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PeraknmoHHBINA COBET

IIpencenarens — KaHIMAAT TEXHUYECKHUX HAYK, IOLEHT TIE€HEpal-Mahlop BHYTPEHHEU
ciryx0b1 I'aBkamiok bornan BacuiibeBuY, HaYaIbHUK YHHUBEPCHUTETA.

Comnpexacenaresb — 1okTop Hayk CaBuu bpanko, nupexrop Bricuiel TeXHUYECKON HIKOIbI
Hosu Cag (Pecriybnuka Cepous).

3amecTuTeNH TNpeacenaTesNsi — JOKTOP IOJUTHYECKUX HAyK, KaHAUIAT HCTOPUYECKUX
HaykK, JoueHT Mycuenko Tamapa BuKTOpOBHA, 3aMecTHUTENb HA4YaJbHMKA YHUBEPCUTETA
10 Hay4HOU pabore.

3amecTuTeN b TpeAcenaTedass — JOKTOop Hayk MuumcasiaeBuu bpanko, mpodeccop
Bricmeit rexandeckoit mkossl HoBu Can (Pecniy6muka CepOust).

YiieHbl peJaKIHOHHOIO COBETA:

JIOKTOp TEXHUUYECKUX HayK, Mnpodeccop, 3aciayKeHHBIH jeaTesb Hayku Poccuiickoit
Oenepanun Jloxkkun Baagmmup HukomaaeBud, npodeccop kadenpsl MmoxxapHOW, aBapUiHO-
criacaTeJbHON TEXHUKU M aBTOMOOMIBHOI'O X03S5ICTBA;

JIOKTOp MEIUIIMHCKUX HayK, Tpodeccop, 3aciayKEeHHBIH [eATenb Hayku Poccuiickoit
denepanuy, MOYETHBI pabOTHUK BhIcHIeH MpodeccuoHanbHOM KOsl Poccun KonHoBa
JIrogmuiia AnekceeBHa, BEAYIIUMN HaydHbIM COTpyAHUK Hay4dHOo-MCClIe10BaTE€IbCKOr0O HHCTUTYTA
MEPCTIEKTUBHBIX HCCIEIOBAaHUM W WHHOBAI[MOHHBIX TEXHOJOTrMH B oOnactu 0Oe30macHOCTU
KU3ZHEEATEIIBHOCTH;

JOKTOp TEXHMYECKHX HayK, Hpodeccop, 3aciayXKeHHbIH paOOTHUK BBICIICH IIKOJIbI
Poccuiickoit @®enepanuu INannmes Muxauni AJiekceeBnd, npodeccop kadenpbl KpUMUHAIUCTUKH
U UH)KEHEPHO-TEXHUYECKUX DKCIIEPTU3;

JOKTOp XMMHUYECKUX Hayk, mpodeccop HWBaxuwk I'puropuii KoHcTanTHHOBHY,
npodeccop Kaeaphbl MoKapHO 0€30MaCHOCTH TEXHOJIOTMUECKUX MPOIIECCOB M MPOU3BO/ICTB;

JOKTOp TeXHU4eckux Hayk, npogeccop lllapanos Cepreii BiragumupoBu4, 3aMecTUTENb
Ha4yaJIbHUKA YHUBEPCUTETA,

JIOKTOp TEXHUYECKUX HayK, mpodeccop, 3acihyKeHHBIA JesTeab Hayku Poccuiickoii
Qenepannn Yemko HMabs  JlaHunoBu4, Beaymui  HayyHbli  coTpyaHuK  HaydHo-
HCCIIEA0BATEIBCKOT0 UHCTUTYTA IEPCIEKTUBHBIX UCCIIEI0BAHUM M WHHOBALMOHHBIX TEXHOJIOTMU
B 001acTH 0€30MaCHOCTH JKU3HEACATEIbHOCTH;

JOKTOp XHMHUYECKHUX Hayk, mnpodeccop CuporunkuH Huxkoaaii BacuiabeBu4, aexan
(dakynpTeTa TEXHOJOTMHM OpPraHMYeCKOro CHHTEe3a U TOJUMEpPHBIX MaTepuanoB CaHKT-
[TeTepOyprckoro rocyJapCTBEHHOTO TEXHOJIOTHYECKOTO MHCTUTYTA (TEXHUUECKOTO YHUBEPCHUTETA);

noktop Hayk Bbadmu Bbpanko, npenogasarens Beicimienn texaumdeckoil mkosisl Hou Can
(Pecny6ninka Cep6us);

nokrop Hayk KapaGacun paran, npodeccop Beicueit Texundeckoil mxonst HoBu Can
(Pecniybnuka Cep6us);



nokrop Hayk IlerpoBuu I'ermu AnmTa, npodeccop Bricmieit Texuuueckoit mkonsl HoBu
Can (Pecrryonuka Cepbusi);

nokrop Hayk (PhD), mpodeccop Arocron Pecrac, wnauvanbHuk J[lemapramenta
MPOTHBONOXKAPHOW NPO(PUIAKTUKM U MPEJOTBPALICHUS YpE3BBIYAWHBIX cuTyaruii HMHcTuTyTa
yIIpaBJICHHs B Ype3BbIUaifHbIX cuTyanusx (Pecriyonika Benrpus);

JIOKTOp TexHuueckux Hayk Mpaukoa EBa, npocdeccop kadeapbl NpoTHBONOXKAPHOM
3anmThl TexHudyeckoro ynuBepcutera r. 3sosieH (Pecny6nmnka CrnoBakus);

KaHAWJAT TEXHUYECKUX HAyK IIOJKOBHMK BHYTpeHHel ciyxObl HWMBanoB FOpwuii
CepreeBu4, 1nepBbI 3aMECTHTENb HadaJbHMKa HaydHO-MCCIIEnOBATENBCKOTO HMHCTUTYTA
MO’KapHOU O€30MacCHOCTH U IPOo0IIeM Ype3BblYaitHbIX cutyanuii (Pecnyonmka bemapycs).

Cexperapb coBera:

Maiiop BHyTpeHHeH ciry:kObl bosioTroBa IlosimHa AJiekcaHAPOBHA, PEAAKTOP PEAAKITMOHHOTO
OTAEJIEHUS  pelakUuMoHHOro otraena lleHTpa  opraHuM3alMM — Hay4HO-MCCIEA0BATENbCKOM
U PEeaKLIIMOHHOMN JesITeIbHOCTH;

KaHauaatr TexHudyeckux Hayk Harama Cy6ormu, mpodeccop Breicmieidt TexHMueckon
mrkoJibl HoBu Cap (Pecmy6muka CepOust).

PepakumnonHas KoJj1erus

IIpencenarenr — Maiiop BHyTpeHHeW ciyxObl JImuTpueBa Hpuna BuagumuposHa,
HayaJlbHUK  peJakuuMoHHOro otaena LleHTpa  opraHu3aluu — HAyYHO-HMCCIIEIOBATEIbCKOM
u peI[aKHHOHHOﬁ JACATCIIbHOCTH.

YsieHbl peaKIIHOHHON KOJIIeTHH:

KaHauaaT nenarorndeckux Hayk Ky3pmuna TaTbsiHa AHaTO/IbeBHA, JOLEHT Kadeapsl
HAaJI30PHOI IeITeIbHOCTH (OTBETCTBEHHBIH 32 BBIMYCK);

Maiiop BHyTpeHHeW ciy:kObl MabpHuukmii Cepreit BiaagmmupoBud, npenojaBarenb
Kadeapbl HaA30PHOM 1A TENBHOCTH;

Maifop BHyTpeHHel ciyxObl I'alinykeBnu Asekcanap EBrenbeBud, crapuiuii HayuHbIN
COTPYJHHUK OT/€Ja WHHOBAIMOHHBIX U HMH(OPMALMOHHBIX TEXHOJIOTUH B SKCIEPTH3E IOXKapoOB
Hay4Ho-uccnenoBaresbckOoro HMHCTUTYTa MEPCIEKTUBHBIX HCCICAOBAHUN W HMHHOBALIMOHHBIX
TEXHOJIOTUH B 00671acTH 0€30MaCHOCTH YKU3HEESATENbHOCTH;

KaHIUJAT TEXHUYECKUX HaykK, JoHeHT Ky3bMHH AJsiekcaHAp AJieKceeBMY, JIOLECHT
kadenpsl MexaHuku CankT-IleTepOyprckoro rocyaapCcTBEHHOTO TEXHOJIOTMYECKOTO HMHCTUTYTA
(TEXHOJIOTUYECKOT0 YHUBEPCUTETA);

noktop TexHuyeckux Hayk Ilerpa TamoBuu, nmpocdeccop Boiciiell TeXHUYECKON HIKOJIbI
Hosu Can (Pecy6mnmka CepOus);

JNOKTOp Hayk XBailoyHr Kum, noneHT oriena mokapHOil 0€30MacHOCTH YHUBEpPCUTETa
Kronrun (Pecniy6nuka Kopes);

KaHauaar TexHudeckux Hayk Haspoukuit Ouer IMuTpHeBHY, HAYaJbHUK OTAENA
HayuHo-HccnenoBaTenbcKoro MHCTUTYTa TOXapHOW Oe30macHOCTH M MpoOsieM upe3BhIYaiHBIX
curyauuit (Pecriyonuka benapycs);

JOKTOp IOPUIMYECKHX HayK, JOLEHT MOJKOBHUK BHYTpPEHHEW ciykObl MenBeaeBa AHHa
AJlekcaHApoOBHA, HAYaTbHUK LIeHTpa MexnyHapoIHON 1S TETbHOCTH U MH(POPMAIIMOHHON MOIUTHKH;

KaHIMJIAT TEXHUYECKUX HayK, JOLEHT MOJIKOBHUK BHYTpeHHeH ciyx0bl beabmmna FQnus
HuxosaeBna, HauanbHUK Kadeapbl KPUMUHATUCTUKHU U HHKEHEPHO-TEXHUUECKHUX IKCIEPTHU3.

Cekperapb KOJLICTHH:

KaluTaH BHYTpeHHel ciuyx0sl MamenoBa Jluausi HwukosiaeBHa, OTBETCTBEHHBIN
CEKpeTaph PENAKIMOHHOIO OTACIIEHUS pPENaKIMOHHOro otnena lleHTpa opraHMsanuu Hay4dHO-
HCCIIEA0BATENIBCKON U PEJaKIIMOHHOMN JEATEIIBHOCTH.
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HAZIBOPHASA JEATEJIBHOCTD

YK 614.849

ITPOBJIEMHBIE BOITPOCbI OPTAHU3ALIUA
KOHTPOJIBHO-HAZI3OPHOU JEATEJIBHOCTH
B OBJIACTHU NOKAPHOM BE30OINIACHOCTH

JILE. 3aBbs1710B, KAHAWAAT TEXHUYECKHX HAYK;

A.E. CaBeHKOBa, KaHAUAaT TEXHUYCCKUX HAYK;

0O.C. IOHn0Ba, KAHAUAAT NEJArOrMYECKUX HAYK, TOLEHT.
Cankr-Ilerep6yprexuii ynusepeurer I'TIC MUC Poccun

HccnenoBanbl coBpeMeHHBIE MPOOIEMbl, BOSHUKAIOIINE B TOCYAapCTBEHHOH CHCTEME YIpaBIICHUS
IIpY OPraHU3ALMHM KOHTPOJIBHO-HAA30PHOM JEATEINBHOCTH, a TAKXKE TEOPETUYECKUE ACIIEKThI ITOHSATUS
«KOHTPOJIBHO-HA/I30pHAs EATENbHOCTD», Hanbojiee akTyanbHble NPOOIEMBI, C KOTOPBIMH CTaJKHBAETCs
KOHTPOJIbHO-HaA30pHas (yHKuus rocynapcrsa. ONMUCaHBl MOCIEACTBUS, K KOTOPBIM NPUBOAAT TPYAHOCTU
OpraHu3allid KOHTPOJBHO-HA30pHOU JiesTenbHOCTH B Poccun.

Kniouegvie cnosa: KOHTPOJIBHO-HAI30pHAsl JAEATENBHOCTb, KOHTPOJIBbHO-HAA30pHas —(yHKIUS,
rOCyIapCTBEHHBIN KOHTPOJIb, TOCYJAapCTBEHHBIN HAI30D

[TpoBoaumast pedpopma rocymapcTBeHHoro ympasieHusi Poccuiickoit @enepanuu cBs3aHa
HE CTOJIbKO C YKpEIUIEHMEM €AMHCTBA TOCYJapCTBEHHOH BIIACTH, CKOJIBKO C OOECIeueHueM
CUCTEMHOCTH M 3P (HEKTUBHOCTH KOHTPOJIBHOW M HaJI30PHOM esaTebHOCTH [1].

B cBsi3u ¢ 3TUM aKTyalbHBIM SBIISETCS UCCIIEIOBAaHUE MPOOIEMHBIX BOIIPOCOB OpraHU3aI[uU
KOHTPOJIbHO-HAI30PHOM JIEATENBHOCTH, TOCKOJIBKY HMX ONPENECIICHHE W aHAIW3 I03BOJIIOT
MOBBIIATh  YpOBEHb  A(Q(PEKTUBHOCTH  (QPYHKIMOHUPOBAHUS  CHUCTEMBI  T'OCYJAapCTBEHHOI'O
YIIpaBICHUS.

[lenpto cTaTbu BBICTYNAET aHalW3 HauOoJee aKTyaldbHBIX MPOOJEMHBIX BOIPOCOB
OpraHM3al¥ KOHTPOJBbHO-HAA30PHOM JEATEIBHOCTHM W ONPEACIECHUE CTENEHU UX BIUSHUA
Ha 0€30MacHOCTh XKU3HEAEATENbHOCTH rpakian Poccutickoit denepariuu.

SBAASACH HEOTHEMIIEMBIM JJIEMEHTOM JEATEIBHOCTU T'OCYJapCTBa, KOHTPOJIBHO-HAA30pHAsA
NeSITENIbHOCTh OCYILECTBIISIETCSl MPAKTUYECKH BO BCEX c(epax ero AeATeabHOCTU: (UHAHCOBOIA,
OI0JKETHOM, aIIMUHUCTPATUBHOW U Jpyrux. PaccMaTpuBalOT BHYTPEHHHUI M BHEIIHMH KOHTPOJIb
Y HaJ30p, NEPBBIN SIBJISIETCS BHYTPUBEIOMCTBEHHBIM, BTOPOI OCYIIECTBISETCS FOCY1apCTBEHHBIMU
OpraHaMM HaJ HE HaXOIAIIMMHUCA B UX HENOCPEICTBEHHOM IOAYMHEHUHU IEMEHTAMU CHUCTEMBI
ynpasneHus [2].

SBnAsAch  yHUBEpCAIbHBIM  CPEJICTBOM  TapaHTUM  COOJIOZCHUS  3aKOHHOCTH,
rOCy/lapCTBEHHBI KOHTPOJb M aJMMHUCTPATUBHBIA HAJg30p HMMEIOT OIpENEICHHbIE OTJINYUS.
Oprasbl KOHTPOJIS 001aJaI0T OONBIIMMH PAaBOMOYUSMH, YEM OPraHbl, OCYIIECTBISIONINE HA30D.
OOBEKTOM KOHTPOJISI BBICTYNAET KaK 3aKOHHOCTb, TaK U 3(()EKTUBHOCTh AEATEIbHOCTH, a OOBEKT
HaJ30pa — TOJIBKO 3aKOHHOCTb JIEATENBHOCTH [3].

HecmoTps Ha TO, 4YTO Mpolecc OpraHu3aluyd KOHTPOJIBHO-HAI30PHOM JESTEIbHOCTH
SBIISICTCS HECIIOKHBIM M JIOCTaTOYHO MOHSATHBIM, B paMKax €ro ()yHKIMOHHPOBAHUS BO3HHKAIOT
MpoOJIEMHBIE BOMPOCHl Pa3IMYHOrO XapakTepa. WX TJaBHOe HEraTMUBHOE BIMSIHHE — 3TO
BO3/eHicTBUE Ha A(PPEKTUBHOCTh (YHKIMOHMPOBAHUS TOCYJapCTBa Kak ammapara yIpaBIeHUs
Y TIPEIOCTaBIIEHUS TOCYJAPCTBEHHBIX YCIyT OOIIECTBY.



IIpu 3TOM TPYAHOCTH OpPraHMU3alMUd KOHTPOJIBHO-HAA30PHOM JAeiaTeslbHOCTH B Poccum
CIOCOOHBI IPUBOJIUTH K:

— GOpMHPOBAHUIO  AJMHHUCTPATUBHBIX  0apbepoB,  MPEMATCTBYIOUIMX  COLMAIBHO-
SKOHOMUYECKHUM IPOLIECCAM Ha MUKPOYPOBHAX JJIA MPEANPUITHI, HEKOMMEPUYECKUX OpraHU3aLMM
U TPaKJlaH CTPaHBI;

— CHWXEHHMIO YypoBHS 3(P(GEeKTUBHOCTH (YHKIMOHUPOBAHUS OIOMKETHOW, HAIOrOBOM
1 (PMHAHCOBOM CHCTEMBI TOCYapCTBa;

— CHIDKEHUIO  YpOBHs  cOajaHCUpOBaHHOCTH  (denepanpbHOro  OrpKeTa, OFOIKETOB
pernoHanbHbIX cyobekToB Poccuiickoit denepanyy u ee MyHUITUIATBHBIX 00pa30BaHUii;

— CHWKEHUIO  IOTEHIMala  COLMAIbHO-3KOHOMHUYECKOIO  PAa3BUTHUsS  TOCyAapcTBa
U CIIOCOOHOCTH €€ TpaHCc(HOpMUPOBAHUS KIIFOUEBBIX OTpACIeil 01 COBPEMEHHBIE PEAINH;

— CHUKCHMIO YPOBHS 0O€30MAaCHOCTH >KU3HEIEATEIBHOCTH TPaXkJlaH CTPAHbI U MOBBIIICHUIO
CTENEHU yIPO3 UX KU3HU;

— BO3MOXHOCTH BO3HMKHOBEHMSI HECUACTHBIX CIy4yaeB, KOTOpbIE BJIEKYT 3a CO0O0I0 Bpen
0€30MaCHOCTH KHU3HEIEATEITLHOCTH JIFOACH.

Kak utor, opranusanusi KOHTPOJIbHO-HAI30PHOM JEATEIIbHOCTH B CUCTEME TOCYIAPCTBEHHOIO
YIpaBJIEHUS — BAKHBIA BOIIPOC, TPEOYIOLIUI TIIATEIILHOIO aHaJIN3a IPOOJIEMHBIX TOUEK POCTa.

[To aTOl mpuYMHE, MOXXHO BBIACNTUTH HanOoliee akTyallbHble MPOOJIEMBI M TPYAHOCTH,
C KOTOPBIMHU CTAJIKUBACTCSl KOHTPOJIbHO-HAA30pHas QyHKIMs rocynapcrsa [4, 5]:

1. VBenuyeHne KOHTPOJIBHO-HAI30pPHOTO JaBIIEHUST HA CYOBEKThl XO3SHCTBEHHOMU
JESITEIbHOCTH CO CTOPOHBI IIPOBEPSIOLIUX U KOHTPOJIUPYIOLIUX OPraHOB I'OCYIapCTBEHHOMN BIIACTH.
Jannas mpobiremMa OPUBOAUT K (HOPMHUPOBAHHMIO BCE HOBBIX M HOBBIX aJIMUHUCTPATHUBHBIX
06apbepoB, KOTOPBIE MPEMATCTBYIOT POCTY JEIOBOW aKTHBHOCTH MPEANPHATUH, CO3AHHIO HOBOTO
Majoro M cpelnHero Ou3Heca, CO3[aeT YAOPOXKAaHUE MHOTUX aJIMUHUCTPATHBHO-YIPABICHYECKUX
IpoIelyp OpraHM3alui, CHIDKAs UX PEeHTa0enbHOCTh. M3-3a 4ero moTeHIHMad SKOHOMHYECKOTO
pocta Poccuiickoii denepanyu cHUXKAETCS.

[Tpu 3TOM HEOOXOAMMO OTMETUTH, YTO I PEIICHUS JaHHOM MpoOIeMbl IPUHUMAIICS P
Mep. JlocTaroyHO [AEMCTBEHHOM MEpOol CTalM TaK HAa3bIBa€MbIE «HAA30PHBIC KaHUKYIbDY,
peaycMOTpeHHbIe cT. 26.1 ®enepanpHoro 3akona ot 26 aekabpst 2008 r. Ne 294-03 «O 3amure
paB MOPUAMYECKUX JIML W HWHAUBUAYAIBHBIX NPEANPUHUMATENEH TMpPU  OCYIIECTBICHUU
roCy/IapCTBEHHOI'O0 KOHTPOJS (HaA30pa) WU MYHHUIMIAIBHOTO KOHTposish». brmaromaps 3toil mepe,
B niepuon 20162018 rr. 3a cueT 0cBOOOXKIEHHS UX OT IUJIAHOBBIX MPOBEPOK, 3HAYUTEIHHO ObLIa
CHIDKEHa KOHTPOJIbHO-HA/30pHasi Harpy3ka Ha Maiblii OW3HEC, YTO MO3BOJMJIO €My aKTHBHO
pasBuBaThca. B TO ke Bpems 3Ta Mepa MO3BOJIMIA NEPEPACHpPEenesIUTb CHUIIbl HAI30PHBIX
U KOHTPOJMPYIOLIMX  OpPraHoB,  aKLUEHTUPOBAaB  BHUMaHue Ha  NpOQUIAKTUYECKOU
U IIPEIyNPEXIAIOLIEN HAPYILIEHUS AEATEIbHOCTH.

TakuM o00pa3om, MNpeAcTaBiIseTCs LeNecO00pa3HbIM MPOJJIUTh JIEHCTBUE «HAI30PHBIX
KAaHHUKYJ» B OTHOIIEHUU MPEANPUATHNA MaJIOro NMPEANpPUHUMATENBCTBA, OJHOBPEMEHHO IEpEeHecs
aKLEHT C KapaTelbHOI'0 XapakTepa MPOBEPOK HA MPEAYNpeKIeHUE U NMPOPUIAKTUKY HapyLIEeHUI
CO CTOPOHBI IPOBEPSAEMBIX OOBEKTOB.

2. OpueHtanus Ha (GOpPMaIbHBIE KPUTEPUU TPU MPAKTUYECKH ITOJIHOM WTHOPHUPOBAHUH
peasbHOM OMACHOCTM TOrO MM HMHOIO HapyleHHs, KOTOpble OOHApy)KHMBAIOTCS B paMKax
KOHTPOJIbHO-HAJ30PHOM  JIEATEILHOCTH mMpoBepstomux opraHoB. CyTb gaHHOW MPOOIEMBI
3aKJII0YAaeTCsl B MOJHOM OTCYTCTBUU PAH)KUPOBAaHUS TEX WM MHBIX HapylIEHUH, 0OHapyXeHHbIX
B paMKax KOHTPOJbHOM M HaJ30pHOM NEATENBHOCTH MpoBepsitomux. Hanpumep, He yuyuThIBaeTcs
BO3MOXHBIA DJKOHOMUYECKMH WM COLMAJIbHBIA YPOH OT pa3HbIX HapyweHuil. Ecou npu
KOHTPOJIbHO-HAI30PHOM TMPOBEPKE HAXOASAT Cpa3y HECKOJIbKO HapylIeHWH, HMX Bec Oynaer
OJIMHAKOBBIM, HECMOTPSI Ha TO, YTO OJHA MOXKET McUUCIAThCA B pazmepe 1 000 pyOreii, a BTopas
MIPUBECTH K JKEPTBaM, CBSI3aHHBIM C )KM3HBIO U 3JJ0POBbEM I'PAXKIAH.

B pamkax mnpoBoauMoil pedopMbl B OCHOBE OCYIIECTBISEMBIX MEPOINPHUITUN JICKUT
YpOBEHb pHUCKA NPUYMHEHMS] XO3SMCTBYIOUIMMH CyObeKTamMHu Bpena (ymiepda) oxpaHseMbIM
3aKOHOM IIEHHOCTSIM, TO €CTb HMMEHHO YPOBEHb PEAIbHOM YIrpo3bl IONYCKAEMBIX HEIOCTATKOB
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B XOJI¢ MPAKTHYECKON AEATeTbHOCTH W AKCIUTyaTallMu o0OpynoBaHus. Takod MOAXOJ JOIKEH
B KOHEYHOM HMTOI€ IMPUBECTH K OLIEHKE PE3YJIbTATUBHOCTH KOHTPOJBHO-HAA30PHOU NEATEIbHOCTH
YIIOJJTHOMOYEHHBIX OpPraHoB IO pa3Mepy NPEJOTBPALIEHHOIO B PE3YyJbTAaTe HAA30PHBIX
U NpoPUIAKTUYECKUX MEpONpUATUN yiiepbda Kak MaTepHalIbHOTO, TaK U JKU3HU M 3J0POBBIO
rpakaaH.

3. OpueHTauus ToCcy1apCTBEHHBIX OPraHOB KOHTPOJIBHO-HAJA30pHOU naesrenbHocTH Poccun
Ha MPUHIUN «coOmoneHne 3akoHay. Ho, kak ObUIO yK€ CKa3aHO BHINIC, UMEHHO YIIPEKICHUE
yiiepba 3KOHOMHUKE OTJEIbHOIO MPEANPUSATHS, OTACIBHOIO PETMOHA, TaK U B IIEJIOM POCCHICKOM
SKOHOMHMKE — JOJDKHO CTaTh IJIABHOM LEJIBIKO0 BCEX KOHTPOJIBHO-HAA30PHBIX MEPOIPHUATHIA.
Heobxomuma mnepeopueHTalys Ha MPUHLUN <«IpeaynpexaeHue yrposb». Cam (akt HapyiieHus
ONpEACIICHHbIX 3aKOHOB HE JIOJDKEH [PUBOJWTh K HAJIOKECHHUIO HAKa3aHUs — BBIHECECHUIO
MPEAYNPEKICHUS, HAIOXKEHUIO Tpada, MPUHATHIO AaIMUHUCTPATUBHBIX MEp — TeM WJIM HHBIM
KOMMEPYECKHM WM TOCYIapCTBEHHBIM OpraHu3alusM. BakHO U3 Kpyra BbBISIBICHHBIX HapyIICHUN
BBIWICHHUTH T€, KOTOPhIE MOT'YT HECTH IMOCJEACTBUS IJIS TOIl cpepbl, B paMKax KOTOPOH MPOBOAUTCS
caMa KOHTPOJILHO-HAJI30pHAs TMpPOIEAypa TMPOBEPKH, © Jaiee JOOUThCS TMPUHATHS Mep
10 UX YCTPAHEHHUIO.

4. HecoBepIIeHCTBO PUCK-OPHEHTUPOBAHHON MOJICIM KOHTPOJIbHO-HAJI30PHOU JIEATEIIBHOCTH
rocyapcTBa M COOJIIOJICHHE MPHUHIINIA «COOJIOJICHHE 3aKOHa» CIIOCOOCTBYIOT MPOSBICHHUIO
KOPPYIUMOHHBIX MOMEHTOB [JIa)k€ B CHCTEME TIOCYIapCTBEHHOro KOHTpois Poccuiickoit
Oenepannu. Kaxaplii MHCIIEKTOP/MPOBEPSIOMIUN Ha JHOOOM NPEINPUITUA MOXKET YCTaHOBHTH
JECSTKH MEJIKUX MPAaBOHAPYIIEHUN 3aKOHOB M HOPMATHBHO-TIPABOBBIX AKTOB, KOTOPHIC MPUBEAYT
K CEpbE3HBIM IITPA(QHBIM CAHKIUSAM U K BO3MOXXHOMY MPHOCTAHOBIICHUIO XO3SHCTBYIOLIEH
NEeSTEIbHOCTH, B HEKOTOPBIX CIy4asx — AaKe K JIMKBUAUU. Vi Ha000poT, €CTh MHOTHE JIA3EHUKH,
KOTOPBIE MO3BOJIAIOT MHCIIEKTOPAM, YYaCTBYIOIIMX B KOPPYILMOHHBIX CXEMaxX, HE 3aMe4aTh KaKue-
Iu00 TpaBOHAPYIICHUS, MPHUBOIAIIME K POCTY yrpo3bl Uil O0OIIecTBa, OC30IAaCHOCTH
KHU3HEICATSNLHOCTH, a TaKKE€ K CHUKEHHIO YPOBHS SKOHOMHUYECKON 0e30MacHOCTH OMOIKETHO-
(MHAHCOBOW CUCTEMBI CTPAHBI.

Takum oOpa3om, mpoOiema KOPPYIIUU B CUCTEME TOCYJAPCTBEHHOTO KOHTPOJS, TOUHEE
00pbOBI C HEH, HA CETrONHSIIHWN JEHb HE TEpseT CBOCWU aKTyaJbHOCTH W TPeOyeT HpUHSTHS
omnpeaeneHHbIX Mep. OMHONM U3 HUX SABISETCS MIMPOKOoe MH(OpMHUpOBaHHE OOIIECTBEHHOCTH Yepe3
cpelncTBa  MaccoBo HMHGOPMAIMM O HAMpaBICHUSX, TMPUHIUIAX, CHCTEME OpraHU3alnd
KOHTPOJbHO-HAJ30PHBIX ~ MEPOINPHUATHH B  pasNu4HbIX cdepax JesTenbHOCTH. To  ecTh
MOTEHIIMAIbHbIE  OOBEKTHl  TOCYJAPCTBEHHOTO  KOHTPOJS, OCYIIECTBIAS  XO3SHCTBEHHYIO
JesITeNIbHOCTD, 3HAIOT U TOHUMAIOT CBOU O0S3aHHOCTH U MpaBa, TPEOOBaHUs IO OpraHU3alluu CBOEH
NESATETPHOCTH W IO TOAJEPX)AHUI0 OOOPYIOBaHUS M TOMEIICHH B HaAJIekKaIIeM COCTOSHUH,
oOecrnieunBamIIeM O€30MacHOCTh JIOJIE H  OKpyXKaromieil cpeapl. A NyOTUYHBIN aHATU3
MPAaBONPUMEHUTEIFHON TMPAKTUKA  TO3BOJIAET OOECHEUYUTh OTKPBITOCTH W JOCTYITHOCTh
Heo0XoIuMo HH(OPMALIUH.

BaxxHpIM 57€MEHTOM CHCTEMBI SIBIISIIOTCS WHMOpManmoHHbeie TexHosoruu. [lupoxas
JOCTYITHOCTh B COBPEMEHHOM HH(POPMAIMOHHOM TMPOCTPAHCTBE MO3BOJIET TOCYIapCTBEHHBIM
opraHaM penIuTh JOCTATOYHO IIUPOKHI CIEKTP BOIMPOCOB: OOECIEUEHUE HaJIeKamero oOMeHa
uHpopmanveli Ha Bcex OJTamax (MOATOTOBKA, MPOBEIEHUE M MOABEICHHE HUTOTOB) IPOBEPKU,
COBEPIIEHCTBOBAHWE KOOPAMHAIIMM B3aUMOJICUCTBUS PA3IMUYHBIX MMPABONPUMEHUTEIBHBIX OPraHOB,
MO3BOJISIFOIIETO M30€KaTh MyOIMpOBaHUS UX JEHCTBUI M OAHOBPEMEHHO OOECTICUUTh OKa3aHHE
WH(POPMAITMOHHO-METOI0JIOTHYECKOW MTOMOIIIH MO THAT30PHBIX 00BEKTaM.

5. HeKOHCTpYKTHBHOE OTHOLIEHUE OPraHU3alui U IPEANPUATUNA K UHCIIEKTOpaM, KOTOpbIE
MPOBOJAT KOHTPOJbHO-HAI30PHYIO AEATEIBHOCTh. 3a4acTyl0, 3TO MPOUCXOIUT H3-3a TOTO, YTO
MPOBEPKU HHCIIEKTOPOB 3aKaHYMBAIOTCS Ha3Haue€HHWEM IITpadHBIX CAHKIUNA 332 COBEPIICHHBIC
MpaBOHAPYIIEHUS] HOPMATUBHO-IIPABOBBIX aKTOB, PAa3JIMYHBIX CTAHAAPTOB W T.A. XOTs, C APYrou
CTOPOHBI, HHCIIEKTOPCKAst AESITENLHOCTh OPraHOB KOHTPOJIBHO-HAA30PHOW (DYHKIIMU TOCydapCTBa
JIOJDKHA CKJIOHATHCS K KOHCYJIBTAIIMOHHOW paboTe i MpOo()UIaKTHKU MPABOHAPYIIICHUH, KOTOPHIE
MOTJIH OBbI MPUBECTH K (PaTabHBIM MTOCIEICTBHUIM.



AHann3 MeXIyHAPOIHOM MPAKTUKH IMOKA3bIBAET, UTO MEPHI HaKa3aHUs dPPEKTUBHBI TOIHKO
B ONpEJEICHHBIX CIydasx, B TO JK€ BpeMs, €CJIM IOMOYb MPEANPUHUMATENI0 B COOIIOICHHUU
00s13aTeIbHBIX TPEOOBAHUM, MOXKHO JTOOUTHCSA 00JIee 3HAUMMBIX PE3Yy/IbTaTOB KaK I10 COOIIOACHUIO
3aKOHOJIATE€JIbHOTO COOTBETCTBUS, TAK M IO CHUKEHUIO YIPO3bl OT PHUCKOB XO3AWCTBEHHOU
nesTeNnbHOCTH. TO eCTh MpOBENCHHWE KOHTPOJIBHO-HAI30PHBIX MEPONPHITHIA IEIeco00pa3Ho
IUTAHUPOBATh UCXOS U3 CIEAYIOUIUX CTPEMIICHUI: YKPEUTh CO CTOPOHBI IPOBEPSEMBIX 0OBEKTOB
KellaHWe CIIE0BATh MPEIMUChIBAEMBIM TPEOOBAHUSIM K OPraHU3aIllUU UX JIEATEIHHOCTH H MPEeCceyb
HaMEPEHHOE UX HapyllIeHHE B CTPEMJICHUH U3BJICYCHHS] MAKCUMAIIbHOM MPUOBLIH.

B kauecTBe myTrel JOCTUMKEHHS 3TOM LEIM MOKHO pacCMarpuBaTh, B YACTHOCTH, TAKUE
MEpBHI:

— OpraHu3aiysi IMPaBOBOM IMOMOIINM XO3SMCTBYIOIIMM CYObEKTaM — O3HAKOMJICHUE
C 3aKOHOJIATEIbHBIMU aKTaMHU, COJIEPKALUMU 00s3aTeNIbHbIe TPEOOBAHUS, Pa3bsICHEHUE KITIOYEBBIX
MOMEHTOB;

— COBEpIIIEHCTBOBAHUE MEXaHU3Ma 0TOOPA MIPOBEPSAEMBIX CYOBEKTOB;

— pacnpocTpaHEHHUE CACPKUBAIOIINX MEP B OTHOLICHUU MTOCTOSIHHBIX HAPYIIUTENCH;

— IPUMEHEHNE Mep HaKa3aHUs U PELICHU, aIeKBaTHbIX YPOBHIO PUCKa;

— 3aMeHa HEMEIJICHHOTO HaKa3aHHs Pa3bsICHUTEIBHON paboToi 10 COOMIOIEHUIO 00s3aTeIbHBIX
TpeOOBaHU C MOCIETYIOIMNUM TPOBEICHUEM KOHTPOJIS IO MPOYUTAKTHIECKIM MEPOTIPUSATHUSIM;

— TMPUBJICYCHUE CaMUX IMOAKOHTPOJBHBIX OOBEKTOB K paboTe M0 pacnpoCTpaHEHUIO
Y TIpOMaraHjie CBOETro OMbITa MO COOMIOACHHUIO PEraMEHTHPYEMbIX 3aKOHOM TPeOOBaHHIA.

Eme pa3 HeoOXOQMMO aKICHTHPOBATh BHUMAHHE Ha CICIYIOIIEM (aKTe: TPUHSATHIC
B OTHOIICHUU MOJIHAA30PHOTO OOBEKTa MEpbl M CAHKIHMU JOJDKHBI OBITh COpa3MEpPHBI YPOBHIO
pUCKa, CBSI3aHHOTO C HApYLICHUSIMH, KOTOpPhIE OBbUIM OOHApYXEHbI B XOJIE TMPOBEPOUYHBIX
MEpONPHUSTHI, MOCKOJbKY 3aBBIIICHHbIC HAKa3aHUs, BJIEKYIIHME BBICOKHE PAaCXOJbl IPOBEPSIEMBIX
00BEKTOB, HE SBIIIOTCS TAPAHTUEH OTCYTCTBUS B JAIBHEHUINIEM TaKUX HapylieHuid. boiee Toro, oHu
SBIIAIOTCS TOM camMoi OJarofaTHOW MOYBOM [Isi KOPPYIIMOHHBIX TPOSBICHUM BCIEACTBHE
3JI0yMOTPEOJICHUsT BJIACTHIO. DTOT TMPUHLHUI JOJKEH HAWTH OTpa)X€HUE B CHUCTEME IPaBOBOM
JOKYMEHTAIlMU, 3aKpPENUB LIMPOKUN JUana3oH Mep Uil NPUHATUS aJeKBAaTHOTO PELICHUS AJis
KaXJIOM KOHKPETHOM CUTYallMH IO BBISABJICHHBIM B XO0J/I€ TIPOBEPKH HAPYIICHUSM, YUUTHIBAIOIINN
B rpymmne (GpakToB, IPEeX/Ie BCETro, CTENEeHb PUCKA, HATMYKE JIOMYIEHHBIX B MIPOILIOM HAPYIIEHUH U JIp.

Takum 00pa3om, MOABOAS WTOTH, MOXHO TPUNUTH K 3aKIIOYEHHUIO, YTO K Haubosee
MPOOJIEMHBIM BOIIPOCAM OPTraHU3allii KOHTPOJIBHO-HAI30PHOM JIeATENbHOCTH B Poccun oTHOCSTCS
YBEIUYEHUE KOHTPOJBHO-HAA30PHOTO JaBJICHUS Ha CYOBEKTHl XO3SWCTBEHHOW [E€ATEITbHOCTH
CO CTOPOHBI IIPOBEPSAIOMINX U KOHTPOJUPYIOIIHUX OPTaHOB TOCYIapCTBEHHOW BJIACTH, OPHEHTALMS
Ha (hopMaNbHBIE KPUTEPUHU TIPU MPAKTUYECKU MMOJTHOM UTHOPUPOBAHUU PEATHHOM OMACHOCTH TOTO
WIM MHOTO HapylUleHUs, OPUEHTALMs TOCYJapCTBEHHBIX OPraHOB KOHTPOJIbHO-HAA30PHOM
nesitenbHOCTH  Poccun  Ha  MpUHIUI — «COOJIIOJIGHWE  3aKOHA», HECOBEPIIEHCTBO  PUCK-
OPUEHTHUPOBAHHOW MOJENH KOHTPOJIbHO-HAJ30PHON NIEATETHHOCTH TOCYIapcTBa M COOJIIOJICHUE
MPUHIUIIA «IPEIYIPEKICHUE YrpO3bl», UYTO TMPUBOAUT K POCTY KOPPYIIIUMOHHOTO PBIHKA,
HEKOHCTPYKTUBHOE OTHOUIEHWE OPraHu3aluid M NPEAIpHUsITHIl K HHCIEKTOpaM, IPOBOISALIUM
KOHTPOJIbHO-HAJ30PHYIO JI€ITEIbHOCTb.
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CIIOCOBBI NOBBIIIEHUS MPOTUBOIOXKAPHON
HPOINATAHABI 1 OBPA3OBAHUA CPEAN HACEJIEHUSA

O.M. JlaTbilieB, KAHAUAAT NeAOrari4ecKux HaAyK, npogeccop;
A.B. MupoHoB;

E.B. Mopo3oBa;

A.K. CeruxaHos.

Cankr-Ilerepoyprckuii yausepcurer I'ITIC MYC Poccuu

Cratbs MoCBsIIEHA TPOOIeMaM Pa3BUTHS NPOIAraHabl B 00JIaCTH MPOTUBOIOKAPHOH 0€30IacHOCTH.
JInst coxpareHnst mpodieM peKOMEHIyeTcs BOBIICYb B IPONAraHJUCTCKUN M 00pa30BaTENBHBIN MPOIECCHI
COBPEMCHHBIC I/IH(I)OpMaHI/IOHHI)Ie KOMMYHUKAaTHUBHBIC MO6I/IJII)HLIC CpCAcCTBa U TEXHOJIOTUH.

Kniouegvie cnosa: OHIAMH NMPOTHUBOIOXKAPHAS IMponaraHjaa U o0pa3oBaHHE, IaJKETbl, MOOMIbHBIN
TenedoH, HOyTOYK, TUTaHIIETHEIN KoMmbioTep, MUC-ompoc

[IpoTuBonOX)apHas mnponaraHia HauYMHAETCS B JETCKOM CaJy M COINPOBOXAAET YEJIOBEKA
10 Tay6okoit crapoctu. OHAKO y B3pOCIIOr0 HAcelIeHUs] UMEIOTCS MPOoOeIibl B IPOTHBOIIOKAPHOM
rPaMOTHOCTH. Y OOJIBIIIMHCTBA JIFOJEH MTpeolIagacT MHEHUE, YTO TIOKAP UX MUHYET U HE 3aTPOHET
ux xummie. Ho craructuka Heymonuma, u 6osiee 73 % Bcex MOXKApOB MPOUCXOAAT MMEHHO
B kuioMm ¢onzae. Kpome Toro, MHorume JmIOOU TEPSIOT CaMOOOJaJaHUE U HE MOTYT
COPHEHTHPOBATbCS B D3JIEMEHTapHBIX I0KAPOOMACHBIX CHUTyalUsAX. DOJBIIMHCTBO KEHIIUH
OCTaBJISIIOT TOTOBSIIYIOCS Ha Ta30BBIX U AJIEKTPUUECKUX IUIMTaX eay Oe3 mpucmotpa. Yaie Bcero,
Ha HOMep BbI30Ba MoXxapHbIX — 02 mocTynaer cooOlleHHne o 3aJbIMJICHUU H(WIM) 3amaxe JbIMa
B noawesne. [lo manubiM mpecc-cinyxO0b1 ['Y MUC Poccum mo CaparoBckoil 001acT, TOYTH
©KEIHEBHO CIy4aroTCcs BbIE3Abl MOXAPHBIX HA 3aJbIMJIEHUS M3-3a «yOexaBliero» oodena.
[ToxxapHble MHCHEKTOPBI PETYNISIPHO MPEANAraloT YCTAaHOBKY HOBEHMIIMX aBTOHOMHBIX IOKapHbBIX
U3BEILATENEH, KOTOpbIE B CIy4yae 3aJbIMIICHHS WIM YTE€UKU Ta3a NpeaynpensT HaxoIAIuXcs
B MOMEIIEHUH JII0JIeH 0 BO3TOPAaHUU U JaXKe MPEAOTBPATST B3pbIB. BOT HECKOJIBKO CTaTUCTUYECKUX
JaHHbIX [1]:

— 110 15 % mpu Bo3ropaHuM Ha IUIUTE Macia, a TaKkKe JIEKTPOnpUOOpOB MPUMEHSIOT BOY

JUIS TYUICHHUS;

— 110 40 % KypsIuX Jroel, 0COOEHHO HETPE3BbIX U OOJIbHBIX, TOMYCKAIOT BO3TOPAHUE MTPU

KYPEHUH B IIOCTEH;

— 10 11 % Bo3ropaHuii MPOMCXOAUT M3-32 HEHCIIPABHBIX 3JIEKTPOIPOBOAOK, UCKPSIIUXCS

KOHTAaKTOB M HarpEBAOINXCS PO3ETOK;

— MOYTH BCE HACEJIEHHWE OCTABIISIIOT AJIEKTpoanmnapaTypy (TeIeBU30pbl, KOMIBIOTEPHI U T.1I.)

BKJIIOYEHHBIMHU B JKJyIIIEM PEKUME;

—10-15 % — mokapsl OT «IAETCKOH MATOCTH;

— ¥ camoe yauBHTeNIbHOe, 6osee 10 % He 3HaIOT HOMEP BbI30Ba MOXKAPHBIX.



B pesynbTare Heymenblx ACWCTBUH HiIM O€3AEHCTBUS HAceleHUs HACTOSAIIUHN IepHOa
B Poccum xapakrtepusyercss OrpOMHBIM KOJUYECTBOM IOKapOB, OCOOEHHO JIECHBIX M B YaCTHOM
KHUIJIOM CEKTOpE.

CriennanucTsl B 00J1aCTH MOXKApHOH O€30MaCHOCTH OTBOJAST MPOTUBOIIOKAPHON MpoIaraHyie
3HAUMMYIO POJIb B COBEPILICHCTBOBAHMU MPOQHIAKTUYECKUX CHCTEM, MPEAYNPEKIAOMINX MOXKapHI,
U Opo(UIAKTUYECKHMX HWHHOBAIIMOHHBIX MEPONPUSTUN, CHOCOOCTBYIOIIUX YBaXUTEIbHOMY
U TI0)apo0e30MacHOMY OTHOLICHHIO HACENICHHs K OKpYXKarolieMy Mupy. YernoBeueckoe CO3HaHHE
Mo/ BO3ACHCTBHEM pAJUKAIbHBIX H3MEHEHHH BO BceX cdepax YelIoBEYECKOW AesITeNbHOCTU
3aIoJTHAETCA OOIIECTBEHHBIMUA OTHOULICHUSIMH, MpeHeOperas 1mokxapo0e30MnacHbIMU OTHOIICHUSIMH
K OKpyxaroieit cpeae. HeobxoaumMpl Takne MHHOBALIMOHHBIE CIIOCOOBI M CPEJICTBA MTPOTUBOMOKAPHOM
IpomnaraH/ibl, KOTOpbIE TMOBBICAT CO3HATENbHOE OTHOIICHHE HACEeIeHUsI K O€30rOBOPOYHOMY
COOJTIOICHUIO MPABUJI MOKAPHOM 0€301aCHOCTH.

MeTtoponoruyeckue mnpreMsl, BeipadoTanubsie B ['maBaom ympasienuu (I'Y) MUC Poccun,
IIPU MOMOIIY KOMMYHHKAIIMOHHBIX CPEACTB OOECIEUMBAIOT lieJIeHANpaBieHHOEe HH(DOpMHUpPOBaHHE
HACEJICHUS O MEPOIPHUATHUAX 0 00ECIICUECHUIO MOKAPHOW 0€30IaCHOCTH C IOMOIIBIO TEIEBUICHHS
Y KUHO, KHUT U JKYpHAJIOB, Ta3eT, paJuo, MHTEPHETAa, PEKIaMBbl.

Opransl HagzopHoit nestensHOCTH 'Y MUC Poccnn mo CapaToBckoit obsactu U3 Toja
B roJl WHGOPMUPYIOT HACEICHHE HEYTCIIUTEIbHBIMI JaHHBIMH W3 TPaBONPUMEHUTEIHHON
MIPAKTUKNA TIO KOJHMYECTBY I0’KAPOB, MOTHOMIMX M IOCTPAJaBIIMX, MaTepUAILHOM ymiepoe [2].
Ho rnaBHas 1ens npoTUBOIOKAPHOW MpoMaraHibl He TOCTHUIJIa 3HAYUMbBIX PE3yJIbTaTOB, HECMOTPS
Ha MHOXECTBO PEKOMEHJanui 1o mokapobezonacHoctd. OdYeBHIHO, HEOOXOIMMO YCHIMBATH
MpoIara’jly BHUMATEJIbHOTO OTHOILICHHS K TOXApOOIMACHBIM SIBJICHUSM W Yalle HarOMUHATh
00 OIMAacHOCTH, C KOTOpOH CTankuBaercss HaceneHue. [IpuMepom Takoil pabOThI MOTYT CIIYXKHThb
nHpopMmanmonusie Meponpustus npotuB COVID-19. A pasBe jecHble W TOPOJCKHE IOXKapbl
10 MPUYMHEHHOMY MaTepUAIBHOMY yIIEpOy W UYEIOBEUYECKHUM KEpTBAaM HECPaBHHMEI C yIIEpOOM
or COVID-19? Ilo oTaenbHBIM pEerMOHaM 4YacTO Jaxke MpeBblmarT yimepo. CremnoBarenbHoO,
HEOO0XO/MMO 33/IeHCTBOBATh COBPEMEHHBIE KOMMYHHMKAIIMOHHBIE CPEJCTBA M aKTHBH3HPOBATH
UH()OPMHUPOBAHHE O MPOTHUBOMOKAPHBIX MEPOMPHUATHIX MO HEIOMYIICHUIO MOKapoB U THOeH
MO Ha TOXKapax, O HapYIICHUSX W HApyIIUTEISIX TpeOOBaHWH IOKapHOH Oe30macHOCTH.
COVID-19 noaxmto4m K aHTUBUPYCHOM Mpormaranie abCOIIOTHO BCE BIACTHBIC OPTaHbl. A modemy
TaK e BIIACTHBIM OpPraHaM He 3aHAThCS IPOTHBOIIOKAPHBIMU MEPOTIPUSITUSIMHA?

COVID-19 BmisiBua elle OAMH MPOCYET: IMPH pa3BUBAIOLICHCS IUPPOBONH SKOHOMHUKE
B Poccum Oonpimas 4YacTh HaceleHHs, y4YUTENeH MIKOJ, MperojaBaTesieii B YHHBEPCHTETax
HE BJI4JICIOT B COBEPIICHCTBE OHJIAWH 00y4eHHEM M OHJIAIH OOLIeHHEM.

[TpaBUIBHO MOCTaBICHHOE OHJIAWH OOydYeHHe W OHJIAHH MPOTHBOIOXApHAas MporaraHaa —
3TO BBICOKOKBAIH(UIIUPOBAHHOE M COBPEMEHHOE LIEJOCTHOE, CUCTEMAaTU3UPOBAHHOE MOIOJIHEHHE
3HAHUU N0 MOXKAPHOU OE30MACHOCTH.

Omnuaiin  oOyueHMe W OHJIAfH MPOTHBOIOXKAPHYIO MpPOMaraHay MOXKHO OCYIIECTBISATh
00BIM yTOOHBIM criocobom [3]:

— JloMa WIM B oduce 3a KOMIBIOTEPOM — 3T0 Haubojee yHOOHBIN BapuaHT oOyuaTbcs,
HaxoJsCh B KOM(OPTHBIX YCIOBHUSX, KOTOpPBIE CIIOCOOCTBYET YCBOECHMIO OOJBLIOTO 0O0beMa
nH(pOpMaIUU 1 KOHCIIEKTUPOBAHUIO CAMBIX Ba)KHBIX MOMEHTOB;

— B JIOpOre C MOMOIIpI0 cMapTdoHa/MIaHIIeTa — 3T0 00y4YeHHe ¢ J1I000ro MOOHIIBHOTO
YCTPOMCTBA.

Baxxneilimmm npeumyecTBoM 00yueHus MokapHoi 0e30MacHOCTH B peXUMeE OHJIAH — 3TO
UCMOJb30BaHUE B TMpolecce O0OydeHHsS M IPOTHBONOXKAPHOW MpONaraHjbl HAWIYYIIUX
METOAMYECKUX MaTepHAIIOB U TpreMoB. Kpome Toro, 00yJaromuiicsi caMOCTOSITEThbHO Ka9eCTBEHHO
U OOBEKTUBHO OCYILIECTBISET TECTUPOBAHHE CBOMX 3HaHUM. OOydeHue MokapHOHl 0Ge30MacHOCTH
B pEXHME OHJAWH MOXHO TPOXOJUTh WHAWBUAYAIbHO, KOJUIGKTHBHO, CEMbEH, TpyMHIaMu
IIKOJIbHUKOB, JIETCAJIOBCKUMM TIpynnamu. Bo3MOXXHOCTH 0O0yueHHsT M IPOTHBOIIOKAPHOM
Mporaral/ibl B peKUMe OHJIAIH TPaHINO3HbI, HY)KHBI HHUIIMATOPBI TaKOK MeTojo0ruu. KoHnevHo,
BO IJIaB€ KaUeCTBEHHOT'O M COBPEMEHHOT0 OHJIaiiH 00ydeHus noykHo crate 'Y MYC Poccun.
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Oco6o0 creayer onucaTh BO3SMOKHOCTH MPOTUBOIIOKAPHOM Mpomaranasl. A 4To mpecieayeT
MpOTUBOMNOXKapHas mnpomaranaa? Hekoropble uccinenoBaTend MNPOTHO3UPYIOT 32  CUET
IIPOTUBOIOXKAPHON IpONAaraHjpl €XEerogHoe CHU)KEHME KOJMYECTBA I10’KapOB B HaIlleH CTpaHe
He MeHee 4eM Ha 5 % [3]. JlaHHOe CHM)KEHHE JOCTUIaeTCsl B pe3yJbTaTe MPaBWIbHBIX JEHCTBUN
HaceneHus. Vmeer MecTto MH(POPMAMOHHO-TICUXOJIOTHYECKOE BO3ICHCTBUE IMPOTHBOIIOKAPHOM
Mpomaraljibl Ha KaXJO0ro uejgoBeka. Y HEro QopMUpPYETCsl HOBOE MHEHHUE, YCHIIMBAIOTCS
TpaJMLIMOHHBIE TEHJACHIMM UM BO3PAaCTacT TIOTOBHOCTh K JedcTBUsAM. (ClenoBaTenbHO,
MIPOTUBONOXKAapHas MpomaraHia Hapsjy ¢ o0pa3oBaTelIbHOW ILENbI0 HCIONb3YET METOIOJIOTHIO
HECKOJIbKUX Hay4dHbIX OTpaciei, MpexJae BCEro. ICUXOJIOruu M couuosioruu. Ilcuxonoru
U COLMOJIOTH CHOCOOHBI, HCIOJIb3YSl MPOTHBOIMOXKAPHYIO MpOMAaraHay, CyIIeCTBEHHBIM 00pazoM
MOBBICUT MPOTUBOIIOXKApHOE co3HaHue yrofei [4]. [lponaranga MoXeT TBOPUTH udyjeca, MEHSTh
YeJI0BEUYECKHE UYyBCTBA, UX MJIEHHOCTb, BIUATH HAa WX JKEJaHUS, MOTPEOHOCTH, Ha UX CO3HAHHE
U nojicozHaunue [4].

HudopmarioHHasl mpoTUBOIIOKapHAs 1eITEIbHOCTh XapaKTEPU3YETCsl MOCIEI0BATEILHOCTHIO
UMIIYJIbCOB, BO3JCHCTBYIONIMX HA pa3JIMYHbIe YyBCTBA WJIM MbICIU. B ciywae ocnabeBaHuA
BO3JICHCTBUS OJTHOTO MMITYJIbCA, JOOABISETCS BO3ACMCTBUE APYIMM HUMIYJIbCOM. TakuM oOpazom,
dopmupyeTcsi HempepblBHAsT W NPOJOIDKHTENbHAs cucTema. JIpyrum BaXHBIM  yCIOBHEM
noctuxeHus: 3P PEKTUBHON Mpomarauabl SBISETCS MPUMEHEHHUE COBPEMEHHBIX M MHHOBALMOHHBIX
MH(POPMAIIMOHHBIX CPEACTB.

MHoroneTHssl mponarasia Bo3JeicTByeT Ha (JOpMHUpPOBaHKE YYBCTB U HUJICH, IPU STOM OHA
JIOXKHUTCA Ha YK€ UMeoIyrocs ocHOBY [4]. Hanbonpmmii s ekt mocturaercss mpu HEMpepbIBHON
U TOTaJIbHOM TMpomaraHjae, HEAONMyCKalomel «mpolenbl», W B  ONPENEICHHbIE IEePUOIBI
OXBaTBIBAIOLIUI BCE HACEIICHUE.

Cnenyer oTmeTuth, Ha 3(PQPEKTUBHOCTh MPOMAraHIUCTCKOTO  BO3ACHCTBUS  BIIMSET
MPECTIKHOCTh  MH()OPMAIIIOHHOTO HMCTOYHHKA, €0 HWHTEPECHOE COJIepKaHHEe W OpUTHHAIbHBIC
croco0bI MH(GOPMHUPOBAHHUSI, UCTIONH30BAHUE COBPEMEHHBIX cpeAcTB H(popMarmu. [Iponaranucrckoe
BO3/ICHICTBUE HAa MHJUBHIYYMOB 3aBUCUT M OT IICHUXOJIOTMYECKOTO HX cocTosHus. M3BecTHO, 4TO
WHIMBUIYYMBI TIO3UTHBHO BOCHPHUHUMAIOT MH(MOPMALIUIO TIPU €€ COOTBETCTBUU MX MHEHHUIO, B HHOM
cllydae, damie BCero, WHQpOpPMAIMs HE BOCHPUHUMACTCA. OPPEKTHBHOCTH IMPOIAraHIuCTCKOMI
MIPOIYKIIUU OIICHUBAETCS IOCTUTHYTHIMU KOHKPETHBIMU d(ppekTamu:

— KOHKpeTHbIH 3(Q(EeKT OT MPOTHBOINOXKAPHOM MpomaraHabl CHOCOOCTBYET pa3pelICHHUIO
JUYHBIX MPOOJIEM WHANBUAYYMOB, TO €CTh YCTPAHSIOTCS MOXKAPOOTMACHbIE YCTAaHOBKH;

— IpecTUXHBIH 3((EKT OT NMPOTUBOMOKAPHOM MpomaraHibl HANpaBlieH HAa BHYTPEHHEE
yIOBJIETBOPEHUE UHANBUAYYMOB, TaK KaK O HUX YBaKUTEIbHO BBICKA3aJIUCh B MPOIIECCE 3aHATHIA;

— 3bdexT ycuieHHs MO3MLMU OT MPOTUBONOXKAPHOM  MpoIaraHjabl  HalpaBlieH
Ha YJOBJIETBOPEHHE BHYTPEHHETO CAMOMHEHMS WHJMBHAYYMOB B CIIy4a€ MOJAJEPKKU X MHEHUS
10 KOHKPETHOM KU3HEHHOW CUTYAIINH;

— 3¢ dekT ynoBIETBOpPEHUS MO3HABATEILHOTO HHTEpPEca B IpOLEcCe MPOTHBOIOKAPHOM
MpoTaras/isI;

— 3QdexT no oborameHno onelta GopMHUpyeT o0pa3 MpeaMeTa ¢ aKTyaTu3uPOBAHHBIMU
ACTETUYECKUMHU YYBCTBAMH U MEPEKUBAHUSIMU,

— SMOILMOHAIIBHBIN 3P PEKT — ITO YIOBIETBOPEHHE OT BO3HUKINIEH SMOIIMOHATIBHOMN pa3psIKH.

KoHeuHo, ycCHemHOCTh MpOMaraHAuCTCKON JAeATeNbHOCTH ONpeAeNsieT MeTO0JIOTUS
U cojiepKaHKe MpOoNaraHIuCTCKUX BRICTYIUIEHUN. bonee Toro, a3¢(heKTHBHOCTH MPOTUBOIIOKAPHON
Mpomaraljibl  CIOCOOCTBYET crenuaibHoe TpodeccrHoHambHOe 00pa3oBaHUE MOJEPATOPOB
U COOTBETCTBYIOIIMM HWHTEUIEKT WHAUBUAYYMOB-CIyIIATENeH, a Takke HX KPUTUUYECKOE
OTHOIIIEHHE K MH(OpMAMOHHBIM cooOueHusM. [lcuxonmornyeckue uccieqoBaHusl MOKa3alld, YTO
JIOJA €  BBICOKMM  HMHTEIUIEKTYalbHBIM  TMOTEHLMAJIOM  BOCIPUHHUMAIOT  JIOTHUECKUU
U apryMEHTHpPOBAaHHBIM MPOTHBONOXKAPHBIM MaTepuan Oojee sMouMOHaNbHO. WHON pe3ynbTar
HaOJI0AaeTCs Cpey cllylaTeneil, UMeronux 0ojiee HU3KUE WHTEIUIEKTYyaJIbHble BO3MOKHOCTH WIIN
PaBHOMYILIHBIX K IPOTUBOMNOKAPHON TEME.
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B kadecTBe MHCTPYMEHTOB MPOMATaHIUCTCKOIO COOOIIECHHS HCHOJIB3YETCs HarjsaHas
aruTanys Ha MPOTUBOINOXKAPHYIO TEMATUKY Ha TPAHCIOPTHBIX CPEACTBaxX. JlaHHBIE MHCTPYMEHTHI
MO3BOJISIOT MOBTOPATH OJHO W TO K€ MPOMNAaraHAMCTCKOE COOOIEHHE, HO B Pa3MUYHBIX (popmax.
Jlisl ycuileHusl apryMeHTaluu B T€YeHHEe HEKOTOPOro BPEMEHH MPOINAraHUCTCKYIO JeATeIbHOCTh
crenyer KoppektupoBarb. Hanbomnpmas 3¢ hekTuBHOCTD mpomnaransl JOCTUTHYTa MOJEPAaTOPaMH,
KCIOJIb30BABIIMMU, K IpuUMepy [4]:

— HOBU3HY B HarJISITHOM aruTallMy MpY TIOMOIIM OpUTHHAIBHBIX pUCYHKOB B 3D ¢opmare;

— YAMBUTENIbHYIO OPUTMHAIBHOCTD HAIJIAHOM aruTanum;

— BBIPAXCHHYIO B HATITIHON aruTanuu NpoOIeMHYI0 CUTYAIHIO;

— SIPKOE B3aMOJAEHCTBUE HHTEPECOB HACEJIEHUS U IPOTUBONOKAPHOM aruTaluy,;

— COBIIAJICHUE JIMYHBIX MHTEPECOB HACEICHUS C U3Yy4aeMOU IPOTUBOIIOKAPHON TEMOIA.

B odopmiiennn ropoackoro mpocTpaHCTBa HCHOJb3YIOTCS PEKJIAMHBIE pa3ipakuTely,
a MpoIaraHJAuCTCKUNA MaTepuall Ha IPOTHUBONOXAPHYIO TEMAaTHKY, Yallle BCETro, HE BBLIEISAETCS
CpeaM peKIaMHbIX pazapaxuteneil. CienoBaTenbHO, HEOOXOAUMO HCKaTh 0ojiee OpUTHMHAIbHBIC
¢dbopMBl BO3IEHCTBUS, MOBBIIATh UX MHTEHCHBHOCTh M HOBU3HY. K mpumepy, Ha 3amoMHHaHUeE
OKa3bIBaeT BIUSHHE OOJIee OCMBICICHHAs, JOIMYHAasl, SMOLMOHAIBHO OKpPALIEHHAs! aruTalus — OHa
JydIe 3allOMHHAETCsl HaceleHrneM. M3BecTHO, 4YTo HeOONbIIoW 00beM 3pUTENbHON HH(pOpMAIUU
JOCTaTOYHO MO3UTUBHO BOCIIPUHUMAETCSA JIIOJbMHU. MccnenoBanus, CBA3aHHbIE ¢ U3MEHSIOIUMUCS
o0beMaMu 3pUTENbHONW MH(OPMAIMK, TOKa3all, YTO MEePBOHAYAIBHOE MHEHHE (HOpMUpYETCs TpHU
HebombIIoM 00beMe mHbopMaluu, a ans 0osee 0OBEKTUBHOTO MHEHHUS HYXKHO Oojee oObeMHas
uHpOpMaHs.

CdopMupoBaHHOE MHEHHE MOXET MOMEHSTbCA B CIIydasiX, KOTJa y HACEIEeHUs MEHSIOTCS
YCTAaHOBKM W  OpHEHTAllMM B  OTHOIICHWH KAKOW-TMOO TEMbl WJIM KOT/Ia  Hapsay
C OOILIENpPOCBETUTENBHBIM PE3YJIbTaTOM HaOJIIOAAIOTCS YCHIJIEHUS YCTaHOBOK, IPOTHBOpPEYAIUX
ux yoexaeHusiM. XyKe BCero, Korja HaceJleHUe WIM UTHOPUPYET, WIK CUUTAET TEHIECHIMO3HBIMU
uHpopMalnuoHHble cooOmeHus. IloaToMy, HEOOXOIUMO KOPPEKTUPOBaTh HH(POPMALMOHHBIE
COOOIICHUsI B 3aBUCHMOCTH OT MHEHUS CIyIIaTeield Ha MPOTHBOIIOKAPHYIO TEMATHKY, a B cllydae
SBHBIX IPOTUBOPEYMBBIX IIOCTYNKOB HACEIECHUS MOJAEPAToOpy ClEAyeT YCTPaHWUTh TPYAHOCTU
U TIPENSTCTBUS TI0 BOCIIPUATHIO HHPOPMALINH.

Ha ocraHoBKax OOIIECTBEHHOIO0 TPAHCIOPTA CIEAYET Pa3MECTUTh IMPOTHUBOIIOKAPHYIO
aruTamuio Ha OOKOBBIX CTEHKAX MaBWIbOHOB [5]. Ha HUX Oyaet orobOpakena uHbopmMalus o Mepax
npodUIaKTUKN U OOPHOBI C OXKapaMH, 3HaHUS a30B KOTOPOI OyayT MoJie3Hbl KaxJoMy. OCHOBHas
IeJIb aKIIMU — MPUBJIeYh BHUMAaHUE TOPOKaH K Mpo0ieMe, TOBBICUTh X 3HAHUS B 3TOM BOIPOCE.
C nenbto MOBBILEHUS YPPEKTUBHOCTH MpOINaraHbl HEOOXOAMMO B MEPHOA 3aHATHH aKTUBHEH
BOBJIEKATh HaceJIEHUE B 000I0IHYI0 HHPOPMAIIMOHHYIO AEATEIbHOCTb.

B coBpemeHHOM mnepHoje HaceleHHe, BHE 3aBUCHMOCTH OT 00pa30BaTEIbHOTO YPOBHS,
OTIaeT MPEANOYTEHHE PA3INIHBIM WH(POPMAIIMOHHBIM T'aJKETaM.

Hcnonp30BaHuE COBPEMEHHBIX TEXHMYECKUX CPEACTB B MPOMAraHIUCTCKOM M 00pa30BaTeIbHOM
mpoleccax Ha MPOTHBONOXKAPHYI0 TEMaTHKYy HEOCIOpPUMO AacT 3HauuMbId 3ddext. MobunbHas
nponaraHia M oOpa3oBaHue 00J1aaeT MNPEUMYIIEeCTBAMHM IPHU HCHOJIb30BAHUM MOOMIIBHBIX
TeneQOHOB, KOTOpbIE 005S3aTEIbHO MOBBICAT KadeCTBO IPOTHUBOMOXAPHBIX 3HAHUN, TaK Kak
o0y4yeHHe IPOHUKHET B CO3HAHHE HACEICHHUS.

[IpruMeHeHne B TIPOTTaraHIUCTCKUX MPOIIECCaX COBPEMEHHBIX KOMMYHHKATHBHEIX CITOCOOOB
obecrieunBaet [5]:

— OINEepPaTUBHOCTH MOyYEHUsI 0030pHOM MPOTUBOIOKAPHONU HH(DOPMALINH;

— BU3YyaJIM3allMIO IPOTHUBOIIOKAPHOM HH(pOpMaIHK;

— MpOrpaMMHUPOBaHKE COOOIICHNH Ha IPOTHBOMOKAPHYIO TEMATHKY,

— MOJIy4€HHUE apXUBHBIX MAaTEPUAIIOB C TEKCTOBOM U ¢ rpadudeckoit HHPpOpMaIuei.

[IpeumymiectBaMu MOOWJIBHBIX YCTPOMCTB SBJIETCS HaJM4M€ CEHCOPHOTO JKpaHa,
CIOCOOHOCTh K AKTUBHOMY B3aWMOJICHCTBHIO, OecnpoBojHas TeleOHHAsE M WHTEPHET-CETH,
rpynrnoBoe O0IIeHKe, ONlepaTUBHBINA MOMCK HHPOPMAIIUH.
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NMeHHO  MHOTO(QYHKIIMOHATBHOCTh  TQ/DKETOB  IMO3BOJSET  aKTHBHO  MPHUMCHSTH
WX B TPOMAaraHANCTCKOM W oOpa3oBaTeiabHOM Tporeccax. Hambonee dacto mHpOpMannoHHBIE
COOOIIEHHUs MOCTYNaT Ha MOOMIIBHEIN TenedoH (60 %), Ha HOyTOyk mpuxoaut 23 % cooOmieHuil,
Ha TJIAHIICTHBIA KOMIThIOTEP MpUxoauT 17 % cooOIeHui.

Baxueitmmumu 3amavamu g cnenuanucto ['Y MUC Poccum sBISIOTCS CO3/1aHME
00pa30BaTeNpHOr0 KOHTEHTA Ha MPOTUBOIOXKApHYIO0 TeMaTuky. K obpasoBarensHomMy caiity MUC
Poccun xemarensHo umerh OecruatHblil goctyn. Crnenmamuctel 'Y MYC Poccum Ha caiite
pa3MeniaroT KOHTEHT 00pa3oBaTENbHON MPOrpamMMbl, CIIOCOOHON (opMHpOBATH OMpEeIICHHbIE
KOMIIETEHIIMK Yy oOydaromuxcsi. Kpome Toro, HEOOXOAMMO MOTHBUPOBATH HACEJICHUE
Ha TOJy4yeHUE 3HAHUUM MO MPOTHUBOIMOKAPHOW TEMATHKE C MOMOIIbIO COBPEMEHHBIX MOOMIBHBIX
YCTPOMCTB.

PesynpraTel ankerupoBanus, nposeaeHHoro I'Y MUC Poccum mo CapaToBckoi obiactu
Cpeld IUKOJBHUKOB M CTYACHTOB, C ILIEJIbIO OIICHKA WCIIOJIb30BAHUS HMMHU TaJKETOB JJIs
0o0pa30BaTeNpHOr0 Mpolecca Ha MNPOTHUBOMOXKAPHYIO TEMAaTHKYy, HOATBEPKIAIOT Ba)XXHOCTh
WX TPUMEHEHHsS JUIsl JOCTHIKCHHSI OOpa30BaTENbHBIX IIEJCeH, a TaKkKe HMHU TPUBETCTBYETCS
«MoOmIbHOE 00yueHue» (m-learning).

MoOunpHBIE KOHTEHTHI MTPOTUBOMOKAPHON MpONaraHsl BKIFOYAIOT Pa3TUYHBIC MEIUWHBIC
KOMIIOHEHTHI. ECTecTBEHHO, MOOWJIbHBIE KOHTEHTHI MPOIMAaraHabl CO3[JAIOTCS YMEHBIICHHBIMU
1o o0BeMy.

MoOusbHbBIE KOHTEHTHI MPOTUBOIOXKAPHOM MpormaraHabl — 3TO, KOHEYHO, OIepaThBHAs
JOCTYIHOCTh K  00pa30BaTelbHO-IIPOCBETUTEIBCKUM  pecypcaM  Hapsaay C  CBEPXHOBOM
nHpopManmonHoi ¢unocodpueii. iMmeHno ¢unocodus uHGOPMAIIMOHHOTO TMpoIecca OMpeaeseT
pa3pabOTKy MHHOBALIMOHHBIX TOIXOJOB W METO/OB, CIIOCOOHBIX COYeTaTh 00pa3 JKW3HU HAIEro
HACEJICHUS C IPOTUBOIIOKAPHOM MPOTaraH/ioil mpu MOMOIIU T'a/IKETOB.

CoBeplilieHCTBOBaHME MOOMIJIBHOM IPOTHUBONOXKAPHON MHpomnaraHibl U 0Oy4eHUs IO3BOJIUT
MOBBICUTH JOCTYIMHOCTh M JIETKOCTh B HCIOJB30BAaHUU MOOWIBHBIX YCTPOICTB, KOTOpPBIE CMOTYT
CBITPATh HEMAJIIOBAXXHYIO POJIb B TIOBBIIICHUH Ka4eCTBA 00Pa30BaHHUS.

s uHTEerpauuu B MPOLECCOB MPOTHUBOMOMXAPHOM MpOIaraHjibl B MOBCEIHEBHYIO >KU3Hb
POCCHIICKUX Tpa)K[aH CJIeyeT COBEPIICHCTBOBATh MOOWJIbHBIE KOHTEHTBHI MPOTHUBOIMOXKAPHOMN
npomnaranabl. Kpome TOro, akTUBHU3HPYETCS MBICIb O TOM, YTO MOOUIBHBIE KOHTEHTHI
MIPOTUBOMNOXKAPHOM MponaraHabl — 3TO MEPCIEKTUBHAS CUCTEMA IIMPOKOIOCTYITHOTO 00pa30BaHusl.

DNEeKTpOHHOE O0pa30BaHHE MPOHHUKIO TMOYTH BO BCE POCCUNCKHE HACEICHHBIE MYHKTHI
U paiioHHble MEeHTpbl. OJHAKO U3-32 HEXBATKH MOOWJIBHBIX KOHTEHTOB MPOTHBOMOXKAPHOM
MpoMara’jbl U METOJUK IO MPOTHBOIMOXKAPHOW O€30MacHOCTH DIEKTPOHHAS MPOTHUBOMOXKApHAS
npomnarana He BHeapsieTcss B MUC Poccun.

B kadecTBe MpOTHBOIMOXKAPHOW MpoMaraHibl MOXHO paccMaTpuBaTh TelehOHHBIA OMpPOC
(MYC-ompoc) — ObICTpBIM M HaJIEKHBIA CIOCOO MONMYYeHHUs] MHPOPMAIMK OT LEIEBON ayIUTOPUH
abCONIOTHO Pa3HOW MO YUCIEHHOCTH M cocTaBy. C MOMOIIBI0 CUCTEMBI aBTOJI03BOHA, KOHTPOJS
KauecTBa, 3amuch WHTEpBbIO W 0a3bl gaHHbix MUC Poccuu momydut HaAeKHBIE PE3yJTbTaTh
KOJIMYECTBEHHOTO UCCIIEOBAHUS

[TpenmymectBa MUC-ormpoca:

— IIPO3PavYHOCTh MPOBEACHUS BCEX ITAIOB Tele(hOHHOTO OMPOca;

— OINEPATUBHOCTH, MO3BOJISIET onpamuBaTh 10 300 peCIOHJAEHTOB B JICHb;

— Ipe0CTaBIeHUE BCEX ayau03amuceil TeIe()OHHBIX HHTEPBbIO;

— 100 % xOHTpOJb KaueCTBA 3aMOJHEHUS aHKET W COOTBETCTBUS PECIIOHIICHTOB HYXKHOU
LIEJIEBOY ayIUTOPHH.

Orarnel nposenernss MUC-onpoca:

1. Iloocomosumenvubiii 5man: Ha TOU CTAJAUU YTBEPKAACTCS aHKETA U KPUTEPUU OICHKU.

2. Ilonesoti sman: HenocpeaCTBEHHOE MPOBEICHHUE TeIe(OHHOTO OMpOoca HHTEPBHIOCPAMH,
KOHTPOJIb Ka4eCTBa, HTOrOBask BHITPY3Ka ayIM03anuceil U 0a3bl TaHHBIX.

3. Ananumuuecxuti sman: O0pabOTKa MacCWBa JIAHHBIX, MOJATOTOBKA AHATUTHKH, OTYETA
W/WJH TIPE3EHTAIUH 110 pe3yIbTaTaM UCCIIeTOBAHMUS.
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CroumocTb Tene()OHHOTO OMPOca 3aBHCHT OT:

— NOCTH>KMMOCTH LIEJIEBOU ayIUTOPUU;

— JUIMTEJIBHOCTH U CII0KHOCTU aHKETHI;

— 0011Iero KOJIMYEeCcTBa ONpaIluBaeMbIX PECIIOH/IEHTOB.

Tpumepvl menegonnbIxX ONPOCO8 NO NPOMUBONONCAPHOL MEMAMUKE:!

— 3HAaKOMBI JIU BBI € IOPSAIKOM 3BaKyanuu u3 Bamero 3nanus?

— [IprHUManM 11 Bbl y4acTHE B II0’KAPHO-TAKTUYECKUX YUEHUSIX B TEUEHHE MPOLIEIIEro roga’?

— 3HaerTe JI1 BbI, I'/ie B Balem 31aH1M pacioio;KeHbl OTHETYIIUTENH U ITOKapHbIE KPaHbl?

— 3Haere 11 Bbl kak ucnonp30BaTh IPOTUBOINOXKAPHBIE CpeicTBa?

— NmetroTcs u B Bamem 31aHuu o>KapHbIE IUATHI?

Onpoc 83pocivix u Oemeti NO NOACAPHOU OE30NACHOCMUL:

— Bamm geiicTBus ipyu BO3SHUKHOBEHHMH TOXKapa B Baiiieil kBaptupe?

— Bamm nefictus, ecnu B Bameit kBapTupe oOHapy)uiu AbM?

— Barie MHeHue Ha 3anpeT UCIob30BaTh JUQT NpyU 0OHApYXKEHUU bIMa B Bamem noxbesne?

— Bamm nefictus, ecnu Bl 00Hapy»Kuiin B OAbE3/IE IBIM U IIaMs?

— Bamie MHeHuHe Ha 3aIpeT IpHU [10Kape BKIKYATh MIEKTPUIECTBO U ras?

— Bbl momHUTE HOMEp TenedoHa moxkapHou oxpanbl? Conmepikanue Bamiero cooOmieHus
110 HOMepY TesedoHa MoXKapHOH OXpaHbI?

— Bamm neiicTBus ¢ 1enbl0 HE JONMYCTUTh IEPeXojia Mo)kapa ¢ HUYKHEro 3Taxa Ha Bamry
KBapTHUpy?

— Barie MHeHUE 0 IpaBUJIax COBJIAJAAHUS C JIFOOOM OMaCHOCTHIO?

C npenplo 0000mIEeHHS CleqyeT OTMETUTb, 4YTO MOOWIbHBIE TIa/PKEThl BBITOJIHSIOT
3HAYUTENBHYI0 pONb B cdepe KOMMYHHMKAIMM Ha pa3HbBIX YpOBHAX, a B Ipolecce
IIPOTHBOINOXKAPHON IMpomnaranibl 1 00yuyeHHs] OHU CBHIFPAIOT MO3UTHUBHYIO poiib. C MOMOUIbIO HUX
HAaCeJIeHHe MPHOOpPETaeT HOBYIO IPOTHUBONOXKAPHYIO HH(GOPMAIUIO, KOTOpPas IOJIOKUTEIHEHO
MOBJIMSICT HA KAUECTBO MPOTUBOIOXKAPHOU Npornaran/isl 1 00ydenus B Poccun.

HeoOGxomuMo ocCTaHOBUTHCS Ha WH(POPMALMOHHBIX CTEHJAX B HACEJICHHBIX ITyHKTax
U Ha TEPPUTOPHUAX JIECHUYECTBA.  AHalIM3 IPOBENEH B LEISIX pealu3aluu KOMILIEKCca
arUTallMOHHBIX M MPOQWIAKTUYECKHX MEp Ha IMPOTHUBOIOKAPHYIO U JIECO3AIIUTHYIO TEMATHKY.
BbiBoj onuH: Jeco3aliuTHbIE MPO(UIAKTUYECKHE MEPOIPHUATHS HACBIIIEHBl WMHTAlMOHHON
NeSITeNIbHOCThIO B ATOW Ba)kHEWIIeH cdepe U He MMEIOT OTHOILIEHHUS K peaJlbHOMY 00eCHedeHUIO
MOKapHOM 6€30MaCHOCTH HAIIKX JIECOB.

[To cratuctuke, 9 n3 10 necHbIX MOXKAPOB MPOUCXOAST [0 BUHE YEIOBEKA B MPOIECCE €r0o
TPYAOBON JEATEIBHOCTH WM OTIbIXa B JIECY M Ha MPWIETAOIUX K HEMY TEPPUTOPHSX.
[TonmwxeHHass 3(PQPEKTUBHOCTb MEPONPHUATHI IO MNPEAOTBPAILEHUIO JIECHBIX IOKapoB U3-3a
OTCYTCTBHUSI COYETaHMsI TPaJULHOHHBIX W WHHOBAI[MOHHBIX CIOCOOOB MPOTHUBONOXKAPHOH
Mpomnarai/ibl, M3-3a HU3KOI'O0 MPOCBEIICHMS] HKOJIOTMYECKOTO 0O0pa3oBaHUs CpEIu HACEIEHMS.
Crnenyer oOpaTuTh BHUMAaHHE Ha peEryJsipHO€ M IOCJIEIOBaTeNbHOE HH(GOPMHPOBAHUE
MIPOYKUBAIOLIETO HACEJIEHUS O MOXKAPHOM OMAaCHOCTHU U 3alpeTe UCIOIb30BaTh OroHb B Jiecax. Croaa
Ke CleqyeT OTHECTH AaruTalui M MpHU3bIBBI OEpEeXHO OTHOCUTHCS K Jiecy, pa3MellaeMble
Ha CTPAHMIIAX MEYATHBIX M3AAHUNA U MHTEPHET-CTPAHUIAX B3aUMOJICHCTBYIOIIUX CIYXO, a TaKkxke
Ha aHUUIarax 1 6undopax, yCTaHaBIMBAEMBIX B MOCEIAEMBIX MECTAX.

D¢ heKTUBHOCTL pabOTHI MO MOXAPHOW 0E30MaCHOCTH B JIeCaX MOXHO JOCTUTHYTH IyTEM
NPUBUTHUS HACEJICHUIO HABBIKOB OCTOPOXHOIO oOpaimieHHus ¢ OrHéM. B memsax mpemynpexaeHus
necHbIX moxapoB crneruanuctamu 'Y MUC Poccum npoBoautcs ueneHarpaBieHHas paboTa
C HacelleHMeM U TOTeHLUUAIbHBIMUA HAapyHIIMTEISIMM MPaBUJ IMOKAapHOH 0e30MacHOCTH B Jecax.
Arwtanmonnas npoaykums 'Y MYUC Poccum uUMeeT COUMANBHYKO — HaIlpaBIECHHOCTh
U OPUEHTUPOBAHA Ha pa3jM4YHbIE CJIOM HaceseHusa. OJHaKO aruTalMOHHBIE MaTepUalbl COAEPKAT
HEJOCTaTOYHYI0 HH(OpPMalMI0O O MpaBuUiax MNOXKapHOM O€30MacHOCTH B JiecaX, HO MpPH 3TOM
00J1aJ]at0T HATJISAHOCTBIO, YTO MMO3UTUBHO BOCIIPUHUMAETCS JIFOIbMH.

Oco0oe BHUMaHHE MPOTUBOMOXKAPHOM IMpoIaraHje cieayer o0pamaTh opraHaM MECTHOTrO
camoynpasneHus. KoHeuHo, B KaX/10M MYHULUIIAIUTETE Ha3HAYEHbI KOHKPETHBIE MCIIOIHUTENH,
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OCYIIECTBISIONINE Pa3bsICHUTEIbHYI0 pabOTy C HAaceleHHUEM I10 TMPOTHUBOMOKAPHOW TEeMaTHKe.
PaboTta moctpoeHa Tak, 4TOOBI JIFOOBIC MOMBITKH KE€Yb TPaBY, CTEPHIO MPECEKATUCh KaK MOXHO
obicTpee u xectde. [Ipu HACTyIJICHHH 0COOOTO MPOTHUBOIMOXKAPHOTO PEXKHMA OPTraHU3YIOTCS
MaTPYJIUPOBAHMS CEJIbCKUX HACEJICHHBIX MYHKTOB cuiiaMu ['ocrokHan3opa M monuuuu. Pelpsl,
Jare BCEro, COMPOBOXIAIOTCS BHICO-, (POTOCHEMKOMN, MPUBIEKAIOTCS KYPHAIUCTBI, PE3yIbTaThI
mMpoKo oceemarTcs B CMU.

[TpodunakTuyeckas mpomnaraHjia ¢ HACcEJICHHEM [0 TPEIOTBPAICHUIO JICCHBIX I0XAapOB
HE JIOJDKHA OCTaHABIMBATHCS HU 3UMOM, HU JIETOM.
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MEPBI 110 YCTPAHEHUIO AIMUHUCTPATUBHbLIX BAPBEPOB
JJIA HPEAITPUHUMATEJBCTBA TP OCYHIECTBJIEHUN
HAJI30PA B OBJIACTH MOKAPHOUM BE3OINACHOCTHU

A.C. IOproB,;

I''M. MomHuHa;

A.B. ®oMUH, KAaHAWJAAT TEXHUYECKUX HAYK, Ipodeccop,
3aCJIyKeHHbI pa0OTHUK BbIcHIell mKO0JbI Poccniickoit @enepanuu.
Cankr-Ilerepoyprcekmii yausepeurer I'TIC MUC Poccun

[Ipoananu3upoBaHbl HEKOTOPHIE MPOOIEMBI 3aKOHOJATENIbCTBA B cdepe 3aluThl MpaB
MpeanpuHUMATENIeH MTPH OCYIIECTBICHUN KOHTPOJIBHO-HAI30PHBIX (DYHKIIUI roCyIapCTBEHHBIMU OpTraHaMH.
PaccMmoTpensl NpuHATBIE MEPBl IO HX YCTPAaHEHUIO CO CTOPOHBI rocyaapcrtsa. IIpuBonmdrcs noaxoasl
K MUHUMH3AIUM W3JIMIIHETO KOJIMYECTBA TMPOBEPOK OOBEKTOB 3allUThl B LENAX CHUKEHUS
aJIMUHUCTPATUBHBIX 0aphepoB, METOJbl AIBTEPHATUBHBIX TMPHUEMOB IO MPOQPHIAKTHKE HapYIICHUH
TpeOoBaHMI B 00J1aCTH TTOYKAPHOIT 0€30ITACHOCTH M HOPMATHUBHBIE KOJUTM3UN B 3aKOHOIATEIBCTBE.

Kniouesvie  cnosa: mpennpuHUMATENbCKAsh — AEATENBHOCTb, aIMHHUCTPATUBHBIE  Oapbepsl,
KOHTPOJIbHO-HA/I30pPHBIEC OpPraHbl, HAJ30pHBIE MEPOIIPUATHSL, TIOKapHas 0€30IaCHOCTh, YIrPo3a KU3HU

15


http://www.mchs.gov.ru/
http://www.zakonprost.ru/content/base/9752
http://www.zakonprost.ru/content/base/9752

Ha  mporsoxkennum — Goiee  1ByX — JECATKOB — JIET, C  Hayaja  BO3POXKICHHS
NPEANPUHUMATENILCTBA B COBPEMEHHONW Poccun — B KOHIIE JEBSHOCTBIX TOJIOB, CyOBEKTHI OM3HECA
Ha IyTH CBOEr0 pa3BUTHS CTAJIKUBAJIUCh CO MHOXECTBOM IPEISATCTBUM CO CTOPOHBI
KOHTPOJIbHO-HA/I30pHOM chepbl AEATeNbHOCTH TOCYAApCTBEHHBIX opraHoB. IlpucyrcrBue Tak
Ha3bIBACMbIX «aIMHHHCTPATHBHBIX OapbepoB» BO BCEX OTPACIAX HAKOHOMHUKH TpebOBao
CEphE3HBIX M3MEHEHMH B 3aKOHOJATENLCTBE JUIS PA3BUTHUSA NMpeIIPUHUMATEIbCTBA.

Cepbe3HOil MPOOJIEMON MPEeNPUHIUMATENBCTBA OBUIO OOJBIIOE KOJIMYECTBO IPOBEPOK,
OCYIIECTBIISIEMOE MHOXKECTBOM I'OCYJapCTBEHHBIX KOHTPOJIbHO-HAA30PHBIX OPI'aHOB.

s opraHoB rocynapctBeHHON — Biactu  Poccuiickoit  ®enepaumum B obsactu
TOCYapCTBEHHOM  MOJIMTUKM 1O  PAa3BUTUIO  IMPEINPUHUMATENbCTBA  CHU)KEHHE  YPOBHS
aJIMUHUCTPATUBHBIX OapbepoB — OJHA M3 BAXHEHIIMX 3agad HMX JAesTenbHocTH [1], a Tarke
YIOPSAI0YEHNE TOCYIAPCTBEHHOIO0 KOHTPOJSI (Haa30pa), IPAaBOBOE YPEryJMpPOBAHUE 3allUTHI IpaB
npeanpuHuMareneit [2]. 3akoHomaTebHO ObUTa BBEICHAa 0€3BO3ME3/IHAsI OCHOBA B3aUMOOTHOIICHHUI
MEXAY OpraHaMd TOCYAApCTBEHHOIO KOHTPOJsS (Han3opa) M CyOBEKTaMu MpealpUHUMATENbCTBA
IIpU NpoBeJeHMHM TMpoBepok. Kpome  Toro, Ha  3aKOHOJATENILHOM  YPOBHE  OpIaHbI
rOCYIapCTBEHHOTO KOHTpOJs (Haa3opa) oO0s3aHbl ObUIM IPOBOAUTH  IPOBEPKHM C  YYETOM
[IPEIBAPUTEIILHOTO  IJAHUPOBaHMs,  HAa  OCHOBAaHMU  PAcCIOPSDKEHUN  pYKOBOAMTEIEH
U B OTpaHUYECHHBIE CPOKHU.

[To mpoBOAMMBIM MEPONPUATUSAM CTall BECTHUCh TOTAJIBHBIM Y4eT, NI IPOBEPSIIOIINX
YCTaHOBJIEHbl OOS3aHHOCTM M OTBETCTBEHHOCTb, B TOM YHCJIE€ IO BO3MEIICHUIO Bpela,
HAHECEHHOI'0 HENpPaBOMEPHBIMU JECUCTBUSMHU IIPU BBIE3IHBIX MpoBepkax. OJHAKO ITH MOJIOKEHUS
HE pacHpoCTPaHSIMCh Ha JIMIEH3UOHHBIH KOHTPOJb, KOTOPHIM OBLI HCKIOYEH M3 YHCiIa
HEMNO/IHAJ30PHBIX OpraHaM roCyIapCTBEHHOI0 KOHTPOJIs (Haa3opa) iuuib B uroie 2005 r.

[lepuou4HOCTE U MPOAOIKUTEIBHOCTh BHAOB MPOBEPOK ObUIM HE YperyaupOBaHBbI,
a OCHOBaHMsI X IPOBEIECHMSI HE J0 KOHIA YIOPSI0YE€Hbl U MHOTOI'PaHHBI.

Kak cBUIETensCTBYIOT pe3yabTaThl comuoiorundeckoro omnpoca BIIIOM, B 2006 r. Gonee
IIOJIOBUHBI CYOBEKTOB IpPEANPUHUMATENBCTBA KOHCTaTUPOBAIM IPOBEACHUE B UX OpraHU3aLUsIX
OT OJIHOM 110 Tpex MpOBEpPOK, a B OTpacisiX MPOMU3BOJACTBA M TOProBIM — OoJjiee IIECTH pa3
B I[I0JIYTO/IME, U UMEIHU, IPEUMYIIECTBEHHO, BHEIUIAHOBBIN XapakTep [3].

3aKOHOJATEAbCTBO O 3alUTE IpaB IOPUAUYECKUX JIMII W WHAWBHIYaJbHBIX
IpeanpuHUMaTeeld pu MPOBEAECHUH TOCYAAPCTBEHHOIO KOHTPOJS (Haa30pa) M MYHUIUMIAIBLHOTO
KOHTpOJISI, BCTynuBIIee B cuity 26 nexadpst 2008 r., ycTpaHseT OT/e/IbHbIe HEIOCTaTKU B CHHXKEHUU
aIMHHUCTPATHBHBIX OapbepoB Ui npemnpuHuMatenbcTB [4]. Ho B To ke Bpemsi 00pa3oBaivch
HOBBIE <JIa3€MKW» NI TOCYNAapCTBEHHBIX OPraHOB B YacTH, HAIpUMEP, HEPAacIpOCTPaHEHMUS
3aKOHOJATENbHBIX JEUCTBUH B paMKax NPOBEACHUS aJMUHUCTPATUBHOIO pacciieZlOBaHus,
BO30YAUTH KOTOPOE HE MPEACTABIAIO OCOOBIX CIOXKHOCTEH.

OCHOBHBIMU HOBOBBEJICHUSIMHU IO UCKIIIOUEHHUIO a/IMUHUCTPATUBHBIX OapbepoB CTaNU:

— IUIAHMPOBAHUE WU MPOBEICHUE IPOBEPOK IO COIVIACOBAHUIO U PA3PEUICHUIO OPraHoB
MIPOKYpaTyphl;

— OIpaHUYEHHME MPOJODKUTEIBHOCTH IPOBEJIEHUS IPOBEPOK MaJbIX MPEANPUATUI
U MUKPONPEIITPUATUH;

—BBEJCHHUE 3ampeTa Ha NPOBEIEHHE IPOBEPKH Ha OJHOM OOBEKTE OJHOPOJIHBIX
TpeOOBaHUM pa3HBIMU OpraHaMU TOCKOHTPOJIS (HAA30pa);

— BBEJICHHE JOKYMEHTapHOM M BBIE3IHOM ITPOBEPOK.

B ocHOBHOM OOJBIIMHCTBO H3MEHEHMH OBbLIO HAmpaBiIe€HO Ha CHUKEHHE HAaJ30pHOIO
naBlieHUd Ha npeanpuHumarenbcTtBo. Tak Ilocmanmem Ilpesunenta Poccum ®PenepanbHoMy
Cobpanuto ot 4 nekaOpsi 2014 r. Obul BBEJIEH PUCK-OPUEHTHUPOBAHHBIM METO] IIAHUPOBAHUSA
IIPOBEPOK HAJ30PHBIMU OpraHamH [5], KOTOPBIN 3aKitoyascs B TOM, YTO IEPUOAUYHOCTD MJIAHOBBIX
MIPOBEPOK CTajla YCTAaHABJIMBATHCSI C YYETOM OTHECEHHUS IPOBEpPSAEMOro OOBEKTa 3allUThl
K ONpPEJEICHHON KaTeropuM pUCKa WIM ONPEICICHHOMY KJacCy omacHocTu. Bmecrte ¢ atumm
u3MeHeHusMu ¢ 1 suBaps 2016 1. 1uIaHOBbIE MPOBEPKM B OTHOLIEHHUH CYOBEKTOB Majoro
U CPEIHEro MpeIpUHUMATENbCTBA ObUIM U BOBCE OTMEHEHBI Ha TpeXJIeTHUH nepuol. MckitoueHue
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COCTABIISUIM MPOBEPKH B OTHOIIEHUH HEKOTOPHIX BUIOB COLMAIBHO-3HAYUMBIX OOBEKTOB 3aIUTHI,
UMEIOIINX YCTAHOBJICHHYI HNEPUOJUYHOCTH: JETCKHE AOIIKOJIbHBIE M HIKOJbHBIE YUPEKICHMUS;
OOBEKTHl C TPOKMBAHHMEM HWHBAIMIOB M JIMI C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH; OOBEKTHI,
IPEOCTABIAIONINE COLHUAIbHBIE W MEIUIMHCKHE YCIYI'H; OOBEKTHI OOOpPOHBI U  HHBIE
IIPaBOOXPAHUTENbHBIE OpPTraHbl.

SBIAIOTCA M aKTUBHO IIPUMEHsSEMBbIE B IIOCIEJHHME TIOAbl MEphl IO TJI00aIbHOMY
CHIDKCHHIO KOJIMYECTBA HAJI30PHBIX MEPONPHUATUN B OTHOIICHHUH XO3SMCTBYIOUIMX CyOBEKTOB
3(QQEKTUBHBIM MEXaHW3MOM pa3BUTHUS HpeArnpuHuMarenscTBa? CTaHeT BUAHO B OyaylIeM, OJHAKO
CTaTHCTHUKA MOKapoB, HarprMep B PecrryOiurke barkoproctas, CBUACTENBCTBYET O €€ HAMPSKEHHOCTH [6)].

3a 2019 r. Ha Tepputopun PecnyOnmukum bamkoproctan mpowusonuio 11 556 TeXHOTeHHBIX
1okapoB, 240 U3 KOTOpbIX HAa OOBEKTaxX, NMPUHAUICKAIMX MPEACTABUTEISIM MAJIOr0 U CPEIHErO
npearpuHUMaTeNbeTBa, To ecth 2,1 % ot obmero yucma. B cpaBHennn ¢ 2018 r. xoamdecTBO
MOXApOB Ha TaKUX 00BEKTaxX BO3pocio Ha 38 %, 4To SIBHO HACTOPAKHUBAET.

Cepbe3HbIX U3MEHEHHM He Mpou301uio U B nepBoM nosyroguu 2020 r. Jloyis TEeXHOT€HHbBIX
MOXapoB Ha OOBEKTax MpeNnpuHUMATEeIhCTBA ocTanach Ta ke — 2,1 % or obmero komudecTBa
(189 moxxapoB u3 9 132), mo cpaBHeHHIO ¢ TepBbiM TonyrogueM 2019 r. KOIMYECTBO MOXKAPOB
Ha TakuX 00BEKTax BeIpociio Ha 46,5 %.

[IpuBeneHHbIE CTATUCTUYECKUE [aHHBIE IOATBEPXKIAIOT, YTO OOCTAaHOBKA C MOXapaMu
U HUX TOCIEICTBUSIMH Ha OOBEKTaX MpeIIpUHUMATENbCKON JEATEIbHOCTH CTAHOBUTCS BCE
TPEBOXKHEE, H3-32 HAPACTAIOIEro KOJIMYECTBa TEXHOTCHHBIX IOXAPOB OM3HEC HAYMHACT HECTH
OoubIIe MaTepraIbHbIEC TIOTEPH.

Crnenyer OTMETUTb, UTO, HAPSy CO CHIKEHHEM HAJ30PHBIX MEpPONPHUITUN B OTHOLICHUU
O0BEKTOB  3alMThl B 00JacTd MOXKapHOM O€30macHOCTH, B  IIOCIEAHEE BpeMs IIpH
OCyILIEeCTBICHUHU (efepaTIbHOro rocyiapcTBeHHoro noxapaoro Hajazopa (I'TIH) pacnpoctpaneHs
MPOBE/ICHUE «IPOPHIAKTHUECKHX  MEPONPHATHI», IENbI0 KOTOPHIX SBISIOTCS NpOQHIaKTUKa
[10’KapoB, NOBBIIICHUE KYJIbTYphl O€30MaCHOCTH CPEeu PYKOBOAMTENEH Ou3Heca, MATKUM crocob
NPUBHUTHS JKEJIAaHUS y 00IIecTBa COONMIOATh TE WM MHBIE 00s13aTelibHbIe TpeOoBaHus [7].

AKTUBHOE y4acTHe B OPraHU3aLUU U IPOBEJCHUN TaKUX MPOPHIAKTHUECKUX MEPONpUATHHA
npunuMarotT oprasbsl ['TIH I'maBaoro ympasnenus MUC Poccun no Pecnybnmuke bamikoprocran,
a TakkKe B paMKax corjameHuii o B3aumoneiictBun ¢ OOmepoccuiickoil  001ecTBEeHHON
opraHuzalied Majoro W cCpeaHero mnpeanpuHumarenscTBa «Omopa Poccuny», Accouumanmeit
opraHuzanii npennpuHuMarenbctBa PecnyOnmuku - bamkoprocraH, Accouumanuei  «CoBer
MYHHUIMIAIBHBIX oOpa3oBanuii PecnyOnuku bamkoproctan», YHOJIHOMOYEHHBIM IO IIpaBaM
npennpuHuMarenei B Pecrryonuke bamkoproctan v IpyruMu opraHu3aiusMi OM3HEC-COOOIIECTBa.

IIpu ocymiecTBieHUN HaI30pPHBIX (DYHKIMH MPOBOASTCS IUIAHOMEPHBIE MEPOTIPUSTHS:

— ©XKEKBapTaJIbHO B PECIyOJIMKE OPraHW30BBIBAIOTCSI COBMECTHBIE COBELIaHUs (ITyOJIMYHbIE
CIIyILIaHUs) C OCBELIEHUEM HX PE3YyJIbTaToOB B CPEACTBAX MAaCCOBON MH(pOpManuu;

— opraHuzyercs npoBeneHue ¢opymoB «bezonmacHocTh OM3HECa», B paMKax KOTOPBIX
MIPEJICTaBUTENN TpEeANpUHUMAaTeNell U COTPYAHUKH HAJ30pHBIX OPraHOB YYacTBYIOT B JIEJIOBBIX
urpax ¢ pazboOpoM MPAaKTUYECKUX BOIMPOCOB U 3ajay, CBA3aHHBIX KaK C YCTpaHEHUEM
TPYAHOHUCIIOIHUMBIX TpeOOBaHUI MOKApHOM O€30MacCHOCTH, TaK W 3HAHHEM U COONIOJIEHHEM
HOPMAaTHBHBIX MPABOBBIX AKTOB M JIOKYMEHTOB 00sI3aT€JILHOTO U I0OPOBOJIBHOTO IPUMEHEHMS;

— MPUHUMAIOTCS MEphI, CIOCOOCTBYIOIIME CO3JaHUI0O OOCTAHOBKM JOBEpUS M B3aUMHOMN
OTBETCTBEHHOCTH MEXAy HPEANPUHUMATENIMI U HAJ30pPHBIMU OpraHaMH, CTUMYJIHPYIOLIUE
pa3BUTHE MTPEANPUHUMATENHCTBA;

— OKa3bpIBaeTCsi HEOOXOJMMasi MPAaKTHUEeCKass MOMOIb B PEIICHWH NPOOJIEMHBIX BOIPOCOB
Ha MO/JIBEIOMCTBEHHBIX 00BEKTAaX, B LIEJIAX PACCMOTPEHUS KOTOPBIX CO3JIaH KOHCYIbTAIlIOHHBIM COBET.

[ToMuMo »53TOro HaJA30pPHBIMM OpraHaMM B pecllyOlMKe oOpraHu3oBaHa paboTa Tak
Ha3bIBAEMOTO  «3EpKaJbHOTO peecTpa». lcmonb3oBaHHEe TaKOro MeXaHH3Ma  I103BOJISIET
NPEANPUHUMATENIO 0 pe3yiabTaTaM IPOBEJCHHONH NPOBEPKU OCYIIECTBISATh OOpPAaTHYIO CBS3b
C BO3MOXKHOCTBIO YKa3aHHUS HapylIeHUH, KOTOpble, IO €ro MHEHHUIO, ObUIM JOIYIIEHbI
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KOHTPOJIMPYIOIIMMHU OpraHaMu IIpH IPOBEACHUM IPOBEPKH, UTO TAKKE NPUBOJUT K pearupoBaHUIO
OpraHoOB IIPOKYpaTyphl Ha TONYIIEHHbIC HAPYILIEHUS MIPaAB.

«3epKaibHBII peecTp», pazpaboranHbiii Kopnopauueil ManblX M CpEeAHHUX MPEANpUATHI
CoBMeCTHO ¢ ['eHepanbHON mnpokyparypoil Poccum, a Taxke MunHsKoHOMpa3Butusi Poccuu
C y4acTHEM KOHTPOJbHO-HAJ30pHBIX OpPraHOB, celyac JOCTYNEH Ha mopTaie busHec-HaBuraropa
MaJIbIX U CPEIHUX MPEANPUATHI.

B cBsi3u ¢ pacipocTpaHeHHuEM B MUpE U B Halllel CTpaHe HOBOM KOPOHABUPYCHOM MH(DEKINN
(COVID-19) B 3akoHOAATENbHBIE aKThl B YCKOPEHHOM PEKHUME CHOBA OBLIM BHECEHBI M3MCHEHUS,
corsacHo KoTopbiM A0 31 nexabpst 2020 r. B OTHOIIEHUH CyOBEKTOB MaJloTO U CpeAHEro Ou3Heca
OTMEHEHBI ILJIAHOBBIE IMPOBEPKHU, KPOME IPOBEPOK IO OCHOBAHMSM HPUUYMHEHUS WM YrPO3BbI
IIPUYMHEHUS BpEJa JKU3HM U 370POBbI0 T'pak[JaH, BO3HMKHOBEHHS YpE3BBIYAMHBIX CHUTYyallUH,
a TaK)Ke MPOBEPOK B OTHOIIEHWU OOBEKTOB 3aIIUTHI, OTHECEHHBIX K KaTErOpUsM YPE3BbIYANHO
BBICOKOT'O U BBICOKOTO pHcKa [8].

Kpome toro, 24 oxtsa6ps 2020 r. IIpesunenrom Poccuiickoit Deaepanuu ObLIO MOPYICHO
[TpaButenscTBy Poccuiickoit @enepanum odbecneunts npoyienue 10 31 nexadbps 2021 r. 3anpera
HAa OCYIIECTBICHHE IUIAHOBBIX KOHTPOJBHO-HAJ30PHBIX IPOBEPOK CYOBEKTOB  MAajoro
NpEINpPUHIMATEIBCTBA, KpPOME KOHTpoJis B (puHAHCOBO-OOKETHOH cdepe, HaJIOroBOro
U TaMOKEHHOTO KOHTpPOJICH, a TakKe YYaCTHHUKOB OIOJIKETHOTO MpoIlecca, BHUIbI JAEATEIbHOCTU
U OOBEKTHl KOHTPOJS C BBICOKMM PHCKOM IPUUMHEHUS Bpeda >KM3HU U 3J0pPOBbIO Tpa)aH,
BO3HUKHOBEHHUSI UPE3BbIYANHBIX CUTYyallui IPUPOJHOTO U TEXHOT€HHOI0 Xapakrepa [9].

Bmecte ¢ TeM 40 cuX Hop B 3aKOHOJATENBbHBIX aKTaX, PEryJUPYIOLIUX oOecredeHue
TpeOOBaHUN TIOKapHOH Oe3omacHOCTH M opraHm3anuio  ¢eaepansHoro I['TIH, HET uerkoro
IIOHUMAaHUS MOJIOXKEHUH psijia HOPM B paccMaTpUBaeMOM MPoOIeMe OTHOCUTENBHO CYIIECTBYIOLIUX
aJIMMHHUCTPATUBHBIX OapbepoB. Takoe MONOKEHHE JIed OCIOXKHSIET HE TOJIbKO padoTy Ou3Heca,
HO U JI€SATENIbHOCTh KOHTPOJIbHO-HAA30PHBIX OPTaHOB.

B HOpMax ymOMSIHYTBIX 3aKOHOB, HAllEJICHHBIX Ha 3alUTy IpaB NpPEIIPUHUMATEIbCTBA,
YKa3aHO, YTO OJHHMM M3 OCHOBAaHHI IPOBEIEHUS BHEIUIAHOBOW MPOBEPKH SBISETCS MH(OPMAIIHS
0 (akrtax wHapymieHus TpeOOBaHUI MOXKApHOW OE30MaCHOCTH, €CIM OHHU CO3Jal0T Yrpo3y
IIPUYMHEHUS. BpENa >XU3HU, 3JI0POBBIO JIIOJEH, >KUBOTHBIM, DPACTEHUSIM, OKpY)Kalolleh cperne,
0€30IacHOCTH ToCy/lapcTBa, UMYIIECTBY, YIpo3y BO3HHMKHOBEHMs MOXapa HJIM BO3HUKHOBEHHE
noxapa [10].

Mexnay Tem, Mo-NpeKHEMY OTCYTCTBYET OOOCHOBAHHBIM HOPMATHMBHBIM MOAXOJ] K TaKUM
MOHATUSAM Kak B 00JIacTH MOXKapHOW O€30MacHOCTH, TaK U B JPYrux cdepax 3KOHOMHUECKOU
JeSTeNbHOCTH. DTO, B CBOIO OYepe/b, BIEUET K PA3HOMOJIAPHOCTH MPUMEHEHHs OOJbIIMHCTBA
HOPMAaTUBHBIX JOKYMEHTOB. I[logxoapl K 53TOMY MOHSATHUIO PA3JIMYHBl B KaXJIOM CyOBeKTe
Poccuiickoii ®dexepannuu WiM B OTHOLIEHMM OTIENIBHO B3STOro oObekra 3amuthl. [loHnMaHue
CMbICHA «YIpO3bl JKU3HM U 3J0POBBIO» MOXKET OTIMYATHCA JaK€ MEXAY OTAENbHO B3SATHIMU
JNOJDKHOCTHBIMHA  JIMLIAMU  OJHOTO  HAJ30pPHOTO OpraHa, KaXKIbli U3 KOTOPBIX MOXET
MHTEPIPETUPOBATH TAKYIO YTPO3y IPUUMHEHUS Bpesla Ha CBOE YCMOTPEHHE, IO CBOEMY YOEKICHHUIO
C Y4E€TOM MMEIOIIErocs OMbITa U 00pa30BaHUs B chepe NesTeNbHOCTH, CKIIaibIBaoeiics cyaeOHon
MIPAKTUKU U T.1.

[TonsiTust «yrpo3a SKM3HM M 3J0POBBIO» M «yrpo3a BO3HUKHOBEHHUS IIOKapa»
3aKOHOAATEIBbHO HE YCTAHOBJEHBI, a MCIOIb3YIOTCS B 3aBHCHUMOCTH OT (PaKTHUYECKHX
00CTOSITENLCTB KOHKPETHBIX /1€ U C YU€TOM UX TOJKOBaHMA Ha mpaktuke [11].

OTcyTcTBHE HOPMATUBHOTO TOJKOBAaHUS YKa3aHHBIX MOHSITHH BiIeYeT K HEOOOCHOBAHHOMY
MIPOBE/ICHUIO BBIE3/IHBIX BHEIUIAHOBBIX MPOBEPOK, BO3MOXKHO, M K M30BITOUHOCTH HPEAbABISEMbBIX
K MIpeANpUHUMATENSAM TPeOOBaHUH.

Takum 00pa3oM, B Pa3NWYHBIX cepax AEATEIBHOCTH IMPEICTaBIEHHE O TPUBEIAECHHBIX
BBIIIIE YIpO3ax CJIEyeT MPUMEHATh C YI€TOM OCOOEHHOCTEH OnpeeleHHON Ccriennu(pPUKU OTpaciu —
B 00J1aCTH MOKapHOM 6€30MacHOCTH 3TO OHO, B 00JIaCTH 0€30MaCHOCTH Ha TPAHCIOPTE — JIPyroe,
B 00J1aCTH MPOMBIIIIJICHHOW 0€30MMaCHOCTH — TPEThE U T.J.
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Bmecte ¢ TeMm cieayer KOHCTaTUPOBATh, YTO COXPAHSIETCS OMNPENEICHHBIM ONTHUMHU3M
K pealn3alid MEpPONPUITHI TPUOPUTETHON Tporpammbl «PedopMa KOHTPOIBHON W HAI30pHOM
NEeSITENNLHOCTH» M BBeleHust B jedictBue ¢ 1 wmroas 2021 r. HOBOro 3aKOHOJATEIHLHOI'O aKTa,
PETYJIHPYIONIEro MPAaBOBbIE OTHOIIEHHUS B 00JIACTU OpPraHU3alH U OCYIIECTBICHUS FOCYAapCTBOM
KOHTPOJIBHBIX U Ha30pHBIX QyHKIWM [12].

[Ipu »ToM ocymectBiaenue ¢enepaibHoro I'TIH crnegyer HampaBuTh Ha JOCTHXKEHUE
OOIIECTBEHHO 3HAYMMBIX pPE3ylIbTaTOB 10 MHHHMH3AIMM PHCKA MpPUYUHEHUs Bpena (ymepbda)
OXpaHseMbIM 3aKOHOM IIEHHOCTSIM BCJIEICTBHE HApYIICHUN CyObEKTaMH MpeAnpUHUMATENHCTBA
00s13aTeNbHBIX TPeOOBaHUH MOKAPHOH 0€30MacCHOCTH.

Opranuzaius U BeIeHHE TOCTOSIHHOTO MOHUTOPHUHIA CBEJICHUN JIJIsl OLEHKU U YIPaBIICHUS
pUCKaMu MPUYHHEHUS Bpea (ymep0a) JOKHO CTaTh OJAHOW M3 BaXHEHINUX (DYHKIIMH HaA30pHBIX
opranoB MYC Poccum [13].
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TEOPUSA U IPAKTUKA CYJEBHOM
IKCHEPT3bI

YK 614.841.245

OTJIMUUE MEXIY SKCILTYATAIIMOHHBIM U ABAPUMHBIM
PASBPYIIEHUEM DJIEKTPUYECKUX HITEIICEJIBHBIX
KOHTAKTOB IIPU DKCHHEPTHU3E ITOKAPOB

A.A. Eropos.
Cyae0Ho-3KcIIepTHOE YUpe:kaeHue (eaepajbHON MPOTUBOIMOKAPHON CIYKObI.
HcnbiTaTenbHas noxapHas jJadoparopus mo Huxeropoackoii odaactu

PaccmoTpensl ciiyyau JIOKaJbHOTO  BJICKTPOAYTOBOTO Ppa3pyLIEHHs] ILUTENCENbHBIX KOHTaKTOB
B pe3yjbTaTe MX JKCIUTyaTauud. BuisBieHBl crenudryeckne MpU3HAKH HEaBapUHHOIO 3JIEKTPOLYTOBOTO
paspylIeHus IITETCEIbHBIX KOHTAKTOB 3JCKTPHUUYECKHX BHJIOK 00OpYNOBaHHS C HMMITYJIbCHBIM OJIOKOM
nutanus. [lokazaHbl pa3nuuusi B CJIEOOBBIX KAapTHHAX MEXIY AaBapUMHBIM OOJBIIUM IEPEXOTHBIM
COIIPOTHUBJICHNEM U HEaBapPUHHBIM KCIUTyaTA[HOHHBIM PAa3pyLICHUEM LITEIICEIbHBIX KOHTAKTOB.

Kniouegvie cnosa: mNOXKApHO-TEXHUUYECKAs OHKCIEPTH3a, OONBIIOE HEPEXOAHOE CONPOTHUBIEHHE,
HITETNICeNbHAs BUJIKA U PO3ETKA, COSAWHEHHE, UMITYJILCHBIN OJIOK MHUTaHUS, 3JIEKTPOAYTOBOE BO3JCHCTBHE,
CJIeZIOBasi KAPTHHA, Pa3psl, HIEKTPO3IPO3us

bonbmoe nepexonHoe conporusienue (BIIC) — oauH U3 Tpex METOAOIOTHYECKH 0CO00
BBIIETISIEMBIX aBapUMHBIX I0’KAPOONACHBIX PEXHUMOB paboThl 3ekrpocetu [1-5]. Dto cBs3zaHo
C €ro MOTEHIHMAIbHO BBICOKOH pacnpoCTpaHEHHOCThIO, OOBACHIEMON TEM, YTO HEOTheMIIEMON
YacThI0 JIIOOOH DIEKTPOYCTAHOBKH U AIIEKTPOOOOPYIOBAaHMS SIBISIOTCS MHOTOYHCIICHHBIE
KOHTAKTbI, a, KaKk HM3BECTHO [l], UMEHHO B MecTe, TJe MPOUCXOIUT MNEpexoa TOKa C OJHOU
KOHTAKTHOM TMOBEPXHOCTH Ha APYryl0, BO3MOYKHO BO3HHKHOBEHHE aBAPUHHOTO pEeXUMa pabOTHI
3JIEKTPOCETH, UMEHYEMOT'0 Kak OO0JIbIIOE MepeX0IHOe CONpoTuBiIeHuE. [103ToMy aKklleHTUPOBaHHOE
BHUMaHHE Ha KOHTAKT-IETaJH C IMENbI0 TOMCKa TPU3HAKOB aBAapUHHOTO PEXHMa «IIIOXOTO
KOHTAKTay MPH UCCIIeIOBAHUH BELIECTBEHHBIX OOBEKTOB SIBJIICTCS BXKHOM 3a/1a4eil HKcIepTa.

B coBpeMeHHBIX OBITOBBIX DIIEKTPOCETAX HamOoJiee PacCIpPOCTPAHEHHBIM COCTMHEHHUEM
3JIEKTPOOOOPYIOBAHNUS M HCTOYHMKA MUTAHUS SBJISETCS IITENCceNbHOe coequHeHue (puc. 1).
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Puc. 1. PazHooOpa3ue mTenceabHbIX pa3beMOB
(Ucrounuk: https://yandex.ru/images/search?text=punkn%20po3erkun%20rpoiinnkn%20yamnuurean& from=tabbar)
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https://yandex.ru/images/search?text=вилки%20розетки%20тройники%20удлинители&from=tabbar

PaccmaTpuBaemoe coeauHeHHe oOpa3yercs ITyTeM BBEICHUS INTENCENbHON BUWIKH
MOTpeOUTENsT B IITENCEIbHYIO PO3ETKY HMCTOYHMKA 3JEeKTpuueckod sHepruu. [Ipm Takom BuIe
COCAUHCHUA MCKAY KAXKJIbIM COOTBCTCTBYIOIIUM HITBHIPEM BHUJIKH U THE3AOBBIM KOHTAKTOM PO3CTKU
00pa3yroTcst 001acT CONMPSIKEHUs, TO €CTh KOHTAKTHBIE IJIOIIAAKH, IO KOTOPBIM OYIEeT MpOoTeKaTh
BJIEKTPUYECKUM TOK.

PaccMoTpuM 1HITENICENIBHOE COEAUHEHUE JJIEKTPUYECKOM BWJIKA U COOTBETCTBYHOLIECH
po3eTku Oosee moapoOHo. [Ipomecc coenMHEHUS ITHX AJIEMEHTOB YCIOBHO MOXKHO Pa3JeHUTh
Ha 1Ba dTtana. llepBblil aTanm (puc. 2 a) — CMbIKaHUE KOHUYECKHX (WM 3aKPYIJICHHBIX) 4YacTei
IITBIPE BWJIKK CO CKOCAMH THE3JIOBBIX KOHTAaKTOB pO3ETKH, CIYXKAIIUX [UIsl JIETKOTO
1 OECHpensITCTBEHHOTO BXOXKJICHMsI IITHIPSI B THE3JI0BOW pa3béM [6]. Bropoii sram (puc. 2 6) —
CONpsDKEHHE  PadOuYMX  [MIMHIPUYECKUX  YYaCTKOB  KOHTAaKTUPOBAHMUSA  IITHIPEH  BUIIKH
Y COOTBETCTBYIOIUX UM Y4aCTKOB KOHTAKTUPOBAHUS T'HE3/] PO3ETKHU.

3aBeplleHHEM TEPBOrO dTama SBISETCS Iepeada HaMpsHKCHHS C THE3/IOBBIX KOHTAKTOB
PO3ETKHU Ha WIThIpU BUIKU. MiTOrom BTOporo stana — popMuUpoBaHUE YHACTKOB HEMOCPEICTBEHHOTO
KOHTaKTUPOBAaHUSA, TO €CTh MECT, II€ W NPOUCXOAWT TMEPEeXOJl TOKAa C OJHOW KOHTAKTHOM
MOBEPXHOCTH (THE3JA0 PO3ETKM) Ha JApPYyrylo (WITHIPb BWIKKH) B YCIOBUSAX HOpPMalIbHON
IKCILTyaTaIuu.

Puc. 2. Ilpounecc coenMHeHUsI KOHTAKTOB 3JIEKTPHYECKOH BHJIKH H COOTBETCTBYIOIIEH PO3ETKHU:
a) Ilepsslii 3Tan coenuHenusi; 6) Bropoii 3tan coennHenns

Onupasice Ha pe3yapTaThl paboTel [7] m meTomuky [8], ciemyeT BBIBOA O TOM, 4YTO
noteHnuanbueie mpusHaku bBIIC B paccmMaTpuBaeMOM INTENCENHHOM COCTUHEHUM JIOJKHBI
dbopMHpOBaTECST ~ HAa ~ KOHTAaKTHPYIOIIUX  IMOBEPXHOCTAX B MPOIECCe  AKCIUTyaTalluu
ANEKTPOOOOPYTIOBAHHUS.
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B oskcnepTHOW mpakTHKe HCClIeAoBaHUs (PPAarMEHTOB AJIEKTPOYCTAHOBOK TOCTE TOXKapa
aBTOp JTaHHOW PabOThI HEOHOKPATHO BBISBIISUT IITHIPU BWJIOK (pUC. 3) W THE31a po3eTok (puc. 4)
C JIOKaJbHBIMU IOBEPXHOCTHBIMM pa3pyumieHusMHU, XapakTepHbiMu s BIIC, mporekasuiero

B HCKPOBOM PEKHME.

g A

Puc. 4. Pa3pylueHusi rHe3[l po3eToK B pe3y/bTaTe NpoTeKaHus ucKposoro pexuma BIIC

Ha stux o0BeKkTax B Mpolecce aBapHiHOTO peXrMa (OPMHPOBAIHMCH 00JIACTH JIOKAIBHOU
AJIEKTPOAYTOBOM 3pO3MH, KOTOpbIE B Ja0OPAaTOPHBIX YCIOBHUSX OBIIM BBIABICHBI Ha y4yacTKax
9KCIUTYyaTal[MOHHOTO KOHTaKTUPOBaHUA (pUC. 5) € TOMOIIBIO ONTUYECKOM MHUKPOCKOIUHU
1 3a(pMKCUPOBAHBI METOJIOM MOCIONHONW MUKPOCKOITUH.

Puc. 5. Mukpockonnieckoe HCCJIeJOBAHHE MOBEPXHOCTH IKCILIyaTALIMOHHOI O
KOHTAKTUPOBAHUS IITHIPA LITENCEIbHOH BUJIKH, IOJBEPIIIErocs 31eKTPO3PO3HOHHOMY BO31eiiCTBHIO
BIIC B uCKpOBOM pexuMe
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Omnako Ha ¢oHE 0003HAUCHHBIX BBINIE OOBEKTOB OBLIM 3aMEYEHBbI THE3ZOBBIC KOHTAKTHI
IITETICENTHHBIX PO3ETOK, PA3PYIICHUST KOTOPHIX JIOKATM30BAHbI TOJBLKO HA CKOCAX Pa3heMOB, TOTIA KaKk
HA y4acTKaX AKCILTYyaTallMOHHOTO KOHTAKTUPOBAHUS MMOI0O0HBIX TIPU3HAKOB HE HAOIIOIAIOCh (pUC. 6).

Puc. 6. JlokaJibHBIE pa3pyllieHusi THE3I0BBIX PO3eTOYHBIX KOHTAKTOB, C(POPMHUPOBAHHBIE TOJBKO HA HX CKOCAX:
1 — rHe310 ¢ MOIHBIM Pa3pyIIeHHEM OTHOT0 CKOCA; 2 — THE30 C MOBEPXHOCTHBHIM Pa3pyLIeHHeM OJHOT0 CKOca

IIpy wm3yyeHum JaHHOTO BHJA pA3pyLIEHUH C MPUMEHEHHEM CTEPEOCKONNYECKOIO
MHUKpPOCKOINIAa IO METOAUYECKMM pekoMeHAanusM [8] u ¢ momouiplo atinaca [9] Ha ckocax
THE37I0BBIX KOHTAKTOB OBLIM BBISBICHBI MHUKPOOIUIABIEHUS W KpaTepbl, xapakTtepHbie s BIIC,
BIUIOTh JO TIOJHOW JIOKAJIBHOM YTpaThl OJHOTO W3 JIByX CKOCOB TPH COXpPaHEHUH Y4YaCTKOB
AKCIUTYaTallMOHHOTO KOHTAaKTUPOBAHUSI.

[Ipoananu3upoBaB MOJIYYEHHYIO HHGPOPMAIUIO, BBIABHHYTO MPEANONIOKEHHE, YTO
MOAOOHBIN BHUJ pa3pyILICHUs, HECMOTPS Ha OYEBUIHOE DJIEKTPOAYTOBOE IPOUCXOXKICHUE,
HE SIBIIAETCS CIEACTBHMEM aBapuUHHOro mnoxkapoomnacHoro pexuma BIIC, a, nanbGonee BeposTHO,
HMMEET MPUPOJY IKCIUTYaTallHOHHOTO XapaKTepa.

W3 nuuHON mNpakTUKU aBTOPY HM3BECTHO O JBYX BO3MOXHBIX CIEHAPHUSAX TMOJ00HOTO
HEaBApUUHOTO CYIIECTBEHHOTO Pa3pyIIECHUS IITENCETHHBIX KOHTAKTOB:

1. JlokanpHOE MOBEPXHOCTHOE, YACTUYHOE WM TOJIHOE pPa3pylIeHHE CKOCa THE3I0BOTO
KOHTaKTa BO3MOXKHO IPHU BKIIIOUEHWU B PO3ETKY BUJIKM IITHYpa AJIEKTpONpudopa ¢ HM3HAYATHHO
CYUIECTBYIOIIUM KOPOTKHM 3aMbIKaHHEM, TO €CTh JINOO 3aMKHYTHI MEXly co00i (a3Has u HyJeBas
TOKOBEAYIINE >KWJIBl HEMOCPEJCTBEHHO IIHYypa, JIMOO 3aMbIKaHHE HMEETCS B camMoOM Mpuodope,
MUTAEMOM ITHM IITHYPOM.

2. JlokaJlbHOE TIOBEPXHOCTHOE, YaCTUYHOE WJIM TIOJHOE pa3pylieHHe (CO BPeMEHEeM) CKoca
THE3/IOBOTO KOHTAaKTa BO3MOXXHO TPH BKIFOUEHUU B PO3ETKY TaKWUX MOTpeOMTENEH, KaK MCTOYHHK
OecriepeOOMHOTO MUTAHUS, CHUCTEMHBIM OJIOK TEPCOHAIBLHOTO KOMIIbIOTEpAa WM 3apsaHOe
YCTPOWCTBO HOYTOYKA.
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N3BecTHO, YTO HE TOJIBKO MPHU BKIIIOUEHUH, HO MPHU OTKIIOYECHUHU DJICKTPONOTpeOUTenei
(0COOEHHO MOIITHBIX) HAOIIOACTCS UCKPOBOM paspsii MEXIY Pa3beAUHSIOMUMUCT KoHTakTamu [10].
Opnnako B 0003HAYEHHBIX BBIIIE CIy4asiX ClIe0Basi KapTHHA BBIpaKeHA KapIUHAIBHO.

[lepBelii ciay4yail OTHOCUTEIBHO BTOPOIO, KOHEYHO K€, MAJIOBEPOSATEH. A HCIIONb30BaHUE
MIPUBE/ICHHBIX B KAU€CTBE MPUMeEpa AIEKTPONOTPeOUTENeH MPOUCXOIUT €KETHEBHO U IIOBCEMECTHO
B COBPEMEHHOM MHUpE.

Tem He meHee, 00a MpeUIOKEHHBIX BapuaHTa OOBeAMHsET oOlIas MpuUpoAa pa3pylleHHUs,
KOTOpasi 3aKjl4aceTcs B IEPBOM CJIy4ae B HEMOCPEACTBEHHO 3JIEKTPOAYIOBOM BO3JEHCTBUU
Ha WITENCeJIbHbIE KOHTAaKThl TOKa KOPOTKOTO 3aMBbIKaHHUS, a BO BTOPOM CIy4ya€ — MOIIHBIH
AJIEKTPOJIYTOBOM pa3psii BO3HUKAET H3-32 OCOOCHHOCTEH SJIEKTPUUYECKOM CXEMbl YKa3aHHOTO
000pyI0BaHUsA, B KOTOPOM HMMeEETCS MMIYJIbCHBIM Onok mutanus [11]. Ha Bxome Takoro Oioxa
CTOUT BBINIPSIMUTENL U KOHJIEHCATOP (DUIIBTPA, MUKOBBIH TOK KOTOPOTO B MOMEHT 3apsIKH Yepe3
BBIIIPSAMUTEIb OT CETH JOCTHTaeT ACCATKOB amIiep, a BCTPOCHHBIA OTPAHUYUTENb «IYyCKOBOI'O
TOKa» (B CHIIy CXEMaTHUECKUX PEILICHUI) HE B COCTOSIHUU MOJHOCTHIO N30aBUTH IIETIh OT TOKOBOTO
Opocka B MOMEHT BKJIIOYEHHs BWJIKH B po3eTky [12]. Bo3HHKarOIIMI CHIIBHBIA 3JIEKTPOILYrOBOM
paspsij, 10 MOILIHOCTH COINOCTaBUMBIM ¢ KOPOTKHM 3aMbIKaHHEM, OIUIABIISAET KaK THE3/Ia PO3ETKH,
TaKk U IITEKEPbl IITENCENIbHON BUJIKM B MOMEHT UX KacaHHs, TO €CTh TOJBKO Ha MEPBOM STame
coenuHeHwus (puc. 2 a).

MUKPOOILIABJICHUA

TPaHMIA JIOKATFHOTO
y4acTKa 3JIEKTPOIPO3UH

KpaTepsl

Puc. 7. I'He310 po3eTKH, B KOTOPYIO BKJIIOYAJIOCH 3apsiIHOE YCTPOHCTBO HOYTOYKa ¢ HMNYJILCHBIM
0JI0KOM NMUTAHUSA
a — BuJ cOOKY; 0 — BHA CBepXy

[ToaTBepkIeHNEM BBIMICU3IOKEHHOTO CIyKaT MUKpogoTorpadguu rae3a po3eTku (puc. 7),
B KOTOPYIO BKIJIIOYAJOCh 3apsIHOE YCTPOWCTBO HOYTOyKa C HMITYJIbCHBIM OJIOKOM THTAaHHUS,
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U MHUKpodoTorpaduu mTHIps BUIKH 3TOro ycTpoicTBa (puc. 8, 9). Bee dororpadun BbimonHeHs!

METOAO0M IOCIOWHON MUKPOCKOITHH.
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Puc. 8. IIThIps mTENnCeNbHON BHIIKH
JEKTPUYECKOr0  INHYpa  HMIIYJbCHOTO
0/10Ka MUTAHUSA:

a — BU/I HA OJIHY M3 IBYX IUIOLIA0K
IKCIUIYATAHHOHHOTO KOHTAKTHPOBAHNSA
(HabaroaaeTcs MeXaHHYeCKoe HCTHPAHUE
AeKOPATHBHO-3ALIUTHOT0 MOKPBITHUS IITHIPS
B pe3yJibTaTe TPEHUs 0 THEe310BOii KOHTAKT);
0 — BH/I HA O/IHY U3 IBYX IJIONIA/IOK,

He YYaCTBYIOIIHMX B KOHTAKTHPOBAHUM
(mexopaTHBHO-3aLIMTHOE MOKPbITHE

He yTpadeHo);

B — BH/I CBepXY HA 3aKPYTIJIEHHYIO YacTh
IITHIPS BWIKH (00,1aCTH 3JIEKTPO3PO3UH

B BH/I€ IBYX MOJIyIIAPHIi

¢ MHKPOOILIABJIEHUSIMH U KpaTepamMu)



T'paHHIIa JIOKAJIbHOT'O

P ydacTKa 3JIEKTPOIPO3HH

MUKPOOILIABJICHUA

- KpaTepsl

I'paHHIIa JJOKAJIbHOI'O

ydacTKa 3JICKTPOIPO3UHn

MEXaHNYECKOC UCTUPAHUC
JACKOPAaTUBHO-3AIUTHOT'O
IOKPBITHUS IITBIPA

I'paHHla JIOKaJIbHOI'O
y4acTKa 3JICKTPOIPO3HUHU

Kpartep

MHUKPOOINIIABJICHHUE

Puc. 9. Odn1acTh 371eKTPOIPO3UH 3aKPYTJICHHON YACTH IITHIPS
a — BUJ cOOKY; 0 — BU CBEpPXY
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B nporecce u3ydeHus MoBEpXHOCTEH MPEICTABICHHBIX THE3]l U IITHIPEil ObLTH BBIABICHBI
JIOKAJIbHBIE YYaCTKH C MHUKPOOIUIABIECHUSMHU M KpaTepamMH. To ecTb (aKTHUECKH NaHHBIA BHJ
pa3pyleHs KOHTaKT-JeTajel aBseTcs MopdoaornueckuM npuzHakom nporekanus BIIC [8, 9].

Bmecte ¢ teM, Mexnay aBapuiiHbIM pexxuMoM BIIC m omuceiBaeMbIM 3KCIUTyaTallHOHHBIM
NIEKTPO3PO3UOHHBIM  pa3pyLIEHUEM CYIIECTBYIOT pa3jiMyMsi, 3aK/IIOYaroluecss B  MeECTe
BO3HUKHOBEHUS Pa3pyLICHUs U €ro creun(uyeckoM BHIE.

CnenoBast ~ kapTuHa,  oOpasyromiascs  NpH  HEaBAPUIHOM  JKCIUTyaTallHOHHOM
JIEKTPOAYTOBOM Ppa3pyLIEHUH IUTHIPS IITENCEIbHONM BWIIKH, (DOPMHUPYETCS TOJIBKO Ha €ro
KOHUYECKOW (3aKpyIJI€HHOH) YacTH, TO €CTh Ha IIEpBOM 3Talleé COEIUHEHHUS C THE3JI0BBIM
KOHTAaKTOM (puc. 2 a). Pe3ynpTaToM 351€KTpOJyroBOr0 BO3ICHCTBUS B ONMCHIBAEMOM Clydae
ABJIAETCS ~ HapylleHHMEe TE€OMETPUMM  KOHMYECKOM  (3aKpyIJIEHHOM) 4YacTu  IUTBIPA  BHJIKH,
XapakTepusymoleecs 00pa3oBaHHEM 00JacTel  31IE€KTpO’pO3MHM B BUAE JABYX  <IIOJIyIIApHUii»
C MUKPOOIUIaBJIEHUAMU U Kparepamu. Dopma «1omyiapuii» onpenessercss KOHCTPYKIMENR CKOCOB THE3L.

CnenoBast ~ kapTuHa,  oOpasyromiascs  Npd  HEaBapUMHOM  3KCIIyaTallMOHHOM
AJIEKTPOAYTOBOM pa3pyIICHUU THE3/I0BOTO KOHTAKTA IITEIICETLHON PO3ETKU, (POPMUPYETCS TOJIBKO
Ha €ro CKOcax, TO €CTh Ha IEpBOM JTale COEJUHEHUS CO IUThIpeM BHIKU (pHuc. 2. a).
TOHKOCTEHHOCTh KOHCTPYKLIMM THE3J0BOIO KOHTAaKTa B II€JIOM M CKOCOB B YacCTHOCTU
o0yciaBnuBaeT OOJIbIIYIO CTENEHb PA3pyLICHHs, YEM IITHIPEBOIO KOHTAKTA BUJIKH.

CreneHp paspyll€HHs pacCMAaTPUBAEMBIX KOHTAKTOB 3aBUCUT OT MOIIHOCTH pas3psia
U KOJINYECTBA BKIOYECHHUH, COITPOBOXKAAIOIINXCS pa3psAIaMH.

PestoMupys BBILLIEN3I0)KEHHOE MOXKHO CAENIATh CJAEAYIOLIUE BbIBObI:

1. Tlpu wuccnenoBaHMM KOHTAKTHBIX Y3JIOB INTENCEIBHOIO THUIA HEOO0X0auMo ocoboe
BHUMaHHE oOpamaTrh Ha paboune KOHTAKTHBIE IOBEPXHOCTH (YYACTKH JKCILTyaTallHOHHOTO
KOHTAKTUPOBAHU), TJIe MOTEHLUAIBHO (hopMupyercs cienonas kapruna BIIC.

2. OOHapyKeHHBIE JIOKAIBHBIEC AJIEKTPOAYTOBBIC PA3PYIICHHUS TOIBKO Ha KOHHMYECKUX (WIIH
3aKpYTJIEHHBIX) YacCTAX IUThIPEH BUIIOK M/WJIM TOJBKO Ha CKOCaX I'HE3JI0BBIX KOHTAaKTOB PO3ETKU
(Ipu OTCYTCTBUHU TaKOBBIX Ha y4acTKax paO0odyero KOHTAaKTUPOBAHUS) SBIIAIOTCS cHEU(PUIECKUMU
CllelaMU  SKCIUTyaTalliM OIPEAEICHHOr0 BHJA 3JEKTPOOOOPYIOBaHMS W HE MOTYT OBbITH
KBaMpUIHUpoBaHsl Kak ciensl bIIC.

3. VYuuTbiBasg NOKa3aHHYI0 OCOOEHHOCTh pabOThl IOBCEMECTHO pPaclpOCTPaHEHHOIO
0o0Opy/lOBaHUS C HUMIYJbCHBIMM OJIOKaMHU THMTaHHUS B XOJA€ J1a0OpaTOPHOTO HCCIEI0BAaHUS
COOTBETCTBYIOLIMX BELIECTBEHHBIX OOBEKTOB, B UTOT€ MO>KHO IMOBBICUTH TOYHOCTH BBIBOJIOB MPHU
pacciieZJoBaHUM MIPUYMHBI I10Kapa.
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YK 614.841.2.001.2

WHCTPYMEHTAJIBHBIE METO/Ibl B COBPEMEHHOH
MOXKAPHO-TEXHUYECKOM 3KCIEPTU3E.
3. TEPMUUYECKHWI AHAJIU3

N. /. Yemiko, J0OKTOP TEXHUYECKUX HAYK, mpodeccop,
3aCJIyKeHHBIH JesTesib HaAyKu Poccuiickoin MDegepanmu;
MLIO. lIpuHueBa, KaHAUAAT TEXHUYECKUX HAYK;

O.B. JlodaToBa.

Cankr-IlerepOoyprckuii yausepcurer I'TIC MYC Poccuu

PaccMoTpeHa BO3MOXKHOCTb HCIIOJIB30BaHMSA METOJa TEPMHUYECKOTO aHalu3a B IOXKapHO-
TeXHU4YeCKOM dkcmepTtuze. [lpencraBieHbl YacTHBIE 3a7aud, KOTOpble MOTYT OBITh  pEIIEeHBI
C HCIIOJIb30BAHUEM TEPMUYECKOTO aHajiM3a MPH HCCICHOBAHMM W OKCIEPTH3E IOKapoB. lIpuBeneHsl
MpUMEPHI IPUMEHEHHUS TEPMUYECKOr0 aHaJIM3a [IPU PACCIICOBAHUN PEasIbHBIX MOXKAPOB.

Kniouesvie cnosa: TepMUUecKURl aHalu3, TEPMOAHAIUTUYECKUE KpPUBBIE, I10XKapHO-TEXHHUUYECKas
9KCIIEPTU3a, OOBEKThI UCCIIEJOBAHU, TOPIOYEE BEIIECTBO

Tepmuueckuit ananuz (TA) — pa3sHOBUIHOCTh (PHU3UKO-XMMUYECKOTO aHANU3a, KOTOPBIHA
OCHOBaH Ha PETUCTPALU TEIUIOBBIX 3((PEKTOB MpeBpallleHui, MPOTEKAIOUIMX B HCCIEAYEMOM
o0pasiie npu BO31eHCTBUM TemIepaTypbl. TepMUuecKuil aHainu3 BKIIOYaeT B ceOs:

— tepMmorpaBumerpuueckuii ananus (TI'A), peructpupyromuii UsSMeHEeHHe Macchl o0pasia
B 3aBUCHMOCTH OT TEMIIEPATYPHI;

— nmuddeperuanpHbii TepMuueckuii ananus (JTA), 3axmovaromuics B HarpeBaHUU WIN
OXJIX/IEHUH 00pa3lia C ONpeielEHHON CKOPOCThIO M 3alMCH BPEMEHHON 3aBHCHMOCTH Pa3HUIIBI
TEMIIEpATyp MEXAY UCCIeIyeMbIM 00pa3lioM U 00pa3lioM CPaBHEHUS,

— nuddepenumansuyto ckanupyomryto kanopumerputo (IICK), MeTos, B KoTopoM pazinuuue
MEX/y CKOPOCTHbIO TEIJIOBOTO IMOTOKa B o0Opa3lie U CKOPOCTHbIO TEIJIOBOTO IMOTOKA B 3TaJOHE
(cranmapTHOM 00pasiie) perucTpupyeTcst Kak pyHKIUS TeMIIepaTypbl H/UIU BPEMEHH;

— TepMomexanndeckuit ananuz (TMA);

— IMHAMUYECKUH MexaHndeckuil anamus (JJMA);

— nunatometpus (JAUJI);

— nudnexTpuueckuit aHanusz (A).
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HeonHokpaTHO npeyiaraiocs UCNonb30BaTh TA 171 pelIeHHs] HEKOTOPBIX YacTHBIX 3a/ad,
BO3HUKAIOIIKX NP MPOBEJCHUN MOKAPHO-TEXHUYECKUX KCIIEPTU3, a TAKKE B XOZE MPHUKIAIHBIX
UCCIIeJOBaHMI B 00JacTH MokapHO# Oe3omacHoctH [ 1-8].

B cratee [1] moka3zaHo, 4To MeTOAOM CHHXPOHHOrO TA BO3MOXKHO YCTaHOBUTH KaK BH/]I
JIAKOKPACOYHOI'O MOKPBITHS, TaK U CTENEHb €r0 TEPMUUYECKOTO MOPAKEHUs, a TAKXKE IO OCTaTKaM,
coJiepKalIMMcs B KpacKe, IPOBECTH UAECHTHU(PHUKALIMIO OKPALIEHHBIX PEIMETOB.

TA MOXHO yCHEIIHO MCIOJIb30BaTh IPU MCCIEAOBAHUN OTHE3AIUTHBIX COCTABOB C IIEJIBIO
OLEHKU 3()(PEKTUBHOCTU CPEACTB CHMKEHHSI TOPIOYECTH IOJMMEPHBIX KOMIO3MLIMN Ha CTaauu
TEXHOJIOTUYECKON pa3pabOTKM perentyp, BO3MOXKHOTO TIOMCKAa ONTHMAIBHBIX CTPYKTYp
KOMIIO3ULIMOHHBIX MNOJMMEPHBIX MAaTEpHUaloB Ha OCHOBE IPUMEHEHHsS METOJIOB IUIAHHUPOBAHMS
9KCIIEPUMEHTA [2], N3y4EeHHs] MEXaHU3Ma OTHE3ALUMTHOIO IEHCTBUS aHTUIIMPEHOB, a TAK)KE OLCHKU
BO3MOKHOCTH NIPUMEHEHHsI HOBBIX BELIECTB B KAUE€CTBE aHTUIIMPEHOB IS IpeBECUHBI [3].

Kpome Toro, TA BO3MOXHO HCIIOJIb30BaTh IPU MCCIENOBAHUU HEOPTaHUYECKUX
CTPOUTEJIbHBIX MaTepuasoB (IUIIC, IEMEHTHbIN KaMEHb) U JIPEBECUHBI IIPU MPOBEACHUH IOXKApHO-
TEXHUYECKHUX uccienoBanmii. B pabdorax [4, 9] mokazaHo, kak MeTogamMu TA MOXHO ONpeneIuTh
CTEIIeHb TEMIIEpaTypPHOIO0 BO3ACHUCTBUS W TEMIEPAaTYpHO-BPEMEHHON pEXUM HarpeBa TIHIICa,
U3BATOr0 ¢ Mecta noxkapa. CTeneHb TEPMUYECKOrO NOpPAKEHHUsS MaTepUalioB Ha OCHOBE
LIEMEHTHOT'O KaMHsI MOXHO OIPEJEJIUTh 0 KPUBBIM TEPMOIPAaMM U BEIMYUHE OOLIETr0 TEIIOBOIO
apdekra Bcero mporecca [5, 6]. OnpenerneHne CKIOHHOCTH K CaMOBO3TOPAHHIO JIPEBECHHBI
XBOMHBIX MOPOJ M CPOKU O€30IaCHOM 3KCIUTyaTalluu JIpeBecuHbl (5—7 JeT Juisl XBOWHBIX U 4 roaa
s 1y6a) meronmom TA moka3zaHbl aBTOpaMu B cTathe [7]. Tepmudeckue uccieqoBaHus 00pasioB
JpeBecHHbI (Oepe3a U OCHHA), a TaKXKe yIJisd (IPeBECHOTO U KAMEHHOI'0) M aHTpaI|Ta OKa3alu, YTO
10 TEIJIOTE CIOPAaHUsI, CKOPOCTU TEPMUUYECKOTO Pa3IOKEHUs, IOTEPE MACCHI U 30JbHOMY OCTATKY
MO’KHO OIpENENUTh HE TOJILKO BHUJ TOIUIMBA, UCIIOJIb3YEMOI'O B MIEYHON yCTAHOBKE, HO U C/ENaTh
BBIBOJI O BOBMOXHOCTH II€perpeBa Ne4YHbIX YCTAHOBOK [8].

Pe3ynbTarsl, momydeHHble MeToJoM TA, MOXHO HCIOJIB30BaTh M IPU IPOU3BOJCTBE
[10’KapHO-TEXHUYECKOM 3KCIEPTHU3HI C 1IEJIbI0 YCTAHOBJIECHUS IPUYMHBI [10’Kapa Ha aBTOTPAHCIIOPTE.
Hanpumep, npu ucciefioBaHMM TEPMUYECKMX HMOBPEXICHUH (DPUKIMOHHBIX OCHOB TOPMO3HBIX
KOJIOJIOK OTIPEJCITUTh X TEMIIEPATypy HarpeBa Mpu 3KCIUTyaTalluy U CTereHb noBpexaeHus [ 10].

[TpaBoBbIE M TeXHUYECKHE ACMEKThl MpuMeHeHus TA B cyneOHOH MOXKapHO-TEXHUUYECKON
IKCIIEPTHU3E ICTATBHO PacCMOTPeHbI B padote [11].

Ha mnpakTuke COTPYAHMKH HWCHBITATEIbHBIX IOXapHBIX JabopaTopuili B OCHOBHOM
HCIOJIB3YIOT JaHHBIA METOJ AJI1 MACHTU(PUKAIMK BEIIEeCTB (MaTepuaoB) U CPEICTB OTHE3AIUTHI
B LIEJIAX BBISBJICHUS COOTBETCTBHUS OIpeiesieHHbIM TpeboBaHusM [12]. MccnenoBanue BelecTBa
MIPOM3BOJIUTCS METOJOM CpPaBHEHHUS C TEPMOrpaMMOM 3TajJOHHOro marepuana. llpu cpaBHeHuun
UX, MpPEXAe BCEro, PyKOBOJCTBYIOTCS BHELIHHM CXOJCTBOM TepMorpamM. Taxxke oOparaercs
BHHUMaHUE Ha OJIM30CTh TEMIIEPATyp TEIUIOBBIX AP(PEKTOB U COOTHOLLIEHUE Pa3MEPOB UX IJIOMIAACH.
D¢ (heKTUBHOCTh TAKOTO CPABHEHUS JTIOCTUTAETCS TOJIKO TOTJa, KOTJa KpUBBIE 3alMCaHbl B OJHHUX
U TE€X e YCIIOBUSX, TO €CTh IIPU OAMHAKOBBIX CKOPOCTSAX HAarpeBa, Maccax obpasua u T.1I.

B pabotax [12, 13] Ha KOHKpETHBIX MpUMepax MOKa3aHbl BO3MOXHOCTH MpuMeHeHus TA
B [T0KaPHO-TEXHUYECKOM IKCIIEPTU3E.

OnHo#l W3 3amad, KOoTOpas MOXKET pemiatbesi MeronoMm TA, sBisercs auddepeHranus
rOpIOYHMX U HETOPIOYMX BELECTB U MaTepUasoB. MI3BeCTHO, YTO y TBEPABIX OPraHUYECKUX BEIIECTB
TOPEHHE CONIPOBOXKIAETCS TEPMUUYECKUM PA3JI0KEHUEM C BBIICIEHUEM TOPIOYMX JIETYYHX, KOTOPBIE
mocjie  JIOCTH)KEHUSI M3BECTHOW  KOHIIEHTpAMM  MOJJEP)KUBAIOT  IUIAMEHHOE  TOpEHHE.
Ha Ttepmorpamme, mOJy4eHHOM Ha BO3AYyXE, OTO NPOSABIAETCS YMEHBIIEHHEM MAacChl
Ha TEPMOTIPAaBUMETPUUYECKOW KpUBOM. OJHOBPEMEHHO, 3a CYET CrOPAaHMs TOPIOUYUX JIETY4HX,
Ha T PepeHINaTEHO-TEPMUYECKON KPUBOH MPOSIBISIETCS 3aMETHBIN IK30TEPMHUIECKUH (9K303((PeKT)
WM HECKOJIBKO 3K302(()EKTOB B Cyyae, €Clid TEPMUUYECKOE Pa3sIoKeHHE TPOUCXOJUT B HECKOJIBKO
cTaguil.

VY BemiecTB, 00pa3ylolMX IPU CrOpaHUM KOKCOBBIM OCTaToOK, MO Mepe IOBBIIIECHUS
TEMIIEPATYpbl MPOTEKAET 3aTEM €LIe OJHA CTagusl MUPOJU3a — BBITOPAHUE KOKCOBOI'O OCTaTKa,
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MPOSIBJISIIOIIASCS B JIOMOJIHUTENBHOM yOBUIM Macchl M elle OJHUM 3K303(pdexToM. Dta craaus
OOBIYHO 3aKaHYMBAETCS MOJIHBIM BBITOPAaHUEM OpPraHU4YeCKOW Macchl MaTepuaia (0CTaeTcsl 30JIbHbBIN
OCTaToK).

UtoObl yOenuThCs, UYTO BBISIBICHHBIE AK309()(EKThl XapakTepu3ylOT HMEHHO IpoIliecc
TOPEHUS] U MCCIEAYEMOE BEIIECTBO JIEHCTBUTEIBHO TIOpIOYEE, IOJIE3HO CHATH KOHTPOJIbHYIO
TepMOrpaMMy B HHEpPTHOW arMocdepe. B wuHepTHON cpere 3k303¢(deEKThl, CBS3aHHBIC
C BBIJICJICHUEM TeIJa 3a CYEeT BBITOPAHUS TOPIOYMX JIETYyYMX M KOKCOBOTO OCTaTka OymyT
OTCYTCTBOBATb.

B 2018 r. mpoun3omuien U3BECTHBIN M10KAP B TOPrOBO-Pa3BIIEKATEILHOM KOMILUIEKCE «3UMHSIS
BulHsa» B . KemepoBo. Ilpu orpaboTke 3KCHepTHBIX BEpCHIl €ro BO3HUKHOBEHHUS U Pa3BUTHS
TpeboBaOCh YOEAUTHCS B CHOCOOHOCTH Marepwania, W3 KOTOPOTO H3TOTOBIICH TOTOJIOYHBIH
CBETWJIbHUK, MPOSBIIATH CBOWCTBAa TEPMOIUIACTUYHOCTH MOJUMEPA, TO €CTh IJIABUTHCS U TOPETh.
[TosToMy pansi pemieHHst 3TOW 3amaud ObUT HMcmoib3oBaH Metroa TA (mpubOop CHHXPOHHOTO
tepmuyeckoro ananmumza TI/JJCK NETZSCH STA 449 F3 Jupiter). beutn momydeHs
TEPMOAHATMTUYECKHE KPHUBBIC MPEACTABICHHOIO Ha MccienoBaHue marepuaia. [lo kpusbM (puc. 1)
BUJTHO, YTO TEPMUYECKOE Pa3NIoKeHUE (TEPMOOKUCIUTEIbHAS JECTPYKIIHS) UCCIEAYyeMOro 00beKTa
HauuHaercs npu temrieparype okoso 400 °C. [porecc nporekaer B unTepBasie Temmeparyp ot 400 °C
1o 630 °C u compoBoxkaaercs: 6onbiioil morepeir Maccel (oxono 99,5 %). Hamuume ocHOBHOTO
HK30TEPMHUECKOTr0 MuKa mpu Temmeparype 613 °C B yka3aHHOM Juamna3oHe MOATBEPKIAET
MPOTEKAaHUE TEPMOOKHUCIUTEILHOW AECTPYKIMH C OOpa3oBaHHMEM M CTOpaHHEM TIa3000pa3HbBIX

IMpOAYKTOB ACCTPYKIUHA (TaK Ha3bIBACMBIX «roprovux HeTy‘IHX»), COIIPOBOKIAOIICCCH
N3MCHCHHUECM DHTAJIBIINU CUCTCMBI.

B YCJI0BUAX Imozxkapa B JAHHOM TEMIICPATYPHOM JAHUaIta3oHe [peaIojaarajiochb
BO3HHUKHOBCHHUC IIJIAMCHHOI'O T'OPCHUS BCUICCTBA UJIM MaTCpHrajia.
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613°C T 3k30
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fo0 4% e /" 430°C,95 %
\ K53 °C, 90 % w30
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Puc. 1. TepmMoanasimTH4YecKne KpUBBIe, MPEICTABJICHHOI0 HA HCCJIeJOBAHNE 00beKTa

¢ KOpIyca cBeTHUJIbHNKA (CKopocTh Harpesa 20 °C/Mun)

Hanmuuue snporepmuyeckoro nuka (3HA03¢G(dEKTa) CTEKIOBaHMUS M IUIABIEHUS MOJIMMEpa

MOATBEPAMUIIO €T0 BO3MOXHOCTh MIEPEXOIUTh B IJIACTHUECKOE COCTOSIHUE (TEUB).
Ha puc. 2 sugorepmuueckuii nuk Ha kpuBoil JICK mpu Temmneparype

145 °C otHOCUTCS

K TeMIlepaType CTEKJIOBaHUS MOJIMMEpPA, a IHAOTepMHUECKUil UK B obmactu 243-246 °C (puc. 3)
OTHOCHTCSI K TpoIleccy IIaBieHus noaumepa. Hannune Ha TepMoaHATUTUUECKUX KPUBBIX oOpa3na
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AKCTPEMYMOB (TEMIIEpaTyp CTEKJIOBAHMS ¥ TUIABJICHUS) MTO3BOJIIIO OTHECTH €ro K TePMOIUIACTUYHBIM
MOJINMEpaM U, COOTBETCTBEHHO, CBUIETENILCTBOBAJIO O CIIOCOOHOCTH JTJAHHOTO MOJIMMEpa TIaBUThCA
Y T€4b IIPU HATPEBAHUU.

AOCK /(mkB/r)

T ak30
250
2.00 -
1.50 -
1.00 -
050
0.00 -
50 100 150 200 250
Temnepatypa /°C
Puc. 2. ICK kpuBasi ipeacTaB/JIeHHOI0 HA UcCIeJ0BaHNE 00bEKTA ¢ KOPILyCca CBeTHIbHUKA
(ckopocTh Harpesa 40 °C/MuH)
Temn. /°C
ACK /(mkB/mr) T 1%
T ak30 )
Blqgs [400
L 350
150 A
100 {300
I e 250
4.46 MUH/146 °C | e
1.00 - Lz
L 200
L 150
0.50 - - 90
L 100
L 50
8.25 MR243 °C -85
0.00 - 10.21 MARI246 °C
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00

Bpemsa /muH

Puc. 3. TI' u ICK kpuBble npeacTaBIeHHOr0 HAa HccIel0BaHUue 00bEeKTa ¢ KOpIyca CBeTWILHIKA
(ckopocTh Harpesa 10 Temnepatypsl 225 °C cocraBJsiia 40 °C/MuH, H30TepMa 5 MUH NIpH
Temnepatype 225 °C, ckopocth HarpeBa ot Temuepatypsl 225 °C no 400 °C cocrasasiaa 20 °C/Mun)

Takum oOpa3oM, METOJIOM TEPMHYECKOr0 aHaiu3a ObUIO IO0Ka3aHO, YTO MaTepual
CBETHJIbHHUKA CIIOCOOEH MEePEXOANThH B IMIACTHUECKOE COCTOSIHUE U TOPETh.

Kak moka3zano Ha mpumepe moxapa, omucanHoro Bbie, MerogoM JITA u JICK moxHO
HE TOJBKO OTHECTH MaTepuaj K TOpHoYeMy WM HEroproYeMy, HO M HCCIEAOBaTh MpPOIECC
TIJIABJICHUS TTOJIMMEPOB, SIBIISFOIIUICS OJTHUM U3 KPUTEPHUEB UACHTHU(GUKAIINH MTOJTUMEpa.
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OnpeneneHue TeMIeparypbl IUIABJIEHUS HEHU3BECTHOIO IOJIMMEPHOIO MaTepHuaja MOKET
OKa3aTbCs TOJIE3HBIM IIPU SKCIEPTHBIX MCCIEJOBAHUAX MO JAejJaM O IoXapaX B HECKOJIBKHX
CIIy4dasx:

1. Hanuuume craguu IUIaBiI€HHsS Ha TEPMOAHAJUTHUYECKONW KpPUBOH, CBHMICTEILCTBYET
0 TPUHAUIEKHOCTH MaTepuaia K KaTeropuu TEpMOILIACTOB, YTO HEOOXOIMUMO JUIsI OLEHKH €ro
BO3MOYKHOI'O TIOBEZICHUS B X0J1€ TOXKapa.

2. TemnepaTypa IUIaBJICHUS TONUMEpPA SBIAETCS (PU3MYECKON XapaKTEPUCTHKOW, KOTopas,
B COYETAaHUH C APYTMMHU JAHHBIMHU 110 OJUMEPY, IOMOTaeT yCTAHOBUTh €r0 XMMUYECKYIO IPUPOY.

3. Onpenenenue TemMrepaTypsl IJIaBIECHUS [TOJIMMEPA MTO3BOJISIET YCTAHOBUTh KPUTHUECKUI
TEeMIEepaTypHbIi Mpenes, MNpH JOCTH)KEHUH KOTOPOIO BO3MOXHO CTEKaHUE IOJIUMEPHOTrO
Marepuaia ¢ GOpMUPOBAHHEM BTOPUYHBIX 0YaroB FOPEHUS, BOSHUKHOBEHHE KOPOTKOTO 3aMbIKaHUS
B 3JIEKTPOIPOBOJAX IPU PACIUIABICHUU H3OJSALMU U T. 1.

OTHeceHMe MOJIMMEPHOrO MaTepuala K pPEeaKTOIIacTaM BO3MOYKHO IO OTCYTCTBUIO
03¢ dekra muasnenus 10 300 °C Ha TepMoaHATUTHYECKON KpuBO. TepMuueckoe pasioKeHHe
TaKUX MMOJIMMEPOB MPOUCXOAUT ¢ 00pa30BaHUEM MTOPUCTOTO KOKCOBOTO OCTATKA.

Kpome Toro, B 3KCIIepTHOI NpakTHKE ONpeesieHHe TeMIepaTyphl IIaBICHNs HEM3BECTHOTO
MeTauia (cruiaBa), oOHApY>KEHHOT'O Ha MECTe ToKapa arjioMepaTra, MWHOPOJHOTO HAarlIaBJICHUS
Ha MPOBOJIaX, KOHTAKTHBIX Y3J1aX, CTAJIbHBIX JETAIsIX M TOMY MOJOOHBIX OOBEKTaX MOXKET ObITh
UCIOJIb30BAHO /I YCTAHOBJIEHMSI XHMMHUYECKOW MPUPOAbl JAaHHOIO MeTayia (HarlaBICHUS).
OCOOEHHO aKTyaJlbHO 3TO B CiIydae OTCYTCTBUS B PACHOPSDKEHHM 3KCIIepTa BO3MOYKHOCTEH
IIPOBEJICHUS 3JIEMEHTHOIO MUKPOAHAIN3a.

TA MeTauioB M CIJIaBOB KeJaTeIbHO MPOBOAUTH B aTMoc(epe MHEPTHOro rasa, Tak Kak
IIPOLIECC OKHUCIIEHHs MeTauia (CIulaBa) MOXKET HHUBEIMPOBAThH IPOSIBIECHUS IpOLEcca IUIABJICHUS
Ha TEpMOAHAINTUYECKUX KpUBbIX. [IpH mNpoBeAeHHMH TEPMUYECKHUX HCCIEIOBAHUNH METalIOB,
a TakKe JIOOBIX MCCIEAYEMBIX BEIIECTB HEOOXOAMMO IOMHUTH O COBMECTHMMOCTH MeTaja
(BelecTBa) ¥ MaTepHalia TULIIsL, YTOOBI He TIPOMCXOJIIIIO MX B3aUMO/ICHCTBUS B poLiecce aHam3a [9].

JlocTarouHO 4YacTO B paMKax IMOKapHO-TEXHUYECKOH HKCIEPTH3bl HEOOXOAMMO peIIaTh
BOMNPOCHI O HAJTMYUU (WIM OTCYTCTBMM) OTHE3AIIUTHOW OOpabOTKU TeX WM HHBIX MaTepHajoB
(xoHcTpykuwmif). Ilpu sTom He TpeOyercs (a 4YacTO M HEBO3MOXKHO) OIPENEIUTh KaueCTBO
o0paboTku. Yamie Bcero 3To KacaeTcss OrHE3alIUTHOM 00paOOTKM METaNTIM4eCKUX KOHCTPYKIHUH,
JPEBECHHbI, TKaHEH, a TakXKe TMOJIMMEPHbIX MaTepualioB C OrHE3AIIUTHBIMH J00aBKAMH,
BBEJICHHBIMU Ha CTAaJIUU UX ITPOU3BOJICTBA.

Jlns  BbIABIGHMS HaNW4Msl aHTUNUPEHOB mpoBoast TA B atmocdepe Bo3ayxa
(c mpuHYIUTENBbHOW MpPOAYBKOM wmiaum 0e3) caMoro oO0beKTa UCCIENIOBaHMs, a TaKxke,
[0 BO3MOXKHOCTH, oOOpa3lla CpaBHEHMsT — TOTO >K€ Marepuaia, HO 0e3 mpeanonaraeMon
OTHEe3alUTHON 00paboTKH.

Hwxe Ha mnpumepe »sKchepTusbl, T IMepel 3KCHepTOM OblT IOCTaBJIE€H BOMPOC:
«Haxooamca nu Ha npedcmagnieHnvlx 00beKmax 0epeGsaHHOU Wenbl, U3bAMOU CO CIMPOUMENbHbIX
KOHCMPYKYUL HA 4epoaxe 30aHUs 8OK3ANA ICENe3HOOOPOACHOU CMAHYUY, KOMNOHEHMbl KAKO020-
aubo ocHesawumHo20 npenapama?y TOKa3aHO, KaK MO TEPMOAHATUTUYECKUM KPHBBIM MOXHO
C/IeNIaTh BHIBOJ O HAJIMYMH WK OTCYTCTBUHM OTHE3ALIUTHONW 00pabOTKMU HAa MaTepuale, B YaCTHOCTH
Ha JIpEBECHUHE.

Jns Toro, 4roObl OTBETUTH Ha ATOT BOMPOC, MPEJCTABICHHbIE OOBEKTHI HCCIEI0BAIH
meronoM TA (cucrema TepmorpaBumMeTpuueckoro ananmmsza Perkin-Elmer Diamond TG/DTA),
CpaBHMBasi IPU 3TOM TE€PMOAHAIUTUYECKHE KPUBBbIE MO XapaKTEpPHBIM MapaMmerpam (TemrepaType
notepe maccsl pu 20 %, makcumymam JITA nukoB, TeMneparype MakCUMyMOB CKOPOCTEHN MOTEPH
Macchl ¥ motepe Macchel npeBecunbl pu 500 °C).

Kpussie TT" u JITA umcroil npeBecMHBl U TMPEACTABICHHBIX Ha HCCIEIOBAaHUE OOBEKTOB
npesecHoil mensl NeNe 1-12 npuBeznens! Ha puc. 4—7.

[To BHemHeMy BUAY TEPMOAHAIUTHUYECKUX KPHUBBIX HCCIEyeMble OOBEKTHI MOMXHO
pa3nenuTh Ha TPU TPYIIbL: YUCTasl ApeBecruHa, 00beKThl apeBecHON mienbl NeNe 1-4 (puc. 4, 6)
1 00BeKTHI ApeBecHol menbl NoeNe 5-12 (puc. 5, 7).
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Puc. 5. TT" kpuBble 00beKTOB ApeBecHOiT menbl NeNe 5-12 1 YHCTOI TPEeBECHHBI:
1 - 00bekT Ne 12; 2 — 00bekT Ne 5; 3 — 00bekT Ne 9; 4 — o0bexT Ne 115 5 — 00bexT Ne 10;

6 — 00beKT Ne 6; 7 — 00bekT Ne 8; 8 — 00bekT Ne 7; 9 — npeBecMHa YnCcTasA

B Tabn. 1 OpCACTABJICHBI TCPMHUYCCKUC XAPAKTCPUCTUKH YHUCTOU APCBCCUHBI U 00BEKTOB

npeBecHO mmerbl NoNe 1-12.
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Tabmuia 1. TepMuyecKkne XapaKTePUCTUKH YHCTOM IPeBeCHHbI K 00bEKTOB ApeBecHoii menbl NeNe 1-12

Temnepatypa Horeps . OK30TepMUYECKUI
OObekT MIOTEPH MACCHI MaCCHOHpH QHHOTepMHqOe clun spdexr, °C
npu 20 %, °C 200 Co’ 2bdex, °C 1 sTan 2 3Tan
Mmacc. %
Ne 1 290 95,0 - 338 445
Ne 2 261 94,0 - 338 480
Ne 3 272 97,0 - 370 450
Ne 4 295 98,0 - 330 440
Ne 5 244 76,0 180 363 486
Ne 6 239 82,0 184 340 480
Ne 7 238 83,0 183 338 477
Ne 8 245 86,0 146 343 470
Ne 9 237 80,0 188 347 489
Ne 10 250 86,0 181 348 486
Ne 11 247 82,0 180 340 471
Ne 12 239 70,0 187 355 470
Apenecitiia 300 99,7 - 353 475
qHucTas

Kak BumHo u3 puc. 4 u tabiu. 1, AMHaAMHMKa HOTEpU MacChl IPU HAarpeBaHUM YUCTOH
IpeBecHHbl U 00BeKTOB aApeBecHO mensl NeNe 14 mnpumepHo onuMHaKoBbl. MHTEHCHMBHOE
paznoxenue (morepst maccol 20 %) HaumHaetcs npu temieparype okosno 300 °C. ITorepst Macchl
npu HarpeBe 10 500 °C oOwbektoB NoNe 1-4 u 4ucTOMl JpeBECHHBI TaKXKe OTIMYACTCS
HE3HAYUTENIbHO U COCTABIIAET OKOJIO 5 %o.

ITpu cpaBuenun TI-kpuBbix 00bEKTOB NeNe 5-12 ¢ TI'-KpuBBIMH YHCTOM JpPEBECHHBI
MOKHO 3aMETHTh, YTO JWHAMUKa IMOTEpU Macchl pasznuuHa (puc. 5, Tabn. 1). MHTencuBHOe
pasnoxenue (moreps maccbl 20 %) st oObexToB NeNe 5-12 HaumHaeTcst mpH Temreparypax
Ha 50-60 °C Huxe, ueM y uncToil ApeBecuHbl. Kpome Toro, morepst maccsl npu Harpese 10 500 °C
00bekToB NeNe 512 menbliie, yem y uyucToil 1peBecunsl Ha 15-30 % (Tabm. 1). JlaHHbIe U3MEHEHUs
Ha TEPMOAHAJIUTHUYECKUX KPUBBIX MOTYT TOBOPHUTH O COAEPX aHUM B OOBEKTaX IPEBECHOM IIEIbI
NeNe 5-12, BeposiTHee Bcero, OrHe3aIuTHOro cocrasa [11].

Ha puc. 6 u 7 npencrasiens! [ITA-kpuBble 4MCTON ApEBECHHBI U OOBEKTOB JAPEBECHOU
miernbl NeNe 1-12.

Ha xpuBbix JITA o6bektoB NeNe 1-4 B ucciemyeMoit TemrnepaTypHOd 00JacTH OTMEYEHO
HQJIMYME JBYX OCHOBHBIX JK30TEpPMHUECKHX MUKOB (puc. 6, Tabn. 1). [lng naHHBIX OOBEKTOB
MEPBbI IK30TepPMUUYECKUM MHK Haxomutcs B obmactu 340-370 °C, mas 4UCTOM JIPEBECHHBI
Temmeparypa mnepBoro sk3odddexra cocraBiaser 353 °C. Ha paHHOW cTajiuum OpPOMCXOIUT
MHTEHCUBHAs JECTPYKLHS U CrOpaHHe B aTMoc(hepe BO3/1yXa OCHOBHBIX KOMIIOHEHTOB JPEBECUHBI
(TeMMILIEIUTION03bI, LEJUTI0NIO3b], TUTHUHA). BTOpoil sk30TepMudeckuit nuk ans oobexkToB NeNe 1-4
Haxoautcs B obmactu 440-480 °C, mis 4ucTod APEeBECHHBI TEMIlepaTypa BTOporo sk303¢dexra
cocraBisier 475 °C. B aToM TemmepaTypHOM HHTEpBAl€ IPOUCXOJUT BBITOPAHHME YTOJIBHOIO
ocrartka [11].

Ha xpuBbix JITA o0bexToB NeNe 5-12 B mnccienyeMoil TemneparypHoil 001acTH OTMEYEHO
TaKKe, KaK U y YMCTOM JAPEBECUHbI, HATUYHUE ABYX OCHOBHBIX AK30T€PMHUYECKUX IMUKa (puc. 7, Tadi. 1)
B obnactu 340-370 °C u B o6mactu 440—480 °C. OgHako, BO-NIEpBBIX, MJIOMIAIU 3K309()(HEKTOB JIIs
00bekTOB NeNe 5-12 MeHblIe, 4eM Yy YUCTOW JpPEBECHHBI, BO-BTOPBIX, KpoMme 5K303()(EKTOB,
Ha KpuBbIX [ITA maHHBIX 00BEKTOB MPUCYTCTBYET 3HI03(p(deKT mpu Temmeparype okoio 200 °C,
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CBSI3aHHBIN C Pa3NI0KEHUEM KOMIIOHEHTA, KOTOPBI OTCYTCTBYET B YUCTOI JpeBecHHE U B 00BEKTaxX
NeNe 1-4.

[To pesynbraram JATT kpuBo#i (Tabin. 2) TakkKe MOKHO 3aMETUTh PA3IHUMs MEXIY YUCTON
npeBecuHOM 1 o0bekTamu NoNe 5-12.

Ha xpuBbix JTT mist uucroii apeBecunsl u npod NeNe 1-4 HaGnromaroTcst 1Ba SKCTpeMyMa
(Tabm. 2), KOTOpbIC HMMEIOT TemIiepaTypHble rpanuisl: mepBeii — (320-335) °C; Bropoit —
400-445 °C. Temmneparypsl MaKCUMYMOB (Tmax) AT -iukoB ans uncToil ApeBecUHBI U OOBEKTOB
NoNe 1-4 cxoxwu (Tab:m. 2).
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Puc. 6. Kpusbie ITA 00bekToB ApeBecHOi menbl NeNe 1-4 u yncToii ApeBecUuHbI:
1 — uyncras gpeBecuHa; 2 — 00beKT Ne 3; 3 — 00beKT Ne 4; 4 — 00bekT Ne 1; 5 — 00bekT Ne 2
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Puc. 7. KpuBbie JITA 00bexkToB ApeBecHOi mienbl NeNe 5—12 1 yncTOi ApeBeCHHbI:
1 — uyncras gpeBecuHa; 2 — 00beKkT Ne 10; 3 — 00bekT Ne 8; 4 — 00bekT Ne 12; 5 — 00bekT Ne 5;
6 — 00beKT Ne 6; 7 — 00bekT Ne 7; 8 — 00bekT Ne 9; 9 — 00bexT Ne 11

Ha xpuBbix HATIT o0bexToB NeNe 5-12 kpome skctpemymoB B oOmactu 340-360 °C
u 470-490 °C mpucyrcTByeT 3kcTpeMyM B obmnactu 260-290 °C, cBs3aHHBINA, BEpOSTHEE BCETO,
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C pa3JIoKEHHEM KaKOro-a1M60 KOMIOHEHTAa. MakcHMallbHbIe CKOPOCTH IOTEPU MACCHI (Amax,cp.) IS
skcTpeMyMoB B obsactu 340-360 °C u 470—490 °C y o6bexktoB NeNe 5-12 3HaunTenbHO HIKE, YEM
y UUCTON JpeBecuHbl U 00beKTOB NeNe 1-4.

Tabnuna 2. Temnepatypbl MakcuMyMoB (T .) ATT-nukoB 1 MakcuMaIbHbIE CKOPOCTH MOTEPH
Macchl (Amaxcp.) A1 YHCTOM JpeBeCHHbI M 00bEKTOB JpeBecHoii menbl NeNe 1-12

IlepBbIit 3KCTpEMYM Bropoii akcTpemMym Tpetnii axkcTpeMym

T e | S | e | D | e | S
Ne 1 - - 322 29,2 406 18,3
Ne 2 - - 328 11,4 445 20,2
Ne 3 - - 326 44 434 6
Ne 4 - - 324 27 410 85
Ne 5 263 10.1 324 3,7 494 4.8
Ne 6 263 12 320 4,3 494 4,4
Ne 7 260 10 321 3,7 494 4.8
Ne 8 270 9,6 329 3,7 470 6,37
Ne 9 287 8,6 330 4,7 512 4,7
Ne 10 290 10,8 329 8,7 485 53
Ne 11 266 9,9 325 3,9 490 51
Nel? 267 91 - - 495 3,7
H;‘;ceﬁ‘::{ - - 335 30 443 16

TakuM o00pa3oM, U3 MPEICTABIECHHBIX BBIIIE PE3YyNbTaTOB ObUIM CHAETIAHbl CIEAYIOIINE
BBIBOJIBL:

— WnuTencuBHOE paznoxeHue o0beKTOB ApeBecHOU mienbl NeNe 1-4 u yucToil IpeBeCHHBI
HaunHaetcs npu temnepatype okoio 300 °C. ITo nmotepe maccsl npu Harpese 10 500 °C 00beKTHI
NeNe 1-4 u yucras ApeBecHHa TakKe OTIUYAIOTCS HE3HAUUTEIBHO U cocTaBigeT 10 5 %. [lnomaau
MakcUMyYMOB (Tmax) ATI-mukoB anms uwuctoil apeBecuHbl U 00pa3moB NeNe 1-4 mpumepHO
OJMHAaKoOBbl. Takum o00pazoM, CyIds 0O TEPMHUYECKHM XapaKTepUCTUKaM, oOpaszel 4YHCTOi
JpeBecHHbl U 00beKThI JapeBecHON miensl NeNe 1-4 Guu3ku Jpyr K JIpyry, a 3HauuT, BEpPOsITHEE
Bcero, o0bekTel NeNe 1-4 He copepKaT KOMIIOHEHTOB, KOTOpble oOecneuuBaid Obl 3aMETHBIN
OrHe3aIuTHbIN 3 DeKT.

— NntencuBHOE paznoxkenue o0bekToB NoeNe 5-12 xapakrepusyercs 0osiee HU3KOTEMIIEpaTypHbIM
HavaioM aectpykiuu (Ha 50—60 °C) u yBennuenueM Bbixona yris (15-30 %). Ha xpussix [ITA
00bekToB NeNe 5-12, kak u Ha kpuBblX [ITA uncToil npeBecHHBI, MPUCYTCTBYET JBA OCHOBHBIX
sK30TepMuueckux nuka B oonactu 340-370 °C u 440480 °C, oxHako mionam 3k303¢h(HeKkToB s
00bekToB NeNe 5-12 3HauWTENHHO MEHBILE, YEM y YHMCTON JapeBecuHbl. Kpome TOro, Ha KpUBBIX
HATA o0bextoB NeNe 5-12 mpucyrcrtByer sHA0pdEKT npu Temmeparype okoino 200 °C,
CBSI3aHHBIN, BEPOSITHEE BCErO, C Pa3JIOKEHUEM KaKOro-aub0 KOMIIOHEHTa, KOTOPBIM OTCYTCTBYET
B YHCTOHM JpeBecHHE U NpU HarpeBaHUM 0OpabOTaHHOW JpeBeCHHBI OOECHEeUMBACT CHUKEHHE
TeMriepatypsl B 30He nuponu3a. Ha kpuBbix JITT o6pasioB NeNe 5-12, B ornuuue ot kpusoit ATT
YUCTOW JPEBECHHBI, TAKXK€ MPHUCYTCTBYET JOMOIHUTENBHBIM 3KCTpeMyM B obnactu 260-290 °C.
Takum oOpazoM, oOpasernr 4YMCTONM JpeBeCHHBI W 00BeKTOB NoeNe 5-12 mo TtepMuueckum
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XapaKTEePUCTUKAM OTIWYAIOTCA APYr OT JApPYyra, a JaHHbIE OTJIMYUS YKAa3bIBAIOT HA COJEpP)KaHUE
B 00bekTax NoeNe 5-12 koMIOHEHTa, KOTOPBII 00ECTIEUnBaET ONPEACICHHBIN OTHEe3aUTHBIA A (EKT.

Eme onmna 3amava, koTopas MOXeT OBITh permieHa MeToqoM TA — 3TO BO3MOXKHOCTH
YCTaHOBUTH TMPUHAIEKHOCTh HEU3BECTHOTO BEUIeCTBa K OTHETYIIALIMM cocTaBaM. B ciyuae,
Korma TpeOyercs TOATBEPAWUTh, HAMPUMEpP, YTO B OTHETYIIUTENE COACPKHUTCS HMEHHO
OTHeTYyIIallee BEIIeCTBO, a HE HEUYTO HHOE.

OrneTtymianme coCTaBbl HE BBIICISAIOT TEIJI0, KaK TOPIOYME BEIIECTBA B IIPOLIECCE TOPEHMUS,
a, Ha00OPOT, TMOTJIOIIAIOT €ro 3a CYET MPOTEKaHUs AHAOTEPMUUYECKUX PEaKlui, HHTHOMPOBAHUS
nporeccoB ropenus. [lo HaMUYHIO SHIOTEPMUIECKIX YP(PEKTOB HA TEPMOAHATUTUYECKUX KPUBBIX
Y YCTaHaBJIHMBAIOT BO3MOKHYIO MPUHAJICKHOCTh HEM3BECTHOTO BEIIECTBA UMEHHO K OTHETYIIALIIM
coctaBaM. Jk303¢¢extsl Ha kpuBoit ITA wim JICK npu 3TOM OyayT OTCYTCTBOBATb.

Ha wuccnenoBanue Obun mpexacrasieH orHerymwurenb OIl-4 u xopoOka ¢ orHeTymamum
BemiectBoM (OTB), npennonoxurensao mapku [IXK. Tlepex skcnepTom OBUT MOCTaBJIEH BOIPOC:
«Coomeemcmesyem au OTB 6 npedcmasnennom ocnemyuiumene oopasyy OTB mapxu IIXK?».

Jnst oTBeTa Ha MOCTaBJICHHBIM BOMPOC MOMUMO HCCIEIOBAHMM, MPOBEIECHHBIX METOAaMHU
HK-cniekTpockonuu U MOHHOHM Xpomartorpacduu, 01 mpoBeneH TA uccneayeMbIX OrHETYIIANInX
BemiecTB (mpubop cuaxporHoro tepmudeckoro ananusa TI/JJCK NETZSCH STA 449 F3 Jupiter).
Ha puc. 7 Buano, uyto Ha JICK kpuBbix OTB wu3 ornmerymmtens u OTB u3 kopoOku
(mpennonoxureabHo mMapku [IXK) mpucyrcTByOT sHIOTepMHYSCKHE 3(P(GEKThI U OTCYTCTBYIOT
HK30TEPMHUUECKUE, 4TO MOJTBEPKIAET MIPUHA/JIEKHOCTD UCCIIETyEeMBbIX BEIIECTB
K or"eTymanium cocraBam [9]. OxgHako Temmeparypsl SHA03()PEKTOB ITUX COCTAaBOB pa3Hbie. Tak
JUIsSi OTHETyIIAlero BemiecTBa, Haxoxsmierocss B orHerymmutene OII-4, na kpuod JICK
MPUCYTCTBYET YETHIPE IHAOTEPMHUUECKUX MUKa Ipu Temieparype 186 °C, 258 °C, 355 °C u 513 °C,
BEpOSATHEE BCEro, OTHOCSIIMXCS K IUIABJICHUIO U PA3JI0KEHUI0 KOMIOHEHTOB, BXOJSIIUX B COCTaB
naaroro OTB. Meronamu MK-criekTpockonuu 1 HOHHOH Xpomarorpaduu ObIJIO YCTAaHOBIIEHO, YTO
coctaB OTB u3 oruerymuTens NpeacTaBiseT cOOOW BEIIECTBO, CoAeprkallee Cylb(ar aMMOHUSA,
dbochar aMMOHHMS M KPEMHEKHUCIOPOJHOE COCIWHEHWE. YKa3aHHBbIE BBIIIE SHI0ID(EKTHI,
BEpOSATHEE BCEro, OTHOCITCS K TeMIleparypaM IUIaBJIeHHs] U pa3ioxeHus cyinbdara u docdaros
aMMOHWUSI.

OCK /(mkB/wr) TT /%
T 3Kk30

25.00 A
- 50

20.00 A

15.00 A

10.00 A

5.00 A --100

0,90 --150

-5.00 A
- -200

-10.00 A

- -250

100 200 300 400 500
Temnepatypa /°C

Puc. 7. TI' u ACK kpuBasi orHeTymanero Bemecrsa, Haxoasinierocs B oruerymurese OIl-4
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Ha xkpuoit JICK OTB, npennonoxurensHo Mmapku IIXK, mpucyrctByer Bcero oauH
03¢ dekt npu Temneparype 761 °C. W3 nmureparypbl U3BECTHO, YTO OCHOBHBIM KOMITOHCHTOM
orHerymaiero cocrasa IIXK sBusercs xmopun xanus [14]. Xnopun xanus uMeeT TEMIEPATYPY
mnasieHus 776 °C [15]. Takum obOpaszoMm, nauHbIi 3H103G ekt Ha kpuBoi JJCK MOXHO OTHECTH
K TeMIlepaType IIaBJIeHuUs XJiopuaa kanus (puc. 8).

OCK /(mkB/mr) T /%
T ak30

8.00
- 200

6.00 -
H F 150
4.00 -

S5 - 100
0.00 A - 50
-2.00 A 761 °C
-4.00 -
-6.00 ~

--100
-8.00

100 200 300 400 500 600 700 800
Temnepatypa /°C

Puc. 8. TI' u ICK kpuBasi orHeTylLIAINIETr0 BellleCTBA, Mpeanoo:kuTebno mapku I[IXK

[To pesynmbraram TA wMoryt OBITH pacCUMTaHbl KHHETHYECKHE IapaMeTphbl MPOIECCOB
TePMHUUECKON (TEPMOOKHUCIUTENBHON) AECTPYKIMHU BemecTBa (Marepuana). K Takum mapamerpam
OTHOCATCSI TIOPSAJIOK PEaKIMH, NPEIIKCIOHCHIIMATBHBIA MHOXHUTEIh M JHEPrus aKTUBAIUU
mporecca. 3HaHUS JTHX BEJIMYMH MOTYT TOHAJAOOUTHCS IS TEIOPU3NYECKUX U (DU3HKO-
XUMHUYECKUX PACUYETOB, MPOBOJAUMBIX B XOJI€ MOKAPHO-TEXHUYECKON HKCIEPTU3bl (B YAaCTHOCTH,
pacueToB YCJIOBHI CaMOBO3TOpAaHMS, PAcUETOB IO OlEeHKE 3(PPeKTUBHOCTU pPabOTHl CHUCTEM
MPOTUBOIMOXKAPHOU 3amuThl U T.1.). [lo BenuuumHe >PGEeKTUBHON HHEPTUU AKTHUBAIIMH MOXKHO
OLICHUTh PEAKIIMOHHYI0 CIOCOOHOCTH BEIIECTBA B IMpOLECcCaX TEPMOOKHCIUTENBHON NECTPYKIIUH,
CPaBHUTH T10 3TOMY MMapaMeTPy Pa3IMUHbIC BEIIECTBA U MAaTEPHUAIIBIL.

B paGote [16] mpoBeaeHO MOAENMpOBAaHHWE IWHAMUKH PACIPOCTPAHEHUS TOPEHUS MpU
ornleHKe A()PEeKTUBHOCTU PabOTHl ABTOMATHYECKONW YCTAHOBKM TMOXAPHOW CHUTHAJIU3AINH
C HCIIOJIb30BAHHUEM JIBYX CIOCOOOB MOJIECIMPOBAHUS pacHpoCTpaHeHUs: (PpoOHTa TOpeHus: crocoo,
BKJTFOYAIONUN B ce0s1 ucmoiap3oBanne TA, U cmocod, OCHOBaHHBIA Ha 0OOOIIEHHBIX CIPABOYHBIX
JAHHBIX O 3HAYEHHSIX JIMHEHHOW CKOPOCTH pacmpocTpaHeHus (poHTa ropeHus. [Ipu ommcanumn
crioco0a MoJIeTUpOBaHus ¢ MpuMeHeHneM TA moapoOHO MOKa3aHo, KaK JAaHHBIM METOJOM MOXHO
paccuuTaTh TaKMe€ KHUHETHYECKUE MapaMeTpbl TEPMOOKHUCIUTEIbHOM NECTPYKIMH, KaK SHEprus
aKTUBAIUH, TIOPSIOK PEAKIIUU U TTPEIIKCIIOHCHITHAIBHBIA MHOXKHUTEIb.

Takum o0Opa3oMm, Ha TPHUBEACHHBIX MpUMEpax MOAPOOHO TMOKA3aHO, YTO METOJ
TEPMUYECKOTO aHalIW3a JOBOJBHO YCIENTHO MOXET MPUMEHATHCS B TMOXAPHO-TEXHUUYECKON
JKCIEpPTU3E, & TAKXKE MPUMEHSATHCS KakK JOMOJHUTEIbHBIM METOJ| MCCIIEOBAaHUS MaTepUalOB.
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YKa3aH0, B KaKHX CJIy4YasX M KaK MPOBOAWUTH UCCIICAOBAHUC O6’beKTOB, HU3BATBIX C MCCTa IIOKapa
MCTOAOM TCPMUUCCKOT'O aHAJIM3Aa.
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VK 614.841.2.001.2

WHCTPYMEHTAJIBHBIE METO/Ibl B COBPEMEHHOM
MNOXKAPHO-TEXHUYECKOHN SKCIEPTU3E.
4. PEHTTEHO®A3O0BBIA AHAJIN3

A.1O. ITapuiickasn;
A.B. MokpsK.
Cankr-llerepOyprckuii yausepcurer I'TIC MUC Poccun

W3noxeHbl BO3MOYKHOCTH HCIOJB30BAaHHUS PEHTICHO(DA30BOro aHaIW3a B I0XKAPHO-TEXHUYECKOH
skcrieptusze. IIpuBeneHsl  mpuMepbl  NPAaKTUYECKOTO  PELIEHUs  OKCIEPTHBIX — 3aJad  METOJOM
pentrenodaszoBoro aHanuza. [lokazaHbl BO3MOKHOCTH PEHTICHOBCKOTO AU(PPAKTOMETpa MPHU OINpecTICHHN
(ha30BOrO cocTaBa BEIECTB HEU3BECTHOTO HMPOMCXOXKICHHUS, IPU OOHAPYKEHHH 3a)KUTATEIIbHBIX COCTABOB
MpU TOJUKOrax, IpH ONpeAeNieHUH TeMIepaTypbl W JJIUTEIbHOCTH TEMIIEpPaTypHOro BO3IeHCTBUA
CTPOUTENFHBIX MaTEPUAIIOB, a TAKXKe IPYTUX Pa3IMYHbIX 3aad, IOCTABJICHHBIX NMPU MPOBEICHUN CyIeOHBIX
MOKaPHO-TEXHUYECKHUX IKCIEPTH3.

Knioueswvie cnosa: peHTreHo(ha30BbIi aHAIN3, PEHTIEHOBCKUH IN(PPAKTOMETP, MEIHbIC IIPOBOIHUKH,
MOYKapHO-TEeXHUYECKask DKCIIEPTU3a, MOKaP, O0BEKTHI HCCIIEIOBAHMS

PenTtreHoBckue MeETOIBI aHanM3a, ITO3BOJSIOIIME ONPENEIATh CTPYKTYpPY BEIIECTBA,
$a30BbIii W 9JEMEHTHBIM aHalu3 3aHUMAIOT OJHO U3 BEAYIIMX MeCT B KOMIUIEKCE
MHCTPYMEHTAJIBHBIX METO/IOB, IPUMEHSEMbIX B CYJEOHBIX IOXKApPHO-TEXHHUYECKHX SKCIEPTH3aX
(CIITD). B Hacrosimiee Bpems mpu wucciegaoBanud o0bekToB CIITD mpuMeHseTcss MIUPOKHi
KOMIUIEKC  (PU3MKO-XUMHUYECKMX MeToAoB. (coboe BHMMaHUE YIEISIOT TEM METOoJaM
UCCIIEIOBaHMs, KOTOPbIE HCKIIOYAIOT pa3pylleHHe M JaKe YacTHMYHOE TMOBpEXKIEeHHE OOBEeKTa.
K w4ymcny Takux METOZOB OTHOCATCS PEHTICHOBCKHE METOBl AaHajiu3a: PEeHTIeHO(a30BbIid
U PEHTTeHO(IYyOpECIEHTHBIH aHaIN3, a TaKXKe PEHTI'€HOBCKas MPOCBEUMBAIONIAS MHTPOCKOIMHUS
U METOJI CKaHUPYIOIIEH IeKTPOHHOM MUKpocKomuu [ 1-6].

Penrtrenodazosbim ananmuzoM (PMDA) HazpiBaeTCsl ycTaHOBIIEHHE HAMUKA (a3 B UCCIEAYEMOM
oOpa3sie, UX UAeHTU(UKALNS U OTIpeieNIeHUEe OTHOCUTEIBHOIO collepkaHus (a3.

Jis  uccnenoBaHUS METOJOM PEHTIeHO(a30BOro aHajiu3a HeoOXOAMMO  HeOoIblIoe
KOJIMYECTBO BEIIECTBA, KOTOPOE B IPOLIECCE UCCIIEN0BAHNS HE pa3pyLIacTCs.

I[Tpu npoBeaeHNN peHTIeHO()A30BOI0 aHAIN3a UCTIONB3YIOT — PEHTT€HOBCKHIA TU(PPAKTOMETP.

PentrenoBckuii  nudpakromMerp MO3BOJIET NPOBOAUTH  PEHTTEHO(A30BBIA  aHAIM3
MOJUKPUCTAIIMUECKUX O0BEKTOB, a TAKXKE MCCIEIOBAHUS TEKCTYp JJIs peIleHHs] IIMPOKOTo Kpyra
AHAIMTUYECKUX U HAYYHO-HCCIIEOBATEIbCKUX 3a/1a4.

OcHOBHOE Ha3HayeHHWe mpubopa — KAUYECTBEHHbIM M  KOJMYECTBEHHBIM aHaIu3
KpUCTAIIINYECKUX (a3, onpesiesieHue pa3MepoB KPUCTaIIOB.

POA npumeHnsercs Npu  MCCIEJOBAHUU  METAJUIMYECKHMX OOBEKTOB, MHHEpAJIOB,
HEOPraHWYECKNX U OPTaHUYECKUX COCTHUHEHUM U T.1.

[Tpu npoBenenuu cynedHbIx 3xcnepTu3 POA ucnonb3yercs i pelieHus paja 3a1ad.

1. Obnapyscenue 3axcuzamenbHplX COCMAB08, NPUMEHACMBIX NPU HOOHCO2AX

ITomxoru sABISAIOTCS OJHOM U3 OCHOBHBIX IPUYUH I0KApOB. B KadyecTBe CPEenCTB MMOJKOra
KpOME JIETKOBOCIUIAMEHSIFOIIUXCSI M TOPHOYMX JKUJIKOCTEH HAXOAAT MPUMEHEHHME TAaKUE CPelcTBa
MIOJIKOTa, KaK 3aKUraTellbHble cocTaBbl. K HMM OTHOCATCA COCTaBbl HA OCHOBE OKHCIIMTEIEH.
B HacTosiiiee BpeMsi HCIOJIB3YIOT pa3iMuHble XMMHUYECKHE METOJbI JUIsl OOHApY>KEHUS OCTAaTKOB
3aKUraTeIbHbIX CMECEH.

Pentreno¢aszoBblii aHannM3 paccMaTpuBaeTcs Kak OJMH M3 BO3MOXKHBIX CIOCOOOB
YCTaHOBJICHUS HAJIMYUS U IIPUPOJBI OCTATKOB 3aKUIaTEIbHBIX CMECEH.
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Jns  Oonmee  TOYHOrO  TPOBEACHUS  HCCIEIOBaHMUSA  LENECOOOpa3sHO  MPOBEACHUE
IPEJBAPUTEIILHO JIEMEHTHOTO aHAJIN3a COCTaBa Mpoo.

B uactHocTH, PDA mpumensiercss npu aHauM3e IOCIE IoXKapa CIIEI0B HETPAJULIMOHHBIX
MHHILIAATOPOB FOPEHMsI, IMEHYEMBIX 38)KUTATEIbHBIMU COCTABAMU U MCIIOJIb3YEMBIX C LIENBIO TIOYKOTa.

2. Onpedenenue conymcmeylowjux Ycioeuii OKpyxHcarouieii cpeovl, npu KOmopvlx
npou30WNo paspyuienue MeOHblX NPO6OOHUKOE

MeTtoaaM uccleIoBaHMs IEKTPOTEXHUYECKUX OOBEKTOB MPH IKCIIEPTU3E MOXKAPOB BCET/AA
YAEISIOCh OCHOBHOE BHHMMAaHME. MOJKHO BBIACIUTH JBAa OCHOBHBIX IPHHIMIIA YCTaHOBJICHHS
[IPUYACTHOCTHU IEKTPOTEXHUUECKHUX YCTPONUCTB K BOSHUKHOBEHHUIO 110Kapa:

— YCTaHOBJICHUE XapaKTepa CPellbl B 30HE aBAPUIHOIO PEKHUMA DIIEKTPOYCTaHOBKH;

— YCTaHOBJIEHUE TEMIIEpaTypbl HarpeBa JeTajlell WM Y3JI0B 3JIEKTPOTEXHUUYECKUX HU3AEIUi
B MOMCHT BO3HHMKHOBEHHs B HUX aBApUHHOro pexkuma. To ecTh, Hccienys cocTaB U CTPYKTYDPY
MeTajula WM JeTaleld dJIEKTPOTEXHUYECKOTO TNpUOOpa, MOXKHO NOIYYHTh HWH(POPMAIHIO,
CBHJIETEIILCTBYIOLIYIO 00 yCIOBHUAX, B KOTOPBIX ObLT 00BEKT Ha noxape [1].

JlanHasi MeToAMKa TMpenHa3HadyeHa JJs KMCCIENOBaHMS MEAHBIX MPOBOJOB M Kalelnei.
B kauectBe kputepus 1 JudQepeHIranuy NepBUYHOrO0 U BTOPUYHOTO KOPOTKOTO 3aMbIKaHHS
(K3) ucnonb3yeTcs COOTHOIICHHE TUPPAKIIMOHHBIX MAKCUMYyMOB Meu U okcuna meau (1) B 30He,
HENOCPEACTBEHHO INPUWJIETAIOIIEN K OIUIABJIEHUIO, W B 30HE, OTCTAIOIIEH OT OIUIaBJICHHUSA
Ha HeOoJbIoe paccrosiHue (puc. 1).

OILIABJICHHE
e
CI | 1
YYACTOK A \ yyactox B

~ 5 MM OT OIUIaBJICHUS ~ 35 MM OT OILIaBJICHHS

Puc. 1. YuacTku MeTHOT0 MPOBOJHUKA, HA KOTOPBIX MPOU3BOIWIACH CheMKa IH(PPaKTOrpaMm

Ha wmecte mokapa B KadecTBe BEUIECTBEHHBIX JOKA3aTE€IIbCTB JOJKHBI OBITH H3BSATHI
OTKPBITO TPOJIOKEHHBIE MPOBOJA C MEAHBIMHU >KUIIAMHU JIFOOOTO CEYCHHsI, UMEIOINE OIUIaBICHUS
(puc. 2). JlnuHa M3bIMaeMbIX MPOBOJHUKOB JUIS MCCJCIOBAHMS, 10 BO3MOXKHOCTH, JODKHA OBITH
He MeHee 50 MMm.

ua‘nluurnl’.l'uu sans]ines

-

Puc. 2. MeaHble MPOBOHUKH € OIJIABJIEHUSIMH, 0TOOpaHHbIe 1Jisi POA

Jns cpaBHeHHMs conepkaHus okcuaa wMenud (I) Ha pasmUUHBIX  yd4acTKax MEIHOTO
MIPOBOJHMKA HCTIONB3YeTCs KOAPDULIUEHT «K»:
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- M(Cu,0),/1(Cu),
- 1(Cu,0), /1(Cu)s

rae 1(Cu), 1(Cuz0) — uHTerpasibHas MHTEHCHUBHOCTH (IUIOIIAbL MHUKA) Meau U okcuma memu (1),
COOTBETCTBEHHO Ha y4yacTkax A u B.

[Ipu 3HaueHun kK > 2 ;menaeTcs BBIBOJ, YTO OIUIABICHHE 00pa3zoBanoch B pe3ynabTare K3
B YCIIOBUSIX «JI0 TIOYKapay, TaK Ha3bIBAEMOE «IIEPBUUYHOE KOPOTKOE 3aMBIKAHUEY.

[Tpu 3navyenun x < 0,5 menaercss BHIBOJ, UTO OIUIaBlIeHHE 00pa3oBajock B pesynbrare K3
B YCIIOBUSIX M0XAapa, TaK Ha3bIBAEMOE «BTOPUYHOE KOPOTKOE 3aMBbIKAHHE.

[Ipu 3nauennn 0,5< x < 2,0 nmemaercst BBIBOA O TOM, 4To AuddepeHunpoBaTh ycioBus
(bopMUpOBaHUSI OIUIABIICHUS JAHHBIM METOJ0OM HEBO3MOKHO.

B 2018 r. mpousomen moxap, MOBIEKIUH 3a coboil rubenp mronei. [Ipu orpaborke
BO3MOXXHBIX TPUYMH BO3HUK Bompoc: «Eciu uMerTcs MpU3HAKU KOPOTKOrO 3aMbIKaHMS,
TO B KaKUX YCJIOBHUSX OHHU MOSBWINUCH (JI0 MOXKapa WK B MPOIIECCE MoxKapa)?»

s otBera Ha ATOT Bompoc ObLT mpoBereH PDOA MeaHBIX MPOBOJIOB, U3BATHIX C MeCTa
noxapa (puc. 2).

B pesympraTe wucciaenoBaHuss ObUIM  TONYy4YeHBI AUQPPAKTOTPAMMBI  HCCIETYEMbBIX
POBOAHUKOB (puc. 3, 4).

VYuactok A

1804

160

1404

ey

o8]

o
.

MHTEHCHMEHOCTE
i
£ o o [l
[} ] [ [}

L)
o

39
¥ron 2teta

VYuactok B

MHTEHEMEHOCTE
[l [ £
[} [} =

-
o
L

34 35 36 37 38 39 40 41 42 43 44 45
¥ron 2teta

Puc. 3. IndpakTorpammsl o6pa3na Ne 1, cHATHIE HA PA3JINYHBIX y4aCTKAX
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Puc. 4. JInppakrorpammsel o0pa3ua Ne 2, cHITbIe HA Pa3INYHBIX YYaCTKAX

Tabmuua 1. PesyabTaThl 00padoTku audpaxkrorpamm odpasua Ne 1

Yyactok A Yyactok B
I Cu | Cu,O | Cu,O/ I Cu | Cu,O | Cu,Of K
ICu ICu
1949 250 0,13 583 177 0,30 0,4
Tabnuna 2. Pe3yabTaTbl 00padoTkn qudpakrorpamm odpasua Ne 2
YyacTok A Yuactok B
I Cu I Cu,O | Cu,0/ I Cu | Cu,O | Cu,0/ K
I Cu I Cu
300 198 0,66 554 338 0,61 1,1

Koaddunment «x» ans obpasna Ne 1 pasen 0,4, uto menbiie yem 0,5, TakuM oOpas3om,
MOYKHO CJIeJIaTh BBIBOJ, YTO O3JIEKTPOAYTOBBIC OIUIABICHUS HMEIOT MPH3HAKH «BTOPUYHOTO)
KOPOTKOTO 3aMBIKaHUsl, TO €CTh MPOM3OIIEANIErO0 B XOJE MOXkapa, KOrJa HaXOJSAIIHICS TOA
HaNpsHKEHUEM MPOBOTHUK MOJIBEPTaICsl BO3JCHCTBHIO Teria moxapa (tadi. 1).

Koaddunment «x» nns obpaszua Ne 2 pasen 1,1. J[aHHOE 3HaUeHHE MOMalaeT B HHTEPBAT
Mexnay 3HadeHusMu 0,5 u 2,0. Takum oOpasom, nuddepeHuupoBaTh yciaoBus (GOpMUPOBAHUA
OILJIABJICHUS TAHHBIM METOJIOM HEBO3MOXKHO (TalI1. 2).
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3. Hccnedoeanue  oKanumnul CMANbHBIX ~ KOHCHMPYKUU ona onpeodenenus
OPUEHMUPOBOUHOU MeMNEPAmypsbl U ONUMETbHOCIU MEMREPAMYPHOZ0 6030€lCMEUs

CranpHble KOHCTPYKIIUU U U3JENUS PACIIPOCTPAHECHBI B IPOMBIIIJICHHOCTH B OBITY U YacTO
CTAaHOBATCA OOBEKTaMH, MOJUICKAIIUMUA HCCIEJOBAHUIO IPU YCTAaHOBJIEHUU oOd4ara Ioxapa.
Meroanka ornpeaesieHusl yCIOBUM TEIUIOBOIO BO3JEHCTBUS HA CTAIbHYIO KOHCTPYKIMIO MpU
BBICOKOTEMIIEPATypHOM HarpeBe B Xojne Mmoxkapa Obputa paspadorana Bo BHUUIIO B 80-x rr.
IIPOLIIOTO BEKA.

JlanHast MeTO/IMKa MO3BOJISIET BBISBIISITH 30HBI TEPMUUYECKUX MOPAKEHUN HAa MECTe IMoXKapa,
a TaKke OPUEHTHUPOBOUYHYIO TEMIIEpaTypy HarpeBa KOHCTPYKIMU U JUIMTEIBHOCTh HarpeBa B TeX
WJIM MHBIX 30HaX MoKapa.

OCHOBHOE OrpaHMYEHHE 3TOr0 METOJIA 3aKJIIOYAETCsl TOJIBKO B TOM, YTO 3aMETHBIN CIIOU
OKaJIMHBI, KOTOPBI MOYKHO HCCIIEJIOBaTh, 0Opa3yeTcs Ha cTajau npu Ttemmeparype 700 °C u BbIE,
METO]T MOKET UCMOJIb30BATHCS JIUIIb JIJIs1 UCCIEA0OBAHUS OTHOCUTEIIBHO BEICOKOTEMIIEPATYPHBIX 30H.

@Da30BbIil COCTaB OKAIMHBI ABJsETCA (DYHKIMEH TeMIepaTypbl U HE 3aBUCUT OT JJIUTEIbHOCTH
HarpeBa. ToNIuHa OKAIMHBI — SIBJSIETCS (YHKIMEH TEeMITEpaTyphl U JUTHTEIIBHOCTHA HArpeBa.

OnpenenvB  TOJNIIMHY OKAJIMHBI W €€ COCTaB, MOXHO ONPENEeIUTh TeMIepaTypy
Y JUIUTEIILHOCTU HarpeBa KOHCTPYKIIMH B TOUKE 0TOOpa MPOObI OKATHHBI.

4. Onpeoenenue memnepamypvl u OJUMENbLHOCMU MEMNEPAMYPHO20 8030€liCHEUs
CMPOUMETbHBIX MAMEPUAN0E (2UNC, UeMEHNHblE U OeMOHHblE PACMEOPbL, KUPRUYU U M.O.)

HckyccTBeHHBIE KaMEHHBbIE MaTepHalbl IIMPOKO MPUMEHSIOTCS B  COBPEMEHHOM
CTPOUTENHCTBE 3[IaHUN U coopykeHuil. Hambomnee pacnpocTpaHeHHBIE CTPOUTENIbHBIE MAaTEpUAIIbI
MOXKHO pa3feNuTh Ha JBE OOINbIIME TPYIIbI: MOJy4eHHbIE OOXHIOBBIM H 0€300)KHUTOBBIM
METOJaMHU.

Pentreno¢azoBblii aHanM3 MOXET HCIOJB30BaThCs A (UKCAMU H3MEHEHHH, KOTOphIE
MPOUCXOAAT B XOJI€ MOXKapa ¢ KaMEHHBIMH HEOPTaHWYECKUMH MaTepuaiamMi, U3rOTOBICHHBIMHU
06€300KUTOBbIM MeToAOM. OIHOW M3 OTIMYUTENbHBIX OcoOeHHocTel MeTonoB PDA saBnsercs,
B JAQHHOM Ciydae, BO3MOXHOCTh MCCIEJOBAaHUS MAaTEPHAIIOB B 30HAX CHUJIBHBIX TEPMHYECKUX
pa3pylIeHH, I/1€ UMEIOTCS MaKPOTPEIIMHbI, BEIKPALTUBAHUE IIEMEHTHOTO KaMHSI U TOMY MTOJI00HbIE
nedextsl. Kak mokas3piBaeT MpakTUKa, MMEHHO TaKM€ 30HBI MPEACTABIISIIOT UHTEPEC MPHU MOUCKaX
ouara noxapa [1, 7].

5. Onpeoenenue az06020 cocmasa UHbLIX 6eULECme U MAmMepuanoé KaKk u3gecmno2o, mak
U HEeU36eCMHO20 NPOUCXO0IHCOCHUS, HA NpedMem OnpedeneHus U YmoYHeHus ux cOCmaea u yeu,
07151 KOMOpPbIX OHU RPUMEHAIOMCA

Ocnepmuoe uccnedosanue epyHma nocie noxcapa

B pesynbTare nmokapa, MpOU3O0MIEIIIET0 B KUIOM JAoMe, morubmu moau. OHO# U3 Bepcuii
MPUYMHBI BOSHUKHOBEHUS TOXkapa ObUTO HAJIMYKE B TMOJBAJE JI0Ma MEIIKOB C KapOUIOM KaJIbIIHS.
KapOun xanbius sSBiseTcs TUTPOCKOMUYHBIM BemiecTBOM. [Ipu B3anmoaeiicTBium kapouia Kaublus
C BOJIOM TPOUCXOIUT XMMHYECKash peakius ¢ OypHBIM BBIJICIICHHEM alleTHJIeHa U OOJBIIOro
KOJIMYECTBA TEIIA.

OkcriepTam  OblJIa TOCTaBJIGHA 3ajadya OMNPENETUTh HAJIWYUe THIPOKCHAA Kalblus
B oOpa3lax TpyHTa, U3BITOTO B MOABaJIE, OOpa30BaBIIErocs, Kak OBbUIO CKa3aHO BBIIIE, MPH
B3aMMOJICHCTBUU KapOuaa Kaibltusi ¢ Boaou. lccmemoBanme mnpoBomamnu merogamu PDA,
AJIIEMEHTHOTO aHaIn3a, MHPPaKPaACHOU CIIEKTPOCKOIUU U JIp.

[To pesynpratam P®OA Optn  modydeHsl U paciiddpoBaHbl  AUPPAKTOrpaMMBI
MPEJICTAaBICHHBIX 00Pa3IIOB.
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Puc. 5. Inppakrorpamma odpasua, npeacTaBjieHHOr0 HA HCCJIe0BaHNE

JlanHbIii 00pasern COMEpKUT JBE OCHOBHBIC (ha3bl. 3elieHast JIMHUS TOKA3bIBAET OCHOBHBIC
aHAIMTUYECKUE JIMHUM OKCHJA KalblUs M CHUHSS JIMHUS — OCHOBHBIC AHANUTHUYECKHE JIMHUU
kapOoHarta Kaibius (puc. 5).

Pe3ynbpTaTel uccneaoBanus, nposeaeHHOro merogqom MK-cnekrpockonuu, Takxe Mmokas3aiu,
YTO JAHHBIA 00pasel] MpencTaBiIsieT cOOO0M THAPOKCHU] KalblMs C HE3HAYUTEIbHOM MPUMECHIO
KapOOHaTa KalbIIHsl.

Onpe()eﬂeHue ¢a306020 cocmasda nopoutlKa, U3svAnioco ¢ NOBEPXHOCMU KOH@ML]MOHepa

Ha wuccnenoBanue OblT IpeacTaBieH oOpaszell — IMOPOIIOK, HM3BATHII C MOBEPXHOCTH
MOBPEXKIACHHOTO KOHAWIMOHEpa. JlaHHBIA TMOPOIIOK CTajl MPUYMHOM HEMOJIaJoK paboThl
KOHAUIMOHepoB. HeoOxomumo ObIIIO yCTaHOBHUTH (DAa30BbI COCTaB JAHHOTO IOPOIIKA ISt
YCTAHOBJICHHSI IPUYMH TOSIBJICHUS €T0 HA TIOBEPXHOCTH KOHIUIIMOHEPOB.

YacTuupl B BHJE  KPUCTAJUIOB  TINATENBHO  pacTepid B  araroBod  CTYNKe
70 TOPOIIKOOOPAa3sHOTO COCTOSHUS, TPOIYCTHB dYepe3 CHTO ¢ pasMepoMm sdeek 100 Mxwm.
[Tonmy4eHHBI MOPOLIOK MOMECTHJIM B KIOBETY, IPEIBApPUTEIbHO CMa3aHHYIO Ba3eIMHOM, IS
yaepxaHus odpasia.

B pesynmprare mpoBeNeHHWS PEHTTEHOBCKOH CHEMKH TIONYYeHBI JU(PaKTOrpaMMbI
uccieayeMbIx 00pasnoB (puc. 6) u nposeaeHa ux pacudposka (Tadai. 3).
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qo00[ —
sso0[ 5 NaCl -
3000 —
N32504
2500 Na,50, 2 7
: Na,CO
sooo— E i NaCl -
1500 NaHCO; N
Na,SO, NaHCO,
® " Na,CO;
1000l Na,S0, % % Nay;COs g . N?CI -
., il Na:COs § § Nacos
so0l §§ 8y w% 3 g 2 ) & L % 7]
uwu/h\umﬁ\ | 2 [N /r\m 1 ﬁ\m
200 247 296 34.4 39.3 442 49.0 938 58.7 63.5 65.4
yronfrpaf)
Puc. 6. InppakTorpamma nopomka, npeacTaBJIeHHOT0 HA UCCIe0BaHIE
Tabnuua 3. Pe3yabTaThl pacmin@poBky 1u¢pakTorpaMmbl
&
Yron Yron MezmmockocTHoe | FHTEHCHEHOCTE TIpepnmonaraemas dasa
28, rpan 8, rpag | paccTosEHE Lasc
dn, A
1 2 3 4 5

31.89 15.95 2.81 100 NaCl

45.63 22.82 1.98 55 NaCl

56.87 28.44 1.61 15 NaCl

23.25 11.62 3.84 18 NazS04

27.98 13.99 3.18 51 NazS04

20.17 14.58 3.06 47 NazS04

34.01 17.00 2.63 48 NazS04

40,22 20.11 2.24 40 NazCOs3

44,73 23.36 2.02 14 NazC0s

45.63 22.81 1.98 40 NazCOs3

52.80 26.40 1.73 25 NazCOs3

58.11 20.05 1.58 20 NazCOs3

34.86 17.43 2.57 48 NaHCO;

40.22 20.11 2.24 16 NaHCOs3

44,73 23.36 2.02 16 NaHCOs3

®
HpumeltaHue: 0 — yrojx CKOJIbXXCHUA PCEHTTCHOBCKOTO JIy4da (6per03c1<1/1171 yTOJ'I), rpan;

labc — abCoMOTHAS MHTEHCUBHOCTH TTHKa; 0/N — MEKIIOCKOCTHOE paccTosiHueE, A.
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Cornacuo [2], ¢ OCTaTOYHOH YBEpEHHOCTHIO MOXKHO CKa3aTh, 4YTO ONpeneneHHas (asa
MIPUCYTCTBYET B MCCIIEyEMOM BELIECTBE B Cy4yae BBISBJICHUS Ha AU(PpaKTOrpaMMe HE MEHee Tpex
MTUKOB OJTHOM (pa3bl.

ITo pesynapraTtam pacmudpoBku audpakrorpaMmbl  (puc. 6) yCTaHOBJIICHO HaJIM4YWe
cienyromux ($as: xmopun Hatpus (3 muka), cynbdar Hatpus (4 muka), kKapooHaT HATpUA (5 MUKOB)
U TUAPOKapOoHaT HaTpus (3 muka).

ODcnepmuoe ucciedosanue Memaiiudeckux Gpacmenmos uapooopazHoul ¢opmol

Bo3HuKHOBEHHE MOKapa, MPOM3OIICIINICTO B CKIAJACKOM TTOMEIIEHHH, MOTJIO HaXOIUThCS
B IIPUYMHHO-CJICICTBEHHOM CBSI3U C razope3aTelibHbIME pabotamu. Heobxonumo ObUIO OnpenenTh,
MOTJIX JI OOHapY)KEHHBIC TIPU OCMOTpPE ToXkKapa (pparMeHThl METallia YepHOTO [BETa 00pa30BaThCs
IIPU Ta30BOH pe3Ke MPEICTaBICHHBIX (PparMeHToB TpyO? Jlnsi mpoBeneHus MCCIeNOBaHUS ObLIH
MPEJICTaBIICHBI JIBa 00pa3iia yacTuil B hopMe denryek ¢ MecTa Imoxapa.

B pesynpraTe mpoBeneHUS PEHTICHOBCKOHW CHEMKH TIONYYEHBI JAHQPPAKTOTPAMMBI
uccienyeMbix oopasios (puc. 7, 8) u mpoBeneHa ux pacuudpoBka. Bee pe3ynbraThl U3MepeHui

OBUIH 3aHECEHEI B TAOIHUIEL 4, 5.

25000
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377 40.1
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425 449

Puc. 7. lu¢pakrorpamma yactun odopasuma Ne 1

Tabnuua 4. PesyabTaThl paciingpoBku Audpaxkrorpammsel odpasua Ne 1

MeKIUIOCKOCTHOE
Yron Yron MHTEencuBHOCTH
paccrosiHue [Ipenmonaraemas daza
20, rpax | 6, rpan labe
dm, A

34,80 17,40 2,58 900 maraetut (Fe304)
35,92 17,96 2,55 700 remarut (Fe203)
41,46 20,73 2,18 500 Brocturt (FeO)
42,36 21,18 2,14 250 marueTut (Fe304)
29,46 14,73 3,04 250 MaraeTut (Fe304)
32,58 16,29 2,74 200 rematut (Fe203)
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Puc. 8. Iu¢gpakrorpamma yactun odpazua Ne 2
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V220

Tabmuua 5. Pe3yasTaTel pacmngpoBku qudpakrorpaMmmbl 00pasua Ne 2

VYron VYron MexmnockoctHoe | VHTEHCHBHOCTB IIpeanonaraemas
20, rpan 0, rpan paccrosiame d/n, A labc (haza
34,86 17,43 2,57 900 maraetut (Fe304)
35,06 17,53 2,55 800 rematut (Fe203)
41,63 20,81 2,16 600 Broctut (FeO)
35,74 17,87 2,51 300 BrocTuT (FeO)
42,58 21,29 2,12 300 maraeTut (Fe304)
29,48 14,74 3,02 280 maraeTut (Fe304)
32,65 16,32 2,74 250 rematutT (Fe203)

Ha nudpakrorpammax yacTtui u3 o6enx OyMaXHbIX YIAKOBOK IPUCYTCTBYIOT BCE OCHOBHBIE
¢a3bl, U3 KOTOPBIX COCTOUT OKaJlMHA, TO €CThb MAarHETUT, F'€MaTUT, BIOCTUT. Ha ocHOBaHMHU 3TOrO
MOKHO CJIeJIaTh BBIBOJ] O TOM, YTO YacTHUIbI B (JOpME UYEUIyeK, SIBJISIOTCS OKAJMHOW — OKHCIIOM,
o0pasyromiemMcst Ha CTajii pu HarpeBaHuu 10 Temieparyp 700 °C u Bbite.

C TOUYKM 3peHHUs MPOBEJIEHUS MOKAPHO-TEXHUYECKUX SKCIEPTU3 KIOUYEBOM O0COOEHHOCTHIO
peHTreHo(a30BOro aHaju3a SBISETCA TOT (akT, YTO JAHHBI METOJA HCKIIYaeT pa3pylleHHe
U J1aXKe YaCTUYHOE MOBPEXkIeHNE 00BEKTa UCCIIEJOBAHUS.

[TpuBeneHHbIE BbIIIE MPUMEPHI OTPAXKarOT BO3MOKHOCTH NMPUMEHEHHUs PEHTreHO(]a30BOro
aHaJIM3a JUIsl pelieHHs YaCTHBIX 3KCIEPTHBIX 33/1a4 Cy/1eOHOM MOKapHO-TEXHUUYECKON SKCIIEPTU3HI.
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BE3OITACHOCTD ’KU3HEJAEATEJIBHOCTH

YK 621.1.016

OCOBEHHOCTH YYETA JIYYUCTOI'O TEIINTIOOBMEHA
B ITOKAPHOM JIEJIE

A.JO. JIaOUHCKM, KAHAUAAT TEXHUYECKNX HAYK, TOLEHT.
Cankr-Ilerepoyprceknii yausepeurer I'TIC MUC Poccun

PaccMoTpeHbl OCOOCHHOCTH y4eTa JIYYHCTOrO TEIIoOOMEHa B IOXKapHOM Jeinie. PaccMoTpeHo
BIMSHUE PA3HOCTH TEMIIEPATyp M PACCTOSHHUS MEXKIY H3IYyYarolldM M IOTJIOIIAIOIINM  TElaMHu
Ha pe3yJbTUPYIOIIMH TEIUIOBOM MOTOK. BEBINONHEHO MOAETMpOBaHUE Mpolecca JYYHCTOr0 TEIUIO0OMEHA.
[IponsBeneHa oOIEeHKAa BIHSHUS TEIUIOBBIX DKPAaHOB Ha YMEHBIICHHE TEIUIOBOro TNoOToka. I[locTpoeH
TpeXMEpHbIIl TpaduK 3aBUCHMOCTH TEIJIOBOTO IIOTOKAa OT TEOMETPHYECKHMX W TEPMOJUHAMUYECKUX
apameTpoB.

Kniouesvie cnoga: myducThlil TEIIIOOOMEH, MaTeMaTH4YecKass MOJENb, TEIIOBOW MOTOK, TETUIOBOM
9KpaH

TepMoauHaMuKa M TEIUIONEpEIadya B MOKAPHOM JIEJIE€ PACCMATPUBAIOTCS MPUMEHUTEIBHO
K pEHICHUIO CHenu@UUecknux mpodsiaeM oO0eCredeHUs] MPOTHBOIMOXAPHOW 3alUThl OOBEKTOB
u Oe3omacHOCTH Jroed Ha mokapax.  [lokapel B TNOMELIEHMSIX paccMaTpUBAIOTCA Kak
TEPMOJIMHAMUYECKHUE TPOIIECCHI, MPOTEKAIOIINE B OTKPHITOM TepMoauHamMuueckoil cucreme. [lpu
Mokapax TEIJIOBOE M3TydeHue (JTydUCTHIM TETNIOOOMEH) OT HarpeThIX MOBEPXHOCTEH MPECTaBISET
OMAacHOCTh BOCILIAMEHEHHS MaTepUAIIOB.

«TernmooOMeH H3JIydeHUEM CBsI3aH C MPOIECCAaMU WCITYCKaHMsI, MIEPEHOCa U TOTJIOIMICHHS
myyucToi sHeprum» [1]. JIyaucTolil TernmooOMeH — 3To Mpoliece MepeHoca B IPOCTPAHCTBE IHEPTHH
C IOMOIIBIO 3JIEKTPOMAarHUTHBIX BOJH. Telo 3a cueT cBOel BHYTPEHHEN SHEPTUH MOKET UCITYCKATh
3JIEKTPOMArHUTHBIE BOJIHBI, KOTOPbIE YaCTUYHO MOTJIOMIAIOTCS OKPYXAIOIMMHU TEIAMH, B KOTOPBIX
SHEPrus AJEKTPOMATHUTHBIX BOJIH IMPEBPAIIAETCS BO BHYTPEHHIOK SHEPIHUIO TEIIA.

W3nydenue, nagaroiiee Ha TEJNO, YACTUYHO MOTJIOMIAETCA UM, YaCTh U3JIyUYEHUS OTPaKaeTCs
WU TPOXOJIUT CKBO3b Teno. O0o3HauuM Py — MOITHOCTH MOTOKA IMAJAIOIIET0 HU3IydeHus, BT,
@y, — MOIIHOCTH IOTOKA OTPAXKEHHOro M3nydeHus, Br; ®p, — MOIIHOCTL IOTOKA IOIIOIEHHOIO
usnydeHus, Br; @y, — MOLIHOCTH NpOLIEAIIETO CKBO3b TeNO mNoToka, Br. Torma koddgduumeHt
otpaxkeHUs p = D, /Dg; KO3 PuIIEHT MTOTITONmIEHNS 0= Dy /D; KOIDPHIIMEHT pOITyCcKaHS T = DYy /Do,

CornacHo 3akoHy coxpaHeHus dHeprun: Oy, + P + O, = Oo i p + o + = 1. Teno, ms
kotoporo p =0, a =1, T = 0, Ha3pIBaeTCs aOCOIFOTHO YEPHBIM TEJIOM.

MarteMmaTuueckasi MoJieJIb JIYYHUCTOT 0 Tenjioo0MeHa

Mormrocte w3nyueruss P, (BT), ucmyckaeMoro HarpeTsiM TEJIOM, IPOIMOPIHOHAIbBHA
IoHIaau u3Nyyaemoro tena F (M) u yerBepToil crenenu Temmeparypsl Tena 1 (K). CoriacHo
3akony Ctedana-boiabiimana:

P = o*e*F*T*

rae o = 5,67*10'8, Br/M%/K* — ioctosHHas Credana-bonpimana; € — n3mydaronias CHoCOOHOCTh Tea.
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B cmnpaBounmke [2] yKazaHbl HM3JIydyalollMe CIHOCOOHOCTH pPAa3IMYHBIX TEN: MEIb
nonmupoBanHas € = 0,03; amomunmii monupoBanubii € = 0,05; cranp omuukoBanHas € = 0,25;
xkerne3o nmosmpoBanHoe € = 0,3; macnsHas kpacka € = 0,78; Tons € = 0,91; mrykarypka € =0,91;
kuprnuyHas knaaka €= 0,93; crekino € = 0,94; acbecroBas 6ymara (kapron) € = 0,94 (0,96).

Pacuer O0e30macHbIX pAacCTOSHUII MEXAY H3Iy4yalolUMM W MOTJIOUIAIONIMM  TEeJIaMH,
pa3JeIeHHBIME  HETIOTJIOMIAIONIEH Cpefol, MOKET OBITh BBHINIOJTHEH HA OCHOBE YpPaBHCHHS
JTyqrucToro teriooomena (3akon Credana-bonsiimana) [1]:

q = enp*co*[(T/100)* — (T,/100)*]*P,

II€ €y — NPHUBEICHHAS CTENEHb YEPHOTHI; Co = 5,7[B/MY/K*] — kod(bHIHAEHT H3ITydeHHs
abCOMOTHO YepHOro Tena; § [BT/M?] — IUIOTHOCTH TEIUIOBOTO IOTOKA JUIS TENa, MOTJIOM[AIOIIEro
uznyuenue; T, u T, [K] — Temmeparypa usiydaromieil moBepXHOCTH U JOIMYyCTUMAs TEMIIEPaTypa
norjomaroniero tena; Y— koagpunueHT 061y4eHHOCTH.

Jns  [ByX mTapasieNbHBIX IMOBEPXHOCTEW ImupuHOW B, oTcrosmmx apyr ot npyra
Ha paccrostauH H, ko3 durmeHT obyueHHOCTH onpeaensercs mo Gopmyne [1]:

W =+ [ 1+ (H/B)*] — H/B. 3asucumocts ¥ = f(H/B) npexcrasiena Ha puc. 1.
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Puc. 1. 3aBucumocts ko3punnenrta odoayuennoctu ¥ = f(H/B)

TerutoBoe W3iydeHHEe OT HArpeThiX O BBICOKOW TEMIIEpPaTyphl MOBEPXHOCTEH
OTOIUTEIbHBIX, TEXHOJNOTMYECKUX U JPYIMX YCTAHOBOK MOXKET MPEACTaBIATh OMACHOCTh
BOCIUIAMEHEHHSI TOPIOYMX MATePHAIOB W BPEAHOrO OOydeHHs ronaeit. Jis mpemoTBparieHust
JAaHHOM OMACHOCTH FOPIOYHE MaTePHAIbl U JTFOIU TOKHBI HAXOAMTHCS Ha O€30MaCHOM PACCTOSIHUH
OT U3JTyYarouux mopepxuHocteit [1].

O603Haunm Bemmauny (T,/100)* — (T,/100)* = dT u onpenennm 3asucumocts dT = f(8), rae
d = T,— T, I'paduk 3aBucumoctu dT = f(d) Ha puc. 2.
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Puc. 2. 'padux 3aBucumoctu dT = f(J)
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Kpurnueckass IJIOTHOCTh TEIUIOBOTO IOTOKA MpU OOJYYEHMM B TEUYEHHE TpPeX MHUHYT
(KpaTKOBpEeMEHHOE BO3/IeiicTBIE) M 15 MUH (mHTENIbHOE BOSI[GI/ICTBI/IG) JUTS HEKOTOPBIX Tell paBHa [1]:

— IpeBEeCUHA OKpalIeHHast: (x, = 27000/ 17500, Br/M%;

— ApEeBECHHA LIEPOX0BATAsS: Uiy = 20500/ 13000, Br/m?;

— pe3uHa: (g, = 23000/ 15000, Br/m?;

— XJIOIIKOBOE BOJIOKHO: (p = 11000/ 7500 Br/M%;

— KOXa uenoBeKa: Oy = 1120/ 560, Br/Mm2.

PaccMoTpuM cucTeMy JBYX Tell, UMEIONIMX OOJIBIINE U3TYYarOIIUe IIOIAIN 110 CPABHEHHIO
C paCcCTOAHUCM MCKAY HHUMHU. HpI/IBe,HeHHYIO CTCIICHb YCPHOTHI OJIA CHUCTCMblI MOYKHO OLICHUTH
o ¢opmyre [1]:

enp = 1/(1/e) + (Lep) — 1).

B Takoii cucreme MI0THOCT TEIIOBOTO MOTOKA ( JUIs Tella, MOTIIOIIAIOIIETr0 SHEPTHI0, IPU
3aJlaHHON IIPUBEJCHHON CTENEHH YEPHOTHI E;p 3aBUCUT OT JBYX NapaMeTpoB — KoddduimeHTa
obnyuennocta W u Benmuunsr dT: q = f(\W, dT).

Tak kak Benmuumubel ¥, H/B, dT u & mpencraBieHbl B pa3iMyHOM MaciuTade, uX HYXKHO
MacmTabupoBaTh IyTeM IepeBoja B quama3oH ot 0 1o 1 mo ¢popmyre:

Xo1= (X = Xmin)/ (Xmax—Xmin)-

B pesynbrate MmacmrabupoBanus monydeHbl rpaduku 3aBucumocteit Wy = f(H/B)wm

u dT = f(dm), mpencrasienusie Ha puc. 3, 4.
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Janee 6bu1a paccuntana 3aBucuMoctb dT*W = f(Xy), rae Xu €[0,1] (puc. 5).

7,00

6,00 \\
5,00 \
4,00

\\_‘
3,00 "'--—-...___‘______
2,00
1,00
0,00

o0 o211 0,22 032 040 056 065 075 086 1,00
Puc. 5. 3aBucumoctns dT*¥ = f(Xy), rae Xy €[0,1]

Tpexmepusiii rpaduk 3aBucumoct (AT*W)y = f(Xm,Ym), tae Xp € (H/B)m 1 Ym € (dm),
nocTpoeHHbIi B nporpamme Graph3D, npezicrasiieH Ha puc. 6.

H 3D Graphic 7 = (X, ¥) uau ¥ =1 [ X1, X2)

Help | Test Surfal::e| DataLoad| Log View| Clear | Resture| Exit |

Puc. 6. I'padux 3aBucumoctu (dT*¥)y = f(Xwm,Ym)

I'paduk moxa3pIBaeT, YTO YBEJIMUYEHUE PACCTOSHUS MEXKIY HU3Ty4arolled M MOIJIONaoei
JYYHCTYIO PHEPTHUIO IUIACTHHAMH TPUBOIUT K YMEHBIICHHIO PE3YJIbTUPYIOMIETO TEIUIOBOTO IMOTOKA
710 OTIPE/IETICHHOTO Tpejiesia, O0JIble KOTOPOro YBEINYEHNE YKA3aHHOTO PAaCCTOSIHUS HE OKa3bIBAET
CYIIECTBEHHOTO BIUSHHS Ha PE3YJIbTUPYIOIIUN TETUIOBOW IMOTOK. [lOTIOTHHUTENBHBIM CpPEACTBOM
YMEHBUICHHUS TETJIOBOTO IMOTOKA CITY>KaT TEIUIOBBIE SKPAHBI.

Cxema TeruiooOMeHa MEXIy TeJIaMH, pa3AeleHHBIMH TEIUIOBBIM IKPAaHOM, NpEICTaBICHA
Ha puc. 7.
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Puc.7. Cxema cucTeMsbl ¢ TeIUVIOBBIM 3IKPAHOM

[Tox TemIoOBBIMM HKpaHAMH TMOHMMAKOT YCTPOWCTBA, PAa3MEIICHHBIC MEXIy W3IyYaromen
1 00JTy9aeMOii TIOBEPXHOCTSIMH. JKPaHBI CITY)KaT TS OCIa0JICHUST pe3yIbTHPYIOIIETO TEIUIOBOro ToToKa [ 1].
OKpaHbl ~ BBIOJHSIOTCS M3  MaTepualioB C  OONBLIOW  OTpakaTelbHOW  CHOCOOHOCTHIO
Y TEIUIONPOBOAHOCTRIO (TIOJIMPOBAHHBIC TOHKHE JINCTHI AJTFOMUHUS, ME/H, OIMHKOBAHHOTO Keje3a U T.IL.).
B pesynbrare oTpaxkeHust 3KpaHaMK U3ITy4eHHs] B 00pAaTHOM HAIPABJICHUH BEJIMYMHA PE3YIIbTUPYIOIIETO
MIOTOKA M3TYYEHHS 32 SKPaHAMH YMEHBIIAETCSI B COOTBETCTBHUH C KOJTMYECTBOM HKPAHOB.

J1is cucTeMBbl, COCTOSIIICH U3 IBYX TeJl M KpaHa MEX/y HUIMH, UMEEM CUCTEMY YPaBHEHHIA:

01 = &1* ¢o * [(T2/100)* — (T,/100)"]; g2 = £2* ¢, * [(T-/100)* — (T2/100)].

JIns cTaMOHApHOTO peXuMa (p = (2 M A CIydas € = & = € MOXKHO OIPEACIUTh
TEeMIIEpaTypy 3KpaHa 1o Gopmyse:

(T,/100)* = 0,5*[(T1/100)* + (T/100)".

IloacraBmsass 3TO 3HAUYEHHE B CUCTCMY ypaBHeHPIfI, MoJiydacM IINIOTHOCTb PE3YIbTUPYIOIICTO
IIOTOKa:

Q2 = 0,5% & * ¢, * [(T1/100)* — (T/100)*], Br/m°.

Takum 06pa30M, IIpU YCTAHOBKC OAHOI'O 3KpaHa IJIOTHOCTb U3JIYyUCHUSA YMCHBIIACTCA B 1B

2
pasa. [Ipu UCMONBb30BaHUK N SKPAHOB TUIOTHOCTH MOTOKA ( (BT/M®) pe3ynbTHPYIOIETo U3TydeHHSI
yMmeHbInaetcs B (N+1) pas.

Buiso0:

[Tpu nokapax Jy4UCTBIN TEMJIO0OMEH OT HarpeThIX MOBEPXHOCTEH MPECTABISET OMACHOCTh
BOCIIJIAMEHEHHS MaTepuaioB. [IpUMEHHUTENBHO K YUETy JyYHCTOro TeII000OMEHa B IOKApHOM Jielie
pPacCMOTPEHO  BIMSHHE PA3HOCTH TEMIIEpAaTyp M  PACCTOSHUS  MEXKAY  H3JIy4aroluM
U TIOTJIOIIAOIIUM TEIAMU Ha PE3yIbTUPYIOIINNA TEINIOBONW MOTOK. Y BEIMYEHUE PACCTOSTHUSA MEXKAY
TE€JaMH, W3JIy4alIlUMH W IOTJIOMIAINIMMHU JIYYHCTYIO SHEPIHI0, MPUBOAUT K YMEHBIIECHHUIO
Pe3yIBTUPYIOLIETO TEMJIOBOTO MOTOKA 0 ONMPEAETICHHOr0 Mpe/esna, Ooblie KOTOPOTro yBeInueHHe
YKa3aHHOTO pacCTOSHUS HE OKa3bIBA€T CYLIECTBEHHOI'O BIIMSHHS HA PE3YJbTUPYIOIIMI TEIJIOBOMN
MOTOK. JIOTIOJIHUTENBHBIM CPEACTBOM YMEHBILIEHUS TEMIOBOIO IMOTOKA CIYXaT TEIJIOBBIE DKPAHBI.

Jlutreparypa
1. Kommvapos 10.A. Temorexnuka. M.: U1 «Axanemxauray, 2007.
2. Kyxsmmnr X. CnpaBounuk no ¢uszuke. CII10.: ITurep, 2008.
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NH®OPMAIIMOHHAS CITPABKA

Crapeiiimee y4eOHOE 3aBelCHHE MOXKapHO-TeXHUYECKOro mnpodwmis Poccum obOpazoBaHO
18 okTs6pst 1906 r., korma Ha ocHoBaHuU pemeHus ['opoxackoit Iymbr Cankrt-IletepOypra Obutn
OTKpBITEl Kypchl MOXapHbBIX TEXHUKOB. Hapsany ¢ IOATOTOBKOM IOKAPHBIX CIELUAINCTOB,
yueOHOMY 3aBEJCHUIO BMEHSUIOCh B 00S3aHHOCTb 3aHUMATbCs OOOOIEHHEM M CHCTEMaTH3aluel
MOXKapHO-TEXHUYECKUX 3HAHUH, 0(OPMIIEHUEM HX B OT/AEIbHBIC ydeOHbIC TUCHMILIMHBL. VIMEHHO
3/1eCh OBUIM CO3JIaHbl NIEPBbIE OTEUECTBEHHBIE YUEOHHUKH, [0 KOTOPHIM O0y4YaJIUCh BCE MOXKAPHBIE
CHELIMAJIUCTBI CTPAHBI.

VY4eOHbIM 3aBeICHHMEM 3a BEKOBYIO MCTOPHIO MOArOTOBIEHO Ooiiee 40 ThIC. CIIEUATUCTOB,
KOTOPBIX BCErJa OTJIMYAJIM HE TOJBKO BBICOKHE MpOo(decCHOHaNbHbIC 3HAHUS, HO M OecrpenenbHas
IPEJAaHHOCTh NMPO(ECCHM MOXKAPHOI'O U BEPHOCTh InpucAre. CBUAETENBLCTBO TOMY — LEIBbIA psij
COTPYJHUKOB U BBITYCKHUKOB BY3a, HAarpaKJACHHBIX BBICIIMMHU HarpajamMu CTpPaHbl, CPEIU HHX:
kaBasiepbl ['eoprueBckux kpectoB, yeTslpe ['epos Coserckoro Corosa u I'epoii Poccun. [lanexo
HE cy4yaeH TOT (paKT, UTO CPEeIU PYKOBOJSIIETO COCTaBa MOKAPHOM OXpaHbl CTpaHbl Beerna Obuio
MHOTI'O BBIITYCKHUKOB y4€OHOT0 3aBe/ICHHS.

Ceromust (QenepaibHOE TOCYTAPCTBEHHOE OFOPKETHOE OO0pa30BaTEIbHOE YUPEKICHUC
BeIciiero oopasoBanusi «CaHkrt-IletepOyprekuil yHuBepcuTeT ['ocyapcTBEHHON IPOTHBONOMKAPHOM
cy:kOp1  MunucrepctBa  Poccuiickoii  ®enmepanuu 1o enaM  TPaKJAHCKOH — 0OOpOHEI,
Ype3BbIUAiHBIM CUTYallUsM U JIMKBUJALMU MOCIEICTBUI CTUXUMHBIX OEICTBHI» — COBPEMEHHBIN
HAyYHO-00pa30BaTEIbHBI KOMIUIEKC, MHTETPHPOBAHHBIA B POCCHICKOE M MHPOBOE HAy4dHO-
00pa3oBaTeNbHOE IPOCTPAHCTBO. Y HUBEPCUTET MO pa3HbIM (opMaM 00ydeHHs — OUHOM, 3a0UHON
Y 320YHOM C IPUMEHEHUEM JIUCTAaHIIMOHHBIX TEXHOJIOTUI — OCYIIECTBIISIET 00y4eHHe 110 25 mporpaMmam
CPEAHEro, BBICIIEr0 O00pa30BaHMs, a TAK)KE MOATOTOBKY CHEIMAJIMCTOB BbICIIEH KBaIM(UKALMU:
JIOKTOPAHTOB, aJbIOHKTOB, aCIIMPAHTOB, a TAKXE OCYLIECTBIISIET MEPENOArOTOBKY U IMOBBIIICHHE
KBaJMpuKanuu cnennanuctos 6oiee 30 kateropuit corpyaaukos MUC Poccun.

HavanbHuk yHUBepcuTeTa — reHepan-Maiiop BHYTPEHHEH CiIy:KObl, KAHIUAAT TEXHUUECKUX
HayK, noueHT [ 'aBkamok bornan Bacunbsesuu.

OCHOBHBIM  HalpaBJICHUEM  JESATEIbHOCTH  YHUBEPCUTETa  SBISETCS  IMOJATOTOBKA
CNELMAIMCTOB B paMKax crnenuanbHocTh «lloxkapHas 6e3omacHOCTb». Bmecte ¢ Tem, opranu3oBaHa
MOJArOTOBKA M MO JPYI'MM CHEUMaIbHOCTAM, BocTpeboBaHHbIM B cucreMe MYC Poccuu. Oto
CHEIHATUCThl B 00JIaCTH CHCTEMHOI0 aHalM3a W YIPABIIEHUS, 3aKOHOJATENIBHOTO 00eCleYeHUs
U TpaBoBOro peryauposanus aestenbHoctd MUYC Poccum, nmeuxonoruu pucka U 4pe3BbIYalHBIX
CUTyallul, SKOHOMHYECKOW Oe3omacHocT B mnoapazaeneHusx MUYC Poccun, mnoxxapHo-
TEXHUYECKOM DJKCIEepTU3bl M J03HaHMs. [lo MHHOBAIMOHHBIM IPOrpaMMaM MOATOTOBKH
OCYILIECTBISIETCSl O0y4YeHHUE CIEHHUAINCTOB MO crenuanu3anusM «PyKoBOACTBO MpOBEIEHHEM
cracaTeNnbpHBIX omepanuii ocoboro pucka» u «lIpoBereHHe upe3BBIYAMHBIX T'yMaHUTapHBIX
orepanuil» co 3HAaHMEM HHOCTPAHHBIX S3BIKOB, a TaKXe IOJArOTOBKA CHELHAIUCTOB JUIS
BOCHU3NMPOBAHHBIX FTOPHOCHIACATENBHBIX YacTEH MO CIIENUANbHOCTH «I OpHOE 1ETI0».

[upoTra Hay4YHBIX HHTEPECOB, BBICOKUH MpoQeccHOHAINU3M, OOJBIION OMBIT Hay4yHO-
NEAArornyeckol JEesTENIbHOCTH, BJIAJEHUE COBPEMEHHBIMHM METOAAMM HAyUYHBIX HCCIIEIOBAHUMN
MO3BOJISIIOT  KOJUIEKTUBY YHHMBEpPCUTETa MPEYMHOXKaTh HAyYHbIi M Hay4YyHO-TEJaroruyeckui
MOTEHIMAJ By3a, 00eCreurnBaTh HEMPEPHIBHOCTh U PEEMCTBEHHOCTh 00pa30BaTEILHOTO MpoLiecca.
CerogHsi B yHUBEpCUTETE CBOM 3HAHHSA M OTPOMHBIM OMBIT MEpenaroT: / 3acHyKEHHBIX JesTesen
Hayku Poccuiickoit @eneparum, 11 3acmyxkeHHbIX paOOTHHUKOB BbIcHIeH IKonbl Poccuiickoit
Oenepanun, 2 3aciayXeHHbIX Iopucta Poccuiickoir ®denepaunu, 3acily’keHHblE H300peTaTenu
Poccuiickoit ®enepatun u CCCP. IloaroToBKy CHELMAIMCTOB BBICOKOH —KBaTU(HUKAILMU
B HACTOSAIIEE BPEMs OCYIIECTBISIOT 56 ITOKTOPOB Hayk, 277 KaHAUAATOB HaykK, 58 mpodeccopos,
158 noueHTtoB, 12 akageMHKOB OTPACIEBBIX aKaJAeMHH, 8 4JIEHOB-KOPPECIOHIEHTOB OTPAaCiIEBbIX
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aKaJieMuil, S5 CTapmuX HAyYHBIX COTPYIHUKOB, 6 TOYETHBIX pAOOTHUKOB BBICIIETO
npodeccuoHaibHOr0 o0OpazoBaHusi Poccuiickoit deneparuu, 1 moyeTHBI paOOTHUK HAYKH
u TexHuku Poccuiickoit @enepainu, 2 moyeTHoIX paaucta Poccuiickoit @eaepanuu.

B cocraBe ynuBepcurera:

— 32 kadenpsr,

— MHeTuTyT 6€30MacHOCTH JKU3HEAEATEIbHOCTH;

— VIHCTUTYT 3209HOTO U JUCTAHIIMOHHOTO O0YYEHUS;

— VIHCTUTYT HPaBCTBEHHO-NIATPUOTUYECKOIO M 3CTETUYECKOTO Pa3BUTHS;

— MHCcTuTyT npodeccuoHanbHON NOATOTOBKH;

— WHceTuTyT pa3Butus;

— HayuHo-uccnenoBaTenbCkiii. MHCTUTYT NEPCHEKTUBHBIX HCCIIEIOBAaHUN W MHHOBAIIMOHHBIX
TEXHOJIOTUH B 00J1acTH 0€30MaCHOCTH KU3HEESATEIbHOCTH;

— JlanpHEBOCTOUHAS MTOXKapHO-CIIacaTenbHas akagemus — punuan yausepcutera (IBIICA);

— IATh (PaKyJIbTETOB: (aKyIbTET MHKEHEPHO-TEXHUYECKUH, (PaKyIbTeT 3KOHOMUKH U 1paBa,
(baKynbTeT MOATOTOBKM KAJApPOB BBICHICH KBaNU(UKAIMM; (PaKyIbTeT MOXKapHOW 0e30macHOCTH
(mogpasznenenne [IBIICA); daxynpTeT HOMNOTHUTENBHOTO MPOGECCHOHATBHOIO 00pa30BaHUs
(nompaznenenue JABIICA).

HNHcTuTyT  0G€30MacHOCTH  JKU3HEIESTENbHOCTH  OCYLIECTBISIET  00pa3oBaTelbHYIO
JESTEeNbHOCTh 10 MPOrpaMMaM BBICHIETO OOpa30OBaHHs IO JOTOBOpaM 00 OKa3aHWM IUIATHBIX
00pa3oBaTeNbHBIX YCIYT.

[TpuoputeTHBIM HampaBiieHHEM B paboTe MHCTHTYTa 3209HOTO U JUCTAHIIMOHHOTO O0YYEHUS
SBJISIETCSl MOJATOTOBKA KaJpOB HAYaJIbCTBYIOLIETO COCTaBa MJIS 3aMELIEHHUs] COOTBETCTBYIOILUX
noypkHoCTel B moapasneneHusx MUC Poccun.

WHCTUTYT pasBUTHS pealu3yeT JIOMNOJHUTENbHbIE MNPO(ecCHOHAIbHBIE IPOrpaMMbl
[0 TIOBBIICHUIO KBATA(DUKAIUN U TPOPECCHOHATBHON MEePEnoAroTOBKE B PaMKaX BBIIOJHEHUS
rocynapcTBeHHoro 3akaza MUC Poccuu 1711 COBEpIIEHCTBOBAHUS U Pa3BUTHSI CUCTEMBI KaJJpOBOTO
o0ecrieyeHus1, a TaK)Ke Ha JIOTOBOPHOI OCHOBE.

HayuHo-uccnenoBaTenbCKuii HHCTUTYT MEPCIEKTUBHBIX MCCIEI0BaHUM U MHHOBALMOHHBIX
TEXHOJIOTUH B 00macTu OE30MAaCHOCTH IKH3HENEATEIPHOCTH  OCYIIECTBISIET — PEaH3alHIo
roCylapCTBEHHON HAy4YHO-TEXHMUYECKON INOJIMTHUKH, W3YyYEHHE U PEUICHHE HAay4YHO-TEXHUYECKUX
npo6sieM, HH(HOPMALIMOHHOTO U METOJIMYECKOT0 0OecrieueHusl B 00J1aCTH MOXKapHOH O€301aCHOCTH.
OcHoBHble HampaBieHus gesrenpHocth HWM: opraHu3anMoHHOE M HAay4HO-METOJUYECKOE
PYKOBOJICTBO CYyIE€OHO-IKCIIEPTHBIMU YUPEXKACHUSIMH (PelepabHOM MPOTUBONOKAPHON CITYKOBI
MYC Poccun; ceptudukanus MpOAYKIMH B OOJACTH IMOKApHOM O€30MacHOCTH; NpOBEICHHE
UCHBITAaHUN U pa3paboTKa HAYYHO-TEXHUYECKOW MPOAYKIMHU B 00JACTH MOXkKapHOUM 0€30MacHOCTH;
IIPOBEJICHUE pACUYETOB IIOKAPHOIO PHCKAa M pacyeTOB JAMHAMUKHM I0XKapa C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX IPOTPaMM.

@akynpTeT  MH)XEHEPHO-TEXHUYECKMH  OCYIIECTBISET  MOATOTOBKY  CIIELIMAIMCTOB
no cnenuainbHOCTsIM: «[lokapHast Oe3omacHOCTh»  (crenmanuzanuu:  «lloxkaporyieHue,
«["ocynapcTBeHHBIN MOXAPHBIM HaA30p», «PyKOBOJACTBO NMPOBENECHUEM CIIACATENIBHBIX ONEpALUN
ocoboro pucka», «lIpoBeneHue uYpe3BBIYAMHBIX TyMaHUTApHBIX omnepauui»), «CynedHas
JKCIIEPTHU3a», 110 HAIPaBJICHUAM MOATOTOBKH: «CHCTEMHBIM aHalu3 U YIPaBICHUEY,
«TexHochepHast 0€30MaCHOCTbY.

@akynpTeT HOKOHOMUKM M IIpaBa  OCYLIECTBISET  IOJATOTOBKY  CIEIHAINCTOB
no creuuanbHocTsAM: «[IpaBoBoe oOecredeHre HalMOHANbHOM Oe3zomacHocTHY, «[lokapHas
6e3onmacHocTh» (crenumanu3anus «lloxkapHas 0e30MacHOCTb OOBEKTOB MHHEPATIbHO-CHIPHEBOTO
KoMIuiekcay), «CyneOHas skcrepTtuzay, «['opHOe 1eno» M 1O  HalpaBJIEHUSM MOATOTOBKU
«TexnochepHas 6e3omacHOCTb» U «CUCTEMHBIN aHAIU3 U YIPABJICHUE.

@akynpTeT MOArOTOBKM KaJpOB BBICHIEH KBadU(pUKAUU OCYIIECTBISET IOATOTOBKY
JOKTOPAHTOB, a/IbIOHKTOB, ACIIUPAHTOB [0 OYHOM U 3a0YHOHM opMaM 00yUEeHHUS.

YHuBepcUTET MUMEET MpeicTaBUTENbCTBA B ropojax: Beidopr (JlenuHrpaackas o05acTsh),
Beiterpa, TIopsumit Kimrou (Kpacnomapckuit kpaif), Mypmanck, IlerposzaBoxck, Ilaruropck,
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Cesactononb, CtpexeBoi, CrIkTbIBKap, TioMeHb, Yda; mNpencTaBUTEIbCTBA YHHUBEPCUTETA
3a pyoexom: Anma-Arta (Pecrybnmuka Kazaxcran), baky (AsepOaiimkanckas Pecmy6nuka), bap
(Yepnoropus), r. Hum (CepOust).

OOmiee KOMMYECTBO OOy4arOHmIMXCSd B YHUBEPCUTETE [0 BCEM CHEIHAIBHOCTSIM,
HaNpaBJICHUSAM TOATOTOBKH, cpenHeMy oOmemy oOpa3oBanuio coctaBisier 7 057 dyenoBek.
Exeromusiii Beimyck cocraisier 6osiee 1 100 criermanmncTos.

B ynuBepcurere neiicTByeT JBa AMCCEPTALlMOHHBIX COBETA IO 3alIUTE AMCCEPTALUN
Ha COMCKaHME YYEHOW CTENEHU JOKTOpa M KaHH1aTa HayK 10 TEXHUYECKUM 1 SKOHOMUYECKUM HayKaM.

ExerogHo yHUBEPCHUTET MPOBOAUT HAYYHO-NIPAKTHYECKHE KOH(MEPEHIMH pa3IMyHOIro
ypoBHsi: Beepoccuiickyro HaydHO-TIpakTHUeCKyl0 KoH(pepeHuo «CepBuc 6e3onacHocTd B Poccun:
OIBIT, MPOOJIEMBI M TEPCHEKTHBBD», MEXIyHAPOAHYI0 HAyYHO-TIPAKTHYECKYI0 KOH(EpeHLINIo
«IloaroroBka KajapoB B CHUCTEME NPEAYNPEXKACHHUS W JUKBUAALMHU MOCIECICTBUA UYpE3BbIYANHBIX
cutyauuii». CoBmectHo ¢ CeBepo-3anaansiM otnaenenueM Hayunoro Cosera PAH mo ropenuto
1 B3pbIBY, Poccuiickoii akamemuert pakeTHbIX W apTwuiepuiickux Hayk (PAPAH), banrumiickum
roCy/1lapcTBEHHbIM TexHnueckuM yHuepcuretoM «BOEHMEX» um. J1.®. YcerunoBa u Poccuiickoii
cekuuelr MexXIyHapoJHOTO UWHCTHTyTa TOpeHHs Ha 0a3e yHHUBEpCUTETa MPOBOJIUTCS
MexyHapoaHasi HayqHO-TIpakTHuecKasi KoH(pepeHims «KoMIuieKcHass 6e30macHOCTh U (pr3HdecKast
3amuTa». TakkKe YHUBEPCUTET NPUHUMAET AKTUBHOE Yy4YacTUE B OpPraHU3allMd U IPOBEICHHUU
Bcepoccutickoro popyma MUC Poccun u o01iecTBeHHBIX opranu3anuii «O01mecTBo 3a 0€301acHOCTbY.

VYHUBEpCUTET €XKEroAHO NPUHUMAET y4acTHE B BbICTaBKax, oprannzoBaHHeix MUC Poccun
U JIpYTMMH BEJIOMCTBAMU U OpraHu3auusMu. TpagullMOHHO OOJBIIMM HMHTEPECOM I0JIb3YETCs
BBICTaBOYHAsI HKCIIO3UIMS YHHBEpcUTEeTa Ha MEeXIyHapoJHOM CalloHE CpEeACTB OOecredeHHUs
6e3onacHoctn «KomruiekcHas 6e30macHOCTbY, [leTepOyprckoM MeXayHapOJIHOM SKOHOMHUYECKOM
dbopyme, MexnyHapoaHoMm dopyme «ApKTHKA: HACTOSAIIEE U Oy TyIIee).

MexnyHapoiHas J€ATEIbHOCTh By3a HalpaBieHa HA BCECTOPOHHIOI HMHTErPALUIO
YHHUBEPCUTETAa B MEXIYHapoAHOE 00pa3oBaTeiIbHOE MPOCTpaHCTBO. Ha ceromHsmHuii MOMEHT
YHHUBEPCHTET UMeeT 18 IeiCTBYIOMUX COTIAMICHHA O COTPYAHUYECTBE C 3apYOCKHBIMHI yIeOHBIMU
3aBEACHUSIMU U OpraHU3alUsMU, CPEIU KOTOPBIX LEHTPhI MOATOTOBKH IMOXAPHBIX M cHacaTesen
I'epmanun, KHP, @panuun, OuHistHany.

B yHuBepcurere 00ydaroTCsi HHOCTpaHHBIE KYPCaHTBl W3 UYHCIA COTPYIHHUKOB
lNocynapctBenHoit mpotuBonoxapHoit ciyx0st MUC Keipreckoit Pecnyonuku u Komwutera
no upes3BblyaiiHbIM cutyanusM MBJ[ PecnyOnuku Kaszaxcran B mpenenax KBOT Ha OCHOBAHUHU
MEXKITPaBUTEIBLCTBEHHBIX COMVIAIIEHUN M nocTaHoBieHMs lIpaBurtenscTBa Poccuiickoit @enepannn
ot 7 nexabps 1996 r. Ne 1448 «O moaroroBke Juil O(QUIIEPCKOTO COCTaBa M CIECLHUATUCTOB IS
[IPAaBOOXPAHUTENbHBIX OpPraHOB M TaMOXEHHbIX CIyk0 rocymapctB — ywactHukoB CHI
B 00pa30BaTeNIbHBIX YYPEXKJIEHHUSIX BbICIIEro mnpodeccuoHanbHOro obpasoBanus Poccuiickoi
@enepauun». B HacTosiiee Bpemss B yHHMBEpcUTeTe NpoxXoAsaT oOyueHue 30 cOTpyIHUKOB
Komurera no upe3sbryaiiipiM cutyarusiMm MBJL Pecniy6nnku Kaszaxcran u 15 corpyanuko MUC
Koipreisckoit Pecydnuku.

B cooTBeTcTBMM C IBYCTOPOHHMMH COTJIAIICHUSIMUA YHHUBEPCUTET OCYILECTBIIAET 00ydYeHue
[0 MpOorpaMMaM MOBBIIIEHUS KBanu@ukanuu. PerymspHo npoxoasr oOydyeHHE B YHUBEPCHUTETE
cneuuanuctel Poccuiicko-CepOCcKoro ryMaHUTApHOTO LeHTpa, Poccuiicko-apMsSHCKOTO ILIEHTpa
I'YMaHUTapHOTO pearupoBaHus, MexayHapoAHON opraHu3aluu rpaxaaHckoid oboponsl (MOI'O),
MunuctepctBa Hedptu Mcnmamckoit PecmyOmuku HWpan, mnoxapHO-cmacaTelbHBIX — CIYXKO
Ounnsaanm, Tynuca, Peciydonuku Kopest u npyrux cTpas.

IIpenogaBaTtenu, KypcaHTbl U CTYAEHTbl YHMBEPCUTETAa UMEIOT BO3MOXHOCTH MPOXOAWUTH
CTaXXHMPOBKY 32 pyOekoM. 3a mociieiHee BpeMsi CTaXKUPOBKH JJIs1 POPECCOPCKO-TIPETO1aBaTenbCKOro
cocTaBa U 00OyyaroImuxcs B yHUBepcuTeTe Obli opranu3oBansl B ['epmanun, Cepoun, @PUHISHANY,
[IBenuu.

B yHuBepcuTeTe MMEIOTCS BO3MOYKHOCTH ISl MOBBIIIEHUS YPOBHS 3HaHUS aHIJIMMCKOTO
si3pIka. OpraHu30BaHO OOYYEHHE TI0 MTPOrpaMMe JTOTIOTHUTEILHOTO MPO(eCCHOHATBHOTO 00pa30BaHMs
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«IlepeBomunk B chepe mpodeccnoHaTbHON KOMMYHUKAIIMNY CTYIEHTOB, KypCaHTOB, aJbIOHKTOB
U COTPYJHHUKOB.

KomneloTepHslii  mapk  yHuBepcuTeTa cocraBiaser ©Oonee 1200 emunun. [lna
nH(pOpMaLIMOHHOTO obecriedeHus 00pa30BaTEIbHOM JEATEIBHOCTH (PYHKIMOHUPYET eIuHas
JOKaJbHAast CeTh C JIOCTYIIOM B DJIIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTENbHYIO Cpely
YHHUBEPCUTETA, CHpaBOYHO-MpaBoByto cuctemy «Koucynprantllimtocy, cucremy «AHTHUILIATAAT?.
KommnbroTepHble Kiacchl MO3BOJSIOT OOydaromumcs paborate B cetd MHTEpHET, ¢ HMOMOIIBIO
KOTOpOi1 0OecreuynBaeTcs BBIXO/ HAa POCCUIICKUE U MEXTYHAPOIHbIE MH(POPMAIIMOHHBIE CAlUThI, YTO
MO3BOJISICT 3HAYUTEIHHO PACHIMPUTH BO3MOKHOCTH Y4€OHOTO, y4eOHO-METOIUYECKOT0 M HAay4HO-
METOJIMYECKOTO Mpoliecca.

Hapacraromass cioXHOCTh U KOMILJIEKCHOCTh COBPEMEHHBIX 33J1a4 3aMETHO IIOBBILIAIOT
TpeOoBaHUSI K OpraHuzanuu oOpa3zoBaTesibHOTO mporecca. CerogHss YHUBEPCHUTET pealu3yer
IIPOrpaMMbl O0YYEHUS C IPUMEHEHUEM TEXHOJIOTHI TMCTAaHIIMOHHOTO O0YYEHHUS.

bubnuorexka yHUBEpCHTETa COOTBETCTBYET BCEM COBPEMEHHBIM TpeOoBaHUSIM. DOHIBI
O6ubnuorekn yHuBepcuTeTa cocTaBisioT Oosiee 350 700 3K3EMIUIIPOB JIUTEPATyphl 1O BCEM
oTrpacisaM 3HaHUA. OHH UMeET UH(GOPMALMOHHOE oO0ecreueHue U OOBEIUHEHBl B EIUHYIO
JIOKaJbHYIO ceTh. Bce mporecchl aBTOMAaTH3WPOBAHBL. Y CTAaHOBJIEHA OMOIMOTEYHAs IMporpamma
«Upbuc». B 6ubiamoreke ocymiecTBIsSETCS AJNEKTPOHHAs KHUTOBBIJada. DTO J1a€T BO3MOXKHOCTh
B KpaT4alllIie CPOKH JI0BECTH KHUTY JI0 MOJIb30BATES.

YutanbHble 3aibl (0O0mMi M mpodeccopckuii) OMOIMOTEKH OCHAIICHBI KOMIIBIOTEpaMU
¢ BeixogoMm B HMutepuer, Wurpaner, HIIYKC wu nokampHyto cerb yHuBepcutera. Cosnana
1 QYHKIIMOHUPYET ODJEeKTpOHHas OuOIMOTeKa, OHA MHTETPUPOBAHA C SJEKTPOHHBIM KaTaJOTOM.
B cetu Uutpaner pabortaet Enunasi BemomcTBeHHast siekTpoHHas OuOmmoreka MUYC Poccun,
o0benuusromas ouonmuoreku cucreMsl MUC Poccun.

B Dnekrponnoit Oubnmorexke ommdpoBaHo 2/3 y4eOHOrO © HAydHOTO (OHIIOB.
K onekrponHoit OuOmmoreke moakiatoueHbl: JlambHeBOCTOUHBIM (uiauan ©u  OubnmoTeka
APKTHUYECKOTO  cracaTtelbHOro y4deOHO-HayyHOro meHTtpa «Berterpa»y. HWmeercs moctyn
k IIpesunentckoii onbmmorexe um. b.H. Enpuna. 3akmouensl qoroopsl ¢ 9bC IPRbooks n 9bC
«JlaHp» Ha TOJIL30BAHHE W MPOCMOTP YYCOHOW W HAYYHOH IUTEPaTyphl B DJIECKTPOHHOM BHJIEC.
Nmeercs 8 000 Touek nocryma.

B ¢donmgax Oubmmorexkn HacuuThiBaeTcs Oosee 150 SK3EeMIUSIpPOB pEAKUX U IIEHHBIX
n3naHuid. bubnmoreka pacmonaraer 6orateiM (OHIOM MEPUOAWYECKMX W3/aHUM, UX YHCIIO
cocraBisier 8 121 sk3emmusip. Ha 2019 r., B coorBercTBUM ¢ TpeOOBaHUSIMH (enepalbHOro
rOCyJJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHapTa, BeIMcaHo 80 HAaMMEHOBAHUMN KYPHAJIOB U raser.
Bce mocrynaromue nepuoauyecKkue M3AAHMS paclUchIBalOTCA OubnnorpadomM B 3IIEKTPOHHBIX
KaTajorax M KaproTekax. M3maHus mepuoandeckoil mevyaTtd akTHBHO HCIOJIb3YIOTCS YMTATENIMU
B yueOHOW U Hay4YHO-UCCIIEOBAaTEeIbCKON nedrenbHocTH. Ha 6a3ze Oubnnorexku co3paHa
npodeccopckas 6ubnuoreka u npodeccopckuii Kiryd Bysa.

[Tonmurpaduyeckuif IEHTp YHUBEPCUTETAa OCHAIIEH COBPEMEHHBIM THUIIOTPadCKUM
00OpyZ0BaHUEM JUIsl TOJHOLBETHOM MeyaTH, MO3BOJSIOMIMM 00ecreunBaTh HE TOJIBKO 3aKa3bl
Ha MEeYaTHYIO0 NPOAYKIHNIO YHUBEPCUTETA, HO M €UHBIN IJIaH U3TOTOBJIEHUS NT€YaTHON MPOJYKIIUU
MYC Poccun. YHuBepcUTET H3JaeT § HAyUHBIX >KYpHAJIOB, MyOJMKYIOTCS MaTepHajbl psja
MEXIYHAapOAHBIX W BCEPOCCUHCKHUX HAYYHBIX MEPOINPHUATHI, COOPHUKM HAy4YHBIX TPYJIOB
podeccopcKo-IpenoaBaTesIbcKoro COCTaBa yHUBepcUTeTa. M31anns yHUBEpCUTETa COOTBETCTBYIOT
TpeboBaHUsIM 3akoHoAaTenbcTBa Poccuiickoit denepanui W BKIIOYEHBI B JIEKTPOHHYIO 0azy
Hayunoii »nexkTpoHHON OuOnIMoTekH s ompeneneHus Poccuiickoro HHAEKCa HaydyHOT'O
[IUTHPOBAHUS, a TaK)Ke UMEIOT MexXayHapoaHblii uHaeke (ISSN). Haydno-ananutryeckuii sxypHa
«[Ipobnembl ympaBieHHss pUCKaMH B TexHocdepe» U 3IeKTpoHHbIH «HayuHo-aHanuTHueckun
xypHan «Bectuk Cankr-IletepOyprckoro ynuepcurera [TIC MYC Poccum» BKIIOUEHBI
B YTBEpXKJEHHBIN pemeHueM Breicmieil arrectannoHHOM komuccuu «llepedeHp penieH3upyembIx
HAy4YHBIX JXypHAJIOB, B KOTOPBIX MYOJMKYIOTCSI OCHOBHBIE HAYyYHBIE Pe3yJbTaThl JHCCEPTALMMA
Ha COMCKAHHE yYEHOU CTENEHU KaHAW1aTa HayK, Ha COMCKAHUE YUEHON CTETIEHHU JOKTOpa HAYK».
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KypcanTsl yHuBepcHTeTa MPOXOIIT 00yueHHe Mo MporpaMme MepBOHAYAIBHOM MMOJrOTOBKU
criacaresien.

Ha 6asze Cankr-IletepOyprckoro yHuBepcuTeTa | 0OCYHapCTBEHHOW MPOTHUBOTIOXKAPHOM
cimyx061 MUC Poccun 1 urons 2013 r. otkpeiT KageTckuii moxapHo-criacaTeabHbIH KOPITYC.

Kagerckuii  mokapHO-cracaTelbHbIA ~ KOPIIYC ~ OCYIIECTBJISIET  MOATOTOBKY  KaJeT
10 0011e00pa30BaTENbHBIM IIPOrpaMMaM CPEAHEro OOLIEro 00pa3oBaHMs C yUETOM JIONOIHUTEIbHBIX
o0pazoBarenbHbIX MporpaMM. OCHOBHBIE OCOOCHHOCTH JIESITEIFHOCTH KOPITyCa — HHTEIICKTYAIbHOE,
KyJIbTypHOE, (U3MYECKOe M AYyXOBHO-HPAaBCTBEHHOE DPAa3BUTHUE KaJeT, UX aJanTalus K >KU3HU
B OOIIECTBE, CO3/IaHME OCHOBBI JUIS TOJATOTOBKM HECOBEPIICHHOJETHHUX TPAXTaH K CIYKCHHUIO
OteuecTBy Ha TMOMNPUIIE TOCYJIAPCTBEHHONW TIpPa)KJaHCKOH, BOEHHOM, IPaBOOXPaHUTEIbHOU
Y MYHHIIHUIIATBHOM CITY>KOBI.

B yHuBepcutere Oonblloe BHUMaHME yaensercs crnopry. Komanzapl, cocrosiuue
U3 MpenoiaBaTesel, KypcaHTOB U CIIYIIATENEH, — IOCTOSHHbBIE YYACTHUKH PA3JIMYHbIX CIIOPTUBHBIX
TYpHHUPOB, IPOBOJAUMBIX Kak B Poccuu, Tak u 3a pyOexoM. Ciymiareny U KypcaHTbl YHUBEPCUTETA
SIBIITFOTCS WieHaMu cOopHBIX koman T MUC Poccun 1o pa3nuyHbIM BUAAM CIIOPTA.

JlesaTenbHOCTh KOMaH/bl YHMBEpPCHTETa [0 HoXapHo-npukiaaHomy crnopry (IIIIC)
BKJIIOYAeT B ceOs yyacTue B yemMnuoHarax Poccuu cpenu By30B (3MMHUN M JIETHUI), B 30HAIbHBIX
COpPEBHOBaHMSIX M yemnuoHare Poccuu, a Takxke NpoBefeHUEe Oecel U KOHCYIbTALUM, OKa3aHUE
[IPaKTUYECKON MOMOILIY IOHBIM IMOKapHBIM KaJeTaM M cliacaTesissM IpPU MPOBEACHUU TPEHUPOBOK
o T1I1C.

B yHuBepcutere co3gaH cnopTHUBHBIM Kiy0 «HeBckue bBbI», B COCTaB KOTOPOI'O BXOJIST
KOMaHZbl 10 IOKapHO-NPUKJIAJHOMY W  aBapUIHO-CIACATEIbHOMY  CIIOPTY, XOKKEIO,
amepuKaHckoMy (yTtooiy, Boieiibony, 6ackerOoiy, CHIOBBIM enuHOOOpCTBaM M 1p. B cocrase
cOOpHBIX KOMaHJl YHUBEPCUTETa — YEMITMOHBI U IIPU3Epbl MUPOBBIX MEPBEHCTB M MEXYHAPOIHBIX
TYPHUPOB.

KypcanTbl ¥ ciaymartean HMMEIOT IPEKPacHble BO3MOYKHOCTH JJI IIOBBIIIEHUS CBOErO
KyJIbTYpHOTO YpPOBHS, Pa3BUTUS TBOPYECKHX CIIOCOOHOCTEH B CO3JaHHOM B YHHUBEPCHUTETE
WNHcTUTyTE HPaBCTBEHHO-IIATPHUOTHYECKOIO M 3CTETUYECKOrO pa3BUTHS. TBOPYECKUH KOJUIEKTHUB
YHUBEPCUTETA [IPUHUMAET aKTUBHOE y4aCTUE B BEJOMCTBEHHBIX, TOPOJICKMX M YHUBEPCUTETCKUX
MEPOIPUATHSIX, HAIPABIECHHBIX HA JCTETHMYECKOE M MAaTPUOTHYECKOE BOCIUTAHHME MOJOIEKH,
a TaK)Ke 3aHMMAaeT MPU30BbIE MECTa B KOHKYypcaX, IPOBOJAUMBIX Ha YPOBHE YHUBEPCUTETA, rOpo/ia
u MUC Poccun. Ha xaxxoM Kypce opraHu3zoBaHa paboTa MO CO3JaHHIO M Pa3BUTHIO TBOPUYECKHX
OOBEIMHEHUN 10 pa3IMYHBIM HANpaBICHUSIM: CTYIUSl BOKaja, CTYAMsS TaHIEB, KIy0 BeCebIX
Y HaXOM4MBBIX. /I KypCaHTOB U CTYAEHTOB JIEHCTBYET CTYAMS OPATOPCKOIO UCKYCCTBA, KOMaHAA
TEXHUUYECKOI0 00ecreueHus, JyXOBOIl OpKeCTp.

Ha tepputopun yueOGHOro 3aBeieHust coszjnaercs Mmyseil ucropuu Cankt-llerepOyprckoro
yauBepcurera I'TIC MYC Poccun, B koTopoM oOydaromuecs U COTPYAHHUKH, a TaKKe TOCTH
YHUBEPCUTETa CMOTYT TO3HAaKOMHUTBCS CO BCEMH 3TallaMH CTAHOBJIEHHsI Y4eOHOIO 3aBelleHHsS —
OT KYPCOB IOKapHbIX TEXHUKOB /10 YHUBEPCUTETA.

B Cankr-IlerepOyprckom yHuBepcutere ['oCyaapCTBEHHOM HPOTHBOMOXAPHOU CITY»KObI
MUC Poccuu co3nanbl BCe YCIOBUS JJIS MMOATOTOBKH BHICOKOKBTM(PUITUPOBAHHBIX CIEIIUATHCTOB
Kak Juig ['ocyaapcTBeHHOM MPOTHBOIOKApHOH ciykO0bl, Tak 1 B 1iesiom uis MUC Poccun.
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SUPERVISORY ACTIVITIES

PROBLEMATIC ISSUES OF ORGANIZATION OF CONTROL
AND SUPERVISION ACTIVITIES IN THE FIELD OF FIRE
SAFETY

D.E. Zavyalov; A.E. Savenkova; O.S. Yuntsova.
Saint-Petersburg university of State fire service of EMERCOM of Russia

In the article research of modern problems in the state control system of the organization of control
and Supervisory activities, theoretical aspects of the concept of «Supervisory activities», the most pressing
problems facing the Supervisory function of the state. The relevance of the research is due to the high role
of the control and Supervisory function of public administration in solving public issues of life safety
of citizens of the Russian Federation. The article describes the consequences that lead to difficulties
in organizing control and Supervisory activities in Russia.

Keywords: control and supervision activity; control and supervision function; state control; state
supervision

The ongoing reform of public administration in the Russian Federation is associated not
so much with strengthening the unity of state power, as with ensuring the consistency and efficiency
of control and supervision activities [1].

In this regard, research on the topic: «problematic issues of the organization of control and
supervisory activities» is relevant, since their definition and analysis can increase the level
of efficiency of the functioning of the public administration system.

The purpose of the scientific article is to analyze the most pressing problematic issues of the
organization of control and supervisory activities and determine the degree of their influence on the
life safety of citizens of the Russian Federation.

As an integral part of the state's activities, the latter's control and supervision activities are
carried out in almost all areas of activity: financial, budgetary, administrative and others. They
consider internal and external control and supervision, the first is intradepartmental, the second
is carried out by state bodies over the elements of the management system that are not directly
subordinate to them [2].

While being a universal means of guaranteeing compliance with the rule of law, state control
and administrative supervision are still different. Control bodies have greater powers than oversight
bodies. The object of control is both legality and efficiency of activities, and the object
of supervision is only the legality of activities [3].

Despite the fact that the process of organizing control and supervisory activities is not
complicated and quite understandable, within the framework of its functioning problematic issues
of various nature arise. Their main negative influence is the impact on the efficiency of the
functioning of the state as an apparatus of administration and provision of state services to society.

At the same time, the difficulties of organizing control and supervisory activities in Russia
can lead to:

— the formation of administrative barriers that impede socio-economic processes at the micro
levels for enterprises, non-profit organizations and citizens of the country;

— decrease in the level of efficiency of functioning of the budget, tax and financial systems
of the state;

— lowering the level of balance of the federal budget, the budgets of regional subjects of the
Russian Federation and its municipalities;

65



— reducing the potential for the socio-economic development of the state and its ability
to transform its key industries to modern realities;

— reducing the level of life safety of citizens of the country and increasing the degree
of threats to their lives;

— the formation of accidents, which entail harm to the safety of human life.

As a result, the organization of control and supervisory activities in the public administration
system is an important issue that requires a careful analysis of its problem points of growth.

For this reason, let us highlight the most pressing problems and difficulties faced by the
control and supervisory function of the state [4, 5]:

1. Increase in control and supervisory pressure on business entities from the inspection and
control bodies of state power. This problem leads to the formation of more and more administrative
barriers that hinder the growth of business activity of enterprises, the creation of new small and
medium-sized businesses, creates an increase in the cost of many administrative and managerial
procedures of organizations, reducing their profitability. As a result, the economic growth potential
of the Russian Federation is decreasing.

It should be noted that a number of measures were taken to address this problem. A rather
effective measure was the so-called «supervisory holidays» provided for in Article 26.1 of the
Federal Law of December 26, 2008 Ne 294-FZ «On the Protection of the Rights of Legal Entities
and Individual Entrepreneurs in the Exercise of State Control (Supervision) and Municipal
Control». Thanks to this measure, the control and supervisory burden on small businesses was
significantly reduced in the period 2016-2018. by freeing them from scheduled inspections, which
allowed him to actively develop. At the same time, this measure made it possible to redistribute the
forces of supervisory and regulatory bodies, focusing on preventive and preventive violations
of activities.

Thus, it seems appropriate to extend the «supervisory holidays» in relation to small
businesses, while at the same time shifting the emphasis from the punitive nature of the first
inspections to the prevention and prevention of violations by the inspected objects.

2. Orientation to formal criteria with almost complete disregard for the real danger of one
or another violation, which are found in the framework of the control and supervisory activities
of inspection bodies. The essence of this problem lies in the complete lack of ranking of certain
violations discovered in the framework of the control and supervisory activities of inspectors. For
example, the possible economic or social damage from various violations is not considered.
If several violations are found at once during the control and supervisory check, their weight will be
the same, despite the fact that one may cost budgetary expenditures in the amount of 1 000 rubles,
and the second may lead to casualties in the face of citizens' lives.

Within the framework of the ongoing reform, the measures taken are based on the level
of risk of harm (damage) by economic entities to the values protected by law, i.e. it is the level
of real threat of permissible shortcomings in the course of practical activities and equipment
operation. This approach should ultimately lead to an assessment of the effectiveness of the control
and supervisory activities of the authorized bodies in terms of the amount of damage prevented
as a result of supervisory and preventive measures, both material and life and health of citizens.

3. Orientation of state bodies of control and supervisory activities of Russia to the principle
of «observance of the law». But, as mentioned above, it is precisely the prevention of damage to the
economy of an individual enterprise, a separate region, and the Russian economy as a whole that
should become the main goal of all control and supervisory activities. A reorientation to the next
principle, «threat preventiony, is needed. The very fact of violation of certain laws should not lead
to the imposition of punishment — the issuance of a warning, the imposition of a fine, the adoption
of administrative measures — to one or another commercial or state organization. It is important
to isolate from the range of violations identified those that may have consequences for the area
within which the control and supervisory verification procedure is carried out, and then to achieve
the adoption of measures to eliminate them.
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4. The imperfection of the risk-based model of control and supervisory activities of the state
and the observance of the principle of «compliance with the law» contribute to the manifestation
of corruption issues even in the system of state control of the Russian Federation. Each inspector /
inspector in any enterprise can identify dozens of minor violations of laws and regulations, which
will lead to serious penalties, and to the possible suspension of business activities, in some cases
even to liquidation. Or, on the contrary, there are many loopholes that allow inspectors involved
in corruption schemes not to notice any offenses that lead to an increase in threats to society, life safety,
and also to a decrease in the level of economic security of the country’s budget and financial system.

Thus, the problem of corruption in the system of state control, or rather the fight against
it, today does not lose its relevance and requires the adoption of certain measures. One of them
is to inform the public broadly through the media about the directions, principles, and the system
of organizing control and supervisory measures in various fields of activity. Those potential objects
of state control, carrying out economic activities, know and understand their duties and rights,
requirements for organizing their activities and maintaining equipment and premises in proper
condition, ensuring the safety of people around and the environment. A public analysis of law
enforcement practice allows us to ensure the openness and availability of the necessary information.

Information technology is an important element of the system. Wide availability in the
modern information space allows state bodies to solve a fairly wide range of issues: ensuring the
proper exchange of information at all stages (preparation, conducting and summing up) of the audit,
improving the coordination of interaction between various law enforcement agencies, which makes
it possible to avoid duplication of their actions and at the same time ensure the provision
of information and methodological assistance to supervised objects.

5. Non-constructive attitude of organizations and enterprises towards inspectors who carry
out control and supervisory activities. Often, this happens due to the fact that inspections
of inspectors end with the appointment of penalties for committed violations of regulatory legal
acts, various standards, etc. Although, on the other hand, the inspection activities of the bodies
of the control and supervisory function of the state should tend towards consulting work for the
prevention of offenses that could lead to fatal consequences.

Analysis of international practice shows that penalties are effective only in certain cases,
at the same time, if you help an entrepreneur in complying with mandatory requirements, you can
achieve more significant results, both in compliance with legal compliance and in reducing the
threat from business risks. Those. it is advisable to plan control and supervisory measures based
on the following aspirations: to strengthen the desire on the part of the inspected objects to follow
the prescribed requirements for the organization of their activities and to suppress their deliberate
violation in an effort to extract maximum profit.

As ways to achieve this goal, one can consider, in particular, the following measures:

— organization of legal assistance to business entities - familiarization with legislative acts
containing mandatory requirements, clarification of key points;

— improvement of the mechanism for the selection of audited entities;

— spreading deterrent measures against persistent violators;

— application of penalties and decisions adequate to the level of risk;

— replacing immediate punishment with explanatory work on compliance with mandatory
requirements, followed by control over preventive measures;

— involvement of the controlled objects themselves in the work on the dissemination and
promotion of their experience in compliance with the requirements regulated by law.

Once again, it is necessary to focus on the following fact: the measures and sanctions taken
in relation to the supervised object should be commensurate with the level of risk associated with
violations that were detected during the verification activities, since excessive penalties that entail
high costs of the inspected objects are not a guarantee of absence of further such violations.
Moreover, they are the very fertile ground for manifestations of corruption due to abuse of power.
This principle should be reflected in the system of legal documentation, securing a wide range
of measures for making an adequate decision for a specific situation on violations identified during
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the audit, taking into account in the group of facts, first of all, the degree of risk, the presence
of violations committed in the past, etc.

Thus, summing up the results of the scientific study, one can come to the conclusion that the
most problematic issues of organizing control and supervisory activities in Russia include
an increase in control and supervisory pressure on business entities from the inspection and control
bodies of state power, an orientation towards formal criteria. with almost complete disregard for the
real danger of one or another violation, the orientation of state bodies of control and supervisory
activities of Russia to the principle of «observance of the law», imperfection of the risk-oriented
model of control and supervision activities of the state and observance of the principle
of «prevention of the lawy, which leads to an increase in the corruption market , non-constructive
attitude of organizations and enterprises towards inspectors who carry out control and supervisory
activities.
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METHODS FOR INCREASING FIRE FIGHTING
AND PUBLIC EDUCATION

O.M. Latyshev; A.V. Mironov; E.V. Morosova; A.K. Setihanov.
Saint-Petersburg university of State fire service of EMERCOM of Russia

The article discusses the problems of developing propaganda in the field of fire safety and
suggests ways to solve them by involving modern information communicative mobile means and
technologies in the propaganda and educational processes, the effectiveness of public participation
in socially significant fire safety activities will increase.

Keywords: online fire propaganda and education, gadgets, mobile phone, laptop, tablet
computer, MES poll

Fire propaganda begins in kindergarten and accompanies a person to a ripe old age.
However, the adult population has gaps in fire literacy. The prevailing opinion among most people
is that the fire will bypass them and will not affect their home. But, the statistics are relentless, and
more than 73 % of all fires occur in the housing stock. In addition, many people lose their
composure and cannot navigate in elementary fire hazard situations. Most women leave food
cooking on gas and electric stoves unattended. Most often, 02 receives a message about smoke and
(or) the smell of smoke in the entrance. According to the press service of the Main Directorate
of the Ministry of Emergency Situations in the Saratov region, firefighters go out to smoke almost
every day because of a «run away» lunch. Fire inspectors regularly propose the installation of the
latest autonomous fire detectors, which, in the event of smoke or gas leaks, will warn people in the
room about a fire and even prevent an explosion. A few more statistics [1]:
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—up to 15 % in case of fire on the stove of oil, as well as electrical appliances, water is used
for extinguishing;

— up to 40 % of smokers, especially drunk and sick people, allow a fire when smoking in bed;

— up to 11 % of fires occur due to faulty electrical wiring, sparking contacts and heated
sockets;

— almost the entire population leaves electrical equipment (televisions, computers, etc.)
on in standby mode;

—10 % —15 % fires from «childish pranksy;

— and the most surprising thing is that more than 10 % do not know the number of the call
of firefighters.

As a result of inept actions or inaction of the population, the present period in Russia
is characterized by a huge number of fires, especially forest fires and in the private residential
sector.

Real experts in the field of fire safety assign fire-prevention propaganda a significant role
in improving preventive systems, fire prevention and preventive innovative measures that contribute
to a respectful and fire-safe attitude of the population to the world around them. Under the influence
of radical changes in all spheres of human activity, human consciousness is filled with social
relations, neglecting fire-safe attitudes towards the environment. There is a need for such innovative
methods and means of fire-prevention propaganda that will increase the consciousness of the
population towards unconditional observance of fire safety rules.

The methodological techniques developed at the Main Directorate of the Ministry
of Emergency Situations of the Russian Federation, with the help of communication means, provide
targeted information to the population about measures to ensure fire safety using television and
films, books and magazines, newspapers, radio, Internet, advertising.

Supervisory bodies of the Main Directorate of the Ministry of Emergency Situations in the
Saratov Region from year to year inform the population with disappointing data from law
enforcement practice on the number of fires, deaths and injuries, material damage [2]. The main
goal Fire propaganda in the Saratov region did not achieve the main goal, despite many fire safety
recommendations. In our opinion, it is necessary to fill «every iron» with reminders of the dangers
most often faced by the population. Information activities against COVID-19 are a prime example.
Are forest and city fires in terms of material damage and human casualties incomparable with the
damage from COVID-19? In some regions, the damage is even exceeded. Consequently,
it is necessary to use modern communication means and intensify information about fire-prevention
measures to prevent fires and death of people in fires, about violations and violators of fire safety
requirements. How simply COVID-19 connected absolutely all authorities to anti-virus propaganda.
Why shouldn't the authorities also take up fire-fighting measures?

COVID-19 revealed another miscalculation: with the developing digital economy in Russia,
most of the population, school teachers, and university professors do not master online learning and
online communication perfectly. Consider one of the most promising forms of fire propaganda —
online.

Properly delivered online training and online fire-prevention propaganda is a highly
qualified and modern, holistic, systematic replenishment of knowledge on fire safety.

Online training and online firefighting propaganda can be carried out in any convenient way [3]:

— at home or in the office at the computer - this is the most convenient way to study, being
in a comfortable environment, which contributes to the assimilation of a large amount
of information and taking notes of the most important points;

— on the road using a smartphone / tablet - this is training from any mobile device.

The most important advantage of online fire safety training is the use of the best teaching
materials and techniques in the training process and fire prevention propaganda. In addition, the
student independently, qualitatively and objectively, tests his knowledge. Online fire safety training
can be completed individually, collectively, by family, by groups of schoolchildren, by kindergarten
groups. Opportunities for online training and firefighting propaganda are enormous, and initiators
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of such a methodology are needed. Of course, the State Institution of the Ministry of Emergencies
of the Russian Federation should become the head of high-quality and modern online education.

The possibilities of fire-prevention propaganda should be specifically described. And what
does the fire-fighting propaganda pursue? Some researchers predict an annual reduction in the
number of fires in our country by at least 5% due to fire-prevention propaganda [3]. This reduction
is achieved as a result of the correct actions of individuals. There is an information and
psychological impact on individuals by fire propaganda. Individuals develop new opinions,
strengthen traditional tendencies, and increase their willingness to take action. Consequently, fire-
fighting propaganda, along with educational purposes, uses the methodology of several scientific
branches, primarily psychology and sociology. Psychologists and sociologists are able, using fire-
prevention propaganda, to significantly increase the fire-fighting consciousness in people [4].
Propaganda can work wonders, change human feelings, their ideology, play on their desires, needs,
on their consciousness and subconsciousness [4].

Information firefighting activity is characterized by a sequence of impulses affecting various
feelings or thoughts. In cases of weakening of the impact of one impulse, the impact of another
impulse is added. Thus, a continuous and continuous system is formed. Another important condition
for achieving effective propaganda is the use of modern and innovative information tools.

Individuals are influenced by years of propaganda that affects feelings and ideas. It should
consider and be formed on the basis of what individuals already have [4]. The greatest effect
is achieved with continuous and total propaganda, "gaps" are not allowed. Especially during fire-
fighting periods, information fire-fighting activities are able to cover the entire population.

It should be noted that the effectiveness of the propaganda impact is influenced by the
prestige of the information source, its interesting content and original information, the use
of modern media. The propaganda impact on individuals also depends on their psychological state.
It is known that individuals positively perceive information if it matches their opinion; otherwise,
information is most often not perceived. The effectiveness of promotional products is assessed
by the specific effects achieved:

— The specific effect of fire-prevention propaganda contributes to the resolution of the
personal problems of individuals, i.e. fire hazardous objects are eliminated.

— The prestigious effect of fire-prevention propaganda is aimed at the internal satisfaction
of individuals, as they are respected in the course of the class.

— The effect of strengthening the position from fire-prevention propaganda is aimed
at satisfying the inner self-conceit of individuals in cases of supporting their opinion on a specific
life situation.

— The effect of satisfying cognitive interest in the process of fire-prevention propaganda.

— The effect of enriching the experience forms the image of an object with actualized
aesthetic feelings and experiences.

— The emotional effect is the satisfaction from the resulting emotional release.

Of course, the success of propaganda activities is determined by the methodology and
content of propaganda speeches. Moreover, the effectiveness of fire-prevention propaganda
is facilitated by the special professional education of the moderators and the corresponding
intelligence of the individual listeners, as well as their critical attitude to information messages.
Psychological studies have shown that people with high intellectual potential perceive logical and
reasoned fire-fighting material more emotionally. A different result is observed among listeners
with lower intellectual capabilities, or indifferent to the topic of fire.

Visual fire-fighting campaigns on vehicles are used as propaganda tools. These tools allow
repeating the same propaganda message, but in different forms. To strengthen the argumentation,
propaganda activities should be adjusted for some time. The most effective propaganda was
achieved by the moderators who used, for example [4]:

— novelty in visual agitation using original drawings in 3D format;

— amazing originality of visual agitation;

—a pronounced problematic situation in visual agitation;
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— vivid interaction of the interests of the population and fire-prevention campaigning, the
coincidence of their personal interests with the studied fire-prevention topic.

Advertising irritants are used in the design of urban space, and propaganda material on fire-
prevention topics most often does not stand out among advertising irritants. Therefore,
it is necessary to look for more original forms of influence, to increase their intensity and novelty.
For example, more meaningful, logical, emotionally colored agitation has an effect
on memorization, i.e. it is better remembered by the population. It is known that a small amount
of visual information is only positively perceived by people. Studies related to changing volumes
of visual information have shown that the initial opinion is formed with a small amount
of information, and for a more objective opinion, more voluminous information is needed.

The formed opinion can change in cases when the population's attitudes and orientations
in relation to a topic change, or when, along with the generally enlightening result, there
IS an increase in attitudes that contradict their beliefs. The worst is when the population either
ignores or considers news messages biased. Therefore, it is necessary to adjust the information
messages depending on the opinions of the listeners on the fire-prevention topic, and in cases
of obvious contradictory actions of the population, the moderator should eliminate difficulties and
obstacles in the perception of information.

At public transport stops, fire-prevention campaigns should be placed on the side walls
of the pavilions at stops with thematic fire-prevention collages [5]. They will display information
on preventive measures and fire fighting, knowledge of the basics of which will be useful
to everyone. The main goal of the action is to draw the attention of citizens to the problem,
to increase their knowledge in this matter. In order to increase the effectiveness of propaganda,
it is necessary to actively involve the population in mutual information activities during the training
period.

In the modern period, the population, regardless of educational level, prefers various
information gadgets.

Let's consider the use of modern technical means in propaganda and educational processes
on fire-fighting topics. According to the authors, mobile propaganda and education on fire-fighting
topics has undeniable advantages when using mobile phones, which will surely increase the quality
of fire-fighting knowledge, since training will penetrate the consciousness of the population.

Let us list the application of modern communicative methods in propaganda processes [5]:

— efficiency of obtaining overview fire safety information;

— visualization of fire safety information;

— programming of messages on fire safety topics;

— obtaining archival materials with text and graphic information.

The advantages of mobile devices are the presence of a touch screen, the ability to actively
interact, wireless telephone and Internet networks, group communication, and prompt information
search.

It is the multifunctionality of gadgets that allows them to be actively used in propaganda and
educational processes. Most often, informational messages come to a mobile phone (60 %), 23 %
of messages come to a laptop, 17 % of messages come to a tablet computer.

The most important tasks for specialists of the Ministry of Emergency Situations of the
Russian Federation are the creation of educational content on fire-fighting topics. It is desirable
to have free access to the educational site of the Ministry of Emergencies of the Russian Federation.
Specialists of the Ministry of Emergency Situations of the Russian Federation post on the website
the content of the educational program capable of forming certain competencies in students.
In addition, it is necessary to motivate the population to acquire knowledge on fire-fighting topics
using modern mobile devices.

Consider the results of a survey among schoolchildren and students of the Saratov region,
conducted by the Ministry of Emergency Situations of the Russian Federation in the Saratov region
in order to use gadgets for the educational process on fire-fighting topics. Numerous surveys among
students confirm the importance of using gadgets to achieve educational goals, and they also
welcome «mobile learning» (m-learning).
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Fire propaganda mobile content includes various media components. Naturally, mobile
propaganda content is created downsized.

The mobile content of fire-prevention propaganda is, of course, the operational availability
of educational and educational resources along with a supernova information philosophy. It is the
philosophy of the information process that contributes to the development of innovative approaches
and methods that can combine the lifestyle of our population with fire-prevention propaganda using
gadgets.

Improving mobile fire propaganda and training will increase the availability and ease of use
of mobile devices, and can play an important role in improving the quality of education to.

To integrate into the processes of fire-prevention propaganda and the daily life of Russian
citizens, the mobile content of fire-prevention propaganda should be improved. In addition, there
is a growing thought that mobile fire propaganda content is a promising system of widely available
education.

Electronic education has penetrated almost all Russian settlements and regional centers.
However, in our opinion, due to the lack of mobile content of fire-prevention propaganda and fire-
safety techniques, electronic fire-prevention propaganda is not being implemented in the RF
Ministry of Emergencies.

Let us consider a telephone survey (MES-survey) as a fire-prevention propaganda — a fast
and reliable way of obtaining information from a target audience of completely different numbers
and composition. With the help of a dialer system, quality control, interview recording and data, the
Ministry of Emergencies will obtain reliable quantitative research results.

Advantages of the Ministry of Emergency Situations survey:

— transparency of all stages of the telephone survey;

— efficiency, allows you to interview up to 300 respondents per day;

— provision of all audio recordings of telephone interviews;

— 100% quality control of filling out the questionnaires and respondents' compliance with
the required target audience.

Stages of the Ministry of Emergency Situations survey:

1. Preparatory stage: at this stage the questionnaire and evaluation criteria are approved.

2. Field stage: Direct telephone interviewing by interviewers, quality control, final unloading
of audio recordings and databases.

3. Analytical stage: Processing the data array, preparing analytics, reports and / or presentations
based on the research results.

The cost of a telephone survey depends on:

— the reach of the target audience;

— the duration and complexity of the questionnaire;

— total number of interviewed respondents.

Examples of telephone interviews on fire safety topics:

— Are you familiar with the evacuation procedure from your building?

— Have you participated in tactical fire drills over the past year?

— Do you know where fire extinguishers and fire hydrants are located in your building?

— Do you know how to use fire fighting equipment?

— Do you have fire shields in your building?

Fire safety survey of adults and children:

What are your actions in the event of a fire in your apartment?

What are your actions if smoke is found in your apartment?

What is your opinion on the prohibition to use the elevator if smoke is detected in your
entrance?

What are your actions if you find smoke and flames in the entrance?

What is your opinion on the prohibition to turn on electricity and gas in case of fire?

Do you remember the fire department's phone number? The content of your message to the
fire department phone number?

72



What are your actions to prevent the fire from moving from the ground floor to your
apartment?

What is your opinion on the rules for coping with any danger?

For the purpose of generalization, it should be noted that mobile gadgets play a significant
role both in the field of communication at different levels, and in the process of fire-prevention
propaganda and training they will play a positive role. With the help of them, the population
acquires new fire-prevention information that will positively affect the quality of fire-prevention
propaganda and training in Russia.

Probably it is necessary to stop at information stands in settlements and on the territories
of the forestry. The analysis was carried out in order to implement a complex of campaigning and
preventive measures on fire and forest protection topics. One conclusion is that forest protection
preventive measures are saturated with imitation activities in this important area and are not related
to the real provision of fire safety in our forests.

According to statistics, 9 out of 10 forest fires occur through the fault of a person in the
course of his labor activity or rest in the forest and in the adjacent territories. Reduced efficiency
of measures to prevent forest fires due to the lack of a combination of traditional and innovative
methods of fire-prevention propaganda, due to the low level of environmental education among the
population. Particular attention should be paid to regular and consistent informing of the residents
about the fire hazard in forests and the prohibition to use fire in forests. This should also include
campaigning and appeals to take care of the forest, posted on the pages of printed publications and
on the Internet pages of interacting services, as well as on sold-out and billboards installed in places
visited.

The effectiveness of work on fire safety in forests can be achieved by instilling in the
population the skills of careful handling of fire in the forest. In order to prevent forest fires,
specialists of the Ministry of Emergency Situations of the Russian Federation carry out targeted
work with the population and potential violators of fire safety rules in forests. The promotional
products of the Main Directorate of the Ministry of Emergencies of the Russian Federation have
a social orientation and are aimed at various segments of the population. However, campaign
materials contain insufficient information about the rules of fire safety in forests, but at the same
time they are clear, which is positively perceived by people.

Special attention should be paid to fire propaganda by local governments. Of course, in each
municipality specific performers have been appointed to carry out explanatory work with the
population on fire-prevention topics. The work is structured so that any attempts to burn grass,
stubble are suppressed as hard and fast as possible. When a special fire regime occurs, patrols
of rural settlements are organized by the State Fire Inspection and the police. Raids, most often, are
accompanied by video, photography, journalists are involved, the results are widely covered in the
media and on television.

Preventive propaganda with the population to prevent forest fires should not stop neither
in winter nor in summer.
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MEASURES TO REMOVE ADMINISTRATIVE BARRIERS
TO ENTREPRENEURSHIP IN THE IMPLEMENTATION
OF FIRE SAFETY SUPERVISION

A.S. Yurtov; G.M. Moshnina; A.V. Fomin.
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The article reveals some problems of regulation of legislation in the field of protecting the rights
of entrepreneurs in the implementation of control and supervisory functions by state bodies in recent decades
and measures taken to eliminate them by the state. Approaches to minimizing the excessive number
of inspections of protected objects in order to reduce administrative barriers are given, methods of alternative
methods for preventing violations of fire safety requirements and regulatory collisions in the legislation are
highlighted.

Keywords: entrepreneurial activity, administrative barriers, regulatory and supervisory authorities,
supervisory measures, fire safety, threat to life

For more than two decades, since the beginning of the revival of entrepreneurship in modern
Russia — at the end of the nineties, when business entities on the way of their development faced
many obstacles from the control and supervisory sphere of the activities of state bodies. The
presence of so-called «administrative barriers» in all sectors of the economy required serious
changes in legislation for the development of start-up entrepreneurs.

A serious problem of entrepreneurship was a large number of inspections of their activities
carried out by many state control and supervisory bodies.

For the state authorities of the Russian Federation in the field of state policy for the
development of entrepreneurship, reducing the level of administrative barriers is one of the most
important tasks of their activities [1], as well as streamlining state control (supervision), legal
regulation of protecting the rights of entrepreneurs [2]. The legislation introduced a gratuitous basis
for relations between state control (supervision) bodies and business entities during inspections.
In addition, at the legislative level, state control (supervision) bodies were obliged to conduct
inspections, taking into account preliminary planning, on the basis of orders from managers and
within a limited time frame.

Total accounting was started for the measures taken; duties and responsibilities were
established for the inspectors, including compensation for damage caused by illegal actions during
field inspections and more. However, these provisions did not apply to licensing control, which was
excluded from the list not supervised by state control (supervision) bodies only in July 2005.

The frequency and duration of the types of inspections were not regulated, and the grounds
for their conduct were not fully streamlined and multifaceted.

As evidenced by the results of a sociological survey by The All-Russian Public Opinion
Research Center, in 2006 more than half of business entities stated that they had from 1 to 3
inspections in their organizations, and in the industries and trade - more than 6 times per six months
and had a predominantly unplanned character [3].

The legislation on the protection of the rights of legal entities and individual entrepreneurs
during state control (supervision) and municipal control, which came into force on December 26, 2008,
eliminates certain shortcomings in reducing administrative barriers for businesses [4]. But at the
same time, new «loopholes» were formed for state bodies in terms of, for example, non-
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proliferation of legislative actions in the framework of an administrative investigation, which was
not particularly difficult to initiate.

The main innovations to eliminate administrative barriers were: planning and conducting
inspections by agreement and permission of the prosecutor's office; limiting the duration
of inspections of small and micro-enterprises; the introduction of a ban on carrying out checks
at one object of homogeneous requirements by different state control (supervision) bodies;
introduction of documentary and field checks.

Basically, most of the changes were aimed at reducing supervisory pressure
on entrepreneurship. Thus, the Presidential Address to the Federal Assembly of December 4, 2014
introduced a risk-oriented method for planning inspections by supervisory authorities [5], which
consisted in the fact that the frequency of scheduled inspections began to be established taking into
account the attribution of the inspected object of protection to a certain risk category or a certain
class danger. Together with these changes, from January 1, 2016, scheduled inspections in relation
to small and medium-sized businesses were completely canceled for a three-year period.
An exception was made by inspections in relation to certain types of socially significant objects
of protection, which have an established frequency: preschool and school institutions; facilities for
disabled persons and persons with disabilities; facilities providing social and medical services;
objects of defense and other law enforcement agencies.

Are the measures actively used in recent years to reduce the number of supervisory measures
in relation to economic entities an effective mechanism for the development of entrepreneurship?
It will become visible in the future, but the statistics of fires, for example, in the Republic
of Bashkortostan, testifies to its intensity [6].

In 2019, 11556 man-made fires occurred on the territory of the Republic of Bashkortostan,
240 of which were at facilities owned by representatives of small and medium-sized businesses,
i.e. 2.1 % of the total. Compared to 2018, the number of fires at such facilities increased by 38 %,
which is clearly alarming.

There were no major changes in the first half of 2020. The share of man-made fires at business
facilities remained the same — 2.1% of the total (189 fires out of 9132), compared to the first half
of 2019, the number of fires at such facilities increased by 46.5 %.

The cited statistical data confirm that the situation with fires and their consequences
at business facilities is becoming more and more alarming, because of the growing number of man-
made fires, businesses begin to incur large material losses.

It should be noted that along with a decrease in supervisory measures in relation to objects
of protection in the field of fire safety, recently, in the implementation of the federal state fire
supervision (hereinafter referred to as FP), it is common to carry out «preventive measuresy, the
purpose of which is to prevent fires, increase safety culture among managers business, a soft way
of instilling a desire in society to comply with certain mandatory requirements [7].

An active participation in the organization and conduct of such preventive measures is taken
by the bodies of the GPN of the Main Directorate of the Ministry of Emergency Situations of Russia
in the Republic of Bashkortostan, as well as within the framework of agreements on interaction with
the All-Russian public organization of small and medium-sized businesses «Support of Russiay,
formations of the Republic of Bashkortostan, the Commissioner for the Rights of Entrepreneurs in the
Republic of Bashkortostan and other organizations of the business community.

When exercising supervisory functions, systematic measures are taken:

— joint meetings (public hearings) are organized quarterly in the republic with coverage
of their results in the media;

— the forums «Business Security» are organized, in which representatives of entrepreneurs and
employees of supervisory authorities participate in business games with the analysis of practical
issues and tasks related to both the elimination of intractable fire safety requirements, and the
knowledge and observance of regulatory legal acts and documents of mandatory and voluntary
application;

— measures are being taken to create an atmosphere of trust and mutual responsibility
between entrepreneurs and supervisory authorities, stimulating the development of entrepreneurship;

75



— the necessary practical assistance is provided in solving problematic issues at subordinate
facilities, for the consideration of which an advisory council has been created.

In addition, the supervisory authorities in the republic have organized the work of the
so-called «mirror register». The use of such a mechanism allows the entrepreneur, based on the
results of the inspection, to provide feedback with the possibility of indicating violations that, in his
opinion, were admitted by the regulatory authorities during the inspection, which also leads to the
response of the prosecution authorities to violations of rights.

The «mirror register», developed by the Corporation of Small and Medium Enterprises
in cooperation with the General Prosecutor's Office of Russia, as well as the Ministry of Economic
Development of Russia with the participation of regulatory and supervisory authorities, is now
available on the Portal of the Business Navigator of Small and Medium Enterprises.

In connection with the spread of the new coronavirus infection (COVID-19) in the world and
in our country, amendments were made to the legislative acts in an accelerated mode, according
to which, until December 31, 2020, scheduled inspections were canceled for small and medium-sized
businesses, except for inspections on the grounds of causing or threat of causing harm to the life and
health of citizens, emergencies, and also checks in relation to objects of protection, classified
as extremely high and high risk [8].

In addition, on October 24, 2020, the President of the Russian Federation instructed the
Government of the Russian Federation to ensure the extension until December 31, 2021 of the ban
on scheduled control and supervisory inspections of small businesses, except for control in the
financial and budgetary sphere, tax and customs controls, as well as participants in the budgetary
processes, activities and objects of control with a high risk of harm to life and health of citizens,
emergencies of natural and man-made nature [9].

At the same time, there is still no clear understanding of the provisions of a number of norms
in the problem under consideration regarding the existing administrative barriers in the legislative
acts regulating the provision of fire safety requirements and the organization of the federal GPN.
This state of affairs complicates not only the work of the business, but also the activities of the
regulatory and supervisory authorities.

In the norms of the aforementioned laws aimed at protecting the rights of entrepreneurship,
it is indicated that one of the grounds for conducting an unscheduled inspection is information about
the facts of violations of fire safety requirements, if they pose a threat to harm to life, human health,
animals, plants, the environment, state security, property, the threat of a fire or the outbreak of fire [10].

Meanwhile, there is still no substantiated regulatory approach to such concepts, both in the
field of fire safety and in other spheres of economic activity. This, in turn, entails a multipolar
application of most regulatory documents. Approaches to this concept are different in each subject
of the Russian Federation or in relation to a separate object of protection. The understanding of the
meaning of the «threat to life and health» may differ even between individual officials of the same
supervisory authority, each of whom can interpret such a threat of harm at his own discretion, in his
conviction, taking into account the experience and education in the field of activity, emerging
judicial practice and etc.

The concepts «threat to life and health» and «threat of fire» are not legally established, but
are used depending on the actual circumstances of specific cases and taking into account their
interpretation in practice [11].

The lack of a normative interpretation of these concepts leads to unreasonable conducting
of on-site unscheduled inspections, and possibly to the redundancy of requirements for
entrepreneurs.

Thus, in various spheres of activity, the idea of the above threats should be applied taking
into account the specifics of a certain industry specificity - in the field of fire safety this is one
thing, in the field of transport safety - another, in the field of industrial safety — the third, etc.

At the same time, it should be noted that there remains a certain optimism towards the
implementation of the activities of the priority program «Reform of Control and Supervision
Activities» and the entry into force from July 1, 2021 of a new legislative act regulating legal
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relations in the field of organization and implementation by the state of control and supervisory
functions [12 ].

At the same time, the implementation of the federal GPN should be aimed at achieving
socially significant results to minimize the risk of harm (damage) to legally protected values due
to violations by business entities of mandatory fire safety requirements.

The organization and maintenance of continuous monitoring of information to assess and
manage the risks of harm (damage) should become one of the most important functions of the
supervisory bodies of the EMERCOM of Russia [13].
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THEORY AND PRACTICE OF FORENSIC ENQUIRY

THE DIFFERENCE BETWEEN OPERATIONAL
AND EMERGENCY DESTRUCTION OF ELECTRICAL PLUG
CONTACTS IN THE EXAMINATION OF FIRES
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Cases of local electric arc destruction of plug contacts as a result of their operation are analyzed.
Specific signs of non-emergency electric arc destruction of plug contacts of electrical plugs of equipment
with a pulsed power supply are revealed. The differences in the trace patterns between emergency large
transition resistance and non-emergency operational destruction of plug contacts are shown.
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power supply unit, electric arc impact, trace pattern, discharge, electroerosion

Large transient resistance (hereinafter LTR) is one of the three methodologically singled out
emergency fire hazardous modes of operation of the power grid [1-5]. This is due to its potentially
high prevalence, explained by the fact that an integral part of any electrical installation and
electrical equipment are numerous contacts, and, as is known [1], it is in the place where the current
transitions from one contact surface to another that an emergency mode of operation may occur
electrical network referred to as a large transition resistance. Therefore, the focus on the contact
details in order to search for signs of an emergency mode of «bad contact» in the study of material
objects is an important task for an expert.

In modern household electrical networks, the most common connection between electrical
equipment and a power source is the plug connection (Figure 1). The connection in question
is formed by inserting the consumer's plug into the socket of the electrical power source. With this
type of connection, mating regions are formed between each corresponding pin of the plug and the
socket contact of the socket. contact pads through which electric current will flow.
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Fig. 1. Variety of plug connectors
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Let's take a closer look at the plug connection between an electrical plug and
a corresponding socket. The process of connecting these elements can be conditionally divided into
two stages. The first stage (Fig. 2 a) is the closing of the conical (or rounded) parts of the pins of the
plug with the bevels of the socket contacts of the socket, which serve for easy and unhindered entry
of the pin into the socket connector [6]. The second stage (Fig. 2 b) is the conjugation of the
working cylindrical contact areas of the plug pins and the corresponding contact areas of the socket
sockets.

The completion of the first stage is the transfer of voltage from the socket contacts of the
socket to the pins of the plug. The result of the second stage is the formation of areas of direct
contact, i.e. places where there is a current transfer from one contact surface (socket socket)
to another (plug pin) in normal use.
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Fig. 2. The process of connecting the contacts of the electrical plug and the corresponding socket:
a) the first stage of the connection; b) second stage of connection

Based on the results of work [7] and the methodology [8], it follows that the potential signs
of a LTR in the considered plug connection should be formed on the contacting surfaces during the
operation of electrical equipment.

In the expert practice of investigating fragments of electrical installations after a fire, the
author of this work has repeatedly identified the pins of the plugs (Fig. 3) and sockets of the sockets
(Fig. 4) with local surface damage characteristic of the LTR proceeding in the spark mode.
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Fig. 3. Destruction of the pins of the plugs as a result of the flow of the spark mode of the LTR

Fig. 4. Destruction of socket outlets as a result of the LTR spark mode

At these objects, during the emergency mode, areas of local electric arc erosion were
formed, which in laboratory conditions were identified at the areas of operational contact (Fig. 5)
using optical microscopy and fixed by layer-by-layer microscopy.

Fig. 5. Microscopic examination of the surface of the operational contact of the plug pin
subjected to the electroerosive action of the LTR in the spark mode
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However, against the background of the objects indicated above, socket contacts of plug
sockets were observed, the destruction of which was localized only on the slopes of the connectors,
while in the areas of operational contact, such signs were not observed (Fig. 6).
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Fig. 6. Local destruction of socket outlet contacts, formed only on their bevels:
1 - nest with complete destruction of one bevel; 2 - socket with superficial destruction of one bevel

When studying this type of destruction using a stereoscopic microscope according to the
methodological recommendations [8] and using the atlas [9], micromelting and craters characteristic
of LTR were revealed on the bevels of the socket contacts, up to the complete local loss of one
of the two bevels while maintaining the areas of operational contact ...

After analyzing the information received, it was suggested that this type of destruction,
despite the obvious electric arc origin, is not a consequence of an emergency fire hazardous mode
of the LTR, but, most likely, has an operational nature.

From personal experience, the author knows about two possible scenarios for such a non-
emergency significant destruction of plug contacts:

1. Local superficial, partial or complete destruction of the bevel of the socket contact
is possible when the plug of the electrical appliance cord is plugged into the socket with an initially
existing short circuit, i.e. either the phase and zero current-carrying conductors of the cord itself are
closed together, or there is a short circuit in the device itself, powered by this cord,

2. Local superficial, partial or complete destruction (over time) of the bevel of the socket
contact is possible when such consumers as an uninterruptible power supply, a system unit
of a personal computer or a laptop charger are plugged into an outlet.

82



It is known that not only when switching on, but when switching off electrical consumers
(especially powerful ones), a spark discharge is observed between the disconnecting contacts [10].
However, in the cases indicated above, the trace pattern is expressed cardinally.

The first case relative to the second, of course, is unlikely. And the use of the power
consumers given as an example occurs every day and everywhere in the modern world.

Nevertheless, both proposed options are united by the general nature of destruction, which
consists in the first case in the direct electric arc impact on the plug contacts of the short-circuit
current, and in the second case, a powerful electric arc discharge arises due to the peculiarities
of the electrical circuit of the specified equipment, which has a pulse unit nutrition [11]. At the
input of such a block there is a rectifier and a filter capacitor, the peak current of which at the time
of charging through the rectifier from the network reaches tens of amperes, and the built-in «starting
current» limiter (due to schematic solutions) is not able to completely rid the circuit of the current
surge at the moment the plug is turned on into the socket [12]. The resulting strong electric arc
discharge, comparable in power to a short circuit, melts both the sockets of the socket and the plugs
at the moment they are touched, i.e. only at the first stage of connection (Fig. 2 a).

The above is confirmed by photomicrographs of the socket of the outlet (Fig. 7), into which
the laptop charger with a switching power supply was connected, and photomicrographs of the plug
of this device (Fig. 8, 9). All photographs were taken by layer-by-layer microscopy.

NV L
boundary of the local area
of electrical erosion

Fig. 7. Socket of the socket into which the laptop charger with switching power
supply was connected:
a —side view; b —top view
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In the process of studying the surfaces of the presented sockets and pins, local areas with
micro-melting and craters were identified. That is, in fact, this type of destruction of contact parts

is a morphological sign of the LTR flow [8, 9].

. e a
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Fig. 8. Pin of the plug of the electrical cord
of the switching power supply:

a — a view of one of the two areas
of operational contact (mechanical abrasion of the
decorative-protective  coating of the pin
is observed as a result of friction against the
socket contact);

b- a view of one of the two sites not
participating in contact (decorative and protective
coating is not lost);

c — top view of the rounded part of the
plug pin (electroerosion areas in the form of two
hemispheres with micro-melting and craters)
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Fig. 9. The area of electroerosion of the rounded part of the pin:
a — side view; b — top view

At the same time, there are differences between the emergency mode of the LTR and the
described operational electroerosive destruction, consisting in the place of occurrence of the
destruction and its specific form.



The trace pattern formed during non-emergency operational electric arc destruction of the
plug pin is formed only on its conical (rounded) part, i.e. at the first stage of connection with
a female contact (Fig. 2 a). The result of the electric arc impact in the described case is a violation
of the geometry of the conical (rounded) part of the plug pin, characterized by the formation
of areas of electroerosion in the form of two «hemispheres» with micro-melting and craters. The
shape of the «hemispheres» is determined by the design of the nest bevels.

The trace pattern formed during non-emergency operational electric arc destruction of the
socket contact of the plug socket is formed only on its bevels, i.e. at the first stage of connection
with the plug pin (Fig. 2. a). The thin-walled design of the socket contact in general and the bevels
in particular causes a greater degree of destruction than the pin contact of the plug.

The degree of destruction of the considered contacts depends on the discharge power and the
number of inclusions accompanied by discharges.

Summarizing the above, the following conclusions can be drawn:

1. When examining plug-type contact nodes, special attention should be paid to the working
contact surfaces (areas of operational contact), where the LTR trace pattern is potentially formed,

2. Detected local electric arc failures only on the conical (or rounded) parts of the pins of the
plugs and / or only on the bevels of the socket contacts of the socket (if there are none in the areas
of working contact) are specific traces of the operation of a certain type of electrical equipment and
cannot be qualified as traces of the LTR;

3. Taking into account the shown feature of operation of ubiquitous equipment with
switching power supplies in the course of laboratory research of the corresponding material objects,
as a result, it is possible to increase the accuracy of conclusions when investigating the cause of the fire.
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INSTRUMENTAL METHODS IN MODERN MEDICINE
FIRE AND TECHNICAL EXPERTISE.
3. THERMAL ANALYSIS

I.D. Cheshko; M.Yu. Printseva; O.V. Lobatova.
Saint-Petersburg university of State fire service of EMERCOM of Russia

The possibility of using the method of thermal analysis in fire-technical expertise is considered.
Particular problems are presented that can be solved using thermal analysis in the study and examination
of fires. The article provides examples of the use of thermal analysis in the investigation of real fires.

Keywords: thermal analysis, thermoanalytical curves, fire-technical expertise, research objects,
combustible substance

Thermal analysis (TA) is a kind of physicochemical analysis, which is based on the
registration of thermal effects of transformations occurring in the sample under study when exposed
to temperature. Thermal analysis includes: thermogravimetric analysis (TGA), which records the
change in sample mass depending on temperature; differential thermal analysis (DTA), which
consists in heating or cooling the sample at a certain rate and recording the time dependence of the
temperature difference between the test sample and the reference sample; differential scanning
calorimetry (DSC), a method in which the difference between the heat flow rate in a sample and the
heat flow rate in a standard (standard sample) is recorded as a function of temperature and / or time;
thermomechanical analysis (TMA); dynamic mechanical analysis (DMA); dilatometry (DIL) and
dielectric analysis (DA). It has been repeatedly proposed to use thermal analysis to solve some
particular problems arising during fire-technical expertise, as well as in the course of applied
research in the field of fire safety [1-8].

In article [1] it is shown that by the method of synchronous thermal analysis it is possible
to establish both the type of paintwork and the degree of its thermal damage, as well as to identify
the painted objects by the residues contained in the paint.

Thermal analysis can be successfully used in the study of flame retardants in order to assess
the effectiveness of means of reducing the flammability of polymer compositions at the stage
of technological development of formulations, the possible search for optimal structures
of composite polymer materials based on the use of experimental planning methods [2], studying
the mechanism of fire retardant action of fire retardants, and also assessing the possibility of using
new substances as fire retardants for wood [3].

In addition, thermal analysis can be used in the study of inorganic building materials
(gypsum, cement stone) and wood when conducting fire-technical research. In works [4, 12],
it is shown how methods of thermal analysis can be used to determine the degree of temperature
exposure and the temperature-time regime of heating gypsum removed from the fire site. The
degree of thermal damage to materials based on cement stone can be determined from the TG
curves and the magnitude of the total thermal effect of the entire process [5, 6]. The determination
of the tendency to spontaneous combustion of coniferous wood and the terms of safe operation
of wood (5-7 years for conifers and 4 years for oak) by the TA method are shown by the authors
in the article [7]. Thermal studies of wood samples (birch and aspen), as well as coal (wood and
stone) and anthracite have shown that the heat of combustion, rate of thermal decomposition,
weight loss and ash residue can be used to determine not only the type of fuel used in the furnace,
but also to draw a conclusion about the possibility of overheating of furnace installations [8].

The results obtained by the method of thermal analysis can also be used in the production
of a fire-technical expertise in order to establish the cause of a fire in a vehicle. For example, when
studying thermal damage to the friction bases of brake pads, determine their heating temperature
during operation and the degree of damage [9].
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The legal and technical aspects of the application of thermal analysis in forensic fire-
technical expertise are discussed in detail in [10].

In practice, employees of test fire laboratories mainly use this method to identify substances
(materials) and fire protection means in order to identify compliance with certain requirements [11].
The study of the substance is carried out by comparison with the thermogram of the reference
material. When comparing them, first of all, they are guided by the external similarity
of thermograms. Attention is also drawn to the proximity of the temperatures of thermal effects and
the ratio of the sizes of their areas. The effectiveness of such a comparison is achieved only when
the curves are recorded under the same conditions, i.e. at the same heating rates, sample masses, etc.

In works [12, 13], using specific examples, the possibilities of using thermal analysis in fire-
technical expertise are shown.

One of the tasks that can be solved by the method of thermal analysis is the differentiation
of combustible and non-combustible substances and materials. It is known that combustion of solid
organic substances is accompanied by thermal decomposition with the release of flammable
volatiles, which, after reaching a certain concentration.
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Fig.1. Thermoanalytical curves presented for the study of an object from the lamp body
(heating rate 20 °C / min)

The presence of an endothermic peak (endoeffect) of glass transition and polymer melting
confirmed its ability to pass into a plastic state (leak).

In fig. 2, the endothermic peak on the DSC curve at 145 °C refers to the glass transition
temperature of the polymer, and the endothermic peak in the range of 243-246 °C (Fig. 3) refers
to the polymer melting process. The presence of extrema (glass transition and melting temperatures)
on the thermoanalytical curves of the sample made it possible to attribute it to thermoplastic
polymers and, accordingly, indicated the ability of this polymer to melt and flow upon heating.
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Fig. 3. TG and DSC curves presented for the study of the object from the luminaire body
(the heating rate to a temperature of 225 °C was 40 °C/min, an isotherm of 5 min
at a temperature of 225, the heating rate from 225 °C to 400 °C was 20 °C/min)
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Thus, it was shown by thermal analysis that the material of the luminaire is capable
of transforming into a plastic state and burning.

As shown by the example of the fire described above, using the DTA and DSC method, one
can not only classify a material as combustible or non-combustible, but also study the melting
process of polymers, which is one of the criteria for polymer identification.

Determining the melting point of an unknown polymer material can be useful in expert fire
investigations in several cases:

1. The presence of the melting stage on the thermoanalytical curve indicates that the material
belongs to the category of thermoplastics, which is necessary to assess its possible behavior during a fire.

2. The melting point of a polymer is a physical characteristic that, when combined with
other data on a polymer, helps to establish its chemical nature.

3. Determination of the melting point of the polymer makes it possible to establish the
critical temperature limit, upon reaching which it is possible for the polymer material to run off with
the formation of secondary combustion centers, the occurrence of a short circuit in electric wires
when the insulation melts, etc.

The assignment of a polymer material to thermosetting plastics is possible due to the
absence of the endothermic effect of melting up to 300 ° C on the thermoanalytical curve. Thermal
decomposition of such polymers occurs with the formation of a porous coke residue.

In addition, in expert practice, the determination of the melting point of an unknown metal
(alloy), an agglomerate found at the site of a fire, foreign fusion on wires, contact nodes, steel parts,
etc. objects can be used to establish the chemical nature of a given metal (deposition). This
is especially important if the expert does not have the ability to conduct elemental microanalysis.

It is desirable to carry out thermal analysis of metals and alloys in an inert gas atmosphere,
because the oxidation process of the metal (alloy) can level the manifestations of the melting
process on the thermoanalytical curves. When conducting thermal studies of metals, as well as any
investigated substances, it is necessary to remember about the compatibility of the metal (substance)
and the material of the crucible, so that their interaction does not occur during the analysis [12].

Quite often, within the framework of a fire-technical expertise, it is necessary to resolve
issues about the presence (or absence) of fire-retardant treatment of certain materials (structures).
This does not require (and often impossible) to determine the quality of processing. Most often this
applies to the fire-retardant treatment of metal structures, wood, fabrics, as well as polymeric
materials with fire retardant additives introduced at the stage of their production.

To detect the presence of fire retardants, thermal analysis is carried out in an air atmosphere
(with or without forced blowing) of the object of study itself, as well as, if possible, a reference
sample — the same material, but without the expected fire-retardant treatment.

Below, on the example of an examination, where the expert was asked the question: «Are
there any components of a fire retardant on the presented objects, removed from the building
structures in the attic of the railway station building?» it is shown how the thermoanalytical curves
can be used to conclude about the presence or absence of fire retardant treatment on the material,
in particular on wood.

In order to answer this question, the presented objects were investigated by the method
of thermal analysis (thermogravimetric analysis system Perkin-Elmer Diamond TG / DTA), while
comparing the thermoanalytical curves by characteristic parameters (mass loss temperature at 20 %,
maximum DTA peaks, temperature rates of weight loss and weight loss of wood at 500 °C).

TG and DTA curves of pure wood and objects of wood chips NeNe 1-12 submitted for study
are shown in Fig. 4-7.

According to the appearance of thermoanalytical curves, the objects under study can
be divided into three groups: clean wood, objects of wood chips NeNe 1-4 (Fig. 4, 6) and objects
of wood chips NeNe 5-12 (Fig. 5, 7).
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Fig. 5. TG curves of objects of wood chips NeNe 5-12 and pure wood:
1 —object Nel2; 2 —object Ne 5; 3 —object Ne 9; 4 —object Ne 11; 5— object Ne 10;
6 —object Ne 6, 7 - object Ne 8, 8 —object Ne7, 9 — clean wood

Table 1 shows the thermal characteristics of pure wood and objects of wood chips
NoNe 1-12.
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Table 1. Thermal characteristics of clean wood and objects of wood chips NeNe 1-12

Object tevrxglegrgmsz t Welgai][t loss En dothelcrgic effect, Exothergrgc effect,

20 %, °C 500°C, % 1 step 2 step
Nel 290 95,0 - 338 445
No2 261 94,0 - 338 480
Ne3 272 97,0 - 370 450
Neq 295 98,0 - 330 440
No5 244 76,0 180 363 486
Ne6 239 82,0 184 340 480
Ne7 238 83,0 183 338 477
No8 245 86,0 146 343 470
Ne9 237 80,0 188 347 489
Nel0 250 86,0 181 348 486
Nell 247 82,0 180 340 471
Nel2 239 70,0 187 355 470
Clean wood 300 99,7 - 353 475

As seen from Fig. 4 and tab. 1 dynamics of weight loss when heating clean wood and objects
of wood chips NeNe 1-4 are approximately the same. Intensive decomposition (weight loss 20 %)
begins at a temperature of about 300 °C. The weight loss when heated to 500 °C for objects
NeNe 1-4 and clean wood also differs insignificantly and amounts to about 5 %.

When comparing the TG curves of objects NeNe 5-12 with the TG curves of pure wood,
it can be seen that the dynamics of weight loss is different (Fig. 5, Table 1). Intensive
decomposition (weight loss 20 %) for objects NeNe 5-12 begins at temperatures 50-60 °C lower
than that of pure wood. In addition, the weight loss when heated to 500 °C for objects NeNe 5-12
is less than that of pure wood by 15-30 % (Table 1). These changes in the thermoanalytical curves
may indicate the content of wood chips NeNe 5-12 in the objects, most likely, of a fire retardant
composition [10].

In fig. 6 and 7 show DTA-curves of pure wood and objects of wood chips NeNe 1-12.

On the DTA curves of objects NeNe 1-4 in the investigated temperature range, the presence
of two main exothermic peaks is noted (Fig. 6, Table 1). For these objects, the first exothermic peak
is in the region of 340-370 °C, for pure wood, the temperature of the first exothermic effect is 353 °C.
At this stage, intensive destruction and combustion of the main components of wood
(hemicellulose, cellulose, lignin) occurs in the air. The second exothermic peak for objects NeNe 1-4
is in the region of 440-480 °C, for pure wood the temperature of the second exothermic effect
is 475 °C. In this temperature range, the coal residue burns out [10].

On the DTA curves of objects NeNe 5-12 in the investigated temperature range, as well as in
pure wood, the presence of two main exothermic peaks (Fig. 7, Table 1) in the region of 340-370 °C
and in the region of 440-480 ° FROM. However, firstly, the area of exo-effects for objects NeNe 5-12
is less than that of pure wood, and secondly, in addition to exo-effects, on the DTA curves of these
objects, there is an endo-effect at a temperature of about 200 °C, associated with the decomposition
of the component, which absent in clean wood and in objects NeNe 1-4.

According to the results of the DTG curve (Table 2), you can also notice the differences
between clean wood and objects NeNe 5-12.

On the DTG curves for pure wood and samples NeNe 1-4, two extrema are observed (Table 2),
which have temperature boundaries: the first — 320-335 °C; the second — 400-445 °C.
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Temperatures of maximums (Tmax) of DTG-peaks for clean wood and objects NeNe 1-4 are similar
(Table 2).
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Fig. 7. DTA curves of objects of wood chips Ne 5-12 and pure wood:
1 - clean wood; 2 - object Ne 10; 3 - object Ne 8; 4 - object Ne 12;
5 - object Ne 5; 6 - object Ne 6; 7 - object Ne 7, 8 - object Ne 9, 9 - object Ne 11

On the DTG curves of objects NeNe 5-12, in addition to extrema in the region of 340-360 °C
and 470490 °C, there is an extremum in the region of 260-290 °C, which is most likely associated
with the decomposition of some component. The maximum rates of weight loss (Amax, cf.) for
extrema in the region of 340-360 °C and 470-490 °C for objects NeNe 5-12 are significantly lower
than for pure wood and objects NeNe 1-4.

93



Table 2. Temperatures of maxima (Tmax) 0f DTG peaks and maximum rates of weight 10Ss (A max, avg.)
for clean wood and objects of wood chips NeNel-12

First Second Third
extremum extremum extremum
Object
T C | Agoiie | TsoC | At | T | S
Nel - - 322 29,2 406 18,3
Ne 2 - - 328 11,4 445 20,2
Ne 3 - - 326 44 434 6
Ne 4 - - 324 27 410 85
Ne 5 263 10.1 324 3,7 494 4.8
Ne 6 263 12 320 4,3 494 44
Ne 7 260 10 321 3,7 494 4.8
Ne 8 270 9,6 329 3,7 470 6,37
Ne 9 287 8,6 330 4.7 512 47
Ne 10 290 10,8 329 8,7 485 53
No 11 266 9,9 325 3,9 490 51
No 12 267 9,1 - - 495 3,7
Clean wood - - 335 30 443 16

Thus, the following conclusions were drawn from the results presented above:

— Intensive decomposition of objects of wood chips NeNe 1-4 and clean wood begins
at a temperature of about 300 °C. In terms of weight loss when heated to 500 °C, objects NeNe 1-4
and clean wood also differ insignificantly and amount to 5 %. The areas of the maxima (Tmax)
of DTG-peaks for pure wood and samples NeNe 1-4 are approximately the same. Thus, judging
by the thermal characteristics, a sample of pure wood and objects of wood chips NeNe 1-4 are close
to each other, which means, most likely, objects No. 1-4 do not contain components that would
provide a noticeable fire retardant effect.

— Intensive decomposition of objects NeNe 5-12 is characterized by a lower-temperature
onset of destruction (by 50-60 °C) and an increase in coal yield (15-30 %). On the DTA curves
of objects NeNe 5-12, as well as on the DTA curves of pure wood, there are two main exothermic
peaks in the range of 340-370 °C and 440480 °C, however, the area of exothermic effects for
objects NeNe 5-12 is much smaller. than pure wood. In addition, the DTA curves of objects NeNe 5-12
show an endothermic effect at a temperature of about 200 °C, which is most likely associated with
the decomposition of any component that is absent in pure wood and, when the treated wood
is heated, reduces the temperature in the pyrolysis zone. On the DTG curves of samples NeNe 5-12,
in contrast to the DTG curve of pure wood, there is also an additional extremum in the region
of 260-290 °C. Thus, the sample of pure wood and objects NeNe 5-12 differ in thermal
characteristics from each other, and these differences indicate the content in objects NeNe 5-12
of a component that provides a certain fire-retardant effect.

Another problem that can be solved by the method of thermal analysis is the ability
to establish the belonging of an unknown substance to fire extinguishing compositions. In the case
when it is required to confirm, for example, that the fire extinguisher contains the extinguishing
agent, and not something else.
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Fire extinguishing compositions do not emit heat, like combustible substances in the
combustion process, but, on the contrary, absorb it due to the occurrence of endothermic reactions,
inhibition of combustion processes. According to the presence of endothermic effects on the
thermoanalytical curves, the possible belonging of the unknown substance to the fire extinguishing
compositions is established. There will be no exo-effects on the DTA or DSC curve.

A fire extinguisher OP-4 and a box with a fire extinguishing agent (OTV), presumably of the
PKhK brand, were presented for the study. The expert was asked the question: «Does the OTV
in the presented fire extinguisher correspond to the OTV sample of the PKhK brand?»

To answer this question, in addition to studies carried out by IR spectroscopy and ion
chromatography, thermal analysis of the investigated fire extinguishing agents (NETZSCH STA
449 F3 Jupiter TG / DSC synchronous thermal analysis device) was carried out. In fig. 7, it can
be seen that the DSC curves of the OTV from the fire extinguisher and the OTV from the box
(presumably of the PKhK brand) have endothermic effects and no exothermic ones, which confirms
that the investigated substances belong to fire extinguishing compositions [12]. However, the
endothermic temperatures of these compounds are different. So for the fire extinguishing agent
in the OP-4 fire extinguisher, the DSC curve has four endothermic peaks at temperatures of 186 °C,
258 °C, 355 °C and 513 °C, most likely related to the melting and decomposition of the components
that make up of this OTV. By means of IR spectroscopy and ion chromatography, it was found that
the composition of the fire extinguisher from the fire extinguisher is a substance containing
ammonium sulfate, ammonium phosphate and a silicon-oxygen compound. The above endothermic
effects are most likely related to the melting and decomposition points of ammonium sulfate and
phosphates.

On the DSC curve of OTV, presumably of the PKhK brand, there is only one endothermic
effect at a temperature of 761 °C. It is known from the literature that the main component of the fire
extinguishing composition of PCA is potassium chloride [14]. Potassium chloride has a melting
point of 776 °C [15]. Thus, this endothermic effect on the DSC curve can be attributed to the
melting point of potassium chloride (Fig. 8).
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Fig. 7. TG and DSC the curve of the extinguishing agent in the OP-4 fire extinguisher
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Fig. 8. TG and DSC fire extinguishing agent curve, presumably of the PKhK brand

Based on the results of thermal analysis, the kinetic parameters of the processes of thermal
(thermo-oxidative) destruction of a substance (material) can be calculated. These parameters
include the order of the reaction, the preexponential factor and the activation energy of the process.
Knowledge of these values may be needed for thermophysical and physicochemical calculations
carried out in the course of a fire-technical expertise (in particular, calculations of the conditions
of spontaneous combustion, calculations to assess the efficiency of fire protection systems, etc.).
By the value of the effective activation energy, it is possible to estimate the reactivity of a substance
in the processes of thermo-oxidative destruction, to compare various substances and materials
by this parameter.

In [16], the dynamics of combustion propagation was simulated when evaluating the
efficiency of an automatic fire alarm installation using two methods for modeling the propagation
of a combustion front: a method that includes the use of thermal analysis and a method based
on generalized reference data on the values of the linear velocity of front propagation burning.
When describing the modeling method using thermal analysis, it is shown in detail how the TA
method can be used to calculate such kinetic parameters of thermal oxidative destruction
as activation energy, reaction order, and preexponential factor.

Thus, on the given examples, it is shown in detail that the method of thermal analysis can
be rather successfully applied in fire-technical expertise, and also used as an additional method for
studying materials. It is indicated in what cases and how to conduct a study of objects removed
from the site of the fire by the method of thermal analysis.
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INSTRUMENTAL METHODS IN MODERN
FIRE AND TECHNICAL EXPERTISE.
4. X-RAY PHASE ANALYSIS

A.Yu. Pariyskaya; A.V. Mokryak.
Saint Petersburg university State fire service EMERCOM of Russia

The paper describes the possibilities of using X-ray phase analysis in fire-technical expertise.
Examples of practical solution of expert problems by the method of X-ray phase analysis are given. The
capabilities of an X-ray diffractometer in determining the phase composition of substances of unknown
origin, in detecting incendiary compositions during arson, in determining the temperature and duration of the
temperature effect of building materials, as well as other various tasks set during forensic fire-technical
examinations are shown.
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X-ray methods of analysis, which make it possible to determine the structure of a substance,
phase and elemental analysis, occupy one of the leading places in

a complex of instrumental methods used in forensic fire-technical expertise. At present,
a wide range of physicochemical methods is used in the study of SPTE objects. Particular attention
IS paid to those research methods that exclude destruction and even partial damage to the object.
These methods include X-ray methods of analysis: X-ray phase and X-ray fluorescence analysis,
as well as X-ray transmission introscopy and scanning electron microscopy [1-6].

X-ray phase analysis is the determination of the presence of phases in the test sample, their
identification and determination of the relative content of phases.

For the study of a substance by the method of X-ray phase analysis, a small amount
is required, which is not destroyed during the study.

When carrying out X-ray phase analysis, an X-ray diffractometer is used.

The X-ray diffractometer allows you to carry out X-ray phase analysis of polycrystalline
objects and the study of textures for solving a wide range of analytical and research problems.

The main purpose of the device is qualitative and quantitative analysis of crystalline phases,
determination of crystal sizes, phase characteristics.

X-ray phase analysis is used in the study of metal objects, minerals, inorganic and organic
compounds, etc.

X-ray phase analysis during forensic examinations is used to solve a number of problems.
The most common ones are listed below.

1. Detection of incendiary compounds used for arson

Arsons are one of the most common causes of fires. As a means of arson, in addition
to flammable and combustible liquids, the use of such means of arson as incendiary compounds
is increasing. These include formulations based on oxidants. Various chemical methods are
currently used to detect incendiary residues.

X-ray phase analysis is considered as one of the possible ways to establish the presence and
nature of incendiary mixture residues.

For a more accurate study, it is advisable to conduct a preliminary elemental analysis of the
composition of the samples.

In particular, XRF is used in the analysis after a fire of traces of unconventional combustion
initiators, called incendiary compounds and used for the purpose of arson.

2. Determination of the accompanying environmental conditions under which the
destruction of copper conductors occurred

The main attention has always been paid to the methods of investigating electrical objects
in the examination of fires. There are two main principles for establishing the involvement
of electrical devices in a fire:

— establishing the nature of the environment in the emergency mode zone of the electrical
installation;

— setting the heating temperature of parts or assemblies of electrical products at the time
of the occurrence of an emergency mode in them. Those. by examining the composition and
structure of metal or parts of an electrical device, you can get information indicating the conditions
in which the object was on fire [1].

This technique is intended for the study of copper wires and cables. The ratio of the
diffraction maxima of copper and copper (I) oxide in the zone immediately adjacent to the reflow
and in the zone lagging behind the reflow for a short distance is used as a criterion for
differentiating the primary and secondary SC.

At the site of the fire, openly laid wires with copper conductors of any cross section and
having reflow should be removed as material evidence (Fig. 1, 2). The length of the removed
conductors for research, if possible, should be at least 50 mm.
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Fig. 1. Sections of the copper conductor where diffractograms were taken
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Fig. 2. Reflow copper conductors selected for XPhF

To compare the content of copper (1) oxide in different parts of the copper conductor, the
coefficient «k» is used:

_ 1(Cu,0),/1(Cu),
~ 1(Cu,0), /1(Cu),

IT With a value of k > 2, it is concluded that the reflow was formed as a result of a short circuit
in the conditions «before the firex», the so-called «primary short circuity.

With a value of k < 0.5, it is concluded that the reflow was formed as a result of a short
circuit during a fire, the so-called «secondary short circuit».

With a value of k between 0,5 and 2,0, it is concluded that it is impossible to differentiate
the conditions for the formation of reflow by this method.

In 2018, there was a fire that resulted in the death of people. When working out possible
versions of its occurrence, the following question was posed:

- If there are signs of a short circuit, then under what conditions did they arise (before the
fire or during the fire)?

To answer this question, an X-ray phase analysis of copper wires taken from the fire was
carried out.

According to the results of the study, diffraction patterns of the investigated conductors were
obtained (Fig. 3, 4).
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Table 1. The results of processing the diffraction patterns of sample Ne 1

Plat A Plat B
| Cu,Of | Cu,O/
I Cu | Cu,O | Cu I Cu | Cu,O | Cu K
1949 250 0,13 583 177 0,30 0,4

Table 2. The results of processing the diffraction patterns of sample Ne 2

Plat A Plat B
| Cu,O/ | Cu,Of
I Cu | Cu,O | Cu I Cu | Cu,O | Cu K
300 198 0,66 554 338 0,61 1,1

The coefficient «k» for sample Ne 1 is equal to 0,4, which is less than 0,5, thus, it can
be concluded that electric arc reflows have signs of a «secondary» short circuit, i.e. that occurred
during a fire, when a live conductor was exposed to the heat of the fire (table 1).

The coefficient «k» for sample Ne 2 is 1,1. This value falls between 0,5 and 2,0. Thus,
it is impossible to differentiate the conditions for the formation of reflow by this method (table 2).

3. Investigation of the scale of steel structures to determine the approximate temperature and
duration of temperature exposure

Steel structures and products are widespread in industry and everyday life and often become
objects to be examined when identifying a fire source. The method for determining the conditions
of thermal effect on a steel structure during high-temperature heating during a fire was developed
at VNIIPO in the 80s of the last century.

This technique makes it possible to identify zones of thermal damage at the site of a fire,
as well as the approximate heating temperature of the structure and the duration of heating in certain
fire zones.

The main limitation of this method lies only in the fact that a noticeable scale layer that can
be investigated is formed on steel at a temperature of 700 °C and above, the method can only
be used for investigating relatively high-temperature zones.

The phase composition of the scale is a function of temperature and does not depend on the
heating duration. Dross thickness is a function of temperature and heating time.

Having determined the thickness of the scale and its composition, it is possible to determine
the temperatures and duration of heating of the structure at the point of sampling of the scale.

4. Determination of the temperature and duration of the temperature effect of building
materials (gypsum, cement and concrete mortars, bricks, etc.)

Artificial stone materials are widely used in modern construction of buildings and structures.
The most common building materials can be divided into two large groups, obtained by firing and
non-firing methods.

X-ray phase analysis can be used to record changes that occur during a fire with non-fired
inorganic stone materials. In this case, one of the distinguishing features of XRF methods is the
ability to study materials in areas of severe thermal destruction, where there are macrocracks,
cement stone chipping, etc. defects. As practice shows, it is these zones that are of interest when
searching for a fire source [1, 7].

5. Determination of the phase composition of other substances and materials of both known
and unknown origin, in order to determine and clarify their composition and the purpose for which
they are used.

As a result of a fire in a residential building, people died. One of the versions of the cause
of the fire was the presence of bags with calcium carbide in the basement of the house. Calcium
carbide is a hygroscopic substance. When calcium carbide interacts with water, a chemical reaction
occurs with a violent release of acetylene and a large amount of heat.
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The experts were tasked with determining the presence of calcium hydroxide in soil samples
taken from the basement, formed, as mentioned above, during the interaction of calcium carbide
with water. The study was carried out by methods of X-ray phase analysis, elemental analysis,

infrared spectroscopy, etc.
According to the results of X-ray phase analysis, the diffraction patterns of the presented

samples were obtained and decoded..
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Fig. 5. Diffraction pattern of the sample presented for research
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This sample contains two main phases. The green line shows the main analytical lines
of calcium oxide and the blue line shows the main analytical lines of calcium carbonate (Fig 5).

The results of the study carried out by the method of IR spectroscopy also showed that this
sample is calcium hydroxide with a slight admixture of calcium carbonate.

A sample was presented for the study — a powder removed from the surface of the damaged
air conditioner. This powder has caused the air conditioners to malfunction. It was necessary
to establish the phase composition of this powder in order to establish its appearance on the surface
of air conditioners.

Particles in the form of crystals were thoroughly ground in an agate mortar to a powdery
state, passing through a sieve with a mesh size of 100 um. The resulting powder was placed
in a cuvette, previously lubricated with petroleum jelly, to hold the sample.

As a result of X-ray photography, diffraction patterns of the samples under study were
obtained (Fig. 6) and their interpretation was carried out..
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Fig. 6. Diffraction pattern of the powder submitted for research

All decoding results are presented in Table 3.

Table 3. Results of decodingthe diffractogram

Angle Angle Int_erplanar Intensity Intended
20, degree 0, degree distance labc phase
dm, A
31,89 15,95 2,81 100 NaCl
45,63 22,82 1,98 55 NaCl
56,87 28,44 1,61 15 NaCl
23,25 11,62 3,84 18 Na,SO,
27,98 13,99 3,18 51 Na,SO,
29,17 14,58 3,06 47 Na,SO,
34,01 17,00 2,63 48 Na,SO,
40,22 20,11 2,24 40 Na,CO,
44,73 23,36 2,02 14 Na,CO,
45,63 22,81 1.98 40 Na,CO,
52,80 26,40 1.73 25 Na,CO,
58,11 29,05 1,58 20 Na,CO,
34,86 17,43 2,57 48 NaHCO,
40,22 20,11 2,24 16 NaHCO,
44,73 23.36 2,02 16 NaHCO,

According to [2], it can be said with sufficient confidence that a certain phase is present

in the substance under study if at least 3 peaks of one phase are detected in the diffractogram.
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Based on the results of decoding the diffractogram (Figure 6), the presence of the following
phases was established: sodium chloride (3 peaks), sodium sulfate (4 peaks), sodium carbonate
(5 peaks) and sodium bicarbonate (3 peaks).

The outbreak of a fire in the warehouse could be causally related to the gas-cutting work.
It was necessary to determine whether the black metal fragments found during the inspection of the
fire could have formed during the gas cutting of the presented pipe fragments? To answer this
question, an X-ray phase analysis of the presented objects was carried out..

As a result of X-ray photography, diffraction patterns of the samples under study were
obtained (Fig. 7, 8) and their interpretation was carried out. All measurement results were entered
in tables 4, 5.
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Fig. 7. Diffraction pattern of particles from paper packaging Ne 1

Table 4. The results of decoding the diffraction pattern of particles in the form of flakes from paper
packaging Ne 1

Jode | avge |G| Y e e
' ' d/n, A
34,80 17,40 2,58 900 magnetite (Fe304)
35,92 17,96 2,55 700 hematite (Fe203)
41,46 20,73 2,18 500 wustite (FeO)
42,36 21,18 2,14 250 magnetite (Fe304)
29,46 14,73 3,04 250 magnetite (Fe304)
32,58 16,29 2,74 200 hematite (Fe203)
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Table 5. The results of decoding the diffraction pattern of particles in the form of flakes from
paper packaging Ne 2

20, degree | 0. degree | cisancedin A | lage | 'Mended phse
34,86 17,43 2,57 900 magnetite (Fe304)
35,06 17,53 2,55 800 hematite (Fe203)
41,63 20,81 2,16 600 wustite (FeO)
35,74 17,87 2,51 300 wustite (FeO)
42,58 21,29 2,12 300 magnetite (Fe304)
29,48 14,74 3,02 280 magnetite (Fe304)
32,65 16,32 2,74 250 hematite (Fe203)

The diffraction patterns of particles from both paper packages contain all the main phases
that make up the scale, i.e. magnetite, hematite, wustite. Based on this, it can be concluded that
particles in the form of flakes are scale — an oxide formed on steel when heated to temperatures
of 700 °C and above.

From the point of view of conducting fire and technical expertise, the key feature of X-ray
phase analysis is the fact that this method excludes destruction and even partial damage to the
object of study.

The above examples reflect the possibilities of using X-ray phase analysis to solve particular
expert problems of forensic fire-technical expertise.
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LIFE SAFETY

THE SPECIALTY IN CONSIDERATION OF THE HEAT
EMISSION DURING THE HOUSE FIRE

A.U. Labinskiy.
Saint-Petersburg university of State fire service of EMERCOM of Russia

This article presents the problem of the specialty in consideration of the heat emission during the
house fire. The process of the heat emission parameters changing to realize in form the mathematical model.
Execute the valuation of influence heat shields a heat flow reduction. Calculations showed the 3D Graphic
of a dependence heat stream from geometrical and thermodynamic parameters.

Keywords: heat emission, mathematical model, heat flow, heat shield

Thermodynamics and heat transfer in firefighting are considered in relation to solving
specific problems of ensuring fire protection of objects and safety of people in fires. Indoor fires are
considered thermodynamic processes in an open thermodynamic system. In case of fires, heat
radiation (radiant heat transfer) from heated surfaces presents a risk of ignition of materials.

«Heat exchange by radiation is associated with the processes of emission, transfer and
absorption of radiant energy» [1]. Radiant heat transfer is the process of transferring energy in space
using electromagnetic waves. The body, due to its internal energy, can emit electromagnetic waves,
which are partially absorbed by the surrounding bodies, in which the energy of electromagnetic
waves is converted into the internal energy of the body.

Radiation incident on a body is partially absorbed by it; part of the radiation is reflected or
passes through the body. Let us designate @, — the power of the incident radiation flux, W;
® r — the power of the reflected radiation flux, W; @ ,, — the power of the absorbed radiation flux, W;
@, — the power of the stream passing through the body, W. Then the reflection coefficient
p = Drer/ Dy, the absorption coefficient o = Dpo/Dg, the transmittance 1= Dy, /Dy.

According to the law of conservation of energy: @ + @py + Ppr = g OF p+ o + T = 1.
A body for which p =0, o= 1, T = 0 is called an absolutely black body.

Mathematical model of radiant heat transfer

The radiation power P [W] emitted by a heated body is proportional to the area of the
emitted body F (m?) and the fourth power of the body temperature T (K). According to the Stefan-
Boltzmann law:

P = o*e*F*T*,

where 6= 5,67 * 10®, W/m?/K"“- is the Stefan-Boltzmann constant, € — is the emissivity of the body.
The reference book [2] indicates the emissivity of various bodies: polished copper &= 0,03;
polished aluminum &= 0,05; galvanized steel = 0,25; polished iron € = 0,3; oil paint e= 0,78; only
e=0,91; plaster e= 0,91; brickwork & = 0,93; glass &= 0,94; asbestos paper (cardboard) €= 0,94 (0,96).
The calculation of safe distances between the emitting and absorbing bodies, separated
by a non-absorbing medium, can be performed on the basis of the radiant heat transfer equation
(Stefan-Boltzmann law) [1]:
q = &np*co*[(T/100)* - (T,/100)*T*P,
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Here &,, — is the reduced emissivity; o = 5,7 (W/m?/K*® — is the emissivity of an absolutely black
body, g (W/m? — is the heat flux density for a body that absorbs radiation, T; and Tg (K) —
temperature of the emitting surface and the permissible temperature of the absorbing body,
Y —is the irradiance coefficient.

For two parallel surfaces of width B, spaced from each other at a distance H, the irradiance
coefficient is determined by the formula [1]:

W =+ [ 1+ (H/B)?] — H/B.

The dependence ¥ = f (H / B) is shown in Fig. 1:

Y = f(H/B)
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Fig. 1. Irradiance factor dependence ¥ = f(H/B)

Thermal radiation from surfaces of heating, technological and other installations heated
to high temperatures can pose a danger of ignition of combustible materials and harmful radiation
of people. To prevent this danger, combustible materials and people should be kept at a safe
distance from radiating surfaces [1].

Let us designate the value (T;/100)* — (T4/100)* = dT and determine the dependence dT = f(5),
where 6 = Ti— Ty4. Dependence graph dT = f(5) in Fig. 2:
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Fig. 2. Dependency graph dT = f(8)
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The critical heat flux density during irradiation for 3 minutes (short-term exposure) and 15 min
(long-term exposure) for some bodies is [1]:

— painted wood: gcr = 27000/17500, W/m?;

— rough wood: gcr = 20500/13000, W/m?;

— rubber: ge = 23000/15000, W/m?;

— cotton fiber: e, = 11000/7500, W/m?;

— human skin: ger = 1120/560, W/m?.

Consider a system of two bodies with large radiating areas in comparison with the distance
between them. The reduced emissivity for the system can be estimated by the formula [1]:

enp = 1/(1/e1) + (Lep) — 1).

In such a system, the heat flux density q for a body absorbing energy, at a given reduced
emissivity e, depends on two parameters — the irradiance coefficient ¥ and the value dT: q = f (\, dT).
Since the values ¥, H / B, dT and & are presented at different scales, they must be scaled
by converting them to the range from 0 to 1 using the formula:
Xo1= (X - Xmin)/(xmax—xmin)-
As a result of scaling, graphs of the dependences Wy = f(H/B) v and dT = f (6v), presented
in Fig. 3, 4.
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Next, the dependence was calculated dT*W = f(Xy), roe Xm €[0,1].
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Fig. 5. Addiction dT*¥ = f(Xu), rae Xw €[0,1]

A three-dimensional graph of the dependence (dT*¥)uv = f (Xm, Ywm), Where Xy € (H/B)wm

and Y e (6m), built in the Graph3D program, is shown in Fig. 6:

PH 3D Graphic Z = f (X, Y) uan ¥ = f [ X1, X2)

Help ‘ Test Surfﬁl::e| Data Ll:lﬁd| Log View‘

Clear | Restore ‘ Exit |

Fig. 6. Dependency graph (dT*¥)y = f(Xm,Ym)

The graph shows that an increase in the distance between the emitting and absorbing radiant
energy plates leads to a decrease in the resulting heat flux to a certain limit, more than which
an increase in the specified distance does not significantly affect the resulting heat flux. Heat shields
serve as an additional means of reducing heat flow.

The heat transfer scheme between bodies separated by a heat shield is shown in Fig. 7:
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Fig. 7. System diagram with a heat shield

Thermal screens are understood as devices placed between the emitting and irradiated
surfaces. Screens serve to weaken the resulting heat flow [1]. The screens are made of materials
with high reflectivity and thermal conductivity (polished thin sheets of aluminum, copper,
galvanized iron, etc.). As a result of reflection of radiation by the screens in the opposite direction,
the value of the resulting radiation flux behind the screens decreases in accordance with the number
of screens.

For a system consisting of two bodies and a screen between them we have a system
of equations:

01 = &1% ¢ * [(T2/100)* — (T,/100)"]; g2 = &2* co * [(T-/100)* — (T2/100)"].

For the stationary mode q; = ¢, and for the case &; = ¢, = ¢, the screen temperature can
be determined by the formula:

(T,/100)* = 0,5*[(T1/100)* + (T2/100)*].

Substituting this value into the system of equations, we obtain the density of the resulting flux:
Oi2s = 0,5% & * ¢, * [(T1/100)* — (T/100)*], Br/m°.

Thus, when one screen is installed, the radiation density is halved. When using n screens, the
flux density g (W/m?) of the resulting radiation decreases (n + 1) times.

Conclusion:

In case of fires, radiant heat transfer from heated surfaces poses a material ignition hazard.
With regard to accounting for radiant heat transfer in firefighting, the influence of the temperature
difference and the distance between the emitting and absorbing bodies on the resulting heat flux
is considered. An increase in the distance between bodies emitting and absorbing radiant energy
leads to a decrease in the resulting heat flux to a certain limit, more than which an increase in the

specified distance does not significantly affect the resulting heat flux. Heat shields serve
as an additional means of reducing heat flow.
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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 — Doctor of Technical Sciences, Docent General-the Major of internal service
Gavkalyk Bogdan Vasilyevich.

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 rescue.

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;

— 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;

114



— 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.

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 (ICDQO) 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
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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 1000 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 Plusy, «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. 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.
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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 Russia; 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 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 Emercom», «The best club», «The best
museum» and also musical competition of firefighters and rescuers «Melodies of sensitive hearts.

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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