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HAJI3OPHAA JEATEJIBHOCTD
N CYJAEBHAS OKCIIEPTU3A

B CUCTEME BE3OITACHOCTH
Ne 3-2019

PeraknmoHHBINA COBET

IIpencenarenb — KaHAUIAT YIKOHOMUYECKUX HAayK TeHepal-JICHTeHaHT BHYTPEHHEH CITykKObI
YnzkukoB Inyapa HukosnaeBud, HaYaJIbHUK YHUBEPCUTETA.

Conpencenarenb — qokrop Hayk CaBud bpanko, nupextop Beiciieil TeXHUUECKON IIKOJIbI
Hosu Cag (Pecriybnuka Cepbus).

3amecTuTeJ b NMpeaceaaTesss — JOKTOP NOJUTHUYECKUX HAyK, KaHIUJAT UCTOPUUYECKUX HAYK
Mycuenko Tamapa BukropoBHa, 3aMecTUTENb HaYaJIbHUKA YHUBEPCUTETA 110 HAYYHOM padoTe.

3amecTuTeJIb MpecenaTesisi — J0kTop Hayk MusiucapiaeBu4d bpanko, nmpodeccop Briciieit
texHuueckoi mkoasl Hosu Can (Pecniy6nuka CepOus).

YiieHbl peJaKIHOHHOIO COBETa:

JOKTOp TEXHUYECKHX HayK, Npodeccop, 3acCiyKCHHBIH JesaTelb Hayku Poccuiickoit
Oenepanun Jloxkkun Baagumup HukonaeBuu, npodeccop kadeapsl MoxKapHOW, aBapUHHO-
criacaTeNbHOW TEXHUKU U aBTOMOOMIIBHOTO XO35ICTBA;

JIOKTOp MEAMLMHCKUX HayK, Ipodeccop, 3aciayXkeHHbI neaTens Hayku Poccuiickoii
®denepannu, MOYETHBIN pabOTHUK BbIciIel podeccuoHanbHoM mKkoibl Poccun Konnosa Jlroamuiaa
AJIeKCeeBHa, BeAYUIMM  HayuyHbli  COTpyaHUK  HaydHo-HMcClIenoBaTeNbcKOro  MHCTUTYTA
NEPCHEKTUBHBIX MCCIEOBAHUNH UM HWHHOBAIMOHHBIX TEXHOJIOTUH B 00jacTu 0e30MacHOCTH
KU3HENIECATEIBHOCTH;

JOKTOp TEXHUYECKUX HayK, TMpodeccop, 3aciayXEHHbIH paOOTHUK BBICIIEH IIKOJIbI
Poccuiickoit @enepanun INanumes Muxaua AJiekceeBud, npodeccop Kadeapsl KpUMUHATUCTUKA
Y NH)KEHEPHO-TEXHUYECKUX IKCIIEPTHU3;

JOKTOp XMMHUYECKUX HayK, npodeccop UBaxuiok I'puropmii KoncranTunosuy, npodeccop
Kadeapel MoKapHOM 6€30MaCHOCTH TEXHOJIOTHYECKUX MTPOLECCOB U MTPOU3BOJICTB;

JIOKTOp TeXHUYecKux Hayk, npocgeccop Illapamos Cepreii BiaagumupoBuy, mnpodeccop
Kadenpbl KpUMUHAIUCTUKYA U MH)KEHEPHO-TEXHUYECKUX IKCIIEPTH3,;

JIOKTOp TEXHHYECKUX HayK, Mpodeccop, 3aciyKeHHBIH nesTens Hayku Poccuiickoii
Qenepannn Yemxo HMaba  JlanuwnoBu4, BeayluMii  Hay4yHeli  coTpyaHuk  Hayuno-
HCCIIEA0BATENIBCKOT0 MHCTUTYTa NEPCHEKTUBHBIX HCCIEAOBAHUI W WHHOBAIIMOHHBIX TEXHOJOTHH
B 00J1aCTH 0€30MaCHOCTH KU3HEACATCIIBHOCTH;

JIOKTOp XUMHYECKHX HayK, mnpodeccop Cuporunkun Huxonaii BacuiabeBu4, 1exaH
¢dakynbTeTa TEXHOJOTMM OPTraHWYeCKOro CHUHTe3a M MOJUMEpHbIX MaTepuaioB CaHKT-
[leTepOyprckoro rocyAapCTBEHHOTO TEXHOJIOTHYECKOT'0 HHCTUTYTA (TEXHUYECKOTO YHUBEPCUTETA);

noktop Hayk babmu Bbpanko, npenonasarens Beiciieil texnuueckoi mkonsl Hosu Can
(Pecmybnuka Cep0Ous);

noktop Hayk Kapadacua paraun, npodeccop Bricmeit texHuueckon mxonbel HoBu Can
(Pecryonuka Cep6Ousi);

nokrop Hayk IlerpoBuu I'ernu AnmTa, npodeccop Bricmielr TexHumueckoil mkonsl HoBu
Can (Pecrryonuka Cepbusi);



nokrop Hayk (PhD), mnpodeccop Arocron Pecrac, HauanpHuk JlemaprameHra
MIPOTHBOMOKAPHOW MPOPUIAKTAKH ¢ TPEAOTBPAIICHUS YpPE3BBIYAHBIX cuTyanuii MHCTHTYyTa
yIpaBJIeHUs B Upe3BbIYaiiHbIX cuTyauusx (Pecny6inka Benrpus);

JOKTOp TexHWYecknx Hayk MpaukoBa EBa, mnpodeccop kadeapbl NpOTHBOMOKAPHOM
3amuThl TexHudeckoro yHuBepcurera r. 3BojieH (Pecnybiauka CioBakus);

KaHAUIAaT TEXHHYECKUX HAyK TMOJKOBHUK BHYTpeHHEH ciayxO0b UBanoB KOpuii CepreeBuy,
MEpPBBIA  3aMECTUTENb  HadaJbHUKa  HayyHO-uccnenoBaTesnbCKOro  MHCTUTYTAa  MOKAPHOU
0€301acHOCTH | IMPOo0JIeM Ype3BbIYaiiHbIX cuTyanui (Pecnybnuka benapycs).

Cekperaps coBera:

Maifop BHyTpeHHEH ciy:x0bl BosioroBa IloimHa AjlekcaHAPOBHA, PEIAKTOP PEAAKIIMOHHOTO
OTHENICHUs]  PEJAKLUMOHHOIO  OT/AeNa  LIEHTpa  OpraHu3alud  Hay4dyHO-UCCIEI0BATEIbCKOU
U PENAKLIMOHHON J1eATEIbHOCTH;

KanauaaT Texuudeckux Hayk Harama Cy6oTuy, npodeccop Briciieli TeXHUYECKON IIKOJIBI
Hosu Cag (Pecriybnuka Cepous).

PenaknuoHHasi KoJLJIerus

IIpencenarenb — mMoaNONKOBHUK BHYTpeHHeH ciyxObl Crénkun Cepreii MuxaiinoBuy,
HayaJIbHUK  PEJAKIMOHHOTO  OTAeNa  LEHTpa  OpraHu3allud  HAyYHO-UCCIIEI0BATEIbCKOU
1 PEIAKIIMOHHOM JIeITEIbHOCTH.

YseHbl peJaKUMOHHOM KOJIJIETHH:

KaHauaaT nenarorndeckux Hayk Ky3pmmuHa TaTbsiHa AHaToJIbeBHA, JOLEHT Kadeapsl
HAaJI30PHOI IeITeIbHOCTH (OTBETCTBEHHBIHN 32 BBIMTYCK);

KanuTaH BHyTpeHHel cinyxObl MiabHnukuii Cepreii BragumupoBuy, crapimii HHCIEKTOP
[lenTpa Mex1yHaApOAHOMN AEATEILHOCTH U MHPOPMAIIMOHHOM MMONUTUKH;

KaHIUAAaT TEXHUYECKUX HayK, JOLEHT MOANOJIKOBHUK BHYTpeHHeH ciayxObl BoiiTeHok OJer
BukTopoBu4, HauanbHUK Kadeapbl HAI30pHOMN EATENBHOCTH;

Maifop BHyTpeHHel cimyxObl aiinykeBuu Asexcanap EBrenbeBuuY, crapuivii MHXeHep-
nporpaMMucT LleHTpa HHPOPMAITMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOTHUI;

nokrtop TexHuueckux Hayk Ilerpa TanoBuu, nmpodeccop Beicuieidl TeXHHYECKOH IIKOJIBI
Hosu Cap (Pecniy6nuka CepOus);

noktop Hayk XBailoyHr Kum, noueHT oraena moxapHoil 0e30macHOCTH YHUBEPCHUTETA
Kronrun (Pecniydnuka Kopes);

kaHauaar Texundyeckux Hayk HaBpoukuii Ouser JImurpueBn4, HadyaibHUK oTnena HayuHo-
HCCIIEIOBATENIbCKOIO0 MHCTUTYTa MOXAapHOH O€30MacHOCTH W MPOOJeM upe3BblYaliHBIX CUTyaluil
(Pecnnybnuka benapycs);

JIOKTOp FOPUAMYECKUX HAyK, JOIEHT IOJIKOBHUK BHYTpEHHEW ciyxObl MeaBeneBa AHHa
AJlekcaHIPOBHA, HaualIbHUK LleHTpa MexXTyHapOaHON eI TeNbHOCTH U MH(POPMALIMOHHON TTOJTUTHKHY;

KaHIUAAT TEXHUYECKUX HayK, JOLEHT IMOJIKOBHUK BHYTpeHHeH ciayxObl beabmmua FOuus
HukonaeBHa, HauadbHUK Kadeapbl KpUMUHAIUCTUKYA U MHKEHEPHO-TEXHUUECKUX IKCIIEPTH3.

Cexkperapb KOJLIeTHH:

KanuTaH BHyTpeHHel ciry:k0p1 MamenoBa JInnuss HukosiaeBHa, OTBETCTBEHHBIN ceKkpeTapb
PENAKLMOHHOIO  OTHAEIEHUs  pEedakUMOHHOro  otriena  lLleHTpa  opraHuM3anuu  HaydHO-
HCCIIEA0BATENBCKON U PEJaKIIMOHHOMN JESITEIbHOCTH.
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TEOPUS U ITIPAKTUKA CYJEFHOMH
IKCIIEPTHU3bI

KPUTEPUU JTUPPEPEHIIUAIIMA HEOTEITPOAYKTOB
HOCJIE TEPMAYECKOI'O BO3JEUCTBUSA HA HUX
IHO COCTABY I'A3OBbIX ®A3

JLA. SlueHko, KAHAUAAT XUMHYECKUX HAYK;

N. /. Yemiko, J0KTOP TEXHUYECKUX HAYK, podeccop,
3aCJIyKeHHbIN AeATe/ib Hayku Poccuiickoii @enepauum.
Cankr-Ilerepoyprcekmii yausepeurer I'TIC MUC Poccun

MeTonoM Tra30-KHAKOCTHOH Xpomarorpauu H3y4YeHBl COCTaBbl ra3oBbIX (ha3 HaJ OCTaTKaMHu
HEPTENPOAYKTOB MOCIe MX BbITOpaHUs. Kpurepuem ais yCTaHOBIECHHS MPHHAIICKHOCTH HedTenpoaykra
K He(pTerpoaAyKTy OCH3MHOBOW MM CPETHEANCTHIUIATHBIX (paKiuii He()TH BEIOPaHO CyMMapHOE COAepIKaHre
JeTy4YuX ajlKaHOB OT OKTaHa 10 TeTpaaekaHa. Kpome toro, mist aupdepeHnmanun HeQTEnpoayKTOB
OCH3MHOBOHM (pakiyuy TPEATOKEHO HCIONb30BATh KOJUYECTBEHHBIA BKJIAJ JIETYYHX AapeHOB W3 TPYIII
TUTMETHIOCH30JI0B, MOHOAIKIIIOCH30JI0B, TUATKHIOCH30JI0B U TPHAMETHUIOSH30JI0B, a Il He(TEIPOITYKTOB
CPeIHEUCTHUIATHRIX (pakuuii B KadyecTBE IOMOIHHUTEIBFHOTO KPUTEPUS BBIOPAHBI COOTHOLICHUS I1ap
QJIKaHOB, COZICPIKaHNE KOTOPBIX B ra30BbIX (a3ax MakCUMalbHO.

Kniouesvie cnosa: ra30-KUIKOCTHas XpomaTtorpadus, TepMHYecKoe BO3JEHCTBUE, razoBas (asa,
CO/Iep)KaHUE aJIKAaHOB U apeHOB, HACHTH(UKAINSI HEPTEIPOAYKTOB pa3sHbIX (Hpakuuii HeTH

Panee mpoBemeHHOE  HCCICIOBAaHHWE  NAPOBO3AYIIHBIX  cMeceid  (ra3oBbiX  (a3)
Hag Hedrenpoaykramu (HII) meromom razoxuakoctHoit xpomarorpapuu (IKX) mnoxazano
BO3MOKHOCTh HCIIOJIb30BaHMsI CYMMAapHOI'O COJIEpKaHMs aJKaHOB B ra3oBbIX ¢aszax Haa HII s
YCTAaHOBJICHUSI TPUHAUIEKHOCTH Hedrenpoaykra smmbo k HII OensuHoBOM dpakuuu, TUO0
k HII cpennenuctmnatueix  ¢pakuuii  [1-3]. Ecam B HapoBO3AYMIHBIX CMECSX  Haj
HePTENPOIYKTaMH CYMMAapHOE COJIep)KaHue JIETY4nX alKkaHoB He mpeBbimaer 2—4 %, to Takue HIT
cienyer otHocuth K HII Oen3umHOBOH (pakiyuu (aBTOMOOUIbHBIE OCH3MHBI, COJBBEHTHI WU
He¢ppacsl). B HII cpennenuctumiatHeix ¢paxuuil Hedptu ([T pa3HbIX MapoK, TOIUIMBO MJIs
PEaKTUBHBIX JBUraresnel, ObIToBoM kepocuH Mapok KO u yalT-cnupuT) B cocTaBe ra3oBoi (asbl
CyMMapHO€ COJIepXKaHue aJIkaHOB MPe00JIagaeT 1Mo cpaBHEHUO ¢ apeHamu [1-3].

[lepen mpoBeneHueM uccienoBaHus cocTaBa razoBblx (a3 Hajx HII xak MCXOJHBIMH, Tak
u BbiropeBminMu MetonoM KX Obutn mpurotosnensl obpasusl HIL. Jlng storo kuiukue mpoObl
ucxoanblx (HatuBHBIX) HII B konmuectBe 4 MKJI HAaHOCWINCH Ha (UIBTP, TOMENICHHBIH
B TOJIMATUJICHOBBIN nakeT. [ nomydenust oOpasuos BeiropeBimnx HII B kauecTBe oObekTa-HOCUTENS
UCMOJb30Bajach TKaHb, Ha KoTopyio HaHocuiauch HII B kommuectBe 1 Mi, 3aTteM oOpasibl
MOJABEPTaIUCh BBITOPAHUIO JIO TIOJTHOTO camo3aTyxXaHus (CTerneHb BbeITopanus 99 %). s
OIpeIeTICHUs] KOHIIEHTpAUK JeTy4nx opranmdeckux coeamHenuii (JIOC) B ra3oBeix (azax Haj
ucxonupiMid U BeiropeBmmMu HIT wucnmonszoBamu AHT-3, cHaGkeHHBINH (HOTOMOHM3AIMOHHBIM
nerekropoM. Jlanee oTOupanu razoByro a3y Ha copOeHT TeHakc Mapku A copOLHMOHHON TPyOKH
C moMmoulbl0 Hacoca cwib@oHHOro Tuma. O6beM razoBoil (asbl, MPOKAYEHHOW uepe3 COpOEHT,
cocrapmsin ot 100 oM’ (omna mnpokauka) go 1000 oM’ (10 mpokauek) B 3aBHUCHMOCTH
ot xoHneHTpamuu JIOC B ra3oBoii dase.

HccnenoBanne meromom [OKX razoseix ¢a3 nag HII mocne ux BBIrOpaHHs [0 IOJHOTO
camo3aryxaHus (cTeneHb BeiropaHus 99 %) mokaszano, 4To Ha XpoMaTorpaMMax Ta3oBbIX (a3 Bcex



HII Tax »xe, xak um B ciayyae wucxoaHblx HII mnpucyrcTByrOT mNHKHM ankaHOB (OT OKTaHa
710 TeTpajaekaHa, puc. 1-6).

B razoBeix (azax HII 6en3unoBoii ¢ppakuun HedtH, Hanpumep Haja 6enzuHoM mapku Cymep
EBpo-98, mocne TepMU4ecKoro BO3ACHCTBUS HA HUX B OCHOBHOM COXPAHSIOTCS apeHbI C MHACKCaMU
ynepxxuBanus (lyn), a umenHo tomyon (lyn=865 yc. exn.), numerunbensonst (AMB): n-, M-, 0-KCHIIOIBI
(lyn=969, 971, 1005 yc. ef., COOTBETCTBEHHO), MOHOATKIIIOEeH30:161 (MAB): atrnbenson (lyn=965 yc. en.)
u npormwtoenson (lyn=1058 yc. en.), muankuioensons! (JAB): 1-metnin-3-(4)-stunbenson (lyn=1068 yc. e1.)
u 1-metun-2-3tuntenzon (lyn=1095 yc. en.) u rpumernnoensonst (TMB): 1,3,5- u 1,2,4-rpumeTninoeH301b1
(Iyn=1073, 1105, 1148 yc. exn., coorBeTcTBeHHO) (puc. 1).
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Bpewmsi, mun
1 — BeIropeBmmiA HedTHIUpOBaHHBIA OeH3nH Mapku Cymep EBpo-98. T'OCT P 51866-2002, mnpow3BOIHTENH

000 «I10 Kupunmnedteoprcuntesy, Jlenunrpaackas 00:1., r. Kupumiu: kounentpanus JIOC mo mokasanumsiv AHT-3
coctasmster 240 Mr/mM° 110 wKaTe «GEH3UHY;
2 — ucxomubii 6er3uH Mapku Cymep EBpo-98: konmnentpamms JIOC mo mokazammsm AHT-3 cocraBmser 460 Mr/m®

IO IIKaje «OCH3MHY

Puc. 1. XpomaTorpaMmMsl ra3oBsix (pa3 HaJg HeITHIMPOBaHHBIM OeH3uHOM Mapku Cynep Epo-98
HCXOIHBIM U I0C/Ie TEPMHYECKOI0 BO3/1eiiCTBHS HA Hero.
OGbem rasoBoii daznr 100 cm®, gesenne nmoroka = 1:20

Kak BumHo u3 puc. 2—-6, xpomarorpammbl ra3oBbix (a3 Hag HII cpeaHeaucTUIIATHBIX
¢bpakuuit HepTH: yalT-CIMPUTOM, TOTUTUBOM JUISl PEAKTUBHBIX JBHUraTele U OBITOBBHIM KEPOCHHOM
II0CJIE TEPMUYECKOTO BO3AECHCTBHSI OTIIMYAIOTCS TOJIBKO HHTEHCUBHOCTSIMHU ITUKOB JIEKAHA, YHICKAHa,
J07ieKaHa W TpuaekaHa. Tak, B ra3oBbIX (a3ax HaJ yaHT-COUPUTOM U OBITOBBIM KEPOCHHOM
B OCHOBHOM NPUCYTCTBYIOT aJIKaHbl OT YHJEKaHa 10 TPUJEKaHa, a B ra30Boi (a3e HaJ KEPOCHUHOM
Mmapku TC-1 TakuMu ajlkaHaMH SIBJISIFOTCS I€KaH, YHJEKaH U JojiekaH. Ha xpomarorpamMMax razoBbIX
¢a3 Hax NU3EIbHBIMM TOIUIMBAMU PA3HBIX MAapoOK MPUCYTCTBYIOT NHUKH aJKAaHOB OT YHJEKaHa
710 TeTpaJieKaHa.
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Bpess, sanm

1 — cmech ankaHoB (okTaH-TeTpaaekaH): koHueHTpauus JIOC mo nokazanusm AHT-3 cocraBmser 145 Mr/m®, 06beM
ra3oBoii (assr 100 cm® (1 mpokauka);

2 — yaur-ctiuput. [OCT 3134-78, npouzBoautens OO0 «Kpacku Tekc»: konuentpanust JIOC no nokazanusm AHT-3
cocrapmsieT 250 mr/m° (1kana — «GeH3HHBI»), 0GbeM rasoBoii pazel 100 cm;

3 — yaiiT-cnuput nocne 99 % Beiropanus: konueHtpauus JIOC no nokazanusm AHT-3 cocrasnsier 10 mr/m® (mkana
IPOTIAHOI), 06BEeM rasoBoii (paser 1000 cm®

Puc. 2. XpomaTorpammsbl ra3oBbix (pa3z HaJ CMeCbI0 AJIKAHOB,
HCXOJHBIM U BBITOPEeBIIMM yalT-ciuputoM. [lenenue noroka 1:20
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1-TC-1. TOCT 10227-86, npouzBoautens OO0 «I10 Kupummnnedreoprennres»: xonnenTpauus JIOC no nokazaHusm
AHT-3 cocrasiset 250 MF/MS, 00beM TrazoBoit ¢azer 100 oM

2 — TC-1 mocne 99 % Beiropanus: konnentpamus JIOC mo nokasarmsm AHT-3 cocrasmser 40 mr/m°, 06beM Ta30Boit
daser 200 cm®

Puc. 3. XpomaTorpammbl ra3oBbix a3 HaJ UCXOAHBIM U BHITOPEBIIMM TOIJIUBOM
JJIsl peakTUBHBIX ABMraresieii mapku TC-1. lenenue noroka 1:20
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1 — oceruTenbHbIi KepocuH Mapku KO. TY-2388-004-23172471-98, nponzsoautens OO0 «I10 Kupuinnedreoprciuares»,
r. Kupumm. Jlenunrpajackas o6mn., pacpacoBano OOO «Bepmmnay, r. Cankrt-IlerepOypr: konnentpauus JIOC
110 nokazauusm AHT-3 cocrassier 135 mr/m® (mkana «oeH3uH»), 00beM ra3oBoii aser 100 oM

2 — ocserutenbHBIH kepocuH Mapku KO mocne 99 % Beropanums: xonnentpanus JIOC mo moxasanmsim AHT-3
cocrapisier 10 mr/m® (mkama «pomnanon»), 0Gbem ra3oBoit dassr 1000 cm®

Puc. 4. CpaBHeHHEe XpOMATOrPaMM ra3oBbIxX (a3 HCXOHOTO
U BBITOpPEBIIEro 0CBeTHTEIbHOr0 KepocHa mapku KO. Jlesenune noroka 1:20
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Bpesmu, som.

1 — muzenpHOE TOMIMBO Mapku «ieTHee». CTO 05766-480-010-2011, npomsBoautens [10 «Kuned», Jlenunrpaackas o0,
r. Kupumm. 'OCT 305-2013; npousBoautens OO0 «I10 Kupummunedreoprennresy, r. Kupumm. Jlenunrpaackas ooi.:
xonrentparus JIOC mo nokasauuam AHT-3 cocrasmser 30 mr/m® (mkama — «GeH3HH»), 06beM Ta30Boit (assr 100 cv®
(1 mpokauxka);

2 — Iu3enbHOE TOIUIMBO MapKu «ieTHee» mocie 99 % Bwiropanms: konunentpanus JIOC mo moxasanmsm AHT-3
cocrapmsier 12 mr/m® (kama — «6eH3HH»), 00beM razooil (assr 400 cM® (4 npokauku). enenue notoka 1:20

Puc. 5. XpomaTorpaMmMbl ra3oBbix (pa3 Iu3eJILHOI0 TOIIHBA MAPKHU «1eTHee» (JIT-2)
HCXO/HOI0 U MOocJjie TeMIIepaTypHOro Bo3/1eiicTBUS HA HEro
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1 — nuzenbHOe TorumBO Mapku «3umHee». 'OCT 305-2013, mpousBoautens OOO «I1O Kupuiunedreoprcunresy,
Jlenunrpaackas o6u., r. Kupumm: konuenrpanus JIOC no mokazanusim AHT-3 cocraBnser 30 Mr/m® (mkama —
«Gensuny), 06beM ra3ooii (assr 100 cm3(1 mpokauka);

2 — IW3eNbHOE TOIUIMBO MapKH «3uMHee» mocie 99 % Beropanus: koHuneHtpaunus JIOC mo mokasanmsm AHT-3
3 " 3
cocraBisieT 12 mr/m” (1kana — «0eH3uH»), 00BeM ra30Boit (haszer = 400 cM” (4 MpoOKavKH).

Puc. 6. XpomaTtorpaMmmsl razoBsix ¢a3 HCXOIHOr0 AU3edbHOr0 Tonmausa mapku 3-0,05 munyc 35
U nocJjie TeMIepaTypHOro Bo3/elicTBUs Ha Hero. [lejieHue nmoTroka = 1:20

[Tockonbky B ra3oBbix (azax Hajg HII cpenHenncTHIIATHRIX (pakuuid Kak 710, TaK U MOCHe
WX TEPMHUYECKOTO BO3JEHCTBHs (pHC. 2—6) TpeoONanaroT ajKkaHbl, JUIsl BBISIBICHUS XapakTepa
pacripesieleHus CoJepkKaHMUsl KaXI0r0 ajKaHa B COCTaBe BCEX JIETYYHX aJIKaHOB (OKTAaH-TETPAJCKaH)
npoBoawiack 00pabotka xpomarorpamMm HII cpenHegucTUISATHBIX (Qpakuuil HedTH TOIBKO
[0 MHTEHCUBHBIM IMHUKaM ajikaHOB. OTHOCUTENILHOE COJAEp)KaHHE KaXJI0ro ajlKaHa ONpeeNsyioch
METO/IOM BHYTPEHHEH HOpMalln3aliy, NpUHUMasi CyMMapHOE COJep KaHUe BCEX MJIEHTU(HUIIMPOBAHHBIX
ankaHoB 3a 100 %.

B Tabn. 1 mpuBeneHo cojiepkaHue allkaHOB W apeHOB B Tra3oBbIX (hazax pasHeix HII mocne
TEPMUYECKOT0 BO3/EHCTBHs Ha HUX. IIpu ompeneneHun copepikaHusl aJKaHOB U apEHOB B Ta30BBIX
¢dazax HII mocme wux TepMuyeckol 00pabOTKM MO pe3yiabTaTaM Xpomarorpaduyeckoro
UCCIIeIOBaHMs Tiepes; 0O0pabOTKOM XpoMaTorpamMM MpPOBOJMIIOCH BBIYUTAHHE XPOMATOTPAMMEBI
Bo3ayxa. M3 Tabi. 1 BUgHO, 4TO MOCIE TEPMHUUECKOTO BO3eHCTBUS B ra3oBbiX (hasax HII tak ke, kak
u B ucxoaubix HII, coxpansercs 2—-97 % netyunx ankanos B 3aBucumoct ot HIT (tabm. 1).

Ta6mmma 1. CocTaB razoBbix a3 HeTEeNPOAYKTOB MOCJIe TEPMUUECKOT0 BO3IeiicTBUS
(crenenb BhIiropanusi 99 %)

CymmapHoe HedrenpoaykTsr
coJiep>KaHue, OeH3nHOBO# (pakiyn CPEIHEMCTUIUIATHBIX (hpaKInit
% bemsunsr | CompBent | ATn | JAT3 | TC-1 | Vaiir-cnupur | KepocuH OBITOBOMA
AJIKAHBI 2 16 88,9 97 91,5 95,5 62,5
apeHbl 98 84 11 3 8,5 45 37,5




[Tocne Tepmuueckoro BozneicTBuss Ha HII OeH3uHOBOW Qpakmmu B Ta3oBoh (aze
IIPOUCXOIUT NEepepacHpeesieHNe COAEPKAHNS Pa3HbIX IPYII apeHOB. B aBTOMOOMIBHBIX O€H3MHAX
yBenMuuBaeTcs cojepkanue apeHoB u3 rpynn JAb u TMbB ¢ ogHOBpeMEHHBIM yMEHbBIIEHUEM
BKJIaJla TOJyojsla M apeHoB u3 rpymnsl JMbB (kcuionoB), 4To MOATBEPKIAET TEPMHUYECKOE
BO3JICHiCTBUE HA OeH3UH (TalI. 2).

Crnenyer OTMETHTb, 4YTO B Ta30BOM (pa3e HajJ BBITOPEBIIMM COJIBBEHTOM B OTJIMYHE
oT OeH3WMHOB Toiyon M apeHsl u3 rpynn MAB u JIMB mnpakTHuecKd OTCYTCTBYIOT, a apeHbl
u3 rpymnmbsl TMbB nipeo6nagaror.

Tabnuua 2. Cogep:kaHue pa3HbIX Py apeHOB B ra3oBbix (pazax nax HII
0eH31HOBOM (pakunu HepTH 10 U NOCIEe TEPMUUYECKOTO BO3/1eiiCTBUS

Hcxomueii HIT Crenens Boiropanus 99 %
ApeH, %
bensun CounbBeHT HEQTIHOM bensun | ConbBeHT HEDTIHOM

Tonyon 22,0 0,3 2,0 —

MAB 10,0 0,8 9,3 —

JIMb 21,4 2,6 14,2 —

HAD 17,5 43,4 27,0 21,5

TMbB 22,5 49,6 38,0 69,5

B Tabn. 3 mpencraBieHbl OTHOCHTENBHBIE KOJIMYECTBA alIKaHOB OT OKTaHA JIO0 TETpajeKaHa
B ra3oBbIX ¢aszax Haa HII cpeqnequcTHiuiATHBIX (pakiuii mocie TepMUYecKOoro Bo3/1€HCTBUS Ha HUX.

Kak BumHO M3 Tabm. 3, B ra3oBbiX (pa3ax Haja yaWT-CIHPUTOM U OBITOBBIM KEPOCHHOM
ocBeTuTenbHbIM Mapku KO ankanom, copepxkanue kotoporo B cmecu JIOC MakcuMalbHO, SBISETCS
noaekad. OHAKO OTIMYUTENBHON OCOOCHHOCTBIO Ta30BOM (has3bl HaJ BBHITOPEBIIMM yaWT-CIIHPUTOM
ABISIETCA TO, YTO HapsAy C JIOJIEKaHOM B Tra30BOM (a3e NMPHUCYTCTBYET YHJEKaH, COJAEp)KaHue
KOTOPOTO 3HAYUTENIFHO MPEBBINIACT COJIEPXKAHWE JPYruX ankaHOB (OKTaHa, HOHAH, JIeKaHa
U TeTpajiekaHa) M MEHbIIe JojJeKaHa Ooyiee, yeM B 2 pa3a, a B Ta30BOM (as3e HaJa OBITOBBIM
KEPOCHHOM COBMECTHO C JOJICKAHOM B CPaBHUMBIX C JIOJIEKAHOM KOJHMYECTBAaX IPHCYTCTBYET
TpHJIEKaH.

Kak BuznHO U3 Tabin. 3, B ra3oBbIX (pa3ax u Hajx kepocuHoM Mapku TC-1 u Hag qu3enbHBIMU
TOIJIMBAMH MapOK <JIETHEE» U «3UMHEe» alKaHOM, COJIep>KaHHe KOTOPOrO B CMECH JIETYUHX aJIKaHOB
OT OKTaHa JI0 TeTpaJeKaHa MaKCHMaJIbHO, oka3biBaeTcsi yHAekaH (50-32,8 %). Tombko B ra30oBBIX
¢da3zax HajJ BBIFOPEBIIMM YaHT-CIUPUTOM U OBITOBBIM OCBETHUTENbHBIM KepocMHOM Mapku KO
B COCTaBe JICTYUMX aJIKaHOB Mpeoldanaer goaekan ot 59 % 1o 48,2 %, COOTBETCTBEHHO.

Tabnuua 3. Coaep:kaHue aJKAHOB B ra30BbIX (pa3ax BLITOPeBLINX He(TeNnpoayKTOB

HedrenpomykTsl cpeTHe TMCTHILISTHBIX QPaKIHid,
Agnkas, 0
o) creneHb Boiropanus 99 %

Yaitr-cnuput Kepocus 6s1ToBOM KO TC-1 ATn AT3
OKTaH 2,0 0,7 1,3 1,8 1,0
HOHaH 2,0 1,7 3,4 3,3 5,0
JeKaH 3,0 40 25 13,0 30,0
YHJICKaH 22,0 19,0 50 32,8 41,0
JIOJIEKaH 59,0 38,2 16,2 26,6 14,0
TPHUJIEKAH 11,0 35,0 3,3 18,5 5,7
TETpaJicKaH 1 1,4 0,8 4.0 3,3

*) OTHOCHTENFHOE CONICPIKAHUE aJIKAHOB. PacdeT MpoBOAMIICS 1O IUIOIMIAAAM IHKOB aJKaHOB HA XPOMAaTOTpaMMe
METOJIOM BHYTpEHHEH HopManu3anud. OTHOCUTEIIFHO CYMMBI TUIONIA/ICH BCEX MUKOB aJIKaHOB, pUHATOH 32 100 %



Huddepennmanus, B 4aCTHOCTH KepocHMHOB Mapku TC W JOU3ENbHBIX TOIUIMB, TOJIBKO
10 OIHOMY aJIKaHy ¢ MaKCUMAJIbHBIM COJEP/KaHUEM HeE MPECTaBISETCs] BO3MOXKHBIM. Clie10BaTeNbHO,
s nuddepenumarmu HIT cpeqHequcTHUIATHRIX  Qpakiuii HEIOCTaTOYHO ONPEACTSATh aJlKaH
C MAaKCHMaJbHBIM COZAEp>KaHHEM B CMECH alakaHoB (OKTaH-TeTpajekaH). IIpu stom HeobOxoaumo
HCIOJIb30BaTh JIOTIOJIHUTENIbHBIA KPUTEpUH, a HMMEHHO OCYLIECTBIATh aHAIM3 COOTHOLICHUS
YHJIEKaHa ¥ J0/IeKaHa B cllyyae yalT-CIMpUTa U AM3EIBHOIO TOIUIMBA MAapKU «IETHEE», J10JleKaHa
U TpHUIEKaHa il uIeHTU(UKaIuu KepocuHa ObIToBoro Mapku KO M JM3eIbHOTO TOIUIMBA MapKH
«JIeTHee», yHAEKaHa 1 JiekaHa 1pu uaeHtudukanuu TC-1 n AU3eIbHOr0 TOIIMBA MAPKHU «3UMHEEY.

Takum 00pa3oM, CyMMapHbIH BKJIaJ BCEX JIETyYUMX aJIKaHOB OT OKTaHa 0 TETpaJeKaHa
B cocTaBax razoBblx (a3 Hax HII kak 1o, Tak M mocie TeMIepaTypHOro BO3JEHCTBUS Ha HMX
SBIISICTCS OCHOBHBIM KPUTEPHUEM TOJBKO AJisi onpeaenenus npuHapiexuocty HIT xk HIT 6er3unoBoi
¢dpakuun wim k HIT cpenqnequcTuiatpix Gpakiuii HedTH.

[Ipu muddpepentmanuu  HII OGensuHoBoil ¢dpakimuu HehTH HEOOXOJUMO TOMHUMO
CYMMAapHOTO COJEp)KaHUs JIETy4yMX aJKaHOB YYMTBIBATh XapakTep IepepacrpesiesieHus JeTydyux
apeHOB pAa3HBIX TIPYyNI U B KA4yeCTBE JOMOJHUTEIBHOIO KPUTEPHsI MCIIONb30BaTh COACpPKAHUE
neryuux apeHoB u3 rpynn JAB, IMb u TMb ¢ olHOBpeMEHHbIM yMEHBLIEHUEM BKJIaJa TOJIyoJia
1 apeHoB Tpynnbsl MAD v uxX npakTHYECKOM OTCYTCTBHH.

Hns  mubdepenmumannu  HIT cpenneauctumsatHeix  ¢pakuuit  HedTH (yaT-criupura,
kepocuHoB Mapok KO u TC, nu3enbHBIX TOIUTUB MapoOK <«3HMHEE» M JIETHEE») CIEAYeT yUUTHIBAThH
COOTHOILIEHHE IUIOIIAJeH IBYX Hanbosee MHTEHCUBHBIX MMKOB aJIKaHOB, PACCYMTAHHBIX B IIPOLIEHTAX
OT BceX IUIomaneil ankaHos, npuHsaToi 3a 100 %. Takum oOpa3zom, B KauecTBE TOMOIHUTEIBLHOTO
kputepus npu auddepenunanuu HII cpennenuctuiatueix ppakiuiit Hegtu (kepocunsl Mmapok TC
n KO, nu3enpHBIX TOIUIMB pa3HBIX MAapoOK M yalT-ciMpHTa) HEOOXOIUMO ONpeAeieHne HE OJTHOTO,
a JIByX aJIKaHOB, COJIep’KaHME KOTOPBIX B ra30BbIX (ha3ax MAaKCHMAJIbHO C IPOBEIEHUEM aHaIN3a
COOTHOLIEHUS IO TAKUX ITUKOB.

Jlureparypa

1. Boponosa B.b., fuenko JI.A., PycakoB }0.C. O6HapyxeHne HHTeHCU(PUKATOPOB FOPEHUs
METOJIOM ra30-KUJKOCTHON Xpomarorpaduu 1o razoBbiM (a3aMm HaJl 00BbEKTaMU, U3BSTHIMU C MECT
noxapoB // [Ipo6neMbl U MEPCHEKTUBBI CyJCOHOM MOXKAPHO-TEXHUYECKOH IKCIIEPTH3bI: MaTEPHAIIbI
Mexaynap. Hayd.-mipakT. kKoH}. CII6.: C.-Ilerep6. yu-t I'TIC MYC Poccun, 2015. C. 31-34.

2. Sluenko JLA., Pycakos O.C. Xpomatorpammsbl ra3zoBoil ¢a3bl Ipu ONpENETIeHUU THIA
WHTEHCU(PHUKATOPA TOPEHHUSI METOJIOM Ta30KUAKOCTHOM XpomaTorpaduu // HagzopHas aesTenbHOCTD
u cynebHas skcnepT3a B cucreme 6e3omacHoctu. 2017. Ne 1. C. 17-26.

3. M3MeHeHne cocTaBa JIETYy4WX KOMIIOHEHTOB aBTOMOOWJIBHBIX OEH3WHOB IMPH WCTAPEHHU
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INPOBJIEMbI U ITEPCIIEKTUBDbI
HPEAYIIPEXKAEHUA U TYIHEHUSA ITOXKAPOB

BJIMSTHUE BUJIA IPUMEHSEMOTI'O TOIIJINBA
HA PE3YJBbTATHI UCIIBITAHUMN HA OTHECTOUKOCTD

AJl. T'oiMkoB, KAHAUAAT TEXHUYECKUX HAYK;

E.JIO. YepkacoB, KaHAUIAT TEXHNYECKUX HAYK;

C.A. lompaues.

HayuyHo-ucc/ieoBareJbCKU HHCTUTYT NMEPCHEKTUBHBIX UCCIEA0BAHUN

1 MHHOBALIMOHHBIX TEXHOJIOTHIT B 00J1aCTH 0€30MaCHOCTH KU3HEACSATEIbHOCTH
Cankr-Ilerepoyprckoro ynusepcurera I'lIC MUC Poccun

CraTbsi IOCBAIICHA aKTyaJlbHOW TpoOiieMe BIUSHHS BUAa NPUMEHSIEMOTO TOIUIMBA Ha PE3YJIbTaThl
HCIBITAHUN HAa OrHECTOMKOCTh. IIpuBeneHBl pe3ysbTaThl pacuéra BIMSHUSA CTEIEHUM YEPHOTHI IUIAMEHHU
Ha Tpelesl OrHECTOMKOCTH CTaJIbHOW KOHCTPYKLIMH II0 KPUTEPHIO MOTEpU HECyLIeH CHOCOOHOCTH NpHU
BO3JICICTBHH PAa3HBIX TEMIIEPATYPHBIX PEKHMOB.

Kniouesvie cnosa: moxapHas 0€30IaCHOCTb, OTHECTOMKOCTb, TPEOOBaHMS MOXKAPHOH 0€30IaCHOCTH,
HOpMaTHBHas 0aza

Jlis ycTaHOBIIEHHSI BO3MOXHOCTH NPUMEHEHHUS! CTPOMTENBHBIX KOHCTPYKIMH B 3JaHMSIX,
COOPYXKEHHSIX, CTPOSHHMSX H TOXKAPHBIX OTCEKaxX OMNpPEICNICHHOH CTENeHH OTHECTOMKOCTH
CTPOUTEJIbHBIE KOHCTPYKIMM KJIacCUPUUUPYIOTCs no orHecroiikoctu [1]. CooTBeTCTBUE CTENEHU
OTHECTOMKOCTH 3JaHUM, COOPYKEHUM, CTPOEHUI U TMOMXKAPHBIX OTCEKOB W MpEJesia OrHECTOMKOCTH
HNPUMEHSEMBIX B HUX CTPOUTENBHBIX KOHCTPYKIMI TpHBeeHo B Tab. 21 mpunoxenus k 123-03 [1].
I'OCT 30247.0-94 [2] ompenenser o60mue TpeOOBaHUS K HCIBITAHUSIM  KOHCTPYKIIHMIM
Ha OTHECTOHKocTh. B mpoliecce HCHbITaHUS B MCIBITATENBHBIX I€4ax JOJDKEH ObITh CO3J1aH
CTaHAAPTHBIN TEMIIEPATYPHBIN PEKUM, XapAKTEPU3IYEMBIN CIEAYIOIIEH 3aBUCUMOCTBIO:

T =T,+345-19(87 +1),

rae To — HauanbHasi TEMIIEpPaTypa; T — BpeMs OT Hayalla UCTIbITAaHUI, MUH.

B paGote [3] ompeneneHbl TOMOTHUTENBHBIE TEMIIEPATYPHBIE PEKUMBI (YTIIEBOAOPOIHBIM,
TACIOMUNA W HAPYXHBIN) I HMCOBITAHWA HAa OTHECTOMKOCTh CTPOUTEIBHBIX KOHCTPYKIIHM.
TemmepaTypHBIll peXuM Ieyeil JToMKEeH 00eCreUnBaThCsl CKUTaHWEM JKUIKOTO TOIUIMBA WM Ta3a.
Bupn tommBa He oroBopeH. B mpornecce ncnbITaHUN U3MEPSEMBIM MAPAMETPOM CpPEIbl B OTHEBOM
KaMepe €YU sABJISETCA TeMIeparypa.

TeMmneparypHoe BO3ICHCTBHE Ha KOHCTPYKIMIO CKJIAJbIBA€TCS W3 KOHBEKTHBHOTO
U Jyuuctoro TeruiooOMeHa. CTemeHb YEepHOTHI CBETALIErocs (akena TUTAMEHU CKIIaJIbIBaeTCs
W3 U3Ty4YeHHUs, B OCHOBHOM, TPEXaTOMHBIX T'a30B W TBEPJBIX YACTHII, TJITABHBIM 00pa30M Ca)KHUCTOTO
yraepoja [4]. [Ipu TemnoBbIX pacyérax B METAILTYPrUUYE€CKON TEIIOTEXHUKE MCIIOJIb3YIOT 3HAUYEHUS
&, » TIOM4EHHBIE SKCIIEPUMEHTAIIBHO (Ta0I.).

HOCKOJILKy 3HA4YCHUA E(f) CYHICCTBCHHO 3aBUCAT OT BHJa TOIJIMBA U CII0CO00B CXXHUTI'aHHA,

ObLTa MpOBe/IeHa OLIEHKA WX BIUSHUS Ha CIEIYIOIINE BeTHUNHBI:
— Ha Tpe/e] OrHeCTOMKOCTH JKEJIe300€TOHHBIX KOHCTPYKIIMK IO TOTEPE TETIOM30JIUPYIOIICH
crniocobHocTH (puc. 1-4);
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— Ha TpeJieNl OTHECTOMKOCTH CTalbHBIX KOHCTPYKLHUH 10 MOTEpe Hecyleil crnocoOHOCTH MpH
OTHE3AIUTE [IEMCHTHO-TIECUYaHOM IITyKaTypKoi (puc. 5A—8A);

— Ha TpeJieN OTHECTOMKOCTH CTabHBIX KOHCTPYKLHMH 10 MOTEpe Hecyleil cnocoOHOCTH MpH
OTHE3AIINTEe MHHEPAJTIOBATHBIMH TUIMTAMHM TUIOTHOCTHIO 100 Kr/m> (puc. 55-8B).

st 3Havenuid crenenn yepHoThl 0,11 (mpupomssiii ra3) — 0,85 (maszyr, dopcyHka) ObuH
MPOBEACHBI PACUETHI MPOTrpeBa OCTOHHBIX IUIAT TOJMIIUHOW OT 40 10 160 MM, onpeaeIeHbl TpeIebl
OTHECTOMKOCTH MO TEIION30JIMPYIOLIEN CIIOCOOHOCTH.

Jnst cTanbHBIX KOHCTPYKUMM C OTHE3alUTOM IEMEHTHO-TIECYAHOW IITYKAaTypKOW pacdEThl
ObUIM TIPOBEICHBI NPU TOJIIMHE MMTYKaTypku 10-25 MM, C OrHe3amuTHOH MUHEPATOBATHBIMH
IJIATaMU — MpH ToJuHe it 20-50 Mm.

B cootBerctBuu ¢ 1. 2.4 [5] 111 KOHCTPYKIUH, 3aIMILIEHHBIX OTHE3AIUTHBIMU ITOKPBITUIMU
U UCIBITHIBAEMBIX 0€3 Harpys3Kku, IpelelbHOE COCTOSHUE MO Hecyllled CIIOCOOHOCTH MPHUHSTO MO
TemIeparype cranbHoi kouctpykimn 500 °C.

3HaueHus TMpelesoB OrHECTOMKOCTH ObUIM HOPMHUPOBAHBI OTHOCHTEIBHO TPEIENIOB
OTHECTOMKOCTH MpH cTerneHu 4yepHoThl 0,85.

['pannuHble  yCOBHMS Ha TIOBEpXHOCTHM HarpeBa W CBOMCTBa O€TOHAa MPHUHSTHI
B COOTBETCTBUU C mojoxeHusmu [6, 7]. Ha puc. 1-4 npuBeneHbl pe3yibTaTbl pacuéra BIUSHUS
CTEIEHH YEepHOTHl IUJIAMEHU Ha TMpeaeldl OrHECTOMKOCTH OCETOHHOM MaHEeNId MO0 KPUTEPHUIO
TEIUIOU30JIMPYIOIIEH CIIOCOOHOCTH MpPH  BO3AECWCTBUM  Pa3HbIX TEMIEPATypHBIX PEXKHUMOB.
Koaddurment yepHOTHI MOBepXHOCTH O€TOHA MPUHAT paBHBIM 0,63,

Ha puc. 5-8 npuBenensl pe3yabTaThl pacuéTa BIUSHUS CTEIIEHU YEPHOTHI IJIaMEHU Ha IIpeJien
OTHECTOMKOCTH CTalbHOM KOHCTPYKIIMHU IO KPUTEPUIO MOTEPU HECYIIeH CIOCOOHOCTH MpHU
BO3JCUCTBUU  pa3HBIX TEMIIEPATYpHBIX pekuUMOB. Kod(hduImeHT dYepHOTHl MOBEPXHOCTH
MUHEPaIbLHON BaThl MPUHAT paBHbIM (,96.

Tabnuna. U3ayuareabHasi cnocoOHOCTH (pakesna miiaMeHu

5 Crenenn
Bun tonnusa Crioco6 cxxuranus
A YEPHOTBL, &,
I'enepatopHsIii ra3 JIByXcTyneH4aTas HH)KEKTOpHAs TOpeiKa 0,320
CMmenaHHbII .

" l'openka yacTUYHOrO CMENIEHHUS, BO3TyX XOJIOIHbBIN 0,160
KOKCOJJOMEHHBIH T'a3
CMelaHHbIN .

N Ta ke ropesnka, Bo3ayx, mogorpersii 1o 390 °C 0,213
KOKCOJIOMEHHBIH ra3
[IpuponHsIii ra3 ["openka BHyTpeHHETO CMENICHUS 0,200
[Tpuposanslii ra3 I'openka BHENIHETO CMEICHHUS 0,6-0,7
HedTstHoii ra3 WHxekTopHas ropenka 0,25-0,32
KepocuH, mazyT dopcyHka 0,7-0,85

PaCHpCI[CJ'ICHI/IH TEMIICpATyp B HNOINCPECHHOM CCUYCHHUU KOHCprKI_[I/Iﬁ ONpCACIIANINUCE IIPU
YUCJICHHOM PCHICHUH YPAaBHCHUA TCIIJIOMPOBOAHOCTH C Y4YE€TOM 3aBHCHMOCTHU TeHJ'IO(l)I/ISI/I'—IeCKI/IX
XapPaAKTCPUCTHUK MATCPHUATIOB OT TECMIICPATYPHI:

Cp%= div(A- gradT),

riae ¢, p, A — yaenbHas TEMJIOEMKOCTh, TUIOTHOCTh M TEIUIOMPOBOIHOCTh MaTepuana; A=A+BT;
c=D+ET; AB,D,E - »kcnepuMmeHTanbHble KOHCTAaHTHL. Ilpu pacy€ére nTPUHUMATIOCH, YTO
KOHCTPYKIIUU CyXHE.

['paHnvHbIE yCIOBHS 3aJa4d OIMUCHIBAIMCH JYYUCTHIM U KOHBEKTHBHBIM TEILIOOOMEHOM
MOBEPXHOCTHU KOHCTPYKIIHUM C OKPYKAIOIIEH CPEIOM:
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—JgradT =a, (T, —T,)+s,,-o((T +273)* = (T,, + 273)"),

rie o =29 Br-m?°C? — kodp]HIMEHT KOHBEKTHBHOrO TeIUIOOOMEHa I 0GOrpeBaeMoi
HOBEPXHOCTH; €np — HPUBE/ICHHAS CTEIICHb YEPHOTHI CUCTEMBI «000TIPEBAIOIIas Cpesia — IIOBEPXHOCTh
KOHCTPYKLIMWY»; G — mnocrosHHas Credana-bonpumana; T, T, — Temmeparypbl HOBEpXHOCTH
KOHCTPYKIMHU U ra30Boii pasel, °C.

[IpriBesieHHAsT CTENEHb YEPHOTBI CHCTEMBI «cpeJa — HOBEPXHOCTh KOHCTPYKIIUH)
paccuuThIBaeTCs 1Mo Gpopmysie:

Enp 2;:0,56 !
L1

Ero0  €nos

TI€ &, — 2PQEKTUBHAS CTENEHb UYEPHOTHI NPOAYKTOB TOPEHMS; &£,,; — CTENEHb YEPHOTHI
ITIOBEPXHOCTH KOHCTPYKIHUU.

135

130

125 \ o
o PN
W
N\
115 \Q"
110 1N
105
§\§

100 &

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

b

/

N3meHeHMe Nnpegena orHecToMkocTn,%

K-t YepHOTbI NNaMeHun
Puc. 1. 3aBucumMocThb npeaesa orHecToiiKOCTH 0€TOHHON NMaHe U M0 KPUTEPHIO TelJI0M30IMpYIoLei

CIIOCOOHOCTH OT KO:)(l)(l)HIII/IeHTa YEPHOTHI IVIAMCHHU MPHA CTAHAAPTHOM TEMIIEPATYPHOM PEKUME IT0Kapa

135

130 1\

125 \40M

120 \ N
\QMN

115 AN

110 ZO\MK \
160 \\

105

M3mMeHeHne npegena orHecToNMKocTu,%

100 \S&
0,1 0,2 0,3 04 0,5 0,6 0,7 0,8 0,9

K-t YEepPHOTbI NNlaMeHun

Puc. 2. 3aBucuMoOCTh Mpefesia OTHECTOHKOCTH OETOHHOM MAHEIH M0 KPHTEPHIO TETLIOU30IHPYIOIIei
CIOCOOHOCTH OT KO3 (p(pUIMEHTA YePHOTHI IVIAMEHH MPH YIJIEeBOJAOPOIHOM TeMIIEPaTYPHOM pe;KuMe MmoxKapa
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120

©

5 o

% °\=_ 115 \ 40 pana

D =

= § M

g5 110 -

T

g 5 160 S~

I 3 M

g £ 105 NS —

= §§§
100 T

0,1 0,2 0,3 0.4 0,5 0,6 0,7 0,8 0,9

K-T yepHOTbI NnameHu

Puc. 3. 3aBucuMoOCTh TIpenesia OTHECTOMKOCTH OETOHHOW MAHETW MO0 KPUTEPHUI0 TeIUIOU30JHPYIOIei
CMOCOOHOCTH OT K03 (pUIMIeHTA YePHOTHI IUIAMEHH NMPH TJIEI0LEeM TeEMIIEPATYPHOM peKUMe MoKapa

140
135
130
125
120
115
110
105
100

%

W3meHeHue npegena
OrHECTOMKOCTH

\Aﬁ
0
7 0
160‘M%
\ \
0,1 0,2 0,3 0.4 0,5 0,6 0,7 0,8 0,9

K-T yepHOTbI NnameHun

Puc. 4. 3aBucuMoCTh TIpedeia OTHECTOWKOCTH OETOHHOW NMaHEJW MO0 KPUTEPHIO TEIUIOU30JMPYIOIIei
CIOCOOHOCTH 0T K03 ((PUIIHEeHTa YePHOTHI INIAMEHHU MPH TEMNEPATYPHOM PeKUMe HAPYKHOTO MoKapa

140

135

130

125

120

115

110

105

W3meHeHue npepena orHecTonkocTu,%

100

4)
< 108
<
5 107
o
=
S 106
e
2
2 105
o
g 104
D
(=%
2 103
=
g
5 102
0
3 101
=
[}
= 100
b)

\\

—

T

0,1 0,2 0,3 04 0,5

0,6 0,7 0,8 0,9

K-1 YepHOTbI NnamMmeHu

\go MM

o

NN

50
Ba— \

—

&

0,1 0,2 0,3 0,4 0,5

0,6 0,7 0,8 0,9

K-T 4yepHOTEI NNameHn

Puc. 5. 3aBucumoctsb npeiesia OruecTORKOCTH CTAILHOM KOHCTPYKIIHH 110 KPUTEPHUIO MOTEPH Hecyiei

CMOCOOHOCTH OT KO3 (PUIINEHTA YePHOTHI IUIAMEHH MPH CTAHAAPTHOM TeMIIePATYPHOM pPesKUMe ToKapa:
A) — ocne3auuma yemMeHmMHO-NECUAHON WMYKAMYPKOIL;
B) — oznesauwuma munepanosamuvimu naumamu niomnocmoio 100 k2/m’
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135

130

125

120

115

110

105

W3meHeHue npedena orHecToitkocTn,%

100

4)

108
107
106
105
104
103
102

101

W3meHeHe npeaena orHecTonkocTu,%

100

B)

\\
\\1}»-«'
\‘ENQM
NM
25 MM
—
\§
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
K-T1 YepHOThbI NNnamMmeHu
\\
2D
) nb\\
50
—] \
0,1 0,2 0,3 0.4 0,5 0,6 0,7 0,8 0,9

K-t YepHOThbI NnameHun

Puc. 6. 3aBucuMocTh mpeesa OrHeCTOMKOCTH CTAJBHONH KOHCTPYKUMH MO KPUTEPHIO NMOTEPH Hecyllei
CIOCOOHOCTH OT KO3()(pUILIMEHTa YEPHOTHI IJIAMEHH IPH YIJIeBOJAOPOIHOM TEMIIEPATYPHOM peKIUMe M0MKAPa
A — ozne3auguma yemeHmHuo-necHanol WmyKamypKoii;

b — oznezawyuma munepanosamusimu naumamu naomuocmoio 100 Ke/m®

o 120
<
8
S 11s N\
5
u:’ MM
'6 M
£ 110 4 2
=3
s S
D
§ 105
D
3
3
= 100 —
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
K-1 YepHOThLI NnamMmeHu
4)
105
R QMM
=
=
[*]
g 104
3 OQ\
e
8
£ 103 140
o \
©
[ =
5 }0\
& 102
Q
= \ \
%)
=
g 101 —
& \\
=
100 —
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
K-t YepHOThbI NnamMeHun
b)

Puc. 7. 3aBucuMocTh mpeesia OrHECTOMKOCTH CTAILHOH KOHCTPYKIIHH 10 KPUTEPUI0 MOTEPH Hecylne

CMOCcOOHOCTH OT K03 PUIIMEeHTA YePHOTHI IJIAMEHHU NPH TJIEIOIIEM TeMIEPATYPHOM pesKHMe MoKapa:

A) — ocne3auuma yemeHmMHO-NECUAHON WUMYKAMYPKOIL;
3
B) — ocnezawpuma munepanosamuvimu naumamu naiomuocmoro 100 ko/m
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150
145 1\
140 + \

\ LY/
135 N
130 \X\\
125 \"““.4 \

<

WU3meHeHue npegena orHecTtomkocTu,%

120 - 25
115
110
105 \
100 T T —
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
K-T yepHOTBLI NNameHun
4)
. 110
)
= 109 N\
(5]
2 108 "AY‘.
S
§ 107
g 106 - N VI
£ 105 -
&
s 104 50 M\M\
o 103
qS, \
3 102
I
= 100 \
0,1 0,2 0,3 04 0,5 0,6 0,7 0,8 0,9
K-T yepHOTbI NNameHun
b)

Puc. 8. 3aBucuMocCTh npesiesia OrHeCTONKOCTH CTANBHOINl KOHCTPYKUUHU 1O KPUTEPHIO NMOTepH Hecyllei
CIOCOOHOCTH 0T K03 (PUIIHEHTAa YEPHOTHI IVIAMEHM NPHU TEeMIIEPATYPHOM pesKUMe HAPYKHOT'0 MOoKapa:
A) — ozne3aumuma yemMeHmHo-necuanol WmyKamypKoii;
bB) — ocnezawpuma munepanosamusimu naumamu niomuocnoio 100 Ke/m®

W3 monydeHHBIX pPE3ysbTATOB CIENYET, YTO IPUMEHEHHE KEPOCHMHA W NPHUPOJHOrO Trasa
MPUBOJUT TPAKTHUECKH K OJUHAKOBBIM pe3yabTaTaM HCHBITAaHUH (Mpeaen OTHECTOMKOCTH
paznuuaeTcss B mpenenax 6 %) NMpu yCIOBUU COKUTAHUSI MPUPOJHOTO Ta3a B TOPENKE BHEIIHETO
cmemeHus. O4YeBHIIHO, TOCKOJNBKY KOX(G(GUIMEHT YepHOTH TMJIaMEHH MOXET 3aBUCETh
OT KOHCTPYKTHUBHBIX OCOOCHHOCTEH KOHKPETHOW TOPEJKH M COCTaBa HCIIOJIB3yeMOTO MPHUPOIHOTO
raza, He00X0JIMMO MIPOBEACHUE IKCIIEPUMEHTALHBIX UCCIIEIOBAHUHN B K&KJIOM KOHKPETHOM CITy4ae.
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5.Ilocobre TO OmpenelcHUI0 MPENeIOB OTHECTOMKOCTH KOHCTPYKIUH, TMpenesioB
pactpoCTpaHEHHsT OTHS 10 KOHCTPYKIHMSAM M TPy Bodropaemoctu marepuanos (k CHull 11-2-80) /
MHUHNCK um. Kyuepenko. M.: Ctpoituzaar, 1985. 56 c.

6. CTO 36554501-006-2006. ITpaBuna 1mo o6ecre4eHNI0 OTHECTOMKOCTH U OTHECOXPAHHOCTH
XKene300eToHHBIX KoHCTpyKIui. M.: ®I'YIT HULL «CrpourenscTBoy, 2006. 78 C.

7. IMocobue 1mo pacu€ry OrHECTOHKOCTH M OIHECOXPAHHOCTH JKEIe300€TOHHBIX KOHCTPYKIIMA
u3 Tsokenoro kenezoderona (k CTO 36554501-006-2006) / A.®d. MunosanosB. M.: OAO «I1I1I1»,
2008. 103 c.

BBIBOP JIOITY CKAEMbIX HAIIPSIXKEHUM ITPU ITIPOYHOCTHOM
PACYETE JETAJIEA MOXXAPHO-TEXHUYECKOI'O
BOOPYKEHUA U3 IIOJIMMEPHbLIX MATEPUAJIOB

A.A. Ky3bMUH, KAaHAUAAT TEXHUYECKUX HAYK, OLEHT.
Cankr-IlerepOyprekuid rocy1apCcTBEHHbIN TEXHOJIOTMYECKUI HHCTUTYT
(TeXHUYECKUM YHUBEPCHUTET).

A.A. Ky3bMHUH, KAaHAMAAT NEJArOrH4eCKuX HAYK, 1OLEHT;

T.A. Ky3pbMuHa, KaHAUAAT NeJaroru4ecKuxX HayK.
Cankr-Ilerepoyprexuii yauusepeurer I'TIC MYUC Poccun

YCTaHOBNICHO, YTO BBHIOOP AOMYCKAaeMBIX HANpsDKEHHH B XOJ€ MPOYHOCTHOTO pacueTa JAeTanei
MOKAPHO-TEXHUYECKOTO BOOPY)KEHHUSI U3 IOJMMEPHBIX MaTepHajoB TpeOyeT MEHbILEH OIHO3HAYHOCTH
[0 CPAaBHEHUIO C MeTAJUIaMU. 1Ipe/IoKeHO OrpaHu4MTh JOITyCKAaeMOEe HaNpsHKEHHE BETMYUHOM, aHATOTMYHON
npejeny yrnpyroctd Jjs MeTajuioB. Ha OCHOBE 3KCIIEpUMEHTANBHBIX JIAHHBIX, MMOJYYCHHBIX IS 0Opa3loB
n3 ¢ropomnacra-4 M KanposioHa, c(OPMHPOBAHA METOAMKA OIPENENICHHs JAOIyCKaeMbIX HaIlpsKEHUI
W YCTaHOBJIGHBl OrpPaHWYEHHs [UIA JIONycKaeMbIX HampsokeHud. CdopMmynupoBaHbl NPEATIOKEHUs
Mo cojiepkaHuio rpaduka oOCITyKWBAHHS JUIMTENLHO SKCIUTYaTUPYEMBIX JeTanell MOKapHO-TEXHHUYECKOTO
BOOPYKEHHS U3 IIOJMMEPHBIX MaTEPHAJIOB.

Kniouesvie cnosa: ponyckaemoe HanpsbKeHHE, IPeAes TeKy4ecTH, KoaQQHUIUEeHT 3anaca, MoJI3y4ecTb,
MOJIMMEPHBIC MaTepHaibl, rpaduK 00CITy)KUBAHUS

[TonmumepHble MaTepuaibl JOCTATOYHO JABHO LIMPOKO MPUMEHSIOTCS B CTPOMUTEIbCTBE,
MalIMHOCTPOEHUH, OSHEPreTHUKe, OJIIEKTPOHHMKE, MEAUIIMHE M Takoh oOmactu oOecredyeHus
0€30MMacCHOCTH KM3HEAEATEIbHOCTH YeJIOBeKa, Kak MokapHoe /ie10. Bo MHOrux obpasiax moxapHo-
TEXHUYECKOTO BOOPY)KEHHUS HEKOTOpbIE IeTalld W3 MOJUMEPHBIX MaTepHalioB (TpyOOMpOBOMIbI,
€MKOCTH, 3yOuaThle Mepenauyd, YIUIOTHUTEIbHBIE Y3JIbI U T.A.) MOJBEPraloTCs 3HAYUTEIbHBIM
CHJIOBBIM Harpyskam. J[ns oOecrmedeHuss UX HaAKHOTO (PYHKIIMOHUPOBAHUS B YCIOBHUSAX TOXKapa
HEO0OXOIMMO TPOBEJCHUE IPOYHOCTHBIX PACUYETOB, YTO TpeOyeT (opMHUpoOBaHUE alrOpUTMa
000CHOBAHHOT'O BBIOOpA JOMYCKaeMOro HaNnpspKeHUsl 6. J{Js MeTayuioB 3a BEJIMUMHY JOIMYCKaeMOTo
HaNpsDKEHUs 6 00BIYHO IPUHHUMAETCS Pe3yNbTaT AENEHUS! OMacHoro (IpeaesbHOr0) HaNpPSKeHUs o
Ha Kodddurmment 3amaca S [1]. B kauecTBe omacHOro (MpeAenbHOTO) HAMPSDKEHUS  OOBIYHO
MPUHUMAIOT TPEJEN TEKYYECTH 6y, IPOYHOCTH G, UM BHIHOCIUBOCTHU 6-1. B 3TOM cilydae 3HaueHue
KodpduurenTa 3amaca S MOXET ONpeneisITbes IO JIOCTaTOYHO CJIOXKHOM — mpouenype
M 3aBHCETh OT 3HAYMUTENIBHOTO uncia ¢akTopoB [2]. HeoOxoaumbiM OorpaHUYEHHEM IMPH BHIOOpE
BEJIMUMHBI K03 (HULMEHTa 3amaca S ABJIAeTCs BBIIOJIHEHUE YCIoBuUs: [6] < 6), TO €CTh OIMMEPHBIH
Marepuai paboTaeT B YIpyroi o0JacTH ¥ BOCCTAHABIMBACT CBOM Pa3Mephl MPH CHITUH HArpy3ku [1].
Takoe ycrmoBue mpeacTaBisieTCsl CIpaBeAJIUBBIM I 3y04aToil mepeaayu, YIUIOTHUTEIBLHOTO Y37a,
CHJIOBOM KOHCTPYKIIMM W MHOKECTBA JPYTUX JeTajlell MOKapHO-TEXHUUYECKOro BoopyxkeHus. [Ipu
pacuere AeTaneil U3 MOJIMMEPHBIX MaTEPHAIOB HEOOXOIMMO YUUTHIBATh MX BS3KO-YIIPYTUe CBOHCTBA,
YTO HEM30EKHO MPOSIBIISIETCS BO BPEMEHHOM PACTSHYTOCTH MEXaHW4YecKuX mpoiieccoB [3]. OcobeHHO
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CIIPaBCAJIMBO 3TO YTBCPKACHUC IJIA HaI/IGOHee YaCTO HCIOJIb3YCMBIX IMOJIMMCPHBIX MAaTCPHAJIOB!:
noroJeuHOB, (PTOPOIIIACTOB, MOTUAMUIOB.

CoBpeMEHHBIMU ~ MCCIIEAOBATEISIMU  YCTAHOBJIEHA YCTOWYMBAs  KOpPPEJALUS  MEXIy
XapaKTepoM pa3pylICHHUs, JCUCTBYIONIMMH Harpy3kamu, BUJOM HampsHKEHHO-Ie()OpMHUPOBAHHOTO
COCTOSIHUSI M pe3yJIbTaTaMU UCIIBITAHUI B XOJIE OJTHOOCHBIX PacTshKeHUiT 00pasioB [4, 5]. B padore [5]
BBISIBJICHA pOJIb Mpeleia TeKyuyecTH Kak 0a30BOMl BEIMYMHBI MPH MPOBEACHUH MTPOYHOCTHBIX
pacueroB. Ha ocHOBe aHamm3a TpOIECCOB TeKydecTH B pabore [6] momuMepHble MaTepuaibl
npejaraeTcsl KBaIM(pUIMpPOBaTh KaK MPAKTHUYECKU HEC)KUMAaeMble M ONPEACNUTh CBSI3b BEJIUYHH
npejesna TeKy4eCTH U MOJyJIsl YIPYTrOCTH ypaBHEHUEM:

o, 1-2-M
E 6-01+M) .

rne M — xodddunuent Ilyaccona, M=0,4 nns Hamboiee YacTO HCIOIB3YEMBIX ITOJTHMMEPHBIX
MaTepHaIoB.

[To MHeHHI0O aBTOpOB pPabOTHI [6] 3TO ObOJEeryaeT aHaau3 pe3yJabTaTOB SKCIIEPUMEHTOB,
IPOBOJUMBIX B pa3jIMYHbIX YCJIOBUAX. B psne HCTOUHUKOB [7] pEKOMEHIyeTcs HCXOIUTh
U3 Tpezernia TeKy4eCcTH ¢ Iepexo10M Ha TIoHATHE «auddepeHnuansabii kodhdumuent 3anaca» N:

N=S-K-T-M

rae S:S;L'Sz'S:g'S4; K=K1:K»*K3;, T=T1-T>; M=M.-M> .

Ommnupuueckue koddpduuuentsr S, K, T, M m0/KHBI KOMIIEHCHPOBATh HEMOJIHOTY 3HAHUS
U YUUTHIBaTb YCJOBUSI OKCIUIyaTallUM I10XKAPHO-TEXHUYECKOIO BOOPY)KEHHUS, OCOOEHHOCTHU
UCIIOJIb3YEMOTO MaTepuaia, BUABl BO3MOXKHOW Harpys3Kd, TEXHOJOTMIO H3TOTOBIEHHS JeTalei
U3 TOJMMEpPHBIX MaTepuagoB M npouue ¢akTopbl. Takum o00pa3oM, CyIIECTBEHHass 4YacTb
COBPEMEHHBIX HCCIIeZloBaTeNlel B KaUeCTBE JIOMYCKAEMbIX HANpsKEHUH peKOMEHIYEeT MCIOJIb30BaTh
npenen TEeKy4decTH, pas3jeleHHbId Ha nuddepeHuunanbHblil ko3pduiment 3amaca. OIHAKO yxke
B TEYEHHME [JOCTAaTOYHO IPOAOJDKUTEIBHOIO BPEMEHM IPOYHOCTHBIE pacyeTbl JeTaneu
U3 TOJUMEPHBIX MaTepUaloB IMPUHATO MHPOBOAUTH HAa OCHOBE YYeTa BS3KO-YIPYTMX CBOWCTB
nogumepoB [3] W JuId OPOM3BOJACTBA MOJOOHBIX oOmepauuil HEoOXOJMMa JIOTOJHUTENbHAs
uH(popmanus, TMoidydaemass B XOJI€ IIOCTAaHOBKM JKcmepuMeHToB. Ocolas HEoO0X0JUMOCTh
B pe3yibTarax Oojiee TIIIyOOKMX MCCIEOBAaHMN BO3HHMKAeT MpHU pacyeTe JeTajed IoKapHO-
TEXHUYECKOI'O BOOPYKEHHUS W3 MOJMMEPHBIX MaTepUajoB, KOTOPHIE B YCIOBHUSAX MOXapa MOTYT
npeTepreBaTb CTPYKTYypHbIE U3MEHEHUs, BO3/IEHCTBHE TEIJIOBBIX U IMHAMMUYECKUX HArpy30K U MpH
TOM COXPaHATh BO3MOYKHOCTb JJIMTENIBHOTO MEepHoa JKCIUTyaTaluu. Tak, Hampumep, HIMPOKO
UCTOJb3yeMasi KOHTAKTHO-TEIUIOBasi CBapKa BIHUSET HAa CTPYKTYpY IOJHMMEPHBIX MaTepHalloB
U TIPOBOLIMPYET MOSIBIIEHWE OCTATOYHBIX HampsKeHUH. [pyrumM nmpuMepoM MOKeT ObITh CBAPOUHBIM
rpat, oOpa3yIoIIMics PU CBApKe MOJMMEPHBIX TPYOOIIPOBOJIOB U CTAHOBSIIUICS KOHIIEHTPATOPOM
HanpspkeHud [8]. Bo3MmojkHasi HepaBHOMEPHOCTb B paclpeiesieHUU HaIpsHDKeHUH MO0 HapyKHOM
MIOBEPXHOCTU AJTr€3HMOHHOIO COEAVHEHMsI JI€Talel, BBIINOJHEHHBIX M3 IOJUMEPHBIX MAaTE€pHAJIOB,
TaKke Tpenanonaraer ocoboe BHUMaHue. OmHako B pabore [9] mokazana >(¢eKTHBHOCTH
HCIOJIb30BAaHUS METO/Ia YCPEAHEHUS HANpsHKeHUI Ha BCel IUIOIIA N KOHTAKTa, U B KaUeCTBe MOpora
Hayajia pa3pyuleHHsl aAre3MOHHOTO COEAMHEHMs THIa MOJUMEpP-TIONUMEp MpeiaraeTcsi OnupaThes
Ha 3HaUEHHE MaKCUMAaJIbHBIX KacaTebHBIX HAIPSDKEHUH MIPU C/IBUTE.

[Ipu Bceil >(QQEKTUBHOCTH CBapHBIX U KIJIEEBBIX COEAMHEHUH OHM UMEIOT TaKoil
CYIIECTBEHHBII HEJOCTATOK, KaK HEpa3beMHOCTb, 4YTO, OE3YyCIIOBHO, YCIOXHSET IpOBeIeHHUE
BO3MOXXHBIX PEMOHTHBIX pabor. IlosTomy, Hapsay ¢ ¢raHmamu, B IpoIEcCe MPOEKTUPOBAHUS
MOYKaPHO-TEXHUYECKOTO BOOPYKEHHUS IIUPOKOE MPUMEHEHHE HAaXOISAT KOMIIPECCUOHHBIE (DUTHHIH.
@naHubl U (QUTUHTH, W3TOTOBJIEHHBIE W3 TOJMMEPHBIX MaTepUaoB, yIOOHBI B 3KCILUIyaTalluy,
NOJICP)KUBAIOT HEOOXOTUMYI0 TE€pPMETUYHOCTb, HECJIOXHBI B TIpOILECCEe MOHTaxa MpHOOpOB
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u ammapatoB. OnHaKO, Kak TpyOONpPOBOABI, TaK M 3alOPHO-PEryJIupyiouias apMaTypa TpeOyroT
B XOJ/l¢ NMPOEKTUPOBAHMs U IPOLECCE SKCIUTyaTallud I0XKAPHO-TEXHUUECKOrO0 BOOPYKEHHUS ydera
BO3MOXXHOW pellakcallud YACNbHBIX JaBieHwid. B  pabore [10] mnokazaHa 3¢¢deKTUBHOCTH
UCIOJIb30BAHUS CLIMTOIO IMOJUATUICHA M HeoO0Xoaumas CTaOWIbHOCTh €ro KBa3sMPaBHOBECHOTO
peaKkcaloHHOTO MOJYJsl, a TaKke C(HOPMYIMPOBAH AITOPUTM pacyeTa pejaKcalud yIeTbHBIX
napieHui. OJHAKO HEONpPENeNeHHON OCTAaeTCsl METOAMKA BbIOOpA MpeAEibHBIX HAIPSKEHUH INpH
MPOBEJICHUU TIPOYHOCTHOTO pacuera. B pabore [11] mpenoxkeHO OIEHUBATh BIMSHUE BO3MOXKHBIX
nocjeneicTBUA NpU BBIABICHUU MNpeAeibHbIX AedopMaluif, 4To JaeT BO3MOXKHOCTb YTOYHHTH
pe3yJIbTaThl IMPOTHO3UPOBAHUS BEPOSTHBIX pa3pyLICHUH, OHAKO JJIMTEIBbHOCTb IPOBEIECHHBIX
UCIBITAHUN OTpaHWYE€HA MAMbBI0 MHUHYTaMH, 4YTO HE BCErAa COOTBETCTBYET JJIUTEIbHOCTH
SKCILTyaTalUy LIEeJI0ro psaa JeTajlell U3 MOJIMMEPHBIX MaTepHalloB.

[lo mnpu3Haky NPOJODKUTENBHOCTH OKCIUTyaTallud JeTald  IO0XapHO-TEXHHYECKOro
BOOPY’KEHUS, U3TOTOBJIEHHBIE U3 ITOJIMMEPHBIX MAaTEPUAJIOB, MOXKHO Pa3A€IUuTh HA TPU IPYNIIbL:

— JleTayli, MOJBEprarolrecs KpaTKOBPEMEHHBIM Harpys3kam: 3y0Odarble Kojeca, Ha 3yObs
KOTOpBIX AEUCTBYET Harpy3Ka B X0/I€ 3alIEIJICHUs], TOPMO3HbIE KOJIOJKHU U T.I1.;

— JIeTaly, MOJIBEPraoLIrecs MepUuoJUUeCcKOi Harpy3Ke: 3J€MEHThI peryIupyrollel apMaTypsl,
MEPUOMYECKH HM3MEHSIIOIME CBOE IOJIOKEHUE, BKJIAQJBIIIM IOJIIMIIHUKOB, IEPUOJUYHOCTD
(YHKLIMOHMPOBAHUS KOTOPBIX 3aBUCUT OT PEKUMOB pabOThI TO’KapHO-TEXHUYECKOTO BOOPYKEHHUS U JIp.;

— JIETajM, TOABEPraomecs JIUTEILHON MOCTOSTHHON Harpy3ke: YIUIOTHHTETH (IIaHIEBBIX
COEIMHEHU, KOMIIPECCUOHHbIE (PUTUHTU, KOHCTPYKIIMOHHBIE 3JIEMEHTHI, I€TaIN TPYOOIIPOBOIOB.

Takum 00pa3oM, BBIOOp BEIWYHMHBI JOMYCKAEMBIX HANPSDKEHHWNA IS JeTajeidl MOoXapHOo-
TEXHUYECKOI'O  BOOPYKEHMsI, HM3TOTOBJIEHHBIX MX IIOJIMMEPHBIX  MaTepuanoB, KOTOPBIH
Obl TapaHTUPOBAI HX PabOTOCMOCOOHOCTh, YYHTHIBAJI YCIOBHSA OKCIUIyaTallud Ipu pabdorte
Ha Moxape U crneuuduyeckue CBOWCTBA NPUMEHSEMBIX MAaTepuajoB, B HACTOSIIUN MOMEHT
OTHOCHUTCS K OJHOH M3 aKTyaJbHBIX 33]a4 B (POPMHUPOBAHUN METOAUKH IPOUYHOCTHOTO pacyeTa.

OnHMM M3 BO3MOXXHBIX peIIeHUHl MOXKeT OBITh COBMEIIEHHE KIJIACCMYECKOro MOaX0/a
U ydera OCOOEHHOCTEW (U3UKO-XMMHUYECKUX CBOMCTB IOJMMEPHBIX MaTepHalioB, a HMEHHO
OTpaHUYEHHUE JIONYCKAaeMOI'0 HAINpPSDKEHUS 6 TaKOM BEIUYMHOM, HpPU KOTOPOHl peXuM paboThI
MOJINMEPHOTO MaTepuaja MepexoguT B obsacte oOpatuMbix aedopmanuil. IIpumMeHUTENBHO
K MeTajulaM TaKOM BEJIMYMHON SBISAETCS paHee YXKE YHNOMHMHABIIMKCA IMpenea YIpYrocTH,
a TPUMEHUTENIPHO K IOJIMMEPHBIM MaTepualaM — MAaKCHUMAaJlbHOE 3HAu€HUE HAINpPSKEHMs, IpH
KOTOpPOM HcCClelyeMasl JeTallb MOKET BOCCTAHOBUTH CBOM Pa3MeEPHI IOCIIE UCUE3HOBEHUS HArpys3KH,
OJIHAKO TPOJIOJDKUTENIBHOCTh AKCIIEPUMEHTA JIOJKHA COOTBETCTBOBATH YCJIOBUSAM OJKCIUTyaTallUH
MOKapHO-TEXHUYECKOT0o BoopyxeHus. Hanpumep, 3y0 ruGkoro koseca BOJHOBOM mepeaaun oOs3aH
BOCCTAHOBUTh CBOM TI'E€OMETPHUYECKHE XapaKTEPUCTHUKH K MOMEHTY CIEAYIOLIEro BXOXKICHUS
B COCTOSIHUE 3alleIUICHUs, a YIUIOTHUTENb IIAPOBOTO KpaHa JOJKEH BOCCTAHOBUTH CBOU Pa3MEpHI
1ocJie KaXa0ro noBopota npoOku [12]. B otnuune oT paboThl 3aI0pHO-PETYIHUPYIOIIEH apMaTyphbl
Ha (IaHIEeBble COCTUHEHUS, GUTHHTH, I€TaId HECYIUX KOHCTPYKIUI MepHOIHUECKUE BO3ACHCTBHS
OTCYTCTBYIOT, @ IMPOLIECC AKCIUTyaTallud MPOUCXOJUT MPU TOCTOSHHOM HAarpyK€HUU JeTaleH,
BBINIOJTHEHHBIX M3 IOJUMEPHBIX MATE€pPUAIOB. OJTH YCJIOBHS MPEAINOIaraloT, 4YTO MOHTAXKHBIE
HanpsDKEHUs HE JIOJDKHBI IPEBBINIATh OINpEAENIEHHBbIE JIONMyCKaeMble 3HAUEHUS HaIpSHKEHUS o
U OIHOBPEMEHHO B IPOEKTHPYEMOH JETalld IOXAPHO-TEXHUYECKOTO BOOPYXKEHHUS JOJKHBI
MOJJIEP’KUBATHCS HANPSDKEHUS, oOecreunBarolue ee paboTocrnocoOHOCTh B YCIOBUAX MOXKapa.

C ydeTroM BBIIIEU3IIOKEHHBIX OOCTOATENBCTB, OBUIM  MPOBEAEHBI  AKCIEPUMEHTBI
[0 M3YYEHUIO MPsIMONM M OOpaTHOM MOI3Yy4ECTH TAaKUX HanOoJiee M3BECTHBIX U MPUMEHSEMBIX IS
U3TOTOBJIEHUS JI€Taled I0XAapHO-TEXHUYECKOIO BOOPYKEHHUs IIOJIMMEPHBIX MAaTepUaloB, Kak
¢Toporiact-4 M KampoJIOH.  OKCHEPUMEHTBhl  NPEeAyCMaTpUBAIM  CTYNEHHM  HarpyxeHwus,
coctasisitoute I MIla nns gropomnnacra u 10 MIla nns xanposoHa. [IpogomKuTenbHOCTh TPSIMOTO
u obOpatHoro xoxa Obula paBHa 60 wmun. BenuuumHa 11ara Harpy)XeHUs BBIOMpaach
[0 pe3yibTaTaM 3apaHee H3MEPEHHBIX IMpPENeNioB TeKydecTH 6,=I12 MIla nns ¢roporuacra-4
u 6,=100 MIla nns xanposioHa. Pe3ynbTaThl MCHBITAHUN TpeAcTaBiieHbl Ha puc. 1. M3 ananuza
KPHBBIX MOJI3Y4ECTH MOYKHO YTBEpPXaTbh, YTO IIPU BEJIMYMHE HANpsDKEHUM, npeBblaonmx 7+8 Mlla
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s ¢ropomnacra-4 w60 MIla s KanposioHa, MaTepHanbl  mocie  aedopmanuu
HE BOCCTaHABJIMBAIOT CBOU T'€OMETPUYECKHE pa3Mephbl M, TakKUM 00pa3oM, MepexoasT B 00JacTh
HEOOpaTUMBIX JAedopMaIii 1 TeM CaMbIM NEPEXOAST M3 OJHOTO COCTOSHHS B JIpyroe. Benmnuunbl
ATUX HANpPSOKEHUH M 1eJIeCO00pa3HO CUYUTATh MPENEIbHBIMU, OJHAKO IPH 3TOM HEOOXOAUMO
YCTaHOBHUTH OJHO3HAUHBIA KpUTepuil uX BblIOOpa. TakuM KpuTepueM MOXKET OBITh CTENeHb
BoccTaHaBimBaemoctu K, mpenoxxennas B padote [13] u onpenensemas mo popmyie:

C&(2t,)
= &t,)

rae &,(2+t,) — obparumas (ynpyras) yacts gedopmanun; &(ty) — neopmanus noa3ydecTd B MOMEHT
CHSITHS Harpy3KH; t, — IPOJIOIKUTEIBHOCTD IPSIMOTO M 00PaTHOTO XOJa.
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Puc. 1. I'pa¢mueckne 3aBHCHMOCTH NPAMOI 1 00paTHON MOJI3y4eCTH NPH PAa3THYHBIX YPOBHSAX
HanpsikeHus (MU@ppPbI y KPUBBIX): a — ropomiact-4, 6 — KanpoJioH
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MNonzysecms nod HOzpy3xou Boccrmonobnexue nocne
CHAMUS HOZPY3Ku

Jedoprouus €

3600 7200
Bpema Tc

Puc. 2. Cxema k rpajguyeckoMy onpeaejeHUI0 CTeNleHH BOCCTAHABINBAEMOCTH

I'paduueckas WurOCTpaLus MpeiaraeMoro Mmojaxoja MPUBOAUTCS Ha pUC. 2, U3 KOTOPOTrO
BBITEKAET, YTO IPH 3HAYCHHUAX HampspkeHui Oonee 0,56, U1 000MX HCCIEIyeMbIX MaTEpHalIOB
HE NPOMCXOJUT BOCCTAHOBJIEHHE II€pBOHAYANIBHBIX pa3MepoB. Ilpeamonaraercs, 4ro 3HavyeHUe
HANpsDKCHUs, TpPU KOTOPOM B Xone OOpaTHOW TMOJBY4ecTH /I HUCHBITHIBaEMOro olpasia
U3 MOJMMEPHOro Marepuaja He HMPOMCXOJUT BOCCTAHOBJIEHHE CBOMX IEPBOHAYAILHBIX Pa3MEpoB,
aHAJIOTUYHO Ipeieny yIpyrocTH.

OxoHuaTenbHasi PEKOMEHIALUs COCTOUT B YTBEPXKICHMM, YTO 3HAYEHHE MPEJEeIbHOTO
HANPSDKCHUS CIIEAYeT CUUTATh PAaBHBIM TPEAETY TEKYYEeCTH 6y, & €CIIH OTCYTCTBYIOT KakKue-THOo
JIONOJTHUTENbHBIE (PAKTOPBI, TO KOA(P(UIMEHT 3anaca S MOKHO MPUHATH paBHbIM 2. B TakoM citydae,
JUI TOTTYCKAaeMOT0 HAIPSKEHUsI IOJKHO BBINOJHATHCS ycioBue: [af < 0,56y,

Jns 3HayeHMH HampspKeHUH, yaosieTBopswoounmx ycinosuio o < 0,16, (puc. 2), spdext
HETIOJTHOW  BOCCTAaHABIMBAEMOCTH MOXET OBITb OOBSICHEH TMPOIECCOM OOMSITHS  MHUKpPO-
Y MakpOHEPOBHOCTEW Ha MOBEPXHOCTH MCIBITBIBAEMBIX 00Pa3lloB, a TAaKXKE BO3MOXKHBIM HalM4UEM
3a30pOB y UCHBITATEIHHON MamHbI. BO3MOXXHOCTh MCHOIB30BAHUS TIOJTMMEPHBIX MAaTepPHAJIOB MPH
CO3JIaHMM 00pPAa3LOB MOKAPHO-TEXHUUECKOTO BOOPY)KEHUS NMpH HanpskeHusx o < 0,1, 3aBUCUT
OT pe3ynbTaTOB aHAIM3a YCIOBHI OKCIUTyaTallui Ha moxkape. Hampuwmep, uis BKiIagbIiei
NOJIIMITHUKOB CKOJIKEHUs B 3yOuaThIX Ilepefadax »d3TO HE HUMEeT CYIIECTBEHHOM pOJH.
[lonumepHslit  Marepuan  mpupabarbiBaeTcs, U  pabOTOCIOCOOHOCTH  OYyIeT  3aBHCETh
OT TPUOOMETPHUYECKUX CBOWCTB, OJHAKO NPUMEHUTEIHBHO K OOECHEeYeHMIO YIJIOTHEHHs Halu4yue
M30BITOYHBIX YCHJIMH Ha OOMSTHE MOBEPXHOCTEH MOXKET MPUBECTH K YBEIWYCHUIO TabapUTHBIX
pasMepoB KOHCTpyupyemoro ys3ia. IloaTomMy NpUHIMIUANBHOE pEHIeHHEe O MPUMEHUMOCTH
MOJTMMEPHOT0 MaTepHaia MPUHUMAET Pa3paboTIHK.

Jns  neraneil W3 MOJMMMEPHBIX MAaTepUajioB, KOTOpPbIE MOTYT AKCIUTyaTHPOBATHCA
MPOJOJDKUTENBHBIN TIeprosl (HampuMmep, B CHUCTEMax aBTOMATHYECKOW ITOKApHOW 3alllWTHI),
Heo0XoauMO pa3paboTaTh TpapuK TEXHHYECKOTO OOCIIYy)KMBAHUS, KOTOPBIA OBl  Y4HUTHIBAT
ux cBoiictBa. Hampumep, mpumeHuTenbHO K miapoBomy kpany D,100 pacdeTrHbiM MeTomoM
C MPUMEHEHHEM HaNpsHKEHHO-BPEMEHHOM aHaoruM ObUIa COpMHUPOBaHA pellaKCallMOHHAasT KpUBast
yAETbHBIX AaBiieHu#  (kpuBas 1, puc. 3).
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Puc. 3. 'padmyeckue 3aBUCHMOCTH pesIaKCALUHU yAeJIbHBIX IaBJIEHUI YIULIOTHUTES U3 dropomiacra-4:
1 — 6e3 ctrynmeH4YaTOro cOIMKeHus (PIaHIEB, 2 — CO CTYNEHYATHIM COIMKEHUEM

[Tpu ycnoBuM nepBOHAYAIbHOTO YJEIBHOIO JaBJIEHUs Mpu cOommkeHun ¢uannes Ha 0,01 mm
3HaYEHUE JaBJEHMs ycTaHaBiuBaeTcsi paBHbIM 1,75 Mlla, uyepes 10° CEeKyHJ 3TO 3Ha4y€HUe
ymensbiaercss 10 0,43 MIla. Tak xak Ipu pacyeTe yAelabHOrO JNAaBJIEHMs (] 3Ta BEJIUYMHA IPSIMO
MIPOIOPLIMOHAJIbHA MPOU3BEICHUI0 KBa3MPAaBHOBECHOI'O PEJIaKCAl[MOHHOIO MOAy/ls E Ha BEIUYMUHY
commkennst ¢uanueB b, To Ans mommepikaHWs MOCTOSHCTBA 3HAYCHHsS YICIBHOTO JaBJCHHS (]
HEOOXO0AUMO, YTOOBI B KaXbIi MOMEHT BpeMeHH coxpansiiock ycioBue E-b=Const. Onpenenus
XapakTep BPEMEHHOM 3aBHCHUMOCTH PEJAKCAMOHHOIO MOAYJIS, MOYKHO BBIYMCIINTH 3HAYCHUE
JIOTIOJIHUTENBHOTO CONMKEHUS B J1I000M MOMEHT BpemeHH. Ecnu obecrieunTs aBa MPOMEKYTOUHBIX
COMIKEHUS], MOJKHO MPU TEX K€ 3HAYECHUSAX HAYaJbHBIX YJEJIbHBIX JAaBICHUN YBEIHUUTH BETUUYUHY
KOHEYHOTO YIENbHOTO MJaBlicHWs Ooyiee WeM B 1Ba paza (kpuBas 2, puc. 3). KoHTpombHBII
SKCIIEPUMEHT OBUI NMPOBEIEH C NPUMEHEHHMEM CTaHAapTHoro maposoro kpana D,100 B Teuenue
24 dacoB. IlomydeHHBIE B pe3ysibTaTe BBIUYMCIICHHHA 3HAYEHUS OCEBBIX YCWIMHA W TIEPEMEIICHHMA
OTJIMYAIUCH HECYILIECTBEHHO OT YKCIIEPUMEHTAIbHBIX 3HAUECHU.

Bvigoowi:  Tpu  KOHCTPYHUpOBaHMM  OOpa3lOB  MOXKAPHO-TEXHUYECKOTO  BOOPYKEHHUS
C IPUMEHEHHMEM JeTaled M3 MOJIMMEPHBIX MAaTEepHAlOB 3HAYEHUS [OIYCKA€MBIX HAaIlpsKEHHUM
HE JIOJDKHBI OBITH OOJIBIIE TOJOBHUHBI HpeeNia TeKy4ecTH, IrpadUK TEXHUYECKOTO OOCITYyKUBaHUS
00pa3loB MOXApHO-TEXHUYECKOTO BOOPYKEHHsI TOJDKEH YUYUTHIBATh PEJIAKCAIMOHHBIE MPOILECCHI
B [TOJINMEPHBIX JIETANIAX, IPU 3TOM HEOOXOAMMO IPETYCMOTPETh UX MTOCTETIEHHOE HAarpyKEHHUE.
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Ha ocHoBe aHanm3a CTaTUCTHKM MOXAapoB B HE(TErazoBOM CEKTOpe B pecmyOiuke bamkoprocran
JlaHa XapaKTEPUCTHKAa COCTOSIHHS MOXKapHOW OIACHOCTH He(TEra3oBOro cexropa. Pe3ynbTaTel aHamu3a
ONIpEeNeNIMIIA  HalpaBlieHUsl JAajbHEHIEro COBEPLICHCTBOBAHMS MEPONPHUATHI B 00JacTH TMOXKapHOH
0e301macHOCTH 00BEKTOB HEPTETA30BOTO CEKTOPA.

Kmouesgvie crnosa: ananmi3 nadopMaly, CTaTUCTHKA HOXKApOB, HOXKapHast 0e3011acHOCTh, He(hTera3oBbIi
CEKTOp

HedrerazoBblii cexkTop siBisieTcss 0a30BBIM ISl SKOHOMHKH Poccuy, OH BHOCHT OCHOBHOM
BKJIaJ B (DOPMHUPOBAHME TOCYNApPCTBEHHBIX 10X0A0B [1]. Bbicokas poib HedrerazoBoro cexropa
B 2KOHOMHKe Poccum TpeOyeT CHCTEeMaTH4YeCKOTO aHajM3a COCTOSHHS MOXapHOH Oe30macHOCTH
O0OBEKTOB 3TOW OTpaciiu, TeHJISHUMH M (AKTOPOB YBETHMUEHHUS pPHCKA, OLEHKH 3(PQPeKTHBHOCTU
peann3yeMbIX Mep B OOJIACTH MOXKapHOW 0€30MacHOCTH. DTO IMO3BOJISIET BBISIBUTH CYIIECTBYIOIINE
BO3MOKHOCTH TI0 OTPAaHWYEHHIO BEPOATHOCTH BO3HUKHOBEHUS IOXApOB M OIpPEAesUTh Haubolee
Bq)(l)eKTI/IBHBIG MCPONPUATHA U PCIICHUSA IO CHHUXXCHUIO HECTAaTHBHOTO BOSI[CﬁCTBHH €ro OIIaCHBIX
(bakTopoB.

OCHOBHBIE NNAHUPYEMbBIE W AIQCTBVIOI.I/.IHB HEDTAHDLIE M FASBOBLIE TPYEONPOBOALI B POCCUM
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Puc. 1. MarucrpanbHble TpyoonpoBoabl B Poccun [2]
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PecnyOnnka bamkopTocTan B HacTosIIee BpeMsi OCTAeTCs OAHUM M3 KPYITHEUIUX B CTpaHE

TOIUTMBHO-PHEPTeTUYECKUX U HEPTEXMMHYECKHX PErHoHOB. PecryOnmkanckuii HedrenepepadaThIBaromii
KOMIUIEKC siBisiercss KpynHedmmM B EBpome. Ha puc. 1 BuaHo, uTo pecryOnmka HaxOIUTCS
Ha MEePECEYCHNH OCHOBHBIX MaruCTPaJIbHBIX HE(PTAHBIX U Ta30BbIX TPYOOIIPOBOIOB.

B 1989 r. B PeciyOiiuke bamkoprocTan mpou3onuia camasi KpymmHas KaracTpoda, cBsi3aHHas

C TOXKapoM Ha OO0BEKTE HEe(TErazoBOro CEKTOpa, KOTrJa B MOMEHT BCTPEUH JIBYX MACCAXKUPCKUX
nmoe3toB Ne 211 «HoBocubupck — Amsiep» u Ne 212 «Amiep — HoBocuOupck» mpoun3oies MOITHBINA
00BEMHBIN B3pBIB raza. Tormaa moru6so 575 yenosek, 181 u3 HUX — neTH, OBLUTO TPAaBMUPOBAHO OoJiee
600 gemoBek. MontHOCTh B3pbIBa orleHuBaiach B 300 T TPUHUTPOTOyOIA. Y IapHOM BOJIHOW BBIOMIIO
cTeksa B . Amia, pacronokeHHoM B 10 kM oT MecTta karactpodbl. Bo3HHMKIIMI TOKap OXBaTHII
tepputoputo B 250 ra. [Tpuunnoii kaTacTpodbl cTana yreuka CKUKEHHON Ta300€H3MHOBOM CMECH U3
npoaykrornpoBoja «3amnagHas Cubups — Ypan — [ToBomkbe» quamerpom 720 mm [3].

ITo nanneiM ['naBHOTO yripaBnenus MYC Poccun no PecniyOnuke bamkoprocraH 3a nsTh JI€eT,

B niepuon ¢ 2014 mo 2018 rr., Ha oObekTax HedTerazoBoro cexropa PecrnyOnmku bamkoprocran
MIPOM30ILIO 18 ToXKapoB, MpHU KOTOPBIX MOTHOIIO 7 ¥ TpaBMUpOBaHO 11 yenoBek (Taba. ).

Tabmumna. Uudopmanus o moxkapax, Npou30LIeANINX HA 00beKTaxX HeTerazoBoro cekropa Pecry6anku

BbamkxoprocTan B nepuon ¢ 2014 mo 2018 rr.

Ne Hlata, mecto XapakTep moxapa [locneacTBus moxapa
Jabyl noxapa pakrep P 8 P
1 19.05.2014 r. I'PII-2. Han3eMHBIH Ta30MPOBO/ iomas mokana 3 v
r. CanaBat OAOQ «I"a3npom razopacnpenenenue Y da» tai P
09.06.2014 r. 2
2 r. CTepIHTAMAK Hapyxnas ycranoBka OAO Cunres-Kayuyk IInowmane noxxapa 5 M
12.07.2014 r. Lex AC-72M, OAO «Meney30Bckre 2
3 [Tnomanp noxkapa 15 m
r. Meneys MHHEpaJIbHBIE YA0OPEHHUS
4 11.08.2014 r. OAO AHK bamnuedTs pezepByap Ne 1607, Iomae noxapa 20 m°,
r. Yoa pe3epByap ¢ OEH3UHOM TpaBMHUPOBaH | YenoBek
5 13.12.2014 r. [Tnomanka Nel OAO AHK BainedTs, Tomas noxapa 20 2
r. Yoa yCTaHOBKa BUCOPEKHHIA
6 04.03.2015 . 000 Jo6srua-uedTs KC Ne 2 Inowaae moxapa 9 m°,
Y dumckuii p-H 0OOO Taprus Jloructuka TPaBMUPOBAHO 4 yenoBeKa
z
v 28.04.2015 . HIT3 ycranoska TO-4 ITmomane moxkapa 49 m*,
r. Canmasat roru6 1 denoBek
8 1%5'39(;;12015 r Cknan bammHunmHedTs [nouanp noxapa 8 m”
07.09.2015 r. I[MAO AHK «bamnedTs» ycTaHOBKA Tiomans noxapa 2 M2,
9 r. Yoa apOMAaTHYECKUMX YIJIEBOJOB. KOMIIPECCOP TraBMIDOBAH | TeT0BCK
' 31GC-312, (komnpeccopnas) cekius 200-300 P P
28.09.2015 . OAO «bamHedTh», ycTanoska JI 24/7 2
10 [Tnomane noxapa 5 m
r. Yoa ra30KaTaJIMTHYECKOT0 MPOU3BOJICTBA
11 08.12.2015 " Kunoit Baron OOO «TAPI'MTH KPC» Inommas moxapa 3 m>
AyprasuHckuii p-H
I[MAO AHK «bamnedTs» Qunmnan «bamaedTs —
16.03.2016 r. YHII3» oraem nospexzaen PBC-5000 Ne 270 2
12 ITmomans moxkapa 408 m
r. Yoa y4acTKa pe3epBYyapHBIX MapKOB TOBAPHOTO
MIPOM3BOJICTBA
31.05.2016 . MAO «AHK bamredts», HI Y Nimnmbait
13 | Meneysosckuii p-H, | HedTh, 00beKT Hepekaunsanus KCY (konuesas | [lnomass noxapa 40 m°
1. 3upran cenapalMoHHas ycTaHoBKa) «BemeHnoBkay
z
16.07.2016 . Ounan OAO AHK «bamuedTh», «bamraedrs- IInoman, noxapa 300 ',
14 r. Yoa Yanedrexum», ycraHoBKa «[ HAPOKPEKUHT» noru6:10 6 xenosex,
' Y /IPOKP TPaBMHUPOBAHO 4 YesoBeKa
2
15 23.12.2016 . 000 «I'HXC», 3aBox «MoHOMEDP» IInoma, noxapa 50w,
r. CanaBar TPaBMHUPOBAHO 2 YEJTIOBEKA
20.01.2017 r. ¢umman ITAO AHK «bamHedTs» «bamHedTs- 2
16 r. Yoa Ypanedrexum», ycranoBka BucOpexunr Tnomazs noxkapa 40 M
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03.02.2017 r.

17 r. Yoa

ITAO AHK «bamnuedTs» dunuan «bamxedTs-
YHII3», rpynma ciimBa-HaIuBa
He(TENPOAYKTOB TOIUIMBHOT'O IPOU3BOACTBA

[Tnomane moxapa 100 M2,
TpaBMUpPOBaH | yenoBek

18 | 11.01.2018.

HC 1-213/9 Ne 2 VIIH «YeTrslpMaHOBOY,
YITHI" OO0 «bamaedTh-/00519a»

Iowans moxapa 100 m?

HabGnromaeTcss nuHaMUKa K CHIDKCHHMIO KOJIHMYeCTBa IMoxapoB (puc. 2). OIHAKO BHECEHHBIC
U3MEHEHHUS B MOPSIOK CTaTUCTUYECKOro yuyera noxkapos [4] ¢ 1 suBaps 2019 r. Moryr u3MeHUTH
B JlajbHEWeM 5Ty TeHJeHIuo. [lo ocTaJibHBIM MOKa3aTeasiM HET YCTOMYMBOW JUHAMHKH.
COOTHOIIICHNE KOJIMYECTBA IMMOKAPOB K KOJUYECTBY IOCTPAJABIIMX B HEPTETa30BOM CEKTOpE
Pecniyonmukn bamkoprocran (18/18) mokaspiBaeT, 4TO B CpeHEM Ha KaXKIbIA IMMOXAp MPUXOIUTCS

OJIMH IIOCTPAJABIINA.

2014

2015 2016 2017 2018

O noxapbl
B norubno

O TpaBmupoBaHoO

Puc. 2. I[PIHaMPIKa KOJIHUY€CTBA IM0KApoB, MOruOIINX U TPAaBMHUPOBAHHBIX HA HUX

ITo oObekTaM BO3HUKHOBEHHUS oxapa 00BEKTHI He(bTeI‘a3OBOI‘ 0 CCKTOpa MOKHO YCJIIOBHO

pa3nenuTh Ha 4 TPYIIIbL:
— 00BEKTHI JOOBIUN (CKBAKHHBI);
— 00BEKTHI XpaHeHus (pe3epByapHbIe MapKH, CKIAJIbI);
— 00BeKThI He(TenepepaboTku (HedTenepepadaThIBAIOIINE 3aBOIbI);
— 00BEKTHI TPYOOIIPOBOJHOTO TPAHCIIOPTA.

HawuGospliiee KOJIMYECTBO MOXKApOB MPOU30LLIO Ha o0bekTax Hedremepepabotku (puc. 3),

MEHBIIIE BCETO M0KAPOB MPOUCXOINUIIO HA 00BEKTaX TPYOOIIPOBOJHOIO TPAHCIIOPTA.

12
10
8
6
4
2
0 -
06beKTbI 06beKTbl XpaHeHua 06beKTbI
006bI4M(CKBaKMHbI) (pesepByapHble HedTenepepaboTKK
napkm) (3aBogapl)

06beKTbI
Tpy60NpoBOAHOIO
TpaHcnopTa

Puc. 3. PacnpenesieHne moskapoB 1o MecTaM X BOSHUKHOBEHHS

26




[Toxxapel Ha 0OBEKTaX HE(PTEra30BOIO CEKTOPAa XOTS M MPOUCXOIAT HAMHOIO pexe, 4eM
B JIDYTMX CEKTOpax »JSKOHOMHUKM pETrMOHa, HOCIEICTBMS OT HHUX HAMHOIO MacluTaOHei.
[Ipousomeniue B yKka3aHHBIM IEPUOJ B PErMOHE II0KAPbl UMEJIM B OCHOBHOM JIOKAJIbHBIM XapaKTep
U HEe BBIXOJWIM 3a mpenensl oobekra. Hambonee uyacToll npuyMHON moxapa sBiAjach yTeuka
HedTenpoaykTa win ra3a. [locTpajgaBmMyu CTaHOBUJIMCH B OCHOBHOM IIEpCOHAN O00BEKTa, TO €CTh
BBICOK  HMHAWBUIYaJIbHBIA  MOXapHbId puck. OpHako mpumep karactpodsr 1989 1.
0 TpPUYMHE YTEYKH HEPTENpOAyKTa IOKA3blBAET, YTO €CIM  aBapus  IPOHCXOIUT
Ha TpyOOIPOBOJHOM TPAHCIOPTE M IOXKAp BBIXOAWUT 3a Mpejaenbl 00bekTa (OXpaHHOM 30HBI),
TO €CTh OOBEKTHI TPYOOIIPOBOIHOTO TPAHCIIOPTA HE()TETa30BOM OTPACITU XapPAKTEPHU3YIOTCS BHICOKUM
COL[MAJIbHBIM IIOYKApHBIM PUCKOM.

Cremyer OTMETHTD Pa3BUTOCTH TPYOOIIPOBOIHOTO TpaHcnopTa B Pecnyonuke bamkopTocTas.
3HauyuTeNbHAs YacTh TPYyOONPOBOAHOTO TPAHCHIOPTAa BHYTPUPECHYOIMKAHCKOTO  3HAYCHMS
pacroyio’keHa CTaJbHBIM KOJBIIOM, OOBEAMHSIONIMM BCE JKCIUTyaTHpyemble HedTemoObIBarome
paifonsl u HedrenepepabarbiBaromiue 3aBojbpl bamkoprocTaHa, 4YTO JaeT  BO3MOYKHOCTh
peryaupoBatb  TMOTOK HeQTH HAa  3aBOJABI  PECIYOJUKM W JAIBHEHIIYI0  MOCTaBKY
ee Ha Bocrok — B Cubupp um Kazaxcran, Ha lOr — B OpenOyprckyto obnactb, Ha 3amaa —
B Camapckyro oOnactb, Tarapcran, B neHTpainbHyto 4acth Poccum u panee. C Ceepo-Bocroka
Ha 3anaa-tOro-3anax npoxoauT OOJbIIOE KOJMYECTBO He(Te-, razo- U IMPOAYKTOIIPOBOJIOB
6onpmoro auamerpa. OZHUM M3 CAMBIX MOIIHBIX HO TEPPUTOPHH PECITYOJHKH MPOXOIUT KOPHIOP
Kypran — YensiOunck — Y da — AlbMETbEBCK.

OcHoBHbIE BBIBOJIBI 10 pE3YJIbTaTaM aHaJIW3a CIEAYIOLIHE:

— HoXapbl Ha 00beKTax He(TerazoBOro CEKTopa JOBOJIBHO PEAKOE SBJICHHUE, HO OHH MOTYT
IIPUBECTH K KaTacCTPO(PHUUECKUM IOCIEACTBUSIM;

— OCHOBHOHM NpPHYMHON IMOXKApOB Ha OOBEKTaX HEe(PTEerazoBOro CEKTOpa SBIAETCS yTeuKa
HeTENPOyKTa WM Ta3a U3 000PYAOBaHUS U TPYOOIIPOBOIOB;

— TOXaphbl, IPOUCXOJAIINE Ha 00BeKTax NOObIYM, HedTenepepaOboTKH U XpaHEHHUS HUMEIOT
B OCHOBHOM JIOKQJbHBIA XapakTep W HE BBIXOJAT 3a TMpeAenbl O00beKTa, OJHAKO OOBEKTHI
TpyOOIPOBOJHOIO TpaHCHOPTa He(TErazoBOW CEKTOpa XapaKTEPHU3YIOTCS BBICOKHUM COLMAIbHBIM
MO’KapHBIM PUCKOM.

Ha ocHOBe mpHUBEAEHHBIX BBIBOJOB MOXXHO C(HOpPMYIMpPOBaTh Ieldb JajbHEHIINX
uccinenoBanuii. Heo6xoaumo 000CHOBaThH MOXKAPHYIO ONMACHOCTH JIMHEWHOM 4acTU MarucTpaibHBIX
TpyOOIPOBOJIOB, PACHOIOKEHHBIX BOJIM3H HACETICHHBIX IIYHKTOB, U Pa3paboTaTh AJIs TAKMX YYaCTKOB
pelIeHrs MO CHU)KEHHUIO PAacueTHBIX BEJIIMYMH COLMAILHOTO IMO)KapHOro pucka. llpemmaraembiMu
peLIeHUsIMA MOTYT OBbITh PAaHXHUPOBAHHUE YYACTKOB JIMHEHHOM YacTH MarucTpajibHbIX TPYOOIIPOBOJIOB
[0 CTENEHU IOKapHOW OMacHOCTU U pa3paboTka Ha OoJjiee OMAaCHBIX Yy4YacTKaxX JIOMOJHUTEIbHBIX
MHXEHEPHO-TEXHUUECKUX MEPONPUATUI, CHIKAIOLIUX [TOKAPHYIO OMaCHOCTD.

Jlutreparypa

1. bo6suieB FO.H., Pacenko O.A. HedtsHolt cektop skoHOMUKH Poccun: OCHOBHBIE TEHJEHIHH.
M.: Uzn. nom «/lemo» PAHXul'C, 2016. 68 c.

2. Cxema MmaructpajibHbix TpybompoBogoB. URL: https://www.transneft.ru/pipelines/ (nara
obpamienus: 12.08.2019).

3. Ucropus onnoit kartactpodsl // ['azera «KommepcanTby. 1995. 8 urons. Ne 126 (844).

4. 006 yrBepxnaenuu Ilopsaka ydera mokapoB u ux mnocienctBuil: IIpukaz MYC Poccun
ot 21 Hos10. 2008 1. Ne 714. Jloctyn u3 crpas.-nipaBoBoii cucteMbl «KoHcynpTanTInrocy.
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BE3OHHACHOCTD KU3HEJAEATEJIBHOCTHU

SIKOHOMUNUYECKUE ACHEKTHI YIIPABJIEHUS
BKOHOFHHEQKOFI BE3OITACHOCTBIO B APKTUUYECKOMN
30HE POCCUMCKOHU ®EJEPALIUN

P.A. Kacaes;

JI.LA. KonHoBa, 10KTOp MEeIMUMHCKHMX HayK, npogeccop, 3aciayKeHbIil JeATe/b
Hayku Poccuiickoi ®eaepanum.

Cankr-Ilerepoyprckuii yausepcurer I'ITIC MYC Poccuu

CraTbst mocBsleHa NpobieMe COXpaHEeHUs YKOJOTUM APKTHUYECKOTO permoHa Poccuu B yclioBHAX
WHTEHCUBHOTO pPa3BUTHUS TPOMBIIUIEHHOCTH. PaccMaTpuBaroTCsi 3J€MEHTBl CHCTEMbl PEryJIHpOBaHUS
9KOJIOTHUYECKON OE30MacCHOCTBIO B acleKTe KOHOMUYECKOTo pa3BUTHS ApKTHKH. OOCYXIArOTCS BOMPOCHI
MIPaBOBOTO PEryJIMPOBaHMSA, OPHUEHTHUPOBAHHOIO HAa COXPAaHCHHWE NPUPONHON apKTUYECKOH cpenpl Ha (oHe
9KOHOMHYECKOI'O POCTa.

Kniouesvie cnosa: ApPKTHKA, 3KOJIOTHs, 3KOHOMHKA, IPAaBOBOE DErYIHPOBAHHME, SKOJIOTHUYECKHUMA
MOHUTOPHHT

CornacHO COBpPEMEHHOW KOHIIENIMU CTpaTerMd YCTOMYMBOrO pa3BUTHUS oOOIIECTBA —
sustainable development — copmynupoBaHHO# ¥ PUHSTO ISl TOANKUCAHKS BCEMHU TOCYapCTBAMH
B 1992 r. B Puo-ne-Kaneiipo (bpasunus) B xone xondepenunu OOH mo oxpyxkaromieil cpene —
COBPEMEHHOE OOIIECTBO OJDKHO pa3BUBAThCS 0Oe€3 yiiepda sl KU3HEIEATCTbHOCTH OYIyIInuX
MOKOJIEHHH M OPraHU30BbIBATH CBOIO JIESATENBLHOCTh TaK, YTOObI CTaTh HEOOXOJMMOHN YacThbiO I
ouocoepsl. Konuenmus nepexona Poccun k ycToiunBoMy pa3BUTHIO OblUla yTBepkaeHa B 1996 .
Vkazom Ilpe3suneHta M OpueHTHpOBaHA Ha OOECEeYeHHE T'apMOHHUYHOIO COYETaHMs COLUAIBHO-
SKOHOMMYECKUX U IKOJIOIMUYECKUX MPUOPUTETOB pa3BUTHUs OOLIECTBaA.

Peanuzanusi KOHLENIIMM HEBO3MOXKHa 0€3 IKOJIOTU3ALMU SKOHOMHUYECKOH >KM3HM, KOTOpas
COCTaBJISIET OOJIBIIYIO YaCTh YEJIOBEUECKOM NesTeNbHOCTH. OCHOBHBIE SKOJIOIMUECKHUE MEPCIEKTUBbI
XXI B. Obimn chopmynupoBansl B noknange nporpammbl OOH (Haiipo6u) B 2002 r.: 3arps3HeHue
BO3/lyXa, HapylleHHe OMOreOXMMHYECKHUX LHKIIOB, XMMHYECKHE 3arpsi3HEHUs, pOCT U TOSBIICHUE
HOBBIX 3a00seBaHuil U T.4. Bce 3TO CBsI3aHO C TEXHOTrE€HE30M — pa3BUTHEM TeXHOC(hepsl, B KOTOPOii
pa3BHUBaeTCs MUp, U KOTOpas CTAHOBHUTCSA Bce Oojiee OMACHOM ISl JKU3HENEATENIbHOCTH YeJIOBEKa.
TexHoreHe3 sABISETCS 3aKOHOMEPHBIM IPOLIECCOM, PE3YIbTATOM HAYYHO-TEXHHUYECKOTO IpOrpecca,
OCTaHOBUTbH KOTOPBIM HEBO3MOXKHO, MOCKOJIBbKY OH TOBBIIIAET YPOBEHb 3KOHOMHUYECKOIO Pa3BUTHS
o0I1ecTBa U, COOTBETCTBEHHO, YPOBEHb €r0 0JIarococTOsIHUA. B TO ke BpeMsi HaydHO-TEXHUUYECKHM
MIPOrPecc COMPOBOKIAETCSI POCTOM JKOJOTUYECKUX NpoOJieM, KOTOphle B CBOIO OYepelb
NPEISATCTBYIOT KOHOMHYECKOMY pa3BUTHIO. Takas cutryanusi oOBSCHSIET OCOOYI0 aKTyalbHOCTb
MOMCKA yTe MUHUMH3AINY 0003HAYCHHBIX MIPOTUBOPEYNH pa3BUTHS Onochepsl H SKOHOMHUKH.

DKosoruszanuss 3KOHOMHUKM OCOOEHHO BaXKHA Ha COBPEMEHHOM »JTame pa3Butus Poccun
B CBS3U C OCBOCHHMEM M pa3BuUTHEM ApkTuueckol 30HbI Poccuiickoit ®enepaunu (A3PD), xoTopas
paccMaTpuBaeTCs B KauecTBE BaXXKHEHMIIEro MOTEHNIMANa  PAacHIMPEHHs SKOHOMHUYECKHX
U reononuTuyeckux no3unuii Poccuu [1]. B cBsi3u ¢ pocTtoM cmpoca Ha MHUHEPATbHO-CHIPHEBBIE,
OMOJIOTHYECKHE U IPYTHE PECYPChl OCBOCHHE U MCCIIeI0OBAaHUE IPUPOIHBIX PECYPCOB APKTHKH CTAIN
MPUOPUTETHBIM HAMpaBiIeHUEM TOCYIapCTBEHHOM MNOIMTUKM Poccun U Ipyrux NpHApKTUYECKUX
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rocynapcts. IIpaBurensctBo Poccun npoanuno no 2025 r. mporpaMMy COLMaTbHO-3KOHOMHYECKOTO
pasBuTusi Apkrtuueckod 30HBI. [IporpamMma mpeamnosaraetT (GopMHpPOBaHHWE BOCBMH OIOPHBIX 30H
Pa3BUTHS, TPUOPUTETHBIMU TMPOEKTaMHU JJIsl OOJBIIMHCTBA M3 HUX CTAHET CO3/JaHUE MUHEPAIbHO-
CBIPBEBBIX LIEHTPOB. MHHEPAIbHO-CHIPHEBOM KOMIUIEKC OKa3bIBAeT HamOOJee HEraTWBHOE BIIMSHUE
Ha OKPYKAIOIIYIO CPey M0 CPAaBHEHUIO C IPYTUMHU UCTOYHUKAMHU B YaCTH BHIOPOCOB 3arps3HSIOIINX
BemiecTB B arMocepy. Ha pucynke npencrabiiensl cyobekTsl ASP® 1 pa3MeneHrne OmOpHBIX 30H.

Cxema pasMewienns onopHbIX 30H Pa3BUTHA B APKTHKE

1. Komcxon ONOPHER 30M8 5. fiMano-HeHeLNAS ONOPKES 30H

]
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\
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Puc. Cxema pa3menieHusi ONOPHBIX 30H B A3P®D

CyIecTBYIOT pa3IUYHble MOJIENN YCTOHUMBOIO pa3BUTHS CYOBEKTOB, BXOJIIMX B COCTaB
A3P®, HO OCHOBOM Bcex Mojeseil sBisercs cOaJaHCHUPOBAaHHAS B3aMMOCBS3b SKOHOMMYECKOM
U OSKOJOTWYeckoi cocraBisromux. M3 Bcex permoHoB Poccum Takas B3auMOCBs3b Haubolee
aKTyajibHa Ul peanu3anuu ycroilunBoro pa3zsutus A3P® B cBsi3u ¢ XpYNKON 3KOJIOTHEH, HU3KOU
YCTOMYMBOCTBIO IKOJIOTMUECKUX CHCTEM ApKTHKHM, UX 3aBHCHUMOCTH JaX€ OT HE3HAYMTEJIbHBIX
AQHTPONOTEHHBIX BO3JCHCTBUI M BBICOKON BEPOSITHOCTBIO MEPEXOAA PErHOHAIBHBIX IKOJIOTHYECKUX
po6JeM B rio0abHBIE.

CormacHo crpareruu pazputusi ABP® [2] B xayecTBe KIIOYEBOTO aCMEKTa KOMILIEKCHOTO
pa3BUTHA ApKTHKM OIPENEICHO HCIOJIb30BaHUE MEPCIEKTUBHBIX TEXHOJIOTMH M pa3BUTHE
npoMeinieHHocTH. [1o qansabiM [3] 6omee 90 % ¢unancuposanus B A3P® npuxoaurcs Ha pa3BUTHE
TPAHCHOPTHON  MHQPACTPYKTYphl,  CyIOCTPOEHHUs, JoObIBatolleil U  mepepadarbiBaroleit
MPOMBIIIJIEHHOCTH H  3HepreTuku. OcHOBOM pa3Butusi mnpombiinuieHHocTH A3P®D  sBustorcs
yIIEBOJIOPOAHBIE pecypcehl [4]. DddeKkTHBHOE UCIONB30BaHNE PECYPCHOTO MOTEHIMAIA 00ECTIEYUT
YCTOWYMBOE PETHOHAIILHOE Pa3BUTHE B JOJITOCPOYHOI mepcrekTtuBe. B To ke Bpems pa3zpaboTka
U J100bIYa MPHUPOTHBIX PECYPCOB B CIEHU(PUUECKUX YCIOBUSAX APKTHKH COIpPSDKEHA C BBICOKHM
PUCKOM aBapuMHBIX cuTyanui. Kpome KIuMaTHuecKUX M NPUPOIHBIX HMCTOYHHUKOB OMACHOCTH
(moTeruieHMe KIMMarta, TasHUE BEYHOM MEP3JIOTHI, MOJABMXKKA JbJAOB U T.O.) B A3P® Haxomsarcs
THICSIYM TOTEHIUAIBHO OMACHBIX OOBEKTOB, KOTOPbIE MOTYT CTaTh MCTOYHHMKAMH YpPE3BBIYANHBIX
curyauut (UC) texnorenHoro xapakrepa. Ilo manueiMm MYC Poccuum B cpennem B A3PD
npoucxouT 10 100 YC TexHOreHHOro XapakTepa — aBapuu Ha TPyOOIPOBOAAX, B3PBIBBI U MOKAPhI
TEXHOJIOTHYECKOT0 000py10BaHUs, TPAHCIIOPTHBIE aBapHuH.

JloObiua, XpaHeHHE W TPAaHCIOPTUPOBKA HE(PTH U Ta3a OCIOKHEHBI CYpOBBIM KIUMAaTOM,
JIeIOBBIM TTOKPOBOM, TOJISIPHOW HOYBIO, ITOpMamu U T.1. Haubonee omacHbIMH CUTyalUsIMHU IS
apKTUYECKON NMPUPOIHOI Cpeabl SABISIOTCS MPOPBIBBI TPYOONPOBOIOB, PA3JIMBBI M MOXapbl HEPTH,
4T0 OOBSICHSAET 0c0o00€ 3HaUeHHE MPOPUIAKTUYECKUX Mep, MPEAYNPEKIAIOMINX TaKHE CUTYaIUH.

29



HauOonpiryro 0omacHOCTh MPEACTABISIIOT OOBEKTHl TOIUIMBHO-YHEPI€TUUECKOTO0 KOMIUIEKCa —
Ha PEMOHT CTapbIX TPYOOIIPOBOIOB €KETOJHO pacxoayercs a0 55 mupxa py6. [5]. 3naunrtenbHas
9acTh OCTPOCHHBIX paHee TPYOOIPOBOJOB MPOXOAUT IO HanboJiee ysI3BUMBIM JIaHAmadTaM TyHIPHI
U JIECOTYHJIPBI, TI0O TEPPUTOPHSAM ¢ MHOrosieTHe mep3noror [6]. Ilo Tpaccam TpyOompoBoI0B
BBIpYOJICHBI TIPOCEKHU B JIECY, YHHUYTOXXEHBI KYCTapHUKH, MOXOBO-TPABSIHOH IOKPOB, KOTOPBIH
B YCJOBMSIX apKTHYECKOM TYHIpbl BOCCTaHABIMBAeTCS OUYEHb JI0JIr0. B pesynbrare nerpaaupyet
MHOTOJIETHSII ~ MEp3JI0Ta, PAa3BUBAIOTCA  MPOLECCHl  Mep3ioTHOro kapcra. CoBpeMEHHbIE
TPYOOIIPOBOIBI CO3AAIOTCS C YYETOM HM3MEHHUBIIMXCS MPUPOIHBIX YCIOBHUM (HOTEIUIEHUS KIUMaTa,
Jerpajallid  MEp3J0Thl) IO COBPEMEHHBIM TEXHOJOTHSIM, OO0ECIeYHBAIONIM O€30MacHOCTh
sKcIuTyaTauuu. [{nsg usderanus erpagaldu Mep3aoThl TPyOOIIPOBO/IbI MPOKJIAIbIBAIOT HA TOBEPXHOCTU
3€MJIM, HO B 3TOM CJIy4a€ OHH IPEMNSATCTBYIOT CE30HHBIM NEPEMELICHUSM JKUBOTHBIX, B YaCTHOCTHU
CeBEpHbIM oJieHsM. [l mpenynpexaeHus yTedeK M pas3jiuBa HE(PTU HCIOJB3YIOT HE TOJIBKO
WHHOBAIIMOHHBIE TEXHOJOTMU CTPOUTENIBCTBA TPYOONPOBOJIOB, HO W HMHHOBAIIMOHHBIE CPEICTBA
MOHHUTOPHHTA OLIEHKH COCTOSHUS TPYOOIIPOBO/IOB.

Peanuzanus ycroitunBoro passutusi A3P® 3aBucur B nepByro ouepenb OT oOecreueHus
MPOMBIIIJICHHOW — Oe3omacHOCTH. B 3TOM  mjjaHe OCHOBHBIM  JOKYMEHTOM Ha  YpPOBHE
rocygapcTBeHHOro perynupoBanus sisisierca denepanbubiii 3akon Ne 116 @3 [7]. K snementam
rOCy/IapCTBEHHOT'O PETYJIUPOBAHHUS MPOMBIIUICHHON 0€30MacHOCTH OTHOCATCS  (eaepanbHbIi
HA/130p, perucTpanus o0bEeKTa, JUIICH3UPOBAHUE, NEKIApUPOBAHKE, TPON3BOJICTBEHHBIN KOHTPOJIb,
y4eT M pacclieflOBaHUE aBapuid, dKcHepTuza oObeKTa. B JaHHOM 3akoHE BHEpBbIe OBLIO BBEICHO
MOHATHE 00S3aTENBHOTO HKOJIOTUYECKOTO CTPAXOBAaHUS, YTO MOJYEPKUBAECT HEOOXOIUMOCTh
UCIIOJIb30BAaHUsI CTPAXOBAHMUS KaK MEXaHHW3Ma YIPaBIEHUS JKOJIOTUYECKUMHU puckamu. OgHAKO
70 HACTOSLIEr0 BPEMEHHM SKOJIOrMuYeckoe crpaxoBaHue B Poccum pa3BuTO €i1ab0 1O CPaBHEHHUIO
c eBporelickumu ctpanamu [8]. CymiecTByroT u IpoOesnbl B 3aKOHOAaTeNbCTBE, Hanpumep, B 2013 .
B @3 Ne 116 @3 Oblu BHECEHBI U3MEHEHHUA [9], COMIACHO KOTOPBIM CKJIaAbl U 0a3bl ¢ XpaHEHUEM
roprouux xxujaxkocteit B oobeme menee 1 000 T He UMEIOT CeroHs Kiacca OMacHOCTH M HE MOMaJaroT
101 KaTErOPHUIO OMACHBIX MPOU3BOJCTBEHHBIX 00BEKTOB. B pe3ysnbTare MOBBICHIICS PUCK aBapUHHBIX
curyauuid B A3P®, 0coOeHHO NpH PACHONOKEHUH OOBEKTOB B HACEJIEHHBIX MYHKTAX, MOCKOJIBKY
NpeaNpUHUMATENN CTajdl pa3Melarb HEe(PTEeNpoayKThl B HEOONBIIUX MO O00BEMY EMKOCTSIX
B HECKOJBKHX MECTax XpaHEHWs M YKIOHSATBbCS OT HMX PETrUCTpalMyd B KAauyeCTBE OIACHBIX.
CrienuanucTbl OTMEUAIOT U HEAOCTATKU MPABOBOTO PETYIMPOBAHUS MO 00ECHIEUEHNI0 OE30MMaCHOCTH
apKTUYECKOH TYHJpPbl M pacCMaTpUBAIOT HEOOXOAWMOCTh Y)KECTOYEHHS OTBETCTBEHHOCTH 32
pa3IuBBI He(TEenPOAYKTOB U COTIOCTaBJIEHUE yiiepba oT He(dTepa3IMBOB
B TYHJIp€ ¢ pa3nuBamu Ha mope [10].

[leHTpanbHOE MECTO B CHUCTEME MPABOBOIO PEryIMpoBaHUs 3aHuMaeT @denepanbHbI 3aKOH
or 10 suBaps 2002 r. Ne 7-®3 «OO6 oxpaHe OKpyxkamomeil cpenb». 3akoH oOmpeaesser
MIPOM3BOJICTBEHHBI  DKOJOTMYECKHI KOHTPOJb KaK KOMIUIEKCHYIO CHUCTEMY IOCTOSIHHBIX
HaOJI0ICHUH 32 COCTOSIHUEM OKpYXKaroIllel cpesibl, OLEHKY U IPOTHO3 U3MEHEHUN €€ COCTOSHUS 10/
BO3JICHICTBUEM MPUPOTHBIX U aHTPOTIOT€HHBIX (PAKTOPOB. 3aKOHOM OIIpeJIeIeHa IJIaTa 32 HEraTUBHOE
BO3/ICHCTBUE HAa OKPYXKAIOIIYIO CPEy, IPH 3TOM CyMMa MOXET ObITb YMEHbIIIEHA B YCTAHOBJIEHHBIX
3aKOHOM IIpelielax Ha CyMMY 3aTpaT Ha pealli3allii0 MEPONpPUATHN MO CHU)KEHHIO HETaTUBHOTO
BO3/JICHCTBUS Ha OKPYKAIOLIYIO CPENY.

BaxHpIM 3J€MEHTOM CHUCTEMBl YIPABIEHHUS SKOJIOTMYECKOH O€30MacHOCThIO MpPHU3HAH
HKOJIOTUYECKUN MeHeKMeHT. Ha oCHOBaHUM MeXyHapoaHBIX TpeboBaHuM, npeabasiasiembix OOH,
texuuueckuii komureT YICO\TK 207 paspaboran kommiekc cranmaptoB cepuu 14000,
pacrpoCTpaHAIONIMXCS Ha YIPABICHNUE IKOJOTMUECKUMU acTIeKTaMu AEATEIbHOCTU peanpusaThii [11].
[IpennpusTuss AOMKHBI HMACHTU(UUIUPOBATH SKOJIOTMYECKHE PUCKA W BHEIPATH CUCTEMBI
ux npenorsBpaunieHus. KirodeBbIM 3JEMEHTOM B KOMIUIEKCE CTAaHJAApTOB SBISETCS KOHTPOJIb
okpyxkaromei cpenbl — 1S14001. Ho cnemyer ydecTb Takyro CHTYalHIo, IPU KOTOPOH MPEIIPHUSITHE
MOXET MMETh CepTH(HKAT HAa CHUCTEMY SKOJIOTMYECKOTO MEHEDKMEHTa, HO HE BHEAPATH ee. IDTO
TpeOyeT COBEpIIEHCTBOBAHUS HKOHOMHUYECKUX pbhIUAaroB BIMSHHSA Ha OKOJOTMYECKUH PHUCK
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npeanpusTis, HauOoiee JEHCTBEHHBIMH M3 KOTOPBIX SIBIISIIOTCS MEXaHM3MBI HAaJOrOBOTO
CTUMYJINPOBAHUs, CTPAaXOBAHUE U SKOHOMUYECKHE CAHKIUU.

OpHoli W3 Mep Mo o0ecrmeueHuro JKoJiorhyeckoir Oe3zomacHoct B A3P®D  sBnsiercs
00513aHHOCTh IIPOBEJICHUS TOCYJaPCTBEHHON HKOJIOTMYECKOM IKCIEPTU3bI TPOEKTHON JOKYMEHTAINH
npoekToB (P3 ot 23 HosOps 1995 r. Nel174-D3 «OO6 skonoruyeckoit skcnepruse»). C supaps 2018
I. B COOTBETCTBUM € 3aKOHOM No 219-®D3 rocygapcTBEHHON 3KOJIOTHYECKOW AKCHEPTU3E MOJICKUT
MPOEKTHAs TOKYMEHTAUsI 00BEKTOB KAaUTAJIBHOTO CTPOUTENILCTBA, OTHOCSIIUXCS, B COOTBETCTBUH
C 3aKOHOAATEIhCTBOM B O0OJIACTH OXpaHbl OKpYXKaloUlell cpelbl, K OOBEKTaM, OKa3bIBAIOUINM
3HAUUTEIIbHOE HEraTHBHOE BO3JIEHCTBUE HA OKPYXKAIOLUIYI0 Cpely, K o0jacTaM IpUMEHEHUs
HAWIYYIIUX JOCTYMHBIX TeXHOJOrui (0OBbeKThl 1 KaTeropuu), B TOM UHCIE PACIOIOKEHHBIX
Ha Tepputopun A3P®. Kpome Toro, 0JHUM U3 BOXHEHIINX HaNpaBlIeHUH B 00JacTH OOECIICUCHHUS
IKOJIOTUYECKON Oe3onmacHOCTH Ha Tepputopun A3P®D sABISIOTCS MeEphl MO MPEayNPE:KISHUIO
Y JIMKBUJIAIMH Pa3iIuBOB HEPTH U He(PTenpoyKToB. Ha 3aKoHOAaTEIbHOM YPOBHE OHHM YTBEPKICHBI
®enepanbHbiM 3aK0HOM «O KOHTHHEHTaIbHOM mienbhe PD» m «O BHYTpEeHHHX MOPCKHX BOMAAX,
TEpPUTOPUATILHOM MOpE U Npuiiexainend 30He Poccuiickoin denepauum.

BaxupiM ¢akToM B cucteMe OXpaHbl OHONOrHueckoro paszHoobpazuss B A3P®D sBuioch
cocranenue mnepeuyns [Ipesmmenta Poccuiickoit ®@enepaunu ot 29 wmrons 2014 1. Ne IIp-1530,
CO3/IaHHOTO JJISl MCIOJIb30BaHUS MO XOJIy XO3SHUCTBEHHOW JESATENbHOCTH He(TEera3oBhIX KOMIAHHMA.
[lepeyeHp cocTaBieH O HUTOraM coBemaHus M0 AS(P(HEeKTUBHOMY U OE30MIaCHOMY OCBOCHHIO
ApkTUKH, KOTOpoe cocTosuioch S5 wutoHs 2014 1. B cooTBeTcTBUM C M. 3 MaHHOTO MEPEYHS
Munnpuponsl Poccun ot 22 centsiopst 2015 r. Ne 25-p O6pumn yTBep)aeHbl BHIBI GIIOpHI U (payHBbI,
SIBJISIFOLIMECS MHIUKATOPaMH YCTOMYMBOTO COCTOSIHMSL MOpPCKUX 3kocucreM A3P®. VYkazaHHbII
[IepeYeHb COCTaBJIEH B LEIAX MPEAYNPEKICHUS U COKpPALICHUs] HETaTUBHOIO BO3AEHCTBUS
XO03MCTBEHHOW W JPYroM NEeATEeIbHOCTH Ha OKpyxaroulyro cpeay B A3P® [12]. Mcnoas3oBanue
MHJUKATOPHBIX BUJOB IPU SKOJIOTMYECKOM MOHHMTOPHMHIE 3arpsi3HEHUM Jaer 0osiee LEHHYIO
uHpOpMalLMIO, YeM MpsMas OIEHKa 3arps3HEHUs C IOMOUIbI0 MPHUOOPOB, IMOCKOJBKY >KHUBBIE
OpraHM3Mbl pEarupyoT cpa3y Ha BeCb KOMIUIEKC 3arpssHuTeneil. K HMHIMKATOpHBIM BHUIaM
OTHOCSITCS )KMBBIE OpTaHU3MBbI — BUJIbI (IIOPHI U (hayHbI, KOTOPBIE PEarupyroT Ha 3arps3HEHHUE CPEIbI
oOuTaHUs MOBEJACHHUEM, U3MEHEHMEM OKpAacKM, Mcue3HOBeHHeM U T.1. HedTerazoBble kommnaHuw,
KOTOPBIE OCYIIECTBISIOT MPOEKTHI M0 OCBOEHHIO MecTopokaeHuil B ABP® — Pocuedts, ['aznpom,
Hoatak, Jlykoiin — Ha ocHOBe mepeyHsl pa3paboTaid W MPUHSIN MPOrpaMMbl OHMOJIOTHYECKOIO
pa3HooOpa3us. B paMkax peanuzaiuu KOpIOPAaTUBHBIX IPOrpamMM MO COXpaHEHUI0 OMopazHooOpas3us
3a TOCHeAHHE JBa TrojJa ObUIM NPOBEACHBbl KOMIUIEKCHBIE MCCIEIOBAaHUS B OTHOLIEHUU
WHIUKATOPHBIX BUIOB, BKIIOYas (DUTOMIIAHKTOH, NMTUIl U MOPCKHUX MIeKomuTaroumx. OTAensHO
BeIyTCs HAOJIIOIEHUS 32 MOpKAMH U TIOJICHSIMH B 30HaX HE(TETra30BbIX KOMIIaHHI.

Takum o0pa3oM, sKojoruzanus SKOHOMUKH A3P®D sBinsercs akTyanbHOW mpoOiIeMoil,
OPUEHTUPOBAHHON HA YKOHOMHUYECKHH pOCT Ha (OHE COXPAHEHHS MPUPOIHONU apKTUUECKOU CPEJIbl.
B ocHOoBe  dKojOrmM3auuMM  JIEKAT  COBEPLICHCTBOBAHHME  IPaBOBOTO  PETYIMPOBaHUS
npupoaonons3oBanuss B A3P®, BHeapeHHe COBpPEMEHHBIX O€30MacHBIX MPOU3BOJCTBEHHBIX
TEXHOJIOTUH, 9KOJIOTMYE€CKUM MEHEPKMEHT, 3KOJIOTUYECKHII MOHUTOPUHT U Pa3BUTHE dKOJIOTHYECKON
KYJbTYpBI.
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CII6 yu-ta I'TIC MYC Poccun (196105, Cankr-IletepOypr, MockoBckuii np., 1. 149), kana. nen.
HayK, JI01L.;

Ky3bmuna Tarbsina AHaTobeBHA — jo1l. kad. Hagzop. aear. CII6 yn-ta ['TIC MYC Poccuu
(196105, Cankr-Ilerepoypr, MockoBckwuii 1p., a. 149), e-mail: kuzmina@igps.ru, kaua. mej. Hayk;

®omuH Anexcanap BuxropoBmu — npod. xad. nHamzop. near. CII6 yu-ta T'TIC MUC
Poccun (196105, Cankr-IlerepOypr, MockoBckuii mp., 1. 149), e-mail: fom-deg@ya.ru, kana. TexH.
HayK, pod.;

YepracoB EBrenmii FOpbeBuY — CT. Hay4. cOTp. OT/. MOX. Oe3omacH. TpaHcnopra Hayu.-
WCCTIe/l. MH-TA MEePCIIeKT. UCCIIEl. U MHHOBAIl. TEXHOJ. B 00J1. 6e3omacH. xwu3nenesat. CII6 yu-ta I'TIC
MUC Poccuu (196105, CanxtllerepOypr, MockoBckwuii p., 1. 149), kaHA. TEXH. HaYK;

Yemko Unba JanunoBuy — Bea. Hayd. cotp. Hayd.-uccrnen. uH-Ta mepCreKTUB. HCCIE.
Y MHHOBAIl. TeXHOJN. B 0011. 6e3omacH. xu3Heaest. CII6 yu-ta I'TIC MUC Poccun (196105, Cankr-
[TetepOypr, MockoBckuii mp., 1. 149), e-mail: ficentre@mail.ru, a-p TexH. Hayk, npod. 3aci. aesTenb
Hayku PO;

MaxmanoB ®anuc ®apuroBuuy — 3aM. Hau. YMTO I'Y MUC Poccuu no Pecny6Giuke
bamkoprtoctan (450005, Ya, ya. 8 Mapra, 1. 12/1), e-mail: fanissss@mail.ru, kaHa. TeXH. HayK;

Auenko Jlapuca AHaTosbeBHA — BeJ. Hayd. coTp. Hayu.-uccnen. nH-Ta NepCreKT. UCCIel.
¥ MHHOBAIl. TEXHOJ. B 0011. 6e3omacH. xu3Heaest. CII6 yu-ta I'TIC MUC Poccun (196105, Cankr-
[MerepOypr, MockoBckuii mp., a. 149), e-mail: yazenko-la@mail.ru, kaua. xum. Hayk.
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NHOPOPMAIIMOHHAA CITPABKA

Crapeiilee yuyeOHOE 3aBeleHUE IOKapHO-TeXHHUYeckoro npoduis Poccunm o6Gpa3oBaHO
18 oxTsi0ps 1906 r., xorga Ha ocHoBanmu pemieHus [oponckoit Jlymer Cankt-IletepOypra Obutu
OTKpbITBl Kypchl moxapHbIX TeXHUKOB. Hapsany ¢ DOArOTOBKOM TMOXapHBIX CHELUAINCTOB,
yu4eOHOMY 3aBEICHUIO BMEHSJIOCH B OOS3aHHOCTh 3aHMMAThCS OOOOIIEHHMEM M CHCTEMaTH3alueH
[O’KapHO-TEXHUYECKUX 3HAHWUH, O(OpMIIEHHEM UX B OTJAEJIbHbIE Y4eOHbIC AUCUUILUIMHBIL. MIMEeHHO
3/1eCh OBLIM CO3/1aHbl NIEPBbIE OTEYECTBEHHBIC YUEOHHKH, MO KOTOPHIM OOydYaliHucCh BCE IMOKapHbIE
CIELIMAJIUCTBI CTPAHBI.

Y4eOHBIM 3aBEICHHEM 32 BEKOBYIO MCTOPHIO MOATOTOBJIEHO Oosee 40 THIC. CHEIMAIHNCTOB,
KOTOPBIX BCErJa OTJIMYAIU HE TOJBKO BBICOKME IMpPOQECCHOHAIbHBIE 3HAHUS, HO U OecnpesenbHast
MPEJAaHHOCTh MPO(PECCHN TIOXKAPHOTO M BEPHOCTH mpHcsre. CBUIETENBCTBO TOMY — IEIBIA P
COTPYJHHUKOB U BBIIYCKHMKOB BY3a, HarpaXkICHHBIX BBICIIMMH Harpajgamu CTpaHbl, CPEIU HUX:
kaBasiepbl ['eoprueBckux kpectoB, ueTblpe ['eposi Coserckoro Coro3za u I'epoit Poccun. lanexo
HE clly4aeH TOT (DaKT, 4TO Cpelu PYKOBOJILEro COCTaBa IOXKapHOM OXpaHbl CTpaHbl Bcerzaa ObuIo
MHOT'0 BBIITYCKHUKOB y4€0OHOI'O 3aBE/ICHUS.

Cerogns ¢enepaabHOe TIOCYJapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE —YUPEKICHHUE
BeIcIiero obpaszoBanus «Cankr-IlerepOyprckuii yHuBepcuTeT [ OCYIapCTBEHHOM MPOTHBOMOKAPHOU
ciyx661 MunucrepctBa Poccuiickoil deaepannu 1o jenam rpaxJaHcKol 000pOHbI, Ype3BbIYaHBIM
CUTyallMsIM U JIMKBUJAUUU IOCJHEACTBUM CTUXUNHBIX O€JICTBUNH» — COBPEMEHHBIH HAay4HO-
o0pa3oBaTeNbHBI  KOMIUJIEKC, HHTETPUPOBAHHBIE B  POCCHIICKOE M  MHpPOBOE  HAay4HO-
00pa3oBaTeNbHOE MPOCTPAHCTBO. YHHUBEPCHUTET MO pa3HbIM (GopMaM OOy4YeHHS — OYHOH, 3a04HOM
Y 320YHOM C MIPUMEHEHUEM JIMCTAHIIMOHHBIX TEXHOJIOTHIA — OCYLIECTBIIET 00yueHue 1o 25 mporpaMmam
CPEIHET0, BBICIIETO 00pa30BaHUs, a TaKXKe IMOATOTOBKY CHEIHMAIMCTOB BbICIIEH KBalU(UKAIUU:
JOKTOPAHTOB, aJBIOHKTOB, aCMHUPAaHTOB, a TAK)KE OCYILECTBISET NEPENOATOTOBKY M IOBBIIICHHE
kBanuukanuu cneruanictoB 6osee 30 kareropuit corpynankoB MUC Poccun.

HauanbHuk yHHBepcuTeTa — TIeHEepasl-JIEHTEeHaHT BHYTPEHHEH CiyxObl, KaHIuAaTr
SKOHOMMYECKUX HayK UmxukoB Dayapn Hukomnaesuu.

OCHOBHBIM HalPaBJIEHUEM JIEATEIBHOCTU YHUBEPCUTETA ABJIACTCA MOATOTOBKA CIIELUAINCTOB
B pamkax creuuaibHoctu «[lokapHas Oe3omacHoCcTbY». BMecte ¢ TeM, opraHu3oBaHa MOATOTOBKa
U 1O JPYrUM CIEHUaIbHOCTAM, BOCTpeboBaHHBIM B cucteme MUYC Poccun. D10 cnenuamucTsl
B 00JIaCTH CHCTEMHOTO aHajMu3a W YIpaBJIEHUS, 3aKOHOJATEIbHOTO OO0ecleyeHus: U IPaBOBOTO
perynupoBanust nesrenbHoctd MUC Poccun, NCUXONOrMM pUCKAa U Ype3BbIYAWHBIX CUTYalluH,
HSKOHOMHUECKOW Oe3omacHocTH B mnoapasaeneHusx MUC Poccun, mnoxkapHO-TEXHUYECKOH
SKCIIEepPTU3bl U Jo3HaHUs. [lo MHHOBAIMOHHBIM MTPOrpPaMMaM MOATOTOBKH OCYIIECTBIISIETCS] O0yueHue
CMELUAIKCTOB TIO crienuanu3anusM «PykoBOJICTBO MpOBEIEHHEM ClIacaTeNIbHBIX ONepanuid 0coooro
pucka» u «lIpoBeneHne upe3BbIUAWHBIX TYMaHUTApHBIX OIEpalMil» CO 3HAHHEM HHOCTPAHHBIX
A3BIKOB, a TAKXe IOJArOTOBKA CIELUUAIMCTOB Ul BOCHU3HMPOBAHHBIX IOPHOCIACATENIBHBIX YacTel
10 CIEUANIBHOCTH «I 'OpHOE IEI0».

[IIupoTa Hay4YHBIX MHTEPECOB, BBICOKUH MNpodeccCHOHaNN3M, OOJBIION OIMBIT HAay4yHO-
MEJarOTUYECKON JIESITEIbHOCTH, BIIAJIEHUE COBPEMEHHBIMM METOJAMH HAy4YHBIX MCCIIEOBAaHUN
MO3BOJISIIOT  KOJUIEKTUBY YHMBEPCHUTETAa IPEYMHOXKATh HAy4YHBIH M HAy4YHO-TIEJArOrMUECKU
MOTEHIIMaJ By3a, 00ECIeurBaTh HEMPEPHIBHOCTh U MPEEMCTBEHHOCTh 00pa30BaTEIbHOIO IMpoliecca.
CerosiHs B YHHMBEPCHUTETE CBOM 3HAHMS W OTPOMHBIN OIBIT MEpeAaroT: / 3aciy>KEHHBIX JesTelnei
Haykn Poccuiickoit ®enepaunu, 11 3aciykeHHbIX paOOTHUKOB BbICHIEH IKOJbl Poccuiickoit
@enepanun, 2 3aciayXeHHBIX lopucra Poccuiickoit dexepanuu, 3aciyXeHHbIE H300peTarenu
Poccuiickoit ®Pepepanmn w1 CCCP. TloarotoBky cCHenuaaucTOB BBICOKOW KBalU(pUKAIAU
B HACTOSAIIEE BpEeMs OCYIIECTBISIOT 56 TOKTOPOB Hayk, 277 KaHIUAATOB Hayk, 58 mpodeccopos,
158 poreHToB, 12 akageMHUKOB OTPACIEBBIX aKaAEMHUU, 8 YJIECHOB-KOPPECHOHAEHTOB OTPACIEBBIX
aKaJeMuil, S5 cTapmMX HayyHBIX COTPYAHHUKOB, 6 TIOYETHBIX paOOTHHUKOB  BBICIIETO
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npodeccuoHambHOro obpasoBaHusi Poccuiickoit  ®enepanuu, | moueTHsIi paOOTHUK HAyKH
u TexHuku Poccuiickoit deneparuu, 2 modyetHsix pagucra Poccuiickoit deneparmu.

B cocrase yHuBepcurera:

— 32 xadeapsr;

— VHCTUTYT 6€30MacHOCTH JKU3HEACATEIbHOCTH;

— MHCTUTYT 320YHOTO U JUCTAHIIMOHHOTO 00Y4EHUS;

— MHCTUTYT HPaBCTBEHHO-NIATPUOTUYECKOTO U ICTETUYECKOTO Pa3BUTHS;

— UHcTtutyT npodeccruoHanbHON NOTOTOBKH;

— MHCcTuTyT pa3BuTus;

— HayuHo-uccnenoBarenbCKkuil HHCTUTYT NEPCHEKTUBHBIX MCCIEAOBAHUI U MHHOBALIMOHHBIX
TEXHOJIOTHI B 00J1aCTH 0€30I1aCHOCTH JKU3HENESATCIIbHOCTH,

— JlalbHEBOCTOYHAS TTOXKapHO-cHacaTenbHas akageMus — punnan yausepeurera (IBIICA);

— ATh (aKyabTETOB: (PaKyIbTET MHKECHEPHO-TEXHUUECKUH, (haKyIbTeT IKOHOMHUKH U TpaBa,
(dakynbTeT MOATOTOBKM KaJpoB BbICIHICH KBadu(uKaluuu; (PakyabTeT MOXKapHOH O0e30MacHOCTH
(mogpaznmenenune JIBIICA); dakyapTeT MONMOJHUTEIBHOTO MPO(HECCHOHATBLHOTO O00pa30BaHHMS
(mompaznenenue JIBIICA).

Wuctutyr  0€30macHOCTH  JKM3HEICSATEIBHOCTH  OCYIIECTBISET  00pa3oBaTEIbHYIO
NesTeNbHOCTh 10 TMpOrpaMMaM BBICHIEr0 00pa3oBaHUS IO JOrOBOpaM OO0 OKa3aHWU IUIATHBIX
00pa3oBaTENbHBIX YCIYT.

[TpuoputeTHBIM HampapieHHeM B paboTe MHCTUTYTa 3a04HOTO U JTUCTAHIIMOHHOTO OOY4EHUs
SBJISIETCS IOATOTOBKA KaJpOB HayallbCTBYIOLIETO COCTaBa JJIsl 3aMEIICHHs] COOTBETCTBYIOIIMX
noJbKHOCTEH B oapasnenenusx MYUC Poccun.

WHCTUTYT pa3sBUTHS peanu3yeT JOMOJIHUTENbHBbIE MPO(ECCHOHAIBHBIE IMPOrPAMMBI
[0 TIOBBIIICHUIO KBaTU(pUKALUU U MPOo(ecCHOHANBHON MEepenoAroToBKE B paMKaxX BBITOJIHEHUS
rocynapcrBeHHoro 3akaza MYC Poccun [uisi cCOBEpILIEHCTBOBAHMS M Pa3BUTHSI CUCTEMbI KaJpOBOTO
obecrieyeHus, a TaKXKe Ha JIOTOBOPHOIT OCHOBE.

HayuHo-uccnenoBaTenbckuii HHCTUTYT MEPCHEKTUBHBIX HCCIEAOBAHUNA M HMHHOBAIIMOHHBIX
TEXHOJIOTUH B  00JacTH  O€30MacHOCTH  JKU3HEAEATENbHOCTH  OCYIIECTBIISICT — peau3aluio
roCy/lapCTBEHHONM HAyYHO-TEXHUYECKON IOJUTHKH, H3YyYE€HHE M pElIeHHE HayYHO-TEXHUYECKHX
npo6aeM, HHPOPMALIMOHHOTO U METOAMYECKOro oOecredyeHns: B 00JIacTH MOKapHOI 0€301MacHOCTH.
OcHoBHble HampaBieHust JestenbHocTd HUWM: opraHu3zanimoHHOE M Hay4yHO-METOAMYECKOE
PYKOBOJICTBO CYyJ€OHO-3KCIIEPTHBIMU YUPEXKIECHUSAMH (eliepanibHOi MPOTUBOMOXKAPHON CITyXKOBI
MUYC Poccun; ceprudukanus NPOAYKIMM B 00JIACTH MOXAapHON 0€301acHOCTH; MpPOBEICHHE
UCTBITAHUN M pa3paboTKa Hay4YHO-TEXHHYECKOM MPOJIYKIHMU B OOJIACTH IMOXKapHOH 0e30MmacHOCTH;
MIPOBEJICHUE pAcueTOB I0KAPHOTO PHCKAa M PACUYETOB JAMHAMUKHM IOXKapa € MCIOJIb30BaHUEM
KOMIIBIOTEPHBIX ITPOTPaMM.

@®akynpTeT  MHKEHEPHO-TEXHUYECKHH  OCYLIECTBIIET  MOJATOTOBKY  CHEIHAINCTOB
no cnenuaigbHOCTsIM:  «[lokapHas — Ge3omacHocTh»  (cmenmanuzanuu:  «lloxkapoTymieHuey,
«l"ocygapCTBEHHBIN MOXApHBIA HaA30p», «PyKOBOJICTBO MPOBEICHHEM CHAcaTEIbHbBIX OIEpaluil
ocoboro pucka», «lIpoBeneHne upe3BBIYAHHBIX T'yYMAaHUTapHBIX omnepauuity), «CynebHas
9KCIIEPTHU3a», 10 HAIIPaBJICHUSIM NMOATrOTOBKH: «CHUCTEeMHBIN aHallu3 U yrpaBieHue», « TexnocdepHas
0€30IaCHOCTb.

@dakynpTeT HAKOHOMHUKM M  TpaBa  OCYHIECTBJISET  IOATOTOBKY  CIEIUAINCTOB
no cnenuaibHocTsM: «[IpaBoBoe oOecneueHne HanMOHAIBHOW Oe3omacHocTH», «lloxkapHas
6e3omacHocThy (crenumanuzanus «lloxapHas 06e30mMacHOCT OOBEKTOB MHMHEPAIBbHO-CHIPHEBOTO
KomIuiekcay), «CyneOHas skcnepTu3a», «['opHOe J1eno» M 1O  HalpaBICHUSM IOJITOTOBKH
«Texnocepnas 0ezonacHOCTb» U «CUCTEMHBIN aHAJINU3 U YIIPABICHHUEY.

@dakynbpTeT MOATOTOBKM KJpPOB BBICHICH KBaJU(PHUKAIMU OCYILECTBISET IMOATOTOBKY
JOKTOPAHTOB, a/IbIOHKTOB, aCIIMPAHTOB 110 OYHOM U 3a04HOU (hopmMaM 00yUeHHs.

YHUBEpPCUTET MMEET MpPEICTAaBUTENhCTBA B Topojax: Beibopr (JlemumHrpanckas o0IacTs),
Boeiterpa, Topsumit Kmrou (KpacHomapckuii  kpait), Mypmanck, IlerposaBoack, Ilsturopck,
Cesactrononb, CtpexeBoii, CrIkThIBKap, TromeHb, Yda; NpeacTaBUTENbCTBA YHUBEPCHUTETA
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3a pybexom: Anma-Ata (Pecnybnmka Kazaxcran), baky (AszepOaiimxanckas Pecrmybnuka), bap
(Yepnoropwusi), r. Hum (CepOus).

OOmee KOMMYECTBO OOYYAIOUIMXCS B YHMBEPCHTETE IO BCEM  CIEIHAIBHOCTSIM,
HampaBJICHUSIM TMOJATOTOBKU, CpeaHeMy oOiemy oOpazoBaHuio cocrabiser 7 057 dyenoBek.
Esxeronnblii Binyck coctasisieT 6osnee 1 100 cniennanucTos.

B yHuBepcuTeTe aeHCTBYeT JBa JUCCEPTALMOHHBIX COBETAa IO 3alIUTE JAMCCEpTalUl
Ha COMCKaHHME YUEHOM CTENEHH JI0OKTOpa M KaHI11aTa HayK I10 TEXHUYECKUM U 3KOHOMUYECKUM HayKaM.

E>xeronHo yHHMBEpCHUTET MPOBOAUT HAYYHO-TIPAKTHYECKHE KOH(PEPEHLIUH Pa3IUYHOTO
ypoBHsi: Becepoccuiickyto HayyHO-TIpakTHdeckyto KoH(pepenuuto «CepBuc 6ezonacnoctu B Poccuu:
OMBIT, MPOOJIEMbl U MEPCHEKTUBBI», MEXIYHAPOIHYI0 HAYYHO-IIPAKTUYECKYI0 KOH(MEPEHIIHIO
«IloaroroBka KajpoB B CUCTEME MPEAYNPEKACHUS M JUKBUIALUU IOCIEACTBUNA Ype3BbIYANHBIX
cutyanuit». CoBmectHo ¢ CeBepo-3ananubiM otnaeneHueM Hayunoro Coera PAH mo ropenwmto
u B3pbIBY, Poccuiickoli akanemueil pakeTHbix u aptuiuiepuiickux Hayk (PAPAH), banruiickum
rocyapcTBeHHbIM TexHudeckuM yHuBepcuteroM «BOEHMEX» um. J[.®. YctuHoBa u Poccuiickoit
ceknuerd  MeXIyHapogHOTO HWHCTUTYyTa TOpeHHss Ha 0a3e yHUBEPCUTETa  IPOBOIHUTCS
MexnyHapoanas Hay4HO-IIpaKTHYeCKasi KOH(epeHIIHs «KomnuekcHas 0€30MacHOCTb
u (usmueckas 3ammray. Taxke YHUBEPCHUTET NPUHUMAET AKTHBHOE ydYacTHE B OpraHU3alUU
u nposeaennu Beepoccuiickoro ¢popyma MUC Poccun u oOuiectBeHHbIX opranu3anuii «O01ecTBo
3a 6€30MacCHOCTb.

VYHUBEpCUTET €XKETroJHO MPUHUMAET y4yacTUEe B BbICTaBKax, opraHu3oBaHHbix MUC Poccun
U JpYTMMU BEIOMCTBAMM M OpraHu3alusMU. TpagulMOHHO OOJBIIMM HHTEPECOM II0JIb3YETCs
BBICTABOYHAs JKCIO3UIUS YHHBEpCUTETa Ha MEXIyHapOIHOM CalloHE CpEeACTB oOOecredyeHus
6e3onacHoctn «KomriekcHast 6e3omacHOCTbY, llerepOyprckoM MeEXTyHApOAHOM SKOHOMHYECKOM
dbopyme, MexnyHapoaHoMm dopyme «ApKTHKA: HACTOsAIIEE U Oy TyIIee).

MexnyHapoiHas JA€STEIbHOCTb By3a HallpaBJI€HAa HAa BCECTOPOHHIO HHTErpalUio
YHUBEpPCUTETa B MEXJIyHapoAHOe 0Opa3oBaTesIbHOE MpOCTpaHCTBO. Ha ceroaHsmHuii MoOMeHT
YHUBEPCUTET UMeEeT 18 NeHCTBYIOINX COTJIAIEHUH O COTPYAHUUYECTBE C 3apyOeKHBIMU yUEOHBIMU
3aBEICHUSIMU M OpPraHU3alUsMHU, CPENM KOTOPBIX LIEHTPBI MOJATOTOBKHM IIOXKAPHBIX M cracaTesei
I'epmanun, KHP, ®@panuun, OunissHany.

B  yHuBepcurere oOyyaroTcsi HMHOCTpaHHBIE KypCaHTBl U3 4YHCIAa COTPYAHHUKOB
lNocynapctBenHoit mpotuBonoxapHoit ciyx061 MUC Keipreizckoit Pecnyonmuku u  Komwurera
no upe3BblyaiiHbIM cuTyanusM MBJ[ Pecny6nuku Kazaxcran B mpepenax KBOT Ha OCHOBaHHUM
MEKIPABUTEIbCTBEHHBIX COTJIAIEHUN W noctaHoBieHus [IpaBurensctBa Poccuiickoit deneparuu
ot 7 pexabps 1996 r. Ne 1448 «O moaroroBke auil O(UIEPCKOTO COCTaBa M CIELUATIUCTOB JUIS
MIPaBOOXPAHUTENbHBIX OpPraHOB W TaMOXXEHHBIX CiIyk0 rocyaapctB — ywactHukoB CHI
B 00pa30BaTeNIbHBIX YUYPEXKJIEHHUSX BbICIIEro mnpodeccuoHanbHoro obpasoBanus Poccuiickoii
®enepaunn». B Hacrosiee Bpemst B yHuBepcurere npoxoadar ooyuyenue 30 corpynnuko Komurera
1o upe3BblYaiiHbIM cutyarusam MBJI Pecniy6nnku Kazaxcran u 15 cotpyanukoB MUC Keipreizckoit
PecriyOnuku.

B cooTBeTcTBUM C JBYCTOPOHHHUMH COTJIALICHUSMH YHUBEPCUTET OCYLIECTBISET 00ydeHHe
[0 MporpaMMaM IMOBbIIIEHUs KBaduukauuu. PerynsipHo mpoxoast oOydyeHUE B YHHUBEPCUTETE
cnenuanuctel Poccuiicko-CepOCKkoro TrymMaHUTapHOro IeHTpa, Poccuilcko-apMsSHCKOTo IEHTpa
TYMaHUTapHOTO pearupoBaHus, MexayHapodHOW OpraHu3alnuu rpaxiaaHckoit oboponst (MOI'O),
MunucrepctBa HeGTu Mcnamckoit Pecniy6nuku Mpan, moxxapHo-criacaTesIbHBIX CiIy:k0 OUHISIHANY,
Tynwuca, Pecnyonuku Kopest u npyrux crpaH.

[IpenogaBaTtenu, KypcaHTbl M CTYAEHTbl YHHBEPCUTETA MMEKOT BO3MOXKHOCTH IPOXOJIUTh
CTaXXHMPOBKY 3a pyOexkoM. 3a MocieHee BpeMsl CTAKUPOBKU JUI NMPOdeccCOpCKO-TPEnoaaBaTeIbCKOro
COCTaBa M OOy4alOUIMXCSl B YHUBEpCUTETE ObUIM opraHu3oBanbl B ['epmanun, Cepoun, OuHIsHIMH,
[IBenuu.

B yHuBepcuteTe MMEIOTCS BO3MOXKHOCTH Ul TOBBIINIEHHS YPOBHS 3HAHUS aHIVIMKHCKOIO
si3pika. OpraHM30BaHO OOYYEHHE TI0 MPOrpaMMe JIOTIOTHUTELHOTO MPO(EeCCHOHATBHOTO 00pa30BaHMs
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«IlepeBomunk B cepe mpodeccHoHaNbHON KOMMYHHKAIMM» CTYICHTOB, KYpCAaHTOB, aJbIOHKTOB
U COTPYJHHUKOB.

KommbroTepublit  mapk  yHUBepcuTera  coctaBiser  Oomee 1200  emmnun.  [na
nH(pOpMalMOHHOTO obecrieyeHUs: 00pa30BaTENIbHON  JESATENbHOCTH (PYHKIMOHUPYET €AMHAS
JOKaJbHAast CeTh C JOCTYIIOM B DJCKTPOHHYI0 HH(POPMALMOHHO-00pPA30BATENbHYIO CpEeay
YHUBEPCUTETA, CIPaBOYHO-NpaBoBYI0 cucreMy «Koucynprantllitocy, cucremy «AHTHUILUIaruaT.
KommnbroTepHpie Kiacchl MO3BOJSAIOT oOydaromumcs paborate B ceth MHTEpHET, C MOMOUIBIO
KOTOpOl 0OecriednBaeTcsl BHIXOJ Ha POCCUIICKUE U MEXAyHapoaAHble MHPOPMAIIOHHBIE CAlThI, YTO
MO3BOJISICT 3HAYUTEIBHO PACHIMPUTH BO3MOXKHOCTH y4eOHOT0, y4eOHO-METOAMYECKOTO W HAy4YHO-
METOJIMYECKOT0 Mpoliecca.

Hapacraromass cioKHOCTb M KOMIUIEKCHOCTh COBPEMEHHBIX 33Jay 3aMETHO IOBBILIAKOT
TpeOOBaHUSI K OpraHu3zanuud oOpazoBaTenbHOro Impoiecca. CeroiHs YHHMBEPCUTET peallu3yeT
pOrpamMMbl 00y4EHUS C IPUMEHEHHEM TEXHOJIOTHI JUCTAaHIIMOHHOTO O0Y4YEHUSI.

bubnuorexka yHUBEpPCHTETa COOTBETCTBYET BCEM COBPEMEHHBIM TpeOoBaHUSM. DOH/bBI
OuOIMOTeKH YHUBEpCUTETa COCTaBIOT Oosnee 350 700 5SK3eMIUIAPOB JHUTEpATyphl IO BCEM
oTrpacisaM 3HaHuUH. OHU uUMEIOT HHPOPMAIMOHHOE OOecleyeHrne U OOBEIUHEHBl B EIUHYIO
JIOKaJbHYIO CeTh. Bce mporecchl aBTOMATU3WMPOBAaHBL. Y CTAaHOBJIEHAa OMOJMOTEYHAsT Mporpamma
«Upbuc». B OubnmuoTexe OCylIeCTBISETCS SJCKTPOHHAS KHHUTOBBIJA4a. DTO JAeT BO3MOXKHOCTD
B KpaTyaiime CpOKH JOBECTH KHUTY JI0 MOJIb30BATEIIS.

Yutanbable 3aibl (0OmMH W mpodeccopcKuii) OMOIMOTEKH OCHAIICHBI KOMIThbIOTEpaMH
¢ BeixogoM B HWutepner, Wutpaner, HIUYKC wu nokambnyio cets yHuBepcutera. Cosznana
1 QYHKIIMOHUPYET ONEeKTpOoHHas OuOIMOTEeKa, OHA WHTETPUPOBAHA C JIIEKTPOHHBIM KaTaJlOTOM.
B cern Hurtpaner paboraer Enmnas BemoMmcTBeHHAss dekTpoHHas OuOimoreka MUC Poccuw,
o0benuHsomas ouonnorexu cucreMsl MUC Poccumn.

B Dmnekrponnoit OuOmmoreke onuppoBaHo 2/3  y4eOHOTO © HaydyHOro (POHIOB.
K onextpoHHO#l Oubnmoreke moAKIOYeHbl: JlanbHeBOCTOUHBIA Quiauan u  OuOIMOTEKa
ApKTHYECKOr0  cracareiabHOro y4yeOHO-HaydHoro 1eHTtpa «Beiterpa». HWmeercs nocrtyn
K [Ipesunentckoii 6ubmuoreke um. b.H. Enpimna. 3akmouensr qoroBopsl ¢ 9bC [PRbooks n 3bC
«Jlanp» Ha mMonb30BaHME M MNPOCMOTP Y4eOHOM M HAyYHOW JUTEpaTyphl B DJIEKTPOHHOM BUJIE.
Nwmeercs 8 000 Touek nocryma.

B ¢onnax 6ubnmnorexkn HacuuThiBaetcs Oonee 150 3Kk3eMIIIPOB pEeAKUX U LIEHHBIX U3/1aHUM.
bubnuoreka pacnonaraer ©OoraTeiM (OHAOM MEPUOAWYECKHX H3JAHMM, MX YHCIO COCTaBISET
8 121 sx3emmisip. Ha 2019 1., B COOTBETCTBUH C TpeOOBaHHUSIMH (PeIePATBHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAapTa, BelMcaHo 80 HaMMEHOBAHUM >KypHAJIOB U raszeT. Bece nmocrtynatommue
MEPUOINIECKHUE U3/IaHUs PACTTUCHIBAIOTCS OMOIMOTpadoM B SJIEKTPOHHBIX KaTajlorax M KapTOTEKax.
W3nanus mnepuoinMyeckoil medaTth akTHUBHO MCIOJB3YIOTCS YUTATENsIMU B y4eOHOW M HaydHO-
ucclenoBaTenbckoi aedarenbHoctu. Ha Gasze OuOnmorexku co3gaHa mpodeccopckas Oubimorexa
u npodeccopckuii kiryd By3a.

[Monurpaduyeckwii [EHTp  YHUBEPCHUTETAa OCHAIIEH COBPEMEHHBIM  THUMOTPadCKUM
00OpyZI0BaHUEM JUIsl TIOJIHOLIBETHOW TM€YaTH, IMO3BOJSIONIMM OOecreyuBaTh HE TOJBKO 3aKasbl
Ha TICYATHYIO TPOAYKIIMIO YHUBEPCUTETA, HO W CIMHBIN IUIaH M3TOTOBJICHUS MEYATHON TPOTYKIHH
MUYC Poccun. VYHHBepcHTET H31aeT 8§ HAy4YHBIX KYPHAJIOB, MYOJIMKYIOTCS MaTepuaibl psjaa
MEXIYHAPOAHBIX ¥ BCEPOCCHHCKHAX HAYYHBIX MEpONPHUITHH, COOPHHKH HAYYHBIX TPYIOB
npodeccopcKo-TNpenoaaBaTeabCKoro cocTraBa YHUBEPCUTETA. Nznanus YHUBEPCUTETA
COOTBETCTBYIOT TpeOOBaHMSIM 3aKOHOJATenbCcTBa Poccuiickoit ®Deaepanuu W BKIFOYCHBI
B DJIEKTpOHHYIO 06a3y HayuHoil anexTpoHHOM OnbOanoTexu st onpeaeneHus Poccuiickoro nHaekca
HAYYHOTO ITUTHPOBAHUS, a TAK)Ke UMEI0T MexnyHapoaabiid nHaekc (ISSN). Hayuno-ananntudeckuit
KypHan «lIpobrmembl ympaBineHHs pUCKaMH B TexHochepe» U dIeKTpoHHbIH «HaydHo-
aHanutuyeckuil xypHan «BectHuk Cankrt-IlerepOyprckoro ynuBepcurera ['TIC MUC Poccumn»
BKJIIIOYEHBl B YTBEPXKACHHBIM pelleHueM Beicmiei arrectanquoHHod komuccun «llepedyens
PELEH3UPYEMBIX HayUHBIX JKYpHAJIOB, B KOTOPBIX MYOJHKYIOTCS OCHOBHBIE HAy4YHBIE PE3YJIbTaThl
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JUCCepTallMi Ha COMCKAHHME YYCHOM CTEIECHM KaHIWMJaTa HayK, Ha COUCKAHME YYEHOM CTEIEHU
JOKTOPA HAYK».

KypcanTsl yHuBepcHTETa MPOXOIAT OOydeHHE O MpOorpamMMe NEepBOHAYAIBHOW MOJATOTOBKH
cniacaresnei.

Ha ©6a3e Cankr-IlerepOyprckoro yHuBepcutera [ oCyqapCTBEHHON MPOTHBOIIOKAPHOM
ciyx061 MUC Poccun 1 urons 2013 r. otkpeiT KageTckuii moxapHo-criacaTeabHbIH KOPITYC.

Kagerckuii  moxapHO-cnacaresibHbli  KOPIYC  OCYIIECTBJISET  MOATOTOBKY  KaJer
1o 0011e00pa3zoBaTeNbHBIM MIPOrpaMMaM CpeIHEro oOIIero oOpa3oBaHUs C YYETOM JOMOJHUTEIbHBIX
oOpazoBarenbHbIX MporpaMM. OCHOBHBIE OCOOCHHOCTH JEATEIBHOCTH KOpPITyca — MHTEIEKTyalbHOE,
KyJIbTYpHOE, (U3UYECKOE M JIyXOBHO-HPAaBCTBEHHOE pa3BUTHE KaJeT, MX aJanTalus K KU3HU
B OOIIIECTBE, CO3JaHHE OCHOBBI JUIS TOATOTOBKM HECOBEPIIECHHOJETHUX TPaXKIAAH K CIIY)KEHUIO
OreyecTBY Ha MONpPUILE TOCYJIAPCTBEHHOW TPaXXIaHCKOW, BOEHHOM, NPABOOXPAHUTEIILHON
Y MYHHIIUIIATBHOM CITY>KOBI.

B ynuBepcurere Oonblioe BHUMaHHE yaensercs crnopTy. Komanapl, cocTosiue
13 IpEenojaBaTeNeil, KypCcaHTOB M CIIyIIATEIEH, — MOCTOSHHBIE YYACTHUKM Pa3JIMYHBIX CIIOPTHUBHBIX
TYpHHUPOB, MPOBOJUMBIX Kak B Poccum, Tak u 3a pyOexxoM. CiymaTenu U KypCcaHThl YHHBEPCUTETA
SIBJISIIOTCA WwieHaMu cOopHbIX koMan 1 MUC Poccun o pa3nuyHbIM BUAAM CIIOPTAa.

JesTenbHOCTh KOMaH/Abl YHUBEPCUTETA MO noxkapHo-npukiaanomy cropty (I1I1C) Bxirouaer
B cebs ydacTe B yemmuoHartax Poccum cpenu By30B (3UMHHA M JIETHHUI), B 30HAJIBHBIX
COpeBHOBaHMAIX M yemnuoHate Poccum, a Takke mpoBeneHue Oecell U KOHCYIbTALMNA, OKa3aHHUE
IIPAaKTUYECKOW IOMOIIM FOHBIM IIOKApHBIM KaJeTaM M CIacaresiM IIPHU IPOBEIECHUH TPEHUPOBOK
o TII1C.

B yHuBepcutere co3znaH cnopTHBHBIN Ki1yO0 «HeBckue JbBbI», B COCTaB KOTOPOIO BXOJAT
KOMaH/Ibl 110 TIO’KapHO-MPUKIIAJTHOMY U aBAPUHHO-CIIACATEIIbBHOMY CIIOPTY, XOKKEH0, aMEPUKaHCKOMY
¢byrboiy, BoNEHOOTYy, OackeT0OIy, CHIOBBIM €IMHOOOpCTBaM | Ap. B coctaBe COOPHBIX KOMaH]I
YHHUBEPCUTETA — YEMITHOHBI U IIPU3EPBI MUPOBBIX IIEPBEHCTB U MEXKYHAPOIHBIX TYPHUPOB.

KypcanTel M ciymarenu HMMEIOT IPEKPAaCHbIE BO3MOYKHOCTH JUISl IIOBBIIIEHUS CBOETO
KYJIBTYpPHOTO YpPOBHS, pa3BUTHs TBOPYECKMX CHOCOOHOCTEHl B CO3JaHHOM B YHHUBEPCHUTETE
NHcTuTyTE HPABCTBEHHO-NIATPUOTUYECKOTO M ICTETUYECKOTO Pa3BUTHUs. TBOPUECKMI KOJIJIEKTHB
YHHUBEPCUTETA NPUHUMAET aKTUBHOE y4acTHE B BEIOMCTBEHHBIX, TOPOJACKHMX M YHHUBEPCUTETCKUX
MEPOINPHUATHUAX, HAMNPABICHHBIX HA JCTETUYECKOE W MNATPUOTUYECKOE BOCIUTAHHUE MOJIOJIEHKH,
a Tak)Ke 3aHMMAaeT NPHU30BBIE MECTa B KOHKYpCax, IPOBOAMMBIX Ha YPOBHE YHUBEPCHUTETA, ropoja
u MUC Poccun. Ha kaxaoMm Kypce opraHu3oBaHa padoTa MO CO3/IaHUIO U PA3BUTHIO TBOPUYECKUX
O0bEIMHEHNH MO pPA3TUYHBIM HANpaBICHUSAM: CTYAMS BOKana, CTyAHs TaHLEB, KIyO BecelbIX
Y HAXOA4YMBBIX. ISl KYpCaHTOB M CTYJEHTOB JEHCTBYET CTYAMS OPATOPCKOI0 MCKYCCTBA, KOMAaHAA
TEXHUYECKOIo 00ecrevyeHus, {yXOBOH OpKecTp.

Ha Ttepputopun ydebHoro 3aBeneHusi cozmaercss myseid ucropuu Cankr-IlerepOyprckoro
yauBepcutera I'TIC MYC Poccum, B KOTOpoM oOydaromecs M COTPYAHMKH, a TakXe T'OCTH
YHUBEPCUTETA CMOTYT IO3HAKOMHUTHCS CO BCEMHU JTAallaMU CTAHOBJIEHHS Y4E€OHOTO 3aBEICHHS —
OT KYPCOB IIO’KapHBIX TEXHUKOB /10 YHUBEPCUTETA.

B Canxr-IlerepbyprckoM yHuBepcuteTe ['ocyqapCTBEHHOM NPOTUBOIMOKAPHON CITYKObI
MYC Poccum cozmaHbl Bce YCIOBHS Ml MOJTOTOBKH BBICOKOKBAJM(UIIMPOBAHHBIX CHEIMAINCTOB
Kak 1715 ['ocyaapcTBeHHOM MPOTUBOIIOKApHOM CiTykO0bI, Tak U B 1enoM s MYC Poccun.
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PROBLEMS AND PROSPECTS
OF FIRES PREVENTION AND SUPPRESSION

THE EFFECT OF THE TYPE OF FUEL USED THE RESULTS
OF THE FIRE TEST

A.D. Golikov; E.Yu. Cherkasov; S.A. Domrachev.
Saint-Petersburg university of State fire service of EMERCOM of Russia

The article is devoted to the actual problem of the influence of the type of fuel used on the results
of tests for fire resistance. The results of the calculation of the effect of the degree of blackness of the flame
on the fire resistance of the steel structure by the criterion of loss of bearing capacity under the influence
of different temperature regimes are presented.

Keywords: fire safety, fire resistance, fire safety requirements, regulatory framework

To establish the possibility of using building structures in buildings, structures, buildings
and fire compartments of a certain degree of fire resistance, building structures are classified by fire
resistance [1]. Compliance with the degree of fire resistance of buildings, structures, structures and
fire compartments and the fire resistance of the building structures used in them is given in table 21
of the Annex to 123- the federal law [1]. Interstate standard 30247.0-94 [2] defines the General
requirements for testing structures for fire resistance. During the test in the test furnaces should
be created a standard temperature regime, characterized by a tracking dependence:

T =T,+345-1g(87 +1),

where Ty — initial temperature; t — time from test start, min.

In [3] additional temperature conditions (hydrocarbon, smoldering and external) for fire
resistance tests of building structures are determined. The temperature regime of the furnaces must
be ensured by burning liquid fuel or gas. The type of fuel is not specified. In the process of testing,
the measured parameter of the medium in the firing chamber of the furnace is the temperature.

The temperature effect on the structure consists of convective and radiant heat transfer.
The degree of blackness of a glowing flame torch consists of radiation, mainly triatomic gases and
solid particles, mainly carbon black [4]. In thermal calculations in metallurgical heat engineering,
the values obtained experimentally are used (table).

Since the values depend significantly on the type of fuel and combustion methods, their
impact on the following values was assessed:

— at the limit of fire resistance of reinforced concrete structures on the loss of thermal
insulation capacity (fig. 1-4);

— at the limit of fire resistance of steel structures on the loss of bearing capacity in the fire
protection of cement-sand plaster (fig. 5A-8A) ;

— at the limit of fire resistance of steel structures for the loss of bearing capacity in fire
protection of mineral wool plates with a density of 100 kg/m3 (fig. 5B—8B).

For the values of the degree of blackness 0.11 (natural gas) — 0.85 (fuel oil, nozzle),
calculations of heating of concrete slabs with a thickness of 40 to 160 mm were carried out, fire
resistance limits for thermal insulation capacity were determined.

For steel structures with fire-resistant cement-sand plaster calculations were carried out
at a plaster thickness of 10-25 mm, with fire-resistant mineral wool plates — with a plate thickness
of 20-50 mm.
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In accordance with paragraph 2.4 [5] for structures protected by fire-retardant coatings and
tested without load, the limit state of the bearing capacity is taken by the temperature of the steel
structure 500 °C.

The values of fire resistance limits were normalized with respect to fire resistance limits
at a degree of blackness of 0,85.

The boundary conditions on the heating surface and the properties of concrete are assumed
in accordance with [6, 7]. Figures 1-4 show the results of calculating the effect of the degree
of blackness of the flame on the fire resistance of the concrete panel according to the criterion
of thermal insulation ability under the influence of different temperature regimes. The black ratio
of the concrete surface is taken equal to 0,63.

Figures 5-8 show the results of calculating the effect of the degree of blackness of the flame
on the fire resistance of the steel structure according to the criterion of loss of bearing capacity
under the influence of different temperature regimes. The ratio of the black surface of the mineral
wool is assumed to be 0,96.

Table. Emissivity of flame torch

Type of fuel The method of burning Black degree, ¢,
Generator gas Two-stage injector burner 0,320
Mixed coke oven gas Burner partial mixing, the air is cold 0,160
Mixed coke oven gas Same burner, air preheated to 390 ° C 0,213
Natural gas Internal mixing burner 0,200
Natural gas External mixing burner 0,6-0,7
Petroleum gas Injector burner 0,25-0,32
Kerosene, fuel oil Nozzle 0,7-0,85

The temperature distributions in the cross section of the structures were determined
by numerical solution of the thermal conductivity equation taking into account the dependence
of the thermal characteristics of the materials on temperature:

Cp% = div(1 - gradT),

where ¢, p, A — specific heat, density and thermal conductivity of the material; A=A+BT; c=D+ET;
A,B,D,E — experimental constants. In the calculation, it was assumed that the design dry.

The boundary conditions of the problem were described by radiant and convective heat
exchange of the surface of structures with the environment:

—AgradT =a, (T, - T, )+s,, - o((T, + 273)* = (T,, + 273)"),

where ¢, =29 Br-m?2-°C? — convective heat transfer coefficient for the heated surface;
enp — the reduced degree of blackness of the system «heating medium — construction surface»;
o — Stefan-Boltzmann constant; T,, T, — surface temperatures of the structure and the gas phase, °C.

The reduced degree of blackness of the system «medium - surface design» is calculated by
the formula:

81—[[, ZTZO,56 ’

gSGJd) gHOB

where ¢, — effective degree of blackness of combustion products; &,,,, — the degree of blackness
of the surface structures.
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of thermal insulation ability on the coefficient of blackness of the flame at the smoldering temperature
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Fig. 1. Dependence of the fire resistance limit of the concrete panel on the criterion of thermal
insulation ability of the coefficient of black flame at the standard temperature of the fire
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Fig. 2. Dependence of the fire resistance limit of the concrete panel on the criterion of thermal
insulation ability of the coefficient of black flame at the hydrocarbon temperature of the fire
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Fig. 3. Dependence of the fire resistance limit of the concrete panel according to the criterion
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Fig. 4. Dependence of the fire resistance limit of the concrete panel on the criterion of thermal
insulation ability of the coefficient of black flame at the temperature of the external fire
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Fig. 5. Dependence of the fire resistance limit of the steel structure on the criterion of loss of bearing
capacity of the coefficient of black flame at the standard temperature of the fire:
A) —fire protection cement-sand plaster;
B) — fire protection with mineral wool plates with density of 100 kg/m®
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Fig. 6. Dependence of the fire resistance limit of the steel structure on the criterion of loss
of bearing capacity of the coefficient of black flame at hydrocarbon fire temperature:
A) —fire protection cement-sand plaster;
B) — fire protection with mineral wool plates with density of 100 kg/m®
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Fig. 7. Dependence of the fire resistance limit of the steel structure on the criterion of loss of bearing

capacity on the coefficient of blackness of the flame at the smoldering temperature of the fire:

B)

A) —fire protection cement-sand plaster;
B) — fire protection with mineral wool plates with density of 100 kg/m®
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Fig. 8. Dependence of the fire resistance limit of the steel structure on the criterion of loss of bearing

capacity on the coefficient of blackness of the flame at the temperature of the external fire:

A) —fire protection cement-sand plaster;
B — fire protection with mineral wool plates with density of 100 kg/m*
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From the results obtained it follows that the use of kerosene and natural gas leads to almost
the same test results (fire resistance limit varies within 6%) under the condition of natural gas
combustion in an external mixing burner. Obviously, since the coefficient of blackness of the flame
may depend on the design features of a particular burner and the composition of the natural gas
used, it is necessary to conduct experimental studies in each case.
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THE SELECTION OF THE ALLOWABLE STRESS WHEN
CALCULATING PROCHNOSTNYM PARTS FIRE-TECHNICAL
EQUIPMENT OF POLYMERIC MATERIALS

A.A. Kuzmin. Saint-Petersburg state technological institute (technical university).
A.A. Kuzmin; T.A. Kuzmina.
Saint-Petersburg university of State fire service of EMERCOM of Russia

It is established that the choice of allowable stresses during the strength calculation of parts of fire-
technical weapons made of polymeric materials requires less certainty than metals. It is proposed to limit
the allowable stress to a value similar to the elastic limit for metals. On the basis of experimental data
obtained for samples from fluoroplast-4 and caprolon, a method for determining the allowable stresses
is formed and restrictions for the allowable stresses in the form of half the creep limit are established.
The proposals on the maintenance schedule of long-term operated parts of fire-technical weapons made
of polymeric materials are formulated.

Keywords: allowable stress, creep limit, safety factor, creep, polymeric materials, service schedule

Polymer materials have long been widely used in construction, engineering, energy,
electronics, medicine and such areas of human life safety as fire. In many samples of fire-technical
weapons, some parts made of polymeric materials (pipelines, tanks, gears, sealing units, etc.) are
subjected to significant power loads. To ensure their reliable operation in a fire, it is necessary
to conduct strength calculations, which requires the formation of an algorithm for reasonable
selection of the allowable stress o. For metals, the value of the allowable stress ¢ is usually taken
as the result of dividing the dangerous (limit) stress o by the safety factor S. As a threat (limiting)
stresses usually take the creep limit o, & strength or endurance o. In this case, the value of the safety
factor S can be determined by a rather complex procedure and depend on a significant number
of factors. But the necessary restriction when choosing the value of the safety factor S
is the fulfillment of the condition: [¢] < @, i.e. the polymer material works in the elastic region and
restores its size when removing the load. This condition seems to be true for the gear drive, sealing
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unit, power structure and many other parts of fire-technical weapons. When calculating parts made
of polymeric materials, it is necessary to consider their visco-elastic properties, which inevitably
manifests itself in the temporary stretching of mechanical processes. This statement is especially
true for the most commonly used polymeric materials: polyolefin, fluoroplasts, polyamides.

Modern researchers have established a stable correlation between the nature of the fracture,
the acting loads, the type of stress-strain state and the results of tests during uniaxial tensile
specimens [4, 5]. In [5] the role of yield stress as a base value in strength calculations is revealed.
Based on the analysis of the processes of flow, in [6] polymer materials are proposed to qualify
as virtually incompressible and to determine the relationship between the values of the yield point
and the modulus of elasticity by the equation:

o 1-2-M
E 6-Q+M) .

where M — poison’'s ratio, M=0,4 for the most commonly used polymer materials.

According to the authors [6] this facilitates the analysis of the results of experiments
conducted in different conditions. In a number of sources [7] it is recommended to proceed from
the yield point with the transition to the concept of «differential reserve coefficient» N:

N=S-K-T-M

where stl‘SZ'S3'S4; K:Kl'Kz'Kg; T=T:T3, M=M1-M, .

Empirical coefficients S, K, T, M must compensate for the incompleteness of knowledge
and consider the operating conditions of fire-technical weapons, the characteristics of the material
used, the types of possible load, the technology of manufacturing parts from polymeric materials
and other factors. Thus, a significant part of modern researchers, as the allowable stress
recommends the use of yield strength, divided by the differential reserve coefficient. However, for
quite a long time the strength calculations of parts made of polymeric materials are usually carried
out on the basis of the visco-elastic properties of polymers [3] and for the production of such
operations, additional information obtained during the formulation of experiments is necessary.
A special need for the results of more in-depth studies arises when calculating the details of fire-
technical weapons made of polymeric materials, which in fire conditions can undergo structural
changes, the impact of thermal and dynamic loads, and at the same time retain the possibility
of a long period of operation. For example, the widely used thermal contact welding affects
the structure of polymeric materials and provokes the appearance of residual stresses. Another
example is the welding grate formed during the welding of polymer pipelines and becoming a stress
concentrator [8]. Possible unevenness in the distribution of stresses on the outer surface
of the adhesive joint of parts made of polymeric materials also requires special attention. However,
in [9] the efficiency of using the method of averaging stresses over the entire contact area is proved
and it is proposed to rely on the value of the maximum shear stresses as a threshold for
the beginning of destruction of the polymer-polymer adhesion compound.

With all the efficiency of welded and adhesive joints, they have such a significant drawback
as continuity, which certainly complicates the possible repair work. Therefore, along with
the flanges in the design process of fire-technical weapons are widely used compression fittings.
Flanges and fittings made of polymeric materials are easy to use, maintain the necessary tightness,
are not difficult in the process of installation of devices and apparatuses. However, both pipelines
and shut-off and control valves require during the design and operation of fire-technical weapons
taking into account the possible relaxation of specific pressures. In [10] the efficiency of using
cross-linked polyethylene and the necessary stability of its quasi-equilibrium relaxation module are
shown, and an algorithm for calculating the relaxation of specific pressures is formulated. However,
the method of selection of ultimate stresses during the strength calculation remains uncertain.
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In [11] proposed to estimate the impact of possible outcomes in the identification of the ultimate
strain, which gives the opportunity to verify the results predict a possible failure, however,
the duration of the tests is limited to 5 minutes, which is not always possible corresponds
to the duration of use of a number of components made of polymeric materials.

On the basis of the duration of operation of the details of fire-technical weapons made
of polymeric materials can be divided into three groups:

— parts subjected to short-term loads: gears, teeth which are under load during engagement,
brake pads, etc.;

— parts subjected to periodic load: elements of the control valves, periodically changing their
position, bearing inserts, the frequency of operation of which depends on the mode of operation
of fire-technical weapons, etc.;

— parts subjected to long-term constant load: seals flange connections, compression fittings,
structural elements, pipeline parts.

Thus, the choice of the value of allowable stresses for parts of fire-technical weapons, made
of polymeric materials, which would guarantee their performance, consider the operating conditions
when working on fire and the specific properties of the materials used at the moment refers to one
of the urgent problems in the formation of methods of strength calculation.

One possible solution may be to combine the classical approach and consider the physical
and chemical properties of polymeric materials, namely the restriction of the allowable stress ¢ such
a value, in which the mode of operation of the polymer material goes into the region of reversible
deformation. For metals, this value is the previously mentioned limit of elasticity and for polymeric
materials — the maximum value of the voltage at which the studied part to restore its size after
the disappearance of the load, but the duration of the experiment must comply with the operating
conditions of fire-technical weapons. For example, the tooth of a flexible wave transmission wheel
is obliged to restore geometric characteristics by the time of the next engagement, and the seal
of the ball valve must restore its size after each turn of the tube [12]. In contrast to the work of shut-
off and control valves on flange connections, fittings, parts of load-bearing structures, there are
no periodic effects, and the operation process takes place under constant loading of parts made
of polymeric materials. These conditions suggest that the installation voltage should not exceed
certain allowable stress values ¢ and at the same time in the designed parts of fire-technical
equipment must be maintained voltage to ensure its performance in a fire.

Considering the above circumstances, experiments were conducted to study the forward
and reverse creep of the most famous and used for the manufacture of parts of fire-technical
weapons of polymeric materials such as fluoroplast-4 and caprolon. The experiments included
the steps of loading the components 1 MPa for PTFE and 10 MPa for caprolon. The duration
of direct and reverse was equal to 60 min. step Size loading liberalise the results of the previously
measured yield or=12 MPa for the PTFE-4 and o1=100 MPa for caprolon. The test results are
shown in figure 1. From the analysis of creep curves, it can be argued that at a stress value
of 7+-8 MPa for fluoroplast-4 and 60 MPa for caprolon, materials do not restore their geometric
dimensions after deformation and thus pass into the region of irreversible deformations and thus
pass from one state to another. The magnitude of these stresses and it is advisable to consider
the limit, but it is necessary to establish a clear criterion for their choice. Such criterion can be
the degree of recoverability K, proposed in [13] and determined by the formula:

£t,)

where &,(2+1,) — reversible (elastic) part of deformation; &(t,) — the creep deformation at the moment
of removing the load; t, — duration of forward and reverse travel.

K =
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A graphic illustration of the proposed approach is shown in figure 2, which implies that
at voltages greater than 0,5 ot for both materials under study there is no restoration of the original
dimensions. It is assumed that the value of the stress at which the return creep for the test sample
of the polymer material does not restore its original size, similar to the elastic limit.

OkoHuYaTeabHas PEKOMEHOaA COCTOUT B YTBCPIKACHHUU, YTO IPCACIbHBIM HAIIPSXKCHUCM
CJIICAYET CHUTaTh PaBHBIM IIPEACITY TCKYUYECTU Gy, , & €CIIU OTCYTCTBYIOT KaKHX-JIH00 JOIIOJIHUTEIIbHBIC
¢bakxTops! K03((UIMEHT 3amaca S MOKHO IPUHATH PaBHBIM 2. B TakoM cityyae [Jisi TOIyCKaeMOro
HanpsHKEHUs JI0JDKHO BBINOJIHATHCS yenoBue:  [af < 0,56,

For stress values satisfying the condition ¢ < 0,15, (figure 2) the effect of incomplete
recoverability can be explained by the process of micro-and macro-irregularities on the surface
of the tested samples, as well as the possible presence of gaps in the test machine. The possibility
of using polymeric materials to create samples of fire-technical weapons at voltages ¢ < 0,15,
it depends on the results of the analysis of operating conditions in a fire. For example, for bearings
bearings in gears, this does not have a significant role. The polymer material is worked out and
the performance will depend on the tribometric properties, but in relation to the provision
of compaction, the presence of excessive forces on the indentation of the surfaces can lead
to an increase in the overall dimensions of the designed unit. Therefore, the principal decision
on the applicability of the polymer material takes the developer.

For parts made of polymeric materials that can be operated for a long period (for example,
in automatic fire protection systems), it is necessary to develop a maintenance schedule that would
consider their properties. For example, with respect to the ball valve Dy100, a relaxation curve
of specific pressures q was formed by the calculation method using the stress-time analogy (curve 1, fig. 3).
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Fig. 3. Graphic dependences of relaxation of specific pressures of the fluoroplastic seal-4:
1 — without step approach of flanges, 2 — with step approach

Under the condition of the initial specific pressure at the approach of the flanges by 0,01
mm is set to 1,75 MPa, then after 108 seconds, this value is reduced to 0,43 MPa. Since
in the calculation of the specific pressure q this value is directly proportional to the product
of the quasi-equilibrium relaxation module E by the value of the convergence of the flanges b, then
to maintain the constancy of the specific pressure value q it is necessary that at each time
the condition E<b=Const. By determining the nature of the time dependence of the relaxation
module, you can calculate the value of additional convergence at any time. If two intermediate
approximations are provided, it is possible to increase the value of the final specific pressure more
than twice at the same values of the initial specific pressures (curve 2, fig. 3). The control
experiment was carried out using a standard ball valve Dy100 for 24 hours. The values of axial
forces and displacements obtained as a result of calculations differed insignificantly from
the experimental values.
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Conclusions: when designing samples of fire-technical weapons with the use of parts made
of polymeric materials, the values of allowable stresses should not be more than half the yield
strength, the maintenance schedule of samples of fire-technical weapons should consider
the relaxation processes in the polymer parts, it is necessary to provide for their gradual loading.
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FIRE SAFETY OF TRANSPORT INFRASTRUCTURE

ANALYSIS OF STATISTICAL DATA ON FIRES ON OIL
AND GAS SECTOR OBJECTS IN THE REPUBLIC
OF BASHKORTOSTAN

A.V. Fomin; F.F. Shakhmanov.
Saint-Petersburg university of State fire service of EMERCOM of Russia.
A.S. Artyomov. Academy of State fire service of EMERCOM of Russia

In order to study the need to improve measures in the field of fire safety at oil and gas facilities,
an analysis of fire statistics in one of the most developed oil and gas regions of the country was carried out.
Based on the analysis of fire statistics in the oil and gas sector in the Republic of Bashkortostan,
a description of the state of fire danger in the oil and gas sector is given. The results of the analysis
determined the directions for further improvement of measures in the field of fire safety of oil and gas
facilities.

Keywords: information analysis, fire statistics, fire safety, oil and gas sector

The oil and gas sector is the base for the Russian economy, it makes the main contribution
to the formation of state revenues. The high role of the oil and gas sector in the Russian economy
requires a systematic analysis of the state of fire safety of facilities in the industry, trends and risk
factors, evaluation of the effectiveness of measures implemented in the field of fire safety. This
makes it possible to identify existing opportunities to limit the probability of fires and to determine
the most effective measures and solutions to reduce the negative impact of hazards.

The Republic of Bashkortostan currently remains one of the largest fuel, energy and
petrochemical regions in the country. The Republican oil refining complex is the largest in Europe.
Figure 1 shows that the Republic is at the intersection of the main oil and gas pipelines.
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In 1989, the Republic of Bashkortostan experienced the largest disaster associated with the
fire at the oil and gas sector, when at the time of the meeting of two passenger trains Ne 211
«Novosibirsk — Adler» and Ne 212 «Adler — Novosibirsk» there was a powerful volumetric gas
explosion. Then 575 people were killed, 181 of them — children, more than 600 people were injured.
The power of the explosion was estimated at 300 tons of TNT. Shock wave broke the glass
in the city of Asha, located 10 km from the crash site. The fire covered an area of 250 hectares.
The cause of the disaster was the leakage of liquefied gas-gasoline mixture from the product
pipeline «Western Siberia —Ural — VVolga region» with a diameter of 720 mm.

Table. Information about fires that occurred at the oil and gas sector of the Republic
of Bashkortostan in the period from 2014 to 2018

Ne Da(';?,ﬁ[:)rljce The nature of the fire The effects of fire
19.05.2014 GRP-2. above-ground gas pipeline JSC . 2
1 Salavat «Gazprom gas distribution Ufa» Fire area 3 m"
09.06.2014 External installation of JSC Synthesis . 2
2 Sterlitamak Rubber. Fire area 5 m
12.07.2014 Shop as-72M, JSC «Meleuzovsky . 2
3 Meleuz mineral fertilizersy» Fire area 15m
4 11.08.2014 OAO ANK Bashneft tank, Fire area 20 m?,
Ufa Ne 1607 tank of gasoline 1 person injured
13.12.2014 Site Ne 1 of JSC ANK Bashneft . 2
5 Ufa the visbreaking plant Fire area 20 m
6 04.03.2015 Ufimskiy LLC Production-oil KC Ne 2 Fire area 9 m?,
district 000 Marginalistic 4 person injured
28.04.2015 - Fire area 49 m?,
! Salavat Refinery plant GO-4 1 person died
8 25.03?61015 BashNIPIneft warehouse Fire area 8 m?
OJSC ANK «Bashnefty installation of
9 07.09.2015 aromaticheskimi carbohydrates. Fire area 2 m?,
Ufa compressor 31GC-312, (compressor) 1 person injured
section 200-300
28.09.2015 JSC «Bashnefty, installation of L 24/7 . 2
10 Ufa gas catalytic production Fire area 5m
08.12.2015 Residential car, OOO «Bashneft- . 2
11 Aurgazinskij district servisnye aktivy cattle» Fire area 3 m
PJSC «Bashneft» branch «Bashneft —
16.03.2016 UNPZ» fire damaged RVS-5000 Ne 270 . 2
12 Ufa section of tank farms of commodity Fire area 408 m
production
31.05.2016 PJSC «ANK Bashnefty, NGDU
13 | Meleuzovsky district, | Ishimbay oil, object of pumping of KSU Fire area 40 m?
Zirgan (end separation unit) «Vedenovka»
16.07.2016 The branch of JSC «Bashnefty, Fire area 300 m?,
14 ' Ufa «Bashneft-Ufaneprexum» setting 6 people died,
«hydrocrackingy 4 person injured
15 23.12.2016 000 «GNHS», the plant «Monomer» Fire area 50 m’,
Salavat 1 person injured
20.01.2017 The branch of JSC ANK «Bashneft»
16 ' U fa «Bashneft- Ufareptexumy, the Fire area 40 m?
installation of a visbreaking
PJSC «Bashneft» branch «Bashneft- . 2
17 03'05 ];2017 UNPZy», group of discharge-loading of Iilreefsrg?] |1r?(l)1rn(; d’
oil products of fuel production P .
CA 1-213/9 No. 2 UPN «Chairmanof», . 2
18 11.01.2018 upng, 000 «Bashnefi-dobycha Fire area 100 m
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According to the Main Department of EMERCOM of Russia in the Republic
of Bashkortostan for five years, in the period from 2014 to 2018, in the oil and gas sector
of the Republic of Bashkortostan there were 18 fires, which killed 7 and injured 11 people (table.).

The dynamics to reduce the number of fires is observed (Fig. 2). However, the changes
in the order of statistical accounting of fires. From 01 January 2019, this trend may change
in the future. For other indicators there is no stable dynamics. The ratio of the number of fires
to the number of victims in the oil and gas sector of the Republic of Bashkortostan (18/18), shows
thaton average for each fire there is one victim.
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Fig. 2. Dynamics of the number of fires, killed and injured on them

The objects of fire oil and gas sector can be divided into 4 groups:

— production facilities (wells);

— storage facilities (tank farms, warehouses);

— oil refining facilities (oil refineries);

— pipeline transport facilities.

The largest number of fires occurred at oil refining facilities (Fig.3), the least fires occurred
at pipeline transport facilities.
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0 .
production facilities storage facilities (tank oil refining facilities pipeline
(wells) farms) (plants) transportation
facilities

Fig. 3. Distribution of fires in their places of origin

Fires in the oil and gas sector, although much less frequent than in other sectors
of the economy of the region, the consequences of them are much larger. The fires that occurred
in the region during this period were mostly local in nature and did not go beyond the facility.
The most common cause of the fire was a leak of oil or gas. The victims were mostly the personnel
of the facility, i.e. high individual fire risk. However, the example of the disaster of 1989 due
to the leakage of oil products shows that if the accident occurs on the pipeline transport and the fire
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goes beyond the object (security zone), i.e. the objects of pipeline transport of the oil and gas
industry are characterized by a high social fire risk.

It should be noted the development of pipeline transport in the Republic of Bashkortostan.
A significant part of the pipeline transport of intrarepublican importance is located by a steel ring,
which unites all the exploited oil producing areas and oil refineries of Bashkortostan, which makes
it possible to regulate the flow of oil to the plants of the Republic and its further supply to the East —
to Siberia and Kazakhstan, to the South — to the Orenburg region, to the West — to the Samara
region, Tatarstan, to the Central part of Russia and beyond. From North-East to West-South-West
passes a large number of oil, gas and product pipelines of large diameter. One of the most powerful
on the territory of the Republic is the corridor Kurgan — Chelyabinsk — Ufa — Almetyevsk.

The main conclusions of the analysis are as follows:

— fires in the oil and gas sector are quite rare, but they can lead to catastrophic consequences;

— the main cause of fires in the oil and gas sector is the leakage of oil or gas from equipment
and pipelines;

— fires occurring at production, oil refining and storage facilities are mostly local in nature
and do not go beyond the facility, but the pipeline transport facilities of the oil and gas sector are
characterized by high social fire risk.

On the basis of the above conclusions, we formulate the purpose of further research
to justify the fire danger of the linear part of the main pipelines located near settlements and
to develop solutions for such areas to reduce the calculated values of social fire risk.

The proposed solutions can be the ranking of the sections of the linear part of the main
pipelines according to the degree of fire danger and the development of additional engineering and
technical measures that reduce fire danger in more dangerous areas.
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LIFE SAFETY

ECONOMIC ASPECTS OF ENVIRONMENTAL SAFETY
MANAGEMENT IN THE ARCTIC ZONE
OF RUSSIAN FEDERATION

R.A. Kasaev; L.A. Konnova.
Saint-Petersburg university of State fire service of EMERCOM of Russia

The article is devoted to the problem of preserving the ecology of the Arctic region of Russia
in the conditions of intensive development of industry. The elements of the environmental safety
management system in the aspect of the development of the Arctic are considered. The issues of legal
regulation focused on the preservation of the natural Arctic environment against the background of economic
growth are discussed.

Keywords: Arctic, ecology, economics, legal regulation, environmental monitoring

According to the modern concept of sustainable development strategy — sustainable
development — formulated and adopted for signature by all States in 1992 in Rio de Janeiro (Brazil)
during the UN conference on the environment — modern society should develop without
compromising the livelihoods of future generations and organize their activities so as to become
a necessary part of the biosphere. The concept of Russia's transition to sustainable development was
approved in 1996. The decree of the President is aimed at ensuring a harmonious combination
of socio-economic and environmental priorities of society.

The implementation of the concept is impossible without the greening of economic life,
which is a large part of human activity. The main environmental prospects of the 21ST century
were formulated in the report of the UN program (Nairobi) in 2002: air pollution, violation
of biogeochemical cycles, chemical pollution, growth and emergence of new diseases, etc. All this
is due to technogenesis - the development of the technosphere in which the world is developing, and
which is becoming more dangerous for human life. Technogenesis is a natural process, the result
of scientific and technological progress, which cannot be stopped, because it increases the level
of economic development of society and, accordingly, the level of its well-being. At the same time,
scientific and technological progress is accompanied by an increase in environmental problems,
which in turn hamper economic development. This situation explains the particular relevance
of the search for ways to minimize these contradictions of the biosphere and the economy.

The greening of the economy is especially important at the present stage of Russia's
development in connection with the development of the Arctic zone of the Russian Federation
(the Russian Arctic), which is considered as the most important potential for expanding Russia’s
economic and geopolitical positions [1]. Due to the growing demand for mineral, biological and
other resources, the development and study of natural resources in the Arctic have become a priority
area of state policy in Russia and other Arctic States. The Russian government has extended
the program of socio-economic development of the Arctic zone until 2025. The program involves
the formation of eight support zones of development, priority projects for most of them will
be the creation of mineral resource centers. The mineral resource complex has the most negative
impact on the environment in comparison with other sources in terms of emissions of pollutants into
the atmosphere.

Figure shows the subjects of the Russian Arctic and the location of the reference zones.
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There are different models of sustainable development of entities that are part of the Russian
Arctic, but the basis of all models is a balanced relationship of economic and environmental
components. Of all the regions of Russia, this relationship is most relevant for the implementation
of sustainable development of the Russian Arctic due to the fragile environment, low stability
of the Arctic ecological systems, their dependence even on minor anthropogenic impacts, and a high
probability of transition of regional environmental problems to global ones.

According to the development strategy of the Russian Arctic [2] as a key aspect
of the integrated development of the Arctic identified the use of advanced technologies and
industrial development. According to [3], more than 90% of financing in the Russian Arctic falls
on the development of transport infrastructure, shipbuilding, mining and processing industry and
energy. The basis for the development of the Russian Arctic industry are hydrocarbon resources [4].
Effective use of the resource potential will ensure sustainable regional development in the long
term. At the same time, the development and extraction of natural resources in the specific
conditions of the Arctic is associated with a high risk of accidents. In addition to climatic and
natural hazards (global warming, the melting of permafrost. ice movement, etc.) there are thousands
of potentially dangerous objects in the Russian Arctic that can become sources of man-made
emergencies. According to the EMERCOM of Russia, on average, up to 100 man — made
emergencies occur in the Russian Arctic — pipeline accidents, explosions and fires of technological
equipment, transport accidents.

Production, storage and transportation of oil and gas are complicated by the harsh climate,
ice cover, polar night, storms, etc. The most dangerous situations for the Arctic environment are
pipeline breaks, oil spills and fires, which explains the special importance of preventive measures
to prevent such situations. The most dangerous are the objects of the fuel and energy complex —
up to 55 billion rubles are spent annually on the repair of old pipelines [5]. A significant part
of the pipelines built earlier passes through the most vulnerable landscapes of the tundra and forest
tundra, through areas with permafrost [6]. Along the pipeline routes cut down glades in the forest,
destroyed shrubs, moss and grass cover, which in the Arctic tundra is restored for a long time.
The result is degraded permafrost, develop processes permafrost karst. Modern pipelines are created
taking into account the changed natural conditions (climate warming, permafrost degradation)
by modern technologies that ensure the safety of operation. To avoid degradation of permafrost
pipelines are laid on the surface of the earth, but in this case they prevent seasonal movements
of animals, in particular reindeer. To prevent oil leaks and spills, innovative pipeline construction
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technologies are used, as well as innovative means of monitoring pipeline condition assessment.
Implementation of sustainable development of the Russian Arctic depends primarily on industrial
safety.

In this regard, the main document at the level of state regulation is Federal Law Ne 116
of the Federal law [7]. The elements of state regulation of industrial safety include Federal
supervision, registration of the object, licensing, Declaration, production control, accounting
and investigation of accidents, examination of the object. This law introduced for the first time
the concept of compulsory environmental insurance, which emphasizes the need to use insurance
as a mechanism for environmental risk management. However, to date, environmental insurance
in Russia is poorly developed compared to European countries [8]. There are also gaps
in the legislation, for example, in 2013 in the Federal law Ne 116 FZ were amended [9], according
to which warehouses and bases with storage of flammable liquids in the amount of less than 1000
tons do not have a hazard class today and do not fall under the category of hazardous production
facilities. As a result, the risk of accidents in the Russian Arctic has increased, especially when
facilities are located in settlements, as entrepreneurs began to place oil products in small containers
in several storage locations and avoid their registration as dangerous. Experts also note
the shortcomings of legal regulation to ensure the safety of the Arctic tundra and consider the need
to tighten liability for oil spills and the comparison of damage from oil spills in the tundra with
spills at sea [10].

The Central place in the system of legal regulation is occupied by the Federal law of January 10,
2002 Ne 7-FZ «On environmental protection». The law defines industrial environmental control as
a complex system of constant monitoring of the state of the environment, assessment and forecast of
changes in its state under the influence of natural and anthropogenic factors. The law defines the fee
for the negative impact on the environment, and the amount may be reduced within the limits
established by law to the amount of costs for the implementation of measures to reduce the negative
impact on the environment.

Environmental management is recognized as an important element of the environmental
safety management system. Based on the international requirements of the UN, the technical
Committee YICO\TK 207 has developed a set of standards series 14000, covering the management
of environmental aspects of enterprises [11]. Enterprises should identify environmental risks and
implement prevention systems. A key element in the set of standards is environmental control —
IS14001. But it is necessary to consider such situation at which the enterprise can have
the certificate on system of ecological management, but not to introduce it. This requires
the improvement of economic levers of influence on the environmental risk of the enterprise,
the most effective of which are the mechanisms of tax incentives, insurance and economic
sanctions.

One of the measures to ensure environmental safety in the Russian Arctic is the obligation
of the state environmental review of project documentation (Federal law Ne 174-FZ
«On environmental review»of November 23, 1995). From January 2018, in accordance with law
Ne 219-FZ, the design documentation of capital construction projects related to environmental
protection legislation shall be subject to state environmental expertise to objects that have
a significant negative impact on the environment, to the areas of application of the best available
technologies (objects of category 1), including those located in the territory of the Russian Arctic.
In addition, one of the most important areas in the field of environmental safety in the territory
of the Russian Arctic is measures to prevent and eliminate oil spills. At the legislative level, they
are approved by the Federal Law «On the continental shelf of the Russian Federation» and
«On internal sea waters, the territorial sea and the subject zone of the Russian Federationy.

An important fact in the system of biodiversity protection in the Russian Arctic was
the drawing up of the list of the President of the Russian Federation dated June 29, 2014.
Ne PR-1530, created for use in the course of economic activity of oil and gas companies. The list
is based on the results of the meeting on effective and safe development of the Arctic, which took
place on June 5, 2014. In accordance with paragraph 3 of the list of the Ministry of natural
resources of Russia dated September 22, 2015 Ne25-R, the species of flora and fauna, which are
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indicators of the sustainable state of the marine ecosystems of the Russian Arctic, were approved.
This list was drawn up in order to prevent and reduce the negative impact of economic and other
activities on the environment in the Russian Arctic [12]. The use of indicator species —
in environmental pollution monitoring provides more valuable information than direct pollution
assessment by instruments, as living organisms respond to the whole range of pollutants at once.

To the indicator species are living organisms — flora and fauna — which reacts
to the pollution of the environment behavior, discoloration, disappearance, etc. Oil and gas
companies that carry out projects for the development of fields in the Russian Arctic — Rosneft,
Gazprom, NOVATEK, LUKOIL - on the basis of the list have developed and adopted biodiversity
programs. In the framework of implementation of corporate programs for the conservation
of biodiversity over the past two years carried out a comprehensive study in relation to indicator
species, including phytoplankton, birds, and marine mammals. Separately, observations of walruses
and seals in the areas of oil and gas companies are conducted.

Thus, the greening of the economy of the Russian Arctic is an urgent problem focused
on economic growth against the background of preservation of the natural Arctic environment.
The basis of greening is the improvement of legal regulation of natural resources in the Russian
Arctic, the introduction of modern safe production technologies, environmental management,
environmental monitoring and development of environmental culture.
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SUMMARY OF INFORMATION

The oldest educational institute of fire and technical specialization was established
in 1906 October 18", when based on the decision of City Council of Saint-Petersburg courses of fire
engineer started the work. Along with training of specialists the institute was responsible
for correlation and systematization of fire and technical knowledges and creation of new special
discipline. There were published first national textbooks which were used for all Russian
firefighters training.

For Century University history more than 30 000 specialists were trained which had higher
professional level and unlimited loyalty to work of firefighters and oath loyalty. As result huge
quantity of officers and graduates of the institute who got a higher reward from the country such as:
knights of Saint George's Cross, four heroes of Soviet Union and one hero of Russian Federation.
It is not accident that there are many graduates among head staff of fire service of our country.

Nowadays Saint-Petersburg University of State Fire Service of Ministry of the Russian
Federation for Civil Defense, Emergency Situations and the Rectification of the Consequences
of Natural Disasters is modern scientific and educational complex integrated in world scientific
and educational. The University provides studying of secondary and high, post graduates students,
retraining of specialists more than for 30 staff categories using systems of classroom studying
and distance.

Chief of the University — Lieutenant General Chizhikov Eduard Nikolayevich.

The main direction of activity of the university is training of specialists in the specialty
«Fire safety», and at the same time training is organized for other specialties that are in demand
in the EMERCOM system. They are specialists in the field of system analysis and management,
higher mathematics, legislative support and legal regulation of EMERCOM of Russia, psychology
of risk and emergency situations, budgetary accounting and audit in EMERCOM divisions, fire-
technical expertise and inquiry. Innovative training programs included training specialists
in the specialization «Managing of rescue operations of special risk» and «Carrying out emergency
humanitarian operations» with knowledge of foreign languages, as well as training specialists
for paramilitary mine-rescue units in the specialties «Mining» and «Technological safety and mine
rescucH.

The breadth of scientific interests, high professionalism, extensive experience in scientific
and pedagogical activity, possession of modern methods of scientific research allow the university
staff to multiply the scientific and scientific-pedagogical potential of the university, ensure continuity
and succession of the educational process. Today, 1 Corresponding Member of the Russian
Academy of Sciences, 5 Honored Scientists of the Russian Federation, 13 Honored Workers
of the Higher School of the Russian Federation, 2 Honored Lawyers of the Russian Federation,
Honored Inventors of the Russian Federation and the USSR transfer their knowledge and vast
experience to the university. The preparation of highly qualified specialists is currently carried
out at the University by 4 laureates of the Government of the Russian Federation Prize in the field
of science and technology, 42 doctors of science, 228 candidates of sciences, 63 professors,
155 associate professors, 20 academicians of branch academies, 11 corresponding members
of branch academies, 6 senior researchers, 8 Honored Workers of Higher Professional Education
of the Russian Federation, 1 Honorary Worker of Science and Technology of the Russian
Federation, 2 Honorary Radio Operators of the Russian Federation and 2 Honorary Workers
of General Education of the Russian Federation.

University consists of:

— Institute for Advanced Professional Education;

— Institute of distance education;

— Institute of Life Safety.

Three faculties:

— Engineers;
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— Economics and law;

— Training and retraining of scientific and pedagogical staff.

In the university are created:

— An educational center;

— Centre for Scientific Research Organization;

— Center for Information Technology and Systems;

— Educational and scientific center of engineering and technical expertise;

— Distance Learning Center;

— Expert Center;

— Industrial park of science and innovation;

— Center for international cooperation and information policy;

— Science and innovative technologies park.

The University has representations in the cities of Vyborg (Leningrad region), Petrozavodsk,
Strezhevoy (Tomsk region), Khabarovsk, Syktyvkar, Burgas (Republic of Bulgaria), Almaty
(Republic of Kazakhstan), Bar (Republic of Montenegro), Baku (Azerbaijan), Nis (Serbia),
Sevastopol, Pyatigorsk.

At the university in 31 areas of training more than 8000 people studies. The annual class
of graduates is more than 1550 specialists.

One dissertational council for defending dissertations for the academic degree of a doctor
and candidate of science in technical sciences operates at the university. In order to improve
scientific activity, 12 research laboratories have been established at the university.

Annually, the University conducts international scientific-practical conferences, seminars
and round tables on a wide range of theoretical and applied scientific problems, including
the development of a system for preventing, eliminating and reducing the consequences of natural
and man-made emergencies, improving the organization of interaction between various administrative
structures in conditions of extreme situations, etc.

Among them: the All-Russian Scientific and Practical Conference «Security Service
in Russia: Experience, Problems and Perspectives», International Scientific and Practical
Conference «Training of Personnel in the System of Prevention and Elimination of Consequences
of Emergencies», Forum of the EMERCOM of Russia and public organizations «Society
for Security», All-Russian Scientific and Practical Conference «The Arctic — the Territory
of Security. Development of providing of complex security system for the Arctic zone
of the Russian Federationy.

On the basis of the university, joint scientific conferences and meetings were held by
the Government of the Leningrad Region, the Federal Service of the Russian Federation
for the Control of the Traffic of Drugs and Psychotropic Substances, the Scientific and Technical
Council of the EMERCOM of Russia, the Northwest Regional Center of the EMERCOM of Russia,
The International Technical Committee for the Prevention and Extinction of Fire (CTIF),
Legislative Assembly of the Leningrad Region.

The University annually takes part in exhibitions organized by the EMERCOM of Russia
and other departments. Traditionally, the University stands at the annual International exhibition
«Integrated Security» and the International Forum «Security and Safety» SFITEX enjoys great
interest.

Saint-Petersburg University of State Fire Service of EMERCOM of Russia has been cooperating
with the State Hermitage for several years in the field of innovative projects on fire safety of cultural
heritage sites.

During the teaching of specialists in the University, advanced domestic and foreign
experience is widely used. The university maintains close ties with the educational and research
institutions and structural subdivisions of the fire and rescue profile of Azerbaijan, Belarus,
Bulgaria, Great Britain, Germany, Kazakhstan, Canada, China, Korea, Serbia, Montenegro,
Slovakia, USA, Ukraine, Finland, France, Estonia and other states.
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The university is a member of the International Association of Fire and Rescue Services
(CTIF), which unites more than 50 countries around the world.

In the framework of international activities, the university actively cooperates
with international organizations in the field of security.

In cooperation with the International Civil Defense Organization (ICDO) Saint-Petersburg
University of State Fire Service of EMERCOM of Russia organized and conducted seminars
for foreign experts (from Moldova, Nigeria, Armenia, Sudan, Jordan, Bahrain, Azerbaijan,
Mongolia and other countries) for expert evaluation of fire, ensure the safety of oil facilities,
the design of fire extinguishing systems. In addition, University staff participated in conferences
and seminars conducted by ICDO in the territory of other countries. Nowadays five programs
on technosphere safety in English have been developed for representatives of the ICDO.

One of the key directions of the University's work is participation in the scientific project
of the Council of the Baltic Sea States (CBSS). The University participated in the project
14.3, namely in the direction C — «Macro-regional risk scenarios, analysis of hazards and gaps
in the legislation» as a full-fledged partner. At present, work is underway to create a new joint project
within the framework of the CBSS.

A lot of work is underway to attract foreign citizens to study. Representative offices have
been opened in five foreign countries (Bulgaria, Montenegro, Kazakhstan, Azerbaijan, and Serbia).

Nowadays, more than 200 citizens from 8 foreign countries study at the university.

Cooperation agreements have been concluded with more than 20 foreign educational
institutions, including the Higher Technical School in Novi Sad and the University of Nis (Serbia),
the Fire Academy of Hamburg (Germany), the College of Fire and Rescue Service in Kuopio
(Finland), Kokshetau Technical Institute of the EMERCOM of the Republic of Kazakhstan
and many others. The training in Harvard Universuty for university’s representatives has been
organized using training program for safety leaders qualification increasing.

In virtue of intergovernmental agreements, Ministries of Emergency Situations
of the Kyrgyz Republic and the Republic of Kazakhstan staff is provided with a training
at the university.

Over the years, the university has trained more than 1 000 specialists for fire protection
in Afghanistan, Bulgaria, Hungary, Vietnam, Guinea-Bissau, Korea, Cuba, Mongolia, Yemen
and other foreign countries.

The training under the program of additional professional education «Translator in the field
of professional communication» was organized for students, cadets, adjuncts and employees.

The monthly information-analytical packet and analytical reviews on fire and rescue topics
of the Center for international cooperation and information policy is published. University website
is translated into English and constantly updated.

The University's computer park is more than 1400 units, united in a local network.
Computer classes allow students to work in the international computer network Internet.
With the help of the Internet, access to Russian and international information sites is provided,
which makes it possible to significantly expand the possibilities of the educational, teaching,
methodological and scientific-methodical process. The necessary regulatory information
is in the database of computer classes provided with the full version of the programs «Consultant
Plus», «Garant», «Legislation of Russia», «Fire Safety». For information support of educational
activities in the university there is a unified local network.

Increasing multiplicity and complexity of modern tasks significantly increase
the requirements for the organization of the educational process. Nowadays the University
use distance-studying technologies.

The university library corresponds to all modern requirements. The fund of the University's
library accounts more than 359 thousand numbers of literature on all branches of knowledge.
The library's funds have information support and are united into a single local network.
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All processes are automated. The library program «Irbis» is installed. The library provides
electronic book loan. This makes it possible to bring the book to user as soon as possible.

Reading rooms of the library are equipped with computers with Internet access and a local
network of the university. The Electronic Library has been created and is functioning;
it is integrated with the electronic catalog.

2/3 of the educational and scientific foundation was digitized in the Electronic Library.
The following libraries are connected to the electronic library: a branch in Zheleznogorsk
and a library of the Vytegra training and rescue center, as well as training centers. There is access
to the largest libraries of our country and the world (BN Yeltsin Presidential Library, Russian
National Library, Russian State Library, Library of the Academy of Sciences, Library of Congress).
A contract was concluded with EBS IPRbooks for the using and viewing of educational
and scientific literature in electronic form.

The library has more than 150 copies of rare and valuable publications. The library has
a rich fund of periodicals, their number is 8121 copies. In 2017, in accordance with
the requirements of the state educational standard, 80 titles of magazines and newspapers were
issued. All incoming periodicals are signed by a bibliographer for electronic catalogs and card files.
Publications of periodicals are actively used by readers in educational and research activities. Also,
3 foreign journals are issued.

On the basis of the library, a professorial library and a professorial club of the university
were established.

The Polygraphist Center of the University is equipped with modern printing equipment
for full-color printing, which allows providing orders for printed products of the University, as well
as a plan for publishing activities of the Ministry. The University publishes 7 scientific journals,
publishes materials of a number of International and All-Russian scientific conferences, packet
of scientific works of the faculty of the university. The University’s editions comply with
the requirements of the legislation of the Russian Federation and are included in the electronic
database of the Scientific Electronic Library to determine the Russian Scientific Citation Index,
and also have an international index. The scientific and analytical journal «Problems of risk
management in the technosphere» and the electronic scientific and analytical journal «Bulletin
of the St. Petersburg University of the State Fire Service of the EMERCOM of Russia»
are included in the list of peer-reviewed scientific journals approved by the decision of the Higher
Attestation Commission, in which the main scientific results of dissertations should be published
for the degree of candidate of sciences, for the degree of Doctor of Sciences.

All cadets of the university are trained in the initial training programs for rescuers
and firefighters. The training takes place on the basis of the Vytegra Training and Rescue Center,
a branch of the North-West regional search-and-rescue detachment of the EMERCOM of Russig;
The rescue training center of the Baikal search and rescue team, located in the settlement of Nikola
near Lake Baikal; 40th Russian Rescue Training Center; 179th Rescue Center in Noginsk; Center
for the training of rescuers «Krasnaya Polyana» of the Southern Regional search and rescue team
of the.On July 1, 2013, the Center for the Education of Cadets was established on the basis
of the St. Petersburg’s University of the State Fire Service of the EMERCOM of Russia.

The main goals of the Center's activities are intellectual, cultural, physical and the spiritual
and moral development of the Cadets, their life adaptation in society, the creation of the preparation
basis of minors to serve the Fatherland in the field of state civil, military, law enforcement
and municipal service.

The Center implements the training of cadets in general secondary education programs,
taking into account additional educational programs.

The university pays great attention to sports. Teams consisting of teachers, cadets
and listeners are regular participants of various sports tournaments, held both in Russia and abroad.
Students and cadets of the university are members of the teams of the Ministry of Emergencies
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of Russia in various sports. Students and cadets of the university are members of the EMERCOM
teams in various sports.

Sport club «Nevskiy Lions» was organized which includes professional fire and rescue sport
teams, also includes ice hockey, volleyball, basketball, American football teams and other different
kinds of strength sport.

Cadets and students have opportunity to develop their cultural standards and their creative
capacity in the Institute of Arts. Cadets and students actively take a part in games of the club
of humor between Emercom units, annual professional and art competitions «Miss Emercomy,
«The best club», «The best museum» and also musical competition of firefighters and rescuers
«Melodies of sensitive heartsy.

All necessary conditions for training higher educated specialists for fire and rescue service
of Emercom of Russia were created in the Saint-Petersburg University of State Fire Service
of Emercom of Russia.
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