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IMPUMEHEHME YIVIEPOA®PTOPCOJAEPKALINX TOBABOK
I CBAPOYHbBIX ®JIIOCOB

Muxno A.P., bypuakos ML.A.
HayuHblil pyKOBOAUTEIb: KaH/I. TeXH. HayK, 1oueHT Kprokos P.E.

Cubupckuii 2ocyoapcmeenHblll UHOYCMPUATbHBLU YHUBEPCUMeN,
2. Hogoxysneyk

[TpuBeneHbl TeOpEeTHUECKHUE MPEANOCHUTKA MPUMEHEHHSI YTIIepo- U (prop-
coJiep KalnX KOMIOHEHTOB ISl YMEHBITICHUSI Ta30HACHIIIICHHOCTH METajlia CBap-
HBIX IITBOB ¥ TOBBIIIICHUSI MEXaHMYECKUX CBOMCTB CBApHOTO coenuHeHus. M3yde-
Hbl KQYECTBEHHBIC XapaKTEPUCTHKA METa/la CBAPHBIX IIBOB C HMCIOJIb30BAaHHEM
yriepoadTopcoaepKamux g00aBOK B cMecH cO (uirocamMu pa3iIuyHOTO XUMUYe-
CKOTO COCTaBa.

KitoueBbie ciioBa: cBapka, Quitoc, MeTasl, IuUiak, (urocoBas qo0aBka, Me-
XaHUYECKHUE CBOMCTRA.

Co3znanuio, UCCIEIOBAHUIO U Pa3pabOTKe HOBBIX CBAPOYHBIX (DIFOCOB Y-
ercsa Ooubllioe BHUMaHue, Kak B P, Tak u 3a pydoexxom. B ocHOBHOM, OTeYeCcTBEH-
Hble GJIIOCHI, IPUMEHsIeMble NI CBAPKH HU3KOJICTMPOBAHHBIX CTaJICH, SBIISTFOTCS
OKHUCJIUTEIHHBIMU U MIOCTPOEHBI Ha IPUHIIUIIAX KPEMHE-MaPTraHIIeBO-OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX Mponeccax. [Ipu 3ToM npoIyKTamu TaHHBIX PEAKIUH SBISIOTCS
OKCHUJIHBIE COEIMHEHUSI KPEMHHMsI, MapraHiia, >Kejae3a, alloOMUHUSA U Ap., KOTOpPhIE B
MPOIIECCE CBAPKU Yallle BCETO HE YCIEBAIOT BCIUIBITH U ACCUMUIIMPOBATHCS 00pasy-
IOIIMMCST U3 CBApOYHOTO (PIIroca IIJIaKOM, YTO B UTOT€ U MPUBOAMT K YBEIUYCHUIO
3arpsi3HEHHOCTH METajlla CBAPHOrO IIBAa HEMETAIUIMYECKHUMH BKIIFOUEHUSIMU U, KaK
CIIE/ICTBUE, K CHIDKEHUIO KOMITIEKCa (DM3UKO-MEXaHUYEeCKUX CBOMCTB. [yt MCKITIO-
YEHUS 3arpsi3HEHUS MeTalla I1Ba, MO-BUJIUMOMY, II€JIECO00pa3HO HCIIOJIb30BAHUE
BOCCTAHOBHTENEH, 0Opa3yIOIIMX ra3000pa3Hble MPOAYKThI peakuu. Takum BoccTa-
HOBUTEJIEM MOXKET OBITh yriiepoj, oOpa3yroluil Mpyu B3aUMOJCHCTBUM C OKUCTUTE-
Jsimu razoo6pasnbie coequaenust CO,u CO.

[Ipu u3yueHun BO3MOXKHOCTH MCIIOJIL30BaHUS YIJIEpoJia B KauecTBe J00aB-
KU B U3BECTHbIC (JIIOCHI ObljIa MPOBEICHA OIEHKA TEPMOJUHAMUYECKON BEPOST-
HOCTH MPOTEKAHUS OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIX peakiuii okcuaos (FeO),
(MnO), (SiO,), (Al,03) ¢ BoccranoButensimu [Mn], [Si], [Al], C., CO,, CO,,.
[IpoBeneHHBI TEPMOAMHAMUYECKUN aHAIN3 MOKA3aJl, YTO BBEICHHBIN B CUCTEMY
YTIAEPOJT CIOCOOEH 3a CYET BHICOKMX BOCCTAHOBUTEIBHBIX CBOMCTB pu T = 1950 —
2200K cymiecTBeHHBIM 00pa30M MOBJIHUATh U CHU3UTH COJICpKAHUE HEMETaJLTHY e-
CKHMX BKJIFOUCHHI B MeTasie mBa [1].

[Tponecc yaaneHus BOJOpoJa U3 METaIa CBAPHOTO IIBA MPHU HCIOIb30Ba-
HUU CBapKu moj (hJIFOCOM OCYIIECTBIISICTCS BBelIeHHEM BO (uiroc dropconepixa-
X 100aBOK (0OBIYHO (DIIFOOPUTA WM KPHUOJIUTA), TO3BOJISIONIMX B PE3ysbTaTe
CBSI3bIBAHMS BOJIOPOJia ¢ (PTOPOM MPOBOJUTH yJalieHHE BOAOpPOAA B BUJIE COEIU-
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Henus HF. IlpoBenena [2], TepMoarHaMHUecKasi OLIEHKA BEPOSITHOCTH MPOTEKa-
HUS MPOIECCOB yAaJIEHUs BOJOPOJa U3 CBAPHOTO IIBa MpHU CBapke Mmoj GTopco-
JepKamM (pIrocoM B CTaHAPTHBIX COCTOSIHUAX B HHTEpBaie Temmeparyp 1700 —
2200 °K. IIpu 5TOM, B KauecTBE CTAHIAPTHBIX COCTOSHHIT U BEIIECTB — PEarcH-
ToB ObLIH BBIOpaHBI: NagAlF4,, SiOy, SiF4, NaAIO,,, Na,SiO;,, CaF,, CaSiO;
m Har SiFy, HF., Oy, SiF,, H.. B pe3yibrare pacyeToB CTaHIAPTHON SHEPTUU
['n66ca 1 KOHCTAaHT paBHOBECHS PEAKIMIl OMpPEIETICHO, YTO U3 PEaKIHil MPSMOTo
B3aMMOJCHCTBHSI (PTOPAreHTOB IIIaKa C BOJOPOJOM M KHCIOPOAOM MeTaja
HamOoJiee BEpOSITHOW SABISIETCS peakiusi ¢ KpuoiutoM. B Mexanuszme Oosee
CJIOKHOTO B3aUMOJICUCTBUS C yYaCTUEM B PEaKlMU, KpoMe (PTOPareHTOB, KpeMHe-
3eMa IJIaka U BO3MOXKHBIM 00Opa30BaHUEM MPOMEXKYTOUYHOIO npoaykra SiF4. 60-
Jiee BEPOSITHBIM SIBJISIETCS TIpoliecc ¢ uiroopuToM. PacdeTsl mokaszanu 1esnecooo-
pasHoCTh ucnosb3oBanus coequHenns NazAlFg Hapsiy ¢ durooputom s yaase-
HUS BOJIOPO/Ia MPHU CBAPKE MO (PIIFOCOM.

Hcxons m3 JaHHBIX MPEANOCHUIOK, pa3padoTaHa TEXHOJIOTHUS CBAPKU IO
barocoM ¢ uCoiab30BaHUEM yTriepoadTopcoepxkaiieil 100aBKu. 3a OCHOBY YI-
aepoadropcoaepkamei J00aBKU ObLIU B3SIThl OTXOJbl METAJLUTYPrHUYECKOr0 Mpo-
W3BOJICTBA B BHJIE IBUIM C XUMHYECKHM cocTaBoM (Mac. %): Al,O3 =21 — 46,23; F
=18 - 27; Na,0O =8 -15; K,O0=04-6; CaO=0,7-2,3; SiO,=0,5-248;
Fe,O; = 2,1 - 3,27; Cyoy = 12,5 - 30,2; MnO=0,07 — 0,9; MgO = 0,06 — 0,9; S=
0,09 — 0,19; P=0,1 — 0,18. TIpoBeneHsl UCCICAOBAHMS BIUSHUS BBEICHUS yTJe-
poadropconepxaiieit qo6aBku Bo ¢uocel AH-348, AH-60, AH-67 u ummnopT-
ueiii guroc OK.10.71 Ha npornecc paduHupoBanus MeTaia ceapHoro 1mBa [3]. B
pe3yibTaTe UCCIEAOBAHHUM OIMPEEICHO, YTO C YBEJIMYEHHWEM KOJIMYECTBa YTJie-
poadTopcoaepxaiie 100aBKM U KUIKOTO CTEKJIA B Ka4e€CTBE CBS3YIOIIETO, BO
dmocer AH-348, AH-60, AH-67 u umnoptaeiit ¢patoc OK.10.71, nabmonmaercs
CHI)KEHHE OOIIEero KMCIopoJia B CBAPHOM IIIBE, a TAK)K€ 3HAYUTEIHHO TMOBHIIIIA-
IOTCS. MEXaHWYECKHE CBOMCTBA W OCOOEHHO ynapHasi BA3KOCTh MPH OTPHUIATEINb-
HBIX TeMIlepaTypax (PUCYHOK 1).
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Bui6oowi:

1.Pa3paboTaHbl TEXHOJOTUH MCIIOJIB30BaHMS YIiIepoa(TopcoaepKaiimux J10-
0aBOK TSI CBAPOUYHBIX (DITFOCOB, MTO3BOJIAIONIMX MPU WX MPUMEHEHUU 3HAUYNTEITHLHO
CHU3HUTH YPOBEHB 3arpsI3HCHHOCTH CTAJIM OKCHIHBIMHA HEMETaUTMYECKUMH BKITIO-
YEHUSIMU, YMEHBIIIUTH Ta30HACKIIIEHHOCTh CBAPHOTO IITBA, MIOBBICUTH CIEKTP TPE-
OyeMBbIX MEXaHUYECKHX CBONCTB.

2. B pesynbrare mccieqoBaHUN OMpPENeNeHO, YTO C YBEIMYCHHEM KOIUYe-
cTBa yriaepoadTopcoaepskameil J00aBKu 1 KUAKOTO CTEKIa B KA4eCTBE CBA3YIO-
ero Bo (DIIFOCHI, HAOMIOAACTCS CHMKEHUE OOIEero KMCIopoaa B CBAPHOM IIBE, a
TaK)K€ 3HAYMTEIILHO MOBBIMIAIOTCS MEXaHUYECKHE CBOWCTBA M OCOOCHHO yJapHas
BSI3KOCTB TP OTPHUIIATCIIBHBIX TEMIIEPaTypax
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BO3MOXHOCTD UCITOJIB3OBAHUSA KAPBOHATOB
B CBAPOYHBbLIX ®JIIOCAX

bypuakoB M.A., Muxno A.P.
HayuHblil pyKoBOAUTE/Ib: KaH/A. TEXH. HayK, AoueHT Kprokos P.E.

Cubupckuii 2ocyoapcmeerHbll UHOYCIMPUATIbHBLIL YHUBEPCUMEm,
2. Hosokysneyxk

B nmannoil paboTe TPHUBEACHO OMHMCAHWE HAYYHO — MCCIIENOBATEIIbCKUX pa-
OOT MO U3YYCHUIO KaueCTBEHHBIX XapaKTEPUCTUK CBAPHBIX IITBOB M HAILJIABJICHHOTO
MeTaJljla C UCTIOIh30BaHUEM KapOOHATOB B CBAPOUYHBIX (pirrocax u ¢uiroc-100aBKax,
a TaK K€ MEXaHUYECKUE CBOMCTBA 1 MUKPOCTPYKTYpa (BEIMYHMHA 3epHA).

KitoueBbie ciioBa: cBapka, (UIIOCHI, TEXHOJOTHS, CBApHON WIOB, Oapwii-
CTPOHIIMEBBIA KapOOHATUT, 00pa3libl, HEMETAIINYECKUE BKIIIOUECHUS, MEXaHUYe-
CKHE CBOUCTBA.

Bonpocam pa3paboTky HOBBIX COCTaBOB ()IFOCOB M MCIOJIB30BAHUIO OTHO-
CUTEJIbHO HEIOPOTHX IPHPOJHBIX MAaTEpPHaiOB B BHJE J00aBOK B CBapOYHBIC

242


file:///F:/ЧЕРМЕТИНФОРМАЦИЯ/Разработка%20технологии%20внепечной%20обработки%20рельсовой%20электростали,%20обеспечивающей%20повышение%20эксплуатационной%20стойкости%20рельсов%20/%20Н.%20А.%20Козырев,%20А.%20А.%20Уманский,%20Д.%20В.%20Бойков%20/%20Черные%20металлы.%20–%202015.%20–%20№%204.%20-%20С.%2029-33.%20–%20Библиогр.:%20с.%2032%20(9%20назв.).%20–%20Режим%20доступа:%20http:/library.sibsiu.ru.
file:///F:/ЧЕРМЕТИНФОРМАЦИЯ/Разработка%20технологии%20внепечной%20обработки%20рельсовой%20электростали,%20обеспечивающей%20повышение%20эксплуатационной%20стойкости%20рельсов%20/%20Н.%20А.%20Козырев,%20А.%20А.%20Уманский,%20Д.%20В.%20Бойков%20/%20Черные%20металлы.%20–%202015.%20–%20№%204.%20-%20С.%2029-33.%20–%20Библиогр.:%20с.%2032%20(9%20назв.).%20–%20Режим%20доступа:%20http:/library.sibsiu.ru.
file:///F:/ЧЕРМЕТИНФОРМАЦИЯ/Разработка%20технологии%20внепечной%20обработки%20рельсовой%20электростали,%20обеспечивающей%20повышение%20эксплуатационной%20стойкости%20рельсов%20/%20Н.%20А.%20Козырев,%20А.%20А.%20Уманский,%20Д.%20В.%20Бойков%20/%20Черные%20металлы.%20–%202015.%20–%20№%204.%20-%20С.%2029-33.%20–%20Библиогр.:%20с.%2032%20(9%20назв.).%20–%20Режим%20доступа:%20http:/library.sibsiu.ru.

COJIEP)KAHME
I. ECTECTBEHHDBIE HAYKM .. ..o,

PomanoB /I.A., CtennkoB M.A., I'aeBoii E.A., Anannna B.O.

AHaJU3 CTPYKTYPHI SJICKTPOB3PHIBHBIX ITOKPBITHHA

cuctembl TIC-TIAL MeTo10M MpocBeUnBaromIei

DIICKTPOHHON MUKPOCKOITHH . ...\ v vt enteenteeneeenteeaneeaneeeneeeeaneenneeanens

3aiiueB H.C., benape 10.B., 3ennosa C.B.

AKTHUBAIMs peaKIuyu OKUCICHHUS TUTaHA CTaATUYECKUM

AIEKTPUUECKUM 3apsA0M, COOOITAEMBbIM METAILTY

OT BHEIITHETO MCTOUHIKA. . ...\ iuine et ettt et teeeeaee e aaaaaeeeaeeenas

lasipos B.B., Ocunues K.A.

HccenmenoBanns NOTEPU MacChl NOJUKPUCTAIUINYECKOTO

AIOMHUHUA MapKu A8S Mpy N3MEHEHUH TEMIIEPATYPBI IS

00pa3LoB, pa3pyLIEHHBIX B YCIOBHS MOJI3YYECTH C MATHUTHBIM
1:70K31 (% (0 8:)5 (S % 0 1o< B £ (S X FUUEE U

HUctomun U.B.
CrnexTpanabHBI METOJ UCCIEA0BaHUS MEK(Ba3HBIX
B3aUMOJICHCTBUI Ha IpaHuIle pasjena yrojb-pactBop [TIAB .....................

IHasaos H.B.
[ToBeneHre HAHOPa3MEPHBIX MJICHOK okcHaa MouoaeHa (V1)
(011 (917 (613214 (5) Y I 0 : 1o v TP

Cyposas B.D.
Monudukanus HaHOpa3MEpHBIX MJICHOK MapraHIiia B MPoIecce
TepMuueckoit 00paboTKu MPU T=473K. ...t

Ha3zaposa E.C.
OO0rydueHre HAHOPA3MEPHBIX IIEHOK BUCMYTa CBETOM
1 2 -
A =360 am uaTeHCHBHOCTRIO | = 7,010 % KBAHT CM 2 C e,

I'ocTreBckas A.H., Pyoannukosa 10.A., Mycopuna E.B.
CtpykTypHO-(ha30Bble COCTOSHUSA U CBOWCTBA MOBEPXHOCTHU
TEPMOMEXAHUYECKHU YIIPOUHEHHON HU3KOYTIIEPOAUCTON CTAMM ... eennnnee ..

Mycopuna E.B., I'ocreBckas A.H., Pydoannukosa FO.A.
DBOJIIOIHUS CTPYKTYPHO-(Aa30BbIX COCTOSIHUI MOBEPXHOCTHOTO
CJIOSl PEJIbCOBOM CTAIM MPHU JUTUTEITBHON IKCIITYATAMH . .. e eeeeeneeeneeeanannnn.

Py6annukosa I0.A., Mycopuna E.B., I'ocreBckas A.H.

Bnustnue 31eKTpoHHO-TTy4YKOBOM 00pabOTKU HAa CTPYKTYPHO-

(a30BbIe COCTOSIHUS TOBEPXHOCTHOTO CJIOSI MaTepHralia HarllaBKH,
c(OPMUPOBAHHOM HA CTAIU ANEKTPOKOHTAKTHBIM METOJIOM. ....uenueeneennnn..

428



Ycrwxanul C. B., I'panoscknii A.1O.
Monenu hopMupoBaHust Kaneib Ha SJEKTPOJIE MPU

SJICKTPOCBAPHBIX TCXHOJIOTHAX . .ottt ittt ittt ieaiieeeaannnnans

Hlasnauxkos C.C.
MatemMaTndeckoe MOICTUPOBAHNE CTPYKTYPHO-(a30BBIX

IIPEBPALICHUN [TPU NPEPHIBUCTOM OXJIAXKICHUU IPOKATA «...ovveneeennen...

IHonanes A.IL, I'panoBckmii A.1O.
Mopenb nepeMenBaHus B BAHHE pacIljiaBa Ipu

3J'ICKTp0I[YI‘OBOI?I HAIITIABKC. . ottt it ittt iiieeittieeenaeeennnnas

Ko3aoBa U.B., Ceicoasitun A.C.
OrnpenesieHue OCHOBHBIX apaMETPOB BBICOKOKAJIOPUIMHOTO

CHUHTC3-T'a3a IIOJIYUYCHHOI'O U3 OPraHUYCCKUX BCIICCTB..............ooinlan..

HNabamenko A.B.
MaremaTrdeckas MOJEIb pacpOCTPAaHEHUS TEPMOYIIPYTUX BOJIH

MIPY BO3JCUCTBUM T'a30KaIE€IbHOM CPEAbI HA TOPSIYUM MTPOKAT..............

Muxaiiios B.A.
Omnrtryeckre cBo¥cTBa HaHOpa3MepHoO# cucteMbl Bi — M0O3

U T4 3K

baxpuesa JI.P., Pomanos /I.A.
AHanu3 ocobeHHOocTeN (HOPMUPOBAHUS CTPYKTYPbI

AIIEKTPOB3PBIBHOTO MOKPHITHSA CUCTEMBI MO-C-CU.................ccoeal

BeasieB B.A.
BapuanThel MeTO/1a KOJIJTOKAIIMU M HAUMEHBIITNX HEBS30K IS
pelieHus 3a1a4 MaTeMaTHIeCKON (DU3UKH B HEKAHOHUYECKHUX

133 -1 5 . SO

Il. FEPCNEKTUBHbLIE TEXHONOIM'MN PASPABOTKH

MECTOPOXOEHWUU MNOJNE3HbIX NCKOMAEMbIX.................

Ceprees A.A.
Hcnonp3oBaHne KoMIUIEKca TTyOOKOH pa3pabOTKH MJIaCTOB

HA PA3PE3C «HOMKHBIM . ..vvvieetitiiiiite et et e e e e e eeeaaaaaee,

Epmunos B.B., MaTseeB A.B.
AHanu3 COBpEMEHHBIX METOJI0B pa3pabOTKH MECTOPOKICHUN

0002200100103 () LI (2 V0 <

Ceprees A.A.
VYBenudeHue mpou3BOIUTECILHOCTH 000TaTUTEIIBHOM

YCTAHOBKH C KPYTOHAKJIIOHHBIM CCIIAPATOPOM. ...cvvniiiiiiiiiiiiiieennnnn

429

39

42

45

48

o1

54

57

59

61



Benenssnmuua O.1O.
OHeprocucTeMa Ky30acCa. ....o..viiuiiiiiiii i, 69

OoOpsiann A.A.
Pa3paboTka CTPYKTYpBI U BBIOOP CPEICTB peaTn3aiuu
MOJIETN TIPOBEACHUS TOPHOU BBIPAOOTKH . ... v e eeeeenneeeennneennneeennneeennneenes 72

Ila0ynos M.E.
K aHanu3y nmyteil MOJEpHU3aLUH YCTAPEBIINX BEHTUIISTOPOB
TJIABHOTO TIPOBETPHBAHMST IHAXT . . ¢ . eeeententeeneenteeneeneennenneeneenneaneennennes 76

MuxkynoB B.B., Hukutuna A.M., Puo C.B.

Pa3paboTka TEXHUKO - TEXHOJOTHIECKUX PEIICHUH 110 TTOBBIIIICHHUIO

3¢ (HEeKTUBHOCTH MOHTAKHO-IEMOHTaXKHBIX PaOOT IS IIaxT

FOra Ky36acca na npumepe OOO «Illaxta « ATapIAHCKAST ..o'vvvennvennnnnnn.. 78

Yepemnena E.B.
PazpaboTrka anroputma OolieHUBaHHS PE3yIbTATOB BBITIOJIHCHHS

KOMITBIOTEPHOM J1a0OPaTOpHON pabOThI MO CIENUATBLHOCTH
21.05.04 «TOPHOEC JIETIOM .. nvveennte ettt et ettt et e et et eriee e e e e e eaeenaeenass 84

Oopsaun A.A.
HccnenoBanrie BIUSHUS pa3rpy304HbIX CKBAKUH HA HAINPSKEHHO-
Ne(OPMUPOBAHHOE COCTOSHUE MACCUBA TOPHBIX TOPO. .. uvenneneennennennenn. 87

Cémun A.A., Knumxkun MLA.
Perucrpanus ceicMruuecKux KojaeOaHui OT MOA3EMHOTO
MACCOBOTO B3PBIBA .. .vvteutttenetteenteeteeeateseaeeeareeaneeeaneeeaneeeannnes 91

Cémun A.A., Kimmkun MLA.
Perucrpanms celicMruuecKkux KojaeOaHu OT MacCOBBIX
1:%670)51:70): 3 : 3 1 (O TV B 1700 7 1) (0) -3¢ F N 93

Cémun A.A., Kimmkun MLA.
MeTonuka u anmnaparypa perucTpaiui CeMCMUYECKUX KoJeOaHu. ............. 97

Nabuna E.H.
[IpumMeHeHne naTpOHUPOBAHHBIX AMYJILCUOHHBIX BB.................o o 100

KoamakoB A.A.
OTpaboTKa pyIHBIX 3aJIe)KEN MIEPEreeBCKOr0 MECTOPOXKICHUS

10 ;1002 1904 001 (011 7 6 b 103
Ha3zapos B.II.

CriocoObI IpeIOTBPAIICHIE OMTACHBIX BBIJCICHHUHN MPUPOIHBIX Ta30B

MIPY TIOJI3€MHON pa3paboTKe PyAHBIX MeCTOpokeHnd Hopunbcka.............. 108
Toponosa H.B.

BBICOKOKAaUECTBEHHOE OPUKETHOE TOTITHBO .. ..vvveenreeeenteeennneeanneeeannneenns 111

430



Kocunosa H.C.
[ToBwimenue 3 pexkTHBHOCTH 00€3BOKUBAHUS KOHIICHTpATa
pu moMontu GpuiabTpa Beicokoro aasiaeHus 6I1TK-10............................. 114

Bbyposa A.O., Mauaogees /I.B.
YdeT BIUSHUS TEXHOJOTUYECKUX B3PHIBOB HA YCTOWYMBOCTD
D& 8 (0] 30 2R o) 1< 010 ) - 117

Madgodgees /I.B., Uepemunix T.B., MaTrsees A.B.

AHanu3 COBpEMEHHBIX METOJUK pacyeTa apaMmeTpoB,

IIPUHUMAEMBIX 3HAYEHUM yaeJIbHOTO pacxona BB u

KYCKOBATOCTH B30OPBAHHBIX TTOPO . .+t unurreeennneeeeennnneeesannneeeeaannneeeenns 121

Manogees /I.B., Yepemunbix T.B., MatBeeB A.B.

Meronndeckasi 0CHOBa, COBPEMEHHBIE CITIOCOOBI pacueTa

napameTpoB BBP u onpenenenue rpanyioMeTpuuecKoro

COCTABA B3OPBAHHBIX TTOPOM .+ ettt ennnnnnneaeeeeeeeeeannnnneneeeeeeeeeannnnnnnnees 123

lIl. METANINYPTMYECKUE NPOLIECChI, TEXHONOMUW,
MATEPMATbI ¥ OBOPYAOBAHME. ...............cocviiiiiicianae 126

Ky3neuos C.H., HeynbiBaxuna JI.T.

MaremaTudyeckoe MOJICTUPOBAHUE MPOIECCOB BOCCTAHOBJICHUS

JKeJe3a B YCIOBUSX TEPMOXUMHUYECKOTO OKYCKOBAaHHUS

10003 1: 1500157 0) £ 0.3 R 110 €20 () : PSP 126

3anoabckas E.M.

Pa3zpaboTka nmokasarens TerioBoil 3pGeKTUBHOCTH CTEHIOB
BBICOKOTEMIIEPATYPHOTO pa3orpeBa ¢GyTepoBOK

[0 F20) (5o 1R 170:10 1505058 0 X001 11 ) 129

Ky3nemnosa O.B., Kono3 K.C.
BiusitHue HepaBHOMEPHOCTH HarpeBa 3aroTOBOK Ha yrap MeTajiia
B METOJAMYCCKHUX IMeYaX C MEXaHU3UPOBAHHBIM TTOOM. ... .eeurennreenneannnsns 132

Yucaasies B.B.

MonenupoBaHue THAPOINHAMUYECKHIX MTPOIIECCOB B

MIPOMEKYTOYHOM KOBIIIE C UCTIOJIb30BAaHUEM

MOTHOTIPOMUITBHBIX TTEPETOPOIOK . « v v eevveennreeennseeannaeeanneennneeeanneeennnenns 135

AymoBa JI.B., YmMaHnckuii A.A.

HccnenoBanue BIMAHUA XUMHYECKOTO COCTaBa PEIILCOBOM

ctaimm D78 XCD Ha 00pa3oBaHUE TTOBEPXHOCTHBIX T€(PEKTOB

PEITBCOB TIPH X TIPOHMBBOICTBE. ... vveentttenteeennteeeneeeaneeeaaeeaneeeaaneeenns 138

431



Cadonon C.O.
AHanu3 KOHCTPYKTUBHBIX OCOOEHHOCTEN TyTheBhIX YCTPONUCTB
JUISL TPOTYBKY METANTMYECKOTO PACTIIIABA B KOHBEPTEPEC . . nvvveenereeennnnennnnn 141

I'opmeneBa O.B.

HccnenoBanne 3pGeKTUBHOCTH BHETIEUHON 00pabOTKH

MeTaJljia C UCIMOJIb30BaHUEM PA3IMYHBIX IITAKO0OPa3yIOInX

cmecert B KKII Ne 2 AO «EBPA33CMEKY ... 144

bames B.C., UymaeBckuii A.B., 3bixkoBa A.Il.
VccnenoBaHrie BIUSHUSA HAHOMOPOIIKA T1 Ha MUKPOCTPYKTYPY
A MEXaHUYECKHE CBOMCTBA CIUIABA AK L 2. ..o e e, 146

Jdymosa JI.B., YmManckuii A.A.

HccnenoBanue BAUSHUS apaMeTPOB IMIPOTYBKU a30TOM

pu 00paboOTKe Ha YCTAaHOBKAX JIOBOJKU METajlia Ha €ro

KOHIICHTPAIMIO B TOTOBOM CTaJM U KAYECTBO CIIUTKOB ....uuveenneeeennneennnnns 149

Niun JILE.

HccnenoBanre TEXHOJIOTMYECKUX 0COOCHHOCTEN POYBKU

Metaiuia B 350-1 konBeprepax AO «EBPA3 3CMK» ¢

UCIIOJIB30BaHUEM BhICOKOMarHe3naibHoro ¢piaoca ®OMU....................... 152

Honapyes C.E.

CoBepIlIeHCTBOBAHUE KOHCTPYKIIUU MOTPY>KHBIX CTAKAaHOB

JIJISl HETIPEPBHIBHOM Pa3fiMBKU PEILCOBOM CTaln

B OCIIL AO «kEBPA3 3CMEKD) ... 155

Kocruna /I.A., Tonopkosa IO.H.
HccnemoBaHue mpoiiecca BhIIeIaunBaHUs TTBLUTH 3JIEKTPOTyTOBOM
TJTABKU B AMMHUAYHO-XJIOPUITHBIX CHCTEMAX . .. uventeenneenneennnennneenneennenns 157

Jdymosa JI.B., Ymanckuii A.A.

AHanu3 BIUSHYS TApaMETPOB BHEMIEUHOM 00paOOTKU PEIbCOBOM

AJIEKTPOCTAIN Ha 00pa30BaHNE OKCHUIHBIX HEMETATHUYCCKUX

1530 1103 (53 3112 DR 159

Caapiknna P.A.
BrvssHIEe XUMUYECKOTO COCTaBa Yyr'yHa Ha MPOU3BOIUTEIHBHOCTD
1397 (63 (001001 1 (0] WO )2 0:15] 0 <) o - HO 162

Aymosa JI.B., YmMaHnckuii A.A.

O060cHOBaHNE TEXHUKO-PKOHOMHYECKOU 3(pPpekTuBHOCTU

NPUMEHEHHUS HOBBIX BUI0B (heppOCIIIaBOB AJIsl PACKUCIICHUS

oL 021007 e X (S y o0 T3 2 1 1 164

432



Jenncosn 51.B., YMmanckuii A.A.
HccnenoBanne GopMON3MEHEHHSI BHYTPEHHUX Te(PEKTOB
HEMPEPHIBHOIUTHIX 3ar0TOBOK ITPH UCMOJIb30BaHUU

PA3IMYHBIX METOJOB ITPOU3BOICTBA PEITBCOB. .. ..uvveivteieeineireieneeeaneeannas 167
I'aabuyn A.T.

CHmxeHue pacxojia TOIJIMBA HAa HArpeBaTeNIbHbIX MeYax

AO «EBPA3 3CMEK .o 170

Iladuxosa C.A., Myxapasmosa B.H.

Onenka >QPeKTUBHOCTH MPUMEHEHHSI Pa3IMUHbIX BUOB

CBSI3YIOIINX B TEXHOJOTHH MEPEPabOTKH TEXHOTEHHOTO

P> N (CeT0 1610 )i (0052011 (S W O R 0§ 0) 23 R 173

Yabsanuna B.A., CemenoB B.M.
Monens BeIOOpa CBA3YIOIIETO MaTepHraia s mpolecca
OpUKETHUPOBAHUS JKEJIE30COACPHKAIIETO TEXHOTCHHOTO ChIPBS .. uvvenneennenn., 178

Kapranoasuesa T.H.
[Tpo6siembl mepepabOTKH BTOPUYHOTO CBUHIIOBOTO CBHIPBS....vveevvvennnss... 181

JMutkos [I.B. Kypoa O.M.
Hcnonb30BaHME KOHEYHO 3JIEMEHTHOTO MOAEIUPOBAHUS
MIPU MPOYHOCTHBIX PACUETAX MPOKATHOTO OOOPYAOBAHMS. . .vveeeeennaeanaannnns. 182

Kyp6a O.M., IuTtkos /1.B.
OmnpeneneHue paboTOCIIOCOOHOCTH CUCTEMBI TTPOKATHAS

KJICTh — BATTKOBAS APMATYP@. .t veenreenneenneennneentneeaneeansenneeanseenneennns 185
IIpyauukos B.A.

Bimsinue oTkura Ha JIMHEMHOE pAaCIIMPEHHE JIUCTOBOM cTanu 10,

M3TOTOBJICHHOM C UCTIIOJIb30BAaHUEM TEPMOLMKINYECKON AePOopMallHH. . ....... 188

IIpyauukos B.A., Cazonos M.C.
Bo3zneiicTBue TepMuyeckoil 00pabOTKH Ha MUKPOCTPYKTYPY
u ($a3oBbIi cocTaB nopirHel apurareneid AIM3 u3 crmaBa AK21................ 191

IIpynnuxkos B.A., lyxanun ®@.A.
dopmupoBaHUE MOBEPXHOCTH U3JI0Ma CIUTKOB MOJIYHENPEPHIBHOTO
JIUTHS U3 3a3BTEKTUUECKOTO CHITYMUHA. .. v vt eneeeeennaeennnaeennaeennnneennneeennns 194

NBanoB A.A., Illadanun A.B.
BnusiHre ra30BOro a30TUPOBAaHUS HA CTOMKOCTh HHCTPYMEHTA
JUTSE TTUTBST THTACTMACC ..« e et et ete et et et e et et e e et e e e e e e e eaeeneens 197

HNBanos A.A.
M3y4yeHune BIUSHUS XMMUYECKOTO COCTaBa Ha MPOKAJTNBAEMOCTh
cTami MAPKU 30X CA ... e 200



Paxy6a E.M., /leeB B.b., Cmeraniok C.B., Ilonomapena K.B.,

Ipuxoabko O.I'.

Oco0OEeHHOCTH TEXHOJIOTHUH TIOTYYCHHSI XYA0KECTBEHHBIX

JIATBIX U3JIEUNA U3 CIJIABOB HA OCHOBE OJIOBA.....oeeeennnnieeeeeeeeeeannnn, 203

Paxy0a E.M., /leeB B.b., Cmeraniok C.B., [lonomapena K.B.,

Ipuxoabko O.I'.

[lepcrieKTHBBI UCTIOIBL30BAHMS CINIABOB HA OCHOBE 0JIOBA

TUTST XYTOMKECTBEHHOTO JTTBS .+« .vvetteeteanaeenteeneeneeenneenneenneeanneenneenes 205

Paxy6a E.M., /leeB B.b., CmeTraniok C.B., Ilonomapena K.B.,

Ipuxoabko O.I'.

TexHUKO-3KOHOMHYECKOe 000CHOBaHUE TPUMCHEHUS

JIETKOTUIABKUX CILJIABOB ISl XYHOKECTBEHHOTO JIUTBS. . vvvvveerreeeennnnnnnnnn. 207

Cwmeranwk C.B., leeB B.b., Paxyoa E.M., Ilonomapesa K.B.,
IIpuxoabko O.I'.

CoBMecTHOE UCIIOIb30BaHUE MOJIMYpPETaHa U OTXO/I0B
JUTEUHOTO MPOU3BOACTBA JJIsl U3TOTOBJICHUS OPUTHUHATIBHBIX

XYTOKECTBEHHBIX MBIICITHI . .. .vteuteenteneenteenteeseenneeeneeeneeanneenneanneens 209
SAoaonckunit MLA.
CoBepIICHCTBOBAHUE TEXHOJIOTHU CBAPKH PEITBCOB. ... ureenreanreennneanneanans 213

HoaromosioB A.E., Mamenos P.O.
UccnenoBanus BiausiHus pusuko-mexanndeckux cBoicts XTC
Ha KQ4€CTBO OTJIMBOK U3 JKEJIE30YTIEPOIUCTBIX CIITIABOB ...eunueeenneeennnnnnn. 216

Iumxkun ILE., llleBuyenko P.A., [Tatpymen A.O.
OnTumu3aiys pekuMOB CBapku peibcoB Ha marmue K 1100
METOJaMU MAaTEMATHUECKOTO MOJCTHPOBAHM . ... .uvvvenreeenreannneeennneeanns 219

Humkun ILE., ITatpymes A.O.
MonenvupoBaHue Tporiecca cBapku penbcoB Ha Mammae K 1100................. 222

IleBuenko P.A., lIumukun ILE., [Tarpymes A.O.
PacueT onTUMalbHBIX PEKUMOB DJICKTPOKOHTAKTHOW CBAPKH
HKETIE3HOIOPOIKHBIX PEITBCOB. ... vttt entesennteeannteeanneeeannesenneseaneeeanneeennns 225

IleBuenko P.A., HInmkun ILE., [Tatpymes A.O.

[IpumeHneHnne METOI0B MaTeMaTUIECKOTO MOJICITMPOBAHUS

JUTSL ONTHUMHM3AITIH TEXHOJOTHIESCKHIX TTapaMeTPOB

MIPOIIECCA KOHTAKTHOM CBAPKH PEITBCOB. .. uuveeenteeennreeennesennneeennneeennnenns 229

Hoaromnoaos A.E., Mamenosn P.O.
HccnenoBanus BIUSHAS (U3UKO-MEXaHUIECKUX CBOMCTB X TC
Ha KaueCTBO OTJIMBOK U3 JKEJIE30YTIEPOIUCTHIX CIITIABOB. .. .vveneeenreennennnns 232

434



OcetkoBckuii U.B., I'yceB A.W.

BrusiHus K00aabTa Ha MEXaHHYECKUE CBONCTBA

U CTPYKTYpPY METaJUla HAIIABJICHHOTO TIOPOIIKOBOM

npoBoJiokoit cuctembl Fe-C-Si-Mn-Cr-Ni-Mo-V..............ooon.

I'yceB A.HU., OcerxoBckuii U.B.
HccenoBanue KauecTBa METalIa, HAIUIABIEHHOTO MOPOIIKOBOM
npoBoJiokoit cucremsbl Fe-C-Si-Mn-Cr-Mo-Ni-V-Co.............cooiiiiinne.

Muxno A.P., bypnakos M.A.
[Tpumenenue yriepoadropcoaepxaiux 100aBok
JUTSL CBAPOUHBIX (DITEOCOB. ..« ettt ettetteteteeatette et e e et et et et e e aaeaaeens

Bypnakos M.A., MuxHno A.P.
B03MOXHOCTB UCTIOJIb30BaHMS KaPOOHATOB B CBAPOYHBIX (IIIOCAX..............

Henomuasimux A.C., ®enoroB E.E., besos /I.E.

HccnenoBanue u pa3paboTka HOBBIX COCTaBOB MOPOIIIKOBOM

npoBoJIokH cuctembl C-Si-Mn-Cr-V-Mo a1 HarutaBku

TIPOKATHBIX BATTKOB. . .. veeutentettenteeneeneente e entent e eteenaenaea e eaeeaeaneeneas

®enoroB E.E., Henomusimmux A.C., besaos /I.E.

CoBepIlIeHCTBOBAHKUE COCTaBa MOPOIIKOBBIX MPOBOJIOK

cucteMbl C-Si-Mn-Cr-W-V C 1e1b10 MOBBIIIIEHNS Ka4eCcTBa

Y DKCIUTYaTallMOHHBIX XapPAKTEPUCTUK HAIJIABIICHHOTO CIOS. ... veueveeennrnnnns

HaTrpymeB A.O., JIlunaroa Y.U., Ceucrynon A./l,
Aumartos B.I'.
Pa3paboTka HOBBIX CBAPOUHBIX (DITHOCOB. . ..vvennreeenneeeannneenneeeanneeanneenns

Iarpymesn A.O., JIunarosa Y.HU.
Pa3zpaboTka HOBOTO CBapo4HOTO (hiIr0Ca Ha OCHOBE
IJTAKA CHITHKOMAPTAHIIA. .« .t eteenteeteeeeeeateeaee et et et e et eaeeeeaneeaaenaens

IMaTtpymes A.O., Jlunaroa Y.NU., Maxun /..
Hcnonb3oBanue 0apuii-CTpOHIIMEBOr0 KapOOHATUTA
1000020021 0) X 0 (03 Q1111 110110 )Y N

baporos @.b.
Hanomeramtyprus Bojbdpama: COBpEMEHHOE COCTOSTHUE
Y TIEPCTICKTUBBI PABBUTHSL. . .« . eeentteite et et et eateeate et eaeeneeneenaeenns

Maneaa E.B.
Kpucrannmuueckast CTpykTypa O0pHI0B XpoMa: aKTyaau3alus
Y CUCTEMATHU3AIMS HAYYHO-TEXHUYCCKON MHPOPMAIIAH ....''vvenereneennennnns

Anekceesa T.HU.
[Tpumenenue kapOuaa MUPKOHUSI B COBPEMEHHON TEXHUKE:
1P U03 011 (SIS 2 H0) 1 47211 (ST T

235

237

240

242

245

248

250

252

255

257

260



Aaekceea T.WU.
AHaJIN3 POCCUNCKOTO M MUPOBOTO PhIHKA HAHOKPHUCTAJUTMYECKOTO

13610100791 00117210 00) : 1 SO 265
Komponu M.
CripbeBast 6a3a MPOU3BOACTBA MOJTAOTCHA. . ... uveenreennreenneeneeenneennnannnnns 268

KonoBasioBa X.A.
CMOIHUCTBIC OTXOABI KOKCOXUMHUYECKOTO MTPOU3BOICTRA!
MPAKTUKA U MEPCTICKTUBBI TIPUMEHEHUS . . .« e evveeneeeennteeennneennneeanneeennns 271

IMaBaoBckas E.Jl., UucTioxun E.A., I:kanouaos X.0.

KoMiutekcHast aTtecTarys IMHKCOACPIKAIINX IIIJIAMOB

TPEANPUATHN 10 IPOU3BOJICTBY UCKYCCTBEHHBIX

BOJIOKOH 3anaHO-CHOUPCKOTO PETHOHA. . ..ueteeenneeeanneeeanreeanneeannneennns 275

Yuctioxun E.A., I:kanoaoB X.A., [TaBinosckas E. /L.
[TepepaboTKka IMHKCOAEPKAIIMX OTXOJIOB
XUMUKO-METAJUTYPrU4eCKUX MPOU3BOICTB

3anaTHO-CHOUPCKOTO PETTIOHA. . ... v v eeeneeeenreenneenneeneennatinneenneeaneennenn 278
ITonos A.C.

Oco0OeHHOCTH yJIaBIMBaHKS aMMHaKa IMPU OYUCTKE

00 (10 10) Lo B % T F 280

Crapues C.C.
CrocoObI CyXOro TYIICHHS KOKCA: TEXHOJIOTHUYCCKHE
OCOOCHHOCTH M TMIEPCTICKTUBBI IIPUMEHCHHMSI. . ...\ v evvteeentaeeenneeanreeannneeannns 283

E¢pumona K.A.

[Tpon3BoaCTBO TUOOPHIa TUTAHA: UCCIICIOBAHUEC

COBPEMEHHBIX TEXHOJIOTHYCCKUX PEIICHUI, OIICHKA

MEPCIICKTUB PA3BUTHS. ... .eeeuvvaennnnn... 286

E¢pumona K.A.
[TpumeHeHne AUOOpHIa TUTAHA: MOHUTOPHUHT COCTOSTHHSI
17N EN 12 (50101 () 6 7 0 T SR 289

E¢pumona K.A.
[TepcnekTUBBI TPUMEHEHUS AUOOPHUIA TUTAHA B IIOKPBITHU
KaTOJ1a ATFOMUHUEBOTO DJTCKTPOITHBEPA. .+ nevveenntreennreeenneeennneeannneeanneens 292

ITonomapes H.C.
KokcoBas nbuie KXII: npakTika u nepcrneKTUBbl UCIOJIb30BAHUS. ... ... ...... 295

IHenkun A.E.
Kononnsie (hrioToManmHbl: CpaBHUTEIBHBIN aHATHN3
Y TIEPCTICKTUBBI MCTIOMTB30BAHMS . ...t eeuteenteenteeenteenaeenneenneenneeaneeenneannnns 298

436



Edumona K.A.
HanoTexHo0THU B TPOU3BOACTBE MHOTO(DYHKIIMOHATBHBIX
COEMHEHHI TUTaHa ¢ OOPOM U yTIEPOAOM: COCTOSTHUE,

17 (oo (531 (O):F21: 12 (S 0151 4 15 X2 i 3 S 300
Manrox MLA.

Bimsinue Menn Ha IMHEWHOE pacIUPEHNUE ATFOMUHHUEBBIX

CITABOB Al-Si. ..o 304

V. 9KONOIrmA. bE3ONACHOCTb. PALUMOHAJIBHOE
UCMNOJIb3OBAHUE NPUPOAHLIX PECYPCOB 308

Ca3zonoBa S1.E.
BnusiHEe crmoco0a OTOIUIEHUS KOTEIbHBIX arperaToB
Ha BPEJTHBIC BEIOPOCHI B ATMOCHICPY . ..t vt ettt eitteenteeeineeeneeeainneeanneeannns 308

Caaxosckuii B.C.
Or11eHKa PKOJIOTHUEKOT0 PUCKA OT BHIOPOCOB

B ATMOCHEPY IOMEHHOTO TICXA. + et vt e utaeenteeentaeeenneeennseeanneeannneeennneenns 311
3im00una E.C.

[TepepaboTka BEICOKO30JIBHBIX YTOJIBHBIX OTXOI0B

B TOTUTMBO METOJOM MACIISTHON aTTTIOMEPAIIHH . ... uvveneenreenneenreennnennnss 316

bpsizragosa A.10., CemunueBa U.P.
HccnenoBanus coaepKaHus TSDKEIBIX METAUIOB B CTOYHBIX
BO/IaX METAJUTYPTUYECKOTO TTPOUBBOMCTBA. ...t ueenteneeeneaneeneenneennenneanens 319

Poro3una A.B., Ooroasn E.O.
CocrosiHHEE BOTIPOCA 3arPsI3HCHUS TTOYB TSKETBIMU

METAITIAMHU T. HOBOKY3HEITKA. ...\ttt ittt e et e et eeie e e eeieeeeaeenns 323
dsariaosa K.A.

Karanmutuyeckoe 00e3BpekHBaHUE BEIOPOCOB KOKCOXHMMHYECKOTO

MIPOM3BOJICTBA HA 0a3¢ METAIUTYPTHUCCKUX IIUTAKOB. ... uvveeenereeannneeannnnnnns 326

Ileperoenona K.A.
B03M0OKHOCTB TITyOOKOTO 00€3BOKUBAHHSI OTXOJI0B
YTJIE00O0TAICHUS C TIOMOIIBIO PUITBTP-TIPECCA +.vvvveenrereenreeineeeannneeannnnn. 331

Kononona A.C.
Pemenue 3amay sHEprocOepekeHUS Ha MOJIOYHBIX
dhepMax C TOMOIIBIO TETIOBBIX HACOCOB. ... uuuutenrreennreeeanneennneeennneeennnns 334

Koamnakos /. E.
CriocoOBI OIICHKHU BO3ICUCTBUS y9aCTKa OTKPBITBIX
TOPHBIX PAOOT HA COCTOSTHUE TIOBEMHBIX BO .. uvvenveennreenneenneenneenneennenns 337

437



MenentbeBa A.B., 3unuenxo I'.I'.
BrusiHHE MeATeTbHOCTH YTOJIBLHOTO IPEAPUATHS
HA U3MECHEHUE KAUECTBA BOIBL. .« vvvne et et e e e e e e eeae e eee e e aaeeeanns 342

Kaumun M.B.
O panuoHaIbHOM HCIIOJIB30BAaHUU OTXOJI0B YIIICOOOTAMECHUS . .. ''evveeenases. 347

3onoB /I.1., YcrunoBa A.I'., lInmkun A.A.
VICTOYHUKY SHEPTHH JUTSI TETITIOBBIX HACOCOB. .. .t euteeneeeeneeneannenneennennens 350

lanaeBa H.A.
Karanutuyeckas ourcTka BEIOPOCOB 1IEXOB yJIABIMBAHUS
U TIepepabOTKH XUMUYECKUX TPOTYKTOB KOKCOBAHHS. .. nuereenrreeannneennnns 352

KpaBuenko K.H.
HMcronp30BaHre BTOPHYHOTO CHIPhs, coaepxkaniero Vo0s
D13 0 11070) % (c3: 1001 (o 0 10 S0 s B 07 T2 1 K0 o1 D S 357

Jpo3noBa A.B.
AKTyaJIbHOCTh TEXHUKH O€30ITaCHOCTH Ha
AIEKTPOIHEPTCTUUECKIX TIPCIATIPHITHIIX ¢ v+ vvvenveeenreanneenneenneenneenneenneennns 360

Memepsikosa /I.E., lymkapésa H.IO., Ckpsiouna E.A.
buonorudeckuii a3Tan pekyJIbTUBALIMKY HAPYIIEHHBIX 3€MEJb

AN 135 0] WO o 3 o JCc - H P 363
Kapumosa H.O.

[TocTpoeHnue aepeBa COOBITHI JIJI1 ONTACHOTO MPOU3BOJACTBEHHOTO

O0OBEKTA: HEPTECCOOPHOTO TTYHKTA. .. uvseennreeennreeannseeanreeaneeeannneennneenns 366
Boponuos A.B.

Bnusane BeicOKOBOJIBTHRIX JIDI 1 MarHUTHOTO mOJI
IIPOMBIIIJICHHON YaCTOThHI Ha 6€3011aCHOCTD
FKUBHEAECATEIIBHOCTH JTEOIEH . « . v et e e e e et e e e e e e e e e e e e e e e e e e, 371

Ityxuna T./., ®énopos B.M.
TennooOMeHNKH ¢ OPEOPEHHBIMH MOBEPXHOCTIMM. ... .uveenneeneeenneennnennnnn. 374

HlennoBa ML A., [Iymkapésa H.1O., Ckpsiouna E.A.
TeXHOTOTUYECKHE OCHOBBI OMOJIOTHYECKOW OYMCTKH
CTOYHBIX BOJ TOPOJICKHUX OUUCTHBIX COOPYKEHUM. .. \vvenreeenriennnneannnnns 376

KBameBas E.A., YmakoBa E.C., Ko3ziosa U.B.
COop aBapuiHBIX Pa3IMBOB HEPTHU C BOJHBIX MOBEPXHOCTEH
COpPOCHTAMHU HA OCHOBE BTOPHUYUHOTO ChIPBS ... uuuttentreeanreeenneeeninneennneenns 380

Ko3zaosa U.B., KBameBas E.A.
[TosmyueHne albTEPHATUBHOM JHEPTHH . . ... ueeeneenteaneenaeteeneeneenneaneennenan 383

438



HUcromun U.b.
Hcnons30BaHNE TEXHOTEHHBIX YTIIEPOACOIEPIKAIIIX
OTXOJIOB B KAUECTBE HATPEBATEIBHBIX DTEMEHTOB. . ... euueneenneeneenneaneannnnn. 386

Hcromun U.b.

MHorodyHKIHOHAIBHAS POOOTOTEXHUYECKas TuIaThopma

JUTS. BEJICHUS aBapHITHO-CITacaTeIbHBIX padoT

HA TOABEMHBIX OOBEKTAX . ..t vvvvettteeetinnee ettt ee e et teaeeeeeeeeenn 389

Coicoasatun A.C. Ko3ziaosa U.B., Ymakos K.1O.
BnvsiHEE THIMOBBIX Ta30B YTOJIBHOW T€HEPAIMH HA

OKPYKAIOITYIO CPETY M CTIOCOOBI €10 OUMCTKM .. ..vveeeetteennreeennneennnneennnenn. 392
IHomos B.C.

[TonCk HOBBIX METOZOB YTHUIU3ALUU TTOTTHMEPOB. .. uveeneeeneenneennneenneennnn. 395
Ymanckas 10.B.

Or1ieHKa 3KOJIOTHIECKOTO COCTOSTHUS TouBbI FOro-BocTounoro
AIMUHUCTPATHBHOTO OKPYTA MOCKBBL. .....utitettitiiitie et eteeiieeineeannennns 398

HuxokomeBa A.A., 3axaposa H.C.
[lepepaOoTka 1 yTHIN3AIUS ABTOMOOUIIBHBIX TOKPBIIIEK. . ... e'ueeeneeenneennn.. 400

Ko3aosa H.E., Aoabikaabik T.E.
KomrmiekcHast CTOoMMOCTHAs OIIeHKa YHEPTOIKOJIOTUUECKOTO
KAUECTBA TOTIIMBA. . e e v vt e et e e e e e e e e e e e e e e e e e et 403

Tarapunosa E.C., Uukyposa U.B.
[Iporuo3upoBaHue SMUCCUU JUOKCH]IA YTIIEpOaa

Ha OCHOBE YTJICPOJHOTO TMOTCHITAATA TOTUTHBA. ... uvseeennreennreennneeennneennns 409
Xeprek A-/I.A.

Pa3paboTka yHUBEpCATBLHOTO 3JIEMEHTA TEIJIOBOM M30MAIUH. .. ... uvv'ennnes ... 412
Xeprek A.A.

Coznanune 00600IIeHHON MO TEIIOMPOBOTHOCTH TA30B. ... euvveeanrreennsns 416
Hynauxos I1.C.

Vcnonib30BaHnE TEIUIOBBIX HACOCOB JIJISl YBEITUUCHHS

3 PekTUBHOCTH PAOOTBI TOLL. ... e 420

KoJserosa A.A.
Cucrema MEXTyHApOIHBIX JOKYMEHTOB I10 PETYJIMPOBAHUIO
p00JIeMbI TT00ATEHOTO U3MEHEHUS KITAMATA. ... uvveenreeeanreeennneeannneennnnns 422

Auexcanaposa O.A., Anmbinoaes C. /1.
DKOJIOTUYECKOe COCTOSIHUE pekr AObI: HACTOSIIIEe U OYIYIICe. ................. 425

439



