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VJIK 001.89:61
B.B. Azaoxcanan, U.M. Ycmbanyeea

NMPAKTUYECKOE 3HAYEHUE HAYYHBIX UCCJEJOBAHUN ®T'BJITY «HKIIO3II»

denepanbHOE TOCYAAPCTBEHHOE JieueOHO-TIpodumakTuyeckoe yupexaenue «HaydHo-
KJIIMHUYECKUH LIEHTP OXPaHbl 3J0POBbsI IaXTEPOB)» OCYIIECTBIISIET PA3BUTUE TBOPUYECKOTO U
Hay4HOT'0 MOTEHIIMaJia Bpaueil, HalpaBJIE€HHOE HA JICUCHHE, TPEAYIPEKIECHUE U BHISBICHHE
3a00JIEBaHUI TPaK/IaH, COJIEHCTBUE B pa3pab0TKe HOBBIX METO/IOB JICUCHHSI M IMATHOCTUKH,
a Tak)Ke €KeroJHO pa3padaThiBacT HAy4YHO-OOOCHOBAHHBIE MTPOrPAMMBI, OPTaHU3YET U MPO-
BOAUT Beepoccuiickue HaydyHO-paKTUYeCKUe KOH(PEpEeHIIMU U BBICTABKHU.

[{enpr0 HAYIHO-UCCIIEIOBATENBCKON PAOOTHI SIBISETCS Pa3BUTHE HAYKH B 00JIACTH MEIH-
LWHBI, BO3MOXHOCTh JIOCTHXKEHHUS CYHIECTBEHHBIX MOJOXXHUTEIbHBIX PE3yJIbTATOB B pelle-
HUU KOMIUIEKCHBIX MpOoOJeM, HAllpaBICeHHOE Ha yBeJIMUEeHUE 00beMa U KauecTBa OKa3aHUs
HAyYHO-00OCHOBAaHHON W KBaTU(UIIMPOBAHHOW MEIMIMHCKON MOMOIIM B chepe OXpaHbI
3I0POBBSl IIAXTEPOB, a TaKXKe IMpomaraHjabl 3I0POBOr0 00pa3a >KU3HU CPEAU HACEIICHHs
Kysbacca.

Hay4Ho-KnMHMYECKUH LIEHTP OXpaHbl 3J0POBbS IIAXTEPOB — 3TO KPYINHOE MHOTOIPO-
buapHOE CrieruaT3upPOBaHHOE JieueOHOe, HayuyHoe u ydeOHoe yupexneHue Kysbacca, B
COCTaBe€ KOTOPOro 26 KIMHUYECKUX oTaeaeHu Ha 840 KOeK, MOJUKIMHUKU JIJISl B3POCIbIX U
neteit Ha 1000 moceuieHuit, npopnaToIOTUYECKUNA LEHTpP, OpUrapl MOCTOSIHHOW FOTOBHO-
CTH 00JIACTHOTO IIEHTPa METUIIMHBI KaTacTpo(d, MPOTE3HBIN KOMIUIEKC, ITaTOJIOT0aHATOMH-
YEeCKOE OT/IEJICHUE.

B nacrosiiee Bpemst B rieHTpe paboraroT 1566 yenoBek, u3 Hux 215 Bpaueit (9 1okTOopoB
(3 — umeroT Hay4yHOe 3BaHue npodeccopa, 1 —akagemuk PAEH, 3 — wiena-koppecnonaenTa
PAEH) u 32 kanaunara MEJUIUHCKUX HAyK), 7 — UMEIOT IOYETHOE 3BAHUE «3aCIyKEHHBII
Bpau POy, 1 — «3acnyxeHHbIil paOOTHUK 31paBooxpaHeHuss PDy», 5 — npucBoeHo 3BaHHE
«OTJIMYHUK 31paBOOXpAHEHUsA», 682 MEIULMHCKUX CECTpbl, 63 crnenuaiucra ¢ BBICIIAM
TEXHUYECKHUM 00pa30BaHUEM.

Ha ceromnsammmii nenp B meHTpe padortaroT 9 mokropoB (M3 Hux 3 — mpodeccopa, 1 —
akanemuk PAEH, 3 — unena-koppecnonnenta PAEH) u 32 kanaugaTa MeIUIIMHCKUX HAYK,
7 Bpadeil MMEIOT MOYETHOE 3BaHUE «3aciyKeHHbIH Bpad PD», 1 — «3acmyxeHHBIH padoT-
HUK 31paBoOXpaHeHus POy.

Llentp siBnsieTcst yaeOHOI 0a30H, Tae AEUCTBYIOT Kadeaphl MOCIETUIUIOMHOTO 00pa3oBa-
Hus «HHTterpatuBHas tpaBmatosiorus» u «lIpodmaronorus» 'bOY BIIO «KemepoBckas
rocyJapcTBEHHasi MeAUIIMHCKas akaaemusi» M3 Poccun.

Ha mpotspkeHun Bcero mnepuoja AESTeNbHOCTH LIEHTpa OOJbIIOE BHUMAHHUE YIEISETCS
BBICOKOMY YPOBHIO TEXHUYECKOTO OCHalleHus LeHTpa. [IpuMeHeHue nepesoBeiX BBICOKUX
TEXHOJIOTUH — 3TO OCHOBHOM MPUHIUI pabOThl KOJJIEKTHUBA.

B nonnyio momip B HacTosimiee Bpemsi (QYyHKIIMOHUPYIOT: CIIUPAIbHBIN KOMIIBIOTEPHBINA H
MarHUTHO-PE30HAHCHBINA TOMOTrpadsbl, cruporpad, amnmnapaTbl UCKYCCTBEHHON BEHTHJIALIUU
JIETKUX, SHJO0CKOMHUYECKOE, 1ab0paTopHOe 000pyI0BaHUE, YTO MO3BOIMIIO 3HAYUTENBHO CO-
KpaTuTh JePUIUT MOTPEOHOCTH HACEJICHHS B BHICOKOTEXHOJOTUYHON MEIUIIMHCKOM MOMO-
M ¥ NPUOIU3UTH €€ K marueHTy. Mcnoib30BaHrue BHICOKOTEXHOJIOTMYHONW ONEpaliiOHHOM
IUISl TIPOBEJICHUSI MUKPOXHUPYPTUYECKUX U 3HJIOCKOIIMYECKUX BMEIIATENBCTB C UCIOJIb30Ba-
HHEM HAaBUTALIMOHHBIX CUCTEM M KOMIBIOTEPHOIO MOJECIUPOBAHUS MO3BOJISET €KEMECIYHO
POBOAUTH cBhIlE 70 onepanuii.



3aBepieHa padoTa 10 MOArOTOBKE HOBOM ONEPALIMOHHON JJIs MPOBEJAEHUS ONEPALUNA 1O
AH/IOBACKYJISIPHON XUPYPTHH, MPUOOPETEHO HOBOE 000PYI0BaHUE ISl PEHTI€HOJIOTHYECKO-
ro otaeneHus (uudpoBoi crammoHapHbld (mooporpad, ammapar KT mms oOcnemoBanus
MAIMEeHTOB 10 SKCTPEHHBIM MOKa3aHUAM, NIEPEIBIKHON MANaTHRIA PEHTTEHAIIIAPAT), YH]I0-
CKONMYECcKoe 000pyI0BaHUE /1JIsl IPOBEICHUSI OPOHXO- U KOJIOHOCKOIIHH.

B KJIMHHMKO-TUAarHOCTUYECKON J1abopaTOpuUM YCTaHOBJIEHO YHHUKaJbHOE J1abopaTopHOe
obopynoBanne — aBromaTudeckuii anaimmsatop cobas 6000 SWA (buoxumuueckuii u Um-
MYHOXEMUITIOMUHECIEHTHBIM aHaIU3aTOPbl HOBOT'O MOKOJICHHS) — MOJYJIbHASI KOH(PUTYPH-
pyemas miatdopma, KOTopasi MO3BOJIsIeT Ha 0a3e OJHON CHUCTEMBI BBIMIOJIHATH Oosiee 95 %
paboTel nmaboparopuu B 001acTH OMOXMMUU M MMMYHOXHMHH, a TaK)K€ HOBBIH aBTOMAaTH-
yeckuil aHanuzarop remoctaza STA Compact, KOTOpBIN MO3BOJISET BBITOJHATH JUATHOCTH-
KY CBEPTBIBAIOIIEH CUCTEMBI OAHOBpEeMeHHO 1o 30 mapameTpam.

Eme ¢ 1994 roga ®I'BJITY «HKIIO3I» ocyiiecTBas€T HAyYHO-UCCIEA0BATEIbCKYIO
porpamMmy, HalmpaBJICHHYIO Ha PeIIeHUE aKTyalbHbBIX 111 CHOUpPU MEAUKO-OMOIOTHYECKUX
mpoOJeM.

OCHOBHBIMU HaNpaBJICHUSAMH HayYHBIX UCCIEIOBAHUM IIEHTpa ObUIH U OCTAIOTCS BOIIPO-
CBhl OPTaHU3ALMU CHCTEMBbl MOHUTOPUHTA 3[J0POBbsI pAOOTHUKOB YTrOJBHOM MPOMBIIIICHHO-
CTH, pa3pabOTKa HOBBIX METOAOB JAMATHOCTHKHU U JICYEHUS MOJUTPaBM, 3a00JeBaHUIl cep-
JICYHO-COCYAUCTON 1 OPOHXOJIETOYHOM cucTeM, TpodecCuOHANIbHON MAaTOIOTUU IIAXTEPOB.

B pamkax OCHOBHBIX HalpaBJ€HHUIl OCYIIECTBIsAETCS paboTa MO TPEM KOMILIEKCHBIM
(byHIaMEeHTaTbHO-PUKIIAHBIM HAY9HO-UCCIIEI0BATEIECKAM TEMaM:

1. Pa3paboTka HOBBIX OpraHU3ALMOHHBIX TEXHOJIOIMH OKa3aHUS MEAUIIMHCKON MOMOIIU
U 3(QPEeKTUBHBIX CMOCOOOB JAMATHOCTHKH, JICUEHUS, peadWIUTalMs TpH MOJUTpaBMax
(N2 01200903895 ot 2009.06.18);

2. Ontumuzanusi CHCTEMbl MPOPHIAKTUIECKUX MEPONPHUSITHIA MPOPECCHOHAIBHBIX U
MIPOU3BOJICTBEHHO-00YCIIOBICHHBIX 3a00J€BaHUN y PAaOOTHUKOB YTOJIbHOW MPOMBIIIIEHHO-
ct (Ne 01200903896 ot 2009.06.18);

3. M3ydeHnne maToreHeTHYeCKNX MEXaHW3MOB (hOPMUPOBAHUS U pa3pabOTKa HOBBIX Me-
TOJIOB JTMAarHOCTUKH, JICUEHUsI U NPO(UIAKTUKH Hauboliee pacnpoCTpaHEHHBIX 3a0oieBa-
HuUl B3pocioro u aerckoro HaceneHus (Ne 01200903894 ot 2009.06.18).

B crenax knuHHKM BOEpBBIE pa3paboTaHbl M BHEAPEHBI HOBBIE TEXHOJOTHH, KOTOPHIC
MPOILIN anpoOaIHIo U MTOKA3aJIl BEICOKYIO KIMHUYECKYIO 3 (EKTUBHOCTb.

Bneperie B Poccun Ha 6aze OI'BJIITY «HKIIO3II» B Teuenue 15 aet (1996-2011 rr.)
pazpaboTaHa ¥ BHEApPEHAa KOMIUIEKCHAs CHUCTEMa OpraHU3allMOHHBIX U JiedeOHo-
JMAarHOCTUYECKUX MEPOTPHUATHH, HANPABICHHBIX Ha MOBBIIICHHE 3((EKTUBHOCTHU JICUCHHS
OOJIBLHBIX C MOJIUTPABMOM C YUETOM peruoHaibHbIX ocoOeHHocTeil Ky30acca u BHeApeHneM
B HIMPOKYIO KIIMHUYECKYIO TPAKTHUKY.

OCHOBHBIE KOHLICTIITUN MEAUIMHCKON MOMOIIX MPH MOJUTPABME BKIIIOUAIOT MAKCUMAIIb-
HO OBICTPYIO TPAaHCHOPTHPOBKY MOCTPAIABIINX JI€UeOHO-TPAHCTIOPTHBIMHU OpUTagamMu B Jie-
yeOHOE YUpEeKICHHUE, I/I€ BBINOJHSAIOTCS BCE BHJIbI TUArHOCTUKHU, MHTEHCUBHOW Tepamui,
XUPYPTUYECKOT0 JICYEHUS U ClielialibHasl peadumuTalius.

[Tpu »TOM ycnexu B JIEYCHHH TOJIUTPAMBbl 00YCIOBIEHB U3MEHEHHEM CHUCTEMBI OpraHH-
3allMM MEIMLMHCKON MOMOIIH, pa3paboTKoil 3((HEeKTUBHBIX METO/I0B OLEHKU TSXKECTH CO-
CTOSIHMSI, TMAarHOCTUKH, JiIedeHHs] ¥ peabunutanuu. [IpeasioxkeH aaropuTM ITAHOTO Beje-
HUS OOJIBHBIX C MOJIUTPABMOM.

Y4auThiBasi BO3pAcTArOIIyI0 MOTPEOHOCTHh B MEPEBOJIE OONBHBIX C IMOJUTPABMOM, HAMHU
pa3paboTaHa cucTeMa TPaHCIOPTHUPOBKH OOJBHBIX M0 CUCTEME «KIMHUKA-KIMHUKA» Jeueo-
HO-TPAHCIOPTHBIMU OpHUTaJaMu IMOCTOSHHOM T'OTOBHOCTH, KOTOpPbIE BXOJSAT B COCTaB pe-



THOHAJIBHOM Cy»0bl «MeaunnHa KaTacTpod» M OCYIIECTBIAIOT OJWH U3 ITAIOB JICUCHUS
nocrpagaBmmx. OHY NPUHUMAIOT Y4acTUe IPU JUKBUIALMU MTOCIEACTBUM KPYIHBIX POU3-
BOJICTBEHHBIX KaTacTpod Ha IIaxTax, JOCTABIIAA IIAXTEPOB MPAKTUYECKH CO BCEX aBapuid C
oOpyIIeHnEM KpPOBIIH, 3aBaJlaMU U B3pbIBaMU rasza («YIbsHOBCKOWY, «HOOunelnoit», «Pac-
najcKoi» U T. 11.). 3a roj Opurajsl HeHTpa cosepuatoT 6osee 400 BbIe310B 3a MOCTPaIaB-
IIMMHU B pa3Hble TOYKH 00JIACTH.

Hcnonp3oBaHne TPaHCIIOPTUPOBKH CIIEHUATH3UPOBAHHBIMHU JIEYEOHO-TPAHCTIOPTHBIMU
Opurajamu MpUBEJIO K YMEHBIICHUIO BPEMEHHOI0 MHTEpBajla JOCTaBKU MAI[EHTOB B CIie-
LUAJIN3UPOBAHHBIN IIEHTpP, YTO MO3BOJIMIIO M30€KaTh TOCHUTAIN3ALUN B OOJBHUIIBI Oojee
HU3KOTO YPOBHS, @ TAK)KE MOBBICUTH 3()(HEKTUBHOCTH JOTOCTIUTAIBHOTO JICUCHHUS.

B nedyeHuu nocTpagaBIIuX C MOJUTPABMOM BEAYLIYIO pOJIb UTPAET MPaBUIBHO BHIOpaH-
Hasi Xupyprudeckas TakTuka. OIBIT MOKa3aa, YTO OCHOBHBIMM INPHHIMIIAMU 3KCTPEHHBIX
XUPYPIHUUECKUX BMEIIATENbCTB MPU IMOJUTPABMaxX JOJIKHBI SBJIATHCA MAaKCHUMAaJIbHO ObI-
CTpO€ MPOBEACHUE XUPYPTrUUECKOTO BMEIIATEILCTB HA MOBPEKIEHHBIX OpPraHax M COKpa-
IIIEHWE BPEMEHU IPOBEACHUS ONepari.

Hcnonp3oBaHue NPUHLHUIIA CPOYHOIO XMPYPrMUECKOro JICUEHUS IpU IOJIUTpaBMax
BKJIIOYAJIO: IEPBOOYEPEAHOE IPOBEJICHUE OMNEPATUBHOIO JIEUYEHHS JTOMUHHUPYIOLIErO IIO-
BPEXKICHHSI, YTPOXKAIOIIETO KU3HU OOJIBHOT0; MAKCHMAJIHbHO BO3MOXKHOE MPOBEJICHUE OIle-
paTUBHBIX BMEUIATEIbCTB MPH CKEJIETHON TpaBME IIIOKOT€HHOI'O XapaKTepa; COKpalleHHe
BPEMEHHU IIPOBECHUS OIepaLil.

XUpypruyecKUMHU MPUOPUTETAMU IIPHU yJAJIEHUN KOMIIPECCUPYIOLIUX BHYTPUUYEPEITHBIX
CyOCTpaTOB IpU YEPENHO-MO3TOBOM TpaBME SBISETCS HCIOJb30BAaHUE MaJOMHBA3HMBHBIX
HEHPOXUPYPru4ecKUX METOAMK Ul YMEHBUICHHs] TPABMAaTUYHOCTH ONEpalil U CHUKCHUS
pPHUCKa TOCIICONIEPANIMOHHBIX OCIOXHEHUH. M3 n0CTaBIeHHBIX OOJBHBIX C IMOJHUTPABMOUN
70 % mocTtpagaBmmx OBUTH MPOOTIEPUPOBAHBI B MEPBBIE CYTKH MOCIE TPABMBI: HAJIOKCHHE
(bpe3eBbIX OTBEPCTHH M IHJIOKPAHUOCKOIHUS MpoBesieHbl 59 %, a pacliupeHHas JeKOMIIpec-
cuBHas TpenaHanus yepena 41 %.

[Tpu momo3peHnn Ha TPaBMY OPraHOB OPIOIIHOW MOJIOCTH MALMEHTaM C MOJUTpaBMaMH,
HaXOASIIUMCS B TSDKEJIOM COCTOSIHUM, Obljla BBIIOJIHEHA JIAAPOCKOMHMS, YTO MO3BOJIWIO B
37% wn306exaTh IPOBEIECHUS PACIIMPEHHBIX ONEPATUBHBIX BMEILIATEIHCTB.

B ximHuKe BHEIPEH METOI TOPAKOCKOMHH B Ka4eCTBE JIeUeOHO-AMarHOCTUIECKONH MaHU-
NyJISLKNA, KOTOpas MPOBOJAUTCS Yy MALlMEHTOB C TPABMOM I'PYAHON KIJIETKH 110 SKCTPEHHBIM
MOKa3aHUSM HE TOJIBKO JJIs JAEeTaJu3aliy MMOBPEKICHUM, HO U Ui ONpEeAeSeHUs] BO3MOXK-
HOCTU TPOBEJEHHUS I'€MOCTa3a, TOYHOW YCTAaHOBKU JApPEHa)KEH, 3BaKyalusl >KUJIKOCTH W3
IUIEBPANIBHBIX osiocTed. ONbIT NPOBEACHHSI TOPAKOCKONUI B YCJIOBHSIX IMPOTUBOLIOKOBOU
HaJIaThl TO3BOJISIET TOBOPUTH O BBICOKOW 3()(EKTUBHOCTU METOA.

KiroueBbIMM MOMEHTaMH B YCIIELIHOM JIEUYEHUM MOCTPAAABIIUX C MOJUTPABMAMU B OT-
JIEJICHU MHTEHCUBHOW TEPAIMU SBJISAIOTCA: aJJIEKBATHOE BOCIIOJIHEHHE KPOBOIOTEPH, UHTH-
OnpoBaHNE UMMYHOCYIIPECCHH, COKparieHne Bpemenu nposeacaust BJI u npeObiBanus B
OUT, paunoHaIbHOE UCIIOJIB30BAHUE AaHTHUOMOTUKOTEPAIINH, TPOPUIAKTHKA OTMOPTaHHON
HEJI0CTAaTOYHOCTH, PAaHHEE HAyajo MAPEHTEPAJIbHOTO U 3HTEPAJIBHOI'O MUTAHUS, TLIATEIb-
HBINA yX0[1 32 OOJbHBIMH.

JUisl NOBBIIIEHUST KayecTBa NMPOBOAMMON MPOTHBOLIOKOBOM Tepamnuu y MOCTPAAABILUX C
HOJUTPAaBMaMHU 00s3aTEJIbHBIM YCJIOBHEM SIBIISIETCSI MCIOJIb30BAaHUE METOJIOB aIlllapaTHOM
ayroremotpancysuu npu kpoBonorepe 6onee 1000 mu. Cpeannii 00beM COOpaHHOM Kpo-
BU cocTaBmil 3880 MJ1, a BO3BpalleHHOM apuTpoMaccsl 1550 mut.



[Ipy wWcroNb30BaHUM HMHTPAOIIEPAIMOHHON ayTOTeMOTPaHCPy3UH B TepudepruuecKon
KpOBU OOJIbHBIX IMOJMTPABMOM COJIEp’KaHHE TeMOTTIOOMHA 3HAYMTENBHO MPEBBIIIANO KOH-
TPOJIbHBIE MTOKA3aTEIU B TEUEHUE 5 CYTOK MOCIE ONEepALIH.

[IpuMeHeHre METONIOB ammapaTHOM ayToreMoTpaHC(y3uH MO3BOJIMIIO CHU3ZUTH JIETAJb-
HOCTb BCJEACTBUE OCTPOM KpoBomorepu ¢ 16 10 4 % u pacmimputh BO3MOKHOCTH UCIIONb-
30BaHUs ONEPATUBHBIX METOJOB JICUCHHUS.

B kadectBe 3(HEeKTUBHOTO CpeACTBA B TEPAIIUU OCTPOTO MOBPEKICHUS JIETKUX Y IAIlH-
€HTOB C IOJIUTPABMOI MOXKET SIBUTHCSI POBEJAECHUE UCKYCCTBEHHON BEHTUJISILIMM JIETKUX B
MOJIO)KEHUH Ha KUBOTE C MCIIOJIb30BAaHUEM pa3pabOTaHHON HaMHM OPUTHMHAIBLHOM TEXHOJIO-
ruu. [Ipy 3TOM y manreHToB OTMEUaIu CHIXKEHUE CTENEHU TupaTalyu JISTOYHOW TKAaHU B
JOPCaNbHBIX OTJeNaX JErKuX.

[Ipennoxxennas u anpoOupoBaHHas B Ky30acce Ha 6a3ze LieHTpa ONTUMHU3HPOBAHHAs
KOMIUIEKCHAsl OpraHu3allMOHHas U JIedeOHO-IMarHOCTUYECKasi CUCTeMa, C BHEAPEHUEM HO-
BBIX MEIUIIMHCKUX TEXHOJOTHH, MO3BOJMIA JOCTUTHYTh TOJOXKHUTEIBHBIX (DYHKIIMOHATH-
HBIX pe3yiabTaToB B 90 %, COKpaTUTh CPOKHM CTalMoHapHoro jedeHus Ha 39 % (c 56 no
34 Ko¥iKo-JHei), CyIIeCTBEHHO CHU3UTH JieTadbHOCTh B 2 pa3a (¢ 35 mo 15,4 %), ymeHb-
LIUTh NEPBUYHYIO MHBAIUIHOCTB HA 20 % (¢ 35 1o 28 %).

Hamu Obutv mpoBeAeHBI MCCIEAOBAHUS JIJISI YCTAHOBJICHUS KIMHUYECKOW 3HAYMMOCTHU
MOPOTOBBIX 3HAYEHHM HEKOTOPBIX HECMenu(UUECKUX MapKepOB BOCHAICHUS Y OOJIbHBIX C
MOJINTPABMOM U OPOHXO-JIETOUYHBIMHU 3a00JIEBAHUSAMU C YYETOM TSKECTH «CHUHIPOMOB CeTl-
cucay. BrisiBJI€HHBIE 3aKOHOMEPHOCTH MOTYT OBITh MCIOJIb30BAHBI C IIEIbIO0 MMaTOreHETHYe-
CKOTO BbIOOpa HAINPABJICHHOCTH JIEUEOHBIX MEPOINPUSATUN U OIEHKU UX IP(HEKTUBHOCTH.
VY CTaHOBIIEHHBIE KOJUYECTBEHHBIE U3MEHEHHUsI YPOBHEH JIMIONOJINCAXAPUACBA3BIBAOILIETO
nporenna (JIIIC-CII), nepBUYHBIX U BTOPUYHBIX MEIUATOPOB BOCTIAJICHUS XapaKTEPU3YIOT
BBIPAKEHHOCTh BOCIAJUTEIILHON PEaKIUU M OaKTepUaIbHOW MHBA3WU U MOTYT HCIIOIB30-
BAaThCSl B KAUECTBE PAHHUX JUArHOCTUYECKUX M MPOTHOCTUYECKUX MAPKEPOB Pa3BUTHUSA OC-
JIO’KHEHUM.

[TonyueHHbIe TaHHBIE MTO3BOJIMIIA PACIIUPUTD CYIIECTBYIOIINE MPEACTABICHUS O MaTOre-
HETUYECKUX MEXaHU3Max pa3BUTHs LEepeOpo- U KapIUOBACKYJISIPHOM MAaTOJIOTHH Y JIUI] MO-
JI0JIOTO BO3pacTta. BeisiBieHHbIE 0COOCHHOCTH META0O0JIMYECKUX U PEOJOTHUECKUX Hapylle-
HUW MPU UIIEMUYECKOM HMHCYJIbTE U MH(pApKTe MUOKapAa y Jul] B Bo3pacte 10 50 ner co-
CTaBJISIIOT OCHOBY JUIsl OCYIIECTBIICHUS] KOMIUIEKCHOTO TOX0/a K MPOPUITAKTHICCKON U Te-
paneBTUYECKOM CTpaTeruy JaHHbIX 3a0ojeBaHui. BbiieneHsl mapaMeTpbl, MO3BOJISIIOIINE
OLICHUTH CTENEHb TSXKECTH U BO3MOXKHBIA (PYHKIHMOHAJIBHBIM HMCXOJ HMIIEMUYECKOro HH-
CyJibTa y MalMueHToB B Bo3pacte /10 50 jeT (B mepBoM ciydyae — FOMOLMCTEHH, BO BTOPOM
ciny4yae — GUOPHUHOTEH U TOMOIIMCTEHH ).

Pe3ynbrartsl NpOBEIEHHOIO UCCIEAOBaHUS MOKA3aJld, YTO OLEHKY PHUCKa pa3BUTHUSA CEp-
J€YHO-COCYAMCTON MAaTOJOTUU Y JIeTeld HeOOXOJUMO MPOBOJUTH C MOMOIIBIO aJTOPUTMA,
BKJIFOYAIOILIETO HMCCIIEIOBAHNUE JTUMUIHOTO CHEKTpa (XOJIECTEPUH JUIOMPOTEHIOB HU3KON U
BBICOKOW TUJIOTHOCTH, amojunonporenH-Al, anonumnonporenH-B), yriaeBoanoro oOmeHa
(T11I0K03a, MHCYNIHMH, UHIEKC WHCYJIMHOPE3UCTEHTHOCTH), SJIEKTPOJIUTOB (HATPUs, MarHus),
TOMOITUCTENHA, BUTaMUHA B, 1 (homeBoi KUCIOTEHI.

Onpenenena BO3MOKHOCTh MCIOJIb30BAHUS KOHLUEHTpPAUUA TOMOLMCTEUHA, UHCYJIMHA U
MOYEBOM KHMCJIOThI JJIsl TMATHOCTUKHU apTepUAIbHON TMIIOTEH3UHM M TMIEPTEH3UU Y MOAPO-
CTKOB.

Pe3ynbTaThl OlIeHKW BiHsIHUS BUTaMUHA B, 1 (OIMEBOI KUCIOTHI HA YPOBEHH TOMOIIH-
CTerHa, OOIIEro XoJecTepruHa, X0JIeCTeprHa B JUIONPOTEUIaX HU3KOM MIIOTHOCTH, aroJH-



nonporenHa-B U MO4eBOIl KUCIOTHI MO3BOJIMIIA PEKOMEHI0BATh UX NMPUMEHEHHUE JJIs MPOo-

(bUITaKTUKU CEPACUYHO-COCYAUCTOM MAaTOIOTHH.

[Toy4ueHHble JaHHBIE MOTYT OBITh MCIIOJIB30BAHBI B JTaJbHEHIIEM /Il OIEHKU CTEICHU
PHUCKa ¥ IPOTHO3a Pa3BUTHsI 1IepeOpO- M KapIUOBACKYIISIPHOW IMATOJIOTHH Y JIUI] MOJIOZOTO
BO3pacTa, a Takxke JJis pa3pabOTKU MPOrpaMM HMHIUWBHUIYAIbHBIX MPO(PHUIAKTHYECKUX Me-
POIIPUATHM.

B 1menTtpe mmpoko BHEApPEH METON YIIIYOJIGHHBIX NPOGECCHOHAIBHBIX OCMOTPOB Ha
yrosbHbIX npeanpusitusix Kysbacca. [lomumo neranbHOro m3ydeHus: 3a0071€BaeMOCTH pa-
004X YroJbHBIX IPEANPUSTHH, IIeX0Bas cyk0a oOecrednBaeT NpPOBeIeHNE KOMIUIEKCHBIX
MEJULIUHCKUX OCMOTPOB TOPHSIKOB, CTPAJAIONINX PAa3IMUYHBIMU OOJIE3HAMHU C YUYETOM MPO-
(dheccuoHANBHBIX MPU3HAKOB. bpuranbl Bpadeil BHIE3KAIOT HA YTOJbHBIC MPEANPUITHS IS
MPOBEJICHUS YIITYOJIEHHBIX OCMOTPOB pa0OTHUKOB. E3keroHo MpoOLIEHT oXBaTa MepHoIuyie-
CKMUMU MEJIULUMHCKUMH OCMOTpPaMH pPAOOTHUKOB VYTOJIbHBIX MPEANPHUATHI COCTaBISET
98,8 %, HEMOCPEeICTBEHHO Ha IIaxTax BbIMONHsAETCS Oonee 90 BbIE30B, KOHCYJIbTAIIUN
cBblle 12 ThicauyaM paOOTHHKAM YTOJIbHBIX MpeAnpustuil. B pesynpraTe oTOopa Ha MecTe
MIOJIYYaroT JICYEHUE CBBILIE 3 THICAY IAXTEPOB.

[Tomumo yriryOGJIEHHOTO W3YYEHHs 3a00JIEBAEMOCTH Pa0OUYMX YTOJIBHBIX MPEANPUSTHIA,
[eX0Bast CIy)0a obecreunBaeT MPOBEIEHNE KOMIUIEKCHBIX MEANIIMHCKUX OCMOTPOB C JIie-
TaJbHBIM MCCIEAOBAHMEM KOHTHHTEHTOB JIHI], CTPAAAIONIMX Pa3IUYHBIMU OOJE3HSIMH C
yueToM IpodeccruoHaNbHbIX MpU3HAKoB. [Ipu comocTaBieHU ¢ aHAJIOTMYHBIMHU TPEIIpH-
ATUSIMU YTOJBHOM OTpaciid, HEe BXOASIIMMU B 30HY oOciyxkuBaHusi LleHTpa, 1OCTUTHYTO
CHIDKEHHE MoKa3artesneil 3a0oneBaemMoctu 10 15 %.

C 2002 roga npodmnaronornyeckuii nentp @I'BJIITY HKIO3II umeeT cratyc Mexpe-
THOHAJIFHOTO U OCYIIECTBIISIET KOHTPOJIb 32 YPOBHEM MPOPECCUOHATLHBIX 3a00JIEBAHUN TI0
yronpHOM oTpaciu Kysbacca.

B otnenenusix ®I'BJITY «HKIO3I» BHEApPEHBI HOBBIE TEXHOJIOTHH, pa3pabOTaHHBIE B
CTeHaX KJIMHHMKHU, KOTOpPbIE MPOILUIM anpoOaliio U MoKa3ajil BBICOKYIO KIMHUYECKYIO 3(-
(bekTUBHOCTh. BEIOOPOUHO MOKHO MPEACTABUTH HEKOTOPHIE U3 COBPEMEHHBIX TEXHOJIOTHIA:
e (COBEpIICHCTBOBAHUE OpPraHM3alMM SKCTPEHHOW IOMOILM, IWAarHOCTUKU W JICYEHUS

OOJIBHBIX C MOJIUTPABMOM.

e MOHUTOPHUHT OTEKa I'OJIOBHOI'O MO3Ta C MOMOIIBIO METOAa UMIIEJAaHCOMETPUHU Y NallU-
€HTOB C TSKEJIOU TPaBMOM MO3ra.

e CoTpyaHUKaMH OT/ACICHUS aHECTE3UOJIOTUH U PEaHMMAIlNK pa3paboTaHa ¥ BHEApPEHA B
MIPAaKTUKY CHCTEMa OKa3aHWsS MOMOIIM NAlMEHTAM, HaXOJSIIMMCS B KPUTUUECKOM CO-
CTOSIHUM Ha JOTOCHUTAJIBbHOM U MEXIOCIIUTAIIBHOM JTarle,

e Pa3paboTaH HOBBIM BapuaHT PEKUMa UCKYCCTBEHHOW BEHTWIALIMH JIETKUX Y MAlMEHTOB

C TSDKEJIOM 4ePEeHO-MO3TOBOM TPABMOW JJIsl IPEAOTBPAILLECHHS U JICYEHUS JIETOYHBIX OC-

JIOKHEHUM.

OHaonpoTe3upoBaHue 1eeKTOB KOCTEH yeperna IIacTUHOM U3 TUTaHa.

Hcrnonb30BaHme SHI0CKOMMYECKOTO 000PY/I0BAaHUSI B HEHPOXUPYPTUUECKOHN MPAKTHKE.

TortanbHOE SHAONPOTE3UPOBAHUE B ITOAPOCTKOBOM BO3PacCTe.

Pemmuianrainusi cermeHTa KOHEUHOCTH.

[Tnactrka oOmMPHBIX Ne(EeKTOB MATKUX TKaHEW JOCKYTOM Ha MUKPOAHAaCTOMO3aX.

OHJIOCKOITUYECKUE METOJABI JCUECHUS, IPUMEHSEMbIE HEUPOXUPYPTHH, OPTONEINH, XU-

PYPruU U TUHEKOJIOTUHU C UCTIOJIb30BaHUEM MUKPOXUPYPTrUYECKON TEXHUKH.

e TpomOomuTHYEeCKass TEpANUs B JICYCHUH OOJIBHBIX OCTPHIM HH(PAPKTOM MHOKAp/Ia.



® DIEKTPOCTHUMYJISIUS CKEJIETHBIX MBIIII B JICYCHUH OOJIBHBIX OCJIOKHEHHBIM HMH(DAPK-
TOM MHOKap/ia ¥ TSHKEJIOM XpOHUYECKOHM cepIeYHON HE0CTaTOYHOCTBIO.

e UpecnumeBonnas 2DXO-kapauorpadus B AMATHOCTHKE BHYTPUCEPACUHBIX 00pa3oBa-
HHU.

e luTpaonepannoHHas anmapaTHas peuH(Y3UH 3PUTPOLUTOB B IpOrpaMmme HHQPY3HOHHO-
TpaHCHy3UOHHON TEPATTHH.

e Baenpen Meron npenonepaioHHON 3ar0OTOBKM KOMIIOHEHTOB ayTOKPOBH IIPH PEKOHCT-
PYKTHBHBIX OTIEpallUsAX y MAIMEHTOB B OPTOIEINN U TPABMATOJIOTHH.

e Pa3paboTaHo M BHEAPEHO HOBOE YCTPOMCTBO ISl MPOBEACHUSI KOCTHO-XPSALIEBOM MO3a-
WYHOU IJIACTUKH.

e TpaHckpaHMalibHAsE MarHUTHAas CTUMYJISLUS, ayAHOBH3yallbHAs CTUMYJISIUS, JIEKTPO-
MarHuTHasE CTUMYJISIIUM BUJIOYKOBOM KeJe3bl Y OOJBHBIX JUCIUPKYISATOPHON aTepo-
CKJIEpOTUYECKON dHIIE(amonaTuei.

e JlaGoparopHas IMarHOCTHKa HapylIEHUWN CBEPTHIBAIOIIEH CHUCTEMBbI C MOMOIIbIO aBTO-
MaTudeckoro aHamuzatopa remocraza STA Compact (Ppanius), 4To MO3BOJISIET BbI-
MIOJIHATDH IMarHOCTUKY CBEPTHIBAIOLIEH CHCTEMBI OJTHOBpEMEHHO Oosee ueM no 30 napa-
MeTrpaM. CTajio BO3MOXHBIM IPOBOJIUTH UCCIIEA0BAHUE BCEX 3BEHBEB CHCTEMBI I'€MOCTa-
3a, HAUMHAs OT OCHOBHBIX CKMHHHI'OBBIX TE€CTOB, 3aKAHUMBAsl YTOYHSIOLUIUMHU JHArHO3
COBPEMEHHBIMU BBICOKOTOUHBIMU METOJaMU (JI-AUMEp, aKTUBHOCTh (aKTOPOB U T.1.),
KOTOpBIE€ TO3BOJISIIOT YCTAHOBHUTH XapakTEp HAPYIICHWW B CHUCTEME CBEPTHIBAHUS WU
OOHApPYXUTH yXKE CYIIECTBYIOIINN B KDOBEHOCHOU CHCTEME TPOMO.

e JlaGoparopHas AMAarHOCTHKA Ha aBTOMaTHYeCKOM aHanu3aTtope cobas 6000 SWA — mo-
IOynapHash KOHPUrypupyemas miargopma, KOTopas MO3BOJISIET Ha 0a3e OJHON CHCTEMBI
BBIMIOJTHATE OoJiee 95 % paboTsl 1abopaTopuu B 00JaCTH OMOXUMHUN M UMMYHOXHMHH.
[Tpu 3TOM HCClIeIOBaHMS BBIIOIHIIOTCS M3 OJHOTO o0Opas3ia OJHUM ONEepaTOpOM yepes
onHo coeaunenue ¢ JIMC (maboparopHas nHGOpMaMOHHAS CHCTEMA).

e DHJIOCKONMYECKAs PE3EKLUs CIU3UCTOMN KENyI0YHO-KUIIEYHOIO0 TPAKTa C MCIOJIb30Ba-

HUEM YCTPOWCTB.

[TaHXpOMO3HIOCKOMNHS CIU3UCTON 000IOUYKH TOJICTOM KUIIKU

['epHuonacTuka ceTyaThiM UMIUIAHTAHTOM BEHTPAIbHBIX TPBIXK.

OmnpeneneHne TOHyca BEH HUXKHUX KOHEUHOCTEH.

OcTteocuHTe3 MpH KOMIIPECCUOHHBIX MEPEIOMaxX MBIIIEIKOB 00bIIe0epIIOBOM KOCTH.

JIByxXaTamHas MmiacTHKa — PEeBACKYISIpU3AIMS KHCTH TIOCTIE TTOJIHOM MOTepU KOXKHBIX I10-

KPOBOB KHCTH U TTAJIBIICB.

Pa3pabGorana u BHeapeHa mporpaMma oOecredyeHHs] KauyecTBa MEIUIMHCKOW MOMOIIIH,

OpraHU30BaH OT/EJN SKCIEePTU3bl KauecTBA JICUEHUS, YTO MO3BOJIUIIO COKPATUTh (PMHAHCO-

BbI€ MOTEPHU MO MEAUIMHCKUM Mpu4YuHaM ¢ 3 % 1o o0s3aTeIbHOMY MEAMIIMHCKOMY CTpa-

xoBaHuto 110 0,04 %, o 106POBOILHOMY MEIUIIMHCKOMY cTpaxoBaHuto 10 0,14 %.

Pa3paborana, BHepeHA U OCTOSIHHO COBEPIICHCTBYETCS CUCTEMa MEePCOHUPUIIUPOBAH-
HOTO 00€CTIeYeHHs MalueHTOB JIEKAPCTBEHHBIMH CPEICTBAMU, UTO TIO3BOJIMIIO KOHTPOIUPO-
BaTh MCIOJIH30BAHNE MEAMKAMEHTO3HOW TE€pamuy B COOTBETCTBUH C JIEKAPCTBEHHBIM (Op-
MYJISIPOM U COKOHOMHUTH 20 % NEHEXKHBIX CPEICTB.

Taxxe 3HAUUTENLHO MOJIEPHU3MPOBaHA UH(POPMAIIMOHHASI CUCTEMA LIEHTpa, YCTAaHOBIIE-
Hbl HOBBIC CHCTEMHBIC OJIOKH B OTJEJCHHUSX LEHTPA, OTBEYAIOIINE CAMBbIM COBPEMEHHBIM
TpeboBanusaM. Hannuue cBoero caifta gajio BO3MOXKHOCTb MAlMEHTaM, HAXO/sICh JIoMa, TO-
ay4yaTh OecIulaTHYI0 HH(OpMAIMIO MO JIOOBIM HMHTEPECYIOIIMM HAMpaBlIeHUSM pPabOThI
Bpayen.



Pa3paboraHna u BHepeHa CUCTEMA MEHEPKMEHTA KaueCcTBA IPUMEHUTENBHO K OKa3aHUIO
AKCTPEHHOW U TJIAHOBOW CTAlMOHAPHOM M aMOyIaTOPHO-MOJUKIMHUYECKON MEAUIIMHCKOM
MTOMOIIM B COOTBETCTBUU C TpeboBaHUsAMH MexayHapoaHoro cranmapra MCO 9001:2008.
Ceptudukar coorBerctBusi, peructparuorabiii Ne POCC RU.MD09.K00006.

C 1994 rona na 6a3e 1EHTpa BHITIOJHEHBI U 3amuieHbl 11 mokTopckux u 74 kaHaumat-
CKUX JuccepTaiuii, onyoaukoBaHo 6 MoHorpaduid, ceiie 4500 HaydHBIX paboT, MOIYYEHO
135 ITarentoB P®, opranuzoBansl u coBMecTHO [Ipesnnnymom CO PAMH nposenenst 16
Bcepoccuiickux Hay4HO-IIPAKTHUYECKUX KOH(EpeHIni, MaTepranbl KOTOPBIX U3JaHbl B BH-
ne exeroaubix CoopHukoB mMatepuanoB koHpepenunii (ISBN 978-5-904-430-18-4).

B 2006 r. co3gaH M €XEKBapTaJIbHO BBIXOJWUT B CBET HAYYHO-IIPAKTUYECKUI pELEH3U-
pyemsiii xxypHana «llomurpaBmay. 19 despans 2010 pemennem BAK Mwuno6pazoBanus u
Hayku PO xypnan «lloautpaBmay» BkitoueH B «llepeueHb BeaylINX peLeH3upyeMbIX Hayd-
HBIX YpPHAJIOB U W3/IaHU, B KOTOPBIX JIOJKHBI ObITh OMYyOJMKOBAHbI OCHOBHBIE Hay4YHbIE
PE3YJIbTATHI IUCCEPTALIMN HA COUCKAHNE YUEHOM CTENEHH JOKTOpa U KaHIUAaTa HayK.

Cotpynauku OI'BJIITY «HKIO3II» — mocTossHHBIE yYaCTHUKW BpayeOHBIX (OPYMOB,
KOHTPECCOB, CUMITIO3UYMOB, KOH(EPEHIINI Pa3IMuHOTO YPOBHS OT PETHOHAIBHOTO 10 MEX-
JTYHapOJIHOTO.

Lentp siBnsieTcst yaeOHOM 0a30H, rae AeUCTBYIOT Kadeaphl MOCIEeIUII0MHOT0 00pa3oBa-
Hus «MHTterpatuBHas tpaBmatosiorus» u «lIpodmaronorus» 'bOY BIIO «KemepoBckas
rocy/AapcTBEHHass MeIULMHCKas akanemus» M3 Poccuu, kotopble Obl1u co3ansl B 1998 1.
IUIS OCYIIECTBIICHHSI TOCIETUIUIOMHOTO oOpa3oBanus Bpadeir PO u CHI' mo tpaBmarosno-
THH, OPTONEIUU U CMEXHBIM MEIULUMHCKUM JUCIUIUIMHAM, npodnaToioruu. B mepuon c
1993 mo 2012 rr. Ha kadenpax nponumm odydenue 6onee 500 Bpaueir He TobKO U3 Keme-
POBCKOI1 00J1acTH, HO U pa3IMYHbIX pErHOHOB Poccun.

Jnss  ocBemieHWsT ~MHOTO(QYHKIMOHAJIBHOW — Je4eOHOM, MpaKTUYEeCKOH, HaydHO-
HCCIEN0BATENbCKON, TEJarOTHYeCKOW U OPTaHU3allMOHHON JEATEIbHOCTH LEHTPa aKTUBHO
paboTaeT U MOCTOSTHHO COBEPILEHCTBYETCS M OOHOBISETCS MHPOPMAIMOHHBIA MPOAYKT —
caiit OIJIITY «HKOO3MI» (www.mine-med.ru). M3gan IIpocnekt «PI'BIITY «Hayuno-
KJIMHUYECKUU LIEHTP OXPaHbI 3I0POBbs MIaXTEPOB» MunsHEpPro PDy».

CoxpaHeHue U3 roja B IOJl MHHOBAllMOHHOI'O PAa3BUTHUS HAYKU U MPAKTUKH, TPaAULUN
BBICOKOT'O YPOBHSI CEPBMCA, IOCTOSHHOE CTPEMJIEHUE MOJHATHCA HA CTYINEHb BBILIE IPO-
LUIBIX JTOCTHKEHUN — 3TH XapaKTEPUCTHKU OTHOCAT LIEHTP OXPAHbI 3/I0pPOBbE LIAXTEPOB B
paspsal IMAUPYIOIINX YUPEKICHUN 31paBOOXPAaHEHUS PETHOHA.
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I'EOTEXHOJIOT'US U TEOMEXAHUKA
VIIK 624.131.4

C.M. Ilpocmoes, A.B. [lokamunoe

3AKOHOMEPHOCTH U3MEHEHUS ®U3UKO-MEXAHUYECKHNX CBOMCTB
I'PYHTOB ITPHU DJIEKTPOXUMHNYECKOM 3AKPEIIVIEHUA

[IpoBeneHbl KOMIUIEKCHBIE HCCIENOBaHMS (U3NKO-MEXaHHUECKUX CBOWCTB MECYAHO-
TJIMHUCTBIX TPYHTOB NPU 3JIEKTPOXUMUYECKOM 3akperuieHnu (DX3) mo AByX- U OAHOpac-
TBOpHOHU cxemaM. VccrnenoBanusi MpoBOIMINCH HAa ABYX OMNBITHBIX MOJHMIOHAX, CXEMbl yC-
TaHOBOK M OCHOBHBIE MOJYYEHHBIE PE3yJIbTaThl I€0JIOrO-MapKIIEHIePCKOTO U reogusnye-
CKOTO MOHUTOpPHHTA MOAPOOHO TIpHuBeAeHBI B padotax [1, 2]. OCHOBHBIE TEXHOJOTUYECKUE
napaMeTphl KCIIEPIMEHTAIBHOr0 DX 3 rpyHTOB MIPHUBEICHBI B TaOIHIIE.

Tabnuua — [MapameTpsl sKcIepuMeHTaTbHOT0 DX3 TPYHTOB

[TnoTHOCTB 5 o b & o g
KOMIIOHEHTOB G 5 2 Mmoo |8 =R
ST o R . 5 &
\ = N~ Q = = en < QX o = S
© s = = = B e > <ﬂ =2 3 5% |8 S8
2 S8l |8 = 2 [E5| B |E S8 |8alEc
e * ) el
Ss| 2% 38 2 sZ |2 88 (8”7 = |22]85
o 9|28 5|0 8 = 8 g% SEl gg |8 EE |Eg|S3
ghh_%agép“ é‘\%‘ S-\ %g SH= gg ghéa
() 5 =~
E=lEg g 7 5 g = |=5| g& |3 =z g |25
= 55 F|& = 5 8 2. £ | |82
&g | B & = S |« =* |§ |8
0,06+ | 60+

1,20 - 1,08 | nByxpactBopHoe | 9,74 | 30 0.033 | 30 150 6
1,06 | 1,037 - OHHOP?%’;OPHOG 16,67 | 30 | 0,035 | 50 | 120-160 | 2 | 1:9
1,06 | 1,03 - OHHOP?g(T)’)sOPH"e 833 | 15 | 0,16 | 50 | 70-110 | 6 | 1:9

Panee npoBeneHHbIE MCCIEIOBaHMS MO3BOJIMIM YCTaHOBUTb, YTO YYACTOK AKTHUBHOIO
BO37eicTBUA Mpu DX3 BKIIOYAET CIIEAYIOIIME OCHOBHBIE 30HBI, NPUHLUIINAIBHO pPa3iiu-
YAFOIIMECS 110 MPOUCXOIALINM B UX Mpeaenax GU3NKO-XUMUIECKIM MPOLECCaM:
® 3JIeKTpoocMoca (MPOUCXOIUT (QUIBTpALUs MPUPOJHON BJIarM B KaTOJIHYIO OOJIaCTh C

MOCJIEYIOIIUM €€ YJaJIEHUEM uepe3 KaTox);
® HIEKTPOXMMHYECKOW 00pabOTKM (MPOUCXOIUT HACHIICHHE aHOIHOW 00JAaCTH pacTBO-

POM uepe3 OCHOBHOM 3JIEKTPO.);

e cpenHss (epexoaHast MEXKy IByMs BbIIIE YKa3aHHbIMUA 30HAMU).

[Tpu aByxpactBopHOM DX3 (hU3HKO-MEXaHUYECKHE CBOMCTBA IPyHTA ONPENEISUIUCH ITYy-
TeM J1a00paTOPHBIX UCTBITAHUH 00pa3lloB, OTOOPAHHBIX U3 3TUX 30H, IIPUUYEM IIPOOBI OTOU-
paich B CIEAYIOIIME OCHOBHBIE MOMEHTHI BPEMEHM: /10 Hayaja 3KCIEpPUMEHTa, yepe3 7 U
14 cyT mocne ero okoHuanusi. ['padukn M3MeHEHUSI OCHOBHBIX (PU3MKO-MEXaHUYECKHUX Ta-
pameTpoB o0pasnoB (cuemaenus C, BIaxHOCTH W u ko3 PUIMEHTa BHYTPEHHETO TPEHUS
/), IpUBeIeHbI HA pUCYHKE 1.
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Pucynok 1 — M3menenue cuemnenus rpyara C (a), Bnaxxnoctu W (0) 1 koadduiimenrta
BHyTpeHHero TpeHus f (B) BO BpeMeHH:
1 — 30Ha anekTpoocMoca; 2 — cpeaHss 30Ha; 3 — 30HA ANEKTPOXUMHUYECKON 00pabOTKu npu
ve = 1,05 r/cm’; 4 — 30Ha FMEKTPOXUMHUUECKOIT 00pabOTKH IIpH Y, = 1,2 T/eMm’

VY CTaHOBIIEHO, YTO B 30HE JIEKTPOXUMHUYECKON 00paboTku cuemieHue C rpyHTa yBENU-
YHIIOCH, IIPHYEM TIPH HCIIONB30BAHHH XKHAKOTO CTEKIA TPH Yo = 1,2 T/cM’ B IHAIA30HE OT
0,65 Mlla no 1,4 MlIla, a nipu y. = 1,05 r/em® — or 0,65 no 1 MIla. B 30H€ 371€KTpOOCMOTH-
YECKOT0 OCYILIEHHUsl MO CPaBHEHHIO ¢ NepBOHayaibHBIM 3HadeHueMm 0,65 Mlla cuerenue
rpyHra Beipociio 1o 1,5 MIla, Ho yepe3 14 cyTt mocie okoH4aHus 0OpabOTKH OHO CHH3H-
nock 10 0,85 MIla. B cpenneit 3oHe BenuunHa C 3aHUMAET MPOMEKYTOUYHOE MOJIOKEHHE, a
gyepe3 14 cyT Toke CHUKaeTcs (pUcyHoK 1, a).

EcrecTtBenHnas BiaxHOCTh IpyHTa coctaBisiina Wy = 18,23 %, nocne nposeaenus 3X3
COCTOSIHUE MacCHBa CYLIECTBEHHO M3MEHMIIOCh. Bo Bcex 30Hax yepe3 7 CyT mociie OTKIIO-
YeHHs] YCTAaHOBKU HaOIIOAAIOCh CHIKEHUE YpOoBHA W, mpuueMm HauOoliee HHTEHCUBHO — B
30HE 3JIEKTPOOCMOTHYECKOro ocymieHus. Yepe3 14 cyT BIaXHOCTh y Kartoa (B 30HE 3JIeK-
TPOOCMOCA) YBEJINYWIACH 32 CYET IPOLECCOB BTOPUYHOIO YBJIAXKHEHUSI TPYHTOBBIMH BOJa-
MU U aTMOc(epHOii Baroi (pucyHok 1, 6). Bennunna koadummenta BHyTpeHHETO TPEHUS
/ BBIpOCIJIa IO CPaBHEHUIO C MEPBOHAYAIBHBIM 3HAYEHHUEM BO BCEX 3aKPEIUIIEMbIX 30HAX,
nmpudeM B niepuon ¢t = 7—14 cyt oHa ctabunusupoBaiack Ha ypoBHe f = 0,46—0,64 (pucyHOK
1, 6).

12



IIpy 0IHOPACTBOPHOM 3aKPEIUIEHUH MCIIOJIb30BAIMCh COCTABbI C PA3JIMYHON IIJIOTHOCTBIO

KPEeMHE(TOPHCTOBOIOPOAHOM KUCIOTH (Tabmuua): v, = 1,037 r/cm’ (Bpems reeoGpasoBa-
Hust T =45 1) — coctaB Ne 1; v, = 1,030 r/em’ (T = 60 4) — cocras Ne 2;

AHanu3 pe3ynbTaToB, MOJYYEHHBIX MO0 JAHHBIM JIAOOPATOPHBIX UCIBITAHUN 0Opa3LoB U

INpCaACTaBJICHHBIX B Fpa(l)I/I‘ICCKOM BHUAC HA PUCYHKaAX 2u 3, IMO3BOJIMJI CALCJIATh CICAYIOIIUC
OCHOBHBIC BBIBOJBI:

N
=

B 30HE OJIHOPACTBOPHOTO 3aKperieHus coctaBoMm Ne 2 BenuuuHa cuemienus C u yria
BHYTPEHHETO TpeHUs ¢ B 30He DX3 MEHbIIE, UeM MPH MCNOJIb30BaHUU cocTaBa Ne 1 B
1,52 u 1,1 pa3a cOOTBETCTBEHHO, YTO 00YCJIOBIEHO B OCHOBHOM pa3JINdYMEM BO BPEMEHU
resieo0pa3oBaHus; B MPOMEKYTOUHON 30HE M 30HE BJIEKTPOOCMOTHUECKOTO OCYHICHUS
BEJIMYMHBI CIIBUTOBBIX XapaKTEPUCTUK MPU UCIHOJIB30BAHUM OOOUX COCTABOB YBEIWYU-
JIMCh MO OTHOILICHUIO K HAYaJIbHOMY B Juarna3oHax: ¢ — B 1,62 paza; C — B 4,8—6,3 paza;
MaKcHUMaJlbHOE yBelnueHue cuervieHus rpyHta C Habmoganock B 30He X3 npu cocTa-
Be Ne 1 u cocraBuiio 15,42 pasa 1o OTHOIIEHHIO K HAYAJIbHOMY;

JMana3oHbl MOAYJS AeopMannu TIMHIUCTOTO MaccuBa E, momydeHHbie mo pe3yapTaraM
1ab0paTOpPHBIX MCHBITAHUN, UMEIOT Pa3IMuus, XapaKTepHbIE JJISi TPEX OCHOBHBIX 30H
DX3, ipu 3TOM B X0/ie 3akperuieHust Ne 2 B 30He DX3 yBenuueHne Moayis aedopmManun
E no otrHomeHuo Kk HauaapHOMY cocTaBujo 2,86 pasa, a mpu 3akpemienur Ne 1 — 3.9
pasza; B IPOMEXYTOUHOM 30He npousonuio ysenuuenue E npu 3akpersenun Ne 1 B 1,86
pasa, a npu 3akperuiennu Ne 2 B 1,78 pasa, 1aHHOE HE3HAYUTENHHOE YBEITUUCHHUE CBS3a-
HO C TEM, YTO B 3TY 30HY IPOHHUKIIO HEJOCTATOYHO YKPEIUISAIOLIEr0 pacTBopa, O3ITOMY
MPOLIECCHI KOATYJISALMH TJIMHUCTBIX YACTHUIl MPOTEKAIM MEHEEe HHTEHCUBHO; B 30HE AJICK-
TPOOCMOCAa OTMEYEHO MOHOTOHHOE yBelnyeHue E ¢ TeueHneM BpeMeHH, YTO CBSI3aHO C
MOCTETIEHHBIM HACBIIIEHUEM 3TOM 30HBI MOPOBOM KUAKOCTHIO M MOJOKUTENBHO 3apsi-
KEHHBIMHU MOHAMH 3aKPEIUISIOLIEr0 PAaCTBOPA.

a 0 8

E, MIIa o0, krpa;l C, ‘KHa

1 1

1
10 N\ 25 — 180 N —

2
20 I 150 /V
5 120 -

101 ; 7 L
3 30%

tu 0

o

[\S)

£ 0 = tu
v

500+
866 1
1020 +
500+
866 1
1020 +
866 1
1020 +

Pucynok 2 — Mzamenenue moayns nedopmanuu E (a), yrima BHyTpeHHET0 TpeHHs ¢ (0) U

cuerieHus C (B) rpyHTa B Xojie 3akperuieHust Ne 1 (Bpemst reneodpa3oBaHus cOCTaBa
T =45 4): 1 —30na DX3; 2 — 30Ha JIEKTPOOCMOCA; 3 — MPOMEKYTOUHAS 30HA

BaxkHOl NONOJHUTENBHOW XapaKTEPUCTUKOM (PU3MUECKOro COCTOSHUS BJIArOHACHILEH-
HBIX TJMHUCTBIX TPYHTOB, ONPEIEISAIONIEN UX IUIACTUYHOCTD, SIBISIETCSI KOHCUCTEHUUS [;.
Ananu3 rpauKoB M3MEHEHMs NapaMeTrpa [; B pa3IM4YHbIX 30HaX OJHOpPAcTBOpHOro 2X3
(pucyHOK 4) O3BOJIMII BBIABUTH CJIEAYIONIUE 3aKOHOMEPHOCTH: HAYaJIbHOE 3HAUYEHUE KOH-
CUCTEHIIUH [; COOTBETCTBYET MOIXYTBEpAbIM rpyHTaMm; depe3 1020 u ot Havana ob6paboTKu
npu 3akperieHud Ne 1 BennuuHa /; ymensmmiiach B 4,08 pas3a, 4To COOTBETCTBYET NIEPEXO-

13



Iy TPyHTa B TBEPJO€ COCTOSIHME; HA MOMEHT OKOHYAHHUS IKCIIEPUMEHTA BEIWYUHA [; Tpu
3akperuieHuu Ne 1 B 1,23 paza Gosblire, ueM mpu 3akperuieHud Ne 2.

o 6
(P:\rpall C’ \KHa

i S ——— 1 — o=
2 80 /?/
2 ] ] R
L 15 Or—r 7
Ve 40
2 5 207//

ta 0

<
=

500 L
675+
842+

1000 +
500 L
6751
842+

1000 +
842+

1000 T

Pucynok 3 — M3menenue monyns nedopmarnuu E (a), yrina BHyTpeHHero Tperus ¢ (0)
u cuerienus C (B) rpyHTa B xoje 3akperuieHus Ne 2 (T = 60 q):
1 —30ona DX3; 2 — 30Ha ANEKTPOOCMOCA; 3 — MPOMEKYTOUHAs 30Ha

I, ne. I, ,net

0,30 /i /3_
015 QL 500 866 1020 1,4 013 R 500 675 8421000 £

. : 0 —— —
_0’()15 N 0,15 N 5
-0.30 -0,30 * N\e

: S—\2 1/

-0,45 1/ -0,45

Pucynok 4 — I3meHeHue nokasaresss KOHCUCTEHLIUH rpyHTa [ B
xoge 3akperuienust Ne 1 (a) u Ne 2 (0): 1 — 30ma DX3; 2 — 30Ha IIEKTPOOCMOCA;
3 — IpoMeKyTOYHas 30Ha

[Ipu npoBeaeHNN UCIBITAHUI TPYHTOB CTATUUECKUM 30HIUPOBAHUEM C HUCIIOJIb30BAHUEM
anmapatypbl TECT-K2 BmaBnuBaHue 30HAAQ OCYIIECTBISAIOCH OYpOBOM YCTAaHOBKOW C TIO-
CTOSIHHOW CKOpOCTHI0. [10 M3MepeHHOMY CONPOTUBIICHHUIO TPYHTA MO OCTPHEM M 1O OOKO-
BOIl TMOBEPXHOCTH BJABJIMBAEMOrO0 B TPYHT 30HJIA ObUIM MOJYYEHBbl XapaKTEPUCTHUKU
CBOICTB MaccHBa TJIMHUCTBIX TPYHTOB: MOJYJb AedopManuu E, yrojl BHyTPEHHETO TPEHUs
¢, cueruienue C.

B nenom pe3ysnbTarhl CTaTUYECKOTO 30HAMPOBAHUS (PUCYHOK 5) Kaue€CTBEHHOI'O IOJA-
TBEPXKAAIOT Pe3yJIbTaThl 1a00PATOPHBIX UCHIBITAHUNA. C y4eTOM MOJTYyYEHHBIX KOJTUYECTBEH-
HBIX JMana30HOB YCTAHOBIICHBI CIEAYIOIINE OCOOEHHOCTH:
® MakcHMallbHOE yBenmueHue moayis nedopmanuu E mabmromanmoce B 30He DX3, mpu

TOM OTHOCHUTEJIbHOE yBennueHue depe3 818 u mocne Hawana OX3 cocraBuio B 3,5

pa3a; koHeuHble 3HaueHus1 E B 30HaX 3JeKTpoocMoca MpU UCTOIb30BaHUU 00OUX COCTa-

BOB UMEIOT HE3HAYUTEIbHOE yBennueHue B 1,1 pasa; B 30He anekTpoocMoca BennuuHa E
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yepe3 818 u ymenbmminach cocraBuna 2,8 Mlla, naHHOe yMEHbLIEHHE IPOU3OLLIO
BCJIE/ICTBHE YBIQXKHEHUS MPUKATOIHOM 30HBI;

® 3MEHEHHMS MOKa3aTeliel yriia BHYTPEHHEro TpeHust ¢ u cieruieHus: rpyata C noBTops-
10T 3aKOHOMEPHOCTH M3MEHEHUH 3HadeHus Moxynsa nedopmanuu E; npu 3akperuieHun
Neo 1 3Hauenue ¢ B 30He DX3 uepe3 148 4 nocne Havana X3 yBenuuuiocs B 1,42 pasa,
a yepe3 818 u — B 1,65 pa3a 1o cpaBHEHHUIO C HAYaJIbHbBIM; MpH 3akpersieHur Ne 1 yBe-
nuyeHue coctaBuio 1,33 paza uepes 215 4, a uepes 626 1 — 1,38 paza.

O 8
0, rpaz C, xlla
3 1
10 20— 60“A’;;;E:~*<j§_
/% 50 7

8
6/, 15

E,MIla

ﬁﬁ\pa

40
2
" e
i 4 mé; \a 30%;—¢.4
204 J=s
2 > 10
0w oo »o 1 ot & 22 1 0w o oo 7
25 8¢ 28 M I B¢ =8 25 88 28 ™

Pucynok 5 — Iamenenue moayns aedopmaiuu (a), yriia BHyTpeHHETo TpeHus (0) u
ClEIUIeHUs (B) IPU OCHOBHOM U IIPOOHOM 3aKpEIUICHUH, TTOJYYE€HHBIE 110 pe3yJibTaTaM
CTaTUYECKOTO 30HANPOBAHUS:

1, 2 — 308B1 DX3 u anexTpoocmoca 3akperieHus Ne 2; 3, 4 —30up1 X3 U 35IeKTpoocMoca
3akperuieHust Ne 1

OCHOBHOW MPAaKTHYECKUH BBIBOJA W3 aHAIN3A MOJYyYEHHBIX PE3yIbTAaTOB KOMILIEKCHBIX
MCCJIeIOBAaHUN COCTOUT B CIIEAYIOIIEM: MPU YKPEIIeHUH MeTooM DX3 MpPOYHOCTHBIE U
nedopMallMOHHbIE TApAMETPBl MOTYT OBITh YIIyYILIEHBI B TPEOYyEeMBbIX JIJIsi OOeCrieueHus yc-
TOMYMBOCTH COOPYKEHHUU Ipeenax Kak IpU JBYX-, TaK U IPU OJHOPACTBOPHOU TEXHOJIO-
TMH, TPUYEM B TIOCTECIHEM CIIyd4ae BpeMsl Teleo0pa3oBaHUs 3aKpEIUIIOIIEro pacTBOpa
JIOJDKHO OBITh MEHBIIIE BPEMEHU AJICKTPOOOPAOOTKH.

CIIMCOK JIMTEPATYPHI
1. Tlokatunos, A. B. KonTtponb m3aMeHeHus (PU3MKO-MEXaHHMYECKHX CBOWCTB MacCHBa
TJIMHUCTBIX TPYHTOB MpH 3JeKTpoxumuueckoM 3akperuiennu / A. B. Ilokatunos, C. M.
[Tpoctos // Bectauk Ky3['TY. —2006. — Ne 4. — C. 10-14.
2. DKCIEPUMEHTAIBHOE OJJHOPACTBOPHOE NIEKTPOXMMHUYECKOE 3aKPEIIEHNE TJIMHUCTBIX
rpynaToB / H. FO. Hukynun, A. B. Ilnotaukos, A. B. Ilokatunos, C. M. IIpoctoB // BecTH.
Ky3I'TY.-2011. —Ne 5. - C. 12-17.
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VJIK 622.281
C.M. IlIpocmos, A.B. llokamunog

AJITOPUTMBI PACYHETA ITAPAMETPOB KPEIIJIEHUSA BBIPABOTOK C
HNCITOJIb30BAHUEM TEXHOJIOI'MHU SJIEKTPOXUMHMNYECKOI'O 3AKPEIIVIEHU A

[Tonydyennsle B pe3yibpTaTe JaOOPATOPHBIX M MPOU3BOACTBEHHBIX IKCIEPUMEHTABHBIX
MCCIICZIOBAHUN JaHHBIE O 3aKOHOMEPHOCTAX MPOCTPAHCTBEHHO-BPEMEHHBIX M3MEHEHHH H
auana3zoHax MPOYHOCTHBIX U 1€(OPMAIMOHHBIX CBOMCTB TOPHBIX MOPO/I, YIIPOUHEHHBIX Me-
TOJOM DJIEKTPOXUMHUYECKOTO 3akperuieHust (2X3), MO3BOISAIOT MEpedTH K O0OOCHOBAHUIO
napaMeTpoB KPETIeHHs BHIPAOOTOK C MCIIOJIb30BAHNEM TaHHOW TEXHOJIOTHH.

dusnueckre NPeanoChUIKH U TEOPETHUECKHE OCHOBBI pacueTa OCHOBHBIX MapaMeTpoOB
KOMOMHHMPOBAHHOTO KPEIUICHHUsS] TOJ3EMHBIX BBIPAOOTOK, BKIIIOYAIOIIETO TPAIUIIMOHHYIO
(>xene300eTOHHYI0, METAJUIMYECKYI0, aHKEPHYI0) KpeIb M HECYyIlylo 00O0JIOUKY U3 yHpou-
HEHHBIX MTOPOJ, paccMOTpeHbl B padotax [1-3]. Jloka3zaHo, 4TO 1eecoo0pa3Ho paccMaTpH-
BaTh JIBa OCHOBHBIX CITydyas pacdyeTa U MPOEKTHUPOBAHUS MMOA0OHOM KOMOMHUPOBAHHOM Kpe-
nu:
® TIpU OTHOCHTEIHHO MAaJIbIX Harpy3kax Ha Kpemnb (CTPOUTEIHCTBO MOI3EMHBIX BBIPAOOTOK

Ha TayomHax g0 S50 M, TpuW  OTCYTCTBHHM aHOMAJIbHBIX IO  HaIpPsHKEHHO-
neOpMHUPOBAHHOMY COCTOSIHMIO 30H B BHJI€ TEKTOHHYECKHUX HApYIIEHUH, TJIBIBYHOB
WM KapCTOB) CJIENYET MUCIOJIb30BaTh JUIsl pacueTa METO/Ibl TEOPUU YIPYTOCTH U KpUTe-

PHH IPOYHOCTH B JIOKAJIBHOM 30HE KOHCTPYKIINU;

® TIpU OTHOCUTEIFHO BHICOKHX HAarpy3kax, COM3MEPHMBIX C IPOYHOCTHBIMH HapaMeTpaMu
MaTtepuasa Hecyllel 000104k (IMO3eMHbIe BhIpaOOTKH Ha riryouHe 6osee 50 M, Ha co-
NPSDKEHUSIX, IEPECEUEHUSAX C MJIACTaMH, B 30HaX MOBBIIIEHHBIX TEKTOHUYECKUX HaIps-
KEHHI), CIEeIyeT UCIOIb30BATh yCIOBHS MPEICIBHOTO PaBHOBECHS M KpUTepuil B (pop-
Me IacropTa MPOYHOCTH HOPOJIbI.
Huxe paccMoTpeHbl alropuTMbl, peamu3yrollue yKa3aHHbIE BBIIIE METOAMYECKHE MOj-
XOJBI.
[{uknuyeckuil aaropuTM pacyeTa TOJIIIMHBI YIPOYHEHHON 000JI0YKU B YIIPYTOM PEKUME
npuBeieH Ha pucyHke 1. OCHOBHBIE ONEpaIllui COCTOST B CIEIYIOIIEM:
® 33/al0T mapaMmeTpsl Harpy3ku v, H, A; y, H npunumaroT no pe3yibrataM HHKEHEPHO-
T€OJIOTUYECKUX M3BICKAHUN M JTAaHHBIX O COOPY)KEHHUSAX, CO3JMAIOUINX JIOTIOJHUTEIBHYIO
Harpy3Ky; 3a OCHOBHO€ pacueTHOE 3HaueHue A npuHuMaroT A=1,0, B OTAeNbHbIX Heba-
TONPUSATHBIX CIIy4asiX pacCMaTpUBAIOTCS BEJIMUYMHBI B uamnazone A = 1,0-0,7;

® 33/1al0T IPOYHOCTHBIE CBOICTBA 3aKpeIIEHHBIX MOPOJ C, @, Cex;

e omnpenensoT 0e3pazMepHy0 (OTHOCHUTEIbHYIO) MPOYHOCTh MaTepuaja MOpOoIHON 000-
JIOYKHU TIPHU CHKATUU

® 10 CHENUAIBHBIM 3aBHCHUMOCTSIM HJIM HOMOTPAMME IO 3HAYEHUSIM G M A HaxoIsaT 0e3-
pa3MepHYIO TOJIIIUHY TOPOIHON 000JI0UKH O/a U aOCOTIOTHOE 3HAUYCHHE O;

® ONpENENsIOT PEaKlUI0 KaMUTaIbHON Kpenu (; C UCIOJIb30BaHUEM PEKOMEHAAIMI METO-
IUKY [4] 1 ©13MEHeHue IPOYHOCTH MaTepHala OPOIHON 000I0UKHY;

® TIOBTOPSAIOT IIMKJIBI BEIYMCIICHHUS; B CIIy4ae MaJIbIX 3HAUYEHUH (x IO CPABHEHHUIO C BEPTHU-
KaJIbHOM Harpy3koi q, = YH BiIMsiHMEM Kpenu MOKHO NpeHeOpeyb, B IPOTUBHOM CI1y4yae
pacyder mpo0JIKAETCs 10 BBIMOIHEHUS YCI0BUS G, —> 0 (G < Gy min)-
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NHXeHepHO-Te0I0THIE CKUE

JlaGoparopHble U HATYPHBIE
W3BICKAHUSA parop yp

UCTIBITAHHSI 3aKPETUICHHBIX

v, H, A nopos

[ C
> P
OTHOCHTENbHAS IPOYHOCTH
Marepuasa 000JI0UYKH -

o1
o —_Tox ky Ocx = 2Ccos@(1-sin@)
vHky k3

Peakiust kperu PacueTHast 3aBUCMOCTB

g="0 dla=f (o, L)

)
Y

Omnpenenenne <

dla, &

Y

Pacuet mapameTpoB kpenu u

OTIPE/IENICHHE €€ PEAKIIUY
Ik

Y

H3MeHeHre MPOYHOCTH Marepuaia
000J104KH

G = dx 1+ k2
K 'Yszk?, 1_k2

0
O < G min

G = G+

Pacuetnoe 3HaueHNE
)

Pucynok 1 — Anroputm pacdera TOJMIMHBI O TOPOIHON 0O0IOUYKH B YIPYTOM PEKHIME:

Y — YCpeIHEHHBIN ynenbHbIN Bec nmopo; H — rimyOouna 3amoxeHust BeIpaboTKu; A — K03 du-
ueHT 00KOBOTO pactopa; ki, k,, ky — 6e3pasmepHbie HopMaTUBHBIE KO3(DPHUITUSHTHI
(ki, <15 ky, = 1,1-1,5; k3 = 1,2—1,3); & — TonmmHAa 3aKpeTUICHHON 000JI0UKH; a — TIPUBEICH-
HBIW pagnyc BEIPAOOTKH; K — OTHOIIICHHE BHEIITHETO U BHYTPEHHETO JHaMETPOB 000JIOUKH;
Ok min — MUHIMAJIBHOE 3HaYEHUE G, (MIOTPEITHOCTh pacyera)

CymHOCTh pacyeTa KOMOMHUPOBAHHOW KpEIHU MO YHIPYro-IUIACTUYECKONH CXeME COCTOUT
B TOM, 4TO MOpOAHas 000JI04Ka, EPEeX0si B COCTOSIHUE MPEEIbHOI0 pABHOBECHSI, BOCIIPH-
HUMAaeT HEKOTOPYIO YacTh BHEIIHEN HAarpy3Ku ¢, a OCTaBILAsACS YacThb IEpeAacTcsl Ha Kpelb
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B BUJIC HArpy3KH ¢,. ClieqyeT HATH TaKkue mapaMeTphl MOPOTHON 000IOUKH, TPH KOTOPHIX
Harpy3ka Ha Kpelb CTaHeT paBHOM €€ HeCcylIel ClIOCOOHOCTH.
PacueT TonmmHBI TOPOIHON 000JIOUKY TIPH 33JaHHON PEAKIIMU KPENy U HaXO0XICHHUE Ha-
TPY3KH Ha KpeIlb MPpU 3aJaHHOW TOJIIWHE IMOPOJHOW OO0OJIOUKH PEean3yeTcs ¢ MOMOIIBIO
00LIero aJirOpUTMa, BKITFOYAIOLIETO CIEIYIOUIUE Onepaluy (PUCYHOK 2):
® 33/1al0T MPOEKTHYIO KOHCTPYKIUIO KPENU U OMpPENEsAIoT €€ HECYU[YI0 CIIOCOOHOCTh q;
BO3MOJKHO JIKCIIEPUMEHTAIBHOE OMNPENENICHUE (, MO pe3yJbTaTaM CTEHIOBBIX HCIIbITA-
HUU KpEIIy;

® ONpeNeNsoT BeIUYUHY pacueTHOW BepTukaibHOM Harpy3ku q = YHk,k; u otHOCHTEND-
HYI0 0€3pa3MEePHYI0 BEIMYNHY HECYIeld CTOCOOHOCTH KpeIu q,/q;

® BBOJST XapaKTEPUCTUKHU MPOYHOCTU NMOPOAHON 000104kU — C, @, G U OCTATOYHOMU
MIPOYHOCTH MaTepHalia MopoaHON 000JI0UKH B 3anpeaenbHol craauu — Coer, Gocr;

® 10 CHEIHUAIbHBIM PACYETHBIM 3aBUCUMOCTSIM OMPEACIISIOT TONIIMHY TOPOIHON 000104-
KH 0.

Pacuer koHCTpyKIIMU Kpenu
U OIpeJielIeHHe €€ HeCyIeit 3aaHue TOIIIUHBI
CIIOCOOHOCTHU 000JI0UKH
q )

' v

Omnpenenenue pacyeTHON Harpy3Kku ¢

v

OTHOcCuTENbHAS HECyIIass
CIOCOOHOCTD Kpemnu

9./ 9
) \

DKCIEPUMEHTAJIBLHOE ONPEACICHUE XapaKTePUCTUK TOPOTHOM
000JI0YKH B TOTIPECTBLHON | 3ampeieIbHOM 001acTIx
C’ (PJ G b C b G
CXK OoCT OCT
PacueTt TonmmHbl Pacuer Harpy3ku Ha Kpenb
MOPOIHOM 000JI0UKH 9,=/(q, 0, Gyer » 0)

6 :f(qq7 (Pa CE)CT) *

Pacuet u koHCTpyHpOBaHUe

Kpemnu

Pucynok 2 — Anroput™m pacdera TOJIIUHBI O MOPOIHON 000IOUKH B
YIIPYro-IUIaCTUYECKOM PEKUME:
Cocrs Oocr — OCTATOUHBIE CLEIUIEHUE U MTPEEI IPOYHOCTH IIPH CKATUU

Ecnu TonmmuHy nopoiHoil 000710YKH 6 CYUTAIOT U3BECTHOM, TO ONpeesieHne pacyeTHON
Harpy3KH Ha KpEIb ¢, BBITIOJIHAIOT B 0OpPaTHOM HOPSIKE:
® 3a7af0T TOJIIIMHY MOPOJHON 00OJIOUYKHU O M OMPEENISIOT PACUETHYIO HATPY3KY (.
® BBOJSIT PAaCUETHBIC XapaKTEPUCTHKU MPOYHOCTH MaTepHalia MOPOJHON OOOJIOUKH B J0-
MpeieTIbHOM U 3anpeebHON CTaausIX;
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® [0 CIENHUATLHBIM 3aBUCUMOCTSIM ONPENIEISIOT OTHOCUTEIIBHYIO HATPY3Ky Ha KPemb (,/q
U ee a0CONIOTHOE 3HAUCHUE (;
® [0 BEJIMYUHE (; TPOU3BOJIAT pacueT U KOHCTPYHPOBAHUE KPEIH.

Jliist mpoekTupoBaHus TeXHOJIOTUU D X3 00BOJHEHHBIX HEYCTONYHMBBIX TIMHUCTHIX TPYH-
TOB HEOOXOAUMO OIPEEATh CIEAYIOIIHNE MapaMeTphl: TOJIIUHY 000JIOYKH U3 3aKPEILICH-
HBIX TOpPOJ; PaJAMYC PAaCIpPOCTPAHEHUS 3aKPEIUISIONIEr0 PacTBOPa; PACCTOSIHUE MEXKITY
ANEKTPOAAMHU; IIOTHOCTh TOKA; HAMPSIKEHUE Ha 3JIEKTPOJaX; MIOTHOCTh M KOHIIEHTPAIUIO
KOMITOHEHTOB 3aKPEILISIONIET0 PacTBOPA; MPOJIOKATEIHLHOCTD AIEKTPOOOpabOTKH TPYHTA.
OO01muii anropuT™M NPOEKTUPOBAHUS OCHOBHBIX TEXHOJIOTMYECKUX MapaMmeTpoB DX3 mpuse-
JIEH Ha pUCYHKE 3.

Ananus TOPHO-TCOJOTUYCCKUX U TOPHOTCXHUYCCKUX TaHHBIX

\

Br160p panroHanbHON CXeMbI 3aKpEIUICHUS
I

OrnpeneneHue TEXHOIOTHYECKUX PacueT SMeKTPUYEeCKIX Bei6op TexHonorun

napameTpoB DX3 1apaMeTpoB iaKPeHHeHHH*

L] U BBIOOp -
Tonmuza 060I04KH 3JIEKTPOCHIIOBO us
3aKPETLIEHHBIXIIOPO ClI“)aHOBKI/I MOBEPXHOCTH | pripaGoTkn
P P M 3eMITH

Y

IInoTHOCTE TOKA
Y

Pagnyc
3aKperuIeHus \ | v
Y OnpeneneHne TEXHUKO-YKOHOMUIECKUX
Paccrosne mesxkay nokazareneit (TOIT)
BHCKTF;OHE‘MH IPUHATOM CXEMBI 3aKPETIEHUS
Hanpsixenne Ha ] ¢
ANIEKTPOIAX
¥ Omnpenenenue parMoHaIbHON
TII0THOCTD ¥ KOHLCHTPALS cxembl DX3 1o pe3ynbraram
KOMITOHEHTOB PacTBOpa pacdera TOII

Y

Pacxon pactBopa
|

Pucynok 3 — Anroput™m npoekrupoBanus X3

[Mockonbky TexHONMOTH X3 SBISIETCS SKCIEPUMEHTAIBHOM, IPH POSKTUpOBaHUH DX3
1es1eco00pa3Ho MCIIOJIb30BaTh OMBITHO-PACUETHBIN MeToa. Tak, paanyc 3aKperuieHus [ele-
CO00pa3HO ONPEAEISATh ONBITHBIM IYTEM B HATYPHBIX YCIOBHSIX WU TPU MOJCITHPOBAHUH
ANIEKTPOXUMHUYECKOI 00pabOTKU TPYHTa B JTa0OPATOPHBIX YCIOBHUSX. Y IENBHBIA pacxo 3a-
KPEIIAIONIEr0 PacTBOPa B 3aBUCHMOCTH OT TIOPHCTOCTH MOPOJ] MOXKET JOCTHTaTh 350 /M.
[ToprcTOCTh CYTIIMHKOB H TJIMH B 3aBUCHMOCTH OT X IUIOTHOCTH MOXET Jocturath 50 %,
npu 5toM Ko3bdurment duastpanun cocrasmser 10 °~107 m/c. OGbeM 3aKpemIsemMoro
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IpyHTa BOKPYT BBIPAOOTKH OMPEACISIOT MO TUIOMIAIU CEUSHHS 3aKPETIIEMON 30HbI U JITTHE
3axonku. [Ipu 3Tom (popMa 3ax0KM 3aBUCUT OT BBIOPAHHOTO PACIOJIOKEHUS! CKBaXKUH (Ta-
pajyIeNbHO BBIPAOOTKE WIIM O/ YIJIOM K €€ OCH) U MOXKET MPUHUMATh BUJ MOJIOTO [MJIMH]-
pa WK yCEYEHHOTO KOHYCA.
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V]IK 622:831.22
A.B. Pemesoe, B.B. Knumoes, JI.M. Konoeanoe

3AKOHOMEPHOCTH ITPOABJIEHUA OIIOPHOI'O I'OPHOTI'O JABJIEHUSA ITPU
OTPABOTKE 3AIIACOB YI'JIAA B BOCTOYHOM KPBLJIE YKIOHHOI'O ITOJIA 18-2
IJIACTA TOJIMAYECKHWHI B TPAHUIIAX ITAXTHOI'O HOJISI INAXTHI
«ITOJBICAEBCKAS» OAO «CYJK-KY3BACC» B HUCXOJAIILEM ITOPAIKE
OTPABOTKH BBIEMOYHBIX CTOJIBOB

besaBapuiiHas u crabuibHas paboTa NpeAnpuUsaTHs N0 A0ObIYE YIUIA KaK MOKAa3bIBAaeT
IIPAKTUKA, HAIIPSIMYIO 3aBUCUT OT COCTOSHHS NPUIIETAIOIUX K BBIEMOYHOMY Y4YacTKy TOp-
HBIX BBIPA0OTOK, UX YCTOMYMBOCTU K BJIMSIHUIO OIOPHOIO JIaBJIEHUS, Pa3BUBAEMOI0 OYUCT-
HBIM 3200€M, a TaK)K€ TOPHO-TEOJIOTHUECKUX U TOPHOTEXHUIECKHUX (PaKTOPOB.

HccnenoBanue BIMSHUS ONOPHOrO JaBlE€HUS, (OPMUPYEMOI0 OYMCTHHIM 3a00€M Ha Co-
CTOSIHUE MPWJIEralolUX T'OPHBIX BBIPAOOTOK B YCIOBHSX OTPAOOTKH YTOJIBHBIX ILIACTOB
CpeIHE MOILIHOCTH PacCMOTPUM Ha npumepe oTpadoTku oaHou u3 maxt OAO «CYIK-
Ky36acc» — maxTsl «IlonbicaeBckas», BRIKOMTMPOBKA C TIaHA TOPHBIX padoT (PUCYHOK 1).

IIpumenseTcss cxema MOATOTOBKHU YrOJIBHBIX IIJIACTOB — IaHeNbHas, AByKpbuIas. Iloaro-
TOBKa BBIEMOUYHBIX YYaCTKOB JUIMHHBIMH CTOJIOAMU 1O NpocTUpaHuio. OTpaboTka BhIEMOY-
HBIX CTOJIOOB MPOM3BOAMUTCA B OOPAaTHOM HANpPaBICHUH, OT TPAHUI] MIAXTHOTO MOJS K yd4a-
CTKOBBIM TI'JIaBHBIM BBIPAOOTKaM.

OxpaHa OKOHTYPHBAIOIIUX BBIEMOYHBIE CTOJOBI TOPHBIX BBIPAOOTOK MPOU3BOJUTCS Iie-
nukamu yrisi. CeuyeHne OKOHTYPUBAIOUINX BBIEMOYHBIE CTOJIOBI TOPHBIX BBIPAOOTOK — Mpsi-
MOYTOJIbHOE, KPEIUIEHUE — aHKepHOe. B 30He onepexaronieil ouncTHoi 32001 OIOPHOTO
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TOPHOTO JIaBJICHUS KPETUICHHE OKOHTYPHUBAIOIIUX FOPHBIX BHIPAOOTOK YCHIIMBAETCS COTJac-
HOo TpeboBanumio [1b 05-618-03 B yroabHBIX mMIaxTax.

BenTuisiimonHeie IITPEKH OTpabaThIBAEMbIX BHIEMOYHBIX CTOJIOOB YACTUYHO COXPaHs-
I0TCSl 111 YIPaBJICHUSI Ta30BbIJACICHUEM U3 OTPaO0OTAHHOIO MPOCTPAHCTBA MPU MOMOIIU
ra300TCachIBAIOLINX YCTAHOBOK, YCTAHOBJIEHHBIX HA BEPTHKAIbHbIE CKBAXKUHBI.

B nanHo#t craTtee paccmoTpeHa oTpaboTka M. ToaMayeBCKOro B yKJIOHHOM moise 18-2
(pucynok 1). BHagaiie oTpaboTKa BEHIEMOYHBIX CTOJIOOB HA JAHHOM y4YacTKE MIaXTHOTO TOJIS
MPOBOJMIIACH B HUCXOAsAIIEeM nopsake. [lepBeiM ObLT 0TpaboTaH BbIeMOUHBIHN cTosO 18-25.
BCEro B 3TOM YacTH MIAXTHOTO MOJIs OBLJIO 0TpaboTaHO 4 BBIEMOUYHBIX CTOJI00B OT 18-25 10
18-31. yron 3aneranus IuiacTa 1Mo MaJEHUIO B OYUCTHBIX 3a00sX u3MeHsiercs oT 14 ° no
7-8 °.

['myO6una oTpabOTKH BBIEMOYHBIX CTOJIOOB OT 310 mo 460 M Ha ypoBHE BBIEMOYHOTO
ctonba 18-31.

[Ipu oTpaboTke ouncTHOro 320051 18-25 ropHoe napieHHe OT ITOro 3a00s CTAIO yepe3
ek B 17 M 0Ka3bIBaTh BIMUSHHUE Ha COCTOSIHUE BEHTUJISIIUOHHOTO mmTpeka 18-27: orcnan-
BaHUE yIJisi ¢ OOKOB BbIpaOOTKU HA Tiyouny a0 1,0 M; mpoceaaHue, omyckaHue KpOBIH 10
0,5-0,7 M, my4yeHue mo4Bkl 1o BbipaboTke A0 1,2 M. HamMeueHHble MEPBI YCUIIEHUIO KpEIlie-
HUS KpoBJIK 18-27 BEHTUIISILIMOHHOTO IITPEKA MOJOKUTEIIbHBIX PE3YJIbTATOB HE JIAJIH.

Oco0eHHO HEeyIOBJIETBOPUTEIHHOE COCTOSHUE BEHTWISLIMOHHOTO IITPEKAa MPOSBUIUCH
Ha pacctosiHuu 420 M, B 30HE conpsbKeHus pa3pe3Hon neun 18-27. Ha ocHoBaHMM BU3yasib-
HOTO 00CJIeIOBaHMSI U MPOU3BEICHHBIX 3aMEPOB ObUIO MPUHATO PEUICHUE O MPOBEACHUHU
napajieabHo 18-27 BEHTWISIIMOHHOMY LITPEKY 18-27°" ¢ ocraBieHneM MEX]y HUMHU Iie-
auka 35 m.

st Toro 4toObl HE MOJIYYUTh PE3YNbTAT MPOSIBIECHUS T'OPHOTO MABJIICHUS MOJOOHBIM
aBapuiHOMY COCTOSIHUIO 18-27 BEHTWIALIMOHHOIO IITpeKa, HauuMHasi co cOoiiku Ne 5, T.e.
pazpe3Hoi neun 18-29, mis coxpaHeHus 18-29 BEHTHIISLIMOHHOIO IITPEKa LEIUK MEXIY
HUM ¥ KOHBEHEpHBIM mTpekoM 18-27 yBenuuumnu 1o 26 M. Takxke ObUIO MPUHSITO PEIICHHE
MPOU3BECTH WHCTPYMEHTAJIbHBIC HAOMIONCHUS 33 JAe(QOPMUPOBAHHEM MAacCHUBa TMOPOJ, KO-
TOpbIE TMPOBOAMIMCH C MOMOIIBIO TPEX 3aMEPHBIX CTAHIIMM, a TaKKe MPU BU3YyaJbHBIX Ha-
OJIIOJIEHUAX 32 COCTOSTHUEM KOHTYpa U KpemH BbIpaOOTKH, OXPaHSIEMOi Mo crnoco0y MaccuB
— LEJMK YISl OCYHIECTBISIIUCH COTJIACHO pa3paO0TaHHON METOJIMKE MPOBEICHUS MAXTHBIX
MU3MEPEHUN B ONPEICIICHHOM MOPSIKE.

3amepnas ctanuus Ne 1 (TIK 12-15) 6suta ycranosnena 26.09.06 r. HauanbHbIi oTCUET
Ha 3aMEpHBIX MYHKTaX W MEPBUYHOE PACCTOSTHUE OT 3aMEPHBIX MYHKTOB JI0 OYMCTHOIO 3a-
60st Ne 18-27 cocraBunu (Tabnwuma 1).

Tabmuma 1 — M3mepenns 3amepHoit ctaniuu Ne 1 (ITK 12-15)

3amepHbIE TYHKTHI HavanbHblil 0T4ET, MM PaccrosiHue o1 3aMEPHEIX MYHKTOB /10
OYHMCTHOTO 3a00s Ne 18-27 B mane, M

3111 2551 165

3112 2630 159

3113 2543 153

3114 2407 146

3115 2485 140
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Ha ocHOBaHMM MHCTPYMEHTAJIbHOM PETMCTPALMH 3HAYECHWM W3MEHEHUs BEPTUKAIBHOU
KOHBEPI'EHIIMH C TOMOIIbI0 KoHBepromeTpa Ha 4.10.06 T. BBISIBIICHO ClieaAyOIEE:

Cpennue 3HauY€HHs CKOPOCTU BEPTHKAIbHOW KOHBEPIEHLMM IOKa3aJld — CPEIHEB3BE-
IIEHHAs1 CKOPOCTh BepTUKaIbHOU KoHBepreHmu Ha 3C Nel cocraBuna 0,14 mm/cyT. (3a He-
JIeJIbHBIN TIEPHUOJ] OT HAYaJIbHOTO BPEMEHHM 3aJI0KEHUS CTaHIMil), a cpefiHee 3HAUeHHE 00-
X CMEIIeHUH cocTaBuio 1,2 MM (pUCYHOK 2).

OunctHo 326011 Ne 1827 Ha 4.10.06 Haxonuics Ha ynaneHuu (95 — 120 m) oT 3aMepHBIX
nyHkTOB 3C Ne 1, T.e. moJBUTaHuE COCTABUIIO 45 M.

CornacHo CTaTUCTUYECKOMY aHAJIM3Y JIaHHBIX U3MEPEHUN BEPTUKAIbHON KOHBEPTreHIIUU
3a nepuof ¢ 26.09.06 no 20.02.07 (koTOpble IPOU3BOJMINCH C HEAEIBHON MEPUOIUYHO-
CTBIO) OBLIH CENIaHBI CIIETYIOIINE BBIBOIDIL:

MaxkcumansHoe (CpeHee Mo MATH 3aMEpPHBIM MTYHKTaM) 3HAU€HHE CKOPOCTU BEPTHUKAIb-
HOM KoHBepreHuuu coctaBmwio 0,21 mMm/CyT. 3a MecSYHBIA MEPUOJl U3MEPEHUH, B TO XKe
BpeMsI oJIokeHrne 0uncTHOro 3a00st Ne 18-27 ornocurensro 3CNe 1 6bUT0 IpaKTUYECKH HA
onHOI nuHUM B 1uiaHe, T.e. 3C Ne 1 Haxonunack B 30HE BIMSHUS OYMCTHOM BBIPAOOTKH.
[Ipu ganpHelimem yaaneHud o4ucTHOro 3a00s1 oT 3CNe 1 10 rpaHuIlsl 10pabOTKHU B IUIaHE,
JaHHbIE U3MEPEHUM MOKa3ajau CTENEHb CHUYKEHUS BEPTUKAJIBHON KOHBEPIeHLIMH U CTaOM-
mu3anun 10 ypoBHs 0,08 Mm/cyT 3a meproj 5 MecsIeB.

[To BenMuMHE CMEMIEHU U CKOPOCTHU CMEUIEHUI MOPOJl KPOBJIM OILEHUBAJIOCH MPOSBIIE-
HUE TOPHOT'O JaBJEHUS B IPOCTPAHCTBE U BO BPEMEHHU.

AHanmu3 rpaduuecKux 3aBHCHMOCTEH MOCTPOCHHBIX B PE3YJIbTaTe€ MHCTPYMEHTAIBHOTO
KOHTPOJISI Ha 3aMEPHBIX CTAHLIUSAX BBISIBUJ CIEIYIOIIEE:

AKTHBHOE BJIMSHHME JNUHAMHYECKMX Harpy3ok Ha ydactke 3CNe 1 3apeructpupoBaHO C
31.10.2006 (paccrosinue Ha gaHHbIM MOMeHT BpeMeHu oT 3C Nel o naBer Ne 18-27 cocra-
Buio 21 m) nmo 12.12.2006 (paccrostHue Ha naHHbIA MOMEHT BpeMeHu oT 3C Ne 1 10 naBel
No 18-27 coctaBmiio 110 M — ocTaHOBKA JIaBbI HA TPAaHUIIE OTPAOOTKH ).
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Pucynok 2 — I'paduueckas 3aBUCUMOCTh CKOPOCTH BEPTHUKAJILHON KOHBEPIEeHIIUU OT Bpe-
MmeHu HaOmonennit Ha 3C Ne 1

23



Ha ocHoBanuu ananusa pe3yibTaToB ONEPATUBHON BU3YyalbHOM OLEHKU COCTOSIHUS KOH-
Typa U Kpenu BEHTWISIMOHHOTO mmTpeka 18-29 na yuactke 3C Ne lot 11.10.06 r. MOxHO
C/IeNIaTh CIIEIYIOIIEE 3aKI0YEHHE:

V3MeHeHrs MHTEHCUBHOCTH TIPOSIBIICHUU TOPHOTO JABJICHHUS 3a TEPUOJl HAOIOIEeHUs
5 MecsueB NPaKTUYECKH HE BBISBICHO, YTO MOXET OBITh 00YCIOBIEHO 3()()EKTUBHOCTHIO
MpeIBApUTENHHOIO TOPIEAUPOBAHUS MTOPOJ KPOBIU B 30HE ONEPEIKAIOIIETO OMOPHOTO J1aB-
JIEHUS, BEPOSITHO, 3TO MOBJIUSIO HA YPOBEHb JMHAMUYECKUX HArpy30K, BCIEJICTBHE pa3y-
MIPOYHEHUS TIOPOJI KPOBJIH U, CIIEI0BATEIHHO, IPOU3OILIO UX YMEHBIICHHE.

3amepnas ctanuus Ne 2 (TIK 34-40) 6vuta yctanosnena 19.09.06 r. HauanbHbIi oTCUET
Ha 3aMEPHBIX MYHKTAaX U MEPBUYHOE PACCTOSHHUE OT 3aMEPHBIX MYHKTOB JI0 OYMUCTHOIO 3a-
605t Ne 18-27 cocraBunu (Tabnwuma 2).

Tabmuma 2 — M3mepenns 3amepHoit ctaniuu Ne 2 (ITK 34-40)

3amMepHbIE TYHKTHI HavanbHslil 0T4ET, MM PacctosHue OT 3aMEpHBIX IYHKTOB 110
O4HMCTHOTO 3a00s Ne 18-27 B mane, M

3IT 1 2404 -68

3112 2549 -78

311 3 2432 -88

3114 2475 -98

3I15 2443 -108

Ha ocHOBaHMM MHCTPYMEHTAJIbHON PErMCTPALMM 3HAYEHH W3MEHEHUs BEPTUKAJIBHOU
KOHBEPIeHIIMH, C TOMOLIbI0 KOHBeproMerpa Ha 26.09.06 r. ObUIO BBISIBIEHO CIEYIOLIEE:

Cpennue 3Ha4eHUs] CKOPOCTH BEPTUKAIBbHON KOHBepreHuuu: CpenaHeB3BElIEHHAas CKO-
pocTh BepTHKanbHON KoHBepreHimu Ha 3C Ne 2 cocraBmsuia 0,42 MM/CyT. 3a HeETbHBIN
nepro1 HabJIOCHHIA, a Cpe/IHee 3HAaUeHHE OOIINX CMEIIeHU cocTaBuiIo 3,0 MM.

OuuctHoit 32001 naBbl Ne 18-27 na 4.10.06 r. Haxoguics Ha yaanenuu (—116 — 156m) ot
3aMepHbIX TYHKTOB 3C No 2.

CornacHo CTaTUCTUYECKOMY aHaJu3y JaHHBIX M3MEPEHUS BEPTUKAIbHOW KOHBEPTECHIIMU
3a nepuog ¢ 19.09.06 no 20.02.07 (koTOpble IPOU3BOJMINCH C HEAEIBHON MEPUOIUYHO-
CTBIO) OBLIH CJIENIaHBI CIIETYIOIINE BBIBOIBIL:

MaxkcumansHoe (CpeHee Mo IMATH 3aMEPHBIM MTYHKTaM) 3HAU€HHE CKOPOCTU BEPTHUKAIb-
HOW KOHBepreHuuu coctaBmio 0,42 MM/CyT. 3a 5 MECSYHBIN MEPUOM, B TO e BPEeMs MOJIO-
xenue 32005 naBel Ne 18-27 ornocurenbHo 3C Ne 2 Obuto —120 m. [Ipu panbheitmem yna-
neHuu ounctHOro 3a6o0st ot 3C Ne 2 B nmyiaHe JaHHbIE U3MEPEHUN MMOKa3alld CTENEeHb CHUXKe-
HUSl BEPTUKAIbHOM KOHBEpreHIuu MU crabunumszauuu Ao ypoBHs 0,04 mMm/cyT 3a mepuon
5 Mecs1eB.

Ha ocHoBanmm ananmsa pe3yiabTaTOB ONEPATUBHOW BHU3YaJbHOW OIEHKH HAOIIOICHHNA
COCTOSIHMSI KOHTYpa M KPENH BEHTUJIALMOHHOTO mTpeka 18-29 na npotsbkenuu 3C Ne 2 ot
11.10.06 r. MOXHO clienaTh CIAEAYIOIIEe 3aKII0YEHUE:

Ha mpotskenun yuactka ot [IK 34 no TIK 40, (HayanbHOM y4yacTKe 3alI0KEHUS 3aMep-
HbIX MyHKTOB 3C Ne 2) BBIABIIEHO pacciioeHre OOHa)KEHUM JeBOM 3aMKOBOW 4YacTH BbIpa-
00Tku Ha BenuuuHy 710 0,1 M, 4TO MOKAa3bIBa€T CTENEHb AKTHUBHOTO MPOSBIICHUS TOPHOTO
JaBJICHMS Y 3aMKa BbIpaOOTKHU, pe3yJIbTaTe 3aBUCAHUE YACTU MOPOJHOM KOHCOJH, HE pa3y-
IIPOYHEHHOW IpeIBapUTEIbHBIM TOPIIEAMPOBAHMEM B KOHBelepHOM wmTpeke 18-27 u kak
CJIEICTBUE U3MEHEHUE HayaJIbHBIX [1ApaMETPOB BEHTWISILITUOHHOTO mTpeka Ne 18-29.
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Bo3MoxxHO, ciencTBUEM TaKOro XapakTepa rOpHOrO JABJICHUS SBIISIETCS 30HA BIIUSHUSA
OYUCTHOTO 320051 MIPU HUCXOJIALIEM MOPSIIKE OTPAOOTKE BHIEMOYHBIX YYAaCTKOB M 3TO OTpa-
3WJIOCH B OTCJIOCHUSX MOPOJ KPaeBOi 4acTH BbIPAOOTKH (PUCYHOK 4).
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Pucynok 3 — I'paduueckas 3aBUCUMOCTb CKOPOCTU BEPTUKAIBLHON KOHBEPTEHIIUU TTOPO/T
ot BpemeHu HaOmoaeHuid Ha 3C No 2

Pucynok 4 — CocTosiHuE y4aCTKOBOU MOJrOTOBUTEIHHOU BBIPAOOTKH MPU HUCXOISIIEM
MOPSZIKE OTPAOOTKU BRIEMOYHBIX YYACTKOB ITacTa TOJIMaueBCKUM (OTCIOEHUE TIOPOJT Kpae-
BOM 4acTH BbIPaOOTKHU CO CTOPOHBI OXPAHHOTO LIEJTNKA)

3amepnas cranmus Ne 3 (ITK 48 - 52) Obuta ycranosiena 19.09.06 r. HauanbHbiil oTCUéT

Ha 3aMEPHBIX MYHKTaX W NMEPBUYHOE PACCTOSHUE OT 3aMEPHBIX IMyHKTOB JI0 OYMCTHOTO 3a-
00st Ne 18-27 cocraBunu (Tabnuna 3).
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Tabmuna 3 — M3mepenus 3ameproit ctaniuu Ne 3 (I1K 48 - 52)

Paccrosnue ot 3aMepHbIX
3aMepHBbIE ITYHKTHI HavanpHelii oTuéT, MM
ITyHKTOB JI0 OYUCTHOTO 32005 Ne 1827 B tuiane, M
3111 2592 -169
3112 2453 -179
3113 2316 -189
3114 2522 -199
3115 2467 -230

Ha ocHOBaHMM MHCTpYMEHTAJIBHOM PErHCTpalii 3HAYEHUN W3MEHEHHsS BEpPTHKAIbHOU
KOHBEPIeHIIMH ¢ TOMOIIBI0 KOHBepromeTpa Ha 5.10.06 r. BBISIBIEHO cleayroLIee:

Cpennue 3HaYeHUs] CKOPOCTH BEPTHKAIbHOW KOHBEPreHUMHU noka3ain: CpeqHeB3BEIICH-
Hasi CKOpPOCTh BepTHKalbHON KoHBepreHmuu Ha 3C Ne 3 coctaBuia 0,18 Mmm/cyT (3a Heaeb-
HBIM TIEpPHOJ] OT HAYaJIbHOIO BPEMEHU 3aJI0KEHHS CTAaHIMMN), a cpeHee 3HaueHHUEe OOIIMX
CMEIIECHHI COCTAaBHIIO 2,4 MM.

OuuctHoit 320011 Ne 18-27 na 5.10.06 naxoauics Ha ynanenuu (—218 — 258) m oT 3amep-
HbIX TyHKTOB 3C Ne 3.

CornacHo CTaTUCTUYECKOMY aHAJIU3y JAAHHBIX U3MEPEHUsI BEPTUKAIBbHON KOHBEPreHIIUU
3a nepuoa ¢ 19.09.06 o 20.02.07 rr. (koTOpble NPOU3BOAWINCH C HEEIbHON MEPUOANYHO-
CThI0) OBUIH CIIEaHbI CJIETYIONINE BHIBOIbI:

MaxkcumansHoe (CpeHee Mo MATH 3aMEPHBIM MTYHKTaM) 3HAU€HHE CKOPOCTU BEPTHUKAIb-
HOW KOHBepreHmmu coctaBuio 0,18 MM/CyT 3a 5 MecsUHBIN NEpUO, B TO K€ BPEeMs MOJIO-
xeHre ouucTHOro 3a00s1 Ne 18-27 otHocutensHo 3C Ne 3 B mjiaHe COCTaBUIIO PACCTOSIHUE -
240 m. [Ipu nanpHelmeM yaaneHuu ouncTHOro 3a00s oT 3C Ne 3 naHHBIE M3MEPEHUI MOKa-
3aJI1 CTENEeHb CHUXXEHUS BEPTUKAJIbHOM KOHBEPreHLUMH M CTaOWIM3alUU JI0 YpPOBHS
0,042 mm/cyT 3a Iepuoa 5 MecCSIIeB.

Ha ocHoBanum aHanu3a pe3ysibTaTOB ONEPATHUBHOM BU3YalbHOW OLIEHKH HAOIIOIEHUN
COCTOSIHMSI KOHTYypa M Kpenu BEeHTWISHMOHHOro mrpeka 18-29 na yyactke 3C Ne 3 or
11.10.06 r. MOXHO clienaTh CIAEAYIOIIEe 3aKII0UEHUE:

XapakTep NpOSIBICHUI TOPHOTO JAaBJIEHHUS BBIPAXKEH B JIOKAIBHBIX OTCIOCHHSIX MOPOJ]
JIEBOM 3aMKOBOI YacTu BbIpaOOTKU Ha BenuuuHy 10 0,1 M (Ha y4yacTke 3al0XKeHUsl 3aMep-
HoM ctaHiuu Ne 3 BeIpaOOTKH).

B pesynbpraTe aHann3a yCTaHOBJIEHO, YTO MHTEHCHUBHOCTb F'OPHOIO J1aBJICHUS (BJIMSHUE
IMHAMUYeCKUX Harpy3ok) Ha yyactke 3C Ne 2 crabunusupoBaiiach paHbllle, 4YeM Ha JIPYrux
3aMEpHBIX CTAHLUSX. DTO CBUACTEIBCTBYET 00 3(h()EKTUBHOCTH MEPOIPUSTHI MO pa3y-
MIPOYHEHUIO TOPOJHBIX KOHCOJIEN B KOHBeHepHOM mmiTpeke Ne 18-27.

MakcuManbHOE 3HaueHHE OOLIMX cMelleHu BhIsiBIIeHO Ha ydacTke 3C Ne 1 u coctaBuio
B 31 MM (cpenHee 3HaY€HUE IO MATH 3aMEPHBIM IYHKTaM). DTO OOBSICHSIETCS TEM, 4TO JaH-
Hasl 3aMepHasi CTaHLIMA 3aJI0°)KEHA Nepe]l OUMCTHBIM 3a00€M BHE BIIMSHHUS OMOPHOTO JaBJie-
HUS M Ha HEW 3aperucTpupoOBaHbl 3HAYEHMs] CMELIEHUII BHE 30HBI OMOPHOTO JaBJIECHMS, B
30HE JUHAMHUYECKOTO OMEpEekaroliero OfnoOpHOro AABJICHMS, B 30HE TUHAMUYECKOTO OIMOp-
HOTO JIaBJICHUS 3a JIaBOM, B 30HE CTAOWJIM3allMM CMEILEHUN (CTaTUYecKash COCTaBISIOIIAs
ornopHoro nasieHus). B to xe Bpems HanpotuB 3C Ne 1 He mpou3BOAMIIOCH IIITYPOBOE
B3pbIBaHUE B KOHBeWepHOM wTpeke Ne 18-27.
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MakcuManbHOE 3HaU€HUE CKOPOCTH BEPTUKAIBHOM KOHBEPIEHIIMU 3aPETUCTPUPOBAHO HA
yaactke 3C Ne 1 u Ha ogHOM 3amepHOM nyHKTE 3C Ne 2, coctaBuio 0,8 Mm/cyT.
B nenom cocrostare BRIpabOTKH OBLIO YIOBIETBOPUTEIHHOE.
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Pucynok 5 — I'paduyeckasi 3aBUCIMOCTh CKOPOCTH BEPTHKAJIbHON KOHBEPTEHIIUM OT Bpe-
MeHu HaOmoaenuii Ha 3C Ne 3

[To ncTeyeHnIO YETHIPEX MECAIEB TOCIe OTPaOOTKU OYMCTHOTO 3a00s1 18-27 ObuT 00CIe-
noBaH Ne 18-29 BeHTHIAIMOHHBIN mITpek. PesynpTaTamMmu o6cienoBanus ObLT yCTAaHOBJICH
CJIEAYIOIIHNM XapaKTep MPOSIBICHUS U UHTEHCUBHOCTh TOPHOTO JIABJICHMS: HAa YYacCTKE BbI-
pabotku npumepHo B 820 m (ot ycrbeBoi wactu [IK 12 go TIK 94) moutu moBcemMecTHO
MPUCYTCTBYIOT JIOKAJIbHBIE OTCJIOCHUS 3aMKOBBIX YacTed BBHIPAOOTKM Ha BEIWYHUHY OT
0,05 m 1o 0,15, nokanpHOE OTCIOCHHE O0ka Ha BeauuuHy OoT 0,1 M 10 0,5, KpoMme 3TOrO B
OTJICIIHBIX MECTaX CO CTOPOHBI JIEBOI0 0OKa BHIPAOOTKH MHTCHCHUBHBIE OT)KMMBI Ha BEIIH-
gy 10 0,6M, BeIBaN Iopoa KpoBiu Ha BenmmuuHy oT 0,2 mo 1,0 M, medopmanmst (mporud)
mBesuiepa Ne 8. Ha mpoTsokeHuH cleayromnero yyactka BEeHTHIISIITUOHHOTO MITpeKa (0T pas-
pEe3HOI neun A0 MOHTakHOUM kamepbl No 18-29 yBenuueHa mivpruHa OMopHOro LEeIuKa U Co-
CTaBJISIET 26 M), IMOCII€ BU3yaIbHBIX HAOMIOACHNUM, OT)KMMOB, OTCIIOCHHH, BHIBAJIOB U T.1I. HE
obHapyxeHo. COCTOsSIHHE BEIPA0OOTKH yIOBIIETBOPUTEIBLHOEC.

Y4uThiBas HEraTUBHOE BJIUSHUE TOPHOTO JABJICHUS CO CTOPOHBI OTPAa0aTHIBAEMOTO OYH-
CTHOTO 3200 IIPH MOATOTOBKE BBHIEMOYHOTO cTOJI0a 18-27 ¢ OCTaBIEHHEM MEKIITPEKOBOIO
OXpaHHOTO TesMKa B 20 M, OBUIO MPUHATO PEIIeHrne 00 YBEIMYCHUN OXPAHHOTO MEXKIITpPE-
KOBOTO 1enuKa Mexy 18-27 kouBeliepHbIM U 18-29 BEHTWISIIUOHHBIM IITPEKaMU 110 26 M,
u BrocieacTBuu mexay 18-29 kouseilepHbiM U 18-31 BEHTHISAILIMOHHBIM IHITPEKAMH IO
31 m.

[Ipu BuU3yanbHOM HAOJIOCHUH 332 BRIPAOOTAHHBIM IIPOCTPAHCTBOM CO CTOPOHBI KOHBEH-
€pHOro ITpeKa ObLI0 OOHAPYKEHO, YTO CO CTOPOHBI KOHBEHEPHOTO IITPEKa B OTpabOTaH-
HOM TIPOCTPAHCTBE Ha JUITMTEILHOM PACCTOSHUU KPOBJISI HE oOpylajgach W HE 3aIloiIHsJIa
0TpabOTaHHOE MPOCTPAHCTBO. ITO HAOIIOATIOCH U 10 BOCCTAHUIO IJIaCTa MPUMEPHO Ha Be-
nruuny 10 30 cexuuii.

Amnanu3 3TUX HaOJII0ICHUN, a TAK)KE MCIIOJIb3Ys JaHHBIE KapoTa)ka OPo/i KPOBJIH IIacTa
TonmaveBckuii, ObUIO OOHAPYXKEHO, YTO XAPAKTEPUCTUKA OCHOBHOW KPOBJIM M3MEHHIIACH,
MOPOAbI OCHOBHOM KPOBJIM CTalld 00Jiee KPEIKUMH, MX MOIIHOCTh YBEIWYUJIACh, OCHOBHAS
KpOBJIsi TIpuoOpernia CBOMCTBAa TPYAHOOOpYIIaeMOl B HIDKHEW 4acTH OTpPabOOTaHHOTO Mpo-
CTpPaHCTBa OYUCTHOTO 3a00s. OCHOBHAsi KpOBJISI CTajla 3aBUCATh HA 3HAYUTEJILHOW IIOIIa-
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JIU; Ha OXPaHHBIN LEIUK U HUXKE MPOBEACHHBIN BEHTWISIIUOHHBIN MITPEK CTAJI0 MPOSBISATh-
csl TOBBIILIEHHOE TOpHOE AasiieHue. [log aeiicTBuemM 0OpazoBaBIIErocss TOPHOTO JIaBIICHUS
MEXIITPEKOBBIN LETUK CTal pa3pylaTbes (MpoceaaTh), B pe3ylbTaTe uyero BO3pocia CKO-
POCTh BEPTUKAJILHOW KOHBEPTE€HIIMHM Ha 3aMEPHBIX MYHKTaX 3aMepHOM cTtaHiuu No 3.

Ha ocHOBaHUM MOJy4eHHBIX PE3yJbTATOB 3HAYUTEIBHOW KOHBEPreHIUH KpoBiu B 18-29
BEHTUWJISIIUOHHOM HITPEKE ObLJIO MPHUHATO PEIIeHHUE O MPOBEJACHUU IKCIIEPUMEHTA C LIETBIO
o0pa3oBaHUsl UCKYCCTBEHHOTO TPEIIMHOOOPA30BaHUSI B KOHCOJIM OCHOBHOW KPOBIM M 00-
pyILIEHUsl 3aBHCAIONICH KOHCONM (IO OTCEYEHHIO OOpa30BaBUICICS KOHCOJIM OCHOBHOM
KpPOBJIM) TIPU TMOMOIIU OYpOB3PHIBHBIX paboT mo HMxHeMy OopTy 18-27 xoHBelepHOro
mrpeka. [Tacnopt BBP cocraBisica mo reoJornyeckium JTaHHBIM — COCTaB MOPOJ KPOBIIH
OB YTOUHEH 10 JAHHBIM TeO(pU3NYECKUX HCCIEIOBAHMN B MIMTypax (KapoTaxy), KOTOPBIU
MpEeJICTaBIEH Ha pUCyHKe 6 mo ckBaxkuHaM 10623, 10605, 10559, pacnonokeHHbIM BAOJb
ctosiba nasel 18-29.

CxBakuna CxkBaxxuna CxBakuHa
Nel0623 Nel10605 Nel10559

Il yrons nnacta TonmaueBckui /7] aneBpOINT KPYIHO3EPHUCTHII
TIeCYaHUK K/3 MUHEPaIn3. I/ mepecnauBaHue aneBpOJIUT.
NECYaHUK CPEAHE3EPHUCTLIN [EePECIauBaHUE aJE€BPOIUT.

. NecYaHuKa MEJIKO3EPHUCTOrO
[] necuaHuK MEIKO3EPHUCTDII

MOJIOKEHUE CJ1abbIX KOHTAKTOB
7] aneBpOIUT MEIIKO3EPHUCTBIN TI0 KAapoTaxy

Pucynoxk 6 — I'eosiorunyeckoe CTpoeHUE KpOBJIM Tu1acTa ToaMauyeBCKUi

OHeHKa KPOBJIX 110 HArpy304YHbIM CBOUCTBaAM IMPOU3BOJUTCA IO OTHOLICHUTO
hsj[m (1)
h

rae €l — cyMMapHas MOLIHOCTh JEMKOOOPYINAIOIIMXCS CIOEB MOPOJ, M; M - BEIHUMAaeMast
MOIIHOCTh YTOJIBHOIO IUIACTa, M.

hs: /m

[To manHBIM paspe3a ¢ / =0-1,4/2,28 =0 — 0,6, cienoBareinbHO, corjiacHo m.1,4
[1], xpoBist miacta ToaMadeBCKOro MO HArpy304YHBIM CBOMCTBAM OTHOCHTCS K TSDKEIIOMH.
Haunbonee ciioxHbIe YCIOBUS IO MPOSBICHUIO TOPHOTO JABJICHHS Ha KPEIb CICAYET O0XH-

B
JaTh HAa y4acTKe CepeIuHBI CT0JI0A JIaBbl, T1e ¢4 =0 M.
[Tonoxxenue cnabbIX KOHTAKTOB B Pa3pe3e CleAyeT MPUYPOUYUTh K €CTECTBEHHBIM Tpe-
IIMHAM U PE3KUM IEPEX0JIaM MEXK]y JIUTOTUIIAMH.
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3akioueHue

1. TlpoBenenHas uccieaoBaTelbckas padoTa MOKa3bIBAET, YTO C YBEJIMUYCHUEM TITyOWHBI
pa3pabOTKH YroJIBHBIX IIACTOB OCOOCHHO CHJILHOE TOPHOE JIaBJICHHE HCIBITHIBAIOT BBIPa-
OOTKH, OXpaHsSeMbIe YTOJbHBIMH IeluKaMu. OXpaHHBIM ICIHMK YIJIA IMHPUHONH MEHee
20-25 M ocCTaBISIEeMbIi MEXJy BHIEMOYHBIMH CTOJIOAMH B YCIIOBUSAX TITyOMHBI pa3pabOTKH
450 M, He o0OecreurnBaeT HOPMAIBLHOTO SKCIITyaTal[MOHHOTO COCTOSTHUSI OXPaHSIEMOM BhIpa-
OOTKH M 3a CPOK IOJJICP)KAHUS €€ IMPUXOIUTCS MHOTOKPATHO IPOM3BOJIUTH PEMOHT Kperl-
JeHus, ycuauBaTh Kpenb. CormacHo pekomenganusm BHUMMU, niist ycnoBuii riayOuHBI pas-
paboTKK yroiapHOTO Iacta 450 M - MIMpUHA OXPAHHOTO IIEJIUKA JOJDKHA OBITh PaBHOU HE
Mmenee 30 m.

2. NHCcTpyMEeHTaNbHBIC HAOIOACHUS ITOKAa3ajdd, YTO C MOMEHTa 3aJIOKCHHUS 3aMEpPHBIX
CTaHIIMH B BEHTWJISIIMOHHOM IITPEKE CMEIICHHWE MOPOJ KPOBJIHU B IITPEKE COCTABHIIO 10
40 MM, 3T cMelIeHUs OB 00YCIOBIIEHBI BO3ACHCTBUEM CMEKHOH JIaBOM, 30HA OMOPHOTO
JaBJICHUSI KOTOpOM oTMeuajach HauuHasg ¢ 20 m Bmepeau 3a00s. CMmelieHus mopoJi Mpe-
MMYIIIECTBEHHO 3aMKOBOM YacTHU BBIPAOOTKH CO CTOPOHBI OXPAaHHOTO IIEeJIMKa MPOUCXOINTIO
B 2 pa3a MHTEHCUBHEE, YEM CO CTOPOHBI MacCHBa. ITO MPOUCXOIUT BCIEACTBUE aKTUBHOTO
BO3JEHUCTBUS KOHCOJIM MTOPOJI HA OXPAHHBIN IEJIUK, & TAK)KE, YTO HAIPOTHUB JaHHOT'O y4acT-
Ka BBIPAOOTKH HE MPOBOAMIOCH IIPEABAPUTEILHOE PA3yIIPOYHEHHE ITOPO,T KPOBIIH.

3. IlpuMeHeHue TEXHOJIOTUM MPEABAPUTEIIHLHOTO PA3yIPOYHEHHUS TTOPOJ KPOBIU OKa3bI-
BaE€T MOJOKUTEIBbHBIN 3()PEKT — B pe3ynbTaTe U3MEHEHNE CKOPOCTH KOHBEPTEHIIUH ITOPOJI B
2-3 pa3a MeHee HHTEHCHBHEE, YeM B YCIIOBHSX, I HE MPOBOIMIOCH Pa3yIPOYHEHHE TTOPOT
kpoBiu. OHaKo, 4TO MpU (PaAKTUUYECKOM CTPOCHHUH MOPOJ] OCHOBHOM KpoBIH 3(dekT e€ pa-
3YNMPOYHEHHUSI OB HEIOCTATOYHBIM, BCJEJCTBHUE HE MPABUIHLHOTO BBIOOpA CXEM PacIoiio-
JKEHUS CKBAXXUH M MAPAMETPOB UX 3aj0keHUA. [lokazaHUs U3MEHEHUN Ha y4acTKE 3amep-
HOU cTaHUMKU Ne | BEHTWJISIHMOHHOIO LITPEKA YTBEPKIAET MPEABAPUTEIbHBIE MPEAITOT0MKE-
HUs (yBeMYEHHE KOJeOaHUN BEPTUKAIbLHON KOHBEPTEHIIMH) O HE palliOHAJILHOM BBIOOpE
CXEMBI PACIOI0KEHUS CKBaKUH.
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V]IK 622.831.22
B.B. Knumoe, A.B. Pemesoe

NCCIEJOBAHUE BJIMAHUA OIIOPHOI'O JABJEHUSA, ®POPMHUPYEMOI'O
OYUCTHBIM 3ABOEM HA COCTOAHUE ITPUJIET'AIOIIIUX I'OPHBIX BBIPABOTOK
B YCJOBHUAX OTPABOTKHA YI'OJIbHBIX IIJIACTOB CPEJJHEW MOIITHOCTH HA
IMAXTAX OAO «CYJK-KY3BACC» KAK B HUCXOJAILILEM, TAK 1 B
BOCXOIAIIEM IMOPAJAKE HA IIPUMEPE OTPABOTKU 3AITACOB YI'JIA B
I'PAHUIAX ITAXTHOI'O ITOJIA ITAXTHBI «IIOJIBICAEBCKASI»

Kparkue cBegeHust 00 n3yuaeMoM 00beKTe U MCCJIEyeMOM BOIpoce

OAO «CYDK-Ky3bacc» ocyiecTBIseT 100bIYYy YISl OTKPBITHIM (3 pa3pesa) U moa3eM-
HbIM criocoboM (9 maxT), mpu 3TOM U3 9 YrOJBHBIX IIAXT — aOCOMIOTHOE OOJIBIIMHCTBO
OpeanpUaATUi — 8 maxr, yTo cocTaBisieT 88 %, paboTalOT MO CXEMe «IIIaxTa — JlaBay, T.€. B
MOCTOSIHHOM paboTe TOJBKO OJIMH OYMCTHOM 3a00i. B ycioBusix TpeOGoBaHUs PHIHKOM CTa-
OWIBbHOM OTIPY3KH M MOCTAaBKH YIJISI IIAXTaMH, BOSHUKAET HEOOXOJUMOCTh: 1. — MUHUMHU-
3UpPOBATh CPOKHU MEPEMOHTaKa MEXAHU3UPOBAHHOIO KOMILIEKca; 2. — 00ecneunTh Oe3aBa-
PHITHYIO pabOoTy MPEANPHUATHS IO TOOBIYE YTIIA.

CoxkparliieHre CpoKOB Ha MEPEMOHTAX MEXaHU3UPOBAHHOT'O KOMILJIEKCA MOXKET OBITh JJOC-
TUTHYTO HE TOJBKO 3a CYET YETKON OpraHu3alliy TpyJa MpU BeIeHUU paboT Mo IEMOHTAKY,
NEPEBO3KE U MOHTAXXy MEXaHU3MPOBAHHOIO KOMIUIEKCA, HO U 3a CYET MPABUIIBLHOTO pelle-
HUs TI0 BbIOOpPY crocoba (opMHUpOBaHUS, THUIIA KPETUICHUS U MECTa 3aJI0’KE€HHUS JEMOHTaX-
HOW Kamephl.

beszaBapuiinas pabota npeanpuaTus no A00bIYE YIS KaK OKa3bIBAET MPAKTHKA, HAIPsI-
MYIO 3aBHCHUT OT COCTOSIHUS MPUJICTAIONINX K BEIEMOYHOMY Y9aCTKy TOPHBIX BBIPAOOTOK, MX
YCTOWYMBOCTH K BIUSIHUIO TOPHO-T€OJIOTMYECKUX U TOPHOTEXHUYECKUX (PaKTOPOB.

OTtaenbHble NPEANpPUATHS KOMIIAHUM WMENU Cepbe3HbIe MPOOJeMbl, CBA3aHHbIE C JIaH-
HBIM (haKTOPOM, K MPUMEPY, W3-32 3HAYUTEIHLHOTO TOPHOTO JABJICHUS, OKa3aHHOTO Ha BbI-
€MOYHbIE BBIPAOOTKH, B pe3yJibTaTe OTPAOOTKU CMEXKHBIX BHIEMOUHBIX YYaCTKOB U HEBO3-
MO>KHOCTH MX JalbHEHIIETro MOAepKaHusl 1 HOPMaJIbHOM 3KcIutyaTanuu Ha maxrtax «[lo-
npicaeBckoit» u «uMm. C. M. KupoBa» BO3HHKIA HEOOXOJUMOCTb MPOBEIACHUS OMOIHU-
TEJbHO MapaJUIeIbHBIX BBIPAOOTOK, a B OTIENbHBIX CIydasX YBEJIMYECHHUS MEXKIITPEKOBBIX
LEIUKOB.

B Hacrosmee Bpems yroapabie maxthl OAO «CYDK-Ky36acc» ocymecTBIsSIIOT J00bITY
yriig Ha 17-Tu muiacrax.
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[IpumensieTcsi cxema MOATOTOBKHU YTOJIbHBIX IUIACTOB — MaHeNbHas. [IpuMeHstorcs kak
OJIHOKpBLIbIE, TaK U JBYKpbUIbIe MaHeau. [IoAroToBKa BHIEMOYHBIX CTOJI00OB, B OOJIBIIMHCT-
BE CIIy4acB, MPOU3BOAMTCS JUTMHHBIMU CTOJOAMH 1O mpoctupanuto. OTpaboTka BhIEMOY-
HBIX CTOJIOOB MPOM3BOJMTCS B OOpATHOM HAIPABIECHUU, OT TPAHUI] IMAXTHOTO TMOJIA K y4a-
CTKOBBIM TIJIaBHBIM BBIPaOOTKaM.

OxpaHa OKOHTYpPHUBAIOIIUX BHIEMOYHBIE CTOJIOBI TOPHBIX BBIPAOOTOK MPOU3BOJIUTCS 1I€-
JUKAMU yTJIsl.

CeueHue OKOHTYPUBAIOIINUX BHIEMOYHbBIE CTOJOBI TOPHBIX BBIPAOOTOK — MPSIMOYTOIBHOE,
KperuieHre — aHkepHoe. B 30He omnepexaroiieil 0uucTHOM 32001 OMOPHOTO FOPHOTO JaBJie-
HUS KPEIJICHUE OKOHTYPHUBAIOIINX TOPHBIX BBIPAOOTOK YCHIIMBAETCS COTJIACHO TPEOOBAHUIO
I1b 05-618-03 B yroyibHbIX IIAXTaX.

B otnenbHbIX cilydasix, B 3aBUCUMOCTH OT MPUMEHSEMOT0 crioco0a MPOBETPUBAHUS U Ta-
30yMpaBieHUs], BEHTWIALIMOHHBIE IITPEKH OTPA0ATHIBAEMbBIX BHIEMOUYHBIX CTOJIO0B YaCcTHY-
HO COXPAHSAIOTCS ISl YIIPABJICHUS Ta30BbIACICHUEM U3 OTPA0OTAaHHOTO MPOCTPAHCTBA MPU
ITOMOIIIM ra300TCACHIBAIOIINX YCTAHOBOK, YCTAHOBJIEHHBIX Ha BEPTHUKAJIbHbBIEC CKBA)KUHBI.

HccnenoBanue BAUSHUS ONMOPHOTO AaBJIEHUS, (GOPMUPYEMOT0 OYHCTHBIM 3a00€M Ha CO-
CTOSIHUE TPWIETAIOIINX TOPHBIX BBIPAOOTOK B YCIOBUSIX OTPAOOTKH YTOJIBHBIX IUIACTOB
CpelHel MOIIHOCTH, paCCMOTPUM Ha mpumepe oTpadotku oaHou u3 maxt OAO «CYIK-
Kyzbacc» — maxtel «I[lonbicaeBckasi».

[Tone maxtsl «IloapicaeBckas» pacnoyiOKEHO B HEHTPAIbHOW 4acTH JIEGHHHCKOTO yroJib-
HOI'O pailoHa. B agMUHUCTPAaTUBHOM OTHOLIEHHWH IIAaXTa BXOJAUT B cocTas ropoja [lombicae-
Bo Kemeponckoit obmactu. [Ipommiiomanka maxTtel yaaieHa ot ropoga Ha 3,0 KM K IOry.
axta «IlonbicaeBckas TpaHUYUT C maxTtaMu: «uM. 7 Hosiops», «OkTa0pbckasy, «3aped-
Hasy, «Komcomoneny, «Kysneukas». [lone maxtel «IlonpicacBckas» MpUypoOdYEHO K LEH-
TPaJIbHOU U CaMOM KPyNHHOW JIeHMHCKOM CHHKIMHAIMU. B reosornueckoM CTpO€HHH MECTO-
POXKJICHHUS] TPUHUMAIOT y4acTHUE NMPOAYKTUBHBIE OTJIOKEHHSI WIBMHCKOW U €pyHAKOBCKOM
MOACEPHUH KOIBYYTMHCKOM CEPUM U OTHOCSTCS K JIEHUHCKOW M IpaMOTEHHCKOM cBuTam. [lo-
BCEMECTHO MPOJIYKTUBHBIE OTIOXKEHHUS HIAXTHOTO MOJIS MEPEKPHIBAIOTCS YETBEPTUUHBIMU
AJUTFOBUAJIBHBIMU U JIEJIOBUATIBHBIMU OTJIO0KEHUSMHU, MOIIIHOCTh KOTOPBIX U3MEHSETCS OT 2
1o 60 M. BMmemaronue nopoibl CI0KeHbl MEIKO-, CPEAHE- U KPYITHO3EPHUCTHIMU MECUaAHU-
KaMH, MEJKO-, CpeIHE- U KPYIMHO3EPHUCTHIM aJeBPOJUTAMH, APTUIUIMTAMH, YTIUCTHIMHU
aJIeBPOJIUTAMH U APTHUIUIUTAMU. | JTMHUCTBIE Pa3HOCTU MOPOJ NPUYPOUYECHBI, B OCHOBHOM, K
KpOBJI€ U MOYBE YrOJIbHBIX IJ1ACTOB. [lecCuaHUKM U KPYITHO3EPHUCTHIE AJIEBPOJIUTHI CIAraroT
LEHTPaJIbHbIE YACTU MEXKAYIIJIACTUH.

B TekTOHMUYECKOM OTHOIIEHUU 3aJ€raHue IJIACTOB CHOKOHHOE, peruoHaibHbld HOHO-
XKypuHckuil B30poc BIMSHHS Ha TEKTOHUKY IIAXTHOTO TOJs HE OKa3bIiBaeT. B roro-
3amajiHOM 4acTHU IIaxXTHOTO TOJis BCTpeueHo HapyuieHwe 1-1 Tuma corjacHoro B30Opoca.
[Tpu oTpaboOTKe YroJdbHBIX ILUIACTOB HE OBLJIO OTMEUYEHO JIaXKe MEJTKOAMIUIUTYIHBIX HapyIe-
Hui. B mpeobnagaroniem OONBIIMHCTBE YTIU MIAXTHI PAa30UTHl HOPMAJTbHO-CEKYIITUMU CHC-
TeMaMH TpellrH. bojiee OTYETIIMBO BhIpaKEHA CUCTEMA TPEIIMH, MAJAUIUX MO YIIIOM 75—
85° ¢ asumyroM mnazienust 45—75°, Bropas cuctemMa ¢ azumyTtom nagenust 320-330° noj yr-
oM 82—87°. Paccrosinue mexay TpemuHamu B yrinax 0,01-0,05 go 0,25 M, Bo BMenaromumx
nopoaax 0,10-0,3 go 0,5 m. I1o CIOKHOCTH T'€OJIOTUYECKOTO CTPOSHHMS TOJI€ IIaXThl OTHE-
ceHo K [ rpymre.

B rpanumnax roproro orBojaa maxthl [lonpicaeBckass HAXOMATCS MATh pabOYUX TUTACTOB
Han6atikanmckuii, baiikanmckuii (rop.+120 M), bpeeBckuii, TonmaueBckuii, EmMenbsHOB-
ckuii (rop. —30 ™).
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[ITaxta ITonpicaeBckasi caaHa B skcruryatanuio B 1940 rony. B passbie roasl n00biua
OCYIIECTBIISIACh IPU OAHOBpEMEHHOM padote 2—4 ouucTHBIX 3a00eB. Jlo 2000 roma maxra
«[TonpicaeBckasiy mMena aBa pabouux ropusoHTa: rop.+120 M m rop.—30 m. B 1999 r.
rop.+120m nuKBUAMPOBaH, NO0ObIYA YISl BEIETCS TOJBKO Ha ropu3zoHTe —30 m. B HacTos-
I MOMEHT MpeAnpusTre paboTaeT ¢ MPOU3BOJACTBEHHON MOIIHOCTHIO 2200 ThIC. T YIS B
T'OJl C OJJHUM BBIEMOYHBIM YYaCTKOM («IlIaxTa — JaBay).

N3-3a 00bIION MPOTSKEHHOCTU IIAXTHOTO mois (O6ojiee 6 KM) yrojibHbIE IUIACTHI 10
npoctupanuio pasneneHbl Ha 070ku Ne 1, Ne 2 u Ne 3. Briok Ne 1 pacnonoxkeHn y ceBepo-
3arajiHOM IPaHMIIbI IIAXTHOTO TMOJIS B pailoHe TJIaBHBIX CTBOJIOB, OJI0K Ne 2 pacmoiokeH B
HEHTPAIBHOM YaCTH MAaXTHOTO MOJIs, 010K Ne 3 pacronokeH y ceBEpO-BOCTOUHON TPAHUIIBI
maxTHOTo noJist. 3anackl 610ka Ne 1 o uracram bpeesckomy u TonmaueBckomy oTpaboTa-
HbI MOJAHOCTHI0. biiok Ne 3 maxtoit He oTpabaTbIBajcs, BEAYTCS IOJATOTOBUTEIbHBIE PAOOTHI
no tacty bpeeBckomy. IloaroroBka miuacToB — naHenbHas. B rpanunax 61oka pacnosara-
€TCsl 110 OJAHOM JIBYKpBUIOHN naHenu. Pa3mep naHenu no npocTupanuio usmensercs ot 2600
110 4000 m, o magenuro ot 1500 1o 2000 M.

C 2003 roma ouucTHble pabOTHI BEAYTCS IO TUIACTy TOJMA4YeBCKOMY B YKJIOHHOM IOJI€
18-2, npu ciaeAyroIMX TEXHOJIOTHYECKUX PEIICHUSX:

e cucrema pa3pabOTKH JUIMHHBIMU CTOJIOAMH TIO TIPOCTUPAHUIO C TOJHBIM OOpYIIEHUEM
KpOBJIH, OTPaOOTKa BHIEMOYHBIX CTOJIOOB OCYIIECTBIIsIETCA B 0OpaTHOM MOpPSAKE OT rpa-
HUII IIIAXTHOTO TOJS K HEHTPAIBHBIM YKIIOHAM

® TMOPSAJO0K OTPAOOTKM B BOCTOYHOM YaCTU MAHEIU — HUCXOJAIIUNA — BHIEMOYHBIE YYACTKU
18-25, 18-27, 18-29 u 18-31, B 3amajgHON YacTH MAHEIH — BOCXOISIINN — BEIEMOYHbBIC
yuactku 18-10, 18-8, u 18-6

® JIMHA BBIEMOYHBIX y4acTKOB 270-300 M,

e JIMHA BBEIEMOYHBIX CTOJOOB COCTaBJISIET B 3alaJHOM 4YacTH IaHenau okojo 1500 M u B
BOCTOYHOM YacTH maHer okojo 2300 m;

® CXEMa MOATOTOBKH BBIEMOYHBIX CTOJOOB — IMPOBEACHUE CIIAPEHHBIX BHIEMOYHBIX IITpE-
KOB;

e cxema IPOBETPUBAHUS BHIEMOYHBIX YYaCTKOB KOMOMHUPOBAHHAS C U30JIMPOBAHHBIM OT-
BOJIOM METAHOBO3IYIIIHOW CMECH Yepe3 BCEe BBHIPAOOTAaHHOE MPOCTPAHCTBO 3a CYET 00-
HIEMIaXTHON JIETIPECCUM WJIM Ta300TCcachIBalONIel YCTAaHOBKH, BHXKEHUE BO3/1yXa I10 Ja-
BaM — BOCXO/IAIIHE;

® KperUleHHe MOATrOTOBUTENIbHBIX BHIPAOOTOK — CTaJeNOIUMEPHAasi aHKEPHAsI KPETIb;

e BBIHMMAaeMas MOIIHOCTH I1acta ToJMaueBCKUM ¢ y4ETOM MOPOJHBIX MPOCIOEB U JIOK-
HBIX KpOBJIU U 1OYBHI 2,40 — 2,58 M. [1nacThl BRBIHUMAIOTCS HA MOJTHYIO MOITHOCTD.
TexHonorus BeeHus paboT U IJIaH TOPHBIX padoT 1o 1iacty ToamMadeBCKOMY NMPUBEIEH

Ha pucyHke 1.
3a nepuog 2003-2012 r.r. B ykiioHHOM mojie 18-2 yxxe orpaboraHa OoJbIas 4acTh MPo-

MBIIUIEHHBIX 3anacoB (12560 Teic. T) — 3aBepieHa 0TpabOTKa 3aacoB B BOCTOUHOM 4acTH

MaHEJIM — HUCXOJAIIUM MOPSJIKOM — BbleMOYHbIE ydacTku 18-25, 18-27, 18-29 u 18-31

(2003-2011 rr.), Hayanach oTpabOTKa MpaBoi (3amajHON) 4YacTU YKJIOHHOrO mojis 18-2

macta ToiMaueBCKOro B BOCXOJSIIEM MOPsAKE — BbleMO4Hble yyacTku 18-10, 18-8 — ot-

pabotansl, 18-6 — B paborTe.
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[Tpu otpaboTke 3amacoB MpeanpusTHe OBUIO BBIHYXAECHO PEIIaTh OMpPEIeICHHBIE MPO-
0JiIeMbl, BBISIBJICHHbIE B XO0J/I€ BEJEHUS OYHCTHBIX PabOT HUCXOMASIIUM MOPSIKOM, MPEXIe
BCET0 B YaCTU 00ECIEUYEHUsI HOPMUPYEMOTO (Pacu€THOT0) CEUECHHS BHIPAOOTOK BEHTHIISIIIH-
OHHBIX HITPEKOB Ha BECh MEPUOJ] UX IKCIUTyaTalllH U MoAaepkanus. Tak, mocie oTpaboTKu
BBIEMOYHBIX y4acTKka 18-25, B mpoiiiecHHOM HIbKe (MpU OXpaHHOM Iienuke B 20 METpoB) —
BEHTUWJISIMUOHHOM 1ITpeke 18-27, moj BIMSHHUEM TOPHOTO JaBJCHHUS OTPaOOTaHHON CMeExX-
HOM JIaBbl, MPUIUIOCH BBIMOJIHATh KOMIUIEKC BOCCTAHOBHUTENIBHBIX PadOT: MOJAUP MOYBBI U
YCWIEHHUE KpeIieHUs Ha npoTsbkeHuu 1200 MeTpoB, a Takke MPOBEIECHUE AOTIOTHUTEIbHON
napajuieIbHOM BBIPpA0OTKK 18-27 mpoM. BEHTWJISAIMOHHOTO INTpeKa IJIWHON okoio 500
MeTpoB B 35 mMeTpax Huxe 18-27 BEeHTWIALMOHHOTO IITPEKa BAOJIb YYacTKa BBHIPAOOTKH C
KPUTHYECKUMU JehopMarisiMi KpeIyIieHUs. B 1ensiX CHIKEHUS BIMSIHUS TOPHOTO JaBJie-
HUSI CMEKHBIX JIaB, ObLJIO MPUHATO PElIeHHEe 00 YBETUYCHUH Pa3MEPOB OXPAHHBIX LIETUKOB:
MEXYy CMEeXHbIMU JlaBaMu 18-27 u 18-29 ¢ 20 m 10 26,5 M, a mexay 1aBamu 18-29 u 18-31
¢ 26,5m 10 30 M. /laHHOE TEXHUYECKOE PEIICHHUE MPUBEIO K JOMNOJIHUTEIbHBIM MOTEPSM
yTJis Ipu OTPabOTKE BEIEMOYHBIX y4acTKoB 18-29 — 27750 Thic. T, 18-31 -36960 THIC. T, HO
HE PEIIMIO BOMPOCOB 0e3aBapUilHOTO BEIEHUS OYMCTHBIX paboT — mpu paboTe BhIIICYKa-
3aHHBIX JIaB HA OTAEJIbHBIX Y4YacTKaxX BEHTWISALMOHHBIX TpekoB 18-29 u 18-31, Bunepenu
JIMHUU OYMCTHOIO 320051 B 30HE ONEPEkKAIOUIEr0 TOPHOIO AABJIECHUS ObUIN 3a(hUKCUPOBAHBI
MIPOSIBJIEHUSI TOPHOTO JIABJICHUSI UMEIOLLET0 3HAYUTEIbHYIO CUJTY, 110 BEJINYNHE CMEIICHUN U
CKOPOCTH CMEIIEHUI MOPOJ KpPOBJIM CONPOBOXKIABIIASACS AKTUBHBIM BCIIYYHMBAEM IMOPOA
MIOYBBI, 3HAUUTEIHHOU AeopMaIiueil KperieH!s: — BEpTUKAIbHA KOHBEPTCHIINS JTOXO0IUIa
1o 1,1-1,6 m. I'opHble paGoOThI BETUCH MO CIEUUATBLHO Pa3pabOTaHHBIM MEPONPUSITHUSIM B
YacTH NMPUMEHEHUS JONOJHUTEIBHOTO YCUIICHHUS KPEIUICHHUs] BEeHTHIISIITUOHHOTO ITPEKa — C
YCTAHOBKOM Ha «JI€XKAHbD)» OPTraHHBIX PSIAOB U3 JIEPEBSIHHBIX CTOEK B HECKOJIBKO PSIOB MO/
HEMPEPBIBHBIA IMOAXBAT, NEpepa3MemleHus 000pyaoBaHuUS (PHEPromnoes3aa) Ha IITPEKe U
CHID)KEHHSI CKOPOCTH JIBUXKEHUS 3200s1.

[IpoGnemHble yyacTKu ObUTM OTMEUYEHBI HE TOJBKO MPU BEJIEHUU pabOT B 30HE MOBBI-
IIEHHOTO TOPHOIO JaBJEHUs (BIUSIHUE OCTaBICHHBIX OXPAaHHBIX LEJIMKOB M0 miacty bpees-
CKOMY), HO B 30HaX C U3MEHEHHBIMH XapaKTEPUCTHUKAMU MOPOJ KPOBJIM, @ UMEHHO MPHU 3HA-
YUTEIHbHOM YMEHBUIEHUN MOUIHOCTH HEMOCPEICTBEHHON W YBEJIMYEHUH OCHOBHOW KPOBIIH
(mpuoOpena cBOICTBA TPYAHOOOPYIIAEMOW B HIKHEH 4acTH OTPaOOTaHHOTO MPOCTPAHCTBA
O4UCTHOTO 3a00s1). OCHOBHAsi KpOBJIA CTajla 3aBUCATh HA 3HAYUTENbHOMN IUIOMIAJN; HA OX-
PaHHBIN LENUK U HUXKE MPOBEACHHBIM BEHTUJISILMOHHBIN IITPEK CTAJIO MPOSBISATHCS MTOBHI-
HIEHHOE TOPHOE JIaBjieHue. bblIo Takke MPUHSATO PElIeHUEe O MPOBEACHUN OYpPOB3PHIBHBIX
paboT ¢ menpro 00pa3oBaHUs HCKYCCTBEHHOTO TPEIIMHOOOPAa30BaHUS B KOHCOJIU OCHOBHOM
KpPOBJIM U OOpYILIEHUS 3aBUCAIOLIEH KOHCOJIH.

Cpenansis (oOuiasi) TOpHO-TeOJOTHYecKas XapakTepucThKa miacta ToamMaueBCKOro B mpe-
nenax mojs maxThl «IlobicaeBCcKasy BRITISAUT CIEAYIOMUM 00pazoM:

[Tnact ToamayeBCKU UMEET CIOKHOE CTPOCHHE, BHYTPH €ro coaepkurcs ot 1 1o 4 He-
BBIJIEP>)KAHHBIX IO IUIOMIAJAN U 110 MOUIHOCTH MOPOJHBIX MpocioiikoB. Ha yudacTke Mexay
pa3BegouHbIMU JTUHUSAMHA 8-9 u 11-11 00mras MOImHOCTH TjIacTa (BMECTe C MPOCIONKOM)
u3mensiercs ot 2,10 m. 1o 2,50 m. B aToM uHTEpBane npeodiaagaeT B OCHOBHOM | MPOCIOEK,
pa3iensomuil mwiact yris npuMepHo nomnonam. Cpeanss MomHocts ero 0,25 M. 3a pasBe-
nouyHoit muHuen 11-11 mmact TonmayeBckuil pacuiernisiercss Ha ABa: Il ToJmMadeBCKUM U
wi1. TonmaueBckuil-Cnyuaiinelii. B uHTepBane or paszenouHoi jauHuu 11-11 u mo roro-
BOCTOYHOH T'PaHUIIBI MIAXTHOTO TOJSI MOIIHOCTH IUI. ToaMaueBCKOTo KoJebaeTcs B mpee-
max ot 1,10 mo 1,40 m.
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VYroub acta OJeCTSIIUN U MOIYOIECTIIUN ¢ TOHKUMH TPOCIOMKaMH MaTOBOTO. YTOJIb
KJIAPEHOBOT'O TUIIA C CojiepKaHueM BUTpUHHUTA 88 %. B yroiabHbIX maykax v MpoCIOHKe XO-
pOLIO pa3BUTHI TPEHIMHBI KiauBaxa. CpeaHsass MOLIHOCTH IutacTa okoyio 2,15 M (BMecte ¢
BBICOKO30JIbHOW Madykou B mouBe 1uiacta M = 2,16 m.). [lageHue miacta Ha BBIXOJAX IO
HaHochl gocturaetr 50 ° B ceBepo-3anagHoi yactd U 20 ° B IOr0-BOCTOYHOW YaCTH MOJIA.
Bonbiias yacte macta uMeer nageHue B 5-6 °. JIU3bIOHKTHBHASL HAPYIIEHHOCTH MJIacTa B
npezenax rOpHOTo OTBOJIA IMIAXThI OTCYTCTBYET. IInMKaTUBHAs HAapYyLIEHHOCTb, KaK IO Ma-
JCHUIO, TaK W MO MPOCTUPAHUIO, UMEET MECTO U BBIPAXKAETCS B BHJIE MOJOTUX MEJKO-
aMIUIUTYAHBIX MYJbA. [ TTyOrHa 30HbI BeIBeTpUBaHUS 20 M OT MOBEPXHOCTH KOPEHHBIX TO-
pox. [loBceMecTHO B yroJIbHbIX MAYKaX BCTPEYAIOTCS JIMH3bI «KOJIUEJAHOBY OT HEOOJBIINX
kyckoB 10 1,3x0,3x0,8 m. ['myOuna 3anmeranus miacta B mpeueiaXx TOPHOTO OTBOJIA IAXThI
60470 m.

VYroip miacta UMeeT CIEAYIOIIMe MPOTHO3HbIE XapaKTePUCTUKH: Mapka — «I», 30Iib-
HOCTb Iu1actoBas — 14-27 %, 30JpHOCTH yroyibHbIX Nauek 8—9 %, BIaXKHOCTh MAaTEpUHCKas
— 4,4 %, conepxxanue neryuux — 41,4 % mnacromerpusa —y = 13 Mm. — X=27 mm, cepa —
0,7-0,8 %, temnoTBopHas crnocobHocTh — 28-34 MJlx/kr (7775 kkai), mpupoaHas razo-
OGHITBHOCTS — 8—18 M/T.

JloxkHast KpoBIsL MpeNCTaBlieHa BEChbMa HEYCTOWYMBBIM YIVIMCTHIM apTrUJUIUTOM WIH
TEMHO-CEpPhIM TPEIIMHOBATHIM ajeBpoiauToM. HemocpenacTBeHHass KpoOBIs MpeacTaBieHa
MEJIKO U CpeHE-3€pHHUCTBIM TPEIIMHOBATHIM aJeBPOJIUTOM CpeaHel ycToiunBocTH. MHO-
Ir7la HEOCPEICTBEHHAs! KPOBIISl MOXKET OBIThH MpeCcTaBiieHa necuaHukoM. OCHOBHAsI KPOBIIS
Mpe/ICTaBlieHa CPEHE3EPHUCTHIM MecyaHuKkoM. OOpyIIaeMoCTh OCHOBHOM KPOBIU MpU OT-
paboTKe J1aB MEXaHU3UPOBAHHBIMU KOMILJIEKCAMU B OCHOBHOM TPYyJIHOOOpYIIaeMasi U cpe-
HeoOpymaemMas. OCHOBHasl MOYBA CJIOKEHA B OCHOBHOM MEJIKO3EPHUCTBIM aJIEBPOJIUTOM.
ITo naHHBIM pa3BelKH HAa OTAEIBHBIX y4acTKaX HEMOCPEACTBEHHO HUXKE MOYBHI IJIacTa 3a-
JieraeT TIMHUCTBIA NecuyaHuk. [1nacT He omaceH Mo caMOBO3rOPaHUIO, OMACEeH IO B3pbIBYA-
TOCTH YTOJILHOM MBUIM M Ta3a MeTaHa, ¢ rTyouHbl 230 M. yrpokaeM 1o ropHsIM yaapam. [1o
BHE3aITHBIM BBIOpOCAM YIUIA M rasa omaceH ¢ riryounsr 560 m. ['maporeonorndyeckue ycio-
BUS B OCHOBHOM OjaromnpusiTHeie. ['opHble paGoThl Ha macty TojamadueBCKUN BeAyTCs MOJ
panee oTpabotanHbiMu TtacTamu [loneicaeBckuii-1 u [lonsicaeBckuii-2, HanbalikanMckuii,
baiikanmckuii u bpeeBckuii mpu oTpabOTKE KOTOPBIX BOJAOBMEMIAIOIINE MECYAHUKH B OC-
HOBHOM OcCyIIeHbI. [103TOMy npu 0TpaboTKe OYHCTHBIX 3a00€B M B MOATOTOBUTEIBHBIX BbI-
paboTKax MPHUTOK BOIBI COCTABHT 2—5 M /dac. OGIIHil MPUTOK MO IuiacTy ToMMadeBCKHit
coctaBsieT 2540 m’/4ac.

IIpu Oonee neTaabHOM M3YYEHUU PA3IUYHBIX T'€0JIOTMUYECKMX MAaTEPUAIOB OIPENEIEHO,
YTO FOPHO-TE0JIOTMYECKasi XapaKTepUCTUKA M1acTa ToJIMaueBCKOro B Mpejiesiax YKIOHHOTO
noJig 18-2 oueHb paznuyaercsi, 0COOEHHO B YAaCTH COCTaBa MOPOJ KPOBIH (IO MOIIHOCTH U
kpenoctu B Tabnuie 1). CpaBHUTEIbHAS XapaKTEPUCTHUKA CPEIHUX MMOKa3aTeNed 1o IJIacTy
C JAHHBIMM 110 OTJIEIbHBIM Pa3BEJOYHBIM CKBa)KMHAM IpeJicTaBieHa Ha pucyHke 2. K mpu-
Mepy, a)ke B COCTaBE OJJHOTO BHIEMOYHOIO ydyacTka — 18-8, mokazarenab MOLUTHOCTH TOPOJ
HETOCPEACTBEHHON KpOoBIH Bapbupyetcs oT 1,5 m (ckBakuHa Ne 2184) nmo 13 M (ckBakuHa
Ne 10606) npu paccTosiHUM MeXY pa3BeAOoYHbIMU ckBaxkxuHamu B 800 M (pucyHOK 1).

[To dakTy BeneHUs: OUUCTHBIX padOT BBISBICHO, YTO XapaKTEPUCTHKA BMEIAIOIIUX TI0-
POJl SABJISIETCS OJJHUM U3 KIIFOUEBBIX (PaKTOPOB, OKA3bIBAIOIINX BIMSHHUE OMOPHBIM JaBJICHU-
eM, (OpPMHPYEMBIM OYHCTHBIM 3a00€M Ha COCTOSIHUE MPHUJIETAIONINX TOPHBIX BBIpaboToK. C
3TOM LEJbI0 B BEHTUJISILIMOHHBIX U KOHBEUEPHBIX MITPEKAX C MOMOUIBIO 3aMEPHBIX CTAHIIUI
MPOU3BOIUIIUCH HHCTPYMEHTAJIbHbBIE HAOIO/IEHUS 32 CMEIIEHUEM TTOPOJI KPOBJIH U MOYBHI.
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Tabnuua 1 — I'opHO-TeonOTHYEeCKas: XapaKTEPUCTHKA MIacTa ToaMadeBCKOro B mpeaesnax
YKJIOHHOTO T10J1s1 18-2

Conp. | Comp. | 065 | Ko- | Ckion | Comp. | Koada.
CKa- | pactsa- | eM- | 3. | HOCTh | OYBBI | Kpe-

>
% Onncanue mopox TUIO0, | JKEHUIO | Has | pa3 | KIy- | BIOaB- | MOCTH,
<! MlIla MlIla Mac | peIX | He- JMBa- f
ca, | Je- | HUIO | HUIO
/™ | Hus

OcHOBHas1 KPOBJIAA:
IlecuaHnk MeNKO-3€pHUCTBIM,
CJIOMCTBIM. 60 6.9 25 | 2,2 - - 6
(AJIEBpONUT MEIIKO3EPHUCTHIN).
CpenneooOpyriaemast (MecTaMu
TpyIHOOOpyIIaemasi) 35-40 3,5 2,5 | 2,0 - - 3-4
HenocpencrseHHasi KpoBJis:
2 | ANEBpOJIUT MEITKO3EPHUCTHIMN,
TpemHoBaThlid. HeycroituuBas. (35-40 3,5 25 | 2,0 - - 3-4
Jlo:xkHasi KpoBJIs:

3 | TpemunHOBaTHIN aNE€BPOJIUT, pe-

K€ YTJIUCTBIA apTrUJUIUT. 15-20 1,0 1,8 | 1,8 - - 1,5-2
1,28
4, | Yrojnr KaMeHHbIN: 10
6 | Mapka «I'», TpelHOBaTHII. 13 0.9 ay L4 i i L3
IT

IIpocioek, nmpeacraBieH Mell-
5 | KO3EpHHUCTHIM AJIEBPOJIUTOM U 20-30 3 23 | 1,8 - - 3
TJIMHUACTBIM ITECYaHUKOM.
JlokHast moyBa:

7 | llepecnauBanue yris caxucroro |15-25 1,0 2,0 | 1,7 - - 1-1,5
W YTIUCTOTO apTHJUIATA
HenocpencrBennasi mousa:
8 | AJeBpOJIUT MEIKO3EPHUCTHIN. 29-37 | 3,7-43 2,5 | 1,8 Ckmonna| 1,5-2,5| 2,9-3,7
HM=4-6 m.

B Hacrosmmii MOMEHT Havajlach OTpabOTKa MPaBoOM (3amajHON) YacTU YKIOHHOTO IOJIs
18-2 nnacra TosMa4yeBCKHU B BOCXOZSAIIEM IOPSZIKE, B CBA3M C 4€M, BO3HUKIIA BO3MOX-
HOCTH, TIOCJI€ THIATEILHOTO M3YYEHHUs BCEX HIOAHCOB, CPABHUTH BApPHAHTHI OTPAOOTKU BHI-
€MOYHBIX CTOJOOB B JABYX Pa3JIMYHBIX HANpPaBJIEHUSAX IO IUIACTy, B TOM YHCIE C Y4ETOM
BJIMSIHMSI TIPOLIECCOB (DOPMUPOBAHUSL TOPHOTO JABJIEHUs, BBI3BAHHOI'O pabOTON OYHCTHOTO
32005 B 30HaX HANpsHKEHHOTO FOPHOIO AaBJIEHUs, (POPMUPYEMOro OCTABIEHHOI'O Ha BbIIIE
JeXauieM Iiacte bpeeBckuil OXpaHHBIMHU LIEJTUKAMU.

BeiBOABI

1. XapakTeprucTika BMEIIAIOUINX MOPOJ SBISETCS OJHUM M3 KIIIOUEBBIX (PaKTOPOB, OKa-
3BIBAIONIMX BIMSHUE HA OMOPHOE JaBlicHHE, (HOPMUPYEMOE OUYMCTHBIM 3a00€M, Ha COCTOSI-
HUE MPUWIETaloINUX TOPHBIX BBIPAOOTOK.

2. IlnanupoBaHue ropHeix pa®oT (BbIOOp pa3MEpOB OXPAHHBIX LEJIUKOB, TUIl U IUIOT-
HOCTb KpEIUICHHUS BBIPaOOTOK U JAP.) HOJDKHO BBIOIHATCS MO (HaKTy JOCKOHAIBHOTO H3yYe-
HUSL UMEIOLUXCSI Ie0JIOTMUecKUX MaTepualioB (3akmoueHuii BHUMMU, reonoropassenxu u
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Cpenusas CxBaxHHa CrBaxnna CkBaxxuna

[0 [IacTy Ne2184 Nel0606 Nel(662
1 1 3, Tm
I ™
1 bm
2 2
% 1,5m _
3 e 0,15Mm 3 === 0,15m 3
4 1,34m 4 1,13m 4
5 gz (0,20Mm 5 g (0.23m 5
6 0,94m 6 0,85m 6
7 0,05m 7 L 0,05m 7
8 -
4-6m 4-6Mm 8

Pucynok 2 — JIutosnornueckue KOJOHKH 10 MacTy TojlMadeBCKU B TpaHUIIaX MOJIs
maxTel [lonbicaesekast

I[p) B COOTBCTCTBUH C KOHKPCTHBIMHU JJaHHBIMHU FOpHO—FeOJ'IOl“I/I‘-IeCKOI\/’I XapaKTCPpUCTUKHU
I1acTa 1o KaXaoMy BBICMOYHOMY YUACTKY.

3.B OCIAX CTa6I/IHI/ISaHI/II/I IMIpHu BCACHUHN I'OPHBIX pa60T, a TaKXKC BI>I60pa OIITUMAJIBHOI'O
criocoba BCACHHUA OYHCTHBIX M IMOATIOTOBHUTCIIBHBIX pa60T HCO6XOZ[I/IMO MMPpOBCACHUC NHCT-
PYMCHTAJIbHBIX H&6J’IIOI[CHHI>1 3a CMCIICHUCM IOPOA KPOBJIM W IMOYBBI U OOIIOJTHUTCIBHOC
HU3YUCHHUC BIIMAHUA IIPOLICCCOB q)OpMI/IPOBaHI/ISI TOPHOI'0 JaBJICHUA, B TOM YHCJIC 3a CUCT IIYy-
YCHU I1IOYBLI.
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VJIK 622.831.2
B.B. Knumoe, A.B. Pemesoe

PE3YJIbTATBI HHCTPYMEHTAJIbHBIX HABJIIOJIEHUH 3A CBJIMKEHUEM
KPOBJIN U ITOYBbI IIVTACTA TOJIMAYEBCKOTI'O BI'PAHUIIAX ITAXTHOI'O
MOJISA IAXTBI «ITOJIBICAEBCKASI» OAO «CYIK-KY3BACC» B KOHBEHEPHOM
IITPEKE 18-8 TP OTPABOTKE BBIEMOYHOI'O CTOJIBA 18-10

TpagumonHo oTpaboTKa 3amacoB yris Mo miacTy TolMaueBCcKOro B rpaHUIaX IIaxTHO-
ro mostst maxThl [loapicaeBekast MPOU3BOAMIACE B HUCXOSIIEM mopsiake. [ myOuHa BeneHus
TOPHBIX PabOT MOCTOSIHHO yBEJIMYUBaIach, MpU OTPaOOTKE JIE€BOCTOPOHHEN YaCTH YKIOHHO-
ro nojs 18-2 mpu oTpaboTKe MOCIEAHUX MATH BBIEMOUYHBIX CTOJ0OB TiyOHMHA OTpabOTKU
Bo3pacTayia 10 480 METpOB, YTO B CBOIO OYEPE/Ib MOBJIEKIIO K YBEIMUECHUIO MEXCTOIOOBBIX
nennkoB 10 30 M. Kpome Toro, HemocpeacTBeHHas: KpOBJIsl ObUTAa 3aMeleHa Ha 3HAYNTEb-
HOM TUIOIIaIM OCHOBHOM KpOBJIEH, UTO B CBOIO OYepe[b MPUBEIO K 3aBUCAHUIO OOJBIION
KOHCOJIM OCHOBHOM KPOBJIM B CTOPOHY KOHBEHEPHOT'O IITPEKA U YCUIICHUIO TOPHOTO JaBJie-
HUS HAa MEXKCTOJIOOBON OXPAaHHBIN IENIUK W BEHTWISIIMOHHBIA INTPEK HIKE MOATOTABIIH-
BaeMOTI'0 BEIEMOYHOTO CTOJI0A.

C nepexo/1oM BeIeHHs TOPHBIX paboT Mo A0ObIUE YIJIs B IPaBYIO (3aMajHyI0) 4acTh YK-
JOoHHOTO ToJ1s1 18-2 ¢ 0TpabOTKOI BHIEMOYHBIX CTOJIOOB B BOCXOJISAIIEM TOPSAKE (PUCYHOK
1) mpencraBuiack peajibHasi BO3MOXXHOCTh HCCIIEI0BATH 3aBUCMMOCTD BIUSIHUSI OMOPHOTO
JaBJICHHUs] OT OYHMCTHOTO 32005 Ha MOJJAEpPKUBAEMble M OKOHTYPHBAIOLIUME BbIEMOYHBIM
CTOJO BHIPAOOTKHU MPH CMEHE HaIpaBjieHUs OTPaOOTKH YKJIOHHOTO moJjs. [lepBoHauanbHO
0XapaKTepu3yeM rOpHO-I€0JIOTUYECKUE U TOPHOTEXHUUYECKHE OCOOCHHOCTU MOJJIEPKAHUS
HCCIIelyeMOi MOATOTOBUTENBHOM BBIpAaOOTKH KOHBeepHoro mrpeka Ne 18-8.

Kongeiiepnsiii mrpexk Ne 18-8 mposenen no miacty Toamad€éBckoMy MpaBOCTOPOHHEH
yacTH MaHenu YKJIoHHoro monst 18-2. BeipaboTka B mpenenax miacta TojMayéBCKOIro
MOIIHOCTBIO 2,28 M HaxomuTcsi Ha Tiyoune 415-422 M OT MHEBHOU MOBEPXHOCTH. Bripa-
00TKa 3aKperyieHa CTaJeNnoJMMEpPHON aHKEPHOU Kpernblo — aHKepHble cTep>kHu Tuna A20B
JUIS KpeTUIeHUsT KPOBIU JJMHOM 2,2 M 1 1,6 M A KperuieHus: O0KOB BBIPAOOTKH COOTBET-
CTBEHHO; OCHOBHOW OIIOPHBIM AJIEMEHT BEPXHSAK THUIIA «IITPUIIC» TOJIMMHOM 1,5 MM, -
HOM 4 M; 10 WIMpPHUHE BBIPAOOTKH YCTAHOBJIEHO 5 aHKEPOB B Py WU C OMOPHBIMU IIaiiOa-
mu pazmepamu 100x100x8: mar kpermienus 0,8 M; nepeTsikKka KPOBJIM OCYIIECTBIISETCS
penieT4yaTon 3aTsikkond pazmepoM 1,2x1,0 M ¢ 3aMKOM COEMHEHHS; Ha JIOKAJIbHBIX y4acT-
Kax, PacIOJIOKEHHBIX B 30HaX MOBBIIEHHOTO ropHoTo Aaienwus (I11'/1) kpoBist BeIpabOTKH
ycuieHa ankepamu tiuna A20B qiuHo# 2,2 M B MPOMEXYTKaX MEXAY BEPXHIKAMHU 10 2 aH-
Kepa B psly YCTAaHOBJICHHBIE B OTJEJbHbIC OMOpHbIC MIMUTKH pazmMepoMm 300%300x8 mm.
dakTUueckasi BbICOTa BbIpabOTKH 2,6 M, mmpuHa 4,0 M.

OxunaeMble cMelieHrs mopoa B koHeeliepHoM mTpeke Ne 18-8 Uob oOycioBiieHbl He-
MOCPEJCTBEHHO MPOXO0JKON BhipaboTku Utp., AeCTBHEM OMOPHOTO JaBJICHUS BIEpEIH 3a-
0051 cocenneit ounctHoM BeipaboTku (J1aBa Ne 18-10) Uo.c. u mo3aau Hee B 30HE aKTUBHOTO
CABW)KEHHsI U 00pytieHus moapadoranHbix mopox Ua.c., a Takke JEeHCTBUEM OCTaTOYHOTO
OMOPHOI0 JIaBJIEHUsI COCETHEN 0UnCTHOM BbIpaOOoTKH UOCT.C. M OMOPHOTO JaBJICHUS BIEpPE-
11 320051 COOCTBEHHOM OYHMCTHOW BBIPAOOTKHU

Uo6=Unp+Uo.c.+Ua.c.+Uocr.c. (1)
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HNucTtpyMeHTanbHbIe HAOTIOEHUS 32 1e(OPMUPOBAHUEM MAaCCHBA TTOPOJI TPOBOIMIIUCH C
MOMOIIBIO TISITH 3aMEPHBIX YYACTKOB, a TAaK)Ke MPHU BU3YaJbHBIX HAONIOJEHUSX 32 COCTOSI-
HUEM KOHTYpa U KPEIH BBIPAOOTKH, OXPAHIEMOU 0 CITOCO0Y MAaCcCHB — IIEJIUK yTJIsl OCYIIe-
CTBJISUTUCH COTJIACHO pa3paO0TaHHON METOJIMKHU MPOBEJICHUS MIAXTHBIX U3MEPEHHI B cle-
IYIOIIUX HAYaJbHBIX YCIOBUSX.

3asiokeHre 5 3aMEepHBIX CTaHIMK (Jajiee Mo TeKCTY — 3aMEepPHBIX y4acTKOB — 3Y) B KOH-
BeiiepHoM mTpeke 18-8 Opuio ocymectsineno 29.03.11 r. JlaBa 18-10 naxogmnace Ha pac-
cTossHUM OT 75 10 0 M Mo oTHOMIEHUIO K 1 3amepHOMY yuyacTKy. CieyeT OTMETUTh, YTO Ha
PacCTOSHUM yXOJa JIaBbl OT MOHTaXKHOM kamepsl 10 30 M mpou3olia NepBUYHas MocajiKa
OCHOBHOU KpOBJIM OYUCTHOrO 320051 18-10 (cxema pacnoioKeHHs 3aMEPHBIX Y4acTKOB I10-
Ka3aHa Ha puUcyHke 1).

CpenHssi CKOPOCTh MOJABUTAaHUSI OUUCTHOTO 32005 Nel8-10 Ha MOMEHT Hauasia HaOJoIe-
HuM gocturana 8 m/cyt. Ha navano nabmronenuii 29.03.11 ounctHo# 32001 HaXoauics Ha
yuaactke 1K 132 xonBetieproro mrpeka 18-8, uto cocraBuio B cpennem 520-525 m oT dax-
THYeCcKOro pacnosioxkeHus 3Y Nel.

Kaxxp1if 3amMepHbIil y4acToK, BKJIIOYarOImuid B ce0st oT 5 10 10 3aMepHBIX MyHKTOB ObLI
pacnoJiokeH kak B 30He BiusiHus 111, Tak u BHe 30851 [1'/] (Tabmuma 1).

Tabmuma 1 — Ilokazanus 5 3aMepHBIX CTaHIMKN B KOHBEWEpHOM mTpeke 18-8

No 3amepHoro yuacTka (3aMepHOM CTAHIIHH )
Hanmenosanne
1 2 3 4 5

MecTononoxeHue 3aMepHbIX yYacTKOB B IIIaHE TOPHBIX
pabot, nuketsl (10 M MeXy MUKETaAMN) 136-132
PaccrosiHHe 10 ceayromero 3aMepHOTo yJacTka, M 70 50 45 15 R
[IpoTsKEHHOCTh 3aMEPHBIX Y4aCTKOB, M 50 100 50 90 60
PaccrosiHne Mex Ty 3aMEepHBIMU ITyHKTaMHU 10 10 10 10 10
I'my6una ot ZHCBHOI IIOBEPXHOCTH B PaliOHE 30K CHIS 422 491 491 420 420
3aMEpHBIX CTaHLIUH, M

3aMmepHbIe ydacTKH, cocTosmme oT 5 10 10 3aMepHBIX TyHKTOB MPEICTaBIISIONINE COO0H
MOYBEHHbIE PENepPbl — METAUTMYECKUE CTEPXKHH JIMHOM 0,5 M ycTaHaBIMBAIKUCH B MOYBY
BBIPAOOTKHU MO HEHTPY (oceBas yacTh BbIpaOoTkH). Kposins miuacta ToimadeBCKOro npea-
CTaBJICHA AJIEBPOJIUTOM MEJIKO3EPHUCTHIM, TPEIIMHOBATHIM U C OOYTJIEHHBIMU OTIIEYaTKaMU
pacTeHHi, Mo peleTyaTol 3aTsHXKKON MOPOAbl KPOBIM JIOKAJIHLHO OTCIAMBAIOTCS HA BEJU-
yuHy 0,05-0,1 M Mo TpemmMHaM WM CKOIUICHUSIM PACTUTEIbHBIX OCTATKOB, OTXKHUMOB CO
CTOPOHBI OOKOB BHIPAOOTKM HAa MOMEHT YCTAHOBKH CTaHIIMH HE BBISIBIEHO, COCTOSIHHE BbI-
paboTku yioBIeTBOpUTEIbHOE, (cTanus nedopmuposanus /[ = 1,2).

N3mepenuss mpou3BOIWINCH JEPEBIHHBIM KOHBEPTOMETPOM, KOTOPBIA OJHUM KOHIIOM
yCTaHaBJIMBAJICA Ha TOPELl penepa B MOYBE, a JPYTMM KOHLIOM U JI0 BBICTYIAIOLIUX XBOCTO-
BHUKOB IIEPBOT'0, BTOPOr0 aHKEPOB 10 KPOBJIM BbIPaOOTKU. OTYET pEruCTPUPOBAINA C TOUHO-
CThIO A0 MUuIUMeTpa. Cxema u3MepeHHsi KOHBEPreHIMH MoKa3aHa Ha pUCYHKe 2.

3amepHbiii ygacTok Ne 5, cocrosiuii u3 6 3amepHbix yHKTOB (I1K 136-132) 6611 ycTa-
HoBJieH 29.03.11 r. HauanbHblil OTCYET HA 3aMEPHBIX MYHKTAX U IEPBUYHOE PACCTOSTHUE OT
3aMEpHBIX ITyHKTOB J0 JMHUU OYUCTHOTO 32005 Ne 18-10 moka3ansl B Tabmnue 2.

OO6paboTaHHbIE JaHHBIE, IOJIYYEHHBIE ¢ MOMEHTAa Hadajo paboTel naBel 18-10, 3a 2°-
HEJIeJIbHBIA MEPHUOJI €€ MOABUTaHUS TI0Ka3aIu, YTO CPEJIHEB3BEILICHHAs CKOPOCTh BEPTH-
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NMBEHHELTE pemep

Pucynoxk 2 — Cxema uzMepeHusi KOHBEPIeHLIMH Ha 3aMepHBIX yyacTkax Ne 1, Ne 2, Ne 3,
No 4, No 5 B xonBeiteprom mtpeke Ne 18-8, rie Hy u H; - usmepsiemast BepTukanbHasi KOH-
BEPreHIMs

KajgpbHOM KoHBepreHmu Ha 3Y Ne 5 3amepnoro mynkTa Ne 1 cocraBuna 0,33 mm/cyt. YacT-
HOE MaKCHUMaJlbHO€ 3HAYEHHE CKOPOCTH BEPTUKAIBbHOW KOHBEPreHLMHU MOpoJ] ObUIO ycTa-
HOBJICHO Ha 15 cyTku HaOmOJeHn# OT Havyaja HaOIIONEHUH U COCTaBHIIO 2 MM/CYT. (pUCy-
HOK 4). HeoOxoaumMo OTMETHTB, 4TO Ha TpadMUeCKUX 3aBHCHMOCTSX MPEACTABICHBI TaH-
HBIE U3MEHEHUSI COMMKEHMS TIOPO KPOBIIM U TIOYBHI IO EHTPAIbHBIM penepam (H2).

Tabnuna 2 — Ilokazanust 3amepHoro yyactka Ne 5, cocrosimiero u3 6 3aMepHbIX MYHKTOB
(ITIK 136-132)

3aMepHbIC TyHKTHI, HAYaJIbHBIA OTYET, MM
Kounseprenmus
1 2 3 4 5 6
H1 3211 3018 3225 3175 3290 2560
H2 2812 2625 3113 2697 2833 2686
H3 2569 2609 2917 2520 2614 2796

[To pe3ynpTaTamM TEKYIIMX MHCTPYMEHTAIbHBIX HAOIOIEHUN M3MEHEHHS] BEPTHKAIbHOU
KOHBEPreHIIMM B KOHBEMEpHOM mTpeke 18-8 ¢ mMoMOIIbI0 1epEeBsIHHOTO KOHBEproMeTpa Ha
3amepHOM ydacTke Ne 5 3a nepuoj ¢ 29.03.11-02.08.11 r. MOKHO OTMETUTH CIIEYIOLIEE.

VY cTaHOBIIEHO, YTO MAaKCUMAJIbHOE YaCTHOE 3HAUYE€HHE OOIIUX CMEUIeHUI ObLJI0O OTMEYEHO
Ha | 3aMepHOM MYHKTE M COCTABUIIO 52 MM. DTO 00BSACHAETCA pacloIoKeHHeM 1 ro 3amep-
HOT'O MYHKTa OT JIMHUM ToABUTraHus jaBbl 18-10 Ha paccTostHue 10 75 M, a TakkKe aKTHUB-
HbIM BJIMSIHUEM Ha OXPaHHBIM LEJMK M KOHBEHEpHbIN wmTpek 18-8 3aBucaromieil KOHCOIH
nopoAa KpoBiu. [1o JaHHBIM TEXHOJIOTUYECKON CITY:KOBI IIaXThl IEPBUYHAS [TOCAIKA OCHOB-
HOM kpoBiH B s1aBe 18-10 npousomna Ha pacctostHur 30 M OT MOHTaxkHOM Kamepsl 18-10.

PesynbpraThl 00pabotanHbix 00mux cmemiennii Ha 02.08.11 r. mpuBeneHs! B Tabmuie 3.
Cpennee 3HaueHHE OOIIMX CMEIICHHM MO BceM 6 3aMEepHBIM MYHKTaM 3aMEpPHOr0 y4yacTKa
Ne 5 cocraBmiio 34 mm.

AHamu3 TpadUYecKUX 3aBUCUMOCTEH CKOPOCTEH CONMKEHHS MOPOJ KPOBJIHU M TIOYBBI
ydyacTKa KOHBeHepHoro mrpeka 18-8 ot nmoasuranus jassl 18-10 mokas3piBaeT, 4TO MaKCHU-
MajbHasi CKOPOCTh KOHBEPIeHIIMH MOPOJ ObljIa TOCTUTHYTa HAa 1 M 3aMEpPHOM MYyHKTe. DTU
pe3yNIbTaThl OBUTH MOYYeHBI HA 5 CYTOK paHee, 4YeM Ha 2 M 3aMEPHOM ITyHKTE.
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Tabnuua 3 — PesynbsraTel 00padoTanHbix 06mux cmemennit Ha 02.08.11 r. 3Y Ne 5

1 2 3 4 5 6
32 19 40 30 15 43
3aMepHble IIYHKTBI, CMEILEHHs, MM
44 38 43 31 16 33
52 27 35 26 10 33
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Pucynok 4 — CxopocTu cONMXeHHs TOPOJI KPOBIIM U TOYBHI Ha 3aMepHOM ydacTke No 5
(3amepHbIit TyHKT No 1)
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Pucynox 5 — Ckopoctu cOnMKeHUs MOpo KPOBIM U MOYBbI HA 3aMEpPHOM ydyacTke Ne 5
(3amepHbIil TyHKT Ne 2)
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AHanu3 pe3yJabTaTOB BU3YaJIbHOM OLEHKHM COCTOSIHHSA KOHTYpa M Kpelu KOHBEHEPHOIO
mtpeka 18-8 Ha yyactke 3V, Ne 5 ot 12.05.11 r. mo3BosiniI caenaTh Cleayrollee 3aKioue-
HUeE:

1. Ha ygactke BbIpaboTKH B 40 M 1O XOAY OT MOHTaKHOU Kamepbl 18-8 ObuI0 0TMEUEHO
JIOKQJIbHOE PaccliOEHUE OPOJ1 KPOBIH (BBIBAI) MEXAY BEpXHSIKaMU Y KpaeBOM 4acTH BbIpa-
060Tku Ha rayouny 10 0,6 M, MpU 3TOM pa3pylICHHbIE MOPObI JEKAIN Ha PEIIeTYaTON 3a-
TSKKE;

2. Ha y4acTKe BbIpaOOTKH B 45 M OT MOHTaXHOU kamepsl 18-8 u Ha mpoTsoxkernu 30 M
ObLTH OTMEYeHBI Aedopmaruu (Iporudbl) OMOPHBIX a0 BepxHAKOB. bonee 15 omopHbIX
mait6 100x100x8 MM nedhopMHUpOBaHBI B OCHOBHOM B IIEHTPATLHOM YaCcTH U KPAeBOU 4acTu
BBIPAOOTKH (CO CTOPOHBI OXPAHHOI'O LEJIMKA MEXAY JJaBaMH), TAKKe HAOII0AAIUCh JIOKAb-
HbIE MPOTUOBI pelIeTyaTon 3aTsHKKU Ha BenuuHy 110 0,3 M;

3. Ha JIOKaJbHOM y4acTke B 50 M OT MOHTaXHOW kKamephl 18-8 ObUT OTMEUEH MOpPHIB
BEPXHSIKA y OJHOI'O U3 OTBEPCTHSI CO CTOPOHBI KPAEBOM YaCTH 1IEJINKa;

4. Ha JIOKaJbHOM Y4YacTKe B 52 M OT MOHTa)XHOUW kamepsl 18-8 OBIIO BBISIBICHO OTCIIOC-
HUE TIOPOJI KPOBJIM Ha BeNU4HHY 70 0,4 M MeX1y BEpXHAKaMU;

5. Ha nokampHOM y4yacTke 60 M OT MOHTa)XHOH KaMmepsl 18-8 ObUIO BBISBICH JIOKATBHBIN
MOPBIB BEPXHSKA TUIA «IUTPUIIC» HA 3 aHKEPE € MPaBOl CTOPOHBI, IPU ITOM JIOKAIbHBIE OT-
CJIOEHUS TOPOJ1 KPOBIM cocTaBisuiu 0,3 M;

6. Ha JpYrux ydacTtkax BbIpaOOTKH COCTOSIHHE KOHTYpa M Kpemnu ObUIO B YAOBIETBOPHU-
TeIBHOM cocTosHUU. Jledopmariuii s1eMeHTOB Kpenu He BBIBICHO. [lydeHne mopo i mouBkI
TaK)Ke HE BBISIBJICHO.

Crnenyer OTMETUTH, UTO Ha (oTorpaduu, CACIaHHON HAa y4acTKe KOHBEHEpHOro IITpeKa
18-8, pacnonoxennoro B 3oue I[1I'J] BuaHbBI KpuTHYeckue aehopMaIiil OMOPHBIX dIIEMEH-
TOB aHKEPHOH Kpenu. B nanpHeWIeM TEXHOIOTHYECKON CIyKOOH MIaxThl OBUIO MPHHATO
pelIeHre 0 CBOEBPEMEHHOW 3aMeHe 1e(OPMUPOBAHHBIX AJIEMEHTOB KPENH Ha JIaHHOM ydYa-
CTKEe (PUCYHOK 6).

Pucynok 6 — CocrosgHue KoHBelepHOro mrpeka 18-8, pacnoysio’keHHOTO B 30HE
[I'JI va 12.05.11 (3amepnslii yuactox Ne 5)

3amepHbiit yuacTok Ne 4, cocTosuuii u3 9 3aMepHBIX TyHKTOB ObLT ycTaHoBieH 29.03.11
r. HauanbHblil 0TCUET Ha 3aMEPHBIX YHKTAX NOKa3aH B TabiuLe 4.
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Tabnuua 4 — [Tokazanus 3amepHoro ydactoka Ne 4, cocrosimiero u3 9 3aMepHbIX ITyHKTOB

3aMepHbIC TTYHKTHI, HAYaJIbHBIA OTYET (MM)
Koneprenuus 1 2 3 4 5 6 7 8 9
HI 2850 | 2671 | 2914 | 2952 | 2399 | 2459 | 2474 | 2389 | 2504
H2 2544 | 2423 | 2615 | 2648 | 2691 | 2422 | 2517 | 2433 | 2280
H3 2519 | 2471 | 2518 | 2552 | 3152 | 3117 | 3190 | 3042 | 2574

AHallu3 pe3ynbTaTOB MHCTPYMEHTAJIbHBIX HAOJIOACHUN M3MEHEHUS BEPTUKAIbHOW KOH-
BEpreHIMy B KOHBeepHOM miTpeke 18-8 Ha 3amepHoM yuactke Ne 4 3a nepuon ¢ 29.03.11
no 02.08.11 rr. noka3zain cieayroiiee.

Cpennue 3Hau€HUsSI CKOPOCTH BEPTUKAIbHOM KOHBepreHuuu nopoa Ha 3Y Ne 4 coctaBu-
na 0,14 mM/cyT (3a monroaa HaOMOIEHUH OT HavabHOTO Ne 4 BpeMEeHH 3aJI05KEeHUS 3aMep-
HOT'0 y4acTKa), a (pakTH4ecKoe Cpe/iHee 3HaUeHue 00X CMEeIeHUu cocTaBuiio 31 MMm.

OuuctHoit 3a00i Ne 18-10 Ha 16.04.11 — Ha MOMEHT PErUCTPUPOBAHUS MaKCUMaIbLHON
CKOPOCTH KOHBEPTEHIIUU TIOPOJT 10 2 MM/CYT (3aMEpHBIM MyHKT 9) HAXOAWIICS HA PACCTOS-
HUU 36 M OTHOCUTEIIHO PACIIONIOXKEHUS 3aMEPHOTO IMMyHKTa 9 (PUCYHOK 7).

3y-43M1-9
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Pucynok 7 — CkopocTty cOnmukeHus! IOpoj KPOBJIM U MOYBBI HA 3aMEPHOM y4acTKe
Ne 4 (3amepHbIii TyHKT Ne 9)

Pesynbratel 00paboTanHbIX 00X cmemieHuit Ha 02.08.11 r. mpuBeneHsl B TaOIUILy 5.
Cpennee 3HaYeHHE OOIMX CMEIICHHWM MO BCceM 9 3aMEpHBIM MyHKTaM 3aMEpPHOTO yJacTKa
Ne 4 coctaBmiio 31 mwM.

Tabmuma 5 — PesynpTaTel 00paboTanabix o0mux cmeniennid Ha 02.08.11 1. 3Y Ne 4

1 2 3 4 5 6 7 8 9
33 42 27 17 19 16 16 21 43
3aMepHHe IMYHKTBI, CMCIICHUA, MM 40 46 30 18 20 16 29 28 61
53 42 31 20 18 17 28 38 56

bruto ycTaHOBIEHO, YTO MAaKCHMAalbHOE YaCTHOE 3HAYEHHE OOIIMX CMENICHWH ObLIO OT-
MEYEHO Ha 9 3aMEPHOM MyHKTE W COCTABWIO 56 MM. DTO OOBSICHIETCS PacCIoOIOKeHHEM 9-
ro 3amepHoro nyHkrta B 30He [1I'/[ (1enuk BeiepacnoiokeHHOTo miacta bpeesckoro).

Kak BuaHO 13 npuBeneHHON rpaduyueckoil 3aBUCUMOCTH (PUCYHOK 8) MakcHUMajbHasi CKO-
POCTh KOHBEPTEHITUH TIOPO 10 | MM/CYT., yCTAaHOBJICHHOH Ha 3aMepHOM ydacTke Ne 8, Obiia
OoTMeueHa Ha paccTostHUM 110 80 M OT mpUOIMHKAOLIEHCs IMHUKA OYUCTHOTO 32005 18-10.
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Pucynoxk 8 — CkopocTu cOIMKEHUS TOPOJI KPOBJIM U ITOYBBI HA 3aMEPHOM Y4acTKe
Ne 4 (3amepHbIii TyHKT Ne §)

[Tpu BuzyasnbHOM 00CiIE€10BaHUM 3aMEPHOT0 ydacTka Ne 4 He ObLIO BBISBIECHO BUAMMBIX
paccioeHui niM 0OHaKEHUI OO/ HU B KPA€BOM YacTH BBIPAOOTKH CO CTOPOHBI OXPAaHHO-
ro IeJIMKa HU CO CTOPOHBI MaccuBa. KOHTyp BbIpaOOTKM BBLAECPKAHHBIM, COCTOSIHUE 3JIe-
MEHTOB KPENH Y OBJIECTBOPUTEIBHOE.

B03MOXHO, 4YTO yJOBIETBOPUTEIBHOE COCTOSHUE KOHTYpa M KpENU KOHBEHEPHOIO
mrpeka Ne 18-8 mpakTuuecku Ha BCEM MPOTSXKEHUU 3aMEPHOro ydactka Ne 4 Obl1o AOCTUT-
HYTO Ojarojapsi B€CHHUIO FOPHBIX pabOT C BOCXOIAIIMM MOPAIKOM OTPaOOTKH MPaBOCTO-
POHHEW 4acTH MaHeu Iu1acta ToaIMadeBCKOro.

3amepHbIit yuacTok Ne 3, cocTosuuii u3 5 3aMepHBIX MyHKTOB ObLT ycTaHoBieH 29.03.11
r. HauanbHblil 0TCU€T Ha 3aMEPHBIX MYHKTAX MOKa3aH B TabiuLe 6.

Tabnuua 6 — [Tokazanus 3ameproro ygactka Ne 3, cocTosAmmii U3 5 3aMEpHBIX TyHKTOB

3amMepHBIe TyHKTHI, HAYaJIBHBIN OTYET (MM)
Kounseprenmus 1 2 3 4 5
HI 3054 2951 3028 2932 3003
H2 2754 2721 2644 2759 2783
H3 2708 2673 2581 2751 2720

Pe3ynbpTaThl MHCTpYMEHTAJIBHBIX HAOIIOIEHUN U3MEHEHHS] BEPTUKAJIbHOM KOHBEPTeHLIUU
nopoja B KoHBelepHoM mTpeke 18-8 Ha 3amepHoM yuactke Ne 3 3a mepuox ¢ 29.03.11 no
02.08.11 rr. OBUTH CIEAYIOMIUMHU.

CpenHeB3BellIEHHOE 3HAUYE€HUE OOIIMX CMEIIEHUN M0 BCEM 5 3aMEpHBIM MyHKTaM 3amep-
Horo y4dactka Ne 3 coctaBuiio 58 M.

MakcuManbsHOe (CpeHee MO MATH 3aMEPHBIM ITyHKTaM) 3HAY€HHE CKOPOCTU BEPTUKAIIb-
HOM KOHBepreHIuu nopo coctasmiio 0,46 MM/CyT 3a 6 MECSAUHBIN TEPUOJT U3MEPEHUH.

Bb10 ycTaHOBIIEHO, YTO CKOPOCTh BEPTHKAIBHOW KOHBEPTEHIMHU MOPOJ HAUMHAJIA BO3-
pactath 10 1 mm/cyt. ipu moaxoze yaBbl 18-10 Ha paccrosaue 330 M. [Ipu manpHelmeM
pUOTVKEHNUH JIaBbl U ynajaeHuu ee ot 3Y Ne 3 B rmyiaHe TOPHBIX pa0boT, TaHHBIC H3MEPECHUMA
MOKa3alid, YTO CKOPOCTh BEPTHKAIbHOW KOHBEPICHIIMH MOPOJ YBEIMYMUBACTCS JIO YPOBHS
1,5 mm/cyT, a ¢ TeueHneM BpEMEHU MOCTENEHHO CHUKAETCS.
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Tabnuna 7 — Pe3ynbratel 00paboTanHbix o0mmx cmemiernii 3Y Ne 3

1 2 3 4 5

51 60 56 - -

3aMepHbIe ITyHKTHI, CMEILEHUS MM 56 64 62 - -
53 59 62 - -

Ha 4 u 5 3amepHBIX MyHKTaX HE OBUIO TOTYYEHO JOCTOBEPHOU MH(POPMAIUH 110 TIPUIHHE
TEXHOJIOTUYECKUX OINEPALii, CBSI3aHHBIX C MOHTaKOM KOHBEHEPHOI'O CTaBa.
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s NZ3 HZ

Pucynok 9 — CkopocTy cOMmKeHHsI TOpO/I KPOBJIM U TIOYBHI HA 3aMEPHOM YYacCTKe
Ne 3 (3amepnbIii myHKT Ne 1)

CocrosiHue BbIpAaOOTKM M KOHTYpa Kpelu Ha MOMEHT BHU3YaJIbHOTO OOCJIEIOBAHUS OT
02.08.11 r. MOXHO OXapaKTepU30BaATH KAK YIAOBJIECTBOPUTEIIHLHOE.

3amepHbiii yuacTok Ne 2, cocrosuuii U3 10 3amMepHBIX MYHKTOB OBUT YCTaHOBJICH
29.03.11 r. HauanpHbIN OTCUET HA 3aMEPHBIX ITYHKTAX MOKa3aH B Ta0ywIle 8.

Tabmuma 8 — PesynbpTaThl 3amMepHoro ydactka Ne 2, cocrosiero u3 10 3aMepHBIX TyHKTOB

3amMepHBIe TyHKTHI, HAYaJIBHBIH OTYET (MM)
Konseprennus 1 2 3 4 5 6 7 8 9 10
Hl 3009 3104 | 2989 | 3139 | 2992 | 2991 3100 2986 | 3067 | 3066
H2 2632 2807 | 2613 | 2783 | 2668 | 2696 2625 2631 | 2764 | 2696
H3 2491 2634 | 2486 | 2654 | 2603 | 2602 2492 2547 | 2765 | 2603

Pesynbratel 00paboTanHbIX o0mmx cmemieHuit Ha 02.08.11 r. mpuBeneHsl B Tabauity 9.
Cpennee 3HaueHre oOmuUX cMmerieHui mo Bcem 10 3aMepHBIM MYHKTaM 3aMEPHOTO yJacTKa
Ne 2 coctaBmiIo 28 MM.

CoriacHo CTaTUCTUYECKOMY aHalu3y JaHHBIX WU3MEPEHUs! BEPTUKAIbHOM KOHBEPTECHIIMU
nopo 3a nepuoA ¢ 29.03.11 mo 02.08.11 r. 6pUTH cAETaHBI CICTYIONINE BHIBOIBI.

B pesynbraTe anaiuza yCTaHOBJIEHO, YTO MHTEHCHUBHOCTH FOPHOIO JaBIEHUS (BIUSHUE
TUHAMHUYECKUX Harpy3ok) Ha 3Y Ne 2 craOuim3upoBaiach paHbIle, 4eM Ha APYTHUX 3aMep-
HBIX ydacTKaX. TO CBUAETEIbCTBYET 00 3((hEKTUBHOCTU MEPONPHUATHI O BHIOOPY paryo-
HaJBLHOTO MOPsIAKA OTPaOOTKH MPaBOCTOPOHHEN YaCTH MaHeNH 1miacta ToamMadeBCKoro.
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Tabmuna 9 — Pe3ynbratel 00padoTanabix oommx cmemniernii Ha 02.08.11 1. 3Y Ne 2

1 2 3 4 5 6 7 8 91 10

35 27 | 23 - 23 27 | 37 | 35 [26] 32
3aMepHBIE TYHKTHI, CMEIIEHUS MM 38 26 | 20 - 22 23 40 | 36 | 25| 31
35 25 | 16 18 22 | 37 | 31 |23 26

MakcuMmainpHOe (cpeaHee Mo MATH 3aMEepPHBIM IyHKTaM) 3HaU€HHE CKOPOCTH BEPTUKAIIb-
HOM KOHBepreHuuu mopoj coctaBuio 0,29 mMm/cyT. 3a 6 MECSYHBIA MEPUO]] U3MEPECHUM.
MaxkcumanbHOEe 4aCTHOE 3HAYEHUE CKOPOCTH KOHBEPIeHIIMH MOPOA 10 2,5 MM/CyT. ObLIO
oTMEUeHO Tocie npoxoxa JiaBbl 18-10 3amepnoro mynkra Ne 1 Ha paccrosauu 120 m. B
MOMEHT, KOTJ1a ToJIo)KeHne ouncTHOro 32005 Ne 18-10 otHOocuTensHO 3Y Ne 2 ObuIO Mpak-
THYECKHU Ha OJHOHW JIMHUHU B 1j1aHe, T.e. 3Y Ne 2 Haxoauics B 30HE BIUSHHS OYHCTHOM BBI-
paboTKH MaKCHMallbHasi CKOPOCTh KOHBEPTEHIIMHM COCTaBIIsLIa MeHee | MM/CyT. (PUCYHOK
10). B To xe Bpems Ha 3aMepHOM IyHKTE Ne 2 CKOpOCTh KOHBEPIEHIIMM MOPOJI HE MPEBHI-
mamna 0 MMm/cyT. (pucyHok 11).
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Pucynox 10 — Ckopoctu cOMmx’eHus: HOpoi KPOBJIM U MTOYBBI HA 3aMEpHOM ydacTke Ne 2
(3amepHbIi TyHKT Nel)
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Pucynox 11 — Ckopoctu cOMMKEHUS TIOPO KPOBJIM U TIOYBBI HA 3aAMEPHOM Y4aCTKe
No 2 (3amepHBIit myHKT Ne2)

CocTosiHME BBIpAaOOTKM M KOHTYpa Kpermu Ha MOMEHT BHU3YaJbHOI'O OOCJEIOBaHUS OT
02.08.11 r. ynoBI€TBOPUTEIBHOE.
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3amepHblil ydyactok Ne 1, cocrosiumid W3 5 3aMEpHBIX IYHKTOB OBLI YCTaHOBJIEH
29.03.11 r. HauanpHbI# OTCUET HA 3aMEPHBIX MyHKTaX Moka3aH B Tabmue 10.

Tabmuma 10 — Pe3ynbpTaTs! 3amepHoTo yuactka Ne 1, cocrosimiero u3 5 3aMepHBIX TyHKTOB

3aMepHbIC TYHKTHI, HAYAJILHBIA OTYET (MM)
Kongeprenuus 1 2 3 4 5
H1 2984 3118 3025 2944 3022
H2 2805 2819 2788 2726 2714
H3 2784 2774 2733 2680 2617

Pe3ynbTaThl HHCTPYMEHTAILHBIX HAOTIOIEHUN N3MEHEHHS BEPTUKAIBLHOW KOHBEPTCHIIUN
nopoja B KoHBelepHoM mTpeke 18-8 Ha 3amepHoM yuactke Ne 1 3a mepuox ¢ 29.03.11 no
02.08.11 rr. 6p11H cienyromumu (Tadauma 11).

Tabnuma 11 — PesynpraTsl 06paboranubix o6mux cmemenuit Ha 02.08.11 . 3Y Ne 1

1 2 3 4 5
- 39 92 - -
3amMepHBIE TyHKTHI, CMEIIICHUS MM - 42 37 - -
- 41 30 ) -
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Pucynok 12 — Ckopoctu cOnMMmKeHUs TOpOJ KPOBJIU U TIOUBBI HAa 3aMepHOM ydacTke Ne |
(3amepHbIil TyHKT Ne 3)

Cpennee 3HaueHUE OOIIMX CMEIIEHUHN 10 BCEM 5 3aMEPHBIM IMYHKTaM 3aMEpPHOTO Y4acT-
ka Ne 1 (¢ yueToM OTCYTCTBUS MOCIEIHUX JaHHBIX MO 1, 4, 5 3aMepHBIM MyHKTaM) COCTaBH-
710 46 MM.

[Tpu Bu3yanpbHOM OOCIEIOBaHWU BHIPAOOTKM Ha 3aMepHOM yuacTtke Ne 1 mposBienuii
TOpHOTO JaBlicHus He oTMeueHo. CocTosHue KOHTypa U Kpenu BbipaboTku Ha 02.08.11 r.
OLICHUBAJIOCh KaK yJIOBJIETBOPUTEIBHOE.

JI71si cpaBHEHUSI TOJIYYEHHBIX PE3YJIbTATOB MPUBEAEM PE3yJbTAaThl UCCIEAOBAHUS HATYpP-
HBIX HAOJIOJCHUIN TPOSBICHUS TOPHOTO JaBJICHUS B BEHTUIAIMOHHOM ITpeke Ne 18-29 B
30HE BIIMSHUS OMOPHOTO JIaBJIEHUsI OT paboTarouIero O4ucTHOro 3abos 18-27 mpu HHCXO-
JSTIEM TTOPSIIKE OTPabOTKH BRIEMOYHBIX CTOJIOOB Tu1acTa TolMadeBCKOTO.
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BeiBOABI

B nenom uHCTpyMeHTallbHbIE HAOJIOJACHUS 3a CMEILIEHHWEM MOpPOJ KPOBJIU U IMOYBHI B
KoHBeliepHoM miTpeke No 18-8 mokaszanu 4To, BIMSIHUE OMOPHOIO JABJIEHUSI BBI3BAHHOTO
pabotoii coceaHero oyucTHOro 3a60s No 18-10 unciIeHHO BBIPa3WIIOCh B YPOBHE OOIINX
CMEIICHUI OPOJ KPOBJIHM paBHbIX B cpenHeM 40-50 MM 3a 6 MecsuHbIN nepuoja HabIo/Ie-
HUU, TIPU CIEAYIOMINX YCIOBUSIX:

1. IlluprHa OXpaHHOTO LETUKA MEXIY BHIEMOYHBIMHM y4aCTKaMU COCTaBJsIa 26 M;

2. Ha yuyactkax koHBeiepHoro mrpeka 18-8, pacmonoxxernHoro B 3oHax [1I'J] 6110 10-
MOJIHUTENHHO YCHIIEHO OCHOBHOE KPEIUICHHE BHIPAOOTKU C YBEITUYCHHEM IIOTHOCTH aHKe-
pOBaHMs MOPOJI HE MEHEE YeM B 2 pasa.

VY cTaHOBIIEHO, YTO 32 BECh TEKYIIMH MEPUOJ MHCTPYMEHTAIbHBIX HAONIOACHUM MaKCH-
MajbHasi CKOPOCTh COJMMKEHHUSI KPOBJIM M MOYBbI (BEPTUKAIBLHOW KOHBEPreHIMHU MOPOJI) Ha
3amepHbIX ydacTkax (Ne 4, Ne 5), pacmonoxenusix B 30He [1I']] Opu1a mocturayra Ha pac-
crostauu 30 — 40 M oT pacnionoxkeHus gaBbl 18-10 u cocTaBmsiia 10 2 MM/CYT.

3. Ha 3amepHbIX yuyacTkax, pacnoioxkeHHbIX BHE 30HbI [1I'/] cpenHsst ckopocTh KOHBEp-
TEHIMU MTOPOJ] U3MEHSIaCh Ha paccTostHUU OT JiaBbl 10 500 M u coctaBisuia 1 mMm.

4. CpenHee MakCUMaJIbHOE 3HaYEHHE OOIIMX CMELIEHUI BhISIBIEHO Ha ydacTke 3Y Ne 3 u
cocTaBWIO B 58 MM (cpeqHee 3HaYeHHUE MO MATH 3aMepHbIM IyHkTam). [Ipu 3ToM cpenne-
B3BEIIIEHHAs: CKOPOCTh KOHBEpreHIuu nopoA coctasmia 0,46 mm/cyT. 3a nepuon 6 mec. Ha-
OmoeHnii. IT0 0OBACHSAETCS T€M, UTO JaHHAs 3aMepHasl CTAHLMS 3aJI0KEHA Tepes JaBou
BHE BJIMSIHUS OIIOPHOTO JABJICHUS U HA HEM 3apEerucTPUPOBAHBI 3HAYEHUSI CMEILICHUI B 30HE
ONOPHOTO JABJICHUSI, B 30HE JMHAMUYECKOI'O OINEPEkKAIOIIETO OMOPHOIO JIaBJICHMS, B 30HE
JMHAMUYECKOTO OMOPHOTO JABJICHUS 3a JIaBOM, B 30HE CTA0MIM3allMU CMEIICHUH (CcTaTuye-
CKasl COCTABJISIFOIIAsI OIIOPHOT'O AABJICHHUS.

5. B nacrosumit MOMEeHT BegeTcst 00paboTKa JaHHBIX, MOJYYEHHBIX X0/1€ OTPaOOTKHU BbI-
€MOYHOro ydacTka 18-8, ¢ 3aMepHBIX CTaHIMH, YCTAHOBJIEHHBIX B 18-6 KOHBeWEpHOM
IITPEKE, HO YK€ ceifuac, mo (akty oTpabOTKH ABYX BHIEMOYHBIX ydacTKoB 18-10 u 18-8 B
BOCXOJISIIIIEM MOPSAJIKE, MOXKHO CJIeNIaTh MpeBapUTeNbHbIE BHIBOABL: 1. — 0TpaboTka B BOC-
XOJsIeM Topsiike Oblila OCYHIECTBJICHA MPU HAJUYUM YMEHBUIEHHBIX Ha SMETPOB MEXK-
CTOJIOOBBIX IEIMKAX, MO CPABHEHUIO C BhIeMOYHbIMU ydacTkamu 18-31 m 18-29, otpalo-
TaHHBIX HUCXOISIINM MOPSAJIKOM Ha OJIMHAKOBOM Ii1yOWHE 3alieTaHusl, B aHAJIOTUYHBIX TOP-
HO-TEOJIOTUYECKUX YCIIOBHUSAX, 2. — IIPU BOCXOSIIEM MOPSAKE OTpabOTKU ObLIO oOecreyeHa
HaJIe)KHAsl COXPAHHOCTh YaCTH BEHTWJIALIMOHHOTO MITPeKa (YaCTUYHOE MOAIePKaHKUE) U KaK
CJIEJICTBUE — CTA0MIIBHOE T'a30yIIpaBICHHE
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8. Kononanos H.M. CoBepiiieHCTBOBaHHE CIIOCOOOB YIPABJICHUSI TOPHBIM JaBICHUEM B
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Ha COMCKAHHME YYEHOM CTENeHU KaHauaaTa Texuuueckux Hayk. — Kemeposo, 1994.

9. VccnenoBanue BIUSHUE KPAaeBOW 4acTH OTpabaThIBAEMOro0 OYMUCTHOTO 3a00s 1825 mu
1827 Ha cocTosiHME OXPAHHOTO LIeJIMKa U OXpaHsieMol yactu BeipaboTku / B.M. Anydpues,
A.B. Pemesos, JI.M. KonoBanos, A.B. Poraukos, K.A. ByonoB / Marepuanst Mexperno-
HAJIBHOM HAyYHO-IIPAKTHYECKOW KOH(pepeHN «CUCTEeMHBIN MOIX0/] K CO3/IaHUI0 BBICOKO-
3G (HEeKTUBHBIX YrieI00bIBAIOIINX TPEANPUATUHI C UCIOIb30BAHUEM HAYKOEMKHUX TEXHOJIO-
ruit», 17 anpens 2008 r., Kucenesck.

10. UccnenoBanue 3¢ (HeKTUBHOCTH MEPONPUATHI MO CHIDKEHHUIO BIUSHUS TOPHOTO J1aB-
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VK 622.236.22
E.B. Ilyzaues, I1.A. Kopnees

NCCIEJOBAHUE DOHEPI'TOEMKOCTHU NPOLHECCOB PA3PYHIEHUSA I'OPHBIX
MOPOJ ITPH ITPOBEJAEHHNU BBIPABOTOK

Pazpymienue ropHbIX MOpoA ABISETCS OAHUM M3 OCHOBHBIX IMPOLIECCOB, COMPOBOXKIA0-
UX pa3paboTKy MECTOPOXKICHHH MOJIe3HBIX HCKomaeMbIX. [Ipu mpoBeeHnH rOpHBIX paboT
B Poccuiickoii denepannu 3a roj] U3BJIEKAETCS HECKOJIbKO MWJLUIMAPJOB KyOUUECKUX MET-
POB MOPOJI, MPU ITOM pacxoayeTcsi okojio 30 % 37IeKTpOIHEPTHH, €KET0IHO BhIpadaThIBae-
Mo B Poccum, MUJIJIMOHBI TOHH U3HOCOCTOMKMX CTajied u criaBoB [1].

K nacTosimieMy BpeMEHH HAKOIUIEH 3HAYUTEIbHBIN TEOPETUUYECKUI U MPAKTHYECKUIN Ma-
Tepuaja B 00J1aCTU UCCIEAOBAHUS YPHEPrOEMKOCTH MPOLIECCOB PA3pPYILIECHUSI TOPHBIX MOPOJ C
KCTOJIb30BAHUEM JMCKOB, IIAPOIIEK, BHICOKOHAIIOPHBIX BOJASHBIX CTPYM, B3PhIBUATHIX BE-
IIECTB U HEB3PHIBYATHIX pa3pylIalomUX cOCTaBoB. [Ipyu 3TOM ycTaHOBJIEHO, 4TO Hauboyee
MEPCIEKTUBHBIM CIIOCOOOM Cpeld HHUX SIBISETCS MEXaHMYECKOE pa3pylIeHUE HCIIOIHU-
TEIBLHBIMU OpPTaHaMH MPOXOTUYECKUX KOMOAHOB.

O4eBUIHO, YTO CHWIKEHHE YICIbHBIX SHEPreTHYECKUX 3aTpaT Ha TOHHY JAOOBITOTO YTJIs
SIBJIIETCS. OCHOBHBIM YCJIOBHEM YCIICITHOTO Pa3BHTHS JFOOOTO TOPHOIOOBIBAIOIIETO TPE/I-
MIPUSATHS, B CBSI3U C UeM pa3paboTka sHeprocOeperaronux TeXHOJIOTUN MPeICTABIIAEeTCS aK-
TyaJIbHOM HAYYHO-ITPAKTUYECKOU 3aJaUeH.

N3 mpakTuky 3KCITyaTaliiy TOPHBIX BBIPAOOTOK M3BECTHO, YTO MIPH YBEIUYCHUU TTyOH-
HBI 3aJI€TaHMs IJIACTOB MPOUCXOAUT YCIOKHEHUE MPOXOJKH FOPHBIX BHIPAOOTOK U UX IMOJ-
JepKaHUS B BUJY YBEJIMUYEHHS] TOPHOIO JABJICHUS HA KPEIb W MOPOJIbl, OKPYKAIOIIUE BbI-
pabOTKH, YTO HEMOCPEJACTBEHHO MPHUBOIUT K POCTY CKJIOHHOCTH TMOPOJ K OOPYIICHHUIO U
BBIIABIMBAaHMIO. VcTIOnb30BaHNe OCOOEHHOCTEH HAIPSKEHHO-AS(OPMUPOBAHHOTO COCTOS-
HHUSI TOPHBIX MOPOJI, SBJISIETCA OJHUM M3 MEPCHEKTUBHBIX HAIPABJICHUNA CHUXEHHUS YHEPTO-
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€MKOCTH TIPY MPOBEJICHUU MPOXOT4ecKuX padot. OCHOBHAsS Hjes MpeasiaraeMoil TeXHOJIO-
THH 3aKJTI0YAeTCsl B HAMPABJICHHOM MEPBOOYEPEITHOM Pa3pyIICHUN UCTIOTHUTEIHHBIM Opra-
HOM KOoMOaliHa HeyCTOWYMBBIX TOPHBIX MOPO/I, CKJIOHHBIX K BBIJJABITUBAHUIO.

J1J1st BBITIOTHEHHMSI MCCIICIOBAaHUI B YKa3aHHOM HAIpaBJICHUH pa3padoTaHa labopaTopHas
YCTaHOBKA ISl OTIPEACIICHUS] YJHEPTOEMKOCTH MPOIECCOB pa3pyIICHHsI TOPHBIX TOPOJ MPH
MIPOBEJICHUHU TOPHBIX BBIPAOOTOK (pUCYHOK 1).

10

Pucynok 1 — JlaGopaTopHasi ycTaHOBKa JIJIsl UCCJIEIOBAaHUSI SHEPIOEMKOCTH MTPOLIECCOB pa3-
pYILIEHUsI TOPHBIX MOPOJI IPH NMPOBEACHUH BHIPAOOTOK KOMOAIHOBBIM CLIOCOOOM

DKcrnepuMeHTaJabHasi yCTaHOBKAa CMOHTHpOBaHa Ha 0a3e cBepiwibHOro cranka CHI5-
11 u Brimrouaet B cedst Tpexdaszuslii Tpanchopmarop 1, TaxorenepaTop 2 ¢ TaXOMETPOM 3,
Tpex(a3Hblii CUETYMK AKTUBHOW 3HEpruu 4, TMHAMOMETPHI 5, CTpyOLHHY 6, CBEpJIO C aj-
MAa3HOW HaIlalKoW 7, a TAKXKE MEXAHWU3M U3MEHECHUS BEJIMYMHBI TOAAYH, COCTOSAIINN U3 PO-
nvka 8, Tpoca 9 u rpysa 10.

JlabGopaTopHble UCHIBITAHUS OCYIIECTBIISIOTCS cleAyromuM oOpa3zoMm. HcnbiTyemblit 00-
paser] ropHOH MOPOBI TOMemaeTcsi B cTpyornuny 6. PerynupoBanue rpy3om 10 u Benmuu-
HOW 00xatus oOpa3na cTpyOIMHON MPOU3BOANUTCS 3aJaHUE YCUJIHS MOAaYl IIOPOAOPaA3pPY-
HIAIOIIET0 UHCTPYMEHTA U CTENEHU HaNpsHKEHHO-Ae(OPMUPOBAHHOIO COCTOSIHUS 00pasiia.
Brluncnenne sHEPrOEMKOCTH pa3pyLIECHUs UCCIEIYEMO TOPHOUM MOPOABI OCYIECTBIIAETCS
MIOCPEJCTBOM JIEJICHUS] SHEPTUH, 3aTPAYEHHON Ha pa3pylLIEHUE, ONPEAEIIEHHOMN 10 CUETUUKY
ANEKTpOodHepruu 4, Ha 00BEM pa3pyLIEHHOW rOpHOM MopoAbl. B mponecce mpoBeneHus sKc-
MEPUMEHTA OCYIECTBISIACh (PUKCALMS CIAEAYIOIUX MapaMeTPOB:

e bokoBoro gaBieHus B CTpYOLIMHE Gy, KT;

e VYcuius nojgauM nopojopa3pyaronero nHerpyMmenra F, kr;

e CkopocCTH BpaieHus ABurarens V.., 00/MuH;

[ToTpebnsemoii akTUBHOM SHEPruM Ha pa3pyuienne W, kBT 4;
OGbeMa 06pa30BABIIErOCs OTBEPCTHS PH PA3PYIICHAN V, MM,

Maccbl pa3pyleHHON TOPOIbI, IP.;

DHeproeMkocTu npouecca paspymenus Hy, kBT.

TectupoBanue y3710B J1a0OPaTOPHOIN YCTAHOBKH OCYIIECTBISLIOCH TOCPEICTBOM OTIpEIe-
JIEHUS YHEPTOEMKOCTH pa3pylieHus kKyondeckux oopasor 100x100x100 MM, U3TOTOBIICH-
HBIX U3 MEJIKO3EpHUCTOro 0eToHa ¢ ucnoiab3oBanueM 1eMenta mapku M400. CooTHomieHue
necka u BoJibl B OeToHe coctarisuio 1,5:1. [Ipenen mpodHOCTH ipH C:KaTUX 00pa3IoB ompe-
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JeIsiics yepe3 3 CyToK 1ocie U3rotoBieHus (pucyHok 2). [Ipu npoBeneHnn MEXaHUYECKUX
WCIIBITAHUN UCTIOIB30BANICS CEPTUPUIIMPOBAHHBIN UCTIbITaTeNbHBIN KoMITIeKe MK-500.01.

Pe3ynbpTaThl MpOBEAECHHBIX M3MEPEHHUI IOKa3ajau, YTO CPEIHsSs SHEPrOEMKOCTh pa3py-
[ICHHS UCHBITYEMOTO 00pasla ¢ MPEeesioM NMPOYHOCTH HAa OJHOOCHOE CXKATHE Oy omn =
4,3 mlla cBepienuem coctaBmia 1531 kBr-u/M’.
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Pucynok 2 — I'paduk Hanpspkenue-nedopmanus
NP UCIIBITAaHUK 00pasia

[TonyueHHOe 3HaUYEHHE YHEPTOEMKOCTH 3HAYMTEIBHO MPEBOCXOJUT JaHHBIA MOKa3aTelb
paboTHI MPOX0aUeCKOro KombaitHa, coctapistonuii B cpeaaem 0,2 — 1,7 kBT u/M° [2]. OTO
OOBSICHSIETCS OTCYTCTBUEM (PU3MUECKOTO MOAETUPOBAHMS CKOJIA B TAOOPATOPHOM yCTaHOB-
Ke KOTOPOE COIMPOBOXKIAET pa3pyllieHUEe TOPHON MOPOABI MIAPOITKOM, a TAK)KEe HE COOTBET-
CTBUEM psiJia TapaMeTPOB Pa3pyIICHHS PeaIbHOMY IPOIIECCy.

[ToMumMo ompeneneHusi YHEProeMKOCTH pa3pylIeHUsi, IPU MPOBEACHUU TECTUPOBAHUS
71a00paTOPHOM YCTAaHOBKHM ONpENEIssiaCh CTENEHb BIUSHUS YCWIMS MOJayd CBEpJia Ha
SHEPTreTHYECKUE MapaMeTphl Iporecca sl CIydyaeB CBEpJICHUS 0oOpas3lia B HaIpPsSKEHHO-
neOopMUPOBAHHOM COCTOSIHMHU M 0e3 cokaTus (pucyHOK 3). B kauecTBe KOMIUIEKCHOTO TO-
Ka3aTressl SHEPro€MKOCTH TMPOIecca pa3pylieHUs] ObUT MPUHAT TOK HArpy3Ku JBUTATElNs Jia-
O0OpaTOpHON YCTaHOBKH.

B mporecce mpoBeneHus 3KCIEPUMEHTOB OBLI BBISBIECH POCT YPOBHSA TOKa HArpy3Ku
ACMHXPOHHOI'O JBUTaTeNsl Ja0OpaTOPHOW YCTAHOBKH, MPU YBEJIMUYECHHH YCWIMS MOAAYH
cBepia. [Ipu 3TOM KOIMYECTBEHHOE COIMOCTABJICHUE JAHHBIX BEJIIMYWH IS 00pasiia, Haxo-
JSIIETOCsS B HAIPSHKEHHO-Ae(OPMUPOBAHHOM COCTOSTHUH, W ISl 00pa3iia 6e3 cxxkaTtusl Io-
3BOJISIET YTBEPIKIATh O HAJTMYHMH BIUSHUS CTETICHU 00)KaThs o0pa3iia Ha SHEPTrOEMKOCTh €ro
pa3pylieHus, YTO B KOHEYHOM HUTOTE MOJTBEPKIA€T BO3MOKHOCTh CHIXKEHUSI IHEpreThye-
CKHX 3aTpaT MpHU MPOBEACHUU MPOXOAUECKUX pabOT MOCPEACTBOM MPEaBAPUTEIHLHOTO pac-
YeTa TeOMEXaHUYECKUX MapaMeTpOB pa3pylracMoro MaccHaa.
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PucyHnok 3 — 3aBUCHMOCTB TOKa JIBUraTesst Ja0OpaTOPHOM YCTAHOBKU OT BEJIMYMHBI YCHIINS
Ha CBEPJIO

JlanbHel1ee UCCiieI0BAHUE BBISIBICHHBIX TEHJCHIIUNA C MPUBJICUCHHUEM MaTEMaTUYECKO-
r0 MOJEJIMPOBAHUS TTO3BOJIUT OCYIECTBUTH KOJTUYECTBEHHYIO OLIEHKY CHUYKEHUS YAEIbHBIX
HHEPreTUUECKUX 3aTpaT U pa3paboTaTh alropuT™m 3HEProdhPexTUBHOTO (PyHKIIMOHUPOBA-
HUS MPOXOTYECKUX MAILHUH.

CIIMCOK JIMTEPATYPBI
1. ITporacos FO.U. Pa3zpymienue ropusix nopoa. — M.: MITYVY, 2002. — 453 c.
2. bpuraes B.JI., 3ambinuisieB B.®. T'opHble Mamunbl 1 komiuiekesl. — M.: Henpa, 1984.
—288c.

YK 624.21:624.19
B.C. 3abyza, B.I'. /lykbanoe

POJIb KOHTYPHOI'O B3PBIBAHUA B ITPOLHECCE ITPOBEJIEHUA
I'OPU30HTAJIBHBIX I'OPHBIX BBIPABOTOK

Paznuyator 1Ba MeTOma B3pHIBHBIX PadOT MpH MPOBEACHUU TOPHBIX BHIPAOOTOK — OOBIY-
HO€ B3pbIBaHUE U KOHTYpHOE. OOBIYHOE B3PbIBAHUE IOIYYMIIO YPE3BbIYAHO IIMPOKOE pac-
IPOCTPAHEHUE, HECMOTPSI Ha CEpbe3HbIE HEOCTaTKU. Tak, (PaKTUYEeCKUE KOHTYpPBI MOJIOC-
Tell BBIpAOOTOK, KaK MPABUIIO, HE COOTBETCTBYIOT NMPOEKTHBIM. IMeloT MecTo Oosbliine mne-
pedOpBl U Ype3MEPHBIE HAPYIICHUs TPEUMHAMU 3aKOHTYPHOro Maccupa. TpemmHooOpaso-
BaHUE B 3AKOHTYPHOM MAacCHBE OTPULIATENIBHO BIIMAET HE TOJIBKO HA IIPOYHOCTh U yCTONYH-
BOCTbH TOPOJI KPOBJIM U CTEHOK TOPHBIX BRIPAOOTOK, HO Ha 0€30macHOCTh padoT, 0COOCHHO B
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npu3a00HOM MPOCTpPAaHCTBE. TPEHmMHBI — aKKYMYIIATOP SIOBUTHIX T'a30B, 00pa3yOIINXCS
npHu B3pBIBHBIX paboTax. [lepebopsl mopoabl SBISIOTCS MPUYMHONW YBEIMYEHHUS OObEMOB
paboT 1o MOrpy3Ke U TPAHCHOPTUPOBKE MOPOJBI M 3a0yTOBKE 3aKPEMTHOTO MPOCTPAHCTBA, a
IPU MOHOJIUTHOW OETOHHOM Kperu — OOJBIINX MepepacxogoB OETOHA.

KontypHoe B3pbIBaHHE — CIOCOO MPOU3BOACTBA B3PBIBHBIX pa0oT, IPU KOTOPOM JIOCTHUTA-
€TCsl MaKCUMaJIbHOE MPUOIMKeHne (akTudeckoro npoguis BeIpabOTOK U BBIEMOK K IPO-
€KTHOMY IIPU COXPAaHHOCTH CILJIOIIHOCTH MAacCHBa FTOPHBIX MOPO/I.

Jljis ipoBe/ieHrsl TOPHBIX BBIPAOOTOK KOHTYPHBIM B3pbIBAHUEM HEOOXOJUMO BBITIOIHSATH
CJIEYIOIINE MEPOTIPUSTHUSA:

a) BBICOKOTOYHAsI peajn3alys NapaMeTpoB, YKa3aHHBIX B MACIOPTaX OypOB3pPBIBHBIX pa-
00T, T. €. Ha/I0 TOYHO pa3Meyarh MIYPhI, a Tpu OyPEHUU CTPOTO BBIJACPIKUBATH YIIIbI HAKIIO-
Ha IIITYPOB K MOBEPXHOCTHU 320051 BBIPAOOTKH;

0) ymeHblieHue B 2...4 pa3a NpoTuB OOBIYHOM SHEPTHUU B3phIBA B OKOHTYPUBAIOIIHUX
HIypax;

B) MpUMEHEHHE 0CcO0Oro MEeToAa pacueTa MapaMeTpoB 3apsAl0B U PACIOIOKEHHS LITY-
pOB.

[Tepen magasiom pabOT MO TPOBEACHHUIO BBHIPAOOTKM KOHTYPHBIM B3PBIBAHHEM JOJKEH
OBITH pa3pabOTaH U CKOPPEKTUPOBAH MACHIOPT OYypPOB3PHIBHBIX PaboT.

AHanu3 NpUMEHEHUs KOHTYPHOTO B3pbIBaHus [1, 2] mokazan cienyroniee. YMEHbIIEHUE
KOHIIGHTpAIlMU B3pbiBa Ha | M mmypa Jocturaercs 3a cueT npumeHenus BB c Bwicokoii
(360-450 cM’) paGoOTOCIIOCOOHOCTHIO B IATPOHAX Maoro (21-24 Mm) win npuMereHus BB
B [TATPOHAX OOBIYHOTO (32-36 MM) Auamerpa, Ho Maioii (260-300 cM’) paGoTocnocoGHOCTH,
a Takke KOMOMHAIMM JBYX MEpPBBIX cOco00B. briarogaps yBelMYeHHOMY 3a30py MEXIY
IUaMEeTpPOM LInypa u narpoHoM BB cHmkaeTcs mIOTHOCTD 3apshKaHUs U CBA3aHHOE C 3TUM
JAaBJICHUE Ta3a Ha CTeHKHU mmnypa. [Ipu KOHTYpHOM B3pBIBAHUM MPUMEHSIOT TPU THUIA KOH-
CTPYKLHMH 3apsjia — ¢ paAHalibHbIM, OCEBBIM U PaJAHAIbHO-OCEBBIM 3a30pOM. 3apsijibl C pa-
JIUAbHBIM 3a30pOM MPUMEHSIOT NPH Hcronb3oBaHuu BB B marponax manoro nguamerpa, ¢
OCEBBIM — IIPU HcIoNb30BaHUU BB B marponax aquamerpom 32-36 mwm; 3apsbl ¢ painaibHO-
OCEBBIM 3a30pOM MPUMEHSIOTCS B cilydasix, koraa BB umeror Gonburyro paboTtocmnoco6-
HOCTh, HO MaJIblil AuaMeTp narpoHa. [I[puMeHeHne KOHTYPHOTO B3pbIBaHUS YMEHBIIAET TITy-
OWHY TpelIuH B MOPOJTHOM MaccuBe B 4-7 pas, mepedop mopoasl MpUMEpHO B 3 pas3a u 3a-
METHO CHIDKAET 3aTparbl Ha KperieHue 1 M BeipaboTok — B 1,5 pasa.

B pab6orax [1, 2] mpuBOIUTCS 3aBUCUMOCTH PACCTOSHUS MEXKAY OKOHTYpPHBAIOIIUMU
HIMypamMu B TOPU30HTAIBHBIX BBIPAOOTKaX OT KOA(PPUIMEHTA KPEMOCTU MOPOJ MO IIKae
mpod. M.M. IlporogssikonoBa. Tak, Hanpumep, npu f = 3 3TO paccTOSHHE COCTABISET
75 cm, a ipu f = 10 ymenbmaercs 1o 45 cm. HMccinenoBanus B pabore [3] 3aBUCHMOCTH
BJIMSIHUSL KOHTYPHOTO B3pPBIBAaHUSI Ha CKOPOCTb MPOXOJKU BBIPAOOTOK MPHU PA3TUUHBIX YCIIO-
BUSX MOKa3aJIM CIEAYyIOLIee: MIPU UCIIOJIb30BAHUM KOHTYPHOI'O B3pbIBAHUS BO3HUKAET HEOO-
XOAMMOCTh B OypEeHUU JOMOJHUTEIBLHOTO YUCa IIITYPOB, U3MEHAEMOTO Ji Pa3IMYHbIX yC-
noBuii B npenenax 19...28 % s Beipabotku ¢ S = 10 M2 mmu 17...24 % JUISL BBIPAOOTKH C
S =20 Mm%, mpuUeM ¢ yBeTHYCHHEM f HMEET MECTO OTHOCHTENBHOE COKDAICHHE MPHPOCTa
YHCIIa OKOHTYPHBAIOMMX MITypoB. CKOPOCTH POXOAKH BEIPAGOTKH ¢ S = 10 M° IpH KOH-
TYpHOM B3pbiBaHuM CHU3UTCA B 1,14 paza ipu =10 u B 1,18 paza npu f = 20. Jlyns BeIpa-
6otk ¢ S =20 M yYKa3aHHbIC TTOKa3aTeIu COCTaBAT cOOTBeTCTBEHHO 1,1 u 1,24 pa3a. boinee
WHTEHCUBHOE COKPAILIEHHE CKOPOCTH MPOXOJKH MPHU MOBBIMIEHUH f MOXKHO OOBSICHUTH CHU-
’KEHHEM B 3TOM CIIy4dae MPOM3BOAUTEIBHOCTH OypOBOTO O0OPYIOBaHMS. YIBOCHHAsS MPOU3-
BOJIUTEBHOCTh CPEJICTB OypeHHUs MO3BOJISIET HE TOJIBKO KOMIIEHCHPOBATh CHHKEHHUE CKOPO-
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CTH NP KOHTYPHOM B3pBIBAHMM, HO M IOJIy4YUTb, IIpU O0Jiee BBICOKMX 3HauyeHUAX f ee mpu-
paleHue.

Jlst BeIpaGoTKH ¢ S = 10 M MPH MCTIOTB30BAHKIE GYPOBOTO 0OOPYIOBAHHS C IPOM3BOIH-
TEIbHOCTHIO, YBEJIMYEHHOW B JBa Pa3a, CKOPOCTb MPOXOAKU MPH KOHTYPHOM B3pPbIBAHUU
npu f=14...16 paBHa, a ipu f = 18...20 npesbIimaer Ha 26...41 % ckOpOCTh MPOXOAKH BbI-
pabOTKH OGBIYHBIM B3PHIBAHHEM; U BHIPAGOTKH ¢ S = 20 M’ HCIIONB30BaHHE KOHTYPHOTO
B3pbIBaHUS C OypeHHUEM IIITYPOB OOJIee MPOU3BOJUTEIBHBIM 000pPYI0BaHUEM O0OECIIEUNBAET
yBEJIMYEHUE CKOPOCTH Mpoxoaku oT 7% npu £ =10 no 26% npu =20 [3].

Hcnonb30BaHre KOHTYPHOTO B3pBIBaHMSI MMO3BOJIMIIO: OTKA3aThCs OT TSKENBIX Kperen u3
MOHOJIUTHOTO O€TOHA M METAINIMYECKHX apOK, & BMECTO HUX MPUMEHHUTh HAOPBI3T-0ETOH H
AHKEPHYIO KpEellb; NPaKTUUYECKU JIMKBUIUPOBAThH MPOLECCHl TPEIIMHOOOPA30BaHUs B 3aKOH-
TYpPHOM MAacCHUBE, YCTOWYMBOCThH KOTOPOTO PE3KO Bo3pocia.[4]
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PA3PABOTKA MECTOPO)KZ[EHHPI HE®OTHU UTA3A
VIIK 622.323

B.B. Pocmosues, B.H. Pocmosuees

POCCHUA HYKJAETCSA B YCKOPEHHOM BOCITPOU3BO/JACTBE 3AITACOB
HE®TU U TA3A

Hedt1pb u raz Poccun — MomHblil GpyHIaMEeHT €€ SKOHOMHUYECKOTO Pa3BUTHS U MOJIUTHYE-
ckoii crabmnbHocTU. Haunnas ¢ 1999 rona, o6bembl 1o00bun HeTH U KOHAEHCaTa B Poccuu
MOCTOSIHHO pacTyT. bosee Toro, B 2011 roay no stomy nokasarento Poccusi, 1o0bIB Oosee
500 MuTMOHOB TOHH He(TH M KOHJIEHCATa, BHIILIA Ha IEPBOE MECTO B Mupe, oborHaB Cay-
I0BCKyt0 Apasuto. HecMoTpst Ha Takoil ycrex, MHOTHE YYEHbIE U CTIEIIHAIUCThI C TPEBOTOM
oOpamjaroT BHUMaHWe Ha TO, YTO TEMIBI MpUpocTa A00buM, HaunHas ¢ 2004 roma, HEyK-
noHHo naaawoT [1]. B 20011 roxy npupoct 100b14M COCTaBUI UyTh 0O0JIbILIE OHOTO MPOIEH-
ta. [Io MHEHHIO TOKTOpa reojIoro-MUHEPATIOrMUYeCKUX HayK reHepanbHoro aupekropa OAO
«Cu6HAIl» A.M. bpexynnosa, wieH koppecnoraentra PAH .M. Hectepoa, 6e3ycioBHO,
BBIIAIONINXCS Te0soroB Poccuu, 3TOT pocT AOOBIYM MPOUCXOIUT O€3 CyIIeCTBEHHOTO YBe-
JTUYCHUS KaluTadu3alud Beaymux GupM cTpanbl. Takoe, IO ©X MHEHHUIO, BO3MOXHO TOJIb-
KO 3a CYET CHUKCHHsI TPOTUBOJABJICHHS HA YCThE CKBA)KHMH, UYTO BEAET K MPEKIAECBPEMEHHO-
MY HCTOIIEHUIO U POCTY OOBOAHEHHOCTH MPUPOAHBIX 3anexeit HedTH [2]. bomee Toro, onn
nuiyT: «Ilo HamMM pacueram U3 TPAAUIIMOHHBIX KOJUIEKTOPOB T'OJ0BOM YPOBEHBb JOOBIYN
HedTu B 3amagnoin Cubupu xk 2020-2030 rr. cHu3uTes 10 S0 MITH.T, @ TOTPeOHOCTh B CTpaHe
coctaBut He MeHee 500 mutH. T/Ton. D10 Katactpoda!» [2]. He MeHbITy0 03a004€HHOCTH 110
3TOMY BOINPOCY BBICKa3bIBAET M KaHAUAAT TexHuueckux Hayk H.M. baiikoB [3]. On noauep-
KuBaeT, 4yTo Poccust oOmamaeT 3HaUMTENBHBIME pecypcaMy HE(TH, HO HadaJbHBIE 3arachl
He(dTU yxe BbIpaboTanbl Oonee yeM Ha 50 %. Crenenb BbIpaOOTaHHOCTH 3alacOB KPYITHBIX
MecTopoxeHul mpubmmkaercs k 60 % [3]. Mcxons us 3toro, oH cunrtaet: «OgHAKO peatb-
HOE TIOJIOKEHHE JIeNl ¢ A0ObIYel He)TH He aeT OCHOBAaHHMM PacCYMTHIBATh HA COXPaHEHHE
€€ TEKYILEro YpOBHS, HE TOBOPs O €€ HapalllMBaHWH, Kak npeaycmarpuBaet «9C-203» [3].
dopcupoBaHHbIil 0TOOP HEPTU MPUBOAUT HE TOJIBKO K MPEKIECBPEMEHHOMY OOBOIHEHUIO
CKBa)XXHMH, HO U 3HAYUTENBHO CHIKAeT kodpduuuent u3piedenns Hedru. [lo nmerommmces
JAHHBIM, Ha 3aMaJHO-CUOMPCKUX MECTOPOXIEHUAX OH cocTaBiseT 20-25 %, BMecTo mnpo-
exkTHBIX 45 % [3]. B mocnennue 15 net, cBOO 03a00UEHHOCTH MO BOMpOcaM HePTeA00bIUH,
1 0COOEHHO, HE OIEepeXAarOIIMX TEMIIaX IPUPOCTA 3aM1aCOB, SABIISIOMIUXCS OCHOBOM JUIsl yBe-
JUYEHMs TEMIIOB IpupocTa 100b14M, BbickasbiBasin: @.K. Canmanos [4], E.A. Ko3nosckuit
[5], A.H. Imutpuenckuii [6], H.K. baitbakos [7], B.A. Cxopo6oraros [8], M. benonun, O.
[Mpumena [9], u mHorue apyrue. OnHa U3 NPUYUH HETIPOCTOTO MOJIOKEHUsI B He(Te 00bI-
BAIOIICH OTPACIH, IO MHEHHUIO OOJIBIIMHCTBA T'€0JIOTOB, CIOKMIACH W3-3a JIMKBUAAUN Mu-
HUCTEPCTBA T'€OJIOTMH U €r0 CTPYKTYpP, 00€CIEUNBAIOIIUX [IJITAHOMEPHBIM MIPUPOCT 3a11acoB,
ornepexaronii oobembl 100buu. Hanexapl Ha To, 4TO HedTera3oBble KOMIaHUH, paboTas
Ha TUIOMIA/ISAX pacmpeesieHHoro GoHaa, OTpaHNYEHHBIX 0 IUIOMIA/IH, C BBISBICHHBIMH 3a-
JIe)KaMU B OTIPENICTICHHBIX CTpAaTHrpapuuecKux WHTEpBajaxX CMOTYT 00ecIeunTh HEOOX0Iu-
MBI IPUPOCT HOBBIX 3aMACOB, HE ONpPaBAAIUCH. «JIOCKYTHOE OAEsI0» POCCUMCKUX HEAp
3HAYUTENILHO OCJIOXHWJIO pErHOHalibHbIE HayyHble Teosiormueckue oboOmieHus. Ha nHam
B3IVISLJI, BBIXOJl U3 ATOrO KPUTUYECKOTO IMOJIOKEHHSI OJUH — HEOOXOAMMO PE3KO YBEIMYUTH
reoJI0ropa3BeoYHbIe padOThl, HAIIPABJICHHbIE HA IOUMCKH KPYMHBIX 10 BEJIMYMHE 3al1acoB
MECTOPOXKJIeHUN HeTH U ra3a 3a CYeT IEJIEBBIX OTYUCICHU Ha BOCHPOU3BOACTBO MHHE-
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PaIbHO-CHIPBEBOM 0a3bl CTpaHbl. DTO HE BO3BpAT B MPOILIOE, a 3TO — MPOBEPEHHBIN, Ha-
JEXKHBINA MyTh CO37aHUsI MOIIHOM pecypcHOM 0a3bl Poccuu. DTH cpencTBa OKHBI OCTa-
BaThCs I0J1 MOJIHBIM KOHTPOJIEM IOCYAapCTBEHHOM CTPYKTYpPbl COIOCTaBUMOM ¢ MuHucrep-
ctBoM reosnoru CCCP. Beraer Bomnpoc, 1€ Takue MECTOPOXKIEHUS MOTYT OBITh OTKPBITHI.
Ha mepBbiil B3m1siq Haubosee MpUBJIEKAaTEIbHBIMU ABIISIOTCS IIENb(bI HAIIMX CEBEPHBIX U
JabHEBOCTOUHBIX MOpei. DKkojoruueckas karactpoda B MeKkCHKaHCKOM 3aJlUBEe U THOeIb
OypoBoii ycTaHOBKH B OXOTCKOM MOpPE CBHAETEIBCTBYIOT O CIIOKHOCTH OCBOEHUS HIenb(a,
OCOOEHHO B CEBEpPHOM MOJyIIApHH, TAe Oojiee 8 MecslleB IOCIOACTBYIOT Jpeildyromue
apabl. Ecau 5TH MecTopoxaeHust OyyT OTKPBITHl M HAUHETCS UX OCBOEHHUE, OCTPO BCTAHET
BOIIPOC O PEHTAOENBHOCTH 3TOW He(PTHU B cpaBHEHHE C ONMMKHEBOCTOYHOW. bombiime mep-
CHEKTHBBI PsII YUEHBIX CBS3BIBAIOT C 3eMisiMu KpacHosipckoro kpast, MpkyTckoil obmactu,
SAxyTuu u, BO3BMOXHO, ¢ 3eMisiMU [lanbHero BocToka. DTu TeppUTOpUH OIPOMHBI IO ILIO-
1IaId U JIMIIEeHbl HOpMalibHOM HedTerazoBoil uHPpacTpykTypsl. Eciin naxe 3aBrpa mpucry-
MUTH K U3YYEHUIO 3TON TeppuTOpHuu mnorpedyercs ne menee 20 — 25 net ans 3¢ (HeKTHBHOTO
OCBOEHUS ITUX TEPPUTOPUN. SIPKUM MPUMEPOM JUIUTEIBHOCTH MIPOLIECCa OCBOEHHUS OTPOM-
HBIX TEPPUTOPHUI MOXKET city:kuTh 3anannHas Cubups. [11aHoMepHbIe, MIMpOKOMACIITAOHBIE
Te0JIOr0-pa3BeI0vHbIe PabOThl HA HEPTH U ra3 37ech ObuTH HavaThl B 1948 romy. B 1953 ro-
Iy OBUT MONTy4YeH MEPBBIM MPOMBINUICHHBIA MPUTOK Ta3a, a B 1960 romy mepBbIil MpOMBIII-
neHHbId TpuToK HeTU. CyllecTBEHHbIE MPUPOCTHI T00bIYM HEPTH OB AOCTUTHYTHI, Ha-
yuHas ¢ 1966 roma, mociie BBoJA B AKCIUTyaTaluio HeTsiHOro ruranta Camomiopa U ero
OMKalIIMX CITyTHHKOB. Jlaxke MpH MJIaHOBOW SKOHOMHKE, KOTJa CTpaHa MOTJIAa [EHTPaJIH-
30BaHO, OpPOCUTH OIPOMHBIE CPEJCTBA U JIIOJCKHE PECYpPChl HA OCBOEHHUE clab0 OOKHUTHIX
Tepputopuii morpedosanoch Oonee 18 net. Koneuno, mis ocBoenus Henp Bocrounoi Cu-
O6upu MoxxkHO TipuBieub HedTsHBIE Komrmanuu KHP, Ho Torna Oyner nanpHeiinee ycuieHne
CHIPBEBOI1 HANIPABIEHHOCTH 3KCIIOPTA, YTO ECTECTBEHHO HE OTBEUaeT uHTepecam Poccun.

He menee cnoxkHast cuTyanusi MpocCMaTpUBaeTCs U B CEBEPO-3allafHOM €BPOIEUCKON Jac-
™1 Poccuu. B cBo€ Bpemst M. benonun u O. [Ipuniena npsimo craBuiu Bonpoc: «lIpupacrer
nu 6orarctBo Poccuu Cepepo-3amanom?» [9]. Onu ns CeBepo-3amnana BCKpbUIN Bee Oolie-
BbI€ TOYKH XapaKTEpHbIE I BceX pernoHoB Poccun. Bo-nepBbIX, OHUM MOJYEPKHYIH, UTO,
HE CMOTpPSl Ha UMEIOIIHUECS B PETHOHE PECYPCHI, 1aXKe MPOCTOE BOCIPOU3BOACTBO 3aIACOB
He(TH ¥ Ta3a AOOBIBAIOIINE KOMIIAHUY HE O00ecIedaT B mpejeiax pacupeesieHHoro GoHaa,
HE TOBOPSI O BO3MOXKHOCTH OTKPBITHSI HOBBIX KPYIHBIX IO 3amacaM 3ajieked B CHIIy 0OBeK-
TUBHBIX NPUYHUH. BO-BTOPBIX, OCHOBHBIE MHTEPECHI TOCYJAPCTBEHHBIX OPraHOB, OTBEYAO-
IIMX 32 HEIPOIOJIb30BAHUE U JIMIIEH3UPOBaHUE, U HedTerazoqo0bIBAIOIUX KOMIIAHUM HE
COBMAJAIOT, U 3TO MPUBOJIUT K OTCTAaBAHMIO ITOJTOTOBKM HOBBIX 3aIlacOB B HY)KHBIX 0Obe-
Max. B-TpeTpux, OHM mMoOKa3zanu, 4YTO Jid MPUPOCTa 3amacoB B o0beme or 682,0 mo
912,4 MJIH. TOHH YCJIOBHOTO ToTuihBa B TeueHue 17 jet (mo rienam 2004 1.) COOTBETCTBEHHO
norpeOyeTcss (pUHAHCUPOBAHHE TEOJIOTOpPa3BeAOYHBIX pabor B ob6beme ot 101,9 no
132,7 mnpa. py6neit, mpu 3tom ot 92,6 1o 120,6 mupa. pyoneit JOIDKHO JIedb Ha TUIeYH He-
Jponoiib3oBatenield. B aTom ciiydae, ce6ecTOMMOCTh OJHOW TOHHBI YCJIOBHOTO TOILJIUBA CO-
ctaBut 149 — 132,1 py6mst. OneiT nocnenaux 20 €T MOKa3bIBAET, YTO Peaiu30BaTh TaKHUE
IIPOrpaMMbl HEAPONOIb30BATEISAM HE TIOJ] CHITY.

B 3HauuTENbHON CTENEHU pElIEHUE 3TOM 3aJauyd MOXKHO YIPOCTUTb, UCIOJIb3YSl HOBEM-
1IMe JOCTHKEHHUS HAyKU U TEXHUKHU, CO37aB TEXHOJIOTHIO, CHOCOOHYIO Ha OTPOMHBIX T€pPH-
TOPUSIX BBISBIATH TPAHHIIBI IPOTHO3UPYEMBIX MECTOPOXKIACHUNA. DTO TMO3BOIHT 3(H(HEKTUBHO
HaMeyaTh IPAHULIBI JUIIEH3UOHHBIX YYAaCTKOB T'OCYIApCTBEHHBIM OpPraHaM 3aHUMAIOLIUMCS
BOIIPOCAaMHU HEAPOIIOJIb30BAaHUS, & CAMHUM HEAPONOJIb30BaTENIM MHHUMHU3UPOBATH PUCKU
MOMCKOBBIX PaboT.
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Takast TexHoNOTHA co3aHa yuyeHbIMH ToMcka. OHa OCHOBaHa Ha KBaHTOBO-ONTHYECKON
¢bunsrpamuu dotorpaduueckoro cHuMka. Hambonee MHPOPMATUBHBIM SIBISETCS KOCMOC-
HUMOK.

OTa TEXHOJOTHS MO3BOJISET B JIFOOOW TOYKE MHpA, IOCIEe KBAHTOBO-ONTHYECKON (PHITBT-
panuy KOCMOCHUMKA HHTEPECYIOIlel HaC TEPPUTOPUH HAMETUTh T'PaHMIIbI IIPOTHO3UPYEMO-
IO MECTOPOXJEHUS, ONPEAEIUTh €ro IUIOIIAJb, YACJbHbIE 3alachl U pacHpeieseHHue uX
wioTHOCTH. [ mpoBeaenus Takux padot B ToMmcke Oblia cozmana J1aboparopust Ui KBaH-
TOBO-ONTHYECKOHN (pUIBTpaIK U MOJTYYEH ATEHT Ha 3TOT CIOCO0 UCCIIEJOBaHUM.

TeopeTnueckre OCHOBBI TEXHOJIOTMU ObUIM cHopMyaupoBaHbl B 90-x rogax yueHbIMU
aKaJIeMUYECKUX WHCTHTYTOB, KOTOPHIE Ha4ald 3aHUMATHCS H3yYCHHEM HU3KOYaCTOTHBIX
ANIEKTPOMArHUTHBIX CUTHAJIOB JuToCc(epHoro npoucxoxaenus. (Codones [A., lenos B.I1.,
Jlesmenko B.T., llyman B.H., Taprosckuii E.T u ap).

OKCHEpUMEHTAIBHO ObUIO YCTAHOBJIEHO, YTO JINTOC(Epa CIOCOOHA FeHepUpOBaTh JIEK-
TpOMarHuTHBIE BO3MyIIeHus. Ha rpanmme pasmena «3emms—armocdepa» OHU CO3HAIOT
CIIO)KHYIO CTPYKTYpPY JIEKTPOMAarHMTHBIX IOJeH, Hecylmux MHPOpMalMIio O Ipoleccax B
3eMHOM Kope, €€ CTpoeHuHu u cBoicTBax. Ha IHEBHYIO MOBEPXHOCTh MPOELMPYETCS TPEX-
MepHasi HUHTep(EepEeHINOHHAS KapTUHA Te0JIOTUIECKOTO CTPOSHUS JINTOC(EPHI.

PeructpupyemMplii ChbeMOYHOW anmaparypoil MCKYCCTBEHHBIX CITyTHUKOB 3€MJIM OTpa-
KEHHBIM OT JHEBHOW IOBEPXHOCTHU COJIHEYHBIM CBET MOAYIUPYETCS] HU3KOYaCTOTHBIMU
ANIEKTPOMArHUTHBIMU M CEHCMOMAarHUTHBIMU CUTHAJIAMU, KOPPEIUPOBAHHBIMU C I'€OJIOTH-
YECKUM CTPOCHHEM JUTOC(EpHI, B COCTaB KOTOPOH BXOIAT HE(TAHBIE U Ta30BbIE MECTOPO-
KJIEHUS. DJIEKTPOMarHUTHbIE BO3MYIIEHHUS HE(PTAHBIX U Fa30BbIX MECTOPOXKIEHUI BO3HU-
KaIOT 3a CUeT TePMOOAPUUECKHUX YCIIOBUI, B KOTOPBIX OHU HAaXOIATCS, OT MPUJIMBHBIX U OT-
JUBHBIX BO3JCUCTBUI JPYTrUX IUIAHET COMHEYHOW CHCTEMBI M JAECITKOB OPYTUX HaM MOKa
HEM3BECTHBIX ycnoBwil. Ha rpanune pasnmena «3emis-atmocdepa» GOpMHUPYETCs CIOKHAS
IPOCTPAHCTBEHHO-BPEMEHHasl rojorpaguyeckas MHGOpMAalMOHHAs CTPYKTypa 3JIEKTpo-
MarHuTHBIX TOJIEH. 3a/1aua CBOJUTCS K BBIICICHUIO U3 ITOM CIIOKHOW MHTEp(EpEeHIIMOHHON
KapTUHBI TOM 9acTu, KoTopasi chopMUpoOBaHa MOJ] BO3ACUCTBUEM HATHUUS 3aJIeKEU YIIeBO-
JOPOJIOB.

Oxa3zanoch, 4TO XapakTepUCTHUECKas AIEKTPOMAarHUTHasl BOJIHA OOJIBIIOrO KOJUYECTBA
HEe(TH U raza UKCHPYETCS OMpPEeIeHHBIM 00pa3oM Ha KOCMHYECKOM CHHMKE M 3TO OT-
KPBIJIO TyTh K BBISIBICHUIO YK€ OTKPBITBHIX U TIOKA €I1€ HEM3BECTHBIX MECTOPOXKICHHH.

JUis mpoBeACHUsI U3MEPEHUH HCIOIb3YIOTCS MYJIbTU- U TUIIEPCIEKTPAIbHbIE CITyTHUKO-
Bbl€ CHUMKHU, B 3aBUCUMOCTU OT IIOCTaBJIEHHBIX 3a/a4 U u3ydaemol teppuropuu. Crek-
TpaJIbHBINA TUAa30H, OXBATbIBAEMBIN CHUMKOM, JTOJKEH cOCTaBiATh OT 0,6 10 3 MUKpOMeET-
pOB.

OOpaboTka MONY4YEHHBIX JaHHBIX MPOBOAUTCS MO CIELUATbHON Iporpamme, pa3pado-
TaHHOW CIIENMAINCTaMU PA3IUYHBIX YHUBEpcUTeToB ropoma Tomcka m HoBocmOupcka.
VBsi3ka TaHHBIX KOCMOCHHUMKOB C TOTOTpa(UUIeCKIMH KapTaMy MPOU3BOAUTCS TaKXKe aBTO-
MaTUYeCKH MpU IOMOIIY CIENHATbHON NPOTrpaMMBbl.

Kputepuem UCTUHBI ABISETCS NIPAKTHKA.

[ToaToMy TeXHONOTHS MEpBOHAYAJIHLHO ObLIA ampoOMpoBaHA HA NECATKE XOPOIIO H3Y-
YEHHBIX MECTOPOXKICHHUSAX B pa3IUYHbIX YrojkaXx MHpa M B pa3IU4HbIX TOPHO-
reosiorudyeckux yciaousix. K mpumepy, Ha MBUIBJUKMHCKOM MECTOpOXJAeHUU B Tomckoi
oOnactu (pucyHox 1).

Ha npuBenenHoM pucyHnke 1 OT4ETIMBO BHIIHO, YTO WHTEHCHBHOCTh CHTHAJIa OT Ta30BO-
JSTHHOTO KOHTAKTa K LIEHTPAJbHONW 4aCTU MECTOPOXKICHUS YCUIIMBAETCS [0 MEpe yBeJnye-
HUS IJIOTHOCTH 3aI1acoB.
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Pucynok 1 — Anpo6anus texnonoruu Ha MeutbmxkuackoM HI'K mectoposknennn. Tomckas
001acTh

Takas e xapTHHA HaOIIOAAETCS U OT TOYKM HOMEp 8 K Touke HoMmep 16, XOTs cyas mo
KapTe MHTEHCUBHOCTb CUTHAJIA JOJKHA NaJaTh. ITOTO HE IPOUCXOIUT, B CBSI3U C TEM, UTO
Ha BOCTOYHOM OOPTY MBUIBKHHCKOTO MECTOPOXKICHHS 3aJIETal0T HEOKOMCKHUE JINTOJIOTH-
YECKM OIPAaHWYCHHBIC 3aJIEKU ra3a KOTOPbIE M YCWIMBAaIOT MHTEHCHBHOCTb CHUTHAla, He-
CMOTpSl Ha Ta30BOASHHONW KOHTAKT IOPCKOM 3aJIeKU. JTO JAET OCHOBAaHME IIPENIoJararb,
YTO JIJaHHAsl TEXHOJIOTHS IO3BOJIET HE TOJBKO BBISBIISTH I'PAHULIBI MECTOPOXKJEHUS, HO U
CYIUTb O €r0 OCOOEHHOCTSIX €0JIOTHYECKOro CTpoeHus. Anpodanus Ha menbde Obuia npo-
BeJIcHa B 30HE MecTopoxaeHus bensiit Turp pacnonoxennoro B IOxHo-Kuraiickom Mope
(pucyHOK 2)

Ha 3ToM MecTOpOX/I€HHMH H3MEHEHUE MHTEHCUBHOCTH CUTHAJIa TECHO KOPPEIUPYETCS C
re0JIOTHYECKUM CTPOEHUEM OCHOBHOM HEe(TAHOM MacCUBHOM 3aJI€XKbl0 3TOTO MECTOPOXK/E-
HUs. VIHTEHCUBHOCTh CHTHaja MEHSETCS MPONOPLMOHAIBHO U3MEHEHUIO IUIOTHOCTH 3ala-
COB, YTO MbI YAaCTO HaOJII0OJa€M B MAaCCUBHBIX 3aJIeXkax.

3nech NpUBEEHBI 2 KOHKPETHBIX IIPUMEpa, HO BO BCEX CIydasx anpoOauuu ObLIM MOILy-
YeHbI NOJOKUTEIbHBIE pe3ynbTarhl. [locae 3Toro ObUT OCYHIECTBIIEH MOMCK MPOrHO3UpYe-
MBIX MecTopoxaeHuii B Tomckoi, OMckoii obmactsax, B KpacHosipckom kpae, Ha JlanbHeM
Bocroke, B JIuBane, Cupuu BoisiBiIeHO 6osiee 50 mMporHo3upyeMbIX MecTOpokaeHui. Taxxke
IIPUBEJIEM JIBAa IIpUMEpa BBIABICHUS PAHEE HEM3BECTHBIX MecTopoxacHui. Ha pucynke 3
IIPUBENICHBI PE3YyNbTaThl U3ydeHUs Tepputopuil Jlusana, Cupun. Ha o3ToM pucyHke rpaHuIibl
MECTOPOKIEHUN OTMEUEHBI KEJITHIM IIBETOM, @ KPACHBIM 30HBI C MIOBBIIIEHHON MIJIOTHOCTHIO
3aracoB B NpeZeNIax 3TUX BBIABICHHBIX IPOrHO3UPYEMbIX MecTOpoxaeHuil. Ha pucynke 4
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MOKa3aHbl PE3yJabTaThl 0OPAaOOTKM KOCMOCHMMKA OXBaTBHIBAIOLIETO TEPPUTOPHIO CEBEPHOU
gactu OMckoit o6nactu. [Ipu 3TOM MeCTOPOKIEHHS IPAHULIBI KOTOPBIX 00O3HAYEHBI JKE-
TBIM LBETOM YXK€ OTKPBITHI IITYOOKHM OYpEHHEM OHHU TaKXKe OTYETIMBO (PUKCHPYIOTCA IO-
clie KBaHTOBO-ONTHYECKOW (MIBTPAMK KOCMOCHUMKA. [ paHUIBI TPOTHOZUPYEMBIX MECTO-
POXKACHUN ITOKa3aHbl HA PUCYHKE 4 KEIITHIM LIBETOM.

1011 BLoTHaM

Pucynok 2 — AnpoOaniys TeXHOJIOTMM Ha MecTopoxaeHuu benpiit Turp. Beetnam

Nx pa3mepbl U KOJIMYECTBO OAHO3HAYHO CBUJIETEIBCTBYIOT O BBICOKMX MEPCHEKTUBAX
He(drerazoHocHOCcTH OMCKO# ob6nacTu. 1o HamuM HaHHBIM O(UIIMATIEHO TPUHSTAS PECYpPC-
Hasi 6a3a OMcKo# 00J7aCTH 3HAUUTEIBHO 3aHMKEHA. Y YUThIBasl €€ reorpaduyeckoe mojoxe-
HUE OTHOCHUTEJIbHO MaructpanbHoro Hedrenpooga BCTO, e€ pazBuryto uHGpacTpykTypy
U Hajnuue HedrenepepadaThIBAIONINX MOIIHOCTEH, CYUUTaeM HEOOXOAUMBIM, B 3TOW obmac-
TH BO30OHOBHUTH MOUCKU HedTH m raza. bonee Toro, mo HamwmM AaHHBIM, Ha Oore OMCKOMH
oOnactu nocie o0paboTKH cepuu KOCMOCHUMKOB MbI HaOJt0aeM TpU KPYIHBIX 30HBI He(-
TEra30HAKOIICHHS] KOTOPhIE TPEOYIOT JOMOJHUTEIHLHON 00pabOTKH KOCMOCHUMKOB C TIEITBIO
BBIJICJICHUS TPAHUIL] KOHKPETHBIX MECTOPOXKIACHUH.

Tam e 3Toi TexHoMOorHel ObLIN BBISABICHBI MPOTHO3UPYEMbIE MECTOPOXKACHHUS, U MPO-
BOJIMJIOCH OypeHHe, OTKpBIThI 0HO HedTsaHoe (KaMoBckoe) U Ba ra30BBIX MECTOPOXKICHHUS
(boryuanckoe, Abakanckoe) B KpacHosipckoM kpae. AGakaHCKOE MECTOPOXKIeHHE ObLIO OT-
KPBITO TTOYTH YEPE3 TPU To/ia MOCIIe MyOIMKAIMK B OTKPHITON MeYaTH O HATMYUH ATOTO Me-
CTOPOXKJICHHUSI, BBISIBJIEHHOTO ATOM TexHosoruei [9]. B Tomckoit o6macTu mouckoBasi CKBa-
KUHA, 3QJI0)KCHHAsI B OCHOBHOM TI0 JJAHHBIM 3TOH TEXHOJIOTHUHU B mpexaenax TpybadeBcKoro
JUIEH3UOHHOTO yJacTKa, 3eMJIU KoToporo Ooinee 50 yer cunranuch OecrnepcrneKTHBHBIMU,
BCKpbLIa § MOTEHIIMATBHO MPOAYKTUBHBIX TOPU30HTOB OT MAJ€030s 10 KPOBIIM CEHOMAaHA.
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Pucynok 3 — BbisiBIIeHHBIE € TOMOIIBI0 KBAHTOBO-ONTUYECKOW (PUIBTpALIMY KOCMOCHUMKA
IPOrHO3UPYEMbIE MECTOPOXKIEHUS HA TeppuTopuH JInuBana u Cupun

BanagHo-Kpan VIBEHCKOB\I

Arbin-Axckoe

JieBpusckoe'

[1pUPaxXTOBCKOS sue

BakmsHcKoe

PucyHok 4 — BhIsSIBIIGHHBIE C IOMOIIBI0 KBAHTOBO-ONITUYECKOW (PHITBTpAIK KOCMOCHUMKA
MECTOPOXKJICHUS U TIPOTHO3UPYEMbIE MECTOPOKIECHUS Ha TeppuTOpHH ceBepa OMCKOi 00-
JacTu
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HOJIOTUU BBISSBUTH OTKPBITOE MMM, HO TIOKa HEU3BECTHOE I€OJOTUYECKON OOIIEeCTBEHHOCTH
He(TAHOE MECTOPOXKJIEHUE U JIaTh OLIEHKY MEpCHEeKTHBaM HEe(PTEra30HOCHOCTH OCTalIbHOU
YaCTH JIMIICH3UOHHOTO y4acTka. [locie KBaHTOBO-ONTHYECKOW (DUIBTpAIIMHA CEPUH KOCMOC-
HUMKOB, OXBATHIBAIOIIUX TEPPUTOPHUIO JTUIIEH3MOHHOTO Y9acTKa, ObLUTH MOyYEHBI, C HAIICH

TOUYKH 3PEHHUs YHUKAJIbHBIE pe3ynbTarbl. Ha pucyHkeS npuBeIeHO COMOCTABICHUE HAIINX
pe3ynbTaToB ¢ AaHHBIMU cniennanucTtoB HK JIYKOWJIy.

Bo-1iepBbix, COBEPIIEHHO OYEBUHO, YTO IO JIaHHBIM 3TOM TEXHOJOTMH HAMEUYEHBI Ipa-
HUII MECTOPOXKJIEHUSI OTKPHITOTO He(PTAHOM KommaHuel. [Ipu 3ToM Mo HaluM NMporHo3aM
IIOLIalb MPOTHO3UPYEMOro MecTopoxkaeHus Ha 10—15 % OGosblie yeM 3TO CUUTAIOT HE-
TSHUKH. BO-BTOpBIX, 10 HAamuM JaHHBIM Oosiee 70 % IUTomamy JIMIIEH3MOHHOTO Yy4acTKa
MaJIOTIEPCIIEKTUBHEI JIJISI IOMCKOB HEPTH ¥ Ta3a. B-TpeThux, B peenax ydacTKa BbISBICHBI
T'PaHULbl IPOTHO3UPYEMBIX MECTOPOXKACHHUM CO 3HAYMTENbHOM IJI0IA/bI0, OCOOCHHO B Ce-
BEpPO-BOCTOYHOM YaCTH y4yacTKa, IJI€ OYEBUIHO €I1€ HE IPOBOAUINCH CEHCMOpa3BEAOYHBIE
paboThI, HO IJIe UX HAJO0 MPOBOJUTH B MEPBYIO Ouepeb. B-ueTBepThiX, 9 MOATOTOBICHHBIX
CTPYKTYp B Mpelesax y4acTKa, [0 HAIIMM JIaHHBIM HE€ KOHTPOJIUPYIOT 3aJ€XKHU U ABIISIIOTCS
MaJIONEPCHEKTUBHBIMU. B-IATHIX, TOJIBKO MATH MOATOTOBIEHHBIX CTPYKTYp IO HAlllUM JaH-
HBIM KOHTPOJHUPYIOT MECTOPOXKIEHUS U JIOJKHBI OBITh MIEPBOOYEPETHBIMI OObEKTAMH IS
MMOCTAaHOBKH TITyOOKOTO OypeHHUsl.

3a mpenenaMu JIMIEH3MOHHOTO y4acTKa Ha MEpBbIM B3IV HAOMIOMAETCS HEKOTOPOE He
COBIMAJICHUE HAIIUX JIaHHBIX C JAHHBIMH HEPTSIHUKOB, OCOOCHHO B KXKHOW YaCTH PacIiolio-
YKEHHOW CEBEpPHEE TopoJla YCUHCKA M HA ceBepe B pailoHe Boszeiickoro mecropoxaeHus. Ha
IIpUMEpPE PUCYHKA 2 OTYETIMBO BHMJIHO, YTO B IPEAENax MECTOPOXKIACHHUH, BBIIEIAEMbBIX
He(TAHUKaMH, PaKTUYECKU He 3aMKCUPOBAH 3JIEKTPOMAarHUTHBIA CUTHAI OT He(PTAHOM 3a-
JEXH. DTO M MOHATHO. DTH 30HBI MHTCHCUBHO BBIPAOOTAaHBI U HE(DTHh HAXOAUTCS B JIBHIKE-
HUU TI0 TUIACTY, YTO HE JaeT chopMHUpOBATHCS CTAOMIBHOMY, YCTOMYMBOMY CUTHAITY BEPTH-
KaJIbHO K TIOBEPXHOCTH 3€MJIM. 3aTO C MOMOILBIO 3TOM TEXHOJIOTMM OTYETJIMBO BUJHBI HE
BbIPAOOTaHHBIE MEJIKUE 30HbI, KOTOPbIE €CTECTBEHHO MPEJCTABISIIOT MHTEPEC AJIs HEApO-
nosib3oBareneil. Kpome Toro, k 3amajay oT pekud Mbl HAOMIOAAEM Y3KYHO IMOJIOCY XOPOIIETO
CUTHaJa, KOTOpas MPAaKTUYECKU MAPAJIIETBHO OCU MECTOPOXKACHUS MIPOTATUBAETCS C F0ra Ha
cesep. [lo HamKUM mpencTaBICHUSIM ITOT Y3KUH HePTAHON PpOHT cHOPMUPOBAH B PE3Yiib-
Tare BO3JICUCTBUSI HArHETATEJNbHBIX CKBaXUH. HaneeMcs, 4yTo MpUBEICHHBIM aHAIU3 OMBIT-
HBIX, JIJaXe HE JIETATbHBIX padOT CBUAETEILCTBYET 00 A3(H(HEKTHBHOCTH JaHHOW TEXHOJIOTUU
Ha TeppuTOpUHU ceBepa eBpomneiickoi yactu Poccuu. IpencraBere cebe, CKOIBKO CPEACTB,
CWJI U BPEMEHHM HEAPOTNOIb30BaTelIb MOI COKOHOMHUTh, UMESl TaHHYI0 HH(OpMaILHIO Tepes
BXOJIOM C T'€0JIOrOpPa3BeAOYHBIMU pabOTaMU Ha 3TOT JUIEH3UOHHBIN yyacToK. Ha pucynke 6
MIPUBEICHBI PEe3ybTaThl KBAHTOBO-ONTHYECKONH O0OpaOOTKH OJHOTO M3 KOCMOCHUMKOB TEp-
PUTOPUU TIPWIETAOIIEN K Topoay YcUHCKY. C OIHOM CTOPOHBI 3TU JaHHbIE CBHIETEIbCTBY-
IOT 0 BOBMOXHOCTH OTKPBITHUS 3/1ECH €II€ HU OJTHOTO KPYITHOTO MECTOPOXKACHUS, a C IPYTOH,
yTo Oosiee 65 % M3yuyeHHON TEPPUTOPUN MAJIONEPCIEKTUBHBL. MIMes Takue JaHHbIE TPYIHO
cornacutbesi ¢ M.B. YUeprenkoBbiM [10], uTo B 30He neiictBus OOO «JIYKOMJI-Komu»
OOJBIINUX OTKPBITHH XJIaTh HE cieayeT. KpyrHble Mo 3amacaM MEeCTOPOXKACHUS ele OyayT
OTKPBITHI HA 3eMJIsiX KoMu. DTOT Te3nc MOATBEPKIAET PUCYHOK 6, re Ha oOpaboTaHHOM
KOCMOCHHMMKE OTYETJIMBO BUJHBI OIPOMHBIE IEPCIIEKTUBHBIE 30HbI CEBEPO-BOCTOYHEE TOPO-
na YcuHcka. Ha 3ToM prcyHKe XapaKTepuCTUUYECKUI 3JIEKTPOMarHUTHBIN CUTHAJ ¢ OIpese-
JeHHON (Da30BO-4aCTOTHON XapaKTEPUCTUKOW CBOMCTBEHHBIN YIIIEBOJOPOJAM BBIIEIICH
KpPacHBIM KparoM. JTO BCE OTPOMHEIE He()TEra30HOCHBIE 30HBI. BMecTe ¢ TeM, COBEepIIIEHHO
OYEBUJIHO, YTO OTPOMHAsI 4acCTh 3TOM TEPpPUTOPUHU Majlo nepcnekrrBHa. Ha manonepcrnek-
THUBHBIX 3€MJIIX Mbl HE BUJUM I1€JIeCOO0OPA3HOCTH MPOBOAUTH HIMPOKOMACIITAOHbBIE T€0JI0-
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ropasBefiouHble paboThl Ha HEPTH U ra3 Mx HeoOX0auMO CKOHIIEHTPUPOBATh B HAMM BbIJE-
JICHHBIX NE€PCIEKTUBHBIX 30HaX. YTOOBI B 3TUX 30HAX BBIJECJINUThH I'PAHULIBI IPOTHO3UPYEMBIX
MECTOPOXKJIEHUN HE0OX0IMMO 00paboTaTh 0oJiee KPYIMHOMACIITAOHBIE KOCMOCHUMKH.

OTKpBITH KPYIIHBIE MECTOPOXKIECHUS B KOPOTKHE CPOKH, MOKHO TOJIBKO ONHUPAsACh HA UH-
HOBALIMOHHBIE TEXHOJIOTUU IIOMCKA, OJHOW W3 TAaKUX TEXHOJIOTUH SIBISETCS TEXHOJIOTMS
KBaHTOBO-ONTHYECKONW (DUIbTpallMM KOCMOCHHUMKOB. be3 mpeyBennueHus: MOXKHO cKa3arb,
YTO 3Ta TEXHOJIOTUSI OTKPHIBAET HOBBIM NIyTh YCKOPEHHOTO BOCIIPOM3BO/ICTBA 3a11acOB HE(PTH
u ra3a B Poccun. [y TOoro 4ro0bl oHa cTajia MUPOKO MCIIOJIb30BaThCs €l elle caMoi Hajo
IPONTH TEPHUCTHINA MYTh U MPEO0IETh KOCHOCTh HAILIETO MBIIIJICHHUSL.

Pucynok 6 — O6paboTaHHBIIi KOCMOCHUMOK paiioHa TOpojia YCHHCKA C BBISIBJICHHBIMH TEP-
CHEKTUBHBIMHU 30HaMU
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V]IK 553.982
H.I. Awenxo, IO.M. Ionuwyk

3AKOHOMEPHOCTH PABSMEIIEHUS TPY THOU3BJIEKAEMOM HE®TH HA
TEPPUTOPUU POCCHUU U OCOBEHHOCTHU EE ®U3UKO-XUMHUUYECKHUX
CBOMCTB

Beenenne

Cornacho [1 - 11], MuUpOBBIC U3BJIEKAEMBIE 3aMTACHI TSHKEIIOW U BSI3KOW HEPTH UMEIOT S-TH
KpaTHOE IMPEBBILIEHUE PECYPCOB 3alacoOB «JIETKOM» HEPTH ¢ MaJlOM U cpeAHel BA3KOCTBIO.
N3BecTHO, uTo U3 100BITOM B Poccun HedTu B 2011 1. (510 muH. T) 6omee 70 % cocraBuia
HE(TH C BBHICOKMM copaepxkanueM napaguaoB. [locTosHHOE yBenmueHue B obOmemM oObeme
n00bIBaeMol He(hTH 101U napa@UHUCTON HE(PTU CTABUT Nepe] HEPTIHUKAMHU Psi/l CIOXKHBIX
TexHu4yeckux npodinem [9]. Tak, oTnoxeHus napaduHoB B IpHu3a00itHOM 30HE MIacTa U Ha
MOBEPXHOCTH HE(PTETIPOMBICIIOBOTO O0OPYIOBAaHHS SBISETCS OAHUM U3 CEPHEZHBIX OCIIOXK-
HEHHUH TIPU SKCIUTyaTallid CKBaKMH M TpyOompoBoxHoro Tpancmopra [10, 11]. TTostomy
TPYAHOU3BIIEKaeMble HE(ITHU, K KOTOPBIM OTHOCSITCS TSKEJIbIE, BA3KUE, MapaUHUCThIE U BbI-
COKOCMOJIMCTBIE HE(TH, PACCMaTPHUBAIOT B KAYECTBE OCHOBHOTO pe3epBa MUPOBOM 10OBIYN
He(TH B OV KANIIEH MepCIeKTHUBE.
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B cBsi3u ¢ 3THM 1ENBbI0 JaHHON padOThI IBUJIOCH NMPOBEJCHNUE aHAIN3a 3aKOHOMEPHOCTEN
pa3MenieHus BSI3KUX U MmapadUHUCTHIX HePTEH, COCTABISIONIMX OCHOBHOM 00BEM TpPYIHO-
u3BJIeKaeMol HepTH Ha TeppuTropuu Poccuu. AHanmm3 NpoBENEH C HCIOJIB30BAaHUEM CO3-
naaHoil B Uucturyre xumun et CO PAH moGanbHO# 6a3bl JaHHBIX 110 XUMHUH HE(TH,
KOTOpas MOCTOSTHHO MOIOJIHAETCS HOBOM MH(pOpManuei o PU3NKO-XUMUYECKUX U TEOXUMHU-
YEeCKUX CBOMCTBaxX He(TH, ee reorpauueckoM MeCTOMOI0KEHUH, T'e0JIOTUYECKUX U TEPMO-
Oapudeckux ycnoBusx 3aneranus [12 — 14]. B Hacrosimee Bpemst 6a3a nanubix (b/]) Briro-
yaeT onucanus 6osee 21200 oOpasioB HedTH, B KOTOPOU comepkuTcs 2278 00pa3ioB Hed-
TH, OTHOCSILHXCS K BSI3KOH (BSI3KOCTB Oonee 35 Mm?/c) Hedti u 2274 onucanuii 06pasios
napapuHUCTO (comeprkanue napaduroB Oomnee 6 %) HedTu.

AHaJu3 pacnpeeseHus1 pecypcoB BA3KOH HepTH 1 0coOeHHOCTell ee CBOWCTB

Poccus obmanaer 6onbpmmmu pecypcamu Bsizkod HedTu (BH). Mx oOmias momnst coctapis-
et 6onee 11 % obmeMupoBsIX pecypcoB. PaccMoTpum maniee 0COOCHHOCTH pacIipeieNieHus
pecypcoB BH na Tepputopuun Poccuu. Beero B B/] BoisiBiieHO 518 MecTOpOXKI€HHH C BSI3KOU
He(ThIO, KOTOPBIE BCTPEUAIOTCS MOUYTH BO Bcex HedrerazoHocHwix OacceitHax (HI'B) Poc-
cur. OgHAKO HAa TEPPUTOPHH CeMHU OacceHOB cpenHedacceiiHoBasl BS3KOCTh HE(DTH TpU
20 °C mpeBBIIIAeT YPOBEHb 35 MM’/C — Ipe/el, Bhilie KOTOporo HedTh oTHOCHTCS K BH.
Oto Bomro-Ypansckuit (BYHI'B), duenporcko-Ilpunsrckuii, Enuceiicko-Anabapckuid,
Oxotckuii, [Ipukacnmiickuii, CeBepo-Kapkasckuit u Tumano-Ilewopckuii (TIIHI'B) Gacceii-
HBI.

Ananus pacnpenenenuss BH no ochoBasiM HI'b Poccuun nmokaspiBaet (Tabnuia 1), 94to B
Bonro-Ypanbckom 6acceitne cocpenotoueHo nouta 70 % MecTOpoxACHH pOCCUICKON
Bs3kor HeTH, B 3amanHo-Cubupckom Oacceitne (3CHI'B) nHaxomurest 52 MecTopoxIeHus
(moutn 10 %) BH Poccuu. Mensme Bcero obpasmoB Bszkoii Hedtn B EHmCcelicko-
Amnabapckom u bantuiickom 6acceitnax. M3 Tabmuiiel 1 ciemyert, 4To B CpeAHEM CaMOM Bs3-
Koii B Poccuu siBisiercst BH Tumano-ITedopckoro (Gomnee 4194 mm?/c). A Bsizkast Hedts Jle-
HO-TYHIyCCKOTO GacCeiiHa MMEIOT HAHMEHBIIYIO B CPEIHEM BS3KOCTH (91 Mm*/c).

Tabnuna 1 — Xapakrepuctruka undpopmaruu B bJ]

HedrerasonocHsiii 6ac- | Komuuectso Mmectopoxk- | O0bem Beeli | CpenHe-0acceiiHOBOE 3HAUCHHUE
celH nenuii ¢ BH Bei6opkr BH|  Bsskoctr BH mpu 20 °C, mm*/c
Bonro-Ypanbckuit 363 1125 395,94
3anagHo-CuOHpCKUi 52 150 228,60
Tumano-Ilevopckuit 42 103 4194,41
CeBepo-KaBkasckuit 26 63 1240,66
Jleno-TyHrycckmii 15 55 91,33
OxoTckuit 14 49 124,00
Enncericko-AHabapcKuii 3 3 183,57
Bantuiickuii 3 3 98,77

Pacnpenenenue yHUKaJIbHBIX U KPYIIHBIX MECTOpOXxAeHUN Poccuu mo ux 3amacam npu-
BEJIEHO B Tabiuie 2.

OCHOBHBIMH POCCHMCKHMH IIEHTpaMH J0ObIYM BSA3KOH HepTH SBISIOTCS Bomro-
VYpansckuii, 3anagHo-Cubupckuii 1 Tumano-Iledopckuit HedTerasoHocHbIe OaccelHbl. U3-
BJeKaeMble 3amnackl Bsiskod Hedptu B BYHI'B cocrasustor 33,5 % oOmiepoccuiickux 3ama-
co, B 3CHI'b — 37,1 %, B TIIHI'b — 14,3 %. CymmapHsbie 3anacel Bs3kond HedTH Bomnro-
VYpanbckoro, 3anagno-Cubupckoro u Tumano-Iledopckoro GacceifHOB COCTaBIISIOT OKOJIO
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85 % obmepoccuiickux BH kak 1o HammMm JaHHBIM, TaK U 10 OIEHKaM APYTUX IKCIIEPTOB
[4 - 8].

Tabmuma 2 — Pacnpenenenue mo 3amacaM OCHOBHBIX MECTOPOXKICHUH C BSI3KOW HE(THIO Ha
teppuropun Poccun

MecTopoxaeHue HedrerasonocHslii bacceitn CpenHee 3HaUCHUE BI3KOCTH HEPTH
110 MECTOPOXKICHHIO, MM~/C
Yuukaneasle (6osnee 300 MiH. T HeQTH)
Pomamikunackoe Bonro-Ypansckuit 25,24
Ban-Eranckoe 3anagao-CuOupckuit 294,70
YasHamHCKOE Jleno-TyHTrycckmii 43,71
ITpuobGckoe 3amaHo-CuOupckuii 31,87
Ycunckoe Tumano-Iledopckuit 2588,44
MaMOHTOBCKOE 3anagHo-CuOupCcKuii 39,22
MakapoBcKoe Bonro-Ypansckuit 86,45
HoBoxa3umckoe Bonro-Ypansckuit 35,73
Pycckoe 3anagHo-CrOupCKuii 583,42
DegopoBCcKoe 3anaHo-CuOupcKuii 37,70
Aprnanckoe Bonro-Ypansckuit 31,69
SIperckoe Tumano-Ileqopckuit 11988,48
Kpymasie (ot 30 1o 300 muH. T HeTH)

HosonoproBckoe 3amanHo-CuOupckuii 11,17
Bepxneuonckoe Jleno-Tynrycckuit 27,83
Haynbckoe Tumano-Ileqopckuit 123,61
Komcomomnnsckoe 3anagao-Cuoupckuit 22,83
Marno-bansikckoe 3amaHo-CuOupckuii 15,20
Bepxneypareumckoe Bonro-Ypansckuit 75,60
Tarynasckoe 3anaHo-CuOupcKuii 58,20
Bo3eiickoe Tumano-Ileqopckuit 17,83
Bsitckoe Bonro-Ypansckuit 30,87
XapbsATHHCKOE Tumano-Ileuopckuit 16,76
KOcymnosckoe Bonro-Ypanbckuit 43,40
Manro6ek-I opckoe Ceepo-KaBkazckmit 40,14
Yaito-Mope OXOTCKHI 46,32
HoBoenxoBckoe Bonro-Ypansckuit 51,87
Wmenn P. Tpebea Tumano-Ileuopckuit 87,85
AxkcybaeBo-MoOKIIMHCKOE Bonro-Ypansckuit 438,50
I'pemuxuHCKOE Bonro-Ypansckuit 79,02
[IpeobpaxeHckoe Jleno-TyHTycckmit 25,19
JlanunoBckoe Jleno-Tynrycckuit 46,32
Cpenne-boryoOuHCKOE Jleno-TyHrycckuit 54,06
Yytsipcko-KueHromnckoe Bonro-Ypansckuit 43,74
Ycrp-banmbikckoe 3anagao-Cubupckuit 42,33
OxHHCKOE OXxO0TCKHH 87,55
CropxapaTHHCKOE Tumano-Ileuopckuit 293,75
3anagHo-Ta0yKckoe Tumano-Ileuopckuit 19,89
PamaeBckoe Bonro-Ypansckuit 90,10
CremHoo3epcKoe Bonro-Ypansckuit 132,17
SkymuHCcKOe Bonro-Ypansckuit 58,99
MumxkuHckoe Bonro-Ypansckuit 74,00
AKceHoBCcKoe Bonro-Ypanbckuit 88,50
®decTUBaIHLHOE 3anagao-Cubupckuit 2115,51
bamuHCKOE Bonro-Ypansckuit 1002,54
TopaBeiickoe Tumano-Ileqopckuii 11210,92
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[Ipomomkenue TabmuIsr 2

MecTopoxaeHue HedrerasonocHslii bacceitn Cpennee 3HaUCHUE BA3KOCTH HePTH
110 MECTOPOXICHUIO, MM/C
JIsaTopckoe 3anaHo-CuOupcKuii 69,47
EpbGorauenckoe Jleno-TyHTrycckmii 204,93
OcuHHCKOE Bonro-Ypansckuit 28,47
HoBomemmuuckoe Bonro-Ypansckuit 74,72
Apxanrensckoe (TaTapcran) Bonro-Ypansckuit 3000,65
XachlpeHckoe Tumano-Ileuopckuit 83,24
BbricTpunCcKoe 3anagao-Cubupckuit 73,16
Maiickoe 3anagao-CuOupckuit 36,49
Hypnarckoe Bonro-Ypansckuit 77,92
Wpensaxckoe Jleno-Tynrycckuit 23,75
ITaBmoBCKOE Bonro-Ypansckuit 45,79
MocKyapHHCKOE Bonro-Ypansckuit 94,78

PaccmoTpuM m3MeHeHHE CBOMCTB BSI3KOW HE(TH B 3aBUCHMOCTH OT TEPMOOApUUYECKUX
yCIIOBUHM U TIIYOMHBI 3asieraHusi He(pTHHA OCHOBE JaHHbIX TaOmuubl 3. Kak BUIHO U3 ATOU
TaOIHIIBI, 3aNaIHO-CUOMPCKas BA3Kasi HEPTh HAXOAWUTCS B IJIACTAX C MOBBIIIEHHBIMU TEM-
nepaTypoi M JaBlI€HHEM. DTH IUIacThl B OCHOBHOM NpuypodeHsl K nryoune ot 2000 mo
3000 M, rae miacTtoBas TeMIeparypa NpeBbIIIAET MOYTH B 3 pasza TeMmmepaTrypy B IuiacTax
BYHI'b u TIIHI'B. D10 MOXeT CayKuUTh 00bsICHEHHEM, TIoueMy 3amnaaHo-cuoupckas BH mo
CBOMM XapaKTEpUCTHKaM CYLIECTBEHHO OTIMYACTCA OT THUMaHO-NIEYOPCKOW M BOJIIO-
YpaJIbCKOM: OHAa MEHEee TsDKENas U BsI3Kasi, C MCHBIIUM COEPIKaHUEM CEphl, CMOJI, acgab-
TEHOB U Kokca (rmoutd B 2 pasza). CienoBarenbHO, CpaBHUTENbHBIA aHanu3 cBoiictB BH
paccMarpuBaeMbIx Tpex HI'D monarsepknaeT BBISABICHHYI0 HAMH paHEE 3aKOHOMEPHOCTH
[13], a UMeHHO: YeM HIDKE TIyOWHa 3ajJieraHusi, TEM MEHBIIIE MJIOTHOCTh U BA3KOCTh, KOH-
LEHTpalus cepbl, cMOJ U acaiabTeHOB M TeM Bbile coaepxanue napadunoB B BH. Co-
nepkaHue HeTSIHOTO rasa

Ta6muma 3 — CeoiictBa Bsi3koit Hetu poccuiickux HI'b, rirybuna u Tepmobapuyeckue yc-
JIOBUS €€ 3aJIeTaHus

OUBHKO-XUMUICCKHE 3anagao-Cubupckuii | Tumano-Iledopckuit Bonro-Ypanbckuit
MOKa3aTelIn HI'b HI'b HI'b

IInotrHOCTS, r/em’ 0,8836 0,9279 0,9130
BS3KOCTb, MM°/C 228,60 4194,41 395,94
Coneprxanue cepsl, % 1,17 1,81 2,90
Coneprxanne napaduHoB, %o 5,13 4,08 423
Coneprxanue cMot, % 9,25 16,53 20,29
Copeprxkanue acQabTeHOB, %o 2,17 7,31 5,89
Opaxnusg H.K. 200 °C, mac. % 13,55 12,63 15,74
Opakmums H.K. 300 °C, mac. % 31,56 30,33 31,32
Opakmus H.K. 350 °C, mac. % 39,62 33,00 36,58
T'a3oconeprkanue B HehTH, M/T 63,12 40,87 19,15
CopepsxaHue Kokca, Mac. % 448 8,98 7,43

Tepmobapudeckre yCiIoBHs 3aJeraHus
Temrmepatypa 1racra, °C 75,53 25,78 28,16
IInacroBoe nasienue, Mlla 22,53 13,50 14,52

I'myOuna 3aneranvisi, M
bonee 73 % naxomurcsabonee 75 % Haxomurcs| bonee 78 % Haxomut-
Ha riayouse oT 2000 M | Ha rmyouse ot 1000 M |cs1 Ha rryoune go 1000
110 3000 m 110 2000 m M
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1T 3aIaIHO-CUOMPCKUX 3aliekel Taioke Oonee Bbicokoe, yeM B Hedrax apyrux HI'b. Tax,
OHO TIPEBBINIACT B 3 pa3a comep:kanue raza B Bsa3koil Hedptu TIIHI'B. Conepxanue nuszenb-
HbIX Qpakuuit BH Bcex Tpex OacceiiHOB HE MMEET 3HAUUTENbHBIX OTINIHA.

BonpmmucTBO 3anexeit (52,8 %) HaXOAUTCS B BEPXHEMEJIOBBIX OTJIOKEHUSIX, B CpEJIHE-
IOPCKUX TUIacTax pasMernaercs noutu 15 % Bs3koil HeTH, Takas ke 10Js1 IPUXOAUTCS Ha
naneo3oickue 3anexu. CambimMu m1yooko 3aneratomumu (3000 — 3500 M) sIBASIOTCS BA3KHE
He(tu Maiickoro, CeBepo-KammaoBoro, Ypmanckoro n ®@ecTuBaibHOTO MECTOPOXKICHUN B
Tomckoit obmacTu.

Pacnpenenenue pecypcoB BH no cyobektam PD, nanHoe Ha pucyHke 1, MOKa3bIBaeT, 4YTO
6onee monoBuHbI 3antacoB BH Poccun pacnonoxens! B Xantei-Mancuiickom AO u B Tarap-
CTaHe.

Kpacrosapcknii Ilepycknii kpaii

Vaymyprus
2.33% \
Hpryrekas

3.03%

Henenrxnii AO
4.92%
Ayaao-Henenknii AO

. Caxa.‘;ggfﬁaﬂ xpaii 1.07% qeqelicx:m
Cailjgsf\'aﬁ 1.27% 1.11% Toscxan Pecﬂu}_'g.:fma
- 70 - /070
1.04% Jdpyrue

0.78%

XaHTsI-
Mascniicknii AO
29%

5.90%
Bamxoprocran
6.15%

: Tarapcrasn
[ 21.98%
9.90%

Pucynox 1 — Pacripenenenne pecypcoB Bsizkoi HedTr 1o cyObekTam Poccuiickoit
Oenepaunn

AHaJamn3 pacnpeaejeHusi pecypcoB mnapagunucroii HedpTHm H 0COOEHHOCTEH ee
CBOMCTB

Bcero na Teppuropuu Poccun Haxogutcs 426 MecTOpOXKIeHHH ¢ mapaduHUCTON HEPTHIO
(ITH). HauOGonpmias ux 4acTh pacnoyiokeHa B Bonro-Ypansckom u 3anagHo-Cubupckom
He(drerazoHocHbIX OacceitHax (33 u 32 % coorBeTcTBeHHO). OCTAIBHBIE MECTOPOXKICHUS
[TH pacnpenensirorcst cnenyronmm odpazoM: npubau3utensHo 20 % U3 HUX OTHOCHUTCS K
Ceepo-KaBkasckomy Oacceitny, k Tumano-Ileuopckomy Oacceiiny — Gonee 8 % u mourtu
7 % naxogutcs B octanbHbiX HI'D (AHansipcko-HaBapunckuii, bantuiickuii, Enuceiicko-
Amnabapckuii, Jleno-Bumroiickuii, Jleno-Tynrycckuit, Oxorckuit u [lemxuHCKui).

Pacnpenenenue 3amacos I1H no HedTerazonocHbM Oaccelinam Poccum mpencraBieHo B
BUJIE AMarpaMMbl Ha PUCYHKE 2, U3 KOTOPOM BUAHO, YTO HAMOOJBIINE UX 3aachl HAXOIATCS
B 3CHI'Bb u TITHI'Bb — B coBokymHOCTH mouTH 83 % 00IMIEpOCCHIICKUX pecypcoB napaduHu-
croii HedTu. B Bonro-Ypanbckom Oacceiine pacronaraercst 6onee 15 % poccuiickux pe-
cypcos ITH.
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CrnenoBarenbHO, B 3THX TPEX OCHOBHBIX OacceiHax COCpenoToueHO OKojo 98 % poccuii-
ckux 3amacos [TH.

Pacripenenenue yHUKalbHBIX M KpYIHbIX MecTtopoxkaeHui ¢ [TH mo odbemam 3amacoB
HeTHu B Tpex ocHoBHBIX HI'b npuBeneno B Tabmuue 4. OtmeTnm, 9yTo 00muii 00beM 3amna-
COB TOJIBKO B YHHMKaJIbHBIX MecTopoxacHUsIX Tpex HI'b cocraBnser okono 92 % Beex poc-
curickux 3anacos ITH.

JIleHo-TyHI VCCKHH JIeHO-BHII0OHCKHHA

0
Cenepo-Kapxasckmii___ 010"

0.60% D

Bo.aro-Ypaabckuii
16.26%

pyrue
0.02%

3anagHo-CHOHPCKHHA TuvaHo-Ilegop crHi
40.46% 42.50%

Pucynok 2 — Pacnipeseenue 3amnacoB napa@uHUCTBIX HEPTEH 1Mo HedTera3oHOCHBIM
OacceitHam Poccun

Kak ormeueHo Bwime (pucyHok 2), ocHoBHbIe 3anackl [IH B Poccun cocpenorodens: B
TIIHI'b, 3CHI'b u BYHI'b. Ha Teppuropun Tumano-Iledopckoro 6acceiina 36 MeCTOpOX-
JICHUN colepKaT He(Th C BBICOKUM COAEpKaHHEM MapauHOB, YTO COCTaBIsET Oonee 26 %
MecTopoxkaeHuii 6acceiina (135), mpeacrasnennsix B bJI. CienoBarenbHO, Kaxa0e 4yeTBEp-
TOE€ MECTOPOXJECHUE XapaKTepU3yeTcsl BBICOKOW KOHLIeHTpauued napaduHoB B HepTH. B
BYHI'b mectopoxaenus ¢ mapaduHICTON HEPTHIO cocTaBistoT Oonee 18 % oOlrmiero nx xo-
mnuectBa. Ha Teppuropun 3CHI'b manGonsmmmu 3amacamu [1H obmanaror Ypenroiickoe,
Camotnopckoe, CoBerckoe u CanbIMCKOE MECTOPOKIACHUS.

Pacnpenenenue pa3BenaHHbIX 3anacoB napaguaUcTO He(PTH MO cyObekTam Poccuiickoi
®denepa NIpeICTaBICHO B BUJE KPYTrOBOM AuarpaMmsl Ha pucyHke 3. Kak BUAHO U3 3TOU
auarpaMMel, HanGonsiue pecypebl ITH cocpenorouensr B Pecnybnuke Komu n SAmano-
Henenkom AO, B COBOKYITHOCTH TaM HaXoIUTCs OKoyio 75 % Bcex poccuiickux 3anacos ITH.

B Ttabmume 5 mpuBenena obOmasi xapaktepuctuka uHpopmaumu u3 bl o ¢dusuxo-
XMMHAYECKUX CBOMCTBaxX nmapaduHuCTON HEPTH HA TEPPUTOPHH TPEX OCHOBHBIX POCCHUHCKUX
OacceifHOB. AHalIM3 JaHHBIX TaONUIBl 5 MOKa3al, YTO HaUMEHbIlee CoJepXKaHue mnapadu-
HOB nMeeT napadunuctas Hegpts BYHI'B. YcTanoBneHo Takke, 4To OHa HaMMEHee BsI3Kasl,
C MEHBIIUM COAEPKAHUEM IJIACTOBOIO raza, HO ¢ OOJIBIIUM COAEPKAHUEM CEPBI, CMOJI, aC-
(banbTeHOB, AM3ENBHBIX (QPAKIMHA U KOKca [0 cpaBHEHHIO ¢ He(pThio 3ananHo-Cudupckoro u
Tumano-Iledopckoro OacceliHoB. 3aneraroT Bojdro-ypainbckue [IH B mmactax, mMerommx
HU3KHE IJIACTOBBIE TEMIIEPATYPhI U JABJICHUE.
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Tabnuma 4 — Pacnpenenenue mo 3amacaM OCHOBHBIX MECTOPOKIEHUH mapapuHUCTON HeDTH

Bonro-Ypanbckoro, 3anagHo-Cubupckoro u Tumano-Iledopckoro 6acceitHoB

MecToposkieHse He(bTel"aSOI;IOCHHﬁ Cpennee 3HaYCHUE COACPKaHUA Tapadu-
Oaccelin HOB B HE(DTH IO MECTOPOXKICHUIO, Mac. %
Yuuxkaneasle (6osnee 300 MiH. T HeQTH)
CeBepo-KoxxBuHCKOE Twumano-Ilegopckuit 11,40
Ypenrorickoe 3anagao-Cubupckuit 4,13
YalKknHCKOE Bonaro-Ypansckuit 5,09
Pomamikunackoe Bonaro-Ypansckuit 4,68
CamoTtiopckoe 3anagao-Cubupckuit 2,69
Ycunckoe Twumano-Ilegopckuit 2,76
CoBeTckoe 3anagao-Cubupckuit 4,15
ApnaHckoe Bonaro-Ypansckuit 4,17
CanbimMckoe 3amagHo-Cubupckuii 3,87
Kpymasie (ot 30 o 300 mutH. T HeTH)
HosomopTroBckoe 3anagao-Cubupckuit 5,28
CasrekanTckoe 3anagao-Cubupckuit 20,30
CpenHeMeccosIXcKoe 3amagHo-Cubupckuii 7,85
Batrneranckoe 3amagHo-Cubupckuii 3,12
Bo3eiickoe Twumano-Ilegopckuit 6,49
CyrmyTckoe 3anagao-Cubupckuit 3,62
XapbsATHHCKOE Tumano-Ilevopckuit 15,43
HoBoenxoBckoe Bonaro-Ypansckuit 4,23
Wmenn P. Tpebea Tumano-Ilevopckuit 10,00
TazoBckoe 3anagao-Cubupckuit 5,28
FOxHO-JIBIKCKOE Tumano-Ilegopckuit 21,30
PanaeBckoe Bonaro-Ypaneckuit 5,91
SIKyImIKMHCKOE Bonaro-Ypansckuit 5,96
ITammanHCKOE Twumano-Ilegopckuit 4,26
®decTUBaIHLHOE 3anagao-Cubupckuit 15,49
Cy3yHCKOe 3anagao-Cubupckuit 6,55
basnuHckoe Bonaro-Ypansckuit 4,60
OcuHckoe Bonaro-Ypansckuit 4,46
XacpIpeiickoe Twumano-Ilegopckuit 9,50
BbricTpuHCcKOE 3anagao-Cubupckuit 5,35
3amagHo-JlyruHenkoe 3anagHo-CuOUpCKuid 3,98
Maiickoe (Tomckast) 3anagHo-CuOupCKuid 9,83
Bepx-Tapckoe 3anagHo-CubupcKuii 4,20
Pri6anbpHOC 3anagao-Cubupckuit 6,10

3amagHo-cubupckue [1H mMmeroT HanMeHsbIee copep:kaHue Cepbl, CMOJI M ac(albTeHOB
(mpumepHO B 2 pasa mo cpaBHeHHUIO ¢ napadunuctoi HedThrio BYHI'B). Brisieneno, uro ITH
3amagHo-Cubupckoro 6acceifHa OTIMYAETCSl OT BOJTO-YPaJbCKOM U THMaHO-niedopckor [TH
Oosiee HU3KOW IUIOTHOCTHIO, HAMMEHBIIUM COJIEP)KAaHUEM IU3CIbHBIX (PaKIHiA U KOKCa B
Hedtu. B cpennem mapadunucras negpts 3CHI'D umeeT cpeHIo0 MIOTHOCTh U SBISETCA
BSI3KOH (BS3KOCTB Goitee 35 Mm*/c), MamocepHucToii (MeHee 0,5 %), MaIOCMOINCTOI (MeHee
8 %), manoacdansrenuctoit (meHee 3 %), CO CpeTHUM CONEPIKAHUEM JTU3EIBHBIX (hPAKIIUN.
3aneraer nmapaduHucTas HePTH OacceilHa B CpeJHEM B IJIACTAaX C BHICOKHMMH IJIACTOBBIMU
TEeMIIepaTypoi 1 JIaBJIeHUEM U B OOJBIIMHCTBE Ciiydasx Ha nryounax Huke 2000 m (Tabnu-

na S).
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Camapcran
Bamx: an 0.31%
AIIKOPTOCTAH Yeygencrang V-317%

0.93% Pecny6.anka Axyrus CTaBponof””"“?
Henenxnii AO 0.-'-139-"‘6 0.15% kpai 0.14%
1.26% Kpacrospcknii kpaii

Toyckan 0.12%
2.44%
Xanter-Marcuiicknii
AO 5.05%

Tarapcran
6.54%

IlepMckan

8.30%

Apvyrue
0.42%

Avago-Henenknii
AO
32.92%

Pucynok 3 — Pacnipenenenne pecypcoB napadunrctoit HedTH o cyobekram Poccuii-
ckon Denepaunu

Tabnuma 5 — OuU3MKo-XUMHYECKHUE CBOMCTBA MapauHUCTON HE(PTH OCHOBHBIX 0ACCEHHOB
Poccum m ycnoBus ux 3aneranus

DU3HKO-XUMUYECKUE 3anagHo-Cubupckuii | Tumano-Iledopckuit | Bonro-Ypansckuit
MOKa3aTelIn HI'b HI'b HI'b
IInorHOCTS, r/em’ 0,8427 0,8458 0,8536
BS3KOCTb, MM°/C 36,66 98,07 23,63
Copepsxanue cepsl, % 0,36 0,68 1,46
Conepxanne napaduHos, % 10,86 13,55 8,10
Copeprxanne cmod, % 5,04 6,08 9,49
Copeprxkanue acQabTeHOB, %o 1,18 1,54 2,15
Opaxknusg H.K. 200 °C, mac. % 20,58 21,44 25,71
Opaknug H.X. 300 °C, mac. % 40,36 38,73 44,58
Opaknug H.K. 350 °C, mac. % 52,87 54,03 53,25
l"azoconepikanue B HedTH, M/T 95,22 113,97 70,53
CopepsxaHue Kokca, Mac. % 1,25 2,10 3,29
Tepmobapuveckue ycaoBHs 3aJieTaHus
Temneparypa miacta, 'C 91,73 62,23 38,63
IInacroBoe nasienue, Mlla 30,11 28,27 18,85
I'myOuHa 3aneranwsi, M
ITouru 90,9 % Haxomutrcs 69 % Haxomurcs Ha | Oxono 24 % Haxo-
Ha r1youne Hike 2000 wm, rIyOuHe HUKE JUTCS Ha
ot 1000 m 2000 m, ot 1000 M [rirybuHe HEke 2000
10 2000 m — 8,8 % 10 2000 M —27 % M, oT 1000 M o
2000 M — 73 %

3aMeTuM, 4TO aHaJdM3 JAHHBIX TAOMUIIBl 5 BBISBISET BAKHYIO 3aKOHOMEPHOCTHh B M3Me-
HeHuu cBoiictB [IH, cocrosmryro B TOM, 4T0 ueM MeHbIIe mapaduHoB B HepTH, TEM OOIb-
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IIYI0 KOHLIEHTPALUIO CEePBhl, CMOJI, ac(aIbTEHOB, JU3EIbHBIX (DPAKIMI 1 KOKCA, HO MEHBIIIEEe
COZIep KaHUeE Ta3a UMEIOT TaKkue HeTu.

3akiouenue

Bospacraromas Heo0X0IMMOCTh AOOBIYM U NEPEpadOTKHU B HEAJIEKOM OyaylleM BS3KOM
U napaduHUCTON HEPTH ONpeAesieT aKTyalbHOCTh M3yYeHUsl 3aKOHOMEPHOCTEH TEeppUTO-
PHUANBHOTO paclpeesieHus TakuX HedTel 1 0cOOeHHOCTEN (DPU3UKO-XUMUYECKUX CBOMCTB U
yclIOBUHM UX 3anieraHusi. B pabote u3yueHbl 3aKOHOMEPHOCTH pa3MEIIEeHUs paccMaTpHUBae-
Mol HedTH 1o HedTerazoHOoCHBIM OacceiiHaM U pernoHaM Poccuu. IlpoBenen ananus usz-
MEHEHHSI CBOMCTB BSA3KOH M mapauHUCTON HEPTH B 3aBUCUMOCTH OT TIIyOWHBI 3aJI€TaHHs U
UX TEPPUTOPUAIBHOIO pacrnoiiokeHus. [lokazaHo, yTo HanOoIBLINE 3aMachl BSI3KOW U mapa-
¢unuctort Heptu cocpenoroueHsl B Tpex HI'b (Bonro-Ypansckom, 3anagno-Cudupckom u
Tumano-ITedopckom).

H3yuensl 0COOEHHOCTH XHMHUYECKOTO COCTaBa BS3KHX M mapaduHUCThIX HedTel. [loka-
3aHO, 4yTO 3amaaHo-cuOupckue [IH umeroT HauMeHblllee copep aHUE Cepbl, CMOJ HU
ac(aJabTeHOB, HAUMEHBIIEE COJEpKaHUE AU3ETbHBIX (DpakuMii U KOKca B HEPTH. 3ajeraer
napadunuctas HepTh OacceiiHa B CpeAHEM B IUIACTaX C BRICOKMMH IIACTOBBIMH TEMIIepa-
Typod W JaBlIEHUEM M B OONBIIMHCTBE Cirydasx Ha TryOmHax Hmke 2000 M. YctaHoBIEHO
TakKe, 4TO 3arajgHo-cUOupCKas Bs3Kas HE(Th IO CBOMM XapaKTEPUCTHKAM OTIMYAETCA OT
TUMAHO-IIEYOPCKON U BOJITO-YPaJIbCKOW: OHA MEHEE TsKenash U BA3Kas, C MEHBIIUM COJEp-
’KaHHEM CEpBbI, CMOJI, ac(paTbTEHOB U KOKCA.
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VK 622.276.6
C.U. Ilanviues

COBPEMEHHOE COCTOSIHUE HE®TET'A30IOBBIBAIOIIEIO KOMILIEKCA
TOMCKOM OBJACTH

OO0mue cBeeHus

HedTterazossiit kommueke ToMckoi 006J1aCTH COCTOMT M3 YETHIPEX OCHOBHBIX HedTeraso-
noObIBaroux pernoHoB. Crapeitmmii u3 Hux, CTpexeBcKoii, Hauasl ocBauBathes 50 JeT Ha-
3an. B mocnenyromme roael pa3paboTka MECTOPOXKICHUH U 100bIYa He(TH CTAIA OCYIIECT-
BIAThCS B Bacroranckom u Jlyrunenko-Ilynunckom paitonax. Hanbonee mononon, FOxHo-
Bacroranckuit HedTemoObIBarouii pailon (pucyHoxk 1).

TpancnopTupoBKa HEPTH HA TEPPUTOPUHU OOJACTH OCYUIECTBISIETCS MO MaruCTpaibHOMY
HeTenpoBoay AnekcanapoBckoe-Amxepo-Cymxkenck. [IpomyckHas CHOCOOHOCTH 3TOTO
HedTenpoBoaa cocrapisieT SO MIIH.T. B TOJI.

TpaHCHIOPTHPOBKH Ta3a OCYIIECTBISIETCS IO MarucTpajbHOMY razonposony HuxHeBap-
toBck-Ilapabens-Kys0acc, npormyckHoii cnoco6HocThIO 10 Mitpa. Ky6.M. B TOI.

18 aBrycrta 1962 roma nHa CoBeTCKOM MecTOpOXIeHUH ToMCKO#i 0o0mactu ObUT MONTY4YeH
MEPBBI MPOMBILUICHHBIA MPUTOK HE(PTH, KOTJla HA OJHOW U3 CKBAXKUH yaapuil HePTIHOU
¢dontan mMomHocThi0 500 ToHH B cyTku. Hawano mpombliuieHHOM n00buM HE(TH CTajo
MIOBOPOTHBIM MOMEHTOM B HOBeHIIeW nucropun pernoHa. O0mactp, B KOTOPOH OCHOBOM Ha-
POJHOTO XO35IUCTBA OBLI JieC, BOILIA B JAECATKY He(TeAOOBIBAIOIINX TEPPUTOPHUM CTPAHBI.
OTO UMEN0 MOUIHBIA MYIbTUIIMKATUBHBIA 3QQEKT: HaYall pa3BUBATHCS TPAHCIOPT, CTPO-
UTHCSI PEYHBIE TOPTHI, MPEOOPaXKaThCs 0OTACTHON IEHTP, BO3BOAUTHCS KUIIbE U COIHMAIb-
HBbIE OOBEKTHI.

B 60-e u nocnenyromye rofpl craja YKpervisThes 0a3a By30B M HAYYHBIX YUPEXKICHUH,
MOSIBUJIMCHh HOBBIE HAYYHO-HCCIIEA0BATENbCKUE HHCTUTYTHI. OHU TIPOBETIN OTPOMHYIO pado-
Ty o (hyHIAMEHTAIbHBIM M MPUKIAJHBIM HCCIEIOBAaHMIM, pa3pabaThiBajdl HOBBIE TEXHO-
JIOTUU A0OBIUM YIIIEBOAOPOJHOTO ChIPbsI, CO3/1aBalii HOBBIE MaTEPHAJIbI JJIsl PAIMOHAILHOTO
MPUPOIOTIONB30BAHUS U IKOJIOTHH.

Ceronnst He(Tera3oBblii KOMIUIEKC MMEET UCKIIOUYUTENFHOE 3HAYCHHUE IS IKOHOMHUKHU
Tomckoii o0nactu. PocT 10X010B 00/1aCTHOTO OIO/KETA, MPUBIICUCHUE NHBECTULIUN, BIOXKE-
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HUS B COLMAJbHBIE TMPOTPAMMBI — BCE 3TO BO3MOXKHO Onarogaps TOMY, YTO TOJIBEKa Ha3ajd
PEruoH cTayl HePTeA0OBIBAIOIINM.

[TpomernenHas no0kua raza B Tomckoi obmactu Hadara B 1999 romy. OAO «BocTok-
ra3npom», reHepaJbHBIM AUPEKTOPOM KOTOPOTO B TO BpeMs ObUT HbIHE nedcTBytommid ['y-
o6epnarop Tomckoit obmactu C.A. XKBaukuH, BBEIO B AKCITyaTauio MbUIbIKUHCKOE Ta30-
KOHJICHCAaTHOE MECTOPOXKICHUE.
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3 - KXHO-BacroraHckum 4 - JlyruHeuko-NMyaANHCKUNIA

Pucynok 1 — Cxema pacrnonoxenust Hererazono0bBamux paiionos Tomckoii o0ractu

Cocrosinue reoJioropa3se04HbIX pador

B Tomckoif obmactu co3mana cepbe3Hasi cbhipbeBasi 0a3za HEPTSIHON M Ta30BOM MPOMBIII-
nenHoctd. HauanbHble pa3Bemannble 3amackl kareropuii A+B+C1 cocraBmsior: HeTH
676 MITH.T.; CBOOOIHOTO M pacTBOPEHHOTO Ta3a — 357 mupa.m>; KoHAeHcaTa — 34 MIIH.T.

Ha tepputopun Tomckoit obmactu oTkpbiTo 129 MecTopoxaeHuit HeTH U ra3a, U3 HUX B
pa3pabotke HaxomsaTcs — 56. B Hepacnpenenennom ¢GoHIe HeAp HAXoauTcs 14 MecTopox-
JICHUM.

['eonmoropazBenounbie paboThl U J00BIYYy HE(TH W raza B OONACTH OCYIIECTBISIOT 42
NPEaNpUsATHs, U3 HUX 36 UMEIOT JIMIIEH3UU ¢ PaBoM N00brdH. Jl0OBIYy OCyIIeCTBISIOT 22
npeanpusTusi. Bcero B HacTosiee BpeMs AeHCTBYeT 99 nMuIeH3UIl HA MPABO MOJIH30BAHUS
HEeApaMHu.

Haxomnnennas no6siua qocturia: Hegtu 309 MiIH.T.; CBOOOIHOTO M paCTBOPEHHOTO raza —
78 Mapa. M?; KOHJIeHCaTa — 6 MIIH.T.

Pexa O6p nenmut ToMckyro 061acTb, MpakTHUECKH, HA /1B paBHbIC yacTh. [lonasisromiee
OOJIBIITMHCTBO OTKPBITHIX MECTOPOXKICHUN PaCIOIOKEHO Ha JieBoOepekbe peku O6u. Ha
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paBoOEpeKbe MPOBOASTCS PETHOHATBHBIE HWCCIEJOBAHUS 3a CUET CPEACTB (eneparbHOrO
OroKeTa.

Kpymnueitmmm Henponons3oBarenem sipisieTcs OAO «TomckaedTs» BHK, Haxomsmeecs
B koprioparuBHoM nogunHernn HK «Pocuedts» n HK «l"aznpomuedTs». C cepenunnt 90-x
rogoB ctabmwibHO (yHKIHOoHHpYeT OAO «Bocrtokrasnmpom» — gouepHss kommnanus OAO
«lazmpom». Kpome Toro, maunnas ¢ 2004 roma, ocBoeHHEM HE(DTSIHBIX 3amacoB OOJACTH
aKTUBHO 3aHMUMAIOTCS Takue kommanuu kKak «PyccHedts», Ummnepuan Duepmxu, OO0
«lasnmpomuedTh-BocTok». B 2012 romy B umncie Heaporoiab30BaTeiell TOMCKOW 00JacTH
MOSIBUJIMCH 4 HOBBIE KOMITAHWUH, MOJYYUBIINE JTULEH3UU HA T€O0JIOTMYECKOe U3YUCHHE, pas-
BEJKY M A00bIUy ymieBonopoaoB — «Cubups Ilerponeym»; Ha reonoru4eckoe U3yyeHue —
000 «Mypomckoey, OO0 «IlerpoCrpum», OO0 «Haul'eoPecypc» B reonoruueckoe usy-
YeHHe U pa3paboTKy MECTOPOXKIECHUH, BKIIAAbIBACTCS OPUTAHCKUH, IIBEICKHM, TepMaHCKHIA,
BEHIEPCKUI, UHIUMUCKUIA, KA3aXCTAHCKUWA KaIluTall.

OO0beM yacTHBIX MHBECTUIMH B TOMCKOW 001acTH C 1ENhI0 T€OJOTUYECKOTO M3YyUCHUS,
Pa3BEeAKH U TOOBIUU YIIIEBOAOPOIHOTO Chiphs B 2012 romy coctaBuia 5,2 Mipa.py0., 4To He-
CKOJIBKO HUKE TI0 CPaBHEHUIO ¢ MpeAbiaymumM roaom (B 2011 rogy — 5,8 mapa.pyo.).

B 2011 roxy B Tomcko#i obmact ObII0 OTKPBITO 6 HEPTIHBIX MecTopoxaeHui. B 2012
roxy Ha Teppuropun ToMmckoi oOmactu oTKkpsITO 3 MecTopoxkaenus (Bepxue-Jlapperanckoe,
CakanBapckoe, 3anagHo-Maiickoe) u 4 npoaykTuBHbIE 3anexu Ha [IpoTouHoM, YpMaHCKOM,
Co6onnHoM 1 DeIOMKUHCKOM MECTOPOKACHUSIX. « ABTOPCTBO» OTKPBITUMA MPUHAICKUT
TaKUM KOMIaHHIM, Kak AnbsHcHe(dTera3, ['asnpomuedts-BocTok, MariomkuHckas BepTu-
kanb. Hertoxo nmopabotanu takxke Tomckreonedreras u ToMmckast HEQTb.

Oxunaembrit mpupoct 3anacoB HedTu B 2012 rogy coctaBui 16 MIH.T. (pUCYHOK 2).

4 N

MIH.T.

45

41,30

O Aobbiya
m npupocT C1

2004 2005 2006 2007 2008 2009 2010 2011 2012

Pucynok 2 — JIluHaMuka 1006191 U IPUPOCTA 3a11ACOB, MIIH.T

JluHaMuka ypoBHeH 100bM He()TH M IMPUPOCTa 3armacoB MOKas3bBaeT, uto ¢ 2007 roxa
HaOJII01aeTCs Ha4aJlo BO3POXKICHHUS T€0JIOTMYECKOI OTpaciy Mmocie JUIUTEIBHOTO KPU3HCa.
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Hanpuwmep, B 2011 roay mOCTUrHYT HauOONBIIMKA YPOBEHH MPHPOCTA 3aMacoB HEPTH
(41 mnH.T.), yTO GOJIEEe UyeM B 3 pa3a OoJIbIlIe TOJOBOTO YPOBHS J0OBIYM HEDTH.

JluHaMuKa 100bIYH YIJI€BOAOPOIHOIO ChIPbA

Jlo6brya HedTH 3a 2012 rog mo Tomckoit obmactu coctaBuia 11 745 Teic.TonH. Oxumae-
Masi 106b14a B 2013 rogy coctaBut 11 726 Thic. ToHH HedTU. 60 % n0OBIBaeMOl Ha TeppH-
topun Tomckoit obmactu HedTH npuxoautcs Ha 1o OAO «TomckaedTs» BHK. [lnnamu-
ka 1o0b1un HepTH ¢ 2003 roma mo HacTosIIee BpeMs OTpakeHa Ha pUCYHKe3.
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Pucynoxk 3 — JIlunamuka 006eM0B 1006191 HE(DTH, THIC.T.

JluHamuka ypoBHEH 100bau HePTH MOKa3bIBaeT, yTo B 2012 romy TeMriibl pocTta J00bYH
HedTH Mo obmactu 3amemiICh. COBOKYIMHAsS 100bYa HEDTH HA TEPPUTOPHUH OOJIACTH CO-
ctaBuwia 11 muH. 745 ThIC. TOHH — 3TO Ha 2 MpoIieHTa Ooiblie o cpaBHeHUIO ¢ 2011 rogom.
3amava cTosiIa MPEBBICUTH TUTAHKY B 12 MITH. TOHH — 3Ta IUQpa CIOXKIIACH U3 CYMMapHBIX
1aHoB HedTenoObBaromux npeanpusatuid. [1o uroram padotsr 3a 2011 rox nmpupoct 100bI-
yn coctapisaa 108,9 %.

OCHOBHOU TIPUYMHON CHIDKEHUS TEMIIOB POCTA SIBIISIETCS JaJIbHEWINee CHIDKEHUE JT00BI-
9l Yy OCHOBHOTO HeJpomonb3oBarens Tomckoit oomactu — OAO «TomckuedTts» BHK. [lo-
osrua HepT OAO «TomckHedTh» BHK 3a 2012 rox cam3uiack Ha 293 THIC.T., IO CpaBHe-
Huto ¢ 2011 romom. [{ons 0CHOBHOTO HEAPOMOJIL30BaTENS B O0IIEH 100bIYe MEIJICHHO, HO
HeyAep>KUMo cHibkaeTcs. Ellle HelaBHO Malible KOMIIaHMM JA0ObIBalld TPETh BCEUW TOMCKOM
He(TH, a ceromHs UX BKJIaA BeIpoC 10 40 mporeHToB. TeM caMbiM OHU TIPOIOJDKAIOT KOM-
nencuposath cnag 100brau OAO «TomckuedTh» BHK.

Kpome Toro, cymectBenno (Ha 170 ThIC.T) CHU3UIUCH OOBEMBI 100BIUM Y HEIPOIOIB30-
Bareneit OO0 «Hopa Umnepuan» u OO0 «AnbsiHCHE(]TETa3» — q0oYepHUX Komnanuii Nwm-
nepuan JHepku B ToMckoit o0acTu.
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[To utoram 2012 emé 3 KOMITAHUH CTAITN «MIULTHOHEPAMUY, TIPEOJI0JIEB 3HAKOBBIN PyOekK
110 TOZI0BOM J0ObIYe B MUJUTHOH TOHH. DT0 ToMckrasmpom, ['asnpomuedTs-BocTok u Pycc-
Hedtp B nume ToMckux go4epHUX CTPYKTyp. IlocnenHss koMmaHusi coBepiunia HanOOb-
M IPUPOCT, SO MPOLIEHTOB. A Ty4YIIMKA PE3ybTaT MO JOOBIYE CPEAN «MANIBIX» — Y KOMIa-
Huu ["aznpomaedTh-BocTok, 1191,5 Thic. TOHH HETH.

JluHamuka 100bIYM MPUPOTHOTO ra3a U KOHJeHcaTa MpUBeeHa Ha pUCyHKax 4, 5.
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Pucynok 5 — JIoObsIua KoHI€HCATa, THIC.T.

Cymmapnas no0braa rasza nmo Tomckoii obmactu 3a 2012 rox cocraBuia 4592 muH. M3, o
koHzeHcaty — 520 Toic.T. OCHOBHAas OISl JOOBIBaeMOTO Chipbs npuxonutcs Ha OAO «Tom-
CKTa3mpoM.

O6e mo3unmu Beipociu 1o cpaBHeHHio ¢ 2011 romom, moObvya, Gmaromaps ycCHemHOW
nesitensHocTH Komnanuu OAO «BocTokraznpomy.

BanoBas no6sua raza OAO «Bocrokraszmpom» cocraBuia 3400 mua.m® (108,8 %
ypoBHto 2011 roma). [Ipu 3ToM 00BEM raza cemapaiuu, T.€. IPUPOIHOTO rasa, JOOBITOTO C
MpbuibxuHckoro u CeBepo-Bacroranckoro MecTtopoxaeHuid, coctaBun 2866 MiH. M?
(98,7 % x yposHnto 2011 roga).
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[Tpupoct BamoBoit no6kuu ciaun raza B OAO «BocTokrasnpom» moiydeH 3a cuéT uc-
MOJIb30BaHUS MOMYTHOTO HEPTAHOTO Tra3za B 00béMe 534 miiH. KyooMeTpoB (B 2 pasza 00ib-
mie, yem B 2011 roxy), TpaHcnopTupyeMoro 1o HoBomy rasornposoay ¢ KazaHnckoro mecro-
POXKJIEHUS U MOATOTOBJIEHHOTO HAa MBUIBI)KMHCKOW YCTAHOBKE KOMILIEKCHOW IMOATOTOBKHU
ra3a (YKIII).

Peanuzanus nporpamMmbl MOBbBIIEHHUS 3QPEKTUBHOCTH MCIOJIB30BaHUS MOMYTHOTO Hed-
taHoro raza B OAO «Bocrokrasnpom» MO3BOJIMIA JOBECTH YPOBEHb HCIIOJIB30BAHUS I10-
nytHoro rasa 3a 2012 roa 1o 70 %. 3a 2011 rox sToT nokazarenb coctanisii 44 %.

O0beM U CTPYKTYpPa MHBECTUIIMI B OCHOBHOM KanuTAaJ (KANMTAJBHBIX BJI0KEHUI)

DaKTUYECKOEe OCBOCHME KamUTalbHBIX BioxeHul 3a 2012 rox cocramusier 27,2 MIpA.
py0. [Inmanupyembiii 00beM KamWTAIBHBIX BIOXEHUH B oTpaciu mo 2012 romy cocTaBisi
30,9 mupa. pyouneii.

CHmwxkeHne 00béMa KalmuTalbHBIX BIOKEHUN Ha 3,7 MIpa pyOJsiel U ABISICTCS OCHOBHOM
MPUYHUHOMN TOTO, YTO CHU3WINCH OOBEMBI IKCIUTYaTaIIMOHHOTO OypeHus u 00yCTpOHCTBA Me-
cropokaernii. COOTBETCTBEHHO, TOJOBOTO pyOeka no0brun Hedtr mo Tomckoit obnactu B
12 myn.T. B 2012 rogy 40CTHYb HE yAalIOCh.

JInHaMMKa WHBECTULIMM B OCHOBHOW KamuTasl (KalWTaJbHBIX BJIOKEHUM) IMOKa3aHa Ha
pHUCYHKE 6.

MHBecTMLMM B OCHOBHOI Kanutan B TomcKoi obnactu no pasgeny C:
[.06blua nonesHbIX UCKONaeMbliX , MJIH. py6.
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Pucynok 6 — Jlunamuka MHBECTULIMIA B OCHOBHOM KanuTaia ToMckoi obiactu 1o
pazaeny C: JloObrua mone3HbIX HCKONaeMbIX, MIIH.pYO

[Tnanupyemblii 00beM OCBOEHUS KalUTaJbHBIX BiokeHuWM Ha 2013 rogy cocraisier
31,4 mupa. pyOuneii.

Haubonee 3arpaTHbIMH HANpaBIICHUSMH KallUTaJbHBIX BIOKCHHI HEAPOTOIb30BaTEIICH
ABIIAIOTCS OypeHue CKBAXKUH U OOYCTPOMCTBO MECTOPOXKACHUN, HA KOTOPbIE MPUXOAUTCS
94 % wHBecTULUN TPENNPUATHI (PUCYHOK 7).

79



O6opynoBaHue
4%

NMpoekTHO-
M3bicKaTeNbCkue
CTtpouTenbcTBo paboTbl
HedTe, raso- 1%

npoeofoB
1%

BypeHue
50%

O6ycTponcTBo
Me CTopOoXAeHUn,
CTPOUTENLCTBO
44%

Pucynok 7 — HanmpaBiieHus BJIOKEHUM B OCHOBHOM KAallMTAJI HEPOIIOJIb30BaTEIeH
OO0beMbl IKCIUTYyaTallMOHHOTO OypeHHUs

O06bEMBI dKcIUTyatarmonHoro Oypenus 3a 2012 rog coctaBunu 923403 mor. m — 811795
nor.M. Hanbonpumii 005EM 3KCITyaTallMOHHOTO OYpEeHHsI OCYIIECTBIEH HA MECTOPOKICHH-
sax OAO «Tomckraedth» BHK — 378307 mor. M. 3HaunTeNbHBIE 00BbEMBI IKCTUTYaTaIIHOHHOTO
Ooypenus Ha MectopoxacHusx OO0 «[azmpomuedts Boctox» — 152220 mor. m.; OAO
«Tomckrazmpom» — 140145 mor. M,; modyeprux kommnanuii HK «PycccHedTs» — 114484
nor.M. B 2012 roay u3 3KcruryaTalliOHHOTO OypeHHsl BBEACHBI B IKCIUTyaTanuio 388 ckBa-
xuH, n3 HUX 102 ckBaxkuabl OAO «TomckaedTs» BHK, 51 ckBaxkmraa OOO «I'a3mpom-
HeTh-Boctok», 100 — OAO «Tomckraznpom» u ap. [lnanupyemsiii 00bEM SKCILTyaTaIU-
orHoro Oypenwus Ha 2013 rog cocrapnser 812 Teic. mor. M. [ImanupyeTcst BBOJ B dKCILTyaTa-
K0 352 HOBBIX CKBaXKHH.

JluHamuka 00BEMOB IKCIUTYaTallMOHHOTO OypeHUs W BBOJA HOBBIX CKBA)KWH, HAUWHAS C
2006 roga, mpeAcTaBiIeHbl HA PUCYHKAX 8, 9.
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Pucynok 8 — JlunaMuka 00bEMOB 3KCILTyaTallMOHHOTO OYpEHMs], ThIC. TIOT. M
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Pucynok 9 — Jlunamuka BBOJia HOBBIX CKBAXHUH, IIT.

O0BbeMbI 100BIYH U HCMOJIB30BAHMS MONMYTHOTO HeQTIAHOTO ra3a

ITo coctosnuto Ha 01.01.2013 . Ha MECTOPOKAEHUAX YIIIEBOJOPOAHOIO ChIpbsi TOMCKOM
obmactu ypoBenb ucnonb3oBanus [THI B cpemnem cocrasun 70 %. Beero 3a aToT nmepuon
ob110 100BITO 3092 MH. M3, 06beM uctionb3oBanHoro ITHI coctaBun 2157 muH. M. Cpen-
HUW YPOBEHB UCIIOJIH30BAaHUS TIOMYTHOTO HedTstHOTO rasza 3a 2012 rox mo 06JacTy COCTaBUII
70 % (3a 2011 rom 3TOT MOKa3arens ObLT paBeH 63 %).

- D
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Pucynok 10 — OcHoBHbIe HanpaBieHus ucnoas3osanus [THI 3a. 2012 1, muH. M?
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@ [a30Bble KOTENbHbIE

114

0O BbipaboTtka aneKkTposaHeprum

O MNMogorpes Hedpm Ha
yCTaHOBKax MogroToBKM
Hedom

O Ymwnusaums NPOMCTOKOB

(S )
Pucynox 11 — Mcnonp3oBaHue ra3za Ha COOCTBEHHBIE HYX/IbI, MJITH. M*

B 2013 rony Ha tepputopuu Tomckoi obmacTu mianupyercst 1006tk 3 016 MaH. M> MO-
MyTHOTO HE(QTAHOTO ra3a U JOCTHYb YPOBHS €ro UCHOJIb30BaHus 6omuee 75 %o.

Jlupepamu B cdepe MOIE3HOTO UCTIONB30BAHUS IMOMYTHOTO HE(DTSIHOTO Ta3a, CTaBIIeH Ofl-
HOM M3 MPUOPUTETHBIX IOCJIE€ HM3BECTHBIX MPABUTEIHLCTBEHHBIX PACIOPSIKEHUM, OCTaETCs
TomckuedT1s (84 %). HegomyctuMo HU3KUM ocTaércst ypoBeHb ucnonb3oBanus [THI' 8 OO0
«[l"asmpomued1e-Boctok» (19 %), OOO «Hopa Umnepuam» u OO0 «AnbsHcHedTeras»
(37 %) n menpononn3oBareneit HK Pyccuedts B Tomckoii obmactu (7 %).

C 1 suBaps 2012 roga BcTynuiio B jaeiicTBue nocraHoBieHue I[lpaButensctBa Poccuii-
ckoit denepanuu ot 8 ssuBaps 2009 roga Ne 7, nonnucanHoe npeacenareneM [IpaBurenber-
Ba PO B.B. [lytunsiMm «O mepax 1o CTUMYJIMPOBAHMIO COKpAILEHUs 3arpsi3HEHUs aTMO-
chepHOro BO3ayXa MPOAYKTAMH COKHTAHUS MOMYTHOTO HE(TSHOTO Ta3a Ha (aKeIbHBIX yC-
TaHOBKaX».

B coorBercTBHM ¢ 3TUM [lOCTaHOBIIEHMEM YCTAaHOBIIEH LIEJIEBOM MOKA3aTENb COKUTAHUSA
MOMYTHOTO HE(PTSHOTO Ta3a Ha (akenbHBIX ycTaHOBKaX Ha 2012 rox v MOCIEIYIOIIHNEe TO b
B pasMepe He Oojiee 5 HpPOLEHTOB OT oO0beMa JOOBITOro momytHoro HedrtsHoro raza. C
1 suBapst 2012 1. mutata 3a BBIOPOCKHI BPEAHBIX (3arps3HSIONIMX) BEIIECTB, 00pa3yIOIIUXCs
TIPY COKUTAHUH TOMYTHOTO HE(TSHOTO raza Ha (pakeIbHBIX YCTAHOBKAX, PACCUUTHIBACTCS:

- 1711 00beMa, COOTBETCTBYIOIIETO 3HAYCHUIO 1I€JIEBOTO MOKA3aTelisl, — B COOTBETCTBUU C
nyHktamu 2 — 4 [lopsnka onpeneneHus miarTsl U €€ NPeIeabHbIX Pa3MEpPOB 3a 3arpsI3HEHHE
OKpYXAaIOIel MPUPOAHOUN Cpeibl, pa3MEIIEHUE OTXO/I0B, IPYTUe BUJIbI BPETHOTO BO3JIECUCT-
BUs, yTBepxAeHHOro IloctanoBnenuem IlpaButensctBa Poccuiickoii ®@enepanuu ot 28 aB-
rycta 1992 . N 632;

- UIsi o0beMa, MPEeBHIIIAIONIETO 3HAYEHHUE IIeJIEBOr0 MOKAa3aTelisi U OINPEAesieMOro Kak
pa3HUIIA MEXTY 00BEMOM COXKEHHOTO TIOIMMYTHOTO HE(PTSHOTO ra3a U 00hEMOM MOYTHOTO
He(TSHOTO raza, COOTBETCTBYIOIIETO 3HAYCHUIO IIEJIEBOTO TIOKA3aTelsl, — B COOTBETCTBHH C
IyHKTOM 5 yka3zaHHoro Ilopsiika Kak 3a CBEpXJIMMUTHOE 3arpsi3HeHue. B aToM ciyuyae npu
pacueTre K HOpPMAaTHUBaM IUIAThl NPUMEHSIETCS OTOTHUTEIbHBIN KOY(PQPUITUEHT, CTUMYIIHU-
PYIOIINN XO3IUCTBYIOMINX CYOBEKTOB K COKPAIICHUIO 3arpsi3HEHUs aTMOC(HEPHOTO BO3IyXa
MPOAYKTAMH C)KUTAHUSI MOMYTHOTO HE(PTSHOTo raza Ha (akeJbHBIX YCTaHOBKAX, PaBHBIN
4,5. C 1 suBaps 2012 r. mpu OTCYTCTBUHU CPEJCTB U3MEPEHUS U Y4E€Ta, MOJATBEPKIAAIOIINX
dakTryeckuii 00beM 00pa30BaHMsI, UCTIOIH30BAHUS U CKUTAHMS Ha (aKeITbHBIX YCTAHOBKAX
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MOTYTHOTO HE(PTSIHOTO Ta3a, 3HAUEHUE YKa3aHHOTO JOTIOTHHUTEIHLHOTO KOd(hdUIIMEeHTa TIPH-
HUMAETCS] PABHBIM 6.

Takum oOpa3oM, B HacTOsIIEEe BPEMs JIHIIEH3MOHHBIE COMTAIICHHS IO OCBOCHHUIO MECTO-
POXKIIEHUH MpeycMaTpUBalOT CKUTaHue Ha (hakenax He Oonee 5 % momyTtHOTO Tasza. B co-
OTBETCTBUHU C noctaHoBieHueM [IpaButensctBa PO Ha ypoBeHb ucnonb3zoBanus 95 % ot
o0bema A00bITOTO ra3za Heobxoaumo nepeit k 2011 rogy. B peanbHOCTH € 10 3TOTO €1mié
TAJIEKO.

B 3axntoueHue cienyer OTMETUTh, YTO IIABHBIM NEPCIEKTUBHBIM HAIIPaBICHUEM J1AJIb-
He#mero pa3Butus ToMckoil o0nacTu SIBISIETCS OCBOEHHE HOBBIX TEPPUTOPUN, KOTOPHIMU
aBIsAt0TCs Tepputopuu IIpaBodepexns p. O0u, ¢ KOTOPBIM CBSI3aHO YBEIMUYEHUE MUHEPAJIb-
HO-CBIPBEBOW 0a3bl YIIIEBOAOPOIHOTO CHIPS U, COOTBETCTBEHHO, €ro J00bun. B HacTosmiee
BpeMSI 3[1eCh MPOBOSATCS PErMOHaIbHbIE PAOOTHI MO W3YYEHHIO T€O0JIOTMUECKOTO CTPOEHHUS
TEPPUTOPUHU 3a CUET CPEeCTB (peepaibHOro OroIKETA.

K nacrosimemy BpemMeHH 3a cueT CpelcTB (enepanbHoro OromkeTa Ha Tepputopun [Ipa-
BOOepexbs MpolOypeHo 4 mapameTpuyeckre CKBakUHbI m1youHoit 10 5000 M u oTpaboTaHo
nopsanaka 7000 mor. KM peruoHanbHbIX cercMonpoduieil. OTMeueHO ra3onposiBICHUE MpU
Oypennn 3anagHO-THIMCKOW CKBa)XWUHBI, MOTYYCHBI TIPUTOKU OOWIIBHOM IJICHKA HEPTH Ha
miactoBoit Bosie B FOxHO-IIbDKMHCKOM CKBaXKMHE W3 MJIACTOB CPEAHEH IOPHI; MOJI0XKEHO Ha-
YaJio T€OJIOTMYECKOr0 M3YYEeHHMsI JOMAaJC030MCKUX M Male030MCKUX MaparuiaTopMeHHBIX
otinoxenu [lpenbeHuceiickoil He)TEra30HOCHOW CYONIPOBHUHIIMH, OMPEICICHBI €e IpaHu-
(bl Ha TEPPUTOpUN TOMCKOI 00acTH; 3aKOHYEHO M3yueHne PailrnHcko-AsKapMHHCKOM Tpsi-
bl U1 30HBI COWIEHEHUS] YCTh-ThIMCKON BIaauHbl ¢ [lalilyTHHCKMM MeraBajioM C LEJIbIO
BBIJICJICHUST BO3MOXKHBIX 30H HE(TEra3oHaKOIUICHUS M  BBISBIEHUS CTPYKTYpHO-
JIUTOJIOTUYECKHUX JIOBYIIEK IS JaJbHENIIEN TOCTAHOBKHU MAPAMETPUUECKOTO M, BO3MOXKHO,
MOKUCKOBOTO OypeHus. XOpoIIne pe3yabTaThl ajo M3ydeHHE CelcMOpa3BeloYHBIMU pabo-
TaMH B KOMIUIEKCE C TEOXUMUYECKUMU UCCIENOBAaHUAMU TerynbaeTckoi BOaJAuHbl U COMpe-
NENbHBIX C HEN CTpyKTyp. JlanpHelee n3ydeHue 3Toro paiioHa MO3BOJUT COKPATUTh ILIO-
maab OeCrnepCcneKTUBHBIX 3eMellb TOMCKOM 001acTy.

[lo mocneaHUM OIEHKAM BEAYIIMX HAyYHO-UCCIEN0BATEIbCKUX MHCTUTYTOB H3BJIEKae-
Mble mporHo3ueie pecypcesl [1+2 tepputopuu [IpaBobepexnbs ToMmckoil obnactu oleHuBa-
FOTCSI IPUMEPHO B 3 MIIP/.T YCIOBHBIX YIIIEBOJOPOIOB.

Pesynbrarel mpoBen€HHBIX reojoropasBeouHbix padot Ha [IpaBobepexne p. O0u cBuje-
TEJIBCTBYIOT O 3HAYUTENBHBIX IMEPCIEKTUBAX JAJBHEHIIEr0 MPOBEACHUS T'€0JIOTHYECKOIO
M3y4eHUs TeppuUTOpuHr ToMCKOI 007acTH B IJIaHE OTKPBITHI HOBBIX MECTOPOXKICHUN yriie-
BOZOPOJHOTO CBIPBS, PA3BUTHs I'€OJIOTOPA3BEIOYHOIO MPOU3BOIACTBA C IPUBJICYEHUEM HO-
BBIX METOJIOB U TEXHOJIOTH, YBEIMYEHUS MUHEPAIbHO-CHIPHEBOM 0a3bl HEPTH U ra3a Mpo-
MBIIIJIEHHBIX KaTErOpU U, COOTBETCTBEHHO YBEIMUEHHUS JOOBIUU YTIEBOAOPOIOB.
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YK 005.551:622.276
AJO. /Imumpues, B.B. Manviues, /[.B. Xyoaxkoe

ITPOEKTUPOBAHUE OBBEKTOB HE®TEI'A30BOTI'O KOMIIVIEKCA C
INPUMEHEHMEM KOMIIETEHTHOCTHOTI'O ITIOAXOJA

Pa3zBuTne nepconana mo00ii KOMIIAaHWKA B COBPEMEHHOM MHpE, KOTJla YCKOPEHHE Hay4dHO-
TEXHUYECKOTO MPOrpecca 3HAYUTEIBHO YOBICTPSET MPOLECC ycTapeBaHus MpodecCroHalb-
HBIX 3HAHUN W HaBBIKOB, SIBJISIETCS BAKHEUIIUM YCJIOBUEM €€ YCIEIHOTo (yHKIIMOHHPOBA-
Hus. KiTio4eBBIM MOMEHTOM B YIpaBiICHUH MPOodeCCHOHATBHBIM PAa3BUTHEM SBISICTCS OIpe-
nesieHne oOnactel 3HaHUM, B KOTOPBIX HEOOXOIMMO pa3BUBAaTh COTPYIHHMKOB OpPraHHU3aIUU.
CoBpeMeHHasi paKTUKa YIPaBICHHS 3HAHUSMHU, CBUICTEILCTBYET O ToM, uTo Oomee 70 %
COBPEMEHHBIX KPYITHBIX MPOU3BOJACTBEHHO-XO3WCTBEHHBIX CHUCTEM pa3padOTalid U aKTHBHO
MIPUMEHSIIOT CUCTEMbI Pa3BUTHS KOMIIETCHIIMI NIEPCOHAJIA, 3aHSATOTO B OCHOBHBIX ITPOU3BO/I-
CTBEHHBIX LIMKJIaX. He uCKiItoueHneM B JTaHHOM MPOU3BOACTBEHHOM CPEJIE SIBISETCSA MPOLIECC
MIPOCKTUPOBAHUS OOBEKTOB HE(PTEra30BOro KOMIUIEKCA. JTO CIOXKHBIN, KOMaHIHBIN MPOIIECC,
YCTICIIHBIM KOHEUHBIM PE3YJIBTaTOM KOTOPOTO SBJsIETCs A eKTUBHAS paboTa KaXKI0TO YjieHa
KOMaH/Ibl, 33JIeCTBOBAHHOTO B padoTe.

B nporecce ¢popmMupoBaHus KOUIEKTHBA COTPYIHUKOB, 3aJIEHCTBOBAHHBIX B IPOIECCE
MIPOCKTUPOBAHUS 0OBbEKTOB HE(PTETa30100BIBAIOIIETO KOMIICKCA, OCTPO BCTAET BOIPOC OI-
TUMAJIBHOTO TTOI00pa cOCTaBa CIHEIUAIUCTOB, KOTOPbIe HanboJiee YIOBIETBOPSIOT, C TOUKHU
3peHHs] CBOUX KOMIIETCHIIUH, MOCTABICHHBIM 3a/1a4aM U MOTYT B ONTUMAaJIbHBIN CPOK Kaue-
CTBEHHO BBIJATh JYUIINN PE3YJIbTAT.

OntumanbHBIM UHCTPYMEHTOM, B PEIICHUU MTOCTABICHHOM 3a/1a4u SIBJISIETCS OLICHKA TEX-
HUYECKUX KOMIIETCHIIMH CIIEIUAINCTOB METOJOM TECTHPOBaHUS Ha dTamne (popMupoBaHUs
KOMaH/IbI COTPYIHHUKOB ISl pEIISHUS HEOOXOAMMBIX 3a7a4.

[Ipu Bcem paszHooOpazuu MOAXOA0B K OMpeneSIeHUI0 MTpodeccruoHaaIbHON KOMIETEHITNH,
MOYKHO COTJIACHTBCSI CO CIAEAYIOIIMM ompeaeieHrneM. KoMmeTeHus — 3To CnocoOHOCTh yc-
MEIIHO JIEMCTBOBATh HA OCHOBE IIPAKTHYECKOIO ONbITA, YMEHUM U 3HAHUU MPH PELICHUH 3a-
nad mpodeCcCUOHATBbHOTO Poja ACSITENHbHOCTH. B maHHO# citydyae, peub UaeT 00 yCHEenTHOM
pEIIeHUH 3a7a4i MTPOSKTUPOBAHUS 00BEKTOB He(pTEera3o00bIBarOIIETO KOMIUIEKCa (pa3Be/l-
ka, OypeHue, 0OyCTpOHCTBO U pa3paboTka MecTtopoxkaeHui). Orcioga npodeccuonanbHas
KOMIETEHTHOCTh CHEIMAIUCTa, 3TO JMYHOCTHASI CIIOCOOHOCTh COTPYAHUKA PEeIlIaTh Onpee-
JIEHHBIN KJ1acC Mpo¢eCCHOHANBHBIX 3a/1au.

besycnoBHO, cpenn pazHooOpasusi METOAMK OLICHKHA KOMITETCHIIMH CIeIIHaIuCTOB, METO
TECTUPOBAHMS, BOBMOXKHO, HE CaMbIii ONTHUMAJbHBI BapUAHT, HO JIOCTATOYHO OOBEKTHUB-
HBIH, MO3BOJISIONINI B 3HAYUTEIHLHO KOPOTKHE CPOKM OpPraHW30BaTh Ipoiiecc GpopMupoBa-
HUS HEOOXOIMMOM KOMAaH/IbI 3a CYET:
® BBISIBJICHUS KIIFOUEBBIX KOMIIETEHIIMN CHELUAIMCTOB JUIsl PEIICHUS] KOHKPETHBIX MPOU3-

BOJCTBCHHBIX 3aJ1a4;
® TECTUPOBAHMS [0 OCHOBHBIM ITPOU3BOICTBEHHBIM 3a/1a4aMm;
® MPOBEJCHUS IKCIIEPTHOM OLICHKU YPOBHS 3HAHHMM OyAyIIUX YWICHOB KOMaH/IbI,
® paHKHUPOBAHUS MO YPOBHIO 3HAHHUM /I MOCIEAYIOIIETO COOECeIOBaHUS C IKCIIEpTaMu U

OTpeJIeTICHUS HABBIKOB;
® aTTecTalUM MepcoHaia Mo pe3yjbTaTaM OLICHKU C LENbI0 JadbHEHIIEro MpUHSTHUSL pe-

IICHUH.
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B cBoto ouepennb, onpenenenrue npodeccuoHaIbHbIX 3HAHUN U YMEHHI, CIIOCOOHOCTEN U
MOTHUBOB 00Jiee KaUeCTBEHHO MOKHO OLIEHHUTH C MOMOUIBbIO CIEIUATIbHBIX TECTOBBIX 3aja-
Huii. TecToBble 3a7aHus, B JAHHOM Cllydae, HOCAT CHEUU(PUUECKHUI XapaKTep U OTPaKarOT
TpeOOBaHUS K PA3IMYHBIM YPOBHSM 3HAHHUNA CIIEIUAINCTOB, KOTOPBIE OYAYyT B JalbHEHIIIEM
3a/1€eICTBOBaHbI 10 CBOUM HAIPABIICHUSIM JESTEIBHOCTH B IPOEKTHON KOMAHJIE.

[TocnenoBarenbHOCTh OCHOBHBIX ATANOB OLIEHKH MPOo(eCcCHOHATbHBIX 3HAHUM 1 HABBIKOB
CHEIUAIUCTOB OymyIieil MpOeKTHOM KOMaH/Ibl IPECTaBICHA Ha PUCYHKE 1.

Ha nepBom sTane co3naHusi KOMIUIEKCHOW OLIEHKH MPOQEeCCHOHATBHON KOMIETEHTHOCTH
CHEIMAINCTOB, KOTOPbIE OYIyT 3a/1IeCTBOBaHbI B MPOEKTUPOBAHUU OOBEKTOB He(TErazoBo-
rO KOMITJIEKCA, SIBISETCS (hOpMHUpOBAHUE KITIOYEBOW 3a/1a4d MPOEKTHOW KOMAaHJbI, MATPUIL
¥ PO HIIb KOMIETCHIINA KaXKIOTO CHEIUAINCTa KOMaHAbl. Pa0oThl B TaHHOM HarmpasJie-
HUW OCYIIECTBIISIOTCS SKCIEPTHOW TPYIION, IJIaBHBIM MHYKEHEPOM IMPOEKTa, pyKOBOAUTE-
JeM paboT.

1. AHAJIN3 CUTYALNU —
HEOBXOI[I/IMAH OpFaHI/ISaHI/IOHHa}I CTPYKTYypa

TTPOEKTHASI KOMAHJIA ManHHa KOMIIETCHLIUN
IIpodunm xommeTeHIAN

2. PASPABOTKA 5
TECTOBBIX 3AJJAHINU

\ 4

OOuwmii npouiIs KOMIETCHINH
dopmupoBaHHue KOTUPHKATOPOB
CocraBnenue crenupuKanmi
Pa3paboTka TeCTOBBIX 3amaHmit

A\ 4

v

3. ATIPOBAIIUA

IIpo6HOE TecTpoBaHUe
AHanu3 pe3ybTaToB
JlopaboTKa CHCTEMBI OIICHKH

\ 4

v

4. TECTUPOBAHME HOHy‘-ICHI/Ie WHIANBUAYAJIbHBIX BbI-

TTEPCOHAIJIA BOJOB I10 COTPYAHUKaM
HOJ'Iy‘-IeHI/IC TPYIIIOBBIX BEIBOAOB

M0 COTPYIHUKAM

A\ 4

A 4

5. PASBPABOTKA ITPOT'PAMM DopMHUpOBaHUE NPOEKTHBIX KO-
IMOBBIIEHN 1 KBAJIMOUKALIMN MaHI
COTPYIHUKOB

A\ 4

Pucynox 1 — Dtamnbl onieHKH npodeccHOHaIbHBIX 3HAHUN 1 HaBBIKOB
CHELMAIUCTOB NpU GOPMHUPOBAHUN IPOEKTHOW KOMaH/IbI

IIpu 5TOM HCIIONB30BAIICA CIEAYIOUIUN NOHATUWHBIN aIlapar.

Ha ocHOBaHMM npeACTaBIeHHBIX K PEHICHHUIO 3aa4, MaTpULl U MPOdUIIe KOMIIETEHIUH,
dbopMupyIOTCS  MHIUBHUAYaJdbHbIE (creruUUHbIE) MPOGUIN KOMIETCHIIUH Ka)XJoro Co-
TpyIHUKa Oymymiel MpoeKTHON KOMaHIbl, KOTOPbIE CIIyKaT OCHOBOW ajisi pa3paboTKu crie-
nupuKanmii, KOTU(HUKATOPOB U TECTOBBIX 3a/IaHH 110 KaXKI0H KOMITETEHITUH.

85



[Tpoduns npodeccnoHambHBIX KOMIETSHINN MO KaXKJIOW JTOJDKHOCTH OTPaKaeT yPOBEHb
TpeOOBaHMN K 3HAHUSAM U HAaBBIKAM OTJEJIBHOTO CHELMAINCTA, 3aHUMAIOLIET0 Ty UM UHYIO
MIO3ULMIO B IIPOEKTHOM KoMaHze. [Ipum 3TOM mMcnonb3yercs Kak TpexX ypoOBHEBas, Tak U 4e-
TBIPEX YPOBHEBAs LIKAJIA: HAYMHAIOIIMN COTPYAHUK, CIELUAIUCT, ONBITHBIM CHELUATIUCT U
9KCIEPT, B 3aBUCUMOCTH OT IIOCTABJICHHBIX 3a/1a4 IIPY BBIIIOJTHEHUH IIPOEKTA.

Koaudukaropel GpUKCHPYIOT IPEEMCTBEHHOCTh MEXY MOIYISIMU KOMIIETEHIUH, Tpodu-
JIIMA KOMIIETEHIIUH 10 MOAPA3ACIICHUAM U JOJDKHOCTAM CIELUATIUCTOB, CONECPKAHUEM TEC-
TOBBIX 3aJjaHUi. TakuM 00pazoM, KOAU(PHUKATOP OTpa)kaeT COAEP KAHUE TECTOBBIX 3aJJaHUM
Y BKJIFOYAET KOHTPOJIMPYEMOE COAECPKAHUE KOMIIETCHLIUM, IEPEYEHb KOHTPOJIUPYEMBIX dJIe-
MEHTOB U 000CHOBBIBAET HEOOXOIUMOCTD BKIFOYEHHSI TOTO MM MHOTO TECTOBOTO 33/IaHUS B
oOrmuii 010K BorpocoB, Tabnuna 1.

Tabnuua 1 — I[Ipumep npoduss ouenku npodeccuoHaIbHBIX 3HAHUI U HaBBIKOB CIIEIIUATIH-
CTOB Tipy (POPMHUPOBAHUH TPOEKTHONW KOMAH/IbI

Hupekrop Benymuit Coenua-
Ob6nacTp 3Ha- MeHemkep | Menemkep
- Komnerennuu porpam- nporpam- | mpoexTa JIMCT Ipo-
MBI eKTa
MBI
Crangapt [IpuHIIMIIBI yTIpaBIEHUS
Komnanuu 1o | KpynmHbIMU IPOEKTAMHU.
YIPaBJIEHUIO | DTambl YIPABICHUS KPYII-
KPYIHBIMHU HBIMHU TIPOEKTAMHU 3 3 3 3
IPOEKTaMHU B
o0macTu pas-
BEJIKH U J0-
ObIYH
CrpykTypa OO6mue ceeaeHust 00 3 3 3 )
yIpaBJIEHUS | YIPaBICHUH MPOCKTaAMH
MPOEKTAMU Ku3HEHHBII UK TPOEK- 3 3 3 )
Ta
VYnpasnenune | Pazpaborka macmopra (yc- 3 3 ) |
WHTETpalke | TaBa) MPOCKTa
Pa3paboTka niana yrmpas- 3 3 ) 1
JIEHUsl IPOEKTOM
VY1pasieHue UCIIOIHEHU- 3 3 7 |
€M IIpOeKTa
MOHUTOPHHT U KOHTPOJIb 3 3 7 |
HaJ paboTamMu MPOEKTa
OoO1ee yrpaBieHue U3Me- 3 3 ) 1
HEHUSMU
3aKpbITHE POEKTA 3 3 2 1
VYnpasnenue | COop TpeOoBaHUN 3 3 3 2
coaepxanueM | OmpeneneHne coaepka- 3 3 3 )
HUS

CoBpeMeHHbIE TMOAXOAbI pa3pabOTKKM MOjENIe KOMIETEHUUH TpeOyroT o0si3aTenbHOe
BKJIFOUEHHE B DJIEMEHTBI MOJIETIU SKCIIEPTU3Y U aHAJIM3 TECTOBBIX 3a/laHuil. B kauecTBe sKc-
MePTOB MOTYT BBICTYIIaTh BHEIIHUE ayIUTOPHI, BEAYIIHME CIECIUATUCTHI B TaHHOW 00IacTu
HMMEIOIINE OMBIT PadOTHl. DKCTIEPTHAS OICHKAa HEOOXoauMa Jjisl TIOBBIIICHUS! YPOBHS Kade-
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CTBa, THOKOCTH CHUCTEMBI OIICHKHU U 00Jiee MUPOKOTO aHATN3a U BapbUPOBAHUS MPOQECCHO-
HaJIbHBIX KOMIIETECHLIUM.

[Tocie aKcTIepTU3Bl TECTOBBIX 3aaHUN, KOMU(PUKATOPOB U CrIeU(UKAINN, TPOU3BOAUTCS
MPOOHOE TECTUPOBAHUE CHELIMAIMCTOB COIIACHO MPEAaraéMbIM MOIYJSIM KOMITETEHIIUH.

Jliis noBeIlIeHUs1 3PPEKTUBHOCTU MPUMEHSIEMON CUCTEMbI OLIEHKH TEXHUYECKUX KOMIIE-
TEHUUH CIEeUHaTUCTOB MPOEKTHON KOMaH/IbI, 11eJIeCO00pa3HO HCIOIb30BaTh CHEIHMAIN3H-
POBaHHBIE TPOTPAMMHEIE MPOYKTHI, HEMOCPEACTBEHHO pa3paboTaHHBIC WK aJalTHPOBAH-
HBIE I IPOBEAECHUS TECTUPOBAHMS U OLIEHKH, PUCYHOK 2.

CUCTEMA OLEHKM U PA3BUTUSA TEXHUYECKUX KOMNETEHUUM

oToen paseMTAA U OLleHKH NepcoHana

Murpauws yrneeogopoaoB

OCTaN0CE 1 3NEMEHTOE

Kakaa murpayuvs HOCUT HasBaHWe BTOPUYHOW?

B T OTBETA, P BBl CUMTAETE NPABHABHEIM

' He 3HAW

' WMUIPALMA, DCYLECTENARMARA NOJ AEACTEMER CUMEl THHRECTK

& WMUPALMA r333 M HEGT, NPOTEKAHILLAA BHE MATEPMHCKMY NOR0A M NEMEOAALAA KAK K OPMUOEZHA 3ANEKEHR, TaK 1 K WX
RACHORMMDOBAHIAD

' WMUIPALMA BEPTUKANBHAA, M3 HEITEMATEQMHCKOA NOP0ALl B NOQ04Y KONNEKTOR

C WMIPALMA MEXKDY NOKANEHBIMW 30HAMK HETEMA30HAKONNEHMA

‘ Cneaywwuil Bonpoc ‘ 3apepwHTL TECTHPOEAHWE

Pucynok 2 — [Ipumep TecTupoBaHus B CHELUATU3UPOBAHHOM IIPOrPAMMHOM IMPOJYKTE

JlornueckuM 3aBepIIEHUEM BHEIPEHUSI CUCTEMBI OLIEHKH SIBIISETCS (POPMHUPOBAHUE IIPO-
€KTHOM KOMaH[bl, CIIOCOOHOM pellaTth MOCTaBICHHYIO 3a/ady, a Tak ke (OpMHpPOBAHHE
TUTAHOB ¥ IPOTPAaMM MOBBIIICHUS KBATM(UKALIMU B TEX 00JACTAX, I71€ BBISBICHBI TPOOEIHI B
3HaHUSAX, €CTh NOTEHIMAJI COTPYAHUKOB, U HET BO3MO)KHOCTH B KpaTdaiilue CpoKH Mopoo-
paTb PaBHOLICHHYIO 3aMEHY, PUCYHOK 3.

Kpome Toro, crenuanusupoBaHHBIM MPOIPaMMHBIA MPOLYKT ITO3BOJISET IPOBOAUTH OT-
00p KaHIUAATOB B MPOEKTHBIE KOMAaHIbI M3 YHCIA COTPYIHHKOB, MOKA3aBIINX HAMITYYIINE
PE3yABTATHI IPU IIPOXOKICHUHN OLIEHKH, PUCYHOK 4.

IIpu 3TOM OlLICHKA TEXHUUYECKUX KOMIETCHIMN CIEIUAINCTOB MPOCKTHBIX KOMaH/ MOYKET
IIpEeCIen0BaTh U APYTHUE LENH, )KEIIAHUE Y3HaTh, B KAKOM COCTOSIHUM HAXOIATCS COTPYIHUKH
nocyie 00y4eHusi, OLICHUTh INIyOMHY YCBOEHHBIX COTPYAHMKAMM 3HAHUM, AJI TOTO, YTOOBI
UMETb B JaJIbHENIIIEM BO3MOXXHOCTb IOPYYUTh UM HOBBIE, 00JIe€ OTBETCTBEHHBIE 3aJaHMsL.

Takum 006pa3oM, OCHOBHOW XapaKTEPUCTUKOW KOMIIETEHIIUHN BBICTYIAET TO TPYAOBOE IO-
BEJICHHE, KOTOPOE OTIMYHBIA PaOOTHUK TMPOSBISLET Yalle, 4yeM OOBIYHBIA. MeTomonorus
U3y4YEHUs] ¥ OLEHKU KOMIIETEHIIMH paOOTHHKOB OCHOBaHAa Ha NMPUMEHEHUU METO/OB BBISB-
neHust 3pGEKTUBHBIX U YCIEUIHBIX CIOCOOOB MBIIUICHUS U MOBEACHUS, GOPMUPOBAHHUE HA
UX OCHOBE MICATBHBIX MPOQHICH KOMIETSHIINH.

OmnucaHHbIN BbllIe MOAXOJ K (OPMUPOBAHUIO KOMAH[ JUIsl MPOEKTHUPOBAHHUS OOBEKTOB
He(Tera3o100bIBaIOIIETO KOMIIJIEKCAa HA OCHOBE OLIEHKH TEXHUYECKHX KOMIIETEHIMH MeTo-
JIOM TECTHPOBAHMA, YCHEIIHO peanu3yercs LlenTpom nmpodeccnonanbHON MepenoaroToBKu
criennaancToB Hedrerazosoro nena MHcTHTyTa pUpoAHBIX pecypcoB HanmonamsHOTO HC-
CJIeZI0BATENbCKOr0 TOMCKOIO MOJIMTEXHUYECKOIO YHUBEPCUTETa U BHEAPEH B psJ Hedrera-
30100BIBArOINNA KOMIIaHUu Poccum.
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CUCTEMA OLEHKU U PA3BUTUA TEXHUYECKUX KOMMETEHUUN

oTpen paBMTHA U OLleHKH NepcoHana

| Pezynbtat Pazautne MHCTpyMEHTbI MaTepuansl ans Bce |
OLEHKM KOMMEeTEeHLMi obyueHuns ofyuenuns OLIEHKK

Paz3suTHe KOMNETEHLMIA
o npuopuTeram

Npodunb oLeHKN:

Mepsaa ouepenb: HanpaeneHne:

CamonogroToeka - MeTpodmznKka u reodmzHUecKie HCCNefoBaHNA CKBaXMH ([eonorus) ;um: .

CamonogroToeka - Feonorua HedTH n ra3a (Meonorna) POBEHE!

CaMonoAroToeka - MMAPOANHAMHUECKHE HCCNef0BaHna CKBaXHH (PaspalioTka MecTopoxaenmii) 3amecTHTens Hauanbhuka LMTC no
TeopuTHYECKHii Kypc - CHCTeMbl KOMINUIeKCcHoi pazpaboTkn n HedreoTgaua reo"“y"'"'

MecTopoXeHnii npocMoTp (PazpaboTka MeCTOpOXAEHM) OBLuii pesyNETAT:-OLeHOK: 59%
TeopuTHYEeCKUid Kypc - Boi3oB NpuToKa (OCBOEHME CKBAXMWH) [ata nocnegHei oLeHKN:
TeopuTuueckuii kypc - O6ecneuenne nobbiun npocmoTp ([obuiua HedTH U raza) 28.01.2011 9:05:52

TeopuTHUecKKii kypc - Npaeuna bezonacHocTi B HedTAHOI U razoBoil
npoMblLAeHHOCTH (MpoMbILneHHan Be3onacHocTs)

Bropas ouepefb:

TeoputHuecknii kypc - NeTpodmznka u reodHzNUecKHe HCCNe0BaHNA CKBaXHUH npocMoTp ([eonorus)
TeopuTHUeCKuid kypc - Teonorua HedTH M raza npocMoTp (Meonorus)

TeopuTHueckuil kypc - TMOPOAMHAMKUYECKHE HCCNIE0BAHKA CKBAaMMH npocMoTp (PazpaboTwa
MECTOPOMIEHMIA)

Pucynoxk 3 — IIpumep nporpaMmbl 00y4eHHs COTPYIHUKA, TOJYYEHHON B CHIEIIUATU3UPO-
BaHHOM IIPOTPAMMHOM IPOJIYKTE

Hanpasnenne Pazgen PezynbraTt
paboTka mecr i AHaNWTHYECKHE Tal nokasartenei paspaborkn nnacra
HypmyxameTos $aHuc HarmMosmy 3,000000 Oobasnts
OynkapHaes Mapat Padawnesuy 3,000000 Oobasnts
Hemud Bnaawmup Kpbesudy 3,000000 Oobasnts
paboTka mecr i T HC CKE@MHH
Hemud Bnaawmup Kpbesudy 2,285714 Oobasnts
paboTka mecr i ] auyma NPH 3KCNAYATALMA MECT OPOX [ EHNH
Hemud Bnaawmup Kpbesudy 3,000000 Oobasnts
AynkapHaes Mapat Patannesny 3,000000 Oobasute
Franumoe Paput WabubpaxmadHosny 3,000000 Oobasute
Karwposa Anna MpuropbesHa 3,000000 Oobasute

Pucynoxk 4 — IIpumep oTO0Opa COTPYIHUKOB, TOKA3ABIINX JYYIIIUE PE3YyJIbTAThI MO pasaeiaaM
3HaHUU

CIIMCOK JIMTEPATYPbI

1. Imutpues A.1O., Mansime B.B., Xymsxor J1.B., Bopoosesa JI.B. AcniekTsl OlleHKH
TEXHHUYECKUX KOMIETEHINI CHEeIUaNInCcTOB HedTerazonoopBaomux KoMianuii / BecTHuk
Poccuiickoii akanmeMuu ecTeCTBEHHBIX HayK. 3amanHo-CuOupckoe otaenenue. — 2012. —
Boin. 14 - C. 101-107.

2. Bopo6sera JI.B., [Imutpues A.1O., Mansimes B.B., Xyasakos [[.B. KauecTBennslii oT-
60p, HaOOp W MOBBINICHUE TMOTEHIMANIA KaJAPOB Kak (yHIAMEHT JUIsl ycnexa HedTerazono-
ObiBaronux KoMmranui. // TopHsiit xxypHan. — 2012 — Ne, Cnenuanbhbiii Beimyck. — C. 15—
18.

3. Aynb3oH A.A., BacunseBa O.M., BonoctHoB U.B., Uctureuesa JI.A. Pe3eps xaapos:
TUTAaHUPOBaHUE, 0TOOp, pa3BUTHE U OleHKa. — Tomck: M3n-Bo TITY, 2009. — 292 c.
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YJIK 553.98
B.U. UHcaee

O 'EHE3MCE 3AJIEXKENR HE®TH U CTPATEI'MHU UX IIOUCKOB B T0OIOPCKOM
OCHOBAHMMU HEHTPAJIBHOU YACTHU 3AITATHOU CUBUPHU (HA IPUMEPE
KPACHOJIEHUHCKOI'O CBOJIA)

ITocranoBKa 3a1a4u

N3y4eHHOCTh M CTENEeHb OCBOEHUS IOPCKUX U HEOKOMCKOTO He(TEera30HOCHBIX KOMILIEK-
coB (HI'K) 3anagnoii Cubupu mpenonpenensoT akTyadTbHOCTh OICHKH MEePCIEKTUB U OC-
BOEHUSI OOBEKTOB B JOIOPCKOM OCHOBaHMM. CTpareruu M3y4eHHs] U IOUCKOB B JIOIOPCKOM
OCHOBAHUHU CTPOSITCA HA KPUTEPUHU «30H PA3yIUIOTHEHUSD» U KOHLEMIMHU «IJIABHOTO MCTOY-
HUKa» yrineBoaopoaoB (YB).

OTHOCHUTENBHO NIEPBOTO KPUTEPHS PA3HOUTEHUH Y CIIELIUATIMCTOB HET. DTO «30HBI MACCH-
POBaHHOW TPEHMIMHOBATOCTH» TPHUACOBBIX OTIOXKEHHUN, TEKTOHHYECKH OCIIA0JICHHbBIE 30HBD)
OTJIOXKEHUI TMaJe030sl, «30HbI JAE3UHTETrPallin», «30Hbl AKTUBHBIX TEKTOHUYECKUX U THAPO-
TEPMaJIbHBIX MTPOLECCOB» U T.II., POPMHUPYIONINE BTOPUIHBIE KOJJIEKTOPHI (pe3epByaphl).

OTHOCHUTENBHO KOHLIETIIIUU «ITIaBHOTO MCTOYHUKA» MPOAOIKAETCS AUCKyccus. Boickasbl-
BalOTCS 1 0OOCHOBBIBAIOTCS JBa BapHaHTa KOHUENIUU: 1) HEPTh MOCTYyNaeT CHU3Y U 3aroi-
HSIET pe3epByaphl Maneo30s U Tpuaca; 2) He)Th reHEePUPYETCs MOTEHIIMATBHO MAaTEePUHCKH-
MU IOPCKUMH OTJIOKEHUSIMU U U3 I0PBI IIOCTYIIAET B PE3€pBYaphl TpHaca U Majueo30s.

[To nannbix ogHux uccieponareneit [10 u ap.] OCHOBHBIM HCTOUHUKOM Y B miist 3anexeit
30H JIE3UHTETPAILMH SIBJISIETCS paccessHHOoe oprannyeckoe BeuiectBo (POB) otnoxenuii rop-
CKHX TOPHU30HTOB, IOTPYKCHHBIX B IIaBHYIO 30HY HedreoOpaszoBanus (['3H). [lo manabIM
APYTUX CIEUUaINCTOB [8 U ap.] HETH B 0Py MOCTYIAET U3 Tpuaca, a He HaooopoT. [Tomna-
raeTcs, 4YTo OT TOrO, KaKOM BapUaHT KOHLENLNU «IJIAaBHOTO MCTOYHHKA» CTAHOBUTCS JOKa-
3aHHBIM, TAKU€ U CIEAYIOT BBIBOJABI (PEKOMEHAAIMH) OTHOCUTEIBHO CTPAaTErH MOUCKOB B
JOIOPCKOM (pyHIaMEHTE.

PoroxHuKoBCKUH NHIIEH3MOHHBIN ydacTok (JIY) mpeanokeH U UCIoNIb3yeTcsl Kak MOJH-
TOH JUIsSl OTIpE/IeNICHUs] MEePCIEeKTUB HE(PTEra30HOCHOCTH JTOIOPCKUX OTIOKEHHM, JUJIS «pa3-
pabOTKM CHUCTEMHBIX ITOJIXO/I0BY», alpoOalMi KpUTEpUEB U KoHIenuil nouckos [8]. Ha Po-
ro)xHUKOBCKOM JIY npoOypeno nopsinka 100 ckBaKuH, BCKPBIBILIUX JIOIOPCKUE OTIOXKEHHUS.
[poiineno 6onee 10 kM noropckux nopoxa u noutu 30 % U3 HUX SBISIOTCA KOJUIEKTOpaMH.
N3 kHCIIBIX BYIKaHUTOB JIOIOPCKOTO KOMIUIEKCA M TEPPUICHHBIX OTJIOXKEHUW TpUaca MoJly-
YEeHBI POMBIIUICHHBIE IPUTOKU HEPTH.

Ilenp HacTosALIEH cTAaThbU — MH(POPMUPOBATH CIELUAIUCTOB O pE3yJbTarax MPUMEHEHUs
JAHHBIX TPaBUPA3BEIKU U T€OXMMUHU Ha KpacHOJIEHMHCKOM CBOZE, II€ pacroioxeH Porox-
HUKOBCKUM JIY. JlaHHbBIE TpaBUpa3BEAKNA IIPUMEHEHBI JJIs BBIABICHUS B JOIOPCKOM OCHOBA-
HUM 30H Pa3yIUIOTHEHUS, a JaHHBIE T€OXUMHUU — IS OMpPECIICHUSI UCTOYHUKA HEPTIHBIX
yIJIEBOJOPOAOB B IOIOPCKOM KOMIUIEKCE TTOPOJ.

BoisiBjIeHUe 30H pa3yIIOTHEHHUsI B IOIOPCKOM OCHOBAHUH

B 2005 r. Bmoms permonanpHOro ceiicmomnpoduus XIII, mepecekaromero 3amagHo-
Cubupckyro MIMTy ¢ BOCTOKAa Ha 3amaj Ha MHUpoTe 62 °, BHINOJIHEHO T'€OIIOTHOCTHOE MO-
nenuposanue [4, 7]. as reomioTHOCTHOTO MOJEIUPOBAHUS UCIIOIB30BAHbI AHOMAJIUH CH-

*
HccnenoBanus BoINoNHEHBI B pamkax [oc3ananus «Haykay.
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JBI TSDKECTH B peaykuuu I'paada-Xanrepa (ommobka +0,6 mlam), a Takxke crparurpaduye-
CKHE Pa30MBKHU «PENEPHBIX» CKBAXKWUH, BCKPBIBILUX JOIOPCKUE OTIOXKEHHUS, U JUTOJIOrnYe-
CKO€ OIMCAHUE KEepHa.

B 3anagHoii yacTu MoJenupyeMblil reoTpaBepce BKiItodyaeT KpacHoneHuHCKHM cBoa (pu-
cyHok 1). Ha tpaBepce KpacHosieHMHCKOTO CBOJa BBISIBIEHBI (PUCYHOK 2): 30Ha pasyIuIoT-
HEHUSl MEJIOBBIX OTJIOKEHUM, pa3yIUIOTHEHMsI KPOBJIM JOIOPCKUX OTJIOXKEHUH U B LIEJIOM
KpyIHas 000COOIeHHAsI 30Ha Pa3yIIIOTHEHHS TOIOPCKOTO KOMIUIEKCA JI0 TITyOUHBI 7 KM.

62°30

61°30'

XAHTBI -
MAHCH\HCK
A®TS

Coromckan
MOHOKNMHANG

aaal 2L’ 3, 4 4 |5

Pucynok 1 — O630pHas cxema Ha ocHOBe ¢parmMenTa u3 [1]: 1) rpaHUIIBI TEKTOHUYECKHIX

3JIeMEHTOB | nopsizika; 2) rpaHULbl BHYTPEHHETO palOHUpPOBaHUs; 3) MecTopoxieHue Y B

Ha JINHUU TeoTpaBepca; 4) TMHUS MOJICIMPYEMOT0 Te0TpaBepca; 5) «pernepHas» CKBaXMHa
[TocHokoptckas 831

Hedrereonornueckast nHTEpIpeTanusi reoluIOTHOCTHOW Mozaenu Ha yuactke Kpachome-
HUHCKOIO CcBOZa (pHCYHOK 3) 3akirouaercs B cienyromeM [5]. Hax 30HOH pa3ynioTHeHUs
BCETO JIOIOPCKOIO KOMIUIEKCA CEBEPO-BOCTOYHOM yacTu KpacHOIEHMHCKOTro CBO/Ia HAXOAUT-
csi PoroxkankoBckoe HepTssHOE MecTopokaeHue ¢ 3anexamu nodutu Bo Bcex HI'K roper u
HeokoMa. OCHOBHBIM HCTOYHUKOM HE(TU 3THUX 3ajiekKel SBISIOTCS MaTepUHCKHE MOPOJbI
O0axxeHoBCcKoM CBUTHI (bg) — J5t-Kb-br. [To rmyOune monoxeHnus 6a)keHOBCKasi CBUTA BOIILIA
B «HePTSIHOE OKHOY». PazyminoTHeHHast CTPYKTypa MOCICIOPCKUX OTIOKEHUI CrIocoOCTBOBA-
Ja MATpanny HeTH B JIOBYIIKH BUKYynoBckor cBuThl (BK) — K, a. Hemocpeacrsennoe npu-
MBIKAHHE K MATEPUHCKUM OTIOKEHHAM I1acToB abanakckoit cautsl (mmact F0,°) — Jy0-km u
BEpPXHEW MOJCBUTHI TIOMEHCKOU cBUTHI (Tutact 1O,) — J,bt cnocoG¢cTBOBaNO MuUTparu Hed-
TH B JIOBYIIKH 3TUX T1acTOB. OTCYTCTBHE HIKHEIOPCKUX OTIOKEHUH TO3BOIAIIO HEPTH
MUTPUPOBaTh B JIOBYIIKM 30HbI KOHTaKkTa ocajo4yHoro dexina u ¢yngamenra (Tr). Mac-
mTabHasi 30Ha pa3yIUIOTHEHUS JOIOPCKOI0 KOMIUIEKCA Ha ydacTke POroXKHHMKOBCKOIO BaJia
IIPEJICTABISETCS COCPEAOTOUEHUEM PE3EPBYAPOB U TEHEPUPYIOIIMX TOMIL (ITOABOASIIUX Ka-
HajoB?) B cmaboMeTaMop(PU30BaHHBIX MAIE030MCKUX TEPPUTEHHO-KaPOOHATHBIX OPOIAX
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HO-BoGpOoBCKKMA A
mMeranporns
'l

KpacHoneHnHocknia cson
(PoroxHuUKoBCKUiA Ban)

Mocnokoprcroe PorowHmmosckoe
10-831

50 km

A | LT

=
-

1
-
ol
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Pucynok 2 — ®@parmMeHT reorjioTHOCTHON MOJIENH
BI0JIb TpaBepca KpacHoneHunckuii cson — JIsnun-
ckuii Meranporu0 [5]: rpaduku cuiIbl TSHKECTH —
1 — HaAOMIOAEHHOTO MOJIs, 2 — aPUOPHOTO pa3pesa,
3 —pacdeTHOrO paspesa; 4 — MOCICIOPCKUE OTIIONKE-
HUs; pa3ymioTHenus (5) u yrotHeHus (6) moce-
IOPCKUX OTIIOKeHui, 10 0,05 r/lem’; 7 — IOPCKHE OT-
JIOXKEHMS; 8 — TOIOPCKUE OTIIOKEHUS; Pa3yIlJIOTHE-
HUs Aoropckux omioxenuit (9—11) no 0,05, na 0,05—
0,10 1 0,10-0,15 r/cm’, cooTBeTCTBEHHO; 12 — GJ10-
KHpOBKa pa3pes3a npu MOJAEIUPOBaHUH; 13 — MecTO-
poxaeHue ¥YB u ero HazBanue; 14 — «penepHas»
CKBa)KMHA
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KpacHomneHmHckumm cBoq,
(Poro>xkHmMkKkoBCcKu1iA Bars)

PoroxHmkKkoBcKoe
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Pucynok 3 — Cxema nedrereonornye-
CKOM MHTEpIpeTaliy re0nI0THOCTHOM
MOJIeNI Ha ydacTke KpacHOJIEHMHCKOTO
cBofa [5]: 1 — HeTeHOCHBIE KOMIICK-

Chl; 2 — MaTepUHCKHUE OTIIOKEHUS,

3 — mporHo3upyemasi 30Ha HedTerasoHa-
KOIUICHUS U €€ JINTOJIOTO-
nerporpaduyueckas UHTEPIpeTaus ¢
Ka4eCTBEHHOW OLIEHKOM T'€HEPallHOHHOTO
noteHuuana. OcTanbHbl€ YCIOBHBIE
0003HaYeHUs TE K€, UYTO Ha PUCYHKE 2



(D-C) wn B TpemMHOBAaTO-KaBEPHO3HBIX MAarMaTMYeCKUX MOpojax. 3A€Ch PE3EpPB pacuIu-
peHust pecypcHoi 6a3bpl KpacHolIeHHHCKOro HeTera3oHOCHOTO paiioHa ¢ HE(TAHBIMHU, ra-
30KOHJCHCATHBIMU M Ta30BBIMU 3aJI€’KaMU B IOIOPCKOM pa3pese Ha rmyonHax 2,5—4,5 K.
MOXHO KOHCTaTUpOBaTh, YTO 30HA PA3YIJIOTHEHUS B IOFOPCKOM OCHOBAHHH, BbISIBJIEHHAS
T€OINIOTHOCTHBIM MOJEIMPOBAHUEM IO JTaHHBIM I'PABUPA3BENIKU, U MOCIEIYIOLIEe UHTEp-
MIPETALMOHHOE 3aKIIIOUEHHH O COCPEJOTOYEHUHM PE3EPBYapOB B JOIOPCKUX OTIOKEHUSIX
BITOJIHE COTJIACYIOTCS C pe3yJIbTaTaMH Ie0JIOTOPa3BeIOUHbBIX paboT Ha PoroskankoBckom JIV.
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Pucynok 4 — Ilonoxenue PoroxxunkoBckoro u CeBepo-PoroxxHMKOBCKOTO MECTOPOKICHUIMN
HA CXEMaTUYEeCKOM TEKTOHMYECKOW KapTe LeHTpaabHOU yacTH 3anagHo-CruOupCKOn TUIHTHI,
Ha ocHOBeE [1]: 1 — rpaHULIBI TEKTOHUYECKUX CTPYKTYp | nmopsiaka; 2 — rpaHuLibl BHYTPEHHE-
ro pailoHUPOBaHHUs; 3 — pa3padbaTbIBAEMOE MECTOPOXKICHHUE YIIIEBOAOPOIOB U €r0 HOMEP;
4 — uccnenyemas ckBakuHa U ee HoMmep. Mectopoxaenus: 1) Kapemnocrtckoe;
2) Ilecuanoe; 3) Kpacnonenunckoe; 4) [locaokoprckoe; 5) KOxu0-PoroxHukoBckoe;
6) PoroxxuukoBckoe; 7) CeBepo-Poroxxnukosckoe; 8) bonbiioe; 9) LlentpanbHoe;
10) Haszeimckoe; 11) Anpenbsckoe; 12) CpenHeHa3bIMCKOE

Omnpenesienne HCTOYHMKA HE(PTAHBIX YIVIEBOAOPOI0B B I0I0PCKOM KOMILJIEKCE IMOPO/

YcranoBnenue nepeMenienus Y B-QmionaoB oT «ucTouHMKa» (MAaTEepPUHCKUX TOPOJ, 3a-
JIeKH) B BBIIIENIEKAIINE U HUKeJIekKalINe OTIIOKEHHUS BBIIMOJIHEHO [2] Ha OCHOBE JI€TalIbHO-
IO MOCJIOMHOTO U3y4Y€HUs HaJl- U NOAIPOAYKTUBHBIX OTIIOKEHUH, BCKPBITHIX Pa3BeJOYHBIMU
CKBaXXMHaMU (PUCYHOK 4), Ha COJAEp)KaHHE U MOJIEKYJISIPHO-MACCOBOE pacHpeiesieHue
(MMP) kommnoHeHToB. M3ywasncss KepHOBBIM Marepuan mnpoayktuBHou  CeBepo-
PoroxxuukoBckoi ckBaxkuHbl 765 (20 00pa3noB U3 cpeaHe- U BEPXHEIOPCKOTO, amT-
CEHOMaHCKOI0 KOMIIJIEKCOB U IaJIE030MCKOr0 0CaJ0YHO-BYIKAaHOTE€HHOTO 00pa30oBaHus) U
HEMPOAYKTUBHOU PorokHHKOBCKOM cCKBaXMHBI 718 (8 00pa3oB anT-cCeHOMaHCKOTO KOM-
TieKca M naneo3oickux omioxkeHuit). HaBecky o6pasma 4050 r aBaskapl SKCTparupoBaiu
cMmeckio H-rekcal : xsopodopm (80:20 06. %). I3 00beAMHEHHOTO SKCTPAKTA HA aHAJIA3 OT-
Oupany anuKBOTY, KOTOPYIO KOHIIEHTPHPOBAIU A0 | MJ. AHajaM3 3KCTPAKTOB MPOBEICH Ha
xpomato-Macc-crektpomerpe pupmbl PerkinElmer Clarus 500MS.

92



B xauecTtBe MHIMKATOPOB MUTpALMM NPUHATHI KOHIIEHTpauuu YB B mHTEpBasie cocraBa
Cs—Cy9, C UMCIOM apOMaTHUECKUX KoJell B MoJyiekyne 1-3, TunuuHbie sl He(TSHBIX CHC-
TEM, CPEIHUE TIO MOJIIPHOCTH M aJCOPOIMOHHON CITOCOOHOCTH Ha MOPOJE B COCTaBe HE-
TSHBIX (DITFOMOB, HANOOJIEE YCTOWYMBHIE K BHIBETPUBAHUIO M OKHCIICHUIO B IMPUTIOBEPXHO-
CTHBIX OTJIOKEHUSIX [6, 9]. [IpunsATas MeToauka uccienoBaHus [3] mo3BOJsSE€T YCTAHOBUTH B
nopoze conepxanne 1 MMP nonsmwxkubix YB HedTssHOTO psiga W Mo HAMpPaBICHHOCTH UX
W3MEHEHUS BBISIBUTh MEKIUIACTOBYIO MUTpalnio Y B.

B paszpese ckBaxxuH K He(pTeMaTEpUHCKUM TOJIAM, aKTUBHO PEaJU3YIOUIMM CBOW T'eHe-
PaIMOHHBIN MOTEHIIUAJl, OTHECEHbl HUXHSS YacTh TIOMEHCKOM CBUTHI U TyTienMckue (Oa-
KEHOBCKHE) apTUILTUTHI.

Pesynsrarom nmocnoitaoro nzydenuss MMP wedranpix YB sBunock cocraBienue cxema-
TUYHOW IN€OXHUMHUYECKOW MOJIEIN MEX- U BHYTPHUIUIACTOBOM BEPTUKAIBHOM murpauuu. Ha
pUCYHKe 5 mpuBeZieH (pparMeHT reOXMMHUYECKOW MOZAENU ISl CPEIHEIOPCKUX U Malie030M-
CKUX OTJIOKEHUH, MMEIOIICH CIeayIonue 0COOCHHOCTH.

3oHa 1opckoro HedTenposBieHUus chopMHpOBaHA B pe3ylibTaTe aKTHUBHBIX MEXKILIACTO-
BBIX TIEPETOKOB M3 HU30B TIOMEHCKOW CBUTHI U U3 0aKEHOBCKOM (TYTJICMMCKOM) CBUTHI. M-
rpanys U3 HU30B TIOMEHCKOM CBUTHI MPOUCXOIUT KAaK B HIDKEJEKAIIUE MAJICO030MCKUE OT-
JIO’)KEHUS, TAK U B BBILIEIEKAIIME IUIACTBI, 3aIIOJIHSAA YITIEBOAOPOAAMH IOPCKUN KOMILIEKC 10
abanakckoil cBuTel. Murpupytomue ¥YB 6orarsl nerkumu romonioraMu Co—C,; ankuioeH30-
noB, HapTanuHamu C,o—Cj,. Paccrosinue Hucxozmsmei murpanuu Hedtu cocrasnser 150—
300 M B maneo3oiickue ciou (nanee GUKCUPYIOTCs (POHOBBIE KOHIIEHTPALMN CHHT€HETHYHO-
ro 6utymonna). PaccrosiHue mpoxoaumMoe BOCXOAAIIMMHU MOTOKaMH A0 a0ajJakCKOW CBUTHI
coctaBisieT okoio 100 m. Brimie abanakckoro ¢uronioynopa B I0pCKoi 30He HedTernposB-
JICHUW HaYMHAET JOMUHUPOBATh OPTaHUKA TYTIIEMMCKOM CBUTHI.

Haubonee BepositHast (hopMa HUCXOJSIIETO IMEPEMEIICHHS BEIIECTB B MAJICO30HCKHUE OT-
noxeHus: — 1u@y3ust B Bue cBOOOIHOMN Mapora3oBoi ¢asbl ¢ OMepexkaroluM nepeMenie-
Huem Jerkux YB Cy 5, Ha paccrosaue a0 300 M. Psan Tsokenbix YB mipu aToM Takske rnepe-
MEIAETCsl BHU3, HO OTCJICKUBAETCS HA paccTostHue 10 150 m.

MOHO KOHCTAaTUpPOBaTh, 4TO Ha PoroxHukoBckoM JIY sKcepUMEHTaIbHO YCTAHOBJICHA
Murpanus HepTaHbix YB U3 10pcKux B HIDKEIEXKAaIlMe Nale030MCKUe OTI0KEHUS.

BrniBoasbl

Pe3ynbrarbl reomioTHOCTHOTO MOJAEIUPOBAHUS, BBIIIOJHEHHOIO MO JaHHBIM IpaBUpa3-
BEJIKY, TO3BOJIUIIM BBISIBUTH Ha TpaBepce PoroxHukoBckoro JIY macitabHyro 30HY pa3ym-
JIOTHEHHS TAJIE030MCKOTO KOMIUIEKCA TTOPOJ, OTOXKIAECTBIEHHYIO C BTOPUYHBIMU KOJUIEKTO-
pamu (pe3epByapamm).

YcranoBnenHnas Ha PorokaukoBckom JIY mganpHOCTH Murpaius HeQTaHBIX YB u3 rop-

CKMX B HUKEJICKAIIHME MAJIEO030MCKUE OTIOKEHUS COMIACYETCs C KOHLENIHUEN O FOPCKOM Ie-
He3nce HedTel B pe3epByapax JOIOPCKOTO OCHOBAHUS.
Pesynbrarel uccnenoBanuii Ha noauroHe PoroxuukoBckoro JIY mo3BossitoT peKOMEHI0BaTh
CJIEYIONIYIO CTPATEeTUIO0 MOMCKOB 3aliekel HEe(TH B JTOIOPCKOM OCHOBAHHMH LIEHTPATbHOU
yactu 3anagHoit Cubupu. IlepBoouepeHbIMU y4aCTKaMH MOUCKOB SBIISIFOTCS TEPPUTOPUHU
COCPEIOTOUYEHUS YKE M3BECTHBIX OOTaThIX 3ajiekKel B HUKHUX ITaXaxX 0CaJOYHOTO YeXJia.
NMeHHO Ha 3TUX TEePPUTOPHUAX HEOOXOAUMO CTABUTh PAOOTHI MO BBISIBICHUIO BO3MOXKHBIX
30H pa3ymioTHeHus B (yHmamenrte. Ecnm 31ech 30HA pa3yIuIOTHEHHSI BBISIBISIETCS, TO ITO
MIEPBOOYEPETHON OOBEKT JeTaIn3aI[uu MMOUCKOB 3ayiexkel B pyHmamente. HajesxxHbIM U He-
JOPOTUM METOJIOM BBISBIICHHUS 30H Pa3yIUIOTHEHUs B yHIAMEHTE SIBISETCS T€OIIOTHOCT-
HOE MOJIEJIMPOBAHUE 10 TAHHBIM I'PAaBUPA3BEIKHU.
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Pucynox 5 — I'eoxumMuueckas MOAEb BEPTUKAJILHOW MUTPAIIUU YITIEBOJOPOIOB B pa3pese
PoroxxuukoBckoro JIYV: 1 — mexiuiacToBasi pruibTparusi HACBIIIEHHBIX Y B; 2 — MexXIIacTo-
Basi MUTpanus apomarndeckux ¥YB; 3 — mexmuiacroBast muddy3us HaChIIeHHBIX Y B;

4 — mexituiactoBas quddys3us apomarnueckux YB; 5 — BHyTpUILIacTOBass MUTPaIlys HAChI-
meHHbIX YB; 6 — BHyTpuIIIacToBas MUrparus apomarnueckux YB; 7 — mudp obpasia;

8 — IpOAYKTUBHBIN I1acT; 9 — MaTepuHCckue omiokeHus; 10 — necuanuk; 11 — aneBposnur;
12 — aprumur
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YK 519.876.5 : 532.516
C.H. Xapnamos, P.E. Tepeuwienko

TEILIOOBMEH ITPU JIAMUHAPHOM TEYEHUU HE®TU U HE@TENNPOJAYKTOB C
AHOMAJIBHOM PEOJIOTUEN B TPYBOITPOBOJAX BOJIBIIION
MPOTSI)KEHHOCTH"

I. BBenenne. Tpancnopt HehTH U HEPTEIPOAYKTOB MO MPOMBICIOBBIM, TEXHOJIOTHYE-
CKUM M MarucTpaJbHbIM TPYOOIIPOBOAAM OCJIOXKHSETCS TEM, YTO B 3aBUCUMOCTH OT (pak-
IIMOHHOTO COCTaBa MEPEKAYNBAEMOM JKUIAKOCTH U TEIUIOTHAPOIUHAMHUYECKUX XapaKTepH-
CTHK TEUCHHS, NIepeKaunBaeMasi >KUJKOCTh MOKET MPOSBISATH CBOMCTBA, XapaKTepHBIC IS
BCEX KJIACCOB HEHbIOTOHOBCKUX kuakocTed. Hanpumep, Tedenus napaguHUCTBIX HEPTEH U
HE(QTENPOYKTOB MPHU TeMIepaTypax, OJU3KUX K TEMIIEPAType UX 3aCThIBAHUU U HUXKE, MO-
I'yT OBITh OTHECEHBI K TUIACTUYHBIM WM TICEBAOIUIACTUYHBIM XKHUAKOCTSM, a MPH JOCTATOY-
HO BBICOKHX TEMIIEpPATypax — K HBIOTOHOBCKUM XHAKOCTSAM. JTa OCOOEHHOCTH CBSI3aHA C
BBICOKHM cojiepKaHueM napadpuHa B Takux HedTax. [Ipu BeIcokoil TemmnepaType OCHOBHOE
KOJIMYECTBO mapaduHa, CoAepKaIerocs B HeTH, HAXOIUTCS B PACTBOPEHHOM COCTOSTHHH.
B stux ycrnoBusix He(pTh ABISETCS HBIOTOHOBCKOM XUAKOCTHIO. [IpH CHIKEHUH TeMiiepary-
pBl U3 HE(TH HAYMHAET BBIKPUCTAIIIM30BBIBATHCS NapaguH, 4TO BIEYET 3a COOON M3MeHe-
HUE CTPYKTYpHI kUIKOH (a3bl HedhTu. CyIIHOCTh ATOr0 U3MEHEHHUS 3aKI0YAETCs B yIOpsi-
JOYEHHOCTH PACIOJIOKEHUS MOJIEKYJI pPACTBOPEHHOTO BEIIECTBA 33 CUET CHIDKEHUS MX Tel-
noBoro aBwxkeHus. [lo Mepe oxyaxaeHus pacTBOpa CIIOCOOHOCTh MOJIEKYJ PacTBOPUTEIS
yIEpKUBATh B PACCEIHHOM U U30JIMPOBAHHOM COCTOSIHUM MOJIEKYJIbI IapauHa CHUXKAETCs,
T. €. CHIKAETCS PacTBOPSAIONIAs CIIOCOOHOCTH pacTBoputeis. [Ipu ganpHeimeM CHIKEHUH
TeMIepaTypbl KOHIIEHTpauus napaduHa B yrII€BOAOPOIHON CpPE/ie TOCTHTaeT TaKOTO YpOB-
Hsl, IPY KOTOPOM PacTBOP CTAHOBUTCSA HAachILIEHHbIM. OHAKO KpUCTaUIM3alus napaduHa
IIPU 3TOM HE HAYMHAETCS, U HEOOXOAMMO HEKOTOPOE IEepPEeHACHILIEHUE pacTBOpa, KOTOPOe
CO3/1a€T BO3MOXKHOCTH MOSIBIICHUS TOCTaTOYHO KPYIMHBIX KpucTaisioB napaduna. [Ipu mpu-
ONMKEHUU TeMITepaTyphbl OXJIAXKICHUS K TEeMIIepaType 3aCThIBAHUS YHCIO M pa3Mephl KpH-
CTAJUIOB HACTOJBKO YBEJIIMYMBAIOTCS, YTO OHU 0OpPa3yIOT MPOCTPAHCTBEHHYIO CTPYKTYPHYIO
peIeTKy 1mo BceMy o0beMy HeTH, *MMOOMIN3YIOT KHUIKYIO (hasy HepTu. Hedts mprobpe-
TaeT CBOMCTBA MCEBAOIUIACTUYHBIX, & 3aT€M M IUIACTUYHBIX XKUIKOCTEeH. HexoTopeie BbICO-
KonapauHUCTbIE He()TU 00J1aAa0T €llle U CBOWCTBAMHU TUKCOTPOMHBIX KUAKOCTEeH. [Tomu-
MO 3TOTr0, TEYEHHUs KUAKOCTEH C aHOMAJIbHOM pPeoJIorueii COpoOBOXKIAIOTCS CI0KHBIM KOM-
TUIEKCOM B3aMMOCBSI3aHHBIX M B3aHMO3aBUCUMBIX THAPOAMHAMUYECKHIX, TEIUIOBBIX U (PHU3H-
KO-XMMHUYECKHX MPOILECCOB. Brienenue Teria npu Te4eHnH Mo 100HOT0 Kitacca KUIKOCTEN
MO’KET ObITh O0YCIIOBJIEHO JUCCUNAIMEN KUHETUYECKON SHEPrUM JABMKEHUS a TaK ke HK30-
TEPMUYECKUMHU XUMHUYECKUMHU peakiusiMi. [103ToMy npu TedeHUN HEHBIOTOHOBCKHX JKH/I-
KOCTEH CYIIECTBYET SIPKO BBIPRKEHHASI 3aBUCHMOCTH MEXKY TEIUIOBBIICICHUEM, XUMHUYe-
CKUM IIPEBPALEHUEM U THAPOJANHAMUYECKON KapTUHOW Te4eHus, KOTopas OIpeleisieT yc-
TAQHOBJIEHHE CTALMOHAPHOI'O PEXUMa TEUEHMsI, WIM K€ Pa3BUTHE HECTAllMOHAPHBIX TEILIO-
BBIX TIPOIIECCOB.

[Iporpecc B n3ydeHnH OCOOCHHOCTEH TE€UEHUS HEHBIOTOHOBCKUX CpEI B OTPOMHOM CTe-
IIEHHU CBSI3aH C 3KCIIEPUMEHTAIbHBIMU UCCIIEIOBAHUSAMH, KOTOPbIE MO3BOJIMIIN ONPENEIUTh

* ~ v
Pabora BeimonHeHa B MexayHapoIHOH HaydyHO-0Opa3oBarenbHOU nabopatopun «Hedrerasosas rumu-
poIMHaMuKa U TeriomacconepeHoc» npu HannonansnoMm MccnenoBarenbckoM TOMCKOM NOTUTEXHUUECKOM
YHHUBEPCUTETE
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TEXHUYECKHE XapaKTEPUCTUKHU JJI TEYEHMH, MPEACTaBIAIOIIMX MPAKTUYECKUI HHTEpec.
OnHako B OOJIBIIMHCTBE CIIy4aeB IOJHOMACIITAOHbIE OIBITHI YPE3MEPHO JIOPOTU U YaCTO
HEBO3MOXHBI. [103TOMY, NI peleHns 3a7a4 TEIJIOMAaCcCONEPEHOCa, OLICHKU IIOTEPh JHEP-
T'MH Ha TPEHHUE M TEIUIO0TAaYy MPU TPAHCIIOPTUPOBKE YIIIEBOJOPOAHBIX CPEd, HEOOXOIUMO
pa3BUTHE U BHEAPEHUE MATEMATUYECKUX MOJEIIECH IBUKEHUS PEOJIOTHUECKH CIIOXKHBIX CUC-
TEM B IIPAKTUKY IPUKIIAIHBIX PACUETOB.

B paMkax naHHOW CTaTbu OCHOBHOE€ BHUMAaHHUE YJAEJIEHO MpoOJieMaM MOJEIMPOBAHUS
TUAPOJIMHAMUKH IIPU JIAMMHAPHOM TEUYEHUU HEHBIOTOHOBCKUX JKUJKOCTEN.

II. ITocTaHoBKA 3a1a4d U OCHOBHBbIC pPe3yJbTAThl MccJeq0BaHui. {11 pemieHus 3a-
Ja4d O JJAMUHAPHOM HEM30TEPMHYECKOM HAIIOPHOM TEYEHWH HECKHUMAEMBIX BSI3KUX KHJI-
KOCTeH B TpyOax KpYIjoro CEYeHHs yJ00HO BOCIOJIb30BaThCA YPaBHCHHUSIMHU HEpa3phIBHO-
CTH, JIBWXKEHUS U YHEPTUH, 3aAMIMCAHHBIMU B HWJIMHAPUYECKUX KOOpAUHaTax [2,3]:

ou 10
—+——(rv)=0 1
Oox rar( ) ()
or
p(@_u+u8_u+v8_uj:_6_p+li(” )+i (2)
ot Ox or Oox ror\ X Ox
or
1
p(@+u@+v@j:—a—p+—i(w )+i (3)
Ox s or ror\ I7 Ox
T T T T 1 T
pC (a—+ua—+va—)=i(ﬂa—J+—i(a—j @(x,) 4)
P\ ot ox or ox ox r or\ or

Cocrapnstoniye 1eBHaToOpa TEH30pa HANPSHKEHUHN (7 ) U KBa3WHBIOTOHOBCKAS BSI3KOCTh B
000011IeHHOM peoiornueckoM ypaBHeHHH ( B) BeruncisaroTcs mo ¢popmynam:

e =op . ap® [, v )
XX ox T ox X or Ox

. (T
B= 0}5 )+k(T)h1/m_1 (6)

B ypaBuenuu sueprun ®(x,y) OmpenesseT BEINYUHY BHYTPEHHUX MCTOYHUKOB TEILIO-

TbI, KOTOPbIE MOTYT OBITh CIEJCTBUEM XUMHUUYECKUX PEAKIUN, HAIOKEHUS AIEKTPUUECKUX
MoJIeH, BBIIGNICHHUS TEIIOTHI TPEHUSI, a TaKXkKe APYyrux npuuuH [4]. Ecnu apyrue MCTOYHUKU
TEIUIOTHI, KPOME BBIJEICHHS TEIUIOTHI TPEHUs, OTCYTCTBYIOT, TO ®(x,y)=Bh, rae

1/2
2 2 2 2
0 0 ou O
or r Ox or Ox
r7e i — MHTEHCUBHOCTH CKOpOCTeH aedopmanuu.
MaTeMaTquCKaH IIOCTAHOBKA 3aJa4Yu TCUCHUA U TCHHOO6MCH& B pr6ax OCHOBBIBACTCsI

Ha TPCXKOHCTAHTHOM YPAaBHCHHU HEJIMHEHHO-BSA3KOIIACTUYECKON Cpcabl, KOTOPOC pacCIipo-
CTPAHACTCA Ha cnyqaﬁ MIPOCTPAHCTBCHHOTO ABWIKCHHUA C YUCTOM TGMHCpaTypHOﬁ 3aBUCH-
MOCTH PCOJIOTUICCKUX KOHCTAHT:

z (T) 1/m-1
_ 0 m .
T = p§ik+2 p +k(T)h e (8)
rae 7. (T)=k exp—2; k(T)zk*eXp .
0 0 " RT mRT
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Oco0eHHOCTBIO TPAIMEHTHOTO M30TEPMHUYECKOTO TEUCHUS TOJOOHBIX JKHIIKOCTEH SIBIIS-
€TCsl HaJIM4Ke B LIEHTPE TPYOBI spa TEUEHHsI, B KOTOPOM aKCUajIbHasi CKOPOCTh MOCTOSIHHA

ou
(8_ =0). Ha rpanutie sijipa B OTHOIICHUHM TEMIIEPATYPhI PEIIaeTCs CONMPSDKCHHAS 3a1a4a pa-
v

BEHCTBA TEMIIEPATYypPhl U €€ MPOU3BOTHOM.
Ha rpanune teriooOMeHa ¢ BHEIIHEW Cpeloil 3a/1al0TCsl TPaHUYHBIE YCIIOBUSI MEPBOTO
(TW = const ), BTOPOTO (qW =const ) U TpeTbero (T = const, @, = const ) poja. Kak mokazano B
p

[2], oHM 0XBaTHIBAIOT MPAKTUYECKH BECH KPYT 3a/1ay, KOTOPbIE BCTPEUAIOTCA B MHKEHEPHOI
IIPAKTHUKE.

OCHOBHBIE PE3yJIbTAaThl YUCIIEHHBIX PAacdyeTOB, ONHMCAHUE METOJA PELICHUS U JKCIIEPHU-
MEHTaJIbHbIE JJAHHBIE U3JI0KEHBI B [1]. 31ech NPUBOATCS TOIBKO M30paHHbIEC PE3YIbTATHI.

Ha pucynkax 1 — 6 npencraBieHsl pe3ynbTaThl pacuyera npopuied CKopocTy U Temiepa-
Typbl. COIOCTAaBJIEHB! JTaHHBIC, NAIOIIME IPEICTABICHUE O POJU IUIACTUYECKUX CBOMCTB
HEHBIOTOHOBCKUX KHUAKOCTeH. V3MeHeHne mpoduiieii CKOpoCTH OIpenessieTcs BIUSHHEM
NEPEMEHHBIX PEOJIOTUYECKUX CBOMCTB >KMJIKOCTU HA T'MJPOJMHAMUYECKHE MapaMeTphl Te-
YeHHs] BO BHYTPEHHMX cucTemax. [Ipn oxyakaeHuu, BA3KOCTh B TEIUIOBOM IIOIPAaHUYHOM
CJIO€ YBEIMYMBACTCS, YTO MIPUBOJUT K CHUKCHHMIO AKCUAJIIBHOW COCTAaBIIAIOIIEH CKOPOCTH Y
CTEHKHU TPYOBI M POCTY €€ B siipe noToka (pucyHok 3). PaguanbHas cocTtaBistoniasi CKopo-
CTH B 3TOM CJlydae OTpULIATEJIbHA U HAlpaBiIeHa K LEHTPY TpyOs! (pucyHok 1). Bo3HuKHO-
BEHUE PaJMaJIbHON COCTABJAIOIIEH CIOCOOCTBYET OXJaXICHHIO siipa MOTOKa. B cBs3m ¢
9TUM, HECMOTPSI HA CHUYKEHUE MHTEHCUBHOCTH OXJIAX/IEHUS B CPABHEHUHU C MOCTOSIHHBIMU
CBOIICTBaMU, TEMIIEpaTypa B SApe MOTOKA MPUMEPHO OJMHAKOBA.

C pa3BuTHEM TEIJIOBOI'O NOTPAHUYHOTO CJIOS MO JUIMHE TPYOBbI ATOT APPEKT yMEHbIIAET-
Csl, BEJIMYMHA PaJUaIbHON COCTAaBJISAIONIEH NaJaeT U Ha HEKOTOPOM PACCTOSHUU OT BXOJa
MEHSIET 3HaK Y CTEHKU TPYOBI, a 3aTeM H 10 BceMy cedeHuto. [Ipu sTom npoduins akcuaib-
HOWM CKOPOCTH HAauMHAaeT NMpHUOIMKaThes K napadosmyeckoMy. OOpaTHOE «I€peTeKaHue»
KHUJIKOCTH OT LIEHTpa K CTEHKe TpyObl CIOCOOCTBYET CHMKEHUIO MHTEHCUBHOCTH OXJIaXe-
HUS fA7pa NOTOKA [0 CPABHEHHIO CO CIy4aeM IMOCTOSHHBIX CBOMCTB. DTO HAIJIAJHO IO-

1 x _
TBEPKIAAECTCS XapaKTEpPOM pacHpelesieHUus TeMIEepaTypbl 0 CEYEHUIO IIPU P_egzm 2

0COOEHHO PH 1x_ 107" 2, 3].
Pe d

IIpn HarpeBaHMM >KUIKOCTH aKCHaJbHAs COCTABIJISIONIAS CKOPOCTH YBEIMYMBACTCA Y
CTCHKM M YMEHBINAETCS B SAApE MOTOKA, paJualibHAsl COCTABIAOLIAs B 3TOM ClIydae IOJIO-
KUTEJIbHA W HAaIpaBlieHa K cTeHke TpyObl. [To abcomroTHOI Benmu4YMHE OHA MEHBIIE, YeM
IIPU OXJIAXKJIEHNUU; KPOME TOr0, U3MEHEHNE HAIPAaBJICHUS PaJUuaJIbHON COCTaBIAIOLIEH IIPO-
UCXOAUT Ha Oojiee OJIM3KOM PacCTOSHUM OT BXO/A, YEM IIPU OXJIAKICHHH.

U3 paccmoTpenus mpoduiei TeMneparyp cienyer, 9to aegopmanns npoduis CKopocTu
MPUBOANT K OoJiee OBICTPOMY HAarpeBY >KUIKOCTH MO CPABHEHHIO C MOCTOSHHBIMU CBOWCT-
Bamu. [Ipy MasbIX MpUBEIEHHBIX 3HAUEHUAX JJIUHBI TPYOBI 3TAa pa3HUIA HE OYEHb BEJIMKA U
CTAaHOBUTCSI CYILIECTBEHHON IpU OOIbIINX PLK'

e
ITo 1aHHBIM PUCYHKOB 1-6 MOXHO OLIEHUTh OTHOCHUTEIBHYIO BEJIMYMHY paJUaIbHOM CO-

. N I x
CTaBJISIFOLIEN CKOPOCTH, OHA HE MpeBbIaeT 1 % OT akcuanbHOW MPU MaJIbIX Y] [2, 4, 8].
e
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Pucynok 1 — Ilpoduns pamuanbHO# coO-
CTaBJISIFOLIEN CKOPOCTH IMPU OXJIAKICHUU
JUIL  pa3lIMYHBIX  NPUBEJICHHBIX  JJIMH
(crutomHble  KpuBble — a=(0; IITPUXOBbBIE
KpuBbie — a=0,5)

Ul

0

0,2 0,4 0,4

Pucynok 3 — [Ipodunb akcuaabHON COCTaB-
JSOIIEH CKOPOCTU MPU OXJIAKICHUM IS
Pa3IUYHBIX MPUBEACHHBIX JUTUH (CIUIOLIHBIE

KpuBble — a=(; IITPUXOBBIE KpPHUBBIE —
a=0,5)
2
~
0,8 —2 N
1073 7\
0,6 | ! A
\
\
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0,2 _ ~
10~1 I~
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Pucynok 5 — Ilpodwmis temmnepatypsl mpu
OXJIQXKJIEHUU JIJISl pa3/IMYHBIX NPUBEIEHHBIX
JUIMH (CIUIOIIHBIE KpuBble — a=0; mTpuxo-
BbIe KpuBbIe — a=0,5)
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Pucynox 2 — Ilpoduns pammanbhOil co-
CTaBJISIONICH CKOPOCTH MpHU HarpeBaHUU

Ul pa3lInYHbBIX  NPUBEACHHBIX  JJIMH
(crutomiHble KpuBble — a=(; IITPUXOBBIE
KkpuBble — a=0,5)
U
2
1071
1BE== = = =
-3 N
107+ Ny
]
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Pucynok 4 — [Ipodunes akcuaabHON COCTaB-
JAKOWEH CKOPOCTH MNPH HArpeBaHUM JUIA

PAa3JIMYHBIX ITPUBCACHHBIX IJINH (CHJIOHIHI:-IG

KpuBble — a=(0; IITPUXOBBIE KPHUBBIE —
a=0,5)
& —_———
0,8 103
\
0,6 \
\
0,4 ! - - M
-1 |
. 10
SRR ,
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Pucynok 6 — Ilpodunp TemmnepaTypsl npu
HarpeBaHUU Ul Pa3iIWdHbIX NPUBEIECHHBIX
JUINH (CIUIOIIHbIE KpuBble — a=0; mTpuxo-
BbI€ KpHBbIe — a=0,5)

CoryacHO PUCYHKY 7, TIO MEpe YBEIIMYCHUS JITMHBI TPYObl HAOIIOJACTCS TCHICHIUS K
cTaOMIM3aliy TEIIOOOMEHA. DTO MOKHO OOBSICHHTH TEM, YTO 3aBHCHMOCTH BSI3KOCTH OT

TeMIepaTypbl HOCUT 3KCIIOHEHIIMAIBHBINA XapakTep, a AeGopMamus CKOPOCTHOTO OIS OI-
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penensercs He aOCOMIOTHBIM 3HAUYEHHUEM BSI3KOCTH, a BEIMYMHOW M3MEHEHHUs ee IM0 cede-
HUIO MIOTOKa [2, 5].

10

107 10+ 107% 107 107 ——

Pucynoxk 7 — I3menenue uncia Nu 1o aimuHe TpyOs! (CIioniHble KpuBble — a=0; mTpuxo-
BbIe KpuBbIe — a=0,5)

[Ipu nepeMeHHBIX pPE0JIOTMUECKUX CBOMCTBaX CKOPOCTHOE I10JI€ OKa3bIBAETCS HEMOCPE-
CTBEHHO CBSI3aHHBIM C DPACIpENEJICHUEM TeMIepaTypbl, COOTBETCTBEHHO W3MEHSIOTCA U
rpagueHTsl cKopocTH [2, 7, 8]. dyHKuMeNH TeMnepaTypHOro mojs W IpaJueHTa CKOpPOCTU
SBIISICTCS TAKXKE BA3KOCTD XKHUIKOCTH. B CBsI3U ¢ 9TUM nuccunatuBHas QyHKIUS U3MEHSICTCS
[0 CEYCHMIO U JJIMHE TPYOBI, YTO ONpeAesseTcs] U3MEHEHHEM KaK I'paJeHTa CKOPOCTH, TaK
U BsA3kocTu. HampaBieHue TerioBOoro moToka OKa3blBa€T CYILECTBEHHOE BIUSHHE HA pac-
Ipe/ieJIEHUE IPpaJueHTa CKOPOCTH, IPUYEM I'PaJJUEHTHI CKOPOCTH HA CTEHKE pacTyT IIPH Ha-
IPEBAHUM U YMEHBUIAIOTCSA MPH OXJAKIECHUU IO CPABHEHHUIO CO CIy4aeM IOCTOSHHBIX
CBOWCTB. M3MeHsieTcst U xapakrep pacnpeaeneHus rpaJueHTa TeMIepaTypsl, Tak K€ Kak U
BSI3KOCTH, 110 CEYCHHIO TPYOBl. Eciu mpu HarpeBaHUM COXpaHSETCs Takas K€ 00Imasi 3aKo-
HOMEPHOCTbh U3MEHEHHUSI PACIIPEEIICHNS TEMIIEPATYPhl U BSI3KOCTH, KaK U IIPU MOCTOSHHBIX
CBOMCTBAX, TO NPHU OXJAKACHUU HTa 3aKOHOMEPHOCTb CYIIECTBEHHO paznuuaercs. Ilo-
CKOJIbKY IIpU BBIJEJICHUU TEIUIOTHl TPEHUS M30TEPMUUYECKUI pEXHUM TEUEHHUs BOOOIIE HE
HACTYIAET, 3TH 3aKOHOMEPHOCTH COXPAHSIOTCS U B CEUEHUSAX TPYObI, OJU3KHUX K BBIXOJY.

CITMCOK JIMTEPATYPHI

1. Xapnamos C.H., Tepemenko P.E. MccnenoBanne KOHBEKTUBHOTO TEIIOOOMEHA MPHU
CJIOKHOM TE€YCHHH HEHBIOTOHOBCKHX Cpell B TpyOax. Tpymbl maTol HAIlMOHATLHOW KOH(De-
peHuu no TermiooomMeny. — M.: MOU, 2010.

2. ®poitmrerep I'.b. Teyenue u TemiooOMeH HEHBIOTOHOBCKUX JKHAKOCTEH B TpyOax. —
Kues: «HaykoBa Jlymka», 1990.

3. yneman 3.I1. KOHBEKTUBHBIN TEMJIOMACCONEPEHOC PEOTOTHUYECKH CIOKHBIX KHUJIKO-
crer. — M.: «Queprus», 1975.

4. Cenos JI.. Mexanuka cruiomnou cpeasl. — M.: «Hayka», 1973.

5. Bird R.B., Armstrong R.C. and Hassager O. Dynamics of Polymeric Liquids. Fluid
Dynamics, 2nd edition, Vol. 1. — Wiley, New York, 1987.

6. Carreau P.J. Dekee D. and Chabra R.P. Rheology of Polymeric Systems: Principles
and Applications. — Hanser, Munich, 1997.

7. YunkuacoH Y.J]. HeHpIOTOHOBCKHE XKUIKOCTH. — Tiep. ¢ aHri. / [lox pen. akan. A.B.
JIpikoBa. — M.: Mup, 1964.

8. Cmonwckuii b.M., lllynsman 3.11., ['opucinasen B.M. PeonnnaMmuka u TemiooOMeH He-
JMHENHO-BS3KOIUIACTUUHBIX MaTepuanoB. — MuHck: Hayka n Texnuka, 1970.

100



YK 536.24 : 622.32
C.H. Xapnamos, A.B. @unamosa

MOJAEJUPOBAHUE 3PPEKTOB B3AUMO3ABUCHUMOCTH XUMHYECKUX
PEAKIIMU U TYBYJEHTHOCTMU IIPU IBUKEHUU PEATUPYIOIIUX CMECEU B
TPYBOIIPOBOJAX"

BBenenue

Bormpock! nobieHus: 6€30macHOCTH, 3PPEKTUBHOCTH, IKOJIOTUYHOCTH 00bekTOB TOK,
CUCTEM WX YIPABIICHUS, BHISICHCHUS YCJIIOBH MOBBINICHHUS (YHKIIMOHHPOBAHUS JETAlIeH U
y3J7I0B, 00€CTICUMBAIOIINX TPAHCIIOPTUPOBKY CIOKHBIX XUMHYECKU PEArupyroIINX Cpel Mo
TpyOONPOBOAAM SIBIISIFOTCSL KJIFOUEBBIMU IS PAlMOHATIBHOTO U SKOHOMHYECKOTO Pa3BUTHS
MPEANPUATUI, CHIDKEHUS JOJIM UX BPEIHOIO BO3JCHCTBUS Ha OKPYKAOUIyI0 cpeny. Xopo-
10 U3BECTHO, YTO ra30- U TPyOOIPOBOABI BEICOKOTO AaBJIEHUS, YCTPOMUCTBA MHTEHCU(UKA-
WU TEIJIO- 1 MAaCCOOMEHHBIX MPOIECCOB B HE(MTSIHON U XUMHUUYECKON MPOMBIITUICHHOCTH, B
TEIJIOPHEPTeTUKE paboTalOT B YCJIOBHUSIX BBICOKMX HHEPro3aTpar, B TOM 4YHCIE Ha TpaHC-
MOPT MPHUPOJHOTO CHIPbS, B PEXKHUMaX YCTOMUMBBIX M TEPEXOJHBIX JAMHUHAPHO-
TypOyJIeHTHBIX d()PEKTOB, YCUTICHUS U 3aMEIJICHUSI CMEIICHUSI XUMHUYECKH Pearupyrommx
KOMITOHEHT U TpeOYIOT MoJpOOHOTO aHallh3a TUAPOra30IMHaMUKH U TEIJIoMaccooOMeHa B
3aMKHYTBIX U OTKPBITBIX CHCTEeMax. B CBA3M ¢ 3THM aKTyaJdbHOCTb MPOOJIEM YHCIEHHOTO U
(U3HKO-MAaTEeMaTHYECKOTO MOJICIIUPOBAHUS THAPO- U TA30IMHAMHKH, TEIJIO- U MaccooOMe-
Ha B MHEPTHBIX U XHMHUUYECKH PEArupyrollnuX TOMOTE€HHBIX W TETEPOr€HHBIX CHUCTEMaX,
000CHOBaHME METOJIOB pacueTa pa3jMuYHbIX MO CTPYKTypEe Cpell B yCTPOMCTBaX € MPOU3-
BOJIbHOM IpaHuIleil 00J1acT TeUeHUsl (HampuMep, B ra30TypOUHHBIX YCTAHOBKAX, BUXPEBBIX
KaMmepax, CJIOXKHBIX TPYyOOIpOBOAaxX) MPE/ICTABIISIETCS JOCTATOYHO BHICOKOW U MMEET 00JIb-
1I0€ MPUKIATHOE 3HAYEHHUE TMPH MOJIyYeHUH OLIEHOK peajbHBIX MPOIIECCOB B paboTe TOM-
JIMBHO-PHEPTETUUECKUX U APYIUX anmnaparoB u cucreM. Kpome Toro, co3gaHue u UCIOIb30-
BaHHE COOTBETCTBYIOIIMX TYPOYJICHTHBIX MOJIEICH M METOJUK, KOJIOB U MTAKETOB IIPOrPaMM
IIMPOKOT0 Ha3HAYEHUSI K aHAIHM3Y TUIpO- U Ta30JAMHAMHUKH, TEIUIO- U MacCollepeHoca Ha
MpOoMBIIIeHHBIX 00bekTax TOK 0co0eHHO aKTyaiabHO JUIsl POCCHICKON HayKd, KOTopas, K
CO’KAJICHHIO, TIOKA €III€ OTCTAET OT 3apyOEeKHOTO YPOBHSI.

Crtout 3aMeTUTh, UTO B OTJIMYUE OT JBMXKCHUS MHEPTHBIX CUCTEM XUMHUYECKHE PEaAKIIUU
CIIOCOOHBI CYIIECTBEHHO YCIOXKHSATH Mpoliecc TeueHUs. Tak, BHICOKUI YPOBEHb IMyJbCallUii
TIOJIs1 TEMIIEPATYphl U AABJICHUS B paMKaX paBHOBECHBIX U HEPABHOBECHBIX pEaKLUi CIIOCO-
OCH 3HAYUTEIHLHO MEHSTh COCTaB cMecH. [locieHuii BRI3bIBACT HOBBIC U3MEHEHHS B JMHA-
MUYECKOM M TEIJIOBOM CTPYKTYpe MOTOKA, YTO OTPA3UTCs HA UHTETPaIbHBIX MapameTpax. B
HACTOsIIIee BPEMSI OTCYTCTBYIOT pPe3yJbTaThl MOJHOTO aHAIKM3a JaHHOW TPOOJIEMBI.

B 510i1 cBsi3u B paboTe mocrapiieHa yeau: 1) mocTpoUTh MOJENL TOPEHUS MHOTOKOMIIO-
HEHTHOW YTJIEBOJOPOIHON ra3000pa3HO CMeCH B paMKaX «TI1yOOKOPaBHOBECHBIX)» peak-
uui; 2) mpoaHanu3upoBath 3G(HEKTUBHOCTH MOJEIM B Tpoleccax TpyOONpOBOAHOIO
TpaHcnopTa; 3) 1aTh peKOMEHJAIMH 10 0000IIEHNI0 MOJIEIN Ha KJIACC HEPAaBHOBECHBIX XU-
MHYECKHUX PEAKLUMN.

* ~ v
PaboTa BbimonHeHa B MexIyHapoaHOW HaydHO-0Opa3zoBaTeibHOM jabopatopun «Hedterazopas
THAPOJMHAMHUKA U TemoMacconeperocy npu HamumonansHom HccnenoBarensckoM TOMCKOM MONMUTEXHUAYE-
CKOM YHUBEPCHUTETE

101



Du3uKo-MaTeMaTHYeCKash MOAEJb U KHHETHKA XUMUYECKUX B3aUMOJeiCTBHHI

Xopomo u3zBectHO [1-3], yTo TypOyneHTHble TeueHHs] B clokHbIX TII HeycTON4MBHI,
TpéxMepHbI, MHOTO(Da3HBI. [TonHBIN yuéT PU3nIecKnx MeXaHu3MOB UX (DYHKIIMOHUPOBAHHS
CUWJIBHO YCJIOXKHSET MaTeMaTtuueckoe MozenupoBanue. [loaTomy B Hactosiied paboTe Mbl
UCIIOJIb3yeM HEKOTOpbIE YIpPOUIeHUsS (PU3UUEeCKOW MOJENHU paccMaTpUBaeMoro sisjieHus. B
YaCTHOCTH, HE YYUTBHIBAETCS MEPEHOC PHEPTUU M3IYyYEHUEM, IBHKEHUE MPUPOJHOTO rasa
CUMTACTCS CTAIMOHAPHBIM, OCECUMMETPUYHBIM, OTHO()A3HBIM, MHOTOKOMITOHEHTHBIM.

Takum oOpa3om, paccMaTpuBaeTcsi TypOyJEHTHOE TEUEHHE XMMUYECKU pearupyrouiei
cMmecH Ha 0a3e ypaBHeHui PeliHonbaca (Mofenb «y3koro kanaia» [1]), sHepruu («3HTalb-
nuitHast popmay [2]), muddy3un Maccel HTHINBUYaIbHOW KOMIOHEHTHI U COXPAHEHUS Mac-
Chl CMECH, COCTOSIHUS (CMECh COBEPIIEHHBIX ra3oB) [3]. 3aMblKaHUE CHUCTEMbI OCYILECTBIIS-
€TCsl ¢ MPHUBJICUEHUEM MoJiejeil BTOporo nopsjaka ¢ AuddepeHIralIbHbIMU YpaBHEHUSIMU
JUIsI KOMITOHEHTOB MOJHOTO TeH30pa HanpskeHud PeliHounbica u TypOyIeHTHBIX CKaISPHBIX
MOTOKOB CKaJIsIpHOM cyOctanuuu (Teria u Maccsl) [2,3]. Ilpeanonaraercs, 4to B mporuecce
JIBUKEHUS MPUPOIHOTO Ta3a, OCHOBHBIM KOMIIOHEHTOM KOTOPOTO SIBJISIETCS METaH, peak-
UM UAYT TI0 paBHOBeCcHOM cxeme [1,4]. Ero comepxanue B IpUPOJHOM raze AocTuraer 98
%. Kpome meTaHa mpHUCYTCTBYIOT TOpIOYHE Ta3bl — MporaH, OyTraH u 3Tad. Onupasch Ha
MOJICKYJISIPHO-KHHETUYECKYIO TEOPUIO IBYKCHHUSI CIUIONIHBIX CPEJl, TPECTABIsIEM pabodyto
CMECh, KaK COBOKYMHOCTb CJ1Ia00 B3aUMOCHCTBYIOMIMX YaCTHUI] (MOJIEKYJ UM aTOMOB), Ha-
XOJSIIINXCSA B HETIPEPHIBHOM XaOTHYECKOM (TEIJIOBOM) JIBUJKEHUHU CO CTaHJAPTHON SHTaJb-
nuei nuccounanuu [1]. 3ameTuM, 4TO PHTAIBIUS JUCCOLMALMUA XapaKTepU3yeT OIpese-
JICHHYIO CBsI3b B MoJiekyse. Ee uncieHHass BelnynHa 3aBUCUT OT TOIO KOHKPETHOTO XUMHU-
YECKOTO OKPYXKEHUS, B KOTOPOM HAaxOJIUTCSl paccMaTpuBaemasi cBi3b. Hampumep, B Mole-
KyJie MeTaHa uMmerorcs yethbipe cBsa3u C—H, u, cienoBarenbHo, 111 METaHA MOXKHO OIpee-
JUTh YEThIPE SHTAJBIHNKU AUCCOLMAUU CBsI3U [4-6]. OHHM HA3bIBAIOTCS COOTBETCTBEHHO
MIEPBOIA, BTOPOi, TPEThEN U YETBEPTOM IHTAJBIIMEH TUCCOIMAIIMK CBA3H U XapaKTEPU3YIOT-
Csl COOTBETCTBYIOIIMMH PEAKIUSIMHU U YUCICHHBIMU 3HAYEHUSIMU:

flepsan: CH,(r.) = CHy(r) + H(r.), AHjucc, .m(298 K) = + 425 x/lx/Mom,

Bmopan: CHy(r.) » CH,(r.) + H(r), AHL.c, m(298 K) = + 470 k[lx/moin

Tpempsa: CHy(r.) - CH(r.) + H(r.), AHjuee, m (298 K) = + 416 x/Ix/mons

Yemeepman: CH(r.) —» C(r.) + H(r.), AHuc, (298 K) = + 335 x/Ix/Mom,

3aMeTHM Takke, YTO MOJI0OHbIE SBJICHUS UMEIOT MECTO IPH pa3paboTKe BHICOKOIPdeEK-
TUBHBIX TOIUIMBHBIX 3JE€MEHTOB, KOTOPbIE B TE€UEHHE MOCJIEIHUX JECATUIICTUNA aKTUBHO
BHEJIPSETCSI B MUPOBYIO IIPAKTUKY, U MOTEHIUAIBHO Jal0T BO3MOXKHOCTb IMOCTPOCHUS KO-
JIOTUYECKU YUCTBIX, TUXUX U CBepXd((PEeKTUBHBIX 3eKTporeHeparopos [7]. B wactHocTH,
WCII0JIb30BAHNE HEPABHOBECHOM IUTa3Mbl MO3BOJISIET MPOBOJAUTH TAKWE XUMUYECKHE peak-
MU 1K€ MPU HU3KUX TeMIlepaTypax Ojarojiapsi akTUBHBIM YacTHUIAM, TEHEPUPYEMbIM OblI-
CTPbIMHU 3JeKTpoHaMHu. Vcrmonp30BaHHWE HEPAaBHOBECHOHM ILIAa3Mbl MO3BOJISET OOBEIUHUTH
BBICOKYIO Y/AEJbHYIO MPOU3BOJUTENILHOCTh, CBOMCTBEHHYIO MJIa3MEHHBIM METOJIAaM M HU3-
KHE y/IeJIbHBIC 3aTPaThl SHEPTUH, XapaKTEPHBIE ISl TPATUIIMOHHBIX KaTaIUTUYECKUX METO-
TIOB.

bubnunorpaduueckuii ananu3 npodiieM pas3ioKeHus MeTaHa (Hampumep, 1oj JeHCTBUEM
paspsaa) nokaspiBaeT [1-8], yTo B pe3ynbTare AEHCTBUS pa3psla HAa CMECh, B HA4YaJbHBIN
MOMEHT MPOUCXOUT AUCCOIMALIMSA METAHA CO CTETICHBIO TUCCOLUALINH (.

CH;— a CH; +a H +(1- o) CHy 0<a<l (1)

B nannoii paboTe ncciaenoBanoch BIUsSHUE CKOPOCTH pacnaja MeTaHa Ha MPOU3BOACTBO
BOJIOpOJa, MPUYEM pacueT KOMIIOHEHTHOI'O COCTaBa, CTENEHU JAMCCOLMAIUU O OCYIIECTB-
JISLICS TIO ATaram.
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1. JInst momydeHus: KOMIIOHEHT — MOAU(UITUPOBAHHOE ypaBHeHUE MTuddy3un MHIAUBUIY-
aJIbHOM KOMITOHEHTBI CMECH, 3alHCaHHOE ISl PABHOBECHOTO ciydas 1o mojaenu Jlarxusia
[1,2].

2. Jlns yueta 3¢ (HEeKTOB B3aMMOBIUSHUS XUMUHU U TYPOYJIEHTHOCTH B OTIPEICIICHUHA KOM-
MOHEHTHOI'0 COCTaBa Kiaccuyeckas Mozenp JlaiTxumia 0o0001maercss B COOTHOLIEHUST TUIIA
I'ynen6epra-Baare [1, 4].

N3BecTHO [7-9], 4TO 11 TOMOT€HHOIO peakTopa («0e3pa3psIHOro» KOHBEKTOpA) OINTH-
MaJbHBIA PEKUM MJisi TOJYyYEHUsT MaKCHUMyMa BOJOpoAa Temmeparypa mnotoka T=1500—
2000 K. C pocrom temmneparypsl 10 ~ 1700 K nmpoucxoauT yMEHbIIEHUE BPEMEHHU Hapa-
00TKM M yBenuueHue konmdectBo H, mpumepno mmueiiHo, nocie ~1700 K nabmromaercs
YMEHBIIICHHE BpeMeHU HapaboTku. BnusiHue HaganpHOU crenenu nuccormaruun CHy cka-
3bIBAETCS HA BEJIMYMHY BPEMEHU MHIYKUMHU 3aKUTAaHUS B BHUJIE IOTIOJHUTEIBHOIO BKJIaAa
sHepruu (nmpumepno 300-400 K npu pocte Ha 25 % mucconmanuu CHy) 1 Ha BpeMs Hapa-
60Tku (mpuMepHO npu pocte Ha 25 % muccormanmu CH4 Bpemsi ymenbinaercs B 2-5 pas),
HO MPAKTUYECKU HE CKa3bIBaeTCs Ha KoianuecTBo H,.

PacueTsl mpOCTpaHCTBEHHBIX MPOILECCOB I MIa3MOXUMUYECKOTO peakTopa («pas3psii-
HOI'0» KOHBEKTOPA) MOKAa3bIBAIOT, YTO OOBEMHBIN pa3psii CHUKAET TEMIEPATYpPy MpOTEeKa-
HUSI XUMHYECKHUX peakiuii. [Tocienuss B O0bIIel CTENEHN 3aBUCUT OT CKOPOCTH pacrmaaa
KOMITOHEHT, TeMIlepaTyphl MOTOKa. Takke YCTaHOBJIEHO, YTO CKOPOCTh MPOTEKAaHMs, KO-
HEYHBI COCTaB IMJIA3MOXMUMHUYECKUX PEaKIUi 3aBUCUT OT CKOPOCTU pacmajia KOMIOHEHT U
TEeMIIEpaTyphl MMOTOKA HaYalIbHOro cocTaBa. ONTHUMAJIbHBIN PEXUM JI MOJYYEHHUS] MAKCH-
MyMa BOJIOpOJia OTpEAENIeTCS CKOPOCThIO pachajia KOMIOHEHT, TEMIepaTypoil MoToka u
HaYyaJIbHBIM COCTAaBOM BXO/ISILIIEH CMECH.

3akirouenune. Pe3yiabTaThl YMCIEHHOI'O MCCIEAOBAHMS MOKA3bIBAIOT, YTO XUMUYECKUE
peaKIu B 3aMKHYTBIX CHCT€Max, TpyOaX, KaHajaX, BbI3BaHHBIC Pa3psiioM, CIIOCOOHBI CY-
HIECTBEHHO BIIMATH HA TUAPOAMHAMHKY, TEIJIOBOW PEXUM YCTPOMCTB, OOECIIEUHBAIOIINX
TPaHCHOPT MPUPOJIHOTO CHIPbA 1O TpyOonpoBoay. Kpome Toro, AeTanbHblil aHAIA3 MpolieC-
COB IIEPEHOCA B CJIIOXKHOM CIBUI'OBOM IIOTOKE I103BOJISIET FOBOPUTH, YTO B CPABHEHUHU CO
CIy4aeM HMHEPTHOTO JBMXKEHHUS TEIUIOMAcCCONEPEeHOC B TPYyOONpOBOJE CYIIECTBEHHO OC-
JIO’)KHEH HEJMHEWHBIMU BSI3KUMU 3PPeKTaMu, U3MEHEHUSIMHU B TypOyJIEHTHOU CTPYKTYype.
YcraHoBieHo, yTO0 3¢ (HEKTh B3aUMOBIUSHUSA KOHCEPBATHBHBI IO OTHOIICHUIO K TPEHHIO,
HO CYIIECTBEHHO MHTCHCU(UIIUPYIOT TEIUNIOMACCONEPEHOC B 00IACTIX TEUCHHUS C TIEPEMEH-
HBIM TONIEPEUHBIM CEUCHUEM.
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B.I'. J/Iykvanoe, A.A. Ilpoeomopoe

CPEJCTBA OTHE3AIIMTHI 1 HOKAPHOM BE3OIACHOCTH. CTPATETAA
OBECHEYEHHMA KOPIOPATUBHOM BE30ITACHOCTH HA MECTOPOXJIEHUSX
OAO «TOMCKHE®Tb» BHK

Bneperie 3a 45-netHero ucroputo Tomckoil HEDTSIHOW MPOMBIIIICHHOCTH CIEIaHa TO-
IBITKA CO3/1aHus KaTanora «CpeacTBa OrHe3aIIuThl U OKapHOW 0€30acHOCTHY IS pa3pa-
OO0TKHM cTparernu obecrnedeHrus KOpPIopaTUBHOW Oe3omacHOCcTH Ha MecTopoxaeHusx OAO
«TomckuedTh» BHK. HeobxoaumocTs pa3paboTku karajiora o0yciaoBI€Ha MHOTOOOpa3ueM
B HACTOSLIEE BPEMsI CPEACTB OTHE3AIUMTHI M MOKAPOTYIICHUS, PACCPEIOTOYEHUEM B pa3-
JUYHBIX WH(OPMAIMOHHBIX WCTOYHUKAX; CIPABOYHHUKAX, W JAPYTrOdl HAYYHO-TEXHHUYECKOUH
auTeparype. 3adacTtyro uHbopMalus 1o o00pyIoBaHUIO SBJISETCS ycTapeBluei. Bripaxaer-
cs1 910 B ykazanuu otMeHHbIX [ OCTos, OCTos, TV, o60opynoBanusi, CHITOTO C TPOU3BOACT-
Ba M T.J. B CBSI3M C 3THM 1LleIb HACTOSIIErO Karajora COCTOMT B TOM, YTOOBI CHCTEMaTH3H-
poBaTh 3TH CpPEACTBA B €AMHOM H3JaHUM, OTPAXKAIOIIEM HaumOOJEee MOJIHbIE TEXHHMKO-
HKOHOMHYECKHUE TTOKa3aTeIn 000py10BaHUSI.

JlaHHasi HAy9HO-KUCCIIE0BATENbCKass paboTa BHIIIOJHEHA B COOTBETCTBHH C MPOrpaMMON
HHUOKP OAO «TomckHe(Tb» IpH COMTaCOBAaHUH C KOMHTETOM I10 Pa3BUTHIO HE(TETazo10-
ObIBarOIEro KOMILIeKca AAMUHUCTpauu ToMcKoi o0nacTu.

Bneperie 3a 45-netHero ucroputo Tomckoil HEDTSIHOW MPOMBIIIIICHHOCTH CHAEIaHa TO-
IBITKA co3/1aHus Katanora «CpeacTBa OrHe3aIIuThl U OKapHOW 0€30acHOCTHY IS pa3pa-
O0TKHM cTparernu obecrnedeHns KOPIopaTuBHOW Oe3omacHoCcTH Ha MecTopoxaeHusx OAO
«TomckuedTh» BHK.

HeobxomuMocTs pa3paboTKu KaTaiora 00ycIoBIeHa MHOTOOOpa3HeM B HACTOSIIEE BPEMS
CPEACTB OTHE3AIIUTHI M OKAPOTYIICHUS, PACCPEIOTOUYCHUEM B PA3IUYHBIX MHPOPMALINOH-
HBIX MCTOYHHMKAX; CIIPABOYHUKAX, U JPYTrOWM HAay4HO-TEXHMYECKOW JMTEparype. 3a4acTyro
uH(popMalrsg Mo 00OpYIOBaHUIO SIBISIETCS ycTapeBlleil. BeipaxkaeTcs 3T0 B yKa3aHUU OT-
meHHbIX [[OCTo, OCTog, TV, o6opymoBaHusi, CHITOTO C POU3BOICTBA U T.].

B cBs13u ¢ 3TUM 11€J1b HACTOSIILIETO KaTajora COCTOUT B TOM, YTOOBI CHCTEMAaTU3UPOBATH
9TM CpeACTBAa B €AMHOM M3JaHHMM, OTpa)xkarouleM HauOojiee TIOJHBIE TEXHUKO-
SKOHOMHMYECKHUE NTOKA3aTeNN 000PYI0BaHUS.
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Pemrenust BompocoB obecriedeHus: mokapHoil 6e30macHOCTH, 0€3yCIOBHO, SBISETCS Of-
HOM U3 MepBOOYEPEIHBIX 3a4a4 A Kaxaoro HedremoObiBatomero npeanpustus. Kirove-
BbI€ MO3UIIMKM B PELICHUH BOIPOCA MPEAYNPEKICHUS aBapUid MOXKHO OOECIEUHUTh TOIBKO
IIyTEM IPUMEHEHHSI COBPEMEHHBIX CPEACTB OTHE3AIIMTHI U IMOXKAPOTYLIEHHUS, BHEAPECHUS
HOBBIX CPEJICTB MOXKAPHOUM CUTHAJIW3allMd U aBTOMAaTUKHU HA MOXKAPOOIACHBIX 00bekTax. B
He(drenoOwiBatoniem npeanpusatun OAO «TomckHedTh» BHK BhipaboTana xopropaTuBHas
cTparerusi odecredeHusi 6€30MacHOCTH Ha MeCTOpOKIeHUsIX. OCHOBOM Pa3BUTHUS CTPATETUN
MOCIY)XHJIO co3AaHue PervoHasbHOro IEHTpa MOXKApHOW O€30MacHOCTH W aBapUHHO-
cnacarenbHbIX paboT OAO «TomckuedTs» BHK, HanpaBneHHOrO Ha ycuineHue mMep 1o mpe-
OYNPEKICHUIO W IPENOTBPALEHUIO BO3MOXKHBIX aBAPUMHBIX CUTyalud. B poccuiickoin
He(Ten00bIBaAIOIICH TPOMBIINUICHHOCTH 3a €€ 0oJiee YeM BEKOBYIO MCTOPHIO HAKOIUIEH KO-
JIOCCAJIbHBIN OTBIT, UCIIOJIb30BAHUE KOTOPOIO SIBISETCS HACYIIHON HEOOXOJUMOCTBIO IS
Kaxxaoro npeanpustus. O6nagas yCHENIHbIM OMBITOM pabOThl, OCHOBAHHBIM HAa BHEJPEHUU
Y UCIOJIb30BAaHUU TEPEIOBBIX OTEUECTBEHHBIX U 3apyO€kKHBIX TEXHOJOTHUM B 00JaCTH MO-
xapHoit 6e3onacHoct, OAO «TomckuedTr» BHK coBmecTHO ¢ ToMckuM moauTexHUYE-
CKHMM YHUBEPCHUTETOM IMPOBEICHA OIPOMHAst paboTa 1o cbopy 1 00001IeHUI0 HHDOPMALIUU C
LEJIBI0 TIOBEACHUA JO CAMBIX OTIAJICHHBIX PErMOHOB JAEATEIBbHOCTU mpeanpusitus. B nan-
HOM H3IaHWH NpUBe/IeHa HH(POpMAIHsi O COBPEMEHHBIX CPEACTBAX OTHE3aIUThI, TOKAPHOU
CUTHAJIM3AlMM, aBTOMATUKU W MOXAPOTYIIEHUs JUisi oOecriedeHus: 0e30nmacHoi paboThl Ha
MPOU3BOJCTBEHHBIX O0BEKTaX U B aAMUHUCTPATUBHBIX 3[aHUSX HEPTEIO0OBIBAIOIIUX MPE]-
npusTUid. JlaHbl OCHOBHBIE TEXHUYECKHUE XapaKTEPUCTUKU 00OPYIOBAaHUS, YCTAHOBOK U MO-
Iylei, CPelCTB OIPaHUYEHMS] PAaCIpPOCTPAHEHUsl MoXkapa, cucTeM KOHTpous. IIpuBeneHs
CBeICHMsI 00 OTHETYIAIUX BEIIECTBaX U 3HAKaX MOXKapHOU 0e30MacHOCTH, BUAAX MOXKAPO-
TYIIEHUS, TPOTUBOIMOKAPHOM BOJOCHAOXKEHUHU U CPEACTBAX PAJUOCBI3U. ITO ONPEIECITHIO
aKTyaJbHOCTh PaOOThI, KOTOPAasl 3aKJIIOYAEeTCsl B MPEACTABICHUM HOBEWIIEH JOCTOBEPHOU
uH(pOpPMaLUd OT HEMOCPEJCTBEHHBIX MPOU3BOJUTENICH COBPEMEHHBIX OTHETYIIAUIUX Be-
HIECTB U MAaTepUAJIOB JUIsl OTHE3AIUUTHI PA3JIMUYHbIX KOHCTPYKLUUNA W U3LENHM, IeKTpUe-
ckux Kabeneil u ammapaTypsl Ha HeTempoMbIciaaX, MOAPOOHBIX XapaKTEPUCTHK IPPEKTHUB-
HBIX TEXHUYECKHX CPEJICTB IMOKAPHOM M OXPAHHO-NIOKAPHOM CHUTHAJIM3alMy, aBTOMaTH4e-
CKMX CHUCTEM DPa3JIMYHbIX BHUJIOB MOXKAPOTYILIECHHs, a TaK K€ OCHOBHBIX THUIMAaX IMOKAPHBIX
aBTOMOOWMJIEH, BE37IeX0I0B, Hanboee MoAXoAIX Aisg HedrenpombiciaoB Tomckon obmac-
TH CYIOXOJHBIX U ABUAILMOHHBIX CPEACTB MOKAPOTYILICHHUS.

Ha ocHOBe cyliecTBYIOIIUX COBPEMEHHBIX CPEACTB OTHE3ALIUThI U MOXKAPOTYIICHUS Ha-
y4HO 00OCHOBaHBI U comnacoBaHbl ¢ mpousBoacTBeHHHUKaMu OAO «TomckHedTh» BHK
HauOosee 3pPeKTUBHBIC U3 HUX JJIT MECTHBIX YCIIOBHH.

B pesynbrare aHanu3a COBPEMEHHBIX CPEJICTB OTHE3AIIMTHI M OOECHeueHHUs MOXKapHOU
0€301MacHOCTH, IPOBEJIEHHOM cUCTeMaTH3alluU U OLeHKU () ()EKTUBHOCTH B pa3pabOTaHHOM
KaTtajore JaHa HeoOxomaumasi HHpOpMAIsS U PEKOMEHAAINH 0 PAIMOHAIBHOMY TTPUMEHE-
HUIO UX JIJIs1 00€CTIeueHUs] KOPIOpaTuBHON Oe3onacHocTH Ha MectopokaeHusx OAO «Towm-
ckaedTh» BHK.

Conepxxanue pa3paboTaHHOro Karajiora «CpencTBa OrHe3alluThl U MOXKapHOU Oe3omac-
HOCTU» U €r0 00BEM COTIIACOBAHBI C 3aKA3UHUKOM.

Karanor BkitoyaeT cienyromue pa3aeibl:

e (OCHOBHbBIE MOHATHS O IIOXAape, OrHETYIIAIMX BEIIeCTBaX M 3HAKaX MOXapHOU
6e30macHOCTU. BUpl MOXKapoTyIIeHUs IS Pa3INYHbIX OOBbEKTOB HE(PTSHBIX MECTOPO-
KICHUH.

e (CpexncrBa OTHE3AUIUTHI U OTPAHUYEHUS PACIIPOCTPAHEHHUS I10XKapa.

e TexHnueckue cpercTBa NOKAPHON U OXPAHHO-TI0KAPHON CUTHAIM3ALUH.
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e [loxxapHble aBTOMOOMJIM, MOTOIIOMIIBI, BE3/1€X0/1bl, CYJJOXO/IHbIE U aBUALIMOHHBIE CPEJI-

CTBa

MOKaPOTYIICHHUS.

e TymeHus NoXXapoB B pe3epByapax C JIETKOBOCIUIAMEHSIOIIMMHUCS JKUIKOCTSIMU U Ha

HeTenepeKaunBAIOIINX CTAHIUIX.

e VYCTaHOBKHM U MOJYJIU MOKAPOTYLICHUS.
o [l[uter u honapu noxapusie. Oruerymutenu. Onexaa MoxKapHOro U KOCTIOM Ta30BUKa-

HePTIHHUKA.
¢ [IpoTuBOMOXapHOE BOIOCHAOKEHHE.

e (Cpencrsa pauOCBsI3H.

[To xaxxpomy THIy O0OOpYIOBaHMS B Karajore MpPUBEIEHbI OCHOBHbIE TEXHUYECKHE Xa-
pPaKTepUCTUKHU, o00nacTh MpuMeHeHus, koa obopyrnoBanus, ['OCT wumu TV, 3aBon-
u3roroButenb. OTpacieBas NPUHAJIEKHOCTh 3aBOJIOB-U3IOTOBUTENEN NMPUBOIUTCS IO CO-
crosinuto A0 1 suBaps 2007 roaa.

Karanor «CpencTBa orue3amuTsl U MOKapHO 0€30macHOCTHY COAepKUT 176 cTpaHuL.

Pa3paboranHblil KaTajaor 1mo MHPOPMATUBHOCTH HE YCTYNAET OTEYECTBEHHBIM U 3apy-
O€XHBIM aHaJIOTaM M MAaKCUMAJIBHO YYUTHIBA€T NOTPEOHOCTH PETHOHA.

Pesynerarel manHoit HUP omyGnukoBanbl B BecTHHKaX Poccuiickol akaJieMHH €CTEeCT-
BeHHBIX Hayk (Kemepomo, 2004, 2005 rr.); B Marepuagax MEXKpPETHOHAIHHOW Hay4dHO-
npakTuaeckor koHdpepeHmun «[IpoOnemMbl ©W MEPCHEKTUBBI PA3BUTUS MHHEPAILHO-
ceipbeBoit 0a3wl u npeanpusatuii TOK Cubupu» (Tomck, 2005); B noknagax 9-oit, 10-oif u
11-0¥f MeXIyHapOAHBIX HAYYHO-IIPAKTHUYECKUX KOoHGepeHuusx «IIpupoaHbie U MHTEIUIEK-
TyanibHble pecypcbl Cubupmn» (M3narenbctBo TOMCKOTO rocynapCTBEHHOIO YHUBEPCUTETA
2003, 2004, 2005 rr.); B HAIMOHATFHOM OTpacieBoM xypHaie «Hedrerazosas BepTUKaIb)
(Mockaa, 2005 1. Ne 17); B xkypHase «Akaaemus sHepretukn» (Cankt-IletepOypr, 2006 1.
No 1).

PaGora 2 paza pokmageiBasiack Ha TexHudeckoM coBere «TomckHUIIUHEDTHE» 1 OAO
«TomckuedTry. Katamor memonctpupoBancs Ha BbicTaBke HK FOKOC «Hedts u raz —
2004» u HarpaxaeH Menanbio «Cubupckue AduHb B HOMUHAMU «HoBBIe HayyHBIE pas-
pabotku u TexHonorum». B 2004 1. katamor O6buT peacTaBieH Ha 4-0i MEXpPErnOHAIBHOMI
CTeMaIN3uPOBaHHON BhICTaBKe-spMmapke «lazodukamus — 2004»; B 2005 1. — Ha BBICTAaBKe
«Cubneapa — 2005» (r. HoBocubupck); B 2006 r. Ha BeicTaBke «Metamibel Cubupu — Cub-
Heapa — 2006», Topuoe aeno Cubupu, Cubnedreras, odbopynoBanue s HedTerazoBoro
komruiekca (T. HoBocuOupck).

Karanor «CpenctBa orHe3aumuThl U MOXKApHON 0€30MacCHOCTHY» HArpakKJaeH IUILIOMOM
koHKypca «Cubupckue Adunb» B HoMuHauuu «HoBble HayuHble pa3pabOTKU U TEXHOJIO-
TMW» Ha CIEeNHaIN3upoOBaHHON BeIcTaBKe-KoHTpece «Hedts, a3, ['eonorus» 2006 r. Kara-
JOT HarpaxaeH 30JI0TOM Medanbio OTOOPOYHOro sTama MeXpermoHaJIbHOTO KOHKypCa
«JIyamme ToBapel u ycayru Cubupu 'EMMA-2006» o Tomckoit obmactu. Karanor taxxke
HarpaxjaeH 30J0Toi Meaanbio PUHAIUCTOB KOHKypca «Cubupckue AQUHBD) B HOMUHALIUU
«HoBsie HayuHbIe pa3paboTKu U TexHOMOrun» Ha 10 MexyHapoaHOH BBICTaBKe-KOHTPECC,
HOs10pb 2007 1., ToMcK, a Takxke TOJIOKEH W ONyOJWKOBaH B Marepuanax Bcepoccuiickoit
Hay4yHO-TeXHU4YecKor koH(pepenuun «HedTr u ra3 3anaanoit Cubupu», Tromens, 2007 1.

CrienyanucTsl pa3InyHOIO YPOBHS OTMEYAIOT AKTYyaJbHOCTb, CBOEBPEMEHHOCTb M IIO-
JIE3HOCTH BBINIOJTHEHHOU PabOTHI.

B nenom, mmpokoe BHEIpEHHE PE3yIbTaTOB BHIOJHEHHOW padoThl OyneT crmocoOCTBO-
BaTh PEIICHHUIO BOIPOCOB OOECIIEUCHHUS MOKAPHON 0e30MacHOCTH O0OBEKTOB He(Terasono-
opran OAO «TomckuedTh» U npyrux npeanpuatuii Tomckol obnacTu, a TakkKe MPEArpH-
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ATUA MEXpEruoHajabHOM accoumanuu «Cubupckoe comnameHuey. s TeXHU4eckux pa-
OOTHMKOB He(TerazoBOM OTpPACiIM, a TAKXKE MOXET HCIOJIb30BaThCS B KauecTBE y4eOHOro
MoCOOMS IS CTYyIEHTOB BceX (popM 00yueHHs By30B U TEXHUKYMOB HE(TETa30BOTO Jiena.

HanHas paboTa sBIII€TCS NEPBBIM BapuaHTOM Karajora «CpeacTBa OrHe3alluThl U I10-
KapHOW Oe30macHOCTH» JUIsl Pa3pabOTKU cTpareruu oOecrnedeHHs KOpIopaTHBHON 0e30-
nacHoctu Ha MectopoxaeHusix OAO «Tomcknedts» BHK. IIpenycmarpuBaercs nopabotka
U IIEPUOIUYECKOE NIEPEU3IaHuE.

VK 622.276(571.17)
B.B. Pocmosues, B.H. Pocmosuees

POJIb I'OPHbBIX UH’)KEHEPOB CUBUPU B ®OPMUPOBAHUUN HE®PTEI'A30BOI'O
INOTEHHHUAJIA CTPAHDBI

DHEpPreTU4YeCcKre PeCypehl OJIUH U3 «KPAeyroJibHbIX KaMHEi» B 00Ilel KOHLIEMINU pa3-
BUTHSI POCCUMCKOTO rocynapcTsa B nepBou nojiopuHe XXI Beka. TpyIlHO HE COITIaCUTHCS C
B.A. Ckopo6oraroBeiM (BHUMI'A3) xotopsiii momuepkuBan: «OoOnagaHue, KOHTPOJIb M
BO3MOKHOCTH HCHOJIb30BAHUSI B HAIMOHAJIBHBIX MHTEPECAX MHHEPAIbHO-IHEPreTUYECKHUX
pecypcoB, Mpeke Bcero, HeTH, ra3a U ymis ObUIM U OCTaHYTCS B 0003pUMOM Oyayiiem
OJHOM M3 IIaBHBIX JOMHUHAHT MHPOBOM I'€OMOIUTUKNY [ 1]

[Ipexnae yem o6nagaTh, KOHTPOIUPOBATH U UCIIOJIB30BATh MUHEPATbHO-IHEPTETUUECKUE
pecypcbl HE00X0IMMO B MEPBYIO OUEpEb HANTHU UX, a 3aTEM U OCBOUTh. DTU CIOXKHEUIINE,
MHOT'OI'PAaHHbBIE 334, B IEPBYIO OUEPE/b, PEIIAIOT TOPHbIE NHKEHEPHI U TOPHBIE MHKEHE-
pbl — reosioru. K coxxanenuto, B nociennue 20 JeT, B CHILy psjia IPUUKH, TPOOIEMBI MPU-
pocTa 3amacoB TOCYJapCTBO BO3JIOXKHWIIO Ha IUIEYM HeapomnoJib3oBarened. Hu B omHOM
CTPYKTYPE COBPEMEHHOTO MPABUTEIBCTBA Mbl HE BUJAUM OTBETCTBEHHOI'O 3BEHA 3a BOCIIPO-
M3BOJCTBO 3amacoB. B cTpykTypax mpuOIMKEHHBIX K 3TOW TeMaTHuKe MpeobiaasaeT MoHATHE
MoJb30BaHusa Heapamu. Benukoe ciioBo M.B. JlomoHOCOBa — «1ipupacTarb» UCYE3NIO0 U3 Ha-
LIEro JICKCUKOHA.

N3-3a omImOOYHOCTH TAaKOTO MUPOBO33PEHUS, €CIM OHO B Ommkaimme 2—-3 roga He Io-
MeHsieTcs, Poccus CTOJIKHETCS ¢ OTPOMHBIMU MPoOIeMaM COXpaHEeHHs LIEJIOCTHOCTU U CY-
Bepenureta. [locnennue 8 nmet GpyHIaMEHTOM TMOJABEMAa BCECTOPOHHETO aBTOPUTETA TOCY-
napctBa POoCCHICKOTO SIBISUIMCH €€ MUHEPaJIbHO-IHEPIe€TUUYECKHE PECYPChI, MOATOTOBJIECH-
Hble TOpHbIMU uHXeHepamu. OrpomHbli BKJIaag B (OPMUPOBAHHE MHUHEPAIBHO-
SHEPTreTUYECKUX PECYPCOB CTpPaHbl BHECIHM TOpHbIE MHXKeHephl CuOUpHU, U B MEPBYIO OYe-
penb BRITYCKHUKH ToMcKoTo monuTexHudeckoro. Ho ux goctmwkeHus B GOpMUPOBAHUU YT-
JIEBOJIOPOJIHOM 0a3bl CTpaHbl OCTAIUCh MajO OCBEIIEHHBIMH U TO3TOMY HE JOCTATOYHO
OLICHEHHBIMHU. JTa OJJHA U3 HEMHOTUX Pa0OT, HAIIpaBJICHHAs] HA JIEMOHCTPALIMIO OYEHb Ma-
JIEHBKOM YaCTUYKH 3TOTO BKJIAJA.

B oO0uiecTBeHHOM CO3HaHMM YKOPEHHJIOCH MPEACTABICEHHWE O TOM, YTO MEPBBIM Ha Mep-
CHEeKTUBbI HeTerazoHocHOCTH 3amnagHoit Cubupu oOpaTui BHUMaHHUE aKaJeMHK, KPYITHBIN
oprarmu3arop HeQTsHbIX aen Poccun MBan MuxaitnoBuy ['yOkuH.

JIefCTBUTENIPHO MEPEOLIEHUTH POJIb 3TOTO UCCIIE0BATEl B BOIIPOCE OpraHU3aluu padoT
1o noucky HedTu u ra3a B 3anagHoi Cubupu u B nenom B CCCP He Bo3MOoxHO. B cBOEM
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noknane «loproune nckonaemeie Ky3bacca» oH nam coBepiieHHO HOBYIO oneHKy Kyszbacca
KaK BO3MOXXHOTO yriueHe(dTssHoro paiiona.[ 2] B To ke Bpemsi, paau cipaBeUIMBOCTU U HC-
TOPUYECKOU JOCTOBEPHOCTH HEOOXOJUMO OTMETHUTb, YTO IEPBHIE M€YaTHBIE TPY/bI, B KOTO-
pBIX ObUIM OmuMcaHbl BBIXOAbI HehTH B CuOUpH, cienaHbl OBIBIIEM IJICHHBIM, KalTUTaHOM
mBeackort apmun Gununmom Tadb6eptom B 1730 roxy.

M.B.JlomonocoBa, B 1741 rony onuchiBasi KOJUIEKIIUIO TOPHBIX MOPOJ], XPAaHUBIIYIOCS B
MUHEPAJIOTMYECKOM KaOuHeTe AKaJeMHHM HayK, oOpaTui 0co00oe BHUMaHHE Ha IPUBE3EH-
Hoe ¢ OeperoB EHuces kamenHoe macio. B onHoit u3 cBoux pabot oH 3anucan «Kamennoe
Macio Cubupckoe B BEIMKOM MHOXKeCTBe npu EHucee Haxomutces». B 1894 rony npusHaku
He(TH B cOpoKa BepcTax oT Vpkyrcka oOHapyxuil ropHblii nmxenep B.A. O6pyues, Bo-
CJIEICTBUM OpPraHU3aTOp MOATOTOBKM IEPBBIX T'OPHBIX HHKeHepoB Cubupu u JlanbHero
Boctoka npu TomckoM TexHonoruueckom nHCTUTyTE. Ha kadeape y B.A. O6pyuesa B 1902
— 1907 rogy pabotan crapuiuM J1abopaHToM ropHblid uHxeHep B.Jl. Psa3anoB, KoTopsIil ObLT
yBepeH, 4To B Heapax CuOupH ecTh KpYyMHbIE MECTOPOKIACHHS HE(YTH W MHOTO paboTai
HaJ[ KX TOMCKOM.

Kaxxnoe neto oH Bble3Kajl Ha MOMCKOBBIE pabOTHI U MPUBJIEKAT K 3TOMY JENIy CTYACHTOB
MOJUTEXHUKOB. ITocae HECKONBKHX IOJEBBIX Ce30HOB, JieToM 1906 roga B.JI. Psa3anoB 3a-
noxwui Ha Oepery baiikana HeCKOJIBKO CKBaXHH HA HE(PTh.

D10 ObUIM TIEpBBIE OypOBbIE pabOTHI, CBA3aHHBIC C MOoMckamMu HehTH B Cubupu, HayaTbie
TOPHBIMU UH)XeHEpaMu TOMCKOTO MOJTUTEXHUYECKOTO.

[Tomomuukom y B.JI. Ps3anoBa paboran ctyment M.A. Ycos. B 1920 rony M.A.YcoB
IpU OIEHKE MepcrnekTuB HedrerazoHocHocTu Cubupu OoTMeTus, yTto: «MecTopokKaeHUs
He(TU CKOpee MOXHO BCTPETUTh B JOCTATOUHO MOIIHBIX, HO HE CHJIBHO JUCIOIUPOBAHHBIX
AIMKOHTUHEHTAJIbHBIX OTIOKEHUAX CUOMPHU, OTHOCAIIMXCS K Majle030icKoi rpymmey» [3].
dakTryecku 3Ta mepBas HAYYHO 0OOCHOBaHHAsI TOYKAa 3pEHUs HAa HePTera3oHOCHOCTh CH-
oupu.

K npobnemam nHedrerazoHocHonoctu Cubupu B 1enoM U k 3anagnoit Cubupu B 4aCTHO-
CTH Ha rOCYJJlapCTBEHHOM YpOBHE BEPHYIHUCH B Hauaje 30-X rogoB Mpouuioro cTojaeTus. Bol-
ctynas Ha Beecoro3znom cosemanuu ['ocrutana CCCP no pa3MeneHuto nNpou3BOAUTEIbHBIX
CWJI Ha BTOpyto nsATuieTky B 1932 rony ¢ moknagom «lloaroroBka MuHepaabHO-ChIPbEBOM
6a3bl s BTopoil msatmietkn», .M. ['yOkuH mocTtaBui BOmpoc 0 HeoOX0AUMOCTH padoT B
3anagHo-CuOUpCKON HU3MEHHOCTH, MPSMO YKaszaB: «B Omwkaiimme Toasl HE0O0X0IuMO
MIPUCTYNHTh K BBIACHEHUIO cTpoeHus 3anaaHo-Cubupckoit paBHUHBD [4]. [anee oH oTMme-
yai: «OgHUM clI0BOM, Oynyliee HeQTSHOW MPOMBIIIIEHHOCTH BCELETO 3aBUCUT OT pa3BH-
THUS Pa3BEIOYHBIX PAa0OT, CMENBIX U PEHINTEIbHBIX, 0€3 O0SI3HU pUCKa»

Kaxk aktyanbHbl 3TH clioBa U MbICH 111 Poccuiickoro npaButenbcTBa oopasma 2008 ro-
na. Uto HeoOXoAMMO cienarh, YTOObl OHU OBLITN YCIBIIIAHbI?

bopr6a 3a HedTh 3anaanoit Cubupu Obu1a He mpocToil. JlocTatouno npuBecTy pparMeHT
u3 pabotsl podeccopa H.C. Illamkoro, 4roObl MOHATH HAKall HAYYHBIX cTpacTted. OH mH-
cal: «TPETUYHBIE MOPOAbI U OCOOECHHO BEPXHEIOPCKHE W MEJIOBBIE TMPEACTABICHBI U TIO
CKJIOHaM Ypasa u 1o okpauHe TalimpIpa, a Takxke U B pailoHe cpeaHero tedeHuss Oou (I'po-
MOB) TUIMYHBIMU YTUKOHTUHEHTAJIbHBIMU OCA/KaMU, INIAYKOHUTOBBIMU MECKaMHU, TIIMHAMH,
HaXOXKJEHUE MEPBUYHON HEPTH B KOTOPHIX MO aHAJOTHUU C COOTBETCTBYIOIIMMHU MOPOJIAMHU
PYCCKOM MmIaThopMbl HCKITIOUAIOTCS». [5]

OTU B3Il MACTUTBIX MOCKOBCKHX I'€0JIOTOB PE3KO PACXOJWIMCH C IPEICTABICHUEM
TOMCKHMX TOPHBIX MH)XXEHEPOB-NOIUTEXHUKOB. B 1936 rony BectHuk 3ananno-Cubupckoro
reosioruueckoro tpecta (3CI'Y) ony6nukoBai nepeoByrO CTaThlo, KOTOpas B CaMOM Ha3Ba-
HUU OTpakajla TIIaBHeHIyIo 3agady cuOupsikoB reojoroB. OHa HasbiBajach «leosorum Ha
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60pr0y 3a cubupckyro HehThY». Tem He MeHee, ctatbu A.M. YcoBa u P.U. Unsuna penakim-
OHHas KOJUIETHs PEKOMEHI0BaJla pacCMaTpyUBaTh KaK IUCKYCCUOHHbBIE, TaK KaK B HUX BIIEp-
BbI€ TOBOPHUJIOCH O BO3MOXHOHN He(TerazoHocHOCTH 3anaaHo-Cubupckoil HU3MEHHOCTHU U B
ME3030MCKHUX OTIOKECHHSIX, 9YTO OBLIO B TO BpEMs PEBOJIOIIMOHHO HOBBIM.

Taxum oGpazom, ctatbs M.A.YcoBa 1936 rona [6] Obu1a mepBoii HaydHOU paboToit 060C-
HOBBIBAIOIIEH ¢ OOMIMX T'€0JIOrMYECKUX MO3UIUH BBICOKHE MEPCIIEKTUBBI He(Tera3oHOCHO-
cti 3amanHoit Cubupu Kak B MaJCO30MCKUX TaK M B IOPCKUX U B MEJIOBBIX OTJIOKEHUSX.
Yuenuk M.A. Ycora M.K. Koposun B 1940 rogy Ha Hay4yHO-TIPaKTUYECKON KOH(EPEHITNH,
MOCBAILICHHOW COpOKaJIeTHEMY IOOMIICI0 Y4eOHO-HAyuYHOU AesITeNbHOCTH TOMCKOTO MOJH-
TEXHUYECKOTO (MHIYCTPUAIBLHOI0) UHCTUTYTa BricTynun ¢ poknagom: «O ctpykrypax Cu-
Oupu B CBsI3M ¢ €€ HE(TEra30HOCHOCTHION.

B cBoem noxnane M.K. KopoBuHn ormeuan: «Bo BCskoM ciydae, B HACTOSLIEE BPEMS HET
COMHEHHUH, YTO JIATYHHO-MOpPCKHE (haliuy APEBHETO M CPEIHEro Majieo30s miardopmsbl Ipo-
JNOJDKAKOTCS K 3anany ot p. Enucei». Mcxons u3 3THX NMpeNCTaBIEHUM, B palOHAX BOCTOY-
HOM 4acTH OOJACTH 3TU OTIOKEHHSI TOJDKHBI ObITh BBHICOKO MEPCIEKTUBHBIMU JJIsI TOMCKOB
HedTH u raza.» OtHocuTenbHO 3amaaHo-Cubupckoit mautel M.K. KopoBun rosopui: «Cra-
Ownm3anusi ee 1uia ¢ BOCTOKA Ha 3amajl, ¢ OCTEIICHHBIM OTCTYIUIEHHEM B TOM K€ HaIpaB-
JICHUH MOPCKHUX, BO3MOXHO, HEPTIHBIX (hopMaIiii B NEepexoqHON Menb(poBOi 30HE TUIAT-
hopMbI».

B 1945 rona na 3acenanun 3anagHo-Cubupckoro ¢unuana AH CCCP ¢ 6onbmiM A0K-
nanom Beictynuin M.K. KopoBun Ha temy: «llepcnekTuBrl He(TEra30HOCHOCTH 3amaaHoM
Cubupny.

PaccmoTrpeB BCIO COBOKYMHOCTh reosiornueckux JaHHbix, M.K. KopoBun caenan psn Bel-
BONIOB. B HUX OH Hambosee MepCrneKTUBHBIMU HAa3Ball PAOHBI, B MpeaesiaX KOTOPBIX ObUIH
OTKPBITHl TUTAHTCKUE MeCTOpoxaeHus 3arnamHoir Cubupu. OH MOTYEPKHYI INIABHYIO TCH-
JEHIIMI0 HEPTEra30HOCHOCTH HU3MEHHOCTHU CJIeaB psijl BaXKHBIX BBIBOIOB: «Takum oOpa-
30M, He(TenepcreKTUBHbIE pailoHbl 3anagHoil CUOMpPH HapacTaroT MO YKCIY M IJIOMAIN K
CEeBEPY; K 0Ty, HA000POT, OHN YMEHBIIAIOTCS.

4 mas 1945 roga komuccus no HedTu u razy npu llpesnauyme Axagemun Hayk CCCP
noJ npenacenarenscTBoM npodeccopa M.A. KyapssiieBa npussiia perieHue, B KOTOPOM I0J-
HOCTBIO Tofepxkaia npemiokenns M.K. Koposuna. Barisaure Ha 0030pHYIO KapTy Hed-
TerazoHoCcHOCTH 3anagHo-CUOMpPCKOW HU3MEHHOCTH U Bbl YBUJIUTE HACKOJBKO MPOpOYE-
CKUM OBLITM BBIBOJbI TOPHOTO MHXEHEpa, mpodeccopa, TOMCKOro noautexuuyeckoro, M.K.
KopoBuna, nocroiinoro yuenuka B.A. OO6pydeBa u M.A. YcoBa. M.K. KopoBuH ropHbIii
VWH)XEHEpP TOMCKOM IIKOJIBI CTAJI C IPYIIION TOoBapuilend nepseiM Jlaypeatom JlemumHCkOM
MpeMHUH 3a OTKPBITHE KpymnHelmedl B Mupe 3anagHo-Cubupckoil HeTerasoHOCHOM mpo-
BuHuuu. He menee BaxubiM fesiom M.K. KopoBuHa ObUIO OTKpBITHE MO €0 MHHUIIMATHUBE B
1952 ropgy, 3a rog 10 MOJy4eHUs] IEPBOTO MPOMBIILIEHHOTO MPUTOKa ra3a B 3amaanoi Cu-
Oupu, Kadeapbl TOPIOYUX UCKOTIAEMBIX, B TOMCKOM MOJIMTEXHAYECKOM HHCTUTYTE.

Brnepsrle, 3a Ypanowm, Obliia HauaTa MOJATOTOBKA CIEIMAIUCTOB MO MOUCKY MECTOPOXKIe-
Huil HedTH U ra3. [lepBriM, 3aBeayromuM 3Toi Kadenpsl cran, yyeHuk M.K. Koposuna
Anexcannp BacwibeBnu Akcapun. [lepBeiMu mpemnonaBatensmu kadeapbl ctaim mnpodec-
cop U.B. Jle6enes, nouentsl b.A. boraues, B.U. [llumurun, M.I. IlykaHoBa, 1mo3xe B 3Ty
3aMeyareNbHYI0 KOTOPTY BIMJIMCH BBIITYCKHUKH IepBOTO Bhiycka kadenpsl JI.A. ITyxmskos,
B.JI. KokyHOB. YIHMBUTEIbHBIE JIFOAH U CIELHATUCTHI.

He BO3MOXXHO OIIEHHUTH TOT BKJIAJ], KOTOPBI BHECIH YIYCHUKH 3TOU Kadeapsl B GOpMUPO-
BaHUE He(TerazoBOro MOTEHIMala CTPaHbl U Jlaxe Mupa. Thicsun €€ BHITYCKHUKOB pa3be-
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XaJIMCh MO0 BceMy Mupy. OCTaHOBUMCS JIMIIb HAa pPEe3YJIbTaTaX HECKOJBKUX BBIITYCKHHKOB
1963 rona sToit kadeapsl.

CeronHsi HET COMHEHUM, YTO CpeAu BEIIMYAWIIMX MUMEH MEePBOOTKphIBaTENe 3amagHo-
Cubupckoit HedTn u raza takux kak FO.}O. DOpsee, JL.U. Popaun, ®.K. Canmanos, B.T.
[TonmuOsKMH U MHOTHX JAPYTUX B HEPTSIHYIO U COLUMATBHYIO )KH3Hb 3TOTO Kpasi Oy/eT BIH-
CaHO MM BBIMYCKHUKA KadeIpbl rOproYUX HCKOMaeMblx TOMCKOTO MOJUTEXHUYECKOTO HH-
CTUTYTa, TOPHOIO MH)KeHepa-reojora AHatonus MuxaitnoBuua bpexynuosa. OH Henocpen-
CTBEHHBIM YYaCTHUK FE€pPOMUYECKUX COOBITUN CBS3aHHBIX C OTKPHITHEM U OLICHKOM KPYITHBIX
3arnacoB He(TH 3a MOJSAPHBIM KpyroM Ha HOBOMOPTOBCKOM MECTOPOXKACHUU U MPAKTUYECKU
BCEX T'a30BbIX TMTAHTOB 3anoJsipbs 3anaaHoil Cubupu. OH npoien nyTh OT TEXHUKA Me0JI0-
ra 1o reHepaipHoro aupektopa [II'O «VYpenroitHedrerasreonorus», ot cryaenta TIIN mo
JOKTOpa Ie0JIOro-MUHEpajaornyeckux Hayk. OH co3[ajl MMIIEpUIO W3 TPyNIbl KOMIIAHUH,
o0beauHuB X B Cubupckuit ananutudeckuii neHTp (Cu6HAILL). iMeHHO OH ceroiHs sIBs-
€TCsI XPAHUTEJIEM BEJIMKUX UMEH HE(PTSIHBIX U T'a30BbIX MEPBOMPOXOAIEB MOKOPHUBIIUX 3a-
nagHyto Cubups. VX mopTpeTbl TOCTOWHO yKpamaroT cTeHbl rojoBHoro opuca CuoHAIla.
OTOT NpUMEp CBUAETEILCTBYET O TOM, YTO M3 MPOCTHIX «IEPEBEHCKUX» MapHel cuOupckas
IIKOJIa TOPHBIX WHKEHEPOB FOTOBMUJIA HE TOJIBKO BBICOKOKJIACCHBIX CIIELIMAIMCTOB, HO U JIOC-
TOMHBIX I'PAXKJIAH U NIaTPUOTOB BeJIMKou Poccnn.

B ceBepo-3amannoii EBpomneiickoit yactu Poccuu u3 BBITYCKHUKOB 3TOM KOTOPTHI B (op-
MHUPOBaHUU 0a3bl IHEPrETUUECKUX PECYPCOB CTPaHbl aKTUBHOE yuyacTue npunuman HOpuii
AnexceeBnu Poccuxun — reHepanbubiil qupekrop [0 «ApxaHrenbCKHEPTETa3reonorus».
B roasl ero pykoBoacTBa ObuIH clieniaHbl Hanbosiee KPYIHbIe OTKPBITHS B IIeIb(OBOI yac-
TH ceBepHbIX Mopeit Poccun. K coxanenuro, oH paHo yien U3 KU3HU, HO OJlaroiapHbIe €ro
COBPEMEHHUKH YBEKOBEUWJIM €TI0 UMS, B OJHOM M3 HOBBIX MECTOPOXKJAEHHUI Ha3BaB ero Poc-
cuxuackuM. B Tumano-Ileuepckoit HedTera30HOCHON MPOBUHIIMKM CBOW SIPKUI Cliell B Ha-
palIMBaHUM 3alacoB SHEPreTUUYECKUX pecypcoB ocTaBwil Asnekceil CemeHoBuu [0n0BaHb,
JIOJITHE TOJbI BO3IVIABIISIBIIMKI T'€OJOrHUECKYyI0 ciayx0y B 3ToM peruoHe. B OpenOyprckoii
obmactu gonrue roasl (1988-2001) reomoruueckoi ¢y 00 pernoHa pyKOBOAMI 3acily-
»eHHbIi reosior Poccuu Kyrees IOpuit MuxaiinoBuy.

B KpacHosipckom kpae KpymHbIM reo(U3MUecKuM OpeanpusTieM pykoBoauwin HemkoB
Opwuit Anexcangposud. Ilox ero pykoBOACTBOM crienuanucTsl boryuanckoro reogusnde-
CKOTO TPECTA MOATOTOBUIIM JIECATKU NEPCIEKTUBHBIX CTPYKTYp Ha HE(PTH U Ta3.

Ha Caxanune u BreTHame akTMBHO HapalluBajl pecypcHylo 0a3zy cTpaHbl U BreTHama
crapocta rpynmnbl 258 Beinmycka 1963 rona ['epman HukonaeBuu bensHuH u ero ogHOTrpymi-
HUK Muxann CuBoyc. JIOKTOp TeoJoro-MUHEpalIoTHYecKnXx Hayk, mpodeccop OO6xupoB
Amnaronuit UBaHoBUY M300pO3AMIT MOUYTH BCE OKEAHBbl MUPA U UCHOJB3Ys MOJIBOAHYIO Ta30-
BYIO Cb€MKY IOJITOTOBHII Psifl IEPCIEKTUBHBIX 0OBEKTOB HA HEPTH U Ta3.

VIMeHHO OH CerojiHs HaxXOJUTCS Ha CaMbIX IEPENOBbIX pyOexax M3y4yeHUs ra3orujpar-
HBIX 3aJie)Ke MOPCKHX U OKEaHHMYECKHX OacceiiHOB, OCHOBBHI ’HepreTuku Oymymiero. Ilox
pykoBozcTBoM akageMuka PAEH, 3acnyxennoro reonora PO PoctoBuesa Banepuss Huko-
JJaéBMYa, TPYINIION CHEHHAIUCTOB TOMCKAa CO3/1aHa KBAaHTOBO-ONTHYECKAs TEXHOJIOTHS
¢GuIbTpauu KOCMHYECKUX CHUMKOB. OHA TIO3BOJISIET, UCIIONB3YSd KOCMUYECKHI CHUMOK OTI-
penenuTh B JII000W TOUKE MUpPA HAJIMUYKE WM OTCYTCTBHE MECTOPOXKJIEHUH YITIEBOJOPOIOB.
Oto TexHonorus XXI Beka.
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B.U. Xuscnakos, I1.A. Kenoapee

NEPE3AIINTA - ®AKTOP OBPA30BAHMSI 1 POCTA CTPECC-KOPPO3HOHHBIX
TPEILH HA KATOZHO3AILIMIIAEMO# IOBEPXHOCTHU
T'A30HE®TEITPOBO/IOB B IMIPOLECCE UX JJIUTEJIbHOMN SKCILTYATALIUA

OmnbIT 3KCIUTyaTallud U Pe3yAbTaThl BHYTPUTPYOHOU IHMATHOCTHKH CBHIETEIBCTBYIOT O
TOM, YTO B 3aBUCHMOCTHU OT COCTOSIHUS U3OJISILIMOHHOTO MOKPBITHS U 3PPEKTUBHOCTHU IJIEK-
TPOXMMUYECKON 3alIUTHI, a TaKKe OT HANPSHKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHUS Y4acT-
KOB MaruCTPaJbHBIX Ta30HEPTETPYyOOPOBOAOB B MPOIECCE UX TMUTEIBHON IKCILTyaTallHH
6onee 94 % KOPPO3HOHHBIX U CTPECC-KOPPO3UOHHBIX AedEeKTOB OOHAPYKHUBAIOTCS Ha
BHelIHel katoaHo3amuaemoit nosepxuoctu (K3I1), u3 nux 31,7 % — koppo3uOHHbBIE S3BBI
(pucynok 1, a) u 68,3 % — cTpecc-KOppO3UOHHBIEC TPEIIUHBI (PUCYHOK 1, 0).

Kopposnonnsie nedexrsr Ha BHemHed K3II TpybompoBomoB obOpa3yrorcs Korma IioT-
HOCTh TOKA KaTOJIHOM 3aIlUTHI i, HE JOCTUraeT IUIOTHOCTH MPEAEIbHOTO TOKA MO KUCIOPO-
RY Jup: Jxs.<Jnp> WM K0T ji 5, = 0. CTpecc-Koppo3HOHHBIE TPEIMHEI Ha HapykHOH K3II 00-
pas3yroTcs MO BO3IEHCTBHEM KaTOIHOTO BOAOPOJA, KOTJa IUIOTHOCTH TOKAa KaTOMHOM 3aIu-
ThI CYIIECTBEHHO, B 5...10 u Gonee pa3, MpeBbIIAET MIOTHOCTh MPEACIbHOTO TOKA MO KH-

CIIOPONY: Jy5 > jO (Tabmuna 1).
2

Pucynok 1 — Koppo3uoHHsI€ s13BbI — a) KOPPO3HOHHBIE SI3BBI U 0) CTPECC-KOPPO3HOHHBIC
Tpenuubl Ha BHemHel K311 tpybonpoBona mocne 32-X JIeT dKCIuTyaTauu
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Tabnuma 1 — 3aBUCHMOCTH OCTaTOYHON CKOpOCTH Koppo3uu (K, ) u o0bema BBIACITUBIIIE-

ocm.

rocsa Boaopoaa (VHg) OT COOTHOIICHUA MCKAY INIOTHOCTBIO TOKa KaTOQHOM

3aIIUTHI U TIOTHOCTBIO MPENCTHLHOTO TOKA IO KUCIOPONY: fi. / Jnp

Js /jnp K, s MM/ 200 VH2 il em’
0 0,032 £ 0,005 0
0,3 0,03+ 0,004
0,5 0,022 £ 0,005 0
0,7 0,017 £0,003 0
1,0 0,013+ 0,003 0
3,0 0,01+ 0,003 1£0,5
5,0 0,007 £0,002 7+1
7,0 0,008 + 0,003 0+1]
10,0 0,006 £ 0,003 16+2
20,0 0,008 £ 0,002 33+3
50,0 0,007 +£0,003 49+5
100,0 0,006 £+ 0,003 58+7

[IpencraBnenHas B Tabmuie 1 COBOKYIMHOCTh 3KCIIEPUMEHTAIBHBIX PE3YJIBTaTOB CBHUJIC-
TEIBCTBYET O TOM, YTO KOTI/IA j,, = 0 CKOPOCTh KOppo3uu 00pa3iioB u3 TpyoHoi cranu 171°C
B 0,5 %-nom NaCl nocruraer 0,032+0,005 mm/rox. Ilp# ji 5= j,,, KOPPOSHOHHBIH IPOLIECC
nofiaBisieTcst 10 3HadeHui He npesbimarmux 0,013+0,003 Mmm/ron npu MpaKTUYECKH TOJ-
HOM oTcyTcTBUM BhleneHus Ha K311 katoqnoro Bogopona. 3aMeTHOE BbIICJIEHHE BOIOPOA
Ha K3II HaunHaeTcst Korja MIOTHOCTh TOKA KaTOMHOM 3aIUThl MIPEBBIIIACT MIJIOTHOCTH Tpe-
JENBHOTO TOKA 10 KUCIOPOAY B 5...7 pas: jis / j,p = 5...7. TOK KATOAHOM 3aIMTHI ABIISACTCS
CUJIbHEHIITUM BOCCTAHOBUTEIIEM U MPOLIECC AUCCOIMATUBHOIO 3aXBara 3JIEKTPOHOB MOJIEKY-
namu Boawl Ha BHemHen K3II: H,0 + 2e — 2H,,. + 20H aHanoru4eH IeMCTBUIO BOIOPO-
71a, JUCCOIIMUPOBAHHOTO TIPH AABJICHUU B ThIcSuM atMocdep. B yClIoBHSIX MOCTOSHHOM BO
BPEMEHH KaTOIHOM MepPE3aMThl, KOTAA ji 5 / j,, = 10...100, TBepaodasnas nuddysus noxu-
MOBEPXHOCTHBIX aaTOMOB Bojpopoaa H,,. TPUBOIUT K  aICOPOIIMOHHOMY TOHIKEHUIO
MPOYHOCTH CTajied BOIM3M KaTroaHo3amuiaeMo mnoepxHoctn (dddext PebOunmepa).
TpyOnast ctans BOnmm3u K311, na rmybune = 0,15...0,3 MM moja Bo37ieHCTBHEM KaTOHOTO BO-
nopona oxpymuuBaeTcsi. O4aru cTpecc-KOppO3UOHHOTO Mpeapa3pylICHUs] MPAKTUYECKH T10-
BcemecTHO HaxoasaTcsa BOmu3u K311, na mmyoune ~ 0,15...0,3 MM, TaMm, 171e 0OHApYyKUBaeTCs
MaKcuMasibHasi KOHIIEHTpaIus Bogopoaa. [Ipu omHOBpeMEHHOM BO3J€HCTBHH KaTOMHOM Tie-
pe3aluThl U MyJIbCUpYIOlIero naaBiieHuss B TpyoOompoBojae Ha K3II mosiBasiercs cerka
CTpecC-KOPPO3UOHHBIX TPEHIMH 0€3 BUANMBIX CIEI0B KOPPO3un (PUCYHOK 1, 0).

PaccmoTpennbie  (hakThl yKa3bIBalOT HA HEOOXOAMMOCTh MPH BBIOOPE MOTECHIIMATIOB Ka-
TOIHOM 3aIUThl HAMPSHKEHHO-IEe()OPMUPOBAHHBIX MOA3EMHBIX Ta30HE(PTEIPOBOJAOB B MPO-
1[eCCe UX ITUTEIbHOMN IKCIUTyaTallui JIOMOJHUTENBHO ONMPEACIISITh BETUYNHY Oe3pa3MepHo-
TO KPUTEPHS jics / Jup. JOTONHUTENBHBIE DIEKTPOXUMHIECKUE H3MEPEHHS MTO3BOJIAT UCKIIIO-
YUTH WM CBECTH K MHHUMYMY OOpa30BaHME KOPPO3HOHHBIX NE(DEKTOB, KOTHA jis < Jyp, U
IPEJOTBPATUTL 00Pa30BaHHE CTPECC-KOPPO3UOHHBIX Je(EKTOB, KOraa jis, > 10 j,,. Ilpu
3 <Jxs.! jup <7 KOpPPO3HMOHHBI! Ipoluecc noxapnsgercsa a0 3Hadenuit 0,005...0,007 mm/rox
MIPU TIPAKTHYECKOM OTCYTCTBUHU SJIEKTPOIMTHUECKOTO HABOJOPOKUBAHUS CTEHKH TPYOOMpo-
BOJIa, YTO J1a€T OCHOBAHKME PEKOMEHIOBATh ATOT KPUTEPUIA IS MPAKTUUYECKOUN peaTn3alnu.
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[110THOCTH TOKAa KAaTOMHOW 3amMThl B Je(eKTax KaTOAHO3AIIMIAEMOTO TPyOOmpoBoOIa
OTpeAeIISIIN MO BEJIMYMHE TOKA KaTOMHOM 3alIUThl, MPOTEKAIOLIEro uepe3 paboumii siek-
TPOJl TIOYBEHHOT'O 30H]1a, KOTOPBIN IMOCIE MOrPYKEHHsI B TPYHT Ha YPOBEHb YKIIAJKHU TOJI-
36MHOT0 TPYOONpoBOAa 4Yepe3 KOHTPOJIbHO-u3MeputTenbHblil nyHKT (KUII) nmoaxmtouanu
TpyOomnpoBoay. B aToM ciyuyae pabouunii 21eKTpoA 30HAa C U3BECTHBIMU pa3MepamMu UMUTH-
pOBaJI CKBO3HOM J1epeKT u3oiauuu Ha TpyoonpoBose. [1n1oTHOCTh MpeaenbHOro Toka o Ku-
CJIOPOJlY OTIPEIEISIN C TOMOIIBIO alfapaTHO-IIPOrpaMMHOro KoMmIuiekca «Maructpanib» [1]
IyTEM CHATUSA KATOIAHOW NOTEHLMOJUHAMUYECKOW KPUBOW CO CKOPOCTHIO Pa3BEPTKHU IIO-
TeHuuanza 5 MB/MuH, 10 KOTOPOIi onpenessuii 1Mana3oH NOTeHIIUAI0B, B KOTOPOM peain3y-
€TCs IJIOIIA/IKa MPEIETbHOI0 TOKa M0 KUCIOPOAY. 3aTeM Ha 3JIEKTPO/1 MOoAaBaIu MOTeHIUAM,
COOTBETCTBYIOIINI CepeArHE TUIOMIAIKN MPEACTIbHOIO TOKa KUCIOpOAa W, MO UCTEUYCHUU
3...5 MuH, pUKCHpPOBaAIN YCTAaHOBUBILIEECS BO BPEMEHU 3HAUEHUE MPENETBLHOrO TOKA M0 KH-
ciopolly. B oTcyTrcTBHMM miIoniaaky NpeaenbHOro Toka o KUCIOPOAY Ha MOJISIPU3allMOHHOM
KpUBOMW, MOTEHIIMAI pabovYero 3IEeKTPoJa 30H/a CMEUIAIN OT CTAllMOHAPHOIO B KATOIHYIO
obmacts Ha 0,25 B 1 o ucreyennu 3 MuUH GUKCUPOBAJIM YCTAaHOBHUBIIEECS 3HAYCHUE KaTO-
HOT'O TOKa, COOTBETCTBYIOIEE IIPEIEIbHOMY TOKY IO KMCIOpoay. B xozxe mpoBeneHus: KoM-
IJIEKCHOTO 00CJIEeIOBaHMsI CUCTEM MPOTUBOKOPPO3UOHHOM 3alllUThl MArUCTPAJIbHBIX Ta30-
HE(PTEPOBOAOB LEHTPAIbHON YacTH 3anaanoil Cubupu ObUIO YyCTaHOBIIEHO, YTO B 00JaCTH
MOTEHITMATIOB KaTOMHOM 3amuThel MUHYC 1,5...3,5 B 1o M.c.» (C oMHU4ecKoil COCTaBIIAIONICH )
IUIOTHOCTh TOKA KAaTOAHOM 3aIIUTHI (f4y, ) TPEBBINIAET MIJIOTHOCTh NPEIEIBHOIO TOKA KHUCIIO-
poxna (j,,) B 20...80 pa3 u 6onee (Tabnauua 2). B moneBbIX yCIOBUAX, B 3aBUCUMOCTH OT TUIIA
TPYHTa W TIYOMHBI YKJIQJKH MarucTpalibHOTO razoHedrenpoBojaa (TIyOUHBI MOTPYKEHUs
30H/Ia) MJIOTHOCTH MPEAEIBLHOTO TOKA [0 KUCIOPOY, U3MEPEHHAas Ha pabodyeM JIEKTPOJIE U3
cramu 17'C nuametpom 3,0 mm, uzmeHsuiach B npeaenax 0,08...0,38 A/M?, a TUIOTHOCTB
TOKa KaTOJHOI 3alUThI PU MOTEHIMAaIaX ¢ OMUYECKOU cocTtasiswonieit ot 1,5...3,5 B o
M.C.3., U3MEpPEHHAs Ha 3TOM K€ JIEKTPOJIe, JOCTUTrajga 3HayeHuit 4...13 A/M’. AHamm3 pac-
IPEETICHU COOTHOIIEHHUS Jsyy, / Jup BAOIL TPACCHI AEHCTBYIOLIETO MaruCTPaIbHOTO He(Te-
nposoga Jl, 1220 MM u nelicTByromero MarucrpanbHoro rasonposoga Iy 1020 mm cBupe-
TEJIBCTBYET O CYIIECTBEHHOM (B JIECATKH pa3) MPEBBILICHUH IUIOTHOCTU TOKAa KaTOJHOM 3a-
LIUTHI HAJI IJIOTHOCTBIO MPEAEIBHOIO TOKA 110 KUCIOPOY.

Beimie Ob1TO MOKa3aHO, YTO KaTOMHAS 3allMTa HAJCKHO TOAABISIET TEYCHUE KOPPO3UOH-
HOTO Ipouecca 10 3HadeHui He mpesbimaromux 0,007...0,01 mm/ron, xorna ji, / ju, =
3...5. DKCepuMEHTaJIbHbIE PE3YIbTAThl CBUAETEIBCTBYIOT O TOM, UTO IUIOTHOCTH TOKa Ka-
TOJIHOM 3ALIUTBI MOKET OBITh ONPENENEHA 0 QOPMYIE: fiy, = Jup A@/0,059. U3 npuBeneH-
HOH (OPMYIIBI CIIENYET, YTO J;qy, NPEBBINIAET j,, B 3...5 pa3, KoIja BeIMYHHA KaTOJHOMN IO-
napuzauuu gocturuer 3Hadenuit 0,177...0,295 B. Ilpu Tpex-mATUKpPaTHOM MPEBBIICHUN
Jsaw, HAJL J,p, TUIOTHOCTH TOKA KATOXHOM 3aILUTHI IIPAKTUYECKU BO BCEX I'PYHTAX C PA3IUYHON
BIIQXXHOCTBHIO M3MeHsieTcsa B npenenax ot 0,4...2,6 A [TonydyeHHbIE pe3ynbTaThl CBUIE-
TENBCTBYIOT O TOM, YTO B Pa3JIMYHBIX TPYHTAX, IJI€ CKOPOCTh KOPPO3UU JIMMUTUPYETCS Ka-
TOIHOM PEAKUMEN HIEKTOBOCCTAHOBJIEHUS KHCIOPOAA, IIIOTHOCTh TOKA KAaTOAHOW 3allUThI
HE JO/KHA MPEBBINATh MAKCHMATBHBIX 3HAaYeHH — 2,6 A/M. PeaqbHO HaGIIOMacMbIe
IJIOTHOCTH TOKAa MPH MOTEHIMaIaX KaTogHOM 3amuTel oT 1,5 mo 3,5 B 1o m.c.3. u3MeHsoT-
cst B pezenax ot 1,5 1o 13 A/M” u Gonee. YcTaHABIHBATH W IIOAACPKHBATH TIOTHOCTD TOKA
KATOXHOM 3aIuThl Goiee 2,6 A/M” BPSiI JTH [eIecoobpasHo, TaK KaK 3TO He MPHBOIHT K 3a-
METHOMY MOJABJIECHUIO KOPPO3IUOHHOTO Mpolecca Npu OAHOBPEMEHHOM YBEJIMUEHUH 00bema
BBIJICJIMBIIETOCS] KaTOJHOTO BOAOPOJA Ha 3amuiiaeMoid mnoBepxHocTu. [lpucyrcTBue Ha
K3II agaromoB Bo10po/a B Ipoliecce AIUTENIbHON SKCIUTyaTallii TPyOOIIpoBoAa MPUBOAUT
K CHIDKCHHIO TJIACTUYHOCTH TPYOHOM! CTaJIM U 3aMEJJIEHHOMY pa3pyLISHUIO TPyOOIpoBoIa

113



148!

Tabnuna 2 — CoOTHOIIEHHE MEXTY IJIOTHOCTHIO TOKA KaTOJHOW 3aIUTHI U IUIOTHOCTBIO MPEIETBLHOTO TOKA 1O KHUCIOPOIy Ha Tpacce Ma-

ructpansHoro Hedrenposona Iy 1220 mm u marucTpansHoro rasonposoaa Jl, 1020 mm

Tpacca, Bemnauna 3amur- | IMomspuzanmonnsiii | CymmapHoe cMe- | BemmumHa katomHOH OMugeckoe [InoTHOCTH OTHOIIIEHUE TUIOT-
KM HOTO IIOTCHIIMAaJia C IIOTCHIIUAJI, B, IICHUEC TOTCHINaJ1a noJiapusanun (CMC- IaCHUC TOKa HOCTH TOKa
OMHYECKOM CO- 0 M.C.D. (cMmenieHre oTeH- II€HUe MOTEHIhAIa MHOTEHIIHAJIa Ha KaTOJXHOM 3aIlIUTHI, KaTOIHOM 3aIUThI
CTaBIIAIONICH, uana npu HU30JIALIMOHHOM TTOKPHI- A’ K TUIOTHOCTH TIpe-
B, mo m.c.o. pu BBIKITIOUCHHH ), THUH, JIETHLHOTO
BKJIIOUCHHN), MB MB TOKa I10
MB KHCJIOpOAY
Jluneinas 9acTh MarucTpanbsHoro Hedremnposona I, 1220 mm
173,45 -1,34 -1,16 482 311 171 2,593 7,41
173,46 -1,44 1,22 409 278 131 2,371 6,29
173,47 -1,34 -1,18 472 304 168 3,793 7,26
173,48 -1,24 -1,10 561 380 181 3,850 9,5
173,45 -1,20 -1,08 505 315 190 3,783 8,42
174,35 -1,15 -1,01 324 217 107 2,486 5.4
174,36 -1,27 -1,15 270 69 201 2,270 4,5
174,37 -1,26 -1,09 292 76 216 2,275 4,7
688,3 2,17 Her DHEC 1352 1156 196 5,623 20,61
689,3 2,03 1,39 1340 1152 188 5,276 21,27
690,6 2,19 Her DHEC 1350 1197 153 10,25 22,5
690,3 2,26 Her DHEC 1358 1196 162 10,15 20,89
691,5 -1,82 Her DHEC 1123 936 187 15,616 18,72
760 2,79 2,17 1156 997 159 13,703 81,3




SII

Tpacca, Bemnauna 3amur- | IMomsspuzanmonnsiii | CymmapHoe cMe- | BenmmuwHa katomHOH OMugeckoe [InoTHOCTH OTHOIIIEHUE TUIOT-
KM HOTO TIOTSHIIHANA C moteHIwai, B, [IeHNE TIOTCHIHANIA | TOJSIpU3aiy (cMe- maIcHue TOKa HOCTH TOKa
OMHYECKOH CO- 10 M.C.3. (cMmemieHre IOTEH- | IICHHE TOTeHIIHANA MOTEHIIMAaja Ha KaTOTHOH 3aIUTHI, KaTOTHOMN 3aIIUTHI
CTaBIISIOMICH, nuana npu H30JIIIHOHHOM TIOKPHI- A® K IDIOTHOCTH TIpe-
B, mo m.c.a. npu BBIKITIOYCHHH), THH, JIETBHOTO
BKJTFOUCHHN ), MB MB TOKa TI0
MB KHCJIOPOZAY
760,3 2.52 2,08 1702 1519 183 9,404 71,7
JInnelinas 9acTh MarucTpanbHoro rasomnposozaa M, 1020 mm
* -3.1 2,95 1610 1100 510 12,6 63
28 26 1425 1080 345 11,0 55
22,75 _2.55 1356 1150 206 10,3 51
26 245 1345 910 435 10,1 51
225 2.4 1340 995 345 9,8 49
_245 2.4 1326 998 328 9,5 48
2.4 _2.35 1325 1050 295 10,5 52
22 21 1290 1100 190 10,3 51
2235 215 1285 985 300 9,7 48

* Tpacca MarucrpaibHoro rasomnposoja /Iy 1020 MM IpoXoJMT B 0THOM TEXHHYECKOM KOPHJIOPE C MaruCTpaabHbIM HeprenposoaoM [l

1220 mm




BeiencTeue obpasosanus Ha K3II tpybonposona cetku tpeun KPH (pucynok 1, 6). Jlo-
KaJIbHOE CHIMKEHUE MPOYHOCTH TPYOHOU CTaju MPOUCXOAUT B Pe3ylbTraTe B3auMOJICHCTBUS
1 Py3nOHHO-TIOABIKHOTO BOOpoAa (IPOTOHOB) € Ae(peKTaMHu KPUCTAILTMYECKOW pereT-
KHA TPYOHOH cTany, rpaHULaMU 3€PEeH, AUCIOKAIUAMU U BakaHcusMmH. [IpoBeaeHHbIe MHO-
TOYUCIICHHBIE UCCIIEOBAHUS M0 AMEKTPOIUTHUECKOMY HaBOJAOPOKUBAHUIO CTallel Qepput-
HO-TIEPJIMTHOTO KJlacca CBUAETEILCTBYET 00 OTCYTCTBMM OCTaTOYHOIO BOJIOPO/a B 00pasiiax
NP UX JUIUTEIEHOW KaTOMHOW 3amuTe B 0071acTH MOTEHIIMAIOB KAaTOAHOM 3aIIMTHI, KOT/AA
BEJIMYMHA KaTOAHOW mnonspu3auuu He npesbimana 0,2...0.25 B, a oTHOIIEHWE MIIOTHOCTH
TOKa KaTOAHOW 3allMThl K IUIOTHOCTU MPEIEIBbHOIO TOKAa IO KHCIOPOAY HE MPEBBIIIAIO
3...5. llomy4yeHHBIN pe3ylbTaT MOATBEPKIAIOT BRIBOABI paboT [2—7], e onpeneneHbl 1aB-
JIEHUE BOJOPO/Ia B IIOpaX CTAJIbHBIX OOpa3LOB U PELIETOYHAsE KOHLEHTPALMs BOJOPOJA IIPU
Pa3TUYHBIX IJIOTHOCTSAX KaTOJHOTO TOKa (TOKA 3JIEKTPOIUTHUYECKOrO HACBIMIECHUS). 3aMeT-
HOE KOJIMYECTBO OCTATOYHOIO BOJOPOJ]IAa B 00pa3lax mocie JIUTEIbHOM KaTOAHOW MOJSpH-
3amnuu OBUTO OTMEUYEHO, KOTJIa BEIMYMHA KaTOMHOM nosisipu3anuu npesbimana 0,25 B. [lans-
HElIllee yBEJIMYEHUE BEJIMYMHBI KaTOAHOM MOJISPU3ALMM IIPUBOAUT K PE3KOMY BO3pacTa-
HUIO TUIOTHOCTH TOKa KAaTOJHOM 3alllUThl, CYIIECTBEHHO (B JECATKH pa3) MPEBBIIIAIONIYIO
IUIOTHOCTH IPEAEIBHOIO TOKA IO KHCIopony. Peskoe yBenudeHue j,,, CBA3aHO C HAYAJIOM
nporekanus Ha K311 cienyromieid 371€eKTpOAHON peakliMy — PEAKLIUK KaTOJIHOTO Pa3JI0KEHUS
BOJIbI C BbIJIeJIeHUEM Bojaopoaa: 2H,0 + 2e — H,1 + 20H. Hauano npoTekaHus 3TO peak-
MU OOBSICHSIET TOT (DaKT, UTO JlajbHEHIIee MPEBBIIICHNE TOKa KaTOAHON 3alIUThl Haj Ipe-
JIEJIbHBIM 110 KMCJIOPOAY HE MPUBOAUT K 3aMETHOMY MOAABICHUIO KOPPO3UOHHOIO ITpoliecca.

Ha Tpacce nelicTByromero marucrpanbHoro Hedrenposona [y, 1220 MM 1 mMarucTpaib-
Horo rasonposoza /Iy 1020 MM OblIM IPOBEAEHBI JONOJHHUTEIBHBIE JIIEKTPOXMMHUYCCKUE
M3MEPEHNs MJIOTHOCTH TOKAa KAaTOIHOW 3aIIMTHI MPU pabouuX 3HAYCHHSIX 3alUTHOTO MOTEH-
[[MaJia ¥ CHATHI HAa YPOBHE YKIAAKU TpyOompoBozaa (y BEpXHEH 00pa3yrolieii) KaToAHbIE 1M0-
JISIPU3ALMOHHBIE KPUBBIE, C IOMOIIBIO KOTOPBIX ONPEAEIISIA YCTAaHOBUBIIHMECS BO BPEMEHU
3HAYEHHUs IJIOTHOCTU NPEEIBbHOTO TOKa Mo Kuciaopoay. COOTHOUIEHNE MEXIY IIOTHOCTBIO
TOKa KaTOJHOM 3alUThl U IJIOTHOCTBIO MPEAEIBHOrO TOKA IO KUCIOPOAY IPENCTABIEHBI B
Tabmure 2.

PesynbraThl TpaccoBbIX M3MEpPEHUH, MPEACTABICHHbIE B Ta0NHIle 2, CBUIETEIbCTBYIOT O
TOM, YTO peajbHas IUJIOTHOCTb TOKA KAaTOJHOW 3alllUThl MPEBBIIAET IUIOTHOCTH MPEIEb-
HOTO TOKa 1o kuciopoay B 10 pa3 u 6onee. IT0 CBUAETENBCTBYET O TOM, UYTO IPU peajb-
HBIX 3HAUEHMSX IUVIOTHOCTH TOKAa KaTOAHOM 3a1uThl OT 85 110 99 % snexkrpuueckoi sHEepruu
pacxonyeTcs HE Ha MOJAaBJIEHUE KOppO3HOHHOro mnpouecca BHemHed K3II nelictByrommx
MarucTpajbHBIX Ta30HE(PTEIPOBOAOB, @ Ha KATOAHOE PA3JIOKEHHE BOABI C BBIJCICHUEM HA
K3II Bonopona. IIpsiMbIM MOATBEPKICHUEM CKa3aHHOTO SIBISIETCS XOJ SKCIIEPUMEHTAIbHOMN
3aBUCUMOCTH OCTaTOYHON CKOPOCTH KOPPO3UHU U 00BbeMa BbIJCIUBILETOCS MPU 3TOM BOJO-
pona Ha K3II oT creneHu mpeBbIIEHHs IUIOTHOCTH TOKA KATOJHOM 3alllUThl HaJ IJIOTHO-
CTBIO MIPENEIBLHOTO TOKA 10 Kuciaopony (tadnuna 1). Bomopon, otaenstomuiics ot K3IT co-
Oupanu B MepHyto OropeTky ¢ neHoi aeneHus 0,01 mi. M3 skcriepuMeHTanbHbIX 3aBUCHMO-
CTEH CIIEyeT, YTO 3aMETHOE BhlfeneHue Boaopona Ha K311 HauMHaeTCs KOTrAa j,q, NMPEBbI-
IIAET j,, B 5 — 7 pa3. JlanbHENIICE YBEIMUCHNE 3aIIUTHOTO TOKA IIPAKTUIECKU OECIIONE3HO.
[TosToMy B mpolecce JIUTENbHON HKCIUTyaTallMM CPEACTB AJIEKTPOXUMHUYECKON 3allUThI
MOJ3EMHBIX T'a30HEPTEIPOBOIOB HEOOXOIMMO YUUTHIBATh JIEKTPUUYECKYIO SHEPTHUIO, 3a-
TpadMBaeMyl0 Ha TOAaBICHHE COOCTBEHHO KOPPO3HMOHHOTO MpOIlecca M Ha MPOTEKaHUE Ha
K3II snexkTpoXxuMHUeCcKUX peakiifii, He CBA3AHHBIX C MOJABICHUEM KOPPO3HMOHHOIO IMpPO-
necca. C 3TOM LEJbIO M0 pe3ybTaraM KOPPO3UOHHBIX UCIIBITAHUM ObLT paccuuTad Kodddu-
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Mmax -M

[IUCHT TIOJIE3HOTO HMCIIOIh30BaHUSI TOKA KATOAHOW 3aluThI (7). 7 = e, T g —
s,

ANEKTPOXUMUUYECKUI SKBUBAJICHT [ ez+, 1,042 /A uac; M,,,, — CKOPOCTh KOPPO3UHU oOpasiia
0e3 KaToHOM 3alllUThI, r/em’ yac; M,.,, — CKOpOCTb KOpPpO3uH 00pasiia Mo KaToAHOU 3allu-
To#, r/cM’® wac. OMHOBPEMEHHO ObUI  paccyWTaH 3amuTHBI  dddekr  (2):

K -
7 =—"%—2%.100 % . B tabnuue 3 npeacraBiieHbl 3HaYeHHS KO3(DPUITMEHTA TTOJIE3HOTO

max
WCIOJIb30BaHUS TOKA KAaTOMHOM 3alTUTHI U 3alIUTHOTO A (dekTa oT 6e3pa3MepHOTO KPUTEPHUS
K., PABHOTO OTHOWIEHHUIO J;qy, / jup. TlpH 3HaYeHMM OGe3pazmepHoro kpurepus K, =35...7,
Kak cieayeT U3 TaOnuiibl 1, Mo TOKa KaTOMHOM 3aluThl, pacxoayeMasi Ha MoJaBIeHUE CO0-
CTBEHHO KOPpO3HMOHHOTro mpouecca cocrtasiser 0,36...0,27, ocraibHas 3IIEKTpUYECKas
SHEPrHs PacXoayeTcs Ha KaTOHOE Pa3IoKEHUE BOIBI.

Tabmuua 3 — 3HaueHus # U Z NpyU pa3aIudHbIX COOTHOLIEHUSAX MEXIY IJIOTHOCTBIO TOKA Ka-
TOJHOM 3aIUTHI U TFIOTHOCTBIO NPEJETBHOIO TOKA 10 KMCIOPONY: Jy 5./ jup

Jesdw | 03 | 05 | 07 1 3 5 7 10 20 50 | 100
n 0,98 | 0,96 | 0,95 | 0,92 | 0,42 | 036 | 027 | 0,17 | 0,1 | 0,05 | 0,03
z 38 53 67 82 86 88 91 93 94 | 963 | 97

AHanu3 pe3ynabTaToB, MPEACTABICHHBIX B TaOnule 3, CBUJETEIbCTBYET O TOM, YTO YEM
00JIbIlIe TIOTHOCTh TOKA KaTOJHOM 3alIUTHl MPEBBIIIAET IIOTHOCTh MPEACTIbHOTO TOKa MO
KHCIIOPOJY, TeM OOJIbIIIast IOJISI AIMEKTPUUECKON SJHEPTUH PACXOYeTCs OECITONIe3HO.

Crnenyer OTMETUTh, UTO YCTAHOBUTH SKCIIEPUMEHTAIBHYIO 3aBUCUMOCTh MEXK/y BEJIUYU-
HOM 3alllMTHOTO MOTEHIMAala U Oe3pa3MepHbIM KputepueM K, , He NpeacTaBiseTcsl BO3-
MOXXHBIM. [Ipy OIMHAKOBBIX MOTEHIMANIAX KATOAHOM 3alllUThl COOTHOIICHUE MEXIY IJIOT-
HOCTBIO TOKAa KaTOJIHOM 3alIUThl ¥ TUIOTHOCTBIO MPEAEIBHOTO TOKA MO0 KUCIOPOAY B pa3iny-
HBIX TPYHTax HEOJHO3HAYHO, TAK KaK NPENENIbHbIA TOK IO KUCJIOPOAY HE 3aBUCHUT OT IO-
TeHuuana (tabnuua 4). Pe3ynbsraThl MoJIeBBIX W3MEpPEHUH, MpeACTaBieHHbIE B Tabnuie 4,
CBUJICTEILCTBYIOT O TOM, YTO B Pa3IUYHBIX IPYHTaX, MPHU OAHUX U TEX K€ 3HAYCHUSIX H3-
MEpPEHHOI0 MOTEHI[Mala, MIOTHOCTh TOKOB KaTOAHOW 3aIIUThl U3MEHSIOTCS B 3aBUCUMOCTH
OT a’pauuu rpyHTa. [Ipu ogHOM M TOM € MOTEeHIHalle KaATOAHOW 3aIIUTHI INIOTHOCTh TOKA
KaTOJTHOM 3alIUThI B XOPOIIO a’dpUPYEMBIX TPYHTaX MPAKTUUECKU HA MOPSAOK MPEBOCXOAUT
IJIOTHOCTh TOKA KaTOJHOM 3alIUThI B O0Jiee TUIOTHBIX (ILJI0OX0 adpupyemMbix) rpyHtax. C apy-
TOi CTOPOHBI, KUCIOPOAHAS MPOHUIIAEMOCTh IPYHTOB OKAa3bIBAE€T CYIIECTBEHHOE BIUSHUE U
Ha BEJIMYMHY TOTEHIIMAJIOB KOPPO3UHU. UeM Jierde oCymecTBIsEeTCs JOCTaBKa KUCI0poaa K
KOPPOAUPYIOIICH CTaIbHON MOBEPXHOCTH, TEM 0o0Jiee MOJIOKUTEIHHOE 3HAUCHNE UMEET T10-
TEHIIMAJ KOPPO3UU TPYOHOU CTaIIH.

DKCHEPUMEHTAJIbHO YCTAHOBJIEHO, YTO OJHOM M TOM € BEJIMYMHE KATOIHOM MOJSIpHU3a-
MU COOTBETCTBYET OIpPECIICHHOE 3HaUeHue Oe3pa3mepHoro kputepus K, ,. YCTaHOBIICHO,
YTO MEKY BEJIMYMHOW KATOJAHOW IMOJISIPU3ALMEN U COOTHOLIEHHUEM MEXKY IUIOTHOCTBIO TO-
Ka KaTOAHOM 3allUThI U IUNIOTHOCTBIO MPEIEIBbHOIO TOKA [0 KUCIOPONY, CYIIECTBYET MpsAMast

RT J sty
MIPOTIOPIIMOHATIbHAS 3aBUCUMOCTh AP ~ E =
J

-, CTIpaBeIJIUBAs JIJIs1 BCEX THUIIOB UCCIIE0-

np
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Tabnuna 4 — 3aBucuMocTh Oe3pazmepHoro Kputepus K., OT 3alIUTHOTO MOTEHIMANa TPY-
0ompoBosa, U3MEPEHHOTO B TOJIEBBIX YCIOBUSAX (C OMHUYECKOW COCTaBIISIO-

1ei)
3HavYeHNE U3MEPEHHOTO MOTEHITAIA KaTOTHON 3aIAThI
(c oMHUYECKOM COCTaBISIONICH )
B o m.c.o.

0.85 0,95 1.0 1.5 2.5 3.0 35
Kx.s. B TOP'
(striom 1,13 2,2 6,5 12 32 57 86
TPYHTE
K, , B ru-
HHCTOM 1.5 3.2 12 26 69 83 110
IpyHTE
K., B 1ec-
HaHoM 1.2 2,5 7.4 9 31 62 93
TPYHTE

BaHHBIX TPYHTOB (TOp(d, muHa, necok, 0,5 %-upiii NaCl). 3To 006CTOATENBCTBO BHI3BIBACT
HEO0OXOIMMOCTh TIPH BBHIOOPE U PETYIUPOBKE 3AIMUTHBIX MOTCHIIMAJIOB MOA3EMHBIX TPyOO-
MPOBOJIOB (TaK KaK BETUYMHY KATOIHOW MOJSPU3ALUUA TPYOOIPOBOAA U3MEPHUTH MIPAKTHYC-
CKHA HEBO3MOXHO) JIOMOJHUTEIBHO KOHTPOJIUPOBATh MJIOTHOCTh TOKA KATOJHOM 3allUTHI B
COMOCTABJIEHUU C IIOTHOCTBIO MPEAEIbHOTO TOKAa KUCIOPOA, YTO MO3BOJUT KOJTUYECTBEH-
HO OIPEAEISATh BEIUYNHY OCTaTOYHOW CKOPOCTU KOPPO3WU IMPH BHIOPAHHOM 3HAUEHUU 3a-
HIMTHOTO MOTEHIMANA U UCKIIOYUTh, TMOO CBECTU K KOHTPOIUPYEMOMY MUHUMYMY, MpPOTe-
KaHUEe peakiuu BblaeneHus Bogopona Ha K3II, compoBoxaaemMoil mOCIEAyOMUM OTCIau-
BaHUEM U3OJISIIIUK U HABOJIOPOXKMBAHUEM CTEHKHU TPyOOIIPOBO/IA.

MakcuManpHasi TIOTHOCTh MPENIEIbHOTO TOKA KHCIOpO/ia Ha YPOBHE YKIIAIKUA Maru-
CTpaJibHbIX Ta30HEe(TENPOBOIOB BO BIArOHACHIIICHHBIX TPYHTAX IIEHTPaJbHON YacTu 3a-
nagHoi Cubupu cocrasmsier 0,03...0,38 A/M. PeasnbHasi IUIOTHOCTD TOKA KATOXHOM 3aIiy-
THI KaK TPABHIIO TIPEBBIIACT 5...13 A/M° 1 Gonee, TO eCTh MPEBBIIIACT MIOTHOCT Mpe-
JENBHOTO TOKa Kucaoponaa 6onee, uem B 10...50 pa3 u 6onee. B cBs3u ¢ 3TUM KpUTEpH Ka-
TomHOM 3amuThl K, OTBEYaeT OCHOBHOMY TpeOOBaHHUIO, MPEIBSABIIEMOMY K KaTOIHOMN
3aIUTe MOA3EMHBIX CTaJbHBIX TPYOOMPOBOIOB, MPEIHASHAYCHHBIX JIJISl TpaHCIOpTa HeTH
U ra3a: MO3BOJISET KOJUYECTBEHHO OMPENENATh CKOPOCTh OCTATOYHOM KOPPO3HH, MAKCH-
MaJbHO MCKIIIOUATh AJIEKTPOJIUTUYECKOE HABOJOPAKMBAHUE CTEHKU TPyOONpoBOJa U MO-
3BOJISIET IOCTUTATh MAaKCHMAJIbHON YKOHOMHH JIEKTPUUECKON SHEPTHH.
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METAJLIIYPT'USA

VK 669.017
C.A. Hesckui, B./[. Capviues, B.E. I'pomos

JIBYX®A3HASI MOJEJb IINIACTUYECKOM JE®OPMAIIAA MATEPHAJIOB

BBenenue

CoriacHO KJIACCMYECKUM TPEACTABICHUSIM (U3UKH KOHIEHCHUPOBAHHOTO COCTOSHHUS
macTudeckas aedopmaius MpoTeKaeT HEOJHOPOJAHO M B HECKOJIbKO cTanuid [1, 2]. Xapak-
TepHbIE MacIITaObl HEOTHOPOAHOCTEN COTJIaCHO PE3YNbTaTaM JBYX3KCIO3UI[MOHHON CIEKJI-
uHTEep(HEepPOMETPUN MOTYT IPUHUMATH 3HAYEHUA OT ~ | MM 710 ~ 1 MM [3 — 5]. Pe3ynbrars
TYHHEJIBHOM MMKpPOCKONUU [6, 7] MOKa3bIBAIOT, YTO CYHIECTBYIOT MPOCTPAHCTBEHHO-
BpEMEHHBIE CTPYKTYpPHI C XapaKTepHbIM pazmepoM ~ 10 HM. B mepBomM ciyyae B KauecTBe
npUMepa MOXHO MPUBECTH JBIKYIIUECS OYaru JIOKaIu3auu aehopMaIii cO CKOPOCTHIO
Ha MOPSIIOK BBILLIE CKOPOCTH TpaBepchl [3 — 5], kapTuHa pacnpeaeieHuss KOTOPbIX 3aBUCUT
oT ctaguu aedopmamui, BO BTOpoM — 3 PekT «maxmaTHo nocku» [7]. TlomydyeHHas B
[3-5] 3aBUCMMOCTb CMELIEHUS U OT KOOPJAUHATHI X B BUJI€ KMHKA (MU «yIapHOro Mepexo-
71a») yKa3bIBaeT Ha TO, YTO B AehOpMUPYEMOM MaTepHuae UMEIOTcsl 001acTu, ciabo BOBe-
YEeHHbIE B IUIACTUYECKOE TEUEHHE MaTepHaa.

HccnenoBanus CTpyKTypbl MaTepuana, IPOBEIEHHbIE METOJaMHM MPOCBEYMBAIOIIEH
ANEKTPOHHOU TU(PAKIIMOHHON MHKPOCKOINH, TTOKA3aJi, YTO MEePEX0]] OT OJHON CTauu K
APYTOi COMPOBOXKIACTCS MPEBPAIIEHUEM OJJHOTO THUIA CYOCTPYKTYpHI K Apyromy [8, 9] u B
npoliecce JaHHOTO Mepexoa MOT'YT CYIIECTBOBATh OJTHOBPEMEHHO JIBa TUIIA CYOCTPYKTYD.

K mHacTosiieMy BpeMeHHM OCTaeTcsi OTKPBITBIM BOIIPOC O CBSI3M MPOCTPAHCTBEHHO-
BPEMEHHBIX CTPYKTYp IUIACTHUECKOH nedopManuu ¢ ee CTaAusIMU U C BHYTPEHHEH CTpYK-
Typol MaTepuasna, HO SKCIIEpUMEHTAIbHbIE JaHHbIE MO3BOJISIOT CAENaTh BBIBOJ, YTO B OC-
HOBE HaOJI0JaeMbIX 3aKOHOMEPHOCTEN IMIACTHUECKON AedopMallii JEKUT KOJIEKTHBHBIM
XapakTep U3MEHEHUN BHYTpeHHEHN cTpyKTypsl [10]. Tak moBepXHOCTh MaTepuana sBIsSeTCs
MCTOYHUKOM U CTOKOM pa3inuHbIX Ae(exToB. C Ipyroi CTOPOHBI peibed) MOBEPXHOCTH SB-
JISieTCs CIEACTBUEM, MPOUCXOAAIINX B 00beMe MaTepuana npoieccoB. [loaromy mmactuue-
CKYI0 epopMaIuio HEBO3MOKHO MOJTHOCTBIO OMKCATh, IPUBJIEKAs! TOJIBKO OJUH CTPYKTYp-
HO-MacCIITA0HBIN ypOBEHb. J{JIs1 onmMcanusi KOJUIEKTUBHBIX U3MEHEHUN CTPYKTYphl MaTepua-
Jla mpuMeHstoTes aBa nojaxona. Ilepssiil moaxon [11 — 15] npenycmaTpuBaeT BBEICHHUE B
KauecTBE MEPEMEHHBIX CKaJSPHBIX IIIOTHOCTEH AePekToB. DYHKIIMU UCTOYHUKOB ONpee-
JISIFOTCS] TUTIOM J1e(DEKTOB U XapaKTepOM B3auMOJEHCTBUI Mexny HuMmU. [loctaHoBKa 3a1a-
YM C KCIOJIB30BAaHUEM 3TOrO MOJX0Aa TpeOyeT BBeleHHUS OOJBIIOrO YMCiIa NMEPEMEHHBIX,
YTO 3aTPyJHAET ee perienre. BTopoii moaxox npeamnoiaraet BBeACHUE NapaMeTpoB MOPsi-
ka [16 — 19], dusudeckuii CMBICII KOTOPBIX OMpeeseTCs TUIIOM peliaeMon 3agaun. [lpu
OTMCAaHUM TJIACTUYECKON JedopMaliiy, Kak ¢ MOMOIIbIO MEPBOro, TaK U C TMOMOIIBIO BTO-
pOTro MOJX0/1a, TPUMEHSIIOT CUCTEMY YpaBHEHHUM «peakuus-nuddysus». Monenu, pazpado-
TaHHbIE HA OCHOBAaHUM IEPBOTO MOAXO0/A, IPUMEHSIIUCH 171 OOBSICHEHUS! TaKUX SIBJICHUM
KaK JIOKaIU3alus IUIaCTHYECKON nedopManuy B BHIE CUCTEMBI JMHHUNA MU TOJOC CKOJb-
xenus [11 — 13], o6pa3oBanust pa3opUEHTUPOBAHHBIX TUCIOKAIIMOHHBIX CYOCTPYKTYD [14,
15, 20], B3aumoaecTBUS AUCTOKAIUK 1 AUCKIWHAIMK. C MOMOIIBIO BTOPOH MOJETH ObLI

" PaGoTa BhINONHeHa npy mogaepkke PODU (mpoextNe 11-02-91150-T DEH-a) u rocamanus MunoGp-
Hayku Ne 2.4807.2011.
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PEIIeH aHAJIOTHYHBIN criekTp 3ana4d [16 — 19], kxpome Toro maHo TeopeTudeckoe 000CHOBa-
HUE JUCTIEPCUOHHOMY COOTHOIIEHUIO I aBTOBOJIH IIacTUYHOCTH [19]. [JanbHeitee pa3-
BUTHUE JIAHHBIX MOJIEJICH IO MO MyTH YCIOKHEHUS aHATMTHYECKOTO BuAa PYHKIUN UCTOY-
HUKOB [21, 22], Tak u BBeAeHus nepekpectHoit nudpdy3un nepexron [23]. B OonpmmHCcTBE
CJly4aeB, KOrJja pelieHue 3aJaun aHaTUTHYECKUM METOJOM HalTH He yJaeTcs, NpuberaroT K
YHCclIeHHbIM MeToAaM. Ho 1ist pacueta HeoOX0IMMO 3HaTh KOHCTAHTHI, BXOASIIUE B (PYHK-
IIUM MCTOYHUKOB M 3Ha4YeHHs Kod(p¢uiueHToB auddysun. s ux HaxoxaeHUs OObIYHO
npuOeralT K SKCIEPUMEHTAIbHBIM JaHHBIM JIMOO K TEOPHH, YYUTHIBAIOIIEH KOHKPETHBIM
MeXaHu3M B3aumojieicTBusl nedektoB. Tak B [17, 18] yuuTsiBaeTCI TEPMUYECKU aKTHBH-
PYEMBI MEXAHU3M ITPEOIOJICHUS IMOIBUKHOM JUCIOKAIMEN CTOIIOPOB.

HecMmoTtps Ha paznuuusi, oOmmM it 000X TOJIXOJOB SIBIETCS TO, 4TO AehOopMHUpPYeE-
MBI MaTepuan ABISETCS OTKPBITONW CUCTEMOM, KOTOopasi pa3OuTa Ha iB€ KOMIIOHEHTHI: MOJ-
BIDKHYIO M HEMOABWXHYI0. B3aumonelicTBue 3THUX MOJACUCTEM MPUBOJIUT K 0Opa30BaHUIO
aBTOBOJIH [24] 1 AUCCUNIATUBHBIX CTPYKTYP.

B nameit paGote ais onucaHus TUIACTHYECKOM AedopMarii mpeajiaraetcss GuibTparu-
OHHBIN MoAX0A. OH MOJYYHJT IIMPOKOE PACPOCTPAHEHUE B THIPOMEXAHUKE MPU U3YUYECHUU
BOJIOHACHIIIEHHBIX TPYHTOB, Ta30B3BECEH, CyCIeH3Mi U T.1. Takue cucTeMbl MOIETHPYIOTCS
IBYMs KOHTUHYYMaMmH, TO €CTh (pa3bl (PUKTHBHO pa3Ma3bIBaIOTCS MO BCeMy 00BbEMy, a UX
B3aMMO/JICHCTBUE OCYIIECTBISIETCA MyTeM OOMEHa HMITYyJIbCOM, MAacCOM, SHEpruer H T.M.
[25, 26].

JIByx¢a3Hass MoJeJIb MJIACTHYECKOT0 TeYeHUsI

[Ipn onmcanuu miacTuyeckor nedopmaruu OyaeM HMCXOAUTHh M3 TOrO, YTO COTJIACHO
KJIACCUYECKUM TPEACTABICHUSAM (PU3NUIECKONH ME30MEXaHUKH DJIEMEHTAPHBIM aKTOM Iija-
CTUYHOCTH SIBJISIETCS TPAHCISILIMOHHO-POTALIMOHHBIN BUXpb [27], KOTOpBI 0OecrneunBaeT
KOHBEKTHBHOE TE€UEHUE MaTepuaia npu OoyblIuX miactudyeckux aedopmarmsax. Kak usz-
BECTHO, MPU TaKUX JAedhopMalnsiX, KOr/ia MIOTHOCTh Ae(EKTOB JOCTATOYHO BBICOKA, TPUHSI-
TO TOBOPUTH O CAMOCOTJIACOBAHHOM TIOBEJIEHUN KOTEPEHTHO CBsi3aHHBIX nedexToB [28]. B
ATOM CJlydyae CTAHOBHUTCS BO3MOXKHOW aHAJOTHUSl C THIPOJMHAMUYECKUM TEYEHHEM MaTe-
puaia.

B npemaraemom noaxone cuctema pa3OuBaercs Ha JABe mojcucteMsl. [lepsas moncuc-
TeMma SIBJsieTcs BO30YKIEHHOH, OHAa OTBEYAET 3a MEPECTPONKY CUCTEMBI, BTOpasi — HEBO30Y-
KJICHHAsI, HE CBSI3aHHAsI CO CTPYKTYPHBIMM M3MEHEHUsIMU. B 3TOM ciydae miactudeckoe
TE€YEHHE MOJIUKPUCTAIIIMYECKOT0 MaTepuaia OCYIIECTBISETCS TPAHCISALUOHHBIM CKOJIbXKe-
HUEM U 3€pHOTPaHUYHBIM MPOCKab3bIBaHUEM [28], T.€. €ro MOXKHO IPEACTABUThH KaK Teye-
Hue aByxdazHoi rereporeHHoit cmecu [29]. Tlocnme pa3douenus g KakI0H KOMIOHEHTHI
CUCTEMbI 3alMCBIBAIOTCSl 3aKOHBI COXpPAaHEHUs HMMITyJbca U Macchl. byneM HCHoiab30BaTh
o0o03HaueHus npuHATHIe B [25, 26]: p; = ep,"* , po =(1-€)p,"", 6, =66, 6, =(1-¢)o,

rae p; | Py — UCTHHHBIC IUIOTHOCTH (a3, € — 00beMHas I0JIst IEpBOit (hasbl, G — HATIPS-
YKEHHS BO BCEM cMecH. Torna 3aKOHbl COXpPaHEHUsS IPUMYT BUIL:
ap
Lo divoi — T
L+ divpgi, = 1,; (1)
ot
du
1 _ g~ -
pr—,—=divGy + py — Iyt 2)
dt
ap
2 L divnii — -
= 1 divp,iiy =15; 3)

ot
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d,u,

P2 " =dive, + pjp — I5isy; 4)
d 0 _ = d 0 . =
—1:—+u1 -V —2=—+u2 -V,
dt ot dt ot
riae ]_521 =— ]_512, I,,= -1}, — uaTEeHCHBHOCTH OOMEHA UMITYJIbCOM M MacCOM, COOTBETCTBEH-

HO, MeX1y (azamu; 51,2 —CpelHUE HATIPsDKEHUs B pasax; O] o, ﬁLQ_ — IIPUBEJCHHBIE I1ap-
[MaJbHbIE TIOTHOCTH W CcKopocTH (¢a3. 3mech ypaBHeHus (1), (3) mpeacTaBisioT coOoi
ypaBHEHHUsI HEPa3pbIBHOCTHU, a (2), (4) — 3aKOHBI U3MEHEHHS] UMMYJbCOB. IHTEHCUBHOCTh
00OMeHa UMITYJIbCOM MEXTy (pa3aMH MOXKET OBITh IIPEJCTABICHA B BUIE Do) = iém + 151y,
rae R, — Mexda3Has cuna, KOTopas CB3aHa C CHJIaMH TPEeHUs, cuemneHus a3, a /51, ~

¢ ($a3oBbIMU TpeBpalleHusIMU. byneM cuuTaTh, 4TO MHTEHCUBHOCTh OOMEHA Maccoil malia
MO0 CPABHEHUIO MHTEHCUBHOCTHIO OOMEHA UMIYJIbCOM, & KOMIIOHEHTBI CMECH B3aUMOJIEHCT-

BYIOT 1o cxeme Paxmarymiunua [26]. CnenoBatensHo P, =Ry, Ry =—pVe+ F,, rne
Fy = (p(ﬁ2 — ﬁl) CBsI3aHa CO CKOPOCTHOUM HEPaBHOBECHOCTHIO (Da3, ¢ — mepeMeHHas, BOOO-

e ToBops, 3aBucsmias oT €. C ydyeToMm Bcex Bblleyka3zaHHBIX (akToB cuctema (1) — (4)
MIPUHUMAET BUJI:

du, o~ L
pr— - =&dive + p(u, — i) ; (5)
dt
d -
4P, pdivii; =05 (6)
dt
dyu, o~ .
P =(1-&)dive — p(ii, — 1)) (7)
d o
22 podivii, =0, (8)
dt
rae p; =é&p. = le Me pr=010-8)p = M, p,, P, — UCTUHHBIE TJIOTHO-
V4V, V, B S A
CTH CXXKMMaeMoU U Hecxkumaemoit dhasz; V,, Vi, m,, my — uX 00beMbl 1 MacChl COOTBETCTBEH-
dyu, _du
Ho. VI3 (husHyeckoro cojep:kaHusi MOJIEIH CPEBI CIEAYeT, 94To P, = P, 7 x 7 TO-
d,u du
ria p, 272 5> o) cll L Cnoxenne ypaBHeHui (5) u (8) NpUBOAUT K CIEAYIOUIEMY CO-
t
OTHOLLIEHUIO:
edive = —olii, —ii, ). (9)

DTO COOTHOIIECHUE aHAIOTUYHO 3aKOHY Jlapcu B Teopun punbrpammu [26].

[epelinem K pacCMOTPEHHIO 3a/1a4ll B OJHOMEPHOH MocTaHoBKe. Kak M3BECTHO, HaIpsi-
’KEHHE B T€TEPOr€HHON CMECH CBS3aHO C JaBjieHueM 1o Gopmyine o =—P . Torma (9) npu-
MET BHI:

oP .
Sa—z(ﬂ(“z ~iy). (10)
x
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Jlns monyyeHus ypaBHEHUM JBH>KeHUs mojctaBuMm cooTHouleHue (10) B (7) u yurem B
(7) u (8) ycrioBue HEC)KUMAEMOCTH BTOPOU cpefibl (ps = const) B UTOTE MOTYyUUM:

Ou, Ou, 1 oP

-4 — _ —

o e (I—e)p, ox (1
o€ o€ ou

4 —=(1- _2 12
o THa g =Ume) (12)

VYpaBuenus (11) u (12) npeactaBisitor co00it 3aKOHBI COXPaHEHUSI UMITYJIbCAa U MacChl.
VYpaBuenne coctostHus moiayunMm u3 (10), ucxons w3 ciueayronmx cooOpaxeHuid. bymnem
MpeAroiaraTh, 4YTO IJIOTHOCTh CXXUMaeMOW (as3bl MPOMOPIMOHATHHO JIaBIICHUIO B CPEle

g
p, = AP, v Bblpa3um u; depe3 P Kak u; =u, — PR Torna (6) 3amumiercs CaeayoUM
@ Ox

obOpazoM:
a_P+uza_P:_£%+l£(nga_P), (13)
ot ox g Ox &0x ox

rne B=¢/¢.

ITocTpoenue pemenuii B (popmMe BOJTHBI
Bbynem wuckate pemenue cucteMmsl (11) — (13) B Bume P(x—uyt); u,(x —uyt);
&(x —ugyt), rorga (11) — (13) npuHUMAIOT BUL:

1

us(uy, —uy)=————0~P'

2( 2 0) (1—8),0S (14)
&'(uy —uy)=(1- &)l (15)

! P ! 1 ! '
P(uz —uo)z—;uz +E(B5PP) (16)

[TepBbie unterpaist (14) u (15) I/IMCK')T BUJ:
G

c=1- ,

P = —Clpsl/lz + CZ N
rae Cy u C, — mocrosiHubie. Boipaxas us /€ u &'/ & yepes P u noxcrasisis B (16) moxydaem
ypaBHEHHUE, COJEPIKAIIEe IABICHHE

12 ,

PP-ay+ PP L% _F “B[ (6 -a)PP +(PP’)), (18)
P-g G \(P-a)P-p)

rne o =C, —C,p,uy, f=C, —Cpuy— Clzps. YpaBuenue (18) npuBoAUTCS K JIMHEH-

HOMY YPaBHEHHUIO IIEPBOTO MOPSIKA C MOMOILBIO 3aMeHbl Z = PP’

dz 1 P (ﬂ —a)z
—=—(P- 1 - .
ot ) e o 1
Peuienne ypaBuenus (19) umeer Bunu:
P—-«a 2
2(P)= D (P2 - pp+cy). (20)

[Tpumenenue k (20) Gopmynsl z = PP’ npuBoaut ero x Buay:
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dP DP-«a
dé PP-p
G
rne D=—————, P; u P, COOTBETCTBYIOT 3HAYCHUSM JIaBJICHUS HA OECKOHEUHOCTH, TJIC
(B-a)B
MPOU3BOJIHAS OT JABJICHHSI 110 KOOPJAWHATE paBHA HYIIO. 3alHIleM TPaHUYHBIC YCIOBHS Ha
KoHIIax obpasna x=0 u x=L (MoJABWXHBIN 3aXBaT):

uy(0) =1y =0,uy (L) =uy =u", £(0) = &1, 6(L) = &,

(P-P)P-P)), @1)

22
P(0)= R, P(L) =Py, P'(0)=P'(L)=0,2(R) = z(P,) = 0. )
Hcnonw3ys rpanudHbie yciaoBus (22) u oTHECS WX Ha OECKOHEYHOCTh, MOTYUYUM:
—uy(1-8)=Cps B =Cy: DU—2(R2 - pB +C;)=0:
R-p
' —uoli-2,)=C: (23)

% P -
. 2 2 _
P =—Cypyu” +Cy; D2=%(P2 - P, + C;)=0
P, 2
Pemrenne cucteMbl DTON CUCTEMBI UMEET BUI:

c =" (1=2)1=-2). P =(1-g)eRy; P =(1-)eRy;
& — &

CG=(1-¢)d —52)51‘92P025 B=F(e +&)—288)); uy=-——""—

(l+e @4
& — & ,

a=FR(l-¢¢&,),

(=g - 52),05”*2

*
rI€ U — CKOpPOCTb TpaBepchl, [y = ( )2 . Hcnonp3ys mnoncraHoBKy
&) — &

P=Py(~ (s, —& u+ &,(1- &)) u nocnenyoue mpeobpasoBaHus, TOTYIHM:

= - + . (25)
dn u-1 u (u+Db)
3
e b:_1+82 , a:(glgz — (e _52), :(51 - &) Dé
&~ & €163 €163
Pemenne (25) umeet BUI:
A-e)hhu+(1+&)In(l-u)+aln(u+b)=n+C (26)

['paduk 3aBUCUMOCTH U OT 1] IMEET BUJ «yJAPHOTO Mepexoaa» (PUCYHOK 1).
AHanu3 JaHHOW 3aBUCHUMOCTH MOKa3bIBaE€T, UYTO CYLIECTBYIOT JBa YaCTHBIX ciydas. B
nepBoM ciydae, mpu u > 0, toraa (26) npuHUMAET BUL:

(I-¢g)nu+alnb=n+C, (27)
BO BTOPOM cliyuae, npu u# =~ 1 (26) npuMeT BU.I:
(-l+e&)In(l-u)+aln(b+1)=n+C. (28)
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0.4+

0.2+

n

Pucynok 1 — 3aBUCHMOCTB CKOPOCTH JABM>KEHHSI BTOPOU CPENIBI OT KOOPIMHATHI

CootBeTcTByIOIME TpadUKH B MOTYI0rapupMUIECKUX KOOpIAMHATAX MPUBEACHBI HA pU-
CyHKax 2 u 3. YCTaHOBJICHHbIE 3aBUCUMOCTH MO3BOJISIOT OMpPEIeIUTh 00bEMHBIE H0IH TEp-
BOH (ha3bl HA HEIMOJBIKHOM U TOJIBFDKHOM 3aXBaTax, YTO MO3BOJISIET HAWTH B CBOIO OdYe-
peab NpPeaesbHYI0 CKOPOCTh PACIPOCTPAHEHUS «yIapHOI» BOJHBI, KOTOpas ONpeleisieTcs
HIECThIM YPAaBHEHHUEM CUCTEMBI (28) U CpaBHUTH €€ C IKCIIEPUMEHTOM.

_2—
Inu

-3

-F1
200 21 A2 203 24 205
M

Pucynok 2 — 3aBucuMocTh 6€3pa3MepHOi CKOPOCTH OT KOOPJIMHATHI JIJIs1 HEMOBUKHOTO

3axBara u > (0
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-10-

20

In(1-u)

_“m_

Pucynok 3 — 3aBUCHMOCTh Oe3pa3MepHOi CKOPOCTH OT KOOPAUHATHI JJIs1 HETIOABHKHOTO
3axBara U ~ 1

Ucnonw3ysa ganubie skcnepumenTa [3 — 5] u ypaBHenus (27) u (28) onpenenuM o0beM-
HBbIC JI0JU TEepBOM (pa3bl HA KOHIAX 00pasila, KOTOphIE MPUHUMAIOT 3HadYeHHs € =0,2; &,
*
=0,3 (14 TpanchopmaropHoi cranu). Torma uy, =7u , To €CTh €€ 3HaYEHUS HA HOPAIOK
BBIIIIE CKOPOCTH TPABEPCHI, UYTO COOTBETCTBYET AKCHeprUMEeHTY. OICHUM MUPUHY «yIapHO-
ro mepexoaa». Ilocrosunas D, Bxoxsmas B (19) ects oOpaTHas BenWYMHA K IIHUPUHE
«YAApHOTO TIEPEX0/1a», TOT1a
*
4 (=e)(1—e)Bpu
&~ &

(33)

[Ipu BhIIeYKa3aHHBIX 3HAUYCHUAX € H &) MMUPUHA «YAAPHOTO MEPeXoa» MPUHUMAET 3Ha-
yearne ~ (0,23 MM, YTO COIVIACYIOTCSI C YKa3aHHBIMH BBIIIE XapaKTEPHBIMH 3HAYCHHUSIMHU
MaciTaboB HEOJHOPOTHOCTH.

BrniBoa

MogaenbHOE TIpeacTaBieHue 0 AeGpopMUpPYEMOM MaTepuaie, Kak 0 TeTepOreHHOM cpene,
MO3BOJISIET OOBSICHUTH HAJTMYKME B HEM 00JIacTel, HE BOBJICUYCHHBIX B IJIACTHUYECKYIO aedop-
MaIl{Io, YTO JICMOHCTPHUPYET PEIICHUE YpaBHEHUI MOIEeTH B (OpME «yIapHOTO TEPexoiar.
BrisiBiieHBI 1Ba YaCTHBIX Cily4asi PELICHUS] YPaBHEHHUS, COJIEpIKAIME CKOPOCTh BTOPOM cpe-
JIbI, KOTOPBIE TTO3BOJISIIOT HAM HAWTH 00OBEMHBIC JOJU MOJABMXHOM (pa3bl Ha KOHIIAX 00pa3-

Ia.
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VK 536.7:669.046
E.M. 3anonsckan, M.B. Temnanues, K.E. Kocmrwouenko

AHAJIN3 OCHOBHBIX HAl}PABJIEHI/II?'I MOBBIIIEHUS
SHEPIOTEXHOJIOTHYECKOM Y®PEKTUBHOCTHU CTEH/10B
BBICOKOTEMIIEPATYPHOI'O PA3OI'PEBA ®YTEPOBOK CTAJIEPA3JIMBOYHBIX
KOBIIEN

[lepen mpueMoM XKHUAKOTO METalla MPOCYIIEHHYI0 (PYTEpOBKY CTaJIepa3lTuBOYHBIX KOB-
1Ieil moABepraoT pa3orpeBy, KOTOPbIM MpeciaeayeT IB€ OCHOBHBIE LI€TU: CHUKEHUE CKOPO-
CTH OXJIQXJCHUS KUJKOM CTalnM BCIEACTBHE aKKyMYJSILMU TeIJla KJIaJKOW; YMEHbIIECHHE
WHTEHCUBHOCTH TEILIOBOTO yJapa, KOTOPHI HCHBITHIBAIOT OTHEYIOPHI NMPU 3aJIUBKE pac-
iaBa. B Hacrosiee Bpemsi HanOoublllee pacpOCTPaHEHHUE MOJIYYU BBICOKOTEMIIEpATyp-
HBII pa3orpeB ¢pyrepoBku 10 Temnepatypsl 1100 — 1200 °C, qist ocyiecTBISHHs] KOTOPOTO
MPUMEHSIOT JIMOO Ta30BbIE CTEH/bI, OTAITUBAEMBIC MPUPOJHBIM Ta30M, JTUOO JJIEKTpUYe-
CKHE€ CTEHJIbl C HEMETAJUTMYECKUMHU HarpeBaressimu [ 1, 2].

KoHcTpykiuu cTeHoB, skcruryatupyeMbix B 70 — 80-¢ IT. MpoIioro Beka ObLIM BEChbMa
HecoBepleHHbl. Kak npaBuiio oHu obecrieunBalid pa3orpeB PyTepoBKU BCETO IO TEMIEpaTy-
pst 800 — 900 °C, He mpegycMaTpUBaId MOJOTPEB BO3/1YXa, MOJAOLIETOCS Ha TOPEHUE, HE
OB 00OPYAOBAaHBI KPBIIIKOM, MM OHA MPEACTABIISIIa COOON CTATHHYIO TEIIOOTPAKAFOITYIO
TUIUTY O3 TETUIOU3O0JISIIIUH, MTPOAYKThl CTOPAaHUs YIAISINCH B IPOCTPAHCTBO MEXKAY KPBILI-
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KOM U KOBIIIOM HEIMOCPEACTBEHHO B MomerieHue 1exa. Koappuiment mone3Horo neicTBus
(KITI) crennoB Takoit KOHCTPYKLIMK 0ObIMHO He mpeBbiman 10 — 20 % [3].

[To Mepe pa3BUTHsI KOBIIIEBOW METAJUTYPTHH MPOU3OIIEN IEPEX01 HA MPUMEHEHUe B (y-
TEPOBKE KOBIIIEH HOBBIX, 00JIe€ CTOMKUX OTHEYITOPOB — CHAYaJa MeKOJJOJIOMUTOBBIX, TIEPHK-
JIa30M3BECTKOBBIX, a B 2000-X IT. yriepoacoaepKanux (MepruKIa30yriepoIUCThIX U aTFOMO-
MIEPUKIIA30YTJIEPOTUCTBIX 0€3005KUTOBBIX OTHEYNOPOB) [4], 3HAUUTENbHbIE U3MEHEHUS Tpe-
TepHeNid U KOHCTPYKIIUU CTEHIOB. [loMUMO HOCTHXEHHsI HEOOXOAUMBIX MapaMeTpoB (CKO-
pOCTH, paBHOMEPHOCTH, KOHEUHOIN TeMIiepaTyphl pa3orpeBa) kauecTBa HarpeBa (yTepoBKHU
KOHCTPYKIIMM CTEHJOB Pa3BUBAJINChH B HAMPABIECHUU TOBBIIICHUS 3HEProdPeKTUBHOCTH,
Kod((UIMEeHTa TIOJIE3HOTO JACUCTBUS, a TAaKXKE COKpalleHus: pacxoja Torua. Chopmupo-
BaJICS PAJ] MTyTEH IS peau3alliy 3TOTO HaINPaBJICHUS: MPUMEHEHUE TETIIOU30JIUPOBAHHBIX
KPBIILIEK; MMOJ0TPEB AyTh; 00OralleHrue AyThsl KUCIOPOIOM; MPUMEHEHUE CUCTEMbl aBTOMa-
TU3AlMK U YIPABJICHUS TEMIIEPATYPHBIM, a TaK)Ke TEIJIOBBIM PEKMMOM pa3orpeBa; mpume-
HEHUE HMITYJIbCHOTO OTOIUICHHS; COBEPIICHCTBOBAHWE TOPEJIOYHBIX YCTPOWCTB (B IENSIX
MUHUMU3ALMS XUMHAYECKOTO HEA0XOTra, BPEIHBIX BBHIOPOCOB B arMmocdepy, MOBBIIICHUS
paBHOMEpPHOCTH HarpeBa ¢yTepoBKH) U ap. Paccmorpum Hambosiee moipoOHO OCHOBHBIC U3
HUX.

IpumeHeHUEe TENJIOU30IUPOBAHHBIX KPbIIIEK

Ha nauanpHOM 5Tame pa3BUTHS CTEHIbI OOBIYHO OOOPYAOBAJIM CTAJbHBIMHU KpPBIIIKAMU
0e3 TeIIon30JIAINN, KOTOPhIe B MPOIECCE pa3orpeBa HarpeBaimuch 10 temmeparyp 700 —
800 °C. OHHM BBINOJHAIN POJb TEIUIOOTPAXKAIONIUX dKPaHOB (pUCYHOK 1, a). Takas KOHCT-
PYKIUSI XapaKTepU3yeTcsl BHICOKMMHU MOTEPSMHU TeIlla C U3IydeHHUEM OT (PyTEepOBKHU depes
OTKPBITOE TIPOCTPAHCTBO MEXK/Y KPBIIIKOW-DKPAHOM M KOBIIIOM, a TaK)K€ HETIOCPEACTBEHHO
oT caMmoro 3kpaHna. [locnenHuii, pa3orpeTslii 10 yKa3aHHBIX TEMIIEpATyp, B MPOLECCE IKC-
TUTyaTalyy 4acTo 1e(OopMUpPOBAIICS, OKUCIISIICS U UMEN MaJIblid CPOK CITYKOBI.

3 15
=
A 4
I Y N
| \
oA
I o
Vol
\J/ \
8

1 — ropenka, 2 — cTaabHON TEIIOOTPAKAIOIINN IKPaH 0€3 TeIIIOU30ISIINN, 3 — IPOIYKTHI
cropanusi, 4 — KOBII, 5 — TEMJIOU30JIMPOBAHHAS KPBILIKA, 6 — JIBIMONPOBO]
Pucynok 1 — Paznuunble BapuaHThl KOHCTPYKLIMH KPBILIEK U OPraHu3aliul YAAJIEHUs [IPO-
ITYKTOB CrOpaHUs

[To3:xe pacmpocTpaHeHUE CTald NOJdy4yaTh (DyTEepOBaHHBIE MM TEIUIOM30JIMPOBAHHBIE
KpBIIKH (PUCYHOK 1, 6). OHM UMEIOT CTAIBHON KapKac, KOTOPBIM BHYTPH (yTepOBaH Jier-
KOBECHBIM O0E€TOHOM WJIM TEIUIOM30JIMPOBAaH BOJOKHUCTHIMU MaTepuanaMu. B Takoil KOHCT-
PYKLMHU MPOJYKTHI CTOPAaHUs yIASIFOTCS B IPOCTPAHCTBO MEX/y KPBIIIKON U KOBIIOM, pac-
cTosiHue 7 Mexay KoTopsiMu 00b1gHO paBHO 200 — 300 mm. Ilpu 3TOM uwacTh Terna dyre-
POBKH TepsieTCsl M3IyYeHHEM uepe3 3a30p, a YacTh TeIUla — TEIUIONPOBOJHOCTHIO Uepes3
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KphIlIKYy. Tem He MeHee, 3TH NOTEpU 3HAYUTEIbHO MEHBIIIE, YEM MPU MCIOJIb30BaHUN KOH-
CTPYKLIMH, IPEACTABICHHON Ha pUCYHKE 1, a.

Haubonee nepcrnekTUBHON SBIsIETCA KOHCTPYKLMS, IPECTaBlIeHHas Ha pucyHke 1, 6. Ee
0COOEHHOCTBIO SIBISIETCSI TEPMETHYHOE MpPUJIETaHUE KPBIIIKA K KOBIIY U COOTBETCTBEHHO
MOJIHOE OTCYTCTBHUE 3a30pa Mex1y HUMU. [IpoaykTel cropanus ynansitorcsa yepe3 Gpyrepo-
BAHHBIA JBIMOOTBOJAIIMK TPAKT B KpbIIKe. [Ipy Takoil KOHCTPYKUMU MOTEPH TEILIa U3ITY-
YEHHEM NPAKTUYECKHU PAaBHBI HYIIIO.

[To manHbIM paboTHI [5] mepexo OT KOHCTPYKIIUUA CTEHAOB MPEICTABICHHON HA PUCYHKE
1, a K KOHCTpYKIIMHU, paccMaTpuBaeMOM Ha puUCyHKe 1, 6, mo3BossieT noBbicuTh KIIJI mpu-
MepHO ¢ 10 10 55 — 65 % 1 coKpaTUTh pacxo]l TOIJIMBA HA pa30rpeB MOYTH B 4 pasa.

IMonorpes oxucauTens

PaccmaTtprBaemoe mpe/uioskeHre XOPOIIO W3BECTHO U IIMPOKO UCTONb3YyeTCs B HarpeBa-
TenbHbIX nedax. [Ipu Bcelr oueBuAHOCTH ero 3G (EeKTUBHOCTH Ha CTEHIAX IMOJOrPEB OKHUC-
JUTENS aKTUBHO Hayall MPUMEHATHCS TONBKO B TOCIEAHNE BpeMs. [ momorpesa oKucu-
TeJIs TI0AaBaeMOro Ha TOPEHUE HCIOJB3YIOT PEKYIepaTopbl, yCTaHABIUBAEMbIE B ABIMOOT-
BOAALIMI TpakT. Ha HEKOTOPBIX CTEHAAaX MPUMEHSIOT TOPENKH, MpelyCMaTpPUBAIOIINE TT0-
norpes okucnurens. Temneparypa ¢, noxorpesa okucautessa cocrasiser 100 — 400 °C [6].
Hcnonp3oBaHue pekynepanuu Teria OTXOAAIIMX ra30B 00ecreynBaeT SKOHOMHUIO TOTIIIMBA
ot 15 mo 25 % [3].

O0oramenue 1yTbsi KHCJI0POAOM

[IpumMeHUTENbHO K HarpeBaTeIbHBIM MeuaM [ 7] oboramieHre AyThsi KUCIOPOJOM XOPOLIO
M3Y4€HO, OJTHAKO JUIsl CTEH]IOB IIOJIYYMUJIO OTPaHUYEHHOE pacipocTpaHeHue. i oTomieHus
CTEH/IOB MPUMEHSIOT TOIUIMBO-KHCIOPOAHbIE (ra30-KUCIOPOIHBIE) WIIM TOIJIMBO-BO3AYXO-
KUCJIOpOJIHbIE Topenku [5, 8, 9]. OOoraimieHne AyThs KHCIOPOJIOM YMEHbBIIAET 00BEM M
pacxoj MPOJYKTOB CTOPaHKs, MOBBIIIAET KAJIOPUMETPUUECKYIO TeMIIepaTypy TOpeHus TOM-
JIMBA, YBEIMYMBAET COJEpkKAHUE TPEXATOMHBIX ra3oB B NpoAyKTax cropanud. Ilocinegnee
MOBBIIIAET CTEMEHb YEPHOTHI ra30B, MPUBOAUT K MHTCHCU(PUKALIUU TETNIOOOMEHHBIX MPO-
neccos, yBenuuuBaet KIIJ[ crenna, cHikaet yaenbHbIi B u 00mumii O pacxo/sl TOIUIMBA Ha
pasorpeB. OnHako 3KOHOMUYECKass Y((HEKTUBHOCTh ATOTO PEIICHUS B 3HAYUTEIHLHOUM CTe-
MIEHU 3aBUCHUT OT COOTHOILIEHHUSI CTOMMOCTEH rasza u kuciopona. He mManoBaxHbIM (akToM
ABJIIETCA TO, YTO MHOTHE TOIUIMBO-KUCIOPOIHBIE WM TOIJIMBO-BO3AYX0-KHCIOPOAHbBIE TO-
penku (HanpuMmep, Tumna Pyretron) siBisitoTest BogooxiaxaaembiMu. [Ipu 3ToM nmotepu Teria
C oxJaxarouie Bogoi Moryt gocturath 10 %. D10 B psnge cnydaeB (HaKTUUECKH IMOJIHO-
CThIO HUBEJIUPYET MOJOKUTENbHBIN 3(D(PEKT CHUKEHUS pacxoa TOIJIMBA U MOBBIIICHUS Te-
MJI0BOM 3()()eKTUBHOCTH CTEH/Ia OT OOOTAIICHHS TYThS KUCIOPOIOM.

TemnoByio 3¢pGEeKTUBHOCTD PA3IUYHBIX MEPOIPHUATUN 3a4acTyi0 TPYIHO CPABHHUBATD,
MOCKOJIBKY OHHM PEeai30BaHbI JJISl PAa3UYHbBIX CTEHJOB, KOHCTPYKIMH (DyTEepOBOK U pexu-
MOB pazorpesa. B Hacrosiei pabote Ha 6a3e KOMIUICKCHOMW, IETEPMUHUPOBAHHON MaTeMa-
TUYECKON MOJENM TeIIOBO paboThl CTEHAOB I pa3orpeBa (yTepoBOK CTajepas3ivBOY-
HbIX KoBiel [10] mpoBeneHO UCCIEI0OBaHUE BIUSHUS PUMEHEHUS TEIJIOU30JUPOBAHHBIX
KpBIIIEK, TMOAOTPEBa OKHUCIUTENST W O0OOralieHus JyThsl KHUCIOPOJAOM Ha TEXHHUKO-
SKOHOMMUECKHE MOKa3aTesd paboThl CTEHA.

MHoroBapraHTHbIE pacyeThl OCYILECTBISUIM Ha mpumMepe pasorpeBa 350-T cranepasnu-
BOYHOTO KOBINa, (hyTepoBKa KOTOPOTO cocTosa u3 4-x cimoeB: pabouero tommuHon 200
MM, BBIMOJHEHHOTO M3 aJTIOMONEPUKIA30yTIIEPOIUCTOrO OTHEYIOpa C COAEepKaHUEM yrie-
pona 8 %; apmarypsoro tonmuHoi 100 mm u3 orueynopa mapku MKPKII-45; mexny pa-

130



004MM 1 apMaTypHBIM cIOIMU HaxonuTcst Oydepnas 3aceinka Mapku BI'BM-80 TommuHon
25 MM; TEIJIOM3OALMOHHOTO cJIog TOJIUHOM 10 MM, BBINMOJHEHHOTO M3 MaTepuasa
MKPKI-400; cranpHOl Oponu koBma ToimuHoH 40 MM. B pacderax monmenupoBanu Tem-
JIOBYIO paboOTy CTEHIIOB JIBYX BHIOB: 00OPYIOBAHHBIX BOJOOXJIAKIAEMON TOPENKOM (pacxon
BOJIBI HA OXJIXK/ICHHE TOPEIIKH cocTaBisier 10 M*/1), ¢ 0G0raIeHHeM TyThsl KUCIOPOLOM U 6e3
BOJISHOTO OXJIQXKJICHUSI, B KOTOPBIX B KAUECTBE OKUCIUTENS UCIONIb3YyeTcs aTMOC(EpHbIN BO3-
OyX. XMMUYECKUI COCTaB MPUPOIHOIO ra3a, UCIOIb3yeMOro JijIsl OTOIJIEHUSI CTEHIA, CIEIYIO-
uwii: 91,50 % CHy; 3,07 % C,Hg; 1,73 % C3Hg; 0,9 % C4Hyo; 2,34 % Ny; 0,45 % CO,; 0,01 %
0,. Koaddunuent pacxoma okucauTedss MpUHUMaNIK paBHbIM 1,1. B kadecTBe OCHOBHOTO
PacyeTHOIO PEKHMMa MPUHSIIM Pa30rpeB C MOCTOSIHHOM, MAaKCUMaJbHO JOMYCTUMOM IO ycC-
JIOBHUSM TPEIIMHOOOPA30BaHUS CKOPOCTHIO YBEIMYECHUS TEMIIEPATypbl IOBEPXHOCTH pabo-
Yero cjosi, KOTopasi Mo peKOMEHJAlUsIM POU3BOJIUTENICH OTHEYOPOB aJOMONEPHUKIA30-
YIJIEPOAUCTBIX Mapok HaxoauTcs Ha ypoBHE 50 — 60 °C/4. COOTBETCTBEHHO BpeMs T pa3o-
rpesa (ot 0 mo 1200 °C) npeaBapuTenbHO BhICYIIEHHOW (PyTepoBku npussiu 24 4. Mccne-
JlyeMbl€ BapUAHTHI HArpeBa U X OCHOBHbBIE TapAMETPHhI NMPEACTABIICHBI B TAOIUIIE.

AHanu3 MoJy4YeHHBIX PEe3yNbTaTOB MOKAa3bIBAET, YTO HAMMEHEe HSKOHOMHYHBIM, KaK U
CJIEJIOBAJIO 0’KMUJIATh, siBJIsieTCs Harpesa /. [Ipu oTCyTCTBUUM TEMION30IMPOBAHHOMN KPBILIKH,
nojorpesa Bo3ayxa U oOorameHust nyThsi kucinopogom KIIJ[ crennma cocraBun 21,7 %,
CpeHU pacxo TOIUIMBA Ha pa3orpeB paBeH 496 M°/4, a oOwuii pacxon TormBa — 11902
M. TIpi MakcHMaIbHBIX PacXoax TOILINBA He Gomee 450 — 500 M/u (Ha puCyHKe 2 MOKa-
3aH NMYHKTUPHOW JIMHUEN) HA 3KCIUTyaTHPYEMBIX B HACTOAIIEE BPEMS CTEHAAX, C MOCTOSH-
HOM CKOpPOCTh YBEIMYEHMSI TEMIIEpaTyphbl MOBEPXHOCTH (PYTEPOBKHU, Pa30rpeB MO TaKOMY
BapHaHTy BO3MOXEH TOJIbKO TepBbie 13 — 14 4, npu 3TOM TeMmepaTypa NOBEPXHOCTU CO-
craBut nopsaka 800 °C (pucyHok 2). [Ins nanbHEHIIEro cOXpaHeHusl MOCTOSSHHOM CKOpO-
CTH pa3orpesa pacxoja TOIUTHBA B, M°/4 1 TEMIOBOM MOIIHOCTH CTEHAA OYIET HeI0CTATOY-
Ho. [lotepu Temnna u3nydeHHeM depe3 OTKPBITOE MPOCTPAHCTBO KOBIIA JOCTUTarT 26,4 %.
[Togorpes Boznyxa no temneparypsl 400 °C (narpesa 5) nosbimaet KII/ no 28,1 % u ne-
CKOJIbKO CHMYKAeT Pacxo]l TOIUIMBA, OJTHAKO 3TO 00ecreuuT HarpeB (pyTepoBKH C MOCTOSH-
HOW CKOPOCTBIO TOJIbKO 710 950 °C.

[Ipumenenne TepMETUYHON TEIUIOM30JUPOBAHHON KPBIIIKUA ABISAETCS 3(P(PEKTUBHBIM
sHeprocOeperammmuM MeporpustueM. s HarpeBa 6 nake NpU OTCYTCTBUM IOJOIPEBa
Bo3ayxa KII/[ Bo3zpacraer no 51,2 %, cpennuii pacxon Tomimba cHuUxaercs 10 209 M/, a
o6umii pacxon — 10 5006 M, T.e. B 2,4 pasa MeHbIe, 4eM rpu Harpese /. OCHOBHOIT dHEp-
rocoeperaronuii 3pPexT qocTuraercs 3a cUeT JIUKBUAALUN PACXOAHON CTaThU Oy

[IpumeHeHre KOHCTPYKIMK KPBIIIKK, MPEICTaBICHHOW Ha pUCYHKE 1, 6, Takxke IocTa-
TOYHO 3G (HEKTUBHO, OJHAKO MOTEHIMAT YHEProcOepeKeHrs 3aBUCUT OT BEJIMUMHBI 3a30pa
MEXAY KpBIIKONH M KOBUIOM. Tak mpu BenuuuHe s = 50 MM MOoTepH Teruia U3y4YeHHEM COo-
craBisoT nopsaaka 1 %, a mpu £ = 300 MM — Bozpactatot 10 7 — 8 %. s narpesa 21/ Ge3 mo-
norpesa Bozayxa u ripu Beanuune 2 = 300 mm KIIJI cocrasnser 42,6 %, cpennuii pacxos Tom-
nuBa paBen 251 M’/4, a o6mmii pacxoq — 6011 M°, 3To mouTH B 2 pasa MEHbIIE YeM MPH Ba-
puante /. [Tpu Takoif KOHCTPYKIIUU CTEH/Ia TEIJIOBOW MOIIHOCTH OYJET TOCTATOYHO, YTOOBI
pazorpeth ¢pyTepoBKy A0 1200 °C ¢ MOCTOSHHOM CKOPOCTHIO (PUCYHOK 2).

[TomorpeB Bo3myxa CrOCOOCTBYET MOBBIIICHUIO TEMIO0BOU 3 ()EKTUBHOCTH CTEHIOB, OJI-
HaKo ero 3¢ (deKT ropa3no MeHbIIE, YeM OT MPUMEHEHHS TEeTUIOM30JUPOBAHHBIX KPBIIICK.
Tak 15 Bcex McClieIOBaHHBIX BapUAHTOB Harpesa noaorpes Bo3ayxa oT 10 go 400 °C no-
Boimaet KIT/I ve 6omnee uem Ha 14 — 15 %, npu 3TOM 3KOHOMUS TOIUIMBA AOCTUTAET MOPSA-
ka 30 %.
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Tabnuua — [lapameTpsl 1 XapaKTEPUCTUKH UCCIIETyeMbIX BAPHAHTOB HArpeBa

CocrtaB
OI(I/ICJI(I)/I- h, | toe, [KITIL| Bep, . Crarbu TermnoBoro 6ananca, %
Harpes| temns, % o N 3 G,/G, M
MM | °C| % |m/a
N, | 0, [Ipuxon _ Pacxop
QTX QOK Q06 Qa](](-d) QH QTen an QBon Z(2

1 10 |121,7] 496 | 11902/0 |989| 0 | 1,1 |21,4|44,5| 1,8 |264| 0 | 59
2 100/ 23,0 | 465 | 11164/0 |95,1(3,7| 1,2 {22,1(429| 1,8 |27,2| 0 | 6,0
3 79 | 21 |6/x|200| 24,6 | 434 | 10412/0 |91,6 (72| 1,2 |22,7|41,2| 1,9 [28,0] O | 6,2
4 300( 26,3 | 405 9730/0 |88,1(10,7) 1,2 [23,4(39,5|/ 1,9 |288| 0 | 6,4
5 4001 28,1 | 380 9113/0 | 84,7 (14,0 1,3 [24,0|38,0| 2,0 {29,6] 0 | 6,4
6 10 | 51,2 | 209 5006/0 |97,3| 0 | 2,7 |50,1{39,4| 4,1 0 0 | 6,4
7 100| 54,3 | 197 | 4717/0 |93,7|3,6| 2,7 |51,4|379| 42| O 0 | 6,5
8 79 | 21 |t/x|200| 58,0 | 184 | 4420/0 |90,1|7,1| 2,8 |52,7|36,4| 43 | O 0 | 6,6
9 300( 61,8 | 173 4149/0 | 86,6 |10,5 2,9 | 54,0349 44 | 0 0 | 6,7
10 4001 65,7 | 163 3901/0 |83,4(13,7] 2,9 [55,2|33,5|/45 ] 0 0 | 6,8
11 10 | 50,0 | 213 5123/0 |974] 0 | 2,6 {49,0139,6/ 40| 10| 0 | 64
12 100 53,1 | 201 4826/0 |93,7|3,6| 2,7 50,238,141 |1,0| 0 | 6,6
13 | 79121|501(200|56,7| 188 4522/0 1902 |7,1| 2,7 |51,5|365(42 | 1,1 | 0 | 6,7
14 300|604 | 177 | 4243/0 | 86,7 (10,5 2,8 |52,8 35143 | 1,1 | 0 | 6,7
15 400| 64,2 | 166 3989/0 |83,4(13,7) 2,9 |54,0|33,6| 44 | 1,1 0 |69
16 10 | 47,3 | 226 5422/0 |97,5] 0 | 2,5 |46,4140,0/ 38 | 34| 0 | 64
17 100| 50,2 | 213 5106/0 |93,9(3,6| 2,5 |47,5(38,6]39|35| 0 | 6,5
18 | 79|21 [150{200| 53,6 | 199 | 4782/0 [90,3|7,1| 2,6 |48,8(37,0| 4,0 3,6 | 0 | 6,6
19 300| 57,1 | 187 | 4486/0 |86,8(10,5 2,7 |50,0(355|4,1|3,7| 0 | 6,7
20 400/ 60,8 | 176 | 4216/0 |83,6|13,7] 2,7 |51,2134,0| 42 | 38| 0 | 6,8
21 10 [ 42,6 | 251 6011/0 |978| 0 | 22 [{419]408| 34 | 75| 0 | 64
22 100| 45,3 | 236 5657/0 94,1 (3,6| 2,3 [43,0(39,3|3,5|77| 0 | 6,5
23 |79 |21|300|200| 48,4 | 221 5294/0 90,6 |7,1| 2,3 |44,2137,7/ 3,6 | 79| 0 | 6,6
24 300| 51,6 | 207 | 4962/0 | 87,11(10,5 2,4 |453(36,2| 3,7 |81 | 0 | 6,7
25 400/ 55,0| 194 | 4661/0 |83,7|13,8] 2,5 |46,4(34,7| 3,8 | 83 | 0 | 6,8
26 | 75|25 42,8 251 | 6026/3013 978 | 0 | 2,2 (42,1|32,7| 3,5 |32 |114]| 7,1
27 70|30 150! 10 46,7 | 231 | 5560/5005 97,6 | 0 | 24 |459(26,8| 3,9 | 3,6 |12,3| 7,5
28 |60 |40 51,4 212 | 5097/7137 (97,3 0 | 2,7 |50,4119,5| 4,5 | 4,0 |13,4] 8,2
29 |50 |50 54,1 203 | 4870/8278 (97,1 | 0 | 2,9 |53,0(15,3| 4,8 | 43 |14,0]| 8,6
30 | 50|50 |r/x|400|62.4| 176 | 4225/7182 (90,6 |6,3| 3,1 |57,1|14,0] 52 | 0 |151] 8,6
31 50| 50 | r/x |400| 78,2 | 141 | 3373/5754(89,916,3| 3,8 |70,9|14,0| 64 | 0O 0 | 87

[IpumMeuanue: 6/k — 0€3 KPBILKH; I/K — ¢ TEPMETHYHON TEMIOU30MPOBAHHOM KPBILIKOH; O
— XUMHYECKOE TeIu1o TorumBa; Qo — pusnueckoe Termio okucaures; Qo — XUMUYECKOE TEll-
710 00€3yTIeposKMBaHNS OTHEYIOPa; (Jax ¢ — TEIUIO, AKKyMyIupyemoe GpyTepoBKoit; O, — nmorepu
TEIIa C YXOIAIIMM JBIMOM; Ore; — TIOTEPHU TEIUIA TETUIONPOBOAHOCTHIO Uepe3 GyTEpPOBKY B OK-
pyXaroIyro cpeny; Qus; — MOTEPU TEIUIA U3TYYEHHEM Yepe3 3a30p MEXIY KPBIIIKOH CTeHIa U
KOBIIOM; (yo; — MOTEPH TEIUIA C OXJIAKAAMOMIEH BOOM; X0 — CyMMa OCTAJIbHBIX PACXOJHBIX
crareil (Hey4TeHHbIE MMOTEPH), BKIIFOYAIOIIAs MOTEPH TeIjIa B PE3yJbTaTe XUMHYECKOTO HEJI0-
JKora U TIp.
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OO6oramienne TyTbsd KUCIOPOAOM MPU YCIOBUU NMPUMEHEHHS BOIOOXJIAXKIAEMOW TrOpel-
KM, 1K€ B CiIydae nmojorpesa okucaurens 1o temneparypsl 400 °C (marpes 3(0) mo 3HEpro-
s dextuBHOoCcTH ycTymaeT HarpeBy /(. KIIJ[ mepBoro cocraBusier 62,4 %, BTOpOrOo —
65,7 %. OT0 cBsA3aHO CO 3HAYMUTEIBHBIMU MOTEPSIMU TEIUIA C BOJOM, KOTOPBIE TOCTUTAIOT
15 %. OnHako, eciy MPUMEHATHh 00OTaIllEHUE TyThsl KUCJIOPOJIOM B KOMILIEKCE C TOpesKa-

t,°C
B, M*/u
1400 -
1200 -
1000
800
600

400

200 ~

T, MUH

1 — TemriepaTypa Tperoiieit cpesl; 2 — TeMIepaTypa moBepXHOCTH (YTEPOBKH;
3 — TeMmieparypa Koxyxa; 001acTi H3MEHEHHI pacxo/I0B ra3a BO BpEMEHH, COOTBETCT-
BYIOIIMX HarpeBam td —] — 5; 4 — 6 — [0 B 2725
Pucynok 2 — TemnepaTypHbIil pekUM U U3MEHEHHUE pacxoja ra3a BO BpEMEHHU ISl pa3iny-
HBIX BaApUAHTOB pPa3orpeBa

MU, B KOTOPBIX OTCYTCTBYIOT BOJIOOXJaXK/Ia€Mble AJIEMEHTHI (HarpeB 3/), To 3TO o0ecneyu-
BAET CYIIECTBEHHYIO YKOHOMUIO TOIUIMBA. Tak Mmpu moaorpeBe OKUCIUTENS A0 TeMIepary-
pe1 400 °C npu nepexoae ot HarpeBa 30 k 3/ KIIJ[ Bo3pacraer ¢ 62,4 no 78,2 %, npu s3Tom
CPEIHMI pacxo TOIUIMBA CHUXkaeTcs ¢ 176 no 141 M/, T.e. Ha 25 %. LlenecoobpazHOCTh
oOorameHust IyThsl KUCIOPOJOM B 3HAYUTEIILHON CTETICHH 3aBUCHUT OT IICH Ha MPHUPOIHBIN
ra3 ¥ KUCJIOPOJl U COOTBETCTBEHHO SKOHOMUYECKOUN 3(PPEKTUBHOCTH 3TOTO MEPOIIPHUSITHSI.

BoiBoabl. Ha ocHOBE mpoBeieHHOT0 Hccae10BaHus yCTaHOBIECHO, YTO MEPBOOYEPETHBIM
u HanOonee 3PPEKTUBHBIM MEPOIPHUITHEM, 00ECIIEUNBAIOIINM MOBBIIIEHUE TEIJIOBON (-
(eKTUBHOCTH PabOTHI CTEHJOB SBISETCA MPUMEHEHHE TETION30JMPOBAHHOM KpBIIIKU. Bo
BTOPYIO Ouepelb PEKOMEHIyeTcsl MPUMEHEHHE IMOAorpeBa Bo3dyxa. LlemecooOpasHOCTH
oOorameHusi JyThsl KHCIOPOJIOM 3aBUCHT OT IKOHOMHYECKUX (PaKTOpOB, a ero 3ddexTus-
HOCTh MaKCUMaJIbHA B CIIy4asix MPUMEHEHHUS TOPENoK 0e3 BOAOOXIaKIAEMbIX JJIEMEHTOB.
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COBPEMEHHOE COCTOAHHUE PA3BUTHSI TEXHUKH BO31YIITHO-
HEHTPOBEKHOU KNIACCU®PUKAIIUU MUKPOITIOPOIIIKOB

BBenenue

Pa3BuTHEe HAaHOTEXHOJOTUH SIBISIETCSI 3aKOHOMEPHBIM CIICJICTBUEM BCE 0OJIee MIMPOKOTO
MIPUMEHEHHUSI B PA3IMYHBIX OTPACISIX HAYKU, TPOMBIILIEHHOCTH, HAPOAHOTO XO34iCTBA TOH-
KOM3MEJIBYEHHBIX TBEPJbIX MaTepualioB, OOHAPYKEHHEM KaueCTBEHHO HOBBIX CBOMCTB Ma-
TEpUAJIOB U U3JIEINH, MOJYYCHHBIX HA OCHOBE CYOMHKPOHHBIX MOPOIITKOB [1].

B ocHOBe nosnyyeHus U NpUMEHEHUsS] MUKPOTIOPOIIIKOB TBEPABIX MAaTEPHAIIOB JIEXKAT, KaK
MPaBUJIO, MEXAaHUUYECKHUE MPOLECCHl U3MENBUEHUS, KIIacCU(UKALIMU Ha OTJENbHbIE 110 KPYTI-
HOCTH 4YacTHll (paklUMM, CYIIKH, CMEIIMBaHWSA, TPAHCIOPTUPOBKH, IMbUICYIaBIMBAHMUS,
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MIPECCOBAHMSI, HAMIbUICHUSI MOPOIIKOB. KiltoueBbIM CBOMCTBOM MOPOIIKOB BO BCEX ITUX TEX-
HOJIOTMYECKHUX NIPOLIECCax SIBIISIETCS XapaKTEpPHBIN pa3Mep 4acTHUll, WM TOYHEE TpaHyso-
METPUUYECKUI COCTaB, TO €CTh paclpeeICHUE YacTUIl 1o pazMepaM. TpeOyeMblil TpaHyIio-
METPUYECKUI cocTaB 00ecreunBaeTcs mpoueccaMu KiacCu(puKaluy 4acTull Mo pa3Mepam.
[Ipuuem, 111 COBPEMEHHOTO 3Tana pa3BUTUS TEXHUKH KIACCHU(PUKALUU XapaKTEPHO MOBBI-
nieHre TpeOoBaHMi, Kak K CpeHEMY pa3Mepy YacTHll, TaK U K JAMAana3oHy pazdpoca pa3me-
POB YacTHI B mpejaenax onHoi ¢paxmuu. Bee 3To Tpebyer pa3paOOTKH HOBBIX BBICOKOA()-
(EeKTUBHBIX METO/IOB KJIaCCU(UKAILIMY MUKPOIIOPOIIKOB IO pa3MepaM YacTHll.

AHanmu3 HayYHO-TEXHUYECKOM JIMTepaTyphbl MOKa3biBaeT [2], uTo 3adaye BBICOKOI(dek-
TUBHOM KJIacCU(PHUKAIIUU MUKPOIIOPOIIKOB HA OTIENBHBIC M0 KPYMHOCTH YaCTHUIl (PPAKITUU
HanboJiee MOJHO OTBEYAIOT METOABI BO3AYUIHO-IIEHTPOOESKHOM Kiaccudukammu. OmHako
peanu3oBaTh METOJbI BO3AYIIHO-IEHTPOOSKHON KIACCU(UKALIMU MPAKTUYECKU MOXKHO Iie-
JIBIM PSZIOM CITOCOOOB U ycTpoicTB. OTCIOA, B YaCTHOCTH, BBITEKAET OOJIBIIIOE pa3HOOOpa-
3W€ KOHCTPYKIMK BO3AYNTHO-IIEHTPOOSKHBIX KiaccudukaropoB (BIIK). B cBsi3u ¢ atum
BO3HHMKaeT mpobiema BbiOopa onTuMaibHON KoHCTpykimu BIIK, ymoBneTrBopstomieit omnpe-
NEJIEHHBIM TEXHOJIOTMYECKUM 33/1a4aM.

CoBpeMEHHOE COCTOSIHUE Pa3BUTHUSI TEXHUKH KJIACCU(PHUKAIUU MOPOITKOOOPA3HBIX Mare-
pHAJIOB XapaKTEPU3YETCsl OMPEICICHHBIM IPOTUBOPEUHEM MEXKY, OOIBIIUM KOJTUYE-CTBOM
pa3paboTaHHBIX CIIOCOOOB M ammapaToB M BeCbMa OrpaHUYEHHBIM MPUMEHEHHWEM B MPO-
MBIIIJIEHHOCTH HECKOJBKUX THUIIOB  KJIAaCCU(PUKATOPOB B OCHOBHOM YCTapeBIIMX KOH-
cTpykuuii [3]. OnHa U3 NPUYMH TAKOrO MPOTHUBOPEUHSI 3aKJIFOYAETCS B TOM, YTO JI0 CHUX IOp
HE MPOBEJICH JI0CTAaTOYHO IMOJHBIA aHalM3 M CUCTeMaTHu3allis BCeX METOJOB Kiaccuduka-
MU ¢ 0OBEKTUBHOM OLICHKOM AKCIUTYaTAIlMOHHBIX U TEXHUYECKUX XapaKTEpPHUCTUK pa3pado-
TaHHBIX anmnaparos [3].

AHanu3 HayYHO-TEXHUYECKOW JIUTEPATypbl U MATEHTHBIX MCCIEIOBAHUNA I[IOKa3ad, 4YTO
JUISL TIOPOLIKOB C pa3mMepamu yactull, meHee 100 MkM, B HacTosiee BpeMsi Hauboliee mnep-
CIIEKTUBHBIMU SIBJITFOTCS METO/IBI BO3IYIIHO-IIEHTpoOexkHOU Kinaccudukaruu (BIIK). Dtot
BBIBOJT TIoATBepkaaeTcs teM, uro BIIK cocraBnstor Hanbosiee MHOTOYHMCICGHHYIO KaK TIO
pa3zHoo0pa3nio KOHCTPYKIUH, TaK U MO KOJIWYECTBY 3allaTeHTOBAHHBIX TEXHUYECKHUX pelle-
HUH 10 crtoco0aM U yCTPOICTBaM B TEXHUKE pa3esieHUs TOPOIIKOB.

MexaHu3M BO3AYIIHO-IIEHTPOOSKHON KIACCHU(PHUKAIIMKM YaCTUI[ TMPEACTABIsIET COOOMH
BEChMa CJIIOXKHBIN MPOIIECC, 3aBUCAIININ OT psifa GU3HMUECKUX, KOHCTPYKTUBHBIX U IKCILTya-
TalMOHHBIX XapaKTepUCTUK. B 0CHOBY MareMaTH4ecKoro OMucaHus mpouecca MOXKET ObITh
MOJIOKEHO MPEJICTABICHUE O JBUKEHUM COBOKYITHOCTH B3aUMOJCHCTBYIOIIUX MEXIY CO-
00#, C HECYIIMM TOTOKOM M CO CTEHKaMH CEMapalMOHHOTO 3JE€MEHTa YaCTHIl Pa3TUYHbIX
pa3MepoB, NMPUYEM ATO ABMIKEHUE HOCHUT KaK JETEPMUHHPOBAHHBIN, TaK U CIy4alHbIA Xa-
pakrep. OHAKO B HACTOAIIEE BPEMS CO3/4aTh MOJIHYIO MOJENb IMPOLECCa C y4eTOM MOJIHU-
JUCIIEPCHOCTH MOPOLIKOOOPAa3HOr0 MarepHuaa, KOHUEHTPALMU I'eTepOreHHOM cpelibl, Bpa-
IICHUH YaCTHUI], UX B3aUMOJCHCTBHS MEXIY COOOW M CO CTEHKaMH KaHalsla, TYpOYJICHTHBIX
nmyJibcaluii, 0OpaTHOTO BIMSHUSA YaCTHI] Ha HECYIIUH MOTOK MOKa HE MPEACTABISIETCS BO3-
MOKHBIM [4]. TloaToMy npu onMcaHuu mporecca HEHTPOOSKHON cenapaliy 4acTUll B BO3-
JTYUTHOM TTOTOKE MPUXOAUTCS UITU Ha Psif PU3MUECKH 0OOCHOBAHHBIX JomymieHuid. Tak B
OOJIBIIMHCTBE CIy4YaeB PacCMaTPUBAIOT OTAEJIbHO JABM)KEHHME HECYIIEro MOTOKAa BO Bpa-
HIAIOLIEMCSI CEMTapAallMOHHOM JJIEMEHTE U IBUKEHUE OMHOYHOM YaCTUIbI B HECYILIEM MOTO-
K€ C U3BECTHBIMU a3POJIMHAMUYECKUM XapaKTepUCTUKAMU.
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CucremaTu3anus MeTOI0B BO31YLIHO-LEHTPOOEKHOH KiIaccupuKau NOPOIIKOB

[MpuHiun knaccudukay MOPOMIKOOOpPa3HBIX MaTepuasoB, JEKalluid B OCHOBE BCEX
METOJIOB, M 3aKJIFOYAETCS B TOM, YTO Ha CeMapupyeMble YacCTHIIbl BO3ICUCTBYIOT JBYMS WIIH
HECKOJIbKUMH CHUJIaMU, HaXOSIIUECs B PA3IMYHON (PYyHKIIMOHATHHOU 3aBUCHMOCTH OT Pa3-
MEpPOB YaCTHUIl TaKUM 00pa3oM, 4TOObI BIUSHUE BCEX OCHOBHBIX ()aKTOPOB Ha YACTHUIIbI Ipa-
HUYHOTO pa3Mepa ObUI10 paBHO3HAaYHbIM. OTCI0oAa Hanbosee TOTHYHON MPEACTABIISIETCS CHC-
TeMaTH3alvsl BCEX METOJI0B KiIacCU(pUKAIUU 10 GU3HIECKOi pupoie HakTopoB, BO3IEHCT-
BYIOIIMX HAa YacTHUIbl. TakoMy MOIXOAY K CHUCTEMaTH3alUu TOJHOCTBIO YIOBIETBOPSET
KJaccu(uKaiys MTHEeBMAaTUYECKUX anmnaparoB, npeaioxeHHas P. Harenewm [5], koTopas B Ha-
CTOsIIIIee BpeMsI MOTyJHIIa ITUPOKOE MMPU3HAHHUE.

Onnako BO37ACHCTBUE OMNpENelICHHbBIMH (pu3nueckuMu (pakTopamMu Ha KIACCUPUIIPY-
€MBbI€ YaCTUIIBI MPAKTUYECKH MOXKHO peaju30BaTh LIEJbIM PSIOM CIIOCOOOB U YCTPOMCTB.
OTcrona, B 4aCTHOCTH, BBITEKAET OOJIbIIOE pa3HOOOpa3re KOHCTPYKIMIA anmnaparoB, peaiu-
3YIOIIMX KaKOW-TO ONMH MeTon kiaccupuraruu. [losTomy nanpHeWmas cucreMaTu3anus
anmnapaToB MO0 KOHCTPYKTUBHBIM MPHU3HAKAM MPUBOAUT K OONBIIOMY KOJAM4YeCTBY rpymni [3],
BBIOpaTh U3 KOTOPBIX ammapar Haubolyiee MPUEMIIEMbIN C TOYKM 3pEHUs SKCIUTyaTalluu AJis
KOHKPETHOTO TIPOU3BOJICTBA OBIBACT 3aTPYITHHUTEIHHO.

PaccMoTpuM Bce H3BECTHBIE KOHCTPYKIIUU BO3AYIITHO-IIEHTPOOEKHBIX KIacCU(pUKa-
TOPOB C TOYKH 3pEHUs HamOoJiee OOIIUX MPU3HAKOB, XapaKTEPHBIX AJIA MPeoOIaaaroiero
yucia anmapatoB [3] (pucyHok 1). Mcxons u3 knaccudukanuu P.Harens, Bce Bo3myiiHO-
HEHTPOOESKHBIE KIAaCCU(PUKATOPHI MOXKHO PAa30UTh HA J[BE TPYMIBI MO CIOCOOY CO3MaHUS
HeHTpoOekHBIX cwil. B mepByto rpynmy (o P. Haremro rpynma 3) BoWayT ammapatsl, B KO-
TOPBIX LEHTPOOEKHAsI CHJIa TEHEPUPYETCS MEXaHMYECKUM MyTeM, T.€. 3aKpyTKa IMbUIeraso-
BOTO IMOTOKA 00ECTIEYMBAETCS BpAIAIOIIMMUCS dJieMeHTaMu. HazoBeM 3Ty rpyminy ammapa-
TOB POTAIIMOHHBIMH.

BosyuHo-ueHTpodekHbIe
KJIACCH(HMKATOPBI

BIIK

ITneBmaTnueckue 4

(%]

PoraumonHsie

[upKynsunonHbie I1 Ipoxonmbie 1 ITpoxonueie | T1

Hacebinubie 1 Hacwinueie 1 Hacwinuelie 1

[Torounsie 2 [Torounsie 2 [Torounsie 2

|

3111 3112 3IT1 3112 4111 4112

Pucynok 1 — Cucremaruzarus BO3IyIIHO-IIECHTPOOEIKHBIX KIIaCCU(DUKATOPOB IO OOIIUM
(GYHKIIMOHAIEHBIM U KOHCTPYKTHBHBIM NIPU3HAKAM

Bo Bropyro rpynmy (rpynna 4) BOAyT anmaparbl, B KOTOPBIX JUIsl CO3/IaHUS LIEHTPO-
OEXHBIX CHUJI MCIIOJIB3YETCs HHEPIHsl HECYILEro MOTOKA, T.6. MHEBMAaTHYECKHE. XapakTep-
HBbIM OTJIMYMEM ITHEBMATUYECKUX alNapaToB OT POTALMOHHBIX SBISETCS OTCYTCTBHE B HUX
BPAILIAIONINXCS 3JIEMEHTOB M NMPHUBOAOB. [ eHepamnus HEeHTPOOEKHBIX CHII 00CCIEUYUBACTCS
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HEMOJBUKHBIMU 3JIEMEHTaMHM (JIOMIATKaMH, KPUBOJIMHEWHBIMU KaHaJIaMHM, JKajat03H, TaHI€H-
MaJIbHBIM BBOAOM U T.1I.).

CrenyromuM CyIIECTBEHHBIM MPU3HAKOM, IMPUCYIIUM BCEM BO3IYIIHO-LIEHTPOOEKHBIM
KJIaccuukaropam SIBISIETCS XapakTep ABMKeHus paboueil cpena (raza) B ammapare. Ilo
sToMy mnipu3Haky Bce BLIK MoryT ObITh pa30UTHI Ha JBa Kjiacca: MPOXOAHbIE U HUPKYIISIIH-
OoHHbIE. B mpoxoHbIX KiIaccudukaTopax ABMKEHHE BO3AyXa yepe3 amnmapar o0ecreunBaeT-
Csl BHEIIHUMHU JYTHEBBIMH yCTPOMCTBaMU (KOMIIPECCOPHI, BO3AYXOAYBKH, BAKYyMHACOCHI).
B nupkynsiiMOHHBIX ammaparax BO3AYX C MOMOIIBI) BCTPOEHHOI'O BEHTHIISATOPA JIBHXKETCS
M0 3aMKHYTOMY KOHTYPY BHYTPH KJIaccu(pHUKaTopa U ¢ BHEUIHEH cpeioif He co00IIaeTcs.

[To cmocoOy momauyum MCXOAHOTO Marepuaja Ha paslesieHue BO3AYIIHO-IIEHTPOOEKHBIC
KJ1acCU(PUKATOPBI MOTYT OBITH pa3AesieHbl TAK)KE Ha JIBE TPYIIIbI: HACHIITHBIE U TOTOYHbIE. B
HACBIITHBIX aIaparax UCXOAHBIA NOPOUIOK C MOMOIIBIO TO3UPYIOLINX YCTPOMCTB MOJAETCS
HEMOCPEJICTBEHHO B 30HY cemnapaiuu. /[ noTouyHbIX KiIaccu(UKaTopoB XapakTepHa mojaadya
MCXOAHOTO MaTepuaia B HECYIIeM MOTOKe pabodero rasa.

Takum oOpazoM, mpuHMMAsE BO BHMMaHHUE BBINICTIEpEUUCICHHBIC Mpu3Haku, Bce BIIK
MOKHO Pa3[eiauTh MO KJIacCaM B COOTBETCTBUHU CO CXE€MOW pucyHKa 1. B mpemnoxeHHON
CX€Me OTCYTCTBYET IpylIa MHEBMATUYECKUX LUPKYIALMOHHBIX allapaToB, TaK KaK Xapak-
TEPHBIM MPU3HAKOM LUPKYISALMOHHBIX allllaparoB SIBISETCS BHYTPEHHSS LUPKYISLUU BO3-
IyXa, KOTOPYIO B THEBMATUYECKUX aNMaparax COMIACHO UX ONPENEIICHUIO MPUHIIMINAIBHO
OCYILIECTBUTh HEBO3MOXKHO.

AHanu3 BCeX M3BECTHBIX W3 JINTEPATypbl U MATEHTHBIX MarepuanoB KOHCTpykuuid BIIK
MOKa3bIBAET, YTO JI00OI M3BECTHOW ammapaT MOXKHO OTHECTH K OJHOM U3 1IecTh 00O03Ha-
yeHHbIX B cxeme rpyni: 3101, 3112, 3111, 3112, 4111, 4I12. PaccMOTpyM TUNUYHBIE KOHCT-
PYKIIMH arIaparoB B KayKJOW U3 YKa3aHHBIX TPYIIIL.

Paccmorpum rpynmy 31[1. Ha pucynke 2 npeacraBieHa cxema KJIACCUYECKOTO LHPKY-
JSIMMOHHOTO Kiaccu(ukaropa ¢ mnojgadyeid MCXOAHOTO MaTepHalia HEMOCPEACTBEHHO B 30HY
cemapaiuy, IUPOKO MPUMEHSIEMOro 3a pyO0ekOM B pa3lMYHBIX OTPACISAX MPOU3BOACTBA,
O0COOEHHO B LIEMEHTHOM MNpPOMBIIUIEHHOCTH [6]. McxonHblii marepuan mojaeTcsi Ha Bpa-
HIAIONIYIOCS PACCEUBAIOLIYIO TapelKy I, ¢ KOTOpOM COeAMHEHbI CUCTEMA JIONACTEN 2 U BEH-
TUISATOpHOE Kosieco 3. B aTux anmmaparax MCHOdb3yeTcs MPUHIUI KOMOMHUPOBAHHOM Tpa-
BUTALIMOHHOW U IEHTPOOEKHOU Kiaccupukanuu. Menkuil poAyKT BEIHOCHTCS LIUPKYIH-
PYIOIIMM B anmapare BO3AYyXOM BO BHEIIHUN OyHKep, a KPYIMHBIM MPOAYKT BBITPYKAETCSA

N K

Pucynoxk 2 — LupkynsiiiuoHHBIN HACKITHON KinaccudukaTop rpymmbl 3111
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yepe3 BHyTpeHHUH OyHkep. XKamo3u 5 ciyxar 1 oTAeIeHUs MEJIKOH (ppaKkiuu OT BO3AyXa
Y JOTIOJTHUTEIBLHOM MPOAYBKU KPYITHOHN (paKIuu.

PerynupoBanue rpaHulbl pa3iAeaeHusl IPOU3BOJUTCS TIOBOPOTOM MM M3MEHEHHUEM KOJIH-
YecTBa JIONACTel 2, a TaKKe JAPOCCENMPOBAHUEM 4 LUPKYISALUOHHOIO MOTOKA. AmNmaparsl
rpynmsl 311 oTiIMyYaroTCs BBICOKOW MPOU3BOAUTENBHOCTHIO (10 150T/4), HO M3-3a HHU3KOM
CTENEHU YJIaBJIMBaHUS MEJKUX YacTULl He 00ECIEUUBAIOT BBICOKYIO 3(PPEKTUBHOCTD paszie-
neHus B obmactu pazmepoB yactull MeHee 100 Mxm.

[Torounsle MUPKYIAMUOHHBIE Kiaccupukaropbl 3112 oTnuyaroTcs OT MpencTaBIEHHOIO
Ha PUCYHKE 2 TOJBKO TE€M, YTO MCXOJHBIN MaTepuai NoAaeTcs Ha KIacCHU(PUKALUIO C TOMO-
IIbIO JIONOJHUTENBHOIO OTOKA BO31yXa. B 3TOM ciydyae umeeTcss BO3MOKHOCTh BBIBOJIUTH
MEJKYIO0 (Ppakiyio U3 ammapara U30bITOYHBIM MOTOKOM BO3AyXa, 9()()EKTUBHO yIIaBIMBAThH
€€ B CIEUAIBbHBIX YCTPOWCTBAX U, TAKUM 00pa30oM, MOBBICUTh Ka4€CTBO PA3/EICHUS MEI-
KHX YaCTHII.

Haubonee xapakTepHbIM MPEICTaBUTENIEM POTALMOHHO-IIPOXOTHOTO HACHITHOTO KJIACCH-
¢ukaropa 311 sBusieTcs MMPOKO H3BECTHBIM Kiaccupukarop «MHKpOIIEeKe» (GpUpMbl
«Anbpriuaey [7]. cxonHblil MaTepual MogaeTcs B 30Hy cenapaiyu, OTpaHUYCHHYIO HalpaB-
JA0IUME Jtonatkamu 1 (pucyHok 3) M BpamaromuMuca guckamu 2. KpynHelid npogyKT
CHUMaeTcsi ¢ nepudepur 30HBI Cemapaliy HOXOM 3 U BBITPY)KaeTcs IIHeKoM. Menkas
(Gpakuus BMECTE C BO3AYXOM 4epe3 BEHTUIIITOPHOE KosiecO 4 BBIHOCHUTCS U3 KJIACCU(HUKa-
TOpa B IBLICOTAEIUTEIbHBIE YCTPOMCTBA. PerynupoBanue rpaHuibl pas3ieneHus MpoU3Bo-
IUTCA W3MEHEHHEM YIlla YCTAaHOBKHM HaNpaBJsAOMMX Jonatok. Knaccudukaropsl Tuma
«MUKPOTIIEKC» OTIMYAIOTCSA JOCTAaTOYHO BBICOKOH A((PEKTUBHOCTHIO B 00JACTH pa3MepoOB
gactul MeHee 100 MKM, OfHAaKO MpH MOBBIILIEHUH PACXOAHON KOHIIEHTpALMM MaTepuaia B
MOTOKE J0 1KI/KI KauecTBO pa3fefieHHs Pe3KO MalaeT B CBS3U C MEPErpy3KOH HCXOIHBIM
MaTepHuasoM U KpynHou ¢pakiuei nepudepun 30HbI cenapanuu.

4
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Pucynok 3 — PoTarimoHHO-poX0o1HOM HACBIMHOW KiaccudpukaTop «MUKpPOTIIEKS» HUPMBI
«ANBIINHEY

K rpynmne 3112 otnocutcs BIIK (pucyHok 4), KOTopbiii pa3paboTaH aBTOpaMU HACTOSIIEH
pabotsr [8]. Mcxomublii MaTeprall BMECTE C BO3yXOM IOIAETCsl B 30HY cemapaiuu, oopaso-
BaHHYIO BpallaloluMcs o0TekareneM poTopa 1, mpoduarupoBaHHBIM TUCKOM 2 U HAOOpOM
nuckoB 3. Menkasi pakuus BMECTE € BO3IYXOM BBIHOCUTCS M3 amllapara yepe3 BHYTPEH-
HIOIO YacTh POTOpPA C MOMOIIbIO BEHTHISTOPHOIO Kojieca 4 B MbUICOTACITUTENBHOE YCTPOil-
ctBo. KpynHast (ppakius yepe3 KOJBLEBYIO HIETb MEXAY MPO(UIMPOBAHHBIM AUCKOM 2 U
HaIpaBJIsIONIeH BOPOHKOM 5 BeIOpackiBaeTcs B OyHkep 6. PerynmupoBaHue rpaHuilbl pasze-
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JICHUS TTPOU3BOIMTCS U3MEHEHHUEM CKOPOCTH BpallleHUsl poTopa U pacxona rasza. Kak moka-
3aJM WCTBITAHUS TIPEACTABICHHBIA ammapar MO0 CBOMM XapaKTEpUCTHKAM HE YCTYIMaeT
kinaccuuxaropy « MUKpOIuIeKke», a 3pGEeKTUBHOCTD pa3fAeNeHus A TPAHUYHBIX Pa3MEpOB
MeHnee 100 MKM Tipu pacXogHOM KOHIIEHTpauu 0ombIie 1 KI/KT BhIIIE.

X [X
X [X
X

Pucynok 4 — PoTaniioHHbIi TPOXOAHOM MOTOYHBINA BO3AYIIHO-IIEHTPOOEKHBIH
KJ1accupukaTop

Knaccuduxarop, cxema KOTOpPOro MPHUBEACHA HA PUCYHKE 5 MOXKET OBITh OTHECEH K
rpymnne MHEBMaTHUECKUX MPOXOJHBIX HACBIMHBIX amnmaparoB 4I11, T.K. mepBUYHBIA BO31YX
CILY>KHMT TOJIBKO JIJISl TOJa4u UCXOAHOTO MaTepuasa B 30HY Cenaparui.

B nmpuHiumne, B JaHHBINA anmapar UCXOJAHBIA MaTepuai MOXET 3aChINaThCs JTIOOBIM JIPY-
UM CIIOCcOO0M, a MenKasi (Ppakiusi BBIBOAUTHCS W3 anmapara 4acThi0 BTOPUYHOTO BO3IYXA.
[To nanubM [9], anmapar obecnieunBaeT pasaeieHue B auama3zoHe 60 — 500 MM, oHAKO
s dexTuBHOCTH pazaenenus He npesbimaet E = 0,4.

B+M
- s+
B+ U
<«
B2
J —
B3
—
K

Pucynok 5 — IIpoxoanoi naceimuoi BIIK Tuma 4111
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TUnMUuHBIM TIpECTaBUTENIEM ITHEBMATHUYECKOTO IPOXOAHOTO TOTOYHOTO Kiaccudu-
karopa 4112 sBisieTcs Tak Ha3pIBa€MBbIN MTPOXOAHOM cenaparop (pucyHok 6). Bo3nyx BMecTe
C MCXOAHBIM MaTepUajiOM IMOCTYIAET Yepe3 aKCHAIbHO YCTAHOBIEHHBIN MaTpyOOK CHHU3Y U
3aKpy4HMBACTCS B BEPXHEW YaCTH ammapara HalpaBJISIOIIUME jonaTtkamu. KpymHas ¢pak-
1Sl OTAENSETCS OT HECYIEro MOoToKa BO BHEIIHMM OyHKep, a MeJIKas MPOXOJUT BMECTE C
BO3ZIyXOM K BBIBOJAHOMY MNaTpyOky. PeryaupoBanue rpaHuilbl pas3iejeHUE MPOU3BOIUTCS
M3MEHEHHEM YIJIa MOBOPOTA JIOMATOK U TIIYOWHBI TOTPYKESHHsI BBIBOAHOTO TAaTpyOKa.

5T8+M

\K
B+ U

Pucynok 6 — IIpoxoanoii notounsiii BLIK rpynmsr 4112

HecMmotps Ha mpocToTy, pa3HooOpasue KOHCTPYKLMH M HIMPOKOE PacHpOCTPaHEHHUE B
MIPOMBIIIJIEHHOCTH CTPOUTENIBHBIX MATEPUAJIOB M SHEPTETUKE, IPUMEHEHUE JAHHON IPYIIIIbI
anmnapaTtoB /IS Auana3zoHa pa3MepoB yacTtull MeHee 100 MKM MalonepcneKTUBHO U3-3a HU3-
KOW CTENEHU U3BJICUCHHS MEJIKON (PpaKIMy U3 UCXOAHOIO MaTepuaia.

W3 ananu3a OCHOBHBIX TEXHUYECKHX XapaKTEPUCTUK MPEACTABICHHBIX 3€Ch allaparos,
MPUBEICHHBIX B Ta0NMIlE, BHJHO, YTO 3a/lau€ BHICOKOA((HEKTUBHON KIAacCU(DUKAIMH TIO0-
pOLIKOB C pa3Mepamu dYactull menee 160 MkM Hamboiee TOIHO YIOBIETBOPSIOT PO-
TAlMOHHBIE MPOXOJIHBIE KIACCU(UKATOPBI. ITO OOBACHAETCS TEM, UTO B JaHHBIX alraparax
MOXHO HauOojiee ONTUMAJIbHO OPraHU30BATh A’3POAWHAMHUKY MBLJIETa30BOTO TMOTOKAa BO
Bpamarouieiics 30HE  cemapaluud, HWHTEHCU(UIUPOBATh MPOLECC MPOTHBOTOYHO-
LEHTPOOEKHOHN cerapalyy YacTHLl, UCIOIb30BaTh BBICOKOA(P(PEKTUBHBIE MbLICYIIABINBAO-
A€ YCTPOMCTBA.

Kpome Toro, poTannoHHO-IPOXOAHBIE KJIaCCU(UKATOPHI 00IaJal0T MUPOKUMU BO3MOXK-
HOCTSIMU PEryIMpOBaHuUs Ipouecca paszaesieHus. [IpumMeHeHre HACBITHBIX WM MOTOYHBIX
KJIaCCU(PUKATOPOB ONPEEIIAETCs, NMPEXIE BCEro, TEXHOJIOIMEW MPOU3BOJICTBA, B KOTOPOM
OHH YCTaHaBJIMBAIOTCS.
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Tabnuua — OCHOBHBIE TEXHUUYECKUE XaPAKTEPUCTHKH aIllapaToB

Jwnamnason rpa- IIpousBo-
OcrtporTa cema-
I'pynna Tun anmapara HUII pa3JieJeHus, JIATEIBLHOCTD, 1
MKM Kr/4q pau [1]
3101 «Polysius» Typ 4,8 [9] 40 - 100 85000 0,63
Muxkpormiekc
31 | 400 MP 3-300 1500000__25500000 0,7
800MP
32 BIIK-9 5-200 30-100 0,80
BIIK-1000 [3] 20-300 1000 — 3000 0,67
4111 «Saint Jacques» > 100 60000 0,4
4112 KTU O1,2 60 — 500 5000 0,

B nmanHO# paboTe paccMOTPEHBI TOJIBKO HEKOTOPHIE TUITMYHBIE KOHCTPYKIIMH aIlaparoB
U3 KaXJAOW TPYNIBl MPENJIOKEHHOW CHCTEMBI BO3IYIIHO-IICHTPOOEKHBIX KJIACCH-
¢dukaropoB. OHAKO TPEIOKEHHAS CHCTEMAaTH3aIHs, UCXOAsl U3 KOHKPETHBIX TpeOOBaHMIA
MIPOU3BOJICTBA, TO3BOJISCT MPEIBAPUTEIBHO TIPOBECTH BHIOOP HYKHOMW TPYIIITHI alaparos, a
3aTeM aHAJM3UPOBATh TOJILKO KOHCTPYKIIMHU, YIOBJIETBOPSIONIUME OOIIMM TPHHIIMIIAM JaH-
HoOM Tpynnbl. Takoil moaxon obecnednBaeT 3(h(PEKTUBHBINA BHIOOP ONTUMAIBHONW KOHCTPYK-
UM TSI TAHHOTO TPOM3BOJICTBA, UCKIIFOYACT OIMOKK B TIPUMEHEHHUH anmnapaToB, MPUHITH-
MUAJTHHO HE YIOBIETBOPSIOIIUX TTOCTABICHHBIM TPEOOBAHUSIM.
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AT'POTEXHOJIOI'MA

VK 631.16: 633.35
B.M. Camapos, O.B. Anoxuna

YEYEBHUIIA - HOBAA 3BEPHOBOBOBAS KYJIBTYPA

Yeueuna (Lens esculenta Moench) — ogHa U3 caMbIX JpeBHUX pacTEHUH, BbIIEIbIBaC-
Moe U ucnosbzyemoe uenoBekoM. Jlo 1914 rona Poccust ynosnerBopsiia moutu 80% mupo-
BOH nmoTpeOHOCTH B yeyeBuile. OCHOBHBIMY MPOU3BOJIAIIMMHU palOHAMH TOBapHON YeUeBH-
usl Obutn CapartoBckasi, Camapckas, [lensenckas, Huxeroponckas ryOepHUU, CTEMHBIC
paitonsl 3amagHoit Cubupu [1]. [Toutu Bcst mpousBoauMas 4edeBHIIA 1A HA SKCIIOPT.

B 30 — e roas! mutomaau moceBOB B HaIlle cTpaHe cocTaBuian 6ojee 1 miaH. ra. Ha mupo-
BOM DPBIHKE Y€YEBHUIA HKCIIOPTHBIX KOHJMUMUN OleHUBaeTcs B 3 — 4 pa3a JOpoXKe JTydlInX
coptoB nueHuusl [2]. B nocnegnue 20 — 30 neT moceBbl YEUEBUIIBI PE3KO COKPATHIIUCH, ATY
KyJIbTypy HpakTHuecku 3a0butn. Ilpeamomnaraercs, 4ro B mocjieIHUE TOJbl OHA 3aHUMAeT
momap nmocesa npumepHo 10 — 15 teic. ra, 310 0koj0 1,0 — 1,3 % oT oO1ie# miomanu mno-
ceBa 3epHO0000BBIX KyIbTYp B Poccuu [3].

[{leHHOCTh YEYEeBUIBI COCTOUT B TOM, YTO OHA SIBJSIETCS OTIUYHBIM MPEAIIECTBEHHUKOM
JUISL BCEX CEJIbCKOXO3SIICTBEHHBIX KYJBTYp, KYJbTypa OUY€Hb cla00 Mopa)kaeTcsl BpeauTe-
JSIMU U OOJIE3HSIMU, HE TIOJIETaeT, ABJIAETCA OTIMYHBIM KOPMOM JIJIsl BCEX BUJIOB KUBOTHBIX,
a TaKKe LIEHHas NuIIeBas KyabTypa [4, 5].

OKclepuMeHTalbHas 4acTh paboThl mpoBeneHa B crenmHod 30He Cpenuero IloBomkbs
(Camapckas obnactb, Hedreropckuii paiion). IlouBeHHBIN MOKPOB ydacTKa THUIUYECH IS
ATOW 30HBI U TPEACTaBIIEH YEPHO3EMOM B OOBIKHOBEHHOM MAaJIOTYMYCHBIM, CPEIHEMOLI-
HBIM, TSDKEJIOCYTJIMHUCTBIM. MOIIIHOCTh TyMYCOBOTO TOpU30HTa Kojebnercs ot 20 1o
23 cM, coaeprkanue rymyca — 4,2 %, peakiusi HOYBEHHOTO pacTBopa OJM3KO K HEUTpaibHOU
pH 6,6. Conepxanne moasmwkHoro ¢ocdopa 1 0OMEHHOTO KaJlusi COCTaBIISET COOTBETCT-
BeHHO 78 1 175 MI/Kr mouBbI. DTO Jy4IlIKE MMaxaTHO — MPUTOAHbBIC TIOYBBI paliloOHa HEJO0CTa-
TOYHOTO yBJIXKHEHUS [4].

IInotHocTe mouBel B ciioe 0,5 M cocraBisger 1,1 F/Ms, TBEPIOH (a3bl COOTBETCTBEHHO
paBHa 2,6 — 2,7 I/M’, HANMCHBIIAS BIATOEMKOCTB TTOYBBI B BEPXHEM MOIYMETPE COCTABIISICT
25, 8 %, a nus cnost 0,5 — 1,0 metpa 20,1 %.

CpenHuii MHOTOJIETHUI MOKa3aTelb YBIAXXHEHUA 11 paiioHa ucciegoBanuii ['TK — co-
crasiser 0,6. 2009 — 2010 rogsr 6sun 3acynuiuBbie ['TK coctaBun 0,4 u 0,1. 2011 rox
cpenneyBnaxxHEHHbIN ['TK cocrasmn — 0,8.

YPOoKalHOCTh — BayKHbIM SKOHOMUYECKHUI MMOKA3aTellb, HO OH HE JIAeT MOJIHOTO MPEICTaBIIE-
HUSI O 3aTpaTax U MOJYYEHHbIX SKOHOMUUYECKHUX MpubaBkax. B mociemHue rosl MMPOKOE pac-
MPOCTpaHEHHE MOTy4YriIa oleHKa 3((HEKTUBHOCTH TOTO WM MHOTO TEXHOJIOTHYECKOTO MpHUemMa
I10 OKYIIAa€MOCTH 3aTpaT JOMOJHUTEIBLHON IIPOLYKIUEH.

OnHako ¢ mepexoa0M Ha TMOJHBIA XO3SIMCTBEHHBIM pacueT, caMOPHUHAHCUPOBAHUS TP yUeTe
MHOTOYKJIATHOCTU B CeNIbcKOM Xo3stiicTBe Poccuu Bce Oonbliiee pacnpocTpaHEHHE MOTydaeT
OLIeHKa 3((PEKTUBHOCTH TEXHOJIOTUYECKHUX MTPUEMOB 110 OMOIHEPTeTUIECKUM MOKA3aTesIM. JTO
TpeOyeT OT CIIEIMAINCTOB 3HaHHE OCHOB pacyeTa OMO3HEPreTHUECKOI AP PEKTUBHOCTH.

[Ipu Bo3aETBIBAHNM CEITLCKOXO3IHUCTBEHHBIX KYJIBTYP TEXHOJIOTMUECKUE MPHEMBbI HEOOXOIMMO
OLIEHMBATh B OMOIHEPTeTUIECKUX BEJIMUMHAX, YTO CIIOCOOCTBYET O0Jiee 0OBEKTUBHOM OIICHKE.
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Kak mokaspiBaet aHaim3 Tabnuilbl 1 paHHUIN CPOK MOCEBA YEUYEBUIILI TIPH PSIJIOBOM U Ue-
pe3psAIHOM crioco0ax Aayl MOJOKUTEIbHBIN pe3ynbTar. CaMblil BBICOKUH TPHUPOCT OOIIeH
SHEPTUU OKa3aJICsA MPU PSIOBOM CIocoOe moceBa ¢ Hopmamu BbeiceBa 3,0 — 3,5 myH/ra BCXo-
KHUX CeMsH, ImpupocT coctaBuia ot 7,17 no 9,96 I'Jlx ¢ kaxaoro rekrapa. [Ipu 3aBbIIeHHBIX
HOopMax BbIceBa 4,0 — 4,5 MIIH/Ta BCXOXKUX CEMSH OH ObUT B 5 — 6 pa3 HUXKE, COCTaBUB BCETO
0,92 T'[Ix/ra pu HOp™ME 4,5 muH/Ta u 2,25 I'Jx/ra npu HopMe BbiceBa 4,0 miH/Ta. A de-
pe3psaHbIi Tpu HOpMe BhiceBa 1,8 — 2,0 muH/ra coctaBunu ot 2,47 no 8,11 I'JIx/ra.

Tabmuma 1 — bruosHepreTyeckas OIeHKa TEXHOJIOTMUYECKUX MPHUEMOB BO3JICBIBAHHS Ueue-
BHUIIbI Ha 3€PHO

CoBOKYyIHBII
Hopwma BbI- 3arpatsl co- N N
. o cOop oOrei [pupoct obeit
ceBa, YpoxkalHOCTh, T/Ta | BOKYIHOW 3HEp- y
MUTH /v run, TJTic/ra SHEPruu, sHeprum, I'[{x/ra
) ’ I'JI>x/ra
Cpox moceBa 10 mast — psA0BO# TTOCEB
3,0 1,07 14,87 22,04 7,17
3,5 1,22 15,17 25,13 9,96
4,0 0,86 15,47 17,72 2,25
4,5 0,81 15,77 16,69 0,92
Cpox moceBa 10 mast — uepe3psIHbBIN TT0CeB
1,5 0,58 13,92 14,00 0,08
1,8 0,82 14,42 16,89 2,47
2,0 1,11 14,76 22,87 8,11
2,3 0,90 15,06 17,44 2,38

[Ipu mo3mHEM cpoke U psaaoBoM rocese (20 Mast) MOJI0KUTEIBHBINA IPUPOCT O0IEH YHEPTUU
OKa3ajcs TOJBKO MpH HOpMe BbiceBa 3,5 mun/ra 1,52 I'Jlx/ra. Ilpu yepespsaHom crocode
MOCeBa TOJIOKUTENLHBIA MPUPOCT OOIIECH SHEPrHM OKazajics TOJbKO B BapuaHTax 1,8 — 2,0
miH/Ta u coctaBmi 0,59 no 1,51 I'/Ix/ra (Tabnuna 2).

Tabnwuia 2 — buosHepreTryeckas OreHKa TEXHOJIOTMYECKUX MPUEMOB BO3/IC/IBIBAHHSI  UCUEBH-
16l HA 3€PHO

. . i B
% = 3atpatsl COBOKYIHOM 3Hepruu, I [1K/ra Box | % %
S g S T2E¢E g R
Wb ] 2] ~
= 5 GRS Bo3zznenbiBaHus, CeMeHa, O6ume E‘Li % é § =
g = S ybopka OUNCTKA, % S EC = E
o) o o a &
ax > CyIIKa © =2

@]
Cpoxk nocesa 20 Mas — psiI0BOM MTOCEB

3,0 0,63 12,97 2,31 15,28 15,29 0,01
3,5 0,83 12,97 2,61 15,58 17,10 1,52
4,0 0,52 12,97 2,91 15,88 10,92 -4,96
4,5 0,46 12,97 3,21 16,18 9,68 -6,50
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[Iponomkenue TabIuIL! 2

. . w £
% é 3atpatsl COBOKYIHOM 3Hepruu, I [1K/ra Bos L QE’{ %
z £ z s =5 5L 8 R
= 5 GRS Bo3zznenbiBaHus, CeMeHa, O6ume E‘% % 5( 5 =
g = 2 ybopka OYHCTKA, % § z % E
o) o o a &=
T > CyIIIKa @} = :,i:

Cpoxk mmocesa 20 Mast — 9epe3psTHbIH

1,5 0,43 12,97 1,25 14,22 9,04 -5,18
1,8 0,63 12,97 1,52 14,49 15,22 1,51
2,0 0,75 12,97 2,10 15,07 15,66 0,59
2,3 0,72 12,97 2,47 15,44 15,02 -0,42
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VJIK: 631.582
B.M. Camapos, H.H. Yymanosa

OBOCHOBAHHOE YEPEJOBAHMUE KYJIbTYP KAK ®AKTOP
PEI'YJIMPOBAHUSA COPHAKOBOI'O KOMIIOHEHTA IEHO3A 1
BUOJOTHYECKOM AKTUBHOCTH IOYBBI

Okonornyeckas cutyanus B KemepoBckoi 00iacTd HECMOTPsl Ha 0o0IIee COKpalleHHe
MPOU3BOJICTBA XUMUUYECKON, METaUTyprHYeCKOM U YroJabHOM OTpacieil mpOMBINIIIEHHOCTH
OCTa€TCs HaNpsHKEHHOW. bronorndeckuii KOHTPOJIb 32 OKPYKAIOIIEH Cpelol BKIIIOYAET JIBE
OCHOBHBIE TPYMIBI METOJOB: OMOMHIMKALMI0O U OMoTecTUpoBaHHE. buorecTupoBaHue —
MpOIeypa YCTAaHOBJICHUSI TOKCHYHOCTH CPEJBI C MOMOIIBIO TECT — OOBEKTOB, CUTHAIHU3H-
pyIOIIMX 00 OMACHOCTH HE3aBUCUMO OT TOIrO, KaKuhe BEIIEeCTBA BBI3bIBAIOT H3MEHEHUE
dbyHKIMN y TeCT — 00beKTOB. [IpMeHeHne B kauecTBe OMOMHAMKATOPOB pacTeHUM (peauc,
Kpecc-canar) Mo3BOJISIET TPOBOAUTH OMOMOHUTOPUHT MOYBHI [5].
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SIpoBas Msrkas NMiIeHHUIA B CTPYKTYpeE IIOCEBHBIX IUIOIIANEH, Kak B Poccun, tak u Keme-
POBCKOM 00JIaCTH 3aHUMAET JOMHUHUpYoIiee noioxkenue. B 2011r. [lnomaas mocesa B 00-
nactu coctaBuia 470 Teic. Ta, pu cpenHeit ypoxaitHoctu okono 20 /ra. K coxanenuro,
YPOKalHOCTh 10 ToJlaM HecTaObuiIbHA, U OJHON U3 MPHUYUH STOTO MOXKET OBITh HE COOJI0-
JICHUE 3B€HA CUCTEMBI 3€MJICENNS — NPEIIIECTBEHHUKA. MI3BECTHO, UTO IPU MOHOKYJIBTYPE
Hen30eXHO HACTyMaeT Mporpeccupyronias yrpara MioJ0poausl, YTO CBSI3aHO C HapacTaro-
MM TOKCHUKO30M IUIOJJOPOTHOTO CJIOSI 00YCIIOBIEHHOTO HAKOIJICHHEM KOJMHOB (4arie ¢e-
HOJIBHBIX ) ¥ TIPUBOJISIINX K CHUKEHHUIO YPOIKAMHOCTH KYIbTYp [2].

B s1o#t cBsizu HeoOXoauMa OleHKa OMOJIOTrMYEeCKOW aKTUBHOCTHU IMOYBBI MOCTE pa3iny-
HBIX MPEIIIECTBEHHUKOB M0 BCX0XKECTH U POCTOBBIM IMOKA3aTENIAM TECT — KYJIbTYp U (PuTO-
CaHUTAPHOE COCTOSHUE TIOCEBOB MIIEHUIIBI — YTO M OBLJIO IEJIBbI0 HAIIMX MCCIEI0BAaHUI.

OO0beKT U MeTOAMKA HCCJIeJOBAHMUIL.
B kadecTBe 00BEKTOB HCCIIEIOBAHMSI CITYKUIIU:
® [IOYBEHHbIC OOpa3lbl MMOCIE MPEAUICCTBEHHUKOB (YMCTBHIM Map, OAHOJETHHE TPAaBbI,

TIIIEHUIIA);

e copT sApoBOMl MsArko mmeHuibkl HoBocuOupckas 29 (¢ HopMo#l BwiceBa 6,0

MJTH.BCX.CEMSIH);

e copHas (iopa arpopuTOIICHO3A.

Uccnenoanus npoBoaminuck B 2010r B xo3siictBe CIIK «ApunnueBckuit»y JIeHUHCK —
Kysnenkoro paitona KemepoBckoii obnactu. B mepuos uccienoBanuii MpoBOAMINCH Cie-
IYIOIIHE YIEThI M HAOTIOACHUS C UCIIOTH30BAHUEM OOIICTIPUHSITHIX METOIHK:
® ONpe/eeHre BUIOBOTO COCTaBa COPHSIKOB, MX YHUCICHHOCTH U ()OPMUPOBAHHUH THIIA 3a-

COPEHHOCTHU KOJIMYECTBEHHBIM METOJIOM B (pa3bl KyIieHUsT U co3peBanus [1];

e (eHonornveckre HaOIIONCHUS U ONPECIICHUE SJIEMEHTOB CTPYKTYPbI ypoxKasi 0 METO-

ke ['ocynapctBeHHoro coproucnbitanus (M., 1985);

e OuoJoTHYECKass aKTUBHOCTH IMOYBBI METOJOM OMOTECTHPOBAHUS C UCIOJIB30BAHUEM CE-

MSIH U IPOPOCTKOB TECT — KYJBTYp (peauc, kpecc-canart) [4].

Pe3yabTaTel nccjie10BaHus

K dakropam, mpuBOASIIMM K CHIKEHUIO YPOKAWHOCTH, OTHOCHUTCS] HAJIMUYKE B MOCEBaX
COpHBIX pacTeHUl. B HacTosmee Bpems Ha nmojsx 3anaaHo CuOupu HaCUYUTHIBAETCS OKOJIO
300 BumoB copHbix pacteHuid, 100 U3 KOTOPBIX peAKUE WU CIy4alHbIE, a OCTAIbHBIE Mac-
coBble. COpHBIE PACTCHHS SIBISIFOTCSI 00S3aTEBHBIM (HJIM TOYTHU 00sI3aTEIHHBIM) KOMIIO-
HEHTOM arpo(UTOLIEHO30B, KOTOpbIE MPU KOHTPOJIUPYEMON UYUCICHHOCTH BHJA HE CHH-
KAIOT ypokasi U CTaOMIM3UPYIOT OOCTAHOBKY B arpo(UTOIIEHO3€ M BUIOBBIM COCTaBOM.
Pasmep motepb omnpeaenseTcss ypOBHEM 3aCOPEHHOCTH M BUIOBBIM cocTaBoM. COpHSKH
PacXoAyroT BJary W 3JEMEHTHI MUTAHUS, pe3epBaTOphl Ooje3Helt u Bpexureneit [7]. s
YCHEHMHOT0 KOHTPOJISI HaJl YMCICHHOCThEO COPHOTO KOMIIOHEHTAa B COBPEMEHHOM CEJIBCKO-
XO35IICTBEHHOM MPOM3BOJICTBE YCIEIIHO IPUMEHSIETCS YepeI0BAHNE KYJIbTYpP B CEBOOOOPO-
te. M3BecTHO, 9YTO OECCMEHHOE BO3IC/IBIBAHUE JIFOOON KYJIbTYpPhl MPUBOIUT K YBEITHYCHUIO
KOJIMYECTBa MHOTOJIETHUX COPHBIX pacTeHHil. 3aCOPEHHOCTh MOCEBOB B CEBOOOOPOTAX 3a-
BHUCHT OT yJEJIBHOW JTOJIM 3€PHOBBIX KYJBTYD.

OO6cnenoBanye NIIEHUYHOTO arpoPHUTOIECHO3a MPOBOIMWIOCH ABXK Bl — B (ha3y KyIICHHUS
u B (ha3y co3peBanus. Hamu BbIsiBIeHO 16 BUIOB COpPHSKOB, MPEICTABICHHBIX KaK MaJlo-
neTHuMU — 62,5 %, Tak 1 MHOTOJIETHUMU COpHsIKamMu — 37,5 %. MakcuMalibHOE YUCIIO COp-
HSKOB B (hazy KyIlIeHHUs HAOIIOAIoCh B TOCEBAaX IMIICHUIIBI 1O OJHOJIETHUM TpaBaM —
27 urr/m°. YHCIEHHOCTh COPHSKOB B IEHO3¢ IIICHMUIB [0 YMCTOMY Hapy HE MPEBBIIIACT

145



nopora BpeIOHOCHOCTH. B ¢a3y co3peBanus gurocanutapHoe 3HaYCHUE MPEIIIeCTBEHHH-
KOB coxpansiercs (Tabmuma 1).

Tabmuma 1 — UKCIIEHHOCTh COPHSKOB B MOCEBAX MINEHUIIBI IO Pa3IMYHBIM MPEIICCTBEH-
HHUKaM, /M

da3a KylmeHus ®da3a co3peBaHus
[IpenmecTBEHHUK | MajOJIETH. | MHOI'OJIETH. BCETO MAaJIOJIETH | MHOTOJIETH. BCETO
YucTelil nap 8 1 9 7 1 8
Onuosernue 19 8 27 16 6 2
TpaBbl
ITmenwuna 15 8 23 8 4 12

JlIoMHUHHUpOBaHUE B MOCEBHBIX KYJIbTypaX SPOBBIX PAHHUX U KOPHEOTIPBHICKOBBIX COPHSI-
KOB TIO3BOJISIET HaM CJIeNIaTh BBIBOJ O (POPMUPOBAHUH SIPOBO-KOPHEOTIIPHICKOBOT'O THUIIA 3a-
COPCHHOCTH M  YTO MPEIIIECTBEHHUK Ha (popMHpOBaHME THUTA 3aCOPEHHOCTH HE BIIMSCT,
TOJILKO Ha YUCIEHHOCTb.

[TokaszareneM OMOJIOTUYECKON aKTUBHOCTH TOYBHI SIBISIETCSI BCXOXKECTh M POCTOBBIE Pe-
aKIUU TECT — KyAbTyp. OlleHKa CTENEHU MOYBOYTOMIICHHUS TI0 BCXOKECTH CEMSIH peauca u
cayaTa ToKasala, 4To MOJIsl MOCIe PA3IMYHBIX MPEANICCTBEHHUKOB UMEIOT HU3KYIO CTETICHb
MOYBOYTOMJICHUS, YTO CBHJIETEIBCTBYET O I€I€CO00pPa3HOCTH MX HCIOIb30BaHUsA. Bcexo-
KECTb ceMsH peauca BappupoBasa oT 80 % 10 92 %, cemsan canarta ot 74 % no 96 %.
CpenHell CTENCHBPIO TMOYBOYTOMIICHHSI XapaKTEPHU3YeTCsl MPEIIICCTBEHHUK OJHOJICTHHE
TpaBbl MPU BCXOKECTU ceMsH canata — 74 %. [IpopaimuBanue ceMsiH TECT-KYIbTYp U JUTHHA
KOPEIIIKOB B MOYBEHHBIX BBITSDKKAX MOYB TAK)KE MOKa3aja HU3KYIO CTENEHb TMOYBOYTOMIIC-
HUs. MakcuManbHBIM POCT KOpHEH HaOro1anyu Ha KoHTpoJie (Boxa) — 8,0 cM, Ha BTOPOM
MeCTe — JJIMHA KOPHEW B TOUBEHHOM BBITSKKE MOCJIE MapOBOTo mojist 7,5 cM (Tabiuna 2).

Tabnuna 2 — OneHka CTENEeHN TOYBOYTOMIICHUS TTOJICH 110 BCXOKECTH U POCTOBBIM MOKA3a-
TEJISIM TeCT-KyJbTyp, 2010 T.

Bcexoxkects ce- CreneHb MOYBO- Jnvna
MSTH YTOMJICHHSI KOPEIIKOB Crenenn
[IpenmecTBeHHNK
pemuc | canar peamc canar cM MOYBOYTOMJICHUS
Kontposs (Boga) 98 97 - - 8,0 -
UucTelii map 92 76 HHU3Kas HHU3Kas 7.5 93,7
OnHoneTHHE
TpaBbI 80 74 HU3KAs | CpemHsis 6,8 85,0
ITmenuna 34 86 HHU3Kas HHU3Kas 6,5 81,2

[TomyueHne BBICOKOTO ypoiKasi BBICOKOTO ypoOkas MIIEHHUIIBI CTAaHIAPTHOTO KayecTBa
BO3MO’KHO TOJIBKO MPHU COOIOACHUN BCEX IEMEHTOB TEXHOJOTHH, B TOM YHUCIIE U MpEIIe-
CTBEHHUKa. MHOTrHE HCCIeA0BATENN OTMEYAIOT POJib MApOBBIX MPEAIIECTBEHHUKOB, KaK Ha
dhopMupoBaHue 3JIEMEHTOB MPOIYKTUBHOCTH, TaK U Ha OMOJOTHMYECKUN (haKTOp ILIOAO0PO-
ISt TIOYBHI [3; 6].

Hu3zkasi creneHb MOYBOYTOMJICHHMS, HaWMEHbIIAsh YHCICHHOCTh COPHSKOB B TOCEBAX
MIIEHUIIBI TIOCTIE MTAPOBOr0 MPEAIIeCTBEHHUKA MO3BOJIMIA C(HOPMHUPOBATH U BHICOKYIO ypO-
xaitHocTh copty HoBocubupckas 29, ona cocraBuia 28,3 1/ra. YpokallHOCTh MINIEHUIIBI TIO
OJHOJICTHUM TpaBaM c(opmupoBanach Ha ypoBHe 23,1 1/ra. MakcuManbHbIe MOKa3aTeln

146



AJIEMEHTOB CTPYKTYpPBI ypoxkas (KOJIMYECTBO COXPAHMBIIMXCS PACTEHUI, KOJIUYECTBO IMPO-
JTYKTUBHBIX CTeOJIel Ha pacTeHue, uuciio 3épeH B kKonoce, Mmacca 1000 3épeH) KyIbTypHBII
KOMIIOHEHT Takke (POpMUPOBAI O MPEALUIECTBEHHUKY YUCTHIN nap (Tadnmua 3).

Tabmuia 3 — YpoxaltHOCTh TIIIEHUIIBI U 3JIEMEHTHI €€ CTpyKTYpbl, 2010 T.

DNeMeHT CTPYKTYPHI [IpenmecTBeHHUK
ypoxxas Yuctelit nap OHOJIETHHE TPABHI [Twenuna
KomnmuecTBo v}33omen2mnx 594 506 482
PaCTCHHH, IIT/M
KonuuectBo cochaHHB-2 404 308 363
IIUXCS PACTCHUM, IIT/M
KonwuecTBo mpoayKkTHB- 399
HBIX CTeOJIeH, IIT/M° 414 410
IIponykTrBHas KyCTH- 1,09 1,04 1,02
CTOCTh
Uucno 38peH B Kosoce, MIT. 24 22 22
Macca 1000 3épen, T 35 31 30
YpoxaitHOCTb, 1/Ta 28,3 23,1 21,8

BrniBoani

1. PerynaropoM (pUTOCAaHUTAPHOTO COCTOSIHMSI TOCEBAa M HU3KOW MOYBOYTOMIIIEMOCTH
BBICTYNAET YUCTHIN Map.

2. YncneHHOCTh COPHSIKOB B IIOCEBaX BO3PACTAET OT YHCTOIO Mapa K 3€pHOBOMY IpE/liie-
ctBeHHUKY. Habmrogaercs: hopMupoBaHue sipoBO-KOPHEOTIPHICKOBOTO THITA 3aCOPEHHOCTH.

3. MakcuMallbHYI0 YpOKaHOCTh copT mimieHuisl HoBocubupckas 29 GpopmupoBan mo
MPEeAIIECTBEHHUKY YUCTBIN Map.
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VJIK 631.81
O.U. Ilpocannuxosa, T.Il. Kneenuna, T.B. Cnaokosea

BAJIAHC IIMUHKA ITPH BO3/IEJIBIBAHUMH SIPOBBIX 3EPHOBBIX KYJIBTYP B
JJECOCTEININ U CTEITHOM YACTHU KY3HEIIKOI KOTJIOBUHBI

[Ipu Bo3/€BIBAHUY CENBCKOXO3SIMICTBEHHBIX KYJIBTYP HEOOXOIUMO 00OpaniaTh BHUMaHHUE
Ha cOaNaHCUPOBAHHOCTh, KaK MaKpOAJIEMEHTOB, TaK U MUKpod3JeMeHToB. baianc Mukpo-
3JIEMEHTOB B MIOYBE — 3TO KOJIMYECTBEHHOE BBIPAXKEHHUE MPOLECCA, YUUTHIBAIOIIETO BCE UC-
TOYHUKH UX MOCTYIUIEHUS U PacXxo/la B TEUEHUE ONPEJIEICHHOIO MPOMEXYTKa BpeMeHH. OH
BKJTFOYAET B €01 MPUXOIHYIO U PACXOJIHYIO YacTH [ 1].

Hamu npousBeneH pacuer OanaHca IUHKAa IPHU BO3JEIBIBAHUU SPOBBIX 3€PHOBBIX IO
ITIOYBEHHBIM OKpyraMm JIecOCTenu U crenHou yactu KysHenkon kotTioBuHbl. llnanupyemas
YPOKaHOCTh MPUHATA, UCXOIS U3 (PAaKTUIECKOU yPOKAHHOCTH, MOIYICHHOU B TYUIIUN TOA
MO KJIMMAaTUYECKUM YCJIOBHSM (32 MOCHEAHHUE MATh JIET), IO OCHOBHOW T'pYIINE XO3SIHCTB,
BXO/JIAIIUX B MOYBEHHbIE OKpyTa [2].

B npuxoanyto gacte 0ananca BXOIAT CIEAYIOIINE HCTOYHUKU UX MOCTYIUICHUS: OpraHu-
YecKue U MUHEpaibHbIe yI0OpeHHUs, TOCEBHOW MaTepHal, MOKHUBHbBIE U KOPHEBbIE OCTAT-
KM, TOCTYIUICHHE C aTMocepHbIMU ocaakamMu (kuakue u TBepasie). [loctymienue Zn B
MOYBY € YAOOpEeHHUsIMU B Jiecoctenu coctaBisieT 15,1 %, B crennoit yactu — 19,0 %, u3 Hux
OobIas 4acTh MOCTyHaeT ¢ opraHudeckuMu yaoopenusmu 14,3 % u 18,3 % coorBeTcT-
BEHHO; C KOPHEBBIMHM M MOXHUBHBIMU ocTaTkamu noctymnaet 18,7 % u 25,7 % cootBerct-
BEHHO (PUCYHOK 1).

Koaddunmentsr BeIxoga KOPHEBBIX U MOKHUBHBIX OCTATKOB OTHOCHUTEIBHO YpOXKasi Oc-
HOBHOW MPOYKIIMU B3SITHI IO BUJAM KYJIbTYp [3].

Jlecocrens Ky3Henkon KOTIOBUHBI Crennas yacth Ky3HeIkoi KOTJIOBUHBI
30,32
8 15,94
8,46 11,08 11,3 I
3,24 4,04
> . - [ |
! * 3 4 5 1 2 3 4 5

YcnoBuble 0003HaueHus: 1| — MuHEpanbHbIe yI00OpeHHs; 2 — OpraHu4eCKHil ynoOpeHus; 3 —
CeMEHa; 4 — MMOKHUBHBIE U KOPHEBBIE OCTATKH; 5 — aTMOC(EPHbIE OCAAKH
Pucynok 1 — Ilpuxoansie crateu Zn, %

Cnenyromast craThs npuxoja Zn B OajaHce — MOCTYIUIEHUE C IOCEBHBIM MaTepUalioM, B
necoctenu 5,5 % u B crenHod yacTH 6,5 %; ¢ aTMochepHbIMU OCaJIKaMH TOCTYTaeT Hau-
Oonbiiee komudyectBO Zn u cocraBiser 60,7 u 48,8 % cOOTBETCTBEHHO (pUCYHOK 1,
tabmumna 1).

PacxoaHble cTaThy BKJIFOYAOT: BBIHOC Zn YpOXKaeM OCHOBHOW M MOOOYHOM MPOIYKIUH,
IIOTEPU 34 CUET IPO3UHU, C MOBEPXHOCTHBIA U BHYTPUIIOYBEHHBIM CTOKOM BOJbI. BriHOC Zn
ypO’KaeM 3epHOBBIX KYJIBTYpP C Y4€TOM MOOOYHOM MpoAyKIMHU cocTaBmi 55,61 1/ra B neco-
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crenu 1 60,07 1/ra B crenHoi yactu Ky3He1Koi KOTJIIOBUHBI; TOTEPH 33 CUET IPO3UU COCTaA-
Buwin 0,09 u 0,04 % coorBeTcTBeHHO. C MOBEPXHOCTHBIM U BHYTPUIIOYBEHHBIM CTOKOM BO-
16l B 1ecoctenu BeiHocuTes 12,0 %, B cTenHoi yactu — 6,6 % (tabnuma 1).

Tabnuna 1 — bananc nuHKa Mpu BO3AENBIBAHUU SIPOBBIX 3€PHOBBIX KYJIbTYpP B JIECOCTENH U
cTenHoi yacTu Ky3HelKon KOTIIOBUHBI

Jlecoctens Kysnerkoii koTiio- | Crenmnas gacts Ky3uerr-
CTaThy Gananca BHHBI KOU KOTJIOBHHEI
r/ra % r/ra %
C YIOOpEHHUAMHU. : 9,0 15,1 11,8 19,0
MUHEpaTbHBIC 0,50 0,8 0,42 0,7
OpraHu4ecKue, B T.4 8,46 14,3 11,4 18,3
HaBO3 1,45 2.4 1,47 2,4
=
S cojoma 7,01 11,8 9,91 16,0
S
= ¢ ceMeHaMu 3,24 55 4,04 6,5
C KOPHEBBIMU U MO>KHUBHBIMHA OCTaTKaMU 11,08 18,7 15,94 25,7
¢ aTMOC(EPHBIMHU OCaIKaMH 36,0 60,7 30,32 48.8
BCETO 59,28 100 62,10 100
BBEIHOC ypO’KaeM 55,61 87,9 60,07 93,4
— MOTEPH 32 CUET IPO3UHU 0,06 0,09 0,024 0,04
°
> o N
5 MMOBEPXHOCTHBIN ¥ BHYTPUIIOYBESHHBIN 7.56 12,0 4,240 6.6
A CTOK BOJBI
BCETO 63,2 100 64,3 100
BAJIAHC -3,95 -2,23

bananc Zn npu Bo31enbIBaHUM 3€PHOBBIX KYJBTYpP B JIECOCTENH M CTENMHOU 4dacTh Ky3-
HEIIKOW KOTJIOBHUHBI CKJIAJBIBACTCS OTpUIATeIbHbIN —3,95 u —2,23 r/ra. [IpuBenéunsie nud-
PBI CBHJIETENILCTBYIOT O HEOOXOIMMOCTH BHECEHUE ZNn MPU BO3JIEIBIBAHUH 3€PHOBBIX KYJIb-
TYp 1O IOYBEHHBIM OKpPYyTaM.
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VK 633.12:631.445.4
B.M. Basicos

CIIOCOBbI IOCEBA U HOPMbI BBICEBA I'PEUMXU HA YEPHO3EMAX
BBIIEJJOYEHHBIX JIECOCTEINA"

I'peunxa moceBnas (Fagopyrum esculentum Moench) 3anumaer oco6oe MecTo B 3emiie-
nenuu ANTaiicKOro Kpasi BBUAY XOPOLIUX OMOJOTHMYECKUX, XO3SMCTBEHHBIX U arpOTEXHU-
YecKux KauecTB. B mocnennue ronpl Ha Antae rpeunxoit 3aceBaercs 300 Twic. Ta u Oosee.
OpHako mpOMBIILIEHHbIE 00BEMBI TPOU3BOJICTBA 3€pHA ATOW KYJIBTYPbl BO3PACTalOT ME-
JICHHO W3-3a HU3KOM ypoxaitHoctu (0,6 — 0,8 T/ra), HECMOTPS HAa BBHICOKHE OMOJIOTHYECKHE
Bo3MOxHOCTH (2,5 — 3,0 1/ra). [lonmydeHne HU3KUX ypO’KaeB TPEUUXHU CBS3aHO C HEIOCTA-
TOYHON HM3YyYEHHOCTHIO OTIENbHBIX AJIEMEHTOB TEXHOJOTMHM €€ BO3/EJbIBAHUS B MECTHBIX
yclIoBUAX. B ¢Bsi3U € 3TUM, LIeJh HAIIMX MCCIEAOBAHUIM MpeaycMaTpuBaia u3ydyeHue BIIus-
HUS CIIOCOOOB TIOCEBAa M HOPM BbICEBA Ha YPO>KaHOCTb TPEUMXH MOCEBHOM B JIECOCTEITHON
30HE AJNTalCKOTO Kpasi.

[Tonesbie nccnenoBanus npooauiauck B 2009-2011 rr. B yue6HOM x03s0icTBe ['OY «I1Y
57» Uenunnoro paiiona Antaiickoro kpas. OOBEKT HMCCIEIOBaHHI — rpedyrxa MOCEeBHas
copta Qukynse. [Tnomane yu€tHoil nensiHku — 64 M, MMOBTOPHOCTbH OTBITOB — 4-X KpaTHasl.

JIByX()akTOpHBIN MMOJIEBOM OMBIT MpeaycMaTpUBaJl M3Y4YEHHE CIEAYIOIIUX BapHAHTOB:
psanoBoit criocod mocesa (0,15 M), yepespsaansiii (0,30 M) u mmpoxopsaasbiii (0,45 u 0,60 m).
Hopwmsr BeiceBa — 2,5; 3,5; 4,5 muH. Bcx. 3€peH Ha | ra. KoHTposieM sBIisics BApUAHT pAJIO-
BOT'O CIocoba moceBa ¢ HOPMOi BeiceBa 2,5 MiH. cemsiH. PoH ynoopennit — N30P30K30,
cpok ceBa 5—10.06. JIi1s1 onbUIeHUS LBETKOB I'PEUUXU UCTOJIB30BAIM MEJOHOCHBIX MUYEN W3
pacuéra 2-3 cembu Ha 1 ra.

KomriekcHoe a3oTHO-(hochopHO-KamniiHOE yI0OpeHrne BHOCHWIIM JIOKAJIBHO TIPH MTOCEBE Ce-
sumkoit C3I1-3,6. Y4érl u HaOMI0IeHUS — OOIICTIPUHSATHIC B 3€MJISICITMN M PACTCHHUEBO/ICTBE.

[louBa OMBITHOrO y4acTKa MpeCTaBlieHa YEPHO3EMOM BBIIIETIOYEHHBIM MaJIOMOIIHBIM
CPEIHECYTIIMHUCTBIM, coliepxkaHue rymyca — 5,9 %.

['unporepmuyeckue ycaoBHs B TOJibl MPOBEACHUS UCCIEAOBAHUI MOKHO OXapaKTEpHU30-
BaTh ciaeayronmM oopazoM: o nanHeM ['Y (Antaiickuit [IT'MC) M — II Llenunnoe cymma
CPEIHECYTOUYHBIX TEMIIEpATyp BO3AyXa 3a MEpPUOJ OT BCXOJOB JI0 CO3PEBAHUS I'DEUUXU B
2009 r. cocraBuia 1212 °C, B 2010 r. — 1232, 8 2011 r. — 1279, npu cpeqHeMHOr0JIeTHEM
3HaueHun 1324 °C; ocagkoB BbINAJIO, COOTBETCTBEHHO — 166, 121, 103 MM, npu HOpME
147 mm; I'TK cocraBun 1,36; 0,98 u 0,80 mpu cpeagnemuoronetHeMm 3HaueHuu 1,09. Bere-
TallMOHHBIE NEepHoAbl xapakTepusoBaiuck: 2009 r. — kak Biaxsbsld, 2010 r. — cpengne
BJIKHBIN ¥ 2011 T. — yMEpEHHO 3aCyIUIUBBIN.

[lonydyeHHble JaHHBIC MO3BOJSIOT MPOAHAIU3UPOBATH AarpOTEXHUYECKUE MPUEMBL,
BIIUSIOIIME HA BCXOXKECTh CEMSH, 00ECIEUMBAIOIIYI0 POCT U PA3BUTUE PACTEHUM, UX CO-
XPaHHOCTb U MOCJEAYoIuUN yposxkail 3epHa [1]. Mccnenys noka3aTenu nojaeBoil BCX0XKECTH
CEMSIH U COXPAaHHOCTH PACTeHHMM I'peYMXU MOCEBHOM B 3aBHCHMOCTH OT CIIOCOOOB IMOCEBa
MO>KHO OTMETUTh WX 3HAUUTENbHBIE KOJIEOaHUs M0 BCeM BapuaHTaM ornbiTa. CaMas HU3Kas
BcxoxkecTh (58 %) xapakrepHa ans mmpokopsigHoro nocesa (0,60 M), camasi BbICOKas

" Ilauuble, MIPUBEIICHHBIC B CTAThE, IMONYYCHBI MpH BhITOTHEHNH TeMbl HUP: «CoBepIrieHCTBOBaHUE 3eM-
JIETIOJIb30BaHUS B JIECOCTENN ANTaCKOro Kpasi Ha OCHOBE OMOJIOTHUECKUX (DaKTOPOB», HOMEP TOCperucTpa-
mun 01 2 01 154485. UccnenoBanus BHIIIOTHEHBI B arpoTexHuueckoit nadoparopurn ®I'BOY BIIO «AnTaii-
CKasl rocyIapcTBeHHas akajaemus oopazoBanus uM. B.M. IlykmruHay.
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(71 %) — nns psgosoro. Illupoxopsinubiii (0,45 M) U yepe3psAIHbINA MOCEBbl UMEIOT MPU-
MEpHO OJIMHAKOBBIE MOKazarenu — 63—65 %.

AHanu3upys JaHHBIE 110 COXPAHHOCTH PACTEHUN TPEUnXM K yOOpKe MOKHO CKa3aTh, YTO
IIMPOKOPSAHBIE TTOCEBHI 00JIee )KU3HECTIOCOOHBI, YeM YEePE3PSIIHBIN U PSI0BOM, COOTBETCT-
BeHHO — 76—78 % u 65-70 %. Ha mmpoxopsaaubix nmoceBax pactenust GopMupyrotcs Oonee
MOIIHBIMH, OHU MOJIYYarOT AOCTATOYHOE KOJIUYECTBO MHHEPAIbHBIX AJIIEMEHTOB U COJIHEYU-
HOW paaualiy, COpHSIKU B Hadaie (pa3pl OyTOHM3aMN YHUUTOXAI0TCA repounnaamu. bomnee
TUIOTHBIN CcTe0JIeCTO rpeunxy Mo Ha3BaHHBIM (DaKTOpaM MPOUTPHIBAET Pa3pPEKEHHOMY MO-
CEBY, AK€ YUCThIE OT COPHSIKOB IMOCEBbI CAMO3ATEHSIIOTCS, pACTEHUSI B HUX KOHKYPHUPYIOT
3a TTUTaHWe, OBIBAIOT BBITSHYTHIMA M TOHKHMMHU, TOJIETAIOT, KOPHU PAa3BUBAIOTCS IJIOXO, B
pe3yabTaTe ITOr0 )KU3HECTIOCOOHOCTh TAKUX MOCEBOB YCTYIAET IIUPOKOPSIAHBIM.

B xone npoaenanHoi paboThl yCTaHOBIIEHO, 4TO Hanbosee 3p(HEKTUBHBIMU IO MOJIEBOU
BCXOKECTH CEMSIH U COXPAHHOCTHU PACTCHUH SIBIIAIOTCS HOPMBI BbiceBa 3,5 U 4,5 MITH. 3€peH
Ha 1 ra, cootBeTcTBeHHO — 63—72 % 1 79—80 %. YMeHblIeHHAs HOpMa BbIceBa (2,5 MIH.
BCX. 3¢peH Ha | ra), 3HaYMTENIBHO YCTYMAeT APYTMM BapuaHTaM, 37eCh U(pbI 00CyxKaae-
MBIX MOKa3arenen Hmke — 56 % u 75 %. OueBUOHO, BBICOKME HOPMBI BBICEBA CEMSIH YIIy4d-
IAI0T KOHKYPEHTHYIO CITIOCOOHOCTH BCXOJIOB, OHH JIyUIII€ TPOTUBOCTOST COPHSIKAM.

[To maennro K.A. CaBuiikoro [5] GoJbIioe Mpou3BOJICTBEHHOE 3HAYECHUE UMEIOT IIHUPO-
KOPSIHBIE TTOCEBBI IPEUMXH, HA YUCTBHIX OT COPHIKOB IMOYBAX OHHM 3HAYUTENHHO dPPEKTUB-
Hee CIUIONIHBIX PAIOBBIX. JIMCTOBask MOBEPXHOCTh IPEUUXHM Ha IIMPOKOPSTHOM IOCEBE B
1,3—1,4 paza Gomblie, 4eM Ha CIUIOIIHOM, YTO CIIOCOOCTBYET MOBBIIIEHUIO MPOAYKTUBHO-
ctu porocunTe3a (Du.mp.) y pacTeHH MHUPOKOPSATHOTO MoceBa B (pa3e miog000pa3oBaHus
B 1,5-1,9 paza. Hamu HaOmroneHus OATBEPKIAOT 3TH PE3yIbTaThl, B 3aBUCUMOCTH OT
IMIMPUHBI MeXIAYPSAANI TJIOMAAbh JUCThEB Bo3pacTaeT B 1,4 paza B Mojb3y pa3pekeHHOTO
MOCEBa, YBEIMUYEHHE HOPMBI BHICEBA TaK K€ CIIOCOOCTBYET POCTY aCCUMMIIALIMOHHOM IO-
BEPXHOCTH MPUMEPHO B 1,5 paza.

dopMupoBaHUE TIOIAAN JTUCTHEB IPEUYUXU B 3aBHCHUMOCTHU OT CIloco0a MoceBa U HOP-
MBI BBICEBA TIOKA3bIBAET, YTO HA MPOTSHKEHUU BCEH BETeTalliy HAOMI0AAeTCS UX BIMSHUE HA
pa3Mep nucToBoi moBepxHocTH. K mepuoay Havana miogoo0pa3oBaHMsl STOT MOKa3aTelb
OBICTPO HaApacTaeT, a 3aTeM YBEIUYMBAETCs, HO He cyllecTBeHHO. Hamm naGmioaenus ro-
BOPSIT O TOM, YTO B YCJIOBHSX JIECOCTENH AJNTANCKOTO Kpas TUIONIA/b JIMCTHEB TPEUNXU B
(hasy rogoobpazoBanms cocrasisier 48,9 — 69,8 Thic. M/ra (Tabumma 1).

Tabmuma 1 — [Inomanp TUCTHEB M MPOAYKTUBHOCTH (POTOCHHTE3a MOCEBOB TPEUUXH (Cpe-
Hsist 32 2010-2011 rr.)

HopwMma BeiceBa, MiIH. BCX. 3épeH Ha 1 ra
2,5 3,5 4,5
IIJIOIIATh IJIOIIATh 2 IJI0MIAdb 2
Bapuant NMCTHEB, | /(I\IZZII ;:Hl?r;n JINCTHEB, qu.Cnp.I:;/M JINCTHEB, ‘D‘I-CHI;-;(:M
TBIC. M*/Ta y TBIC. M*/Ta T THIC. M*/Ta y
Pagosor 32,1 3,52 41,4 4,61 48,9 5,12
(KOHTpOIB)
[Iupoxopsia-
b (0.45M) 432 4,76 56,7 5,83 67,4 6,91
IHupokopsia-
it (0,60Mm) 45,6 5,13 59,8 5,92 69,8 7,34
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B cBsi3u ¢ TeM, 4TO MO ypOKalHOCTHU 3€pHA IPEUNXH IIHPOKOpsIHbIe oceBbl 0,60 M yc-
TYHarT TAaKOBBIM C MEXAYpsaAbsIMU 0,45 M, MOXKHO MPEANOI0KUTEIBHO CYAUTh: COTHEUHAS
paavanys U MUTATEIbHbIE BELIECTBA B PA3PEKEHHBIX MIOCEBAX HCIOJB3YIOTCS Ha CO3JaHUE
BET€TaTUBHOM MAaCChl, a HE 3€pHA.

Takxum 00pazoM, co3aaBaTh OJM3KYIO K ONTUMATbHOMN IJIOAAb JIUCTHEB IPEUUXU MOKHO
pa3TUYHBIMU MpUEMaMH arpoTeXHukH. [1og0op Aydymmx arpoTeXHUYECKUX YCIOBUM, obec-
MEYMBAIOLIUX PA3BUTHE JIMCTOBOW MOBEPXHOCTH, UMEET BaXKHOE NMPAKTUYECKOE 3HAYECHHE.

['peunxa — cBeTomOOMBOE pacTeHre. YeM Jydrie oCBEIIEHbI €€ JINCThS, TeM dHEPTUUHEE
1 OOJIbIlIe OHA YCBAWMBAET U3 BO3AYyXa YIVIEKUCIIOTY, epepadaThiBacT e€ B JIETKOYCBOsIEeMbIe
nuTatenbHble BeulecTBa [3]. B yclnoBUsSX MOYBEHHOW 3aCyXH POCT TPEUUXU MpeKpaliaeTcs,
HO pa3BHUTHE €€ MPOJO0DKAETCS, MPUYEeM MPOUCXOIUT OHO OBICTpEe, YeM B HOPMAIBHBIX yC-
noBusix. B pe3ynbrare 00pa3zyroTcs KapiaMKOBbIE paCTEHHS, KOTOPbIe OBICTPO OTLBETAIOT U
CO3pPEBAIOT, a YpOxkKail 3epHa pe3KO CHUKAETCS.

[To muenuto M.H. I'oponnero [3], Ha 3aryiieHHBIX OCEBaX BEPXHUM SIPYC JIUCTHEB Ipe-
yuxu noriomaer Toabko 60-70 % conneynoit pagnanuu. CpeqHuil U HYKHUM SIPYCHI T10-
Jy4aloT TPEThI0 YacThb U MEHbIIE OOUIEH PHEpruM COJIHEUYHOTo cBeTa. B cpemnHem spyce
HIMPOKOPSITHOTO MOCEBA MpOHUKatomas paauamus cocrabisser 60—-80 % obmielt manaromiei,
a B HWkHeM — 50—70 %. Pa3pekeHHBI MOCEB NHTEHCUBHEE MCIIOJIB3YET CBETOBOM PEKUM
JUIS TIPOIIECCOB (POTOCUHTE3A 110 CPABHEHUIO € 3arylleHHbIM. JIydInii no KoJInu4ecTBy U Ka-
YeCTBY ypOKail 3epHa TPEUMXU MOXKHO MOJYYUTh TOJIBKO B MOCEBax, 00JaJal0IIUX ONTH-
MAIBHOI 110 Pa3MepaM ILIOMabIo THCTheB 40—45 Thic. M°/ra I HOPMATLHOM XO/1e 68 Ha-
pamuBaHus. B Hammx ucciaenoBaHuAX Jydlieil aCCUMUIUPYIOUIEH MOBEPXHOCTHIO TPEUNXU
SIBISICTCSE TIOKA3aTelb 56,7 THIC. M*/Ta, 4TO MOATBEP/KAACTCS JAHHBIMH YPOKAHHOCTH.

OcCHOBHBIM TOKa3aTeneM (POTOCHHTETUYECKON NEATENbHOCTH PACTEHUN CUUTAETCS YHC-
Tasi MPOAYKTUBHOCTh (POTOCHHTE3a, TaK KaK OHA HEMOCPEJACTBEHHO CBS3aHA C YpPOXKaeM.
Pacuétsl roBOpsAT 0 TOM, UTO B Iporecce GOTOCUHTE3a rpeurxa MoxKeT (POpMHpPOBATh 32 CY-
Tk 10 7,34 T cyxoi 6uomaccel Ha 1 M’ JIHCTOBOM noBepxHOCTH. [Ipu 3TOM nydiive mnoka-
3aTeM ypOKAaHOCTH OTMEUAIOTCSl MPH CPEIHECYTOYHOM MPOAYKTUBHOCTH (POTOCHHTE3A
5,83 r cyxoit 6uomaccel Ha 1 M” JTHCTBEB TPEUYUXH.

Takum o6pa3om, cpaBHEHHUE MOKa3aTeNel aCCUMIIALIMOHHON MOBEPXHOCTH U (DOTOCHUH-
TETUYECKOU JEATEIbHOCTU PACTEHHUIN IPeUrXy MEXIy BapUaHTAMHU, MPEJCTABISET BO3ZMOXK-
HOCTB CJIeJIaTh BBIBOJI O TOM, YTO CIIOCOOBI IMOCEBAa U HOPMBI BBICEBA OKAa3bIBAIOT BAXKHOE
BIIUSIHUE Ha ypoxXail 3epHa, 3TH arpOTEXHUYECKHE MPUEMBI MOXKHO OTHECTU K pe3yibTa-
THUBHBIM.

@DOTOCHHTETHUECKUI TMOTEHIMA TTOCEBOB I'PEYUXHU SBJIsIETCA 0000MIAOMKM MOKa3aTe-
JIEM BO3JEHCTBUS MHOTHX arpOTEXHMYECKHX (PAKTOpOB, B TOM 4HCIE crocoba moceBa U
HOpPMBI BbiceBa. OmpejiesieHne CTETEeHU BIMSHUS KaKI0ro (pakTopa Ha BEIIMYUHY ypoKas
MMEET CYLIECTBEHHOE 3HAUYEHUE JUISl PELIEHUS] MHOTMX MPAKTUYECKHUX BOIPOCOB IO BO3JE-
neiBanuio rpeunxu. H.J[. KymckoBa [4] cuuraet, 9To0 (JOTOCHHTETHUYECKUI TOTEHITUAN TPe-
YMXH MOYKET COCTABIATH oT 1076 10 1439 Thic. M* nHei /ra, B 3aBUCHUMOCTH OT BHOCHUMBIX
ya00peHUH.

N3BecTHO, YTO OCHOBHAs MpPUYMHA OTMUpaHUsl OOJbIIEH YacTH PENpOIyKTUBHBIX Opra-
HOB IPEUMXH 3aKIr04aeTcs B c1aboM CHaOXEeHUU MX MlacTuyeckuMu BemectBamu [3]. He-
BBICOKAsi O3€pHEHHOCTH KYJbTYphl 00YCIIOBIIEHA IJIOXUM MUTAHUEM €€ LIBETKOB M3-3a HU3-
KOW OOJMCTBEHHOCTU PACTCHHsSI M OJHOBPEMEHHOTO Pa3BUTHS BETCTATUBHBIX M I€HEPATHB-
HbIX yacTed. [IpoyKThl cHHTE3a NMepeMeNIatoTCcsl B PACTEHUAX K TEM MECTaMm, i€ OHU IO-
TpeOJISAI0TCS — B KUBbIE TKAHU, U B TOM KOJMYECTBE, B KOTOPOM OHHU HCIOJIb3YyIOTCs. Uem
aKTUBHEE YKU3HENEATEIbHOCTh OpPraHM3Ma M 4YeM OH MOIIHEee, TeM OoJblliee KOJIUYECTBO
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MPOJYKTOB aCCHMIISIIMM TOCTyIaeT B pacTeHue. Eciau oOpa3yercst MHOTO pacTymux op-
raHoB M 001Ias MOTPeOHOCTh WX B OPraHMYECKOM BEIIECTBE MPEBBICUT CHUHTETUYECKYIO
JESATEIIbHOCTh aCCUMUJISIIIMOHHOTO ammnapara pacTeHHsl, Y TaKOTO PAaCTEeHUs HaOJI0maeTcs
HEJIOCTATOK MPOYKTOB ACCUMUIISIIIUM M €T0 PACTYIIME YacTh rojiofaroT. [Ipu sTom Gobire
CTpaJaloT OpraHbl, KOTOpbIE PACTYT MEHEE MHTEHCHUBHO, €lIe HE Pa3BUTHI, B KOTOPBIE Opra-
HUYECKHE BellecTBa MOCTynaroT ciabee. MIX pocT mprocTaHaBIMBAETCS, HO €CIM HEJO0CTa-
TOK MTUTAHUS JUTUTEJICH UITU TIOCTOSTHEH, PACTEHUS THOHYT.

B ompitax H.J[. KymckoBoii [4] BbicOKass 0OMMCTBEHHOCTh PAaCTEHUM U YPOKAWHOCTH
rpeurxu OBLIM Ha ToceBax HOpMOM 3 MIIH. BcX. 3€peH Ha 1 ra. [Ipu BbiceBe 2 MIIH. ceMsiH
CHID)KAETCS BBIXOJ] 3€PHA M3-32 HEJOCTATOYHON T'YCTOTHI CTOSTHUSI PACTEHUH, YTO TMPUBOJIUT
K Hed(h(exkTuBHOMY HCIONBb30BaHUIO TamrHu. Hopmbl BeiceBa 4 u 5 MiH. 3€peH Hepa-
LMOHAJIbHBI, TaK KaK B TaKUX IoceBax (opMupyercs M30BITOYHAs BEereTaTUBHAs Mmacca.
Haubonee BbicoKkas Macca JUCThEB IPEUMXH, [0 OTHOUICHUIO K Macce pacTeHUi, HaOIroa-
nack B a3y OyroHM3anuu. 3aTeM OOJIMCTBEHHOCTh PACTEHUH K HAvally I[BETCHUS CHUXKA-
nachk O6ojiee 4eMm B J[Ba pasa, JOCTUrajda MUHUMAaIbHOTIO 3HaueHUs B (pa3y co3peBanus. Ha
JeNITHKaX YAOOPEHHBIX a30TOM, CHUKEeHHE e€ 0oyiee MHTEHCUBHOE, YeM Ha KOHTPOJIE U ApY-
rux (onax. B 3TOM BapmaHTe OONMCTBEHHOCTH K MOMEHTY CO3PEBAHHS pPaBHIIACH
13,3 %, Bmecto 18,6 % Ha kouTpose. [lonydeHHbie HaMu MOKa3aTeld HE TPOTUBOpPEYAT pe-
3yJlbTaTaM UCCIEAOBAHUM TAaHHOTO aBTOpA.

Hammm nabmtoieHust roBopsT 0 TOM, YTO MaKCUMaJIbHOTO 3HAYEHUS! (DOTOCHUHTETUYECKU
MOTEHIINAJ TPEYUXH IOCTUTAET B pa3peKEHHOM TPAaBOCTOE B a3y miogooopazoBanus. [lpu
mupokopsiHoM crocode mocesa (0,45 M) HOpMoOIt BbiceBa 3,5 MIIH. 3E€pEH OH COCTaBHWII
1,67 mi. M*/cyT. Ha | ra (Tabuuma 2).

Tabmuma 2 — ®OTOCUHTETUYECKHUI MOTEHIMAT W OOJHMCTBEHHOCTh TPEUYUXH (CpeaHue 3a
2010-2011 rr.)

HopwMa BeIceBa, MiIH. BcX. 3épeH Ha 1 ra
2,5 3,5 4,5
Bapuant (hoTOoCHHT. 00muCT- (hoTOCHHT. 00muCT- (hoTOCHHT. OOIHCTECHHOCTE
HNOTEHLIMAJ] | BEHHOCTh | IOTEHIMaJ] | BEHHOCTh | IIOTCHLHAI

Paosoi 1,20 10,1 1,27 14,4 1,45 16,0
(KOHTpOIIB)
IHupokopsia-
b (0,45M) 1,43 11,6 1,67 15,7 1,79 17,2
[Iupoxopsia-
b (0,60M) 1,70 13,0 1, 86 17,3 1,87 19,8
[Ipumedanue: GOTOCHHTETUUECKUIA MOTSHIIUAT B MITH. Mz/CyT. Ha | ra; 00IMCTBEHHOCTH — B %0.

Bbonee BricoKasi mMacca JIMCTHEB MO OTHOLICHHIO K MAacce PacTeHUH TPeUUXH OTMEUYEHA
Hamu B ¢azy Oyronuzauuu — 39,7-51,2 % B 3aBUCMMOCTH OT crioco0a ceBa U HOPMbI BbICe-
Ba. Bo Bpems 1iBeTeHHs OOJUCTBEHHOCTh CHMKAETCS MMPUMEPHO B 2 pa3a Ha BCEX BapHaHTaX
¥ MUHUMAJIBHOTO 3HaY€HUs JocTUTaeT B (pa3y miomoobpa3oBanust — cozpeBanus. E€ moka-
3aTeNId B 3TOT Nepuos He npeBbimaroT 20 %.

Takum oOpa3om, ypoxaill rpedyuxu OIpeaessercss OJaronpusTHbIM COUYETaHUEM METEO-
POJIOTHUECKUX MPUEMOB U arpOTEXHUYECKUX YCIOBUHM, B YaCTHOCTH CIIOCOOOM ceBa M HOp-
MOl BbIceBa, HanboJiee MOAXOIAUIMX OMOJIOTMYECKUM MOTPEOHOCTSAM 3TOM KynbTyphl. [1o-
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ATOMY NP NPABUIBHONW OpraHU3aIMH arpOTEXHUYECKOTO0 KOMIUIEKCA MOXHO MOJIYYUTh BbI-
COKHE ypO’Kau 3epHa BCJEICTBUE XOPOIUX MoKa3aTenen poTocuHTesa.

Anamu3 3¢ (HeKTUBHOCTH MEXIYPSAUN 3a TOJbI UCCIEAOBAHUI, TOBOPUT O MPEUMYILECT-
B€ IIMPOKOpsAHOro nocesa rpeunxu (0,45 M) mpu Bcex n3ydaembIx HopMax BeiceBa [2]. Ha
BapuaHTax mupokopsgHoro nocena (0,45 M), B 3aBUCUMOCTH OT HOPM BBICEBA, MOJIyYeHA
nyuuiast npubaBka ypoxas — ot 0,22 no 0,38 1/ra (21-36 %). Cpenusis ypoxaitHOCTh 3epHa
31ech coctaBuina 1,26 — 1,42 1/ra, mo rogam UcCClieZIOBaHU OHA CYIIECTBEHHO BapbUpOBaia
— ot 1,08 t/ra B 2009 1., 1o 1,69 1/ra B 2011 1. DTO OOBICHSIETCS CIOKHUBIIUMUCS ITOTOJ-
HBIMH YCJIOBUSIMH, KOTOpbIE OKa3aju XOpOoUIee BIUSHUE HA ONBUIUTENIBbHYIO JEATEIbHOCTD
nmuén. Jlydmiee onbuieHue rpeunxu ormedeHo B 2011 r., korga mojiydeH MakCHUMallbHBIM
ypoKau 3epHa.

N3yuenune 3¢HeKTUBHOCTH HOPM BbICEBA TOBOPUT O MPEUMYIIECTBE BAPUAHTOB 3,5 MIIH.
BCX. 3€peH Ha | ra Ha Bcex M3ydaeMbIX criocobax mocea. [Ipupoct ypoxkast B 3ToM ciiydae
HamOonee Bbicokuit u coctaui 0,16 — 0,38 1/ra (15-36 %). Ha BapumanTe 2,5 MiH. BCX. 3€-
peH Ha 1 ra monyuyena npubaska ot 0,13 1o 0,22 1/ra (11-17 %); Ha Bapuante 4,5 MiH. 3¢€-
peH — ot 0,09 1o 0,24 1/ra (9-23 %).

Takum o0pa3oM, MPOBEEHHBIE UCCIIEIOBAHUS HA YEPHO3EMAX BBILIEIOYEHHBIX B JIECO-
CTETHOM 30HE ANTACKOrO Kpast TOBOPAT O BHICOKOH 3((EKTUBHOCTH MIMPOKOPSITHOTO TI0-
cea rpeunxu (0,45 m), HOpMoit 3,5 MuTH. BcX. 3€épeH Ha 1 ra.
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VK 633.2.031/.033
JAM. Ilankos

OCOBEHHOCTH ONBUIMTEJBHOM JEATEJILHOCTHU MEJTOHOCHBIX ITYEJI
HA ITIOCEBAX SHTOMO®WJIbHBIX KYJIbTYP’

W3BecTHO, 4TO mocemas MBETKH ik cOOpa HEKTapa ¥ MbLUIBIBI, HACEKOMBIC-OTBUIATEIN
BBITMOJTHSIOT OJHOBPEMEHHO U JIPYTYI0 paboTy. DHTOMODWIBHBIE KYJIBTYpPHI JUIsl 00pa3oBa-
HUSI CEMSH HYXKIaeTCsl B OTBUICHUU TPH IOMOIIM HACEKOMBIX. J[MKHE HaceKoMbIe, COBEp-
HIaroIIMe 3Ty padoTy, He BCerJa W HE Be3lle 00CCICYMBAIOT IMOJHBIN ypokai. U3 mukux
OTIBUTUTENICH pacTeHUH HAHOOJBIIYIO MOJb3y MPUHOCAT HEKOTOPHIE OJUHOYHBIC MUENBI U
mmMend. OHAKO CeMbH IIMeNel HeOOMbIIne U KOJIWYeCTBO UX HemocTtosHHO. K Tomy xe,
TOTOBSICh K 3UME, Bce pabodne 0coOM OTMHPAIOT, MEPE3UMOBBIBACT JIUIIH IJIOHAS MaTKa.
Kornma Bo3HMKaeT HEOOXOAMMOCTh OINBUICHUSI MOCEBOB SHTOMO(MMIBHBIX KYJIBTYp, B IIME-
JUHOU ceMbe paboumx ocobeil emE odeHb mMano. B muteparype mpuBOASTCS CBEINEHUS O
TOM, 4YTO IIMENH OOECNeurMBalOT B CpPEJHEM IOTPEOHOCTh PACTCHHH B HACEKOMBIX-
OTIBUTUTEIISAX JIUIIh Ha YETBEPTh TOTO KOJIMYECTBA, KOTOPOE HYXKHO IS ITOJTYIEHUS TIOJTHOTO
ypoKasi.

Bosnbiias 9acTe AMKUX HACEKOMBIX SIBIISIETCS CIA0BIMU OTIBUIUTENSIMH, TaK KaK OHU COOH-
parOT HEKTap W MBUIBILY IJII PAa30BOTO HCIIOJIB30BAHMUS, MOCNAIOT €€ HEMEIJICHHO M TIOoce-
IIAFOT [BETKH HEPETYJIsIpHO. MHOTHME HACEKOMbIE MMEIOT TJAJKYH0 MOBEPXHOCTh Tela, W
[[BETOYHASI MbUIbIA K HUM MPWINIAET IJI0X0. B psjie ciydaeB AMKUX ONBUIUTENEH B MPH-
POJIe OKa3bIBACTCS TaK MAJIO, YTO €CJIH OBl OTCYTCTBOBAJIM MEIOHOCHBIC TUEIBI, TO XO3SHCT-
BEHHO 3HAYMMBIN YpO)Kail CEMsIH MEPEeKPECTHOOMBUISIEMBIX CEIbCKOXO3SIUCTBEHHBIX KYITb-
Typ MOIXy4uTh O6buT0 ObI 3aTpyauutensHo. Xots C.I. borossnenckuit ¢ coast. (1976) cuu-
TAIOT, YTO MUHUMAJIbHBIM YPOXKaeM PACTCHHs OO0s3aHbl JTUKUM OIBUIUTENSAM, MOCKOJIBKY
OHHU BCErJla HaXOMAATCS B IOJIC U UM TPUHAICKHUT POJIb «IIEPBOOTKPHIBATENCH» B OMBLIC-
HUM IBETKa. TeM He MEHee, MEIOHOCHBIC MYEINbI, KaK OMBUTUTENN, HIMEIOT OTPOMHOE TIpe-
UMYIIECTBO Nepe] AMKUMHU. HaMi yCTaHOBIEHO, YTO KyJAbTYpHBIEC MUETBI BBIOIHIIOT 00-
nee 80 %0 Bcell ombUIMTENBbHON pabOThI Ha MmoceBax 000OBBIX TpaB, rpeunxu. CrenoBa-
TEJIBHO, YPO)KaWHOCTh 3TUX KYJIBTYP HaXOJUTCS B MPSMOM 3aBUCIMOCTH OT MHTEHCUBHOCTH
NEPEeKPECTHOTO ONBUICHUS PACTCHUH MEIOHOCHBIMH MUYEIAMHU.

Hamm BeiBoAbl moarBepkpatorca uccienoBaHusiMu C.I'. BorosiBieHCKOro ¢ coaBT.
(1976), xoTOpBIE TaKKE CUUTAIOT, YTO MOJTYUYEHHUE BBHICOKOTO ypoXkasi ceMsiH O00OBBIX TpaB,
B YaCTHOCTHU JCIAPIIETa, 3aBUCUT OT OMBUIUTEIHLHON ACSITETLHOCTH MEITOHOCHBIX muéi. [lo
CBE/ICHUSIM 3THUX aBTOPOB, OT CAaMOOIBUICHHS B JYUYIIMX YCIOBHSIX MOXHO MONXY4HUTH 15—
30 kr/ra cemsiH, TaKk KaK HWKHsIS TpaHHIla OOCEMEHEHHOCTH JCTapleTa, BBIPaXKArOIIasics
IIPU CaMOOTIBUICHUH, COCTaBIsAeT 1-2 %, B TO BpeMs Kak MYETOOMBUICHHE CIOCOOCTBYET
pocty ypoxkaiinocT 10 1500 kr/ra u 6onee. Kpome TOro, mpy caMOOIBUICHUH CHUKAETCS
Ka4eCTBO CEeMSIH U )KM3HECTIOCOOHOCTh CPOPMHUPOBABIINXCS U3 HUX PACTCHUM.

: Pe3ynbpTathl uccneoBaHui, IPUBEAEHHBIE B CTAThE, TOJYUEHbI TP BbINOJIHEHUU TeM HUP:

e «HccnenoBanue 3aBUCUMOCTH POIYKTUBHOCTH arpo()UTOLEHO30B CENbCKOXO3SMCTBEHHBIX KYIbTYP OT
MYETO0NBIIEHNS] HA YEpHO3EMax BBIIIETOUEHHBIX JIECOCTEMMHOM 30HBI AnTaiickoro kpas». Homep rocy-
napctBeHHoU peructpanuu 01 2 01 177175;

¢ «CoBepIIeHCTBOBAaHHUE 3€MJICTIONB30BAHNS B JIeCOCTENN ANTaiiCKOro Kpasi Ha OCHOBE OMOJIOTHYECKUX
(haxTopoBy, HoMep Tocpeructparun 01201154485,
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Ha ocHoBanum Hamumx HaOMIOJAEHUN MOXKHO CHENaTh BBIBOJ O TOM, YTO CpPEIU HACEKO-
MBbIX, pa0OTaIOIIMUX HA LBETKAaX ACHapLETa, JYYIIUMHU ONbUINTEISIMU SIBISIFOTCS MEIOHOC-
Hble muénbl. OHU MPHU TOCEIICHWU LBETKA dcrapiiera, 4ToObl 100paThCs A0 HEKTapa, MpH
MOMOIIY YCHJIMKA KOHEYHOCTEH OTTMOaroT JIOJOYKY M B 3TOT MOMEHT B 00pa30BaBIIYIOCS
MOJIOCTh B LIBETKE MOMEIIAIOT MEPEAHIOI0 YacTh CBOETrO Teja, MPU TOM KacasiCh CBOUM
OIlyIICHHEM T'e€HEpaTHBHBIX OPraHOB 1IBETKA, CIPSATaHHBIX B jJojouke. [lonobHyo padoTy
BBIMONHSIOT mMean. OTMeueHa 0coOEHHOCTh B pab0Te MEIOHOCHBIX MUET Ha COLIBETHUSX,
uMmeroux ¢opmy U3ruda, 4To SIBISIETCS CIEICTBUEM IMOJIETaHUs TPAaBOCTOSI — HACEKOMBIE
BCKpBIBAJIM HE 3HAYMTENIbHOE KOJMYECTBO IIBETKOB, MPHU TOM, MPU3EMJIISSCh HAa Kpai Jio-
JOYKH, COOMPATN TOMBKO MBUIBIY. [Ipy MOMBITKE paCKPHITh LIBETOK, JOJ0YKA MPAKTUIECKH
HE CMeIIaNach, MHOT/IAa 3a)KMMas HACEKOMOE MEX]ly HapyKHbIMH dacTsaMu 1Betka. [lImenn
TaK)ke MEHEee OXOTHO MOCEeIaIN [IBETKU JAHHBIX COLIBETUH.

MenoHocHble Myénbl Onarojapsi OOIMIECTBEHHOW XU3HM, 00Jiee BBITOJAHBIM YCIOBUSM
BOCIIPOM3BOJICTBA M HU3KUM IHEPreTUYECKHM 3aTpaTaM Ha IMOWCK MHIIU BBIUTPHIBAIOT Y
mMesied 1 OJUHOYHBIX Muén. Kpome Toro, oHM, 1Mo CpaBHEHUIO C AUKUMU ONBLUIUTEISIMH,
OoJiee amanTUPOBaHbI K COOpPY HEKTapa ¢ MeHee MpOoAyKTUBHBIX pacTeHui (M.H. MummmH,
2005).

MHorue AuKue nepernoHYaTOKphUIbIe, KaK MPaBUIIO, UMEIOT MEHBLINHI pa3Mep Tefa, 4eM
KyJIbTypHbIe Muénbl. [Ipu mocemenny nBeTka 3cnapueTa OHU B OOJIBIIMHCTBE CIIy4aeB, HE
CABUTas JIOJI0UYKY BHU3, IPOHUKAIOT B IIBETOK J0 HEKTaPHUKOB, JTH00, MPU3EMIISSICh HAa Kpal
JIOJJOYKH, COOMPAIOT MBUIBILY, B PE3yJIbTaTe YETO HE MPOMCXOIUT KOHTAKTa TeJla HAaCeKOMO-
r'O C IECTUKOM M ThIYMHKAMHU 1IBETKA.

Yemuryekpbliible TaKkKe MPaKTUYECKH HEe BCKPBIBAIOT IIBETKHU 3cmapuera. be3 ycunumii 106-
patbes 0 HEKTapa UM MO3BOJISIET JJIMHHBIA X00O0TOK.

Myx# nocemamT B OCHOBHOM I[BETKHM ACHApIIETa 1MOciie OOUIBHON paboThl HA HUX MEI0-
HOCHBIX Muén. OHM, MPU3EMJISSCh HA BHYTPEHHIOIO CTOPOHY Mapyca, coOMparoT X000TKOM
VIJIEBOAHYIO MHILY, YACTHUKH KOTOPOM OCTABISIOT MYENbl MPHU M3BJICUEHUM HEKTapa W3
TpYOOUKH IIBETKA.

LIBeToK y scnapiieTa siBisieTcsl OopraHoM pa3MHokeHusi. Hanbosnee BakHbIe 4acTH 1BETKa
— 3TO 3aBsA3b U THIUMHKH. 3aBsI3b 3aKII0YAET B c€0€ CEMSINOUYKH, B KOTOPBIX CKPBITHI MUKPO-
CKOTIMYECKHUE )KEHCKHE TOJIOBBIE KiIeTKU. [1o HampaBieHuio BBepX 3aBsA3b MEPEXOAUT B TOH-
KYIO 4acTh — CTOJIOMK, KOTOPBI CBepXy 0Opa3yeT paclIMpeHue — pbuIblie, MpeaHa3HauYeH-
HOe /17151 préMa IIBETOYHOM MBUIBIBI PU ONbLIICHUU. BCé BMecTe B3sTOE — 3aBsi3b, CTOJIOUK
U PBUIBIE — COCTABIISET MECTUK, MPEJCTABISIIONINI cO00i )KEeHCKUI opraH I[BETKAa, U3 KOTO-
POTro TOoCIe OTIOIOTBOPEHHSI pa3BUBAETCS IJI0J. My)KCKOE Hadasio B IIBETKE MPEICTABICHO
THIYMHKaMH, Ha KOHIIE KOTOPBIX PACHOJIOKEHbl MEIIKOOOpa3HbIe MbUIbHUKH, COAEpPKalIe
nbutbIly (A.D. I'youn, 1978; B.B. XKXykog, 1990). OmiogoTBopeHue y 3cmapiiera nec4aHoro
MIPOUCXOUT CIETYIOIUM 00pa30M: MOCIIE TOTO, KaK MBUIbHUKH CO3PENIN, OHU PACKPHIBAIOT-
Csl U cozepiKallasicss B HUX IbUIbIA TIEPEHOCUTCS HA PhUIbIIE NECTUKOB JIPYTHX PAaCTCHUU
scnapuera. [lonaB Ha pbuUIblle, I[BETOYHAS MbLIbIA BBHITYCKAET TOHKYI0 HUTEBUJIHYIO TPY-
004Ky, KOTOpasi BXOJUT B PbUIbIIE, 1O CTOJOUKY AOXOJUT JO 3aBA3U U CEMANOYEK. 3aTeM
MY>KCKO€ SIIpO, HaXOMAIIEecs B MbUIbLIEBOM TpyOouKe, clmBaeTcs C sifnexneTkoi. [Tpouc-
XOJUT OIJIOJJOTBOPEHHUE, B pe3yabTaTe KOTOPOTO Pa3BUBAIOTCS IO U CEMEHA.

[IpuBnekaeMble HEKTAPOM HACEKOMbIE MPH MOCEUICHUH LIBETKOB MPUXOJAT B COMPUKOC-
HOBEHHE C MBUIbHUKAMH U PBUIBIIAMU, TPUYEM MBUIbLIA BCIEICTBUE JIUMTKOCTH MPHUCTAET K
Ty HaCEKOMBIX M Pa3HOCUTCS MU IO APYTUM LBETKaM. DCHapUeT MPaKTUYECKU HE 3aBsi-
3bIBAE€T CEMSIH MpPH CAMOOMBUICHUH, OH TpeOyeT 00s3aTeIbHOr0 ONbUICHUS HACEKOMBIMH,
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0e3 KOTOpBIX HE Aa€T ypoXKasi CEMsH, TIOTOMY YTO I[BETOYHAs IbUIbLIA HCTAPIIETa BCIEACT-
BHE CBOCH TSDKECTH M JIMIIKOCTH HE MOXKeT nepeHocuthbes Betpom (E.I'. I[lonomapéna, 1973).

JUist mpeaynpekaeHns CaMOONbIICHHUS Y dCHapleTa UMeeTcsl psia OMOJOTHYECKUX MeXa-
HU3MOB, 00ECIICUMBAIOIINX MEepeKpECTHOE onbuleHne. Hanpumep, B TO Bpemsl KaK MbLIbHH-
KU B LIBETKE CO3PEIH, PbUIbIE 1€ HE TOTOBO K MPUEMY MBUIbLBI, U, HA0OOPOT, K MOMEHTY
3pENIOCTH PbUIbLA, IBUIBHUKKU B TOM € LIBETKE 3aBA1al0T. B pe3ynpTare Omio10TBOPEHUE Y
AcHapleTa OKa3bIBae€TCs BO3MOXKHBIM JIMIIb IPU MOMAJAHUU IBUIBLBI C IPYIHMX LBETKOB.
[Ipu 3TOM pa3HOBPEMEHHOE CO3PEBAHUE NBUIBHUKOB M PBUICI] COIMPOBOKIAETCS NEpeMenie-
HUSIMU TBIYMHOK M CTOJIOMKA, MECTO MbUIbHMKA 3aHUMAET pbuiblie. HacekoMele, moceraro-
M€ [BETKU B Pa3HBIX CTAIMIX IBETCHHs, MPUKACAIOTCS Ojaronapsi 3TOMy HepeMEIIeHUI0
OJHUMH U TEMH K€ YacTSAMHU CBOETO TeJa, TO K 3pebIM IbUIbHUKAM, TO K PbUIbLIaM Oolee
CTapbIX IBETKOB. Teno mM4én MOKPHITO BOJIOCKAMH, YTO CIIOCOOCTBYET MPUIMMAHUIO K HUM
MBUIBIIbI, TO3TOMY HEPEIKO MOYKHO BUAETH MUEN, MOKPBITHIX CIUIONIb IBETOYHOM MBUIBLOM.
Uccnenosanus E.B. [leitnexo (1985) mokazanu, uto y noHHHKa — 0000BOM KylIbType, MO
KOPMOBOM M HEKTAPOHOCHOW LIEHHOCTH MAJIOYCTYIAIOUIEH ACMAPIIETY, B CBS3U C €r0 CaMo-
(bepTUIILHOCTHIO CAMOOIIBUICHHUE TAaKXKe 3aTPYTHEHO.

L[BeTKkHM scnapieTa UMEIOT MPUCIIOCOOIEHHS, KOTOPHIE 3aCTaBISIIOT 33 JyMaThCs O TIy0o-
KOM DKOJIOTMYECKOM CBSI3U, CYLIECTBYIOIIEH MEXKy pACTEHUSIMU U HacCEKOMBIMU. PucyHok 1
Na€T MPEeICTaBICHUE TaKOW CBA3U MEXKAY dcnapieroM u muénamu. Ha pucynke 1, a nokasan
HEPACKPBIThIM LBETOK 3cmapuera /, B JIOJOYKE KOTOPOIO CKPBIThl F'€HEPAaTUBHbBIC OpPTaHbI
LBETKA; I[BETOK 3CIapIETa MOCJE MOCEIIEHNs MEAOHOCHON MUeNnol 2, J0J0YKa KOTOpOro,
MIOCJIE PACKPBITUS LIBETKA, 3aHUMAET CBOE MEPBOHAYATIBHOE MOJIOKEHUE; 3 MOKA3aHO MOJIO-
KEHHUE YacTel 1IBETKa B MOMEHT €ro MOCEUICHUs MYesiol (B X0Jie IKCIIEPUMEHTA J0J0UKa
MCKYCCTBEHHO 3a()MKCHPOBaHa B MOJOKEHUH KaK B CIydae IMOCEIIeHHUs [[BETKa muenoi). Ha
pucynke 1, 6 neMoHCcTpHpyeTcs paboTa METOHOCHOM Muesbl Ha IBETKE dCHaplera: B Mo-
MEHT PacKphITHA IIBETKA MUEJIOi, 4TOObI 10OpaThCs 10 HEKTapa, NECTUK U THIYMHKU 4 KOH-
TaKTUPYIOT C TEJIOM HaceKoMoro. Takas 0COOEHHOCTh OMOJIOTHM LIBETKa 3CMapleTa He Mo-
3BOJISIET MOJIYYUTh BBICOKYIO 3aBSI3bIBAEMOCTDH CEMSIH IIPU UCKYCCTBEHHOM OIBUIEHUH KYJIb-

TYpBIL.

a 0
Pucynok 1 — IIpucnocobnenne B IBETKE dCMapIieTa Necuanoro, 00ecrnevnBaronee me-
peKpECTHOE OMbIICHHUE MPU MOMOIITN HaceKoMbIX (poto JI.M. TlankoBa)

VYCnenHocTs ONbUICHUS HAaXOIUTCS B OOJBINONW 3aBUCHUMOCTH OT BHEIIHUX YCJIIOBUU: B
XOJIOJIHYIO TIOTO/ly TbUIbIIAa MPOPACTAET C TPYJAOM, & IPHU HEHACTHOM MOroje MbUIbIIEBBIC
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3épHa OBICTPO BIUTHIBAIOT B ceOst Boay U jonarotcs. OnbiTel A.D. ['youna (1978), mpose-
NEHHBIE C ACMAPLIETOM IeCYaHbIM, MOKA3alu, YTO MPH OINBUICHUU CYXOH MBUIBLION €ro yc-
MEITHOCTE cocTaBmia 38 %, omblJIeHHe CMOYCHHOM MBUILIION CHU3WJIO JAHHBIM ITOKA3aTelb
1o 11 %. Takue e pe3yapTaThl AaJI0 CPABHEHUE YCIEIIHOCTH OINbUIEHUS yTpoM (0T 7 110 8
4.), KOTJIa B I[BETKaX CoXpaHseTcs e HouHas poca, u AHEM (o1 15 10 16 4.). YenemHocTh
onbuIeHUs yTpoM coctaBuina 14,9 %, nuém — 25,2 %.

Hamu ycTaHOBIIEHO, UTO U3 HACEKOMBIX, aKTUBHO MOCEINAIOIINX I[BETKH dCTapIeTa, Iep-
BO€ MECTO 3aHMMAlOT MEJOHOCHBbIE MUé&bl. B MPOIEHTHOM COOTHOUIEHUHM 3TO BBITJISIUT
CJIEIYIOIIMM 00pa3oM: MeIOHOCHBIE MUéibl — 82 %, MIMENu U OJIMHOYHbIE MMEePENOHYATO-
Kpbuible — 14 %, npoune Hacekomble — 4 %.

JKyku, KJIOMBI, TJIH, TPUIICHI U JPYrUe HACEKOMBIE MOYTH HE MPOU3BOMST OINBUICHHE, a
OOBIYHO MPUYUHSIOT BpeJ, TaK KakK MOBPEXIAIOT pacTeHus. HekoTopyro mojas3y NpUHOCST
IBETOYHBIE MYyXU — CUPPUIBI U HEKOTOpbIe 0abouku. 13 mepenoHyaTeIX MOYTH Oecrosies-
HBIMH SIBJISIFOTCSI KOPOTKOXOOOTHBIE OCBHI, OJIECTSKH, OPEXOTBOPKH, HAC3THUKHU U TIIIBIIUKH.
Hacrosiiye ockl U BUABI MUYEN C KOPOTKUMHU XOOOTKAMHU OKAa3bIBAlOT OOJIbIIE IMOJIb3bI, HO
BCE JK€ TIEpPBOE MECTO B ONBUICHUU MPUHAJICKUT MEJOHOCHBIM MmuénaM. B tabnuue 1 npu-
BEJICHBI JIaHHBIC TIOCENIAEMOCTH MUEIaMH IIBETKOB dcmnapiiera. Habmronenus mpoBoauiu ¢ 9
no 17 4acoB, TO €CThb B MOMEHT, KOT/Ia JIETHAs NEATEIbHOCTh MUén HamOojee aKTHUBHA.
Kpome Toro, B 3TOT mpoMeXyTOK BPEMEHHU 3CHAapLET BbIAEISAET JOCTATOYHOE KOJIUYECTBO
HEKTapa, YAOBJIECTBOPSIOIIEe COOUpPATETBbHYIO MOTPEOHOCTH MUEI-COOPIITHIL.

[To HammM mojcuéraM OfHA MEIOHOCHAS MYelia B CPEIHEM 3a OJIHY MUHYTY MOCEIIaeT
OKOJIO 25 IIBETKOB 3CMapIieTa, YTO CYIIECTBEHHO BBIIIIE, YEM HA TPABOCTOSIX JIOLIEPHBI — 18-
19 uBetrkoB. Ha Ham B3riisi, 3TO CBSA3aHO C 3aTpaTaMH BPEMEHHU Ha PACKPBITHE IBETKA JIO-
IEPHBI U JJOCTYIAa HACEKOMOTO K HEKTapy, B TO BPeMsI Kak Mpu paboTe Ha IBETKaX dcrapiie-
Ta MYEITBI TAKUE TPYAHOCTH HE UCTIBITHIBAIOT.

Tabmuna 1 — IocemaeMoCcTh MEJOHOCHBIMH ITYEIAMH [IBETKOB ACIapIieTa MECYaHOTO B Te-
yeHue Hs (cpeaHsis 3a ogHo HaOmoaeHnue) (cpeanee 2000-2002 rr.)

[TokazaTenb Bpewms
9y, 114, 13 4. 154, 17 4.

341 382 395 353 302

KonnuectBo muén Ha
10 M mocesa

ITo nanueiM C.I'. BorosiBneHckoro c¢ coaBT. (1976), B ycnoBusix YKpauHbl NpOAOKH-
TEIBHOCTh PA0bOThI IUKUX OMNBUINTENEH B TeUEHHE IHA Ha | Yac BhbIlIE, IO CPABHEHHUIO C Me-
JOHOCHBIMU MuénamMu. B Hamumx uccneqoBaHusIX MOA00HON 3aKOHOMEPHOCTH HE OTMEUEHO.

[To ux cBeAEHUAM YaCTO MOXKHO HAOJIO/IaTh, KOTAA MO TSXKECTHIO MIMEJIs, MTOCEIaloIe-
IO COLBETHE 3CIapLeTa, [IBETOHOCH! MPUTHOAIOTCS MOYTH 10 MOBepXHOCTU 3eMid. LlImens
SHEPTUYHBIMU JIBHKEHUSIMH TIEPEIHUX JIall OY€Hb OBICTPO M MOCIEA0BATENLHO PACKPHIBACT
OJIMH LIBETOK 3a APYruM, mojadupas ux moj ceds. [locae ero mocemeHus 1BeTKH mpuoope-
TAIOT MOMSTBIA BUJ U MEOHOCHBIE MUENBI TAKHE IIBETKU TOCEIIAI0T HEOXOTHO.

B Hammx uccienoBaHusx moJI00HOM 3aKOHOMEPHOCTH He oTMedeHo. [lIMenu npu noce-
HICHUH [[BETKOB ACMaplieTa HE CO3/1al0T KOHKYPEHIIMM MEJOHOCHBIM MmuénaM. B pesynbrare
JOCTUTaeTCsl He0OX0AUMasl KpaTHOCTh MEPEeHOCa MBUIBIIBI U, KaK CIEICTBUE, BO3PACTACT Be-
POATHOCTD OTIOJOTBOPEHHS LIBETKA.

C.I'. borosBienckuii ¢ coaBT. (1976) Takke OTMEUAIOT, YTO OTHOCUTEIBHO HU3KAs TEM-
neparypa Bo3jayxa B yTpeHHHUE, BeUepHHUE U IPYTUe Yachl JAHs, a TaK K€ HeHACTHas 1oro/ia B
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MEHBIIIEH CTETIEHN BIUSIOT HA MOCEIIaeMOCTh dCMaplieTa IMMeIsIMU, YeM Ha paboTy Melo-
HOCHBIX Muéi. B HalMX vccieqoBaHusIX MPOCIEKUBACTCS 0/1I00HAsE 3aKOHOMEPHOCTb.

[lo namuMm pacué€ram, Uisi AOCTaTOYHOM MOJIHOTHI OMNBUICHUS TPABOCTOEB ACIaplieTa
HY>KHO UMETh MACeKH M3 pacdyéra Kak MUHUMYM YEThIPe-IIeCTh MUETNHBIX CEME Ha Kax-
IbIi TeKkTap nocesa. [Ipu opranuzanuu onbUieHUs MUEIamMu MoJyiel 3cnapuera HeoOX0AUMO
coOMIoAaTh CAEAYIOIIME YCIOBUS: UCIOIb30BaTh CUJIIbHBIE MYEIOCEMBH, MOJBO3UTH MUEN K
MOCEBaM IIBETYIIMX PACTEHHI B CTPOTO OMpPEACNIEHHbIE CPOKU, COACPKATh HA OMBLUIIEMOM
y4acTKe JOCTAaTOYHOE JIJISl ONBUICHHSI KOJIMYECTBO MUEN, MPaBUIbHO pa3MellaTh UX Ha IO0-
ceBax LIBETYUIMX PACTEHH, YUYUThIBAaTh OCOOCHHOCTH OMbUIeHMs 3cmapiera. KommuecTBo
MMYENIMHBIX CeMEel M pa3Mephl MAceK JUIsl OMBUICHUS ACMapIeTa 3aBUCST OT €ro Ouojoruye-
CKHUX OCOOCHHOCTEH W MOCEBHOM TUIONIAU, 3aHATOW M. HyXHO, 9TOOBI MUEnbl MOCETHIIN
Ka>K/bIi ONBUIIEMbIN LIBETOK HE MeHee 6 pa3 Uil JOCTHKEHHsI BOZMOKHOCTEN H30upaTeb-
HOT'O OIJIOJIOTBOPEHUS U 3aBSI3bIBAHUS CEMSIH.

[ToaroroBky muén K ONBUICHUIO 3CMApLETa OCYIIECTBIAIOT MO aHAOTUH C MOATOTOBKOM
K Menocoopy. B cembe gomkHa ObITh TUIOHAS MaTKa, pa3HOBO3PACTHBIA pacIuiof, 10CTa-
TOYHOE KOJUYEeCTBO KOpMOB. CeMbH HEOOXOIUMO MOATOTOBUTH CUJIBHBIMU, YTOOBI OHU
MOTJIA CIIPAaBUTHCS ¢ omblieHHeM. [locie 3MMOBKM MUeoceMbU UMEIOT pazHyro cuiy. [lo-
ATOMY B 3aBUCHMOCTH OT Pa3BUTHS IMUEIOCEMbH BAYKHO MPABUILHO BHIOpATh CIIOCOO UX CO-
JepkaHus. ITo AocTuraercs 3a cuér paspadboraHHoro Hamu «Crioco0a MOBBIIIEHHS MPO-
TYKTUBHOCTH paboThl muén (mateHT PD Ne 2461190). B pesynpTaTe 6€3 ocoboro Tpyaa
MOXHO HApacTUTh CHIIy ITUEIOCEMEH, HCTIOJIb3YEMBIX IS OINBUICHHUS SHTOMO]MIBHBIX
CEJIbCKOXO3UCTBEHHBIX KYIBTYP.

[T4y€nbl )KUBYT OONBIIMMU CEMbsIMHU, YACIEHHOCTh pab0YnX 0co0ei JOCTUTAET K MEPUOAY
IBETEHUS CTAPIETa HECKOIbKUX ecATKOB Thicsd (50-80 Thic. mT. u 6onee). Takue ceMbu
CIIOCOOHBI cOOpaTh OONBIIOE KOJIUYECTBO HEKTapa U MBUIBII IS COOCTBEHHOTO IMUTAHMUSI,
BBIPAILLMBAHUA PACILIOA U CO3JAaHMsI KOPMOBBIX 3alacoB Ha 3UMY, a TaKXe JUIsl OJy4eHUs
toBapHoro Mména. Ilo ceenennsim C.E. Yepnpimora (1995) 3a onuH BeUIET Mmuena oOJaeTaeT
90—150 BeTKOB 3cmapiieTa, 3a neHb — 10 4000, a Bce néTHBIe pabouune MYENbI CUITLHOU Ce-
MbH TocenatoT A0 50-60 MIH. LBETKOB B J€Hb. JTO IOJOKHUTEIBHO CKAa3bIBACTCA Ha Ce-
MEHHOU MPOJYKTUBHOCTU KYJIbTYPHI.

[TuenuHbie ceMbH MPEACTABISAECTCS BO3MOXKHBIM MOJABO3UTH HEMOCPEACTBEHHO K IIBETY-
MM TIOJISIM 3CTapIeTa, TEM CaMbIM MOBHIMIAsS YPGEKTUBHOCTh MX JIETHOW AESITEIBHOCTH,
YIPaBIISAsl MPOLIECCOM OTBLIICHHUS.

NHorma MoxHO 0OHAPYUTh OTCYTCTBHE OOOMKOB B HMKHEH 30HE COLIBETHH dCMaplieTa.
ITo muenuto C.I'. borosiBneHckoro ¢ coart., (1976), oiHON U3 MPUYUH 3TOTO SABJISIETCS HE-
JOCTATOK MJIM OTCYTCTBUE HACEKOMBIX OMbBLIUTENEH MPU HEOJArONPUATHON AJ1s UX JIETa Mo-
roJie WIM 3aro31aja01 NOABO3KE IMUEI K TOCEBaM.

[To nannbM JIJI. KonocoBoii ¢ coaBt. (1979), onbuienue scnapuera npyu IOMOIIU MEA0-
HOCHBIX MUYEN TOBBIIIAET 00CEMEHEHHOCTh pacTeHH, Kak mpaBmio, A0 50 %. Yame Bcero
ocTaéTcss He0OCEMEHEHHON BEPXHSSI 4acTh ColBeTHA. [10 MHEHHUIO aBTOPOB 3TO CBSI3aHO Kak
C HEXBATKOW MUTATEIbHBIX BEIIECTB, TaK U C paboToi muén Ha 3cmapiere. bonbias obce-
MEHEHHOCTh COIBETHUN BEPXHETO sipyca 00YCIOBIMBAETCS, BEPOSITHO, KAK UX MOITHOCTHIO,
TaK U JYYIIUM PACIOJIOKEHUEM JIJISl ONbUICHUSI MUETaMH.

CrnenoBarenbHO, OMBUICHUE MUETAMHU CTIapleTa SABISETCA 0053aTeIbHBIM 3JIEMEHTOM ar-
POTEXHUUYECKOTO KOMIUIEKCA /JI MOJIYYEHUs! BBICOKUX YPOXKAEB €ro CEMSIH U CHIKEHHUS Ce-
0ECTOMMOCTH TMOTy4aeMOM MPOTYKIIUH.

Haubonee GrnaronpusTHHIMU JIJIs1 MYETOONBIIICHUSI TPEUNXH SBIISIOTCS TEMIIEpaTypa BO3-
nyxa +18...+23 °C, otrHocuTenbHas BIaxHOCTh — 5971 %. Cnabo muénsl mocemaroT rpe-
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YUXy IpH cpeaHed Temieparype Bo3ayxa Huxke +15 °C u Bbiue +23 °C, 0THOCHTEIBHOU
BiaxHoctu Huxe 50 % u Boiie 80 %. Ecnu B nepByto MoJOBUHY JHS HaOMIOaeTCsl TyMaH,
XOJIOJIHBIN BeTEp, HU3KAsl TEMIIEPATypa, BbICOKAsE OTHOCUTEIbHAS BJIIAJKHOCTh BO3yXa, MUE-
JIbl TTOCEIAI0T LIBETKU IPEYUXH MPEUMYIIECTBEHHO ¢ 13 10 16 yac. B takue nuu 1€t muén
Ha rpednxe He3HauuTeNbHbIM. CpeaHss macca OOHOXKKU T'peYMXHd, cCOOpaHHas MyélaMu B
OnaronpusTHeIC Tonbl coctaBnser 10,1 mr, B HeOmaronpustHeie — Tobko 7,0 Mr (Pexo-
MeHaauuu. .., 1993). B necocrenu Anrtas npu OiaronpHUsITHBIX MOTOJHBIX YCIOBHUAX MUYEIBI
aKTUBHO MOCEIIAIOT MOCEBBI TPEYMXH B TIEPBYIO MOJOBUHY JHA (Tabauma 2).

Tabnuna 2 — IlocemaeMoCcTh IBETKOB IPEUUXH MEOHOCHBIMH muenamu, mr./10 M’ ToceBa
(cpennsist 3a 2010-2011rr.)

Cri0coG Hocesa KonunuecTtBo muén
8-9 4, 11-12 4, 13-14 4, 15-16 u. 17-18 4.
PsoBoii (KOHTPOJIB) 56 102 132 81 34
Uepe3psaHbIit 63 145 167 124 45
[upoxopsimaerii (0,45) 76 237 253 210 53
[Inpoxopsimastii (0,60 M) 82 251 268 231 60

Hamu ycranoBnena omnpenenéHHas 3aKOHOMEPHOCTh MOCEIAeMOCTH MUEIaMH LBETKOB
rpeynxu B TeYeHHe JHA. Tak, B paHHHE YTPEHHHE Yachl KOJIMYECTBO HACEKOMBIX HE OO0Jb-
II0€ W TMOYTH HE OTJIMYAeTCs Mo crmocobam moceBa (5682 ocobu). K momyaHio oHO pe3ko
BO3PACTaeT C CYIICCTBEHHBIMU PA3IMUUSMU IO BapHAHTAM MOCEBA, JOCTUTAs] MAaKCHMYyMa B
13—14 gacoB (132-268 ocobeit), 3aTeM yMEHbBIIIAETCSI, OCOOEHHO B BEUCPHHUE YaCHI.

E.C. YapsikoB (2004) npuBoauT cBeACHUS, YTO (ypakUpyrolias akTUBHOCTh MEOHOC-
HBIX TMYEN U JUKUX IMUETUHBIX B OCHOBHBIX MOCEBAX HAXOIUJIACh B BHICOKOW 3aBHCHMOCTHU
OT IMHAMUKH LBETEHUs pacTeHuid rpeunxu r = 0,66—0,90. B npoMexyTo4yHbIX TOCEBaX JIET
OTBUTUTENEH B OCEBaX IPEUUXH OMPEACIISIICS MOTOAHBIMU YCIOBUSIMU, CBA3HU C TUHAMUKON
LIBETCHHUS HE YCTAHOBJIEHO.

Takum 0Opazom, ISl MOTYYEHUSI BBICOKOTO YpOXKasi 3€pHA TPEYNXU HEOOXOJUMO MAKCH-
MajJbHO BOBJIE€Ub MEAOHOCHBIX MUEN B OMbUICHUE KYJIbTYpPhl, OCOOEHHO B O0ECHHbBIE YaCHI.
B 310 ke Bpemst Habt01aeTCsl MOBBIIICHUE TEMIIEPATYPhI B yIIbe, KaK MPaBUIIO, OT BO3ACH-
CTBUSI MIPSIMBIX COJTHEYHBIX JIy4€i Ha €ro CTeHKH. B pesynbrare, cyecTBeHHas 4acTh MUEI
OTBIIEKAETCS Ha MOJJIEP)KaHNe MUKPOKIMMaTa B ynbe. [Ipennosxkennsrit Hamu «Crioco0 co3-
JaHus OJaronpUsTHBIX YCIOBUN JISl )KM3HEACSTENIbHOCTH MEOHOCHBIX Muém» (mateHt Pd
No 2440722) caumaer 0003HAYCHHYIO TTPOOJIEMY, YTO MO3BOJISET CYIIECTBEHHO YBEIUYUTH
YpOXKAMHOCTh 3epHA rpeunxu (10 4 1/ra) 3a cuéT MHTEHCU(UKAIMY MYETOONBUICHUS, TTPU
3TOM METOMPOAYKTUBHOCTB Yiibsi Bo3pacTaeT A0 40 %. DT0 MOJI0KUTEIBHO CKa3bIBACTCA HA
peHTa0ETbHOCTH BO3/IETBIBAHUS KYJIBTYPBHI.

Nzydenune 3akoHoMepHoOCcTel pocta u pa3Butus ¢arnenuu (2011 1.) MO3BOIWIM OTMETUTH
HEKOTOPbIE 0OCOOCHHOCTH B MHTEHCUBHOCTU pabOTHl MEOHOCHBIX MUYEN Ha €€ MmoceBax B 3a-
BUCHUMOCTH OT MeTeopojiornyeckux ycnoBuil. [Ipu cpoke mocesa 1-5 uroHs Ha PSAOBOM IO-
cese (0,15 M) Bcxoabl oTMeueHb! 8 uioHs. Uepes 6 qHel BpIcOTa pacTeHUN JOCTUTIA 4-5 CM,
HaOoManoch GopMupoBaHUE 4 TUCTOYKOB. B Hauane TpeTbel eKaabl UIOHS JUTMHA KOPHS
coctaBuia 5—6 cm, crebns — 10—11 cM, Ha KoTOpoM pa3BuBaNIOCH 4 TToOera. B koHIle TpeTh-
el nexaapl AMHa KopHs mpeBbicwiia 10 cm, cre6ns — 20 cM, mepBbIX JUCThEB 17 cM, Ha
cTebrne pa3BuBaJIOCh emé 2 nmobera. B Hauane BTOpoii nekaabl Ui HacTynuia ¢asza 0yro-
HU3allui, OMOMETPUYECKUE TIOKa3aTenu (amesud XapaKTepU30BAINUCH CIEAYIONUMHU 3Ha-
YeHUsMH: uHa KOpHSA — 12—13 cm, crebns — 44—46 cM, nepBbix auctheB — 40—42 cm. Ha
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crebie pa3BuBanuch 10 moberos. B Hauane TpeTseil nAeKabl HIONS AJIMHA KOPHS YBEIUYH-
nack 110 22-24 cm, ctebns — 1o 70—75 cm, nepBbix 1uctheB — A0 80—83 cM. Ha ctebne dop-
MupoBasiock 16 moberos. B cepenune 3Toit nekansl HacTynuia (as3a MBETCHUsI, N3MEHEHUS
B OMOMETPUYECKUX MMOKA3aTENIIX MPOSBUIKCH B CICAYIONIEM: JJIMHA KOPHS cOCTaBuia 25—
26 cM, ctebnst — 7677 cm, niepBbIX JuctheB — 90-91 cm. Ha crebne pasBuBaniocs 18 mobe-
roB. ObunbHOE 1BeTeHHE oTMedeHo | aBrycta. Ilpu crnenyromem n3mepenuu (10 aBrycra)
OMOMETPHUYECKHE MOKA3aTeNu COCTaBUIIM, COOTBETCTBEHHO — 27-28 cm; 78—80 cm; 92-93
cM # 19 no6Geros.

HaGmonenust 3a moceniaeMoCcTbi0 MEIOHOCHBIMU MUYEIaMU 1IBETKOB dariennuu (13 pacué-
ta 3—4 muyenoceMby Ha 1 ra) mpoBOAWIN B 6€3007a4HYI0 1 O€3BETPEHHYIO TIOTOIy C TEMIIE-
patypoii Bo3ayxa +25...+28 °C (13 u 25 aBrycra), B 6€3001auHyI0 1 MajgoBeTpeHy:o (3 M/c)
MoroAy ¢ Temmneparypoi Bozayxa +25...+28 °C (21 aBrycrta) U B Majlo00JIauHyIO0 BETPEHYIO
(15 m/c) moroay ¢ Temneparypoit Bo3ayxa +10...+15 °C (18 aBrycta) (Tabnuna 3).

Tabmuma 3 — Ilocemenne MemoOHOCHBIMU MMuEnaMu 1BETKOB (amenuu (Ha 1 couBerun
mrt./mMuH) (2011 1)

Bpewmst mabmoe- IToroansie yciaoBus
HUSA, 9 Oe300aunas m Oe3BeTpeH- | Oe300/1auHas W MaJIOBET- | MajooOJIagHast BETpeHas
Has TIOrojla C TEMIIepaTy- | peHas IMOroja C TeMIlepa- | Moroja ¢ TeMIIEpaTypo
poit Bo3ayxa +25...+28°C | Typoit Bo3nyxa | Bo3ayxa +10...+15°C
+25...+28°C
10 5 4 1
12 8 5 3
15 5 3 2
18 7 6 5

JlanbHeliee n3ydyeHue 0COOEHHOCTEN pocTa U pa3BUTHs (alleIny MO3BOIUIIO TOJTYUUTh
cnenyromue mokaszatenu: 20 aBrycrta JjuHa KOpHs coctaBuia 28-29 cm, ctebms — 79-81
CM, MEpBBIX JUCTbeB — 94-95 cm. KonmdecTBo pa3BuThIX MoOEroB Ha crediie OCTaJIOCh
npexxHuM — 19. B koHIlE TpeThell nekajpl aBrycra JaHHbIE MOKAa3aTENHM CYIECTBEHHO HE
W3MEHHUJINCH, COCTABMIIM, COOTBETCTBEHHO — 2829 cM; 80—-81 cm; 94-95 cm u 19 moOeros.
Ha oxgnom couserun otmedeno popmupoBanue 36—38 cemsH.

Takum 00pa3oM, Ha MHTEHCUBHOCTb OIBUIMTENIBHON AESITEIbHOCTH MEJOHOCHBIX MUYEN
onpezei€HHOE BIMSHUE HAKJIaAbIBAIOT KaK MPUPOJHBIE (PAKTOPbI, TAK U BMELIATEIbCTBO
yenoBeka. [locnennee, npu NpaBUIBHOM MOJXOJIE, MOJIOKUTEIBHO CKAa3bIBAETCS HE TOJIBKO
Ha MPOIYKTUBHOCTH IMYEIOCEMEH, HO U ONBUICHUN SHTOMOQUIBHBIX PACTEHUI.
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Y]IK 636.4.082
AL I'puwixosa, H.A. Yanosa, HJI. Tpemwvakosa

BHEJIPEHUE HOBBIX CEJIEKIIMOHHBIX IIPUEMOB 1 METO/IOB B INIEMEHHOU
PABOTE 11O COBEPHIEHCTBOBAHHMIO NPOAYKTHUBHbBIX KAYECTB CBUHEHA
KPYIIHOU BEJIOU ITIOPO/AbI

AHalIU3 UCCIEeI0BaHUI MOCIEIHUX JIET MO MCIOJIb30BAHUIO HAa MPOMBIIUICHHBIX Mpe-
MPUSATUSX OTEUECTBEHHBIX MOPOJ CBUHEH MOKa3aJl, YTO B OOJBITUHCTBE CUCTEM CKpEIIHUBa-
HUS B Ka4€CTBE MAaTEPUHCKOM OCHOBBI UCTIONB3YyeTCs KpymHas Oefas mopojia CBUHEH oTeye-
CTBEHHOM CEJICKIIMU, KOTOpas MO CBOEH CTPECCOYCTOMYMBOCTH, KPEMOCTU KOHCTUTYIIUU U
BBICOKMM BOCITPOM3BOIUTEIBHBIM Ka4eCTBAM MPEBOCXOJUT MHOTHUE OTEYECTBEHHbBIC U 3apy-
oexnbie mopoas! (Knémun B.I1. u np., 2006; ConoBbix A. u np., 2007; bexenes B.A. u 1p.,
2012). B 10 xe Bpems SIBISICTCA OYEBHUIHBIM, UYTO JalbHEHIIEE COBEPIICHCTBOBAHUE ATUX
KUBOTHBIX B MSICHOM HANpaBJICHUU HApPsAY C METOJAMH BHYTPUIIOPOJHOW CEIEKIHMH J10-
MyCKAaeT HCIIOJIb30BaHUE JKUBOTHBIX 3apyO€)KHON CENEeKIIMH B BBOAHOM CKpCIIMBAaHUU M
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00s13aTeIbHOE MCTIBITAHNE TOMYYSHHBIX MOMYJSIIMNA HA COYETaeMOCTh ¢ MOPOJaMH CBHHEH
MSCHOTO HAaIlpaBJICHUs] TMPOAYKTUBHOCTH B COBPEMEHHBIX TEXHOJOTMUYECKUX YCIOBHUAX
KPYIHOI'O NMPOMBIIUIEHHOTO KOMILIEKca. TakuM oOpa3oM, COBEPILIEHCTBOBAHUE OTKOPMOY-
HOW M MSICHOM NPOAYKTUBHOCTH CBHUHEH KPYMHOM O€Nol MOpoAbl SBISETCS MEPBOCTEINCH-
HOM 3a7a4eil Mpy MPOU3BOCTBE BHICOKOKaUYE€CTBEHHOW CBMHUHBI C BHICOKOHN €€ peHTa0eb-
HOCTBIO.

B ycnoBusix mnempenpoaykropa OOO CIIK «Yucroropckuit» KemepoBckoit obmactu
CO3/1aeTCs HOBAasl MOMYJISIIUS CBUHEN KPYMHOM OeJoi MOpO/bl C YAYUYIIEHHBIMUA MSCHBIMU U
OTKOPMOYHBIMU KadecTBaMU. COBEPIICHCTBOBAaHNE OTKOPMOYHBIX M MSICHBIX Ka4€CTB CBHU-
HEl KpyIHOH 0eI0i MOpoabl OCYIIECTBISETCS HA OCHOBE BBOJHOTO CKPEIIMBAHUS C XpsKa-
MU [OpOJ HOpKIIHp, KpynHo# 6enoit anrnuiickoit (PIC) u ¢paniy3ckoit cenexuu, nMero-
IIMX BBIPAXKEHHBIN MOTEHLMAJI BBICOKOM OTKOPMOYHON M MSICHOM MPOAYKTUBHOCTH M XO-
pollIKe BOCIPOU3BOAUTENIBHBIE KAYECTBA MATOK.

DKCnepuMEHTalbHas YacTh MCCJIEIOBAHUI MO CO3JaHWIO HOBOW MOMYJSILIUM CBUHEH
KpYHHOU Oesioi MOpobl C YIYYIHIEHHBIMU MACHBIMU U OTKOPMOYHBIMU Kaue€CTBAMHU BBINOJ-
Hsaercs B yciousix OO0 CIIK «Yuctoropckuit» KemepoBckoit 0071aCTH B COOTBETCTBUH C
pa3paboTaHHON CXEMOU MO BBOJAHOMY CKPEIIMBAHHUIO U IIEJIEBOTO CTAHAAPTA IS CO3JaHMs
HOBOH 3aBOJICKOHM JIMHUM B KPYMHO# Oenoit mopozae cBuHel. [y BBINOIHEHUS AaHHOM pa-
00Thl OBUIM TPHUOOPETEHbI YHCTOMOPOAHBIC XPSIKUA TMOPOJLI HOPKIIUP M3 IUIEM3aBojia
«¥O0unennpIi» TromeHckol obmacTtu B KonudecTBe 20 rOJIOB U XPAKU KPYHMHOM Oesoif mo-
poxsl arriuiickoit (PIC) u dpanity3ckoit cenexiuu B konmuectse 10 rojioB COOTBETCTBEHHO
u3 [losbmm n @panunmu.

[Ipu mpoBeneHUH BBOJHOIO CKPEIIMBAaHUS OTOOp 0coOei A JadbHEHIIero MCroJib30-
BaHUS OCYILIECTBIISICS B COOTBETCTBUU C TPEOOBAaHUSIMH LIEJIEBOIO CTAaHAAPTA.

LeneBoii cranaapT AJisi 3aBOJACKO JTUHUM B KPYIIHOM OeJi0ii mopojae cBUHei
Iloka3arenu pocTa ¥ pa3BUTHS )KMBOTHBIX

Xpsaxu Marku
KuBas macca, Kr 300-310 230-240
J{muHa Tyj0BUILA, CM 180-183 160-165
[IponyKTHBHOCTH MAaTOK
MHoromioaue , roJl. 11,0
Mo104YHOCTB, KT 56,0 u 6oiee
OTkopMOYHast ¥ MsCHAsI NPOJYKTUBHOCTh
Bo3spacT noctuxeHust ;kMBOIl Macchl, JTH. 160,0
3aTpaThl KOpMa Ha | KT mpupocTa, KOpM.e/I. 2,70
CpenHecyTOUHbIN OPUPOCT, T 850
Tonmuua mmuka Hag 6—7 rpyAHBIMU
IMO3BOHKAMH, MM 20,0
Macca 3aaHel TpeTy NOayTYIIH, KT 11,0
[Inomane «MBIIICYHOTO TIIa3Ka, oM’ 40,0
Beixon msca B Tyme, % 60,0

BrlpaiiyBanue peMOHTHOTO MOJIOJHSIKA OCYUIECTBIISUIM Ha COAJaHCHPOBAHHBIX PaIHO-
Hax. PazBuTue peMOHTHOTrO MOJIOAHSIKA OLUEHUBAIIN 0 PE3yJIbTaTaM B3BELIMBAHUS, B3SITUSA
MPOMEPOB TYJOBHUIA U M3MEPEHUS TOJIIMHBI IINMHKA HaJl 6—7 TpyIHBIMU MO3BOHKAMH
mmukoMepoM «RENKO» (ynbTpo3BykoBbIM ckaHep). OlleHKa pEeMOHTHOTO MOJIOJHSKA W
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0oTOOp JI AABHENIIEr0 BOCIPOM3BOACTBA OCYILECTBISUIM 10 pe3yjbTaTaM COOCTBEHHOM
MPOAYKTUBHOCTH C y4E€TOM CKOPOCHENOCTH U TOJIIHUHBI HIUKA.

buomerpuueckyio 00paboTKy pe3ynbTaToB Hcclea0BaHui mpoBoawin 1o Meroauke E.K.
MepxkypseBoit (1970). Ilonydennsie pe3ynbTaTsl 00pabaThiBaIM MpHU MOMOIIX MaKeTa JaH-
Hbix Excel.

K 2011 roay chopmupoBaHa reHeajgorudeckas CTpykKTypa CTaja HOBOTO CO3/1aBa€MOT0
TUTIa B KpyMHOU Oenoil mopojae cBuHEW. B pesymnbrare mpoBeaeHHOW pabOThI CTPYKTypa
cTaza COCTOMUT U3 9 JIMHUI XPSKOB, B TOM YHUCJIE COXPAHEHBI JIBE JIMHUUA YHUCTOMOPOIHBIX
YKUBOTHBIX KPYIMHOU Oe10¥ mopoapl oTedecTBeHHOM cenekuuu — ['o u CBara. Ha ocHoBaHum
HICIIONBb30BAHMS XPAKOB TOPOJBI HOPKIIMp CO3MaHbl JMHHE Mopka u MloMaHa, »HBOTHBIX
PIC — ITunota u [omroca, xpsikoB (paniry3ckoii cenekunu — Oununa, Gakena u dnokca.

s pa3BeneHus: «B cede» oroOpanbl momecu F,, oTBeuaronue TpeOOBaHUAM IIEJIEBOTO
CTaHJapTa, KOTOPBIM IIPEAYCMATPUBAIOCH MOJYYEHUE )KUBOTHBIX C YJIYUIICHHBIMH ITOKa3a-
TENSIMU OTKOPMOYHOM U MACHOU MPOAYKTUBHOCTU U COXPAHEHUHU BBICOKUX a/IallTAIIMIOHHBIX
Y BOCIIPOU3BOJIUTEIBHBIX CBOWCTB, XapaKTEPHBIX I CBUHEN KPYMHOW Oeoil mopobl oTe-
YECTBEHHOM CEJICKIINH.

OTOOp PEMOHTHOTO MOJOJHSKA JJIsl ajJbHEHIIEr0 MCIOJb30BaHUs OCYLIECTBIISIETCS Ha
OCHOBE HCII0JIb30BaHUs CEJIEKIIMOHHOTO UHJIEKCa, B KOTOPHIN BKIIFOUEHBI JIBA OCHOBHBIX Ce-
JEKUMOHUPYEMBIX TpPHU3HAKA — CKOPOCIEIOCTh (BO3PACT AOCTHUKEHUS >KMBOTHBIM MAacCChI
100 xr, mHEW) U NpUIKU3HEHHAS TOJIIMHA MIMHUKA (Ha YPOBHE 6-7 TPYIHBIX MO3BOHKOB, MM).

B 2011 romy 6pl1a mpoBeieHa OIICHKA COOCTBEHHOW MPOIYKTUBHOCTH 839 TOJIOB CBUHEH
CO371aBa€MOr0 THUIIA.

[Ipu mepecuere Bcex mokaszaTesned Ha eAuHYI0 *KUBYr Maccy 100 kr ckopocmnenocTs B
CpPEIHEM IO BCEM OLICHEHHBIM XUBOTHBIM cocTaBuiia 203,1 qHel, npu 3TOM TOJIIUHA IIH-
Ka M JUIMHA TYJOBHILA nojy4yeHa Ha ypoBHe 21,0 mm u 120,7 cM cooTBeTCTBEHHO (TabnMIa
1). HauGonpmmii pazMax mo celeKinoHHoMy uHaekcy nonydeH B rpynme KbxPIC — 1,12,
HanMmeHbIui 0,79 y momeceid OT XpsAKOB (GpaHIly3CKOM CEJICKITUU.

Tabmuia 1 — OnieHka peMOHTHOT'O MOJIOIHSIKA 110 JaHHBIM COOCTBEHHOM MPOTYKTUBHOCTH

Coueranue Jlunaus CKOpOCHeUH OCTE, ToJmuHA MIUKa, MM Jlauka TynOBHI,
aHen cM
KBbxKb To 203,2+3,24 20,2+0,63 121,3+0,61
n=230 Caara 203,7+1,47 20,3+0,43 121,4+0,36
B cpensem o 203,5 203 121.4
‘-II/ICTOHOpO,I[HbIM
KBxI Nomen 205,5+2,0 21,4+0,60 120,1+0,53
n=100 Hopx 205,7+4,21 23,8+1,80 117,8+0,73
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[Ipomomkenue TabIUIBI

Coueranue JIuaus CKOpOCHejI OCTE, ToJmuHa MIMUKa, MM Jlnuia TynoBHI,
THEH cM
B cpeapem no 205,6 22,6 119,0
JBYM JIMHUSAM
KBxPIC ITomroc 202,8+1,92 22,9+0,47 119,7+0,43
n=185 ITunor 211,5+1,79 21,7£0,60 120,0+0,38
B cpeaem no 2072 22,3 119,9
JBYM JIMHHUSAM
Dunnaa 198,9+1,16 20,70+0,46 121,4+0,30
KBxKBd
dakena 199,3+£2,07 19,7+0,60 121,2+0,40
n=324
dnokca 200,5+2,04 21,5+£0,53 119,4+0,48
B cpeaem no 199.6 20,6 120,7
TpEM JIMHUSAM
B cpennem
203,1+0,65 21,0+0,19 120,7+0,15
n=839

HaubGonpiyto 3HaYMMOCTD ISl YAYUIIECHUS! CEICKIIMOHHBIX MPU3HAKOB UMEIOT CKOPO-
CIIEJIOCTh U TOJIIMHA IINHKA, CEJIEKIMOHHOE JABICHUE IO KOTOPBIM OCYLIECTBISETCS HE
onHo3Ha4HO U cocTtaBiseT 20 % u 30 % coOTBETCTBEHHO.

IIpu co3nanuu HOBOM MOITYJISALMU )KMBOTHBIX Pa3BEICHUE IOJYYEHHBIX IIOMECEN OCyILe-
cTBisieTcst ¢ ypoBHeM OpakoBku 50 % cBuHOK U 80 % xpsikoB. XapaKTepucTuka OTOOpaH-
Horo B 2011 romay njist manmpHEHIero BOCIPOU3BOACTBA MOJIOHIKA TIpeACTaBIeHa B Ta0u-
e 2.

Tabnuma 2 — XapakTepucTuka 0TOOPaHHOTO JJISI BOCIIPOM3BOICTBA MOJIOJTHSIKA CBUHEH

Coueranne JInans CKOpOCHeUH octb, Tommuaa mmmka, MM JUTHHa TYNOBH-

IHEU ma, cM

KBxKb To 194,1+4,99 16,8+0,65 120,6+0,91

n=126 Caar 199,5+1,85 16,5+0,40 121,7+0,49

B cpemrenm no 196.8 16,7 1212
‘-II/ICTOHOpOI[HI:IM
KBbxM1 Nomen 201,342,5 17,140,51 119,8+0,74
n=50 Mopk 206,5 17,8 116,5
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[Iponomkenue TabIuIL! 2

Couetanue JIuaug CKOpOCHejI OCTE, TommuHa mmyuKa, MM Jlmuiia Tyn0BH-
THEH 11a, CM
B cpeapem no 203,9 17,5 1182
JIBYM JIMHUSIM
KBxPIC ITosroc 195,242,25 18,4+0,57 120,6+0,81
n=71 [Tunor 203,24+2,30 16,3+£0,63 121,5+0,58
B cpeanem no
199,2 17,4 121,1
JIBYM JIMHHUSIM
Dunnna 196,0+1,49 16,1+£0,45 121,8+0,46
KbxKbd
daxken 194,0+2,46 16,4+0,58 121,6+0,51
n=171
dnoke 194,9+2,74 18,4+0,56 119,5+0,71
B cpenen o 195,0 17,0 121,0
TpEM JIHHHSIM
B cpennem
197,7+0,86 16,8+0,19 121,1+0,22
n=418

B cpennem y Bcex oroOpanubixX B 2011 rogy (n=418 ro.) >KUBOTHBIX CKOPOCTIEIOCTh CO-
craBuna 197,7 nueii, Tonmuna mmnuka — 16,8 MM, qiauna tynosuma — 121,1 cm.

Jlydiield CKOpOCIENIOCThIO XapaKTePU3YIOTCSl IOMECH, MOTYUYEHHBIE OT XPSKOB KPYIHOM
Oenoit moposl dpanity3ckoit cenexkuuu (195 nueit). Cenexknmonnbiit guddepennuan (CJI)
M0 TAaHHOMY MOKAa3aTeJ0 COCTABUJI Y ATUX JKUBOTHBIX 4,6 nHs. XOpoliel CKOPOCTEIOCThIO
XapaKTEepU3yITCs Takxxe noToMcTBO JuHUM ['o u [lontoca — coorBercTBeHHO 194,1 1 195,2
JTHEH.

XapakTepu3ysi 0OTOOpaHHBIX JKUBOTHBIX MO TOJIIIMHE IIMUKA, CJIEAYeT OTMETHTb, YTO
BBEJICHHBIC /I BOCIIPOM3BO/ICTBA KUBOTHBIC XapaKTEPU3YIOTCSI TOHKHUM IINIUKOM, B CPEJ-
HeM 16,8 MM.

3a BOCBMWIETHUN MEPUOJ pabOThI MO CO3AAHUIO HOBOTO THUIA )KUBOTHBIX C YJYUIICHHBI-
MU TOKa3aTeIsIMU OTKOPMOYHON M MSICHOW MPOIYKTUBHOCTH (Tabiuiua 3) BUIHO, YTO BO3-
pacT poctrxkeHus kuBoi Maccsl 100 Kr ymydimmics Ha 26 1HE, TOJIMHA MINUKA CHUKEHA
¢ 32,4 no 16,8 mm unu Ha 15,6 mm (48,2 %).

Takum oOpa3om, UCHOJIb30BaHHE B pabOTE MO COBEPIICHCTBOBAHUIO OTKOPMOYHBIX U
MSICHBIX KQ4e€CTB CBUHEH KPYIMHOUN O€JI0i OpOIbl HAPSITY C BBOJHBIM CKPEIIMBAHUEM U ME-
TOAAa WHJEKCHOM CEJIeKIUMU JAaeT BO3MOXXHOCThb IMOJYyYEHHUs] U OTOOpa s AalibHEHIIeTro
BOCIIPOM3BOJICTBA CBHHOK, XapaKTEPU3YIOUIUXCS BBICOKOM CKOPOCHENOCTbI0 W TOHKUM
HITTUKOM.
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Tabnuua 3 — IIpoyKTUBHOCTE PEMOHTHBIX CBHHOK IO PE3yJIbTaTaM MPEUMYILEeCTBEHHOU
CeJIeKIINHM 3a 8-eTHU nepuo/ (BeipamuBanue 10 100 kr)

OrneHeHHEIE OtobpanHbIC
lon FooB CKopocnevnocn,, Tonmuaa FonoB CKOpocne-U Tonmuna

JTHEH KA, MM JIOCTh, JTHEH IIITHKA, MM
2004 653 233 34,8 318 224 32,4
2005 995 220 32,0 498 212 30,3
2006 797 206 31,2 395 193 29,5
2007 982 193 25,8 496 182 21,5
2008 828 202,8 18 394 199,1 14,1
2009 1210 200,5 22,4 604 197.8 18,2
2010 1174 200,2 19,9 587 194,1 15,7
2011 839 203,1 21,0 419 197,7 16,8
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VK 637.12
JIL.A. Makapenxo, I'.B. Maxkapenko

HE IIPU3HAHHBIN, HO S KOHOMMNYECKH Y®PEKTUBHBINA, IEHHBINA
UCTOYHUK MUHEPAJIBHOT'O IIMTAHUS CEJbCKOXO3SIMCTBEHHbBIX
KUBOTHBIX KY3BACCA

Opranuzanus MOJTHOLUEHHOTO KOPMJICHUSI CENbCKOXO3MCTBEHHBIX >KUBOTHBIX SIBJISIETCS
pemaronmmM (HakToOpoM Ui JOCTHXKEHHUS BHICOKOH MPOJYKTUBHOCTH U YBEIMYEHHs 00BEMa
MIPOU3BO/ICTBA IPOAYKTOB KUBOTHOBO/ICTBA.

Ocob6oe BHUMaHUE HEOOXOAMMO YAEIATh COATaHCHPOBAHHOCTH PAIIMOHOB MO OCHOBHBIM
JIIEMEHTaM MUTAHUs, I7I€ 3HAYUTEIbHBINA yIEIbHbBIN BEC 3aHUMAIOT MUHEpPAIbHbBIC BEIIECT-
Ba. JKMBOTHBIE, UMEIOUINE BBICOKUNA T€HETHYECKUW TOTEHIMAN MPOIYKTHUBHBIX KauyecCTB,
OYEHb YYBCTBUTEJIBHBI K AUCOANAHCY MUTATENbHBIX U MUHEPAJIBHBIX BEUIECTB, TaK KaK Y
HUX MaKCHUMAaJIbHbI YpPOBEHb OOMEHHBIX MPOILIECCOB. Y BBICOKONPOAYKTUBHBIX KOPOB C
yzioeMm 5 ThIC. 1 OoJee 3a JaKTaluio BHIHOCUTCS U3 opranuima a0 9—10 kxr tonsko Ca u 7-10
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Kr P. Takas e TeHAeHUHs OTMEUEHA U 110 APYTUM JJIEMEHTAaM. YUuTbhiBas, 4To B KeMepos-
ckoM AIIK na 1.01.12 ¢ Takoi NpOJyKTUBHOCTHIO OT OOILEro MOrojioBbsi umeercsa 25 %
KOpPOB, YTO Ha CErOJHSIIHUA J€Hb CTOUT OCTPO BOIMPOC 00 OOECIEUEHHOCTH >KUBOTHBIX
3JI€eMEHTaMU MUHEPAJIbHOTO MUTAHUS.

[TapamnenbHO C 3TUM, B YCIOBHUSAX MOBBIIMICHHOW AHTPOIIOTEHHOM NEATEIIBHOCTH IPO-
MBIIUICHHBIX NPEANPUITHI HAIIEr0 PErnoHa, OCTPO CTOUT 3aJayda IMPOU3BOJICTBA DKOJIOTHU-
YECKU YHCTHIX MPOJYKTOB XUBOTHOBOJCTBA. Ky30acc sSBIsIETCS TEPpUTOPUEH CO CIIOKHOU
TEXHOTCHHOM 0OCTAaHOBKOM, IMOATOMY IMEPBOCTEIICHHOM 3a/lauell CETOHAIIHEr0 JTHS SBIIS-
€TCsl MCMOJb30BaHUE B KOPMJICHHM >KUBOTHBIX 3(()EKTUBHBIX HETPAJAUIIMOHHBIX MUHEpa-
JIOB, TO3BOJISIIONIUX HE TOJIBKO YIOBIETBOPHUTH MOTPEOHOCTH JKMBOTHBIX B MHUHEPATBHBIX
BEIIIECTBAX, HO M Ha TOM (POHE MOJIYy4aTh SKOJOTUIECKU YUCTYIO TTPOTYKITHUIO.

K ToMy ke nx TpaHCIOPTUPOBKA 3HAYUTENIBHO MOBHIIIAET CTOUMOCTD MTOJy4aeMOM IPO-
nykiuu. Bmecte ¢ Tem, y Hac B obnactu Ha p. [lerac KpanuBuHCKOro paiioHa uMeroTcs 3a-
JIKU TPUPOJHOTO LEOTUTOBOTO Ty(da (meracuna), oTkpbiToro reojgoramu I1I'0O «3amncub-
reosorusi» (r. HoBoky3uenk) B 1976 r. Ob6mue pecypcsl Ky36acckoro meoguTOHOCHOTO
pariona orenuBaroTcsa B 506 miH. ToHH. B HUX comepxkutcs 6omee 40 MUHEpaIbHBIX dJie-
MEHTOB. B cocTaB meracuHa BXOJAT Ba)KHbIC JJIsI OpraHU3Ma >KMBOTHBIX 3JIEMEHThI: Mapra-
Hell, MeJlb, IIUHK, CeJIeH, cepa M KoOansT. Hanbonbimii yaenbHbI BEC 3aHUMAIOT OKCHU/IBI
KaJblUs, aJJlOMUHUS, JKeJie3a, KpeMHU, Maruus 1 HaTpus. PaGoTa no Bompocam 1enecoo6-
Pa3HOCTH BBEJECHUS LIEOJUTA B PALMOHBI CEIbCKOXO35MCTBEHHBIX KUBOTHBIX MPOBOJAUIACH
no pecrnyonukanckum H.T.IT. B 1987-1995 rr. (mocranoBnenue ['ocmiiana PCOCP ot
087.03; Ne 167 ot 7.09.1985rr. u ot 04.04.1990 3a Nel5.) T'onoBHas opranmsanus Keme-
posckuit HUNC.-X. COPACXH.

UccnenoBanusmu KemHUNCX u KemI'CXU, npoBenéuusiMu B 1987-2003 rr. 66110 yC-
TAHOBJICHO, YTO JJUTEIbHOE MCMOJb30BaHUE IEracuHa B PallMOHAX KPYIHOTO pOraToro
CKOTa Ha (hoHEe APYTUX MUHEPATBHBIX JOOABOK:
® AKTUBHM3UpPYET MeTabOJMYecKHe Mpoliecchl B pydlle, oOecrneynBaeT paluoHaIbHOE HC-

MOJIb30BaHME aMMHUaKa JIJIsi CHHTE3a OSIIKOBOTO a30Ta U CIIOCOOCTBYET MOBBIIICHUIO WH-

TEHCUBHOCTH OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI B OpraHu3Me, Kak pacTylile-

IO MOJIOJIHSIKA, TaK U BBICOKOIPOAYKTUBHBIX KUBOTHBIX;
® [I03BOJISIET KOMIIEHCUPOBATh ACPUIUT CEphl, MapraHiia, IMHKa, K0OAJIbTa, CeJIeHa;
® TIOJIOKUTENBHO BIUSET Ha ycBoeHHe (ocdopa, Kanusi, HATPHsl, CePbl, MEIU U KOOAIbTa;
® CIIOCOOCTBYET BBHIBEACHHUIO M3 OpraHM3Ma M30BITKA JKele3a, [IMHKA, MapraHila, HUKEIs,

CBHHIIA U KaJMUSI.

CpaBHuTenbHOE H3ydYeHHE >PPEKTUBHOCTU HCIOIB30BAHUS LIEOJIMTA M MOHOKAJIBIIMIA-
docdara B panrioHax TUIEMEHHBIX TEIOK CO JHS pokaeHus 10 okonuanus 100 qHe# nepBoi
JAKTaIllMU MOKAa3alio, YTO MUHEpaJl 00eCTieunBacT pa3BUTHE MOJIOJHIKA HAa YPOBHE Kiacca
AIUTA-PEKOPA;
® [I0JIOKUTENIBHO BIIMSIET HA KAYECTBO MOJIO3UBA;

e obOecreunBaet (POPMHUPOBAHUE )KUBOTHBIX C BHICOKOW MOJIOYHOM MPOTYKTUBHOCTBIO.

3a 100 mHel jmakTanuu OT HUX MOJIy4eHO Ha 327 Kr MOJIOKa OOJIbIIE, BCIEICTBUE YETO
3aTpaTbl KOPMOB Ha | LIEHTHEP MOJIOKA COKpAaTUIUCh Ha 5,2 %.

Hcnonp3oBanue 1neosnta B KojanyecTBe 6 % OT CyXOro BEHIECTBAa PAalMOHOB CBEpXpeE-
MOHTHOMY MOJIOJHSIKY C JIBYX 0 OAMHHAIIATUMECSYHOIO0 BO3pACTa MO3BOJIMIIO COKPATUTD
3aTpaTbl KOPMOB Ha 7,6 %, OTYYUTH TSXKEIOBECHBIE TYIIH C BBICOKUM YOOWHBIM BBIXOJOM.

[Ipu oueHke kauecTBa MPOAYKTOB yOOSI OTMEUEHO:

168



® CHIDKEHHE YPOBHS TSDKENBIX M BPEIHBIX METANIOB BO BHYTPEHHUX opraHax. KonieH-
Tpalus KaJMus B nodkax Obuta Hibke Ha 34,6 %, 4yem y ObIYKOB, MOJIy4aBIIUX MOHO-
Kanbiuiidocdar;

® BBIBEIICHUE U3 OpPraHU3Ma MBIIIBIKA, CTPOHIUS U W30BITKA jKeJie3a MO3BOJISET MOMyJaTh
HKOJIOTUYECKH YUCTYIO TPOAYKLHIO.

[leracun y4yacTByeT B (POPMUPOBAHMM KOCTHOM TKaHHU, YTO MOJOKUTEIHHO BIUSAET Ha
TOJIIMHY CTEHOK TPyOUaThIX KOCTEH: pasHHIlA MO dTOMY IOKa3aTesto B Oeape (1o cpaBHe-
HUIO ¢ KOHTpoJieM cocTaBuia 36,4 %; B mitocHe — 58 %). T0 00yCI0BUIIO BHICOKYIO MPOY-
HOCTb U3y4aeMbIXx 00pa3uoB. [IocHa ONBITHBIX KUBOTHBIX Bblaepxkana MAX Harpy3ky Ha
400 kr — 6ombI11e, OeapenHast Kocth Ha 11,1 %, ObuTa MpoYHEH, YeM y OBIUKOB, MOJYYaBIITNX
MoHOKanbiuidocdar.

NccnenoBanusimu KemI'CXM nu KemHUNCX ycTaHOBIEHO, YTO KCIIOJNIB30BAHUE MOHO-
kanbiuiidocdara Ha pone 1eonurta [leracckoro MecTopoKaeHrs B KAYECTBE MUHEPATHHOM
N00aBKH HE BBITOJHO. OKYyNMaeMOCTh OJTHOTO pyOJis, BJIOKEHHOTO Ha MpUOOpETEHUE MHUHE-
pana cocraBmia 16,6 pyo™*.

[{eonuTt CHUKAET KOHIIEHTPALIMIO MEX B MoJIOKe Ha 12,5 %; cBunHIa Ha 1,2; MblIIbsIKA —
7,5; xene3a — 37,3 %; xkagmus Ha 35 % , YTO MO3BOJIAET MOJYYaTh PKOJIOTUUECKH YUCTYIO
MPOAYKLHIO.

Buecenne 1 % nieonura npu cUI0OCOBAHUU 3€JIEHOM Macchl ¢ BIaXHOCTbIO Oosee 80 %
(kykypy3a + TOJICOJIHEUYHHUK) IMO3BOJSIET MOBBICUTH DHEPreTHUECKYIO IIEHHOCTh TOTOBOIO
cuioca Ha 15,6 % , a conepxanue kaporuna Ha 18,3 %. Ha ogun py0:b, n3pacxoaoBaHHbIN
Ha IproOpeTeHre U BHECEHHE 1I€0JINTA B 3€JICHYIO MAacCy MPHU CHIIOCOBAHUU, XO3SHUCTBO TO0-
Tyqdusio mpuObuM 6,3** pyOnst 3a AOMOTHUTEIBHYIO MPOAYKIIMIO, 3aTpaThl KOpMa CHHU3H-
muck Ha 7,3 %. (I'.I1.3. Oxta6psckuit). B CXIIK «YepkacoBckuit» [IpokonbeBckoro p-Ha
MIPUMEHEHHE MeTaChHA MO3BOJIUIIO MOBBICUTH MPOAYKTUBHOCTh MOJIOUYHOTO ckoTa Ha 10 %,
qto nano 60** Teic. pyOnel npuObLIN XO3SHUCTBY OT AOMOIHUTENBHON MPOYKIIUH.

OkoHomuyeckas 3pPeKTUBHOCTH UCTIONb30BaHus Ty(da Ileracckoro MectopoxaeHus yc-
TaHOBJIEHA Ha Kypax Kpocca «3aps-17»:

e 3arparhl KopMa ObuH HIDKE Ha 13,9 % npu mHTEHCUBHOM BbIpammBanuu 10 120 nHes-
HOro Bo3pacTa. Pa3nuna nmo macce tymek cocraBuia 14,7 % mo cpaBHEHHMIO C KOH-
TPOJBHBIMH.

HccnenoBanusiMu, MpOBEJICHHBIMEI Ha Kypax-HECYIIKax, MOJOJHSIKE SIMUHOTO M MSICHOTO
Hanpasnenuii (m.¢. «HoBoky3neukas», KemepoBckas obmacts, KoueneBckas m.¢. u m. c-x.
«Heuaesckuit» HoBocubupckoit 001acTi), yCTaHOBJICHO, YTO J00aBKa MeracuHa B KOMOH-
KopM (6 %) ¢ CyTOYHOrO BO3pacTa MOBBIMIAET COXPAHHOCTh NTHIIBI HA 5 %, yBeIM4MBaeT
MHTEHCUBHOCTH pocTa Ha 4,7 %, CHIKAeT 3arpaThl KopMa Ha 5,6 %. B omnbiTe Ha Kypax-
Hecymkax (B TedeHue 6 mec.) 6 % mobaBka 1eoMTa MOBBICKIIA SHIIEHOCKOCTh Ha 13,2 %,
coxpaHHOCTh 1oroioBbs (11200 romn.) Ha 3,7 %. HayuyHO-X035HCTBEHHBIE OMBITHI MMOKA3aJIH,
gyro BKmMoueHue neonuta (Ileracckoro mMecTopoxaeHHs) B pallMOHBI NTHIBI 3HAYUTEIHHO
MOBBIIIAET PEHTA0EIBHOCTh NTHIIEBOACTBA M AIKOHOMUYECKUN 3(PpPexT oT mpumeHenus 1 xr
reracuHa cocTaBui oT 8 10 14* pyo0.

B Kem HUMCX mnpoBeneHa cepus ONbITOB HA CBUHBAX, KOTOPHIMH YCTAaHOBJIEHO, YTO
BKJIIOYCHHE B PAIMOH MOPOCAT LeoyuTa (TleracuHa) MpeAoTBPAIAeT PacCTPOMCTBO Key-
JOYHO-KUIIEYHOTO TPAaKTa MOJIOJIHSKA, TIOBBIIIAET YCBOCHHE KopMa 10 35 % u cokpamiaer
KpaTHOCTb 3a00J1€BaHUH, BBI3BIBAEMBIX 1€(DUIIMTOM MUKPOIJIEMEHTOB.

CpaBHuTENbHAs OLIEHKA LIEOJIMTOB pa3HbIx MecTtopoxiaeHui (I'py3uHckux, Kemepos-
ckux, Yurunckux, KpacHOSpckuX) B pamuoHax NBIUIAT OpoiyiepoB, NpoBeAECHHAS
CUBHUIITNXem, noka3zana BEICOKYIO 3()PEKTHBHOCTh UCIIOJIH30BAHMS TIEracHa.
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BUOME/IUIIMHA U SKOJIOI'UA

VK 332.142.4
B.H. Maneuxo, H.C. bonoapes

IKOJIOI'O-OKOHOMMWYECKHUE PEI'YJIMPOBAHUSA B TEXHOI'EHHOM PEI'MOHE

KemepoBckass o0macTe OTHOCHTCS K 4YHMCIy HauOoijiee pa3BUTBHIX pernoHoB Cubupw,
MMEIOMINX SIPKO BBIPAKXCHHYIO CHIPHEBYIO CIICLHMATM3AINIO, U 3aHuMaeT B Cubupckom de-
JepaTbHOM OKpYTe JIMAUPYIOLIee MOJoXKeHNE B chepe JOOBIYM MOJIE3HBIX HCKOMAeMBbIX, OC-
HOBHOE U3 KOTOPBIX — yroJb (Tabmuna 1).

Tabmuma 1 — Pelitunr peruonoB COO mno no6s1ue yris

Pernon MecTo, 3annMaemMoe B PO
Cubupckuii GpenepanabHbIi OKpYyT 1
Pecniybnmka Bypsitust 15
PecnyOnmka TriBa 17
PecmyOnmka Xakacus 5
AnTalickuii Kpan 22
3a0aiikaabCKUH Kpaii 3
KpacHospckuil kpai 2
HpkyTckast 001acTh 6
KemepoBckast 001acTh 1
HoBocubupckas o01acTh 13

Kak Bunum, Tonbko 4 cyobekra COO He sABIAIOTCS IuaepaMu B g00brue yrias PO, Bce
OCTAJIbHBIC BXOJAT B MIECTEPKY MEPBHIX 10 PD, COOTBETCTBEHHO, Y IaHHBIX PETHOHOB €CTh
1 o0mue mpoOJeMbl, CBSI3aHHBIE C €ro JOOBIYeH M HMCIOJb30BAaHUEM, IMPEXKAEC BCEro, 3TO

MPOOIIEMBI DKOJIOTHUYECKOTO TianHa. [ 1]
JloObIua MmosIe3HbIX UCKOMAeMbIX U MX TepepaboTka — 3To okojo 70 % Bcex 3arps3HHUTE-

Jied, B TOM YHCIIC U 3HAYUTEJIbHOE KOJMYECTBO TBEPIbIX BHIOPOCOB (TabmuIa 2)

Tabnuua 2 — Bennunaa Haubonee pacrpoCcTpaHEHHBIX BBIOPOCOB 3arpsI3HAIONINX BEIIECTB B
atMocdepy, ThIC.TOHH

Pernonsr TBepasie Jnoxcnn Oxcuapl Oxkcun VYrie-
BEIIECTBA Cephl asora yriaepoaa BOJOPOIBI
Cubupckuii 740,3 2567,1 4274 1034,8 1040,0
(henepanbHbII OKPYT
PecniyGnmka Anrai 2,2 0,4 0,4 3,1 0,0
PecniybOnvika Bypsitus 33,1 24,6 16,7 19,4 1,1
PecrryOnmka TriBa 9,9 2,6 1,2 8,9 0,0
PecmryOonmka Xakacus 21,6 21,2 6,3 442 1,7
AnTaiickmii Kpai 64,7 35,5 23,7 76,9 3,6
3abaifkanbCKui Kpai 46,7 39,3 14,8 34,1 1,7
KpacHnosipckuii kpait 141,8 2010,3 96,2 189,9 25,2
Wpxkytckas 061acTh 114,5 198.3 102,9 141,1 37,9
KemepoBckast 001acTh 158,1 112,7 71,4 270,1 784.,4
Hosocubupckas o061acTh 53,4 46,5 37,7 64,9 19,0
Omckast 001acThb 60,3 63,9 31,8 22,7 50,2
Tomckast 0611acTh 34,0 11,8 24 .4 159,5 115,1
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W3 BeIIETIpUBEICHHBIX JaHHBIX ClIeayeT, uTo KemepoBckast 001acTh SBISETCS OAHUM U3
JUIEPOB IO JOOBIBAIOIIEMY MTPOU3BOJCTBY U JIUACPOM IO YPOBHIO 3arpsi3HEHUS] TEPPHUTO-
pUH, €CTECTBEHHO TMPEIOIOXKUTh, YTO B 00JACTH 3HAYUTEIIBHOE KOJUYECTBO CPEACTB Ha-
MIPaBJISIETCS] HA OXPaHy OKPYKaroIIel cpenbl (Tadnuma 3).

Tabmuma 3 — HBecTuIMU, HaMpaBlICHHBIC HA OXPaHy OKPYXKAIOIIEH Cpelbl U palioHaIb-
HOE UCIOJIb30BaHUE PUPOIHBIX PECYPCOB, MIIH.PYO.

13 HHX Ha:
OXpaHy OT BO3-
Cybpextsl COO Beero OXpaHy BOJHBIX OXpaHy at- OXpaHy | IeHCTBUS OTXO-
pecypcoB MocepHoro 3eMeNb | JIOB MMPOU3BO/I-
BO3/yXa oTBa
PecniyOnika Anrait 2,4 0,3 - 2,0 -
PecniyOnuka Bypsrus 680,5 66,8 13,0 - 600,8
Pecnybnmka TriBa 251,5 30,6 - 220,9 -
PecrryOnmka Xakacus 267,3 190,4 14,3 61,1 -
AnTaiickuii Kpait 64,1 1,0 14,3 10,7 -
3abalkambCKUH Kpai 54,2 4.7 0,7 26,5 21,9
KpacHosipckuii kpaii 4114,8 1705,3 493,2 175,7 1561,5
Wpxkytckast ob6mactb 807,4 480.4 184,7 123,5 14,8
Kemeposckast 001acTh 714.9 251,2 292.5 118,2 48,7
Hoocubupckas obnactb 604,7 447.2 22,8 89,7 31,1
Owmckas 001acThb 8949 431,0 180,8 271,0 12,2
TomMmckas 001acTh 523,6 57,8 38,6 92,1 335,1

Opnnako 1o maHHbIM Tabmuiel, KemepoBckas 067acTh 3aHUMAET JIUIITh Y€TBEPTOE MECTO
cpenu peruonoB COO mo GpuHAHCHPOBAHUIO YKOJIOTHH, €CTECTBEHHO, YTO B UTOTE MBI MO-
KeM HaOIr0aTh HEOIaroNPUATHYIO KapTUHY (PUCYHOK 1).

Pucynok 1 — Tunuunas kapTuHa yrojabHOTO pa3pesa
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VYrnegoObIBaromasi OTpacib SBISETCS TIIaBHBIM UCTOYHUKOM HETaTHBHOTO BO3JEHCTBUS
Ha OKpyxKaroulyto cpeay. IlocrnencTBusi Takoro Bo3AeMCTBUS MHOTOOOpa3HbI: M3MEHEHHE
dbopM penbeda B pe3ysibTaTe TOPHBIX pa3pabOTOK, 3arpsisHEHHE aTMOC(hEphl, BOJAHBIX 00b-
€KTOB, TOYBEHHOTO MTOKPOBA H T. JI.

3a 2011 rom mo6piTo 192,118 MAH.T yras, B TOM YHCIE TOJ3EMHBIM CIIOCOOOM
76,024 MiH.T, OTKpBITEIM criocobom 116,094 mun.T. Bexynum criocobom 100bIYM YISl B
Kemeposckoit o6mactu B 2011 roay mo-npexHeMy SIBISIETCS OTKPBITBIN, €ro 0 100bI4u
YIJIsi 5KOHOMUYHBIM OTKPBITBIM criocobom coctaBuna 60,4 % (B 2010 rogy — 72,5 %) ot
obmiero oowveMa M00bIYM yriiss. OTKPBITBIA CIIOCOO MTOOBIYM YIJII UMEET 0oJiee BBICOKYIO
MPOU3BOIUTENHHOCTh M HU3KYIO CE0ECTOMMOCTh, & TaKK€ HAHOCUT 3HAYUTEIBHBIN yiepo
9KOJIOTHUH. [2]

VYroabpHbIe TPeanpHUsITHS PACTIOI0KEHbI MPAKTUYECKHU 10 BCel 00JaCTH U MPEACTaBISIOT
co00i1 KOMIUJIEKCHBIM MCTOYHMK HEraTHUBHOI'O BO3CHCTBHUS Ha OKpyXaromiyto cpeny. OHu
3arpsA3HIIOT aTMOC(EpHBIA BO3AYX, BOJHBIE PECYPCHI, HAPYIIAIOT 3eMJIH (B OCOOCHHOCTU
TTOYBEHHBIN CJIOH), pa3MeIIal0T OTXO0/bI (IPOMBIIIIICHHBIE U OBITOBBIC).

Crneunduka BIUSHUS KOHKPETHOIO YTOJBHOTO MPEANPHUATUS HA OKPYXKAIOUIYI0 Cpery
00yCJIOBJIEHA TE€0JIOTO-TEOXUMHYECKUMU OCOOCHHOCTSIMH MECTOPOXKACHUS, MPUMEHSIEMON
TEXHUKOW U TEXHOJIOTUEH ISl €r0 pa3paboTKHu.

['maBHbIE MCTOYHUKHU 3arpsi3HEHUs aTMOC(HEpPHOro BO3JAyXa IMpHU A00bIYE YISl MOA3EM-
HBIM CIIOCOOOM: OTBajbl MYCTON MOPOJbI, YTOJIbHBIE CKIIAJlbl, BEHTUISIIUOHHBIE CTBOJIBI
IIaXT, Yepe3 KOTOpPbIe MPOUCXOAUT BHIOPOC METaHa B MPOIECCEe Aera3allid M MPOBETPUBA-
Hus. bornbiioe KoJu4ecTBO MOPOJIbl, MOCTYHAOUIEH U3 IIaXT CO 3HAYUTENIbHBIM CO/epkKa-
HUEM YIS, IPUBOJUT K CAMOBO3TOPAHUIO TEPPUKOHOB. ['opeHne conpoBokaaeTcs Bblaee-
HUEM OKCHUA YTIepo/ia, CEpHUCTOrO Ta3a U MPOAYKTOB BOSTOHKH CMOJIMCTBIX BEIIECTB.

OnvH U3 TIaBHBIX UCTOYHUKOB MbLJIE- U Ta3000pa30BaHUs B Kapbepax — OYpOB3PHIBHBIE
paboTtsl. Ibu1b, 0Opa3yromascss B yroibHBIX Kapbepax MpU Pa3UYHbIX TEXHOJIOTUYECKUX
Mpoleccax, — OCHOBHOE BEIIECTBO, MOCTyNAIOLIEe B aTMOC(EpHBI BO3AYX.

DKOHOMUYECKOE PETYIUPOBAHUE MPHUPOIONOIH30BAHUS OCYIIECTBISETCS C IENBI0 CO3-
JaHUSI PaBHBIX SKOHOMHUYECKUX YCIOBUH JUIsl MPHUPOMNOIb30BaTECH, UCIOIB3YIOMUX MPU-
POJIHbIE pecypChl, U (OPMUPOBAHUS SIKOHOMUYECKUX CTUMYJIOB MO COOJIIOJIEHUIO TPUPOJIO-
OXPaHHOTO 3aKOHO/IaTEIbCTBA.

OCHOBOII YKOHOMHYECKOTO MEXaHH3Ma YIPaBJICHUS MPUPOTHO-PECYPCHBIM KOMILJIEKCOM
SIBJISIIOTCST (PUCKAJIBHBIC TIIATEXKHU (HAJIOTH, COOPHI) 3a MOJB30BaHUE TPUPOIHBIMU pecypca-
MU ¥ HETaTUBHOE BO3/CICTBUE HA OKPYKAOIIYIO Cpeny.

Cornacno cratbe 14 @enepansroro 3akoHa ot 10.01.2002 Ne 7-®3 «O6 oxpane OKpy-
x)aroten cpeasd» (pea. ot 29.12.2010), k MeTo1aM SKOHOMUYECKOTO PeryJIMpPOBaHMs B 00-
JIACTH OXPaHbl OKPYKAIOIIEH Cpeibl OTHOCSTCS:

e pa3paboTKa TOCYAAPCTBEHHBIX MPOTHO30B COIMAIHHO-DKOHOMHUYECKOTO Pa3BUTHUS Ha
OCHOBE KOJIOTMYECKUX MTPOTHO30B;

e pa3paboTka deaepatbHBIX MPOrpPaMM B 00JACTH IKOJOTHUECKOTO pa3BUTUsS Poccuiickoit
@denepauu U LENEBBIX IPOrpaMM B 00JIACTH OXpPaHbl OKpPYKArOIIeH cpesbl CyObeKTOB
Poccuiickoit @enepannu;

e pa3paboTKa M MPOBEACHNUE MEPOIPHATHIA MO OXpaHEe OKPYKAIOIIEH Cpenbl B IEIsAX Mpe-
JOTBpAIEHUs MPUUYUHEHUS Bpea OKPYKaIOIIeH Cpee;

® YCTAHOBJICHHUE TUIAThI 32 HETATUBHOE BO3JICHCTBUE HA OKPYKAIOIIYIO CPEAY;

® YCTAHOBJIEHUE JIMMUTOB Ha BBIOPOCHI U COPOCHI 3arpsI3HAIOIIUX BEIIECTB U MUKPOOPTa-
HU3MOB, TUMUTOB Ha Pa3MeEIICHHE OTXOJI0B MIPOU3BOJICTBA U MOTPEOJICHUS U IPYTUe BU-
Il HETaTUBHOTO BO3ICMCTBUS HA OKPY’KAIOLIYIO CPENy;
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® TpPOBEACHHWE HKOHOMHUYECKOH OLEHKA MPHUPOJHBIX OOBEKTOB U  MPHPOJHO-
AHTPONOTEHHBIX OOBEKTOB;

® [IpOBE/ICHHE FIKOHOMHYECKOW OIEHKU BO3JEUCTBUS XO3IWCTBEHHONM U MHOW JIeATeIbHO-
CTH Ha OKPY’KaIOILYIO Cpeny;

® [IPEJOCTaBJICHUE HAJIOTOBBIX M WHBIX JBIOT MPH BHEIPEHUHM HAUITYUIINX CYIIECTBYIO-
IIMX TEXHOJOTUH, HETPAJUIIMOHHBIX BUIOB SHEPIUU, MCIOJIb30BAHUU BTOPUYHBIX pe-
CYpCOB U niepepaboTKe OTXOJI0B, a TAKXKE MPU OCYIIECTBICHUU UHBIX 3 (HEKTUBHBIX MEp
[0 OXpPaHE OKPYXKAKOLIEH CPelpl B COOTBETCTBHUU C 3aKOHOJATEIBCTBOM Poccuiickon
Oenepauny;

® [OJAJIEpPKKA MPEeANPUHUMATENBCKON, MHHOBALIMOHHON W WHOM AESTeNbHOCTH (B TOM
YHClie HKOJIOTMYECKOr0 CTPaxoBaHusl), HAMPABICHHON Ha OXpaHy OKPYKAIOIIEH Cpe/ibl;

® BO3MCILEHHUE B YCTAHOBJICHHOM IOPSJIKE BPEAa OKPYKAIOIEH cpeae;

® UHBIE METO/bI SKOHOMHYECKOTO PETYINPOBAHUS IO COBEPIICHCTBOBAHHUIO U 3P (EKTUB-
HOMY OCYIIECTBJICHUIO OXPaHbl OKPYKAIOIIEH CpeIbl.

Nudopmanuist 0 moCTyIIECHUH TJIaTeXKEN 3a MOIb30BaHUE MPUPOIHBIMU PECYpPCAMU U 3a-
rpasHeHue okpyxaromen cpeasl B 2011 roxy npencraBinena Ympasienuem PenepanbHou
HanoroBou ciyx0sl o Kemeposckoii oomactu (YOHC Poccun nmo Kemeporckoit obmactn),
Yrpasnenuem PeaepaibHON CIIY)OBI TI0 HAI30py B cdepe npupoaononbs3oBanus (Pocmpu-
poanamzop) o Kemeposckoit o61actu (Tabnuia 4).

Tabnuma 4 — Hanmoru, cOOpbl U ApyrUe TUTATEXH 32 TIOJIH30BAaHUE TPUPOIHBIMU PECYpPCaMU
B 2011 ronay, ThIC. pYO.

Bup nnarexeit, Hanoros u cOOpoB IToctymienus
Bcero, B ToM uncie: 5870 795,5
Hasor Ha 100bIYy MOJIE3HBIX HCKOMAEMBbIX 4328 197
Bopguerit Hamor 128 115
[InaTa 3a HEraTHBHOE BO3MIEHCTBHC HA OKPYKAIOITYIO CPEITY 1 029 937
[Inara 3a ucnonap3oBaHHE JTECOB 367 957

OOpaiaeT Ha ce0s BHUMaHUE 3HAUMTENbHAS BEJIMYMHA TUIATHl 32 HETaTUBHOE BO3JCHCT-
BHE HAa OKPYXAIOIIYI0 CPEly — YrOJIbHbIEC MPEANPUATUS NPEANOUYNTAOT TPOU3BOIUTD I1J1a-
TEXKH, & HE y4aCTBOBATh B OXPAHHBIX MEPOIPUITHUSX.

PermoHanpHpIM BIIACTSAM €CTh O YEM 3ayMaThCsl U B KAKOM HampaBJIEHUU HPUIIOKUTH
yYCWINA U1l BBIPABHUBAHMS 3KOJOTr0-3KOHOMUYECKOM MPUBJIEKATEIbHOCTH.

B aT10i1 CcBsI3M HEOOXOIUMO aJIEeKBATHO U3MEHUTH IKOJIOTMUYECKYIO MOJUTHKY PErHOHa,
onupasch Ha yrBepxaeHHble 30 anpensa 2012 roga JImutpuem MensenaeBbiM «OCHOBBI TO-
CyIapCTBEHHON TMOJUTUKUA B 00JaCTH 3KOJIOTHMUYECKOro pa3BuTHs Poccuiickoit @enepaunu
Ha nepuo 110 2030 rogay.

B pernonanbHON 3KOJIOTMYECKON MOJUTUKE JTOJDKHBI CONEPKATHCS CIEIYIOLIME TTOJI0MKE-
HUS1, KOTOPBIE MTO3BOJISIT B 3HAYUTEIbHON CTENEHN YCUIIUTh SKOJIOTHYECKYIO ITPUBIIEKATENb-
HOCTb pErHoHa:
® YCTaHOBJICHHE IJIAaThl 32 HETaTUBHOE BO3JICHCTBUE HA OKPYKAKOLIYIO CpPeAy € Y4ETOM

3aTpart, CBSI3aHHBIX C OCYLIECTBICHUEM MPUPOJOOXPAHHBIX MEPOIIPUATHUH;
® 3aMEHa NIPAKTUKU B3MMaHMS IJIAThl 32 CBEPXJIMMUTHOE 3arpsi3HEHUE OKPYKAIOIIEH cpe-

IIbl HA IPAKTUKY BO3MELICHMS BpPE1a, IPUUYMHEHHOTO OKPYKAIOIIEH CPEAE;
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® CTUMYJUPOBAHUE NPEANPHUATHI, OCYLMIECTBISIOMMX MPOTPAMMBI 3KOJOTHYECKOU MO-

JepHU3AIIMY TTPOU3BOJICTBA U SKOJIOTHUYECKON peaduIuTalii COOTBETCTBYIOIUX TEPPH-

TOpUHA, a Takke o0ecreyeHNe MUPOKOro MPUMEHEHHUS TOCYJapCTBEHHO-YaCTHOTO MapT-

HEPCTBA MPH TOCYAAPCTBEHHOM (hMHAHCUPOBAHUU (COPUHAHCHUPOBAHUU) MEPOTIPUITUN

MO O3/I0POBJICHUIO SKOJOTHYECKH HEOJIaronoayyHbIX TEPPUTOPUN, JTUKBUIALUN IKOJIO-

THYECKOTO yIIepOa, CBSI3aHHOTO ¢ MPOILIONH YKOHOMUYECKON U HHOH JEATEIHHOCTHIO;

e (dopmupoBaHUE PHIHKA YKOJOTUYHON MPOIYKIIUU, TEXHOJIOTHIA U 000PYIOBaHMS, a TaK-

K€ MPUPOJOOXPAHHBIX YCIYT;
® OCYUIECTBJICHHE TMOJACPKKU TEXHOJOTUYECKON MOJIepHHU3aluu, oOecreynBaroei

YMEHBILICHHE AHTPOINOIE€HHON HAarpy3Kd Ha OKPYXKAlOLIYyI0 Cpely, HEUCTOLIUTEIBHOE

WCIOJIb30BaHKME BO30OHOBIISIEMBIX M PAIIMOHATFHOE MCTIOIB30BAHUE HEBO30OHOBISIEMBIX

MPUPOIHBIX PECYPCOB;
® pa3BUTHE PHIHOYHBIX HHCTPYMEHTOB OXPaHbl OKPYKAIOIIEH cpelibl U 00ecreyeHus KO-

JIOTUYECKOM 0€30MaCHOCTH.

BHenpenue 3THX MOJIOKEHUI B PETMOHAIBHOE SKOJION0-3KOHOMHYECKOE PETYIUPOBAHUE
MO3BOJIUT B 3HAYUTEIBHOW CTEIIEHU 3aMHTEPECOBATH YTOJbHBIE U UHBIE IPENIPUATHS B OT-
HOILIGHUU OXPaHbl OKPYXaIoLIeH Cpenbl, a 3HAUYUT CHU3UTH ylepO Mpupojie, HaHECEHHBIH
WX JESTENbHOCTHIO.

CITMCOK JIMTEPATYPHI
1. http://www.ecoguild.ru
2. http://'www.gks.ru

VYJIK 616-008.64-092:616-08-039.74-02: 616-001-031.12/.14
B.B. Azaoxcanan, U.M. Yemoanuyeea, A.A. Ilponckux

KIIMHUKO-MATOIEHETHYECKHUE ACHEKTbI CMUHIPOMA
IHOJIMOPTAHHOU JIMCOYHKIHUHU ITPU KPUTHYECKHUX COCTOAHUAX

3a mocneAHre TO/bl CYIIECTBEHHO M3MEHWIACh CTPYKTypa TpaBMaTUYECKUX MOBpEXkKIe-
Hui. J[loMuHHpYyOlee 3HaUeHHE TPUOOpeNa MOIUTpaBMa (MHOKECTBEHHBIE, COUETaHHBIC U
KOMOMHHMPOBAHHBIE TPABMbl) B CBSI3M C YBEJIMYECHHUEM CIy4aeB MPOU3BOJCTBEHHOIO, OBITO-
BOT'O ¥ JIOPOXKHOT'O TPaBMaTHU3Ma.

CmepTHOCTh OT moauTpaBMbl B Poccun 3aHMMaeT BTOPOE€ MECTO B MUPE U COCTaBISET
65,5 na 100000 nacenenust [Muponos C.II., 2000], a uaBanuaHOCTh nocturaet 2545 %
[CeneszneB C.A., baruenko C.®., Ilanot FO.b., Kypeirun A.A. , 2004]. CroumocTs jneye-
HUs TAlMCHTa C IOJMTPABMOK IO JaHHBIM pa3HBIX aBTOpoB cocTaBisier jgo 80 000$
[Vincent J-L, Ferreira F, Moreno R, 2000; Levy M M et al., 2003].

[TonutpaBMa — 3TO COBOKYITHOCTh ABYX M 0oJiee MOBPEXKACHUN, OJJHO U3 KOTOPBIX, MO0
UX COYETAHME HECeT HEMOCPEACTBEHHYIO YIpo3y IJisi )KM3HU MOCTPAAABIIETO U SBISETCA
HETMOCPEICTBEHHON MPUYMHON pa3BUTHUS TpaBMaTtudeckon Ooneznu. OHa OTIMYAETCS 0CO-
00l TSKECTHIO KIMHUYECKUX TPOSBICHUN, CONMPOBOXKIACTCS 3HAYUTEIILHBIM HapyIICHUEM
KU3HEHHOBAXHBIX QYHKIUN OpraHu3Ma, TPYAHOCTHIO JUATHOCTUKHU, CIOXKHOCTBIO JICUEHHUSI.
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Cpenu oOcneoBaHHBIX HAMHU MOCTPAJABIIUX ¢ ToauTpaBMor (n=2950), HaxoauBIINXCS
Ha JyieueHun B DPI'BJIITY «HayuHO-KIMHUYECKHMIA LEHTP OXpaHbl 3J0POBbSI IIAXTEPOBY,
TONBKO y 28 % He HabmoJanoch pa3BUTHE OCIOKHEHUH, OCTpPBI pecnupaTOpHBIA ITUCT-
pecc-cunapom (OPJIC) peructpupoBanu y 15,2 % noctpanasmux, y 44,8 % TedeHue Tpas-
MaTHUYEeCKON OOJIE3HU OCIOKHSIOCH PA3BUTHEM PA3JIMYHBIX THOMHO-CENTUYECKUX OCIIOXK-
HEHUM: U3 HUX HaumOOoJee YaCThIMU OCIIOKHEHUSIMU sIBUIKMCH THeBMOHuUU (14,3%), neputo-
HUT (6,5 %), Harnoenue pas (18,8 %), paznuunbie BUABI HEKPO30B (6,7 %), OCTECOMUETUT
(12,6 %), y 3,9 % mnocTpagaBmmnx TeueHHWE MOCTTPABMATHUYECKOTO MEPHOJa COMPOBOXK/IA-
JIOCh pa3BUTHEM CeEIlcHuca. B mojoBUHE CilydaeB CENCUC PETMCTPUPOBAIM Ha 2-3-i Henele
MOCJIC TTOJIMTPABMBI, KOT/Ia HanboJiee BEpOSTEH MUK MCTOIICHHS 3alIUTHBIX (DYHKIIMA HM-
MYHHOU cucTeMbl. HecMOTpst Ha OTHOCUTENHHO HEOOJIBIIIOE YHCIIO CIYyYaeB CETCUca, BHICO-
KUl ypoBeHb JeTaibHOCTH (40 %) 1 Gomblas JIUTETbHOCTD JICUEHUS 3aCTaBISAIOT YACNATh
3TOM MpoOsIeMe MOBBIIIIEHHOE BHUMAaHUE.

Knunndeckast kapTHHA OCJIOKHEHH MHOTOTPaHHA, 00YCIIOBICHA TOKCUYECKUM TOpaKe-
HUEM pa3JIMYHBIX OPraHOB M TKAHEW UM MOXET MPOSIBIATHCS LUPKYISATOPHBIMH PacCcTpOii-
CTBaMU, HapyUICHUSIMU CBEPTHIBAIOIICH CHCTEMbl KPOBH, KapAuo- U HedpomaTuen, pa3Bu-
TUEM TOKCHYECKOTO IenaTuTa, HEBPOJOTMYECKUMU PACCTPOMCTBAMU U OCTPOM AbIXATEIb-
HOM HEJOCTAaTOYHOCTHIO. YKa3aHHbIE HAPYIIEHUsS JeXaT B OCHOBE CHUHIPOMA IMOJHOPraH-
Hoit nmucdynkiuu (CITO/) m onmuparoTcst MPEeMMYIIIECTBEHHO Ha JJaHHBIE O 3aKOHOMEPHO-
CTSIX Pa3BUTHSI CHCTEMHOM BOCHAJIUTEIBHONW PEaKLUu.

JIaHHBIM TPOLIECC MOJYYMUI HEMAJIOE YHMCIO HA3BaHWM — IOJIMOPTaHHAas HENOCTAaTOY-
HOCTb, TIOJIMCUCTEMHAsI OPraHHAsl HEJOCTaTOYHOCTh, HEJJOCTATOYHOCTh OTJAJICHHBIX Opra-
HOB U, COBCEM HeJlaBHO, cHApoM nosmmopranHoit auchyakuuu (MODS/CITIO/]) [Bone R.C.
et al., 1992]. Ha CornacurensHoii koHpepenuu ACCP/SCCM 6bu10 peKOMEHIOBAHO HC-
nonb3oBath Tepmud CIIO/l nns onucanusi paccMaTpUBaeMOro mpolecca ¢ JABYX MO3UIIUH.
Bo-niepBrix, usnonornyeckue HapymeHuss CIIOJl mpencTaBisid HEKYIHO COBOKYITHOCTH
MOTEHIIMATILHO 00paTUMON AUCPYHKIMU. Bo-BTOPBIX, ObLIO yYTEHO, YTO JaHHBINA IMpolecce
MPEICTABISIET COO0M OMpeaeNIEeHHBI CUHIPOM — IOCIIEI0BATEILHOCTh AKTHBAIIUN CHCTEM-
HOTO BOCHAJIUTEILHOTO OTBeTa. Daktophl, cnocoocTByromue pazpututo CIIO/: Tsoxemoe
MeTab0JIMYECKOe MOPaKEHHUE MOCJe TPaBMbl; HAPYIIEHUSI KPOBOOOpAIIEHUS; OTPAHUYCHUS
opranHod (yHKmuH; pa3Butue cercuca. OaHAKO HA ATOW KOH(PEPEHIMH HE OBLIN JaHbI
cneunduyeckue Kpurepun s ganHoro cuuapoma [Bone RC, Balk RA, Cerra FB, et al:
ACCP/SCCM consensus conference. Chest 1992; 101:1644-55; Vincent J-L, Ferreira F,
Moreno R, 2000].

B cBs3u ¢ 3TUM, U3yUYeHHE NATOr€HETUYECKOM B3aUMOCBSI3U CUCTEMHOM BOCIIAIUTEIbHOU
peakuuy U CUHJIPOMA MOJUOPTraHHOW NUCHYHKIMH y OONBHBIX B KPUTHUECKOM COCTOSTHUM,
MpeICTaBIseTCsl HauboJee aKTyalbHbIM.

[lenpro nccnenoBaHus SBUIOCH M3YYEHHUE MATOTCHETUYECKOW B3aMMOCBS3U CHUCTEMHOMU
BOCHAIMTEIILHOW PEaKIMi U CHHAPOMA TOJTHOPTaHHON JUCPYHKIIUU y OOJBHBIX B KPUTH-
YECKOM COCTOSIHUM ISl pa3pa0OTKU U BHEJIPEHUS B MEIMIIMHCKYIO MPAKTUKY HOBBIX Opra-
HU3ALMOHHBIX TEXHOJOTUN OKa3aHWs MEAMIIMHCKON MoMomIH, 3QPEeKTUBHBIX METOJIOB AU-
AarHOCTHUKH, JICYCHHUS U TMPOPWIAKTHUCCKHX MEPONPHUSITHIA, HAMPABIEHHBIX HAa CHIDKCHUE
Pa3BUTHS OCJIOKHEHHUI MPU KPUTHUECKUX COCTOSIHUSIX.

OcHoBHbIE pe3yJibTaThl HCCJIeI0BAHUSA

3a nmocieAHue MTh JET B LIEHTPE MPOBEICHA OLEHKAa KIMHUYECKON U MPOTHOCTUYECKOU
3HAYUMOCTH KPUTEPUEB CUCTEMHON BOCHAIMTEIBLHON peakIy B POrpecCUPOBAHUM CETICH-
ca U «CEeNTUYECKUX CHHAPOMOBY, B YACTHOCTH, CBA3AHHBIX C (DOPMHPOBAHUEM MOJIHMOPIaH-
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HbIX Hapyuienuil. [IpoBeneHHOE HcclieIoBaHKe MOKa3a10, YTO KOJIMYECTBO MIPU3HAKOB CHUC-
TEMHOI BOCTIATUTENBHON PEaKIMu UMEET Ba)KHOE MPOTHOCTUYECKOE 3HAYEHUE B Pa3BUTHU
WHOEKINY, KIIMHIYECKOTO UCX0/1a U IPOJOKUTEIILHOCTH JICUEHUS. Y HEMH(PUITUPOBAHHBIX
MAIMEHTOB, B OTJIMYME OT HHPUIIUPOBAHHBIX, Haimuuue 0oJiee NBYX MPU3HAKOB CUCTEMHOU
BOCHAIUTEILHOM peakluu CBS3aHO C 00Jiee BHICOKUM PUCKOM IMOCIEIYIOIIETO MPOrpeccH-
POBaHMsI, KaK TSAKEJIOT0 CENCUca, Tak U CENTUYECKOTO I0KA.

Opnnako, 6akTeprueMus MPUCYTCTBYET TOJIBKO Yy HEOOJIBIIOTO YKCIa OOJBHBIX C KIMHUYE-
ckumu npuszHakamu CIIOJ[. Hamu Obuto ycTaHoBieHo, uTo Bcero 32 % OOJIbHBIX MMENn
MOATBEPKACHHYIO OaKTepUeMUI0 B KpoBoTOKe. bojee Toro, 6akrepremMusi y KpUTHUECKUX
O0JBHBIX OOBIYHO OTPAKAET HAJTUYHME KOJIOHU3AIUU B COCYIUCTOM PYyCIIe, HEXKEIH JIUCCE-
MUHAIMI0 OPraHu3MOB W3 ouara uHdeknuu. COOTBETCTBEHHO HAIMYWE cercuca (Haaudue
WH(pEeKIUK + CUCTEeMHBIM OTBET Ha HEE) MOXKHO MpeIoiaratb 1 6€3 MUKpOOHOIOTHYECKOTO
MOATBEPKACHHUSL.

Nzydenne ocobeHHOCTE MUKPOOHOTO Mei3a)xa y MalMeHTOB C MOJIUTPaBMOW B KPUTH-
YECKOM COCTOSTHUU C YYETOM TSDKECTH «CHUHAPOMOB cerncucay (n=599), a Taxxke OleHKa
KJIIMHUYECKOW M MPOrHOCTUYECKON 3HAYMMOCTH YPOBHS JIUIOMOJIMCAXapUACBSI3bIBAIOIIETO
nporenHa (JIIIC-CII) B chIBOpOTKE KPOBH IMOKa3alio, YTO MOCTTPABMATUUYECKUI Mepuos y
45 % mnauuenToB Kk 8-10 cyTkam OCHOXKHSUICS pa3BUTHUEM CEIICHCA, TSAKEIOE TEUEHHUE KOTO-
pOro XapakTepu30BajoCh MPUCOEAUHEHUEM MOJUPE3UCTEHTHON YCIOBHO-NATOTEHHOW Trpa-
MoTpuraTenpbHot Mukpodmopsl (P.aeruginosa u Acinetobacter spp B accoluanuu C
K.pneumoniae u S.aureus).

MakcumansHoe yBenuuenue koHueHTpanuu JIIIC-CII B ChIBOpOTKE KpOBH Yy MHOCTpa-
JABIIHMX C MOJUTPABMOUW OTMEeYalnoch B 1-3 1 5-7 CyTkH mociie TpaBMbl, B TO BpEMsI KakK Iep-
BBIE TIOJIOXKHUTEILHBIE PE3yIbTaThl MHKPOOHUOJIOTHYECKOTO UCCIEAOBAHMS PA3IMYHBIX OHO-
MAaTepUaNIOB MOJYYEHbl JUIIb Ha S5-7 cyTku. Yacrtora BCTpPEHYAEMOCTH JUArHOCTHYECKHUX
ypoBHeit JIIIC-CII B CbIBOPOTKE KpOBHU y NMALIMEHTOB CENTHUYECKUX Ipynn Ha 1-3 CyTKu co-
craBuna 84 %, Ha 5-7 cytku — 93 %. OnHako Tonbko y 58 % W3 HUX yOanoch NOATBEPAUTH
dakT nHQUIMPOBaHUS rpaMOTpUIIATEIbHON MUKpodopoit. B 6onee mo3anue cpoku (11-14
u 17-21 cyTkn) 4yacToTa MOJOKUTEIBHBIX PE3yJIHTAaTOB 000MX TECTOB COBMAa M COCTaBHUIIA,
COOTBETCTBEHHO, 95 % u 100 %.

Takum oOpa3oM, yCTaHOBJIEHHAsi BBICOKAs YacTOTa BCTPEUAEMOCTH JUArHOCTUYECKUX
ypoBHel JIIIC-CII B cbIBOPOTKE KpPOBU y MOCTPAJABIINX C CEIICUCOM B PaHHHE CPOKHU Ha-
omoaenus (1-3 u 5-7 cyTku), 10 MUKPOOHMOIOTHYECKOTO TOATBEPKACHHUS WH(PEKINH, T0-
3BOJISIET MCIOJIb30BaTh JAHHBIM MapaMeTp B KaueCTBE paHHEro MapKepa pa3BUTHUSL THOMHO-
CENTHYECKUX OCIIOKHECHHM.

C nmoMoIbI0 COBPEMEHHBIX OMOXUMHUYECKUX, F€MATOJOTUYECKUX, UMMYHOJIOTHYECKHX,
0AKTEPUOIOTMYECKUX U AP. METOJOB YCTAHOBJICHBI OOIIME 3aKOHOMEPHOCTH, OCOOCHHOCTHU
MeTabonu3mMa U MOpGOPYHKITMOHATLHOTO COCTOSIHUS KJIETOK KPOBH, IMAaTOTCHETHYECKas
3HAYMMOCTh U3MEHEHHUI COOTHOIICHUS MEPBUYHBIX U BTOPUUYHBIX MEIMATOPOB BOCTAJICHUS
npu GOPMUPOBAHUU CUCTEMHOTO BOCTIAUTEIBHOIO OTBETA Y OOJBHBIX B KPUTHYECKUX CO-
CTOSIHMSIX.

UccnenoBanusa metaboau3ma B MOCTTPABMATUYECKOM MEPUOE MOJUTPABMBI MTO3BOJIUIN
BBIICJIUTh MapaMeTphl, XapaKTePU3YIOLIUE TEUEHHUE TPAaBMATUYECKOM OOJE3HU U OICHU-
BaIOIIIME CTETEHb KAaK JIECTPYKTUBHBIX, TAK U PEreHepaTOPHO-BOCCTAHOBUTEIBHBIX MPOIIEC-
coB B kieTkax opranuzma ([larent PO Ne 2181488, No 2181489 ot 20.04.2002; Ne 2187113
ot 10.08.2002) (Tabnumna 1).
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Tabnuua 1 — [Noka3zaTenn MeTabOIMYECKON aKTUBHOCTH, XapaKTEPU3YIOIUE TEUCHUE TPAB-
MaTH4YECKOM 00JIe3HN y MAIIMEHTOB PU MOJIUTPABME

TTokazarenu ®dopwma mpo- O YHKIIMOHAIbHOE 3HAYEHHE
SIBIICHUSI
ol-, 0.2-rno0ynuHbI ) AKTHBHOCTH BOCHJIUTENIBHOTO TIpoLiecca
Amo-B

Ano-Al/Ano-B

AxTHBHOCTH nponieccos [10JI:
JAK-

MIA

AKTHUBHOCTH ()EPMECHTOB:
Hurozonerere (KOK, JIAT, ACT,
AJIT)

Muxkpocomanbubie-I T T
Mewmbpanocsszannblie-11[D

XC JIIBII

XC JIIOHII

XC JIITHIT

Koptuzon

Krnerounas nectpyxius

PerenepaTopHO-BOCCTAHOBUTEIBHBIC
MPOIIECCHI

S22 - |2 |«

AI[aHTaL[I/IOHHO—HpI/ICHOCO6I/ITeJ'H>HBIe MExa-
HHU3MBI

JluHamuueckasi OlIEHKa T[OKa3aTeseld Hecneuu(puueckod pe3ucTeHTHOCTH MO3BOJIMIIA
c/ieNlaTh 3aKI0YEHHE O TOM, YTO THIEPHPOAYKIMS MPOBOCHATUTENbHBIX ITUTOKMHOB MpPH-
BOJUT K HAPYUICHUIO BEHTHJISIIMOHHOW CITIOCOOHOCTH JIETKUX, HEAOCTATOYHOCTH KPOBOOO-
palleHusi, CAHAPOMY MOJUOPraHHON HEIOCTATOYHOCTH MAPEHXUMATO3HBIX OPraHOB, CENTH-
eMUHU U 1OKY. [Ipu 3TOM BBIPa)KEHHOCTH MOBBIIIEHUS MEIUATOPOB BOCIAJIEHUS B KPOBU
MO>KET ONPEENIATh CTETIEHb TSHKECTH OOJNBHBIX B KPUTUYECKUX COCTOSTHUSX.

VYcTraHoBIEeHAa KIMHUYECKas 3HAYUMOCTh M TIOPOTOBBIE 3HAYEHHUsS HECTeHH(PUUECKUX
MapKepoB BOCIMAJIECHUS y OOJIbHBIX B KPUTHYECKUX COCTOSHUSIX C YUETOM TSDKECTH «CHH-
JIPOMOB CETICHCay.

HecMoTps Ha TO, 4TO KIMHMYECKOE MPOSBIECHUE CHUCTEMHOIO BOCHAJIECHHS IPH IOJIMT-
paBMe MHOT00Opa3HO, €ro MeTaboIMYECKUE XapaKTePUCTUKH MOTYT ObITh 0OoJiee ymopsiio-
YeHHBIMUA. MBI BBISIBUJIM MOBBILIEHUE YPOBHS JIMIIOMOIUCAXapU, CBSA3BIBAIOIIETO MPOTEH-
Ha, IUpKyIupytoumx uatepiaeiikuaos UJI-1, MJI-2R, UJI-6, NJI-8, 1JI-10, paxTopa Hekpo-
3a OIyX0JH, (haKTopa aKTUBAIMH TPOMOOIHUTOB, C-peakTUBHOTO OeJKa, aloJIUIIONPOTENHA,
HepyJIoMIa3MUHA, TalTO- U MaKporjioOyJluWHa y TMAaIlMeHTOB C MOJUTPAaBMOM, COOTBETCT-
BYIOIIIMX KPUTEPHUSAM CHHIpOMA CUCTeMHOM BocnanuTenbHol peakiuu (CCBP,SIRS) 1992 r.

BrisBieHHass TUNEpHpOIyKIHs MPOBOCTATUTENBHBIX IMTOKUHOB HAXOAWUTCS B TECHOU
3aBUCUMOCTH C BEHTWJISILIUOHHBIMU HAPYIICHUSIMH U KIMHUYECKUMU MPOSBICHUSMU TsKe-
CTH COCTOSIHMSI IIpH nosiuTpaBMe. Hannuue npsMoit B3aMMOCBS3M KOHILIEHTPAIlUU MEIUaTo-
poB Bocnanenusi (UJI-6, NJI-8, NJI-10, CPB) u o6paTHO KOPPETSAIHMOHHONW 3aBUCHMOCTH
(®HO-0, WJI-2R, JIIC-CII) ompenensieT BBIPAXKEHHOCTb CUCTEMHOIO BOCHAIUTEIBHOIO
OTBETa OpraHuiMa u GOpMHUPYET KIMHUYECKUE BAPUAHThI TEUCHUS TOJIUTPABMBI.

Takum o0pazoM, MociaeoBaTeNbHOCTh NAaTO(PU3NOIOTHUYECKUX MPOLECCOB B CTAHOBIIE-
HUHU CHHIpPOMa CHCTEMHOIO BOCMAJIMTEIHLHOIO OTBETA MOXET OBITh IpEJCTaBlieHA B Cle-
nytomeM Bune. [Ipu nossinenun B kposu JIIIC, sBasitonierocs MHUIIMATOPOM BOCIATICHMUS,
aKTUBHUPYETCS CUHTE3 MakpodaraMu NMEepBUYHBIX MEIHUATOPOB BOCMAJICHUS — LIUTOKWHOB
(®HO-a, UJI-2R, UJI-6, NJI-8), 3amyckas in Vivo CHHIPOM CHCTEMHOTO BOCIAUTEIIHHOTO
otBeTa. B cBOIO ouepenr mocieqHUEe aKTUBHPYIOT CHHTE3 renaToluTaMHu OENKOB OCTpOM
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¢da3pl — BropuuHbIX MeauaropoB BocnaieHus (CPb, o-1-rmoOymuHel, 0-2-TI00yIHHBI, Y-
I00yIuHbI, (GUOPUHOTEH), EHCTBHE KOTOPHIX HAMPABJICHO HAa OrPaHHYCHHE ovyara BOCIa-
JIEHUS W TPEeAOTBPAILEHHE CUCTEMHBIX MPOsIBICHUN BocnaieHusi. Kak mpaBuio, Takoro re-
HEPAIIM30BAHHOIO OTBETA BMECTE C JIOKAJBbHOW BOCHAIMTEIBHOW PEAKIMEW OKA3bIBAECTCS
JOCTATOYHO JUIsl IpeceueHus necTBUs MH(PEKIMOHHOTo nartorena. Koraa xe nunomnonuca-
xapuacBssbiBatonuii mporend (JIIIC) upesamepHo Bo3aelcTBYeT Ha Makpodaru, in vivo
dbopMupyeTcsT CHHIPOM KOMIICHCATOPHOW IMPOTUBOBOCHANUTENHLHON 3amuThl. Ecim ke
CAECpKUBAHUE BOCTAJICHUsI OKa3bIBaeTCs HEIPPEKTUBHBIM, OOJBIIOE KOJUYECTBO MEPBUY-
HBIX MEIUAaTOPOB BOCHAJICHUS (LIUTOKWHOB) MPUBOAUT K TSKEJIOM MHTOKCUKALIMU: HapyIlle-
HUE BEHTHIAIIMOHHOW CIIOCOOHOCTH JIETKUX, HEAOCTATOYHOCTh KPOBOOOPAIIICHHUS, CHHIIPOM
MOJIMOPTaHHOM HEJIOCTATOYHOCTH MAPEHXUMATO3HBIX OPraHOB, CENTULIEMHS U IIOK, a BbI-
PaXKEHHOCTh TMOBBILIEHUS MEIUATOPOB BOCHAJICHHSI B KPOBU MOXKET OMNPEIENSITh CTEIEHb
TSYKECTH TEUCHUS MOJIUTPABMBI.

B nocnenytoiiem, eciu 3T0 NOATBEPAUTHCS NaTbHEUIIMMH AMUIAEMUOIOTHYECKUMH HC-
CJIEIOBAaHUSIMHU, BO3MOXHO, YTO HUCIIOJIb30BAaHUE YHUCTO OMOXUMUYECKUX U UMMYHHBIX ITOKa-
3areneil OyaeT MmpeanoyTUTeNnbHee ISl UACHTU(PUKALUKA KPUTEPUEB CUCTEMHOIO BOCIaje-
HUsI, HEXENIU KIMHUYECKUe MaHHbie. Ho /Ui moaTBepkIeHuss JaHHOTO 3aKIF0UYeHUs He0O-
XOJTUMBI MAaCIITAOHBIC TPOCIIEKTUBHBIC UCTILITAHMSI.

CyliecTBeHHOE 3HaYEHUE UMEIOT pabOThl LIEHTPA MO ONTUMHU3AIMHN BBICOKOTEXHOIOTHY-
HOM MEIUIMHCKOW MOMOIIM U COBEPIICHCTBOBAHUIO OPraHU3allMOHHBIX aCMEKTOB OKa3a-
HUSL MEIUITMTHCKOMW MTOMOIIH OOJIEHBIM B KPUTHYECKHX COCTOSHUSX.

B OI'BJITY «HKIO3I» B Teuenue 15 net (1996-2010 rr.) paspaboTana u BHeIpeHA
KOMIUIEKCHAsl CUCTeMa OPraHU3alMOHHBIX U Je4eOHO-TMarHOCTUYECKUX MEpPONPUATUIN, Ha-
MIPABJICHHBIX HA MOBBIIICHUE YPGEKTUBHOCTU JICUCHHS OOJBHBIX C MTOJUTPABMOM C YIETOM pe-
THOHAJILHBIX 0cobeHHocTel Ky30acca n BHEIpeHNEM B IIUPOKYIO KIIMHUYECKYIO PAKTHKY.

OcHOBHbBIE KOHIICTIIIMK MEAUIIMHCKON MOMOIIM MPH MOJUTPaBME BKIHOYAIOT MaKCHUMallb-
HO OBICTPYIO TPAHCTIOPTUPOBKY MOCTPAJIABIIUX JI€UeOHO-TPAHCTIOPTHBIMU OpUTaiaMu B Jie-
4eOHOE YUPEKICHHUE, T/I€ BBITIONHSIOTCS BCE BHJIBI TUATrHOCTUKH, WHTEHCUBHOW Teparuw,
XUPYPTUYECKOT0 JICUEHUS U CrieliMalibHasl peadumuTalius.

[Ipu 5TOM ycrexu B J€YEHHUH MOJIUTPaMbl 00YCIOBIEHbI M3MEHEHUEM CUCTEMbl OpTaHU-
3alMy MEIULUHCKON moMoIy, pa3paboTkoi 3(h(PEeKTUBHBIX METOIOB OLIEHKU TSKECTH CO-
CTOSIHUSI, TUATHOCTUKH, JICUCHUS U PEAOUITUTAIIIH.

Hcnonb3oBaHue TPaHCIOPTUPOBKU CHELHAIU3UPOBAHHBIMH JIe4€OHO-TPAHCTIOPTHBIMU
OpurazamMu MpUBENIO K YMEHBIICHUIO BPEMEHHOI0 MHTEpBaja JOCTAaBKU MAIlEHTOB B CIIe-
[UATN3UPOBAHHBIN [IEHTP, YTO MO3BOIIIO M30€XKaTh TOCMUTAIN3AUNA B OOJTBHUILI Oosee
HU3KOTO YPOBHS, a TAK)KE€ MOBBICUTH 3PPEKTUBHOCTH JOTOCHUTAILHOTO JIEYeHUs. JTO MOJ-
TBEPKJAJIOCH BBICOKMM TOKa3aTesieM NepBUYHON JOrOCMUTAIbHOM UHTYOAIuH, KOTOPBIH CO-
ctaBwi 76 % 1 yMEHBIIIEHUEM YHUCIIA TTAIIMEHTOB ¢ HECTAOMIHHON reMoIMHAMUKOM Ha 25 % .

Pa3paboTaHbl 1 BHEAPEHBI: JUHAMHYECKAsI OIEHKA TSHXKECTH COCTOSIHUS Ha OCHOBE 0aslib-
Hoit mikanel Pape H.C. (2005), nmporpamma mH(}Y3MOHHO-TpaHC(HY3MOHHON TEparuu C HC-
MOJIb30BAHUEM HHTPAONIEPAIMOHHON ayTOTeMOTPAHC(Py3UH; HCKYCCTBEHHAs BEHTHJIALIUS
JIETKUX B TOJOKEHWW HA KHUBOTE ISl MPOMUIAKTUKH M JICYECHUS OCTPOTO TOBPEKICHUS
JIETKUX, CXE€Mbl MHTEHCUBHOM Tepaluy pa3BUBAIOLIEIOCS U MPOrPECCUPYIONIEro OTeKa To-
JIOBHOT'O MO3Ta C MOMOIIbI0 MHTPAKAPOTUIHOTO BBEICHUS WHTMOUTOPOB CUHTE3a MpOoCTar-
JIAHJUHOB.

Hcnonp3oBaHue OPUHIMIIA CPOYHOIO XUPYPrUUECKOTO JICUCHHsS MNPH MOJUTpPaBMax
BKJIIOYAJIO: TEPBOOUYEPEAHOE MPOBEJICHUE OMEPATUBHOIO JICUCHUS JTOMUHHUPYIOLIETO IO-
BPEXKJICHUS, YTPOKAIOIIETO KU3HU OOJIbBHOTO; MaKCUMaJIbHO BO3MOXKHOE MPOBEJICHUE OIle-
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PaTUBHBIX BMEILIATENIbCTB MPU CKEJIETHOW TpaBME IIOKOIE€HHOTO XapaKTepa; COKpAaIECHHUE
BPEMEHH MPOBEJICHUSI OTIEPALIHA.

OnpaBAaHHOCTh CPOYHOTO XUPYPrUUECKOrO JIEUEHUS Ul TaHHBIX MMAllMEHTOB MOATBEP-
’KJajgach OTCYTCTBHEM POCTa JIETAJIbHOCTH Ha (JOHE YBETUUEHUS MOKA3aTels MO MIKaJe OCT-
poro QpU3MOIOTUYECKOTO COCTOSAHUSA. MBI H30erany OTCPOUYEHHBIX XUPYPrUUE€CKUX BMeEIla-
TEJBCTB y HAIIMX MAIMEHTOB C MOJUTPAaBMOM Ha 2-4 JHU MOCJE TPaBMBI JUIsl TPEAOTBpAlLe-
HUS pa3BUTHUA OCJIOKHEHUM.

[IpoBeneHHOE HaMU HCCIIEIOBAHKE [TOKA3aJl0, COUETaHUE HOBBIX MeToAuK Damage Con-
trol manopoToMHM U paHHEH KOPPEKIMHU (PU3NOJIOTHUECKUX U KOAryISUUOHHBIX HApYIICHUH
c BBenenueM Damage Control peanumMany ¢ MEHBIIUM HCIIOJIb30BAHUEM KPUCTAIIIOUIOB,
MO3BOJISIET TMOBBICUTH TOKA3aTelh BRDKUBAEMOCTH 10 73,6 % y ManueHToB ¢ abIOMUHAIb-
HBIMU TOBPEXKIACHUSMH MpPU NoauTpaBMe. KpoMe TOro, njaHHoe UCCIeAOBaHUE JOKa3allo,
yro Damage Control peaHumanuu Mpu COOTHOILIEHHWU CBEXKE3aMOPOKEHHOW IJIa3Mbl K
SPUTPOLUTAPHON Macce 1:1 B coueTaHUMM C MEHBIIMM MCIOJIb30BAaHUN KPUCTAIIOUIOB SB-
JsieTCcsl He3aBUCUMBIM (haKTOpOM BbIKHMBaeMocTd nanueHToB ¢ Damage Control nmanoporo-
MHUEH.

Bueapensl MamoTpaBMaTUYHbIE METOABI YHAOCKONMMYECKON HEUPOXUPYPTHM IIPU YILIHU-
0ax-pa3MO3KEHHUAX M CHABJICHUSAX TOJOBHOTO MO3Ta y OOJBHBIX TSKEION YepernHo-
MO3TOBOM TpaBMOM, MaTOM€HETHYECKHUM MOAXO0 K 3aKPHITHIO 1e(EKTOB Yeperna ¢ UCIOJIb30-
BAHMEM HOBBIX TEXHOJIOTUH, XUPYPTHUsI TPABM NIO3BOHOYHHUKA U CIIMHHOT'O MO3ra.

PacmmpeHns! nokazanus K IpOBEACHUIO OPTaHOCOXPAHSIOIIMX ONEpPaLUi IIPU Pa3MO3Ke-
HUSAX U OTWICHEHUSIX CETMEHTOB KOHEYHOCTEM.

(P PeKTUBHOCTH HAYYHBIX Pa3pad0TOK

[Ipennoxxennas wu amnpoOupoBanHas B Kysbacce Ha 0aze DIBJIITY «HayuHo-
KIMHAYECKUH LIEHTP OXPAaHBbI 3[I0POBbsI MIAXTEPOB» ONTUMHU3UPOBAHHAS KOMIUICKCHAS Op-
TaHU3AIMOHHAS U JICYCOHO-TMArHOCTHYECKAs! CHCTEMa MEIUITMHCKOW MOMOIIH TIPH TOJUT-
paBMe IMO3BOJIMJIA JOCTHUTHYTH IMOJIOKUTENBHBIX (DYHKIMOHAIBHBIX pe3ynbraToB B 90 %,
cpenu OOJIbHBIX, UMEIOIIUX MEepesIoMbl Ta3a, B 92 %, a uepe3 oaud rog — 95 % ciyuaes, co-
KpaTUTh CPOKU CTalMOHApHOTrOo JiedueHus Ha 39 % (c 56 no 34 koiiko-nHel), CylecTBEHHO
CHU3UTH JIETAIBHOCTD B 2 pa3a (¢ 35 no 15,4 %), yMEHbIIUTHh NEPBUYHYIO HHBAIMIHOCTh HA
20 %, ypoBeHb HeOIaronpusTHHIX puckoB Ha 10 %.

IKOHOMUYeCKHIT IPdeKT

[TomyueHbl 3HAYUTENbHBIE SKOHOMUYECKUE M COIMAIbHBIE 3()(EKTHI: yMEHBIICHHE KO-
HOMHUYECKHX 3aTPAT CBS3aHHBIX C BOCCTAHOBIICHHUEM YTPAY€HHOI'O 3J0POBbs, YMEHBILICHHE
COLIMAJIbHOM HAIPsSKEHHOCTH, BCJEACTBUE MOBBIIICHHS Ka4eCTBA >KM3HU MOCTPAJABIINX C
MOJUTPAaBMaMH, COXPaHEHWE CTOMMOCTH HeNpou3BeeHHoN 100brun yrig Ha 1000 moctpa-
JABIINX COCTaBWIO 92 mupy. pyOmeit.

B nepuon ¢ 1994 — 2011 rr. Ha 6a3e L{enTpa BHIOMHEHBI U 3alIUIIEHBI 11 TOKTOPCKUX U
70 KaHAUAATCKUX TUCCEpTAlldi, OmyOJuKoBaHO 6 MoHorpadwui, ceime 3700 HaydHBIX U
y4eOHO-MeToAnYecKuX padot, moinydeHo 129 marenroB PD. [Iposeneno 16 Beepoccuiickux
HAy4YHO-TPAKTUYECKUX KOH(EpeHUUH, MaTepualibl KOTOPhIX €KETOJHO W3/al0TCsl B BHJIE
CoopaukoB MarepuanoB koHpepenmuii. Coznan (2005 r.) U eXeKBapTAIbHO BBIXOJUT B
CBET HAy4YHO-IPAKTUYECKUU perieH3upyeMbIi xypHau «llomutpaBmay. Pe3ynprarsl nposo-
JMMBIX HAyYHBIX MCCIEIOBAaHUM PETyJISipHO JOKJIAIbIBAIOTCS Ha BpaueOHBIX (hopymax pas-
JIMYHOT'O YPOBHS OT PETMOHAIIBHOIO 10 MEXAYHAPOIHOTO.
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[Iporpamma 00y4eHHsS CIEHMANKUCTOB IO JICYCHHUIO TMOCTPAJABIIMX C TOJIUTPABMOU B
KPUTHUYECKOM COCTOSIHMM peaju3yeTcsi Ha 0a3e LeHTpa Ha Kadeape HHTErpaTUBHOM TpaB-
matosorun I'bOY BIIO KemI'MA Mun3apasconpassutust Poccun, rae npouuin o0ydyeHue
cBbimie 200 cnymareneil.

Takum 00pa3om, yiaydllleHHuEe KayecTBa JEUEHUs! OONBHBIX C MOJUTPABMOM MOXKET OBbITh
JOCTUTHYTO TPU BBINOJIHEHUH  HAYYHO-OOOCHOBAHHBIX PEKOMEHJALMI B MEIUIUHCKOM
YUpEXKACHUH, TAPAHTUPYIOIIEM KPYTJIOCYTOUHYIO JOCTYITHOCTh PECYPCOB U CBOEBPEMEHHOE
BBINIOJIHEHNE COBPEMEHHBIX CTAHJAPTHBIX MEpPONPUSATHI, OpPraHU30BAHHBIM KOMAaHIHBIN
MOJIX0J BBICOKOKBATM(PHUIIMPOBAHHOIO MEIULIMHCKOrO MEPCOHAa, C JONOJHUTEIbHON KBa-
TuQUKAIe, 3aMHTEPECOBAHHOTO B YCTPAHEHUH CIIOKHBIX MPOOIIEM.

VK 614.2:614.7
10.A. TI'puzopves, C.B. Cobonesa, O.1. bapan

BHOJIOI'MYECKAS BE3OITACHOCTbD U 31OPOBBE HACEJIEHUA B
COBPEMEHHBIX YCJIOBHUAX

[Tpobrema OGuoorMuecKoil 6€30MacHOCTH MpUOOpeNIa B HACTOAIIECE BpeMs TII00aTbHBIN
XapakTep U He 3aBUCHUT OT TOCYJapCTBEHHBIX rpaHMIl. [ BceX cTpaH OpraHu3aius CUcTe-
MBI OMOJIOTUYECKON 0Ee30MacHOCTH CTala HEOThEMJIEMON YacThI0 TOCYAAPCTBEHHON MOJH-
Tuku [2, 3]. B Poccuu 3T0 B MOJIHOM Mepe OCO3HAHO TOJIBKO B MOCJEIHEE AECATHIIETHE, KO-
raa ObuTM pa3paboTaHbl COOTBETCTBYIOIIME OCHOBOIIOJIATAIONIME 3aKOHOAATENIbHBIE aKThI.
«OCHOBBI TOCYAPCTBEHHOH MOJIMTUKHU B 00JIaCTH O0ECTICYCHHSI XUMHUYECKOW M OMOJIoTHYe-
ckoit 6e3omacnoctu Poccuiickoit @enepannu Ha nepuoa a0 2020 roga u Ha JaTbHEUIIYIO
MepCcreKTUuByY» ObUTH yTBepkaeHbl [Ipesunentom PO 4 nexabpst 2003 roma Nellp-2194, a
«Ctpaterus HanmoHanbHOUM Oe3omacHoCcTH Poccuiickont @eneparuu 10 2020 roma» yTBep-
xneHa YkasoM lIpesuaenta PO 12 mag 2009 roga Ne537. 3HaunTenbHOE pacllupeHHUE B
MOCJICTHUE AECATUIICTHS Arana3oHa OMOJIOrMYECKUX YTPo3 OT Pa3IMUHbIX MaTOT€HOB, B TOM
YHCclie U OT BHOBb BO3HHKIIMX, SBJISETCS CYIIECTBEHHBIM (DAKTOPOM, BIMSIOUIMM Ha IMPO-
6nembl OnoOe30macHOCTU. J[pyruMu Ba)KHBIMH MCTOYHHKAMH OOOCTpeHHUs: mpobiem Ouno-
0€301MacHOCTH ABIISIOTCS TOJIUTUYECKUE, IKOHOMHYECKHE, COIMANIbHBIE U JaeMorpadude-
ckue dakropsl [2, 5].

B HacTynuBIIyIO MOCTTEHOMHYIO 3py HAOII0OAI0TCS SMOXAbHBIE U3MEHEHHS KaK B TIPU-
KJIQJIHBIX 00JIACTSX, TaK U B (PYyHAAMEHTAIbHBIX OMOJIOTUYECKUX U MEIUIIMHCKUX HCCIEO0-
BaHUAX. B MeauimHe pa3zBuBaetcst TeHHas Tepanusi, papMaKOreHOMUKA, BeIeTCs TTOUCK Je-
KapCTB HOBBIX MOKOJICHUH — 3HJIOTEHHBIX OUOPETryJIsiTOPOB, HOBBIX (MOJEKYISIPHBIX) BaK-
IIUH, PeaTN3yeTcs TOYHAS JUArHOCTUKA TeHETHUECKOM MPenpacioiokKeHHOCTH K 00JIe3HAM
[8, 12]. Mcnnonp30BaHKE MONTYYEHHBIX 3HAHUM B 00JIACTU MOJIEKYJIIPHOU OMOJIOTMH, MUKPO-
OMOJIOTUU, UMMYHOJIOTUH, TEHHOW MH)XEHEpUH, (PU3UKO-XUMHUUYECKONH OMOJIOTMH M JAPYTHX
HayK OTKPBUIM MyTh K BO3HUKHOBEHHIO HOBOM OmoTexHosornu. Ho Heo6Xoaumo npusHaTh,
YTO HOBasi OMOTEXHOJNIOTHSI HEOJHO3HAYHA MO cBoel npuponae. OHa MO CyTH MPUHAJICKHUT
K YHUCIly JIBOMHBIX TEXHOJIOTHM, JOCTHXKEHUS KOTOPBIX MOTYT OBITh MCIOJIb30BAHBI KaK B
MUPHBIX, TaK U B BOCHHbIX LeNsiX. [IpuHaaie:kHOCTh JAHHOTO BUAA ACSITEIIbHOCTH K pa3psi-
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Iy IBOMHBIX TEXHOJIOTMW IPEAINOJaracT JBOMCTBEHHBIN XApAaKTEp OpPraHU3aldHd CUCTEMBI
OHMOJIOTrHYeCcKO 0€30MaCHOCTH.

B nmanHHO# cTaThe paccCMOTPUM OCHOBHBIE OMOYTPO3BI IS YETIOBEKa, MPOBEIEM OIECHKY
OTMacHOCTU MpuMeHeHHst Ouosorudeckoro opyxwus (bO), Ouoreppopusma, MoOKakeM poJib
OMOJIOTMUECKON W MEIMIIMHCKON HayKH KakK BaxkHewIero gakropa 6unodezonacuoctu. [1po-
OsieMa rI100abHBIX KIMMATUYECKUX M3MEHEHMM U HEMUHYEMBIM B CBSA3M C 3TUM POCT WMH-
(bexmoHHoi 320051eBa€MOCTH PACCMOTPEHBI HAMH B IPYTHUX IMyOnuKanusx [6, 7].

1. Buosnoruyeckasi 6€e30N1aCHOCTb U OCHOBHbIE OMOYTPO3bI J15 YeJ0BeKa

Ha npotsxennn BTopoil mojaoBuHbI XX BEKa MUP Ha IUIaHETe 3eMIIsl HOAJAEP/KUBAJICS BO
MHOTOM 3a CUET OMACHOCTH B3aUMHOTO TapaHTUPOBAHHOTO YHHUYTOXKEHUS TPOTHBOCTOSIIIINX
cTopoH. HeiHenHuit aTan rnodaabHOr0 pa3BUTHS MOXHO Ha3BaTh KaK «MUpP HA OCHOBE B3a-
MMHOI 3aBUCHUMOCTUY». Mcronb30BaHre OHOJIOTMYECKOTO OPYXKHS JelaeT rocynapcTBa 3a-
BUCHUMBIMU JPYT OT APYyra, Tak KaKk HUKTO B MHpEe HE 00JagaeT MOCTaTOYHBIMU COOCTBEH-
HBIMH pecypcamMH B 00JIaCTHU CTPATErMueCKON pa3BelKh, OOHAPYKEHHUS U CUCTEMbl pAaHHETO
OTOBEILIEHUSI 0 OUOYrpo3e, HUKTO HE MMEET IMOJHOIO 3araca BaKLKH, CHIBOPOTOK M MEIU-
KaMEHTOB JJISI CAMOCTOSITEIIbHOM JINKBUIAINH TTOCIICICTBHI IPUMEHEHUS JAHHOTO OPYXKHUSI.

B Poccuiickoii denepanun OUOIOTHYECKYI0 YIrpo3y JUIsl 4eJI0BeKa, 00IecTBa U rocyaap-
CTBa MpPEACTaBISAIOT: 1) MaccoBble BCHBIMIKK WHGEKIMOHHBIX 3a00JeBaHUM, AMHUAEMUU,
AMU300TUU HA TEPPUTOPUU CTPAHBI U B COMpPEAEIbHBIX TOCYJapCTBaX; 2) €CTeCTBEHHbIE pe-
3epByapbl MaTOTCHHBIX MUKPOOPTAHU3MOB; 3) BBO3 M APYTHE BUABl TPAHCTPAHUYIHOTO Tie-
pemelnieHuss Ha Tepputopur PoccuM MAaTOreHHBIX MUKPOOPTaHU3MOB, MpE/ICTaBUTENEH
(bmopsl U dayHbI, ONTACHBIX JJII SKOCHCTEM U YEJIOBEKa; 4) aBapuu U JUBEPCUU HA OOBEKTAX,
rze BeaeTcs paboTa ¢ MaTOreHHHIMH MUKPOOpPraHH3MaMu; 5) OHOJOTHYECKHUN TEPPOPHU3M;
6) BOBMOXXHOCTh TIpUMeHEHUsI IPoTUB P® OGuonorndeckoro opyxus [2, 3]. Bexymue cre-
UAIUCTBl OTMEYAIOT, YTO B HAIlIE CTpaHEe B CBSI3U C POCTOM OMOJIOTMYECKHX YIpO3 OTYET-
JIMBO TMPOCIEKUBAETCS CHIKEHHUE YPOBHS 3alIMILEHHOCTH HACEICHUS U OKpYXarollei cpe-
1wl [2, 3, 5]. Heobxonumo npusHaTh U TOT (akT, uro patudukarus KonBenmnuu o 3amperie-
HUU OHOJOTHYECKOTO M TOKCHMHHOTO OpPYKHS HE NpeaoTBpaTuia paboThl B HEKOTOPBIX
CTpaHax ¢ BO3OYAMUTENSIMU YyMbl, CHOUPCKOU S3BbI, OCIIBI M APYTUMU 0COO0 ONMACHBIMU HH-
dbexuusimu. [losiistorest HoBble 3a00neBanus (BUY/CIIN/, muxopanku D6o0ma u MapOyp-
ra). [Iporicxonut akTUBU3aNMs paHee MOOSKIEHHBIX HHpeKIui (TyOepKyIe3, Malspus, Mmo-
nuomuenut, nudrepus). HoBeie Bo30yauTenu 3a001eBaHU MOTYT BOSHUKHYThH B XOJ€ ABO-
JIOUMOHHOW M3MEHYMBOCTH MHKPOOPraHU3MOB. ECTh peasibHas omacHOCTb IpeIHaMepeH-
HOTO CO3/aHMsI TEHETUYECKH MOAU(PHUIIMPOBAHHBIX OPTaHU3MOB C TEPPOPUCTUUCCKUMU U
BOEHHBIMHU LIETISIMHU.

Paznuunbie npodeccuoHalibHbIe TPYNIbl HACEIEHUSI B HEOJMHAKOBOM CTEMEHU IMOABEP-
’KEeHbI PUCKY 3a0oneBaeMocTu nHpeKkunoHHoi naronorueid. B Poccun B 1999 r. yrBepkaen
nepedeHb paboT, BHIMOJHEHUE KOTOPBIX YBEIIMUMBACT YKa3aHHBIN BhIIIE pUcK. B 3TOT mepe-
YeHb BKJIFOYEHBI pa0OThl B OpraHM3alldsX IO 3aroTOBKE, XPaHEHHIO, 00paObOTKE CBHIPbS H
MPOIYKTOB >KMBOTHOBOJCTBA, MOJYUYEHHBIX M3 XO3SHCTB, HEOJIAroMmoiayyHbIX MO WHEKIIH-
sIM, OOIIIMM IS Y€TIOBEKA M )KHUBOTHBIX; PAOOTHI IO OOCITYKUBAHUIO KaHATU3AIIMOHHBIX CO-
Opy)XeHUuM, 000pya0OBaHUS U ceTel; paboThl ¢ OOJBHBIMU MH(PEKITMOHHBIMHU 3a00JI€BaHUS-
MH, a TaKXKe€ C KPOBbIO U OHMOJIOTMYECKHMH >KUIKOCTSIMHU 4eioBeka. B maHHBIN mepeueHb
BKJIFOUEHBI pabOThl BO BCEX THIMAaX W BHIAX 00Pa30BATEIbHBIX YUPEKICHUH (IIKOIBI, KO-
JIEKUA, UHCTUTYTHI, YHUBEPCUTETHI), YTO 3HAYUTEIHHO PACIIUPSET KPYT JuIl (ydarimecs,
CTYJIEHTBI, MPENOoJIaBaTen), MOJBEPKEHHBIX PHUCKY BBICOKON MH(MEKIIMOHHOMN 3a0osieBae-
MOCTH.
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Hannbiii [lepedens gaeT BO3MOKHOCTh OpraHaM BiacTu cyObekToB PD u MecTHBIM op-
raHaMm caMOYIIpaBJI€HHs pacrojiaraTb OMepaTUBHON U JAOJATOCPOYHONU MHPOpMalMen mo He-
CKOJIbKUM HamnpasiIeHUsIM. Bo-nepBeIX, 0 yucie NpeaupUsaTUii, 1€ paOOTHUKH MUMEIOT IO-
BBIIICHHBIA PUCK 3apa’kKeHUs] BBICOKOKOHTArHO3HBIMU MH(EKIusIMU. Bo-Bropeix, 3ToT Ile-
pEYeHb IMO3BOJISIET MPOTrHO3UPOBATH MACIITAOHOCTh, CKOPOCTh PACHPOCTPAHEHUS U YHUC-
JIEHHOCTh MOPaXEHHBIX JIUIl B CIy4ae pa3BUTHs OUMOJIOTMYECKH OMACHOTO MHUMUJIEHTA WIH
Ype3BbIYAaHOM CUTyalluu. B-TpeTbuX, JaHHBIE O MPEANO0JIaraéMOM YUCICHHOCTH ITOPaXKEH-
HBIX MOTYT OBITb OCHOBOW IpPH MPO(PUIAKTHUECKUX MEPONPUATHSIX, 11 CO3JaHUs pe3epBa
JIUArHOCTUYECKHX, JICUEOHBIX U TEXHUYECKUX CPEICTB 3alllUThl pAOOTHUKOB OMAaCHBIX 00b-
€KTOB M BCEro HaceleHus. Bce ykazaHHbIE BO3MOYKHOCTH MPOTHO3UPOBAHUS MOTYT OBITH
peann30BaHbl TOJBKO MPH HAMYMHM CEMEMCTBA KOMIBIOTEPHBIX MOJENEH pa3BUTHS dIUJE-
MHOJIOTMYECKOT0 MPOIecca MO pa3InyHbIM clieHapusMm [1].

[Tox ucToyHMKaMU OMOJIOTUYECKOIM OMACHOCTH MOJIpa3yMeBaroTcs Ouosoruueckue gak-
TOpBI, KOTOPBIE CIIOCOOHBI MPUYUHHUTH YIIEpO 370POBBIO JIIOJCH, a TaKKe HAHECTH YpPOH
o0lIECTBY, SJKOHOMHKE U HAI[MOHAJIBLHOW 0€30MaCHOCTH CTPaHBbI.

K ocHOBHBIM HCTOYHHKAM OHOJIOTMYECKOW OMACHOCTH ISl YeJIOBEKa, dKUBOTHBIX, pacTe-
HUHN U OKpYXKarollei cpesibl OTHOCATCA NaTOr€HHbIE MUKPOOPTraHU3Mbl, TO €CTh BO30OyAUTE-
1 uH(EKIMOHHBIX 3a0oneBannii. OMacHOCTh MPEACTABIAIOT KaK MPUPOAHBIE, TaK U TeHe-
TUYECKH MOAU(UIMPOBAaHHBIE MATOTeHbl. [IpU 3TOM HEKOTOpblE MATOreHbl MOTYT OBITh
MpeIHaMEPEHHO CO3/IaHbl C TUBEPCUOHHBIMHU LeIsMU. PacmmdpoBaHHble T€HOMBI 0CO00
OTAaCHBIX MATOT€HOB, BKIIOYAsl OCIY M JMXOpaAKy D0oma, cBoOOAHBI K noctyny Ha BOb-
caritax Matepnera. [lo 3amanuro Ilentarona B CIIIA B maGopaTOpHBIX YCIOBHSX CIICIH-
aJIbHO BOCCO3/1aH BUpYC nonroMuenuTa. OH ObUT MOTyYeH Ha OCHOBE OOIIEM3BECTHON HMH-
dopmaIu 0 CTPYKType BUPYCHOTO T€HOMA C MCIIOJIb30BAHUEM JIOCTYIHBIX MOJIEKYJISIPHO-
OMOJIOTUYECKUX METOJIOB. JTOT (PAKT CBHIETENBCTBYET O BO3MOXKHOCTH HapaOOTKH Oosee
CJIOXHBIX MATOI€HOB, YeM JOCTATOYHO MPOCTON BUPYC MOJMOMHENNUTA. YTPOXKarolas nep-
CIEKTHBA CO3/IaHUS U HCIIOJIb30BaHUS OMOJIOTUYECKOTO OPYXKUsl, B TOM YMCIIE B aKTax OMO-
JIOTUYECKOTO TEPPOPU3MA, CTAHOBUTCS PEATbHOCTHIO HAILIUX JTHEH.

B P® Vkazowm Ilpesuaenta ot 08.08.2001 r. Ne1004 yrBepxkaeH Crnucok Bo30ynuTenen
3a00yieBaHMi (MATOr€HOB) YEJOBEKA, KUBOTHBIX U PACTEHUM, F€HETHUECKH W3MEHEHHBIX
MUKpPOOPIaHU3MOB, TOKCUHOB, OOOpPY/AOBAHUSI U TEXHOJIOTHH, MOAJIEKAIMX IKCIOPTHOMY
KOHTPOJTI0. DTOT CIUCOK 3aKOHOIATENIBHO ONPEAETSET CYIIECTBYIOUINE HCTOYHUKHA OMOIIO-
TMYECKON OMAcCHOCTH, TaK KaK OHU MOTYT ObITh MCIOJIb30BAHBI IIPU CO3/IAHUU OHOJIOTHYE-
CKOTO W TOKCHHHOTO opyxus. Ocobo omacHble uH(pEKIuu (ocma, yyma, cuOupckas si3Ba)
Yalle BCEro pacCMaTpyBAIOTCS B KaUE€CTBE MOTEHLUUATIBHOTO OMOJI0rn4eckoro opyxus. [lpu
TOM HEOOXOJIMMO OTMETUTh, UYTO JUKBHUJAALMS HATypajJbHOW ocmbl K Hadany 80-X rogos
XX BeKa W MpeKpalleHrue BaKIMHALMU MPOTHUB ATOM MH(MEKIUHU MPUBEITU K YBEIUYEHUIO
MIPOCIJIONKY JIFOJIEH ¢ BHICOKMM PHCKOM MH(UIIMPOBAHUS MPHU BCTPEUE C JaHHBIM BO30YIH-
teneM. [1o MHEHHIO MHOTHX CHEHAINCTOB, HEOOXOIUMO BO30OHOBHUTH BAaKLIMHAIMIO Hace-
JICHUS TIPOTUB HATYPAJIbHOM OCIIbI B CBSI3U C BBICOKOM BEPOSATHOCTBIO MCIIOIB30BAHUS 3TOTO
MaToreHa B KauecTBE OMOJOTUYECKOTO OPYKHS.

He Menee BaxxHo# mpo6iieMoii siBiseTcss popMHpOBaHUE MOJIUPEIUCTEHTHBIX (POPM MHK-
poopranuszmoB. Tak, aHanu3 JIeKapcTBEHHON ycToiumBOCcTH M. tuberculosis B 35 cTtpanax
MOKa3ajl MPUOOPETEHHYI0 YCTOMYMBOCTh K YEThIPEM MPOTUBOTYOEPKYJIE3HBIM Mpenaparam
MIEPBOTO YPOBHS: U30HUA3UIY, PUPAMIULIMHY, 3TaMOYTONy M CTpenTOMUIUHY. JloJs monu-
pesucteHTHBIX Gopm Obuia onpeneneHa ot 5,3 % B Hosoit 3enannuu no 100,0 % B Poccun
(BanoBckas o6macts) [3].
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E1me Heckosnbko 0B 00 M3BECTHBIX MHPEKIIMOHHBIX 3a00JIEBaHUAX, KOTOPhIE Ha3bIBAIOT
«BO3BpalLaoIrecs» UHPEKUUU. B 3Ty rpynmy BKIIIOUYAIOT yrpaBisieMble ¢ TOMOUIbIO Bak-
UHAIMKA UH(EKLINH, KOTOPble aKTUBU3UPOBAIKCH MOCIIE HEKOTOPOrO MEPHOAa SIUAESMUO-
JIOTHYECKOTO OJIarornoiyuusi, a Takke WH(EKINH, BOZHUKAIOIIUE HA HOBBIX TEPPUTOPUAIX.
WNuorpa 3ToT (peHOMEH OMUCHIBAIOT MOHSTHEM «BaKLUMHO3aBHUCHUMOCTH YEJIOBEUYECKOro CO-
oOmectBa». Bo3BpaiieHne ynpapisieMbIX neTckux uHpekuuit Habmoganmu B Poccun, Tan-
KUKUCTaHe, Ykpaune, ['py3un, Benecysne, Konym6un, SAnonun, rae Obun 3aperucTpupo-
BaHbI MHUIEMUN KOKIIIOIIA, OJIMOMUENNTa, nudrepun, kopu. Kokmtomem B Anonnn (1975-
1980 rr.) u qudrepueit B Poccuu (1993-1996 rr.) 3a000enu AeCATKHA THICAY AeTeH. 3HAYH-
TEIhHYIO OMOJIOTHUECKYIO YTpO3y IS YeJOBeKa MpeacTaBisitoT HoBble (Emerging) nundex-
IIUHM, KOTOPBIE BBI3BIBAIOTCSA paHee HEM3BECTHBIMHU MaToreHaMu. B TedeHue mocienHux Je-
CATWJIETUN YEJIOBEK CTOJIKHYJICS CO 3HAYUTEIbHBIM YUCIOM HOBBIX MAaTOI€HOB, KOTOPHIE
CTaJIi peasibHOM yrpo30M I €ro )KU3HU U 310pOBbs. B 3TOM nepeune — BUpyChl, OaKTEpUH,
pocTeinme, a Takke npuoHsl [11].

2. buoJsiornueckoe (0aKTepuoOJIOruYeCcKoe) Opy-KHue

N3BeCTHBI TIOMBITKA MTPUMEHEHUST OMOJIOTHYECKOTO OPYXKHUSI B TIEPBYIO MUPOBYIO BOIHY.
Hemernkue auBepcaHThl 3apakand BO30YIUTEISIMU CHOMPCKOW SI3BBI W cara JIOMaaed u
CKOT, KOTOphIe oTmpasisuiuch u3 KOxunoit Amepuku Bo ®@pannuio. b dekT oT npuMeHeHus
OHMOJOTUYECKOTO OPYXKUS B T€ TOAbl ObLIT HE3HAUUTEIBHBIM.

Teopernyeckue u mpakTUYECKUE MPOOIEMBI IPUMEHEHUSI COBPEMEHHOTO OMOIOTHUYECKO-
ro (0aKTEpPHOJIOTHYECKOT0) OPYKHsI B BOGHHBIX 1IEJISAX CTalu pa3pabareiBaThcs B SIMOHUU B
20-x rogax XX Beka. [locne okkymnamuun Manpuwxypuu simoHuamu B 1933 r. Ha 3T0#l Teppu-
TOpUU OBLIM CO3/1aHbl IEHTPHI MOATOTOBKH OAKTEpHOJIOrHuecKoi BoitHbl. Hanbomee u3Bec-
TeH oTpsia Ne 731, HO CylIeCTBOBANIM U APYTHE YUPEKIACHUS, T1e U3yJaIUCh BO30YIUTEIH U
MIPOBOJIWJIMCH OMBITHI Ha JoagX. KpoMe coOcTBEeHHO pa3paboTOK Mo3xe ObLIO MOATBEP-
XKJICHO W HUCIOJIb30BaHHE OAaKTEPUOJIOTMYECKOro Opyxkusl SMoHuEl B BOEHHBIX LEISAX Ha
teppuropun Kuras (1940-1944 ronpr).

Pa3zpaboTkoii 6uoJ0THUYecKoro OpyKus 3aHuManuch U apyrue ctpansl. B CIIIA cucre-
MaTU4ecKue paboThl MO U3YUYEHHIO BO3MOKHOCTEH HCMOJIb30BaHUS B BOCHHBIX LIEsX Oak-
TEpUAJIbHBIX CPEACTB Hadaiau NpoBoauThbes ¢ 1941 roma. belna opraHusoBaHa BOEHHO-
UCCIIeZIOBaTENbCKasl CIy»k0a, MOCTPOeHBl crenuanbHbeie jadopatopun B Doprt-/eTpuke
(mrat Mbapuneny), sKcriepuMeHTalbHble Jadoparopun B [lackaryne (mrat Muccucumm),
nonmuron B Jlarysiie (mrtar FOta), a Takxke 3aBOAbI MO MPOU3BOACTBY OaKTepUATbHBIX
cpencts — apcenan B [laita bnad¢ (mrar Apkanzac).

Hanbonee aktTuBHO pa3paboTKa OMOJIOTHYECKOTO OPYXKHsS Belach M0 KOHIA 60-X ToI0B
XX cronetusa. B ato Bpemsa B CIIIA, Benukooputanuu u CCCP ocymiecTBasauce mpo-
rpaMMbl, KOTOpPbIE TTO3BOJIMIIN ClIeNaTh OMOJIOTHYECKOE OPYKUE PeallbHOCThIO. Y BCEX pas-
pabOTYMKOB TOJYYEHBI CXOIHBIE BOCHHO-TEXHUYECKHE Pe3yIbTaThl. buonornueckue cpe-
CTBa MPEBPATUIIUCH B PeabHOE OPYKUE TMOCie pa3pabOTKH METOI0B MAaCCOBOTO MH(HIIM-
poBanus mroaed. CrocoOOM, KOTOPBIM  YIOBJICTBOPWI BOCHHBIX CTPATEroB, OBLIO a’po-
301pHOE MH(pUIUpoBaHue. [Ipu 3TOM OBUTO YCTAHOBIICHO, YTO JIJISi TIOPAXKEHUS AJTBBEOJISIP-
HOTO amnmapaTa 4acTHUIIbl a’po30Jisl JTOJKHBI ObITh pasmepoMm 2-6 MKM. bakTtepuanbHbie
KyJbTYpbl, IpUMeHsieMble Kak bO, moiayyaroT U XpaHsAT Kak B *KUJAKOM BHJE, TaK U B BUJEC
TUO(WIBHO BBICYIIEHHOTO TMOpoIiKa. KuIKue KyJIbTyphl JIerde B MPOU3BOJICTBE, HO OHU
UMEIOT MEHBINYI CTaOUIBLHOCTH B a3p030Jie U Npu XpaHeHud. JIMOQUIBLHO MOTyYeHHBIC
MOPOIIKHU JIMIIEHBI 3TUX HEIOCTAaTKOB, HO TEXHOJIOTHSI WX MOJYYEHHUS TOpa3fo CIOKHEe
(BakyyM, HU3KHE U CBEPXHHU3KHE TeMIlepaTypHble peXuMmbl). Pe3ynpTaToM AaHHBIX padboT
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SBUJIOCH TIPUHSTHE HA BOOPY>KEHHE OOCMPUIIACOB, COAEPKAIIUX B KAUECTBE MOPAXKAIOLIETO
areHTa pa3nyHble OMOJIOTUYECKUE PELENTYphl, a TaKkKe pa3paboTKa perJaMeHTOB MO HMX
MIPUMEHEHHUIO.

[Tocne mpunstus B 1972 1. KoHBeHmu o 3amnpemeHun OMOIOTUYECKOT0 OPYKHUS €ro
MPOU3BOJICTBO B OOJBUIMHCTBE CTpaH ObLIO cBepHyTO. BaxkHo ormeruts, yto BO moryt
MPOU3BOJIUTH HE TOJIBKO CTPAHbI, HO U OTJIEIbHBIC TPYMIIbI JIUL PU HATMYUU (PUHAHCOBOMU
U TONUTUYECKON moanepkku. CTaHAapTHBIE peakTopbl-(EepPMEHTEPHI U APYroe 00opyIoBa-
Hue Uit hapMaleBTUYECKON 1 OMOTEXHOIOTUYECKON MPOMBIILIEHHOCTH MOTYT OBITh JIETKO
MCIOJIb30BaHbl Al mpou3BojcTBa bO. Takas BO3MOXXHOCTb U NPEJCTABISETCS CETOMHS
HaumOomnee omacHOW. [Ipu 3TOM HEOOXOAMMO YYHTHIBATh, YTO MO CBOEMY IOpaXAIOIIEMy
AeicTBUIO Ha YenoBeka bO HaMHOTO MPEBOCXOIUT XUMHUUECKOE OPYKUE U MPUOIIKAETCS K
SIEpHBIM Ooe3apsiaam.

Ocobennocmu 6uonocudeckoeo opyoicus. 1o cpaBHEHUIO C APYTrMMH BUIAMHU OPYXKUS
MaccoBoro nopaxkenus bO umeer psin ocodeHHoCTel: 1) M30UpaTENbHOCT TEUCTBUSI, CBSI-
3aHHas C OCOOCHHOCTSIMHU Ouosornueckux mnopaxkaronux areHToB (BITA); 2) Tsokects u
JUIUTEIBLHOCTh 3a00JIEBaHUS y 4YeNIOBEKa, BBICOKAs JIETaIbHOCTh OT HEeKoTopbix BIIA; 3)
COCOOHOCTh BO30YIUTENST OBICTPO PacIpOCTPaHITHCA, BbI3bIBAs SMUAEMHUI0. bruomornde-
CKO€ OpyXHe 00J71a1aeT 3HAYUTEIbHON MPOHUKAIOIIEH CIIOCOOHOCTHIO M TMOPAKAIOIINM JCH-
CTBHUEM Ha 00JbIION TTomaau. Oyar OMOJIOrHYEcCKOro (6aKTEPHOIOTHIECKOTO) MOPAKEHHUS
CO BPEMEHEM MOXKET PACIIUPATHCS, OXBATbIBasl OOJbIIME TEPPUTOPUU U MOpaxkas Ha HHUX
moaei. [{nst BO BO3MOXHO CKpBITOE IPUMEHEHHE, P KOTOPOM BO3HHKAET TPYIHOCTH 00-
Hapy>XeHUsI BO30YIUTENSI BO BHEIIHEW cpelie. DTOMY COCOOCTBYET HAJIMYUE UHKYOAIlMOH-
Horo nepuoaa (10 30 cyTok). st HEKOTOPBIX BUIOB BO30yIUTENeH HET BaKIMH (car, Tpuo-
KOBBIE 3a0o0neBanusi, mpuonbl). [Ipumenenune bO co3maeT CHIIBHBINA CUXOTOTHYECKUHN -
(deKT u3-3a €CTECTBEHHOI'O CTpaxa 4YesloBeKa 3a0oyerh Tspkenon Oomesnpro. HeoOxommmo
OTMETUTh HHM3KHUE MU3JEPKKH U MPOCTOTY MPUTOTOBICHUS OUOJOTMYECKHX MOpaKaroIInX
arentoB ais BO. [lo umeromumcst OTKPBITBIM 3apyOeKHBIM MyOIMKAIUsM H3BECTHO, YTO
BO MoeT npuMeHsAThCs 711 MacCOBOIO NMOPAKEHUs JIMYHOIO COCTaBa JIEUCTBYIOLIEH ap-
MUU W HaceJeHHs, OclabJIeHHs BOECHHO-KOHOMHUYECKOTO MOTEHIHala, Ae30praHu3aluu
CUCTEMbI FOCYJapCTBEHHOTO U BOCHHOTO YIPAaBIICHUS, HAPYLIEHUS! pabOThl THUIOBBIX 00b-
€KTOB.

Cnocobwvl npumenenus buonoeuieckozo opyxcus. dpdextuBHocTs AeiictBus bO 3aBucut
HE TOJIbKO OT TOpa)KaroIIuX CBOMCTB Ouonornueckux cpeacts (bC), HO U OT MPaBUIBHOTO
BBIOOpa CHOCOOOB M CPEACTB WX MPUMEHEHHMs, BKJIIOYas YCJIOBHS NMpUMEHEHHs. BwiOop
cioco0oB 6oeBoro npumenenuss bC 3aBUCUT OT myTel MPOHUKHOBEHMS MAaTOTEHHBIX MHK-
POOPraHM3MOB MU TOKCHHOB B OpPTaHMU3M 4elioBeka. Pa3paboTaHbl HECKOIBKO CHOCOOOB MO-
pakKeHHMsI )KUBOW CUJIbI IPOTUBHUKA: a3P030JIbHBIN, TPAHCMUCCUBHBIH, TUBEPCUOHHBIN.

AdpO30JBHBIN cOc00 paccMaTpUBAOT KaK OCHOBHOW M HauOoiee 3(h()EKTUBHBIN, Tak
KaK OH TO3BOJISIET BHE3aIHO M CKPBITHO 3apa)kaTb OMOJOTUYECKHMMH CPEACTBAMU AaTMO-
cepHbIi BO31yX, MECTHOCTh M HAXOJSIIYIOCS Ha HEH KUBYIO CUIIY U TeXHUKY. [Ipu aTom B
00€BbIX IEJIIX MOXKHO HCIOJIb30BaTh NMouTu Bce BuAbl bC, a 3amura yenoBeka mpu a’po-
30JIbHOM CII0Cc00€ 3apaKeHHsl SBISETCS 3a7aueil ropa3fao 0oiee CI0KHOU, YeM MPU JAPYTUX
Bujax npumenenust bO. IlepeBon Guonornyeckux perentyp B a’po30Jib OCYIIECTBIISIETCS
JIBYMsI CIIOCOOAaMHU: CUJION B3phIBa BCIIOMOTATEIbHOTO 3aps/ia WM C MOMOIIBI0 PACHbLIH-
TEJIBHBIX YCTPOMCTB. Y IIEPBOr0 METOAA JTOCTOMHCTBOM sBIsETCs IpocTora. Ho mpu stom
HabmroaeTcs TMOeNb 3HAYUTENBHOM YacTh OMOJIOTMYECKHX CPEACTB. B pacmbuIMTENbHBIX
YCTPOMCTBAX MEPEBOJI PELENTYPhI B a3p030JIb OCYIIECTBIIACTCA JINOO B pe3ysibTaTe BO3/EH-
CTBUS C)KaTOTO WHEPTHOTO rasza (B MEXaHMUYECKUX TeHepaTopax aj’posotieid), aubo Habe-
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raloIIMM BO3IYIIHBIM MTOTOKOM (HMCIIOJIb3YETCs B BBUIMBHBIX aBHAlIMOHHBIX npubopax). [o-
cie cpabaThIBaHUSl PACTIBIIUTEIBHBIX YCTPONUCTB WIIM OMOJIOTHYECKUX OOempunacoB oOpa-
3yeTcs 00J1aKo a’po30J1si, paCIpOCTPaHEHHE KOTOPOTO 3aBUCHUT OT HANPABJICHUS U CKOPOCTH
BeTpa. U3 apyrux mereoponorndeckux (pakTOpOB CYIIECTBEHHOE BIMSHUE HA MOpaXkaro-
HIYI0 CIIOCOOHOCTh OMOJIOTMYECKOTO a3p030Ji MOTYT OKa3aTh CTENEHb BEPTUKAIBHOM yC-
TOMYMBOCTU MPU3EMHOTO CJIOS aTMOC(EPHOT0 BO3/yXa, OTHOCUTENbHAS BIa>KHOCTh, HAJU-
YK€ 0CaJKOB U COJHEUHOW panuanuu. B ymenssx, J€CHbIX MacCHBaX, HACEICHHBIX MMyHKTaX
C IUIOTHOM JKWJIOW M MPOMBIIIEHHON 3aCTPOMKOM, B MECTaX C OTPAHUYEHHON LIUPKYISAIHUEH
BO3JIYIIHBIX MacC 1 MUHUMAJIbHOW MHCOJISIIMEN BO3MOKHO 3aTeKaHUE U 3acTanuBaHue o0Ja-
Ka Onojormyeckoro a3posoiis. Ilpu aToM nopaxatoniue coiictea bO coxpanstorcs Ha 0o-
JIe€ IIUTENBHOE BpEMSL.

Taxkum oOpaszom, a’po3oibHBIN criocod mpumeHeHus BITA mpencraBiseT coboil coBO-
KYITHOCTb IOCJIEIOBAaTEIbHBIX M B3aUMOCBSI3aHHBIX MPOIECCOB, KOTOPbHIE BKIIOYAIOT AMC-
NEPrupoBaHre OMOIOTMYECKON PEeLENnTyphl C LENbI0 CO3AaHUs a3p0o30Js C 3aJaHHBIMHU Xa-
pakTepucTHKaMu, (GOpMUPOBAHHE HAYaJIbHOTO a’3pPO30JBHOTO OOJIaKka M pacrnpoCTpaHEeHHe
€ro B MpPU3EMHOM clioe aTMocdepbl. PacripocTpanenue xe a’dpo3osist B ciioe aTMoc(epsbl sB-
JSIeTCs TPOLIECCOM HEyNpaBisieMbIM. BaxkKHBIM 7151 TPOrHO3a MPUMEHEHUS TOTEHIIUAIbHBIM
npoTUBHUKOM BO a3p030JIbHBIM CIOCOOOM SIBISIFOTCSI HEOOXOAUMBIE 3HAHUSI aTMOC(HEPHBIX
SIBJICHUN, METEOPOJIOTMYECKHUX 3JIEMEHTOB, KIMMAaTUYECKUX (DAKTOPOB, a TaKkKe CBOICTB ar-
poOuoniornueckux cucteM. B mocrnennee Bpemsi HEOOXOJUMBIMH 3JE€MEHTAMH JIJIsl IPOTHO-
3upoBaHus npuMeHeHust bO cranosTcs komnbroTepHble Moaenu U I'C-texnonoruu [9].

TpancMuccuBHBIN cIOCOO MPUMEHEHHsS] OMOJIOTMYECKUX CPEACTB 3aKII0YAeTCs B IMpE-
HaMEpPEeHHOM pacCEMBAaHMU B 33JIaHHOM pailoHe UCKYCCTBEHHO 3apa’KeHHBIX KPOBOCOCYIIUX
MEPEHOCYUKOB C MOMOIIBI0 SHTOMOJIOTUYECKUX OoenpurnacoB. [y 9TUX 1eneld uCnoab3y-
I0TCS aBHAIIMOHHBIE OOMOBI M KOHTEHHEpHI CHEIUaNIbHONW KOHCTPYKIMH. Vcrnons3oBaHue
TPAaHCMHUCCUBHOTO CIoc0o0a JJisi pacipOCTpaHEHUs Pa3IMYHbIX BO30YIUTENEH MEHEe Bepo-
ATHO MO CPaBHEHUIO C a’p030JibHBIM. [IprMeHeHne MOTeHIMATbHBIM MPOTUBHUKOM UCKYC-
CTBEHHO 3apa)KEHHBIX MEPEHOCUYMKOB HamOojee BepOsITHO Hpu TemmepaType oT 15 °C u
BBIIIE, OTHOCUTENIBHOW BIaXHOCTH He meHee 60-70 %. Takue moroaHsle ycnoBUs Xapak-
TEpHBI I TETJIOTO BPEMEHHU To/1a.

JIMBepCUOHHBIN cIOCO0 MPUMEHEHUsI OMOIOTUYECKUX CPEACTB 3aKII0YAeTCs B IMpeIHa-
MEPEHHOM M CKPBITHOM 3apa)KeHHM 3aMKHYTHIX MPOCTPAHCTB (BO3[yXa W BOJBI), a TaKXKe
MPOJIOBOJILCTBUS B pailoHax pacrojoKeHUsl JTUYHOTO COCTaBa BOWCK, a TaKk e B ThUIOBBIX
paiioHax CTpaHbl MPOTHUB TPAXkKIAAHCKOTO HaceneHus. /[uBepcum Oblu U octaroTcs dhdek-
TUBHBIM CIIOCOOOM BEJIEHUSI BOOPYKEHHOU O0phObI. J{Jisl perenrs AMBEepCHOHHBIX 33/1a4 B
apMHsSIX MHOTHX CTPaH CO3JIaHbl MOJpPa3/esieHusl CleluaibHOro HazHaueHus. OHU MOTYT
ObITh MCIIONB30BAHBI AJII CKPBITHOM JOCTaBKM OMOJIOTMYECKHX CPEACTB HAa TEPPUTOPHIO
MPOTUBHHKA M MOCIEAYIOUIETO €r0 MPUMEHEHUS.

Komnvromepnoe mooenuposanue cyenapues pazgumus snudemuti. KoMpioTepHoe mo-
JeIMPOBaHUE U MPOTHO3UPOBAHUE SMUJAEMUN MOXKET OBITh UCIOJIB30BAHO JJIsl TIPECTaBIIe-
HUS OTIEPATHBHOM U MPOTHOCTUYECKON MH(OPMAIIUU O BO3MOXKHBIX yTp0O3ax BOCHHBIM CIIe-
[[UAJIMCTaM, MOJIMTUKAM U PYKOBOJCTBY CTpaHbl. MoAeIMpOBaHHE MOXKET TaKkKe MpuMe-
HATHCA JJI1 ONTUMH3AIMU CUCTEM PAHHETO OMOBEIICHUS W YCTaHOBJICHUS KapaHTHUHA C lie-
JBI0 MPENOTBpallleHUs pachpocTpaHeHus 3aboneBanuil. KoMmmbioTepHoe MoaenupoBaHue
SMHUIEMUI U BCHBIIIEK OMACHBIX MH(PEKIMOHHBIX 3a00JI€BaHUNA MOXKET OBITh MCIIOJIb30BAHO
IUI OLICHKH MaciTaboB COIMAaIbHO-DKOHOMHYECKHUX TOCIEICTBUI aKTOB OMOTeppopH3Ma,
IUIsL OLIEHKU 3 (HEKTUBHOCTA MPUMEHEHHSI HOBBIX CPEACTB JTUATHOCTUKH, TPOMOUIAKTUKHI U
tepanuu [9]. Tak, MonenrpoBaHue M MPOTHO3UPOBAHUE BUPTYAIbHOW MAaHAEMUU MTUYHETO
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rpunma A(HS5N1) B 52 kpynHeHmux ropojax Mmoka3bIBaeT, YTO OHA MpojymuTcs Gomee 8,5
MECSLEB, MPU 3TOM YHUCIO 3apa’KEHHBIX TPUIIOM JII0JIed Ha BCEX KOHTHHEHTaX COCTABUT
OKOJIO OJJHOTO MWJITHAp/a YEIOBEK, @ KOJMYECTBO JIETATBHBIX HCXOJOB — HECKOJIBKO MUJI-
JTUOHOB 4enoBek. Takum oOpa3om, aiekBaTHas AemMorpadudeckas ¥ MHas HEOOXOouMast JIst
MOJIETUPOBAHMS U MPOTHO3UPOBAHUS SMUAEMUN ONacHBIX MH(PEKUUA nHPOopMalus, a Tak-
e cHCTeMa CIIEHApHeB MOSBIICHUS MATOTeHOB (MpUpOaHas KaTtacTpoda, TeXHOreHHas aBa-
pusi, ucrionb3oBanne bO mim aktT GuoTeppopr3Ma) BMECTE ¢ KOMIIBIOTEPHBIM MOZEIUPOBA-
HUEM MOTYT CTaTh IIEHHBIM HAYYHBIM UHCTPYMEHTAPUEM JJI OLEHKH MOCIEACTBHM, MOUCKA
u (QOpMUPOBAHUS aJC€KBATHBIX CTPATErWil MPOTUBOACHCTBUS HAa YPOBHE IOpOJa, TEPPUTO-
PHH, CTPaHBI.

CrienanucTsl CUMTAIOT, 4TO A7 O6osee 3((HEKTUBHOTO MPOABIKEHUS B ATOM HayYHOM
HaIpaBJICHUH HEOOXOJUM MEKIyHAPOJIHbI OOMEH AAaHHBIMU KOMIBIOTEPHOTO MOJEIHPO-
BaHUA JJI1 CPaBHEHMsI KauecTBa, TOYHOCTH, a TaKXKe MPOTHOCTHYECKOW IIEHHOCTHU CHCTEM
O6nozammThl 1 0M00e30macHOCTH. MHOTHE SKCTIEPTHI MPU 3TOM YTBEPKIAIOT, YTO JOCTYI K
JaHHOMY MPOrPaMMHOMY OOECIEUEHHUI0 OJIKEH ObITh CTPOTO OTPAHMYEH, TAK KAK KOMIIb-
IOT€PHBIE TEXHOJIOTUU M CUCTEMbI MOJECIUPOBAHUS SMUAEMHUII MOTYT OBITh HCIOJIB30BAHBI
U1 IOMCKa Hanbouiee cadbIX MECT B CHCTEMaXx MPOTUBOJICHCTBHS aKTaM OMOTEppopU3Ma.

B KOMIIbIOTEpPHOM MOAETUPOBAHHM CIICHAPHEB PA3BUTHS SMHUAECMHUI BaKHAS POJIb MPH-
HajuiexkuT [MC-rexnonmorusMm. Ilon reorpaduueckumu MHOOPMAIIMOHHBIMU CHCTEMaMHU
('NC) mogpa3zymeBarOT HE TOJIBKO KOHKPETHOE MPHJIOKEHHE WH()POPMATUKH, HO U IICITYIO
00J1acTh, OTPAXKAIOILYI0 MH()OPMAIIMOHHBIE TEXHOJOTUU PabOTHl ¢ MPOCTPAHCTBEHHO pac-
npeneaeHHbIMU JaHHBIMU. Takas cucteMa JOJDKHA YIOBJIETBOPATH HECKOJBKUM TpeOoBa-
HUsAM: 1) UMeTh 0OBEKTHYIO MPOCTPAHCTBEHHYIO OCHOBY (3JIEKTPOHHYIO KapTy WM CXEMY B
OTIPEJICIICHHON CHUCTeMe KOOpAMHAT); 2) OBITh CBSA3aHHOW C MPOCTPAHCTBEHHOU 0a30ii at-
pUOYTHBHBIX JaHHBIX; 3) 00agaTh BO3MOKHOCTBIO IPOBEACHUS aHAIN3a, BEIOOPA U TTOMCKA
nauubiX. [{udposas kapra (atnac) B [ IC obGnagaeT TakuM psIOM BaKHBIX TOCTOMHCTB Kak
HaJIeKHOCTh, HATISITHOCTh, BO3MOXHOCTh OBICTpOH nepenayn gaHHbiX. B 'IC moxHO mpo-
BOJIUTH MCCIICZIOBAHUS IO pa3paOOTaHHBIM IpPaBUJIaM M METOAMKAM, UCIOJIB30BaTh €€ Kak
CIpaBOYHYIO Kaprorpadpuyeckyto cucremy. [Ipu stom I'MC no3BonsieT noanepxuBath AaH-
Hble 00 00BEKTaX Ha KapTe B aKTyaJIbHOM COCTOSIHUHU. DnekTpoHHble kapThl B [ UC co3na-
IOTCS TIO OT/AETBHBIM CJI0sM (TeMaM). ITo oOecreynBaeT Jydlliee BOCIpUIATHe HHPOpMAIIH
U TO3BOJIAECT NMPOU3BOJIBHO KOMOWHUPOBATH CIOW ISl MOJYYEHHUS JOTOJIHUTEIBHON WH-
dbopmanuu. B snuaemuonoruun ['MC-TexHONMOrMM MO3BOJISIIOT MPOTHO3UPOBATH Pa3INYHbIE
CLIEHapUU Pa3BUTHUSI TEXHOTEHHBIX KaTacTpod, ucnonb3zoBanusi bO, B TOM uucie mpu akrax
O6uooru4eckoro Teppopusma [9].

3. Buoreppopusm

buoteppopusm ceromHs — pealbHOCTh COBPEMEHHOTO Mupa. 3adMKCHUpOBaHa Lienas Io-
CJIEIOBATEIIBHOCTh TEPPOPUCTUUYECKUX AKIMIA C IPUMEHEHHEM BO30yauTenell nH(EKITMOH-
HBIX OoJe3Hel U OakTepualbHBIX TOKCHHOB. Hemnpencka3syeMocTs HampaBieHu OuoTeppo-
PUCTHUYECKMX aTaK, HErOTOBHOCTh K WX OTPAXKEHUIO 3aCTaBIISIIOT PYKOBOJCTBO MHOTHX
CTpaH COBEPIICHCTBOBATh BCE DJIEMEHTHI MMPOTUBOEHCTBUS OuoTeppopusmy. B 2001 r. 06-
HaponoBaHbl pekoMmeHAanuu BO3 «OTBeTHBIE MEpHI CHCTEMBlI OOIIECTBEHHOTO 3paBo-
OXpaHEeHMsI Ha Yrpo3y MPUMEHEHUs OMOJIOTMYECKOr0 U XMMHYECKOro Opyxus». B manHom
JIOKYMEHTE€ OCHOBHOE BHHUMAHHUE YJIEISETCS HAIMOHAIBHBIM IJIAHAM TPOTUBOIACHCTBUS
TeppopusMy. HammoHnanbHOe 37paBOOXpaHEHUE HAICIMBACTCS HA OOHAPYXKEHHE U JIMKBU-
JAIUIO MMOCJEICTBUN BCOBIIKU JII000TO MH(PEKIMOHHOTO 3a00aeBanus. CUCTEMbI IUIHA-
30pa JIOJKHBI ObITh CIIOCOOHBI BBISIBUTDH, JIOKAJIM30BAaTh M JIMKBUAUPOBATH BCIIBIINIKY HH-
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(bexmoHHOTO 3a00€BaHMsI BHE 3aBHCHMOCTH OT CIOcoOa MOSBICHHUS MaTroreHa (ecrecT-
BEHHBIN MyTh WM MpeHaMEpeHHOe McIoyb3oBaHue). B atux pexomennanusax BO3 orme-
Y4aeTcsl TaKXKe, YTO METOJIbI OOHAPYKEHUSI OMOJIOTHUECKUX areHTOB HYXKIAIOTCS B MOBBIIIE-
HUU YyBCTBUTEIILHOCTH, OBICTPOTHI M TOYHOCTU. JIOMKHBIA YpOBEHb MPOPUIAKTHIECKUX
MEpONpUATHI TpeOyeT HOBBIX O€3BPEIHBIX U 3P(HEKTUBHBIX BAKIIUH, CO3JaHHBIX C UCIIOJb-
30BaHHUEM COBPEMEHHBIX METOJJOB OMOTEXHOIOTHH.

[lepBoiit opunmanbHO 3aQUKCHPOBAHHBINA Clydail OMOJOTHYECKOTO TEppOpHU3Ma UMEI
Mecto B CIIA, mrar Operon (1972). Unensl pagukalbHONW CTYJIEHYECKOW OpTaHHU3alUU
RISE Obutn 3ameprkaHbl MpU MOMBITKE paclblICHUs BO3OyauTenel nudrepun, OprOIIHOTO
tuda, 1u3enrepun ¢ camoneta. B 1984 r. penurnosnas cexra Pamxuummc copepimina 6uo-
teppopuctuueckuii akT B mrare (CIIIA). Mmenuck u npyrue ¢GakThl UCHOIB30BaHUS OHUO-
JIOTUYECKUX CPEJICTB, YTO XapaKTEpPHU30BAJIO YS3BUMOCTb IpaklaHCKoro HaceneHus. [[ns
COBEPIIICHCTBOBAHUSI TpakIaHCKON 000poHkI B LleHTpe ucciaenoBanuii mpodiemM Hepacmnpo-
CTpaHEHHsSI XUMUYECKOTro U Ouonoruyeckoro opyxus npu Uucturyre Monteppes (CLLIA)
Obla co3aHa KOMIbIOTEpHas 0a3a JAaHHBIX MO OTKPBITHIM HCTOYHHMKAM HH(popMauuu. B
Hel MpoaHaJIu3UPOBaHbl BCE U3BECTHBIE CIIyyau MPUOOPETEHUS WU UCIIOJIb30BAHUS XUMHU-
YECKUX, OMOJIOTUYECKUX W PAJAMOAKTUBHBIX MATEPUATIOB KPUMUHAIBHBIMH JJIEMEHTAMH H
teppopuctamu. K Hacrosimemy BpeMeHH 0a3a BKIIOYA€T HECKOJBKO COTEH HMHIUICHTOB.
boun onpeznenensl Hanbosee BEpOSTHBIE COLMAIbHBIE TUIBI TEX, KTO CIIOCOOEH Mpuoope-
TaTh ¥ UCMOJIb30BaTh TOKCUYHbIC WM UH(PEKIIMOHHbIE MATEPHUAIIBI.

[IpotuBoaeiictBue Oduoreppopusmy B CIIA pazBepHynoch ¢ cepeaunnl 90-x rogoB XX
Beka. B 1995 r. Obuta n3nana cexkpetrnas nupektuBa CIIA, rae nmpegycmaTpuBaioch MOBHI-
IIeHHEe TOTOBHOCTH CTpPaHbI Ha Cllydail COBEpILEHHUS TEPAKTOB, B TOM YHUCIE U C MPUMEHe-
HUEM Ouonornyeckux cpeacts. B 1998 r. mauanach pa3paboTka KOMIUIEKCHOW CTpPAaTEerHH
60pr0bI ¢ 6uoTeppopusmom. B 2000 . LleHTp 10 KOHTpOIIO 32 HHPEKIUOHHBIMU 3a00I1€e-
BanusMu CIIA omy6iukoBan HarmoHalbHBIN CTpaTeTHYECKHM TTaH 1O TOTOBHOCTH K JCH-
CTBUSIM B Cllydasix OMOJIOTMUECKOrO0 M XMMHYECKOro Teppopusma. [lman mpenycmatpusai
COBMECTHOE YJYacTHe B BBISBICHUU U JIMKBHJAIIUHN 0OJ€€ AECATH Pa3iIMYHBIX OpraHU3aIHi.
OcHOBHBIE pa3/ienbl IJIaHa TaKOBBI: 1) mpoduiakTuka; 2) Haa30p; 3) AMArHOCTUKA OHOJIO-
TMYECKUX U XMMHYECKHX areHTOB; 4) MpUHITHE Mep MO JMKBUIAIMU UHUIUJCHTA; 5) CUCTe-
Ma OIOBEIIEHUS U MHPOPMALMOHHOTO olOecnieueHusi. KimroueBbIM 3JIEMEHTOM TIaHa Tpe-
nonarajock coznanue B CIIIA MHOrOypoBHEBOI CeTH TMAarHOCTUYECKUX JTa00OpaTOPHMl IS
OBICTPOTO OOHAPYKEHUS, UICHTU(PUKAIIMKI 1 OTOBEIICHHS CIYKO 3[paBOOXpaHECHUS TePPH-
TOpPUM, ITATOB U TOPOJOB O BBISIBICHHBIX areHTax OMOJIOTMYECKOM U XMMHUYECKOW MPHUpO-
abl. [lman OblT OpUEHTHPOBAH HA MOACPHHU3AIUIO CYIIECTBYIOIIUX CTPYKTYpP MO Ooprbde ¢
MH(PEKIMOHHBIMU 0OJIe3HSIMU Ha MeCcTHOM ypoBHe. B 1999 rony na 60opn0y ¢ GuoTteppo-
PU3MOM pa3iu4HbIM opraHuzanusMm U BegomctBaMm CIIIA Obuin BbIENEHBI 3HAUUTENbHBIC
¢unancoBsie cpeacTBa. C 3TOro BpeMEHH Havajaach peaqu3alus MporpaMMbl MO CO3/IaHUIO
3aracoB MOYTH ABYX JECSATKOB HOBBIX BAaKIWH, a TAaKKE MEAMKAMEHTOB U aHTUOMOTHKOB,
MpeHa3HauYeHHBIX, B MEPBYIO Odepeib, s MpodeccuoHaNbHBIX TPYII C BHICOKOM cTere-
HBIO pHUCKa (TOJHIIMS, MOKAPHBIE, MEAUIIMHCKUE paOOTHUKH). BbUlH MpOBeeHbl YUeHHUs], B
KOTOPBIX MOJIEIUPOBATIOCH HCIIOJIb30BAHUE TEPPOPUCTAMU O0CO0O0 OMACHBIX MH(EKIMOHHBIX
areHToB (OCIIbI, YyMbI, CHOUPCKOM SI3BBI).

MosxHo cuutaTh, uTo K oceHu 2001 roma B CIIIA yxe Oblia 1ocTaTodHas TOTOBHOCTH K
TEPPOPUCTHUYECKUM aTaKaM C MPUMEHEHHEM OHOJIOTMYECKOTO U IPYroro OpyKHs MacCOBO-
ro yanuToxxeHus. OJTHaKO 0Ka3aloCh, 4TO B PE3yJAbTATEe CEPUH OUOTEPPOPUCTUUECKHUX aTaK
C HMCIOJIb30BaHUEM BO30yauTeNel CUOUPCKOM s13BbI cucTeMa 3apaBooxpaHeHusi CIIIA He
pacroiaraeT BO3MOXHOCTSIMU 7151 OBICTPOH 00pabOTKH OOJIBIIIOTO YKCIa TOPAKEHHBIX, HET
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JOCTATOYHBIX IJIOMAEH M30JIATOPOB ISl pa3MelieHnss HH(OEKITMOHHBIX OOJIbHBIX. bbutn u
Ipyrue HeoXuaaHHble TpooOsieMbl. OOHApYKUIOCh, YTO HAOOPHI MEIUIMHCKHUX CPEJICTB
60pb0BI ¢ MHPEKIUAMHU (JUATHOCTUYECKHE TECT-CUCTEMBbI, BAaKLIMHBI, JIEKAPCTBA) YCTapesu,
UX 3arackl HEAOCTATOYHBI.

Cpazy nocne cepuu 6uoreppopuctuieckux arak B CIIA ObLIu mpeAnpUHSTHI IMIard Mo
COBEPLICHCTBOBAHUIO 3aKOHO/IaTEIbHOM 0a3bl. B YK€ CYLIECTBYIOUINE 3aKOHbBI ObLIIN BHECE-
HBI TIONIPABKH, y>KECTOYAIOIINE HaKa3aHue 3a TeppopusM. B suBape 2002 roga 6b11 moamu-
caH 3akoH o Teppopusme, B utoHe 2002 roma — 3aKOH O 3alIUTE 3J0POBbS HACEICHUS U
pearupoBaHUM Ha OUOTEPPOPU3M. DTOT 3aKOH HAIMPABIIEH Ha YIy4lleHHue paboThl HOPTOBBIX
MHCTIEKIINH, 3alIUTy MPOJOBOJIHCTBEHHBIX MOCTaBOK, KOHTPOJb OMOJIOTHYECKUX MaTepHua-
JIOB M PacCIIMPEHHE BO3MOXHOCTEH pearMpoBaHMs CHCTEMBI 3[paBOOXPAaHEHHS] B OTBET Ha
cepbe3Hoe HanajzeHue. [locne moanucanus yka3aHHBIX 3aKOHOB Ha O0pb0Oy ¢ OroTeppopus-
MOM OBLTO JIOMOJIHUTENBHO BBIACICHO 2,9 Mipa. mosuiapoB. B denepansnom Oromkere Ha
2003 rox Ha AT MeNu OBLIO BBIACICHO YK€ moutd 6 mupz. mosuiapoB. [lomoBuHa 3THX
cpelcTB ObUIa HampaBlieHa HAa pa3BUTHE PYHIAMEHTANbHBIX U MPUKIATHBIX UCCIEAOBAHUM,
MPU3BaHHBIX 00ecTieunTh 3PHEKTUBHYIO 3alIUTy OT OuoTeppopusma. [ moBeImeHus 3¢-
bexTuBHOCTH GOPBHOBI KaK ¢ MHPEKIMOHHBIMH 3a00JI€BaHUAMU, TaK U ¢ OMOTEPPOPU3MOM B
CIIA Obu1o mpeIoKEeHO OpraHU30BaTh CETh U3 15 pernoHanbHBIX HEHTPOB. OHU TOJKHBI
pacroiaratb MOIIHOM aMOyJIaTOPHOW M KIMHUYECKON 0a3aMu, THarHOCTUYECKUMH jJabopa-
TOPUSMH, STUAOTPSIAAMH HA MPaBax CIYKObI SMUIEMUOIOTUYECKON Pa3BEIKU.

HanmonanbHble Tu1anbl TPOTUBOACHCTBUS OMOTEPPOPU3MY COBEPIICHCTBYIOTCS U B EB-
porne. C 2005 rona ¢pyHkuronupyeT EBporneickuii eHTp mo HHOEKIIMOHHBIM 3a00JIeBaHHU-
aM. EBponeiickuii IeHTp KOOPAUHUPYET HAyYHO-HCCIIe0BaTeIbcKiue PaboThl, OCYIECTBIIS-
€T Haa30p 3a MH(EKIMOHHBIMU 3a00JIEBaHUSMH, TPOBOIUT NMPodeccnoHaabHOe 00yUIeHHE.
JIaHHBIM LEHTP MOMOXET ONTUMHU3UPOBATH NIEATEIBHOCTD Y€ CYIIECTBYIOIUX B EBpore
KPYIHBIX HalMOHAIBbHBIX CTPYKTYp. K HUM otHOcuTcs UnctutyT Ilactepa (dpannus), Ka-
pomuackuid HHCTUTYT (I1IBenus), MuctutyT um. P. Koxa (I'epmanus). Bee 3T0 moBwICHT TO-
TOBHOCTH NPOTHUBOICHCTBOBATh yrpo3aM OHMOTEeppopu3Ma B cTpaHax EBpomeiickoro 3koHo-
MHYECKOT0 COOOIECTBA.

4. PazBuTHe OMOJIOrMYECKO W MEIMIMHCKON HAYKH KaK BakHedmmi ¢axrTop
o0ecrieyeHus 0M00€30MACHOCTH YeJI0BEeKAa, CeMbH, 001IeCTBA U FOCY1apPCTBA

BreuaTnstoniye ycnexu 3KCIEPUMEHTAIbHOM OMOJIOTMH M T€HETHKHU 3a MOCJeIHUEe He-
CKOJIBKO JI€CATUJICTUI 00ecnevrmsii HaCTOSIIMM MPOPHIB B HMCCIEIOBAHUSAX KJIETOYHOIO,
CYOKJIETOYHOTO U MOJICKYJSIPHOTO YPOBHEH OpraHu3anuu >KMBOil Matepuu. B pesymnbrare
pacHIMpUINCh BO3MOXHOCTH MCIOJIb30BaHUS (yHIAMEHTAJIbHBIX MCCIEAOBAHUNA B IpH-
KJIaTHOM ILIaHE KaK JUJIl MUPHBIX, TaK U JJI1 BO€HHbIX Lenel. [locneqnee co3maer npuHuu-
MMaJIbHO HOBBIE YIpO3bl AJI KU3HU. B mepedeHb HOBBIX yrpo3 MOXHO BHECTU PE3YJIbTaThI
pa3paboTOK MO TeHHOW U KIETOYHON MHXEHEPUH, M0 KIOHHUPOBAHUIO KUBBIX OPTaHU3MOB.
[Ipu >TOM OTHOCHUTENbHASI MPOCTOTA PeaAU3aAlMKU AOCTHRKEHUN (QyHIaMEHTalbHON OHoJIOo-
TMH B MPAKTUYECKUX cdepax OTKPHIBAET BO3MOXKHOCTh HCIOJIb30BaHUS OHMOJIOrMYECKHX
CPEIICTB B TEPPOPUCTUUECKUX LEIAX. B 3TUX yCcIOBUSAX TOCTHKEHUS HAYKHU JIOJKHBI CTaTh
HEOOXOJIMMBIMU U ISl OTMIEPEkKAIOUIETO CO3[JaHUsl CUCTEMbl O€30MacHOCTH, KoTopas Oyjaer
aJIeKBaTHOM KaK TPaJWLMOHHBIM, TaK U MPUHLIMIINAIBHO HOBBIM yrpo3aM. Peus 31ech uuer
O SIBJICHUSAX U MPOIECCAX, UMEIOMUX MOTEHIUAIBHYI0 BO3MOXKHOCTb MPUYUHUTH yIIepO
3JI0pPOBBIO YEJIOBEKA, )KUBOTHBIM MJIM PACTEHHUSIM.

Ha ocHoBe aHanu3a UCTOYHUKOB OMOJIOTMYECKUX YIPO3 MHOTHE SKCIEPThl YKAa3bIBAIOT Ha
OMACHOCTh HEKOHTPOJIUPYEMOTO PAa3BUTHS OUOTEXHOJNOTHH. VIMEHHO OHa ABISETCS OJHUM
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U3 KIIIOYEBBIX YYACTKOB MPOPBIBA, OMPEICNISIONIEr0 HAyYHO-TEXHUYECKHI Mporpecc B Me-
IUIMHE, OMOJIOTUU U COMPSDKEHHBIX cepax NeareabHoCcTU. MIHTeHCHUBHOE pa3BUTHE OMO-
TEXHOJIOTUU OTKPBLIO HOBBIE BOBMO>KHOCTH I10 CO3/IaHUIO OMOJIOTHYECKOTO Opyxus. B aToii
CBSI3M JlaXe M3MEHWIAach kiaccupukamus ouonorumdeckoro opyxwusi (bO), koropas pac-
CMOTpEHA HUXE.

1. TpaguninoHHOE OMOJIOTHYECKOE OPY)KHE — OaKTEPHOJOTUUYECKOe (MHUKpPOOHOJIOTHYE-
CKO€) WM TOKCHMHHOE. Bce MexnyHapoaHble JOKYMEHTHI, KOTOPbIE KAacatoTCs 3alpeLeHus
BO, oTHOCATCS UMEHHO K 3TOM KaTeropuu Opy>kKHsi MaCCOBOI0 YHUUTOKEHHUA. TpaauiuoH-
Hoe bO Henb3s urHopupoBaTh Kak ycrapeniiee. OHO MOXET ObITh MCIOJIB30BAHO B BOCH-
HBIX KOH()JIUKTAX, B IUBEPCUOHHBIX M TEPPOPUCTHUCCKUX IEIISIX.

2. 'enHO-MOAMPHUIIMPOBAHHBIE OPTaHU3MBL. DTO UCKYCCTBEHHO CKOHCTPYUPOBAaHHBIE Me-
TOJaMU T€HHOW MH)KEHEPUU MATOTeHbl, MPOTHB KOTOPHIX HET UMMYHUTETA, JIEKAPCTB U
CPEJICTB JUArHOCTUKU. MeTo/laMu TeHHOW MH)KEHEPUU BO3MOXKHO YCHIIEHHE JEHCTBUS U
TPaIUIIMOHHOTO OAaKTEPHUOIIOTUIECKOTO OPYKHUS.

3. YcoBepIieHCTBOBaHHbIE areHThl. Takue MaToreHbl MpeaHa3HauYeHbl IS U30upaTelib-
HOT'O BO3JICHCTBUS Ha OTHEJbHBbIE TKAHU U OPraHbl (HAIpHUMEp, Ha CEpAEHYHO-COCYAUCTYIO
cucremy). Mmeercs mpuHIMIIUANbHAsS BO3MOXKHOCTB i pa3pabotku BO, mopaxkaromero
JOJIeN OMpPEACTICHHOM pachl UM ATHUYECKOW TpyMIbl. DTO CBSA3aHO C TEM, YTO HACIECT-
BEHHBIN MONIUMOPPU3M uesoBeKka ObUl C(OPMHUPOBAH B TEUEHHUE JIMTENILHOTO Mpoliecca
sBoMmonMKu. M WMHauBUAyanbHas 4YyBCTBUTEIBHOCTh K OWOJNIOrHMYeckuM (akrtopam, Io-
pa3HOMY JE€TEpPMUHUPOBAHHAS Yy Pa3HBIX dTHHYECKUX TPYIMI, MOKET ObITh MCIOJIh30BaHA
st i hepeHIIUPOBAHHOTO MOPAKEHUS.

Coznanue reHeTHYeCKOro OpyKusl 6a3upyercs Ha MOCIEIHUX JOCTUHKEHUSIX MOJIEKYJISIp-
HOM OMoJorHM Mo pacmu@poBKe reHOMa YelloBeKa. B HacTosiiee BpeMst U3BECTHO OOJIbIIOE
KOJINYECTBO T'€HOB-arpeccopoB YeNIOBEKa, MOTEHIIMAIBHO MPUTOAHBIX JUISI HCTIONIb30BAHUS B
KauecTBE OCHOBbI T€HHOro opyxwus. K Hambonee M3BECTHBIM T€éHaM-arpeccopam OTHOCST
ompeneneHuble amnenn BAX (mporpammupyemasi cMepTh, win anonto3), CFTR u a-1-AT
(OTBETCTBEHHBI 32 Pa3BUTHE MYKOBHCLNI03a U HACIEICTBEHHON aMpu3embl), RFLP n ApoE
(ycuneHue pa3BUTHSI aTEpPOCKIEpO3a U apTepUallbHON TUNepToHuH). [1o MexaHu3My neuncT-
BUS UX MOXHO pa3JeUTh Ha YETbIpe OCHOBHBIC IPYIIbI: [€HbI, IPUHUMAIOIINE Y4acTHE B
MPOIIECCE aIoMNTO3a; TeHbI, SKCIPECCUs KOTOPBIX MPUBOAUT K HEOOPATUMBIM JIETATbHBIM
M3MEHEHUSM B JKU3HEHHO BAKHBIX OPraHax W CHUCTEMax; I'eHbl, 00yCIOBIMBAIOLINE TPE-
PaCHoOJIOKEHHOCTh K Pa3BUTHIO XPOHMUYECKHUX 3a00JIEBAHMIA; TE€HBI, BbI3bIBAIOLIUE PA3BUTHE
OHKOJIOTHUYECKUX 3aboseBanuii. Kpome TOro, CymecTByeT rpymmna reéHOB-arpeccopoB, dKC-
npeccusi KOTOPBIX caMa Mo cebe He MPUBOAUT K KaKUM-THO0 0coObM mocneacTBusm. Of-
HaKO MMOMaJaHue B OpraHU3M YeJIOBeKa, KOTOPBIN SIBISIETCSl HOCUTENIEM T'eHa-arpeccopa, Ha-
npumep, Bupyca OP3 coco6Ho npuBecTu ero k rudemnu [10].

Pemenve ¢yHmamMeHTambHBIX MPOOJIEM MOJEKYISPHON OHOJOTHH, HAmpaBlIEHHOE Ha
CHIDKEHHE YKa3aHHBIX PHUCKOB, BO3MOXKHO, YTO 3HAYUTEIBHO COKpAIIaeT BO3MOXKHOCTbH
o6uoyrpo3. Tak, mpu pa3BUTUU MOMYJSAIMOHHBIX MCCIEIOBAaHUN BO3MOXXHO KapTHUPOBaHHE
CTPYKTYPBl HACENICHHS IO CIEeHU(PUIECKUM «CIadbIM 3BEHbsIM». Takoe 3HaHUE MO3BOJIUT
pa3paboraTh Mepbl 3amuThl. Ha ocHOBaHMM TIOJPOOHBIX KapT FeHOMA U JaHHBIX O COOTBET-
CTBYIOIIMX O€JKax BO3MOKHO Pa3BUTHE CaMbIX pPa3HOOOPA3HbBIX MOAXO0/I0B, UMEIOIIMX CBO-
el nenbio n30upaTesbHOE BO3/IEWCTBHE HA TeHEeTUYeCKui ammapaT. MccnenoBanus mno us3-
OupaTenbHOMY PETyIUPOBAHHIO (YHKIIMOHAIBHO BaXKHBIX T€HOB 03HAYAIOT BOSHUKHOBEHHE
HOBBIX IMOJXOJOB JUISI U3YyYeHHUS M30MPATENIBHOTO BIMSHUS HA YYaCTKH T€HOMOB Y Pa3HbIX
TPy HACEJICHUS, JIJIsl OLICHKU aJalTUBHBIX BO3MOXXHOCTEW MOMYJALMHA U aIallTUBHON 3HA-
YUMOCTH Pa3IMYHBIX TEHETHYECKUX MAPKEPOB.
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Ouenp BaXHBIM HaNpaBICHHEM 00eCIeYeHHs OMOJOTHYECKON O0e30MacHOCTH SBISIETCS
MOHHUTOPHUHT 3MHUAEMHOJIOTHYECKON CUTyalluu. MOHUTOPUHT — 3TO (popma OpraHu3aluU
cObopa ¥ KOMILUIEKCHON OIIEHKH MEIUKO-IKOJIOTUYECKOW MH(OpPMAIUU C IETBIO0 BBISBICHUS
npuyuH Hebmaronoay4us. CymecTBYOIUE CUCTEMBI TOCYAAPCTBEHHOTO MUAEMUOJIOTHYE-
CKOT'0 Haa3opa ¥ O0OpbObI ¢ MHPEKIIMOHHBIMH OOJIE3HSAMU JOHKHBI OBITH CIIOCOOHBI BHI-
SIBUTb, JIOKAJIM30BaTh U JIMKBUAUPOBATh BCHBIIIKY MH(EKIMOHHOTO 3a0oyieBanus. BBoau-
MBbI€ B IPAKTUKY METOJbI OOHAPYKEHUsI OMOJIOTMYECKUX areHTOB 0a3UPYIOTCS Ha MOJIEKY-
JSIPHBIX TEXHOJIOTUSIX. B HacTosliee BpeMs UMeeTcs IUpPOoKasi MaHellb aHTUTEN K TOKCUHAM,
BHpycaM, OaKTepHsiM, YTO MO3BOJISIET A()PPEKTUBHO HCMOIB30BaTh MUMMYHO(DEPMEHTHBIM
aHaJM3, pa3BUBATH JIPYrHE METOJbI MMMYHOAHAaIN3a, TAaKUe KaK XEMUIIOMUHECIEHTHBIMH,
(IIyOpECIeHTHBIH, STIEKTPOXEMUITIOMUHECIIEHTHRIN. HIUKalus MaToreHoB, OCHOBaHHAs Ha
CTPYTKYPHBIX OCOOEHHOCTSIX HYKJIEHMHOBBIX KHCIJIOT, OCYIIECTBISIETCS METOJOM IOJIHMe-
pasHoii nemHoi peakruu (I1L[P), koTopslli B HacTosIIEee BpeMs SBISIETCS CaMbIM YYBCTBU-
TeIbHBIM U BBICOKOCTIEIM(UYHBIM. Pa3Butue meronos [MI[P-quarnoctuku npuseno x cos-
nanuto npudopos [P B peanbHOM Bpemenu (online). DTO MO3BOJIIET OJJHOBPEMEHHO OII-
peAensaTh 3HAUUTEIbHOE YUCIIO MaToreHoB. Clenyronuil ypoBeHb pa3BUTHS TUAarHOCTUYE-
CKOM 0a3bl — CO3/JaHNE TEXHOJIOTHH OMOYUIIOB M CEKBEHUPOBAHHE MOCIEI0BATEILHOCTH Ta-
torenHoi JIHK. Bricokast 4yBCTBUTENBHOCTD U CIIEU(PUIHOCTD, MPOCTHIE MPOLEAYPHI BbI-
MOJIHEHUS aHaJIh3a MPHUBEIHM K IIMPOKOMY PacCIpOCTPaHEHUIO OMOYMIIOBBIX TEXHOJIOTHM.
JlanHast ~ TEXHOJIOTMSI ~ MOXKET  OBbITb  HCIOJb30BaHAa  JJISi  BBISIBICHUS  TE€HHO-
MOIU(PHUIIMPOBAHHBIX OPTaHU3MOB, JACTCKIIUU WH(EKIIMOHHBIX areHTOB B aHTHUTEPPOPHUCTH-
YECKUX MEPONPUSITHSIX.

[IpuoputeTHpIM HampaBiIeHHEM B 00JIacTH O0OeCleueHHs] OMOJIOTHYECKON 0€301acHOCTH
SBJIIETCS TIPOBENIEHUE JIedeOHO-TIpodUIakTHIecKux Meponpusatuid. K HaydHbIM 3amadam
ne4eOHO-IPOPUITAKTUIECKON JIEITeTLHOCTH OTHOCUTCS TpOBElIEHHE (PyHIaMEHTAIBHBIX
UCCleIoBaHuM B 00J1aCTH MUKPOOMOJIOTUH, BUPYCOJIOTMH, UMMYHOJIOTUH, TEHHOW MHKEHe-
pUH B ILIEJIIX COBEPIICHCTBOBAHMS CYIIECTBYIOIIMX M CO3/IaHUS HOBBIX CPEJCTB U METOJOB
3alIUTHl OT OMoJornueckoi onacHocTH. Co3aHne COBPEMEHHBIX METOJI0B UMMYHOIPO(U-
JAKTUKHU U pa3paboTKa BaKIMHHBIX MpErnapaToB HOBOI'O MOKOJIEHUS HEBO3MOXKHBI O€3 Tily-
OOKOro MOHMUMAaHHsI MEXaHHW3MOB Pa3BUTHUS MUMMYHOJOTMUECKHX MPOILECCOB B OpraHu3Me.
O} PeKTUBHOCTH HOBBIX BaKIIMH B 3HAYUTEIHHOU CTEMEHU 3aBUCUT OT TOYHOTO BOCIIPOU3-
BOJICTBA MPUPOJIHBIX MEXAaHU3MOB PACIO3HABAHUS UYKEPOTHBIX aHTUTCHHBIX CYOCTAHIIHA.
[lepcrieKTUBHBIM HaIlpaBJCHUEM SBIIAETCA pa3paboTKa MpernapaToB Ha OCHOBE OEJKOB Terl-
JIOBOTO IIOKa, KOTOPhIE MOTYT B ONpPEEICHHBIX YCIOBUSIX UTPaTh BaXKHYIO POJb B aKTHBa-
uu T-muM@onuTaMyd aHTUTEHHBIX TOJIUIICTITUIOB B COCTaBE TJIABHOT'O KOMILIEKCA THUCTO-
COBMECTHUMOCTH.

AKTyanbHas 3ajadya oOecreyeHus OMOJIOTHYECKON O€30MacHOCTH CTpaHbl HE MOXKET
ObITh A (PeKTUBHO pemieHa 6e3 MPOBEICHUS IIeJICHANTPABICHHBIX (PYHIaAMEHTATBHBIX U TIPH-
KJIQJHBIX MEJIUKO-OMOJIOTHUECKUX UCCIEIOBAHUN. JTH UCCIECIOBAHUS SBIISIOTCS aOCONIOT-
HBIM IPUOPUTETOM. be3 uX ocyiecTBIeHus M0 COMHEHMEM MOXKET 0Ka3aThCs caMmo Cylle-
CTBOBaHHUE CTpPaHbI J1a’ke€ B CPEHECPOUHOM nepcnekTrBe. ToIbKO Ha OCHOBE JOCTHXKEHUU
MEIUITMTHCKUX U OMOJOTUYECKUX MCCIICIOBAaHUN BO3MOXKHO co3/1aHue d3PGEKTUBHONU CUCTE-
MBI IPEAYNPEXKACHUS U JTUKBUIAIMU COBPEMEHHBIX OMOJIOTHYECKHUX YTPO3.

Poccuiickas @enepanusi B HACTOsIEE BpeMs BbIHY)KJIEHA pPEIIaTh OJHY U3 BaXXHEHIIMX
3aJ1a4 HAIMOHAIILHOM 0€30MacHOCTH — MpodsieMy oOecrieueHrst OUoIornaeckoii 6e30macHo-
CTH CTpaHbl. [Ipu4nH TOMY HECKOJIBKO. DTO HE TOJIBKO ONACHOCTh MEXIYHAPOIHOTO OHO-
TEppOpU3Ma, HO U CIOKHOCTH SMUJIEMHUOIOTUYECKON 00CTaHOBKHU, KOTOpas CBsi3aHa ¢ 000-
CTPEHHUEM CHUTYallUU MO0 0CO00 OMACHBIM MH(EKIHUAM B MPUPOJHBIX Oyarax Ha TEPPUTOPUU
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CTpaHbI, aKTHUBU3AIMEH MEXIYHAPOJIHBIX TOPTOBBIX CBS3CH, YCHIICHHEM MHUTPAIMOHHBIX
MPOIIECCOB, YBEIMYCHUEM IPUTOKA OCKEHIICB M BPEMEHHBIX pa00YMX U3 COMPEACIbHBIX TO-
CyIapCTB, C YYaCTUBIIUMUCS TMPUPOIHBIMH CTHUXUUHBIMH OCICTBHUSIMH (3€MIICTPSCEHUS,
yparaHbl, HABOJHEHUS) ¥ YPE3BBIYAHBIMUA CUTYAIIUSIMU TEXHOTEHHOTO Xapakrepa. BBo3 B
Poccuiickyro @eneparuio 6ojiee MOIOBHHBI HEOOXOAUMOTO MPOJAOBOJIBCTBHUS U €111e 00Ib-
IIeH TOJIM JICKAPCTBEHHBIX CPENICTB MOCTOSHHO CO3[ACT Yrpo3bl MPUMEHEHHsI OMOIOTHYE-
CKOT'O OpYXXHs (B TOM YHCJI€ T€HETHYECKOTro, BO30OyAuTeNeld MeIJICHHBIX HHPEKIUN — MpH-
OHOBBIX OoJie3HEH). Bee mepeuncieHHbIe Bhillie 00CTOATEIHCTBA JACTAIOT HAILY CTpaHy ysi3-
BUMOW JUISI YKa3aHHBIX YIp03, KOTOPHIE MOTYT MPUBECTH K 3HAYUTEIBHOMY YIIEpOy IS
0O0IIECTBEHHOTO 3/I0POBBSI.
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VJIK 614.88:681.3(571.17)
H.M. Kununa, I H. Yeuenun, E.B. Knenenmuesa, A.A. lllymxun

SJEKTPOHHBIE BA3bI JIAHHBIX B BbISIBJIEHUU IIPOBJIEM CJ1YKBbI CKOPOU
MEJUIIHCKOU TIOMOIIA I'. HOBOKY3HEIIKA 3A IIEPHUO/] 2004-2012 I'T".

AKTYaJIbHOCTD

Cxopast menunimHckast nomoips (CMII) B Haiiei cTpaHe CIOXKUIACh KaK CUCTEMa MEJIU-
MHCKON MOMOIIM NIPU YTPOKAIOLIUX 3I0POBbIO M KU3HU COCTOSTHUSIX, HECUACTHBIX CIIyYa-
X W BHE3AMHBIX OCTPHIX 3a0oyieBaHugX. Cero/iHsa 3TO MOUIHAs €AWHasl CUCTeMa, pacroJia-
raroIiasi Pa3BETBICHHON CEThIO CTAHIIUN U OOJBHHI] CKOPOU MOMOIIU, CAHUTAPHON aBHAIIH-
el 1 HayYHO-UCCIICIOBATEIIbCKUMU MHCTUTYTaAMU.

L]envio €€ co3nanus ABISETCS OKa3anue SIKCMPEeHHOU, 8 MOM YUcC/ie CReYUaIU3UpOS8AHHOL,
8pAUeOHOU NOMOWU HA Mecme NPOUCIUECMBUsL, 8 NYMU C1e008AHUS, HA 00MY, 00CMABKA NO
MEOUYUHCKUM NOKA3ZAMENAM OOIbHBIX 8 CINAYUOHAPYI.

Bpayam ckopoii moMoIu npuxoauTcsi ObITh YHUBEPCAIbHBIMU CHEIMAIIUCTAMU 10 OIpe-
JICJICHUIO U JICYEHUIO BCEX HEOTIOKHBIX COCTOSIHUI, BOZHUKAIOIINX MPU TePaNieBTUUECKUX,
XUPYPTUYECKUX, HEUPOXUPYPTrUUECKUX, THHEKOJIOTUYECKUX, HEPBHBIX, TICUXUYCCKUX,
TPaBMATOJIOTUUECKUX U IPYTUX 32a00ICBaAHUSX.

MOIIIHBIM CKaYKOM B Pa3BUTHUU CIIY>KObI CKOpOM MOMOIIM CTaj0 CO3[aHUE CHelHalIn3H-
poBaHHbIX Opuraj. Ckopas MoMoIlb cTana 00ecrneyuBaThCs COBPEMEHHBIM TPAHCIOPTOM,
OJTHAKO IIMPOKOE PACIPOCTPAHCHHUE TAKWE OpUTaIbl TIOJYUUIIN TOIHKO B KoHIlE 50-X — Ha-
yasie 60-x ronoB. HakoHell, B mociieiHue rofbl CTaId OPraHU30BBIBATHCS OpUTaabl HHTECH-
CUBHOI Teparuu, NnpeaHa3HaueHHbIE ISl OKa3aHUs BBICOKOKBAIM(DUIIMPOBAHHOM IKCTPEH-
HOM TIOMOIIH Pa3InYHBIM KATETOPHSIM TSHKEIIO OOJMBHBIX U MOCcTpagaBimx. HeooxoaumocThb
CO3JIaHUsl TaKUX Opuraj 00ycJIOBIECHA OTHOCUTEIFHO HEBBICOKUM MPOLEHTOM MPOQPHILHO-
CTH BBI30BOB CIICLIMAJIM3UPOBAHHBIX Opuraja — CUTyallMed, Korja cleluain3upoBaHHbIC
Opurajpl HCTIONB3YIOTCA 0€3 ydeTa X BO3MOXKHOCTEH.

B Oyaymiem, Hapsiny ¢ cOXpaHEHUEM CHEIUATM3UPOBAHHBIX OpUTAl, IPEICTABIISCTCS 11€-
Jecoo0pa3HbIM BCE, TaK Ha3blBa€Mbl€ JIMHEHHbIE OpUrajbl, MOAHATH 10 YPOBHS Opuraja uH-
TEHCUBHOW TEparuu.

Cpenu mpobieM CTPYKTYpHOTO pedOpMHUpPOBAaHUS OTPACITU 3PABOOXPAHCHUS BAKHEM-
Iee 3HaYeHUE MMEET COBEPIICHCTBOBAHME CIIY>KObI CKOpPOW MemuiuHcKou momoru. [lo
nanHasiM BO3, B Mupe oxoino 20 % nuil morudaer m3-3a OTCYTCTBUS KBaJIM(DUIIMPOBAHHOM
MEIUIIMHCKON MOMOIIM Ha JIOTOCHUTAIBHOM 3Tane. AHaiu3 paboThl CIyx 0O CKOpol Meau-
UHCKON momornu T. HoBoKy3Helka 3a psif] JIET MO3BOJISET BBISIBUTH JUHAMHKY OCHOBHBIX
MPUYKH OOpaleHus] HacelIeHUs B CIYyKO0y CKOpOM MEIUIIMHCKON MOMOIIM MO KJlaccaM 3a-
0oJieBaHUI W OTJEIBHBIM HO30JI0TUUYEeCKUM (dopmam (OCTpbldi MHGAPKT MUOKAp/a, THUTIEp-
TOHMYECKas 00JIe3Hb, MTHEBMOHUS U T.J.), PACIPECIICHUE BBI30BOB M0 Tpoduiisim Opuras,
JTMHAMUKY drcia 6e3pe3yabTaTHBIX BBIE30B U T.J.

OcHOBHBIMHU TpOOJIEMaMU Ha COBpeMeHHOM 3Tane AestenbHocTd CCMII sBnsroTes poct
obpamraemoctu Hacenenust B CCMII 3a cuer xpownuueckux 601bHbIX; OTCYTCTBHE onepa-
mugHou nepedayu napopmaruu o 6oapHbIX 13 CCMII B JIITY (nonuknunukun). [IpobGiaemsr
yCHeIIHee PEelIatoTcsl MPU COBEPIICHCTBOBAHUM MH(pOpMalMoHHOro obecneuenus. Hampu-
Mep, B pe3ysibTare (PyHKIIMOHUPOBAHMS aBTOMaTU3UPOBAaHHOM cucTeMsbl B I. Yute [1] ¢ an-
penst 2002 1. obecrieueHa nepedaua uHgopmayuu 06 0OpAMUBUUXCS 3 CKOPOU MEOUYUH-
CKOU NOMOWbIO 8 NOJUKIUHUKYU 20p00a NO 3JIeKMPOHHOU noume, 9TO TO3BOJMIO CTAOMIHU-
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3upoBath obpamraemMocTs. B utone 2003 roma BHEApPEHA nOIHOYEHHAS cucmema 00Cmyna K
bazam oannvix CMII 6 peanvhom epemenu nonuxknunuk Ha ochose WEB cepeepa. Ananus
cTpykTypsl Be130BOB CCMII 1. Yutel mo 3abosieBaHusIM: Ha MEPBOM MecTe — oOpaiiae-
MOCTb I10 MOBOJAY UNEPMOHUYECKUX KPU306; Ha BTOPOM — amepocKiepo3; Ha TPETbeM
Mecte — UBC, paznuunvie Hapyuierus pumma; Ha YETBEPTOM — OPOHXUANbHASL ACMMA.
Bpaun nonukauHuk r. YuThl Ha ydacTkax OOy4YHIIM XPOHUKOB CHUMATh 2UnEpmoHUYecKue
Kpu3vl; TIPOBEIM HHAWBUAYATbHBIN TOA00p Oa3MCHON Tepamuu; MOBBICHIN aKTUBHOCTD
Bpayeii-ajyieprojoroB B MOCEIICHUH Ha IOMY XPOHUYECKUX OOJNBbHBIX OPOHXUANLHOU ACh-
MOU.
O} PeKkTUBHOCTh OpraHU3aANUU CIY>KOBI CKOPONH METUITMHCKON IMOMOIIU OMpPENeseTCs
crenyommmu gaxkropamu [2, 51:
® ONTHMAJIBHBIM Pa3BUTHEM M PALMOHAJIBHBIM PAa3MELICHUEM CETU CTAaHLUUU U OTIEJICHUMN
CMIT;
® YeTKOH paboToil AMCIIETYEPOB, OCYIIECTBIIAIONUX PUEM BBI30BOB M HaIpaBiieHUE Opu-
raJl COOTBETCTBYIOIIETO MPO(UIIS B MAKCUMAIBHO KOPOTKUH CPOK;
® OTpabOTaHHON CHCTEMOMW TOCHUTAIMU3AIMHN OOJIbHBIX; HAYYHO OOOCHOBAHHBIM IJIAHUPO-
BaHHUEM W MPOTHO3MPOBAHHMEM MOTPEOHOCTH pa3iauyuHbIX rpynn Hacenenus B CMII, pe-
CYpCHOM 00ECTICUE€HUU CITYKOBI.

MarepuaJjibl 1 METOABI

HccnenoBanue npoBeeHO Ha OCHOBE MHGOpPMALIMH, CoJlep Kalleicss B IepCOHU(ULIUPO-
BaHHOU 0a3e nauHbIX (B/]) « Yuem u ananuz oesmenvnocmu CCMII». B]] npouuta rocynap-
CTBEHHYIO peructpauuto B Hayuno-mexnuueckom yeumpe «Hngpopmpecucmpy Dedepanw-
HO20 az2eHmcmea no UH@OPMAYUOHHBLIM MEXHOJI02UAM, PETUCTPAIMOHHOE CBUIETEIBCTBO
Nel1056 ot 19 urons 2007 rona.

B kauectBe BX0HON MH(GOPMAIIMH CUCTEMBI UCTIONB3YIOTCA «Cmamucmuieckas kapma
8v1308a ckopou meouyurckou nomowu» (popma M3 PD 110/y), rpadux Opuran, rpaduk
Bpauel, u rpaduk MamuH [2]. s ctatuctuueckoit 06padotku Bce b/l Obutn mepeBecHbI B
dopmar SPSS Data Document. AHanmu3 JaHHBIX BBIIIOJIHEH B CTATUCTUYECKOM makete /BM
SPSS Statistics (6epcus 19.0).

Jlis onpejeneHns CTaTUCTMYECKOW 3HAUMMOCTU pa3lIMyuil Mokas3aTelieldl B TMHAMUKE B
Tpex u Oosiee rpynnax npuMeHeH Kputepuii @puamana (y7), Wi 3HA9UMOCTH TEHICHIMH
nokasaresneil B fuHamuke — kpurepuil Tay Kennamna (t). Kpurnueckuii ypoBeHb 3HaUMMO-
ctu paznuuuid: p=0,05. CpeaHeroaoBble 3HAUYCHUS MOKa3aTeNed MPUBEAEHBI CO CTaHIAPT-
HBIM OTKJIOHeHHEM (M=0).

Pe3yabTaThl Hcci1e10BaHUA

3a nepuox ¢ 2004 o 2011 rr. Bcero B 6a3bl JaHHBIX ObLTO BBeAeHO 1 683 627 3amuceid.
DneKkTpoHHbIE TepcoHU(pUIMPOBaHHBIE NaHHBIC 3a 2012 T. B CBSI3U C MEPEXOJOM CIY>KOBI
ckopoii momomu r. HoBoky3Hellka Ha HOBOE IPOrpaMMHOE O0ECHEUYEHHE HETOCTATOYHO
noiHble, modTomMy 3a 2012 rox B MCCIeIOBAaHUM HMCIOJIB30Bajach TOJBKO HWHMOpManus
odunmansHoi oTueTHOCTH (hopma Ne 40).

YucaeHHOCTh 00CTYKMBAaEMOTO HACEJEHHsI, MO JAHHBIM TOJOBOM OTYETHOW (HOPMBI
Ne 40, npencraBiieHa Ha pUCyHKe 1.

N3 pucynka BuaHo, uTo B 2011 r. YuCIEeHHOCTh 0OCTY)KMBA€MOT0 HacCeJIeHUs CHU3WIAChH
Oosee ueM Ha 15 ThIC. YEIOBEK, UTO MOXKET OBITH CBSI3aHO C YTOYHEHHUEM CTPYKTYphI Hace-
JIEHUS IO JaHHBIM MTOCJIEIHEN TIEPETINCH.

193



620000

614873 615916

614373
615000 - 613345 612817 611761 613372

610000 -

605000

600603

600000 599108

595000

590000

2004r.  2005r 2006r. 2007r. 2008r 2009r 2010r 201lrn 2012rc

Pucynok 1 — UuciaeHHOCTh 00CTyKHBaeMOT'0 TOPOJICKOTO M CEIbCKOTO HACEICHUS
CCMII r. HoBoky3uerka 3a 2004 — 2012 rozgst

Ilokazamensv obpawaemocmu HacenreHus — 3TO CTATUCTUYECKUN MOKa3aTelb, MPEACTaB-
nsiroui coboi kommdectBo oopamenuit Ha 1000 yenoBek 00CTyKUBaeMOro CIy:k00# CKO-
PO MEIMIIMHCKOM ITOMOIIY HACEJIEHUS B TEUEHHE KAJICHIAPHOr0 TO/1a.

CpaBnauBas nokazarenu padotsl CCMII 3a gears et (2004-2012 rr.), oTMe4aeM TeH-
JICHIIMIO K pOCTY 0OpaiaeMocTu o0cnykuBaeMoro HaceneHus: ¢ 343,2 npomusie B 2004 r.
1o 373,4 8 2012 r., remn npupocta — 8,8 %.

['paduyeckoe nzobpakeHue oOpanaeMoCTy HaceJIeHUs MPEJCTABICHO HA PUCYHKE 2.
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Pucynok 2 — OGparaemocTs HacesneHus ropoackoro u ceabckoro B CCMII r. HoBokys-
Herka ¢ 2004 r. mo 2012 r. (#a 1000 genoBek)

Tennennus pocta obpamaemoctu HaceneHuss B CCMII ¢ 2004 mo 2012 r. cratucTUYECKH
3HauKMMa, pe3ysbTaThl IpuUMeHeHus kputepus Tay Kennamna: t=0,778; ypoBeHb 3HAUUMO-
ctu pasnuaus menbie 0,05 (p=0,004).

OcHoBHable nokazarenu padotel CCMII mo pesynpTaTam romoBoil otueTHON (Gopmbl 40
MpUBEICHBI B TabmuIe 1.
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Tabnuma 1 — [flunamuka oocnyxkenHbix Bbi3oBoB CCMII . HoBoky3uenka ¢ 2004 mo 2010 rr.

Yucno auil, KOTOPbIM
bespesynbratHbie
Bcero OKa3aHa MOMOIIb TIPH [TepeBo3ku
Ton . BBIC3/IbI
oOpaineHui BEIe3/1aX (TOpoJI+ceno)
AGc. % AGc. % Abc. %
2004 210857 193 829 91,9 4 506 2,1 1670 0,8
2005 210711 191 860 91,1 4618 2,2 1781 0,8
2006 206143 185 800 90,1 4730 2,3 1 844 0,9
2007 214142 190 670 89,0 15 147 7,1 2155 1,0
2008 215847 191 981 88,9 15 947 7.4 2 260 1,0
2009 222650 198 189 89,0 16 073 7,2 2474 1,1
2010 221355 196 345 88,7 15993 7,2 2 656 1,2
2011 221947 193 366 87,1 17 311 7,8 2 463 1,1
2012 224260 195 621 87,2 14 495 6,5 2 660 1,2
Mzo | 216435+6422| 193073£3629 | 89,2+1,6 | 12091+5655,5] 5,5+2,5 | 2218+£379,1| 1+0,15

B cpennem B 89,8+1,26 % cnydaeB Bb13oBoB Opurag CCMII moctpagaBmmM oOka3aHa
MOMOIIb MPU Bble3JaxX, IpUueM HaOII0IaeTCsl CHIXKEHHME MPOLIEHTA JIULI, KOTOPhIM OKa3aHa
nomols npu Beiezgax ot odpamiennit Ha CCMII ¢ 91,9 % B 2004 roay no 87,2 % B 2012
roay, Hapsiay ¢ poctom Ha 7213 (3,4 %) oOparienuii 3a nociensue 4 roaa.

[Tpu 3TOM BO3POCIO YUCIO Oe3pe3yibmamublx 6b130806 B 3,5 paza B 2007 romy u3-3a To-
ro, uto ¢ 2007 . pacmupuics kiaccupukaTop 0e3pe3yJbTaTHBIX BHI30BOB — B HUX CTaJId
BXOJIUTh TaKHE CUTYAIUU KaK: OOJIbHOL He Hall0eH Ha Mecme, OMKA3 Om NOMOWU, adpec He
Hatl0eH, 8b1308 JIOJKHCHDBILL, Opucada omo3zeara. B cpegHem B rop 3adukcupoBano 5,5+2.5 %
0e3pe3yabTaTHRIX BBI30BOB OT o01ero uncia oopamienuii. C 2007 mo 2011 r. yucno 6e3pe-
3yJbTaTHBIX BBI30BOB ObLIO Gonee 7 %, B 2012 rogy HabntonaeTcs CHUKEHHUE MPOLICHTA
0e3pe3ybTaTHBIX BHIE3IOB OT OOIIEro uncia odpaimeHnuit 10 6,5 %.

B cpemnem, oxomo 1 % (10,15 %) cocraBustor Beie3abl Opurag CCMII, cBs3anHbIe ¢
nepesosKoU Kpo8U, IeKApCmes, KOHCYIbMAHMO8 U OONbHbIX.

Ha pucynke 3 mpencraBieHa IWHAMUKA JOJIW HAMPABIEHHBIX HA TOCIHUTAIU3AIUIO TO-
polckux u cenbckux kutened B 2004-2012 rr. JlaHHbIl NOKa3aTeldb XapaKTEpU3YeT misi-
Jrcecmsb namoJiocuiecko2o npoyecca no odpamiaemoctu B CCMIL.

Pes3kumii ckavok mokazatens ¢ 23,7 %; B 2011 r. go 28,9 % B 2012 TpedyeT neTaibHOTO
aHaJIM3a CUTYAIlUU MEIUIIMHCKUMU CTIIEIIHATUCTAMH.

28,9
29 - HanmpaBJjieHO HA INOCITHTAJIH3AIIMEIO

2004 2005 2006 2007 2008 2009 2010 2011 2012

Pucynok 3 — IIpo1ieHT HanpaBIeHHBIX HA TOCTUTAIU3AIMIO TOPOJCKHUX U CETbCKUX
xuteneit B 2004-2012 rr. ot uncna Bcex Bei3oBOB Opurag CCMII r. HoBoky3Helka
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Ha pucynke 4 mpeacraBieH MPOLEHT HAMPABICHHBIX HAa TOCHUTAIU3ALMIO TOPOJCKHUX
KUTEJEN N0 TEPPUTOPUATBHBIM paiioHaM I. HOBOKy3HELKa, UMEIOIIUM TEHJECHLIHIO K POCTY
JAHHOTO ITOKa3aTells.
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Pucynok 4 — IIpouieHT HanpaBieHHBIX HA rocnuTanu3anuio no LienTpansHomy,
Kyiioprmesckomy, Opxonukuazesckomy u Kysnenkomy paiionam r. HoBoky3Henka

I'paduk HarmsiAHO NIEMOHCTPUPYET POCT TSHKECTH MATOJOTUYECKOTO Mpollecca, BbIpa-
KEHHBIH B MPOLIEHTAaX HAIpPaBJIECHHBIX HA TOCIUTAIM3ALUIO 20POOCKUX dicumenieli OT YUCIIa
oOciy»)eHHBIX BbI30BOB. [0 TeppuropuanbHbiM paifonaMm r. HoBoky3Helka Hanbosee BbI-
coKasi J10Jis KUTeJIeH, HapaBJIECHHBIX HAa TOCMUTAIM3AIUIO OT KOJIMYECTBA MPUHATHIX U 00-
ciyxeHHbIX BbI30BOB CCMII — B KyiiOpimeBckoMm paiione. Camast Hu3kast qons — B Opj-
KOHHMKHU/I3€BCKOM paiioHE, HO C pe3KUM pocToM B 2012 r., KOTOPBIN XapaKTEPEH TAKXKE AJIs
enTtpansHoro u Ky3neukoro paitoHoB. [IpoBeaeHO cpaBHEHUE MOKa3aTeNsl MO pailoHaM ¢
noMoupto kputepus @puamana B nepuo 2007-2012 rr. BreIBIEHBI CTATUCTUYECKH 3HA-
YMMBIE PA3IHYKsS: 2 = 19,9, yPOBEHb 3HAYUMOCTH pasinyuii p=0,001.

Paitonsl r. HoBOKy3HEIKa ¢ HETUIMYHOM TEHJICHUMEN MMOKA3aTENs «HAIPABIEHO HA IOC-
MATAIU3ALMUIO) MIPEJICTABICHBI HA PUCYHKE .
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Pucynox 5 — Jlong HanpaBiieHM# Ha TOCIUTAIM3ALMIO 110 3aBojickoMy U HoBomibMHCKOMY
paitonam r. HoBoky3nenka (B % ot yucina Bb130BoB CMIT)
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Haunbomnee BBICOKHMIT CKauOK MOKa3aTeNsl «HAMpPaBIICHO Ha rocnuTanu3anuio» B 2012 roxy
BBISIBJIEH B 3aBOJICKOM paitoHe: oT 24,2 % B 2011r. no 36,7 %. A pe3koe cHmxeHue ¢ 38,2
1o 21,7 % orMeueHo B ToM ke roay B HoBominbMHCKOM palioHe Topoja.

3HAYMMOCTh U3MEHEHHUS MOKa3aTess Mo KaxaoMy paiony r. HoBoky3Helka B TUHAMUKE
¢ 2007 mo 2012 rr. mpoBepsinack no kpurepuro Ttay Kenpamna, pe3ynbTaTbl MOKa3aHbl B
Tadmmie 2.

Tabmuima 2 —3HaYMMOCTh U3MEHEHUS TSHKECTH MATOJIOTMYECKOTO TMpoIlecca Mo TEPPUTOPH-
anpHbIM paiioHam r. HoBoky3Hnenka B 2007-2012 rr.

TeppuropuanbsHele paiionsl . HoBoky3Helka 3HaueHne
I . tay-b Kenmamia 1,0**
EHTPATbHBIH
P YpoBeHb 3HAUUMOCTHU <0,001
. . tay-b Kenpgamia 1,07
KyiopimeBckuit Y A
YpOBEeHb 3HAUNMOCTH <0,001
. tay-b Kennamna 0,87
OpIKOHUKUA3EBCKUIA

YpoBeHb 3HAUUMOCTHU 0,015
. tay-b Kenmamia 0,87*

Ky3neuxunit
YpoBeHb 3HAUUMOCTHU 0,015
Ny tay-b Kenmamia -0,2

3aBojCKOI
YpOBEHb 3HAUNMOCTH 0,573
. tay-b Kenmanna 0,87

HoBounbunckuit

YpoBeHb 3HAUUMOCTHU 0,015
** — 3pagnmocTs Ha ypoBHe 0,001; * — 3HaunmocTs Ha ypoBHe 0,05

Craructuyeckas 3HaYMMOCTh YBEJIMYEHHUS TSKECTH MaToyiormueckoro mpouecca B 2007-
2012 rr. BIsIBJIEHA IO BCEM pailoHaM ropoja kpome 3aBojickoro u HoBouneunckoro. B Hoso-
WIBMHCKOM PaliOHE — 3HAaYMMOE CHIKEHHE TIOKa3aTells 3a cueT pe3koro najaenus B 2012 r., uro
Tpebyet Oomnee aeTambHOro U3ydenus. [1o pe3ynapraTtam aHanm3a npeacTaBiIeHbl PEKOMEHIALUH
noactanuusiM CCMII r. HoBoky3Helka J1si BbISIBJICHHS IPUYWH CJIOKUBIICIHCS CUTYalUH.

Ha pucynke 6 npejcraBieHa A0 0TKa30B B TOCHUTAIM3AIMKI OT BCEX CIy4YaeB HAMpaB-
neHuit Ha rociimranu3anuto opuragamu CCMIL.

14 5 A3.6 12,9 o
4 - 1 st

11.8 -
12 4 S 11,0 A3

o PECI T IRPLY:

2004 2005 2006 2007 2008 2009 2010 2011 2012

Pucynok 6 — J{os1s 0TKa30B B TOCIMTAIM3ALMH OT BCEX CIy4aeB HaIllpaBJICHUI Ha
TOCIUTATN3AIMI0 OpUragamMu ckopoi momontu r. HoBoky3Herka
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B nokazarensx «otkazaHo B rocuuTaimzanuu» B 2004—2007 rr. BeIIBICHA TEHACHIMSA K
CHIDKEHHUIO MPOLEHTa OT yuciia HampasieHHbIX ¢ 13,4 1o 9,4 %, a B nepuoxn ¢ 2008 mo
2012 r. poct mo 12,5 %; poct cratuctuyecku 3Haunm: 1=0,867; p=0,015. Curyauus taxxe
TpeOyeT Oosee AeTaabHOro aHain3a npuduH pykooactsoM CCMIL

[Tockonbky nomast oTkazoB B rocnutaiuzanuu ¢ 2007 mo 2011 r. pacTeT, COOTBETCTBEHHO
CTaTUCTUYECKH 3HaUUMo cHmxkaetcs (t—=0,867; p=0,015) B 3TOT mepuoj MpoIeHT rociuTa-
JTU3UPOBAHHBIX OT YKCIIa HATTPABJICHHBIX HA TOCIUTAIN3AIUIO (PUCYHOK 7).
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Pucynok 7 — I'ocnintanu3upoBaHo, IPOLICHT OT YMCJila HAIIPABJIECHHBIX HA TOCIIUTAIN3ALNIO
opuragamu CCMII r. HoBoky3Helka TOpOACKUX U CEIbCKUX JKUTETEH

[To snexTpoHHBIM 0a3aMm AaHHBIX W BbIXOJAHBIM (popmam ACY «l'op3apaB» B HoBokys3-
Henke [3,4] cnenmanucramu KycToBOoro MeIuInHCKOTO HHPOPMAITMOHHO-aHATUTHYECKOTO
LEHTPA €XKEMECSYHO TOTOBUTCS U B ONEPATUBHOM PEXHME IMEPEeNaeTcs PYKOBOIUTEIAM
3/IpaBOOXPAHEHUS U BCEX MEAUIIMHCKUX CIYKO U YUPEXKICHUN CUCHANbHASA UHGDOPpMAYUs O
COCTOSTHUU 37IOPOBBSI HACEICHUS U JICATEIHHOCTH BCEX CIY)KO CHCTEMBI 3[paBOOXPAHCHHS.
[To pazneny cimyk0bl CKOPOU MeTUIIMHCKOU oMoty 3a 2012 r. B curHaJIbHON WHGOpMAIIUH
OTMEUEHO, UTO 32 MOCJIEIHKE JIBA T0Jla B CTPYKTYpe O0OpallleHUui BBISIBICHO CHUJICEHUe 00U
3abonesanuti ¢ 88,0 % (2011 r.) no 73,8 % (2012 r.). CHmxenue yucna oOpalieHuii o 3a-
00JICBAaHUIO XapaKTEPU3YET YIyUIlIeHHE pabOThl IEPBUYHOTO 3BEHA M, BOBMOXHO, OTCYTCT-
BUe snugemMuil. OMHOBPEMEHHO € 3TUM, HAOJI0/IaeTCs POCT BBI3OBOB IO 10800y Hecuacm-
noix cayuaes ¢ 10,1 no 14,7 %, a 1oys BBI3OBOB IO 106800y po006 — CTaOUJIbHA U paBHA
1,9 %. OTmedaercs MOJOXKUTEIbHAS TUHAMUKA TIO CHIDKCHHIO YPOBHSI 00paliaeMocTd Ha
cranuuo CMII demckoco u noopocmrkogozco nacenenus (0—17 ner) — ¢ 427,1 B8 2011 r. no
328,582012T.

Uucno dopoorcro-mpancnopmuvix npoucutecmsuti ¢ 2011 mo 2012 r. Bo3pocio Ha 382
cinyuas (37,4 %) ¢ 1022 no 1404 cnyvaeB; konuuecTBoO Jull, nocrpagasuux B JTII, koro-
pPBIM OKa3aHa MOMOIIIb, yBenuuniioch Ha 219 uen. unmu 13,3 % (¢ 1647 uven., no 1866 uen.); a
YHCIIO MOCTPAJIABIINX CO CMEPTENbHBIM UCXOJOM 3a MOCJeIHUE JBa rojia cTabuiabHo — 63
YeJIoBeKa.

B 1,1 % cnyuaeB cmepmov boabHo20 Hacmynaem 00 npubbimus Opueao cKopou NOMOWU.
DTO €XKEroJHo, HEe JTOXKJIABIIUCh OKA3aHMUsI MEIMLMHCKOW MOMOIIHM, THOHET B cpelHeM 0o-
nee nByx Thicsad venoBek (2 151+£108) B ropoae HoBoky3Helke U mpuieraromeid kK Hemy
cenbckoil MectHocTH. CMmepTh B mpucyrcTBuu Opuragsl Hactymaer B 0,1 % ciyuaes
(189+13 uenosek) ot obmiero uncia odpamieHuit Ha CCMII.
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Oo0cy:xnenue pe3yabtaroB ananau3a jgesreabHoctTu CCMII r. HoBoky3Henka 3a mne-
puox 2004-2012rr.

Poct ob6pamaemoctu Hacenenus B CCMII ¢ 2007 1., BO3MOXXHO, 00YCIIOBJICH 3HAYUTEIb-
HBIM COKpAIlIEHUEM JOTMOJIHUTEILHOTO JBIOTHOTO JIEKapCTBEHHOro oOecmeueHus. Taxoke
CHIDKAeTcs 00palaeMOCTh HacelIeHUs MO 3a00JI€BaHUI0 B MOJUKIMHUYECKUE YUPEXKICHUS
r. HoBoKy3Hellka, a HECBOEBpEMEHHOE 0OpallleHue 32 MEIULUHCKON MOMOIIBbIO TPUBOIUT K
VTSDKEJICHUIO TIAaTOJIOTMYECKUX TporeccoB. Pacter m oOpamaeMocTh 3a CKOpOl MeIULIMH-
CKOM MOMOIIBIO MO MOBOJY HECUACTHBIX CIy4aeB, Kak B a0OCOJIOTHBIX, TaK U B OTHOCHUTEIIb-
HBIX Moka3zaTensx. Kpome Toro, pykoBoauTenu jiedeOHO-NMPOPUIAKTUYECKUX YUPEKACHHUM
HE NMPUHUMAIOT ACHCTBEHHBIX MEP MO CHMKEHHUIO Harpy3ku Ha ciy:x0y CCMII, a tak xe,
M0 TIEPEMEILEHUI0 YacTH 00beMa METUIIMHCKUX YCIYT CO CKOPOH MEIUIIMHCKOW MOMOIIH
Ha aMOyJIaTOPHO-TIOIMKINHUYECKHI YPOBEHb, OCOOCHHO MO JICUCHUIO XPOHHUYECKUX 3a00-
neBaHuil. Hampumep, caMblii BRICOKHI MOKa3aTenb 00CIyKEHHbBIX BBI30BOB B Ki1acce 0oiies-
HEl OpraHOB KpoBOOOpaieHus: HaOmomaercs ¢ 8 o 18 4acoB, TO €CTh B MEpPUOJ PabOTHI
MOJIUKJIMHUK. J[0J1s1 BBI30BOB B Yachl pa0OThI MOJUKIUHUK (C 8 10 18 yacoB) OoT BceX BBI3O-
BOB B CyTKHU coctaBiisieT 47,7+0,7 %. BplsiBieHHbIE B pe3ysbTaTe MPOBEICHHOIO HCCIENO0-
BaHUs npobnemsl npencraBiensl pykoBoactsy CCMII r. HoBoky3uelika mis Oosnee aeTainb-
HOTO M3YUYCHUS U BBISBICHUS IPUUUH CIIOKHUBIICHCS CUTYaIUH.

OcHOBHBbIE BBIBO/IbI:

1. Cpeonezooosoe uucno obpaweruti B ciryk0y CKOpol MeIUIIMHCKOM oMot T. HoBo-
Ky3Henka 3a nepuos 2004-2012 r. cocraBusier 216 43546 424 u yBenuumiioch ¢ 211 TeIC. B
2004 r. no 224 teic. oOpamenuit — B 2012 roxy.

2. Yucnennocmo obceaysxcueaemozo Hacenenuss B 2011 r. 3HauumMo cuuzunack ¢ 616 1o
599 Tthic. (Ha 16 THIC. YENIOBEK), MPU ITOM HnoKazamenb odopawaemocmu (4UCIO 0OpaTUB-
muxcss Ha 1000 HaceneHMs) TMPOJOJKACT YBEIUYUMBATHCSI. POCT CTaTUCTHYECKHU 3HAYMM:
1=0,778; p=0,004.

3. IlpomeHT HampaBlIEHHBIX HA TOCIHUTAIU3AIUIO JKUTEIEH B CpPEIHEM COCTaBUI
25,2+1,6 %, w3 HuUX: rocnuTaauupoBaHo 88,7+1,6 %; oOTkazaHO B TOCHUTAIU3ALUU
11,3+1,6%.

4. B 2012 roxy npou3omén pe3kuil pocT MoKa3aTesl «HaIPaBiIeHO Ha TOCIIUTAIN3ALIAIO»
Ha 5,2 %, TO €CThb pacTeT msdcecmvb NAMOJO02UYECKo20 npoyecca Mo o0palaeMOCTH B
CCMIL

5. Craructuyeckas 3HAUMMOCTh YBEIMYEHHMS TSDKECTHU IMATOJIOIMYECKOro Mpoiecca B
2007-2012 rr. BhIsIBICHA IO BceM paiioHaM r. HoBoky3Helrka kpome 3aBojickoro u Hoso-
UIbUHCKOro. B HOBOMIIBMHCKOM paiioOHE — 3HAYMMOE CHHUKEHUS IIOKA3aTelIsd 34 CYET PE3KO-
ro nmajgenusi B 2012 r., uro TpedyeT OoJiee 1eTaTbHOTO U3yUCHHS.

6. B nokazaTensx «0TKa3aHO B TOCIUTAIM3ALUW BBISIBIICHA TEHACHIUS K pOocTy OT 9,4 %
B 2007 ., mo 12,5 % B 2012; poct ctatuctuuecku 3uauum: 1=0,867; p=0,015.

7. 3a mocneaHue 1Ba rojia B CTPYKTYpe 0OpallieHuid OTMEUACTCS CHUMCeHUe 00U 3a00e-
eanuti ¢ 88,0 % (2011 r.) mo 73,8 % (2012 r.), uTo 00YCIOBIEHO POCTOM YHUCIA BHI30BOB MO
Nn0B00QY HeCUaCMHbIX Cly4aes Kak B aOCOMIOTHBIX (¢ 19 ThIC. 0 26 ThICSY clTydaeB), Tak U B
OTHOCHUTEIbHBIX Moka3aTensx ¢ 10,1 mo 14,7 %.

8. OTmeuaeTcs MOJOKMUTEIbHAS JMHAMMKA 1O CHIKEHHUIO YPOBHSI 00paiiaeMocTd Ha
cranuuto CMII demckoco u noopocmroeoco nacenenusn (0—-17 ner) — ¢ 427,1 B 2011 r. no
328,582012T.

9. Hucno dopoocro-mpancnopmusix npoucutecmsuti ¢ 2011 mo 2012 r. Bo3pocio Ha 382
ciyuvast (37,4 %) ¢ 1022 no 1404 cnyuaeB. KonuuectBo nuu, nocrpaaasmux B ATII, koto-
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pPBIM OKa3aHa MOMOIIb, YBenu4mioch Ha 219 venosex mim 13,3 % (¢ 1647 no 1866 yeno-
BEK).

CIIMCOK JIMTEPATYPEI
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4. Xuwnmaa H.M. MudopmanimoHHble TEXHOJOTUM TOACPKKH YIPABICHUYECKUX pEIlie-
HUW B MYHUIIMIIAJTLHOW CHCTEME OXPaHbI 37J0pOBhs (Ha mpumepe T. HoBoky3Huerka) / H.M.
Kununa, I'.'11. Ueuenun // [IpoGaembl ynpasieHus 3apaBooxpanenueM. — M., 2006. — Ne 1.
—2006. - C. 10-19.

5. O noBbieHn# 3GHEKTUBHOCTH OKa3aHUS CKOPOM M HEOTJIOKHOW MEIUIIMHCKOU IM0-
Mot HaceneHnuto T. Mocksbl / TlocranoBnenue IlpaBurensctBa MoCKBBI OT 3 CeHTAOps
1996 r. N 707 ().

VK 613.62:622.27
B.B. 3axapenxos, A.M. Onewenko, B.B. Kuchuyvina, T.I'. Kopcaxosa, /I.B. Cypcukos

OILIEHKA PUCKA MPO®ECCHUOHAJBHBIX 3ABOJJEBAHU PABOTHHUKOB
YI'OJIbHBIX PA3PE30B IOI'A KY3BACCA

KemepoBckyto 00iacTh OTIMYAET OT APYTMX PETMOHOB BBICOKOPA3BUTHIN MPOMBIILICH-
HBIM CEKTOp MPAKTUYECKH BCEX BUAOB MPOU3BOJICTB, BEAYUIUMHU U3 KOTOPHIX SIBISIOTCS TO-
wBHO-3Heprerudeckas (TOK), ropHo-meTammypruueckas, XMMUYECKas 1 MallMHOCTPOU-
tenbHasg. OcHoBHYIO om0 TOK 3anumaroT yrienoOsiBaroImiye MpennpusaTus, Ha KOTOPBIX
noOwiBaetcst 192,1 MIH. TOHH yIJIsL, 4TO cocTaBiseT 6oiee 57 % obmepoccuiickoi T00bIYH.
OTKpBITHIN crtOcO0 100bIYM siBNIsieTCsE 00Jiee BHICOKOIPOU3BOAUTENBLHBIM U MEHEE 3aTpart-
HeiM. B Ky36acce momnst 4oObIYM yriist OTKPBITEIM criocoboM coctasisieT 6oiee 50 %. B pe-
THOHE JKCIUTyaTHpyeTcs 36 YroJibHBIX pa3pe3oB, Ha KOTOpbix B 2011 rogy Obulo 3aHATO
107,9 Thicsiy yenoBeK. YToJbHAs MPOMBIIIJIEHHOCTh XapaKTepU3YeTCsl CIOXKHBIMU YCIIO-
BUSIMU TPYZAQ, BO3IEHCTBHEM Ha TOPHOPAOOUYMX LIEJIOr0 KOMIUIEKCa HeOIaronpusiTHHIX Mpo-
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W3BOJICTBEHHBIX (D)aKTOPOB — IIyMa, BUOpAIlMH, 3aNbJICHHOCTH, YTO ONPENEISIET aKTyallb-
HOCTb HACTOSILETO uccieaoBanus [ 1, 2, 3].

B pabore coOpanbl U mpoaHadM3UpOBaHbl JaHHBIC 1O HIECTU YTOJIBHBIM pa3pe3aM Iora
Ky3bacca. Meronuueckre MNOAXOAbI MPEIyCMaTPUBAIU KOMIUIEKCHYIO THUTHEHHYECKYIO
OLICHKY (PaKTOPOB MPOU3BOJCTBEHHON Cpefibl U TPYAOBOIO MPOIIECCa Ha YTOJNbHBIX pa3pe3ax
C Y4ETOM TOPHO-TEXHUYECKHX, MPUPOJHO-KIMMATHYECKMX OCOOEHHOCTEW peruoHa, ompe-
JIeJIeHUe pucKa yiep0da 3710pOBbI0 paOOTHUKOB BCIICJICTBUE BO3JCHCTBUS OTACTHHBIX (haK-
TOPOB MPOU3BOJICTBEHHON Cpelibl U TPYAOBOIO IMpoliecca, a TaKKe UX KOMIUIEKCHOTO JeH-
CTBUS; pa3pabOTKy MOJIEIM MPOTHO3a U CUCTEMBI CHHXKEHHUS PUCKOB NpodeccHOHaIbHON
3a00JIeBaeMOCTH PaOOTHUKOB YrOJBHBIX pa3pe3oB [4, 5]. B pabore mcmoib30BaHbl TUTHE-
HUYECKHUE, COLMATbHO-TUTHCHUYECKHE, CAHUTAPHO-XUMHUYECKHUE, CTATUCTUYECKIE METO/IbI.

KomIieke mo rurueHuyeckoil OlEHKE YCIOBUW Tpyda BKJIHOYANl OLEHKY MapaMeTpoB
Mukpoxumarta (750 3amepoB), ypoBHeH pou3BoacTBeHHOro Iryma (1500 usmepenwii), jo-
KaJgpbHOU 1 00meit Bubpauuu (1200 3amepoB), 3arpsi3HEHUs BO3IyXa pabodeil 30HbI yrojb-
HO-TIOPOAHBIMH a3po30ssiMu (750 3amMepoB) U TOKCHYECKUMU BeriecTBaMu (250 aHanM30B),
CPEIHECMEHHBIX MBUIEBBIX U IIYMOBUOPALIMOHHBIX JA03HBIX HAarpy3ok (125 cMmeH), TspkecTu
Y HaIpsHKEHHOCTH TPYJla MO0 SPTOHOMUYECKUM ITOKA3aTeNsIM, TTapaMeTphl 3arps3HEHHsI aT-
MocepHOoro Bo3yxa TokcnueckuMu BeriectBamu (150 3amepoB) u aspozomsmu (750 3ame-
POB) Ha TEPPUTOPUHU YTOJIBHBIX Pa3pe30B.

Puck 3aboneBaeMocTH pabOOTHUKOB OLICHMBAJICS B COOTBETCTBHM C «PyKOBOJICTBOM IO
OLIEHKE MPO(EeCCHOHATBHOTO pUCKA Ui 3A0pOBbsS pPaOOTHHUKOB. OpraHU3aIMOHHO-
METOAMYECKUE OCHOBBI, MPUHIMUNBLI U Kputepuu oneHkn» (P. 2.2.1766-03), CanlluHom
2.2.3.570-96 «I'uruennueckue TpeOOBAHUSA K MPEANPHUATHAM yTrOJIbHON MPOMBIIIICHHOCTH
W opraHu3anuu paboT» M METOAUYECKUMH PEeKOMeHIanusMu «Pacder WHIMBHIYaIbHBIX
PHUCKOB MPO(hecCHOHATBHBIX XPOHNUECKHUX 3a00I€BaHUN U OTPaBIICHUI, 6€30MaCHOTO CTaxa
pabotel», yrBepxkaeHHbie [II'COH B Kemeponckoii obmactu 17.01.2003 r., «OnieHka Biaus-
HUS TIPOU3BOACTBEHHON BHOpAIIMU Ha 37I0pPOBhE IIaxTepoBy, yTBepxkaeHHbIe [[I'COH B Ke-
MepoBckoii obmactu 05.02.2004 r.; BeposATHOCTh XPOHUUYECKON HHTOKCUKALIMU PabOuuX Om-
peaensnach MO METOAMYECKMM pekoMeHaanusM: «OneHka BIUSHUSA MPOU3BOJACTBEHHBIX
(akTOpoB Ha 370pOBbE PAOOTAIOIIUX HA MPEANPUITHIX YTOJbHON MPOMBIIUIEHHOCTH U Te-
io3HepreTukny, yreepxkaeunusie LII'COH B Kemeporckoit oomactu 20.11.2003 r.

YcnoBus TpyAa Ha YroJbHBIX pa3pe3ax ONpeAessiioT puck (GopmupoBanus mpodeccuo-
HaJbHON 3a00JIeBa€MOCTH PaOOTHUKOB OCHOBHBIX MPO(eCCHOHATBLHO-TPON3BOICTBEHHBIX
rpynn. Haubonee 3HauuMbIMH U1 IPO(ECCUOHAIBHOIO pUCKA SBISIOTCA Takue (PakTopsl
MIPOU3BOICTBEHHON Cpebl KaK IIyM, BUOPALMs, YTOJbHO-TIOPOAUCTHIE a3pO30JIH, TOKCHY-
HbI€ BEILIECTBA C YUETOM TSKECTU U HANPSKEHHOCTH TPYIOBOTO Ipolecca.

Bricokuit puck npogecCuoHaNbHON TYrOyXOCTH Y paOOTHHKOB YrOJIbHBIX pa3pe3oB Mpu
CTake paboThl 25 5eT OTMEeYaeTcs y MAIIMHHUCTOB BCIIOMOTATENbHOW XK/ TEXHUKU
(16,36 %) (Tabauma 1).

Bricokuii puck Hecneruduueckoi NyMOBOM MAaTOJIOTHUU TIPH CTaKe pabOTHI 25 JeT Tak-
e OTMEUAeTCsl Yy MAIMHUCTOB BcrioMorarenbHou /1 texuuku (0,117) u y MammmHuCTOB
termioBo30B (0,077).

Hawnbonee BbICOKUI pUCK pa3BUTHUS BUOPAIMOHHOW OOJIE3HH MPU CTaKe pabOThI 25 JeT
OoTMeuaeTcsi y MamuHucTOB Oynbaosepa (34,85 %) m mamumHucra skckaBatopa Ol
(10,14 %) (Tabnuma 2).
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Tabnuma 1 — Puck mpodeccroHanbHOM TYroyxXoCTH y PaOOTHHUKOB YTOJIBHBIX Pa3pe3oB
(cTaxk paboThI 25 J1eT)

[IpodeccnonambHO-IPON3BOACTBEHHBIC DOKBHUBAJICHTHBIN YPOBCHB NunuBuyanbHbIN
TPYIIIBI 3ByKa, 1A puck, %

Marmnuct 3xckaBatopa KT 81,67 3,13
Marmnuct sxckaBaropa D11 81,71 323
Marmuauct 6ypoBoil yCTaHOBKH 83,15 6,87
Marmuauct Oynpro3epa 82,00 3,96
MamyHHICT TEIIOBO3a 83,48 7,70
Boaurens TeXHOIOTHYECKOTO aBTOTPAHC- 81.96 3.86
mopra
MarHHCT BCIIOMOTATENBHOM K/ Tex- 86.9 16,36
HUKU
BonuTens konecHON TEXHUKHI 80,52 0,22
Boaurens muneitHOTO 82.05 4,09
aBTOTPAHCIIOPTA

Tabnuua 2 — Puck pa3BuTus BUOpalMOHHON 00Je3HU y paOOTHHUKOB YrOJBHBIX Pa3pe30B
(pu ctaxke paboThI 25 11eT)

[IpodeccnonambHO-IPON3BOACTBEHHBIC OKBHUBAJICHTHBIN YPOBECHB JIO- NuaauBuyanbHbI
TPYIITBI KaJbHOM BuOpauuu (BUOpOCKO- puck, %
pocts), b

Mamauct 3kckaBaropa DKI 123,2 41,9
Mamuauct 3KckaBaropa D111 123,8 43,8
MamuaucT O0ynbao3epa 133,3 74,7
MamuHHUCT TEIIOBO3a 115,1 17,1
Boaurenas TEXHOIOTHYESCKOTO 118.9 278
aBTOTPAHCIIOPTA

MamuHUCT BCIOMOTaTeILHOM 1312 67.8
3K/ TEXHUKU

Boaurens kojIecHON TeXHUKH 125,0 47,6
Boaurens nuHeHHOTO 119.4 20.6

aBTOTpaHCIIOpTa

Haumenbmuit 6e30nacHbIi cTak pabOTHI 1711 BOSHUKHOBEHUS MPOQPECCHOHATLHOM TaTO-
JIOTUU OT BO3JEWUCTBHSI TBEPABIX YACTHI] BBISBIEH Y MAIIMHUCTA BCIOMOIATENbHOM /I
TexHukH (7,4 5eT), MalMHUCTa TerioBo3a (7,5 J1eT) U BOAUTENs TEXHOJIOTHYECKOT0 TpaHC-
nopta (9,0 net). [l BoguTenei JIMHEWHOTO aBTOTPAHCIIOPTA UM KOJIECHOW TEXHUKH 0€30-
MACHBIM CTaXX cocTaBisieT 15,5 neT, a s APyrux crenuanbHOCTel Konedsercs ot 22 10
40 net (Tabmuua 3).

Hawnbonee BrICOKUI CyMMapHBIM PUCK OCTPBIX 3a00JIeBaHUI M OTpPaBICHUM PaOOTHHKOB
MPY MaKCUMAJIBbHBIX KOHIICHTPAIUSIX TOKCUYHBIX BEIIECTB B BO3/yXe pabouveil 30HbI BBISIB-
JIEeH y MalllMHUCTOB BCIIOMOTaTeabHOU /1 TexHukH (60,2 %) u y BoauTENeH TUHEHHOTO
aBToTrpancnoprta (52,3 %). [Io Bo3aeiCTBUIO B3BEIICHHBIX YaCTHI] HaUXYJINE MMOKa3aTeln
pHUCKa OTMEUAIOTCS B 3TUX K€ MpodeccuoHanbHBIX rpymnmax. Bo Bcex mpodeccrnoHanbHBIX
rpynmnax puck OT BO3AECHCTBUS yriepoaa OKCHIAa HE UMEET JOCTOBEPHBIX pasnnuuil (2,3 %),
32 UCKJIIOYEHHEM MAIIMHUCTOB OYypOBBIX YCTAHOBOK, I'Jl€ PUCK OCTPOW MHTOKCHUKAIUHU CO-
craBiser 3,6 %.
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Tabnuua 3 — Puck npodeccrnonanbHOM NBIJIEBOM MAaTOJIOTUN OPTraHOB ABIXaHUS Y paOOTHH-
KOB YT'OJIbHBIX pa3pe3oB (Mpu BeauduHe mpuemiaemoro pucka 0,001)

NaauBuy- bezomnac-
[IpodeccnonambHO-IPON3BOACTBEHHBIC DKCIO3UITHOHHAS N N
aJIbHBIN PHUCK, HBIH cTaXxk pabo-
IPYIIIBI 1103a, MI/CMEHa
10-3 TBI, TOJBI

Mamunuct 3xckaBaropa IKI' 31,32 1,30 30,60
MamuaucT 3KckaBaropa D111 42,80 1,78 22,40
MamuHucT 6ypoBOH yCTAaHOBKHU 43,50 1,81 22,03
Mammmauct Oyibao3epa 62,90 3,93 15,20
MamuHHMCT TEIIOBO3a 126,70 5,27 7,58
Boaurens TEXHOIOTHIECKOTO 106,50 4,43 9.01
aBTOTPAHCIIOPTa
MaluHUCT BCIOMOTraTeaLHOM 128,64 8,04 7.46
K/ TEXHUKHU
Boaurtens KoJIeCHON TEXHUKH 64,22 4,01 14,95
Bomurens nuHEHHOTO 66.24 4,14 14,50
aBTOTPaAHCIIOPTa

BeposatHocTh nmonmyueHus: XpOHHUECKUX 3a00JIeBaHUi MpU paboOTe Ha pa3pese B TCUCHHE
5-10 net xonebnercsa B npeaenax ot 3,5 % 10 11,2 % B 3aBUCHUMOCTH OT YPOBHS Harpy3ku
(dakTopamu pucka. [Ipy MOCTOSHHOM BO3JCHCTBUM TOKCUYHBIX BeIIECTB B TedeHue 10—
20 ner y 8,7-26 % pabOTHUKOB YrOJIBHOIO pa3pe3a MOTYT MPOSIBUTHCS CUMITOMBI XPOHH-
yeckux 3a0oneBaHuil. MakcUMalIbHbIE 3HAYCHUS] MHTASIIIMOHHOTO PUCKA OTMEYAIOTCS TPU
sKkcno3uuuu cebime 20 aer.

Benymas ponb B popMUpPOBaHUM PUCKA XPOHUYECKUX 3a00JIEBAaHUM MPUHAJIC)KUT TBEP-
JBIM YacTHIaM, BKJIaJ KOTOpbIX coctaBisieT oT 41 no 78,5 % B 3aBUCMMOCTH OT YCJIOBHI
TpyJa B podeccu, 3a UCKITIOYSCHUEM MAIIMHUCTAa OYpOBOI YCTAaHOBKH, Te BEAyIUM (hak-
TOpoM BeIcTynaeT yriepoaa okcup (50,5 %). Yriepona okcu CTOMT Ha BTOPOM MECTE MO
BIIUSIHUIO HA TOKa3aTesu 3a001eBaeMOCTH ISl BCEX OCTalbHBIX mpodeccuii. Bo3nelicTBue
cephl AMOKCHAA Ha MOKa3aTelld XPOHUYECKOH 3a00JIeBa€MOCTH HE3HAYUTEIHHO M HE Tpe-
BbIIAeT 1 % OT CyMMAapHOIo ypOBHS PUCKA.

OreHKa KaHIEPOTEHHOTO MHAMBHUAYAJBHOTO PHCKa MPOBOAMIACKH MO OEH3(a)UpeHy, ca-
xe u popmanpaeruay. Hanbonpmmii KaHIIEpOT€HHBIA PUCK TPUXOIUTCS Ha (OPMATIbICTH/.
IIpu ctaxke 25 y1eT BBICOKMI KaHLIEPOTE€HHBII PUCK OTMEUYAETCSl Y MAILIMHUCTOB TEIJIOBO30B,
BOJIUTEJIEN KOJIECHOW TEXHUKU U BOAUTEIIEH TEXHOJIOIMYECKOTO aBTOTPAHCIIOPTA.

Ha ocHoBe mosiy4yeHHBIX pe3ybTaTOB 000CHOBaHA U BHEJPEHA CUCTEMA MPOQPUIaKTHYE-
CKUX MEpPONPUITHI, HAPaBJICHHBIX HA CHIDKCHHE PUCKOB U COXPAHEHHE 3J0POBBS pabOT-
HUKOB YroJibHbIX pa3pe3oB Kyzbacca. OHa BKIIIOYAET OLEHKY U MOHMTOPHHI PUCKOB JJIs
3I0pOBbs OT BO3JACUCTBHUS MPOU3BOJCTBEHHBIX (DaKTOPOB, OpraHU3aIMOHHO-TEXHUYECKHE,
CaHUTAPHO-TUTUCHUYECKHE W MEIUKO-PO(UIAKTUUECKUE MEPOIPUSLTHUS, ONpPEIEICHUEe U
perynupoBaHue 0€30MacHON MPOAODKUTENHOCTA pabOThl HA YTOJIBHBIX pa3pe3ax, BHEApe-
HHe HOBBIX TexHonoruii ['COH mno oneHke pUCKOB, MOJCIMPOBAHUIO CAHUTAPHO-
SMUIAEMUOJIOTUYECKUX CHUTYallUd NMPU OCBOCHMM M PEKOHCTPYKIIMM YTOJBHBIX Pa3pe3oB,
COBEPILIEHCTBOBAHNE MEAUIIMHCKOTO OOCITY>)KMBaHUSA, IPONaralay 3J0pOBOro o0pasa >KU3HU
Y MEpbl COUUATIBHON 3aIUTBHI.
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BBICIIASA HIKOJIA U 9KOHOMHUKA

YK 669.162.22

B.A. Bvicmpos

INOBBINEHUE D2®P®EKTUBHOCTHU JOMEHHOI'O ITPOU3BOACTBA 3A CHET
YIIPOYHEHMUMSA BO3AYIIHbBIX ®YPM

TexHonornyeckuil ypoBeHb JOMEHHOI'O MPOM3BOACTBA BO MHOIOM OIpeneisieT paboTo-
CHOCOOHOCTh NMPUMEHSIEMbIX BO3AYIIHBIX (QypM. IIpoOneMbl MOBBILIEHUS UX CTOWKOCTH,
aHaJu3 yCIOBUU MX JKCIUTyaTallid U MPUYHHBI BBIXOJA U3 CTPOSI SBJSIOTCS OJHUM U3 BaXK-
HEHIIMX BOIIPOCOB MPOU3BOACTBA uyryHa. M3BecTHo, uTo 10 38 % MpoCTOEB TOMEHHBIX IIE-
yeil mpuxoautcs Ha 3aMeHy GypM [1-5]. Cpok ciaykObl BO3IYIIHBIX (GypM JTOMEHHOW TEUH
COCTaBJISIET OT HECKOJIIBKHX 4acoB A0 250+260 cyrok. Pacmonoxkenue BO3AyIIHBIX QypM B
JOMEHHOM MeYH MMOKa3aHo Ha PUCYHKeE 1.

N ’
2. X\ /
\ —1=
J Konoluwus
- Waxma
ty
E §
=l
= ]
o 7
L=
=
::-3 ]
& 9 ﬂaclrmp
]
Jannesuxu
10—
’ 1 ropH )

11 ) r
AR
e SN

Pucynoxk 1 — Pa3pe3 nomennoi neuu: 9 — pypmMeHHbie MpuOOpbI

Sy
T 83
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Cpenu GakTopoB, SBISIOMUXCS TPUUYNHAMU aBAPUNHBIX OCTAHOBOK TOMEHHOM TE€YH, BBI-
3BIBAIONIMX HAapyIIEHHE CTAIMOHAPHOCTH JIOMEHHOTO IMPOIECCa, Ha MEPBOM MECTE CTOMT
BBIXOJI U3 CTPOs BO3AYIIHBIX QpypM. KoHCTpyKIMs BO3MYIIHBIX (hypM OTpEeIsieT TaKue uX
(YHKIIMOHAIBHBIC XapaKTEPUCTUKH, KaK CKOPOCTh UCTCUCHUS NYThs, 3P(PHEKTUBHOCTD CMe-
IIMBAHUS JyThS C BAYBA€MbBIM TOIUIMBOM U MOTEPU TEILIa C OXJaxknaromed Gypmy BOJOM
(pucyHok 2). B 3T0i1 CBsI3M CTOMKOCTHh BO3AYIIHBIX DypM U UX (YHKIIMOHAJIBHBIE XapaKTe-
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PUCTHKHU SIBJISIOTCS BOXHEHIIMMH (DaKkTOpaMu, BIHSIONIMMH KaK Ha MPOU3BOIAUTEILHOCTH
JIOMEHHOM TeYH, IJIUTEILHOCTh €€ KaMIaHWH, TaK U Ha YACJIbHBIA pacXoj TOIUIMBA U cede-
CTOMMOCTb BBITUIABISIEMOTO YyT'yHA.
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Pucynoxk 2 — HoBast KOHCTpYKIIHS BO3AYIIHON (DYypMBbI IOMEHHOM TeUn

B HacTosmeit pabore uccieaoBaHbl OCHOBHBIC MPUYHHBI BBIXOJA U3 CTPOSI BO3AYIIHBIX
bypM, MpoaHATIM3UPOBAHBI U3BECTHBIE CITOCOOBI MOBBIMIEHUS WX CTOMKOCTH, SKCIEPUMEH-
TaJIbHO MCCIENIOBAHO BIUSHHE HA CTOMKOCTH (DypM pa3nuyHBIX MOKPBITHH, pa3zpaOoTaHbI
HOBBIE CITIOCOOBI HAHECEHUS 3AIUTHBIX MOKPBITUH, MOBBIIAIOIIMX CTOMKOCTH QypM, yco-
BEPIICHCTBOBAHA KOHCTPYKLHKS BO3AYIIHOW (ypMBI C LIETBIO YIAy4YlIeHUs ee (PyHKIIMOHAIb-
HBIX XapaKTepUCTUK. DKCIuryaTanus GypM pa3pabOTaHHON KOHCTPYKILMHU Aajia 3HAYNUTEIb-
HBIA SKOHOMUYECKH 3((EKT 3a CUET COKpPAIICHHs pacxoja KOKCa M YBEIHUEHHUS! CTOHKO-
ctu ¢ypMm. M3BeCTHO, YTO Ka4eCTBEHHO M3TOTOBJIECHHBIC U MPABUIIBHO JKCILTyaTUPyeMbIe
GbypMBI TIpH CTAOWJIBHOW TEXHOJIOTMW JIOMEHHOW TUIaBKH CTOST Oojee roma. Paszpaborano
MHO)KECTBO TEXHHUYECKUX PEUICHWH MPOOJIEeMbl MOBBIICHUS CTOMKOCTH BO3AYIIHBIX (QypMm,
METOJIOB 00padOTKK MH(POPMAINH, C YIETOM KPUTEPHUEB TEKYIIEH CTOMKOCTH M BO3PACTHOM
JUHAMUKH BbIXOJA GYpM M3 CTPOs, TEM HE MEHee, JUIsi MHOXKECTBA MPEANPUSTHI, TPOU3BO-
JSIIMX YyTYH BONPOC MOBBIIIEHUSI CTOMKOCTH OCTAETCA aKTyalbHbIM. 3HAUUTENbHBIE ITOTEPH,
CBSI3aHHBIC C HU3KOW CTOMKOCTBIO BO3MYIIHBIX (ypM TpeOyroT muddepeHInpoBaHHOTO TO-
X0Jla K UX KOHCTPYKIHH C y4eTOM OOBEKTUBHBIX YCIOBHI CITY>KOBI, TOCKOJIBKY YBETHUCHHUE
3aTpar Ha MPOM3BOJICTBO WM MPUOOPETEHHUE TOPOTOCTOSIIIUX (PYpM MOBBIILIEHHONW CTOMKOCTH
HanOoJee 11e1ecoo0pa3Ho MPU HEBBICOKOM KaueCTBE IIMXTOBBIX MAaTepPHAajIOB U HECTAOMIBHOM
TEXHOJIOTUU MPOU3BOACTBA uyryHa. [Ipu knaccupukamm xapakrepa pazpymeHus Gypm mpu-
HATO PacCMaTpPUBATh TPU OCHOBHBIE IPYIIIbI OBPEKACHHI: TPELIUHBI, U3HOC U MPOTrap.

Ha nomto tpeumwn (u pa3pbiBoB) npuxogutcs mnopsaka 30 % cioydaeB MOBPEXIEHUS
¢bypm. BeposTHOCTh TpemmHOOOpa30BaHUsl BO3PACTAET C YBEIHMUECHUEM TEMIIEpaTyphl 1y-
Thsl ¥ quamerpa Qypm. pyroil mpuuuHON MOSBICHUHN TPEIIUH, MTOMHUMO Ype3MEPHON Ten-
JIOBOM HArpy3KH, SIBIISIETCS HAJIMYKUE PAKOBHH, JUTEHHBIX CKIIAJOK, CUIIbHAs pa3HOTOJIIINH-
HOCTB 3JIEMEHTOB (DypMbI B, 0cOOeHHO HOCKa. OCHOBHAs Macca MOBPEXKACHUIN THIIA TPEUTHH
Y pa3pbIBOB B ClIy4ae IPUMEHEHUSI KaU€CTBEHHBIX (KOBAHHBIX WJIM LITAMIIOBAHHBIX) HOCKOB
(bypM NpPUXOIUTCS Ha CBapHbIE COCIMHEHHUS, B OCHOBHOM Y (pylaHIla U B MeCTe MPUBAPKU
TOIUIUBHBIX TPYO, a TAKKE HA CBAPHbIE COSAMHEHUS Pa3HOTOIIUHHBIX 3JIEMEHTOB (YpMBI.

AOpa3uBHOMY HM3HOCY — MEXaHMYECKOMY HCTHPAHHUIO MOBEPXHOCTH (ypMBI LUPKYIHU-
PYIOIIUMHU TIepe]l Hel MaTepuajaMH MOJIBEP)KeHa, B OCHOBHOM, BEPXHsIsl YacTb HOCKa Qyp-
MblI. [Tpu abpa3suBHOM M3HOCE JJIMHA HOCKA MOKET yMeHbIaThes Ha 4070 MM 3a 4 MecsIia,
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OJTHOBPEMEHHO YBEIIMYMBAETCSl BBIXOJHOE ceueHue (pypmbl, OCOOCHHO MpU BIAYBAHHH ITIO-
poIIKOB U MbUIH. [103TOMY MepeHIo 4acTh HOCKA (PypMbI BBITIOJHAIOT YTOJIIIEHHOH, YTO
HE TOJIbKO YBEIMYMBAET BPEMs €€ M3HOCA, HO U CIOCOOCTBYET 3PPEKTy «pacTeKaHHs Tel-
712 TIPU TOYEYHOM KOHTAKTE HOCKA ()ypMBI C KAIUISIMH JKUJKUX TMPOAYKTOB IJIABKH.

OcHoBHBIE NPUYUHBI TIporapa GypM — KOHTAKT MOBEPXHOCTU (QPYpPMbI C JKUJIKUM YYTy-
HoM. Ha nomro mporapoB npuxoautcst 10 75 % ciydaeB Beixoaa @ypm u3 crpos. Db dek-
THUBHBIM CTIOCOO0M OOPHOBI ¢ MporapaMy CUMTACTCS YTOJNIIEHUE HOCKA. [l MOBBIIICHUS
CpoKa ciykObI BO3AYIIHBIX (DypM HEOOXOIUMO HCKIIOUNUTh TPUMEHEHUE AePEKTHBIX MaTe-
pHaJIOB TP H3TOTOBIECHUU (PypM, COOIIOIATh TEXHOJOTHUIO W3TOTOBJICHUS M OCOOEHHO
cBapku pypm. Kpome Toro, ocoboe 3Ha4eHHUE UMEIOT TEXHOJOTUYECKUU PEXHUM PaOOTHI
JIOMEHHOU TIeud 1 ycIIoBus oxnaxaeHus Gypm. [Ipu kauecTBEHHOM H3TOTOBICHUH PypM UX
MOBPEKIEHUE TPOUCXOIUT Yallle BCEro Mo MPUYMHE PACCTPOMCTBA XOJAa MEYU: 3arPOMOXK-
JIeHUe TOpHa, CMOJI3aHre HACThUICH U TapHUCaXa, MOJBUCAHUHN IUXThI, TOXOJIOAAHUH TIEUH
u 1.1. [IpakTruecku 1r000€ PacCTPOMCTBO XOJa MEYH SIBISICTCS] IPUYMHON TTOBBIIIICHUS Be-
POSITHOCTH Tiporapa (pypm, 4To B CBOIO OY€peib, MPUBOAUT K MOCTYIUICHHIO B MeYb OOJIb-
IIOTO KOJMYECTBA BOJIBI, @ 3TO BJEYET 3a cO0Oi ermie 6ojee TIyOoKoe pacCTpOUCTBO Xofa
MIeYH ¥ TaJbHEHIIIee YBEINYCHUE BEPOSITHOCTH TIOBPEXKACHHS YCTAHOBICHHBIX HOBBIX (ypM
YK€ 4epe3 HECKOIBKO CYTOK U JJa’Ke 4acoB.

JUis CHUKEHUSI YPOBHS pa3pylIaloluX BO3JEUCTBUIM Ha BO3NYIIHYI0 pypMy HE0OXO0aU-
MO OMPEJEINUTh €€ ONTUMAIbHYI0 KOHCTPYKIIHIO, 00ECIIEYMBAIOIIYIO B PEAJIbHBIX YCIOBUIX
JOCTaTOYHYIO HAJIEKHOCTh pa0oThI. [lepCcreKTHBHBIM CIOCOOOM MPOTUBOCTOSHUSI KPUTHYE-
CKUM TEIJIOBBIM HArpy3KaM SIBJISIETCSI TaKKe MPUMEHEHHE 3alllUTHBIX MOKPBITUNA Ha pabo-
yeil yactu GpypMbl. 3HAUNTENBHOE YBETMYCHHE HAJCKHOCTH PabOThl BO3AYIIHBIX QPypM J0-
MEHHBIX Te4Yell 00eCreYMBAIOT 3aIUTHBIC TOKPBITHS, COCTaB M KOHCTPYKIIMU KOTOPBIX
MHOTOOOpa3HbI, paBHO KaK U TEXHOJOTHUU UX HAHECCHHsI Ha MOBEPXHOCTH Pypmbl. Bribop
TUIA TOKPBITUI ONpPENeNsioT yCIOBUSl SKCIUTyaTalluu (pypM, YPOBEHb U XapaKTep pas3py-
HIAIONINX BO3/EUCTBUI, KOHCTPYKTUBHBIE OCOOCHHOCTH MPUMEHSEMBIX QypM, a TakxkKe Ipe-
BaJIUPYIOIIUE MPUYUHBI BBIXOJIA X M3 CTPOs. 3alUTHOE MOKPHITHE JTOJKHO OBITH JTOCTA-
TOYHO TEPMOCTOMKHM U OOECrevyrBaTh TEIJIOM3O0JIALUI0 (PypMbl, CHHKATh WIH, IO MEHb-
el Mepe, paccpeoTOUYMBATh TEIJIOBBIE YAAphl, YMEHBIIATh TEIJIONOTEpH neyu. Jocta-
TOYHO W3HOCOCTOMKHE TTOKPBITHUS, IPU OTPAHUYCHHBIX TETUION3O0JISIIMOHHBIX CBOWCTBAX I10-
Jy4aroT, UCTIOJNIb3Yysl METAJUIMYECKHUE CIIaBbl, METAJUIOKEPAMUKY U HEKOTOphIE BUIBI Kepa-
MUK, & TAKX€ KOMIIO3UIIMU 3TUX MaTepuaioB [2—5].

Bo MHOrux paborax oTMe4aercs, 4TO €CThb MPUMEPbI U3TOTOBICHUS GYpM AJIsi TOMEHHOTO
MPOU3BOJICTBA M3 PA3NIMYHBIX MATEPUAJIOB, B TOM YHCIIE U3 MEIU C MOKpbITHEM. [lombITKY,
MPEINPUHATHIC A7 3alIUThl GypM OT KOPPO3MOHHOTO ACHCTBUS IIJIAKa M MPOXKHUTAIOIIETO
JEHCTBUS KUJIKOTO YyT'yHa MYTEM HAaHECEHUS MHOTOCIOWHBIX MOKPBHITUN Pa3IMUYHbIMU Me-
TOJlaMH, B TOM YHCJIC TUIAMEHHON MeTaJuTh3aliuel, oka3aauch Hed(DDEKTUBHBIMU, TPEKIC
BCETO M3-3a TUIOXOW aAre3ud MOKPHITUS K Menu. OT CYIIECTBYIOIIUX B HACTOAIIEE BPEMS
METOJIOB HaHECEHHMsI MOKPBITUNA BBITOJHO OTIMYaeTcs pazpaboranHas B MHcTuryTte Qusuku
npounoctu u MarepuanoBeaenus CO PAH BoicokosddekTrBHAs TEXHOJIOTHS 3JEKTPOHHO-
nyuyeBoil HarutaBku (DJIH) B Bakyyme, mO3BOJISFOIIAsl CO3/1aBaTh MHOTOQYHKITMOHAIILHBIC
nokpeITUs [6—7]. JlaHHas TexHosiorus ObLla OompoOOBaHA HAa JOMEHHBIX Ie4yax 3arajiHo-
Cubupckoro MeTtamtyprudeckoro komOrunata. Beero 6b110 HaraBineHo 50 pbUIbHBIX YacTen
BO3IYIIHBIX (hypM. 3a Mepuoj] OCBOCHUS OBbLIO YCTAHOBJICHO HA JIBYX JIOMEHHBIX Iedax 42
(bypMBI C HaNJIaBIEHHOW «PBUIBHOM YacThiO»: HAa HqoMeHHOW meun Ne 1 — 10 wt. u Ha 10-
MeHHOHU Teurt Ne 3 — 32 mt. AHa/INU3 MOSBUBIIKXCS 3a JBa rojia MOBPEXKACHUN (ypM MOKa-
3aJl, 4TO MO MPUYMHE U3HOCA HU OJIHA U3 HAIIaBICHHBIX (GypM He BbllLIA U3 cTpos. 1o apy-
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MM TpUYMHaM (TIporap, pa3pbIB KOHyca) BBIIUIO U3 cTposd 19 dypm, T. e. cpeanss CToii-
KOCTb TIpeiaraeMbix ¢gypM cocTaBmiia Oosee 2 JeT.
3a TOT ke Mepuoa OCBOEHUS Ha JBYX AoMeHHBIX neyax «3CMK» Boiwio u3 padotsr 210
¢dbypm 0Oe3 HarUTaBIIGHHON PBUTLHON YacTH, W3 HUX IO M3HOCY HAa JOMEHHOH meun Ne 1 —
17,9 %, na nomennou neuu Ne 3 — 26,3 %, ocTanbHble — 10 IPOrapy U pa3pbIBy KOHycCa.
OnpenenuM CpeHIOI0 CTOMKOCTh OOBIUHBIX (hypM 3a mepuoja ocBoeHus. s 3Toro Boc-
MOJIb3yeMCsl TaHHBIMU O (DaKTUYECKOM BpPEeMEHH paboThl meuer 3a 3ToT nepuon. CpenHss
CTOMKOCTh OOBIYHBIX ()ypM COCTaBHUIIA
Oy = (35213+352.56)x (L12=42) _ 534 poe oo
210
3a TOT e MePUO CPETHSSI CTOMKOCTh (PypM C HambIEHHON PHIILHON YacThIO COCTaBUIIA
- (35213 +352,56)x42 _ 00 pewe oyr
19x2
CrnenoBatelibHO, U3MEHEHUE CPEAHETO CpOKa CIYKObl PypM B pe3yabrare yNnpoyHEHUS
COCTaBHJIO
779 — 234 779
ATCp =——x100 = 232,91 %, ATCp = = 3,33 pa3za.
234 234
[IpakThka ¥ UCCEeIOBaHUS CBUICTEIILCTBYIOT O 3HAYUTEIBHOM BIUSHUU HANpPaBIICHUS
BO3/IyXOIPOBOJSILEro KaHaia pypMbl Ha paboTy ropHa u nedyu B nenoMm. Haubonee uzyuen-
HBIM TPEACTABISETCS BONPOC O MPUMEHEHUN HAKIOHHBIX (hypM, OTKIOHSIOIIUX CTPYIO JIy-
Thsl Ha ONPEACICHHBIN yroj BHU3 OTHOCUTENIBHO TOpu30HTa. [IpenmyIecTBa HCmoib30Ba-
HUS BO3IYIIHBIX ()ypM C U3MEHEHHBIM YITIOM HAKJIOHA:
e Jyylllee CropaHue KOKCOBOM MeJIOUM B HIKHEH YacTh (pypMEeHHOTo oyara;
® UHTEHCU(UIUPYETCS OOMEH KOKCa B TOTEPMaHE;
® OTIyB KOKCa U BBITOpaHHE YriayOseHus B OKOJO()YPMEHHOH MOJIOCTH, IPEJOTBPAILAIOT
CTeKaHHE YyTyHa K TOpILy (GypMbl U ero nporap cHu3zy. [loaTomy npu BbIIIiaBKe JOMEH-
HBIX CIIaBOB (OT TEpeAebHOrO 4yryHa a0 deppoMapraHiia) CTOMKOCTh HAKJIOHHBIX
¢GbypM MO CpaBHEHUIO C OOBIYHBIMH PE3KO BO3PACTANA;
® yIyYllIeHHE APEHAKHON CIIOCOOHOCTH M Ta30MPOHUIIAEMOCTH KOKCa B TOpHE, 00YCIIOB-
JIEHHOE MPUMEHEHHEM HAKJIOHHBIX (ypM, CIIOCOOCTBYET BBIPABHMBAHUIO YCIIOBUH Jie-
cyab(dypaluu 4yryHa, a Tak’Ke BOCCTAHOBJICHUS KPEMHHMSI M MapraHia, 4To UMeeT Mpak-
TUYECKOE 3HAUYCHHUE TP BBIIJIABKE JIMTEHHOTO Yyr'yHa M JOMEHHBIX (heppOCILIaBOB.
HenocTarku ncnonb30Banus BO3AYIIHBIX (ypM C U3MEHEHHBIM YTJIOM HAKJIOHA!
® yBEJIMYEHUE CONPOTUBIICHHUS BO3AYXOIMOABOMAILEIO TPAaKTa B pe3yjibTaTe MOSBICHUS
JIOTIOJIHUTETILHOTO MECTHOT'O COMPOTHUBIICHHSI — KOJIEHa, 00pa3yeMoro COIUIOM M Ha-
KJIOHHOM (pypMO#i, BEI3BIBAIOIIETO 3aTPyIHEHHS B (POPCUPOBAHUY MPOIIECCa;
®  YXYAIIEHUE PAANaIBLHOrO paclpeneieHus ra3a B HaadypMEeHHOM IPOCTPAHCTBE MEYH.
Tak, viccrneqoBaHus ra30pacipe/esieHusl B TOPHE M IIAXTe MeYd MOoKa3ai, YTo Mepexos
Ha (QypMbl, OTKJIOHSIIOIINE CTPYIO AyThsl HAa 9 rpaj. BHU3, COMPOBOXKIAICS COKpallleHUEM
okuciutensHou 30HBI Ha 200+300 MM, ycriieHneM nepudepuitHOTo 1 0CIabIeHHEeM OCEeBO-
TO MOTOKA Tra30B MoJ ypoBHeM 3achinu [8]. Hanbonbias HepaBHOMEPHOCTh ra3opacmpesie-
JeHus HaOnmofanach npu HakioHe Qypmbl 18 rpaa., HaMMeHbIIas — MPU MOBOPOTE OCH
(bypMbI Ha Takol ke yroi BBepx. [loaTromy BecbMa npoOneMaTuyHON MpeACTaBISIETCS PEKO-
MEH/Iallksl aBTOPOB PadOTHI YBEIUYUThH YroJl HaKJIOHa (ypMeHHOTO KaHama 1o 17+20 rpax.,
O0COOEHHO TpH CYIIECTBYIOUIMX YCIOBHUSIX 0OECHeUeHUsl JOMEHHBIX Meyell AyThbeM U Cpeji-
CTBaMHU 3arpy3KH IIUXTHI.

T
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J1Jist TOTO 4TOOBI CBECTH K MUHUMYMY OTPHUIIATEIIbHOE BO3ICHCTBIE HAKIOHHBIX (pypM U B
MOJTHOW Mepe WCIOJIb30BaTh UX TEXHOJIOTMUYECKHE MPEHMYIIECTBA, CIEAYeT pacroiararb
PE3ePBOM MOIIIHOCTH BO3YXOAYBHBIX CPEJCTB U BOSMOXXHOCTSIMH PETYITHPOBAHUS Ta30Mpo-
HUIIAEMOCTH IIEHTPATHLHOW 30HBI IEYN U3MEHEHUEM TapaMeTPOB 3arpy3KH, T.€. MPUMEHSTh
3aChIMHBIC anmapaTbl CTPYWHOTO THIIA, MTO3BONISIOMNE () ()EKTUBHO PETyIHPOBATh Ta30MpPO-
HUIIAEMOCTh OCEBOW 30HBI MIEYH. B CyIIeCTBYIONMX HA MPEANPUATHN YCIOBHSIX MPH HEIOC-
TaTOYHOW MOIIHOCTHU BO3IYXOJYBHBIX MAITMH W WCIIOJIb30BAHUU KOHYCHBIX 3aCBHIMTHBIX all-
MapaToB KOMIIPOMHUCCHBIM PEIICHHEM MOXKET OBITh YCTAaHOBJICHHWE YIJIa HAKJIIOHA KaHaya
bypMmbI B ipenenax 2+6 rpaj. Kak, HalpuMep, B M3BECTHBIX KOHCTPYKIUAX KOMOMHATA «3a-
MOpOXKCTaby U 3aBoga Dykysma. Takum 00pazom, paccMOTPEB JBa Croco0a yBETMYCHUS
CTOWKOCTH BO3IYIIHBIX (YypM, TMPUXOAMM K CIEAYIOIIEMY BBIBOIY: Ha JIOMEHHBIX I€4ax
npeJyIaraeTcs YCTaHOBUTh (DypMbl ¢ M3MEHEHHBIM YIJIOM HAaKJIOHA B 3 Tpaja U YIPOUHSThH UX
OJIH. Jlnsa pacueta skoHOMHUYECKOTO 3 dekTa U 3PPEeKTUBHOCTH MPUMEHEHHS HOBBIX (hypM
UCIIOJIL3YIOTCS JaHHBIC TEXHUUYECKOTO OTYETa I1eXa, MpuBeAeHHbIe B TabmuIe 1 [3, 9].

Tabnuma 1 — TexHuueckue mokazareau padoThl JOMEHHOTO 1iexa

HanmenoBanue Bcero
[Tone3Hblil 06bEM, M 6000
[Ipon3BOAUTENBHOCTh CPEAHECYTOUHAS, T 13408
[IpousBoacTBO 3a rox, T 4648000
Texyiue npocTou, CyT. 11,84
Texymiye mpoCcTou, CBI3aHHBIE C 3aMEHOM BO3AYITHBIX QypMm, d. 38,66
Tuxwuii xom1, yac/MUH -
HomunanbHoe Bpemst paboThl, CYT. 705,2
dakTruecKoe BpeMs paboThI IBYX I€UeH, CYT. 693,32
Kan pemoHT 3-ro pa3psina, CyT. 24,8
Bosznymasie GypMmebl, mT. 56
3aMeHeHO (QypM BCero, IIT. 145
3aMeHeHO (ypM MO NpUYMHE Iporapa, IT. 29

Tekymire npocTou, CBA3aHHbIE C 3aMEHOM (PypM COCTaBHIN

I 16 3 22,66
T =—x100=0,19 %, T%H -

24 x 349,14 24 x 356,06

[IpumeHsisi pacCMOTPEHHbBIE BBIIIE TEXHOJIOTHH, MOYXKHO MPOJUIUTHh CPOK CIYKObI hypM B
3,33 pa3za u TeM caMbIM COKPATUTh BBIXOJ U3 CTPOSl BO3AYIIHBIX (ypM, a CIeI0BaTeNIbHO, U
BpeMs Ha uXx 3ameHy Ha 70 %.

Jlisi JOMEHHOHM Teuyn XapakTtepeH mporap (ypm, KOTopblii cocraBiser 17 %, uzHoc —
50 % u 33 % ¢ypMBbl ¢ TpelMHaMu 1O cBapHbIM 1iBaM. [Iporap MOXXHO pa3nenuTh Ha JBa
BHJIa: TIporap CHU3y U mporap cBepxy pypmsl. [Iporap cauzy dbypmsl Ha JII13 cocraBmser
65 % (9 wT.) u nmporap cBepxy ¢pypmsl coctaBisieT 35 % (5 mt.). I3MeHeHus yriia HaKJIoHa
bypm Ha 3 % 1mo3BONIUT M30AaBUTHCS OT MPOOJIEMBI Mporapa CHU3Y 3a CYET OTIyBa KOKCa U
BBITOpaHUs yIIyOJaeHUs] B OKOJIO(PYPMEHHOM MOJOCTH, YTO MPEeIOTBpAIllaeT CTEKaHUe YyTy-
Ha K TOPIy (DypMbI, U COKpATUTh TIPOTraphbl CBEpXy. Takum 00pa3oM, COKpaIeHUE BPEMECHH
TEKYIINX POCTOEB HA 3aMEHY (ypM JIOMEHHOM MEeYH MOXKET JOMOJIHUTEILHO COCTABUTD:

AT, =0,17%0,65 = 11,05 %.

[To ycnoBusiMm «MeTOIMKM BIUSHUSL KA4eCTBA ChIPhS U TEXHOJIOTMYECKHX (PAKTOPOB Ha
MPOU3BOJUTEIBLHOCTh U PACX0Jl KOKCa B JIOMEHHOU neuny, yreepxxaeHHot MULIIT PCOCP

%100 = 0,27 %.
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oT 1994 r., KaKbplii IPOLUEHT CHUKEHUS BPEMEHU TEKYIIUX IMPOCTOEB MPUBOAMUT K POCTY
IIPOU3BOAUTENBHOCTH NeuH Ha 1,5 %. CnenoBarenbHo, yBennyeHHe o0beMa MPOU3BOACTBA
3a CYET CHUKEHUSI BPEMEHU TEKYILMX IPOCTOEB MeUn COCcTaBUT [1-3, 9]

TII 2303720 x 70 x 0,19 x 1,5 TII 2344280 x 70 x 0,27 x 1,5
AV - = 459592 T, AV -
All 1 100 x 100 AL 3 100 x 100

Jlonst BpeMeHU TEKYIINX MPOCTOEB CBSI3aHHBIX C 3aMEHOW (DypM Tociie uX YIMpOYHEHUs
Ha nToMeHHOU nmeyd Ne 3 cocTaBUT

22,66 x 30
T¥g3 = x 100 = 0,081 .
24 x 356,06 x 100

JIOTIONTHUTENBHBIM BBIYCK YyryHa, OOyCIIOBJIEHHBIM NPUMEHEHUEM Ha JOMEHHOW Meuu

Ne 3 hypm ¢ U3BMEHEHHBIM YTIIOM HAKJIOHA, COCTABHUT
AVYTH (2344280 + 6646,03) x11x0,081x1,5

Jut 3 - 100100

OOmiee yBenmnueHHE BBITyCKa YYryHa 3a CUET MPUMEHEHHs (ypM HOBOW KOHCTPYKIIMU
COCTaBUT

> AVihos.o =4595,92 + 6646,03 + 314,2 =11556,15 .

OO1mree CHIKEHUE UITUTETLHOCTH TEKYIIUX MMPOCTOEB MEYM 32 CUET MPUMEHEHUS YIpoU-
HEHHBIX (ypM C HI3MEHEHHBIM YIJIOM HAKJIOHA COCTAaBUT
38,66x70  22.66x11x70 2888 _, . cyr.

100 100x100 24

Y CIIOBHO-TIOCTOSIHHBIE 3aTpaThl B IEPUOJI OCBOCHHS cocTaBmin 941 527,52 teic. py0. Ha
BeChb BbIMycK uiau 202,57 py0./T, T. €. BO3MOXHAsl BEJIMYMHA CHUKEHHS YACIbHBIX YCIOBHO-

nocTostHHbIX pacxomoB A C”'F cocrasur:
AC)EP =202,57 - PP _ 51 py6./r. ACHP = L
4648000 +11556 0 239297
[IpoMbInIIeHHbIE UCTIBITAHUS TTOKA3alld, YTO NpPUMEHEHHE QypM C MU3MEHEHHBIM YIIIOM
HaKJIOHa 00eCIeYnBaeT CHIDKEHUE pacxoja Kokca Ha 1,5+2 kr Ha ToHHY uyryHa. CrnenoBa-
TEJBHO, 0011Iee CHUKEHHE BEJTMUMHBI 3aTPaT HAa KOKC COCTaBUT:
A3 ox = 0,0015%x1142,4x2344280 =4 017 158 pyO.

N3MeHeHnEe ce0eCTOMMOCTH qyryHa 3a CHCT UBMCHCHHA HOPM pacXxo/ia KOKCa COCTaBHT:

Sl €16
A3y 4017158 5 _ ANy 0,86
= - AN, = — -
0.86 py6./T %7 Njgsgs 239297

= 6646,03 T,

=3142 T

AT =

x100 = 0,021 %.

ACHE _ x100=0,036 %.

abe =y 4648000

Paccuntaem s5KOHOMHIO OT U3MEHEHHSI pacxoaa GypM C y4eToM pa3Hullbl B ieHax. [{eHa
oObryHOM MenHou (ypmbl paBHa 16400 py6., a 1ieHa HambUIEHHON Gypmbl — 20000 pyo.
OO6muii pacxox Gpypm B mepuoji ocBoeHus coctaBui 145 mt. Pacxon ¢gypM HOBOM KOHCT-
pykuuu (N) cocTaBuT:

N =[64+(81-9)]x 0,3 = 41 m.

3arpaThl Ha (ypMbI COCTABIISIOT

Bosuuar. = 145x16400 = 2 378 000 py0., 3uosoii koucrp. = 41x20000 = 820 000 py0.

CrnenoBatenbHO, 5KOHOMHS OT CHMKEHHS pacxonia GypM HOBOM KOHCTPYKIHH C y4ETOM
Pa3HHULIBI B [IEHE COCTaBUT

A3 gypn = 2378000 — 820000 = 1 558 000 py0.,

DKOHOMUS B pacuere Ha | TOHHY 4yryHa

1580000 0.34
56(13: =——— =034 pyb./T; ACE};fb = ———x100 = 0,014 %.
4648000 2392,97

OO6miee cHMKEHHE CEOECTOMMOCTH 3a CUeT NMPUMEHEHUSI HaMbUICHHBIX (ypM U U3MEHe-
HUS MX yTJIa HAaKJIOHA COCTaBUT

AC
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1,71
2392,97

OxoHoMmuueckuit 3pdekt (D) OT MpakKTUIECKOro MPUMEHEHHUS (PypM HOBOM KOHCTPYKIIMH
B YCJIIOBHOM TO/Ty OCBOCHHSI (YITyIIIEHHAs! BBITO/1a) COCTABUT:

D = (4648000 + 11556) x 1,71 =7 967 841 py0.

CymMmapHOe CHIKEHHE ce0eCTOMMOCTH TOHHBI YyT'yHa B pe3yJbTaTe MPaKTHIECKOH pea-
JU3AIUH 000MX MPEIIOKECHHBIX MEPOTIPUATHI C y4ETOM pocTa 00bEMOB MPOU3BOACTBA CO-
CTaBUT:

SAC =943+ 1,71 = 11,14 py6./1,  AN=

YACH®, 5= 0,51+ 0,86 + 0,34 =1,71 py6./1; ¥ ANy, = x100=0,07 %

11,14
2392,97

x100 = 0,46%

OO6mwmit 5xoHOMUYECKUM 3PPEKT cCoCTaBUT

3 oom = 44 633,4 +7967,8 =52 600,8 ThIC. PYO.

Oomree yBennueHre 00bEMOB MPOU3BOCTBA YyTyHA MO LIEXY COCTaBUT:

YAV .y = 88312+ 11556 =99 868 1, py,, = 8831241130 150 5 15 o))

4648000

B pesynpTare pocta 00bemMa MPOU3BOJACTBA M CHIDKCHHS CEOECTOMMOCTH OOIIasi CTOU-
MOCTb BBIIIJIABJICHHOTO YyryHa AQ yBEIUYUTCA

AQ = (4648000 + 9 868) x (2392,97—-11,14) — 11122532000 = 186 089 878 pyo.

CnenoBarensHO, IpU HOpME peHTadenbHOCTH 20 % MPUObUTh YBETUIUTCS

ATl = W =37217976 PYO.

I/IBMeHeHI/Ie YCJIOBHO—HOCTOHHHBIX pacxosz 110 nepe/:[eny ‘{}/TYHa COCTAaBHUT

AYProe = 3,78 + 0,51 + 0,34 = 4,63 py6/t, AV, 0 =200 %100 =2,29 %.
202,57

W3menenue 1014 3 yrp B CTPYKTYPE CEOECTOMMOCTH YyT'yHA COCTABHT
202,57 202,57 -4,63
AYPocr = -
2392,97 2381,83

jxlOO =0,16%.

H3menenue cebecmoumocmu npu yeenuuenuu 00Ema npou3eo0cmaea:
Cy - (BI, —BII;)
y.II
ACpy = ,
BII,

rae A Cpgp — BeIMYMHA CHIKEHHS c€0ECTOMMOCTH €IMHULIBI TpoayKuuy, pyo.; Cy — pas-
MEp YCIOBHO-TIOCTOSIHHBIX PAcX0JI0B B CE0ECTOMMOCTH €AMHUIIBI IIPOAYKIIUH 10 BHEIPCHHUS
Meponpustusi, pyo./T; Vi, V, — BBIIIYCK NPOAYKLIUHU B T./TOJ,, COOTBETCTBEHHO, JI0 U TOCIE
BHEJPEHUS] MEPOIIPUATHS 110 YBEIMUEHUIO 00bEMA IPOU3BOICTBA.

V, =V, + YAV gy = 4648000 + 99868 = 4 747 868 1/rox;

202,6 x 99868

AC

- = 4,26 pyo6.

4747868

CymMapHas BeMYHHA CHIDKEHHUSI ce0eCTOMMOCTH | T 4yryHa COCTaBHT:

ZAC 1T= AC vip T AC BII — 11,14 + 4,26 = 15,40 pY6/T

CebectoumocTs 1 T 4yryHa mociie BHEpPEHHs] MEPOIPUSTHS COCTaBUT:

C P = C BA3 — ZAC 1T™ 2393 — 15,40 = 2377,6 pY6 /T.

CyMMapHBIY TPOIIEHT CHIXKEHUSI Ce0ECTOMMOCTH arjioMepaTa COCTaBHT:

YAC o, = (3 AC 11/ Cpaz) x 100 =(15,4/2393) x 100 = 0,64 %

[TokazaTens peHTaOEeTbHOCTH B3aMMOCBS3aH CO BCEMHU TOKazaTelsiMu 3(P(HEeKTUBHOCTH
MIPOU3BOJICTBA, B YACTHOCTH, C CEOECTOMMOCTBHIO MPOAYKINHU, POHAOEMKOCTHIO MPOTYKIHH
U CKOPOCTBIO 000paunBaeMoCT OOOPOTHBIX cpeAcTB. Ha BennunHy peHTabenbHOCTH, pac-
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CUMUTAHHYIO 1O OallaHCOBOM MPUOBLIHN, BIUAIOT: MPUPOCT MPUOBUIH, YPOBEHb MCIOJIH30Ba-
HUSI OCHOBHOI'O KalWTalaa U HOPMUPYEMBIX OOOpPOTHBIX cpelcTB. Paccmorpum Gosnee mop-
po6HO BiusiHME Kaxaoro ¢akropa [1-4, 9]. [IpuObuie MOXKeT BO3pacTH B pe3ysbTaTe yBe-
JTMYeHUsl o0beMa MPOU3BOJCTBA MPOAYKIINU, CHUKEHHUS Ce0ECTOMMOCTH MPOIYKIIUH, POCTA
OINTOBBIX 1I€H, NPU MOBBIIIEHUN KaueCTBA BBITYCKA€MOW MPOAYKILIMHU, YTO MTOKA3aHO B Ta0-
e 2.

Tabnuma 2 — Jlanuble 1 pacyeTa IpupocTa NPUObUIH U PEHTA0ETbHOCTH

[Tokazarenu O6o3Hau. | bazobie IIpoext
CebecToumocTs 1 T uyryHa, pyo./T Cir 2393 2377,6
Ilena 1 T yyryHa, py6./T it 2967 2978,5
T'om0Bo# BBIIYCK Yyr'yHa, T/TOX Vr 4648000 4747868
O0beM POM3BOJICTBA B ONTOBBIX IIEHAX, THIC. py0./T01 Qr 13790616 | 14141525
CebecTOMMOCTh TOIOBOTO BBIMTYCKA MPOAYKIIHHU, THIC. PYO. Cr 11122664 11288531
[Tpubsu1E 6amancosas (BasoBast), Ilgay; = Qr — Cr, ThIC.pyO. Il gan 2667952 2852994
Jlonst mpuOBUIH B CTOUMOCTH BaJIOBOM MPOAYKINH, %o o p 19,3 20,18
CroumocTh npon3BoAcTBeHHBIX (GoHI0B K=OK+OC, THIC. pYO. K 5057371 5057371
CpemHeromoBasi CTONMOCTh OCHOBHOTO KalMTalIa, ThIC. pyo. OK 2029535 2029535
HopmatuB 060pOTHBIX CPENCTB, THIC. PYO. 0oC 3027836 3027836
PenrabensHOCTh iponykimy, R = [gay X100/ (OK + OC), % R 52,75 56,41
A6comotabi ipupocT npuObLH, AIT=I1p — [T5a3, THIC. PYO. AIT 46, 185042
OtHocurenbHbI npupoct npuodbu, All1% = All g/ Tgas, % AIT % 6,94

OK =Kyjks X Vr=436,65 x 4648 =2 029 535 TbIC. PYO.
oC =Ty YL Cir-kns. _ 1,2 4648:2393-0.98 _ 3307836 TBIC.pYO.
360 -dp 11 360-0,02
1. Ilpupoct npudbLIM B pe3ynsrare yBeaudeHus oobema npoussoicTsa npoaykuuu All o
MOKHO PacCUMTATh MO clieAyromen hopmyre:

(Q _Q6 ) s
AHQ{ 100 aﬂ'anp

rae Qu, 1 Qg — COOTBETCTBEHHO TUIAHOBBIN M 0a30BBIN 0OBEM MTPOU3BOJICTBA B ONTOBBIX Ie-
Hax NPENPUATHS, PyO./TON; a np — NPUPOCT NPUOBLIM B CTOMMOCTH BAaJIOBOM IPOMYKLUH B
0a3MCHOM TIepHo/ie, B IPOIICHTAX.

Qr=L*Vr.

2. Cpenu (axTopoB, BIMSIONIMX HA MPUPOCT MPUOBUIN, BEAYyIas POJIb MPUHAJICKUT
CHI)KCHHMIO CTOUMOCTH MPOIYKLIUU.

Al :{(Q6a3 _C6a3)XQrm} ,

Q6as _Crm)
rae All, — mpupocT mpuObUH B pe3yibTare CHIKEHUS ce0eCTOMMOCTH MPOAYKIUH; Cgys,
Cy — c€06eCTOUMOCTh MPOAYKIIMY B 0a3MCHOM M TJIAHOBOM TIEPHO/IC.

3. Ilpu mpou3BOACTBE MPOAYKIIMHM TOBBIIIEHHOTO KaueCcTBa TEKYIIHUE HM3ACPKKU Yalle
BCero Bo3pactaroT. OgHAKO B pe3yibTare peasii3aiiyl dTOW MPOMYKIIMHA MO TOBBIIICHHBIM
1eHaM IpUOBLIb TaK)Ke MOKET BO3PACTHU:

AlTy :{an -aHH(Rq +AR —qu ’

100

rae Allx — npupoct npubbun B pe3yasTaTe pocTa ONTOBBIX IEH M3-3a MOBBIIICHUS KayecT-
Ba BBIITYCKAEMOW MPOLYKLUH; Oy — YAECABHBIN BEC NMPOMYKLUH IOBBIIIEHHOTO KauecTBa; Ry
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— PEHTA0ENBbHOCTh NPOAYKIMH MOBBIIIEHHOTO KadecTBa; A Ry — npupocT peHTabensHoCTH
IPONYKIUH MTOBBIILIEHHOTO KauecTBa, %; R, — cpeHss peHTabeabHOCTh IPOU3BOJACTBA, Yo.

BnusHue nanHBIX MEpONpUATHH HAa OCHOBHBIE MOKazaTesnu 3()(HEKTUBHOCTH JTOMEHHOTO
MIPOU3BOJICTBA MPEICTABICHO B Tabnue 3.

Tabnuma 3 — OCHOBHBIE TEXHUKO-IKOHOMHYECKHE MOKa3aTenu 3PPEeKTUBHOCTH JOMEHHOTO
MPOU3BOICTBA JI0 U MOCIIE peann3aluy MpoeKTa

[Tokazatenu baszoBrie [IpoextHbIe M3venchne
abcomoT %
O0beM MPON3BONCTBA, T 4 648 000 4 747 868 99 868 2,15
CebecTonMOoCTh, pyo. 2393 2377,6 -154 -0,64
Tekymme mpocTou, CyT. 11,84 10,64 -1,20 -10,14
[Ipon3BOAUTENBHOCTD, T/CYT. 13 408,0 13 648.4 240,4 1,79
KoaddunueHT ucrnonb3oBanus, /T 0,448 0,453 0,005 1,04
KoadduineHT 3KCTEeHCUBHOM 3arpy3Ku 0,983 0,987 0,003 0,34
KoaduireHT MHTEeHCHBHOM 3arpy3Ku 0,959 0,959 0,000 0,00
KoadduireHT nHTErpaabHOMN 3arpy3Ku 0,943 0,946 0,003 0,34
donmgooTHaua, pyo./pyo. 2,370 2,410 0,040 1,67
®DoHI0EMKOCTD, THIC. pYyO./T 0,422 0,415 -0,007 -1,65

Takum 00pa3oM MOBBINIEHUE CTOMKOCTH BO3IYIIHBIX (ypM BEAET 32 COOOM COKpaIleHUE
3aTpaT ¥ BPEMEHU Ha 3aMEHY pa3pyIIEHHbIX (pypM U, CIeI0BATEIbHO, K YBEIMUEHUIO 00be-
Ma MPOU3BOJCTBA, TaK KaK Ka)JbId MPOLEHT CHUKEHUS BPEMEHH TEKYIIUX IPOCTOEB IPHU-
BOJUT K POCTY MPOU3BOAUTENBHOCTU Neud Ha 1,5 %. W kak uTor MeponpusiTuid 1o mnoBbI-
HIEHUIO0 CTOMKOCTH BO3AYIIHBIX ()ypM, MBI TIOJIy4aeM MPUPOCT NPHUOBLIN B pe3yibTaTe yBe-
au4eHus: o0beMa MPOU3BOJICTBA MPOAYKIIMH, CHUKEHUS CEOECTOMMOCTU MPOIYKIUU U TO-
BBILIEHUS €€ KauecTBa. JIMHaMUKa MPAKTUYECKH 10 BCEM ITOKA3aTEIAM CBUJIETEIBCTBYET O
MOBBIMIEHUU IPPEKTUBHOCTA TPOU3BOACTBA 32 CUET peaju3allid MPEIJIOKCHHBIX MEpo-
npustuii. CyMMapHBIN TOJOBOM KOHOMUYECKUHN A(D(PEKT 1Mo JOMEHHOMY IIE€XY 3a CYET HC-
MOJIb30BaHUS BO3MYIIHBIX (DypM HOBOM KOHCTpyKIuu coctaBui 52 600 800 py6./rox.
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VIIK 621.771
B.A. Bvicmpos

W CHOJb30BAHUE WHHOBAIIMOHHBIX TEXHOJIOT U JIJIS IOBBIIIIEHUS
IOPEKTUBHOCTHU ITPOU3BOJACTBA ITPOKATA

Ha ocHoBe aHanm3a CylIECTBYIOIIETO MOJOKEHUS YEPHOW METAJUTYPTUU U CTPATETUi
pa3BUTHS Ha NEPCIIEKTUBY, pa3padoTanHbIx [IpaBurtensctBoM Poccuu, 00beM BUAMMOTIO MO-
TpeOienus: rotoBoro npokara kK 2015 r. mporuo3upyercs Ha ypoBHE OK0Ji0 41,5 MIIH. T, IpH
3TOM INPOMU3BOJCTBO IMIPOKaTa COCTABUT mopsAnka 66 MiH. T. B HacTosmee Bpems B Poccun
MNPUHAT PpAJ IPOrpaMM IO PAa3BUTHUIO aBTOMOOMJIECTPOEHUS, CEIbCKOXO3WCTBEHHOIO Ma-
HIMHOCTPOEHUS, CYAOCTPOEHUS, CTAHKOCTPOEHMS, aBUAKOCMUYECKOW TEXHUKH, PEKOHCT-
PYKLUA KEJIE3HBIX NOpor. B peannszanuu 3TUX mporpamMM 3HAYMTEIbHAs POJIb OTBOAMTCS
Metamutypruu. Octaercst HaAesThesl, 4To Onarogaps OOJIbIIMM MHBECTUIIMOHHBIM BO3MOX-
HOCTSM, KoTOphie B 2012-2015 1T 0’kmaaroTces Ha cpeaHeroqoBoM yposHe 121 mupa. pyo.,
MOJIEPHHU3ALUSI METAIUTYPTUUECKUX NPEAIPUATHH 3aMETHO OTPA3UTCA HA COPTAMEHTE U Ka-
YecTBE MPOJYKIUHU, YTO, B CBOIO OY€pE/ib, MOJHOCTHIO YIOBIETBOPUT JIIOObIE TPEOOBaHHUS
MOTEHIUAIIbHBIX TOTPEOUTEIEH.

W3MeHeHus napaMeTpoB pa3BUTHS OTPACIH OTPAKAIOT MO3UTUBHBIE MPOLIECCHI B CIIOCO-
0ax MpOM3BOJACTBA METalJIa: MOCIE0BaTeIbHOE YIYyUIlIEHUE COOTHOIICHUS BBITIJIABKU CTa-
JIM ¥ MPOU3BOJCTBA MPOKaTa B pe3ylbTare BHEAPECHUSI HENMPEPBIBHOW PA3JIMBKU CTaIH, 4YTO
MIPUBEJIO K COKPAILIEHUIO OOOPOTHBIX OTXOJ0OB B METAJUIYPTHH; YBEINYCHHUE IITyOUHBI Iepe-
paboTKKM MeTajia; yCKOPEHHOE pa3BUTHE BTOPUYHON MeTaurypru B Poccum, uTo orpasu-
JOCh HAa W3MEHEHHHM COOTHOLIEHWS BBIIUIABKM YyryHa W cTaiad. [Ipom3BoACTBEHHO-
TEXHOJIOTMYECKUE U CTPYKTYpHbIE (DaKTOPbI COBEPILICHCTBOBAHUS TEXHOJIOTMYECKUX MPO-
IIECCOB TMOKa OKAa3bIBAJIH OTHOCUTEIHFHO HEOOJBIIOE MO3UTUBHOE BIUSHHE HA M3MEHEHHE
cebecTouMocTl nponykuuu. [Ipou3BoAcTBO uyryHa, craju, MpokaTa B JIaHHBINM MEepUOJ
BpEMEHU U3MEHMIIOCHh HE3HAUUTENBHO (pOCT Ha 5+6 %), TEXHOIOTHUYECKHE HOPMbI PACXO/I0B
MMEIH TEHACHIMIO K HE3HAYUTEIbHOMY CHWKEHUIO (B npenenax 1,5+3 %), B cTpykrype 3a-
Tpar Ha ChIPbE YBEIMYUBAETCS JOJIS METAJUIONOMA, YTO CHMYKAET CTOMMOCTh MarepualbHbIX
3arpar Ha 1 T nponykuuun npuMepHo Ha 30 %. B mociennee Bpemsi UAET HEYKIOHHOE, XOTS
Y HE3HAYUTEJIbHOE CHM)KEHHME YAEJBHBIX 3aTpaTr MO BCEMY METAJUIypPru4eCcKOMY INEpenely.
CyliecTBeHHOE CHIKEHHE pacxoja craiu Ha mpokar npousonuio Ha 3CMK (Ha 17,4 xr/T1),
YTO CBSI3aHO C BBOJOM B paboTy cisiooBori MHJI3 u yBenuueHueM OTIPY3KH JIMTOM 3aro-
TOBKU B 4,7 paza [1].
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IIporno3 pa3sutus yepHoil metamutypruu 10 2012 r. npegycMarpuBaeT yBEIUMUYEHUE MTPO-
M3BOJICTBA TOBapHOM mpoaykuuu Ha 30 % B OCHOBHOM 3a CYET MPUMEHEHHs] HHHOBAIIMOH-
HBIX pa3paboTok. VHHOBaIMOHHO-MHBECTULIMOHHAS TOJUTHKA SBISIETCS COCTABISIOLICH
(UHAHCOBOW MOJMUTUKU B YaCTU MCIOJIB30BAHMS JCHEKHBIX cpeAcTB. CTPYKTypa UCIOIB30-
BaHUS JICHEXKHBIX CPEICTB 10 MHBECTHLIMOHHOM JAEATENbHOCTH YEPHOM METAJULYpPruu U
IPOMBIIIIEHHOCTH B LIE€JIOM 3HAYUTEIBHO pa3ziaudaercs. Beicokas JOXOQHOCTh MOATAIKUBA-
€T METAJUIYPIHI0 K YBEJIMYEHUI0 MHBECTULIMOHHBIX BIOKEHHWH, OJHOBPEMEHHO 3aTpyHHSSA
IIPOLIECC NHTEHCUBHOTO OOHOBJIEHUS, CBA3aHHOTO C ITOTE€PEN MPUOBIIN OT IPOCTOEB IEUCT-
BYIOILIMX arperaroB BO BpeMs peMOHTOB. [y Oosee n1yOOKoi MHTErpaluu B MUPOBYIO 3KO-
HOMHMKY, YBEPEHHOI'O MOBEJEHUS HA BHEUIHUX PBIHKAX MPEINPHUATHAM METALTypru4ecKoro
KoMIuiekca Poccun HeoOX0aMMO MOCTOSIHHOE HacTynareiabHoe pazButue. C Halleld TOYKU
3peHwsl, U METaTypruueCcKuX NpeANnpUsATHI aKTyaJbHbIM CTAHOBUTCS IEPEXO]] K CUCTEME
IPUHATHUS YIPABICHUECKHUX PEIIEHUI Ha OCHOBE MPOTHO3UPOBaHMSI MHHOBALMOHHOM MOJIH-
TUKHU U Kputepues dp¢extuBHoctu [1].

OnHUM U3 OCHOBHBIX CTPATErMYECKUX HAIPABICHHM, NO3BOJISIOIIMX MTOBBICUTh YPOBEHb
KOHKYPEHTOCIIOCOOHOCTH METAJTypruyecKoro MpeANpUsaTHs U €ro TOBAPHOU IPOIYKIHH,
ABJIIETCS MHHOBALIMOHHOE TEXHOJIOTMYecKoe pa3BuTHe. 1107 NHHOBAMOHHBIM TEXHOJIOTH-
YECKUM pPa3BUTHEM METAJTYPIrUUECKOr0 MHPEINpPHUATHS NOHUMAETCS IOBBIIIEHUE YPOBHS
3(pPEKTUBHOCTH MPOU3BOJCTBA MOCPEICTBOM HEIPEPHIBHOIO YCOBEPILIEHCTBOBAHUS TEXHU-
YECKUX YCTPOMCTB M TEXHOJOTMYECKHX IPOLIECCOB Ha 0a3e HOBBIX 3HAHMM, a TaKXke COOT-
BETCTBYIOLINX OPraHU3aI[MOHHBIX W3MEHEHHH, 00eCHeYNBAIOIINX KOMMEPUYECKYI0 3Pdek-
TUBHOCTbh HOBOBBEJICHUII.

CylHOCTh MHHOBAallMOHHON MOJIENH MPOrHO3MPOBAHUS TEXHOJOTMYECKOTO Pa3BUTHS 3a-
KJIIOYAETCsl B HEMPEPHIBHOM, KOMITJIEKCHOM U COaJaHCUPOBAHHOM MPOEKTHPOBAHUHU, OCBOE-
HUU U KOHTPOJIE TEXHUYECKUX, TEXHOJIOTUUECKUX U COLMAJIbHBIX NHHOBALMHI JUIsl JOCTHXKE-
HUSl CTPATETNYeCKON LENH — JOJIrOCPOYHOW KOHKYPEHTOCHOCOOHOCTH Ha OCHOBE OajnaHca
MHTEPECOB M OTBETCTBEHHOCTH B3aUMOCHCTBYIOIUX CYOBEKTOB METaJUIyprHuecKoro
npeanpusaTus. TeXHUKO-TEXHOJOTMYECKUE MHHOBALMU CO3/1al0T HOBBIE BO3MOXKHOCTHU IS
MOBBIIICHUS] TPOU3BOAUTENBHOCTH, YPPEKTUBHOCTU MPOU3BOJCTBA, COLUAIbHBIE TIO3BOJIS-
10T ¢(hOPMUPOBATH YCIOBUS, HEOOXOAUMBIE JUIsl UCIIOJIb30BAaHUS ATUX BO3MOXKHOCTEH B MOJI-
HOU Mepe.

Ilpoekmuposanue uHHOBAUUOHHOZ0 MEXHOI0ZUUECKO20 PA36UMUA — JIEATEIBHOCTD 110
pa3paboTKe KOMILJIEKCHO OOOCHOBAHHOW COBOKYMHOCTH TEXHHYECKHX M TEXHOJIOTMYECKUX
VMHHOBALMH, MOUIEKAIMX BHEAPEHUIO HA MPEANPUATHH, a TAKXKEe COOTBETCTBYIOIIMX Opra-
HU3AIMOHHO-YTIPaBICHYECKUX MpeoOpa3oBanmil. Ilpeamomaraer pacyer HHHOBAIIMOHHO-
MHBECTULMOHHBIX CPEACTB, UX A(PPEKTUBHOCTU MU OIMCAHME NCHCTBUU IO MPAKTUYECKOM
peanu3aiyi THHOBALIUM.

Peanuzayusa unHHOBAUUOHHOI MOOENU MEXHONO0ZUYECKO20 PA36UMUsA TIPEyCMaTPUBACT
MOJETTMPOBAHUE HOBBIX CBOWCTB METALTyPTUYECKUX IMPOIECCOB B COOTBETCTBUU C TpeOOBa-
HUSIMH PBIHKA; ONpeAeeHrne Ne(EeKTOB BO BCeX (PYHKIMOHAJIBHBIX CUCTEMaXx MpeanpusiTHs
TEXHUYECKOM, TEXHOJIOTMYECKOW, OpraHU3allMOHHOM, YIpPaBIEHYECKOH, pa3paboTKy Ipo-
rpaMM MHHOBAllMOHHBIX WM3MEHEHW, ONpEeAeNIEHUE CTPYKTYpbl MHBECTHULIMM, COITIACOBAHHE
HOPM U IPaBUJI MPOU3BOJICTBEHHOIO B3aMMOICWUCTBUS Ul 3aKPEIUIEHUs] NpeoOpa3oBaHUM,
(dopMupoBaHME U TIOAJEpKAHUE OalaHCa MHTEPECOB U OTBETCTBEHHOCTU MEX]ly B3aUMOJIEH-
CTBYIOIIMMH CyObEKTaMH, YTO MOKa3aHO Ha pUCyHKe 1. OCHOBOMOMArarouMyu B 3TOM IPO-
Lecce SIBJISAI0TCA JBa KOHTYpa:
®  MOJEIMPOBAHUE TEXHOJIOIMUYECKOTO Pa3BUTHUS NPEAIPUATHS;

215



B3aMMO/IEHCTBYIOIINX CYOBEKTOB.
IlocnenoBarenpHOE BBINOIHEHUE BCEX CTAgUM MO3BOJIAECT JOCTHYb KOMIUIEMEHTAapHOTO
MPOU3BOJICTBEHHOTO B3aMMOJEHCTBHS U 3(P(PEKTUBHO OCYIIECTBISTh HHHOBAIMOHHOE TEX-
HOJIOTUYECKOE Pa3BUTHE 110 BCEM METaJUTyPTHUECKUM IEPEACIIaM.
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Pucynok 1 — Crparerust pa3BUTHsI HHHOBaLlMOHHBIX IPOLECCOB HA KOMOMHATE

OpHol U3 BaXXHEHIINX Mep, CIOCOOCTBYIOIIMX YBEIMUYECHUIO BbIIyCKa MPOKATa, yIydlle-
HUIO KaueCTBa METAJIONPOAYKLHUU U CHIXKEHUIO PAacXOJ0B MO Mepeeny, SBIsSETCs MOBbI-
[IEHWE CTOWKOCTH MPOKATHBIX BAJKOB — OCHOBHOTO paboudero MHCTPYMEHTa MPOKATHBIX
cranoB. CTaTUCTUYECKUE JAaHHBIC, MOJYYCHHbIE KaK B HAlllel CTpaHe, TaK U 3a pyOexom,
JOCTaTOYHO KpacHOpe4MBhl: 6+8 % Bceil CTOMMOCTH MPOKATHOTO CTaHa COCTaBISIET CTOM-
MOCTb MPOKATHBIX BalkoB; 20+25 % BpemMeHH padOThI MPOKATHOTO CTaHAa YXOJIUT Ha Iepe-
BaJIKM BAJIKOB; B OOIIMX pacxojax IO Mepeely 3aTpaThl Ha BAJIKH 0 CTaHy ropsdei mpo-
KAaTK{ COCTAaBIAIOT npumepHo 15+17 % [1].

Haunbonee rpdexTuBHBIM sBISETCS NMPUMEHEHHE OaHIa)KUPOBAHHBIX BAJIKOB JAXe MPH
OHOKPAaTHOM HCIIOJIb30BaHUHU OCH, TaK KaK CTOMKOCTh MaTepuana Oangaxa B 3+4 pasa BbI-
11e, YeM IEIbHOKOBAHBIX WJIU JIUTHIX, & MPUMEHEHUE TBEPABIX CIUIABOB MOBBIMIAET H3HOCO-
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cToiikocTh BakoB B 8+10 pa3. Bce Gonbliee mpuMeHeHne HAXOUT TAKXKe AIEKTPOILIAKOBast
HaIIaBKa C UCIOJIb30BaHUEM IUIABSIIETOCS JIEKTpoia (PUCYHOK 2, a), KUAKOTO (PUCYHOK 2,
6) u xyckoBoro npucagounoro metamuia (KIIM) (pucyHok 2, B)

Pucynoxk 2 — DnekrponuiakoBbie TexHonmoruu (D1 T) momydeHnss KOMIIO3UTHBIX BaJKOB

[Momynspuocts DIIJI cBsi3aHa ¢ BO3MOMXKHOCTBIO MOIYYEHHUSI ropa3fo 0oyiee MEIKOIuC-
MEPCHOM CTPYKTYPBI MaTPUIBl M KapOUIHOW (ha3bl, YeM IpU IEHTPOOSIKHOM JHUThE. Brico-
KHE€ CKOPOCTH KPHCTAJIM3AIMU METaJllla U BO3MOXKHOCTh 3aJIMBKU IMPUCATOYHOTO MeTaija
npu Temmeparype, OMM3KOM K JHMKBUAYCY, 00€CHeunBalOT OJAronpHITHYI0 MOP(OIOTHIO
BBICOKOJIETUPOBAHHBIX KapOHMIOB M MX PaBHOMEPHOE paclpeiesieHne B MaTpule (PUCYHOK
3). B cBoto odepenp, Takas CTpyKTypa MeTala 00ecliednBaeT CBEPXBBICOKHE HKCILTyaTa-
IIMOHHBIC CBOWCTBA MPOKATHBIX BAJIKOB, C JINXBOM OMpaBAbIBAIOIINE 3aTPAaThl HA UX MPOU3-
BOJICTBO.

Pucynok 3 — DnekrponuiakoBoe IuThE (DIJT) KOMIIO3UTHBIX BaJIKOB

Becbma 3¢ (heKkTUBHBIM, BHICOKOTIPOM3BOAUTEIBHBIM CIIOCOOOM TMOMYYECHHS BaJIKa C BS3-
KOW W MPOYHOU CEPAIICBUHONW W M3HOCOCTOMKUM pabOYUM CioeM OOYKM Ballka SIBIISIETCS
anekTpoiiakoBas HamiaBka (OIIH) xoMmo3unmoHHOTro crijiaBa. DTOT CIOCOO MO3BOMSET
HAIUIABJISATh TBEP/IBbIM CIUIAaB HA CTAJbHYIO OCh BajiKa, KaK MOKa3aHo Ha pucyHke 4 [2].Cxema
ANIEKTPOIIIAKOBOTO JIUThS TMOJMyYeHHUs OaHIaxa, apMHPOBAHHOTO YACTHIIAMU TBEPIOTO
crutaBa Tuna TH 20, noka3zaHa Ha pucyHke 2, a. YCTpONCTBO AJis MOIYYEHUS] apMUPOBAHHO-
ro 6aHma)ka COCTOUT U3 HAPYKHOTO / ¥ BHYTPEHHETO 2 BOJOOXJIAXKAAEMbIX KPUCTAILITN3ATO-
POB, apMHpOBaHHOTO OaHgaxa 3, momydaemoro B pesynsrare DIIH, nennassanmxcs rpadu-
TOBBIX JIEKTPOJOB 4, PETYIMPYEMBIX IIEJIEBBIX J03aTOPOB S I MOAAYu 4acTULl TBEPIOTO
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CIu1aBa 6, MPOMEKYTOYHOTO YCTPOMCTBA 7 JJIsl HAKOIUIEHUS M CIIMBA KUJKOTO MPUCATOYHO-
ro MeTajija 8, mojgaBaeMoro 4epe3 IUIAKOBYIO BaHHY 9 TOCPEACTBOM CIIMBHOTO marpyoka /0,
HEMOCPEJICTBEHHO B METAINIMYECKYIO BaHHY /] [2-5].
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Pucynoxk 4 — OIIIH Ganga>xupoBaHHOTO BaJIKa MPOKATHOTO CTaHA
a) Cxema DIIIH nonyuenus Gangaxa;  0) HamnmaBka Bayka ¢ GaHgaxoM;

JlJis MakCMMallbHO BO3MO>KHOTO YMEHBIIEHUS! HANpsH>KEHUH Ha KOHTAKTHOM MOBEPXHO-
CTH, BBI3BIBAEMBIX IPH IMEepeiadye MOMEHTa MPOKATKU C OCH Ha O0aHJaX, U paJdajibHbIX TEp-
MUYECKUX HAMPsDKCHHM, BO3HUKAIOIIUX TP IMepenajae TeMneparyp (B ciaydae 3HAUUTEIb-
HBIX OTJWYUI MaTepuajoB OCH M OaHAaXa Mo TeII0(QU3NIECKUM CBONCTBAM), pa3pabOTaHBI
Croco0 M YCTPOMCTBO AJi1 U3TOTOBJICHUS OMMETANIMYECKUX MPOKATHBIX BAJIKOB, MMOKa3aH-
HbIC Ha pUCYyHKe 4, 0 [4].

WNunoBarueit sBisieTcs MPUMEHEHHE JJIEKTPOA-COJICHOUIA, COCTHIKOBAHHOTO W3 JABYX
WJIM HECKOJIBKMX YacTel BUTKOB, 3aKPYUYEHHBIX HaBCTpeuy Apyr apyry. [Ipuyem B kauectBe
ANEKTPOAA-CONICHOU A MTPUMEHSIETCS TOPOIIKOBAs MPOBOJIOKA € IIUXTOM, 0OecreunBaroIen
MOJIYYCHHUE B MEPEXOTHON 30HE KOHTAKTHOW MOBEPXHOCTH OCh—OaHIaX 3aJIaHHOTO METall-
na. TakuM 006pa3oM, MOKHO JOOUTHCS ONpeIeICHHOW KOH(PUTYpaIK MPOIJIaBiIeHHs BHYT-
pEHHEN KOHTaKTHOM MOBEPXHOCTU OaHAa)ka, U TEM CaMbIM, CHU3UTh TaHT€HIIMAJIbHbIC Ha-
NPSDKEHUS HA KOHTAaKTHOM TTOBEPXHOCTH OCcb—OaHax [2-5].

Y CTpOHCTBO TO3BOJISIET HAJIEKHO OCYIIECTBISATh JIEKTPOILIAKOBOE JINTHE OMMETAIITNYE-
CKUX OTJIMBOK OaHJaXMPOBAHHBIX BAJIKOB MPHU CKOPOCTH 3aJIMBKU KUIKOTO MeTan 4—5
MM/C, TapaHTUPYs BBICOKOE KAa4eCTBO CILJIABJICHUS, 3aJJaHHYI0O KOH(PUTYpaIUIO MpOoIiaBie-
HUSI KOHTAKTHOW MOBEPXHOCTH OCh-O0aHaX, 3aJJaHHBI XMMHUYECKHI COCTaB MeTallia mepe-
XOJTHOM 30HBI KOHTAaKTHOW MOBEPXHOCTU OCh — OaHJaXk 3a CUET KOHCTPYKIHUHU U 33JaHHOTO
COCTaBa HIMXThI MOPOIIKOBOM MPOBOJIOKH 3JEKTPOJA-COJICHOU A, a ClIe0BaTeIbHO, 0bec-
MEYUTh TPEOYEMYI0 M3HOCOCTOWKOCTh OMMETAINTMYECKHX MPOKATHBIX BAJKOB M BBICOKYIO
MIPOU3BOIUTENHHOCTD MPOIIECCa.

OddexT obpasyeTcs B pe3yibTaTe MOBBIMICHUS HW3HOCOCTOMKOCTH OaHAaKHMPOBAHHBIX
BaJKOB B 6 pa3. PacueT sxoHOMUYeckoro 3¢(dexra OT MOBBIIICHUS CPOKA CIYX Obl BaJKOB
BBINOJIHAETCS TI0 (hopMyJiaM, IPUBEACHHBIM B padote [1].

Oopi = It + Ay T k. T Opems (D
rae Dt — dKOHOMHS Ha TEKYIIUX pacxoiax, py0./Toxm;
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O1 =(Cpas Xa—Cypp xb)xnxN,
Oy — 3bdekT 3a cU€T yCI0BHO-MIOCTOSHHON YaCTH Pacxo10B py0./Tox;

Oyn = Puac X T pem X (@—b) X Cyepnocr XN,
Ok p. — SKOHOMHYECKHH 3P PEKT B pe3yabTaTe IKOHOMUHU 3aTPaT MO KAMUTAIBHBIM BIIOXKE-
HUSM, py0./TO;

OkB = Puac X T pem X (@—b) X Ky X B,
Opgm — IKOHOMHUYECKHI 3P PEKT 3a CUET COKPAIICHHUS 3aTPaT Ha PEMOHTHI.

Opem = T pem X Cppm X (@ —b) X N ;
Cgas, Cyrip — CTOMMOCTH BQJIKOB JI0 | TTOCJIC YIIPOYHEHUSs, py0.; a U b — 4KCII0 3aMEH BaJIKOB
710 TIOJTHOTO M3HOCA J0 | TOCTE YIPOYHEHHS; N M1 N — YHCIIO BaJIKOB B KJIETH U KOJUYECTBO
KJeTelt Ha cTaHe; P, — 9acoBasi MpOM3BOAUTEIBHOCTh TPOKATHOTO cTaHa, T/4; T pgy — IUTH-
TEIBHOCTh 3aMEHBI KOMIUIEKTa BajKOB OJHON KieTH, 4ac, Cyp — YCIOBHO-IIOCTOSTHHAS
4acTh PACXOI0B B ce0ecTOUMOCTH, py0./T; Ky kg — yZlenbHbIe KalBIOXKEeHU HA 1 T MeTal-
nomnpokarta, py0./T; Cpgy — CTOUMOCTh PEMOHTHBIX PaOOT Ha 3aMEHY BaJIKOB OJTHOM KJIETH.

OO6mwmit To0BON SKOHOMUYECKHH A((PEKT OT ympouHeHHs] OaHAAKUPOBAHHBIX BAJIKOB
MpoKaTHOTO cTaHa cocTaBua 8 155 319,3 py6./roxa. [Tockonbky HOPMBI pacxojia y OTE€4YecT-
BEHHBIX mpeanpusTuii Ha 15+20 % Brie, 4yeMm y 3apyOeHBIX MPOU3BOIUTENEH, CIe10Ba-
TEIHHO, METAJUTYPTUUECKUE TIPEIIPHUSITHS, YISISIONUE JOIKHOC BHUMAHUE CHUKEHUIO TO-
TUTMBHO-YHEPTETHYECKUX PECYPCOB 3a CYET MHHOBAIMOHHBIX Pa3padOTOK, OKaXyTCcs Ooiee
KOHKYPEHTOCITOCOOHBIMH, YeM OCTaJbHBIE KOMIIaHUU. Ha BemuunHy peHTa0ebHOCTH, pac-
CUMTAHHYIO 10 OATaHCOBOW MPHUOBLIM, BIHSIOT: MPUPOCT MPUOBUIN, YPOBEHBb MCIOJIb30Ba-
HUSI OCHOBHOTO KamnuTajla ¥ HOPMHUPYEMBIX OOOPOTHBIX CPEICTB. BiusiHHE NaHHBIX MEpo-
NPUATAN Ha OCHOBHBIC MOKa3aTeiau d()(PEKTHBHOCTH MPOKATHOTO MPOM3BOJICTBA MPEICTAB-
JIeHO B Tadimue 1.

Tabnuma 1 — D¢ heKTUBHOCTh MPOKATHOTO TPOU3BOICTRA /10 U TIOCJIE pean3allui MPOEKTa

ITokazarenu Bazosrle [Ipoekt Msmencnne
abcomoT %
O0beM MPOU3BOJCTBA, T / TOJT 2860000 2875012 15012 0,52
CebecTonmocTh, pyo. 6078,67 6074,4 4,27 -0,07
daxTryecknil GOHI BPEMEHH, Jac /TO]] 6748 6860,9 112,9 1,67
Texymue npocTown, Jac. 564,5 451,6 -112,9 -20
ITpou3BoUTENHHOCTS, T/YaC. 4170 418.4 1,4 0,34
PenTabensHOCTS IPOIYKITHH, Y0 58,7 62,3 3,6 6,13
®donpooraaya, pyo./pyo. 11,370 11,410 0,040 0,35

BrniBoasbl

D¢ ekt oT MOBBIIICHUS U3HOCOCTOWKOCTH OaH/Ia)KMPOBAHHBIX BAaJIKOB B 4+6 pa3 oOpa3zy-
€TCs 3a CYET COKpAIICHMs Yucia 3aMEeH, ONPEACISIONINX CPOK MPOU3BOIUTEIBHON PabOThHI
BCETO MPOKAaTHOI'O CTaHa, SKOHOMUH CPEJICTB HA U3rOTOBJIEHUE HOBBIX JETANEH, U COKpalle-
HUSl 3aTpaT Ha IPOBEJCHUE JIONOJHUTENIBHBIX PEMOHTOB. IloBBIIEHNE HM3HOCOCTOMKOCTH
BAJIKOB MPUBEJIET K MOBBIIICHUIO IPOU3BOAUTEIBLHOCTHU arperaroB Ha 1,5+2,5% 3a cuer yBe-
JUYEHUSI MEKPEMOHTHOTO MEPHOAA U COKPAIICHUsI BPEMEHHU MPOCTOsl arperara. CHUKEHUE
ce0EeCTOMMOCTH BBIMMYCKAeMOW TMPOAYKIHH 00Opa3yeTcsi 3a CuUeT SKOHOMHHU YCJIOBHO-
MIOCTOSIHHOM 4acTH 3aTpaTr pacXoAOB IO IMEpeAeiy, B PEe3ylbTaTe pocTa MPOU3BOAUTEIbHO-
CTH ¥ YBEJIMYEHUH BBIXOJ1a TOAHOTO.
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VK 338(075.8):669.1:658
B.A. Bvicmpos

CTABMWIM3AIUU I'PAHYJIOMETPHYECKOI'O COCTABA ATJIOMEPATA IIYTb K
CHU/KEHUIO CTOUMOCTHU YYT'YHA

CoBpeMeHHbIE IOMEHHbIE €YU MOTPEOIIAIOT 3HAUUTENbHOE KOJIMYECTBO HIUXTOBBIX Ma-
TepuasioB. Tak pacxoj ariomepara Ha | T BBIIJIaBIEHHOTO YyryHa focTuraer 6omuee 1,5 T, a
pacxoJl Kokca coctapiseT 6osiee 460 kr Ha 1 T 4yryHa, K TOMY K€ 3TH COCTaBJISIONINE Me-
TaJUIONIMXTHI SIBISIOTCS HambOosee poporoctosmumu. ClenoBaTeNbHO, MEPBOOUYEPEITHOM
3a/1a4eil TOJDKEH CTaTh MOMCK WHHOBAIIMOHHBIX IyTEH peIeHus MpoOIeMbl JJIsl CHIKECHUS
CTOMMOCTH YyTyHa, 32 CUET CHM)KEHHUS HOPM pacxojia M MOBBIIICHHUS KauecTBa ariiomepara
Y UX MpaKkTuyeckas peanusanus| 1, 2].

OO0muii UKJI HTHHOBAIIMOHHOTO Pa3BUTHUSI MOXKHO MPEJICTABUTH B BUJIE CXEMBI, IIPEICTAB-
neHHoi Ha pucyHke 1. [Ipu TpaauunoHHON NeATEeIbHOCTH MPOU3BOICTBA MO CXEME «JIE€HBI'H
— MPUPOJHBIE PECYPChl — WHHOBAMU— MPOU3BOACTBO —> JIEHBI'M» MOJy4yaeMblil (prHaH-
COBBIN pe3ynbTaT P siBrsieTcss GyHKIMEH 3aTpar, BKIAILIBAEMBIX B MPUPOIHBIC PECYPCHI
(S4), mpousBoAcTBO (S5) U UMEET TEHJICHLIMIO K CHUXKEHUIO C YBEJIMYEHHUEM BPEMEHU JKC-
TJTyaTaluy Tpou3BoacTBa [3].

YacTUyHBIM penieHueM JTOM MpoOsieMbl MOXKET CTaTh CTa0WiIM3alus TpaHylio-
METPHYECKOT0 COCTaBa arjioMepara 3a CYeT YIPOYHECHHsI OWJI POTOPHBIX JPOOWIIOK ario-
MalllH, 4YTO MOMOXET YJIy4lIUTh (PU3MUYECKUE CBOMCTBA arjoMepara U, CleOoBaTENbHO,
o0OecreynTh POBHBIN, CTAOMIBHBIA X0 JOMEHHBIX MeYell, MOJHOTY MPOTEKAHUS METalyp-
TUYECKUX MPOLIECCOB, YBEIMYUTH BHIIUIABKY uyryHa Ha 1,9 %, CHU3UTH YJeNbHBIN pacxos
kokca Ha 0,95 %, yny4muTh KauecTBO 4yryHa |35, 6].
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Pucynok 1 — Cxema npeoOpa3oBaHusi MHBECTULIMN U CPEACTB, UCIOIb30BAHHBIX HA IPOBE-
JICHHE HAyYHBIX UCCIIEIOBaHMA, B TIOJTy4YeHHE (DUHAHCOBBIX PE3yIbTATOB:
S| — ¢unancoBbIe cpeACTBa, BhIIEIIEMbIE HA TPOBEJCHUE HAYYHBIX HCCIICI0BaHUI;
S, — (uHaHCOBBIE 3aTpaThl HA pa3pabOTKy HOBBIX TEXHOJIOIMH U POAYKTOB;
S; — ¢uHaHCOBBIE CpeAcTBa i1 00eCHeYeHUs] MHHOBALMOHHBIX IPOLIECCOB B POU3BOJICT-
Be; P| — puHAHCOBBIN pe3ynbTaT OT TPATUIMOHHON ACSITEILHOCTH MPEATPUITHS;
P, — ¢puHaHCOBBIN pe3yabTaT OT peaanu3alui MHHOBALMM B IPOM3BOACTBO U NPOJaKH HOBO-
r0 HAYKOEMKOTI'O TOBapa

Potopnas mpobuika ropsigero ariomepara MmpenHa3HadeHa JUIsl pa3pylIeHUs] pacKajieH-
HOTO arjioMepara yJapHbIM CIOcoOOM U TMOJY4YeHUs] KYCKOB HY>KHOU (pakuuu. PoropHas
IpOOUIIKa COCTOUT U3 POTOPA, C )KECTKO 3aKPEIIEHHBIMH Ha HEM OuIaMH TaBpOBOTO ceye-
HUSI CEPHOBUIHON (OPMBI, OTPAKATEIBHOTO dKpaHa, CIOCOOCTBYIOIIETO A0pPalINBaHUIO
KpPYIHBIX KYCKOB arjioMepara 1 OKOHYaTeJIbHOW cTabuin3anuu no GpakuusM U MeXaHude-
CKOM MpoyHOCTHU. POTOp COCTOMT M3 Baja, HA KOTOPOM PaCIOOKEHbI 21 3BE3704Ka BECOM
485 xr, nzroraBnuBaemsbie u3 cranu 110I'13JI (pucynok 2, a). CeprnoBuanas ¢opma Oui
TaBpOBOI'0 CEYEHUS HY)KHA JUIsl KOHIIEHTPALMU YAAPHBIX Harpy30K Ha ONPEJEICHHON YacTH
arjiocrieka. ¥Yaap 1o arjiomepary HaHOCUTCS BEpXHEH 4acThio Ouiia, YTOOBI OTJEIUTh YacTh
arjiocreKa U TaBpOBBIM CEYEHUEM pa3JeiUTh Ha 4 YacCTH JUIsl MOJIyYeHUS KYCKOB CEUECHUEM
20%40 MM.

Pucynok 2 — Cxema paGoThl poTopa: a) mpu ApOoOJICHUH arjioceka,
0) U3HOC 3BE370YKM BO BPEMEHHU U B) YIPOUYHEHHUE OniIa pOTOPHOU JPOOUIIKY CTIEUeHHBIM
TBepAbIM cruiaoM TH 20

[To mepe m3HOCAa TaBPOBOTO CeueHUs] pabouas 4acTh OMJIa CTAHOBUTCS PABHOBBIMYKIION
(pucyHOK 2, 0) ¥ pa3esieHus] OTCEYCHHOTO KyCKa arjiocreKka ye He MPOUCXOJIUT, YTO TPH-
BOJIUT K HAPYIICHUIO CTAOWIU3aIlMU TPAHYJIIOMETPUIECKOTO cocTaBa ariomepata. [Ipu u3-
MeHeHuu ko3ddurmenTa 3akpyrieHHocTd Kz = 1 — 7,9 Xp Hocka Ouna rje mokasarenb p =
15 /D, (15 = 60 MM — paguyc 3akpyriaeHus Hocka 6una; D, = 1300 MM — ntuamerp poropa)
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MPOUCXOJIUT CHIDKEHUE MPOU3BOAUTEILHOCTH arioManuHbl. [Ipy HauaapbHOM TOJIOKEHUH
K3 = 0,64 uznoc 6mna Ha 50 MM mipuBeneT K yMeHbIineHuto Kz 1o 0,60. kcnepumMeHTaIbHO
YCTaHOBJIEHO, YTO YMEHbIIeHUE K03 uumenta 3akpyriennoctd Ha 0,01 BBI3BIBAaCT CHUXKE-
Hue 3¢ pekTuBHOCTU IpobiieHus arnomamuHel Ha 10 %, TakuM 00pa3om, mpu u3HOCce Ouia
Ha 50 MM (3a 68 cyToK) 3P peKTUBHOCTH poOiaeHus MoxkeT cHu3uThes Ha 40 %. Ho kak
cyuTaeT aBTOp paszpaboranHou apobuinku M.K. bopuckun [4], cHmwkenne 3¢HEeKTHBHOCTH
IpoOJIeHrsT poTopa OT MakCUMalnbHOU BennuuHbl Ha 40 %, mpu Tex ke yuciaax o00poTOB
poTOpa, HE TPO3UT 3HAYUTENIbHBIM CHI)KEHHEM MPOU3BOJAUTEIHLHOCTH arjOMallUHBL, T. K.
IpoOuIIKa UMEET TPEXKpATHBIN 3amac npou3BoAuTenbHOCTH. Ho kadecTBO apoOneHust 0y-
JIeT TMaJlaTh, BCICACTBUE YMEHBIIECHUSI YIAPHOTO MMITYJIbCA, TIPU STOM YBEITUUMBACTCS BbI-
xo1 ¢paxiuu 6o1ee 80 mm Ha 35 % u ppakuuu menee S mm Ha 15 % [5-6].

[lo pe3ynpTaTaM MPOBEACHHBIX HCCIEIOBAHUI MJIUTEIBHOCTh KaMIAHUU HEYNPOYHEH-
HbIX 3Be3A04ek potopa u3 ctanu 110I'13JI cocraBuser 90 cyTok, a st 3BE3A0UEK yIpOU-
HEHHBIX TBEPJbIM cIuiaBoM — 1548 cyTok, uto B 17 pa3 Beimie. TaBpoBoe ceueHue Ouna, 3a
cueT ynpouHeHus TBepabiM criaBoM TH 20 (pucyHok 2, B), cOXpaHsieT CBOIO (hopMy Ipak-
TUYECKH Ha BECh MEPHOJ dKCIUTyaTallu poTopHOW ApoOuiku. CienoBarenbHO, CTaOMIIb-
HOCTb T'PaHyJIOMETPUUYECKOI0 COCTaBa arjioMepara MOKeT ObITh oOecliedeHa Ha BCIO KaM-
MAHUIO arJOMallMHBI, TAKUM 00pa3oM, oOecrieunBasi CTaOMIbHBIA U POBHBINA X0/ IOMEHHOM
MeYH, YTO SBJSETCS YCIOBHEM SKOHOMHUYECKOW 3(PPEKTUBHOCTH YIIYUIICHUS XOJa TOMEH-
HOM 1euu [5—7].

[To ycnoBusiMm «MeTOMKM BIUSHUSL KQ4eCTBA ChIPhS U TEXHOJIOTMUECKHX (PAKTOPOB Ha
MPOU3BOJUTEIBLHOCTh U PACX0Jl KOKCa B JIOMEHHOU neuny, yreepxxaeHHort MULIIT PCOCP
ot 1994 1. [1], Ha KaXX bl IPOIIEHT CHUKEHUS MEJIOYH B CKHIIOBOM arjioMepare, T.e. hpak-
UM MeHee 2,5 MM, pacxol Kokca cHmxkaercs Ha 0,5 %, a mpou3BOAUTEIbHOCTh TOMEHHOM
Ne4yr B HOMUHAJIbHBIE CYTKHU yBelInuuBaeTcsa Ha 1 % 3a cueT MOBBILIECHUS! KaueCTBA UCIIOJb-
30BaHUSl BOCCTAHOBHUTEIBHOU CIIOCOOHOCTH KOJIOIIHMKOBOTO Ta3a, T.€. YJIYYIIEHHUs ra3o-
MIPOHMLIAEMOCTH IIMXThI JOMEHHOH €YM 3a CUET CTAOMIIN3alUU IPaHyJIOMETPUUYECKOTO CO-
cTaBa arjiomepara (pUCyHOK 3).

CuTOBBIN COCTaB CKUIIOBOTO arjioMepara 3a YCpPEeIHEHHBIH MepHoi padoThl JOMEHHOTO
nexa 2005-2210 rr. 70 u mocie ynpodHeHUs: O POTOPHON IPOOMIIKH TBEPIBIM CILIABOM,
npuBeJieH B Tabuie 1.

Tabnuma 1 — CuToBBIN COCTaB CKUIIOBOTO arjioMepaTa JIOMEHHOTO 1iexa

®pakius ariioMmepara, MM
0-5 5-10 | 10-25 | 25-40 | 40-60 | >60
YcepeaneHHsle JaHHBIE JO MEPOTIPUSATHUS 12,4 | 24,3 27,5 18,5 10,3 7

YcepeaneHHple JaHHBIC TTOCTIE CTAOMITN3AINH TPAHY-
JIOMETPUUYECKOT0 COCTaBa arjioMepara

[Teprompr paboTHI

10,5 38 31,5 11,5 5,5 3

W3 Tabnuubl 1 BUIHO, YTO NOCTE YIPOUHEHUS! OMJI POTOPHOM IPOOMIIKM TBEP/BIM CILIa-
BOM, (pakius ariomepaTa MeHee 5 MM yMeHbIIUTCs Ha 15,32 %, a ¢pakuus, onpeaensio-
1asi pOBHBIM XOJ JOMEHHOHM Meuyd M O0ecleuyuBaroas yIydlleHHe Tra30npOHHIIAeMOCTU
UXThI, yBenuuutTca Ha 34,17 %:

B pesynpTrare crabuianzanuu rpaHyJOMETPHYECKOIO COCTaBa arjoMepara, 3a cueT yI-
pouHenus 6un poropHoit Apodminku TH 20, B TOMEHHOM LieXe 03KUAeTCA:

a) YBEJIIMYCHHE MPOU3BOAMTEIBHOCTH APra3pp BCIenCTBUE YIydIIEHHUS Ta30MpOHUIIAe-
MOCTH IIKXTHI 32 CUET CTA0MIIN3ALIMY arjJoMepara i YMEHbBIICHUS MEJIOYU B IIUXTE

APFA?;.HP = (12,4 - 10,5) x1%= 1,9 %, (1)
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Pucynok 3 — Pa3pes u cxema paGoThl TOMEHHOMN TIEYH

0) cokpamienue pacxoaa kokca Ha 0,5 % AH pacx.xoxc TP YMEHBIIICHUH B IITUXTE aryio-
Mepara (ppaknuu MeHee 5 MM

AH PACX KOKC — (12,4 - 10,5) X 0,5% = 0,95 %; (2)

B) CHMKEHUE cTOoMMOCTH ariiomepata Ha 0,15 % 3a cyeT ynmpouHeHHs 3BE3[J0UE€K POTOp-
HOM APOOMIIKH, U3HOCOCTOMKOCTh KOTOPBIX BO3pocia B 4 pasa.

Benuuuna cHkeHHs OOIINX 3aTpaT HA MPOU3BOACTBO UyTyHa A
HUS CTOMMOCTH arjioMepara COCTaBUT

A3 s =1 arn X AL art X Kpacx arn X V. ayr /100, 3)
rae L arp = 964,83 — 1iena arnomepara, py0./T;

AL ary1 = 0,15 — mpoueHT CHUXEHHMS 1IeHa ariioMepara, %o;
K pacx arn = 1,495 — pacxon armomepata Ha 1 T uyryHa; V r. yyr = 4648000 — rogoBoii BbI-
MyCK YyTyHa, T/TOJI.

A3 s = 964,83 x 0,15 x 1,495 x 4648000/100 = 10 002 255,6 pyo0.

Cuamxenue cedbectouMocTd 1 T uyryHa ACury 3a CYET CHHIKEHUSI CTOMMOCTH arjioMepara
B a0COJIFOTHOM ¥ OTHOCHTEIIBHOM 3HAYCHUHU COCTABUT [8]:

A5Gy 10002255,6
\Y 4648000

r.9yT

3T A 6w 3@ CUET CHYDKE-

=2,15 py6./1,

AC arn —
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AC) = ACam _ 215 100-0,09 %
C 2392,97

qyT

rne Cyyr = 2392,97 — npou3BoACTBEHHAs! Ce0ECTOMMOCTD YyT'yHa, py0./T.

Benuunba CHIXeHHs OOMIMX 3aTpar Ha MPOU3BOACTBO A3°“i5, 3a CUET COKpAICHHS
pacxojia KOKCa COCTaBHT:

A3 6w = K pacx. koke X AH pacxxoke % I koke XV r.uyr /100,
rae k pacx. koxe = 0,428 — HOpma pacxofa Kokca Ha 1 T 4yryHa;

AHpacx xoxe = 0,95 — cokpalieHne pacxo/ia KOKca IpU CTaOMIIM3ALMU aTJIOMEPaTa;
I xoxc = 1142,4 — nena 1t kokca, py0./T.

A3 o = 0,428 x 0,95 x 1142,4 x 4648000/100 =21 590 076 pyo.

BenmnunHa CHKeHHsS ce0SCTOMMOCTH YYyryHa 3a CUeT COKpaIlleHHsS pacxoja KoKca
AC, ke B @OCOTIOTHOM M OTHOCHTEIEHOM 3HAYCHUH COCTAaBUT:

a6 A3ogw 21590076

ACES - — 4,64 py6./1,
Kok =Ty T T 4648000 Py
0w A
ACL = Crowe = %64 150019 %,
C 2392.97

ayr
N3meHenne oObemMa MPOU3BOACTBA YyryHa AVyyr 3a CH4eT pocTa MPOU3BOIUTEIIBHOCTH
JOMEHHOM II€YU COCTABUT:
Aqur = Vr X APFA3.HP /100 =4 648 000x 1,9 /100 =88 312 1.
Y CIIOBHO-NIOCTOSIHHBIE 3aTpaThl cocTaBUian 941527,52 Teic. py0. Ha BeCh BBIIYCK WU
202,57 py0./T, T.e. BO3MOKHasi BEJIMYMHA CHUKEHUS YJEIbHBIX YCIOBHO-IIOCTOSHHBIX 3a-
TpaT COCTaBUT:

Y3y 941527520
A3 = V3 oer = e =202,57 =3,78 py6./1,
PR NV AV, 27 Geaso00r 88312 Y

rae Y3§,TCH‘HOCT = 202,57 — ycIIOBHO-IIOCTOSIHHBIE 3aTpaThl Ha 1 T 4yryHa, py0./T;

V3§,%ﬁ‘HOCT= 941527,52 — ycnoBHO-TIOCTOSIHHBIE 3aTPaThl HA I'OJOBOM BBIYCK 4YyryHa,
py0./Tox;

AY3 3,78
_ YCILIIOCT 5 _
ACyenmocr = C = 2392.97 x100=0,16 %.

qyT

Onpenenum ob1iee CHUKEHUE Ce0ECTOMMOCTH B PE3YNbTaTe peaiu3aliii MEpOIPUSITHS

YACuse. = 2,15+ 4,64 + 3,78 = 10,57 py0./T,

> AC,=0,09 + 0,19+ 0,16 = 0,44 %.

Takum o0pazoM, cTabuin3anus TpaHyJIOMETPUYECKOTO COCTaBa arjoMepara, yiaydiias
XOJ TJOMEHHOU Te4H, 00ecrevria CHIKEHUE ce0eCTOMMOCTH TOHHBI 4yryHa Ha 0,44 % wnn
3a ycpenHeHHbid nepuoa — Ha 10,57 py0./T. CHuKEeHHEe ce0eCTOMMOCTH YyTyHa MOJYYeHO B
pesynbTarte [8]:

e CHWXeHUS 1eHbl arnomepara Ha 0,15 %, 3a cuer yBenm4eHHs Cpoka CITyKObI 3BE3/109EK
POTOPHBIX APOOHIIOK arjioMepara, 4To JaeT CHIDKEHHE ce0eCTOMMOCTH YyryHa Ha 2,15
py0./T unu 0,09 %;

e cokpalleHus pacxona kokca Ha 0,95 % , 94TO NPUBOJUT K CHUKEHHUIO ce0ECTOMMOCTHU
gyyryHa Ha 4,64 py0./T unu 0,19 %;
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® VBEJIHWYCHUS MPOU3BOIUTEIHHOCTH JOMEHHBIX meued Ha 1,9 %, uto maer 3,78 py0./T

i 0,16 % skoHOMHH ce0ECTOMMOCTH.

NHTeHCUBHOCTH BIUsHUA (AKTOPOB Ha CHI)KEHHE ce0ecTOMMOCTH | TOHHBI YyryHa Olie-
HUBAETCSI MIPOILIEHTOM M3MEHEHUsI CEOECTOMMOCTH TOHHBI Yyr'yHa MPHU W3MEHEHUU (dakTopa
Ha 1 %, T.e.:
® CHW)XEHHE IIeHbI ariomepara Ha 1% npuBOAUT K CHIKEeHUIO cebecTonmoct Ha 0,6 %o;
® COKpallleHHe pacxoja kKokca Ha 1 % nmpuBoauT K cHUkeHHto cebectoumoctu Ha 0,47 %;
® yBEJIHMYEHHUE MTPOU3BOIUTEIHHOCTH ey Ha 1 % MPUBOIUT K CHMKEHUIO CE0ECTOUMOCTHU

Ha 0,08 %.

Hanbonee nHTEeHCUBHBIM (DAaKTOPOM, BIMSIONIMM Ha CHMIKEHHE ceOecTOMMOCTH 1 T 4y-
T'yHa, SBJISIETCS JajdbHelIlee CHIDKeHHE IIeHbI araomepara. OO0muii 3koHOMUYeCKuid 3P ekt
(D) OT mPaKTUYECKOTO MPUMEHEHHS YIPOYHEHHBIX OMJI POTOPHBIX JPOOUIIOK B YCIOBHOM
rony (yImyuieHHas BbIr0/ia) COCTABUII:

_ CT. a KOKC 1 _
306Hl - A3 ! Fn06111 + A3 06111 + Y3y1;;_]'['noc"[ X AV qyvr —

=10 002 255,6 + 21 590 076 + 202,57 x 88312 =49 481 693,44 py6./rox;
Or = (Vi + AV yyr) X ACys.. = (4648000 + 88312) x 10,57= 49 968 092 py6./rox.

Tabnuna 2 — Jlanublie 11 pacyeTa NpUpocTa NPUOBLIN U PEHTa0CIbHOCTH

O6o3naue- | o ynpousne- | [Tocne ynpou-

Hoxasaremn HUSA HUS HEHMUS
Cebecroumocts 1 T uyryHa, py0./T Cit 2393 2377,35
Llena 1 T uyryna, py6./T it 2967 2978.,5
['onoBoii BBITTyCK UyTryHa, THIC. T/TOJ Vr 4648 4736,3
OO0BeM MPOU3BOMCTBA B ONTOBEIX IIEHAX, THIC. PYO. Qr 13790616 14107105
CebecToMMOCTh TOJIOBOTO BBIMTYCKA, THIC. PYO. Cr 11122664 11259871
IIpuGbsuTE GamancoBas (BajoBas), THIC.pYO. ITgan 2667952 2847234
Jost npuObUIM B CTOMMOCTH BaJIOBOH MPOTYKIINH, o rp 19,3 20,18
CTOMMOCTB MTPOM3BOACTBEHHBIX (JOHIIOB, THIC. PYO. K 5057371 5057371
CpenHeronoBasi CTOMMOCTb KalluTaIa, ThIC. pyo. OK 2029535 2029535
HopmaTtus 000pOTHBIX cpeAcTB, ThIC. pyO. ocC 3027836 3027836
PenTabenpHOCTS TPOIYKITHH, R 52,75 56,30
AOCOIOTHBIN MTPUPOCT MPUOBLIH, THIC. PYO. AIT 45, 179282
OTHOCHUTENBHBII TPUPOCT MPUOBLTH, %o AIl % 6,72

BeiBOABI

1. Takum 0Opa3zoM, cTabuiIM3alMs TPAaHYJIOMETPUYECKOTO COCTaBa arjioMepaTa mpuBesia
K TIOBBIIIEHUIO coepxanus ¢ppaxmun 5+25 mm Ha 34,17 %, cHu3nuna conepkaHue MEIo4YH
B IIMXTE JOMEHHOU meun Ha 15,32 % u obecrneunia CHIKEHHE Ce0ECTOMMOCTH YyTryHa Ha
0,44 %.

2. Haubonee nHTEHCUBHBIM (haKTOPOM, BIHSIIOIIMM Ha CHIKEHHE ce0ecTouMOocTH 1 T uy-
T'YHa, SIBJISIETCS JaJIbHEHIIee CHIDKEHHE 1IeHbI arfoMmepara. O0muid SKoHOMIYeCKit 2P ekt
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(D) OT mpaKTUYECKOTO MPUMEHEHHS YIPOYHEHHBIX OMJI POTOPHBIX JPOOUIIOK B YCIOBHOM
rony (ymymieHHas Beiroaa) coctaBui 49 968 092 pyo.
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B3AUMOJIEMICTBUE BY3A U CCY3A, KAK ONPEJAEJISIIOIIAN ®AKTOP
MOBBIINEHWUS KAYECTBA TPO®ECCHOHAJIBHOM MO OTOBKHA
KOHKYPEHTOCIIOCOBHOI'O CITEITUAJIUCTA

IIpesunentom Poccun B.B. IlytuHbIM 4eTKO OmpenesieHsbl 3aJadyd, KOTOPBIE MPEACTOUT
pemarb B OirpKalIMe roabl: — JajdbHEWIIass MOACPHU3AIMS, TTOBBIIIEHUE TPOU3BOIUTEIb-
HOCTH TPYZa, CO3/JaHUE HOBBIX BBICOKOTEXHOJOTUYHBIX pabOYMX MECT, MEePEnoAroToOBKa pa-
OOTHUKOB MPOGECCHOHAIBHOTO 00Pa30BaHUS.

KemepoBckas 061acTh SBISIETCS OMHUM M3 HanOoJiee pa3BUTHIX peruoHoB Cubupu, 00-
JacTh 3aHUMaET MEPBOE MECTO MO J0OBIUE U pa3BeIaHHBIM 3amacaM yrist B Poccun. DxoHo-
MHKa 00JaCTH OpUEHTHpOBaHa Ha 3KkcnopT. bonee 80 % 3apyOekHBIX MOCTABOK YIVISl MPH-
xonutcs Ha Kysbacc. [Ipoxykuust BoctpeboBana 85 crpaHamu.
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Pacrymue nHpopManMoOHHBIE TOTOKH M BBICOKOTEXHOJIOTUYHBIE TTPOU3BOJCTBA TPEOYIOT
CHEIHMAINCTOB C MIHUPOKUM 0a30BbIM YPOBHEM OOPAa30BAHHOCTHU, YTO BO3MOXHO TOJIBKO MPHU
MOBBINIEHUU KadecTBa MPOPECCHOHAIBHOTO 00pa30BaHUSI U €r0 COOTBETCTBUSI CTPYKTYpE
MOTPEeOHOCTEH PhIHKA TPY/A.

B HOBOII 00pa3oBaTeIbHOM MOJUTHKE 0CO00€ 3HAUCHHE MPUIACTCS YKPETUICHUIO CBSI3e
MEXIY YUPEKISHUSIMH cpeaHero npodeccuonanbuoro oopazosanus (CIIO) u Byzamu. 310
O04YeHb BaXKHO, MOCKOIbKY CIIO ceromus sIBISIETCS OMHON M3 CaMbIX TUHAMUYHO Pa3BUBAIO-
IIUXCS CTPYKTYP, HO HYXIAETCA B CYIIECTBEHHO OoJiee TIIyOOKOM pedOpMHUpPOBAHUU, YEM
BbIclIee oOpa3zoBaHue. Peub maeT 00 ycTapeBIIMX MpolENypax, KOTOpblE OTPHUIIATEIHHO
BIIUSIIOT HAa CTAHOBJICHHE CTaHIAapTOB, pa3pa0dOTKy y4eOHBIX MPOTPaAMM U KaK CIEJICTBHE Ka-
YECTBO MOATOTOBKU CIEITUATICTOB.

VYyactue Beaymux ydeHnlx Kyszbacca B oOecrneueHnu 3¢(PeKTUBHOTO (PyHKIIMOHHPOBA-
Hus U pa3BuTHs cuctembl CIIO B KOHEYHOM HTOTrEe JOHKHO CIIOCOOCTBOBATH MOBBILICHUIO
KadecTBa 00pa30BaHMsI BBITYCKHUKOB CPEIHETr0 MpodheCcCHOHATBHOTO 00pa30BaHusl.

Conponoruyeckiue HMCClIeoBaHUs, MPOBEACHHBIE cpeau pabotomareneit KemepoBckoit
obmactu nmokasanu, 4to 40 % W3 HUX HE JAOBOJbHBI KAY€CTBOM IOJIFOTOBKU CIHEI[MATHCTOB
cucteMbl CI1O u 30 % kauecTBoM noArotoBku cnenuaiucto cucteMsl BI1O. Corpynnuue-
CTBO MpemnojaBaTeliell CUCTEMBI BBICIIIETO M CPETHETO MPOdeCcCHOHATBHOTO 00pa30BaHUs B
yenoBusax peanuzaiun @I'OC HOBOro MOKOJIEHMSI, HA Halll B3MJIAJI, TO3BOJIUIIO Obl PEUIUTh
3Ty NpoobIemy.

B cucreme CITO ¢ 6oabImiM TpyIoM HIIET MPOIIECC peaau3aliid HHHOBAIMOHHBIX TEXHO-
Joruii B 00pazoBaTelIbHOM cpesie BO BCeX MpeAMETHbIX obnactax. [loaTomy onbIT npenoaa-
Bareseil Beaymux By30B Kysz0acca mor Obl OBITH BecbMa mojie3eH. Peub uaeT He TOJBKO O
pa3paboTke nmpodecCHOHANBHBIX MOJYJICH, HO U TaKOW MPEAMETHOW O0JIaCTH, KaK HaIpH-
Mep, UHOCTPaHHBIN sI3bIK. B COBpEMEHHBIX yCIIOBUSAX pa3padOTKa MPOrpaMm HOBOTO TOKO-
JICHUS! 110 UHOCTPAHHOMY SI3bIKY U B OCOOCHHOCTH CO3JaHHE METOAMYECKOTO, OLIEHOYHOTO
MaTepuaja HeBO3MOKHO 0e3 SKCIEPTHOM OLIEHKH CIeluaInucTa B TOW WM MHOU mpodec-
CHOHAJILHOM 00JIaCcTH, 0COOCHHO, KOTJ]a UMEET MECTO MPUMEHEHNE TaKUX MHHOBAIIMOHHBIX
00pa30BaTeIbHbIX TEXHOJIOTUH, KAK METO]I MPOEKTOB, METO/ Keic-CTaau, 1e0arhl, pa3BUTHE
KPUTHUYECKOTO MBIILJICHUS Yepe3 YTEHUE U MUCHMO.

Konmnenmust o0y4ueHus: B TEUCHHE BCEH KU3HU aKTHUBHO NMPOHHUKAET B JEATEIBHOCTH 00pa-
30BaTeNIbHBIX CTPYKTYP B OpPME pa3IMUHBIX UHHOBAIIMOHHBIX MOJICTICH.

B pamkax penienust JaHHOU npoOieMbl COTpyAHUKAMU Kadeapsl ekTpoMexaHuku Cuo-
'Y u npenogaBarenem [IpokonbeBckoro ropHoro koiemka uM. B.I1. Pomanosa pa3pabo-
TaHa MporpaMMa 1O MHOCTPAHHOMY SI3BIKY, HampaBlieHHAs Ha oOydeHue mpodecCHOHATb-
HOMY OOILIEHHUIO TIO CMEIHATIbHOCTH TEXHUUYECKasi HKCIUTyaTalusl U 00CIyKUBaHUE IEKTPH-
YECKOro M 3JIEKTPOMEXaHMYECKOro 00OPYIOBaHUSI U aKTUBU3ALMIO CIIOCOOHOCTEH K camo-
Pa3BUTHIO OOYYAIOIIMXCS, YTO PEIIAeT YPE3BBIUYAWHO aKTyaJIbHYIO MpoliieMy mpodeccro-
HaJBHOTO 00pa3zoBaHus — MpobiIemMy NMpodecCHOHATEHON MOTHUBAILIUU, KOTOPAasi OTPEIEIIsIeT
MO3UTUBHOE WJIM HETaTUBHOE OTHOIICHHE K U30paHHOM npodeccuu.

[Iporpamma co3naHa Ha OCHOBE pa3paOOTaHHON aBTOpaMM KOHUEMIUU MOJATOTOBKH CIie-
[IUATMCTOB B cHCTEMax MpodeCCHOHAIBHOTO 00pa30BaHUsl U OPUEHTUPOBAHA HA MIPUMCHE-
HUE WHHOBAIMOHHBIX 00pa30BaTeNbHbIX TEXHOJOTUH MPU OpraHU3allUU aAyAIUTOPHOM U ca-
MOCTOSITEIHHOM pabOThl 00YJArOIITUXCS.

AHanu3 pe3yinbTaToB MCUXOJIOTO-TIEIarOTMYeCKUX UCCIEI0BAHUMN, MPOBOUMBIX HAMH Ha
MPOTSKEHUH TOCIEAHUX 15 JIeT CBUACTENHLCTBYET O TOM, YTO OOYyYaroluecs B CUCTEMax
CPEIHEro M BBICHIETO 00pa30BaHUs 0071aal0T BHICOKUMHU MOTEHLIHUAIBHBIMU BO3MOXKHOCTS-
MU, HO UX peaju3alus SBIIeTCS HeJOCTATOUHOM MO Py IPUYUH, 8 UMEHHO:
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uHTeHCH(UKaLKs yueOHOro mporiecca, a He ero 3P PEeKTUBHOCTS;

oOydeHue 6e3 ydeTa JUYHOCTHOTO MOTEHI[Maa 00yJarolnuxcs;

OTCYTCTBHE 00Pa30BaTEIbHON KYIbTYPHI;

OTCYTCTBHE MEXaHH3MOB ¥ YCIOBHH JIUIsl BIMSIHHUS 00YYarOIIUXCsl Ha CBOE 00pa30BaHMUE;
npo0ieMbl 00pa30BaTeIbHON KOMMYHHKALMU — OOyYaromuecss He XOTAT YYUThCS Tak,
KaK UX y4Yar;

MOJIEIIH, JIeXKAIIME B OCHOBE Mepelayn 3HAHWH, HE COpa3MEPHBI BHI30BaM 00Pa30BaHUIO;
e (haKTUYECKOE OTCYTCTBHE TBOPYECKOW OOpA30BATEILHOW CpPEIbl, YTO HE CIIOCOOCTBYET

Pa3BUTHIO MOTEHIIMAJIA IMYHOCTH, €€ MPO(PECCHOHATBHBIX CIIOCOOHOCTEIA.

CornacHo pa3paboTaHHON KOHIIEHINH, B y4€OHOM MpPOIecCe HEOOXOAMMO PEaM30BBI-
BaTh TPU TPYNIIBI MEAArOTHYECKUX TEXHOJIOTUH — MCCIIE0BAaTeILCKON, MPOSKTHOM, OpraHu-
3a1uu 00pa30BaTeIHLHOTO MpoIiecca.

YenoBeK — CIOKHAS CaMOOPTaHU3YIOIIASCS CHUCTEMa, Pa3BHBAIONIASICS 110 BHYTPEHHUM
3aKOHAM CaMOOPTaHU3AlUHN U COIHAIBLHBIM BIUSHUSIM KOMMYHHKATUBHBIX Cpei o0IIecTsa.
Takue cuctembl c1a00 MONBEPKEHBI BIMSHUEM M3BHE M MEHSIOT CBOE COCTOSIHUE TOJIEKO B
30HE CBOMX BHYTPEHHUX CMBICJIOB. [lenaror B 3TOM mpencTaBIeHUH MPEBPAIIaeTCs B JIHY-
HOCTbh, TIO/ICKa3bIBAIOIIYI0 O0y4YaroImeMycsi IPaBUIbHBIC HANPABICHUS PAa3BHUTHUS, BBIOOD U
KOHKpETHAsI pean3aius KOTOPhIX OCTAETCS 3a 00yJaromeMycs.

OcHoBHOM (pyHKITHEH MperofaBaresis CTAaHOBUTCS COJIeHCTBHE 00pa30BaHUIO 00yJarolie-
rocsi, T.e. CO3JaHUE CPEACTBAMHU TEJArOTHYECKON AEATEIbHOCTH YCIOBHUU IJII CaMOCTOS-
TEIBHOCTH, TBOPUECTBA, OTBETCTBEHHOCTH YUEHHMKa B 00pa3oBaTeIbHOM Iporecce, GopMu-
pPOBaHUs y HETO MOTHBAIIUY HETIPEPHIBHOTO 00OPa30BaHUsI.

B cooTBeTCTBUMUM C COBPEMEHHBIMU TPEOOBAaHHSIMHU IPETIOJABATENb TOJDKEH MEPEXOAUTh
OT TPAHCISIMK 3HAHUH M CIIOCOOOB JEATENIFHOCTU K MPOSKTHPOBAHUIO MHIUBHYaTIbHOTO
MapIIpyTa UHTEIUIEKTYaJIbHOTO M JJMYHOCTHOTO Pa3BUTHS KaXKIOTO OOydJaromIerocs U meja-
TOTUYECKOHN TOAIEPKKE TIPOIBIKCHHSI YIAITUXCS TI0 MHAWBHIyaJTbHOMY 00pa30BaTeIbHOMY
MapHIpyTy.

Pa3BuTHe MHAMBHYaTFHOCTH MMPOUCXOMUT HA MPOTSHKEHUH KU3HEHHOTO ITyTH YeIIOBEKa.
WuauBuyanbHOCTh MPUOOPETACTCS B PE3YNIBTATe BOCIUTAHUS, BIUSHUS KYJIBTYPHI, TTOITY-
4aeMoro o0pa3oBaHus, B MPOLIECCE COIMAIN3ALINY, PA3BUTHS IOTEHIMANIA TUYHOCTH. B co-
BPEMEHHOM 00pa3zoBaHuM Poccuu packpbITHE CIOCOOHOCTEH yYalIuxcsi ¢ HEIaBHUX IOP
CTaJI0O IPUOPUTETOM TOCYIAPCTBCHHOH MOJMTHUKU. BMecTe ¢ 3TUM ToKa ere He Mpruoopesio
MacCOBOTO TpakTH4ecKoro pemeHus. Cucrema o0Opa3oBaHUs JODKHA OBITH OPUEHTHPOBA-
HHE Ha Pa3BUTHE MHIUBHUIYaIbHOCTH, JOJDKHA 33]1aBaTh ICHHOCTh JINYHOCTH M HPaBCTBEH-
HBIC OPUEHTHPBI IS YIAIIAXCS.

HeoOxomuMo MCTONb30BaTh TEXHOJIOTHH, KOTOPHIE COOTBETCTBYIOT HOBOHM TMemarorude-
CKo# punocoduu u, mpexzae Bcero punocopur 06pa3oBaTEIbHBIX HENEH:

e He popMUpOBATH TApMOHUYECKYIO JITYHOCTD, & CO3/IaBaTh YCIOBHS ISl CAMOAKTYallu3a-

IIUU U cCaMOpealin3alliy yJamerocs;
® HE JaTh 3HAHMS 10 KOHKPETHOMY TPEAMETY WM TeMe, a MPEIOCTaBUTh BO3MOXHOCTh

IUIT KOHCTPYUPOBAHUSI COOCTBEHHOTO 3HAHUS, ISl CO3/IaHUSI CBOETO IEJIHHOTO 00pasa

MUpA;
® HE IMPOKOHTPOJIUPOBATH U OICHUTH CICIIAHHOE, a PEAIN30BhIBATh BO3MOXKHOCTH CaMO-

OLICHKU ¥ CAMOKOPPEKIINH;
e He copMHpOBATh YMEHHE, a TOMOYb BHIPA00OTaTh HABBIKM MHTEIUICKTYAJIBHOTO TPYIa,
NPEAOCTABIAS YYalIMMCs MPaBO Ha OMMOKY M MPaBO HA COTPYJHHYECTBO B IMOUCKAX
KIIFOYEN U CMBICIIA.
Texnomorust 00pa3oBaHuUs JOJDKHA PEIIATH 3a0a4H:
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® JIMYHOCTHOT'O CAaMOPa3BUTHS;
e 00pa3zoBaTeIbHOM MOTHBALIMK: TOBBILICHUSI HHTEpECa K Mpolieccy 00ydeHUs] U aKTUBHO-

r'0 BOCIPUSITHS Y4eOHOTO MaTepHana;

¢ (yHKIMOHAJIBHON IPaMOTHOCTH U KPEATUBHOCTH: HABBIKOB U YMEHHUSI TBOPYECKOTO TO-
CTH>KEHHSI U OCMBICIIEHUSI.

MogepHu3zanus 00pa3oBaHus, MEPexo]l K KOMIIETEHTHOCTHOMY OOpa30BaHUIO OMPEIEIIH-
JM BCECTOPOHHHMM MHTEpPEC K TAKOMY METOJY MHTEPAKTHUBHOTO OOy4YEHHUs CTYJIEHTOB Kak
MIPOEKTHpOBaHUE. METOA NMPOEKTOB pacCMaTpUBAETCS KaK CPEICTBO IS PAa3BUTHUS KOMIIE-
TeHIMi. ba3oBas xapakTepuCTHKa KOMIIETEHIIMH CBS3aHa CO CIIOCOOOM ee (OPMHPOBAHUSA:
OHa (popMHpyeTCsl U MPOSIBISIETCS] TOJIBKO B IMpOLIeCcCce EATEIbHOCTH, a €€ KaYeCTBO OIpe-
NeJIeTCsl MEPOM BKJIFOUEHHOCTH B JI€ATEIBHOCTh. 1103TOMY Ha METO MPOEKTOB BO3JIAraroT-
Csl OTPOMHBIE HAJIEXKbl, CBA3AHHBIE C €r0 BO3MOXHOCTSIMH OPIaHHM30BBIBATH OOyu€HUE B
npolecce AesTENbHOCTU, pPa3BUBaTh CIIOCOOHOCTh MPUMEHSTh 3HAHUS, YMEHUS M HaBBIKU
JUIS pellieHUs MPaKTUYeCKuX 3aaa4. HampasiieHuss mpoeKTHOM J1eATeIbHOCTH pa3padarbiBa-
IOTCS TIperoiaBaTesiMu KadeApbl COBMECTHO C MPENoaBaTesieM HHOCTPAHHOTO S3bIKa KO-
JeKa ¢ LENI0 MAaKCUMAIBHOTO MPHOMMKEHHUs K Oyaymieil mpoQeccHoHaIbHON esATeIbHO-
ctu. [IpenonaBarenu kadeapbl BHICTYNAIOT SKCIEPTaMU MPU OLIEHUBAHUU PE3YIBTATOB MPO-
€KTOB, YTO 0COOEHHO 3HAUYMMO JIJISl CTYJIEHTOB CCYy3a.

[IpoexTHast pabora uMeer nBa pe3ynbrara. [lepBblil — CKPBITBIA — 3TO MEAArOTUYECKUN
3¢ (deKT OT BKIIOUEHHS YJalllUXCs B «J100bIBAaHHE 3HAHUID» U UX JIOTHUECKOE MPUMEHEHHE:
(dbopMUpOBaHHE JTUYHOCTHBIX KaueCTB, MOTHUBAIIUHU, pe(PIEeKCUN U CAMOOIICHKH, YMEHUS Je-
JaTh BHIOOP M OCMBICIATH KaK MOCEACTBUS TaHHOTO BHIOOPA, TaK U Pe3ylbTaThl COOCTBEH-
HOW JesITeTbHOCTU. BTOpOH — BBIMONMHEHHBI MPOEKT, MPUYEM HE 00BEM OCBOCHHOW HH-
dbopManuu, a TpPUMEHEHUE €€ B JeATeNbHOCTH. PeabHbIM pe3ylbTaToM 371ech OyIeT ypo-
BEHb BOIUIOUIEHUS 33yMaHHOI'O B Marepuae.

Uccnenoanus E.C. [lonar moaTeepkatoT, 4TO MPOESKTHOE 00yUeHUE Pa3BUBACT:
® uccrenoBaTelbCKue yMEHUsS (YMEHHS aHAIU3UPOBATh MPOOJIEMHYIO CUTYAIUIO, BBISIB-

JIATh TIPOOJIEMBI, OCYIIECTBIISITH OTOOP HEOOXOAMMOM MH(POPMALIMH, TIPOBOAUTH HAOIIO-

neHue, (PMKCUPOBATh U aHAIM3UPOBATH PE3YJIbTATHI, CTPOUTH THIIOTE3BI, JEJIATh BBIBO-
Ibl);

e ymeHHue paboTaTh B KOMaHj€ (MMPOMCXOAUT OCO3HAHWE 3HAYMMOCTH KOJUIEKTUBHOM pa-
OOTBI JJIsl TOJTyYEHUs Pe3yJIbTaTa, poJikd COTPYAHUUECTBA, COBMECTHOM JEATEIBHOCTH);

® KOMMYHHUKAaTHBHbIE YMEHUS (YMEHHMSI HE TOJIbKO BBICKA3bIBATh CBOIO TOUKY 3PEHUs, HO U
BBICITYIIMBATh, IOHUMATh JIPYTyI0, YMETh B Cllydyae HECOIIACHS] KOHCTPYKTUBHO KPUTH-
KOBaTh aJbTEPHATUBHBIA MOAXOJ IS TOTO, YTOObl B UTOTE€ HAWTH peIlleHHEe, CUHTE3U-
pymolee, yepKUBarolee MO3UTUBBI KaXK10T0 PEITIOKEHU).

[Ipumenenue MeToa MPOEKTOB CYIIECTBEHHO MEHSET 00pa30BaTeNIbHYIO MPAKTUKY. Tpa-
IUIMOHHAS TpaKkTUKa o0ydeHHs W 0Opa3oBareibHasi MPOCKTHAS NEATEIbHOCTh MPUHIIUIIH-
aJbHO OTJIMYAIOTCSI KAYECTBOM BOBJICUEHHOCTH YYAaCTHUKOB B COBMECTHYIO JEATEIbHOCTD.
Ecnau B 01HOM — UCIIOJIHEHHE, TO B IPYTOM — JIMYHAsI BOBJICYEHHOCTh B MOPOXKIEHUE IPO-
€KTHBIX UHUIUATHUB, 3aMbICJIOB IPOEKTHOM J1€ATEIbHOCTH.

Komnerenuuu, popMupyeMble B polecce NpoeKTHOW 00pa30BaTeIbHON NEATENbHOCTH,
Pa3BOPAYMBAIOTCS IOCTENEHHO U OTPAXKAIOT:
® BOBJICYEHHOCTH B IOPOKJIEHNUE IPOEKTHBIX, 00pa30BaATEIbHBIX NHUIUATUB;

e BOBJICYEHHOCTH B IIPOLIECC Pa3pabOTKU U peaanu3aliy IPOEKTa;
® BOBJICYCHHOCTH B OpraHHU3AIHIO peICKCHH U IOCTPOSHHSI MPOEKTHOM IEATEIbHOCTH.

[IpoekTHbIE KOMIETEHIIUU MOT'YT (POPMUPOBATHCS U B YCIOBUSX, KOIJIa MPOEKTUPOBAHUE

paccmarpuBaeTcs He Kak cojepikaHue oOpa3oBaHUsl, a Kak CPEICTBO (Hampumep, Uil Mo-
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CTPOGHHUSI CaMOCTOSITEIbHONW pabOThI CTYICHTOB B paMKax ydeOHbIX KypcoB). Ilpu stom
(bopMUPYIOTCSI KOMIIETEHIIMH, KOTOPbIE 00€CIIEUYNBalOT TOTOBHOCTh CTY/IEHTA BKJIIOYAThCS B
MPOCKTHUPOBAHUE, CTABUTH U pelIaTh MPOOJIEMbI, CAMOCTOSTEIIBHO OPTraHU30BhIBATH 00pa3o-
BaTEJIbHYIO JIESTEIBHOCTb.

[IpoexkTHbIE KOMIIETEHLIUHA MOTYT OTPaKaTh CJIEIYIONINE YPOBHH CPOPMUPOBAHHOCTH:
® YYACTHUK MPOEKTA, UCTIOJHUTEINb MPOCKTHBIX 3a/1a4;
® YYACTHUK pa3pabOTKH MPOEKTa, MOCTAHOBIIUK MpoOIeM, 1elie, pa3paboTuuK CpesCcTB

MPOEKTHOM AEATEIBHOCTH;
® OpraHu3aTop MPOEKTa, yIpaBieHue pa3paboTKOM 3aMbIciia U peaau3aluen MpoeKTa.

e Bo3moxnoctu ¢opMUpOBaHUS MPOEKTHOW KOMIETEHTHOCTH B OOpa30oBaTENbHOM Jesi-

TEJIBHOCTHU CYILIECTBYIOT, €CIIU:
® CyIlEeCTBYET 0Opa3oBaTeNIbHAS YCTAaHOBKA Ha ()OPMUPOBAHUE MPOCKTHBIX KOMIIETEHITUH;
®  CO37ar0TCsl yCIoBHUsS (POPMUPOBAHHMSI MPOCKTHBIX KOMIETEHITNI: MOJIEIbHBIC CUTYAIIUH,

BOBJICUCHHUE B MPOLIECC MPOCKTUPOBAHUS;
® caMOCTOfATeNIbHasi po0OTa CTYIEHTOB IO OPraHU3alMK MPAKTUKHU pa3padOTKH MPOEKTOB;

UCTIOJNIL3YIOTCSI Pa3InYHbIe OpraHU3alMOHHBIE (POPMBI U METOMBI OpPTaHHU3AIlUU CaMO-
CTOSATEITLHOW 00pa30BaTEILHOMN NEeATETLHOCTH.
dopmupoBaHUE MMO3HABATEIHLHOW CAMOCTOSTEILHOCTH CTYICHTOB U YMEHHUs paboTarh B
KoJIJIeKTUBE OyAeT 2((EeKTUBHBIM MPU aKTUBHOM YYacCTHHU BCEX CTYACHTOB B yueOHOU jaes-
TEIBHOCTH, JIJISl Yero IMOCJEIHSS JAOKHA ObITh MOTHBUPOBAHHOW M JIOCTATOYHO HMHTEpEC-
HOW. JIMYHOCTHO-OPHEHTHPOBAHHOE OOIIEHHWE NpEeBpaliacTcs B JMYHOCTHO-MOTHUBHPO-
BaHHBII MPOIECC B TOM Cydae, €CIM CTYJEHT HE UMUTHPYET JIeATEIbHOCTb, @ TBOPYECKH €€
OpraHH3yeT.

B pamkax camocTosTensHOW pabOThl CTYIEHTAM MPEIOCTaBISETCS BO3MOXKXHOCTh CHU-
MaTh BUACO(DUIBEM Ha OCHOBE MPOIACHHOTO Marepuana. OunbM mpencraBisieT co0oil Boc-
MPOU3BEACHUE YYACTHUKAMU PECAITBHOU MPAKTUYECKON ACATEILHOCTHU JIFOJIEN, CO3/1aBasi TEM
CaMbIM YCJIOBHsI peanbHOro obmieHus. CieHapuii ¢puiabMa COOTHOCHUTCS C JEHCTBYIOIUM
y4eOHUKOM, OJHAKO MPHU 3TOM OTCHSTBHIM MaTrepuaj MpU3BaH KOHCTPYUPOBATH, JOMOIHSITh U
pa3BHUBaTh MaTepuan yueOHUKa JIJIsl TOTO, YTOOBI MOMOYb CTYIEHTaM OCO3HAaTh CBOU JIMYHO-
CTHO-TICUXOJIOTUYECKHE KaYeCTBa U CIOCOOBI TOCTHKEHUS LieJieil 00ydYeHUs ¢ y4ETOM 3THX
Ka4eCTB.

B npornecce paboTel TpOBOIUTCS HCCIEAOBAHNUE TOTO, KaK BIMSIET MHHOBAIIMOHHAS Cpenia
Ha pa3BUTHE y 00YyUYAIOIIUXCS CACAYIOMNUX YMEHUM.

Hnousuoyanvnvle ymenus: paclIMpeHHe TOHATHUS yCIeXa, CaMOYBa)XCHHE U YBa)KCHHUE
Ipyrux; 3HaHue ceOst (OLEHKAa CBOMX CHJIBHBIX U CIA0BIX CTOPOH), POCT YBEPEHHOCTHU B Ce-
0e, 3peoCTH U OTBETCTBEHHOCTH; CIIOCOOHOCTh MOJy4aTh MH(GOPMAIHIO Yepe3 0O0paTHYIO
CBSI3b; YMEHHUE HAONIOaTh U (PUKCUPOBATH PE3YJBTATHI.

I pynnosvie ymenus: MIOHUMaHUE TOTO, KaK pabOTaeT rpymma; CriocOOHOCTh peliars 3aja-
YH; [JIAHUPOBATh, YCTAHABIMBATH NMPUOPHUTETHI, KOHTPOJIUPOBATH CBOE BPEMs, IPUHUMATH
pEIICHHUS.

Oco0yr0 3HAUNMOCTh UMEET OpPraHu3aIus peIEKCUU TIEAaroroB U CTYICHTOB.

B nwmcre peduekcuun, MpoBEICHHON MO0 UTOTaM MPOSKTUPOBAHUS CPEAM YUAIIUXCS KOJI-
JIe/IKa, Ha MOCTaBJIECHHBIE BOMPOCH ObUIM JaHBI CIEAYIOUIUE OTBETHI:

UTto HOBOTO 51 y3HaN B XOZ€ MPOEKTa:

e 0 npeamete npoexra — 15 %;

® 0 TOM, KaKk paboTaTh HaJ MPOSKTOM, O CBOMX (DYHKIUAX B TIpoeKTe — 85 %o.
UeMy s HayduJICcs B XOJI€ peasi3alllK MPOEKTa:

e 0odopMIATH CBOI 3ambicenn — 74 %;
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e [IOHMMaTh, aHaIU3UpoBaTh — 26 %.
Yro 51 y3HaI, TOHSUI PO ceds B XO/I€ MPOEKTA:
OCO3HAHUE HEXBATKU 3HAHUU 1O npeaMetry — 58 %;
BbIsIBIICHUE TIP00JIeM, 00yCIOBIEHHBIX INYHOCTHBIMU KauecTBaMu — 33 %o;
oTkpbITHE ce0st — 9 %.
Yrto npenmMyIiecTBEHHO HE0OX0AUMO ISt 3PPEKTHBHON pabOThI B TPOEKTE:
JIMYHOCTHBIC KauecTBa — 39 %;
onbIT — 22 %);
nomolis rnegarora — 39 %.
Yro sBnsieTCs ISl MEHS 3HAYUMBIM PE3YIBTAaTOM B MIPOEKTHOM paboTe:
® pa3BUTHE JUYHOCTHBIX KayecTB (IIPEONOJICHUE CTPaxa, YMEHUE JOBOIUTD JIEJIO A0 KOH-
ua) — 74 %;
® yMEHHUE aHAIM3UPOBATh — 26 %.
Takum 00Opa3om, MPUMEHEHHBIH METOJl MPOEKTOB KaK OAHA M3 (OPM HMHTEPAKTUBHOTO
oOyueHHsI CTYICHTOB O€3yCIIOBHO aKTHBU3HPYET CaMOCTOSTEIbHOE MBIIUICHHE U TBOpUE-
CKMI MOAXOJT K 00yUYEHHUIO.
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IOBNJIEN

BUKTOP EBTEHLEBAY 'POMOB
(K 65-JIETHIO)

27 nosiops 2012 roma wicmodHUIOCH 65 neT Bukropy
EBrenbeBuuy I'pomoBy — n3sBectHoMmy B Poccum u 3a py-
0exxoM MeTauio(u3uKy, 3aciy’)KCHHOMY ACSATEI0 HAyKH
P®, [TouetHomy Metannypry P®, uneny Mexrocynapcr-
BEHHOTO COBETa MO (PU3UKE MPOYHOCTU U TUIACTUYHOCTH
marepuanoB, Hayanoro Coseta PAH no ¢usnke KoHAeH-
CHUPOBAHHBIX CpEll, IEUCTBUTEIBHOMY 4jieHy Poccuiickoit
aKaJIeMUU €CTECTBEHHBIX HayK M MexayHapoaHOU aka-
JeMHUH YHEPTOMH(DOPMALIMOHHBIX HAYK, JOKTOPY (U3NKO-
MaTeMaTU4eCcKUX Hayk, mpodeccopy, 3aBeAyrolieMy Ka-
dbenpoii puzuku CuOUPCKOro rocynapcTBEHHOTO WHIYCT-
pPHATBHOTO YHUBEPCHUTETA.

B.E. I'pomoB B 1971 rony ¢ oTinureM OKOHYUI TEXHO-
nornyeckuit pakynpreT CHOMPCKOTO METALTYPTHYECKOTO
uHctutyTa. OcrtaBneH padborats Ha kadenpe dusukun CMU B nomwkHOCTH cTapiiero Jiabo-
panTa. B 1978 ropy 3amutun kanauparckyro auccepranuto. C 1989 no 1992 rr. — nokro-
panT ['ocynapctBeHHOro HayuyHOTO LeHTpa «HCTUTYT PU3KMKKU MPOYHOCTH U MaTepHalioBe-
nenusi» CO PAH. B 1992 r. 3ammTui JOKTOPCKYIO AUCCEPTALMIO «3aKOHOMEPHOCTH K-
TPOCTUMYJIMPOBAHHOM MJIACTUYHOCTH METAIJIOB U CIUIaBOBY». PaboTast B By3e, mpolues Bce
CTYIECHHU TMPETOIaBaTeIbCKON KBAIN(UKALMU: AaCCUCTEHT, CTAPIINN MPETo1aBaTelb, TOICHT,
npodeccop. B 1993 . u3bpan 3aBenyromum kadeapoit Gu3nMku, KOTOPYIO BO3TIABISET IO
HacTosiee Bpems. MIM mpoBenieHa Gombliasi opraHu3aTopckas paboTa Mo CO3/1aHHI0 METO-
IMYECKON, yueOHO-MaTrepuaabHOW 0a3bl M BBICOKOKBAJIH(HIIMPOBAHHOTO Mpodeccopcko-
MPEnoAaBaTeIbCKOro KOJIJIEKTUBA Kadeaphl.

Ero opranmzaropckuii TajmaHT, TIyOOKO€ TMOHHUMAaHHE CTOSIIMX IEpell BY30BCKOM HAyKOM
npoOJIeM MO3BOJIMIIN B TIPEIENTBHO KOPOTKUIT CPOK CHOPMHUPOBATH TBOPUECKU PAOOTAOLIHIA Ha-
YUHBII KOJUIEKTUB, OOBEIUHSIONINN COTPYAHUKOB psfa Kadeap yHHBEPCHTETa, aCIHPAHTOB,
CTaXKEPOB U CIIEUATMCTOB-IIPOU3BOJICTBEHHUKOB Npennpusitiii HoBoky3Helka u ToMcka.

JokTop (pusuko-maremaruuecknx Hayk B.E. I'pomoB siBnsiercst uzBectHbiM Poccuiickum
y4eHBIM B oOnacTu (u3mueckoro marepuainoBeneHus. VcciemoBanusi B oOmactu (U3HMKH
MPOYHOCTU U TJIACTUYHOCTU MaTEPHUAJIOB B YCIOBUSAX BHEIIHUX YHEPreTUUYECKUX BO3ICHCT-
BU (3NIEKTpUYECKUE TOJIA U TOKH), BbimofHeHHbIe B nocneanue 30 jet B.E. ['poMoBeIM 1
€ro y4eHHKaMH, MOJIYYMIH IHUPOKYIO U3BECTHOCTh U MPU3HAHUE B HAYYHBIX KPYrax W MpH-
BEJIM K CO3/IaHMI0 HOBOTO HAYYHOTO HANpPaBJICHUS.

[TonydeHHble pe3yabTaThl HAILIM MPUMEHEHHE KaK B aKaJeMUYECKHX, OTPACIEBBIX U
y4eOHBbIX MHCTUTYTaX MPU U3YyYEHUH NMPHUPOIbI (POPMOU3MEHEHHS METAJIOB U CILIABOB, TaK
U Ha psijie NPEeapUATHIl METAJUTYPIUUECKOM MPOMBIIIEHHOCTH U MamurHocTpoeHus (OAO
«KMK», OAO «3CMK», OAO «EBPA3 3CMK», OAO «KM3» u ap.) npu pa3paboTke co-
OTBETCTBYIOUIMX EKTPOTEXHOJIOTUNA. DTU pabOThl MONTYUYHIIM HIUPOKYIO U3BECTHOCTbh, KaK
B Poccun, Tak u 3a pyoesxoM. OHM BHEIPEHBI CO 3HAYUTEIBHBIM 3KOHOMUYECKUM 3 dexrom
Ha npeanpustuiax Kysbacca. B pesynprare MHOrojieTHe aKTHBHOM HCCIIEIOBATENbCKON




nearenbHOCcTH B.E. [poMOB co3/1aim HaydHYHO IIKOJY, B KOTOPOW €ro YYEHHKH Pa3BUBAIOT
COOTBETCTBYIOIINE HAYYHbIE HAPABIICHHUS.

Pesynsrarel Hayunslx uccienoBanui B.E. I'pomoBa cucremarnuecku mpencTaBiIsrOTCS
HAy4YHOU OOIIECTBEHHOCTH B BHJIE JIOKJIAA0B Ha MexayHapoaHbiX, Beepoccuiickux koHpe-
peHIusax, cumiosuymax u cemunapax. C 1988 r. sensgercs npeacenareneM oprkomureta 11
Bcecoro3nbix u MexyHapoaHbix KoHpepeHuuid «I[IpoyHOCTh U MIACTHYHOCTh MaTepHasioB
B YCJIOBHSIX BHEIIHMX 3Hepretudeckux BozaenctBui» (HoBokysneuk, Poccusi; Hukonaes,
VYKkpauHa) BXOOUT B COCTaB OPrKOMUTETOB MEXIYHAPOIHBIX KOH(pepeHuuii «JlericTBue
AIIEKTPUYECKUX TOJIeH U TOKOB Ha IutacTUyeckyto nedopmaruio metamwion» (FOpwmana, Jlat-
Bus 1987, 1990 rr.; Mocksa, Boponex, Poccust 1976-2007 rT.), « AKTyasIbHBIE TIPOOIEMBI
npounoctu» (Kues, Ykpauna; Buredck, benapyce; Cankr-IletepOypr, Poccus), «®Pusnue-
CKHE CBOMCTBa MeTaJlIOB U crutaBoB» (ExarepunOypr, Poccust).

Urtoru popmuposanus u pazsutus B.E. ['(poMOBBIM HayuHBIX HampaBICHUN U PE3yabTaThI
UCCIIeIOBaHUI Hanuti oTpaxkeHue 6onee yem B 2000 myOnukanusx (B ToMm yucie 6oiee 15
n3o0perenusix u nareHtax P®, 40 moHorpadusx B LEHTpaTbHbBIX M3/1ATENbCTBAX, HEKOTO-
pbie U3 KOTOphIX pekoMeHaoBaHbl YMO 1o metamutyprun denepaibHOT0 areHTCTBa Mo 00-
pasoBaHuio U1 MuHHcTEepcTBa 00pa3oBaHus U Hayku PD B kauecTBe yueOHOTO TTOCOOUS TSI
CTY/ICHTOB TEXHHUYECKHX BY30B CTPaHbI; Oosiee 4eM 25 CTaThsiX B 3apyOeKHBIX (PU3NISCKUX
xypHanax (CILIA, OAD, Aarmuu, Yexun, Kutas u ['epmanun).

[Ton penakumeit B.E. I'pomoBa B 1990-2012 rr. u3gano 6osee yem 15 TemMaTndecKux Mmoj-
00poK ¥ BBITYCKOB XypHaNoB «I3Bectus BY30B. UepHas metamryprus», «3BecTus By30B.
®dusukay. B pycne uHTeHCHBHOUM paboThl HayuyHou mikonbl B.E. ['(poMoBa akTuBHO ocyiiie-
CTBJISIETCA BOCIHUTAaHUE U MOArOTOBKA Hay4yHBIX KaapoB. MM moarorosinens! cBeie 30 KaH-
JIM/IaTOB HAyK W 6 JIOKTOPOB HayK, TUIOMOTBOPHO PAOOTAIOMIMX B BHICIICH IIKOJIE, HA MTPOU3-
BOJCTBE, B On3Hece. OH MPOBOIUT OOJIBIIYI0 OPTaHU3aTOPCKYIO JAESITENbHOCTD MO MPHBIIE-
YEHHUIO BeIYIIMX MPOU3BOACTBEHHUKOB K pa00Te HaJ JUCCEPTALMSIMHU U TIOCTOSTHHO OKa3bl-
BA€T UM KOHKPETHYIO KOHCYJIBTAIHOHHYIO IIOMOIb.

3a mepuon paboTsl B Bhiciiel mmkone B.E. [poMoB nposiBui KayecTBa TalaHTIMBOTO Tie-
Jarora u opranusartopa Beiciiero oopaszosanus. B.E. I'pomoB — «Jlyummii mpodeccop Kys-
6acca 2003» u oauH U3 Beaynux npodeccopoB yHuBepcuTeTa. [lonp3yercs 3acmy:KeHHbBIM
YBaXXEHUEM CTYJEHTOB U KOJUIET. Ero nekium otan4yaeT cOYeTaHue BBICOKOTO TEOPETUUYECKO-
T'O YPOBHS C SICHOH ()OPMOI H3IOKEHUS.

BaxHol ctopoHO#l HayuHO-OpraHu3auoHHou aesrenbHocty B.E. ['pomoBa sBisiercs ero
akTUBHas paboTa B AUCCEpTAMOHHBIX coBeTax [ 212.252.01 u [1 212.252.04. no npucyx-
JEHHUIO0 YYEHBIX CTENIEHEW NOKTOpa M KaHaujaara Hayk. B.E. [pomoB sBisercs dimeHoM pe-
JAKIIMOHHOW KoJuieruu xypHainoB «M3Bectus ByzoB. UepHas metamryprus», «3aroToBu-
TeJbHbIE TIPOU3BOCTBA B MAIIMHOCTPOCHUMNY, «JledopMalius 1 pa3pylieHUE MaTepUaIOB,
«DyHIaMeHTAIbHBIE TTPOOJIEMBI COBPEMEHHOTO MaTepHalioBeAcHUs», «HanouwmxeHepus.
[TpoBoaut Gosbiryro pabOTy MO KOOPAMHALIUYA HAYYHBIX UCCIEIOBAHNN, aKTUBHO YY9aCTBYET
B paboTe MexXrocyaapcTBEHHOTO KOOPAMHALIMOHHOTO COBETa MO (hM3HKEe MPOYHOCTU M TIa-
ctuyHOoCcTH MarepuanoB. B.E. [ poMoB nonb3yercsi MMUPOKOH U3BECTHOCTHIO CPEIM HAYYHOM
00I11eCTBEeHHOCTH, KaKk B Poccum, Tak u 3a pydexom. B 2000 — 2002 rr. yuTan Kypc JIEKIHi
B yHuBepcuteTe [lunbxya B Ilekune (KHP). I[locTosiHHO penieH3upyeT CTaThbu B BEAYIIUX
€BPOMNEHCKUX JKypHaiax Mo (Gu3uKe deKTporacTudecko nepopmanun. B kauectBe npea-
cefareisil M COIpencenarens ¢ ero IOMOLIBI0 OpraHn3oBaHbl U IposeneHsl VII Mexnyna-
ponHasi KoHpepeHIHs «AKTyalbHbIe TTPOOJIIEMBI MaTepHUaliOBeACHUs. | paueHTHBIE CTPYK-
TypHO-(a3oBbie coctosiHusg B ctaisax» (2003 r., Hosokysnenk); China-Russia Symposium
«Electroplastic effect in metals» (2007 1., Shenzhen); poccuiicko-KUTalCKUII CeMHHAp
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«BnusiHME 3IEKTPOMAarHUTHBIX MOJIEH HA CTPYKTYPY U XapaKTepUCTUKU MarepraioBy» (2009
., Mockga); International conference «Fundamental Aspects of External Fields Action on
Materials» (2010 r., Shenzhen), mexxaynapoanas koH(pepeHIHs «IIEKTPOH-POHOHHbBIE H
CIIMHOBBIE B3aUMOJECHCTBUS, WHULUUPOBAHHBIE OBICTPHIMU 3apSKEHHBIMU YAaCTHULIAMH,
JIEKTPOMATHUTHBIMM TIOJISIMH, JIEKTpUYECKUMHU ToKamu U CBU-u3nydeHnemM B MakpoCKo-
MMAYECKUX MPOSBICHUAX Ha OOBIYHBIX U HaHOMaTepuanax» (2012 r., Onbruska).

B.E. IpomoB 3apeructpupoBan B DenepanbHOM peecTpe 3SKCIEPTOB B  HAy4HO-
TexHH4ecKkoll cpepe MuHucTepcTBa 00pa30BaHUs U HAYKH, HATPAXKAEH 3HAKOM «OTINYHUK
BBICILIEH IIKOJIBI» U Mefanblo «3a ciayxeHue Kyzoaccy».

B 1994 r. B.E. I'pomoB n30paH NeHWCTBUTEIHHBIM WICHOM MEXIyHApOIHOW aKaJIeMuu
sHepro-uHGHOpPMaMOHHBIX HaykK, 1998 r.— nelictButensHbiM wieHoM PAEH. B 1998 1. emy
IIPUCBAMBACTCs NIOYETHOE 3BaHUE «3aciIyXeHHBIA Jesarens Hayku PD». HeomHokpatHO OT-
Meuasics OJ1aroJapHOCTSIMHU U IpaMOTaMU aJIMUHUCTPALUHU By3a U O0JACTH.

Kak BbICOKOKBaMM(UIIMPOBAHHBIN CIIEUANTUCT MUPOKOTro mpoduis Bukrop EBrenseBud
[0 IIPaBY 3aHMMAET BEIyIIEe MECTO cpeau y4eHbIX Poccuun B ob6nacTu MarepuanoBeIeHMs,
(U3UKM MMPOYHOCTH M TUIACTUYHOCTHU CTaJiel U cIjiaBoB. Ha mpoTshkeHuu M0Iroil HayqHOM
JESATENIBHOCTU €r0 YYUTEISIMU M COPaTHUKAMU SIBJISIFOTCS M3BECTHBIE POCCUIICKUE yUEHBIE-
marepuanosenbl B.E. [lanun, JI.b. 3yes, O.B. Koznos, A.M. I'nesep, F0.®. 11BaHoB.

OKCHepUMEHTAIbHbIE U TEOPETUUECKHUE UCCIIEOBaHUS B 00IaCTH (PU3UKU MPOYHOCTH U
IUTACTUYHOCTH MaTEpUAJIOB B YCIOBUSX BHEIIHUX SHEPreTUYECKUX BO3ACUCTBUH (AJIEKTpH-
YECKHE TO0JS U TOKH, IJIA3MEHHBIE U 3JEKTPOHHBIE ITYYKH), BHIIIOJHEHHBIE B TIOCIEHUE 35
net B.E. poMOBBIM M €10 y4EeHUKaMU, MOJYYWJIN HIUPOKYI0 M3BECTHOCTb U NPU3HAHUE B
Hay4HbIX Kpyrax M IPUBEIU K CO3JaHUI0 HOBOIO HAyYHOTO HampaBicHUs. Pe3ynbrarsl uc-
CJICZIOBAaHUI HAILTU MPUMEHEHUE KaK B aKaJeMHUYECKHUX, OTPACIIEBBIX M YUYE€OHBIX MHCTUTY-
Tax MpH U3YUYEHUH MPHUPOIBI (HOPMOU3MEHEHHUSI METAJUIOB M CIUIABOB, TaK U Ha psjae Mpen-
OPUATUN METAIITypruyeCcKoi MPOMBIIUIEHHOCTH U MAlLIMHOCTPOEHUS IpU pa3paboTKe COOT-
BETCTBYIOIIMX 3JIEKTPOTEXHOJIOTUH. OHM BHEAPEHBI CO 3HAYUTEIBHBIM SKOHOMUYECKHM
apdexTom Ha nmpennpuaTusix Kysbacca.

3a UK padoT MO BHEAPEHHUIO OE3KUCIOTHON TEXHOJIOIMH yNaJeHHsl OKaJIMHBI IPU IpO-
M3BOZICTBE IIPOBOJIOKH M3 MaJOYITIEPOAMCTBIX M HU3KOJETMPOBAaHHBIX CTAJCH Ha IPEIIpH-
ATUAX MeTaiuyprudeckon orpaciu B.E. I'poMoB ynocroen npemuu IlpaBurensctsa PO B
o0NacTH HayKd M TeXHUKU. B mocnemnue romel HayuHas mkoia «lIpouyHocTs M miactuy-
HOCTb MATE€pPHAJIOB B YCIOBUAX BHEIIHUX DHEPreTUYECKHUX BO3ACUCTBMII», BO3MIABIAECMAs
npod. I'pomoBeiM B.E., miogorBopHo paboTaer B 001acT HAHOCTPYKTYPHOTO MaTepualio-
BeieHus no rpantaMm POOU u nenessiM nporpammamM MUHOOpHAYKH.

[ectuaecarunsaTmieTHuil oounelr Buktop EBrenbeBuY BCTpedaeT B pacliBeTe TBOpUE-
ckux cuil. Komern, y4eHUKM M Apy3bs CEpAECYHO NO3ApaBisaioT Bukropa EBrenbeBuuya c
I00MIIEEM | JKENAIoT €My J100pOTO 37I0POBbSI, CHACThSI M HOBBIX HAYYHBIX CBEPIICHUH.

Komnextur xadenpsr puzuku Cudbl MY
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XPOHHMKA

OTYET
0 padore 3anagHo-CudUpPCKOro oTaeeHust
Poccuiickoii AkageMHuu eCTeCTBEHHBIX HAYK
3a 2011 rox

B cocraBe 3amapno-Cubupckoro otaenenuss PAEH 119 unenoB, wu3 HuX
55 — neiCTBUTENBHBIX WieHa, 64 — UIEeH-KOPPECIIOHEHTA.

B 2011 rony pabora Hay4yHBIX HEHTPOB, CEKIMNA 1 KoMuccuii OTneneHus Benach B COOT-
BETCTBUHU C IJIAHAMU ATHUX MNonpaszzesieHuid. OCHOBHBIE pe3yNbTaTbl HAyYHOM, IPOU3BOACT-
BEHHOM, 00pa3oBaTeIbHON, OPraHU3alIMOHHON M OOIIECTBEHHON ACATEILHOCTH WieHOB OT-
nenenus B 2011 r. mo qanHbM npucianHbix B [Ipe3uanym oTAeneHus: OTYETOB CIEAYIOIINE.

Unenamu OTneneHus Mo MECTy MX OCHOBHOM paloThl BhIMONHEHO Oonee 120 HaywHO-
UCCIIEIOBATEILCKUX MPOEKTOB Pa3INYHOTO 00beMa M 3HAUMMOCTH C (PMHAHCHUPOBAHUEM IO
KOHKypcaM, TpaHTaM M3 TOCOIOKETa, 10 XO3SHCTBEHHBIM JIOTOBOPAM C OPTaHM3AlMsIMU U
¢upmamu. CymmapHsiii 00beM (uHaHCHpoBaHuA cocTaBuia 1 mupa. 247 muH. pyo. Hau-
Oomnpiuit 00beM (PUHAHCHPOBAHUS OOCCIICUIIIM YUEHBbIC CEKIIMM HeTH U rasa — 652 MIIH.
pyo0. (25 mpoekToB), 1Mo cekiuu Metautyprudeckon — 303 muH. py0. (12 mpoekToB), Mo Cek-
1y Hayk o 3emiie — 135 muH. pyo0. (5 IpOeKTOB), MO TOPHOU CeKIUU 00BeM PabOT COCTABHII
111,5 muH. pyo6. (29 IpOEKTOB), MO CEKIUU XUMUHU — 2,12 MIIH. py0. (6 TPOEKTOB).

Haubonbiiee HayyHOE U MPAKTUYECKOE 3HAYEHUE UMEIOT CIIEAYIOIINE PabOThl.

Axanemuk Uybuk I1.C., nmpencenarens cekuuu HEPTH M Ta3a, BO3MIABISUI PEaTH3aIHIO
«IIporpammel pa3Butusi Tomckoro nonurexHuueckoro ynusepcurera Ha 2009-2018 rry,
KaK HaIlMOHAJILHOTO MCCIeAoBaTenbckoro yuupepeureta. B 2011 1. 00beM 10MOMHUTETBHO-
ro ¢unancupoBanus TIIY u3 denepanpHoro OromkeTa Ha peanusanuio [Iporpammel pa3Bu-
THS KaK HAIIMOHAJIBLHOTO UCCIIEIOBATENIbCKOTO YHUBEpcuTeTa coctaBmut 300 MitH. pyo.

[Ton pykoBomcTBoM wi.-kopp. EBrymenko B.®. (MeTammyprudeckasi CeKIus) BBITIOTHS-
JUCh UcclieoBaHus Ha TeMy «Pa3paboTka HayyHO-TEXHHUYECKUX OCHOB JUIS CO3JaHUS TeX-
HOJIOTUY TOJTOTOBKHM M CKUTAHUS CYCIIEH3MOHHOIO YTOJIbHOIO TOIIMBA, IPUTOTOBIEHHOTO
Ha OCHOBE OTXOZIOB YIJIe00OTalleHs U MUJIOTHOTO 00pa3iia aBTOMaTU3MPOBAHHOTO YHEPTO-
TeHEPUPYIOLLEro KOMILIEKCa», pa3aen «TeopeTuueckoe U 3KCIEPUMEHTAIbHOE UCCIIeI0Ba-
HUE aJTOPUTMOB KOHTPOJIS W ympasiieHus». Pabora Beimonnsercss B pamkax [locraHosie-
Hus [IpaButenbctBa PO Ne 218 «O mepax rocynapcTBEHHOW MOIAEPKKH Pa3BUTHS KOOIIE-
paluu pPOCCUMCKMX BBICHIMX Y4YEeOHBIX 3aBEACHHN M OpraHu3aluil, peaqu3ylolX KOoM-
TJIEKCHBIE MPOEKTHI MO CO3/IaHUI0 BBICOKOTEXHOJIOTHYHOTO MPOU3BOACTBaY. OOmmii o0beM
¢unancuposanust — 300 muiH. py0. Pa3zpaboTaHbl U HCCIEIOBaHBI METOJ M aJITOPUTMBI M-
HAMHYECKOW UWIACHTU(UKAIMK HECTAllMOHAPHBIX OOBEKTOB YIPABICHHS C HATypHO-
MOJIEIbHBIM (POPMUPOBAHUEM SKCIIEPUMEHTAIbHBIX JaHHbIX. [lomydyeHHble pa3paboTKH Mo-
3BOJISIIOT MIACHTU(PUIUPOBATH CIOXKHbBIC, HENMHEHHbIE OOBEKThI, MaTEMaTHUYECKUE MOJEIH
KOTOPBIX COZIEPKaT BHICOKOKOPPEIMPOBAHHBIE BXO/AHbIE (yUYUTHIBAEMbIE) TIepeMeHHbIE. D-
(EeKTUBHOCTh AJITOPUTMOB TOATBEPKIEHA MOJEIbHBIMU, HATYpHO-MOJAEIBHBIMU U HaTYp-
HBIMH HCCIIEIOBAHUSMU;

Unen-kopp. Haapun A.B. (cekumst Hayk 0 3emiie) SIBJISIETCSI UCIIOJHUTENBHBIM TUPEKTO-
pom Ilporpammsl pa3BuTHS WHHOBAaMOHHON HMH(ppacTpykTypbl KeMmI'Y, BbImonHseMoil mo
WUTOTaM OTKPBITOIO KOHKypca B coorBeTcTBUU ¢ IlocTtanoBinenuem IlpaBurensctBa PO
No219. ITporpamma KemI'Y o6bemom 133 mutH. py6. Ha 2010-2012 roasr Bomuia B 4uciao 56
By30B PO — nmobenuTeneit 3Toro KOHKypca.
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[Ton pyxoBoacTBom akaa. Epemenko A. A. (ropHast cexkumsi) BoinonHsercsa «Pa3zpaborka
Hay4YHO-METOJMYECKUX OCHOB Oe3omacHoi U 3((HEeKTUBHOM re0TeXHOJIOTUU OCBOCHHS PYA-
HBIX MECTOPOXKJICHHI B YCIOBUSIX U3MEHEHUS T€OJUHAMUYECKOTO PEeKMMa TOPHOTO MacCHBa
Anrtae-CasHCcKol CKiIaa4gaTroi o0nactu» ¢ 00beMoM (uHaHCHpOBaHUS 6 MIIH. pyO. Boeimon-
HEHa OIICHKa F€OMEXaHUYECKOT0 COCTOSTHUSI MacCHUBa TOPHBIX MOPOA MpU OTPabOTKe OJIOKOB
Ha pa3jM4YHbIX Y4YacTKaxX YIapOOMacHBIX XKeJe30pyIHbIX MecTopoxaeHuit [opuoit Lllopuu.
YcTaHOBIIEHO, YTO 30HBI MOBBIIICHHBIX KOHIICHTPAIMI HANpsSKEHUH B MAaCCHBE TOPHBIX I10-
POl Ha Pa3IUYHBIX YJacTKax Ha IyOuHe oT JHeBHOM moBepxHocTH 500—1000 M u Gomee
MpU OTPAOOTKE TEXHOJIOTUYECKUX OJTOKOB (POPMUPYIOTCS B HECKOJIBKO MEPHUOIOB BPEMEHH,
OT CEKYH]I 10 CYTOK TocJiie B3pbiBOB. Criaj U HapacTaHue YHEPreTUYECKOro Kiacca TOIYKOB
Habmromaercst ot 2 10 7 pas. BeiABneHa 0COOEHHOCTH pacIpeneNeHns 30H KOHICHTPAIH
TOJTYKOB HA IIAXTHOM TOJIE€ TPpHU OTpabOTKe OJIOKOB, BKIIIOYAIOIIAS YBEJIUYEHUE TUIOTHOCTH
coObITUI Ha ceBepHOM (aHre MecTopoxacHus oT 4 a0 5. IlpennmokeH MOpsAI0K BHIEMKH
0JI0KOB B COMIKEHHBIX PYAHBIX TellaX C YePEeAOBAaHUEM MACCOBBIX TEXHOJIOTMYECKUX B3PHbI-
BOB, MO3BOJISIOLIUIN Mepepaclpe/eIuTh HANPSHKEHUS B MOPOJHOM MAacCHMBE UM O0OECHEeYUTh
MOBBITIIEHUE 0€301acHOCTU U A3()(PEKTUBHOCTH BEACHUS TOPHBIX PaOOT.

ITon pykoBoacTBoM akan. I'pumkoBoid A.Il. (cekuust arpoTeXHUKH) BBINOJIHEHO BHEIpe-
HUE HOBBIX CEJIEKIIMOHHBIX MPUEMOB M METOJOB B INIEMEHHYIO pabOTy IO COBEPIICHCTBO-
BaHHUIO MPOJYKTUBHBIX KaueCTB CBUHEHN KpymnHOU Oenoit mopoasl. Mcnonb30BaHre BBOJHOTO
CKpelIMBaHUH )KMBOTHBIX 3apy0OekHou cenekiuu (opkmmp, PIC u ppaniry3ckyro KpynHyto
0emyi0) MO3WTHUBHO TMOBJIHIO HA YIyYIIEHHE OTKOPMOYHOM M MSICHOM MPOAYKTUBHOCTHU
nomeceit F2, unaexcHas cenexius odecrneurnBaeT oToop AJis AajJbHEHIIEr0 BOCIPOU3BOACT-
Ba JJOCTOBEPHO JYUYIINX 0COOEH MO0 OTKOPMOYHBIM U MSICHBIM Kay€CTBaM.

[To pe3ynpraraM Hay4dHBIX HCCIEIOBaHUM yueHbIMU OTAeneHus omyoiaukoBaHo Oomnee 40
MOHOTrpaduii, yaeOHUKOB, Y4eOHbIX TTocoOuii, 6onee 1340 crareii B xKypHanax, mepruoANYIC-
CKHMX HM3IaHUAX, COOPHUKAX TPYAOB. HAaHOOJIbIIIEE KOJUYECTBO MOHOTpaduid, yUeOHUKOB U
y4EOHBIX MOCOOMH OMYOIIMKOBAHO MO CEKIMU HePTH U ras3a (8), 7 — mo cexkuuu Gu3nKu, mno
5 u3maHui MO CEKIMSIM METAJUTyPrU4eCKON, OMOIOTHH 1 SKOJIOTHH.

Axan. Cxypckum M.JI., mpeacenartesnieM CEKUMU HAyK O 3eMJie MOATrOTOBJIEHA M M3/1aHa
MoHorpadus «Hayka u npakTuka mooexaaTh B U3y4eHUU HeAp 3eMIIH, CTAaHOBJICHHUH IMPO-
W3BOAMUTENBLHBIX CHII», 00beM Oomnee 20 m.j. B kHure 060CHOBaHBI CTpPAaTErHYeCKUE HAIIPAB-
JICHUSI TE0JIOrOPa3BEeJOYHBIX paboT B CTpaHe HA IOMCKU U Pa3BEIKY IMOJIE3HBIX HCKOTTAEMBIX.
JlokazaTenbHO BCKPBITHI IIEJIBIA PsJl KPYMHBIX PE3EPBOB POCTA MPOU3BOIUTEIBHBIX CHII
Poccum, ornpeneneHsl myTH 3TOr0 pocTa, 00ecneueHus T0KHOU HHPPACTPYKTYPbI, KOTOpast
HE YCIEBAaeT COOTBETCTBOBATH MHHOBAIIMOHHOMY €& pa3BUTHIO. M31okeHa JoKa3areibHas
06a3a He0OXOIUMOCTH CPOYHOIO MEPEBOJA Pa3BEIKOM MPOTHO3HBIX PECYPCOB MECTOPOXKIE-
HUW BEIYIMX IOJIE3HBIX MCKOMAEeMbIX B 3amachl C yTBepxkAeHHEeM ux B [ocynapcTBeHHOM
KOMHUCCHH M0 3armacaM Poccuu B LENSIX CBOEBPEMEHHOTO O0eCHeyYeHHs! BaKHEHIIUX Mpo-
MBILUIEHHBIX OTpaciieil CTpaHbl HEOOXOAUMBIMU METAJIaMH, SHEPreTHUYECKHUMU COCTaB-
JSIOLUMMHU, a TaK)Ke 00ecreueHusl MIaHUPYEMbIX MTOCTAaBOK Ha BHEIIHMI pbIHOK. OO0CHOBa-
Ha 11e7IecO00Pa3HOCTh BBOJAA B AKCILTyaTallMI0 OTEUECTBEHHBIX paHEEe pa3BeJaHHBIX PYIHBIX
MECTOPOXKIEHUH, MeTaJuIbl KOTOphIX Poccus nMmoptupyet n3-3a pyoexa. [IpuBenena noxa-
3arenbHas 0a3a ObICTpeHIIero pa3BUTUA HedTe-, Ta30- U YIVIEXUMHUHU. DTO MO3BOJIUT TOJY-
YaTh COTHU MPOJYKTOB U3 ChIPbs, B pa3bl YBEIIUYUTH 10XO/IbI CTPAHBI.

[Ipencenarenem ropHoii cekuuu akaa. Peme3oBbiM A.B. omyOnrkoBaHbl JBe MOHOTpaduu
cymmapHbIM 00bemMoM Ooree 32 m.ui.: «Teopust MPOEKTUPOBAHUS U METOABI CO3JaHHSI MHO-
ro()yHKIIMOHAJIBHBIX MIAXTO-CUCTEM», «Pa3paboTka TEXHOJIOTMYECKHUX CXEM MEepeMOHTaXa
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OYHMCTHBIX KOMIUIEKCOB JIJIsi 00€CIIEUeHHS] pPUTMUYHOCTH UX PAOOTHl U MOBBIMIECHUS Y eK-
TUBHOCTHU UCIOJIb30BaHUS B IPAHMIIAX IIAXTa-TJIACTay.

YyenpiMu OTneneHust moiaydeHo 19 maTeHToOB W CBUIETENBCTB Ha OOBEKTHI UHTEIIEKTY-
aNbHOW COOCTBEHHOCTH, B TOM YHCIIE, 5 — MO CEKI[MU SHIUKIONECANA U TYMAHUTAPHBIX Ha-
VK, 3 — O CEKIIUSIM arpoXUMUH.

ITox pykoBoacTBOM usnieHOB OTAeneHus 3amuineHo u 10 KaHauaaTCKux AuccepTaiui, B
TOM YHCJIe 5 — MO CEKIMH SHIUKIIONEIUN U TYMAaHUTAPHBIX HAyK, 3 — MO CEKIUU arpoTex-
HUKH.

[Ipu HenocpeAaCcTBEHHOM y4yacTuu 4ieHoB OTieleHs] OpraHu30BaHo OoJiee 25 MeXyHa-
POIHBIX, BCEPOCCUICKUX, PETUOHAIBHBIX HAYYHBIX U KYIBTYpHBIX Meponpustuii. Kak u B
MPENbIYIIHE TOAbI, HAUOOJbIIEe KOJUYECTBO IMOMAOOHBIX MEPONPUSITHIA MPOBETU YJICHBI
akagemun FOxHo-Ky36acckoro HaydyHOro LEHTpa, CEKIUU arpOTEeXHUKHU U CEKI[UU TBOpUE-
CTBa.

BonpmmHcTBO yueHbix OTAENEHUs MPUHSUIM aKTUBHOE y4acTue B padore GopymMOB pas-
JUYHOTO YPOBHS, MEPOTNIPUATHUSAX IO OPTaHU3aIMi B3aUMOACUCTBHSI C POCCUUCKUMHU U 3apy-
OEKHBIMHU OpTraHU3ALUSIMU.

CrnemyeT oTMETUTH 0COOYIO aKTUBHOCTH B JJAHHOM HAIlPaBJIICHUH 4IeHOB TOMCKOTO Hayd-
HOTO LIEHTpA.

Tak, npeacenarens cexkuuu HePTH U raza akan. Yyouk I1.C. B xone koMaHAUPOBKHU B AB-
ctputo (. Bena, Benckuii Texunueckuii yuuBepcuteT) npunsl yaactue B 30-i1 Kondepen-
U1 PEKTOPOB U MPE3UJECHTOB €BPOMEHCKUX TEXHOJIOTHUECKUX YHUBEPCUTETOB «CHHEpre-
THKa MEXIy 00pa3oBaHUEM, HAYYHBIMU UCCIIEIOBAHUSAMU U MHHOBALMSIMIY. OH K€ Mo3Hee
MIPUHS ydacTue B psne meponpustuil B ['epmanuu (r. Kapncpyn), Uexuu (r. [Ipara), ABcT-
puu (1. Bena), llenu u 3amaum 31oit komaHaupoBku: I. Kapncpys — yuactue B Akagemuye-
ckoMm [[He ctparermueckoro naptaepa TIIY — Texnonormueckoro nHctutyra Kapncpys; T
[Ipara — ydactue ¢ 10KJIa10M B paboTe MEXAYyHApOJHOTO ceMuHapa-TpeHunra «llepenoBoit
OTBIT UHKEHEPHOMN MOATOTOBKU C Yy4aCTHEM IPOMBILUIEHHOCTH B YHUBEpcUuTeTax EBporbi»
B YUemCcKoM TEXHUYECKOM YHUBEpPCHUTETE; I. BeHa — ydactue B MHAyrypamuu pekropa BeH-
ckoro Texuuueckoro yausepcutera (TUW) — crpaterndeckoro maptaepa TITY.

Axan. XapnamoB C.H. (cekmus HedTu u raza) B HOosiOpe-nekadpe 2011 1. mo mpuniaie-
HUIO Psijla aHTIIMMCKUX YYEHBIX OBLI Ha CTaXUpPOBKE B AHIIMU, B yHHUBepcuTeTax Queen
Mary University of London, Cranfield, Sheffield and Birmingham Universities, rune mposo-
T HE TOJIBKO HayyHBbIE HccienoBaHus mo npobiemaM Aerospace and Mechanical Engi-
neering, yutan jgekuuu no Kypey «Turbulent Heat and Mass Transfer and its Applications in
Techniques» 1t CTYIEHTOB ¥ COTPYIHUKOB YIIOMSIHYTBIX CTICIIHAIILHOCTEH, HO M HETIOCPE/I-
CTBEHHO Y4acTBOBaJl B KCIIEPUMEHTAX MO OYUCTKE, (PUIBTPALINU U Cemapaluu BI3KUX Cpe,
TOIUTMBA, Macesl Ha 00opynoBaHUU MpombiniieHHON kommnanuu «Eclipse Magnetics LTDy,
Sheffield, United Kingdom, cnenmanusupyrorieiicss Ha pa3paboTke W BHEIPEHUH B IPO-
MBIIIJIEHHOCTh MATHUTOTHUPOTa30JUHAMUYECKOTO 000PYIOBaHUSI.

B pamkax MexayHapOAHOTO COTPYIHHUYECTBA C KOHCOPIIMYMOM YHUBEpcUTeTOB MTtanuu,
Kocmuueckum ArentctBom Htamuu (INSTM, System Biology Laboratory, La Sapienza
University of Rome, CIRA Naples) um e COBMECTHO C COTPYIHHKAMU MEKIYHApOIHOM
Hayuno-o0pazoBarensHoii Jlaboparopun «Hedterazosas ruaponnHaMuKka U TEIIOOOMEHY
npu TOMCKOM MOJIMTEXHUYECKOM YHHUBEpCUTETE ObLI opranu3oBaH MexayHapoanbiii Ce-
MuHap «DyHIaMeHTaIbHbIE MPOOIEMBbl CUCTEMHOW OMOJIOTHH, MEPCIIEKTUBBI U TPUIIOKE-
HUS, KOTOPBII OBbLT MpoBeeH B pamkax MexayHapoaHoi Hayunoii [Ikonsl 11st MOIOABIX
yuenbix «llepcriekTUBHBIE HarpaBieHUs] (PUIUKO-XUMUUYECKOW OMOJOTMHM U OHOTEXHOJIO-
TUI.
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Unensl OTNeneHUs NOCTOSHHO NMPUHUMAIOT y4acTHE B MPOMBIIIJICHHBIX BbICTaBKaX, Ha-
YYHO-TEXHUYECKUX COBELIAHUSAX U OOILIECTBEHHBIX MEPOINPUSATUSAX PA3TUYHOIO YPOBHS, B
MOJTrOTOBKE OTPACJIEBBIX U PETMOHAIBHBIX JOKYMEHTOB, SKCIIEPTHBIX 3aKJIIOUEHUH 110 3aja-
HUSM OOJIACTHBIX, TOPOACKUX AIMUHUCTPALIUM, MPOMBIIIJIEHHBIX U CEJIbCKOXO3SIICTBEHHBIX
MpeanpUsATHI O BONPOCaM HayKH, 00pa30BaHUs, SKOHOMHUKHU U KYJIbTYpHI.

B pabote aaMMHHCTPAaTUBHBIX OPraHOB Pa3IMYHOTO paHTa akTUBHO y4acTBYIOT HecTepos
B.U., Mazuxun B.I1., Uyouk I1.C., CBupunosa 1.A., JlaBpoB A.M., Msnenxo B.U., Kynpu-
Ha E.JI., Hauuurep /1.1, PoctoBues B.H., Tomunos H.A., Kupromun HO.®., Ko3uk B.B.,
3axapenkoB B.B., Aramxkansn B.B., Toncros B.K. u apyrue unenst Otaenenus.

Psin unenoB OtaeneHusi OTMEUYEHBI B IMPOLIEAIIEM TOAY aKaJEeMUYECKUMU, BEIOMCTBEH-
HBIMH U PErHOHAJBLHBIMH HArpajamMu, BOIUIA B YUCIIO MOOEAUTEICH KOHKYPCOB Pa3IUIHBIX
YPOBHEHW U HAIIPABJICHUMU.

Axan. UyOuk I1.C. B cocTaBe aBTOPCKOTO KOJUIEKTHBA YIOCTOEH 3BaHUS JiaypeaTa MpeMuu
[TpaButennctBa Poccuiickoit denepanuu B o0macti 00pa3oBaHus 3a HAyYHO-PAKTUYECKYIO
pa3paboTky «CucTeMa MOATOTOBKM U OOECIEUECHHS KOHKYPEHTOCIIOCOOHOCTH CIEIHasIu-
CTOB JUIsl HAYKOEMKHUX BBICOKOTEXHOJIOTMYECKUX OTpaciell MPOMBINUIEHHOCTH». OH TaKxKe
HarpakJeH MeJalblo «3a 3aciIyrd B Pa3BUTHH WHXKEHEpHOro odpaszoBanus Poccum» u Ilo-
YETHBIM cepeOpsHbIM opaeHOM «OOIecTBeHHOE MTPU3HAHUE) 3a OOJBIION BKIIAJ B Pa3BH-
THE OTEUECTBEHHOTO O0pa30BaHMs, IUIOJOTBOPHYIO OOIIECTBEHHYIO U  Hay4dHO-
MIPOCBETUTEIBCKYIO AEATEIbHOCTD, AaKTUBHYIO TATPUOTUYECKYIO IPAXKIAHCKYIO TTO3ULIMIO.

Axkaz. 3axapenkoB B.B. ymoctoen 3BaHus «3acimyXeHHBIH JesTeNb HAyKH U 00pa3oBa-
HUSD», HarpaxxaeH Meaaneio uM. B. U. BepHaackoro 3a ycnexu B pa3BUTHUM OTEYECTBEHHOU
HayKH.

UYn.-xopp. Kymakos I"M. narpaxxnen opaenom [pyx0sl, a akag. MapteinoB A.U. — Opne-
HoMm [louera Kysbacca.

Uin.-xopp. EpodeeB B.U. narpaxknen menansto 11-ro MexxayHapogsoro popyma «Brico-
kue TtexHoimorun XXI Beka» kak jaypear KOHKypca «BbpICOKME TEXHOJIOTMH — OCHOBA MO-
JEPHU3ALMNN SKOHOMUKHU U Pa3BUTHUSI TPOMBIIUIEHHOCTU» 32 KOHKYpPCHBbIN mpoekT «Co3na-
HUE€ TNPOU3BOJCTBA IICOJUTHBIX HAHOKOMIIO3UTHBIX KaTaJdu3aTOPOB M Ta30XHUMHYECKOTO
KOMILJIEKCA 0 NepepadOTKe ra30BbIX KOHACHCATOB U MOMYTHBIX HE(QTAHBIX ra30B B BHICOKO-
OKTaHOBBIE O€H3MHBI MapoK «EBpo-4 u 5».

IlonBonis UTOr M3I0KEHHOMY, MOKHO KOHCTaTHMpOBaTh, YTO IUIOJOTBOPHAs M pe3yJabTa-
tuBHas nearenbHOCcTh WieHoB 3CO PAEH B 2011 romy cmocoOGcTBOBasia poCTy Hay4dyHOTO,
SKOHOMHYECKOTO U KYJIBTYPHOIO IMOTEHIMAJIa PETHOHA.

[Tpencenarens 3CO PAEH,
akagemuk B.M. Hecrepos

I'n. yuenslii cexperaps,
yi1.-kopp. C.M. IlpocTtoB
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Pemenue
Oo61ero coopanus 3anagno-Cudupckoro Otaenenuss PAEH
(12.10.2012 r.)

1. Obmee cobpanue KOHCTATUPYET pe3ynbratuBHyI0 padory wienoB 3CO PAEH, npogo-
JTUMYIO TOJ] PYKOBOJICTBOM U BO B3aumojeictsuu ¢ [Ipesuanymom PAEH. B 2011 r. yBenu-
YeH 00beM Hay4yHBIX MCCJEI0OBaHUM, BO3POC BKIJIAJl YUEHBIX OTIEJICHUS B Pa3BUTHE WHTEIN-
JICKTYaJIbHOTO MOTEHIMAaIa PETHOHA.

2. YTBepAUTh OTUET O HAy4HOU M opraHuzanuoHHol nesrenpHoctd 3CO PAEH B 2011
C OLIEHKOM «yJIOBJIETBOPUTEIHHOY.

3. YTBepauTh OTYET PEBU3UOHHON KOMHUCCHH.

4. YcranoButhb B 2012 1. exxeronusiii pazmep uiaeHckux B3HocoB 1000 py6.

5. IlogroroButs u u3narh 15 Beinmyck «Bectarka 3CO PAEH».

Cpok mpeacTaBieHHs] MaTEPUATIOB B COOTBETCTBUU C YCTAHOBJIEHHBIMU TPEOOBAHUSIMHU -
01.01.2013 .

OTBeTCTBEHHBIN 32 BBIMYCK — akaja. AraqxaHsH B.B.

6. [lonroToBUTH U M3ATH CIPaBOUYHUK «KTO €CTh KTO».

7. B cootBerctBuu ¢ 1. 7.14 YcraBa OTAeneHus NpecenaresisiM CEKIUW MOATOTOBUTH
MpeUIOKEHUsT 00 yTpaTHBIIUX CBA3b ¢ OTneneHueM ais paccmorperus Ha OOmiem cobpa-
Hun OTOeneHus.

8. YTBepauTh pe3yaprarbl BEIOOPOB B JACHCTBUTENbHbBIE WiEHBI (MPOTOKOT Ne2) U uiieH-
koppecnonienTel PAEH (npotokoi Ne3).

9. YTBepauts u3bpanue Ha nomxaocts [Ipencenarens 3CO PAEH npodeccopa Mouaio-
Ba C.I1. u Ha nomwkHOCTH [ TaBHOTO yyeHOTO cekpeTraps npodeccopa Temsaiiera M.B.

10. Cnenyromee coopanue 3CO PAEH mposectu B anpese 2013 1. Ha 6aze DeaepaibHO-
T0 TOCYIApPCTBEHHOTO JIeYeOHO-POPUITAKTHIECKOTO YupexaeHus: «HaydHo-knmuHudeckui
LEHTP OXPaHBbI 3I0POBbsI IIAXTEPOBY.

[Ipeacenarens 3CO PAEH,
akanemuk PAEH Hectepos B.1.
VYu. cexkperaps, wien-kop. PAEH [Ipoctos C.M.
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PED®EPATHI

YJIK 001.89:61

[TpakTuueckoe 3HaueHune HayuHbix uccnenoBanuii ®IBIITY «HKIO3MI» / B.B. Aramka-
HsH, .M. Ycreananena // Becrank PAEH (3CO). —2013.—Ne 15. - C. 4.

[IpencraBieHsl pe3ynbTaThl HAYyYHO-TIPAKTUYECKUX HCCIICOBAHUM, TPOBOJUMBIX B
OI'BJITY «HKIO3MI» B Teuenue 20 sner, mo mpodieMe pazpabOTKH HOBBIX TEXHOJOTUN JHATHO-
CTHIKH, JICUEHUS U peabunutanuu O0NbHBIX C MOJUTPABMOM, IO ONTUMHU3AIUU CUCTEMBI TPOdHIaK-
THYECKUX MEPOIPHUATHIA MPOPECCHOHATBHBIX U TPOU3BOACTBEHHO-00YCIOBIICHHBIX 3a00ICBaHIHA Y
pabOTHUKOB YTOJIBHOW MPOMBIIIEHHOCTH, M0 W3YYE€HUE MATOTCHETUYECKUX MEXaHU3MOB (OpPMHU-
poBaHMs HanOoJIee pacIPOCTPAHEHHBIX 3a00JIEBAHUI B3POCIIOTO U JETCKOTO HACEIICHHUS.

V]K 624.131.4

3aKOHOMEPHOCTH M3MEHEHUS (PU3UKO-MEXaHUYECKUX CBOMCTB IPYHTOB TPHU DIICKTPOXUMHU-
geckoM 3akperuieann / C.M. [Ipocros, A.B. [Tokatunos // Bectauk PAEH (3CO). — 2013. — Ne 15. —
C.11.

[pencTaBneHbl pe3yabTaThl KOMIUICKCHBIX MCCIICIOBAHUN MPOYHOCTHBIX U Je(OpMAaIlUOH-
HBIX CBOWCTB TPYHTOB IIPH JIBYX- U OJIHOPACTBOPHOM 3JICKTPOXMMHUUYECKOM 3aKperuieHuu. [Ipuse-
JICHBI 3aBUCIMOCTH MOJIYJISl YIIPYTOCTH, CUEIUICHNUS, YIIa BHYTPEHHET0 TPEHUS, BIAKHOCTH YKpeIl-
JICHHBIX TPYHTOB OT BPEMEHU Ha0Opa MPOYHOCTH B PA3JIUYHBIX 30HaX 00paOOTKH.

W 5. Ta6n. 1. bubnuorp. 2 Ha3s.

YK 622.281

ANTOpUTMBI pacueTa MapaMeTPOB KPEIUICHHs BhIPAOOTOK C MCIOJIb30BAHUEM TEXHOJIOTUU
anekTpoxumudeckoro 3akpervieanst / C.M. Ilpoctos, A.B. IToxarunos // Bectauk PAEH (3CO). —
2013.—Ne 15.—-C. 16.

PaccMoOTpeHbl anropuTMbl pacyeTa OCHOBHBIX TEXHOJOTHMUECKUX IMapaMeTpoB KOMOMHHUPO-
BaHHOW KpEIy, BKJIOYAIOIIEH 000J0YKY U3 3aKPEIICHHBIX TOPOJ, a TaK)Ke aJTOPUTM MPOEKTUPO-
BaHUS NIAPAMETPOB U PEKUMOB JICKTPOXUMHUUECKOTO 3aKPEIJICHUS TOPOJT IIPHU CTPOUTEIBCTBE FOp-
HBIX BBIPA0OTOK.

Wnn. 3. bubnuorp. 4 Ha3g.

VIK 622:831.22

3aKOHOMEPHOCTH TPOSIBIICHHSI ONIOPHOTO TOPHOTO JIABJICHUS NPU OTPabOTKE 3armacoB yris B
BOCTOYHOM KpbLIC YKIOHHOIrO mojs 18-2 mmacta Toamadeckuil B rpaHUIAX IMAXTHOTO IOJIS [IAXThI
«[TonpicaeBckas» OAO «CYIK-Ky3bacc» B HUCXOAIIIEM TIOPSAKE OTPAOOTKH BEIEMOYHBIX CTOJIOOB
/ A.B. Peme3sos, B.B. Knumos, JI.M. Konosanos // Bectauk PAEH (3CO). —2013. — Ne 15. — C. 20.

B crathe mpencTaBiieH MaTepuaa O MPOBEICHUHN MCCIIEAOBAHUS BIUSHUS OIMIOPHOTO JaBJIe-
HUS Ha COCTOSIHUE MPWIETAIOIINX TOPHBIX Topo. [oapoOHO onucaHbl TOPHO-TEOIOTUYECKUE YC-
JIOBHS 110 BBIEMOYHOMY YYACTKY M TE€XHOJIOTHS BEJICHHUS TOPHBIX paboT, a TakkKe JaHa XapaKTepH-
CTHKa BMEIIAIONIMX TOpo tuiacta ToamaueBckuii maxTthl «llombicaeBckasy». [IpeacrasicH aHamu3
rpadUYeCKUX 3aBHCHMOCTEH MOCTPOSHHBIX B PE3YJIbTaTe HHCTPYMEHTAIHHOTO KOHTPOJIS Ha 3aMep-
HBIX CTaHIIMIX, PACCMOTPEH BOMPOC Pa3yMpPOYHEHHUS MTOPOI KPOBIIH.

Wt 6. Tabn. 3. bubmuorp. 11 Ha3s.

YK 622.831.22

HccnenoBanue BIUSIHUSA ONOPHOIO JaBlIeHHs, (OPMUPYEMOIO OUUCTHBIM 3a00€M Ha COCTOSIHUE
IIPUJIETAIOIUX FOPHBIX BHIPAOOTOK B YCJIOBHAX OTPaOOTKU YroJbHBIX IIJIACTOB CPEIHEM MOIIHOCTH Ha IIax-
tax OAO «CYDK-Ky30acc» kak B HUCXOJAIIEM, TaK U B BOCXOJISIIEM MOPSJIKE HA MPUMeEpPEe OTPaOOTKH 3a-
MacoB YISl B IpaHULaX ImaxTHoro mois maxtel «llomsicaeBckas» / B.B. Knmumos, A.B. Pemesos // Bectauk

PAEH (3CO). —2013.—Ne 15. - C. 30.
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B crarbe mpencraBieH OOOOIICHHBIM MaTepuan O IMPOBEICHUU HWCCIICIOBAHMS BIUSHHUS
OIOPHOTO JTABJICHHS HA COCTOSIHUE MTPUJICTAIOIIMX TOPHBIX BBIPAOOTOK B YCIOBHSX OTPAOOTKH II1aX-
ol «llonbicaeBckasiy. OmucaHbl TOPHO-TEOJOTUUECKUE YCIOBUS U TEXHOJIOTHS BEICHHS TOPHBIX
paboT, mprMeHsieMasi Ha [IaxTe, a TAKXkKe MOJPOOHO JaHa XapaKTepPUCTHKA riacTa TojIMaueBCKUi 1
BMEIIIAOIUX TTOPOJI.

W, 2. Ta6n. 1. bubnuorp. 7 Ha3s.

YK 622.831.2

Pe3ynbTaThl MHCTpYMEHTANBHBIX HAOMIONEHUH 3a COMM)KEHUEM KPOBJIM M MOYBHI IUIACTa
TonmaueBckoro B rpanHuiax maxtHoro nojs maxTel «l[lompicaeBckasy OAO «CYDK-Kysbace» B
KoHBeiepHOM mTpeke 18-8 mpu oTpaboTtke BeiemouHoro cronba 18-10 / B.B. Knumos, A.B. Peme-
30B // Bectank PAEH (3CO). —2013. —Ne 15. - C. 38.

B crarbe npezcraBieH MaTepual O IPOBEACHUU MCCIEOBAHUS BIMSHUS OMOPHOIO JaBiie-
HUSl Ha COCTOSIHUE MPWJIETAIONNX K BBIEMOYHOMY y4acTKy TOPHBIX BbIpaboTkax. [ToapoOHO omu-
CaHbl TOPHO-T€0JIOTMYECKHE YCIOBUS 1O macty TonamayeBckoro maxtel «llombicaeBckas» u Mero-
IMKa MOHHUTOpUHTA. [IpescTaBiensl pe3yabTaThl aHAIN3a TpapUUECKUX 3aBUCUMOCTEH, MOCTPOSH-
HBIX B pe3yJIbTaTe HHCTPYMEHTAIBHOTO KOHTPOJIA Ha 3aMEPHBIX CTAHLIUSAX.

Wt 12. Ta6m. 11. bubmuorp. 11 Ha3s.

YK 622.236.22

HccnenoBanue SHEProeMKOCTH MPOIECCOB Pa3pyIICHUs TOPHBIX MOPOJ MPHU MPOBEIACHUH
BbIpaboTok / E.B. Ilyraues, I1.A. Kopnees // Bectank PAEH (3CO). —2013. —Ne 15. —C. 50.

CHWXEHUE YIENbHBIX SHEPreTUYCCKUX 3aTPaT HAa TOHHY JIOOBITOTO YIJIS SIBJISETCS OCHOB-
HBIM YCIIOBHEM YCIICUITHOTO PAa3BUTHS JIFOOOTO TOPHOMOOBIBAIOIIETO MPEAIPHUSITHS, B CBSI3U C YeM
pa3paboTka FHEProcOePEraroIMX TEXHOJOTHI MPEICTABISACTCS aKTyadIbHONH HAYYHO-PAKTHUECKOM
3a1a4uen.

Wnn. 3. bubGnuorp. 2 Ha3B.

YK 624.21:624.19

Ponb KOHTYpHOTO B3pBIBaHHS B MPOIECCE MPOBEACHNS TOPH30HTAIBHBIX TOPHBIX BBIpa0o-
tok / B.C. 3a0yra, B.I'. JIykpsinoB // Becthuk PAEH (3CO). —2013. —Ne 15. - C. 53.

Hcnonp30BaHne KOHTYPHOTO B3pPBIBAHUS TO3BOJIUT JIOCTHYBL OJIArONpHUATHOTO KOHOMHUYE-
ckoro 3¢ ¢dekTa, a UMEHHO: 3HAYUTEIHbHO YMEHBIIUT Mepedop, MOrpy3Ky, TPAHCIOPTUPOBKY TOPO-
B, Tiepepacxoja OeTOHA MPH WCIOJIB30BAHUM MOHOJIMTHOW OeTOHHOW KpemH. Tak ke MOBBICHT
0e30MacHOCTh NepCcoHala MyTeM YMEHbBILICHUS TPEIHH B 3aKOHTYPHOM MaCCHBE.

bubnuorp. 5 Ha3B.

YK 622.323

Poccust Hy)xmaeTcsi B ycKOPEHHOM BOCIIPOHM3BOJICTBE 3amacoB HeTy u rasza. / B.B. Poctos-
ues, B.H. Pocrosues // Bectauk PAEH (3CO). —2013. — Ne 15. - C. 56.

B Poccum, B cuity psia mpudrH, CIOXKAIACh TPEBOXKHASI OOCTAHOBKA C MPUPOCTOM 3aI1acoB
He(TH U Ta3a, CIOCOOHBIM MOIIEPKUBATH JOOBIYY HE()TH B CTPaHE HA YPOBHSIX, IPEyCMOTPEHHBIX
TOIUTUBHO-2HepreTudeckuMu nporpammamu 10 2020 u 2030 romos. Pemuts 3Ty 3amady TOIBKO C
MTOMOIIIBIO0 CEHCMUKU U OypeHUs: HEBO3MOXKHO M3-3a HEJIOCTATKa CPEJICTB, BPEMEHHU U CIIOKUBIIETO-
Csl IOpsiIKa HEPOIoJib30BaHus. TpedyroTcs HOBbIE TEXHOJIOTUU BBISIBICHUS MEPCIEKTUBHBIX 00b-
eKTOB. Takast TeXHOJIOTUSI KBAHTOBO-OMTHYECKON (PMIIbTpAIli KOCMOCHIUMKOB B TOMCKe co3/1aHa.

Wnn. 6. bubnmorp. 10 Hazs.

YK 553.982

3aKOHOMEPHOCTH pa3MeIleHHs TPYAHOM3BIeKaeMoil HehTh Ha Tepputopuu Poccuu u oco-
OcHHOCTH ee (u3uko-xumudeckux cporictB / W.I'. Smenko, FO.M. Tlonmmyk // Becthuk PAEH
(3CO).—2013.—Ne 15. - C. 65.
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[IpoBenen aHanM3 3aKOHOMEPHOCTEH pa3MeleHNe BI3KUX U mapaduHUCThIX HedTel mo Hed-
Tera3oHOCHbIM OacceitHam Poccuu. TlokazaHo, 94T0 HaMOOJBIIKME 3aMackl BA3KOW W TapaHHUCTOM
Heptu cocpenoroueHsl B Tpex HI'b — Bonro-Ypansckom, 3anmagno-Cubupckom u Tumano-
[Tegopckom. TIpoBeneH CpaBHUTENBHBINA aHAIH3 (DU3MKO-XUMHUYECKHX CBOHCTB BSI3KHX W Iapadu-
HUCTBIX Hedrelt Bonro-Ypansckoro, 3anangno-Cubupckoro n Tumano-Ileuopckoro HedrerazoHoc-
HBbIX 0acCeHHOB KaK IIEHTPOB JOOBIYM Takux HedrTed B Poccum. IlpoBeneH aHanmm3 HM3MEHEHHS
CBOMCTB BSI3KOUM M mapaduHUCTON HeTH B 3aBUCHMOCTU OT TITyOWHBI 3aJIeTaHUs U X TEPPUTOPH-
QJIGHOTO PACIIONIOKEHMsI. BBISABICHHBIE 3aKOHOMEPHOCTH PACIIpEIeNICHHs BA3KUX U MapadUHUCTHIX
HedTell U peCypCHBIM MOTEHIIMAT PacCMaTPUBAEMBIX HEPTEH MOXKET CTaTh HAJAECKHBIM UCTOUHHKOM
TIOJ/IEPKaHUST HEOOXOIMMBIX CTpaHe 0OBEMOB TOOBIYH M TIEPEPaAOOTKH YTIIIEBOJOPOIHOTO CHIPHSI.

Wnn. 3. Tabn. 5. bubnuorp. 14 Ha3s.

YK 622.276.6

CoBpeMeHHOE cocTosiHUE HedTera3ono0biBaroniero komiuiekca Tomckoi obnactu / C.U.
[Tanwrues // Becrauk PAEH (3CO). —2013. — Ne 15. - C. 74.

B pabote npoBesieH aHAIU3 COCTOSHUS HedTera3o00bIBaroIero komriekca ToMckoi 00-
JacTH 1o pe3ynbraraM padoTsl 3a 2012 roa. [IpuBeneHbl OCHOBHBIE PE3YNIBTATHI T€0JIOrOpa3Be0y-
HBIX paloT, TMHAMUKA TOOBIYH YTIIEBOIOPOTHOTO CHIPhs, 00BEMOB HHBECTHIIMK B OCHOBHOM KaIu-
Taj, 00bEMOB IKCILTYaTaAllMOHHOTO OYpEHUS U CUTYallUs C UCIIOIH30BAHUEM MOMYTHOTO HEPTIHOTO
raza nmpH pa3padoTke HePTIHBIX MecTOpoXxAeHH Tomckoi o6mactu. ChopMyTupOBaHbEI OCHOBHBIC

HampaBlieHUs JaIbHEUIIeTro pa3BUTHS HeTerazono0bIBaroero kommiekca ToMckoii 006macTu.
Wmn. 11.

YK 005.551:622.276

[IpoexTrpoBanne 00BHEKTOB HEPTEra30BOr0 KOMILIEKCA ¢ MPUMEHEHHE KOMIIETEHTHOCTHOTO
noaxona / A.IO. Omutpues, B.B. Mainbmmes, JI.B. Xymskor // Becthuk PAEH (3CO). — 2013. —
Ne15.-C. 84.

B nmanHO# pabGoTe paccMmaTpuBaeTcs OpHTHHANbHAs MeToauka lleHTpa MOAroTOBKH W
MEPEToArOTOBKY CIEeNUAINCTOB HedTerazoBoro jaena MHCTUTyTa TpUpPOAHBIX pecypcoB ToMckoro
MOJUTEXHIHYECKOTO YHHBEpPCHUTETa 1O (HOPMHUPOBAHUIO KOMAaH[, TBOPUYECKHX KOJUIEKTHBOB Ha
OCHOBE OILIGHKH TEXHUYECKUX KOMIETSHIIMIA JJIsi BBIMOJHEHUS 33/1a4 MPOCKTHPOBAHUS OOBEKTOB
HedTerazono0kBamEero kKomruiekca. OmnmcaHbl 3Tanbl OIEHKH TPOQECCHOHATBHBIX 3HAHUN W
HAaBBIKOB  CIEUMAINCTOB  Tpu  (OPMUPOBAHMM  TPOEKTHBIX  KoMmaHia.  PaccMmoTrpena
MOCJIEIOBATEIHPHOCTh BBITIOJIHEHUsT paboT 1Mo (HOpMUPOBAHHS MPOCKTHBIX KOMAaHI, MYTH PEIICHUS
3ama4  Toa0opa ONTHMAJBHBIX CICHUATNCTOB HAa OCHOBE  OMNpPENEJICHHs YpPOBHS 3HAHHA
npereHieHToB. [lpuBeneHo omnucaHue QYHKIMOHANA CIEUHUAIU3UPOBAHHOTO MPOrPaMMHOIO
MPOJYKTa, UCIOIB3YEMOT0 B MPOIIECCE OLIEHKH MEPCOHANa, C IeNbl0 MOBBIMEHUs YPPEKTUBHOCTH
MPUMEHSEMOU CUCTEMBI.

Wnn. 4. Ta6. 1. bubnuorp. 3 Ha3B.

YK 553.98

O rene3uce 3ayiexeil HEQTH U CTPATErUU X MOUCKOB B JIOIOPCKOM OCHOBaHHUH LIEHTPAIbHOM
yactu 3anagHoi Cubupu (Ha npumepe Kpacnonenunckoro csoga) / B.W. Vcaes // Becthuk PAEH
(3C0O).—2013. —Ne 15. - C. §9.

B noropckom ocHoBanuu Ha PorokHukoBckoMm JIY 1o AaHHBIM IpaBUpa3BEAKH BbISBIIECHA
30Ha Pa3yIUIOTHEHMsI, OTOKJECTBICHHAs C BTOPUYHBIMU pe3epByapamu. [lo nmaHHBIM reoxumuye-
CKUX HCCIIeIOBaHUN KepHa ycTaHoBleHa BepTukaibHasg murpauus (100-300 M) HEPTSIHBIX yrieBo-
JIOPOJIOB M3 IOPCKOW 30HBI HEe(PTEMposBIICHWH B Talie030ickue moposl. IlomaepxuBaeTcs «oca-
JOYHAas» KOHILIETILUS «TJIaBHOTO MCTOYHMKay. [Ipeanaraercs crpaTerust ¥ METOMKA MTOUCKOB 3ajie-
XKeil HeTH B JJOFOPCKOM OCHOBAHHMU.

Wnn. 5. bubnuorp. 10 Ha3s.
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YK 519.876.5 : 532.516

TermmooOMeH mpu JTaMUHAPHOM TeueHHH He(hTH ¥ He(QTENPOMYKTOB C aHOMAJIBHOW PeoJio-
rueil B TpybomnpoBoaax Oombioi npotsokeHHoctd / C.H. Xapnamos, P.E. Tepemenko // Bectauk
PAEH (3CO).-2013. - Ne 15. - C. 96.

B Hnacrosmeit cratbe paccMaTpuBaeTcs 3ajaya O TEYCHHH HEHBIOTOHOBCKOW KHIKOCTH C
MEPEMEHHBIMH TETUTO(QH3MUECKUMH CBOMCTBaMHU B TpyOe Kpyrioro cedenus. K maHHoMy kimaccy
3a/la4 OTHOCSTCS THUAPOJAMHAMUYECKUE TPOIECCH, MPOUCXOAAIINE MPU TPAHCHIOPTE CpPel C aHO-
MaJIEHOW peoJiorueid B TpybompoBoaax. I[lpeacraBieHHbIe pe3yabTaThl MOKHO HCIIOB30BATh IS
pa3paboTKU METOIMK TEIJIOBOTO M THAPABIMYECKOr0 pacueToB, BIOOpA HanOOJee BHITOAHBIX TEX-
HOJIOTHYECKUX CXEM TPAHCIIOPTa PEOJIOTHYECKUX CIIOXKHBIX JKUAKOCTEH, OMTUMAIBHOTO pacueTa
obopynoBaHusi HEPTEra30BOro KOMIUIEKCA, COBEPUICHCTBOBAHUS CYILECTBYIOIIMX CUCTEM IOAOT-
peBa MpH TPAHCIIOPTE BHICOKOBSI3KUX JKUAKOCTEH MO TPyOOIIPOBOAAM.

Wnn. 7. bubnuorp. 9 Ha3B.

YK 536.24 : 622.32

MonaenupoBanue 3pPEKTOB B3aMMO3aBUCUMOCTH XUMHUYECKUX PEAKIMN U TypOYJIEHTHOCTH
TIPY IBFDKEHUHW pearupyronmx cMmeceit B Tpyoornposoaax / C.H. Xapmamos, A.B. ®@wiiatora // Bect-
Huk PAEH (3CO). —2013. —Ne 15. - C. 101.

B Hacrosimielt pabote 00CYXKIAIOTCsl pe3yJabTaThl MCCIEIOBAHUS TYpOYIEHTHOTO TOPEHUS
NPU JIBUKCHUU PABHOBECHO IMCCOLMUPYIONIMX/PEKOMOUHUPYIOIIUX YIIIEBOJIOPOIHBIX Ta3000pa3-
HBIX CpeJl B 3aMKHYTHIX CHCTEMaxX, TpyOax M KaHajax ¢ y4eToM 3((GEKTOB B3aMMOBIUSHUS XUMUH U
TypOyneHTHOCTH. OTMEUaeTcs, YTO B paMKaX MHOTOCTAIMMHOW MOJIEIA XUMHUYECKON KHMHETHUKH,
OTIPEIEIISIONIEH JABIKEHHE CMECei, XOpomasi TOUHOCTh OTPEICICHUS JTOKATBHBIX M UHTETPATBHBIX
napaMeTpOB TCUCHHUS U TEINIOMACCOOOMEHAa MOXET OBbITh MOJy4deHa M0 000O0IIEHHBIM COOTHOIIICHH-
sm tuna ['yne0epra-Baare.

bubnuorp. 9 Ha3s.

YK 614.84+699.81

CpencTBa OTHE3alTUTHI U MOXapHOU Oe3ornacHocTu. CtpaTterus odecrneueHruss KopropaTHB-
Hoii Ge3omacHocTH Ha MecTopoxaeHusX OAO «TomckuedTs» BHK / B.I'. JlykbsiHoB, A.A. [IpoBo-
topoB // Bectank PAEH (3CO). —2013. — Ne 15. - C. 104.

Cnenana mombITKa co3manus Kataiora «CpefcTBa OTHE3AIIMTHI U MOXKapHOU 0e30-
MACHOCTH JIJIsl pa3pabOTKH CTpaTeruu 00ecredeHus] KOpIOpaTUBHON 0€30MacHOCTH Ha Me-
cropoxknenusix OAO «TomckuedTts» BHK. Ilens HacTosmiero karamora COCTOUT B TOM,
YTOOBI CUCTEMATU3UPOBATh 3TH CPEJCTBA B €AMHOM H3/IaHUH, OTpakaroleM Hauboliee moi-
HbIE TEXHUKO-DKOHOMHYECKHUE TTOKa3aTelIu 000pYIOBAHHS.

YK 622.276(571.17)

Posb ropHbIX MHXEeHEpoB CHOUpPH B (OPMHUPOBAHUU HE(PTETa30BOr0 MOTCHIIMANIA CTPaHbI /
B.B. PoctoBues, B.H. PoctoBues // Bectiuk PAEH (3CO). —2013.—Ne 15. —C. 107.

OrpomHbIii BKJIaZ B (hOPMUPOBAHHE MHHEPAIbHO-D)HEPTETHUECKUX PECYPCOB CTPaHbI BHE-
CITM TOpHBIE WHXeHepbl CHOWPH, U B TIEPBYIO OYEpelb BHITYCKHUKH TOMCKOTO TOJTHTEXHUYECKOTO.
Ho ux moctmwkenus B GOpMHUPOBAHUHN YIIIEBOJIOPOAHOM 0a3bl CTPaHbl OCTAIUCH MAJIO OCBEIICHHBI-
MU H TIO9TOMY HE JIOCTaTOYHO OIICHEHHBIMHU. DTa OJHA W3 HEMHOTHX paloT, HalpaBlieHHAs Ha Jie-
MOHCTPAIIMIO 0YCHb MAJICHbKOW YaCTHUYKHU 3TOTO BKJIAJA.

bubnuorp. 6 Ha3B.

YK 620.193.004.2

[Mepesamura — hakTop 00Opa3oBaHUS U POCTA CTPECC-KOPPO3HOHHBIX TPEUIMH HAa KAaTOHO-
3alUIIAEMON MMOBEPXHOCTU ra30He(TENPOBOIOB B MPOIECCE UX JUIMTEIILHOU dKcIutyaTanuu / B.A.
XwmxHskoB, [1.A. Xennapes // Bectank PAEH (3CO). —2013. —Ne 15.—C. 111.
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B paGote npuBeneHbl 1 00CYKIACHBI PE3YNIbTAThI MIEKPOXUMUYECKUX U3MEPEHHI Ha Tpacce
JEUCTBYIOIMX MarucCTpajbHBIX Ta30HePTenpoBoaoB. [lokazaHo, 4TO MaKCHMalbHas TUIOTHOCTB
MpeIeIbHOr0 TOKA KUCJIOPOAa Ha YPOBHE YKJIAJKU MAaruCTPadbHBIX Ta30HE(TENPOBOIOB BO Bia-
TFOHACHIIIECHHBIX IPYHTAX [EHTPaIbHOI YacT 3anagHoil Cubnpu cocrasiser 0,03...0,38 A/m’. Pe-
allbHas INIOTHOCT TOKA KATOMHO 3aIiuThl 5...13 A/M° U Gonee, TO €CTh IPEBBIIIAET [IOTHOCTD
MpeAeIbHOTO TOKa Kuciopoaa 6onee, uem B 10...50 pa3 u 6omnee. Pe3ynbrarhl MpoBeACHHBIX U3Me-
peHuil YyKa3bIBalOT Ha HEOOXOIMMOCTh MPHU BHIOOPE MOTEHIIMAIOB KaTOJAHOMN 3alIMThl MarucTpalb-
HBIX Ta30HE()TENPOBOIOB AOMOIHUTEIBHO H3MEPATh IUIOTHOCTh TOKA KATOJHOM 3aIlUTHI j, . |

IUIOTHOCTH MPEACIBHOI'O TOKA IO KUCIIOpOaY ] p I[OHOJ'IHI/ITCJIBHLIC SJICKTPOXUMHNYCCKUEC U3MEPC-

HUS TIO3BOJIAT UCKIIIOYUTh UM CBECTH K MUHUMYMY 00pa3oBaHHe KOPPO3UOHHBIX 1e(EeKTOB, KOraa
Jus. < J,p» W TPEIOTBPATUTH 00Pa30BaHUE CTPECC-KOPPO3HOHHBIX NedekToB, Koraa j,, >10j, .

ITokazano, uro mpu 3<;  /j <7 KOPPO3HMOHHBIM IIPOIlECC MOJABIISICTCI OO 3HAYCHUI
> ‘]KA_?A .]np

0,005...0,007 MMm/Tox TpH MPAKTHYSCKOM OTCYTCTBHUU JJICKTPOJIMTHICCKOTO HABOJIOPOKHBAHHS
CTEHKU TpyOOmpoOBOJAa, YTO Ja€T OCHOBAHHME PEKOMEHIOBATH ITOT KPUTEPUH AJIs MPAKTUIECKOU
peau3aium.

Wnn. 1. Tabn. 4. bubnuorp. 7 Ha3s.

YK 669.017

JIByxdasznas Mojienb miactuaeckoi nedopmaruu matepuaioB / C.A. Hesckwii, B.J[. Capsi-
yeB, B.E. I'pomoB // Bectauk PAEH (3CO). —2013. — Ne 15. — C. 120.

B Hameit pabote Juist onMcaHus TUTACTHYECKON JehopManuy mpeiaraeTcs GuibTparuoH-
HbIA T10/1X0. OH MOJIYYHJT IIMPOKOE PACIPOCTPAHCHUE B TUAPOMEXAHUKE MPHU M3YUCHUH BOJOHA-
CHIIIIEHHBIX TPYHTOB, Ta30B3BECEH, CYCIIEH3UH U T.M. Takue CHCTEMBI MOJIEIUPYIOTCS IBYMs KOH-
TUHYYyMaMH, TO €CTh ()a3bl (PMKTUBHO pa3Ma3bIBAIOTCS MO BCEMY OOBEMY, a MX B3aUMOJICHUCTBHUEC
OCYIIECTBIISIETCS ITyTeM 0OMEHa UMITYJIbCOM, MacCOM, SHEpTHer U T.11.

Wnn. 3. bubnuorp. 28 Ha3s.

YK 536.7:669.046

AHamm3 OCHOBHBIX HAINpaBJICHUI TOBBIIIEHHUSI YHEPrOTEXHOJIOTUIECKON A(PPEKTHBHOCTH
CTEH/IOB BBICOKOTEMIIEPATypHOTo pa3orpeBa (GyTepoBOK cranepa3inBouHbix KoBiied / E.M. 3a-
nosibekast, M.B. Temmsanies, K.E. Koctrouenko // Bectauk PAEH (3CO). —2013.—Ne 15. —C. 128.

B crarbe Ha 0a3e KOMIUIEKCHOW, NETCPMUHUPOBAHHOW MATEMAaTHUECKOW MOJICIIN TEIIOBOM
paboTHI CTEHIIOB ISl pa3orpeBa (hyTepOBOK CTANEPA3IMBOYHBIX KOBIIEH MPOBEICHO MUCCIIEIOBAHHE
BJIMSIHUSI TPUMEHCHHS TETUIOM30IMPOBAHHBIX KPBIIICK, MOJ0TPEBA OKUCIIUTEIS U 00OTaIlCHUS 1y-
ThsI KUCJIOPOJIOM Ha TEXHUKO-DKOHOMHYECKHE MOKa3aTeIn paboThl CTEH/IA.

Wnn. 2. Tabn. 1. bubnuorp. 10 Ha3s.

YK 621.926 +621.928

CoBpeMEHHOE COCTOSIHME DPa3BUTHS TEXHHKH BO3AYITHO-IIEHTPOOEKHON KIIaCCU(PUKAIINH
mukponopomkos / A.T. Pocisx, IT.H. 3stuxos // Becthuk PAEH (3CO). —2013. —Ne 15. - C. 134.

B paGore mpexacraBieH 0030p COBPEMEHHOTO COCTOSHHSI TEXHHKH  BO3IYIIHO-
LEHTPOOSKHOM KITacCU(pHUKAIIMM YACTULl TBEPJIBIX MAaTEpPHAJIOB 110 pa3MepaM Kak OJHOr0 U3 Haubo-
nee 3 (HEKTUBHBIX METOJIOB B PA3JIMYHBIX TEXHOJOTHUECKUX MPOIIECCaX, CBA3aHHBIX C TIOJTYYCHUEM,
nepepaboTKON MUKPOMOPOIIKOB U MPOU3BOACTBOM HA UX OCHOBE HOBBIX NEPCHEKTHBHBIX MaTepua-
JIOB W HM3AENNii. PaccMOTpeHBI HEKOTOpBIE THUITUYHBIC KOHCTPYKIIUH ar-1MapaToB M MpeIosKeHa
cucTeMaTHu3anus, KoTopas, UCX0/ U3 KOHKPETHBIX TPeOOBaHUH MPOU3BOJICTBA, [TO3BOJISET MPE/IBaA-
PUTETHHO MPOBECTH BHIOOpP HY)KHOM TPYIIBI aliapaTtoB, a 3aT€M aHAIM3HPOBATH TOJBKO KOHCT-
PYKIIMH, YIOBIETBOPSIONINE OOIIUM MPUHITUIIAM JAHHON TPYMIbL. U3 KAXKI0H TPYIMIbI IPEAT0KEH-
HOM CHUCTEMBI BO3IYITHO-IICHTPOOEKHBIX KIIACCH-(UKATOPOB.

Wnn. 6. Tabn. 1. bubnuorp. 9 Hass.
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YK 631.16: 633.35

UYeuesniia — HoBas 3epHOO0OOBast kynbrypa / B.M. Camapor, O.B. AHoxuHa // BectHuk
PAEH (3CO).-2013. —Ne 15. - C. 142.

[IpuBeneHs! MuIIeBbIe M KOPMOBBIE KauyecTBa HOBOW 3€pHOO000BOW KYyJIbTYPHl YE€UECBHIIHI.
HccnenoBanus mokasaiy BEICOKYIO €€ YPOKAMHOCTh U IKOHOMUYECKYIO 3P (HEKTUBHOCTb.

Tab6m. 2. bubmmorp. 6. Ha3B.

YK 631.582

OOOCHOBaHHOE 4YepeOBaHHE KYJIBTYp Kak (PaKTOp peryiupoBaHHs COPHSIKOBOTO KOMIIO-
HEHTa IIeHO03a W OMoJIorndeckol akTuBHOCTH 1o4Bhl / B.M. Camapos, H.H. UymanoBa // Bectauk
PAEH (3CO).-2013. —Ne 15. - C. 144.

[IpencraBneHbl pe3ynbTaThl OIEHKH 10 BIMSHUIO MPEANICCTBEHHUKOB (YHCTBIA TIap, OIHO-
JICTHUE TpPaBbl, 3¢pPHOBBIC) Ha (PUTOCAHUTAPHOE COCTOSHUE TOCEBOB IIICHUIIBI, OMOJOTHYECKYIO
AKTUBHOCTH TI0YB IT0 BCXOXKECTH W POCTOBBIM ITOKA3aTeIsIM TECT - KYJIbTYp (peamc, Kpecc-canar).
BrbIsiBIIeHa poJib YMCTOTO Mapa Kak peryisropa (UTOCAHHUTAPHOTO COCTOSHUS IICHO3a M HHU3KOU
MOYBOYTOMIISIEMOCTH.

Tabn. 3. bubnuorp. 7 Ha3s.

YK 631.81

bananc nuHKa pu BO3/1EIBIBAHUH SIPOBBIX 3€PHOBBIX KYJIBTYP B JIECOCTENH W CTEITHOW Yac-
™1 Ky3nenkoit kornoBunsl / O.U. [Ipocsaaukosa, T.I1. Knesmuna, T.B. Cnanxosa // Bectnuk PAEH
(3C0O).—2013.—Ne 15.-C. 148.

[TpuBenens! pacuersl OanaHca Zn TpHU BO3JENBIBAHUU 3€PHOBBIX KYIBTYpP B JIECOCTENH U

crenHoi yacth Ky3Henkoil KOTJIOBUHBI.
Wnn 1. Tab6n. 1. bubnuorp. 3 Ha3B.

YK 633.12:631.445.4

CriocoObI TIOceBa M HOPMBI BBICEBA TPEUYMXH HA YEPHO3EMAaxX BBINIEIIOYSHHBIX JIECOCTEIH /
B.M. Baxog // Bectauk PAEH (3CO). —2013. —Ne 15. - C. 150.

HccnenoBanust moKasaiiy, 9YTO IpY BO3ACTBIBAHUY IPEUMXHU Ha YEPHO3EMAX BBIIIEIIOUECHHBIX
necocrenu AnTaiickoro kpast 3¢ ()eKTUBHBIM CIOCOOOM ceBa sBisieTcsl mupokopsanbiid (0,45 m)
HOPMOM BbICEBa 3,5 MIIH. BCX. 3€peH Ha | ra. 3mech MoaydeHbl JOCTaTOYHO XOPOIIHNE IMOKa3aTeln
moJieBoit BcxoxkecTH (63 %), coxpaHHOCTH pacTeHuil Kk yoopke (76—78 %) u T1CTOBOI MOBEPXHOCTU
(56,7 ThIC. M*/ra), B COBOKYITHOCTH 00SCIICYMBAOLIVX BHICOKYIO IPOIYKTHBHOCTB (hotocnHTesa (5,83 r/m”
cytkn). CpemHsist ypoxKaifHOCTh 3epHa rpeunxu cocrapuia 1,42 t/ra.

Tabn. 2. bubmuorp. 5 Ha3B.

VJK 633.2.031/.033

OCOOCHHOCTH OTBUIUTEIILHOW JESTEILHOCTH MEIOHOCHBIX IMYEN Ha MOCEBaX SHTOMO(DHIIb-
HbIX KynbTyp / JI.M. TlankoB // Bectauk PAEH (3CO). —2013. —Ne 15. - C. 155.

[TpuBeneHbI pe3yabTaThl UCCICIOBAHUNA 00 OCOOCHHOCTSIX OIBUTUTEIBHON IEATEIBbHOCTH
MEIOHOCHBIX MYET Ha IBETYIIMX TPABOCTOSX HEKOTOPHIX CEIbCKOXO3SIMCTBEHHBIX KyJabTyp. Pac-
CMOTpPEHO BJIUSIHUE MPUPOJHBIX (PAKTOPOB HA MHTEHCHBHOCTH MUYEIOONbUICHHS. [IpUBOIUTCS MH-
dbopmaryst 0 MyTsAX yBETHYCHHUS JETHOW aKTMBHOCTH MEIOHOCHBIX MYEN, YTO CYHIECTBEHHO YJy4-
maeT 3 PEeKTUBHOCTD ONMBUICHUSI CETbCKOXO03SIHCTBEHHBIX KYIBTYP.

Wan. 1. Tao6u. 3. bubmmorp. 12 Ha3s.

YK 636.4.082
BHeapeHue HOBBIX CENEKIIMOHHBIX TPUEMOB U METOJIOB B IUIEMEHHON paboTe MO COBEPILIEH-

CTBOBAHMIO TPOJYKTUBHBIX KaueCTB CBUHEH KpymHOU Oenoi mopossr / A.Il. I'pumkosa, H.A. Ya-
noa, H.JI. Tperbskosa // Bectauk PAEH (3CO). —2013. —Ne 15. - C. 162.

245



CoBepIlIeHCTBOBaHUE OTKOPMOYHOM M MSICHOM NPOJYKTUBHOCTU CBUHEH KpYMHOH Oenoi
IIOPOABI SBJSIETCS MEPBOCTENIEHHOMN 3a7adell IIPH MPOU3BOJCTBE BBICOKOKAYECTBEHHOW CBHHHUHBI C
BBICOKOM ee peHTabenbHOCThI0. B ycnoBusax mnempenpoaykropa OO0 CIIK «Hucroropckuii» Ke-
MEPOBCKOW 00JIaCTH CO3AA€TCsl HOBAsI MOMYJISIIIUS CBUHEW KPYITHOM O€0i MOPObI ¢ yIy4IlIeHHbI-
MU MSCHBIMH M OTKOPMOYHBIMU KadecTBaMH. COBEPIIEHCTBOBAHME OTKOPMOYHBIX M MSCHBIX Ka-
4eCTB CBUHEH KPYIMHON Oesloi MOpoabl OCYLIECTBIISETCS HA OCHOBE BBOJHOIO CKPEIMBAHUS C XPsi-
KaMu 1opoJi Hopkump, KpynHoi Oenoii anrnuiickoi (PIC) u ¢paHiy3ckoi cenekuuu, MMEroIux
BBIPAYKEHHBIN MOTEHI[MAT BBICOKOH OTKOPMOYHOW M MSICHOM MPOJYKTUBHOCTH U XOPOIIUE BOCIIPO-
W3BOJUTENIbHBIE KAUE€CTBA MAaTOK.

Tabn. 3. bubnuorpad. 4 Ha3s.

YK 637.12

He npusHanHbIi, HO SKOHOMUYECKU dPPEKTUBHBIN, IEHHBIM UCTOYHUK MUHEPAIBLHOTO TH-
TaHUs CENbCKOXO03sHMCTBEHHBIX XMBOTHBIX Ky30acca / JI.5I. Makapenko, I'.B. Makapenko // Bect-
ik PAEH (3CO). —2013. —Ne 15. - C. 167.

B mpakTHKe )KWBOTHOBOJICTBA 00J1ACTH B KAUECTBE MUHEPATBHBIX JJOOABOK HCIOIB3YIOT MO-
HoKanbImidocdar, nukanpimiidpocdar, Men u Ap., KOTOPbIE MOTYT YAOBIETBOPUTH MOTPEOHOCTH
TOJIBKO TT0 JIBYM dJIeMeHTaM: Kablmid u Gochop. Bmecre ¢ Tem, y Hac B oOmactu Ha p. [lerac Kpa-
MMMBUHCKOTO palioHa MMEIOTCS 3aJeKd MPUPOTHOTO IEOJUTOBOro Ty(a (meracmHa), OTKPHITOTO
reosjoramu [II'O «Bancubreonorus» (r. HoBoky3nenk) B 1976 r. O6mue pecypebl Kyszbacckoro
[IEOJIMTOHOCHOTO paiioHa orleHuBaroTcs B 506 MutH. TOHH. B HUX conepxkutcs 6onee 40 MuHepaib-
HBIX JIEMEHTOB.

YK 332.142.4

DKOJIOT0-3KOHOMUYECKOE pEryJMpoBaHue B TexHOreHHoM peruone / B.M. Msnenko, H.C.
Bormapes // Bectank PAEH (3CO). —2013. — Ne 15. — C. 170.

B cratbe npoaHanM3upOBaHO 3KOJOTMYECKOE COCTOSHUE TEXHOI'€HHOIo pernoHa. Orpaxe-
Hbl DKOHOMHYECKHE OTHOLICHMsI, KOTOPBIE BO3HUKAIOT B PE3YNbTATE 3arpsA3HCHMS OKPYXKaroLIeH
cpeabl. O0bEKTOM HccenoBaHus sBisiercss KemepoBckas 061acTb, Kak peruoH B cocrtae Cubup-
ckoro ®enepanbHoro Okpyra.

Wnn 1. Tabn. 4. bubnuorpad. 2 Ha3B.

YIK 616-008.64-092:616-08-039.74-02: 616-001-031.12/.14

Knnanko-nmaToreHeTHYecKre acreKThl CHHAPOMA MOJUOPTaHHON MUCHYHKIIMU TIPH KPUTH-
yeckux cocrosHusx / B.B. Aramkansn, U.M. YcresaaneBa, A.A. [Iponckux // Bectnuk PAEH
(3C0O).—2013.—Ne 15.-C. 174.

Cratbs TocBsilieHa mpobaeMe MOUCKa U pa3paboTKU METOJOB OIICHKU M MPOTHO3UPOBAHUS
TEUYCHHSI MATOJIOTMYECKOTO TpoIecca, HW3YYCHHIO NMaTO(MHU3MOJOTHICCKIX MEXaHH3MOB Pa3BUTHS
CHUCTEMHOM BOCTIAJIUTENHLHON PEaKIMu U CUHApPOMA MOJTMOPTaHHOW JUCHYHKIMH, pereHepaTOpHO-
BOCCTAHOBUTEBHBIX IPOILIECCOB y TMAIMEHTOB C IMOJHMTPABMOM B KPUTHYECKHUX COCTOSHUSX IS
000CHOBaHHS HOBOTO METOJIOJIOTUYECKOTO MOJAX0Ja K JUArHOCTUKE, JICYCHUIO M TPO(dUIaKTUKE
pPa3BUTHSL OCJIOKHEHUU MPU KPUTHUUECKUX COCTOSTHUSAX. Pa3paboTaHbl 1 BHEAPEHBI B METUIIMHCKYO
MPAKTUKY HOBBIE OPTaHU3AI[MOHHBIE TEXHOJIOTHH OKa3aHWs MEIUIMHCKON MOMOIIH, (P PeKTUBHBIC
METOJIbl TUAarHOCTUKH, JICUCHUS W TPOQHUIAKTHICCKUE MEPONPHUSITHS, HAalPaBJICHHbIC HA CHUXKE-
HUE Pa3BUTHUS OCIIOKHEHUU MpPU MOJTUTPABME.

Tabmn. 1.

YK 614.2:614.7
buonornueckas 0e30macHOCTh U 3J0POBBE HACETCHHS B COBpeMEHHBIX ycioBusx / FO.A.
I'puropres, C.B. Cobonepa, O.W. bapan // Bectank PAEH (3CO). —2013. — Ne 15. — C. 180.
Poccuiickas denepanus B HACTOsAIIEE BpeMs BBIHYKJI€HA peliaTh OAHY U3 BAKHEHUIIUX 3a-
a4 — nmpoosieMy oOecreueHns: OMOJIOTHUECKOM 0e30MacHOCTH CTpaHbl. B maHHOM cTaThe paccMoOT-
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PEHBI OCHOBHBIE OMOYTPO3bI ISl YEJIOBEKa, MPOBEJCHA OLIEHKA OMACHOCTH MPUMEHEHUs1 OMOJIOTH-
yeckoro opyxus (bO), buoreppopusma, mokazana poJib OMOJIOTHIECKON M MEIUITMHCKON HAYKH KaK
BakHeH11ero (pakropa 0M00E30MaCHOCTH.

bubnuorp. 12 Ha3s.

YK 614.88:004.65(571.17)

DneKTpoHHbIE 06a3bl TaHHBIX B BHIBICHUH IPOOJIEM CIIYKObI CKOPOH METUIIMHCKOW TTOMO-
M T. HOBOKY3HenKa 3a repuoy 2004-2012 rr. / H.M. Xununa, I'.1. Yeuenun, E.B. Kinementbena,
A.A. llymxus // Bectauk PAEH (3CO). —2013. —Ne 15. - C. 192.

[IpencraBneHo uccienoBanne oOpaniaeMOCTH HACEJICHHS B CIIYKOY CKOpOW MEIMIIMHCKOMN
nomot (CCMII) r. HoBokysnerika 3a 2004-2012 ronbl, BBISIBICHBI OCHOBHBIE MPOOJIEMBI IO
CITy’KO€ B IIEJIOM U TEPPUTOPUATBHBIM PalilOHAM TOpO/Ia TI0 IPUIMHAM 00paIiaeMOCTH HACEICHHUS 3a
CKOpO¥ MOMOIIBIO, 10 JUHAMHKE HANpaBlIeHWH Ha rocnutanu3anuio. [lokasarens HampaBlieHUH Ha
TOCMUTANIM3AIMI0 XapaKTepU3yeT M3MEHEHHUE TSDKECTH IMaToJIOTMYecKuX mpoueccoB. [IpuBeneHs
ocHoBHBIE noka3aTenu pabotel CCMII r. HoBoky3Herka. CtatuctTudeckasi 3Ha4MMOCTh TUHAMUYE-
CKMX M3MEHEHHWH MPHU3HAKOB TpoBepeHa B maketre /BM SPSS Statistics (sepcusi 19.0) ¢ mOMOIIBIO
kputepueB Tay Kennanna u @puamana. BeisBneHb 30HBI pUCKa U MPEJIOKEHBI peKOMEHIAINH PY-
KOBOJICTBY CJIy>KObI CKOpOI ITOMOIIY U 3ipaBooxpaHeHus I. HoBoky3Helka.

Wnn. 7. Tabn. 2. bubnuorp. 5 Ha3s.

YVIK 613.62:622.27

Omnenka pucka TpoQecCHOHANBHBIX 3a00JeBaHUN PAOOTHUKOB YTOJNBHBIX Pa3pe3oB IOra
Kysbacca / B.B. 3axapenko, A.M. Onemenko, B.B. Kucnmunpna, T.I'. Kopcakosa, [I.B. Cypxu-
koB // Becriuk PAEH (3CO). —2013. — Ne 15. — C. 200.

B crarbe mpencraBneHbl pe3ynbTaThl OLIGHKH PUCKOB Pa3BUTHs MPO(ECCHOHATBHBIX 3200-
JIeBaHUN y paOOTHUKOB YTOJBHBIX pa3pe3oB rora Ky3bacca oT BO3ICHCTBHS HEOJIAroMpUATHBIX
MIPOU3BOJICTBEHHBIX (hAaKTOPOB: IIyMa, BUOpAIUH, YTOJIBHO-OPOIHONM mbutd. Ha ocHOBe mosy4eH-
HBIX Pe3yJbTaToB OOOCHOBAaHA M BHEIpPEHA CHCTeMa MPOMUIAKTHYECKHX MEpPOTPHUSTHIA, HalpaB-
JICHHBIX HAa CHUKEHHE PUCKOB M COXpPAHEHHE 3/I0POBbS PAOOTHUKOB.

Tabm. 3. bubsimorp. 5 Ha3B.

VYIK 669.162.22

[ToBeimenne 3¢ (HEeKTUBHOCTH TOMEHHOTO MPOU3BOACTBA 32 CUET YIMPOYHEHUS BO3TYIIHBIX
¢dbypm / B.A. Beictpos // Bectank PAEH (3CO). —2013. — Ne 15. — C. 205.

PaccMoTpensl xapakTep BbIXOJa M3 CTPOSL U CIIOCOOBI YIPOUYHEHHUS BO3AYIIHBIX (BypMm, Jiu-
MUTHPYIOIINX TPOU3BOJUTEIHFHOCTh U OOecrieunBaronux 3PGEeKTUBHOCTh U KOHKYPEHTOCIIOCO0-
HOCTh JIOMEHHOTO MPOU3BO/ICTRA.

Wnn. 2. Ta6n. 3. bubmuorpad. 9 Hass.

YIK 621.771

Hcnonb3oBaHre MTHHOBAIIMOHHBIX TEXHOJIOTHI A1 MOBBIIEHUS 3((EKTUBHOCTH TPOU3BOI-
ctBa nmpokara / B.A. BeictpoB // Bectank PAEH (3CO). —2013.— Ne 15. - C. 214.

Ha ocHOBe MHHOBAIIMOHHBIX pelIeHUN Obula pa3paboTaHa TEXHOJIOTHUS 3JIEKTPOLLIAKOBOM
HaIyIaBKu OaHIaKUPOBAHHBIX BAJIKOB MPOKATHOTO CTaHa ropsiaero Meramia. Crnocobd ObuT anmpoOu-
poBan Ha OAO «KMK» 1 nokasain BbICOKYIO 3(p(pEeKTUBHOCTb.

Wnn. 4. Ta6n. 1. bubnuorpad. 5 HasBs.

YK 338(075.8):669.1:658

CraOunu3aiuy rpaHyJIOMETPUUECKOTO COCTaBa arjioMepara MmyTh K CHHKCHHIO CTOMMOCTH
gyryHa / B.A. beictpos // Bectank PAEH (3CO). —2013. — Ne 15. — C. 220.
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CraOuiu3anus rpaHyJIOMETPUUECKOTO COCTaBa arjioMepara MPUBOAUT K YIYUIICHUIO X0/
JIOMEHHOU Te4r, 00eCIeunBaeT CHIKEHHE Ce0ECTOMMOCTH YYT'YHa, U TIOBBIIIACT SPPEKTUBHOCTD
KOHKYPEHTOCIIOCOOHOCTh JOMEHHOTO TIPOU3BOICTBA.

W, 3. Ta6n. 2. bubnuorp. 5 Ha3s.

YK 378.17.159.95

BiaumopeiicTBue By3a u ccy3a, Kak onpeaensomui (pakTop MOBBIIIEHHUs KadecTBa mpodec-
CHOHAJILHOW TMOATOTOBKH KOHKypeHTocmocoOHoro creruanmucra / E.B. Ilyraues, T.B. MBaHoBa,
A.C. UBanos // Bectauk PAEH (3CO). —2013. —Ne 15. - C. 226.

Pactymme wHQpOpMAIMOHHBIE MOTOKH M BBICOKOTEXHOJOTHYHBIE TPOHM3BOACTBA TPEOYIOT
CHEIHAJIMCTOB C MUPOKUM 0a30BBIM YPOBHEM OOpPa30BaHHOCTH, YTO BO3ZMOXKHO TOJILKO IIPH MOBBI-
[IEHUU Ka4ecTBa MPOo(ECCHOHATBHOTO 00pa30BaHUS M €r0 COOTBETCTBHSI CTPYKType MOTpeOHOCTEH
pBeIHKa Tpyna. B paMkax pemieHusi JaHHOW MPOOIEMbI COTPYIHUKAMU Kadeapbl EeKTPOMEXaHUKH
CubI'Y u npenomaBarenem [IpokomnbeBckoro roproro koswtemka um. B.I1. Pomanosa pazpaborana
MporpaMMa Mo WHOCTPAHHOMY S3bIKY, HalpaBlIeHHas Ha 00yueHue npodheccHOHATBHOMY OOIICHUIO
0 CIENUATbHOCTU TEXHUYECKAs HKCIUTyaTalus U 0OCIyKHBaHUE JEKTPUUYECKOTO U JIEKTpoMexa-
HUYECKOTO OOOPYIOBaHMS M aKTHBHU3AIMIO CIOCOOHOCTEH K CaMOpPa3BUTHIO OOYYAIOIIUXCS, YTO
pelraeT Ype3BbUaiiHO aKTyaTbHYIO TPo0aeMy MPOoPECCHOHATLHOTO 00pa30BaHUs — MPOOIEMY TIPO-
(heccuoHabHON MOTHUBAINH, KOTOPAas OMpeeisieT MO3UTUBHOE WM HETaTMBHOE OTHOIICHUE K W3-
OpanHOU TIpodeccun.

bubnuorp. 4 Hass.
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