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AKTYaJIbHOCTh HANIPABJIEHUS] ABTOMATU3AIUN KOHTPOJIA 32 CMEIIEeHUAMH KPOBJIM F'OPHBIX
BbIPa0OTOK

Abpamosuu Anexcanop Cepzeesuu
Ilonkpawikun Poman Anexcanoposuy
Ky3un Eezenuii I'ennadvesuu
Ilyooe Eezcenuit FOpvesuu

Kysbacckuii cocyoapcmeennvlil mexnuueckutl yuueepcumem umenu T.D.1opbauesa (hunuan
Ky3I'TY 6 e. Ilpokonvescke)
E-mail: abramovich sanja@rambler.ru

BeicTpoe mpoBezieHHE TOPHBIX BEIPAOOTOK MPEABSIBISAET K NMPOXOJYECKON M OYMCTHON TEXHHKE BBICOKHE
TpeOOBaHUS N0 HAJCKHOCTH, NMPOU3BOIUTENBHOCTH M PSNy OPYTHMX KpHUTepHeB. B cBoro odepenp yroibHBIH U
MOPOJHBII MaccuBbl TpPeOYIOT TPOBENEHHS CBOCBPEMEHHBIX OOCIEIOBaHUH M KOHTPOJSI €ro COCTOSHHSL.
HenpepbIBHOCTh U BBICOKAas TOYHOCTb KOHTPOJISL 3a COCTOSHHEM YrOJIbHO-TIOPOAHOTO MAacCHBAa IO3BOJIST
CIPOTHO3MPOBATh M N30€XKAaTh OMACHBIC OCIIE/ICTBHS, BEI3BAaHHBIE HEOKHIAHHBIMHI OOPYILICHUSIMH KPOBIIH.

Ot Qaktopsl TpeOyIOT ONTHUMAIBHBIX METOAOB JWArHOCTUKHA U KOHTPOJISI COCTOSIHUSI KPOBIJIM, KOTOpBIE
00J1a/Ia10T TaKMMHU Ba)KHBIMU CBOWCTBAaMH, KaK BBICOKasl JJOCTOBEPHOCTh PE3YJIbTaTOB, YJ0OCTBO M ONEPATUBHOCTH
MpoBeleHUs PaboT, a Tak K€ MMHUMH3aIMg TPYAOBBIX M SKOHOMHYECKHX 3aTpaT, a Tak ke 0e30MacHOCTh UX
peanusanyu.

CMGH.[CHI/Ie KPOBJIA BLIpa6OTKI/I — YMCHBUIICHHUC BbICOTHI BBIpa6OTKI/I BCJICACTBUC OIMYCKaHHWs OPOA KPOBJIH,
BbI3BAHHOC I'OPHBIM HABJICHUCM.

TpemuHOBaTOCTh SBIACTCS Ba)KHOH XapaKTEPUCTHKOW IMOPOAHOTO MaccuBa. TpemuHbl HAOTIONAIOTCS B
nopojax Jro00ro NPOMCXOXKICHUS (OCAZOYHBIX, MarMaTH4eCKUX W METaMOP(UYECKHX) M 10 T€HETHYECKOMY
MPU3HAKY HOJPa3JefIoTCs Ha €CTECTBEHHBIE (IMPUPOJIHBIE) U UCKYCCTBEHHBIE (TEXHOTCHHBIE) TPEIIMHBEL. B cBOIO
ouepelb €CTECTBEHHBIE TPEIIUHBI B 3aBUCMOCTH OT IPOUCXOXKJICHHS MOAPa3ACIOTCA Ha IEPBUYHbIE, BO3HUKIIINE
B TIpolecce 00pa3oBaHWsl M KPHUCTAJUTU3ALMU TOPHBIX MOPOA, TEKTOHHYECKHE, 00pa3oBaBLIMECS IOJ| JIeHCTBHEM
TEKTOHMYECKUX CHWJI, U TPEIIUHbl BBHIBETPHBaHHS, KOTOpbIe OOpa3ylOTCsi B MOBEPXHOCTHBIX CJIOSX MOPOIHBIX
MaCCHBOB 01 JCHCTBUEM (DU3MIESCKOTO M XMMUYECKOTO BRIBETpUBAHUS [4].

CMmerieHue mopoJ B TOpHBIE BHIPAOOTKH MPHUBOAUT K PACKPBITHIO TpemMH. Hanmnume u pa3BuTHE TpEIIMH
NPUBOAMT K paspyLICHUIO MPUKOHTYPHOTO MacCHBa MOPOJ C BHIBAJOOOPA30BAaHMEM B JIaBaX M BBIXOJOM M3 CTPOS
MOATOTOBUTEIBHBIX BHIPAOOTOK. YCTaHOBJICHHE 3aKOHOMEPHOCTEH TpemMHOOOpa30BaHUsI B IPUKOHTYPHOM
MacCHBE IIOPOJA HEOOXOAMMO IJisi 0OOCHOBAaHMS TEXHMYECKUX M TEXHOJOTMYECKHX PEIICHWH, 00ecIedrBaroImnX
YCTOWYMBOCTH TOPHBIX BBIPAOOTOK, O€30MaCHYIO M CTA0MIBHYIO Pa0dOTy IIaxT.

CorylacHO PYKOBOJCTBY IO IMPOEKTHPOBAHHIO MOA3EMHBIX TOPHBIX BBIPAOOTOK M pacuery kpenu [5], B
COCTaBe NMPOEKTOB 0COO0 OTBETCTBEHHBIX BBHIPAOOTOK, HAPYIICHHE KOTOPHIX BEJET K OCTAHOBKE BCETO MPEIIPHATHS,
JUT KOHTPOJISI KX COCTOSIHUSA CJIEAYeT MpeyCMaTpUBaTh yCTAHOBKY KOHTPOJIBHBIX TPHOOPOB M 3aMEPHBIX CTAHIIUH.

Jnist KOHTpOJISE CMEIIeHHWsT KPOBJIM B HAcTOsiliee BpeMs Ha OOJIBIIMHCTBE TOPHBIX IPEINPHSTHIA,
JOOBIBAIOIIMX YrOJIb OA3EMHBIM CIIOCOOOM, UCIIOJIB3YETCSl METO BU3yalbHOTO KOHTPOJIS IIPH MOMOIIN TITyOUHHBIX
peniepubix cranumii (PI'2/PT'3) ¢ uBeroBodl mHmukanumeil. Tpu 1BETOBBIX JAejeHUs (3e1€Hoe, KENToe, KpacHOe)
MMEIOT OJIMHAKOBBIE pa3Mepbl (25MM) M TIO3BOJISIIOT BH3YalIbHO ONPENENIUTh CMEIEHHE MTOPO/] KPOBJIN BBIPAOOTKH
0e3 Kakmx-IMOO HAaBBIKOB W MHCTPYMEHTOB. B kommiekT pemepoB PI' BXoauT ycTheBast TpyOKa, BBITOJIHSIOIIAS
(yHKIMIO KOHTYpHOTO perniepa. [ yOuHHBIE pernepbl (KOHCTPYKLMH THIA «EpID»): 0a30BBIH, MPOMEXYTOUHBIH M
KOHTPOJIbHBIA, KOTOpBIE COEIMHEHBI TPOCOBBHIMH TMOKMMH NPOBOJIOKaMH (CTpyHaMH), C WHIUKaTopamu, Ha
MOBEPXHOCTH KOTOPBIX HAKJIEEHBI I[BETHHIE MOJOCKH M MHJUIMMETPOBas pa3MeTKa. [[BeTHbIE MOJIOCKH BBIITOIHEHBI
u3 cBeTooTpaxatomieit Oymaru. CTpyHbI HAMOTaHBI Ha KaTYIIKH.

Merton BH3yaJbHOTO KOHTPOJIS TPH IIOMOIIM TJIYOMHHBIX pPENEepoB 3aKiIIOYaeTcs B HaONIOICHUM 3a
CIABM)KCHMEM TOPHBIX IOPOJ IMYyTEM PErHCTpalud IEPEMEIEHUN PEeNepoB, 3aKPEIUIEHHbIX B ILIIIYPEe KPOBIIH.
Kaxxnplil ypoBeHb penepa KpenuTcs K KpoBJjle Ha KOHKPETHOM PacCTOSIHUM, IIPEBBILIAIOIIEM HA OAMH METpP JJIMHY
aHKepa.

B ropHBIX BBIpabOoTKax ¢ | THOOM KPOBIM 1O OOPYIIAEMOCTH YCTaHOBKa TIJIYOMHHBIX pENEpoB
ocymiectBisiercs: yepe3 80-100 metpoB. B ropHBIX BhIpaboTkax ¢ mopoxamu |l Tuma xpoBimu mo oOpyiaeMocTu
YCTaHOBKA IMTYOMHHBIX penepoB ocyiecTBisieTcs yepe3 200-250 MeTpoB.

B BennkoOpuTtanuu paboThl T0 MOHUTOPHHTY COCTOSIHUSI KDOBJIH, C UCITIOJIb30BAHHEM CIIEIIMANIBHBIX CPEJICTB
JUCTaHLIMOHHOTO cliekeHuss Bexytcst ¢upmoir RMT, KoTopas COBEpIICHCTBYET CpeicTBA W METOJbI
NpOrpaMMHUPOBaHUs, J1a0OpaTOpHYI0 00padOTKY MHOIyYaeMbIX NaHHBIX W3MEPEHUH, ONTHMHU3ALMIO I1acllOpTOB
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pasMelICHNs aHKEPOB U pa3pa60TKy npeunomeﬂm‘/i IO COBCPUICHCTBOBAHUIO KOHCprKHI/Iﬁ AHKCPOB U MapaMeTpoOB
AHKCPYIOIX MallluH.

CoryacHO peryIaMeHTY IO KOHTPOJNIO 32 YCTAHOBKOM INTyOMHHBIX PENEPHBIX CTAHIUH YCTOHYMBOCTH KPEHH
XapaKTepU3yeTCs B3aUMHBIM TTOJIOKEHHEM KOHTPOJIBHOTO, IPOMEKYTOYHOTO 1 0230BOTO MHIUKATOPOB.

HanBuranue ycteeBoi TpyOKM Ha KOHTPOJBHBIH MHAMKATOP XapaKTEpH3yeT MHTCHCHUBHOCTH Ae(hopMaiun
MIOPOJ KPOBIIM B 30HE, 3aKPEIICHHON aHKEpaMH MepBOTo ypoBHA. Eciu ckopocTs aedopmarim 3aTyxiia Ha )KEITOH
MOJIOCKE — CMEIIEHHS B IIPEJieNIax HOPMbI, HEOOXOIUMO TOJIBKO YBEIMUUT YAaCTOTY HAOMIOCHUH.

B ciaygae cmemieHHs TNIPOMEKYTOYHOTO HHIMKATOPA OTHOCHUTENBHO KOHTPOJIBHOTO HEOO0XOIUMO
KOHTPOJIMPOBATh CKOPOCTh cMellleHus. Ecay oHa 3aTyxia Ha JKeNTOM MOJNOCKE — CMEINEHHs B INpejenax HOPMBIL.
Kperb epBoro ypoBHs paboTaeT U AOIOJHHUTEIBHBIX MEp M0 KPEIUICHHIO BBIpaboTKH He TpedyeTcs. Ecnu ckopocTth
CMELIEHHs Ha JKEeNITOH MOJIOCKE He 3aTyXJIa, Kpelb IEPBOr0 YPOBHS HE paboTaeT U HEOOXOAUMO CPOYHO NMPUHUMATh
MEpHI 110 YCHJICHHIO KPEIH MEPBOr0 YPOBHS HIIM NEPEKPENKe BEIPAOOTKH Ha JaHHOM y4acTKe.

B cimywae cmerieHHs NEpBOrO KOHTPOJBHOTO HHAMKAaTOpa OTHOCHUTEIBHO 0a30BOr0 HEOOXOJMMO
KOHTPOJIMPOBATh CKOPOCTh cMelleHus. Eciy oHa 3aTyxia Ha JKelITOM MONOCKe — CMEIEHHs B IIpefesiax HOPMBI,
KpeIlb BTOPOTO YPOBHS PabOTaeT M Mep IO JAOMOJHHUTEILHOMY KpEIUICHHIO BbIpaOoTkM He Tpebyercs. Ecnm
CKOPOCTb CMEIICHUS Ha JKEJNTOH MOJIOCKE HE 3aTyxXJa, Kpelb BTOPOTO YpPOBHS HE paboTaeT W HEoOXOAMMO
MPUHAMATH MEPHI 10 YCUJICHNIO KPETH BTOPOTO YPOBHSA MJIH MIEPEKPENKe BEIPAOOTKH Ha JAHHOM Y4acTKe.

PesynbraTel n3MepeHnii 3aHOCATCS B )KypHAI yCTAHOBICHHON (OPMBI.

)KypHan XpaHUTCA HaA Y4YaCTKe. Exxemecsano JKypHasl HOpeAOCTaBJIACTCA U1 O3HAKOMIJICHUSA TJIaBHOMY
HWHXXCHCPY HIAaXThI.

HenocraTkamu cymecTByIOIIEro METo1a KOHTPOJIS 32 COCTOSHIUEM KPOBIIH SBIISIOTCSA .

1. OTcyTcTBHE HENPEPHIBHOCTH KOHTPOJISA MO BPEMEHH, TO €CTh MPH MOCEIEHNH HHKEHEPHO-TEXHIUECKUMHU
pabOTHHKAaMHU IIAXThl MECT YCTAHOBKH TTyOMHHBIX PENEPHBIX CTaHIHH.

2. OrcyTcTBHE BO3MOXKHOCTH KOHTPOJIS 32 CKOPOCTBIO CMEIICHHS KPOBJIH, TO €CTh JIMIO Haja30pa IMpH
OOHApy ECHHH CMEIICHHS He MOXET YCTAHOBHUTH 3a KaKOW MepHo/i BPEMEHH MPOU30ILIO 3TO CMEIICHHE (CMEHa HITH
MOCJIETHIE HECKOIBKO MUHYT).

Ha ocHoBanuu BhIIeCKa3aHHOTO MOXKHO cJeilaTb BBIBOJ. Ha Cel“O,I[HfIHIHI/Iﬁ JACHb aBTOMaTHu3alus 1mpouecca
ydera CMSH.ICHI/Iﬁ B KPOBJIC ABJIACTCS BECbMa aKTyaJ’ILHOﬁ 33.,[[21‘16171.

B kagectBe JAATYUKOB MOT'YT OBITh UCIIOJIE30BaHbI JAATYUKHU NIEPEMCIICHUS.

JlaTunk mepeMenieHus - 3TO MpHOOp, MPeJHA3HAYCHHBIH U1 ONpPEISNICHUS BEIUYMWHBI JIMHEHHOTO WU
VIJIOBOTO MEXaHHYECKOTO IIePeMEIICHUsT Kakoro-nmbo oOwvekta. Cremyer OTMETHTh, 9YTO BCE JATYHKH
MepeMeleHUs] MOKHO pa3/iesIuTh Ha JIBE€ OCHOBHBIX KaTErOpUHU — JaTYUKH JIMHEWHOrO MEPEMEIICHUsS] U JaTYUKU
YIJIOBOTO TepeMenieHus (9HKoAephl). M3 BceX CYIIECTBYIONIMX THUIIOB JATYUKOB HaM Oojiee BCETO MOJIXOJST
JIaTYUKU JIMHEWHOTO MepeMeIleHHUs.

ITo ¢usmyeckoMy MPHUHIUIY HpeoOpa3oBaHus JMHEHHBIX MEPEMEIICHUI MaTUYUKUA TEPEMEIICHUS MOTYT
OBITh:

® eMKOCTHBIMH;

® OITHUYECKUMHU,

® HHIYKTUBHBIMU;

® BUXPETOKOBBIMU;

® YIbTPa3ByKOBBIMU;

® MarHUTOPE3UCTUBHBIMU;

® TIOTEHITUOMETPUICCKIMH;

® MarHUTOCTPUKITMOHHBIMHU.

Amnanus CYIECTBYIOIUX THUITOB JaTYNKOB JIMHEHBIX nepeMemeHm‘/'I TMMOKAa3bIBACT CICAYIOIUEC HEAOCTATKHU UX
MMPUMEHCHUA B IOJA3EMHBIX TOPHBIX BLIpa6OTKaXZ

HenocraTtkn mOTEHIIMOMETPUIECKUX JATUUKOB:

- MEXaHUYECKHUI U3HOC U3-32 UCTUPAHUS;

- IOTPEIIHOCTH B U3MEPEHUSIX U3-3a CJIEZ0B UCTUPAHUS;

- IpoOIIEeMBI TIPH paboTe B KUAKOCTSIX;

- IEPEXOIHOE COMPOTUBIICHUE, U3MEHSIOIIEECS OT CKOJIB3SIIET0 KOHTAKTa K U3MEPUTENILHOM TOPOIKKE;
- OTCOCIMHCHUE CKOJIB3SIIEI0 KOHTAKTa MIPH CUIILHOM YCKOPEHUH WIIH BUOpAIIHY;

- CJIOKHBIC UCTIBITAHUS;

- OTPaHWYCHHBIE BO3MOKHOCTH BBIITOJHEHUS B MEHHUATIOPHOH (opme;
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- nomexH (1rym).

HenocraTku onTHYECKUX JaTYHKOB!

- MaJIoe pacCTOsIHUE cpadaThIBAHS,

- BEICOKHE TpeOOBaHUS K IOBEPXHOCTH 00BEKTa 0OHAPYKEHHS;

- HU3Kasl IOMEXO03aLIMIIEeHHOCTh OT IIOCTOPOHHHX 3aCBETOK;

- BOSMOXKHOCTB 3albUICHUS ()OTODIIEMEHTA,;

- ipu u3MepeHuu oonpmux (ceime 100 MM) mepeMenieHni yecTpoicTBO OyAeT IMeTh OOoIbIIre TabapUTHEIC
pa3Mepsl;

- HMCTOYHUK W3JIYYCHHS IOJDKEH OBITh JOCTaTOYHO MOIIHBIM (Ja3ep), TO ecTh OyAeT 3HauyuTeNbHas
noTpedsiemMast MOIIHOCTD;

- HAJIMYUE BUIMMOTO JIa3€pPHOTO JIy4a;

- OoutbILION iMana3oH 00y4eHHs (MPEBBIIAIOINI MUHUMAIIBHOE IIepeMelieHne 1 Mm);

- YCTPOWCTBO MPaKTHYECKH He OyneT paboTOCIOCOOHO B YCIOBHUSX BO3AEHCTBUS MEXaHMYECKUX (haKTOPOB.

HenocraTtkn MHAYKIIMOHHBIX JaTYUKOB!
- TOYHOCTh PaOOTHI 3aBUCHT OT CTAOMIILHOCTH MTUTAFOLIETO HANPSDKCHUS MO YacTOTe;
- BO3MO)KHa paboTa TOJILKO HA IEPEMEHHOM TOKE.
- CpPaBHUTCNBHO HEOONBIIOW YYaCTOK CTAaTHYSCKOH XapaKTCPUCTHKH, TJe OHAa HMEeT JIMHEHHYIO
3aBHCHMOCTH (paboUmil yIaCTOK XapaKTEPUCTHKN);
- HEBBICOKHI YPOBEHb BBIXOJHOI'O CUTHAJIA;
- HaJIM4Ue HyJICBOTO CHTHAJIA.

Yka3zaHHbIE HEAOCTATKU MHAYKIUOHHBIX JATYUKOB BO3MOXXHO MUHUMU3UPOBATH, HO ITPU 3TOM CYHICCTBCHHO
BO3pacTacT CTOMMOCTDL JaT4YHUKa.

HengocTtaTku MarHuTHBIX JaTUMKOB:

- IOBOJIBHO OobIast TMOTpCIIHOCTb.

- BIMSHHME HECTaOUILHOCTH MEXaHHYECKHX Haﬂpﬂ)KeHI/Iﬁ B MAarbvuToIpoOBOJC BLI3bIBACT HEeCTaOUIbHOCTD
BBIXO/JHOT'O CUTHAJIa JaTUMWKa,

- JICKTPOMAIrHUTHBIC CBOIiCTBa MaTepraIOB U3MCHAIOTCSA BO BPECMCHU,

- B MAarHuTOCTPUKIIMOHHBIX HpeO6pa30BaTeJ’[ﬂX, 0COOEHHO pa60Ta}0mnx B TSDKENBIX YCJIOBHUAX
OKCITyaTalluv, TI'JIaBHBIM (I)aKTOpOM, BJIMAOIIMM Ha AWHAMHKY H3MCHCHUSA IIOJTHOM HNOrpeIIHOCTU B TEYCHUC
OKCILTyaTalluy, SBJIACTCS MPOUECC CTAPCHUA MAaTCPUJIa BOJIHOBO/A, BBIITOJIHCHHOI'O U3 AUCHEPCHUOHHO-TBECPACIOIINX
OJIMHBAPHBIX CILJIaBOB.

HenoctaTku TPOCHKOBBIX JATYHKOB:

-4yBCTBUTENIFHOCTh HEJIMHEIHA;

- OTPOMHOE BHYTPEHHEE COMPOTHBIICHUE;

- HE0OXOAUMOCTh BHEJPEHHS MAJIEHBKUX MOIBOIAIINX ITPOBOJIOB;
- YyBCTBUTEIILHOCTD K JJIEKTPOHHBIM ITOMEXaM.

HenocraTku ynbTpa3ByKOBBIX JaTYUKOB:

- OTHOCHUTEJIbHO HEBBICOKAsI JAJIbHOCTh JICHCTBUS;

- cpabaThIBaET TOJIBKO HA JOCTATOYHO PE3KUE NEPEMELICHHS, IITIABHOE MOXKET HE 3aMETUTD;
- B OCHOBHOM HCIIONIB3YIOTCS KaK JaTYUKHU NPHOTIKESHHUS.

HenocraTky eMKOCTHBIX JaTYMKOB:
- Majiasi BBIXOJIHasl MOILHOCTb;
- HE0OXOAUMOCTh SKPAaHUPOBKH OT BHEIIHUX TOJIEH.

HpOBeI[ﬂ aHaJIn3 JOCTOMHCTB U HEAOCTATKOB PA3JIMYHBIX npeo6pa3OBaTenei/'I, OTHOCHUTCJIBHO HCO6XOI[I/IMLIX
napamMeTpoB MOXKHO CA€JaTb BbIBOJ, 4YTO HanbOolee NpueMJIEMbIMU B Ka4deCTBE AaTUWKa CMCIICHUA KPOBJIN
ABJIAKOTCA €MKOCTHBIC AJaTYHMKH JIMHEHHBIX HepeMCHIeHI/Iﬁ C H3MCHHmmeﬁCH Iiom@aiablo IIJIACTHUH. OCHOBHEIE
npenuMymecTBa €MKOCTHBIX npeo6pa303aTeneI7I - IMpOCTOTa YCTpoﬁCTBa, BbICOKas1i 4YyBCTBUTCJIIbHOCTb, MaJIOC
HOTpe6J’IeHI/I€ OHEPIruu, OTCYTCTBHUC MOJABWKXHBIX KOHTAKTOB, CpaBHUTCJIbHAA IMPOCTOTA H3rOTOBJICHUS, MaJlbIC
FaGapI/ITI)I " BEC, ,HOJ'IFI/II\& CPOK SKCILTyaTalluu.

Jisa peanu3anyuy JAHHOTO MPOEKTa Ha CTAAWH MPOSKTUPOBAHMS OBIIO MPHUHATO PEIICHUE MOCTPOUTH OJIOK-
cxeMy pabOoThI CHCTEMHI . J[i1st paboThI ¢ ccTeMOol HEOOXOIMMO pa3BepPHYTh HH(POPMAIMOHHYIO CHCTEMY Ha KIHEHT
W Ha cepBep, TO €CTh YCTAaHOBUTH MPOTPAMMy U JONOJTHHUTEIBHBIE KOMIIOHEHTH HAa KOMITBIOTEp AHCIIETIEepa W Ha
CEpBEPHBI y3el.

Ha cepsep ycranoButh Cuctemy Ynpasnenus bazamu Jlanapix. OHa B CBOIO o4epe/ib coeaunsieTcs ¢ bazoi
Jannsix Ha cepBepe. CxeMy pean3alii JaHHOTO MPOEKTa MOKHO MTOCMOTPETh Ha pUCyHKe Hinke (puc. 1).
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Komnblotep
Aavicneryepa

Mepepaiowee
YCTPOMCTBO

CepBepHbiii y3en

Cucrema
YnpasneHua Bbasa gaHHbix
bazamu [laHHbix

Kawnan csasun

KnueHrtckoe
NpUOMKeHue.exe

Puc. 1 Cxema peanuzayuu npoexma

Jatuuku 1-3 mepenaroT moka3aHMs Ha CepBep B peaJlbHOM BPEMEHH depe3 INepearoliee YCTPOHCTBO Mo
kKaHany cBsi3u. Ha cepBepe ycraHoBieHa Cucrema YmpasineHus basamu JlaHHBIX, KoTOpas cBs3aHa ¢ basoit
JlaHHBIX, copeprkaliei JaHHbIE O MOKA3aHUAX JaTYMKOB. DUKCANIO CMEIEHHs KPOBIH IUTAHUPYETCS IPOU3BOAUTH
no npuHuuny 1 d¢ukcanms B cekyHny. Ilnanupyercs kaxzaple 24 4aca COXpaHSATh OTYETHl O MOKA3aHMSX,
nonydeHHsix ¢ gatuukoB, B WOrd\Excel\PDF, takum oGpasom 3a cytku B base Jlanubix Oyner cosmaHo 86400
3amicedl ¢ 3aMKCHPOBAHHBIMHM MOKa3aHUSAMH, NPU 3TOM IUIaHUpYeTCcs N00aBUTh (DYHKUUOHAN HCKIIOYCHUS
3amuceit ¢ OJMHAKOBBIMHU 3HAYECHHSIMHU.

KommeioTep aucnerdepa CBsi3aH C CEPBEPHBIM Y3JIOM IO KaHaly cBs3W. Ha KommbioTepe amcrerdepa,
YCTaHOBIICHO KIIMEHTCKOE NpWIoXKeHue. lIpuinoxkeHne coenuHseTcs c 0a30i AaHHBIX M AWCIETYEP HMEET
BO3MOXKHOCTH BU/IETh U aHAJIM3UPOBATH OKA3aHMS JaTYMKOB Ha KOMIBIOTEPE.

JIaHHBIH OPOEKT MO3BOJIUT:

1.¢uKcHpoBaTh M3MEHEHUs] COCTOSHUS KPOBJM IIOJ3EMHBIX T'OPHBIX BBIPA0OTOK B PEXHUME peajbHOTO
BpPEMEHY;

2. MIPOBOJUTH aHAIH3 MPUYHH, TPEIIESCTBYIONINX U3MEHEHUIO COCTOSIHUS KPOBJIH (CMEIEHHe, PACCIOSHUE,
pa3yIuIOTHEHHE);

B xoneunom wurtore MMPUMEHCHUE llaHHOﬁ CHUCTEMBI IIO3BOJIUT IIOBBICUTH 6630HaCHOCTL BEACHUA TOPHBIX
pabor.

Crcok myOnukanuit

[1].Ankepnoe xpennenue copmvix evipabomox 3a pybesxcom. Amanuz onvima co30aHus, CMAHOGNEHUS U COBPEMEHHOLO
cocmosnus. 11.B. Ecopos. Kemeposo 2001. - 176 c.

[2]. http://www.mining-enc.ru/g/glubinnyx-reperov-metod

[3]. 10. ®edepanvhbie nopmvl u npasuna 6 obracmu npomviunennol 6ezonachocmu «llpasuna 6e30naACHOCMU 8 Y2ONbHbIX
waxmaxy. Cepus 05. Beinyck 40. — M.: 3axpwvimoe axyuonepnoe obwecmso «Hayuno-mexnuueckuil yenmp uccie0o8anuil
npobaem npomviuiienHol bezonactocmuy, 2014. — 200 c.

[4].3v606 B.I1. Ocobennocmu ynpagienus 20pHblM OA8AEHUEM 6 1A6aX HA OOoNbwuUx 21younax paspabomxu. — JI: Hzoamenvcmeo
nenunepadckozo ynueepcumema, 1990. — 224 c.

[5]. Pyxosodcmeo no npoexmupoganuio nod3emubix 2opHbIX 8bipabomok u pacyeny kpenu Cmpoumenvivie HOPMbL U NPAGUIA.
Yacme II Hopmol npoexmupoganus I'nasa 94 Iloozemnvie copvle bipabomku.
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Pa3paborka u uccieg0BaHe KOHCTPYKTHBHBIX PellIeHHH y3JI0B CONPSI2KEHUSI PUTeJIS C
KOJIOHHOH B CTAJIbHBIX KAPKACAX MHOT03TAKHBIX 31aHUH ¢ IPUMEHEeHHeM
NpeIBAPUTEIbHOI0 HANIPSAKECHUS
Bepuiunun /Imumpuii Cepzeesuu
Kyzbacckuii cocyoapcmeennwiii mexuuyeckutl ynusepcumem um. T.D. I'opoauesa

Hobpaues Banepuii Muxatinosuy, K.m.H.
dimavershininl@mail.ru

B cBsI3u ¢ MIMPOKUM PacTIpOCTPAaHEHHEM PAMHBIX CHCTEM B MHOTOSTa)KHBIX KapPKACHBIX 3/1aHHAX, CHIDKCHHUE
pacxoma CTalM B TaKMX CHCTEMax SBIIIETCA aKTyaJlbHOH 3amadell. ONBIT CTPOUTENHCTBA M INPOCKTUPOBAHUS
MO3BOJIMIT Pa3padOTaTh HETBIH PSAA THUIOBBIX KOHCTPYKTHBHBIX PELICHUH Y3JIOBBIX CONPSIKEHUH PHUIelhb-KOJIOHHA,
MPUMEHSIEMBIX B HACTOSIIIEE BPEMs B CTaJIbHBIX KapKacax 371aHHi.

Ha puc. 1. mpencraBieHbl HEKOTOpBIC HauOOJice INMHPOKO MPUMCHSICMBIC THIIBI JKECTKHX Y3JIOB.
[IpennaraeMoe KOHCTPYKTHBHOE PEIICHUE y3JIa COMPSHKCHUS PUTElls ¢ KpaliHel koJoHHOM [1] moka3zaHo Ha puc. 2.
ABTOpOM TaKKe TMPEIUIOKEH pAA  PEUICHHH y371a CONPSHKCHUS pUTEIst C  KOJOHHOH, OTIMYArOIIUXCS
KOHCTPYKTHMBHBIM HCTIOJIHEHHUEM U 00JIacThI0 IpuMeHeHwus [2, 3,4, 5, 6, 7, 8, 9].
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Puc. 1. Koncmpyxyuu scecmrux y3108
a) npusapenuvlll BNPUMBIK puceis, 6) y3el Ha HaKIAoKax,
8) BLIHOCHOLL CIBIK, &) (haanyesulll y3ea, 0) ycuienue 8ymom
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Puc. 2. Hosoe koncmpykmusHoe peutenue pamno2o y3ia

Llenpr0 HOBOrO KOHCTPYKTHUBHOTO perneHus (puc. 2) [1, 2] siBaseTcs MOBBIMICHHE HECYIIEH CHOCOOHOCTH
JKECTKOTO (DIIaHIIEBOTO y3J1a CONMPSHKEHUsI pUresst ¢ KOJIOHHOH. [Ipu 3ToM Mcronb3yeTcs: BHICOKONPOUHas 3aTsDKKa,
cocrosias, Kak MpaBWIO, U3 ABYX CTep:KHEH, ¢ IpeABapUTEIbHBIM HaTsKEHHEM. BBICOKONpouHas 3aTsHKKa
pacrionaraeTcss B OMOPHON 30HE PHTeNs CO CTOPOHBI BEPXHETrO II0sica C HKCIEHTPHCHUTETOM OTHOCHTEIBHO OCH
purens. OTHIM KOHIIOM 3aTSDKKA KPEIHTCS K BEPTHKAJIbHOW IUIACTHHE, IPUBAPEHHONW K TOPH30HTAIBHBIM pedpam
JKECTKOCTH KOJIOHHBI, JINOO K IOJIKE KOJIOHHBI. J[pyrMM KOHIIOM 3aTSDKKa KPENHTCS K YIOpY, PacliojJoXeHHOMY Ha
BepxHeM mosice Oanke. [IpenBapurenbHOe HATsSHKEHHE 3aTSHKKM MPOW3BOJUTCS TaWKOW C KOHTPOJEM YCHIHS
HaTsDKEHHWsA. B y3nme omumpaHus purens Ha CPEJHIOI0 KOJIOHHY 3aTSDKKA INPOXOJIUT 4Yepe3 OTBEPCTHSI B ITOJIKAX
KOJIOHHBI 1 KPEIUTCSI K yIIOpaM, paciioj0)KEHHBIX Ha BEPXHHX IOSICax pUreleH.

BeicokonpoyHasi 3aTshkka C IMPEABAPUTENILHBIM HATSDKEHHEM COBMECTHO C (DIIaHIIEBBIM COEJAMHEHUEM
ydacTByeT B Iepefaue JOJM H3rHOarolero MOMEHTa C pureils Ha KOJOHHY. Kpome 3Toro B pesynbTare
MpeIBapUTEIHFHOTO HANPSHKEHUS, CO3AaeT MPOTHBOMOIOXKHBIN MO 3HAKY MOMEHT B OTIOPHOM M MPOJIETHON 30HAX
6anku, 9TO BeleT K Oojee OIArONpUATHOMY paclpeAeiICHHUI0 yCHINK B puresne. lcroiapb30BaHHE BBICOKOIPOYHON
3aTSHKKH TIPUBOANUT K yYMEHBIIEHHIO TpeOyeMOW BBICOTHI pUTEs] MEpeKpBITHS M CHIDKCHUIO pacxoja CTald Ha
kapkac 3nanus. Hampumep, mpu h, =0,4 M, hy =0,1M u ycunuu npensaputensHoro Hanpsbkenuss N™* =
0,19 MH, MOMeHT mpenBapuUTEILHOTO HampspkeHuss M™! = 6 TcM, mjIsi yKa3aHHOTO YCHJIHS MPEIBAPUTEILHOTO
HaNpsDKEHUS MOXKET OBITh MPUMEHEHA 3aTsDKKA, COCTOAIIAsl U3 OJTHOTO CTepXKHA auamerpoM 18 mm m3 cramm 40X
WK 3aTsDKKA, COCTOSINAs U3 IByX CTep:kHEH quamerpom 14 mm u3 cramu 40X.

B paborax [10, 11, 12, 13] BbIsIBICHB OCOOCHHOCTH paclpeieieHus] BHYTPEHHUX YCHIIMH B pPaMHBIX
cHcTeMax C IpeJyiaraeMbIM CIiocoOOM TpeIBApUTEIBHOTO HANPSHKEHHS Y3JI0B; TPEJUIOKEH YKPYITHEHHBIH KpUTEpHit
JUISL OIIpesieNieHHst 00JIacTH PalMOHAIBHOTO IPHMEHEHUS TIPeUIaraeMoro crocoda npeiBapuTeNbHOT0 HAPSKEHHS;
BBITIOJIHEHO ONBITHOE MPOEKTUPOBAaHHME ABYXIPOJETHOH ISATHITAXKHOM paMbl C JKECTKUM (DIaHIEBBIM Yy3JI0M
COTIPSDKEHHSI PHUTENSl U KOJIOHHBI, C Y3JOM Ha HAaKJIaJIKaX M C MpellaraéMbIM KOHCTPYKTHBHBIM PEIICHHEM Y3Ja,
UTEPAIMOHHBIM METOJIOM OIpeeNICHBI ONTHMAaIbHbIEC TapaMeTPhI 3aTSHKKH (AHaMeTp, JUIMHA, MapKa CTalll U yCHUIIHe
MPEBAPUTEIHLHOTO HANPSDKEHWsI); HAa OCHOBAHWU OIBITHOTO MPOCKTHPOBAHWUS, BBIIOIHEHO CpaBHEHUE
METAJUIOEMKOCTH CTaJbHOTO KapKaca, COJIEPKAIIeTO pa3JIMuHbIC Y3IIbl CONPSKCHUS] PUTEId C KOJOHHOM;
0003HaueHa 001aCTh PaMOHAIHFHOTO IPUMEHEHHS TIPEJIaraéMbIX y3JI0B C IIPEABAPUTEINLHBIM HANPSKEHUEM.

IIpu npuMeHeHNH MPpeaIBapUTEIFHOTO HANPSIKSHNS MaTepuall pureiis (IIpH ero MOCTOSTHHOM CedeHHnHn) OyneT
UCIIONIb30BAThCSl ¢ MaKCHUMaNIbHOHM 3(()EeKTHBHOCTBIO B Cllydae paBEHCTBA OIIOPHOI'O M IPOJETHOIO MOMEHTOB OT
pacdeTHOM KOMOMHAIMM ycWinil. YUWTBHIBas, YTO BKJIAJ YCHJIMH OT TOPH3OHTAIBHBIX HAarpy3ok B pacdeTHOe
COueTaHue Ui 34aHuil ¢ BbICOTOM 10 30 M HEBENUK, a TAKXKe MPH MOCTOSHHOM BBICOTE pUTeNs, yCIOBHE IpU

20



Hunopanmonusii koHBeHT «KY3BACC: ObBPASOBAHUE, HAYKA, THHOBAILIN

KOTOPOM MaTre€pual pureiid MNOCTOSIHHOTIO CCUCHUSA HCIOJb3YCETCA C MaKCHUMAaJIbHOM 3(1)(1)6KTI/IBHOCTL}O MOXXHO
MpeACTaBUTL B BUJC:

M +Ml'[.H.
=1 o
an_+MH'p.'
rae Moy, My, — OMOPHBIN U IPOJIETHBIA MOMEHTBI PUIENIsl OT HATPYKEHUS BEPTUKATIBLHON HArPY3KOM;
Mgty My — OMIOPHBIN M MPOJIETHBIH MOMEHTBI PUTEIS OT NPEABAPUTENLHOTO HANPSKEHHUSL.

OHOpHI)IfI u HpOJ'IeTHLIfI MOMCHTBI OT BEPTHUKAJIBHOI'O HArpy»XCHHA PpUTCIA WU OT MNPCABAPUTCIIBHOTO
Halps’KEHUS MOKHO IMPEACTABUTL B BUJIC:

Mon. = alM; Mgl"ll-.l' = O(ZMH'H;
M = BiM; M= M @
o+ B =1 6nt+pB=1

rme oy, Bi, Oz, B, — KO3QOHUIHEHTH pacrpeneicHuss MOMEHTOB, 3aBHUCSIIME OT COOTHONIEHHS MOTOHHBIX
s)xecTkocrei K;

M — mposeTHbIE MOMEHT OT BEPTHUKAIBHBIX HATPY30K Ui OAHOIMPOJICTHOU MIAPHUPHO OMEPTON Oaiku, s
Cilydas paBHOMEPHO pacripesie/ieHHoi Harpysku (| mo mamune | 6anku, moment M = ql?/8, nis ciyuas cunst P,
NPUIIOKEHHOH nocpenune 6anku — M = Pl/4;

M™ = N™"e — MOMEHT &I OJHONPOJCTHOW MIAPHHPHO OIEPTOH Oalku TpH MpeaBapUTCIFHOM
HaPSOKCHUH YCHIIHEM .

C yuerom (3) yciosue (1) MOXHO 3amucaTh B BUAC:
MH.H.
f1:(20(1_1)_(20‘2_1)720 3)

Ha pucynke 3 noka3zanbl rpauKy pacxoia MeTajula Ha KapKac 3J1aHusl. AHAIM3UPYs JaHHbIE pacueTa paMbl
MOXHO CZIeNaTh CIIEAYIOLINE BBIBOBI.

PacueTHbli MOMEHT B ONOpPHON W MPOJETHOW 30HAX pUrels MNpU NPUMEHEHUU MPEeABAPUTEIHHOTO
HaANPSOKEHUS 3aTSHKKK YMEHbIaercs B 2 — 2,3 pasza 1Mo CpaBHEHHUIO C TPAAMIIMOHHBIMU pemieHusIMHU. HampshkeHHOo-
Je(OPMHUPOBAHHOE COCTOSIHUE KPAaHUX KOJIOHH IPHU MPEIBAPUTESIILHOM HAMPSDKEHUH YXYAIaeTcs. Bo mepBbix, Ha
y4YacTKE MEKY PUTEIEM U 3aTsDKKOU yBeIMYHMBAaeTCs mornepevnas cuia Ha Benuuuny (0,5 — 0,6) N™™ . Bo BTOpBIX,
MIPY aHKEPOBKE 3aTsDKKU Ha TOJIKY KOJIOHHEI, TIOJKY KOJOHHBI HEOOXOAMMO TPOBEPSATH C YIETOM MECTHOTO M3rmba
OT YCHJIMA TIPEeIBApUTEIFHOTO HAIPSHKEHHUS B 3aTSDKKE, B OOJBITMHCTBE CIIy4aeB TpeOyeTcs JOKaIbHOE YBEITHICHUE
TOJILUMHBI OJKU. B TpeTbuX, MOMEHTHI B KOJIOHHAX OT MPEJBAPUTEIHLHOTO HANPSKEHUS! YBEIUUHUBAIOT PACUETHBIN
MOMEHT Ha Y9acTKe MEXIY 3aTsHKKOW W pHUresieM. YBETHYEHHE MOMEHTAa HEOOXOIUMO YYHUTHIBATH IPH MPOBEpPKE
MPOYHOCTH KOJIOHHBI M €€ YCTOWYMBOCTHU B TNIOCKOCTH Pambl, MPU MPOBEPKE YCTOHUMBOCTH KOJOHHBI U3 TUIOCKOCTH
paMbl pacyeTHbIi MOMEHT B CpPEJHEH TpPEeTH NJIUHBI KOJOHHBI M3MEHSETCs He3HauuTeNnbHO. lIpenBapurenbHOe
HAMpSDKEHHE HE YXYALIaeT HANPsSIKCHHO-IC(POPMHUPOBAHHOE COCTOSHHE CPEAHMX KOJIOHH, CJIeI0BATEIbHO,
3¢ GEKTUBHOCTD MPEIaraeMoro crnocoda Bo3pacTacT B MHOTOIIPOJICTHBIX 3aHUSX.

Onpezenstomye IPoBepKU P TOAOOPE CeYeHUH pureseil: mpoBepka HOPMAJIBHBIX HANIPSXKEHUH B OTIOPHOM
U TIPOJIETHOM CEUYCHMAX, a TAKXKe MPOBEpKa IMPUBEACHHBIX HANPSKECHUH B OMOpHOM ceueHHH. OIpenensonyMu
MPOBEPKAaMHU TP 110100pe CEYEHHH KOJIOHH OBIIN MPOBEPKH YCTOHUYMBOCTH B INIOCKOCTH M U3 IIOCKOCTH PaMBbl.

B pesymerate neTampbHOrO pacdyera W KOHCTPYHUPOBAHHS OCHOBHBIX Y3JIOB TOJYYCHBI KOHCTPYKTHBHEIC
ko3pdunueHtel. [ mpemiaraeMoro pemieHHs IOJIy9eHO CaMO€ BBICOKOE 3HAYCHHE KOHCTPYKTHBHOIO
K03 PHIMEHTA 32 CYET yUeTa MACCHI 3aTSHKKH, a TAKXKE MACCHI JOMOTHUTEIBHBIX JeTANICH 1 aHKSPOBKH 3aTSDKKU
Ha pUrellb W KOJOHHY. OKOHOMHS METalla B BapWUaHTE C NPEABAPUTEIBHBIM HANPSHKEHUEM JKECTKOTO y3Jia
JIOCTUTACTCS 332 CYET YMEHBIICHHS CEYCHUH purernei. Pacxon meraiia B mpeajaracMoM pPENICHHH Ha KOJIOHHBI
BO3pacTaeT B cpenHeM Ha 3%, HO oOIIHil pacxod MeTalia Ha KapKac yMeHbImaeTcs Ha 7%.

JmHa 3aTspkek 1/6 mpomera pambl. CXHMAIONIEE YCHINS B 3aTSDKKE, T.€. TOTEPH IPEIBAPHTENHLHOTO
HANPSDKEHUST OT YCHJIHE oOpaTHOro 3Haka coctaswin 8,83 — 11,77 kH mis Bcex mposieToB u miara 3 M. Ilpu
Harpy>XeHHWW KapKaca BETPOBOH Harpy3KOW yCHWIIMS B 3aTsDKKax UMEIOT pasHble 3Hakd W paBHbl 0 — 14,72 xkH mpu
mare 3 M U BceX MpOoJIeTax, C YBEIMUSHUEM BbICOTHI 3TaXKa 3TH YCUITUSI YMEHbBIIAIOTCSL.
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O06nacTp, rie paroHaIbHO NMPUMEHSTh IIPEABAPUTENIHLHOE HANPSDKEHNE (3aIITPUXOBAaHHBIE 00JacTH Ha pHC.
3) ans pam ¢ marom 3, 4, 5 M — Ipu pOJIETax OT 5 M, IUIs paM ¢ maroM 6, 7, 8, 9 — mpu npoierax ot 4 M.

DKOHOMHS MeTalllla Ha Kapkac 34aHusd i1 PpaCCMOTPCHHBIX IMPUMEPOB B CPpCIAHEM COCTaBHJIa 7%. HpI/I
YBCJIUMYCHUHN YHCJIa TTPOJICTOB SKOHOMUSA METaJlJIa COCTABIIACT 10-15%.

Taxum 06pa30M, Ha OCHOBAaHUHM ITPOBCACHHBIX I/ICCJ'IC,HOBaHI/Iﬁ MOXXHO CJ€JIaTh BbIBOJ, YTO HpennaraeMHﬁ
cr1oco0 npeABApUTCIIbHOIO HAIIPAKEHNUA UMECT CIICAYIOIYIO 00J1acTh MNPUMCHCHUS.

B 0AHO3TaXHBIX OJHOMPOJIETHBIX pamMax MPUMEHSATh MpeajaraeMblii Ccrocod MpeaBapUTEIHHOTO
HanpsDKEHUsT HelleecooOpa3Ho. B Takux 3maHusx 00iacTh MPUMEHEHUS OTPAHMYUBAETCS 3JaHUSMHU BBICOTOM 10
4,8 M u nposeramu 18, 24 M u Gomee. COOTHOIIEHNWE TMOTOHHBIX YKECTKOCTEH i OOJBIIMHCTBA pPeaTbHBIX
OJTHOTIPOJIETHBIX OJHOATAXKHBIX 37anuii K>0,67, mpu TakOM COOTHOIIEHHWH MOTOHHBIX KECTKOCTEH ycioBue (3) He
BBIMTOJTHSACTCA. B OMHOATaXXHBIX pamMax C YHCIOM MpoJieToB 2 M Oonee MpUMEHEHHE IpeliaraeMoro crocoba
MPEeIBapUTEILHOTO HAIPSHKEHHS PHUTENeH Ieecoo0pa3Ho TOJIbKO Haj CPEIHMMHU KOJIOHHAMHM, TPH 3TOM BO BCEX
OJTHOATAKHBIX 3JIaHHSIX BOSHHUKAET MPO0IIeMa KOHCTPYKTUBHOTO O(OPMIICHHS KPOBJIH MIPY PA3MEIICHUH 3a TSOKKH.

B MHOrosTakHBIX pamax Juisi HHTEpBala COOTHOLIEHUs IIOTOHHBIX MXECTKOCTEH peanbHBIX OOBEKTOB
0,1<k<0,5 ycnoBue (3) BbINONHSETCS, T.e. IPUMEHEHHE MPEIAraeéMoro crnocobda MpeIBapUTeIbHOrO HANPSHKEHHS
nenecoobpasHo. OIBITHOE NMPOEKTHPOBAaHHWE W CPAaBHEHHWE METAUIOEMKOCTH KapKaca, COZAEpIKallero pasjIMuHble
Y3JIbl CONPSDKEHHSI PUTENs C KOJIOHHOHM, MOATBEPXIAIOT 3TOT (akT. DKOHOMHS MeTalja Ha KapKac 3/1aHus IpU
UCIIOJIb30BaHUM IIPEJBAPUTENILHOTO HANpPSKEHUS B CPEAHEM COCTaBisieT 7%, NMPHU YBEIMYEHUU YHUCNA IPOJIETOB
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okoHOMHUs Bo3pactaeT a0 10 — 15%. Jlng 1mara MHOrO3TaXHBIX paM 3 — 5 M IpeayiaraeMelii crocod
Npe/IBapUTEIBHOTO HANIPSHKEHUS LIeJIecO00pa3Ho IPUMEHSTh IIPH IpoJieTax oT 5 M U OoJee, i mara pam 6 - 9 M —
npu mposerax oT 4 M u 6omee. O6IacTh MPUMEHEHHS TPEIBAPUTEIHHOTO HAIPSIKCHNS B MHOTOATAXKHBIX paMax
OTPAaHWIHMBACTCS MX BBICOTOM M MHTCHCHBHOCTBHIO TOPH30HTANIBHBIX HArpy30K, JCHCTBYIOIINX HA Kapkac 31aHus. B
OJHOTIPOJIETHBIX MHOTO3TaXXHBIX paMax IPHUMEHEHHWE IPEIBAPUTEIBHOTO HAMPSDKEHHUS IIEIecOo00pa3Ho IpH
KOJIMYeCTBE 3Taxed He Oonee 15, B aByxmponeTHsix — 25 - 30 staxkelt, npu umcie npoieroB 3 u 6omee — mo 50
sTaxed. B Ooiee BBICOKMX 3[aHUSIX IPEATATacMBI CIOCOO NPEIBAPUTENHFHOTO HANPSDKCHHUS IIEIECO00pa3HO
MPUMEHATH TOJIBKO Ha BEPXHHUX SIpycax.

Ipeanaraemeiii cocod MpeIBAPUTENLHOTO HAPSLKEHHUS [EIECO00Pa3HO MPUMEHSTh PH PEKOHCTPYKIIMU U
YCUJIEHHH BCEX BBINICYKAa3aHHBIX paM, a TAK)KE MPH yBEIUYEHHH BEPTHKATIBHBIX HATPY30K HA MEPEKPBITHS TAKUX
pam.
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IToBbimenne 3Hepro3pPeKTUBHOCTH BO3AYIIHbIX JUHUH dJIEeKTPOINepeIadu
Ha OCHOBe TexHoJioruii Smart Grid
T'aspunoe Muxaun Ilagnosuu
Kyzbacckuii 2cocyoapcmeennviil mexnuueckutl yuueepcumem um. T.D. 'opbauesa
bensesckuii Poman Braoumuposuy, K.m.H.
amp199712@gmail.com

Bosnymssie muaun anexrponepenauu (BJIDII) npencraBisior coboi coopyKEeHUsI, COCTOSIIIE U3 POBOJIOB
U BCIIOMOTATENIbHBIX YCTPOMCTB, U MpeaHa3HaYeHbI AJI Nepeaud U pacupeeneHus dIeKTpudeckoil aeprun. OHu
SIBIIIIOTCSI OAHUM M3 OCHOBHBIX 3JIEMEHTOB JJEKTpHuecKuX ceTed. OCHOBHBIM INPEHMYILECTBOM IIeperadyu
SIEKTPO’HEPTUU MO JMHHSAM JIIEKTPOINEpENadn sBISETCS MHHUMAIBHOE BPEMsA, B TE€UEHHE KOTOPOTO NPHEMHOE
YCTPOMCTBO MONydaeT IHTAHME, YTO OOBSICHAETCS CKOPOCTBIO PACIpOCTPAHEHUS 3JIEKTPOMATHUTHOTO MOJA, U
obecneunBaeT mupokoe pacrnpoctpanenne BJIOIL

CormacHo Crparersnm pa3BUTHSA AIIEKTPOCETEBOTO KoMIulekca Poccuiickoit ®enepanun, OCHOBHOM
npo0JIeMOil B AJIEKTPUUECKUX CETSX HAIICH CTPaHbI SIBISCTCS 3HAYMTENbHBIN M3HOC CETEBOrO 00OPYIOBaHHUS U, B
YaCTHOCTH, JUHHUU 3JeKTpornepenaun. Tak, 3HauutenbHas dacth BJIDII moctpoena B 1960-1980-¢ romer. [omst
JIMHUHN, HAXOAIIKXCS B dKCIUTyaTanuu 6osee 25 net, cocrasiser: BJIDIT 1150 kB — 45 %; BJIDII 750 kB — 65 %;
BJIDII 500 kB — 70 %; BJIDII 330 kB — 74 %; BJIDII 220 kB — 82 %; BJIDII 110 kB u Hmke — 73 %.

Pemenne nanHoi mpoOieMbl 3axirodaercs B MojepHuzanuu BJIOII u cTpouTensCTBE HOBBIX JIMHHUH,
BHEJPEHHH COBPEMEHHOTO O0OpYJOBaHMS, MaTepHAIOB M TEXHOJIOTMH WX OSKcIulyarauud. Hampumep, s
OOHOBJICHHS 3JIEKTPOCETEBOTO KOMILIEKCa Ha CETOMHSIIHUM JeHb INpeaiaraeTcs HCIOIb30BaTh MHOTOTPAHHBIE
cranbHble onopel BJIOIL. CranbHble MHOTOIpaHHbIE ONOPBl NpeAHa3HauyeHbl Ana nojaaepxanus BJIOIL
HanpspkeHueM 10—-500 kB. Onopsl npou3BOISATCS U3 YIIEPOAUCTON HU3KOJETMPOBAHHOW CTadd U NPEACTABISAIOT
c000#1 KOHCTPYKIHIO, BBINOJHEHHYIO M3 CTOEK B (hOpME IIOJIBIX YCEUEHHBIX NMHpaMul. B momepedHoMm cedeHun
ormopa WMeEET BUA TPABWIBHOTO MHOTOTPAaHHHMKA C TEIECKONMYECKMMU U (UIAHIEBBIMH COCTUHEHHSIMHU.
[IpenmymiecTBaMH CTadbHBIX MHOTOTPAHHBIX OIOp SBISIOTCS COKpAIEHWE CPOKOB CTPOWTENBCTBA, CHIDKCHHUE
MaTepuaabHbIX 3aTparT, yI00Has TPAaHCIOPTUPOBKA K MECTY MOHTa)Xa, COKpAIICHNE 3aTPaT Ha 3€MJIEOTBO/I, BEICOKAS
Ha/IeKHOCTh U BaHJAJI0YCTOHYHUBOCTb.

B mpouecce skcryaTaluu BO3LYLIHBIX JUHUI IIPOUCXOOUT IOBPEXKACHUE M U3HOC IIPOBOJOB, a TaKKeE
3arps3HEHHE W TPOOOH M30JIATOPOB, YTO MPHUBOAUT K BO3HHUKHOBEHHIO yTeuek mo wu3omaropam BJIOII u
MeXIy(ha3HbIM 3aMBIKaHUSIM. B pesynpTare MOXKET MHpPOHCXOIUTHh yBeIHUYeHHe cTpensl mposeca BJIDIT no
KPUTHUYECKOTO 3HA4YEHUsl, BIUIOTh 0 KacaHus NMpoBOAOB 3eMiid. OJHAKO MOJOOHYIO NMPOOJIEMY MOXKHO pEIIUTh
MyTeM IPUMEHEHHUS B MpPOLECCE HKCIUTyaTallMd BO3AYIIHBIX JMHMHA HOBBIX THIIOB IPOBOAOB, HANPHMEp, C
TpanenneBUIHBIM WIIH Z-00pa3HbIM CEYEHHEM.

Jpyroii mpoOiemMoil 3IEKTPOCETEBOI0 KOMIUIEKCa SIBISIOTCS 3HAYUTENbHBIE IIOTEPH 3JIEKTPOIHEPIHH.
Iotepu anexTposneprun npu nepenade uepes3 BIIOII 3aBucAT oT Harpy3ku, IO3TOMY NpH Meperade ee Ha JalbHHe
paccTOSIHUS MOBBIMIAIOT YPOBEHb HAMPSDKEHUS, YTO MO3BOJSIET 3HAYUTENBHO CHU3UTH moTepH. OJHAKO C POCTOM
HaNpsDKEHUS HAa4MHAIOT IPOMCXOAWTH Ppa3iIM4HBIE paspsIHbIE SIBIEHHUs, KOTOpbIE TakKXe MpPUBOIAT K
JIOTIONTHUTEIBHBIM MoTepsaM. CyIecTBYIOT CIEYIOIIHe BUABI IOTEPh: €CTECTBEHHBIC TEXHUYECKHE TIOTEPH 3a CUET
OMMYECKOTO COIIPOTHUBIICHHS NTPOBO/IOB; IIOTEPH HA IEKTPOMArHUTHOE M3IIyUeHHE; TOTEPH Ha KOPOHY; IOTepHU Ipu
BO3HHKHOBEHHH PE30HAHCHBIX SBJICHUH B NPOBOJAE NPH PACCOTIACOBAHMU C HArpy3KOi; YT€UKH TOKa 3a CUeT
HapyIlIeHHs U30JISALUH; yTeuKa TOKa MPU MeXIy(ha3HbIX KOPOTKUX 3aMbIKAaHHSX U 3aMBIKaHHSX Ha 3eMJIIO U JIp.

KoponHbI pa3psa BOZHUKAET B PE3KO HEOJHOPOAHBIX MOJSAX, K KOTOPBIM OTHOCHTCS M DJIEKTPUYECKOE TI0Ie
MPOBOJOB BO3AYIIHBIX JIMHUHN. KOpOHHBIM pa3psAn BBI3BIBACT 3HAYMTENBHBIE TIOTEPH DIEKTPOIHEPTHH.
MHTeHCUBHOCTS KOPOHHOTIO pa3psiia yMEHbINAETCS NPU YBEIUMYEHUU JuaMeTpa npoBoja. C 3Tol ke Lelablo BMECTO
OJMHOYHBIX YacTO MPUMEHSIOT TaK Ha3blBaeMble pacuiemieHHsle nposoga. Ha BJIDII 330-750 kB mpumenstor
paclIemIeHHbIe TPOBOJIA, COCTOSINUE U3 IBYX, TPEX U YETBIPEX OTAEIbHBIX MPOBOJHHUKOB, HAXOIAMIUXCA APYT OT
Japyra Ha paccrossHuu 10 50 cm. Ha BJIOIT 1150 kB ncnons3yroTcs paciienieHHble IPOBOJa, COCTOSIUE U3 IECTH
WIX BOCBMHU OTJIEJIBHBIX IPOBOIHUMKOB, PA3HECEHHBIX HAa 3HAUUTEIBHOE PACCTOSHUE sl YMEHBIIEHHS BOJHOBOIO
COIPOTHUBJICHUS JINHUY 1 YBEJIMUEHHS €€ TIPOITYCKHOM CIOCOOHOCTH.

Takke Ha 3JIEKTPHUECKUE CETH IMOCTOSHHO OKAa3BIBAIOT BO3JCHCTBHE KIMMATHYECKHE YCIOBHUS, KOTOpHIC
CHIDKAIOT JHEeprod(peKTHBHOCTh BO3AYIIHBIX JHHAN 3JeKkTporepenadyd. K HHUM OTHOCATCS: TOJOJNEIHO-
M3MOPO3€BBIE OTIIOKEHIS, CHIIBHBIN TyMaH, MOPOCSIINI 105Kb, MOKPBIH CHET, Iokapsl Ha Tpacce BJIDII, crrbHbIiH
Betep. TemmepaTypa, ocaiku, aTMOcC(hepHOe HaBICHHE, BIAXKHOCTh, a TAaKKe CKOPOCTh M HAIpaBICHHE BeTpa
SBIISIIOTCSI BAKHBIMH TIapaMeTpaMH, H3MEpPEHHE KOTOPBIX HEOOXOIUMO JJII MOHHTOPHHTA MOTOIHBIX YCIOBHH IS
BJISII. IIpoBeaeHne MOHUTOPUHTA O3BOJISIET YMEHBIINTE KOJIMYECTBO OTKIIOUEHUN JIMHUH AJIEKTPOIepeiauH.
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Kpome Toro, cepbé3Hoii mpobiemoii siBisiercsi 3apactanue tpacc BJIDII nepeBbsimu n kyctapHukoM. Ot
NOpsJKa, B KOTOPOM COJEp)KaTCsl MPOCEKH IO/ JMHUSIMHU DJIEKTpOIepeadd, BO MHOTOM 3aBUCUT OecriepeboiiHoe
aneKkTpocHabxeHne moTtpeduteneii. Berep mpmBomuT K 007TaMBIBAHWIO BETBEH JEPEBHEB M BBI3BIBACT OOPHIB
MPOBOJIOB WM KOPOTKOE 3aMblkaHHe. Cyxme [epeBbsl ABIAIOTCS HamOOJee I0XKapOOIMAacCHBIMH M MOTYT CTaTh
MIPUYMHON aBapuil.

[ToBbimenne 3Hepro3¢hGHEKTUBHOCTH SKCIUIyaTalliyd BO3IYLIHBIX JIMHWN MPEINONAracT MX CTPOUTEIHCTBO
COTJIaCHO Pa3pabOTaHHOTO W YTBEPKAEHHOTO TpoekTa. JlanpHelmas sxcruryatanust BJIDII momkHa mpon3BOIUTECS
C MCTIOJIb30BAHUEM CIICITEXHUKH U CIIENHAIbHO 00yIEHHOTO IIEPCOHaa M0 00CIyKUBaHHUIO.

Heo0x0onMo BBINONHATH CBOEBPEMEHHBIE 3aMEHBI JE(EKTHBIX Y3JIOB, W30JSITOPOB U MOATHMBLIMX OIIOP,
BECTH KOHTPOJIb 332 COCTOSIHUEM METajula W CBapOYHBIX IIBOB OMNOpP Ha INpeaMeT IiyOokuXx kopposuit. Takxe
TpeOyIOTCs MPOBEPKa U MOJTSKKA OOJTOBBIX COSANHEHUH U TaeK aHKEPHBIX OO0JITOB, 3aMEHa OTJIENILHBIX HJIEMEHTOB
BJIDII u BhInpaBKa OTAENbHBIX orop. JIJisi MOBBINIEHUs YHEPTrod3(Q(PEKTUBHOCTH IKCIUTyaTalluy BO3IYLIHBIX JTMHUH
Heo0X0/iMMa YHCTKa U30JISIIUH U BEIpYOKa IepeBbeB M3-3a YIPO3bl X pazpacTanus B croponsl BJIOII.

B nacrosiee Bpemst B Poccun HaOmomaeTcst pacTyniuii MHTEpeC K MHTEHCHBHO Pa3BHBAIOIEMYCS BO BCEM
MHpE HAIpPaBJICHNIO ONTHMH3AaIUH IEKTPUUECKUX CeTe, ImosrydnBnieMy HazBanue Smart Grid (MHTeIUICKTyalbHbIE
aneKTpudeckue cetn). B obmem cimydae mox Smart Grid moHMMaeTcsi KOHIENIHS MOJHOCTHI0 MHTETPUPOBAHHOM,
CaMOpETYJIMPYIOIIEHCS M CaMOBOCCTAHABIHMBAIOIIEHCS AICKTPHYECKOM CEeTH, YNpaBisIEeMOW €IUHOM CHCTEMOM
MH()OPMALMOHHO-YTIPABILIONINX YCTPOUCTB B PEXKUME PEATbHOTO BPEMEHH

Wntennexryansasle cetn Smart Grid mpencTaBisioT co00ii MOACPHU3UPOBAHHYIO CETh 3JIEKTPOCHAOKECHUSI.
OHn 00BeAnHSIOT B ceOe KOMIUIEKCHBIE MHCTPYMEHTHI MAapKETHHIa W KOHTPOJS, a Takxke HH(OpMannoHHbBIE
MepesioBble TEXHOJIOTHM CO CpeAcTBaMH KoMMyHHKanmuu. C ¥MX TOMOIIbI0 ynaércs OOHapyXuBaTh B
aBTOMAaTUYECKOM pEXHMME CaMble ys3BUMBbIEC, aBapUMHbBIE M ONAcHbIE ydacTKU 3iexrpoceru. Ilocie 3toro cers
OCYLIECTBJIICT H3MCHEHUE XAPAaKTEPUCTHUK M CXEMbl CaMOH CETH i MUHUMHU3alUM IIOTEPh U PHUCKOB
BO3HUKHOBEHUS aBapUMHBIX cuTyanuid. BcE€ 23T0 rapaHTtupyeT BBICOKUH YPOBEHb IIPOM3BOJUTEIBHOCTH H
IPEJOCTABIIEHNE HACEIIEHUIO KaY€CTBEHHOM dJIEKTPUUECKON SHEPTHH.

Cucrema Smart Grid mpencraBnsier co0oif mporpaMMHO-anmapaTHbId KOMIDIEKC, BKIIOYAIOIMNA B cebe
HECKOJIBKO OCHOBHBIX IIOJCHCTEM: HHTEIUICKTyalbHble HH()OPMAIMOHHO-U3MEPUTENIbHbIE CUCTeMBl  (Smart
Metering), auHamMuveckoe ympaBiieHue sekTpuyeckoit certsio (Dynamic Grid Management) u perymupoBaHie
Harpy3kd (Demand Response). HHreiuekTyaibHble HHPOPMAaIHOHHO-U3MEPHTEIbHBIE CHCTEMbl I103BOJIIOT
OCYIIECTBIISITh TEXHUYECKUH y4YeT MOTPeOICHHs SIEKTPOIHEPTUH B PEaJbHOM BPEMEHH M C BBICOKOW TOYHOCTBHIO.
Ha ocHoBanmu wuHMOpPMAUMU O (GAKTHYECKOM PEKHME pabOThl CETH MOXKHO BBINONHATH MPOTHO3MPOBAHUE
ANIEKTPONIOTPEOIICHNS, a TAK)KE OCYILECTBIATh ONEPATHBHOE YNPABJICHUE PEKMMaMU JJIEKTPUUECKON CETH MyTeM
ABTOMATHYECKOTO PEryJMpOBaHMs Harpy3Kd, OTKIIOYEHHUS 4YacTH MOTpeOWTeNel, yNpaBieHHs YCTpOHCTBaMH
KOMIICHCAIIMU PEaKTUBHOM MOLIHOCTH, BKIIFOYEHUSI JOTIOJHUTENbHBIX T€HEPUPYIOIINX UCTOYHUKOB U T. II.

[MosiBnenne u pasputiie Konuenumu Smart Grid sBisercs sranoM (opMHpOBaHHS KadeCTBEHHO HOBOTO
3JIEKTPOCETEBOr0 KOMIUIEKCA. DTO CBA3aHO C NOTPEOHOCTSAMM 3SHEPreTUUECKOTO PBIHKA, HA KOTOPOM aKTHBHO
B3aMMOJICHICTBYIOT MPOU3BOIUTENHN U MOTPEOUTENN 3JIEKTPUUECKOW DHEPTUH, a TaKXKe C HaTHMIHEeM TeXHHYECKHUX
BO3MOKHOCTEH pemniaTh 3a1a4y M0 NPUMEHEHUIO HOBBIX KOMITBIOTEPHBIX U TEIEKOMMYHHKALIMOHHBIX TEXHOJIOTUI.

Konnenmmst Smart Grid onpenensiercss NepeaoBBIMH  OCOOCHHOCTSMH, CPEAM KOTOPBIX pean3aliis
JBYXCTOPOHHETO B3aMMOJICHCTBHS IPU IIOMOIIM OOMEHa JaHHBIMH MEXIy BCEMH CYIIECTBYIOIIMMH 3JIEMEHTAMH
ceTn W paboTa CHCTEMBI C KaXIbIM 3JIEMEHTOM TEXHOJOTHYECKOH HETOYKH IPOM3BOACTBA DJIEKTPOIHEPTHU H
KOHEYHBIX noTpeduTeneil. [Ipumenenne nUPPOBEIX KOMMYHHUKAIIMOHHBIX CeTei MaéT BO3MOXXKHOCTh OOMEHHMBATHCS
nHpOpManueil B pearbHOM BpeMeHH. [Ipu 3ToM Kaxkasiil anement Smart Grid o0s3aH ocHAIMATHCS CHIENHATBHBIMA
TEXHUYECKUMH CPEICTBAMHM, 00eCIeunBaOINMI HH()OPMAIIIOHHOE B3aNMOAEHCTBHE. biarogaps naHHO# cucteme
obecrieunBaeTcsl ONTHMaJbHAsA PaboTa SJTEKTPUUECKON CETH.

I/ICXOIISI 13 3TOro, MOXHO CACJIAaTh BbBIBOJ, YTO MHTCIJICKTYAJIbHBIC CCTU SABJIAIOTCS CaMOKOHTPOHPIpyIOH_Ieﬁ u
ABTOMATHYECKH OaJIaHCHPYIOUIEH CHCTEMOW, KoTopas mo3BoisieT 3(dekTuBHO mepenaBaTh U paclpeneiirh
ANIEKTPUUECKYIO PHEPrHI0. MIHTEIeKTyanbHas CeTh COCOOHA MPUHUMATH AJIEKTPOIHEPTHIO OT JII000r0 MCTOYHHKA
U TpeoOpa3oBbIBaTh €€ B KOHEUHBIH TNPOIYKT, KOTOPBI MOCTYMaeT HETOCPEICTBEHHO K MOTPEOUTEIO.
TexXHUYeCKUM aImnapaToM HHTEUIEKTYyalbHBIX CETeH CIIy)KaT HU(POBBIE YIPABISIONINE CHUCTEMBI, pEIIaroHe
pasnuYHble 3aJauydl UCKYCCTBEHHOIO MHTEIUIEKTa. A KOMIIBIOTEpU3als MAHHOW CEeTH JaeT BO3MOXHOCTb
MaKCHMaJIbHO TOYHO U 3()(EKTHBHO KOHTPOIMPOBAThH MOTPEOIICHHE SHEPTETHIECKNX PECYPCOB.

B nasnpHeieM HaMU IUTaHUpYyeTcs mocTpoeHue moaenu BJIDII ¢ ucnone3oBanueM texHonorui Smart Grid
B MATLAB Simulink u mpoBeaeHue ¢ ee MOMOIIBIO HCCICIOBAHUN PEKUMOB IIEPEIAYd H PaCHpeACICHUS
SNIEKTpOdHEprun. BHeapenne cuctemsl Smart Grid B 27eKTpOCETEBOM KOMILIEKCE MO3BOJHUT ONTHMH3UPOBATH
AIIEKTPUYECKHE CETH, IPUBEAET K CHIDKCHHWIO IOTEpPh JJIEKTPOIHEPTHH, 3HAYUTEIHHO ITOBBICHT €€ KadecTBo. B
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pesysbTate 3T0 OyIeT CrocoOCTBOBATh CHMIKEHHIO SKCIUTyaTallMOHHBIX H3IEPKEK M MOBBILICHHIO HAIEKHOCTH U
9Heprod(PEeKTUBHOCTU MepeNaun U pPaclpelesieHus] dIeKTpUUeckoil sHepruu. [losToMy Ha CerogHANIHWI JEHb
KOHIICTIIINST MHTEIICKTYAIBHBIX 3JICKTpUUecknX ceredl Smart Grid momkHa paccMaTpuBaThCS KaK OCHOBA JUIS
00eCIeUeHNs YCTOIYMBOIO Pa3BUTHS AIEKTPOCETEBOI0 KOMIUIEKCA, IOCTPOSHHOI'0 HA HHHOBAIIMOHHBIX ITOIXO0JaX.
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B mocnenHee BpeMsi OTMEYaeTCsl YBEJIMUEHHUE YHCIa TEXHOTEHHBIX KaTracTpod pasnmyHoro macmrabda. [Ipu
BO3HUKHOBEHHH TAKHX CHUTYyallMii yBENIWYMBACTCS KOIMYECTBO MOCTpamaBmuX mofed. OcoOCHHO OIacHBIMU
ABJISIFOTCSI aBapuU M KaTacTpo(bl, IPOUCXOSNINE Ha PA3MUYHBIX HMOA3EMHBIX OOBEKTaX: Ha INAXTaX, JUHUSAX U
CTaHIMAX MeTponosnuTeHa. Ilog3eMHbIe 00BEKTHI TAKXKE MOTYT OABEPTaThCS aTaKaM TEPPOPHCTOB.

Kaxmoe upe3BbluaifHOE NPOUCIICCTBHEC HA MMOJ3EMHOM OOBEKTE TpeOyeT MNPOBEIACHUS CIOKHEHIINX
CIiacaTeNIbHBIX ONepaIlHii, B KOTOPBIX TOABEPTalOTCs OMACHOCTH KHU3HH HE TOJIBKO JIFOJICH, TOCTPAAaBIINX B HEH, HO
U cIiacaTeliei.

YMEHBIIUTh CTEHCHb YYacTHs YCIIOBEKA MPHU MPOBEACHHH PAaOOT B OMACHBIX YCIOBHSX MOXHO, HCIIOJIB3YsI
JMUCTAHIIMOHHO YIIpaBisieMoe O00OpyaoBaHMe. B CBs3u C 3THM BechbMa aKTyaJlbHBIM SBJISETCS CO3JaHUC
POOOTOTEXHUYECKUX KOMILJICKCOB, MPEIHA3HAYCHHBIX JUIA MPOBEACHUSA padOT MO MNPEAYNPEKICHHIO WA
JIUKBUJIALIUY MTOCJIEICTBUN aBapUMHBIX CUTYallUi, B TOM YHCiIe Toj 3emiei [1].

[IpoBoaMMBIC HAMH HCCIICIOBAHUS HANIPABJICHBI HA CO3JJAHNE TEXHUUECKOTO YCTPOHCTBA, MPEACTABIISAIOIIETO
c000i1 poOOTH3NPOBAHHYIO CHCTEMY, IS IPOBEACHNUS paboT 110 00CIe0BaHMIO TIOCIIEICTBUI TEXHOTCHHBIX aBapui
Ha TOA3EMHBIX NPEINPHUITUSIX U COOPY)KEHHSAX, B TOM UYHCIE IaxTax. |'opHOCTacaTeN N HCIBITHIBAIOT OOJNBIIYIO
MOTPEOHOCTD B TAKUX TEXHUYECKHX YCTPOICTBAX.

B ocHoBy pa3pa®oTku NOJIOXKeHa pOOOTU3MpOBaHHAsA IIaTdopMa, COCTOAINAs U3 OCHOBHOTO pPOOOTa-
«HOCHUTEJSI», CIOCOOHOTO TIepelBHraTthCsi Ha OOJbIIME pPACCTOSIHUS 10 TEPEeCeYeHHOH MECTHOCTH, WU
TPAHCHOPTUPYIOIIETO B CBOEM KOPITyCE€ BTOPYIO YacTh CUCTEMBI, COCTOSIIYIO U3 HECKOJIBKMX MaJIbIX OeCIIMIOTHBIX
neratenbHbIX annapaToB (MBIIJIA) ams pa3Beaky Ha MECTHOCTH U BHYTPH 3aKpBITHIX OMeIeHui [2, 3, 4].

[Mporotunom mnarhopmbl, B CBOIO OUepe/ib, SBISETCS MOOMIBHBIN podoToTexHnueckuii komiuieke (MPK) ¢
JIICTaHIMOHHBIM YIIPABICHUEM COJEPKUT aHTPOIOMOP(HBIA MaHHITYJISITOpP, YCTAHOBJICHHBIH Ha KOpIyce IIaccH,
CaMOXOJJHOE IIacCH, OJIOKM 3JIEKTPOaBTOMATHKM M TEJIEMEXaHHUKH M TIOCT JUCTaHIMOHHOTO YympaBieHus [5].
Henocrarkamu mpoToTHma SBISIOTCS IIAcCH, HE OOECHEeYMBAIONIEe BHICOKYIO CKOPOCTh M IIABHOCTH XOJa IO
MepeceYeHHO MECTHOCTH, U OTpaHNYCHHAs (PYHKIMOHAIBLHOCTS.

[lo cBOMM TEXHHWYECKHM XapaKTepHUCTHKaM pa3padaTbiBaeMasi CHCTEMa MOXKET OBITh HCIIOIb30BaHa JUIs
MPOBEAEHUS NPEJBAPUTEIBHON pa3BeKU MyTel MOAX0Ja K MECTYy aBapuH, 3aBaJIOB, aHAJIN3a BO3MYLIHON Cpelbl U
MOMCKA TTOCTPAAaBIIMX Ha IIaxTax IT0cie B3PHIBOB, MOXKapoB M oOpymeHuid. [lnardopma-Hocurens MoxeT OBITH
ocHameHa He Toiapko MBIIJIA, HO M MameiMu Ha3zeMHbBIMH po6oTamu (MHP), ocHOBaHHBIMH Ha IIAacCH
CBEPXBBICOKOI poxoauMocTH. Baernuii Bux miuardopmsl, 3anyckatomeir MBITJIA, nokasau Ha puc. 1.

=
Fd

puc. 1. Ynusepcanvuas pobomusuposannas niamegopma — nocumens BIIJIA u MHP

OCHOBHBIMH TIPEUMYIIECTBAMH TIEPE] aHaJIOTaMH y pa3pabarTsiBaeMoOro pOOOTOTEXHHYECKOTO CpPEICTBa
ABJIAIOTCA TOBBIMICHHAA HAACKHOCTHb, 3a CYET MEHBUICTO KOJMYECTBA BBICTYIAONIUX M3 KOpITyCa ‘IaCTeﬁ;
IMMOBBIIICHHAsA MAHCBPEHHOCTH, 3a CUYCT KOHCTPYKIWHU IIOABCCKH; IOBBIIICHHAA XXHUBYYECCTHh MallWHBI, 3a CUCT
MPUMEHEHHUST KOJIECHOTO JIBU)KUTEINS, a HE TYCEHUYHOTO, TO €CTh B CIIyYae MOTEPH WK MOBPEXICHUS YaCcTH KOJIEC
poOOT OyIeT MmepeBUraThCs.

Haznauenne MHOTOpyHKIIMOHAIBHOI pOOOTH3NPOBAHHOM TIIATGOPMBI:
- IBUKEHUE T10 NIEPECeYEHHON MECTHOCTH,
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- IOCTaBKa IBYX MAaJbIX OCCIUIIOTHBIX JICTATEIbHBIX ANNAPATOB K SMHULCHTPY aBapui,
- paboTa B KayecTBE PETPaHCIATOpA ISl yAaJCHHOTO YIPABICHHUS MAbIMU OCCIHIOTHBIMHU JICTATEIbHBIMH
anmaparaMy.

JlomioTHUTEIbHBIE BO3MOXXHOCTH YHUBEPCAIbHON POOOTH3UPOBAHHOM ITaT(HOPMET:

- yCTaHOBKA aHTPOIOMOP(HOT0 MaHHITYJISITOPA,

- IPOKJIa/IKa BPEMEHHOH JTMHUH OECIIPOBOIHOM CBSA3M M JOCTaBKa IPY30B K SIHIECHTPY aBapuH,

- TIPOBEACHHE Pa3BEIKH MECTHOCTH C HCIOJIb30BAHHEM JATYMKOB, BUACOKAMEDP M CHCTEM TEXHHYECKOTO
3peHHS.

OcCo0eHHOCTH CUCTEMBI YIIPaBIeHUs] pOOOTU3NPOBAHHOM IIATHOPMOI:

- BO3MOXKHOCTH BBIOOpa BapHaHTa JICHCTBUI NIPU MOTEPE CBS3U C MYJIHTOM YIPaBIICHHUS,

- aBTOMaTHUYECKHI KOHTPOJIb COCTOSIHUS CBSI3U C MYJIBTOM YIpaBJICHUS,

- BO3MOXKHOCTh CaMOCTOSITEJIFHOTO BBIOOpa TPACKTOPUH JBHIKEHUS 10 CHIIBHO IEPECEeUeHHONW MECTHOCTH C
YYETOM JAaHHBIX OT CUCTEM TEXHHYECKOTO 3PEHHSI.

[Tnatdopma-HocuTens npezacraBisier co00H MHOTOKOJIECHOE TPAHCIIOPTHOE CPENICTBO, TabapUThl KOTOPOTO
cocraBmsiror m/mr/B - 1800/900/700 mm. Kopryc wmMeeT Tmiockoe MHO IS YBENWYCHHS MPOXOTUMOCTH TIO
HarpoMO’KACHUAM KaMHEH M ChITydyuM TrpyHTaM. Kakmoe koieco mimaTgopMbl HOCHTENS OCHAIIEHO CBOMM
3JIEKTPOJBHUTATEIEM C CHCTEMOW YIPaBICHHS, KOTOpas IMO3BOJISET yCTaHABIMBATh HEOOXOMMUMBIM BpaINAIOIIUA
MOMEHT M CKOPOCTb BpAICHUs KOJIeca, HE3aBUCHMO OT Apyrux Kosec. [TogoOHas cructema mMo3BOJISET YBEITUYUTH
MPOXOAUMOCTD IIATPOPMBI-HOCHUTENS TPH MPOXOKACHUN 3aBAJIOB, M TOBBICUTH OOIIYIO XMBYYECTh KOMIUIEKCA B
nenoMm. Kaxknoe kxomeco miuaropMbl HOCHTENS MMEET HE3aBUCHMYIO YNPABIAEMYIO ITOJABECKY, YTO ITO3BOJISIET B
PasyMHBIX IpeAenax yJaepKUBaTh KOPIYC IIaTGOPMbI B TOPU30HTAILHOM MOJIOKEHHU. B BepxHel yactu Kopmyca
wIaTGOpMBI-HOCUTENST  PACIIOJIOKEHBl CTBOPKM OTCEKa, B KOTOPOM XpAaHATCA TMpPH JIOCTaBKH  MaJble
pobotorexuuueckue cucrembl (MBILJIA, MHP). Tak ke Ha BepxHell mnamy0e MOXeT OBITH YCTaHOBIICH
aHTpornoMop(HBII MAaHUIYJIATOP, TIpeTHa3HAUEHHBIN U1 BBIrpy3kn MHP u3 orceka.

['abapuTHbIE pa3Mephl U TATOBOOPYKEHHOCTH IIaTQOPMBI-HOCHTEIS ITO3BOJISIIOT €€ TaK)Ke MCIIOIb30BaTh JIs
TPaHCIIOPTHPOBKH Ha IMOBEPXHOCTh OJHOTO IIOCTPAAABIIEr0, KOTOPBIM MOXKET OBITh pa3MENICH B CHENHAILHOM
3alIMTHOM capkodare WM JOCTaBKM aMyHHIMH W CHapsDKEHHS TOpHOCHacaressiM, padoTatomuM Ha oobekre. s
MIOMOIII TOPHOCIOCATENSIM B pa30ope 3aBaJIOB IDIATGOPMa-HOCHTENIh MOXKET OBITh OCHAICHa MOIIHOHN JIeOeaKoi
WJIM HACOCHOM CTaHIMEH BBICOKOTO JaBJIEHUs, oOecneynBaloniel paboTy pyyHOTo T'HIApPaBINdeCcKOr0 HHCTPYMEHTA.

AKTyaJbHOH SBIISIETCSI 3ajada OCYIIECTBICHHS YIPABJICHH POOOTH3NPOBAHHOM TtaTopmoil. DakTHUEeCKH
OOJIBIIMHCTBO COBPEMEHHBIX POOOTOTEXHHYECKNX CHCTEM HE SIBIISIOTCS CAMOCTOSTEIBHBIMH M HE MOTYT YCIIEIITHO
MIPOIOJKHUTE BBIOJHATH 33JJaHNE B CIIydae MOTEPU CHTHAJIA C ITyJIbTa Oleparopa.

Cuctema ymnpaBieHHs pa3pabaTbiBaeMON HaMH IIAT(QOPMON-HOCUTENEM IO3BOJET peaau30BaTh Kak
IpsIMOe yIpaBlieHHuE MIaTGopMOi HOcUTeNneM ¢ IyJbTa Omeparopa, Tak W paboTy miIaTGopMbl HOCHUTENS B
MOJHOCTHIO aBTOMATHYECKOM pEeXUME IO 3apaHee OIpeAeleHHOMY cueHaputo. Cucrema ympaBieHHs
CaMOCTOSITENIFHO ONpeAesieT TOT MOMEHT, KOTJa CBS3b C IyJIbTOM OIlepaTropa IOTepsHa M TPHUCTyMHaeT K
peanu3anyy crieHapus. MI3Ha4aIbHO CBA3B C IyJIBTOM ONEPaTopa MOXKET OCYIIECTBIATHCSA KakK M0 MPOBOY, TaK U MO
panvokaHaiy. PanuocBs3p Ha IOI3eMHOM OOBEKTE IUIAHUPYETCS MOANEP)KUBATh 3a CUET MalorabapuTHBIX
PETPaHCIATOPOB (HampuMep, perpaHcisaTopoB curHana Wi-Fi) ¢ aBTOHOMHBIM NUTaHHEM, KOTOpPBIE B MeCTax
ociabeBaHMs CUTHANIAa OT IpeAbIAyIeil cTaHIuy OyeT BBICTABIATH IIaTdopma Hocurenb. Cucremsl, paboTaromniye
0 CXOXXEMY NPUHIUITY, JABHO HCIIONIB3YIOT 3apyOeKHbIe KOMITAaHUH JUISl YIIPABICHHUS O€CIMIOTHBIMY I'PY30BUKAMHU
W Torpy3uukaMum B mmaxraX. OmHOW M3 OTIMYMTENBHBIX OCOOEHHOCTEH CHCTEMBI YIPaBJICHHS SBISETCS
BO3MOYKHOCTH 3aIIOMHHATh NMPONHAEHHBIN ITyTh W BO3BPAIIATHCS HA3a] B CIy4ae MOTEPH YIPABIAIOIIET0 CHIHAJA C
MyJIbTa OTIepaTopa 10 TOH TOYKH, B KOTOPOH CHUTHAII OBUT YCTOMYMB, U IIepeiaBaTh COOpaHHbIE 32 BPEeMsI OTCYTCTBHUS
CUTHaJIa CBEJCHHUS Ha IyNIbT omeparopa. Cucrema ympapiieHHs IUIaTGOPMBI HOCHTEIS KOHTPOJIHPYET HE TOJIBKO
MepeMeIeHne B IPOCTPAHCTBE, OHA TaK jKe 3aHMMAaeTCsl COOPOM JaHHBIX OT JaTYMKOB, PACIOIOKEHHBIX Ha KOPITyce
TIaT(OPMBI O COCTOSIHUH T'a30BOH cpembl Ha 00BeKTe, 00pabOTKOM U mepenadeii Ha MyIbT YIPaBICHUS JaHHBIX OT
BUJIEOKaMep KPyroBoro o030pa, a Takke JaHHBIX 00 OKpPY’KArOLIeM MPOCTPAHCTBE OT CUCTEM TEXHUYECKOTO 3PCHUS
YCTaHOBJICHHBIX Ha IUIaTQOpME HOCUTEIIE.

Jis mpoBeneHUs BU3yanbHON pa3BelKH, a TakKe MOUCKA MOCTPafaBIINX B 3aBajax B TeX MecTaX, KyJa
iaTopMa-HOCHUTEINb MPOeXaTh HE CMOXKET M3-3a CBOMX ra0apHuToB, Ha ee OOPTY MOTYT 0a3MpOBaThCsS HECKOJIBKO
mansix poboroB (MHP), cnocoOHBIX mepemeniatbcs B MPOCTPAHCTBE pasHBIMK criocobamu. Tak, ecnm Ha IMyTh
TOSIBUJICSI TIPOBAJT MM HEOOXOMMO TTOIHATHCS PE3KO BBEPX HAa HECKOJBKO METPOB, TO MOTYT OBITh HCIIOJIb30BAHBI
MBITJIA, ecnu HE0OOXOIMMO MTPOIBUTATHCS BIIEPE Yepe3 HeOOIbIIOH MpoXo/ B 3aBajie, TO Hcrob3ytorest MHP.

OCHOBHBIMU TPUYMHAMH, TI0 KOTOPHIM MPUXOIAUTCS MPUMEHSTH I OCTaBKH MaJIbIX pOoOOTOB K 3aBaiy
IaThOpMy-HOCHUTENb, SBISIETCS Majas aBTOHOMHOCTh M HEBO3MOXKHOCTH CO3/IaTh CHCTEMY YIPABJICHUS TaKUMU
poboTamu, KOTOpas MO3BOJsUIa OB C HUMHU paboTaTh C MyJIbTa ONEpaTopa, yAaJIeHHOro, HampuMep, Ha 1,5 kM or
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Mmecra aBapuu. [lnatrdopma-HOCHTENb BBICTYIIAET HE TOJBKO B POJIM TPAHCIIOPTA JJISl JOCTaBKH MajbIX POOOTOB K
3aBaly, OHa BBICTYNAET U B POJIM PETPAHCIIATOPA KOMaH[ C IyJIbTa YIPaBJICHHUsI MaJbIM POOOTaM, B OJTHY CTOPOHY H
MepeacT CUTHAI C MX BUACOKAMEp M IAaTYMKOB Ha IyJbT omeparopa. [lns yBemwmueHHs paguyca padOT MasbIx
poOOTOB MX cHCTEMa YNpaBJICHHS CHa0)XXEHa TaK HAa3bIBAEMBIM «POCBBIM HHTEIUIEKTOM». POEBONW WHTEIIEKT
MO3BOJISIET HECKOJIBKIM MalIMHAM 0OMEHHMBATHCS MOTy4YCHHON HH(pOPMAIel 00 OKpyXKaromiel cpeze, MoIydeHHBIX
OT CHCTEM TEXHHYECKOTO 3pCHMS W JAPYTUX JaTYnKoB. B TOM umcie, MOSBISETCS BO3MOXKHOCTH, HAIpUMED,
OCTaBHTh OJWH WJIN HECKOJIbKO MalblX pOOOTOB MO IIyTH CIEAOBAHUS BIIEpeA BHYTPH 3aBama Ul
PETPaHCIMPOBaHUS CUTHANAa OT MEPEAOBOM MAILUHBI, MMO3BOJISS €l YHUTH KaK MOKHO Jajiblue. J[oNMOJHUTENbHOMI
(yHKIMEH pOeBOr0 MHTEIUIEKTA SBISETCS BO3MOXKHOCTH IIPOBEPHUTH OOJIBLIYIO IJIOIIA/Ib HECKOJIBKUMH arapaTamMmi,
n30eKaB MOBTOPHBIX POXO/I0B HECKOJIBKUX MaJIbIX pOOOTOB TI0 OJIHOMY MECTY.

IIpyMeHeHHEe  OMMCAHHOTO  POOOTHU3UPOBAHHOTO  CPEACTBA  IMO3BOJMT  MOBBICHTH  3()(HEKTUBHOCTH
criacaTeNIbHBIX pad0T B aBApUHHBIX 30HAX MO 3eMJICH U UCKITIOYUT HEOOXOIUMOCTh HaX0XKICHUS JTFO/ICH B OMACHBIX
YCIIOBUSX.
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Caoosey Braoumup FOpvesuu, k.m.H., doyenm
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B coBpeMeHHOM MHupe MPOKIIaIka KOMMYHHKAIIAH IO 3eMJICH 3aHUMAeT OHY U3 BaXKHEUIIINX HHUII B paboTte
CTPOUTENBHBIX ¥ MOHTa)XHBIX OpraHu3anuil. TpyOompoBoAbl, IITPEKN MO KaOenu CBSI3H U 3NEKTPUIECKUE Kaben,
CKBa)KHHBI PA3HOTO THIIA, AETa3a[MOHHBIC OTBEPCTHS B IIaXTax OypsITCS M MPOKIIAIBIBAIOTCS B HEPAX 3EMIIH.

Oco060ii po0sIeMOi CTAaHOBUTCS OIIpEeIeHIe IPaBUIBHOTO HANPaBJIeHUs IPOOYPEHHBIX CKBaKUH OOJIBIION
NPOTSHKEHHOCTH M Hebombioro auamerpa a0 300 mwm. IIpu OypeHun Takux CKBaKMH Ha TiyOuHbl 20 M u Oonee
BO3MOXKHO OTKJIOHEHHE Oypa Ha 3HauuTeJbHbIEe yriibl. Ecny ckBakuHa mpoOypeHa rOpH30HTAILHO Hox yrioM 90
rpajycoB, TO HET MPOOJIEMBbl M3MEPHUTh OTKJIOHEHHE €€ OT HaMEYEHHOW TpaeKTopHuu. [y 3TOro MCIONB3YIOTCS
crienaibHble TPUOOPHI — MHKIIMHOMETPHI, CIyCKaeMble B CKBa)XHHY Ha TPOCE W 3aMEpPSIOLINE YroJl OTKIOHEHHUS.
[IpoGnema mosBiIAETCS, KOTAAa CKBaKMHA NMpoOypeHa IMOA KAKUM-TO YIJIOM K TOPH30OHTY MM €CIH H3MCHCHHUE
TPACKTOPUY MPOU3OILIO Ha OONBIIOM PACCTOSHHU OT BXOJa B CKBa)XKMHY. B Takyro CKBa)KMHY HEJIb35l IOMECTHTh
COBPEMCHHBIIl HWHKIMHOMETP M NPOBEPUTH IPaBUILHOCTh OypeHus. Emie Oonphryro mpoOlieMy HpenCTaBISIOT
CKBa)XHMHBI, KOTOPBIE OYpsTCS CHU3Y BBEPX (CTEHAX, MOTOJIKAX, CBOAAX H T.II.).

Jln1s BU3yanbHOTO KOHTPOJISI COCTOSHHMSA CKBRXWHBI M M3MEPEHMsS YIJIOBBIX OTKJIOHEHWH HaMM pa3paboTaH
po6ot «Kpot-1» [1]. OcHOBOIt poboTa CTaI0 TPEXOMOPHOE MIACCH C M3MEHSEMBIM BBUIICTOM OIOp, YTO MO3BOJSIECT
poboty paboraTh B ckBaxkuHax quamerpoM oT 200 1o 400 mMm. Po6oT mpencTasieH Ha puc. 1.

puc. 1. Pobom ¢ mpexonopuvim waccu

OCHOBHO# KOpIyc po0oTa pacroyiokKeH 0 LEHTPY, B HEM paclojIoKeHa JJIEKTPOHHAs HauMHKa poboTa u
Buaeokamepa. C Tpex CTOpPOH KOpITyca Ha OJJMHAKOBOM PACCTOSHHM HAXOSATCS OMOPHI ¢ W3MEHseMbIM BhlIeToM. K
KaXJ0i omope ¢ TMPOTHUBOIOJIOKHOTO OT BBUIETA KOHIIA IPUKPENJICHO IIacCH, B KOTOPOM PAaCHOJIO0XEH
AJIEKTPOIPUBOJT KOJIEC, CHCTeMa HM3MEHEHHs BBUIETa OIOpPHI, CHCTEMa H3MEPEHHS NPOMIEHHOIO pPaCCTOSHHUS,
AJIEMEHTBI NMUTAHUSI CUCTEM, PACIIOJIOKEHHBIX B MpHBOJe. KaxIbplii U3 TpeX MPUBOJOB aBTOHOMEH M YIPABIISIETCS
6GOPTOBBIM KOMIIBIOTEPOM, PACIOI0KEHHBIM B IIEHTPAITBHOM KOpITyce. YIIpaBlIeHHE CaMUM poOOTOM IPOU3BOIUTCS
TI0 IPOBOJLY C MYJIbTa YIPABJICHUS OIEPaTOPa, HAXOAIIETOCs Y TOUYKH BXO/a B CKBAXKHHY.

I/I3M€pCHI/I€ yrijia HaKJIOHAa CKBAXWHBI B TGKyIlIeﬁ TOYKEC MNPOUCXOAUT C MOMOUIBIO JaTHHUKa YTJIOBBIX
0TKJ'IOH€HI/II7[, PACIIOJIOKEHHOI'0 B LEHTPAJIbHOM KOpIyCe€, U JaHHBIX O HpOﬁHCHHOM ImyTH, IOJy4YaeMbIX C
HU3MEPUTECITIBHOI'O KOJIECa, PACIIOJOKEHHOIO Ha IPUBOAC O,Z[HOﬁ U3 O1op. I[.]'DI HU3MEpPCHUs OTKJIOHCHUH B
FOpI/I3OHTaHBHOﬁ TJIOCKOCTHU UCTIOJIb3YCTCA 3JICKTp0HHLIﬁ KoMmIiac. KOMHLIOTep COMMOCTABJIACT JaHHBIC CO BCEX TPEX
JAATYUKOB U MOJIYy4a€T KOOPANHATY TOYKH, BBIBOAMMBIC HA SKpaH OIepaTopa.

3a mocnenHee Bpems ObUIO IOCTPOSHO JBa IMPOTOTHNA POOOTa C UENbI MPOBEICHUS HCIBITAHUN
BO3MOXKHOCTEH TPEXOIOPHOr0 IAacCH M Pa3pabOTKU CHUCTEMbI M3MEHEHHsl BbUIeTa omop. [laHHbIE HCHBITaHHI
MOKa3aji, 9TO POOOT, OCHAIICHHBIH TPEXOMOPHBIM INACCH, MOXET MOJHUMATBCS MO TpyOe KpYTioro cedeHwus
nuameTpoM 250 MM mop yrioM 6Gosee 60 rpamgycoB. Ciyck poOOT MPOU3BOAMT MO MPAKTUYECKH BEPTHKATBHOMY
TpybompoBoay (ckBaxuHe). IlomoOHoro addexra ymanock modbutbes Onarojaps BO3MOXKHOCTH TPEXOIOPHOTO
IIACCH PAacHepeTbess BHYTPH TPyOONpoBoja (CKBaKHHBI) M YBENIWYHUTH KO3(PPHUIMEHT CHEemIeHus KOJIECHOTO
NPUBOJA CO CTEHKAMH TPYOBI, JOIOJIHHUTEIHFHO TPEXOIIOPHOE IIACCH HE JAeT ONPOKHHYTHCS poOOTY HpH OONBIINX
yIiax OTKJIOHEHHs MapuipyTa CIEAO0BaHUS OT TOPH30HTAIBHON IIIOCKOCTH. VIcTBITaHMS NPOBOJMIMCH HA MOJIEIH
po0oTa, OCHAIIEHHOTO KOJECHBIM IPUBOZOM. BO3MOXXHO OcHaleHne poboTa Iaccu ¢ T'yCeHHYHBIM IIPUBOJIOM, HO
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TOrJla BO3HMKaeT HEOOXOIUMOCTb BHEJAPEHHs B KOHCTPYKIHIO OTJEIBHOTO W3MEPHUTENHLHOIO Kojieca. YToi
MOABEMA, PEO0JI0JIEBaeMbIi POOOTOM, B CaMOM OOJIBILION CTETIEHH 3aBUCHUT OT KOAI(PQHUIIMEHTA CLEIJICHUS KOJIeC CO
CTCHKOH TPYOBI WK CKBaXXUHBL. OCO00 XOPOIIETo pe3yabTaTa yaaaoch JOOUTHCS MPH NPUMEHEHNH TTOATIPYKHHHOM
HO/IBECKH KOJISCHOTO NPHBOJIA, YTO IO3BOJIIET COXPAHATH NMPMXUMHYIO CHIIy KOJIEC K CTEHKaM IIPH IPEOJOJICHUH
HeOOJIBIIUX HEPOBHOCTEH W M3MEHCHUH AWaMETpa CKBAKUHBI IIPH CMEHE THUITOB TPYHTOB U T.IIL

Ha cerogusmHuii neHp OBUIO M3TOTOBICHO [Ba IPOTOTHNA Po0OOTA, MPOXONUMBIINX HCIIBITAHUS IIACCH,
MOJydeH MaTeHT Ha Toie3nyo wmomenb [2]. Ceituac paspabarsiBaeTcss W CTPOMTCS TPOTOTHI pobora,
NpeJHA3HAYCHHBIA MU NPOBEICHHS HCIBITAHMSA YCOBEPLICHCTBOBAHHOM CHCTEMBI HIacCH POOOTa M CHCTEMBI
ympaBieHus.. MatepranoM [Uisi M3TOTOBJICHHUSI OCHOBHBIX JeTalieil poboTa CTaHyT allOMHHHUNA U Meldb. BopToBoit
KOMITbIOTEp OymeT moctpoeH Ha Oase muuu nk Rasberi Pl. DnexrpomnpuBox poboTa MOCTPOEH Ha OCHOBE
OCCKOJUICKTOPHBIX JBUTATENCH.

Criucok myOuKanuii:

[1]. Kusunos C.A., Henamos IO.M., Henamosa A.10., @uaumonog C.I. Mobunvnwiti pooom / Ilam. PD na nonesuyio mooenv Ne
131805, 3as6n. 13.03.2013, ony6an. 27.08.2013.

[2]. Kusunoe C.A., Henamosa A.FO., Henamos FO.M., Kuzunos A.A. laccu ons poboma / [lam. P® na nonesuyro modens Ne
149512, 3as61. 13.05.2014, ony6n. 10.01.2015.

31



Hunopanmonusii koHBeHT «KY3BACC: ObBPASOBAHUE, HAYKA, THHOBAILIN

OuneHka Npon3BOAUTEILHOCTH NPH 100bIYe YIJIsi OTKPBITHIM CIIOCO00M
HA MMUTANMOHHOI MO/IeJ TN
Ky3zneyoe Hzopv Cepzeesuu
Kyzbacckuu eocyoapcmeennwiii mexuuyeckuil ynugepcumem um. T.D. I'opbauesa
3unoeves Bacunuii Barenmunosuy K.m.H., 0oyenm
Kysbacckuii cocyoapcmeennviil mexnuueckutl yuueepcumem um. T.D. 'opbauesa

DeodepanvHulii uccredosamenvckutl yeump yens u yenexumuu CO PAH
is150794@mail.ru

IIpu no0GBIYe yTiIs OTKPBITEIM CIOCOOOM, OILIEHKE NPOW3BOAUTEIFHOCTH M MOUCKE PE3EPBOB €€ IMOBBIIICHUS
MOSABIISICTCS MHOXKECTBO BOIIPOCOB:

- Hackombko MOBBICHUTCS TPOU3BOIUTEIBHOCTD, €CIIA BBECTH JOMOTHUTEIEHBIE CAMOCBAIIBI?

- YBEIMYUTCS JIU MPOU3BOJAUTEILHOCTD, €CJIA YBEIHMIUTh EMKOCTh Ky30Ba CAMOCBAJIOB M YMCHBIIUTh UX
qUCIo?

- Kak usmeHeHmne TeXHOJIOTHH TOOBIYM OTPA3UTCS HA 3BEHBAX TEXHOJIOTUYECKOM 1enu?

- CKOIBbKO TOPHOHM Macchl, KyJa 1 3a Kakoe BpeMs OyJIeT nepeBe3eHo?

- TloBnustor nu yBedWUueHHE OOBEMa Ky30Ba CaMOCBaja WM KOBIIA JKCKAaBaTOpa Ha IOBBIIICHUE
MPOU3BOIUTEIHHOCTH?

- Kax mepepacnpenennuts caMOCBaIIBI ATt OOCTYKIUBAHUS YKCKaBATOPOB?

- CrouT 111 3aMEHUTH SKCKABATOPHI WIIM CAMOCBAJIEI Ha HOBBIE?

- CKoIBKO M KaKHX CaMOCBAJIOB M HKCKABATOPOB MOTPeOyeTCs MPU OCBOCHUU HOBOTO yJacTKa?

- CkompKO caMOCBAaJIOB Hall0 UMETh B pe3epBe?

- Ilpm xakoM HabOpe caMOCBaOB KaXKIbIi 3KCKaBaTOp OYAET MCIIOIB30BATHCS MAaKCUMAIHHO?

- Kaxk oTka3el camMOCBallOB WM SKCKaBATOPOB IIOBJIUSIOT HA MPOU3BOIUTEIHHOCTH?

- CKoOJIBKO TOJDKHO OBITH MECT Pa3rpy3Ku caMOCBajoB?

- Kakum nomxkeH ObITh 00bEM CKIIaJa YISl IEpe]] OTTPY3KOH MOTpeduTeo?

- YBenuuurcs nu MPpOU3BOAUTECIBHOCTD, €CJIN YBEJINYUTh €EMKOCTH Ky30Ba CaMOCBAaJIOB, HO YMCHBIIUTL UX
qUCI0?

OTBETUTH Ha 3TU U APYTUE BOMPOCHI MOKHO MyTEM MMOCTPOESHHS] MMUTAIIMOHHBIX MOJIENeH pabOThl YTOIbHBIX
pa3pe3oB U MPOBEICHUS YIKCIIEPUMEHTOB HaJl HUMHU.

IIpy HOMOIIM WUMHUTANMOHHOTO MOJICIMPOBAaHHS OBUIM pEIICHBI HEKOTOPBIE 3a/1a4d NPU HCCIIEAO0BAHUH
CHCTEMBI «IKCKaBaToOpbi-caMocBaiib» [1]. Tak, ¢ MOMOIIBI0 MOAEIUPOBAHUS PELIATHCh 3aJaud CTAOHIH3aIUH
Ka4ecTBa KOHIEHTpAaTa MPH JOCTaBKE TOPHOI MacChl CAMOCBAIAMHU C JIBYX pa3pe3oB, 3P (HeKTHBHOCTH OJTHOCMEHHOM
paboThI JIETOM, 3aBUCUMOCTH MapKa caMOCBAJIOB OT BPEMEHH T0jia, BBIOOpa CKOPOCTH KOHBeWepa u 00beMa KOBIIA
JKCKaBaTopa. YCTAHOBJIEHO, YTO YHCIO CAMOCBAJIOB MOXET OBITh COKpAIIEHO Ha JBE CIHHHIIBI, OJHOCMEHHAs
pabota OymeT HeaekTuBHA, CKOPOCTh KOHBEHEpa MOXKET OBITh MOHMKEHA, a 00BEM KOBIIIA — yBeauueH. D et
OT COKpaIleHus mapka camocBajioB coctaBml 180 Teic. mommapos. B CIIA npu oTKpbITO# 100BIYEe MEIHOM py/IbI
IIATh DKCKaBaTOPOB 3arpy’kajiv MPUKPEIUIEHHBIE K HUM CaMOCBajbl, KOTOPBIE JOCTABJISIM T'OPHYIO MAacCy K IBYM
)1p06I/IJ'H)HI)IM YCTaHOBKaM, OTBaJly M YCTAaHOBKC JJid BbIIICTIaYMBaHUA. Onpe):[eﬂsmocr), MOXHO JIM YMCHBIIUTH
pasMep odepeiu, eCIi TUCIICTIEP HAYHET OIMEPATHBHO IEepepacipeessiTh CAMOCBAIBI MEK/Ty IKCKaBATOPAMH.

Pa3pabGoTtaem Mozens pabOTHI yuacTKa yroJIbHOTO pa3pesa, Ha KOTOPOM paboTaeT OfUH 3KCKaBaTOP ¢ IATHIO
caMOCBaJlaMH, UCIOJIb3Ysl MaTeMaTuieckuii ammapar cereit [lerpu u umuratrop NETSTAR [2].

CamocBai rpy30noabpeMHOCThIO 40 TOHH 3arpykKaeTcs, MepeMeIIaeTcsl Ha YroJIbHBIN CKIIaJ], pa3rpyxkaercs, a
3aTeM BO3BpalllaeTcsi K 3KckasaTopy. Ec 'Y3KOHW JIPyroro camocBala, IOIbEXaBIIHA
CaMOCBAJI CTAHOBUTCS B Ouepe/ib Ha rorpy ~ [IOPOWKHHE CAMOCBATIBL iy 0cB0GOKIAETCA, CAMOCBAT BBIXOIUT H3
ouepe U CTAaHOBUTCS MOJ MOTpy3Ky. [IpomoInKUTEeNbHOCTE 3arpy3KH caMOCBalla CIydaiHa W pachpeiesicHa 1o
HOpPMAaJIbHOMY 3aKOHY CO CPEIHUM 3HaueHHeM 17 MUHYT u qucriepcueii 3 MUHYTBL. BpeMst TBUKEHUs caMOcBaiia OT
9KCKaBaToOpa J0 yroJbHOTO CKIIaJa pachpe/elieH0 paBHOMEPHO B MHTepBasie 15 - 25 munyT. Pasrpy3ka camocBana
Jquutcest 1 — 2 MUHYTBI, a BpeMs IBHDKSHHUsI CaMOCBajla OT YrOJILHOTO CKJIajia JIo SKckaBaropa - 9 -13 MHUHYT, Takke
pacmpezeneso pasHomepHo (puc. 1).
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DKCKaBaTop 1

I'pyxeHble caMmocBabl

Ckrnan yris

Puc.1 Yacmo yuacmka paspesa

[Mocrynatommmu B ceth Ilerpu Mapkepamu SIBISIIOTCS MopoxkHUe camocBauibl. [losummst P1 oroGpaxkaer
9KCKaBarop, a nosunust P4 — ckiax yrist (Puc. 2).

wﬁle Op Window Help

BB @R =MW ¥

Mosuuus

=
NMepexon

Nyra Jkckasatop

A

Teker { 5

P4

B P1 P2

Ceoitctsa nosuuum P1

PP T6
* Yucno mapkepos = Makc. emkoctb  Bpema sagepxku
F 0 > 1 > 17.48070674 cex
82! 3apanme pacpeaenerus -10] x| | G | | 2l I
PacnpeaeneHue - Monoxenue meTku Pasmep nosuuuu
Y IHDDMaﬂbHDS (Fayccal :J BHusy - " MuHu (+ Cpeanwit ( Bonbwoii
1 " (-a2 ) Monoxenue Texcra Tekcr
i & [BBepxg _v_j IBKcKaBa‘rop
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a= 17 MaTeMaTU4YecKoe OXuadaHue m
CroxacTuyeckue npoueccs!
2= |3 CpegHeKBaapaTuyHOe OTKNOHEHWE ],_
LI | OnpeaemuTb NOSHUMIO KaK BXOA MOAYARA
Al | | _’] 7 i Homep Bxoga = Onucanwe Bxoga
1 2| (]

(269, 148) | -=Ipad cetn=-

ﬁ” = e I

Puc.2 Mooenv yuacmra yeonvnozo paspesa 8 NETSTAR

CHavana MOPOXKHHE CaMOCBalbl OOpasyloT OdYepe/b Mepell SKCKaBaToOpoM Iyist 3arpy3ku (mosurms P6).
3arpys3ka camocBaia oToOpaxxaercs 3aJiepxkKoi Mapkepa B mo3unuu P1. I'pykeHbIil camMocBai ABHraeTcs Ha CKIaJ
yris (3amepikka Mapkepa B mo3unmu P2). 3amepikka Mapkepa B mo3unmu P3 o3HauaeT pasrpy3ky caMocBaia, a
Ham4re Mapkepa B P4 — HOCTaBKy COOTBETCTBYIOHIETO OOBEMa I, MPUBE3EHHOTO CaMOCBAIIOM HAa CKIIAJ.
IopoxHuit caMocBal BO3BPAIIACTCS K MECTY MOTPY3KH, YTO MOAEIHPYETCS 3aJepKKONW Mapkepa B mosumuu P5.
CnydvaiiHple BpeMeHHBIC HHTepBaibl 3amacm B mMutarope NETSTAR mnpu moMommu CBOWCTB IMO3UIMNA CETH,
BBIOMpAst 3aJaHHBIN 3aKOH PaCIIPEICIICHHsI C COOTBETCTBYIOIIMMHU TapaMETPaMH.

Iocne BBoma cetu Ilerpm B umumrtarop NETSTAR, 3ajganusi BpeMEeHHBIX MapaMeTpoOB, IMPOBEICHHUS
HKCIEPUMEHTA W MHTEPIPETALNH €TI0 PE3yIbTaTOB YCTAaHOBJIECHO, YTO:
- 3a 8 gacoByw pabodyro CMeHy Ha CKJajae yrisl ObUIO pasrpykeHo 23 caMocBaia rpy30mobeMHOCTHIO
40T, 9TO COOTBETCTBYET KOJMUYECTBY MapKepoB B mo3unuu P4; (puc. 3, a);
- O6mas no6srya cocrasuna 23*40=920 r.;
- Kos¢oumnmenT ncronp30BaHUs IKCKaBAaTOPa paBeH 1, a CpeHU pa3Mep odepenu mepes IKCKaBaTopoM
cocraBmi1 3 camocBaina (puc. 3, 6);
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mnarep [

L 1 T 1 wasm Meneg [T Mg ey [T5 ¥ [

3) §)

Puc. 3 Pe3ynomamul 3xcnepumenmos

Bce 31O CBHIeTenbCTBYeT O TOM, UYTO OKCKaBaTop mneperpyxkeH. CremoBarenbHO, HEOOXOIUMO JHOO
YBEJIMYHUBATH €TO MPOU3BOIUTEIHHOCTD, JINOO YMEHBIIATH KOJTHIECTBO CAMOCBAJIOB.

AHanu3upys, TaKUM 00pa3oM, Pe3yNbTaThl 3KCIEPUMEHTOB THma «YTO, €ciH...?», HCIOJIB3ys MOJCTb B
umutatope NETSTAR, ropHBI HHXKEHEp MOXET IepeOupaTh BapHAHTHl B3aWMOJCHCTBHS JKCKAaBATOPOB U
CaMOCBaJIOB Ha YTOJILHOM pa3pe3e M HaxoIuTh 3(pdexTrBHOE peieHHe. VIMHTAMOHHOE MOJICITUPOBAHUE TAaKKe
NO3BOJISICT AHANU3HPOBATH Pa0OTy YYAaCTKOB paspe3a NpH CIy4allHBIX OTKa3aX, 9KCKaBaTOPOB H CaMOCBAJIOB,
OLICHUTh pa3Mep OodYepeqd B MeCTaX pasrpy3Kd M Iepe]] IKCKaBaTOPOM, BBIOPATh YMCIO M THIBI CAMOCBAJIOB U
9KCKAaBaTOPOB.

Crincok myGnukanuii:

[1]. Sturgul, J.R. Simulation languages for mining engineers / J.R. Sturgul // Proc. of the First International Symp. on Mine
Simulation via the Internet, 2-13 Dec. 1996. / Eds. G. Panagiotou and J. Sturgul. — Netherland: A.A. Balkema. — 1997. — 67 p. —
CD-ROM Disc.

[2]. Kontox, B.JI. Umumamop NETSTAR / B.JI. Koniox, Muxaiinuwun A.FO., B.B. 3unoeves, A.H. Cmapooyboe / Ceudemenbcmeo
0 2ocydapcmeenHoll pecucmpayuu npozpammul 0ast IBM Ne2010617178 om 27.10.2010 e.

34



Hunopanmonusii koHBeHT «KY3BACC: ObBPASOBAHUE, HAYKA, THHOBAILIN

Boccranosiienue 3nanmnii ¢ u3HocoM OoJiee 40% MeT010M ropu30HTAIBHON TMAPOU30JIALMI
Kpaxoeckaa Bacununa Anopeesna, Kyzomuna Enena Eezenvesna
Poccuiickuii sxonomuueckuu ynusepcumem umenu 1. B.Ilnexanosa Kemeposckuii uncmumym

(punuan)

Macaee Braoucnae FOpvesuy, k.m.H.
Helena-3949@yandex.ru; vasilina.andreevna@yandex.ru

T'opon KemepoBo pacrosnioxkeH B 10xHOM yacTH 3anagHoit CuOupH U SBISIeTCS a AMUHUCTPATUBHBIM LIEHTPOM
KemepoBckoii obmacty. 'opos 3HaMEHHT YroJIbHOM M XMMUYECKOH MpoMbIIUIeHHOCThI0 B Ky30acce.

[lepBoe ynomuHanue o ropone aatupyercs B 1701 rony B reorpaduueckom atinace Cubupu. Ero co3narens
— reorpa¢d CemeH YctuHOBHY Pemu30B ykaszan Ha KapTe HeOoJbIIOe ToceleHue, koTopoe HasBan «lllermoso», B
Mecrte, T1e peka Tomp Brmagana B bespmmsaHyro peuky (HpiHe MckutnMky). B 1721 roxy nponsonuio 3HaMEHATOE U
MaMATHOE COOBITHE — pyCcCKHN pymo3Harer Muxaiiino BomkoB oOHapyKwmil MepBEIf yTonbHBIN 1act. IMeHHO Tak
o511 oTKpHIT Ky3nenkuit «I oprounii KameHb».

IIpommmo Gonee AByXcoT JeT mpexne, yeM B 1921 roxy Hauancs nogbeM go0brau yris. A B 1924 romy ropox
ObLT BBIJIENIEH B OTAENbHYI0 Ky3Helkyro ob1acTh, aIMUHUCTPATUBHBIM IleHTpoM ctan llernosck. 27 Mapra 1934
rozaa lllernoBck ObUT OUIIHATEHO TIEPEUMEHOBAH B Topoa Kemeporo.

W3HayanbHO TOPOA COCTOSUNT U3 JEPEBSHHBIX 3a0pOIICHHBIX CTapblX OapakoB ¢ TPSA3HBIMH YIHLIAMH U
3a0poueHHbIMH TycThIpsiMU. B 1947-1951 ropgax Obuta mpou3BeleHA COTNIACHO IUIAHY TI'eHepalibHas MaccoBas
3aCT'pOI>IIKa ropozja. Tak nmosBUINCH TICPBLIC YJIMIIbI, HA3BAHHBIC B YCCTh BbIAAIOIINUXCA }IGHTGHGI‘;I HayKH, UCKYCCTBaA,
BOCHAYAJIbHUKOB.

B nepuon ¢ 1947-1951 rox mosiBuics pailoH, KoTopblil HasbiBajics Couropoia. 2TO KMIOM KBapTal,
HaXOJAIIHICS Ha repecedeHnu yiun lapeuHa, Ukanosa, Tobonbckas (ceitgac PykaBumankoBa) 1 YepHAXOBCKOTO.
Jloma OBUTH MOCTPOEHBI C OPUTMHAIBHOW apXWUTEKTYypOH, B HEMOBTOPSAIOMIEMCS CTHiIE. VICTOpuS IJIacHT, 4TO Ha
ynune JlapBuHa B ISATHUAECSTHIE TOABI JOM HOMEP INECTh OBLI CIENHAIBFHO OTCTPOCH AJIS BBIIAIONIMXCS JEATeNCH
yromsHOU mpombInuieHHOCTH: Braguvupa Koxesnna n [lerpa KoBaueBnua. [lom Opin Ha3BaH «P030BEIM TOMOM
YTOJBHBIX TeHepanoB». OIHAKO CBHICTENN MHOATBEPXKAIOT, YTO OAWH M3 «YTOJbHBIX TI'€HEPAJIOB», a MMEHHO
Bnangumup KokeBUH BIIOCTIEICTBUH ITPOKHUBAT B COCEHEM JOME 10l HOMEPOM 4.

O6a noMa ObUTH HEOOJBIIMMH, JBYXATAXKHBIMH, THIMHYHBIMH JJis1 Bcex mocTpoek Corropoga. OmgHako
BO3BEJICHHBIA YYTh M0O3K€ MHOTOATAXKHBIA JIOM TMOJT HOMEPOM 2, BHITOJTHO OTIUYABIINNCS OONBIINM KOJIUYECTBOM
dTaXked, a UMEHHO 5, 71l TOTO BPEMEHH OBbLIT BO3MOKHOCTBIO JIJIS )KU3HH OOJIBIIIOT0 KOJTMYECTBA JIFOICH.

B nacrosimee Bpems Ha ynure lapBuHA MPOU3OLUIN 3HAUNUTENbHBIC H3MEHEHUSA: «P0O30BHIN 10M YTrOJIBHBIX
I'enepanoBy rmomres moJ CHOC JUIsl BO3BEACHHS MHOTO3TaKHOM 3acTpoiiku. JloM HoMep 4 ObUT pecTaBpUpOBaH, B HEM
OBUT TIPOW3BEJCH KamHMTANbHBIA pemoHT. Celyac TaM HaXOAWUTCS CyHEeOHBIH ydacTok MUpOBBIX cyxaeil
LentpansHoro paiiona.

JloM nox HOMEpoM JBa CBOEH MPUHAUIEKHOCTH OCTAJICS JKUIIBIM, HE TaK JaBHO B YaCTH J0Ma, BBIXOJSIIEN
Ha nepekpectok JlapBuHa-PyKkaBUIIHUKOBA, OTKPBUIN XKEHCKYIO0 KOHCYIbTaluio. Ilocne oTKphITHS, 3Ty 4acTh JOMa
HEO/IHOKPATHO PEMOHTHPOBAJIM, OJHAKO, 3alIsi BO JBOP 3TOro OOJBIIOr0 MHOTOINOJBE3AHOTO J0MAa, MOXKHO
YBUIETh TIYOOKHE TpPELIMHBI NOJA Kpbllleil M Ha (yHAaMEHTE IO0Cje YCaIKH, OCHIIAIOIIYIOCS OT OCHOBHOTO
MaTepHajia — KUpnuda — oTAenKy. YacTh 10Ma, BEIXOASIIYIO BO IBOP, HEOOXOAMMO MOJIHOCTHIO0 BOCCTAHABIUBATD, &
3aTeM IIPOBOJUTH KOCMETUYECKHUI1 PpEMOHT.

VYnuma Tobonbckas OpuTa IepenMeHoBaHa B ynuily PykaBumankoBa B 1967 rony B yecth PykaBUIIHHKOBa
Crenana lBaHOBHMYAa M CUMTAaeTCs OINHON W3 crapedmmx B ropoge. /loma MMEIOT OJMHAKOBYIO IIOCTPOHKY H
IUIAHUPOBKY, UMEIOT BBICOKUH IPOLEHT U3HOCA, OAHAKO €I1€ HE OTHOCATCA K KWIMILAM, MOAXOASIINM JJIs CHOCA.
IIporsokenHocTs ynuuer 1,22 kM. HekoTopble noma yke OINpejeneHbl Kak BETXUE, MPOBOJATCA KOHKYPCHI Ha
Jydlee NMpeyioKeHUs] HHBECTOpaM I 3aCTPOUKHU aHHBIX yYaCTKOB.

OHHaKO B HCIIPUT'OAHBIX IJISI CHOCA JOMax IO-IPEKHEMY KHMBET MHOI'O HIOﬂeﬁ, B OCHOBHOM T€X, KOMY
KBAapTUPLI B 3TUX JOMAX JOCTAJIMCH 11O OUCPEaU OT Hpe,Z[HpI/ISITPIfl, rae OHU TPYyAUINCh.

OcHOBHOH l'IpO6J'I€MOI>i SABJIACTCS KAIWJIJIAPHOC IIPOHUKHOBCHHUEC BJIAr'U.

OnHUM U3 cambIX pa3pyLIEHHBIX JOMOB SIBIISIETCA JAOM, HaxoJsuIuiics no aapecy: PykaBumnukosa 36. JJom
OTIACEH JUIS MTPOKUBAHUS U TPEOYET CEPhEe3HOTO BOCCTAHOBJICHUS B OJiKaiiiiee BpeMs M B KpaTdaiiiie CpoKH.

Takum 006pa3zom, BEIOPAHHBIE JKUJIBIE 3aHUS JIJIS BOCCTAHOBJICHHSI 00OCHOBAHBI HCTOPUIECKH M (PU3UIECKUM
cocrostaueM. Jloma o aapecam Jlapuna 2 u PykaBummHrKoBa 36 UMEIOT pa3irdHbIE COCTOSHUE M MPOIICHT U3HOCA,
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OJTHAKO TIPEJIOKCHHAS B pabOTe TEXHOJOTHs OyIeT WACHTUYHA, YTO MPOJECMOHCTPUPYET €€ YHHUBEPCAILHOCTH U
HEOOXOIUMOCTh MIPUMEHEHHs B Topoje Kemeporo.

Kak ormeuanocs paHee, OCHOBHON mpoOieMoil 3maHuil ¢ ¢uzndeckuM n3zHocoM 40% u Oonee, sBIsIETCS
KaIIWUBIPHOE MOAHATHE BJIAaTH B KUPIUYHBIX CTEHAX 34aHMs, YTO IPHBOJMT K paspylIeHHIO QyHIaMeHTa U CTEH.

Bopa, HacblleHHas COMAMH, NPOHHUKAET B MOPHI M KaMJULIPB! KIaJKA M KJIAJOYHOTO PACTBOpa CTEH.
IIpy sToM BOJa HE NPOCTO 3amONHAET MOPHl M KANWIIAPHl KIagKW, a BCIEICTBHE THIPOCTATHYECKOTO
JIaBJICHUS. BOJABI, CHJI TIOBEPXHOCTHOTO HATSDKEHHS M OCMOCA, OHAa BCAChIBAETCA KIAAKOM MOJ O4YEHb
OONBIIMM TpPaaWEHTOM [aBJICHUS, aHAJOTMYHO ACHCTBHIO BakyyMa. Boma Hecér ¢ co0oil pacTBOPHMEIE COJH C
noBepxHoct 3emin  (Hampumep, NaCl, wucmosnb3yemblii 3UMOM B  KadecTBE aHTHOONEAEHUTENs), U3
BMEILAIOIIET0 TPYyHTa, caMOM KIagKW U KJIAQZOYHOTO pPACTBOpa B KauecTBE IPOAYKTOB BBIIIEIAUYNBAHMUS.
Jocturasi THAPOXMMHUYECKOTO Oapbepa, BOJAa HUCHApsETCs, COJMM KPUCTALIM3YIOTCS € 00pa30BaHHEM BBICOJIOB.
[Ipn xpucramimzanuu conedl  pa3BHBAlOTCA OOJBINME JABJICHUS, 4YTO U MPUBOIUT K (QHU3NIECKOMY
pa3pyLICHUI0 KOHCTPYKLIMH.

Hpouecc (l)I/IJ'ILTpaIII/II/I BOJbI 4Y€pPE3 KIIAAKYy MNMPOUCXOAUT HEOPEPBIBHO, MNPHU I3TOM TEMIIbI YBCIWMYCHUA
oOlacTeif OTJIOKEHHS COJeH u pocTa KpUCTAJUIOB MNPOTCKAOT C HapaCTa}omef/'I HUHTCHCUBHOCTBIO, YTO
MNpUBOAUT K PE3KOMY IMAaJACHHUIO MNIPOYHOCTH KIAAKH M KIAAOYHOI'O0 PACTBOpPA, OTCJIOCHUIO INTYKATYPKU U
KpacCkKH. Bcé at1o OTPHULATCIBHO CKAa3bIBACTCA HA MNPOYHOCTHU KOHCprKL[I/Iﬁ HOMeH.[eHI/Iﬁ B IICJIOM.

Buronormueckue q)OpMBI 06naz(a}0T CIIOCOOHOCTBIO 06p8.30BBIBaTB TaKu€ XHUMHYCCKHEC COCAMHCHHUSA, KakK
CHUJIbHO KOHICHTPHUPOBAHHBIC  KHUCJOTBI, HICJI0YH, OPraHUYCCKHUC COCAUHCHHA, KOTOPLIC CIIOCOOHBI pPa3pyuinuThb
MOYTHU BCC CTPOUTCIBHBIC MaTCpPHUAJIbI.

BosneiictBue (usnueckux, OHOJIOTHYECKHX W XHMHYECKHX IIPOLIECCOB PE3KO YCKOPSET IPOLIECCHI
paspyleHusT KIaJkd U KJIAQZOYHOTO PAaCTBOpa, OTCIOCHUIO IITYKAaTYypKH, OTIEIOYHOIO MOKPHITHA U T.I.

Bopa, HachllleHHass TakUMH BPEOHBIMU JUIsS 3/0POBbsl JIIOAEH COJSIMH, KakK XJOPUABL, CYJb(arsl,
HATpAThl U T.[., UCTAPSIETCS, a COJM OTKJIAJIBIBAIOTCS HAa IMOBEPXHOCTH CTEH BHYTpHM MomelneHuil. Jlamee atu
COJM BMECTE CO CHOpaMd TpPHOKOB M IPOAYKTaMH WX BBIACICHUH, IUIECEHBIO U MHUKPOBOAOPOCISIMHU
T yHIUPYIOT B BO3MYX M CO3MAIOT AHTHCAHWTAPHBIE YCIOBHS, KOTOPbIE NPHUBOAAT K 3a00JIEBaHHIO
JBIXaTeIbHBIX MyTel (acTMa M TyOepKyné3) y JOJeH, )KUBYIIMX B 3THUX IOMEIICHHUSX.

Taxoke crout OTMETHUTH, YTO HCEAOIMYCTUMBIC HEPABHOMCEPHBIC OCAJAKH OCHOBaHUK (I)yHI[aMeHTa Hn3-3a
CHCTEMATHYECCKHUX 3aMadYMBaHHUI MOTYT IIPUBECTU K PA3PYIICHUIO 3/1aHHS.

IIpu 3TOM HEOOXOAMMO YYHTHIBATH, YTO BOJOHACHIIICHUE KIAIKHA CTCH OCYIICCTBIICTCS OYCHB OBICTPO (B
TEYCHHE HECKOJBKAX MHUHYT, KaKk ObI 32 CYET MPUHYIUTEIHPHOTO MHTCHCHBHOTO ‘“‘BCAachIBaHMS BOIBI). B To ke
BpeMS BBICHIXaHHE CTEH MJET OYeHb MEJJIEHHO (KakK MOKa3bIBaeT OMBIT — Mo lcM 3a 3-4 Mecsia mpu TemmepaTrype
+20°C npy yCI0BHMH TIPEKPAILEHHS TOIMHTKH BOJION H3BHE).

TakuM 00pa3oM, HACHITUBIIUCH BOJOW OAHMH pa3 B roj (Hampumep, BECHOW WM OCEHBIO) CTEHa, TOJIIMHA
KOTOPO# B CTApBhIX 3/IaHUSX JTOCTUTaeT 2 M, Oy/IeT BBICHIXaTh MHOTHE TOJIbI.

Takum 00pa3oMm, Ha TEPPUTOPUH COBPEMEHHBIX TOPOJIOB, B CIIy4asX, KOTJa THUIAPOJOTHYECKHUE YCIOBHS
OKOJIO 3JTaHUH OYEHb CIOKHBI U TOJIBKO YXYJIIAIOTCS B JAajbHEHIIEeM H3-3a MPOTEUEK B CUCTEMaX BOJIOCHAOXKEHUS,
KaHAIM3allMl W 00pa30BaHUS “TIOJIBECHBIX BOTHO-TIAPOBBIX TOPHU3OHTOB”, HEOOXOOUMO IIPEAYyCMAaTPpUBATH W
BBITTOJTHATH KOMIUTIEKC Pa0OT 110 TOPU30HTAIEHON THAPOHU3OIISIIIAN OOBEKTOB HEABIKUMOCTH.

PaCCMOTpI/IM YCTpOﬁCTBO FOpI/IBOHTaHLHOﬁ TUAPOU30JIIUHA.

T'opuzoHTanbHast THUAPOU3OJSALUUS CTEH OT KaNWUIAPHOIO TMOAHATHUS BJIATM  BBINOJIHAETCS MOCPEICTBOM
OPONHUTKH KJIAJKH CTCH CHCHUAIGHBIMH  THAPOGOOU3UPYIOIIMMH COCTaBAMH HAa OCHOBE  MIEJIOYHBIX
KpeMHUHOpPraHWnIecKuX coeauHeHnid. [ uapodoOusupyronme cocTaBpl Mocie MOJIUMEPHU3aIlii MOKPHIBAIOT CTEHKHU
KalmJiIApoB KIIAAKKW MOHOMOJICKYJIAPHBIM CJIOEM JKHUPHBIX KHCJIOT, KOTOPBIE HE CMA4YMBAIOTCA BO}IOﬁ. Takum
00pa3oM, KamMJUIPHBINA TIOJICOC BOABI IO KJIAaJIKEe MPEKPAMAETCs], HO KaMMUIAPhI OCTAIOTCSI CBOOOTHBIMU M KJIaJKa
CTEH MPOITyCKaeT BO3/YX, T.€. OHA “NBIIIHUT .

X1

Yacto ruapodoOu3UpyIONy0 3alUTy CTEH HAa3bIBAIOT “OTCEYHON THAPOM3OJAIMEH”, T.e. OHAa Kak Obl
OTCEKAaeT YacTh CTEHBI C BIAYKHOM KIIAIKOH OT KJIaJKH, KOTopas OyIeT B JaJlbHEHIIIeM CyXOH.

B kauectBe FI/I,HpO(l)O6H3I/IpyIOHI€FO pacTBOpa 4aCTO HMCHOJIB3YIOT COCTABbI Ha OCHOBC CHJIMKOHATOB W Ha
OCHOBEC CHJIMKOHOB.

IIpou3BoACTBO PabOT MO YCTPOHCTBY TOPH30HTAIBLHON THUAPOU3ONSIUKN OCYIIECTBISIETCS CIEAYIOIIUM
o0pazom.
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1. Bypenue mmypos. Inyps! it nHbEKIMN clienyeT OypuTh cBepiioM auamerpoM 12-30 MM ¢ HHTEpBaIOM
10-12 cm (cm. puc.7). Bypenne oTBepcTHii NPOU3BOIUTCS B 2 psijia B «IIaXMAaTHOM IMOPSIIKE» MO yTIIOM 30°-
40°; BepxHHMIA PsI pacTONaraeTcs NPHONTM3HTENBHO Ha BEicoTe 20 CM HaJ ypoBHeM Tona. Iiry6uHa Gyperus
paccunThIBaeTCSI TAKUM 00pa3oM, 4YTOOBI 3a00H CKBR)XKMHBI HAXOWICS Ha pPAcCTOSIHUM 5-7 cM [0
MIPOTHBOTIOIOXHON TOBEPXHOCTH CTEHHL [l Oonee KadyeCTBEHHOW THAPOW3OIUMHM CTEHBI TOJIIHHOMN
cBbime 50 cM OIDKHBI OypUTBCS ¢ IBYX CTOPOH. B ciydae HEBO3MOXKHOCTH OCYIIECTBUTH pabOTHI C ABYX
CTOPOH, TPOIHTHIBAIOIIAS THAPOU3OJSNNS BBINONHACTCS C OJHOM CTOPOHBI, HO YK€ C yMEHBIICHHEM
WHTEpBaJia MeXIy CKBaKUHAMH B psanax 10 7-10 cm. IToBepXHOCTH CTEHBI, HIMEIOMNIYIO BEIOOMHEI, ITyCTOTHI
W TPEIMHBl B IIBaX, PACHOJOKCHHBIX IMOJ HIKHUM DSJOM OTBEpCTHH, HeoOXoauMo o0paborarh
00Ma304HBIM BOJIOHETIPOHHUIIAEMBIM MaTE€pPHAIOM JUIS YCTpaHEHHs BbIXoJa rmapogdobuzaTropa B Iporecce
UHBELUPOBAHUS Ha IOBEPXHOCTb.

2. 3anuBka ruapododuzaropa. Ilpu «pydHOW» 3aimMBKE TUaMETp OTBEPCTUS AOJDKEH ObITh 28-30 MM
pacTBOp 11t ruapodoOu3aMy 3aJIMBaeTCs B IIITYPHI U3 3apaHee YCTaHOBJIEHHOM eMkocTH (puc.6). [Iponecc
MPOJOJDKAETCS IO TeX IOp, MOKa CTeHa MOJHOCTBHIO HE BIMTAET aMyibcHio [IpumepHbIil pacxon pacTBopa
cocrasisieT 10 TUTpoB Ha 1 IOTOHHBII METP CTEHBI.

3. o ucreuennu 10-15 nHEH, CKBaXMHBI 3aIIOJTHIIOTCS BOJAOHETIPOHUIIAEMBIM COCTABOM.

BerImonHeHNEe Takoro KOMILIEKCAa MEPONPHATHH, MO3BOJIMT PE3KO COKPATUTh WM ITOJHOCTBIO OCTAaHOBUTH
(uIbTpanMio BOJBI Y€pE3 CTCHBI, MPEKPATHTh ACHCTBUE (U3MUECKNX, OMOIOTHIECKUX U XUMHUYECKHX (PaKTOPOB MO
pa3pyIIeHHIO KIaJKH U CO34aTh HOPMAaJbHBIC YCIOBHS B NOMEIICHMAX 37aHU. B 3TOoM cimydae Boma He OynmeT
UCTIApSAThCA C BHYTPEHHEH IHOBEPXHOCTH CTEH, COJMM HE OyayT OTKIaAbIBaThesA B Kiagke W ANGGYHANPOBATH B
Bo3ayX. Kitajgka cTeH BRICOXHET U KOJIOHUH IJIECEHH, TPHOKOB M MUKPOBOAOPOCIEH 0OTOMPYT caMH 1o cebe, T.K. i
UX J)KU3HEJESTEIIbHOCTH HEOOXOJUMBI BIQXKHBIE YCIOBUSL.
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IlepcniekTUBBI PA3BUTHS BETPOIHEPIreTHUKH B I€HEHTPAJTU30BAHHBIX HACEJEHHBIX MMYHKTAX
Ky306acca
Kynukoe Anopeii Anexcanopoeuy

Kyzbacckuii 2cocyoapcmeennviil mexnuueckutl yuueepcumem um. T.D. 'opbauesa

Tlackapvs Hean Hukonaesuu
Kul240775@mail.ru

BerposHepreTnka crama OTBETOM Ha pacTyIIyI0 MOTPEOHOCTh MHUpa B D3JEKTPUYECTBE M HCTOYHHMKAX
BO30OHOBIISIEMOW M YHCTOW »Hepruu. Bce Oonblie rofeld CYMTAIOT DHEPrHI0 BeTpa JYYIIMM CIOCOOOM
TeHEPUPOBAHUS DJIEKTPUUYECTBA, YeM DJIEKTPOCTAHIIMH, KOTOpbIE PabdOTAalOT Ha aTOMHOM SHEPIUH, YHEPTHU BOJBI
WITH YTIIA.

BaxxHOCTB pa3BUTHS BETPOIHEPTETHKH B HAIIeH cTpaHe ompenensercs tem, 9to 70% teppurtopun Poccum,
rae mpoxuBaeT 10% HacelneHWs, HAXOOUTCA B 30HE JCHCHTPAIM30BAHHOTO JHEPTrOCHAOKEHHS, KOTOpas
MPaKTUIECKH COBIIAAAIOT C 30HOW MOTEHIUATBHBIX BETPOPECYPCOB .

PaccmaTpuBas Hemanoe kosmaecTBo noceneHnii Kysbacca, MOKHO clienaTh BBIBOJ O TOM, YTO HEKOTOPHIE 13
HUX HE MMCIOT CBSI3U C OOIICH CHCTEMOMW DIICKTPOCHAOKEHUS (ICICHTPATN30BAaHHbIC). DIEKTPOBLIPAO0OTKA B ITHX
HAaCEJICHHBIX IyHKTaX IPOMCXOAMUT IyTEM YCTAHOBKM JW3ENbHBIX 3ekTpocTaHuuil ([I3C), xoropsle, B CBOIO
ouepelib, BEIPA0ATHIBAIOT AJIEKTPHYECTBO HEOOXOAUMOE ISl 3JIeKTpOCcHa0XeHus moTpedures. s ucrnonb3oBaHus
JAD9C HeoO0X0aMMO HaNW4ue NU3ENIbHOM YCTAHOBKH, NMPUTOJHOE MECTO ISl ee JKcIulyaraluu M OecriepeOoiiHast
MIOCTaBKa ANU3€JIbHOTO TOIIIHBA.

B nanHoit paboTe paccMaTpHBaiach BO3MOXHOCTD 3aMeHbl J[DC Ha BeTpodaekTpuueckue yctaHoBkH (BDY)
B HACCJICHHBIX IyHKTaX CEBEPHOH, ICHTPAJLHOW M I0KHOW yacTm Kys0acca, rie YHCICHHOCTh HACEICHHS HE
npeBbimaer 40 denmoBek. BeTposHepreTnka - OTpacib 3HEPTETHKH, CHCIHATU3UPYIOMAsACS Ha MPeoOpa3oBaHHUH
KHHETHYCCKOW JHEPTrUy BO3AYNIHBIX Macc B aTMochepe B JIIEKTPUYCCKYIO, MEXaHHUYCCKYIO, TCIUIOBYIO HIIA B
MO0YI0 APYTyio (OpMY SHEPTHH, YIOOHYIO JUIsl HCITOIB30BAHMS B HApPOIHOM X03siicTBe. BeTep - onuH U3 Hambosee
M3MEHYUBBIX METEOPOJIOTHICCKUX 31eMeHTOB. CKOPOCTh BETPa M HANPaBJICHUE 3HAYUTEILHO U3MEHIIOTCS, SCITM Ha
€0 TPACKTOPHH BCTPEUAIOTCS KaKne-TH0O0 MPENATCTBHUS, 00YCIOBICHHBIC PelIbe()OM MECTHOCTH, PACTUTEILHOCTHIO,
HaJlMYMeM BOJHBIX OOBEKTOB M HWCKYCCTBEHHBIX coopyxeHHH. CKopocTh BeTpa Bcerna Oyzmer Ooublle Ha
BO3BBIIICHHOW TEPPUTOPHH, ¥ OEperoBoi JMHMUHU, a TAaKXKe B CTEISIX M B TaKHUX MECTax, IJie HEeT OJHM3 pacTylIux
JIEPEBHEB M PA3NUYHBIX CTpoeHuil. [IpoM3BOAUTH YCTAaHOBKHM BETpPOTeHEpaTopa >KENIaTeabHO Ha JOCTATOYHO
6OHI)IIIOM PACCTOSIHUM OT KHUJIBIX IMOCTPOCK.

Hcnons3oBanne BOY B 3aBUCHMOCTH OT CpeaHETo/10BOi ckopocTH (VC) MOXHO MPUONMKEHHO OLEHHUTH
CIIIYIOIHM 00pa3oM:
1) 1pu ckopoctu VC < 3 m/c — GecriepcrieKTHBHBIE YCIOBUS [UIs JTI00bIX BOY;
2) npwu ckopoctu 3 < VC < 3,5 M/c — MaNONepCIeKTUBHEIE;
3) mpwu 3,5 <Vc <4 m/c — nepcnektuHbIe st BOY manoit MoiHoCTH;
4) npu 4 <Vc < 5,5 M/c — epCreKTUBHBIE sl MATION U OOITBIION
MOIITHOCTH;
5) mpu Vc > 5,5 M/c — mepcniekTiBHBIC 175t Bcex BOY.[1]

Bertporenepatops! 001agar0T CICAYIOMIMMH TLTIOCAMH:

- OrtcyTcTBHE 3arpsi3HEHHSI OKPYXKAIOMIEH Cpenbl - MPOU3BOJACTBO DHEPTHHM W3 BETpa HE MPHUBOAUT K
BEIOpOCaM BpPEIHBIX BEUIECTB B aTMOC(Epy WM 00pa30BAHHIO OTXOOB.

- Hcnonp3oBaHue BO30OHOBIISIEMOI0, HEUCUCPIIAEMOTO MCTOYHHKA JHEPTHH, SKOHOMHUS Ha TOILTUBE, Ha
IpoIiecce ero J0OBIYU U TPAHCIOPTUPOBKH.

-  Tepputopus B HENOCPEICTBCHHOW ONHM30CTH MOXET OBITh IIOJIHOCTBIO HCIOJNB30BaHA IS
CEJIbCKOXO03SICTBEHHBIX IIEJIEH.

- CrabunbHble pacxoAbl HA EAWHHIYY IOJYYeHHOH DJHEpPruu, a TakkKe POCT OSKOHOMHYECKOH
KOHKypeHTOCHOCOGHOCTI/I 110 CpaBHeHI/I}O [} Tpa)II/ILH/IOHHBIMI/I NCTOYHHUKAMHU 3Hepn/m.

- MuHuManbpHBIE TIOTEPU TIPH Iepefade dHEPTHH — BETPSHAs AIIEKTPOCTAHINS MOXET OBITh IMOCTpOeHa
KakK HeHOCpe)ICTBeHHO y HOTpe6I/ITeJ'I${, TaK U B MECTax y}IaHeHHBIX, KOTOpBIe B cnyqae C TpaHHHHOHHOﬁ
SHEPTETHKON TPEOYIOT CIIEIMaIbHBIX TOIKITIOUCHUN K CETH.

- Ilpocroe oOciyxuBaHHe, OBICTpas YCTAaHOBKA, HH3KUE 3aTpaThl Ha TEXHUYECKOE OOCIYXHBAaHUE U
9KCILTyaTaluIo.

CKOpPOCTh BETpa — 3TO BAXHEHIIIHIA SIIEMEHT B IMIPOSKTHPOBAHUU U HCIIOJIH30BAHUU BETPOYCTAHOBKH. AHAITN3
MOJYYCHHBIX TAHHBIX MOKA3bIBACT, YTO MCIOJIH30BAHUE BETPOIHEPTCTHUCCKUX YCTAHOBOK, KaK OCHOBHOM MCTOYHHK
JJIEKTPOIUTAHUS B paiiOHax, IJI¢ BETpa HE MPEBBINAIOT 4 M/C HE A(PQPEKTHBHO, JIy4YIIe HCIOJIb30BATh, KaK
JTOTIOTHUTEILHBINA WITH pe3epBHBIN.[1]
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PaccmoTpeB TeopeTHueCKE BO3MOXHBIC 3HAUCHHSI MOIIIHOCTH B HAacelICHHBIX MyHKTaX Kys0acca, MBI MOXxeM
clieNnaTh BBIBOJ|, YTO CAMBIMU MEPCHEKTUBHBIMU HACENEHHBIMU MyHKTAMHU [IJIsl YyCTaHOBKM BJVY sBusoTCcs B
CeBEpHOH JacTH Hamel oOyactu B mocénke KpyTtoBka, Matickuii 1 TaHrou, B I0)KHOH 4acTh B mocénke bemopyc,
Bepx-Kunepku, Yuynen u B nieHTpanbHoil yactu B nocénke MBanoBo, YcTioxkanuno u I[lomonuno. B apyrux xe
HaceNIEHHBIX MyHKTaXx Kysbacca co cpemHEeMEeCSYHOH CKOpPOCThIO BeTpa 3-3.5 M/cC menecooOpa3HO HCIOJIh30BaTh
MUHUMYM | BeTpsSK Ha MaJble CKOPOCTH BeTpa ¢ HOMHHAJIbHOW MomHOCTRIO 0,5-1 kBT Ha 1 demoBeka st
obOecrieyeHHnsT HACENCHHSA  JOMIOJHHUTENFHBIM  FCTOYHHUKOM  DJIEKTPO’HEPTHH  COBMECTHO C  JIPYTHMHU
3JIEKTPOyCTaHOBKAMH.[2]

CyHleCTByeT MHOTI'0O KOHCprKHI/Iﬁ, MpeAHa3HAUYCHHBIX JId UCIIOJb30BaHUA SHEPTUNU BETpA. CeFOHHH B MUpE
MIUPOKO pacHpOCTPaHCHBI BETPOABUIATCIIN JABYX TUIIOB: KPbUILYAThIC U KapYCCIIbHBIC.

Ha ceromus Hambonbpliee pacmpocTpaHeHHe Hanmi BOY ¢ TOpU3OHTANIBLHOW OCBIO BpallcHHS, Ha
KOTOpO# 3akpemieHbl Jomactu (Tuma mpomeriepa). OHM  pa3BUBAIOT HAMOOJBINYI0 MOIIHOCTH.JlomacTHbIC
MEXaHHM3MBbl C TOPU3OHTANIBHON OCBIO BpallleHUs - KpbulbuaThie BOC - emie MX Ha3bIBAIOT BETPOABUTATEISIMU
TPaAULIMOHHON cXeMbl. MUHHUMAaNbHAas CKOPOCTh BETpa JJIA TOPHU3OHTAIHLHOOCEBBIX BETPOYCTAHOBOK paBHa 4 —
5 m/c mpu MomHOCTH, cocTaBistomei 6onee 200 kBT, u 2 — 3 M/c , eciiu MOIIHOCTE cocTaBisieT cBeimie 100 kBT.

BerpoycraHoBka Bpamaercss Ha MAKCHMAIBHOW CKOPOCTH, €CIIH JIOTIACTH PACIIONIOKEHBI TEPICHIUKYIISIPHO
HaIpaBJICHUIO MOTOKA BO3AyXa, (Takas KOHCTPYKIMS TIOKa3aHa Ha puc. 3). Jmsd 3TOro B KOHCTPYKIHA
MIPEIYCMOTPEHBI YCTPOHCTBA aBTOMATHIECKOTO TIOBOPOTA OCH BparieHus: Ha Maibix BOC - kpbuto-ctabmnmsarop, a
Ha MOIIHBIX CTAHIIUAX, KOTOPBIE pab0TalOT Ha CETh, - HNEKTPOHHAS CHCTEMa YIIpaBIeHUs prickaHueM. COeTUHSIOT ¢
3JIEKTPOTCHEPATOPOM HampsimMyto (0e3 MyIbTHIDINKATOpa) TONBKO HeOompmIue KpbUibuaThle BOC mocTosHHOTO
TOKa, a peAYKTOPOM OCHAIAIOT CTAaHIMHU OOJIbIIEH MOIIHOCTH.

Koa¢pduuuneHT ucnonap30BaHus SJHEPTHU BeTpa y KpblibyaThix BOC, BeTpoarperatbl KOTOPHIX OBIBAIOT IBYX-
WJIN TPEXJIOMACTHBIMH, BBIIIE, YEM Y APYTHX YCTAaHOBOK, He 3ps 90 % pBIHKA 3aHMMAIOT UIMEHHO OHHU.

PaCCMOTpI/IM HCCKOJIBKO CaMbIX pacopoCTpaHCHHBIX CXEM corjiacoBaHuAa HOTpe6I/ITeJ'IH C
BETPORJICKTPUYCCKUMU CUCTEMAMU:

1) ABToHOMHBIE cTaHIHH (pHC. 1)

ABTOHOMHBIE CTaHIMU MOTYT pa60TaTB B Ka4Y€CTBC OCHOBHOI'O MCTOYHHUKA JJICKTPOIHCPTHUU WM UCTOYHHUKA
6ecnepe60171H0r0 DJICKTPOIIUTAHU . I[OCTyHHBIC KOMMCPUCCKHUEC NPCATTOKCHUA YCTaHOBﬂeHHOﬁ MOIOHOCTBIO OT 1xBt
0 50xBT HOHOﬁﬂyT JUJIS OOJIBIIMHCTBA 3alIpOCOB Ha PE3€PBHOC UJIM aBTOHOMHOC 3J'IeKTp00Ha6)KCHI/I€. Ot CTaHIIUN
HC MNOAACPKUBAIOT IapauICJIbHYIO pa60Ty CCThIO. YCTpoﬁCTBa HOTp€6I/IT€JI$[ INUTAKOTCA HCKIIYUTECIBbHO OT
BGTpOSHCpFCTH‘IeCKOﬁ YCTaHOBKH.
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2) BerpoycTaHoBKa ¢ OJIOKOM aKKyMYJISITOPOB M PE3EPBHBIM AU3EJIbIeHepaTopoM (puc.2)

B TOM ciydae, eciid BeTep YTHX HIH ero CKOPOCTh HeOCTATOYHAs [T BBIXOJa BETPOTeHepaTopa Ha paboune
CKOPOCTH, & PE3ePBHBIC aKKYMYISITOPBI MPU ITOM Pa3psuKCHBI - IMPOMCXOJUT aBTOMAaTHICCKHN 3aIyCK PEe3epBHOTO
reHeparopa.
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Puc. 3 Bempoycmanoska c 010KOM GKKYMYAAMOPOG U PE3EPEHbIM OU3ETbEHEPAMOPOM

3) BerpoycTtaHOBKa ¢ IOAKIIOYCHHEM K ceTH (puc.3)

Berporeneparop ¢ HakoONJICHHEM 3JIEKTPOCHEPTHH B aKKyMYJSATOPax MoOxeT paboTaTe M MapajuiesIbHO C
ceThlo. [lapamiensHas paboTa OCYIIECTBISIETCS C MOMOINBI0 ycTpoiictBa ABP (aBTOMaTudeckuii BBOJ pe3epsa).
ABP 103BOJISIET TEPEKITIOYNTh MUTaHUE O0BEKTa MPU OTCYTCTBHM BETpPa W IMOJIHOM paspsle aKKyMyJsTOPOB Ha
ANIEKTPOCETh WM HAO0OpPOT, TEpeKIoYaeT HArpy3Ky Ha akKyMyJsTOpHbIe OaTapeW MNpuU MOTEPH MUTAHHS
JJIEKTPOCETH.

Takoe PCHICHUE HAXOAUT HIMPOKOEC MPUMEHECHUE HA o0BbeKTax KOTOPbIC TOABJIACTHBI YaCTBIM OTKIHOYCHUAM
CJICKTPOCCTH, UJIN €TO KAaY€CTBO HE Y/IOBJICTBOPSCT HOT‘pe6HTeHCI>'I. Cucrema Tak ke MOKET OBbITh YCTaHOBJICHA JJIA
yBEJINYCHUA YCTaHOBHGHHOﬁ MOMIIHOCTH U TSI SKOHOMHUHU JICKTPOCHCPTHUU.

Harpyaka

Betporenepatop

Cuetuuk

7T

WheepTtop

L

Kontponnep

OnekTpoceTs

AKKYMYNATOPbI

Puc. 4 Bempoycmanoska ¢ nhoOKkniouenuem K cemu

40



Hunopanmonusii koHBeHT «KY3BACC: ObBPASOBAHUE, HAYKA, THHOBAILIN

4) CereBsle craniyu (puc.4)

CereBble CTaHIMKM PabOTAIOT TOJBKO COBMECTHO C CEThl0. MHBEpTOp OTHaeT B CETh BCIO DHEPTHIO,
BBIpa0OTaHHYI BeTporeHeparopoM. Creruanuctel koMmanuu Atmosfera paspabortanu pemieHus IUisl CTaHITHMA
MoIHOCTEIO OT 1kBT 10 50xBT.

YcraHOBKa TaKOil CTAaHIMHU MO3BOJHUT CYHIECTBEHHO CHU3UTH MOTPEOJICHHE DIIEKTPO’HEpruu. Tak ke ecTb
BO3MOJKHOCTB TIOJTy4YEHUS 3€JICHOr0 Tapruda Ha TaKylo YCTaHOBKY.

BeTtporenepatop

OnekTpoceTb

CyeTumk

CeteBoit ©
VHBEpTOp G

B | =
X

KoHTponnep

od

Puc. 5 Cemesvie cmanyuu

Taxum 06pa3om, TPOAHATU3NPOBAB CXEMBI, MOXKHO CIIENIaTh BBIBOJ, YTO BETPOYCTAHOBKA C MOJKIIOYEHUEM K
CeTH, MIMEHHO Ta cXeMa, KOTOPYI0 MOYKHO HCIIOJIb30BaTh JJIs HAaceNEHHBIX MyHKTOB B Ky36acce. YcraHOBKa Takoi
cXeMbl o4eHb d(PPEKTUBHA U MEPCIEKTUBHA, OHA MO3BOJIUT HMCIIOJIb30BATh BETPEreHEepaTop, Kak JIOMOIHUTENbHBII
HCTOYHHUK JJIEKTPOIHEPTHH COBMECTHO C JJIEKTPOCEThI0. B TOM cilyyae, eciu BeTep YTHX HIH €ro CKOPOCTb
HEeIOCTaTOYHAs Ul BBIXOJAa BETPOTeHepaTopa Ha pabo4yhe CKOPOCTH, a PEe3epBHBIE AaKKYMYJSATOPHI NPH 3TOM
paspsokeHbl, ABP mo3BOiseT MepexmiouuTh MOTPeOMTENs Ha IHTAHHE OT JJIEKTPOCeTH. JTa CXeMa MOXKET
HCIIOJIB30BaThCSl U B PEBEPCHOHHOM PEKUME, T.€. HA000pOT - B TAKOM CJIyyae BETPOT€HEPaTOp HMCIOIB3YeTCs Kak
pe3epBHBIA HCTOYHUK muTaHus. [Ipu sTom ABP nepexmounT Bac Ha akKKyMyJIATOpHbBIE OaTapen BETpsika B cilydae
MOTEPH MUTAHUS OT JIEKTPOCETH.

Crmcok myOuKanuii:

[1] Cesacmwbsnos B.B., Cesacmosinosa JL.M., Mesenyes A.B., Bepwununa U.II., Kyscesckas U.B., Boakosa M.A., XKypaeiée
I'.I"., Knumosa I'.H., O6yxoe C.I"., JIyxymun b.B., [lepcnekmuevl 60300H06151eMO1 dHepeemuru Kemeposckou obnacmu, Hayuno-
npaxkmuyeckoe uzoanue. — Kemeposo: omneyamano: OO0 “AP®D”, yn. Yepusxosckoeo, 4. 2008. — 236¢.

[2] Topsunosa.C.B.,Canapos.C.B. Oyenxa meopemudecku 603MOJICHbIX 3HAYEHUL MOWHOCMEN 6 HACENEHHbIX NYHKMAX
Kysbacca.2014
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IIpumenenune nHppaxkpacHoil repmorpadum npu o0c/1eI0BAHUHU JJEHTOYHbIX KOHBeilepoB
Jlynezoe Makcum Baaoumuposuu
Ky3un Eezenuii I'ennadveeuu
Kyzbacckuii cocyoapcmeennsiii mexuuyeckuil ynusepcumem umenu T.D.1opbauesa (puruan

Ky3I'TY 6 2. IIpoxkonvescke)

B Hacrosiiee BpeMs Ha yroibHbIX Hpennpusitusix Kys0acca skcryaTupyercst 3HAUYMTENBHOE KOJIMYECTBO
JICHTOYHBIX KOHBelepoB. B  Ommkaiilee Bpems OXHAACTCS yBEIMYEHHE KaK KOJIMYECTBA, TaK U
MPOU3BOJIUTENBEHOCTH, @ TaKKe PacCTOSHUS TPAaHCIIOPTHPOBAaHMS TOPHOM MaccChl JICHTOYHBIMHM KOHBEiepamu,
Onarogapst OCHOBHBIM JIOCTOMHCTBAaM: BO3MOKHOCTh TPAaHCIIOPTHPOBaHMsI Oe3 Meperpy3ku Ha paccTosiHue Ooiee
2000 wm; 3HayMTENbHAs MPOM3BOAUTENBHOCTH 10 5000 T/4; JErKOCTh aBTOMAaTHU3alMd W OOBEAWHEHUS B
MPOM3BOJICTBEHHBIE TPAaHCIIOPTHBIE KOMIUIEKCHI; 0e30macHOCTh dKciuryaTtanuu. Ot Oe3omacHOM M Oe3aBapuiiHOMN
paboTHI ICHTOYHBIX KOHBEHEPOB B OOJIBIIION Mepe 3aBICHT paboTa BCETO MPEAPHUSITHS.

Takum 00pa3oM, OIEHKa TEXHHYECKOTO COCTOSIHHS JIEMEHTOB W Yy3JIOB JICHTOYHOTO KOHBeHepa ocTaeTcs
BEChbMa aKTyaJIbHOM 3aadeil.

JBmKeHHUe MOObIX MEXaHMYECKHUX 3JIEMEHTOB, TaK WM MHAYe, CBI3aHHO C TPEHHEM, U COOTBETCTBEHHO C
HarpeBOM [BIDKYIIMXCS 3JIeMEHTOB. HewcnpaBHbIe, H3HOMIECHHBIC JETAM Ha ONPECICHHOM 3Talle He MOTYT OBITh
BBISIBJICHBI BH3YaJbHBIM OCMOTPOM, HO B Tpoliecce pabOThl OHM OYAyT HAarpeBaThCsl 3HAYUTEIHHO CHIIBHEE, YeM
ucnpasusie. COOTBETCTBEHHO, MH(ppakpacHas Tepmorpadusi (TCMIOBU3HOHHAS JTHATHOCTHKA) MO3BOJISIET BBISIBUTH
HEHCIIPaBHbIC 3JIEMEHTHI U 3aMEHHTh HUX JO IOJHOM MOJOMKH, KOTOpas MOXXET MOBJIEYh 33 COOOW JUIMTENbHBIN
MPOCTOM, NOBPEXKJICHUE NPYrHX YacTel 000pyI0BaHMs U HecuacTHbIe cirydau [1].

TemnoBoil KOHTPOJIL MOXET IOMOYb OIEPaTUBHO, 0€3 OCTaHOBKM 00OpyZoBaHMS U 0€30HacHO JUIs
oreparopa-tepMorpaducrta BBLSIBUTh MeCTa JIOKaJbHOTO IMEperpeBa 3JIEMEHTOB JICHTOYHBIX KOHBe#epoB [2].
[IprunHO# meperpeBa SBIAIOTCA: 3aKJIMHUBAHUE POJHMKA BCIEACTBHE IOJIOMKHU ITOAMIMITHAKOB POJIMKA, MOMAaHue
MOPOJBI B 33a30p MEXIY ITOBEPXHOCTBIO PONMKAa W KOHCTPYKTHBHBIM 3JIEMEHTOM KOHBEHepa, TpEHHE JICHTHI O
KOHCTPYKIHIO KOHBelepa (cM. puc 1, 2).

91.4 °C SFLIR] 26.4 °C SFLIR
£=0.86

a) 0)

puc. 1. Tepmozpammel poruKos: a) npu omcymcmeuu CmMaski, 0) 3aKIuHUEUESO
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puc. 2. Tepmoepamma mpenus 1eHmsl 0 KpOHUWMEH pOIUKOONOPbI

Amnanus IMPOCTOCB, BBI3BBAHHBIX OTKAa30M PCAYKTOpa JICHTOYHOI'O KOHBeﬁepa, IIOKa3bIBACT, YTO HX JOJIA
konebnercs ot 7,4% mo 18,2% wu cocraBiser B cpexHeM 12% [4]. Takum o6pasom, 3amadaMu THATHOCTHKH
ABJAIOTCA pacClo3HABAHHUC COCTOSHUA OKCIIYyaTUPYEMOI'0 arperara W BbIABJICHUEC TIPUYWH, BBIZBIBAIOIINUX
HCUCIIPABHOCTHU, KOTOPBLIC CICAYCT YCTPAHUTD. Hocurenem I/IH(bOpMaHI/II/I O TCXHHUYCCKOM COCTOSAHHH 3JICMCHTOB
pabodero 06opy0BaHuUs B TEIFIOBOM METO/E KOHTPOJIS SBISIOTCS YPOBHH TEMIEPATyphl Pa3INYHBIX DJIEMEHTOB.

JocTonHcTBa MeTOA:

- omepaTop-TepMorpadHcT HaXOUTCS Ha 0€30MIaCHOM PACCTOSHUH OT 00BEKTA KOHTPOJIS;

- He TpeOyeTcst OcTaHOBKa KOHBeHepa;

- IO03BOJISICT HOJTy4YaTh M300paKeHUsI TMHAMIUECKHUX TETIOBBIX IIPOLIECCOB B pealbHOM BPEMEHHU.

B xoje nmpoBegeHHBIX 00ceI0BaHni Ha TOPHBIX MpeanpusaTusix Kys0acca BEISBIICHBI CIIEAYIONIHE 001acTH

MPUMEHEHHUS TETUIOBU3MOHHOTO KOHTPOJIS IEHTOYHBIX KOHBEHEPOB:

-  DBrlsBneHue HenCIpaBHBIX POJIMKOB BJOJb CTaBa KOHBeWepa;

- OmpenerneHre MECT TPEHUS JICHTHI O CTaB KOHBEWepa — B LIEJSIX UCKITIOUSHMSI BOTOPaHUS;

- OmpeneneHre MeCT JIOKAJIBHOTO MIEPETPEBA IIEKTPOOOOPYAOBaAHUS;

- OmpeneneHue COCTOSHUS peIyKTOPOB (M3HOC MOIIUITHAKOB HA HAYaJIbHOU CTa/IUN);

- OmpeneneHne COCTOSHUS IPUBOTHBIX, 0OBOTHBIX, HATSHKHBIX U OTKIIOHSIOIINX O6apabaHoB;

- KoHTpoms nepenBmKeHNUS JIIOJIEH Ha TPY30III0ICKIX KOHBEHepax.

HaunGosee palyOHANBHBIM SBJISCTCS BBIBICHHE MECT TPCHHUS JICHTHI O KOHCTPYKLIMH KOHBedepa H
BBISIBIICHUE TIPEIOIINXCS PONUKOB. BBUTM BBISABICHBI POJIMKH, HE H3JAMOILIME aKyCTHYECKOrO IIyMa M HPH STOM
Harpetsie 6omee 100°C.

HpI/I OLICHKE TCXHUYCCKOTO COCTOAHHUA POJIMKA YYUTHIBAJIOCH, YTO S9HEPreTUUCCKUEC NOTECPHU B MOAUIUITHUKAX
CKJIaAbIBAIOTCA B OCHOBHOM U3 IMOTCPb HA TPCHUC, BOSHUKAIOMINX BCJICACTBUC IIPOCKATIB3bIBAHUA B MECTAX KOHTAKTa
TCJI KaduC€HHA C KOJbIaMHU H CEIapaTopom, HeCOBepHJeHHOﬁ YHOpYroctu marepuaia TEJI Ka4Y€HUA W KOJICH H
MEXAaHUYECKUX TIOTEPHL B CMAa304YHOM MaTepualec. Hepexo;m B TCIJIOTY, 3TH MNOTEPHU BBIZBIBAIOT ITOBBINICHUE
TEMIIEPATYPhl TMOAUIMITHUKOBBIX Y3JIOB. OHU HE SABISIOTCSA TIOCTOSHHBIMHM BO BPEMEHU H OIPCACIIAIOTCA
KOHCprK[II/Ieﬁ TOAIIWITHUKA, PEXXUMAMU €TI0 pa6OTBI " CMAa3KH.

AHaum3 TepMOTpaMM M pacueT MOTeph Ha TPEHHE B MOANINITHUKOBOM Y3JI€ TIOKa3bIBAET, YTO IIEIECO00pa3HO
3aMEHATHh PONMKHU NPH TeMIIEpaType HarpeBa pojifKa MpeBhImaromeil Ha 6-8 rpagycoB TEeMIIEpaTypy OKpY KaromeH
cpenbl. Tem cambiM Oynger o0ecredeHO 3HEprocOepekeHHe IpU TPAHCIIOPTHPOBAHMM KaMEHHOTO  YIJId
KOHBelepaMu.

Cornacao P/115-04-2006 HarpeB Hapy>KHBIX IOBEPXHOCTEW JIEMEHTOB JICHTOYHOI'O KOHBeHepa He JIOJDKeH
npesbimate 150°C [3]. TloBblmieHne TemmepaTypbl MOXKET MPHUBECTH K BO3TOPAHUIO YTOJIBHOM MBLIM, JEHTHI
KOHBeliepa U IMETh caMble CEPbE3HbIE OCIEACTBHUSI.
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TCHHOBI/I?)Op SABJIACTCA CPCACTBOM H3MEPCHUA, OJHAKO IJId TOYHOTO OHNPECACJICHUSA TEMIICPATYPbL OGLGKT&,
HeO6XOZ[I/IMO MpaBUJIbHO ONPEACIATL U 3aJaBaTh KOS(i)(l)I/IHI/IeHT N3JIYYCHUS OT MOBEPXHOCTU 00BeKTa.

Haunbonee wHTEpEeCHBIM METOAOM NPHMEHEHHUS TepMOorpadHy SBISIETCS MPEIYNpPEkICHUE aBapHHHBIX
nonomok. IIpoBoas cucTemMaTndecKkuii MOHUTOPHHT 00OpPYIOBaHMS, BO3MOXHO BBIBICHHE AC(EKTOB Ha paHHEH
CTaM1 M TEM CAMBIM 3aMEHITh HEHCIIPABHBIC 3JIEMEHTHI KOHBEiiepa 3a0JaroBpeMEHHO HE J0XKUAAsCh aBapUHHOMN
CHUTYaIHH.

Crcok my0muKanmii:

[1] P-13-04-2006 «Memooduueckue pexomendayuu o npsaoKe npoeedeHus Meniogo20 KOHMPOIs MEXHUYECKUX YCMPOUCme u
COOPYIHCEHUI, NPUMEHAEMBIX U IKCNILYAMUPYEMbIX HA ONACHBIX NPOU3EO0OCIBEHHbIX 00bEKMAX).

[2]. Opeanusayus mennosozo xonmpons poaukos ieHmouno2o Koneeiiepa 6 yeusix snepeocoepedxcenus. Kysun E.I., Bouepos
M.O. Mamepuanvt IV Meoicoyrapooroii nayuno-npakmuueckoui kougpepenyuu « CogpemenHble meHOeHyulu U UHHOBAYUU 8 HAYKE
u npousgoocmeey 8-10 anpens 2015 e, ¢ 40-41.

[31 PO 15-04-2006 «Memoduueckue ykazamus no npoO8eOCHUI0 IKCNEPMU3bL NPOMBIUACHHOU OE30NACHOCIU JIeHMOYHbIX
KOHBEUEPHbIX YCIMAHOBOK Y.

[4] Juaenocmuxa mexuuveckoeo cocmosnusi pedykmopog waxmuulx JAeHmouHwvix Koneeiepos Kysun E.I., I'epuxe b.JL
@yHnoamenmanvHvle u NPUKIAOHLLE NPOOTeMbl 8 20pHOM Oelte. Meacoypeuenck, 25 pespans 2016 2, ¢ 213-218.
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AHaJIM3 NPOM3BOJACTBEHHOI0 TPABMATHU3MA HA YrOJbHBIX NpeanpusatTusax P@
Hackapy /lapva Anexcanopoena
Ckpeonesa Eezenua Bnaoumupoena
Kyzbacckuii cocyoapcmeennwiii mexuuyeckutl ynusepcumem um. T.D. I'opbauesa
IHackaps Hean Hukonaesuu, cm. npenooagamens
paskardarya@mail.ru

OmHOM W3 aKTyambHBIX MPOOJIEM COBPEMEHHOTO OOIIeCTBa SBISETCS HCCIEAOBAaHHS BOIPOCA
IPOU3BOJCTBEHHOTO TPaBMaTH3Ma, YPOBEHb KOTOPOTO JOBOJBHO BBICOK ITPU MMEIOIIEHCS TeHACHIINH CHIDKCHUS.
Oc000 cepbe3HBIM UCCIIEIOBAHMAM HOABEPraeTCs OQHA U3 THINPYIOIINX B TaHHOW TEMaTHKE OTpaciied — yrojabHas
HPOMBIIUICHHOCTb.

B mnocnennee Bpems B ropHomoObIBaromieidi orpaciu Poccuiickoii ®enepanuu ypoBEHb TpaBMaTHU3Ma
HE3HAYUTEIPHO CHMKaeTcs. OOBSICHIETCS ATO 3aKPBITHEM HEPEHTAOCNBHBIX U OMACHBIX IIAXT, KOHIECHTpaIMen
TOPHBIX PabOT U TEXHUKO-TCXHOJOTHYECKUM IEPEBOOPYKEHHEM, a TaKKE CHIDKCHHEM OOBEMOB IPOM3BOJICTBA W
YUCJIEHHOCTH TepCOoHaa. ITo pmannbiM Poccrata pacnpeieneHHe HECUACTHBIX CIIy4aeB 10 OTPacisiM
9KOHOMHUECKOH JieaTebHOCTH B 2014 Toay MMeeT CleTyonIii BUI;

IIpon3BoacTBeHHBINH TPABMATH3M HA NMPEANPHUATUSX 110 BUAAM
IKOHOMMYECKOI AesiTeJiIbHOCTH B 2014 roay (1o 1aHHBIM

Poccrara)
B OOpabaTsiBaromice MPOU3BOICTBO
%
. 5’|5 0 TpPaHCTOPT U CBA3b
4,00 3,9% 37,5%
004 ¥ 3/1paBOOXpaHEHHUE

0 .
5,5% _ B CenbCKoe X035HCTBO

| |
6,7% CrpourenbcTBo

JloObIua moJIe3HbIX HCKOTTaeMbIX

10,2%
IIpou3BoACTBO U pacmpeneneHue

JIEKTPOIHEPIHH,Ia3a, BOABI
Omnepanuu ¢ UMyIIECTBOM

9
10,3% ~-135% Ipoune

Puc. 1 Pacnpedenenue npouzso0cmeeHH020 mpasmamusma no 8u0am IKOHOMuYeckou oeamenvHocmu 6 P® 3a 2014
200

AHanu3 COCTOSIHUSI TIPOM3BOJICTBEHHOTO TpaBMaTu3Ma B pa3pe3e OCHOBHBIX BHIOB DKOHOMHYECKOMH
JIeITeNIbHOCTH, TPOBEJICHHBIH Ha OCHOBE JaHHBIX Poccrara, mokasaj, 4TO B YHCIO BHJOB DKOHOMHYECKOM
JIESITEIBHOCTH ¢ HAUOOJIBIIIeH YHCICHHOCTRIO TPABMHUPOBAHHBIX BXOIAT: 00padarhiBaromue npoussozctsa (37,6%),
TpaucmopT u cBs3b (13,5%), 3mpaBooxpanenume (10,3%), cembckoe xossiictBo (10,2%), moGbua MOJIE3HBIX
nckomnaemsIx (5,5%).

AHanu3upysl CTATUCTHYECKUE NAHHBIC 0 TPaBMATH3MY MOXKHO OTMETHUTh, YTO HAMOOJBIIEE KOJIHIESCTBO
HECUACTHBIX CITy9aeB MPUXOIMUTCS Ha 00pa0aThIBAIONINE MTPOU3BOJICTBA, TPAHCIIOPT M CBA3b, 4 TAKKE COIHAIBHYIO
chepy u chepy ycIyr. DT TOKA3aTeN! JIETKO O0BSICHUTh TEM, YTO OO0IIee KOJHMYECTBO pabdOvHX, 3aHATHIX B ITHX
cepax, ABISIETCS MAKCHMAIBHBIM. Ha JTOJTF0 ropHOI00BIBAIOIIEH OTpacid IpuXoauTcs 5,4 % HecYaCTHBIX CIyYaesB,
TIPH 3TOM JIOJIS 3aHATHIX B 3TOH cdepe cocraBiser 6onee 2 %, 9YTO CBUACTEILCTBYET 00 ONMPEACTICHHOM OTPACcIeBOM
HeOnaromomydyun cdepsl JOOBIYM IIOJI3HBIX HCKOMAEMBIX, ONpPEACTIIeMOM HH3KAM YPOBHEM KYJIBTYPHI
0€30MacHOCTH 3aHATHIX B 3TOH cepe, OONBIIUM KOJHMYECTBOM IMOTEHIIMATBHO OMACHBIX TEXHUYECKUX DIIEMEHTOB
JIEATETBHOCTH U JIOTIOJTHUTENHHBIM HATHYUEM T€0JIOTHIECKUX OMACHBIX SIBICHUH.

AHamm3 nmaHHBIX 1O TpaBMmatu3My B Poccmm 3a 2014 rox (puc. 1), a Takke IWHAMHKH CIy4aeB CO
CMEPTENBHBIX HCXO0/I0M (PHC.2) MOKA3bIBAET, YTO B TOOBIBAIONIEH OTPACH P HEOOIIBIION JoJie
MIPOM3BOJCTBEHHOT'O TPaBMaTH3Ma B 1eJIoM — 5,5%, 10T CMEPTEIbHBIX CITydaeB COCTaBIsET yxe 8%.
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CMepTesibHbBIE CJIYYad HA NPEANPUSATHAX 10 BUAAM
IKOHOMUYECKOM AeATeabHOCTH B 2014 roay (1o 1aHHbIM

Poccrara)
B CTpOUTETHCTBO
11%

\

24% O06pabaTsIBaroIee IPOU3BOICTBO

5% __ B TpaHCHOPT U CBA3b

0 .
6% B CebCKOE X03SHCTBO

6 B JToObIva TOJIE3HBIX HCKOTIAEMBIX
%
Toprosis
8% E [Tpou3BOICTBO U paclpeelieHHe
\ 17%

3JIEKTPOIHEPTHH,ra3a, BOABI
Onepauuu ¢ UMYIIECTBOM

IIpoune

12%

Puc. 2 Pacnpedenenue cmepmenshulx ciyuaes no 6uoam IKOHoMuyeckou desmensrocmu ¢ P® 3a 2014 200

locynapcTBeHHBIH KOHTPOJIL B 00JAacCTH IPOMBIIUICHHOW O€30IaCHOCTH Ha NPENNPUSTUSX YroJbHOW
npomsbituieHHocTd B 2015 1. ocymectisics Ha 101 maxte, 258 paspesax, 109 o0bekTax oboramnienus yris. Oormas
nobbrda yras 3a 2015 1. mo cpaBHenuio ¢ 2014 r. yBennumnack Ha 3,8 % u cocraBmna 373,4 MiH. T, B T.4.:
MOJ3eMHBIM crtocoboM — 103, 7 MJIH. T; OTKPBITEIM criocoboM — 269, 7 muH. T. CpeHeCnUCOYHAas YHCICHHOCTh
paborarommx B YTrOJbHON oTpacimu coctaBisier 217,273 Teic. dWen. JlmHaMuKa CMepTEIBHOTO TpaBMaTH3Ma
NpUBEJICHA Ha puC. 3.

JlnHAMHMKa cMepTeJbHOr0 TPaBMaTH3MAa
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Puc. 3 JJunamuxa cmepmenvrozo mpasmamusma 0o 2015e. no dannvim Poccmama

BennunHa ymenpHOro TMoOKaszaTens CMEPTENbHOTO TpaBMAaTHU3Ma, OIPEAeNsieMOro Kak KOJWYECTBO
CMEPTENHHO TPaBMHUPOBAHHBIX MIAXTEPOB Ha | MIH. T AOOBITOTO yriis 3a ron, B cpaBHermu ¢ 2014 r. B 2015 1.
cammiacek ¢ 0,07 go 0,053 gex./MiIH. T, YTO CONOCTABUMO C JIYYIINMH OKA3aTeIIMA MHPOBOH mpakTHku. B 2013 1.
3TOT Mokasaresb cocTaBysit 0,17 yen./miH. T, a 10 jet Hazag — 0,52 yen./MiH. T.

3a nocnenuue 10 et 25 % aBapuii ObLTH CBS3aHBI CO BCIBIIIKAaMHM, B3pBIBAMH METaHa, YroJILHOHM IblIH. B
9THX aBapusix noru6iao 84 % ot obmero ymcna nmoruOmmMx Bo Bcex aBapwsx 3a 10 ser. Tperb »Tux aBapuid
MPOUCXOJUT MO NPUYHHE T0XKAPOB.

B peruonansHOM pa3pe3e aHaJIM3 CTATHCTHYECKMX MJAaHHBIX 110 TPaBMaTU3My M NpodeccHOHATbHOM
3a00JICeBAEMOCTH TIOKa3aJl, 4YTO 110 OOIIEMy 4YHCIY CTPaxOBBIX HECYACTHBIX CIIy4acB JIMAEPOM SIBISAETCS
Kemeposckas obxacts. Yucno asapmii 3a 2015 rox — 7 (mo Poccun Bcero 8), a cMepTenbHBIX cioydaeB — 14 (1o
Poccuu Bcero 20).

46



Hunopanmonusii koHBeHT «KY3BACC: ObBPASOBAHUE, HAYKA, THHOBAILIN

VYronpHas Imaxra — 3TO CIOXHBIM MEXaHHM3M C ONACHBIMM YCIOBHSIMU TpyZHa, TA€  T€OJOTHYECKUE
M3MEHEHHs, HECOIJIaCOBaHHBbIC JEHCTBUS WM HapyuieHus TpeOoBanuii IlpaBui Oe30MacHOCTH Jake OIHUM
COTPYJHHKOM MOTYT CTaTh IPUINHOHN CEPbE3HOH aBapuH ¢ MPUIMHECHUEM BPEa MHOTUM JFOSIM.

HawnGonpniee yncno aBapuidi Ha ONMAcHBIX MIPOU3BOJCTBEHHBIX OOBEKTaX MPOUCXOIUT IO OPraHU3aIUOHHBIM
npH4YrHaM. B cTpykType opraHM3alMOHHBIX NPUYUH aBapuil MpeodiafaloT MPUYMHEL, CBSI3aHHBIC ¢ HAPYIICHUIMU
TEXHOJIOTUH IPOU3BOACTBA PabOT, C YEIOBEUYECKHM (AKTOPOM — HAPYIICHHWE MPOM3BOJCTBCHHOH IHCIMIUIMHBL,
HEOCTOPOXXHBIE  (HECAaHKIIMOHHPOBAHHBIC) JCUCTBUS  HCHONHHUTENEH pabor W ¢ Hed(peKTHBHOCTHIO
NPOU3BOJACTBEHHOTO KOHTPOJI 3a COONIOACHHEM TpeOOBaHMII NPOMBIIIIEHHOW Oe3omacHOCTH. B crpykType
TEXHUYECKUX IPUYMH aBapuidl M HECYACTHBIX CIy4aeB CO CMEPTEJIbHBIM HCXOJOM IPeo0IafaloT CHUTYallHH,
CBSI3aHHBIC C HEHCIPABHOCTHIO TEXHHYECKUX YCTPOWCTB M 00OPYNOBaHUsL, C KOHCTPYKTHBHBIM HECOBEPLICHCTBOM
TEXHHUYECKUX YCTPOUCTB U C HECOOTBETCTBHEM IIPOSKTHBIX PELICHUH YCIOBHSM ITPOM3BOACTBA PA0OT.

Jns mpenoTBpallleHHss BO3HMKHOBEHMH HECYACTHBIX CIy4aeB 0CO0Oe BHHUMAHHUE JOJDKHO YAEISTHCS
MPOMBILIJICHHON 0€3011acHOCTH BeAeHus paboT. Paboune u cinyxamune 00s3aHbI cOOII0NaTh HHCTPYKIIUH [0 OXpaHe
Tpyna, Oe30macHOW OSKCIUIyaTalMd OOOpYNOBaHHsS M IIOBEICHUS B TOPHBIX BBIPaOOTKax. [OpHBIE MallHMHBI,
MEXaHN3MBI, 3JIEKTPOOOOPYIOBAHHNE, CPEACTBA 3alUTHl W MaTEpUaNbl JOJDKHBI IPOXOAWTH COOTBETCTBYIOIINE
MPOBEPKH M JOIYCKAIOTCS K HKCIUTYaTaI[H TP yCIOBHH COOTBETCTBHS TPEOOBAaHHAM, HOPMATHBHBIX IOKYMEHTOB.

Hapymienust TpeOoBaHuii 0€30MaCHOCTH MPOU3BOJCTBA PAOOTHHKAMH TOPHOJOOBIBAIOIINX HPEANPHUITHH,
CBHJCTENBCTBYET O HEJOCTATOYHOW KBaTH(DUKAIMK KaK WHXCHEPHO-TEXHUYECKUX pabOTHUKOB (B 4acTu
YIPaBIACHUSI M OpPraHU3alMd TPOU3BOJCTBEHHBIX TMPOIECCOB), TaK M PabdOYnX, KBANIU(PHUKALUS KOTOPBIX HE
M03BOJISIET BBIMOJHATH COOCTBEHHBIE (BYHKIMU C JTOCTATOYHOM CTEMEHbI0 OTBETCTBEHHOCTH. TO €CTh peyb HIAET O
HEIOCTaTOYHON KOMIICTCHTHOCTH IEPCOHaJa B IMPOLECCE OCYIIECTBICHHS MPOU3BOJCTBECHHON NEATCIBHOCTH U
oOecrieueHust 0€30MaCHOCTH.
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B03M0KHOCTH HMUTAIIMOHHOTO MO/IEJIMPOBAHUS MPHU UCCJIETOBAHUMN
ABTOMATHU3UPOBAHHBIX IPOM3BOJACTBEHHbBIX CHCTEM
1Pa:edoﬁy()blco Aumon Bnaoumuposuu
1'ZCmapodyﬁotg Anexceii Hukonaesuu
1Ky36acc:<uﬁ 2ocyoapcmeennwlll mexnuyeckuti ynugepcumem um. 1.D. I'opbauesa
ZcDedepanbezﬁ uccnedosamenvckuil yewmp yens u yenexumuu CO PAH
r.o.n.n.i.e@mail.ru

VIMuTannoHHOE MOJICIUPOBAHUE HCHONB3YETCSl NPH ONTHMH3aIMM W pa3pabOTKe INPOU3BOACTBEHHBIX
cucteM. Ho mmeHHO B chepe MpOMBIIUIEHHOTO MPOU3BOACTBA MOAEINPOBAHUE IPHMEHsETCS Ooree oOMmupHO, YeM
B JIF000# APYyroi. DTO 0OBACHIACTCS MHOTHMH NPHYUHAMU.

- YcuneHue KOHKYPEHIUH BO MHOTHX OTPACISAX MPOMBIIUICHHOCTH NPHUBENIO K TOMY, YTO TENeph OOIIbIIe

BHUMAaHHS  yIENACTCS aBTOMATH3alMM  ITPOU3BOJACTBEHHBIX TIPOIECCOB C  LENBI0  yBEIWYCHHS

MPOU3BOIUTENEHOCTH M YIYYIICHUS Ka4eCTBa NPOTYKIIIH.

- Cucremsl 1 000pyI0BaHHE MOTYT OBITh O4YEHb JOPOTOCTOSIIIUMU

- YCoBeplIEHCTBOBaHME  MPOTPAMMHOr0  o0ecneyeHus:  (HampuMmep, NOsBICHHE  rpadHyuecKux

uHTep(deiicoB MoNIb30BaTeN) HO3BOIMIO COKPATUTh CPOK Pa3pabOTKH MOAECH U OONblle BPEMEHH yIEeIUTh

aHaIU3y MIPOU3BOJICTBEHHBIX BO3MOXKHOCTEH.

- Hannuwme aHuManuu cHOCOOCTBYET JydllleMy IOHHMAaHUIO MEHeKepaMH II0 HPOHU3BOJCTBY CYTH

MOJICTTUPOBaHMS.

OmHa W3 CIOXHBIX TPOOJIEM, C KOTOPBIMH CTaJKHBACTCS AHAIWTHK HMHTAIIMOHHOTO MOJIEIHPOBAHUS,
COCTOWT B OTIPEIECIICHUM, SBISACTCS JH MMHUTAIIMOHHAS MOJEITh TOYHBIM TIPEICTaBICHHEM pPEallbHOW CHCTEMEI, TO
€CTh aJeKBaTHA JM OHa. /IBe OCHOBHBIC YEPTHI aJIEKBATHOCTH MOAETH — STO BaJIHIAIHs, MPOIECC, TTO3BOIITIOIIHIA
YCTaHOBHTH, SIBISICTCSA JIM MMHTAMOHHAS MOJETh TOYHBIM IPEICTABICHHEM CHCTEMBI IUIsI KOHKPETHBIX IIeleit
HCCIICIOBaHMS, ¥ Bepr(pUKALKs, MPOBEPKA TOCTOBEPHOCTH MOJICITH.

Hy u xoHe4YHO He MeHee Ba)KHO, C IIOMOIIbIO KAKMX aHUMAI[MOHHBIX CPEACTB CO3/1aBaTh Mojeb. Hanmudne Bo
MHOTHX IaKeTax BCTPOCHHBIX CPEACTB AHUMALlMM — OJHA M3 NPHYMH pPOCTa HHTEpeca K HMHTAI[HOHHOMY
MojenupoBanuio. IIpy Mconb30BaHNM BCe KITIOUEBBIE 3JIEMEHTHI CUCTEMBI IIPECTABICHB! Ha SKpaHEe MOHUTOpPA B
BUJI€ MUKTOTpaMM. BHauane KoMIblOTepHas aHUMAaIKs UCIOIB30BATIACh YHUCTO IS BH3YaJIbHOTO NPEACTaBICHUS U
NPOBEPKH MMHUTALMOHHBIX Mojeneid. [lo ABmKylieMycs H300paKeHUIO IOJb30BaTelIb MOI HaOII0AaTh TO, Kak
MPaBIJILHO HMHUTAIIMOHHAS MOJIETb 0TOOpaXKaeT peabHbIi Mporecc.

BriocnencTBun, mo Mepe TOro, Kak pa3BHBAINCh HH(OPMALMOHHBIE TEXHOJIOTHH, BBISBWINCH HOBBIE
BO3MOXKHOCTH aHUMAIMH, KOTOPBIE CAENaId MMHUTALMIO PAa3IMYHBIX PabOT AOCTYNHOHW JUIS NMPOEKTUPOBIIMKOB H
TexHosoroB. He Bnames s3plkaMH HMMHTAllMOHHOTO MOJEIMPOBAHUS, IONIB30BATE€lb MOXKET MEHSThH
TEXHOJIOTHYECKHE XapaKTEPUCTHKH W IIar BPEMEHH, yBEIWYMBATh JIOOBIC YYacTKH M300pa’keHus, BHIBOAWTH Ha
DKpaH pasHble II0Ka3aTeld CTAaTUCTHMKUM B TEXHOJOIMYECKUX 3BEHBAX C LENbI0 aHajiM3a U IPOrHosa
3aIpOrpaMMUPOBAHHBIX CUTYaLUil.

TpeboBanust K MPOrpaMMHOMY OOECIIEYECHUIO MOJIEIMPOBAHUS TPOM3BOACTBEHHBIX CUCTEM HE OTJINYAOTCS
0T TpebOBaHMH K APYTUM IIPOrpaMMaM MOJETHUPOBAHUS, 32 OJHUM HCKIIOUYEHHEM. B OOJIBIIMHCTBE COBPEMEHHBIX
IIPOU3BOJCTBEHHBIX CUCTEM HMMEIOTCA IIOTPY304HO-PA3TPY30UHBbIE CUCTEMBI, KOTOPBIE 4aCTO TPYLHO IPABHIIBHO
CMOJIETUPOBaTh. A KaK M3BECTHO, €CIIH IIPOrpaMMHOE 0OeclieueHHe HeJOCTAaTOYHO THOKO MIIM ¢ HUM O4YCeHb TPYIHO
00XOANUTCS TIOJIB30BATENI0, TO MMUTALMOHHOE MOJEIMPOBAaHME MOXET JaTh HENPaBHIbHBIC PE3yIbTAThl WIH
OKazaTbcs BOOOIIE HE NMPAaBWIBHBIM. YUHUTHIBas TO, YTO HE CYIIECTBYET JIBYX IOJHOCTHIO MJCHTHYHBIX CHCTEM,
MaKeT UIMUTAIMOHHOTO MOJICIIMPOBAHMS, T1€ IPUMEHSETCS] PUKCUPOBAHHOE YHCIIO MOJICITUPYIOMINX KOHCTPYKIUH 1
HET BO3MOYKHOCTH IIPOTPAMMHPOBAHHMS, O00S3aTEIBHO OKAKETCS HENMOAXOAAIINM JUIi HEKOTOPBIX CHCTEM,
BCTpEUarOLINXcs Ha MpakTHKe. B uineane n1omkHa ObITH BO3MOKHOCTH MOJIEITMPOBATh a0COIIIOTHO JIIOOYIO CHCTEMY,
He npuberast K MporpaMMHBIM CpPEJICTBaM, HaIlMCAHHBIM Ha KaKOM-JIH0O sI3BIKE ITPOrpaMMHpOBaHus, Harpumep, C#.

OOBIYHO S3BIKM  KOMITBIOTEPHOW AaHHWMAIlMM CO3JAl0TCA UIS KOHKPETHBIX SI3BIKOB MMHTAIIHOHHOTO
MOJIEJIMPOBaHUs, 00pa3ys mporpaMMHble Komiuiekchl “Mmuranms\Auumanus”. Haubosee pacnpocTpaneH
KOMIUIEKC CIENHAIN3UPOBaHHOro si3bika mmutaiuun GPSS\H u s3pika komnbrotepHoil anumaruun  PROOF
Animation, BepcHsi KOTOPOTO IIMPOKO HCIONB3yeTcs Ha Tepputopun Kyszbacca M Ha OCHOBE KOTOpPOTO ObLIH
CO3/1aHBl MOJENH, TMoKa3zaHHBIE nanee. Proof Animation sTo ympaBmsemas u3 ¢aiia cuctema anmMmarmn. OHa
COCTOWT H3:

- CAD - nono06Hoi#i nporpaMMBI st CO3JaHus rpadueCKUX dJIEMEHTOB;

- Habopa KOMaHJ aHUMalMK M CIIOCOOHOCTH 0O0pabaThIBaTh CreHEpUpPOBAaHHBIE IPOrPaMMON

MOCJIEIOBATEIEHOCTH 3TUX KOMAH];

- nabopa KOMaHJ yNpaBieHUs rpadMYecCKUMH SJIEMEHTaMH M CIHOCOOHOCTH PYYHOT'O PEAaKTHPOBAHMS

MOCJE0BATEILHOCTU 3TUX KOMAaH/.
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Ipocteie umHCTpykimu si3bika PROOF Animation cBOASTCS K 3aJaHHI0 BPEMCHH W KOHEYHBIX TOYEK
nepeMeIeHusi 00bEKTOB, UMUTHPYIONIMX TEXHOJIOTHYECKOe 00opyaoBaHKue U pabounx. CxeMa TeXHOJOTHYECKOro
mpoIiecca IMpencTaBIsIeT co00i KOMOWHAIHNIO TPaUIECKUX HIEMEHTOB - CTATHICCKUX U JHHAMUYECKHUX.

CraTtuyecKue JIeMEHThI He U3MEHSIOTCS 110 X0y aHUManuu. X KOHCTPYHPYIOT C TIOMOIIBIO OKPYKHOCTEH,
NPSMOYTOJNIbHUKOB, JIMHHUM, Ayr. Bo3MOkHBI BBIOOp I[BeTa, INMUPHUHBI M THIA JIMHUM; MPOCMOTP Pa3MEpOB H
OpHEHTAIMN 00BEKTa; M300paXkeHre KpUBOM moOoi ¢opmbl. Ha crarmdeckuiéi GOoH MOXKHO M00aBHUTh TEKCT C
BEIOOpOM 1BeTa, mpudra mw pasmepa. YacTh dKpaHa MOTYT KOIHUPOBAThCA JHOO TMepeaBuraThes. Ilpu
MO/JICTIMPOBAHUN TEXHOJIIOIMYECKOTO Tpolecca NpUMEpaMH CTATHYECKUX O3JEMEHTOB MOTYT ObITh KOHBeiiep,
TaOJUIIBI, TEKCTOBBIC HAAMUCH M T.1., 3 TUHAMUYCCKUX — JETallU, U3JCIHs, 3ar0TOBKH, 000pyI0BaHue, padbouue,
HAJIUCH, BBIBOJISIINE CTATUCTHYCCKUE TAHHBIC PA0OTHI CHCTEMBI HA SKPaH KOMITBIOTEPA.

JluHaMu4ecKue 3JIEMEHTHI - 3T0 Ipad)uuecKue 0OBEKTHI, KOTOPhIC MOTYT MEPEABUIaThCA 1O dKpaHy. Han
00BEKTaMHU MOKHO BBITIOJHSTH CIICAYIOIIHUE ONCPAIUH: CO3/1aBaTh, YHHUYTOXKATh, IOMENIATh B KOOPIUHATHYIO CETKY,
U3MEHSITh LBET U (hopMy, TIepeMeniaTh OT OJHOW TOYKHU K JAPYrOi, U3MEHATh CKOPOCTh MEPEMEIICHUs, BpalaTh 1
T.A.

Jlanee Ha TpHMepe aBTOMATH3UPOBAaHHOW Npom3BoAcTBeHHOH cucTteMbl (AIIC) OymeT paccMoTpeHa

WMHUTAIlMOHHAs MOJENb, CO3/aHHAas B pa3HBIX CpeJax HWMHTAIHOHHOTO MojenupoBaHus. Ha pucyrke 1
MpecTaBiIcHa IMHUTAIIOHHAS MOJIeNb, KoTopas OblIa co3maHa B cpene Proof Animation.

Time: 1068.08 Speed: B.68 |#Faster |=Slower Mco Vicw [File JHode &

APS

(=3 = a D'iﬂ =

=
—B-

Proof Anination™

Puc. 1 @paemenm anumayuu umumayuonrou modenu AIIC

Bo Bpemsi mpocMoTpa aHMManuu B BepxHell cTpoke skpaHa Proof Animation ykaseiBaroTcs: Tekyiee

BpeMmst umuranuu (Time), ckopocts anumanuu (Speed), yekopenne (Faster) wnu 3amemienue (Slower) aHuMaryy,
ocraHoBka u3o0paxenusi (Pause), myck aBmxkyerocs uzoopaxenus (G0), BBIOOp pa3Mmepa, pacloiONKEHHUsS U
yuactka uzoOpaxenus (View), Beibop QaiiioB TexHosoruyeckux mporeccos (File), BEIOOp peKMMOB aHMMAIIMH
(Mode), sanyck aBmwkenust uzobpaxenus (GO0). Biaromaps 3ToMy y Mojb30BaTesst €CTh BO3MOXHOCTh HE TOJBKO
MIPOCMOTPETh aHUMAIIUIO, HO U €IlE Psif IPYyTUX BO3ZMOKHOCTEH:

- MIPOBEPUTH aJIEKBATHOCTH MOJIENIN OOBEKTY B JIETANISAX U B IIETIOM;

- BBIABUTH TPYAHOYJOBUMBIC ONIMOKH HMUTAIIHOHHOTO MOJICITHPOBAHMUSI,;

- JIOKa3aTh 3aKa3YHKY MPABIIHLHOCTH PA0OTH MUMUTALIMOHHOW MOICITH;

- TIPOCMOTPETH PA3IUYHBIC CHUTYALUH IS HEIPOTPAMMHUPYIOIIETO IT0JIE30BATEIIS.

Temepb paccMOTPUM HMHUTAIMOHHYIO MOJEb, CO3AaHHyl0 Ha s3pike GPSS\H. B sToM  si3bIke
nMmuTannonHoro monenuposanust 01oxk GENERATE renepupyer tpanzaktel. [IpuOopsl B Mopenu (CTaHKH,
MaHUIYJIATOpPBl M T.1.) 3To nens OnokoB SEIZE-RELEASE wmm ENTER-LEAVE. [lns mopennpoBaHus
MPOIOJKUTEIBHOCTH onepanuu ucnojb3yercs 6ok ADVANCE. biiok TERMINATE npumensiercs it yaaneHus
TPaH3aKTOB U3 MOJETH TI0 OKOHYaHHIO MOAETHpoBaHus. TakuM oOpa3oM, OJIOK cxeMa MOJIENH BBITJIIIUT TaK (puc.
2):
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B 3aBepmenun paccMorpuMm Mozens umutanuonHoro mojenupoBanus AIIC B Buge Cereil Ilerpu. Cetsb
[erpu npencrasisier coboli OpUEeHTHPOBaHHBIN Ipad ¢ BepmMHaMK NBYX THUIOB: no3uimsamu Pl u nepexonamu TJ.
JuHaMuka cucTeMbl OTOOpaXkaeTcsl IBH)KEHHEM MapKEepOB UEpe3 MEPEXOAbI OT Ha4YaJIbHON K KOHEYHBIM MO3ZHIIHSIM.
Mapxkeps! 3aepKUBAIOTCS B HMPOMEKYTOYHBIX IMO3HIUSIX HAa BPEMS BBINOJHEHUS TEXHOJOTHYECKHX OMNEpanuil.
CrnennanbHO U1 KOMIIBIOTEPHOW UMHTALNH JUCKPETHBIX MPOLIECCOB, IPEACTaBICHHBIX ceTsimu [leTpu, OblT co3nan
nmurtatop NetStar. Moens coOuparoT myTeM (GUKCaIiy AIEMEHTOB CeTH Ha pabodem moie. [TapaMeTprl 31eMeHTOB
cetu Iletpm (BpemeHa 3ajepXKeK, NPHOPUTETH IIEPEXOAOB, KPATHOCTH MyT) 33Jal0T HAXKATHEM KHOIKH
“PemaktupoBaHue” W BHIOOPOM COOTBETCTBYIOIIETO »ieMeHTa. KomMmeHTapum Kk cetu [leTpm MOXHO BBECTH
Ha)kaTHeM KHoNkH “Tekct”. IMUTallMOHHBIN 9KCIIEpUMEHT 3allyCKaeTCsl HaXkKaTHeM KHOIMKH “3amyck’.

Iocne ee HaxaTHs 3a7a10T:

- BpeMs UMUTAIlMOHHOTO 3KCIEPHUMEHTA;

- mar umuTanuy (ecau BeIOpaH myHKT Options | @UKCHpPOBaTH LIar BPEMEHN);

- YHCJIO MPOX00B (MOBTOPEHHH MMUTALMOHHOTO YKCIIEPUMEHTA);

- HayaJbHYIO U KOHEYHYIO MO3UIMH, MEXKAY KOTOPBIMHU IPOBOAUTCS SIKCIEPUMEHT

Ha PUCYHKE 4 npeacTaBjicHa MMHUTALIMOHHAA MOJCIIb, CO3/IaHHas € IOMOIIbIO UMHUTATOPA NetStar.
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Puc. 3 T'pagp cemu umumayuonnoii mooenu AIIC

[Tocne moctpoenuss wumuTanmoHHod Mojenn AIIC Ha pa3iaWYHBIX  CPEACTBaX HMHTAIIMOHHOTO
MOJIETUPOBAHUS, MOKHO CKa3aTh, YTO aHWUMAIUS IMO3BOJISIET OLIEHUTh aJeKBAaTHOCTh, M TOBBICUTH HATJIATHOCTH
mpoekTupyeMoit peanbHol cucteMbl. GPSS no3BosseT 3¢ hekTHBHO CO3/1aBaTh MOJEIH, CIIOKHBIX CUCTEM C yUETOM
JMMHAMUKY, a TpeuMyniecTBo cered [leTpm 3akimodaeTcs B TOM, YTO TPOM3BOJCTBEHHBIE CHUCTEMBI MOTYT OBITh
MpelncTaBieHbl Kak B Tpadudeckoi (opme, 4To obOecredynBaeT HArJSAIHOCTh, TaK W B aHAJIMTUYECKOH, YTO
MO3BOJISIET ABTOMATH3UPOBATh IpOIlecC WX aHaim3a. Y B 3aBHCHMOCTH OT TOCTaBIEHHON 3aJadd, CIEIyeT
MPUMEHSTH TO WK HHOE CPEIICTBO, THOO OJTHOBPEMEHHO HUCIOJIh30BaTh HECKOJBKO.
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IIpu oTkpeITOM crtocobe HoObaK KaMeHHOTO yriisi B KemepoBckoii obmactu Hamboliee pacrpoCTpaHEeHHBIM
MOPSIAKOM TPOW3BOJCTBA TOPHBIX PaboT sBIsSeTCA yriyOO4YHAs NPOIOJbHAs ONHO WM JIBYX OOpTOBas cucTeMa
pas3pabotku [1]. [Ipu Takom crocobe pou3BOICTBA, TOPHBIE paOOTHI TIOCTETIEHHO C TOBEPXHOCTH YIITyOIAroTCs 10
MPOEKTHBIX TPAaHUYHBIX KOHTYPOB KaphepHOro mois (puc.la), 4ro BiedeT 3a coOOW HapymieHHS OOIBIINX
IoIanei 3eMHON MoBepXHOCTH [2-5]. XapakTep 3THX HapyIIeHHH 3aBUCHT TJIABHBIM 00pa3oM OT CHCTEMBI
pa3paboTku MecTopoxaeHus [6-17].

ITocme 3aBepileHUss MPOM3BOJACTBA  OTKPBITHIX TOPHBIX PabOT OCTAOTCSA 3HAYMTEIbHBIE IUIOIAAN
HapylIeHHbIX 3eMenb. Co3aBass OBICTPHIMU KaTaCTPO(OUUECKUMHU T10 CPABHEHHMIO C MPUPOIHBIMHU, TEMIIAMH HOBBIE
(hopMmbI penbedpa — ropHbIE BBIPA0OTKH MJIM OTBAJIbI BCKPHIIIHBIX OPO/I, YEIOBEK HAPYIIAET CIOXKHMBIIMIACS OanaHc
MEXKIY TPUPOAHBIMH pPebe(ooOpa3yIoMMU TporeccaMu U mapamerpamMu ¢Gopm penbeda [18]. TexHoreHHas
JIEATEILHOCTh YeNIOBEKA, HHOTIA HapyllaeT PaBHOBECHE W YCTOWYHMBOE (DYHKIIMOHHPOBaHHE reoMop(ocHCTEM H,
HECMOTpPSI Ha PEKYJIbTHBAIMIO HAPYIICHHBIX 3eMeb MPH HEMPAaBUILHOM €€ OCYIIECTBICHHH MOKET TPHUBECTH K
BO3HHKHOBEHHIO HOBBIX HEOOPATHMEBIX YaCTO KaTaCTPO(HUIECKUX ITPUPOIHBIX TIPOIIECCOB.

CrietyeT OTMETHTb, YTO TeOMOP(OIOTHUECKUH aHAN3 - 9TO MCCIEI0BaHKE peibeda ¢ MEeNbI0 YCTaHOBICHHUS
¢GyHkuuu penseda W BBISBICHHE BO3JCHCTBOBABIINX M BO3ICHCTBYIONMX Ha HEro (pakTOpOB, YTO MO3BOJISAET
OTIPENIEITUTh 3a]a9i He TOJNBKO PEKYIbTHBAIMH, HO M CHCTEMBI pa3pabOTKW M TEXHOJIOTHH. BOCCTaHOBICHHE WM
NeperuiaHupoBKa pesbeda TePPUTOPHN BO3MOXKHBI TOJIBKO C YUETOM BO3ACHCTBUS TJIaBHBIX (PaKTOPOB U MPOIIECCOB
penbedooOpa3oBaHusl.

[TonoOHBI# cr1oco6 MPOU3BOACTBA OTKPBITHIX TOPHBIX pabOT CIIOCOOCTBYET TOMY, YTO BCKPBILIHYIO TOPOY C
npeoOiagaromeil oJei KOJIECHBIX BHAOB TpaHCIOpPTa (Yalie aBTOMOOWIBHBIM) MEPEMEIAIOT Ha BHEIIHHE
MHOT'OSIpYCHBIE OTBaJIbl BCKPBIHBIX MOPoJ. OIHUM M3 OCHOBHBIX CIIOCOOOB OTCHIIIKM BHEIIHWX aBTOMOOMIBHBIX
OTBAJIOB BCKPHIIIHBIX MOPOJ] HA YTOJIBHBIX pa3pe3ax ABiseTcs nepudepuinsiii. IIpu 3Tom ciocobe, Ha yCTOWYHMBBIX
OTBAJIaX aBTOCAMOCBAJIBI, T'PY30MOABEMHOCTBIO JIO 75T., pasrpykaroTcs NpsAMO TOA OTKOC, a OoJbmiel
TPY30II0ALEMHOCTH Ha pacCTOSHUM 3-5METpOB OT BepxHEeH OpOBKM OTKOca OTBaja. 3aTeM »3Ta Iopoja
nepemMernaercst OyiabJ03epaM IoJ1 OTKOC, B 3TOM CIydae OTBall pa3BHUBAaeTCs B IUlaHe. B mensx Oe3omacHOCTH, 4TO
OBl MCKIIIOYNTH BO3MOXKHOCTh TA/ICHHS aBTOCAMOCBaja IPH HEMOCPEACTBEHHON pa3rpy3Ke MO OTKOC OTCHINAIOT
MOPOAHBIA Ban BbicoTOoM a0 0,8MeTpoB U mupuHON 10 2,5MeTpoB. Kpome 3TOro, B 3THX K€ LEISX MNOBEPXHOCTh
OyJbI03epHOTO OTBAJIA JIOJDKHA UMETh YKIIOH 3-5°.

AHaynu3 BOIpOca BHENIHETO0 aBTOMOOMIBLHOIO OTBajo0Opa3oBaHUs Ha paspe3ax KemepoBckoil oOmacTu
nokasai [6,7], ato 0600IIeHHO TapaMeTphl aBTOMOOHIBHBIX OTBAIOB MOXKHO MPEACTABUTH CIEAYIOIIUM 00pa3oM.
Ilo cBoell KOHCTPYKLMM IIPEUMYILECTBEHHOE PACIPOCTPAHEHUE IOJYYUIM MHOTOSPYCHBIE OTBAJIBI C BBICOTOM
oTBaJIbHOTO sipyca 10 40-50 metpoB, pexe Oombine (puc.10); yronm oTkoca OTBaJbHOTO sipyca He Oonee 38°
TeHEepaNbHBI YTOJN OTKOca OTBaia He Oojee 25-30°, pacmolio’keHHE OTBAJIOB MO MEPUMETPY KaPHEPHOTO IOJIS
PaBHOYIAJIIEHHOE TI0 CPEJHEB3BEILCHHBIN JAIbHOCTH TPAHCIIOPTHPOBAHUSI.

CorsacHo TpedoBanusiM 3akoHa Poccuiickolt ®@enepanmu "O Heapax", MPUPOLOOXPAHHOTO U 3€MEIHHOTO
3aKOHOJIATENIECTBA YYacTKU 3€MJIH U JIPYTHe MPUPOIHbIE 0OBEKThI, HapyIIeHHbIE TOPHBIMHU pa3paboTKaMH, JJOJKHBI
OBITh TPUBEJICHBI B COCTOSIHME, IIPUTONHOE JUIS WX JAalbHEeHIIero ucnoip3oBaHus. OCHOBHBIM CIOCOOOM
BOCCTAHOBIEHUS MNPUPOAHBIX CHCTEM SBIAETCS PpEKyIbTHBALUS HAPYLICHHBIX 3€MeNb. OJTO CUCTEMa
TEXHOJIOTHYECKUX W OMOJOTMYECKHX MEPONPHUITHH, MO3BOJSIONIast COPMUPOBATh HA MECTE HAPYILICHHBIX 3€Melb
YYacTOK TEPPHUTOPHH C 3aJaHHBIMH MapaMeTpaMH ITOYBEHHO-’KOJOTHYECKONH M XO3sHCTBEHHON 3(QeKTHBHOCTH.
Kommuiekc pa0ot, HampaBICHHBIX Ha BOCCTAaHOBJICHHE MPOAYKTHBHOCTH HAPYIIEHHBIX 3EMENb Ha3bIBACTCS
pexynpTHBaueil. OHa moapasiessaeTcs Ha IBa 3Tama: TOPHOTEXHIMYECKUI 1 OMOTOTHUECKHi.

T'opHOTEXHHMYECKasT PEKyNbTUBAIMA 3aKII0YAeTCs B IIOATOTOBKE 3€MeNb IS IOCIEIYIOMIETO IEeJIEBOTO
WCTIONIb30BaHUsI M OCYIIECTBIISIETCS JIMOO HEMOCPEACTBEHHO TOPHBIM MPEANPHUATHEM, JTHOO CHEIUAIN3UPOBAHHOM
opranuzanuen.

Buronornueckas PEKyJIbTUBALMA COCTOUT B BOCCTAHOBJICHUN OHOJIOTHYECKUX CBOMCTB U I1oaopoaunsd 3eMejib
1 OCYHICCTBJIACTCA 6o CHGHHMHSHPOB&HHOﬁ opraHmauHeﬁ, 1160 MOCJICAYOIIUMH 3EMJICTIOJIb30BATCIAMU.
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Kak npaBuiio, ropHoTexHHYecKass PEKYJIbTHBALMS BKJIIOYACT CIICIYIONIME OCHOBHBIE TEXHOJOIMYECKHE
MPOLIECCHI:

-CHSATHE,

-TPaHCTIOPTHPOBAHUE;

-XpaHEHHE;

-HaHECEHNE Ha PEKYIbTHBHPOBAHHYIO IOBEPXHOCTh MOTEHIIMATIBHO IUIOJOPOAHBIX OPOJ ¥ MOYB;

- BEITTOJIAKMBAHUE OTKOCOB OOPTOB KaphepOB M OTBAJIOB;

- IUTAHUPOBKA HAPYIICHHBIX TOBEPXHOCTEH;

-CTPOMTENLCTBO JIOPOT;

-TUJIPOTEXHUYECKHX COOPYKEHHH.

FOpHOTeXHI/I‘leCKaH PCKYJIbTUBALMA OOJKHA OCYHICCTBJIATBHCSA B HNPOLICCCE pa3pa60TKH MECTOPOKIACHUA U
3aBCpUIaTbCA HC TIO3AHCEC TIoOJa IIOCJIAC OKOHYaHUA OKCIUTyaTalluh MCECTOPOKIACHUSA. FOpHOTeXHI/I‘{eCKaH
PCKYJIbTUBAllUA HApYHICHHBIX 3€MCJIb BO MHOI'OM IPCAONPEACTIACTCIA TEXHOJIOTHUEH TOPHBIX pa60T n
OTBaJ'IOO6pa30BaHI/IH, XapaKTEepUCTUKaMU MOpPoJa, re0JIOrM4IC€CKUMU yCJI0BUAMU pa3pa6aTmBaeM0r0 MCECTOPOKACHUS.

a) BHewHune MHOrodapycHble OTBalibl BCKPbILLHbIX NOPOA4

Pabouaqa 30Ha

N
o N
KOHeYHbIii KOHTYp N

KapbepHOro nons

["OpHOTEXHMYECKMI 3TAN PEKYNbTUBALMMN.
BbinonaxuneBaHne 0TKOCOB OTBasbHbIX SIPYCOB “CBEPXY-BHU3”

yBenn4yeHne ocHoBaHMA oTBalna
~__OT BbINONaxunBaHnA OTKOC

BbicoT

Puc. 1. llpunyunuanvhas cxema nopsioka npou3eo00Ccmed 2OpHuIX pabom npu yenyobouHblX nPoOOIbHbIX CUCIEMAX
paspabomiu (a); 000OueHHble napamempbl BHEWHUX ABMOMOOUTLHBIX OMBAI08 BCKPbIUHBIX HOPOO U
unnocmpayus Hauboaee pacnpoCMpaHeHHoU cxemMbl 20PHOMEXHUYECK020 dmana pekyaomusayuu (6).

OTOT 3Tam peKyIbTHBAIMM BKIIOYACT TJIABHBIM OOpa3oM  IUIAHHUPOBKY MOBEPXHOCTH, (hopMupoBaHme
PEKYIbTUBAIMOHHOTO TOPHU30HTA, BBINOJIAKUBAHUE OTKOCOB M IPOYME 3EMIITHBIC PAOOTHI, T.C. 3aKIHOYACTCS B
OCHOBHOM B II€PEMEIICHNN 3HAYUTEIFHBIX MacC TOPHBIX MOPOJ ¥ TpeOyeT BeckMa OOJBINNX 3aTpaT TPYAa, BPEMEHH
u cpenct (puc.16). B 3aBHCHMOCTH OT Tiesiel MOCHIEAYIONIEro MCIOIb30BaHUsI PEKYJIbTUBUPOBAHHBIX 3€MENb B
HapOJIHOM XO3SHCTBE HapyIICHHBIE 3eMJIH KIacCH(HUIMPYIOTCSA MO HANpaBICHUSIM PEKyIbTUBAINH. PaccMoTpenne
BONIPOCOB PEKYJNHTUBAIIMK Kaphepa ¥ OTBAJIOB SIBJISIETCS OO0S3aTEIHHOW YAacThI0O MPOEKTHOW JOKYMEHTAIWH.
OO0OCHOBaHHBIC MPOCKTHBIC PEUICHHS II0 IMapaMeTpaM TOPHOTEXHHYECKOTO 3Tala PEeKYJIbTHUBAIMK IT03BOJISIOT
MOBBICHTh JKOHOMHYECKYIO S(P(GEKTHBHOCTh PEaNH3alMKA MPOCKTa, MOIYYHTh AIKOJOTHUYSCKUA W COUHAIBHBINA
3¢ ¢dext. B 0CHOBHOM JUTsS COKpAIeHHs 3aTPaT U KaK IPOHLTIOCTPUPOBAHO CXEMOH Ha puc. 10. 0TKOC OTBAILHOTO
sipyca, B OCHOBHOM OTCBHINIAHHBIN MOJI YIJIOM €CTECTBEHHOr0 OTKoca nmopona 38°, BbimojaxuBaercs 10 18-22° yto
BBI3BIBACTCS HEOOXOJUMOCTHIO KOHEYHOM IIEIM 3TOr0 IJTama pPeKyJbTHBALWHU, T.e. CO3JaHHUC ONTUMAIILHOTO
naramadTa WM HOBOHM MOJIE3HOM JTaHAMA)THON eUHAUIBI Ha HAPYIICHHOW TOPHBIME pabdoTaMu Tepputopuu. Kak
orMeuaetcst B padote [18] ckIOHBI — 3TO camass HEyCTONUYMBAs 4acTh JIIO00H reoMOpP(POCHUCTEMBI, MMOCKOIBKY HX
YCTOMYMBOCTh 3aBHCHUT OT MHOXecTBa (DaKTOpOB, KOTOpPBIE B CBOIO OuYepelb SBIAIOTCS MPUIMHOU
penbedoodpa3yIoNmX MOBEPXHOCTEH.
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dopmupyemble B Ipolecce PeKyJIbTHBALMN YYacTKU 36MHO MMOBepXHOCTH Ha 70% cOCTOAT U3 HaKJIOHHBIX
MOBEPXHOCTEH, 1 IMEHHO Ha HUX MPUXOAUTCS OCHOBHAsI SKOJIOTMYECKasi Harpy3ka oT (PyHKIMOHHPOBAHHMS JIIOOOH
MopdocucteMbl. POpMHPOBaTh CKIIOHBI 0e€3 ydeTra penbedooOpa3yIoMuX IPOLECCOB — 3HAYUT CHOPMHUPOBATH
HEYCTONYMBBIiA, 8 HHOTA OIACHBIH pebed) IOBEPXHOCTH ¢ TOYKU 3PEHMS €T0 MOCICAYIOIIero uemonp3oBanns [18].

Tepmun "pexynbTHBAIUA" TOCTATOYHO IIUPOKO YIOTPEOISIOT B 3apyOeKHOW M OTCUYSCTBEHHOW TPAKTHKE
U1t 0003HaYeHUsT MHOT00Opasus paboT, HaNPaBICHHBIX Ha BOCIIPOM3BOJICTBO Pa3pyIICHHBIX MPOMBIIUICHHOCTBIO
JaHMWA(GTOB M HMX OKYJbTYpPUBAaHHE, Ha BOCCTAHOBICHHE HAPYIICHHBIX 3aKOHOMEPHOCTEH M 3KOJIOTMYECKHX
ycrmoBui (PYHKIIMOHHUPOBAHHS TIPHPOTHOTO KOMIUIEKca. TepMUH "peKyiabTHBAIA" IIONYYHII PaCIpPOCTpaHCHHE
TJIaBHBIM 00pa3oM C pa3BUTHUEM OTKPHITOrO croco0a pa3pabOTKH TOJIE3HBIX HCKOMaeMblx. [lpu sToM
PEKYJIbTHBAIMIO HEJb3s1 pacCMaTpUBaTh TOJIBKO KaK OOHOBJIEHHE, COXPaHEHUE WIH YBEJIMYEHUE 3eMeNIbHOro (oHAa.
B pesynbrate TOpHBIX pPa3pabOTOK, OCOOEHHO IPH OTKPHITOM crioco0e, HapyllaeTcsi CIOXKUBIIUICS BeKaMu
NPUPOJHBIA KOMILIEKC B IejoM. [103TOMy peKyJIbTHBAlMOHHBIE pPabOTHI JOJKHBI OCYIIECTBISATHCS B paMKax
00Iero TeppUTOPUATIBHOTO IUIAHWPOBAHUS M BOCIPOM3BOJCTBA HPHUPOJHBIX PECYPCOB, MPEIyCMaTPUBAIOLINX
rapMOHMYHOE BOCCTAHOBJICHHE BCEX DJIEMEHTOB JaHAmadTa ¢ y4eTOM X03HCTBEHHBIX, IPUPOJHBIX, KyJIbTYPHBIX,
CaHUTapHO-TUTUCHUYECKUX U IPYTHX TPeOOBaHUH 0OIIecTBa.

B cBsa3u ¢ BrimeckazaHHBIM Ha Kadenpe «OTkpwiTeie TopHBIE padoTey Ky3['TY KoIIeKTHBOM aBTOPOB
npeaaraeTcs HECKOJbKO HM3MEHHTh CaMH  MHOAXoAbl K  (OPMHPOBAaHMIO KakK IIpolecca  BHEIIHETO
OTBIOOOPA30BaHUS, TaKM W €r0 IIOCIEAYIOIIEH pEeKyIbTHBALMH. YKPYHNHEHHas CYTb COCTOMT B TaKOM
(opMHpOBaHMHM BHEIIHETO OTBaja BCKPBIIIHBIX IIOPOJ, KOTOPBIH B IOCIEAYIOIIEM MPEACTAaBIsLT Oosee
OnmaronpuATHYI0 JaHAMAQTHYIO EIWHUIY, C LEJNbI0 IIOCIEIYIOUIEro Ppa3HOHAIPABIEHHOTO HCIIOIb30BAHUS
PaBHHHHOTO pelbeda moBepxHoCTH (puc.2 a,0,B).

a) Cknag lNMCIM (nnogopogHoro €nos noyshbl)

Penbed noBepxHOCTU
MECTOPOXAEHNS

KoHTyp emKocTu
BHELUHero oTeana

Cxnap MMM (noTeHumanbHO-NN040POAHBIX MOPOA)

B) Ill. Otcbinka MCIM

HanpaBneHme OTCbINMKKU

[I. Otcbinka MMM oTBana

|. CknagupoBaHue BCKPbILLHBLIX NOPOA, B
HWU3KOMNPOMUIbHbLIN BHELLUHUA OTBa
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Puc.2. Cxema zeomoponocuyeckoii nepeniaHuposKu NPUKapbepro2o nPoCcmpancmed nocpeocmseam
OMCHINKU HUZKONPODUILHBIX OMEAN08 BCKPLIUHBIX NOPOO (a,0,6 — NOCIEO08AMENLHOCHL OMCHINKU
HU3KONPOPDUILHO20 OMBANA U NOCAEOYIOWell e20 peyibmusayulL).

OpraHu3anMoOHHO TEXHOJIOTHS IPEICTaBJICHAa B TAaKOH MOCIENOBAaTeNbHOCTH. [lepBoHadambHO BBIOHPAIOT
MECTO, Ille IVIAHUPYEeTCs pa3MeIlaTh BHEIIHUI OTBaJ. 3aTeM, KaK U IIPU OTCHIIIKE MHOTOSPYCHOTO OTBajia yOHUparoT
B Oyptel mepBoHadansHO I1CII (mmomopomHsiii cioit moussl) (puc.2a), 3ateMm I (moTeHIMaNbHO IIONOPOIHEIC
noponpl) (puc.26). Ilox mromopoausiM cimoeM mousbl (IICIT) moHMMaeTcs BEpXHsSsSA TyMYCHPOBaHHAS YacTh
MOYBEHHOTO Tpodwmis, obianaromas OJaronpUsATHBIMU JUISL POCTa PACTCHUN XUMHYECKUMH, (U3NYECKUMHU H
arpapHeIMu cBoiicTBaMu. [IpeanpusaTus, opraHU3auny U yYpeXKICHUs, OCYLIECTBISIONUE TPOMBIIUICHHOE U HHOE
CTPOUTENBCTBO, pPa3padaTHIBAIOIINE MECTOPOXKICHMS IOJIE3HBIX HCKOMAEMbIX, a TaKkKe IPOBOJSINUE JPyrUe
paboThI, CBSI3aHHBIE C HAPYIIEHHEM ITOYBEHHOTO MMOKPOBa, 00s3aHbI CHUMATh, XPaHUTh M HAHOCUTDH IUIOJOPOIHBIH
CJIOW TTOYBBI HAa PEKYJIHTUBUPYEMBIC 3eMIIN HJIM Ha MaJIONIPOyKTUBHBIEC YTOMAbS.

3areM Iocje TOro CO3JaHbl IepBOHAYAIBHBIE YCJIOBHS MOJ pa3MeIleHHe OTBala C IUIOMAAb0 JOCTaTOUHON
0 TIPUEMHOM CTIOCOOHOCTH OTBAJIFHOTO TEJa BMECTUTh 00BEM BCKPHIIIN BEIHUMAEMOM U3 Kapbepa MPUCTYMIAIOT K
OTCHINIKE HU3KOMPO(pMIbHOTO oTBaja (puc.2B). IlociemoBaTeNbHOCTE TPOIECCOB IPEACTABICHA CICAYIOIINM
obpazom:

- CKJIaJUPOBAHME BCKPBIIIHBIX MOPOJ B HHU3KONPO(MWIBHBIA OTBAX C OJHOBPEMEHHBIM BBHIPABHHBAHHEM
penbeda MOBEpXHOCTH BOKPYT KapbEePHOTO TOJIS;

- BCIIA 3a MOJBHUTAHHEM OTBAJIBHOTO (pOHTAa pPabOT HAHECEHWE Ha TOPHU3OHTAIBHYI0 M HAKIOHHYIO
IUIOCKOCTH CJI0SI MOTEHIMAIIbHO-ILIIOIOPOAHBIX [TOPOJ;

- Ha 3aBEpIUAIOILIEM 3Talle Ha MOBEPXHOCTh HAHOCUTCS MIOAOPOJHBIA CJI0M MOYBHI.

Ha nanHOM 5Tame uccieoBaHUil KOJJIEKTUBOM aBTOPOB OTMEYEHBI CIIEIYIONIUE TOJOKUTEIbHbIE CTOPOHEI
HU3KONPO(UIEHOTO OTBaI000pa30BaHMsI:

- JIBIDKCHHSI aBTOCaMOCBAJIOB B PEXUME IMOJbEMa OCYIIECTBISETCS TOJNBKO B KapbepHOM II0JIE, U TpH
HHU3KONPO(WILHOM OTBaJle JBHKCHHE HCKIIOYUTEIBHO 10 TOPH30HTAJIBHBIM y4acTKaM OTBaja, T.e. COKpAILCHHUE
3aTpaT Ha TOIUIMBO U CHIDKCHHUE BBIJCICHUH ra3a u mbUK pHu pabote Tpancnopra (10 15-20%);

- BO3pAICHHE 3eMeNb B CEIBbCKOXO3SMCTBEHHBIN 00OPOT COKparuaercs, T.K. BCIEH 3a OTCHIIKOW OTBaja
MOXXHO INPUCTYNATh K PEKyJIbTHBALMH, YTO MOXET CIY)KHUTh OCHOBaHHEM JUIsl IIEPECMOTpa apeHIHOW IUIaTHl 3a
NOJIb30BAaHUE 3€MEJbHBIMU YTOJbSIMH, UHBIMHU CIIOBaMH 3€MJIM BO3BPAIIAIOTCS HE Yepe3 BECh IKCILTyaTal[HOHHBIH
CPOK CIIy>KOBI pa3pesa, a y’Ke HelOCPEACTBEHHO B MPOLIECCE IKCILTyaTaLHH;

- TOPU30HTAJIbHBIC IJIOCKOCTh OTBAJILHOTIO TEJIa CIIOCOOCTBYIOT €CTECTBEHHOMY HAKOIUICHHIO OCAJKOB, YTO
MPUBOAMT K YCKOPEHHIO CAMOCTOSITEIIbHOMY 3apaCTaHUI0 HAPYLIEHHBIX TEPPUTOPHN;

- npeoOpa3oBaHUE TEPPUTOPHM U3 TPOMO3JKHX OTBAJIOB IMUPAMHAAIBHOW (OPMBI B TOPH30HTAJIbHEE
IJIOIAJIKU CIIOCOOCTBYET B MOCIEAYIONIEM  pPACIIMPEHHs HAa3HAUCHUs MCIIOIb30BAHUS TeOMOP(OIOrHIECKU
npeoOpa3oBaHHBIX TEPPUTOPHUIT HE TOJIBKO MOJT CEIBCKOE XO3SMCTBO, HO U IO/I IUIOLIA/IKH! JUIsl CTPOUTEIIBCTBA,

- 1 3pexTHBHOTO BO3BpAIlEHHs 3eMellb MOKHO HCIIOJIb30BaTh IOIEPEMEHHOE YepeloOBaHHE Y4acTKOB
BOKDPYT KapbepHOTO IOJIs 3aHATHIX I10]] CKIIQJINPOBAHNE BCKPBIIHBIX TOPOJ;

- CJIEAYeT NOMYEPKHYTh CTPOUTEIBHYIO HANPABICHHOCTD UCIIOJIb30BAHMS BCKPBIIIHBIX HOPOJ C IIO3UTHBHOM
npeoOpa3oBaHus penbeda.

C¢opmynnpoBaHHbIE aBTOPaMHU BBIBOJIBI ITO3BOJIIIOT HAJEETCS, YTO MpeIaraeMble PeIIeHNs TOCTaBICHHBIX
TEXHOJIOTHYECKHX W SKOJIOTMYECKUX 3a/lad TOPHOTO MPOU3BOJICTBA ITO3BOJAT MOBBICUTH 3((hEeKTHBHOCTH PabOTHI
MPEANPUSITHN IO TOOBIYHU YTIIS OTKPBITHIM CIIOCOOOM.
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MOHUTOPHHT CeCMHYECKOr0 BO3/eCTBHS MACCOBBIX B3PbIBOB HA OXpaHseMble 31aHUS U
COOPY:KEHHUsI € HCMOJIb30BAHNEM METOJAMKH PEeruCTPalluM celicCMUYeCKUX KoJleOaHuii
3eMHOM MOBEPXHOCTH
Cemun Anexcanop Anexkceesuu
Cubupckutl 20cyoapcmeeHHblil UHOYCMPUATbHBILI YHUBEPCUMEM

Mawykoe Heopv Braoumuposudu, k.m.H.
semin-a-ip@ya.ru

Ha ropHBIX mpeanpusaTHAX, A MOATOTOBKH FOPHBIX MOPOJ K BBIEMKE, KPEHOCTBIO 1O mmkaye mpod. M.M.
[IpoTonpsikoHOBa CBBIIIE 6, IPUMEHSETCA Pa3pyIICHHE MaccHBa C IOMOINBIO SHEPTUH B3pbIBa. JlaHHBIN crocod
MOJATOTOBKKA HMEET pSI HETaTUBHBIX MpOsBICHUH. HanOonplIyr0o OmacHOCTh IS 3JaHUH W COOPYKEHHH
IpeJCTaBIsieT ynapHas BO3AYyIIHAas BOJIHA M ceifcMudeckoe Bo3zeicTtue. IIpm MHOrokpaTHoM ceficMHYECKOM
BO3ACUCTBHMM Ha COOPY)KEHHE, BO3MOMKHO IIOSIBIICHHE TpPELUIMH B OCHOBAaHUM M CTEHaX, IOTeps Hecyulen
CIIOCOOHOCTH 37IaHUsL.

[Tpu B3pBIBE B OZHOPOAHOM HOJYNPOCTPAHCTBE 00pa3yeTcst JBa THIA BOJH: OObEMHBIE M MTOBEPXHOCTHBIE.
OO6beMHbIE BOJIHBI IIPECTaBIeHbI poaoiasHoN (P) n momepeuHoit (S) cocraBmistomnieil. AMIUTUTYa JaHHBIX BOJH
UL OTHOPOIHOW M HM30TPOITHOW CpPEeAbl 3aBHCHUT TOJIBKO OT PACCTOSHHS M YOBIBaeT OOpaTHO MPOMOPIMOHAIHHO.
[ToBepXHOCTHBIE BOJHBI PACIPOCTPAHSIOTCS BIOJMh IOBEPXHOCTH. AMIUTUTYAa [aHHBIX BOJH OOpaTHO
MPOTIOPIMOHATFHO KOPHIO KBaJpaTHOMY W3 PACCTOSHHUS M YOBIBACT ¢ yBeNWYECHHEM TIyOWHBI. OOMICTIPHHATHIM
mapaMeTpoOM OIICHKHA BEJIMYUHBI CEHCMUYECKOTO BO3JICHCTBHS SABISETCS CKOPOCTH KOJNEOAHWH YacTHI] TPYHTA.
AMIUIATYa CKOPOCTH KOJeOaHUil HM3MEHSeTCS B JIOCTaTOYHO IIMPOKOM IHMAama3oHe W 3aBHUCHT OT Macchl BB,
paccTOSHUSL MEXIY MECTOM B3pbIBA U IYHKTOM DPETUCTPALMU, KOHCTPYKLUMH 3apsiia, CXEMbl B3pbIBaHHUS, TOPHO-
Te0JIOTMYECKUX YCJIOBUH, HANIPaBICHUsI OTOOIMKH, HalIn4Ksi CBOOOTHBIX MOBEPXHOCTEH 1 3a00WKH.

IIpobnema HeraTUBHOIO MPOSBJICHUS CEHCMUYECKOTO BO3AEHCTBHS NMPH IPOU3BOJCTBE MACCOBBIX B3PHIBOB
U3BECTHA JABHO M aKTyalbHAa IO CETOTHSIIIHUHA AeHb. CyllecTByeT JOCTaTOYHO MHOTO HAy4YHBIX H3BICKaHUI Ha
JaHHYIO TEMY, HO, B OCHOBHOM, OHHM OPHEHTHPOBAHBI [0JI KOHKPETHBIC YCIOBHSI TOTO HJIM HHOTO npeanpustus [1, 2,

3.

OreHka JOMYyCTHMBIX KOJeOAaHHH B OCHOBaHMH OOBEKTOB MPOM3BOAMTCS B 3aBHCHMOCTH OT Kilacca
COODPY)KCHHSI, KOHCTPYKTHBHBIX OCOOCHHOCTEH, €ro COCTOSHHS M TPYHTOB, HAaXO/SIIMXCS B OCHOBaHHU
olleHHBaeMOro oObeKkTa. Bce oxpamsemble OOBEKTHI OTHOCATCS K OJHOMY M3 YETBIPEX KI4cCOB II0 CTEIEHH
OTBETCTBEHHOCTH, COTJIACHO KOTOPOMY OIPENENAeTCS NOIyCTUMOE 3HA4YCHHE CKOPOCTH KOJeDaHUs IPyHTa B €ro
OCHOBaHHH. Pacuer 6e30IacHBIX PaCCTOSIHUN sl 3MaHUN U COOPY)KEHHUI BeleTcs 10 GopMyiiaM, IPUBEICHHBIM B
IMpaBunax 6e30MaCHOCTH HPH BEICHHWH B3pBIBHBIX pabor [8]. Pacuer ocHoBan Ha K03(h{uUIHEHTaX 3aBHCSLIUX OT
XapaKTepPUCTHKH TPYHTOB B OCHOBAaHWH OOBEKTA W €ro KOHCTPYKTHBHBIX OCOOCHHOCTEH, a Tak e OT MacChl
eTMHOBPEMEHHOTO B3phiBaeMoro BB [4].

B HaCTOAIIEEC BPEMsA, Ha TOPHBIX NPCANPUATUAX, HAIIIN Ha0OIbIIEE MNPpUMCHECHUE CXEMbI B3PbIBAHUA C
«IIOCKBA)XHUHHBIM» 3aMCIJICHUEM. 9TO MO3BOJISIET MOBLICUTH 3(1)(1)CKTI/IBHOCTI) B3PBIBHOT'O I[p06HeHI/I$[ U CHU3UTH
yAensHBIN pacxoa BB 3a cuer hopMupoBanus cBOOOTHBIX MOBEPXHOCTEH IS KaXKOTO 3aps/a.

Pacuer Ge3omacHbIX pacCTOSHUN IPU HEeoJHOBpeMeHHOM B3pbiBanuu N 3apsinoB BB o6meir maccoit Q co
BpPEMEHEM 3aMe/IIEHHUS MKy B3pBIBAMH KaXKAOTO 3apsaa He MeHee 20 MC pon3BOIUTCS 110 (hopMmyIe:

K.K
fo = Ky x Ky x £ QY

v,
rme € — 6Ge30macHOe pacCTOSHHUE OT MECTA B3PBIBA JI0 OXPAHAEMOTO 3/1aHus (COOPYKEHHS), M;

¢ - k09 QHIHMENT, 3aBUCSILMIA OT CBONCTB IPyHTa B OCHOBAHUH OXPAHSAEMOTO 3/1aHus (COOPYKEHHS);

€ - k03 PUIKMENT, 3aBUCSIIMIA OT THIIA 31aHKs (COOPYKEHHUS) M XapaKTepa 3aCTPOMKH;

o - K03 pHIIMeHT, 3aBUCSIINI OT YCIOBUHN B3PBIBAHMSA, AJISI CKBAKUHHBIX 3aPs/I0B PRIXJICHHUS oL = 1;

K

K2 - K09 PuIHeHT, yIUTHIBAIOMNN HATWYKE TIOBPESKICHUN B 3TaHUSX, PABHBIM.
Q - macca 3apsia, Kr.

1- KO3(1)(1)I/IHI/ICHT, y‘II/ITI)IBaIOHII/Iﬁ pasMelICHHUE 3apsi/ia B BOAOHACBHIIICHHBIX I'PYHTAX, paBHBIfI;

I

3HaueHus1 KO3PPHUITEHTOB u € npuseneHs! B TAOIMLAX:

3HaueHus ko3P PuIrenTa K 2
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CxalbHbIe MOpPOJAbI MJIOTHBIC, HECHAPYILICHHLIC 5

CxalbHbIe IMOopoJbl, HApYIICHHBIC, Herny601<1/1171 CIION MSITKHX TPYHTOB Ha CKaJIbLHOM OCHOBaHUH

8
HeoOBoHEeHHBIC TIECUaHBIE W TIIMHHUCTHIE TPYHTHI TTyonHOoU 60mee 10 M 12
[TouBeHHBIE 0OBOIHEHHBIE IPYHTHI M TPYHTHI ¢ BBICOKHM YPOBHEM I'PYHTOBBIX BOZ 15
BopmoHackImeHabIe TPYHTH 20

3HaueHus1 KodpPuIeHTa K ¢

O)II/IHOLIHLIC 3JaHud W COOPYXKCHHA MPOU3BOACTBEHHOI'0 HAa3HA4YCHUA C ’KeJIe300€TOHHEIM ~ WJIU

METAJUIMIECKUM KapKacoM 1

OnuHOYHBIE 30aHHS BEICOTOM He Ooliee IBYX-TPeX dTaXKel ¢ KUPIUYHBIMU U TOJOOHBIMU CTCHAMH 15
1
2

HeOomnbIme Kuible I0CEIKH

MHorokpatHoe ceHCMHUYECKOe BO3JECHCTBHE Ha COOPY)KEHHE MOBBIIIAET HETaTHBHOE BIIMSHHE KOJIECOaHWM
IpyHTa B OCHOBaHHMHM 3JaHUH M COOPYKCHHH, YCKOpSS Pa3BUTHE IOBPEKICHUA B KOHCTPYKLHMSX, BCIEICTBHE
HakoIuieHus nedopmarmii. B cBA3M ¢ 3TUM, HEOOXOAUMO CHH3UTH MPEAEITHEHO JONMYCTUMYIO CKOPOCTh KoJeOaHHH
rpyHTa B OCHOBaHWU 00bekTa B 2-4 pasa [5, 6, 7].

Jnst 3Toro HEoOXOAMMO NPOBOIUTH WHCTPYMEHTAIbHBIC HAONIOAEHHS 332 YPOBHEM CEHCMHYECKHX
KoJie0aHNi 36MHOHM MTOBEPXHOCTH OT MAacCOBBIX B3PBIBOB. JlaHHBIC 3aMephI MO3BOJISIFOT ONPENECIUTh (PAKTHICCKUN
YPOBEHb CEHCMHYECKMX KOJICOAaHHH 3€MHOH MOBEPXHOCTH C OXPaHAEMBIMH 3JaHHSAMH, KOTOPBIE HE IOJIKHBI
MPEBBIIATh JOMYCTUMBIX Belu4nH. Ha ocHOBaHMM pe3ysibTaTOB NMPOBEACHHBIX M3MEPEHUH ONpenensiorcs olmue
3aKOHOMEPHOCTH U pa3pabaThIBAIOTCA TEXHUYECKHUE MEPONPHUSITHS 110 CHKESHUIO BO3JIEHCTBUS MacCOBBIX B3PHIBOB.
Takum oOpa3oM, naHHas paboTa SIBISETCS AKTYaJlbHOM M HMMeEeT BBICOKYIO IPaKTHYECKylH 3HauuMocTbh. Ilpu
BE/ICHUU B3PBIBHBIX Pa0OT BOJM3M HACENEHHBIX IYHKTOB, HEOOXOJMMO NPOM3BOIAMTH 3aMEPhl YPOBHS KOJIeOaHHI
IPYHTa B OCHOBAaHUM >KMUIBIX IIOCTPOEK M COOPYKEHHUH JUIdl KOHTPOJS CEHCMHYECKOrO BO3JEHCTBUS Ha MX
KOHCTPYKLIHH.

Tlocenok I"aBpumoBka pacnosioxeH B 1,5 — 2 xkunomerpax or OOO «Pa3pe3 CrenaHoBckuit». MOHUTOPUHT
CEHICMUYECKOTO BO3ICHCTBUS IPH MPOM3BOJCTBE MACCOBBIX B3pPBIBOB Ha pa3pe3e MPOBOMWICA B ITyHKTE
pEeTUCTpaIHy, PacIIOIOKEHHOM TI0 afipecy yi. MononexxHas 1.

Jns peructpanmym celicMHYecKMX KoyieOaHMH Obuta pa3paboTaHa W yYKOMIUIEKTOBaHA MEPEHOCHAs
CeMCMOCTaHIMs, KOTOpas BKIIIOYACT CEHCMONPHEMHHKH, KOMMYTAaTOp, aHAJIOrOBO-LIM(POBOH mpeobdpazoBarenb
(ALII), xabemm x BHemHemy Moxymio ALl m mepcoHanbHBIH KOMIbBIOTEpP. B KadecTBe ceiicMOnpuEMHHKOB
HCIIONIB30BAINCh MarHuToannekrpudeckne gataukn CM-3KB. OpuH ceHCMONpHEMHHK I PETUCTPAIHH
BEPTHKAJbHBIX KOJEe0aHWi u [Ba celicMONpUEMHMKA MJsi PErucTpaluM KoyiebaHuld B JBYX B3aWMHO
MEePHIEHANKYIAPHBIX TOPU30HTAIBHBIX HANPaBICHUSIX. METOIUKAa PETUCTPAIMK CEHCMUYECKUX KoJeOaHuH 3eMHOMN
MOBEPXHOCTH OCHOBaHAa Ha 3allMCH aHAJIOTOBBIX 3JIEKTPUYECKUX CHTHAJIOB CEHCMOIPHEMHHUKOB Ha MEPCOHANBHBIN
kommbeotep (IIK).. Ilpumensemass MeToIuKa pErHCTpanu W 0OpaboTKM pa3paboTaHa B MHCTUTYTE TUHAMUKU
reocep PAH [3].

Jnst mepeBosa aHAJIOTOBOTO JJIEKTPUUYECKOTO CHTHAJAa B LU(POBOH KO NPHUMEHSUIHNCH aHaJIOTOBO-
mudpossie npeodpazoBarenu (ALIl) momenn E-440. O6paboTka m peructpamnus ceiicMuieckux curaainoB AIIIT
momemu E-440 ocymectBisiercst B mporpamme «L-GRAF». Jlns oOpaboTKM KOJOBBIX 3HAUYEHUH LU(PPOBOTO
curHana, sanucanHoro B mporpamMe "L-GRAF" c¢ ALl E-440 B 3HaueHMs CKOPOCTU CMELIEHUs TPyHTa U
nepecyera HOMepa OTcYeTa BO BpPEMEHHOH MHTEpBaJl HCIOJIb3yeTcst mporpamMma "Seismikanaliz" Ha s3bike Pascal B
cpene Delfi. Pazpaborannsiii mporpamMmMusiii ipoaykt "Ceiicmoananus" co3naH Ha s3bike Pascal B mporpammHoi
cpene Borland Delphi 7.0 ans 06pabotku curHanoB nosydeHHBIX ¢ AL E-440 ¢upmer L-Card u peanuzyer B cebe
(yHKIMH: TIPOCMOTpA 3aMMCAHHOTO CHI'HAJa, aHATN3aToOpa JaHHbIX, KOMIIOHOBIIIMKA JAHHBIX U X 00paboTdnKa s
MOCJIE/TYFOLIETO MCHONb30BaHus. [IporpaMMa 1mo3BOJISET ONMPEACIUTh CUTHAN U3 Beero (daiiyia JaHHBIX M BBIICIHUTH
ero i oOpaboTKM M CKOPOCTH KOJEOaHWH JUIS TONMy4eHHUS TpadUKOB YCKOPCHHMS M CMEUICHHH IOBEPXHOCTH
HCIIONIB30BANIach crenuanbHas nporpamma MathLab.
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Puc.1 Ceticmocpammer mpex nanpasieHuil

B m FaBpI/IJ'IOBKa JKWIBIC 3AaHUA TI0 KOHCTPYKTUBHBIM XAPAKTCPUCTUKAM OTHOCATCA K 6CCKapKaCHLIM
3AaHUAM € HECYIIIUMHU CTCHAMMU.

Kunsle 3manmst n. aBprtoBka 1o cocTostHMIO OTHOcATCs K Il kateropmu (B HECyIIMX KOHCTPYKIHMSX
Tpemunsl 10 0,5 MM. B creHax u3 kupnnda u KpymHBIX 0JI0KOB 110 3 MM. BepTukansHOCTh MaccuBa (yHAaMEHTa
HapylleHa, ToBpexaeHuss B pasmepe 10 40 %). Ilo CHull 2.01.07-85 3pmamms otHocmtes Kk Il kmaccy
OTBETCTBEHHOCTH. [ PyHTBHI (CYyINIMHKM W TJIMHBI MSATKOIUIACTUYHBIE) B OCHOBAHMAX 3JaHUH M COOPYXEHHH II.
TaBpmioBka cornacuo knaccudukanuu [OCT 25100-95 cootBerctytot 11 rpymme [7].

JlomycTuMbIe CKOPOCTH KoJIeOaHMiA TpyHTa s OECKapKACHBIX C HECYITUMH CTCHAMHU COIHAIIbHBIC 3[[aHMUS I1.
I'aBpuioBka ¢ Il ki1accoM 0TBETCTBEHHOCTH 1O TaHHBIM PTM 36.22.91 cocTaBistoT A/ JKUIIBIX 31aHul - 2 cM/C.

B cBsa3u ¢ tem, uto B3peiBHBIE padoTel Ha OO0 «Pa3pe3 CTenaHOBCKUI» MPOBOMATCS PErYISPHO,
HEOOXOIUMO CHH3HTH JOMYyCTHMYH) CKOPOCTh KoJjicOanuit rpyHta g0 0,5 cm/C, Uil CHW)KEHHS HETaTHBHOIO
BO3ACUCTBUS KOJCOaHUH IpyHTa B OCHOBAHHUH 3[aHHUM, MPETSITCTBHS 00pa30BaHMs HOBBIX MOBPEKACHUH, a TakK ke
MpPeI0TBPAIEHHE PA3BUTHS YK€ CYIIECTBYONIMX MOBPEXKICHUN B KOHCTPYKIUSIX 3/1aHuii [8].

Ha pucynke 2 mnpexacraBieH IUIaH IMOBEPXHOCTH YYacTKa OTKPBITBIX TOpHEIX pador OOO «Paspes
CrenaHOBCKHI» N MECTOIIOJIOKEHNE ITyHKTa HAaOII0eHNs B 1Toc. ['aBpHIIOBKa, I7ie Touka A — IyHKT HAaOJIIOACHUS, a
Touka b — MecTomnooxxeHne 0AHOTO U3 B3phIBaeMBIX 0JI0OKOB Ha ydacTtke OI'P.
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Puc. 2 Ilnan nogepxnocmu

MOHHTOPHHT CEHCMHYECKOTO BO3ACHCTBHSI Ha OOBEKTHL, pPACHOJIOXKEHHBIE B 1. [aBpmioBka, OT
TIPOM3BOJICTBA MaccOBBIX B3peBOB Ha OO0 «Pa3pe3 CremaHOBCKMiT» ocymecTBisieTcs B mepuoxa ¢ 2014 — 2016
roga. AGCONIOTHOE PacCTOSHHE MEKAY IYHKTOM PETHCTPAIlMd M MACCOBBIMH B3PHIBAMH HAXOAWTCS B JHANa30OHE
1600 — 2200 meTpoB.

B tabnmie npeacTaBiIeHs BETHYHMHB MAKCHMAIIBHONW CKOPOCTH KOJIe0aHHU TpyHTa B TIOC. ['aBpmitoBKa oT
MacCOBBIX B3PBIBOB 3a iepro MoHuTOopuHTa ¢ 2014 110 2016 TOHA:

Makc. ckopocThb

[Hata perucrpauuu Macca BB, kr Paccrosnaue, m Koe 6aHI/II711? em/c
28.10.2014 44210 1780 0.040
12.11.2014 45351 2200 0.017
19.11.2014 45516 2010 0.021
01.12.2014 45177 2120 0.020
05.12.2014 40243 1790 0.040
16.12.2014 45379 2130 0.120
18.12.2014 40238 1840 0.018
19.01.2015 32192 1850 0.014
22.01.2015 44249 2120 0.024
28.01.2015 40219 1710 0.020
12.02.2015 40214 2230 0.025
06.03.2015 40003 1710 0.018
02.04.2015 26036 1865 0.033

[ara perucrpauuu Macca BB, xr Paccrosnue, m xizgé;i%?iﬁ/z
16.04.2015 32234 1670 0.040
29.04.2015 41204 1720 0.054
05.07.2016 42358 1741 0.037
19.07.2016 36229 1888 0.050
22.07.2016 23139 1738 0.024
12.08.2016 45311 1890 0.048
23.08.2016 40199 1727 0.036
08.09.2016 44254 1733 0.061
16.09.2016 45526 1863 0.030
23.09.2016 45515 1850 0.020

V3MeHeHHe MaKCHMalbHONH CKOPOCTH KoJIeOaHWH TpyHTa OT aOCONIOTHOTO PACCTOSHHMA MEXAY ITyHKTOM
perucTpaliii M MAacCOBBIM B3PBIBOM IIPOUCXOAUT IO AKCIOHEHIMAIBHOW 3aBUCHMOCTH - C YBEJIMYECHHEM
abCOIOTHOTO PacCTOSHUS CKOPOCTh CEHCMUYECKUX KOJICOAHUH YMEHBIIASTCSI.

U, cm/c
0,1
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Puc. 3 3asucumocmeb MaKCUMAIbHOU CKOPOCMU KOJIeOAHUL OM pACCMOSHUS
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Veenuuenne maccsl BB BO B3pbiBaeMOM OJIOKe NPUBOIAMT K YBEIHMYCHHIO CKOPOCTH CEUCMHYECKUX
KoJieOaHui.

U, cm/c
0,1
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Puc. 4 3asucumocmov ckopocmu celicmuueckux konebanui om maccol BB

Jns OGonee [AeTalpHOTO aHAlN3a IOCTPOEHBI 3aBUCUMOCTH CKOPOCTH CEHCMHYECKHX KoleOaHud oT
MIPUBEICHHOTO PAcCTOAHUSA () U IPUBEICHHOMN Macchl 3apsa ( q), ONpeesIieMbIX U3 COOTHOIICHHH
Ve
R

uq=-—

| =

=3

1y

rie  — MPUBEIACHHOE PACCTOSHUE, m/kr?;
q — npuBe/IeHHAs Macca 3apsiaa, Kr/Mm;
R — abcomoTHOE paccTosiHAE, M;
Q — Macca 3apsiza, Kr.

Ha pucynkax 5 u 6 mpeacTaBIeHbI 3aBUCHMOCTH CKOPOCTH KOJIEOaHUH IPyHTa OT IPUBEICHHOTO PAaCCTOSHHS
W TIPUBEICHHON Macchl 3apsijia, B KOTOPHIX MaKCHMaJbHAasi CKOPOCTh KOJE€OaHWI YMEHBIIAETCS C YBEINYECHHEM
MPUBEJICHHOT'O PACCTOSHUS M YBEIMUUBACTCS C yBEIMIEHUEM IPUBEICHHOM Macchl 3apsa.
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Puc. 5 3asucumocmo ckopocmu ceticmuueckux Konebanuti om npusedenHo20 paccmosnus
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Puc. 6 3asucumocms ckopocmu celicmuueckux Ko1eOanuil om nPUBeOeHHOU MAccyl 3apaoa

[IpoBeneHsI HccneI0BaHMs 3aBUCHMOCTH CKOPOCTH KOJIE€OaHUH IpyHTa OT aOCONMIOTHOTO PACCTOSHHS, MacChl
3apsna, NPUBEJCHHOTO PAacCTOSHMSA M IPUBEJCHHOHW Macchl 3apsia Ha OCHOBE MOHUTOPHHra CEHCMHUYECKHX
KoslebaHui TpyHTa OT MaccoBbIX B3phIBOB Ha OOO «Pa3pe3 CremaHOBCKHI» MO3BOJSIOT CHIENATh CIEAYIOIINE
BBIBOJIBI:

1 Ceiicmuueckue konebaHHs I'PYHTa, BO3HHMKAIOIIUE NPHU MPOBEACHUH MAaCCOBBIX B3PHIBOB, MOIUUHSIIOTCA
Oo0IIMM 3aKOHaM, OIMCHIBAIOIIMM pACHpPOCTPaHEHHE CEeHCMMYECKHMX BOJH B 3€MHOM Kope. VHTEHCHBHOCTBH
ceifcMuyeckux KoneGaHui 3aBUCUT OT MacChl 3apsAia U pacCTOSIHUA A0 MECTa B3phIBa.

2 Ceitcmuueckuid 3¢ (exT B3pbiBa B OONBIION CTENEHN 3aBUCUT OT T'€0JOTHYECKOTrO 3aJleTaHusl U CTPOCHHUS
MacCHBa TOPHBIX MOPOX M (DU3UKO-MEXAHWYECKHX CBOWCTB IOPOA B MECTE MPOBEICHUS B3PBIBOB M IO ITYTH
MPOX0XKJCHUS YIIPYTOH BOJIHBI U TPYHTOB HAa OBEPXHOCTH.

3 K OCHOBHBIM TEXHOJOTHYECKHM (DaKTOpaMm, BIMAIOIIUM Ha celcMudYecKnii 3(QQEeKT B3pbBa MOXKHO
oTHecTH: oOmas Macca 3apsga BB Bo B3peiBaeMoM OJ0Ke, JIMHMM HaWMMEHBIIETO CONPOTHBICHUS, TIyOMHA
3aJI0’KCHHUS 3apsAA0B, KOHCTPYKIHNS 3apsiaa, IpIMEHEHHEe KOPOTKO3aMeJICHHOTO B3pbIBaHus, Macca BB B3priBaemast
B OJIHOH CTYNEHHU 3aMEUICHHs, KOJMYECTBO M IUIOIAAb CBOOOJHBIX MOBEPXHOCTEH, CXeMa HHUIMHUPOBAHUS,
OpHEHTAIHs B3phIBAEMOT0 0JIOKA U PAJI0B CKBaXMHHBIX 3apsAa0B, TUI BB.

4 OCHOBHBIM KPHUTEpHEM OLEHKH CEHCMHUYECKOTO NEeHCTBHSA B3phIBA B MACCHBE TOPHBIX IOPOJ SIBISIETCS
CKOpOCTh KOJeOaHWH (CKOpPOCTh CMELICHHS 4YacTHUI[ TpyHTa), KOTOpas IPOMOPIHOHAIBHA pPa3pyLICHHUIM,
BO3HHUKAIOIIUM TIPH B3PBIBAX, ONpEAESIET JHEPrui0 CEHCMHUYECKHX BOJH, IO3BOJSET IIOJHEE YYHUTHIBATH
TEXHOJIOTHIO IPHIMEHEHHSI B3pHIBOB B IIPOU3BOJCTBEHHBIX YCIOBHSAX.

4 YpoBeHb CEeHCMHUYECKOTr0 BO3JAEHCTBUSI MacCOBBIX B3pbIBOB, MpoBoauMbIX OO0 «Pa3pe3 CrenaHoBCKUN»
HE MPEBBIIIAET JAOIYCTUMbIX 3HAYSHHUH.
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Yr1eKoKCOBbIii KOHIIEHTPAT — HOBBII MPOIXYKT HA OCHOBE YIJIEPOACOIeP KAIIUX 0TX010B
Toponosa Haodesxcoa Bauecnasoena
Kyzbacckuii cocyoapcmeennsiii mexnuyeckuil ynusepcumem um. T.D. I'opbauesa
Henamosa Anna FOpvesha, k.6.H.,00yeHm
nadya.toropova.95@mail.ru

Yraeno0biBaomas ¥ KOKCOXUMHYECKAs! MPOMBIIUICHHOCTh TUHAMHYHO Pa3BUBAIOTCS, BBIAABAS EXETOMHO
BcE OOJbIIE TOTOBOM NPOAYKIMH. BbIcOKkoe €€ KadecTBO MOCTHUracTcsl IMyTEM MHOTOYHCICHHBIX OIEpaLHi,
CBS3aHHBIX C JOOBIUEH, OYHCTKOM, oOorameHneM, COpTHPOBKOW. B  pesymerate o0pa3yroTcs TBEpABIC
YIIIEPOICOAEPIKAIIME OTXO/bI, TAKKE KaK KOKCOBasl M YTroJibHasl MbUIb, KOTOPBIE OTIMYAIOTCS! TOHKOANCIIEPCHOCTHIO
M BBICOKOW BII@&KHOCTBIO. DTH OTXOABI HE B IOJHOM OOBEME HCIIONB3YIOTCS B JAIbHEHIIEM, YTO MPUBOIMUT K
HepalnoHaIbHOMY HCIIOJIB30BaHHIO ChIphs. JlaHHBIe 0TX0ABI conepkar B cede ot 30 no 80 % (u Oonee) roproumnx
BEILECTB U TI03TOMY MOTYT OBITh Iepepa0oTaHbl B KaueCTBE BTOPUYHOTO CHIPBS. BBICOKast 301bHOCTD yKa3aHHBIX
orxomoB - or 14 mo 80 % wmac. - He NO3BOJNSET YTWIM3UPOBAaTh HMX B BHIEC KaKOro-IMOO TOIUIMBa Oe3
NpefBapUTEIbHON TIOATOTOBKHM, HAmpuMmep OOOTamieHUs, TaK KaK KOHIEHTpanusl IOJE3HOTO YTIEPOIHOTO
cocTaBisoniero Oyaet Hu3Koi. IlepeBoanTh KOKCOBYIO M YTOJBHYIO MBUIB B TOBAPHYIO MPOAYKINIO, CO CHIKEHUEM
30JIFHOCTH WM 0€3 3TOro, BO3MOXKHO HECKOJBKMMH METOAAMH: OOOTaIlleHHEM C IMPHUMEHEHHEM IO0pPOTOCTOSIINX
(IOKyIIHTOB M 00OpYINOBaHMS; OKOMKOBBIBAHHEM C HCIIOJIB30BAHHEM CBS3YIOIIETr0; OpHUKETHPOBAaHUEM;
HCIIONIb30BaHUEM CMECH KOKCOBOW M YrOJIbHOM IBIIM B KauecTBE KOMIIOHEHTOB BOJOYyrojibHoro tommsa (BYT) n

Ipyrumi [1].

HGHLIO HUCCJICIOBAHUN SIBISECTCS pa3pa60TKa TCXHOJIOTUN TIOJIYUCHHSA KOHICHTpAaTa Ha OCHOBE CMECHU
KOKCOBOM H yFOJ’IbHOﬁ NbUIN, YTO IO3BOJUT MOJJYYUTH BLICOKOKaHOpHﬁHOG TOIIJIMBO, KOTOPOC MOXKHO HIMPOKO
HCIIOJIB30BaTh JJId TEXHOJOTHUHU KOKCOBaHHA, KaK KOMIIOHCHT HIMXTbI, DOHEPrC€TUKH, a TAKXKC IJId NPHUTOTOBJICHUSA
KOMITO3HMIITMOHHBIX BHJI0OB TOIIJIMBA.

Oco0eHHOCTh HpeﬂﬂaraeMoﬁ TCXHOJIOTUU 3aKII0YacTCsd B HUCIIOJB30BAHUU AJIBTCPHATHBHOT'O crocoba
060ra111eH1/1>1 Yri€poaHbIX MaT€puajloB METOAOM MacJsTHOU arjioMmepannu, 4To AJa€T BO3MOKHOCTH CCJICKTHUBHO
OTACINTb MHHCPAJIbHBIC YAaCTHLBI OT OpFaHH‘ICCKOﬁ HaCcTu Yyrjisd Ipu cro O6OF8.H.[CHI/II/I. HpI/I O6OFaLI.[eHI/II/I
MOJIy4YacTCd KOHUCHTPAT, KOTOpLIFI MOKHO HUCIIOJb30BATh AJId DHECPICTUKU U KOKCOBAHUA.

B xadecTBe HCXOOHOTO CBHIPhS OBUIM B3SATHI OOpa3lbl KOKCOBOM W YTOJNBHOW IBUIH, SIBISIOIIAXCS
npomsBojcTBeHHBIMUA oTxomamu OAO «Koxkc» (r. KemepoBo). [amee ObUT NpOBeIeH TEXHWYCCKUN aHAH3
o0OpasnoB. Brixox nmeryumx BemectB ompeaemsuii mo ['OCT 6382-2001, zompHOCTE — Mo ['OCT 11022-95,
BrnaxxuocTh — mo 'OCT 11014-1981.

JlabopaTopHEIE UCCIeTOBaHUS KOKCOBOH IBLITH

A% % W2, % V& o0 Qy', kKan/xr, S%, % mac.
(3051BHOCTB) (BaXKHOCTB) (BBIXO JTETYUHX (Terutora cropaHus) (ceprucrocTh)
BEIIECTB)
16,66 1,74 18,5 8000 0,44
JlabopaTopHbIe UCCIICIOBAHMS YTOJbHOMN MBLTH
A% % W2, % V& o0 Qy', kKan/xr S%, % mac.
(307BHOCTB) (BIa3KHOCTB) (BBIXOJ JTETYUIHX (TeroTa cropaHus) (cepuucrocTp)
BEIICCTB)
24,7 1,79 20,9 6350 0,42

Creayromum 3TaroM UCCIIEOBAaHUN SIBISETCS 00OTalleHne CMeCH KOKCOBOW M yroyibHOHM mbuth. HambGonee
3¢ (HEKTHBHBIM U KOMIUIEKCHBIM METOJIOM O0OTaIIeHHs SBIISETCS METOJ] MACIISTHOH arjoMepari. MeTo 1 O3BOJIIeT
3HAYUTCIBbHO CHHU3UTH 30JIbBHOCTH HCXOOHOTO CBIpBH, HpI/I 3TOM pa3Mep YaCTHI] KOKCOBOﬁ nu yTOHBHOﬁ IIBIJIN HE
BIIUSIET HA CEJIEKTUBHOCTD IpoLEcca.

Jns oboramieHuss MCXOJHbIE KOMIOHEHTH! Opanu B cootHommeHuu 1:1 (250 r yronpHO# meimm + 250 T
KOKCOBOH MbIiH). Takast cMech KOKCOBOM M YrOJIbHOM ITBUIM HO3BOJISIET JOCTHYb HPUEMIIEMON TEIUIOTHI CrOpPaHUs
TOTOBOTO KOHLIEHTPATa, TaK KaK KOKCOBasl MbUIb — BBICOKOKAJTOPUNHBINA OTXOJA M MOTOMY BBEACHHUE OTOIIAIOLICH
J00aBKM - YrOJbHOM NBUIM - TTO3BOJISIET HCIIONBb30BATh YIJIEKOKCOBBIM KOHIEHTpAT AJS HPSMOTO COKUTAHHS B
OBITOBBIX TOMKax 0e3 MpOropaHus KOJOCHUKOBHIX pemreTok. Jlamee B cmeck moGasmsumm 200 mun Bogsl m 50 T
CBS3YIOIIETO pEareHra - OTPa0OTAaHHOTO MAIIMHHOTO Macja W IOMENIad B MEXaHWYeCKYI MEIanKy Uit
obOoramenus. Takke B KadecTBE CBA3YIOIIETO peareHTa BO3MOXKHO HCIIONB30BAHNE IH3EIBHOTO TOILIHBA,
Tepmoraszois [2, 3].
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CHavaja CMEIIMBAIA CMECh KOKCOBOH M YTrOJbHOM MBUIK C TEXHUYECKOH WM MUTHEBOI BOJION B TeYcHUe 1-2
MUH TPY TOMOIIY JIOMACTHOM MEIIANKH, COCIUHCHHOW C ABUTaTelIeM. 3aTeM N00aBisii 0TpaboTaHHOE MAIIMHHOE
Macio B konmmaectse 8,0-10,0 % k Macce cMecH U ITepeMeIInBaiy eme B TedeHne 8-10 MuH.

B urore momyumim yrieKoKCOBBIH KOHIEGHTPAT B (hopMe TpaHysd pazMepoM 2-3 ¢M, KOTOPHIH B TaidbHEHIIEM
HCCIIEIOBAIIH.

Juist amanmsa Opamm 3 0Opasia MoIyIeHHOTO KOHIICHTpaTa.
XapakTepuCTHKU YTIIIEKOKCOBOTO KOHIIEHTpaTa

A% % W2, %(BmaxrocTs) | V™ %(BbIxox MeTyunx Q,', KKaI/KT S%, mac.
(30116HOCTB) BEIIIECTB) (TerwtoTa cropanus) | %(CepHHUCTOCTB)
4,0-5,5 8,5-10,5 6,0-8,0 7000-7500 0,2

30JIbHOCTH TOJYYCHHBIX KOHIIEHTpATOB He mpesbimaetT 4,0-5,5 % mac., cepanctocts — 0,2 % mac., Takum
0o0pa3oM, TMONy4YCeHHbIC KOHLEHTPAThl TOMHBI Ui NPUMEHEHHS B OJHEpreThke. Pa3pabaTbiBaeMblil IMPOIYKT
MEePCIEKTUBHO HKCIOJIb30BaTh KaK BBICOKOKAJIOPUHHOE TOIUIMBO JUIs KOTJIOArperaTtoB, KOMIOHEHT LIUXTHI JUIs
MOJy4eHHs] KOKCA, MOJTyYaTh Ha ero OCHOBE OPUKETHOE TOTLIHBO.

BHenpenne mnpeasmaraeMoll  TEXHOJIOTMHM — IO3BOJIUT  YJIYYIINTh  OKOJIOTMYECKYI0  CHUTYallMl0 B
yriIe00bIBAIOIINX U yTilenepepadaThiBaloIuX PernoHax.
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HccnenoBaHue TemI0BbIX PEKMMOB Pad0ThI ra30BbIX ABTOMATH3HPOBAHHBIX 0JI0YHO-
MOIYJIbHBIX KOTEJIbHBbIX
Ywaxoe Koncmanumun Opvesuu
Edanoe Kupunn /Imumpueeuy
Kyzbacckuii 2cocyoapcmeennviil mexnuueckutl yuueepcumem um. T.D. 'opbauesa
bozomonos Anexcanop Pomanosuu, 0.m.n., doyenm

aslsa2@mail.ru

B nocnenuue 20-25 net mporcXoAUT MHTCHCHBHAS MOJEPHHU3AIMS CUCTEM TEIUIOCHAOXEHUS COLMAIBHBIX U
MPOMBIIUICHHBIX OOBEKTOB, HECMOTpsl Ha NpoOsieMbl (MHAHCHPOBaHUS. B OCHOBHOM, OCYIIECTBISIETCS 3aMeHa
OTZENbHBIX JJIEMEHTOB CHCTEM ILIEHTPAJIU30BAHHOTO TEIUIOCHAOXKEHUS Ha JIOKaJbHble CHCTeMbl Ha 0Oase
COBPEMECHHBIX aBTOHOMHBIX KOTEJBHBIX, NPEHMYIIECTBEHHO Ha OJIOYHO-MOJYJIBHBIC Ta30Bble KOTelbHbIE. Kpome
TOTO, TEIUIOCHA0)KEHNE MHOTHX BHOBB CTPOSIIMXCS OOBEKTOB IUIAHUpyeTcs Ha 0aze OJOYHO-MOMYIBHBIX
KOTCIIbHBIX.

ABTOHOMHBIE OJIOYHO-MOAYIbHEIE KOTeNbHBIE (ABMK) ABISIOTCS COBPEMEHHBIM TEXHOJOTHYECCKHM
pELICHHEM CTPOUTENbCTBA HCTOYHUKOB TEIUIOCHAOXKEHMS JXHJIBIX 3JaHMH, MUKPOPAiOHOB, NMPOMBIIUICHHBIX MU
CEIIbCKOXO3SIMCTBEHHBIX TMPEIIPHUATHI W MpeAHa3sHAa4YeHBl Ul aBTOHOMHOTO M OecriepeOoiHOro obecredeHus
TEIJIOM W TOPAYMM BOJOCHaO)KeHHEeM. B mocienmee BpemMss MHOTME KOMIIAaHWM 3aHMMAIOTCA  CO3/1aHHEM
TEIIOIHEPTeTHICCKMX YCTAHOBOK Ha 0a3e KOTOB ¢upmbl Buderus: BomorpeiHbIX M MapoOBBIX KOTEIbHBIX,
ABTOHOMHBIX JJIEKTPOCTAHIMH M MPOYNX 00BEKTOB HHIKEHEPHO-TEXHUYECKOTO 00eCIIeYEeHNSI.

Lenpto paboThI SIBISIECTCSl UCCIIEOBAaHKE TEIUIOBOrO pexkuma pabotsl ABMK, BbINyIIEHHBIX, B YaCTHOCTH,
kommanueil «TemnoKonrponmbMoHTax». [l AoCTHMkeHHMs TOCTaBIGHHOM wLenu ObUIM  ChOPMYITHPOBAHEI
CeAyIoNNe 3afayd: 1) MPOU3BECTH W3MEPECHUs paboyMx MapaMeTpoOB pabOThl KOTEIBHBIX YCTaHOBOK,
2) paccymTarh IOTEPH TEIUIOTHI M OTPEIENUTh TEIUIOBON KoddduuuenT mojesnoro neicteus (KIII) KOTIOB TpH
Pa3NMYHBIX TEIUIOBBIX HArpyskax; 3) IpOaHAIM3UPOBAaTh MONTYYCHHBIC DE3yabTaThl M OMIPENCIUTh HPUIHMHBI
00pa3oBaHUs TOTEPh TEIUIOTHL, 4) pa3paboTaTe MEpPONPHUATHA UISI CHIDKCHHS MMoTeph M moBbimeHus KIIJ]
MOJIYJTbHBIX KOTEJIbHBIX.

BaxkHO! cocTaBufromedl s ONpENeNieHHs] TEIUIOBBIX PEXHMOB pabOTHl KOTIOB, padOTAarOIUX Ha
MPUPOJHOM Ta3e, SBISIETCS €ro TEeIUIOTBOPHAs CIOCOOHOCTh WM TemioTa cropaHus. OHa ompeneneHa u3
MPEIOCTaBIIEHHBIX MACTIOPTOB IO €T'0 COCTaBY, KOTOPHIH MOKa3aH Ha puc. 1.

Fenuni
H Bogopog
Kncnopog
_ 0,010
100% 2,020 Asort
98% - W [unakcung yrnepoaa
96% - lekcaH
94% - M MNeHTaH, BKAOYaA 6eH3NHOBbIe
dpakuum
92% - B byTaH, BKAtO4Yan U3o - bytaH
90% - M [TponaH
88% - M JTaH
86% B MetaH

Puc. 1 Cocmas npupoonoeo easa.

Kax BumHO puc. 1, OCHOBHYIO TOPIOYYIO 9acTh NMPHPOIHOTO ra3a cocraBiieT MetaH 91%, stan 3,86 % u
npomnad 1,6 %. Bce ocTanmbHBIE COCTABISAIOMINE HMEIOT HE3HAUYUTEIFHOE COIep)KaHUe B IPUPOHOM ra3e, BKIIoYas u
OaJtacTHbIe, TAKKE KaK a30T U TeNuil.
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I/ICCHGHOBaHI/Iﬂ MMpOBEACHO Ha ACCATH KOTJIaX, HM3BECTHOH BO BCEM Mupe (1)I/IpMLI Buderus, pa3J'[PI‘IHOI>i
TEIIOBOM MOIIHOCTH, pa60Ta10me Ha MPUPOAHOM Ira3€ U3 OAHOI0 MECTOPOKIACHUSA.

Temnora cropaHusi TOIUIMBA, BBIICIUBINASCSA B TONKE KOTENBHOTO arperara, MPeCTaBisieT cO00H cymMMy
TIOJIE3HON TEIIOTHI M MTOTEPh TETUIOTHI, CBA3aHHBIX C TEXHOJIOTHYECKHM IporeccoM. TeroBoi 6anaHc KOTEIbHOTO
arperara Ha €AMHHILy KOJIMYECTBA IT0JaBAEMOT0 B TOIIKY TOIUIMBA UMEET BH:

QF =Q +Q, +Q; +Q; wli/m’
2
rae — P — pacronaraemas TEIUIOTa, PACCUUTaHHAs 110 COCTAaBY MPUPOAHOro ra3a k/x/m3;
Q; — TemoTa, MOJIC3HO MCIOIb30BaHHAs B KOTJE, KJ/x/M3;
Q, — OTepH TEIUIOTHI C YXOSIIMMU ra3amu, k/x/m3;
Q3 — moTepH TEIIOTHI OT XUMUYECKOH HETMOJIHOTHI cropanus, kJx/m3;
Qs — moTepH TEIUIOTHI OT OXJIAXJCHHS 3JICMCHTOB KOTJIA OrPAXKTAIOINUX KOHCTPYKIHHA B OKPYXKAIOIIYIO
cpeny, kJlx/m3;

B mpencraBneHHON aBTOpamMM paboTe OBUIM HPOAaHATM3WPOBAHBI BCE COCTABIIAIOIIME TEIUIOBOTO OallaHca
kor1a. Ha puc. 2 mokaszaHbl MOTEPH TEIUIOTHI C YXOMAIIMMH Ta3aMy, HHCTPYMEHTAJIFHO M3MEPEHHBIMH, a TAKXKe
NACIOPTHBIMHE JTaHHBIMH Ha perjiaMeHTHpOBaHHEIE GupMoii Buderus morepw.

%
30,00 27,25
25,00 20,86
20,00
15,08 H Mo daKTy
15,00 +— 12,19
7 97 9,82 10,39 956 756 Hopma

10,00 +— 6 5

5,00 i I [ I

0,00 - o KoTha

Puc. 2 Cpasnenue noxazameneii nomepb Qp H0O nacnOpmy u paciemuo20 noKa3amesis

AHanu3 pe3ynbTaToB, NPEICTABICHHBIX HA PHUC. 2, TOKA3bIBAET, YTO MMOTEPH TEIUIOTHI C YXOAAINMH Ta3aMH
3HAUYMTEIbHO Ha KOTHax 1-3 mpeBblmaroT macnoprHele. Jlpyrme KOTiabl paboTaroT B C TNPEBBILICHHEM MOTEPh
OTHOCHTEJIFHO PETJIAMEHTHPOBAHHBIX, HO HE3HAUNTEIbHBIM, UCKIIIOYasl 5-H. 3HaUNTENbHBIE MOTEPH C YXOISIIMMHU
JIeIMOBBIMH TazamMu Q2 mmerorT koTiabl Ne 1,2,3, KOTOpble MMEIOT MPEBBIIICHHE MMOTEPh 0OJice YeM JBYKpPATHOE.
3HAuUTEJbHBIE TIOTEPH TEIUIOTHI C YXOAALUIMMHU Tra3aMH 3aBUCAT OT HMX TEMIIEpaTypbl M PacxoJHOTro oObema,
BbIOpacbiBaeMoro B atMmocepy. JTO CBSI3aHHO C TeM, YTO KOHBEKTHBHas IMOBEPXHOCTh y KoTiioB Ne 1-3 He
obecrieunBaeT 3PPEKTUBHOE BOCIIPUATHE TEIUIOTHI ABIMOBBIX ra30B.

PeSyJII)TaTBI U3MEPCHHBIX M paCCYUTAHHBIX MOTEPL TCIJIOTBI OT XUMHUYECKOH HEMOJIHOTHI CropaHus
MOKa3aHbl Ha puUC.3.

[+)
0,001800 % 0001591

0,001600
0,001400
0,001200
0,001000
0,000800
0,000600
0,000400 -
0,0002000;
0,000000 -

B dakT
0,000525 HOpMa

Ne Kotna

Puc. 3 Cpa@HeHue nokazameineti nomeps menjionibl om XUMUHECKOU HEeNOJIHOMBbL ceopaHus no nacnopmy u
pacdyemnslx.
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Kak BuiHO U3 pHc. 3 MpakTHYeCKH y BceX paboTalomuX KOTIOB MMEET MECTO IPEBHIIICHHE HOPMATHBHBIX
MOTEPb TEIJIOTHI OT XMMUYECKOI HEMOIHOTHI CrOpPaHUs TOIUIMBA, 3a UCKII0YeHHueM KoTiaa Ne3, y KOTOporo 3Ha4eHHUs
[0 MAcTOPTy M W3MEPEHHOE WHCTPYMEHTAIBHO II0 COCTAaBY TOPIOYMX, YXOAAIIMX C JBIMOBBIMHU ra3aMu pasHO 0.
Koren Ne 9 umeer 3HauurtenbHble notepu no Q. IlpuynHOIl moTeph MOXKET CIyKHTh HENOCTATOK OKHCIIUTEN,

MoJaBacMoOro Ha Co)KUI'aHUE MpUPOJHOIO rasa.

CpaBHEeHHE 3HA4YEHUIN NMOTEPHU TEIUIOTHI OT OTPaXJAIOIIMX MOBEPXHOCTEH KOTJIAa B OKPYXKAIOIIYIO CPEmy
pacdeTHBIX M Mo macmopty (puc.4) mokaszano, yTo KOTIel No 1,4,6,8,9 MMEIOT MpeBhINICHHE MOTEPh HaJl HOPMOH,
yKa3aHHOH B macnopre komia. Tak y kotia Ne 4 pacuernoe 3Hauenue Ha 0,07 % Oosnbiie 3Ha4eHUs 10 macrnopTy. B
koTiie Ne 6 mpeBblIIeHHEe MEXAY 3HAU€HUSIMHU I10 NMAacHopTy U pacueTHbIMU, paBHO 0,24%. Koten Ne8 mumeer Tak xe
0OJBITYIO PA3HUILY MEXKIY 3aMEPCHHBIMU M PACCYUTAHHBIMH IIPOTHB IMacOPTHHIX 3HaueHu — 0,07%.

0,45 %
0'40 0,39
0,35 0,3
0,30 0,25 0,25
0,25 0,2 0,21 B daKT
0,20 1014 __g4¢ 18 15 0,14 [
0,15 01%,15 & ’ HopMa
! 0,11 0,06 0,10 0,10
0,10 +— — — — — — — , —
oos - B o0+ B N N W u. N B
0,00 n T T l T T T T T T T |N
o KoTNa
1 2 3 4 5 6 7 8 9

Puc. 4 Cpasnenue pacuemmnozo snauenue u Hopmol noxkasamens Q5 no acem KOMIAM.

IMoTepu Tenna B OKpY’KaloIlyto Cpey OT OrpaskAAI0IINX KOHCTPYKIMHA KOTJIOarperaTa B OCHOBHOM 3aBUCSIT
OT pa3MepoB arperarta, TOJNIIMHBI, MaTepHalla U KadecTBa oOMypoBKH. IloTepn 3TH BO3pacTaroT NpH HAJIWYIHU B
KOTEJIbHON CKBO3HSKOB. [lJIsi CHM)KEHHSI NIOTEPh TEIJia B OKPYXKAIOUIYIO Cpelly He0OXOIUMO OOECIeUnTh XOpollee
COCTOSIHHE 0OMYPOBKH KOTJIa, @ TAK)KE TEIJIOBOH M30JISLUH TOPSYUX TPYOOIIPOBOJIOB KOTIIOArperara.

Ha puc. 5 npezcraBieHO cpaBHEHHE MACIOPTHOTO M PACUETHOTO KO3 (HUIMEHTA MOJIE3HOTO IEHCTBUS.
KII[ mis Bcex HCCIeMyeMbIX B MPEACTABICHHON pabOTe KOTJIOB HHXKE HOPMBI, 0COOCHHO Y KoTiioB Ne 1,23,V
kotia Nel KIIJ] kotia coctaBmsier 85%, XOTs 1O MacnopTy OH JOJIKEH ObITh He Huke 93,3%. ¥V korima Ne2 u Ne3
310 oTimyue eie ooubiie: 79 % nporus 92,10%, u 74% npotns89%, cOOTBETCTBEHHO.

%
120

933 69 o247 938 929 949 935 942

100

80
60
40

74

= KN4

KN4 Hopma

20

Ne kothna
10

Puc. 5 Cpasnenue noxazamenei KII/J{ pacuemnoeo (uncmpymenmanbHo 3amMepento2o) ¢ nachopmublMu OaHHbIMU

HccnenoBanue TEIUIOBOTO peXuMa pabOTHI KOTIIOB, pabOTAONIMX Ha Ta3000pa3HOM TOIUIABE, IOKA3aJ0, YTO
KOTJIBI UMCIOT KOX((UIMEHT IOJIE3HOI0 ACWCTBUS, 3HAYCHHE KOTOPOTO HUXKE MPOCKTHOTO WM MACIOPTHOTLO.
I/IccnezlyeMHe KoTjoarpe€rarbl HMEIOT MPEBBIMNICHHUE TIOTEPH TCIJIOTHI € YXOAAOIMM Ta3aMu. HeO6XOlII/IMO
TIHIATCJIIbHBIM 06p8.30M O6paTI/ITB BHUMAaHUC Ha KOHBEKTUBHBIC IMOBEPXHOCTHU Tel'[J'IOO6MeHa, BOCIPUHUMAIOMIINE
TEIUIOTY IBIMOBBIX Ta30B. HacTpoiika u oTamka paboThl ra30BbIX TOPEIOK TPEOYET 0COO0ro BHUMAHUS CO CTOPOHBI
MepCoHaa M0 TEXHMYECKOMY OOCIY)KMBAHUIO KOTIOB. XMMHYECKasi HEMOJIHOTA CrOPAaHMUs TOIUIMBA Ha KOTiax Ne
4,5,6 u 9 MoKa3bIBaET POJIb HACTPOHKH PaOOTHI Ta30BbIX TOPEIIOK.
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Ouenka 3()(peKTUBHOCTH MCNOJIb30BAHMS OT/IEJbHBIX 3JIEMEHTOB cucTeMbI facts B
IHEProcucTemMe poccuu
HOpuenxo Hean Onezosuu
Kyzbacckuii 2cocyoapcmeennviil mexnuueckutl yuueepcumem um. T.D. 'opbauesa

Jloneonon Tamwvsna Jleonuoosua, doyenm
lvan485@mail.ru

CornacHo DHepreTuyeckoi crparerun Poccun sHepreTrka crpansl K 2025 rogy JI0KHA CTaTh MOJHOCTHIO
MoJiepHU3UpoBaHHOM. Ha cerommsimHuii MoMeHT 65% 3JIEKTPOCETEBOro KOMIUIEKca POCCHM  H3HOIIECHO,
3JIEKTPo00OpyAOBaHue TPeOYIOT IHMO0 3aMeHbI, MO0 KamUTaIbHOrO peMoHTa. MMeromieecss 000pynoBaHUE UMEET
OYCHb HHU3KHE IOKa3aTeld 3Heprodp(EKTHBHOCTH. DTO TMOPOXKIAET PsAJ MpoOJieM B JHEPTOCHCTEME: BBICOKHE
MOTEPH B CETAX, HU3KYI0 MPOMYCKHYIO CIOCOOHOCTh CETed, HEBO3MOXXHOCTh YIPABJICHHS MEPETOKAMH, HU3KYIO
CTETCHb YCTONYMBOCTH CUCTEMBI, Hed(D(DEKTUBHOE pacipeiesieHIe ePETOKOB MOIITHOCTH.

OTH mpoOIIeMBl MOXHO PEIINTh C IMOMOIIBI0 HCIONB30BaHMUsS KoMmiulekcHoW cuctembl FACTS. Tepmun
«ynpasisieMble (TuOkue) cucteMsl anekrponepenadn Toka FACTSy Obut BBenen B CILIA u pacmmppoBeiBaeTCS Kak
Flexible Alternative Current Transmission System. CyTh 3TO#l 3JIEKTPOCETEBOM TEXHOJIOTUH 3aKIIOYACTCS B TOM,
YTO JJIEKTPUYECKas CEeTh W3 IIAaCCHMBHOI'O YCTPOWCTBA IO Tepelaye dJIEKTPUUECKOM SHEepruu INpeBpaliaeTcs B
YCTPOMCTBO, aKTHBHO YYacTBYIOLIEE B YIIPABICHUH PEXUMaMU pabOThI CETEH.

JlanHas cuctemMa cHocoOHa BBINOJNHATH OJHOBPEMEHHO HECKOJIBKO 3a]ad: IIOBBIIATh MPOIYCKHYIO
CIOCOOHOCTD JIMHUI 3JIEKTpOIepeay, CHIDKaTh MOTEPH B DIEKTPUYECKUX CETAX, oOecrednBaTh NPUHYAUTEIBHOE
pacrpeieieHie MOLTHOCTH B JIEKTPUYECKHX CETSIX B COOTBETCTBHHM C TPeOOBaHMAMH JHUCIIETYEpa, MOBBIMIATH
HaJIe)KHOCTh 3JIEKTPOCHAOKEHNUS MOTpeOHTENeH, a TakKe 00ecIeunBaTh YCTOMIUBYIO PabOTy SHEPTOCUCTEMBI TIPH
pa3nuuHbIX BO3MyLIeHHMsIX. B Hekotopbix ciyuasx ycrpoiictBa FACTS sBnsitoTcs anbTEpHATUBOM COOPYKEHHIO
JIOTIOTHUTENBHBIX JIMHUNA 3JIEKTpoNepeay MY BBHIIIOIHEHNH 33JaHHBIX TPEOOBAHHH TI0 KPUTEPUIO HAAEKHOCTH N-1.

B cocraB cucrempr FACTS BXomdT pasnu4HbIE TEXHHYECKHE YCTPOICTBA, KOTOPBIE MOXHO
KIacCH(UIMPOBATh IO JIBYM MPU3HAKAM: NPUHIUI paboTel 1 mokoneHue. [1o nmpuHImITy paboThl CHCTEMBI IeNATCS
Ha CTaTHYECKHE M d3JEeKTpoMammHHbIe. CTaTHYecKWe — BBHINOJHEHBl Ha CHJIOBOM 3JICKTPOHHKE (YyIIpaBisieMble
TPaH3UCTOPHI, TAPUCTOPHI U MOIYIPOBOAHUKN): KomrieHcupyromue ycrpoiictea CTK, CTATKOM, 00beAnHCHHBIH
perynsatop motoka MomHocTd (OPIIM), ynpaBnsemsrii myHtupyromuii peakrop (YIIP). OnexrpomamuHHbIE —
MPEJCTABISIOT MAIIWHBI TIEPEMEHHOI0 TOKa CO CTaTHMYeCKHMMHM IipeoOpazoBatenmsimu wacTtoTel: ACM, ACK,
ACMITY. Bropoii npusHak kinaccupukanmu — 31o nokoienue cucrembl: FACTS1 u FACTS2. OcHoBHOe paznnune
MEXy HUIMH — BO3MOKHOCTh PETYIUPOBaHMS PEXMMHBIX ITapaMeTPOB Ha 0a3e MOJHOCTHIO YIIPABIeMbIX IPUOOPOB
CHJIOBOW 3JIEKTPOHUKH, YCTPOHCTBa BTOPOTO IIOKOJIEHHsS OOJagar0oT HOBBIM Ka4yeCTBOM DETYJIMPOBAHUS —
BEKTOPHBIM, B KOTOPOM PETYJIMPYETCS HE TOJBKO BEJIMYHMHA, HO M (pa3a BEKTOPA HANIPSHKEHUSL.

B Poccum BHenpenwe snemeHToB cu TemMbl FACTS Haxomutcss Ha Hu3koMm ypoBHe. Kommanwmeit ®CK
pEATM30BaHO TOJBKO LIECTh NPOCKTOB HA TEPPUTOPHU Hamiedl cTpaHbl. OCHOBHBIC 3a/ayd, pelIacMble STHMH
NPOSKTaMH — CTaOMIIM3ALMs HANPSDKEHWs, PEryJIHPOBaHUE NMEPETOKOB PEaKTHBHOI MOLIHOCTH B CETH, pasrpyska
CHCTEMOO00OPa3yIINX TpaHC(HOPMATOPOB.

Paccmorpum addextrBHOCT BHeapenust cuctembl FACTS Ha npumepe 3amensl ycrpoiictB BCK na CTK.
Barapen cratndeckux konaeHcatopoB (BCK) camble pacmpocTpaHeHHbIE Ha CETORHSIIHMN [eHb yCTpOICTBa
KOMIIEHCAllMK peakTuBHOW MomHoctH B Poccun, a CTK cambiii gocrynubiii anement u3 cucrembl FACTS. B
ormmuue oT bCK, CTK execexyHAHO IPOU3BOINUT PETYINUPOBKY PEAKTHBHON MOIIHOCTH, YTO ITO3BOJISIET YIYUIIHTh
Ka4eCcTBO HANPSKCHHS B CETH, OCOOCHHO 3TO aKTYaJIbHO, €CITN IpaduK HArPy3KH PE3KO MepEeMEHHBIH.

B kadecTBe Mepbl YIAIEHHOCTH y3J1a HArpy3KH WCIOJH30Bajach BEMYMHA TOKa TpeX(azHOTO KOPOTKOTO
3aMBIKaHWs Ha ero ImmHaX. VcciemoBaHusi ObutM BHIMONHEHBI mpu Toke K3 2 kA u 6 kA. Pacuersl Obutn
peann3oBaHbl Ha cXeMe: CTaHIus — y3ed Harpy3ku — IIIBM (pucyHok 1). HomunansHoe Hanpsbkenue cetu 110 xB.
IIpunsito, uro BCK nogkmovaerca Ha mubbl 110 kB, CTK Ha mwuabl 10,5 kB. Jlnsg pacyeToB Mcnoiab30Bajiach
nporpamma MUSTANG.

B pacderax ycTaHOBHUBIIUXCA PEXKHUMOB Harpyska mozaenupyroorcs P, Q = const. Heperynupyemas BCK
npejcTaBiaeHa NMOocTosiHHON mpoBoauMocTbro. CTK mpenacTaBineHsl MCTOYHMKAMU HEU3MEHHOTO HANpsDKEHUS Ha
[IMHAX HU3IIET0 HANPSDKEHHS ¢ HyJIeBOI aKTHBHOW MOITHOCTBIO U OTPAaHHMYEHHUSMH 0 PEAKTUBHON MOIIIHOCTH.
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Puc.6. Hccneoyemas cxema

B pacuerax IMHAMHYECKOH YCTOHYMBOCTM Harpyska MOJEIHpOBAJach CTaTHUYECKUMHU W THIIOBBIMH
JVMHAMHYECKUMH XapakTepucTukam. CraTudeckash 4acTb Harpy3kd mpencraBieHa P, Q = const. [ImHammdeckas
YacTh Harpy3kd MOJIEMPOBANAch C HapaMeTpamMy OOOOIIEHHOIO aCHHXPOHHOro jaBWrateis, npuHsAThiMu B [IK
MUSTANG. [lons ntuHaMu4ecKoil Harpy3Kku paccMaTpuBanack B pazMepe 55 %. Heperynmupyemas BCK, Tak xe kax
U B pacueTe YCTAHOBMBIIETOCA DEXHMa, NpEACTaBlieHa IMOCTOSHHOM mpoBogumocTthio. CTK MonenupoBancs
MOCTOSIHHOH TPOBOAMMOCTBIO, BEIMYHHA KOTOPOH ONpenessieTcsl YpOBHEM HANpPSKEHHS B y3Jie MOJKIIoYeHus. B
KauyecTBe aBapUITHBIX BO3MYILEHUI paccMaTpUBaIMCh Tpex(asHble KOpoTkue 3aMbikaHus Ha BJI 110 kB BOIM3M
IIMH y3J1a Harpy3KH ¢ OTKIII0YEHHEM NoBpexIeHHoi nermu BJI 110 xB.

[lepBoe wuccnenoBaHWE NPOBOAWIOCH NPU BAapbHPOBAHMWHU: AKTUBHOM MOIIMHOCTH Harpy3KH, MOIIHOCTH
paccMaTpuBacMbIX YCTPOHCTB, yOaJC€HHOCTH y3i1a Harpy3kd. Kos(QuImeHT MOIIHOCTH Harpy3kd COS(Q TNPHHST
paBHbIM 0,85. AHaIM3MpPysl pe3yabTaT MOXHO CKa3aTh, YTO MPH OOJBIION YAAJICHHOCTH y3J7a HArpy3KH OT IINH
craanuii (Tok K3 2 kA) u orcyrctBun CKPM Hanpsiokenue Ha mmHaxX 110 kB Harpysku mensiercs ot 112,3 kB o
102,8 kB npu u3MeHeHun aKkTUBHOM MOITHOCTH Harpy3ku oT 60 MBT no 100 MBrT. [lanenue HanpsixeHUs: C poCTOM
Harpy3KH COINPOBOXKIAETCSI TAKKE CHU)KEHHEM IpEJeSIbHOrO BPEMEHH OTKIIIOYEHHsI Tpex(a3HOro KOPOTKOTO
3ambikanus ¢ 0,11 ¢ mo 0,05 c.

YcranoBka BCK 1mo3BossieT MOBBICUTH HANpsDKEHHE B y3iie Harpys3ku. OgHako mpu HeOONBIION akTHBHOM
MOIIHOCTH Harpy3KH W BBICOKOM Kod(duimente MouiHoctH ycraHoBka BCK MoxeT mpuBeCTH K MPEBBILICHUIO
HaNpsDKEHUsl BbIIIE HauOoJblIero paboyero 3HadeHus. YcrtaHoBka perynupyemoro CTK mo3zBossier uzbexarthb
Mpo0JIeMbI TOBBIIIEHHBIX HAPSHKEHUH, KOTOpast BO3HUKaeT npu yctaHoBke bCK.

Bropoe uccienoBanne NMpoOBOAMIIOCH NPU MOCTOSHHOW aKTUBHOM MOIHOCTH HAarpy3KW W HW3MEHEHHH ee
K03((UINEHTa MOIIHOCTH. AHAIM3UPYS Pe3yNbTaThl MOXHO CKa3aTb, uTo npu orcyrctBuu CKPM B ycnoBumsix
OONBIION YOANIeHHOCTH y3IIa Harpy3kd oT muH craHiuid (Tok K3 2 kA) mameHenne ko3(dduimerTa MOIMIHOCTH
Harpy3KH CYIIECTBEHHO BIIMSIET Ha YPOBEHb HanpspkeHUs Ha mmHax 110 kB Harpys3ku, 1 HE3HAYMTENHEHO N3MEHSET
MoKa3areib MPeeTbHOT0 BpeMeH! OTKIItoYeHns Tpexdaznoro K3. Tak uzmenenue cos ¢ 0,95 o 0,55 npuBogur
nageHuo Hampspkenus ¢ 119,2 kB go 98,4 kB, mpu stom Bpemsi otkiodeHust mensercsa ¢ 0,13 ¢ mo 0,1 c.
YcranoBka BCK mpuBOIUT K YBEJIMYSHHUIO Ualla30HA W3MEHEHHs HANPSIKEHHsI B 3aBUCUMOCTH OT KOd(hpHUIIMeHTa
MourHocTH Harpy3ku ¢ 20,8 kB npu orcyrctBuu BCK no 68.9 kB npu ycranoske BCK 50 MBAp.

IIpu GompIIol yHaJeHHOCTH y37a HArpy3KH OT IIWH cTaHOuK obmacts nmpuMeHeHus bCK orpanmuena,
MOCKOJIBKY Ja)X€ HE3HAUMTEeNbHOE M3MeHeHue Harpysku (Ha 10 — 20 %) MokeT MpUBOIUTH K BO3HHWKHOBEHHIO
HEJIOIyCTHMO BBICOKMX YpOBHEW HampspkeHHs. [Ipm mpuOmmkeHWH y3i7a Harpy3kd K IIHHAM CTaHIMH 00JacTh
npumeHennst BCK pacmmpsiercsi, Tak Kak HOSBICHHE NOBBIIIEHHBIX HANpsDKeHUH OyeT MMETh MECTO IpH OoJbIIei
HEpaBHOMEPHOCTH Tpadka Harpy3Ku.

CTK mno3BoyisieT YMEHBIINTh JAWana3oH KojeOaHui HampspkeHuss Ha muHax 110 kB wHarpyskm mnpwm
M3MEHEHNH, KaK aKTUBHOM MOIIHOCTH Harpy3kW, Tak M ee KoddduimeHnTa mMoiHocTy, B To BpeMs kak bCK ne
criocobeH Ha 310. Jlnst obecriedeHuss TUHAMHYECKOH yCTOWYMBOCTH HAarpy3Kd Takke HauOosee IpearnouTHTENIbHO
ucnons3oBanue CTK.

Wcnons3oBanme ycrpoiictB FACTS B osHepretmke Poccum TO3BOJIMT TOBBICHTH yYCTOWYMBOCTH
DHeprocucteMbl. B Hamielt crpaHe HET pa3BepHYTOH CTpaTerMd MO YCTAaHOBKE JAHHOW CHUCTEMBI, XOTS OHa
JIOCTAaTOYHO TIEPCIIEKTUBHA W SBJSIETCSA OJHMM W3 HEMHOTHX pemleHHHd umeromuxcs npobiem. Kpome toro, sta
cucTteMa OBICTPO OKyHaeTcs 3a CYET CHIDKEHHS 3aTpaT Ha aBapHUHBIA pe3epB M KOMIICHCAIIMOHHBIE BBIILIATHI 3a
HEZOOTIIYCK JIEKTPO3HEPIUH, SKOHOMUHU 3aTpaT Ha CTPOUTENLCTBO CETEH, CHUKEHUS 3aTpaT Ha PEHOBALMIO U BCE
BUBI PEMOHTOB 00OPYIOBaHUS.
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TominBHAas cMeCh HA OCHOBE YIOJbHbIX IUIAMOB
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Llxonnep Mapk bBopucosuu, 0.m.u., Temnanyes Muxaun Bukmoposuy, 0.m.H.
stepankazimirv@rambler.ru

KemepoBckast 007acTh sBISCTCS OAHMM W3 BeXyIIMX YIIeHOOBIBAaIONIMX perrnoHoB Poccmu. Ha momro
Kysbacca npuxoantscs 6onee 50 % oOmeit no0bram yrist U okono 80 % KOKCyromuxcsl yriied, Oonplnas JacTh
KOTOPBIX TOJBepraercs Iporeccy oOorameHus Ha ¢abpukax W ycTaHOBKax. [Ipm pabore oOoraTHTEIBHBIX
NpeAnpusITHi oOpa3yeTcs OOJbLIOE KOJIMYECTBO OTXOJOB, KOTOPhIE HEOOXOAMMO IMOJBEPraTh INepepaboTke H
yrunm3anmu. Js 1ocleyromero 3HepreTHYeckoro MCHOiIb30BaHUs Haubosee IMEepCHEeKTUBHBIM BTOPUYHBIM
NPOJYKTOM SIBJISIIOTCS IIUIAMBbl, MMEIOLIME 110 CPAaBHEHMIO C JPYIMMH OTXOZaMHU oOoramieHusi 0ojee BBICOKOE
COJIep’KaHUE FOPIOYMX KOMIIOHEHTOB.

[Inamer 0Opa3yroTcs B mpoliecce (IOTaluu, TEXHOJIOTHS KOTOPOH OCHOBaHA Ha Pa3JIMYMSAX B THIPATUBHOCTH
MeXIy yrieM u mopoznoi. [Ipm mpumeneHnu (uoTammoHHOTO criocoba oborameHus obpasyercs okono 7-10 %
yromsHOTO nuiama ¢ ¢pakmaueit 0-1 mm. M3-3a oTcyTCTBHA cOBITA BCE OTXOBI (DIOTAIIMK HATIPABIISIFOT HAa XpaHCHHE
B IIDTAMOHAKOMHUTETHN U OTCTOMHUKH. C cepeluHbI MPOILIOro BeKa, KOTla Ha4aJloCh pa3BUTHE OOOTaIleHUs YTl B
Kyszbacce, 1 mo Hacrosimee BpeMsi B MecTax cOpoca OTX00B HakomuieHo cBbimie 100 muH. T nutamoB. OCHOBHOM
MPWYAHOW WCKIIOYCHUS MUIAMOB W3 DJHEPTreTHYECKOTO OallaHca pPETrHOHA SBISCTCS WX HU3KHE (U3UYCCKUE H
TEIUIOPHEPTETUIECKHE CBOMCTBA. B MmepBylo odepenp 5TO KacaeTcss TaKWX XapaKTEPHCTUK KaK BIAXKHOCTh H
30JIbHOCTh OTXOJIOB oOOoramieHus. bBoJbIIOe KOJIMYECTBO MHHEPATIbHBIX MPUMECEH CHIIKACT TEIIOTBOPHYIO
CIOCOOHOCThH IJIAMOB, YTO MPH CKUTAaHUM HETaTUBHO OTPaKaeTcs Ha padoTe TEIJIOTEHEPUPYIOIIUX arperaros.
3HAYUTEIBHOE COJACPKAHHE BJIATM B TOIUIMBE 3aTPYAHSACT €ro TPAHCIOPTHPOBAHHWE W XPAHCHHUE, BBI3BIBACT
CJIOKHOCTH C 3arpy3KOi SHEPTOHOCHUTEISI B paboyee MPOCTPAHCTBO TEIUIOIHEPIETUICCKHUX TTEUCH.

Jlis pereHuss mpoOeMbl BBICOKOW BIaKHOCTH KCIOJIB3YIOT KOO IIyOOKOoe 0O0C3BOKMBaHME, JHOO
MOJY4aroT U3 [IUIAMOB Pa3JIMYHbIE BHBI BOJOoyrosbHOro TommBa (BYT). OnHako ClOKHOCTh B IPUTOTOBJICHUH U
TPaHCIIOPTHPOBAHWHM TOTOBOTO TOIUIMBA HE MO3BOMWIM BYT MOTyduTh CyINIECTBEHHOTO PACIpPOCTPaHEHMS Ha
npaktuke. Kpome Toro, BYT u3 muiamMoB xapakTepusyeTrcs HU3KOW TEIUIOTOW CropaHHs (Ha YpOBHE HCXOIHOTO
NPOIYKTa) M HECTaOMIBLHOCTBIO, CBS3aHHOW C HEPaBHOMEPHOCTHIO TPAHYJIOMETPUYECKOTO COCTaBa YrOJNBHBIX
YacTHIl B 0TX0AaX (IIoTaIuy.

B ocHOBHOM rmepepabOTKy [UIAMOB pPACCMATPUBAIOT C HCIOJIb30BAHHEM PA3lIUYHBIX TEXHOJIOTHMH
obe3BoxuBanus. Haunbosee pacnpocTpaHEHHBIMH CIIOCOOAMHU CYIIKH SIBJISIOTCS MEXaHHYECKHE M TEPMHUYECKHE
meronsl. [IpumeHeHue BakyyM-QUIBTPOB, mpecc-QUIBTPOB, (QHUIBTPOBAJIBHBIX KOHTEHHEPOB U JPYroro
00€3BOXKMBAIOIIET0 O0OPYAOBaHMS HE IMO3BOJSICT CHU3HMTH BJIATY B OTXOJAaX 0 HX CHIIYYEro COCTOSHHS, U B
OCHOBHOM B HUX ocraercs He MeHee 20 % Bombl. [l TEPMHUYCSCKON CYIIKH HUCIOJB3YETCS PA3IMUYHOE CYIIHIBLHOES
obopymoBaHue, paboTra KOTOpOoro TpeOyeT OuYeHb BBICOKMX DJHEPreTHYECKHWX 3aTpaT M COMPOBONKIACTCS
3HAYUTEIIbHBIM BHIOPOCOM B aTMOC(hepy BPEAHBIX KOMIIOHEHTOB.

Pa3paboTaH v NIpUHIWIHAIFHO HHOW B CYIIKH OOBOIHEHHBIX MAaTEPHAJOB — aICOPOIMOHHO-KOHTAKTHBIM.
[Ipu peanmm3anmu AaHHOTO CHOco0a MPOUCXOIUT TEpepacipeiesieHIe KUAKOH BOIBI OT BJIAXHOTO MaTepuana K
ancopOeHTy. B ompeneneHHBIX cay4asx aJcOpOIMOHHO-KOHTAKTHAs CyIIKa TpeOyeT HallMdue TETUIOHOCUTENs, HO
eCTh W WCKIIOUCHHA. B nmTepaType ecTh IMyONWKanmuyd o0 WCIONB30BAHWM TPWHIIMIA aJCOPOLUUU ISl CYIIKA
BIQXHBIX yrompHBIX mpoxykroB (BVYII). B kadectBe ancopOeHTa NPUMEHSIOTCS MOJCKYJSIpHBIE CHTA —
KOMILIEKCHBIE COEAMHEHMs, COCTOSIIEr0 M3 CHUIMKATOB AalIOMUHMS, IJIMHBI, HOPHUCTOrO CTEKJA, IEOIUTOB,
JIPEBECHOTO YTJIS, MOJATOTOBJICHHBIE TI0 M3BECTHOW TEXHOJIOTHH I (POPMHPOBAHUS TOHKOMOPHCTOH CTPYKTYPBI.
HemoctatkoM [naHHOTO crocoba SBIIETCS TNPHMEHEHHE COpOEHTa, KOTOPBII HEOOXOAMMO OTHENATH OT
BBICYIIEHHOTO MaTepHaja ¥ TIOABEPraTh pEreHepaluu, 4YTO CYIIECTBEHHO YCIOXKHSAET M  yAOpOXKaeT
TeXHOJIOTHUeckuii mpomecc. [Ipu pasaeneHnn copOeHTa W BBICYIIEHHOTO YTIIA TakKe HEeW30eKHa MOTeps YacTH
YTOJIFHOT'O BEIIECTBA, HAUIAIONIETO HA IIOBEPXHOCTH 3€PEH COPOEHTA.

IIpemmaraemsrii B pabote cnocod KOHAWIMOHUPOBAHUS YTOJBHBIX OTXOJOB C BBICOKHUM COJIEPKaHHUEM BIIaru
¥ 30J161 TTO3BOJISIET YCTPAHHUTh BCE BBIILIETIEPEUHCIICHHBIE HEJJOCTATKH ITyTEM HCIIOJIL30BaHHS B KaUeCTBE aJicOpOeHTa
TBEPAOTO0 OCTaTKa TEPMOOKHCIHMTEIHFHOTO NHPOJM3a OYporo Yrisl — MEJKO3epHHCTOro OypOyrojbHOTO KOKCa
(BIIK), mpomsBommmblii 1o TexHosornu «Tepmokokc-KC» Ha ONBITHO-TIPOMBIIUIEHHOH YyCTaHOBKE paspesa
Bepezopckmii-1.

I[J'IH HCCJICJOBaHUA Ipo1ecca aHCOp6HI/IOHHOFO 00€3BOKUBAHUS YroJibHOTO O0TXO4a 6yp0yl"0J'ILHI)IM KOKCOM

OBUTH TIPOBEIEHBI SKCIEPUMEHTHI C BBICOKOBJIAYKHBIM (Wtr= 40,55 %), u BBICOKO30JIHHBIM (Ad = 48,91 %)

muiamMoM [K+XK ITOD «AHTOHOBCKast». Pe3ynbTaThl 00€3BOKMBAHHS OIEHHUBAJINMCH 1O IMOKA3aTENI0 CBHIMTYYEeCTH
marepuana (TOCT 25139-93).
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[IpenBapuTenbHbIe pacdyeTsl NOKA3aJIM, YTO IPH JJAHHOW BIIAKHOCTH 1IlJIaMa M aCOPOLMOHHON CIOCOOHOCTH
BIIK ux cooTHOlIeHHE B CMeCH JJs JOCTHIXKEHUS CBHITy4ero COCTOSHMS AOJDKHO ObITh Kak 1:2. IlompoOHnee
pe3yabpTaThl 00€3BOKUBAHIS MIPEACTaBICHEI B pabdoTe [1].

VYuactue BIIK B cMecH MO3BONMIO TOJXYYHUTH O0Jiee HU3KO30JBHBIA IT0 CPABHEHHIO C MCXOIHBIM IIJIAMOM
Marepuai, oONamarmuil K TOMy K€, OTIMYHBIMHU ITOKAa3aTeNIIMH CHIIIYYECTH, YTO MMEET BAKHOE 3HAUCHHE IIPH
OpTaHM3aIMHY TT0/1a4 TOIIJIMBA JUTA CKUTAHMSA B arperarax BUXPEBOTO U (haKeIbHOTO THIIA.

Onenky mporecca TemiooOpa3oBanuss mnwiama u  ero cmecn c¢  bBIIK wumccmemoBaim B Llentpe
«Matepuanosenenue» Cu6l' Y. Xon mporecca Terioo0pa3oBaHus MpU CKUTAHUH B TIOTOKE KUCIIOpOJa MUlaMa 1
ero cmecu ¢ BIIK mokazan (puc. 1), 4TO TemJIOBBIAENEHHE OT CKUTAHHs cMecH Oojiee yeM B 5 pa3 IpeBbIIAcT
TEIUIOBBLACIICHHUE OT CO)KUTAHUS [IIaMa.

120+
100 4
80
B0

40 ! \

TennoBeldenaeHK e, meB

Temnepatypa, @

—LWnam = = [llnam+ GypoyronbHblA NOAYKOKC

Puc.1 ﬁuHaMuKd MennosvloeneHs: npu corcueanuu waama u eco cmecu ¢ 6yp0y20]leblM NOJIYKOKCOM

3HAUNTEIIBHO CHIDKAIOTCS 3aTpaThl TEIUIAa HA yAAJEHHE BJark, KOTopas U3 CBOOOIHOTO COCTOSIHUS Iepenia,
Oymyun apcopoupoBanHoii B mopax BIIK, B cBs3aHHOE cocTOsTHHE.

Takum 00pa3oM, TOJTydaeMbI TPOIYKT 00JagaeT XOPOUIMMH (PU3NYECKUMH W TEIUIOIHEPTeTHIECKUMHU
XapaKTEePUCTUKAMH U MOXET HCIIONIb30BaThCs IS dHepreTudeckux Hyxa TOC, ncronb3yomux (akenbHbIN Wit
BUXPEBOH CIIOCOOBI CKUTAHHUS.

Paboma ewinonnena 6 pamrax 6a3060ti uacmu 20CyO0apcmeento2o 3adanus Munucmepemea o6pazoeanus u HAYKU HA GbINOJIHEHUE
Cubl' 1Y nayuno-ucciedosamenvckoii pabomut Ne 2555.

Crincok myGnuKanmii:
[1] Shkoller M.B., Kazimirov S.A., Temlyantsev M.V. and Bazegskii A.E. Coke and Chemistry, Vol. 58, Nel2, 1934-8398 (2015).
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B pabore paccmarpuBaeTcsi KOHCTPYKIMS UM MaTeMaTH4eCKO€ OIMCaHHE MYJIBTUKOOPANHATHOTO
3JIEKTPUYECKOTO JBUTATEIIS C OCTOSHHBIMI MarHUTaMH, IPEJHA3HAYCHHOTO I UCTIONIb30BaHHUSA B POOOTOTEXHHUKE,
a TaKXKe IMPEAJaraeTcsi CXEMOTEXHHYECKOE pELICHHE YNPABILIONIET0 JICKTPHUYECKOTO IpeodpazoBartess.
Pa3zpaboTaH anropuT™ ympaBIeHUS 3JIEKTPONPHBOAOM Ha 0a3e TaKOro ABUTATENs] M IIPOBEACHBI (U3MUECKUE
9KCIIEPUMEHTHI.

COBpCMCHHBIe TIIPOU3BOJACTBA Pa3sBUBAIOTCA B HaIpaBJICHUN yCHuiI€HUuA JOJIN IIOJTHOCTBIO
ABTOMATU3UPOBAHHBIX TEXHOJOTMYCCKUX TIIPOLECCOB, B CBA3M C YEM BBICOKYIO AaKTYaJbHOCTH HpHOGpeTaIOT
pa3pa60TK1/I B cti)epe HpOMLIHIJ'ICHHOﬁ pO6OTOTeXHI/IKI/I, KOTOPLIC KAaCAarTCA KaK aJITOPpUTMHUYICCKOI0 obecrieueHus
CUCTEM YIIPABJICHUA, TaK W COBCPIICHCTBOBAHWA KOHCTPYKTHUBHBIX pemeHHﬁ, B YaCTHOCTHU, CEPBONPHUBOIOB
MAaHUITYJISATOPOB. O}IHI/IM U3 TaKux peIHeHI/Iﬁ SABJIACTCA HCIOJIB30BAHUC HOBBIX THIIOB MYJIbTHKOOPAMHATHBIX
3HeKTpOI[BHFaTeHeﬁ, TO3BOJIAIOINUX MMPCOAOJICTh OTpaHUYCHUA MOABUKHOCTU KOHCTPYKIIMU, BbI3BAHHBIC HATUYHUCM
TOJIBKO OJHOM CTEICHU CBOGO]II)I TPpaJUIIUOHHBIX UICTOYHUKOB JIBUKCHUSA.

Wnes ucnonp3oBaHus MyJibTHKoOpauHaTHOro apurarens (MKJI) 3akmrouaercst B ynpaBiIeHHH MOJIOKCHAEM
MIOABIYKHOTO 3JIEMEHTA ITOCPEICTBOM M3MEHEHHS KOH(UTYpaIliiu MarHUTHOTO TI0JIST HETIOABIKHOTO, OHAKO JJIS €¢
peanu3anyy HeoOX0IUMO PELINTh PsIZ 3a/1a4 CBSI3aHHBIX C Pa0OTOM Ha KPUBOJIMHEWHOH c(hepudecKoi MOBEPXHOCTH,
YTO 00yCIIaBINBACET JAONOIHUTEIBHbIEC BBIYUCINUTEIbHBIC CI0KHOCTH M KOHCTPYKTHUBHBIE orpanudenus [1], [2].

K xonctpykimmm MKl mpeabsBisioTCs HECKOJIBKO BaXKHBIX TpeOOBaHHWH, a HMEHHO, OOecredeHHe
YIPaBISIEMOTO TIEPEMEICHNST POTOpa C HECKOJIBKHMH CTETEHSIMH CBOOOIBI MPH COXPAaHEHWH KOHCTPYKIMOHHOM
MIPOYHOCTH, a TaK K€ BBICOKAsi TOYHOCTh NMO3UIIMOHUPOBAHUS. J[JIs1 CHHXKEHUS Harpy3Kd Ha yNpaBIsIOIIYIO 9acTh U
YOPOILIEHUS MaTeMaTH4eCKOro ammapara, KOHCTPYKIHS  MYJIBTHKOOPJHUHATHOTO  3JIEKTPOMEXaHHUECKOTO
npeobpazoBatenss (MOMII) pomkHa NO3BONATH pealM30BbIBaTh TNpOCThie U 3 QdexTHBHBIE anropUTMEI
ynpasieHus. Potop nomxeH o06nazaTbh IOJIHOM yNPaBIsEMOCTbIO, IUIABHOCTBIO XOJa, a TaK K€ pa3BUBATh
3HAYUTEIbHBIH MOMEHT Ha Baity. Konctpykiuss MOMII nomkHa OBITH HE TOJIBKO TEOPUTHUECKH 0OOCHOBAHHOH, HO
U mpakTHdecku peaimmsyemoit. [Ipenmaraemas xonnenuuss MOMII, Bxoxsmero B cocta MK/ npexncraBnena Ha
puc. 1 a. Porop nperncrasmnser coboii cdepy ¢ BaJoM U MOCTOSHHBIMUA MarHUTaMU B Ka4€CTBE IIOJIFOCOB, B TO BPEMs
Kak CTaToOp 3TO yceueHHas cepa ¢ JIeKTpOMarHNTaMu Ha BHyTpeHHEH ee moBepxHocTH [3].

puc. 1 Konyenyus MKJ]

Jis pemieHHs TOCTaBICHHBIX 3afad, MpeayiokeHHas KOoHCTpykuus MOMII oTimvaercss paBHOMEPHBIM H
PaBHOYJAQJIEHHBIM DACIPENEIECHUEM IIOJIIOCOB pOTOpa W 3JIEKTPOMAarHUTOB craropa. JlaHHoe pacnpeneneHue
MO3BOJISIET CHU3UTH BapHAaTUBHOCTH MPOUEAYPHl (HOPMHUPOBAHMS CYMMAapHOH CHIIBI B3aUMOACHUCTBHS IOIIOCOB
poTopa u cTaropa I0 €IUHWIHOM, A7 JTF000TO TON0KEHHUSI POTOPa, YTO CYIIECTBEHHO IOBBIIIAET OBICTpOEiCTBHE
CUCTEMBI yIPaBJICHMUSL.

PaBHOMepHOe pacmpeneneHne OOBEKTOB MO CHEpPUUECKOH IIOCKOCTH  SIBISIETCS.  HETPUBHAIBHOM
MaTeMaTHuecKoM 3amauedt [ns pacnpejenieHuss MOJIOCOB IO POTOPY, MNpEAsiaraercs HCHoiIb30BaTh METOJ
BITMCAHHOTO MPABHJIHFHOTO MHOTOTPAHHUKA, TAIOIIET0 OTPAHUYCHHOE YHCIIO YACTHBIX PEIICHUH, B TO BpEeMs Kak JJIs
pacnpenesieHus: SJeKTPOMAarHiuTOB M0 MOBEPXHOCTU CTATOPa, KOJMYECTBO KOTOPHIX, JJIS MOBBIIMIEHUS TOYHOCTH U
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KIIZ, cymecTBeHHO MPEBOCXOIMT YUCIIO MOIIOCOB POTOPA, HEOOXOJMMO NMPUMEHUTHh YHHBEPCAIbHbBIE AITOPUTMEI
PaBHOMEpPHOTO paclpeAeieHlss TOYEeK Ha IPOU3BOJBHBIX aHAIUTHYECKUX IIOBEPXHOCTAX B TPEXMEPHOM
mpocTpaHcTse [5].

ITepBoii 3amadeit MaTeMaTHYECKO OTIMCAHUS SIBIISIETCS MMOTydeHne (OopMyIT B3aNMOACHCTBHUS SJICKTPOMAarHuTa
Y TTOCTOSTHHOTO MarHWTa JJIsl OTIPEIENICHNS] ONTUMAIBHOW KOH(HUTYPaIUH HOIIOCOB POTOPA U CTaTopa.

Tak kaKx MarHUTHOE TOJIE CO3JaBAEMOE JIEKTPOMArHUTOM, HEOXHOPOIHO, ObLIA BBIBElIeHa (opMyia pacyera
MarHUTHOM MHAYKLUUH, CO3JaBacéMON NPSIMOYTONBHBIM BHTKOM B HPOU3BOJILHOW TOYKE NPOCTPAHCTBA Ha OCHOBE
3akoHa bmo-CaBappa-Jlamiaca [4].B xome mpeoOpazoBaHHMI TMOJYYCHHI [IBE COCTABILIIONINE PE3YIBTHPYIOMIETO
BEKTOpa MarHWTHOM WMHAYKIHH, Ha OCHOBE KOTOPBIX IOJIyYEHBI NMPOCKIMH COCTABIISIOIIMX BEKTOpa MarHUTHOM
MHAYKIHH [0 TPEM ocsiM (puc.2).

— RX . — RY . — RX o1 Y o1 .
B,, =B, cos&;B, , =B’ CosA; B, , =B, sind+B/ sinA;
e
£6 =B}, OY,ZA =B OX.

CormacHo MCTOAY OKBHUBAJCHTHOI'O COJICHOMWAA, IIOCTOSIHHBI MAarHuT OBLI 3aMEHEH OJTHOBHUTKOBBIM
KOHTYPOM C 3KBUBAJICHTHBIM TOKOM, ITOCJIC YC€TO, COTJIACHO 3aKOHY AMHepa paccyuTaHa cuijia BSaHMOﬂCﬁCTBHH.
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CocraBmsromue cuisl AMIiepa, IeHCTBYIONIeH Ha SKBUBAJICHTHBIN KOHTYD:
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IToka UEHTp SKBUBAJIEHTHOIO KOHTypa HaxXOAWUTCS HENOCPEACTBEHHO HaJ LEHTPOM KOHTypa
3MEKTPOMArHuTa, cuibl B miockocTd XOY CKOMIIEHCHUPOBaHbI, CyMMapHasl CHja HalpaBieHa BAoib ocu Z. Ilpu
CMCIICHAH BO3HHUKACT CABHTAIOIINH MOMEHT, (OPMHPYIOMMHA TOJe3HOe ycuimue. JlJIi COCTaBIIIONICH CHIIBL,
JICHUCTBYIOIEH Ha KPYIJIBI MarHUT BJOJIb NPSIMOM, COECOUHSIONIEN LIEHTP 3JEKTPOMAarHuTa M MPOEKIMIO LIEHTpa
MOCTOSIHHOTO MarHuTa Ha och OX OblIa morydeHa 3aBucuMocTs Fx=f(x) (puc.3).

Fx.FxaH
0.6

0.4

X, MM

0 20 10 60

puc.3 I'paghux 3asucumocmu Fx=f{x), Fxa=f{x)

JlaHHas 3aBHCHMOCTD anmpokcumupyetcest pyHkuueit [aycca:

-(x-a)°

k2
F.=lke ™= ,

rae | — Tok, mpoTekaromuii Yepes KaTYIIKy cTatopa, A; X — PAacCTOSHHE MEXAY LEHTpaMH KaTYIUKH H
NOCTOSTHHOTO MAarHMTa pOTOpa, M; a — CTOPOHA NPSMOYIOJLHOTO BHTKa Karymikw, M; k1 — koaduuueHt
anmpoxcuMarun, H/A; k2 — ko puuueHT anmpokcuMaIim, M.

JlaHHYIO 3aBHCHMOCTh MOXXHO HCIIOJIB30BaTh B ainroputmax ymnpamieHus MK]] nms ompeneneHus CHIIBI
B3aUMOJEICTBUS pOTOPA U CTATOpPa U CyMMapHOI'O MOMEHTA.

Js MK]] npeasnosxeHo 1Ba alropuTMa yIpaBiIeHUs, BEKTOPHBIA M TUCKPETHBIH.

IlepBplii W3 HUX, BEKTOPHBIH, NPEAINOJAracT IOJyYEHUE MPSAMOJIMHEHHON TPACKTOPUU JIBUIKEHUS
MOCPEJICTBOM COBEPLICHMS JIEMEHTAPHBIX NEepeMENIeHUH, pa3MepaMH, onpeaesieMbIMU KOHCTpyKIed MOMII u
pacHoNoXeHUEM TIOJIOCOB POTOPA U 3JIEKTPOMAarHUTOB. CMBICT BEKTOPHOIO aJIFOPUTMA 3aKJII0YaeTCs B CO3JAHUU
PaBHOJECHCTBYIOICH CHIIBI, KaKk CyMMBl CHJI, JEHCTBYIOIIMX Ha IIOJIOC POTOpa CO CTOPOHBI OJIMDKAHIIMX
3JIEKTPOMAarHUTOB, BEKTOP KOTOPOW COHANpaBJICH C BEKTOPOM 3ajaHHOro mnepememieHus (puc.4). B cozmanum
PaBHOJEHUCTBYIOIICH CHJIBI YYacTBYIOT JIMIIb T€ 3JEKTPOMArHUTHI, KOTOPBIC IONAJAIOT B 30HY 3((EKTHBHOTO
B3aMMOJICHCTBHsA. B naHHYI0 30HY NONAAarOT 3IEKTPOMATHUTBHI, MOIYJIb CHJBl B3aUMOJEHCTBUS, C MOCTOSHHBIM
MarHuTOM MOIIOCa pOTOpa, KOTOphIX mnpeBblmaer 10% OT MaKCHUManbHOTO 3HAYEHMs, NPHHAIIEKHOCTD
ompeneNnaercss MO0 NOTY4eHHOW paHee 3aBUCHUMOCTH IOJIE3HOW COCTaBISIOIIEH CHIIBI  B3aMMOJEHCTBHSA
AIIEKTPOMArHUTa M IIOCTOSHHOTO MAarHWTa OT PAacCTOSHHS MEXIy WX LEHTPaMH, anmpoKCHMHPOBAHHON (yHKIMEH
T"aycca.
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puc.4. [punyun 6exmopno2o anreopumma ynpasieHus

BropbiM pa3paOoTaHHBIM aJTOPUTMOM SIBISICTCS AMCKPETHBIM alropuTM ympaeieHus. B orimume ot
BEKTOPHOT'O, IAHHBIH alrOPUTM MOXKET (YHKIIMOHUPOBATH 0€3 00paTHOI CBSI3M IO IOJIOKEHUIO, SIBIISLSICH 110 CBOCH
CYTH OTpakeHHEM NpHUHNHUIA paboThl maroBoro asurarens aast MOMIL. [Ipu ucnons30BaHUH TAaHHOTO aITOPHUTMA
VIOpaBJICHUS TPAaeKTOPUSA TIIEpPEeMEIICHUS HOCHUT XapakTep JOoMaHoW mpsmoin (puc.5). Ilpm wucmonb3oBaHNH
JMCKPETHOTO aJNrOPUTMa KOMMYTAIMs KIIOUCH OCYIIECTBISETCS TakMM OOpa3oM, YTO TOKH 3JIEKTPOMAarHUTOB
WU3MEHSIOTCS JUCKPETHBIM 00pa3oM (TUTIOC, MHUHYC HOMHHAJ), a POTOPOM COBEPIIAIOTCS TOJBKO 3(deKkTuBHBIC
MepeMEIeHNs, TO €CThb MEpPEeMEIleHHs, B KOTOPBIX 3a7CHCTBOBAHO MAaKCHMalbHO BO3MOXHOE YHCIIO
3JIEKTPOMAarHUTOB MPY HOMUHAJBHBIX 3HAYCHHUAX TOKOB.

& L

puc. 5. [luckpemnuii ancopumm

Jiss ocymiecTBICHHS 3KCIIEPUMEHTANBHBIX HCCICIOBAaHUNA OBLT M3TOTOBJICH cTeHmoBod mporotun MK]I,
31eMeHTHI KOHCTpYKImHr MOMII koToporo npencTaBieHsl Ha puc. 6.

75



Hunopanmonusii koHBeHT «KY3BACC: ObBPASOBAHUE, HAYKA, THHOBAILIN

puc.6 Cmamop u pomop MOMII

Jus wmcnpITaHus pabOTOCIIOCOOHOCTH JaHHOTO oOpa3ma OBDI  HCIONB30BAH IUCKPETHBIM  alTOpUTM
yIpaBlieHUs, TpapUK M3MEHEHHS KOOPAWHAT Bajla POTOpa MPU COBEPIICHWH SIMHUYHOTO Iara IpelcTaBlIeH Ha
pHcC.7, a IpH COBEPLICHHN HECKOJBKUX IIaroB ¢ BO3BPALICHIEM B HCXOJHYIO TOUKY HA PHC. 8.

LyzMuM
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puc.8 Uzmenenue xoopounam eéana MK/

Takum o0Opa3oMm, JOKa3aHa BO3MOXHOCTb CO3JaHHMs  pabOTOCIOCOOHOTO  MYJIBTHKOOPANHATHOTO
anexTpoasurareis. IlonydeHHbIe pe3yabTaThl MO3BOMISIOT CIENaTh BBIBOJ O MEPCHEKTUBHOCTH JaHHOW pa3paboTKU
Ui  TpPUMEHEHHS B  MAHMIYIATOpPax  CIOXKHOM  KOHCTPYKLIMH, TpHYeM 0co0eHHO  3(h(heKTHBHO
MYJIBTUKOOPAMHATHBIN 3JIEKTPOJIBUTATENIb MOXKET OBITh MCHOJBH30BAaH B KaYeCTBE CHCTEMBI OPHEHTALUU pabodero
oprasa. /lanpHeine nccieaoBaHus OyyT HallpaBJICHB! Ha COBEPIIEHCTBOBAHHE AITOPUTMOB YIIPABICHHUS, a TAKKe
MOBBIIIEHIE KOMITAKTHOCTH yCTpoiicTBa u yBenudeHust ero KIT/I.
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Bausinue 3J1eKTPOXMMHUYeCKOil AKTUBALMH BOJbI 3aTBOPEHUS] HA CTPYKTYPOOOpa3oBaHue B
HEOPraHU4YeCcKMX AUCHEePCUsix
Hankun Eezenuii Anexcanopoeuy
Ilankuna Hnona Anamonveena
Canxkm-Ilemepbypeckuii nonumexnuyeckuu ynueepcumem Ilempa Benuxoeo
bapabanwuxos FOpuii I'epmanosuy, 0.m.H.
pankinstorm@gmail.com

Bo MHOrHMX HeOpraHMYeCKUX THAPOJUCIEPCHAX (BSDKYIHME CMECH, KepaMHUYECKHE M OTHEYHNOpPHBIE MAacCHl,
JUCIEpPCUU TIHH, KpeMHe3éMa, KOpyHAa U Jp.) BoJa SIBJIAETCS aKTHBHBIM KOMIIOHEHTOM. B Takux cucremax
MEXaHU3M M KHHETHKa DPAa3IUYHBIX NPOLECCOB, NMPOTEKAIOIIUX B KUIKUX MPOCIOHWKAxX, 3aBUCHUT OT COCTaBa U
(PM3UKO-XMMUYECKUX CBOMCTB BOJBI, W3MEHEHHEM KOTOPBIX MOJKHO MHOBBICUTH €€ aKTHBHOCTb M TEM CaMbIM
YBEIHYHUTH CKOPOCTH MPOLIECCa CTPYKTYPOOOPa30BaHUS U IPOYHOCTH JUCHEPCHBIX CTPYKTYP.

W3 HepeareHTHBIX METONIOB BO3MIEHCTBHS Ha BOXY IIMPOKO NMPHMEHSIIOT MarHUTHYIO M 3JCKTPOMAarHUTHYIO
00paboTKy, OOJyueHHE YIbTPa3ByKOM, JETa3allii0 W IOJOTPEB BOAHI M Ip. B mocienHee BpeMsi BHUMaHHE
Pa3IMYHBIX CTIEIHAINCTOB IPUBIICKACT ICKTPOXUMHYECCKAs aKTUBAIHS (MOHU3AIIHSI) BOJIBI, KOTOpAs 3aKJII0YacTCS B
3JIeKTPo0OPadOTKE BOIBI B IEKTPUICSCKOM MOJIE TIOCTOSHHOTO TOKa B KATOJAHOW M aHOIHOM 30HAX AJIEKTPONIH3Epa.
IIpu 5TOM mONTy9aroT menovHoH (B KaTOQHOM 30HE) M KUCIBIN (B aHOJHOM 30HE) pacTBOPHI, 00JIaIaroue O0IbIIon
XUMHUYECKON akTHUBHOCTHIO [1]. IMeroTCs JaHHbIe 00 AJIEKTPU3AlUU BOJBI BHICOKOBOJIBTHBIM JIEKTPOCTATHUECKUM
mojieM 0e3 MPOXOXKACHUS DICKTPUUECKOr0 Toka. [1o 3TOMy cmocoOy 3JIEKTPOAKTHBAIMS BOJBI TOCTUTACTCS
MOJKJIFOUCHHEM 3JICKTPOJIOB K MCTOYHHUKY BBICOKOBOJBTHOTO HANPSDKCHHS, OJHA YaCTh AJICKTPOJOB HAXOJUTCS B
AJIEKTPUYCCKOM KOHTAKTE C BOJOH, JApyras 4YacTh OTJAEICHA OT BOJBI CJIOEM O3JICKTPOHM3OJIuU. B mporecce
00paboTKU BOZA DJIEKTPHU3YETCS 3a CUET CTEKAHUS 3apsJJOB C HEM30JUPOBAHHBIX JIEKTPOJIOB [2].

B [3] mpuBeneHs! pe3ynbTaThl H3YYEHU BIUSHUS dIIEKTPOXUMHYECKN aKTHBHPOBAHHON (MOHU3UPOBAHHOI)
BOJBI HA CTPYKTYypOOOpa30BaHME IEMEHTHBIX ITACT. Y CTAHOBIICHO, YTO AIIEKTPOIPOBOAHOCTD TAKOW BOIBI (KHCIION
pH=3,5 u memnounoit pH=10,5) BbIme, YeM BOIONMPOBONHONH (B OCHOBHOM BCICICTBHC YBEIHYCHHUSA B HEH
conepxanns noHoB H+ u OH-; BA3KOCTB ke €€ MEHBIIE BSI3KOCTH BOJOIPOBOJHON BOJ, YTO TOJDKHO ITIOBBIIIATH
CKOpOCTh THIpaTaly ImeMeHTa (u3-3a yBemmdeHus auddysum). B 1emeHTHOH macte, MPUTOTOBICHHOW Ha
AKTUBHPOBAHHOW BOJIE, COKPANIAETCS MEPUOJ THIPATAINH, YCKOPSIETCS CTPYKTYpooOpa3oBaHUE M yBEIHMYUBACTCS
npodHocTh OeToHa (Ha 25-30%). Ilpum ompeneneHUKM BpEeMEHM TallleHHs BO3IYIIHOW M3BEeCTH (TIPH 3aTBOPEHHUU
M3BECTH BHaJalle KHUCIOTOM, a 3aTeM WIeIOYHON BOJIOW) TemrepaTypa TalleHHs MOBBIMIAETCS, & BPeMs TalleHUs
YMEHBIIIAETCS 0 CPaBHEHHIO C BOJOMPOBOJHOW BoJoW. Kpome TOro oOHApyKE€HO, YTO DIEKTPOXUMHYECKH
aKTUBHPOBAaHHAsI BOJA, MOJYYEHHAs B CIELUAIBHOM D3JEKTPOJHM3EPE C MEAHBIM aHOJOM M CTalbHBIM KaTOJIOM,
CMOCOOCTBYET JMCIEPTUPOBAHMIO M BBHIMBIBAHHMIO TJIIMHHUCTHIX YaCTHI[ U3 IUIacTa CTEHOK CKBaXWHBI. [lmomamm
3JIEKTPOJIOB, BpeMsi 00pabOTKH, CHjla TOKA OBLIHM MPUHITHI TAKUMH, YTOOBI KOHIICHTPAI[USI HOHOB MEIU COCTaBJIsLIa
10 mr/m. B pesynbraTe IpUMEHEHUS aKTHBHPOBAHHOM BOIBI Macca BBRIMBIBAEMBIX YACTHIl yBEeIHMYUBaeTcs Oolee,
4yeM B 2 paza. OOBIYHO pETyIUpOBaHHE CKOPOCTH U HAIIPABICHHS JIEKTPOXHUMUIECKON aKTHBAUHU OCYIIECTBIICTCS
ITyTeM M3MEHEHHs TOTEHITIAaNIa, MOJIPHOCTH JIEKTPOa, KOHCTPYKIIUH IEKTPOIH3epa, BPEMEHH.

BespearenTHBIC METOIBI aKTUBAITMH BOABI U BOJIOCOACPKAIINX CHCTEM OCHOBBIBAIOTCS TJIABHBIM 00pa3oM Ha
SMIOUPUYECKUX 3aKOHOMEPHOCTSAX. DTO ONpeAelsieTcs, MPEeXIe BCEro, HEJOCTAaTOYHOCTHIO M3YUCHHS CIIOMKHBIX
(hM3UKO-XUMHYECKIX U CTPYKTYPHBIX IPEBPANICHAN, MIPOUCXOIIIINX B BOJC B pe3yabTaTe BHEIIHUX BO3ICHCTBHIA.
DJIeKTpOXMMHUYECKasl aKTUBAlMsl XapakTepusyercs OoJblIoi 3()(EeKTUBHOCTBIO M JIETKOCTHIO  YIPaBICHHS
MPOLIECCOM, KOTOPBIM peanu3yercss MyTeM JJIEKTPOXMMHUYECKOTO BO3JCWCTBHMS HAa BELIECTBO B 30HE
MOJSIPU30BAHHOTO 3JIEKTPOoAa. IIpM TakoM BO3IACHCTBHH DSHEPIHs PAcXOAYeTCs HE TOJIBKO HAa XHMHYECKHUE
MPEBpAIICHUA W BBIACICHUE TCILUIA BCICACTBUEC OMUYCCKHUX H IMOJTAPU30BAHHBIX IMOTEPHb, HO MOXKET YaCTUYHO
JIOKQJIU30BATbCA B IPUINECKTPOAHON 30HE, BBI3bIBAsl PA3IU4YHbIE CTPYKTYPHBIE IPEBPAILEHUS, OIpPEACISIOINE
npeObIBaHKE Cpelbl HEKOTOPOE BpEeMs IOCHE 3JIEKTPOJH3a B METacTaOMIBbHOM cocTOSHHHA. OOBIYHO TIOCHE
MpeKpaIleHHs AIEKTPOIH3a OOIbIIas YaCTh MPOAYKTOB IEKTPOXUMHUYCCKUX MPEBPAIICHUI Yepe3 HEKOTOPOe BpeMs
MEPEXOJUT B paBHOBecHOe cocTosHue. CymiecTBOBaHWE HEYCTOHYMBBIX XUMHYCCKH aKTUBHBIX BEHICCTB
(>KUAKOCTEH, Ta30B) MOCIIC aKTHBAIMK OIPEAEISIeT B KaKOH-TO Mepe MOBHIIICHHYI PEaKIIMOHHYIO CIIOCOOHOCTDH B
Pa3IMYHBIX MPOU3BOJICTBEHHBIX IPOLECCaX. B TEXHOIOTMH MPUTOTOBICHUSA OETOHA MPEIOKEHO HCIOIh30BaTh
BOJIy, AJIEKTPOOOPaOOTaHHYIO Iepel 3aTBOPCHHEM BO BHEIIHEM II0JIE PAaCTBOPHMEIX AIIEKTpoaOB. B mporecce
00pabOTKN TeHEPUPYIOTCS TIETIOYSUHbIE arperaThl U3 THAPOKCHIA MeTajlia, KOTOPhIE TIPH BBEICHUU B TBEPCIOIIHIA
6eToH 00pa3yIOT apMUPYIOIINE CTPYKTYPHI (THIA mepHoaAndecKux KoutougHeIX cTpykTyp IIKC), uro mpuBoaut
3HAYUTCIIPHOMY YBCIIMYCHUIO ITPOYHOCTHU KaMHH. CHC}IyeT OTMETUTH, YTO PAJ HCCJ’[C}IOBaTeHeﬁ MpuaacT BaXHOE
3HAYCHHE ONPEICISIONICH PO arperaTtoB, COACPIKAIIMX THAPOKCHIBI, B CTPYKTYPOOOPA30BaHUN BOIHBIX CHCTEM.
Hampumep, paccmarpuBator OH- u H30+ kak meHTpsl 00pa30BaHUsS OTHOCUTEIHHO CTOMKHX HAJIMOJICKYJISIPHBIX
CTPYKTYP HIIH 00CYKIAeTCs )KUIKOKPUCTAULIHIECKOE CTpOCHHE BOABI [4].
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B Hacrosiieit pabote B quadparMeHHOM 3JeKTponu3epe obpabdarsiBanick BoaHbie pactBopbl 0,01 H NaCl u
0,02 H NaHCO; npu BoinpsiMiaeHHOM HanpspkeHun 220B B Teuenne 8 MUHYT, 00bEM JKHUAKOCTH cOCTaBisiI 1 1. Beun
MIPOBENICH PSA OTBITOB IO TBEPACHHUIO 00pa3ioB-Oamoduek 4x4x16 cM u3 meMeHTHO-miecyanoi cmecn (1:3). s
3aTBOPEHMS TPUMEHSIINCH 00paboTaHHBIE PACTBOPHI (AHOJWTHI) W U KOHTPOJS — IUCTHIDIMPOBAHHAs BOJA;
BOJIOLIEMEHTHOE OTHOIIeHHe paBHO 0,5. BBUIM MOIydYeHBI pe3ynbTaThl (CpeoHHE apUpMETHYSCKHe 3HAUCHHS M3
IIecTH UcbITaHui). [Ipu ManpIX cpokax TBepaeHHA (24 daca) MaKCHMAaIBHBIN MPUPOCT MPOYHOCTH HAOIIOAAICS B
o6pasiax, mpurotosieHHbix B pactBope NaCl: mpounocts Ha u3rub yBenuumiace Ha 32% u Ha cxarue — Ha 21,4%
M0 CPaBHEHUIO C KOHTPONBHOU mpoboii. [Ipu cpokax TBepIeHHs 7 CYTOK MPOYHOCTh Ha M3THO KaK KOHTPOJIBHBIX
0o0pa3loB, Tak W NPUTOTOBJICHHBIX Ha AKTUBMPOBAHHBIX pacTBOpax OblIa IMPUOJM3UTENIBHO OIMHAKOBOW:;
NPOYHOCTH Ha ckaThe obpasua Ha pactBope NaCl Obi1a Ha 14,8% BbIle, ueM B KOHTPOJIbHOM obpasiie. [Ipu cpokax
TBepAEHHUS 28 CYTOK MaKCHUMaJbHBIH MPHUPOCT HPOYHOCTH YCTAHOBJIEH JUIsi OOpas3loB, IMPUTOTOBJICHHBIX Ha
pactBope NaCl u Obu1 paBen: Ha m3rub — 23%, Ha cxatue — 32,6%. s ob6pasuoB Ha pactBope NaHCOj;
YBEJIMYCHUE IPOYHOCTH Ha U3rub — 7%, Ha cxatue — 18,7%.

W3 mpuBeneHHBIX pe3ysIbTaToOB CIENYET, YTO AIEKTPOAKTHBAIMS BOJIHBIX PACTBOPOB IO3BOJISET HOBBIIATH
MPOYHOCTHBIE TOKAa3aTeNN LEMEHTHBIX 00pa3noB Ha 20-30%, 4To MpuOIM3HTENHHO COOTBETCTBYET IOKA3aTesiM,
OIMCaHHBIM B JIMTEPATYPHBIX HCTOYHMKAX [3]. PasnmudHble pe:KUMBI AICKTPOXMMHYECKOH 00pabOTKH pacTBOPOB
(WMTENBHOCTD, HANpPSKEHNWE TOKA) OKa3bIBAIOT HEOJMHAKOBOE BIHMSHHE Ha IIPOLECCH CTPYKTypoOOpa3oBaHHS B
muctiepcun. [lpuHsaTeie B pabote mapaMmeTpsl 00paboTku (8 MuH U 220B) SBIAIOTCS ONTHMAaIbHBIMH. BBIABICHO,
YTO TIOBBIIICHHE MPOYHOCTH IIEMEHTHBIX 00pA3IOB Ha 3JIEKTPOXUMHUYECKH aKTHBHPOBAHHOHW BOJE, MO-BHINMOMY,
ompenensercs 3pdexraMmu arperaii HOHOB H;O", OH u ap. ¢ ydactuem H,0. OxHako He0OXOANMEI NanbHEHIIHE
o0CTOSITENIbHBIE HWCCIENOBaHMs JJIsi PELICHHs BOIPOCa O MEXaHHW3ME IPOLIECCOB CTPYKTYpooOpa3oBaHHs B
TUAPOJUCIEPCUSIX C AKTUBUPOBAHHOM BOJIOK.
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YunTeiBast ObICTPOE CHIKEHHE JIECHBIX 3aracoB B cTpane ( 1,5 ra B MHHYTY) ¥ OTPOMHYIO IIEHHOCTB Jieca !
KOPMHT, IIOUT, OJICBACT, OXPAHSCT 3[J0POBbE, UCIEISIET MHOTHE HEAYTH | T.1. (a OECIIEHHOCTH €To 3aKIovaeTcs B
TOM, YTO XMBOTHBII MHD BBIIENISECT YIIEKUCIBIN Ta3 U MOYY, a JIeC, B OOMECH Ha HHX, JaeT KUCIOPOJ U HACTOSIIYIO
MUTHEBYIO BOAY) — BOIIPOC OEPEKHOTO OTHOWIEHHUS K JIECOIPOAYKINH B CTPOUTENBCTBE TOJDKEH OBITH IEPBBIM.

OmHuM U3 MyTed pallMOHAIBLHOTO HCIOJIb30BAHUS IPEBECUHBI SIBJISIETCSI YTOUHEHHUE pacueTa BBITOJIHIEMBIX
u3 He€ KOHCTpYyKIwmiA. HanmpuMmep, NMPUHATOE YMCICHHOE 3HAYCHHE (PU3MKO-MEXaHUYCCKON BEJMYHMHBI JIPCBECHHBI
OJIHOM MopoAbl AJist Bcell rpoManHoi TeppuTopu PO B olHUX ciaydasx OKa3bIBAaeTCs 3aBBILIEHHBIM, a B IPYTHX —
3aHMKCHHBIM. A 3TO BeAET MO0 K CHIDKCHHUIO HAJIC)KHOCTH KOHCTPYKIUH, JINOO K HCOOOCHOBAHHOMY TIEPEPACXOIy
MaTepHaa.

I[epeBb?[ O,I[HOI>'I IOopoJabl, BbIpOCHINEC B PAa3JIMYHBIX MPUPOAHBIX W IMOYBCHHBIX YCJIOBHAX, MMCIOT PA3HBIC
moKasaTcjin CI)I/IBI/IKO-MGXH.HI/I‘IGCKI/IX CBOIICTB.

Kak m3BecTHO, pacueTrHoe compoTuBieHHEe ApeBecHbl ( R ) ompenemsiercs mo ¢opmynam, KOTOphIE B

cOOpaHHOM BHJE CBOJSTCS K OHOM 0O1Ieit
R=Ry (1-t,V)C/K,

rae: to - MokasaTelb HaJIe)KHOCTH, paBHBIA 2,25 (¢ BepoATHOCTBIO 97,4% - I KOHCTPYKIMH 3[aHUI U
coopyxxenuit I u II xmacca orBercTtBeHHOCTH) M 1,64 (c BeposTHOCTBIO 95% nIs KOHCTpYKUMH 3maHUM U
coopyxenwii 111 ximacca 0TBEeTCTBEHHOCTH);

V' - K03 PUIINEHT N3MEHYNBOCTH, 3aBUCSIINN OT BUAA HarpspkeHHoro coctosHuA ( 0,20 — pu pacTspKeHUH
BIOJIb BOJIOKOH; 0,13 — IIpH C)kaTHX ¥ CMATHH BAOJIb BOJIOKOH U T.1.);

K —xo>dduiienT 6€30macHOCTH 10 MaTepHally, yUUTHIBAIOIIUHA JUINTEIBHOCTD JEHCTBHS Harpy3KH, TOPOKH,
MacmTabHbIH (pakTop.UncneHHOe 3HAYEHHE 3aBUCHT OT HANpPsDKCHHOTO COCTOSIHUSI M HaXOAWTCA B mpenenax 5,5 -
3,1 (g pacTshKeHUS BIOJB BOJOKOH — K = 5,5; cokaTwst U CMSITHS BAOJIb U TIOTIEPEK BOJIOKOH — K = 2.2 u T.11.);

C — k03 PUIHEHT, YUUTHIBAIOIINI COPTHOCTh APEBECHUHBI M IPUHUMAEMBbIN 11 coptoB: 1-ro — 1; 2-ro- 0,9;
3-ro -0,65;

RBp — cpennee 3HaueHHe npexaena NpouHoCTH ApeBecuHsl, faHHOe B 'OCT 4631-49 «Ilokazatenu ¢uzuko-
MEXaHHYECKUX CBOWCTB IPEBECHUHBI (PEKOMEHIOBaHHBIHN)».

Ha ocHoBaHMM W3I0KEHHOTO OTMPEIENIEHO PACUETHOE COMPOTUBICHHE APEBECHHBI XBOWHBIX TMOPO/I,
MPUMEHICMBIX B CTPOUTENLCTBE. UMCICHHBIC 3HAYCHUsS PACYCTHOTO CONPOTUBIICHHS Ha PACTDKCHHE M CXKaTHE
BJIOJIb BOJIOKOH TIPHUBE/ICHBI B TaOJIHIIE.

Takas >xe KapTHHA CKJIaJbIBETCS M 110 MOJYINIO YIPYTOCTH JIpeBecHHBI. B cnenyromeii Tabnuie npuBeneHs!
YHCJIEHHbIE 3HAYCHUSI MOJYJSl YIIPYTrOCTH BIOJIb BOJIOKOH JIPEBECHHBI XBOWHBIX IMOpoJ ¢ nuddepeHnuanyuent mo
peruoHam.

peBecuna Knacc oTBeTCTBEHHOCTH 371aHUS,
COOPYXKEHUS
lmll Il
Coprt apeBecuHBI Copr
JIPEBECUHBI
1 2 3 1 2
3
1 2 3 4 5 6
7
PactsbxeHue Bnonb BOJIOKOH, R, krc/em®
Cocna
Kosnbckoro nosyoctposa, LleHTpanbsHOro u
Ceepnoro paiioHoB EBporneiickoil yactu 100 90 - 120 110
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VYpana u 3anagnoit Cubupu

Bocrounoii Cubupu
Enp
OOBIKHOBEHHAS

VYpana u 3anagnoit Cubupu

Bocrounoit Cubupu
ITuxta
KaBka3sckas

3amaguoit Cubupu

Boctounoii Cubupu
JIncTBeHHuIIa
VYpanbckas

3anagHoit Cubupu

Bocrounoit Cubupu
110 -

90

80

120

70

80

120

70

60

120

110

100

80

70

100

60

70

100

60

50

110

100

90

CikaTtue ¥ cMATHE BIIOJIb BOJIOKOH R, Rey , kre/em?

CocHa

Konbckoro nmomxyoctposa, LleHTpansHOro u
Cesepnoro paitoHoB EBporeiickoit Hactu

130 90
VYpana u 3anagnoit Cubupu
100
Bocrounoit Cubupu
90
Enp

Oo6bikHOBeHHass U Bocrounoit Cubupu

100
VYpana u 3anaguoit Cubupu
80
ITuxTta

KaBkasckas
90
3anaanoit Cubupu
100 70
Boctounoit Cubupu
70

JluctBenHuna

VYpanbckas
110

130

140

130

140

110

130

100

110

160

120

120

110

120

100

110

90

100

140

80

90

80

90

70

80

60

70

100

110 100

100

150

90

100

150

90

70

150

140

120

150

150

140

150

120

140

110

120

180

90

130

70

80

130

70

60

140

130

140

130

140

110

130

110

160
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3anagnon Cubupu 200 170 120 220 200
140
Bocrounoii Cubupu 170 150 110 200 170
120
ITopona npeBecuHbl Paiton npouspacranus Ex10°,
kre/om?
Koubcknii moryoctpoB 11
Cocna Hentpansusbiii u CeBepHblil paiionsl EBponelickoii wactu 1,45
VYpan, 3anagnas u Boctounas Cubupb 1,0
OOBIKHOBEHHAS 0,8
Ens Ypan 0,75
3amannas u Bocrounas Cubupn 0,85
KaBkasckas 0,9
ITuxTta 3amannas u Bocrounas Cubupn 0,8
JIucTBeHHUIIA Vpan, 3anagnas u Boctounas Cubupb 1,3

YTOouHeHHe 3HAUEHHsI MPOYHOCTHBIX M YIPYTHX CBOMCTB XBOWHBIX IOPOJ ApeBecUHbI ¢ nuddepeHumanmeit
10 PETHOHAaM ITO3BOJIUT palliOHANbHEE HCIIOIb30BaTh APEBECHHY, TOBBICUTH HA/I€KHOCTh MPOSKTUPOBAHHUS, a TAKXKe
MOJTHATH Ka4decTBO JEPEBSAHHBIX JIOMOB , TI€ OCTPO CTOUT BOIPOC IPOAYBAEMOCTH IIBOB MEXIY BEHIIAMU
(Kurymkun B.I'. JlepeBsiHHBIH TOM ¢ MOHOJIUTHBIMH CTCHAMH. MaTepHalibl HHHOBaIMOHHOTO KOHBeHTa «Ky3bacc:
oOpa3oBaHme, Hayka, HHHOBaum». Kemeposo.15.10.2015. C.17). UrHopupoBaHue paiioHa pou3pacTaHUs JAepeBa,
W3 JIPEBECHHBI KOTOPOTO BBIMOJHEHA KOHCTPYKIHS, SIBISETCS W HEBUAMMOHN NMPUYMHON Pa3IMYHBIX NE(EKTOB,
BO3HHKAIOIUX B MPOLIECCE IKCIUIOATALUY 31aHUS HIIH COOPY>KEHHUSL.

Crmcok myOuKanuii:
[1]. CIT 64.13330.201 1. depessannvie koncmpykyuu. Axmyanusuposannas peoaxyus CHull I1-25-80. 73 c.
[2]. Bemprox H.M. Koncmpyxyuu uz oepesa u niacmmacc. Munck. « Bouwsiiwas wixonar.1973. C.33-38.

[8]. Kumywwxun B.I. [Jocmosepnocmo pacuemos OepeesHHblX —dNeMEHMO8 YeabHo2o cedenus. //Cmpoumenvibie
mamepuanvl.2012.Ne6. C.71-73.

81



Hunopanmonusii koHBeHT «KY3BACC: ObBPASOBAHUE, HAYKA, THHOBAILIN

Pa3pa0dorka opranuveckoii SMyJIbCHH U KOMILJIEKCA MePONPUSATHIA 110 00eCbIIMBAHUIO
aBTOMOOMIBbHBIX 0por Ky30acca

Cokonoeé Muxaun Banepveeuu
Baxwvanoe Eezenuit Muxaiinosuu
Heanoe Cepzeii Anexcanoposuu
Kyzbacckuii cocyoapcmeennwiii mexuuueckuti ynusepcumem um. T.D. I'opoauesa
Llabaes Cepeeii Huxonaesuu, K.m.H., OOYeHm
ea-sokolov42@mail.ru

HLIJ'IGO6pa3OBaHI/Ie SABISICTCA Ba’XHBIM (baKTOpOM, BJIMAKOIIUM Ha 0e30I1aCHOCTh JABWKCHUSA, 310POBLC
YCJIOBCKAa M OKPYXAKLICIO Cpeay. C MPEBBINICHUEM JOMYCTUMOI'O YPOBHSA KOHLCHTpAIlMU IIbIJIK B BO3AYXC
yxXyamaerca BUAUMOCTL Ha aBTOMOOMIbHBIX Aoporax, HNOBBIMIACTCA aBapPIﬁHOCTL y4dacTKa, BO3pacTacTt
KOJIJTIMYECTBO AOPOKHO-TPAHCIIOPTHBIX HpOHCHleCTBHﬁ, B TOM 4YHUCJIC, C YyHAaCTHUEM IICHICXOJ0B. IIs11eBaTHIC YaCTUIIBI
OCCIAal0T Ha JIMCTbAX B3palllMBACMbIX CENbCKOXO03IMCTBEHHBIX KYyJbTYp, CHUXKasA 00BEMBI Ypoixad Ha TCPPUTOPHUU
perunona. IIeineBbie  OGJaKa BIOJb aBTOMOOHJIBHBIX JOpOr' HACCJICHHBIX ITIYHKTOB, CEJIBCKUX HOCCHCHI/II\/'I,
CaIOBOAYCCKUX HEKOMMCPUYCCKUX O6’BG,Z[PIHGHPII>'I SIBJISIIOTCS. MCTOYHHKOM 3a00JIeBaHUI JABIXAaTCIIbHBIX r[yTeﬁ, a
TAKIKE 3arpA3HUTCIICM 3CTCTUYCCKOI'O MPOCTPAHCTBA YCTIOBCKA.

B HacTosimee Bpemst mMeeTcsl OOJIBIIOE KOMMYECTBO PAa3UYHBIX MAaTEPHAIOB M METOAOB OOCCITBUTUBAHMUS
MOKPBITHH aBTOMOOWJIBHBIX TOPOT: CMadWBaHHME BOJOW; XUMHUYECKHE PACTBOPHI M COJH; MPOTYKTHI MEepepadOTKA
HepTH (KUOKUE OUTYMBI, ONTYMHBIC IMYJIBCHH, CHIPBIC HETH, CMOJBI, Ma3yThl); MOOOYHBIC MPOTYKTH H OTXOIBI
XUMUYECKHUX MPOU3BOACTB. CMayMBaHUE BOAOI — MCIICBBIA METOM 00CCIBUIUBAHMS, HO KpaiiHe HEe 3 (CKTHBHBINH,
TaK Kak TpeOyeT peryJsipHOTO MPOBEICHUS NAHHOTO MEPONPHATHs (0 HECKOJIBKUX pa3 B CYTOK). XUMUYECKHUE
pacTBOpBI M COJH, a TaKXKe I0OOYHbIE MPOIYKTHI U OTXOJbl XMMHUYECKHX HPOU3BOJCTB OKa3bIBAaIOT IMaryoHoe
BIIMSTHUE Ha CEJIbCKOXO3SHCTBEHHBIE KYJBTYpBI, BEIyT K 3arpsi3HCHUIO TPYHTOBBIX BOJ M IIOYB, MUMEIOT MAaIyIO
MPOIOJKUTEIBHOCT o0ecblInBaromero apdexra (1o 15-20 cytok). [IpoaykTsl nepepaboTku HEYTH UMEIOT MO0
BBICOKYIO CTOMMOCTb M TEXHOJIOTMYECKHE CJIOXXHOCTH NpPU HAaHECEHHH, JUOO KpallHe HETaTWBHO BIMSAIOT Ha
OKPYXKAIOIIYIO CPe/ly U 3JI0pOBbE uelioBeKa (Hampumep, cModbl) [1].

[IpuHIMD [eHCTBUS BCeX NPUMEHSEMBIX OOCCTIBUIMBAIONIMX MaTEpPHAlIOB M METOJOB OCHOBaH Ha
KOHTJIOMEpAlMd W YAEPKMBAHUHM TMBUICBATHIX YacTHL. [Ipw 3TOM KOHTIOMepamusi JOCTHTaeTcs JIMOO IyTeM
(opMHpOBaHUS CLEIUICHHS MEXIy IbUIEBATBIMM YacTHLAMHM 32 CUeT MOJIEKYJ] BOAbl (TIOJIMBKA BOMOM,
pacmpezieneHre XUMHYECKHX PacTBOPOB HIM COJel), IMO0 IMyTeM HMX CKICHBAHHUS WIN CBS3BIBAHMS (TIPOILYKTHI
nepepaOOTKH  HePTH, IOOOYHBIE TPOAYKTHI W OTXOABI IPOMBIIUICHHBIX MPOMU3BOACTB). JIIMTEIHHOCTH
obecrbuIMBaHMs ITyTeM (OPMHUPOBAHMS CLEIJICHUS MEXKY YacTHIAMH HEIPOJOJDKHTENIbHA 10 BPEMEHH, TaK Kak
nociie ucrapeHus BoJbl dpdekt odecnpuinBanus nponanaer. [Ipu cBs3piBanun yactuil 3¢dext obecrbuInBaHus
6oJiee MPOJIOKUTENIEH [0 BPEMEHH, YeM NIPU 00ECIEUCHNUH UX CLEIIEHHs, OJHAKO, B OOJIBIIMHCTBE CIy4acB, UMEET
HEBBICOKYIO CMaYMBAIOLIYIO CIIOCOOHOCTb.

HECMOTpSI Ha HaJIW4YUC pas3IMIYHbIX MAaTCpuaioB JJid 00eCIbBIINBAHUS Hle6eHO‘IHI)IX HOKpI)ITI/Iﬁ
aBTOMOOMIIBHBIX Aopor (XJ'IOpI/IZ[ KaJblus, XJOPUA MarHusd, KapHaJJIUT TGXHI/I‘ICCKI/IP‘I, KHUIKHUEC 6I/ITyMBI, CbIpas
He(I)TB, MasyT, KAMEHHOYTOJIbHbIC CMOIJIbI, J'II/IFHOCYJ'IL(I)OHEITLI TCXHUYCCKHUE, JIUTHOAO0D U z[pyrne), OHH PAKTUYCCKHU
HC HaxOoIsAT HOPUMCHCHHA H3-3a BBICOKOH yz[em,Hoﬁ GX(GZ[HCBHOﬁ CTOMMOCTHU TMPHUMCEHCHUS. dakTHdeckn Ha
TEXHOJIOTHYECKUX aBTOMOOHUIIBHBIX Aoporax MnpuMEHACTCA TOJBKO METOJ CMAadMWBaAHUSA BOﬂOﬁ, Jaxxe, HECMOTPS Ha
€ro O4YCHb HU3KYIO 3(1)(1)€KTI/IBHOCTL. Ha aBTOMOOHJIBHBIX Aoporax 06]].[61"0 MOJb30BAHNA B PCAKHUX CIIydasX
NPpUMEHAKOT B KadCCTBC O6GCHLIJ'II/IBaIOH.[eFO Martepuaia 6I/ITyMHyIO OMYJIbCHIO. A,I[MI/IHI/ICTpaL[I/Iﬂ CCJIIbCKHUX
MMOCCICHUN U CaTOBOTYECKUX HEKOMMECPUYECCKUX TOBAPUIICCTB, HCCMOTPSA Ha 6OJ'II)H_Iy}O 3aMHTEPECOBAHHOCTH, HE B
COCTOAHHNHU ITPOBECTU 06eCl'II)IJ'II/IBa}OH_U/Ie MEPOIPUATHA U3-3a UX BBICOKOIM CTOMMOCTH Ha CETOIHAIIHUN JCHb.

Jis pereHus mpo6IeMBbl BBICOKOH CTOMMOCTH M HU3KOHW 3((PEKTHBHOCTHIO CYIIECTBYIOIINX METOA0B OBIIO
MPEUIOKEHO pa3paboTraTh >PQPEKTHBHBIM MaTepuan A 0OeCTBUIMBAHUS MOKPBITHH aBTOMOOWIIBHBIX JOPOT Ha
OCHOBE BOJHO-OPraHMYECKHUX HMYJbCUI C IPOCTOM TEXHOJOTMEN €ro HaHeceHus. B pesynpraTe npennaraeMblil
KOMIUIEKC MEpPONPHUATHH OyJeT TEXHOJOTHYHBIM M HMETh HU3KYI0 CTOMMOCTH, J€ias ero JOCTYIHBIM Kak JUIs
OpPraHOB MECTHOTO CaMOYIPaBJICHUs, TaK U HEKOMMEPYECKUX TOBAPHIIECTB.

KoHeuHBIl MPORYKT IUIAHUPYETCSI UCIIOIBb30BaTh /Il 00ECHBUINBAHUS TEXHOJIOTHUECKHUX, BEJOMCTBEHHBIX
(obmiero mosb30BaHM), BHEBEIOMCTBEHHBIX M YAaCTHBIX aBTOMOOMJIBHBIX JOPOT CO IeOEHOYHBIM M I'PYHTOBBIM
MOKPHITUSIMH. Pa3pabaTbiBaeMblii HHHOBAIIMOHHEIH MaTepral Oy/eT pemars clielylolnne TEXHOTCHHbIE 3a1a4H.

- TIOBBINIEHMS OE€30IIACHOCTH JIOPOKHOTO  JIBIDKEHHWS, TPOM3BOAMUTEIBHOCTH M CPOKa  CITy>KOBI
TEXHOJIOTHYECKOTO aBTOTPAHCIIOPTA IPH IBUKEHUH 110 aBTOMOOMIIBHBIM JOPOTaM ¢ MIe0CHOYHBIM TOKPBITHEM;

- CHIDKEHHUS YpPOBHS 3arpsA3HEHUH MENKOAWCIEPCHBIMH (IBUIEBATBIMU) YacTUIAMH  TEPPUTOPHHA
CEJIbCKOXO3SIIICTBEHHBIX YTOMUI W TMPHYCaaeOHBIX YYacTKOB, NPHIICTAIONINX K aBTOMOOWJIBHBIM JOpOTaM C
Mme0CeHOYHBIM OKPBITHEM;
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- CHIDKCHUS pPHCKa 3a00JIeBaHMH JKUTENEH HAaCENEeHHBIX IyHKTOB, BOAMTENECH M MEXaHW3aTOPOB
TEXHOJIOTHUECKOTO TPaHCHOpPTa OOJE3HSAMH JbIXaTEIbHBIX IyTeH, BBI3BIBAEMBIX IOBBIIICHHBIM 3arps3HEHUEM
aTMOCc()epHOT0 BO3/yXa MbIJICBATHIMH YaCTUIIAMHU.

PaspabarsiBaemMBIii cOCTaB BOAHO-OPTAHWYECKON AMYJIBCHH OyIOeT HMETh MaKpPOMOJEKYIBI C IIeTIOYHON
¢ubpmmIsipHOH (hopMOH, 00JIATAIONIIX OTHOCUTENIFHO MAJIOH KOTe3ueH u OOIBIION aATe3MOHHON CIIOCOOHOCTRIO 32
CYET MCIIOJIb30BAHNS KaTHOHHBIX TOBEPXHOCTHO-aKTUBHBIX BemiecTB (ITAB). DTo mo3BoIIET TOCTUTHY T CHHKEHHS
KpaeBOT0 yIJla CMAadMBaHWS TBEPAOTO Tena (IMBUICBATBIX YACTHUI[) W MOBBIIICHUS MX TUAPOQUIN3AnNN. YCHICHHUE
a¢pdexra cmMauuBaHUA pPa3padaTBIBAEMOTO MaTepHala OTHOCHTENBHO W3BECTHBIX, JOCTHIAETCS 3a CYET
MOBBILIEHHOTO COJepKaHMs napagrHO-Ha()TCHOBBIX M apOMAaTHYECKUX YIIIEBOOPOIOB, 00JIaIAIOIINX HAUMEHBILEH
paboTOl aare3uu Cpeau MPOYUX YIrieBOAOPO/IOB, BXOSIINX B COCTAB OPraHUYECKHX BeUIecTB (HEQTH U MPOITyKTOB
ee nepepaboTKu).

PazpabareiBaeMblii MaTepHal, COCTOSIIUHA M3 NapadUHO-HAPTEHOBBIX M apOMaTHYECKHX YIIJIEBOAOPO/IOB,
BOJIBI, HOHM3aTOpa, [IAB U Xmopuna kanblus, J0JKeH uMeTh mIoTHOCTh 0,98...1,0 r/cM3 U YCIOBHYIO BSI3KOCTH
npu temneparype 60°C He 6osee 20 ¢, 4TO CONOCTaBUMO C JIYYIIMMH 0OECTIBUTHBAIOIIMME MaTepHaIaMy, IPU 3TOM
CTOMMOCTh €TO HCIIOJIb30BAHMS JOJDKHA OBITH HIDKE. DTOTO MOYKHO JOCTHYb IPH Pacxoje HAHECEHHUs MaTepHaia
0,4...0,5 /M2, uTo B 2-3 pa3a HIDKE, YeM MPH HCIIOIH30BAHUH JPYTUX MAaTEPUAIOB (PACTBOPHI XJIOPHUIA KAJBIHI —
1,5...2,5 nw/m2; xunkme Ourymnel um gertu — 1,0...1,5 n/mM2; OurymHBIe SMymbcum — 1,5...2,0 m/m2;
JTUTHOCYNB(GOHATH TexHndeckue — 1,4...1,8 1/mM2). Oxxunaemas IpoAOIKUTEIEHOCTS 00eCbIINBAOIIEro ¢ dexra
JOIDKHA cocTaBUTh A0 60...90 CyTOK, 4YTO NPEBOCXOIWT WJIM COINOCTABHMO C IIPOYUMH OOECTIBIIMBAIOIINMHU
MaTepuanamu (pacTBOpHI xuopuaa kamsiws — 20...40 cytok; xunkue 6utymsl u gerta — 30...50 cyTok; OUTyMHBIE
amynbeud — 60...90 cyTtok; murnocynshonatsl Texundeckue — 20-30 cytok). CBogHas uHpopMaIys npeacTaBicHa
B TabJHLE:

CymiecTByIOImue METOIbI 00ECIIBUINBAHNS aBTOMOOMIIBHBIX JOPOT
. BBenenue
ITokazarens cpaBHEHHS [Ipennaraemslit YBnaxHeHue A Po3nuB 6uTyMHBIX
METON BOJIOU XHUMHACCKIX SMYJIbCUI
pactBopos CaCl,
Pacxon matepuana,
00€eCITBUINBAIOIIETO
H 0,5...0,8 5...8 1,5...2,0 1,5...2,0
COCTaBa,
n/m
IIpoaomxuTeNnbHOCTD
a¢dexTa 00eCIbIIMBAHUS, 1o 50 10 0,2 1o 10 1o 60
CYT.
OpueHTHpOBOYHAS
CTOMMOCTH pabor, 96 20 35 185
TBIC. PYO. / KM.

OpHUeHTHPOBOYHAST CTOMMOCTh Marepuajia Ha pbIHKE JIO0JDKHA COCTaBUTh 35 py0./1, 4To NOpoXe, uem
PacTBOPBI XJIOPHJIA KAJBIH, KUIKHE OUTYMBI M OUTYMHBIE SMYJIbCHH, CTOMMOCTh KOTOPBIX COCTaBJIsIeT okoso 10
py6./1, 18 py6./1 1 21 py6./n cooTBeTCTBeHHO. OHAKO CTOMMOCTh MATEPHANIOB C Y4ETOM MX HaHeCeHHs Ha 1 M
MOKPBITUSL COCTABUT JJIsl pa3pabaThiBacMON BOJHO-OPTaHUYECKOH sMyibcuu 17,5 py6./M2, pacTBopa Xjopuia
Kanbiws — 20 py6./M?, KHIAKHX OUTYMOB — 22,5 py6./M%, GUTYMHBIX sMylbchii — 36,7 py6.m%. C yuerom
JUTUTENBHOCTH ~ o0ecmblIMBaromero s¢dQekra yneiabHas eXeIHEBHAas CTOMMOCTh MaTEPUaJOB  COCTABUT:

paspaGaTbiBacMasi BOIHO-OpTaHHMUECKast sMyibcus — 0,25 py06./M°EIeHb; pacTBOp Xiopuma Kaasims - 0,67

py6./M>Enenp; xukue 6urymsl — 0,56 py6./mM° 5 1enn; GUTYMHBIE SMyIbeHH - 0,49 py6./M° i 1eHs.

PazpabareiBaeMyr0 BOJHO-OPTAHHYECKYIO SMYJIBCHIO IUIAHUPYETCSl TOJy4aTh MyTEM TUCIIEPTHPOBaHUS
OPTaHUYECKOI'0 OCHOBAaHUS B BOJE IIOCPEACTBOM [HCKOBOIO CMECHUTENS. OMYJIbCHS, 10 MNpPEABAPUTEIbHBIM
OLICHKAaM, JIOJDKHA COXPaHATh CTAOMILHOCTD B TeueHue 14...20 qHel 1 XpaHUThCS B 3aKPBITHIX METAJUTMYECKUX HITH
IUIACTMAcCOBBIX E€MKOCTAX. Hawmydmmid pe3ynbrar Mo 0OECHBbUIMBAHUIO JOJDKEH OBITh JIOCTHTHYT, IIpH ee
HCIIOJIb30BAHUN B TCUCHHUC TPEX CYTOK C MOMCHTA IOJNYYCHHA, YTO NOAPA3YMECBACT BBIITYCK IO 3aKas. Bo
n30exkaHue pacmaaa YMYJIbLCUU BO BpEMs TPAHCIIOPTUPOBKH OT MOCTABIIMKA K TOTPEOUTEIIO, EMKOCTD JTOJIKHA OBITH
3amosiHeHa He MeHee uyeM Ha 90 % oT ee HOMHHaIBHOTO OoOBeMa. Ilepen MCIIONB30BaHHMEM OSMYIBCHH €€
HeoOxoauMo pasorpets A0 Temmeparypsl 50°C w TmiarenbHO mepemeriatb. JIJIS  TOCTIDKEHHUS JTy4IIero
obecrbunBarolero 3pdekra mpu 3aaHHOM pacxojie HAHOCUTh IMYJILCHIO PEKOMEHIyeTCS B TOHKOPACIBUICHHOM
BUAC Ha MNPECABAPUTECIBHO CMOYCHHYIO ITOBEPXHOCTb. B X0O€ HAHCCEHHUSA OMYJIbCUHN HCO6XOIII/IMO TINATCIBHO
CJISZINTH 32 HOPMOW pacxoja, Tak Kak Iepepacxojl MOKET BBI3BaTh CHIDKEHHME Kod(dduIMeHTa cueneHus Kojec
ABTOTPAHCIIOPTHBIX CPEICTB C IIOKPHITUEM, YTO HEraTHBHO IOBJIHMAET Ha O€30MacHOCTh JABWXKEHHA. B ciydae
CHIDKEHUsI KO PHUIIMECHTA CLEIUICHUS (TTOBBIILICHNS CKOJIB3KOCTH IOKPBITHsI) 00pab0TaHHbIH y4acTOK HEOOX0ANMO
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MPUCHINIATH CYXHUM MEJIKHM MEeCKOM. 3aKpbhIBaTh JBIKCHHE ABTOTPAHCIOPTHBIX CPEICTB BO BPEMSI U IOCIE
MPOU3BOJICTBA PabOT HE TpeOyeTCsl.

Jis BEIXOZIa TIPOAYKTa HAa PRIHOK HEOOXOIUMO MIPOBEICHUE HAYUIHO-HCCIenoBaTeNnsckoi padbotsl (HUP) s
pa3paboTku M 00OCHOBaHUS Hamboiee 3(PQPEKTHBHOTO COCTaBa, TEXHOJOTMH MOJNYYCHHS W HAHECCHHS BOJIHO-
OpPTaHUYECKOH IMYIBbCHH, 00CCIICINBAONINX HAWIYUIIHA 00SCIIBUTHBAIOIMNHN d(P(PEKT IPH MUHIMAIHHOM Pacxoe,
ee CTaOWIPHOCTH W JIETKOCTh mnpmMeHeHHs. B pamkax HUP mpemycmarpuBarorcs cepur 71aOOpaTOpPHBIX W
TIPOMBIIICHHBIX 3KCIIepUMEeHTOB. [Ipu mabopaTopHBIX HCCIETOBAHUAX HEOOXOIMMO pa3paboTaTh W momoOpars
COCTaB M TEXHOJIOTHYECKHE PEXMMBI IOIyYCHUS BOJHO-OPTaHHMYECKOH SMYJIBbCHH, OLEHHTh €€ CTaOMIBHOCTH U
CMa4MBaIOIyI0 CIIOCOOHOCTB, @ B XOZI€ MPOMBIIUICHHBIX YKCIIEPUMEHTOB — TEXHOJIOTHYECKHUE PEXKUMBI HAHECCHNS,
3¢ PEKTUBHOCTD U JJIUTEILHOCTD 00ecnbuInBaronero addexra.

Ilocne npoBeeHus KoMIulekca J1IaOOPaTOPHBIX HCCIIENOBaHUII MONydeHHas IMpOOHAas BOJHO-OpraHUYecKas
00eCIbIIMBAONIas IMYIbCUS, COCTOAIAs U3 BOJbBI, OPIaHUYECKOIO CBS3YIOLIEro, 3MYJbraTopa, MOHH3aTOpa U
crabunmuzatopa, oOnajarolas BBICOKOH YCTOWYMBOCTRIO K pacmany (me wmenee 10 nmueit) (puc.l) u K
HE3HAYHMTEILHOMY PAcCIIOCHHUIO B TeUeHHe 5-7 yacoB (puc. 2). HeratusHsiii 3 GeKT paccIoeHus JIErKo yCTpaHsIeTCs
IIPY MEXaHUYECKOM MepeMEIIBAHUI SMYJIbCUH, 3 CPOK XPAHEHHUS — 33 CYET MOBBIIICHHS IPOLCHTHOTO COJCPIKaHUs
cTabuiu3aTopoB. PazpaboTaHHas TEXHOJOTHMYECKas CXeMa IOJTYy4YCHHs SMYNIBCHH MPOCTa M HE MPELyCMATPUBACT
HCIIOIB30BaHMs JOPOTOCTOSAIINX KOJUTOUAHBIX MEJIBHHIL.

Puc. 1.Cocmosinue 600H0-0p2anuyeckoil IMyIbCUY NOBLIUEHHOTU (Cleda) U NOHUICEHHOU (cnpasa)
naomuocmu nocie 10 cymox ¢ MOMeHmMa u320moeieHus

a 7]

Puc. 2. Cmenenwv paccnoenus 600H0-opeanuyeckoil smyavcuu nocie 10 munym
MOMEHMA U320MosNeHus. (a) u no ucmeuenuio 5 uacos (0)

JlaGoparopHble ucciaenoBaHus 3()GEKTUBHOCTH IPUMEHEHHS BOJHO-OPTaHUYECKOW 0OeCIBUIMBAIOIIEH
IMYJIBCHH JOKa3all OKHIaeMBbIil 2 (eKT arperaTHpoBaHUsI MENKUX H mbuieBaTsix dactul (puc. 3). [Ipu npomyske
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KOHTPOJIbHBIX o6pa3u013 OBLIO OTMEYEHO CHUXKCHUE YPOBHS 3albJICHHOCTU MOMCIICHUS U KOJMYCCTBA OCCBIINX
NBIJICBATBIX YaCTUI B HCIBITATCILHOU YCTaHOBKE.

o -

Puc. 3. Obwvem ocesuiux MeIKux u NbLIEGAMBIX YACMUY U UX A2Pe2amupO8anus 8 X00e UCHbIMAHUS
KOHMPOAbHO20 00pasya (a) u 06pabomannozo 06ecnvliusaiouum cocmagom (6)

Pa3pabarsiBacMasi TEXHOIOTHS HAaHECEHHS KOHEYHOTO COCTaBa 3aKIFOYAeTCs B IMOBEPXHOCTHOM HAaHECCHUU
Ha TPeABAPUTEIHHO YBIAKHEHHOE MOKPBITHE BOTHO-OPTaHUIECKOW 00ECITBITUBAIOIICH IMYIIbCHH, CBI3BIBAIONICH 1
VKPYIHSIOIICH IbUICBaThlC W MENKHE YacTHIBI M TEePEeBOIIIeH WX B 0ojee KPYITHOE arperaTHoe COCTOSHUE.
ArperatupoBaHHBIE OOBEKTHI, UMesi 00Jiee BBHICOKHI BecC, HE MOJHUMAIOTCS B BO3IYX H3-3a BO3IYIIHBIX BUXPEBBIX
MOTOKOB 3a CUET 4Yero W JocThraercs obecmputuBaromuil 3ddekr. s yTBepKIeHHS TEXHOJOTHH HAHECCHHS
HEOOXOMMO TMPOBEICHUE TPOMBIIUICHHOTO JKCIIEPHUMEHTa Ha OOBEKTE, ¢ IENbI0 aJalTalHud MpeaiaracMoin
TEXHOJIOTHH K PEabHBIM YCIOBHUAM. [l 9KCTIEpUMEHTA IMJIAHUPYETCS U3TOTOBUTH MOOWIBHYIO MPOMBIIIIIEHHYIO
YCTaHOBKY JUIS TIOTYYESHHSI M PACTIPE/IENICHUs] BOJHO-OPTaHIMUECKOH 00ecIbUIMBAIONIEeH SMynbcud. [IpOMBITIITIEHHBIN
IKCIIEPUMEHT Oy/ET 3aK/II0YaeTCs B MO3TAHONW 00paboTKe MOBEPXHOCTH JAOPOTH, MOHUTOPUHIE 33 €€ COCTOSHHUEM,
KOPPEKTUPOBKE U UHTEJUIEKTYaJIbHOM 3aIUTE M0JyYEHHON TEXHOJIOIHH.

TakuM 00pa3oM, MHHOBAIIMOHHBIA METO/I 00ECTIBUTMBAHMS aBTOMOOMILHBIX OPOT 32 CYET HOBU3HBI, HU3KOH
CTOMMOCTH M TEXHOJIOIMYHOCTH MO3BOJIUT PELIUTH Pl BAXKHBIX 3a/1a4 PErHOHA!

- CHIOKEHHUE YpOBHS 3aNbUICHHOCTH OJIM3KO0 PacIoIOKEHHBIX K Jloporam TEPPUTOPUI
CeJbCKOXO035UCTBEHHBIX YIOJuil;

- CHIDKEHUE YPOBHsI 3a00JICBaHUH JKUTEIICH IEPEBEHD U TIOCEIKOB OOJIC3HIMU JBIXaTEIBHBIX ITyTEH;

- TOBBIMICHHE OC30MACHOCTH JIBM)KCHHUS 3a CYET CHIDKEHUsS YPOBHS 00pa30BaHUsI MBUIEBOTO O0JIaka MpU
JIBUYKEHUH TPAHCIIOPTHBIX CPENICTB MO KAPbEPHBIM U TPYHTOBBIM JIOPOTaM;

- CHIDKEHUE 3aTpaT Ha MPOBEJACHNE MEPONIPUATHN TI0 00ECITBUIMBAHNI0 aBTOMOOMIIBHBIX JTIOPOT.

Crmcok myOIrKaIuii:
[1] Hepwun, M. H. Obecnvinusanue agmomobunvhuix oopoe u azpoopomos / M. H. Ilepwun, A. I1. [Tnamonos, JI. A. Mapxos,
FO. H. Po30s.— Mocksa: Tpancnopm, 1993.— 145c¢.
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IoBbimenne 3Hepro3pPeKTUBHOCTH CHCTEM HAPY’KHOI'O OCBEIIEHMSI
IIpucmyna Apkaouit IOpvesuu
Ilonomapesa Examepuna Buxmoposna
Kyzbacckuii cocyoapcmeennsiii mexuuyeckuil ynusepcumem um. T.D. I'opbauesa

Jloneonon Tamvsna Jleonudosua, ooyenm
RM-9@inbox.ru

OHepro3((HeKTUBHOCTh HApPYKHOTO OCBEIICHHS 3aBUCHT OT CBETOOTAAYH MCTOYHHMKOB CBETAa M MX CPOKa
cirykObI, cBeTOpacmpenencHusl W Ko3(h(HUIMEHTa MOJIE3HOTO JEHCTBHA CBETHIBHUKOB MM IPOXEKTOPOB H
UCTIONB30BaHMUS YCTPOMCTB Ul aBTOMAaTWYECKOTO YIpPaBICHUs oOcBemeHneM. CBeTooTnada JaMmbl — 3TO
taxriaeckn ee KIIJI, Tak kak XapakTepu3yeT MOIIHOCTH CBETOBOTO H3IIyUEHHS C KaXKIOTO BaTTa MOTPEOICHHON
JNIEKTPUYUECKON SHepruu. HanOousbiryio CBETOBYIO OT/Aa4y HMEIOT HATPUEBBIC JAMIIBI M CBETOMUOIHBIC, HO
CBETOJMO/IHbIE MCTOYHUKU CBETA MPEBOCXOISIT BCE OCTAJIbHBIE IO JPYTHM IapameTpam: OOJbIIOH CPOK CIyXOBbI,
OTCYTCTBUE IIyNbCAI[Mil CBETOBOIO IMOTOKA, 3KOJIOTMYHOCTH (OTCYTCTBHE PTYTH M mpocToTa yruiamsanuu). KIIJ
CBETOAMOMHBIX Jammax gocruraet 30 %.

Cnenyer OTMETHTh, 4YTO 3SHEProdGGEKTUBHOCTh HE CICAYET OTOXKACCTBIATH C 3KOHOMUYECKOM
3¢ GEKTUBHOCTBIO 3HEpPronoTpedsieHus. DHeprodh(eKTUBHAs OCBETHTENbHAS YCTAHOBKA HE BCEra MOXKET
0Ka3aThCsl CaMOW KOHOMHUYECKH d(PPEKTUBHOM, TaK KaK JUIsS JOCTHIKEHUS BHICOKOU 3HEProd(h(HeKTUBHOCTH MOTYT
MOTPeOOBATHCS 3HAYUTENbHBIC HHBECTHIINH, OKYIIAEMOCTh KOTOPBIX B MPUEMIIEMbIE CPOKH HE BCErJa MOXET ObITh
obecrieueHa MOMy4YaeMOil 3KOHOMHEH 3NeKTpodHepruu. JIOCTHIKEHHE BBICOKON 3HEProdp(eKTHBHOCTH, Kak
NpaBIIO, TPeOYeT 3HAYMTENBHBIX WHBECTHIMOHHBIX 3aTpaT M MOJydaeMass SKOHOMHS SHEPTUHU JIOJDKHA OBITh
COIMOCTABJCHA C MEPBOHAYAIBHBIMU KAMUTAIBHBIMH pacxojamu. Takum o00pa3oM, MOXHO TOBOPHTH 00
ONTUMAIILHON 3HEPro3()(HEKTUBHOCTH.

CeronHst oyeBHJHa HEOOXOJUMOCTh 3aMEHbI yCTapeBIIero o0OpyIOBaHKsS Ha HOBBIE COBpEMEHHbIE Ooliee
SKOHOMMYHBIE aHAIOTH. ODHeprocOepekeHne OTHECEHO K CTPaTerHyecKuM 3ajjadyaM TrocyJapcTBa M SIBISETCS
NPUOPUTETHBIM HAINPaBJICHUEM BO BeeX cepax KU3HENeITeIbHOCTH.

DKOHOMHUYECKYIO 11eJIeCO00pa3HOCTh UCTIOIB30BaHUS CBETOAHOIHOTO OCBEUICHHUS AJISl HAPYKHBIX YCTAHOBOK
paccMoTpuM Ha mpumepe npeanpusatus «OobeaunenHoe [ITY Kysbaccay. JlanHoe mpemmpusitue 00CTyKHBacT
JKEIIE3HOTOPOKHBIE ITyTH HEOOIIETo Mok30BaHus yrienoosBatomei kommanun AO «CYIK Kyzoacey.

Ha nmpemnpusTim A  OCBEHICHHS JKEJIE3HOJOPOXKHBIX MyTEH HCHONB3YIOTCS TPOXKEKTOPHI  C
MeTajutoranoreHHeIMu Jammamu — JIPM-250. Kak m3sectHo, LED-TexHOon0THMN MTO3BOIIsTIOT HA 50 — 70% yMEHBIIUTH
3aTpaThl JJIEKTPOIHEPTHH HA OCBETUTEIBHBIC HYXKIBI, HO HEMAaJIOBAXHBIM SIBIISTIOTCS OOBEMBI HMHBECTHIIMOHHBIX
BJIO)KCHHUH B PEaTU3aIMIO THX COBPEMEHHBIX TEXHOJIOTHH.

3aMeHa METaJIOTalIOTeHHBIX JIAMIT Ha CBETOAHMOIHBIC TOTPEOyET 3aMEHBI H OCBETHTEIBHBIX IIPHOOPOB, YTO
CYIIECTBEHHO MOBJIMAET Ha KallUTaJbHBIE PAcXOJbl, Ha OCYIIECTBICHHE HYHEProcOeperaromero MepOIpUsITHS,
Mo3TOMY OoJiee paruoHaIbHBIM siBIsieTcs 3ameHa JIPM-250 Ha cBeTOAMOAHBIE MATPHIIHL.

Mo1tHbIe CBETOJMOAHBIE MAaTPHUIBI IPEACTABIAIOT CO00H COOPKH M3 HECKOJIBKUX KPUCTAJIOB, OKPHITHIE
JFOMHUHO(GOPOM U COEIMHEHHBIE MOCIIEA0BATENILHO-IAPAIIIETIBHO JJIsl ONITUMH3ALMH TOTpeOIsieMbIX TOKOB. [linockas
MOBEPXHOCTH OJIOKA, MPEACTABIsIET COOO0H MPO3padyHOe IIACTUKOBOE MOKPBITHE, KOTOPOE IO3BONSET YCTaHOBHUTH
JIOTIONTHUTEIBHYIO ONTHKY JUIS CO3/aHUS OIpPENEeNCHHOTO PpAacIpeAeieHUsl CBETOBOTO IIOTOKAa B OCBEIIaeMOM
MPOCTPAHCTBE.

PaccmoTpuM Ba BapuaHTa 3aMEHBI HCIIOJIb3YEMBIX JIAMIT Ha JBE CBETOIUOJHBIE MAaTPHIBI MOIHOCTHIO 100
Bt nim Ha oxHy MomHOCThIO 150 BT, KOTOpBIE M31Iy4aroT CBETOBOM ITOTOK, OiM3KWil o 3HaveHuIo K yamie [IPU-
250.

[Ipu ycnoBum sKcIutyaTtaliii Hapy)KHOTO OCBELIeHUs 365 nHel B roxy 1o 12 JacoB B CyTKHM M Tapuda Ha
AIEKTPOIHEPTHIO 3,64 pyO/KBT 4, CPOK OKYITaeMOCTH PEKOHCTPYKIIMHA OCBETUTEIHLHOM YCTAHOBKH COCTABIISIET OKOJIO
2-x ner. Ilpu ucnosnp30BaHMU B HapyKHOM ocBerieHun jamn JIPJI, koTopsie uMeroT 0ojiee HHU3KYIO CBETOBYIO
0oTJady, 4YeM METaJUIOTAJIOTEHHBIE JIAMITbI, HWCIIONB30BaHHE CBETONMOAHBIX MATPHIl OKaKeTcs eme Ooiee
3¢ (HEeKTHUBHBIM.

Takum 00pa3oM, HCHOIH30BAHNE CBETOAMOAHBIX MATPHIl B HAPYKHOM OCBEIICHHH MO3BOJSIET 3HAYUTEIHHO
COKpATHTh PACXOJBI HIEKTPUUIECKOIN SHEPTHH M YMEHBIIUTH IKCIUTyaTallMOHHBIE 3aTPaThl, CBSA3aHHBIC C 3aMEHOMN
BBILIEIINX U3 CTPOSI HICTOYHUKOB CBETA, T.K. CBETOAMOJIBI HIMEIOT B 5 pa3 00BN CPOK CITyKOBI.
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Ipoxexrop MO -04-500-002

C 0IHOM CBETOIMOIHOM

XapaKTepuCTUKH C nammoi C 1ByMs CBETOJHOIHBIMU
JPU - 250 Matpuriamu LP 100W Matpureit 1SOW-EPA
MommHocTts, BT 250 200 150
CBeTOBOI1 TOTOK, JIM 20000 18000 19000
CTOMMOCTB JIaMITBI, py0 500 2000 3500
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Cexkuus 2 «IKOJOrus»
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IKOJIOrHYeCKNl PUCK KAMHe0o0padaThIBAIOIIKUX MpeNPUsTHI
Anekcanoposa Anzenuna IOpveena

Hpxymckuil HayuoHanbHulll UCCIe008amMeNbCKULL MEeXHUYECKULl YHUgepcumem
Tumogpeesa Ceemaana CemeHo8Ha, 0.m.H., npogheccop
aleksandrova.angelinal993@yandex.ru

KamueoOpabaTsiBaronye MNpeanpHusThs SBISIOTCS WCTOYHMKAMH HETaTUBHOTO JACHCTBUS HE TOJBKO Ha
MepCOHAJ MPEINPHUITHI, HO XapaKTePU3yIOTCsI BBICOKUM YPOBHEM DKOJOTUUECKHX PUCKOB. JKOJOTHMYECKUI PUCK —
9TO OLIEHKA Ha BCEX YPOBHIX — OT TOUEYHOT'O JI0 TII00aIBHOI0 — BEPOSTHOCTH MOSIBJICHUS] HETaTUBHBIX N3MEHEHHUH B
OKpYXKalollel cpele, BBI3BAHHBIX aHTPONOTEHHBIM WIM HWHBIM Bo3jeiicTBUEM. [lo HSKOJOTMYECKHM PHCKOM
MOHMMAIOT TaK)XX€ BEPOSTHOCTHYIO Mepy ONAcCHOCTH NPHYMHEHMs Bpeda MPUPOXHOI cpele B BHUIE BO3MOXKHBIX
MOTeph 3a ompezeiieHHoe BpeMst [1]. DKOJIOTHYECKHH PUCK MOKET OBITh BBI3BAH UpE3BBIYAHHBIMU CHTYAIMSIMHU
MPUPOAHOTO, AHTPOIIOTEHHOTO W TEXHOTCHHOTO XapakTepa.

OrneHka JKOJOTHMYECKOTO pHCKAa MOXKET OBITh IPOBENEHA HAa OCHOBAHWM WMEIOMIMXCS HAYYHBIX H
CTaTUCTHYECKHUX NAaHHBIX O SKOJIOTHYECKH 3HAYMMBIX COOBITHAX, KaTacTpodaxX, 0 BKIAJAE 3KOIOTHIECKOTO (hakTopa
B COCTOSTHHE CAaHHUTapHO-IKOJOTHYECKOTO Oaromoaydrs HACEICHHUs, O BIMSIHUM 3aTPSA3HCHIS OKPYXKAIOIIEH cpepl
Ha COCTOSIHUE OMOIIEHO30B U Jp. DKOJOTUIECKHN PHUCK XapaKTEePHU3YyeTCs CICTYONUMA HOPMAaTHBHBIMH YPOBHSIMI.
IIpuemneMsblil 5KOJIOrHUECKUM PUCK — 3TO PUCK, YPOBEHb KOTOPOT'O ONpaBAaH ¢ TOUKH 3PEHUS KaK JKOJOTHYECKHX,
TaK U 5KOHOMHYECKHX, COIMAIBHBIX M JPYrHMX MNpoOiIeM B KOHKPETHOM OOIIECTBE M B KOHKPETHOE BpeMsl.
[IpenenbHO NOMYCTHMBINA JKOJOTUYECKHHA PUCK — MaKCUMAaIbHBIH ypOBeHb 3((EKTOB MPUPOIBI U COLUAIBHOM
cpenbl oouTanus yenoBeka. [llupokoe npuMeHeHne HaXOJUT TaKoe MOHITHE, KaK MHAUBUYaTbHBIA SKOJIOTHUECKUA
pUCK. DTO PHCK, KOTOPBIA OOBIYHO OTOXKICCTBISCTCS C BEPOATHOCTHIO TOTO, YTO YEJIOBEK B XOJIE CBOCH
JKU3HEIEATENIbHOCTH UCTIBITAET HEOIAronpHusITHOE SKOJOTrHYecKkoe Bo3aelicTBre. HIUBUIYaTbHBIA 9KOJIOTHYECKUN
PHUCK XapaKTEpU3YET SKOJOIMUECKYIO0 ONAcCHOCTh B ONPEIECICHHOM TOYKE, I/I€ HAXOAMUTCS HHIAUBUAYYM, T. €.
XapaKTepU3yeT pACIpENENIEHUE pPUCKA B MPOCTPAHCTBE. OTO IMOHATHE MOXKET UIMPOKO HCIOJB30BAaTHCSA IS
KOJIMYECTBEHHOH XapaKTEPUCTHKH TEPPUTOPHUI, Ha KOTOPBIC OKAa3BIBAIOT BO3/ICHCTBHE HETATUBHBIC (haKTOPHI.

Puck sBmgercs BCpOHTHOCTHOﬁ XapaKTepHCTHKOﬁ TOM yYrpo3sl, KOTOpass BO3HHUKACT B pPaCCMATPUBACMOM
ciry4dac IJid Opr)Ka}OH.Ieﬁ HpPIpOI[HOﬁ Cpeanbl (I/I ‘IeJ’IOBeKa) IIpyu BO3MOXKHBIX aHTPOIIOTICHHBIX BOSHeﬁCTBHﬂX nim
APYTUX ABJICHUAX WU COOBITHSIX.

Konnenmus orneHky pucka BKIIOYaeT B ceOs JBa dneMenTa: oneHky pucka (Risk Assesment) u ynpaBneHue
puckoM (Risk Management). OrieHKa pucka - 3TO HAy4YHBIH aHAJIHU3 €ro MPOUCXOXKICHHUS, BKIIIOYAas €ro BHISBICHUE,
OTIpe/ieNieHHe CTENEHN ONAaCHOCTH B KOHKPETHOW CHTyaluu. B mpukiagHO# 3KOJOTMH MOHSTHE PHCKA CBS3aHO C
MCTOYHHUKAMHU ONACHOCTH JUISL 3KOJOTMYECKHX CHCTEM M IPOIECCOB, B HUX mpoTekaromux [2]. K sxonorngeckum
nokazaressiM yiiep0a (IPKOJOTHMYSCKHI PUCK) B 3TOM Clydyae OTHOCSTCS: pa3pylieHHe OHOTHI, BPEIHOE, MOPOi
HeoOpaTHMOe BO3/ICHCTBUE Ha DJKOCHCTEMBI, YXYJIIEHHE KauecTBa OKpY)Kalolleil cpenbl, CBA3aHHOE C ee
3arpsiI3HEHHEM, IIOBBIIICHHE BEPOSTHOCTH BO3HMKHOBEHHS CHEHU(PHUUIECKHX 3a00JICBaHUH, OTUYKIECHHE 3EMEIb,
rHOenb JIECoB, 03ep, PeK, MOpel (HampuMep ApalibCKOTo) U T.II. YIIPaBJI€HHE PUCKOM - 3TO aHAIN3 CaMON PUCKOBOH
CHUTyaIllH, pa3padoTKka ¥ 0OOCHOBAaHHE YNPaBJICHYECKOTO PEIIeHUs], KaK MpaBHiIo, B ()OpME HOPMATHBHOTO AKTa,
HaIpaBJIeHHOTO Ha YMEHBIIICHNE PUCKA, TOUCK ITyTeH COKpAIIeHHUs PUCKa.

[IprMeHUTETHPHO K KaMHEOOpaOATHIBAIONINM TPEATIPHSTAIM MPOU3BEACHA OICHKA HKOJIOTHIECKOTO PHCKA,
UCXOJI M3 CTATUCTHICCKUX JAHHBIX MO KOHTPOIIIO 32 JCSTEIBHOCTHIO MPEANPHUATHS Yepe3 WHACKC 3arpsi3HCHHOCTH
aTMocdepbl, MPOU3BEJACHO MOJCIUPOBAHUE 30H 3arpsA3HCHHS, CO31aBaCMbIX HCCICAYEMbIMH OOBEKTAMH, WU
MIPOCYUTAH 3KOJIOT0-3KOHOMUYECKHH yriepo.

W3 amanm3a nuTEpaTypHBIX JAHHBIX IO OIIEHKE BO3JIEHCTBHA KaMHEOOpaOaTHIBAIONIMX MPEINPUATHH Ha
OKPYXKaIOIIYyI0 CPEAy yCTaHOBJICHO, YTO HAMOOJBIIMI ymiepd OKpYKalolled cpeie Takue MpPeArpUsTHS HaHOCST
atMocepHOMy BO3MyXy. I OLEHKH 3arpsA3HEHHOCTH aTMoc(epbl BPEOHBIMH TPHMECAMH dalle BCEro
UCIIOJNIB3YIOT MHTETPATbHBIH OTHOCHTENBHBIN TOKa3aTenb — HMHAEKC 3arpsisHeHHoctun armocdepsl (M3A). Oto
MHTETPAIbHBINA (CyMMapHBIH, 0000IIECHHBINH, KOMIIIEKCHBIN) CAaHUTAPHO-TMIMEHHYECKUI 0Ka3aTellb 3arpsi3HEHUS
aTMoc(epbl, KOTOPBIH NPUMEHSETCS s CPaBHUTEIBHBIX OIEHOK 3arpsi3HEHHUs aTMOoc(epbl CTYCTaHOBICHHEM
NPUOPUTETHBIX 3arpsi3HUTENICH M WX WMCTOYHHMKOB. MHAEKC mpeacTaBisieT co00 OTHOCHTENBbHBIH MOKa3aTeb,
BEJIMYMHA KOTOPOTO 3aBHCHUT OT CpellHel rol0BOil KOHIIEHTpaluy BemecTBa B armocdepe, I1/JKcc Bemectsa u ero
KJ1acca OMACHOCTH M MoKazaTeds pi. [3-4].

Ha ocHoBe maHHBIX MO pe3yibTaTaM MPOU3BOJICTBEHHOTO KOHTPOJS M MPOEKTOB HOPMATHBOB MpPEAEIHHO-
JIOITyCTUMBIX BBIOPOCOB BBITIOJIHEH pacdeT 3Ha4eHUi nmokaszarest M3 A i kaMHeoOpabaThIBAIOMIETO MPEANPHUITHS
OAO «baiikankBapIiicaMoIBEThI». Pe3ynbTaThl pacueTa Mpe/CTaBICHbI B TA0IHIIE:
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Bemecrso XKeneza | Yraepon | Huokcu | [Ibuib B3eemennsr | Okcun Huokc | U3A | Xap-ka
OKCHJI (caxa) Jlcepbl | HEOpraH | e  TBEpIble | YIIepon | uj 3arpsizHe
nyeckasi | YacTHIIBI a azoTa HUS
/1K, mr/m° 6 4 3 0,8 0,8 8 2
OAO 0,0030 | 1,2785 1,6438 | 5,722 0,0244 8,153 3,2877 | 9,58 3arpsizHe
«balikankapIiic HHas
aMOIIBETHD)

Jnst mpeanpusThs ObUIM BBIOPAHBI ONpeeTIeHHbIe KOCTPECCOPHI, @ IMEHHO OKCHII a30Ta, CEePbl, YIIIepoaa,
HeOopraHudyeckasl CHIMKaTHAs IbUIb, YIJIEBOAOPOAbl. Kak BHIHO W3 NPUBEICHHBIX TAaHHBIX, HHICKC 3arpsi3HEHHS
aTMochepsl HaOmomaercss BhICOKHH B paiionHe zaeiictBusi OAO «balkankBapicaMOIBETED). DTO TPEANPHUSITHE
BHOCHUT CYILECTBEHHOE 3arpsi3HeHHe aTMOC(ephl 10 OKCHAAM yIlIeposa, a30Ta U CHIIMKATHOM HBUIH.

OmHuM U3 CrocoO0B OIIEHKY BO3ACHCTBUS TIPEIANPUATHS Ha OKPYKAIONIYIO CPEIY ABIACTCS SKOHOMHYECKASL
OLIEHKA DKOJOTHYECKOTO yIiepOa OKa3hIBAEMOro MPEANPHITHEM TOMY HIH WHOMY 3JIEMEHTY OKPYIKAtolleh Cpejinl
BBIDOKEHHAS B JEHEKHOM OKBHBaJeHTe. B OONBIIHHCTBE CIy4aeB MPU OCYIIECTBICHHH JESTEIbHOCTH
KaMHeoOpabaThIBAIONIMX MPEINPHUATHI, yiiepd HAHOCUTCSA B MEPBYIO OYepeab aTMOC(hepHOMY BO3MyXy. Pacuér
JKOJIOTO-IKOHOMHYECKOr0 yiiep6a arMochepHoMy Bo3ayXy (Y) BBIOIHIETCS 1O GopMyIie:

Y=y:0-fM (@Y

TJie Y —“HOPMATHUBHBIN 5KOJOTHUECKHIA YIepO, OKa3bIBAEMBIN TEM HIIM WHBIM 3arpA3HSIOIINM BEIIECTBOM;
0 — TI0Ka3aTeNb OTHOCUTEIBHOMN OTIACHOCTH TEPPUTOPHH ITPOMBIIIICHHOTO PEINPHUATHS, PABEH 4;

f — mompaBka, yYUTBIBAIOIIAS XapaKTep pacCenBaHus, paBHa 1;

M — npuBenéunas macca Beiopoca (y.1/Toxn).

B rtabnuue Hmke NpuBeneHBI pe3yJbTaThl SKOHOMHYECKOH OIEHKH yiiepba arMocepHOMY BO3IyXy MO
OCHOBHBIM BHJAaM 3arps3Hsmonmx BeuiectB 1ia npennpuatus OAO «baiikankBapiicamorseTs». Ha pucynke 1
IPUBEJICHA CBOJIHAS IMAarpaMMa pe3yJsibTaToB yiepba aTMochepHOMY BO3AYXY HCCIEAYEMOTO MPEAPUSTHS.

BemectBo Keneza | Yrnepon | Huokcun | ITeuib B3Beriennrie Oxcun Juokcnn | UTOI'O
OKCHJI (caxa) Cephl HEOpTaHWY | TBEpABIC yriepona | a3ora
ecKas YaCTHUIII
HopmaTuBHBIi 114,4 176 46,2 46,2 30,14 1,32 114,4
3KOJIOTHYECKUH
ymep0, pyo/y.T
CymMapHBIit 0,004 0,21 0,27 0,94 - 1,34 0,54
BBIOpOC
BEIIECTBA,
T/TO
DOxonomuueckn | 1,8304 | 147,84 49,896 173,712 - 7,0752 247,104
i ymep6, py6 627,46
250 -
200 - B SKOHOMMYECKMN
ywep6, py6
150 -
100 A
- N
0 - - -
A\ > Gy 2 2> >
+CX\ ’b‘*:b (,Q'Qv CQ 9?\ QOQ\ ’bo«
o & o R ¢ 2
0 > N NN Q & N\
& ©) W© NS N\ Q¢
Qy ‘\Q,Q \X\O Qﬂ,b Qp\@ q\?‘ \’\db
0 F
Q@ <’

Puc. 1 CpaBHUTENBHAS AMIarpaMMa SKOHOMHYECKOW OLEHKH yiiepba atMocepHOMY BO3IyXy OT
kamHeoOpabareiBatomero npeanpuatust OAO «baiikankBapIicaMmoBEThI»
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[IpoBens OIEHKY SKOJIOIMYECKHX PHCKOB paccMaTpHBaeMOro KaMHeoOpadaThIBAIOIIEro IMPEIIPHSTHS
MOKHO CENaTh CICAYIOLINE BEIBOIBL:

- HanOOoJBIINIT HHIEKC 3arPsI3HCHHOCTH aTMOC(ephl 10 paccMaTpUBaeMbIM KOCTPECCOpaM Ha HPeIIpUATHH
yCTaHOBJIEHa opraHudeckas msutb Si0O, 1 cocTaBiseT 5.722;

- HanOoJbIMIMIT HKOHOMUYECKHI ymepOd aTMOCc(hEepHOMY BO3IYXY OKasbIBAIOT TaKHe 3arpsA3HUTENH Kak
TUOKCHA a30Ta | yriepon (caxa). CyMMapHBI SKOHOMHYECKUH yIiepO 0T KaMHe0OpadaThIBAIOIIETO MPEIIPHUATHS
cocraBisieT 627,46 pyomneii.

Jnist cHIDKeHus! 9KoJIorndeckux puckoB Ha npennpusitul OAO «balikankBapiicaMoLBETbI» MpeJIaracTcs:

- OpraHU30BaTh POBEACHIE MOHUTOPHHTA 32 COCTOSTHUEM OKDPY’KaIOIIEH Cpeabl ISl €€ OLEHKU U BBISBICHUS
HETaTUBHBIX N3MEHEHU;

- OpraHu30BaTh PpEKYJIbTUBALMIO 3€Mellb, HapyIIEHHbIX TOPHBIMH padOTaMu, B COOTBETCTBHU C
JIMLICH3MOHHBIMH YCJIOBHUSIMHU, 10 3aBEPILCHNU OTPaOOTaHHBIX Becos;

- IPEAYCMOTPETh OPTaHM3aAIMI0 CKIAJUPOBaHMS HEKOHIULMOHHBIX IOPOJ B OTBANbI, JUIsl JalbHEHIIEH
3(h(HeKTUBHOMN UX YTHIN3AIHN;

- IPOU3BECTH YCTAHOBKY IBUICYJIABIMBAIONIIMX CUCTEM Ha NMPEANIPUSTHH, C LEJIBI0 CHIDKCHHS 3aIbUICHHOCTH
pu KaMHeoOpaboTKe;

- OPraHU30BaTh MPOBEACHHUEC TPCHUPOBOK IO JIMKBUIALWHM AaBapUIHBIX CHTYyallWd, IUIsi aJeKBAaTHOTO M
CBOCBPEMEHHOI'0 PEarupoBaHUs IIEPCOHANa B CIIy4ae BO3HMKHOBCHHUS YPE3BBIYAIHBIX CUTYallMil OKa3bIBAIOIINX
HEraTHBHOE JCHCTBHIE HA OKPYIKAIOIIYIO CPEey.

Crincok myGnukanuii:

[1]. Tumogheesa C.C. Memodwl u mexnonozuu oyenxu sxonocuueckux puckos / C.C. Tumogeesa : yuebn. nocobue : npakmuKym —
Upkymck : U30-60 HPHUTY, 2016. — 343 c.

[2]. Benvix JI.U. Monumopune sxonozuueckoui 6ezonacnocmu / JLHU. Benvix, C.C. Tumogeesa : yueb. nocobue : npaKmuxym. —
Hprymcexk : H30-60 HPHUTY, 2016. — 153 c.

[3]. IIF 07-600-03. Ilpasuna oxpamvl nedp npu nepepabomke MuHepaibHo2o covlpbi. — Beeo. 30.06.03. — M. : HTI]
Ipomviuinennas 6esonacnocms, 2004. — 8c.

[4]. @eoepanvubiii 3axon om 04.05.1999 N 96-D3 (ped. om 23.07.2013) «O6 oxpane okpysxcaroweti cpedwly / Ilpasosoii cepeep
«Koncynomanm nmocy / [Onexmponnwiii pecype]. — URL: http://www.consultant.ru/document/cons_doc_LAW_160139/.
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HcciaenoBanmne orue3alliuTHLIX CBOMCTB CHJIHKATA KAJMSA B COCTABe OTHE3aAIUTHLIX
KOMIIO3U M
Acaouna I'anuna Koncmanmunoena

Kyzbacckuii 2cocyoapcmeennviil mexnuueckutl yuueepcumem um. T.D. 'opbauesa
Ywaxoe Anopeii I'ennadvesuy, K.m.H., 0oyeHm

elliat@mail.ru

Kunxoe cTexsio pacTBOpUMO B BOJE, BCIEICTBHE T'HAPOIM3a TOT PACTBOP HMEET INEIOYHYIO PEaKIHio.
[I70THOCTH M BSI3KOCTH PACTBOPOB JKUAKOIO CTEKJIA 3aBUCAT OT KOHIEHTpAllUM pPAcTBOpa, TEMIeEpaTypbl U
COOTHOILIEHMSI KPEMHEKUCJIOTHI K IIelI04d. PacTBOpBI JKHAKOTO CTEKJa HECOBMECTHMBI C OpPraHUYEeCKUMU
BEIlECTBAMH (KPOME caxapa, ajlKOTOJSI U MOYEBHHBI), C JKUAKAMH HCKYCCTBCHHBIMH CMOJIUCTBIMH AWCIIEPCUSIMH
MPOUCXOJUT KOATYJSIHs, KaK OPraHWYECKOH KOJUIOMJHOW CHCTEMBI, TaK W CHJIMKAaTHOTO pacTBopa. OHO mMMeeT
OTHE3aIINTHBIC CBOICTBA U SIBIISIETCS CBA3YIOLIMM KOMIOHEHTOM B COCTAaBE OTHE3AIIUTHON KPAcKH.

[puHATO pa3anyaTh TPH KJIacca OTHE3ALIUTHL:
- 1 rpynma orHe3amuTHOH 3()(GEKTUBHOCTH NPEBECHHBI — MaKCHMalbHas 3amurta. [Ipm OrHeBOM
HCTIBITAaHUH TOTEPS Beca COCTABIAET Bcero 9% u MeHee.
- 2 rpynna 3¢ ¢$eKTHUBHOCTH — MOTEPsi MacChl IPU UCIBITAaHUU cocTaBisieT 25% u meHee. peBecuna
nociie 00paboOTKH COCTaBaMHU SIBIISIETCSl TPYAHOBOCIUIAMEHSIEMOIA.
- 3 rpymnmna OrHeCTOMKOCTH — TaKasi OTHE3allUTHAsl OKpacKa APEeBECHHbI 00eCcIeurBacT MUHUMAJIBbHYIO
3aLINTY.

OrHe3alMTHBIE CBOMCTBA KaJlHMEBOI'O JKUAKOIO CTEKJAa C HANOJHHUTEIAIMH IpoBepsiiu corimacHo ['OCT-P
53292-2009.

O6paBI.ILI 06pa6aTLIBaJ'II/I Ppa3HbIM COOTHOHICHHUEM JKHUIAKOTO CTCKJId, HAIIOJHUTCIIA W BOABI Tak, YTOOBI
HaHHLIﬁ HAMIOJIHUTCIIb TTOJIHOCTBIO MNOKPBUI IMOBEPXHOCTH O6pa6aTbIBaeMOl"O 06pa3ua. OcTaBism JJIA IIOJIHOTO
3aChIXaHHUA Z[aHHOﬁ CME€CH Ha 06pa3uax. OnbITHI IPpOBOANIIN € ABYMS pa3sHbIMU HAIIOJHHUTCIIAMU.

I[aHHLIe OIIbITAa 3aHCCJIN B Ta6m/1uy:

Ne | H,0, K,SiO;, | Hamon- Macca 00pa3ioB [oteps maccel | Kiace
r r HUTENb 1 | 10 CxUranus OCJIE COKUTAHUS 00pa3uos, % OTHE3alUThI

1 11,692 10,823 9

2 10 10 10 11,334 10,319 9 I

3 11,633 10,215 12,2 1

4 11,858 10,835 8,6

5 12 18 10 11,479 10,407 9 |

6 11,336 10,322 9

7 10,642 9,547 10

8 3 7 2 11,554 9,36 11 I

9 11,196 9,882 11

10 10,252

11 | 20 5 7,5 10,368

12 10,650

13 10,470

14 | 7 3 2 10,644

15 10,396

16 10,523

17 | 18 2 7 10,402 7,502 27 11

18 10,647

19 10,608 8,852 16 I

20 | 18 12 10 10,676

21 11,075
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Brn IMMpOBEACH aHAJIOTUYHEBIA OIIBIT C APYruM HAIlOJHUTECIICM. TexHomorus MpoBEACHUA MACHTHYHA paHEC
OIMMCaHHOM. Pe3yJ’ILTaTH 3aHCCJIN B Ta6J'H/[IIy .

Ne | HO,r K,SiOs, r | Hamon- Macca 00pa3ioB IToteps wmaccer | Knacc

HHUTEIH 2 0 Hoone o0pa3uos, % OTHE3aIIUTHI
CIKUT'aHUA CXXUTaHUus

1 10,819 9,581 11

2 110 10 10 11,488 10,148 11,6

3 11,648 10,396 10,7 I

4 11,291 10,411 8

5 |12 18 10 9,929 9,037 9

6 10,403 9,52 9

7 11,100 10,266 7

8 |3 7 2 12,293 11,375 7 !

9 11,566 10,662 8

10 10,350

11 | 20 5 7,5 10,941

12 10,964

13 10,216

14 |7 3 2 10,407

15 10,310

16 10,570

17 | 18 2 7 10,426

18 9,904

19 10,432 9,264 11 Il

20 |18 12 10 10,753 i

21 10,528 9,157 13 I

IIpoananu3upoBaB MaccUB MOJYYEHHBIX JAHHBIX MOHO CIIEIaTh BBIBOJ, YTO:

- Hanmostaurens 1 nposiBun 6osiee 3¢ (eKTHBHBIE OTHE3aIIMTHBIE CBOHCTBA, YEM HAIIOJIHUTENb 2.

- lcnonb3oBaHue IPOMBIIUICHHBIX OTXOJ0OB KaK HAlOJIHUTENS B CMECU C KHUIKUM CTEKIOM SBISETCS
NEPCIEKTUBHBIM HAIPABJIECHUEM TOIYYEHHS OTHE3AIIUTHBIX COCTABOB.
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IHosyyeHne MArHMTHOM KUIKOCTH, KaK CII0CO0 mepepadoTKM KeJ1e30COoAePKALMX 0TX0/10B
MeTAJIyPru4ecKuX npeanpusaTui
baznaesa Mapzapuma Cepzeeena

Kenezoeckan Haoexncoa Cepzeesna
Ywaxkoea Enena Cepzeesna

Kysbacckuii 2cocyoapcmeennviti mexnuueckutl yuugepcumem um. T.D. I'opbauesa
Ywaxoe Anopeii I'ennadvesuy, K.m.H., 0oyeHm
bagritas@mail.ru

Otxompl — OAHA U3 OCHOBHBIX OJKOJOTMYECKHX MpoOJeM coBpeMeHHOcTH. I[lo Mepe pa3BUTHS
OPOMBIIUICHHOCTH MX Macca B MUpe Bo3pactaeT. [Ipo6iemMoii sBisieTcs He CTOJIBKO HAIHYHE OTXOJ0B, CKOIBKO HX
00paboTKa 1 yTUIIU3aLusl.

OTXomaMu Tak K€ Ha3bIBAIOT OCTATKM MPOAYKTOB WM IAOTOJIHUTEIBHBINA MPOAYKT, KOTOPBIE 00pa3yloTCs B
MpoLECcCe WX TI0 3aBEPIICHUN ONPENCICHHON NESITENFHOCTH M HE HMCIONB3YIOTCS B HEMOCPEACTBEHHON CBS3U C
9TOil nearenbHOCTBIO. OHHM 10 TNPOUCXOXKACHWIO MAENATCS Ha TPH THIIA: OTXOABI IOTPEOICHUs, OBITOBBIC
(KOMMyHaJIbHBIE), OTXOBI IIPON3BOJICTBA.

HOTpC6I/ITeHLCKI/IMI/I OTXOAaMH Ha3bIBAOT OCTATKU MATCPHUATIOB, BCUICCTB, MPEAMETOB, TOBAPOB, YaCTUIHO
WA MMOJHOCTBIO YTPATUBIINX CBOU IICPBOHAYAIBHBIC HOTp66I/ITeJ'ILCKI/I€ CBOICTBa JUIA UCTIOJIB30BAHUA 110 IIPAMOMY
WA KOCBEHHOMY HAa3HA4YCHUIO B pE3YyJIbTAaTC (1)H3H‘~IeCKOFO WKW MOPAJIBHOT'O M3HOCA B ITpoHeccax O6H_ICCTBCHHOFO
WJIA JIMYHOT'O l'[OTpe6J'IeHI/IH ()KI/I3HCILC$[TGHLHOCTI/I), HCIOJIb30BaHUA WU OKCIITyaTalluu.

IIpon3BOACTBEHHBIMU OTXOJAaMHU HA3bIBAlOT OCTATKHU ChIPbsA, MaTEPUAjOB, BELIECTB, U3JEIUM, NIPEIAMETOB,
oOpa3zoBasIvecs B Ipoliecce MPOU3BOJACTBA MPOAYKIHMH, BBIIOJIHEHHS paboT (YCJIyr) ¥ YTPaTHUBIINE HOJHOCTHIO
WY YaCTUYHO MCXOJHBIE MOTPEOUTEIbCKHE CBOWNCTBA.

[lo arperaTHOMy COCTOSHHIO OTXOJBI NENSAT HA: TBEpIbIC, JKHIKHE M Tra3oo0pasHble. Takum oOpaszom,
TBEpAbIC OTXOABl KJIACCH(DUIMPYIOTCS IO Pa3NIUYHBIM OTPAcisiM MPOMBIIUICHHOCTH: METaUIyPrHYeCKOH,
XUMHUYECKOH, SIEKTPOTEXHUIECKON 1 APYTHX OTPACIICH.

B cBsA3u C HempepbIBHBIM pa3BHTHEM TEXHHKH, BO3HHKHOBCHHEM HOBBIX OTpacieil HMpPOMBINUICHHOCTH
HOSIBISIETCS TIOTPEOHOCTH B BBICOKOKAYECTBEHHBIX CIUIABaX M CTalsAX. B MeTalyprH4ecKux ne4ax BBINOJNHSIOT
TaKHe OIEepallry, KaK BbIIUIaBKa YyTyHA U CTalli, HArPeB MeTajlia Nepel] MPOKAaTKOI M KOBKOM, HAarpeB MeTaa Juis
TepPMUYECKOil 00pabOTKH.

B mMerammypruueckoil mpakTHKe MPUMEHSIOT TPH IVIaBHBIX CTAJCIUIaBMIIBHBIX IPOILECCa, HCIOIB3YIONIINX
pa3nuyHOe NpeoOpa3oBaHME PHEPTUH B TEIJIOBYIO C IOCIERyIONmel mepenadeil ee HIMXTOBBIM MaTepHalaM H
pacriaBlIeHHOI MeTaJUTMYeCKOl BaHHE: MAapTEHOBCKHUIL, KHCIOPOIHO-KOHBEKTOPHBIHN U 3JIEKTPOTIIIaBIIBHBIH.

Korma mmxTa IumaBUTCS, MPOMCXOMUT HCIApeHHME JKele3a M npuMmeced B mertamie. Ilaper Metamna
OKUCJIAIOTCA U YHAIAOTCA W3 MII€YU B BUIC 6ypOFO JbIMa. HpI/I IMPOAYBKE BaHHBI KHUCJIOPOAOM HMHTCHCHUBHOCTH
WCTIapeHHs] MEeTaJlla 3HAYMTENIbHO yBEeIHMYMBaeTcs. B 30HE B3aMMOJEHCTBUS MeTa/ula ¢ KHCJIOPOIOM BBIAEISCTCS
OoJsibIIOE  KOJIMYECTBO TEIUIa, M TOBEPXHOCTh METAIa 3HAYMTENBHO IIEPEerpeBaercs, YTO TPHUBOANUT K
JIOTIOTHUTEIEHOMY HCIIAPEHUIO JKeJie3a M, COJepiKallnuxcsi B HeM npumeceil. [lapel skenesa U Ipyrux 3JI€eMEHTOB,
MOJHNUMASICh CKBO3b TOJIY METAJIa, YXOIAT B aTMOC(EPY U OKHUCIISIOTCA. DTHM OOBSICHSAETCS BBIICICHUE U3 TI€UN
rycToro 6yporo JisIMa IpH NMPOAYBKE METalIa KHCIOPOIOM.

IIsute cocTOoUT M3 4JacTull BCHICCTB, HCIIOJb3yEMbIX B IMPOLECCC IUIABKM YyI'yHa M CTajld, K KOTOPbLIM
OTHOCATCA OKCHIAbI MCTAJIJIOB, KOKCOBAas IIblJIb, ITbLIIb (I)J'I}OCOB )4 ]106aBOK. CHGI{OB&TCHBHO, BbIACIIICMAsT TIbLIIb
MOJIMAUCTIEPCHA, TAK KaK COCTOUT W3 4YacCTHUIl PA3JIAYHOTO pasMepa H pa3quH0171 IIJIOTHOCTH. A3p03OHI/I, B
OCHOBHOM, COCTOAT U3 OKCHUIOB XKECJIC3a, MapraHia, KpEMHUA U APYTUX KOMIIOHECHTOB.

OnHOBpPEMEHHO ¢ 00pa30BaHUEM IIBUIM, COCTOSAIIEH M3 OKCHJIOB METAJUIa, BBIACISIETCS M HEMETaITNIeCKas
MBUTh M3BECTHSAKA, MPUMEHIEMOTO B KadecTBe (uIroca, a Takke IMbUIb, 00pasyromas B pe3yiabTaTe pa3pylICHHS
KJIaJKH 1 HEMETaJUIMYECKOT0 TIOKPOBA O TIOBEPXHOCTH IITUXTHI.

HI)IJ'IL, BhIACIAIOIIAACA U3 CTAJICIIIIaBUIIbHBIX He‘leﬁ, 10 CBOMM pa3MepaM OTHOCUTCA K MEJIKOAMUCIICPCHBIM
ad’po30JiIM, IO3TOMY HGO6XOHI/IM3 OYHCTKA OTXOJAIIUX Ira30B.

B npoMBINUIEHHOCTH 1711 OYUCTKU OT IBLAM U Fa30B MPUMEHSIOT B OCHOBHOM OYHCTHBIE YCTPOICTBA TPEX
TUIIOB:  MOKpBIE  TIBUICYJIIOBHTENH, AJIEKTpOWIBTPBl, MarepuaTtble  (uibTpsl. lllmpoko  ucmonb3yroT
KOMOMHHPOBAaHHYIO OYMCTKY Tra3oB. JTO CBSI3aHO C TEM, YTO MarepyaTble W 3JEKTPUUYEeCKHE (WIBTPHI MOTYT
pabotath mpu Temmeparype razoB He Bbimre 280°C . ITosToMy B KauecTBe MepBOH CTYNEHH OYHCTKH CITy)KHT
MOKpBIH IBUICYIOBHUTENb, KOTOPBIH OJHOBPEMEHHO CHIDKAET M TeMIlepaTypy ra3oB. /it O4MCTKH 3arpsA3HEHHBIX
ra30B paclpoCTPAHEHO MPUMEHEHNE CKOPOT0 M BPAILAIOIIET0Cs MBUICYJIOBHUTENEH, MaTepUaThIX (HIBTPOB.
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[Teinb, oOpasyromascss B pe3yjbTare KOHJICHCAIMHM OKHCIOB METAUIOB INPU MX IUIAaBKE, 110 CBOUM
(usnyeckuM cBOWCTBaM siBisIeTCs THIPOoQoOHOH. M3-3a 3TOr0 CBOWCTBA MBLIH, Y3(PPEKTUBHOCT YIIABIUBAHUS €€
MOKpBIM CIIOCOOOM HH3Kas, XOTS OH SIBIIETCS CaMbIM HaJe)KHBIM HPH OYUCTKE OT MbLIH. C IENbI0 MOBBILCHUS
3((HeKTUBHOCTH yIIaBIMBAaHUS IDIOXOCMAdYUBAEMOH ITBLTH MPIMEHSIOT crieruanbHble cMaunBatend (ITAB).

BEIOpOCHI  BpeIHBIX BEIIECTB OTACNBHBIX METALTYPrUYECKUX NPENNPHUATHH 3aBUCAT OT o0beMa
NPOU3BOJCTBA, CTPYKTYPHl HPENIPHATHS, OCHAIICHHOCTH Ta3004HCTHBIM OOOpYZOBaHHEM, TEXHOJOTHYSCKUX
0COOEHHOCTEH M IPYTUX OOCTOATENBCTB. BpemHsie BEIOPOCH B aTMOC(Epy CHIKEHBI B PE3yJIbTaTe CTPOHUTEIHCTBA
3 (EKTUBHBIX OYHCTHBIX COOPYXEHHH, a TaKKe YCOBEPIICHCTBOBAHMS TEXHOJOTHYECKUX IIPOLECCOB H
KOHCTPYKLMI METaNIypruYecKUX arperatoB. YJIOBJIEHHAash IbUIb SBISIETCS KPYMHOTOHHRXHBIM — OTXOJOM
MPOM3BOJICTBA.

[Ipin  371eKTPOPUIBTPOB METAJUTYPIUYECKOrO IPOM3BOACTBA, @ TaK JKE COJITHOKUCIBIE PacTBOPEI
00€ecCOJICHHOTO TalbBaHOlIaMa B BHUJE THUAPOKCHIA; OTPaOOTaHHbIE TpPaBWIIBHBIE PAcTBOPBl M OTXOZbI
MPOU3BOJICTBA TUTAHOBBIX OEJIMII MOTYT CIIY’)KUTh UCTOYHHKOM cojiel Fe2+ u Fe3+. DTo akTyansHO IpH MOJIy4eHHH
MarHUTHOM XHJKOCTH.

MarauTHass KHAKOCTh — BEIIECTBO, COCTOSINEE N3 JKUAKOCTU-HOCHUTENSI W CTAaOMIM3MPOBAHHOTO B HEH
Mar"erura. CylIecTBYIOT METOJbl MOJIYYEHHUs] MarHerura nmyrteM ocaxiaeHus cojedl Fe2+ u Fe3+ menounsiM
pacTBOPOM aMMHaKa.

JlaGopaTopHbie HCCIEIOBAHHsI MO JAHHOW TeMe BeAyTcs Ha Kadeape XUMUYECKOW TEXHOJOTWU TBEPAOTO
tormBa Ky3['TY. MaruuTHble KUAKOCTH TONY4YarOT, CHHTE3UPYS! XUMHUYECKH KOHJACHCUPOBAHHBI MarHeTUT U
KHUIKOCTh-CTA0MIM3aTOpa. BbUIM HM3ydeHbl HEKOTOphIE XapaKTEPUCTHKU TOJNyYeHHBIX 00pasuoB. OmnpereneHa
YCIIOBHAs BSI3KOCTh C MOMOINBIO BUCKo3uMeTpa B3-246 ¢ auamerpom comna 4 mm no 'OCT 6258-85. Ee 3nauenue
coctasiseT 4,16. BpruncieHa mioTHOCTh MArHUTHOW KHUIKOCTH MTMKHOMETPUYECKUM CIIOCOOOM TIPH H.Y., BEIMYHHA
motHoCTH — 0,97 r/MIL.

CkIIaIupOBaHUE JKEJIE30COJCPKAIIMX OTXOJOB M BBHIOPOC TMBUICH HAHOCHT HEIMOMPABUMBINA yIiepO
OKpykarouieii cpene. B CBSI3M ¢ 3TUM MOJy4Ye€HHWE MATrHUTHOW JKUIKOCTU H3 OTXOAOB METALTypruyecKou
TIPOMBIIIJICHHOCTH SIBIIICTCS IEPCIIEKTUBHBIM M aKTyaJIbHBIM METOJIOM TepepaOOTKH MPOMBIIIICHHBIX OTXO/IOB.
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OcobenHocTH reorpauaeckoro pacronoxeHs KemepoBckoii 06macTy, a Takke KOHIEHTPAIUs OOJIBIIOTO
KOJIMYECTBA MPEANPHUATHA  BBICOKOIHEPTETUYECKUX oTpacieil MPOMBIIUICHHOCTH CO3JAIOT  KPU3HCHYIO
9KOJIOTHYECKYI0 CHTYallll0 B IaHHOM peruoHe. JlelicTBHe HeOMaronpusATHBIX (DAKTOPOB OKpYKalOIIeH cpembl
OTpakaeTcs, Ha 3J0POBbEC HACEICHUS M CIIOCOOCTBYET PA3BHTHIO B IMEPBYIO OdYepelb OHKOJOTHYSCKUX
3aboneBanuii. [lo manasiMm Kemeposoctata (http://kemerovostat.gks.ru/) B 2015 romy Bo3pociia CMEPTHOCTH IO
IpU4YMHe HOBOoOOpaszoBaHuit Ha 1,7% mo cpaBHenuto ¢ 2014 rogom (16,7% mnpotus 15%). M3BectHO, 4TO B
CTPYKTYpE 3JI0KaYeCTBEHHBIX HOBOOOPA30BaHUil JIMAMPYIOIIUE MO3UIMK CTaOMIBHO 3aHUMaeT pak Jyerkoro (PJI)
(http://www.kemokod.ru/utoru-2015-roga.aspx). PacnpocTpaHEHHBIM THCTOJIOTHYECKMM THIOM  PJI sBiseTcs
ajieHoKapiuHoMa. [lokasareneM KaHIEPOTCHHBIX MPOLIECCOB B OPraHWU3ME IO sy HCCIECIOBAaHUN SIBISETCS
MOBBILICHHBIH YPOBEHb XpOMOCOMHBIX abeppauuii (XA) [1 - 5]. I'ereporenHocts mpu QopmupoBaHun XA,
NO3BOJISICT CYIMTh 00 WHIMBUAYaIbHOW YYBCTBUTEIBHOCTH K JCHCTBHUIO TI'€HOTOKCHKAHTOB. CIIOXKHBIC
MeTaboNMYecKue INPEBPAICHUS KAHIECPOTCHHBIX BELICCTB B OPraHU3ME OCYLICCTBIICT cHUcTeMa (EepMEHTOB
JETOKCHKAIIMM KCEHOOMOTHKOB. B 3aBHCHMOCTH OT 0COOCHHOCTEH I'€HOMa YEIOBEK MOXKET 0o0JiaaTh ajulelsiMu,
ACCOLMUPOBAHHBIMH C TOBBIIICHUEM WM IOHW)KCHHUEM aKTHBHOCTH (DEPMEHTOB JETOKCHKALMH, ONPENeIsis TeM
CaMBIM BOCHPHUMYHMBOCTh K H3BECTHBIM HIIM IpPEAIONAracMbIM MyTareHaM H KanueporeHam. C PJI Hepenko
accouuupytot cienyromue nonumopdusie Bapuantel CYP1A1 T3801C [6], CYP1A2-163C>A [7], GSTT1 [8],
GSTM1 [8-10]. Takum 00pa3oM, LENBIO JAHHOTO HMCCIIEAOBAHUS SBISIETCS aHAIM3 AacCOIMAlMi MOIUMOP(HBIX
BApUAHTOB TeHOB (hepMeHTOB OmoTpanchopmaimu kcenobuornkos: CYPLAL(3801T>C) rs4646903, CYP1A2(-
163C>A) rs762551, GSTMI1 (del), GSTT1 (del) u XA y xwuteneii KemepoBckoil 007acTé OOJBHBIX
aZieHoKapImHOMO# sierkoro (AJI).

Marepwuaibl 1 Mmetosl. O0cienoBanst 408 xuteneit Kemeposckoii 001actu, B Bo3pacte crapiie 40 ner. 165
4yenmoBek — 3To OompHBIE AJl mocTynuBIIHe Ha JiedeHHe B KeMepoBckuii 001acTHONW OHKOJIOTHYSCKUHA AUCTIAHCE.
Jo 3abopa KpOBH U IIUTOTCHETHYECKOTO HCCIECIOBAHUS OONBHBIC HE IONyYAIH XHUMHOTEPANCBTHUCCKOTO WA
PaIHOJIOTHYECKOTO JICYCHUST M COCTABMIIA HCCIEeIyeMyro rpymnmy. 243 demoBeka - 3To JOHOPBI KemepoBckoro
00JTacTHOTO IEHTpa KPOBH, KOTOpPBIE K MOMEHTY cOOpa MarepHana OBUIH 3J0pOBBI, HE HMEIH XPOHHYECKIX
3a00JIeBaHN, HE TIPUHUMAIH JICKAPCTBECHHBIX IPETapaToB, B TEUCHUE 3-X MECAIEB 0 Hayalla UCCICAOBaHHSA HE
MOJIBEPTallUCh PEHTTCHOJNIOTHYECKAM OOCIECIOBAaHMSAM, M COCTaBWIIM TPYIIY CpaBHCHHSA. Bce o0ciemoBaHHBIC
JIOHOPBI MOAMUCHIBAIK (hopMy HHDOPMUPOBAHHOTO COTJIACHS HAa Yy4acTHE B uccienoBaHuu. OCHOBHBIC MapaMETPhI
00cneI0BaHHBIX TPYII MPUBEACHBI B TAOHIIE.

XapakTepUCTUKHU TPYIIII Bonbabie AJl I'pynna cpaBHeHMs
Bcero o6cienoBano 165 243
MyK4uH 135 187
KEHITUH 30 56
CraTyc KypeHus
Kypst 117 155
He kypst 44 88
Bozpacr
CpenHee 3HAUYCHUE, JIET 58,5 51,8

MatepuanoM JUIs UCCISOBAHUS MOCTYXKIIA IeNbHAs epudepruieckas KpoBb, 3a0UpaBmIascsi U3 JTOKTEBOM
BEHBI B aCENTHYCCKUX YCIOBUsIX. KympTHBHpOBaHUE JTUM(OIMTOB KPOBU IS MONyYCHHS IMPEIapaToB XPOMOCOM
OCYILIECTBIISUTH IO CTaHIApTHOMY mosymukpomerony [11]. Otbop merada3s, BKIOYaEMBIX B aHANW3, H KPUTCPHH
JUIL PETUCTPAIMHM I[IMTOTCHETUYECKHUX HAPYIICHUH COOTBETCTBOBAIHM OOIICHPUHATHIM pekoMeHmarmsM [12].
ITomumopdusm trenoB CYP1Al, CYP1A2, GSTMI, GSTTI wuccnemoBaim metomom real-time PCR (OOO
«Cu6JIHK», 1. HoBocmOupck). Cratuctudeckas oOpaboTka Marepualia IPOBOJMIACE C WCIIOJIH30BAHHEM
nmporpaMmbl «StatSoft Statistica 8.0» n «SNPStats». JIjis nuTOreHeTHUECKUX TOKa3aTeliel pacCUUTHIBAIN CPETHUC
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3HaueHus (M), BeibopouHoe crangaptHoe otkioHeHue (STD). PacnpeneneHue BceX HCIOIb30BAHHBIX TIOKa3aTeNICH
CPaBHUBAJIOCH C HOpManbHbIM MeTonoM KommoropoBa-CmupHoBa. Ilo pesynpTaram aHamu3a yCTaHOBJIEHO, UTO
pacopeneseHue 3HaueHUd 4acToThl XA OTIMYaIOCh OT HOpMallbHOro. Ha ocHOBaHMM 3TOro B JajibHEHIIEM Ui
CpaBHEHHsS TPYI HCIIONB30BaNd paHroBbiii U-rect ManHa-YuTHn. CpaBHEHHE YacTOT T€HOTHUIIOB IIPOBOIWIA C
TIOMOIIBIO YETHIPEXIONBHON TAabIHIIbI CONPSKEHHOCTH C TMONMPaBKo# Verca Ha HempepsBHOCTH BapHaimu (X2).
Hyneryro runoTe3y oTBepraiu mpu p (IOCTUTHYTHIH ypoBeHs 3HaunmMocTH) <0,05. Mcmonb30Banu Takke MOmpaBKy
Ha MHOKECTBEHHOCTH cpaBHeHHUH (monpaska borpepporu (Bonferroni)).

Pesynbpratel. B pe3ynbrare NpoBENEHHOrO MCCIEAOBAHMS YCTAaHOBJIEHO, YTO CpeAHss dacroTa XA y
6onbHBIX AJl 3,15£2,27 %, 4T0 3HAUMMO BBILIE, YeM y Tpymibl cpaBHenus - 1,73 + 1,46% (p = 0,000001), kak mo
ypoBHIO abeppauuii xpomaruanoro tuna (1,97+1,68% mnportus 1,34+1,23%; p= 0,000203), Tak 1 M0 YpOBHIO
abepparmii  xpomocomuoro Ttuma (1,28+1,73% mnpotus 0,41+0,65%; p= 0,000001). Takum oOpazom, XA
perucTpupyorcst 'y 0oabHbIX AJl cTaTHCTMYECKHM 3HAYMMO 4Yalle, YeM Y 3/0POBBIX. OTH Pe3yJbTaThl XOPOIIO
COIJIaCyIOTCS € JaHHBIMHM JIUTEepaTypbl. M3ydeHue ocoOeHHOCTEMH XpPOMOCOMHOTO MyTareHesa B
HeTpaHC(hOPMHUPOBAHHBIX KJETKaX OOJBHBIX C OHKONATOJOTHEW JIETKUMX I0Ka3ajo accomuanuio XA ¢ JaHHBIM
3aboneBanneM cpean OombHBIX Jkutenedt Yexwum [13], CrnoBamkoit pecryommkm [14].  Anamu3 ypoBHA XA
00CIeI0OBaHHBIX B 3aBHCHMOCTH OT I10JIa ¥ KYypPEHUs TAaK)K€ BBIBWJI 3HAYMMBIE OTIWUMs Y MyX4uH (3,14+2,28%
npotuB 1,66+1,49%; p= 0,000001), y xenmuu (3,18+2,26% mnpotus 1,94+1,33%; p= 0,020810), y xypsmux
(3,27£2,29% nporus 1,77+1,47%; p= 0,000001), y nexypsiuux (2,80+2,23% nporus 1,65+1,44%; p= 0,002393).

Janee OblI0 TpoBeAeHO HccieaoBanue mnoauMopdubix BapuantoB renoB CYP1A1(3801T>C) rs4646903,
CYP1A2(-163C>A) rs762551, GSTM1 (del), GSTT1 (del). 3HauuMBbIX pa3nuuuii Mo pacrnpeeIeHUI0 TeHOTHUIIOB
MEXIy IpyNIaMy BBIBIECHO He Obuto. J[OCTOBEpHBIX paziau4uii He OBUIO MOJYYEHO M B PACHPENEICHHH YacTOT
ajutesiedl. Pacnpenenenue 4acToT TeHOTHIIOB COOTBETCTBOBAJIM paBHOBecHIo Xapau-BaiinOepra Bcex M3y4eHHBIX
JIOKYCOB.

Ha cnenyromem stamne Obuta M3ydeHa B3aUMOCBSI3b YPOBHS XA ¢ MOJIMMOP(HBIMH BapUaHTaMU T'€HOB
CYP1A1(3801T>C), CYP1A2(-163C>A), GSTM1 (del), GSTT1 (del). B rpymiie 310poBbIX HUKAKHX ACCOLUAIIHIA
MEXKAy H3y4eHHBIMH TeHOTHHaMu U XA He oOHapyxeHo. B rpymme GombHbIX AJl ycTaHOBICH MOBBIICHHBINA
ypoBeHb XA y 60ibHBIX HMeromux reHotun A/A mo cpasaeHmio ¢ C/A rena CYP1A2 (3,57 + 2,40% npoTus 2,58
+ 1,89%, p=0,007454). Ananorudnas cuTyanusi cCoXpaHsuiach 1 1y abeppannii xpomocomHuoro tuma (1,65 + 1,81%
npotuB 0,89 + 1,59%, p= 0,000225). Haubonpuiee 3HaueHne XA Obul0 3a()UKCHPOBAHO y OONBHBIX KypSIIUX
My4rH Hocutener reHotuna A/A rera CYP1A2 (3,83 + 2,40%), 94To TakKe CTATUCTHYECKH 3HAYMMO OTIMIaJIOCh
ot Hocutenei renotumna C/A rera CYP1A2 (2,46 + 1,73%, p=0,002107).

PJI — 910 310KaYecTBEHHOE HOBOOOpa30BaHME, pPa3BUBAIOIIEECS B OOJIBIIMHCTBE CIy4aeB Yy MYIKUHH.
Kypenue, BIpIxaHHe BO3[yXa HACBHIILIEHHOTO Pa3IMYHBIMM XMMHUYECKHMMHU BEIECTBAMH SBIISIOTCS HM3BECTHBIMHU
npuunHamu  pazButus PJI. T'en CYP1A2 yuactByer B Ouotpanchopmanuu cretuUuecKuidi TabayHbIX
aurpozamuHoB NNK u NNN, TTAY [15]. Tenotun A/A rena CYP1A2(-163C>A) 00ycaoBIMBAET MOBBIIIEHHYIO
MHIYKIUIO (hepMEeHTa ¥ BO MHOTHX HMCCIIEIOBaHHSX aCCOLIMUPOBAH C PUCKOM pa3BUTHUs OHKomarojoruii [16, 17].
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3arpsi3HEHUE BOJBI PEK U BOJOECMOB CTOKAMHU XMMHUYCCKHUX MPEINPUATHIA SBISICTCS aKTyalbHON MpoOsieMoi
coBpeMeHHOCTH. CTOYHBIC BOJBI, COJCPIKAIIME 3arps3HSIONINE BEIIECTBA, HETaTUBHO BJIMSIOT HA COCTOSHHE
BoJIoeMOB. Hapacraroiiee 3arps3HeHre BOJJOEMOB M BOJIOCTOKOB HAOIOAAaETCs BO BCEX MPOMBIIIICHHBIX cTpaHaxX. B
HACTOsIIIee BpPEeMsi B TEXHOJIOTHSIX 3allMThl OKPYXKAIOIeH cpenbl (HAmpHMep, OYHUCTKA CTOYHBIX BOJ, OYUCTKA
He(PTSHBIX pa3NMBOB, NECTPYKIMS KCEHOOMOTHKOB W T.[.) YacTO HCIOJB3YIOTCS TE€HHOMOIU(UIIMPOBAHHbIC
OpraHu3Mbl. DTO BBI3bIBACT OMNACEHHS B OTHOILICHHUHM UX TOBEICHUS B OKpPYXKAMOLICH cpele, 3arpsi3HEHHs CpPejibl
OOWTaHHs TAKAMHU OpraHu3Mam [1].

B MNPAKTUKC OYUCTKH TMPOMBIIUICHHBIX CTOYHBIX BOJA 4YaCTO IIPUMCHAIOT 6I/IOJ'IOFI/I‘I€CKyIO OYUCTKY,
OCHOBAaHHYIO Ha CITIOCOOHOCTH MUKPOOPIraHM3MOB HCIIOJIB30BATh B Ka4YCCTBC HUCTOYHUKA IMUTAHUA W DHEPrUu B
mpoueccax CBOEH KM3HEACATCILHOCTU Ppas3IMIYHbIC XUMHUYCCKHUE COCTUHCHMS.

Ienp uccnenoBanuii — pa3paboTka ¥ anmpoOanus OMOTEXHOIOTHYECKOTO METO/Ia OYHUCTKH MPOMBIIUICHHBIX
CTOYHBIX BOJA OT XHUMHUYECCKUX SanHSHeHHﬁ, OCHOBAHHOI'0O Ha CTUMYJIAIUU MHKPOOPTaHWU3MOB OYMCTHBIX
COOpYKEHU.

Pa3pabOaThiBacMbIii METON OCHOBAaH Ha HCIIOJb30BAHUU JKUBBIX OOBCKTOB, MPUCYTCTBYIOUIMX B
€CTECTBCHHBIX, YK€ CIIOKMBIIUXCS OHMOIICHO3aX, ST OYUCTKH CTOYHBIX BOJ ITyT€M HAIPaBICHHOTO YIPAaBJICHUS
STHUMH 0OBEKTaMH, CTUMYJILNN UX EATSIFHOCTH [2].

Jnst CTUMYTSINAM MAKPOOPTAHU3MOB HCIIOJIB30BAM NpUEM iN Situ (OHOCTUMYIALMSA B MECTE 3arpsi3HCHHU).
OTOT MOAXOA OCHOBAaH HAa CTHMYJIMPOBAaHWM pPOCTa IPHPOIHBIX OMOIEHO30B MHKPOOPTAaHM3MOB, E€CTECTBEHHO
CJIOKMBIINXCS B 3arpsA3HEHHBIX HKOCHCTEMaxX M MOTCHLHAIHHO CIOCOOHBIX YTWJIM3HUPOBATH 3arpsI3HUTEINb ITyTEM
co3maHMs oNnTHUMaibHBIX  ycioBud  [3].  DQdexTHBHBIX HpHEMOM  CTUMYJSLUH  JKU3HEACATEIHHOCTH
MHUKPOOPTaHU3MOB MIPH OYHCTKE MPOMBIIIJICHHBIX CTOKOB SBJISIETCSA MX MIMMOOMIM3aNKs HAa Pa3JINYHBIX HOCUTEIISIX.

B xauectBe I/IMMO6I/IJ'II/138.TOp0B B J3KCIOCpUMEHTAX HMCIIOJIb30BaHa COJIOMCHHAasA pE3Ka W OIIUJIKH, KOTOPBLIC
ABJIAOTCA JOMOJTHUTCIBHBIM MMOJHOIIEHHBIM UCTOYHUKOM MMUTAHUA JJI1 MUKPOOPTaHU3MOB.

UccnenoBanust mpoBogminu co crouHoi Bomot OAO «Kokc». B kadecTBe OCHOBBI ISl CO3JaHHUSA
MHUKPOOHOJIOTHYECKOTO COOO0IIecTBa, 00ECIeUNBAIOIIETO OYUCTKY CTOYHBIX BOJ, OBLI MCIIOJIB30BAaH aKTHBHBIN HII
OYHUCTHBIX COOPYKCHUH KOKCOXUMHUIECKOTO MPOU3BOICTBA T'. KeMeposo.

B 3a/la4yu IepBOro srala I/ICCHGHOBaHI/Iﬁ BXOJuJia MMOCTAHOBKA CEPUU SKCICPUMEHTOB IO OYHCTKE CTOYHOU
BOJBI OT (I)eHOJ'Ia U ApYyrux OpraHUYCCKUX HpHMeCGﬁ C IPUMCHCHHUCM PACTUTCIIBHOTO I/IMMO6I/IJ'II/133T0pa, a TaKXKeC
XAMUYSCKUN 1 MI/IKpO6HOHOFH‘ICCKPII>'I aHaJIn3 PICCHe,I[yeMOﬁ BO/IBI.

Jis mpoBeieHusl IMMOOMITN3aUH B KOJIOBI 00eMoM 250 mut BHOcH 10 T HOcHTE s (COIOMBI T OTIHAJIOK)
n 100 M aKTHBHOTO WiIa C HUCXOMHOH YHcIeHHOCTBI0 107 wi/mu. CycmeH3Wi0 HWHKYOHpOBaJ W BMeECTE C
agcopOeHTOM B TeueHHe 6 4 0e3 IepeMemuBaHUS NpH KoMHaTHOW Temmepatype 18-20 °C. Hocurenu c
MMMOOMITM30BaHHOW MUKPO]IIOPOil MoMeIany B KarcyJibl U3 KalpOHOBOI TKaHH, 3aTeM JOOABJISIIM CTOYHYIO BOJY
U BBbIICPXKUBAJIM IIPY KOMHATHOM TemIepaType B TeueHue 7 [IHEH. B KauecTBE KOHTpPOJII MbI HCIOJb30BaIH
BOJIOTIPOBOJIHYIO BOJY, B KOTOPYIO AOOABISUIM aKTUBHBIN WiI. HavanpHas KOHIICHTpAIUs MUKPOOPTAHM3MOB B 1 MiI
cocraBuna 106 kierok. B wucxomHOW cTouHOM BojJe Obuta OOHAapyeHa JIOBOJILHO HH3Kas YHCICHHOCTb
MHUKpoopranu3MoB 1,7-103 ki/MJi1, 4TO CBUIETENBCTBYET O TOM, 4To cro4yHas Boga OAO «Kokc» He MOXKET ObITh
OYMIIEHA B JOCTATOYHOH CTETIEHH TOJIBKO 32 CUET )KU3HEIESTENbHOCTH a00PUTeHHONH MUKPOQIIOPHI.

MakcumanbHasi YUCIEHHOCTb MHKPOOPTAaHM3MOB Oblila 3aperHcTpHpoBaHa Ha 3 M 4 CYTKH IpPOBEICHUS
9KCIIEPUMEHTA C UCIIO0JIb30BAaHUEM B Ka4eCTBE NMMOOMIN3aTOpa COJIOMBI M cocTaBmia Beanuuny 8,9-1011 xn/min. B
9KCIIEPUMEHTaX C MCIOJIb30BaHUEM OIMIIOK B KaU€CTBE HOCHTEIIS YNCIEHHOCTh MUKPOOprann3MoB gocturaia 1010
Ki1/Mi1. B BogonpoBomHOI Bosie uieT ObIcTpoe OTMHpaHUE KIETOK 3a cueT uXx aBronusza. Ha 3 cyTku conepikaHue
MHUKpPOOPIaHU3MOB CHIDKaeTcst 10 5,6x104 xi/mi, a yxxe Ha 7 CyTKH HaJaeT J10 HyJIs.

MHTeHCHBHOE pa3BUTHE WMMOOMIN30BAHHBIX MHKPOOPTaHU3MOB-AECTPYKTOPOB B IIPOIECCE OYHCTKU
CTOYHOH BOJBI MO3BOJHMJIO 332 CPABHHUTEIBHO KOPOTKUH IPOMEXYTOK BpPEMEHHM JOOUTHCA BBICOKOM CTEIEHU
ynanenus ¢enona. Ilokazarens XIIK ounmmeHHO CTOYHON BOABI IO BApHAHTAM 3KCIIEPUMEHTa CHIDKaJCS Ha 75,5 —
84,1 % OT UCXOIHOM BEIUYNHEL.
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[Ipu neficTBUM BBICOKMX KOHIEHTPALUH (PeHOJIa HAa acCOLMALMK MUKPOOPIaHM3MOB, UMMOOWIIN30BaHHBIX Ha
pacTHTENBHBIX CyOCcTpaTax, CHHKEHHE KOJIMYEeCTBa MUKPOOHBIX TEJ HE MPOUCXOANT. MUKPOOPraHU3MBI HE TOJIBKO
BBDKHBAIOT, HO M pa3MHOXaroTcs. CoueTaHne cMecH KyIbTyp Ha HMMOOWIN3ATOpE, SABIISFOLIMMCS OJXHOBPEMEHHO
MUTATEIbHBIM CyOCTpaToM, HanboIee OIaronpuaATHO JUI BBDKUBAHMS MUKPOOPTaHU3MOB.

Ha BTOpOM »3Tame 3KcIiepHMEHTHI NPOBOAWINCH Ha pa3paboTaHHOHN mabopaTOpHOI yCTaHOBKE, KOTOpas
MPEICTaBIsIET COOOW pPeakTOp MPOTOYHOTO THIA C penupKyismued. MMMOOWIH30BaHHBI Ha pPacTUTEIHHBIX
ocTaTkax (CoJloMa, OIMJIKW) AKTUBHBIM HWJI HMCTOJB30BAJCS B KadeCTBE HAcaakd. BXOAHOH IMOTOK CTOYHOMU
JKUIKOCTH, TIPOIIEIIeH IpeABapUTEIbHOE OTCTAUBAHNE, BBOJUTCS C IIOMOIIBIO PACIIPEASITUTEIFHOTO YCTPOMCTRA.

JIis  TOBBINICHHUS TMPOU3BOMUTCIBHOCTH CHUCTEMBI OUYHUCTKH HAMH BBIODAaH pPEXHM PEHUPKYIISIUU.
Penupkynsnus BKIIOYaeT pa30aBICHHUEC BXOJHBIX CTOKOB BBIXOIAHBIMH cTOKamu. [lpu 3TOoM K03 duIUeHT
PEIMPKYISAIMUA OBLUT TOCTOSHHBIM U cocTaBma 1:1. JIst cCOOpPKH yCTaHOBKH OBUTM BBIOPAHBI IIIACTUKOBBIC EMKOCTH
o0bsemoM 10 1. Kaxkias eMKOCTh 3aKpBhIBACTCS KPBIIIKOH JJIs1 YMEHBIIICHUS UCTIAPCHUS BOJBI M YCTPAHCHHUS 3araxa.
YcTaHOBKa HAXOAUTCS HA CICIHATBFHOM CTEHJE B BHJE Kackala €MKOCTeH Ha Pas3HBIX YPOBHSX, YTO MO3BOJISET
JKUJIKOCTH CTEKAaTh M3 OIHOM €MKOCTU B NPYTYIO 4yepe3 TPYOOMPOBOJIBI C MOMOIIBIO PErYIUPYIONIUX YCTPOUCTB
(xpaHOB).

B X0A€  IKCICPUMCEHTA HapaluICJIbHO C MI/IKpO6I/IOJ'IOI'I/I‘IeCKI/IMI/I HCCIICAOBAHUAMHU  OIPCACIIAIN
KOHICHTpaun @eHona B CTOYHOH BOJC, IIOKa3aTcllb, KOTOpLIﬁ CBUJCTCIILCTBYCT 00 O6H.[€M COACpIKaHNN
OpPraHnv4eCKux HpHMeCGP‘I B BOJC, a TAK)XKEC aMMHaAK O6H.[HI7[

Iloka3zaTenn OYMCTKH CTOYHBIX BOJ MUKPOOpPIraHU3MaMH, MMMOOUIN30BaHHBIMH Ha PACTUTCIIBHBIX OCTATKaX
JJIA TIEPBOT'O ITUKJIA OYMCTKHU NPHUBCACHBI B Ta6m/1ue:

Bpewms Hmmo0uin3arop cosoMma HMIMMOOMIIU3aTOp OMMJIKH

B Uucnennocts |Konnentpan | XITK, mr| NHjs, YKCIEHHOCTh Konnentpanus | XIIK, mr| NH;,
CyTKaX |MHKpoopranusMm | us denona, | Oy/n MI/J | MUKpPOOPraHu3MoB, | (eHoma, Mr/n O,/n MI/1

0B, KJI/MJI MI/71 KJI/MJT
1 cyTkH 1,5%10° 295+3,12 2598 550 3,2x10° 296+3,00 2675 640
2 cyTKH 5,3x10° 48+0,43 1072 | 148, 8,4x10" 78+1,72 1244 202
5

3 cyTku 6,7x10° 1,2+0,03 332 61 2,8x10° 4,2+0,03 561 79

ITo oxoH4YaHHMHU Ipoliecca OYMINEHHAs CTOYHAs BOAA CIMBAJACh U3 YCTAHOBKHU, a B YCTAHOBKY 3arpyxajach
odepeaHas IMOPLUS UCXOJHOH CTOYHON BOJBI M OCYIIECTBIISUICS CIEAYIOLIIMI UK MPOLECcCa OUUCTKH 0€3 3aMEHBI
agcopOeHTa ¢ UMMOOMIN30BaHHBIMU MUKPOOPTaHU3MaMHU.

HOBTOpHO€ HCII0JIb30BaHUC I/IMMO6I/IJ'II/I3aTOp0B C MUKpPOOPraHu3MaMu HE CHUIKACT CKOPOCTU PA3MHOKCHUSA
MUKPOOPraHu3MoOB, T.C. COXPAHACTCA I[eCprKTI/IBHHﬁ INOTCHI Al CUCTEMBI OYUCTKH, KOTOpBIﬁ OIIPEACIACTCA
YHUCJICHHOCTHEIO MUKPOOPTaHU3MOB-ACCTPYKTOPOB. Bonee TOr0, BO BTOPOM HHUKJIC YHUCICHHOCTH MUKPOOPraHU3MOB
Ha 3 CYTKHU JOCTHUT'ACT 0oJ1ee BBICOKOIO YPOBHS, YEM B IICPBOM.

HOHy‘{eHHLIG B X0J€ HCCJ’IeZ[OBaHI/Iﬁ PE3YJIbTAThl IMMOKAa3bIBAIOT BO3MOKHOCTb NPUMCHCHUA HCIIOJIb3YyCMbIX
PaCTUTCIbHBIX I/IMMO6I/IJ'II/ISaTOpOB (CO.]'IOMLI u OHI/IJ'IOK) TIOBTOPHO B HECKOJIBKHUX HHUKIIAX. HpI/I 9TOM JOCTUTaCTCA
BBICOKAs CTCIICHb OYUCTKH OT OPraHUYCCKUX U HCOPTaHUYCCKUX COCIUHECHUM.

BrIBOIBI:

1. [IpoBeneHHbIE  WCCIEAOBAaHUSA, NPUOMIDKEHHBIE K  MPOU3BOACTBEHHBIM  YCJIOBHSAM, IOKa3ajH
3¢ (HEKTUBHOCT,  OYHUCTKH TPOMBIIUICHHBIX CTOKOB OT OpPraHMYECKHX BEMECTB C  HCIOJh30BAHHEM
AKCIIEPUMEHTAIHLHOW YCTAHOBKH U MUKPOOPTaHU3MOB, IMMOOWIM30BAHHBIX HA PACTUTENIBHBIX MaTepHaax.

2. B 3KcriepuMeHTax YCTaHOBJICHA BBICOKAs YHCICHHOW MHKPOOPTaHH3MOB-ACCTPYKTOPOB B TEUCHHE 2-X
[IUKJIOB OYUCTKU 0€3 3aMEHBl HACaJ0OYHOTO MaTepHala M UX BBICOKAS JCCTPYKTHBHAsS aKTHBHOCTh B OTHOIICHHUH
3arpsA3HAOLINX BELIECTB.
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Kemeposo, 2012. — C. 129-133.

99




Hunopanmonusii koHBeHT «KY3BACC: ObBPASOBAHUE, HAYKA, THHOBAILIN

TexHoJI0rMsI NPOU3BOJACTBA KAPTOHA U3 OYMAaKHOW MAaKYJIATYPbl M HCTOYHUKH
00pa3oBaHuUs CTOYHBIX BOJ
TI'yuwuna Mapua Bukmopogéna,
Jlowmanoea Eezenun Hukonaesna, /Kezno Hpuna Anexcanoposna
Kyzbacckuii 2cocyoapcmeennviil mexnuueckutl yuueepcumem um. T.D. 'opbauesa
Ywaxoe Anopeii I'ennadvesuy, k.m.H., 0oyeHm
elliat@mail.ru

Makynarypa — 310 OymMakHasi NMpPOJXYKLMS, NMpeJHa3HaueHHas JJs MepepadoTKH Ha OyMaskHBIX 3aBOJIax.
[ToMUMO BOJIOKOH M XMMHYECKHX PEAarcHTOB, NMPOM3BOACTBO LEIUIIOIO3HO-OyMaKHOW MPOIYKIMH HpearosaraeT
UCIIOJIb30BAaHUE 3HAYMTENBHBIX OOBEMOB TEXHMYECKOW Bonbl. Kak cienctBue, K OCHOBHBIM 3KOJOTHYECKHM
npobyieMaM, CBS3aHHBIM C IPOM3BOACTBOM LIEJITIOJIO3HO-OYMaXXHOW HPOIYKLHMH, OTHOCATCS BBIOPOCHI B BOIY, B
BozoeMbl. [lpu mepepaboTKe MaKyJIaTyphl, COXPAHSIOTCS PECypChl, YTO SKOHOMHT 3SHEPIHIO, COKpAlIaeTCs
KOJIMYECTBO OTXOJIOB Ha CBAJIKE W 00pa3zyroTcs pabouyne MecTa.

CaMmpblif pacTIpOCTpaHEHHBIH MTPOAYKT U3 BTOPUYHOTO CHIPBS - ATO KAapTOH, TyalleTHast Oymara u Jake 4acTH
KPOBIIH.

Tyanetnast Oymara Mo>keT OBITH M3TOTOBJIEHa TONBKO M3 5% OOBIYHOrOo 00BEMa MakyJIaTypbl, KOTOpas
¢opmupyercs B Hameit crpane. Okono 70% ceIpbs U3 BCel MaKyIaTyphl IPUTOAHO VIS IPOU3BOJICTBA KApPTOHA, 25
% TPUTOAHO U1 IPOU3BOJICTBA MAaTEPHAJIOB, U3 KOTOPHIX MOXKHO JiefaTh KPOBIIIO. [1]

Kpome npeBecHHBI M LIEJUTION03bL, Il U3TOTOBJIEHHST OyMard UCMOJb3YIOT U BTOPCHIpbEe —MakyJaatypy. s
TaKOro Jiejia Kak MPOM3BOJICTBO KaPTOHA M3 MaKyjaTypbl 0ObIYHO OepyT KapToH rpynmsl «b» mim «B», To ecTh —
HEKpaIIeHbIH KapTOH, IBETHON KapTOH, ra3eThl. CyIIecTBYeT M HEKHH CMEXHBIN BapHaHT, TO eCTh IJI KapTOHa
OyzeT MCTONb30BaTh Kak APEBECHHY, TaK U Makyjaarypy. MakKynaTypHBIH KapTOH JOBOJBHO DPBIXJIBIM U IIPU 3TOM
MEHe€e JIaCTUYHBIHN, 3aTO Ky/a OoJiee JemieB.

W3rorosnenne KapTOHA OCYHICCTBIIACTCA B PE3YJIbTATC TCXHOJOTUYCCKOTO MPONLECCa, BKIIFOYAIOMICTO TaKUC
JTallbI:

[ToaroToBKa CHIPHS - BKIIOYACT PST OTIEPALINIL:

- POCIIYCK MaKyJIaTyphl OCYIIECTBISICTCS B TUAPOpA30OUBaTEIIE;

- OYHCTKY MaKyJIaTypHOH MacChl OT KPYIHBIX HHTPEIUCHTOB, KOTOpas MpPOM3BOIUTCS HA BHXPECBOM
OYMCTHUTENE BEICOKOM KOHIICHTpAIUuH,

- JIOPOCIYCK OYMIIEHHONW MAcChl OCYIIECTBISETCS B MYyIbCAIIMOHHON METHHUIIE,

- TOHKYIO OUUCTKY.

- Jlanee macca mocTtynaeT B KOMIO3UIIMOHHBINA OacceliH, I/ie B €€ COCcTaB J00aBIAIOT KaHU(DOIHHBIN KIIEH,
Kpaxmall ¥ TJHHO3eM. B 3aBepineHne OyMakHasi Macca MPOXOJIUT TIOBTOPHO TOHKYK) OYHCTKY Ha
Y3JI0YJIOBUTCIIAX U BUXPEBbIX OUUCTUTECIIAX.

- Brimenka kapToHa.

- DBymaxkHas macca mocrymaeT Ha CrielMabHBIC MAIIWHBL, T1Ie CyOCTaHITU TIOqBepraeTcs 00e3B0KUBAHIIO
U TIPECCOBaHUIO, CYyIIKe. B pe3ynmpTare 3THX omepanuii ocymecTBiseTcs popMUpOBaHHE KAPTOHHOTO JIUCTA.
B 3aBepiieHre KapTOH U3 MaKylIaTypbl MPOXOAUT CKBO3b BaJbl MAIIMHHOTO KaJaHIpA, TNIe MOJ BEICOKUM
JIaBJIEHUEM JIMCTHI pa3riakuBarores [2].

Ha OymakHBIX ¥ KapTOHHBIX (abpuKax CTOKH 00pa3yloTCs MPH IMOJTrOTOBKE M NMPHUTOTOBJICHHN MCXOIHOM
Macchl ¢ 100aBKOH MPOKIEHUBAIONIUX BEMIECTB (TIMHO3eMa, KaHU(OIHHOTO KIIesl) M HAOJTHUTENeH (KaoauHa, THIICa,
TanpKa, Mena, W JAp.); NMpH BBIpaOOTKEe OymMarn W KapTOHA, IPH IepepaboTKe, OYNCTKE W 00IaropakuBaHUU
MakynaTypsr [3].

Cneunduka pabOTbl OSTHX NPEANPUATHH TaKOBa, YTO OHHM  XapaKTEPU3YIOTCS  MOBBIIICHHBIM
BoonoTpednenueM. HenzO0exHbIM sBisIeTCss 00pa3oBaHHe OOJBIIUX OO0BEMOB OTPabOTAHHBIX CTOYHBIX BOJ.
I'maBHOW OMACHOCTBIO TaKUX CTOKOB SBJISICTCS IIOBBIIIEHHOE COJEP)KaHHWE MEIKOJUCIEPCHBIX BOJOKHHUCTBIX
BEILIECTB, KOTOPBIE, ITPH cOpOCe, OTIaraloTcsl Ha JHEe BOAOEMa, IpUJaBas HENPHUSATHBIA NPUBKYC U 3alax BOJE, YTO
OTMEYaeTcsl HaceJeHHeM, XKUBYIIMM 110 OeperaM pek. OnacHOH OCOOEHHOCTBIO BOJIOKOH SIBJISICTCS CIIOCOOHOCTH
3a0MBaTh )KaOpPBI PO, YTO HEMHUHYEMO IIPUBOJAUT K UX THOEIH.

Ha GonpmnHCTBE KapTOHHBIX 3aBOAOB PoccHM, OYMCTKAa CTOYHBIX BOJ OCYIIECTBISIETCSI Ha COOPYKEHHAX
MEXaHHYeCKOH M OHONIOTMYecKOil OYHMCTKH. MeNKoAuCIepCHbIe B3BEIICHHBIE BOJIOKHA, HE yIAJSIOTCA
CYIIECTBYIOIIMMH METO/aMH, U cOpachIBaeTCsl B BOJHBIE IPOTOKU U PEKH. 3aepKaHHBIE BOJOKHHUCTHIC BEIIECTBA,
cOpachIBalOT B OTBAJl, YTO IPHUBOAUT K IIOBCEMECTHOMY 3arpsi3HEHHIO THUAPOC(hEpHl M 3eMENBbHBIX PECYpPCOB,
HapymaeT IpUPOAHBIEC JaHAMA(PTH, MPHUBOANT K UIBSITHIO U3 XO3SHCTBEHHOIO 000pOTa 3HAYUTEIBHBIX IUTOMIAAEH
3€MEIlb.

100


mailto:elliat@mail.ru

Hunopanmonusii koHBeHT «KY3BACC: ObBPASOBAHUE, HAYKA, THHOBAILIN

Ilepexon OT BHEMJIOLIAJOUYHBIX OUUCTHBIX COOPYXKEHUIl K LEXOBBIM CHUCTEMaM JIOKAJbHONH OYHCTKH,
(aKTHYECKH SIBISIOIMMHUCS YacThIO TEXHOJOTHYECKOTO IIpolecca, KOPSHHBIM 00pa3oM H3MEHSET CHCTEMY
BOJIOTIOJIG30BAHNS. HA TIPENNPUSATHH M CO3JAaeT PEaTbHYI0 OCHOBY UL CO3JAaHHUS ONTHMAlIbHO-3aMKHYTOTO
BOJI0000pOTa. DTO B CBOIO OUYEPEh MPUBEAET K CHIDKCHUIO HAIPY3KH HA BHETIIOMIAAOYHBIC OUHUCTHBIE COOPYKEHUSI.
CHIDKEHNE Harpys3KH, Ha BHEIUIOIIAIOYHBIE OYHCTHBIE COOPY)KCHHMS, KaK IO THIPABIMKE, TaK U 110 3arpsI3HEHUSIM,
MI03BOJISIET MHOTOKPATHO CHU3UTB PAacX0bl HA OYNCTKY CTOYHBIX BOJ M yTHIIM3ALUIO OTXO0IO0B [4].

[lepeHOC OYMCTKH OCHOBHOW YacTH CTOYHBIX BOJ B II€Xa MPEIIPHUITHS T03BOJISET:

- BEpHYTH B BOJ0000pOT 710 80% BOABI, OYHUIIEHHOHN JO TEXHOIOTHYECKH 00OCHOBaHHBIX TAPaMETPOB;

- YMEHBUIUTH BOJONOTPEOICHNE U BOJOOTBEICHNUE;

- 3HAUUTEJIBHO COKPaTHTh OOpa3oBaHHE OTXOZOB B BHJE OCAJKOB IEPBUYHBIX OTCTOMHUKOB H
M30BITOYHOTO aKTHBHOTO HJIa;

- 3HAYUTEJBHO COKPATUTh PacXoj] SHEPruM Ha OMOJIOTMYECKYIO0 OYHMCTKY, Ha 00pabOTKy OCaJKOB M HX
YTUIN3ALHIO;

- COKpaTUTb SHEPro3aTpaThl Ha MEPEeKaUKy.

JlokanpHBIE CHCTEMBI OYHMCTKH CTOYHBIX BOJ OoJiee MpOCThIe M THOKWE B yIpaBieHHH. [l Kakaoro BHaa
CTOYHOHM BOJBI MOXKET OBITh 1MO00paHa MHANBUAYAIbHAS TEXHOJIOTHS, 00ECTIEYNBAIOIAs MTOIYICHIE HAMITYUIIETO
pe3yJsbTara.

OnmHako TIIpHM CO3JaHMH 3aMKHYTBIX CHCTEM BOZONOTPEONEHHS MOTYT HMETh MECTO 3HAYHUTEIIbHBIC
3aTpyIHCHUS, CBS3aHHBIE B JAHHOM CIIydae C IIOSBJICHHE HA TEXHOJOTHYECKOM OOOpYIOBAaHWH ITOBBIIICHHOTO
6uobpacTaHus, IEHO- M HAKUIIEOOPa30BaHMUs, KOPPO3UH M NPYTHX HEXKEIaTeNbHBIX MOCHeACTBHI. /s ycTpaHeHHs
YKa3aHHBIX HEJOCTATKOB TpeOyeTcsl JOKaJibHas OYHMCTKa HEeOOJbLIMX 00BEMOB HauOoiee KOHIIEHTPHPOBAHHBIX
CTOYHBIX BOJ| C IPUMEHEHUEM MEXaHHYECKHX U (PU3NKO-XMMHUUECKHX METOJIOB UX OUUCTKH [5].

B 3akirodeHue cienyer OTMETHTh, NPUMEHEHHWE MaKylaTypbl IMO3BOJSIET CHUXKATh OCTPOTY BOIPOCOB
OXpaHbl OKpYXAloIel cpeapl 3a CYeT COKpAIleHUs WCIOJb30BaHUS JIECHBIX PECYpCOB M YTHIM3AIMU
HAKaTUTUBAIOIINXCS OYMaKHO-KaPTOHHBIX OTXOMO0B [6].
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[5]. IIpumaxos C. @. IIpoussodcmeo kapmona. M.: Dxonoeus, 1991. — 224 c.

[6]. Banuaxoe M.B., [yboewiii B.K., Kynewose A.B., Konosarosa I'.H. Texnonocus u obopyooganue Onsi nepepabomxu
Maxyramypwi: yueb. nocobue.- 2-¢ uzo., ucn. u oon. / CII6I'TYPII. — CII6., 2011.
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MO,IH/I(I)I/IKaIII/Iﬂ TBEPAOro TONJHUBA, MOJYIYCHHOI'0O U3 MPOMBIINUICHHBIX O0TX0A0B

3aopoouna Mapzapuma Bnaoumuposna
Yuwaxoea Enena Cepzeesna

Kyzbacckuti cocyoapcmeennviii mexuuueckuti yuusepcumem umenu 1T.@D.1 opbauesa
Ywaxoe Anopeii I'ennaovesuy, k.m.H.
brels@list.ru

B HacTosimiee BpeMsi CyIIeCTBYeT MHOMKECTBO OSKOJOTMYECKHX IpoOieM. OIHOM W3 TakWx NpoOieM sBISeTcs
3arpsi3HEHHE TPOMBINUICHHBIMU OTXOJaMH OKpy»Xarommeid cpenbl. CymmecTByeT MHOXECTBO METOIOB HX YTHIHM3AINH, HO He
KaKIIbIi 0J1ar0TBOPHO BIIMSACT HA OKPYXKAIOIIYIO cpely. B cOBpeMEHHOM MUpE 3HAYUTENILHO BO3POCIIa TEXHOTEHHAs Harpyska Ha
OKPYXXAIOLIYI0 €CTECTBEHHYIO Cpely. JTO NPHBOIMT K 3arpsi3HCHUIO BO3]yXa, BOSHHKHOBEHUIO 0OJIE3HEH OPraHOB JbIXAaHHMSL.
Taxas npoOiema akTyanbHa:

- i HedTenoObIBaOIMX M He(TEXUMUUSCKUX Mpeanpustuii. Hanpumep, mpu noObide HedTH M3 3eMHOTO IUIacta
BMecTe ¢ He()ThIO BBIXOJUT HE(TSHOI MonmyTHBIH ra3. Hanbonee pacipocTpaHeHHON NPAKTHKOH YTHIM3AIIMN KOTOPOTO SIBISIETCS
CKHTraHue Ha (hakenbHBIX ycTaHOBKax [1].

= IJIsA OHOJIOTHYECKHUX OYHCTHBIX COOpy)KeHPIfI, TaK KaK U30BITOYHBINA aKTUBHBIN HJT CKAIUIMBAETCS Ha UIOBBIX momaakax
U TEM CaMbIM IPOUCXOAUT OTPaBJICHUE ITOYBLI, aTMOC(l)epLI, TPYHTOBBIX BOJI [2] Tak KE, OTXO/bI OHOJIOTMUYECKUX OYMCTHBIX
coopynceHHﬁ, OCaZK1 CTOYHBIX BOJ HE BCErAa HAXOAAT IMIPUMCHCHHUE, XOTA U ABJIAOTCA IEHHBIM OPTaHUYCCKUM CBIPBEM.

Hamu mpemnoxkeHO HCIoNIb30BaTh BBHIMICYKa3aHHBIE OTXOMABI ISl MONy4YEHHsS albTEPHATHBHOTO TOIUIMBO C BBICOKOM
TEMIEpaTypol CropaHus U MOBBILIEHHON IPOYHOCTBIO.

Leas pa6oTsi: pa3paboTaTh KOMIIO3UIMOHHOE TOIUIMBO IYTEM HCIOJIb30BAHUS B KAUECTBE UCXOJHOTO CHIPhS OTXOJIOB
[POMBIIUIEHHBIX TPEANPUATHNA W OHOJIOTMYECKMX OYMCTHBIX craHmuil. CyTh 3aKiF0YaeTcs B TETEPOrEHHOM IHPOJIH3E
ra3000pa3HBIX YIJEBOJOPOIOB HPH WX (GUIBTPALMU Yepe3 YroJibHBIM OCTATOK, SIBJSIOUIMICSA pPE3yIbTaToM KapOOHH3aIHH
OHUOMACCHI.

Jlns mpoBeieHust SKCIEepUMEeHTa coOpaiy 1abopaTOPHYIO YCTaHOBKY, KOTOpast COCTOMT U3 ra30lpoBojia Ui MOauy rasa
B PEaKTOp, CaMOr0 PEeaKkTOpa, BBICOKOTEMIIEPAaTYpHOIl HeYM M Ta300TBOJHOW TPYOKH U1 yAAJEHHS OTPaOOTAHHBIX Ta30B.
Peakrop mpencraBmsin co0oit TpyOKy W3 Hepxkapetomied cramu, nuametpoM 250 mm, oovemom 0,09 av?. Ins mopmepxaHus
HEOOXOMMOH TOCTOSTHHOM TeMIlepaTyphl IPOLIecca IPUMEHSIICS KOHTPOJUIEDP C TEPMOIIAPOA.

DKCIepUMEHT COCTOUT U3 JBYX 3TAIlOB.

1 crapusi: B peakTop 3arpyskaiu o0pasiibl TpaHyJI, COCTOSIINX M3 N30BITOYHOTO aKTHBHOTO MJIa OYMCTHBIX COOPYKEHHMIL.
ITox meiicTBHEM BBICOKMX TEMIIEpaTyp MPOBOAMIM HpOLEecC MUponu3a. JIMTENbHOCTh 3KCHEPHMEHTa COCTaBIsIa OJHMH Yac,
TemIeparypa nojjepxusanacs Ha yposHe 800 °C.

Ilo oxoHYaHHIO mpolecca TBEPIbIH OCTATOK OXJAXIAJIM, B3BEIIUBAIM U HCIOJL30BAIM B JalbHEHIEM B KauecTBE
«YTJIEPOAHOM MaTPULBI».

2 cragus: OOpa3Lbl «yrIepoOAHON MATPHIIBD» 3arpysKalld B PEakTop, MpeaBapuTenbHo Harpetsiid 1o 1000 °C, u monasamm
ra3, coJepKamnii ra3000pa3HbIe YTICBOAOPOIH (MIPOTaH, OyTaH), I KapOOHU3AINH «yTJIEPOAHON MaTPUIIBI».

Bpewms skcnepumenta cocraBmino 2 waca. Ilo mcTedeHnn BpeMeHH 0Opasmbl OXJIaXKAAM WM B3BemIMBanu. B pesymbrare
HaOJTI0/1alTi YIUIOTHEHHE YTIIEPOTHOH MaTPHIIBL.

VYeraHoBneHo, 4To obpasell, PacIoOKeHHbIN MEPBbIM Ha MyTH CJICJOBAHHUs ra3a, yBEIMYHUBaI CBOIO Maccy 10 50 %.
[Mocnenyromue 0Opasibl Habupanru Maccy He 6osee 5-15 %. OOmmumit Bug 00pa30B MpenCcTaBieH Ha puc. 1.
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Puc. 1: Obpasysi 00 u nocie ocywecmsienus npoyecca mepmuieckoli nepepadomru; a — UCX0OHbvle epanyvl, 6 —
2PAHYIbl NOCTIe MEPMUYECKO20 YRPOUHEHUS, 8 — 00pasey nupoyeiepood, oopasyouuiica 8 peakmope 8 Xxooe
npoyecca

Ilo oxonyaHuto 3kcrepuMenTa Habmonam (puc. 1, 6), 9TO MOBEPXHOCTH KapOOHM3MPOBAHHOTO oOpasla mpuodpeTasa
METAJUINYECKHH OJIecK, XapaKTepHbIN Ui rpaduTa.

HaHHBIfI HpO}IyKT BO3MO>XXHO HCIIOJIB30BaTh Ha TSC B KOTCJIBHBIX II€XaX, B MeTaJ]J'[prI/II/I, a TaK X€ OJis1 OTOIIJICHUS
YaCTHBIX JOMOB. O6J'IaCTI) NPUMCHEHUA 3aBUCUT OT COCTaBa U yCJ'IOBI/Iﬁ l'IOJ'Iy‘IeHI/ISI TOIIJINBA.
Crmcok myOuKanuii:

[1]. Texnuueckas 6Gubnuomexa / Dnepeopecypcwvl, monaueo // Honymueiti negmanoi 2az (IIHI) [snexmpounslii pecypc]-
http://neftegaz.ru/tech_library/view/4055

[2]. Hegpmo u 2a3 snexmponnas 6ubnuomexa [>nexkmponnsiii pecype]- http:/iwww.fizi.oglib.ru/bgl/2311/87.html
[3]. @unnunos A.B. Komnonenmuuiii cocmag nonymuozo nepmsamnozo 2aza //eazosvie mexwonozuu, 2013 oxmsaope C. 68-72.
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IIpuMeHeHre HHTErPAJIbHOI0 MOKA3aTe sl A5l OLEHKH IKOJI0rH4ecKOM 3HAYMMOCTH
HapYUIEHHBIX 3eMeJIb
Kazemuna Ceemnana Cepzeesna
HUncmumym sxonoeuu yenosexa OUL YV X CO PAH, 2. Kemeposo
Kemeposckuii ecocyoapcmeernnuiii ynusepcumem

Heseposa Onvea Anexcanoposua, 0.6.H., npogh.
svetlana.kemgu@mail.ru

BBenenne

3a Bpems noOsrun yrist B Kysbacce cpopMupoBanocs orpoMHOE KOJIMYECTBO OTBAIOB M3 BCKPBIITHBIX MTOPO/T.
Nx obmas mromans okono 100 Teic. Ta. bromorndeckas peKkyJIbTHBAHS CTapOBO3PACTHBIX OTBAJIOB IIPOBEICHA
YaCTHYHO, a Ha OOJIBLION IUIOIIa i OTBAJIIOB OHA HE IPOBOJMIIACH BOBCe. Bo3pactT MHOTHX oTBanoB npesbimaet 20 u
Oosiee ner. /Iyl OLEHKHM MX DKOJIOTHYECKOH 3HAUYMMOCTH 4YPE3BBIYAHHO Ba)XKHO NMPOAHAIM3MPOBATH OCOOCHHOCTH
9KOJIOTMYECKUX YCIIOBUI U CTEIEHb 3apacTaHus OTBAJIOB.

Llenbro wuccileoOBaHUM sABJSIETCSl pa3paboTka, ampoOanus W COBEPUICHCTBOBAHWUE METOAUKH OLCHKH
COCTOSIHUSI HAPYIICHHBIX 3eMeJIb C IOMOIIBI0 HHTETPAILHOTO TTOKa3aTesl.

B 3agaum mccnenoBaHns BXOIUT M3YYEHHE 3KOJIOTHUECKHUX YCIOBHH Ha TEPPUTOPUH TOPHBIX M 3EMENBHBIX
otBooB mpennpusataii OAO «HOxubni Kys30acey; onpeneneHre mapaMeTpoB 3KOJIOT0-OHONIOTHIECKUX (PaKTOPOB
JUISL pacdeTa WHTErpajibHOTO MOKa3aTels; pa3pabdoTKa peKOMEHIanni Ui IPOBeICHMS paboT 1Mo GHOJIOTHIECKOMY
3TaIly PeKyJIbTUBAINH C HCIOIb30BAaHUEM HHTETPAIBHOTO ITOKa3aTels.

OO0BEeKTHI U METOJUKA HUCCJIeA0BAHUN

OObekroM uccnenoBanus sBuiuchk otBaibl  OAO «lOxubiid Kysbace». O6cnenoBano 200 ra oTBajos,
BBIJICJICHBl CJIEAYIOIIME TIpajalliil TEPPUTOPUM: ECTECTBEHHBbIE (UTOLEHO3bI (KOHTPOJIB), CaMO3apacTaloliue,
cpenHeBO3pacTHOM (Mo 15 ;eT) m ctapoBo3pacTHOU (Gosee 15 5eT) peKkynbTUBAIMU C UCIOIb30BAHUEM COCHBI
OOBIKHOBEHHOM M OOJICIIMXH, & TaK e YYaCTKH C PeKyJIbTUBALMEH TEMHOXBOMHBIMU U JIMCTBEHHBIMH MOPOIAMH.

W3ydyenue ¢uiopsl NMPOBOAMIOCH MapIIPyTHBIM METOJOM, cOOp M TrepOapu3alus pPacTeHHWH, a Tak ke
reo0OTaHNYECKUE OMUCAHUsSI ITPOM3BOIMNIINCH HECKOJILKO pa3 B TEUSHHE BEreTAllMOHHOTO CEe30Ha 110 CTaHIapTHBIM
MetoaukaM (LllennukoB, 1950). Becero Oputo BeImomHEHO 86 (PIOpPHCTHYECKUX OMUCAHWH, B TOM uuciie 17 Ha
y4JacTKax ecTECTBEHHOTO Jieca, 21 Ha ydJacTKax caMo3apacTaHHs OTBAJIOB, 48 Ha ydacTKax OMOJIOTHUECKOTO dTara
PEKYJIbTHBALMH. AHAIN3 TAKCOHOMUYECKON CTPYKTYPBI IIPOBOIMIICS C YU€TOM padOT MPOBOJUMBIX Ha fore Cubupu
(Manermes, 1987, 2000; Kpamuskuaa, 2009; Crpensrukopa, 2010; Jlammackuii u ap, 1997; D6ems, 2012).
O06paboTka (GIOpPUCTHUECKUX TaHHBIX MPOU3BOAMIACE TporpamMmoii IBIS, paspaboranHoit A. A. 3BepeBsiM (1998,
2007). WuterpanbHblii moka3artellb paccuuThiBaiKM 10 (opmye, pazpadoranHoit A. H. KynpusinoBeim u 1O. A.
MamnakossiM (2010).

Pe3yabTaThl HCc/IeJ0BaHUI

Ha rtepputopusix ecTecTBEHHBIX (QUTOLEHO30B mpouspactaeT 121 BHA BBICHIMX COCYIHCTBIX PAaCTECHHI.
OCHOBY COCTaBJISIIOT JiecHbIe pacTeHus — 101 Bua, TyroBsle U pyaepaibHble UMEIOT 0 9 BUIOB U 2 BUIA OTHOCSTCS
K OomotHbIM. HeOompimoe konmuecTBO cOpHBIX BHIOB  (7,4%)  (puc. 1) CBHICTENBCTBYeT O HEOOIBIIOM
AQHTPOIIOTCHHOM BIMSHUM pa3pe3a Ha ecTeCTBeHHble (uToneHo3bl. Cpenn peaKHx pacTeHHH, BKIIOYEHHBIX B
Kpacuyro kuury Kemeposckoir obmactu (2012) otMeuensl manpyatokopeHHuk @Dykca (Dactylorhiza fuchsii) u
ocmopusa octuctas (Osmorhiza aristata). Ha xonnuecTBO MOCENSFOLIMXCS BUIOB OOJBIIOE BIMSHHE OKa3bIBaeT
KpPYTH3Ha CKJIOHOB: Ha poBHOH noepxHoctH (100 M2) HaiineH 41 Buz, HAa TIONOTOM CKJIOHE — 24, KPYTOM CKJIOHE —
19 BupmoB. MHpekcwl yBIaxHEeHHs, OOrarcTBa M 3aCOJICHHOCTH IIOYBBI, KOTOpPBIE SIBJISIIOTCS WHTErpajbHBIM
MOKa3aTejgeM BIMSHHS ~ JKOJIOTHYECKHX  (aKTOpOB, MNPAKTHYECKH OJMHAKOBBI JUISI BCEX BBIJCJICHHBIX
oporpau4ecKux 3JIEMEHTOB M COOTBETCTBYIOT XOPOIIO YBIaXXHEHHBIM TEPPUTOPHUSIM, YTO B CBOKO OYepellb
MOATBEPKIACTCS MOJIABISIOIIMM KOJTHMYECTBOM Me30- U Me30TUIPO(QUTOB.

Ha yuacTkax 0TBanoOB, OCTAaBJICHHBIX TOJI camo3apacTaHue, 3apeructpupoBano 157 Bumos. [Ipeobmamaror
JIeCHBIe pacTeHus — 77 BUAOB, pyAepainbHble cocTaBsioT 40 BHIOB, TyroBwle 35 BUAOB, CTENHBIE — 2 BHJA,
6onotaBIe — 3 Buaa. Ilo OTHOWmIEHHWIO K YBIaKHEHHIO MPeoOIagaroT Me30(pHUTHl (PacTEHHsI XOPOIIO yBIaKHEHHBIX
Tepputopuit) — 75 BHOoB, Me3orurpodursl — 55 BUIOB, Me3okcepoduThl — 21 Bun, rurpoduThl — 5 BHIOB,
kcepoduTsl — 2 Buaa (TMMO(eeBKa cTenHas | JarmdaTka cepeOpucrast). IHAMKaTOp BIaXKHOCTH ITOKa3bIBAET, YTO HA
yyacTkax I0J] caMo3apacTaHueM (pOpMHUPYIOTCS JIyroBbI€, JIYrOBO-CTEIHBIC COOOILECTBA: MHICKC YBIIAXKHEHUS 110
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BapuaHtaMm oporpaduu U3MeHseTcs He3HauuTenabHO OT 61 10 65. MHaukarop GOraTcrtea MOYB MOKA3bIBAET, YTO
(bopMUpYIOLIHECs PaCTHTEIbHBIC COOOIIECTBA OTHOCSTCS K ONUTOTPOhaM.

Ha yuacTkax pexynpTHBanmuy oOHapykeHO 162 Buma: B ToM umcie 112 Ha CTapoBO3pAacTHBIX ydacTKax
pexynpTHBanMH, 121 Ha cpeqHEBO3pPACTHBIX YYacTKax PEKyIbTHBAIMU W 87 BHIOB Ha ydacTKaX PEKyIbTHBAIMU
TEMHOXBOHHBIMHU U JINCTBEHHBIMH TOpojamMu. Hanbonbiee KOIMIecTBO BUOB OTHOCHTCS K JIECHBIM PAaCTEHUSIM, 110
BapHaHTaM peKyiIbTUBanmu 59, 76 m 51 coorBeTcTBeHHO. Ha BTOpOE MECTO MO KOJIHYECTBY BHIOB BEIXOIAT
pyaepanbHbie pacteHus 26, 23, 17 BUmoB cooTBeTCTBeHHO. Cpeau HIMX MHOTO COPHBIX BHOB, BHEAPSIOIINXCS B
JIECHBIE COOOIIeCcTBA: KIICH SICCHENHCTHBIN, KIEBep THOPWAHBINA, KUTIpEH >XEeIe3UCTHIH, JIOMMH MHOTOJIUCTHEIH,
IIITMHAT JIECHOW. DTH BUJBI BHECEHBI B IlepeucHb Haubojee arpecCHBHBIX 4y)KEpOAHBIX BHAOB (UepHas KHHra
¢nopst Cubupm, 2016).
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EcrecTBeHHbIe CamosapacTaHue CraposospactHas CpegHesospacTHas PekynbTrsaums
duToLEHOSbI pekynbTUBauma PeKyNbTUBaUWA TEMHOXBOMHBLIMU 1
NUCTBEHHBIMM
nopogamu

puc. 1. Cpagnumenvhasn ouazpamma no 00vemy YyeHOMmueckux epynn pacmeHutl no 8apuanmam 6bloeIeHHbIX
meppumopui.

KommdectBo BHAOB MO pasNMYHBIM BapHaHTaM TEPPUTOPUA HMMEET IOBOJIBHO OJHM3KHE BEIWYHHBI H
KosreOneTes B mHTEpBasie 87 — 157 BUIOB. DTH BEIIMYHUHBI TIOKA JOCTATOYHO YCIOBHBI, TOCKOIBKY (biiopa 0 KOHIA
HE BBIABJIICHA, TEM HE MEHEEe, EMKOCTh (PUTOIICHO30B M SKOTOIOB B IIEJIOM HAXOTUTCS B TPEeNiaX €CTECTBEHHOIO
KoleOaHusl. HecKoNbKO TOBBIIIEHHOE YHCIO BHUIOB HA YYacTKaX camo3apacTaHUs OOBACHSICTCS TeM, YTO
OONBIIMHCTBO PACTUTENBHBIX COOOIIECTB HAXOASTCS Ha BTOPOW CTaJAMM CHUHTEHE3a, NJS KOTOPOW XapaKTepHO
yBenuuenue duopuctudeckoro cocrasa (KynpusHos, Manakos u ap., 2010).

Wzyuenne (GuopuCTHYECKOr0 COCTaBa IOKa3allo, YTO B MpEAEiax IOPHOI0 OTBOJA C(HOPMHPOBAIOCH TPH
61510Ka (HIIOPUCTUUECKUX KOMIUIEKCOB: MaJl0 HapylIeHHbIE TEeMHOXBOWHBIE JIeca, YYaCTKU CaM03apacTaHusi OTBAJIOB,
YYaCTKH PEKYIbTUBUPOBAHHBIX OTBAJIOB

TeMHOXBOIHBIE JIeca HAXOATCS B €CTECTBEHHOM COCTOSIHUH, OHH MaJIo HapYIICHBI, YTO CBA3aHO C OXPaHOU
TOPHOTO OTBOJa W OTCYTCTBHEM AaKTHBHOT'O XO3SHCTBEHHOTO HCIIOJIB30BAaHMS JIECOB. B cocTaBe TEMHOXBOMHBIX
JIECOB IIMPOKO TIpECTaBJICHBI JPEBECHBIE IOPOABL: Keap, NHXTa, €b, Oepe3a, ocuHa. B mosmecke oOuraror
Tae)KHbIE KyCTapHHKH: pPSIOMHA, >KMMOJIOCTH, KpacHas M dYepHas CMOpPOJMHA, MHOTOYHCIICHHBIE BHJBI UB.
HanouBeHHBIH TOKPOB MMEET HEOObIINE HAPYIICHHS SIPYCHOCTH M CTPYKTYPHI COOOIIECTB.

PactutenbHBII MOKPOB HAa OTBajlaX BOCCTAaHABIMBACTCS JOCTATOYHO OBICTPO, O YEM MOXKET
CBUJICTEIILCTBOBATH OOIIee KOJMYECTBO BUAOB, KOTOPOE B HEKOTOPBIX BapHaHTaX OOIBIINE, YeM B €CTECTBEHHBIX
necax. Tem He MeHee, CTPYKTypa (JIOPUCTHYECKUX KOMILJIEKCOB CBUCTEILCTBYET O KOPEHHBIX M3MEHEHUSX KaK Ha
y4acTKax caMo03apacTaHusi, TaK M ydacTKaX C BBINOJHEHHBIM 00bEeMOM paboT Mo pekynbTHBaluH. Hambonee
NpUOJIMKEeHHbI K (QOHOBOMY (JIOPUCTHYECKOMY COCTAaBY SIBISIETCS BapUaHT C IOCAJKOM Ha OTBajax
TEMHOXBOHHBIX TIOPO (KeIp, MUXTa, €J1b), HapsIy ¢ MEJIKOJIMCTBEHHBIMU MTopoaaMu (Oepe3a, TOTob).

WHTerpanbHblii MOKa3aTelb COCTOSHUS TEXHOTEHHO HAPYIICHHBIX TEppUTOpHH (Xi) paccYMTHIBACTCS IO
aKKyMyJsTUBHOHM (opmyste (1). OH yuuTeIBaeT cyMMy 0asIOB O KaKIOMY IoKa3arento (oporpadudeckuii Gpakrop,
MOTEHIMAJIbHOE IUIOAOPOJUE, IUIOTHOCTh TEXHOI'CHHOTO DJJIIOBHS, CTaJUM CYKIECCHM) M yMHOXaeTcs Ha
kiuMmarnaeckuit  koaddunuent (Kk), paBsbeii rugporepmuueckomy kodpdunumenty [.T. CensHuHoBa, wu
K03(dHUIKEHT cX0AcTBa (PIOPUCTHYECKOTO COCTaBa C 30HAIBHBIMHM COOOIIECTBAMH, KOTOPBI BBICUHMTHIBACTCS KaK
nnjekc CepeHceHa-YekaHOBCKOTO:
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D= Schx Kk(Of + Pl +D + Su)

20e i — unmezpanbHblil NOKA3amenb COCMOAHUA EXHO2EHHO HapyuieHHbix meppumoputi;, Of — bannel no
opoepaguyeckomy gaxmopy; Pl — bannvl nomenyuanvro2o niodopoous, D — niomHOCmbs MeXHO2eHHO20 208U,
SuU — emaouu cyxyeccuu; Kk — cuopomepmuuecxuii koagppuyuenm I'.T. Censanunosa; Sch — koagppuyuenm
cxoocmea Cepencena-Yexkanosckozo.

[oncunranueie kodpuuueHTsl CepeHceHa-UeKaHOBCKOTO MO CpEIHEB3BELICHHBIM JaHHBIM OCHOBHBIX
BapUaHTOB BOCCTAHOBJICHHUS SKOCHCTEM Ha OTBaJaX MOKAa3bIBAIOT, YTO HAUMEHBILEE CXOJCTBO (IOPHCTHYECKUX
COCTaBOB UMEET CTApOBO3paCTHAsl PEKYJIbTHBALMS COCHOM U obienuxoi — 0,33, HanOOJIBIIUM CXOCTBOM 00JIaIAl0T
MoJopIe mocanaku cocHeI 0,55 n yuyactku camosapactanus — 0,47, narapie K03((UIIIEHTH IPUBEICHBI B TaOIHIIe
HIDKE!

CpenHeB3BeIICHHBIE 1 2 3 4 5
BapUAHTBI

1 1 0,47 0,33 0,55 0,37
2 0,47 1 0,38 0,56 0,46
3 0,33 0,38 1 0,45 0,60
4 0,55 0,56 0,46 1 0,54
5 0,37 0,46 0,60 0,54 1

*]. Ecmecmeennvie pumoyenosvl (konmpons); 2. Camosapacmanue; 3. Cmaposo3pacmuas pekyibmusayus
cocnotl u obnenuxoti; 4. Cpedneso3pacmuas peKkyromueayus cocHou u obnenuxot, 5. Pexyiemusayus (xedp,
MONOb, b, NUXMA).

JenmporpaMma CXOJCTBa MOKa3bIBAeT 00OCOOICHHOCTH ()IOPUCTHYUECKOTO COCTaBa YYacTKOB CO CTapo-
BOSpaCTHOﬁ n PpEKyJIbTHUBALIUN TEMHOXBONHBIMH U JIMCTBCHHBIMH TMOpOAAMMH. VY4YyacTKu C €CTECTBEHHBIM
3apacTaHHeM M CPeIHEBO3PACTHBIC HACAXKICHUS COCHBI HAXOJSTCS B OJHOW BETBU C €CTECTBEHHBIMH YYaCTKAMH

(puc. 2).

0,96
0,88
0,80+

0,72

Similarity

0,64

0,56

0,48

0,40

puc. 2. llenopozpamma cxoocmea (DICE) epynn: 1. Ecmecmeennan pacmumenbvHocms. 2. Yuacmku
camosapacmanus. 3. Yuacmku cmapogo3pacmuulx HAcaxcoenuil cocuul u ooaenuxu. 4. Yuacmku
CPeOneso3PACMHBIX HACANCOEHUTI COCHBL U 001enuxu. 5. Pekynomusayus memnoxeouHblmu U 1UCH GEHHBIMU
nopooamu

MakcuManbHasi OLEHKAa MHTErPajbHOIO IIOKAa3aTessd OTMEUEHa Ha HEHapyUIEHHBIX TEPPUTOPHSIX
(ecrecTBeHHBIE (PUTOLIEHO3HI), HAXOASAIINXCS B MpeJieNax TopHoro oTBoga KpacHoropckoro yromsHoro paspesa. Ha
POBHBIX ydYacTKax OHAa COCTaBIsET MAaKCHUMAJIbHYIO Benu4uHy 22,3 Oayyia, Ha CKIOHOBBIX TOBEPXHOCTSX, HE
npeBslmaromux 15°, ona 4yt MeHbIe — 20,6 0aioB 1 MUHIMAaJbHAS — Ha CKIIOHAxX 6osee 15° — 17,25, TTockombky
BECh KOHTYP TOPHOTO OTBOJA MOMAAaeT B peAropHyto 300y Ky3Henkoro AnaTtay, TO MOKHO CUNTATh €CTECTBEHHBIC
YYaCTKH KOHTPOJIEM Ui CPaBHUBAaHUS YYaCTKOB BOCCTAHOBICHHS (DIOPHCTUYECKOTO pa3HOOOpasus Ha
HAPYIICHHBIX 3€MIISX.

VYdacTku camo3apacTaHusi HMEIOT MHTETPAlbHBIN IOKa3aTellb MHOTO HIDKE, YeM B KOHTpose. Ha poBHOI
MOBEPXHOCTH OH cocTaBisier 8,8 Oamia, Ha ckioHe < 15° — 7,19 Oayuia, Ha KPyTOM CKIloHE > 15° — 7,6 Gamna.
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Be3y0J'IOBHO, OCHOBHOM BKJ1an1, nommcaromnﬁ I/IHTel"paJ'ILHHﬁ I10Kasarejib, BHOCUT SBHOC HCCOOTBCTCTBUC
(l)J'IOpPICTPI‘IeCKOI‘O COCTaBa C TAaKOBBIM €CTECTBEHHBIX JIECHBIX HacaxkacHuUM. Tak ke BIUSHUE Ha YMCHBIICHUC
IoKa3aTejeH HMENI0 ITOHIDKCHHE BIIAXKHOCTH TEXHO3€EMOB, CBJA3aHHOC C BBICOKOH BOOONIPOHUITAEMOCTH TIOPOJ
oTBaja.

CrapoBO3pacTHBIC YYaCTKH PEKYJIBTHBALMHN B HACTOSIIEE BpeMs MMEIOT Bo3pacT Ooiee 15 ner, HO Oospias
4acTh HacakIeHWH mpubmmkaercs Kk 40-1eTHeMy BO3pacTy, T.e. OHH ObutH mocakeHbl panee 1989 roma. Kak
MpPaBWJIO, 3TO 3arylmICHHBIE IOCAAKH, C MHOTOYHCICHHBIM BBIBAJIOM CYXOCTOS W C HHU3KHM HPOEKTUBHBIM
MOKPBITHEM HAMOYBEHHOTO ITOKPOBAa. B MOJOZBIX M 3arymICHHBIX IOCAAKAaX COCHBI M TEMHOXBOMHBIX MOPOJX
HalOYBEHHBIH MOKPOB MPAKTHYECKH OTCYTCTBYET W MOSBILIETCS TOJBKO Ha MECTE NMPOTAIMH M Ha ydacTKax C
€CTECTBEHHO MOCEIUBIICHCS Oepe3oil.

BenuunHa UHTErpadbHOTO MOKA3aTeNsl CTapOBO3PACTHBIX HACAKIACHUN Ype3BBIYAHO Maja U COCTABIISET B
cpenneM 5,9 6ayuta. Ha poBHBIX MOBEPXHOCTSX €r0 3HAYEHHUS COCTABIAIOT 6,1, Ha ckioHax < 15° — 5,7 Gamna, Ha
KpyTOM CKJIOHE > 15° — 4,8 Gamma. OCHOBHAsI MPUYMHA CTOJIb HU3KUX 3HAYCHUN WHTETPAIMOHHOTO MOKA3aTels
MOYTH TIOJHOC HECOOTBETCTBHE (DIOPUCTHYCCKOTO KOMIUICKCA, BO3HHUKIIETO HAa CTapOBO3PACTHBIX YydYacTKax
PEKyIbTHBAIINH, C €CTECTBEHHBIMHI HacaKICHUAMH. MHTErpanbHBIA TOKa3aTeNNb Y MOJOABIX M CPETHEBO3PACTHBIX
HaCaXACHUI cocTaBiseT B cpemHeMm 9,7 Oamma. Ha pOBHBIX MOBEPXHOCTSX €ro 3HaueHHs coctaBisaioT 10,2, Ha
ckioHax < 15° — 9,7 Gamra, Ha KpyToM ckioHe > 15° — 7.8 Gamna. CieqyeT OTMETHTh, YTO HAa ITHX YyYacTKaxX
moceseTcs: OOJbIe PAaCTeHUH, XapaKTePHBIX IS €CTECTBEHHBIX JIGCHBIX HacaXAeHUH. UeM peke mocajgka COCHEL,
TeM OoJIbIIIe BUIOB HA HUX, U YeM IUIOTHEee — TeM OeHee (IIOPUCTHYECKIA COCTaB.

WHTerpanbHblii MOKa3aTellb y HACAKICHUH HA OTBaaxX M3 KeApa, eJd, MUXThI C yYaCTHEM TOMOJsI U Oepesbl
COCTARBJISCT B cpeiHeM 6,7 Oayuia. Ha poBHBIX MOBEPXHOCTSIX €0 3HAYCHHUS COCTABIIAIOT 6,7, Ha ckiloHax < 15° — 6,7
Oasuta, Ha KPyTOM CKJIOHE > 15° — 6,2 Gaiia.

Wnpexc skosoruyeckoro OnaronpusrcrBoBanus (M1Ob), paccuntaHHbll Kak OTHOLIEHUE pEajlbHOM CyMMBI
0aJyIOB 1O DKOJIOTMYECKMM TpU3HAKaM K MaKCHMallbHOMY HMX KOJIMYECTBY IIOKa3bIBaeT, YTO HauOoiee
OIITUMAJbHBIMU 3KOJIOTHYECKUMHU YCJIOBUSIMHU 001a1al0T €CTECTBEHHbIE HACAXICHUS U cocTaBisieT B cpeaHeM 0,93.
Haubomemmit or Ha poBHOU moBepxHOCTH (0.99), 4TO COOTBETCTBYET IKOJOTHUSCKOMY ONTHMYMY W JOBOJIHHO
PE3KO MOHMKAETCS Ha KPYTHIX cKioHaX (1o 0,53).

Ha otBamax VDb HIDKe, 4eM Ha ydacTKaX €CTECTBEHHOTO Jieca, HO TOCTATOYHO OJHOPOJACH IO BapHaHTaM
3apactanus (0,75 — 0,80), 9TO CBHAETENBECTBYET 00 HICHTHUIHOCTH 3KOJOTHYCCKUX YCIIOBHHA OTBAJIOB B ICIIOM.
Bennunna U9b 3akoHOMEPHO CHUXKAETCA OT POBHOM K CKJIOHOBOM MOBEPXHOCTH.

3akaouenue

VIHHOBAIIMOHHOCTH JAHHOW Pa3pabOTKH 3aKIIFOYAeTCs] B TOM, YTO TOSBIAETCS BO3MOXKHOCTh PAHXHPOBAHUS
MIOBEPXHOCTHU OTBAJIA I10 CTEIIEHU HKOJIOTMUECKOI 3HAUUMOCTH OTAEIbHBIX TEPPUTOPUH.

OreHKa COCTOSHUS HApyYIICHHBIX 3€MeJlb C MOMOINBI0 MHTerpanbHoro mokasarens (MII) mokaszama, yto
MaKCHUMaJbHOE COOTBETCTBHE KOPEHHBIM pacTUTENFHBIM coobmiecTBaM cocrtaBigeT 48% B BapHaHTe CO
CpEeHEBO3PACTHBIMU HACaXJICHUSIMH COCHBI. 3a TeM CIeAyeT eCTeCTBEHHOE 3apacTaHue oTBajioB — 39%, a Ha
MIOCJICTHEM MECTE HaXOSITCSI BAPHAHTHI CTAPOBO3PACTHBIX HACAXKICHHUH cOcHBI 1 oburernxu —29,3%.

[lomydeHHbIe pe3yNbTaThl IMOKA3bIBAIOT, YTO 3arylIeHHbIE IIOCAAKH COCHBI M OOJENMUXH CIEpPKUBAIOT
€CTECTBEHHBIE TPOLIECCHl CHHTEHe3a, 0e3 HaaJeXKallero yxo/1a, B YaCTHOCTH CAHUTAPHBIX PYOOK, 3TH HacaXICHUS
He CrocoOCTBYIOT (OPMHUPOBAHHIO ITapa3OHAJBHBIX M NapanHTPO3OHAIBHBIX COOOMIECTB, NMPHUOIMKEHHBIX K
€CTECTBEHHBIM HacCaXJCHUSAM. MoIoJple IOCaaAKH COCHBI 00J7aaloT HanOOJBIIEH CTENEHBIO COOTBETCTBHS
30HaIbHBIM coolmmecTBaM. Ho mociie cMbIkaHMSI KPOH MPOMU30MIET YMEHbIIEHHE (PIOPUCTUIECKOTO pa3HOO0pasus,
Haca)k[ICHUE MEPEiIyT B COCTOSHUE CPEIHEBO3PACTHBIX HACAKACHUN 1 0€3 HaAJIEKAIIEro yX01a OHU OTAAIATCS OT
COCTOSIHUS 30HAIBHBIX PACTHTEBHBIX COOOIIECTB.

Ha ocnoBanun TMOJTYYCHHBIX PE3YJIbTATOB MOXXHO NPEAIIOJIOXKNUTH, YTO Hau0oJIee ONTHUMaIbHbIM BapUaHTOM
BOCCTAHOBJICHUA HApPYMICHHBIX JKOCHUCTEM Ha ﬂaHHOﬁ TCPPUTOPUN 6yJICT ABJIATHCA TOJIOCHAA WM KYpTHUHHasA
nocaJakKka COCHBbI C peCTaBpauHef/’I OTKPBITBIX IPOCTPAHCTB CEMCHAMHU €CTCCTBECHHBIX PACTHUTCIIBHBIX COO6H_[€CTB.
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HedrTecopOeHT Ha 0OCHOBE BTOPUYHOIO ChIPbS
Keawesana Examepuna Anopeesna
Yuwaxoe Enena Cepzeesna, Koznosa Hpuna Braoumupoena
Kyzbacckuii cocyoapcmeennwiii mexnuyeckuil ynueepcumem umenu T.D. 1 opbauesa
Ywaxoe Anopeii I'ennaovesuy, k.m.H.
kvashevaya@mail.ru

ITepepaboTka BTOPUYHOTO CHIPBS SIBISETCA aKTyaJbHOM MPoOIIeMOl B COBpeMEeHHOM MHupe. Ha ceromusmHmiz
JCHb POCT arpoNpOMBIIIIEHHOTO KOMIUIEKCA HOCHT IPOTHBOPEUMBBHIM XapakTep. C OIHOM CTOpPOHBI, B CTpaHe
MONYYWIM Pa3BUTHE KPYIHBIE CEIBCKOXO3SHCTBEHHBIC KOMIUICKCHI, YTO MO3BOJIMIO YBENIUYUTh OOBEMBI HX
npon3BojAcTB. C APYroil CTOPOHBI, IMOJOXKUTEIbHBIE HW3MEHEHHS HE O0ECIEUMBAIOT IOJDKHOW 3KOJIOTHYECKOH
6e3omacHocTd. CoOBpeMEHHBIE CpEACTBAa yAAleHUS TBEPABIX OTXOJOB JTOH OTpaciu CO3Jal0T ONAcHOCTh
3arpsizHeHust Bogsl U mouBbl. Haunnas ¢ 1980 r, OOH BkItoYaeT CeNnbCKOXO3SUCTBEHHBIM KOMILIEKC B 4uCIO 4
caMbIX BaXHbBIX yrpo3. C oJHON CTOPOHBI, CE€IbCKOE XO3AHCTBO MaéT HaM MIHILY, a C JpYroil, oka3plBaeTCsl OYEHb
omacHeIM.  Ilo nmaHHBIM Bcepoccuiickoro Hay4HO-HCCNENOBAaTENbCKOTO, KOHCTPYKTOPCKOTO M IPOEKTHO-
TEXHOJIOTUYECKOT'0 HHCTUTYTa Opranndeckux ynoopenuii u toppa (BHUIITUOVY) B Poccun ¢pyHkumonupyer dosnee
1600 KpyImHBIX JXHBOTHOBOAYECKUX MPEANPUATHH, CBHHOKOMIUIEKCOB M mnruiedadbpuk. B obmiel cioxHOCTH
Ka)XIpIi NIeHb B CTpaHe Npom3BomuTcs Oomee 450 ThIC. TOHH TOMETa, HaBO3a U CTOKOB, M3 KOTOPBIX MOYTH
MIOJIOBMHA HUKAK He ucnonb3yercs. Ceroqus 6osee 4 MITH ra 3eMIIM 3aHATO 110 XpaHeHHe HaBo3a [1].

[To moncyeram crenMaNNCTOB, KPUTHUYECKAs CUTYalMsl TAKXKe CIOXKHIIACh U B JAepeB0o0OpadaThIBaromIeH
npoMBIIUIeHHOCTH. KommdecTBo 00pa3zoBaBmIerocst BTOPHYHOTO ChIpbs jpocturaer 20-30 muH 1/ roxm, a
ucronb3yercs u3 Hux He 6omnee 10 %. Tompko B MOCKBe ceroiHs Ha 3aropoAHbIE CBAJIKU OTHPABISICTCSA O 5 MIIH.
TOHH JpeBecHOro mycopa. VM B Jpyrux ropojax, rieé €cTh J1epeBO0OpadaTHIBAIOLIME TPEIIPUSTUS, CHUTYaIus
OCTaBJIgeT kenlaTh Jydniero. HeoOXoauMo OTMETHThH, YTO CKOIUICHHE OTXOJOB B TEXHOJIOTHUECKHX IIpoleccax
CBOJUTCS K 00pa30BaHUIO OOJIBIINX OTBAJIOB HA TEPPUTOPHH NMPEIIPUATHS WU BHEe Hero. CKiIagupoBaHue OTXOA0B
NPUBOAMT K TOMY, YTO OHH IOJBEPraroTCs BO3JCHCTBHIO OKpYKalOIIeH cpebl: aTMOC(EpHOro BO3jayxa, BIArH,
Oakrepuii, rpuOkoB u TA. [Ipn 3TOM paspyuieHHe OHOMAacChl CONMPOBOXKAAETCS BBIACICHHUEM OOJBIIOTO YHCIa
COC/IMHEHUI, MHOTHE W3 KOTOPBIX TOKCHYHBI M KaHIIEPOreHHbL. Takue BellecTBa CMBIBAIOTCS aTMOC(HEpHBIMU
OcaZkaMH B MOYBY, @ TaKXe BBIMBIBAIOTCS B COCEIHHE BOJOECMBI, TEM CaMBIM Hapyllas OHOJIOTHYECKYIO H
MHUKPOOHOIIOTHYECKYIO cpeny [2].

CrynentaMu u mpemnofasaTersiMu  Ky30acckoro rocyqapcTBEHHOTO TEXHHUYECKOTO  YHHBEPCHTETA
MPE/IOKEH CIoco0 1Mo TepepadoTKe OTXOJI0B JKMBOTHOBOAYECKHX M J1€PEeBOOOPaOATHIBAIONINX MNPEANPUSTHH B
HEeNeBOi MpoAyKT — HepTecopOeHT. Ha mpotspkenue Oomee 3 ner Ha 6a3e Ky3['TVY Bemyrcs mcciemoBaHHs IO
JaHHOH Temartuke. [l mepepabOTKH OpraHNYeCKUX OTXOA0B Hanbosee MepcleKTUBHBIM U COBPEMEHHBIM METOZIOM
cynuTaroTcs  Onora3oBble TEXHOJOTMH. B mporecce cOpakuBaHMS TaKHMX OTXOJOB 0e€3 JOCTyma KHCIOpoaa
o0pasyeTcs 6uoras u aHadpoOHbIi ocTaTok 10 80 % COOCTBEHHON MACCHI.

buoraz — 370 roproumii ra3s, 0Opa3yIOIIMICA NPU aHAIPOOHOM METAHOBOM COpaKHMBaHUKM OMOMACCHI U
COCTOSIIIIMIA MPEUMYIIECTBEHHO u3 MeTaHa (55-75% 00.), mByokucu yriepoma (25-45% 006.) u mnpumeceit
CEpOoBOOPOJIa, aMMHUaKa, OKCHIIOB a30Ta u Apyrux (MeHee 1% o00.). Hcmonb3oBaHME AJIEKTPOIHEPTUU U TEIUIA,
MPOU3BOJIMMOTO C TOMOIIbI0 aHadpoOHOI nepepaboTku Ouomaccel, B EBpore cocpeaoToueHo, B OCHOBHOM B
Ascrpun, Ounnsaann, ['epmannn, Janun u BemnkoOopurannn. B Poccuu Omoras paccmarpuBaeTcst Kak OJUH W3
ANBTEPHATHBHBIX HCTOYHHUKOB TEIUIOBOW M 3JEKTPUUSCKOW FHEPTHH B CELCKOM MECTHOCTH M KakK 3()(eKTHBHBIN
croco0 mepepaboTKH OTXOI0B KUBOTHOBOJICTBA, TBEPABIX OBITOBEIX OTXOJ0B H KOMMYHAIBHBIX CTOKOB B HEIISTX MX
YTWIN3AIMA ¥ CHIDKCHUS OTPHLATENBHOTO BO3ICHCTBHS Ha OKpYXKalollylo cpexy. buoras sBisercs
BBICOKOKAUECTBEHHBIM M TMOJIHOLEHHBIM HOCHUTEJIEM O3HEPIMHM M MOXXET MHOTOCTOPOHHE HCIOJIB30BaThCS Kak
TOINIMBO B JOMAaIIHEM XO3SIHCTBE U B NpECANPUHUMATCIIBCTBE I IPUTOTOBJICHUA IMUIOIW, IIPOU3BOJACTBA
QJICKTPOSHEPTUH, OTOIIJICHUA HOMCH_[CHI/Iﬁ, KUITAYCHUA, CYIIKU U OXJTAXKACHUA. Tennora CropaHus B CPEAHEM paBHaA

6,0 MJDx/m°.

B pesynbrare cOpaxuBanus octaercss octaTok 70 80 % 00. CcOOCTBEHHON MaccChl, KOTOPBIA CONEPIKUT
3HAYUTEIbHOE KOJMYECTBO TNHTATENHHBIX BEIIECTB W MOXKET OBITh HCIONB30BaH B KadecTBe ynoOpenus. Ho
HEOOXOIMMO OTMETHTh, YTO B OOJNBIICH YacTH HAIICH CTPaHBl CHEKHBIA MOKPOB HE TaeT 7-9 MecsIes,
CJIe/IOBATENILHO, NPUOIM3NTENBHO 50 MITH. T yI0OpeHuil ocraroTcsi HeBocTpeOoBaHHBIMY [3].

st peanmzanuu octaTka cOpoXeHHOI OMoMacchl, MBI ITpeJiaraeM MCIIoIb30BaTh €€ B KaYeCTBE HCXOTHOTO
CBIPbsl ISl TOJTydeHUs] HeTecopOeHTa, a TaKKe CHIPbs JUII XMMHUYECKOIO CHHTE3a XKMJKUX JHEPrOHOCHTEINCH.
IomyTBepablil OCTATOK B AadbHEHIIEM UCTIONB3YIOT B KAUECTBE CBA3YIOIIErO JJIs APEBECHBIX 0TX0A0B. Ilocne aToro
MOJTy4aeMyl0 CMeCh NOaloT B OapabaHHBIN rpaHyisiTop. POpMOBaHHBIE TPaHYIIBl MOMEINAIOT B TPyO4aTyIo 1edb
Juisl iposm3a ¢ temneparypoit 6onee 500 °C. B pesynpraTe TEruioBoii 0OpaOOTKH ChIpbS IOJIy4aloT Ta3oBYIO,
KUAKYIO W TBepayio (asy. B manHoit pabore ocoboe BHUMaHHE OKa3aHO KapOOHU3aTy, XOTs BEAyTCs pabOTHI MO
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H3YYEHHUIO MTHPOra3a U MUPOIU3HON Bojbl. [TMposm3HbIe rpaHyiibl OXJIAXKIAIOT B HHEPTHOM cpelie 1 00pabaThiBalOT
MOIUDUIMPYIOIUMH 100aBKaMH, B UTOTE MOJTydasi MarHUTHBIA HedTecopOeHT (puc. 1).

Puc. 1. Macnumoynpasnaemviii 2udpogodbusuposansiil Hegpmecopberm
«Macnecopoy: 1 — nocmosannwiii macnum,; 2 — copbenm (nopowox).

[lo nanueiM Ha 2014 1. y 3apyOexHbIX KOMIaHuii, Takux kak Total, BP, Exxon- komuuectBo aBapuii ¢
pasnuBaMu He(TEMPOAYKTOB B OKpYyXKarollyo cpeay coctariser oT 100 mo 300. B To xe Bpems B Poccuu
«PocuHedTh» 3asBuna o 5797 ciydasx HpOpHIBa MPOMBICIOBBIX TpyOompoBonoB, «Jlykoitm» — 3114 cmyvaes,
«bammedTe» — 1132 aBapum. Poccuiickas He(TsHas MPOMBIIUICHHOCTh W3-32 W3HOLICHHOCTH TPYO pas3ivBaeT
npumepHo 30 MIJUTHOHOB Oappenei Hedtu B ro . CTOUT OTMETHUTbh, YTO ITOT MOKA3aTelNb B 6 pa3 NPeBBICHI 00beM
pexopaHoro pasznuBa HedTsiHO# ruatdopmbl «Deepwater Horizon» B MekcukaHckoM pasnuBe. HamomHuM, 4TO
torga B 2010 1. moru6mu 11 gyemoBek, a B BOABI 3aJIMBa BBUIMJIOCH OKOJIO 5 MIIH. Oapperneii, pasmep ymiepba mo
pemrenuro cyna okono 20 mipa. powiapoB. Hedts obmamaer cnenmduydecknM 3amaxoM, W IPU KOHTAKTE C JTFOOBIM
JKMBBIM OPTraHW3MOM OHa BBI3BIBA€T OTpaBiieHHe. HeOonblne KMBOTHBIE, MMOTa1asi B HETSHON pas3iiuB, HE MOTYT
OTTYZa BEIOpAThCs M cpa3y ke norudaioT. HedTh momagaer B opraHnu3M M ITHUII, KaK PABIIIO, IPH OYUCTKH CBOUX
niepbeB. 1Sl pacTUTENBHOCTH pa3iuTas HeTh Takke I'yOWTenbHa: Ha 3eMJIsX, TI€ KOT/la-To OBII pa3yiuB, JOJIT0e
BpeMsl HUYETO HE PacTeT, a C TOJaMHM IOSABISIOTCS COBEPIICHHO JIPYyrHe pacTeHus - COpHble. PasmuBel HedTH Ha
BOJIE IPUBO/ISIT K THOENN HE TOJIBKO PhIO, HO M MOPCKHX KMBOTHBIX, BKIIIOYAasi KUTOB U enbhuHOB. Takum odpazom,
pa3nuBbl HEe(TH pPa3oOPSIOT ECTECTBEHHYIO JKOCHCTEMY. AHANM3Upys JAHHYIO CHTYAlMI0 MPEIIPHATHS U
9KOJIOTMYECKUE CIIY)KOBbI JI0 CHX MOP HAXOIATCS B MOMCKE CPEICTB ISl d((GEKTUBHON JIMKBHIALMK aBapUIAHBIX
pa3auBOB HE(TEIPOAYKTOB.

Heo0xoauMo OTMETUTh, YTO B  IPOIECCE BOJOOYUCTKH OOJIBIIYIO POJIb HWIPaeT BIIATOEMKOCTh H
3aTpyIHEHHOCTh Npu cOope orpaboTaHHOTrO HedTecopOeHTa. B Hacrosmiee BpeMs MIMPOKO HCIIONL3YIOT OOHOBBIE
3arpoXJIeHNs, KOTOpble HE O00JamaroT BBICOKOH dddekTtuBHOCTRIO. [lo3TOMY U1  yCOBEpPIIEHCTBOBAHUS
HedrecopOeHTa cTyAeHTamu U npenopasatemsiMu  Kys['TY mpemnoxenst momuduimpyromume no6asku. B
rocieAcTBIe 00pabOTKH UMK COpOEHT NMpHOOpPETaeT MAarHWTHBIE CBOMCTBA, YTO 3HAYMTENHHO YHPOIIAET IPOIEcC
cbopa HedrenponykroB. s 06paboTku HedTecopOeHTa MOANMUIMPYIOMTUMH KUIKOCTSIMA OBLT CO3/IaH IMPOTOTHIT
nabopaTopHOi ycraHOBKH. E€ cxema npencraBieHa Ha puCyHKe 2. YCTaHOBKa COCTOUT U3 4-X 30H:

- 30Ha 00pabOTKH CHIPbS MOAUDUIMPYIOIMMH T00aBKaMHU;

- 30Ha OTKMMa HM30BITOYHOTO PACTBOPA, B KOTOPOH C IOMOIIBIO NTHEKOBOTO CMECHTENs MBI M30aBisieM

COpOEHT OT U3NHUILEK MOANDHULIUPYIOLICH KUIKOCTH;

- 30HA TepMOOOPAOOTKHU (30HA OCYIIIKH);

- 30HAa BBITPY3KH IEJIEBOTO MPOAYKTA.
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Puc. 2. Yemanoska obpabomxu copbenmos moougpuyupyowumu #uoKoCmsamu.

B rtabmmne 1 mpuBexeHo cpaBHeHHE HedTecopOEHTOB. B mepBoil KOJIOHKE MpencTaBiIeH cOpOeHT, 0e3
MarHUTHBIX CBOWCTB; BO BTOpPOW- COPOCHTHI ¢ MAarHUTHBIM CBOWCTBAMH, IIOJydaeMble MOCPEACTBOM MPONUTKH
MAarHMTHOM JKUJKOCTBIO; B TPEThEM- HAlll IIPOAYKT ONKMCAHHBIN BbILIE.

Tabmura 1.
CpaBHEHHE MMOJTy4aeMOro COpOCHTa.
Tun copbenta CopOeHr 0e3 CopOeHTsl ¢ CopoeHTsI
MarHUTHBIX MArHUTHBIMH «MarHecop6»
CBOICTB CBOMCTBaMU
YmpasnseMocTs cOopom HHU3Kast BBICOKAst BbICOKAsI
pasnmBa
DKOJIOTUYHOCTh + - +
[TnaBy4ects, THIPOHOOHOCTH CPeIHSIS HU3Kast BbICOKAs
Perenepanus Ha 85%, Ha 85%, Ha 85%, He DoJtee

He 0oJiee 5 UKIIOB He OoJjee 5 IUKIOB 5 HUKJI0B
Y noposxanue copbeHTa - 300% 30-40%

Crmcok myOuKanmii:

[1]. IIpespawams  omxodvr 6 Ooxooel.  [Onexmponnviii  pecypc]. URL:
waste.html?pagelD=1168416418 (Jama obpawenus: 10.10.2016);

[2]. Hpaxmuueckoe pyxosodcmeo 0as CenbCKOXO3AUCMBEHHVIX NPEONPUAMULL 1O oXpane okpyxucaroweti cpeovl / I1od peo.
B.H. Agpanacvesa. — CI16.: C3HUHUMDCX, 2005.— 272 c.

[3]. Ksawesas, E.A. Maznumoynpasisiemuiii 2uopodobusuposannviii negpmecopoenm [Texcm] / Eurasia Green : c6. me3ucos. —
Examepunbype, 2016.

http://webpticeprom.ru/ru/articles-processing-
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Pa3pa0orka razoreHepaTopHOM CTAaHUMH Il Ta3UUKAIUU OPraHUYECKUX OTXO0J10B B
razoodpasHoe TOIJIMBO.

Ko3znosa Hpuna Braoumuposna
Keawesas Examepuna Anopeesna
Kysbacckuii ecocyoapcmeennviil mexnuueckutl yuueepcumem umenu 1T.D. I'opbauesa
Hayunwuii pyxosooumens: Ywaxos Anopeii I'ennadvesuu
E-mail: irinal5151@mail.ru

IIpobnembl mepepabOTKH MPOMBIIUICHHBIX M OBITOBBIX OPTaHMYCCKUX OTXOJOB SBISIFOTCS aKTYalbHBIMU
3aayaMi HaluX JHEH. Be3 uX pelieHrs HEeBO3MOXKHO CIIPABHTHCS C TIIOOAJbHBIME MpoOJieMaMu OOcCreYeHUs
BO3PACTAOIIETO HACEICHUS MPOAYKTAMH MMUTAHUS U OJTHOBPEMCHHOM KOJIOCCALHON HArpy3KOH Ha 3KOJIOTUYCCKYIO
cucTeMy IutaHeThl 3emitsi. beccrnopHo, HE0OX0JMMO MEPEXOJUTh HAa HOBBIE TEXHOJIOTHH MepepabOTKN OPraHUueCKUX
oTtxomoB [1].

EsxeromHoe KOJTMYECTBO OPTaHUUECKUX OTXOJIOB II0 Pa3HBIM OTpaciisiM xo3siictBa PD cocrasmser 6omee 390
MJH. T. KoMmmyHaneHbIX ¢cTOKOB — 10 MiH. T. Cenbckoe x03s8icTBO AaeT 250 MuH. T, U3 HUX 150 MJIH. IpUXOIUTCS
Ha JKUBOTHOBOJICTBO W NTHUIEBOACTBO, 100 MIH. T — Ha pacTteHueBoAcTBO. Jleco- u nepeBomepepadborka narot 700
MJIH. T, TBEpABIC OBITOBBIC OTXOJIBI TOPOAOB - 60 MIH. T [2].

be3 mpuMmeHeHHsT MHHOBAIIMOHHBIX CHOCOOOB IEpepabOTKU OPraHMYECKUX OTXOJOB, CYIIECTBYET OoJbIast
BEPOSATHOCTh HAKOTIJICHUSI OPraHMYECKUX BemecTs [3].

[TosTomMy wenblo NaHHOW paboThI SIBISETCS: pa3pabdOTKa Ira30reHepaTOpPHOW CTAHLIMH Ui ra3uduKanuu
OpPTraHUYeCKUX OTXOAOB B Ta3000pa3HOE TOIUIMBO. J{JIsl TOCTMKEHUS! JAHHOW LIeJH, ObLIM TOCTaBJICHBI CIEAYIOIIHe
3a/1ayuu:

- pa3paboTaTh MPUHIUIHAIHHYIO TEXHOJIOTHIECKYIO CXeMY MepepaOdOTKH OPTraHUIECKHUX BEIIECTB

- HapaboTaTh ONBITHBIC 00PA3IFl CHHTE3-Ta3a

I/ICXOHYI U3 IIOCTABJICHHBIX 3aaady, 00beKTOM HCCIeA0BaAHUA ABUINCH OTXOIbI uccie0osamnsi SIBUIKNCH
OTXO/bI OHMOXMMHUYECKON OUHUCTKH U APCBCCHBIC OTXOBI.

DKcnepuMeHTaNIbHbIE UCCIESIOBAHKS COCTOSUTH U3 5 3TAroB.

- H3y4YCHHE UCXOJHOTO CHIPhS

- aHa’poOHOe cOpakMBaHUE U30BITOYHOTO AKTUBHOTO MJIa

- (opMOBaHHE U rPaHYJTUPOBAHNAE CMECH B PA3IMYHBIX MPOMOPIIUIX
- TepMmuyeckas o0paboTka

- ra3uduKanys nojy4eHHbIX IPaHyJl B JIAOOPATOPHBIX YCIOBHIX

- aHaJM3 MOJY4YEeHHOro CHHTE3-ra3a

Ycnoeus IKcnepumenma:

- KpPAaTHOCTb IIPOBCACHUS OIBITOB — HEC MCHEC 3-x pas;

- YHUCJIO INapauICJIbHbIX OHpCI[GJ'IeHI/Iﬁ B OIIbITE — 2-3-X KpaTHOC,

- [NOTrpeHIHOCTDb MCHOJIb3YEMbIX B OKCIICPUMCHTAX HpI/I60p0B cocTasisiia He 6osee 2%.
- [OrpeHIHOCTb CaMHUX 3KCICPUMCECHTOB HE ITPEBbIIIAIa 2-8%.

[IpoBens psix 1abOPATOPHBIX HCCIIEAOBAHUM, SKCIIEPUMEHTAIBHBIM ITyTeM OBLIO YCTaHOBJIEHO, YTO CaMbBIM
MOAXOASIIMM METO/IOM HHTeHCH(]HKAIMK TIporecca cOpakuBaHUs sIBIseTcs OapOOTaKHOE IepeMeIBaHue,
KOTOPBIM TO3BOJISIET CBECTH K MHUHHMYMY TEMIIEPATypHYIO HEOTHOPOAHOCTh W OTBOAWTH HWHTHOMpYIOIIHE
MPOAYKTHI )KU3HEAEATENbHOCTH OakTepuii B OnopeakTope. Tak Kak CKOPOCTh ABIKEHUS cyOcTpaTa B OMopeaxkrope B
pe3ynbpTaTe CIIOHTAHHOTO BBIAETCHHs Onorasza He mpesbimaer 0,3 MM/C, CIeJ0BAaTENbHO, BRIHYKACHHOE JBIKCHHE
cOpaxnBaeMoM Cpe/ibl MOKHO CYHTATh HECYIIECTBCHHBIM.

IIpu anaspoOHOM COpaKMBAHUN OPTaHMYECKUX BEIIECTB YCTAHOBIIEHO, YTO KOHIIGHTPAIMSI METaHa B OMorase
MoXeT tocTurath 85-90 %00.B 3aBHCHMOCTH OT yCIOBHH COpaKMBAHMS.

I[J'IH BBITIOJIHCHUA I/ICCJ'IC,HOBaHI/Iﬁ o0 MU3Y4YCHUIO Ipouecca Fa3I/I(1)I/IKaIII/II/I OpFaHH‘IGCKOﬁ Ouomaccel Obliia
pa3pa60TaHa NpUHOUIINATIbHAA TEXHOJOTHYCCKAd CXEeMa, IPEACTAaBJICHHAA HAa pUC 1.
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Puc. 1. [lpunyunuanvras mexnonocuyeckas cxema
1-Oynxep, 2-annapam cmewenus; 3-memanmenk, 4-Cucmema yoanrenus 6uozasa,; 5-epanyasamop; 6-

cywunbHbIiannapam, 7-eazuguramop; 8-xono00mivHuk, 9-ouucmumens om cepwi,; 10-ouucmumens om cmoawt; 11-

JeHmoynblll mpancnopmep; 12- 6030yxooyexa, 13-eepomopnuiii nacoc, 14-eéenmunw, 15-0ozamop, 16-npuemmwiii

OyHKep 05 epamyn
Jlunuu: U 1-uzb6vimounviti akmususiti un, K1-e00a; b1-6uocasz; M1-ouomacca; Ol-onunxu, T1-moniuenvle epanynol;
T2-cyxue monaugnvie epanynvi;, B1-6030yx; B2-eopauuii 6o30yx; I'l-cunmes-eas; I'2-ouuwennwviii eas,; T1-menioma
om ceopanus; Cl-cmona, TIlI1-mennonocumens; J[1-0vimogule eazvi; TBI1-meepowiii ocmamox.

IIpoBens psn maboOpaTOPHBIX HCCIENOBAaHMI OBIIO YCTAaHOBICHO, YTO Ta3 C HU3KOW TEIJIOTOH CropaHus
o0pa3zyeTcs Ipu UCIOIb30BaHUU TTAPOBO3AYIIHOTO AyThs. OH XapakTepu3yeTcs BEICOKHM COAEpKaHHEM Oarutacra -
azota (mo 40—50% 006.), uyTo 0OyCIIOBIMBAET HU3KYIO TEIUIOTYy CrOpaHus Takoro rasa. OcHOBHas o00iacTh
NPUMEHEHUS] TAaKuX Ta30B - CXKHTaHHE B TONKAaxX IPOMBIIUICHHBIX meded. Kpome Ttoro, mocne, KOHBepcHH
COJIEpIKaIeToCs] B HUX OKCHIa yriepoja 1 ouucTku oT CO, MoIydaroT a30TOBOAOPOJHYIO CMECh - HICXOAHOE CHIPhE
JUISl CHHTE3a aMMHaKa.

I'a3pl co cpenHel TemyoTOW cropaHusi OBUIM MOJYYEHBI B IPOLECCaX MApOKHCIOPOAHOM rasmbpuKaiyiu
TBepJbIX TOIIHB. I10 cOCTaBy OHHM MpEACTaBISIIOT COOOH CMECH OKCHIOB yIiepoja W BOJAOPOIa ¢ HEOONBIIMMU
KOJMYECTBAMHU METaHa M APYruX yrnepogoponos: 30—35% (06.) CO,, 10—13% (06.) CO, 38—40% (06.) Hy) 10—
12% (06.) CH4, 05— 1,5% (06.) C,Hy,. Ilo >KOHOMHYECKMM COOOpPaKEHHSIM TaKHe Tra3bl MPUMEHSIOT B
OrpaHUYCHHBIX MacmrTabax. Mx HCIOJB3YIOT TJIaBHBIM 06pa30M KaK XHUMHWYECKOE CBIPHC, a TAaKXE€ HAYMHAIOT
IPUMEHSTh B METAJIypriuM B KaU€CTBE I'a30B-BOCCTAHOBUTEIIEH.

Kak IMMpaBUJIO, IPOUCHTHOC COACPIKAHNE BEUICCTB B CHIPOM HCOUMUIICHHOM CHHTE3-T'a3¢ CICAYIOIICC:

- CO-15-18%
- H;-38-40%
- CH;-9-11%

- CO;-30-32%

CTOI/IT 3aMCTHUTh, YTO JAHHOC COOTHOIICHUC SABJISICTCA BEChbMa l'lpI/I6J'II/I3I/ITeIH)HBIM, HOCKOJ’IBKy IIOBBIIIICHHUCM
TeMnepaTypH B npouecce CHUHTE3a MOXXHO yBeJ'II/I‘-II/ITI) KOJINYCCTBO CO, a yBGJ’[I/I‘-II/IB JAaBJICHHUEC MOY>XHO ITOBBICUTH
conepxkanne Hy m CHy.

Pe3yabTaThl U 00CYKIeHHUS:
Hccremyemblii akTHBHBIH M1 XapaKTepU30Bacs cledyomuMH Tokasatenamu: A= 37%, W =72%

Ilepen ucmonp30BaHNEM H30BITOYHOTO aKTUBHOTO MJIa HEOOXOIMMO TPOBECTH ero obe33apaxuBanue. s
3TOr0 BBIOpaH METOJ COpaXMBaHUS B aHAPOOHBIX YCIOBHSAX.

OKCIIEpUMEHTANbHO JO0Ka3aHa BO3MOXKHOCTh HCIIOJIB30BaHMA B KadeCTBE CBS3YIOIIETO BEIECTBA
M30BITOYHBIM akTHBHBIA WiI. OmpezneneHa ONTHMalbHAs BJIAKHOCTh HCXOJHOTO CHIpbs (87%) Al moiydeHus
CBSI3YIOIIETO BEIIECTBA.

Fa31/1(1)1/11<au1/m C6pO)KCHHOl"O OCTaTKa IO3BOJJIACT IMOJHOCTBIO TIIEPEBECTU OPraHUYCCKUEC BELIICCTBA B
ra3006pa3Hy10 (ba3y IMYTEM TEPMOACCTPYKINU U NOJTYIUTDH ra3006pa3Hoe TOILIMUBO.
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ChIpbe AJ1st TOTy4eHHs: OMOTOINIMBA HAXOUTCSl BO BCEX PETMOHAX HAILCH CTPaHBI, U MOYTH B KOXKAOM N3 HUX
MOXeT OBITh HaJa)XEHO MPOM3BOJCTBO SHEPIUHU M TOIUIMBA M3 OMOMAacchl. FIMEHHO MCIIOJIb30BaHHE €€ B Ka4eCTBE
HCXOZHOTO CBHIPhS ABISIETCS 3(PPEKTUBHBIM CIIOCOOOM pa3BUTHS aIbTCPHATUBHBIX MCTOYHUKOB 3HEPTHH, B3aMCH
TPaANIIOHHO CYIIECTBYIOIIIM.

[IpoBeneHHBIE Ta0OpaTOpHBIE HCCIEIOBAHMA, IOKA3alIM, YTO BHEAPEHHWE IPEAJIOKEHHON YCTaHOBKH
CIOCOOCTBYET MOBBIIICHUIO TEXHOJIOTHIHOCTH SHEPTETHIECKOTO NCIIONIB30BaHIA OMOMACCHl M YMEHBIICHHIO 3aTpaT
TEIJIOBOM 3HEPTHU.

Crcok my0muKanmii:

[1]. Hypkees C.C., Hypxees A.C., Jrrcamanosa I'.A., Kopabnes B.B. [u dp.] Hcnonvzosanue 6uopeakmopos 0ns MOOeIUPOSans
npoyecco8 pPA3odNCeHUs CEOAIOYHbIX MACC U ONPeOeNeHUsi IMUCCULL 3A2PAZHAIOWUX 6eujecms HA NOAUSOHAX MEepObIX
KOMMYHATbHbIX 0mx0008 // Tp. Mesicoynap. Hayu.-npakm. KOHG. «Apxumexmypa u cmpoumenbcmeo 6 HOBOM MbICAUUICMULY. 2.
Anmamut, 7-8 nosbps, 2008 2. Anmamer: KazHTY, 2009, C. 471-474.

[2]. Aybposckuii B.C., Buecmyp V.D. Memanosoe copadicusanue ceibckoxo3sticmeennvlx omxo008. Puza: 3nanue, 1988. 204 c.
[3]. Kpynckuii K.H., Andpeee E.H., FOmuna A.C. Hcnoavzoeanue 6uo2aza 6 kauecmeae UCMOUHUKA SHep2Ul: 0030pH. UHPOPM.
M.: IEHTHU Munscunkomxoz PCOCP, 1988. 43 c.
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N3y4eHnune BO3MOKHOCTH MOJIyYeHHs] TOIUIMBA HA OCHOBE O0TX0/J0B Pe3MHOTEXHHUYECKHX
u3aeani
Ilonoe¢ Bacunuit Cepzeeguu
Kyzb6acckuti cocyoapecmeennwiti mexuuueckuti ynugepcumem umenu 1.@. I'opbauésa
Ianun Anopeui Braoumuposuu, K.m.H., OOyeHm
Henamosa Anna IOpvegna, k.6.1., doyenm
VasiliyWinter@gmail.com

OnHUM U3 TJIaBHBIX (PaKTOPOB, CIOCOOCTBYIOMINX 3arpsI3HEHUIO OKPYIKAIOIIEH Cpeabl B MUPE, SBISIETCS POCT
KOJIMYECTBAa TEXHOT'€HHBIX 0TX0/10B. B Poccun ykazannas npobiema cTouT JocTaToyHo ocTpo. I1o naHHBIM Hay4yHO-
MCCIIEZIOBATEIbCKOTO HMHCTHTYTa HIMHHON IIPOMBINUICHHOCTH, Ka)KABIM TOX, B HAIIEHl CTpaHE BBIXOJUT U3
ynorpebiiernst okoiso 1,5 MuH. ToHH muH. [Ipu 3ToM oxono 70 % ImMH HAXOAAT CBOE 3aXOPOHEHME HA CBAJIKaX U
MOJNUTOHAX. DTO KpaiiHe Heleaecoo0pas3Ho, Kak ¢ IKOJIOTHYECKOH, TaK U ¢ 9KOHOMHYECKOH TOUKH 3PEHHMS, TaK KakK
IIMHA SBIISETCS LEHHBIM HCTOYHHKOM BTOPCHIPHSI, BKIFOUAIOMNM B cedst 15-25 % texHmueckoro yriepona, 65-70 %
pe3unsl, 10-15 % metanna.

Beimenuirie u3 ynotpedaeHus MOKPBIMIKM OTHOCSTCS K OBITOBBIM OTXOJaM YETBEPTOrO KJiacca ONMACHOCTH.
V3HO1IIEHHBIE IIWMHBI HE INOJNJAKTCS THUEHUIO, CAMOPa3pyLICHMIO, 3aHMMAIOT 3€MENbHbIE IUIOINAAU, 3arpsA3Hssd
HaceJICHHbIE TMYHKTBI, BOJOEMBI M BO3JyX, OTHEONACHBI, NPU BO3TOPAaHHMHU BBIIEISAIOT B aTMocdepy OrpomMHoOe
KOJIMYECTBO KaHLIEPOT€HOB, B TOM YUCJIE JUOKCUHBI.

AHaNoOrn4HO cuTyanuss OOCTOMT C MOJMMEPHBIMH OTXOAaMH. EjXerogHo, NMPOW3BOJCTBO H3ICIHH U3
MOJIMMEPOB yBEIMYHUBaeTCs Ha 5-6 %, UCXOls U3 3TOr0, K KOHILY NECATHJICTHS 00BEM MPOM3BOACTBA MOIHMMEPOB
Oyzet coctaBiaTh okoso 300 MiH. TOHH. CpeTHeCTaTUCTHYCCKHA YeToBeK moTpedisier okoo 100 kr u3menwii U3
nonuMepoB B To. OOBEMBI BBIMICANINX U3 YIOTPEOJICHHS MOJMMEPHBIX M3AEIHH PacTyT OTPOMHBIMH TEMIAMHU.
Ucxons w3 manHerx Munnpuponsl P®, B Hamreit cTpaHe €KEroIHO BBIXOJUT U3 YHOTPEOIEHUS OKOJO 2 MIH. T
MOJIMMEPHBIX OTXOIOB.

PaccmaTpuBaeMblii BHJ OTXOIOB HMEET CIIOXKHYIO CTPYKTypy. Ilepmom ecTecTBEHHOTO pas3ioKeHHS
MOJMMEPOB JUTUTCS 10 CTa JEeT W Oonblne. DTO SIBISETCS CEPhE3HON HKOJIOTHUECKOH MpoOIeMOi. YTuim3anus
yYKa3aHHBIX OTXOJIOB JOJDKHA IPOU3BOIUTHCS HA CIIEHUATN3NPOBAHHBIX CBAJIKAX TBEPJBIX OBITOBBIX OTXOJIOB, TAKXKE
9acTO BCTPEYAIOTCA CIy4ad TaK Ha3blBaeMble «CTUXWHHBIC CBAJIKW» HAHOCAIINE OTPOMHBIM BpeN OKpPY)KaroIIeH
cpeze, 3arpsi3Hsis J1eCOO0I0Ch, OBparu u T.J.

CylecTByeT MHOXECTBO METOOB MepepabOTKH M3HOIICHHBIX PE3HMHOTEXHUYCCKUX u3aenuii. 3 KOTOphIX
MO>XHO BBIICJIUTh TPHU OCHOBHBIX METOJa: MepepadoTKa IIMH B PE3MHOBYIO KPOIIKY, Pa3IOKeHHUE MOKPHIIIEK MO
JIEHCTBHEM XUMHYECKUX PACTBOPHUTEIICH, 8 TAK)KE TTHPOJIH3.

O,HHI/IM us3 paCHpOCTpaHéHHBIX MCTOAOB ABJIEICTCA pereHepalysi, ¢ nIoMoulb KOTOpOP‘I NOJIY4aroT 3aMCHUTCIIb
YaCTU HOBOI'O Kay4dyKa, MPUMCEHACMOIO I MPOU3BOACTBA PE3NMHOTCXHUYCCKUX HSHGHHﬁ. HeZ[OCTaTOK Meroaa —
HeOOJIBIIONH 00BeM HCIOJb3YCMbIX MINH, UX KOJIUYCCTBO, IPUMEHACMBIX B IPOU3BOACTBE, HC IIPECBBIIIACT 20 % ot
ux 06H.[6F0 KOJIM4YE€CTBA.

CyiecTByeT METOH, IPpU KOTOPOM IUHY MOABEPrarT TEPMOAECTPYKIHUN U MOIYYarOT KUAKHE IPOTYKTHI U
CMOJIBI, KOTOpbIE B IOCJEJCTBUE MOXKHO HCIOJb30BaTh KakK IUIACTU(HUKATOPHI B PE3WHOBBIX CMECSX Ha OCHOBE
OyTHIIKay4YyKa, 3TO MOBBIIIAET IPOYHOCTHBIE XapaKTEPUCTUKU PE3HH.

OxHnM U3 Hambosee pacIpOCTPaHEHHBIX METO/IOB SIBIISIETCS MepepadoTKa W3HOUICHHBIX ITHH B PE3HHOBYIO
KPOIIKY, KOTOPYIO MPHUMEHSIOT KaKk KOMIIOHEHT HMOJMMEPHBIX CMecei, B cOocTaBe pe3mHOoac(halbTOBBIX cMeceil B
JIOPOXKHOM CTPOHTENBCTBE, JJISI HMPOHW3BOJCTBA Psla CTPOUTENBHBIX M TEXHHYECKHX MATEPHANoOB, B KadeCcTBE
HAIIOJIHUTENS IS TOKPBITHHA. C IeNbI0 MEXaHNYECKOT0 M3METbUeHHUsSI aBTOMOOMIBHBIX MOKPHIIIEK MCIOIB3YIOTCS
CIELHAIbHbIE YCTaHOBKH.

C CEePCANHBI 20-To Beka B pdaae€ CTpaH HIWMHBI CKUTI'alOT C ICJIbIO MOJYYCHU TEIUIOBOM OHEPIruu, a TaKKe
HCHOJIB3YKOT B KadyeCTBC€ TOIJIMBA B HGMCHTHOﬁ MMPOMBIIIJICHHOCTH. Takum crocoOoOM MOXKHO HO6I/ITI)C${
3HAYUTCIIBHOT'O COKpAIICHUS UMCIOIINXCA 00BEMOB U3HOIICHHBIX IIHH.

OpHaKo C)KUTaHUE HE BBITOJHO HH CTOUYKM 3PEHHS JKOJIOTUH, HU SKOHOMHUKU. B TOKpBIMIKax BBICOKO
cozepkanue oOmieit cepsl. Kpome Toro, B mporecce ropeHusi oOpa3yloTcsi Takue COEAWHEHUs, KaK IHpEH,
(enanTpeH, aHTpaneH, ¢uyopanteH u aApyrue. OHE OTHOCATCA K | M 2 KiTacCy OMAacHOCTH, PSA M3 HUX SABISAETCS
KaHIeporeHHbIMH. Cxuranue | T W3HOIICHHBIX MIMH NMPHUBOAWT K BbIOpocaM B atMmocdepy 270 kr caxwu, 450 kr
TOKCHYHBIX Ta30B. K ToMmy ke HEOOXOOMMO YYMTHIBAaTh, YTO TPH HW3TOTOBJICHWH OJHOW INWHBI, B CPEIHEM,
3aTpauuBaercs 35 1 He(TH, a TPU CKUTAHWM IIUHBI BBIACTSIETCS SHEPIHs, SKBHBAJCHTHAs IOIy4aeMOH OT
cokuranus 6-8 s HedTH, IPU 3TOM 3aTpaThl Ha IOJMMEPH3ALMIO HE BOCIONHSIOTCS. Takke MpU COKUTAHUX
U3HOILIEHHBIX IIUH YHUYTOXKAIOTCSA XUMHUECKHU LIEHHBIE BEIECTBA, COACPIKAIIMXCS B U3HOLICHHBIX IIUHAX.
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Haubonee mepcrneKTHBHBIM M3 HBIHE HM3BECTHBIX METOJOB SBISIETCS HHM3KOTEMIIEPAaTYpHBIH muponn3. B
peakTope IIMHBI IOJBEpraloTci pasjoXKEeHHI0 Npu Temmeparype okoiqo 450°C. Ha BeIxoie NodydaroT
MONYTIPOAYKTHI: Ma3yT, ra3, YIIepOACOACPKaIIi OCTATOK M METAINIOKOpA. [IpenmymiecTBoM mupomm3a sSBiIseTCs
€ro HKOJOTHYEeCKast 6e30IIacHOCTb.

l'a3zoo6pasHple W JKUAKKAE TPOAYKTHI THPOJIM3a MOXHO HCIOJIb30BaTh Kak TOIUIMBO, B KadeCTBE
IUICHKOOOPa3yIoMNX PacTBOPUTEIECH, TIIacTH(GUKATOPOB, CMITINTEICH ISl pereHepaly pe3nH. Tspkenas Gppakuus
MMPOJIN3aTa MOXKET OBITh 100aBKOH K ONTYMY, HCHONB3YIOMEMYCS B JOPOXKHOM CTPOUTEIHCTBE, YTO HOBBIIIACT €T0
3JTaCTUYHOCTb, & TAK)KE YCTOWIMBOCTH K BBICOKOI Biare M X0Ioxy.

OpHako, TONy4aeMbli @pU MNHPONM3E TBEPAbIM OCTaTOK — HU3KOKAYECTBEHHBIN yriepoa, OH
XapaKTepU3yeTCsl BBICOKON 30JbHOCTBIO, BBICOKHM COJEPKAHUEM CEpbl U MPAKTHUECKH HE MOXKET HalTH CBOETO
MPUMEHEHHUS HANPSIMYIO, HAKAIUTMBAETCs Ha MPOMBIIUIEHHOH IO ke IPeANpUITUs (puc. 1).

-

Puc. 1. YVenepoocooepawcawuii nuponusnelii ocmamox (caxca)

EH.[C OJIHa np06neMa COBPEMCHHOCTH — 3TO HAKOIUICHUC OIPOMHBIX 00BEMOB MOJIUMEPHBIX OTXOJ0B.

B MUPEC HIUPOKO pacHpOCTPaHCHbI CICAYIOIINC METObL nepepa60TKI/I BTOPUYHBIX HOJHMMCPOB: CKHUI'daHUC,
3aXOpPOHCHHUE, TUAPOJIN3, MUPOJIN3, BTOPUYIHAA nepepa60TKa TOJINMEPOB.

Hauboiree nmepcrieKTUBHBEIM METOAOM IEPepabOTKH SBISETCS BTOPUYHAS MepepadoTKa IMOIUMEPOB, TaK Kak
3TOT METOJ| OoJiee IKOJIOTMUEH M IKOHOMHUYECKH peHTadeseH. BropuuHas nepepaboTka MOJMMEPOB BKIIOYAET B
cels creayrone cTaauu: cOop, COPTHPOBKA, MOWKA, MYIIKa, W3MEIbYCHHE, MIACTU(UKAIUS, TPaHY/ISIHU. ITO
co371a€T DSKOHOMHYECKHE TPYAHOCTH TpU oOpraHu3anuu nepepadotku. B Poccum nHambomee mpuMeHHM
MEXaHUUYECKUN PEIUKIIMHT BTOPUYHBIX TIOJUMEPOB, M3-3a CBOEH JIENIEBU3HBI U IPOCTOTHI MPOIIecca.

Hamu paspabarbiBaeTcsi ciocod yTHIHM3AIMM MOJUMEPHBIX OTXOJO0B COBMECTHO C 00OTalIEHHBIM TBEPIBIM
OCTaTKOM MHUPOJIM3a ABTOIINH ITyTEM MOJIYISHHUS KOMIIO3UTHOTO OPUKETHPOBAHHOTO TOTLIMBA.

OO6oramEHHBII KOHIIEHTPAT CMEIIMBAIN CO CBSA3YIOMINM — BTOPHYHBIM MOJIMMEPOM B COOTHOMIEHHHU 8-9 % K
Macce MCXOIHOTO KOHIIEHTpaTa, Iociie 3arpyxaiu B mpecc (GopMmy, pasorpeBaid 0 pacIUIaBlICHUS CBSA3YIOLIETO
HoJIMMepa, TIPECCOBAIN M Ha BBIXOE TOJTy4YalIi MPOYHbIH OpHUKET (puc. 2).
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Puc.2 Obpasey bpuxemuposannozo monausa

[Ipu cxxuranny TOTIMBHBIX OpUKETOB MoBbImaeTcs Ha 25-35 % KI1/I TomoYHbIX yCTpoicTB, CHIKAtOTCS Ha 15-
20 % BBIOpOCH! CEpHUCTOrO Ta3a, Oosee yeM B 2 paza — BHIOPOCHI TBEPABIX BEIIECTB C AGIMOBBIMH Ta3aMi. Y UUTHIBAs
9TH (PaKTOPBI, CTAHOBHUTCSI OYEBUAHBIM MEPCIEKTHBHOCTH NIEPEBO/Ia KOTENBHBIX HA TOIUIMBHBIE OPUKETHI, IPH STOM
CYIIECTBEHHOE M3MEHEHHE KOHCTPYKIHH TOMOK He notpedyercs. OCBOEHHE MTPOU3BOICTBA TOIIMBHBIX OPUKETOB B
3HAYUTEJIBHOW Mepe MOBbIaeT 3(pPEKTUBHOCTh UCTIONb30BaHMS TOILUIMBA 3a CUET pecypcocOepekeHus. B kauectse
CBSI3YIOIIEr0 NpH OpUKETHPOBAHWU HaMH IpEJJIaraeTcsi MCIOJIb30BaTh BTOPHYHBIE MoJuMephl. [lo Hamemy
MHEHUIO, HauOoJiee MOIXOMISIIMM CBS3YIOIIMM JUIsi KOMIIO3UTHOTO TOIUIMBA W3 TBEPAOr0 OCTAaTKa IUPOJIH3a
ABTOIIMH SABJISIOTCSA OTXOBI BTOpIIoauMepoB — nmonuoiedunor (I13B/], [IDH/, ITIT).

B coBpeMEHHBIX YCIIOBHAX HKOJOTH3AIMK IMPOW3BOJCTBA HepepadoTKa THKEIBIX OBITOBBIX OTXOJOB, TAKHUX
KaK BTOPHUYHBIEC MTOJUMEPHI U W3HOLICHHBIE aBTOLIUHBI SBJISAETCS OJHOM M3 IPUOPUTETHBIX 3a1a4 C TOYKU 3PEHHUS
9KOHOMHUKH M DKOJOTHH, a TaKXe SBJIAeTCS MNEepCHEeKTUBHBIM HalpaBlIeHHEM pa3BuTusi OumsHeca. B Poccum
nepepaboTrka naHHEIX BUA0B THO Tonmbpko HabupaeT cBom obopotsl. TpeOyer opranusanuu cOopa, COPTUPOBKH U
MEepBUYHOI 00pabOTKM OTXO/0B, BHEAPEHUS! HOBBIX TEXHOJIOTHH, a Takke (PMHAHCOBOW MOIJICPKKH CO CTOPOHBI
rocyaapcTBa. T Npo0dJieMbl ClIeU(HUYHBI, HO TEM HE MEHEe UX HeJIb3sl Ha3BaTh HEPa3pelIMMBIMH.

Crincok myGnmukanuii:

[1] Ananuz osmosicnocmu nonyueHus OpUKemupo8anHo20 MONIUGd u3 0OMxo0008 NUPOIU3A ABMOWUH C UCHOTb30BAHUEM
ceAzyouezo — emopuunozo noaumepa. Hayuno mexnuueckuii scypuan «Becmuuk Kyzbacckoeo eocyoapcmeennozo
mexnuueckoeo ynusepcumema umenu T.D. Iopbauesay. (Kemeposo, Ne 1. C. 172-178, 2016 2.).

[2] Bpukemuposannoe moniueo us 0mxo006 NUpoIU3a ASMOUUH U CEA3YI0Ue20 — 6mopuiHo2o nonumepa / Mamepuanvr XX
Medicoynapoonozo nayunozo cumnosuyma umenu akademuxa M.A. Ycosa cmyoenmos u monoovix yuenvix «IIpobnemul ceonocuu
u oceoenusi neopy. (Tomcx, C. 543-544, 4-8 anpens 2016 2.).

[3] Paspabomxka Hogozo suda bpuxemuposannoeo monausa / Coopuux mamepuanog VIII Beepoccuiickotl, Hayuno-
NpAKMUYeCcKoll KOHQepeHyuu MOL0ObIX YUEHBIX C MENHCOYHAPOOHbIM yuacmuem «Poccusa monooasy. (Kemeposo, C. 366-370, 19-
22 anpensa 2016 2.).

[4] Honyuenue meepooeo KOMNO3UMHO20 MONIUEA HA OCHOBE OMX0006 nupoausa asmowiun/ Becepoccuiickas nayuno-
npakmuueckas KoH@epenyus Moa0ObIX YUEHbIX, ACRUPAHMOE U cmyoenmos «Ecmecmeosnanue, cospemennoe cocmosue u
npooaemvly. (FOpea, C. 211-214, 2016 2.).

[5] Paspabomka cnocoba nonyuenus: popmosanio2o monausa uz meepoo2o ocmama nupoausa asmowtur / Mamepuaivl
Meowcoynapoonou HIIK «Ilpuopumemnvie nanpagienus pazeumus HayKu, Mexnuku u mexrnono2uiiy. - Kemeposo, - 3anaomno-
Cubupcruii nayunsii yenmp, (Kemeposo, C. 144-147, 29 gpespans 2016 2.).

[6] Ananuz u nouck pewenus npobremuvl ymunuzayuu 6mopuynvix noaumepos / Mamepuanvt Beepoccuiickoiit HIIK «Poccus
monodasny, cexyus «xonozusn Kysoaccay. (Kemeposo, anpens 2016 e.).

[7] Ilpoussoocmeo 6puxkemuposanto2o monausa u3 Omxo008 NUPOIU3A ABMOWUH C UCNOTb30BAHUEM CEA3YIOUE20 — BMOPUYHOLO
noaumepa / Mamepuanwt V Beepoccuiickotl nayuno-npakmuyeckoui kongepenyuu « Cospemennas mexHuka u mexmoaio2uu.:
npobiemvi, cocmosnue u nepcnexkmusoly. (Pyoyosck, C. 515-521, 2015 2.).

[8] Paspabomra komnosuyuonnozo moniusa na ocnoge mextozennvlx omxo0os / Cooprux ryuwux cmamei V11
Bcepoccuiickoii, 61 nayuno-npaxmuueckoii Kongepenyuu monoowix yuénvix «Poccus monooasny. (Kemeposo, 19-22 anpens, 2016
2.).

[9] Ananus u nouck pewernus npobremvr ymunuzayuu smopuurvix norumepos / Coopnux mamepuanog VIII Beepoccutickot,
HAYUHO-NPAKMUYECcKoll KOHGhepeHyuu MoI00bIX YUEHbIX ¢ MeNCOYHAPOOHbIM yuacmuem «Poccus monodasny. (Kemeposo, 19-22
anpens, 2016 2.).

[10] Hzyuenue 603modicHocmu npumereHs mexHo2eHHbIX OMX0008 015l NOYUeHUs MonausHwlx opuxemos / CoOopHuk
mamepuanog Beepoccutickotl MOI00eHCHOU HAYYHO-NPAKMUYECcKol wKoabl « Inepeocmapmy. (Kemeposo, 11-25 urona 2016 2.).
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Pa3pa0doTka TeXHOJIOIMHM pecTaBpalliy CTEMHbIX IKOCHCTEM HA 0TBAJIAX YIOJbHOH
npombinuieHHocTH B Ky36acce
Ydumuee Bnaoumup Heanosuu
Dedepanvhuiti uccredosamenvckuil yeump yens u yerexumuu CO PAH, 2 Kemeposo
E-mail: uwy2079@gmail.com

Xo03sICTBEHHAsI JICATENILHOCTh Ha TeppuTopun KemepoBckoi obiacTi mpuBena K Cepbe3HbIM M3MEHEHUSIM
NPUPOJHBIX JIAaHIIA(TOB, AErpajallii PacTUTENHFHOIO IIOKPOBAa HA OTPOMHBIX NpocTpaHcTBax. OCOOEHHO CHIIBHO
MOCTpaJaiv JTyroBO-CTeIHbIE PUTOIEHO3b! Ky3HenKoil KOTI0BUHEL, BHa4YaJIe — BCIEACTBHE CEIILCKOXO3SHCTBEHHOTO
OCBOCHUS, 3aT€M — B pe3yibTare J00bIYM KaMEHHOTO YIJsi, 0COOEHHO OTKPBITHIM crocobom. K Hactosmemy
BPEMCHHU y4aCTKH KOPEHHOW CTEIM COXPAHMIINCH B BHJIE MEIKOKOHTYPHBIX ()parMeHTOB (Kak MpaBmiio, He Ooiee 1
ra) B MECTaX, HEMPUTOAHBIX [UIS PACTIAIIKN — CKAJIBHBIX OOHAKEHUSX, IOJHATHSIX, JEPHOBO-KapOOHATHBIX IOYBAX C
omm3kuMm 3anerarneM (10-15 cMm) mouBooOpa3yromux KaMeHHCTHIX Hopox. Hambonee KpymHBIE COXpaHHBIIHECS
Y4aCTKM CTENH PACIONIOKEHBI Ha TEPPUTOPUM BeIoBKOro MyHMLIMIAILHOTO paiioHa — 3T0 baillaTckue comkax u
I0ro-3ama bl MakpockiioH KapakaHckoro xpe0Ta. DTH y4YacTKH HCIBITBIBAIOT KOJIOCCANBHBIA 3KOIOTHICCKHUN
IPECCUHI CO CTOPOHBI OKPYXKAIOIIMX pPa3pe30B U 10 HEJABHEI0 BPEMEHM HAXOAWINCh IOJA Yrpo30il MONHOTO
yHUYTOXEHus [1].

I'maBHOM 3a/1auell IOCTTEXHOT€HHOTO JTana SIBJIETCS BOCCTAHOBJICHUE HAPOJHOXO35HCTBEHHOU LICHHOCTH U
61osIorn4ecKoil MPOJYKTUBHOCTH HAPYIICHHBIX 3eMellb. B COOTBETCTBMM C 3TUM Ha OTBajlaX BCKPBIIIHBIX TOPOJ,
00pa30BaHHBIX B OCTEMHEHHOM dacTH Ky3Heukol KOTJIIOBHHBI, MPHOPUTETHOE 3HAYCHHWE HMEET CO3JaHHe
YCTOMYHUBBIX JIYTOBO-CTEMHBIX (PUTOICHO30B. [Iporiecc caMOBOCCTAHOBJICHHUS CTEIICH OYEHb [UIUTEIBHBIN Jaxe MpH
HaJIMYAA HWCTOYHUKOB CEMEHHOTO BO300HOBJICHHS, BHIOBOH COCTaB INPH STOM HE HICHTHYCH W HE MOXKET
pacleHNBAThCS KaK TMPUEMIICMBIH s peaObmInTanuu TeppuTopuid. IIpu 0OTCYTCTBHUHM HCTOYHUKOB CEMSH CYKIIECCHU
pacTUTENFHOTO COOOIIecTBa MOTYT HATH B COBEPIICHHO WHOM HAaIPaBIICHUH, COXPAHSSACH B BHIAC PyAEPaIbHO-
JYTOBBIX COOOIIECTB HEOMpeIeNeHHO poiroe BpeMs. [losTomy Oojpmmoe 3HaYCHHE NPHOOPETAIOT METOJBI
pecTaBpanny cTenei Ha HapyIICHHBIX TOPHOIOOBIBAOIIEH TPOMBIIIICHHOCTHIO TEPPUTOPHUSIX.

B mpakTuke peKyJIbTHBALMM WM3BECTHBI METOABI II0 CO3MAHHIO TPABSHHUCTBHIX (PUTOIEHO30B, KOTOpHIC
MO3BOJIIIOT JOCTUIAaTh XOPOILIMX pPe3ylIbTaTOB. ODKCIEPHUMEHTHI 110 BOCCTAHOBJICHMIO CTENEll Ha HapylIeHHBIX
3eMJISIX elle HaxOJATCA Ha cTaaud pa3paboTku. ONMH U3 BO3MOXKHBIX MOJXO0B OCHOBBIBAETCS] HA MCKYCCTBEHHOM
BHE/IPEHUH Ha TIEPBUYHBIA CyOCTpaT OTBAJIOB MHOTOJIETHHX PAaCTeHMH M3 COCTaBa CTEMHBIX M JIYTOBO-CTEITHBIX
COOOIIECTB LENUHHBIX 3eMelb. [ 3Toro ciegyeT pa3paboTaTh TEXHOJOTHIO PECTaBPallMU CTEIHBIX U JIYTOBO-
CTENHBIX (PUTOIEHO30B, C PEriIaMeHTalUeil CPOKOB U cocoO0B cOOpa CeMEHHOro MaTepHala, cocTaBa cyOcTpara
KaKk OCHOBBI Uil (OPMHUPOBaHUS SAa(QUUECKUX YCIOBHH, BapHaHTOB OOCEMEHEHHS! IOBEPXHOCTH W JAPYTHX
napaMeTpoB. Takas TeXHOJIOTHs JOJDKHA ObITh OPUEHTHPOBAaHA HA YIIYyUYIICHHE CTPYKTYPHBIX M (DYHKIIMOHAIBHBIX
MoKazaTesell MCKYyCCTBEHHBIX PAaCTHUTEIBHBIX COOOIIeCTB (arpoMTONEHO30B) HAa OTBAJaX BCKPBIIMIHBIX TOPHBIX
nopoa. Ee co3manme TO3BOJIMT B TEPCHEKTHBE YBEIMUYHUTH IUIOIMAJM CTEIHBIX TEPPUTOPHH, pAaCIIUPHUTH
MeCTOOOMTaHHUs NOMYJISLUHA CTEMHBIX BHIOB pAcTeHHH, B TOM 4YHCIE€ M 3aHECeHHbIX B KpacHyio KHUTY
Kemeposckoii obmacT.

Llenbio BBITIOJIHEHUST AaHHOM paOoThl sBJISIETCS pa3paboTKa TEXHOJOTHH pecTaBpanu (IOPHUCTHYECKOTO
pa3HooOpa3ust CTENMHBIX U JIyTOBO-CTEIHBIX IKOCHUCTEM HAa TEPPUTOPHSIX, HAPYIICHHBIX B IMpOIEcce YIrieao0bIun.
Jig peanuzanuy neiau paboThl MOCTABIICHBI CIEAYIOIINE 3a/1aUH:

1. O630p CyUIECTBYIOIIUX TEXHOJOTHI pECTaBpalldd CTEMHBIX JaHAMA()TOB M BBHIOOP MPUEMIIEMON st
peanu3aiyy Ha OTBajaxX BCKPBIIIHBIX TOPOI;

2. Br1bop MaTOYHBIX YYacTKOB IS 0OCEMEHEHHsI OTBAJOB M pa3paboTKa crocoda MOATOTOBKH CEMEHHOTO
MaTepHana;

3. 3a1<nazu<a OKCIICPUMCHTAJIbHOT'O NOJIMTOHA C OIIBITHBIMU BapUaHTAMU U MOCEB CTCIIHbIX T‘paBOCMGCGﬁ;

4. OHCHKa YCHEIIHOCTH pa3BUTHA HyFOBO'CTeHHOﬁ PaCTUTCIIBHOCTH Ha OIIBITHBIX ACIAHAX U KOPPEKTUPOBKaA
BBI6paHHOI>i TCXHOJIOI'MU NIPUMCEHUTEIIBHO K YCJIOBHUAM OTBAJIOB 1O pE3yJibTaTaM HCCHC,HOBaHI/Iﬁ.

IKCNepUMeHTAIBHAST YACTh. 3aKiIajKa 3KCIIEPUMEHTAIBHOTO TTOJIMIOHA POBEEHa Ha CBEXKEOTCHITAHHOM
CIUIAaHUPOBAHHOM aBTOMOOMIIBHOM OTBajie pa3pe3a «Bunorpamosckuity OAO «Ky3bacckast TOIIMBHAST KOMITAHHS».
CyOcTpar oTBanma COCTOMT B OCHOBHOM M3 CMECH IIECUAaHHKOB U aJI€BPOIMTOB, C MPEOOTaTaHUEM TIBIOUCTONH U
KaMeHHCcToH (paxmuid. J{7s menei skcepuMenTa paMedeHo 12 nensH pazmepom 15%15 M. OnbIT ABYX(paKTOPHBIH,
| paxTop — THH cybcTpaTa, |l hakTop — HOpMa BHeceHus TpaBsiHO-ceMeHHOI cmecu (TCC).

®daxrop | BriItouaeT 3 BapuaHTa HaHeCceHUs Mo4yBoyyummutenei: 1). bes nanecenus (0), 2). C HaHEeceHUEM
miogopoauoro cios mousbl (IICIT), 3). C HaHeceHWEM MOTEHIHMAIBLHO-TUIOAOPOAHBIX 1opoy (ITITIT). MomHoCTh
nanecenus [ICIT u TIIIIT — 10-12 cm, wim 40 T Ha 1 mensny.
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®akrop |l Bkirouaer 4 BapuaHTa BHECEHHs MaTepHaa, COAEPIKallero ceMeHa JIyroBO-CTEIHBIX BUIOB — 0e3
BHeceHus: (0), 1, 2 u 3 ydeTHbIX HOpPMBI; | ydeTHas HOpMa — 3TO Macca TPaBOCMECH, COOpaHHasl C €IMHUIIBI
IUIOLIA/IM, PAaBHOM IIOILAIN PECTaBPUPYEMOM TIOBEPXHOCTH.

K HacrosimeMmMy BpeMEHHM BBIAGNAIOTCA 3 TPYNNBl METOJOB BOCCTAHOBJICHHS JIyTOBO-CTEITHOMN
pacTUTENFHOCTH: Tiepecaaka aepHa [2, 3], moceB cemsaH [4, 5] u BHeceHHe TpaBSHO-CEMEHHOW Macchl [6, 7, 8].
BcenenctBue peskoit IeUIMTHOCTH COXPAHMBIIMXCS yYacTKOB CTEIMHOH pacturenbHOCTH B Kysbacce, kpaitHei
HEPaBHOMEPHOCTH CPOKOB CO3PEBAHMS CEMSH Pa3HBIX BHUAOB, CAWHCTBEHHBIM MPHEMIIEMBIM MEXaHU3UPOBAHHBIM
croco0oM OKa3anlach 3arotoBka TpassHo-cemeHHo cmecHu (TCC) o merony arpocreneii 1.C. J[3p160Ba. CymHOCTS
METO0Jla CBOAUTCS K CKAIIMBAHHIO BCEil HaJA3eMHON Macchl CO3PEBAIOIINX PACTEHUH B TEUEHHE HECKOJIBKHX CPOKOB,
€e M3MEJIbYEHHIO, BBICYIIMBAHHIO U HAaHECEHHIO Ha PECTaBPUPYEMYIO MOBEPXHOCTb, IMOOYEPETHO WIIM B CMECH OT
Pa3HBIX CPOKOB CKAaITMBaHHS.

B xozne skcnenunuoHHOTO oOcCienoBaHWs Ha Teppuropun benoBckoro paiioHa momoOpaHo 3 MaTOYHBIX
ydacTKa, Pa3IUyalolIMXCsl MO BUIOBOMY COCTaBY M, COOTBETCTBEHHO, MO IMJIAHUPYEMBIM CPOKaM CKalllMBaHMSA:
yuacTok Ne 1 pacnonoxen HanpotuB m. Illanga, yuactku Ne 2 u Ne 3 — Ha Teppuropun benosckoro ropoackoro
okpyra mexay 1. Crapobauats! 1 HoBblii roponok. Bee Tpu ygacTka UMeIOT o01iee MpOUCX0KACHHE U OTHOCATCS K
eanHOMY MaHamadTHOMY KOMIUIeKCy bailaTckne conkn.

ITo pe3ympTaTaM MOHHTOPHHTA 32 CO3pEBaHUEM BHIOB-3AA(UKaTOpoB B 2014 1. OBUTO YCTaHOBIIEHO 4 CpoKa
ckammBanus TCC: 20 mtons, 20 mroms, 20 aBrycta u 20 ceHts10ps. 3arotoBka TCC mpoBOIMIIaCh MPHU ITOMOIIH
kocmiku Husgvarna LC 56 AWD ¢ ogHOBpeMeHHBIM CKalTMBaHWEM, H3MeJIbueHHEeM U OyHkepoBaHHeM. C IENbI0
COXPaHHOCTH M 03peBaHus ceMsH codpannas TCC BelcymnBaizach Ha aKTHBHOM BEHTHJIMPOBAHUH A0 BO3IyLIHO-
cyxoro coctosiHusl. Buecenne TCC oT Bcex cpOKOB 3arOTOBKH IPOBOAMIIOCH U3 pacyeTa HE0OXOAUMOro KOIN4ecTBa
YUETHBIX HOPM Ha KaXKIYIO JACISHY, €IUHOBPEMEHHO, B cepeiauHe OkTsOps 2014 r., mis obecrieueHus 3UMHEH
CTpaTU(UKALMH ¥ JTYYLIEro CLUETJICHUs CEMSIH C CyOCTPaTOM B XOJIe BECEHHETO CHETOTasHHUS.

HaOnromeHust 3a coCcTOsTHIEM TOCCBOB MTPOBOIMIIMCH B TeUeHHE Beero jieta 2015 r. Yyer BUIOBOTO cocTaBa U
MPOCKTHBHOTO TOKPBITUS MPOBEIACH B KOHIIC HIOHS, IIOCJIE TOSBJICHHS MACCOBBIX BCXOJOB pACTCHHUH U
BO3MOXKHOCTH WX HACHTHU(UKAIMH. Ha KaXKIoil ONBITHON AeisHe 3aI05keHO 12 y4€THBIX uomanok pasmepos 0,25
M, PAaCIIONIOKEHHBIX PEHIOMH3HPOBAHHBIM crocoboMm. Ha kakmod ImIiomagke OoTMedalcss BHIOBOM COCTaB
KOJIMYECTBO BCXOAOB: Y MOHOIIEHTPUIECKHAX BHJOB — KOJMYECTBO TaMET, Y TIOTHICHTPHISCKUX BUIOB — KOJIMIECTBO
pamer. [TonyueHnsie 6otanmueckue omucanus BHeceHs! B [10 IBIS mis nocenyromieit o6padotku [9].

Pe3yabTaThl U 00cyx)nenne. Bcero Ha 3KCIIepUMEHTANBHBIX IUIOMAAKaX OOHApyKeHO 59 BHIOB, B TOM
qucie: 19 oxHonerHux copuskoB (Agrostema githago, Artemisia sieversiana, Atriplex sagittata, Berteroa incana,
Bunias orientalis, Camelina microcarpa, Capsella bursa-pastoris, Chenopodium album, Cirsium vulgare, Conyza
canadensis, Descurainia sophia, Fallopia convolvulus, Galeopsis bifida, Lactuca serriola, Lappula stricta,
Polygonum aviculare, Salsola collina, Senecio viscosus, Viola arvensis), 12 BumoB MHOTOJISTHHX COPHBIX PAaCTEHUH
(Amoria hybrida, Cirsium setosum, Elytrigia repens, Epilobium palustre, Leucanthemum vulgare, Linaria vulgaris,
Melandrium album, Melilotus officinalis, Solanum kitogawae, Taraxacum officinale, Tussilago farfara, Vicia
cracca), 22 Bujia JIyroBO-cTemHo# (opsl U 6 BUAOB HesicHON mpuypoueHHocTH (Artemisia austriaca, Artemisia
glauca, Dactylis glomerata, Euphorbia subcordata, Galium malugo, Galium verum, Geranium pratense,
Goniolimon speciosum, Gypsophila patrinii, Hedysarum gmelinii, Lathyrus humilis, Lathyrus tuberosus, Medicago
falcata, Onobruchis arenaria, Phleum pratense, Potentilla bifurca, Pulmonaria molis, Senecio jacobaea, Seseli
ledebourii, Stipa capillata, Veronica incana, Veronica spicata).

Haubomsmee xommdectBo BuIoB — 29 — oTMedeHo B Bapuante ¢ HaHeceHueM [ICII u BHeceHueM TpoOItHOM
HopMbl TCC, B npounx Bapuantax ¢ HanecenueM [T u T1CIT u paznuuabivu HopMamMu TCC KOIMYECTBO BUIOB
koneGnetcs ot 18 10 28 BuioB. J{oiisi COpHBIX BUIOB BapbHpyeT B npesenax 44-58 %, 1yroBo-cTenHbIX BUAOB — 42-
56 %, T.e. 00€ DKOJIOTHYECKWE TPYMIBI MPEACTABICHH B PaBHOW CTENECHU. YBEJIWYEHHE KOJIUYECTBA JIYyTOBO-
CTeTHBIX BUAOB npH moBbimeHnd HopMmbl TCC BeipakeHo Ha npensHax ¢ IICII, mnpwm nmanecenum IIIIII omo
orcyTcTByeT. B BapmanTax 0Oe3 BHECEHHS TPaBSHO-CEMEHHOH MAacChl, HO IIPH HAHECEHWH IOYBOYIyUIIHTENeH,
YHCIIO BHIOB COCTaBISIET 8-9 BHIOB, M3 HUX TOJNBKO 1-2 OTHOCSTCA K JyTOBO-CTEMHBIM, YTO CBHAETEIECTBYET 00
OYeHb c71a00M HAHOCE CEMSTH ITOCIIEHUX C OKPYKAIOIINX TEPPUTOPHH.

B BapuaHTax 06e3 HaHECEHUS MOYBOYIYUIIUTEIICH HANMEHBIIEEe KOIUIESCTBO BUIOB OTMEUACTCs 03 BHECCHHUS
TCC — 1 (Salsola collina). TIpu Baecenun TCC oHO Takxke 0YeHb HH3KOE — 2-4 BHJa HE3aBUCHMO OT KOJHYECTBA
yueTHbIX HOpM. KommuecTBo BHAOB Ha 1 yueTHyIO IUIOILAAKY (0,25M2) BO BceX BapuaHTax ¢ BHeceHHeM TCC
cocraBisieT 5,1-8,0 mrT., YTO B HECKOJILKO pa3 BeIIIe, 4yeM 0e3 BHeceHus — 0,2-1,3.

KonuuecTBeHHass XapaKTEpHCTHKA BCXOJOB PACTEHHN pPasHBIX OKOJOIMYECKMX TPYII XapakTepU3yeTcs
60HLLHOf/'I KOHTPAaCTHOCTBIO. MakcumalibHOE KOJHMYECTBO TaMeT U paMe€T JIYroBO-CTEIHBIX BHUJI0OB OTMEYCHO B
v < 2 . . 2

Bapuante ¢ I npu tpoiinoit Hopme TCC — 43,4 mr./0,25 m°, npeobaanaer Stipa capillata — 17-18 mr./0,25 Mm%,
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SIBIISTFOIIMICS 3AU(UKATOPOM CTEIHOTO cooOmiectBa. [Ipy MBOWHOW W OJMHAPHON HOPME KOJHYECTBO BCXOIOB
JyTOBO-CTEMHBIX BUJIOB CHIKaeTcs B 3,7-5,2 pasa.

Bo Bcex BapmanTax ¢ IICII nmpeoGmanaror copusikn — 28-42,3 wT./0,25 M? TaMeT W paMeT, Cpean KOTOPBIX
pesko Beimensiercsi Elytrigia repens (23,9-35 mr./0,25 M%), KOpHEBHIIA KOTOPOro OOHIBHO NPHCYTCTBYIOT B
Ha"nocuMoM IICII. KommaectBo myroso-ctenmusix BuaoB Ha [ICII Taxke MakcumansHO mpH TpoitHo# HOpMe TCC —
20,6 mt./0,25 M’ (42,4 % ot Bcex BcxonoB), pu cHIbkeHUH HOpM TCC oHO pe3ko cHmkaercs — a0 12,7 u 8,3 %
IIpYU JBOMHON U OJUHAPHOI HOPME COOTBETCTBEHHO.

Bakaouenne. TakuM 00pa3oM, B XOJe¢ IKCIIEPUMEHTA TOXTBEPXKIEHA BO3MOKHOCTH CO3IMAaHHS JIyTOBO-
CTEMHON pACTUTEIBHOCTH JJIsi pECTaBpalMd. YUHUTHIBas, YTO €MKOCTh MAaTOYHBIX CTEMHBIX (PHUTOIECHO30B
coctaBisteT 32-50 BHAOB, TO Ha OKCIEPUMEHTAJIBHOM YYaCTKE IPEACTABICHHOCTh JYTOBO-CTEIMHBIX BUIOB
coctaBysieT 44 — 68%, 4TO SIBISIETCSI TOCTATOYHBIM KOJUYECTBOM Uil (DOPMUPOBAHUS TAPa30HATBHOTO CTEIHOTO
coo01ecTna.

KpatHoe yBenmuueHne HOPMBI BHOCHUMOI TpPaBSHO-CEMEHHOH CMECH CYIIECTBEHHO CIIOCOOCTBYET
YBEIMYCHUIO KOJMYECTBA BCXOJOB, KaK HAIPSIMYIO — BCJIEACTBHE OONBIIEro BHECEHHS CEMSIH, TaK M KOCBEHHO —
OospIiee KOJIMYECTBO TPaBSHOM MacChl, OUYEBHIHO, CIOCOOCTBYET JIydIIEMY 3aKpeIUICHHIO CeMsH B cyOcrTparte,
OIaronpuATCTBYET MX MIPOPACTAHHUIO M COXPAHHOCTH BCXO/OB IIyTEM OTEHEHHMS W CHIDKCHHOTO HCIIApPEHUsS BIATH C
noBepxHocTH. B BapuanTax 6e3 BHeceHns: TCC mocemnsroTcsi B OCHOBHOM COpPHBIC BUBI.

HaneceHne miomopogHOTO CIOSI MTOYBBI CIIOCOOCTBYET 3aHECEHHIO OTPOMHOTO KOJIHMYECTBA CEMsI3a4aTKOB
COPHSIKOB, KOTOpBIC YK€ C MOMEHTA 3aKJIaJKH YJacTKa PECTaBpPalllH CO3JAI0T CEPhE3HYI0 KOHKYPEHIIHIO JTyTOBO-
cTemHbIM BuaaMm. HawnbGonee OnmarompusTHBIE YCIOBHS JUIA TOCICIHHX CKIAABIBAIOTCS TPH HAHECEHUH
MOTEHIMAJIBHO-TUIOJOPOIHBIX TIOPOJ], O0JAAIOIIMX HEOOXOIMMBIM JUISi MOCEBOB KOMIUIEKCOM arpopu3u4ecKux
CBOMCTB M BOJOYACP)KHUBAIOIIEH CIIOCOOHOCTHIO, C MUHUMAJIBHBIM COJAEP’KaHHEM CEMSH COPHBIX BHIIOB — HAHOC
COPHSJKOB C OKPY)KAarolIMX JaHAmAa(TOB Ha MEpBOHAYAILHOM 3Talle HE CO34acT YIHETAIOLIEero BO3AEHCTBHA Ha
MOJIOJIBIE JIyTOBO-CTEIHBIE IPYIIHUPOBKH.

B BapuanTax 0Oe3 BHECEHHMs TPaBSIHO-CEMEHHOH Macchl pa3BUTHE (UTOLIEHO30B B 1-roj 3IKCIEPUMEHTa
COOTBETCTBYET CTaJMH MMOHEPHBIX IPYNIIUPOBOK Ha oTBajnax [10].

Crmcok myOmuKanmii:

[8] Hanunos B.HU. Byposa O.B. Onvimsl no soccmanosienuro cmennou pacmumenshocmu na Kynuxosom none (Myseii-
sanoseonux «Kynuxoso noney, Tyna) Il Cmennoti 6oinemens. 2006. Ne20. C. 34-37.

[6] 1361006 /].C. Memood yckopenHo2o 80cco30anus mpagaHucmuvlx Ouo2eoyeHo308 // Dkcnepumenmanvuas 6uo2eoyeHonous u
azpoyenosvl. M.: Hayka, 1979. C.129-131.

[3] dyoaps FO.A. K pexoncmpyKkyuu YHUUMONMCEHHbIX cmenHblx sxocucmem // Cmennoii 6ro11emens. 2000. Ne 6. C 38-39.

[9] 36epes A.A. Hnghopmayuonnvie mexnHono2uu 6 uzyueHusx pacmumenbHoeo nokposa. Tomck, 2007. 304 c.

[1] Kynpusinos A. H., Manaxos FO.A. Cmennvie yuacmxu Kysneykxoti komnosunvl 6 onacnocmu Il Cmennoti 61oniemens. 2006.
Ne 20. C. 40-41.

[4] Jlowunckuii B.B., Ipusicyxoe @.F. Cemenosoocmeo muoconemuux mpas. M.: Konoc, 1973. 248 c.

[10] Manaxos FO.A., Cmpoenvnuxosa T.0., Kynpuanos A.H. Dopmuposanue pacmumenbHO20 NOKPOSA 6 MEXHO2EHHbIX
nanowaghmax Kyzbacca. Hosocubupck: Hz-60 CO PAH, 2011. 168 c.

[5] Kypmy K. Ocnognvle pekomendayuu no éoccmarogieruio npepuu // Cmentotil 6roanemens. 1998. Ne 2. C. 20-21.

[7] Lamcymounos 3.1, Hlamcymounose H.3. Memoowvr sKkonoeuueckoi pecmagpayuu apuoHvlX 3KOCUCEM 6 PAatloHaX
nacmbuwnoo s’cusomnosoocmea // Cmennoit bBroanemens. 2002. Ne 11.

[2] Kearns S.K. A comparison of transplanting and methods for salvaging prairie forbs and grasses // Prairie restoration. 1983.
MNe 8. P. 197-200.

119



Hunopanmonusii koHBeHT «KY3BACC: ObBPASOBAHUE, HAYKA, THHOBAILIN

Cexknus 3 «IInmeBasi IPpOMBINLIIEHHOCTD)

120



Hunopanmonusii koHBeHT «KY3BACC: ObBPASOBAHUE, HAYKA, THHOBAILIN

IIpumeHeHune cOeBOM KJIETYATKH B TEXHOJOTMH MACJIA CJIUBOYHOI0 MOHUKEHHOM
JKUPHOCTH
Abywmaxmanosa /06066 Bnaoumuposna
3axaposa JTwomuna Muxaitnoena
Kemeposckuii mexunonocuueckuil uHcmumym nuujeou npomvluiieHHocmu (YHueepcumem)
3axaposa Jlrwomura Muxaiinosna, 0.m.x.
kroxaleva90@mail.ru

B 001iecTBeHHOM CO3HAHHMH B MOCIEAHEE BPEMs BCE MPOYHEE YKPEIUIAETCsS] TEHICHIMS 3M0POBOro obpasa
JKM3HH W COOJIIOJIEHME MPUHIUIOB  COATaHCHPOBAHHOTO  MOJHOUEHHOrO mnutanus [4].  IIpuHiums:
cOANaHCUPOBAHHOTO MUTAHHUs JOCTHralOTCS 3a CYET BKJIIOYCHHS B PAlMOH YeJOBEKAa CHEIUATH3UPOBAHHBIX
JIUETHYECKUX MPOYKTOB 00OTaIIEHHBIX OHOJIOTHYECKH aKTHBHBIMH J0OaBKaAMH.

Bronormueckn axtuBHBIE M00aBKu (BAJI) MO3BONSIOT 3HAYMTENHHO PACIIMPHUTH ACCOPTUMEHT IPOIYKTOB
MUTaHKs, B YACTHOCTH MOJIOYHBIX, TIPHIATh UM 3a/IaHHbIC CBOICTBA U YBEIUYUTh CPOKU XpaHeHus [6].

OKCIepTsl B 00JIaCTH 340POBOTO MHTAHUS yOexkmeHsl: yepes 10-20 e creruann3npoBaHHbBIC TUCTHYCCKIC
MPOAYKTHl OyOyT 3aHUMATh TPETHIO YacTh HAIIErO palloHa. JTO, 0€3yCIOBHO, COOTBETCTBYET TEM IMPHOPUTETAM
MIPOIOBOJIBCTBEHHON MONMHUTHKU Poccum, KOTophie OTpaskeHBI B mporpaMmMe «OCHOBBI TOCYJapCTBCHHON MOTUTHKH
P® B obmactu 3m0poBoro mutanus HaceneHus 1o 2020 roxa» [3].

Cornacio T'OCT 32261-2013 «Macno cnuBouHoe. TexHuueckue ychoBus»[l] ciauBoyHOE Macio
M3TOTOBIISIIOT B CIIEIYIOIIEM aCCOPTUMEHTE!

- CJIaJKO-CIIMBOYHOE U KHCIIO-CIMBOYHOE, HECOJICHOE U cosleHoe — TpaauioHHOE;

- CJIaJKO-CIIMBOYHOE U KHCJIO-CIMBOYHOE, HECOJIEHOE U cosleHoe — JlrobuTenbckoe;

- ClIaJIKO-CIIMBOYHOE U KHCJIO-CIMBOYHOE, HECOJICHOE U cosleHoe — KpecThsiHcKoe.

MaccoBast 1ofsl )Kupa B CTAaHAAPTHOM CIIMBOYHOM Maciie cocTaBisieT 72,5%, 80,0% u 82,5%.

Pa3paboTka TexHONIOTHI CIIMBOYHBIX Macel, oborameHHbIX BAJ], HeBo3MOkHA Oe3 yueTa (pyHKINOHATBHBIX
CBOWMCTB HCHOJB3yEeMBIX NHIIEBHIX J00aBOK, (HOPMHUPOBAHUS CTPYKTYPHl CIMBOYHBIX MAacel B TPUCYTCTBHU
00aBOK, M3MEHEHHS COCTaBHBIX KOMIIOHCHTOB Macel IPH XPaHCHUH W MPOCKTUPOBAHHUH MHIIEBHIX MPOIYKTOB C
3a/ITaHHBIMH COCTABOM U CBOMCTBaMH [5].

Hecmotpst Ha cBOM moJe3HBIE CBOICTBA Ul OpraHM3Ma dYeJoBeKa CIMBOYHOE MAacio BBHAY OOJIBLIOTO
COJIEPXKAHUSA MOJIOYHOTO JKHpa SBIAETCS KaJOPHUMHBIM HPOXYKTOM M HMCTOYHHKOM XojecTtepuHa. Iloatomy B
HACTOsIIIee BPeMs CYIIECTBYET TeHICHIINA CHIDKEHUSI MacCOBOM JOMH XKHpa B CIMBOYHOM Maclie ITyTeM BHECEHHUS B
Hero BAJl, KoTopmle BBINONHSIOT CTPYKTYypooOpasyroulylo (QYHKIMIO W TPUAAIOT HOBOMY IPOIYKTY
(hyHKIIMOHAJIFHBIE CBOIICTRA.

Jid mpumaHus HU3KOXKHUPHBIM TPOTYKTaM 33JaHHBIX CTPYKTYPHO-MEXaHMYECKHMX M OPTaHOJIENTHYECKHUX
CBOMCTB UCIIOJNB3YIOTCS (DYHKIIMOHAJIbHBIE HHIPEUEHTHI, CIIOCOOHBIE CO3/1aBaTh CTPYKTYpY npoaykra [2]. K takum
MHIPEIMeHTaM OTHOCHTCS KJIeTHaTKa.

HCJ’IL pa6OTBI — UCCJIEA0OBAHUEC BIIUAHHNEC COEBOM KJIETYAaTKH Ha peOJIOTUICCKUEC CBOICTBa CIIMBOYHOI'O Maclia
IMOHIKCHHO U JKUPHOCTH.

OOBeKkTaMu HCCIEOBAaHUN B JIAHHOW paboTe SBISUIMCH: 0Opaslbl CIMBOYHOTO Macja ¢ MacCOBOW HOJIei
xupa 67% c nodaBneHneM coeBol kierdyaTku PaibprAn kommnanuu MHrpemuxo.

®aiiopuAn/FibriUp — coeBast kieT4yaTka, IOJydeHHas! B pe3yJbTaTe IepepadoTKH CTPYKTYpOooOpa3yIomux
KOMIIOHCHTOB TE€HETHYECKH HE MOAW(DHUIMPOBAHHBIX, OOE3KUPEHHBIX COEBBIX ©0000B. OCHOBHas dYacTh
«®DaiiopuAm», 10 68% — 3TO NMHIIEBBIE BOJOKHA, TNPEACTABJIAIOMNE COOOW MONMCAaXapUIHBIA KOMILIEKC C
MaccoBoit gomneit 6enka 17-20% [6].

HpI/I BBIIIOJIHCHUHN pa6OTI)I HCIIOJIB30BAJIN OGHIerI/IHﬂTBIe, CTaHIAPTHBIEC METOJABI UCCIICTOBAHMA.
OnpezeneHre IIOTHOCTH MPOBOAMIH apeoMerprdueckum Metogom mo IOCT P 54758-2011.

ConeprkaHue KHUpa B MOJIOYHOM ChIpbE OTPEJIeNsuId KUCIOTHEIM MeTozioM [epbepa mo TOCT P CO 2446-
2011.

TupyeMyro KHCIOTHOCTH onpeaessuia merooM tutpoBanus mo 'OCT 3624-92.
TepmoycroitunBocTh ciuBouHoTo Macia OCT P 52253-2004.

MaccoByro 010 )Kupa ciuBoyHOro macia onpenensuiu mo 'OCT 5867-90.
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CrocoOHOCTh Maciia YACPKUBATH KUAKYIO (bar-sy JKupa onpeacisain METoaA0M OCHOBAHHOM Ha CIIOCOOHOCTH
CTPYKTYpPhI CIMBOYHOI'O Macjia yACPKUBATh )KI/IL[KI/Iﬁ MOJIOYHBII JKUPp o BO3Z[eI710TBPIeM TEMIICPATYPHI.

ITpo4HOCTB CTPYKTYpPHI OIPEACISUIA HAa POTAOHHOM BHCKo3uMeTpe «Rheotest — 2».

Jis n3ydeHus BIASHUS J036I BHOCHMOM COEBOM KIIETYATKU OBLT IMIPOBEACH PsII SKCIIEPUMEHTOB. B kauecTe
CBIPbSl HCHOJIB30BAIH CIUBKH KHCIOTHOCTBIO 16 °T ¢ maccoBoit noxeit sxupa 30 %. CiauBkM macTepu3oBaiu Mpu
temneparype 95 °C u cemapupoBamu. COEBYI0 KIETYATKy HPEABAPUTEIHHO CMEUIMBAIH C PACCUMTAHHBIM
KOJIMYECTBOM IaCTEPH30BAHHO MaxThl mp Temmepatype 40 °C B cootHomerwn 1:20 i OCTABISUTH [T HAOYXaHHS
Ha 20 muH. [ToArOoTOBIEHHYIO CMECh BHOCHJIM B MACTCPU30BAHHBIE BBICOKOKHPHBIE CIMBKU. CIMBOYHOE Macio
MOHIKEHHON KUPHOCTHU MPOU3BOIMIM METOJIOM ITPeoOpa30BaHusI BBICOKOKUPHBIX CIMBOK.

IIpu npoBeneHUN YKCIIEPUMEHTA UCTIOIB30BATIOCH 6 00Pa3I[0B CIMBOYHOTO Macia MOHMKEHHOMN KUPHOCTH C
MacCoBOIi JtoJieit sxupa 67 % ¢ 100aBICHHEM COCBOI KJIeTYaTKH B KoMudecTBe oT 1 % 10 6 % OT Macchl TOTOBOTO
npoaykta ¢ marom 1 %. BeiOpaHHBII MHTEpBA O3B COCBON KJICTUYATKH BHIOPAH B COOTBETCTBHU C HOPMATUBHOU
JIOKYMCHTaIeH. B kauecTBe KOHTPOJIBHOTO 00pa3iia HCIOJIb30BAIN CIMBOYHOE MACIIO MOHMKCHHOMN KHPHOCTH C
MAaccoBoi foel sxupa 67% 0e3 qo0aBiIeHHs COCBOI KIICTUATKH.

OnHUM W3 TIOKa3aTesied OIEHKM KOHCHUCTEHIMH CIMBOYHOTO Macia SBISIETCS TEPMOYCTOWYHMBOCTh —
CIIOCOOHOCTH Maclia COXPaHATh CBOIO (opMy IpH MOBBILICHHEIX TeMIepaTypax (puc. I).

M No obpa3ua HoagpuupmeHT TepMOoyCcTONYMBOCTH

0,6
KOHTPOA
-

puc.1. Bnusnue 003vl 6HeCeHUs. COeBOU KICMUYAMKU HA KOIQUYUEHM MEePMOYCIOUYUEOCMU 00paA3 108
CUBOHUHO20 MACA NOHUdCeHHOU dcuprocmu. koumpons — 0%; 1 — 1%; 2 — 2%;3 — 3%;4 — 4%; 5 — 5%; 6 — 6%.

W3 anamuza pucyHka | cieayer, YTO NpU BHECEHUM IMIIEBOHW J100aBKH TEPMOYCTOMYMBOCTH 0Opa3lloB
yBenuuuBaercsa. OOpa3mbl € BHECEHHEM COEBOM KieTdyaTku B KosmmuectBe 1% w 2%  momydwim
HEY/I0BJIETBOPUTEIIFHYIO OLIEHKY KOHCUCTEHIINH, YTO COOTBETCTBYET KOI(HUIMEHTY TepMoycToitunBocTtr 0,65 u 0,7
cootBeTcTBeHHO. [Ipu BHeceHnn 3% u 4% KiIeTYaTKH TEPMOYCTOHYMBOCTE 00pa3I0B YBEINUUBACTCS U KOA(PUITEHT
TepMoycToiunBoctu cocraBister 0,77 u 0,83 cooTrBercTBeHHO. JlanbHelillee yBEIMYEHHE BHECEHUS COEBOI
KJIETYATKH II0JIOKHUTEJIFHO BIMSET HAa KOHCHCTEHIIMIO 00pa3IioB CIMBOYHOIO Macia MOHMKEHHON KUPHOCTH U OHU
MOJTYYHJIM XOPOIIYIO OLEHKY KOHCUCTEHIIMK. ONTHMaIbHOM 10301 BHECEHHUS J0OABKH sBisieTcst 6%.

Tak kak coeBas KieT4aTka 00JiajaeT KUPOIMYIbTUPYIOLIUM CBOHCTBOM, UCCIIEIOBAIIN BIUSHUE J00ABKH Ha
CIOCOOHOCTH CIIMBOYHOTO Maciia MOHMW)XEHHOW YKUPHOCTH C COAEpIKaHUEM kupa 67% ynepKuBaTh KUIKYIO a3y
xupa (puc. 2).

122



Hunopanmonusii koHBeHT «KY3BACC: ObBPASOBAHUE, HAYKA, THHOBAILIN

=—4— HO/1M4eCcTBO
BbITEKLIETO 3KMpa, %o

_ KoAn4ecTBO BHeCeHOoM
) KAETYATKK, %

puc.2. Cnocobrnocms npodykma yOepiucusams HCUOKVIo (hazy dcupa 6 3aeUCUMOCTU OM KOJIUYECmEd
BHECEHHOU COeBOll KIemuamKyu 8 CAUBOYHOe MAcio NoHudceHHoU dcuprHocmu. 1(koumponv) — 0%.; 2 — 1%; 3 —
2%;4 — 3%; 5 - 4%; 6 — 5%; 7 — 6%.

W3 momydeHHBIX MaHHBIX BHUAHO, YTO BHECEHHE COCBOW KIIETYATKH B CIMBOYHOE MACIIO MOHMKEHHOH
JKUPHOCTH TO3BOJIIET YMEHBIIUTh KOJWYECTBO BBITEKIICTO MOJOYHOTO Xwupa. JlocTarouyHo BBICOKHU 3(ddekT
JIOCTUTAETCsl yXKE MPU JTIO3UPOBKE COCBOM KIIETUATKH B KonuyecTBe 3% K Macce CIMBOYHOTO Macliia MOHMKEHHOM
JKHUPHOCTH U coctaBiusieT 4% ot Macchl oOpasua. [lajpHeiilee yBeJIMYCHHE KOJIMYECTBA BHOCHMOW J00aBKU
CIOCOOCTBYET 00pa30BaHMIO OoJiee TNIOTHOM CTPYKTYPBI U YMEHBIICHHIO KOJIMYecTBa CBOOOHOTO KUPA.

[TonyueHHble HaHHBIC IOKAa3bIBAIOT, YTO INPHMEHEHHE COEBOW KJIETYAaTKHM B KauecTBe CTadWiIM3aTopa
CTPYKTYPBI IIO3BOJISIET CO3/IaTh 00Jiee INIOTHYIO CTPYKTYPBl B CPABHEHUH C KOHTPOJIBHBIM 00pa3LoM.
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butickuii mexnonozuueckuti uncmumym (unuan) Armaiickuii 20Cy0apcmeenHvlll MmexXHU4eCKull
yHusepcumem um. M.H1. Ilonzynosa
LlIkonvHukosea Mapuna Huxonaegua, 0.m.H.
lena@bti.secna.ru

OnHNM U3 BaKHEHIINX HAIIPaBICHUH MOBBIIECHHUS 3 ()EKTHBHOCTH COBPEMEHHOT'O MIPOU3BOICTBA MPOJYKTOB
NUTaHMS SIBISIETCS Oojiee IIMPOKOE BOBJIECUCHHE B IEPepabOTKY BTOPHUYHBIX CBHIPBEBBIX pecypcoB. Tak mpu
nepepabOTKE IUIOJIOBO-ATOMHOTO CBIPbS JIOTHYECKUM 3aBEPIICHHEM TEXHOJIOTHUECKOTO IIpolecca SBISIETCS
UCIIONIB30BAaHUE OTXOJOB JUIA MPOW3BOJACTBA IIEKTHHA, BHTAMUHHBIX KOHIIGHTPATOB, IPHUPOIHBIX IHIIEBBIX
Kpacureneil M Jp., BOBJIEKAaEMBIX B KadecTBe (pYHKIMOHANBHBIX NumieBbix uHrpenuentoB (PDIIM) B penentypsr
MUIIEBBIX POIYKTOB.

[To oueHkam 3KCHEPTOB, HA CETOAHSINHHNA JEHb MPOM3BOACTBO (DYHKIMOHAIBHBIX MPOIYKTOB IMUTAHHS
(PIIIT) — Haubosee AMHAMUYHO Pa3BUBAIOIIASACSA OTPacib MUIIEBOW MHIYCTPUH, 110 IPOTHO3aM Ha nepuox a0 2020
r QYHKIMOHATBHOE TIMTAaHKE COCTaBUT 710 60 % 0T 0011ero 00beMa MHUPOBOTO MPOU3BOJICTRA MUIIEBBIX MPOITYKTOR.

B Hacrosiee BpeMsi aKTUBHO pa3padaThIBAIOTCs U IPOU3BOJATCS HaTypajibHbIEe (YHKIMOHAJIbHBIC MHIIEBbIC
nponyktel, a B TexHosmorumn OIIIl Habmiomaercs ycroWumBas TEHACHIMSA K HCIOJIB30BAHHWIO HATYpPaJbHOTO
PacTUTEIFHOTO, B TOM YHCIE IUIOJOBO-ATOMHOTO CBHIPBS, W IOIYYEHHS W3 HEero (PyHKIMOHAIBHBIX MHIIEBBIX
HHIPEIUECHTOB.

B Toxe Bpems pecypchl IUIOJOBO-STOMHOTO CHIPbSI HCIONB3YIOTCSA HEJOCTATOYHO CO 3HAYUTEIbHBIMU
MOTEPSIMU CHIPbSI M TOOOYHBIX MPOIYKTOB (OT 8 10 45 %), KOTOphIe 00YCIOBICHB B OCHOBHOM HHU3KOH ITyOMHOM
nepepaboTku. CoriacHO MHPOBOMY OIIBITY OCHOBHOM TEHJCHIIMEH NpH IepepadoTKe MII0A0BO-SIr0JHOM MPOAYKIINI
ABJIsIETCS pa3paboTKa TEXHOJOIMYECKUX MPOLECCOB KOMIUICKCHOW KOHBEPCHH IUIOJIOBO-STOAHOTO CBHIPbS U
BTOPHYHBIX CBIPBEBBIX PECYPCOB.

B cBa3m ¢ 3TUM LeNpI0 TPEACTaBICHHONW paboThl SABISETCA OIpeeNieHHe TOBAapHOTO NPEATIOKCHHS
MIPOM3PACTAIONIETO M HCHOIb3yeMoro B AunraiickoM kpae u PecmyOimke AnTail NMao0BO-STOJHOTO CHIPBS JUISA
NPOM3BOJICTBA MHIIEBBIX MPOJYKTOB; OLEHKAa €ro IOJJIMHHOCTH, JOOPOKaYEeCTBEHHOCTH, 3KOJIOTHYECKOIl
6e301macHOCTH, COJEP)KaHNUS IKCTPAKTUBHBIX BELIECTB M PsAJa OMOAKTHBHBIX KOMIIOHEHTOB; OIpeE/AeNeHHe 00bema,
OPTaHOJICNITUYECKUX U (PU3UKO-XMMUYECKHX XapaKTEPUCTHK BTOPUYHBIX CHIPEEBBIX PECYPCOB (BBDKUMOK).

HpI/I BBITTIOJIHCHUH pa6OTbI HCHOJIB30BAJIMCh CTAHAAPTHBIC OPraHOJCIITUYCCKHUE U (1)I/I3I/IKO'XI/IMI/I‘IGCKI/I€
METOABI HCCHC,I[OB&HHﬁ. Hcnprtanns MNpoBOAWINCH B TpGXKpaTHOﬁ TIOBTOPHOCTH, PE3YJIbTATBI O6pa60TaHLI
METOOOM MaTeMaTHICCKOM CTaTHCTHKH.

KauecTBo MmI00BO-STOJHOTO CHIPBS CKJIAIBIBACTCS W3 COOTBETCTBUS €ro TpeOOBaHUSM HOPMATHBHBIX
nokymentoB (HJI) mo psay mokasarenei, XapaKTepH3YIOLUIMX B HTOre IOJIMHHOCTh, JOOPOKAYEeCTBEHHOCTH,
XUMHYECKHH COCTaB M 0O€30IaCHOCTh CBIPhS, a TAaK)Ke €ro MPHUIOJHOCTh K MHCIOJB30BAHUIO B IPOM3BOCTBE
KOHIEHTPATOB (PYHKIIMOHAIBHBIX POJYKTOB ITUTAHHUSI.

IToka3zarenu KauecTBa MOCTYIUBIIEIO 3aMOPOXKEHHOI'O, YIIAKOBAHHBIM POCCHINBIO B TPAHCIOPTHYIO Tapy
TUIOJIOBO-SITOJTHOTO  CBHIPbs, OIpENeNieHbl B Macce 3aMOpPOKEHHOTO M Pa3MOPOXKEHHOIO IpH  TeMIiepaType
OKPYIKaIoMIel Cpeibl B TEUCHUE TPEX YacOB.

[Ipn onpeneneHUN HOOAUHHOCMU — BU3VAILHO — YCMAHOGLEHO COOTBETCTBHE BHELIHMX IPH3HAKOB
UCCIIEyeMOTO CBIpbS €ro HaWMEHOBaHMIO. /[0OpokauecmgeHHOCHb XapaKTEpU3yeT COOTBETCTBHE ILIOZOBO-
ATOMHOTO ChIpbsl TpeGoBaHWAM HJI mo psgy (HU3MKO-XMMHUYECKMX IOKa3aTeled KauecTBa M YCTAHOBJIECHHOMY
HNEPEYHIO OPraHOJIENTUYECKUX MTOKa3aTeNei.

Temneparypa B 3aMOpOXEHHOW Macce HCCIEAYeMBIX IUIOJOB U Aroj cocrasuna munyc 18,6 °C. Ilo
Op2aHONeNMUYECKUM NOKA3amensiM 3aMOPOKCHHBIE TUIOJBl U ATOABI OJHOTO ITOMOJIOTHMYECKOTO COpTa, 3pEible,
YHUCTHIEe, 0€3 MOBPEXICHUH CEITbCKOXO3SHCTBEHHBIMH BPEIUTENSIMH, SITOABI 0€3 YaIleINCTUKOB M IUIOJOHOXKEK;
I[BET — OJJHOPO/HBINA, CBOMCTBEHHBIN JAHHOMY BUAY CBEXKHX IUIOJIOB U STOJ B MOTPEOUTEIHCKOM CTaINH 3PEIOCTH.
B pa3MopokeHHOM COCTOSIHHH BKYC W 3alax — BBIPaKCHHBIC, CBOMCTBEHHBIC JaHHOMY BHIYy IUIOJOB W SToJ, 03
MOCTOPOHHET0 TpPHUBKyCa W 3allaxa; KOHCHCTEHIHS — OJIM3Ka K KOHCHCTCHIMM CBEXHX IJIOAOB W STOZ.
MunepasbHBIEe TIPUMECH U IPUMECH PACTUTEIIEHOTO MPOUCXOXKICHUS He 00HAPYKEHBI.

Onpe,ueneHI/[e CYXHUX BCHICCTB B IUIOAOBO-ATOJHOM CBIPHEC HPOBOJAT B TCX Clly4dasX, KOrJa B KOHKPCTHOM
BUJC CbIPpbA ﬂeﬁCTByeT KOMILUIEKC OHMOJOTMYECKH AKTHBHEIX BCIICCTB, COACPIKAHUEC KOTOPLIX 3aBUCUT OT BHUAA
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CBIPbsl, MOP(OJIIOTHYECKOTO CTPOCHUS, CTENECHU 3PENIOCTH, COOJIIOAEHHS CPOKOB 3arOTOBKH CBHIPBS, paiioHa ero
3aroTOBKM W T.A. Jlns uccinenyeMbIX BHAOB ChIpbS 3HAaUY€HHE NAaHHOTO IMOKasaTels He persIaMeHTHPYETCs.
YCTaHOBJIGHO, YTO MaccoBasi OJIS CyXHUX BELIECTB B HCCIIEIYEMOM IUIOJOBO-SITOAHOM CHIPbE HAXOAUTCSA B Ipenenax
ot 10,3 % B kimtokBe 60m0THOM 10 26,0 % B TI0AaX PSIOMHBI OOBIKHOBEHHOW. DKCIIEPUMEHTAIFHO YCTAHOBIEHO, YTO
BO BCEX BHIAX UCCIIEAYEMOTO III0A0BO-ATOJHOTO ChIPhS COASPIKATCS OpraHUUeCKUe KUCIIOTHL, caxapa U (peHOJIbHBIC
BEIECTBA B KOJIMYECTBE, JOCTATOYHOM Uil OOecIedeHHsT (PU3HOJIOTHYecKOl LEHHOCTH M BKyCa ITOJNYYSHHBIX M3
CBIPBsI KOHIIEHTPATOB. DKCIIEpIMEHTAJIbHBIC TaHHBIC IIPEICTABICHEI B TaOJIULIE:

Maccosas nois, %
OpPTaHUYECKUX
Bun ceipbs KHUCIIOT, B CyXHX (eHOMBHBIX
caxapoB
mepecyere Ha BEILIECTB BEILECTB
SIOJIOYHYIO

Aponus yepHoIUIOAHAs Aronia melanocarpa 1,2+0,1 8,5+0,1 22,2+0,1 0,58+0,01
:id}i;};(;HI/lKa oObIkHOBeHHas Vaccinium vitis- 2,3+0,1 5,240,1 14,60.1 0,4040,01
Buiusa oOblKHOBeHHas Prinus cerdsus 4,2+0,1 4,8+0,1 14,8+0,1 0,30+0,01
JKumonocts oObIKHOBeHHAst Lonicera 3,140,1 3,840,1 16,2+0,1 0,18+0,01
xylosteum
KirokBa 6osotHas Vaccinium oxycoccos 3,5+0,1 3,1+0,1 10,3+0,1 0,24+0,01
Psibuna oOvikHOBEHHAS Sorbus aucuparia 1,3+0,1 6,7+0,1 26,0+0,1 0,80+0,01
CmopoaunHa kpacHast Ribes rubrum 2,1+0,1 7,6+0,1 25,6+0,1 0,45+0,01
YepHuka 0ObIKHOBEHHAsT Vaccinium myrtillus 1,1+0,1 7,8+0,1 14,8+0,1 0,56+0,01

KpoMme BbllIenepedyncIeHHBIX [OKa3aTeled KadecTBa, IUIOJOBO-ATOAHOE CBIPhE, KakK ChIpbE JUIA
MPOM3BOJICTBA MHIIEBHIX MIPOAYKTOB, JOJDKHO 00JIaaTh U TAKUM CBOWCTBOM KaK O€30MAacHOCTh. 32 OCHOBY B3SITHI
TpeOoBaHus, m3noxkeHHble B . 10 Ilpmmoxkenus 1 TexHmdeckoro permameHta TamoskeHHOro coroza 021/2011.
DKoyornyeckasi ¥ MEKpoOHoorndeckasi 6e30macHOCTh NCCIEyeMbIX 00pa3IoB MII0I0BO-STOJHOTO MOITBEPKACHA
9KCIIEPUMEHTAILHO M COOTBETCTBYET TPEOOBAHUSIM.

Takum 0o0pa3oM, cpaBHEHHE MOJIYYCHHBIX pe3ynsTaToB ¢ [I/IY moka3siBaeT, 4TO HCCIEIyeMOe IDIOHLOBO-
SITOJTHOE CBIPhE, TMPOU3PACTAIONIEe Ha TEPPUTOPHH AJNTAHCKOTO Kpas, SBISIETCS DJKOJOTHYECKHM YHCTHIM U
0e30MacHbIM, TaK KaK MPEeUMYIIECTBEHHO TUIOJBI U SITOJIbI COOMPAIOTCS B JIECHON M TaeXHOW 30HAX, YAAIECHHBIX OT
WMCTOYHUKOB TEXHOTCHHOTO 3arpsi3HEHUs, a B MPOIECCE 3aMOPO3KH M XpaHEHHs COOJIOJIeHbI BCe TpeOOBaHHS
CaHUTAPHOTO PEXKHUMA.

HccnenoBanHoe Chipbe OBUIO HCTONB30BAHO JJI MOJYUEHHUs IKCTPAKTOB. I[11070BO-ATONHBIE IKCTPAKTHI
MOJTy4€Hbl METOJOM BaKyyMUMITYJILCHOM SKCTPAKIIWH, TJIE: SKCTPAreHT — BOJAHO-3TAIBHBIA PACTBOP C COJEPIKAHHEM
starona 40 % 00.; T — ot 25 g0 40 °C; runpomoyns — 1:10; 3KCTpakIus MPOBEICHA MOJTAITHO B TCUCHHUA 22 T 10
MOMEHTA BBIXOJ]a SKCTPAaKTUBHBIX BEIIECCTB HA MIOCTOSHHYIO BEIIMYUHY C OOBbEAMHEHHEM MOTYYEHHBIX SKCTPAKTOB.
[lomyyeHHBIE JKCTPaKTHl OTQUIBTPOBaHE Ha HYTY-QmibTpe. OCOOCHHOCTH YTHIM3AaMHd BBEDKAMOK SITOX
3aKIIIOYAIOTCS B TOM, YTO JAPOOJICHWE, TepMUYecKas W Ipodas o0padOTKa CHIPhS YMEHBIIAIOT WM IIOJHOCTBHIO
YHHUYTOXXKAIOT €0 YCTOHYHMBOCTH K BO3ACHCTBUIO MHKPOOPTaHU3MOB. BEDKHMKH OBICTPO 3aTHHBAIOT, IUIECHEBEIOT
win 3abpaxuBaroT. [103TOMy Al TONyYEHUS AOTOJIHUTEIFHONW MPOAYKIUH BBICOKOTO KayecTBa 00Opa30BaBIIMECS
YKOMBI HEOOXOIUMO MO0 cpa3y HAMPaBIATH B MPOU3BOACTBEHHBIN TPOIECC JIMOO BHICYIIMBATH B MSATKUAX YCIOBHUSIX
J1o BiIaxxHoCTH He 6onee 10—11 % B ciryyae JUIMTETFHOTO XpaHEHUSL.

B cocraB BTOpHYHBIX CBHIPHEBBIX PECYPCOB BCEX OOPA3IOB SITOJ, MOMHMO YXOMa B BHUAE YacCTHI[ Pa3HOTO
pasMepa, BXOJHMIIO TaKKe HEKOTOPOE KOJIMIECTBO KOCTOUYEK, BCIEACTBHAE YeTO ObUT MPOBeIeH (DpaKIMOHHBIN aHAIN3
BBDKMMOK C TIOMOIIBIO CUT AuaMmeTpoM oTBepctuit 3,0; 2,0 u 1,0 MM. OO1ee KOIUIeCTBO BEDKUMOK JIJISL KaXI0TO
BHUJIA SITO/I, TIOABEPTIINXCs ppaKinoHnpoBanuio, cocrapuio 100 r (puc.I).

OO0pa3sel] BBICYIICHHBIX BBDKUMOK apOHHU YEPHOIUIOIHON WMEN TEMHO-KPACHBIN IBET, TOPBKHHA BKyC U
TEPIIKHUI 3aIax; IMOJyYCHHBIN U3 OPYCHUKUA — TEMHO-OPAaHKEBOE OKPAITMBAHUEC M KHCIIO-CIAJKHIA TPUATHBIN BKYC,
BBIPOKCHHBIN 3amax, XapaKTepHBIA I JaHHOW STOMABI, W3 JKUMOJOCTH — TEMHO-OOPIOBBIN IIBET, TEPIIKHMA
TOPHKOBATBIA BKYC, TPSHBIA 3amax; W3 KpPacHOH pSIOWHBI — OPAHXKEBBIH I[BET, KHCJIOBATO-TOPHKUH BKYC U
CTa0OBBIPAKECHHBIN 3amax, XapakTepHBIN IS JaHHOW STOMABI;, BEDKUMKH W3 KpPAaCHOH CMOpPOIWHBI O0JaJaroT
PO30BBIM I[BETOM, CIIaJKOBATHIM BKYCOM, 3amax ciaado BEIpakeH, XapaKTepHBINA A1 TaHHOH sirosl. [1o pesymbraTam
OPraHOJIENTHYECKOTO aHAJIN3a BHIHO, YTO IIBET BCEX OOPa3IOB BBDKMMOK SIPKOOKPAIICHHBIH, COOTBETCTBYIOIINN
LBETY Sr0J, BBDKUMKHU OOJIQNAIOT XapaKTepHbIM 3allaxoM M BKycOM. [IpH BH3yaJbHOM OCMOTpE MOCTOPOHHHE
MIpUMECH He OOHAPY KCHBI.
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Kuowsa 1.2V Kocworus X 0,78 Kovwowy
1 Kpacwas Yepmnuva

Cwigendims

KirokBa Kpacnas psibnna Kpachnas cmoponuna YepHuka

puc.l Opakyuonnslii cocmas 8bIHCUMOK 5200

PeSyJ'IBTaTLI @HSHKO-XHMH’—IGCKOFO aHaJIM3a BBDKUMOK IIPEACTABJICHEBI B Ta6J'II/I].[CZ

Maccosas nois, %
Opr. KUCJIOT, R MEKTHHOBBIX
Buz coipbs B Tepecyere caxapos yx BEIIECTB
BEIIECTB

Ha 0JI0YHYIO (IpOTONEKTHH)
Aponus yepHoIuoaHas Aronia melanocdrpa 1,3+0,1 4,7+0,1 18,8+0,1 1,35+0,04
i};};(;ﬂnxa OOBIKHOBEHHAs Vaccinium vitis- 3.540.1 3.240.1 13.240.1 1.800,04
Buiss oObIkHOBeHHAs Prunus cerdsus 5,440,1 2,9+0,1 14,2+0,1 0,34+0,04
JKumomocTs 0oObIKHOBeHHas Lonicera 3.440,1 2.840.1 15,740,1 1.2340,04
xylosteum
Knroxsa GonotHast Vaccinium 0xycoccos 4,0+0,1 2,6+0,1 9,6+0,1 0,15+0,04
Psibuna oObIkHOBEHHAST SOrbus aucupdria 2,0+0,1 4,1+0,1 23,1+0,1 2,24+0,04
Cmopoauna kpacHast Ribes rubrum 2,7+0,1 4,7+0,1 22,3+0,1 0,33+0,04
UYepHuka OOBIKHOBEHHAs Vaccinium myrtillus 2,4+0,1 4,34+0,1 14,0+0,1 0,51+0,04

B cBsi3U ¢ BBICOKOW PacTBOPUMOCTBIO PEAYLHPYIOIINX caxapoB OOJblIAs WX YaCTh OCTAETCS B IKCTPAKTE,
YTO ¥ HOATBEP)KIAETCS HKCIIEPUMEHTAIFHO: COJIepKaHIe caXxapoB CHIDKaeTcsa B cpenHeM Ha 35,9 % (ot 16,1 % ms
SITOJT KITFOKBBI 110 44,9 % IJIst IT0/1 YepHUKH).

CopepxaHue CyXrX BEIIECTB (B IepecyeTe Ha a.C.B.) B BBDKUMKAX M3MEHSAETCS] HE3HAYUTEIFHO — B CPETHEM
Ha 8,0 %. [leKTHHOBBIE BEIIECTBA OMPEACISUIN KaJbIIMH-TIEKTATHBIM METOJOM IO COJEP)KAHUIO B BBIKHUMKAX
HEPAaCTBOPUMOTO IMEKTHHA (IPOTOICKTHH).

Oxpacka BBDKMMOK, XapaKTepHasl [[BETY MCXOJHOTO ChIphs, 00YyCIIOBJICHa HAJMYUEM B Sr0/axX IPUPOIHBIX
KOJIOPaHTOB — aHToLMaHOB. Kak 1 0xuJanock, MakCUMalIbHBIM COAEPKAaHUEM AHTOLMAHOB OTIMYAIOTCS BBDKUMKHU
YepHHUKH OOBIKHOBEeHHOH (4,03 %) m aponun yepHomnomuoi (1,25 %), sABIsIOIIMECS CHIPhEM JUIS IOJTY4EHHS
MIPUPOJHBIX MUIIEBBIX KpAaCUTEIEH.

Ilo xmMmuyeckoit npupoaec aHTOUHMAHbI OTHOCATCA K (I)CHOJ'IBHBIM COCAMHCHUAM, COACPIKAHUEC KOTOPLIX
ONIPEACIICHO B UCXOAHBIX ATOJaX. Kak moka3spiBatoT PE3YyIbTATHI OIIBITA, B BBDKMMKAX IIOCJIE DKCTPAKIUU OCTACTCA
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3HAYUTCIIbHOC KOJIMYCCTBO KPACAIINX BCIICCTB, KOTOPbIC MOKHO HAIPABUTL HA NOJYYCHUC OKPAIICHHBIX NHUIICBbIX
MPOAYKTOB, UCKIIFOYMB U3 PEUCITYPLI MMOCICAHUX KPACUTECIIN, KOTOPBIC, KaK IMPaBuUjI0, CHHTCTUYCCKUC.

AHanu3 OIBITHBIX O0Opa3lOB BBDKUMOK, MONYYCHHBIX B pE3YNbTaTeé BaKyyMHMIIYJIbCHOH 3KCTPaKIUH
IUIOJJOBO-SITOJTHOTO CBHIPBS, TIOKa3all, YTO COJEPKaHIE CyXHX BEIIECTB B BEBDKMMKaX CHU3MIIOCH B cpenHeM Ha 8,0 %,
32 CYET M3BICYCHUS PACTBOPHMBIX CaxapoB, OPTaHWYECKUX KHCIOT, MHHEPAIbHBIX BEIIECTB M JPYTHX
BOJIOPACTBOPUMBIX coenuHeHHH. OIHAKO cleqyeT OTMETHTh, YTO TaKHE LCHHbIE KOMIIOHEHTBHI KakK IIEKTHH H
nonmugeHonsl  00OHAPYXKHMBAIOTCS B  BBDKAMKAaX B KOJNHMUYECTBAX, IIO3BOJLSIIONIMX  HCIOJIB30BaTh  3TOT
KPYMHOTOHHA)KHBII OTXOJ| IIPON3BOJCTBA AT IOJTydIeHUs MOTy(haOpHKaTOB M EHHBIX NHUIIEBBIX MPOAYKTOB, B TOM
yrciie pyHKINOHAIBHOTO Ha3HAYEHUS

Takum 00pa3oM, MPOBEACHBI HCCICIOBAHUS IOJIMHHOCTH, JOOPOKAYECTBCHHOCTH, O€30MaCHOCTH U
XUMHUYECKOT'O0 COCTaBa BOCBMHU BHJIOB IUIOJAOBO-STOJHOTO CHIPbA. OKCIEPUMEHTAJIBHO YCTaHOBJIEHO, YTO
3aMOPOKEHHOE TUIOZOBO-STOJHOE CBHIPhE: MMEET BKYC M 3alaxX — BBIPa)KEHHBbIC, CBOWCTBEHHbIE NAHHOMY BHUAY
TUTOJIOB | ST0JT, 0€3 MOCTOPOHHETO MPHUBKYCA U 3araxa; KOHCUCTEHIUS — OJIM3Ka K KOHCUCTEHIMH CBEXHX TUIOJIOB U
SITOJT; MUHEPAJIbHBIC IPUMECH U MPUMECH PACTUTEIBHOTO MPOUCXOKACHUS HE OOHAPYKCHBI, MacCOBasl JOJIS CYXHX
BEIIIECTB B MCCIIEIyEMOM ILIOIOBO-STOMXHOM CHIpbe HaxoauTcs B mpenaenax ot 10,3 % B kiokee 6010THOIH 10 26,0
% B mwiomax psOMHBI OOBIKHOBEHHOH; BO BCEX BHAAX HCCIEAYEMOTO IUIOAOBO-SITOJHOTO CHIPBS COAEpKaTCA
OpraHMYECKHEe KHCIOTHI, caxapa M (CHOJNBHBIC BEMIECTBA B KOJMYECTBE, JOCTATOYHOM M OOCCIICYCHUS
(hM3NONOTMUECKON IICHHOCTH M BKYCa MOJTydYeHHBIX U3 CBHIPhS KOHIICHTPATOB; UCCIIEAYEMOE II0JOBO-SITOTHOE CHIPhE
SIBJIIETCS DKOJIOTHYECKH YUCTHIM M O€30I1aCHBIM.

B pesynbTare npoBeICHHBIX HCCIIEIOBAHNN MPOAHATN3UPOBAH (PPAKIIMOHHBIN COCTaB, XHMUUECKHI COCTaB U
OpraHoJICNTUYECKHE MOKa3aTeIN BBDKUMOK, SBIIIOIIMXCA MOOOYHBIM NMPOIYKTOM IepepaboTKH IpPeACTaBICHHOIO
coipbsi. [loka3aHo, YTO IS NPOMBILNUIEHHOTO MPOM3BOACTBA HauOojiee LIEHHOH SIBISETCS BBKMMKA C Pa3MEpoM
YJaCTHIl, POXOAAILINX Yepe3 CUTO ¢ pa3MepoM oTBepcTuil 2,0 MM, Tak KaK COAEP)KUT B CBOEM COCTaBE NEKTHH U
nonudeHosl, npejicraBisiomue nHrepec B kadectse OIIM u momydaOpukaroB Npu NPOU3BOICTBE MHUILEBBIX
IIPOJYKTOB.
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AKTHUBHPOBAHHbBIE YIJIM 1JIsl 00pA0OTKH COPTUPOBKH
A3zumoe baxoeaooun Xypuieooeuu
Kemeposckuii mexnonoeuueckuti uHCMumym nuyeso npomMvluLieHHocmu (YHugepcument)
Ilepmaxosa Jlapuca Bukmoposna, k.m.n.
abakhovaddin@mail.ru

O06paboTKa COPTUPOBKH — OJTHA U3 HanOoJee BKHBIX CTAANN IMPOU3BOJICTBA BOJOK W OJHOBPEMEHHO camas
CIIO)KHasg W npobieMHas. B pesynprate QuimbTpanuy depes yroib M3 JBYX CMCIIAHHBIX KOMIIOHEHTOB, CIIUPTA U
BOJIBI, MOJTy4aeTcs (aKTHISCKH FOTOBBIA K YHOTPEOJICHHIO HAIIUTOK. FIMEHHO BO BpeMs YyrOJbHOTO (MIBTPOBAHHSA
MPOUCXOJUT (OPMUPOBAHHIE OPTraHOJIETITHUECKUX CBOWCTB HAIUTKA U COPTHPOBKA CTAHOBUTCS BOJKOM.

Yects OTKphITHS B 1785 roay ouMmIaromiero AEWCTBHS JPEBECHOTO YIS NPU PEKTU(QHKAMK CIHPTa
npunagnexxur Cank-IlerepOyprckomy anrtekapto T.E. JloBununy, BnocneactBum akanemuky. T.E. JloBum B
pe3ysbTaTe MJIUTENBHBIX 3KCIEPUMEHTOB C JPEBECHBIMU YIVIAMH U Pa3IMYHbIMYU [POAYKTAMHU - IUILEBBIMU
KUCJIOTaMHU, MEJIOM, BOJOHM, CITUPTOBBIMH PAacTBOpaMU U IIpouee — YCTaHOBHWII, 4TO 00paboTKa yriieM «XJIeOHOTOo
BHHA» MOXET CYHIECTBEHHO YIYy4YLIMTh €ro BKYCOBbIE KadecTBa. I[lomydeHHBIH NPOAYKT H3-3a YaCTUYHOIO
OKHCJICHHS CITUPTA 10 YKCYCHON KHCIIOTBHI M YKCYCHO-3THIIOBOTO 3(Hpa UM MATKHH BKYC W XapaKTEpHBIH 3amax,
MOJIY4HBIINI BIIOCIEACTBUN HA3BaHUE «BOJOYHOTOM.

Hakonen-To, O6bUI0 BBISICHEHO, YTO YTOINIb PA3HBIX MOPOJ IEpeBa OONAAaeT pa3IMIHBIMU aIcopOUPYIOIUMH
cnocoOHOCTsIMH. Ecny BEUTOKHUTE BCe BHIBI YTIIS B TOPSIIKE IMOTIOTUTEIBHOM CIIOCOOHOCTH OT BBICIIETO YPOBHS K
HHU3IIEMY, TO 3TOT CITUCOK OYJeT BHITJIAACTH CICTYIONIM 00pa3oM: OYKOBBIH > JIMTIOBEIN > TyOOBBIH > ONBXOBBIN >
6epe30BbIil > COCHOBBIN > €JIOBBIM > OCUHOBBIN > TOMOJUHHBIN.

OpxHaKo OCHOBHBIM BHJIOM YTJIS BCET/Ia OCTaBaJICs Gepe30BbIil — HauboIee JEMEeBbIH M PacpOCTPaHEHHBIH.
Bbepe3a u3-3a ee MOABEPKEHHOCTH THUEHMIO, B OTIMYMU OT TOPHBIX TOPOA, HMMella BECbMa OTPaHUYEHHOE
MIPUMEHEHHE B CTPOUTEIHCTBE U B OCHOBHOM 3aroTaBIIMBaIach Ha IPOBa U yToOJIb.

Jlo 20x rogoB XX Beka yrojib NpUMEHsIICA 63 MUpoin3a, T.€ II0 COBPEMEHHOI TEpPMHUHOIOTHH — CHIPIIOBBIM.
AxruBanyst yris u3 topda npu ero ooxure Obia oTkpbiTa B 1907 roay pycckum xumukom P.B. Octpeiiko. B 1915
rogy H.JI. 3enuHckuii npu pa3zpaboTke (GHUIBTPYIOMETO NPOTHBOTA3a VI PYCCKOH apMuHU pa3paboTan MapoBYIO
AKTHUBAIMIO YTJIS M3 JIMCTBEHHBIX OPOJI IepeBa.

Takum o0Opa3oM, Oepe3oBBI yroib B IPOU3BOJCTBE BOJKH TIIOJNYYHMJ paclpoCcTpaHeHWe Oiaromaps
JOCTYITHOCTH ¥ HU3KOI CTOMMOCTH, a He Ojarogaps cBoiicTBaM (OpPMHPOBAHMS ONPEEIICHHOIO BOJOYHOTO BKYCa.
IMostomy ceroms it 0OpaOOTKHM COPTHUPOBKH HCIIONB3YIOT B OCHOBHOM jpeBecHeie yrim: BAY, JNAK, OV,
koctoukoBeie KAY-B, YAK-2, pa3pemeno npumenenne yris Al'-3.

JlenaT akTUBHPOBAHHbIE YTJIM HA TPH THUIA:

* l'azoBwie yriu tuna I' (mapku BAY, TAY, KAJl, KA-1, AT'-1) ciayxamue as TOTJIONCHHUS Pa3IndHbIX
BEIIECTB B ra3000pa3HOM COCTOSIHUU;

* Pexynepammonnsie yrim tuma P (mapkum AP-3 u API), ucmombsyemsle Ui copOuuu mapooOpas3HbIX
BEIIIECTB

* ['paHynupoBaHHBIC AKTUBHBIC YTIIH, HCIIONB3YEMbIC IS H3BIICYCHHUS U3 BOIBI TPYOOIMCIIEPCHBIX BEIIECTB
U cMecei MOMUANCTIEPCHOTO COCTaBa.

OOO «TexHOCOpPO» BBIMyCKAET psA AKTUBHBIX APEBECHBIX YIVIEH, NpeJHa3HAauYCHHBIX HMMEHHO JUIA
JMKEPOBOJOYHOTO Tpom3BoAcTBa. 10 Mapku BAY-JIB, BAY-A (ans 1HKepOBOJOYHOTO MPOW3BOACTBa), YAU-1,
VAU-2 nu KAY-B mapxu A. bepe3oBslil akTUBHBIN yrob TPAAULMOHHO UCHOIB3YETCs ISl OMYyYEHHs BOAKU. DTO
00yCIJIOBIIEHO PSZIOM (PaKTOPOB: HU3KOH 30JIbHOCTBIO, XOpOLIeH aicOpOLMOHHON M KaTaJIUTHUECKOH aKTHBHOCTBIO,
ONTUMAJIFHONH XMMHEH MMOBEPXHOCTH. AKTHUBHBIE YTJIM JJIS JIMKEPOBOJOYHOTO MPOWM3BOJCTBA OMPEHEISIIOTCS IO
TaKUM XapaKTepUCTHKaM, KaK aJCOPONMOHHAs aKTUBHOCTH 10 YKCYCHOW KHCIIOTE, afiCOPOIOHHAs aKTHBHOCTH IO
foxy, mpodHocTs. KpoMme TOro, mpeanpusTHe yJ9acTBYeT B NMPOBEICHUH WCCIEIOBAHUNA CTPYKTYPHI ITOp W XUMHHU
MTOBEPXHOCTH, OTIPENIEIICHNH COIEeP>KaHUsI OCHOBHBIX M KHCIIBIX OKHCIIOB, 00hEMa COPOUPYIOIIHX MTOp H Ap.

s 06paboTKM BOJHO-CIIMPTOBBIX CMECEH MpPH MPOM3BOJACTBE BOJIKH B JIMKEPOBOJIOYHOM ITPOM3BOJICTBE
WCTIONB3YIOTCSl aKTUBHBIE ApeBecHble yriu: BAVY-JIB, BAY-A (s 1ukepoBOIOYHOTO MPOU3BOIACTBa), YAU-1,
YAMU-2 (uMIiperHupOBaHHbIH cepedpoMm), a TakXKe KOKOCOBBIN akTUBHBIN yrons KAY-B mapku A.

Jy6osbrit aktuBHBIH yroms BAY-A (I'OCT 6217-74) mnpencraBisier cOOOH IOPHCTBIN  yriiepoaHbIi
a/IcopOeHT ¢ pa3BUTOH BHYTpEHHEH MOBEpXHOCTHIO. [loirydaroT 3 qy0oBOTO yriIsi-ChIplia METOJOM Mapora3oBO
aKkTHBanMM npu Temreparype Boime 800C ¢ mpempLIyluM WM TMOCIEAYIOIUM JPOOJICHHEM M PacceBOM 0
Heo0XxonMoro (pakIMOHHOTO cocTaBa. BrllmyckaeTcs B BU/E 3epEH YEPHOTO 1[BETA HENPABMIILHOM (hOPMBI.
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Takue Mapky akTUBHOTO YIS, KaK «yrojb aKTHUBHBIH JpeBecHbIH apoonéusiii BAY-K®y» (TY 2162-005-
69907162-2012) «Oepes3oBblii akTuBHBIA yroab BAY-JIB» (TY 2162-001-69907162-2011) Taxke IIHUPOKO
HCIIONIB3YIOTCS TPU 00paboTKe COPTHPOBKH Ha JIMKEPOBOJOYHBIX IIPEATIPUITHSIX.

C 1enpl0 3HAYUTENBHOTO YIIY4IIEHHS OPTaHOJENTHYECKUX CBOMCTB MOIy4acMOW BOAKH INPHUMEHSETCA
aKTUBHBIH JPEBECHBIH POOJICHBIA YTONlb, HWMIIPETHUPOBAHHBIA cepeOpoM «YTONIb aKTHUBHBIA JPEBECHBIN
JpOGIIEHBIH, UMIIPErHUPOBaHHbIH cepebpom, Mapk YAU-1, YAU-2»(TY 2162-002-69907162-2011).

AxtuBHbi yroms KAY-B mapkun A (TY 2162-003-69907162-2011) m3 ckopiynsl KOKOCOBHIX OpPEXOB
npuMensercss sl d(h(ekTuBHONH 00pabOTKH BOIHO-CIUPTOBBIX cMecei. McmompzoBanme yrmss KAY-B mapkn A
MO3BOJISIET YBEJIMYUTH BJABOE MPOM3BOJIUTEIBHOCTh TEXHOJIOTHYECKOrO Mpoliecca 0OpadOTKH BOJHO-CIIUPTOBBIX
CMecei U CPOK MCIOJIb30BaHUS aKTUBHOTO YIJIS.

Ha OAO «3HIIO «Heopranuka» NpuMEHHUTEIHHO K BOJOYHOMY ITPOM3BOACTBY pa3paboTaH akKTUBHBIH yrob
mapku BCK (BogouHBIif cOpOEHT KOKOCOBBIN), KOTOPBIA HcMob3yeTcst Ha 12 3aBojax orpacid. [laHHBII copOeHT
CIOCOOCTBYET YJIy4IICHHIO KaK OPTraHOJIENTHYECKHX, TaK U (PU3NKO-XHUMHYECKHX MOKa3aTeseH.

Myxun B.H. u ap. (®PI'YII "OHIIO "Heopranuka") pa3paboTajii TEXHOJOTHIO MOJIYYEHHs] aKTUBHOTO YTJIs
Ha OCHOBE CKOPIYIBI OPEXOB M KOCTOUEK IUIOJIOB, KOTOpast MOXKET OBITh MCIIOJIB30BAHA JUIS OUYHCTKU XUIKOCTEH 1
pacTBOpOB, a TaKkKe NUTHEBOH BOABI. JlaHHBIH croco0 IMOTyYeHWsS AaKTUBHOTO YIJIS BKIIFOYAECT HCIOJIB30BAHHUE
KapbOHM3aTa KOKOCOBOTO OPeXa, Ero TEPMHUYECKYI0 00paboTKy 110 700-750°C co CKOPOCTBIO MOIBEMA TEMIIEPATYPBI
16-30 °C/MuH ¥ HOCHENYIOIIYI0 AKTMBALMIO CMEChIO BOIASHOIO Iapa U YIJIEKUCIOIO Ta3a NpM UX OO0BEMHOM
cooTHomeHNH (2,5-3,0): 1. Coco0 mo3BOJSAET MOTyYaTh aKTHBHBIA yTOJb C BBICOKOHM ancOpOIMOHHON €MKOCTBIO
10 CHBYIIHBIM MacliaM, 9TO JIaeT BO3MOXKHOCTH OCYIIECTBIIATH IITyOOKYIO OYHCTKY COPTHPOBOK (CMecei 3THIIOBOTO
CIHPTa U BOJBI).

Psnom wuccnenosateneit B OAO "DHIIO "Heopranuka" mosydeHbl COpOCHTBI-KATAIM3aTOPBI, KOTOPHIC
UCTIOJNIb3YIOTCS B KAueCTBE KaTallM3aTOPOB OPraHUYECKOTO CHHTE3a NMpH o0paboTke BOAKU sl (OPMHUPOBAHUS
BBICOKOMOJICKYJISIPHBIX COCIMHEHHH, MPUIAIONIMNX HAIMTKY BBICOKHME BKYCOBBIE KauecTBa. [loiyueHue copOeHTa-
KaTajJu3aTopa BKJIIOYAET MPONUTKY aKTUBHOTO YIJIS, HWMEIOIIEr0 COOTHOUIEHHE O00beMa COpOMpYHOLIEro
IpOCTpaHCTBA K CyMMapHOMy oOwbemy mop, pasHoe 0,45-0,55 0,01-0,20 mac.%, xmopunma namtagus (1),
BBIICKMBAHHE IPOITUTAHHOTO yTiisl B TeueHue 6-10 4, BoccTaHoBneHue nautaaus (I11) 1o MeTaymmdeckoro maiaus
HarpeTbiM 10 80-90 °C pactBopoM QopmuaTa HATPHUs, B3ATHIM B COOTHOIICHHH YIOJIb:pacTBOp, paBHOM 1:(4-5).
[IpennoxeHHbIH croco0 MOITyYeHUs] COPOSHTOB-KaTAIN3aTOPOB ITO3BOJIAET ITOBBICHTH COAEp)KaHWE dTHIIaleTara B
BOJOUHBIX COPTHPOBKaX 10 0,67 Mr/am°, 9ro CrmOCOGCTBYeT YIYdIIEHHIO KA4ecTBA BOIKH M JIOCTIDKCHHIO
JeryctaonHoro 6amia 9,50.

IIpu ncHoIBp30BaHUM APEBECHBIX aKTHUBHBIX yriieil BAY OCHOBHBIM BOIPOCOM SIBIISIETCSI Ka9eCTBO JAHHBIX
yried, KOTOpoe 3aBUCUT KaK OT KadecTBa ChIpbs (MCXOMHOW JpeBecHHBI Oepesbl), ee kapOoHM3aTa (APEBECHOTO
YIJIs1) TIPU TIPOU3BOJCTBE aKTMBHOTO YIS, TaK M OT CAaMOW TEXHOJIOTHMM aKTHUBAIMH, 3aJ0KEHHBIX B TEXHHYECKON
JIOKYMEHTAIH [TapaMeTPOB.

Takum o0Opazom, pa3paboTka MEPCIEKTHBHBIX COPOCHTOB HOCHUT aKTyallbHbIH XapakTep, MpHU NMPUMEHEHHH
HOBBIX MapoOK aKTHBHBIX YTJEH, MOITy4aeMBIX U3 (DPYKTOBBIX KOCTOUYEK, CKOPIYIBI KOKOCA M TPEHKHUX OPEXOB,
OCHOBHas 3ajada 3aKiiodaeTcsd B 00pabdoTke M moAdope ONTUMAaJbHBIX TEXHOJOTHMYECKUX PEXHMMOB 0OpPaOOTKH
COPTHPOBKH, TaK KaK 3TH PEKUMBI 3HAUUTEILHO OTIMYAOTCS OT PEXHMOB HCIIOIB30BaHUS TPAAULIUOHHBIX BAY.
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Kemepoesckuii mexnonoeuuweckuii uHcmumym nuyesou npOMuluLIeHHOCU (YHUsepcument)
Hampaxosa HUpuna Cepeeegna, K.m.H.
aleksejevnina@yandex.ru

B nocnennue roasl HAOMIONACTCS YBEIMUEHNE NOTPEONUTEIBCKOTO CIIPOCa HAa MPOIAYKTHI MUTAHUS C HU3KUM
coJiepyKaHNEeM HaTpHs WM MOBapeHHOM conu. KittoueByto poib B HOBBIMICHNH HHTEPECa K TAKUM MIPOIYKTaM UTPAeT
MOCTOSIHHOE MH(OPMHPOBAHUE CO CTOPOHBI CHELHUAINCTOB 3PAaBOOXPAHEHHS O MOJB3€ 37J0POBOTO 00pasa KHU3HH,
BKJIFOYasl YIIOTPEOJICHHE TIPOAYKTOB C IIOHM)KEHHBIM COZIEP)KaHUEM COJIM. PallmoH nMuTaHus, KOTOPBIA HE YYUTHIBACT
9TH PEKOMEHAINH, B TIOCIEICTBUY MPUBOIUT K TAKUM HETaTHBHBIM IOCIEICTBUAM, KaK, HAIPUMED, TUIIEPTOHUS U
CEepIIeYHO-COCY IUCThIE 3a00/IeBaHUs.

B oTBeT Ha Takue MocneacTBUsI, MHOTUE CTPaHbl, B TOM uncie U Poccusi, NpuHSUIM HallMOHAJIbHBIE CTPaTeTuu
HANpaBJICHHBIC B CTOPOHY YMEHBIICHUS YIOTPEOJICHUSI HATPHS C IHIICBHIMU MPOIYKTaMu. TeM He MeHee, Uit
HEKOTOPBIX MPOAYKTOB, B TOM YHCIIEC MSCHBIX, YMEHBIICHHE MTOBAPCHHON COJH MPH WX MPOU3BOJICTBE MPOIOIDKACT
0CTaBaThCS CIIOKHOM 3a/adeii.

ConepkaHue HaTpUs B MSCHBIX MPOJIYKTaX OCTaeTCsl Ha JOCTATOYHO BBHICOKOM YPOBHE H3-3a €TO BaXKHOM
pomu B (YHKIMOHAIBHOH W MHUKPOOHOIOTHYECKOH CTaOMIBHOCTH, @ TAKXKE OPraHOJENTHYECKUX XapaKTEPUCTHK.
Hanpumep, xmopua HaTpus yiydiaeT CBS3bIBAHHE BOIBI U JKHPa, KOTOPHIE, B CBOIO OUYEpe/db, CIOCOOCTBYIOT
00pa30BaHHIO yCTOWYMBBIX I'€IIEBBIX CTPYKTYP B MSCHBIX MPoayKTax. OH TakKe BHINOJIHAET (PyHKINIO KOHCEPBaHTa
3a CUeT CHMKEHHS aKTHBHOCTH BOJIbI, U, TAKMM 00pa3oM, yMEHbIIasi BO3MOKHOCTh POCTa MUKPOOPI'aHH3MOB.

O/HUM U3 OCHOBHBIX (JAKTOPOB, BIHSIOUIMM Ha BBIOOP MOTPEOUTENS U OTBEYAIOIIMM 32 Ka4eCTBO MSCHBIX
MPOAYKTOB, sABIsIeTcs LBeT. IloTpedurens, Kak MpaBUIIO, NMPEINOYUTACT CBEKEE MICO SIPKOTO BHITHEBO-KPACHOTO
IIBEeTa, MACO MpOIIeIIee TePMUIECKYI0 00pabOTKy - Cepo-KOPHYHEBOTO IBeTa M KONOACHBIE H3AENUS PO30BOTO
oTTeHKa. L[BeT MsCHBIX MPOAYKTOB POPMUPYETCS B TOM YHCIIE HAa CTAJMU I10COJIA TIPH YYaCTHU TAKHUX MOCOJIOYHBIX
KOMIIOHEHTOB KaK HUTPUT HaTpUsl, caxap, [I0BapEHHAsI COJb.

Ilon neiicTBMEM XJOpUAa HATpHs YCKOPSIOTCS IPOLECCH W3MEHEHHS T'€MOBBIX ITMIMEHTOB MBIIIEYHOH
TKaHHM, B PE3yJIbTaTe YETO MCUE3aeT NMPUCYIIas MACY okpacka. IIpu mocose Msica o AeHCTBHEM ITOBAPEHHOM COMN
MHOTJIOONH U TeMOTJIOOWH IEpeXOsIT COOTBETCTBEHHO B METMHOTJIOOMH M METT€MOINIOOMH, B PE3yJIbTaTe 4ero
CBIpbE IPHOOpPETaeT CepO-KOPUYHEBBIN IIBET.

Ha CCFO,I[HHLHHI/Iﬁ JACHb YYCHBIMHU PaA3JIMYHBIX CTPAH MPCAJIOKCHBI IYTH CHUWIKXCHHSA XJIOpHAa HATpUA B
MNpOAYKTax IMUTaHUS. OZ[HOﬁ n3 HamOosee PaCpOCTPAHCHHBIX MCETOAUK SABJISCTCSA 3aMCEHa HOBapeHHOﬁ COJIH.
Hawnbonee uacto HCIOJIB3YEMBIMH COJIE3AMCHUTCIIAMU B TCXHOJIOTMU MSACHBIX TMPOAYKTOB SABJIAIOTCA XJIOPUCTHIC
COJIM KaJIusg U KaJIbIUA.

Ienpio mccnenoBaHUN ABISIIOCH M3YUEHHE BIHSIHUSA COJIE3aMEHUTENS B COYETAHHM C XJIOPHJIOM HAaTpHs Ha
I[BETOBBIEC XapaKTEPUCTUKHU TOITYKOIMIECHBIX KOJIOAC B ICKYCCTBEHHON OETIKOBOI 000JI0UKe.

[To pesynbTaTam, MPOBEAECHHBIX paHee OPTraHOJENTHUESCKUX MCCIEI0BAHUN, YCTAHOBIEHO, YTO JOMYCTHUMBIN
YPOBEHb 3aMEHBI XJIOpHAA HATPHUs HA CMECh COJIeH Kamus W Kambius coctaBmwi 30% OT Macchl IOCOJIOYHBIX
KOMIIOHCHTOB.

C 1elbio MoMy4YeHus OOBEKTUBHBIX JaHHBIX O 3aBUCHMOCTH 1IBETA HCCISAYEMBIX 00Pa3LOB OT COACPKaHUS B
HHUX T[IOBapeHHOHM COJM, WCHOJB30BaJCS METOJ Hepaspymaromero KoHTpois. OneHka IBeTa IpejcTaBiieHa
MHTETpaJIbHBIMU XapakTepucTukamu B cucreme CIE.

CoriacHO NOJYYEHHBIM JIAHHBIM 3aM€Ha MOBAapEHHOM COJIM CMECHIO COJIEH KalMs M KaJbIHs CIIOCOOCTBYET
YBEJIMYEHUIO CBETJIOTHI Ha 2,5% OTHOCHTENHHO KOHTPOJIBHOTO oOOpaslma M KakK CIEACTBHE MOBHIIICHHE
MHTCHCHUBHOCTH IIBCTA. VBenuueHue Mmokas3ares HaCBIIIIECHHOCTHU IBETAa NMPOUCXOJIUT B HE3HAYHNTEILHOMN CTCIICHHU,
9TO CBUACTEIBCTBYET O TOM, YTO HE MPOUCXOAUT YXYAIMICHUA IBETOBBIX XaPAKTCPHUCTUK Kosoac.

IIpu sTOM CHMXEHHE YpPOBHS BBEACHHOM moBapeHHON comu Ha 30% ¥ 3aMeHa ero Ha CMeCh COJIeid,
CHOCO6CTByeT YBECJIMYCHUIO [IBETOBBIX XAPAKTCPUCTUK HaA 1,5 CANMHUIBI OTHOCUTECIIBHO KOHTPOJBHOT'O 06pa3ua, 4qTo
TOBOPUT 00 00IIIeM yIyUYIICHUH I[BETA.

Taxum 06pa30M, MOXHO TOBOpHUTH O TOM, YTO 3aMCHa HOBapeHHOfI COJIM, HE€ OKa3bIBa€T HETAaTHUBHOI'O
BIIMSHUS Ha Ba)KHEHUIIINE HOTpe6I/IT€J'IBCKI/IG CBOICTBa MSCHBIX OPOAYKTOB.
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IlepcnekTUBBI HCMOJIBL30BAHMS 00JIOTHOM PSICKH B IMPOU3BOACTBE OMOITAHOJIA
bapmuviu Poman Bnaoumupoeuu
Kemeposckuii mexnonoeuuweckuii uHcmumym nuyesou npoMvluieHHoCmu (YyHugepcumem,)
Cepeeesa Hpuna FOpvegua 0.m.H.
Roman-bartysh@yandex.ru

BoJBIIMHCTBO BUIOB TOIUIMBA JIOCTATOYHO TPYIDHO M JIOPOTO NPOM3BOIHUTH. B CBS3M ¢ 3THM, B KauecTBe
YaCTUYHOH 3aMEHBI TPAaJUIIMOHHOTO TOIUIMBA, NIPEAIaracTcs HCIIOJIb30BaHHE allbTEPHATHBHOTO BUJA - OHMOTOIUINBA.
3amacel GMoOMacchl OYeHb BEIMKH, OCOOCHHO Ha TeppuTopun Poccum, 4TO SBISETCS CTUMYIHPYIOIUM (aKTOPOM
JUISL  MCTIOJIb30BaHMSI OWOJOTMYECKOTO CHIPhS, KaK HCTOYHHMKA TEIUIOBOM SHepruu. B Hacrosmee Bpems
9KOJIOTMYECKasl CUTYyallusl B CTpaHe, a Tak e (PUHAHCOBOE IMOJIOXKEHUE arpapHOro CEKTopa 3acily’)kKHBacT CaMoro
NPUCTAILHOTO BHHMaHMs. OCHOBHBIMH COCTAaBIJISIOIIMMH OHOTOIUIMBA SIBJISIOTCS TPOIYKTBI PaCTUTEIBHOTO
npoucxoxaeHus. [103ToMy HMX THpOM3BOJCTBO (BBIPAIIMBAHUE) TOCIYXXHT OTIMYHBIM TOJNYKOM JUIsi Pa3sBUTHUS
CEeIbCKOXO3IUCTBeHHON oTpaciau. Otcroga clemyeT, 4YTO IPOU3BOACTBO OMO3TaHONIA B HACTOAIIEE BpeMs
NEePCHEKTHBHO M CBOCBPEMEHHO.

CoBpeMeHHBIE  TEXHOJIOTHHM  MO3BOJSIOT  HCIIONB30BaTh  INPAaKTHUECKH  J00Oe  caxapo - W
KpaxMalocoiepiKalliee Chlpbe: caxapHbI TPOCTHHK, CaxapHYyIO CBEKIy, KapTodenb, KyKypy3y, NIICHUILY, SIMEHb,
poxs u T.4. Criermanuctsl Poccniickoii 6noTorumBHOM accormanuu (PBA) otMedarot, 9To KiryOHEBBIE KyIbTYpEHI, C
YYETOM IOKa3aTenell ypoXKaWHOCTH M CTOMMOCTH CHIPBSl Ha JIUTP OMO3TAHOJA, MOTYT TaK K€ MCIIOJIb30BATHCS IS
MPOU3BOJICTBA OMOJIOTHYECKOTO TOIUINBA, HAPSLY ¢ 3¢pHOBHIMH. OIHAKO caM IPOLECC UX MPOU3BOACTBA JTOBOJIHLHO
TPYIOEMOK M 3KOHOMHYECKU HE CTOJIb NpHBJeKareneH. Kaprodesp, Mo MHEHHIO CIIEIHAINCTOB, 1eJIeco00pa3Ho
UCIIONIB30BaTh JIMIIb B KadecTBE JOMOJHUTENBHOTO ChIphs. CaMBIMH pPacHpOCTPAaHEHHBIMH CHIPbEBBIMU
WMCTOYHUKAMU SIBIISIIOTCSA CaxapHbBI TPOCTHHK M 3epHO, mpuueM 90 % 3epHa mpuxoauTcs Ha KykKypysy. O0bem

MPOU3BOJICTBA OMOITAHOJA U3 PA3IMYHBIX CEIbCKOXO3SHCTBEHHBIX KYJIBTYp NMpHBeAeH B Tabnuue (IO JaHHBIM
PBA):

CrhIpbe O0beM npou3BoIcTBA OHOITaHOIA ¢ IUIomaau 1 ra, m°
CaxapHasi CBEKJIa 2,5-3,0
CaxapHbIil TPOCTHHK 3,5-5,0
Kykypysa 2,5
ITienuna 0,5-2,0
Kaprodens 1,2-2,7

MHorouNcIeHHbIE NCCIIe0BAaTEIbCKIE JAHHBIC ITOKA3bIBAIOT, YTO PSICKAa MOXKET UCTIONB30BAThCS I OOPHOBI
¢ TII00AJIbHBIM HEPTeTHYECKUM KPH3HCOM. YCTAHOBJIEHO, YTO PACTyIIee B 3arpsi3HEHHBIX BOJAX 3TO PacTEHHE
NPOM3BOIUT Kpaxmaia B 6 pa3 Oombmie, 4eM Kykypys3a. OTciofa cieyeT, 4TO IIPOM3BOACTBO 3TaHOIA C
WCTIONIb30BAaHUEM PSICKH MOJKET OBITh OoJiee eImeBhIM U OBICTPBIM 0 CPABHEHHIO C TPAAUIIMOHHOMN TEXHOJIOTHEH.
Pscka OBICTPO pa3MHOXKAeTCsl B CTOYHOM BOJE, TaK YTO JUIS €€ BBIPAIIMBAHMSA HE TPEOYIOTCS MOTOJIHHUTEIBHBIE
tepputopuu. OHa He SBIISETCS YacThIO NMUIEBOM LETIOYKH YEJIOBEKa, a COOMpATh ee elle Jierde, YeM BOIOPOCIIH.

Psicka manas (Lemna minor) - 3TO BOAHOE pPacTeHUE, KOTOPOE BXOIUT B CEMEUCTBO ApPOWJHBIE HIIH
ApoHHHKOBBIE. SIBNseTca MHOroJaeTHUM. CTeONu y PSICKH - OKPYIJIble IUIACTMHKH 0€3 JINCThEB, HE TOCTUTAIOIINE
Jaxe 1 cM B anuHy. CBepXy OHM HEMHOTO BBIMYKJIBIE, 3€JICHOTO I[BETa, CHU3Y — JKEJITOBATO-3€JE€HBIE, MIIOCKHUE.
Pscka uMeeT TOHEHBKMI NOIYIPO3padyHbId KOPEHb, C IIOMOLIbK) KOTOPOIO PAcTCHHUE YAEPKUBACTCA HA BOJE.
IIBeTkM KpOXOTHBIE, O6€3 OKOIOIBETHHKA, TJIOIBI NMEIOT KPBUIOBHAHEIE Kpas. LIBeTeT pscka Bce JeTo, MpaKTHIeCKn
HE IJI0JJOHOCUT. Pa3MHOKEHIE TPOUCXOTUT 33 CIET OTPOCTKOB, KOTOPHIE OTHOYKOBBIBAIOTCS OT INTACTHHKH. MOXeT
paccensTbCs Ha JAJbHUE PACCTOSHHSI C MOMOILNBIO NTHUL], INPECHOBOAHBIX M JaXK€ KPYIMHOIO POraTroro CKora H
Jomael, npuiunas K ux HoraM. Psicka o0nasaeT yHHKaJIBHOH CIIOCOOHOCTBIO BBIKHBAThH T10/I0 JIBAOM, JTKE €CITH
MOTHOJIO ¥ CaMO PAacTeHUE, OHO MOXKET OCTaBHTh I110CIIE Ce0sl dKU3HECTIOCOOHBIE 3a4aTKH.

Pscka pacripocTpaneHa MpakTHYECKH 110 BCEMY MHPY, 3a HCKIoueHneM ApKTHKH. OHa OOMIIBHO TTOKpPHIBACT
CTOSIYME BOJOEMBI, BBIJICISS B Ipoliecce GOTOCHHTE3a KUCIOpOoJl U ouniias Boay. B Poccun Berpedaercst 5 BUIOB:
psicka mMajasi, psicka TpoiuaTas, psicka ropbarasi, MHOTOKOPEHHUK, BOJIb(HsT OECKOpHEBasl.

B Hapozme psicka cumTanack MPUTOAHOW Ui ymoTpeOJeHHS B MHILY, €e JOOaBJISIIM B IIH, 3aBapUBAJIH B
BBICYIIEHHOM BHJe BMecTO yas. Ceifdac psicka HMCHOJB3yeTCsl Kak KOPMOBOE PAacTEHHE IS JOMAIIHEH NTHIBI U
cBuHer. [ atoro B FOro-BocTounoit A3um ee qake BBIPAIIMBAIOT CIIEIHAIBHO. VICTIONB3YIOT €€ M KaKk KOpM Ui
aKBapUyMHBIX PBIOOK. J[71s Te4eOHbBIX Henel PSACKy MaleHbKYI0 COOMpPAOT B YHCTBHIX BOJOEMAaX, B TEUEHHE BCETO
Jera.

B cyxoii Macce psICKH COIEPXKUTCS B CpeaHEeM OKoJo 35% OenkoB, xupoB B npenenax 10-15%, ocranpHas
94acTh MPHUXOJUTCA Ha YIICBOJBL. BEIOK PACKOBBIX OTIMYACTCS BBHICOKMMHU OHOJIOTMYCCKHMHU CBOMCTBAMH — 3a
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UCKIIIOYEHHEM METHOHHWHA, LUCTeHHA U TpunTodana. OH COAEPKUT Bce HEOOXOIMMBIC JUIS MUTAHUS KUBOTHBIX
AMHMHOKHCIIOTBI B KOJIMYECTBAaX, COOTBETCTBYIOLIMX HOpMaMm  BceMHpHOIl  NIpOJOBONBCTBEHHOH |
cenpckoxo3siictBenHoN oprarm3ammu  (DAO). Tlo comepkaHHIO HEOOXOAWMBIX aMHHOKHCIIOT —DSCKOBBIC
IPEBOCXOIAT TaKHe MPOJOBOJIBCTBEHHBIC KYJBTYPBI, KaK KyKypy3a M PHC, a TaKk e OOOTallleHbl JIHM3WHOM,
apTMHUHOM, aclaparoBOi W ITyTaMHHOBOW kmciotamu. CozepaHHe YIiIeBoAoB BappHupyeTcs oT 14 mo 43% ot
CYXOTO Beca, HO M 3TOT [TOKA3aTeNb MOXKHO yBeIHINTh Ha 40% crieruanbHBIME 100aBKaMH MPH KyJIbTHBHPOBAHUH.
PsckoBsle Tak ke Ooratel BuTamuHamu Al, B1, B2, B6, C, B ocobeHHOCTH MHOTO B HUX BUTaMHHOB E (okomo 0,5
Mr/T cyxoro Beca) u PP (HukotnHamun) — mopsaka 0,8 Mr/r cyxoro Beca.

XHUMUYECKUH COCTaB PACTUTCIILHOT'O ChIPbs JJIs1 NPONU3BOJACTBA OuosTaHoOIa NpEACTaBJICH B Ta6nnue:

CrIpbe benku, % Kupsl, % Yrnerojpl, %
CaxapHas CBeK/Ia 1-2 - 5-10
CaxapHsblil TPOCTHHK - - 14-17
Kyxkypysa 8-11 4-5 40-60
[Mmenuna 10-20 9-10 30-50
Kaprodens 1-2 <1 10-40
Psicka 30-35 10-15 20-50

Psicka oOnajgaer BBICOKOW CKOPOCTBIO METaboNM3Ma M ACCUMHJISIIMU IHTATENIBHBIX BEIIECTB, M, Kak
CJIC/ICTBHE, BHICOKUM BBIXOJIOM OMOMACCHI, YTO HAJEJNSieT €€ 3HAUUTENIbHBIM IOTEHIMAIOM JUIS HCIIOJIb30BaHUS B
KauyecTBe OMoToIUIMBa. [Ipy BBIpAIIMBAaHUK PSICKM HA CTOYHBIX BOJAX MPUpPOCT OMomacchl cocraBmsier 39,1-105,9
T/(ra*roj), 4To CYIIECTBEHHO BBIIIE NPHPOCTa OMOMACCHI JPYrHX MOTEHIHAIBHBIX «IHEPIeTHUECKHX» KYIBTYP.
ConepxaHue Kpaxmaia B PsICKE MOXET JOCTHraTh MOJOBHHBI JKCTPAKTUBHBIX BEIECTB OT Cyxoil Maccel. C
MOMOIIBI0 TexHOoJornu hepmenTarmu 6oxee 90 % 3TOro Kpaxmanaa MOXKeT OBITh HepepaboTaHO B ATAHOI.

Pactenne sBisieTcs BecbMa HpHBHCKaTGJILHOﬁ HeHHLHeBOﬁ aJ'II:TepHaTPIBOfI, us3 KOTOpOI>'I MOXXHO
MNpOU3BOAUTH Iropas3ao OoJlble 9TaHOJIa, YeM U3 KYKYPY3bI. KpOMe TOTO0, €€ UCIIOJIb30BAHNUC MO3BOJIUT IMIPCBPATUTH
nponecc pa3pyuceHud B Npouecc CO3nAaHusA (SanHSHeHI/Ie BOJ - NPOU3BOACTBO crmpTa). Munnu sxocucTeMa PACKHU
MOXET OBIThH pacmoyoKeHa B MECTax, HCOPUIOAHBIX JIA BbIpAalllUBAHHUA KYKYPY3bl. Takum 06pa30M, YUYHUTBIBAA
CYHICCTBCHHBIC ACICKTbl — XHMHYECKHH COCTaB U OCOOEHHOCTHU KyJIbTUBHUPOBAHUA PSCKH, €€ MOXHO CUHHTATh
9KOHOMHYECCKHU HeﬂeCOO6pa3HLIM CBIPBEM JJIA ITPOU3BOJICTBA Ono3TaHoOIA.

132



Hunopanmonusii koHBeHT «KY3BACC: ObBPASOBAHUE, HAYKA, THHOBAILIN
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Pa3Butie M HOCTYMHOCTE MH(OPMALMOHHBIX TEXHOJOTHHA B IMOCNICIHHE ACCATHICTHS NPHUBENU JIIOACH K
BO3MOYKHOCTH TIOJTydeHH 10001 nH(pOopMamy, B I0O0M 00semMe. HUKOTO yKe He yOUBHINS TAKUMH CIIOBAMU KaK
Hi-Tech, WiFi wimn npo- u npe6uotuku. COBpeMEHHbIE TOTPEOUTENN THINEBBIX MPOAYKTOB HUMEIOT IIMPOKOE
IpeacTaBiIeHHe He TOJIbKO 00 OpraHu3aliy IPAaBIIBHOIO IIMTaHKs, HO M 000 BCEX acleKTax IMOJOOHBIX IPOAYKTOB.
B cB0oGOZHOM HoCTyle HaxXOAATCSA NaHHBIE O XMMHYECKOM COCTaBe IPOXYKTOB, MX IHINCBOH M IHEPreTHYECKOI
HeHHOCTH. [IpenmouTeHne OTHaeTcs CBEXKUM, HATypajbHBIM, OOOTalICeHHBIM BHTaMHUHHO-MUHEPaJIbHBIMU
KOMIUIEKCAaM{ W/MJIH MOJIE3HBIMH MUKPOOPTaHU3MaMH M MPOAYKTaMH HX JKH3HEAESTSIbHOCTH IIPOAYKTaM, KOTOPbIe
00eCIeunBaT OpraHmusm HCO6XO]II/IMI)IMI/I JUIA AKTUBHOM KU3HCACATCIPHOCTH KOMIIOHCHTaAMMU. B JINTEPpATYPHBIX
WCTOYHHMKAX BCE Yalle BCTPEYAIOTCsS TaKHe TEPMHHBI KaK «CBOOOJHBIE paJAMKANbD», «AHTHOKCHIAHTBIY,
«AQHTHUOKCHAAHTHAasA aKTUBHOCTDH ITHUIIECBbBIX KOMIIOHCHTOB.

AHTHOKCHI@HTaMH SIBIISIIOTCS BEIECTBA, KOTOPHIE HEHUTPAM3YIOT JeiicTBHE CBOOOJHBIX pagUKalOB Ha
OpraHW3M W BBIBOAST TOKCHHBI M3 HETO, MO CPEICTBAM OYHCTKA MEKMEMOPAaHHOTO IPOCTPAHCTBA KJIETOK, YTO
MPUBOIUT K 00IIEMY 030pOBIICHUIO OpraHn3Ma. B HE0OXOANMBIX KOTMYECTBAX aHTHOKCHIAHTHI BEIPAOATHIBAIOTCS
caMHM OpPTraHW3MOM 4YelOBEKa, OJHAKO, B YCIOBUSAX 3arpsa3HEHHS OKpYXKaromeH cpeabl, OCOOEHHO
MIPOM3BOJICTBCHHBIX M TOPOACKHX TEPPUTOPHH, 3alIWTHAs CIIOCOOHOCTH OpTaHM3Ma CHIDKaeTCs. YIOTpeOieHHe
UMM, OOraToil AHTHOKCHIAHTAMH MOXKET CTaTh ITOTCHIIMAIFHONH BO3MOXKHOCTBIO TPO(PHUIAKTHKA MHOTHX
3a0oineBaHuii. B OONBIIMHCTBE CBOEM aHTHOKCHUAAHTHI NpPUHAAJEkKAT K (DEHONBHOM TpymIe, HO €CTh U TakKwe,
KOTOpBIE OTHOCATCS K BUTaMUHaM. HauOonblee cojaep)kaHue BeIECTB, OOJaJarOIMX aHTHOKCHIAHTHOM
AKTUBHOCTBIO, HAOJIIOJJACTCA B PACTCHUSIX U IUIOAAaX (PYKTOB U OBOIICH, OOJaTaroIUX KpacHOH, JKEITOMH,
OpAH)XEBOW, KpacHO-CHHEH W (DUOJICTOBOW OKpackod, a Tak K€ B HEKOTOPBIX opexax, yae U 3eieHu [1]. Otu
pacTeHus U IJIOABI SIBJISIOTCS B&)KHBIMH KOMIIOHEHTAMH (DYHKIIHOHAIBHOTO INTAHUSL.

OyHKIMOHAIbHBINA MUIIEBOW INPOAYKT — IUINEBOM NPOLYKT, NPEAHA3HAYEHHBIM A CUCTEMAaTHYECKOIO
yIoTpeOJIeHHs] B COCTaBe MUIIEBBIX PAlMOHOB BCEMH BO3PACTHBIMH I'PYIIIAMH 3/I0POBOTO HACEJICHHSI, CHIKAIOIINI
PHCK pa3BUTHs 3a00JICBaHUH, CBA3aHHBIX C TUTAaHUEM, COXPAHSIONINN W yIyqIIalOMNi 37I0POBbE, 32 CUET HATMUHS
B €r0 COCTaBe (HM3MUOIOrHYECKH (DYHKIMOHATIBHBIX MUIIEBBIX HHIPEIUCHTOB [2]

IIpon3BoacTBO (YHKIMOHANBHEIX IMPOAYKTOB MOIPAa3yMEBAaeT PACHIMPEHHE PEIEeNTypHOrO COCTaBa WM
3aMeHy OTHENBHBIX KOMIIOHCHTOB, OKA3BIBAIONIMX HETaTHBHOE BO3ACHCTBHE Ha 3J0POBBE, OOOTAIIAIOIIMMHU
MOJIC3HBIMH ~ KOMITOHEHTAMH  aKTUBHOTO  CHENH(UYECKOTO ACUCTBHS IMPEHMYIIECTBCHHO HATYpPalIbHOTO
npoucxoxaeHus. CyliecTByeT [Ba OCHOBHBIX HPUHIMIA CO3JaHMsl (YHKIHOHAJIBHOTO IMHIIEBOTO MpoaykTa: 1)
oOoraieHie MpoAyKTa B MPOIeCCe MPOU3BOACTBA; 2) MOXKU3HEHHAs Moaudukanus. [loxu3HeHHas MoauduKanus
ABJsieTCS  OoJiee CIIOKHBIM CIHOCOOOM MNPOM3BOJCTBA (DYHKIMOHAJBHBIX IPOJYKTOB MUTAHHSA, I[O3TOMY B
MIPOM3BOJICTBE HarboJiee paclpoCTpaHeH Crocod oOoralieHusl.

[IpoGaema coxpaHeHHsI CBEKECTH IPOAYKTOB HEMOCPEIACTBEHHO [0 JOCTaBKH IIOTPeOUTENI0, 0COOCHHO 0e3
UCIIOJIb30BAHUS XMMHMYECKHX BEIIECTB M KOHCEPBAHTOB, IO3BOJIMJIA HCCIENOBATENIIM pa3paboTaTrh Oe30macHbIe
TEXHOJIOTHH, TaKWe KaK OMOKOHCEpBaIWs, HCIIOJIb30BaHME Ta30BBIX CMeECel B YIakoBKe, YIbTpaduoieToBoe
o0ylydeHHe, COBMECTHOE HCIOJIb30BAHHE KOTOPHIX IPUBOJUT K YCWJICHHIO 3¢QeKkra HHrHOMpoBaHUS
MHUKpoOHonorndeckoii mopun [3]. B Xxome wmccnenoBaHuMii  (DM3MKO-XMMHUYECKHMX W MHUKPOOHOIOTHYECKHX
XapaKTEePUCTUK OOJyYEeHHBIX III00B OBUT BBISBJIEH POCT aHTHOKCHJAHTHON CHOCOOHOCTH aKTHMBHOCTH HEKOTOPBIX
(heHONIBHBIX TPYIII IPH COXPAHEHNUH NEPBOHAYAIBHBIX CBOMCTB.

W3 pe3ynpTaToB HCCIENOBaHMSA BO3ACHCTBHS YIBTPA(HOIETOBOrO OOIy4EeHHS HAa COXpPAHEHHE CBEXECTH
(pykTOB W OBOIEH OBUIO BBISBICHO, YTO OOJYYEHHBIE PACTEHHS] W IUIONBI Oojiee YCTOWYHMBBI K BO3JCHCTBHIO
BPEIOHOCHBIX MHKpPOOpPraHW3MoB. JlaHHBIH MeTon 00paboTKM HE TOJIBKO HMHAKTUBUPYET BPEIOHOCHBIE
MHUKPOOPTaHU3MBI U 00€33apakNBaeT MOBEPXHOCTh CBEXKETO IUI0AA, HO M MPEIOTBPAIIaeT MOPUy B TEYCHHE BCETO
TapaHTHHHOTO CpoKa XpaHeHHs TeM He MeHee, 00paboTka ymbTpadHroIeTOM HE MOXKET MOJHOCTHIO HCKIIIOYHTH
o0OceMeHeHHe IJI0JI0B MAaTOreHHOW MUKpodIopoit. B xoxe xpaHeHns pacTeHHH OBIJI0 0OHAPY)KEHO HE3HAUYHUTEIIFHOE
YBEJIMYCHUE COMICPIKaHUS IPOXKIKEH U rprboB [2-4].

HpOBO,Z[I/IJ'H/ICB HUCCIICAOBAHNWA BIUAHWA JJIMHBI yJ'ILTpa(l)I/IOJ'IGTOBBIX BOJIH U IPOAOJDKUTEIIBHOCTU 06J'Iy‘lCHI/I$I
Ha CBCXKUC (bpyKTI)I U OBOIIU MU HUX XAPAKTCPUCTUKU. 06nyquI/no NOABEPrajaIrucCh paCTCHHUA, IJIOAbI PA3JIMYHBIX
COPTOB TOMATOB U MPOAYKTHI U3 HUX, HEKOTOPBIC COPTa Yasd, MJI0Abl 516.]'[01(, KaITyCTbI 6p0KKOJ’II/I, YCpHUKA, BUHOI'pAn,
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YECHOK U JIp. YIbTpaduoIeTOBOMY O0IyUYSHHIO MOABEPralliCh IUIOJbI, KaK B CTaIUHM POCTa, TaK U 1ociaeyOopouyHon
craguu. B xozme mccienoBaHuMii OBUIO BBIABICHO, YTO PEAKIMs PAacTEHWH Ha BO3ICHCTBHE YJBTPA(HOJIETOBOTO
W3JIy4CHNS] PAa3HOW JUIMHBI BOJH HEOJHO3HAYHA, OJHAKO CKJIA/BIBACTCSA ONpEIENICHHAS TCHICHIMS YBEINYCHHA
COJZICp’KaHUS TIOJIE3HBIX BEIECTB B MPOAYKTaxX PacTUTEIBHOrO mpoucxoxiaeHus. OOmydeHue ymabTpaduomeroMm
MCEHSET METa0oIM3M pACTeHUs Ha MOJEKYJISIpHOM YypoBHE. BoszmeiicTBue ynpTpadmoIeTOBOTO H3IYdECHHUS Ha
HEKOTOPBIE arpOKyIbTYPhl YBEINUUBACT COJCPKaHNE B HUX (PEHOIBHBIX COCIMHEHUH M (IIaBOHOMIOB, YTO TaK XKe
BBI3BIBACT YBEIMUCHNEC AHTHOKCUAAHTHOM akTUBHOCTH [2-4].

AHanu3 pe3yiabTaTOB TPOBEICHHBIX HCCIeNOBaHUKA [2-4] MO3BOJISMET chenmaTh BBIBOX O TOM, YTO
yIbTpaUOICTOBOC H3IYyYCHHE MOXET CTaTh, JOCTATOYHO HEJAOPOTHUM, JCHCTBEHHBIM METOJOM PEryJISIHA
METa0OJIMYCCKUX MPOIIECCOB PACTCHUH U MI0A0B (QPYKTOB M oBomei. [Jis MeauIUHbBI, (apMaKoJIOTHH, MHICBON
MPOMBIIIJICHHOCTH TPEICTABIACTCS BO3MOXKHOCTh BIIUSTHHSI Ha OWOJIOTHUCCKH AKTUBHBIC BEIIECTBA U HUMH, Kak
YBEJIMYMBAs THIICBYHO IEHHOCTh MPOAYKTOB IHTAHUS, TaK M COBEPIICHCTBYSA MPO(PHUIAKTHPYIOUIYIO
COCTABJISIIONIYI0 COXPAHCHUS 3I0POBbs HacelicHUs. Takum 00pa3oM, HCCICIOBaHHS, CBSI3aHHBIC H3YyUCHHEM
BIIMSIHUS YIBTPa(UOICTOBOTO OONYUCHHsI HA MEXaHM3MBI M3MCHCHHS XUMHUYECKOTO COCTaBa (PPYKTOB M OBOIIECH,
SIBJISIFOTCSI aKTYaIbHBIMH HE TOJIBKO B pPaMKax MHUILEBON HAYKH.
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OpnHoit u3 3 PEeKTUBHBIX TEXHOJIOTUI KOHCEPBUPOBAHUSI MTUILEBBIX MPOAYKTOB SBISICTCSI BAKYYMHAS CyIITKa
[1]. DddexTHBHOCTE HaHHOTO TIpOIecca 3aBHUCHT OT psAAa IapaMeTpoB — TEMIIEPAaTyphl HArpeBa, OCTaTOYHOTO
JTABJICHUS, IUIOTHOCTH TEIUIOBOrO TOTokKa M T.A. [2] IIpm »TOoM mombop BEIMIEyKa3aHHBIX PEXHMOB OJDKEH
OCHOBBIBAThCS HA PE3yJIbTaTaX dKCICPUMCHTANBHBIX HCCIICIOBAHUIA.

JanHas paboTa HampaBlicHa Ha [MOJOOP OCTAaTOYHOTO JABJICHUS TPH BAaKYYMHOW CYIIKE MHIEBBIX
NpOAYKTOB. B KauecTBe 00BEKTa HCCICIOBaHMS OBLTH BBEIOPAHBI MOJYTBEPIBIC CHIPHI CIEAYIONIMX MapOK:
«l"onmnannckuii», «Koctpomckoit» u «llomexoHcKuii».

OnbITHl MPOBOJWIM TIPH TMOAOOpaHHON paHee TemmepaType HarpeBa — 50° C M IUIOTHOCTH TEIUIOBOTO
motoka 5+0,5 kB1/M2. BenndamHy 0CTaTOYHOTO JaBICHUS YCTAaHABIMBAIHU B CICAYIOMHMX 3HaUeHUIX: 2-3, 3-4, 5-6 u
7-8 xIla.

Ha puc. 1 IpeaCTaBJICHBI Fpa(l)I/IKI/I 3aBUCUMOCTHU MPOAOJDKHUTEIIBHOCTU CYIIKH MOJYTBEPAbIX CBIPOB OT
BCIIMYMHBI OCTATOYHOI'O JaBJICHUSA.

380

360

340 s

320 —
300 /,

280 ¢/

260 I/

Bpems cyLlKu, MuH.

240
220
200
2-3 3-4 5-6 7-8
OcraTouyHoe pgasneHue, Kla
=@®—[0onnaHacKkmii  =fll=KocTpomckoi MowexoHCcKn

puc. 1. 3asucumocmo npO()OﬂDICMme/leOCWlu CYUKU nozzymeepablx CblpO6 Om 6eJIU4UHbL OCMaAmo4inoco oasnenus

Y CcTaHOBIIEHO, YTO C MOBBIIIEHUEM OCTATOYHOTO J1aBJICHHS IPOUCXOAUT YBEITHUEHHE TPOIOIDKUTEIEHOCTH
BaKyyMHOT'O 00€3BO’KMBAHUs, YTO OOYCIIOBIEHO CHIDKCHHEM I'paJMeHTa JaBICHUH MEXIy OKpYKalolleH cpenoi u
00bEMOM TMpOAYKTa, a TaKXKe HM3MEHEHHWEM TEMIIEepaTyphl KHIECHHUS, TEIUIOEMKOCTBIO OKpY’Karoumled cpensl |
JPYTMMHU MOOOYHBIMH (haKTOpaMH. YBeIHMUCHNE BEIMYMHBI OCTaTOYHOTO AaBieHus ot 2-3 klla no 3-4 xIla Bneuer
3a co00i MOBBIIIEHHUE MPOJIODKUTEIFHOCTH CYIIKU B cpeqHeM Ha 6-10%. [lanpHeiiee MOBBIIIEHHE OCTATOYHOTO
nasieHust 1o 5-6 xlla oOycnaBnuBaer Gojee JUIMTENBHBIN npouece cymku emie Ha 8-12 %. Haubonbinee Bpems
CymKH OBUTO 3a)MKCHPOBAHO TpH oOcTaroyHoM naBiaeHnn 7-8 klla m coctaBmsuio 365, 370 u 330 muH.
COOTBETCTBEHHO A1 cbipoB «I oymanackuity, «KoctpoMckoity u «llomexoHckuii».

B cnenyromieit Tabnuiie mpuBeACHBI TaHHBIC O COACP aHUK BIIary (B %) B CyXuX ChIpax:

HanmenoBanue OcraroyHnoe nasjenue, klla

ceipa 23 3-4 5-6 7-8
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Tomnanackuit 49 5,3 54 5,7
KocTpomckoit 4,7 51 5,2 5,6
TTomexoHCKuUiA 4,8 5,3 55 5,7

Y CTaHOBIICHO, YTO C TIOBBINICHHEM OCTAaTOYHOTO [ABJICHUS TMPOUCXOJUT HE3HAYUTEIHHOC YBEIUYCHUC
BJIATOCOJICPXKAHHS CYXHX CBHIPOB (MeHee 4deM Ha 1%), 4TO MOXXET OBITh OOYCJIOBJICHO CHIDKCHHEM TpaJucHTa
JTABJICHUS MEXy BHYTPEHHHMH IIOJIOCTSIMHU TMPOJYKTA W OKPYXKAOIICH Cpelioi, U, KaK CIICACTBUE — CHUKCHUEM
MHTEHCU(HUKALUK MUTPALMA BIard W3 BHYTPEHHHUX CloeB K mnepudepun. HanmMmeHblee conaepkaHHe Biard
HaOJIF01aJI0Ch TP OCTaTOYHOM naBieHuu 2-3 klla u cocrasiso 4,7-4,9%.

Ha puc. 2 mpencraBieHsl pe3ylbTaThl OPTaHOJIENTHYECKOW OLEHKH CYyXHX CBIPOB IIPH IT0100Ope
OCTaTOYHOTO JABJICHUSL:

38
37
36
35
34
33
32

31
30

OpraHonen'm YecKana oueHKa, 6annbl

29

28
2-3 3-4 5-6 7-8

OcraToyHoe gasneHue, Kla

—&#—lonnaHackmin  —ll—HKoCTPOMCKOMN MowexoHCKMIA

puc. 2. 3asucumocmo 0p2aH0ﬂ€nmu1£€CK012 OYeHKU nozzymeepdblx Cblpo6 Oom 6eiu4uUHbl OCmano4YHoco oasnenus

OpranosenTrveckas OlleHKa MPOBOAMWIACH N0 aHanu3y 4 mokaszareneil — Bkyc (10-0anpHast 1ikana); BeT
(10-6ampHas mikana); gopma u koncuctenuusi (10-0anpHas mikana); 3amax (10-OanpHas mikana). Hanbosnbiue
3HAUEHHsS] OPTAHOJICIITUYECKON OLEHKU HAOJI0Januich Mpu HanboJyiee BHICOKOM OCTATOYHOM JaBiieHud — 7-8 klla.
Hab:ro1aercst CyliecTBeHHOE CHIKEHUE KayecTBa MPOAYKTA MPU CHIKEHUH OCTATOYHOTO JaBieHus ot 3-4 klla 1o
2-3 kIla.

TakuM 00pa3oM, aHAM3 BBILIEIPUBEICHHBIX PE3YJIbTATOB HCCICNOBAHUN TO3BOJMI 3aKIOYUTH O
11es1eco00pa3sHOCTH HCIIONB30BaHMS OCTaToYHOro naBieHus B 3-4 klla. Cymka mpu Gomee BBICOKOM JaBICHHN
XapakTepu3yeTcst OOJbIIeH MPOIOIIKUTEIBHOCTBIO TPOLECCa, MPU 3TOM OPraHOoJIeNTHYECKas: OLIEHKA MOBBIIIACTCS
Bcero Ha 1-2 Gamma. OOGe3BoXKMBaHME TNPH 0O0jee HU3KOM OCTATOYHOM JIaBICHHU OOYCIIaBIMBAeT CHIDKEHHE
KauyeCTBEHHOW OIIEHKH Ha 3-5 0alIoB, IPH 3TOM BpeMsi 00€3BOXKHBAHUS COKpaIIaeTcs Bcero Ha 15-25 muH.

Crincok myGnuKanmii:

[1] Pamnuxosa, JI.b. Bakyymnas unghpaxpacuas cywka — mexnono2us waosuei nepepabomxu pacmumenbHo20 U H#CUSOMHO2O0
coipws / Pamnuxoea JI. B., I1.E. Browunckuii, I M. [Hupouenxo, B.I1. Pomanog // Becmnux Cubupckozo ynusepcumema
nompebumensckotl koonepayuu. — 2012. - Ne 1(2). — C. 96-101.

[2] Epmonaes B.A. Bvibop ocmamounozo 0aenenus u meniogou Hazpy3Ku npu 6aKyyMHoU cyuike meepouvix cuipos / B.A.
Epmonaes, A.H. Pacwenxun // Xpanenue u nepepabomka cenvxoscvipos. - 2009. - Ne 9. - C. 20-21.
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N3y4yenune accopruMeHTa PPYKTOBO-SITOAHBIX KOHAMTEPCKUX M3/IeJIUil, peajin3yeMbIX Ha
peinke 1. KemepoBo
byoneea I'anuna Hzopeena
Kemeposckuii mexunonocuueckuil uHcmumym nuujeot NPoMvluleHHocmu (YHugepcumem)
JKyrosa Onvea Braoumupoena, K.m.H.
galina.bubleva@mail.ru

Pa3H006pa3HHe KOHAUTCPCKUE TOBApbl MOAPA3ACIAOT Ha ABC TIPYNIbI: CAXapUCTBIE W MYYHBIC. K
CaxapuCTbIM OTHOCAT (l)pyKTOBO-SH‘O,HHI)Ie usaecivs, KapamMmeiib, ApaxKe, MOKOoJJIaJ, KaKao-MOpoOLIOK, KOH(I)CTI)I, nupuc,
XaJIBy 1 BOCTOYHBIC CJIaIOCTU TUIIA KapaMEJIu U KOH(i)eT.

OpyKTOBO-ATOAHBIE KOHAWTEPCKHE W3ICTUS — 5TO TPOAYKTHI IepepadOTKH IUIOAOB W STOX C
nmoOaBiieHHEeM OOJNBIIOTO KOJMMYECTBA caxapa W APYroro CeIpbi. B oTnnume OT OONBIIMHCTBA CaXapUCTHIX
KOHINTEPCKUX HM3JENNI OHN 001agaroT OoJiee BRICOKOH OMOIOTHYIECKOM IIEHHOCTBIO, TaK KaK UL WX IPOU3BOJACTBA
HCIIONB3YeTCS ChIphe, OoraToe BHTAMHUHAMH, MUHEPANBHBIMU BeIIecTBAaMH W 1p. K HUM OTHOCATCS: MapMenas,
MacTWiIa, BApeHbe, IKEM, TTOBHIIO, XKeJle, IyKaThl, KOH(PHTIOP.

Wzyyenne accoptuMeHTa (GPYKTOBO-STOJHBIX KOHAWTEPCKHX HW3JCNHH, peaju3yeMbIX Ha pBIHKE T.
KemepoBo mpoBoamioch MeTogoM puTeiin-ayaut. MHpopmanus o0 accopTuMeHTe ObLia MONIydeHa CIOCOOOM
JUYHOTO HaOJIONEHHs B PO3HHUYHBIX TOProBeIX ceTsax «Jlenta», «llamaray u «Maruur». HccnenoBanus
MIPOBOMIINCE B CeHTAOpe, okTsi0pe 2016 rona. bouto BEISBICHO, YTO HA PhIHKE MpeCTaBIeHO 186 HamMeHOBaHUIMA
(pYKTOBO-SITOAHBIX KOHIUTEpCKUX u3zaenuil. Jlons mMapmenana u BapeHbs cocTtaBuia mo 27%, 3epupa — 16 %,
okeMa — 12 %, mactuiiel — 8 %, koHuTIOpa — 5 %, xene — 3 %, mosumia — 2 %. (puc. 1).

Kene
IToBxy, no
a IlacTuna

0 3%
; 2% 8%
KEM
12%
3edup
16%
Konduriop
5%
Bapenbe
0 Mapwmenag
27%
27%

puc. 1 Coomuowenue ppyKkmoso-1200nbiX KOHOUMEPCKUX U30enutl 8 3a8UCUMOCTIU OM 8U0d

Mapwmenan, obnamas caMOM HM3KOW KaJOPUIHOCTBIO B TPYINIE CaxapHCTBIX KOHIUTEPCKUX H3IEIHH,
TOJIB3YETCS JOCTATOYHO BBICOKHMM CIIPOCOM y HACEJICHHUS.

Cpenu TNpoW3BOAMTENICH Mapmeiana, NPEACTAaBICHHOTO Ha PBIHKE, HAWOOJBIIYIO JIONIO 3aHHMAcT
kommanust OAO «Ymapauna» - 19%. Y usroroeureneit Xapubo 'M6X &Ko KI' 1 OO0 «Bo3HeceHCKuil MUIEBOM
kombuHat» - o 10 %; OO0 «Hectne Poccus» - 8 %; OO0 K® «Cubups» - 7 %; OAO «O3epckuii CyBeHUPY,
000 Aszosckas K®» u OO0 «Ilepdpertn BanH Mene» - o 6 %; OO0 «Hesckuii konaurepy», OO0 «POT ®POHT»
n 000 «K® «Hamexma» - mo 4 %; OO0 «K® MAPMW», AO «bu-3a1-6u (B&B)», OO0 «3Bpuka», OAO
«HoBokysHuenkast Kdy», OO0 «B. Aramuro», OO0 «Cnaskona, OO0 «YK Kormutep» 1 OO0 «CHak Dyn» - 1o 2
% (puc. 2)

VY1akoBKOH ISl TPENCTaBICHHOTO MapMenaaa CIy)XKWT IUacTUKOBBIA maker (80 %) wmiam KapTOHHas
KopoOka (20 %). Macca ynakoBok koxeOiercs B mpenenax ot 70 mo 400 r. Pa3bpoc cpenHux 1meH mapmenana B
3aBUCHMOCTH OT Macchl, COCTaBa W IIPOU3BOJUTEIIS COCTaBIIsIET OT 36 10 98 pyo.
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00O «Hesckuit KOHIUTEP»
000 «Cuak Pyn»

000 K® «Cubupb»

000 «YK Konnutep»

00O A3sosckas Kd»

OAO «O3epckuii cyBeHUP»
OAO «Hogoxky3Herkas KOy
Xapu6o 'm6X &Ko KI'

00O «Hectne Poccusi»

00O «lepdertn BaHH MeIe
000 «OBpuka»

AO «bu-3u1-6u (B&B)»
000 «K® MAPMN»

00O «B. AranuroB»

00O «Bo3HeceHCKHI MUILEBOW KOMOUHATY
000 «CnaBKOHI

000 «Kd «Hanexma»

000 «POT ®POHT»

OAO «Y gapHuna» 19%

puc. 2 Cmpykmypa accopmumenma mMapmenaod 8 3a8ucUmMocmu om npou3eooumens

B 3aBUCHMOCTH OT IPUMEHSIEMOTO ChIPhS M TEXHOJIOTUHU MPOU3BOJICTBA BHIPAOATHIBAIOT MHOXKECTBO BHJIOB
MapMmenana. Ha pelHke B OCHOBHOM IIpEACTaBIICH JKEJIEHHBIH Mapmenan, ero aois coctaBwia 90 %, ¢hpykToBo-
SATOHBIN — 6 %, xeneitHo-ppykToBBIN — 4 % (puC. 3).

®pyKTOBO- XKeneitno-
ATOTHBII (bpyKTOBBII
6% 4%

Kenmeinnlii
90%

puc. 3 Cmpykxmypa accopmumenma Mapmenaod 8 3a6UCUMocmu Om 6uod

B kadecTBe >KenMPYIOIIMX KOMIIOHEHTOB B COCTaBe MapMernaja Hcnoib3oBaHsl arap (16 %), mexrun (49
%), mnbo ux coueranue (4 %), a Taxxe >xkenatud (31 %), BXOJIAIIMIA B COCTaB JKE€BATEIHHOTO MapMeaja.

B cocraBe mapmenama MpUCYTCTBYIOT Pa3InIHBIE apOMATHU3ATOPHI: sIOJOKO, NIBIHS, alebCUH, OpYCHUKA,
MaJiHa, BUIIHS, YepHas CMOPOJWHA, JIMMOH, KWUBH, KIIyOHHMKA, €XEBUKA, aHaHAC, TPyIIa, MEPCUK, YEPHOCIIHB,
abpukoc, 6apbapuc.

B kauecTBe 106aBOK B HEKOTOPHIX BHIAX MapMesia/ia UCIIOIb30BaHbl (PPYKTOBBIE U OBOIIHBIE KOHIIEHTPATHI
(amenbcuH, MajaMHA, MaHrO, MOPKOBb, KpanuBa, INIMHHAT, JUMOH, THOUCKYC, Oy3MHa YepHas, dyepHas CMOPOANHA,
YepHOIUIOAHAs psOMHA, BHHOTpaJ, KHBH, MAaHrO, Mapakyis); KOHICHTPUPOBAHHBIE COKU (AIeIbCHHOBBIH,
JIMMOHHBIH, TPeUIPPYTOBHIN, TOMOUHBIH, BAHOTPAIHBIH, KITyOHUYHbIH, MaITMHOBBIN ).

I[J'IH IIPUAAHYA LIBETA UCIIOIb3YIOTCS KaK MCKYCCTBECHHBIC, TaK M HATYPaAJIbHbLIC KPACUTEIIN, CPEIHU KOTOPHIX !
KapMUHbI, KYPKYMHUH, 3KCTPAKT MAIPUKU, IKCTPAKT qepHOﬁ MOPKOBH, JIOTCHUH, 3KCTPAKT KOXHIbBI BUHOI'DA/A,
MEAHBIC KOMITJICKChI XpOJ'IO(I)I/IJ'IJ'IOB, KapOTHHBI, KpaCHHﬁ CBCKOHLHLIﬁ, OKCTPAKT 6y3I/IHLI, AHTOIIMAHBEI.

Takum 00pa3zom, pa3HOOOpa3we IBETOBOW W BKYCOBOW TaMMbl B HM3JENUSX JOCTHUTAETCS BBEICHHEM
KpacuTelieli 1 apoMaTtnu3atopoB. Bece 6osee ocTpolt cTaHOBUTCS MPoOIeMa HEOOXOAUMOCTH ONITUMHU3AINH TTHIIEBOM
IECHHOCTU MapMeiaaa, OCHOBHBIMU HalpPaBJICHUAMU KOTOpOﬁ ABJIAIOTCA HCIOJIB30BAHUE B PEHCHOTYypax
1oy haOpHUKaTOB IUIOIOBO-STOXHOTO, OBOIITHOTO CHIPHSI, HACTOEB JICKAPCTBEHHBIX PACTECHUI.
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MeToabl *MMOOMIM3AIUN TUBHBIX JAPOAKe
bywyeea Onvea Eszenvesna
Kemeposckuii mexnonoeuueckuti uHCMumym nuyeso npomMvluLieHHocmu (YHugepcument)
IHomo3z06a Banenmuna Anexcanoposua, 0. m. H.
bushuevallll@.mail.ru

[IuBoBapeHHoe mnpou3BoACTBO B Poccuu BXOOUT B TIpymIly OTpaciedl NUINEBOH NPOMBILUIEHHOCTH,
JVUHAMHUYHO Pa3BUBAIONINXCA B HacTosmee BpeMs. CnaboamKoronbHbIN NEHAMNICS HAUTOK OJIb3YETCSI BBICOKUM
CIIPOCOM CpeAn HaceJICHHs Oarogapsi CBOMM BKYCOBBIM JOCTOMHCTBAM, a TaK)K€ U3BECTHO, YTO MUBO OJIArOTBOPHO
BIMSET HA OPTaHU3M YeJIOBEKAa 3a CUET MOJIE3HBIX BELIECTB, BXOIUX B €r0 cocTaB. OJHAKO MPUrOTOBJICHHUE MTHUBA
3aHUMaeT MHOTO BPEMEHM 3a CYET JUIUTENBHBIX IPOLECCOB OpOXKEHHs M J00paKuBaHUs. B cBA3M ¢ 3TuUM
HEOOX0MMO HMHTEHCU(HUIUPOBATh TPAAUIHOHHBIE TEXHOJIOTMM IIPOM3BOJACTBAa muBa. OJHUM U3 METOJOB
MHTEHCU(HUKALUH MPOLIECCOB OPOIKEHUS SBIIETCS IPUMEHEHUE UMMOOMIN30BaHHBIX KIETOK JIPOXKIKEH.

L[eJ'H) JIaHHOM pa60T1,1 — pacCMOTPCTh. OCHOBHBLIC METOABI I/IMMO6I/IJ'II/I38.HI/II/I MUKPOOPraHnu3MoB, KOTOPBIC
MOTyT OBITh MPUMCHCHBI HCTIOCPCACTBCHHO K MTMBHBIM JAPOXKIKAM.

B ormumune ot CBO60,I[HLIX KJIETOK z[ponoxei/i HMMOOUIN30BaHHbIC JaroT 60J'ILH.IyIO 6I/IOMaCCY C CIHWHHIIBI
o0beMa Cpcabl, 6nar0z[apﬂ HUCMY 3HAYUTCIBbHO YBCIIMYMBACTCA BbIXO IMPOAYKTA. Taxkue APOIKIKU MOTryT pa60TaTB
JAJIATCIIBHOC BPEMA 0¢e3 CYHIECTBCHHOI'O ITpUPOCTa 6I/IOMaCCBI, IIPpHU 5TOM 3HAYUTCIIBHO COKPAIIAIOTCA 3aTPaThl ChIPb
Ha UX BbIpAllIUBAHUC. CpOK ,E[06pa)KI/IBaHI/I$[ MOJIOAOIO IMBa COKpAACTCA N0 ABYX YaCOB.

NMMOOMIN30BaHHbBIE APOMOIKU OTPAHHYCHBI B TMOABMKHOCTH 3a CUYET MX aJICOPOIMH HA ONPEICICHHOM
HocuTene. [IpuKkpenicHre MPOUCXOAUT OJIaroAaps HAIMYHMIO B 000JIOUKAX KICTOK Pa3IMYHBIX (PYHKIHOHATBHBIX
rpymnm, oOecneynBarmuX TUAPo(GOoOHbIe M TUAPO(UIBHBIC CBOWCTBA MOBEPXHOCTH KICTKH. Ha moBepxHOCTH
HOCHUTEJISl KOHIICHTPHUPYIOTCS TMHUTATEIbHBIC BEIIECTBA, INMPOMYKTHI aBTOJH3a JPOXIKEH, a Takke (EpPMEHTEHI,
BUTAMHHBI, aMUHOKHCIOTBl M APYTHEe CTHMYISATOPHI POCTa JPOXKIKEBBIX KJIETOK, YTO CHOCOOCTBYET aKTHBAIMU
JKU3HEIEATSILHOCTH MUKPOOPTaHU3MOB.

K Meromam MMMOOMIHM3AIUU APONOKEBBIX KICTOK OTHOCAT: aCOPOIMIO (MM aAre3u0) MUKPOOPTaHHU3MOB
Ha TIOBEPXHOCTH HOCHTEI; BKIIOYCHHE B TelH (KOBAJCHTHOCHINTHIC, HEKOBAJICHTHBIC, HMOHOTPOIHEIC T'EIICBHIC
MAaTpHIIBI); KOBAJICHTHOE CBI3BIBAHNE; MEMOpPAaHHOE MUKPOKAIICYITHPOBAHHUE.

A,HCOp6LII/I$[ CUHUTACTCA CaMbIM IPOCTBIM MW OTHOCHUTCJIBHO HEAOPOTUM METOAOM I/IMMO6I/IJ'II/133LII/II/I, npu
KOTOPOM MUKPOOPraHU3Mbl €CTECTBECHHBIM ITYTEM MPUKPCIUIAKOTCA K TOBEPXHOCTU HOCUTEIIA (puc. ])

<— ®

Npubnuxenne k copGenty

A%.\l_\.\.\&_\.\}.

00000
R &

CobcTeeHHo aacopbuma eana

00000,
00000

Apre3voHHbIA cnon O6pa3oBaHiie MUKPOGHOMO Cnost
puc. 1 Cxema ummoobunuzayuu Memooom aocopoyuu

B3anmopelicTBre OCymIecTBISETCS 3a CYET: OOpa30BaHMA XHMHUYECKHX CBS3€H MEXIy HOBEPXHOCTSIMH
KIETKA W aacopOeHTa (XeMocopOIus); HOH—MOHHBIX B3aMMOJIEHCTBUI, 00pa30BaHUsI MOHHBIX Map W TPHUILIETOB,
AIIEKTPOCTATUYECKUX (HEMOHHBIX) B3aMMOJCHCTBHN 3apsKEHHBIX IMOBEPXHOCTEH KIIETOK M ajacopOeHTa; cmi Ban-
nep-Baamsca  (B3amMmopeicTBHE  TUNONB—IHIIONG, JUNOIb—HABEIEHHBIN OUMONb, HOH—IUIONb); BIHSHUSL
AIIEKTPOJINTOB, THAPATAIIMOHHBIX (PPEKTOB, KAMMIIPHBIX CBOWCTB; (IOKYISIUN U KOAryJsud; TUApodhoOHOrO
B3auMojieiicTBusA. TIpOUHOCTh CBSI3bIBaHUS KJIETOK C HOCHUTEIEM XapaKTEpU3yeTCs BEIMYMHON JHEPrHM CBSA3H.
Camas mpodvHasi — KOBaJICHTHasI, BEIMYMHA e¢ dHepruu cBsi3u cocraBiser 300—400 k/[x/mounb, nonnoit — 160—460,
BojoponHOH — 8-12, comeBoro Mocthka — 4—06, 3JIEKTPOCTATHYSCKOTO B3aMMOACUCTBUS — 6, ruapodoOHOTro
B3auMoieiicTBUs — 4-8,5. DHeprus B3aUMOJCHCTBHA (aAre3un) MpH ajcopOLMOHHON MMMOOWIM3AIMH COCTABIISET
He 6onee 10 kJ{x/MOb.
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MmmoOnnm3anys MHMKPOOPTraHM3MOB METOJIOM BKJIIOYEHHUS B TEIM XapakTepH3YyeTcsi JIOCTaTOYHOM
MPOYHOCTBIO (PUKCAIMM KJIETOK B IOJMMEPHOM CeTKe, B SYEHKHM KOTOPOM MPOHMKAIOT MOJIEKYJBl cyOcTpara.
[onuMepHble renu yCTOHYMBEI K MEXAaHWYECKHM BO3ICHCTBHMSAM, HE BCTYHNAIOT B XHMHYECKHE DPEaKIUH C
peareHTaMu, IPOHHUIIAEMBI [UII KOMIIOHEHTOB CyOCTpaTa M MPOAYKTOB MeTa0OoIM3Ma MHUKPOOHOW KIeTKH. YTOOBI
HOJIyYHTh Tellb C BKIIOYCHHBIMH B HETO JAPOMOKEBBIMH KJIETKaMH, HEOOXOOMMO HX CYCICHAWUPOBATH B PacTBOpE
eI, a 3aTeM CO37aTh YCIOBUSI TS 00pa3oBaHus CTyaHs (puc. 2).

Puc. 2 Mexanusm obpazosanus eeneii: a) NOIUMEPHbLL MOIEKYIAPHYLI KYOOK, 6) 080UIHASA NOIUMEPHAS. CRUPAL, 8)
nY4oK cnupaietl; ¢) Haocmpykmypa, o) o0paszosanue yeneii arbeuHama npu yuacmuu noaueaieHmHoulx KamuoHogs

[Tox KoBaJeHTHBIM CBSI3bIBAHHEM IOHHUMaeTcs 00pa3oBaHUE XMMHUYECKHX CBS3€H MEXIy MOBEPXHOCTSIMHU
KJIETKM U HOCUTEJsI C ITOMOLIBIO JIOTIOJHHUTENBHBIX CHIMBAIOIIMX areHToB. Hocurenb akTUBHPYIOT, 0OpabarbiBast
CHEeNMANbHBIMU BEIIECTBAMHU, HECYUIMMM HEOOXOJMMble aKTHUBHBIC TPYNIHMPOBKH. J[aHHas CBA3p obecredyuBaeT
BBICOKYIO IIPOYHOCTb KOHBIOTATa, a TAKXKE YCTOMUYMBA IIPU MIMPOKUX Auana3oHax pH u temmeparypsl, BCIEACTBUE
4ero He MPOUCXOAUT JECOPOLIUH KIETKU C HOCUTEIS.

K meronam nMMoOuIM3anny MUKPOOHBIX KIIETOK C HCTIOJIb30BAHMEM «MEMOpPaHHON TEXHOJIOTHI) OTHOCHTCS
MHUKpOKAIICYJINPOBaHUE. BHemHsAs 000JI04Ka MHUKPOKANCyd MPEACTaBIsSeT COOOH TOHKYIO HCKYCCTBEHHYIO
MeMOpaHy, He IPOHUIIAEMYIO JUIS KJIETOK, HO IPOHUIIAEMYIO JUIS PACTBOPUMBIX BeriecTB. Co31aHNe MUKPOKAIICYJI C
MMMOOHMIM30BAaHHBIMHU KJIETKAMH BO3MOXHO C TIOMOIIBIO METO/a JUCIEPTUPOBAHUS M TpaHyIMpoBaHus. B mepom
cilyqyae MHKpOOHyI0 OnomMaccy JIWCHIEPrHpYIOT B HECMENIMBAIOIIYIOCS C HEH OpraHu4ecKylo J>KHIIKOCTb,
CrenuaiIbHble 00aBKM, HAaXOMAIIMECS B JKHIKOCTH, 00pa3yloT MEMOpPaHHYIO IJIEHKY Ha MOBEPXHOCTH KarleseK
BOJHOH (a3bl. Bo BTOpoM cilyyae cycrieH3Hsi KJIETOK ¢ MOMOUIBIO JIO3UPYIOLIETO YCTPOMCTBA MOAAETCsl TaKkKe B
HECMEIIMBAIOUIYIOCS C BOJOW OpraHMYecKyl IKHMAKOCTb, THe Ha pasgeie (a3 ¢dopmupyercs o000g04Ka
MHUKpPOKancynbl. [IepCreKTHBHOCTS JTAaHHOTO METO/a 3aKJII0YaeTCs] B BOBMOYKHOCTH CO3JIaHHS BBICOKHX YIENbHBIX
KOHIIEHTpAIi OMOKaTaln3aTopa B PEakTOpax, MPHU 3TOM BO3MOXKHO 3HAUMTENBHO YMEHBIIUTH 0OHIMHA 00BEM
peaxTtopa. OmHAKO METOIUKA CO3/aHUS MUKPOKAICYT TEXHUYECKH CIIOXKHA WIM TpeOyeT areHTOB TOKCHYHBIX IS
KJIETOK.

Takum oOpazoM, OBUIM PACCMOTPEHBI OOMIME TPUHIOUIBI MOIYYCHHS HMMMOOWIN30BAHHBIX JPOMOKEH.
[JanbHeiimas paboTa HanpasiieHa Ha OoJiee JeTallbHOE N3yYeHHE MMMOOWIN3AINU MTUBHBIX JPOXOKEH C IIOMOIIBIO
9KCIIEPUMEHTAIIbHBIX HCCIICIOBAHMUM.
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Pa3paboTka onbITHO-IPOMBINLJIEHHBIX ANIMIAPATOB U YCTAHOBKH /IS MEMOPAHHOIO
KOHICHTPUPOBAHUA MOJIOYHBIX CPEX
Bunozpaockuit Hnva Buxmoposuu
Mpycaes Ilapsu3 Aodypamuoosuy
Caszonoea Examepuna Koncmanmunoena
Kemeposckuii mexunonocuueckuilt uHCmumym nuujeotl npomvliuieHHocmu (Vyuueepcumem)
Jlobacenxo bopuc Anamonvesuu, 0.m.H.
Vinogradskiil990@mail.ru

MeMOpaHbl SBISIOTCS HAayKOEMKOI IMPORYKIMEH MEXOTpaclieBOro NpHMeHeHus. B Hacrosiiee Bpems
MeMOpaHHBIE METOJbl HaXOJAT IIUPOKOE NPUMEHEHHE B IUIIEBOH NPOMBINUICHHOCTH, B YacTHOCTH  IIPH
nepepabOTKe MOJIOKA M MOJIOYHOH CBIBOPOTKH, ITyTeM KOHIIEHTPUPOBAHHUS.

OnHUM U3 NMEPCHEKTUBHBIX HAINPaBJICHUH B 00JACTH KOHLIEHTPUPOBAHUS JKUJKUX IHIIEBBIX CPEH SBISACTCS
UCIIOJIb30BAaHUE KOHIIEHTpaunMoHHON mossipu3anmu. CyTh crocoba 3akiioyaeTcss B OTBOJE KOHIEHTpaTa
3aJep)KUBAEMBIX BEUIECTB W3 OOJAcTH, MPHIETAONIEH K IOBEPXHOCTH MeMOpaHbl. IIpu 3TOM NpPOM3BOIMTCS
MeMOpaHHOe (UIbTpOBaHHE uepe3 MeMOpaHy. OTBOJ KOHIEHTpaTa C OOJNBIINM COJEPKAaHHEM PacTBOPEHHBIX
BEIECTB M HCIIOJIb30BAHWE €T0 B KA4eCTBE T'OTOBOTO NMPOAYKTAa WM MCXOJHOTO PacTBOpa Ul MOCIEAYIOLIETO
KOHILICHTPHUPOBAHUS MTO3BOJINT HHTEHCH(UINPOBATH MPOIIECC.

HCHOJ’ILSYGMH@ CCTOAHS alIapaTbl € OTBOAOM IMOJIAPU3AIUOHHOTO CJIOSA MOXKHO pa3ACJIMTh Ha TPU I'PYIIIbI:
1. KOHCTPYKIHNH, B KOTOPBIX NPOU3BOAUTCA OTBOJ CJIOA;

2. KOHCTPYKIHWH, B KOTOPBIX HApPSAY C OTBOJOM CJIOS IEPHOANYECKH OCYIECTBIISIETCSI OYUCTKa MEMOpaHBI;
3. KOHCTPYKIHWH, B KOTOPBIX OJIHOBPEMEHHO C OTBOAOM CJIOSI IPOU3BOIUTCSI OUUCTKA MeMOpaHsI [1].

Ha (puc.l) npencraBneH anmapaT ajisi MEMOPaHHOTO, pa3AeieHHs B KOTOPOM MPOHM3BOJAUTCS OTBOJ
HOBEPXHOCTHOTO CJIOSI KOHIIEHTPATA.

7

& g l~ &

puc.l Annapam ons membpanHo20 pazoenerus ¢ NoabIM Konycom. 1-eaiika; 2-pe3vba; 3- OpenasicHast
mpybka; 4-membpana; 5-emynxa xonuueckas; 6- npopesu; 1,8-nepemounvie u omeoouvie kaunanwt; 9-graney;10-
8bix00HOe omgepcmue; 11-3az0p

Koncrpykuust, mpemycMmarpuBatomast otTBoA 1ud y3uoHHOTO ¢JIos TpuBeieHa Ha (puc.2)
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puc.2 Annapam 015 MeMOPAHHO20 KOHYEHMPUPOBAHUsL C NOCMOAHHOU ouucmkol memopansl. 1,11-xopmyc; 2-
KOXYX; 3- maTpy0oK;4,5- KonbLeBbIe meiH; 6-IITOK; 7-pe3bda; 8-Tpyduaras memOpana; 9-ciimpains,; 10- nonacty;
12.13 — mrynepa 11 MoABOAA MPOAYKTA

Kak mokaspiBaeT MpakTHKa, CYIMIECTBEHHBIM CACP)KHUBAIOMIMM (PAKTOpOM UIS WX INHPOKOTO BHEIPCHUS
SBIISICTCST WHTCHCHBHOE CHIDKEHHE IPOW3BOJUTEIFHOCTH B Tporecce TmepepaboTku [2]. DTo 00ycloBIeHO
HaKOITJICHHUEM 3aJIep)KUBACMBIX BEIIECTB HAa IMMOBEPXHOCTH MeMOpPaHBI (TaK Ha3bIBAEMBIN IOJSPU3AIMOHHEIA CIIOH),
YTO B JalbHEHIIEM NPHUBOJUT K OOpAa30BAaHMIO CJOS Telsd Ha e€ MOBepXHOCTH. VIMEHHO B HEM COCPEIOTOYCHO
OCHOBHOE COTIPOTHBIICHHE MAaCCOIEPEHOCY, KOTOPOE HETaTHBHO BIMSET HA MPOU3BOAUTENBHOCTE. MeToabl 60pbOBI
C THUM SIBJIEHUEM pa3HOo0Opa3Hbl, HO Majod(hekTuBHbI [3].

B cBs3u, ¢ uyeM OBUIO TPEIOKEHO HAYYHO-TEXHMUYECKOE pelleHHne, NpeaycMaTpuBaroliee OTBOA U
WCIIOJIb30BaHNE TOABMKHON YaCTH MOJISIPU3AIMOHHOTO ¢J0s. JlaHHBIH MOJX0] MpeIycMaTpruBaeT CO3JaHue HOBOTO
THIIA aNnapaToB, MPUHIUIHAIBHO OTJIMYAIOIINXCS OT TUIIOBBIX, U MEMOPAHHBIX YCTAHOBOK, B KOTOPHIX OHH MOTYT
OBITh UCIOJIB30BAHbI.

CpaBHUTENBHBIN aHANM3 pPE3YyNbTaTOB HKCIIEPUMECHTAIBHBIX HCCIIEAOBAHUI OINBITHBIX KOHCTPYKIUH
MO3BOJIMJI, YTO HanboJiee MPOCTHIMH B TEXHHMYECKOM HCIIOJHEHHHM SIBIISTIOTCS alnaparthl, OTHOCSAIINECS K IEePBOH
rpy1me.

[Ipr TPOEKTUPOBAHUM ONBITHO-IIPOMBIIUICHHBIX KOHCTPYKIMH HCHOJB30BAJICS MAacCIITaOHBIH Iepexof,
UCIIOJIb30BaHbl KOHCTPYKTHBHBIE PELICHHS amnmnapaTtoB MNepBod rpymnmnbl. ONBITHO-NPOMBIIIIEHHBIE AaMNaparsl
COCTOSUIM M3 KOpILyca, BHYTPH KOTOPOTO HAXOJMIMCh CEMb IMIMHIPHYECKUX YIbTpa(uIbTPAllMOHHBIX MeMOpaH
muamerpoM 10 MM u gmuHOM 180 MM. B kadectBe MeMOpaH NPUMEHSIINCH KepaMHUYECKHE OJIHOKAHAJIbHBIC
anemenTsl THma KY®3-1 mpomssoactea HIIO «Kepamukdunbsrpy» ¢ pasnuuHsiM auamerpoM mop. Ha Beixome
MEMOpaHHOTO ammapaTa YCTaHABIMBAJOCh OTBOAAIICE YCTPOWCTBO OpPWUTHHANBHOM KOHCTpykmmu. Cxema
MeMOpaHHOW yCTaHOBKHM C OIBITHO-TIPOMBIIIIIEHHBIM allllapaToM IIpeCTaBiIeHa Ha puc.3.

MemMOpaHHasi yCTaHOBKA BKJIFOYAET B ce0si OCHOBHOE 000pynoBaHue (MEMOpAHHOTO amnmaparta ¢ OTBOISIIUM
YCTPOWCTBOM) M BCIIOMOTATENIbHOE (€MKOCTEH, TPyOOIPOBOAOB, HACOCA BEHTHJICH M KOHTPOIBHO-U3MEPHUTEIBHBIX
npubopo). Ilepen HayamoM pabOTHI yCTAaHOBKY W O0OpYyIOBaHHE NE3UHPHUIUPYIOT COTNIACHO HHCTPYKIUH IO
CaHHWTapHOW 00paboTke yIbTPadWIBTPALUOHHBIX YCTAHOBOK, YKOMIUICKTOBAaHHBIX MEMOpaHaMH BTOPOTO
TTOKOJICHUS.

Pabora ycTaHOBKM TpPOHM3BOIUTCS B CICAYIOIICH MOCIENOBATEIBHOCTU: IOCJE 3allOJHEHHUS EMKOCTH 1
HEOOXOIUMBIM 00BEMOM HCXOJHOTO PAaCTBOpA BKIIOYAIM HACOC 2 W YCTaHABIMBAIN HEOOXOIUMOE JABICHHC B
cucteMe (0 YeM CBHICTENLCTBOBAIM IMOKa3aHUs AaTdyuk naBieHus 4). CKOpOoCTh TEYCHHsI pacTBopa B KaHaie
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MEMOpAHHOTO ammapara 5 pPacCUYMTHIBAIM IO IMOKa3aHHMsIM pacxogomepa 3. B mpormecce IUPKyIAIUH pacTBOpa
MPOU3BOJIUIICS OTBOJ (PUIIBTpaTa W MOJSIPU3AIMOHHOTO ciios. [Iporiecc 3aBepiiany Mpu AOCTHKCHHUU 3aJaHHOTO
TEXHOJIOTHYECKOTO pe3ynbTara (HEOOXOMUMON CTEeTeHH KOHIICHTPAIlMM NPONYKTa I COJCPKAHUSI CyXUX
BemecTB). PereHepanuio MeMOpaHHBIX 3JIEMEHTOB IPOM3BOIMIIN MOIOIIMM PAaCTBOPOM W3 €MKOCTH 1 coriacHO
HOPMAaTHBHBIM JOKyMeHTaM. llo OKoHUaHWH pabOTHl MPOM3BOAWIHN AC3MH(EKIHI0 OO0OPYZOBAaHHS COTIACHO
JIEHCTBYIOILEH UHCTPYKLUH.

MeToauka OSKCICPHMEHTANbHBIX HCCIACHOBAHUM BKIIOYANa HECKONBKO odrTamoB. Ha mepBoM odrame
MIPOBO/IMIIACH OLICHKA 0OBEMHOTr0 pacxoia OTBOAUMOTO MOJIPU3ALMOHHOTO CIIOSI OT PAcX0/a MOTOKa IPH YCIOBHH,
YTO €ro BENMYMHA U KOHICHTpAUus OyIyT MaKCHMAalbHbI. BbIIO YCTAHOBICHO, YTO KOJMYECTBO OTBOIMMOIO CIIOS
JIOJDKHO HaxoJuThest B penenax 1/20 -1/40 o6beMHOr0 pacxosa MmoToka.

puc.3 Cxema membpannot yemanosku. 1 — npuémnas émxocms,; 2 — nacoc; 3 — pacxooomep; 4 — doamuux
odasnenust; 5 — memoOpanuvlll annapam ¢ omeoosuum yempoucmeom, 6, 7, 8, 9 — 0syxxodosvie senmuiu

Ha BTOpOM 5Tame OoCymecTBISUIM HW3YYCHHE BIUSHUS TEXHOJOTHYECKUX MapaMeTPOB Ha KOHIEHTPAIUIO
OTBOJUMOTO CJOSl. bBBUIO YCTaHOBIEHO, YTO TAaKUMHU IMapaMeTpaMu SIBISIOTCS: JaBJI€HHUE, CKOPOCTb JBHIKEHUS
JKUJIKOCTH B KaHale MeMOpaH u TeMrepatypa. Hamboublee BIUsHIE OKa3bIBaCT JaBJICHHUE, BIUSHUE BYX IPYTHX
MEHEee 3HaUUTENbHO. BbUI0 0TMEUEHO, YTO MPOUCXOAUT YBEIMYEHUE KOHLIEHTPALMU OTBOJUMOrO CJIOSI B MHTEpBAJIe
mmeHeHus gasineHuid ot 0, 05 mo 0,25 Mlla, MakcuManpHOE 3HA4YeHHE KOTOPOH cocraBiseT mopsinka 20% (mo
OTHOIIICHHIO K KOHIIGHTPAIMH [TOTOKA B KAHAJIC arliapara).

Takum 00pa3oM, TpeaCTaBie€Ha OIBITHO — MPOMBINUICHHAS MeMOpaHHash YCTAHOBKA IO3BOJISET
OCYILIECTBIISITh KOHLEHTPAIIMIO MOJIOUHBIX CPEll, [IPU 3TOM COKpaIllasi MacCOIepPEeHOC IMyTEM OTBOJIa KOHIIEHTPATA.

Crincok myOmuKanuii:

[1]. Jlo6acenxo B.A., Heaney B.H., Kocmodemvsinckuii FO.B. u dp. Annapam onss mem6pannozo pazoenenus: Ilamenm Ne
2119378. —Onyb6n. 27.09.98 ¢ B.U. Ne 27.

[2]. Jlo6acenxo B.A., [Tasckuii B.A., Mexanowuna A.A., Jlowununa T.B.: Annapam 0nist MeMOPAHHO2O KOHYEHMPUPOBAHUSL:
Iamenm Ne 2217224.-Ony6n. 27.11.2003 ¢ b.H1. Ne 33.

[3]. Jlobacenko, B.A. Ynompapunompayus: Teopus u npaxmuxa / 5.A. Jlobacenko, A.I'. Cemenos, FO.H. 3axapos. -
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Bbe3aikorojibHble HAMMTKYA BA3KOI KOHCHUCTEHIIUU HA OCHOBE 3€PHOBOIO M IJI010BO-
SICOXTHOTO CHLIPbA
Tupenko /lapva Anexcanopoena

Cepzeesa Hpuna IOpvesna
Munnep FOnus IOpvesna

Kemepoeckuii mexnonoeuuweckuii uHcmumym nuyesoi npOMulULIeHHOCU (YHUsepcumen)
Kucenesa Tamvsana ®@edoposua, 0.m.H.
girenko.gera@yandex.ru

®DopMHUPOBaHUE AKTUBHOIO CIpPOCA HA MPOMYKTHI MHUTAaHHUS C BHICOKOM MUINEBOM LIEHHOCTHIO OMpenenseT
aKTyaJIbHOCTh pa3pa0OTKM HOBBIX BHAOB IHUILIEBBIX HPOJYKTOB, a HMEHHO (YHKIHMOHAIBHBIX HAIUTKOB.
OcCo0eHHOCTh HANHMTKOB B TOM, YTO OHH SIBJISIOTCS OTJIMYHOW OCHOBOW JUIS HPOW3BOJCTBA (YHKIIMOHAIBHBIX
NPOJYKTOB, T.K. BBEJICHHE B UX COCTaB OINPEAEICHHBIX HHIPEJUEHTOB HE COCTABISIET OCOOOH CIIOKHOCTH, a TaKKe
MHHHMaJIbHas 00paboTKa (TepMuyecKas) Mo3BosIsieT Hanbosiee IMOJTHO COXPAaHHUTH MTOJIE3HBIE BEllecTBa HAlMUTKa. Tak
K€ CTOMT YNOMSHYTh O TOM, YTO TaKTHJbHBIC OLIYIICHWS IPH YIOTPEOJCHWH HAMUTKOB WM, HampuUMeEp,
xJ1e000YIIOUHBIX M3/eNni, 3HAYUTEIbHO pasHATCA. OTHENBHOE IMOJO0XKEHHE B KiIacCH(PHUKAIUKN (YHKIHOHATBHBIX
HaIMTKOB 3aHUMAIOT HallMTKH HAa OCHOBE 3€PHOBOTO CHIPhs. [IpencraBuTensiMu 3TOM TPYIIbI ABIAIOTCA Kucenu. B
HACTOsSIIIEE BpPEMsI PBHIHOK IIEPEIOJIHEH CYXMMH IHIIEKOHICHTPAaTAMH Ha OCHOBE KapTO(EIbHOrO Kpaxmala
(comepxaHue OHMOJIOTHYECKH AaKTHUBHBIX KOMIIOHEHTOB B KOTOPBIX HE TaK YK M BEJIHKO), a KOMIIAHHH,
BBIITYCKAIOIINX OyTWINPOBAHHBIE 3€PHOBBIC KHCENH OYECHb HEMHOTO, T.K. (DAKTHUECKH HET IPOMBIIUICHHON
TEXHOJIOTHH MPOU3BOACTBA BHICOKOBSI3KMX HAITUTKOB, Pa3JIMBAEMBIX B TIOTPEOUTEIBCKYIO Tapy, ¢ OOJIBLIMM CPOKOM
TOAHOCTH, TOCTYNHBIX MIUPOKOMY KpyTy noTpeduTesneil. BlmeckazaHHOE MOATBEPKAAET aKTyalIbHOCTh pa3paboTKU
TEXHOJIOTHM M PELENTypbl HAIUTKOB BA3KOW KOHCHCTEHLIMHM HAa OCHOBE pa3jIM4YHBIX BHIOB 3€PHOBOW MYKH HU
IUI0/I0BO-SITOTHOTO CBIPBSL.

B HacTOSIIMX HCCIIEAOBAHUIX BHIOOP CHIPhsi OOYCIIOBIICH CIEAYIONIMMHU (DAKTOpaMH: OKa3bIBAEMOC BIIUSHHE
KOMITOHEHTOB CBIPhSl HA OPTaHU3M UYEJI0BEKa, a TAKIKE OPTaHOJIEITUIECKUMH XapaKTepUCTUKaMU FOTOBOTO HAMMTKA.
I'maBHBI KOMIIOHEHT KHUCEJS - OBCSHAs MyKa, cCOAepX»aHHe €€ B 3achlii coctaBysio oT 50 go 70%. B kauecte
ANBTEPHATHBHOTO CHIPBS MCIOJB30BATN YCUCBHUHYIO, JIFHAHYIO U prkaHy0 MyKy. O OJaroTBOPHOM BIHMSHUHU STHX
3]IaKOB HAa OPTaHW3M YeJOBEKa M3BECTHO NaBHO. B HHX NpPUCYTCTBYeT OOJBIIOE KOJMYECTBO aHTHOKCHIAHTOB,
KOTOpBIC [AIOT OpraHu3My BO3MOXXHOCTh CONIPOTHBISITECA PA3MUYHBIM WHQPEKIWSIM, a Takke MNaryOHBIM
BO3ACUCTBHAM OKpYKaromied cpenbl. Kpome Toro, JaHHBIE POIYKTH OOTaThl BUTaMUHAMHU Tpymrmsl B, dhocdopom,
KaJbIeM, JKeJe30M, cojepkar OWOTHH. Kucennm Ha OCHOBE OBCSHOH MYKH CIIOCOOCTBYIOT HOPMAJH3alldd
JIESITEIBHOCTH JKEJIYIOYHO-KUIIIEYHOr0 Tpakra W mpodwmiaktuke oxupenus. Comepxamipecs B HHX I[CHHBIC
MUIIEBBIE BOJIOKHA, CTUMYJIUPYIOT MEPUCTAIBTUKY KUIIICYHUKA.

OKcIepUMEHTAJIbHbIE BAPHAHTHI IIOJIM3EPHOBBIX CMeceil MPeICTaBICHbI B TAOJIHIIE:

Vcnonp3yemast Myka, %
Ne o6pasia
OBCsIHasA YeuyCBUYHAs JIbHSHAas prKaHasd

Oobpaserr 1 50 35 5 10
Oobpaserr 2 55 20 10 15
Ob6paszen 3 60 15 15 10
Oobpaserr 4 65 20 5 10
Ob6paszen 5 50 25 10 15
Ob6pa3zer 6 55 15 15 15
Obpaser 7 60 25 5 10
Oobpaserr 8 70 20 10 -

K 3epHOBOI OCHOBE MOOABIISLIN IJIOJOBO-ATOJHBIE COKH M Tope. JlaHHBIM MpHeM IMO3BOJSET YIy4IIHTh
OpPTaHOJENTHYECKNE XaPAKTEPUCTUKH TOTOBBIX HAIMUTKOB, T.K. BKYC TOJIbKO 3€PHOBBIX HAMUTKOB HEJOCTATOYHO
CIaJIKWiA, apoMaT HE CTOJb MPHUATEH (3€pPHOBOM) W I[BET CBETIIO-OEKEBBIM C CEPOBATHIM OTTEHKOM. [l1070BO-
STOJTHOC CHIPbE BHOCWIM B KoimdecTtBe He Oonee 40 % ot oOmiero oObema HammTka, 4TOOBI HE JOMYCTHTH
pa30aBicHHS.

[o pe3ynbraram nabopaTOpHBIX JETYCTAMOHHBIX UCTIBITAaHWI BhIOpaHbI 1Ba oOpasma - Ned u Ne8. Obpazer
Ne4 ornmuancs cnerka ropbKOBaTHIM IIPHBKYCOM, YTO 00YCIIOBIICHO COZEp’KaHWEM pXKaHOW MYKH B KoiudecTe 10
% oT 001Iei Macchl 3epHONPOIYKTOB. JJobaBieHne yeueBHIHON MykH B koimdectBe 20 % oT 00Ield MacChl ChIPhS,
MO3BOJIMJIO YITyYIINTh BKYCOBBIC XapaKTEPUCTUKN HANUTKa. B 11eom BKyc cbamaHCHpoOBaH, KOHCHCTEHITUS HEXKHAs,
cBoiicTBeHHas1 kucemro. OOpasen Ne§ oTnmyancs OTCYTCTBHEM TOpPEYM, MATKHM BKYCOM W HEXXHOHM TEKCTYpOW.
DOpMHUPOBAHUIO JAHHBIX OPTAaHOJIENTHYECKUX TECKPHIITOPOB CIIOCOOCTBOBAJIO OTCYTCTBHE B KOMITO3HIIMU PIKaHOU
MYKH ¥ TOBBIIIICHHBIM COACPKaHUEM JHHSIHOM (B cpaBHeHHH ¢ oOpa3iiom Ned).

TexHonorHs MPUTOTOBIICHUS KUCENeH IpencTaBieHa Huxe (puc.1).
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CUCBUYHAS
MyKa

JIpHgHAS
MyKa

q
P>xanas myka

\’[ Jlo3upoBanue

3atupaHue
(rugpomonynsl:10;
t2a=30°C; t,0,=100°C)

DepMeHTHBIN
Ipemnapar
«Tepmamum»
0,4% k macce
CBIPBS

U

DunbTpoBaHue Yepe3
MCJIKOAYCUCTBIC CUTa

OxaxxaeHne

Coxu (B

KOJIMYECTBE [Trope (B komMIECTBE
<
25% ot Kynaxuposanue 15% ot obmero
o0miero o0bema)

ARm A ea)

puc.] Texnonoeus np0u330z)cm6a HANUMKO8 8513KOU KOHCcUcmeHyuu

[ocne cMemmBaHus 36pHOBOI OCHOBBI C TUIOJIOBO-STOAHBIM CHIPHEM, OPTaHOJIENTHYECKHE XapaKTEePHUCTUKH
TOTOBOTO MPOJYKTa 3HAYUTENbHO YIYyUIIMINCh. BKyC cTal HACBIIIEHHBIM, LIBET U apoMaT COOTBETCTBOBAIU
BBIOpPaHHOMY CBHIPBIO, KOHCHCTEHIHS COPMHUPOBaANAch HEXHasi, IPUSITHAsT, TOTOBBIHA MTPOAYKT NPHOOPENT TOBapHbIH
BUJL.

B nporniecce mo6aBneHus I00BO-SATOJHBIX COKOB H MIOPE MPOUCXOTUT YMEHBIIICHHE KOJIUIeCcTBa Oeka B
HalMTKaX. BocnojgHeHWe NHUIEBOW [IEHHOCTH TPOM3BOIMIM C TIOMOIIBI0 CyXoro OENKOBOTO mpermapara
«HoBolIpotenn». 'oToBBIE 00pa3Ibl KUCENSI MOABEPTIIH (PU3UKO-XUMUIECKOMY aHATU3Y.

B Ttabmume mpencTaBieHBI MOKa3aTeIHW OMBITHOTO obOpasma Ne@ m HamMTKOB Ha €ro ocHoBe. BHecenme
OenkoBoro mpenapata «HoBollpoTenH» B TOTOBBIE HAMUTKU BSI3KOH KOHCHUCTEHIIMHA CIIOCOOCTBYET YBEITHUYCHUIO
COJIEp)KaHUSI B HUX a30THCTHIX COEIMHEHHH BBICOKO- M HU3KOMOJEKYJSpHBIX (pakumii. IIpy 3TOM B HEKOTOPBIX
HalUTKax Co/iepXaHue Oelka JOCTUraeT ypoOBHS KOHIIGHTpanuu Oelka B MOJIOKE, KaK JTaJOHHOM HAaIHUTKE IO
COJIEPKAHUIO B HEM JaHHOTO HYTPUEHTA.

JerycranionHas OIleHKa KHCeJle NpoBoaWwIach MO paHee pa3zpaboTaHHOM Ha Kadenpe «Texnosorus
OponmibHBIX Tpon3BOJACTB M KoHcepBuposanus» (KemTUIIII, r. KemepoBo) nerycranmoHHO# Kapre «OleHKa
HAIUTKOB BSI3KOM KOHCUCTEHIIUU.
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Hccnenyembie 00pa3iibl
Onpenensiemslii 3eproBas Kucens Kucenb Kucer Kucens «Bumns»
Tokasare/b MynbTHGPYKT «Bumasay «MymeTHgpyKT> + 4% Oenka
OCHOBa «My. Dy 1 3% Genka 0
Maccosast 1oJst
CyXHX BEIECTB, 6,9+0,1 11,2+0,1 13,6+0,1 12,743%0,1 12,351+0,1
%
KucaotHocTs,
cM3 p-pa NaOH 0,8+0,1 3,1+0,1 3,620,1 2,940,1 3,3+0,1
KOHII-ITUH 1
M/mm3
Konuenrtpauus
AMHHHOLO 3,5+0,1 1,8+0,1 1,8+0,1 2,1£0,1 2,5+0,1
aszota, Mr/100r
Conepixatine 2.43+0,1 0,87+0,1 0,65+0,1 2,55+0,1 3,19+0,1
6enka, 1/100M

Ora KapTa MO3BOJISACT ONPECIUTh KAUeCTBO HAMMUTKOB IO CICIYIOMICH IIKaJIe:
- -oTnu4HOE KavyecTBo: 12,1-13,5 6amios;

- -xopoiuee kauectBo: 10,6 — 12,0 6amnos;

- -mocpeacTBeHHoe kadecTtBo: 9,1 — 10,5 6amnos;

- -YIOBJIETBOPUTEIBHOE KadecTBO: 8,1 — 9,0 6amios;

- - HEYNIOBIICTBOPHUTEIBHOE Ka4eCcTBO: MeHee § 0aJlIoB.

Kucenp «MyipTupyKT» HOIYYIHI CyMMapHYIO OIeHKY 12,7 6amioB, a kucenb «Bumas» - 11,9 (otnmyHo n
XOPOIIO, COOTBETCTBEHHO). VITOTM OpraHONeNTHIECKOH OIEHKM IOKa3aHbl Ha auarpamme (puc.2). OueHKn Kucemis
«MynbTHPYKT» Ha AUarpaMMe MOKa3aHbl CIUIONTHON JIMHHUEH, a Kucess «BUIIHI) MpephIBUCTON.

BHeIJ.IH;II‘:I BHO H IIBET

KOHCHCTCHIIIMA BEYC

apoMar
puc.2 Opeanonenmudeckas oyeHKa Kucenel Ha 3epHogotl ocroge Ne§

B pesynbrare npoBeeHHBIX HCCIENOBAaHUN Pa3pabOTaHbl PELENTYphl HAITUTKOB BS3KOW KOHCHCTEHIMH Ha
OCHOBE 3EpPHOBOTO CBIpbS M IUIOJOBO-STONHBIX ToONy(habpukaroB. [lokasaHa 1enecooOpa3sHOCTh BHECEHUS
GenkoBoro mpemnapata «HoBollporemH» B HamMTKM C LENbIO TOBBIMICHUS COAEPXKAHUS BBICOKO- U
HU3KOMOJIEKYJSIpHBIX ~ (pakumii  Oenka. Pe3ymbraTel JeryCTallMOHHBIX HCIBITAHWH TOTOBBIX IPOJYKTOB
CBHJICTEILCTBYIOT O TOM, YTO BKYCOBBIC XapaKTEPUCTHKH pa3pabOTaHHBIX HANUTKOB HE YCTYNAalOT YXKe
[IPUCYTCTBYIOIIMM Ha PbIHKE KHUCEJSIM Ha 36pHOBOM OCHOBE.
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Pa3paborka peuentypbl 0yJJ0OYHOI0 M31eJIUS ¢ MATON U aneJJbCUHOM
3aoonomnosa Examepuna Anexceesna
Kemepoesckuii mexnonoeuuweckuii uHcmumym nuyesou npOMuluLIeHHOCU (YHUsepcument)
Teiyenxo Enuzasema Anexceeena, 0.m.H.
zabolotnova94@mail.ru

B xome pabotel Opnia paspaboTaHa perentypa OymodHOTO HU3menHs. Tak Kak aKTyalbHBIM SBISICTCS
oborameHne OYITOYHBIX U3IEIHH PaCTHTEIBLHBIM CHIPhEM, IMEHHO OHO M PacCMaTpUBAalioCh B KauecTBe 100aBOK K
OyJOYHBIM M3IEIIHSM.

st BBIOOpa PaAcTUTEIBHOTO CHIPBS, HCIIONB3YEMOTO B OYJIOYHBIX HW3JCIHSX, ObLUIM W3YUYCHBI IOJIC3HBIC
CBOWCTBA MATHl M amnejbCHHA. BBISIBICHO, 4TO amenbcuH OoraT BuTamMuHOM C, OH cocTaBisieT 66,7% OT HOPMBI
90mr. Taxke ameiabCHHBI OOraThl TAaKUMH MHKPOJJICMEHTAMU Kak JKele30 W IUHK. boiblie Bcero u3
MaKpORJIEMEHTOB B amenbcuHax K, Bropoe mecto 3anuMaeT Ca, namee uaér P, yetéproe Mecto moaemwaun Mg u
Na, B He3HaUHMTEILHOM KosinuecTBe cojaepxarcst S u Cl. B msare npeobianaer comepxanue Buramuna C, ona 6orara
ButamuHOM PP m HD. U3 makposmemeHTOB Oonbine Bcero B MATe Kamusd W Kamphous. Cpeau MHKpPOSIEMEHTOB
TIepBOE MECTO 3aHUMAET JKeJe30.

Tax ke MsTa COICPIKAT: 3aMCHUMBIC (apTUHIH, BaJIH, THCTUANH, H30JICHINH, JICHITNH JIU3HH,
METHOHHH, TPEOHWH, TpurrodaH, (CHWIATaHWH) W He3aMEHHWMBIC (JIaHWH, acHaparuHOBas KHCIOTa, TIIHIUH,
TIIyTaMUHOBasl KUCIIOTA,IIPOJINH, CEPUH, TUPO3WH, MUCTEHH) aMHUHOKHUCIOTHI;, CTEPONBI — (PUTOCTEPOIIBI; YKUPHEIC
KHCJIOTBI (Owmera-3, Owmera-6); HACHIIICHHBIC (MHpHCTHHOBAS, MMaJbMHTHHOBAS, CTeapuHOBAas),
MOHOHEHACHIIIEHHbBIE (MaJbMUTOJICUHOBAS, OJIEHHOBAsSI), TTOJTMHEHACHIIIICHHBIE (JTMHOJEBAs!, TUHOJIECHOBASI) KUPHBIE
KHCJIOTHI.

MsiTa ¥ anensCHH coaepkar B cebe 3dupHbIe Macia, o0nagarone spKUMH M HACBIIICHHBIMU apOMaTaMHu.
N3BectHbIll apomarepaneBt, L. [Ipaiic pekoMeHayeT coueTaTh Macja MO CTENEHH JIETy4eCTH UX KOMIIOHEHTOB.
[lpu cocraBieHHH KOMIIO3MIMHM BBIOMPAIOTCS Macjia C pa3HOil JIeTy4yecThI0 KOMIIOHEHTOB. Maciio aneibcuHa
00J1a/1aeT BBICOKOM JIETY4ECTbIO, @ MacjIO MSATHI CPEHEH, 4TO TOBOPUT 00 MX BBICOKOIT COYETaEMOCTH.

W3 BrImecka3aHHOTO BHUAHO, YTO M MATa M aIICJIbCUH OKa3bBIBAIOT 6J'IaFOTBOpHO€ BJIMSAHHUC Ha OPraHu3M
qeloBeka. A YAa4uHOC COYCTAHUC BKYCa M apoMaTa JAHHOTI'O ChIPpbA CHOCO6CTByeT HCIIOJIb30BaAHUIKO MMCHHO 3TOI'0
COUYCTaHUsA B 6yHO‘IHOM U3 aCINu.

Pa3pa60TI<y peUenTyphI 6yJ'IO‘IHOl"O n3aciausa ¢ MSTOH M anelIbCHHOM IPOBOANIIN SKCHECPHUMCHTAJILHBIM
IIyTeM, YYUTbIBAA, YTO HOHy‘ICHHBIfI MNPOAYKT HOJIKEH OBITH TOAHBIM IO OPraHOJICIITUYICCKUM IIOKA3aTCIIAM.

I/I3yqua U TIPHUMCEHCHA TCXHOJIOIMd HNPOU3BOJACTBA 6yJ'IO‘IHLIX PI3,I[CJ'II/II7[ C MATON H aIllCJIbCHHOM,
BKJIIOYaromas CJICAYOIHNUE TEXHOJIOTUICCKUE ONI€paluun:

1-611i 5man oxBaTbIBaeT cHoco0, MepeMelleHHe M XpaHeHHe KaK TIJIaBHOTO CHIPhs (MyKa, BOJA, COJb,
JIPOXOKH), TAK M BCTIOMOTATENIBHOTO CHIPHS (caxap, CIMBOYHOE Macllo, Silla, MATa, alleIbCHH).

Penentypoii mpeaycMOTpEeHO MCIIONIB30BaHWE MYKH BBICIIETO copTa. Bony ucmons3oBanu muTheByro. s
COBEpPIIEHCTBOBAaHMS BKyCa M KOHCHUCTEHIMH TeCTa M00aBISUIH COJb. [IpOXOKHM pacHIeIISIOT caxap Ha CIHPT H
YIJIEKUCIIBIN Ta3, KOTOPBIH pa3phIXJIseT TECTO, MOBBIMIAs €ro MopucTocTh. Caxap yiydlaeT BKYC, YBEIHMUHBACT
MHUTATEIbHYIO HEHHOCTh Oynouku. CIMBOYHOE MAcIIO JieJaeT JIydille KOHCUCTEHIINIO OYJIOYHBIX M3JENUH, YITydIIaeT
BKYC, YBEJIIMUMBAET €TI0 MUTATEIBHYIO LIEHHOCTb.

2-01l 9man BKIIOYAET MPOLECCHI MO MOATOTOBKE CBHIPhS K MCIIOJNB30BAHHIO B MPOU3BOJCTBE (IIPOCEHBAHUE
MYKH, CMEIIMBaHHE APOXOIKEH W BOJBI, pPACTBOPEHUE caxapa M COJM, W3MEJIbUYeHHE MSTHI, LEApPbl U >KMbIXa
aneybCHUHa).

3-uti man BKIIOYAET TEXHOJOTWYECKHE ONepalliy II0 W3TOTOBJIEHMIO TecTa. Kiaccumyeckumu croco0amu
MIPUTOTOBJICHHS TECTA SIBIIIOTCS ONMAPHBIN M Oe30IIapHBIH.

Jnst m3roToBiieHHsT OYJIOYKM C MATOW W ameJbCHHOM BOCIOJB30BAIUCH OMAapHBIM crocoboM. OH
MOJpa3yMeBaeT M3rOTOBJIEHUE TecTa B 2 (ha3bl: 1-asd - H3TOTOBIICHHE OMapHI U 2-asl - H3TOTOBJICHHUE TECTA.

Jli1st I3roTOBIEHUS ONapsl OepyT YacTh 001mel Macchl MykH (40 %), OOIBIIYIO YacTh BOABI U BCE KOJUIECTBO
Ipoxokel. Briociencteuu 2,5-3 qacoB OpokeHUs Ha omape 3aMelInBaloT TecTo, kotopoe opoaut 30-120 MuH.

Onapa co31acT Ooiee 6HaFOHpI/I${THI)Ie yciaoBusaA AJjid  PasMHOXKCHUA leO)K)KGﬁ u I/IHTCHCI/I(l)I/IKaIII/II/I
(I)epMCHTaTI/IBHLIX IponueccoB. Coiub n CILO6y B OIIapy HE KJIIaAyT, TaK KaK OHU OKa3bIBAIOT YIHETAIOIICC HeﬁCTBHC Ha
KU3HCACATCIbHOCTD ,Z[pO)K)KCﬁ.
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4-p1ii sman - pa3zenka Tecta BKIIOYACT CICAYIONINE TSXHOJIOTUYCCKUE ONEpaluu: packaTtka tecta (3-5 Mm);
HaHECeHHE HAYMHKK M CBOpayMBaHHE TECTa B PYJET; paslesika TecTa Ha KyCKW; MpeaBapHUTeNbHas paccToHKa
TECTOBBIX 3arOTOBOK; ()OPMOBAHME TECTOBBIX 3arOTOBOK; OKOHUYATEIbHAs PAcCTOWKA TECTOBBIX 3arOTOBOK. 3ajmada
KOHEYHON DPACCTOHKH - MPUBEACHHUE TECTOBBIX 3arOTOBOK B COCTOSHHE, MOIXOAAIICE IUIA BBIICYKHA IO 00BEMy
3arOTOBKH M COJCPKaHUIO B HEH BEIIECTB, HEOOXOIUMBIX IUIS TIOIYICHHUS OyJIOUYKH JTYUIIero KauecTra.

5-b1ii 9man — BKIIOYAET BBIIIEYKY TECTOBBIX 3arOTOBOK. BEINEYKa TECTOBBIX 3arOTOBOK OCYIIECTBIISCTCS B
medax C IEeNBI0 TPEBpAIIeHUs] TECTOBBIX 3aroTOBOK B Oyioukw. TemmepaTtypa Beimeukn - oT 180 mo 220 °C;
JUTUTEIBHOCTD BBIIIEYKU HAXOAUTCS B 3aBHCHMOCTH OT MacChl 1 (JOPMBI 3arOTOBKHU M cocTasisieT 20-30 MuH.

6-o1i aman BKIIOYAET CIEAYIOLIUE ONEPALUU: OXJIaKACHUE, XpaHeHHe Oyno4yHoro uzgenus. OXiakAeHue u
XpaHEHHE IPOMCXOIUT B OCTHIBOYHOM OTAENEHHH, TJE CO3/AAI0T CIEIHANbHBIE YCIOBHS. XpaHAT OYJOYKH B
YHCTBIX, CYXUX, XOPOILIO OCBEIIEHHBIX U BEHTUIMPYEMBIX IIOMEIIEHHUIX ¢ TeMIepaTypoii Bo3ayxa He Bbiie 17 °C, ¢
COOJIIO/IEHHEM CaHUTApHOTO PEXHMMa, CHCTEMAaTHYECKOH Ae3NH(EKIneH.

,Z[J'Dl YCTaHOBJICHUSA MoKa3aTelie KadecTBa 6yJ'IO‘-IH01"O n3acinAa ObLIH N3Yy4YCHBI OPraHOJICIITUYECCKUC U
(l)I/I?;I/IKO'XI/IMI/I‘IeCKI/Ie IIOKa3aTCJIN Ka4uCCTBA.

brum MMPOBCACHBI CI)I/ISI/IKO-XI/IMI/I‘IeCKI/Ie HCCIIcJO0BaHUA HOBOI'O IIPOAYKTA, TAKHUC KaK BJIAKHOCTb U
KHCJIOTHOCTbD.

DHU3NKO-XMMIYECKHE TOKa3aTeIn 6yJ'IO‘IHOl"O n3aCInA C MSATOH U aIleIbCHHOM IIpEACTABJICHBI B Ta6J'II/IL[€Z

[oxka3arenn TpeooBanus 'OCT 27844-88 XapakTepucTHKH o0pa3ua
Biaxxnocts, % ot 19 mo 48% 33,5%
Kucnornocts, °T He 6 4°T 1,6°T

B X04€ OIMpeaAciiCHUuAd (I)I/I?,I/IKO-XI/IMI/I‘-IGCKI/IX HOKaSaTeHeﬁ, TaKuX KaK BJIQ)KHOCTb H KHCJIOTHOCTb,
YCTaHOBIICHO, YTO OYJIOUHOE U3/ENIHE C aleIbCHHOM U MATOI cooTBeTCTBYIOT TpeboBanusm ['OCT 27844-88.

OpraHonenTuuecKas OleHKa OyJIOUHbIX U3ASNIUH C MATOH U aleJIbCHHOM IIPEICTABICHA B Ta0JIuIe:

Moxka3arenn XapakTrepucTuka oopasua

Buemnnii Buja:

Popma DopMa YIUTKY C YETKO BBIPAXKEHHBIM PUCYHKOM

IToBepxHOCTB CooTBeTcTBYOLIAS.

ITokpsbiTa caxapHOH TJ1a3ypbo

[Ber CBeTJ10-KENThIN

CocTosiHUe MSIKMILIA:
IIponey€nHocTh [IponeueHHsIH, CyxX0oi. DIaCTUIHBII.

Tlocne CAaBJIMBAHUA MAIKUIIA TMaJblaMH, OH BO3Bpalla€TCA B TIIEPBOHAYAIBHOC

MIOJI0’KEHHE.
IIpomec be3 KOMOUKOB U CII€Z0B HEIPOMeCa.
ITopuctocts PazBuTas, 6e3 IyCTOT U YIUIOTHEHUH.

PaBHOMepHas
Bkyc CBOICTBEHHBIN TaHHOMY BUAY U3JIE€IHH - alleIbCHHOBBIN C IPUBKYCOM MSTHI.

be3 mocropoHHero npuBKyca.

3amax CBOHCTBEHHBI JaHHOMY BUY U3AEJIUN — alleJIbCUHOBBIN C TOHKUM apOMaTOM MSITHL.

be3 nocroponHero 3anaxa.

JlaHHbBIe TaOJIMIBI CBUAETENLCTBYIOT O TOM, YTO OYJIOUHOE M3/EJIHE C aleJIbCHHOM M MSTOH COOTBETCTBYIOT
tpeboBanusiM 'OCT 27844-88 o BceM OpraHOJIENTUYECKUM TOKA3aTesM.
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Hocureau 1y MMMOOWIN3ALMH P 0KAKeEH
Hnvuna Onvea Illemposna
Kemeposckuii mexnonoeuueckuti uHCMumym nuyeso npomMvluLieHHocmu (YHugepcument)

Ilomososea Barenmuna Anexcanoposua, 0.m.H.
ilinal8.92@mail.ru

AKTyaspHON 3ajadyell NHBOBApCHHON IIPOMBIIUICHHOCTH SIBISIETCS COKPAILIEHHE IPOAOJLKUTEIBHOCTH
TEXHOJIOTHUECKUX CTaauil Mpom3BoacTBa. Hambomee BaKHBIM 3TO SBISAETCS NMPH COpaXMBAaHWU IHMBHOTO CyCIa.
Hcnonp3oBanie MMMOOHMIM30BaHHBIX KIETOK JPOXCKEH MO3BOISIET YCKOPUTH TEXHOJIOTHIECKUH Iporiecc.

,HJ'DI MOJIy4YCHUs AMMOOUIN30BAHHBIX KIIETOK [[pO)K)KeI‘/‘I HCIOJIb3YCTCA 06HII/IpHOC yuciao Hocurenehd. K
OCHOBHBIM Tpe6OBaHI/I$IM, NpeaABABIACMBIM K MaT€pHraiaM, KOTOPbBIC MOTYT HMCHOJIB30BAaTbCA B Ka4CCTBC HOCUTECIIA
JUIA I/IMMO6I/IJ'H/133.I_II/II/I, OTHOCATCA:

- BBICOKas1 MCXaHHMYCCKas, XUMHUYCCKasa U OHOoJIOrHYecKas CTOﬁKOCTL;

- BO3MOXHOCTD IIOJTYYCHUSA TEXHOJIOTUICCKU y[[O6HI>IX (bOpM (rpaHyn, MeM6paH, JIMCTOB U T. H.);

- HOCHUTCJIb HC JOJDKCH 3aTparuBaTb aKTUBHOCTb (bepMeHTa;

-  HAaACKHOC YACPIKAHUC KIICTKU HOCUTCIICM;

- BBICOKasi FI/II[pOCI)I/IJ'ILHOCTL, O6eCHe‘H/IBaIOH.Ia$I BO3MOXXHOCTb peaKL{I/Iﬁ B BOJHOM cpeac;

- JCHICBH3HA HOCUTCJI U IIPOCTOTA I/IMMO6I/IJ'II/I3aI_II/II/I, T. €. DKOHOMHYCCKAAd OIPABAAHHOCTb.

HpI/I MIPUMCHCHUHA I/IMMO6I/IJ'II/133LII/II/I COXpaHACTCA U MOAACPIKHMBACTCSA OHpeﬂeﬂeHHHﬁ POCT APOIKIKCBBIX
KIJIIETOK M COOTBCTCTBYIOIIAd €MY CKOPOCTbH paB6aBJ’ICHI/I$[. HckmogaeTcs H606XOZ[I/IMOCTL yAaiaeHusa OGromMacchl
TMOCJIC KaXXA0TI'0 NPOU3BOJACTBECHHOI'O IIUKJIA.

[TpumeHsisi UMMOOMIN30BAaHHBIE IPO}OKH MOXHO 3((EKTHBHO HCIONB30BAaTh KAaTaIUTHYECKUE CBOWCTBA
MHUKpPOOPIaHH3MOB, CO3/1aBaTh HEMPEPHIBHOACHCTBYONINE CTAa0MIIBHBIE POLIECCHI.

BHocuMBIil B cyOCcTpaT HOCHTENb ¢ MUKPOOPTraHM3MaMU JEHCTBYET Ha JKH3HEIESTeIbHOCTh KIETKH U caM
npouecc. OcoOblii HHTEpeC UMMOOMIM30BAaHHBIC JPO}OKU MMEIOT C TOYKM 3PEHUS MEepexoia K HENpephIBHOMY
OpO’KEHHIO ¢ MHTEHCUBHBIM IIPOTOKOM Cycila yepe3 amnmapar.

IIpoYHOCTE CBSA3BIBAHUS IPOACKEBBIX KIETOK C HOCHTEISIMH MOXET OBITh OXapaKTepHU30BaHA BEIMYUHOMN
SHEPTHH CBS3M, KJ[)/MOIIB:

- koBanenrHasg - 300-400;

- wnonHas - 160-460;

- BoOmopojaHas - 8-12;

- COJIEBOM MOCTUK - 4-6;

- DJIEKTPOCTATHUYECKOE B3auMo/ieiicTBue - 6;

- ruapodoOHbie B3auMmoeiicTBus - 4-8,5;

- azacopbuus - He 6osnee 10.

Ha ancopGeHTe c BBICOKOW MOBEPXHOCTHOIN »Hepruedl Quxcupyercs HeOONbIIOE YHCIO KIETOK, HO
MPOYHOCTH acopOIu OyIeT BeIrKa

Hocwurenu s MMOOHIM3AIIMN JPOXOKEBBIX KIIETOK BECbMa PasHOOOPAs3HEI 110 CBOEH Tpupoje. B crssu ¢
STHM CYIIECTBYET MHOXECTBO TOIXOJOB K KiaccH(UKaiuu Hocureliel. [IpuBeneHa KiacCH(pUKAIUA HAa OCHOBE
cojllepKaHusl yriiepofa (OpraHWYecKHe W HEOPraHWYeCKHe) W TIPUPOIBI MPOUCXOXKIEHUA (MPUPOIHBIE U
CUHTETHYeCKHe). Hwke TpuBemeH CNHUCOK HOCHTENEH Ui WMMOOWIM3AUM (EPMEHTOB, HCIONB3YEMBIX B
OHMOTEXHOJIOTHH.

Opranuyeckue MoJHMepHbIe MPUPOIHBIC HOCUTEIH (TI0OTHCAXAPHIBI).
- Hemmronoza

- XutuH

- Jlekctpan

- Kpaxman

- Araposa

- AJBrHHOBBIE KMCJIOTHI M MX COJIN

Oprannyeckue NoJHMepHbIe CHHTETHYECKHe HOCHTEJIH.

- Crupon

- AKpuIIOBas KHCJIOTa

- [lommamunHbIe HOCUTENH

- TlonuBHHUNOBBIN cIUPT

- Tlonmmypertansl

- Henmodan, I2AD-11, xanpon, nomustuieH, JIEAE-nemmonos3a
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- Ilenomnact

Opranuyeckue HU3KOMOJIEKYJIAPHbIe cuHTeTHYeckue HocuTeau (ITAB).
- AHHOHHEIC
- Karuonnsie

Heoprannyeckue npupoiHbie HOCHTEJIH
- IlpupoznHbIe aTFOMOCHINKATHI

- Kepamzur

- Kpemuesembl

- Kusensryp

- Cunukarsl

- Yrouss u rpaduTHpOBaHHAs Caxka

- Meransl 1 UX OKCUBI

Heoprannyeckue CHHTETHYECKHE HOCUTETH

- Cumkarenu

- MakpormopucTeie cTekIa

- T'mppatupoBaHHBIC OKCHABI U THAPOKCHUIBI METAJUIOB
- Tlopwucras kepamuka

K nmpeumymniecTBaM IPHPOAHBIX HOCHTENECH MOXKHO OTHECTH MX HOCTYIHOCTb, NMOJTU(YHKIHOHATEHOCTD H
THAPOQHIEHOCTh, a K HEJOCTaTKaM - JOCTATOYHO BBICOKYIO CTOMMOCTh. BONBIIMHCTBO CHHTETHYSCKUX
HOJIMMEPHBIX HOCHTENeH 00JIafaloT XOpOoIled MEXaHWYeCKOH NMPOYHOCThI0. TakKe CO3NAroTCS B PasHOOOPa3HBIX
¢usnueckux popmax: B BUIE IpaHyJl, IOPOIIKOB, BOJIOKOH, MeMOpaH, TpyOOK.

HGHHIOHO?)a, XWUTUH, JC€KCTPAaH MO3BOJIAIOT HMMOOUIN30BATh APOKKHU C MMOMOIIBIO a;[cop6u141/1, a HOCUTCIIN
Ha OCHOBC IIOJIMBUHUIIOBOTO CIIMPTA, MAKPOMNOPHUCTHBIE KPEMHE3EMbI, IMOJIUAMHUIHBIC HOCUTCIH, aAJIBI'MHOBBLIC
KHUCJIOTBHI U UX COJIU - BKJIIOYATh APOXKIKHU B I'CJIN.

HpI/IMCHeHI/Ie AMMOOMIN30BAHHEIX KIJIETOK HpO)K)K@ﬁ MO3BOJIAET: OoJiee JUIMTCJIBHO OKCIIITYaTUPOBATH
MeTaboIMYeCcKHe CIIOCOOHOCTH KJICTOK, IOBBIIIATH NPOAYKTHUBHOCTDH MNPpONU3BOACTBEHHOT'O mnponecca,
I/IHTCHCI/I(I)I/ILII/IPOBaTL nponecce 6p0)KGHI/I$I W TMOBBIIIATH 3KOHOMUYCCKYIO 3(1)(1)CKTI/IBHOCTL IMMBOBAapCeHHOI'O
MMpOU3BOJACTBA.

BeiOop HocuTens Uil MMMOOWIM3AIMK  JIPOXOKEH SBIAETCS TPYAOEMKHM MPOLIECCOM, TPeOYIOINM
paccMOTpPEeTh OTPOMHOE KOJMYECTBO HOCHTEINCH, KOTOpBIE YIOBIETBOPSIOT TPeOOBaHMSAM NPENBSIBISIEMOM B
MIMBOBapEHHOM TPOM3BOJICTBE. TeM He MEeHee, MCIOJIb30BaHNEe MMMOOWIN30BAHHBIX APOXOKEH MHTEHCH(UIPYET
npotiecc OpOXKEHHS U MOBBILIAET SKOHOMUUECKYIO 3((EKTUBHOCTh MMBOBAPEHHOTO IPOU3BO/ICTBA.
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HccaenoBanue pyHKUMOHMPOBAHUA PA0OTHI IEHTPOOEKHO-IIIHEKOBOT0 CMECUTEJIS
METO/I0M PerpecCHOHHOI0 AaHAJM3A NMPHU MOJYyYeHUHU CYX0H XJieOoneKapHoil cMecH
Kucenee /Imumpuit Heopesuu

bopooynun Imumpuii Muxaiinoeuu
Heeckaa Examepuna Bnaoumuposna

Kemeposckuii mexunonocuueckuilt uHCmumym nuujeotl npomvliuieHHocmu (Vyuueepcumem)
Bopooynun [Imumpuii Muxatinosuy, 0.m.H
Eidos-92@mail.ru

B nmaboparopun  «TeXHOJOrMYECKOTO IPOCKTUPOBAHUS TMHIIEBBIX IPOU3BOJACTB»  KeMepoBcKoro
TEXHOJIOTMYECKOTO MHCTUTYTa MHIIEBOM MPOMBINUICHHOCTH (YHHBEpPCUTET) ObUI pa3paboTaH IEHTPOOEKHO-
IIHEKOBBIA cMecHuTelb|7] st oborameHus pa3InyHbIMA BUTAMUHAMH U JIPYTUMH TIOJIC3HBIMH BEIIECTBAMH MYKH.
AKTYyaJIbHOCTh HCCJICIOBaHUIl 00YCIIOBJIEHAa BO3MOXKHOCTBIO IPH HEOOXOAUMOCTH NPHUIOTOBJIECHHS O0OTAIEHHBIX
xJ1e000YIIOUHBIX U3AEIHI Ha NPEANPUATHAX OOIIECTBEHHOIO MUTAHKUS U B JIOMAIIHUX YCIIOBHSAX C HCIIOJIb30BaHUEM
xmebomneduek. Permentypel My9HBIX cMeceil (mpencTaBieHHbIE B Tabmume 1) paspaboransl Ha 6Oaze HUU

XnebomnekapHOH NPOMBIIIICHHOCTH T. MOCKBac [EJNbI0 TOBBIMICHHS IHUIIEBOH M OHOJIOTHYECKOH LIEHHOCTH
MOJYYaeMBIX XJ1e000ymouHbIX m3aennid|1,2,6].

CocTtaB peLenTypsl Peuenrtypa Ne 1, rp. Peuentypa Ne 2, rp.
Myka mreHudHas 1 copr 730,6 436,5
OBcsiHBIE OTPYOH 91,3 -
HyroBas myka 64,0 -
Cois moBapeHHas 13,7 13,7
Caxap-Tiecox 36,5 36,5
KreiikoBrHa cyxas 27,4 26,2
Kymxyt 36,5 -
Myka nuIeHUYHas HeJTbHOCMOIOTAas - 436,5
Moroko cyxoe - 26,2
CeHs 1bHA - 43,6

Lenpto HacTosimield pa®oTHI SBISAIOCH BBIABICHHE DAIMOHAIBHBIX IapaMeTpoB pPabOTHl LEHTPOOEKHO-
IIHEKOBOTO CMECHTEJNsI Ha OCHOBE PErpecCHOHHOTO aHalln3a, NPU ITOJy4eHHHOOOTralleHHBIX MYYHBIX cMmeceil. B
X0JIe PKCIICPUMEHTOB BapbhbHPOBAJNCH CIEAYIOMIAE ITapaMeTphl: 4yacToTa BpamieHus poropa (n=500-900 o6/muHn),
KOJIMYECTBO OTBEPCTHH B BUTKaX mrHeka (ZO=0-8 mr.)n KonumdecTBO BUTKOB (ZB=2-4 mit.) BIUsIONMNIE HA Ka9eCTBO

MOJIy4aeMbIX CMecei, OolleHnBaeMoe IpH mnomouu koddduiuenta HeoxHopoaHoctn VC[3,4,5]. TlomyueHHbie
pe3yNbTaThI MIpeIcTaBiIeHbl Ha puc. 1,2 u 3.

U3 puc. 1 BUAHO, YTO B HCCIICAYEMOM JHAIlla30HC 4aCTOTa BpalICHHUA pOTOpa HC 3HAYUTCIIBHO BJIMACT Ha
Ka4yCCTBO CMCIINBAHUA.

pd SO AR IS ST FSISESER

e 0e%e

N

BZRALRAILLRIEEER
0 96% 9.9 70,9970 9,
BRI

LRSI

CUERREZA

puc. 1 — 3asucumocmov koappuyuenma neoonopoonocmuNc om yacmomsl epaujeruss N KOAuvecmea omeepcmuii
Ha eumxax”Zo.

VYBenuueHue 4yuciia OTBepCTI/Iﬁ Ha IDHCKEC poTOpa HNPUBOAUT K MPAMOTOYHOMY BBICBIIIAHWIO YacCTHI] H3
armapara, Ipu 3TOM CHIKasA BpEMA HpeGBIBaHI/I}I nX B CMCCHUTCJIC, YTO HETAaTHBHO CKa3bIBACTCsA Ha KadCCTBEC
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koHeuHoro npoxaykra VC mpu atom nocruraer 8%. PerpeccnonHoe ypaBHeHHE, NOJIY4YEHHOE /sl IaHHOTO CIIydas,
UMeeT BUI:
V¢ = 3,1012+0,0012-n+0,0788-Zo 1)

Hcnonp3ys IaHHY0 ypaBHCHHEC MOXHO TIOJNYYUTh PErPECCHOHHBIC 3HAauYeHHWs KO3 (UIMECHTA
HeogHopoaHoctu VC. IlomydeHHBIE B X0¢ SKCIEPUMEHTOB M PEUICHUS PETPECCHOHHOTO YPaBHEHUS YHCICHHBIC
3HaYeHns ko3 unuenta VC npencrasieHs B Tabumie 2. Pa3HuIa sKCriepiMeHTaIbHBIX M MOJIENBHBIX 3HAYCHHUN
VC omeHeHa ¢ TOMOIIBIO OTHOCHTENEHON MOTPEIIHOCTH 110 (OpMYyJIe:

3 |VC:?KC_VCMOF||

AV, = I -100% (2)
Iomy4yeHHBIC PEe3yNBTATHI IPEACTABICHBI B TAOHIIC |
Ne Ve, % Ve, % OTHOocUTeNbHAs MOTPEITHOCTD, Yo
DKCIIepUMEHTAJIbHBIC MoaenbHbie
1 4,32 3,9975 7,465278
2 3,5 3,8975 11,3571
3 3,51 3,8125 8,61823
4 5,29 4,9525 6,379962
5 3,99 4,4625 11,8421
6 511 4,4625 12,67123
7 4,31 47775 10,8469
8 5,07 47775 5,769231

W3 tabmumpl 2 BHAHO, YTO CpEAHES 3HAYCHHE OCTATOYHOM MOTrPEINHOCTH cocTtaBiseT 9,36 %,
CJICJIOBATENILHO, MOJYYCHHAs PETrPEeCCHOHHAs MOJEIb 3aBUCHMOCTH Kod(duimeHta HeomHopomHoctu VC oT
HJaCTOTHI BpaIlIeHI/I)I N U KOJINYECTBa OTBepCTI/Iﬁ Ha BUTKaX IIHCKA ZO

>

R ;;;’v’v‘i.‘v'oﬁv"Q;Q
RIS

KK
%
V!

puc. 2 — 3asucumocmo kospduyuenma neoonopoonocmu VC om uacmomel 8paujerus nu Koiu4ecmed eumkoe ZB.

W3 puc. 2 BUIHO, YTO B UCCIIEyEMOM JHAaNa3oHe ONTHMAJNIbHAS YacToTa BpameHus potopa Not 550 mo 650
00/MHH TIpH KOJIMYeCTBE BUTKOB ZB paBHBIM 2-3 mT. YMEHBIIEHHE YWCIa OOOPOTOB POTOpa W yBEINYCHHE
KOJINYECTBA BUTKOB IITHEKA CHIKACT KOA(PGHUIIMEHT HeOAHOPOIHOCTH VC, YTO HEraTUBHO CKa3bIBACTCS HA KAYeCTBO
MOJy4aeMOi MyYHOU XJIeOOoNeKapHOU cMecH. PerpeccHoOHHOE ypaBHEHUE, MOMYYCHHOE ISl TAaHHOTO CITydasi, IMEeT
BUJ:

V¢ =2,5087+0,0012:n+0,355-Z3 3)

Hcnonp3ys naHHYIO ypaBHCHHE MOXKHO IIONyYUTh PErPECCHOHHBIC 3HAauYeHHs KO3 QHUIMEeHTa
HeonHopoaHOoCTH VC. IlonyuyeHHble B X0Jl€ SKCIEPUMEHTOB U PEIICHUS PErpecCHUOHHOIO ypaBHEHUS! YUCIICHHBIE
3HaueHus koddpdunmenta VC mpenctaBieHsl B Tabmuie 3. Pa3Huia 3KCIiepUMEHTaIbHBIX M MOJICIBHBIX 3HAUCHUMA
VC oreHeHa ¢ TOMOIIBIO OTHOCUTEIBFHON MOrperHocTy 1o Gopmyie (2). [loydeHHbIe pe3yabTaThl MPEICTaBICHBI
B Ta0JIHIE :

Ne Ve, % Ve, % OTHOCHUTEIbHAS TIOTPEITHOCTD, %o
DKCTIepUMEHTAIbHbBIE MonaenbHbie

1 4,32 3,8 12,03704

2 3,5 3,95 12,8571
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3 3,51 3,8 8,26211
4 5,29 4,51 14,7448
5 3,99 4,265 6,89223
6 511 4,975 2,641879
7 4,31 4,265 1,044084
8 5,07 4,975 1,873767

W3 Tabmuuel 3 BUAHO, YTO CpeIHEEC B3HAYCHHE OCTATOYHON MOTPEIMIHOCTH CcocTaBisieT 7,54 %,

CJIE/IOBATEIILHO, MOJTYYEHHAs! pErPECCHOHHAs MOJIEIh 3aBUCHMOCTH KO3((HINEHTa HEOJHOPOJHOCTH V¢ OT YaCTOTHI
BpAIEHHs NK KOJIMYECTBA OTBEPCTUH HA BUTKAX ITHEKA Zp.

— “'"‘
S

TA'EN

puc 3 — 3asucumocms k03 puyuenma neoonopoonocmu\ ¢ om KOIUYeCmea omeepCcmuil Ha 6UMKaxZo u Yucia
sumrkoeZy

s puc. 3 BUJHO, YTO B HCCICAYEMOM AHANA30HE KOJIMYECTBO BUTKOB Ha IMHCKE HE BJIMACT HAa Ka4CCTBO
CMCIIIMBAHUA. yBeJ’II/I‘IeHI/Ie quciaa OTBepCTI/Iﬁ Ha IIHCKC pOTopa HpI/IBOI[I/IT K HpSIMOTO‘-IHOMy BBICBIITAHUKO YAaCTHUIL U3
anr[apaTa, HpI/I 5TOM CHUXas BpeMH Hpe6LIBaHI/ISI HUX B CMCCHUTCJIC, YTO HCTaTHBHO CKa3bIBACTCA Ha Ka4dCCTBC
KOHCYHOI'O IPOAYKTA. Pel’“peCCI/IOHHOC YpaBHCHHUEC, NOJTYUCHHOC U1 JaHHOI'O Ciiy4das, UMECT BU/:

Ve =2,85+0,0788-Z, +0,355Z;  (4)

Hcnonp3ys [maHHYI0 ypaBHEHHE MOXKHO IIONyYUTh PErPECCHOHHBIC 3HaueHHWs Kod(HUIMEeHTa
HeogHopoaHoctu VC. IlomydeHHBIE B X0JI¢ SKCIICPUMEHTOB M PEUICHUS PETPECCHOHHOTO YPAaBHEHUS YHCICHHBIC
3HaueHus kodpounuenta VC mpencraBieHsl B Tabmune 4. Pa3HuIa 3KCiepiMeHTaIbHBIX M MOJIENBHBIX 3HAYCHHUN

VC onieHeHa ¢ MOMOIIbIO OTHOCHUTEIBHON MOrPenIHOCTH 110 popmyie (2). [lonydeHHbIe pe3yabTaThl MPeICTaBICHbI
B Ta0AIE:

Ne Ve, % Ve, % OTtHOocUTENbHAS OTPELIHOCTD, Yo
Haomromaemble MopgenbHbIe
1 4,32 3,875 10,30093
2 3,5 3,585 2,42857
3 3,51 4,19 19,3732
4 5,29 49 7,372401
5 3,99 3,875 2,882206
6 511 4,585 10,27397
7 431 4,19 2,784223
8 5,07 49 3,353057

W3 Tabnuiel BUAHO, UTO CpeHEe 3HAUCHWE OCTATOYHOM MOTPEITHOCTH cocTaBiseT 7,34 %, cienoBareibHo,
MOJIy9YEeHHAs! PErPECCHOHHAs MOE/b 3aBUCHMOCTH KO3 uIneHTa HeoIHOPOIHOCTH VC OT KOJHYECTBA OTBEPCTHIMA
Ha BUTKax mrHeka ZOu KonndecTBa OTBEPCTHH Ha BUTKaxX IIHeKa ZB.

ITo IMOJIYYCHHBIM OKCHEPUMCHTAJIBHBIM HJAaHHBIM MOXHO CACJIATh CJICAYIOIHUE BbBIBOJbBI: Havmytnnee
kauectBo cmemuBanus VC=3,50% pocruraercsi mpu paunMOHAIbHBIX KOHCTPYKTOPCKHX MapaMeTrpax padoThl
CMECHTEIIS, @ MMEHHO YacToTa BparieHus N=500 o00/MuH, KOIHMYECTBO BUTKOB ZV=4 W KOJIMYECTBO OTBEPCTHU Ha
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Butkax ZO=4.CnenoBarenbHO NpU TAaKUX Iapamerpax OyJeT MNOoJydaTbCs MYYHBIE CMECH C PaBHOMEPHBIM
pacnpeieneHleM BUTAMUHOB 1 MHUKPO3JIEMEHTOB HCIIOJIB3YEMBIX IS TOJIYHYEHHS XJIe000yIOUHbIX H3IeITHH.
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Bausinue 100aBJjieHUs YePHOIl CMOPOJIMHBI HA PE0JIOTHYECKHE CBOIICTBA CAXapHOI0 TeCTa
Konouna Anacmacus IOpvesna
Jleonoe Anekceii
Kemepoesckuii mexnonoeuuweckuii uHcmumym nuyesoi npOMuluLIeHHOCU (YHU8epcument)
baxun Heopv Anexceesuy, 0.m.H.

J01992@bk.ru

B CcoBpeMEHHBIX YCIOBHAX JKU3HEIESTEILHOCTH HAaOMI0aeTCss HEJO0CTAaTOK B MOTPEOSEMBIX C MUILEBHIMH
NPOIYKTAMH HYTPHEHTOB U SHEPTETHYECKOW IIEHHOCTH OOYCIOBJIECHHBIX TAaKUMH (pAKTOpaMH, KaK HEPETYISIPHOE
NUTaHKe, NoTpediaeHne norypadpuKaToB, HEPALMOHAIBHOE MUTAaHNE, THIIEBbIE IPUBBIUYKA U COL[ANBHBIN CTaTyC.

B0O3MOXXHBIM pemIeHHeM 3TOW TPOOIEMBI SBISIETCS YIMOTPEOJICHHE MPOAYKTOB C IMOBHIIMICHHON MHINEBOH
LHEHHOCTBIO. B panyoHe NUTaHMs pa3HBIX TPYNN HAaceleHHs 3HAUYUTEIBHOE MECTO 3aHMMAlOT KOHIUTEPCKHE
W37IENNs, KOTOPBIE COEPKAT B OONBIINX KOJIMYECTBAX caxapa W JKHPHI, OJHAKO IPH 3TOM B HUX COICPKUTCS Majo
BUTaMHHOB, MUHEPAJbHBIX BEIIECTB W APYIMX HYTPHEHTOB, HEOOXOIUMBIX MJIsI YENOBEKa. YUUTHIBas, 4YTO
KOHIUTEPCKUE W3AENHs OTHOCATCS K HauOojee NOJIIOOMBIIMMCS HAacelIeHHI0 MPOXYKTaM, B T.4. JeTed H
MOAPOCTKOB, O0OTallleHHe WMEHHO JTOW TpyNIbl MNPOJYKTOB SIBISETCS aKTyajbHbIM. V3BeCTEH MHUpOBOH H
OTEUECTBEHHBIH OMBIT UCIIOIB30BAHUS PACTUTEIBHOTO CHIPBS JUIs 00OTallleHHs pa3inn4Hol npoaykuuu BAB.

OCHOBHBIM HAIIPaBJICHHEM TIIOBBIIICHUS MHUINEBOM IEHHOCTH M3JENUN SABISETCA HCIOJIB30BaHUE ChHIPhS
HaTypajJbHOTO IpOoUCXOXKAeHusA. OOorameHue caxapHOTO MeuYeHbs NMPOU3BEACHO IyTeM MA00aBICHHS B TECTO
BBICYIIEHHOTO >KMbIXa YepHOH cMOPOAMHBI. [l M3y4eHHs BIUAHMA JOOABICHHUS BBICYIICHHOTO KMbIXa B CaXapHOe
MeYeHbE OBLIO MTPOM3BE/ICH CPABHUTEIBHBIN aHAIN3 PEOJIOTHUECKUX CBOHUCTB TeCcTa ¢ 100aBKoil n 6e3.

HCCJ’IG,I[OB&HPI?[, HallpaBJICHHBIC HAa HU3YYCHHUC TCXHOJOTHYCCKUX AaCIICKTOB IMPHUMCHCHUA COG,I[I/IHCHI/Iﬁ us3
BTOPHUYHBIX PECYPCOB HATHBHOI'O CbIPbA, SABJIAIOTCA aKTyaJlbHBIMHW U IIPEACTABIIAIOT HpaKTI/I‘IeCKI/Iﬁ HUHTCpCC IJId
HI/IH.[eBOﬁ IPOMBIIIJICHHOCTH.

BerlcynieHHbIE ST0BI YEPHOH CMOPOANHBI 00J1aJaf0T XOPOIIMMHU HOTPEOUTEIbCKUMH CBOWCTBAMH, ITPH 3TOM
HE cojiep>KaT KOHCEPBAHTOB. B Arogax 4epHoil CMOPOAMHEI coiepkaTcs BUTaMUH A (KapOTHH), BUTAMHHBI TPYIIIBI
B, 3HauMTENPHOE KOJMMUECTBO P-aKTHBHBIX BELIECTB, & TaK )Ke OOJIBIIOE KOIUMIECTBO (OINEBOI KHCIIOTHI (BUTAMHUHA
Be 10 25 mMr%) u PP (mukotuHOBas kuciota). Haubornee HEHHBIM KOMIIOHEHTOM IUIOJOB CMOPOIMHBI YSPHOU
apnserca- ButamMuH C. Ero coxmepkanmme B monax coctaBisgeT oT 200 mo 300mr%. Tak kak cymka IUIOIOB
CMOPOJMHBI YEPHOW CHpSIKEHA C YBEIMYCHHEM TEeMIIEpaTyphl MPOAYKTa, YTO HEMHUHYEMO NPHBOAUT K MOTEPSM
ButamMuHa C, TO HEOOXOIMMBIMH TPeOOBAaHUAMH COBPEMEHHOTO CIIOCO0a CYIIKU SBISETCS CHHKEHUE TEeMIIepaTyphl
BBICYIIMBAEMOTO POYKTa, M HHTEHCH(HUKANHS Tpoliecca 00e3BoKUBaHMS. [1]

Peonornueckne cBoiicTBa Tecta OIpCAC/IAJIM  Ha PpeoMETpe. B xadectBe KOHTPOJBbHOI'O 06pa3ua
HCIIONIB30BAaJIOCh TECTO 0€3 Z[O6aBJ'IeHI/I$I KMBbIXa ‘IepHOﬁ CMOPOAHVHBI.

OOpazer; TecTa € BBICYHICHHBIM JKMBIXOM UYEPHOH CMOPOJMHOW XapaKTepU3yeTcs KpPHBOM TEdeHUs
XapaKTepHOW sl HEHBIOTOHOBCKHMX JIMJIATAHTHBIX CpeJ TpPH YBEIMYCHHHM CKOPOCTH CJIIBUra BSI3KOCTh
yBenmuuBaeTcs. (pucl)
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puc. 1 Kpuea}z medenuUsi necoOYH020 mecma ¢ 000aBIeHUEeM HCMbIXA CMOpOaqul

B cepeanHe nuana3oHa CKOpPOCTEH COBHra KpUBas TEUCHHS MMEET y4acTOK CBEpXaHOMAaIIMH, BBIPa)KEHHBIN
CHI)KCHHEM BS3KOCTH IPU ONPENeNIeHHBIX CKOPOCTAX caBura. Hamnume yyacTka cBepXaHOMAJIMH CBHICTEIbCTBYET
0 HaJIM4Ue CTPYKTYPHBIX CBsA3eil B 00pasiie, KOTOpHIE JIJABHHOOOPA3HO Pa3pyIIAOTCs NP JOCTIDKEHHH KPUTHYESCKON
ckopoct nepopmanuu. Crenudpuueckoe MOBEINCHHE BS3KOCTH 00pa3lmoB Ha yYacTKEe JIABHHOOOPA3HOTO
pa3pyLIeHHs CTPYKTYpHl HEOOXOOMMO YYHTHIBATH M HCIIOJIB30BaTh IPH NPOCKTHPOBAHHHM  PabOYUX OPraHOB
nepepadaThIBAIOIIETO 000PYIOBAHHS.

[Ipn cpaBHeHNM KpHBOH TeueHNUs 0Opa3na TecTa 6e3 100aBICHNUS BHICYIICHHOTO )KMbIXa YEPHOW CMOPOANHBI
MOKHO YBHJIETb, YTO Ha KPUBOH TedeHHUs TakKe MPUCYTCTBYET y4acTOK CBEPXaHOMAJIHM B TOM JK€ AMaNa3oHE
CKOPOCTEH CABHIa M KPOME TOTO IPUCYTCTBYET SIBHO BBIPAXXEHHBII THKCOTPOIHEIN 3 dexT. (puc 2)

OtcyTcTBHE (PPeKTa TUKCOTPOIUH Y 00pasia ¢ J00aBICHHEM BBICYIICHHOTO XMbIXa YSPHOU CMOPOIMHBI
MOXKHO OOBSICHUTH TE€M, YTO YaCTHUIIBI JKMbIXa OOpa3yrT CTPYKTYPHBIC CBS3H, HE TEPSIONIHE MPOYHOCTH MpPHU
YBEJIMUEHUU CKOPOCTH CIBUTA.
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puc. 2 Kpusas meuenus necounozo mecma 6e3 000agxu

CpaBHUTENBHBIN aHAM3 PEOIOTMYECKUX CBOMCTB TECTa JUIS CaXapHOTo MEUYCHbS C J00aBICHHEM
BBICYIIEHHOTO )MbIXa YePHOE CMOPO/IMHBI, T0Ka3aJ, 4To J100aBKa He JaeT CUIIbHBIN OTpHLATENbHBIN AP PEKT pH
J00aBIIEHUN.

COOTBETCTBEHHO HCIIOJIb30BAaHUE BBICYIICHHOTO J>KMBIXa HYEepHOH CMOpPOAMHBI B CaxapHOM II€YCHbHE
1esnecooOpa3Ho 3a CYET COAEPKAIIMX B HEM BHUTAMHUHOB, MHHEPAJIBHBIX BEIIECTB W JAPYTMX HYTPHEHTOB. JTO
MO3BOJIMT PACHIMPUTH ACCOPTHMEHT KOHIUTEPCKUX W3JENUi. A TakXkKe COAEp)Kaluecs B JKMBIXE UYEPHOU
CMOPOJIMHBI TOJIE3HBIC BEIIECTBA MOBBICAT MHIIEBYIO U OMOJIOTHYECKYIO IEHHOCTh CaXapHOTo IeYeHbS.

Crucok myOuKanuii:

[1]. Bunuuenxo C.A. Paspabomka u HayuHoe obecneuenue npoyecca CywKy nio0o8 CMOPOOUHbL YPEHOI 8 8aKyYM-
annapame ¢ c84- 3Hep2on008O0OM. agmopedghe. OUc. Ha COUck. yueH. cmen. kano. mexu.nayx (05.18.12)/Bunuyenxo
Cepeeii Anexcandposuu. Boponeoic, 2014.- 20 c.
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Pa3paboTka TeXHOJIOIUM MOJTyYeHUSI MOJIOYHO-0€JIKOBOM MACThl BAKYYM-
TEPMOPATHANMOHHBIM CIIOCO00M 00€3BOKNBAHNS
Komnaposea Mapus Bukmopoena

Kemeposckuii mexunonocuueckuil uHcmumym nuujeol npomvluiieHHocmu (Yuueepcumem)
bysnosa Upuna Braoumuposua, 0.m.H.

manja250890@mail.ru

B nmocnennee BpeMs B MOJIOYHON MPOMBINITIEHHOCTH MaruCTPalbHBIM HAPaBICHHEM BBICTYTIAIOT ITPOIIECCHI,
NpakTHYIeCKas pealn3alysi KOTOPBIX OOyCIaBIMBAaeTCS HOBBIMH TEXHONOTHSIMH H  oOopymoBaHumeM. Ha
CETOJHAIIHUM ICHb CYIIECTBYET HECKOIBKO MPOMBIIUICHHBIX TEXHOIOTHH yIaJICHNS! BOABI U3 MUIIEBBIX IPOIYKTOB.
OnmHUM M3 PacHpOCTPaHEHHBIX CIIOCOO0OB KOHCEPBHPOBAHUS SBISCTCS CyIIKa (KOHBEKTHBHAS, PACIBUIUTENbHAS,
cyonmMaronHast). CpaBHUTENIBHO C APYTMMH METOJAMHM CYIIKa UMEET MHOTO JOCTOMHCTB: TEXHOJIOTHS CYLIKH U
00opyioBaHUe AJIsl €€ OCYIIECTBICHHS OTHOCUTENBHO IIPOCTHIE, BO BPEMs CYIIKH YMEHBILIAIOTCS B HECKOJIBKO pa3
Macca U 00bEM CHIPhS, TEM CaMbIM 3aMETHO HMXKE 3aTpaThl Ha TPAHCIIOPTUPOBKY M XpaHeHue npoxaykra. Ocoboro
BHUMaHHs 3acilIy)KMBaeT TEXHOJIOTHsSl CYIIKM IPOAYKTOB NHTaHMs C IpuMmeHeHueM uHppakpacHoro (UK)
U3Ty4eHus.

CymHocTs MH(paKpacHOH CYIIKM OCHOBaHa Ha TOM, 4To MK-m3mydeHne akTHBHO NOTJIOIIAETCS BOJOH,
coJieprKaletcsl B MPOAYKTE, HO HE IOTJIOIIACTCS TKAaHBIO BBICYIINBAEMOTO NPOAYKTA, MOITOMY yIaJCHHE BIArd
BO3MOXKHO TIpH HeBBICOKoW Temmepatype (40-60 rpamycoB llembcums). DTo maeT MPaKTHYECKHA TIOJHOCTHIO
COXPaHUTh BUTAMHHBI, ONOJIOTMYECKH aKTHBHBIC BEIIECTBA, CCTECTBCHHBIN IIBET, BKYC U apOMaT IOABEPTralOIINXCS
CYIIKE MPOIYKTOB, YTO B CBOIO OUEPEAb SBIACTCS OJHOM M3 BaKHEHIINX 3a/1a4 B 001acTH NepepaboTKH MPOIYKTOB
nutanusd. CyIika IpOJyKTOB MO AaHHON TEXHOJIOTHH IO3BOJIICT COXPAHWUTH COJCpP)KaHWE BUTAMHHOB U JAPYTHX
OuoslorHYecKd AaKTHBHBIX BEIIECTB B CyXoM Iponaykre Ha ypoBHe 80-90% ot wucxomHoro ceipbsa. Ilpu
HeNpooDKUTeNbHOM 3aMadunBaHuu (10-20 mun.) mpomeammii MK-cymky nmpoayKT BOCCTaHABIMBAaeT BCE CBOU
HaTypalibHble OPTaHOJIENITUUECKHE, PU3NIECKUE U XUMHYECKUE CBOMCTBA. Takoil mpoxyKT Gosiee cTOEK K Pa3BUTHIO
MHUKPOGIIOPHL.

Emie onuH NONOKUTENBHBIE MOMEHT COCTOMT B TOM, YTO TEXHOJOTHS MH(pPAKPaCHOH CyNIKH MPOJYKTOB
no3BoJssieT npakTuueckd Ha 100% ucnonp30BaTh MOABEACHHYIO K MPOIYKTY SHEPru0. B oTinyue oT Beex Apyrux
BUI0B CymIkH, pu VK-cymke sHeprusi moABOANTCS HEMOCPEACTBEHHO K BOJIE, COAEPKALICHCS B TIPOAYKTE, YEM H
nocturaetcs Beicokoe KI1/] u, crnencTBeHHO, 3HAUYMTEIIEHO 3KOHOMUTCS AJIEKTPOIHEPTHS.

Tak kak 00e3BOKMBaHME IMPOAYKTOB ITUTAHUS COMNPSIKEHO C YBEIMUCHHEM TEMIEpaTyphl NMPOAYKTa, TO
HEOOXO0MMBIMH TPEOOBaHUSIMH COBPEMEHHOT'O CII0CO0a CYIIKH SBIISIETCS] CHIDKCHHE TEMITEPaTyphl BBICYIINBAEMOTO
MpOJyKTa N MHTeHCH(HKAMs npolecca ooe3BoxkuBanus. [Ipumenenne Bakyyma comectHo ¢ MK-snepromnonsogom
MIPU CYIIKE IPOIYKTOB IO3BOJIET JOCTHYL TpeOyeMBIX MOoKa3aTesel KauecTBa FOTOBOTO NMPOAYKTA U 3HAUYUTEIHHO
MHTEHCU(HUIMPOBATh mpomecc. Takoe codeTaHHe 00eCHeyMBaeT BBICOKOE KadyecTBO TOTOBOTO IPOIYKTa M
HKOHOMHUECKYIO (D (PEKTUBHOCTD PaOOThI CYHIMIBHBIX YCTAHOBOK.

AHanu3 JHTEpaTypHBIX MAAaHHBIX [OKa3aJ, YTO M3 M3YYCHHBIX METOJOB OOE3BOKMBaHMA Hambolee
aKTyaJIbHBIM U PallMOHAIILHBIM SIBIISIETCS MCCIIE0BaHUE Ipoliecca 00E3BOKMBAHUS MOJIOKA M MOJIOYHOT'O ChIPbS B
BakyyM-ammapare ¢ MK-sHepromoasogoM (TepMOpagHalliOHHBINA) W COBEPIICHCTBOBAHHE Ha JSTOH OCHOBE
nporecca, crocoba 1 000pyHOBaHUS IS ITOIYIEHHS MOJIOYHO-0EIKOBBIX HACT.

OKCcHepuMEHTAIbHBIE MCCIICIOBAHMSI TPOBOAMINCH ITO3TAITHO B HAYYHO-HCCIIEOBATEIbCKUX JTa00PaTOPHIX
Kagenp «TexHosoruss MojoKa M MOJIOUHBIX NpoayKkToB» M «Termmoxmanorexnukay ®I'BOY BO «KemepoBckuit
TEXHOJIOTHYECKMH MHCTUTYT IMHIIEBOH NPOMBIIIJICHHOCTH (yHHBepcHTeT)». [lepen mpoBeaeHHEM SKCIEPUMEHTOB
CBIPbE JUIsl BBIPAOOTKH MOJIOYHO-0EIIKOBBIX ITaCT OLIEHUBAJIOCH T10 KOMITJIEKCY MOKa3aTeel KauecTBa.

C 1uenpl0 W3y4YeHWs BaKyyMHOM CYIMIKM TIpM HH(QPaKpaCHOM DBHEPromoaBojae ObUT  cO3/aH
SKCHEPUMEHTAIBHBIA CTEHJ, TO3BOJSIOMMKA MNPOBOJUTH TEIUIOPHU3MUECKUE HCCIIEIOBAHUS 00E3BOKHUBAHUS
MOJIOYHOTO CBIPBSI IPU PA3JIMYHBIX PEXKHMax, KOHTPOIMPOBATh M PETHCTPUPOBATh HEOOXOMMMEBIE HapaMeTpsl
MpoTeKaHus mpouecca. PaboTa BEIMONHAETCA KOJIJIEKTHBOM aBTOPOB.

B xauecTBe 00BEKTOB HCCIIeI0BAHUS OBITH BEIOPAHEL:

- 00e3>KUPEHHOE MOJIOKO;

- MOJIOKO TMacTEPU30BAHHOE C MacCOBOM Joelt sxupa 2,5%;
- CKBalllGHHasl CMECh C MacCOBOM JjoJeit xxupa 2,5%;

- MOJIOYHAsI CBIBOPOTKA (TBOPOXKHAS).

HOJ’Iy‘lCHLI JAAaHHBIC IO KUHECTUKE TEPMOPATUALITMOHHOTO 00€3BOKUBAHKS MOJIOYHOTO ChIpbA C 000CHOBaHHEM
MMPpOJAOJLKUTECIIBHOCTH ITpouecca, KOHEYHOU KOHICHTpAalUU CYXUX BCUICCTB U TEMIICPATYPbl KOHIICHTPUPOBAHUSA.
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BrIsiBIICHBI 3aKOHOMEPHOCTH U pa3paboTaHa MaTeMaTHYeCKasi MOJETb MAIAIIEr0 Croco0a 00e3BOKUBaHUS B
3aBHCUMOCTH OT TEXHOJOTMYCCKHX (DAKTOPOB KOHIICHTPUPOBaHUs. [loNydeHBl HOBBIC JaHHBIC IO MOKA3aTEIISIM
KadyecTBa MOJIOYHBIX KOHIIEHTPATOB C MACCOBOM JoJel cyxux BemiecTs ot 23 mo 40%.

PesynpraThl 1O TEMIOPAaAMAIMOHHOMY BaKyyMHOMY OOE3BOKHBAaHMIO HCIIOJIB30BAIN B TEXHOJIOTUH
MOJIOYHO-0€JIKOBBIX ITaCT, BBIPA0ATHIBAEMBIX 13 TOACTYIICHHOT'O MOJIOYHOTO CBIPBSI.

Mono4uHO-0eNKoBbIE MacThl 00JIANAI0T LEHHBIMH JUETHYECKHMMH W JEe4eOHBIMU CBOMicTBaMH. X mImMpoko
UCTIONB3YIOT UIA HHUTaHWSA JAETed W Jofedl ¢ 3a00JeBaHUSMU OKEITyJOYHO-KHIIEYHOTO TPaKTa M CEpledHO-
COCYIUCTON CUCTEMOM.

Bce MOJIOYHO-0€EJIKOBEIE nacThl BI)Ipa6aTI>IBaIOT us3 NacTeprU30BaAHHOTO 0633)I(I/IpeHHOFO nin
HOPMAJIM30BAHHOTO MOJIOKAa IIYTEM CKBAalIWBAHHA €TI0 YHUCTBIMU KYJIbTYpaMH MOJOYHOKHCIIBIX GaKTepI/Iﬁ un c
Mocjacayromum [[06aBJ'IeHI/IeM K OCJIIKOBOM OCHOBE CJIMBOK, BKYCOBBIX U apOMATUYCCKHUX BCIICCTB.

IIo Tpa,HI/IHPIOHHoﬁ TCXHOJIOTUU MaCTy BI)IpaGaTI)IBaIOT ABYyMs criocodamu: MpecCoOBaHUCM CT'yCTKa,
MOoJIy4yaeMoOro CKBalllUBAHUEM MOJIOKA, W U3 NPECABAPUTCIBHO CryIIEHHOI'0 MOJIOKA. HpI/I 9TOM OTACJIICHUC
CBIBOPOTKU M MNPECCOBAHUEC CryCTKa MOKHO IIPOU3BOJUTL B Os3€BLIX HJIM JIABCAHOBBIX MCIIOYKaX, a TaKXC
HCHOJIB3YIOT HPECC-TCICIKKHU, TBOPOIKHBIC MPECChl NI CCIapaTOPbI-TBOPOTOOTACIUTCIIN. HCZ[OCTaTKaMI/I JaHHOT'O
criocoda IIPOU3BOACTBA HACT SABJISIIOTCSA BBICOKAA TPYAOCMKOCTb M SHCPro€MKOCTb MNPOLCCCOB IMPECCOBAHUA U
CaMOIIPECCOBAHMSA MOJIOYHOTI'O CI'yCTKa, NCIIOJIb30BAHUC PYYHOT'O TPpYAad, HU3Kad HPOU3BOAUTCIIBHOCTD TPpYyJa.

OCOOCHHOCTRI0O HOBOM TEXHOJIOTMH SIBISETCS yHy‘IHIeHHLIﬁ crroco0 00E3BOKHMBAHHUSA MOJIOYHO-OCIKOBOI
OCHOBBI, HCHOJIB3Ysd MCETOA TMOACTYIICHUA, IMPUMCHASA TCPMOPAAUAIMOHHOC BbIIIAPpUBAHUEC BOMBI, KOTOpLIfI
MO3BOJAICT COKpPATUTb U YIPOCTUTHb TCEXHOJOIMYCCKYIO CXEMY W  YCKOPUTH HpPOLECC (HpeCCOBaHI/Ie,
CaMOHpeCCOBaHI/Ie), CHU3UTH ODHEPreTUYCCKUEC 3aTpaTbl, IMPOIAJIUTH XpaHI/IMOCHOCO6HOCTb MpoAYyKTa, a TaKKe
TMOBBICUTH OPraHOJICITUYCCKUC CBOﬁCTBa, MUIICBYIO U 6I/IOHOFI/I‘ICCKyIO HNCHHOCTD.

Texnonorus npeanojarac€T UCNoJb30BaHUE NOACTYIHICHHMS ChIPbA Ha PA3HBIX CTAAMUAX IPOU3BOACTBA.
Ilepebiii cnocoé mexnonozuu mepmopaouauuoHHOZ0 00€360cuBaAnUA

TexHoJOrHYEeCKasi CXeMa MOJYyYCHHS MOJIOYHO-0EIKOBOM MacThl U3 00€3)KUPEHHOTO WIIM HOPMATU30BAHHOTO
MOJIOKAa METOZOM ITOJICTYIICHHUS COCTOHUT U3 CIICAYIOMINX JTAIOB:

® BLIPA0OTKHU CKBALLIEHHOI cMecH

JlobpokadecTBeHHOE 00E3KMPEHHOE WM HOPMAIN30BAHHOE MOJIOKO IOCHE TACTEPH3AlMU M OXJIaKACHUS
HAaIpaBJIAIOT U1 3aKBaIIMBaHus. [locie BBO/A YHCTHIX KyJIbTYp TEPMOGHIBHBIX M ME30(HIBHBIX MOJIO YHOKHCIIBIX
CTPENTOKOKKOB MPOM3BOIAT CKBAIlIMBaHUE. 3aKBacka MoOaBisieTcss B MOJoko m3 pacdera 30 — 50 xr Ha 1000 xr
MOJIOKA B COOTHOWEHMH 1 : 1.

e nponecca TEPMOPAAUANMOHHOIO 00€3BOKHBAHMSI CKBAIICHHOW CMecH 10 Tpe0yeMoro copepKaHus
CYXHX BellecTB

Ilosy4eHHY0 CKBALIEHHYI) CMECh IIOJBEPrar0T TEPMOPAJMALUOHHOMY BBIIAPUBAHUIO C UCIOJIb30BAHUEM
MHQPAKPACHOTO U3ITYyYEHUS B YCIOBUAX BaKyyMa JI0 TpeOyeMOoro CoAepkKaHUA CyXHUX BellecTB. BrlmapuBanue BObI
IIPUBEJET K YBEJIUYEHUIO KOHLIEHTPALMM BCEX CYXUX BELIECTB MOJIOKA.

® NoJIyYyeHHe MOJIOYHO-0eTKOBOIl MacThI

K HOHy‘ICHHOﬁ KHUCJIOW MOJIOYHO-0EJIKOBOW OCHOBE I[O6aBJI$[IOT peUCIITYPHBIC KOMIIOHCHTBI: CaXap B BUAC
cupona nu q)pyKTOBO'HFOHHI)IG CHUPOIbL (pacqu KOJINYECTBA HAITOJIHUTEIICH MMPOU3BOAUTCA I10 pCLICHTaM). I[anee
MMPOU3BOAUTCA CMCHINBAHUC BCEX COCTABHBIX YacTel HacThl JJIA TOJTYYCHUA OI[HOpOIlHOﬁ KOHCHUCTCHIIMH U COCTaBa.
Ilacta nmeet cBou XapaKTCPUCTHUKU.

ITocrne Yero mMoay4eHHYO MOJOYHO-OSIKOBYIO TTACTy (PAacyrOT, YIAKOBBIBAIOT, MAPKUPYIOT H OTIIPABIIIOT HA
XpaHeHre. XpaHUuThCs TacTa mpu temmeparype 2-4°C Tpoe CyTok.

Bmopoit cnoco6 mexnonozuu mepmopaouayuoHHoz0 06€3603#cUBAHUA

TexHonmorudyeckast cxema MOIy4eHUs] MOJIOYHO-OEITKOBOM MAcThl O BTOPOMY CHOCO0Y TepMOpaaHallHOHHOTO
00€3BOXKHBaHMS COCTOUT M3 CJIEAYIOLIUX ITAIIOB:

e mpolecca TEPMOPATHALUOHHOTO 00€3BOKMBAHMSI HOPMAJTH30BAHHOIO MU 00€33KMPEHHOr0 MOJIOKA
110 TPeGyeMOoro Coaep:KaHus CyXHUX BellecTB

O6€3)I(I/IpCHHOC Wi HOPMAJIU30BAHHOC MOJIOKO IIOCJIC IMAacCTEpu3allii M OXJIAXKACHHA HAIPaBJIAKOT Ha
TSPMOPAAUALTMOHHOC 00€3BOKHUBAHME. I[O Tp€6y€MOl"0 COACPIKAHUA CYXHUX BCIHICCTB. BI:IHapI/IBaHI/Ie BOJbI IPUBEACT
K YBCJIMYCHUIO KOHIICHTPAIIUN BCEX CYXUX BCIICCTB MOJIOKA.
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¢ 3aKBallIMBAHHE HOHFyIHeHHOﬁ cMecH

[ony4eHHy0 MOJCTYLIEHHYIO MOJIOYHYIO OCHOBY TOCJIE 00€3BOKMBAHUS HAIPABISIOT [UIS 3aKBAIIMBAHUSL.
Ilocne BBOma YHCTBIX KyIbTYp TE€PMO(MMIBHBIX M ME30(QMIBHBIX MOJOYHOKHCIBIX CTPENTOKOKKOB MPOM3BOISIT
CKBalllMBaHHE. 3aKBacka M00aBISIETCS B MOJIOYHYIO OCHOBY u3 pacdera 30 — 50 xr ma 1000 xr momoka B
cooTHomeHuu 1 : 1.

® 110JIy4YeHHe MOJIOYHO-0eJIKOBOM NMacThI

K momy4eHHON KHCIOH MOJOYHO-OEIKOBOI OCHOBE MOOABISIOT pEIeNTypHbIE KOMIIOHEHTHI: caxap B BHIE
cupomna u (GppyKTOBO-ATOAHBIE CHUPOMNBI (pacyeT KOJIWYECTBA HAMOJIHHUTENCH HMpOM3BONUTCS 1O perenrtam). [lamee
MPOU3BOJUTCSA CMEIINBAHUE BCEX COCTABHBIX YAacCTeH MacThl AJIsl MOJIyUeHHsI OAHOPOJIHONW KOHCUCTEHIIUU U COCTABA.
[TacTa umMeeT cBOU XapaKTEPUCTUKU.

[Nony4eHHy!0 MOJIOYHO-0ENKOBYIO MacTy (acyroT, yHaKOBBIBAIOT, MAPKUPYIOT U OTIIPABISIOT HA XpaHEHHE.
XpaHuTbcs macTa npu TeMmeparype 2-4°C B TeueHHe TpeX CyTOK.

TexHonoruueckuii IPOLECC HAYUHACTCS ¢ NEPEKAYUBAHNS CKBALLIEHHOM CMECU U3 Pe3epByapa Ha JIOTKH,
YCTaHOBJICHHbIE HA KOHBEHEPHOM JICHTE BaKyyMHO-PaJIMallUOHHOM CYINMIKYU. JIOTKM 3arpy’KaroTcs B CyIUWIKY U
oA AelcTBHEM MH(PaKPaCHBIX JTydeH MPOUCXOIAT TEIIO- U MaCCOOOMEHHBIE TPOIECCHI IT0 YaCTHYHOMY YAAJICHHIO
U3 IPOTYKTa BOJBI U MOBBIIIEHHIO COJEPKAHNSA CyXHX BELIECTB.

Bxmouenne MK - HarpeBaresneil mpou3BOANT MO JOCTHIKEHHUIO B BAKYYMHOH KaMepe OCTaTOYHOTO JaBIICHUS
(7-8) xIla, xoropoe oOecreyrBaeT HOBBILECHHBIE CKOPOCTH HCHAPEHHs BIAarH C IOBEPXHOCTH HPOAYKTa U
MIOHIDKEHUE €r0 TeMIIepaTyphl, 4TO JaeT n30exaTh 00pa3oBaHUE CyXOH KOPOUKH Ha TIOBEPXHOCTH HAITUTKA.

B mpouecce cymku Temreparypa B J000i Touke ciosi 00beKTa He IoJbKHa mpeBbimath (90+£2)°C.
TeMnepaTypa HarpeBaHus JOJIKHA CO34aBaThCA I/IH(I)paKpaCHLIM H3JIY4YCHUEM OT JIaMIl HaKaJIMBaHUA CTYIICHYATBIM
1 UMITYJIbCHBIM MOABOJIOM TETIJIA.

Mo nocrwkenunto Temnepatypsl (60+2)°C npu cTyneH4aToM crocobe MoJBojia TEIIOThHl HE0OX0AUMO
YMEHbLIIATH IJIOTHOCTH TCIJIOBOT'O MMOTOKA, 4 IPU UMITYJILCHOM JJIUTECIIbHOCTh UMITYJILCOB IOABOJAA TCTIJIOThI
COKpAIl[aTh [I0 CPABHEHHIO CO BPEMEHEM OTJIEXKKHU c104 crycTka. IIpu ioboMm crnocobe moaBoga TEIUIOTH B HaUale
mporecca clIeayeT yCTaHABINBaTh MAKCUMAJIbHYO MOIIHOCTh TETTIOBOTO TIOTOKA. 3aBEpIIEHHE Tpoliecca
MPOM3BOJAT TPH JOCTHIKEHUM 3aJaHHON MAacCOBOH JJOJIM CyXHUX BeniecTB. PUKCHUpyeTCcs U3MEHEHHE COJIeP KaHHs
BO/JIBI 110 Macce MPOAYKTA.

TeMnepaTypa Ha MOBEPXHOCTU U B HCHTPEC MPOAYKTAa NPAKTUYCCKHU OJJMHAKOBA. BsizkocTh YBCINYINBACTCA
COOTBETCTBEHHO CTCIICHU KOHLCHTPUPOBAHUA. XUMHYECKHI cOCTaB KOHICHTPHUPOBAHHOTO MPOAYKTA PCryJIUpPYIOT
3a CUCT UBMCHCHUA UIMTCIIBHOCTH MTpOLECCa 110 MOKa3aTeIro MacCOBOH JA0JI1 CyXUX BCUICCTB.

IIpomomxuTenbHOCTh BBIIAPUBAHUS BOABI 1O MaccoBod momm cyxux BemectB 23,0 % B cpemHem
cocraBisgeT 35 MMH., 10 MaccoBoi monu cyxux BemecTB 40,0 % - 65 MuH. n ompenensercss HadaJIbHOU
KOHIIEHTPAIEH CyXHX BEIIECTB B 00€3)KUPEHHOM HJIM HOPMAJIM30BAHHOM MOJIOKE.

['oToBBIH NPOAYKT (acyroT B MOTPEOUTEIBCKYIO Tapy (OyMaXkHbIEe MaKeThl U3 KOMOMHUPOBAHHOI'O MaTepHaa
WM TIOJIUMEPHBIE CTAaKaHYMKH U KOpoboukn). OXIakAeHHE IPOBOIAT B XOJOIMIFHON KaMepe 10 TeMIepaTypsl OT
4 1o 6 °C, mocne 4Yero TEXHOJOTMYECKHH INPOIECC CUMTAETCS 3aKOHYEHHBIM M IMPOAYKT TOTOB K pealH3alluy.
XpaHeHue MPOU3BOIAT IpH Temreparype 2-4°C He Ooree TpeX CYTOK.

Ha ocHoBanuu anammuza Hay‘lHO-TeXHquCKOﬁ I/IH(l)OpMaIII/II/I, MaTCHTHBIX H3BICK&HHﬁ, a TaK¥XXC MOJYUCHHBIX
PE3yJIbTaTOB I/ICCJ'IC,HOBaHI/Iﬁ OBLIO pa3pa60TaH0 OpUTHHAJIBHOC MallMHHO-ANIapaTypHOC Oq)OpMHCHI/Ie
TEXHOJIOTHYCCKOH JIMHUU IMpoOU3BOACTBA MOJIOYHO-0EIKOBOM HACThL.

Hpe,HJ'IO)KGHHaH TCXHOJIOTMYECKasA JIMHUA IIpEJHAa3HauUC€Ha KakK U1 NOJY4YCHUA MOJIOYHO-0CIKOBBIX nacrt,
TOTOBBIX K yHOTpe6HeHI/I}O, TaK W UIA TOJYYCHUA nony(pa6pm<aTa, HCIIOJIB3YEMOT'0 B PA3JIMYHBIX OTPACIIAX
MMUIIEBOM IMPOMBIIIJICHHOCTH.

IIprMeHeHHE BaKyyM-TEIUIOPAAUAIHOHHOIO CITOCO0a MOACTYIINECHHUS CHIPhS JaeT BO3MOXKHOCTH ITO-HOBOMY
B3MUIIHYTh HA TPAJUIIMOHHBIC TEXHOJOTHH IOJIYYCHHS MOJOYHO-OCIKOBBIX MMACT. OTOT METOHA SIBISACTCS
MEPCICKTUBHBIM ~ HANpPAaBJACHUEM I OOCCIICYCHHS BBICOKOTO  YPOBHS  MOJOYHOH  MPOMBINUICHHOCTH.
WuTeHcupukaus MPOIIECCOB [103BOJISET YBEJINYUBATH MPOU3BOIUTEIHHOCTD. Hcnons3oBanue
TEPMOPAIHAIIOHHOTO 00C3BOKUBAHHS TIO3BOJISICT:

- YAYYIIUTh W YCKOPUTHh IIPOIECC 3a CYET HWCKIIOYEHUS OTHCIBHBIX Omepanuii (macrepusanus u

OXJIaXJICHHUE) TI0 TIEPBOMY CITOCO0Y 00€3BOKHBAHUS;

- YIOPOCTHTh U COKPATUTh TEXHOJOTHYECKYIO CXEMY, HCKIIIOYas OIEPAIlUi0 IPECCOBAHHS IO BTOPOMY

croco0y BBIMMAPUBAHUS YK€ 3aKBAIICHHON CMECH;
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- olecrneunBaTh CYIIKY Jaxe NMpH HU3KHX Temreparypax (or 40 °C), rae He NPOMCXOAWT pa3pyLICHHS
KJIETOUHOM CTPYKTYpBI IPOIYKTa. 3a CUeT IAasIero Bo3aeiicTeus Ha npoaykT UK-u3nyyeHus B coueTaHuu
C BaKyyMHBIM OTOOpPOM BIIard MpOAYyKT B MAaKCUMAaIbHON CTETIEHH COXPAHSET CBOU NMUTATEIIBHBIEC CBOICTBA,;

- TONy4aTh HOBBIC BHIBI IPOIYKTOB, 00ECHEUNBAas MOCTOSTHCTBO KadeCTBAa M C JUINTEIBHBIMH CPOKaAMH
TOIHOCTH;

- TMONy4aTh NPOAYKTHI, I/A€ KAa4YeCTBO HMX IO OHOJOTMYECKOH IIEHHOCTH BBIIIE IO CPaBHEHUIO C
TPaAWIIOHHBIMH TEXHOJIOTHSIMA 00€3BOKMBAHUS MOJIOYHOTO CBIPbS, 3aTpaThl Ha YyNaJCHHWE BIard
CYIIECTBEHHO HIXKE;

- YOpaBIATh HPOJOJKUTENBHOCTBIO IIpoLiecca yHalleHHs BOJBI 0 KeJaeMOM KOHLEHTpalUH CyXUX
BEIIIECTB,;

- MOJy4aTh NPOAYKTHI, KOTOPBIE YK€ MOXHO HEIOCPEICTBEHHO YNOTPEOSATh B MUILY WJIM HCIOJIb30BaTh
JUISL TIOCTIeyIOIei epepaboTky;

- moBbIIATh 3()()EKTUBHOCTH MIPOU3BOJICTBA, OCYIIECTBIISISI DKOHOMHIO PECYPCOB.
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HN3meHeHHe KaUeCTBEHHOI0 COCTABA MOHOCAXaPHUAO0B B npouecce GepMEeHTANMH YeCHOKA
Jlozynosa Auna Cepzeesna
Baxonouna JIro606v Anexceeena
butickuii Texnonoeuueckuut Hnemumym (Qunuan) AnmlI'TY um. U. U. Ilonsynosa, buiick, Poccus
Baxonouna Jlroboes Anexceesna
Anvya.biysk12@gmail.com

UepHblil 4YECHOK — 3TO HOBBIM MPOAYKT 310POBOTO NMUTAHUS, KOTOPBIM MOIY4aroT NMYyTEM €CTECTBEHHOU
(epMeHTanny 1eII0# TOIOBKH 06praHOTO YecHoka (Allium sativum.L.) mpu BBICOKO# TeMIiepaType U BIaKHOCTH 0e3
KaKHX-JT0O0 NCKYCCTBEHHBIX 00paboTOK 1 100aBoK [1].

puc.l Yepnwiil uecnox

[IpousBoacTBO UepHOro yYecHOKa ocyimiecTBisieTcss B Amnonun, Kutae, Kopee u Ha ceromgHsimHuii 1eHb B
Poccun orcyrcTByeT. UeCHOK SBISIETCS JETKOKYIbTUBUPYEMOM U MOPO30YCTOMYUBOM KYJIbTYPOMU, AJIS YCIIEUIHOIO
MPOU3PACTaHUA KOTOPOIl XOPOIIO MOAXOMUT KJIMMAT ANTaWCKOro kpas. XMMHUYECKHH COCTaB YEPHOTO YECHOKa,
MOJIY4YEHHOrO MO TOH K€ TEXHOJOTMH M3 MECTHBIX COPTOB, MOXKET CHIBHO OTJIMYATHCS MO COCTaBYy OT YEPHOIO
YECHOKA, MOJYYEHHOTO U3 COPTOB, BBIPAIICHHBIX B CTpaHax JlanbHero BOCToKa [2].

W3MeHeHue 1BeTa Y€CHOKA BO BpeMsi (DepMEHTALMH CBSI3aHHO C MPOTEKAaHHEM peakuuu Maiisipa, B X0/e
KOTOPOW TPOUCXOJMUT Psfi XUMHUYECKUX TpeBpaimieHnit. [IporcxouT B3auMOAEHCTBHE MEXKIY PEAyLHPYIOIUMU
caxapamu (MOHO3bI U BOCCTAHABJIMBAIOIIUE IHCAXAPHU/IbI KAK COAEPIKAIIMECS B POJYKTE, TAK U 00Pa3yIOLIHECs MpH
rUIpoJI3e 00Jiee CIOXKHBIX YIIICBOJOB) C AMUHOKUCIOTAMH, HENITHIAMU U OeJIKaMu, MPUBO/ISIIEe K 00pa30BaHHIO
TEMHOOKpAIIeHHBIX TPOAYKTOB — MenaHouawHoB [1, 2]. OOpasymommuecs B pe3yibTaTe pachaja caxapoB
KkapOoHubHbIE coemuHenus (Gypdypon, oxcumeTundpypdyposi, ameranbIerua, H30BAICPUAHOBBIA aJbICTU/I,
JTUAIICTHIT ¥ JIP.) IPUHAMAIOT y4acTHe B (POPMHUPOBAHUH MIPSIHOTO apoMaTa U BKyca TOTOBOTO MPOIAYKTa.

B pesynbrate (epMeHTAMHM YECHOK MPHOOpETaeT CHAAKUNA BKYC, YTO OOBSCHACTCS IMOBBINICHHEM
coJiepkaHusi  CBOOOIHBIX caxapoB. (OOpa3oBaHHE WHIMBHAYAJIbHBIX MOHOCAXapHJIOB pE3yJdbTaT THIPOJIH3a
TJIMKO3UIHBIX CBS3¢H, KOTOPHIH MPUBOANT K YMEHBIICHUIO COACPIKAHUS AUCAXAPHIOB U MMOIUCAXAPUAOB B YCPHOM
yecHoke [3].

Kopeiickumu yuensiMu [4] ObI10 OOHApYKEHO, YTO COJEpKaHHWE (PPYKTO3bI U TIFOKO3BI B YEPHOM YECHOKE
yBEIMYHMBaeTCS HMPUMEPHO B 2 M 4 pa3za COOTBETCTBEHHO (Tabumma 1), a Tak e B COCTaBe IOSIBIISIIOTCS TaKue
MOHOcaxapa, Kak apabHHO03a U rajlakro3a, KOTOphIE B CBEXEM YECHOKE He 0OHAPY KEHBI.

ConepsxaHue CBOOOTHBIX CaXapoB B USCHOKE B 3aBHCHMOCTH OT 00pabOTKH MPHUBEICHEI B TabmuIe [4]:

KoJguyecTBeHHbIii cocTaB Caexuii yecHOK, Mr/100r Yepuplii yecHok, Mr/100r
ApaluHo3a - 1.62+0.30
I'ajnakro3a - 13.11£1.73

I'moko3a 91.58+2.65 181.74+8.83
DpykTo3a 63.89+3.42 2043.73+4.99
Caxapo3sa 76.31+0.05 119.14+£3.51
MaubTo032 1.71£0.04 7.78+0.43

Lenpro paboThI SABISIIOCH ONPEeNICHIEe KaYeCTBEHHOI'0 COCTaBa caxapoB B Ipoliecce (hepMeHTanu 03UMOTO
4yecHOKa copra «JIrobamay KyIpTHBHpyeMoro B AntaiickoM Kpae.

O0bekThl U MeTOabI HcciaenoBaHusi. OOBEKTOM HCCIIEOBaHMS ObLT O3UMBIH YeCHOK copTa «JIrobarmay.
YepHbIi 4eCHOK MOJIYYald IIyTEeM €CTECTBEHHOTO OpOKEHHSI TOJIOBKH YeCHOKa B TedeHue 7, 14, 21, 28 u 35 cyrok
npu KoHTpoaupyemoit remnepatype (70 °C) u BRICOKOH BiaXHOCTH (6€3 KaKuX-TH00 HCKYCCTBEHHBIX 00pabOTOK H
n06aBok) B nHKyOarope-tepmocrate «SHELlab G16-2» npenocrasnennom MBY "buiickuii 6u3nec-unkyodatop”.
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KauecTBenHslii ananu3 caxapoB npoBoguian MeronoM TCX Ha mmactunax Silicagel 60 F254 (Merck), B
Ka4ecTBE ITOJIBIKHOM (ha3bl UCIOIB30BAIN CHCTEMY PacTBOpUTENei: H-OyTaHoin/3taHon/Bona (6:3:2). CBugerenu —
10 %-uBIe BOgHBIE pacTBOPHI apaOWHO3BI, KCHUIO3bI, (hPYKTO3HI, TIIFOKO3HI, TajlakTo3bl. VccnemyeMpiMu oOpa3naMu
SBIISUTACH BOJHBIE AKCTPakTHl (Trapomoxnyns 10:100) gepHOTO YecHOKA. [ BH3yanm3aliyl MATEH HCIIONB30BAIA
AQHWJIMHOBBIN IPOSIBUTENb.

Pe3yabTaThl U MX 00CyxIeHusl. Panee NpoOBeACHHbBIC HCCIEAOBAHUS [5] MOKa3aid PoOCT penylUpYIOIINX
BeriecTB (PB) u moBbImeHNe KUCIOTHOCTH B Tporiecce (pepMEHTAINH, YTO OOBSCHICTCS KUCIOTHBIM THAPOIH30M
TJINKO3UIHBIX CBSI3€H MONMHMcaxapuIoB ¢ oOpa3oBaHueM OoNbIIOTo unciia MoHocaxapunoB. C 21-pie o 35-p1e CyTKH
(hepMeHTaMU HAOIOACTCS CHUKCHUE KojrmyecTBa PB, mpennoaokuTenbHo BCIeACTBHE 00pa3oBaHus MPOTYKTOB
pacmaga caxapoB, Takux Kak (ypdyponr u ruapokcumetundypdypoa, BKIIOUYCHHS CaXapoB B PEaKIMU
MEJIaHOUIMHOO00pa3oBaHus [6].

MeTo10M TOHKOCJIOWHOM Xpomarorpauu BOJHBIX 3KCTPAaKTOB YECHOKA OBbLI YCTaHOBIJICH KadeCTBEHHBIM
cocTaB MOHOcaxapuaoB. B axcrpaxre cBexero yecHoka Ha TCX mposiBUIach TONBKO IUIIOKO3a, HA 7-14 cyTku B
COCTaBE MOHOCAXapua0B NPOSBUINCH elle (PyKTo3a U rajakros3a, Ha 21 CyTKM B SKCTPaKTe NPOSBHIUCH IIATHA
apaOMHO3BI ¥ KCHUII03bI, Ha 28-35 cyTku mATHO Ttoko3bl Ha TCX MpakTH4IecKH He MPOSBIIIOCE.

OOpazoBaHue W HAKOIUIEHHE (PYKTO3BI MOXET OBITH CBS3aHO C KHCJIOTHBIM THAPOJIM30M HHYIHHA,
o0pazoBaHue apaOWHO3BI, KCHIO3Bl U TaJlaKTO3bl MOXKET OBITH PE3YJIBTATOM THAPOJIN3a TEMUIEIUTIONO03bl YECHOKA.
IIponecc yObIBaHUSI TIIIOKO3BI, BO3MOXKHO, CBSI3aH C BKJIIOUCHHEM €€ B PEAKIUIO METaHOWAWHOOOpa3oBaHMA. Tax
KaK peakLusl MeJIaHOUINHOOOPa30BaHUs Hanboiee MHTCHCUBHO IIPOTEKAET B HEHTPAIBbHON cpelie M 3aMeIseTCs B
KHCIJIOH, TO MOXKHO TPEIIOJIOKHUTh, YTO IpeoOsiafaomuil B Havdane (epMeHTalun peaynupyoonmi caxap —
TJIF0K033, PACXOAYETCs Ha KOHJICHCAIUIO C aMHOKHCIOTaMH.

[MonydyeHHBIE PE3YNIBTATHl COJEPKAHUSA CaxXapoB B YEPHOM UYECHOKE BO BpeMsi (epMEHTALMHM CBEAEHBI B
TaOHILy:

KauyecTBeHHBIii cocTaB

IIpoao/sKuUTEIBLHOCTD PB. mr/r
¢epMeHTALNH, CYTKH ’ Apabuno3za | Kcunoza | ®dpykro3a | I'moko3a | I'anakro3a

0 0,06 - - - + -

7 0,56 - - + + -

14 1,24 - - + + +

21 9,74 + + + + +

28 7,74 + + + - +

35 57 + + + - +

Taxum 06pa30M, BO BpeM: (I)epMCHTaLII/II/I B YCCHOKC YBCIMYINBACTCA Ka4eCTBEHHEIN COCTaB MOHOCAXapuao0s,
BO3pacTacT KOHLCHTPALUA apa6I/IH03BI, KCHJIO3bI, TaJIaKTO3bl H (bpyKTOBLI, a KOHICHTpanusa TIJIHOKO3bI C
MNPpOAOJLKUTCIIBHOCTBIO Q)epMeHTaLII/II/I YMCHBIIACTCA.
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DeHOJIBbHBIN KOMILIEKC 00J1eMMX0BOI0 IPOTA KaK HeHHAs 100aBKa B MUTAHUH YeI0BeKa
Manaxoea Anacmacus Bauecnasosna
Butickuit mexnonoeuuweckuu uncmumym (unuan) ®Irb0OY BO
"Anmaiickui eocyoapcmeentulil mexHudeckuu ynusepcumem um. U.HU. Ilonzynosa”
Asepvanosa E.B. k.x.H.
nastenka 96@list.ru

OHHI/IM H3 TMCPCICKTUBHBIX HCTOYHUKOB (beHOJ'H)HOFO KOMIUICKCAa ABJIACTCA YHUKAJIBHOC PACTCHUC
Anraiickoro Kpas — O6J'ICHI/IX3, Hauboee BOCTpe6OBaHHLI ChIpbEM KOTOpOﬁ SBJIAKOTCA IIJIOJBI.

[Tnoxer obnenuxu W HPOAYKTHl MX NEpepadOTKH — BU3UTHas KapTouka Autaiickoro kpas. OCHOBHBIM
MIPOAYKTOM TIepepabOTKH III0A0B OOJICIIIXH SIBIISIETCS 00IETMXOBOE MAcIIO.

B Hacrosmiee BpeMs KpymHEWIIMM moTpeburesieM M repepaboTdnkoM obmennxu B Poccun sBisercs
tapmaneBTryeckass komnanus 3AO «AnraiiBuramuse» (T. buiick), mpomsBomsmas 6onee 60 mpemapaToB Ha
ocHoBe 00aenuxu. IMeHHO 06Jenrxa BO MHOTOM MPEAOIIpeieiia Cy b0y IPEeaIpUsITHSL.

OcobeHHO aKTyaJlbHa CTaJia Hepepa60TKa o0JIenyXu ¢ MaKCUMAaJIbHbIM H3BleueHneM BAB u CO3JaHUEM Ha
HX OCHOBEC NPOAYKTOB NUTaHUSA C onpe,ueneHHOﬁ HanpaBJICHHOCTBIO.

IIpu mepepaboTke sirox 0O0JemHUXH 00pa3yeTcs OOJBIIOE KOJUYCCTBO MPOMBIIUICHHBIX OTXOMOB (3KOM,
HIPOT), KOTOPBIC OOraThl OMOJIOTHYECKH aKTUBHBIMHU BeliecTBaMu. Oco00ro BHUMAHUS 3aCIyKUBACT 00ICTUXOBBIN
HIPOT, 0OPA3yIOIIUIACS B MPOIECCe MPOU3BOACTBA OOJIESMIXOBOrO Macia MOCIC W3BJICUCHHUS €r0 M3 KOMa ILIOJIOB,
Y COCTOSIIINI N3 YaCTUYHO APOOJICHBIX ceMsH 1 00oiouex [1].

B Hacrosiimee Bpems MOCTATOYHO XOPOIIO H3yYeH BHUTAMHHHBIA COCTaB IIPOTa OOJCMHUXH, JIUMUIHO-
MUTMEHTHBI W YTJICBOAHBIH KOMIUIEKCHI, aMUHOKHCIOTHBIM W MHHEpalbHBIH cOCTaB, a pabOT MO HM3YYCHHIO
(eHONMBHBIX BEWIECTB IIpoTa obyenuxu HeMmHOro. OJHAKO W3BECTHO, 4YTO MOIM(EHONBHBIN KOMILIEKC
00E3KUPEHHOTO MIPOTA CONEPIKUT KAK MUHUMYM 7 KOMIIOHEHTOB, M3 KOTOPBIX UIACHTU(GHUIUPOBAHO 5 — KBEPIICTHH,
kemidepos1, H30paMHETHH, PYTHH 1 HapiuccuH [2]. XUMUUECKHH COCTAB MIPOTA TIOA0B OOJICTIUXU TPEICTABICH B
TabIuIE:

HaumenoBanue
N Conepxanue, %
rokasarteei
Benox 24,70
OO6muii caxap 2,40
JlyOuibHbBIE BEIECTBA 0,83
KucinorHocTb 4,65

®DeHONIBHBIE COCTUHEHUS — HH3KOMOJICKYJISIPHBIC MPOAYKTHI BTOPHUYHOIO MeTaboju3Ma, 00pa3yrolfHecs
MPAKTUYECKH BO BCEX KIETKaX PACTEHWH W 3allUINalolyie WX OT CTPECCOBBIX Bo3zeiicTBuil [3]. B aToM mane
TI0/IB OOJIETIMXH SIBJISIOTCSI OJTHUM M3 CAMBIX CUJIbHBIX M3 U3BECTHBIX AHTUOKCUAHTOB.

dnaBoHOMIIBI, cozepXKaIIKecss B OOJIEMMXOBOM MIPOTE, MPUAAIOT NMPOAYKTAM XapaKTepHYIO OKPacKy, T.K.
00JIaIal0T JKENITO-OPAH)KEBHIM IHMIMEHTOM. B OCHOBHOM OHM HCIONB3YIOTCSI AJISI TOAKPAIIMBAHHUSA HAIHUTKOB,
pPacTUTENFHBIX JKHPOB, CIMBOYHOTO Macjia W CIPENOB, CIIAJ0CTeH, MOPOXXEHOTO M IPOYMX MPOIYKTOB
KOHIUTEPCKUX TTPOM3BOACTB.

Oonenuxa — OAMH U3 CaMbIX CWJIBHBIX U3 BCEX M3BECTHBIX AHTHOKCHIIAHTOB, T.K. OHA COJEPHUT OIPOMHOE
KOJIMYECTBO HATypaJIbHBIX aHTHOKCHIAHTOB - BuTaMuHoB A, C, E, B-kapoTuH, cenen, nmosmdeHon - ¢aBoOHOUA U
T.I.

[IpemapaTel-aHTHOKCHIAHTHI CITIOCOOCTBYIOT YPETJICHHIO 37I0POBBS, BOCCTAHOBICHHIO OpPTaHM3Ma M Jaxe
MPOAJICBAIOT  HEPHOJ  MOJIOAOCTH. be3ycmoBHO, JIydmmMu TpemapaTaMHU-aHTHOKCHIAHTAMH  SBISIOTCS
pacTUTENBHBIE TPOIYKTHL.

Croco06 mony4eHHss aHTHOKCUAAHTHOW (pakmuyu BKIIOYAET OJKCTPAKIMIO METAHOJOM, (QHIBTPAIHIO
MOJMYYCHHOTO JKCTpakTa sl €ro OTICNCHHWS OT 4YacTUI, TUCTWUIAIHNI0 OTQIIBTPOBAHHOTO SKCTpPaKTa
OTHOCUTEIIbHO TEMIEpaTypbl KHUINEHHsS B AUCTWUILHUOHHOMW YCTaHOBKE [UIsl pPEreHepalyud pacTBOPUTEINS,
KOHUEHTPUPOBAHUE AUCTUJUIMPOBAHHOTO IKCTPAKTa B HCMApUTENIe MOJ BAaKyyMOM, CYLIKY KOHLIEHTPUPOBAHHOTO
CBIPOT'0 3KCTPAKTa aHTHOKCUJAHTHON aKTUBHOCTBIO [4].

O061enuX0BbIH HPOT NPUMCHAIOT B IIPOU3BOACTBE NPOAYKTOB IUTAHUA HE TOJIBKO B KAY€CTBE KpaCUTEJIA, HO
1 KaK CBbIPbE, boraroe ICHHHBIMH KOMIIOHCHTAMH.

B HacTosimmee Bpems CTaqM HKCHOJB30BATh YAaCTHYHO THAPOIM30BAHHBIN OOJEMHMXOBOTO MIPOT TIPH
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IMPpOU3BOJACTBE XJ'I€606yJ'IO‘IHI>IX I/I3)_'I6J'II/II7[. 910 JAa€T BO3MOKHOCTb MNOJYYHUTH x1ed ¢ JIydIiuMH1 TmoKa3aTeIsIMU
KayeCTBa, YCM xne6, HpI/IFOTOBHeHHHﬁ 0e3 )106a301< 1 C HETUAPAJTINU30BaHHBIM 00JIENMMXOBEIM IIpoOTOM.

Hcnonp3oBaHue 0OJICIMXOBOH MYKH B TIPOM3BOJCTBE MSCHBIX H3IENUH CIIOCOOCTBYET OOOTaICHUIO
TOTOBOTO IPOIYKTa B-KapOTHHOM, prOO(IIaBUHOM, aCKOPOMHOBOI M HUKOTHHOBON KHCIIOTaMH, a TAKXKE JKEJIE30M H
MUIIEBBIMU BOJIOKHAMU [5].

A Takxke pa3pabOTaHbl TEXHOJOTMYECKHE CXEMbI INPOM3BOACTBA MAKapOHHBIX W3ACIHN «AINTalCKHE»,
«bwuiickue», «ButamuHHBIE». lcnoip3oBaHME OOJENMMXOBOTO MIPOTa B HMX pEIENType IpHAacT MaKapOoHaM
XapaKTepHYIO0 OKPACKy M TO3BOJISIET SKOHOMHUTH STHYHBIH IMOPOIIOK U CYX0€ MOJIOKO [6].

bnaronapst HaTMUUIO KAPOTHHOWIOB OOJIEMUXOBBIN IIPOT MOXET OBITh HCTOUYHHKOM CBIPbSI JJISI TTOJY4YEHHS
HaTypalbHBIX NHIIEBBIX Kpacureneil. Tak, B HacTosimee Bpems pa3paboTaH crnoco0 NONydYeHHs HHIIEBOTO
Kpacures IyTeM MOAN(HUKALUH TONMU(PEHOIBHOM (BpaKIiy, BEIICIAEMOM N3 MacIIsSTHOTO IpoTa odnenuxu [7].

HpenapaTLI, COACpIKalue BCIIECTBA, oGna,uanmHe AHTUOKUCIIUTCIIbHBIMU CBOﬁCTBaMH, BO MHOI'OM
CHOCO6CTByIOT BOCCTAHOBJICHUIO KIJICTOK, YKPCIUICHUIO 3J0POBbA U IMPOAJICHHIO HNEpHUOJa MOJOAOCTHU 3a CYUCT
TMOJAaBJICHUS, MTPOTCKAOIUX B OPraHU3ME OKHUCIUTEIbHBIX NPOLCCCOB C YUaCTUEM CBO60}1HI)IX paauKaiaoB.

[Ipomecc »KCTpakuuM MPOBOAWIM HenpepelBHO B ammapare Cokciera, B KadeCcTBE JKCTParcHTa
ucnons3oBanu 96%-p1ii 3THIOBBIA crnupT. McmompzoBaHue 96%-0ro 3TUIIOBOrO CHHPTA I 3KCTPAKIHUH
OMONIOrMYEeCKN aKTHBHBIX BEIIECTB M3 OOJICIMXOBOTO IIPOTA OOECIEUMIO BBICOKYIO CTEHECHb M3BICUEHHS U3 HETO
(hmaBOHONAOB, YTO OOYCIOBIEHO MOP(HOIOTHIECKUMH OCOOCHHOCTSMH CTPOCHHS IIPOAYKTOB IepepabOTKH
obnenuxu. [MIPOMOIYITH SKCTPAKIMH COCTaBHI | : 25, MpOAOIDKHUTENBEHOCTE TIporiecca — 6 4. Jlaee moIydeHHBINA
9KCTPAKT yIapHBaJIN B BaKyyMe BOJOCTPYHHOTO Hacoca J0ocyXa H IOJydaln cCyMMy (hJIaBOHOMIOB B BHIE JKEITOTO
MOpoILKa, BBIXOJ KoToporo cocraBui (13,2 %). IloarBepieHne MOAIMHHOCTH MNONHU(PEHOIHLHOTO KOMILIEKCa
MPOBOAMIN U3BECTHBIM MeToioM DonnHa-YokanbTey [8].

brnaropapst xoporieii pacTBOPUMOCTH TOJU(EHOIBHOTO KOMIUIEKCa B IOJSIPHBIX PACTBOPHUTENSX MOXKHO
PEKOMEHIOBAaTh HCIOJB30BaTh €r0 B PELENTypax KOHLEHTPAaTOB O€3aJIKOTOJBHBIX HANUTKOB, J00aBJIATh B
MapHHA/Ibl U TUETHYECKHE COYCHI, & TAKXKE MYKY U IPOAYKTHI ee repepaboTKu.
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C0311a1me HOBOI'0 CII0C00a OXMeJIeHUs TUBHOTI0 c¢ycjia ¢ HCIMOJIb30BaAHUEM POTOPHO-
nyJbCallMOHHOI'O allllapaTa

Munenvkuit Unva Onezosuy
Bopooynun /Imumpuit Muxaiinosuu
Cachonoea Enena Anexcanopoena
Hockosa Banepua Braoumuposna
Kemepoesckuii mexnonocuuweckuti uHcmumym nuyesou npOMuluLIeHHOCIU (YHU8epcument)
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[TuBOBapeHHOE MPOU3BOACTBO SBIIACTCS OTHUM W3 BaXHEHWIINX CEKTOPOB NHIIEBOW W MepepadaThIBaromIeit
NPOMBINUICHHOCTH. OCHOBHBIMH ITyTSIMH Pa3BUTHSL OTPAcid, JOJDKHBI CTaTh: HMHTEHCH(HKAIMS TEXHOJOTUHU
MPOU3BOJICTBA U MOJICPHU3AIMS COBPEMEHHOro oOopyznoBaHus. J[ns yBenudeHus: MacmitaboB MPOM3BOACTBEHHBIX
MOIIHOCTEW U aCCOPTHMEHTA NHBa TPEOYETCs COKpalleHHe BPEMEHH MTPOM3BOICTBA IPOAYKTA, 0€3 SKOHOMUYECKUX
MOTEPb, YCOBEPILIECHCTBOBAaHUE TEXHOJOIMYECKUX CTaAMi MPOW3BOJCTBA IMBA, 0€3 MOTEPH KaueCcTBa KOHEYHOTO
npoxaykra [1, 2].

PemieHue naHHON 3agaud BO3MOKHO C MOMOINIBIO YIYYIIEHHUs CTaAMH oxMeneHMs cycna. IIpeanonaraercs
COKPAaTUTh BPeMs IPOM3BOJCTBEHHOTO NHMKJA 3a CUET YJIy4YIIEHHOH 00pabOTKHM MHMBHOTO CyClla ¢ XMEJEM IIepen
oxMmeseHneM. Ha cragnm oxMeneHHs: B IMBHOE CYCIIO W3 XMeEJs NEPEXOIiT TOphKUe W AyOmibHBIE BemecTBa. Bo
BpeMSI KHISTUYCHHS CyCla, TOPbKHE BEIIECTBA XMENS NEPEXOIT B M30anb(a-KUCIOThI, IPUIAIONINE TOPEYb MHBY, a
TaKKe SKCTParupyroTcst JyOUIbHBIC BEIIECTBA, KOTOPHIC NPUIAIOT TEPIIKUN BKYC IUBY.

B coBpeMEHHOM MHBOBAPEHHOM MPOU3BOJCTBE HCIOJIb3YIOT HECKOJBKO CIIOCOOOB OXMEJCHHUS! MHUBHOTO
cycna.

OCHOBHOM KJIaCCHYECKHH CITOCOO OXMeEJIEeHHUs TUBHOTO CYCIIa, UCTIOJIB3YIOIMNCS Ha ITMBOBAPEHHBIX 3aBOJaxX
B CCCP, a Taxxe B P®, cocTOUT B NpPOJOIKUTEIBHOM KHIISTYEHUH CYCJa C XMeJeM B BHJE I'pPaHYJIMPOBAHHOIO
XMens win mumek xMens [3]. B pesynpTare momyuaercs oXMeNeHHOE Cycio, o0najaromiee BRICOKMM KadeCTBOM
IIp HU3KOM pacxolc XMeEJid. I'naBHBEIM JOCTOMHCTBOM ABJIACTCA OITHUMAJIBHOC H3BJICUCHUA W HCIIOJIb30BaHHs
TFOPBKUX BCHICCTB XMEJIA IJIA CHUKCHUA pacxXxoJa Mmpru OXMCJICHUU. Cnoco6 He OKOHOMMUYCH, TaK KaK UAYT 6OJ'II)IIII/IC
3aTpaThl Ha map.

CymecTByeT crioco0 B KOTOpoM aisi oxmeneHus ucronbdyercs CO,-akcTpakT xmens [4]. Wcnonp3oBanue
CO,-3kcTpaKkTa XMens Al OXMEJICHHS CyCJa SIBJISIETCS! TPOAYKTHBHBIM, TaK KaK I03BOJISIET HOBBICHTH CTEHNEHb
WCTIOJNIb30BaHMS aNb(a-KUCIIOT, TIOCKOJIBKY OHH Y)K€ M3BJICUEHBI M3 XMEJSl M HaXOJATCS B HKCTPAKTE B HATHBHOM
coctosiHnU. Ho M3BecTHO, YTO NpM XpaHEHMH XMeEJs 70 €ro HMCHOJIb30BaHWS, YXYIIIATCS €ro KadeCTBEHHBIC
MIOKa3aTelH, B TO BpeMs Kak cpok xpaHeHust CO,-3KcTpakTa MPaKTHUECKH HE OTPaHHYEH, OCKOJIbKY €r0 CBOMCTBA
CO BpEeMEHEeM He TepsoTCs. B CBS3M C TOMOI'€HHOCTBIO M CTaOMJIBHOCTBIO NPH XPAaHEHHUH ATOTO XMEJIETPOIyKTa
MOJy4aeTCs] BO3MOXKHBIM TIPOM3BOJAWUTH TMMBO C €ro HCIHOJB30BAHHEM CO CTAOMJIBHON BEJIWYMHOM TOpeyu.
Otmeuaercs, 4To 3KCTPakT CO,-XMens CONepKUT Te e BaKHEHIIne apoMaTHYECKHe BEIIeCTBa, Macia M Apyrue
COCTaBHBIC YaCTH, YTO M XMEINb, HCTOJb3yeMBbIl uia nepepaboTku. HegocTaTkom sBIsieTCs HECTaOMIBHOCTH MPHU
HeOOJIBIIIOM OTKJIOHEHHH OT TEXHOJOTMYECKOT0 MPOIecca U BOZMOXKHAS M3-3a 3TOI'0 M3JIHILIHSAS TOpeyb MUBa.

[TomuMo »3TOTO HMMEeTCs CHOCO6, npeﬂnonara}omnﬁ BBCJICHHUC B KUIIAMICC CYCJIO XMEJIEBOI'0 OKCTpPAKTa, B
BUC SMYJIbCUUN [2] OmHa roToBHTCS MyTEM MCXAaHUYCCKOTIO AUCIICPIUPOBAHUS DKCTPAKTA XMEJIA. O,I[HaKO IIpu 3TOM
OPraHOJICTITUYCCKHUC CBOICTBa TOTOBOI'O INpoAyKTa H €ro CTOHMKOCTD 6y,£[yT YXyAlIC€HbI IO CPABHCHUIO C
MnpeabIAyIIuM CHOCO60M, TaK KaK CyCJIO HE COACPIKUT BbICOKOPCAKIIMOHHBIX HOJ'H/Iq)eHOJ'IBHI)IX COGHI/IHGHI/Iﬁ XMCEJIs,
6HaFOTBOpHO BJIMAONIMX Ha KOAryJsiguro OCIIKOBBIX BCLICCTB 3C€PHOBOI'0 ChIPbA U O6eCH€‘lHBaIOIIIPIX NOJIHOTY
BKYCa roToBOro nmpoJayKra.

[Tocne ananm3a N3BECTHBIX CIIOCOOOB OXMENICHHS MMBHOTO CYClIa, HAMHU TpeAiaraeTcs MPUMEHHTh POTOPHO
— MyIbCanMOHHBIA ammapat (puc. 1) [6] mns mHTEHCH(HUKAINK TEXHOJIOTMYECKOH CTaJWM OXMEJICHHS MUBHOTO
cycra.

IIpuMensieMass KOHCTPYKIIUS POTOPHO-IYJIbCAIMOHHOIO alapara HMEET CJICIYIONIHe TEXHUUECKUE
XapaKTepUCTUKHU: paboumii 00beM paBeH | JI., 4acToTa BpamieHus: potopa BapsupoBaiach ot 1000 mo 4000 06/MuH.,
3a30p MEXy pOTOPOM M cTaTopoM usmensuics ot 0,1 1o 0,5 mm. [1].

OKCNepUMEHTAIBHO MOATBEPKACHO, uTo npumeHeHue PITA Ha craguu oxMeneHus MUBHOTO CyCla JaeT
CJIE/TYFOLIHE TIOJIOKUTENBHBIE P EKTHI [6]:

1. biaronapst MmexanndeckuM Bo3zaeictBusM PITA Ha TBepayro a3y 3a cueT cpe3bIBalOIINX U HCTHPAIOIINX
Harpy3ok, a TaKXe pa3sBUTON TypOyJEHTHOCTH, IyJIbCALMSAM JAaBJICHUS U CKOPOCTH IOTOKA JKUAKOCTH YIy4IIaeTCs
pacTBOPUMOCTh  KOMIIOHEHTOB TPaHYJIMPOBAHHOIO XMeIs. OTOT MpoLecC MNPOUCXOAUT KaK CHapyXHu
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TpaHyJIMpPOBAHHOT'O XMECJIFd, TaK U BHYTPU HETO, YTO NPUBOAUT K MHTCHCUBHOMY B3aHMOHeﬁCTBHIO IMMUBHOI'O CyCJia €
TpaHyJIUPOBAHHBIM XMCJIEM.

2. B pe3ynmbpTaTe HMEpEeKpHITHA Ia30B POTOpA M CTATOpa MOSBISIOTCS YEPEAYIOLINECS 30HBI CKUMAHUS U
pacimmpeHus. 3a CUeT pPacIIUpeHHs B KHUAKOH (haze MOABISIOTCS 00NACTH pa3phiBa Cycia - KABUTAIIMOHHBIE 30HBL.
KaBuTanmoHHbie My3bIpbKH CXJIOIBIBAIOTCS C CHJIOM B HECKOJBKO COT arMocdep, BCIECACTBHE YETO BO3ZHHKAIOT
yZIapHble BOJHBEL JlaHHOE BO3JACHCTBHE NMPUBOJUT K MHTCHCHBHOMY AWCIIEPTHPOBAHMIO YACTHIl M YBEIHIHBACT
MOBEPXHOCTh B3aUMOACHCTBUS (a3.

3. VHTeHcHBHOE KoJeOaHME YACTHI[ XMENS B MECTaX TPCHMS IPUBOIHUT K IOBBIICHHIO TEMIIEPATyphI
cyclia, 4TO B CBOIO OUepe/b BIMSET Ha yBeJlnueHHe KodduirienTa BHyTpeHHel auddysun.

A

h

puc. 1. — PomopHo-nynscayuonHulii annapam

1 — pabouas nonocms, 2 — wmyyep 6x00a ceedxcell peaKyuoHHOU Maccol, 3 - wmyyep 6xo0a 2a3o8ol
cmecu; 4 - wmyyep 8bix00a peakyuoHHoU Maccol, 5, 6 - wmyyepa 6xo0a u 8blxo0a Xaa0oHocumens; 7 — 2a3o8as
Kamepa, 8 — eeney cmamopa eHympennuil, 9 - éeney cmamopa Hapyicuuii; 10 - eeney pomopa, 11 — cmynuya
pomopa; 12 — ean; 13 — nonacmu, 14 — omeepcmus 6 cmynuye pomopa, 15 — kananvl 6 3y0vax cmamopa, 16 —
pybawka; 17 — pecynuposounsie watiovl.

B PIIA MIpoOU3BOANIACH 06pa60TI<a HCOXMCJICHHOI'O IMHBHOTO CyCJla € XMCJICM IMepe] KUIIAYCHUCM,
MNpUuBOAsAIIas K BBICOKOMY BbBIXOAY I/ISO-aJ'Ib(I)a KucjaoT. B PE3YIbTATE 3TOIO MPOUCXOAUT BBICOKHH BBIXO 1/130-am>(1)a
KHCJIOT 3a Ooliee KOPOTKOC BPEM:I.

KonuuectBennas OILICHKa I/ISO'aJ'H:-(ba KHCJIOTBI B CYCJIE, OCHOBaHa Ha OKCTpaKIMMU XMECJIA U3 CyCla
HN300KTaHOM C JanbHEUIINM OIpPECACIICHUEM ONTUYECKON IIJIOTHOCTH HM300KTaHOBOTO OKCTpaKTa Ha

criekTpodoToMeTpe npH JutuHe BojtHbl 275 M [7]. TlonyueHHEle JaHHbIE IpPEICTABICHBI B BHJIE THCTOIPAMMBI
(puc. 2).

W3 ructorpaMmsl BUIHO, 4TO rocie o0padoTku Ha PIIA B TeueHuwe 3 MHUHYT MHMBHOTO Cyclia C XMEJEM,
coJiepkaHne M30-ab(da KUCIOT Ha BBIXOJE M3 ammapara BO3pacTaeT C YBEJWYEHHEM TEMIIEpaTypbl Cpelbl U
nocturays temreparypsl 85 °C cocrasisietr 82,4 % OT TpeOyeMOro COJEp)KaHWs H30TYMYJIOHA B OXMEJEHHOM
cycie. B kmaccngeckom crocobe oxmenenus nmusHoro cycna 100 % m3o-anbda kucimor obpasyercs mocie 90 MuH.
KurnsiueHns: HOOXMEJIGHHOT'0 cycia ¢ XxMeseM. [IpuMeHeHe pOTOPHO-IIyJIbCALIMOHHOTO anlapaTa Ha JAaHHOW CTaJuu
3HAYNTENBHO MHTEHCU(UIIMPYET JaHHBIA MPOIecC. 3a HOPMY M30TyMYJIOHA MPUHSATO 3HAUYEHUE TOpeYH, paBHOE 75
mr/i [7].
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puc. 2 — Cooeparcanue uso2ymynona, %, OmMHOCUMENbHO HOPM 6 OXMELEHHOM CYCe

Brixon m30-anmbda KHCIOTHI YBEIHMYUBACTCSA IO Mepe MPOJOIDKHTEIEHOCTH 00pabOTKH HEOXMEIESHHOTO
MUBHOTO Cyclla ¢ XMeJleM B POTOPHO-ITYJIBCAIIMOHHOM ammapare, 4To BHIHO Ha ructorpamme (puc. 3). Koropas
MOKA3bIBACT, YTO 00pabOTKa B TEYCHHUH TPEX MHUHYT JaeT 64 MI/I M30TyMyJoHAa. A TpU KIACCHYECKOM crocobe
OXMEJICHHS 75 MI/J1. U30TyMyJIOHa TocTUraeTcs 3a 90 MUHYT KUIITYCHUS.
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puc. 3 — Coodepoicanue uzocymynona , me/n. npu memnepamype 85 °C

B 3akiroueHUHM MOXKHO OTMETUTh, YTO IIPUMEHEHUE POTOPHO-IIYJIbCALlMOHHOIO aimmapara Ha CTaJuu
OXMEJICHHS MMBHOT'O CyClIa MPUBOJANT K YBEIMYECHUIO BBIX0/Ia TOPHKUX BEIIECTB U3 XMeEJIA B MMBHOE CYCJIO0, 3a OoJee
KOPOTKHH IPOMEXYTOK BPEeMEHH. DTO NMPHUBOAMUT K COKPALICHWIO HOPM BHECEHHS XMeENS U CHIDKEHHIO BPEMEHHU
3aTPavyMuBAEMOTI0 HA TEXHOJIOTHYECKYIO CTAIHIO.
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Hoeukoe Eezenuit Bukmopoeuu
Kemepoesckuii mexnonoeuuweckuti uHcmumym nuyesoi npOMuluLIeHHOCU (YHU8epcument)
Hegepoeg Eszenuii Hukonaesuu, K.m.H.
ewgeniy170590@yandex.ru

Haubonee pacnpoctpaneHHBIM U 3((GEKTUBHBIM METOAOM KOHCEPBHPOBAHMS Msica SBISIETCS XOJOAWIbHAS
o0pabotka. [Ipomykuus mpyu 3TOM COXpaHSAET NPHUBICKATEIbHBIN BHEIIHUN BHJ, €CTECTBEHHBIH 3aIlaX W BKYCOBBIC
kadecTBa. bmaromaps xomoguiabHOH o00pabOTKe 3aMeUIIOTCS TNPHUPOAHBIE (PU3MKO-XMMHUYECKHE IIPOIIECCHI,
pa3BUTHE MUKPO(IIOPHI, MOJABISETCS JESITENLHOCTD (PEPMEHTHBIX cUcTeM. [1]

K 3aMopokeHHOMY MsICy NMPEenbsBISIOTCS CIeXyIoNe TpeOOBaHUs: 3aMOPOKEHHOE UMEET TEMIIEpaTypy He
BhIie MuHyc 12°C; riryboko3aMopo)keHHOe - He Bhille MUHYC 18°C; mpaBUIBHO 3aMOPOXKEHHOE MSICO BBITJISIUT
SMAaCTHUYHBIM, HMEET IOACOXIIYI0 KOPOYKY, HE€ COJEpXKHUT Ha IOBEPXHOCTH >KMIKOCTH, IPU HAIABIUBAHUU
NPY>)KUHUT U HE BBIJENAET COK; BpeMs XpaHEHUS 3aBUCUT OT KadecTBa CaMOIo Msca, YCIOBHH pa3felKkd Ty,
CTENCHN YIUTAaHHOCTH XKUBOTHOTO JI0 y0Osi, KoJieOaHMs TEMIIEpaTyp U BIAKHOCTH, BpEMEHH Toja. [2]

B Hacrosimiee BpeMmsi HambOoJiee paclpOCTPaHEHBI B ITHINEBOH IPOMBIIMIIEHHOCTH CIICIYIOUINE CIIOCOOBI
XOJIONMIIBHOM 00paboTKU: OHO- WIH NBYX(hazHOe 3aMopakuBaHue. [lapHOE MsIco, IOCTyMalomee HemoCpeICTBEHHO
MOCJIe TIEPBUYHOW TepepadOTKH, 3aMOpaXHBalOT onxHO(pa3HeIM crocobom. [IpemmymiectBa oxHOGMa3HOTO
3aMOpaKMBAaHUS — COKpAICHHWE NPOAOJDKUTEIBHOCTH IPOIECCa, YMEHBIIEHHE MOTEph MAacChl, Ooyiee BBICOKOE
Ka4eCcTBO MsACa, COKpalleHHEe 3aTpaT TpyAa M TPaHCIIOPTHPOBAaHUS, OS(PQPEKTUBHOE HCIIOJIB30BAHUE
MPOM3BOJCTBEHHBIX IIIOIMAne. Msaco NTHIBI 3aMOPaKHBAIOT B BO3JyXe, B PAacTBOpax coyieil MM HEKOTOPBIX
OpPraHMYECKHUX COEIMHEHUH, B KHUILIIUX XJAJareHrax, HpH KOHTAaKTe C OXJaKJaeMbIMH METaUIMYECKUMU
IUTACTHHAMHU, a TaK K€ C TIOMOIIBIO TAIOLIETO WM CYXOTO JIbJa. B X0IoMMIBHBIX yCTpoiicTBaxX Il 3aMOPaKHUBAHUS
NPOAYKTOB HauboJIee YacTo UCIOIB3YIOT TEIIOTY UCIIAPEHUsI, HEOOXOAUMYIO AT Iepexoa U3 XKUIKOTO COCTOSHUSA
B map. Tak >ke MACO NTHIBl 3aMOpPakKMBAlOT B BO3/AyXe, B rase, B JIBJJOBOASHOM cCMecH WM JeasHOH Boxe. B
3aBUCHMOCTH OT BUJa M KAaTErOpHH YIMUTAHHOCTH MPOAOJDKUTEIBHOCTh TEPMOOOPAOOTKH TYIIEK, YJIOKEHHBIX B
JICPEBSIHHBIC SIIIUKHA WJIM METaJUIMYeCKHe JOTKH, 12-24 4. IIporecc MOXHO HHTEHCH(HUINPOBATH, NMOHWKEHHEM
TEeMIIEpaTypsl M YBEJIMUCHHEM CKOPOCTH IBIDKCHHUS BO3Iyxa 10 3-4 M/C; B 3TOM CiIydae NMPOAOJIKHUTEIHHOCTH
3aMopakuBaHus 6—8 4. [Ipy 3aMopaknBaHUM TYIIEK NTHIBI B BO3AYXE MPOUCXOMUT uX ycymka (0,5—1 % maccsr).

OTH CIOCOOBI UMEIOT P HEAOCTATKOB, CPEAN KOTOPBIX HHU3KaAA 3H€p1"03(1)(1)eKTI/IBHOCTB, BBICOKHHA pacxon
pecypcoB (XOJ'IO,Z[I/IJ'ILHOFO arcHTa, 3JICKTPOOHEPIuu, TeHJ’IOHOCI/ITeHﬂ), BBICOKAA METAJINIOEMKOCTb YCTAHOBOK.

OmvH U3 TEPCIEeKTUBHBIX CIIOCOOOB XOJOAMIBHONH 00paOOTKH MHUINEBHIX MPOIYKTOB — 3TO 00paboTKa B
cpene CO, v MHOTHE YYCHBIC B HACTOSIIEE BPeMsl 3aHUMAIOTCS 3TUM BOMPOcOM. C TOUKM 3PEHHUS COKPAIICHUS
3aTpar HEPro-U TPYAOBBIX PECYPCOB, CO3IAaHUSA MOTOYHOCTH MPOIECcca M YAYYIICHHS TOBAPHOTO BHAA TYIIEK
HanOouee 3 dexTHBEH Mpolece 3aMOPaKUBAHUS B CPEJIe AMOKCH/IA YIIIepoia PU TEMIIEpaType B Kamepe OKOJIO -
60 °C. IIpoaoKUTEIBHOCTh MpPOoIlecca TEPMOOOPAOOTKH TYIIEK NMTHUIBI cocTaBisier S0—S5S5 mun. s peanusamuu
JIAaHHOTO croco0a B MpoMBIIUIEHHOCTH, Ha Kadenpe «Temnoxmanorexunkay @I'BOYBITIO KemTUIIIT 6511 cobpan
IKCIEPUMEHTANBHBIA CTEH]I, COCTOSIINN U3 TEIUION30JIMPOBAHHON KaMephl, 0aJUIOHa ¢ YIIIEKUCIOTOH, KOHTpOoIUIepa
TEeMIIepaTyphl U U3MEPHUTEIIS TEIIOBOTO MOTOKA, BECOB, N3MEPHUTENEHOTO KOMITIeKca. Ha maHHOM ycTaHOBKE OBLIH
MPOBEICHBI OMBITHI TIO 3aMOPAXXUBAHUIO TYIIEK WHICHKH C Pa3sNUYHBIMH YCIOBHAMH (TeMIlepatypa B Kamepe,
HaIIM4He TPUHYIUTEIEHON IUPKYISIIUN BO3AYyXa).

Ha mepBom stamne Oblia ycTaHOBJIEHA 3aBUCHMOCTh MHTEHCHBHOCTH 3aMep3aHusl IPOIYKTa OT TEMIIepaTyphl
BO BpeMeHH. Ha pucynke 1 mpuBezeHa Tepmorpamma mpoliecca 3aMOpaKMBaHHs WHICHKH IIpU TEMIIeparype B
kamepe -60°C. Ha pucynke 2 npusejieH rpaduk pacrpeaeienys II0THOCTH TEIIOBOTO MOTOKA.

3aMopaKMBaHHE TYIIKA OCYHIECTBILSUIM JO TEMIIepaTtypbl B TOJILE MBI HE HUXKE -8 °C. Bo BpeMs
IPOBENICHUsT JKCHEePUMEHTa (PUKCHPOBaNIM KOJIMYECTBO JABYOKHCH YIJIEpOJa, 3aTpauyMBaeMoOro B IIpoIecce
TEPMOOOPaOOTKH.

Ha pucynkax 3 um 4 mpuBegeHa TepMorpamMma IIpOIEcca 3aMOPaKUBAHMS HWHICHKH TPU TeMIepaTtype B
kamepe -70°C u rpaduk pacupeneneHus IIOTHOCTH TEMIOBOTO MOTOKA COOTBETCTBEHHO.

W3 mnonydeHHBIX 3aBHCHUMOCTEH BHMIHO, YTO KOI(QQHIMEHT TEIUIOOTAAYH JOCTUTaeT MaKCHMaJIbHBIX
3HAuEHMI NPH TEMIEpaType MOBEPXHOCTH TyIIKH 0kono +2...+4 °C. 3aTeM HaGII0aeTCs MIABHOE CHUKEHHE €rO
3HAUYCHHUSI.

[Ipy TNOHIKEHHH TeMIepaTypsl Bo3ayxa B kamepe 10 -70 °C maGmonamoch 3HauntensHoe (10 20%)
YBEIMYECHUE PACX0/la JUOKCHA yTIIepoia.

168



Hunopanmonusii koHBeHT «KY3BACC: ObBPASOBAHUE, HAYKA, THHOBAILIN

- - T, MiTH

] * -

-3 R

puc. 1. Tepmozpamma npoyecca 3amopasicuéanus unoetiku npu memnepamype 6 kamepe -60°C

jLiiel .

| -

puc. 2. I pagpux usmenenus Kodghguyuenma menioomoadu npu 3amopaxcudanuy mywku unoeuxu maccou 2,5+0,1
ke cnezoobpasuvim CO,, Jlamyuk nA0mMHOCMU MENI08020 NOMOKA PACNOLONCEH HA NIOCKOCIU 2PYOHOU KemKU
MYywKu

Ha Bcex rpadumkax MOXXHO BBIAEIHMTb XapaKTEpHBbIE 30HBI — HavajbHas (TeMIeparypa OCTBIBIICH NTHIBI,
Omi3Kast K TEMIIepaType OKpYXKarollero Bo3jyxa), oxjiaxaeHue (temmepartypa He Hmxke 0°C u He Bbime 4°C),
noaMopoXxeHHast (TiryOokoe oxnaxkjaeHue, Temreparypa He Beime -2°C n He Hike -3°C), 3amMopaxuBaHHe
(remneparypa ue Hrxe -8°C)
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L " = T, Sl

puc. 3. Tepmozpamma npoyecca 3amopaicusaniisi unoetiku npu memnepamype 6 kamepe -10°C
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puc. 4. I'papux usmenenus KodgpGuyuerma menioomoauu NPU 3aMOPANCUSAHUY MYUKU UHOeUKU maccou 2,5%0, 1
ke cHezoobpasneim CO,, [Jamuuk nromuocmu menio8020 NOMOKA pAchONONCEH HA NIOCKOCMU 2PYOHOU KIemKU
MywKu
Ha ocHOBaHMM NOJyYEHHBIX PE3YJIBTATOB, JIeJIaeM BBIBOJ] O TOM ,4TO HauOoJIee pallnoOHAIBHbIH CII0CO0
3aMOpa)KMBaHUs NTULBI B KaMepe SIBIIETCS cpella AMOKCHa yriiepoa ¢ remreparypoid B kamepe -60 OC. Ipu
9TOM HaOIII0JaeTcs BBICOKAsi HHTEHCHUBHOCTD ITPOIIECCa M yMEPEHHBIH pacXo/] X0JIOIMIBHOTO areHTa.

Crucok myOuKanuii:

[1] Texnonoeuueckas uncmpykyus no npouzeoocmay msca nmuywt, M., 2006 2., paspabomannas I'Y BHUHIIII, ymeepoicoennast
Pocnmuyecorozom 13 mapma 2006 a.

[2] TOCT P 53458-2009 Msco undeex (mywku u ux yacmu,).

[3] [4] CanlluH 2.3.2.1078-2001

[5] Hesepos E.H. Pacxoo menna npu cyonumayuu CO2 6 mape npu mpanchop ~mupoganuu msaca nmuysl // IIpodykmer numanus
U PAYUOHATILHOE UCNOTB30BAHUE CHIPLEBBIX Pecypcog : cO. Hayy. cm. Boin. 10 / Kem. mexnon. uncmumym nuwje 80U Npom. ; oo
peo. JI.A. Maiopnukoeoii. — Kemeposo, 2005. — 180 c.
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AHaJM3 MOAX010B K pa3padoTKe NPOAYKIMHU C 32IaHHBIMHU MOTPEOUTEILCKUMHU
CBOMCTBaMH

Osicepenvesa Anacmacua Bukmoposna
Kypaxun Muxaun Cepzeesuu

Kemeposckuii mexunonocuueckuil uHcmumym nuujeou npomvluiieHHocmu (YHueepcumem)
Kypaxun Muxaun Cepeeesuu, k.m.H.
anastasiyao@mail.ru

I'maBHOM 3amadueii MUIEBON MPOMBIIUICHHOCTH W TIPEANIPUATHH WHAYCTPUH IMUTAHUS SBISIETCS 00ecTIedeHNE
HaceJIeHHsI 0e30TacHOH M MOJTHOICHHOM MpOoAyKItel. B HacTosmmIee BpeMs ¢ y4eTOM 3KOJOTHYECKOH 0OCTaHOBKH,
oOpaza XKn3HU (MaJIOTIOJBIDKHBIM, HapylIEHHE pEeKUMa IUTAaHWA, a TAakke CHA W OTABIXa) Y Pas3HBIX TPy
HaCeJICHUS BO3HHMKACT ACUIINT HEOOXOMUMBIX HYTpHEeHTOB. OIHUM K3 CHOCOOOB MPOQMIAKTHKHA HEXBATKH U
BOCCTAHOBJICHUSI aJICKBATHOTO YPOBHS MAakpoO - W MHKPO3JIEMEHTOB, SIBISIETCS BKIIOYCHHE B NMUTAHUE HACEICHUS
CHelManu3upoBaHHON mpoayKiuu. KpoMe Toro, B yCIOBHAX BBICOKOM KOHKYPEHIMH OJHUM U3 KIHOUEBBIX
(axTOpOB IpU pazpabdOTKe HOBOH MPOIYKLUUH SBISIOTCS MOTPEOMTENBCKHE IPENNOYTEHHS M COOTBETCTBYIOLIHE
TpeOOBaHuUs K MPOoAyKIuH. Vcxoas u3 uero, pa3paboTka MPOAYKIHH C 3aJaHHBIMH MMOTPEOUTEIILCKUME CBOHCTBAMU
SIBJISIETCS AKTyaJIbHOM.

CeronHsi CyIIECTBYIOT pas3jIMuHbIE MOJIXOJAbI K pa3paboTKe MPOAYKIHMU C 3aJaHHBIMH MOTPEOUTEIbCKUMHU
cBoiicTBamu. O3HAKOMUMCSI C HUMU 0OoJiee MopoOHO 1 NPOAHATM3UPYEM UX OTJIMUUTEIbHBIE OCOOCHHOCTH.

Anroput™m pa3paOOTKH, OCHOBAaHHBIH Ha mpeamoudteHusx motpeduteneit (FO.U. pmvmosa, JI.I'. Ilomosa,
E.A. Teimenxko, 2012 r.). JlaHHBI MeTO IPeICTaBIeH Ha puc. 1.

‘ 371an 1. MayueHne notpebuTtens v ero Kputepuee Bbibopa npoayKLmn J

¥ y Y

onpeaeneHune onpeaenenne
nopTpeTa npeAnouTeHM MECTO MNOKYMNKW!
notpeburtens
' ~

3Tan 2. PazpaboTka HOMEHKIATypbl NOTPEBUTENbCKUX CBOWCTBE

. g
s ™
37an 3. HayuHoe obocHoBaHWe v pazpaboTka peuenTypbl M TEXHONOrUU
npoayKLym
\ v
o N

3Tan 4. Boibop pernaMeHTMpyeMbliX MOKas3aTenei Kadecrea

3T1an 5. MoateepxaeHne sdpPeKTMBHOCTM DYHKLMOHANbHOM

HanpaeneHHOCTM rnpoayxKumm
NG Y

Puc. 1 Aneopumm pazpabomku npoOyKyuu ¢ yuemom nompeoumenbckux mpedoganull

Kak BUIHO U3 CXCMBI, JaHHAsA METOAMUKA IIO3BOJISACT pa3pa60TaTL HOBBII MNPOAYKT, YHUTBIBAs MPECANTOYTCHUA
HOTpC6PITCJ'ICI7[, H, KaK CJICICTBUC, TaKou MMPpOAYKT 3alMeT HOCTOﬁHyIO IIO3UIIMIO Ha HOTp€6I/IT€J'ILCKOM PBIHKE.

Metopmonorndeckre MoaX0Abl K pa3padoTke MPOAYKTOB C 3aJaHHBIMH MOTPEOMTEIHCKHMHU CBOMCTBaMHU
(Yyrynoa O.B, Ilosmskockmit B.M., 2012 r.). IlumeBble NpOTYKTH MNpeIHA3HAYECHBI M ONpeIeIeHHOU
ayIUTOPUH MOTPEOUTENICH, ITOATOMY KPOME TEXHOJIOTHIECKUX CBOWCTB Hallle BCETO MPHOPUTETHBIMU OKa3bIBAIOTCS
OPTaHOJICNITUYECKHE TTOKAa3aTeNu.

OCHOBY IT0JIX0/1a COCTABIISIOT OIIEPAIIH, KOTOPbIE MOKHO CTPYIIIMPOBATH HA TOBAPOBEIHO-
TEXHOJIOTUYECKHE W MAPKETHHIOBBIC MPU3HAKN (puc. 2)
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Beisenexune np06fIEM B NUTaHWH HICENEHHA

v
Mpoayxkr-ocHoea

—)| CeunannznpoBaHHOID HAZHAYEHNA

Maccogoro notpebnenus

v v v

AHannz aCCOPTUMEHTA AHANNZ KOHKYPEHTHBIX Boimenexune
NPOAYKTOE notpeburensoax
l NPEANONTEH
MoCTpOEHNE N3HENN 23A3HHBIX
> CBONCTE €
]
Y v
Mponzeoacreo JoeeneHne npoaykTa Ao notpebutens
v v
PazpaboTka peusnTypel M TEXHONOTHH, MpoaBKKEHNE NPOAYKTS
BbINYCK ONLITHOW NAPTHH 7 7
v peknama EENT
YCTaHOBNEHHE HOPMHPYEMBIX
nokazaTenei | I
MoTOBLIN NPOAYKT 5
[~

puc. 2 Memoodonoeuueckue nooxoovl Kk paspabomie npooykmos ¢ 3a0aHHbLMU NOMPeOUmMenbCKUMU
ceoticmeamu

Ha ocHoBe maHHOW MoOzenNM TMpemIoKeHAa METOIWKAa CO3JaHWS HOBBIX TPOIYKTOB C 3aJlaHHBIMH
MOTPEOUTETHCKIMH CBOWCTBAMH OPHUEHTHPOBAHHBIX Ha LEJNEBYIO ayAWTOpHIO. VIHCTpYMEHTOM IS ONpEeIeIeHHS
MPEANOYTEeHHH TOoTpeduTenell B METOAWKE ABIAETCd (OKyC-TPyHIia B COOTBETCTBYIOIIEM IIEJIEBOM CETMEHTE.
MeroanKka OCHOBaHa Ha MCIIOJIB30BAHUH JIECKPUIITOPHO TIPODIIBHOTO METO/Ia IETYCTAIIMOHHOTO aHam3a (puc. 3).
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—{ 1 3ran. ObocHosanue Bbibopa Lenesoit ayautopun paspabatbiBaemoro npoayKTa ]

[ MapKeTUHroBble MCCNEea0BaHNA ]

v \
[aHKempoaaHme ] [ HabnwoneHme ] [ ®oKyc-rpynna ]

"
2 3ran. Notpebutensckan GoKyC-aeryCTaLna NpoayKTa, BLISBNEHUE NPENOYTEHM,

CeHcopHeit SWOT-aHanu3

—)[ 3 3ran. opMUpOBaHME ASCKPUNTOPOB |

\
4 3ran. NocTpoeHue NpoduNA «MAEaNLHOTO NPOAYKTa®, Y4UTLIBAA 3HAYMMOCTD
BbIOPaHHEIX AECKPUNTOPOB
K,
2

5 3ran, MpoEKTMPOBAHWE BAPUAHTOB PELIENTYP, COOTBETCTBYHLLMX NOPTPETY
«WAS3NbHOMO NPOAYKTa*. SKCNEPTHaR Aerycrauna npoaykTa, Mobop uHrpeauexTos
J

6 3ran. Motpeburencckan AErycTaLmMa HOBOTO NPOAYKTa

puc. 3 Memooonozuueckas cxema paspabomru H08020 NPOOYKMA € UCHOIb308AHUEM 0ECKPUNIMOPHO
npoPUILHO2O MEeMOOa 0e2yCMAYUOHHO20 AHAIU3A

Takum oOpa3oM, IaHHAs METOJWKA TIO3BOJISIET pa3paboTaTh HOBBIH MPOIYKT, BOCTPEOOBAHHBIN y IEJIEBOH

ayIUTOPUH, YBHAETh HATJIITHO XapaKTEPUCTUKH MPOAYKTAa M CPABHUTH HECKOIBKO MPOAYKTOB MEXAY COOOML.
Kpome TOro BO3MOXXHOCTH pa3pabaThIBaTh PEIENTYypPHl KOHKYPEHTOCHOCOOHBIX MPOAYKTOB, OCHOBAaHHBIX Ha
NPEANOYTEHUAX HOTpeOuTeNel, a TaKke CKOPPEKTHPOBAaTh OPraHOJENTHYECKHE KadecTBa Y€ CYIIECTBYIOMIMX
MPOJYKTOB, YUNTHIBas COBPEMEHHbIE TPEOOBaHMUS ITOTPEOUTENEH.

VHHOBanMOHHBIE MOAXOABI K (OPMUPOBAHUIO TOTPEOMTENLCKMX CBOMCTB HOBBIX mpoaykroB (M.IO.

Iotopoxo, T.B. [mwmnenko, 2011 r.). [laHHBIA METOA OCHOBAaH HAa CHCTEMHOM aHAlM3¢ B XOJE MPOHU3BOJCTBA
MPOAYKIUHU MO IPUHLHUITY IPOCIEKHBAEMOCTHU» HAa OCHOBE KOHTPOJII KAaueCTBa ChIPbS M TOTOBOW HNPOAYKLMHU U

173



Hunopanmonusii koHBeHT «KY3BACC: ObBPASOBAHUE, HAYKA, THHOBAILIN

MOCJACAYOMICI0 aHajinu3a HOHy‘ICHHOﬁ I/IH(I)OpMaHI/II/I B I1CJI4X BbIABJICHUA HNPUYINUH OTKJIOHCHUH. MOI[CJ'[L
KOMIIJICKCHOT'O ITOJAX0/Ja K pCHICHUIO 3a1a4 q)OpMI/IpOBaHI/IH HOTpeGI/ITeJ'IBCKI/IX CBOICTB nmpeacTaBjicHa HA PUCYHKC 4,

TEOPETMHEO(M& HMOONE00EaHKA

| |

DOpPMHPOE3HUE H3YYHbIX AdanuTnsecan obzop, NaTeHTHEIR
npeanocsinok HeobxoaumocTy nouck
nooneaoeaHns npobnemel

!

MNEPUMEHTANEHEIE MCCTEA0E3HUA

Sranes! ObeexTsl &5

MzyyeHne PaKToOpOE BEOZHUKHOBEHUS (hbipee P3zHBIX P3NOHOE =
PUCKOE H3 3Tane «ceipee-noTpeburencs

£ Moabop METOAOE BOZASNCTEMS H3 MOXMAHCE MpoaykTel nepepaboTki Chipes pazHbx | |
CEipEe P2HOHOE
MzyyeHue ennaniua dakropa sozaeicrens MeToae! E0zASiCTENS ||
> H3 CECHCTEO ChbIpES M NPOAYKTOE £ro
nepepaboTin
PazpaboTka oicremel hopMHPOEaHMSA MpoayKTel, NPOUIESAEHHBIE NO n
> Z303HHLX CEONCTE M DezonacHocTH 0OHOBNEHHEIM TEXHONOMMAM
NPpoOAYKTOE

MpoOEKTHPOB3HNE KOHUSNUMM
> dopmupoeanns noTpebuTensoox ceoncre
W K34YESCTE3 NpoayKLMMK

!

Peannzaums pesynsTaToOE MOOTSA0E3HUHN

puc. 4 Mooenb KoMNIEKCHO20 NOOX00A K peueHuio QopmMuposanus NompeoumenbCKux c6otcms

Hcnonp3oBanne DaHHOW MOZETH MO3BOJSET aHAIM3WPOBATH ANbTEPHATHBHBIE CHCTEMBI (OPMHPOBAHUS
MOTPEOUTETBCKUX CBOMCTB NMPOJIYKTOB, YUUTHIBATh HEONPEACTICHHOCTH W PUCKH, a TaKXKe MPUMEHATH MPHHIIUIIBI
ONTUMH3AIIMA B TPOEKTUPOBAHWM W MPOM3BOJCTBE KAUECTBEHHOW W 0€30MacHON NPOMYKIMH C 3aJaHHBIMU
MOTPEOUTEITHCKIMH CBOHCTBAMH.

Takum o0pazom, MBI BHANM, YTO B HACTOSIIEE BPEMs CYIIECTBYIOT Pa3MYHBIC MOAXOIBI K pa3paboTke
NPOAYKIIMH C 3aJaHHBIMH TOTPEOUTENTECKUMH CBOMCTBaMH, C Y4eToM TpeOoBaHWH mOTpeOuTenel wu
aJalTUPOBAHHBIE K COBPEMEHHBIM YCIIOBUSAM.
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HccnenoBanue nponecca BAKYyMHOI0 KOHIEHTPHPOBAHUS MOJIOYHOI CHIBOPOTKH MPH
noadope TeMIepaTypPHLIX PeKUMOB
Oniowee Muxaun Baaoumuposuu
Kemeposckuii mexunonocuueckuil uHcmumym nuujeol npomvluiieHHocmu (YHueepcumem)
Epmonaes Braoumup Anexcandposuy, 0.m.H.
onushev.mixail@mail.ru

W3BecTHO, YTO mNpH TPOU3BOJICTBE BCEX BUAOB CYXHX MOJIOYHBIX MPOJYKTOB YyJaJieHWE BIAru
OCYLIECTBIISIETCS. B JIBE CTaJUMHM — KOHLEHTPUPOBAHHUEM M CYLIKOH IPEIBAPUTENBHO CrYIIEHHOTO NPOIYKTa.
KoHueHTprpoBaHNE OCYIIECTBISETCS 10 TAKOH CTENEHM, MPH KOTOPOH MPOIYKT HE YTPAaunBaeT CBOCH TEKy4YeCTH.
Hanpuwmep, Mmonoko mocie Harpesa 1o temreparypsl 130 °C ¢ Beimepskkoii B TeueHue 30-60 ceKyHa HanpaBisieTCs B
CIICLIMANIbHYI0 BaKyyM-BEHIIIAPHYIO YCTaHOBKY, B KOTOpPOH 3a CY€T CaMOHWCIIApEHUS OHO OXJaXIAaeTcs M0
temneparypsl 86-88°C. [Iporecc BEImapuBaHus BJIard M3 MOJIOKa OCYIIECTBIIIETCS B TPH CTYIICHH (TIepBasi CTYIICHb
npu Temreparype 78-80 °C, Bropas — 65-67 °C u tpetbs — 48-54 °C). Ilepen pacHbUIMTENBHON CYIIKOW MOJIOKO
CTYIIAIOT JI0 KOHIIEHTPAIINH CYXuX BernecTs 43-48 % (pexe mo 52-54%) [11, 198].

Yto KacaeTcsi MOJOYHOM CBIBOPOTKHU, TO C MLCJIbIO COXPAHCHUA HATHUBHBIX CBOWCTB €€ KOMIIOHEHTOB
1enecoo0pa3Ho MPOBOAUTH CrylleHue mpu Temmepatype He Bbimie 50-60°C. CryuieHHass MOJOYHas ChIBOPOTKA
BBIITYCKAETCs C MAacCOBOM fonei cyxux BemiecTs 40 u 60 %.

K TexHOIOTHMYECKUM nmapamMeTpaM BaKyyMHOI'0 KOHICHTPUPOBAHHUA MOXKHO OTHCCTU TCEMIIEPATYpPY,
IJIOTHOCTbH TEIIOBOTO IIOTOKA, OCTATOYHOE AaBieHUe U 1p. JlaHHas paboTa HampaieHa Ha 1moA00p 3 deKTHBHON
TEMIIEPATypPhl BAKYYMHOI'O KOHLICHTPUPOBAHUS MOJIOYHOM CHIBOPOTKHU.

Ha ocHOBaHMH TIpeABAapHUTENBHBIX OJKCIEPUMCHTAIBHBIX HCCICIOBAHMH TEIUIOBYIO HArpy3Ky MpPUHSIIH
. 2
paBHoit 7,36+0,3 kB1/M", ocraTtounoe naBienue 10-11 k[la, TemMmepaTypy HOBEpXHOCTH KOHAEHcaTopa MuHYyC 25-30
°C

KoHuenTpupoBaHue MOJOYHOW CHIBOPOTKH OCYIIECTBISUIM IpH TeMmeparype B kamepe ot 50 mo 100 °C ¢
mraroM B 10 °C.

Ioadop panMOHANBHON TeMIepaTypbl KOHLECHTPUPOBAHUS MOJIOYHOW CBHIBOPOTKH MPOBOAMINA C YYETOM
OpPTaHOJIENTHYECKUX U (PU3MKO-XUMHUYECKHUX CBOHUCTB. OpraHOJIENTHYECKYIO OILEHKY CBIBOPOTKHM NPOBOAMIH MO
CIENUANILHO pa3pad0TaHHOW METOJIMKE: MaKCHUMallbHAsl OpTaHoJIeNITHYecKas olleHKa cocTapisia 40 6aysioB, B TOM
yucIie 3a BHenHui Buj — 10 0ajuioB, BKyc M 3anax — 15 6anioB, koHcucteHnuio — 10 6aioB u et — 5 6anios.

YCTaHOBJIEHO, YTO C yBEIHYEHHEM TEMIIEpaTyphl KOHIIEHTPUPOBAHMA U IPOJOJDKUTEIBHOCTH MpoIiecca
MIPOMCXOINUT MOBBIIIEHNE MAaCCOBON JIOJM CyXUX BEILIECTB CHIBOPOTKH. [IpH IMpoI0IKHUTENBHOCTE MIpoIiecca 7 4acoB
MOJIOYHasI CBIBOPOTKA XapaKTEepPHU30BaJIach MacCOBOH 10Jiel cyxux BemecTB oT 44% (mpu temmneparype 40°C) o 77
% (mipu Temneparype 100° C). Onnako, npu Temneparype koHueHTprpoBauus 90 u 100 °C oOHapykeHO CHIKEHHE
KaueCTBEHHBIX TTOKa3aTesieil ChIBOPOTKH. B Tabnume npuBeneHa opraHojIenTHIecKas: OleHKa KOHIIEHTPHPOBAHHOM
CBIBOPOTKH B 3aBHCUMOCTH OT TEMIIEPaTypHI:

Temneparypa Opranuyeckasi OLleHKa, 0aJJI0B
KOHIIeHTI;HPOBa““”’ Brenrunii Bkyc u Koncucrenn Iger Cymma
C BUJ 3amax ust OaoB
50 10 15 10 5 40
60 10 15 10 5 40
70 10 15 9 5 39
80 10 15 10 5 40
90 9 14 9 5 37
100 8 14 8 4 34

AHanu3 (QHU3HKO-XMMHUYECKOTO COCTaBa MpU TeMIiepaType KoHIeHTpupoBaHus 80° C M0O3BOJWI BEISIBUTH
CIIEyIOIIee COMCp)KAHNUE BEIICCTB B KOHIICHTPHPOBAHHOW CBIBOPOTKE: CyXuX BeriecTB — 58%; Oenka — 48,4%;
NaKTo3sl — 5,7%:; xupa — 1,4%; 30161 — 2,5%. YpoBeHb pH B KOHIIECHTPUPOBAHHOU CHIBOPOTKE COCTABIISLI 4,4.

CpaBHeHHE (QU3HKO-XMMHUYECKHX ITOKa3aTeNeil CHIBOPOTKH 1O W TOCJIE KOHIICHTPUPOBAHUS ITOKA3aj
crenyromee. KoHIEHTpamus CyxXuMX BEIIECTB MOJOYHON CHIBOPOTKM yBenW4yuBaeTcsi B 8,9 pa3. AKTHBHas
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KHCJIOTHOCTb KOHHeHTpI/IpOBaHHOﬁ CBIBOPOTKHM HE3HAYUTCJIbHO CHWXXACTCA OTHOCUTCIIBHO HCXOHHOﬁ, 4ToO
MPOABJIACTCA B HE3HAYUTCIIBHO 0oJiee KUCIIOM BKYCC.

OTnenpHBIA MHTEpPEC MPEICTaBIAIOT AaHHBIC 10 yAEIbHBIM SHEPro3aTrpaTaM Ha KI' yJaJICHHOW BIIard U3

MOJIOYHOH CHIBOPOTKHM B 3aBHCHMOCTHU OT TEMIIEPATYPHI U MIPOJOIDKUTENBHOCTH MpoLecca KOHICHTPUPOBAHUS (PHC.
1).
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puc. 1. 3asucumocms yoenbHblx 3ampam meniomsl Ha KOHYEHMPUPOSAHUE MOTOUHOU CLIBOPOMKU OM
npoooadxcumenvrocmu kKonyenmpupoganus: 1-50 °C; 2-60 °C; 3-70 °C; 4-80 °C; 5-90 °C; 6-100 °C

W3 npuBeneHHbIX rpadHKOB CJEAyeT IMOBBIIICHUE YAENbHBIX 3aTpaT TEIUIOTHI HA KOHIEHTPUPOBaHHE C
YBEIMYCHHEM TeMIlepaTypsl B Kamepe. OCOOCHHO CHIBHO YAENBHBIC 3aTpaThl TEIUIOTHI BO3PACTAIOT TPH
TEMIIEpAaType KOHUEHTPUPOBAaHUA ChIBOPOTKH cBblmie 70-80 °C.

IIpu temneparype koHueHTpupoBaHusi MeHee 70-80 °C ynenbHblEe 3aTpaThl TEIUIOTHl YMEHBIIAIOTCS.
OnHako YeM HIDKE TEMIIeparypa, TeM MEHbIIas CTENeHb KOHIEHTPUPOBAHHS JIOCTHIAaeTCs 3a OAWHAKOBBIC
MPOMEXYTKH BPEMEHH.

W3 nutepaTypHBIX MCTOYHHMKOB M3BECTHO [1, 2], 4TO yaeNbHBIH PacXox TEIUIOTHI B BaKyyM-BBINIapHBIX
ycraHoBkax cocrasisier 0,631-0,759 kBt/kr ynanennoit Bnaru. ITo pesysnbpraTram cOOCTBEHHBIX HCCIIEJOBaHHH,
YCTaHOBIICHO, YTO Y/ENbHbIE 3aTpaThl TEIUIOTHl Ha KOHIEHTPUPOBAHHE B KaMEPHOW BaKyyMHOW YCTaHOBKE NpHU
temneparype nporecca 70-80°C cocrasisior 0,4-0,5 kBT/kr yaanenHoit Binaru. TO €CTh HCIOIb30BAHUE KAMEPHOM
BaKyyMHOﬁ YCTaHOBKHU JA€T BO3MOKXHOCTb COKPATUTH 3aTpaThl TCIJIOTEI HA KOHUECHTPUPOBAHUE HpI/I6HI/I3I/ITeHLHO B
HOJTOpa pasa.

Takum 00pa3oM, Ha OCHOBAHWH IPOBEAECHHBIX HCCIIEIOBAHUH yCTAaHOBIICHA pallMOHANIbHAS TeMIlepaTypa 1
MPOJIOJDKUTENIFHOCTD TIPOIiecca KOHIICHTPUPOBAHUS MOJIOYHON CHIBOPOTKH. Jl0 KOHIEHTPAIIMH CYXUX BEIIECTB 58-
60 % MoOUHYIO CBIBOPOTKY IielecooOpas3Ho crymath npu temneparype 80+3 °C B teuenue 7 uvacoB. JlaHHbIE
PEKXMMBI BHIOPAHBI C YY€TOM Ka4eCTBEHHBIX ITOKa3aTelieil KOHIEHTPUPOBAHHOTO HPOIYKTA, NMPOAOJKUTEIBHOCTH
npolrecca M yJeIbHBIX 3aTpaT TeTJIOTHl Ha KI' YAIEHHOH BiIary.

Criucok myOuKanuii:

[1] Xapumonoe B.[. Dppexmusrocms paznuunvix cnocoboe noayuenus cyxo2o moaoka: Obzopras ungopmayus / B./1.
Xapumonos, B.A. ['panoscruii. — M.: LIHUTOUmsacomonnpom, 1982. — 31 c.

[2] Ilonosa HU.J]. Cnocob npouseodcmea konyenmpama monounou coteopomru / M. J]. [lonosa, T.A. Quanxosa, B.J]. Xapumonos
// Monounas npomviutnennocme. — 2002. - Nel. — C. 34-36.

176



Hunopanmonusii koHBeHT «KY3BACC: ObBPASOBAHUE, HAYKA, THHOBAILIN

Pa3padorka peuentypbl TBOPOKHOM MACChI € 10JI0KOM U IIOKOJIAI0M
Ilagenvesa Anexcanopa Eezenveena
Kemepoesckuii mexnonoeuuweckuti uHcmumym nuyesoi npOMuluLIeHHOCU (YHU8epcument)
Touyenxo Enusasema Anexceesna, npog., 0.m.H.
aleksandra paveleva@mail.ru

BceM W3BECTHO, YTO KHCIOMOJIOYHBIC MPOAYKTHI OYCHb MOJE3HBI IS 3/0pOBbsi opranusma. CeroHs
KHCIIOMOJIOYHAsI MPOIYKUHUS BXOAWUT B ©XKCIHEBHBIH pALMOH IUTaHHs OONBIIMHCTBA JIONei Ha 3emie, U
MIPEICTaBUTh, KaK OBl MBI 00XOIMINCH 0e3 Hee, HEBO3ZMOKHO.

[lonp3a KUCIOMOJOYHBIX TPOAYKTOB 3aKJIOYaeTcsi B JIETKOH YCBOSIEMOCTH NHTAaTENbHBIX BEIIECTB,
coJieprKaluxcs B HUX. Ecy 11ebHOe MOJIOKO B JKEITyZI0YHO-KUIIEYHOM TpaKTe MepeBaprBaeTCs 3a OAMH Yac BCEro
Ha 32 %, To kedup nenaer To ke camoe Ha 91 %. braromaps Oudumo- M IaKTOOAKTEPUSIM JIydllle YCBaWBacTCs
JIAKTO3a U CIIOKHBIM MOJIOUHBIH caxap.

Hap;my C TaKUMU MOMYJIAPHBIMU KHUCJIOMOJIOYHBIMU MPOAYKTAMHU, KaK Ke(pr, PsAKCHKa, CME€TaHa U TBOPOT,
OrpOMHBIM HOTp€6I/ITeJ'ILCKI/IM CIIPOCOM IIOJIB3YCTCA TBOPOIKHAA MacCcCa.

[Tone3nsle cBOWCTBAa TBOPOKHOM Macchl MPAKTHUECKH MJICHTUYHBI XapaKTEPUCTUKAM TBOPOTA, IOCKOJIBKY B
nporecce MPOM3BOJICTBA OHA HE MOABEPraeTcsl TepMUUECKod oOpaboTke. B mpoxykre comepkurcst Gosbinoe
KoJIm4ecTBO BUTaMHHOB rpynmsl B (B2, B3, B12). TBoposkHast Macca HACHIIIAET OPTaHU3M OENKaMH U )KUPaMH, TEM
caMblM HOpMalnm3ysl pabOTy KHIICYHHWKA. BXxomsmme B COCTaB TBOPOXKHOM Macchl KambIMH u  Qocdop
obecrieunBaOT GOPMUPOBAHUE KOCTHOH cHcTeMbl opranu3Ma. ComepxKarcst B IpOLYKTe KOOaNbT, MOJINOIEH, KalnH,
JKeJIe30, CEICH.

Ha ©0a3ze KemepoBCKOro TEXHOJIOTHYECKOTO HMHCTHTYTa IIMIIEBOW IPOMBIIUICHHOCTH, Ha Kadenpe
TOBapOBEJICHUS U YIPaBJICHUs KauecTBOM Oblia pa3paboTaHa penentypa TBOPOKHOM Macchl. Tak Kak akTyallbHbIM
SABJISACTCA 06ora1ueH1/1e TBOPOXHBIX TMPOAYKTOB PAaCTUTCIBHBIM CbIPpbEM, MMCHHO OHO MW pacCMaTrpuBajoCh B
KauecTBe 100aBOK K TBOPOXKHOII Macce.

Jnst BeIOOpa PACTUTENBHOTO CHIPbS, HCIHOJIB3YEMOTO B TBOPOXKHOM Macce, OBLIM H3ydeHBI MOJIE3HBIE
CBOWCTBA SA0JIOK U TEMHOTO IIOKOJIana. BEIABICHO, UTO SOJIOKO SBISAETCS HCTOYHUKOM (DOIMEBON M OPTaHUICCKUX
kucinoT; ButaMmuHoB — A, B1, B2, B3, C, E, P, PP, K; mukposnemenros — HaTpus, ¢pocdopa, Kaiaus, cepbl, MEIH,
[UHKA, KaJblWsi, aIIOMUHUS, ¢(ropa, Xpoma, xene3a, Maraus, MommOaeHa u T.4. llokomam comepkut
AHTHOKCHUJIAHTHI, (PIIaBOHOHIBI, TECOOPOMUH M KOPEHH, OJIATONPUATHO BIMSIONINE HA OPraHU3M 4YelioBeka. V3BecTHO
YTO OH YKpEIUIIeT MMMYHHTET, MOJHHUMAeT HACTPOCHHE, CTHUMYIHPYET paboTy MO3ra, MOMOTaeT mepebopoTh
BECCHHIOIO YCTaJOCTh U IIPOCTYIY.

B kxauecTBe OCHOBHOT'O CBHIPBSI HCIIOIB30BAIM TBOPOT C KUPHOCTHIO 9%. B kauecTBe 100aBOK, yIy4IIAIOIINX
TOBapOBE/IHbIE CBOMCTBA TBOPOKHOW MACCHI, UCTIOIH30BAIIH SI0JIOKO M IIOKOJIAJI, a TAK)KE BaHUJIbHBIN caxap.

Pa3paboTky penentypsl TBOPOXHOW Macchl ¢ Jo0aBieHWeM S0J0OKa W IIOKOJaJa MPOBOJIUIIU
OKCIICPUMEHTAJIBHBIM MYTEM, YYUTBIBasg, 4YTO HOHy‘IeHHLIﬁ MPOAYKT 6I)ITI) rOAHbBIM TII0 OPraHOJEIITUYCCKUM
MOKa3aTeJIsM.

TexHonoruss NPOM3BOJICTBA TBOPOXKHOW Macchl C sOJOKOM M INOKOJAAOM BKJIIOYACT CIEAYHOLINE
TEXHOJIOTUYECKUE ONEePALlU: NPHEMKa U ITOJrOTOBKA ChIPhs; CMEIIMBAaHUE KOMIIOHEHTOB; OXJaxJIeHue 10 6-8 °C;
(hacoBKa M yImakoBKa B MOTPEOUTEIBCKYIO Tapy; mooxiaxkaeHue 1o (4+2)°C; xpanenue npu (4+2)°C.

Iloozomoeka cwipvsa. Bxmodaer B ceOsi pacTUPKy TBOPOTa JI0 OJXHOPOJHON KOHCHUCTEHIIMH, NPOCEUBAHUE
caxapa, YHCTKY OT KOXXypbl ¥ M3MeJbUeHHUE S0JIOK, U3MeNbUeHNE II0KoIaa B Kpolky. [loaroroBka nobaBkn u3
s0JI0Ka BKIIFOYAET CJICAYIOIIHE TAIbl: IPOMBIBKA CBIPBSl M CYIIIKA; OYHMCTKA OT KOXKYPBI; U3MEIbYEHHUE JI0 pa3MepoB
yacTuIl 4-6 MM; 100aBJIeHNE CHIPbI K TBOPOKHOH Macce. B perentypy TBOpO)KHOM MacChl C S0JIOKOM U IIOKOJIAI0M
BKITIOYEHBI 070k copTta JluBo. [laHHBIA COPT XapakTepU3yeTCs COYHOCTHIO, CIAIKO-KHUCIOBATHIM BKYCOM,
apoMaTHOCThIO. lloAroToBKa J00aBKM M3 IIOKOJIAJa BKIIOYACT B ceOs M3MENIbUEHHE IIOKOJAJa 10 COCTOSHHA
KPOIIKM MW TIOCIeAyIoliee BKJIIOYCHHE B TBOPOXKHYIO Maccy. [ TPHUTOTOBICHHS IIOKOJIAJHONH KpPOIIKU
WCTIONB3YeTCS TEMHBIH MIOKOJIAJ ¢ cofepykanueM kakao 70%.

Cmewusanue romnonenmos. JloOaBlIeHHEe B TBOPOT HW3MENBYCHHBIX SOJOK, IIIOKOJATHOW KPOIIKH,
BaHWJIBHOI'O caxapa B KOJMYECTBAaX, pACCUUTAHHBIX IO pEUeNnType, M CMEUIMBAaHUE [0 PaBHOMEPHOTO
pacnpeeseHns KOMIOHEHTOB.

Oxnaicoenue. [Tpou3BOIUTCS B XOJIOAWIBHOW KaMepe WK Ha OXJIAIUTENSIX It TBopora 1o 6-8°C.
Dacoska u ynakoeka. Pacyercs TBopoxHas Macca 1o 200 r.

Jlooxnasicoenue no Temmepatypst 4+2°C.
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Xpanenue. XpaHeHue TBOPOXKHOM Macchl Ipu Temneparype 4+2 °C B TedueHue 72 4acos.

I[Jlﬂ YCTaHOBJICHUA noka3aTejiel KauyecTBa TBOpO)KHOI‘/II Maccel ObLIN H3Yy4YCHBbI OPraHOJICTITUYCCKHC, (1)I/I3I/IKO-
XUMHUYCCKHUC U MPIKpO6I/IOJIOFI/I‘IeCKI/I€ IIOKa3aTCJIn KadyCCTBa.

TpebGoBaHUA K OPraHOJNENTHYCCKHM, (QU3MKO-XMMHYECKHM, MHUKPOOHOJIOTHYECKHM ITOKA3aTeNIsIM KauyecTBa
npusenensl B TP TC 033/2013 "O 6e30macHOCTH MOJIOKA M MOJIOYHON TIPOTYKITHI.

OprasonenTryecKas OICHKa TBOPOYKHON MACCHI C sIOJIOKOM U IIOKOJIaJOM IpeACTaBJICHa B TAOIHUIIE:

HaumenoBanme | Xapakrepuctuka mo TP TC 033/2013 XapakrepucTuka oopasia
HOKa3aTens
KoHcucTeHnust | Msrkas MaxyIias WIH pacchlllyaTas ¢ HaJW4ueM | Msrkas MaKylnas ¢ HaJH4HeM OLIyTHUMBIX

¥ BHEIITHUI BHJ

OIITyTUMBIX YaCTHUI] MOJIOYHOTO OeJKa wiIi 0e3 HHX.
IIpu no0aBICHUYU MHUIIEBKYCOBBIX KOMIIOHEHTOB- C

qacTHUl MOJIOYHOI'O 6em<a, C BHJIUMBIM H
OIIYTUMBIM HaJIWUYUEM 4YaCTHUI] a0JI0Ka U

UX HaJIU4YUEM. HI0KOJa/1a

Bxyc u 3amax YucTelii  KUCIIOMOJIOYHBIM, JOIYCKAeTCs BKYC | UMCTBIM  KHCIOMOJIOYHBIH, B  MeEpy
cyxoro Mosoka. I[lpu BBemeHMM caxapa WM | CIagKWii, C TpPUBKycOM s0JOKa W
noaciacturene- B Mmepy chnagkuid. Ilpu | mokonaga
J00aBIICHUH MUIICBKYCOBBIX ~ KOMIIOHEHTOB-
00YCJIOBJICHHBIN JO0ABICHHBIMA KOMIIOHCHTAMH.

et Benblii unu ¢ KpeMOBBIM OTTEHKOM, paBHOMEpHBIN | benbiii c 0e’KEeBBIM OTTEHKOM,

501058 O6y0J’IOBJ’IeHHLII>i BHOCHMBIX

KOMIIOHCHTOB

LIBETOM

O6YCJ'IOBJ'I€HHLIM OBCTOM IIOKOJIaaa

Hcxonst n3 maHHBIX TaONUIBI MOXKHO CAENATh BBIBOJ, YTO TBOPOXKHAs Macca € SO0JOKOM M HIOKOJAIoM
cootBercTByeT TpeboBanmsM TP TC 033/2013 mo BceM OpraHOJECITHIESCKUM TTOKA3aTEIIIM.

B X0AC NpOBEACHUA CI)I/ISI/IKO-XI/IMI/I‘IGCKI/IX I/ICCJ'IG,I[OBaHI/Iﬁ HOBOI'O IIPOAYKTa ObL1a OIPCACI/ICHBI TTOKA3aTCIIN:
MaccoBas n0Jid BJIard 1 KUCJIOTHOCTD.

Du3NKO-XUMHYECKHE TTOKA3aTEIIN TBOpO)KHOﬁ MacChI ¢ I0JI0KOM 1 INOKOJIaIOM MPCACTABJICHBI B Ta6m/1ue:

HaumeHnoBanue nokasaress

Tpeb6osanust TP TC 033/2013

XapaxTepucTuka obpasia

MaccoBas gois Biaaru,%

He 6oiee 41,0

38,4

KucaotHocts, °T

He 6oiee 150

130

B xone ompenenenus (pM3MKO-XMMHYECKHX IIOKa3aTeNel KadecTBa OBUIO YCTaHOBJIEHO, YTO oOpaser]
TBOPO’KHOW MAacChI C SOJIOKOM W IIOKOJamoM cooTBercTByeT TpeboBamsm TP TC 033/2013 mo mokasartermsm
MaccoBasi I0JIsI BJIard U KHCIIOTHOCTb.

YPOBHI/I COACPIKaHUA MHUKPOOPTaHU3MOB B TBOpO)KHOﬁ Macce ¢ S0J0KOM H IIOKOJIaIOM HPEACTABJICHBI B

TabIuIE:

ITokazaTenn

Tpebosanust TP TC 033/2013

XapakTepHucTHKa oOpasia

KMA®A=M, KOE/ c™? (1), HEe Ooee | Mukpoduiopa,  xapakTepHas Ui | MUKpoduiopa, XapaKTepHas it
TBOPOKHOW ~ 3aKBacKH, OTCYTCTBHME | TBOPOXXHOW 3aKBacKH, OTCYTCTBHE
KJICTOK TIOCTOPOHHEH MUKPOQIIOPHI KJIETOK MIOCTOPOHHEN

MHUKPOGIIOPHI

BI'KII (kostudopmbr)

He nom. B 0,01 cm3

He o6napyxeno B 0,01 cm?

[laTorennsie, B T.4. CaTbMOHEJUIBI

He mom. B 25 cm?®

He obnapyxeHo B 25 cm?

CradmIoKOKKH S.aureus

He nom. B 0,1 cm3

He obnapyxeno B 0,1 cm®

B wuccieayemMoM 00pasiie TBOPOXKHON MacChl YPOBHH COIEPIKAHHS MHKPOOPIaHHU3MOB COOTBETCTBYIOT
tpedoBanusim TP TC 033/2013 "O 6e30macHOCTH MOJIOKA 1 MOJIOYHON TPOTYKITUM».
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Pa3padoTka penentypbl H TOBAapOBeIHAasI OIleHKA KapaMeJu ¢ ceMeHAMH aHHCa
Hukynuna Hamanwva Cepzeesna
Ilonosa /luna I'ennaovesna
Kemepoesckuii mexnonoeuuweckuii uHCmumym nuyesou npoMvluLieHHoCmu (YHugepcmumem)
Pesnuuenxo Hpuna FOpvesna 0.m.H
n-pikulina@mail.ru

B Hame BpeMs, COBpEMCEHHBII YEIOBEK MOXKET IIONPOOOBaTh MPOIYKTHI CO BCEro MHpa, Omaromaps
MeXXIyHapOJHOU TOprosie. PEIHOK cliaocTel mpeayaraeT MHOKECTBO BAPHAHTOB, Ha JIFOOOH BKYC.

AKTYaJbHOCTh BbIOPAHHOH TeMbl 00YCJIOBJIEHA CTPEMJIEHHEM K 3J0pOBOMY 00pa3y KH3HH W
MOTPEOIEHUIO MONE3HBIX Al 370pOBbS NPOAYKTOB. bblma pazpaboTaHa W NpoBeIcHAa TOBAPOBEIHAs OLCHKA
KauyecTBa KapaMmeldH C HCIOJIb30BAHUEM CEMsH aHHCa, KOTOpble OO0JIalaloT LENBIM PSIOM JOTOJHHUTENBHBIX
npeumymiects. Hampumep, Takas KkapaMmenb XOpOUIO YIy4IIUT muineBapeHue. CTaHOBUTCS BO3MOXKHBIM
ynotpeOJieHre TaKOW KapaMeIH JIAbMH, BElyIIMMH 3J0POBBIN 00pa3 KU3HHU.

Lean pa6oThl 000CHOBaTH BHIOODP PELEHTYPHI, MOJOOPATh TEXHOJOTHIO M MPOBECTH OICHKY KadyecTBa
KapaMelli ¢ ceMeHaMHt aHuca. Mcxons U3 Lelnei, MocTaBieHb! CIeAYIOIUe 3a/1a4M;

1. W3yuuts nuteparypy, IpOBECTH MATCHTHBIH MOUCK IO TeMe HCCIeJOBAHNUS;

2. [TpoBecTn MapKeTHHIOBBIE MICCIIEAOBaHUS phIHKA Kapamenu r.Kemeposo;

3. PazpaboTats penentypy u nogo0paTh TEXHOIOTHIO IPOU3BOACTBA KapaMEeIH C CEMEHaMH1 aHHUCA;
4, [IpoBecTr TOBapOBEAHYIO OLIEHKY KauyecTBa KapaMelly;

5. YCTaHOBUTH perIaMeHTHPYEMBbIC TOKA3ATEIH.

1) B 3aBuCHMOCTH OT HCIIOIB3YEMbIX HHI'PEIUCHTOB, BXOJSIINX B COCTAB IPOAYKTA, KOHAUTEPCKHE N3ACTHS
MOJPA3eNAOT Ha 4 TPYMIIBL: caXapuCThle KOHIUTEPCKHUE U3EHs, MyYHbIe H3/IeNus, KaKkao, MOKOoIaI.

K caxapucThiM KOHIMTEPCKUM H3MCITHIM OTHOCATCS: KOH(peTa, KapaMenb, UPHUC, Jpaxe, XanBa, MapMena,
HaCTHIBHOE U3JEIIHNE, CaXapHCTOe BOCTOUHOE U3/eiINe, )KeBaTelIbHas PE3HHKA, 1acTa, KPeM, KOHAUTePCKas IUTHTKA,
KoHAuTepcKast purypa, cOMBHOE U3zienue, 6ese, Hyra.

Kapamenn: ®opMOBaHHOE caxapuCTO€ KOHAMTEPCKOE H3AENUe U3 KapaMelbHOW MacChl Ha OCHOBE
yYBapeHHON CMeCH caxapa M TaTOKH ¢ Jo0aBiIeHHEM WM 0e3 J100aBIeHUS OPYTUX BHUIOB CHIPbS M IHIIEBBIX
J00aBOK, apOMaTH3aTOPOB, C MACCOBOM HoJel Biaru He 6omee 4%.

Kak mnoxazamu HCCIICAO0BAHM, PBIHOK CaXapHUCTbIX KOHIAUTEPCKUX PI3,Z[€J'IPII71, B TOM 4YHCJIC KapaMeiu,
JOBOJIBHO pa3H006pa3eH. Mas1 MoxeMm BCTPETUTb Ha CBOMX NPUIABKAX KapaMeiib JICACHIOBYIO WM C HAYUHKaAMHU,
TISTHOOBAHHYIO WU JPAKUPOBAHHYIO. C Ppa3JIMYHbIMU BKYyCaMH 1 HAIIOJIHCHUSIMH.

Just npugaHust 0COOCHHOCTH BKycCa Kapameld, I00aBisIOT pa3jinvHbie JH00ABKH Takue Kak, KIyOHHKa,
SI0JI0KO, aneNibChH, (QPYKTOBYIO WM (PPYKTOBO - SATOMHYIO cMech. Takke MOXHO BCTPETHUTh HAa IMpPUIIABKaX T.
KeMmepoBo 100aBKH M3 pa3IHUHBIX TPaB, HAPUMED MsTa, mandeil 1 BUTAMHHU3UPOBAHHYIO KapaMmesib, 0OBIYHO 3TO
putamuH C.

[Ipoananu3upoBaB pPBIHOK Kapameld, OBUIO BBISBICHO, YTO OOJbIIEe KOJMYECTBO MPOIYKIIUU
MPOU3BOUTEIHN BBIIIYCKAIOT Ha OCHOBE (PPYKTOBO - STOMHBIX 3KCTPakTOB. Kapamels ¢ 100aBIeHUEM MPSHOCTEH, B
YaCTHOCTH CEMSIH aHUCa, Ha PbIHKE OTCYTCTBYET.

2) C uenpi0 BBIABICHUSA MNOTPEOMTEIBCKUX NPEATNOYTCHUH B OTHOIIEHHMH CaXapUCTHIX KOHIUTEPCKUX
n3enii ObUIO NPOBEICHO aHKETHPOBaHME cpelu xurenei ropona KemepoBo. HauGomblieil momynsipHOCTBIO Yy
MOTpeOuTENeH TONB3yeTCsl MIOKOJa], €ro MNpearnodnuTaoT 66,7 % OmpoIIeHHBIX, a Takke KoHgeTsl (56,7 %) u
kapamenb (50 %). Pexe Bcero nmorpeduTeny NpeaIounTaOT BOCTOYHBIE CII/IOCTH, B TOM 4Hcie nactmry (Bcero 20
%).

[onosuna onpammBaemsix (50 %) ynotpediser kapaMes.

BonpmmHCTBO pecnioHAeHTOB - 63,3%, ymoTpeOJsroT JeAeHIOBYH Kapamenb, 43,3% - mpeamodumTaroT
KapaM€Jib ¢ HAUMHKaMU.

ITokynaroT kapamenb pexe, yeM oauH pa3 B mecsan (40 %), omun pa3 B Mmecsan (20 %). Uyt Gonbiie
noTpeduTeNneil mokynaet kapaMmesb HeCKOJIbKO pa3 B Mecsll (30 %).

PecnionieHTHI yarie Bcero MOKymaroT KapaMenb B cynepmapkerax (86,7 %).

IToTpebutenu yame Bcero oOpamaroT BHHMaHWE Ha BHEIIHMH BUA mpoxaykTa (56,7 %). UyTe MeHblIe
o0palaroT BHUMaHKWEe HA Ka4ecTBO M CTOMMOCTh ToBapa (1o 43,3 %). Tak jxe, HeKOTOpbIe PECIIOHACHTHI yKa3aiH,
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4YTO OHM OOpaIlaloT BHUMaHHE Ha NPUOOPETEHMs KapaMmend C pPa3IMYHbIMH BKyCaMH M OCHOBBIBAIOTCS Ha
NPeABI YN OIBIT TIOKYITKH.

[Ipu BEIOOpE MIPOAYKTA YaIle BCEro 0OpamaoT BHIMaHue Ha BHEIHUI B kapameind (33,3%). He cranu Ob1
OpaTh mpOIYKT ¢ pe3kuM 3amaxoM 16,7 % pecnonzentos. 13,3 % - ¢ uctekmmm cpokom roaxoctd, 10 % -
OGoNIBIINM COZEpKAHHUEM HEHATYpalbHBIX BemecTB, 6,7 % - 0e3 o0epTku. 3arpyaHmianck orBeTHTh 30 %
PECIIOHICHTOB.

83,3 % ompammBaeMbIX XOTENH OBl TMOMPOOOBAaTh HECTaHTApPTHBIE BKYCHl Kapamend. 6,7 % - OTBETHIH
OTpHIATENHHO. BOJIBIIMHCTBO PECTIOHCHTOB XOTENHN OBl ITOIPOOOBATh MPOAYKT cO BKycoM UMOHpst (40 %), a Taxke
¢ anucoM (36,7 %) u nmomeno (33,3 %). UyTe MeHbIe noTpeduTeleil BeIOpany Kapamenb ¢ OypOOHOM M MOPCKOM
coipto (20 %). Pasnmenunu 5 Mecto, MO NMpEAIOYTEHUSIM B BHIOOpE HECTAHAAPTHHIX BKYCOB, JIAKpHUIIA M anoe B
Kapamenu. Y HUX paBHOE KOJIMYECTBO roocoB — 13,3 %. He3HaunTenbHO MEHBIIE PECTIOHCHTHI IPOT0JIOCOBANIH 32
ToMat B kapamenu — 10 %.

[Ipu BBIOOpE OTBEeTa Ha BONPOC, OTKYyJA Yalle BCEr0 MOTPEOUTENH Y3HAIOT O NMPOAYKIUH, OOJIBIINHCTBO
PECIIOH/ICHTOB OTBETWJIM, YTO Y3HAIOT OONBIIMHCTBO MH(MOPMALUM O NMPOAYKTE Yepe3 PEKOMEHAAIMU 3HaKOMBIX
(63,3%). 27% BBIOpanu pexknamy Ha TB u pagno.10 % Haxomar wHpopManmio depe3 caiiT MIHTepHET W Majblid
MPOLICHT 3aHNMaeT pexyiama B meyaTHeix CMU (3%).

63,3 % XEHIIUH ynoTpeOsioT Kapamenb U 36,7 % myxuuH B Bo3pacte 46-60 (26 %) u 61 u crapme ner
(24%).

3) OGocHOBaHNE HCTIONB30BAHUS CEMSIH aHMCA ISl 00OTaIlCHNS JISICHIIOBOI KapaMely cTajla COBOKYITHOCTh
JIOKa3aHHBIX 3P PEKTOB UX PU3HOIOTHIECKOTO ACHCTBUS.

CemeHa aHHMca OKa3blBalOT CTUMYJHUpYIOLIee JCHCTBUE HA CEKPETOPHYID M MOTOPHYIO (YHKIUH
MUIIEBAPEHUs, [T0ITOMY I0JIE3HBI TP 3a00JIEBaHUSX KEITyJAOYHO-KHIIEYHOTro TpakTta. Buramun PP, kotopslit B
3HAYUTEJIBHBIX KOJIMUECTBAX COAEPIKUTCS B CEMEHAX aHKCa, MOJI0KUTEIbHO BiusieT Ha padoty XKKT.

B namie Bpems akTyajbHa TeMa MOXyJeHUA. JlaHHYIO IPSHOCTh MOKHO MCIIOJIB30BATh MOCIE MpUeMa MHIIH,
yHOTpeOIsisi COBMECTHO C YaeM, B KauecTBE CIAaJOCTH. AHHUC B KapaMenn OyAeT He3aMEHHUMBIM MPOAYKTOM IJIs
CJIQIKOEKEK, KOTOPBIE JIOOST CIagKoe, HO CIesT 3a cBoel (urypoi. OnHa mopuus KapaMmeld ¢ CeMEHaMH aHuca
JIacT 3HAYUTEIILHO OOJIBIIIE TTOJIOKUTENILHBIX CBOMCTB, YeM 00bIUHAsK KapaMellb.

Pacrenne 06J1az[aeT CCIaTUBHBIM Z[GﬁCTBI/IGM Ha HCPBHYIO CHCTEMY 4YCJOBCKA. Annc NPUMCHSAKOT TIPpU
JICUCHUH MUT'PCHU, HEBPO3aX HEBPACTCHUH.

Bbuto mpoBeZIeHO HECKOJIBKO BAapHAHTOB pa3pabOTOK pelenTypsl KapamMeldd W BBHIOpaH ONTHMANIbHBIHA
BapuaHT, HanOoJIee JIydIle MOAXOASIINHN 110 BKYCOBBIM U TTOJIC3HBIM CBOHCTBAM ITPOIYKTA.

OCHOBHBIE KOMIIOHEHTBI KapaMelll - 3T0 BOJa, caxap, JUMOHHBIN COK, /Ul OBICTPOTO yBapUBaHUs CHPOIIA, U
CEeMEHa aHuCca.

OnuH 13 BapHaHTOB pa3pabOTKU peleNTyphl KapaMeit - 3aMeHa caxapo3bl Ha (GPyKTO3Yy.

[Tyrem ananmu3a CBOMCTB caxapo3bl M (PYKTO3bI, OBLIO ONpEJeNeH0, YTO caxapo3a JelIeBie II0
ce0ecTOMMOCTH, a KaJIOPUITHOCTh HE HAMHOTO BBIIIE, YTO MPAKTHUECKH HE BIHMIET HAa MOTPEOUTEIHCKUE CBOMCTBA
nponykra. I[lpu 3ioynorpebiieHnr (pPYKTO3bl TaK)Ke IOBBIIIAETCS PHCK pa3BUTHSL caxapHoro auvabera
3a00JICBaHUS [ICUCHH.

Taxum 06pa30M, OBLIO BBIABJICHO, 4YTO paHHOHaJ’IBHeﬁ MNPUMCHATL B KAa4€CTBE OCHOBHOI'O HMHIPEAWCHTA
caxaposy. CebecToNMOCTh JAaHHOT'O MPOJAYKTa HUIKE, a CBOMCTBA HE yCTYynarT q)pyKT03€.

OCo0eHHOCTH TEXHOJIOTUYECKOTO MPOIecca MPONU3BOJICTBA KapaMeIn 00yCIOBICHBI TEM, YTO KapaMelbHast
Macca SBJISIETCSl BECbMa HEYCTOWYMBOW CHCTEMOI: caxap (caxapo3a) CTPEMHUTCS HPUHATh CBOHCTBEHHOE €My
KpHUCTalIuueckoe cocTossHue. Kpome Toro, mpu HarpeBaHMU PELENTYpHOW CMECH IMPOUCXOIUT XUMHUYECKOE
U3MEHEeHue caxaposbl. IIpoayKTsl Takoro W3MEHEHMs OTJIMYAIOTCSA BBICOKOH TI'MIPOCKONUYHOCTBIO, YXYALIAIOT
BHELTHNH BUJ N3AEIHH M COKPAIIAIOT CPOK XPaHEHHsI KapaMeJIH.

Hcxonst n3 CIOXKHOCTEH TEXHOJIOTMYECKOro Tmpolecca Obila pa3paboTaHa ONTHMaIbHAs TEXHOJIOTHS
peLenTypsl Kapameny.

Texnonocus npucomose6lenHUsl Kapameiu cocmoum u3 Cﬂedyromux amanoe:

IToaroToBka ChIpBs, Bapka, 3a1MB B (JOpMYy HpEABAPUTEIBHO 3aCHIIAHHONH CEMEHAMH aHKCA, OXJIAXKICHUE,
(hopMoBaHHUE KapaMeIu.
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3) s ToBapOBEIHOM OIICHKH KadecTBa Kapameld ObLI MPOBEICH JCTYCTAIlMOHHBIA aHanu3. beiia
pa3paboTraHa OaTbHAS IIKATa OICHKH KapaMmelu ¢ aHucoM. KapaMens aHanu3upoBajy 1Mo BKYCY W 3amaxy, ¢popme,
I[BETY U ITOBEPXHOCTH.

Ilo pe3ympraTaM AEryCTAIMOHHON OIIGHKM B HCIIBITYEMOM OOpa3sle TaKHWe ITOKa3aTesd KadecTBa BKYC U
3amax, IBeT HaOpanu HanOombpmiee 3HadeHHe (3,0 Oamma). DTO CBUAETENBCTBYET O TOM, YTO Kapamenhb oOiamaer
MIPUATHBIM 3aI1aX0M, I[BETOM U BKycoM. [IoBepXHOCTh U (opMa Tarxke 3aHUMAIOT JOCTOWHYIO TIO3HINIO, y HUX 2,0
6amma. 113 3TOrO0 MOXHO CHeNaTh BBIBOJ, YTO BHHUMAaHHE aKIEHTHPOBAJIOCh Ha BKYCOBBIC KadecTBa IPOIYKTa, a
TaKKe €ro IBETOBYIO TaMMY.

Bbrum m3ydeHsl QU3MKO-XHMHYECKHE IOKa3aTeIH KapaMeld ¢ aHHCOM. KHCIOTHOCTB 00pasmoB cocTaBUiIa
7,3, BnaxkHocTh — 2,7. Iloka3arenu 6e3omacHocTH perinamenTupytorces CanlluH 2.3.2.1078-01.

ITo MuKpOOHOTOTHIECKUM TIOKA3aTeIsIM KapaMellb oleHnBaeTcs B cootBercTBrH ¢ CanlluH 2.3.2.1078-01.

4) YcTaHOBNIEHBI perylaMeHTHpYyeMble TToKa3zaTesu. [1o opraHoJIenTHUecKuM MoKa3zaTelsaM KapaMmeib
C aHHCOM JIOJDKHA COOTBETCTBOBATh cieayrouiuM TpebGopaHusM: IloBepxHocTh - Cyxas ogHOpoaHas Macca, 0e3
TPELINH, C HaIUYHEeM YacTHYEK aHHCa PaBHOMEPHO pacIpelesIeHHbIX Mo Macce mpoaykTa. L[BeT - paBHOMepHas
OKpacka OT CBETJIO-30JI0THCTOTO 0 CBETJIO-KopuuHeBoro mpera. dopma — 6e3 medopmaruu. Bkyc u 3amax —
HaTypaJIbHBIA, OCBEXAIOIINH, SIPKO BBIPAXKEHHBIH, MPUCYIINI KapaMenu ¢ aHHUCOM. be3 IocTopoHHEro nmpuBKyca u
3amaxa

ITo pHU3HKO-XUMIYECKUM MTOKA3ATEISIM — KUCIIOTHOCTE — 7,3, BIaXXHOCTH — 2,7.
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BiausiHue TeXHOJIOTHM HA MUIIEBYI0 IEHHOCTH A0J10YHOI0 COKa
Cesacmosanosa Auna /Imumpuesna
Ilankuna Hnona Anamonveena
Canxm-Ilemepoypeckuii nonumexnuyeckuil ynueepcumem Ilempa Benuxoeo
benoxyposa Enena Cepeeesna, k.m.H.
e-mail: oldseadog@inbox.ru

Beenenne. besankoronbHele HAIHMTKH YIOTPEOIAIOT B NHINY Bce O€3 MCKIIOYEHHS BO3PACTHBIC TPYIIBI
HaceneHus. Cpenn 0e3aJIKOTONBHBIX HAIIUTKOB 0CO00€ MECTO 3aHMMAIOT (PPYKTOBBIC M OBOIIHBIE COKH, KOTOPHIE
COepKaT B CBOEM COCTaBE JIETKOYCBOSEMBIC YITIEBOJIBI, OPraHUYECKHUE KHCIIOTHI, MHHEpajbHbIC BELIECTBA H
OMOJIOTUYECKH - aKTHUBHBIC KOMITOHEHTHI [1].

Ha oTeduecTBEHHOM MOTPEOHUTENLCKOM PBIHKE IIMPOKO MPEACTABICHBI HE TOJIBKO TPAAUIMOHHBIE Ut Poccun
S0JIOYHBIE COKHM, HO W COKHM W3 LUTPYCOBBIX. OUeHb HEMHOTHWE NpeanpusaTHs B Poccuu MMEIOT MOJHBIH LMK
NPOU3BOJICTBA, B Hayaje MPOM3BOACTBEHHOM IIENIM KOTOPOTO CBeXee (PYKTOBOE WM IUIOJ0OBOIIHOE CHIPHE.
Becomast onst peIHKa NPUHAIEKHUT TPAHCHAIMOHAJIBHBIM KOMIIAHUSM, KOTOPBIE, B CBOIO OY€PEb, IIPOU3BOIST COK
o Sapy6e)KHI)IM TCXHOJIOTUAM W3 HWMIIOPTHOT'O ChIPbA. 9KCHepTLI CUHUTAKOT, 4YTO Ha Cel"O]IHSII_UHI/II‘/II JCHb J0JIs1
HUMIIOPTHOTO CBIPbs cocTaBisieT oT 80 1o 85% , a oTeuecTBeHHOrO — TONIBKO 20-15%. TakuM oGpas3om, B HacTosIIEE
BpeMs HaOJIONAeTCsl CHIDKCHHE MPOM3BOACTBA (PPYKTOBBIX M OBOIIHBIX COKOB. Tak, COIJIACHO HCCIEIOBAaHHUIO,
npoBenéHHoMy kommanued Index Box Marketing, naHHas oTpacip HHIIEBOH MPOMBIIUICHHOCTH OYEHb CHIBHO
3aBHCUT OT IIOCTABOK HMIIOPTHBIX KOHIICHTPATOB. 3a IIOCIEAHHE [Ba rofa MaJeHUEe Kypca pyOisl BBI3BAIO
HOBBIIICHUE ce0ECTOMMOCTH NPOJAYKINH, BHECS HECTaOWIBHOCTh B paboTy mpousBoauteneil. Bmecte ¢ tem ¢ 2014
roJjia Tocje BBEICHUS] KOHTPCAHKLMKA OBbLT 3alpeileH BBO3 (PPYKTOB M COKOB M3 LIENOT0 psifa 3apyOeKHBIX CTpaH, B
ToM uucie u3 crpad EC. Dro, B CBOIO oOYepenb, TaK)Ke MOBIMSUIO HA PUTMHYHOCTh PabOThI OTEYECTBEHHBIX
npousBojureneil. [loatomy mo wmroram 2015 roma HaOmomanoch najeHHe OOBEMOB NPOU3BOJCTBA COKOBOM
MPOLYKLIHH.

B cBs3u ¢ TenaeHnuei nepexona Poccur Ha MMIIOPTO3aMENIAIOIIYI0 SKOHOMUKY, HEOOXOUMO PaCIIUPITh
MPOU3BOJCTBO COKOB M3 OTEYECTBEHHOro Chipbsi. Ha cerogusmuuii nens B Poccuiickoit ®enepauuu
BOCCTaHOBJICHHBIE COKH 3aHHUMaroT 10 90 % priHKa cokOB. KoMM4ecTBO BBIMYCKaeMBbIX COKOB MPSIMOTO OTKMMa
HEBEJIMKO. ACCOPTHMEHT MpEICTaBICH, B OCHOBHOM, sONOYHBIMH cokamu [2]. OOBSICHAETCS 3TO MHOTHMHU
(haxropamu. OTHAM W3 BOXHEWIINX SBIACTCSA TO, YTO SOJMOKH — 3TO IUIOIBI, KOTOPHIC BRIpANIMBaINCh Ha Pycu c
rryOOKoW JIpeBHOCTH. B HacTosmiee Bpems B IuionoBoicTBe Poccuiickort denepammu HacaxIeHue sSOIOHEH
cocraBisieT mopsaka 60% mocanok. DTO yKa3pIBaeT HA TOT (akT, UTO SOJOHS SBISETCS BaKHEHIIUM IUIOJOBBIM
pPacTeHHEM B pa3HbIX KIMMATHYECKUX 30HAX.

CoBpeMeHHasT TSHJICHIIUS MHPOBOTO PHIHKA COKOB ITOKA3hIBAET, YTO BCE OOJIBIIE JFOJICH B BBICOKOPA3BUTHIX
CTpaHaXx MHUpa BKJIIOYAIOT B CBOW pAalMOH IIMTaHUS COKM MPSMOr0 OTKUMAa U CBEXKEOTKAThIe COKHM B3aMEH
BOCCTaHOBIIEHHBIX [3]. COKM TPSIMOTO OT)KMMA TOMYYArOT MEXaHWYECKMM IMyTEM W3 CBEXHX WM CBEKE3aMOPOKEHHBIX
(hpyKTOB MK OBOIIIEH U TIOCTIEAYIOIIEr0 KOHCEPBUPOBAHMS C TOMOIIIBIO TETIOBOM 00pa00TKH (TaCTepU3AIINN, CTEPIIIN3AIIH
W oxnakaerst). aorna nx sassator NFC-cokamu (not from concentrate). Coku mpsiMoro oTKuMa B €BPOICHCKHX
ctpanax Ha 35-50% moposke BoccTaHOBJICHHBIX. CBEXEOT)KaThle COKM — 3TO COKH, TTOTy4eHHbIE HEIIOCPEACTBEHHO Iepe]
yHOTpe6HeHHeM B IIHIILY. Taxue cOku M3roTaBIMBAIOT B JOMAalIHUX YCJIOBHUAX, HA IPEAITPUATHAX O6IlIeCTBeHHOFO IIMTaHWA
WITH B KPYITHBIX CYIIep- ¥ TUIIEpMapKeTaX, Te IMEIOTCs HEOOXOANMEBIE YCTAHOBKH (COKOBBDKUMAITKH).

L[eJ'ILIO ,E[aHHOﬁ pa6OTBI OBLIO H3YyYUCHHC Ka4CCTBA SI0JIOYHOTO COKa, IOJTY4Y€HHOI'O pa3HbIMHA criocobam.

OOBEKTHI U METOJIBI UCCIIeIOBaHUA. B kauecTBe 00BEKTOB HMCCIeI0BaHMS OBUIN BBIOPAHbI BOCCTAHOBJICHHBIE
SI0JI0YHBIE COKH Pa3HBIX (UPM-TIPOU3BOJMTENCH, peanu3yeMble Ha poiHke CaHkT-IleTepOypra, COK mpsSMOro oTKIUMa
U CBEXKEOTXKATBIE COKH.

XapakTepucTuka 00bekTOB HccienoBanus: O6pasen 1— cox s6mounblit «/1o0psiit s650K0» TM «Jl0OpbIi»
BOCCTAHOBJIEHHBIH OCBETJICHHBIN Oe3 o0aBieHns caxapa; obpasen 2 — cok siomounsiii «Canpl [IpunoHss 3eneHoe
a60moko» TM «Caznpl IlpumoHbs» — COK M3 3€JCHBIX SI0JIOK BOCCTAHOBJICHHBI OCBETJIICHHBIH 0Oe3 nobaBiieHUs
caxapa. [IpousBenieH n3 KOHIICHTPUPOBAHHOTO sIOJJIOYHOTO COKa M3 3eleHbIX s10oK: «Kypckuit 3omoToit», «CuHam
CesepHnbrity, «Cunan OpioBckuii», «M30panauna» miomoBoro xo3sictBa «Canbl [Ipuaonbs»; obpaszerr 3 — cok
ssOnouHbld  «Manbrimam» TM  «MansimamM» COK BOCCTaHOBJICHHBIM OCBETIICHHBIH 0Oe3 mo0aBieHus caxapa.
[IpennasHaueH aius TUTAaHUS JAeTedl HaumHAas ¢ 3 MecsSyHOro Bo3pacra; oOpaseny 4 — cok sOmounsid «Cambl
[punonss s610K0 npsimoro orxumay TM «Cansl TIpuaoHBS» — NPSIMOTo OT)KMMa OCBETJICHHBIN Oe3 J100aBIeHUS
caxapa; obpaserl 5 — cok 0JTOYHBIN CBEXKEOTHKATHIN, N3TOTOBJICHHBIH U3 10510k copTa «['peHHn CMuty»; obpazer 6 —
COK SIOJIOUHBIN CBEKEOTIKATHIN, U3TOTOBJICHHBIN U3 10710k copTa «Cnasa [TloGeaurensimy.

JUI M3rOTOBIIEHUS CBEKEOTXKATHIX COKOB B TOPTOBOHM CETH OBUIM MPHOOPETEHHI S0J0KH copToB «I peHHN
Cmut» u «Cnasa [Tobenurensmy». Cexue GpyKThl ObUTH 0€3 BHEIIHHUX MIPU3HAKOB MOPYH, IMEIIH XOPOIIUI Typrop.
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[yt M3roTOBIIEHHS COKOB U3 SIOJNIOK IOJIb30BAINCH OBITOBOW COKOBBDKMMAIIKOH. ClielyeT OTMETHTh TOT (aKT, 4yTo
BCE MpE/CTaBJICHHBbIE 00pa3lbl COKOB OBUIM H3rOTOBJIEHBI Oe3 M00aBIEHUs caxapa, T.e. COJEepXKalu caxapa
MPHUPOIAHOTO (€CTECTBEHHOTO IPOUCXOKICHU).

IIpn wmccnenoBaHMM KadecTBa SIOJTOYHBIX COKOB IIOJIB30BATHCH CEHCOPHBIMH M (PH3MKO-XMMHUYECKHMHU
METOJIaMH HCCIE0BaHMsA. V3 OpraHoNenTHYECKUX ITOKa3aTesieil COKOB ONPEICIIUIN: BHEIIHUH BHI, LIBET, BKYC H
apoMmat; u3 (PU3UKO-XUMHUIECKUX MOKa3aTeIel — COJepKaHNe CyXUX BEIECTB, THTPYEMYIO KUCIOTHOCTh, aKTHBHYTO
KHCIIOTHOCTB ¥ COZIEPKaHNE aCKOPOMHOBOH KHUCIIOTHI.

OpraHojenTH4YecKHe IOKa3zaTelau ompenensmn feryctanueid. ConepKaHHE CyXUX BEIIECTB OIPEACIIIH
pedpakToMeTprUECKUM METOJIOM IO IMOKa3aTento npenomieHus [4]. TuTpyeMylo KHCIOTHOCTb ONPEASISIA IO
T'OCT 25555.0-82 meTomoM mpsMOro THTPOBaHUS BCeX KUCHbIX coenuHeHud 0,1 momb/n pactBopom NaOH B
NpUCYTCTBUH (heHoN(pTaNerHa B KauecTBe UHAUKATOpa [S]. AKTUBHYIO KHCIOTHOCTH (PH) omnpenesnsuim ¢ moMoIso
pH-merpa wmapku pH-2211. MaccoByto nomo ackopOunoBoit ompenenmsuin mo ['OCT 24556-81. Meron
KOJIMYECTBEHHOTO OMNpeneiIeHuss acKopOMHOBOM KucioThl (BuTamuHa "C") OCHOBaH Ha €€ peaylUupyOLIuX
cBoiictBax. [Ipu sTOoM pactBOp 2,6-nuxmnopdeHonnHa0peHoNa CHHEH OKpackH BOCCTAaHABIMBAECTCS B OECIBETHOE
COCIMHEHHUE HKCTPAKTAMH PACTEHISI, COJCPIKAIIIMHU ackopOnHOBYI0 KucioTy (AK) [6]

Pesynpratel m ux oOcyxnenue. [lo pe3ynpraTaM OpraHoOJENTHYECKOM OLEHKH JIyYIIUM H3 00pas3loB
OKa3ajJcsi CBEKEOTXKAThIH COK, HM3TOTOBIECHHBIH u3 s0yok copra «CmaBa [loGemuremsam». OH umen sipko
BBIDOKCHHBIM apoMaT CBEKHX sOJIOK, NPHATHBII KHCIIO-CIAAKUN BKyC, 0€3 IIOCTOPOHHHX NPHUBKYCOB H
nocseBKycuil. OcTanbHbIe 00pa3Ibl MMEIN MEHEee HachIIIeHHbIH apoMaT. OOpaser] CBEKEOT)KaToro coka M3 00K
«'pernn CMUT» OBLI C IPKO BBIPAKEHHBIM KHCIIBIM BKYCOM.

U3 ¢usnko-xumuyeckux nokasareneil ompenensii Hopmupyemsie ['OCT: comepikaHHe CyXHMX BEIIECTB,
TUTPYEMYIO KUCJIIOTHOCTb U AKTUBHYIO KUCJIOTHOCTb.

Pe3ysnpraThl hU3NKO-XMMHYECKUX UCCIEIOBAHHUHN (COAEpIKaHUE CYXUX BEIECTB, TUTPyeMasl KUCIOTHOCTh U
aKTUBHAsI KUCIOTHOCTb) IIPEACTaBICHBI B TAONIHUIIE:

Turpyemas KUCIOTHOCTb, %o
HanmenoBanune MaccoBast 1oJist paCTBOPUMBIX . AKTHBHas
06pasioB CYXUX BeIEeCTB, %o (B nepecure Ha A6;10uHyI0 KHCIIOTHOCTh
’ KHCJIOTY)
Oopaser 1 11,7-11,9 0,5 3,3
Ob6paser 2 11,5-11,8 0,5 3,3
O6pasen 3 11,5-11,6 0,6 3,4
O6pa3zern 4 11,0-11.2 0,5 3,4
O6paser 5 12,6-12,8 0,7 3,3
O6pa3zer 6 13,2-13,5 0,6 3,6

DU3NKO-XMMHYECKHE HCCIIEI0BAHMS MOKA3aJIM, YTO COJEP)KaHNWE CyXHMX BEIIECTB y BCEX BapbUPOBAJIOCH OT
11,5 mo 13,5%. Ilpnuém Hanbosplee 3HAYEHHE ATOTO IOKA3aTels ObUI0O OTMEYEHO Y COKOB NPSIMOTO OTXKHMA.
Turpyemast KHCIIOTHOCTh U3MEHsUIach B auanazone ot 0,5 1o 0,7 % s6,109HOM KUCIOTHI, @ aKTUBHAS! KUCIOTHOCTh —
B nuarnaszone 3,3-3,7. CaMmylo BBICOKYIO THTpyeMyl0 KHCIOTHOCTH (0,7 %) 1o si0109HOM KHCIIOTE W caMblif HU3KHUH
pH 3,3 umen oOpaserr cBexxeoTKaToro coxa u3 51610k copra I'penran Cmur. Ilo aktuBHOI kucnotHocTH (pH) cynat
0 KOHIICHTpallMM CBOOOJHBIX MOHOB BOJOpOJA B pacTBOpe. Bmecre ¢ TeM ¢ aKTMBHOM KHCIIOTHOCTBIO CBS3aHA
JKU3HEACATEIPHOCTh MHUKPOOPTraHM3MOB. M3BeCTHO, 4TO NMpH HU3KMX 3HaueHusx pH Mmuxpodiopa B cokax He
HapacraeT. Y OOJBUIMHCTBA CBEXHX COKOB pH HaxoauTcs B npenenax 3nauenuii 2,5—4,0.

PesynbTaThl (M3HKO-XMMHUECKUX HCCIEIOBAHUNA XOPOIIO KOPPEIUPYIOT C JIETYCTAIIMOHHOW OIEHKON H C
JTUTEPAaTypHBIMH JTaHHBIMH, CBHUACTEIbCTBYIOIIMMH O TOM, 4YTO s0MOKH copta [peHHn CMHUT TIO CBOEMY
OMOXMMHUYECKOMY COCTaBY COJEPIKAT MEHBIIIE CaXapoB U OOJIbIIIE OPTaHMUYSCKUX KUCIIOT, 4eM si0IoKu copra «Crasa
Iobegurensm» [7].

OCHOBHBIMU OHOJIOTHYECKH AKTHBHBIMH BEIIECTBaMH (DPYKTOBBIX COKOB SBIISIIOTCS BOJOPacTBOPHMEIE
BUTaMHHBI, M3 KOTOPBIX JOMHHUpPYET acKopOuWHOBas kuciora [8]. Pe3ynpTaThl MO ONpenesieHHIO COAEpKaHus
ACKOPOMHOBO KHCIIOTHI B CBEXKEOTKATHIX COKaX IPHUBEACHBI HUXeE (puc. 1).

W3 pucyHKa BHIHO, YTO HauOoJjblee KOMMYecTBO BUTaMHHA C CONCPKHUTCS B 00pasiiax CBEKEOTKATOrO
COKa, B COKE HpﬂMOFO OT’KMMa €ro MCHBIIC. BOCCTaHOBHeHHBIC COKH OTJINYAKOTCIA MHUHUMAJIbBHBIM conepxcaHHeM
BUTAMHHA C le/l CpaBHeHI/II/I KOJIMYCCTBCHHOI'O CO)Iep)KaHI/Iﬂ aCKOp6HHOBOﬁ KHCJIOTBI B CBCKCOTKATHIX COKaxX
BHUJIHO, YTO Tpeobiamaroliee KOJUIeCTBO B 00pasile, M3rOTOBICHHOM 3 5070k copra «CrnaBa [Tobemurensmy». B
Hammem Cquae 9TO MOXHO OG’BHCHI/ITB TEM, 4YTO )IaHHBIﬁ COpT ${6HOK — COpT OTCYCCTBCHHOI'O HpOI/ISBO]lCTBa,
BhIpaiieHHbi B CeBepo-3amagHoM pEernoHe, COK M3 JTHX S0JOK ObLI M3TOTOBJICH W KCCJICIOBaH BCKOPE IIOCIE
coopa ypoxas. S0noku copra «[perrn CMuUT» OBUIM 3aBE3CHBI W3 3apyOCxkbs, IMOITOMY JJIHTEIbHAS

183



Hunopanmonusii koHBeHT «KY3BACC: ObBPASOBAHUE, HAYKA, THHOBAILIN

TPAHCIIOPTUPOBKAa U MPEAPCATIN3ALNUOHHOC XpAaHCHUC OKa3ajlnd OTpPpULATCIIbBHOC BJIMSIHUC HaA Ka4CeCTBO COKa,
IMOJIYYEHHOTI'0 U3 3TOIr0 COpTa SIOJIOK.

0O mMHMManbHoe E MakcuManbHoe

obpasen 1 obpasey2 ob6Gpaseu3 obpaseud

puc. 1. Codepoicanue ackopOuHo8ol KUCIOMbL 8 pA3IUUHbIX 00pasyax abnounvix coxos (me/100 2): obpaszey
1-ceearceomarcamutii cox uz s0r0x copma «l pennu Cmumy,; obpazey 2 — ceediceomaicampitl COK U3 A0I0K copma
«Cnasa Ilobeoumensimy»; obpasey 3 — cok npsamozo omxcuma, obpaszey 4 — 6occmano6ieHHbII COK (YCpeOHeHHble
oanHvle) .

OpyKTOBBIE COKM CIIY)KaT HE TOJIBKO JISl YTOJICHHS JKa)[bl, HO U JJIs YIOBJIETBOPEHUs (PU3MOIOTUUYECKUX
NOTpeOHOCTEH 4YelloBeKa B HEOOXOAMMBIX BEIECTBAX: YCBOSEMBIX YIJICBOJAX, MHHEPaJbHBIX BEIIECTBAX,
MHUKpOJIEMEHTax W BUTaMUHax. C TOYKHM 3pEeHUs] MHUIIEBOH M OMOJOIMYecCKOW LEHHOCTH IOJIe3HEee YNoTpeOsTh
COKH TIPSAMOTO OT)KUMa U COKH, COJAEpIKaIllie MEHBIIE BOIBI U caxapo3bl. KOHeYHO, BCE 3aBUCHT OT MOTPEOUTEINS:
XOYeT JIX OH YTOJNUTH XAXKAY FIIN IOIyYUTHh HEOOXOIWMBIC IUISI OpPraHHW3Ma YelIOBeKa OMOJOTHYECKH aKTHBHBIC
BelIecTBa. B kadecTBe ()yHKIIMOHATIHHOTO MPOAYKTA YUl YIOTPEOIATh COKH MPSIMOTO OTXKHUMA C MAKOTBIO, HO, K
COJKaJICHUI0, WX KOJIMYECTBO B TOPTOBOH CETH OTpaHWYCHO. Hampumep, COKHM MPSMOTO OTXKHUMA IIPEICTAaBICHBI
ToproBoii Mapkoit «Cazsl [IpuaoHbs», KOTOpas mpeayaracT MPOAYKIHIO IS AETCKOTO MUTAHUS, IPOU3BEIEHHYIO
M3 CBEXHUX OTEUECTBEHHBIX cOpTOB s0y0K: CeBepHblii Cunan, Kypckuii 3omoroii, [xanaper, Crap Kpumcon,
BepkyToBckast.

BriBonpl. KagecTBo peanmszyeMoro B TOProBOM CeTH 0JIOUHOIO COKa JOCTaTOYHO BBICOKOE, HO
MPOM3BOIUTENSIM emé ecTh Had dYeM paboTaTh, T.K. COTJACHO pe3yJabTaTaM HCCICIOBAHMUN IJIydIIMMH IO
MOKa3aTessIM MHUIIEBOI IIEHHOCTH SIBJISIIOTCSA CBEXEBBDKATHIE COKM M COK MPSIMOTO OTXKHMa. CBEXEOT)KaThle COKH
HE3aBHCHMO OT cOpTa 00K, U3 KOTOPOTO OHU M3TOTOBJIEHBI, COAEPKAT OOJIbIIIE PACTBOPUMBIX CYXHX BEI[ECTB, UEM
BOCCTaHOBJICHHBIC COKH. Co/iepikaHNe B S0JIOUYHBIX COKaX TAKOTO OMOJOTHYECKH aKTUBHOTO BEMIECTBA KaK BUTAMHH
C CHJIBHO 3aBUCHT OT CII0CO0a M3TOTOBIICHHSA COKA: y COKAa CBEKEOTKATOTO €ro MmouTH B 4 pasza Ooiblle, 4eM y
BOCCTaHOBJICHHBIX COKOB. B COKax MpsIMOTO cojepkaHHe acCKOPOWHOBOI KHCIOTH OYTH B 2 pa3a OoIblle, 4eM y
BOCCTAaHOBJICHHBIX. Takum 00pa3oM, OYEBHIHO, YTO Ha Ka4eCTBO COKOBOH IPOAYKIUH OTPOMHOE BITUSHHE
OKa3bIBaCT Ka4yeCTBO CBHIPhS, CPOKH W YCIOBHS €ro XpaHeHHs. OTCUECTBCHHBIM IIPOHM3BOIMTENSAM COKOBOU
MPOAYKIIMH HYXXHO TIIATEIBHO IPOBEPATH CHIPhE M OCBAWBATh COBPEMCHHBIC TEXHOJOTHH, KOTOPBIC ITO3BOJISAT
COXpaHATh KaueCTBO COKA, IIPHU 3TOM He 3aBBIIIas IIEHBl. B HAcCTOSIMIMI MEpHOJ B CBSI3M C MMIIOPTO3aMEIIAIONIeH
HSKOHOMHKOH ClIeTyeT pa3BUBATh NMPOU3BOACTBO COKOB M3 OTEYECTBEHHOTO CHIPbS. POCCHICKHMM NPOM3BOAUTENSM
COKOBOM MPOIYKIMHU IS TPHUBICYCHUS MOKyIaTeJIe HEeOOXOINMMO yIydIlaTh KadeCTBO COKOBOM MPOAYKIHH H
COBEpPIIEHCTBOBATh €€ YMAaKOBKY TaK, KaK 3TO IENAr0T MOCTaBIIMKHA COKOB M3 OmmxHero 3apybexss (Kuprumsms,
Benopyccust). OHU IPOU3BOAT SOJIOYHBIN COK MPSIMOTO OTKUMA, U3 S0JI0K, BHIPAIIEHHBIX B 9KOJOTHYECKH YUCTOM
NpHUPOHOIT 30He, 6e3 KoHcepBaHTOB, MO, KpacuTeseil u caxapa B yrmakoBke bag-in-box ¢ BBIIBIIKHBIM KPAaHUKOM
vitop. OOBEMBI TaKMX YNAKOBOK MO 3 JINTpa, YTO IO3BOJSIET CHU3UTHh ceOecTOMMOCTh mpoxykuuu. [Torpedurenu
o0paiaroT BHUMaHKWE Ha CHOCOO MPOM3BOJCTBA COKAa M OTNAIOT IPENIOYTEHHE CBEXEBBDKATHIM COKaM M COKaM
HOPSAMOTr0 OTXKUMA.
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AHAJIU3 M TeHJEHIINU Pa3BUTHS NPeINPHUATHI 001IeCTBEHHOT0 MUTAHNS B PETHOHATBHBIX
YCJIOBHSIX

Cyxanoe Anopeii Anexcandposuu
Koxwapoe Apkaouit Anopeesuu,
bonvwanuna Tamovana IOpvesna
Kemepoeckuii mexnonoeuuweckuii uHcmumym nuyesoi npOMulULIeHHOCU (YHUsepcumen)
Maropuuxosa Jlapuca Anexcanopoena o.m.H.
slalke@mail.ru

B Hacrosiee Bpems 0THOW M3 HaHOOJIee TUHAMUYHO PA3BHUBAIONIMXCS OTpaciicil B 3KoHOMHUKE Poccuiickoit
Odeneparun sBisgeTcs chepa OOIECTBEHHOTO MUTaHKus. BOMPOCH! pa3BUTHS OOIIECTBEHHOTO MMUTAHUS 3aTPATrUBaOT
HMHTEPEChl PEerHOHAJBHBIX BIIACTEH, HACEICHUS, MPOKUBAIOIICIO HA JaHHOW TeppHUTOpHUH, a Takxke rocreil. Chepa
MUTaHUsI SIBIISIETCS. KOCBEHHBIM COIMAIbHO-DKOHOMHYECKUM TOKa3aTesieM pa3BUTHUS peruoHa. s pykoBOJACTBa
pEerHoHa — MPEANIPUATHS OOMIECTBEHHOTO MATAHUA — 3TO MaJblil OM3HEC, 00SCIIeUNBAIOIINI 3aHATOCTh HaCEICHUS,
JUTS HAaCceJICHHs — YIOBJIETBOPEHHE Kak 0a30BBIX MOTpeOHOCTEH (MUTaHNE), TAK M1 KOMMYHHKATUBHBIX ITOTpeOHOCTEH
(mocyr, oTy4eHue OpeIeICHHBIX KYIbTYPHBIX OJar).

B Poccum peIHOK pecTOpaHHOrO OHW3HECAa HEHACHIIEHHBIH. Ero OCHOBHBIM OTIMYHEM SBISIETCS
HEJIOCTATOYHOE KOJIMYECTBO PECTOPAHOB Ha Aymly HaceneHus. OfHAKO B MOCIEIHHWE TOIbI PECTOPAHHBIH OM3HEC
UMEeT TEHACHIMH K YBEIMYCHUIO YHCICHHOCTH M pa3MepoB ceTn. OcoOeHHO 3TO HaOmogaercs B pecTopaHax
OpicTporo oOcmyxuBaHusa. OZHUM 13 COBPEMEHHBIX HANpaBICHHH pPECTOpaHHOrO OW3Heca sBISETCS OypHOE
pa3BUTHE 3THUYECKUX PECTOPAHOB C BCEBO3MOXKHBIMH HAIIMOHANBHBIMH KyXHsIMHU. Clenyer Takke OTMETHUThH
pa3BUTHE CETU PECTOPAHOB B KPYITHBIX TOPTOBBIX LIEHTPaX.

Llenbro TaHHBIX UCCIIEIOBAHUI SBUJIOCH H3Y4YE€HHE COCTOSHHUS PhIHKA OOLIECTBEHHOTO MUTAHUS M TeHICHIIH
ero pa3BuTHs B ycioBusix KemepoBckoit oOnactu.

KemepoBckast 061acTh pacrofioxeHa Ha ore-Boctoke 3anaHoit Cuoupu. Pernon umeer sipko BBIpaKEHHYIO
CBHIPBEBYIO CIIEIMAIN3AIMI0 M OTHOCHTCS K 4YUCIy Hambolyiee pa3BUTHIX peruoHoB Cubupckoro denepaibHOro
Okpyra. Benymmm ceKTOpoM SKOHOMHKH OOJIACTH ABIIAETCS TKENAs U XUMHYECKast IPOMBIIIICHHOCTb.

KemepoBckas 00macTp sBISETCS PETHOHOM, 00JIaJarolIMM OJZHOW M3 CAMBIX Pa3BUTHIX TOPOACKUX CHCTEM B
CubupckoMm (¢enepalbHOM OKpyre ¢ BBICOKOW IUTOTHOCTRIO HaceneHus. (KemepoBckas obmacts 28,39;
HoBocubupckast obmacts - 15,54 Tomckas obmacte- 3,42) UucneHHOCTH HaceneHUs ropoxa KemepoBo Ha
01.01.2016 roma cocraBmia 553,1 TeIC. YETOBEK.

[t perriona xapakTepHO OOJBIIOE KOJMYECTBO MPEANPUSTHI BEJOMCTBEHHOW CeTH (CTOJIOBBIX, OydeToB).
Onu ObUTM CO3/1aHBI JIJIsI COTPY/IHUKOB U pabOyMX IIaXT, 3aBOJOB, oOpadaThIBaoUMX mpeanpustuii. KomuyectBo
00BEKTOB OOILECTBEHHOTO IMUTAHHS 3aKPBITOH ceTH (CTOJOBbIE M Kade NpU 3aBOjiaX M APYTUX MPEANPHATHIX)
coctaBuio 1236 o0bvekToB Ha 98699 nocagouHbIX MecT, U3 HUX 167 mpeanpustuii (Ha 16602 mocaloYHbIX MeCT)
Haxoautcs B T. Kemeposo.

B ropone noBonbHO pa3BuTas 0OIIEAOCTYMHAS CTAIllOHAPHAS CETh MPEANPUATUI 0OIECTBEHHOTO TUTAHUS.
Tak kommgectBO 00BekTOB obmemoctymHoi cetn Ha 01.01.2016 B ropome KemepoBo paBHO 638 c oOmmm
KOJIMYECTBOM MOcaqouHbIX MecT 20454, U3 Hux 413 pecropaHoB, kade, 6apos (Ha 17047 mocamouHsIx mMecT) u 225
cTooBeIX (3407 mocamouHbIXx MecT). OOmmee KOTMYECTBO MPEINPHUATHH OOIIECTBEHHOTO HHTAaHUS B TOpPOJE
cocraBstet 805 emunmn (pucyHok 1). [1]

NpEeaIpUATUN
BE€JIOMCTBEHHOM CETH
21%

OO0menocTymHbIE
CTallMOHAPHBIC
OpeNPUSITHSI
79%

puc. 1 — Cmpyxmypa npeonpusmuii 06ujecmeeHno2o numarus 6 2. Kemeposo
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U3 pucynka | BHAHO, 4TO Ha Teppuropuu I. KeMepoBO 3HAYMTENBHYIO IOJIO 3aHUMAIOT MPEANPHATHS
00IIIeCTBEHHOI! CTAIMOHAPHOM CETH.

PecTopaHHbIil OM3HEC HANIPSAMYIO 3aBUCHUT OT YPOBHSI IOXOZOB HACENICHHS, OCKOJIBKY UX JIOXOJbI SBJISIOTCSI
MCTOYHHMKOM MOCTYIUICHHS JEHEXHBIX cpeacTB (pUCYHOK 1). VIMEHHO MO3TOMY HPEANpPUSTHS OOIIECTBEHHOTO
MUTaHHUS [PUBJICKAIOT KIHEHTOB PAa3IMYHBIMH CIIOCO0AMH, MOOHMBAsCh HMX JIOSUIBHOCTH, TEM CaMbIM BCSUYECKU
CTUMYJIUPYIOT 3aTpaThl Ha MpHOOpeTeHHe WMHU yciayr. B OymymeMm pecTopaHHBI Ou3Hec Bce Oonblne Oymer
OPHEHTHPOBATHCSI HA MPHUBICYCHHE MOBTOPHBIX KJIMEHTOB W CTUMYJUPOBATH OMOJHUTEIBHBIE PACXOMbI C HX
CTOPOHBIL.
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puc. 2- Cpednemecsunviii dywesot 00x00 Hacerernus 2008-20152. Kemeposckoii obracmu, meic. pyo

B KemepoBckoii 06macTu JOXOABI HACENCHHS 32 aHAIM3UPYEMBIH IIepHoA BEIPOCIH IIOYTH Ha 5,5 THIC.pYO,
4T0 coctaBmio nmoutu 30%. JlaHHbIH (PaKkTOp CIIOCOOCTBOBAI YBETHUCHHIO TOBAPOOOOPOTA PEAIPHITHH.

B C(bepe 06H.IGCTB€HHOFO MUTaHUA €CTh PAJ KIIHOYCBBIX OCO6CHHOCTCI7[, KOTOPBIC XapaKTCPHbI UMCHHO IJIA
3TOH OTpacCjii U TaKKE HAIIPAMYIO 3aBUCAT OT JO0XOA0B HACCICHUA:

1. 000pOT IpeANPHUATHIT 0OIIECTBEHHOTO ITUTAHMS,
2. CpeIHuH YeK;

3. 4acTOTa MOCEIIEHNUS;

4. BBIOOD 3aBElICHHSI.

Ha ocnoBanum mannbIXx TocynapctBeHHoi cratuctTuku EMUCC o 060poTe 0OIIEeCTBEHHOTO MHUTAaHUS 3a
nepuon 2008 - 2015 roga mo KemepoBckoit obmactu (pUCYHOK 3) MOXHO CJI€JIaTh BBIBOJ O TOM, YTO MO/ BIUSHUEM
MHPOBOTO dKOHOMHUYecKoro kpusuca 2008 rona, mpousomen pe3kuii cnaf ¢ 16,6 muH. pyoneit no 10,3 miuH. pyOnei.
ITo mocnenanm maHHBIM 3a 2015 Tox 000pOT OOIIECTBEHHOrO MHUTAaHUS Ha TeppUTOpuu KemepoBckoit obmacTu
cocraBisieT 17,5 MiH. py0nei, 3to 6omnbine Ha 1 MuH. pyo6., vem B 2008 roxy. [2]

Taxum 06pa30M, y4duTbiBasg BCC BBIIICCKA3aHHOC MOIKHO CHACJIAaThb BbBIBOJ, YTO CbIpbEBass HAIIPABJICHHOCTbH
OKOHOMHMKH PETrruoHa, €ro reorpa(bnquKoe IIOJIOKCHHUE HE CHOCO6CTBy}OT AKTHUBHOMY PAa3BUTUIO O6H.IGCTB6HHOFO
nutanusg. Tem He MCHEEC, BBICOKAs YHCJICHHOCTH TOPOACKOI'0 HACCJICHHS, PA3BUTHUEC TYPUCTUYCCKOTO 6H3Heca, B

pailioHax ¢ OoraThIMH NPHUPOAHBIMH JaHHBIMH B HACTOSIIMH MOMEHT SIBJSIFOTCS (paKTOpaMH, YBETUYMBAIOLINMH
TEMIIbl pocTa.

ITo mporHo3am aHAJNUTHKOB, B CBA3HM C SKOHOMHYECKUM KPHU3HCOM, IOBBIIICHHEM Kypca BAIIOT, BBEIECHHEM
MEXIYHapOJHBIX CAaHKIMH, a TaKKe 3alpeToM Ha OHKCHOPT HEKOTOPHIX MPOAYKTOB PECTOPaHHBIN Ow3HEC
MepekKUBaeT TsDKENbIe BPEMEHa, TaK KaK 3HAYMTEIHHO COKpamiaeTcs MpuObUIb. B yclmoBmsax kpusmca, B MEpBYIO
ouepelb, CTPAaJaroT KPYIHBIE PECTOPaHBI, KOTOPhIE PACCUMUTAHBI HA IIEIEBYIO ayIUTOPHIO C BBICOKHM YPOBHEM
JlocTaTKa. 3aTpaThl HA COAEP KaHUE TAKOTO 3aBEJICHHs HE COKPAI[AIOTCs, @ BOT HOTOK KJIMEHTOB PE3KO YMEHBILIUTCS.
B pesynbrare oHo paboraer cebe B yOBITOK, YTO B KOHEYHOM HTOTE IPHUBEIET K 3aKpBHITHIO. B Gosiee BBITOIHOM
TIOJIOKEHUN HAXOJATCA HEOONbIINe 3aBEACHHS C JIEMOKPATHYHBIMU IIEHaMH, TaK KakK K WX IEJeBOH ayIuTopuu
MPUCOEUHSCTCS YacTh MOCETHTENIEH JOpOruX pecTopaHoB. TakuMm o0pa3oM MM yHAeTcsi COXPAaHUTh KOJNYECTBO
rocTeil Ha MpekKHEM ypoBHE. [3]
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puc. 3- Obopom obwecmseenno2o numanus 3a nepuoo ¢ 2008 no 2015 200a no Kemeposckou obracmu 8 MiH.
pyousx

CaMbIM yCTOWYMBBIA K KPU3MCHBIM HM3MEHEHUsIM sBisieTcss cermeHT ¢act-¢pyna. Kpome Toro, mpu
KOMIIETEHTHOW (DPMHAHCOBOM IIOJIUTUKE PYKOBOJCTBO MPEANPUATHS OBICTPOTO MUTAHHS MOXET YBEJIUYUTH CBOIO
JoxonHocTh. JlaHHas ¢opma oOCITy)KMBaHUS KIHMEHTOB MHOMYJsSipHA BO BceM Mupe. K mpeuMyliecTBaM TakHX
NPEeANPUSITHHA MOXXKHO OTHECTH: OBICTPOTA NPHUIOTOBJIEHHS OJION M UX JAelIeBU3HA. Bo-mepBbIX, 3TO MOJIB3yeTcs
CIPOCOM Y TOTpeOuTelIsl (0COOEHHO B KPYIHBIX OPOAAX ¢ MHTEHCUBHBIM PUTMOM H3HH). BO-BTOPBIX, Takas Mmuiia
OYCHb TEXHOJIOTWYHA, YTO MO3BOJISET ceTsAM (hacT-Ghyx OBICTPO pa3BUBATHCA. B-TpeThuX - Takue MpeArpusiTHS 9acTo
mpUOETaroT K arpEeCCUBHOM pekiiamMe B pa3nuaHbeix CMU.

Cern ¢acr-hpyna mpuoOpenu IHUPOKOe pacmpocTpaHeHue B Poccnm B mociennue roapl. CoriacHo
pe3yiapTaTaM — HCCICJOBAaHHWH, PECTOpPaHBl  OBICTPOrO  IMHTAHUSA  SABIAIOTCS  HaWOoJiee  IMOCEMAcMBIMU
3aBeJICHUAMHU OOIIeCTBEHHOTO MuTaHus B Poccun. 3a mocneannii rox 8 u3 10 onpomeHHBIX skuTeneit KemepoBckoi
obactu mocemnianu (acr-gpya-pecropansl. [Ipy 3TOM OCHOBHOW IPYyMIONH MOTPEOUTENCH SIBASCTCS MOJOAEKD, YTO
CBS3aHO C WX COLMAIbHO AKTHBHBIMHU MOBEICHHEM, MOOMIBLHOCTHIO, a TaKKe€ MEHBIIEH NPUBEPKEHHOCTHIO K
30pOBOMY 00pa3y *Ku3HH U HTaHus [5].

[MpeanpusTusi, cenUaIM3UPYIOIIMECs HA KyXHE «HApPOJOB MHpa», 3aHMMAIOT 0coOyro poib B chepe OII,
MOCKOJIBKY HCIOJIB3YeTCs] HETPAAUIOHHOE CHIPhe M TEXHOJIOTHH, HE CBOMCTBEHHBIX AJS pyccKoil kyxHu. Taxas
HETpaJMIIMOHHAsT KyXHS JIOCTaTOYHO AaKTHBHO pAa3BHBAaETCSI M ABISAETCA BBICOKOJOXOIHOHM, YTO JOBOJIBHO
MPUBJICKATENBHO VISl IpeANpUHUMATeNIel poccuiickoro peiHka. B Poccun mmpokoe pacnpocTpaHeHHe MOTyqHiIn
TaKHe KyXHH KaK MTalbsSHCKasl, KOpeHcKas, KnTalcKasi, SIMOHCKask ¥ APYTHE.

Cerogns [1OI1 AmmoHCKO# KyXHH BXOZSAT B CETMEHT JEMOKPAaTHIECKOTO MATAHUS CO cpeaHnM dekom 400- 700
pyOileii, dro sBISETCS JOCTYNHBIM M 3HAYHTENbHOW dYacth HaceneHws. COBIT [IaHHOH TPOIYKIHH
OCYILIECTBIIIETCS TIOCPEACTBOM CYIIHN-0apOB, PECTOPAHOB, CIy>KO JOCTaBKH, TOPTOBBIX NPHIABKOB, a TaKXke
PacTpOCTpaHSIOIIKECS B MTOCTIEIHEE BPEMsI CYIITH-OCTPOBKOB B TOPTOBEIX IICHTPAX.

Ha tepputopun r. KemepoBo ¢yHKuIMOHMpYIOT mopsaka 120 mpeanpusTii, peamu3yromuX HIpPOTyKIHIO
AMMOHCKON KyXHH. VX MOXXHO KITacCU(pHUIMPOBATH KaK 10 TEMAaTHKE KyXHH, TaK M IO OPTaHMU3alUN HOTPEOICHUS
MPOAYKINH (PUCYHOK 4).
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NPEONPUATUA OBLLECTBEHHOIO
MO TEMATUKE KYXHU NMATAHUS C AMNOHCKOMN KYXHEWN
1 C 1 C r. KEMEPOBO
MWKC- MOHO-
TeMaTuka TemMaTuka
MPEANMPUATUA MPEAMPUATUS
OBLECTBEHHO OBLECTBEHHO Mo OPrAHU3ALIU MOTPEBJIEHNA MPOAYKLUNN
'O MNUTAHWA, IO NMATAHWUA, OBLLIECTBEHHOIO MUTAHUA U OBCNY>KVBAHUS
PEAN3YIOLWME | | PEANU3YIOLME
ENIOOA TONBKO BIOIA J L J L J L
PASMNYHBIX AMNOHCKOWM [OCTABKA
KYXOHb KYXOHN HEMOCPEACTBEHHO nPOOYKLUMMU
B 3AJE KOMBUHWPOBAHHBIE | | op))\ecTBEHHOMO
Pectopans! | SInoHckue MUTAHVA
Kade PeCTOpanbl PecTopansbt Pecropanbt |_ Cityk0b1
— Cyum-6apsr Cymu-6apst Cyuu-6apst AOCTaBKH
B Kynunapusie Kade Kage
BUTPHHLL Kynunapusie
L Ciryx0br BUTPHUHBI
JOCTAaBKH

puc. 4- Cucmemamuzayus I1011, peanuszyrowux 61r00a anoucko Kyxuu 8 2. Kemepogo

B mnocnennue roapl HabmogaeTcs TEHAEGHINS POCTAa KaK CAMUX TNPEANPHATHH OOLIIECTBEHHOTO MUTAHHS C
AMOHCKON KyXHEW, TaK M BKJIIOYEHUS B OCHOBHOE MEHIO PECTOPAHOB ONIO[ CyIIM paHee HE peaan3yeMbIX
NpEANpPUATHEM W HE TMOAXOIIINE TMox (opMaT 3aBelCHHS. 3HAYUTEIBHOE KOJIMYECTBO JIIOACH MpPEANOYUTAIOT
MUTaThCSl OBICTPO M HeZoporo. MiMeHHO mo3ToMy B Ouvpkaiimue rofsl OyaeT HaOIIoNaThCsl POCT YMCIIa 3aBeJCHUI
AMOHCKON KyXHH, a Takxke dact-pyaa. CymecTBeHHON IPOOJIEMO TPH 3TOM SIBIISIETCS CIIOKHOCTh OCYIIECTBICHUS
KOHTpPOJISI Ka4yecTBa W OE30MacHOCTH MPOAYKLIMH OOIIECTBEHHOTO MHUTaHHS B MECTaX HUX NOTpeOiIeHus,
YCTAHOBJICHHE «YHCTOTHD) NMPOAYKTOB (OTCYTCTBHSI BPEIHBIX BEIIECTB, yAoOpeHui u T.1.). Kak m3BecTHO, 4TO B
cocTaB OJIOJ SIMOHCKOW KyXHH BXOIHUT ChIpas pbl0a, MOITOMY OTCYTCTBHE TEIUIOBOM OOpaOOTKM TOTOBOM
MPOAYKIIMH CTaBUT BOIIPOC O CYIIECTBOBAHMH 3HAUUTEIHFHOI'O PHCKA OIIACHOTO TS 37J0pOBbs denoBeka. [3] B atom
cily4ae BO3HHMKAeT HEOOXOAMMOCTh B IPOBEICHUH HAY4YHBIX MCCIICJOBAaHUI B HANpPABICHUU BBISBICHHS PUCKOB M
MyTeld WX CHIDKEHHWS B TPOLiEcCce MPUTOTOBIECHUS NMPOAYKIMHU, a TAaK)KE COBEPLUIEHCTBOBAHHE METOAOB M METOANK
KOHTPOJISI, TaK KaK 3HaYWTENbHas YacTh WHIPEAMEHTOB OJIOJ AMOHCKOH KyXHHM - MMIIOPTHOE ChIpbe (puC, phIOa,
HOPH, KOHLEHTpaTsl  jp.). Crnenuduka npennpusTuii 00IEeCTBEHHOTO IUTAHUS B TOM, YTO OOHOBJICHHWE MEHIO
€CTECTBEHHBIH Iporiecc (DYHKIMOHMPOBAHMS TPEANPHATHS ¥ (HOPMHPOBAHUS KOHKYPEHTHBIX IPEHMYIIECTB.
KonTposns 3a kagecTBOM 1 6€3011aCHOCTHIO IPOAYKIMN OOIECTBEHHOTO TUTaHUs OCYIIECTBISIETCSI HA COOTBETCTBHE
CYIIECTBYIOIIEH HOpMAaTHBHON 0a3bl, B KOTOPOHW B OOJbIIECH CTENCHM HM3JI0XKEHBl TPeOOBAaHWSA K CHIPbIO, a HE
roToBoi mnpoaykuuu.  OTCIOAa BO3HMKAeT HEOOXOAMMOCTh M LEJIeCOO0pa3HOCTh Pa3pabOTKH BHYTPEHHHX
JIOKyMEHTOB (TIPOIIECCHBIHN MOX0/), 00ECTIEUNBAIOIINX KAa4eCTBO U 0€30MaCHOCTh, JOKYMEHTOB, YCTAHABINBAIOIINX
permaMeHTHpyeMble TOKa3aTeln KadecTBa M O€30MacHOCTH HOBOHM, HETPaJAMIMOHHOW MNpOoayKiuu (Orom)
OOILECTBEHHOTO IHUTAaHUs, 0OCOOCHHO 3apyOekKHBIX KyXOHb. [lepBocTerneHHOE 3HaYeHHWE ITO MMEET OTHOILIEHHE K
6mro1aM AMOHCKOM KyXHH [5].

Taxum 06pa30M, aHaJIn3 pPbIHKA HpG,HHpI/IﬂTI/Iﬁ 06H.ICCTB6HHOFO IIATaHUA T. KCMepOBO IIoKa3ajg HaJIu4due
npeanpm{THﬁ, KakK COIMaJIbHOTO 3HAYCHUA (CHGIII/IaHI/ISI/IPOBaHHLIG CTOJ'[OBI:IC), TaK U KOMMEPYCCKUX. CHCHI/Iq)I/IKa
KOMMCPUCCKUX HpeI[HpI/ISITI/Iﬁ 3aKirouaeTcss B 0ojee KeCTKOM KOHKYPCHIIMM Ha PpPbIHKE W, KaK CJCIACTBHUEC,
HCIOJIb30BAHUEC HOBOI'O MaJl0 M3YYCHHOI'O0 CbIpbd, HOBBLIX TCXHOHOFI/Iﬁ, YTO BJIEYET 3a COo0Oit H606X0)II/IMOCTI)
COBCPUICHCTBOBAHUSA MMOJAXOJ0B K o0ecreueHnI0 KauecTBa U 0€30IacHOCTH.

Crucok myOuKanuii:

Deodepanvras cryacba eocyoapcmeennoli cmamucmuku no Kemeposcxoii obnacmu [Onexmponnsiii pecypc]. - Pescum docmyna:
http://kemerovostat.gks.ru

http:/iwww.gks.ru/ - @edepanvras cryscba 2ocydapemeennoti cmamucmuxu [Onexmpounviil pecypc]. - Peacum docmyna:
http://www.gks.ru

Koxpsiykas, H.C. Ilepcnexmusnl pazeumust cgpepwi numanus ¢ Kysbacce / H.C. Kokpsiykas, T.B. Kpanusa, A.A. Koxwapos //
Hnnosayuonnviii konsepm «Kysbacc: obpaszosanue, nayka, unnosayuuy, coopnux mpyoos, m.1 — Kemepoeo, 2011. — C. 124-126.
Iocmanoenenue Ipasumenscmea P® om 1 dexabps 2009 2. N 982 « 06 ymeepaicoenuu eOunozo nepeuts npooykyu,
noonexcaujeti 0053amenbHoOl cepmuuKayul, U eOUHO20 NePeyHs NPOOYKYUU, NOOMBEPIHCOEHUE COOMBEMCMEUS KOMOPOUl
ocyuecmenaemcs 8 popme npuHAMUsL OeKAAPAYUU 0 COOMBENMCMBUUY

Koxwapos A.A. Obecneuenue kawecmsa u 6€30nacHoCmu RPOOYKYUuU 00ujecmeenio2o NUManus Ha npumepe siNOHCKOU KYXHU:
ouc. ... kaHo. mexuuy. Hayk:05.18.15: sawuwena 14.05.2015 / Koxwapos Apraouii Anopeesuu.- Kemeposo,2014. — 205 c.
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OnpenesieHue NPUOPUTETHBLIX HANIPABJIECHUI B 00J1aCTH Pa3padOTKH MPOAYKTOB MUTAHUS
JJISl CTY/IEeHTOB
Yporcymosa Anna Hzopesna

Kemeposckuii mexunonocuueckuil uHcmumym nuujeol npomvluiieHHocmu (YHueepcumem)
Maropnuxosa Jlapuca Anexcanopoena, 0.m.u.
karchevnaya@yandex.ru

B mepuon oOydeHus B By3e CTYJCHTHI IOJBEPTalOTCs BO3AEHCTBUIO (DaKTOPOB, KOTOPHIE OTPHLATEIBHO
BIIMSIIOT HA COCTOSIHUE MX 3]I0POBBS: MHTEHCH(]UKaIMs y4eOHOro mporecca, CTPECChl, TUIIOIMHAMUS, YBEIUYCHHE
Harpy3KH Ha CEHCOpHbIE CHCTeMBl. lccremoBaHWsl TUTaHUS CTYAEHYECKOH MOJIOAEKU JIEMOHCTPUPYIOT
HecOaJlaHCHPOBaHHOCTh palllioHa, 0HOOOpa3ue MEHIO, TOBTOPSAEMOCTb OJHUX M TEX )K€ NMPOIYKTOB B TCUCHHUE IHS,
nehuuuT OelKka W BHUTAMHHOB, a TaK )K€ B3aHMMOCBS3b BIMSHHS CTpecca NPH y4eOHBIX Harpy3Kax W Pa3BUTHA
ANMMEHTApHO 3aBHCUMBIX 3abomeBanmii [1, 2]. Takum 06pa3om, BO3MOXKHOCTH ITOJTHOLIEHHOTO NHUTAaHUS B BY3€
CTQHOBHTCS B&XXHBIM (JaKTOPOM COXPAHEHHMS 30POBbs ydameHcs MOIOACKH.

OmHUM U3 OCHOBHBIX MyTeH ONTUMU3ALMH MUTAHUS CTYACHTOB B By3€ SIBIIIETCS BBEJICHHE B MEHIO CTOJIOBBIX
u OydeToB (QyHKIMOHANBHBIX U CIEIHAIU3UPOBAHHBIX IPOJYKTOB MUTAaHHA, pa3paboTKa KOTOPBIX MpeporaruBa
Hay4YHO-HCCIIZIEIOBATEIbCKON JIEITEIbHOCTH TEXHOJIOTHYECKUX BY30B. ANpoOalnusi HHHOBAI[OHHBIX IPOEKTOB IO
MOBBILICHHUIO Ka4eCTBa MUTAHUS CTYIEHTOB HEIMIOCPEICTBEHHO B MPOPHIBHOM y4eOHOM 3aBEACHHE AaeT OCHOBY LIS
JlaNbHEHIIero Co3/IaHusl peKOMEH Al By3aM pasHbIX Npoduiieil 1 perHoHOB, C YY€TOM KINMAaTo-reorpaduueckiux
Y COLMAIIbHO-9KOHOMUUYECKHX 0COOEHHOCTEH TEPPUTOPHIA.

VIHHOBAITMOHHBIE MPOEKTHl B OOJIACTH TMHTAHHs CTYAEHYECTBA, BO-TIEPBBIX, TODKHBI MMETh COIMATIbHBIN
3¢ ¢eKT, KOTOPBIA BBIPa)KacTCsl B CIIOCOOHOCTH yIOBIETBOPHTH OPraHW3M B OCHOBHBIX IHIIEBBIX BEIIECTBaX U
9HEPTHUH, C yYETOM PEKOMEH/AIMH IIUTaHUS 110 MOy, BO3PACTy, PeXKUMY TPyAa (ecii 0OBEKTOM SIBISIETCS MHUIIEBOH
NPOIYKT WM 0if010). BO-BTOpBIX, MHHOBAIIMOHHBIN TPOEKT IOJDKEH OBITh OPHUEHTHPOBAaH Ha IOCIEIAYIOLIYIO
KOMMEPYECKYI0 pealn3aniio, o0yiafaTh KOHKYPEHTHBIMM IIpeHMyIlecTBaMH. Pa3paboTKy (yHKIMOHAIBHBIX
NPOJYKTOB MHTaHHWS COIMAJIBHOIO 3HAYCHHS MOXKHO BECTH OCHOBBIBasCh KaK Ha JaHHBIX pPE3yJIbTaTOB
uccnenoBannil (haktudeckoro nurtaHus HaceneHus PO HUU nuramms PAMH, Tak W Ha W3y4eHHE pPHIHOYHOTO
Crpoca, MOTPEOUTEIILCKUX MPEATIOYTCHUI U 0K TaHHH.

KemepoBckuil TexHomoruueckuii HHCTUTYT numeBoi npomsinuieHHocTH (KemTUIIIT) npencrasiser coboi
ONTHUMAJIFHYIO IUIOIIAAKY UL pa3paboTKH M peayn3alliil WHHOBAI[MOHHBIX IPOEKTOB IO ONTHMHU3AIMM MUTAHUSI
CTyleHuecKoll Mosofexku peruoHa. OmnpeneneHus HaNpaBlIeHUS pPa3pabOTOK HA OCHOBE MOTPEOUTEIBCKUX
MPENOYTEHHH M OKUAAHUH MO3BOJIUT OPHEHTHUPOBATH PE3YNIbTAaThl HHHOBAIMOHHBIX MPOEKTOB HA HMOTPEOHTEIN.
Lene wccnenoBanus: pa3paboTKa PEKOMEHAAIMHA W HANpPaBIEHUH Hay4YHO-HCCIIENOBATENbCKOW JeATeIbHOCTH
cryaenros u aciupantoB KemTUIIII (puc. 1).

Pa3paboTka pexoMeHAaIuii ¥ HallpaBJIeHUH HAYIHO-
UCCJIEJOBATEILCKOM EATEIbHOCTU CTYACHTOB U ACIIUPAHTOB

v v v v

BrisiBnenune caMbix BrisBnenue mo0uMBIX BrisBnenue mo6umoro C6op u ananus
4aCcTOMOTPEOISIEMbIX JTIOMAIITHUX OJIF0] 0JTI0/1a MJTA TOPTOBOM MPEUIOKEHHIA 110

01101 KOMOHMHATA CTYICHTOB Mapku pact-dyna PaCIIUPEHHUIO aCCOPTUMEHTA
nutanus KemTUTIIT 6mon cronosoit KemTUIIIT

puc. 1 Ilocmanosxa yeau u 3a0au ucciedosanus muenuti cmyoenmos KemTUIII 6 omuowenuu opeanuzayuu
numanus

Jns onenkn nortpedutenbckux mnpeamoureHuit cryaeHtoB KemTUIIII B obmactm mnuraHus B By3e
UCTONB30BaIM METOJl aHKeTHpoBaHusA. OIEHHMBaNM OTBETHl HE TOJBKO Ha MpsMBIE BOMNPOCH IO IOBOAY
NpEeANOYTEHUH NHUTaHUS B By3€, HO M O JOMallHEH Muilne, a Tak ke OTHoLleHWe K Omopam dact-¢pyn. Omnpoc
nposezieH B anpeie 2016 roaa, 3a reHepalbHYI0 COBOKYIHOCTh IPHHSTO 00Iee KOJMYECTBO CTYACHTOB JTHEBHOW
(dhopMbl 00ydeHUsT BceX (DaKyJIbTETOB, 4TO cocTaBmwio 2349 gemoBek. Bruio ompomieHo 250 CTYIeHTOB pa3HBIX
¢akynpreToB ¢ 1 mo 4 Kypc, NPOLEHTHOE COOTHOIIEHHE OIPOIICHHBIX COOTBETCTBYET J0JI€ YHCIEHHOCTH
(hakyIIBTETOB OT FeHEpPAIIFHONW COBOKYHMHOCTH. B ompoce npuHsio ydactie 99 myxuns u 151 xeHmHa B Bo3pacTte
ot 17 no 27 ner.

ITo pesympTaTram omnpoca OBUIH BEISBICHBI CaMble YacTOMOTpeOIsieMble OIro1a; BRIIIEUKY MOTpeOsroT 58,6%
pecnionnenToB, HanuTku — 40,4%, camatel — 36,8%, cymel — 15,2%, 6mona w3 xaptodens — 11,6%, mokomnan,
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koHnutepckue m3nenus — 10,4%, moobie rorosie nopimu — 10,0%. 11,2% onpoIlieHHBIX OTMETHIIH, YTO HE UMEIOT
JMFOOUMBIX OJIIOJ] MM HE MUTAIOTCS B BY3€ (puc.2).

70,0%
60,0%
50,0% 40,4%
40,0% 368
30,0%
0,
20,0% 15:2%11,6%0,49%10,0%9, 2% 8 8% 8.4%
10,0% 75,2
0,0%

58,4%

%

1,2% 1,2%

puc. 2 Camvie yacmonompebusemoie 61100a komounama numanust Kem TUIIIT cpedu cmyoenmog

COOTHOLIIEHUE CaMbIX YacTOMOTPEOJSIEMBIX B By3e M JIOOMMBIX JAOMALIHUX OJIIOJ TO3BOJMIM ONPENETUTh
MO3UIMK HanOoJjiee NPUBJICKATENbHbBIE JUIL CTYASHTOB, BBI3BIBAIOIIME OIIYLNIEHUE JOMallHEero Komdopra,
JI00aBISIONINE TOJIOKUTENBHYIO SYMOIIMOHAIBHYIO OKpAacKy mpuemy nuiiu. 46,4% pecrnoHIEHTOB OTHOCST CYIHI K
CBOMM JIIOOMMBIM JOMAIIHUM OmtomaM, mpu deM 18,0% u3 Hux ykazamum uMeHHO Oopml. 35,2% omnpomeHHbIX
ykazanu Omroma u3 kaprodens, a Tak ke 12,0% - kapTodens, 3anedeHHbI ¢ MsicoM, 16,0% CTyneHTOB OTAAIOT
npexanoureHue Kypune, 14,0% - xamam u 6monam u3 kpyn, 12,8% - 6mronam u3 msca. 12,4% cTyneHToB ykazamu
6nrola HAMOHANBHBIX KyXOHB, TaKWE KaK IIypria, JIarMaH, IUIoB. [leIbMeHH, BapeHHKH M MaHTHI ykasauu 9,6%
OTIPOIICHBIX. MeHee MOMyJSIPHBIMH CPEAN CTYACHTOB SBIISIIOTCS KOTJCTHI M3 Msica M NTHLBI — 8,4%, TyIIeHbIC
oo — 8,0%, MakapoHBI, macta — 7,6%, KOHOUTEpCKue u3nenus - 6,4%, cBexxne oBomH 1 GpyKTs — 4,4%, caiaTel
— 3,6%, 6mona u3 peios! — 3,2%, TBOPOT, MOJIOYHBIE IPOAYKTHI — 1,2%.

Ha Bompoc: «Bam mo0umerii ¢act-pya? (HazoBure Mapky, TOproBoe Ha3BaHHE WIA KOHKPETHBIH
NPOJYKT)», PECHOHJIEHThl OTBETHJIM ClieAylomMM obOpa3oM: 52% He umeroT Jirodbumoro dacr-gpyna wium He
YIOTPEOJSAIOT JaHHYIO MPOAYKIHKI0 BooodIie, 19,2% npennounrtator npoaykuuto KFC, 11,2% - maypmy/iiaBepmy,
no 4,4% pecnoHIEHTOB OTMETHIM Oyprepbl/ramOyprepsl, NpoayKiuio komnanuu «I1ogopoxHuK» U KapTodesb
¢dpu, 3,6% - ueOypeku, 2,4% -mumiy. JlaHHBIE ONpoOca MOKa3ajid, YTO OOJbIE YE€M Y IOJOBHHBI CTYACHTOB
HeraTMBHOE OTHOLIEGHHUE K OJtonam dacT-dyna, BO3MOXKHO 3TO CBA3aHO C MPOQHIEM By3a, TOJy4SeHHBIMU 3HAHUSIMU
B 00JacTH 370pOBOTo, cOAJaHCHPOBAHHOTO MNHUTaHUs. B paMkax Hay4HO-HCCIIEIOBATENLCKON AESTeIbHOCTH
crynenro n acrnupantoB KemTUIIIl nmeer mecTo agantanus TpaJUIHOHHBIX PEIENTOB K PEKOMEHIANUSAM IO
MUTaHMIO JIMIl YMCTBEHHOTO TpyJa, pa3paboTKa TEXHOJIOTHH W PELENTyp NMPUBICKATEIbHBIX OM0J, 00JaJarommx
9KOHOMHYECKMM 3()(EeKTOM, COOTBETCTBEHHO Oojee [OCTYIHBIX, 4YeM aHaJord. JlaHHble MapKeTHHIOBOTO
WCCIIEZIOBaHMS O TIPEINOUYTeHUsX B obnactu ¢act-Qpyaa moMoraay JIONOJHATH 00pa3 MHHOBAIIMOHHOTO HPOJYKTa
JUIl TIMTaHUSl CTYJEHTOB, OOJaJAlOIIEr0 HE TOJBbKO BBIPAKEHHBIM CONMAIBHBIM 3P (EKTOM, HO M BBICOKOH
MOTPEOUTETHCKON TPUBIEKATENBHOCTHIO.

Eme ogHMM HMCTOYHMKOM JMaHHBIX IJIS BHIOOpa HampaBlieHHS pa3paboTOK B o0yacTH (HyHKIHOHAJIBHBIX
MPOAYKTOB THUTAHHUS JJIs CTYJACHUYECTBA SBISIOTCS PEKOMEHJAIMM CaMHUX CTYIACHTOB O TOBBIIICHHE KadecTBa
00CIy)KUBaHUS U paclIpeHne accopTuMenTa oo komounara nutanust KemTUIIIT (puc. 3). 62,8% pecrioHieHToB
OTBETHJIM, YTO HMX IMOJHOCTBIO YJOBJIETBOPSIET aCCOPTUMEHT OJIIOJ M KadecTBO OOCTY>KMBaHUS B CTOJIOBOU H
Oyperax KemTUIIIl, x cambpIM MOMyISAPHBIM IIOXKETAHUAM CTYIACHTOB OTHOCSTCS CIEIYIOIINE: CHIDKCHHE
CTOMMOCTH OJIF0]] WiIn BBeJcHHE ONrON C 0ojee HHU3KOW CTOMMOCTBIO OTHOCHTENBEHO HMeroIuxcs -8,8%, u
YMEHbIIIEHUE KOJMuecTBa MailoHeza B camarax — 8,4%. Paciimputh acCOpTUMEHT BBINEUKH Mpenyaoxuwiun 6,4%
OTPOIICHHBIX, 6,0% - BBECTH B MEHIO Ha ITOCTOSIHHOW OCHOBE OJIF0/Ia HAIMOHAIBHBIX KYXOHb. 5,2% pecroHIECHTOB
XOTeNr ObI BHICTh PAaCHIMPCHHE aCCOPTUMEHTA cajlaToB 0e3 MaifoHe3a W TapHHPOB B TOTOBBIX MOPLUSIX, a TaK Ke
5,2% oTmeTHaM , 4TO UM He xBartaeT coka B cTosioBoit KemTUIIII u cBexux GppykToB.

Ha ocHoBe oxwumaHwii y4amuxcs OT OO B CTYICHYSCKOW CTOJIOBOM COCTaBICH 00pa3 «HIealbHOT'O»
Omoma/mpuemMa THIIA B BYy3€, KOTOPHIA BKIIIOYAET CIEAYIONINE XapaKTEPUCTUKU: SPKHA BKYC, TpUeMieMas
CTOMMOCTH JJII CTYACHTa, YAOOCTBO YHOTPEOJEHHUS 32 KOPOTKUH MPOMEXYTOK BPEMEHH, CIIOCOOHOCTH YTOJATh
TOJIO HANIONT0, (DYHKIMOHAIBHBIE CBOWMCTBA, a TAaK K€ COOTBETCTBUE TPAMUIUSAM IMpHEMa THUINH Pa3TUIHBIX
HAIlMOHAJLHOCTCH.
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puc. 3 Ilpeonooicenus cmydenmog no uzmeneruro accopmumenma omo0 cmonosou Kem TUIITT

Takum 00pazoM, pe3yJabTaThl AHKETUPOBAHHs CTYAEHTOB KeMepOBCKOTO TEXHOJOIMYECKOTO HHCTUTYTa
MHUIIEBON MPOMBINUIEHHOCTH (YHHUBEPCHUTETA) MO3BOIMIM pa3paboTaTh PeKOMEHIAIMH 10 ONTUMHU3AIMY TUTAHUS B
paMKax Hay4HO-HCCIIEJOBATENLCKUX pabOT CTYAEHTOB, aclHUPaHTOB M MOJOJABIX YYEHBIX (MHHOBAIlMOHHBIC
MIPOEKTHI).

I/ICXOHH 3 PE3YJbTATOB AHKCTHPOBAHUA W HUX HWHTCTPALlMU B TPYIIY 3aAdad A AOCTHIKCHHUA HCJIH, K
OCHOBHBIM MOXHO OTHCCTH:

1. Pacmmpenue accopTUMeHTa OO0 M3 OBOLIEH, PHIOBI, MOJIOKA M MOJIOYHBIX MPOIYKTOB U XJI€000YIOUHBIX
M3AENINH, a TaK K€ ajanTanus OJI0J HAIMOHAIBHBIX KYXOHb JUIS IPOW3BOJCTBA B YCJIOBHSAX IPEIIPHUITHI
COITMANBHOH c(hephl.

2. YCTaHOBUTH IPUOPHUTET CIEAYIOIINM TPYMIaM MPOAYKTOB W ONIox Ui oOoramieHuss He3aMEHUMbBIMU
HYTpUEHTaMH: XJ1e000yI0uHbIe H3/IeIIHS, HATUTKH, CaJIaThl, OJr0/1a U3 KapTodels.

3. Pa3paboTka WHHOBAIMOHHBIX MPOEKTOB (TEXHUKO-TEXHOJOTHYECKUH o00pa3 W OpraHu3alMoOHHO-
SKOHOMHYECKHIA 00pa3) «CymnepOIIro1», OTBEYAIONINX KPEATUBHBIM OXKHUIAHHUSAM CTYICHTOB.

B peanuzanum pekoMEHAALMH MOTYT NPHHATH Y4acTHE B IEpBYIO ouepeab NpoQHibHbIE KadeIpbl:
«TexHomorust u opranuzauus ooOmecrBeHHoro nuranus» (TuOOIl), «TexHomOrMss MOJOKAa W MOJIOYHBIX
MpOoAYKTOBY», «TexHoJorus msca M MSICHBIX MPOAYKTOB», «MamuHbl U anmapaTsl MUIIEBBIX MPOM3BOJICTBY M JIp.
Kpome Ttoro, mns peanusanuy MHHOBAIlMOHHBIX IIPOEKTOB I1€J1€COO0Pa3HO IPUBIIEYH Maslbleé WHHOBAIMOHHBIE
npeanpustun (MUIL), ¢pyrkumonupyromme B KemTHUIIIT: «Illkona pectopanHoro Om3Heca», «MCKy», « VHIII
KemTHUIIII» u mp.; cTyaeHIeckne Om3Hec-uHKyOaTophl («HHOBanmoHHas KyxHs» npu kadeape TuOOII) u npyrue
€/IMHUIB] THHOBAIIMOHHON HH(PPACTPYKTYPHI.

Crmcok myOuKanmii:

[1] Ilpockypaxosa JI.A. ['ueuenuueckas oyenka numarus u 300pogvs cmyoenmos / JIL.A. Ilpockypsakosa // 'ueuena u
canumapus. — 2008. - Ne3. — C. 49 — 52.

[2] Koowcesnurxosa H.I'.Tucuenuueckue acnekmol ghopmuposanus 300po6o2o o6pasa scuznu cmyoenmog // I'ueuena u
canumapus. — 2011. - No6. — C. 48 — 51.
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HccnenoBanue TepMOKUCIOTHOTO CBEPTHIBAHUS MPU MOMOIIM METOAA
TepMo3¢dexkToOMeTpHH
Yeamiok [apva Anopeesna
Kemeposckuii mexunonocuueckuil uHcmumym nuujeol npomvluiieHHocmu (YHueepcumem)
3axapoea Jlroomura Muxaiinosna, 0.m.H.
d_usatyuk@mail.ru

Chipel, BbIpabaThIBACMBIC HA OCHOBE MOJIOYHBIX CJIMBOK, 3aHMMAIOT HEOOJBIIYIO OJK OT O0O0IIero
MPOU3BOJICTBA CHIPOB, HO OJaromaps cnenupuIeCKUM OPraHOJICITUICCKUM ITOKA3aTeNIIM OHU CTAaHOBATCS BCE Oonee
pacnipoctpaHéHHbIMU. OCHOBHBIMH MPEICTABUTENIAME JAHHON TPYIIIBI CBIPOB ABISIOTCS «Mackapmoney, «Buko» u
«Dumanensdus» [1].

[Ipu nmpoBeeHUN CHCTEMHOTO aHalu3a MPOU3BOJACTBA CIMBOYHBIX CHIPOB pa3paboTaHa Kiaccu(uKanuoHHas
cXeMa WX IIPOW3BOJACTBA [2], OMHCaHBI TPW CIIOCOOA BHIPAOOTKH CIIMBOYHBIX CHIPOB M 00OpyOOBaHHE I HX
pea3aLiH.

TpaaunOHHO CHIP MPOU3BOMISIT ITyTEM BHECEHHUS B MOJIOKO MOJIOYHOKHCIBIX OaKTepHii, KOTOPHIC B IIpoIecce
CKBAIlIMBAaHUsI IPeoOpa3yloT JIaKTO3y B MOJIOYHYIO KHCIOTYy. B pesynbraTe MOJOYHOKHCIOTO OposKeHHs
MPOUCXOUT MOCTCIICHHOS CHI)KCHHE aKTUBHON KHCJIOTHOCTH, MPHBOJSIICE K PAaBHOMEPHOH KOAryssiuu OelKoB
MOJIOKA.

[Toakucnenue sBIsETCS OJHOW M3 OCHOBHBIX TEXHOJOTHMUECKHUX OINEpaluii MPOU3BOJICTBEHHOrO IHUKIIA,
KHCJIOTHOCTh MOJIOKA IMTOCTOSTHHO MEHSETCS, 8 MUKPOOPTaHU3MbI 3aKBACOYHOU MHUKPO(IOPH! BeAyT ceOs HE Bceraa
OJIMHAKOBO. A BeJb OT MPaBHIBLHOTO MPOBEIEHUS MPOIlecca MOJKUCICHHS 3aBUCUT BBIXOJ TOTOBOTO MPOAYKTA C
3aJaHHBIMH OPTAaHOJENTHICCKUMH U (PU3UKO-XUMHUECKUMH MTOKA3ATEISIMH, a TAaKXKe MOKa3aTesiIMi Oe30MacHOCTH.

OCHOBEIBasICh Ha MOJYYCHHBIX TCOPCTHYUCCKUX HAAHHBIX, paSpa6OT‘II/IKaMI/I TCXHOJIOTUU CJIIMBOYHOI'O ChIpa
OBLIO MNPpUHATO PCEHICHHUEC IMPUMCHUTL MNPOLHCCC TCPMOKHUCIOTHOIO CBépTBIBaHI/IH B3aMCH TpaAUIUOHHOIO —
MOJIOYHOKHCJIOI'O CKBAIlITMBaHMA.

[Ipomecc momydeHnst CrycTka NpH BBIPAOOTKE TEPMOKHCIOTHBIX CHIPOB IPEICTABIAET COOOH B OCHOBHOM
XA0THYECKUH MPOIECC, TAK KaK CBEPTHIBAHHE OCYIIECTBISETCS MpH Temreparypax 6muskux k 100 °C, To ectb
MPaKTUYEeCKHU IPU TeMIepaType 3aKumaHusd BOJBL [IpM BBICOKHX TeMIepaTypax CIOKHO 4ETKO KOHTPOJIHPOBATH
MIPOIIECC MOIYyYEHHUs] TEPMOKUCIOTHOTO CTYCTKA. AKTHBHAs KHUCIOTHOCTb, KOTOPas OOBIYHO CIYXKHUT KOHTPOJIbHBIM
napaMeTpom, npu Ttemmneparypax Boime 80 °C, He u3Mepsiercs. EE MOXKHO y3HATh TOJIBKO MOC/E OKOHYAHHS
TEXHOJIOTHYECKOTO MpoIIecca.

B ®I'BHY Cu6HUUMC pa3paboTtana 3KCIeprUMEHTalIbHAsl YCTaHOBKA [3], MO3BOJISIONIAS TEPMOCKAaHHPOBATh
poOBI PA3INYHBIX KHUPOB M MaCell C JaIbHEHIITNM U3ydIeHUEM TOJTyYSHHBIX TeMIepaTypHbix 3¢ dexTos [4, 5]. CyTh
METOo/Ia 3aK/II0YaeTCs B JMHAMHYHOW (QUKCAIIMK TEMIIEPATyphl MPH HATPEBE M OXJIAXKJICHUU 00Pa3IoB, €€ 3alucu ¢
yu€TOM BpEMEHH, MPeoOpa3oBaHUM TMOJNy4eHHOW HWH(popManuu B JOKyMmeHT ¢opmara Exel u manbheiinneit
00paboTKU JAaHHBIX B COOTBETCTBHH C pa3pabOTAaHHOW METOIMKOW BBIYMCIICHHS TemmeparypHoro s¢dekra. B
JIAHHOM CJTydae TeMIepaTypHbIi 3G ekt npeacrapiseT co00i CKOPOCTh U3MEHEHHS TEMIIePaTypbl 00Pa3IoB.

Takxum 00pasom, cyTsio pazpaboranHoro B ®I'bHY Cu6HUVC mMeTomna sBiIseTCS H3MEpPEHHE TeMIepaTyphl
BO BPEMEHH C IIEJIbI0 OIpeJeNIeHus TepMuueckoro sddexra. MeToa TepMHYECKOTO aHAIH3a, IJe ONPeAensieMbIM
noKasaTejeM Hapsgy C TeMIepaTypoil oOpasua sBJseTCs TeMmIepaTypHbld S(GQeKT, Moiydua Ha3BaHHE —
tepmodpdexromerpus (TOM).

[TosmyueHHBIE Ha OSKCIIEPUMEHTAIBHOH YCTAaHOBKE JaHHBIE 0OpaldaTBIBAIOTCS, 3aTeM CTPOUTCA Tpaduk
3aBHCUMOCTH TepMod(dexrTa oT TtemmepaTypbl. [lukn, momydeHHBle Ha TrpaduKax, CBHUAETENBCTBYIOT 00
HKCTPEMATBbHOH CKOPOCTH W3MEHEHHMsS TeMmepaTypbl. Kaxapli NHMK XapakTepu3yeT MaKCHMAalbHYI0 30HY
NpeBpalleHui B Uccie yeMbIX o0pasiax. Toukn MUHHIMYyMa XapakTepHu3yIoT UK (CepeHy) Nmpolecca IIaBiIeH s
OTIpe/IeTIeHHO 30HBI, YTO CBUAETEIBCTBYET O MPOSIBICHUH 3HAOTEPMUYECKOTo 3deKrTa, HAYIIETO ¢ MOrJIONIEeHHEM
Tema. TOYkM MaKCHMMyMa BBISBJISIIOT 30HBI IPOTEKAHHs SK30TEPMHUUECKUX IPOLECCOB, MIYIIUX C BbIIEICHUEM
TeIa.

Ha 3KCHepHMCHTaﬂLHOﬁ YCTAHOBKE MOKHO TaKK€ HCCJICAOBATH 06pa3u1;1 MMPOU3BOJIBHOTO XUMHUYECKOI'O
COCTaBa, TO €CTb MOXHO TEPMOCKAHUPOBATH BOAY, MOJIOKO, CJIMBKH, MacCJjia, YACTBIC JKUPHLI. 3a cueTr HaIU4Yus ABYX
AYECK MapaICIIbHO MOKHO UCCIICA0BATH Pa3JIMIYHBIC O6pa3HH, YTO B CBOIO O4YEPEAb 1a€T BO3MOKHOCTH IPOBOJIUTH
CpaBHI/ITeHBHHﬁ aHaJIu3 B OAHOM OIIBITE.

IIpu pa3paboTtke MeToma TepMod3(pPEeKTOMETPHH, TO3BOIIAIONIETO ONPEEATh TeMIIepaTypHbIe 3(h(HeKTH mpu
W3MEHEHHN TEMIIEPaTypbl, MOSBMWIACH BO3MOXXHOCTh Yy3HATh, C KAaKOH CKOPOCTBIO MEHSAETCA TEMIleparypa B
MOJIOYHOM CMECH IIPU TEPMOKHUCIIOTHOM CBEPTHIBAHUU.
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Ha ommcanHO# BBIIIE 3KCIEPUMEHTAILHOW YCTAHOBKE MPHOOpa CMOJCIUPOBAH MPOLECC TEPMOKUCIOTHOTO
CBEPTHIBAHUS.

[IpoBeneHBI cepHM OSKCIIEPUMEHTOB, HAIpaBJICHHBIE Ha MCCIENOBaHUE MPOLECCa TEPMOKHUCIOTHOTO
CBEPTHIBAHUS OOEIKUPEHHOTO MOJIOKA, LENBHOTO MOJIOKA >KUPHOCTBIO 3,8 % W ciamBOK XupHOCThIO 16 %. B
Ka4yecTBE KHCIOTHOTO areHTa HMCHoib3oBaica pacTBop 10 % JMMOHHOW KHCIOTHI B KonmdecTBe 2 % OT Macchl
CMECH.

Ha pucynke | npencraieH rpaguk 3aBHCUMOCTH TEMIIEpAaTYpHOTo 3d@eKTa OT TeMIepaTypsl IIPH HarpeBe
00e3KHUPEHHOTO MOJIOKA C IMMOHHOW KHCIIOTOH.
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Temnepartypa, pag. C

puc. 1 I'paux 3asucumocmu memnepamypHo2o s¢ghpexma om memnepamypvi npu MepMOKUCTOMHOM
CBEPMBIBAHUU 0DE3AHCUPEHHO20 MOTLOKA

I[To nomyyenHomy rpaduky (puc. 1), MOKHO CIeaTh HECKOIBKO BBIBOJIOB:

1. Hanbosbias CKOPOCTh MOTJIOIIEH S TeMIa NPUXOAUTCS Ha 300y TemmnepaTyp ot 0 °C 10 9,3 °C;
2. TemneparypHblit 3 dexT nocTosHeH npu Temneparypax ot 9,3 °C no 17,8 °C;

3. Mo gocTrkenuto Temueparypsl 49,3 °C cKOPOCTh MOTIIOIIEH S TEMIA YMEHBIIAETCS;

4. 01 49,3 °C 10 93 °C Harpes WaET OTHOCUTEIBHO PABHOMEPHO (MOHOTOHHO);

5. TIpu temneparype 94,6 °C Habmomaercs Mpouece, WAYIIMH ¢ BBIAEIEHHEM TEILUIA, a MO JTOCTHUKEHHIO
temreparypsl 99,0 °C kpuBas NPUMHMMAET BUJ 3Ur3ara, 4To MaéT BO3MOKHOCTb CYIHTh O Hayalle XaOTHYECKOIO
mporecca, IPYruMu CJI0BaMH — IPOAYKT 3aKHUIAET, CBS3H PBYTCS, MPOIECC HE CTAOMIBHBIM.
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TemnepaTtypHbli acbcekT, rpap. C/M0 ¢
A

Temnepartypa, pag. C

puc. 2 I'pagpuk 3a8ucumocmu memnepamypHozo 3¢pgexma om memnepamypsl npu MepMOKUCI0MHOM
CBEPMBIBANUL YETbHO20 MOIOKA dcupHOCcmbio 3,8 %

I'paduk 3aBUCHMOCTH TeMmepaTypHOro 3¢QeKTa OT TeMIepaTypbl NPH TEPMOKHCIOTHOM CBEPTHIBAHUH
LENIBHOTO MOJIOKA XUPHOCTBIO 3,8 %, MpencTaBieHHBIA HA PUCYHKE 2, IO XO4Yy KPHUBOH CXO0X C XOAOM KpPHUBOH
NPE/ICTaBICHHOM Ha pucyHKe 1. OTIMYHe COCTOMT B TOM, YTO IOTJIOIIEHHE TEIUIa MPH HarpeBe HEeJbHOTO0 MOJIOKa
unér Gosee paBHOMEPHO, U 3TOT mpouecc Haynnaercs ¢ 13,9 °C (o6esxupennoro — ¢ 17,8 °C). Dx3orepMudeckuii
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npolrecc nposiBisieTcs mpu temieparype 95,2 °C, a npu temneparype 98,9 °C — mpouecc XaoTHUSCKHd, LEeIbHOE
MOJIOKO 3aKHUIIAET.

Ilpu yBennyeHMM MaccoBOM JOJM JKMpa B CMECH XOJ KpUBOHM, XapakTepHU3YIOIIEeH 3aBUCUMOCTh
TeMIepaTypHoro 3¢ ¢GeKTa OT TeMIepaTypsl IPH TEPMOKUCIOTHOM CBEPTHIBAHHUH, U3MEHACTCS 3HATUTEIBHO.

I'padux, npeacraBieHHBIN HA PUCYHKE 3, OTIMYAETCS OT rpad)iKOB 3aBUCHMOCTH TeMIlepaTypHOro 3¢ ¢exra
OT TeMIIepaTyphl, NPEACTaBICHHBIX Ha pucyHkax 1 u 2. KpuBas Ha pucyHKe 3 HMeeT IBE BBIpa)KCHHbBIE 30HBI
HPOSIBJIEHUS HAOTEPMHUYECKUX d(P(eKTOB: nepBas — B 30He Temneparyp ot 0 °C no 33,2 °C; Bropas — B 30He OT
36,4 °C no 61,4 °C. Dx3orepMuueckuii >QdexT npossiseTcs npu temmeparype 95,6 °C. 3akunanue HAYMHAETCS
npu 97,8 °C.

3 )

-4

TemnepaTypHblit acpcbekT, rpan. CA0 ¢

Temnepatypa, rpaa. C

puc. 3 I'paux 3asucumocmu memnepamypHo2o s¢ghgpexma om memnepamypbl npu MepMOoKUCIOMHOM
C6EPMBIBANUU CIUBOK JHcupHOcmbio 16 %

AHanm3upys MOJy4eHHbIC TAHHBIC MO TEPMOKHCIOTHOMY CBEPTHIBAHMIO METOIOM TepMod(deKToMeTpun,
C/IeNaHbl CIEAYIOIINE BBIBOJIBL:

- MaccCoBas N0JIA XHUpa B HCCJ’IG,I[yeMOfI CMECH OKa3bIBA€T BJIMAHHUEC Ha X0/ KpPIBOﬁ TEPMOKHCIIOTHOT'O
CBépTBIBaHI/IFI, a TAK)XXC Ha KOOPJAUHATBI TMKOB TEPMUYCCKUX MTPOLECCOB;

- DHIOTEPMUYECKUH MNpoLEecC 3aKaHduBaeTcss mpd Temmeparype Bbime 90 °C ¥ HAaYMHAETCS OPOLECC
BBIJICJIEHUS TEIUIA, YTO CBSI3aHO C Pa3pPBIBOM CBS3EH;

- Xa0TUYECKHUH TPOLECC HAOIONAETCA B CpeqHeM Ipu Temieparype Bbiie 98 °C U 3aBHCHT OT KMPHOCTH
MOJIOYHOH CMECH.

B panbHeifmemM Oynmer npoBOAWTBCS  JopabOTKa  METOAMKH, OyAyT HCCIENOBaHbl  IPOLECCHI
TEPMOKHUCIIOTHOTO CBEPTHIBAHMA Ha CMeCsSX ¢ OOJbIIEH MaccOBOW MOJIeH KMpa M C Pa3IMYHBIMU KHUCJIOTHBIMU
areHTaMu.

Crmcok myOuKanmii:
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FO.H. Pewiemosa // Akmyanbhbie npobrembl MeXHUKU U MeXHON02UU nepepabomKi MOLOKA. COOPHUK HAYYHBIX MPYO08 C
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[5] Maiiopos, A.A. Paspabomka memoouxu mepmuieckozo ananuza npooykmos / A.A. Maiiopos, [{.A. Ycamiok // Axmyanvhuie
npobreMbl MEeXHUKU U MEXHOI02UU NEPepabomKy MOJIOKA: COOPHUK HAYUHBIX MPYO08 C MEHCOYHAPOOHBIM yuacmuem. — Bapuayn.
—2014. — Buin. 11. — C. 20-24.
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I/IHTeHCP[(l)I/IKaIIPIﬂ npouecca u3BJICYCHUA HEJIECBbIX KOMIIOHEHTOB U3 TEPMUYECCKH
00pabdoTaHHOIi 1y00BOI 1IENbI ¢ JUCTHILISATAMHA
QDaiinep Anacmacua Anopeegna
bopooynun /Imumpuiit Muxaiinoguu,
Canuwieea Onecs Braoumuposna,
Beumomosa Enena Anexcanopoena
Knonoea Kcenua Baoumoena
Kemepoesckuii mexnonoeuuweckuti uHcmumym nuwyesou npomMvluieHHoCmu (YyHugepcumem,)
bopooynun [Imumpuii Muxatinoguy, 0.m.m.

fainer.a@mail.ru

B Hacrosimee Bpemst O0MIBIION MHTEpPEC MPENCTABISET pa3pabOTKa HOBBIX BHAOB «BHCKM», IPUTOTOBICHHBIX C
MPUMEHEHHEM STIMEHHOTO, P’KaHOTO ¥ MIIEHWYHBIX CONOZIOB, KYKYpY3bl, APEBECHHBI Qy0a, BUIIHM W ciauBbl. OOuH U3
NPUEMOB, WHTEHCU(DHUIMPYIOIINX MPOIECCHl BBIIEPKKU M CO3PEBAHMS JTHX HAIIMTKOB, CBSI3aH C HCIOJIb30BaHUEM
HENPEPBIBHOTO ~ CrIoco0a  OKCTparkpoBaHWs KOMIIOHEHTOB M3 TEPMHYECKH OOpaOOTaHHOW JPEBECHOM  IIETbI
JUCTWIIATAMH IIPU IPOU3BOICTBE BUCKAPHBIX HAIIMUTKOB C BBIIEPIKKON OT TpeX JieT.

JInst cokpareHuss BpeMCHH CTAPCHHUSI HAIIMTKOB IIMPOKO KCIOJIB3YIOT CIICAYOIIHME CIIOCOOBI MHTCHCU(BHKAIN
[IPOLIECCa IKCTPAarUPOBAHU:

1) DKcTparupoBaHKe € MOMOIIBIO BICKTPUYECKUX PaspsioB. [1om BO3ACHCTBHEM 3JIEKTPHYECKOTO paspsiga B
9KCTParupyeMoil CMECH BO3ZHHMKAIOT yAapHbIe BOJNHBL [lox WX BIMSHHMEM HPOMCXOAWT WHTEHCHBHOE IMEpEeMEIIMBaHUE
CMecH, IIOJHOCThIO Hcue3aeT Iu((y3HMOHHBINH TPUCTEHHBIM cI0H. BO3HWKHOBEHHE YHApHBIX BOJIH CIIOCOOCTBYET
MPOHMKHOBEHHUIO 3KCTPareHTa BHYTPh KIIETOK, TJe NMpOTEKaeT ObICTpas BHyTpHKiIeTodHas muddysus. Kpome Ttoro, B
pe3ynbTaTe MCKPOBOTO pa3psia B XKHIKOCTH OOpa3ylOTCs IUIa3MEHHBIE KaBEPHBI, KOTOPBIE, PACIIMPSIACh, JOCTHIAIOT
MaKCHMAJIFHOTO 00BEMa H 3aXJIONBIBAIOTCS, YTO TIPUBOIUT K Pa3pyLICHHIO KIETOYHBIX CTPYKTYP M BEIMBIBAHHIO BEIIIECTB
u3 KieTok. Takoit crioco0 nHTeHCH(DUKAIMY SBISIETCS] KOHCTPYKTHUBHO CIIO)KHBIM.

2) DKCTparupoBaHue C MPUMCHCHHEM YibTpa3sByka. BimsHue crmocob6a 00paOOTKH TyOOBO# NPEBECHHBI U
JICUCTBUE YIIbTPa3ByKa HA HHTCHCHBHOCThH YKCTPArHPOBAHHUS U3 HEE BEILCCTB, a TAK)KE BO3JCHCTBHE 030HA HA COCTaB U
KOJIMYECTBO MpPUMEcel B BOJHO-CIIMPTOBOW CMECH, WCIOJBb3YeMOM JUIi HACTaWBaHHs OIMKCaHO B pabore [1].
[pakTuyeckrue HCCIEAOBaHMs TOKA3ald, YTO HCIOJIBL30BAHUE YIBTPa3ByKa B MPOIECCEe 3KCTPAKIIMH MPUBOJUT K €ro
3HAYMTENBHOW MHTeHCU(UKauu. [Ipy 0OBIMHOM HAcTaMBaHWM MaKCHMalbHOE 3HAYCHHME I[BETHOCTH HaOIonaercs: Ha
JIECSIThIe CYTKH, a C PUMEHEHHEM YJbTpa3ByKa MPOIecC AKCTPaKIMK 3aBepiincs yepe3 10 yacos. [Ipu uccienoBanun
BO3JICHICTBUSI 030HA YCTAHOBUIIH, YTO KOHIICHTPALNS TIPAMECEH C YBEIMYCHUEM BpeMEHH 00pabOTKH 030HOM BO3PAacTacT.
OsonnpoBanue B TeueHne 30 MUHYT U eKeTHEBHas 00pabOTKa MPHBOIUT K HEXKENATEeIFHOMY YBEIMYCHHIO BBICIIIHX
CIIAPTOB M METaHOJA M K YXYAIICHHIO OPraHOJENTHYCCKUX CBOWCTB. TakmMm 0Opa3oM, JaHHBEIA CIIOCOO IKCTPAKIMU
TIO3BOJISIET COKPATUTB BPEMST «CTapEHISD) BICKH, HO TAKOKe MIPUBOJUT K YXYAIICHHIO BKyCa H apoMaTa SKCTPAaKTa.

Ienbio gaHHO# pabOTHI SBISIETCS pa3pabdOTKa HOBBIX TEXHOJIOTHH MO M3BJICYCHHIO [EJIEBBIX KOMIIOHEHTOB Ha
CTaIu OKCTpAarupoBaHusA, IO3BOIAIOINUX 3HAYWUTCIIBHO YMCHBIINTH BPEMSA CTAPCHUA HAIIUTKA W MOJIOXKHUTCIIbHBIM
0o0pa3oM BIMATH HAa BKYCOAPOMATHYECKHE XapaKTePUCTHKH TOTOBOrO MPOAyKTa. Hamu TNpejiokeHbl JBa
ATBTEPHATHBHBIX CIIOCO0A MHTCHCH(DUKAIIMK TIPOIiecca IKCTparuposanus [3].

Jlns mpoBenieHns 3KCIEPUMEHTOB IPHMEHSIIN BOJTHO-CIIUPTOBOI pacTBOpP ¢ 0OABIEHHEM B HETO TEPMHUUECKU
00paboTaHHOM Ky00BO# iensl. i1 HHTeHCH(HUKAIMHY ITpoliecca SKCTParipoBaHuUs B IEPBOM CITydae MpeAsIaraeTcs pas B
JiBa JIHS BBOJUTH B cMech 14%-HbIi KHCIIOpOA Ha NMPOTSKEHWH TIATH, JECATH U ISTHAALATH MUHYT B TpU 00pasia
COOTBETCTBEHHO. Bo BTOpOM ciTydae — BO3IECTBOBAaTh Ha CMECH MUKPOBOJIHAMH pa3 B /1Ba JHA B TEUEHHE OJHOM, IBYX U
TpeX MHMHYT Ha TPH JIPYrux oOpaslia COOTBETCTBEHHO. JIJI CpaBHEHUS ITOIyYEHHBIX PE3YJIHTATOB JOTOJHUTEIHHO OB
TMIOCTABJICH KOHTPOJILHBII 00pasel] MOoJIyYeHHBIH KJIACCHYECKHM CIIOCOO0M HKCTPAarupOBaHusI.

CylIecTBYIOT CHEAyIOLIME XapaKTepHble OLEHKH KauecTBa MNPOAYKTa, TAKUE KaK: ONTHYECKas IUIOTHOCTB,
coieprkaHue NoJ(EHONOB, COJIepKaHNE CyXUX BellecTB U ap. Ha HadanbHOM 3Tarie HaMu OBLI MCCIIEZIOBAH XapakTep
U3MEHEHUs. ONTHYECKOM IUIOTHOCTH NPHUTOTOBIEHHBIX BOAHO-CIMPTOBBIX PAaCTBOPOB IIPU BO3AEHCTBUM Ha HHUX
KHCJIOPOJIOM M MHUKPOBOJIHAMU B TEUECHHE OIPEEICHHOTO BPEMEHM Ha (DPOTORIEKTPOKOIOPHMETpPE (B KIOBETaxX IIPU
TOJIIWHE CJOsI, PaBHOMY | CM W [UTMHE BOJHBI, paBHOH 540 HM, OTHOCHTEIIFHO BOJHOTO PacTBOpa YHCTOTO CITHPTA).
KonTpomsHsIit 00paser; n3Mepsun aHaJIOTHIHBIM CIIOCOO0M.

[omyuenHble pe3yapTaThl ONTHYECKOH TNIOTHOCTH 00pa3loB OT BPEMEHU XpaHEHWs, IIPE/ICTAaBIeHH Ha puc.l n
puc.2.

W3 pucynka 1 BUAHO, 4TO C yBEIMYEHHMEM BPEMEHM HACBHILIEHUS! CMECH KHUCJIOPOJOM BO3pACTAaeT U IMOKa3aTelb
OITHYECKOH TNIOTHOCTH TI0 OTHOIIICHUIO K KOHTPOJILHOMY 00pa3ily. Ha HauaabHOM cTanu SKCTparupoBaHUs ONTHYECKAS
IUIOTHOCTh KOHTPOJBHOTO oOpasia cocraBisuia 0.015, a ¢ ucreyennem 120 cyrox 0.021. MakcumanbHOe 3HaYCHHE
IUIOTHOCTH JIOCTHTaeTCs MPH NATHAAUATUMUHYTHOM BO3JICHCTBHM KHCIOPOIOM Ha oOpaser. [Ipu 3TOM maHHBII
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nokazarenb m3MeHmwiIcs ot 0.021 o 0.035. Dto 0OBsICHSIETCS TEM, YTO KHCIOPOAHBIC MY3bIPHKH, MMOJHUMASCH CHH3Y
BBEPX, IPUBOJISIT B IICEBIO0XKIKEHHOE COCTOSIHUE JyOOBYIO IIIEITy, XaOTHYHO TIepeMeNInBasi €€ Bo BceM 00beMe CITHpTa,
YTO TO3BOJISIET HWHTEHCH(pHUIWpPOBaTh mpouecc [2]. [lomuMo 3Toro, BBeAeHHWE KHCIOpPOAAa B CIHMPT HPHBOIUT K
OKHCITUTEITHHBIM IIPE0OPa30BaHMUSAM B CMECH, TAKOKE YCKOPSIOIIAM MPOIECC IKCTPArHpPOBAHUSL

CpaBHUBasI TOJyYEHHBIC 3HAUCHUS KOHTPOJIBHOTO 00paslia M 00pasla ¢ IMTHaJUATUMHUHYTHBIM BO3ICHCTBHEM
KHCIIOPOZIa, MOXHO OTMETHTb, YTO BO3JCHCTBUE TOCIICHETO MPUBETIO K YBEIMUYCHHUIO ONTHYECKOH TITOTHOCTH NPAKTHIECKH B
1.5 paza.

U3 pucyHka 2 BHIHO, YTO aHAJOTMYHO NPEIbIAyLIEMy CIy4aro, YBEIMYCHHE BPEMEHH BO3ICHCTBUS Ha BOJHO-
CIIUPTOBBIE PACTBOPHl MUKPOBOJHAMH TPHUBOJASAT K BO3PACTaHHIO ONTHYECKOW IUIOTHOCTH. MaKcHMallbHOE 3Ha4YeHHE
IUIOTHOCTH IOCTUIaeTCsl PU TPEXMUHYTHOM Bo3aercTBun. [Ipu sToM naHHBIN nokasarens usmeHucs ot 0.015 mo 0.037.
CpaBHUBasi NOJTyYeHHbIE 3HAUEHHsI KOHTPOJILHOTO 00pasia M o0pasla ¢ TPeXMHUHYTHBIM BO3JICHCTBHEM MHKPOBOIIH,
MOXKHO OTMETHTb, YTO BO3JIEHCTBHE IOCIEAHETO IPHUBEIO K YBEIMYECHUIO ONTHYECKOH IuoTHOCTH B 1.8 pasa. Dto
CBHZICTENIBCTBYET O MOJIOKUTEIIBHOM BIIMSHUAH 3JIEKTPOMArHUTHOTO U3JTyUeHHs Ha IIPOLIECC AKCTPArupOBaHMSI.
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CpaBHHTCHBHaH OIICHKA IMOJYYCHHBIX JaHHBIX, MPEACTABJICHHBIX Ha PHC. 1n puc. 2, Tmokasajia, 4To mIpu
MaKCHUMaJbHOM BPEMEHHU HACHIIIEHUS! KUCIOPOIOM (B TeueHne 15 MUHYT, pa3 B 1Ba JTHS) CMECH BOJIHO-CITUPTOBOTO
pacTBopa c 1yboBoif menoi, 3a 120 cyTok onTrudeckas mioTHOCTh cocTaBmiia 0,035, a mpu Bo3AeHCTBUH MUKPOBOJIH
Ha aHaJOTHYHYIO CMECh B T€UEHHE TpeX MUHYT (pa3 B JABa 1Hs) 3a Te ke 120 cyTok, onTHYecKasi INIOTHOCTh paBHA
0,037. CnenoBaTeslbHO, BO3/ICMCTBHE MUKPOBOJH Ha TMPOIIECC IKCTPArUPOBAHMS IEJIEBBIX KOMIIOHEHTOB U3 TyOOBOit
mCNbl ABIACTCA MPEANOYTUTEIbHBIM. OIIHaKO 06a MPEIIOKCHHBIX HaMHU cnocoGa BIIOJIHEC TIPUEMIIEMBI JIsA
CO3/IaHHsI HOBOHM TEXHOJOTHU IONYYCHHS BHCKAPHBIX HAIKUTKOB, MOCKOJBKY YHCIICHHBIC 3HAYCHHS ONTHYCCKON
TUIOTHOCTH MHTEHCH(DHIIUPYEMBIX 00pa3IiOB 3HAYUTEIHHO IPEBBIIIAI0T KOHTPOIBHBIN.
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AMHMHOKHCJIOTHBIH COCTAB SINII NepeneioB NPU CKAPMJIUBAHUYU PA3JINYHBIX COYETAHUM
MHKPO/100aBOK ceJieHA U Hoaa
Anexkceeea Anuna Hzopesna
bazno Onvza Anexcanopoena
Kemeposckuii cocyoapcmeennuiii ceibCKOX03ANUCMBEHHbIL UHCIMUNY M
bazno Onvea Anexcanopoena, kawo.c.-x.Hayk
Lina-555-91@mail.ru

Poccuiickuii PBIHOK nepeneHOBoz[quKoﬁ NpOAYKIIMKM  HAXOAUTCA B CTaAUMU  AKTHBHOI'O pPoOCTa,
06YCJ'IOBJ'ICHHOFO OTHOCHUTCJIBHO KOpOTKOﬁ I/ICToplfleﬁ pa3BuTHd, HU3KHM YPOBHEM HOTpe6J'I€HI/IH Ha »aymy
HaCCJICHUA MPU BBICOKOM HEPCATIM30BAHHOM IMOTCHIIMUAJIC, a TAKXKE 6HaFOHpI/IHTHOﬁ pI)IHO‘IHOI‘/II U SKOHOMHYECKOM
KOHLmKTypOﬁ. Hepenem/lm,le sila — 3TO UCTOYHHUK MpOTCUHA U HE3AMCHUMbBIX aMUHOKHCIIOT B MUTAHUX YCJIOBCKA

[4].

CeneH W Hon (QYHKIMOHANBHO CBS3aHBI MeEXAy coOoil. CeleH BXOAWT B cOCTaB (epMeHTa
HoxTUpoHMHICHOANHA3EI, 0OecIeynBaroeld TpaHCHOopMAaIHIO TOPMOHA THPOKCHHA B TpHHOATHPpOHKH. HenocraTok
B OpPraHU3Me XHUBOTHBIX M YEJIOBEKa 3TUX JBYX MHKPOAJIEMEHTOB MOXKET CIIY)KUTb OIHOI M3 MPUYUH 3a00JIeBaHUI
IIUTOBUHOM jkene3bl. B OelkoBoM OOMeHE celieH, W HOA YCHIMBAIOT TPAHCIOPT aMUHOKHCIOT B KIETKH,
aKTUBHUPYIOT CHHTE3 OEJIKOB B TOHAaxX, KOCTHOH TkaHu [11].

Heﬂb pa6OTLI — H3YYUTH aMMHOKMCJIOTHBIH COCTaB AUl OepeneyioB IMpU CKapMJIMBAHUU Pa3JIMYHBIX
coueTaHuil MUKpOI00aBOK celieHa ¥ ifofa.

OxcnepumeHT npoBogmaiu B MYCXII «KemepoBckas HMHKyOAQTOPHO-NTUIIEBOJAUECKAss CTaHIMA» Ha
nepenenax SMOHCKOM MOpPOJBI, PYKOBOACTBYSCH «METOMUKONW IPOBEACHUS HAYYHBIX M IPOU3BOJCTBEHHBIX
HCCIIeI0BaHUH IO KOPMIICHHUIO CEIbCKOX03IUCTBEHHOM NTHIBI» [5].

[ mpoBeneHUsT HWCCleNOBaHUM ObUTM C(OPMUPOBAHBI 10 METOAY Iap-aHAJOrOB KOHTPOJBbHAS W TPHU
OTIBITHBIC TPYIHITHI TIEPETEIIOB SITMOHCKOH MOpoasl B Bozpacte 60 mHel, mo 25 romoB B kaxmou [2]. Ilpu mogbope
YUUTBIBAJIM: 10N (HECYIIKH), BO3pACT, XKUBYIO Maccy nrumbl. CozaepKaHHEe NTHII B KIETOYHBIX OaTapesx.
KopmiteHre oonBITHBIX MEPETIENOB OCYIIECTBIUIN 110 PallioHy, Pa3pabOTaHHOMY COTIacHO «PeKoMeHIanusIM 1o
KOPMJIEHUIO CEJIbCKOXO03UCTBEHHOM NTHLBD) [6].

[lepemnena KOHTPONBHOW TPyNIBI MOJYYald OCHOBHOM palMoH C ao0aBKaMM celeHa B BHIE IIperapara
CenenuymMm Vet 1 #ioga B BuJe Iipemnapata P'Ioz[z[ap-Zn B [103aX, PEKOMEH/IOBaHHBIX pa3padoryrkamu q06aBok — 100
u 50 r/T cooTBeTCTBEHHO B cocTaBe 1% BHTaMUHHO-MHUHEpaibHOro npemmukca [1]. Ileperena ONMBITHBIX TPy
MOJIy4aJld OCHOBHOM palioH ¢ jo0aBKaMy celieHa U Hoja B hopMe TeX ke IpernapaToB C MOBBIIIEHUEM HOPMBI UX
BBEJICHUS B COCTaB palMoHa: 1-i ombITHasA Tpymnmna — Ha 25%, 2-g oneiTHas — Ha 50%, 3-s onbiTHas — Ha 100% mo
CPaBHEHHIO C KOHTpoOJieM Tabuuue 1.

Tabnmma 1
CxeMa Hay4YHO-XO035IIICTBEHHOTO OIIBITA
I'pynna XapakTepHucTUKa palroHa

KOHTPOJIbHAS OcHoBHoit patpon (OP) + Cenenmym Mcr 100 1/t + Momaap-Zn 50 r/t koMmbukopma
1-51 omBITHAS OP + Cenermym Uct 125 r/T + Uommap-Zn 62,5 r/T komOnKopMa
2-51 OTIbITHAS OP + Cenennym Hcr 150 r/t + Momnap-Zn 75 r/t kombukopma
3-51 ombITHAs OP + Cenenmym Hct 200 r/1 + Mogaap-Zn 100 r/r komGuKopma

Cenennym MHer —  xopmoBas  Jo00aBKa, TpeJHa3HAueHHAs Uil OalaHCHPOBAHMS  PAIMOHOB

CEJIbCKOXO3SMCTBEHHBIX KMBOTHBIX W TMTHIBI II0 CEJICHY, COJICPXKHUT CelleH B OpraHuveckoil Qopme
(CeleHOMETHOHUH | CEJICHOITUCTHH) B KostrmdecTBe 2000 MT/KT.

Hoxnap-Zn — xopmoBasi qo0aBKa, MpeaHa3HAUYCHHAs IS OOOTAIICHHUS PAI[HOHOB CEJIbCKOXO3SHCTBEHHBIX
KUBOTHBIX W NTHUIBI HomoM. COJEpKUT B KavyecTBE JEHCTBYIOMIETO BEIIeCTBA HOAMPOBAHHBIE OEKH KOPOBHETO
mosioka. B 1000 mr no6aBku copepkutcs 33 MKT CBSI3aHHOTO Hoja.

AMUHOKHCIIOTHBIN COCTaB IMEPENEIHHBIX SHUI, MOJIYYCHHBIX OT nTHil B Bo3pacte 120 mHei, ompenemsuid B
naboparopun  Omoxumun  CHOMPCKOTO  HAyYHO-HCCIICOBATEIBCKOTO  MHCTUTYTa  JKMBOTHOBOJCTBA  TIO
OOIICTIPUHATHIM METOJIHKAM.

Bce umdpoBbic naHHBIC, TOIYYCHHBIC B XOJC SKCICPUMEHTa, 00pabOTamud METOJOM BapUAIlMOHHOM
CTaTUCTUKH [7].
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PeSyJ’ILTaTLI I/ICCJ'IC,HOBE[HI/II\/'I o OoNpeACJICHUIO COACPIKAHUS OCHOBHBIX aMUHOKHUCJIOT B ICPCICIMHBIX ﬂﬁHaX
Ipy CKapMJIMBAaHUU PA3JTAYHBIX coueTaHui MI/IKpOI[OGaBOK celeHa u Hojaa MpEACTaBJICHLL B TaGJ’II/IHe 2.

Tab6muma 2
AMUWHOKHCIIOTHBIH COCTaB SIUII TIepeneon, %

Horasarer KOHTPOJIbHAS 1-5 OHLITHaﬂrpynna 2-51 OTIBITHAS 3-51 omBITHAs
AcnaparnHoBas KACIOTa 5,02+0,04 5,17+0,11 5,07+0,10 5,17+0,09
Tpeonun 3,69+0,08 3,61+0,07 3,58+0,17 3,51+0,09
Cepun 2,6340,01 2,74+0,05 2,68+0,07 2,70+0,04
I'myramuHOBas KMCIIOTa 6,69+0,47 6,56+0,13 6,83+0,25 6,28+0,18
J R0V 2,471+0,04 2,51+0,03 2,45+0,03 2,42+0,01
AnaHuH 5,54+0,12 5,5940,03 5,49+0,18 5,5240,10
Banun 2,49+0,02 2,51+0,02 2,48+0,01 2,47+0,00
MeTuoHNH 2,4310,04 2,53+0,08 2,40+0,14 2,27+0,06
Hzoneinna 1,04+0,02 1,07+0,03 1,05+0,02 1,03+0,03
Jletinua 3,13+0,02 3,75+0,02 3,7610,04 3,76+0,02
Tuposux 1,87+0,02 1,93+0,02 1,87£0,04 1,84+0,02
Dennnananng 2,162+0,01 2,2310,04 2,161+0,01 2,14+0,03
JInzun 3,46+0,03 3,48+0,03 3,41+0,02 3,4510,04
ApruHuH 3,04+0,05 3,11+0,05 3,03+0,06 3,11+0,02
Lucrun 1,6840,10 1,5740,09 1,53£0,22 1,44+0,11
Tpunrodan 1,2240,04 1,26+0,02 1,1940,02 1,23£0,00

B pesynbTare npoBeIeHHBIX HCCIICIOBAHNN YCTAaHOBIICHO, YTO YPOBEHb acliaparnHOBON KHCIIOTHI B sIHIIaxX OT
nepenesioB 1-, 2- u 3-i ombITHBIX rpynmn nosicwics Ha 0,15, 0,05, 0,15% COOTBETCTBEHHO IO CPAaBHEHHIO C
koHTposieM. OIHAKO YPOBEHb TPEOHMHA B aHAJIOTMYHBIX rpynmnax cHuswics Ha 0,08, 0,11, 0,18% mo cpaBHeHHIO C
KoHTpojeM. HeoOxoquMo OTMETHTH, UTO aclapardHOBasi KHCJIOTa W TPEOHHUH SBISIOTCS Ba)XXKHOM COCTaBIIAIOLICH
MHOT'HX O€JIKOB, KOTOpPBIE €CTh B OPTaHU3ME KUBOTHBIX U IITHIHI.

CepuH B OpraHusMe NTHIB YKPEIUIIIOT UMMYyHHYyI0 cuctemy [3]. ComepskaHHe CepHHA B IEpeTeIHHBIX
sitax 1-, 2- u 3-i ombITHBRIX rpymn yBenuuwiock Ha 0,11, 0,05, 0,07% COOTBETCTBEHHO MO CPABHCHHIO C
KOHTPOJIbHOM TPYIIOi.

I'myramuHOBas KUCIIOTA ISl CEIBCKOXO35IICTBEHHON NTHILBI CIYKHUT NOTEHIIMATbHBIM HCTOYHUKOM DHEPrUH,
a TaK)Ke WIrpaeT BaXHYI0 poJib B paboTe HMMYHHOH cucreMbl opranmsma [8]. CoxpepxaHue IaHHOMN
AMHUHOMHHOKUCIIOTHl YBEIMYMWIOCH B SHIaX NTHULBI U3 2-0i omnbITHOHM rpynnsl Ha 0,14%, a B 1- 1 3-i ONBITHBIX
rpynmnax KOHIEHTpanust KHCIOThl B siimax cHusunack Ha 0,13 u 0,41% COOTBETCTBEHHO IO CPAaBHEHHUIO C
KOHTPOJIEM.

T'UIUH  SIBJISIETCS. Ba)XKHBIM KOMIIOHEHTOM, HEOOXOAMMBIM ISl BBIBEACHHUS W3 OpraHu3Ma TOKCHHOB,
crocoOcTByeT 3axuBieHuo paH [10]. HanGonbmiasi KoHIIEHTpanysi TANIIHHA YCTAHOBJICHA B TIEPETEIMHbBIX sinax 1 -
s onbITHOH rpynnbl — Ha 0,04% BbIlIe 10 CPaBHEHHUIO ¢ KOHTpoJieM. B siiiiax nTuipl u3 2-, 3-i ONBITHBIX TPy
cozepkanre rauiuHa can3miIock Ha 0,02, 0,05% COOTBETCTBEHHO MO CPaBHEHUIO C aHAIOTAMH W3 KOHTPOJISL.

AJaHUH — 3TO OCHOBHOM KOMIIOHEHT COCMHNUTEIFHON TKaHH, a TAK)KE YIaCTBYET B BRIPOOOTKE TMM(POINUTOB
U PeryJmupyeT ypoBeHb caxapa B KpoBH [9]. Hanbomnbiee oTioXKeHHE allaHIMHA YCTAHOBIICHO B ANI[aX IEPENeioB K3
1-i#1 onbiTHOM Tpynmsl — Ha 0,05% BBIIIE IO CPaBHEHHIO C KOHTPOJIEM, a B SIMIIaX NTUIBI U3 2-, 3-i ONBITHBIX IPYII
ypoBeHb ananuHa cHuzmics Ha 0,05, 0,02% cooTBETCTBEHHO 10 CPaBHEHUIO ¢ KOHTPOJIEM.
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BanuH B KoMOMHAIMY C JIGHIIMHOM M W30JIEHIIMHOM CIIY)KaT JUIsl YKPEIJICHUS] MyCKYJaTypbl U HOBBIIICHHS
TOCYHa MBI OTULE! [3]. B siinax nepenenoB u3 1-ii onbITHOM Ipyniel ypoBeHb BaIMHA, U30JEHIIMHA U JeHIIMHA
yBemmumics Ha 0,02, 0,03 u 0,62% cOOTBETCTBEHHO, a B ANIAX MEPENENoB U3 2-i U 3-ii ONBITHBIX IPYII YPOBEHB
nedinmHa — Ha 0,63% 1Mo cpaBHEHHMIO ¢ aHAJIOraMH U3 KOHTpois. CHIDKEHHE COIEp)KaHWA BajdWHA M M30JICHIMHA
MPOM30LUIO B sifnax mepemnenoB u3 2- u 3-i onbITHEIX rpynmn Ha 0,01 (Bamue) u 0,02, 0,01% cOOTBETCTBEHHO MO
CPaBHEHHIO C KOHTPOJIEM.

MeTHOHHH MIPETATCTBYET OTIOKCHUIO JKUPA B OPTaHM3ME NTHIIBI, a TAKKE OH MPEIOTBpaIaeT 3a00IeBaHusL
kou U kortei [10]. B siifijax mepemnesioB u3 1-# OmsITHOM IpymIbl ypOBeHs MeTHOHKMHA moBbicuiics Ha 0,1%, a u3 2-
1 3-i onbITHBIX rpynn — cHu3uics Ha 0,03 u 0,16% cOOTBETCTBEHHO MO CPABHEHUIO C KOHTPOJIBHON TPYIINOH.

Tupo3uH U (eHmIaNaHUH YMEHbIIAIOT KOJINYECTBO )KUPOBBIX 3al1aCOB B OPraHM3ME CEIbCKOX03HCTBEHHOM
nruns! [8]. KoHnenTpanus THpo3nHa U (eHnIaNaHiHa B sSiflax nepeneinoB 13 1-oi ONMBITHOM Irpynnbl yBEINYMIACH
Ha 0,06 u 0,07%, a u3 3-it oneiTHOM Tpynmne cHuzmiack — Ha 0,03 u 0,02% COOTBETCBEHHO IO CPAaBHEHUIO C
KOHTPOJIEM.

HexBaTka B opraHu3Me JM3MHA MOXET 3aMeUINTh CUHTE3 MPOTEHHA B MBIIINAX U COCAUHUTEIBHON TKaHU
[3]. Conepxanne nU3MHA B MEPENEIUHBIX Sinax 1-i onslTHON rpynmsl yBnudunock Ha 0,02%, 2- u 3-if ONBITHBIX
rpynn — noHu3unock Ha 0,05 1 0,01% cooTBETCTBEHHO IO CPABHEHUIO C KOHTPOIIEM.

AprUHUH y9acTBYeT B CHHTE3€ TOPMOHOB POCTa, KOTOPBIE PETYIHPYIOT IIPOIECCHl Pa3BUTHS MyCKalaTypsl y
OTHI, yirydmraeT uMMyHHYI0 (yakmmio [10]. ConepkaHue aprUHHMHA B SHIAX TEperenoB w3 1- u 3-i OMBITHBIX
rpynn ysennuunocs Ha 0,07%, a u3 2-i onbITHOM rpymnmsl — noHu3uI0ck Ha 0,01% 1o cpaBHEHHIO C KOHTPOJIEM.

HuctuH sBNSETCS MOIMHBIM aKTHOKCHAAHTOM, YKPEIUIAET TKaHH, CIIOCOOCTBYET IpOIEecCCaM 3a>KUBIICHUS,
MOMOTAeT YMEHBIIUTh OOJIEBbIC ONIYIICHHs MpU BocmosieHusX [9]. ComepkaHue NUCTHHA B MEPEHEIUHBIX SHIIax
BCEX OMBITHBIX Ipynn cHusmwioch Ha 0,11, 0,15, 0,24% cooTBETCTBEHO MO CPABHEHUIO C KOHTPOJILHOM TPYIION.

TpuntodaH sBISETCS TIABHOH aMHHOKHCIIOTOHW, KOTOpas OTBeYacT 3a BhIpabOTKY ropmoHa pocrta [8].
Conepxanue Tpuntodana B silax mnepemnenoB u3 1- u 3-it ombiTHBIX rpymnn yBenuuwiock Ha 0,04 u 0,01%
COOTBETCTBEHHO, U3 2-if ONBITHON TpymIbl — cHU3MIOCh Ha 0,03% 1o cpaBHEHMIO ¢ KOHTPOJIEM.

Takum 00pa3om, B pe3yiabTaTe HPOBEACHHBIX HCCIECIOBAHMH HE YCTAHOBJIEHO OCTOBEPHOH DPAa3HHUIIBI B
AMHMHOKHCIIOTHOM COCTaBE SIUII MEPETeNIOB NMPH CKapMIIMBAHUM PA3IMYHBIX COYETAaHHH MHMKPOZOOABOK CelleHa U
fioga. OTMeueHa TEHJICHIMS IOBBIIICHHOTO COAEPKaHWs acllapardiHOBOM KHCIIOTHI, CEpHHA, TJIMIMHA, alaHWHa,
BAJIMHA, U30MJICIIMHA, JICHIIMHA, METHOHNHA, TUPO3MHA, (CHWIAIAHWHA, JIM3MHA, apTUHMHA, TpUunTodaHa B sifnax
nepenesnoB U3 1-i ONbITHOM IpYIbl, KOTOpBIE MOJIyYalld B cocTaBe pauuoHa npenapar Cenenuym Hcer B nose 125
r/T KopMa 1 npenapat Mommap-Zn B 103e 62,5 /1 KopMa.
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MoJi04yHasi MPOAYKTUBHOCTH KOPOB PA3HOI0 NMPOMCXOAKICHUS
bonomoea Jlroomuna IOpvesna
Kemeposckuii cocyoapcmeennwiil ceibCKOX03UCMBEHHbLL UHCMUNY M
Yanosea Hamanwvs Anamonvesna, x.c-x. Hayx
lyda.bolotova@mail.ru

B Poccunm Mono4yHOE CKOTOBOACTBO SBJISETCS OJHOM W3 BaXKHEHILIMX OTpacieil CEeNnbCKOro XO3sicTBa.
Y aensHbIH BeC MPOAYKIIUHN 3TOH OTpaciy B 001meM 00beMe BaJOBOH HMPOIYKIMH CEITHCKOTO XO3SICTBA COCTABISACT
17%, a B oOmeM o0beMe MPOXYKINH KUBOTHOBOJACTBA — 35% [1]. [lo ¢du3monorumyeckn 060CHOBAaHHBIM HOpMaM,
Npe/II0KEHHBIM B «PeKoMeHaausX Mo parroHalbHBIM HOpMaM IOTPEOJICHNS MUIIEBBIX POIYKTOB, OTBEYAFOLHM
COBPEMEHHBIM TpPeOOBAaHUSM 3J0POBOTO INUTAHUS», NOTPeOIEHHE MOJOKA W MOJIOYHBIX NPOAYKTOB Ha AYIIy
HACEJICHUS B TOJ] JOJKHO cocTaBiaTh 320 — 340 kr/rox/yen. [2]. B Poccuiickoit deneparuu 3TOT MOKA3aTeIb HAKE
HOPMBI ¥ TO3TOMY BOIPOC MOBBIIIEHHUS MOJIOYHOH NPOAYKTUBHOCTH KOPOB CTOUT Ha NIEPBOM MECTE.

Briku — mpou3BOAUTENU UTPAIOT OCHOBHYIO POJIb B MOBBIIICHUN MPOAYKTUBHOCTH KPYITHOTO POTaToro CKoTa,
MOCKOJNIBKY B JaHHOH TpyNIe >XHBOTHBIX TOYHEE, YeM B JPYIHX, OCYIIECTBIICTCS TEHETHYEeCKas OIICHKa
UCTIONB3YEMBIX 0coOell m Hambollee WHTCHCHBHO BEICTCSA DSIMMHHAINS W3 BOCIPOU3BOJACTBA XYyOIIUX U
MOCPENICTBCHHBIX TI0 IJIEMEHHBIM KauecTBaM JKMBOTHEIX [3]. ['eHeTHdecKoe yiydIeHne MOJIOYHOTO CTajga Ha 85 -
90% ompenenseTcs IIEMEHHOHN IIEHHOCTHIO ObIKa — mpom3BoauTes [4]. Bonpmoioe s3k0OHOMUYeCKOe 3HAUCHHE NMEIOT
Te TPOU3BOAUTENHN, KOTOPBIE YIYUIIAIOT MPOAYKTUBHOCTH CBOMX JIouepeit [5].

BonpHkmHEa M. B CBOMX HCCIEIOBAaHHUAX YTBEP)KIAaeT, YTO Ha MOJOYHYI HPOIYKTHBHOCTH Mouepeit
OTPOMHOE BIIMSTHUE OKa3bIBAIOT >KEHCKHE MPEJKH, BCTpEYaroluecs B POIOCIOBHBIX [6]. s BocmpousBoacTBa
cTajia HeoOXOJUMO OCTaBJATH TEJIOK OT KOPOB C BBICOKMMH TOKa3aTeNIMU MOJIOYHON MPOMYKTUBHOCTH U CO
cTabUITLHOM MacCOBOM JI0JIe KUpa B MOJIOKE B TEUEHHE MIEPBBIX TPEX JaKTaruii [7].

B KemepoBckoit o6nacTu pa3BoAHUTCs CKOT YepHO-TIECTPOi mopoabl Thma «[IprnoOCcKuii», yTBEpKICHHOTO B
2005 romy. B cBsi3u ¢ TeM, YTO KMBOTHBIE JAQHHOTO TEHOTHIIA MAJO H3Y4YEHBI, pealn3alys TIeHETHYECKOTO
MOTEHIIMAaIa KOPOB pa3HON JINHEHHOM MPUHAAJICKHOCTH SIBIIsETCA aKTyalbHOM IpoOIeMoit.

HeJ’IL Halnux I/ICCHe,I[OBaHI/Iﬁ - U3Yy4YUTh IMOKa3aTCIn MOJIOYHOH MNPOAYKTHUBHOCTU KOPOB, MMCIOIIHUX PA3HOC
MPOUCXOKIACHUC.

HUccnenoBanms mposeneHsl Ha 0aze xo3siictBa OO0 «Arpoxomauar Kysbacckmit» KpanusuHCKOTO paifoHa
Kemeposckoii obmactu. Ilogbop Martepwana Uit HCCICJOBAaHMH NPOBONWICS Ha OCHOBE 300TEXHHUYECKOH
JOKyMEHTAIH: HHANBUAYaJIbHAS KapTOuka KOpoBsl 2-MOJI, ruieMeHHOe CBUAETENHCTBO ObIKAa-IPOU3BOIUTEIIS.

B XossiicTBe JKMBOTHBIE B 3MMHE-CTOMJIOBBIH IIEPHOJl HAXOAATCS HA IPHUBSI3HOM COJCPXKAHUU C
OTHOCUTEJIIBHO NOCTOSHHBIM THUIIOM KOPMIJICHUA. B nernuit nepuon HaCT6HH1HLIﬁ TUIl KOPMJICHUA COBMEHICH C
opraHusalueil 3eJIEHOro KoHBelepa.

Bcero B 06paboTky ObuH BOBIIEUEHBI JaHHBIE IO 140 KOpoBaM, pa3/ieNeHHBIM Ha 3 IpyMIbl, B 3aBUCHMOCTH
OT MecTa pOKACHHUS U BBIpALIUBAHUA: | Tpymma — KOPOBHI, pokaeHHBIE W BeIpameHHble B OOO «ATrpoXoaauHT
Kys6acckuiin; Il rpynma — xopoBbl, poxkacHHbie B 3AO A® «CeBepnas (epma» Bosoroackoii obmactu u
ocemeHenHble B OO0 «Arpoxomauar Kys0acckuii»; Il rpynma — xopoBHI, pokAeHHBIE H oceMeHeHHBIe B OO0
«bopoxymnuacKoe» CepmoBckoit oomactu, HO otenuBmecs B OO0 «Arpoxomauar Ky3oacckuiiy.

BbIKM — IPOU3BOUTENN UTPAIOT OOJIBIIYIO POJb B MOBBIIIEHHN TPOYKTHBHOCTH KPYITHOTO POTATOrO CKOTA,
MOCKOJIEKY B JaHHOW TpyNIe >XHBOTHBIX TOYHEE, YeM B JPYIHX, OCYIICCTBIICTCS TCHETHYECKas OICHKA
UCIIONIB3YEMBIX 0co0eil. AHaTN3 MOJIOYHOW NMPOJYKTUBHOCTHU JToUepell pasHbIX OBIKOB — MPOM3BOJUTENICH ITOKa3al,
YTO HAONFOAIOTCS Pa3IMIMs [0 VA0 KaK MEXKIY J0YePhbMH OBIKOB, TAaK U MEXKAY TPYIIIAMH, JaHHBIC TIPUBCICHBI B
TabIuIE:

Kimmuxka, wa. Ne KommuecTso ITponykTuBHOCTS 32 305 nHew 1-0if makTanuu
JIunns* o v
OBIKA-TIPOU3BOTUTEIS JIoUepei, ToJ. YAOH, KT | xup, % | oemok, %
I rpynna
Amanua 9081 B.B.A. 11 4531+£317,7 4,00+0,02 3,16+0,01
Amnren 106 M.Y. 7 4263+206,4 3,98+0,01 3,17+0,01
Wpon 4931 B.B.A. 8 3551+191,4 3,98+0,02 3,17+0,01
Cropu 1050 B.B.A. 14 3921+141,7 3,99+0,02 3,17+0,01
Tsoperr 402 P.C. 14 3994+161,3 3,97+0,01 3,16+0,01
ITo Obikam - 54 4054+99,7 3,98+0,01 3,17+0,00
II rpynna
Beprun 587 B.B.A. 18 4425+98.4 3,91+0,01 3,18+0,00
Bowun 2550 B.B.A. 7 4316+211,5 3,88+0,02 3,18+0,01
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Henbrap 1952 M.4. 13 4388+124,0 3,90+0,01 3,18+0,00
Kontyp 1470 ILT. 8 4695+284,6 3,93+0,03 3,18+0,01
ITo ObIkamM - 46 4445+77,5 3,91+0,01 3,18+0,00
III rpynna
Kons 1661 P.C. 5 4478+107,7 4,07+0,05 3,16+0,02
Monnuk 3591 P.C. 6 4851+345,7 3,97+0,03 3,13+0,02
Pesepc 2708 M.4Y. 10 4969+153.4 4,10+0,01 3,18+0,01
Cumenc 1869 B.B.A. 11 5131+£253,6 4,07+0,02 3,17+0,01
Yaprep 1913 B.b.A. 8 4936+173,0 4,04+0,01 3,19+0,01
ITo ObIkamM - 40 4928+101,9 4,06+0,01 3,17+0,01

* JIunus: B.B.A. — Buc bak Aiiguan 1013415;
M.Y. — MonTBuk Yndreitn 95679;
P.C. — Pe¢nexun Cosepunr 198998;
ILT. — ITa6er IoBeprep 882933.

Jlyumme moxa3aTenN MOJIOYHON NPOXYKTHBHOCTH Yy Jodeper Obika-mpomspomurens Amagmaa 9081 (I
rpymma), npuHaaexkamero Juann Buc bak Aiinman 1013415, kak mmo yoro, Tak U IO COACPKAHUIO )KHAPa B MOJIOKE.

Haumenpmmii ynoit otmedeH y nqodepeit Obika Toit ske muann Mpona 4931 — 3551 kr monoka 3a 305 mreit 1-
oif nakTaruu, yto Ha 980 Kr MeHbIIe ya0s nouepeit Anamuna 9081 (P > 0,05).

Bo II rpynme nyume ceds nposBuin nodepu Obika Kontypa 1470 muannm [1adct IoBeprep 882933, ux ymoit
3a 305 gmei 1-oif makrauuu — 4695 kr, uto Ha 250 Kkr Gousble cpemHero nokaszarens no rpymme (P < 0,05).

Houepu Obika Cumenca 1869 nuanu Buc bak Aiinuan 1013415, poxnennsie B CBepnoBckoit oomactu (111
rpyIina), UMeJIH MPEBOCXOACTBO 10 Y00, HO ycTynanu nodepsim Pesepca 2708 nuaun MonTtBrk Yudreitn 95679
10 cojieprkanuio xupa B mosoke Ha 0,03% (P < 0,05).

Bo Bcex OMBITHBIX TpyMNIlax Bce OBIKM IIPU CIIApUBAHUU C MAaTKaMH Jalli Jodepeil, Xyke CBOMX MaTepeil mo
JI010, ITO BUIHO B TAOJIHIIE:

Knnuka, nag. Ne n Houepu Marepu Paznuna
OBIKa-TIPOU3BOIUTEIIS X+Mx | Cv, % X+Mx | Cv, % I-M (%)
I rpynmna
Anamun 9081 11 4531+317,7 23,3 4857+179,7 12,3 -326
Amnren 106 7 4263+206,4 12,8 5021+150,0 7,90 -758
Upon 4931 8 3551+191,4 15,2 5029+221,1 12,4 -1478
Cropu 1050 14 3921+141,7 13,5 4826+173,1 12,9 -905
Troper 402 14 3994+161,3 15,1 5293+120,9 8,55 -1299
Ilo 6b1KamM 54 4054+99,7 18,1 5012+77,1 11,2 -958
II rpynna
Beprtun 587 18 4425+98.,4 9,43 6092+153,7 10,7 -1667
Bowun 2550 7 4316+211,5 13,0 6794+203,7 7,93 -2478
Hemprap 1952 13 4388+124,0 10,2 6834+223,0 11,8 -2446
KonTtyp 1470 8 4695+284,6 17,1 6297+252,1 11,3 -1602
Ilo 6b1KaM 46 4445+77,5 11,8 6444+111,0 11,7 -1999
III rpynna
Koub 1661 5 4478+107,7 5,38 6064+360,3 13,3 -1586
Monuk 3591 6 4851+345,7 17,5 6909+403,4 14,3 -2058
Pesepc 2708 10 4969+153 .4 9,76 6930+294,8 13,5 -1961
Cumenc 1869 11 51314+253,6 16,4 6776+218,1 10,7 -1645
Yaptep 1913 8 4936+173,0 9,91 6163+459,7 21,1 -1227
Ilo 6b1kaM 40 4928+101,9 13,1 6623+154,7 14,8 -1695

C HanMeHbIIeH pasHUIIeH 10 Y1010 MEX/Ly MaTepsIMH U JIOUEPSIMU U3 BCETO CTaaa BhlAeIseTcs ObIK | rpymis
Amanun 9081- 326 kr (P < 0,05). Bo3amoxxHo, Marepu npu cnapuBaHuu ¢ AsnaguHoM 9081 B Gousblueit creneHn
OKa3aJM BIMSHUE Ha yJIOW Jo4epel, 4eM B JPYruX Hapax ¥ 3TOT OBIK MOXKET YIIy4IIWTb CTaJlO 110 HPOIYKTHBHBIM
Ka4yecTBaM.

Houepn oneHuBaeMbIx ObIKOB — mpomsBoautened 1 m II rpynm mo conepkaHuio *KHMpa B MOJIOKE BCe
MIPEBOCXOIUIIN CBOMX MAaTepei, YTO CBHICTEIHCTBYET 00 YJIyUIIAIONIEM CEeNEKIIMOHHOM 3(]dekTe OBIKOB MO 3TOMY
MIPHU3HAKY, JTaHHBIE IPUBEICHEI B TabwIe:
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Knnuka, uag. Ne n Houepu Marepu Pa3nuna
OBIKA-TIPOU3BOIUTEIIS X+Mx Cv, % X+Mx Cv, % J-M (£)
I rpynna
Anamun 9081 11 4,00+0,02 1,74 3,85+0,02 1,94 +0,15
Amnren 106 7 3,98+0,01 0,80 3,87+0,04 2,80 +0,11
Upon 4931 8 3,98+0,02 1,46 3,81+0,03 2,30 +0,17
Cropu 1050 14 3,99+0,02 1,58 3,86+0,03 2,90 +0,13
Troperr 402 14 3,97+0,01 0,89 3,81+0,02 1,78 +0,16
ITo O6bikam 54 3,98+0,01 1,35 3,84+0,01 2,36 +0,14
II rpynna
Beptun 587 18 3,91+0,01 1,32 3,72+0,07 8,33 +0,19
Boun 2550 7 3,88+0,02 1,34 3,79+0,12 8,09 +0,09
HenbTap 1952 13 3,90+0,01 0,77 4,05+0,08 6,97 -0,15
Kontyp 1470 8 3,93+0,03 1,79 3,80+0,11 8,25 +0,13
ITo ObIKamM 46 3,91+0,01 1,30 3,84+0,05 8,44 +0,07
III rpynna
Koms 1661 5 4,07+0,05 2,49 4,11+0,02 1,00 -0,04
Monnuk 3591 6 3,97+0,03 1,98 4,01+0,07 3,95 -0,04
Pesepc 2708 10 4,10+0,01 0,81 3,98+0,06 5,06 +0,12
Cumenc 1869 11 4,07+0,02 1,82 4,00+0,06 5,18 +0,07
Yaptep 1913 8 4,04+0,01 0,88 4,30+0,07 4,50 -0,26
ITo ObIkam 40 4,06+0,01 1,85 4,07+0,03 5,25 -0,01

B III rpymime no comepaHuro )KHUpa B MOJIOKE CBOMX MaTepeil MPeBOCXOIUIIN TOJBKO 104epH ObIkoB PeBepca
2708 u Cumenca 1869 (P < 0,05). BapeupoBanue npuzHaka coctasmio 0,81 u 1,82% cooTBeTCTBEHHO.

B cpenrem no rpynmnam, oJibliee IPEBOCXOJCTBO HAJ MATEPSIMH MO COICPIKAHHUIO )KUPA B MOJIOKE MMEIH
xopoBbl | rpynmsl — Ha 0,14% B cpaBHeHHu co cBepctHHuamu (P > 0,001).

Taxum 06p330M, 6BIKI/I'HPOI/13BO,I[I/ITGHI/I CYHICCTBCHHO BJIMAOT Ha YPOBCHb MOJIOYHOH MMPOAYKTUBHOCTU
IMOJYYCHHOI'0 OT HUX IIOTOMCTBA.

HpOBe,Z[CHHBIe HCCJIICAOBAHN NO3BOJIAIOT CACJIATh CICAYONINC BHIBOABI:

1. ITo ynoro pouepeii B I rpymnme Obi1 BbIeIeH ObIK-Ipou3BoauTeNb Anaand 9081, npuHaanexamui TMHAHA
Buc bax Aitamnan 1013415 (4531 xr). Bo II rpynne npossumu ceb6s mouepu Ovika Konrtypa 1470 munum ITaber
I'oBepuep 882933 (4695 xr). Jlyumme moka3aTenu MoJo4HON mpoxyktuBHOCTH B III rpymme y mouepeit Obika
Cumenca 1869 nmuauu Buc bax Aitauan 1013415 (5131 kr).

2. Jouepu Obika AmanmHa 9081 oTnuuUanuch MeEHbIIEH pasHHIEH IO yAOK C MaTepsMH, 3TO JaeT
BO3MOXKHOCTb TIPEIIIOJIONKHUTh, YTO MaTepd npu crapuBaHuu ¢ AnaguHoM 9081 B Ooubliieil CTENEHH OKazajiu
BIMSHUE Ha YIOH nodeped, 4eM B IPyrux IMapax M 3TOT OBIK MOXET YJIYYIIUTh CTaa0 IO MPOAYKTHBHBIM
Ka4yecTBaM.

3. Jlouepn OLCHHBaeMBIX OBIKOB — NPOW3BOAMTENCH | Tpymmbl MO CONCPIKAHUIO JKUpAa B MOJIOKE
BBICOKO/IOCTOBEPHO TIpeBOCXoqwian cBoumx Matepeid (Ha 0,14%), 49TO CBUAETENBCTBYET 00 yIydIIaromieM
CENeKIIMOHHOM 3¢ (eKTe OBIKOB 110 ITOMY MPU3HAKY.
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JAeTed MJIAaIIero MKOJbHOI0 BO3pacra
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O6nacTh 3J0POBOI'0 MNHUTAHUA BKIIFOYACT B cebs OIHY K3 OCHOBHBLIX 3aJad rocy,aapCTBeHHoﬁ IIOJIMTHUKH,
HalpaBJICHHYKO Ha pPa3BUTHUC BbIITYCKAa IPOAYKTOB IIUTAHUA C q)yHKHI/IOHaJ'ILHLIMI/I CBOﬁCTBaMH, C ICJIbXO
COXpaHCHUSA U YKPCIJICHHUSA 3JOPOBbA HACCIICHUA, HpO(i)I/IJ'IaKTI/IKI/I HEKOTOPBIX 3a00JIeBaHUII.

st fgeteit Muamiiero IIKOJBHOTO BO3pacTa, YYHUThIBas WX OBICTPBI POCT M pPa3BUTHE, HHTEHCHUBHOCTH
OOMEHHBIX TIPOIIECCOB, OOIBIIYIO IBUTATEIBHYI0 aKTHBHOCTD, IIPH OPTAHU3AIINH TUTAHHUS HEOOXOIMMO YIUTHIBATH
coziepkanne OEIKOB, JKUPOB W YIIEBOIOB B MpOAyKTax. Tak JOJs KMBOTHOTO OelKa B palMoHax OT OOIIero
KOJTYeCTBa Oellka JI0JDKHA COCTABISTh He MeHee 65%, OISl paCTUTENbHBIX )KUPOB B PALIMOHAX JIOJDKHA COCTABIISIThH
nopsiaka 30%. [Ipu 3TOM, HEOOXOMMO YYUTHIBATH, YTO OIS Caxapa B MPOIEHTAX MO KAJIOPUHHOCTH J0JKHA ObITh
menee 10% [1].

B a710i1 cBs131 Ipu pa3pabOTKe HOBBIX BHOB MPOJYKTOB CJIEAYET YUUTHIBATH COOTHOIICHHE OEIKOB, )KHPOB H
YIJICBOZOB COOTBETCTBEHHO 1:1:5, a coorHomieHue Kambhus K ¢ochopy u maramto — 1:1:0,2-0,25. Crnenyer
o0paTuTh BHMMAaHHE, YTO Y MaJb4MKOB B Bo3pacte 11-14 ner morpeGHOCTH B Oenkax, >KUpax, yIiIeBOAax H
KaJOPUHHOCTH BBIIIE, YeM Yy JICBOUYEK TaKOro ke Bo3pacTa npumepHo Ha 10%, B xampiuu —Ha 25%, a B BUTAMHHAX
C, K, uBg—na 17, 14 u 6 % cooTBeTcTBeHHO. B CBOIO 0uepenp y JeBoUEK MOTPEOHOCTH B JKene3e Bhlile Ha 25%, a B
rone — Ha 15%, yeM y Mamb4HKOB.

MHorre W3BECTHBIC Cpeou NeTed W WX POJUTe]el Npowm3BoguTeNw (HampuMep, kommaHuu Nestle) mms
MUTAaHUS JIeTed MOIIKONFHOTO ¥ IIKOJBHOTO BO3pacTa PEKOMEHAYIOT XPYCTAIMHE KYKYpy3HBIE XJIOTBS,
oOoraiieHHbIe § BUTAMHHAMH H JKEJIEe30M, a TaKKe OBICTPOPACTBOPUMBIN MIOKOJAJHBIA HamuTOK «HeckBuk», st
OONBHBIX TUAOETOM — IMe4YeHbe ¢ PPYKTOBOW HAYMHKOH, oOorameHHoe BuTamuHamu A, C, E, Bg, maHTOTCHOBOI
KHCJIOTOH, MUHEpANbHBIMU BEIIECTBAMH — JKENIe30M, MarHueM W muHKOM [2]. Takum oOpazom, oOoramieHHro,
MpEeXIe BCEro, IOABEPTaloT MPOAYKTHI MACCOBOTO IOTPEONCHHS, PETYISPHO HCIOIB3yeMbIe B IIOBCEIHEBHOM
MUTaHUU JIOCTYNIHBIE BCEM TpYyNNaM JIETCKOTO0 M B3POCIOro HaceleHHsA. TeXHOIOTH4ecKne OCOOCHHOCTH
MPOM3BOJICTBA ITUX MPOJYKTOB MHOTOTPAaHHBI U Pa3HOOOPA3HBI U OTIUYAIOTCS KaK CHIPhEM, TEXHOJOTHUECKHMHU
nporieccamu, Tak 1 00opyaoBanueM. Criocobbsl oborammeHus JaHHBIX MPOAYKTOB HE MOTYT OBITh OJAWHAKOBBIMH, a
JIOJKHBI COOTBETCTBOBATH M OBITh MPUMEHUMBIMU JJI1 KOHKPETHOW TEXHOJIOTHH MPOU3BOJICTBA. BTOPHIM MOMEHTOM
npu BeIOOpe crocoba obOorameHus CIYyKUT caM OOOTramaroInii KOMIIOHEHT, €ro KOHCHUCTEHIHS M KOJHUYECTBO
(cyxast cMech, JXUpOBas CMECh, TOTOBBIA MPEMHUKC, PACTUTENILHOE ChIphe, OenkoBoe W Ap.). OOHH TEXHOJIOTHH
MPEII0IaraloT TePMHIECKYI0 00pabOTKy MPOIAYKIWH, APYTHE PACTBOPEHUE, TPEThH MEXaHWIECKOS CMEIIMBaHHE.
[Ipu oborameHny MUMIEBHIX MPOAYKTOB BUTAMHHAMHI U MUHEPAIFHBIMU BEIICCTBAMH, 3KCTPAKTAMHU PACTUTCIBHBIX
MpenapaToB, MOJOYHBIMH TPOTYKTaMH, NMEKTHHAMH W Jp. JO00aBKaMH HEOOXOIUMO YYHTHIBATH TapMOHH3AILIUIO
MEXIy co0oil U ¢ KOMIOHEHTaMHu camoro mpoxaykra [3]. IloaTomy HeoOXoaMMO BHIOMpPATh TaKHE UX COYCTAHUS,
(hopMBI, crmOCOOBI W CTaauM BHECCHHUS, KOTOpBIE o0ecredaT MM MAaKCHMAIBHYI) COXPaHHOCTh B IIpoIecce
MIPOM3BOJICTBA U XPAHCHMUS.

Ienpro Hamie# paboThI ABUIIACH Pa3pabOTKAa TEXHOJIOTMU KEKCOB C (PYHKIMOHAIBHBIMH CBOWCTBAMH IS
JieTel NIKOJIBLHOTO BO3pacTa.

Ha IICPBOM JTaIIC, YIYUThIBasd, HOTpe6HOCTI/I JETCKOT0 OpraHn3Ma B TaHHOM BO3PAaCTC B OCHOBHBIX IMTUIICBBIX
BCHICCTBAX, n01161/1pajm OCHOBHBIC MHI'PECANCHTHI, BXOOAIMNE B pCUCNTYPY NPEACTABICHBI B Ta6m/1ue.

HawnMeHoBaHUE UHTPETEHTOB KomuuectBo, mac. %

TBopor noxyxupHsIi, 9 % 40,0 - 45,0
Tropor kiaccuaeckuid, 5 % - 51,8 -
Myka mieHnyHasi, B/c 12,0 10,0 11,0
Myka 13 CeMsIH MOACOITHEYHHKA 6,0 - -
MyKka U3 CeMsiH JIbHa - 5,0 5,0
Menanx 15,0 10,0 12,8
Caxap-Tecox 13,8 10,0 13,0
IlogooBomniHast 1o6aBka | (mope u3 TonruHaMOypa : aneabCHHa) - 12,0 -
ITnogooBoniHast fo6aBka 2 (mrope U3 TonuHaMOypa: deiixos) - - 12,0
IlogooBomniHast 1o6aBka 3 (IOpe W3 TONHHAMOypa: XypMbl) 12,0 - -
TlexTun 12 1,2 1,2
UTOro 100,0 100,0 100,0

Hcnonp30BaHue TBOpOTra B KauecTBE OCHOBHOTO PELENTYPHOr0 KOMIIOHEHTA IMO3BOJISIET MOJYUYHUTH
W3JeNusl ¢ TIOHMKEHHOW KaJOPUHHOCTHIO, MOBBIMICHHOW MUIEBON M OMOJOTHYECKOHW IEHHOCThIO, TaK KaK OH
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CONEPXUT JKU3HEHHO HEOOXOIMMBIE JUJIsi TIOJHOLEHHOI'O pPa3BUTHS JIETCKOTO OpraHu3Ma IHIIeBbIC
HYTPUEHTHI.

B cocTaB TBOpOTa BXOJSAT MHHEpATIbHBIE BEIIECTBA, OCOOCHHO Ba)KHBIE ISl OpraHU3Ma peOEHKa COJIH
Kanpnus U ¢ocdopa, a Tak K€ BOAO- U JKUPOPACTBOPHMBIC BHUTAMUHBI, MOJOYHBIH >KHP, ITOJHOLCHHBIN
6eJI0K, B COCTaB KOTOPOTO BXOJAAT HE3AMEHUMBIE 1 3aMEHUMBIE aMHUHOKHCIIOTHI.

IInmonooBomHuass nobGaBka, BKJIIOYAMOIIas MIOpe U3 KIyOHEH TommHamMOypa, WiOpe H3 ILIOAOB
CyOTpONMYECKUX KyNbTYp, @ HIMEHHO IIJIOJI0B XypPMBbI, alleIbCUHOB U IUIOJ0B (eiixoa, ABIIETCS HCTOYHUKOM
MUIIEBBIX BOJIOKOH, OKa3bIBAIOIIMX MO3UTHBHOE BIMSHHE Ha pabOTy XKEITyZOUYHO-KHIIEYHOTO TPaKTa AECTEH
IIKOJILHOT'O BO3pacTa, a TAK)Ke BUTAMUHOB M MHUHEPAJIBHBIX BEIIECTB, HEOOXOAUMBIX JUJISl PA3BUTHS JIETCKOI'O
opranusma. Ilmozasl amenbcuHa OOraThl TAKMMH MHKDPORJIEMEHTaMH, Kak Maruuii, pocdop, HaTpuil, Kaauii,
KaJlbIMH, jXxene3o. B coderanmum ¢ TonmmHamOypoM, MIOpe W3 TPONMYECKUX IUIOJOB 00JaJaeT BBICOKOM
MUIIEBOH 1 OMOJIOTrMYECKOH IEHHOCTHIO, a TAKXKE MPUATHBIMU O PraHOJIENTHIECKUMHU XapaKTepHCTHKaMHU.

ITonp3a npHSAHON MYKH 3aKJIIOYaeTCs B COAEP KaHUU MOJUHEHACHIIEHHBIX XUPHBIX KucioTax Omera —
3 u OmMera — 6, KOTOpbIE B COUETAHUU C KaJUEM IMOJOKUTEIbHO BIUAIOT Ha CEPAECUHOCOCYIUCTYIO CUCTEMY.
Takke B JNBHIHOM MYyKE COAEPKUTCS 3HAYMTEIBHOE KOJMYECTBO KIETYATKH, )KHPO U BOJO-PACTBOPUMBIC
BUTAMWHBI, aHTHOKCUIAHTBl 1 MHKPO3JIEMEHTHl — KaJWi, MarHui, UHK, MapraHell, KeJIe30, MOJIHOACH, Meb,
xpowm, ¢pocdop, HaTpwHit.

TexHONOrns KEKCOB BKJIOYAET MOATOTOBHUTEIBHBIC OINEpanud A MOATOTOBKH IUIOJOOBOIIHBIX
N00aBOK, KOTOPBIE 3aKIIOYAIOTCS B CIEAYIOIIEM: KIYOHM TONMHaMOypa MOIOT, OYMIIAIOT OT KOXKHIIHI,
OTIOJIAaCKUBAIOT, U3MENBYAIOT HAa KYCOUKH pa3MepoM OT 4 10 5 MM, OnaHmHpyroT B 3% caxapHOM CHpPOIIEC B
TEYEHHE OT 5 10 7 MUH, a 3aTeM MPOTUPAIOT A0 pasMepa yacTuil oT 0,7 mo 1,2 mm. Ilmo asl deiixoa, XypMsl 1
aneyibCHUHA MOIOT, YIANAIOT IUIOJOHOXKKH, IIKYPKY M KOCTOYKH, U3MEJIbUYal0OT Ha KyCOUKU pa3MepoM OT 4 10
5 MM u 6naHmUpyIoT B 3% caxapHoM cuporlie B TedyeHHue 5-10 MuH, a 3aTeM NMPOTUPAIOT A0 pa3Mepa YacTHI]
ot 0,7 o 1,2 mM. ['oTOBBIE MIOpE COEAMHSIOT U BHOCIT MEKTHH. TakuM 00pa3oM, MJI0J00BOLIHYIO 100aBKY
MOJIy4aloT MyTeM CMENIMBaHUS IIOpe M3 KIyOHeH TomnHaMOypa ¢ MIOpe IMJIOJ0B XYPMBI, alelnbChHa W/UiH
(eitxoa B cootHomennu 1:1 ¢ mocnenyromum BBeaeHHEM B cMech 10% mekTuHa.

OtaenpHO OepyT MyKy NIICHUYHYIO BBICIIETO COPTa, MyKy M3 CEMSH IOJCOJIHEYHUKA, MYKY U3 CEMSH
JpHA W caxap MECOK NPOCEHBAIOT M COCAMHSIIOT COTJIACHO IIPEACTABICHHBIM pPEHENTypaM, MeEIaHX
MPOLEKUBAIOT.

TexHOJOTHsS NPHUTOTOBJICHHS KEKCOB COCTOMT M3 CIEIYIOIIMX OINepanuii: MeJaHX B30HMBAaIOT ¢
caxapoMm-nieckoM B cooTHomeHuu 1:1 B Teuenue 30 — 45 MuH., 3aTeM caxapHO-MEJIaHXEBYI0 Maccy
CoeqUHAIOT U B30mBawT B TeueHue oT 20 mo 30 muH c TBOporoMm 5 unu 9 %-xupHocTtH. B mosydeHHyio
CMECh BBOJST MYKy HNIICHHYHYIO BBICIIET0 COPTa M MYKY M3 CEMSAH IOJCOJHEYHHWKa (JIbHA), B3ATHIX B
COOTHOIICHHH 2:1, ¥ CMEIMIMBAIOT O MOJY4YEHUs: OJHOPOJHOI Macchl. ['oTOBYI0O Maccy GpopMyrOT, BHOCIT B
KayeCcTBE HAYMHKH IJI0I00BOIIHYI0 00aBKy, BhIIeKaloT npu Temmeparype 180 — 200 °C B Teuenne 20 muH,
a 3aTeM M OXJaXIaloT.

ITonyueHHBIE KOHAUTEPCKHE H3JENUS C IUIOJOOBOINHONW T00aBKOHM, MpeaHa3HAUCHHBIE MJISI MUTAHUS
JeTeld MIaJIIero MIKOJHHOTO BO3pacTa HMENH IUaJKylo, OJHOPOJHYIO MpPaBWIbHYIO MOBEPXHOCTH,
pacchImuaTyio, HEXHYIO U B Mepy IOPUCTYIO CTPYKTYPY, PaBHOMEPHBIH IIBET 10 BCEi Macce, BKYC IPHUITHBIN
B MEpy CJIAJIKHH, XapaKTepHBIH I TBOPOTA U MCIOJIb3yeMOI'0 BHAA IUI000BOIIHON 00aBKH.

lotoBble mn3zmenus o001analOT TOBBINIEHHOW NHINEBOH M OHMONOTHYECKON IEHHOCTHIO, 3a CYET
MOJOOpAaHHBIX PEUENTYPHBIX KOMIIO3UIMH, cOaTaHCUPOBAHHBIM XHUMHUYECKHM COCTAaBOM, IOHMXKEHHOM
KaJOPUHHOCTHIO U YIYUYIIEHHBIMH CTPYKTYPHO-MEXaHUYECKUMHU XapaKTePUCTUKAMHU.
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['maBHBIM MOMOIIHUKOM B pelIeHHH Bolpoca aeduimra Oeska BeICTymaeT cos. [lo xuMuueckomy coctaBy
CeMsIH COSl MOJKET BOCIIOJHHTH AC(PHUINT )KU3HEHHO BAXKHBIX KOMIIOHEHTOB muinu. Cpean pacTHTENBHBIX OEJIKOB
TOJIBKO COEBBIE SIBIISIIOTCS ajlbTEPHATUBHBIMH JKUBOTHBIM OeinkaMm (B 100 r. com comepxkutcs 150 He3aMeHHMBIX
amMuHOKuUCNOT). Cos MMeeT OTPOMHBIM Psii LEHHBIX XO3SHCTBEHHBIX NMPU3HAKOB: CHI)KAET CTENEHb 3arpsi3HEHUS
OKpY’Kalomel cpensl, SABISACTCA SKOHOMHYECKH BBITOTHOH M O€30TXONHOW KYNBTYypOH, a TakKe BBICTyHaeT
HaTypalbHBIM KOPPEKTOPOM MHUTaHHUS.

B mame BpEMs B paCTeHHeBOH‘IeCKOﬁ IPpAKTUKE BCC HYale HUCIOJIb3YIOT (I)I/ISI/IOHOFI/I‘ICCKI/I AKTHUBHBIC
BCIICCTBA. Tak kak cos 0 OHMOJIOTHYECKUM OCOOEHHOCTSM OTHOCHTCS K KyJIbTypaM KOPOTKOT'O JHs, a B HAalIUX
YCIOBUAX I[HHHHLIﬁ JICTHUH ACHb, TO UIA MPCOAOJICHUA CTPECCa Mbl IPUMCHUIIN NPCATIOCCBHYIO 06pa60T1<y CEMAH
(I)I/ISI/IOJIOFI/I‘I€CKI/I AKTUBHBIC BCIICCTBA.

CTUMYNSTOPBl MIM PErYJSITOPBl POCTa — 3TO BEIIECTBA, BIUSIONIME HA TMPOIECCHl Pa3BUTHS W POCTa
pactenuid. IlpumensieTcs Ha cTaguM TOATOTOBKM CEMsSIH K IOCEBY B BHUAE pacTBopa. WX uCHonb3yroT s
MOBBIIIEHUS] YCTOMYMBOCTH PACTEHUM K IOTOJHBIM YCJIOBHSM, a TaKXe I MOBbIIIEHUs ypokaitHoctu. [lop
BO3JICUCTBHEM pPETYJIATOPOB pOCTa OOECIEYMBACTCS MOBBIIMICHHE AKTHBHOCTH METaOOJHUYCCKUX MPOIECCOB B
pacTeHUH, YCTOMUMBOCTH K OMOTHMUECKMM W aOMOTHUECKHM CTpeccaM, TOBBIIIAETCA YpPOXKaWHOCTh M KauyeCTBO
nponykuuu [3].

B CBsi3H ¢ BBIIICCKA3aHHBIM, ICIIBI0 HAIIETO MCCIEIOBAHMS SBIISIIOCH H3YyYCHHE BIMSHUSA (DHU3HUOIOTHUCCKU
AKTHBHBIX BEIIECTB HA XO3SHCTBEHHO-LICHHBIC MPU3HAKH COM B YCIIOBHSAX JIECOCTEIHOW 30HBI KemepoBckoii
obmacTu.

Marepuajbl 1 METOAUKA UCCIEAOBAHUMI

Mecto mpoBenenus wucciemoBanuii — 1. KpacHoBka Kemepockuii paiion KemepoBckoit obmactw,
pacroio’)keHHas B JecocTenHon 30He Ky3Henkoi koTnoBuHbI. [1o4B000pa3yomuMy MOpogaMH ONBITHOTO y4acTKa
SIBJISIFOTCSI JIECCOBHIHBIE TSKEJIbIE CYTJIMHKH U TJIMHBI, Ha KOTOPBIX ChOPMHPOBAIUCH YEPHO3EMBI OMOJI30JICHHBIE U
BBIIIEJIOUEHHBIE TSHKEJIOTO TPaHyJIOMETPUYECKOTO cocTaBa. Ha MpOTSIEHHWHM BCEro BETreTallMOHHOTO IepHojia
TeMmneparypa Obula BBIIIE CPEIHMX MHOTOJIETHMX MokasaTeneil. CpemHsas TeMIeparypa BO3QyXa B Mae, HIOJe U
aBrycTe U ceHTs0pe ObuIa BBIIIE (WJIM HIDKE) CPEIHEr0 MHOTOJIETHEro mokasatens. CyMMa akTUBHBIX TeMIIEpaTyp
3a BereTalMOHHBI meprox coctasmia 1961,6 °C, uto yoBIeTBOPSET GHOIOIHYECKIM IOTPEGHOCTSIM COM B TEILIe.
Cymma aktuBHBIX TemmepaTyp 2000 °C nossomser BBIpALMBATh CKOpocmensle copra cou. OcalKkoB B HIOHE U
aBTYCTE BBITIANIO HIDKE HOPMBI. Bererammonssrit nepuoy 2015 roga xapakrepusoBaics HegoctatkoM Biaru (I'TK =
0,96): xommuectBo ocankoB cocraBuiao 200 MM, YTO HECKOJIBKO HM)KE CPEIHET0 MHOTOJIETHEro MOKa3aTelsd,
KOTOpPBIN cocTaBisieT 238 MM.

B pabore ucnonszoBanmu copt com CuoHUHNK-315 (Cuo6HUU xopmos, r. HoBocubupck). s o6paboTku
CeMSH NPUMEHIM OnuH M LIUpKOH. DIHMH — CHHTETHYECKMH aHAIOr MpUpOAHOro ¢uroropmoHna. IIpemapar
SIBJISIETCS. AHTHCTPECCOBBIM aalITOI€HOM, CTUMYJISITOPOM UMMYHHOW CHCTeMbl. LIUpKOH — NPUPOHBIH CTUMYJIISITOP
pocra. IIpencraBisier cMeCh I'MIPOKCUKOPHYHBIX KHCIIOT.

IToces ObuT mpom3BeaeH 28.05.2015 r. B XopoIio mporpeTyio mo4By. [yOrHa 3a1eIKi CeMsIH cocTaBisiia 4
cM. Hopma BriceBa cemsiH — 100 mTyk Ha gensHky. [Imomaas nemstaku — 2,25 M2, PaccrosiHre MeXIy COCEIHUMH
pamamu - 45 cm. CeMeHa mepen TOCEBOM 0OpadOTalu pPacTBOPOM (PHU3MOJOTHMYECKH AKTHBHBIX BEMIECTB B
koHuenrpau 0,025 mu mHa 100 mui. CeMeHa KOHTPOJIFHOTO BapuaHTa oOpaborann uucTod Bomoil. Bpews
9KCMO3UIMK 2 yaca. B TedyeHWe BereTalMoHHOTO TE€pHOJa NPOBOMWIN (EHOJNOIHMYECKHEe HAONIOACHUS U
OCYIIECTBIISUIN YXOJ 32 JIeNIsTHKaMHU. Pa3Butre Oosie3Hel Ha o0pasiax coM yUYUTHIBAIN B IIEPHOJ MAaKCUMAaJIbHOTO UX
PasBUTHSL: Ha CEMsIOMSIX — Ha 14 neHb Iocie MOSBICHHUS BCXOAOB, HAa TPOMYATBHIX JIMCTBAX — B MEPHOJ HaJIMBA
6000B. Y6OpKyY NPOBOIMIIN IO Mepe co3peBaHus pactenuii [1, 2].

Pe3yabTaTsl HcciieqoBaHui

IIpu oreHKe OCHOBHBIX XO3SMCTBEHHO-IICHHBIX MPU3HAKOB COM OBUIM TIOJYYEHBI CIEAYIOIINE PE3YIbTATHI.
TIpoaOKUTEIPHOCTh BEr€TAIIMOHHOTO NIEPHO/Ia Y KOHTPOJIBHOTO BapuaHTa coctaBumia 93 aHs, a y BapuantoB — 94
nas. O6paboTka @AB He crrocoOCcTBOBaNA YCKOPEHUIO CO3PEBAHMSI PACTCHHM.
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B mpounecce Ha6J’IIO,Z[€HI/I$I 3a paCTCHUSAMU MPOU3BOAWIN HU3MCEPCHHUC BbICOTHL paCTCHI/Iﬁ Ha Pa3sHbIX (ba3ax
Ppa3BUTHA COU. HonyquHme PE3YIAbTAaThl HPEACTABJICHBI HA rpa(bMKe.

80
60 -
40
20
1Ttpoii. 2-3Hact. BetBneH. bByToH. Hau.usetr Macc. KoHey ®opmup Hanue  Hayano [MNonHas
n uBeTeH uBer. 606a. 606a CO3peB. CMenocT.
== KoHTpo/b 3NMUH === LlMpKOH

Puc. 1 /lunamuka 1uneiinozo pocma pacmeHnuii cou no (azam pazsumus, cm

Ha pucynke 1 npeacrasnen rpaduk, 0ToOpa)karomuii JUHAMHUKY JIMHEWHOTO pocTa pacTeHHH cou 1o ¢azam
pasButust. Kak BHIHO, Ha HayalbHBIX JdTalmax pOCTa W Pa3BUTUS pAcTeHUs OBbLIM NMPUMEPHO OJHOW BBICOTHI.
Jocturays (¢assl MaccoBOro LBETCHUs, pacTeHHs, oOpaboraHHble l[upkoHOM, CTanu omepexarth OCTaJbHbIE
BapuaHThl. Takas TEHACHIMS HaOJOJalach IO KOHIA Bereralnuu. PacteHus, oOpaboTaHHbIe DMUHOM, 10 (a3bl
«KOHEII [[BETCHUSD OTEPEkKaTl KOHTPOIIbHBIH BapUAHT, a HA AAJTbHEHIIMX dTanaxX pocTa ObUTH HA YPOBHE KOHTPOJIS
W HECKOJIBKO HHUKE.

Tab6muma 1

DJIEMEHTHI CTPYKTYPBI ypOXKasi COH

Bapuants! onsita
Ioxazarenu
Kontpons | Dmur | Lwupkon
BericoTa pactenust, cm 52,2 55,6 72,8
BricoTa npukperuieHns HIxHEro 606a, cM 4,0 5,0 4,0
JInuHa MEXI0Y3MHS, CM 57 55 6,1
Yuciio BeTBEH, IIT. 2,4 1,9 2,5
Uwucno 60608 Ha 1 pacTeHue, mIT. 60 66,6 64,8
Uucrno ceMsiH ¢ pacTeHusl, 1IT. 86 105,0 117,2
Yucio cemsiH B 600e, mIT. 14 1,6 1,8
Macca 1000 cemsis, T 142 180 183
Macca cemsiH ¢ pacTeHus, T 18,0 19,0 20,9

[Ipn ompeneneHnu moOKasaTelaeld IPUTOJAHOCTH pAcTEHHH COM K MEXaHWU3UPOBAaHHOW yOOpke ObUIO
yCTaHOBIICHO ciietyroniee. Ha BbicoTy pacteHus B OoJblieid crerneHu mosnusiia oopadorka Llupkonom — 72,8, B TO
BpeMsl KaK BBICOTAa KOHTPOJIBHBIX PAacTeHUH cocTaBisia 52,2 cM. Y 3TOro ke BapHaHTa UIMHA MEXJIOY3JIUs
cocraBmsiia 6,1 cM, a Ha koHTposie — 5,7. Tak ke obpaboTka [[upKOHOM OKa3zana MOJIOKHUTEIHLHOE BIUSHUE HA
BETBUCTOCTh pacTeHHs. Ha BBICOTY MpHKpeIIeHHs HIDKHETO 000a MOJOXKWTENbHOE BIMSHHE OKa3zama o0paboTka
CeMsH DMUHOM — 5 cM, Ipu 4 CM KOHTPOJBHOTO BapHaHTa M llupkoHa. DTOT MpHU3HAK SBISIETCS BaXKHBIM, TaK Kak
P MeXaHMYeCKoW yOOpKe coM 3HAUMTENbHBIC TIOTEPH YpOKas MPOUCXOIAT MO MPUYUHE HU3KOTO MPUKPEIIIICHUS
600a (ypoBeHb cpe3a pacTeHH xkaTkou cocTaBiseT 10-12 cm).

KoMnoHeHTh! NpOAYKTUBHOCTH OTAEJIBHOIO PACTEHUSI BHOCAT B CBOM BKIJAJ B ypokaHOCTb. Ilo mpusHaky
4uciio 6000B HA OHOM PACTEHHH OTJIMYMIICS BapHaHT ¢ 00paboTKoi DnmHOM — 66,6 mt. Ha Bapuante ¢ llupkonom
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9TOT mokaszarenb coctaBmin 64,8 mr. [lo uymcay ceMsH ¢ pacTeHHs Jy4lIHe pe3ysbTaThl ObUIM Ha BapUaHTE C
Hupxonom — 117,2 wr. Bapuant ¢ Onunom — 105 mr. Takxke nmo yucny ceMsiH B 000e M KPYIMHOCTH CEMsIH
BapHaHTHl ¢ 00paboTkoit ®AB mpeBpIany MoKazaTeNM KOHTPOIBHOTO BapHaHTa. IIpu OIleHKE MPOIyKTHBHOCTH
pacTeHHiI HaONIOJaNach TaKXKe IOJIOKHTENbHAs TeHISHIWA. JIydmmii pe3ynpraT ObUT OTMEdeH mpu oOpadoTke
Hupxornom (HCPys = 0,67). Takum obpa3om, mpezmnoceBHas oopadoTka ceMsn O@AB 6iaroTBopHO oTpa3miach Ha
KOMITOHEHTaX MPOAYKTUBHOCTH PACTCHHUM.

[Ipn yuére pacmpocTpaneHus: OONE3HEH Ha BCXOax 00pa3IoB KOJUICKIIMN COM OBLIH IOMYYEHBI CIEAYOIINe
pe3ysbTaThl: B OOJBIIEH CTETIEHW BCXOMABI COM OBLIM MOpaxkeHsl OakTepro3oM — oT 50 mo 70 %. ®Pyzapno3 Obin
pacnpoctpaHeH B MeHblIed crenenu — oT 20 1o 40 %. Yuér Gosne3Heil Ha TPOHYATHIX JIMCTBSAX MPOBOAMICA B (azy
cHIOCHO# crenoct 6000B. Hambonbiee pacnpocTpaHeHHE Ha BCeX BapHaHTax OMBITA MMeNl OaKTepHo3: Ha
KoHTpose — 50 %, Dnun — 65 %, Lupkon — 60%. [Ipu 3ToM HaOIFOMANACH BBICOKAsI CTCIICHb Pa3BUTUS OOJIC3HU:
KOHTPOJb — 45%, DmuH — 80 %, [upkon — 90%. B OGomnbineil crerneHn OH MPOSBWICA Ha BapuaHte ¢ [{upKoHOM.
[opaxkeHue coun cenTopruo30M OBLIO OTMEYEHO B MEHbBIIEH CTENICHH: PACHPOCTPAHEHHOCTh OOJIE3HU COCTaBIIsLIA Ha
koHTpoie u Llupkone 10 %, Ha Bapuante ¢ OnuHOM — 11%. Ctenenp pa3BuTHs 3TOro 3a0o0jeBaHus ObllIa HU3KOI:
KOHTpOIb — 5 %, Llupkon — 10 %, OmmH — 13 %. CrnexyeT OTMETHTh, YTO B YCIOBHUSX BETETAIl[MOHHOTO IEpPHOIa
2015 roma mpenmnoceBHas oopadotka @AB He oka3ana BIUSHHUSA HA YCTOHYHNBOCTE PACTCHUH K 32a00JICBaHUSM.

Crmcok myOnuKanuii:

[1] Kopcaxos H.H. Memoouueckue yxazanus no usyuenuro KOJIEeKYuu 3epHosvix u 6060osvix kyaomyp. / HU. Kopcakos, O.11.
Aoamosa, B.U. Byoanosa u op.: —JI.: BUP, 1975. — 59 c.

[2] Kopcaxos H.H. Memoouueckue ykazanus no usyyeHuro ycmoudugocmu cou K epubnvim 6onesmusm. / HU. Kopcaxos, A.M.
Osuunnukosa, B.U. Muzéesa —JI.: BUP, 1979. — 46 c.

[3] axuposa @.M. Hecneyuguueckas ycmouuugocms pacmeHuti K cmpeccogvim gpakmopam u ee peeyasyuu. / [Llaxuposa
DOM. — H30.: Tunem, 2001. — 158 c.
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00 3¢ peKTUBHOCTH IPUMEHEHHSI TYMATa KAJUA ISl IPeAnoceBHO 00padoTKN ceMsIH
MOPKOBH CTOJIOBOM
Ilo30naxosa Onvea I'eopzuesna

Yymanoea Hamanvsa Hukonaegna
Bopowunun Poman Anexceesuu

Kemeposckuii cocyoapcmeennwiil ceibCKOX03UCMBEHHbLL UHCIMUNY M
Konopamenxo Examepuna IlemposHa, 00Kmop cenbCKoX03AUCMBEHHbIX HAYK
rom.vr.22@mail.ru

B ykaze mpesunenta Poccuiickoit @epepanuu 0 JOKTPUHE MPOJAOBOJIBCTBEHHON OE30MAaCHOCTH CTaBUTHCS
3amavya 00CCICUCHHOCTH OTCYCCTBEHHON OBONIHOM mpoaykiued He meHee 85-90 %. B KemepoBckoii obmactu
OJTHOW W3 TJIABHON OBOIIHOM KyIbTYpOH SIBISCTCS MOPKOBB CTOJIOBas. Ee MOMyJsIpHOCTh OOBSICHSETCS LEIbIM
PSAIOM MIPUYHMH M TPEXKJIC BCETO BBICOKHM COJCpKaHUEeM P—kapoTuHa, BuTamuHa PP, Buramuna B8, Buramuna B9,
ButamuHa C, makpoanemenToB: K, Ca, Mg, Na, P, mukposnementos: |, Co, Cu u ap. [ToBbinieHrE TPOAYKTUBHOCTH
STON KyJBTYpPHI 3aBHCUT OT Ka4eCTBa MOCEBHOTO MaTepHalia M eTro MOATOTOBKH K moceBy [1].

Hayunbllf ¥ TpakTHYeCKUH WHTEpEC NPENCTABIACT MONCK 3(P(EKTUBHBIX, SKOJOTHUECKH OE30IaCHBIX
METOJIOB BO3/ICHCTBISI HAa CEMEHA /IS ITOBBIIICHHUS HX ITOCEBHBIX KaU€CTB, OTIMYAFONIMXCS JEIIEBU3HON, TPOCTOTON
WCTIOJTHEHUSI U BBICOKOH 3()()EeKTHBHOCTHIO.

K 4uciy nepcrneKTHBHBIX arponprueMoOB, OKa3bIBAOLINX CTUMYJIUPYIOIIEE BO3ACHCTBIE Ha CEMEHA MOPKOBH,
UX MPOAYKTHUBHOCTb, CIEAYET OTHECTH HCIOIB30BAHHE PETYJIATOPOB POCTa M PA3BUTHS PACTEHHH T'yMHHOBOMH
IIPUPOJBIL.

U3 JIMTEPATYpPhbl U3BECTHO, YTO 'YMHUHOBBIC BEIIECCTBA BO3ﬂeﬁCTByIOT Ha UTHTCHCUBHOCTD XU3HCACATCIIBHOCTHU
pacTeHuii, O3BOJSIOT Oosiee A(PPEKTUBHO HCIOJIB30BATH BCE, YTO 3aIUIAHMPOBAHO TEHOTUIIOM, HO B CHIIy psja
IMPpUYUH OCTACTCA HEPCAJIMN30BAHHBIM. B cBs3u ¢ 3TUM BO3HHKIA HeO6XOHI/IMOCTL B U3Yy4YCHUU OTBETHOU peakuumn
CeMsIH MOPKOBH CTOJIOBOM Ha 00pabOTKy MX rymaroM Kamus [2].

Henp ucciienoBaHuii COCTOSIA B U3YUCHUU BIMSAHUSA TyMaTa Kajusl Ha MOCEBHBIE KaueCTBa CEMSIH MOPKOBHU
CTOJIOBOM.

UccnenoBanus  mpoBomwiau  Ha  IOByX  Kadenpax — «TexHomormm — XpaHeHUsT W IIepepadOTKH
CEITbCKOXO3SICTBEHHON MNPOAYKIMN» M «3eMIICZeNNs M PAaCTeHHEBOJACTBa» KeMepoBCKOro rocynapcTBEHHOTO
CEITbCKOXO3SICTBEHHOTO HHCTUTYTA.

Marepuajbl 1 METOABI.

OOBeKTaMu HCCICIOBAHUN CIYKHIM CEeMEHa MOpPKOBH croioBoi Hanrtckas 4. Ha ¢one xontpons (6e3
00paboTKH) H3y4yald TPU BapHaHTa OIbITA C Pa3IHYHOW O0O0pPabOTKON CEeMsH pacTBOpaMH TryMara Kajus
KoHIeHTpauuu koToporo Obutn — 0,01%, 0,001 % wu 0,005%. Onpenenenne MOCEBHBIX CBOWCTB MPOBOJMIN MO
I'OCTy 12038-84. CemeHa ceabCKOX03IHCTBEHHBIX KYIbTYDP. METOIBI OTIpe IeIEHHUS] BCXOXKECTH.

Cemena MopkoBH B koimdecTBe 10 mrTyk 3aknagsiBaHuy B gamku [letpu. IlpopamunBanie cemMsH NpOBOANIN
Ha (QUIBTPOBaNbHOW Oymare B TpPEXKpaTHOI IOBTOPHOCTH. Ha JecsaThlil JeHb omnpeaensuid JabopaTOpHYIO
BCXOXKECTb, Ha 12-pIii — MopdomeTpuyecKre IoKa3zaTesd (JUIMHY, CHIPYIO W CYXYK Maccy HpPOPOCTKOB).
M3MeHunBOCTb MOKa3aTelel OlleHUBAIM 0 BEIMYMHE pa3Maxa BapbupoBanus (V, %).

Pe3yabTaTsl Hcc/ieq0BaHUI.

IIpoBeneHHbIe B HOCIEIHHE TOJbl MHOIOYHCIECHHBIE HCCIIEAOBAHMS IOKAa3ald PA3HYI PEAKLUI0 CEMSH
CeIIbCKOXO3SIMCTBEHHBIX KYJIbTYp Ha 00pabOTKY pOCTOCTHMYIJIMPYIOIIMMH IIpenapaTaMyu T'yMUHOBOH ITPUPOJIBL.

[Ipumenenne rymMaTa Kajus Uil IPEIIIOCEBHOW 00OpabOTKH CEMSIH MOPKOBH CIIOCOOCTBOBAJIO MOBBILIEHHIO
71a00paTOPHOM BCXOKECTH IO CPABHEHHUIO C KOHTPOJIBHBIM BapHaHTOM (Tab. 1.)

Tabnwma 1
Brmsiane rymara xanms Ha 1a00paTOpHYIO BCX0KECTh CEMSH MOPKOBH
JIaGoparopHas BappupoBanue V,%
Bapuant o -
BCXOXKECTh, %0 min max
Kontpoinb 60 50 80 37,5
0,01 70 60 80 25,0
0,001 83,3 70 100 30,0
0,005 63,3 50 70 28,6
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AHanu3 NMOJYYEHHBIX JaHHBIX MOKA3aJl IOJIOKUTEIBFHOE BIMSHUE I'yMara Kajius KOHIEHTpPAalHMH pacTBOpa
0,001%Ha BCXOecTh CEMSIH, YTO CIIOCOOCTBOBAJIO XOPOLIEMY Pa3BUTHIO KOPHEBOW CHUCTEMBI M HaJ3eMHOW 4acTH
IpopocTKoB (Tabmn. 2). B cpeanem Ha 3TOM BapmaHTe 1abOpaTOpHAas BCXOXECTh cocTaBmia 83,3 % mpu pazmaxe

Bapeuposanus ot 70 % no 100 %. Kosddunuent Bapuanuu cocrasnn V=30 %.

OueHka MOpHOMETPHIESCKHX MOKa3aTeJel MPOPOCTKOB CEMSIH MOPKOBH

Tabmuma 2

JnuHa npopoctka, cM

Macca npopocTka, r

IIpenapar, KOHIEHTpanUsa 3 min max chipas BO3YIIHO-

cyxas
I 2,57 0,1 5,7 0,038 0,005
0,01 I 1,83 0,3 4,0 0,025 0,003
Il 1,80 0,2 3,7 0,035 0,004

X 2,07 0,2 4,47
I 2,69 0,5 4,5 0,003 0,002
0.001 I 2,39 0,5 5,0 0,024 0,004
' Il 2,38 0,5 4,5 0,008 0,004

X 2,49 0,5 4,67
I 3,98 15 6,7 0,033 0,002
0.005 I 3,08 1,0 52 0,045 0,006
' Il 1,89 0,2 4,0 0,032 0,004

X 2,98 0,9 53

KonTpons

I 2,1 0,5 4,0 0,049 0,003
Bes o6paGoTin I 2,7 1,0 3,7 0,047 0,004
Il 2,17 0,3 55 0,032 0,002

X 2,32 0,6 4,4

Tak, Ha KOHTpoOJIe JUIMHA TNpPOpocTKa cocTaBmia 2,32 cM. JlocToBepHO BBIIIE AAaHHBINA IOKa3aTelb Y
MIPOPOCTKOB Ha BapuaHTe ¢ KoHIeHTparmen 0,005% - 2,98 cm. ¢ BappupoBaHHeM 10 MOBTOpHOCTH OT 1,89 10 3,98

cM. YeTkoii 3aKOHOMEPHOCTH 110 (POPMHUPOBAHHIO MACCHI TPOPOCTKA HE BBISIBIICHO.

BapuanToM, CTUMYJIHPYIOIIMM MPOpACTaHUE CEMSH MOPKOBH siBisieTcss koHueHtpanus — 0,001%. T'ymar
kanust ¢ koHueHtpauue 0,005% He okazasn BIMSAHME HA NPOPACTaHUE CEMSIH, BOBMOXHO, TaHHAs KOHLIEHTpaLHs

CHUXKACT (I)epMeHTaTI/IBHyIO JACATCIBbHOCTh CCMCHU.

[omydeHHbIE B HAIIMX ONbITAX PE3YJIbTAThl COBMAMAIOT C MMEIOIIMMHUCS JAHHBIMH JPYTHX HCCIIeA0BaTeNeH,
YTO TIO3BOJSIET PEKOMEH/OBATH IIPEIIIOCEBHYIO OOpPaOOTKY CEMsSH MOPKOBM CTOJIOBOM T'yMaTroM Kajus B
koHueHTpauu pactsopa 0,001 % B kauecTBe 3()(HEKTHBHOTO NpHEMa NOATOTOBKU CEMSIH.

Crmcok myOuKanmii:

[1] Jlawesa, JI.B. Dppghexmusnvie npuemvl no020MosKU ceMsiH Mopkosu k nocesy / JI.B. Jlawesa // Kapmoghenv u osowu. -

2007. - Ne3. - C.18.

[2] Manaxosa T.A. Brusinue eymama kanus Ha 6U0I02UHECKYI0 AKMUBHOCHb HEKOMOPBIX CeNbCKoxo3sticmeennbx kKyaomyp/ T.A.
Manaxosa, M.M. Konocosa, J1.A. Qununosuy// Coepemernnvle meHOeHYyulU CelbCKOXO3SUCMEEHHO20 NPOU3E00CEA 6 MUPOBOT
akonomure: Mamepuanvr XIV Mescoynapoonoii nayy.-npaxm. kongpepenyuu [Onexmponnutii pecypc]//@I'EOY BO

Kemeposcxuii 'CXHU. — Kemeposo, 2015. — C.67 —70.

[3] Mamesocan I'.JI. Cogpemennvie mendenyuu 8 pecynuposanuu pocma pacmenuti: npoonemut u 3aoayu //Co. Hayu. Tp.
Hcnonvsosanue pecynisimopos pocma u nOIUMePHbIX Mamepuanos 8 ogowesoocmee / Jlenunepaockuii CXH. - 1986. - C.4-6.
[4] Manoicecos B.H., Bouwes A.B. Cnocod nosviwenus ypodicatinocmu u Kauecmea ceMsH MOPKO8U ¢ HOMOUWbIO HEKOMOPbIX
xXumuueckux seujecme //Obecneuenue cmabuIu3ayuu 8 yCilo8Uusx PelHOYHbIX opm Xo3sticmeosanus. - Boponexc. 1997, 4.2. -
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AcCneKTbI NoJIyYeHus1 Y100peHuil myTeM cOpaKUBaHMs 0TX0J10B B OMOpeaKkTope U uX
NpUMeHeHue
Bopowunun Poman Anexceeguy
Kemeposckuii cocyoapcmeennwiii ceibCKOX03ANUCMBEHHbIL UHCMUNY M
Hoszouskosa Onvea I'eopeuesna, K.m.H.
rom.vr.22@mail.ru

OTXO)II)I arpornpoOMBIIIIVIEHHOI'O KOMIUICKCA ABJIAIOTCA BaXHBIM MCTOYHUKOM 3JICMCHTOB NUTAaHUA paCTeHHﬁ,
MO2TOMY UX HUCIIOJIb30BAHUE UMECT 0OJIBIIOE 3HAYCHHE JJIA peryJIMpOBaHUdg KPYTroBOPOTa BEIIECTB B 3€MJICACIINU,
COXpaHCHHS U MOBBIIICHUSA COACPIKAHUA T'YMYCa B IIOYBaXx.

YuensiMu KeMepoBCKOTO TOCYIapCTBEHHOTO CENbCKOXO3SHCTBEHHOTO WHCTHTYTa OBUI M3y4eH MHPOBOU
OTIBIT TePepaboTKH M yTWIN3AIHUN OTXOAOB NMPOHM3BOACTB CENbCKOXO3SHCTBEHHBIX MPEANPHATHH M pa3pabOTaHbI
HOBBIE TEXHOJOTHYECKHE M TEXHWYECKHE DEIICHHSA, CyTh KOTOPBIX 3aKIIOYacTCs B MNPEOJOJICHHH MpoOsieM
YTHIN3AIMN OTXO0B CEIbCKOTO XO3SMCTBA ITyTEM HCIONB30BaHMS HX B KAUECTBE CHIPHsSI IS TPOM3BOACTBA Ororasa
¢ BbIpa0OTKOHW MOOOYHOM mHpoxykuuu — 3¢ QIIIOeHTa, SABIAIOIINAMCA IIEHHBIM 3KOJIOTHYECKH O€30IacHbIM M
JIETKOJOCTYIIHBIM ISl pAaCTEHUH OpraHuueCKUM yJI00peHHueM U Ororasa.

OTX0Abl CENbCKOXO3SIMCTBEHHOTO MPOM3BOJICTBA XapaKTEPHU3YIOTCS BBICOKMM COJIEp)KaHHEM YyIIIepoJa,
MOATOMY OHM JIy4lIe BCEro MOJIXOJAT AJIsl METAaHOBOTO «OposkeHHs». OOBIYHO JUIMTEIBHOCTh NepepaboTKu HaBO3a
KpPYITHOTO POraToro CKOTa COCTaBJISET ABe—UeThIpe HeAenu. JByxHenenpbHo! nepepadoTku mpu temmeparype 35°C
JIOCTaTOYHO, 4TOOBI YOUTh BCE MAaTOTCHHBIE SHTEPOOAKTEPUH M DHTEPOBUPYCHI, a Takxke 90% momynsiuuu Ascaris
lumbricoides 1 Ancylostoma [1,3]. Takum o0pa3zom, Guora3oBas TEXHOJIOTHS MO3BOJISIET YCKOPEHHO IOJIYYUTh
HaTypalbHOE OnoynoOpeHne, coaeprkaliee OMOIOrHIECKN aKTUBHBIE BEIIECTBA U MUKPOAJIEMEHTEI.

BuoynoOpenus, monydaeMble TpH aHAIPOOHOM COpaKMBaHWM NPUHIMIIHAANGHO  OTIMYAIOTCS  OT
MHUHEpAIBHBIX ¥ OPTaHUYECKUX YIOOpSHMII MEXaHW3MOM JCHCTBHS Ha pacTeHHs W mouBy. OHH 3a cdeT Ooraroi
MHUKPOQIIOPEl peaNnu3ylOT HPUPOIHBIH MEXaHW3M OO0CCIICYeHUS pPACTCHHH NUTATEIbHBIMH BemlecTBaMu. llpum
MONYYCHUH OWOyHoOpeHHs HaMH OBUIM HCIOJB30BAaHBI TEPMOQIUIBHBIC YCIOBHS. B TEpMOQDMIBHBIX YCIOBHAX
(55°C) momHOCTBIO TOTHOAIOT TATOTEHHAS MUKPO(DIOpa U SHIa TEITBMIHTOB, TEPSIOT BCXOXKECTh CEMEHA COPHSIKOB,
HAKAIIMBAIOTCSI BBICOKOAKTHBHEIE OMOJOTHYECKUE COCIMHCHUA KJlacCa ayYKCHUHOB, I‘I/I6eppeHI/IHBI, KWHHWHBI,
YCKOpSIIOIIHE 00pa3oBaHUE MEJNIOT0 psiia HEOOXOAMMBIX CTPYKTYp, Hampumep, xjgopoduiia, U (GEepMEHTOB,
MOBBILIAIOIINX 00pa3oBaHMe 3€JIEHOHW Macchl pacTeHusi. HakamiuBaroTcs HEoOXOAHMMBIE Ul OKOJIOKOPHEBOI
MHUKPO(DIOPHI U PACTEHUI COEJMHEHUs: TYMUHOBBIE M ()yJIHEBbIe KHCIOThI U MX COJM, AMUHOKHCIIOTBI, BATAMHHBI
B1, B2, B6, B12 u 1. 1 [2]. )KuBas muxpocdnopa 6uoynoOpeHuii, momnajaasi B Io4By, nepepadaTbiBacT KOPHEBBIE U
MO)KHUBHBIC OCTaTKH, CIIOCOOCTBYS 0OOpa3OBaHWIO TyMyca W MOBBIINICHUIO IDIOAOPOAMS TO4YB. buoymoOpeHwms
collepar pH3OCHEepHBIE MHKPOOPTAaHW3MBI, KOTOpBIE CHA0XXalOT pacTeHUs (UIUOJOTHYCCKH AKTUBHBIMHU
BEIIECTBAMH, BUATAMUHAMH, JTOCTYITHBIM a30TOM, YCHJIMBAIOT COMOOMIM3annio ¢pocharTos.

[Tocne mpoBeneHHs OMBITa MO BBISIBJICHUIO ONTUMAJBHBIX /103 W KOHIEHTpanuii ObUIO ONpenesieHO, YTO
6noynoOpeHns akTHBHBI B HEOOJIBIIMX 103aX M KOHIEHTpanusax. OnTuManbHbIe 1036 BHECEHUs cocTaBisoT 0,5 -
It Ha rekrap. [Ipu sTom mo3a mo NPK cocrasmser Bcero 0,6-1,2kxr (mist cpaBHeHHS - q03a o NPK MuHepambHBIX
ynobpenuii 6onee S0 kr/ra), 4To, OHAKO, OOECIIEUNBACT CYLIECTBEHHYIO MPUOABKY ypoxKasi, T.K. a30TOM PacTEeHHs
obecreunBaroT a30TPUKCUPYIONTIE OaKTEPHH, HAXOSIINECS B COCTaBe OMOYI00pEHUH.

B pesynprate ymoOpuTenbHOE ACUCTBHE IMOJydaeMbIX OMOYZOOpEHMH BBIXOAWT Ha COBEPIIEHHO HOBBIH
Ka4eCTBEHHBII YPOBEHb M B CHIy CBOMX OCOOEHHOCTEW 3TH yHOOpEeHHs HE TONBKO MOTYT HOJHOCTBIO 3aMEHHTH
MHUHEpaJbHBIE a30THO-(ochOpHBIE U KalUifHbIE yIOOpPEeHNs, HO M JaTh 3HAUNTEIBHYIO NMPHOaBKY B YPOXKAHHOCTH,
BOCCTaHOBUTH W TIOBBICUTH IIJIOJIOPOJINE MOYB. B OMOYI0OPEHUSIX MOTHOCTHIO COXPAHAETCS a30T, (hochOop U KaIHid.
OHM He coiepkaT INaTOreHHOW MHUKPOQIIOpPHI, SHI[ TEIbMHHTOB, CEMSH COPHSKOB, HUTPaTOB M HUTPHUTOB,
cnerudrieckux (QekanbHBIX 3aIlaxoB, CIIOCOOCTBYIOT PACKHCIECHHIO II0YB, IIEJIOYHAsi cpela YAOOpeHHH OveHb
OmarompusATHA IS KUCIBIX ITOYB [4].

Crmcok myOuKanuii:
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BaxseiimMu  ¢daxropamMy, MOBBIIAIOIUAMH 3(P(PEKTHUBHOCTh HCKYCCTBEHHOTO OCEMEHECHHS >KHBOTHBIX,
ABJISIIOTCS: cOAaTaHCHPOBAaHHOE KOPMJICHHE, 300THI'HEHHUYECKHE YCJIOBHS W CHCTEMBI COJCP)KaHMS, NPABHUIbHAS
OpraHM3anys HCKYCCTBEHHOTO OCEMEHEHHS, CBOEBPEMEHHOE BBISBICHHE OXOTHl M IPUMCHEHHE pPa3JIMIHBIX
CIOCOOO0B CTUMYJISIIUY OMIJIOAOTBOPSIEMOCTH KOPOB.

enecoobpa3HOCTh TPUMEHEHHUS TOPMOHANBHBIX W OWOJIOTHYECKH AaKTHBHBIX IIPEIapaToB, TUKTYETCS
HU3KAM YPOBHEM BOCIPOW3BOJUTEIFHOW (YHKIMU Yy CaMOK BO MHOTHX CTalaX, a TaK K¢ HEOOXOJMMOCTHIO
pEeryIUpOBaHUS BOCIPOU3BOAUTENLHOW (GYHKIMH B yciaoBusix ¢epM. OgHAKO UIUTEIBHOC MPUMCHEHUE
TOPMOHAJIBHBIX TpENapaTroB OTPHUIATEILHO BIHUSET Ha KAuyeCTBO MOJIOKA W Msca, MPHUBOJS allIeprHUeCKUM
peakiusaM y 4elloBeKa U )KMBOTHBIX [1].

C yd4eToM H3JIOKCHHOTO, aKTyaJbHO HAy4HOE OOOCHOBAHHC MPUMCHCHUS OMOTEXHHYCCKUX TNMPHEMOB U
TOMEOMATHYCCKHUX PEIapaToB.

qDHBHOTCpaHeBTPI‘IeCKI/IC MCTOJAbI U T'OMCOIIATUYCCKHUEC IIperaparbl AJIsd HpO(i)I/IHaKTI/IKI/I 6€CHJ'IO,Z[I/I$I JaroT
BO3MOXXHOCTbL CHH3UTb DJKOHOMHUYCCKHC 3aTpaTbl H n30eKaTh HAKOIUICHHS B NpOoAYKTax JKXKHUBOTHOBOJACTBA
OCTAaTOYHBIX KOJTHYCCTB XUMHUYCCKHUX COGZ[I/IHGHI/Iﬁ, NPEACTABIIAIOIINX OMAaCHOCTD AJIS 310POBbA HIOZ[Cﬁ [2]

Panee B ombITax IPH HMCKYCCTBEHHOM OCEMEHEHHMHM KOPOB HAaMH OBUIO HM3YYEHO INECTh BapHaHTOB —
Ja3epOonyHKTYpHI. JIazepHOE BO3/IEHCTBHE MMOBBICHIIO MPOIIEHT OIJIOAOTBOPSIEMOCTH KOPOB B cpetHeM Ha 20 %.

DJIeKTPONYHKTYypa B IPOIECCe OCEMEHEHUs! MoBbInaa 3((eKTHBHOCTH OIUIO0TBOPEHHs KopoB Ha 20,0—
33,3 %.

Ienp nccienoBaHmii — MPOBECTH CPaBHUTENBHOE H3yueHHE 3(P(HEeKTUBHOCTH 3JIEKTPOIYHKTYPHI ¥ IpenapaTa
YTeporuH Ui MOBBIMIEHUS OIUIOJOTBOPSAEMOCTH KOPOB IMPH  PEKTOLEPBHKAIBHOM CII0COOE HCKYCCTBEHHOTO
OCEMEHEHUSI.

Marepuaisl 1 METO HCCIIEOBAaHUH
Jist mpoBenieHnst onbiTa ObII0 chOPMHUPOBAHO 4 TPYIIIBI KOPOB IO 6 TOJIOB B KaXIOH.

B ombiTHEIE B KOHTPOJIbHYIO I'PYHIIbI OT6I/Ipa.]'II/I KOPOB II0CJIE HOPMAJIBHOTO OTECJIa, KIMHUYCCKU 310POBLIX.
Bruto IIPOBCACHO PEKTAJIBHOC HCCICAOBAHUEC BCEX KUBOTHBIX IS UCKIIFOYCHUSA AKYIICPCKO-T'MHCKOJIOTMYCCKUX
matoJioruil. JKHBOTHBIX OCEMEHSIIN PEKTOLCPBUKAIIbHBIM CII0CO00M HUCKYCCTBCHHOI'O OCEMCHCHUI.

W3 u3y4eHHbIX U OIIEHEHHBIX BApPHAHTOB IEKTPOITYHKTYPHI MPUMEHSUIN Hanbosiee 3¢ QEKTUBHBIA - depes
15 MuH TIOC)Ie BBEICHUS CIIEPMEI B TeUeHUE 3 MUH IPH YacToTe padoTh ammapara 10 I'm.

I'pynna Crioco0 Bo3IeHCTBHS
1-5 onpITHAS DNEeKTPOIYyHKTYpa uepe3 15 MuH rociie BBeIeHUs! criepMbl, Bo3aeicTBys Ha TA B TeueHue 3
MUH IIpH 9acToTe paboTs! anmapara 10 I'm.
2-51 OTIBITHAs Yreporun 3a 30 MUH 10 BBeIEHHs CIIEPMBI B 103€ 5 MJI BHYTPUMBIIIIEYHO
3-51 ombITHAs Yreporun 3a 30 MUH 10 BBeIEHHS + IEKTPOIYHKTypa depe3 |5 MHUH mociie BBeieHUs
CHEpPMBI
KOHTPOJIbHAS bes BozneiicTBus

YTeporus - KOMOMHHPOBAHHBI TOMEONATHUECKUI MpenapaT, KOTOPhIH YCHENTHO 3apeKOMEHI0Ba ceds B
JICYCHUH IIOCTIEPOIOBBIX 3a00JICBaHWH KOPOB, CBSI3AHHBIX C YMCHBIICHHEM COKPAaTHTEIbHON AaKTHBHOCTBIO U
YMEHBIIICHHEM TOHYyCa MaTKH y KopoB. CooOmieHnit 0 mpuMeHeHHH Y TepOoruHa IPH MCKYCCTBEHHOM OCEMEHEHHH
MBI He BcTpedanu. @opma BEIITyCKa - pacTBOP U MHBEKINH, pac(acoBaHHBINA B CTEKIITHHBIX (urakoHax 1mo 100 mur.

JduallpHC - CaMOKOHTPOJUPYIOIIUI AIHEPrOHEWpOaJaNTHBHBIN pPErynarop, NpeAHAa3HAYEHHBIH Ui
YPE3KOKHOM  DIIEKTPOHEHpOperysiuny, (OpMHUPOBaHUS — HEHpomomoOHOro  MMIysbca. BoccraHaBimuBaeT
MHOTOIapaMeTPUIEcKyto o0paTHyio cBs3b. [1o crioco0y Bo3aelCTBUS — 3TO KOPOTKOUMITYJILCHAS JICKTPOTEpaIus,
HO OTJIMYAIONIasicsl OT ABYX MPEABbIAYIINX HaJHMYHeM aJarTHBHBIX OOpaTHBIX CBS3EH.

HpOBGHeHHLIe HCCICAOBAHNUA CBUACTCILCTBYIOT, YTO JJICKTPOIIYHKTYPHOC BO3I[CI71CTBPIC MOBBIIIAJIIO
3(1)(1)6KTI/IBHOCTL OCCMCHCHHUA KOPOB, MO CPABHCHHUIO KOHTPOJIbHBIMU JKUBOTHBIMU. AHaTOru4YHbII pe3yiabTart ObLI
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MOJy4€eH IPU BHYTPUMBIIICYHOM BBeJCHUH Y TeporuHa. CieayeT OTMETUTh, YTO IpU KOMILJIEKCHOM BO3JEHCTBUU B
3-eil onbITHOW rpymnne 3(Q(eKTHBHOCT, OCEMEHEHHUsI B IEpBYIO 0XOTy coctaBuia 83,3 % . To ecTh mpumeHeHHe
nmaHHOM cxeMbl (YTeporud 3a 30 MHH 1O BBEIACHHS + 3JIEKTPOIYHKTYpa 4epe3 15 MHH mocie BBEIEHHS CIIEPMBEI)
saBIsieTcss HanOosee Y PEeKTHBHOIA.

I'pynna Cepsuc-niepuo WHaekc oceMeHeHus
1-s1 onpITHAS 69,2+1,9 1,41
2-51 OIIBITHAS 69,6+1,9 1,46
3-s1 ombITHAS 64,5+2,1 1,40
KOHTPOJIbHAS 76,8+2,3 1,60

OI_ICHI/IBa}I TIOJTYUYCHHBIE PE3YJIbTaThl OCEMEHEHHUSA 110 XapaKTECPUCTUKE MHHIACKCA OCEMCHEHUS KOpPOB,
HCO6XOI[I/IMO OTMETHUTH CHIDKEHUE KPATHOCTHU €I'0 B OIIBITHBIX I'PYIIIIax IO CPaBHEHUIO C KOHTpOHbHOﬁ.

B 1-i1 omeITHO# TpyIITie MHISKC oceMeHeHus coctaBmi 1,41, uro Ha 0,19 HKe, 4eM B KOHTPOJIBHOH, BO 2-i
OTIBITHOM TPyIIIe KPaTHOCTh OCEMEHEHHsI KOPOB /O IDIOJOTBOpPHOTro coctaBmia 1,46, uro Ha 0,14 Hmke, yeM y
KOHTPOJBHBIX aHaimoroB. CHIKEHHE HHICKCA OCEMEHEHHS OTMEUeHO B 3-i OMBITHOH Tpymme, B KOTOPOW OH
pasuscs 1,40, uto Ha 0,20 MeHbIIIe, YeM B KOHTPOJIHHOM.

VYpoBeHb OIIOMOTBOPSAEMOCTH MEKIY ONBITHBIMH W KOHTPOJIBHOH TPyNIIaMH KOPOB B MEPBYIO OXOTY
OOBIUSJI HA  MPOJOIDKUTENBHOCTh CEPBHC-TIEPHUOMA, KOTOPHIi y KOpOB 3-il OMBITHOM TIPYIIBI COCTABHUI
64,542, 1 105, 9TO TOCTOBEPHO Kopodue Ha 12,3 1Hs, 4eM y aHamoro KouTponsHoi (P < 0,05).

BeiBoabl. TakuMm 00pa3oM, KOMIUICKCHOE NMpHUMEHEeHHe YTeporuHa 3a 30 MHUH A0 BBEICHUS CHEPMBI U
ANIEKTPOMYHKTYPHI 4epe3 15 MUH nociie BBEJCHUS CIIEPMBbI ITOBBICHIIO 3((EKTUBHOCTD UCKYCCTBEHHOT'O OCEMEHEHUSI
B TIEPBYIO OXOTY Y KODOB.

Crmcok myOmuKanmii:
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Ouenka 3(p(peKTUBHOCTH BO3/1eJIbIBAHUS 03MMON MIIEHUIbI NPU OTJIHYAKIIMXCA HOpMax
U CPOKAaX MOCeBa HA I0ro-BocToKe 3anagnoi Cudupn
I'pubosckas Examepuna Bnaoumuposna

Kemeposckuii cocyoapcmeennwiii ceibCKOX03ANUCMBEHHbIL UHCMUNY M
Hunuyk Jlioomuna I pueopbesna, 00KmMop ceibCKoX03aUCMEEHHbIX HAVK, npogeccop
ekaterinagribovskaya@mail.ru

B ycnoBusix 9KOHOMHUUECKOIT HecTaOWIILHOCTH TPOOieMa HHTEHCH(UKAIIMY TIPOU3BO/ICTBA 3€pHA M POCTa €TI0
KOHKYPEHTOCIIOCOOHOCTH SIBIISICTCSl HauTIaBHeei [1]. YpoBeHb pa3BUTHSI 36pPHOBOTO XO3SIHCTBA CO31aET OCHOBY
CTaOMJIBHOCTH arpoNpPOMBIIIIEHHOTO KOMIUIEKCa B [IeJIoM. B ¢opMupoBaHuM TOBapHOTO PHIHKA 3€pHA BaXKHAs POJIb
MIPUHAIIICKUT YBEIMICHUIO YPOXKAWHOCTH, CHIDKSHHIO ce0ECTONMOCTH | YITyUIIEHHIO ero KadecTsa [2].

Brenpenne ananTupoBaHHBIX K MECTHBIM YCIIOBHSAM arpOTEXHOJIOTHIA CITIOCOOCTBYET YCIICITHOM peann3aliui
OHMOJIOTHYECKOTO TIOTEHI[Malla COPTOB O3WMOW TWIIEHUIBI ¥, KaK CIIEICTBHE, YBEIMUYCHHIO PEHTaOEIbHOCTH
BBIPAIIMBAHIS 3TOW KYJIBTYPHI B ONPEACICHHBIX IPUPOIHO-KINMAaTHIECKIX 30HaxX [3]. YBenuueHne ypokaiHOCTH,
CHIDKEHHE ce0eCTOMMOCTH M POCT MPHUOBLIN ONPEACIAIOT SKOHOMHUIECKYIO 3(()EeKTHBHOCTE TIPOU3BOICTBA COPTOB
03MMOM IMIIIEHUIBI.

[Ipu ompaBoaHHOM CHIDKEHHM HOPMBI BhICEBA DKOHOMHYECKHE IOKazaTelH (peHTaOeNbHOCTh M YHCTHIH
JIOXO0J1) BO3pacTaroT, a ce0eCTOMMOCTh TOHHBI 3¢pHA YMEHbBIIAETCSI, TAK KaK NPUOOpPETEHHE CEMSIH SIBIISIETCS] OJTHOI
u3 Haubosiee 3aTpaTHBIX CTaTel NMPOM3BOJACTBA CEIBCKOXO3SMCTBEHHBIX KyNbTyp [4]. C MO3MLMHU alanTUBHOTO
MOJX0/la ONTUMU3AIMS CPOKOB IOCEBAa B KaXKJOM KOHKPETHOM IPHUPOIHO-?KOHOMHUYECKOM PETHOHE IO3BOJISIET
MaKCHMaJlbHO pPEalM30BaTh NOTCHIHAIbHYIO IPOAYKTUBHOCTh 3a cueT d3((EeKTHBHOTO paclpeneseHus
TUAPOTEPMHUYECKUX  yciaoBUM [5]. VYuuThiBass MOYBEHHO-KIMMATHYECKHUE YCJIOBHS TEPPUTOPUH, TaKOH
muddepeHINpPOBaHHBI MOAX0J K arpoTEXHOJOTMYECKMM MpPHEMaM IIO3BOJIMT MOBBICHUTH IPOAYKTHBHOCTD,
9HEPTeTUYECKYI0 M HSKOHOMHUYECKYIO 3((EKTUBHOCTH BO3JCIBIBAHMSA O3MMOM NIICHUIB! [6]. DHepreTndeckas
OLICHKA OTPaXKaeT IKOHOMHUIECKYIO 3(PEKTUBHOCTh BHEPEHNS HOBBIX arpOTEXHOJIOTHII U cOPTOB [7].

Ienp wuccnemoBaHus 3aKIOYanach B CPAaBHUTEIBHOM H3y4YeHHH OuodHepreTndeckoi 3ddextuBHOCTH
BO3JIC/IBIBAHHS O3MMOU TIICHUIIBI MMPU PA3IUYAIOIINXCS CPOKAaX MOCEBa U HOPMAax BBICEBA B YCIOBHUSIX 30HBI
CEBEPHOM JIECOCTEIH MPEArOpHuil Foro-BocToka 3anaauo Cudbupu.

HccrnenoBanusi BBINOJNHEHBl B 30HE CEBEPHOW JieCOCTENHM MPEAropuidl roro-pocroka 3amanHoit Cubupu
(Kemepogckast o6sacth) B 2010—2013 rr. bbut 3a50eH Tpex(hakTOpHBIH ONBIT: TPH CPOKA MOCEBA: PAHHUIN — BTOpas
JIeKa/ia aBrycTa, CpeAHUI — TPEThs JAeKaja aBrycra, MO3AHUI — IepBas JIeKaa CeHTAOps, IpU Tpex HOpMax BBICEBA:
5,5; 6,0 m 6,5 MIIH. BCXOXKHMX CEMSIH Ha TeKTap. M3ydanuch deTsIpe copTa 03UMON MATKOW mineHuIsl. [lnomans
OnbITHOW JenstHkd — 0,6 ra, yueTHol — 35 M2, MOBTOPHOCTh — TpexKpaTHasl. [10UBBI IpeacTaBIeHbl YepPHO3EMaMU
BBIIIEIOYEHHBIMU TYYHBIMH, TSDKEIOCYTIIMHUCTBHIMHE TI0 TPAHYJIOMETPHIECKOMY COCTaBY.

BuosHepreTnueckyro 3((GEKTHBHOCTh BO3AEIBIBAHUS O3MMOW MIICHUIBI PAa3HBIX CPOKOB IOCEBA M HOPM
BBICEBA M3y4all MO METOJHMKEe «DHEpreTHueckas OLEHKAa TEXHOJOTHMH BO3/ENBIBAHHS MOJEBHIX KyIbTyp» [8],
3aKJTIOYAIONIEHCs] B CPAaBHEHUH COBOKYITHBIX 3aTpaT YHEPTHH HAa MPOMU3BOJCTBO NPOIYKIUH M KOJINYECTBA SHEPTUH,
MOJTy4aeMOH C ypoxKaeM.

B pacuer OnosHepreTuyeckoil 3PEeKTUBHOCTH MPOM3BOACTBA O3UMOW MINEHMIBI BKJIIOYEHBI CIIEIYIOLIHNE
CTaTbU PACXOJOB: DHEPro3aTrpaThl Ha CEJIBCKOXO3SICTBEHHBIC MAIIMHBI M 00OpyHOBaHHE, TOPIOYECMAa30uHBIC
MaTepuabl, OILIATy TPYAA, MEKTPOIHEPTHIO U CEMEHA.

Tak Kak OCHOBHBIE Pa3JIM4MUs B 3aTpaTax MPU BHIPANTUBAHUN O3MMOH MIIEHHUIBI OMPEIEISIOTCS pacXogaMu
Ha CEMEHa MPHU Pa3HbIX HOPMax BBICEBA, TO BaXKHO YUUTHIBATH OTY PAa3HUILy MPH pacdyeTrax OMOdHEePreTHIECKOM
3¢ hekTHBHOCTH. DHEPro3arpaTsl Ha MPUOOPETEHUE CEMSH, OTIpeIesieMble C Y4eTOM HOPM BhIceBa 5,5; 6,0; 6,5 muH
BCXOXKHX CEMSH Ha rekrap coctaBmin 12,56; 12,93; 13,29 I'Ix/ra COOTBETCTBEHHO.

B coorBercTBHM C UCIONB3yeMOIl METOJAMKOH OMO’HEpreTHUecKylo 3(PQEKTUBHOCTH OLEHHBAIH IO
CIICYIONIMM  TIOKa3aTeNisiM: YHUCTBIM JHEPreTHYECKUH J0XOJ, OIpPEACISIONIMNACS Kak pasHUIAa MEeXIy
9HEProcoJiep)kaHueM ypoxkas ¥ OOIMMH 3aTpaTaMH Ha BO3JENbIBaHUE; KOI(PGHUIMEHT SHEPreTHYecKon
3¢ PEeKTUBHOCTH, KaK OTHOIIEHHE YHCTOrO SHEPreTHMYECKOro J0XO0Ja K DJHeprosarparam; OHMOIHEPreTHYecKHi
ko3¢ ¢unuent (KI1/ nocea) — oTHOILIEHUE SHEPTUH, MTOJIYYEHHOH C ypokaeM, K SHEprozarpaTraM; SHepreTuuecKas
ce0ecTOMMOCTh 3epHa, ONIPEIEIAIONIast 3aTPAaThl YHEPTUH HA SAMHUILY yPOXKAas.

IIpu omeHke »HepreTHUecKod AH(PGPEKTHBHOCTH BO3AEIBIBAHUS O3MMON MIIEHWIBI IMPH OTIMYAIOIINXCS
HOpMax JHepreThdeckas ce0ecCTOMMOCTh IPOM3BOZACTBA 3€pHA 3a TOABI MCCIIEAOBAaHHWS ObUIa HaWMEHBIICH Hpu
HopMe 6,0 MITH BCXOXHX ceMsH Ha rektap — 4,6 I'J[»x/T 3epHa, BbIIe Ipu HOpME 6,5 MITH BCXOXHUX CEMSH Ha TeKTap
— 5,0 '/t 3epHa, HaNOOJBIIIEH TIPH HOPME 5,5 MITH BCXOXKHUX ceMsiH Ha rektap — 5,1 I'J[x/T 3epHa (puc.1).
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Puc. 1 Ilokazamenu oyenku duoinepzemuueckoil IhheKmueHocmu 6030€abl6aHUL O3UMOU RULEHULbL
(cpednee no mpem cpoxkam, uemuvipem copmam) npu pazHvix HOPMAx noceea,
30Ha ceeepHOIl 1ecocmenu npedzopuil 1020-eocmoka 3anaonoi Cuoupu, 2010-2013 za.

[lo pesympTaTaM HCCICAOBAHHS TOCEBBHI ¢ HOPMOH 6,0 MJIH BCXOXKHX CEMsSH Ha TeKTap NPH CPEIHHX
JHeprosarpatax W OoJbIIeH ypokaitHocTn (2,85 T/ra) obecnednminn HanOONBIIUH KOI(PPHUIIMEHT YHEPTeTHICCKOM
saddexTuBHOCTH (6,1), YHCTHIN 3HEpreTHYecKuit 10x01 (78,3 I'/Ixx/ra) u KIT1J] mocesa (7,1).

YuuteiBasg BO3pacTaHHE 3HEPro3arpar MpH yBEIHMYCHHH HOPMBI BBICEBA SHEPTeTHYECKH MEHEE BBITOIHBIMU
OBLIH TTOCEBBI TPH HOPME 5,5 MIIH BCX0KHX ceMsH. [Ipu MeHbpInx sHepro3arparax (12,56 I'/[x/ra) u ypoxaitHocTn
(2,49 T/ra) moceBBl MPHU AAHHOW HOPME OOECICUMIIM HAUMEHBIIEE KOJguuecTBO dHepruu 79,8 ['Jlxk/ra, 4ucThiid
sHepretuueckuii noxox 67,3 I'[Ix/ra, KI1J] mocesa 6,4.

CpaBHuTeNbHast OMOYHEpreTHyecKasi OLEHKA BO3/EIBIBAHNS O3MMOM IIIIEHHUIIBI B 30HE CEBEPHOH JIECOCTENH
npearopuil roro-Boctoka 3amnagHoi CHOMpH TOKa3aia, YTO 3HEpreTHdeckas ce0eCTOMMOCTh NMPOM3BOACTBA 3€pHA
NPY OJJMHAKOBBIX 3aTparax B CPEJHEM 3a rOAbl MCCIICOBAHMS BapbHpOBaja 10 CpOoKaM: OblIa HaMMEHbLISH NMpH
ToceBe B TPEThIO Jiekany aBrycra — 4,4 I'Jlx/T 3epHa, BbIlle IPH IIOCEBE BO BTOPYIO Aekany aBrycra — 4,8 I'JIx/T
3epHa, HanOouIbIIei B IepBoOit fekane ceHtsops — 5,5 I['Jx/T 3epHa.

Bonee Bpicokmii dncThIil SHepreTudeckuit moxon (81,5 T'Jlxx/ra) 3a roabl UCCIeNOBaHUS B 30HE CEBEPHOU
JIECOCTENM TPEAropuil 1oro-pocroka 3amagHodi CHOMpH IOMy4YeH NpH IOCEBE B TPETbel JeKane aBrycra,
obecreunBaromuii ypoxaHocTs 2,95 1/ra, mpu HanOoIbIIeM KOAQPHUIHEHTE SHEPreTHIecKOi AP PeKTHBHOCTH 6,3
n 6uosHeprerrmueckom kodddummente (KII) 7,3. bonee 3aTpaTHBIMHU ¥ YHEPTETUYECKH MEHEE BBITOIHBIMU OBLTH
MOCeBHI TepBOi Aekanpl ceHTsA0ps, KIIJ] KoTopsIx OBIT HAMMEHBIINM U COCTaBHII 5,9 MPH YHUCTOM SHEPTEeTHIECKOM
noxone 63,1 I'Jlx/ra (puc.2).
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Puc. 2 llokazamenu oyenku 6uoInepzemuueckoil Ihhekmuenocmu 6030e1616aHUSL 03UMOT RULEHUL b
(cpednee no mpem Hopmam, uemolpem COpmam) RPu PpazHvIX CPOKAX noceea,
30HA ceeepHoil 1ecocmenu npeozopuil 1020-eocmoka 3anaonou Cuoupu, 2010-2013 2z

Takum 00pa3oM, B 30HE CEBEPHOH JIECOCTENH TMPEIropHil FOro-BocToKa 3amamHoit Cubupum Hamboiee
9HEPreTHYECK! BBITOJHBIM SBIISIETCS BO3JICJIBIBAHME O3MMOMW IIIEHWIBI IIPU IIOCEBE B TPETHEH JieKaze aBrycra
ce0ecTOMMOCTh MTPOU3BOJICTBA 3epHA TpH 3ToM coctaBmia 4,4 I'[Ix/T 3epHa nipu KI1/] pasHOM 7,3, ipu HOp™ME 6,0
MJTH BCXOXKHX CEMSH Ha TeKTap, ce0eCTOMMOCTh IIPOM3BOACTBA 3epHA mpu 3ToM coctamia 4,6 I'Jx/T 3epHa, KI1/]
7,1.
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XapakTepucTHKA MUHEPAJIbHOT0 00MEeHA B OPraHu3Me KoOblJI YHCTOKPOBHOI BePX0BOii U
OPJIOBCKOM PbICHCTOM MOPOI
Maouukuna Tamvana Banenmunosna
bazcno Onvea Anexcandposna
Kemeposckuii cocyoapcmeennwiii ceibCKOX03ANUCMBEHHbIIL UHCIUNY M
bazno Onvea Anexcanoposna, x.c.-x.H., OoyeHm
dyadi-tanya@yandex.ru

Hcnonp3oBanue Jomaaell JTIOJbMHA B KauecTBE TSIJIOBOM CHJIBI, B CIIOPTE M JIPYTHX OTPACISAX BBI3BAJIO
HEOOXOJMMOCTb HM3Yy4YEHUS W YJIy4lIEHHS BaXKHBIX KauecTB JTHX JKUBOTHBIX, KOTOPBHIE OIPEICISIOT
paboTOCIOCOOHOCTD JIOMIAACH, MX (PH3HOIOTUICCKOE U PEIPOAYKTHBHOE cocTosiHue [1].

Ha ceropnsinmnii e B KemepoBCcKko# 00s1acTH BBIPOC MHTEpEC K OTPACIHM KOHEBOJCTBA: OPraHU3YIOTCS
TUIEMEHHEIE (PepMBI, KpECThIHCKHE ((pepMepcKre) X03SHCTBA, KOTOPBIE COAEPKAT U Pa3BOIAT JIOMAACH Pa3IMIHBIX
MOPOJ ¥ HANIPABICHUH NPOJYKTUBHOCTH.

[Ipu ceneKnnOHHO-TIIIEMEHHON paboTe ¢ JIONIaIbMH HHTEPHEPHBIE TOKA3ATEIH, B TOM YHCIIC OMOXUMHIECCKUE
MOKa3aTeIn KPOBH, OMPEAENSIOTCS PEAKo. 3a00p KpOBM Y JIOMIAAEH BBIMOJNHIETCS PErYJSAPHO ISl JHATHOCTHKH
MH(EKIMOHHBIX 3a0oneBaHuil. X0Td (PU3HMONIOro-OMOXMMUYECKHE ITOKa3aTeNId MOTYT OBITh MH()OPMATHUBHBI AT
YIIYYILEHUS YCIOBUM KOPMIIEHHUS, COJIEPKAaHUS TUIEMEHHBIX JlomaneH [2].

B ycnoBusx 3amagnoii Cubupu, B yactHocTd B Ky3bacce, OMoXxuMHUYecKHe IIOKa3aTeld KPOBH JIOIIAJEeH
PBICHCTBIX U BEPXOBBIX IOPOJ M3yUeHBI HEeAOCTaTOYHO. KpoMe TOro, akTyaldbHBIM BOIIPOCOM SBIISIETCS M3yuUeHHE
oOMeHa BEIIECTB, B TOM YHUCIC MHHEPAIbHOIrO, y IUIEMEHHBIX KOOBUI. DTO CIOCOOCTBYyeT mombopy Oosee
MNOAXOASIIMX CXEM KOPMJIEHHS MAaTOYHOTO IOTOJIOBbS, YTO OJAarompHsTCTBYeT TNOJNYYSHHIO HauOolee
’KU3HECTIOCOOHOT0 MOTOMCTBA [3].

Lenpto paboThl SABISETCS M3yYCHHWE OCHOBHBIX OMOXMMHYECKHX ITOKa3aTeled KpPOBH, XapaKTEPH3YIOIIMX
MHUHEPAIBHBIII OOMEH B OpraHM3Me IUIEMEHHBIX KOOBII B YCIOBHSAX KOHEBOAYECKOTO Xo3siicTBa KemepoBckoit
obmacru.

UccnenoBanms npoogmwmn B OO0 «bapauarckoe» KpamuBuHckoro paitiona KemepoBckoit obmactu Ha
KOOBLIaX OPJIOBCKOH DPBICUCTOM M YHCTOKPOBHOH BepxoBOil mopon. beum momoOpaHsl rpynmnbl U3 KIMHHYECKH
3I0pOBBIX KOOBLT B Bo3pacte oT 3 10 16 ner, mo 11 roioB B KakAo# rpyme.

Jl1g M3y4eHns COCTOSHUSI MUHEpPAJILHOTO OOMEHa B OpraHu3Me KOOBII Opanu KpPOBb Y BCETO MCCIETyeMOTro
MIOTOJIOBBS U3 SIPEMHOM BeHbI. B3siTHe KpOBH MPOBOAMIN YTPOM, 1O KOPMIICHHS.

OnpezneneHre OCHOBHBIX  OHMOXMMHYECKHMX IIOKa3aTelell  KpOBH, XapaKTepU3YIOUIUX  COCTOSHHUE
MUHEpaIbHOI0 00MEHa B OpraHHW3Me MOJOIBITHRIX KOOBLI, MIPOBOJMIN Ha OMOXMMHUYECKOM IOTyaBTOMAaTHYECKOM
anamuzarope Mindray BA-88A B maGopatopun OuortexHonorun U ¢usmonoruu xkuBotHeix PI'BOY BO
KemepoBckuil TrocynapCcTBEHHBIH CEIBCKOXO3SMCTBEHHBIH WHCTUTYT TI0 OOLIEIPUHATHEIM MeTOAMKaM. Bce
(pPOBEIC JaHHbIE, IOTYYSHHBIC B X0JIe IKCIIEPUMEHTa, 00paboTaau METOIOM BapUaLlMOHHON CTaTHCTUKY [4].

W3yueHne cocTosHUS MUHEPAJIHHOTO OOMEHa B OpraHM3Me JIOIIAJIeH BKIIOYAJIO ONPEJENICHNE COJep KaHHs
Kanpyst, (ochopa W MarHus B CHIBOPOTKE KpPOBH ITOJONBITHBIX JKMBOTHBIX. Pe3ynbTaThl HCCIICTOBAHUH
TPE/ICTABJICHBI B TaOJIHIE:

IMokazatens IMopoxa Hopwma [3]
YHCTOKPOBHAS OpJIOBCKAst
BEpXOBast phICHCTas
Kanpumii, MMOJIB/JI 2,53+0,3 2,56+0,28 2,5-3,5
Dochop, MMOITB/IT 0,76+0,99 0,98+0,89 0,7-1,9
Marswuii, MMOJIB/JT 0,74+0,11 1,13+0,35 0,6-1,5

Kanbuuii perynupyer cepJieuHylo 1esTeNbHOCTh, IPOHUIIAEMOCTh KIETOYHBIX MeMOpaH. Kanbiuii yqacTByeT
B TIOJICPKAHUN KOJUIOMTHOTO COCTOSHHS HPOTOIUIa3MBI, B MPOIIECCE CBEPTHIBAHMSA KPOBH M aKTHBAIIMM MHOTHX
(hepMeHTOB, B TOM YHCIIe JICHUTHHA3BI, TPUIICHHA, PUOOHYKIEa3sl, afeHnHo3uHTpU(pocharazpl.  OH HeoOXoauMm
JUTS PETYINPOBAHUS PEAKIUU KPOBU M TKAHEBOM KUIKOCTH, BJIMSIET HA YCBOSEMOCTH pochopa, IMHKA U TIOBBIIIAET
KHU3HECIIOCOOHOCTH MOJIOJHSKA, IS BO30OYIMMOCTH HEPBHON CHCTEMBI, YCHICHHUS COKPATUTEIHHON AEATEINbHOCTH.
Ha ycBoeHne kamplusi BIHSIOT BO3PACT M (PU3HOJIOTHUECKOE COCTOSIHHE JKHBOTHOTO, KOJIMYECTBO U COOTHOIICHHE
MHUHEpAIBHBIX 3JIEMEHTOB, HAJWM4YHe BHTAMHHAa D, yrieBooB, KUPOB M OenkoB B pammoHe. Iloctymaromme B
OpPTaHM3M YTJICBOJBI TIOBBIIAIOT BCACBIBAEMOCTH 3TOI'O 3JIeMEHTa. M30BITOK MOCTYNAromMX B OPraHM3M Kauus,
marHus, pocdopa, kenesa, MABEIEBOKUCIBIX U POCPOPHOKUCIBIX CONEH, KHUPOB, YMEHBIIAET YCBOCHUE KaJbIHsL.
IIpu HegocTaTKe KanblUs B pallMOHE JIOMIAAEH, YCUIUBAETCSA CEKPELUs TOPMOHOB OKOJIOIUTOBUIHON JKEIE3bl, UYTO
NPUBOAMT K MHCIIOJIb30BAHUIO KaJbLMs M3 KOCTEH, a y MOJIOJABIX J>XMBOTHBIX HaOJIIOAeTCsl PacCTPOHCTBO
nueBapeHuss Hemoctatok Kajplus B OpraHu3Me HapyllaeT HOPMaIbHBIH pOCT W (OPMUPOBAHHE KOCTSKA H
MPOBOLUPYET PAXUT Y MOJIOJHSKA, & HEAOCTATOK KabIMs Y B3POCHBIX KMBOTHBIX BBI3BIBAET OCTEOMAILLMIO [5, 6,
7, 8].
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VY mneMeHHBIX KOOBUT YUCTOKPOBHOM BEPXOBOI MOPOJIBI COJEPIKaHNE KANIbIHs B CBIBOPOTKE KPOBU HHMXKE Ha
1,2% 1o cpaBHEHHIO ¢ KOOBUIaMU OPJIOBCKOM pBICHCTON MOpoAbl. JlaHHBII MoKa3arenb y BceX KOOBLT HaXOAUIICS B
npenenax (GU3H0IOTHIECKOH HOPMBL.

OOMeH KaJplWs B OpraHM3Me TeCHO CBsi3aH ¢ ¢ochopom. Pochop BXOAWT B COCTAB CIOXKHBIX OCIKOB,
JKUPOB U YTJICBOAOB, YYacTBYET B TNIMKOTE€HE3€ WM TJIMKOJM3€, OKHCICHHM JXMPHBIX KHCJIOT, pacmaje OenkoB U
TOPMOHANIBHOH perymsinun. Ero coenuHeHns BRINONHAIOT OydepHble (GYHKIMU B KPOBH, YJaCTBYIOT B PETYIISIINU
(hepMEHTATUBHBIX TPOIECCOB M YYACTBYIOT B CHHTE3e Makpodprudeckux coeamHeHmit (AT, kpeaturpocdar). Y
MOJIOZBIX KMBOTHBIX MHTCHCHBHOCTH BCAachlBaHUs (ocopa 3HAUUTEIHHO BBIIIE, YEM Y B3POCIBIX M 3aBHCHT OT
tuna kopmieHus. Ha ycBoenue dochopa MOTyT BIMATh: COAEpIKaHUE TIPOTEHHA, KalblUs, KOHIIEHTPAIXS JaKTO3bI
¥ BUTaMHHOB B opraHmsme. Henocratok ¢ocdopa nmposiBisiercst B MpU3HAKaX OCTEOMAJLIIMU M PaxHTa, a TaKkxkKe
BBI3BIBAET MBIIIEUHYIO C1a00CTh, HApyIIEHHE BOCIIPOU3BOAUTENIBHBIX KAU€CTB U POCT KUBOTHBIX [8].

VY nneMeHHBIX KOOBUI OPJIOBCKOM PBICHCTOH mMOpojs! copepixkanue (ocdopa B CHIBOPOTKE KPOBHU BBIIIE HA
28,9% 1o cpaBHEHHIO C aHAJOTMYHBIMH MOKa3aTeISIMU KOOBLI YHCTOKPOBHOM BEPXOBOM MOPOABL. Y CTaHOBJICHHBIC
3HA4YEHHs HaXOAATCS B IpejiesiaX GU3H0J0rHIeCKOH HOPMBI.

Marnnii y4acTByeT B MEKKJIETOYHOM MeTa0oiM3Me, B aKTUBALMH (DEPMEHTOB, YIJICBOZHOM OOMEHE H
PETYIAUHA KHCIOTHO-IIEIOYHOTO paBHOBECH. bombmas 4yacTh MarHusl CONEPXKHTCS B KOCTHOH TkaHH. OH
Y4acTBYeT B OCBOOOXKIACHHM 3HEPTHU Ui paboThl MbII. Camast BBICOKAas MOTPEOHOCTh B MarHWM BO3HHKAeT B
MIEpHO/IBl HHTEHCHBHOTO pOocTa M (GM3UIECKON Harpy3ku. Ha BcachiBaHMe MarHusl y KHBOTHBIX OKa3bIBAcT BIIHMSHHE
CoJIep’KaHNE Kalus, a30Ta, OPraHMYeCKUX KUCIOT ((GUTHHOBOHM M ImaBeneBoi), ¢ocdopa, kampums, Knupa, HOHOB
cynbdata, pocdara B pannone u pH xumyca. Tak, B 3epHOBBIX KOPMaX OCHOBHOE KOJMUYECTBO MarHus HaXOIWUTCS B
KOMIUIEKCE ¢ (PUTUHOBOW KUCIIOTOM, B CBSI3H, C YeM ISl >)KUBOTHBIX OH HAXOJUTCS B TPYAHONOCTYIHOU opme. [Tpn
HEJIOCTAaTKE MarHus y JIOIa el CHIDKAIOTCS (DYHKIMHM HEPBHOMW, MBIIIEYHON ¥ KPOBETBOPHOH CHCTEM, Pa3BUBACTCS
KpaiiHsist B30y quMocTs [8].

VY mieMeHHbIX KOOBLI OPJIOBCKOW DPBICUCTOH IMOPOABI COJAEpXKaHHE MarHusi B KpoBH Bblme Ha 52,7% (B
npezenax (GpHU3MOJOrMYECKOW HOPMBI) 10 CPAaBHEHUIO C aHAJOIMYHBIMH MOKa3aTelIsMU KOOBLI YHCTOKPOBHOU
BEPXOBOI MOPOJIBL.

Taxum 00pa3om, B pe3yiabTaTe MIPOBEJCHHBIX MCCIECJOBAaHUN YCTAHOBJIEHO, YTO OCHOBHBIC OMOXMMHYECKHE
MOKa3aTead KPOBH, XapaKTEPH3YIOIIMEe MHHEPAIbHBIA OOMEH KOOBUI pasMYHBIX IOPOX, COJCPXKAIIUXCS B
OJITHAKOBBIX YCIIOBUSIX COJAEPKaHUS W KOPMIICHUS, HAXOAATCS B Tpenenax (U3HOJOTHYECKOW HOpMBL [lpm
CpaBHEHHUHM ITOKa3aTeNied KPOBU IUICMEHHBIX KOOBIT YHCTOKPOBHON BEPXOBOH MOPOJIBI JIOMIAJICH 1O CPaBHEHHIO C
KOOBLIAMH OPJIOBCKOM PHICUCTOM HOPOJIBI JIOCTOBEPHBIX Pa3Ininii HE BBISIBIICHO.
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Biausinue MUKPOOHOJIOTHYECKHX MPENapaToB HA BHIXOA M XHMHUYECKHI COCTAB IPYAHBIX
MBI HBIJIAT-0PoiijiepoB
3aonuyeea Mapus Anamonvesna
Kemeposckuii cocyoapcmeennwiii ceibCKOX03ANUCMBEHHbIL UHCMUNY M
benooxos Anexceii Anamonveguu
mariya.zyabliceva@bk.ru

OCHOBY MSCHOI'O NTHIEBOJCTBA POCCHM COCTaBIISET MSCO HBILIAT-Opoitnepor. [Ipogaykuus OpoiiepHOro
NTHUIICBOJICTBA COCTaBIsACT 86% OT Bcero o0ObEMa OTCUYECTBCHHOTO phIHKA Msca [5]. MHoronetHss pabora
CEJICKIIUOHEPOB C MTHIICH MO3BOJIMIA OJIYYHTh BEICOKOTIPOIYKTUBHBIC KPOCCHI LIBITLIIST.

Poccuiickne NTHULIEBOAYECKHE MPEANPHATHS HCIIONB3YIOT NTHIY BEIYIIMX MHPOBBIX (QUPM TaKUX, Kak
«['ubpo» (Hunmepnanmsr), «Mca» (Ppanmmsa), «Kodo» (CHIA), «Poce» (Lotmammums). 'eHOTHIBI 3apyOeKHBIX
JMHAN CTaJIH OCHOBOH IS CEJIEKINHU O0TeuecTBeHHBIX KpoccoB «CK Pycr-6», «CMeHa-7», «CHOUPSIK».

CoBpeMeHHBIE KpOCChl 00JaaloT BBICOKOW CKOPOCTBIO pocTa M KOHBepcued kopma. Hapsmy ¢ pocrom
HoKa3aTtelell MPOIYKTHBHOCTH OTMEYAIOTCs 3a00JIeBaHMs, BBI3BaHHBIC HapyIICHHEM OOMEHa BellecTB. boiesHw,
00yCIIOBJICHHbIE M3MEHEHUSIMH B XapaKTepe pPOCTa, MPOSBISIOTCS yXyALICHHEM KadecTBa msca. OTMedaercst pocT
HapyIIeHHH THUCTOJIOTMYECKOTO CTPOEHHS M METadoJIM3Ma MBIIIEYHBIX BOJIOKOH, KOTOpPBIE HPOSBISIOTCS B BHAE
0eJIbIX TI0JIOC, «IEPEBSHHOM TPYAN», MHONATHH TPyAHBIX MbIL [4]. TIposiBieHre TaHHBIX CUMIITOMOB CBSI3aHO C
kopmiieHneM ntunpl. C 1eibio NpoduIakTHKY 3a00eBaHUK 1 TOAJEPIKaHHS 370POBbs IITUIIBI UCTIOJIBb3YIOT TaKHe
KOPMOBBIE JI00aBKH KaK aHTHOMOTHKH, POOHOTHKH, PUTOOMOTUKH, TPEOUOTHKH ¥ POOHOTHKH.

IIpu »3ToM ¢ HCHOJIB30BAHMEM  KOPMOBBIX  AHTHOMOTHKOB  CBSi3aH  POCT  PAaCHpPOCTPaHEHUS
AHTHONOTHKOYCTOHYMBBIX IITAMMOB MHKPOOPTaHM3MOB. B CBsSI3M ¢ 3THM OT NPHMEHEHHs NaHHBIX IpETapaToB
OTKA3aJINCh EBPOINCHCKUE CEIbCKOX03HCTBCHHBIE IPEAIIPHSTHSL.

K 4mcity nepcneKTHBHBIX CPENICTB, TOBBIIAOIINX MPOAYKTHBHOCTD CEILCKOXO03SHCTBEHHON NTHUIIBI, OTHOCST
IpenapaTsl MUKPOOPTraHN3MOB.

Mexanu3M WX OCWCTBUS CBA3aH C 3acelieHHeM kenymodHo-kummedHoro Tpakta (OKKT) mrumst
MHUKPOOPTaHU3MaMH - MPEJICTABHTEISIMA HOPMAaIBHOW MHUKPOQIIOPHI, CIEACTBUEM Yero SBISICTCS YIIyYIICHHE
nestenbHocTH opranos JKKT [1,2,3].

C 1eJIbI0 U3YUCHUS BIIMSHUS MPEMapaToB MUKPOOPTaHU3MOB Ha KAYECTBO M BBIXOJ IPYIHBIX MBIIII] IIBITLIAT-
OpoitiepoB ObUT TMPOBENEH HAyYHO-XO3SHUCTBEHHBIM omnbIT. MccnemoBanust mnpoBoaumian Ha 06aze OOO
«MarHuTOropcKiii NTHIIEBOMYCCKHI KOMILICKC» Iuromaaka Ne2, UYensiounckas o6s. bsuto chopmuposano 2
OMBITHBIX U | KOHTPOJIbHAS TpyMma HBILIAT-OpoiiepoB kpocca «ROSS 308» mo 100 ronoB B kaxaoi. YciaoBus
COJlepaHusl OBUTM OJMHAKOBBIMH M COOTBETCTBOBAIM TPEOOBAHUSM MPOHM3BOAMTENS Kpocca. Kopmmmm mruiry
MOJTHOICHHBIMA KOPMOBBIMH CMECSIMH, MOJIONHSK OIBITHBIX TPYI JOIOJMHHATEIFHO C KOPMOM IIOJTydall
MHUKPOOHOIIOTHYECKUE TIPETIapaThl.

B TeueHne omblTa MPOBOAMIM YYET KMBOHM MaccChl NITUIBI. B KOHIE mepuo/ia BEIpaluBaHus ObLI MPOBEICH
KOHTPOJIbHBIA yOOH 1o 6 TONOB W3 KaxaoW rpynmbl. Taroke ObUM O0TOOpaHBl 00pa3mbl Oeoro msica IBIUIAT-
OpoiIepOB ONBITHOH M KOHTPOJIHOM TpyNmbl M HCCIENIOBAaH €r0 XUMHYECKHH cocraB. Pe3ynbTaTsl oOIbITa
00pabaThIBa CTATUCTHYECKUMHU METOIaMH ITPHU IOMOIIH NTaKeTa KOMIIBIOTEPHBIX MIPOTPaMM.

PesynbraTel aHATOMUYECKOH pa3fAesKyl TyIIeK IBIUIAT-OpoiIepoB IpeACTaBICHHI B Ta0IHIIE.

*P>0,05, **P>0,01

IMoxazarens T'pvmma
KonrpomsHan I I
B memom. r 340.0=16,7 636,0=27 1% 624,0=263*
Kosa,r 43,60=5.68 43,80=4.69 40,80=5.08
Kocru, r 139.0=69 160,0=21.2 133037
$une, r 365,872 452 2+34 3% 465 4225 §**

[To naHHBIM TaOJMIBI BUAHO, YTO Macca IPYAKH NTHIBI ONBITHBIX TPYNI ObliIa BBIIIE, YEM Macca IPYAKH B
KOHTPOJILHOM rpymme. JlocToBepHas pasHHIa [0 Macce TPYAKH MEXIy KOHTPOJILHOH W | OombITHOW rpynmnoi
cocraBuna 21,48%, mexny koHTponbHOH M |l ombrtHOW rpymmoit - 15,5%. Taxke oTMedeHO IOCTOBEpHOE
yBEIMYEHUE Macchl Guie B onbITHBIX rpynnax Ha 23,8% (1) u 27,39% (I1) coorBercTBenHO. [IpH 3TOM yBenmmueHne
Macchl KOXKH ¥ KOCTEH B OIBITHBIX IpyMNax ObLIO HEJ0OCTOBEPHBIM.
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[Ipu yBenuueHMM Macchl IPYIHBIX MBI BO3PAacTacT Harpy3ka Ha KOCTHYIO CHCTEMY, YTO MOJKET CTaTh
NpUYMHON (hopMHpOBaHUS TakuX Ae(EeKTOB Kak Oeyible MOJNOCHL. B CBs3M ¢ 3TUM Obula NMpOBe/leHa BU3yalbHas
OLICHKA Ka4eCTBa MsACA M NMPOBEICHBI HCCIEIOBAHMUS €0 XUMHUYECKOTO cocTaBa. [Ipu BU3yansHOI o1leHKe 00pa3oB
Msica 1e()EKTOB IPyIHBIX MBIIII] 00HAPYKEHO He ObLI0. Pe3ysbTaThl HCCIenOBaHMS XMMUYECKOTO cOCTaBa 00pasIoB
Msica TpeacTaBieHsl B Tabmaune. Kak BUOHO M3 TabIMIBI colepKaHUE CHIPOTO MPOTEeHHA B OeroM msice | onbITHON
rpymnsl 06110 Ha 4,46% Oonbie, a Bo Il rpynme Ha 1,7% MeHbIIe, 9eM B KOHTPOIbHOM rpynme. OgHako pa3HUNA HE
SIBJIIETCSL JOCTOBEPHOM.

[Ipu ompeneneHNH MacCcOBOM JOJIM BT YCTAHOBIICHO, YTO B 00pa3nax Msica NTHII ONBITHBIX TPYIII BIaru
ObUTO MeHblee, 4YeM B KOHTpoje. OIHOBPEMEHHO C 3THMM B MsCE NTHIBI ONBITHBIX I'PYII YCTAHOBJICHO OoJjiee
BBICOKOE COJIEpKAHUE CyXUX BellecTs, B I rpynmne Ha 0,62%, Bo II - Ha 0,38%, ueM B KOHTpOIIE.

Boree BBICOKYIO MacCOBYIO IIOJIIO XKHpa UMENTU 00pasiibl OelIoro msca OMBITHBIX Tpymmn. B Oemom Msice
pa3HuIa MEXKAY KOHTpOJbHOM U | rpymmoi coctaBmia 2,17%, 11 u konTpoabHoit rpymnmoit — 49,8%.

OO1ee conepkaHre MHHEpPAIBHBIX BELIECTB B MSICE YCTaHABJIMBAIOT 10 MacCOBOHW Jl0j€ ChIpOH 30ibl. B
OMBITHBIX 0Opa3uax msca | u |l rpynn copepxanue coIpoii 30561 OBUIO BBILIE, YeM B KOHTpoJibpHOU Ha 1,57% (I) n
0,78% (I1).

IMoxazarens Bummaca T'pyima
KouTponsHag I I
Crrpoii npoteny, %o Benoe maco 21.62+002 22 63032 2125205
Temu0e MACO 1590201 1638=0_7 18.01=024
(Obmrag emara, %o Bemos Maco T4.45=015 7411002 7435032
TeMuOe MACO 740512 74,760 46 74,720 44
Cvxoe pemecteo, % bemos Maco 25.55=015 2571012 2565032
Temm0e MACO 2504=12 25232046 25.20=044
Crrpas zo0ma %o Benoe maco 1274001 1.20=0.05 1,280 005
TeMHEOS MACO 1.15=0.003 1.18=0.03 1.18=0.01
Crrpoit =up, % Benoe maco 1354013 138023 2.60=0, 18%*
Temm0e MACO 365057 3.78=087 3.11=017
**P>(,01
TakuM 00pa3oM, MpHU HCTIOIB30BAHMM MHUKPOOHOJOTHYECKUX MPENaparoB B pallOHE IBILISAT-OpoiliepoB
OTMEYEHO yBEIMYEHHE MACChl IpyAKH IBIUIAT | rpynms! Ha 21,48%, Il - Ha 15,5%. Ilpn obBanke rpyakd LBITIIAT-

OpoiiiepoB ycTaHOBIIEHO NOBbILIeHHe Macchl Guiie Ha 23,8% (1) 1 27,39% (I1) B cpaBHEHUH C KOHTPOJIEM.

N3yuaemble mpenapaTsl OKa3ajld MOJOKUTEIHHOE BIMSHHME HAa MHUIIEBYIO IIEHHOCTh MsCa TPYJHBIX MBI
ntunel. OTnpeneneHo yBelndeHHe MacCOBOM JOJIM CYXHMX BEIIECTB, B TOM YHCIJIE 32 CYET yBEITHYCHHS MacCOBOM
JIOJM JKUpa ¥ 30iil. Ha OCHOBaHMM BBIMIEW3IIOKEHHOTO MOXKHO CIEaTh BBIBOJ, UTO Ipenaparthl 3(QeKkTHBHBIX
MHUKpPOOPIaHM3MOB B KOPMJIEHHH TNITHIBI YBEJIMYUBAIOT BBIXOJ MAacChl TPYJKH W MOBBIIIAIOT MHUIIEBYIO IIEHHOCTh

Msca.
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HN3y4deHue npoueccoB KOMIOCTUPOBAHMS NPH MOJYYeHHUH OMOY100peHH S U3 OPraHUuYeCKUX
0TX0/10B
Jecuna Maiia J/leonuoosena
Kysbacckuii 2cocyoapcmeennviil mexnuueckutl yuueepcumem um. 1. @. I'opbauesa
Henamosa Anna FOpvesha, k. 6. H., doyenm
Blaze0O8@yandex.ru

OnHOM M3 DKOJOTMYECKHX IpoOJIeM COBPEMEHHOW NMBIIM3AIMU SIBISICTCS YTWIM3AIMSA OTXOJOB
MPOU3BOJICTBA U MOTPEOJICHNUS, OJJHUMH MX KOTOPBIX SIBISIIOTCS 0caaku cTOYHBIX BoJ (OCB) ropoickux ouMCTHBIX
coopyxeHuil. OCB mpakTHUECKH MOJHOCTBIO XPAHSITCSl HA TEPPUTOPHUSIX OUUCTHBIX COOPY>KEHHUH, UTO MpeBpaliaeT
UX B odar OaKTEpHOJNIOTMUECKOW W TOKCHKOJIOTHYEecKoi omacHoctH. B Toxke Bpems OCB mepcrekTuBHO
UCIIONB30BaTh B celbCKOM XoszsictBe. Tak, OCB comepxar 5,1 % asora, 1,6 % docdhopa, 0,4 % xamus.
JloCTymHOCTB 3TOTO a30Ta I CEIbCKOXO3IHCTBEHHBIX KyJIbTYp coctaBisieT 50-85 %, a dpocdopa — 20-100 % (1o
cpaBHeHHIO ¢ cymepdocdarom). Takum obpaszom, OCB mo comepkaHHIO ASTHX OJJIEMEHTOB HE YCTyIaeT
TPaIUIIMOHHOMY OpTaHWYecKOMY yHnoOpeHmio - HaBo3y. OmgHako, B OCB comepkaTcst maToreHHbIE OPTaHU3MBI U
TOKCHYHBIE d11eMeHThI. [103TOMy HcTob30BaHue ero B He IepepaboTaHHOM BHJE HEJOITYCTHMO.

IlepcnexTBHO TOTOBUTH KoMIOCThl u3 cMecu OCB ¢ BIaromoriomialoIUMH  OPraHOCOJEp KAIIUMU
MaTepuajaMM (HampuMmep, ONMIKH, JUTHUH, KOpa, COJOMa 3JIaKOBBIX KYJIbTYp), KOTOpBIE TakKXKe SBISIOTCA
MacCOBBIMH OTXO/IaMH CEJIbCKOTO XO3SIHCTBa, epeBooOpadaThiBatoiell mpompinuieHHOCTH. [1, 2, 3]. [TonyueHHble
KOMIIOCTBI MOXHO HPUMECHATH IJIA y,u06peH1/1;1 3€M€CJIb, OTBOJAUMBLIX IIOJ IOCAAKU OPEBCCHO-KYCTAPHUKOBBIX
Hacaxc):[eﬁnﬁ, MapKoB; 1Oo4 HAOJIOJCTHUC KYJIbTYPHBIE CEHOKOCHO- HaCT6I/IH1HI>IC yroabsa; IoJa TEXHUYCCKHUEC
KyJIbTYPBI, @ TAKXKE PU PEKYJIbTHBALINH 3€MEIIb.

HGHL}O JaHHBIX PICCHeZ[OBaHI/Iﬁ cTrajia pa3pa60TI<a TCXHOJIOI'HHU Hepepa60TKH MCCTHBIX OPraHUYCCKUX
OTXO0A0B METOAOM YCKOPEHHOI'O YHPABIAEMOI'0 KOMIIOCTUPOBAHUA C MNOJNYUCHHEM IIPOAYKTA, MPUTOAHOrO IJIsL
I[aJ'ILHeI\/’IH.ICl"O HCIIOJIB30BAHUA.

Jns m3ydeHusl mpoleccoB, NMPOTEKAIOMNX B XOJE CO3PEBAHHMS KOMIIOCTA, ompeaeieHus 3(dexTHBHOCTH
KOMITOCTHPOBAaHHS HUCTIOIb30BAINCH MUKPOONOIOTHUECKIE METOIBI HCCIIeIOBAaHMUM: ammedHslii Metoq Koxa; MeTon
NpelenbHbIX pa3BefeHuil; Meron «ammmukamuin» E.H. Mwumycruna, W.C. Boctposa, A.H. IlerpoBoii mis
OTIpeNIeNeHHUs] IeJUTIONIONUTHYECKOH aKTUBHOCTH MHMKPOOPTaHM3MOB IO PA3IOKEHUIO JHHSHOTO IOJOTHA; METO[
obpactanus mouBeHHbIX KoMO4ukoB ([.I. 3Bsarunmes, 1991, E.3. Tennep, 1993) misa BbisiBIeHUs a30ToOakTepa U
HEJUTION030pa3pyaloInX MUKpooprann3MoB. DMuccuto CO2 onpenensiii abcopOunoHHBIM MeToIoM. HaBecky
cybcrpara B konmdectBe 100 r momeranu B cocya-uzonsarop (d = 10 cm, h = 15 cm), BHyTph cTaBuwin yameuky (d =
5 cMm) ¢ 5 ma 2N NaOH. [ToBTopHOCTE ombITa TpexkpaTHas. Bpems skcnoszmnuu 24, 48 u 192 4. Ilocie dero
yamedky u3Biekanu u turpoBamn 0,2 N HCI ¢ denondranennom. Brigenernnoe xommdecto CO2 ompenensua ¢
YYETOM XOJIOCTOTO THTPOBAaHUS (IIEJIOYb 3a NMEPUOZ SKCIO3WIMHK TOMEIIadn B cocyx 0e3 cydctpara oObeMoM,
paBHBIM 00BEMY CBOOOIHOTO IIPOCTPAHCTBA B COCYIE).

OnbIT OBLI IOCTABJIEH B CJICAYIOIINX BapuaHTax:

OCB+T1panchopMUpOBaHHEIEC OTIKH
OCB+tpanchopmupoBaHHas cojIoMa
OCB+HaTtuBHas cojaoMa

OCB+topd

OCB+0KHCIIEHHBIH YTONIb
OCB+nucToBoii oma

KonTtpons — OCB.

Nook~wbdpE

K ognoit vactu OCB yriiepoacoaepkaiiyue oCTaTKu T00aBISLTUCH B pa3HBIX cooTHomeHmsx: 0,5; 1; 2 u 3
yactu. Beero npoaHanu3upoBaHo 24 OMBITHBIX BAPHAHTOB M | KOHTPOJBHEIA. Bo Bce BapHaHTHI TOOABISIIH OYBY
JUIsl BHECEHUS JOCTATOYHOT'O KOJIMYECTBA MOUYBEHHBIX MUKPOOPIaHU3MOB.

TpanchopMHPOBaHHYIO COJIOMY IOJIYyYaJId TPEIBApUTENbHBIM KOMIIOCTUPOBAHHEM HATHBHOW COJIOMBI C
OTXO0JIaMH CKOTOOOEH B T€UCHHE 2-X HEAEIb.

Muxkpobuororudeckuii ananu3 ObUT IpoBeNeH depe3 1 mecsn 3kcnosunuu cyoctpatoB. [ToBTopHO Yepe3 2
MecsIIa.
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BapuanT CooTHOLIEHNE O0111E€ KOIMIECTBO
KOMIIOHEHTOB MHKPOOPTaHU3MOB, KJIeTOK/1 T cyOcTpaTa
1 mec. 2 Mec.
OCB+T1panchopMuUpOBaHHBIE OTIMIKI 1:2 4,3x10° 1,2x10°
OCB+tpanchopMupoBaHHas COIOMa 1:2 5,1x107 1,5x10™
OCB+naTuBHas cojioMa 1.2 1,9% 10’ 7,9% 10°
OCB+1opd 1:2 1,9x10° 2,4x10°
OCB+0KuUCIEeHHBIH yroib 1:2 7,6x10° 6,8x10"
OCB-+1HCTOBO}T OMat 1:2 2,3x10° 8,9x10°
OCB-+HaTHBHBIE OIUIKHA 1.2 4,1x% 10° 1,9% 10°
Konrpois (OCB) - 5,0x107 1,7x10°

HanGonbmrass 9uciIeHHOCTs MHKPOOPTAHM3MOB IO CPABHEHMIO C KOHTpPOJEM OOHapy)XeHa B BapHaHTaxX
«OCB-+HaTHBHBIE OmiIKE» B cootHomernnn 1:1 — 1,9x10° kmerox/r, «OCB-+1pancpopMHUpOBaHHBIC OIUIKH» B
cootromennu 1:1 — 1,2x10" krerox/r, «OCB+tpanchopMupoBaHHas coIoMay B COOTHOIEHHA 1:1 — 1,5x10%.

bruta m3yueHa MHTEHCHBHOCTH IIPOLIECCOB PA3lIOKEHHUsS KJIETYaTKH B IKCIEPUMEHTE MHUKPOOpPraHW3MaMHU
pa3nuuHbIX cyOctparoB. Hawnmywmine pesynbrartel JOCTUTHYTHI B BapuaHTax «OCB+rpanchopmupoBanHas
coimomay, «OCB-+tpanchopmupoBanubie ommikn», «OCB+rtopd», «OCB-+tuuctoBoit omam». Hawubiciias
AKTHBHOCTH LEJUTIOJI030pa3pyLIaloInX MHKPOOPTaHU3MOB oTMeueHa B cyocrpare «OCB+ropd» (1o okoHuaHUM
SKCIEPUMEHTa CTENeHb pa3iokeHus TkaHu cocraBuia 100 %). B ombeiTHRIX BapmaHTax (kpome Bapuanta «OCB+
OKHCIICHHBIH yTOJIb») aKTHBHOCTD ISIUTIONI030Pa3pyIIAIOIINX MUKPOOPTaHIN3MOB IIPEBHIIIACT KOHTPOJIBHYIO.

[NomydeHs! pe3ynbTaTsl ONPEAEICHUS YUCICHHOCTH aKTHHOMHIICTOB 1 HEKOTOPBIX (PH3HOJIOIMYECKUX TPYIIT
MHUKpPOOPIraHU3MOB. [loydeHHbIE pe3ynbTaThl TOBOPSAT O IOBOJBHO BHICOKOH BO BCEX BAapHAHTAX UYHCICHHOCTH
OJIMTOHUTPO(HIIOB, CIOCOOHBIX YCBaWBaTh MHUHHUMAJIbHBIC KOIMYECTBA a30Ta, KOHICHTPUPYS €ro B CBOCH IuIa3zMme.
MakcumanbHasi 4HCICHHOCTh aMMOHH(HKAaTOpoB 3apeructpupoBaHa B BapuaHTte «OCB+TpanchopmupoBanHas
cosomMa» - 48 MIIH. KJICTOK/T — yepe3 2 Heaenu SKcno3unni. C TeueHneM BPEeMEHH BO BCEX BapHaHTaX YHCICHHOCTD
aMMOHU(HUKATOPOB YMEHBIIIAETCS, YTO CBUJETEIBCTBYET O CHIDKCHHM TEMIIOB IIpoliecca MHHEpaIn3alnuu
OPraHMYECKHUX BEIIECTB. BaXHO OTMETHUTh, YTO pPACTUTEIBHBIE OCTAaTKH CTHUMYJIUPYIOT pPa3MHOXKCHHE
LEJUTI0I030Pa3PYIIAOIUX MUKPOOPTaHU3MOB, YHCIEHHOCTh KOTOPBIX PACTET B XOJ€ KOMIIOCTUPOBaHHSA BO BCEX
BapHaHTax.

I/ICCHGI[OBEIHI/ISI ToKa3aJii, 4YTO BO BCEX OMNBITHBIX BapHaHTAX KOMIIOCTOB IO CPABHEHUIO C KOHTPOJIEM (KpOMe
BapuaHTa «OCB+ OKHCIEHHBII yrojby) MOBBIIACTCS «IsIxaHue» (BbyeneHue CO,) cyOcTpaTa, COOTBETCTBEHHO
YBEJINYUBACTCS OOMacca MUKPOOPIaHH3MOB.

N3yueHa BO3MOXKHOCTH NPHUMEHEHUs TOJyYEHHOTO OMOryMyca (KOHEYHOTO MpOJYKTa) MPH BBIPAIINBAHUU
KyKYpy3bl, TOMaTOB 1 KapTO(eJIs.

B Ttabnnmax mpHBOAWTCA XapaKTEpUCTHKAa INPHPOCTa KYKypy3bl M ypokas KapTodeisi, BBIPALIEHHBIX C
MpUMEHEHHEM OHOTyMyca, IPUroToBiIeHHOTO Ha ocHoBe OCB u Topda. OOmuii ypokail ¢ 3KCIepHIMEHTAIFHOTO
y4JacTKa coCcTaBHII 52 1oYaTKa KyKypys3bl, C KOHTPOJILHOTO — 31 movaTok.

Tun Bricora paccazsl nepen [IpomexyTouHsIil 3amep IIpupocT ypoxas,
KYJIBTY BBICQJIKOW B TPYHT, CM BBICOTBI PACTEHHH, CM %
pbl
¢ buorymycom 0e3 ¢ buorymycom 6e3 buorymyca
KYKypy OGrorymyca
3a 46,5+3,03 34,442.94 114,9+ 94,0+4,66 67,7
5,98
Bapuast O6mas Macca KiryOHeH ¢ Komnaectro CpenHsis Macca OJHOTO KITyOHS, T
(xapTodern) OJIHOTO KyCTa, KT KIIyOHE B 0JJTHOM
KycTe, ITYK
KouTpois 2,33+0,49 18,5+4,95 123,83+54,64
OmusiT 2,87+0,61 19+4,58 199,27462,65

[TpubaBka ypoxas kaprodens cocraBuiaa 18,8 %. IIpu 3ToM KommuecTBo KIyOHEH B KyCTE€ B OIBITHBIX
BapUaHTaX M KOHTPOJIbHBIX HE OTIMYAJIACh, & YBEIMUUBAINCH MAacca U pa3Mepbl KITyOHEeH.
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Ha ceronusninuii neHp, OMoyn00peHusi, aHaIOTHUHbIE NIPEAIaraeMoMy, NPOU3BOISATCS U3 HaBO3a KPYITHOTO
poratoro ckora (KPC), koHckoro HaBo3a. Pa3pabaTbiBaeMas HaMH TEXHOJOTHS OCHOBaHa Ha IepepadoTKe
JOCTYITHOT'O OCaJIKa TOPOJCKHX CTOYHBIX BOJ U IPYI'MX MECTHBIX OTXOIOB, YTO SBJISCTCS PELICHHEM SKOJIOTHYSCKOH
npoOJeMbl TOpoja C IONYYEHHEM IOJE3HOTO IPOXYKTa, HE YCTYNAloIIero JOPOTOCTOSIIMM —aHAJIOTaM.
KoHKypeHUus Ha JaHHOM pBIHKE IIPUCYTCTBYET, HO KOHKYPEHTHBIE IPOIYKTHI B OCHOBHOM IIPOU3BOASATCS M3 HABO3a
KPC u HanpsiMyro 3aBHCST OT €ro CTOMMOCTH. A B CBSI3H C €XETOIHBIM €ro MOAOPO’KaHUEM, LIeHa KOHEYHOTO
npoaykTa (6norymyca) pacTeT, i KOIHIEeCTBO MOTPEOUTENICH CHIKACTCS.

B Kemeposckoii obmactu niena HaBo3a KPC mist po3HHYHBIX noTpeduTenel komebnercs 6-7 T. p. 3a Ky30B
«Kamaza» (0komo 5 T), COOTBETCTBEHHO, OHOTYyMYyC y KOHKYPEHTOB JIOPOKE, YTO JEJaeT €ro HEBBITOJHBIM JUIs
OCHOBHOTO CJIOSl PO3HUYHBIX MOTpeOuTeNnell (IeHCHOHEPhI-JayHUKH ), i, COOTBETCTBEHHO, ONITOBUKOB.

Koneunsri MpOAYKT 6y;[eT 3HAYUTCIIbHO HMIXKC II0 CTOHMMOCTHU (KaK OIIT, TaK H pO3HI/IHa), HC yCTynas B
Ka4€CTBEC, YTO CTAHCT OCHOBHBIM ITYHKTOM J{JI IPUBJICYHCHU A noxynaTeneﬁ.

Ilokynmatenu —  caJOBOABI-TIOOUTENH,  CaJOBOAYECKHE  TNUTOMHHUKHM, MPEANpUATUS  YroJbHOM
MPOMBILIUICHHOCTH (A7l PeKyJbTUBALMU 3€MEJb), TOPOJCKOe XO3sHcTBa (mpojaxka OuoynoOpenus (st KiIymoO,
MOCAJIK! IEPEBBEB), IPEAIPUATHS CEIBCKOTO XO3SIHCTBA.

B Kemeposckoit ob6mactu nopsinka 100 TeIc. Ta 3eMelb, KOTOPBIM TpeOyeTcst peKyabTuBanus. [lomydaemoe
O6uoynoOpeHre MEepCIeKTHBHOE HCIIONB30BATh A BOCCTAHOBJICHHS TAaKMX 3eMenb. Ha ceropHsmiHuid NeHb B
KemepoBckoii 00acT OTCYTCTBYET NMPOU3BOACTBO OMOYROOpEHHMH M3 OPraHWYECKUX OTXOJOB B MPOMBIIIICHHBIX
Macuitadax.

IIpoBeneHHBIE HCCIEIOBAHUS MO3BOJIMIN ONPEACIUTh ONTUMAIFHBIC COOTHOIICHHSI MCXOMHBIX CyOCTpPaToB
JUIsl KOMIIOCTUpOBaHusi, oHU cocTaBuiau 1:1 m 1:2, rme 1 4YacTe — a30TcoAepKaliuii KOMIIOHEHT, B KauecTBe
KOTOPOTO HCIIOJIb30BaTId OCAJOK TOPOJCKUX CTOUHBIX BOJ, | M COOTBETCTBEHHO 2 YAaCTH - YIJIEPOJICOIEpKalIuit
KOMITOHEHT, B Ka4eCTBE KOTOPOTO UCTIOIH30BAIM MECTHBIE OTXO/IbI U CHIPKE.

N3ydeHne MHUKpOOHOJIOTMYECKHX IPOLECCOB I0KA3alo, YTO CO3PEBAHUE KOMIIOCTa B psAf€ BapHAHTOB
HacTymaeT Yyke depe3 1,5 Mecsma OT Hayaja »SKCIO3MLIMU. YCTAHOBJIEHbl ONTHUMAaJbHBIC MapaMeTpsl
KOMITOCTHPOBaHMS: TeMieparypa cmecn 60-65C, BnaxxnocTs 60%, peryisipHOe IepeMenInBaHie cyocTpaTa Ui ero
aspanun, pH 6,6. Ps BapmanToB cMecel IOKa3aJld XOPOIINE PE3YNbTaThl 0 MHUKPOOHOIOTHIECKOH aKTHBHOCTH,
CpPOKaM CO3pEBaHUsI KOMIIOCTOB, IIOJHOTE TpaHCc(opManuy HCXOAHBIX KOMIOHeHTOB (Hampumep, OCB-+topd,
OCB+tpanchopMUpoBaHHBIC OIMJIKH, OCB+rtpancdopmupoBaHHAs coJyiomMa). Hpyrue BapUaHThI
(OCB+oxucnenssiii yroims, OCB+HaTHBHBIE OMIIIKK) TPeOYIOT JabHEUIIeH JOpaOOTKH COCTABA.

Crmcok myOuKanuii:

[1] Jlecuna M.JI. Cnocob 6uomexnonoeuueckoli 04UCmKU CMOYHbIX 800 XUMUYECKUX NPpou3eoocmes - Mamepuanvl
Meowcoyrnapoonou monooexcroi kongepenyuu «dxonoaus Poccuu u conpedenvhvix meppumoputiy (20-22 uions 2012 2.) /
Kemeposo, 2012 e.

[2] Jlecuna M.JI. Pazpabomka buomexnono2uu nepepabomru 0caoka 20po0CcKux cmoutvlx 600 - Mamepuanvt Mesicoynapoonoi
MonooedicHou Kongepenyuu « buokamarumuyeckue mexHono2uu u mexHoI02UU 80300HOGIAEMBIX PECYPCO8 8 UHMEPECax
payuonanrsHo2o npupodononvzogarusy (10-12 cenmaopa 2012 2.) / Kemeposo, 2012 2

[3] Jlecuna M.JI. H3yuenue yeanonozopaspywaroweii akmusHOCMu MUKPOOP2AHUIMOS NPU nepepadomKe omxo0os 6
opeanuueckoe yooopenue - Cooprux mamepuanos VII Bcepoccuiickotl HayyHO-NpaKmuieckoll KOH@epeHyuu MOI0ObIX YYEHbIX C
MedHcOYHapoOHbim yuacmuem «Poccusa monooasny (21-24 anpens 2015 2.) / 2. Kemeposo, 2015 e.

[4] JTecuna M.JI. Buomexnonozuueckuii cnocob nepepabomku op2anuieckux omxo006 - Mamepuanwt I Mesicoynapoonozo
3A0YHO20 KOHKYpPCA HayuHO-uccredosamenvckux pabom «llepcnexmusnol nayku — 2015» (12 okmsbpsa 2015 2.) / Kazanw, 2015 e.
[5] Jlecuna M.JI. Paspabomka onmumanbHuix yCio8uil KOMROCMUPOBANUSI MECIHBIX OP2AHUYECKUX OMX0008 OJisl NOLYYeHUs.
buoyoobpenus - Céoprux mpyoog Beepoccutickoil HayuHo-npakmuueckoli Konghepenyuu MoioobixX Y4eHbIX, ACNUPAUmOos U
cmyoenmog « JKkono2us u 6e30NacHoCmy 8 mexHocepe: cospemennvle npobremul u nymu pewerusy (5-6 Hosbps 2015 2.) / -
FOpaa, FOTHU TITY, 2015
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Cnoco0 npou3BoOACTBA COJIO0BOI0 IKCTPAKTA
Hazumoea Examepuna Bacunvesna*™
Ilo3onakoea Onvea I'eopzuesna™*
Kemeposckuii mexnonocunweckuii uHcmumym nuiyesou npomvluLieHHocmu (yHusepcumem)*

Kemeposckuil 2ocyoapcmeeninlil ceibCKoX03sticmeenHblil uHcmumym**
Pomanos Anexcanop Cepeeesuu, 0.m.H.

ks-41@mail.ru

B Hacrosiiee BpeMsi IOBCEMECTHO Ha XJI€OONEKapHBIX MPEIIPHIATHAX HCIOIb3YIOT COJOM0OBBIE SKCTPAKTHL
Wx wucnonb3oBaHne OOYCIIOBICHO TEXHOJOTMYECKUMH CBOMCTBAMH W PSJIOM IPEUMYILECTB IO CPAaBHEHUIO C
JPYTHUMH TIPOAYKTaMH COJIOZOBEHHOI'O HMPOW3BOJACTBA. Hamu mpejsiokeHa cieayromasi TEXHOIOTHs TPOM3BOACTBA
COJIO/IOBOTO HKCTPAKTA: MOJTOTOBICHHBIN COJIOA WHCIEKTHPYIOT, YAAJISIS THUIIBIC 3€pHA M MOCTOPOHHHE NPUMECH,
3aTeM ToABepraloT apobnennio. JlpoOmHa momaeTcs B OKCTpydep, Tae mnpu Temmeparype 120-200°C
OCYIIECTBIISIETCS HKCTPYAUpPOBaHME. BBIOOp IDaHHOTO TeMmepaTypHOTO HHTEpBajla OOYCIOBICH TEM, YTO IIPH
HI3KUX Temmeparypax (menee 120°C) maHHBIN mporecc mpoTekaeT Hed(h(eKTHBHO, a MpH TeMmIeparypax Ooiee
200°C nabmomaeTcs TopeHne IpoOHHBL. DKCTPYANPOBaHHAS APOOHHA HAMPAaBIIAETCs HAa SKCTPAKIIHIO IIPH MacCOBOM
COOTHOIIEHUH CHUCTEMBI ChIpbe:dKCcTpareHT 1:4 - 1:10. B kauecTBe SKCTpareHTa HCIONB3yeTCs BOJA, YTO MTO3BOJIUT
OCYIIECTBIISITh MEPEXO B PAacTBOP BOAOPACTBOPHMBIX KOMIIOHEHTOB 3KCTpyzaaTa comoaa. Cremyromast cramus —
THIPONU3 3aTopa B TemmeparypHoMm nuamazoHe 0 - 60°C. Bwibop TemmepaTypHOro auama3zoHa 0OyCIOBJIEH
BO3MOYKHOCTBIO MJIM HEBO3MOXKHOCTBIO MPUMEHEHHUS Pa3IMYHOI0 00OPYAOBaHUS, TaK, HalpUMep, IpU OTCYTCTBUU
YCIIOBUM Harpesa 3aTopa, MOXHO OCYHIECTBIIATH TMAPOJINA3 IIPU KOMHATHOW TEMIIEPAType, YBEIMUYUBAsS IIPU 3TOM,
JO3UPOBKY BHOCHUMBIX AMHIIOJIUTHYCCKUX U HEJUIIOJOJIUTUYCCKUX (bepMeHTOB, €CJIN KE€ BO3MOXKHOCTH HarpeBa
3aTopa €cTh, JO3MPOBKY AaHAJIOTMYHBIX ()EPMEHTOB Lelecoo0pa3Ho KOppeKTHpoBaTh. Llemmononutuieckue
(hepMEHTHBIE TIpeTapaThl B 3aTOP BHOCAT B 3aBHCHUMOCTH OT Temneparypsl oT 0,1 mo 0,5 MI/Kr cyxux BemecTB
coiona, a ammnonurideckne — oT 0,1 mo 0,7 MI/Kr CyXmX BEIIECTB KpaxMmaja C HENbI0 €ro THAPOJIN3a |
pacIieuieHns] HeKpaxMaJlbHBIX TOJIcaxapruaoB. [IpoJomKUTeIbHOCTE THAPOIN3a COCTaBisieT oT 3 1o 12 vacos.
Crenyromei cranueil ABIsIETCS pa3AeieHHe 3aTopa Ha CYCIIO M 0Ca0K, C 3TOH IETbI0 MOXKET MPUMEHSATHCS JTF000M
(usmueckuit MEeTOA, HaIpuMep, HeHTpUyrupoBanue, GUIbTpoBaHue U T.1. [lomydeHHOe cycao HampaBiseTcs Ha
CTyIlEHHE [0 COAEpKaHMS CYXHX BemecTB 55-76%. IlomydeHHBI KOHIEHTPUPOBAHHBIA DKCTPAKT MOXKET
BBICTYIIaTh B POJIK I'OTOBOT'O MPOAYKTA, TO €CTh, HAIPABJIACTCA Ha YIIAKOBKY, a TAKXKC, MOXCT OBITh HCIIOJL30BaH B
BUJIE CBIPbS ISl JallbHEHILIEro MOJYYeHUs! CYLICHOrO COJIOJIOBOTO JKCTpakTa. Ecinm HeoO0XOJMMO MONYyYUTh
CYILEHBIH COJNIOAOBBII 3KCTPAKT, TO IOCJE CTYLIEHUs, SKCTPAKT II0AAETCA HAa IPAaHyJIMPOBAHKE, 3aTEM Ha CYLIKY IIpH
temmneparype 50-55°C no Bnaxknoctu 5-10%, nanmee, BBICYIIEHHBIE YacCTHIIBI yMakoBbIBalOTCA. Kpome Toro,
BO3MOYKHO M3TOTOBJICHHE OPHKETOB M3 IpaHyi. ITOT Mpoliecc Mpou3BoAUM IpHu AasieHuH oT 50 mo 200 Mlla, uto
0OYCIIOBJICHO HMHIMBHIYaJIbHOM NpPECCyeMOCThIO TpaHyjd, a TakKke, OT XapaKTePUCTUK HCIOJIb3YeMOTro
00opyIoBaHUs.

Tak, HanpuMep, Ha XJIeOONEKAPHOM NPEINPHITHH BO3MOXHO OPraHM30BAThH CIIEAYIOLIEE NPOM3BOACTBO:
COJOX  pKaHOH  (DEPMEHTHUPOBAHHBIM  B3BEIIMBAETCS HAa  ABTOMATHYECKMX  BEcCax, COJIOJl  PrKaHOM
HepepMEeHTHPOBAHHBIM B3BEIIMBACTCS M M3MEIbYaeTCs Ha MOJIOTKOBOW WJIM BalbLIOBOM apoOmike. PepMeHTHbIE
npenapaTsl pa3BoOAAT BOJAOH KOMHATHOM TeMiiepatypsl B cooTHowmeHuu 1:20.

Comonn pxaHO#W (hepMEHTHPOBAHHBINA YBIAKHSIIOT BOJOIPOBOIHON Bomoil ¢ Temmeparypoit 20+£2°C mo
TEXHOJIOTHYECKON BIIAXHOCTH 15% W SKCTPYAUPYIOT Ha OJHOIITHEKOBOM JKCTpyaepe mpu Temmepatype 120°C.
I"'0TOBBIN 3KCTPYAAT OXJIAXKIAIOT U U3MENbYAI0T HAa MOJIOTKOBOM MIIM BaJIBIIOBOM JIpOOUIIKE.

M3menpueHHbIH He(epMEHTHPOBAHHBIN COJIOJ] CMEIIMBAIOT ¢ BOOH Temneparypoit 30-35°C B cooTHOMIEHHN
1:3 u BeImepkuBaroT 30 MUHYT U1 aKTHBALIMH KOMIUIEKCA COOCTBEHHBIX (DePMEHTOB.

M3MenpueHHBIH IKCTPyAAT cMentnuBaeTcsi ¢ Bojon temnepatypoit 30-35°C B cooTHomeHuu 1:4 B 3aTOpHOM
anmapare, 3HadyeHue pH noBomurcs no 5,5 noOaBieHHMEM KaIbIMHUPOBAHHOM COJBI, IOCIE YEro BHOCSTCS
depmenTHbie npenapatsl Buckopepm”™ n dyrrammi” 800L.

3aTtupaHue BeJeTCs HACTOMHBIM CIIOCOOOM C BBIICP)KUBAHUEM CIEIAYIONINX TEMIEPATYPHBIX Tay3:

-45°C - 30 MuH.;

-52°C - 30 MuH.;

-63° - 200 muH.;

-70°C - 60 MuH.;

-72°C - 20 MuH.;

-78°C - 0 MCUE3HOBEHUS CHHETO OKpAaIIMBAHMSI 110 HOaHON Tipobe (HO He MeHee 10 MuH.)
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- 90°C (unakTHBanys GEepMEHTOB) — 25 MUH.

Topstunit 3atop oxnaxknaercs 10 80°C m HampaBisieTcs Ha (QUIBTPOBaHUE HA paMHOM (uibTp-mpecce. 1o
OKOHYaHMH IIponecca (HIBTPOBAHMS COJIOZOBas IPOOMHA HANPABISIETCS HA BBICYIIMBAHHUE, JKUIKUH SKCTPAKT
HAaIpaBiIAeTCs Ha CTYIICHUE.

JKupxwii SKCTpakT yBapuBaeTcs Ha BaKyyM-BBIIApHOM YCTaHOBKe npu Temmeparype 65-70°C mo
cojepkanusi cyxux BemecTB 75,0£2,0%. Boma u3 06apoMeTpHdyecKOro KOHIEHCATOpa WCIOJB3yeTCs s
MPUTOTOBIICHUS CIEAYIOmEro 3aropa. llomydeHHBIH SKCTpakT comepkuT 67% cyxux BemecTB, 59% K Cyxum
BEIECTBAM PEAYLUPYIOIIUX BEIIECTB B IepecyeTe Ha MAIIbTO3Y.

T'OTOBBIIl 9KCTpaKT YMaKOBBIBAIOT B Tapy, OTBevamomryto TpedoanusMm ['H 2.3.3.972, paspemennyro x
NPUMEHEHUIO0 opraHamu PocnoTpeOHan3opa Uil YHAaKOBBIBAaHMS IHIIEBBIX IPOXYKTOB. ['OTOBBI HSKCTPaKT,
BO3MOJKHO, HCIIOJIb30BaTh ITPH POU3BOJICTBE Xy1eOa. Xi1e0, N3rOTOBICHHBIN C UCIIOIL30BAHUEM JJAHHOTO 3KCTPAKTa,
XapaKTepu3yeTcst BBICOKUMH MOTPEOUTEIbCKUMH CBOHCTBAMH.

Takum 00pa3oM, NPEUIOKEHHBII CIIOCOO IONYYEHUsS! COJIOJOBBIX SKCTPAKTOB II03BOJIIET HCIOJIH30BATh
MSATKHE TEeMIIepaTypHbIe PEKUMBI, 3a CUET Yero TEeXHOJIOTHYECKHE CXEMBI MOTYT KOPPEKTHPOBATHCS IS KaKIOTro
KOHKPETHOTO TIPOM3BOZCTBA, B 3aBHCUMOCTH OT TOTO, Kakoe 0OOpyIOBaHME HMEeTCs B HalW4uu. JlaHHBIM
CIOCOOOM BO3MOXHO TIIOJNydEHHE KaK CYIICHBIX, TaK M JXHIKHX COJOJOBBIX AIKCTPAKTOB, a TaKkKe OpHKETOB
COJIOMIOBBIX 3KCTPAaKTOB, C COJCpKaHMEM CyXHX BemecTB 55-76% U ¢ TOBBIIIEHHON MHKPOOHOIOTHYECKOM
CTaOMIBHOCTBIO HKCTPAKTA M POIYKTOB, N3TOTOBJICHHBIX HA OCHOBE HETO.

OTO MO3BONMT PACIIMPUTH ACCOPTUMEHT BBIIYCKAaEMOW TPOAYKIMH U3 OJHOTO BHAA CBHIpbS Ha
MPEANPUATHSAX.

Crincok myGnukanuii:

[1] Jlronuna, E.M. Bauanue napamempos sKCmpy3uoHHOU 00padomKu PHCAHO20 CON00A HA COOePHCAHUE 8000PACBOPUMBIX
seugecms 6 sxcmpyoame / E.M. Jlonuna, C.B. Kpayc, B.C. Hynuxuna// Xpanenue u nepepabomxa cenvxoscoipwvsi, - 2006. - N4 —
C.24-25.

[2] Pyooav B.B. [Ipoussoocmeo keaca/ B.B. Pyoonvg. — M.: «Jleckas npomviuunennocmovy, 1982. — C. 63-68.
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IIpumeHeHne OMOJIOTHYECKUX CPEICTB 3alIUTHI OT YellyeKPbLIbIX BpeauTe/ieil CMOpOANHe
yepHoii B yciioBusix Kemeposckoii o0s1actu
Hapoypueea Mapus baiizaxoena
Kemeposckuii cocyoapcmeennwiii ceibCKOX03ANUCMBEHHbIL UHCMUNY M
Paxuna Mapus Cepeeesna, kanouoam OU0L02UYECKUX HAVK

Tonosuna Eseenus Anexceesna, cmapuuil npenoodasameiv
Ra Machka@mail.ru

AKTYaJbHOCTh IPUMEHEHHUS OHOMPENapaToB MPH BBIPALIMBAHUH STOAHBIX KYJIBTYDP MPOJOIKACT OCTABATHCS
BBICOKOH B CHJIy HECKOJNBKHX MPHYHMH, M, B MHEPBYIO OdYepelb, HX MPEHMYIIECTBOM B BBICOKOH CTEmeHU
9KOJIOTHYECKOH 0e30MacHOCTH ISl PACTCHUH M IOJIC3HOW SHTOMOGAYHBI, a TaKKe CHI)KCHHM HArpy3Kd Ha
OKpyKaromryto cpeny. McciemoBaHust TpOBOIWINCE Ha uépHOM cmopomuae (Ribes nigrum L.), kak omHo# u3
HanOoJlee LEHHBIX SATOAHBIX KYyJbTYp, BhIpamBaeMbix B Cubupu. CMOpoIuHY MOBpeXIaoT Oonee 75 BHIOB
pasnuYHBIX Bpemurenei. K ux gmcimy oTHOCATCS KpBIXKOBHUKOBas oraeBka (Zephodia convolutella Hbn), moukossrit
wrenr (Cecidophyes ribis Westw.), cmopomuunas mons (Lampronia (Incurvaria) capitella Cl), sHekotopbie BHmbI
TIIEH, MayTHHHBIE KIICIIH, Pa3JInYHbIe IIMTOBKU M HEKOTOpBIE Apyrue. B cBs3M ¢ 3TUM 1ienbio Haleil paboThl ObLIO
N3Yy4YCHUC BIMAHUA 6I/IOJ'IOFI/I‘-IGCKI/IX nmpenaparoB Ha YUCJICHHOCTD YCHUTYCKPBLIBIX Bpe}lHTeHeﬁ B YCJIOBUAX 3ar1a;[H01?1

Cubupu.
Marepuajibl 1 MeTOABI

[ToneBble SKCHIEPUMEHTHI TIPOBOJIIIMCH 10 OOIIETIPUHATHIM METOMKAaM Ha M0CAJIKaX YEepPHOW CMOPOJAWHEI B
000 «IInomonuromMHUK» [IpokombeBckoro paiiona Kemeposckoii obmactu B 2015 r. Jlns ucciaemoBanus ObuIA
B3ITHl crienyromue copra: Kcioma (crammaprt), Pura, UepHsblit skemuyr, ArpoiecoBckas, Mmma, ITymmicras.
OueHnBagach COPTOYCTOWYMBOCTH CMOPOIMHBI YEpPHOW K Hamboiee pacmpocTpaHeHHBIM (uTtodaram B
wiogonuroMurke — K KpebkoBHuKoBO#M oruéeke (Zephodia convolutella Hbn) u Cmopoaunnoit moxu (Lampronia
(Incurvaria) capitella Cl ). Paro BecHO# npoOBOAAT BU3YyalbHbIH OCMOTpP M OLIEHKY KOJHUYECTBA MOPAKEHHBIX TTOYEK
yelryeKkpsiibIMU BpequTensamu. OIIB qis monu paBHO 3-5% mnopaxk€HHBIX Arof mnu kucted. Ilpm onenke Ha
YCTOWYMBOCTh K OTHEBKE M CMOPOJIMHHOH MOJIM OOCIEAYIOT 5 BETBEH C pa3HBIX CTOPOH, BBIYMCILIIOT IPOIEHT
MOBPEXK/ICHUS U3 HAJIMYKS NOBPEXKIEHHBIX STOJ OT 00IIEro KoJMuecTsa Ha BeTBH [1].

B kauecTBe 3KONIOrHUECKH O€30MaCHBIX IPENapaToB HMCIOJIb30BaIKCh GuroBepM, jtenunouun u BTh. s
cpaBHEeHUsI OHoorrmueckoi 3¢G(HEKTUBHOCTH UCTOIB30BAIM XuMuieckuii nHcektunun Jemuc Ilpodu. B xadectse
KOHTPOJISI HCTIONB30BaNIM BOLy. PUTOBEPM — MHCEKTHILIUA M aKapHUIM] OHOJIIOTHIECKOTO MPOUCXOXKICHUS KHIIIEUHO-
KOHTaKTHOTO JIEMCTBUS JUIS 3aIUTHI [IBETOYHBIX KYJIbTYp OTKPBITOIO M 3aIMIIEHHOTO TPyHTa. B ero cocraB BXoaut
9TaHOJIBHBI 3KCTPAKT aBEPMEKTHHOB M3 MHLENHANIbHOH Macchl akTMHOMHIETa Streptomyces avermitilis mramma
BHUUCXM-54 wmm mramma BHUMCXM-51. [penapat BBI3BIBaeT IMapaiud, a 3aTeM W THOeTbh BpeIUTENCH.
Jlemumonmny — OHONIOTMYECKMH WHCEKTHIMAHBIA IIpenapar, MpeAHa3sHaYeHHBIH Ui 3alliuThl  JIECHBIX,
CEJIbCKOXO3SIIICTBEHHBIX M MAapKOBBIX KYIbTYp OT T'yCEHUI] YEHIyEKPBUIBIX HACEKOMBIX. J[eHCTBYyIOIIEH OCHOBOM
npenapara sBisieTcs: Kpucramuioobpasytoias 6akrepust Bacillus thuringiensis var. kurstaki, aktuBHbIif HHIpeHEHT
— CIIOPOKPHUCTAIIIMYECKUI KOMIUIEKC, B CBSI3M C 4eM OH He 00yanaer (UTOTOKCHYHOCTHIO, HE HAKAIUIMBACTCS B
pacTeHHsIX M IUIOaX U TapaHTHPYeT IOJy4YeHHE DSKOJOTMYECKH YHCTOW ¥ 0e30MacHOil IMpOAYKIIUH.
butokcubanuiaTUH - WHCEKTHLUAHBIA OakTepHadpHBIM Tpemapar. J[eHCTBYIONIMM BEUIECTBOM Hapsily C
OK30TOKCHHOM SIBISIETCS ~ CIOpo-Kpuctayutmdeckuit  kommiekc  Bacillus — thuringiensis var  thuringiensis.
IIpennasHadeHue npemnapaTa — 3aIlIyUTa OT JUCTOTPHI3YIINX HACEKOMBIX CEIIBCKOX03IMCTBEHHBIX YTOAUH. 3aluiaeTt
BpEeIUTENeH OTpsiia PAaBHOKPBUIBIX, YEIIYEKPBUIBIX, MOJIYXECTKOKPBUIBIX, IBYKPBUIBIX, NEPEHOHYATOKPBUIBIX,
MayTHHHBIX KIemel, kykoB. [Ipemapar neiicTByeTr Ha BpeauTens depe3 kumeyHUK. OH MOemaeTcs INYMHKaMU U
TYCEHUIIAMH C JIMCTHSIMHU M BCETO CITYCTSI CyTKH IOciie 00pabOTKH BpeIUTENb — I'YCEHHIa — HE MOXKET MUTAThCA.
I'mbenp HacekoMbIX HaumHAeTcs crycts 2-3 cyrok u jumtes 10-15 nueit. [leuunc IIpodu. KonrakTHO-KHIIEUHBIN
WHCEKTHLIM BXOAWT B TPYIIY CHHTETHYECKMX HNEPUTPOLMAOB. Ilpumensercs s OOpbOBI C TpyHIon
PaBHOKPBUIBIX, YEITYSKPBIIBIX U )KECTKOKPBUIBIX BpeauTeneil. [Ipenapar npuBoanT Kk He0OpaTUMBIM H3MEHEHUSIM B
HEpBHOM cucTeMe Bpenutesnel, ONOKHpYs HEpBHYIO IPOBOJMMOCTh. Y IIpenapara BBICOKas CEJIEKTUBHOCTH K
sHTOMOdaram. JleiicTByeT npenapar yxe yepe3 yac rnocie npumenenus. Jemuc [Ipodu e puroToxcuyen. JJanHbpix
0 BO3SHMKHOBCHHMHU PE3UCTEHTHOCTH HET. lIpemapar cienyer yepenoBaTh C APYTHUMH, BO H30eKaHHE BOSHUKHOBEHUS
pe3ucTeHTHOCTH [2].

Jnst  pacdera Ouwomormdeckor d(PQeKkTUBHOCTH TMpemapata HUCHoOdb30BaH  Qopmyny  AbOora.
CratucTudeckyto o0paboTKy AaHHBIX MPOBOJIMIM METOJOM JHUCIIEPCHOHHOTO aHajn3a C WCIOJb30BAHMEM TaKeTa
nporpamm SNEDECOR.

Pe3y.m,TaT1,1 HCCIea0BaAaHUA
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HccnenoBanusi Mo MOBPEXACHHOCTH YEPHON CMOPOJUHBI MOYKOBOM MOJIbIO U KPBDKOBHUKOBOWM OTHEBKOU
MPOBOIUIINCH C paHHEW BECHBI JI0 Mo3aHeH oceHu: 19 anpens — 16 oktsa6ps 2015 r. Onpenensiu cpeIHUi MPOLECHT
TIOBPEKICHHUS TI0 COPTaM H IIPUCBAUBAIIN COOTBETCTBYIOIINI Oa.

VYuer mpomsBenen 6 mioHA 2015 roma. B ronx mccremoBaHWMA MOBpeXAaIMCh TOJNBKO IBa copTra Kcroma
(crargapt) u UepHsiii skemuyr. B Tabnure | nmpeacTaBieHsl CpeAHNE JAHHBIE 1TO TOBPEXKACHHOCTH YEITYCKPBIIBIMHU
BPEIMTENSIMA Ha M3y4aeMBIX COpPTaX CMOpPOIMHEL [loBpexaaeMocThb pacTeHHH BappupoBama oT 7,5 mo 19,8 %.
Hawubomnee s dexruBHO cpadotan PUTOBEpM, TOBPEXKAAEMOCTD TTocie 00paboTku coctaBmia 2,0 %.

[lomyuerre W B nmanbHEHIIEM BO3JIENBIBAHWE YCTOWYHMBBIX COPTOB IO3BOJIACT 3HAYHUTEIBHO COKPATHUTH
3aTpaThl Ha MECTHUIMHBIC 00paOOTKH M CHHU3HUTH OTPUIIATEIBHOC BO3JCHCTBHC HA OKPYKAIOIIYIO CPEIy, a TaKkKe
MOJYYHUTh IKOJOTHYCCKH OC30MACHYIO MPOAYKIIHIO.

CTaTHCTUYECKUI aHaIu3 OIBITHBIX JaHHBIX IIO 3aCCICHHOCTU paCTeHI/Iﬁ YCIIYCKPbUIBIMU BPCAUTECIIAMU,
TMoKasaJl HaJIM4nue JO0CTOBCPHBIX OTJIMYMH 10 BapUaHTaM.

D heKTUBHOCTh OMOJOTMYECKUX TPENapaToB MPOTHB YEIIyEeKPBUIBIX BpeauTelneil uepHoii cmopoauasl OO0

«IJIOAOITMTOMHUK»
[oBpexmaemocTh pacteHuii B %
BapuanTsl OrbeBka u MOJIb
Jo o6paboTku Iocne obpaboTku

KonTtpoms (Boza) 19,8 19,8
Buroxcubanmimmg 0,3 % 9,6 4,2
®utosepM 0,4% 10,3 2,0
Jlenmumomun 0,3 % 75 4,3

IIpu oneHke Ouonornveckoil 3¢ dexkTHBHOCTH NpuMeHeHus Jlemumonuaa u burokcubaruanHa MTPOTUB
YeIIYeKPBUIBIX BpEIUTENICHl Ha COpPTaX CMOPOJHMHBI OBLJIO YCTAHOBJIEHO, 4TO OHa cocraBisuia 77,2% wu 69,7%
COOTBETCTBEHHO, a Ipu npuMeHeHun PuroBepma B koHueHTpauuu 0,4 % nocrurna 78,7%. DddekTuBHOCTH
npuMmeHeHus xumMipenapara [lenuc [Ipodu cocrasuna 80,0%. (Tabmn. 2).

D¢ dexkTuBHOCTS MPUMEHEHUS MIPETIAPATOB MPOTHB YerryeKpruIbiX hutodaros, OO0 «ITJIOJOIMUTOMHUK>

BapuanTsl buonoruueckas YpoxalHOCTB,
3¢ peKTUBHOCTD, % T/Ta
KonTtpomns (Boza) - 1,1
®utosepM 0,4% 78,7 14
Jlenmunomun 0,3 % 77,2 1,3
Burokcubanuauu 0,3 % 69,7 1,4
Henuc Ipodu 80,0 1,5
HCPgs - 0,16

VYder ypokalHOCTH IDIOZOB CMOPOAMHBI IPOBOAAT IIyTeM IEICHHS OOIIEro Beca ypoxkas Ha KOJHYIECTBO
YYETHBIX pacTeHu# mo nerisHke [3]. YpoxkailHOCTh MpeAcTaBlieHa B CPEJIHEM IO COPTaM BKIFOUYEHHBIM B OMBIT. M3
MPUBEJICHHBIX B Ta0JIHUIE 2 JaHHBIX CIIEAYET, YTO MPHUMEHEHHE OMOJIOTHYECKUX MPEMapaToB MO3BOJUIO COXPAHHUTH
ypoXail CMOPOJWHBI MOYTH HA YPOBHE XUMHUYECKHUX HHCEKTHIHIOB. [IpW 3TOM TNpenMyInecTBO OHOIpernapaToB
COCTOUT B BBICOKOU CTENEHU IKOJOTHIECKON O€30MacCHOCTH IS PACTCHHUN U TI0JIe3HOM SHTOMODayHbI [4].

Takum o6pa3om, Omonormueckue mnpemapatel BTh, Jlemnmorun u ®durtoBepMm crmocobHEI 3(h(HEeKTHBHO
KOHTPOJIMPOBATH YUCIEHHOCTh TAKUX OMACHBIX BpEAUTENEH YepHO CMOPOIUHEI B YCJIOBHSIX 3anaqHoit Cubupu kak
CMOPOJIMHHAS ITOYKOBAsi MOJIb U KPB)KOBHUKOBAs! OTHEBKA.

Crmcok myOuKanuii:

[1] I'opbynos, H. H. @umocanumapnulii KOHmMpob 3a 6peOumensmu U COPHIKAMU CelbCKOXo3sicmeentblx Kynomyp ¢ Cubupu:
yuebnoe nocobue. — Hosocubupck : HI'AY, 2001.—146 c.

[2] Crucok necmuyuoos u acpoxumuramos, paspeuieHHbIX K npumeneruto Ha meppumopuu Poccutickoti @edepayuu ¢ 2015
200y. — M., 2014. — 580c.

[3] Ceoosa E.H., Ozonvyosoii T.I1. — [Ipoepamma u memoouxa copmousyyenus n10008bIX, A200HbIX U OPEXONIOOHBIX KYIbmyp /
Open: H30-60 Bcepoccuiicko2o nayuno-uccied08amenscko2o UHCMumyma ceaekyuu nioooswix kynemyp, 1999. — 608 c.

[4] Bacvxkun M.A., lImepruuc M. B. Jlenuooyuo u @umosepm npomus umoghazos wepnoui cmopoounst // Cub. eéecmhu. c.-x.
nayku. —2006. —Ne 3. — C. 48 —53.
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IIpenmoceBHast 00padoOTKa IPOBOI0 Parca MHCEKTUIMIAMHM 0T KOMILJIEKCA BpeauTeJiei
Henouamasa Ceemnana Huxkonaegna
Kemeposckuii cocyoapcmeennwiil ceibCKOX03UCMBEHHbLL UHCMUNY M
Hypavieasnos Pasum Baazumosuu, 0.c.-X.H.
sn_sergeeva42@mail.ru

B coBpeMeHHBIX YCIOBHAX CEIILCKOXO3AHCTBEHHOIO PHIHKA PaIlC SABISETCS KYJIbTYPOH C rapaHTUPOBaHHBIM
pPBIHKOM cOBITa, KOTOpas BocTpeOoBaHa BO BceM Mupe [1]. PacTeHne Bo3nensIBaloT ¢ He3amaMATHBIX BpeMeH. OaHu
ydeHble CYUTaIoT poanHoi EBpomy, npyrue nccnenoparenn CpenuzeMHOMOpPBE [2].

B cemenax pamnca comepxxutcs 35-50 % sxupa, 18-31 % xoporio cOaTaHCUPOBAHHOTO MO aMHHOKHCIOTaM
oemka, 5-7 % xiervyatku. [lo comepkaHHIO )KHpa U CyMMeE JKHUpa M OelKa parc MPEBOCXOIMT COI0, HE YCTYMaeT
MOJICOJTHEYHHUKY U Topuwmiie [3]. braromaps MONIHOW CTEP)KHEBOW KOPHEBOW CHCTEMBI, parc MEPEHOCUT 3aCyXy
BTOPOH MOJIOBUHEI JieTa [4].

B nmocnegHue roapl 3amuTa IMOCEBOB pamnca ot Bpezu/ITeneﬁ CTajla caMbIM CIIa0BIM 3BE€HOM B TEXHOJIOTHUHU
BO3CJIbIBAHUS KYJIBTYPBI, OHHOﬁ 13 TJIaBHBIX MPUYUH MMOJTYUYCHUSA HU3KUX YPOIKACB CCMSH.

I[J'If[ NOJIy4uCHUA CTaOUILHO BBICOKHX YpOKacB HGO6XO,Z[I/IMO 3HATh (I)I/ITOCElHI/ITapHy}O O6CTaHOBKy B IIOCEBax
panca, KOTopast MOXKXET MCHATHCA B TCHCHUC BECTCTAlUN KYJIBTYPbI [5]

SlpoBoMy paricy HaHOCAT Bpel PAI BPEAWTENEH, TAKMX KaK KPECTOLIBETHBIC OJIONIKH, PAaICOBBIM IBETOCH,
ParcoBbIi MUIMIIBIINK, TyTOBOM MOTBIIEK, KallyCTHAsl COBKA.

YT0oOBI CHH3UTH BPEIOHOCHOCTH BPEAUTENCH parca Ba)KHO HE TOJBKO COOIIOIAaTh CEBOOOOPOT, AIIEMEHTHI
arpoTeXHUKHU, HO U IPUMEHATh XUMHUECKUE CPEJICTBA 3aLUTHI pacTeHuil [6, 7].

Llenp Hamieid pabOTHI M3y4UTh BiIMsHHE TpenapatoB ¢upmbl CHHreHTa W ABryCT Ha BpeAUTENeH NpH
IPeanoceBHOM 00pab0TKU CeMsH SPOBOTO parica.

Oneir 3amoxken B 2014 roay Ha monsax SIIIKMHCKOTO roccoproucnbiTaTensHoro ydactka (I'CY),
PacIoNIOKEHHOTO B JIECOCTENHOW NPUPOJHO- KiIMMaTHueckoil 3oHe KemepoBckoit ob6nactu. Teppuropus
SmxuHckoro I'CY OTHOCUTCS K YMEPEHHO YBJIXKHEHHOMY arpoKIMMaTHYeCKOMY paioHy.

ITouBBl ONBITHOrO y4acTka — YepHO3eMbl BhllenouHble. Ilmomans aensHok 200 kB M. 3-X KpaTHas
MOBTOPHOCTH. PacmosnoxeHne BapuaHTOB — cUcTeMaTHdeckoe. [IpeanmecTBeHHIK — sSpoBas MIICHHIIA TIOCIE O3MMOM
PKU.

JLis BBIABIICHHS aJaliTUBHOTO K MECTHBIM YCIIOBUSIM U TIOBPEKICHHS PACTEHUH SPOBOTO parica BpeIuTeII MU
Hamu ObIO mcmbiTaHO 6 coptoB: [Momapox, CuOHUMK- 198, Cu6HUUK- 21, Hagexwusrit -92, CHK- 42 u
JyOpaBUHCKHI CKOPOCTICIIBIH.

B Goprbe ¢ BpeaHBIMH OpraHM3MaMM HCIBITHIBAIM cilenyromue npemnaparsl: Ta0y u Kpyiizep. O6paboTky
OCYILECTBIISUIM BPY4YHYO. [IepByl0 MOBTOPHOCTh 00OpabaThiBaiu mpemnapatoM Tady 6 mi/kr (100aBisuid BOmy),
pabouero pactBopa moiy4yuiaock 18 mir/kr. Bropyio nmoBTopHOCTE 06pabaTsiBanu npenapatoM Kpyiizep u3 pacuera
10 mr/kr.

[Tpu npoBenennn (eHONOTHUECKUX HAONIIOACHHH OTMEYald HACTyIUIEHHME W OKOHuYaHue (a3 pasBuUTHE
sapoBoro parca. Hauanom ¢assl siBisieTcss MOMEHT, Korzia B Hee BeTymmito 10% pacrennii, okonuanue 70%.

Jiss ompeneneHuss CTENEHH IMOBPEKICHHOCTH PACTEHUH BpEAMTEIIMU, HpocMaTpuBaimu 10 pacreHWid u
MOBPEKICHHbIE OLIEHUBAJIH 110 1Kaie [8]:

1 6amt — odeHsb cnabasi- 00beIeHO A0 5% JIMCTOBOW MOBEPXHOCTH PACTCHUIA,

3 Qaina — cinabas -//- 6-25 % -//-;

5 6amioB — cpenusis -//- 26-50 -//-;

7 6amnoB — cunpHag -//- 51-75 -//-;

9 6am1oB — oueHs cuiibHas -//- >75 %.

Y60pKy U onpeaeacHus CTPYKTYPhI YpOsKasi IPOBOIHIIN HCITOB3YsI «MeTOIHYECKHE YKa3aHUs 110 H3yUCHHIO
KOJUIEKIIMHA TEXHUIECKUX U MACTHYHBIX KyIbTYyp (1976)».

Pe3ysabTaThl M HX 00CyIKIEHHE.

3ammTa TOCEBOB SIPOBOTO palica SBISETCS HEOTHEMIIEMBIM JJIEMEHTOM B TEXHOJOTMH BO3AEIBIBAHU
KyJIbTYPHI.

Hawubonee BPEAOHOCHBIMU B HAIUX YCJIOBUAX SABJIAIOTCSA KPECTOLBETHLIC 6J'IOIHKI/I, TaK KaK OHU IMOBPEKIAAOT
panc B Hanboiee yH3BI¢IMOfI CTaJluu - BCXOJ0B, YTO MOKET NPUBOJUTH UX K rubeu.
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B Hammx onbITax creneHb NOpaXKeHHE BapHaHTOB PACTEHUIl sipoBoro parca ¢ oopadorkoit Kpyiizep u Taby
cpennsis, okouso 30 %, 6e3 obpadotku cuinbHast 50 %. OJHUM M3 OCHOBOTIOJIAraoIUX (GakTOPOB MPH BO3/IEIBIBAHIH
TOTO WJI HHOT'O COPTA SBJISETCS €r0 yPOXKaHHOCTh U Ka4eCTBO IOIy9acMOi MPOIYKIIHH.

AHaJIH3UPYs Pe3yIbTaThl OLCHKH YPOXKast M €ro KauecTBa Y HCIBITHIBACMBIX COPTOB SPOBOI0O Parica MOXKHO
TOBOPUTH O TOM YTO, HAUMEHBIIIEE KOJINYECTBO CTPYUYKOB HA 1 PaCTEHHUHM SIPOBOTO parica HabIoJaIoch Y BAPHAHTOB
(6e3 00paboTkn). MakcuManbHOE e Y OTHEIBHBIX COPTOB Ipu 00paboTke ¢ mpemaparom Tady.

VYpoxailHOCTb KallyCTHBIX OIpeersieTcs He TOJIbKO YUCIOM CTPYYKOB, 00pa3oBaHHBIX Ha 1 pacTeHUH, HO H
YHCIIOM CeMsIH B CTpy4YKe M WX Maccoi. MUHNMaIbHOE KOJMYECTBO CeMsH B CTpydke (15 mT.) ObUTO OTMEYEeHO Y
coproB IToxgapok, Hanexusrit-92 u Cu6HUNK-21 6e3 o6pabotku. Hanbonpiiee jxe KOJINYECTBO CEMSIH B CTPYUKE
(20 mrt.) 66110 0O6pazoBaHo y coproB CuOHUUK -21, CubHUUK -198, o6padoTanubix mpenapatoM Taoy.

Haubonpmas ypoxaiiHocts y coproB Cu6HUUK 21, CuoHUMK 198, ona cocraBuma 2.8 T/ra c
o0paborkoii Taby, HauMensbnas 0.7 T/ra HaOmonanack y copra [lomapox 6e3 06padoTKy.
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KpoBb, MOCTOSIHHO IUPKYJIUPYS MO 3aMKHYTO# cucTeMe KpoBOoOoOpaleHus, 00beinHsIeT paboTy BCEX CUCTEM
opranusMma (Anexcanaposckas O.B., Pagoctuna T.II., Ko3nos H.A.1987). Ona sBnserca Toil cpemoil, depes
KOTOPYIO TKaHU OpraHM3Ma IIOJIy4aloT M3 BHEIIHEeW cpelnsl Bce HEOOXOMUMBIE ISl UX JKU3HEACSTEIbHOCTH
BellecTBa. B CBOIO ouepenp C yd4acTHEM KpPOBH IPOUCXOMUT YHAJleHHE M3 KIETOK BEIECTB, SBISIOIUXCS
MPOIYKTaMH JKH3HEAEATEIPHOCTH OpraHu3Ma. Takum o0Opa3oM AMHAMHUKA OMOXMMHYECKHX IOKa3zaTeled KpOBH
SBIISICTCS XapaKTEePUCTHKONH OOMEHHBIX MPOIIECCOB B OTBET Ha NEHCTBHE pa3paKUTelel BHEITHEH Cpelbl, a TaK jke
JpyTHE TMPOLECCH )KU3HEESTENBHOCTH.

Baxxayto pors B 0OMeHe BemIecTB UTparoT Oenmkn KpoBH. OOmmii 0eI0K XapaKTepu3yeT CTEIeHb OSIKOBOTO
oOMeHa B OpraHH3Me, YTO CBSI3aHO C MPOAYKTHBHOCTBHIO KMBOTHBIX U OCOOCHHO C 3Hepruer pocra. OHAKO CBS3b
0EJIKOBOrO cOCTaBa CBHIBOPOTKH KPOBH C IPOJYKTUBHBIMH Kaue€CTBAMH JKMBOTHBIX DPa3HBIMH HCCIICAOBATEISIMH
TpakTyeTcss HeoJHO3HauHO. OJHM OTMEHaloT, YTO JaHHAs CBSA3b HETNOCTOSHHA M MOITOMY €€ HE PEKOMEHIYIOT
HCIIOJIb30BaTh B CENIEKIMOHHBIX 1eax (Memsenko M.U. u ap., 1974; Ynanosa T., 2007, Tpowmkun A.H., 2007).
Jlpyrue ydeHble CYHMTAIOT, YTO B3aUMOCBSI3b OCIKOBOTO COCTaBa KPOBH C MHTCHCHBHOCTBIO POCTAa y JKHBOTHBIX
pa3HBIX KOHCTUTYIIMOHANBHBIX TUIIOB HeouHakoBa (Okapuresnd E.B., Paesckas B.B. u np., 1978).

KomnmenTparus o61ero 6eika B ChIBOPOTKE KPOBH cBHHEH cocTapisieT oT 2,1 1o 8,1 /100 ma. Anp0yMHUHOB
B CBIBOPOTKE KpoBH copepxkurcs oT 10 mo 60% ot obmiero 6enka, a-rmo0ynnaoB — 10-60%, B-rmobymuHoB — 11-
78%, v- Tno0ynuHOB — 0-50% (Ilonn ¥V.Jx. u mp., 1983).

Hay4HO-TIpOWM3BOICTBEHHBI OIBIT TNPOBOJAWIM HAa YHCTONOPOAHBIX JKMBOTHBIX CKOPOCIENON MSCHOM
nopoasl (CM-1), u nomeceit noneit kpoBHoctH 2CM-1+2KM-1 n %CM-1+%KM-1 B 4eTbIpex MECIIHOM BO3pacTe.

HccnenoBanus MOp(OIOTHIECKOTO M OMOXMMHYECKOTO COCTaBa KPOBH  IPOBOJMIIM  COTJIACHO
OOIIETIPUHATHIM METOAWKAM, OTPAXKCHHBIM B CIPAaBOYHHKE IO KIMHUKO-OMOXMMHYECKOH J1labopaTopHOM
nuarnoctike B.C. Kampimankosa (2000). [TpoObl KpoBH y NOACBUHKOB Opasid W3 YIIHOM BEHbI B CEPOJIOTMYECKHUE
npobupku. B kadecTBe aHTHMKOAryJISIHTA HMCIOJIB30BaIM TPHIIOH b. CBIBOPOTKY KPOBHU MOJYYaH OOIIECHPHUHSATHIM
METOJIOM.

I'emaronornyeckue W OUOXMMHYECKHE HWCCIIEOBAHUS MPOBOJAMINCH B OHOXUMHYECKOW JiabopaTopuu
«lenTtpa oxpansl 3710poBbs maxTepoB» I. Jlenunck -Kysnenkuii Kemeposckoit oonactu. OnpeneneHue KoJu4ecTBa
SPUTPOLUTOB, JIEHKOLUTOB, KOHLEHTPALMM TE€MOIJIOOMHA OCYIIECTBISIIM Ha TeMaTOJOTMYECKOM aHaJIM3aTope
«Medonic CA 620» (LlIseuusi) ¢ ucnons3zoBanueM peaktuBoB 3AO «lOuumMen» (Mocksa). Buoxummudeckoe
UCcleI0BaHKe KPOBHU MPOU3BOIMIN Ha OMOXMMHUYECKoM aBroaHanuzatope «Hitachiol2» [1].

B Hammx wnccnenoBaHMAX KOJIMYECTBO oOmIero Oenka B KPOBHM XHMBOTHBIX TPEThEH ONBITHOM TIPYIIIBI
MIPEBOCXOIUIIO €r0 COACpIKaHUE B TPYIIIE TTOTYKPOBHBIX aHAIOTOB U3 BTopoi rpymsl 8,77r/1m (P<0,001).

CozepxaHue obuiero 0enka y 4MCTOIOPOIHBIX MOACBHHKOB U3 KOHTPOJIBHOW TPYMIBI OBLIO MPAKTHYSCKH
OJIMHAKOBBIM C aHAJIOTaMHU U3 TPETbEil OINBITHOH IPYIIIbl, a B CPABHEHUH C JIAHHBIM I1OKA3aTesieM IOJIYKPOBHBIX
MOJCBUHKOB || ombITHOM TpymIIBE pa3HUIla cocTaBuia 6,25 r/a nnmm Ha 9,5% (P<0,05).

OcHOBHBIE (pakiun Oenka — anbOyMHHBI | TJIOOYJIMHBI, HO Hambolee pacupoCcTpaHEHHBIM B
KOJINYECTBEHHOM OTHOIICHHH OEJKOM B IIIa3Me SBISETCS albOyMuH. VI3BECTHO, YTO aIbOYMHHBI XapaKTePU3YIOT
MHTEHCUBHOCTH OEJIKOBOI'0 OOMEHA B OPTaHU3ME KHBOTHBIX.

AnpOyMHUHBI HWMEIOT SIPKO BBIPAKEHHYIO (H3WKO - XHMHYECKYI0 AaKTHBHOCTb, MPOSBISIOT BBICOKHE
rupouIbHbIE CBONCTBA, YIACTBYIOT B PErYJIIMKA BOJAHOTO OOMEHA, B MOAICPKAHUNA OCMOTHYECKOTO JaBJICHUS U
BSI3KOCTH KPOBH, BBIMOJHSIOT TPAHCIOPTHbIE (YHKIMH, YTO B CBOIO OUYEPE/b CBSI3aHO C TPAHCIIOPTOM a30Ta.
AnbOyMuHBIL, 00pa3ys KOMIUIEKCHI C TOKCHYHBIMH BELIECTBAMH, OO0E3BPEKHBAIOT UX, SIBJISIOTCS BaKHBIM
IUIACTUYECKHUM MaTepualioM, Opd HEOOXOJMMOCTH HCIOJB3YIOTCS KaK JHEPreTHYeCKHid WCTOYHHUK. benku
rII00YIMHOBBIX (PaKIMil IPUHUMAIOT AKTUBHOE YYacTHE B MOJICPIKAHUU OCMOTHYECKOTO JaBieHus: KpoBu. Kpome
TOrO, TIOOYJIMHBI AKTUBHO MPOSBILSIIOT 3alIUTHBIE CBOMCTBA, TaK KaK OHU COJEPIKAT aHTUTENa K BO3OYIHMTENSIM
paSJ’[I/I‘IHBIX I/IH(I)CKI_H/IOHHBIX 6one3Heﬁ U ABJIAKOTCI OCHOBHBIMHU HOCHUTCIISIMU AHTHUTEI B opraHnaMe (PaTOUJHBIﬁ
A.H., 2008; Hekpacos P.B., u ap., 2012; JlonsHos B. B., I'auszenko E. A., 2014).

Bonee BbIcOKOE comepikaHUE albOYMHHOB OBIJIO B KPOBU ITOJYKPOBHBIX IOJCBUHKOB M3 BTOPOH OIMBITHOW
rpymmsl - 54,6%, 9TO B CpaBHEHUH C JAaHHBIM IIOKa3aTeNIeM IIOJYYEHHBIM OT JKHBOTHBIX M3 KOHTpoibHOH u |1
OTIBITHOM Tpym, ¥ pa3HuIa cocrasmwia 11,7 (P<0,001) u 9,6 (P<0,001) cooTBeTCTBEHHO.
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[o conepxanuio ri1o0yIMHOB OTMEUEHa 0OpaTHasl KapTHHA, TO €CTh, HAMMEHBILIEE COJIEPKAHKE MOTYICHO y
MOJYKPOBHBIX NoMecei u3 || onmbITHO# rpymmbL.

Cumnrraetcs, 9To 4eM BbImIe 6enkoBbiil nHACKC (A/I" K03 PHUIHEeHT) KPOBHU JKUBOTHBIX, TEM HHTCHCHBHEE B FIX
OpraHM3Me HIyT Tpoleccsl OmocuHTe3a Oenka. Hamm mcciaenoBaHMs TNOKa3bIBAIOT, YTO 3HAUYEHHE OEIKOBOTO
urgekca (A/I) Obuto BBINIE B ONBITHBIX TPYMNNAX IMOMECHBIX IIOJACBHHKOB B CPAaBHEHHWH C YHCTONIOPOIHBIMHU
JKUBOTHBIMHU B cpernHeM Ha 0,2 emuaunel. bosnee BricOkuit anpOyMHUH-TIOOYIHHOBBIN KOA(QQHUINEHT Y TOMECHBIX
MOZICBUHKOB OIBITHBIX TPYNII TOBOPHT O TOM, YTO IPOLECCHI CHHTE3a W OOHOBJIICHHSA OCIKOB IPOTEKAIH
MHTEHCHUBHEE 110 CPABHEHUIO C KOHTPOJIEM.

KoneuHbIM mpoaykTOM OOMeHa OeNKOB SIBIISICTCS MOUeBHHA. VIccaenoBaHus MOKa3bIBAIOT, YTO MEHbIIAs ee
KOHLIEHTPAlMs TIOJIydeHa Y IIOJYKPOBHBIX >KMBOTHBIX M3 |l ombiTHO#M rpynmnsr 4,89 mmoins/n. Bonee Bbicokoe
CoJIep’)KaHWe MOYEBHHBI B KPOBH HOJNYyYeHO y HOoAcBUHKOB m3 |l ombiTHOHN rpynmbl, nocroBepHas pasuuna 1,17
mmoub/i (P<0,01) moiyueHa npu cpaBHEHUH C MOJCBUHKAMH U3 || ONBITHOM TPyNIIBL

[lo ypoBHIO MOYEBHHBI B KPOBH IIOJIOIBITHBIX >XMBOTHBIX HaXOISIIEMYCS B CPEAHHUX IpEAenax TpaHUIl
HOPMBI, MOKHO OTMETUTb, YTO OOMEHHBIE INPOLECCH MPOTEKAIOT HOPMaJIbHO, MOCKOJIBKY MAaHHBIH HHIPEIUEHT
KPOBH SIBJIACTCS TJTaBHBIM KOHEYHBIM MPOAYKTOM oOMeHa OenmkoB (JIudmmn B.M., 1998).

[lo xOHIIEHTpanuM B KPOBH XOJIECTEpPHHA CIEIyeT yKa3aTb, YTO COAEPKAHHE €r0 B KPOBH OTMEYEHO B
npezenax HmKHeW rpanusl HopMel (1,73 — 2,21 mmons/im). Bonee BBEICOKOE €ro conepKaHne B KPOBH OTMEUCHO Y
MOJICBUHKOB U3 BTOPOH OMBITHON Tpymmsl 2,21 mMouns/n. [1o cpaBHEHHIO ¢ aHAJOTaMH U3 TIEPBOW KOHTPOJIBHOH U
TPEThel OMBITHON IPYIII COACPIKAaHNUE XOJIECTEPHUHA Yy TOJYKPOBHBIX CBEPCTHHKOB OBLIO 1OCTOBEpHO BbIme Ha 0,3
MMmoutb/11 (P<0,05) u 0,48 mmons/n (P<0,01) cooTBeTCTBEHHO.

[ToBbIlIEHHOE COJECPIKAHKUE XOJIECTEPUHA y MOPOCAT MOXKHO OOBSCHUTH 0OoJjiee aKTHBHBIMH OOMEHHBIMU
IpoIieccaMy B MX OpraHu3Me, B TOM 4HCie U INIMKoIu3a. B mporecce raukomnunsa BeienseTca sHeprus B Buge AT
Y MIUPOBUHOTPAHAS KUACJIOTA, ABJISFONIASACS OCHOBHBIM CyOcTpaToM it obpasoBanus xonecrepuna (Tsu E.A., 2004

).

ConepxaHue B CHIBOPOTKE KPOBH TPUTJIHIICPHUIOB )KUBOTHBIX KOHTPOJILHON M OIMBITHBIX IPYII HAXOMIOCH
B CPEIHUX I'PaHUIAX HOPMBI U COCTABUIIO B KOHTPOJbHOU rpymme 0,56 MMOJIB/JI, & B OMBITHBIX TPYIINAX B CPEIHEM
0,53 MMOIB/11.

®epmeHTHl CHIBOPOTKHM KpoBH KpeartmHkumHasa (KK) m makrarmermaporenasa (JIZII') TecHo cBsizaHBI C
9HEPreTHYECKUMH TIPOIlecCaMy B MBIIIEYHOM TKaHM, OYCHb YYTKO PEarnpyloT Ha JEWCTBHE pa3JIMuHBIX CTpecc-
(hakTOPOB M MOTYT HCIIONIF30BAThCSA B KadecTBe WHAWKAaTOpoB KadectBa Msica (JlomsaoB B. B., N'amszenko E. A.,
2014).

B Hammx uccienoBaHMAX YPOBEHb JIAKTATACTHAPOTEHA3bl B KPOBU MOJOIBITHBIX JKUBOTHBIX HE HMMEET
JIOCTOBEPHOI paszHUIBl. B TO ke BpeMs MOXXHO yKa3aThb Ha Oojee BBICOKHMN ypOBEHb HAaHHOTO (epMeHTa y
1o AcBUHKOB U3 || 1 |1 ONBITHBIX TPy IO CPaBHEHHUIO C YHCTOIIOPOTHBIMH )KUBOTHBIMH U3 KOHTPOJIBHON I'PYIIIHL.
[To-BuuMOMY, 3TO CBUAETENBCTBYET O 00Jee MHTEHCHBHO IPOTEKAIOIIUX HpoIieccax MeTabolu3Ma B OpraHu3Max
JKUBOTHBIX M3 OTIBITHBIX TPYIII.

PesynbTaThl MCCiIeA0BaHUI MOKa3alK, YTO COAEPKAHUE KPEATHHKHHA3bl B KPOBHU TIOJAOINBITHBIX KHUBOTHBIX
MOJy4eHO HeojHo3HauHoe. HanbonpuimM ypoBHEM JaHHOTO (pepMeHTa XapaKTepH3yIOTCs TOMECHBIE KHUBOTHBIE U3
Il u I omertHEIX rpymm, 679,5 m 639,71 U/A COOTBETCTBEHHO. YPOBEHb KpPEaTHHKHWHA3Bl Y TOJCBHHKOB W3
KOHTPOJBbHOM Tpymmel coctaBmi 438,8 U/, 9Tto B cpaBHeHHH c aHamoramu u3 |ll ombITHO#W Tpymmer ObLTO
nmocroBepHo Hipke Ha 200,9 u/m (P<0,05).

Bricoknii k03(h(UIMEHT W3MEHYMBOCTH CBHIETENLCTBYET O HEOJHO3HAYHOCTH JIAHHOTO IIOKa3aTess, 4TO
3aTpyOHAET CHeNaTh OOBEKTHBHBIA BBIBOJ, IMOCKOJIBKY COJEpKaHHE B KPOBH KpeaTHHA, OJHOTO HM30(hepMeHTa
JIAKTATACTHAPOTCHA3HI M TIPEIIeCTBEHHNKA KpeaTrnH(pocdaTa JOBOIHHO MOCTOSHHO W B MEHBIIIEH CTETIEHH 3aBUCHT
oT mapartunuueckux (axropoB (MenbpmmkoB, 1982), B To ke BpeMs BBICOKHI ypOBEHB KpeaTHH(pOChHOKHHA3ZHI
SIBIISICTCS CIIEACTBHEM aKTHBHBIX MPOIECCOB (ochopriinpoBaHus MBIIIEYHBIX TKaHeH (M. Ynaymikoas, 2003).

IIpoBeneHHBIE HCCIIEOBAaHUS MOKA3ajHl, YTO TOCTOBEPHON PasHMIBI IO aKTUBHOCTH TpaHC(epa3s MexIy
TpyNIaMH HCCIIEIyeMBIX KUBOTHBIX HE OTMedeHO. B To ke Bpems Oomee Beicokod akTuBHOCTBI0O ACT m AJIT
XapaKTepU3yIOTCsI ITOJJCBUHKH M3 OIBITHBIX I'PYII, B cpenHeM 57,8 1 43,2 U/1 COOTBETCTBEHHO.

Ha nam B3I, MHTCHCHUBHOCTH 0OCIKOBOr0 OOMEHA B OIBITHBIX Ipynmnax OTpadnjaCb Ha NOBBINICHHUU
AKTHUBHOCTH q)CpMCHTOB NepeaMUHUPOBAHUsA, MMOCKOJbKY IIpU CO3JaHUH 3aBOJCKOT'O THUIIA KM-1 u B mponecce
COBCPUICHCTBOBAHUA HX TIPOAYKTHBHBIX Ka4€CTB ocobast POJib  OTBOAWJIACH OINPEACIICHUIO aclaprar- ¢
aﬂaHI/IHaMI/IHO’I“paHC(bCpaB, TaK KaK HMCHHO O3TH (bepMeHTLI B OOJbIICH CTENEHH OTBETCTBEHHBI 3a IpOoHEeCChI
IMepeHoca a3oTa KopmMa B 0eJI0K COOCTBEHHOIO TEIA.
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Koaddunment ne Putuca B rpynmax uccielyeMbIX >KUBOTHBIX HaXOAWICS B Impeeiax (U3HOIIOTHYECKOi
HopMsbI (1,32-1,34), a He3HauUTENbHBIC OTKIOHEHUS B ONBITHBIX IPYIINax K BEPXHUM TpaHUIAM HOPMBI, MOXKHO
KOHCTAaTHUPOBaTh O0Jiee BEICOKOI SHEPTrHel pocTa ITHX )KUBOTHBIX.

HcenenoBanus 1o coOepyKaHUIO HEOPraHMYECKOTro (ocdopa B KPOBH ITOJOIBITHBIX KHUBOTHBIX HE BBISBUIIN
JOCTOBEPHBIX Pa3INuUidl MEXAy rpynnaMu. MOKHO yKa3aTb Ha TO, YTO B KOHTPOJIEHOI TpyIIe YHCTOMOPOAHBIX U
OIIBITHON TPYyIIe HOJYKPOBHBIX >KUBOTHBIX OTMEUYECHBI HE3HAUUTENBHBIC CIBHIU 3a MPeleibl BEPXHUX TPaHUI]
HOpMEI B cpenHeM Ha 0,27 u 0,21 MKMOJIB/TT COOTBETCTBEHHO.

B oprannsMe XKMBOTHOTO KadbIWi U (OC(OpP AOHKHBI HAXOAUTHCS B ONPEACICHHOM COOTHOLICHUH APYT K
apyry (ot 1,3:1 mo 1,5:1), a B perynsuuu JaHHOTO COOTHOIIEHHsA ydacTByeT BuTamuH JI. Ilpu Hapymenuu B
OpraHu3Me ONTUMAJIBHOI'O COOTHOILIECHHUS Kalblus U (pocopa NOoTpeOHOCTh B BUTaMUHE /| y )KUBOTHBIX BO3pACTaET.
Tarke nedunur B opranusme BuTamMuHa /[ ObIBaeT NpH JUIMTENBHOM CKapMIIMBAaHWU IOPOCSTaM palloHa, B
KOTOPOM HapyLIeHO COOTHOIIEHHE MeX 1y KanbiueM 1 hochopom.

HecMmortpst Ha TO 4TO, YpOBEeHb Kasblus U pocdopa B KpOBU HAXOAWICS B Ipeaenax pU3NOIOrHYecKuX HOpM
Y BBISIBJICHBI JIMIIb HEOONBIINE OTKJIOHEHUS, OJHAKO B HALIIMX MCCIIEOBaHUAX KaJbIHEBO-(OCHOPHOE OTHOIICHUE
HaXOJMJIOCH 32 HIDKHUMH MPEeNIaMU I'PaHULl HOPMBI KaK Y YHCTOIIOPOAHBIX JKMBOTHBIX KOHTPOIEHOH rpyms! (0,80
MKMOITB/IT), TaK U Y TIOMECHBIX KUBOTHBIX ONBITHEIX Tpym (11 - 0,84 my 111 - 0,93 MxMons/i).

Takum o00pasoM, pe3yibTaThl MCCICIOBAHUA TIE€MATOJOIMYECKHX IOKa3aTesie KpOBHM IIOMOIBITHBIX
JKHBOTHBIX, IIOKA3aJId, 4TO [0 KOJIUYECTBY IPUTPOLIUTOB, JEHKOILIMTOB, TEMOTIIOOHHA U COAEPKaHHIO FeMOTTIO0NHA B
OJJTHOM SPUTPOLUTE JOCTOBEPHBIX PAa3IHMYMI MEXIY ITOJONBITHRIMU XHBOTHEIMU HE YCTaHOBICHO. B TO e Bpems
MCCIICIOBAHUS 10 OMOXUMHYECKHM ITOKa3aTeJIsIM MO3BOJIMIN BBISBUTH JOCTOBEPHBIC Pa3lIHYMs IO COACPIKAHHIO
obero Oenka u ero ¢gpaxumit (ambOyMuHbl U TI00YyNHMHBI), Mo4yeBuHe, GepmeHTy KK u xonectepuny B KpoBH
MOAOMBITHBIX KHMBOTHBIX. CllelyeT OTMETHTh, 4YTO TOMECHBIE JKMBOTHBIE XapaKTEPH30BAJIHCh OOJBIINM
COJIep’KaHUeM TJIO0YJIMHOB B KPOBHU, aKTUBHOCTBIO KpeaTWHKHHA3bl, JakTataeruaporenassl, ACT u AJIT B kpoBu
10 CPAaBHEHHIO C YHCTONOPOIHBIMH aHAJIOTaAMH.

Crincok myGnukanuii:

[1] Irewrkos B.A. Dpghexmusnocmv ucnonwb3o6anus ceunell OmeuecmeeHHOU CeleKyuu nPU RPOU3B00CmeEe MACHOU RPOOYKYUul 8
yenosusx 3anaonou Cubupu. Aemoped. ouc. ... kauo. c.-x. nayk: 06.02.10. « Hacmuasn 300mexuus, mexHon02us npou3e00cmsa
npooykmos scueomuosoocmear» — Kpacrnosapcek, 2015. - C. 16
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Bausinue noBropHoii CBY-00padoTKku Ha pa3BUTHE MOJA3EMHbIX OPraHOB NIPOPOCTKOB
SIPOBOI MATKOM NMIIEHULbI
Caou Caii-Cyy Caitbin-00108H1a

Kemeposckuii cocyoapcmeennwiii ceibCKOX03ANUCMBEHHbLIL UHCIUNY M
Cobonesa Onvea Muxaiinosna, k.6.1., doyenm
saysuu.sadi@mail.ru

O0paboTKa 3JIeKTPOMAarHUTHBIM ToJIeM cBepXBbIcOKoH yacToThl (DMII CBY) mpu yactoTe MarHeTpona 2,45
ITu npuBOAMT K KOMIUIEKCHOMY HM3MEHEHHIO MHOTHMX XapaKTEPHUCTHK 3€pHOBBIX KyJbTyp. Tak, Hampumep,
JIOKa3aHO, YTO HCIOJb30BAaHHE ITAaHHOTO (HU3MYECKOro (akTopa IO3BOJISET LENEHANPABICHHO PEryJlupOBaTh
OHOXHMHYECKHI COCTaB 3¢pHA 3J1aKOB (COMEpIKaHHE BOMOPACTBOPHMBIX BHTAMHUHOB, aMHHOKHCIOT, Oeinka) [1-4].
OMII CBUY BimsieT TakKe Ha HEKOTOPBIE BAYKHEHIIIIE TEXHOIOTHICCKHE XapaKTEPUCTHKH (KOJIMYECTBO U KAUYeCTBO
KJICHKOBHMHBI, KMCIIOTHOCTh BBIpabaThIBAEMOM MYyKH, OOBEMHBIH BBIXOJ Xjeba M ero GaubHyI0 OIEHKY) [5-9].
Bemnka poms OMII CBY B CTHMyNHpOBaHWH IPOPACTAHHS CEMSH PA3IMYHBIX SPOBBIX M O3MMBIX 3EPHOBBIX
KyneTyp [10]. ITorom Bcex 3THX MPOIECCOB CTAHOBHUTCS YBEIMUYCHHE aNAalTHBHOCTH M IPHUOaBKa ypOXKaWHOCTH
SPOBO# MATKOM TiireHuts! [ 11-12].

V3Mensst Takue mapaMeTpsl 3JEKTPOMArHUTHOTO IMOJIS, KaK 4acTOTa, MOLTHOCTh M AKCIO3UIMS (B Pa3HBIX
COYCTAHUIX), MOXHO JOOWUThCS 3PdekTa rudenu 3apojbiia CeMsH, Pa3IHYHOW MHUKPOQIOpH (B TOM YHCIE,
MaTOTeHHON W BO3OYIMTENEeH NOpYH).

O0BbeKTHI 1 MeTOIBI HecaenoBanusa. OOBEKTOM UCCICTOBAHUS CIYKHIIO 36PHO SPOBOM MSITKOM MINCHUIIBI
copta Tpm3o. Coprt BeiBeneH B ['epmanuu B komnanuu DSV. Ponocnosnast copra: Kadett x Weihenstephan Stamm.
Coprt BHeceH B ['ocpeecTp ceneKUMoHHbIX gocTtuxkenuit ¢ 2004 roaa.

Pactenue B aze KymeHns OT MOTYHPSIMOCTOSYETO IO MPOMEXyTouHOro Trma. Ctebens BBICOTOH 10 85 oM,
C CIUIBHBIM BOCKOBBIM HAJIETOM Iiepes KojocoM. Ctedens MexTy OCHOBAaHMEM KOJIOCA M y3JIOM HMKE TOJIBIH HMIIH
BBITIOJTHEH cnabo. Kojoc ¢ MIMHHBIMH OCTEBHUAHBIMH OTPOCTKAMHM, NMUPAMHUIAIBHON (DOPMBI, TIPH CO3PEBAHHUU
Oempiit, mmuHON Mo 12 oM, ¢ 19-20 xomockamu B Kojoce. [Imedo HIKHEW KOJOCKOBOH dYemryd mmpsmoe. 3yOer
HUKHEHM KOJIOCKOBOH Y€y CJIETKa MU30THYT. 3€pHO KpacHOe. Tul pa3BUTHS — SIPOBOM.

Copr cpennecnensii. 3a 2000-2002 rr. cpemnsis ypokalHOCTh coctaBmina 43,5 1/ra. MakcumanbHas
ypoxaiiHocTh 76,8 1/ra O6buta nonydeHa Ha MomnoaeuneHckoit CC B 2001 roxy. CopT OTHOCHTENBHO YCTOHYHUB K
prKaBUHMHE, cenTopro3y U ¢y3apuody. Macca 1000 cemsan — 33,5 r. Harypa 3epHa B cpenHeM cocTaBisieT 728 1/1.
3epHO cTexnoBUAHONW KoHCcHcTeHIMH. Copaepkanue Oenka B 3epHe B cpenHeM 17%. CoaepxaHue KICHKOBHUHBI
29,6%. UK — 83 en. mpubopa. CopT UMEET XOPOIIYIO CHIIy MYKH U XOpoliue xjebonekapHubie kadectsa. O0beM
ximeba u3 100 r myku B cpegaeM — 720 MM, obmas xieborekapHas omeHka 4,3 O6amra. CopT XapakTepH3yeTcs
OBICTPBIM Pa3BUTHEM B HaYaJbHBIE (PAa3bl POCTA, JOCTATOYHO XOPOIIMM KYIIIEHHEM U BBIPABHEHHOCTBIO CTEOJICCTOS.

Martepuan mis SKcrieprMeHTa OBUT OMyYeH u3 ypoxast 2015 1., ceMeHa KOTOPBIX MPOILIH MPEIIOCEBHYIO
00padorky OMII CBY npu clieayromux coueTaHusAX MOMIHOCTH U 3kcro3unmn: 140 BT u 20 cexk., 420 Bt u 10 cek.
(1Ba OMBITHBIX BapUaHTa); KOHTPOJIHHBIN BapHaHT He 00pabaThIBANICS.

3areM coOpaHHOE 3epHO MPOXOAMIO MoBTOpHYI0 CBU-00paboTKy mpu Tex ke pexumax.

H3y4yaemble BapHaHTBl UMEIOT clieyroliee 0003HauYeHKe, e IepBas 4acTh J0 THpe 0003HAa4aeT YCIIOBHs
CBY-o6pabotku 3epua (2015 1.), a BTOpas 4acTb, mociie Tupe — ycioBus nosropHoit CBU-o6pabdoTku (2016 r.):
KoHTpoab — KOHTpoIB;

KonTposs — 420/10;
KonTposs — 140/20;
420/10 — xoHTpOITH;
420/10 — 420/10;
420/10 — 140/20;
140/20 — koHTpOIB;
140/20 — 420/10;
140/20 — 140/20.

CEOoNOO~WNE

Wroro, mpu pasnMuHBIX COYETAHWAX H3ydaeMoro Habopa pexumoB CBY-o0paboTku, mnomydmsiocs 9
BapHaHTOB.

Takum o0pa3oMm, Bech S3KCIIEPHMEHT BKI0odan B cebs naBa srtama: 1) CBUY-o6paboTka ceMsH W HX
BbIpAllIUBAHNUE B IIOJICBBIX YCJIIOBHUAX Ha OIIBITHOM YYacCTKE Pecny6nm<1/1 TyBa, IMOJIYYCHHUE YypoOXKasd H €ro
pa3mensHBIM cOOp MO BCeM H3ydaeMbIM BapmaHTaMm; 2) mosTopHas CBY-oOpaboTka coOpaHHOTO 3epHa NpHU
pasnuaHbIX pesknmax CBY-00paboTku, IpopamuBaHue U MOJTyICHHAE PEe3yIbTaTOB.
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[Tocne CBY-00paboTku ceMeHa MNpopaliMBalM B damkax lleTpu Ha CTEpHIbHOH  YBIaXXHEHHOM
¢unbTpoBaNIEHON Oymare. Bce mn3mepenns npoBoawim Ha 7-¢ cyTku. OmelT Obul mpoBeleH B 2-KpaTHOM
NOBTOpHOCTH. OIpeResiM YnCIIo, [UIMHY M CHIPYI0 MAacCy 3apObIMIEBBIX KOPHEH y HMPOPOCIINX CEMSH SIPOBOH
MATKOH mueHuns! copra Tpuso.

Pe3yabTaThl Mcclel0BaHHA M HX oOcyxiaeHue. IlomydeHHbIE pe3ynbTaThl OUYCHb WHTEPECHBI H
CBHJIETENBCTBYIOT O TOM, YTO Ha Pa3BUTHE 3apOJBIIIEBBIX KOPHEH Y IPOPOCTKOB MSTKOW SPOBOM IHIIECHUIIBI BIUSIET
Kak nepBoHadanbHass CBU-o0paboTtka (3T0 BUaHO npu cpaBHeHWH BapuaHTOB NeNel, 4, 7), Tak u moBTOpHAas (puc.
1). Pa3Hble coueTaHUs BCEX M3YYaeMBIX PSKHMOB JAfOT Pa3HBIE Pe3yibTaThl. Tak, KOHTPOJBHEIH BapuaHT Nel, He
MOJBEpraBIINiics HUKAaKUM BO3ICHCTBHUSIM 3a JBa rofia SKCIEPUMEHTa, NPHU MPOPACTAaHUU UMEN CpeHee YHCIO
KOpHei#l B konuuecTBe 4,65 mT. Bee ocTanmbHbIC BapHAHTHI UMEIOT JIMOO OOJIbIIIEe YHCIO KOPHEH, JIN0O, HAIIPOTHUB,
MEHBIIIEE.

3aukcupoBaHa TEHACHIMS, MIPOSIBISIONIAICS HA BCEX TPEX IPYIIAX PeKUMOB: He 00pabOTaHHOE TTOBTOPHO
3epHO (BapuaHT NeNel, 4, 7) meMOHCTpPHPYET CPEIHUI YPOBEHB MOKa3aTelsi, BapuaHT Bropuunoit CBU-o0paboTku
npu 420 Bt n 10 cex. (NeNe2, 5, 8) — MuHMMYM (Ha rpaduke 3TO COOTBETCTBYET TaK HAa3bIBaEMOMY IPOBAITY), a IpU
140/20 (Bapuantsr NeNe 3, 6, 9) — HanPOTHB, pe3KOE YBEINICHHUE.

MunHnMaxpHOE YHCIIO KOPHEW HAaXOAWTCS B AuMamazoHe oT 3,5 mo 4 mr., uro coctaBister 24,7 — 14,0% ot
KoHTpOJs (Nel). MakcumyMm 3aperucTprupoBaH Ha ypoBHe 5,15-5,25 mrt. — T.e. Beime, 4em y koHTpoirst (Nel) Ha 10,8

-12,9%.
5,5
525 5,15 5.2
4 65
5 4 7
3,9 4
3,0

3

1

0 n T T T T T T T T

1 2 3 4 5 6 7 8 9

Puc. 1 uucno xopmueii siposoii nuwenuyvl copma Tpu3zo, wm.

Y
|

N
|

Juis mokazarens "anuHa KopHER" 3aduKcHpoBaHa Takas e TeHICHIWS, KaK U U1 UX Yiciia - MUHUMYM TIpU
MakcuMasibHO#i moBTopHOH CBY-00paboTke, MakCUMyM - HampOTHUB, NPH MHHUMalbHOW. J[nMHa KopHel y
KOHTpoJIbHOTO BapuanTta Nel paBna 14,245 cm (puc. 2).

MunHuMasbHas IJHMHA KOPHEH HaxXoauTcs B auamna3one oT 12,27 no 13,755 cM, uto cocrasiser 13,9 —3,4%
ot koHTpoJst (Nel). Makcumym Habomaercss Ha ypoBue ot 14,695 no 15,365 cm, uto Ha 3,2 — 7,9% Bbiie, Yyem
KOHTpOJb (Nel).
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Puc. 2 [[nuna xopueti pocmros sapogou nutenuyst copma Tpuzo, cm

o N B OO
1

Bmusane OMII CBY Ha Maccy KOpHEH HaeT pasHble pe3yibTaTbl. Eciu mocMoTpers Ha rpaduk, TO
MUHMMAaJIbHBIMU BapHaHTaMH SBISIOTCS BapuaHThl NeNe 2, 4 n 5. Tak koHTposbHBIN BapuaHT (Ne2), KOTOpBIi ObLI
MOABEPTHYT MAaKCHMallbHOMY DPEXUMY OOpabOTKH BTOPOM TOJe SKCIICpHUMEHTa, BapUaHT Ne4, MOABEprHYTHIH
MaKCHMaJIBHOMY DPEXHMY OOpaOOTKM TONBKO Ha TEPBBIM TOJ 3KCIICPUMEHTa W BapHaHT Ne6, KOTOPBIH ObII
MOABEPTHYT MAKCUMATEHOMY PEXXUMY 00pabOTKH 2 ToJa MOAPS — MOKa3bIBAIOT HAUMEHBINYIO [UIMHY KOPHEH.

BapuanT Ne 3, monBeprHyTHId MUHUMAaIHHOH 00paboTke Ha 2 Tox; BapuaHT Ne6, 0OpaboTaHHBIN Ha MEPBEIA
roJl MUHUMAJIbHBIM PEXHUMOM, a Ha BTOPOI — MaKCUMaJIbHBIM; 1 BapuaHT Ne9, KOTOpbIi 00iydancs 2 roja moapsn
MaKCHMaJIbHBIM PEKUMOM 00paOOTKH - ITOKa3aIl MaKCUMAaJIbHBIE PE3YJIbTaThL.

KonTtponsHslil BapuaHT (Nel) nMeeT cpeqHIo0 Maccy KOpHeH, kak 1 BapuaHThl NeNe 7, 8.

MuHnumanbHast Macca KopHei umeeT amruutyny ot 0,0598 mo 0,0969 cwm, uto cocrasmser 32,5 —21,5% ot
KOHTpOJIsI (BapuaHT Nel), makcumainbHast — Haxoautces Ha ypoBue oT 0,10215 mo 0,1082 cm, uto Ha 15,2 — 22,1%
BBIIIE, YeM KOHTPOJb (BapuaHT Nel).

0,120
0,108
0,102 0,102
0,100 0,096
0,089 0,087
0,080 0,069 0,070
0,060
0,060 -
0,040 -
0,020 -
0,000 n T T T T T T T T
1 2 3 4 5 6 7 8 9

Puc. 3 Cuipas macca xopheti pocmkog apogou nuienuyst copma Tpuso, 2

BeiBoa. Haubonbuiee yBennueHue dnciia KOpHel HaOioaanoch y Bapuanta Ne6, KOTOpBIH Ha HEpBBIN roj
9KCIIEPUMEHTa I0JBEPTHYT MHUHHMAIBHOMY PEXHUMY OOpaOOTKHM, Ha BTOPOW TOJ — MakcHMajabHOMY. PasHuia
MEXIy KOHTpoJbHEIM BapuanTtoM (Nel) u Bapmantom Ne6 cocraBuia 18,3%. HaumeHnsinee umcino kopHel nmeeT
BapuaHT Ne5, 0OpaOOTaHHBIN NMPH MakCUMaJbHOM PEXHMe, B TedeHUe IBYX JeT. ONbITHBIA BapuaHT Ne5 MeHbIe
KOHTPOJIBHOTO Ha 16,1%.

YBenmueHnne ATUHBI KOpHEH HaOmomamock y BapmantoB Ne 3. 4, 6, 7, 8, m 9, xoropeie Oombie
KoHTponpHOTO BapuanTa (Nel) Ha 0,4%, 3,2%, 1,4%, 7,9%, 0,6% u 7,6% coorBercTBeHHO. Bapmanter NeNe 2 u 5
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MeHbIIe KOHTposibHOTrO Bapuanrta (Nel) ma 13,9 u 3,4% coorBercrBenHo. Pexum ob6paborku 140 BT. u 20 cek.
HaWIy4dIIuM o0pa3oM cKasanach Ha 3epHE He 00pabOTaHHBIM B IEPBBINA TOJ 3KcIepuMeHTa (BapuaHt Ne7), JumHa
KOpHel Oombie Ha 7,9%, yeM KoHTponbHBIN BapuaHT (Nel). BapuanT Ne9, oOpabortannsiit npu pexume 140 Bt. u
20 cek., B TEYEHHE ABYX JET, TAKXKE, MOKa3al XOpOWIMH pe3ynbTaT u Oomnbmie Bapuanta Nel Ha 7,6%. YV Takmx
BapuaHTOB, Kak NoNe 3. 4, 6 u 8 orimmame ot Bapuanta Nel He cymectsersa (0,4; 3,2; 1,4; 0,6 % coOTBETCTBEHHO).

KopHau 3epHa, 00pabOTaHHOrO B MEPBBIH T'OA 3KCICPUMEHTa MHHHMAIBHBIM PEXHMOM, a Ha BTOPOH —
MaKCHUMAaJIbHBIM peXKUMOM (BapuaHT Ne6), IMeeT MaKCHMABHYIO MacCy KOpHEH 1 0oJbIlie KOHTPOJIHHOTO BapHaHTa
(Nel) ma 22,1%. BapuanT Ne3, moaBepruayThlii MUHIMAIBHOMY PEXUMY 00paOOTKH TOJIBKO Ha BTOPOH T0Jl; BAPHAHT
Ne7, monBepruyThIii MUHMMaJIBHOMY OOJIyYEHHUIO TOJBKO B IEPBBIA IO/ AKCIEpUMEHTa; BapuanT Ne9, KoTopblii
o0Jry4ancs npu MUHMMalIbHOM DEXHME JIBa Tojia Mojapsn — Takxke Ooiburie Bapuanta Nel Ha 15,25 8,0 u 14,5%.
Hawuxynmmm o0pa3oM Ha Macce KOpHEH OTpa3wiioch MAaKCUMAJIBHBIA PeXUM 00OpabOTKH B TeueHHE 2 JIET, BApUAHT
Ne5 wmenbiie kontponbHOoro Bapuanta (Nel) Ha 32,5%. Takxke, Ha Macce KOpHEH, OTpHIATENHHO CKa3ajlach
00paboTKka KOHTPOJBHOTO 3€pHA MEPBOI0 rojja MaKCUMalbHBIM PEXHMOM — BapuaHT Ne2 MeHbIle KOHTPOJIBLHOTO
BapuanTa (Nel) Ha 21,7%. Macca xopHel 3epHa, IMOJBEPrHYTOE MaKCHUMaJIbHOMY PEXHUMY 00pabOTKH TOJBKO Ha
nepBblii Ton (BapuaHT Ned) MeHbIe KOHTpoibHOro Bapuanrta (Nel) ma 24,5%. PasHuma Mexmy KOHTPOJIBHBIM
BapuaaToM (Nel) u onbITHEIM BapraHToM Ne§ He 3HauMTENBHA U cocTaBsieT 1,6% - onbITHEIA BapuanT Ne8 MeHbIIe
KOHTPOJILHOTO.
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Y n00peHus — 3TO BEIECTBA, COACPIKAIIUE DJIEMCHTHI B KOTOPBIX HYXIAIOTCS pacTeHUs. Tak ke ymnoOpeHus
MPUMEHSIIOT JUIS PEryJIHPOBAaHUS CBOWCTB MOYBHIL. B OpraHMYeckux yIOOpEHUSX JIIEMEHTHI MUTAHUS CBA3aHBI B
OpPraHUYECKUX BEIIECTBAX KaK pPACTUTEIBHOTO, TaK M JKUBOTHOTO MPOHMCXOXxJacHUs. Kak TOIBKO OOIIECTBO
OCO3HAJIO, YTO MHOTHC XUMHYCCKHEC KOMIIOHCHTHI MECTHUIMIOB M MHHEPAIbHBIX YJOOPCHUIA, SIBISIOTCS SIaMH,
MPHUILIO TOHUMAHUE O HEOOXOMUMOCTH IMOWCKA AbTCPHATHBHBIX IyTCH 3aMEHBI CHCTEM 3EMJICIENINS, HHBIMU
croco0amMu BEIEHHS CEIBCKOTO XO3AHWCTBa. TO €CTh BECTH IOHCK OnoymoOpeHwil. OCHOBHBIM OpPraHHYECKAM
ymnoOpeHneM SIBISIeTCS HaBO3, HO B CBEXXEM BHJE HABO3 IMPEANOYHUTAIOT HE BHOCUTH B IOYBY, TaK KaK OH OYEHBb
OBICTpO pa3maraercsi M OTPHULATEIHHO BIHIET Ha (OPMHPOBAHHE IUIOJOPOTHOTO MOKpPOBa MOUYBEL. Kpome Toro,
CBeXXHI HaBO3 0OOTaT PacTBOPUMBIMH COCIAMHEHUSIMH a30Ta, YTO BBI3BIBACT YCHJICHHBIH POCT JICTHEB WU CTEOJCH,
BCJIEICTBHE YETO CHUYKAETCS YPOKAHHOCTh KOPHEIIOA0B [1].

K OmoopraHndecknuM ynoOpeHHSM OTHOCAT TaK e OHOTyMyc. A TEXHOJIOTHS BEPMHUKYIbTHBHUPOBAHUS
AByAeTcs 0e30TX01HOH. OHa OCHOBaHA HA CIIOCOOHOCTHU YepBEH IOIIOMATh B IPOIECCE CBOCH JKH3HEACATEIbHOCTH
OpraHUYecKUe OCTaTKU M TI0YBY, KOTOPHIE B OpraHU3ME 4epBed XMMHUUYECKH TpaHC(HOPMHPYIOTCS, 00OramaroTes
MHUTATEIbHBIMH dJIeMEHTaMH, (PepMEeHTaMH U MUKPOOpPraHu3MaMu. B pesynbraTe BceX 3THX MPOLECCOB 00pa3yeTcs
BBICOKOA(p(hEeKTUBHOE OpraHMYeckoe YyHoOpeHHe — OHOTyMyC, KOTOPO€ MOXKET OBITh HCIIONB30BAHO T
YIIy4IIeHUs MI0J0poaus nous [2, 3].

Bce nutepaTypHble HCTOYHHUKH CBUACTEIBCTBYIOT O TOM, UTO 33 CYTKH IIOJIOBO3peNas 0co0b 4epBs ciocoOHa
nepepaboTaTh OpraHMYECKUE OTXObI Maccoil paBHOMY cBoeMy Teny. Hamu, Ha xadenpe «TexHomorus xpaHeHUs U
nepepabOTKH CENbCKOXO3HCTBEHHOW NPOAYKIMM» KeMepoBCKOro rocyIapcTBEHHOTO CEIbCKOXO3SIHCTBEHHOTO
MHCTHUTYTA OBLI IPOBEAEH OIBIT, OCHOBAHHBII Ha JAHHOM THITOTE3E.

Jus ombiTa moHamo6mrock 200 monoBo3pensix ocobeit, n 200 rpamm cyOcTpaTa. B kadecTBe cydcTpara ObLI
UCIIONB30BAaH KOHCKWH HAaB03, XPAHUBIIMKCS OKOJIO TOJa B 3aKPBITOM MOMEMICHWH. XOJ OIBITa COCTOSII B
cJenyIoneM: Ha Cyxoi mecok Obuto 3ayokeHo 200 rpamm cyOctpata u «3aceneno» 200 monmoBo3penbix ocobdei
KOMIIOCTHOTO 4epBs. [1o rumotese gomkHo nonyuutbes 200 Tpamm Ouorymyca yke Ha CleAyonIue CyTKH.

Bbu cobito/ieHbI Bce YCIIOBHS TI0 pa3BElICHHIO YE€PBEH, BIaXKHOCTh, TEMIIEpaTypa, ocBelleHre. Yepes cyTku
MBI CHAJIM TOKa3aHus, rje ObUI0 BHAHO, 4TO O6morymyca He 200 rpamm, a 98,9 rpamm. Mcxoas u3 MOIyYEHHBIX
JTAaHHBIX, MBI MPHUILIN K BBIBOJY, YTO NMPH OOJBINON IJIOTHOCTH «3acCeleHHUs», 0coOM He CIIOCOOHBI mepepaboTaTh
cybcTpar mMaccoil paBHOWM cBoeMy Tely (Macca OJHOTO IOJIOBO3PENOTO 4epBsl cocTaBisieT mpumepHo 0, 5 wr).
Bbnarogapst ombiTy, MBI MOXX€M TOYHO INOHHMMAaTh, 32 KaKOoe€ BpeMs UYepBH MOTYT IepepadoTaTh TO WIM HHOE
KOJIMYeCTBa cyOcTpaTa ISl MOJy4eHus Onorymyca.

Tak xe ObLIO MMPOBEACHO UCCICAOBAHNUEC 1O U3YYCHHUIO PEICHCPATUBHBIX crocoOHoCTEM 'IGpBGfI.

Ji1st Toro, 9TOOBI BEIICHUTH, KAK PETCHEPUPYIOT Pa3InuHbIe YIACTKH TeJla YepBsi, TEJI0 YepBs pa3pesanyu Ha 2
YacTH, UCOJIb3Ys TPU BapHaHTa Pa3pe3oB:

I'pynna 1. Otpe3anu %4 OT TOJIOBHOIO KOHILIA YEPBS;
I'pynma 2. Pa3pesanm gepBs momonam;
I'pymma 3. Otpesanu 4 0T XBOCTOBOTO KOHIIA.

Bo Bpemst skcrieprMeHTa 4eTKO (PUKCHPOBAJM, CKOJBKO HacTeH YepBeil BOCCTAHOBIT CBOM pPa3pe3aHHBIC
4acTH M 3a KakoW mepwonx BpeMmeHH. OOpaslbl paccMaTpUBAIN KaXAble TPHU THS, W3MEPSUTH JUIMHY BBIKHMBIINX
«OTpe3koBy». bpul 3apukcupoBaH TOT (akT, 4TO y BCEX uHepBed o0a OTpe3ka cTanu MeHblne B padmepe. Ckopee
BCET0, YacThb «CTPOUTEIHHOTO MaTE€pHasay YepBs TPATHTCS Ha BOCCTAHOBJIEHHE paHbl. OOIas BHDKUBAEMOCTD
uepBel B SKCIEpUMEHTE cocTaBuia 66,7%.

LIepBI/I us3 HCpBOfI IpynIibl OBUIM C CaMOM HM3KOW BBDKMBAeMOCTHIO. OHA COCTaBHMIIA MEHBIIE IMOJOBUHEI —
Bcero 40%. HO, HECMOTpPA Ha TO, YTO HAAHHBIC JXMBOTHBIC HMCIOT CEIMCHTAPHOC CTPOCHMHE, 60J'II:IIIyIO poJib B
JKA3HECIIOCOOHOCTH OopraHmismMa urpaet OKOJIOTJIOTOYHBIH HepBHHﬁ y3el1. To €CTh, €CJIM €ro IoBpeAuTh, TO
BEPOATHOCTDH TOT'O, YTO 0C00b BBIKHBET MaJIOBEPOSTHA.

Bo BTOpoii Tpymme ke BbbKHBaeMocTh cocTaBmiia 80%. To ecTh, mpu paspe3aHny YepBsl MOIMOJIaM, MAHC
BBDKHTH 00CHM MOJIOBHHAM BO3PACTaeT.
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B tpetseil rpynne BekuBaeMocTs coctaBuia 100%. Ha Tpetuii neHs nocne paspesa y uepBel NOTHOCTBIO
3aKIIN MECTa MOPEe30B.

B Xome sKcrepmMEHTa COBCEM HE IPOUCXOIWIIO 3arHUBAHUS PaHBI, 3TO IMOATBEPKAACT JHTEpPATypHBIC
WUCTOYHMKA O HAJIWIMKA y MJOKAEBBIX 4UYEpBEHl BEIIECTB AHTHOAKTEPHATbHOW MpHUpOAbl. UYepBH aKTHBHO
nepenBUraniucb. bombImold WHTEpEeC BBI3BAIM XBOCTOBBIE YYacCTKH YEPBEH, MOCKOJBKY IBIDKCHHE MPOUCXOIMIO
paHoii Brepen. To ecTb uYepBH IBUTAINCh «BUPTYaJbHOM TojioBOW» BHepen. bbulo 3aMedyeHo, 4TO pOTOBOE
OTBEpCTHE elle He CPOPMHUPOBAHO M YEPBH HE MOTYT MUTAThCA. Pe3ynbTaThl, MONyYCHHBIE TIPH aHAIN3E TPEThEeH
9KCIIEPUMEHTAIBbHON Tpynmbl, OBUIM BecbMa ONArompwATHBL. 37€Ch, BCETO 3a TPH [HS IPOHM3OILIO IIOJHOE
BOCCTAaHOBJIEHHE T'OJIOBHOTO OT/ejia YyepBer. [Ipi 3TOM BOCCTaHOBJIEHHBIE YePBH ObUIN aOCOTIOTHO HEOTIHMYUMBI OT
HETIOBPEXKICHHBIX 0COo0ei.

Takum oOpa3oM, ObICTpee W JIydIlle BCEr0 BOCCTaHABJIMBACTCS Ta 4acTh YEpBs, INle COXPAaHEH T'OJIOBHOU
koHell. Ho, HecMOTpsl Ha HEKOTOpbIE JIUTEPATYPHbIE UCTOUHUKH, IKCIIEPUMEHTAIBHO YCTAaHOBJIEHO, YTO XBOCTOBOM
YUYacTOK 4epBsl TaK)Ke jKU3HECNOCOOEH (Ha BOCCTAHOBIICHHE YIUIO TPpU Mecsla). Yepes Tpu Mecsua rmocjie Havyaia
9KCIIEPUMEHTa Mbl MOJNYYWIH cleaytomme pesynbTatel. O0a oTpe3ka pereHepupoBanu y 3-ux u3 15-tm
pa3pe3aHHBIX YEPBEH, TO €CTh YEPBH, Y KOTOPHIX pereHepupoBaiu o0e dactu, coctaBuwian 20%. OpHa U3 yacTel
TIOJTHOCTHIO BOCCTAHOBMIJIACh Yy 7-MM 4YepBeH M3 pa3HBIX SKCIEPUMEHTANBHBIX TPYHI, 4YTO coctaBmio 47%.
CMmepTHOCT B 3KcmepuMeHte coctaBmia 33%.  PereHepupoBaBmime 4YepBH HOPMAJIbHO Pa3MHOKAJINCH B
Ta00PaTOPHBIX yCIOBHSAX.

Crmcok myOmuKanmii:
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IlepcnekTUBBI pa3BUTHA UMNIOPTO3aMelieHHsi B KeMepoBckoii 00/1acTu
Camousemosa Tamvsana Cepzeesna
@ununosa /apea IOpvesna
Kemeposckuii cocyoapcmeennwiil ceibCKOX03UCMBEHHbLL UHCMUNY M
tsamotsvetova@mail.ru

MMnopro3aMenienye Ha CErOAHAIIHUN AEHb - 3TO ABUIaTelb TEXHOJIOIHYECKOro nporpecca Poccun. HyxHo
HayaTh MPOM3BOANUTH CBOIO MPOAYKINIO, 3aMEIIaTh MPOU3BOACTBO, KaK CBUHMHBI, TaK U aBToMoOmieil. Ho kak sto
cmernath M ¢ 4ero HaunHath? Kakoa mporpamma ummopro3amenieHns B Kemeposckoit oomactu Ha 2016-2020 rT., 1
YTO CAEATh, YTOOBI BEIPBATh YacTh PHIHKA JUIS CEOSL.

Jns  cTUMynMpoBaHMS —3aMEINEHMS MMIOpPTa pPOCCHIICKMMH TOBapaMHM TpHMEHSETCS JBa BHAA
perylupoBaHus, B YAaCTHOCTH, TaMOXXEHHO-Tapu(HOE peryiupoBaHue (3T0 - MOLUIMHBI) M HeTapupHOe
perynupoBaHus (KBOTHI WM JIMLEH3UPOBaHNE BBO3a), a TAK)Ke CyOCHAMPOBAHUE U APYTHE BUABI TOCYIapCTBEHHOM
MOJIEP’KKU IPOU3BOJCTBA B Poccum.

Hemanoe ummnopro3amemnienue Habmonanock B Poccunm B mepuoj mociie CHIBHON JAeBaibBaldu pyoOss,
kotopast 6si1a B 1998 romy. B atom ke rogy o6bémM ummopta B Poccuto ymenbiumics Ha 20 % (mo0 $74 mupa.), a B
1999 roay - o6bem mmmopra ymensimmics emé Ha 28 % (mo $53 mupa.). K tomy mpubaBuBImmniics crpoc mocie
KpH3HCa Ha OTEYECTBEHHYIO IPOAYKIMIO OB JOCTaTOYHO JIETKO YAOBJIETBOPEH 3a CUET HE3arpy>KCHHBIX
MPOU3BOJICTBEHHBIX MoIHOCcTeH. CHIKEHHE HMIOpTa, KOTOpoe OBIIO  BBI3BAHHOE JEBaIbBALUCH, CTalo
BOXKHEHIINM (HaKTOpOM SKOHOMHUYECKOTO pocTa. Ilo omeHke skoHOMHCTOB, pocT BBII u mpomslmieHHOTO
npousBoJcTBa B Pocenu, mpousomenmnii B 1999 roxy, Ha 25 % ObuT 00s13aH Iporieccy MMIIOPTO3aMEIIEHHS.

B mocneayroieM UMIIOPTO3aMeIieHHEe TPOIO0JIKUIOCH, HO OHO CTAJI0 MEHEe HMHTEHCHBHBIM. DKOHOMHYECKHUI
kpusuc 2008-2009 roioB, COMPOBOKAABIIHICS 3HAYUTEIBHBIM IAaJCHHEM Kypca pyOusis, KOTOpBIH dan emy
JIOTIOJTHUTENBHBIA TOTYOK. MIMIIOpTO3aMelieHne, B YaCTHOCTH, KOCHYJIOCh OTJC/IbHBIX BUIOB MHUIICBOM MPOIYKI[HH
(Hanpumep, Msica, MOJCOTHEYHOrO Macia, caxapa).

DKOHOMUYECKHA KPU3UC M CAHKIMH 3alaJHBIX CTPaH PE3KO aKTHMBU3UPOBAIM TOCYJAPCTBEHHYIO MOJUTHKY
M0 CTUMYJIMPOBAHUIO UMIoOpTo3ameineHus. B aBrycre 2015 roga Obuta oOpasosana [IpaBuTebCTBEHHAS KOMUCCHS
M0 UMIIOPTO3aMEILICHHUIO.

Bo II kBaprane 2015 roma mons uMmopTa B 00bEME pO3HHYHBIX MpoJax B Poccum omyctmimacek mo 36 % -
PEKOPHO HU3KOTO YPOBHS 3a MOCIIEIHEE JECATHIIETHE.

B sauBape 2010 roma MuHuCTp cenbckoro xossictBa P® Enena CKpbIHHMK 3asiBWJIa, YTO
«AMITOPTO3aMeIICHUE CTAHOBUTCS OJTHON M3 CTPATErHYECKHX 3a/1a4 POCCHIICKOTO arpOIpPOMBIIIIEHHOT'O KOMITICKCA.
B mocnennue rompl B Poccuy MpoOM30NIIO CHIIBHOE MMITOPTO3aMEIICHHE HA PBIHKE MsCa W MSICHBIX NPOIYKTOB.
ITocne 2008 roma wmscHoil wuMmmopt B Poccuio crtanm magarb Npu NpPOAOJDKAIOLIEMCS HHTEHCHBHOM POCTE
BHYTPEHHETO Mpou3BoJcTBa. B pesynprare B 2011 roxy mmmopt Msaca u MsconpoaykToB B Poccuio coctaBui 2,69
MJIH. TOHH, YTO PaBHSJIOCH JUIIb 36 % OT POCCHUHCKOTO MPOW3BOJICTBA 3TOH mpoaykuuu (B cpaBHeHHH ¢ 2008
roJIoM, Korjua oH coctaBisii 52 %). B 2013 roay cHmkenne ummnopta msica B Poccuio mpu 0THOBPEMEHHOM pPOCTE
BHYTPEHHETO MPOM3BOJCTBA NMPOAODKmIochk. B koHie okta6ps 2013 roga @TC cooburmna, 4To ¢ Havajga rojaa B
Poccuto 6b110 ummoptupoBano 1,25MH TOHH Msca, uTo Ha 13 % MeHbIIe, yeM 3a MPOIUIOTOHUN aHAJIOTHYHBIN
neproa. VMnopt rossanHel cHu3miIcs Ha 16 % - mo 431 Thic. TOHH, CBUHHHBI - Ha 15 %, 10 479 ThIC. TOHH, Msica
nTunbl - HA 6 %, 10 343 TeIC. TOHH. B cBOIO OdYepenp, MUHCENBEX03 COOOMIIII, UTO 3a TEpBEIe 9 MecsleB roma
MPOM3BOJICTBO CKOTA M MTHIIBI COCTaBIWIIO 8,12 MIIH. TOHH, 4TO Ha 6 % OOJIBIIIE MPOILIOTOAHETO IIOKA3ATEID).

[IponoBosbCTBEHHOE MOAPro B OTHOLICHUH 3alaJHBIX €BPOINEHCKNUX ITOCTaBIIUKOB CEIbCKOX03HCTBEHHOM
NPOJIYKIUH - 3TO XOPOLIMH CTHUMYJ JUIS Pa3BUTHS OTEYECTBEHHOTO OM3HEca B COOTBETCTBYIOIIMX cdepax.
Poccuiickne arpapum mNOJIy4wiIn UIIaHC OCYIIECTBHTh MacuiTabHoe wuMmnoprozamenieHue. CIMCOK TOBApoOB,
MOTABIINX MO 3aIpeT Ha BBO3, OYCHb MACHITA0HBIA. DTO M MOJIOYHAS MPOIYKIHUSA, M OBOIIH, U GPYKTHI, U MACO, U
opexu. PerHOYHAs EMKOCTh HEKOTOPBIX CErMEHTOB TOProBOr0 00opoTa MexIy Poccueil n 3amagHBIMHU CTpaHAMH B
arpapHO OTPACIH OLIEHUBAETCS SKCIIEPTAMU B MUJLIUAPABI 10JUIAPOB.

Koneuno, B ganHO#i cdepe OyaeT W KOHKYPEHIHMS: B YaCTHOCTH, MOCTABKH IMPOIYKTOB W3 CTpaH A3WH,
IOxHolt Amepukn, Adpukn, a Taxke u3 rocymapctB TamoxenHoro Coro3a MOTYT OCYyHIECTBIATBCA B Poccuio
CBO60}IHO - HHKAKUX CaHKHI/II\/’I B OTHOIICHUH COOTBETCTBYIOUIMX IIOCTABOK HET. HO, HECMOTpPSA Ha HAJIU4YHUC
aNbTEPHATUBHOM  €BpPONEHCKUM  IOCTaBIIMKAM  CEIIbCKOXO3SIMCTBEHHOM — mponaykumu, i1 Poccun
UMIOPTO3aMELICHUE B CEJIbCKOM XO3SCTBE - B UYUCJIE CaMbIX NPHOPUTETHBIX HANpPaBIEHUH SKOHOMHUYECKOTO
pasBuTust B Onwkaiimem Oynymiem. [naBHBIM Bompoc, MojiaraioT 3KCIEPTHI, B TOM, HACKOJBKO 3((EKTHBHBIM
OKaXXeTCs B3auMoielicTBrE (hepMEpOB 1 TOPTOBBIX TOYEK HA IPAKTHUKE.
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ATpONpOMBIIUIEHHBIT ~ KOMIUIEKC — CTal  JUAUPYIOIIMM  CEKTOPOM  JKOHOMHKHM IO  Pa3BUTHUIO
umrnopTto3amerieHus. Otpacnp npeozonena mianky B 80% u BIuioTHY0 npubmmkaercs k 90%, Tak ckasai BHILE-
npembep Apkaauid J[BopkoBuY.

Ha rocynmapcreennyro monmepxky AIIK mo 2020 roma mpenmomaraercs Beiaenenue 2,13 TpmH. pyd. w3
tenepampHOTO OfOmKeTa. B 2015 Tomy Ha pa3BUTHE CENBCKOTO XO3SAHCTBA B paMKax TOCYJapCTBEHHOW MPOTPaMMBI
TUTAHUPOBAJIOCH BHIENNTE U3 (heaepansHoro Oromkera 187,9 mupn. py6. Ha stu mensru mpenmnomaraercs k 2020
TOAY YBEJIWYUTH CENbCKOXO3SHCTBEHHOE MPOM3BOACTBO Ha 17,9% mo cpaBHeHmio ¢ 2013 romom, B TOM 4mCIie
pacTeHneBoACTBO - Ha 16,2%, ;xuBoTHOBOACTBO - Ha 18,8%.

PaccMoTpuM nepcrieKTHBEI pa3BUTHSI UMIIOpTo3amenieHus B KemepoBckoit obnactu. Ha ceroqusaninuii neHp
B Ky30acce cymiecTByeT pernoHanbHbIH IUIaH 110 Pa3BUTHIO UMITOpTOo3aMerieHus B Kemeposckoit oonactu Ha 2016 -
2020 roabl, KOTOPBIH yTBepxkaeH pacropsbkenneMm Komerueit Anmunucrpanun KemepoBckoil obnactu ot 5 Mast
2016 1. Ne 162-p. B nanHOM npescTaBieHHbIE 0OIIUE HOJIOKEHUS, MEPOIIPUSATHS IJIaHa, TIepeYeHb PETHOHAIBHBIX
MHBECTHLMOHHBIX POEKTOB 10 MMIOpTo3amMenieHnto. OH pa3paboTaH «C LENbI0 CHIKEHHS 3aBUCUMOCTH PErnoHa
OT MMIIOpPTa TOBApOB 3a CYET YAOBJIETBOPEHUS BHYTPEHHETO CIIPOCa MPOIYKLHEH COOCTBEHHOIO MPOHM3BOACTBA,
MOBBIIIEHHUS KOHKYPEHTOCTIOCOOHOCTH TOBApOB, CO3AaHMsI HOBOI HMIIOPTO3aMemaroniel IpOaYKIIMHA U HHTETPaIiN
Ky30acCKHX MPOM3BOAUTENEH B MEXPETHOHANBHBIE U MEX/yHapOJHbIE TIPOU3BOICTBEHHBIC IIETIOUKI.

HpHOpI/ITeTHHMI/I OTpacJIsIMU pa3sBUTHUA UMIIOPTO3aMCIICHUS B KCMepOBCKOﬁ 00JIaCTH SABISAIOTCS: TSHKEIIOC U
OHEPIreTUYCCKOC MAIIMHOCTPOCHUC, XUMHUYICCKaA IMTPOMBIINIIICHHOCTD, CCJILCKOC XO3SIACTBO.

B naHHOM pervoHanbHOM IUIAHE NPEACTABICHBI CIEAYIOLUE TIOKAa3aTeNu:

—[IpupocT uHaEKCa TPOMBILIIIEHHOTO IPOU3BOACTBA;

—ITpupocT nHAEKca IPOU3BOCTBA MPOILYKIIMH CETLCKOTO X034HCTBA;

— Jlonst SKCTIOpTa B 00bEME OTIPY)KEHHOM NPOYKINH;

— JloJist He CBIPHEBOTO IKCIOPTa B 00bEME OTIPYKEHHOH MTPOTYKIINY;

—IIpupocT HHBECTHLIMI B OCHOBHO# KanuTall B cepe MPOMBIIUICHHOCTH;

— KonndecTBO CyOBEKTORB (MIPEAIPHUATHIA), pCaTHU3yONIUX POCKTHI B Chepe UMITOPTO3aMEIICHHUS.

Ilo nuaHy, NpUpOCT MHAEKCA NMPOMBIIUIEHHOTO MPOU3BOJCTBA, MIIAHUPYETCs yBenuuuTh ¢ 1,5-2% mo 2,7-
3,9%. IlpupocT mHAEKCa MPOU3BOACTBA MPOAYKLIHUHU CENbCKOTO XO34KCTBa InaHupyercs yBennduutsb ¢ 0,8-1% mo
1,2-1,6%. Momo skcropra B 00bEME OTTPYKEHHOW MPOIYKIMH IUIAHUPYETCsl yBeNW4nTh Ha 5,7%, a moito
HECBIPHEBOTO HKCIIOPTA B 00BEME OTTPYKEHHON NPOAYKIMH, Ha 3,8%. IIpupocT HHBECTHIIMIT B OCHOBHOW KaluTal B
cdepe MPOMBIIUICHHOCTH, 110 MiaHy k 2020 rony, mmanupyercst yBenuautsb ¢ 0,9-1,9% no 2,7-2,8%. KommaectBo
CyOBEKTOB, PEATH3YIONIMX MPOCKTHI B chepe ummnoprozamenienus, ¢ 2016 mo 2020 rosl, IUIAHUPYETCS YBEIUYHUTh
Ha 75%.

CorjacHO MaHHOMY PETHMOHAJIBHOMY IUIAHY B CEIBCKOM XO3SMCTBE OYAyT HPOBOIHUTHCS CIEAYIOIIHE
MEpPOTIPUITHS:

— CTpOUTENHCTBO BBICOKOTEXHOJIOTMYHOTO MOJIOUHO - TOBapHOTO KOMIUIEKca B IIpOMBIIITIEHHOBCKOM
paiioHe;

— CTpouTenbCTBO JKUBOTHOBOAYECKOTO KOMITIEKCA C TOMIbHBIM 3a510M B JIeHuHCcK - Ky3HenkoM paiioHe;

— CTpouTenbeTBO arpoKOMILIEKca 110 ITPOU3BOICTBY | IiepepaboTke Msica B HOBOKy3HEIIKOM paiioHe;

— PexoHcTpyKIUs JKUBOTHOBOAUYECKOTO KOMITIEKCa B IIpOMBIIITIEHHOBCKOM paiioHEe;

— CTpouTensCcTBO BTOPO ouepe I dKUBOTHOBOAYECKOr0 KoMIniekca B KemepoBckoM palioHe;

— CTpouTensCcTBO TEIUNIMYHOTO KOMILIEKCA 110 BRIPALIUBAHUIO oBollel B HoBoKy3HeKoM paiioHe;

— CTpOUTEIsCTBO TEIUTMYHOTO KOMITIIEKCA [T BEIPAIIMBAHUS CEIbCKOXO3IHCTBEHHBIX PACTeHNUH U IpHOOB B
3aKpBITOM IPYHTE B SIIKMHCKOM palioHE;

— CTpOHTENHCTBO TEIUTMYHOTO KoMITIeKca B HOBOKY3HEIIKOM paiioHe;

— Co3gaHune npeanpusaTHs 10 XPaHeHHIO U TepepaboTke 3epHa B SMIKHHCKOM paiioHe,;

— Co3gaHne COBPEMEHHOTO BRICOKOTEXHOJIOTHYECKOTO MPEAIPUSATHS 110 BBRIPAIIMBAHUIO PATYKHOH (popemnn B
IOprunckom paiione.

HeobxonuMo 1t BoOOIIe 3aHUMATHCS UMIopTo3amenieHneM? besycnoBHo - aa. Bens mmmopro3amenieHre
MOJpa3yMeBaeT, 3aMEIICHHE TOBapa 3apyOeKHOro, CBOMM COOCTBeHHBIM. [lopa HadaTh MPOW3BOJICTBO CBOECH
MPOIYKIHMH, PA3BUBATh, YIYUIIaTh KAK TEXHUYECKUE XaPAKTEPUCTUKH, TaK U ICTETUYECKUE, IPOAABATh NPOAYKLIHIO
3a TpaHUIly U MOJYYaTh 3a 3TO JICHEeXKHbIE cpeAcTBa. Ecim B cTpaHe OyaeT COOCTBEHHBIH TOBap, KOTOPBIA OyIeT
YCHEIIHO Peaju30BbIBATHCS BHYTPHU CTpaHbl, TO TOBAp MUMIIOPTHBIM MOCTENEHHO CTAHET BBITECHSTHCS, TEM CaMbIM
yIIydInas 5JKOHOMHUYECKYr0 00cTaHOBKY B cTpane. Ecium Poccust Oyaer momydaTh IEHBIH TOJBKO OT HE(TH, Ta3a
YTJIs1, TO TIPH MAJCHUU IIeH HAa HUX 3KOHOMHKA CTPaHBI PYXHET, MHOTHE OCTaHyTcs 0e3 paboTsl, MO3TOMY U HaJ0
JTUBEPCUPHUINPOBATH SKOHOMHKY, TO €CTh KaK MOXXKHO OOJIbIIIE pacIIUpPATh aCCOPTUMEHT NMPOAYKINH U BBIXOAHUTH
Ha BHEIIHKME PHIHKHU 3a npenensl Poccuiickoit @enepannu.
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Takum 06pa3om, UMIIOpTO3aMeEllIeHHE — ATO He MpobieMa, a 3aj1ada, 3TO JABHraress nporpecca. M nannyio
3aJauy Hy>KHO pa3BUBaTh, KaK MOXHO MHTeHcHuBHee. /Iyt Poccny 1 MHOTMX cyOBEKTOB Hallel cTpaHbl, B Y4aCTHOCTH
KemepoBckoit obmactm — wummnoproszamemenne B AIIK B umciae omHOTO W3 TPHOPHUTETHBIX HANpPaBICHUH
SKOHOMHYECKOTO Pa3BHUTHA B OmmkaifmeMm OyaymieM, TiaBHOE, YTOOBI perHOHaJbHBIE W (perepanbHbIe IDIaHBI MO
Pa3BUTHIO CEJILCKOTO XO3SHCTBA PEANN3OBBIBATNCH, a TAKXKE B3aMMOAEHCTBHE (PEpMEPOB M TOPTOBBIX TOYEK Ha
MPaKTHUKE CTaJ0 AEHCTBUTENHBHO 3()(HEeKTHBHBIM.

Crincok my0muKanmii:
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242



Hunopanmonusii koHBeHT «KY3BACC: ObBPASOBAHUE, HAYKA, THHOBAILIN

K Bonpocy 0 cocTosiHuM 000pPOTHBIX CPEACTB CeJIbCKOX0351iiCTBEHHBIX NPeANnPUusTH
KemepoBckoii o01acTu
Capmakoea Okcana Anexceesna
Camoysemosa Tamvana Cepzeeena
Kemeposckuii cocyoapcmeennuiii ceibCKOX03ANUCMBEHHbIL UHCIMUNY M
tsamotsvetova@mail.ru

OO00pOTHBIE CpPEeNCTBAa MIPAIOT KJIIOYEBYIO POJb B IPOU3BOJCTBEHHOM M KOMMEPUYECKOM Mpolecce JIFo0oi
opranuzanuu. OT ux Haau4us U 3QPEKTHBHOTO HUCIIOIB30BAHKS 3aBHCUT YCIICIIHOCTD JESTEIBHOCTH MPEIIPHATH
B nenoM. /s opraHmzainmii, paboTaromMX B CEIbCKOM XO3SHCTBE, HAIMYUE M (PPEKTUBHOCTH HCIIOJIH30BAHMS
000pOTHOTO KamuTana uMeeT 0codoe 3HaUeHUE, TaK KaK JUIMTEIbHOCTh IPON3BOJICTBEHHOTO IIPOLIEcca, CE30HHOCTh
Y HECUHXPOHHOCTD JICHE)KHBIX IOTOKOB CEJILCKOXO3SMCTBEHHBIX OPraHU3alnil O4eHb YacTO OTBJICKAIOT 00OPOTHEIE
cpencTBa w3 o0OpoTa WM 3aMEUIAI0 WX 000padnBaeMoOCThb, T.€. 3((EKTUBHOCTh HCIOIB30BAHHSA OOOPOTHOTO
KaluTana.

Heob0xonuMocTs ¥ BaKHOCTH OOOPOTHBIX CPEACTB, a TAKXKE MX COCTaB W CTPYKTypa HANPSMYIO 3aBUCST OT
OTpacieBOi CIICUPHUKH TPeaIpUsITHS. [ CeIbCKOXO03MHCTBEHHBIX OpraHN3aINi HAIMYHe 000OPOTHOTO KaruTaa
nMeeT Hambollee CYIIECTBCHHOE 3HAUCHHE, TaK KaK OT 3TOTO 3aBHCHT IPOHM3BOJCTBEHHBIN MPOIECC OpPTraHU3aIlHY,
MOSTOMY €r0 BOCIIPOM3BOJCTBO TaK BAXHO MMEHHO B 3TOW OTpaciu. B cempCKOM XO3SHCTBE BOCIIPOM3BOICTBO
00OpOTHOTO KamuTajda HMEET OIPEIACICHHYIO CrelnuduKy, OOYCIOBICHHYI, MPEXKIC BCEro OCOOCHHOCTAMU
MPOM3BOJCTBEHHOIO TIpOIlecca B CEJIbCKOM XO03siicTBe. Hu ajii KOro He CEeKpeT, 4YTO Ha OOJBIIMHCTBO
CeJbCKOXO03SUCTBEHHBIX MPOU3BOJICTB BIHUSET CE30HHOCTh, UYTO, B CBOIO OUYEpPENb BJIEUET 3a COOOW HECOBIAJCHHE
peKMMOB TIPUTOKA M OTTOKAa JICHeKHBIX CpPEACTB opraHuzanmuu. Kpome Cce30HHOW  3aBUCHMOCTH
CEJIbCKOXO3SIICTBEHHOE MPOU3BOJCTBO MOABEPKEHO BIHSHHIO psija OOIICIKOHOMHYCCKHX (DAKTOPOB, TAKUX Kak
HEOKBUBAJIICTHOCTh MEXXOTpPACIEBEIX W OOMECHHBIX OTHOIICHHH, HEIOCTATOYHBIM YPOBHEM TOCYIApPCTBEHHOU
TIOJICPKKH U TIP.

CymiecTByeT MHOXKECTBO ITOIX0/I0B 1 MHEHHH K TPAKTOBKE CYITHOCTH OOOPOTHBIX CPEACTB OpraHU3anuii, ux
Kiaccuukanuu u oueHke 3¢dexTuBHOCTH NX Hcnonb3oBanus. Tak Uemonanosa E.B. ormeuana, 4to «060poTHBIE
(OHIBI SBIAIOTCA HEOTHEMIIEMON MaTepHaNbHOW dYacThio 000poTHBIX cpenctB AIIK m B memom BakHOU
COCTaBJIAIONIEH HAalMOHAJILHOTO OOraTcTBa CTpaHbl, €ro Haubojee MOOMIBHBIM M HOCTOSHHO BO300HOBIISEMBIM
anemeHTOM. OJIHAKO TPH KOMILIEKTOBaHUM OOOPOTHBIX (POHIOB B arpapHOil cdepe Bceraa CiefyeT YUHTHIBATh
0COOEHHOCTH  CEJIbCKOXO3SIICTBEHHOTO  IPOU3BO/ICTBA, 00yCTIOBIICHHBIE, TPEXJIE BCEro, OCOOECHHOCTAMHU
MIPOM3BOJICTBEHHOTO TIpollecCa B CENbCKOM Xo03sAicTBe. Hm nans koro He Cekper, 4To Ha OOJBIIMHCTBO
CEJIBCKOXO3SIIICTBEHHBIX TPOU3BOCTB BIUSAET CE30HHOCTH, YTO, B CBOIO OYepelpb BieueT 3a co00i HecoBMajeHHE
PSKMMOB TPHUTOKA W  OTTOKa JEHEXHBIX CPEACTB oOpraHusamuu. KpoMe Ce30HHOM 3aBUCHMOCTHU
CeIIbCKOXO3SICTBEHHOE TPOU3BOJICTBO TIO/IBEPIKEHO BIHMSHHUIO psifa OOIIEIKOHOMHYECKHX (DakTOpPOB, TakMX Kak
HEIKBUBAJICTHOCTh MEXOTPACIEBBIX W OOMEHHBIX OTHOIICHWH, HEJIOCTAaTOYHBIM YPOBHEM TOCYJapCTBEHHON
TOIEPKKH U 1IP.»

OtmeTuM, yTo B B 1uHamuke 3a 2009-2014 roabl COBOKYIIHBIE aKTHUBbI CEIbCKOXO03HCTBEHHBIX OpraHU3alii
Kemeposckoii obmactu yBenmuminch Ha 14408,1 muH. py0. mam Ha 95,9%. YBenuueHne COBOKYITHBIX aKTHBOB
OpraHM3alii MIPOM30IILIO, KaK B CIEACTBHE POCTa BHEOOOPOTHBIX, TAaK U OOOPOTHBIX AKTUBOB OpraHu3anuid. Tak
coBOKynHbIe akTHBBI B 2009 romy cocraBmsim 15025 muH. py6. wmm 51% coBokymHbIXx akTHBOoB 2014 roma. B
CTPYKTYpE COBOKYIHBIX aKTHBOB BHEOOOPOTHBIE AKTHBBI COCTAaBIAIOT 64,76%, a 00OpPOTHBIE, COOTBETCTBEHHO
35,24%.

CrpyKTypa COBOKYIHBIX aKTHBOB 3a aHAJM3MPYEMbId IMEPUOJ| MpeTepriesia He3HAYUTENIbHbIE M3MEHEHHUSI.
Ecnu B Hawase uccieayeMoro neproaa BHEOOOPOTHBIE aKTHBBI COCTABIILIN 52,46 IPOIEHTHBIX MYyHKTA, TO K KOHILY
2014 rozma cooTHOIIEHNE BHEOOOPOTHBIX M OOOPOTHBIX AKTHBOB COCTABIIIIO OYTH 65 K 35 MPOICHTHBIX ITyHKTA.

[Janee HeoOXOAMMO H3YyYHTh H3MEHEHHS B JWHAMHUKE OOOPOTHBIX CpPEICTB CEJIbCKOXO3SHCTBEHHBIX
opranmzanuii  KemepoBckoit ob6mactu. 3a mepuox 2009-2014  rr.  cTOMMOCTH  OOOPOTHBIX — CPEJICTB
CeIIbCKOXO3SIMCTBEHHBIX opraHu3anuii KemepoBckoil obnmacti Bbpocia B Tekymied omneHke B 1,45 pasa, uro
ABJISIETCS BBHICOKMM IIOKa3aTelleM Ha (hOHE NpelplAylux JeT. BMecTe ¢ TeM, MOXXHO OTMETHTh OAHY TJIABHYIO
HETaTUBHYIO TEHICHIMIO: OdYeHb CWIbHO (B 2,7 pa3a) BBIpOCIa BEIWYMHA JAEOUTOPCKOH 3aJI0JDKEHHOCTH
OpraHM3aliid, 4YTO O3HAayaeT, 4TO OOOpPOTHBIE CPEJICTBAa OTBJIEKAIOTCS M3 IPOU3BOJCTBEHHOIO 000pOTa.
[TooXXUTETHHBIM SBIAETCS TOT MOMEHT, UYTO CPEICTBA, BJIOXKCHHBIE B KPAaTKOCPOUYHBIE (PMHAHCOBEIC BIIOKEHUS H
JICHE)KHBIE CPEJICTBA 32 aHAIN3UPYEMBIH IIEpUOJ BEIpOCIn Oojiee ueM B 2 pasa.

B cTpykType camux 00OpOTHBIX aKTHUBOB TOXKE MPOMU3OILIN U3MEHEHHUs, KOTOPHIE B IIEJIOM MOKHO OIIEHUTH
KaK TMO3WTUBHBIC. Tak MoJisi MeHee JMKBUIHOW YacTH OOOPOTHBIX aKTHBOB, T.€. 3alacoB, CHU3WiIach Ha 18,51
MIPOLIEHTHBIX MyHKTA, a 0oJiee JTUKBUIHOW YacTH (ICHEKHBIE CPEICTBA, KPATKOCPOUHbIE (DMHAHCOBBIC BIIOKCHHSI,
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KpaTKOoCpoOYHas I[€6I/ITOpCKa$I 3aJ_'LOJ'I)KeHHOCTL), BbIpOCJIa B CJIOM Ha 19,04 MPOUCHTHBIX ITYHKTA, T.0. NPOU30LICIT
POCT JIMKBUAHOCTH O60pOTHOFO KaIMTaja CeJIbCKOX03IMCTBEHHBIX opranmaunﬁ KeMepOBCKOﬁ 00J1acTH.

ITo MHEHWIO MHOTHX aBTOpOB, K mpumepy, Cumoposoit [|.B. «BaxHO! 0COOEHHOCTHIO, OTIMYAIOLICH
CEIIbCKOE XO3SHCTBO OT APYTHX OTpaciell SKOHOMUKM M OKAa3bIBAIOIICH BIMSHHE Ha MPOLECC BOCHPOW3BOICTBA,
ABJSIETCS HaJIW9IHe OONBIIOr0 KOJIMYECTBA CIEIU(UIECKIX BHAOB 3aMacoB, HEOOXOJMMOCTh B KOTOPBHIX BBI3BaHA
3HAYUTEIBHOHN MPOIOIDKUTEIHHOCTRIO KPyroobopoTa aBaHCHPOBAaHHON CTOMMOCTH. HanOonbImmii ynenpHbI Bec B
3amacax MaTepHalbHBIX IIEHHOCTEH MMEIOT CEeMEHa M KOpMa, KOTOpBIE MOTYT OBITh KaK COOCTBEHHOTO
MPOU3BOJICTBA, TAK M MOKYHNHBIMH. OCOOCHHOCTBIO TaHHBIX BHJOB 3aIacOB SIBJISICTCS, KaK HPaBHIIO, JAIUTEIbHBIA
CPOK XpaHEHHUS U CTPATErMUeCKU Ba)KHOE 3HAYEHHE B CBSI3U C BBIPAXKEHHOH B CEJICKOM XO3SIMCTBE CE30HHOCTBIO
MPOU3BOJICTBAY.

HapymeHMe CPOKOB WJIN 00BbEMOB ITOCTaBKH CEMSAH, KOPMOB, He(l)TerOZ[yKTOB H Jpyrux peCcypCcoB MOXKET
IMPUBECTU K MPHUOCTAHOBJICHUIO MPOU3BOJACTBCHHOI'O IIpoLecca. HOSTOMy O4YC€Hb BAXKHO ONPEACINUTH ONTUMAJIbHYIO
BCJIMYMHY MNPOU3BOACTBCHHBIX 3allaCOB, a TaKXKE BCIWYMHY pacxXoJOoB Ha CO3JaHUEC ITHUX 3alacoB, KOTOpas
obecrneurBana Obl S(I)Q)GKTI/IBHOG (l)yHKIII/IOHI/IpOBaHI/Ie MMpoOU3BOACTBA IMPU MHUHUMAJIBHOM 00BeMe 3aTpar Ha €ro
MAaTCpHUAJIbHO-TCXHUYCCKOC obecreueHue.

Janee mpoBeneM aHanmu3 (MHAHCOBOI yCTOWYMBOCTH CEIIbCKOXO3SMCTBEHHBIX opraHu3anuii Kemeposckoit
obyiacTh ¥ ONpenenyM, HACKOJIbKO OpraHM3alliid O00ecCHedeHbl COOCTBECHHBIMH OOOpDOTHBIMH CpEICTBAMH,
BBIYMCIICHHBIC IaHHBIC IPUBECHBI B TAOJIHIIE:

IloxazaTenn 2009 r. 2010 . 2011 r. 2012 r. 2013 r. 2014 r.
Coberpentibie obopoTHie -2627 24858 | 24111 | -27336 4611 -10586,3
CpE/ICTBA, MJIH. PYO.

Koadduument odecnieueHHOCTH
COOCTBEHHBIMU 00OPOTHBIMHU -0,37 -0,35 -0,26 -0,27 -0,42 -1,0
CpeaCcTBaMu
Koa¢ppuuneHt MmaHeBpeHHOCTH -0.50 048 037 041 064 125
COOCTBEHHOTO KaluTajia
Koaddunuent aBronomun 0,35 0,35 0,36 0,34 0,32 0,29
OCHOBHBIE HCTOUHHKH
(hopMUpOBaHHUS 3aIACOB, MJTH. 9888 10024,6 12334,2 14412,9 17165 23895,7
pyo.

. . He He He He He He
Tun QUHAHCOBOM YCTONYHUBOCTH . . . . . .

YCTOWYMBOE | YCTOWYMBOE | YCTOWYHMBOE | YCTOWYHMBOE | YCTOMYHMBOE | yCTOWYHMBOE

Kak BugHO u3 Tabnuiel, B 2009-2014 rogax y cenbCKOX03SUCTBEHHBIX opraHmu3anuii KemepoBckoii obiactu

Ha0IrogaeTcs HEJOCTaTOK COOCTBEHHBIX OOOPOTHBIX CPEACTB,
(mHAaHCHpOBaHWE OOOPOTHBIX AKTHBOB,

4TO,

B CBOIO 04Y€pEIb,

KOTOpble MOTYT OBITh
BIMSET Ha CHI)KEHHE OO0EeCIeYeHHOCTH

HaIlpaBJICHbI

Ha

COOCTBEHHBIMH OOOPOTHBIMH CPEICTBAMH, a TaK)Ke yKa3blBaeT Ha aOCONIOTHYIO 3aBUCHMOCTb OPraHM3alMid OT
3a€MHBIX HCTOYHUKOB (rHaHCHpoBaHus. OTpUIIATENbHBIMHE SBISIOTCS NOKa3aTeIn Ko puiueHTa 00ecrieueHHOCTH
COOCTBEHHBIMH CPEJCTBAMM, 4YTO TOBOPHT O HEIOCTaTKe COOCTBEHHBIX O0OpOTHBIX cpencTB. Koaddunuent
MaHEBPEHHOCTH TAaKXe SBIISETCS OTPUIATENbHBIM, YTO CBHIETEIBCTBYET O HECHOCOOHOCTH OpraHU3alui
MOJJIEP)KNBATh YPOBEHb COOCTBEHHOTO OOOPOTHOTO KamuTana. XOTs 107 COOCTBEHHBIX CPEICTB OpraHHM3aIUi
JIOCTaTOYHO BeJlHKa, O0KoJo 30%, HO COOCTBEHHBIX CpPEACTB HE XBaTaeT s (pOpPMHPOBAHMS 3amacoB M 3aTpaT
OpraHM3ali B CBS3M C OOJBIIONH BEIMYMHOW BHEOOOPOTHHIX akTHBOB. OO000mIass TEHIEHIMIO OCHOBHBIX
nokasaTenell (MHAHCOBOH YCTOMYMBOCTH, MOXKHO CJeNaTh BBIBOJL O CHIDKCHHWH (DMHAHCOBOW yCTOWYMBOCTH
CeNbCKOXO03SUCTBEHHBIX OpTraHn3anuii KeMepoBCckoil 00J1aCTH B HCCIIETYEMOM TIEPHOJIE.

IIpoananu3upyem coOCTBEHHBIE 0OOPOTHBIE CPENICTBA U TEKyIIHE (PMHAHCOBBIE MOTPEOHOCTH, BEIYHCICHHBIE
JIaHHBIC TIPUBEJICHBI B TAOJIHIIC:

Iloka3arens 2009 . 2010 . 2011 T. 2012 1. 2013 T. 2014 .
Tekyuie pUHANCOBLIC NOTPEOROCTH, | 1505 g | 17947 | -11453 | 2652 | 9581 | 8333
THIC. PYO.
Cobctbentiibie 000pOTHEIC CPRACTRA, | pgy7 | pag5g | -24111 | -27336 | -4611 | -105863
THIC. PYO.
OneparnrioHHbIe TeKyIue GUHAHCOBBIC 3758 3609 4925 5633 5361 5558 4
MOTPEOHOCTH

W3 tabaumsl BuaHO, yTo B 2009-2014 romax opraHu3aiiy HCIBITHIBAIA ACHHUIMT B ICHS)KHOW HATUIHOCTH.

Astopsl Tyrymesa B.P., Amupxansn B.A nonaraior, 4to «3((EKTHBHOCTD JESATEIBHOCTH M (pUHAHCOBOE
TIOJIO’KEHHE NPEANPUSATHI 3aBUCAT OT COCTOSIHHUS 0OOPOTHBIX CPEICTB, TaK Kak 3(PpQEKTHBHOCTh UX HCIIOJIb30BAHUS
OKa3bIBaeT BJIMSHME HA pa3Mep 3arpaT, YTo, B CBOIO OYEpPE/b, OTPAXKACTCS Ha CeOECTOMMOCTH MPOAYKIHMU H, KaK
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CJIC/ICTBHE, Ha (DPMHAHCOBBIX pE3yJibTaTax JESATENBHOCTH Npenupustuil. IloaToMy BONpOCH palMOHAIBHOTO
UCIIONIb30BaHMsI OOOPOTHBIX CPEICTB 3aHMMAlOT HEMAJOBAXHOE MECTO B CHCTEME Mep 10 IOBBIIICHHUIO
3¢ HEKTUBHOCTH JIESITENEHOCTH M YKPEIICHUIO (PUHAHCOBOTO COCTOSIHUS CEJILCKOXO3SHCTBEHHBIX MPEATIPUITHI.

I[To muenmro Bbonmmuoit H.H, «yckopeHme o0opaunBaeMOCTH CPEICTB IIO3BOJSET BBICBOOOAWTH YaCTh
JCHE)XXHBIX PECYpCOB MMl JIONOJTHUTEIBHBIX BIOXKCHUH, OpPraHW3alMM HOBBIX IIPOM3BOJCTB, PpACIIMPEHUS
MPOU3BOJCTBA. JJOOUTHCS 3TOTO MOXHO 3a CUET COKpAILICHHUsI BPEMEHN HAXOXKICHUS 0OOPOTHBIX CPeACTB B chepe
npou3BojCcTBa. st 3TOro HEOOXOAWMO WCIONB30BaTh COPTa M THOPUABI CEITbCKOXO3AHCTBEHHBIX KYIBTYp C
KOPOTKHUM IIEPHOAOM BEreTalliy, BBIPAIINBAHUE M OTKOPM CKOPOCIIENBIX MOPO CKOTa M MTHIIBI C BEICOKOH OILTATOH
KOpMa, BHEIPEHUE MPOTrPECCUBHBIX CIIOCOOOB BO3JIENIBIBAHHS M YOOPKH NPOTYKIIHM.

Takum 06pa30M, MIPOBCACHHOC HUCCJICAOBAHUE IMMOKA3bIBACT, YTO, XOTA B COCTAaBC U CTPYKTYpPEC O60p0THI)IX
CpCACTB CEIbCKOXO035MCTBEHHBIX OpFaHI/I3aHI/Iﬁ KEMepOBCKOﬁ 00/1aCTH MOKHO OTMETHUTH TOJIOKUTCIIbHYO
JAUHAMHUKYy, HO UMECTCA pAJd HEraTUBHBIX MOMCHTOB B YIPaBJICHUU 060p0THLIM KalmuTaJloOM JaHHBbIX OpFaHPI?,aHPIﬁ.
Tak HEgOCTaTOYHO HOpMaJIbHBIX UCTOYHUKOB (bOpMPIpOBaHI/IH O60p0THLIX CpCACTB OpraHu3aln, a Tak Ke HU3KUH
YPOBCHb 3(1)(1)CKTI/IBHOCTI/I HUX HCIIOJIb30BaHUs. Z[J'IH PeHICHUA 2TUX npo6neM HeO6XOI[I/IMO HaMCTHUTb OCHOBHBIC
HalpaBJICHUS YCKOPCHU 060pa‘II/IBaeMOCTI/I 060p0THOF0 KamuTaljla B CCIIBCKOM XO3HI>'ICTB€, YTO MOBJIEYET 3a cO00it
COKpalIcHNUEC MPOU3BOACTBCHHOI'O 1 (I)I/IHaHCOBOFO IUKJIa OpraHu3alunu, U, Kak CJICACTBUC, NOJIOKUTCIBHO MMOBIUACT
Ha (I)I/IHaHCOBHﬁ PpeE3yabTaT ACATCIBHOCTH.

Crmcok myOnuKanuii:
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Bausinue snekrpomarautHoro nojass CBY na ¢puznosnornyeckue nokazareiu
NMUBOBAaPEHHOI0 sumMeHs: copra Mepurt 57
Cmapuxkosa /lapuna Eezenveena
Conoamosa /lapva Hzopesna
Kemeposckuii cocyoapcmeennuiii ceibCKOX03ANUCMBEHHbIL UHCIMUNY M
Cobonesa Onvea Muxatinogna, K.0.H.

meer@yandex.ru

Beenenne. Jlns mosyueHHs coJ0oJa NMHUBOBAPEHHOIO Ha3HAuU€HMs MOJXOMAAT JIMIIbL ONpENeNeHHbIE copTa
ssumeHs. CaMbIMH LIEHHBIMH CYMTAIOTCSI B OCHOBHOM JIBYXPSIIHBIE COPTA SIPOBOTO SIUMEHsI, TaK KaK cUCTeMaTh4ecKas
pabora Mo yNy4yIIEHHIO HMX HHBOBAPEHHBIX CBOMCTB IPOBOJWIIACH B TEYEHHE JOJITOr0 BpEeMeHHW. bombiioe
KOJIMYECTBO 3THX COPTOB 00JaaeT NPEKPAaCHBIMU TEXHOJOTMYECKHMMH CBOMCTBaMHM, BBIPAILIMBAECTCS BO MHOTI'HX
CTpaHaX ¥ MIMPOKO HCIIOIb3YETCS B THUBOBAPEHHN.

B Poccun sguMeHp BO3JENBIBAIOT BO BCEX 3EPHOMPOM3BOISIIMX peruoHax. [aBHbIE paliOHBI €ro
mpousBoacTBa: 1{UP, Cesepnriii KaBkas, IloBomkbe, VYpam, a Takke HedeprozemHas 30Ha. [loceBbl 3aHMMAiOT
cymiecTBeHHbIe Tuiomanau. Sumens B Poccuiickoit deaepanuu Bo3AeNbIBaCTCS B HACTOSIIEE BpeMs Ha ILJIOIIAIA
14,7 mnH. Ta. OOYCIOBICHO 3TO TEM, YTO SIMEHB B yCIOBHAX P® BHITOMHO OTIMYACTCA OT APYTHUX 3EPHOBBIX
KYJIBTYp BETMINHON ¥ CTAOMIBHOCTBIO YPOXKACB.

KauecTBo suMeHs B pemiamomiel CTeNeHW BIHMAET Ha KadecTBO IIOJIy4aeMOro M3 HEro cojoia Hu
MPOU3BOUMOI0 IHBA, OTOMY €ro OLIEHKA 4Ype3BhIUAliHO BakHAa. B HacTosInee BpeMs CYyLIECTBYIOT Pa3iHuHBIC
METOJIbl, BIMSIOIIME Ha KauecTBO 3epHa. OIHUM W3 HHUX SIBISIETCS METOJ AJIEKTPOMAarHUTHOW 00paboTKH
CBepXBbICOKOUACTOTHOrO auamnazoHa (OMII CBY). IlosToMy 1edbi0 MCCIENOBAHUS SBUIOCH M3YYEHHE BIIMSIHUS
OMII CBY Ha ¢u3nonorunyeckue nokazaTean 3epHa sUMeHs..

O0beKkT M MeToabl HcciaenoBaHusl. OOBEKTOM HCCIEIOBAaHMSA CIYXHIO 3€PHO SPOBOTO SUMEHS COpTa
Mepur 57 (ctpana mpoucxoxaenuss — CIIA, copr 3apeructpupoBaH B 1996 r.). 3epHO mMONydeHO B XOze
COPTOUCTIBITAHUS Ha SIIIKMHCKOM I'OCYIapCTBEHHOM COPTOUCIBITATEILHOM yyacTke B 2015 .

Omnucanne copra. Mepur 57 — qBYpAOHBIA SIMEHb MMBOBAPEHHOTO HAIPABICHHUS, CPETHECIIETBII COpT (pHC.
1). OpuruHaTtop pEeKOMEHAyeT CIIeAYIOLIHe 30HbI MPOM3BOJACTBA ITaThl Aiinaxo, Monrana u BaiiomuHr.
PexomennioBan AMEpHUKAaHCKOW accolualyed COIOA0BOrO sUMEHs Ul MPOU3BOJACTBA MHMBOBAPEHHOIO COJOJA U
BKJIIOYEH B YHCJIO TPUHAAUIATH JTy4mux coptoB. Kpome Toro, B Poccuu copT mpoXoaWT MCHIBITAHHE IO MHOTMM
T'ocynapcTBEeHHBIM COPTOMCHBITATEbHBIM Y4acTKaM, B TOM uucie, B KemepoBckoi obnacTu. SIBsieTcs! LEHHBIM
JUTSI CENEKIINK KaK MCTOYHHUK IPOXyKTUBHOCTH [1].

Puc. I Brewmnuii 6uo noneil aumens copma Mepum 57 ¢ Kanade

Ompenensuid GU3HOIOTNUECKUE IOKA3aTEIH 3ePHA.
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B xome skcnepuMeHTa OBUIO HM3YYCHO BIUSHHE SJCKTPOMATHUTHOTO IIOJISI CBEPXBBICOKOW YacTOTHI Ha
(usnosornyeckue mNokazaTeaw suMeHs. [ JOCTKeHHsT Lenu ObUl 3aJ0KeH CIIeIYIONIMH OIBIT: 3apaHee
onpeneneHo 3 onbITHRIX pesknMa CBU-o0mydenus: 1) mommuocTs 140 BT 1 akcmosunus 10 cek., 2) momHocTh 420
Bt u skcmosumms 10 cek., 3) momuocts 700 BT m sxcmosumms 10 cek. B xadecTBe KOHTPOIBHOTO BapHaHTa
HCIIONIB30BaHO HeoOpaboTaHHOE 3epHO. YacToTa MarHETpOHA Ha BCEX PeKUMax cocTapiisiia 2450 MI .

IMocie oGiydeHust 3epHa MOMEIAN Ha IPOPAIlMBaHue B Yalllku [1eTpu Ha YBIKHEHHYIO (QHIBTPOBAILHYIO
Oymary. Ompenmensmich 3Heprus mpopacTaHus (Ha 3-W CyTKHM) M CHOCOOHOCTH mpopacTaHus (5-€ CYTKH).
ITOBTOPHOCTH BCEX BAPUAHTOB YETHIPEXKPATHAS.

DHeprusi IpOpPaCTaHUs MPEACTABIACT COOOH OTHOIICHHE KAKOTO-THO0 KOJHMYSCTBA 3ePEH, MPOPOCIINX 3a 72
4, K O0IIEMY YHCITy BCEX B3ATHIX JUIS UCCIICAOBAHMS, U BBIPAKACTCS JAaHHBIN TOKA3aTeNb B MPOICHTaX. DHEPIHIO
mpopacTanuss 'y copra Meputr 57 ompenensium B 4eThipex obOpasmax mociae CBY-oOmydenus (puc. 2).
HeobpabotanHoe 3epHO 00JIaaa0 HU3KOW YHEPTUCH MPOPACTAHUS — YHCIIO MPOPOCIIUX K TPEThEMY IHIO 3epeH
COCTaBHJIO TOJIBKO 71%.
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BapunaHT CBY-06paboTKu

Puc. 2 Onpeoenenue snepeuu npopacmanus 3epna aumens noo eausnuem CBY-oopabomxu, %

AHanu3 NaHHBIX TTOKa3biBaeT, uTo CBU-00paboTka HEraTHBHO MOBJHSIIA HA SHEPTUIO IPOPACTAHUS, IPUBEIS
K €€ CHI)KeHMIO. VICKIIIoUeHUEM SIBUIICS TOJIBKO pexxuM pu MoutHocTy 420 BT u skcnozunuu 10 cex., npu KOTOpoM
SHEprus NpOpacTaHUS paBHA KOHTPONI U coctaBisger 71%. Bce npyrume wm3ydaemble BapHaHTH TPUBEIH K
3HAYUTEIHHOMY CHIKCHHIO DHEPTUH MIPOPACTAHHUS.

Croco0HOCTh TPOpAcTaHUs — 3TO OTHOILICHHE 4YHCIa 3epeH, mpopocmiux 3a 120 4, Kk 00meMy YuCTy
aHaJTU3UPYEMBIX 3€pEH, BhIpaXXKeHHOE B MpolleHTax. CrocoOHOCTh MPpOpacTaHusl ONMPEENIeTCs] OJTHOBPEMEHHO C
JHEprueidl mpopacTaHusi, U TaKkKe B deTbipex obOpasmax (puc. 3). CrmocoOHOCTh MPOpPACTaHHsI KOHTPOJIHHOTO
oOpasia 3epHa OKa3ajlaCh TaKXKe HEBBICOKOW W cocTaBmia Bcero 82%. MUHUMAabHOE 3aperHCTPUPOBAHHOEC
3HaYCHHUE MAaHHOTO MMOKa3aTess okasanoch npu pexxume CBU-06padbotku moniHocThio 140 BT 1 axcnozumnuu 10
CeK.

B Hammx wcciaenoBaHUSX ObUIAa 3apErHCTPUPOBAHA BBHICOKAsI CTCICHD MOPAKCHHOCTH 3€pHA Pa3THYHBIMU
MHUKPOMHIIETAMH — YacTh CEMSH C MPOPOCTKaMu OblIa MOpakeHa IUICCHeBBIMU rpubamu w3 pomoB  Mucor,
Alternaria, Aspergillus, Fusarium. OTo MOrIIo SIBUTbCS MPUYMUHON MEPBOHAYATIBHO HU3KHUX 3HAYCHHH H3y4aeMBbIX
(hU3HONOTHYECKUX MTOKa3areei. PasBUTHE MaTOreHOB U IUICCCHEH XpaHEHUS MPUBOJIUT K 3HAYUTEIHHOU MOTEpE
3apOJIBIIIAMHU CEMSIH CBOCH JKM3HECITIOCOOHOCTH.
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CnocobHocTb npopactaHua,%

Puc. 3 Onpedenenue cnocobnocmu npopacmanus 3epra ssumensi noo enusinuem CBY-oopabomru, %

U3 pucynka 3 cinenyert, uto CBU-06paboTka 3epeH He MOBBICHIA CIOCOOHOCTH IPOpAcTaHus, a HA000POT,
YXYIIIMIa ee, TaK Kak MMoKa3aTesd CHOCOOHOCTH MpopacTaHus IpH BcexX pexnmax CBU-o00paboTKu 3HAYHMTETHLHO
HUKE KOHTPOJIS.

3akiouenne. TakuMm oOpasoM, ucciexyemble pexuMbl CBY-o0mydeHHs He OKas3aiM IOJIOKHTEIbHOE
BIMSIHHE Ha BaKHEWIHe (hU3MOIIOT