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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,
HayaJbHUK OTIEJIEHUS — IJIaBHbI PENAKTOpP PENAKIMOHHOTO OTHAEJEHUS PEAAKLIMOHHOIO OTIelNa
[lenTpa opranu3annu HAy4YHO-HUCCIEIOBATEIBCKOW U PETAKIUOHHON IESITENBHOCTH.

YsieHbl peaKIIHOHHON KOJIIeTHH:

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

Maiiop BHyTpeHHeW ciyxk0bl MabpHuukmii Cepreit BiaagumupoBud, npenojaBarenb
Kadeapbl HaA30PHOM 1A TENBHOCTH;

Maifop BHyTpeHHe# ciyxObl I'alinykeBuu Anexkcanap EBreHbeBuu, cTapimuii HHXeHep-
nporpaMMucT LleHTpa HHPOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

KaHIUAAT TEXHUYECKUMX HayK, AoueHT Ky3pMuH AnexkcaHap AJiekceeBHY, JOLEHT
kadenpel MexaHuku CankT-IlerepOyprckoro rocynapcTBEHHOI'O TEXHOJOTMUECKOTO WHCTUTYTA
(TEXHOJIOTUYECKOTO YHUBEPCUTETA);

noktop TexHuyeckux Hayk Ilerpa TamoBuu, nmpocdeccop Boiciiell TeXHUYECKON MIKOJIBI
Hosu Cap (Pecniy6nuka CepOus);

JToKTOp Hayk XBaWoyHr Kum, NOIEHT oTaena moxapHOH Oe30MacHOCTH YHHMBEpPCUTETa
Kronrun (Pecniydnuka Kopes);

KaHauaar TexHudyeckux Hayk Haspoukmit Oger /IMuTpmeBHMY, HadaJbHUK OTJENa
HayuHo-HccnenoBaTenbckoro MHCTUTYTa TOXapHOW Oe30macHOCTH M MpoOsIeM uYpe3BhIYalHBIX
cutyanuit (Pecniyonuka benapycs);

JIOKTOpP IOPUIMUYECKUX HayK, JIOLIEHT IMOJIKOBHUK BHYTpEHHEW ciykObl MenBeaeBa AHHa
AJleKcaHIPOBHA, HauaIbHUK LleHTpa MexlyHapOAHON IESITEIbHOCTH U HHPOPMAIIMOHHOM MOJIMTHKHY,

KaHIUAAaT TEXHUYECKUX HayK, JOLEHT MOJKOBHUK BHYTpeHHeH ciyxObl beabmmua FOaus
HuxosaeBna, HayanbHUK Kadeapbl KPUMUHATUCTUKHU U HHKEHEPHO-TEXHUUECKHUX IKCIEPTHU3.

Cexkperapb KOJLIeTHU:

KanmuTaH BHYTpeHHeW cayxObi MamenoBa Jlniams HwukosiaeBHA, OTBETCTBEHHBIN
CEeKpeTapb PENAKIMOHHOIO OTHAEJICHUS PENAKIMOHHOro otaena lleHTpa opraHu3anuu Hay4HO-
HCCIIEIOBATENILCKON U PEJaKIMOHHON AEATEIIbHOCTH.
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HAZIBOPHASA JEATEJIBHOCTD

VIK 614.849

IOOEKTUBHOCTD AEATEJIBHOCTHU HA/I3OPHbBIX OPI'AHOB

N.A. bapoamun;
0O.C. IOHnoBa, KAaHAUAAT NMEAATOTHYECKUX HAYK, TOLEHT.
Cankr-llerepOyprckuii yausepcurer I'TIC MUC Poccun

OmnpeneneHsl TMOHATHAS «PE3YIBTATHBHOCTEY U «3((EKTUBHOCTE» B paboTe OpraHOB HAA30PHOM
JACATCIBbHOCTU. HpI/IBeI[eHI)I HOPMATHUBHBIC JOKYMCHTBI, OIPCACIAOIHNE ACATCIBbHOCTh T'OCYAApPCTBCHHBIX
HaJ30pHBIX OpraHoB. IlojaraeTcs, 4To OICHKA PE3yIBTaTUBHOCTA MOXET CIIY)KHTh 0a30¥ JUIS YIy4IICHUS
(hYHKIIMOHUPOBAHUS HAA30PHOU NEATENBHOCTH, a Takke d(D(PEKTHBHBIX KAJAPOBBIX PEIICHUH, HAIETCHHBIX
Ha TIOBBIICHHE MPOPECCHOHANN3MA COTPYAHUKOB OPTraHOB [ OCyIapcTBEHHOTO MOXKapHOTO Han3opa
(henepaibHOM poTUBONIOKApHOH CiTy>k061 MUC Poccuu.

Kurouesvie cnosa: >pPeKTHBHOCTH, Pe3yNbTATHBHOCTH, T'OCYNAPCTBEHHBIH IMOKapHBINA HAI30p,
OIIEHKA

«Pe3ynpTaTUBHOCTE» U «3(PPEKTUBHOCTHY — 3TO TOCTATOYHO MHOT'0ACIIEKTHBIE KATETOPHUH.

Eciu paccmarpuBaTh pe3yibTaTUBHOCTh B YIpPaBIEHHWH, TO OHa IPEACTaBIsSET COOOH,
MPEKIE BCEro, CIOCOOHOCTh CHUCTEMBI YIpaBieHHUS O0eCrneuYuTh JAOCTH)KEHHE KOHEUHBIX
pe3yJIbTaTOB, KOTOPbIE JOJDKHBI COOTBETCTBOBATh IIOCTABJICHHOW LEAM M yJOBIIETBOPSTH
KOHKpETHBIE MOTpeOHOCTH. B KauecTBe cyObeKkTa MOTYT BBICTYIATh KaK IOCYIapCcTBO, OOIIECTBO,
TaK U 4eJIOBEK.

VYrpaBieHue MOKHO CUMTATh Pe3yJIbTaTUBHBIM, B TOM CIIy4ae, €ClIu:

— IOCTUTHYTHI KOHEUHBIE PE3YJIbTAThI [0 peain3aly ee oOIIel e,

— IOCTHKEHHE KOHKPETHBIX PE3YJILTATOB COOTBETCTBYET YPOBHIO YIOBIETBOPEHUSI IOTPEOHOCTH;

— €CTh MOTEHLIMAJIbHAs NOTPEOHOCTh B pe3yibTaTax JESTENbHOCTH OpPraHU3alMM, KOTOpas
MOXKET CIY>KUTh OCHOBaHHEM s (OPMHpPOBAHHS HOBOW IE€NH, YTO CTUMYIUPYET pPOCT
YCTOMYHUBOTO PA3BUTHUS OpTraHU3AIIH.

KauecTBeHHass W KOJMYECTBEHHAss OLEHKA pEe3YyJbTaTUBHOCTH TIO3BOJIAET BBIIBUTH
BO3MOXKHOCTH M OCHOBHBIC HAINpABICHUS PA3BUTHS OpTaHHU3allid. AHAJIW3 OLEHKH TMO3BOJISIET
BBISIBUTH HOBBIE MOTPEOHOCTH (MM pACHIMpPEHHUE YK€ HUMEIOMIMXCA MOTPEOHOCTEH), MO3BOSIET
BBISIBUTH CHJIbHBIE U C1a0ble CTOPOHBI, 1a€T CTUMYJI K COBEPIIEHCTBOBAHUIO YIIPABJICHHUS.

WNuorma myTaroT MOHATUSA «PE3YIbTATUBHOCTH» U <«d()PPEKTUBHOCTH», OJHAKO TOHSATHE
«3hdexTuBHOCTE»Y HamHOro mupe. HeobXxoauMo OTMETUTh, UYTO MOJIYYEHHBIH pe3yabTaT MOXKET
ObiTb He HhdexTuBeH. IDPEKTUBHOCTH BKIOYAET B C€e0S HE TOJBKO Pe3yJbTaTUBHOCTD
JEeSTeNbHOCTH, HO W SKOHOMHYECKYIO COCTABISAIOIIYIO. D(PPEKTUBHOCTH — ITO OMPECIICHHBIH
YPOBEHb COLUAIBHO-D)KOHOMHYECKOM pEe3ylIbTaTUBHOCTH, COIOCTABISIEMbI C MOTPaAaueHHBIMU
Ha ero JOCTHKEHHE CUJIaMH U CPeACTBaMH. DKOHOMUYECKUH CMBICT 3P PEKTUBHOCTH 3aKII0YaeTCs,
KakK MMpaBWJIo, B 00ecreueHNN HaubOoIbIIero 5JKOHOMUYECKOTo 3 peKTa Mpu UMEIOIIUXCs pecypcax
(3aTparax). CouuanbHBIA CMBICI, B CBOIO O4YEpE/b, 3aKIOYaeTcs B 00ECIeYeHHH HauOOJBIIETro
conurabHOTO 3(PdeKTa Mpu ONMpeaeIeHHBIX pecypcax (3arparax).

PaccmarpuBas »ddekTuBHOCTS  JesTeNFHOCTH  ['OCyIapCTBEHHOTO  TMOXKapHOTO  Haa3opa
dbenepanbroi npotuBomoxapror ciyx0b1 (I'TIH ®IIC) MUC Poccun, HEOOXOIMMO OTMETHTh, YTO
OOoIBIION BKITA] B MOHATHE 3(h(EKTUBHOCTH U MPOAYKTUBHOCTH BHecHa [ ocymapcTBeHHas mporpamMma
Poccuiickoit @eneparmu  «3amurTa HaceleHUS] W TEPPUTOPHIM OT Upe3BbIYAMHBIX CHUTYyalWH,
obecrieyeHre MmoXkapHoi 6€30MacHOCTH ¥ OE30MACHOCTH JIFO/ICH Ha BOJHBIX 00bekTax» [1].
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B rocymapcTBeHHYI0 mporpamMmy BKIIIOUEHBI TPU MOINPOrPaMMbI U IIECTh (ereparbHbIX
L[EJIEBBIX MPOTPaMM, ONPEIEIICHbI LIETU U 331a4 KaXI0i U3 HUX.

Ho campiM rnaBHBIM SIBISIETCS TO, YTO B HEH O0O0O3HAYCHBI IIENIEBHIC WHIUKATOPHI
PE3yJIbTaTUBHOCTU U UX 3HAYCHHUSI.

Pacniopspxenuem IlpaButensctBa Poccuiickoit @enepammu ot 17 mas 2016 r. Ne 934-p
«O0 yTBep)KIEHUM OCHOBHBIX HamNpaBlieHUN pa3pabOTKM U BHEAPEHUS CHCTEMbI OLICHKHU
pe3yabTaTUBHOCTH U A(P(GEKTUBHOCTH KOHTPOJIbHO-HAI30pHOW JaesATenbHOCTHY [2]  ObL1H
oIpezieNieHbl OCHOBHBIE HAIIPABJICHUS CUCTEM OLleHKHU AesitenbHoctu opraHoB ['TIH Poccun.

[Mpukazom MUYC Poccum ot 18 mexadbpst 2017 1. Ne 576 «O0 yTBepk ACHHH TMEpEUHEH
MoKazarenel pe3ylbTaTUBHOCTH U A(PGEKTUBHOCTH JEATEIbHOCTH HaA30pHbIX opranoB MUC
Poccum» [3] yTBepkAeH TMepeueHb TMOKa3aTelel pe3yNbTaTUBHOCTH ©  I(PPEKTUBHOCTH
dbenepanproro I'TTH MUC Poccun.

B Ilpukaze Ne 576 ecTh HamMEHOBaHHS MOKa3areici, (GopMyJibl pacuera, HHTEPIPETALUs
3HAYEHUH, LeJeBble 3HAYCHMs IOKaszareseil, yka3aHbl HEOOXOIMMbIE€ HCTOUYHUKH JAHHBIX IS
I[EJIEBBIX TOKA3aTelIe M CBEACHUS O JOKYMEHTAaX CTPATeTHYECKOrO TUIAHWPOBAHUS, COACPIKAIINE
nokasarenu. VIHTepecHbIM SBISETCS TO, YTO €CTh MEXKIYHAapOJHOE COMOCTaBJICHHME MOKa3aTeNei,
9TO TI03BOJISACT JIYUIIE OIEHUTh CHUTYAIIHIO B CTPAHE.

Taxxe B Ilpukasze ykazaHbl IlefieBble 3HAYEHUSA IOKa3aTeleil pe3ylnbTaTUBHOCTH
denepansHoro I'TTH no cydwsexram Poccuiickoit denepannu (tadm. 1, puc. 1).

Tabnuma 1. KoandecTBo J1oaeii, morudmux mpu mokapax, Ha 100 Teic. HaceJeHusl, YeJl.
O eJIeBbIM U (PAKTHYECKHM MOKA3aTeaIM

CyObekT KonuuecTBo nrosiei, moruOmmx npu noxapax, Ha 100 TeIC. HaceIeHus, Yell.
Poccutiickoit 2018 r. 2019 . 2020 .
®enepanyn TeJICBhIC sk IEJICBbIC IIeJIeBhIC
nokazarenu* (axr MOKa3aTesn (axr MOKa3aTeNn (axr
Poc. ®eneparyst 5,34 12,40 5,16 11,57 5,02 X
Kpachospcrinit 7,41 13,53 7,17 13,18 6,96 X
Kpaii
I:g;OCH6HpCKa" 6,34 9,73 6,12 9,79 5,95 X
Owmckas 0011. 5,60 11,77 541 8,92 5,26 X
Tomckast 00:1. 5,06 7,23 4,89 9,82 4,75 X

*meneBble moka3aTenu B3sAThl 13 [Ipumoxkerns Ne 5 k mpukazy MUC Poccunot 18 nexadpst 2017 r. Ne 576;
**hakTHuecKue MOKa3aTeNlu B3AThI C caiiTa TOCYIapCTBEHHON cTaTHCTHKH [4].
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0 P® B KpacHosipckuni kpan 0O HosBocubupckas oon. O Omckasi o6r. B Tomckas obn.

Puc. 1. llesieBble u pakTHYECKHE OKA3ATENH M0 KOJINYECTBY JIIO/ei, MOrH0IMX MpH Mo:Kapax,
Ha 100 TeIc. HACeJIeHNS, YeJl.


https://www.garant.ru/products/ipo/prime/doc/71744456/#0

PaccmatpuBast pesynbpraruBHoCcTh [ TIH, HeoOxoaumo oOpaTuTh BHUMaHUE HA TOT QakT, 4TO
B 2019 1. I'TIH opranuzoBano u mpoBeneHo 6osiee 114 Thic. IIaHOBBIX MTPOBEPOK.

[Tpu ntane npouent nposeaenusix I'TIH npoBepok coctasui 97 %.

B xone npoBeneHus TIaHOBBIX MPOBEPOK HAM30pHBIMU opraHamu 3a 2019 1. ObLIO BBISBICHO
ceoiie 700 Thic. HapymeHuid TpeboBanuii oxkapHoi OezonacHoctu (I1B). Tarke nmpoeneno 150 Thic.
BHEIJIAHOBBIX BBIC3IHBIX IMPOBEPOK, 10 UTOraM KOTOPBIX BbIsiBICHO Oosiee 400 Thic. HapylIeHHI.
IIpouent BemonHeHus mnpeanucanud opraHoB [TIH, corsacHO yCTaHOBIEHHBIM CpOKam
o pesyiapTaTaMm MpoBepok, coctaBuil 83 %. O HeynOBIETBOPUTEIHLHOM IPOTHUBOIMOKAPHOM
COCTOSIHUM OOBEKTOB 3aIIMTHI HAMpPaBiIeHO 89 ThIC. MH(OPMAIMII B OpraHbl BIAcTH, B TOM YHCIE
33215 — B opranbl HpoKyparypbl. Bcero 3a oT4yeTHBIM mepuon ycTpaHeHO cBbimie 930 ThIC.
Hapymenuii TpedoBanuii I1b [5], BBISIBICHHBIX MPU MPOBEACHUN HAI30PHBIX MEPOTIPHUITHH.

[IpupocT Kos-Ba MPOTOKOJIOB 00 aIMUHUCTPATUBHOM MIPABOHAPYIICHUH 32 JEBITH MECSIEB
2019 r. cocraBun 7 %. B 2019 r. HaGmonanochk CHIDKEHHE KOJI-BAa a]MUHACTPATUBHBIX HaKa3aHUH
B BHUjIe mpeaynpexaenus Ha 12,8 % npencrasienuii B coorBeTcTBUU cO CT. 29.13 KoAIl PD Ha 9 %
(puc. 2, 3).

16
13,76
14 287 —
12
10
7,91
8
503
6 74,58 4,63 > 58
4 321 315
2 T
(0] T T T T
= x . ° = o
o 2 = £ og x = z o
o © o T o @ X T o 3T = @ 3 o
o L S O o = (5} o F ¥ = S D
£ 85& 3 Egeog Efdzg=2
d® B o > O Qs O L5 F o ®
> 8 ka9 T 5 s 38 T T8 x5 S8
=T 2 o © O T O T 9 O = 5 O O T ©
S = T S = ® E E 8 XL F=Sxc S
S 5 I Q S T o X S 58 &8 T o F
2 238 ~ £ 8 o £ 25 T=5¢8 3
= = = = 2 =
g c o = ®©

02018 (9 mec.) B 2019 (9 mec.)

Puc. 2. CpenHue 3HaYeHNs OKa3aTeliell B pacyeTe Ha 0JJHOT0 FOCYIAPCTBEHHOI0 HHCIIEKTOpa
10 MOKAPHOMY HAI30py

1 0.9
0,9
0,8
0,7
0,6 0,55
05 041
04 0,32 0,35
03 0,28
s 0,22 0,19
0,2
0
KonuuecTso npoTokosios Konuuyectso Konuuectso KonuuectBo KonunyecTBo MCMOMHEHHbIX
06 agMUHUCTpaTUBHOM aAMUHUCTPaTUBHbIX alMVHUCTPATUBHBIX npeacTaBneHni B NoCTaHOBMEHUI O
npaBoHapyLLEHWH, efl. Haka3aHwii B BUuAe HakasaHwii B Buae COOTBETCTBUN CO HasHayYeHun
wTpada, en. npeaynpexaeHns, ea. cT. 29.13 KoAll aoMUHUCTPATUBHBIX
Poccuiickon denepavmm, HakasaHuii B Buae
en. wtpada, eq.

@ 2018 (9 mec.) @2019 (9 mec.)

Puc. 3. CpeaHue 3HaYeHHs1 oKa3aTelieil B pacyeTe Ha 0JJHY TPOBEPKY 00bEKTa 3alIUTHI (Haa30pa)



B 2019 r. cHM3WJIOCH KOJIMYECTBO MPOTOKOJIOB 00 aIMHHUCTPATUBHOM IPaBOHAPYILICHUH
Ha 8,4 %, KOMWYECTBO aAMUHUCTPATHUBHBIX HakazaHuii B Buie mrpada Ha 13,5 %, xonmmuecTBo
aJIMMHHUCTPATUBHBIX HAKa3aHUU B BUJAE NpeaAynpexacHus Ha 25,3 %, KOJIWYeCTBO IpeNCTaBICHUN
B coOoTBeTCTBUU €O CT. 29.13 KoAIl P® na 22,1 %. U3yvas pesyasratuBHOcTh ['TIH, HEeoOxommmo
oOpatuTh OoJiee MpPHCTAIbHOE BHHUMAaHHE Ha NPOOJEMBbl OIEHKH YTrOJOBHO-TIPOLECCYATbHON
nearenbHocTy 0oJDKHOCTHEIX jull [ TIH ®IIC MUC Poccuwn.

I'TIH ®IIC kak opraH 103HaHUS — 3TO NEPBBIH TIOCYAAPCTBEHHBIH OpraH, ¢ KOTOPBIM
B3aUMOJICMCTBYET TOCTPAJaBIIMK OT IMOXapa 4enoBeK. HeynuBUTENBHO M TO, HACKOJIBKO
MHOr000pa3Hbl U HEPEMEHUYUBBI MOIXOIbl K BHIOOPY OOBEKTOB, CYOBEKTOB, KPUTEPUEB TaKUX
OLICHOK, @ TaK)K€ K COOTHECEHUIO MOCTABJICHHBIX 1I€JIEW U TIOCTUTHYTHIX PE3yIbTaTOB AEATEIbHOCTH

opranos ['TIH.
Onenka 3((eKTUBHOCTU YroJIOBHO-IIPOLECCYAIILHOM JEATEIbHOCTH JIOJKHOCTHBIX JIMIL
opranoB [TIH ®IIC MYC Poccun — 3T0 OJHO U3 MPUOPUTETHBIX HaIlpaBJICHUN

coBepuieHcTBOBaHUs JearenpHoctTy MUC Poccum Ha coBpemeHHoM 3tane. IIpoBeas ananus
U OLEHKY 3((}eKTUBHOCTH YroJoBHO-TIpoleccyanbHoi paestensbHoctn [TIH, moxHO Oyzmer
pa3paboTaTh HEOOXO0IMMbIE OpPraHU3alMOHHO-YIIPABICHUECKUE PELICHUSI.

be3ycnoBHO, pu pacCMOTPEHUU NEATENBHOCTH OpraHoB no3Hanus ['TIH cucrtemsl onieHkn
IpecienyeT OYeHb WUPOKUM Kpyr 3anad. Ho, Bce ke HYy)KHO Y4YUThIBaTh, YTO OCHOBHAs 3ajada
(dbopMHpOBaHHS HOBBIX CHCTEM OIIGHKH — 3TO, TNPEXKIE BCEro, MoBbImeHHe 3(dekTuBHOCTH
M KayecTBa paccieqoBaHus mpaBoHapymeHuid B oOmactu [Ib. Takke HYKHO YYHTHIBATh
OOIIIECTBEHHBIE W BEIOMCTBEHHBIE WHTepechl. Hampumep, BEJOMCTBEHHBIE WHTEPECHl MOTYT
3aKJII0YaThCS B HEXKENIATEIbHOCTU CHUKEHUS TeX WM HMHBIX MOKa3aTejeHd, TUHAMHKA KOTOPBIX
MOJKET HE HAXOJUTHCS B IPSIMOM 3aBHCUMOCTH OT 3 (hekTuBHOCTH nesitensHocTH nMeHHo ['TTH.

B oroit cBsa3u, mnoBbimas 3(H(PEKTUBHOCTH YrOJIOBHO-TIPOLIECCYAILHON JEesTeNbHOCTU
nomwkHocTHBIX Jil ['TIH, HeoOxoauMo pa3pabaThiBaTh TaKHe HAYYHO-TIPABOBBIE METOJIbI, KOTOPHIC
Obl copepKalli KOHKPETHbIE DPEKOMEHJAIMH Uil JO03HaBaTeled W TMO3BOJSUIM Obl TMOBBICUTH
3G PEKTUBHOCTH paccieloBaHHs MPECTYIUICHNH, CBSI3aHHBIX C ITOKapaMHu.

[IpoBepku mo ¢akTy moxapa, a TakXKe I03HAHHUE — TO OCHOBA, HA KOTOPOW CTPOUTCA
YroJIOBHOE JeNi0. VIMEHHO B XOJe NpPOBEPKH OMPEIENSIOTCS O0BEM U Mpenesbl CyaeOHOTro
paccmotpenusi. CriemoBaTeNbHO, TIPOBEpPKAa HMEET 0c0o00e MpakTUYecKoe 3HaueHue IS
KauyeCTBEHHOT'O paccle0BaHUS U PACKPBITHUS NpecTyruieHuit B oobnactu I1b.

Ha ocHOBe HayyHBIX HCCIEAOBaHUN B 00JACTH pa3pabOTKU METOIUYECKHX MOAXO0JI0B
o oreHke d(PPEeKTUBHOCTH YTOJOBHO-TIPOLECCYATHHON AESITENIBHOCTH MOJDKHOCTHBIX Jui ['TIH,
a TaKK€ Ha OCHOBE AaHaJM3a HOPMATUBHBIX IMPABOBBIX AKTOB, PEINIAMEHTHPYIOLIUX MOPSI0K
ompe/ielIeHus ToKa3aTeeil pe3yIbTaTUBHOCTH U A ()EKTUBHOCTH NEATEIbHOCTH, MOXKHO BBIJICIHUTH
4YeThipe BUJA NpOoQecCHOHANbHON neATenbHOCTH opraHoB no3Hanusi ['TIH, kotopeie Tpebyror
OIICHKY. DTO CIEAYIOIINE BUIbI MPOPECCUOHATHHOU IeATeTbHOCTH:

— OpraHM3allMOHHO-YIIPaBJIeHYECKas esiTeNbHOCTh opranoB Ao3Hanus [ TIH OIIC MYC Poccuy;

— IpUEM U peructpanus cooOueHunit o npectymiaeHusx B oonactu I1b;

— BCECTOPOHHEE PacCiIeIOBaHUE NPECTYIIICHHUH, CBSI3aHHBIX C [10KapaMu;

— IeATENbHOCTh MO OO0ECNEeYeHUI0 BO3MEUIEHMsS] MaTepHallbHOTO yuiepOa (U3NYecKuM
U IOPUIUYECKUM JIULAM OT MOXKapOB.

Onenky 5S(QQeKTUBHOCTM M  KayecTBa  YrOJOBHO-MIPOLIECCYabHOM  J1€ATEIbHOCTH
HE0OXO0TMMO BBICTPAaNUBATh HA Pe3y/IbTaTax, MOJTYYCHHBIX KaKIbIM coTpyaaukom ['TIH muuno.

Takum oOpa3oM, OCHOBHBIE IIedM OIEHKH J(P(HEKTUBHOCTH U KayecTBa YrOJOBHO-
MPOLECCYaTIbHON EATENBHOCTH NOJLKHOCTHBIX Uil ['TIH — aro:

— TIoJlydeHHe Haubosee MOJHOW HWH(POPMAIMH O TEKYIIEM COCTOSHUA W O JIMHAMHKE
nearesbHoCTH opranoB ['TIH Ha ocHOBE AKCIEPTHOM OLIEHKH;

— Ha OCHOBAaHHHU TMOJYYEHHOHM HWH(OPMAalMU BBIABIEHUE MPOOJIEM M TMOJOKUTEIbHBIX
aCTIEKTOB ISl paOOTHI 1O MOBHIIEHUIO () (PEKTUBHOCTH paOOTHI;

— MPOBEJEHUE CHUCTEMATHYECKON CaMOOIIEHKU IOJYYEHHbIX COOCTBEHHBIX pPE3yJIbTaTOB,
a Taxoke 3((HEeKTUBHOCTH M Ka4eCTBa COOCTBEHHOM MPpodecCroHAIbHOM e TeNbHOCTH;
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— IOBBIIIEHHE MoTuBauuu corpyaHukoB [TIH B  moBbILIEHMM KadecTBa  CBOEH
po¢eCCUOHATBHON JEATETHLHOCTH;

— Ha OCHOBAHHWHM METOJMYECKUX Pa3padOTOK MOTyYEHHUE CIMHBIX KPUTEPUEB JUIS OIEHKU
ypoBHs 3¢ HEKTUBHOCTH paccieaoBaHus IpaBoHapyieHui B obnactu I1b;

— CTUMYJIMPOBAHHUS COTPYAHHUKOB 32 3P PEKTUBHYIO U PE3YIbTATUBHYIO JCSITEILHOCTD.

Jnst oueHkn 3¢ EeKTUBHOCTH CcOTpyAHHKOB opraHoB ['TIH HeoOXomumo ydHUTHIBATH
HE TOJIBKO PE3YJIbTATHI ACSITEILHOCTH, HO Y JIMYHBIE KAYECTBA, O3BOJIIIOIINE IOCTUTHYTh HAMJTYYIIUX
pe3yibTaToB. OUeHb IECHHBIMH SIBIISIIOTCS OPTaHU3aTOPCKHUE CIIOCOOHOCTH COTPY/THUKOB.

[Tpu onienke 3 PEKTUBHOCTH YTOJIOBHO-TIPOIECCYATHHON IEATEIBHOCTH JOKHOCTHBIX JIUI
ITIH mo no3HaHuio B nenax O IOXapax JODKHBI OBITh BBICTPOCHBI IIEJICBBIC ITOKA3aTEIIH.
B 3aBUCHMOCTH OT CTaTUCTUYECKHMX JAHHBIX, CTPATETHMYECKUX LIEJIEM M OCHOBHBIX HAIPABIICHUS
JEATEIIbHOCTH B OYEPEIHOM T'OJ1y LIEJIEBbIE NTOKA3aTeIM MOTYT KOPPEKTUPOBATHCA.

Jlyis BBICTpaWBaHHsI PEUTHHTA M TPOBEPKH OOBEKTHBHOCTH TMOJYYEHHBIX PE3yJIbTaTOB
JOJDKHOCTHBIMH JintiaMu opranoB [ TIH MoryT ObITh UCTIOJIB30BAHBI:

— MHQOPMAIIMOHHBIC JaHHBIE, KOTOpPhIE MOTYT OBITh TOJYYEHBI B XOJE IPOBEPOK
(MHCTIEKTOPCKUX, KOHTPOJIBHBIX, BHE3AITHBIX, CIICIIUATBHBIX, HTOTOBBIX );

— nH(pOpMAaIs, ITOJYICHHAS PU W3YYCHUU JICHCTBUN OPraHOB YIPABIICHUS, CHUII U CPEIICTB
PCHYC,;

— OIepaTHBHAS U CTATHCTUYCCKas HH(OPMAITUS O YPE3BBIYAMHBIX CUTYAITUSIX HA TEPPUTOPHH
Poccuiickoit ®enepaunn, cyorektoB Poccuiickoit @eneparuu 3a onpeneieHHb nepuoy (Mecsil,
KBapTa, roj);

— u"dopmanus o aesrensHoctu opraHos ['TIH, monyuennas uz CMU, cour. ceteit u nip.

OreHka pe3ylbTaTUBHOCTH — ATO OYEHBb MOJIE3HBIN BHUJ aHaiM3a. [ paMOTHO BBICTPOCHHAs
CHCTEeMa OIIEHKU PEe3yJIbTaTOB PadOTHI CHEHaINCTa (MIIM OpraHU3alliu) — 3TO MOKa3aTesb, MPexIe
BCET0, YCICIIHOCTH BBIMOJIHCHUS UMH TPOodecCHOHANBHBIX (yHKIUH. OneHKa pe3yabTaTHBHOCTH
MOKET CIYXHUTh 0a30i A ynydiieHus (yHKIIMOHUPOBAHUS HAI30PHOM NIEATEIHHOCTH OPTraHOB
I'TIH, a Takxke mnsi1 5((EKTUBHBIX KagpOBBIX pPEIICHHWN, HAIeNCHHBIX Ha IIOBBIIICHHE
npodeccuonanuszma corpyaaukoB opranos ['TIH ®IIC MYC Poccum.

OrneHka pe3yJIbTaTUBHOCTH JOJDKHA TIOCTOSIHHO COBEPIICHCTBOBATHCS C TEM, YTOOBI
HE TEPATHh CBOEH aKTyaJIbHOCTH B IPUMEHEHUU HA IIPAKTHUKE.

[Ipu omnpenenenun >h(PEeKTUBHOCTH HEOOXOAMMO YUYMTHIBATH M HETATUBHBIA OMBIT, KOTJa
JUIS TIOBBILLIEHHS PE3YJIBTATOB «HAKPYUYHUBAIUCH) MTOKA3ATENH, HE OTPAKAIOLIME PEATIbHYIO KAPTUHY.
OrneHuBaTHCS JOJKHBI TOJIHKO peabHbIE PE3YIbTATHI.

Takum oOpa3om, Ha OCHOBAaHWU POCCUICKOTO M 3apyOE€KHOTO OIbITa, MOXHO HE TOJIBKO
co3i1ath  A(PQPEKTUBHBI MHCTPYMEHT TMOBBIIMIEHUS KAdyecTBa  YrOJOBHO-IIPOLECCYaTbHOU
JEATEIbHOCTH NOJDKHOCTHBIX Jull ['TIH, HO M mOBBICUTH pe3ynbTaTUBHOCTE AeArenbHocTd ['TIH
®TIC MYC Poccuu [6].

Jlureparypa

1.0 rocynmapctBenHoit mporpamme Poccuiickoit ®Denepanmu «3amuTa HaceleHUs
U TEPPUTOPUH OT Ype3BbIUYANHBIX CUTYyallUi, oOecriedeHre MoKapHoi 0e30MacHOCTH U OE30MaCHOCTH
Jroiel Ha BOJHBIX 00BbeKTax»: nmocranosienue [Ipasurenscrsa Poc. @enepaunu ot 15 anp. 2014 r.
Ne 300. JocTym u3 cripaB.-mipaBoBoii cucteMsl «KoncymprantlIrocy.

2. O0 yTBep»/JIE€HUU OCHOBHBIX HAINpPaBICHUN pa3pabOTKH M BHEIPEHUS CUCTEMbI OLICHKH
pEe3yNbTaTUBHOCTH M 3(P(EKTUBHOCTH KOHTPOJIBHO-HAJA30PHOM JEATEIbHOCTU: PpaCHOpSIKEHHE
[TpaButensctBa Poc. ®enepanmu ot 17 mas 2016 . Ne 934-p. JlocTynm u3 crhpaB.-paBOBOM
cucrembl «Koncynprantllimtocy.

3. 00 yTBepkIeHUM TiepeuyHedl TmoKas3aTelel pe3yabTaTUBHOCTH U 3((HEKTUBHOCTH
nestrenbHOCTH Han30pHBIX opraHoB MUC Poccun: [Tpuka3z MUC Poccun ot 18 nex. 2017 r. Ne 576
Hoctyn u3 crpas.-nipaBoBoii cuctemsl «Koncynbrantllmocy.

4. OpunmanbHelii  caliT  rocymapctBeHHou — cratuctukn.  URL:  https://www.fedstat.ru/
indicator/41303 (nara ooparnienus: 12.07.2020).


https://www.fedstat.ru/

5. O cocTosiHUM 3alUThI HaceNeHus1 U Tepputopuil Poccuiickoil @enepanyn oT 4pe3BbIYaHBIX
CUTyallul TIPUPOAHOrO U TexHOTeHHoro xapakrtepa B 2019 r.: roc. moknan. M.: MUYC Poccuu;
@®I'bY BHUUN I'OYC (P1LT), 2020. 259 c.

6. O6 yrBepxaeHuu IIporpammbl IpoGUIAKTUKY HAPYIICHHH 00sA3aTeNbHBIX TPeOOBaHUI
B 00JIaCTH TOXapHOW O€30MacCHOCTH IpPH OCYIIECTBICHUH (enepaIbHOro TroCyIapCTBEHHOTO
noxkapHoro Haazopa Ha 2020 roxa: pacnopsbkenne MUC Poccun ot 20 nek. 2019 r. Ne 755. Jloctyn
W3 CIIpaB.-1paBoBoil cucteMbl «KoHCynbTaHTIImroC».

YK 614.849

IIPABOITPUMEHUTEJBHASI TIPAKTUKA OPTAHOB
T'OCYJAPCTBEHHOI'O NOKAPHOI'O HAJI30PA

IO MPECEYEHUWIO HAPYUIEHUM B OBJIACTH MOKAPHOU
BE3OITACHOCTH

FO.M. /laypos;

IO.A. Orusanos,;

P.A. I'y3enko;

T.A. Ky3bMuHA, KAHAUAAT NMeJArorn4ecKux HayK.
Cankr-Ilerepoyprcekmii yausepeurer I'TIC MUC Poccun

[IpoBenéH ananu3 HAA30pPHOM AEATEIBHOCTH OpraHoB ['0CyIapCTBEHHOTO MOXapHOTO Haa30pa
MO TMPECEUYCHUI0 HAapyUICHWH B OOJIACTH TMOXKapHOW Oe3omacHocTU. lIpuBeneHbl CTATUCTHYECKHUE IaHHBIC
[0 pe3ynbTaTaM IMPOBEACHUS IPOBEPOK U aIMUHUCTPATHUBHO-TIpaBOBOM mpakTtuku 3a 2018-2019 rr.
PaccmoTpens! akTyanbHbie BOPOCH 3()(HEKTUBHOCTH MPABONPUMEHUTENLHON MPAKTUKH U CHCTEMBI OLIEHKU
NeSITeIbHOCTH OpraHoB ['ocyapcTBEHHOTO MOKapHOTO HAA30pa MpPU MPOBEACHUM NPOBEPOK B YCIOBHIX
MPUMEHEHUS] pUCK-OPUEHTUPOBAHHOT'O MOIX0/12.

Kniouesvie  cnosa:  moxapHas ~— 0e30macHOCTb, l'OCymapcTBEHHBIM  HOXKApHBIA  Haa30p,
MMPpaBONPUMECHUTCIIbHAA TIPAKTUKA, HAA30pHadA ACATCIIbBHOCTD, pI/ICK-OpI/IeHTI/IpOBaHHHﬁ noaxon, IJIaHOBBIC
1 BHCIUIAHOBBIC IMTPOBEPKHU, A/IMUHUCTPATHUBHAA OTBETCTBECHHOCTD

TimarenbHOe M3ydyeHUE NPABONPHUMEHMUTEIBHOW NPAKTHUKU IO IMPECEUEHUIO HapyLLIECHUMN
B 00J1aCTH MOXKApHOU O€30MaCHOCTH MpeCIeayeT CISAYIONINE 1eIH:

— cOOJI0/IeHHE 3aKOHOJATEIbHBIX aClEeKTOB €JMHCTBA NMPAKTHKH MPUMEHEHUs OpraHaMu
I'ocynapcrBenHoro noxapsoro Hajazopa (I'TIH);

— TPeloCTaBJICHUE TOAKOHTPOJIBHBIM CyOBEKTaM oOecreueHHs] JOCTYIMHOCTH CBEJCHUH
0 MPaBONPUMEHUTENIBHOIN MPAaKTUKE OPTaHOB TOCYIapCTBEHHOTr0 KOHTpoust (Hagzopa) MUC Poccun
MyTeM UX IMyOJUKALMH JUIsl CBEIEHUS MOJAKOHTPOJIBHBIX CYyOBEKTOB;

— YCOBEpPILLIEHCTBOBAHUE M ONTHMHU3ALMI0O HOPMAaTHBHO-NIPABOBBIX aKTOB B 00JacTH
MOKapHOM 6e30MacHOCTH;

— yJIydIlleHUue pe3yJlbTaTUBHOCTH U 3(PPEKTUBHOCTH KOHTPOJIBLHO-HAI30PHOMN J1€ATEIbHOCTH
opranos I'TIH;

— COBEpIIEHCTBOBAHNE KOHTPOJIbHO-HAI30PHOMN AEATEIbHOCTH.

B 2019 r. [lenapraMeHTOM HaJ30pHOM AEATEIBHOCTH U MpodumiiakTuieckoil padorst MUC
Poccun u treppuropuansasiMu opranamu ['TIH Obuta mpoBenena 6onbinas padota. B Texyiem roay
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ObUIM CHCTEMAaTH3HpPOBAaHbI O0s3aTeNbHBIE TpPeOOBaHWS B OO0JACTH MOKAapHOH Oe30macHOCTH

1 YCTAHOBIJIEH HCYEPNBIBAIOLIUN IEPEUEHb HOPMATUBHBIX AKTOB".

3HAUUTENIbHBIN BKJIAJ B JIEJ0 COBEPLUIEHCTBOBAHNS HOPMAaTUBHO-IIPABOBBIX aKTOB BHEC ILIaH
Meponpustiii  «Tpanchopmanmst nemoBoro kiaumarta» [1]. B COOTBETCTBHMM C 3THM IIJIaHOM
MEPOTPUATHIA U MacnopToM MpoekTa «CoBepUICHCTBOBaHNE (PYHKIIMU TOCYIapCTBEHHOIO HA/I30pa
MUC Poccunm B paMKax peald3alldd TPUOPUTETHOW Tmporpammbl «Pedopma KOHTPOIBHOM
U HaJ30pHOU JeATENLHOCTH» OBUIM IMOATOTOBIEHBI M3MEHEHHUs B [IpaBuia mpoTHBOMOMXKapHOTO
peskuma B Poccuiickoit @enepanuu [2-4].

Puck-OpHeHTHPOBAaHHBI IOAXOJ K OCYIIECTBICHUIO JesTenbHOCTH opraHoB [TIH,
YCTPAaHUB CIUIOLIHBIE MPOBEPKHU, DPA3ACTUIT XO3AUCTBYIOIIME CYOBEKThl Ha IIECTh KaTeropui
C Y4E€TOM pPHCKa, MO3BOJIMJI COCPEAOTOUYNUTh BHMMAHHME OPraHOB HaJa30pa Ha OOBEKTaxX CpeaHei
U BBICOKOM KaTeropuil pucka, yaajiuB M3 CIHCKa MPOBEPOK OOBEKTHI XO3SMCTBOBAHUS HUBKOU
KaTEeropuu puckKa.

Ha coBpemennom srare’ 06BEKTHI Ype3BBIYAITHO BBICOKOTO, BBICOKOTO U 3HAYUTEIILHOTO
pUCKa, TakKHe KaK YYpeXIEHHUs 3[paBOOXpPAaHEHHs U O0pa30BaHHUSA, COLHUAIBHON cdepsl
U KYJIBTYPHOT'O Haclle[iisi, a TAK)KE OMAacHbIE MPOU3BOACTBEHHbIE U KPUTUYECKU BAXKHbIE OOBEKTHI
U APYTUE COCTABIAIOT 325 ThIC. 00BEKTOB.

OOBEKTBI CPETHETO U YMEPEHHOT'O pUcKa cerofHs cocTaBisitoT O6osee 1 600 Thic. 00BEKTOB.

B xareropuro Hu3zkoro pucka B 2019 r. monamm 6osnee 730 ThIC. OOBEKTOB, B OTHOIICHUH
KOTOPBIX COBPEMEHHOE 3aKOHO/IATENILCTBO MO3BOJIMJIO HE TIPOBOIUTH TUIAHOBBIE MpoBepku (B 2018 1. —
aTo Oosee 700 ThIC. 0OBEKTOB).

B 2019 r. na yuere 65110 2 855 055 00BeKTOB Haa30pa, B 2018 1. — 2 278 677 00BeKTOB [5].

CrarucTuyeckue JaHHbIC TIO3BOJIWIM CIENaTh BbIBOJ, 4TO B 2019 r. Bcero mpoBepok ObLIO
npoBeaeHo 267 478, uro coctaBmio 115,5 % ot npeamectBytomero roaa (puc. 1).

Poct konnuecTBa BHe1aHOBBIX TpoBepok 2019 r. coctaBuin 2,3 %, mnanoBeix — 33,3 %.

KonuuectBo  mpoBepok B OTHOIIEHMM  IOPUAMYECKUX W HWHIUBUIYaJIbHBIX
npearnpuHuMareneid ObI0 3HAYUTENbHO yBenuueHo B 2018 r. DTo cBsA3aHO ¢ MOpYy4YEeHHEM
[IpaButenbctBa Poccuiickoit ®denepauun «O NpoBeAEHUM BHEIUIAHOBBIX BBIE3JHBIX HPOBEPOK
coOuosieHnst TpeOOBaHMM MOKapHOH O0€30MacHOCTH B TOPIrOBO-Pa3BIIEKATENbHBIX IIEHTpaXx,
KPYIHBIX KHHOTEATpax M APYruX 00bEKTaX ¢ MACCOBBIM IpeObIBaHUEM Jto/1ei» [6].

Heo6xonumo moguepkHyTh, yTo eciud B 2018 r. mpu ydyeTe MOBBIMIEHUS BHEMJIAHOBBIX
IIPOBEPOK OJIMH MHCIEKTOP MO MOKAPHOMY HaJ30py B CpeaHeM mpoBoaw 24 nposepku, To B 2019 1. —
27 mpoBepok, uTo coctaBisieT 111 %.

TimarenbHOEe NTPOBEJEHHE MPOBEPOK XO3SMCTBYIOIMX OOBEKTOB HAA30pa IO3BOJIAIIO
BbsiBUTE | 121 021 mapymienune TpeGoBaHMil TOkapHOW Oe3omacHocTH, 4To coctaBisier 112,4 %
OT aHAJIOTMYHOTO MEPHOJIa IPOILIOro roja.

MYC Poccuu aenaemcs aKmMugHbIM YUACMHUKOM Peanu3ayuu Mexanusma «pezyiamopHoll 2ulbOmunsly. B eco pamkax
8 UKle meKyweeo 200a npuHsAmvl 08a 6a306vlx edepanvuvix 3axona: «06 obszamenvhvix mpedoganusaxy (Ne 247-D3)
u «O 2ocyoapcmeennom Koumpone (Haozope)y (Ne 248-D3). B meuenue 2o0a ceviwe 100 HOpmamugHvix npABOGbIX
akmos, Oeticmeosaswiux ¢ 1991 no 2018 ze., npusnausl ympamuguumu culy 8 pamKax «pe2yisimopHOU SUTbOMUHBLY.
Bmecmo nux ymeepoicoensl cemb UCmMOYHUKOS Npasd, HANPAGIEHHbIX HA noebluieHue besonachocmu epadicoan. Hoauiil
nooxo0 K obecneueHuro Oe30NACHOCMU ZPAdlCOaH, 6 MOM 4ucie 8 001acmu NPOMUBONONCAPHOLO PENCUMA, HAYHEem
Oeticmeosams ¢ 1 aneaps 2021 2. Cuedyrowuii nepecmomp mpebosanuii u npaeun cocmoumcs 8 2026 2. (ungopmayus
¢ oguyuanvhozo unmepnem-nopmana MUYC Poccuu https://www.mchs.gov.ru/deyatelnost/press-centr/novosti/4271411,
gama oopawenus: 14.09.2020).

Cmoum ommemums, 4mo 6 nepcneKkmuee NidHOBble NPOBEPKU CMAHYM NPOGOOUMb uaije, OMHOCUMbL 00beKmbl
K PA3IUYHbIM KAMe2opusiM pucka 6yoym no-opy2omy, HOs6smcst HO8ble NPAGUId NOBLIUEHUS U NOHUMICEHUS] KAMe20puU
pucka, nockonvky nocmanosieHuem om 9 oxkmsaops 2019 2. Ne 1303 «O euecenuu usmeHenuti 8 HeKOmMopvle aKmovl
npasumenvcmea Poccuiickoiu @edepayuuy usmeneno Illonodxcenue o edepanrvHom 20Cyo0apcmeenHom NOACAPHOM
Haodzope (nocmanosnenue Ilpasumenvcmea Pocuiickoii ®edepayuu om 12 anpers 2012 2. Ne 290 (peo.
om 9 oxmabps 2019 2.) «O gedepanvHom 20cyoapcmeeHHomM NodcapHom Haozopey» (emecme ¢ «llonodcenuem
0 @hedeparbHom eocydapcmeenHom nodxcaprom Haosopey) MYC Poccuu Oondicno paspabomamsv u npedcmasums
6 IIpasumenbcmeo Hosbie Kpumepuu OMmHeceHus 00beKmos K onpedenéHHoll kamezopuu pucka 00 oexkaobps 2020 e.).
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B cpemnem omun corpynnuk opraHoB ITIH oOnapyxun 112 mnpaBoHapymieHui
(82018 r. — 106), MOBBICKB MMOKa3aTeb BLIABICHUS HapylieHud Ha 5,3 %.

B 2019 r. 6po Bo30YxaeHo 193 042 nena 00 axMUHHCTPATUBHBIX IPABOHAPYIICHHSIX
B obOyacTu mokapHoi 6e3omacHocTH, yTo coctaBmwio 110,9 % ot 2018 r. (puc. 2). B oTHOMmEHNH
(GU3NYEeCKUX JHIl KOJIMYECTBO BO3OYKICHHBIX aJMHHHUCTPATUBHBIX nen coctaBuio 109,3 %,
B OTHOIIICHHUH FOpuandeckux jaui — 115,6 %.
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Puc. 1. KosimyecTBO npoBepok 00beKTOB Haa30pa 3a 2018 u 2019 rr.
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Puc. 2. KosimyecTBO BO30Y:KIeHHBIX €1 00 aIMUHUCTPATHBHBIX MPABOHAPYIIEHHUAX B 00J1aCTH
MOKAPHOI 0e30IacHOCTH

K napymmrensm OblTn MpUMEHEHB! IITpapHble CAHKIIUN U MPEIYNPEKICHUS, HaJOKEHHbIE
B LIEJIAX MPOMUIAKTUKY HApYIIEHUH B 00J1aCTH MOXKapHOI 0€30MacHOCTH.
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AJIMUHHUCTpAaTHBHAs OTBETCTBEHHOCTH B BUE mTpadoB u npenynpexaeauii B 2019 r. 6puia
HajmoxkeHa Ha 161 072 dusuyeckux W IOPUAMYECKUX JHI, 4YTO cocTaBmwio 98,5 % maHHBIX
npeamectsyromiero 2018 r. (puc. 3).

[lItpadHple CaHKINW, HAJIOKEHHBIE WHCIIEKTOpAaMHU IO TOKapHOMY Ham3opy B 2018 r.,
coctaBuiu 975 591 Teic. py0., mpuyem:

— 1-om nonyroauu 2018 r. cyMMa HaJl0KEHHBIX aJMUHUCTPATUBHBIX IITPaQoOB COCTABUIIA
449 143 TeIC. pYO.,

— BO 2-0M nosyroauu — 526 448 Teic. pyo.

[tpadHble caHKIWH, HAJTOKEHHBIC HHCIIEKTOPaAMH IO TOXapHOMY Ham3opy, B 2019 .
coctaBmd 1 mapx 119 mun 647 ThIC. pYO.

PaccmarpuBass aAMUHHCTpATUBHBIC HaKa3aHUsS B BUJAC MPEAYNPEKJACHHUNA, HAIOKCHHBIC
MHCIEKTOpaMHU IO MOKapHOMY HaJ30py, HEOOXOIUMO OTMETUTh, 4To B 2018 r. mHCHEKTopamu
HaznaueHo 105 311 npexynpexaeHuii:

— B 1-om nomyroauu — 60 708,

— BO 2-om nmonyroauu — 44 603.

B 2019 r. B OTHOIEHHH IOPUANYECKUX H (DU3UYECKHX JIMI aJMHUHHCTPATHUBHAsS
OTBETCTBEHHOCTb B BHUJIC MPEAYyINpekAcHus ObUta HaoxkeHa Ha 98 905 muir (93,9 % 3a aHanoruyHbIin
MEePHOJ] MPOIILJIOTO TO/a).
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Puc. 3. KoanvecTBo i, npuBjieYeHHbIX coTpyanukamMu I'ITH k agMuHHCcTpaTHBHOM
OTBETCTBEHHOCTH

B3swickannsie mrpadsl (48 978) B mepuos 2019 r. coctaBunu 799 409 ThIc. pyd., B TO Bpems
kak B 2018 r. (46 978) — 1 080 703 TsIc. pyo.

Ecnu B 2018 r. KOJIMYECTBO HCIOJHEHHBIX MTpadoB OT Ha3zHaueHHBIX cocTaBisil 81 %,
10 B 2019 r. npo1ieHT He3HAYNTENbHO HIKE U cocTaBmil 78,8 %0.

Ha coBpemeHnHOM 3Tane mpojoykKaeT COBEPLIEHCTBOBATHCA CUCTEMA OLIEHKH JIEATENbHOCTH
opranoB [TIH. OpHOW #3 OCHOBHBIX 3alad dJTOW CHUCTEMBI SBISAETCS HAa OCHOBAaHHUH
NPABONPUMEHHUTENBHOM  NPAaKTUKKA  TMOBBbIIIEHHE  3(PPEKTUBHOCTH U PE3yJbTaTHUBHOCTHU
nearenbHocTH opraHoB ['TIH. M3 npuBen€HHBIX BbIlIE CTATUCTUYECKHUX JAHHBIX BHUIHO, YTO
npoduiakTuyeckas paboTa W KOHTPOJbHO-HAI30pHas AearenbHocTh opraHoB I'TIH ¢ kaxasim
rOJIOM CTaHOBUTCS Bce Oojiee 3pPeKTUBHON M MPOAYKTUBHOM, 4YeMy, HECOMHEHHO, CIIOCOOCTBYET
IIPUMEHEHHUE PUCK-OPUEHTUPOBAHHOIO TIOJIX0/1a IIPU MPOBEACHUH ITPOBEPOK.
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INPOBJIEMbI ! IIEPCIIEKTHUBbDI
HPEAYIIPEXIEHUA U TYIIEHUA ITOYKAPOB

YK 537.31; 623.127; 623.672

CUCTEMbI ABTOMATHYECKOI'O HOXKAPOTYIIEHUWSI
AU3EJIBHbBIX DJIEKTPOCTAHLIUU U HOPMATHUBHBIE
ACIIEKTbBI UX IPUMEHEHMUWA

C.B. AnekcaHapoOB, KAaHAUAAT TEXHNYECKUX HAYK;

C.A. KonaparbeB, KaHAMIAAT IOPUAMYECKUX HAYK, JOLEHT;

A.B. Menexuk.

BoeHHbII MHCTUTYT (MHKEHEPHO-TeXHN4Yecknil) BoeHHOH akageMuun
MAaTePUATIbHO-TEXHHUYECKOr0 o0ecreyeHus1 MMEeHHU resepajia apmum A.B. Xpyaésa

PaccmoTpena noskapHas ONACHOCTh AU3EIbHBIX AneKTpocraHuui. IIpuBeneH cratucTudeckui
aHaJIM3 TIPHUYUH aBaprI Ha HHX. PaCCMOTpeHbI 0COOEHHOCTH IMPUMCHCHUA PA3JIMYHBIX CHCTEM
aBTOMAaTHYECKOTO MOKAapOTYLIEHHS ISl 3aIlUThI AU3EIbHBIX 3JIEKTPOCTAHIHNA. PacCMOTpEHBI MPOTHBOPEUUS
B HOPMaTHUBHBIX JOKYMEHTAaX, PErJIAMEHTUPYIOIINX HEOOXOAUMOCTh UX IPUMEHEHUS.

Kniouesvie cnosa: cuCTeMbl aBTOMATHUYECKOIO I10XKAapOTYIIEHUs, AU3EIbHBIE 3IEKTPOCTaHIIUU,
IU3ebHOE TOIIMBO, NTOKapHasi 0€301acHOCTb

B coBpemenHOM Mupe au3enbHble aekTpocTaHuuu ([A2C) Hanum mupoKoe MpUMEHEHUe
BO MHOTHX OTpAaCisX Y€JIOBEYECKOH KU3HU, B TOM YHCJIE U B BOGHHOW MPOMBIIUIEHHOCTU. Bynyun
BBICOKO BOCTpeOOBaHHBIMM ~ MuHucTepcTBOM  00opoHbl  Poccuiickoit  ®enepaunun, JI3C
MTOBCEMECTHO MCIMOJIB3YIOTCSI KaK pE3epBHbIE HCTOYHMKM IMHMTAaHUS, a TaKKe KaK OCHOBHbBIE
aBTOHOMHBIE MCTOYHMKU MUTAHUS TaM, TJ€ HET MHBIX ainbTepHaTHB. OCOOEHHO 3TO aKTYaJbHO
B cBeTe CTpareruu pa3BuTus ApkTudeckoi 30Hb1 Poccuiickoit @enepanuu [1], rie eIMHCTBEHHBIM
rapaHTHPOBAaHHBIM  HCTOYHHUKOM  ayiekTpocHaOxeHuss  sapistores  JOC.  Jlnsg  oOBEeKToB
JEIIEHTPAIIM30BAHHOIO JHEPrOCHA0KEHMsI, PACIOJIOKEHHBIX B TPYIHOJOCTYIIHBIX pEruoHax
Kpaitnero Cesepa u [lanpHero Bocrtoka, mopoii Tonpko JI9C, nomnonHuTEnsHO 000pyJOBaHHBIE
cucreMoll KomruiekcHoM yruwim3zanuu Ttermiotel (CKYT), moryr oOecneuuTh TeriocHaOXeHue
notpeOuTeneil B COOTBETCTBUU C I'pa)uKOM Harpysok [2].

CoBpemennble /I9C oTnnyaroTcsl MPaKTUYHOCTBIO M y100CTBOM 3KcmutyaTanuu. HapaboTtka
710 KalMTalIbHOTO PEMOHTA JTU3Ee/Ib-T€HEPATOPOB, YCTaHaBIMBaeMbIX Ha 06a30BbIx [IDC, cocraBiser
40000 u Oomee wacoB. [Ipm 3TOM JH3eNb-TEHEPATOPHI MOTYT pabOTaTh B TEMIIEPATYPHOM
nuanazone or —60 mo +60 °C. IlpuMeHEHHE COBPEMEHHBIX MHKPOKOHTPOJUIEPHBIX CHUCTEM
yIpaBieHUs MO3BOJISET OPraHM30BaTh YIAJIEHHBIM KOHTPOJIb 3a paboTON yCTAaHOBKM M Iepeaavy
OCHOBHBIX I1apaMETPOB COCTOSIHMSI TEIUIOMEXAHWYECKOW M DJJIEKTPUUECKOM YacTH Ha IyJbT
orepaTopa Ui B IIEHTp 00paOOTKHU JTaHHBIX.

Kpome npuMeHeHUs1 113eIb-TeHEPaTOPOB C CUCTEMAMM YTHJIM3ALUU TEIJIOThI, OHU MOTYT
MPUMEHSTHCSI B COCTaBe AM3ENbHBIX TerodHepreruueckux cranuuit (ATOC), a Takxke B cocTaBe
KOMOWHHUPOBAHHBIX CHJIOBBIX YCTAHOBOK C Pa3IMYHBIMU KOTJIAMHU YTHIIM3aTOPaMHM Ui TOJTY4YECHUs
TEIJIOBOM YHEPTUH U YIyUIlICHHs KaueCTBa BHYTPUTOIIOYHBIX MTPOIIECCOB CaMUX KOTIOB [3, 4].
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Hecmotpss Ha sBHbIe npeumymectBa JIDC, cymiecTByeT psj HEIOCTaTKOB, OCHOBHBIM
U3 KOTOPBIX SIBJISIETCA TIOBBIIIEHHAs TMOXKapHas omacHOCTb. (OCOOEHHO JTO BaXHO NIpU
HCI0JIb30BaHUU Au3eib-reHepaTopoB coBMecTHO co CKVYT wiu B cocraBe ATOC.

[Toxxapuas onacHocTh J1DC o0yciioBiieHa, Mpexk e BCEro, OOIBIION YHEPTrOHACHIIIIEHHOCTHIO
U HaJIMYMEM 3HAYUTEIBbHOM II0OKApHOW HAarpy3ku. Takoe coudeTaHue, Kak IIPaBUIIO, IPUBOIAUT
K OBICTpOY JMHAMMKE Pa3BUTHSI [10Kapa yKe Ha HaYalIbHOM €ro CTaJuH.

[IponomxkutensHast pabora IDC HeBo3MoOkHaA 0Oe3 3amaca TU3EIbHOTO TOIUIMBA M Macia,
CYLIECTBEHHbIE 00BEMBI KOTOPBIX MOTYT XPAaHUTHCS B MAIIMHHOM 3aJi€ B PAacXOJHBIX Oakax WU
B pamHOM-0ake (B koHTeiHepHbIX [IDC). Kak m3BEeCTHO, 3TH KHIKOCTH OTHOCSTCS K TOPIOYMM
U SIBJISIFOTCS 10KapoomnacHbIMU. [103TOMYy HOPMATUBHBIMU JTOKYMEHTAMHU 3allpelllaeTcsl XpaHeHHe
B MAIUIMHHOM 3all¢ JU3EIBHOTO TOIUIMBA 06IMM oObeMoM Gomee 1,0 M° M xpaHeHHe Macia
o0BeMoM Ooitee 2,0 M.

AHau3 MpUYUH aBapHii, CBA3aHHBIX C BHIOPOCOM Macjia W TOIIMBA B 3JEKTPOCTAHIIMIX
MTOKAa3bIBAET, YTO B UX OCHOBE JICXKAT:

— BBIXOJI U3 CTPOS COCAMHEHUI — 56 % (HenmpaBWIBHBIN MOHTaX, U3HOC MpoKiIagok — 50 %,
paspylieHue win ociadiacHue uz-3a Buopaiuu — 6 %);

— omuOku oreparopos — 30 %;

— aBapUH ANEKTPUYECKUX KOMIIOHEHTOB — 6 %0.

Crnenyer 0cobo OTMETHTB, 4TO 72 % W3 BCEr0 KOJMYECTBA aBAPHH MPOU3OILIO WMEHHO
B MallIMHHOM 3aJe [5].

B cCBA3M C NOBBILIEHHOH IOXApHOW ONACHOCTBIO M IOTEHLIHAJBHOM BO3MOXKHOCTBIO
BO3HUKHOBEHHUS MOXkapa, 0cobas posib NpU HNPOEKTHUPOBAHWH, MOHTaxe W skcruryataruu J19C
MPUIACTCS COOJTIOICHHIO MTPABHJI M TPEOOBaHUIT MMOKapHO# Oe3omacHocTH [6, 7].

Puc. 1. IToxap na JIIC. ocesoxk Heabkan, 25 nexadops 2016 r.

He BbI3bIBaeT COMHEHMS], YTO COOJIOIEHUE HOPM U MPaBUJI MOBBIIAET YPOBEHb MOXKApHOMN
0€30macHOCTH OOBEKTa 3aILUTHI, OJHAKO, MOJHOCTHIO HCKIIOYUTH BEPOSTHOCTh BO3HUKHOBEHUS
nmokapa HeBo3MOkHO. Kak Op1T0 yKa3zaHo BbIIe, mpu Bo3ropanuu Ha JI9C BO3MOKHO HHTEHCHBHOE
pa3BUTHE IMOKapa YK€ Ha HayaJbHOM CTaguM ero pa3BUTHA. B Takoil cutTyamuu Haumbonee
3¢ (PEeKTUBHBIM CIMIOCOOOM TYIIEHHUS SIBISETCS OBICTpas Tojadya OTHETYIIAIIETr0 BEIIeCcTBa
C MaKCUMAaJIbHBIM pacxoioM. O0GecreunTh TaKOW PeXUM TYIICHUSI MOTYT aBTOMAaTHUECKUE CUCTEMBI
noxkaporymenus (AYIIT).

[IpousBoanTENN COBPEMEHHBIX CUCTEM MPOTUBOIIOKAPHON 3aILUTHI TPEAJIAratoT pa3jIuuHble
pellIeHus, KOTOpble MOTYT OBITh MCHOJb30BaHbl Ais 3amuthl [IDC. B mpunnumne, s JaHHBIX
1esielt MOryT OBITh IPUMEHEHBI J1100bIe BUbI cymecTByommx AVIIT.

16



BononeHHble yCTaHOBKM TMOXAapOTYLIEHHWsI [0 amlapaTHOMY MCIIOJHEHHIO CEroJHs
IIPEJCTABIECHbI B IBYX BHJaX — arperaTHOM U MOAYJIbHOM. Pemenue o ToMm, Kakoil KOHKPETHO BHJL
YCTaHOBKH BBIOpaTh, HEOOXOMMO IPUHUMAThH OTJCIBHO B KaXKJOW KOHKpETHOU cutyarmu. Vicxons
u3 ocobennocreit skcryatauuu J[9C, Hanbosaee ONTUMANBHBIME JUISI HUX SIBIISIIOTCSI MOZIYJIbHBIC
cucrembl. [lo moHsTHBIM npuumHam, A 3amuThl [I9C Moryr ObITh NPUMEHEHBI YCTAaHOBKHU
¢ ToHkopactbuieHHOW Bojoi (TPB). [IpousBoauTenn yka3zaHHBIX YCTaHOBOK 3asiBJISIIOT, YTO OHU
IIpeIHa3HaueHbl JUIs IOBEPXHOCTHOTI'O JIOKAJIBHOTO TYILIEHUS 04aroB Mo)apoB Kiacca A, B, a Taxxke
ANEKTPOOOOpYyIOBaHUS HampshkeHueM 110 1 Toic. B.

CeroJiHsi OCHOBHOM M JIOCTaTOYHO BECKUH HEAOCTAaTOK MOAYJIbHBIX cucteM TPB —
OrpaHUYEHHBIC TEMIIEPATYPHBIE YCIOBHUS HX dKCIUTyaTanuu. Kpome Toro, Ha 3amuiaeMoM 00beKTe
MOTYT XPaHUTBCS 3aIachl Maca.

B ornmumMu OT BOJONEHHBIX CHCTEM, CHCTEMbI I'a30BOTO IOXAPOTYLIEHHS HE CO3Jar0T
cpenbl, cnocoOHOW TpUBECTH K OOpa30BaHUIO KOPPO3WM HA MAalIMHAX W MEXaHW3Max I0ciie
UX UCIOJIb30BaHUS (32 UCKIIOUEHUEM XJIAJOHOBBIX CUCTEM) U UMEIOT BO3MOXKHOCTh IIPUMEHEHMUS
B LIMPOKOM TEMIIEpaTypHOM Juana3oHe. lcronp30BaHMe B KayecTBE OrHETYLIALIETO BEIIECTBA
ra3oBbIX COCTaBOB OOECIIEYMBAET BBICOKYIO OTHETyIIAmMi0 dS((HEKTUBHOCTh CHCTEMaM
[10’KapOTYILIECHUS.

Bmecrte ¢ TeM cuCTeMBI ra30BOro IMOKapOTYIIEHUs HE JIMIIEHbI HENOCTaTKOB. OCHOBHBIM
HEJOCTAaTKOM SIBJIIETCS WX BBICOKas CTOMUMOCTb. lloaTomy, ecinu TroBOpuUTh 00 OTIENbHBIX
MOMEMICHUAX, TO YCTAHOBKA ra30BOT0 MOXKAPOTYIICHUS] HepaloHabHa. JlaHHBIN (akT aKkTyaieH
npu crpoutenbcTse 0a3oBbix JIOC B ynaneHHbIX pailoHax, i€ yAelIbHbIE 3aTpaThl HA KAlIUTAIbHOE
CTPOMTENBCTBO  CYIIECTBEHHO BBIIIE M CTPOUTENBCTBO  JOINOJHUTENIBHBIX  MTOMEIEHUN
HETO3BOJIMTEIbHAs pocKollb. Eciu paccmarpuBarh J[DC KOHTEHHEPHOro THMA, TO MPUMEHEHHE
CHCTEM ra30BOI0 MOXapOTYIIEHHsI HEBO3MOXHO U3-3a OTCYTCTBHsI MECTa B 00beMe KOHTeHHepa.

BBuny BblIecKa3aHHOTO, IPOEKTUPOBIMUKA U npousBogutenn [IOC cymecTBeHHO yalile
OCTaHABJIMBAIOT CBOM BHIOOP HA CHCTEMax MOPOIIKOBOTO MOXapoTymeHus. OOBSICHUT 3TO MPOCTO —
MIOPOIIKOBOE MOKAPOTYyILLIEHUE 001a1aeT PSJIOM CEPhE3HbIX NMpenumyniecTB. CUCTEMBI OPOIIKOBOIO
MOXKapOTYLIEHUsI, OCOOEHHO MOJYJIbHBIE, JOCTYIHbI, UMEIOT JUIMTENbHBIN cpok xpaHeHus (5—10 jer)
MOPOIIKOBOTO cocTaBa [8—13], MpOCTOTY KOHCTPYKIIMK M MOHTaXa, MaJible rabapuThl MOJTYJIEH, YTO
oco0eHHO BaxkHO Tpu YycTaHoBKe B JIDC KOHTEHHEpHOrO THIIA, HIMPOKHHA TEeMIIEpaTypHBIH
nuanason npuMenenus nopomkos ot —50 °C go + 50 °C npu Bnaxkuoctd 10 98 %. [pumeHenue
CHCTEM ITOPOIIKOBOTO MOKAPOTYIICHUS HE TPeOYeT repMeTH3aIMy TOMEIIECHHUS TP TYIICHHH.

Puc. 2. Moayib nopoikoBOro no:kaporyiieHus
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K nenocratkam nopoukoBsix AYIIT (AVIIII) MoxxHO OTHECTH:

— BO3MOXHBIN yiiepd oGopynoBanuto. [lopomikoBbie cOCTaBbl MOTYT HMPHUBECTH K IMOpYe
NEKTPOHUKU U IPOU3BOJCTBEHHBIX MEXAHU3MOB, IIOCKOJBKY SIBISIOTCS XUMHUYECKH AKTHUBHBIMU
BELIECTBaMH,

— Hu3Kas 3QGEKTUBHOCTD MPU TYLICHUH BO3TOPAHHUM BEIIECTB C MOPUCTON MOBEPXHOCTHIO
WM CIIOCOOHBIX TOpeTh 0e3 MPHUTOKa BO3MyXa. B Takux cilydasx MOPOIIKOBOE MOXApOTYIICHHE
CO3/1a€T TOJBKO JONOJHUTENbHbIE TPOOIEMBI IS JIMKBUIALIMA BO3TOPAHUS;

— 3HAa4YUTENbHBIE AKCIUTyaTallMOHHBIE W3JEPKKU Mpu cpabaTbiBaHuu cucteM. Kak mnpu
JIO’)KHOM cpabaTbIBaHUM, TaK U MPHU TYIICHUU IOKapa C MOMOIIBI0 OTHETYIIANINX MOPOIIKOBBIX
COCTaBOB B JIFOOOM citydae OyJeT HaHeceH yIiepO 000pyI0BaHUIO U MAaTEPUATBHBIM IICHHOCTSIM.

K ogHOMY U3 epCHEKTUBHBIX HAIIPABJICHUHN CETOAHS OTHOCUTCS IPUMEHEHUE a3pO030JIbHBIX
curcreM. CUCTeMaMy a’pO30JbHOTO MOXKAPOTYIICHHSI MOTYT OCHAIAThCA JIM3elIb-TeHepaTOPHBIE
YCTAaHOBKM, allllapaTHbIE CBSI3U, KaOEJIbHbIE TYHHEIW, CEPBEPHbIE YCTAHOBKHM, MAIlUHHBIC
OTJEJIEHUs CYIOB, TAHKEPOB, IIOMEIIECHUS 3JIEKTPOPACHPEIEIIUTENbHBIX YCTPONUCTB, CTAHLUU
COTOBOM CBSI3H, JKEJIE3HOIOPOKHBII U KOJIECHBIN TPAHCIOPT.

[IpeumyiiecTBO a’3po30isi — 3TO cMOCO0 OOBEMHOIO MOXKAPOTYILIEHUS, KOrJa BO BCEM
o0bEeMe 3aIMIIAeMOro IMOMEUICHHS CO3JAeTCs Cpela, He IMOANCPKHBAIONIAs MPOLECC TOPECHUS.
B ornanume OT ra3oBBIX CHUCTEM, a’p030Jib KOHOMHYECKH Ha HECKOJIBKO MOPSAKOB JeIIeBJe.
B ornauumMe OT MOPOIIKOBBIX CHUCTEM, a’po30Jib HE OKa3bIBaeT BPEAHOTO BO3ACUCTBUS
Ha TexHojorudeckoe obopynoBaHue. Kak u3BecTHO, B OCHOBE pabOThl CHUCTEMbl Ha 0Oasze
reHepaTopoB orHerymaiiero a’po3ois (COA) JeXHUT mpoiecc WHrHOMPOBAHUS OTHETYIIAIIMMU
MEJIKOJIMCIIEPCHBIMHU YacTUILlaMU (a3p030Jib) LIETIHBIX pEaKkluil B 30HE IUIaMeHHOro ropenus. [Ipu
Hayajie paboThl TeHepaTopa a’po30Jib 3allOJIHAET Bech 00beM 3amuiiaemoro nomeuieHus. Ilocie
okoH4aHus pabotel ['OA a’po30sib HAXOIWUTCA BO B3BelIEHHOM cocTosiHuUM oT 40-50 wmuH,
COXpaHsisl OTHETYILIAIIYI0 KOHIIEHTPAIMIO, HCKIIOYAIONIyI0 MOBTOPHOE BOCIIamMeHeHue. M uro
OYeHb BAXXHO — adp030Jb HE BEAET K CHUKCHHMIO KOHIIGHTpAIlMM KHUCIOpOJa B IOMEIIEHUU
(ma oobekre). ComepikaHne KUCIOPO/Ia B IOMEIICHUH HE U3MEHSIETCS, 2 TOPEHUE MPEKPaIIaeTcs.

B Hactosiee Bpemsi pa3paboTaHbl U MPOJOJIKAIOT pa3padaThiBaThCS HOBBIE CUCTEMBI
Ha 6a3e 'OA B cOOTBETCTBHH C HOBBIMU TPEOOBaHUSIMU 3aKa3UHKOB.

Cucremsl Ha 6aze 'OA o0nanaroT psAaOM CyIIECTBEHHBIX MPEUMYIIECTB: HU3KAsk CTOMMOCTh
o0opy/noBaHus, NPOCTOTa YCTAHOBKM M MHUHHMAaJIbHbIE 3KCIUIyaTallUOHHBIE pacxoabl. OHu
o0ecreunBaOT JOKAIM3AIMI0 H JUKBUIANUI0 TokapoB (kmacca Al, A2, B, E) nerko
BOCIUIAMEHSIOIIUXCSI M TOPIOYMX  JKMJIKOCTEH,  TBEpAbIX  TOPIOYMX  MaTepuasos,
ANEKTPOOOOpYIOBaHUS, B TOM 4YHcie moj HampspkeHueM A0 40 kB, B 3akpbIThIX NMOMENIEHUSX
U YCJIOBHO T€PMETHYHBIX.

ITpy npon3BOACTBE M3MENNN HUCTIONB3YHOTCS KOMIUIEKTYIOIME POCCUICKUX NPOU3BOAUTEIIEH.
Ceronns Ha poiHKe Poccuiickoit denepanuu npeacTaBieHbl HECKOJIBKO KOMIIAHUH, 3aHUMAIOIIUXCS
pa3paboTkoil cucteM Ha 6a3ze [[OA. OgHO U3 AMIUPYOMUX MecT cpenn HUX 3aHumaroT AO «HIIT
I'panut-Canamangpa» u I'K «3norocy.

[Ipu pa3paboTke NPOEKTHOW TOKYMEHTAllMU, JKCIUTyaTallMM W OOCIYXKMBaHUH CHUCTEM
aBTOMATUYECKOTO ToxkapoTymeHus st JIO9C MOXHO CTOJIKHYTBCS C PSJIOM OCOOCHHOCTEH.
ITpexne Bcero, 3TO KacaeTcsl yCTaHOBJIEHU Kilacca (yHKIIMOHAIBLHON MokapHoi omacHocTH. JI9C
MOTYT YCTaHaBJIMBATbCS BHYTPU 3/IaHUN M COOpPYKEHUH MO0 pacmojiaraTbcs aBTOHOMHO, BHE
coopyxeHuil. Eciau oHM pacnosio’keHbl B COOPY>KEHUH, TO K HEMY JIOJKHBI MPUMEHSATHCS HOPMBI
s 3panuid kiaceca @.5 [8-13]. Ecnu JIDC pacnosoxkena aBTOHOMHO, TO JTOJDKHA paccMaTpUBAThCs
KaK OTJIeIbHOE M3/IeJINe UM MPOU3BOCTBEHHOE 000PYI0BaHHE.

Kpome TOro, HecMOTpss Ha OYEBMJHBIE NPEUMYIIECTBA CHCTEM AaBTOMATHYECKOIO
MOKAapOTYILIEHUsI, HOPMATHUBHBIE JOKYMEHTHl IO3BOJISIIOT JBOSIKO TPakTOBaTh yKa3aHUs
00 MX YCTaHOBKE. A MPOEKTHbIE OpPTaHU3AIMHM YMENIO TOJb3YIOTCS JaHHBIMU JIa3eHKaMHu B LIENAX
CHU3HUTH KOHEYHYIO CTOMMOCTH B yIiepO 0€30MmacHOCTH.

Tak CIT 5.13130.2009 (tabm. A 3, m. 11) roBOpuT, YTO aBTOMATHYECKHE YCTAHOBKHU
MOXKApOTYIIEHUs] 00s3aTeNbHbl K MPUMEHEHUIO B IOMELICHUSAX C TeHepaTopaMu C IMPHBOJOM
OT JBUTaTesel, paboTalOMMX Ha >KUJKOM TOIUIMBE HE3aBUCHMO OT MX IUIOIAAH. J[aHHBIA MyHKT
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Ta0JIUIBI OTHOCUTCS K TMPOU3BOACTBEHHBbIM moMmerieHusM. CormacHo I[IpaBuiam 6e3omacHoi
AKCIUTyaTalldl W OXpaHbl Tpyaa mis HedrenepepadarsiBaromux mpoussoacts (I16D HIT-2001)
K TIPOM3BOJICTBEHHBIM TIOMEIIEHUSIM OTHOCATCS TOMELICHHS, TJA€ pPa3MENIaeTcsi OCHOBHOE
U BCIIOMOTaTeIbHOE 00OpYAOBaHUE, 3aJ€HCTBOBAHHOE B TEXHOJOTMUYECKOW CXEeMe IPOHM3BOJCTBA
U TOMEIICHHe, M3 KOTOpPOr0 OCYIIECTBISETCS YIPABIEHUE TEXHOJOTHYECKHM MPOLECCOM.
OCHOBBIBasICh Ha ATOM, 3aKa34MK/IPOEKTUPOBIIUK He ycTaHaBnuBaeT AYIIII B momemnenun J2C.

ITpu nonbiTKe yKa3zath Ha TO, yTo JJOC ydacTBYyeT B TEXHOJOTUYECKOM IIPOLECCE, 3aKa3UHUK
CChUIaeTcs Ha TO, YTO TEXHOJIOTMYECKUH MpolecC MOJIpa3yMeBaeT MOCTOSHHOE WJIM CMEHHOE
MIPUCYTCTBHUE MEPCOHAJA B MPOU3BOJACTBEHHOM ITOMEIICHUU.

Cornacao denepanbaomy 3akony ot 30 gexadps 2009 r. Ne 384-D3 (pex. ot 2 utons 2013 r.)
«TexHnueckuil perimaMeHT o 6e30MacHOCTH 3AaHUM U COOPYKEHUIH» K TIOMEIEHUSM C TIOCTOSIHHBIM
peObIBAHUEM JIIOJICH MOKHO OTHECTH MOMEIIEHHUSI, B KOTOPBIX MpeObIBaHUE JOACH MPEayCMOTPEHO
HEIPEPBHIBHO B TEUCHHUE ABYX U OoJee yacos [11].

[Tockonbky aBTOMaTu3anus coBpeMeHHBIX J[DC momyckaer HEoOCTyXKHBacMyk paboTy
no 240 4 u Oonee, TO MOCTOSIHHOE MPUCYTCTBHUE OOCITYKHBAIOUIETO IMEpcoHajia He Tpelyercs,
a 3HaYUT, IOMEIICHUE — HEMPou3BoACTBeHHOE B ycTaHOBKAa A YIIIT He Tpebyercs.

[Ipu stom m. 5 Tabn. A 4 npunoxenuss A Coma mpaBun CII 5.13130.2009 Tpebyer
YCTaHOBKY aBTOMATHYECKHX CHCTEM MOXAPOTYIICHHUS W CUTHAIM3AIMH HE3aBUCHUMO OT IUIOMIAN
MOMEIIEHUSI DJIEKTPOCTAHIIMI M arperaroB C JAu3elb- U OEH302JIEKTPUYECKUMH arperaTami,
HO TOJIBKO HUCIBITATEIbHBIX CTAHIIMH, CMOHTUPOBAHHBIX HA AaBTOMAIIMHAX ¥ MPHUIIETIaXx.

WHCTpYKIMS 1O  MPOCKTHPOBAHUIO  IPOTHUBOMOXKAPHOW  3aIUTHl  3HEPTETUYCCKUX
npennpustuiit P/ 153-34.0-49.101-2003, BBenennas B aeiictBue ¢ 1 centsiops 2003 r., TpeOyer
YCTAaHOBKY B KOHTCHHEpaxX C Ta30BBIMH TypOMHAMH aBTOMATHYECKHUX YCTaHOBOK OOBEMHOTO
ra3oBoro noxapotyuienus (1. 7.6), a ycTaHOBKY MOJyJiel TOPOIIKOBOIO noxapotymienus Ha JJ9C
auib pekomenayer (m. 12.1.4).

[Tosxapsl Ha 00BEKTAX PHEPTETUKH TPAIUIMOHHO OTHOCATCA K Hambojee CIOoXKHBIM. Peub
TYT, TPEXKIE BCEro, WIAET O BO3MOXHBIX MOCIEICTBHIX. UemoBedeckre KEPTBBI, MOBPEKICHUE
JOpOrocTosiero 000pyAOBaHUA U HapyLICHHE AJIEKTPOCHAOXKEHHS BaXKHBIX TOCYIApCTBEHHBIX
00BEKTOB, BJIEKYIIEE 32 COOON HEBHIOTHEHHE OOEBBIX 3a/1a4, — BOT JIUIIb HEMHOTHE TIOCIIE/ICTBUSA,
KOTOpPBIE BIIEYET 3a COOOM MpPEeHEeOPEKUTEIHPHOE OTHOIICHHE K TMOXKapHOW Oe3omacHOCTH. BBumy
CKa3aHHOTO TpeOyeTcss He TOJBKO BHEAPEHHWE HAa OOBEKTHI YHEPTeTUKH BBICOKOTEXHOJIOTHYHBIX
CHCTEM TOXKApPOTYIICHHUS, HO U TIEPECMOTp ACHCTBYIOIIUX HOPMATUBHBIX aKTOB, PETIIAMEHTUPYIOIINX
WX IPUMEHEHHE.
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TEOPUSA U IPAKTUKA CYJEBHOM
IKCHEPT3bI

VK 614.841.2.001.2

NPUMEHEHUE PEHTTEHOBCKOU MHTPOCKOIIUU
IIPU DKCIIEPTHOM NCCJIEJOBAHUU TPYBYATBIX
SJEKTPOHATPEBATEJIEN IMTOCJIE IIOXKAPA

A.B. Mokpsk.
Cankr-Ilerepoyprcekmii yausepeurer I'TIC MUC Poccun

B pesynbTaTe aBapuilHOro pekuMma pa0OThl TPYOUaThId JICKTPOHArPEBATENbh YacTO CTAHOBSTCS
NPUYMHON MoOKapa. B maHHON cTaTbe NMPUBEACHBI MPUMEPHI MPAKTUUYECKOTO0 MPUMEHEHUS PEHTTEHOBCKOM
WHTPOCKOIHH IPH SKCIIEPTHOM HCCIIEAOBAaHUN TPYOUaThIX AJICKTPOHArpeBaTeIei mocie noxapa.

Kniouesvie cnosa: cynebHasi TMOXapHO-TEXHUYECKas DSKCIEPTH3a, PEHTTEHOBCKAs JAMArHOCTHKA,
MIPOCBEYMBAHNUS OOBEKTOB, TPYOUaTHIil 3EKTpOHArpeBaTeb

B moxapHO-TeXHMYECKOW  3KCIepTH3e  Iepell  SKCIEePTOM  BO3HUKAeT  BOIPOC
00 YCTaHOBJICHWW NPUYMHBI MOKapa. DKCHEPTHOE HCCIEeNOBaHHE OOBEKTOB, M3BATHIX C MeECTa
1o’kapa, sIBJseTCs OAHON M3 OCHOBHBIX YacTel JUIsl PELIeHHUs IOCTABICHHBIX BOIIPOCOB. M3BecTHO,
YTO 3JEKTPOOOOpYAOBaHHWE M, B YaCTHOCTH JJIEKTpOHArpeBaTeibHble MPUOOPHI, MPEACTABISAIOT
0co0yi0 TMOKapHYI0 ONAacHOCThb. AHaIM3 JaHHBIX MoKaszal, uyTo Oosee 21 % Bcex moOXkapos,
CBSI3aHHBIX C AJIEKTPOOOOPYIOBAHUEM, MPUXOJUTCS HA MOKAPBI ¢ OBITOBBIMU HarpeBaTeIbHBIMU
anemeHTaMu. KopoTkoe 3aMblkaHMe, Meperpyska, OONbIIoe MEepexoJHOe CONMpPOTUBIEHUE, padoTa
ANEKTpONpubopa B HEMPETyCMOTPEHHBIX KOHCTPYKLHEH YCIOBHUAX — BCE 3TO MOXKET MPHUBECTH
K aBapUHHOMY PEXUMY PaOOTHI.

[lenbto MaHHOM CTaTbM SIBJISETCS IOMCK pPa3pyILIEHHOIO ydyacTKa CIUpald TpyOudaThIX
HarpeBatenbHbIX 51eMeHTOB (TOH) ¢ momoribio peHTreHOBCKOH NpocBeYHMBaroNiel YCTaHOBKU
KPII-01 «Catypu».

JUis foCTHXKEeHMsI TOCTABIEHHON 11eNTi ObLII0 HE00XO0AUMO PELIUTh CIEAYIOLINe 3aJauu:

— BbIOpaTh OOBEKTHI /1JIs1 MPOBEACHUS UCCIIEI0OBAHUS;

— OCYIIECTBUTH MOJIEIMPOBAHUE ABApUHHOIO MOXKApOomacHoro pexuma padotst TOHoB
Ha 3JIEKTPOTEXHUYECKOM CTEHJIE;

— ¢ nomouipto nmpoceeunBaronieil ycranosku KPII-01 «CatypH» nomyduTs peHTTEHOBCKUE
CHUMKH M OIPEAEIINTh MECTO pa3pbiBa HarpesarenpHo cnupann TOHa.

B kauectBe 00BEKTOB wHccienoBaHusi BblOpaHbl TOHBI pa3nuuHBIX HarpeBaTeNbHBIX
YCTPOMCTB, KOTOpbIE Hamboyiee 4acTO M3bIMAIOTCA C MecCT HoxkapoB. B Tabm. 1 mpencraBieHbl
00BEKTHI, KOTOPBIE OBUTH BEIOPAHBI IS TPOBEICHHS dKCTiepuMenTa [ 1-2].



Tabmuua 1. TOHbI, BbIOpaHHBIE AJ151 IPOBeIeHUs] IKCIEPUMEHTA

Ne HarpeatenbHoe Marepuan
o Kongwurypanust HarpeBaemas cpena .
n/n YCTPOMCTBO TpyOUaToit 000JI0YKH
1 DIIeKTPOTIINTA £ BO3YX Hepxasetomas crain
4
T
=
2 DIIEeKTPOIAHHUK BOJIa HuxkenupoBanHas Meab
3 DJeKTpoYaiHUK BOJIA Jlarynp
4 Boponarpesareib BOJIA Hepxageromast ctanb
5 Boponarpesareb K =) BOJIA Jlarynp
—— H
4
6 Kunstunpauk \ BOJIA VYraepoaucras craib
Nz

MogenupoBanue aBapuitHoro pexuma pabotsl TOHOB mpoBomioch Ha cCHElHaIbHOM
ANEKTPOTEXHUYECKOM CTeHAe. ABapuilHbli pexuM padorsl TOHOB BOISHOTO OXJaXKAEHUS
3aKJIIOYaeTCsl B OTCYTCTBUM HarpeBaeMoil cpensl, a TOHOB BO3QyIIHOrO OXNaXKICHUS —
B HEKOHTPOJHPYEMOM IIOCTOSIHHOM pa3orpeBe (Kak MpaBUJIO, 3TO TMPOMCXOJUT IPHU BBIXOE
U3 CTPOSI TEPMOPETYIISATOPA).

K BbiBoHBIM KOHTakTaM TOHOB, KOTOpbIE OBUIM Ha OTKPHITOM BO3AYyXE MPH KOMHATHOU
Temneparype, nojaaBanu HampsbkeHue 220 B. B xone Takoro pexuma paOoTbl HarpeBareibHas
cnupayib MO0 HEKOHTPOJMPYEMO paszorpeBajach M JHMOO meperopana, Ju0O 3aMbIKajia
Ha TpyOuaryio obonouky TOHa, u Bo3HMKanm AyroBod mpolecc, KOTOPbI OCTaHaBIMBAJICS IpU
0OpBIBE KOHTAKTA.

Jlanee, mnodydyeHHble TakuUM oOpa3oM o00pa3ibsl 0e3 mpeaBapUTENbHONW MOATOTOBKU
MIOMENIAINCh B Kamepy NpocBednBaronieil peHTreHoBckod ycraHoBku KPII-01 «Catypn» mis
NpOBEICHUS JalbHEHIINX nccienoBanuil. CbeMka Bcex 00pa3lioB MPOBOJMIACH HPU CIETYIOLINX
3HaueHusX HampspkeHus M Toka: U = 100 kB, | = 1 mkA. Ilocne peHTreHOBCKOM ChEMKH
MOJTyYeHHbIE CHUMKH JIOTIOJHUTEIBHO 00padaThIBaIMCh MPU MOMOIIM KOMIIBIOTEPHOMH MPOrpaMMbl
«PhotLux» i yaydmieHHs KadecTBa H300paXKEHUS ¥ ONPENCNICHHS MECTOMOJIOKCHHUS
pa3pyLIEHHOI0 y4acTKa HarpeBaTeJIbHOM ciupany [3].

[Tocne oOHapyxkeHMsI MecTa paspbiBa cripain TpyOdaras obonouka TOHa BckpeiBanach
HO’KOBKOM II0 METaJlly Ha ydyacTke JUIMHOH 2-3 cM. Jlanee BU3yaJIbHO ONpPENENsUICS LBET
NepHKIIa3a B 30HE pa3pylLIeHHs] CIIUPAIIH.
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[loremHeHMe nepukiIa3a, a MIMEHHO, €CJIN [IEPUKA3 UMEET CEPbIN, TEMHO-CEPBIN WM YEPHBIN
L[BET, CBUETEILCTBYET O TOM, YTO UMEJ MECTO OBITh HEKOHTpOJIHpYyeMbIii pazorpeB TOHa, To ectb
aBapuitHBIA pexuM paboTel. B ciydae eciam TakoBOro MOTEMHEHHUS HE OOHApYXKEHO, TO CleNaTh
orpezieNieHHbIN BbIBOJI 0 pexkumMe padoTsl TOHa He npencTaBisieTcsi BO3SMOKHBIM.

PentrenoBckue chumku TOHoB, paboTaBimmx B aBapuiHOM pexuMe, ipuBezeHs! Ha puc. 1-10.
Otnenpupie TOHb1 (NeNe 2, 3, 5, 6) ObuiM CHSTBHI C JBYX Pa3IUYHBIX PaKypCOB, MOCKOIBKY
UX CJOXHAas NMPOCTPAHCTBEHHAs KOHQUTypalus HE I03BOJIsIa IETUKOM HaOJI0JaTh CTPOSHHE
HarpeBaTesIbHOM Crupaiu.

a) ®orocaumok TIHa 0) PenTrenoBckmii caumoxk TOHa

B) OOpa0oTaHHbIii peHTreHOBcKUil cHUMOK TOHa

Puc. 1. TOH nHarpeBaTe/ibHOM ObITOBOI 31eKTPOIINTHI (00beKT Ne 1)
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a) ®orocaiumok TIHa 0) PentrenoBckuii cahumoxk TOHa

MecTo
pa3pbiBa
CIMPAJIH Wf,
\
N

B) O0paboTanHblii penTreHoBckuii chumoxk TIOHa

Puc. 2. TOH ssiexkTpouaiiHuka (00beKT Ne 2)

a) Pentrenosckmii caumok TOHa 0) O0padoTanHbIi peHTreHOBCKMH cHUMOK TOHa

Puc. 3. Ipyroii pakypc TOHa saexTpoyaiiHuka, n300pakeHHOro Ha puc. 2 (00beKkT Ne 2)
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a) ®orocuumoxk TIHa 0) PentrenoBckuii chumok TOHa

MecTO pa3phbiBa
CIHpaJn

Puc. 4. TOH anekTpouaiinuka (00bekT Ne 3)

a) PentrenoBckuii canmoxk TIHa 0) O0padoTanHbIii peHTreHoBcKkHii cHuMoK TOHa

Puc. 5. JIpyroii pakypc TOHa sjexTpoyaiiHuka, n3006paxeHHoro Ha puc. 4 (00bekT Ne 3)
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0) PentrenoBckuii canumok TIHa

MecTo paspbiia =~

N 7’

I

B) Kpynuslii niian yuyacrka TOHa

Puc. 6. TOH 6oiisiepa (00bexT Ne 4)

a) ®orocHumox TIHa

0) PentrenoBckmii chumox TIOHa

B) OOpaboTanHblii peHTreHOBckuii cHuMox TIHa

Puc. 7. TOH BogonarpeBares (00bekT Ne 5)
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a) PentrenoBckuii chumok TOHa

0) O0paGoTaHHbBIIH peHTFeH0¢KHﬁ caumok TOHa

I
O S —

BN

B) Kpynnslii mian yyactka TOHa

Puc. 8. [Ipyroii pakypc TOHa BononarpeBareJisi, 1300pakeHHOTo Ha puc. 6 (00bekT Ne 5)
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a) ®orocuiumok TIOHa

0) PentrenoBckuii chumok TOHa

B) O0paboTaHHbIii peHTreHoBckuii cHuMok TOHa

Puc. 9. TOH 3/1eKTpOKMIATHIBHUKA (00BHEKT Ne 6)
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a) PentrenoBckuii cnumok TOHa

0) O0padoTaHHbIii peHTreHoBcKUi cHMMOK TIHa

Puc. 10. Jpyroii pakypc TOHa 3/1eKTpOKMNATHILHUKA, H300pakeHHOT0 Ha puc. 9 (00bekT Ne 6)

B) [lepukia3s ceporo nBera r) CnyiaBuBIIMTiCA MePHKIIA3 YEPHOTO [[BETA

Puc. 11. U3mMeHeHUe nBeTA MePpUKJIA3a, HA0II0aeMOe MOCJe BCKPHITUSI TPYOUAaTOI 000/109KH
Ha y4yacTKe pa3pylieHusi CIUPaIn
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[Tpu uccrnenoBanun TOHoB NelNe 1-5 Obu10 0OHApYKEHO MECTO pa3pbiBa CIUPATIH. DTO
YAQJIOCH CZIeNaTh TOJBKO MOCIE KOMITBIOTEPHONH 00pabOTKH PEHTIeHOBCKUX CHUMKOB. B TOHe Ne 6
CIMpaJib MPAKTUYECKU HE MTPOCMATPHBAIACh, B 0COOEHHOCTH Ha BUTKOBOM YYacTKe.

JlanpHelee BCKPBITUE W MCClIeN0BaHue TpyOdaToir 06omouku TOHOB B 30HE pa3pyiieHus
CIHMpaJI MMOKa3ajio, YTO Ha TaHHOM Y4acTKe HaOJItolacTCs M3MCHEHHUE 1BeTa nepukiasa (puc. 11).
Paznuunbie TOHBI uMenu nepukiia3z pa3HbIX IBETOBBIX OTTEHKOB: CEpPbIH, CBETJIO-CEPbI, YEPHBIN.
BeposiTHO, LBeT mnepukia3a 3aBUCUT OT MOIIHOCTM JYroBOIO pa3psizia, IMPOTEKAIOIIEro IIpH
aBapuitHOM pexkume padbotsl TOHa.

OcHoBBIBasACh Ha pe3yJbTaTax MPOBEACHHBIX UCCIEA0BAHNN, MOXKHO ClI€JaTh BBIBOJ O TOM,
YTO C IOMOIIBI0 MPOCBEUMBAIOIICH PEHTTEHOCKONMU MOXHO wuccienoBatb TOH ¢ kopmycom
u3 JMI000ro Marepuana — JaTyHb, Mellb, CTalb YIJIEPOAMCTAs, CTAIb HEp)KaBeromas. AJTIOMUHHUNA
HE BKJIIOYEH B 3TOT CIHUCOK IO IMPUYUHE OTCYTCTBHSI HEOOXOIMMOCTH €r0 «IPOCBEUHBAHUSI» —
amoMuHueBass obonouka TOHa mpakTHUecKu MONMHOCTBIO pa3pyllaeTcss B Ipolecce MoxKapa,
OTKpbIBasi IOCTYI K mnepukiiazy. OCHOBHYIO pOJIb MIPH MOJYYEHHUH YE€TKOTO U300pa)kKeHUsl CIIupaiu
UrpaeT HE MaTepual, U3 KOTOPOro BBINOJHEHA TpyOuartas obomouka TOHa um ee Tommuna,
a JauaMeTp crnupand. TOHKas CHUpaib, Kak 3TO OBUIO B Cllydae C JIIEKTPOKUISTHIBHUKOM,
[IPaKTUYECKH HE IpOocMaTpuBajach Ha PEHTTEHOBCKOM CHHMKE, HECMOTpPSI Ha JOIOJHUTEIbHYIO
KOMITBIOTEPHYIO0 00paboTKy doTorpaduu.

Jlns  BeIABIEHUS MecTa paspylleHus HarpeBarenbHOM cnupanmu TOHoB  moxer
ucrnonb3oBathes mpocBeunBatomias ycraHoBka KPII-01 «Carypu», HO HMEIOTCS OTrpaHUYCHUS
10 TIPUMEHEHUIO PEHTTEHOBCKOM yctaHOBKH. [lepBoe cBsizano ¢ koHpurypamnueir TOHa, TpyOuaras
obonouka Heruiockux TOHOB HaknaapiBaeTcsl caMa Ha ce0si Ha CIIPOCHIUPOBAHHOM HM300pa’KEHUU
PEHTTEHOBCKOTO CHUMKA U 3aTpyJHSET €ro aHaiau3. Bropoe orpaHuuyeHue HakjaJbIBaCT TOHKas
cnupaib HeKoTopbiX TOHOB, KOTOPYIO MpakKTUYECKH HEBO3MOXKHO UACHTH(PUIIMPOBATH HA CHUMKE
1 TeM OoJiee onpeenuTh MECTO €€ pa3phiBa [4].

CrnenyeT Takke OTMETHTb, YTO PEHTI'€HOBCKas MHTPOCKOIHUS SBIISETCS HEPa3pyIIalomuM
METOJIOM MCCJIE0BAaHUs, OJIHAKO, IOCJIE €ro NMPOBEACHUS TPeOyeTCsl YaCTUYHO BCKPBITH KOPITYC
TOHa.
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BE3ONNACHOCTDb ’KU3HEAEATEJIBHOCTH

YK 621.1.013

MOJAEJIMPOBAHUE IMTPOUECCA UBMEHEHUA ITAPAMETPOB
I'A30BOI CPEJBI IPU MMOKAPE B IOMEIIEHUN

A.JO. JIaOMHCKHM, KAHAUAAT TEXHUYECKNX HAYK, JTOLEHT.
Cankr-Ilerepoypreknii yausepeurer I'TIC MUC Poccun

PaccMoTpeHbl 0COOEHHOCTH MOJIEIUPOBAHUS MIPOLIecca U3MEHEHHUS IIapaMeTPOB Ta30BOH cpelibl IpH
MoKape B IOMEILEHHH. BBINOIHEHO KOMIIBIOTEPHOE MOJIEIMPOBAHME NpoLEcca M3MEHEHHs IapameTpoB
ra3oBOM cpenpl MpU MoXape B MOMENEHHH NyTeMm pemieHus Ha DBM nuddepeHnnansHOro ypaBHEHUs,
OIMCBHIBAIOIIET0 MaTepUATTBHBII OallaHC Ta30BOW CPE/IbL.

Kniouesvie cnoga: moxap B TOMEIIEHHH, TIa30Basi Cpena, MPOLECC W3MEHEHHUs MapaMeTpoB,
KOMITBIOTEPHAs IPOrpaMMa, MaTeMaTHIeCKasi MOJIENb

IIpu noxape B MOMEIIEHUH MPOUCXOAUT U3MEHEHUE COCTaBa U MAPaMETPOB Ia30BOM CPEIbL,
3aloJHAIIeH mnomelleHue. Ecinum nomMenieHue MMeeT OKHa W JBEpPH, COEAMHSIOLIUE €ro
C HapyXHOU arMocepoi, TO TazoBas cpela TAKOTO IOMEIICHHS MOXET pacCMaTpPHUBATHCS Kak
OTKpbITasi TepMOJAMHAMUYECKasi cucTtemMa. B mporecce moxapa NpOHCXOAUT OOMEH JHeprueit
C Hapy)KHOM Cpelod, YTO TMPUBOAUT K M3MEHEHHIO I[1apaMETPOB COCTOSHUS  TaKOW
TepMOJUHAMHYECKO cucTeMbl. CxeMa moskapa B IOMEIICHUHU MIpe/icTaBlIeHa Ha puc. 1.

Puc. 1. Cxema nmo:kapa B noMeIleHnu:
1 — cTeHsl MoMeleHNus; 2 — MPoeMbI MOMellleHns; 3 — 0Yar BoCIJiaMeHeHus; V — cBOOOIHBIH 00beM
nomMemeHus; ¥ — ckopocTh BoIropanus roprwoyero marepuaia; Gg u Ty — pacxon
U TeMImepaTypa nocrynamiero Bo3ayxa; Gr u Tr — pacxox u TemnepaTypa yXoasux ra3os

OcHOBHBIE TEPMOJIMHAMUYECKHE IapaMEeTpbl COCTOSHHS Ta30BOH cpeibl B MOMEUICHUH
MOTYT ObITh onMcaHbl ypaBHeHueM Kuaneiipona [1]:

P*V = m*R,,*T,

rae P — mosiHoe naBneHne cMecH ra3oB B oMeneHnn; V — oobeM cMecH; M — Macca rasa; Rqy — rasonas
IIOCTOSIHHAs CMecH ra3oB; T — TemnepaTypa CMeCH ra3oB.
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YuuBepcanbHass ra3oBas mnoctossHHas < R=8314 [[x/kr/K]. TazoBas mocrossHHas
KOHKPETHOTO T'a3a paBHa:

Rr:R/},l,

r7ie L — MOJIEKYJISIpHAsi Macca rasa.
Jlis cMecu ra3oB:

RCM:R/Z(I’J'*MJ'),

rae [=Vj/V — oObeMHas 101 j-TO KOMIIOHEHTa CMECH Ta30B; [j — MOJICKYJSIpHAs macca J-Io
KOMITOHEHTA CMECH T'a30B.

J1J1s1 OCHOBHBIX KOMITOHEHTOB Fa30BOM CMECH IIPH I0KApE Ta30BbIC MTOCTOSHHBIC TPUBEICHBI
B Ta0JL.

Tabnnna
KoMmoHeHT ra3oBoi cMecu Boznyx (O)) CO, CO H,O
I'azoBas nocrosiaHast, Ry [JIx/(kr*K)] 287,15 259,7 189,15 296,9 | 461,7
MonekynsipHasi Macca, L 29 32 44 28 18

OCHOBHBIMU CpEeIHEOOBEMHBIMH TMapaMeTpaMU COCTOSIHUSI Ta30BOM Cpelbl IpHU TMoXape
B IOMEIIECHUHU SIBISIOTCA cpenHeoObeMHOe naBieHue Pp, cpenneoObeMHas Temmeparypa [m,
cpeaHeo0beMHasl IIIOTHOCTh Py U CPEIHHUE KOHIEHTPAIMU OCHOBHBIX KOMIOHEHTOB Oy, CO,, CO
u HyO (BoastHOM nap) ra30BoOi CMeCH.

CpenreoObeMHOE TaBIICHUE MOXKET OBITH Onpe/iesieHo 1mo ¢popmyie [1]:

Pm= (1/V) | PAV.

Ecnu macca rasa B HOMEIIEHUH paBHA M, TO IJIOTHOCTb Py = M/V.
Mexny cpenHeo0ObeMHBIMH MTapaMeTpaMH CYLLECTBYET MpocTast ¢BA3b [1]:

T = P /(Rew™pm)-

VYpaBHEeHHsI TIOKapa OMHUCHIBAIOT HM3MEHEHHE CPeAHEOOBEMHBIX MapaMeTpOB COCTOSTHUS
ra3oBOM cpejbl MPHU TMOXKape B MOMEIICHUH B 3aBUCUMOCTU OT BPEMEHHU. DTU YpaBHEHUsI OCHOBAHBI
Ha 3aKOHAaX COXPAHEHMsS MacChl U COXPAHEHUS SHEPTHH.

PaccmoTpuMm ypaBHeHHe coxpaHeHust Macchl. Eciu pacxon Bo3ayxa paBeH Gg, pacxoj ra3os
paBeH Gr, a CKOpOCTh TeEpexoia TOpIYero MaTephaja B Ta3000pa3HOE COCTOSHHUE (CKOPOCTb
BbITOpaHus) paBHa W, TO ypaBHEHUE COXpaHEHUsI MacChl OyaeT umMeTh Bu [1]:

d(pm*V)/d’E = GB +¥ - Gr,

r7ie T — Bpemsl.
[Tpu V=const MO>XHO BBIJICJIUTH TPU PEKUMA PA3BUTHUSA MOXKapa B oMeleHuu [1]. Pexumbl
pa3BUTHSI [TOKapa NPeCTaBICHbI Ha puC. 2.

m

I

¢
Puc. 2. PeskuMbl pa3BUTHSI I0Kapa B IOMeIeHUH
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[TepBbIii pesKUM XapaKTepU3yeTCs BO3PACTAHHEM TEMIIEPATyphl B TOMEIIEHUU U YOBIBAHUEM
IJIOTHOCTU Tra30BoM cpenbl. [Ipu 3TOM pexuMe W3 ypaBHEHHS COXpaHEHHs Macchl ciemyer [1]:
dpm/dt < 0 u Gg + ¥ < Gr — pacxoj yXOIsIIUX Yepe3 MPOeMbl ra3oB OOJbIE, YeM Pacxoj
MOCTYMAIOIIET0 BO3/1yXa BMECTE C ra3000pa3HbIMU MTPOTYKTAMH FOPEHUSI.

[Tpu BTOpOM pekuMe HAOMIOIACTCS] HE3HAYUTEIILHOE W3MEHEHHE TUIOTHOCTH U TeMITePaTyphl
B nomettenuu [1]: dpm/dt ~ 0 u Gg + ¥ ~ Gr.

[Tpu tpetbem peskume dpm/dt > 0 u Gg + ¥ > Gr — HabmoaeTcs Bo3pacTaHue MIOTHOCTH
ra3oBOi cpeibl U yObIBaHHME TEMIIEpaTypbl B MOMEUICHUHU, MPU ITOM PaCXO]l YXOJAIIUX uepes
MPOEMbl Ta30B MEHBIIE, YeM pPAcXoJl IMOCTYHAIOUIero BO3AyXa BMECT€ C TIa3000pa3HbIMU
IIpOayKTaMu ropenus [1].

[Tpu uncneHHoM perieHnu AuQQepeHnanbHbIX YpaBHEHUH Mokapa OObIYHO HCHOIB3YIOT
cienyomue 6e3pa3mMepHble epemMeHHbie [1]:

B=pm /Pm01 0 = T/ Tmo, 7= (Pm — Pmo)/Pmo,

T7I€ Pmo [KF/Mg], Tmo [K], Pmo[I1a] — cpenseoObeMHBIE TEPMOIUHAMHYCCKHE TTAPAMETPHI COCTOSHHS
Cpelbl B TOMEIIICHUH TIEPe]] IIOXKApOM.
YpaBHEHHE COXPaHEHHsI MAacChl B 0€3pa3MepHOM BHUIE MOXKET UMETh Cieayromuii Bux [1]:

dp/dts =yg + v —7r,

rae t5=1*(Gol(p*V)); v8 = Gp/Go; yr=Gr/ Go; y=¥/Go, Go — pacxo razoo00pa3Hoii cpeibl yepes3
[IPOEM B ITOMEIICHHUH.
Pacxon Go mosxkeT ObITh onpenenex no gopmyne [1]:

Go=E*N*pmo *\/(Z*h*g),

rae & — koahduineHt pacxoa npoema (06brano £=0,8); h = H/2 — nonoBrHa BBICOTHI TIOMEIICHHUS,;
g — yCKOpeHue CBOOOHOTO MaJACHHUS.

PaccMoTpuM ypaBHeHHE coxpaHeHUss HSHEpruu. JUIsi OTKPBITOM TEPMOIUHAMUYECKOM
CUCTEMBI, KOTOpPYIO IIPEACTaBISET Tra3oBas Cpela B IIOMEIICHUM, KHUHETHYECKas JHEPIrus
[0 CPaBHEHUIO C BHYTPEHHEH »Hepruel mnpeHeOpex Mo Mana. BHyTpeHHss SHeprus rasa
B IIOMEIIIEHUHU MOXXET OBbITh omnpeeneHa no ¢popmyse [1]:

U=]Cy*p*TdV,

riae Cy M p — TEIIOEMKOCTh U TUIOTHOCTD T'a3a.
UzBectHO, uto p*T = P/R u Cy/R = 1/(k-1), rne k= C\/ Cp — mokasarensb aguabdatel. Torma
BHYTPEHHSISI SHEPTHsI PaBHA:

U = (1/(k=1))*P dV.

M3MeHeHne BHYTpEHHEH PHEPTUU BBI3BIBACTCS IMOJBOJIOM TeIa B mporecce roperus Qr,
OTBOJIOM TeIlIa Yepe3 CTeHbl moMereHust Qcr 1 MaccoOOMEHOM ¢ OKpyskatollen cperoit Qmo:

Qr=Y¥*1n*Q dr; Qcr= Qw dt; Qmo = (Gg* ig + ¥*in — Gr *ir) dr,
rae N — Ko3()PULHEHT TOJIHOTHI CTOPAHHUS; i M ir — SHTANBIMH BO3AyXa U Ia30B; ifj — SHTANBIIHUS
ra3000pa3HbIX MPOLYKTOB CTOPAHHS.
Vcrions3ys TepBblil 3aK0H TEPMOJAMHAMUKH, MOYKHO TIOJTYYUTh YpaBHEHHE SHepruu moxapa [1]:

1U(k-1))* d(Pm*V)/dt = ¥**Q — Qu + (Gg* i + P*in — Gr *ip).
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HaganbHble ycnmoBHUS 3TO TapaMeTpbl COCTOSHUS Ta30BOM Cpelbl B TOMEIICHHH TEepe]
oxapoM: Tm = Tmo; Pm = Pmo; Pm =Pmo. 3€Ch HHACKCOM «0» OTMEUYEHBI BETMYHHBI, OTHOCSIITHECS
K IapaMeTpaM COCTOSIHHSI Ta30BOM CPEJIbI MEPE/T MOKAPOM.

Ha puc. 3 mpencraBieHbl 3HaueHHs Oe3pa3MEpHBIX BeMW4MH pacxoja rasza yr = Gr/Go
u Bozayxa Y = Gp/Go mpu moskape B IMOMEIIEHHH pa3MepoM 6*6*3 merpa ¢ AByMs IpoeMaMu
(oxHo u aBeps) [1]. Pacxox Go = 10 [kr/c].

BespasmepHblii pacxog rasa u Bosgyxa

0,16

0,14 —

/

1
0,12 7

e
0,1 "
0,08 /

0,06

Gv

0,04

0,02 7

] 8 16 24 32 40 48 56 64 72 80 88 96

Bpema

Puc. 3. 3aBucMMOCTH Ge3pa3MepHBbIX BeJUYHH PAcxo/1a ra3a yr 1 Bo3ayxa yg OT 0e3pa3MepHOro
BpeMeHH T = T*Go/(p*V)

B ypaBHeHust moxxkapa (ypaBHEHHsI COXpaHEHHS MAacChl M DHEPTUH) BXOAAT BenuuuHbl Gg,
Gr, ¥ u Qw. Bemnuunsl Gg u Gr 3aBHCAT OT pa3MepoB NPOEMOB IOMEIIEHUS U MapaMeTpoB
ra3oBoil cpenpl. BemnmunHa ckopoctu Bbiropanus V¥ 3aBucur ot Oombiioro umcia (pakTopos
U OmpejessieTcss 1Mo sMnupudeckuM QGopmynam. Bemmumna Qw ompenensieTcsi HHTEHCHBHOCTBIO
TEII000MEHa MeXKIy Ta30BOM Cpe/joi M cTeHaMU MOMEIIEHUSI.

Ha puc. 4 npeacraBneHsl 3HaueHUs Oe3pa3MEpHOM BEITUYMHBI CKOPOCTH BBITOPAHUS
v = W/Gp npoayKkToB ropeHus B moMenieHud [1].

Be3pasmepHasn CKOPOCTb BbIrOpaHMUA

0,035
0,030
0,025 ~
0,020 pd
0,015 pd
0,010 ,/
I

0,005 —
0,000

0 8 16 24 32 40 48 56 64 72 80 88 96

Bpema

Puc. 4. 3aBHCHMMOCTH Ge3pa3MepHOii BeJTHYHHBI CKOPOCTH BHITOPAHHUS IPOAYKTOB rOPeHHs
ot 6e3pa3mMepHoro BpemeHu T = T*Go/(p*V)
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Mozle.nnponalme nmpouecca ISMCHCHUA MapaMeTpoB

Huddepennmansaoe ypasaenue (1Y), Moaenupyroliiee mpoecc n3MEHEHUs 0e3pa3MepHOi
CPEeTHEOOHEMHOM MIIOTHOCTH Ta30BOM CPE/Ibl B IOMEIIEHUH, UMEET cienyromuid Bux [1]:

dB/dTB =7YB + VY —7r.

DTO ypaBHEHHE COXPaHEHHSI MacChl (MaTepUATBHOTO OallaHCca) MPH MOXKape B TOMEIICHHH.
Ha puc. 5 npencraBnenbl 3HaueHus npaBod yactu JY: OGe3pa3MepHble BEIUYHHBI Yg + \J — .
ITo ropu3oHTaILHON OCH OTJIOKEHO Oe3pazmepHoe BpeMeHs T = T*Gol(p*V).

MpaBaa yactb AY: Gv+Psi-Gg

0,0060
0,0040

} —

—

0,0020 L~
0,0000
-0,0020 A 23 16 24 32 40 48 56 64 20 288 96

’ \ Gv+Psi-G
-0,0040 \ / E

Anp
-0,0060 \ /
-0,0080 #
-0,0100 = ,.//
-_.—-%

-0,0120 —
-0,0140

Puc. 5. 3aBucuMocTh CyMMBbI 0e3pa3MepHBIX BeJIMYUH PACX00B ras3a yr, BO31yXxa Yg
¥ CKOPOCTH BBITOPaHHUs Y 0T Ge3pazMepHoOro Bpemenn ts = ™ Gol/(p*V)

3aBHUCHUMOCTH npaBoﬁ qaCcTu Hy OT BPCMCHU MOXKCT ObITH AlIPOKCUMHUPOBaHa IMOJIMHOMOM BHIA:
— 2 3
F(’CE) =A+ B*’E5+ C*‘CE + D*’EB y

rne A, B, C, D — koadpdunmentsl nonmmHoMa. Ha pucyHke KkpuBas anmpoKCUMAalUM BblEJIeHA
CHHHM I[BETOM.
Hauanbnbie yenosust 1uist 1Y noxkapa umerot crneayromuid Buf [1]: Br=o = 1; 0:=0 = 1; == 0.
s pemenus 1Y ucnonbs3oBanack nporpamma st 9BM, peanusyroniasi Y4MCIeHHBIR METO/
penieHus oObIkHOBeHHBIX 1Y [2].

Puc. 6. Oxno nporpammsl A IBM pemenus 1Y
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B kadecTBe Takoro Merojia MOTyT OBITh MCIOJIB30BAHBI SIBHBIE METO/bI Diijiepa (JIOMaHbIX)
u Ounepa-Komm, HesBHble MeToAbl Tpaneuwii 1 CHUMIICOHA, MHOTOIIAroBbI MeTon MuiiHa,
a taxke Metoabl PyHre-KyrTel. OKHO KOHCOJIBHOM MpOrpamMMmbl, UCIIONIb3yeMo# Juis pemenus Y,
IIPEJCTABICHO Ha puc. 6.

brok-cxema nporpammel 1u1st 9BM npencrasiieHa Ha puc. /.

Beoa ¥Y.h.a. b
XN =a

[ !

BBRIBOI 3HAYeHHHA
XuyY

l

BeIYHCIeHHe Y
Y=Y +h*F(X., Y)

!

IMepexod K CIEIYVIOIIEMY VIOV
X=X-+h

HeT E

Ada

BBIBOI pe3y/IBTATOB
pacdera

Puc. 7. Baok-cxema nporpammsl 1 IBM pemenus 1Y

be3pasmepHbIe BETMYMHBI, ONMMCHIBAIOIINE CPETHEOOBEMHBIC TEPMOIMHAMUICCKUE TTapaMETPhI
ra30BOil cpenbl B MOMEUICHUU W BXOJsimue B auddepeHnnanbHbie ypaBHEHUS 110XKapa, CBS3aHbI
creaAyrommM cootHomenuem [1]: 6 = (n + 1)/P.

Takum 00pa3om, 3Has XapakTep HU3MEHEHHs Oe3pa3MEpHOU CPeIHEOOBEMHOMN IUIOTHOCTH
B = pm/pmo 1 ipuHUMAst T ~ 0 (M3MEHEHHUE JTaBIICHHUS Ta30BOW CPE/Ibl B MOMEIIICHUH HE YUUTHIBACTCS),
MOKHO OIpPENCINTh XapakTep W3MEHEHHsS Oe3pa3MepHON CpeJHEOOBEMHON TeMIlepaTyphl
B noMeneHuu 0 = Tp/Tmo.

B pesynbrare pemienus Y Obuia moydeHa 3aBUCUMOCTE (MHTerpaibHas KpuBas) 3 = f(tg),
npeJcTaBIeHHas Ha puc. 8.

BespasmepHana NIOTHOCTb ras’oBoOMW cpeabl

1,2

0,8 ™
0,6 ™~

~— ——Beta

0,4

0,2

Puc. 8. 3aBucumocThb (MHTErpajbHasi KpuBasi) e3pa3mMepHoii cpenHeodbeMHol MoTHOCTH P = f(TE)
ot 0e3pa3mMepHoro Bpemenu s = T*Go/(p*V)
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3aBHCHUMOCTh Oe3pa3MepHOil CpeTHeOObEMHOM TeMIIepaTyphl Ta30BOM CPEIbl MPU MOXKAPE
B nomettenuu 0 = f(tg) oT 6e3pasmeproro Bpemenn 15 = T*( Go/(p*V)) npencrasiena na puc. 9.

BespasmepHana Temneparypa rasoBou cpepgbl

3,00
2,80 .

2,60
/ T

2,40 v auuy
/ o~
2,20

" 4

2,00 // / Teta
1,80 / //
6o // —Teta_1,2

» ,/
1,40 7
1,20 /
1,00

0 8 16 24 32 40 48 56 64 72 80 88 96

Puc. 9. 3aBucumocts Ge3pa3mMepHoOii cpeqHeoObLeMHOIT TeMnepaTypsl B nomemennu 0 = f(tg)
ot 6e3pa3mepHoro BpemeHu T = T*Go/(p*V)

Kak u cnenoBasio 0xuaaTh, Ipy MoXKape B MOMEUICHUH HA0JI01aeTCsl CYIIECTBEHHBII pOCT
(B 1Ba C TIOJIOBHHOM pa3a) TeMmIepaTypbl Ta30BOM cpelbl 0e3 ydera pocta maBieHus (Ha puc. 9
KpuBas KpacHOro IBera). PocT naBieHusi ra3oBOd cpelbl MpU IMOXKApE B MOMEIICHUH MOXKET
nocturatb 20 % ot naBiaeHus 10 noxapa. Ilpu sTomM Temmeparypa ra3oBod Cpeabl MOXET
YBEJIMUYUTHCS TIOYTH B TPU pasa (Ha puc. 9 KpuBas CHHETO IIBETA).

Buwioo

BEINOTHEHO KOMIBIOTEPHOE MOJENMPOBAHHUE MpPOIlEcca M3MEHEHHUs MapaMeTpoB Ta30BOMU
cCpeapl TpH TOXKape B TIOMEUICHHHM NyTeM pemeHus IuddepeHnaIbHor0 ypaBHEHHS,
OIMCHIBAIOLIETO MaTepHalbHbI OamaHc ra3oBoi cpenapl. PacueTsl MOKa3add 3HAYUTEIbHOE
M3MEHEHHEe 0e3pa3MepHBIX TNIOTHOCTH U TEMIEPaTyphl Fa30BOM CpeJibl MPH MOXKape B MOMEIIEHUN
C JIBYMsl OTKPBITBIMH IpoeMaMH (OKHO M [BEpb), KOTOPOE paccMaTpUBAETCSI KaK OTKPBITas
TEPMOJIMHAMHYECKAS CHUCTEMA.

Jlureparypa

1. Kommapos FO.A. Teruorexnuka. M.: UL «Akagemkuauray, 2007.

2. [TanteneeB A.B., SIkumosa A.C., BocoB A.B. O0bIkHOBEHHBIE H(h(hepeHInaTbHBIE YPAaBHEHHS
B IpuMepax u 3amavyax. M.: Beicmr. k., 2001.
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HPUYUHBI U ITOCJIEACTBHUA ITOXKAPOB, ITPOU3OIIEALINX
B MECTAX C MACCOBBIM NNPEBBIBAHUEM JIIOJIEN

A.B. Mokpsk.
Cankr-Ilerepoyprckuii yausepcurer I'TIC MYC Poccuu

[IpuBeneHsl mpuMEpsl PA3IHYHBIX II0KAPOB B MECTaX C MAacCOBBIM IIpeOBIBAaHWEM JIIOJEH,
BO3HUKIIIUE B PE3yJIbTATe HEOCTOPOKHOTO OOpAIlleHHsi C OTHEM, HECOOJIOJICHHS NpPaBWII IKCILTyaTalluu
ANEKTPOTPUOOPOB, MTOKOTOB.
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Kniouesvie cnosa: moxap, mokapHas 0€30MacHOCTb, MyTH 3BaKyallld, PacclieIOBaHUE MPUIUHBI
mmo’xapa, HECOOJIOJCHHE IPaBU IMOKAPHOH OE30MacHOCTH, MECTa C MAacCOBBIM IPEOBIBAHHUEM JIHOJCH,
MPOLIECC IBAKYALIUH

[Toxkapbl YHOCAT KU3HU JIOJIeH, TPUYHUHSAIOT TPABMbl, YHUUTOXKAIOT OOJIBIIOE KOJIMYECTBO
3JIaHUI U COOPYKEHUI, HAHOCAT OTPOMHBIN MaTepUaAIbHBIN yIIepo.

[Tpr moxape OTKIIIOYAETCs 3JIEKTPOCHAOKEHHE, U B TEMHOTE y MHOIMX OYEHb YacTo
BO3HUKAET MaHMKA, KOTOpas NPUBOAUT K JAaBKE IPU 3BAKyallMd, a €CIM IBAKYal[MOHHBIX MPOXOJ]
3aBaJicH OOJIBIIIMM KOJIMYECTBOM BEIIEH, OHM MOTYT 3aropeThCsl U perpaauTh myTh [1].

K ¢akropam, ciocobcTByrOmuM rudeiu Jroael Bo BpeMs MoxKapa, CleyeT OTHECTH U TaKoe
SBJICHUE, KaK 3a0JIOKMPOBAHHBIE IYTH 3BaKyallMM, MCIIOJb30BAaHUE I0KAapOOIIACHBIX MaTepUalloB
IIPH CTPOUTEIILCTBE OOINECTBEHHBIX 3JaHUN, O0OpPYIOBaHHE M MeOellb, KOTOpPBIE MpPH TOXKape
BBIJIEJIAIOT 0COO0 OIIAaCHbIE BEIIECTBA.

PaccMoTpuM HECKOJBKO M0KAapOB, KOTOpBIE NMPOM3OLUIM B Pa3HbIX CTpaHaxX, B pa3HOE
BpEMs1, HO BCE 3TH MOXKapbl O0bEUHSIIOT HapyLLIEHHsI, KOTOPbIE MOBJIEKIIH 3a cO00M rubelp roiel.

[Moxxap, npomzomenmmii B 1998 1. Ha auckoreke r. I'erebopre LlIBerus, KOTOPBIA yHEC
KHU3HU 63 uyenoBek. CoBIano MHOTO HEOJAronpusTHbIE 00CTOATENbCTBA, YTO U MPUBEIO K THOEIH
mone. [loxap BO3HHK Ha JIECTHUYHOM ILIOIIAJKE, HA OJHOM M3 IIyT€H 3BaKyallld, B pe3yJbTare
BO3TOPaHUsl CTYJIbEB, HArpOMOXAEHHBIX JApyr Ha Japyra. [lmams ¢ JECTHHYHOHN IUIOLaiKu
MIEPEKUHYJIOCh Ha I0JOBOE IOKPBITHUE BHYTPU IOMEIIEHUS JUCKOTEKH. OTCYTCTBHE ABEPHBIX
JIOBO/TYMKOB TaKXe CIIOCOOCTBOBAJIO TOpeHHI0. J[Beph B IOMEIIEHHE JUCKOTEKH OblLla OTKpPBITA.
[Ipu OTKpPBITHIX JABEPSX B BEPXHEH M HIKHEH YacTAX JIECCTHUYHOTO TPOJIETa OBUTM CO3/IaHBI
UJCANIbHBIE YCIOBUSA AJI paclpocTpaHeHust OrHsa. CBEXHM BO31yX NOCTYyIaNl Yepe3 HUKHIOKO JBEPD,
CTIIOCOOCTBYSl TOPEHHIO, M TPOAYKTHl TOPEHHs BBITEKATH Yepe3 BEPXHIOI JBEPh B IMOMEIICHHE
JIUCKOTEKHU. JIeCTHMUHYIO IUIOIIAJKy MOYKHO CPaBHUTHb C OOJIBIION MEYbl0 C JIBIMOBOH TpyOOi
B JTUCKOTEKY.

KoHuenTpaus npiMa HakarulMBajiach B MOMEUIEHUU JTUCKOTEKH, U IPUMEPHO Yepe3 ISATh
MUHYT OHa CTaJla HACTOJBKO TOKCHYHOM, YTO CYIIECTBEHHO TOBJHsIA HAa CIIOCOOHOCTDH JIFOJEH
K 9BaKyallly, a CIyCTsl elle HECKOJIbKO MUHYT KOHLIEHTpALMs IbIMa ObL1a cMepTeabHOH [2, 3].

Ha ¢dotorpadunm (puc. 1) ¢ MecTa mokapa, caenanHon yepe3 15 MuH mocse Toro, Kak JBepb
Ha JIECTHUYHYIO KJIETKY Obljla OCTaBJIE€HA OTKPHITOM, MOKHO BH/IETh HHTEHCUBHOCTH ropeHus. Ilon
U BCE TOpIOYre MaTepuabl B 30HE TUCKOTEKU U Kade K STOMY BPEMEHU TOPEIIH.

Puc. 1. Iloxap Ha quckotexe r. I'etedopre, LlIBenus

38



B xone paccnemoBanusi ObLT MPOBEINCH SKCIEPHMEHT Ha BociuiaMeHeHue. OCHOBHOW BHUJ
MeOenn Ha JIECTHUYHOM KJIETKE COCTOST M3 CIOXKEHHBIX CTYJIBEB C JIEPEBIHHBIMH paMaMu
U MATKUMHU CHIACHBAMU W CIIMHKAMHU, IMOKPBITBIMU ITOJIMBUHHUIIXJIOPHUIOM. CTYJILSI GBIJII/I CJIOKCHBI
Y TIPEJICTABIISLTN COOO0M OOJIBIIIOE KOMYECTBO MOKAPHOW HArpy3KH B OTPaHUYEHHOM IPOCTPaHCTBE [4].

Ha puc. 2 mnoka3aHa MOMNbBITKA 3a)XeUb CTYJIbsl CHUTApeTO M HEOOJBIIUM IUIAMEHEM,
HaIpUMep, OT CIIMYKH UITH 3KUTAJIKH.

Puc. 2. UcnipiTanus. [lonbITKa MOMXKATa CUTapeTOoil

bbu1o ycTaHOBIEHO, YTO CTyJbs HE 3aropajuch OT TaKWX HEOONbIIMX HCTOYHHUKOB
BO3rOpaHus, a TaKKe OT IponaHoBoil ropenku. Ckopee Bcero, IJIACTUKOBbIE KOPOOKHM U3
IMOJINOTHUIICHA, KOTOPLIC ObLIH HaﬁHeHBI paaoM € JIECTHUYHBIM KOJOAUEM, MOIJIM JIETKO
BOCIIJIAMEHUTHCS OT HEOOIBIIOTO TUNIAMEHH U JI0JITO TOPETh.

Ha puc. 3 mokazaHo BO3ropaHue ¢ IJIACTUKOBBIMH KOpPOOKaMH W WHTEHCHUBHOE TOPEHHUE
yepe3 15 muH.

Puc. 3. 3axkuranue ¢ nJiacTHUKOBbIMH KOpOﬁKaMI/I N UHTEHCUBHOC TOpCHUE I€EpPE3 15 MuH
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ITonBoast UTOr, MOXHO CKa3aTh, YTO MSTKHE CTyJbs HE 3aropeiauch IpHU BO3AECHCTBUU
HEeOOoJIBIIIOr0 UCTOYHUKA Bo3ropanus. HyHo ObUIO 4TO-TO Takoe, Kak, HalpuMep, MSThIE Ia3eTsl,
KOTOpBIE MOIJIM OBl TOPETb OTHOCUTENBHO J0Jroe BpeMs. Kpome TOro, cTyibsi TOpPEIH TOJIBKO
TOrJa, KOTJa UX CKJIabIBaJIH.

B pesynbprare paccienoBanus ObLIO YCTaHOBIIEHO, YTO NPUYMHOM MOKapa OBLT MOJHKOT.
Ha 6bIcTpoe 1 cuibHOE paclpoCTpaHEHHUE OTHSA B 3ajle JMCKOTEKH MOBJIMSIIO TO, YTO B CAMOM 3ajie
UIE  JACKOTEKHM  OBbUT  JIETKOBOCIUIAMEHSIOIIMKCS ~ MaTepuan,  IOJBECHOH  IMOTOJIOK
U3 CTEKJIOBOJIOKHHCTOM IUIUTKH C TOHKHUM CJIO€M KpacKH, OCTOHHbIE CTEHbI ObUIM IMOKpAIIEHBI,
a HIDKHSS 4YacTh OOJMIIOBAaHA JEPEBIHHBIM IIMOHOM. TeM He MeHee, Oe3ycloBHO, Hamboliee
pemaroliuMu  paKkTopaMH B KaTaCTpO(PUUECKOM pPACHPOCTPAaHEHHMU IoXkapa ObUIO Haluyue
CJIOKEHHOUM roproueld mebOenu (CTyJIbeB) Ha JIECTHUYHOM KJIETKE M MPHUTOK ra30B Ha JUCKOTEKY
4yepe3 JB€ OTKPBITHIE IPOTHBOIIOXKAPHBIE IBEPU B HIDKHEH M BEPXHEH 4YacTH JIECTHUYHOU
IUIOUIAIKK Ha IyTH HBakyaluu. CuTyallusi C aBapuUilHBIM BBIXOJOM TOXKE€ ObUIA CIIOMHOM:
400 yeroBeK MBITATUCH BHINTH Y€pe3 OCTABIIUKCS BBIXOJI IIUPUHOM 83 CM.

Jpyroii mogoOHbIH oXxap npou3omén B HouHoM Kiryoe r. Canta-Mapus Ha tore bpazunin
27 suBaps 2013 r. B kiny06e HaXOAWIUCh B OCHOBHOM CTYJEHTBHI MECTHOrO yHHBepcutera. [loxap
yHec oku3HM 241 wuenoseka. IlpuumHON Tparenquu CTajJ0 HENPAaBUIBHOE MCIIOJIb30BaHHUE
MUPOTEXHUUYECKUX (POHTAHOB. MexaHMuUecKass CMECh TOHKO H3MEJIbYEHHBIX KOMIIOHEHTOB,
CTIIOCOOHBIX TOPETh Ha BO3AYXE M CO3JaBaTh Pa3IMUHBIC IIBETOBBIC Y(PQEKTHI, SBISIETCS OCHOBHBIM
COCTaBOM NUpoTeXHHUecKuX (poHTaHoB [2]. OT uckp ¢eilepBepkoB 3aropenach pacrojIokKeHHas
Ha TIOTOJIKE 3BYKOM3OJsiMA. B pe3ynbrare mokapa Hayau BBIAEHATHCS €KUM JbIM, KOTOPBIMA
3aBOJIOK BCE MOMEILEHHE 3a TPU MUHYThL. YHCIIO KEPTB YBEJIWYMJIO U TO, YTO M3-3a OBICTPOIO
pacrpocTpaHeHHs OTHSI BO3HMKJIA MMaHUKA, a 3aIIaCHOM BBIXOJ ObUT y3KHMH W Bcero onuH. bombmas
4acTh OKEpTB IMOrubja M3-3a OTPaBJIEHUS TOKCUYHBIM JIBIMOM, BBI3BAHHBIM TOPEHHEM
3BYKOM3OJISILITUOHHON ITOJIMYPETAHOBOU IIEHBI.

Eme onun nmoxxap npowusomen B 2015 r. B Hounom kiyoe r. byxapecre, Pymbinus. [loxap
yHeC Xu3HH 64 yenmoBek. IlpuumHO# mokapa cram Takxke (eiliepBepK, 3alylIeHHBI BO BpeMs
KOHIlepTa. JlepeBsIHHBIM MOTOJIOK BCIIBIXHYJ, @ HA NYTH K €IUHCTBEHHOMY palOOTaIOLIEMYy BBIXOAY
BO3HHUKJIA JIaBKa, MHOTHE 3aJI0XHYJIUCH B ToJile. OCHOBHOW NMPUYMHON TMOenu Jitojiel U ObICTpoMYy
PacpOCTPAaHEHUIO OTHsI MOCIYXWJIO OTCYTCTBHUE CHUCTEMBI IO’KAPHOW CHUTHAIM3ALMM, a TaKXKe
HCIIOJIb30BaHNUE B KAauecTBE OTJAEIKM CTEH M IOTOJKOB TOPIOYUX MaTepuasoB, HENPaBUIbHOE
PacroJIO0KEHUE 3BAKYaLlMOHHBIX BBIXOI0OB WJIM UX OTCYTCTBHE.

[Toxxap B HOuHOM Ki1yOe «Xpomas somaap» r. [lepmsb 5 gexadps 2009 r. cTan pe3oHaHCHBIM
s Poccun. B 31anun kimy0a, HECMOTpPsST Ha TO, YTO OHO ObUIO paccyMTaHo Ha 50 mocago4HBIX
Mmect, cobpanoch oxono 250-300 wdenoBek. Bo BpemMs MHUPOTEXHHYECKOTO TPEACTABICHUS
yIapuBIIHE B IOTOJOK HCKPBI NPUBEIH K BO3TOPAHHUIO MBOBBIX NPYTHEB M XOJICTA HAa IOTOJIKE.
BbricTpoMy pacmpocCTpaHEHHIO OrHs CIIOCOOCTBOBAIM HMCHOJIb30BAaHHBINA IMEHOIUIACT, IUIACTUKOBAs
OTIENIKa CTEH, a TaKXE CKONMBIIAsCA Ha mnortoike nbulb [5]. Ilocne omosemeHus o moxkape
MIOCETUTENM HAIPaBWINCh K BBIXOAY uepe3 ¢oile n y3kuil kopunop. M3-3a BO3HUKILIEro moxkapa
OTKJIIOYMIIOCH SHEPTOCHA0)KEHUE, aBapUifHOE OCBEILIEHHE OTCYTCTBOBAJIO, B pe3yJsibTaTe, Hadaiach
naHuka U naska. Ilo cioBam oueBMIIIEB, OJHA CTBOpPKA JIBOMHBIX JBeped Kiyda ObuIa IIIOTHO
3aKphITa, U MyOJMKa HE 3Hala O HAJIWYMM BTOPOTO BBIXOJA 3a CLEHOM, HE YKa3aHHBIX aBapUMHBIM
ocsenieHueM. OKOJIO MOJIOBUHBI MOTHOIINX OKAa3aJIUCh B Y3KOM KOPHAOPE U Y JABEpeld OCHOBHOI'O
BBIXOJA.

[Tocxap Ha pOK-KOHILIEpTE B HOUYHOM KiyOe YacT-Yopuk, mrat Pon-Ainenn, 20 ¢espans
2003 r. mpuBen k rubemu 100 uenoBexk. Bo Bpems KoHIepTa ObUIO 3amyIeHO HECKOJIBKO
MUPOTEXHUYECKUX CPEJCTB 03371 UCIOIHUTENEH, KOTOPBIE MMOI0KIIN 3BYKON30JIAIIMOHHYIO TIEHY
Ha TIOTOJIKE. B TeueHne KOpPOTKOro BPEMEHHM HUKTO HE OCO3HABall BCEH CEPHE3HOCTH CUTYaLUU.
OpHako, KOr/1a OrOHb OBICTPO paclpoCTpaHUICs, Hauajgach MaHuka. bonpmuHcTBO M3 400 yenoBek,
MPUCYTCTBOBABIINX Ha KOHIEPTE, MOMBITAINCH MOKUHYTH KIy0 uepe3 IJIaBHBIA BXOJ.
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Korna 4yepHblil IpIM 3aM0JIHUI BCe TIOMEIIEHUE Kiy0a, y JIoAel, CKONUBIINXCS y TJIaBHOTO
BBIXOJIa, Hayajach IMaHWKA, YTO CIPOBOIMPOBAIO NaBKy. B pesymbrare 96 demoBek moruOiam
B JBIMY U IJIaME€HU. BOJBIIMHCTBO TeJ OBIIIO HAMIEHO BO3JIE TIIaBHOTO BXO/A.

Kak noka3spiBaeT npakTuka, pH paccieJOBaHUH U YCTAaHOBJICHUU IPUYUHBI BOSHUKHOBEHHUS
[I0’)KapOB B MECTAaX C MAacCOBBIM IPEOBIBAHUEM JIIOAECH OCHOBHBIM IPEMSATCTBUEM JJISl CIACEHMSI
SBIIETCS 3alepThle M 3axJaMJIeHHbIE IYTH SBaKyalldd, OTCYTCTBHE aBapUMHOIO OCBEIICHUS
Y HapyIICHUs TIPaBUII MTOKAPHOU OE30MaCHOCTH.

B paccmoTpeHHbBIX mpruMepax MmokapoB OOJIBIIMHCTBO JIFOJIeH MOTruOJIM HA MYTH K CIIACEHUIO
n3-3a Mpo0JieM, BOSHUKILIUX MPH IBAKyaIHH, IO)KaPHBIE BBIXObI TUOO OTCYTCTBOBAJIH, TUOO OBLIH
3a0JI0KHPOBaHbl, a OCTABIIMXCS ObUIO HENOCTAaTOYHO MJisi cnaceHus. B pesynbrare, Bo3HHKaia
[IAHUKA U JJaBKa, OBICTPOE paclpoCTpaHEHHUE OTrHs, MPUBOAMIO K 3aJbIMJIECHUIO U, KAK CIIECJCTBHE.
oTpaBiieHHI0 yrapHbiM rasoM. [lo crartucruke, cBoime 70 % ciydaeB rudenu moaeil mpu noxxapax
MIPOUCXOIUT 10 MIPHYUHE OTPABJICHUS MPOTYKTAMHU TOPEHUS U acPUKCHH [6].

OrpomHyI0 pojb B CKOPOCTH PaCIpOCTPAHEHHUS OTHS UTPAIOT CTpOWMaTepHalbl, KOTOphIE
HCIIOJIb30BAJIUCh NPU CTPOUTEIBCTBE U OTAEIKE IomelieHus. llpu ropeHun Kpacku, IiacTUKa
U MHOTHX JPYI'MX MAaTepHallOB BBIACIACTCS OYECHb €AKUNH W TOKCHYHBIA IbIM. VX moxapHas
OMIACHOCTb OIPENESAETCS TAKUMH XapaKTEpPUCTUKAMU, KaK TOpPIOYECTh, BOCILIAMEHSEMOCTb,
IyroobpazoBaHue U TOKCUYHOCTh. B OCHOBHOM IpH moXkape JIIoA1 THOHYT HE OT CaMOro IIaMeHH! —
OHH 3a/IbIXAI0TCS OT IPOJYKTOB FOPEHUSI.
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AUAJIOI'N CO CIIEHUAJINCTAMHA

YK 378.147.88:614.849

BEB-KBECT B IOCTBEBUHAPHOM CAMOCTOSATEJBbHOM
PABOTE OBYYAIOHIUXCS HA IPUMEPE TUCHHUIIJINHbI
«I'OCYJAPCTBEHHBIHU TO’KAPHBIN HAJI3OP»

T.A. Ky3bMHUHa, KAHAUIAT NEeJArOTMYeCKUX HAYK;

A.E. CaBeHKOBa, KAHAMAAT TEXHUYECKHX HAYK;

A.A. Ky3bMUH, KAHAWAAT NEeJArOrH4eCKUX HAYK, TOLEHT.
Cankr-Ilerepoyprexuii yauusepeurer I'TIC MUC Poccun

[TokazaHo, 4YTO B YCIOBHUSIX MHTCHCHBHOTO PacIpOCTPAaHEHUS AUCTAHLIMOHHBIX (opM opraHu3amuu
y4eOHOro mpolecca IJIaBHas OCOOEHHOCTh CaMOCTOSATENbHOM paboTbl COCTOMT B TOM, 4TO IIEJb
MO3HABATEIILHON JICSITEILHOCTH 00YYarOIerocsi CONEP)KUT B cebe, B TOM Yucie, H (GYHKIUIO CaMOYIIPaBICHUS
CBOCH BHEAYJIMTOPHOHN NEATEIBHOCTHIO. BBISBICHBI KIIIOYEBBIE XaPAKTEPUCTUKU MOCTAHOBKU ayTEHTHYHOTO
00y4eHHUs] HA OCHOBE NMPHUMEHEHHUS! TEXHOJOTUU BeO-kBecT. CPOpMyIMpOBaHbI MTO3UTHBHBIE U HEraTUBHbBIC
o0cTosATENIbCTBA NMPUMEHEHUsI BEO-KBECT B JMCTAaHIMOHHOM 0O0pa3oBaTelIbHOM Imporecce. OmnpeneseHsl
OCHOBHBIE 3Tallbl IEJarorn4ecKoro mpoeKTupoBanus BeO-kBectT. ChopMupoOBaHa COBOKYITHOCTH CBSA3AHHBIX
MEXy COO0H KOMIIOHEHTOB BEO-KBECT.

Kniouesvie crosa: \WebQuest, BeOHHAp, HHTEPHET, MC)KBCOMHAPHBIN MEPUOJ, yIAJCHHBIN TOCTYII,
MHTEpHET-TUIaTGOpMa, HHTEPHET-TEXHOJIOTHH

OObeKkTHBHAs OLIEHKAa COBPEMEHHOT0 COCTOSIHUS y4eOHOro mpolecca B 00pa30BaTENIbHbBIX
YUPEXKICHUSAX MOXKAPHO-TEXHUYECKOro Mpopuis oO0yclaaBIMBAeT aKTyaJbHOCTh IMOMCKAa HOBBIX
HaIpaBJIEHUH, CHOCOOCTBYIOUIMX YIYYIIEHHUIO KadecTBa IMOATOTOBKU OYIYLIMX CIELHUAINCTOB
¢benepanbHON NMPOTUBOMOXKAPHOM ciyx0bl ['ocynapcTBeHHON NpoTUBONOXKapHOH ciyx661 MUC
Poccuu, yunteiBas neuwxkenue Poccuiickoit deneparuu k nHGOpMaIMOHHOMY OOIIIECTBY.

CylecTBEeHHYIO pPOJIb HMIPAaeT COBEPIICHCTBOBAHWE BHEAYAUTOPHOW YydeOHOH paboThI
oOyyaroluxcsi KypcaHTOB M  CTYAEHTOB, KOTOpPOE HaIlpaBJI€HO Ha HWHTEHCU(]UKAIIIO
CaMOCTOSITENIbHOW IO3HABATENbHON paboOThl, pPa3BUTHE HUX MHTEIUIEKTYaJbHOTO IOTEHLHAIA
1 (OpMUPOBAHNE MPAKTUUECKUX HABBIKOB HayUYHOM OpraHu3aluu Tpyaa.

B ycnoBHsSX WHTEHCHBHOTO pAacHpOCTPaHEHUs AUCTAHIIMOHHBIX (OPM OpraHU3alUU
y4eOHOTo mpollecca riiaBHas OCOOCHHOCTbh CaMOCTOSITEILHON PabOThl COCTOMUT B TOM, UTO IIEJIh
MI03HABATENBHOM J1eATENHOCTH O0YyYaroIlerocsi CoAepXKUT B cebe, B TOM 4YHCle, M (YHKIHUIO
CaMOYIpaBJICHHS] CBOEHM BHEAYJUTOPHOM  JNEATENbHOCThIO. (OCHOBHOW  XapaKTEPUCTHUKON
caMOCTOSITeNIbHOH  paboThl  oOyuwaromierocss B TOCTBEOMHApHBIM MEpHOA  MpeACTaBisercs,
[0 CYUIECTBY, IOJIHAs AayTEeHTUYHOCTb CYIIHOCTH €M CBOEH IO3HABATEIbHON JESTeNbHOCTH,
3aKJIIOYAOLIAsACA B PEIICHUU 3aauM YIPABJIEHUS TaKOM AESITEIbHOCTBIO, KOTOpas CTaHOBUTCS
MyTeM K OCYIIECTBJIEHUIO NTOCTABJICHHOW ENH, IPU 3TOM CaMOCTOSTeIbHas paboTa KypcaHTa WU
CTY/IEHTa MOKET OBITh MpEe/CTaBJICHA:

— B BHJIE 00BEKTA CAMOCTOSATEIHHOMN JESITEIIBHOCTH 00YJaroIerocs, mpu KOTOpoil ydeOHoe
3aJJaHMe CaMOCTOSITENILHO BBIMOJIHSAETCSI B OCHOBHOM B IIOCTBEOMHAPHBIN EPUO/T;

—B BHJAE cCHocoba CaMOBBIpaKEHHS KaK KOHKpPETHOW (OpMBI CaMOCTOSITENIbHOMN
JESTeTbHOCTH MO BBIMOJIHEHHIO MTPEIMTHUCAHHOTO YUYeOHBIM IUIAHOM WHAMBUIYAIBHOTO 3a1aHus [1].
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HccnenoBanue axkTyalbHbIX IyOJMMKAlMi ¥ HapaOOTaHHBIA MPO(ECCHOHAIBHBIA OIBIT
IpenoiaBaHusl B 00pa30BaTEIbHOM YUPEXKICHUM BBICHIETO 0OPa30BaHUs IMOKAPHO-TEXHUUECKOTO
npoduis JaeT OCHOBaHME IoJjaraTh, YTO NPOQEcCHOHATbHAs HAINPABICHHOCTh COJCPKAHUS
CaMOCTOSITEJIbHON paboThl KYpCaHTOB M CTY/AEHTOB 3a4acTylO0 UTPAET POJib UCTOUHHMKA UX y4eOHOH
AKTUBHOCTH, J1aeT BO3MOXXHOCTb DPAa3BUTHsI T'HOCTUYECKOH, OPraHU3aTOPCKON, KOHCTPYKTHUBHOM,
KOMMYHHUKATUBHOH U APYrMX NpOoQPecCHOHaNbHBIX (QYHKIUH.

OnHUM W3 MOTEHUHUAIBHBIX BAPHAHTOB pa3pelIeHus] MOA0O0HOI MPpoOIeMbl MPEAIoIaraeTcs
IPUMEHEHHE CTPYKTYPHOI'O MOAX0Ja, KOTOPbII AaeT BO3MOXKHOCTb OOYYaroLIMMCS OpPraHU30BaTh
CBOIO JIeATENhHOCTh Oonee dd(deKTuBHO, OO0bEHUMHAS W KOMOMHUPYS Pa3HOOOpas3HbBIE
MHGOPMALIMOHHbIE HCTOYHHMKHM HOBBIMM CIOCOOAaMH, ONHUpasch Ha COOCTBEHHbIE TBOpPYECKUE
CIOCOOHOCTH M HapaOOTaHHBIE paHEe HABBIKM MNPOOJEMHOTO MBIIUICHHS. Takoi moaxon
K opraHusaiuu oOyueHust HasbiBaercs «\WebQuesty — «Beb-kBecT» (0T aHri. web — BeO, ceTb,
(BceMupHasi) mayTuHa; quest — Mouck) [2].

WebQuest kak nemaroruueckuii IpueM OCHOBBIBACTCS Ha COBPEMEHHBIX MH(OPMAIMOHHO-
KOMMYHHUKaMoHHbIX TexHojoruax (MKT) wu mnpenmonmaraer wucmonb30BaHUE O€3rpaHUYHBIX
BO3MOKHOCTEH MH(OPMAIIMOHHOTO IIPOCTPAHCTBA B LIEJSAX PELICHU 3aJaul 00pa30BaHMs C yYETOM
MOBBIIIEHUS] JIOCTYIIHOCTH MH(OPMALlMOHHO-TEJIEKOMMYHUKAMOHHOW cetn MHTepHer [uis
oOyvaromuxcs. B memsx oOecrneyeHus MOTHBAIMK TPH pabOTe HAA TOW HIM WHOW TeMOHU
oOyyaromuecs, MpuoOIIasCh K COBPEMEHHBIM TEXHOJOTMSAM, HAWIYUYIIMM OOpa3oM HCHOJb3YIOT
MOTEHIMAJ UHTEPHETA JJIs OJyYeHUs HH(OPMAIMM U3 ayTEeHTUYHBIX UCTOYHUKOB. Ilo cBoel cyTn
texHojorus WebQuest OTHOCHTCSI K METOJIUKE TeIarorn4ecKoro MpOeKTUPOBaHUs, KOTopas Oblia
pa3paboTaHa aMEpUKaHCKUMH crenuaiucramu eme B 20-x rr. npouuioro Beka. [legarormueckoe
IIPOEKTUPOBAHME, HA3bIBAEMOE TAKXKE METOAOM MpodieM, 0a3upoBaloch Ha T'yMaHUCTHUYECKUX
nenaroro-puiocodckux papadorkax Jxona Jpton. A, coocTBeHHO, aBTopoM Tepmuna WebQuest
aBIIgeTcs amepukaHckuil npogeccop bepuu Jlomk u3 ynusepcurera r. Can-/luero [3].

Ucnonp3oBanue B  BeOuHape TexHomoruu  \WebQuest mo3BomutT — MakcUManbHO
ONTHMH3HPOBATH BHEAYIUTOPHYIO CAMOCTOSTEIBHYIO paboTy B KOM(OPTHBIX YCIOBHIX BUPTYAIBHOM
«ayTUTOPHH», YTO AaCT BO3MOXKHOCTH AMCTAHIIMOHHO YIIPABIATH MMOMCKOBOW M KOMMYHHKATHBHOM
JesTeTbHOCTBIO KYPCAaHTOB U CTYJIEHTOB B IOCTBEOMHAPHBINA NEPUO/.

VY4eOHbII mporiecc MOXKHO CKOHCTPYMPOBATh TAaKUM 00pa3oM, YTO CHOPMHUPYIOTCS yCIOBUS
IUIE CTUMYJIUPOBAHHUS TICHXWYECKOTO M HWHTEIUIEKTYalbHOTO pa3BUTHS OOYYAIOUIMXCS ITyTEM
UCMOJb30BaHUS CPEACTB ayauo- W (MiaM) -Buaeo oOmeHa wuHGopmauueil. HMcnomb3oBaHue
BUPTYaJIbHOIO O0ydYarolero BeOHWHapa, B KOTOPOM OyAyT NPUMEHEHBI 3JIEMEHThl TEXHOJIOTHU
WebQuest u chopmynupoBaHbl TPOOJEMHBIE 3aJaHUS C DJIEMEHTAMH pOJIEBOM WIpBI, IS
BBITTOJIHEHUSI KOTOPOTO 33J€WCTBOBAaHbI HH(OPMAIMOHHBIE pECYpChl HMHTEPHETAa, IO3BOJIUT
MaKCHUMaJIbHO ONITUMHU3UPOBATh BHEAYAUTOPHYIO CAMOCTOATEIbHYIO pab0oTy 00yYarOIUXCsl.

WebQuest nmeer npu3Haku Tak Ha3bIBAEMOT0 ayTEHTUYHOTO O0YYCHUS U ONPEIENAeTCs KaK
«TeJarorMYecKuil MoJIX0], KOTOPBIH MO3BOJISIET yYalllUMCs UCCIIEN0BaTh, 00CYKIaTh U OCO3HAHHO
CTPOUTh HOBBIE KOHIIEMIUM M OTHOLICHHS B KOHTEKCTE MpPOOJEeM pealbHOTO MHpa, CO3JaBas
MIPOEKTHI, UMEIOIINE IPAKTUUECKYIO 3HAUYMMOCTh» [4].

K onpenenstommM XapakTEepUCTHKAM pPEANTH3aldU MPUHIUIIOB ayTEHTHYHOTO OOYyYeHUs
B 00pa30BaTEeNbHBIX YUPEKICHUAX M0KAPHO-TEXHUYECKOTO IPOQHIIS OTHOCATCS:

— aKTyaJIbHOCTh  (OPMHPYEMBIX B XOJ€ Y4eOHOro rmpouecca MnpodecCHOHATBHBIX
KOMIIETEHIIHI, IX COOTBETCTBHE MOTPEOHOCTSIM KOMIUIEKTYIOIINX ITOIPa3/IeICHUH;

— MpUBJIEYEHHE OOYyYalOIIUXCs KYpPCaHTOB U CTYACHTOB K HCCIEAOBAaHUIO Mpobiem
obecriedeHus: moXkapHoi 6€30MacHOCTH;

— MEXIUCITUTUIMHAPHBIA XapaKTep H3y9aeMbIX BOIIPOCOB;

— TecHas CBSI3b C PeATbHBIMU MTPOOIEMaMH, CTOSTIIMMHE TIEpe] ACHCTBYIOIIMMH COTPYIHUKAMHU;

— HEOTPaHMYEHHOCTh MH(POPMAIIMOHHOTO MOTEHIIMANa y4eOHBIX PECypCcOB, KOTOPbIE MOTYT
ObITh OOHAPYKEHBI B HHTEPHETE;

—IpOLeCC  OLEHKH pe3yJbTaTOB IO3HABATEIbHOM  JIEATENbHOCTH  OOy4aromerocs
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OCYILLIECTBISICTCA HE TOJBKO IpEnojaBaTeleM, a TAaKKe IPYTMMH KypCaHTaMHU WIIM CTYACHTaMU
C BO3MOKHOCTBIO MOJIKJIFOUYEHUS] BHELTHUX SKCIIEPTOB.

AHaNM3 CyHIECTBYIOLIEI0 OTEYECTBEHHOTO M MHOCTPAaHHOTrO ombiTa ucnoib3oBanust KT,
a MMEHHO oOpa3zoBaTenbHBIX WebQuest B yueOHOM mporiecce 0Opa3oBaTeNbHBIX YUPEKICHUN
TEXHUYECKOIro MpOo(UiIs, TaeT OCHOBAaHME I10JaraTh, YTO MOBbIIEHHE (P(HEKTUBHOCTH Ipoliecca
¢dbopmupoBanus MpodhecCHOHANTBHBIX KOMIIETEHIMNA Y OyAYIIUX CHEIHAINCTOB OyAET MPOUCXOAUTH
B YCJIOBHSIX BJIQJICHUS MPETIOIaBaTENIIMU YHUKAJIbHBIMU BO3MOKHOCTSIMU BEO-TEXHOJIOTUI B YaCTH
CO3JIaHMsI aBTOPCKHUX IEJaroruuyecKux HPUIOKEHUH, a TakkKe yMEHHUs HaxOJUTb M I'PaMOTHO
OLIEHUBAaTh BO3MOXXHOCTb HCIIOJb30BAHUS YK€ CYLIECTBYIOIIMX B MHTEPHET 3JIEKTPOHHBIX
00pa3oBaTEeNbHBIX PECYPCOB.

[IpenonaBaresp, co3naBas porpaMMHO-MeTodeckoe obecriedenre WebQuest u ucnonb3ys
€ro B JUCTAHI[MOHHOM y4eOHOM Ipoliecce, 0Jy4aeT BO3MOKHOCTb:

— pacIpoCTpaHEHHs U HAKOIUIEHUS MOTYyYeHHOro onbita npuMeHenuss MKT B 1ucTaHIIMOHHOM
yu4eOHOM TMpolLecCe IyTeM MHOTOKPaTHOTO HCIIONB30BaHUA EAMHOXIBl CPOPMHUPOBAHHOTO
HporpaMMHO-MeTordeckoro odecriederns: WebQuest npyrumu mpernogaBaTeNsiMiu TOW ke ydeOHOM
JUCLUIUIMHBI ¢ TIOCTIEAYIOIUM aHAJIM30M JOCTUTHYTHIX PE3YJIbTAaTOB;

— MCTIOJIb30BAHMS PAa3HOOOPA3HBIX TPHUEMOB B JIHCTAaHIIMOHHOM Y4eOHOM Ipoliecce,
aJlaNTUPOBAHHBIX K OCOOCHHOCTSAM  pPa3JIMYHbIX  KaTeropuil  oOyyarommuxcs i Leld
MEPCOHAIM3AINN IPOIIECcCa BHEAYIUTOPHON CaMOCTOSITEILHON paOOThl KYPCAHTOB M CTYJICHTOB;

— CHIKEHUS 00beMa NpPEJCTaBISIEMOrO B XO0J€ BeOMHapa y4eOHOro marepuajia 3a CyeT
CaMOCTOSITEJIbHOI'O OCYILIECTBJICHUS KypCaHTaMU M CTYJEHTaMH MOJEJbHBIX JEMOHCTpAIHi,
npeaycMoTpeHHbIX crieHapuem WebQuest;

— gopmupoBaHus |y OOy4amOIUXCs KYpCaHTOB M  CTYISHTOB MNpPOQECCHOHATBHBIX
KOMIIETEHIIM Ha OCHOBE HCIOJb30BaHMS YAAJIEHHOI'O JOCTyNa K IEPCOHAIBHOMY KOMIIBIOTEpPY
(ITK) B xauecTBe TpeHaxepa A1l OTPaOOTKH HEOOXOIUMBIX HAaBBIKOB U YMEHU;

—o0ecrieueHus TMEPMAaHEHTHOTO KOHTPOJIA XxXoda (OPMHPOBAHUSA y OOyYaromuXcs
poeCCHOHATBHBIX KOMIIETEHIINH, MPEeIyCMOTPEHHBIX pabdodeld MporpaMMol BBIOPAaHHOTO HMH
HalpaBJICHUS;

— YMEHbILIEHUS 00beMa PYyTHHHBIX OIEepalyii, MPOBOJUMBIX MPENOJAaBATEIILCKUM COCTABOM,
U TEM CaMbIM YBEJIHWYEHHMsS BpPEMEHHOIO pecypca, HEOOXOAMMOIOo Uil WHTEHCU(UKALUU
WH/IMBUYaJIbHOM paboThl ¢ 00yJaroIMMUCS KypCaHTaMU U CTYI€HTaMU;

— TOBBIIIEHUS 3()(PEKTUBHOCTH, KOHTPOJIUPYEMOCTH U YIPABISIEMOCTH NOCTBEOMHAPHOMN
CaMOCTOSITENIbHOM pabOoThl 00Y4aIOIIKUXCSl KYPCAaHTOB U CTYJE€HTOB.

Metononoruueckoii ocHoBoi mpumeHenus: WebQuest B opraHuzanuu camMOCTOSTEIbHON
paloThI B MOCTBEOMHAPHBIN NepHoA Kak 3((HEeKTUBHON Ne1arornyeckoi TEXHOIOT U SBIISIOTCS:

— HaJIM4Me MHTEPHET B KauecTBe pecypca UH(opMalnu, JOCTYITHON KayKA0MYy OOydaroIiemMycs
KYPCaHTy WJIU CTYZACHTY;

— KOOpMHMPYIOLIas ¥ HaNpaBJIAIOIAs pOJib MIPENOJABATENS, IPOSIBIIAIOIASACS B CYIIIHOCTHOM
U METOJMYECKOM CoJiepkaHuu 3aaanust Ha WebQuest;

— MHTerpanus pemeHuii B chpepe nHGopMalMoHHO-KOMMYHHUKAIIMOHHBIX TexHonorui (MKT-
petienuii) B obecrieueHun BeOmHapa U \WebQuest TexHomoruii, MpUMEHSEMbIX B OpraHH3allUH
CaMOCTOSITENIbHOM pabOThl B MOCTBEOWHAPHBIN EPUOT;

— BO3MOX@HO€ MHTEPAKTUBHOE B3aMMOJIEHCTBHE BCEX YYACTHHUKOB BEOMHApa Ha BCEX ATarax
nposeaenus WebQuest [5].

Wnes ucnonms3zoBanus WebQuest B opraHmzammm caMOCTOSTENBbHOH pabOThl KypCaHTOB
U CTYJIEHTOB 3aKJIIOYAeTCs B BO3MOXHOCTM JUCTAaHIIMOHHO YOPAaBIATH MX IOHCKOBOMU
U KOMMYHHMKATHBHOM JEATENbHOCTbIO B MOCTBEOMHApHBIM mnepuon. Bmecte ¢ Tem ciemyer
YYUTHIBaTh KaK TIO3UTHBHBIC, TaK W HETaTHBHbIE o0OcTosATeNnscTBa mnpuMeHeHus WebQuest
B JIMCTaHIIMOHHOM 00pa3oBaTeIbHOM Mporiecce (Tabnuma).
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Ta6nuiia. Ilo3uTHBHBIE H HEraTUBHBIE 00cTOATEILCTBA MpuMenenus WebQuest
B THCTAHIMOHHOM 00pa30BaTeILHOM Npollecce

OoctostenscTBa npumenenus WebQuest Bo3mosxHbIE MEpBI
[To3utuBHBIE Heratusable UX TPEOJONCHUS
B cnyuae HeoOxogmmocT
3amaane WebQuest MOXHO
NPEeJCTaBUTh B BUJIE TIEYaTHOTO
o0IIecTBa AenaeT JOCTYIHBIM ., | TeKcra, a CChUIKM Ha BeO-CalThl
OT Ka4ecTBa MPeJOCTaBIsIeMOit
mupokoe npuMmeHerue 11K o (ot aHrII. Web — BeO, ceTh,
MpOBaiIepOM HHTEPHET-CBS3U .

U CETEBBIX PECYpCOB UHTEPHET (BceMupHasi) mayTHHa; site —
«MecTO», OyKBaJIbHO «MECTO,
CErMEHT, YaCTh B CETH)
3aMEHHUTD CIIUCKOM JIUTEPaTypPhl

BceoOmias koMIproTepu3anys
Bo3MmoxHast 3aBUCUMOCTh

3HauuTeIbHAS
MPOIOKUTENBHOCTD 3arpy3KH [IpenBapuTenbHbINH
MUuHUMHU3UPYIOTCS] BpEMEHHBIS POl Py peABap
HalEHHBIX MaTEPHAJIOB JIETIACT XPOHOMETPAX B YCIOBHAX
3aTpaThl Ha MOMCK aKTyaJIbHBIX .
HEBO3MOKHBIM HX MHUHUMAIIEHOW CKOPOCTH
MaTepraioB
WCIOJIb30BaHUE B YUCOHOM 3arpy3Kku
Tporecce
Co3naHue ycioBui pa3BUTHSA OTCyTCTBHE Y O0YIAFOIITIXCS
y p y y 00yH VYuactue B WebQuest sBisercs
TBOPYECKOTO M MPOOIEMHOIO HEOOXOIUMBIX HABBIKOB
MBIIUICHNS, JTHYHON a00TBl B UHPOPMALIMOHHON dbpexTuBHEIM Crrocodom
’ p p ocsoenus KT
WHUTTIATHBHOCTH cpeJie HHTePHET

OO6cyxeHue pe3yIbTaToB
WebQuest TpedyeT oTIeIpHOTO
BpPEMEHH Ha cJIeayIoieM
BeOMHApe

WNHTepakTUBHBINA METO
peanu3yeTcs B Xoe 00CYKIeHUs
€ro pe3yibTaToB

[pencrasieHue pe3yIbTaTOB
WebQuest B BUIe COBMECTHOM
Mpe3eHTaluU

bepuu JlomkeM npeiokeHo HeCKOJIbKO MPUHIKIIOB Kiaccudukanuun WebQuest:

— 110 JJIMTEIbHOCTH BBIIIOTHEHUS;

— II0 IPEIMETHOMY COJEPKAHMIO;

— 110 XapakTepy yueOHOH 3a1auH;

— 10 TUITY MpeJIaraeMbIX 3a1aHuii [2].

[To anuTenbHOCTH BBINOMHEHHS 3a1anus Ha \WebQuest, ncxons u3 criennpuky moaroToBKU
OyAyUIMX CHenUaliCcTOB, UHTEPECHBI JIBa BUJIA 3aJaHUS:

— MeXBeOMHapHOe KpaTKoBpeMeHHOe 3amanne Ha WebQuest, pe3yrmbraThl BBITOIHEHHS
KOTOpPOTO JIOKJIA/IbIBAIOTCSI Ha CIIEYIOLIEM BeOMHApe, B XOJIE BBITOJHEHUS] KOTOPOTO IMPOI0JIKAETCS
(dbopMupoBaHue NMPOPECCHOHATBPHBIX KOMIETEHIMH, MPEeXIe BCEro, CBS3aHHBIX C HCIOJIb30BaHUEM
UKT;

— nonrocpounsie 3agaHus Ha WebQuest, BBIOTHEHHEe KOTOPBIX PACCUMTAHO Ha 3HAYUTEIIbHbIC
CPOKH JUIUTENIBHOCTBIO JIO LIEJIOTO CEMECTpa M KOTOpPhIE MOTYT OBbITh BKIIFOYEHBI KaK KOMIIOHEHTBI
npolecca KypcoBOro NpOEKTUPOBAHUS WIIM HAIMCAHUS BBITYCKHOM KBATM(UKAIMOHHON paboThI.

Ecnu B nepBom ciyuae 3amanus Ha WebQuest sBisiroTcss MOHOIIPOSKTaMH, TO BO BTOPOM,
KaK IpaBUJIO, UX COACPKAHUE HOCUT CUHTETUYECKUN XapakTep, W HX BBIIOJIHEHUE CBA3aHO
C MOJKIIFOYEHHEM MEXIUCIUIUIMHAPHBIX CBsI3el. 11 B TOM, M IpyroM ciydae cofep:KaHue 3alaHuu
Ha WebQuest TpeOyer oT KypcaHTOB M CTYISHTOB aHAJMTUYECKOTO IIOAXOAA K IOUCKY
nH(pOpMallUK B UHTEPHETE, U €€ MOCe1yIolIed cucTeMaTH3aluu.

OcHOBHBIE dTambl eAarorndeckoro npoekrupoanus WebQuest Bximtoyaror:

— ompejesieHue 1enel u 3aaa4d ucrnosbzoBanus WebQuest kak nmearoruueckoi TeXHOJIOTHH
OpraHU3aIH CaMOCTOSATEIbHOM paboThl B MEXBEOMHAPHBIN MEPHOLI;

— MOMCK UJieH U POPMHUPOBAHUE CTPYKTYPHI 3amanus Ha WebQuest;

— BBIpAa0OTKY KPHUTEPHEB M ONpEJeNeHHE IapaMeTpOB OLIEHKM BBINOJIHEHUS 3aJaHus
una WebQuest;
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— BbI0OOp popMBI 1 criocoba peanmzaru WebQuest B mucTaHIMOHHOM y4eOHOM MpoIiecce;

— CcOo3JaHMe HEOoOXOAMMOro IPOTrPaMMHOIO MPOJAYKTa U KOMIUIEKTa METOAMYECKUX
JOKYMCHTOB B IIOJAACPKKE IIPOBCIACHUS WebQuest;

— cobcTBeHHO criocoba peanusanuu WebQuest B MexxBeOHHApHBIN TIEPUO] TUCTAHIIHOHHOTO
yaeOHoro nporecca [6].

HUcnonb3zoBanre WebQuest kak reqarornieckoil TeXHOJIOTHMH OpraHM3allul CaMOCTOSTEIIbHON
paboTbl B MEXBEOMHAPHBI MEPUOA KYpPCAHTOB W CTYIEHTOB MPEAINOJIAraeT IOATOTOBKY
IIPEIOIaBaTeNIeM COBOKYITHOCTH CBS3aHHBIX MEXJy COOOH KOMIIOHEHTOB, JISKAIIUX B OCHOBE
MOCJIEIOBATEIBHO PEaTU3yeMbIX 3TAllOB CAMOCTOATEIBHOM paboThl 00YyJaIOIIMXCS.

Komnonenm [. BBeneHue, coiepkaHHe KOTOPOTO HALIEJICHO HAa AKTyalIM3alUI0 3aJaHMs
na WebQuest, u npeanonararoiiee 4eTKOe OMUCAHNUE POJIM YIaCTHUKA WM y4acTHHKOB. Hampumep:
«Bbl n03HaBaTenb, yCTaHABIMBAIOLIMI NMPUUMHBI MOXapa Ha oObekTe». Mmu: «Bbl MHCHEKTOp
[0 TOXKapHOMY HaJA30pY, MPOBOJIIMN IUIAHOBYIO MPOBEPKY OOBEKTa 3amuTb». Kpome ToroO,
’KEJaTeNbHO y)Ke Ha Ha4yaJbHOM 3Tare mnpeactaButh 063op Bcero WebQuest u npensapurenbHblii
TUTaH pabOThI 00YYAIOIIETroCs 10 BHIOTHEHUIO 3aJaHHUS.

Komnonenm 2. CobctBenHo 3ananue Ha WebQuest, onmceiBaroiiee KOHEUHBIH pe3ysbTar
€ro BBINIOJHEHHUS B MEXBEOMHApHBIN mepuona. CoaepikaHue 3aJaHusi Uil KypcaHTa M CTYACHTa
JOJDKHO BBI3bIBATh Yy HEro JIMYHOCTHBIA HHTEpec, ObITh MNpo(ecCHOHAIbHO aKTyaJbHbIM,
JIOCTaTOYHO IOHATHBIM O€3 JOMOJIHUTEIbHBIX MOSACHEHUN U PEAJbHO BBIIOJHUMBIM B YCIOBHSX
yueOHoro mpouecca. JlomkeH ObITh 4eTKO COPMYJIHMPOBAH KOHEUHBIH pe3yiabTaT BBITOJHEHHS
3aganus Ha WebQuest B Buje mepeuHs OTBETOB Ha IOCTABJICHHBIC BOIPOCHI, TEXHHUYCCKH HIIH
IOPUINYECKH 00OCHOBAHHOM MO3MIIMHU, pa3pelieHus HeKoel IMpo0IeMbl, CO31aHus TOKYMEHTa WIN
COBOKYITHOCTH JJOKYMEHTOB, KOTOPbIE HY>KHO IIPEJICTaBUTh.

Komnonenm 3. AHHOTHpOBaHHBIN NepeueHb MH(POPMALMOHHBIX PECYPCOB, MPEXKAE BCEro,
B BUJIC aJPECOB BEO-CalTOB MJIM THIEPTEKCTOBBIX CCBHUIOK, HEOOXOIUMBIX Ul CaMOCTOSTEIEHOTO
BeINONIHEHUsT 3a7anuss Ha WebQuest kypcaHTaMu W CTyICHTaMH B MEKBEOMHApHBIA IMEPUOI.
B cirydae TexHUYECKO# BO3MOKHOCTH HE0OXoumast HH(GOpMAIHs MOKET ObITh ITPEOCTaBICHA KaK
HAa JIEKTPOHHBIX HOCUTENSX, TaK U B BUJE [1€YaTHOTO TEKCTA.

Kommonent 4. PykoBOJACTBO 1O BBIMOJHEHHIO 3a1aHus Ha WebQuest B Buje MOIIaroBoro
ONUCAHMs MpPOLEAYp, HEOOXOMUMBIX JUIs peanu3aluu Mpoekta. OHO MOXET COAepKaTh
HaIpaBJIAIOIME BOIPOCHI, CBS3aHHbIE C OOIIEH KOHIENIUel pa3padaTbIBAEMOro MPOAYKTA,
ONIPEACIICHUEM BPEMEHHBIX PaMOK €ro HCIOJHEHUS, PEKOMEHJALUUsSMU I0 MCIOIb30BAaHUIO
MH(OPMALIMOHHBIX HCTOYHUKOB M MPEOJOJCHUI0 BO3MOXHBIX TEXHUUECKUX TpYyIHOCTEH
II0 TOCTYILY K pecypcam UHTEpHET.

Komnonenm 5. 3akimtoueHue, KOTOpOE€ COJEPKUT MOAPOOHOE M TIOJHOE OIMCaHUE
IpoIelyphl MPEACTABICHNs KOHEYHOTO MPOAYKTa, BhIpaOOTAaHHOIO B XOZ€ BBIOJHEHHS 3aJaHus
Ha WebQuest, a Takxe nepedeHb KPUTEPHUEB, MO KOTOPBIM MPEAINOIAracTcsi MPOU3BOIUTh OLICHKY
CaMOCTOSITENIbHOH paboThl OoOydaroluxcs B MeXBeOMHapHBIM mnepuoa. Hampumep, B xone
npuMeHeHus TexHonorun WebQuest KOHeYHBIM MPOAYKTOM CaMOCTOSITEIBHOM PabOThl KYpPCaHTOB
U CTyAEHTOB Mo jaucuumimHe «[ocynapcTBeHHbId moxapHblii Hamgzop» (I'TIH) crnenuanbsHOCTH
20.05.01 — «IloxxapHasi 6€30MacHOCTHY» B MEXKBEOWHAPHBIA MEpHOa OBLIO NPEACTAaBICHUE TaKUX
JOKYMEHTOB, Kak: «PacmopspkeHHe O NMPOBEJEHMU IJIAHOBOM BBIC3JHOM MPOBEPKH COOIIOICHUS
TpeOoBaHUI MOXKapHOW 0e30MacHOCTH», «AKT MPOBEPKU COOJIO/IEHUS TpeOOBaHUN MOXKAPHOM
6e3onmacHoctn», «llpeamucanme 00  ycTpaHEHHMM HapyuleHMH TpeOOBaHUM  MOXapHOH
6e3onmacHocTY, «[IpoTOKOIT 00 AIMUHHCTPATUBHOM MpaBOHApyIIeHN», «[locTaHOBNIEHHE O HA3HAUYEHUH
aJIMUHUCTPATUBHOTO HaKa3aHUsA»; BHIOOPKA IO COOTBETCTBYIOIIMM CTaThiM YTosoBHOro Konekca
Poccuiickoit @enepanuu, KOTOpble (QUIYpUPYIOT B CyAeOHOM MpakTUKEe MO YroJOBHOM
OTBETCTBEHHOCTH JJOJDKHOCTHBIX JIMIL] 32 COBEPLIEHHBIE NIPECTYIIEHU Ipu ocyiectienuu ['TIH.

Beimonnenne 3amanus wHa WebQuest mpenmomaraer, 9ro o0Oydaromigecs IMOMHMO
IPOpabOTKH FOTOBOTO MHAWBUYAIILHOTO 33/1aHUS BEAYT, B TOM YHCIIE, M CAMOCTOSTEIbHBIN MOUCK
He0OXOIMMBIX MaTepUajioB B UHTEPHET, I'/le, B YACTHOCTH, €CTh aKTyajbHasi HHPOpMALUs MO0 TAKUM
3HAKOBBIM PE30HAHCHBIM IOKapaM, KaKk MoXkap B HOYHOM kiiyOe «Xpomas somaab» B T. [lepmu
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(mara moxapa 5 mekaOpst 2009 r.); mokap B TOProBO-pa3BIICKATEIbHOM KOMIUICKCE «3UMHSS
BHUIIHS» (HaTa moskapa 25-26 maprta 2018 r.); mokap B mayaTo4yHoM Jiarepe «XoJagoMu» (1arta
noxapa 23 uronst 2019 r.); moxap Ha BoeHHOM apceHaine BOnu3u cena [lyraueBo B Yamyprtuu (nata
noxapa 9 mas 2020 r.); moxkap B 6onbuuie Cankr-IlerepOypra (mata moskapa 12 mas 2020 r.);
noxkap B paiione r. Ycrb-Kyra (1ara mosxapa 18 mas 2020 r.).

Maciirab rnerarorudeckoro sKcrepuMenTa mo ucnosb3oBanuto WebQuest B moctBeOupaHHO#
CaMOCTOSITENIbHOW paboTe HE MO3BOJMII ONEHUTh CTATHCTUYECKYI0 3HAYMMOCTH MOJYYEHHBIX
pe3yNbTaTOB, TEM HE MEHEE MOXHO C JIOCTATOYHON J0JIed BEpOSATHOCTHU YTBEPHKIATh, UTO
MCIIOJIb30BaHUE TpeIaraeMoi mneparoruueckoit Texunojoruu WebQuest mo3Bonuio, mo KpaiHei
Mepe, COXpPaHUTh KAaYECTBEHHYIO COCTABIISIONIYI0 Y4eOHOrO Tpolecca MpPU BBIHYKICHHOM
Nepexoe ¢ OYHOM K TMCTAaHIMOHHON (hopMe 00ydeHusl.
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NHO®OPMAIIUMOHHASA CITPABKA

Crapeiiimee y4eOHOE 3aBeACHHE MOXKapHO-TeXHHUYECKOro mnpodwmis Poccum obOpa3zoBaHO
18 okTs6pst 1906 r., korma Ha ocHoBaHuU pemeHus ['opoxackoit Iymbr Cankrt-IletepOypra Obutn
OTKpBITBl Kypchl IMOXapHbBIX TEXHUKOB. Hapsaxy ¢ IOATOTOBKOM IIOKAPHBIX CIELUAIKMCTOB,
yueOHOMY 3aBEJCHUIO BMEHSUIOCh B 00S3aHHOCTh 3aHMMAThCSl 0OOOLIEHMEM M CUCTEMaTH3aluen
MOXKapHO-TEXHUYECKUX 3HAHUH, 0(OPMIIEHUEM HX B OT/AEIbHBIC ydeOHbIC TUCHMILIMHBL. VIMEHHO
3/1eCh OBUIM CO3JIaHbl NIEPBbIE OTEUECTBEHHBIE YUEOHHUKH, [0 KOTOPHIM O0y4YaJIUCh BCE MOXKAPHBIE
CIELIMAJIUCTBI CTPAHBI.

VY4eOHbIM 3aBeICHHMEM 3a BEKOBYIO UCTOPHIO MOJArOTOBIEHO Ooiiee 40 ThIC. CIIELHATUCTOB,
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 BBIIYCKHUKOB BY3a, HarpaX/JICHHbIX BBICUIMMH HarpajaMu CTpaHbl, CPEIu HUX:
kaBasiepbl ['eoprueBckux kpectoB, yeTslpe ['epos Coserckoro Corosa u I'epoii Poccun. [lanexo
HE clIy4yaeH TOT (paKT, UTO Cpelld PYKOBOJSILIET0 COCTaBa MOKapHOW OXpPaHbI CTPAaHbI BCerja ObLIO
MHOTI'O BBIITYCKHUKOB y4€OHOT0 3aBe/ICHHS.

Ceromust (QenepaibHOE TOCYTAPCTBEHHOE OFOPKETHOE OO0pa30BaTEIbHOE YUPEKICHUC
BeIciiero oopasoBanusi «CaHkrt-IletepOyprekuil yHuBepcuTeT ['ocyapcTBEHHON IPOTHBONOMKAPHOM
cy:kOp1  MunncrepctBa  Poccmiickoii  ®enmepanuu 1o enaM  TPaKIAHCKOH — 0OOpOHEI,
Ype3BbIUAiHBIM CUTYalMsM U JMKBUIALUU MOCIEICTBUM CTUXMUHBIX OEJCTBHI» — COBPEMEHHBIN
HAyYHO-00pa30BaTEIbHBI KOMIUIEKC, MHTETPHPOBAHHBIA B POCCHICKOE M MHPOBOE HAy4dHO-
00pa3oBaTeNbHOE MIPOCTPAHCTBO. YHUBEPCUTET O pa3HbIM (opMaM 0o0ydyeHHsS — OUHOM, 3a04HON
Y 320YHOM C IPUMEHEHUEM JIMCTAaHIIMOHHBIX TEXHOJIOTUI — OCYIIECTBIISIET 00y4€eHHeE 110 25 mporpaMmam
CPEAHEro, BBICIIEr0 O00pa30BaHMs, a TAK)KE MOATOTOBKY CHEIMAJIMCTOB BbICIIEH KBaIM(UKALMU:
JIOKTOPAHTOB, aJbIOHKTOB, aCIIMPAHTOB, a TAKXKE OCYLIECTBIISIET MEPENOJArOTOBKY M IOBBILICHHE
KBaJMpUKauu cnennanuctos 6oiee 30 kateropuit corpyaaukos MUYC Poccun.

HavanbHuk yHUBepcuTeTa — reHepan-Maiiop BHYTPEHHEH CiIy:KObl, KAHIUAAT TEXHUUECKUX
Hayk |'aBkaimrok bornan Bacuibesny.

OCHOBHBIM ~ HampaBJICHUEM  JESITEIbHOCTH  YHUBEPCUTETa  SIBJISETCS  IOJTOTOBKA
CIELMAINCTOB B paMKax crnenuanbHocTu «lloxkapHas 6e3omacHOCTb». Bmecte ¢ Tem, opranu3oBana
MOJArOTOBKA M MO JPYI'MM CHEUMaIbHOCTAM, BocTpeboBaHHbIM B cucreMe MYC Poccuu. Oto
CHEIHATUCThl B 00JIaCTH CHCTEMHOI0 aHalM3a W YIPABIIEHUS, 3aKOHOJATENIBHOTO 00eCleYeHUs
U TpaBoOBOro perynuposanus aestenbHocTh MYUYC Poccun, ICHXO0JIOTHH pHUCKAa M YpE3BbIYANHBIX
CUTyallul, SKOHOMHYECKOW Oe3omacHocT B mnoapazaeneHusx MUYC Poccun, mnoxxapHo-
TEXHUYECKOM DJKCIEepTU3bl M J03HaHMs. [lo MHHOBAIMOHHBIM IPOrpaMMaM MOATOTOBKH
OCYILIECTBISIETCSl O0y4YeHHE CIELMATUCTOB MO chenuanu3anusM «PyKoBOJICTBO MNpOBEIEHUEM
cracaTeNnbpHBIX omepanuii ocoboro pucka» u «lIpoBereHHe upe3BBIYAMHBIX T'yMaHUTapHBIX
orepanuil» co 3HAaHMEM HHOCTPAHHBIX S3BIKOB, a TaKXe IOJArOTOBKA CHELHAIUCTOB JUIS
BOCHU3MPOBAHHBIX FTOPHOCHIACATENBHBIX YacTEHN MO ClIeNUaNbHOCTH «I'OpHOE 1ETI0».

[upoTra Hay4YHBIX HHTEPECOB, BBICOKUH MpodeccruoHaIn3M, OOJBIION ONBIT Hay4yHO-
NEAArornyeckol JEesTENIbHOCTH, BJIAJEHUE COBPEMEHHBIMHM METOAAMM HAyUYHBIX HCCIIEIOBAHUMN
MO3BOJISIIOT KOJUIEKTUBY YHHMBEpPCUTETa NPEYMHOXKaTh HAyYHbIM M Hay4YyHO-TEJaroruuyeckui
MOTEHIMAJ By3a, 00eCneurnBaTh HEMPEPHIBHOCTh M MPEEMCTBEHHOCTh 00pa30BaTeNIbHOIO MpoIecca.
CerogHsi B yHUBEpCUTETE CBOM 3HAHHSA M OTPOMHBIM OMBIT MEpenaroT: / 3acHyKEHHBIX JesTesen
Hayku Poccuiickoit @eneparum, 11 3acmyxkeHHbIX paOOTHHUKOB BbIcHIeH IKonbl Poccuiickoit
@enepannu, 2 3acioyXeHHbIX lopucta Poccuiickoit ®enepanuu, 3aciayXkeHHble H300peTaTenn
Poccuiickoit ®enepatun u CCCP. IloaroToBKy CHELMAIMCTOB BBICOKOH —KBaTU(HUKAILMU
B HACTOSAIIEE BPEMs OCYIIECTBISIOT 56 ITOKTOPOB Hayk, 277 KaHAUAATOB HaykK, 58 mpodeccopos,
158 noueHToB, 12 akageMHKOB OTpACIEBBIX aKaIAEMHH, 8 4IEHOB-KOPPECIOHIEHTOB OTPAaCiIEBbIX
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aKaJieMuil, S5 CTapmuX HAyYHBIX COTPYIHUKOB, 6 TOYETHBIX pAOOTHUKOB BBICIIETO
npodeccuoHaibHOr0 o0OpazoBaHusi Poccuiickoit deneparuu, 1 moyeTHBI paOOTHUK HAYKH
u Texuuku Poccuiickoit enepaiuu, 2 noyeTHsIx paaucra Poccuiickoit deneparuu.

B cocraBe ynuBepcurera:

— 32 kadenpsr,

— MHeTuTyT 6€30MacHOCTH JKU3HEAEATEIbHOCTH;

— VIHCTUTYT 3209HOTO U JUCTAHIIMOHHOTO O0YYEHUS;

— VIHCTUTYT HPaBCTBEHHO-NIATPUOTUYECKOIO M 3CTETUYECKOTO Pa3BUTHS;

— MHCcTuTyT npodeccuoHanbHON TOATOTOBKH;

— WHceTuTyT pa3Butus;

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

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

— IITh (PaKyJIbTETOB: (aKyIbTET MHKEHEPHO-TEXHUUECKUH, (PaKyIbTeT SKOHOMUKH U NIpaBa,
(baKynbTeT MOATOTOBKM KAJApPOB BBICHICH KBaNU(UKAIMM; (PaKyIbTeT MOXKapHOW 0e30macHOCTH
(mogpasznenenne [IBIICA); daxynpTeT HOMNOTHUTENBHOTO MPOGECCHOHATBHOIO 00pa30BaHUs
(nompaznenenue JABIICA).

WNHcTuTyT  6€30MacHOCTH  JKU3HENESTENbHOCTH  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 HAYAJICTBYIOLIETO COCTaBa JUIsl 3aMELICHHUsS COOTBETCTBYIOLIUX
noypkHoCTel B moapasneneHusx MUC Poccun.

WHCTUTYT pasBUTHS pealu3yeT JIOMNOJHUTENbHbIE MNPO(ecCHOHAIbHBIE IPOrpaMMbl
M0 TIOBBIIICHUIO KBATM(UKAIUN U NPOPECCHOHATBHON MEPEnOAroOTOBKE B PaMKaX BBITTOTHEHHS
rocynapcTBeHHoro 3akaza MUYC Poccun a1 COBEpIIEHCTBOBAHUS U PA3BUTUS CUCTEMbI KaJpOBOI0
o0ecrieyeHus1, a TaK)Ke Ha JIOTOBOPHOI OCHOBE.

HayuHo-uccnenoBaTenbCKuii HHCTUTYT MEPCIEKTUBHBIX MCCIEI0BaHUM U MHHOBALMOHHBIX
TEXHOJIOTUH B 00macTu OE30MAaCHOCTH IKH3HENEATEIIbHOCTH  OCYIIECTBISIET — PEaTH3allHIo
roCylapCTBEHHON Hay4YHO-TEXHMUYECKON IMOJIWTHUKH, W3Yy4EHHE U PEUICHHE HAay4YHO-TEXHUYECKUX
npo6sieM, HH(HOPMALIMOHHOTO U METOJIMYECKOT0 0OecrieueHusl B 00J1aCTH MOXKapHOH O€301aCHOCTH.
OcHoBHble HampaBieHus gAesrenpHocty HWM: opraHusanumoHHOE M Hay4HO-METOJUYECKOE
PYKOBOJICTBO CYyJI€OHO-IKCIIEPTHBIMU YUPEXKACHUSIMH (PeiepabHOM MPOTUBONOKAPHON CITYKOBI
MYC Poccun; ceptudukanus MpOAYKIMH B OOJACTH IMOKApHOM O€30MacHOCTH; NpOBEICHHE
UCHBITAaHUN U pa3paboTKa HAYYHO-TEXHUYECKOW MPOMYKIMHU B 00JACTH MOXKapHOM 0€30MacHOCTH;
IIPOBEJICHUE pACUYETOB IIOKAPHOIO PHCKAa M PacueTOB IMHAMUKH II0XKapa C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX IPOTPaMM.

@akynpTeT  MH)XEHEPHO-TEXHUYECKMH  OCYIIECTBISET  MOATOTOBKY  CIIELIMAIMCTOB
no crneuuanbHocTsAM:  «IlokapHas  Oe3omacHocTh»  (cnenumanu3anuu:  «lloxkapoTyieHuey,
«["ocynapcTBeHHBIN MOXKAPHBIA Haa30p», «PyKOBOACTBO NMPOBENEHUEM CIACATEIBHBIX OINEpalui
ocoboro pucka», «lIpoBeneHue uYpe3BBIYAMHBIX TyMaHUTApHBIX omnepauui»), «CynedHas
SKCHEepPTH3a», T[0 HaNpaBIeHUsIM MNOArOTOBKM: «CHCTEMHBIH aHalM3 U YIpPaBICHUEY,
«TexHochepHast 0€30MaCHOCTDY.

@akynpTeT OKOHOMUKM M IIpaBa  OCYIIECTBISET  IMOATOTOBKY  CIIELIMAJIMCTOB
no creuuanbHocTsAM: «[IpaBoBoe oOecredeHre HalMOHANbHOM Oe3zomacHocTHY, «[lokapHas
6e3onmacHocTh» (crenumanu3anus «lloxkapHas 0e30MacHOCTb OOBEKTOB MHHEPATIbHO-CHIPHEBOTO
KoMIuiekcay), «CyneOHas skcrepTuza», «['opHOe 1eino» MU IO  HalpaBJIEHUSM MOATOTOBKU
«TexnochepHas 6e3omacHOCTb» U «CUCTEMHBIN aHAIU3 U YIPABJICHUE.

@akynpTeT MOArOTOBKM KaJpOB BBICHIEH KBadU(pUKAUU OCYIIECTBISET IOATOTOBKY
JOKTOPAHTOB, a/IbIOHKTOB, ACIIUPAHTOB 10 OYHOM U 3a04HON opmMam 0OyueHus.

YHuBepcUTET MMEET IMpeACTaBUTENbCTBA B ropojax: Beibopr (JIeHuHrpaackas o6iacTh),
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 (AzepOaiimxanckas PecmyOmnmka), bap
(Yepnoropus), r. Hum (CepOust).

OOmiee KOMMYECTBO OOy4arOHmIMXCSd B YHUBEPCUTETE [0 BCEM CHEIHAIBHOCTSIM,
HaNpaBJICHUSAM TOATOTOBKH, cpenHeMy o0memy oOpa3oBanuio coctaBiser 7 057 dyenmoBexk.
Exeromusiii Beimyck cocraisier 6osee 1 100 ciermanmncTos.

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

ExeromHo yHMBEPCHUTET MPOBOMUT HAYYHO-NIPAKTHYECKHE KOH(PEPEHIMH pa3InYHOIo
ypoBHsi: Beepoccuiickyro HaydHO-TIpakTHUeCKyl0 KoH(pepeHuo «CepBuc 6e3onacHocTd B Poccun:
OIBIT, MPOOJIEMBI M TEPCHEKTHBBD», MEXIyHAPOAHYI0 HAyYHO-TIPAKTHYECKYI0 KOH(EpeHLINIo
«IloaroroBka KajapoB B CHUCTEME NPEAYNPEXKACHHUS U JIUKBUAALUMUHU IOCIEICTBHN Ype3BbIUAMHBIX
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.®. Ycrunoa u Poccuiickoit
cekuuedr MexXIyHapoIHOTO HWHCTUTyTa TOpeHuss Ha 0a3e yHHUBEPCUTETa IPOBOJIUTCS
MexyHapoaHasi HayqHO-TIpakTHuecKasi KoH(pepeHims «KoMIuieKcHass 6e30macHOCTh U (pr3HdecKast
3amuTa». TakKe YHUBEPCUTET NPUHUMAET AKTUBHOE Y4YacTME B OpraHU3alUd U TPOBEICHUU
Bceepoccutiickoro ¢opyma MUC Poccun u 00111ecTBeHHBIX opranu3anuil «O0mecTBo 32 0€301acHOCTh.

VYHUBEpCUTET €XKEroAHO NPUHUMAET y4acTHE B BbICTaBKax, oprannzoBaHHeix MUC Poccun
U JIpYTMMH BEJIOMCTBAMU U OpraHu3auusMu. TpagullMOHHO OOJBIIMM HMHTEPECOM I0JIb3YETCs
BBICTABOYHAs HKCIIO3UIMS YHHBEpcUTETa Ha MeXIyHapoJAHOM CcajOHE CPEACTB oOOecreueHus
6e3onacHoctn «KomruiekcHas 6e30macHOCTbY, [leTepOyprckoM MeXayHapOJIHOM SKOHOMHUYECKOM
dbopyme, MexnyHapoaHoMm dopyme «ApKTHKA: HACTOSAIIEE U Oy TyIIee).

MexnyHapoiHas JA€ATE€IbHOCTh By3a HalpaBlieHa Ha BCECTOPOHHIOW HHTETpalUio
YHHUBEPCUTETa B MEXIYHapoAHOE O0pa3oBaTeilbHOE MPOCTpaHCTBO. Ha cerogHsmHuii MOMEHT
YHHUBEPCHTET UMeeT 18 IeiCTBYIOMUX COTIAMICHHA O COTPYAHUYECTBE C 3apYOCKHBIMHI yIeOHBIMU
3aBEJCHUSIMU U OpraHU3alUsIMU, CPEIU KOTOPBIX LEHTPhI MOATOTOBKHU IOKAPHBIX U clacaresei
I'epmanun, KHP, ®@panuuu, OunistHanm.

B yHuBepcurere 00ydaroTCsi HHOCTpaHHBIE KYPCaHTBl W3 UYHCIA COTPYIHHUKOB
lNocynapctBenHoit mpotuBonoxapHoit ciyx0st MUC Keipreckoit Pecnyonuku u Komwutera
no upes3BbyaiiHbIM cutyanusM MBJ[ PecnyOnuku Kaszaxcran B mpenenax KBOT Ha OCHOBaHHMHU
MEXKITPaBUTEIbCTBEHHBIX COMVIAIICHUN M mocTaHoBieHMs [IpaButenscTBa 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 YYpPEXJEHHUSIX BbIcuiero mnpodeccruoHaibHOro obpasoBanus Poccuiickoit
@enepauun». B HacTosiiee Bpemss B yHHMBEpcUTeTe NpoxXoAsaT oOyueHue 30 cOTpyIHUKOB
Komurera no upe3sbryaiiipiM cutyarusiMm MBJL Pecniy6nnku Kaszaxcran u 15 corpyanuko MUC
Koipreisckoit Peciyonuku.

B cooTBeTcTBMM C IBYCTOPOHHHMH COTJIALICHUSAMHU YHUBEPCUTET OCYIIECTBIISIET 0OyueHHUe
[0 MpOorpaMMaM MOBBIIIEHUS KBanu@ukanuu. PerymspHo npoxoasr oOydyeHHE B YHUBEPCHUTETE
cneuuanuctel Poccuiicko-CepOCcKoro ryMaHUTApHOTO LeHTpa, PoccHiicko-apMsSHCKOTO ILIEHTpa
T'YMaHUTapHOTO pearupoBaHus, MexayHapoJHON opraHu3aluu rpaxaaHckod o6oponsl (MOI'O),
MunuctepctBa Hedptu Mcnmamckoit PecmyOmuku HWpan, mnoxapHO-cmacaTelbHBIX — CIYXKO
Ounnsaanm, Tynuca, Peciydonuku Kopest u npyrux cTpas.

[TpenogaBaTtenyu, KypcaHTbl U CTYAEHTbl YHMBEPCUTETa MMEIOT BO3MOXHOCTH MPOXOAMTH
CTaXXHMPOBKY 3a pyOe:koM. 3a mociieiHee BpeMsi CTaKUPOBKH JJIs1 POECCOPCKO-TIPETo1aBaTelbCKOro
cocTaBa U 00OyyaroImuxcs B yHUBepcuTeTe Obli opranu3oBansl B ['epmanun, Cepoun, @PUHISHANY,
[IBenuu.

B yHuBepcuTeTe MMEIOTCS BO3MOYKHOCTH /ISl NOBBIINIEHHUS YPOBHS 3HAHMSI AHITIMHCKOTO
si3pika. OpraHr30BaHO OOYYEHHUE TI0 TPOrpaMMe JIOTIOTHUTEILHOTO MPO(EeCCHOHATBHOTO 00pa30BaHUs
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«IlepeBomunk B chepe mpodeccnoHaTbHON KOMMYHUKAIIMNY CTYIEHTOB, KypCaHTOB, aJbIOHKTOB
U COTPYJHHUKOB.

KomneloTepHslii  mapk  yHHMBepcuTeTa cocrasiser ©Oonee 1200  egunun. s
nH(pOpMalMOHHOTO obecriedeHus 00pa30BaTEIbHOW JEATENBHOCTH (PYHKIMOHUPYET eIuHas
JOKaJbHAast CeTh C JIOCTYIIOM B DJIIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTENbHYIO Cpely
YHUBEPCUTETA, CIpaBOYHO-MpaBoByto cuctemy «Koucynprantllmocy, cucremy «AHTHILIarHar.
KommnbroTepHble Ki1acchl MO3BOJIAIOT OOydarommmcs padotaTh B ceTH VHTEpHET, C MOMOIIbIO
KOTOpOi1 0OecreuynBaeTcs BBIXO/ HAa POCCUIICKUE U MEXTYHAPOIHbIE MH(POPMAIIMOHHBIE CAlUThI, YTO
MO3BOJISICT 3HAYUTEIHHO PACHIMPUTH BO3MOKHOCTH Y4€OHOTO, y4eOHO-METOIUYECKOT0 M Hay4HO-
METOJIMYECKOTO Mpoliecca.

Hapacraromass cio)XHOCTh M KOMILJIEKCHOCTh COBPEMEHHBIX 33]1a4 3aMETHO IIOBBIIIAIOT
TpeOoBaHUSI K OpraHuzanuu oOpa3zoBaTesibHOTO mporecca. CerogHss YHUBEPCHUTET pealu3yer
IIPOrpaMMbl O0YYEHUS C IPUMEHEHUEM TEXHOJIOTHI TMCTAaHIIMOHHOTO O0YYEHHUS.

bubnuorexka yHUBEpCHTETa COOTBETCTBYET BCEM COBpPEMEHHBIM TpeboBaHusIM. DOHIBI
O6ubnuorekn yHuBepcuTeTa cocTaBisioT Oosiee 350 700 3K3EMIUIIPOB JIUTEPATyphl 1O BCEM
oTrpacisaM 3HaHUA. OHH UMeET UH(GOPMALMOHHOE oO0ecreueHue U OOBEIUHEHBl B EIUHYIO
JIOKaJbHYIO CceTh. Bce mporecchl aBTOMaTH3UpPOBAHBI. Y CTaHOBIEHA OMOJMOTEYHAs Mporpamma
«Upbuc». B 6ubiamoreke ocymiecTBIsSETCS AJNEKTPOHHAs KHUTOBBIJada. DTO J1a€T BO3MOXKHOCTh
B KpaT4alllIie CPOKH JI0BECTH KHUTY JI0 MOJIb30BATES.

YutanbHble 3aibl (0OmMi ¥ mpodeccopckrii) OMOJMOTEKH OCHAIIEHBI KOMIBIOTEpaMH
¢ BeixogoMm B HMutepuer, Wurpaner, HI[YKC wu nokanbnyio cers yHuBepcutera. Cosznana
1 QYHKIIMOHUPYET ODJEeKTpOHHas OuOIMOTeKa, OHA MHTETPUPOBAHA C SJEKTPOHHBIM KaTaJOTOM.
B cetu Uutpaner pabortaet Enunasi BemomcTBeHHast siekTpoHHas OuOmmoreka MUYC Poccun,
00benuusromas ononuorexku cucremsl MUC Poccun.

B Dnekrponnoit Oubnmorexke ommdpoBaHo 2/3 y4eOHOrO © HAy4yHOTO (OHIIOB.
K onekrponHoit OuOmmoreke moakiatoueHbl: JlambHeBOCTOUHBIM (uiauan ©u  OubnmoTeka
APKTHUYECKOTO  cracaTtelbHOro y4deOHO-HayyHOro meHTtpa «Berterpa»y. HWmeercs moctyn
k IIpesunentckoii onbmmorexe um. b.H. Enpuuna. 3akmrouensr goropopsl ¢ 9bC IPRbooks n 9bC
«JlaHp» Ha TOJIL30BAHHE W MPOCMOTP YYCOHOW W HAYYHOH IUTEPaTyphl B DJIECKTPOHHOM BHJIEC.
Nmeercs 8 000 Touek nocryma.

B ¢dongax Oubmmnorexkn HacuuThiBaeTcs Oosnee 150 SK3eMIUISIpOB peAKUX U LEHHBIX
u3nanuii. bubnuoreka pacnonaraer OoraTbiM (DOHAOM TEPUOAMYECKUX H3TAHUNA, WX YHUCIO
cocraBisier 8 121 sk3emmusip. Ha 2019 r., B coorBercTBUM ¢ TpeOOBaHUSIMH (enepalbHOro
rOCy/IapCTBEHHOT'O 00pa30BaTENbHOTO CTaHAApPTa, BhIMHUCcaHO 80 HAUMEHOBAHMI KYPHAIOB U Ta3er.
Bce mocrynaromye nepuoadyecKue H3AaHHSA PacHUChIBAOTCS OuOImMorpagoM B 3JIEKTPOHHBIX
Karajorax ¥ KaproTekax. M3maHus meproauYecKod MmeyaTH aKTHBHO HCIONB3YIOTCS YUTATEIsIMU
B yueOHOW U Hay4YHO-UCCIIEOBAaTEeIbCKON nedrenbHocTH. Ha 6a3ze Oubnnorexku co3paHa
npodeccopckas 6ubnuoTeka u npodeccopckuit Kiryo Bysa.

[Tonmurpaduyeckuif IEHTp YHUBEPCUTETAa OCHAIIEH COBPEMEHHBIM THUIIOTPadCKUM
00OpyZ0BaHUEM JUIsl TOJHOLBETHOM MeyaTH, MO3BOJSIOMIMM 00ecreunBaTh HE TOJIBKO 3aKa3bl
Ha MEeYaTHYI0 NPOAYKIHIO YHUBEPCUTETA, HO M €UHBIN IJIaH U3TOTOBJIEHUS NI€YaTHON MPOIYKIIMU
MUC Poccuu. YHHBEpCHUTET HU3JaeT 8 HAy4YHBIX JXYpPHAJIOB, MyOIHKYIOTCS MaTepUaibl psjia
MEXIYHAapOAHBIX W BCEPOCCUHCKHUX HAYYHBIX MEPOINPHUATHI, COOPHUKM HAy4YHBIX TPYJIOB
po¢eccopCcKO-TIPEeNnoaaBaTeIbckOro  cocTaBa  yHUBepcuTeTa.  M3gaHuss ~— yHUBepCUTeETa
COOTBETCTBYIOT TpeOOBaHMSIM 3aKOHOJATeNbCTBA Poccuiickoir ®Denepanuu W BKIIOYCHBI
B DJIEKTPOHHYIO 0a3y HayuHoli snekTpoHHON 6nOImMoTexu it onpeneneHust Poccuiickoro nunaekca
HAyYHOTO IUTHPOBAaHUS, a Takke UMEIT MexayHaponueii wuHaekc (ISSN). Haydno-
aHanuTudeckuil xypHan «[Ipobrmemsl yrpaBieHHs pUCKAMH B TEXHOC(HEpe» U DICKTPOHHBIN
«Hayuno-ananutnueckuit xypHan «BectHuk Cankrt-IlerepOyprckoro ynusepcurera ['TIC MUC
Poccumn» BKIIIOUEHBI B YTBEPKICHHBIN pelieHueM Beiciien arrectaiimoHHoN komuccnu «llepeyenp
PELEeH3UPYEMBIX HAYYHBIX KYPHAJIOB, B KOTOPBIX MYOJMKYIOTCS OCHOBHBbIE HAYYHBIE PE3YJIbTATHI
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JUCCEPTAlM HAa COMCKAaHWE YYCHOW CTENEHU KaHJAuJaTa HayK, Ha COMCKAaHHUE YYEHOM CTEIIECHHU
JNOKTOpa HAYK».

KypcanTsl yHuBepcHTETa MPOXOIAT 00yueHHe N0 MporpaMme MepBOHAYAIBHOMN MOJTOTOBKU
cniacaresnei.

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

Kagerckuii  mokapHO-cracaTelbHbIA ~ KOPIIYC — OCYIIECTBJISIET  MOATOTOBKY  KaJeT
10 0011e00pa30BaTENbHBIM IIPOrpaMMaM CPEAHEro OOLIEro 0Opa30BaHUsI C YUETOM JOMOIHUTEIbHBIX
o0pazoBarenbHbIX MporpaMM. OCHOBHBIE OCOOCHHOCTH JIESITEIbHOCTH KOPITyCa — MHTEIICKTYAIbHOE,
KyJIbTypHOE, (U3MYECKOe M AYyXOBHO-HPAaBCTBEHHOE DPAa3BUTHUE KaJeT, UX aJanTalus K >KU3HU
B OOIIECTBE, CO3/IaHME OCHOBBI JUIS TOJATOTOBKM HECOBEPIICHHOJETHHUX TPaXIaH K CIYKCHHUIO
OreuecTBy Ha TMOMNPHUINE TOCYJApPCTBEHHOM Tpa)XKJaHCKON, BOCHHOM, MPaBOOXPAHUTEIHLHON
Y MYHHIIUIIATBHOM CITYKOBI.

B yHuBepcurere Oosblioe BHUMaHME Yyxenserca crnopTy. Komasael, cocrosmue u3
npenojaBaTesiell, KypcaHTOB U CIIyILATeNIel, — MMOCTOSHHbIE YYAaCTHUKU PA3JIMYHBIX CIIOPTUBHBIX
TYpHHUPOB, MPOBOAMMBIX Kak B Poccuu, Tak u 3a pyOexxom. Ciymiarenn U KypcaHThl YHUBEPCUTETA
SBJISIIOTCA WwieHamMu cOopHbIX koMan 1 MUC Poccun o pa3nuyHbIM BUAAM CIIOPTAa.

JlesaTenbHOCTh KOMaH/Abl YHHMBEpCHTETa IO HoXapHo-npukiaaHomy crnopry (IIIIC)
BKJIIOYAET B ce0s ydacTue B 4eMImoHaTtax Poccuu cpeau By30B (3UMHHU M JICTHHH), B 30HAJIBHBIX
COpPEBHOBaHMSIX M yeMmnuoHare Poccuu, a Takxke npoBefeHue Oecel M KOHCYJIbTALUM, OKa3aHUE
[IPAKTUYECKON MOMOIIY IOHBIM IMOKapHBIM KaJeTaM M cliacaTesissM IpPU MPOBEACHUU TPEHUPOBOK
o T1I1C.

B yHuBepcutere co3gaH crnopTUBHBIN Ki1y0 «HeBckue JIbBbI», B COCTaB KOTOPOIO BXOMST
KOMaHZbl 10 IOKAapHO-NPUKJIAJHOMY W  aBapUMHO-CIACATEIbHOMY  CIIOPTY, XOKKEIO,
amepuKaHcKkoMy (yTtooiy, Boieiibony, 6ackerOoiy, CHIOBBIM ennHOOOpCTBaM M 1p. B cocrase
COOpHBIX KOMaHJl YHUBEPCUTETA — YEMITMOHBI U IIPU3Epbl MUPOBBIX NMEPBEHCTB U MEXYHAPOIHBIX
TYPHUPOB.

KypcanTbl ¥ ciaymartean HMMEIOT IPEKPacHblE BO3MOYKHOCTH JJI IIOBBIIIEHUS CBOErO
KyJIbTYpHOTO YpPOBHS, Pa3BUTUSI TBOPYECKHX CIIOCOOHOCTEH B CO3JaHHOM B YHHUBEPCHUTETE
HNHcTUTyTE HPaBCTBEHHO-NIATPHUOTHYECKOTO M ICTETUYECKOTO PA3BUTHUA. TBOPYECKHI KOJUIEKTHB
YHUBEPCUTETA NIPUHUMAET aKTUBHOE y4acTHE B BEJOMCTBEHHBIX, TOPOJICKMX M YHUBEPCUTETCKUX
MEPOIPUATHSIX, HAIPABIECHHBIX HA JCTETHMYECKOE M MAaTPUOTHYECKOE BOCIHUTAHME MOJOIEKH,
a TaK)Ke 3aHMMAaeT MPU30BbIE MECTa B KOHKYpPCaX, MIPOBOJUMBIX Ha YPOBHE YHUBEPCUTETA, rOpo/ia
u MUC Poccun. Ha xaxxoM Kypce opraHu3zoBaHa paboTa MO CO3JIaHHIO M Pa3BUTHIO TBOPUYECKHX
OOBEIMHEHUN 10 pa3IMYHBIM HANpaBICHUSIM: CTYIUS BOKaja, CTYAMsS TaHIEB, KIy0 BecebIX
Y HaxXOM4MBBIX. [lJIs1 KypCaHTOB U CTYAEHTOB JEHUCTBYET CTYIUsl OPATOPCKOTO UCKYCCTBA, KOMaH/1a
TEXHUUYECKOI0 00eCceueHusl, JyXOBOIl OpKeCTp.

Ha tepputopun yueOGHOro 3aBeaeHust coszjnaercs Mmyseil ucropuu Cankt-llerepOyprckoro
yauBepcurera I'TIC MYC Poccun, B koTopoM oOydaromuecs U COTPYAHHUKH, a TaKKe TOCTH
YHUBEPCUTETa CMOTYT TMO3HAKOMHUTBCS CO BCEMM 3TalaMM CTAHOBJIEHMS Y4€OHOIrO 3aBECHMS —
OT KYPCOB IOKapHbIX TEXHUKOB /10 YHUBEPCUTETA.

B Cankr-IlerepOyprckom yHuBepcutere ['oCyaapCTBEHHOM HPOTHBOMOXAPHOU CITY»KObI
MUC Poccuu co3manbl BCe YCIOBHUS IS MOATOTOBKH BHICOKOKBATH(DUIIMPOBAHHBIX CITEIIHATHUCTOB
Kak Juig ['ocynapcTBeHHOM MPOTHBOIIOKAPHOH ciykO0bl, Tak 1 B 1iesiom 1yt MUC Poccun.
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EFFICIENCY OF ACTIVITIES OF SUPERVISORY BODIES

|.A. Barbashin; O.S. Yuntsova.
Saint-Petersburg university of State fire service of EMERCOM of Russia

The work refers to the categories of efficiency and effectiveness in relation to management
in general and to oversight bodies in particular. Performance assessment is considered a useful type
of analysis. The performance assessment can serve as a basis for improving the functioning
of the supervisory activities of the state fire supervision, as well as for effective personnel decisions aimed
at improving the professionalism of employees of the state fire supervision of EMERCOM of Russia. When
considering efficiency, it is necessary to take into account negative experiences when indicators that do not
reflect the real picture were «twisted» to increase results. The assessment should reflect only real results.

Keywords: efficiency, effectiveness, state fire supervision, assessment

«Performance» and «efficiency» are rather multidimensional categories.

In terms of performance in management, it is primarily the management system's ability
to deliver results that are responsive to the goal and meet specific needs. Both the state, society and
the person can act as a subject.

Management can be considered effective if:

— the final results have been achieved in the implementation of its overall objective;

— the achievement of concrete results corresponds to the level of satisfaction of the needs;

— there is a potential need for the results of the organization's activity, which can serve
as a basis for the formation of a new goal, which stimulates the growth of the organization's
sustainable development.

Qualitative and quantitative evaluation of performance allows to identify opportunities and
main directions of development of the organization. Evaluation analysis identifies new needs (or the
expansion of existing needs), identifies strengths and weaknesses, and provides an incentive
to improve management.

Sometimes the concepts of «efficiency» and «efficiency» are confused, but the concept
of «effectiveness» is much broader. It should be noted that the result may not be effective.
Efficiency includes not only performance, but also the economic component. Efficiency is a certain
level of socio-economic efficiency, compared with the resources and resources spent
on its achievement. The economic meaning of efficiency is, as a rule, to ensure the greatest
economic effect with available resources (costs). The social sense, in turn, is to ensure the greatest
social effect at certain resources (costs).

Considering the effectiveness of the State Fire Supervision of EMERCOM of Russia,
it should be noted that the State Program of the Russian Federation «Protection of the Population
and Territories from Emergency Situations, Ensuring Fire Safety and Safety of People in Water
Bodies» made a great contribution to the concept of efficiency and productivity [1].

The state program includes 3 subprogrammes and 6 federal target programs, the goals and
objectives of each of them are defined.

But the most important thing is that it identifies target performance indicators and their
values.
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By Order of the Government of the Russian Federation dated May 17, 2016 Ne 934-r
«On Approval of the Main Directions for the Development and Implementation of a System for
Assessing the Effectiveness and Effectiveness of Control and Supervisory Activities» [2], the main
directions of the systems for evaluating the activities of State Fire Supervision of Russia were
determined.

By order of the EMERCOM of Russia dated December 18, 2017 Ne 576 «On the approval
of lists of indicators of the efficiency and effectiveness of the supervisory bodies of the EMERCOM
of Russia» [4], the list of indicators of the efficiency and effectiveness of the federal state fire
supervision of the EMERCOM of Russia was approved.

Order Ne 576 [4] contains the names of indicators, calculation formulas, interpretation
of values, target values of indicators, the necessary data sources for the targets and information
about strategic planning documents containing indicators. It is interesting that there
IS an international comparison of indicators, which allows you to better assess the situation
in the country.

The Order also indicates the target values of performance indicators of federal state fire
supervision in the constituent entities of the Russian Federation.

Table 1. Number of people killed in fires, per 100 thousand population, people. on targets
and actual indicators

Territorial The number of people killed in fires, per 100 thousand population, people.
subject of the 2018 2019 2020
Russian output targets *| fact ** |output targety  fact (output targets  fact
Federation
Russian 5,34 12,40 5,16 11,57 5,02 X
Federation
Krasnoyarsk Kr. 7,41 13,53 7,17 13,18 6,96 X
Novosibirsk reg. 6,34 9,73 6,12 9,79 5,95 X
Omsk reg. 5,60 11,77 541 8,92 5,26 X
Tomsk reg. 5,06 7,23 4,89 9,82 4,75 X

* Targets are taken from Appendix No. 5 to the order of the EMERCOM of Russia from 18.12.2017 Ne 576
** Actual indicators are taken from the state statistics website (https://www.fedstat.ru/indicator/36230)

Considering effectiveness of the State Fire Supervision, it is necessary to pay attention
to that fact that in 2019 the State Fire Supervision organized and carried out more than
114 thousand planned inspections.

At the plan in 100 % the percent of the inspections which are carried out by the State Fire
Supervision made 97 %.

During conducting planned inspections by supervisory authorities for 2019 over
700 thousand violations of fire safety requirements were revealed. 150 thousand unscheduled exit
inspections following the results of which more than 400 thousand violations are revealed are
carried also out. The percent of implementation of instructions of bodies of the state fire
supervision, according to established periods by results of checks, made 83 %. About
an unsatisfactory fire-prevention condition of subjects to protection 89 thousand information are
sent to authorities, including 33 215 — to bodies of prosecutor's office. In total for the reporting
period over 930 thousand violations of the fire safety requirements [5] revealed when holding
supervising events are eliminated.

The increase in the number of protocols on administrative offense for 9 months of 2019 was 7 %.
In 2019, there was a decrease in the number of administrative penalties in the form of a warning
by 12,8 % of submissions in accordance with Art. 29.13 Administrative Code of the Russian
Federation by 9 %.

In 2019, the number of protocols on administrative offense decreased by 8,4 %, the number
of administrative penalties in the form of a fine by 13,5 %, the number of administrative penalties in
the form of a warning by 25,3 %, the number of submissions in accordance with Art. 29.13
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Administrative Code of the Russian Federation by 22,1%. Studying the effectiveness of state fire
supervision, it is necessary to pay closer attention to the problems of assessing the criminal
procedure of officials of EMERCOM of Russia.

State Fire Supervision as a body of inquiry is the first state body with which a person
affected by a fire interacts. It is also not surprising how diverse and variable approaches are
to the selection of sites, actors, criteria for such assessments, as well as to the correlation between
the goals set and the results achieved by the State Fire Supervision.

Assessing the effectiveness of criminal procedure activities of officials of EMERCOM
of Russia is one of the priority areas for improving the activities at the present stage. By conducting
an analysis and evaluation of the effectiveness of the criminal procedure of the State Public
Prosecutor's Office, the necessary organizational and managerial decisions can be developed.

Of course, in considering the activities of the State Fire Supervision inquiry bodies, the
evaluation system has a very wide range of tasks. But, nevertheless, it must be borne in mind that
the main task of forming new assessment systems is, first of all, to increase the effectiveness and
quality of investigation of offenses in the field of fire safety. It is also necessary to take into account
public and departmental interests. For example, departmental interests may lie in the undesirability
of reducing certain indicators, the dynamics of which may not be directly dependent on the
effectiveness of the activities of the State Fire Supervision.

In this regard, in order to enhance the effectiveness of the criminal procedure of officials
of the State Public Prosecutor's Office, it is necessary to develop such scientific and legal methods
that contain specific recommendations for interrogators and allow for more effective investigation
of fire-related crimes.

Checks on the fact of a fire, as well as an inquiry, are the basis on which a criminal case
is built. It is during the audit that the scope and limits of judicial review are determined. Therefore,
verification is of particular practical importance for the quality of investigation and detection
of crimes in the field of fire safety.

On the basis of scientific studies on the development of methodological approaches for
assessing the effectiveness of criminal procedure activities of officials of the State Public
Prosecutor's Office, as well as on the basis of an analysis of regulatory legal acts regulating the
procedure for determining indicators of efficiency and effectiveness of activities, four types
of professional activities of the State Public Prosecutor's Office that require evaluation should
be identified. These are the following professional activities:

— organizational and managerial activities of the investigative bodies of EMERCOM of Russia;

— receiving and registering reports of crimes in the field of fire safety;

— comprehensive investigation of fire-related crimes;

— activities to provide compensation for material damage to individuals and legal entities
from fires.

The assessment of the effectiveness and quality of criminal procedure should be based
on the results obtained by each staff member of the State Prosecutor's Office personally.

Thus, the main goals of assessing the effectiveness and quality of criminal procedure
of officials of the State Public Prosecutor's Office are:

Obtaining the fullest information on the current status and dynamics of State Fire
Supervision on the basis of an expert assessment;

— on the basis of the information received, identification of problems and positive aspects for
work to improve performance;

— systematic self-assessment of the results obtained, as well as the effectiveness and quality
of their professional activities;

— increase the motivation of State Fire Supervision employees to improve the quality of their
professional activities;

— on the basis of methodological developments, obtaining common criteria for assessing the
level of effectiveness of investigation of offences in the field of BOP;

—to encourage employees to perform effectively and efficiently.
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In order to assess the effectiveness of the staff of the State Fire Supervision, it is necessary
to take into account not only the results of activities, but also personal qualities that allow achieving
the best results. The organizational abilities of employees are very valuable.

In assessing the effectiveness of criminal procedure activities of State Fire Supervision
officials on inquiry in cases of fires, targets should be built. Depending on statistics, strategic
objectives and focus areas, targets may be adjusted in the next year.

To build a rating and check the objectivity of the results obtained by officials of the State
Fire Supervision, the following can be used:

— information data that can be obtained during inspections (inspection, control, sudden,
special, final);

— information obtained during the study of the actions of the controls, forces and means;

— operational and statistical information on emergencies in the territory of the Russian
Federation, subjects of the Russian Federation for a certain period (month, quarter, year);

— information on the activities of the State Fire Supervision received from the media, social
networks, etc.

Performance assessment is a very useful type of analysis. A competently built system for
assessing the performance of a specialist (or organization) is an indicator, first of all, of the success
of their professional functions. The performance assessment can serve as a basis for improving the
functioning of the supervisory activities of the State Fire Supervision, as well as for effective
personnel decisions aimed at improving the professionalism of employees of the State Fire
Supervision of EMERCOM of Russia.

Performance assessment should be constantly improved so as not to lose its relevance
in practice.

When considering efficiency, it is necessary to take into account negative experiences when
indicators that do not reflect the real picture were «twisted» to increase results. The assessment
should reflect only real results.

Thus, based on Russian and foreign experience, it is possible not only to create an effective
tool to improve the quality of criminal procedure of State Fire Supervision officials, but also
to increase the effectiveness of State Fire Supervision of EMERCOM of Russia.
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LAW ENFORCEMENT PRACTICE OF STATE FIRE
SUPERVISION TO COMBAT VIOLATIONS IN THE FIELD
OF FIRE SAFETY

Yu.M. Daurov; Yu.A. Ognyanov; R.A. Guzenko; T.A. Kuz'mina.
Saint-Petersburg university of State fire service of EMERCOM of Russia

An analysis of the supervisory activities of State Fire Supervision to suppress violations in the field
of fire safety was carried out. Statistical data on the results of inspections and administrative and legal
practice for 2018-2019 are given. Topical issues of the effectiveness of law enforcement practice and the
system of assessing the activities of State Fire Supervision during inspections in the conditions of applying
a risk-oriented approach are considered.

Keywords: fire safety, state fire supervision, law enforcement practice, supervisory activity, risk-
oriented approach, planned and unscheduled inspections, administrative responsibility

A thorough study of law enforcement practices to address fire safety violations has the
following objectives:

— compliance with the legislative aspects of the unity of practice of the State Fire
Supervision;

— provision of information on the law enforcement practice of the state control (supervision)
of EMERCOM of Russia to controlled entities by publishing them for the information of the
controlled entities;

— improvement and optimization of regulations in the field of fire safety;

— improving the efficiency and effectiveness of control and supervision activities of the State
Fire Supervision;

— improvement of control and supervision activities.

In 2019, the Department of Supervisory Activities and Preventive Work of EMERCOM
of Russia and the territorial of the State Fire Supervision carried out a lot of work. This year,
mandatory requirements in the field of fire safety were systematized and an exhaustive list

of regulatory acts was established.

EMERCOM of Russia is an active participant in the implementation of the «regulatory guillotine» mechanism.
Within its framework, in July of this year, two basic federal laws were adopted: «On Mandatory Requirementsy (Ne. 247) and
«On State Control (Supervision)y (Ne 248). During the year, more than 100 regulatory legal acts in force from 1991
to 2018 were declared invalid under the «regulatory guillotiney. Instead, 7 sources of law aimed at improving the
security of citizens were approved. A new approach to ensuring the safety of citizens, including in the field of fire
protection, will begin to operate on January 1, 2021. The next revision of requirements and rules will take place
in 2026 (information from the official Internet portal of EMERCOM of Russia https
:/mww.mchs.gov.ru/deyatelnost/press-centr/novosti/4271411, date of application 14.09.2020)

A significant contribution to the improvement of regulatory acts was made by the action
plan «Transformation of the business climate» [1]. In accordance with this action plan and the
passport of the project «Improving the function of state supervision of the EMERCOM of Russia
within the framework of the implementation of the priority program» Reform of control and
supervisory activities, amendments to the Rules of the fire regime in the Russian Federation were
prepared [2-4].

The risk-oriented approach to the activities of the State Fire Supervision, eliminating
continuous inspections, divided business entities into six categories, taking into account risk, made
it possible to focus the attention of the supervisory authorities on objects of medium and high risk
categories, removing low risk objects from the list of inspections.
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At the present stage, objects of extremely high, high and significant risk, such as institutions
of health and education, social sphere and cultural heritage, as well as hazardous production and

critical objects and others, amount to 325 000 objects.

It is worth noting that in the future, planned inspections will be carried out more often, objects will be assigned
to various risk categories in a different way, new rules will appear to increase and decrease the risk category, since the
Regulation on Federal State Fire Supervision has been amended by the Decree of <unk> Ne 1303 «On Amending Some
Acts of the Government of the Russian Federation» (Decree of the Government of the Russian Federation dated <unk>
No 290 (ed. From <unk> «On Federal State Fire Supervisiony (together with the «Regulation on Federal State Fire
Supervision»). EMERCOM of Russia should develop and submit to the Government new criteria for assigning objects
to a certain risk category by December 2020.

Medium and moderate risk objects today amount to more than 1 million 600 thousand
objects.

In 2019, more than 730 thousand objects fell into the low risk category, in respect of which
modern legislation allowed not to conduct scheduled inspections (in 2018 — more than 700 thousand
objects).

In 2019, 2 855 055 objects of supervision were registered, in 2018 — 2 278 677 objects
of supervision [5].

The statistics concluded that 267 478 audits were conducted in 2019, representing 115,5 per
cent of the previous year (Fig. 1).

The increase in the number of unscheduled inspections for 2019 year was 2,3 %, planned — 33,3 %.

The number of inspections in relation to legal and individual entrepreneurs was significantly
increased in 2018. This is due to the order of the Government of the Russian Federation «On conducting
unscheduled field inspections of compliance with fire safety requirements in shopping and
entertainment centers, large cinemas and other facilities with a mass stay of people» [6].
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Fig. 1. Number of inspections of supervision facilities for 2018 and 2019

It should be emphasized that if in 2018, taking into account the increase in unscheduled
inspections, one fire inspector on average carried out 24 inspections, then in 2019 — 27 inspections,
which is 111 %.

Thorough inspections of economic objects of supervision revealed 1121021 violations
of fire safety requirements, which is 112,4 % of the same period last year.

On average, one employee of the State Fire Supervision found 112 offenses (in 2018 — 106),
increasing the detection rate of violations by 5,3 %.

In 2019, 193 042 cases of administrative offenses in the field of fire safety were instituted,
which amounted to 110,9% of 2018 (Fig. 2). In relation to individuals, the number
of administrative cases initiated amounted to 109,3 %, in relation to legal entities — 115,6 %.
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Fig. 2. Number of initiated cases of administrative offences in the field of fire safety

Penalties and warnings were imposed on violators in order to prevent violations in the field
of fire safety.

Administrative liability in the form of fines and warnings in 2019 was imposed on 161 072
individuals and legal entities, which amounted to 98,5% of the data of the previous 2018 (Fig. 3).

The penalties imposed by fire inspectors in 2018 amounted to 975 591 thousand rubles, and:

— the 1st half of 2018, the amount of administrative fines imposed amounted to 449 143
thousand rubles,

—in the 2nd half of the year 526 448 thousand rubles.

Penalties imposed by fire inspectors in 2019 amounted to 1 billion 119 million 647 thousand
rubles.

Considering administrative penalties in the form of warnings imposed by fire inspectors,
it should be noted that in 2018 fire inspectors appointed 105 311.:

— in the 1st half of the year 60 708 warnings,

— in the 2nd half of the year 44 603 warnings.

In 2019, in relation to legal entities and individuals, administrative liability in the form
of a warning was imposed on 98 905 persons (93,9 % for the same period last year).
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Fig. 3. Number of persons brought to administrative responsibility by State Fire Supervision officers
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Fines recovered (48 978) in the period of 2019 amounted to 799 409 thousand rubles, while
in 2018 (46 978) — 1 080 703 thousand rubles.

If in 2018 the number of executed fines from those appointed was 81 %, then in 2019 the
percentage is slightly lower and amounted to 78,8 %.

At the present stage, the system of evaluation of the activities of the State Fire Supervision
continues to be improved. One of the main tasks of this system is to increase the effectiveness and
efficiency of the activities of the State Fire Supervision based on law enforcement practice. From the
above statistics, it can be seen that the preventive work and monitoring activities of the State Fire
Supervision are becoming more effective and productive every year, which is undoubtedly facilitated
by the use of a risk-oriented approach when conducting inspections.
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AUTOMATIC FIRE EXTINGUISHING SYSTEMS FOR DIESEL
POWER PLANTS AND REGULATORY ASPECTS OF THEIR
APPLICATION

S.V. Alexandrov; S.A. Kondratiev; A.V.Melezhik.
Military Institute (engineering and technical) Military Academy of logistics
named after General of the army A.V. Khrulev

The article considers the fire hazard of diesel power plants. A statistical analysis of the causes
of accidents at DES is given. Features of application of various automatic fire extinguishing systems for
protection of diesel power plants are considered. Contradictions in the normative documents regulating the
necessity of their application are considered.

Kmioueswvie crosa: automatic fire extinguishing systems, diesel power plants, diesel fuel, fire safety

In the modern world, diesel power plants are widely used in many branches of human life,
including in the military industry. Being highly demanded by the Ministry of defense of the Russian
Federation, diesel power plants (DES) are widely used as backup power sources, as well as as the
main Autonomous power sources where there are no other alternatives. This is especially relevant
in the light of the development Strategy of the Arctic zone of the Russian Federation [1], where the
only guaranteed source of power supply is DES. For decentralized power supply facilities located
in remote regions of the Far North and Far East, sometimes only DES that are additionally equipped
with a comprehensive heat recovery system (SCUT) can provide heat supply to consumers
in accordance with the load schedule [2].

Modern DES are characterized by practicality and ease of operation. The operating time
before major repairs of diesel generators installed at base des is 40,000 or more hours. At the same
time, diesel generators can operate in the temperature range from -60 to +60 degrees Celsius. The
use of modern microcontroller control systems allows you to organize remote monitoring of the
installation and transfer the main parameters of the state of the heat and mechanical and electrical
parts to the operator's console or to the data processing center.

In addition to the use of diesel generators with heat recovery systems, they can be used
as part of diesel heat power plants (DTES), as well as as part of combined power plants with
various heat recovery boilers to generate heat and improve the quality of internal heating processes
of the boilers themselves [3, 4].

Despite the obvious advantages of DES, there are a number of disadvantages of the main
one, which is an increased fire hazard. This is especially important when using diesel generators
in conjunction with a SCUT or as part of a DIESEL power plant.

The fire hazard of DES is primarily due to high energy saturation and the presence
of a significant fire load. This combination, as a rule, leads to rapid dynamics of fire development
already at its initial stage.

Continuous operation of the DES is impossible without a supply of diesel fuel and oil,
significant amounts of which can be stored in the engine room in the supply tanks or in the frame
tank (in container DES). As you know, these liquids are combustible and are a fire hazard.
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Therefore, regulatory documents prohibit the storage of diesel fuel in the engine room with a total
volume of more than 1,0 m?, and the storage of oil with a volume of more than 2,0 m®.

Analysis of the causes of accidents related to the release of oil and fuel in power plants
shows that they are based on:

— failure of connections — 56 % (incorrect installation, wear of gaskets — 50 %, destruction
or weakening due to vibration — 6 %;)

— operator errors — 30 %;

—accidents of electrical components — 6 %.

It should be noted that 72 % of the total number of accidents occurred in the engine room [5].

Due to the increased fire hazard and the potential for fire, a special role in the design,
installation and operation of DES is attached to compliance with the rules and requirements of fire
safety [6, 7].

{

e

Fig. 1. Fire at the DES. The Village Nelkan, 25.12.2016

There is no doubt that compliance with the rules and regulations increases the level
of protection of the object of protection, but it is impossible to completely exclude the possibility
of a fire. As mentioned above, when a fire occurs at a DES, it is possible that the fire may develop
intensively at the initial stage of its development. In this situation, the most effective way
to extinguish the fire is to quickly supply the extinguishing agent with the maximum consumption.
Automatic fire extinguishing systems (Dale AUPT) can provide this mode of extinguishing.

Manufacturers of modern fire protection systems offer various solutions that can be used
to protect DES. In principle, any type of existing AUPT can be used for these purposes.

Water — based fire extinguishing systems for hardware execution are now presented in two
types- aggregate and modular. The decision on which type of installation to choose must be made
separately in each specific situation. Based on the specifics of the operation of DES, modular
systems are most optimal for them. For obvious reasons, installations with thinly sprayed water
(hereinafter referred to as TRV) can be used to protect diesel power plants. Manufacturers of these
installations claim that they are designed for surface local extinguishing of fires of class A, B,
as well as electrical equipment with a voltage of up to 1 thousand V.

Today, the main, and quite significant, drawback of modular TRV systems is the limited
temperature conditions of their operation. In addition, oil reserves may be stored on the protected object.

Unlike water-based systems, gas fire extinguishing systems do not create an environment
that can lead to corrosion on machines and mechanisms after their use (with the exception
of refrigerating systems) and can be used in a wide temperature range. The use of gas compositions
as a fire extinguishing agent ensures high fire extinguishing efficiency of fire extinguishing systems.

However, gas fire extinguishing systems have not been solved. One of their weak points
is the high cost. Therefore, if we talk about individual rooms, the installation of gas fire
extinguishing is not a rational option. This fact is relevant for the construction of basic DES
in remote areas, where the unit cost of capital construction is significantly higher and the
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construction of additional premises is an unacceptable luxury. If we consider container-type DES, the
use of gas fire extinguishing systems is impossible due to the lack of space in the container volume.

In view of the above, designers and manufacturers of DES are much more likely to opt for
powder fire extinguishing systems. It is easy to explain — powder fire extinguishing has a number
of serious advantages. Powder fire extinguishing systems, especially modular ones, are available,
have a long shelf life (5-10 years) of powder composition [8-13], simplicity of design and
installation, small dimensions of modules, which is especially important when installed
in container-type DES, and a wide temperature range of powder application — from — 50 deg. C to + 50 deg.
C at humidity up to 98 %. The use of powder fire extinguishing systems does not require sealing the
room when extinguishing.

Fig. 2. Powder fire extinguishing module

The disadvantages of powder AUPT include the following cases.

— Possible damage to equipment. Powder formulations can lead to damage to electronics and
industrial machinery, as they are chemically active substances.

— Low efficiency in extinguishing fires of substances with a porous surface or capable
of burning without air flow. In such cases, powder fire extinguishing only creates additional
problems to eliminate the fire.

— Significant operating costs when systems are triggered. In any case, damage to equipment
and material values will be caused both in case of a false alarm and when extinguishing a fire using
fire extinguishing powder formulations.

One of the most promising areas today is the use of aerosol systems. Aerosol fire
extinguishing systems can be equipped with diesel generator sets, communications equipment,
cable tunnels, server installations, engine rooms of ships, tankers, electrical distribution facilities,
mobile communication stations, railway and wheeled transport.

The advantage of aerosol is the way surround fire, when the whole volume of the protected
premises creates an environment that does not support combustion. Unlike gas systems, aerosol
is several orders of magnitude cheaper economically. Unlike powder systems, aerosol does not have
a harmful effect on process equipment. As is known, the system based on GORENJE is based
on the process of inhibiting fire-extinguishing fine particles (aerosol) chain reactions in the zone
of flame combustion. When the generator starts working, the aerosol fills the entire volume of the
protected room. After the end of the Goa operation, the aerosol is suspended for 40-50 minutes,
maintaining a fire-extinguishing concentration that EXCLUDES re-ignition. And what is very
important — the aerosol does not lead to a decrease in the oxygen concentration in the room (on the
object). The oxygen content in the room does not change, and the Gorenje stops.

Currently, new systems based on fire extinguishing aerosol (GOA) generators have been
developed and continue to be developed in accordance with new customer requirements.

Systems based on fire extinguishing aerosol generators have a number of significant
advantages: low cost of equipment, easy installation and minimal operating costs. They provide
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localization and elimination of fires (class Al, A2, B, E) of highly flammable and combustible
liquids, solid combustible materials, electrical equipment, including under voltage up to 40 kV,
in closed rooms and conditionally sealed.

Components of Russian manufacturers are used in the production of products. Today, there
are several companies on the Russian market that develop systems based on GOA. One of the
leading places among them is occupied by JSC «NPG Granit-Salamandra» and GC «Epotos».

When developing design documentation, operating and maintaining automatic fire
extinguishing systems for DES, you may encounter a number of features. First of all, this applies
to the establishment of a functional fire hazard class. DES can be installed inside buildings and
structures, or located independently, outside of structures. If they are located in a structure, then the
standards for buildings of class F. 5 should apply to it. if the DES is located independently, it should
be considered as a separate product or production equipment.

In addition, despite the obvious advantages of automatic fire extinguishing systems,
regulatory documents allow us to interpret instructions on their installation in two ways. And design
organizations are adept at exploiting these loopholes in order to reduce the final cost at the expense
of security.

So SP 5.13130.2009 (table A3, item 11) says that automatic fire extinguishing installations
are mandatory for use in rooms with generators driven by engines running on liquid fuel, regardless
of their area. This item in the table applies to production facilities. According To the rules of safe
operation and labor protection for oil refineries (PBE NP-2001), production premises include
premises where the main and auxiliary equipment involved in the technological scheme
of production and premises are located, and from which the technological process is controlled.
Based on this, the customer/designer does not install the AUPP in the DES premises.

When trying to indicate that the DES is involved in the technological process, the customer
refers to the fact that the technological process involves the constant or shift presence of personnel
in the production room.

According to the Federal law of 30.12.2009 N 384-FZ (ed. from 02.07.2013) «Technical
regulations on the safety of buildings and structures», premises with permanent residence of people
can include premises in which the stay of people is provided for continuously for two or more hours.

Since the automation of modern DES allows maintenance-free operation of up to 240 hours
or more, the constant presence of maintenance personnel is not required, which means that the room
is not a production facility and the installation of AUPP is not required.

At the same time, item 5 of table A. 4 of Appendix A of the code of rules
of SP 5.13130.2009 requires the installation of automatic fire extinguishing and alarm systems
regardless of the area of the premises of power plants and units with diesel and gasoline — electric
units, but only test stations mounted on cars and trailers.

Instructions for the design of fire protection of power plants RD 153-34.0-49.101-2003,
entered into force on September 1, 2003 requires the installation of automatic volumetric gas fire
extinguishing systems in containers with gas turbines (clause 7.6), and the installation of powder
fire extinguishing modules at DES only recommends (clause 12.1.4).

Fires at power engineering facilities are traditionally among the most complex. First of all,
we are talking about possible consequences. Loss of life, damage to expensive equipment, and
disruption of the power supply to important state facilities, resulting in non — fulfillment of combat
tasks-these are just a few of the consequences that neglect of fire safety entails. In view of the
above, it is necessary not only to introduce high-tech fire extinguishing systems to energy facilities,
but also to review the current regulations governing their use.
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APPLICATION OF X-RAY INTROSCOPY IN THE EXPERT
STUDY OF HEATING ELEMENTS AFTER A FIRE

A.V. Mokryak.
Saint-Petersburg University of State Fire Service of EMERCOM of Russia

Abstract: as a result of emergency operation, ten (tubular electric heater) often cause a fire. This
article provides examples of practical application of x-ray introscopy in the expert study of Heating elements
after a fire.

Keywords: forensic fire and technical expertise, x-ray diagnostics, object transmission, tubular
electric heater (teh)

In the fire and technical expertise, the expert is asked to determine the cause of the fire.
Expert research of objects removed from the fire site is one of the main tasks for solving the issues
raised. It is known that electrical equipment and, in particular, electric heating devices, pose
a special fire hazard. Data analysis showed that more than 21 % of all fires related to electrical
equipment are caused by fires with household heating elements. Short-circuit, overload, high
transient resistance, operation of the appliance in conditions not provided for by the design — all this
can lead to an emergency mode of operation.

The purpose of this article is to search for the destroyed section of the spiral of tubular
heating elements (ten) using the KRP-01 Saturn x-ray transmission system.

To achieve this goal, it was necessary to solve the following tasks:

— select objects for research;

—to carry out modeling of emergency fire-dangerous mode of operation of Heating elements
on the electrical stand;

— using the transmission unit KRP-01 «Saturny» to obtain x-ray images and determine the
location of the heating coil rupture of the Heating element.

The objects of research are selected Heating elements of various heating devices, which are
most often removed from fire sites. Table 1 shows the objects that were selected for the experiment [1-2].
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Table 1. Heating elements selected for the experiment

Heating device Configuration The heated Material
9 9 environment of the tubular shell

1 Electric cooker (] 2 Air Stainless steel
L 7

2 Electric kettle Water Nickel-plated

copper

3 Electric kettle Water Brass

4 Heating boiler Water Stainless steel

5 Heating boiler Water Brass
[

6 Water-heater \ Water Carbon steel

Mt

Simulation of emergency operation of heating Elements was carried out on a special
electrical stand. Emergency operation Of water cooling Heaters consists in the absence of a heated
environment, and air cooling heaters — in uncontrolled constant heating (as a rule, this occurs when
the thermostat fails).

The output contacts of the Heaters, which were outdoors at room temperature, were supplied
with a voltage of 220 V. During this mode of operation, the heating coil either heated
up uncontrollably and either burned out, or closed to the tubular shell of the Heating element and
an arc process occurred, which stopped when the contact was broken.

Further, the samples obtained in this way were placed without preliminary preparation in the
chamber of the transmission x-ray installation KRP-01 «Saturn» for further research. All samples
were taken at the following voltage and current values: U = 100 kV, I = 1 pa. After x-ray shooting,
the obtained images were additionally processed using the «PhotLux» computer program
to improve image quality and determine the location of the destroyed section of the heating coil [3].

After finding the place of the spiral break, the tubular shell of the Heating element was
opened with a hacksaw on a metal section 2-3 cm long. Next, the color of the periclase in the zone
of destruction of the spiral was visually determined.

Darkening of the periclase, namely, if the pericase has a gray, dark gray or black color,
indicates that there was an uncontrolled heating of the heating element, i.e. an emergency mode
of operation. If no such darkening is detected, it is not possible to draw a definite conclusion about
the operating mode of the Heating element.
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X-ray Images of heating elements operating in emergency mode are shown in figures 1-10.
Separate heating Elements (NeNe 2, 3, 5, 6) they were taken from two different angles, since their
complex spatial configuration did not allow the entire structure of the heating coil to be observed.

a) A photo Heating element b) Heating element's x-ray

c) Processed x-ray image of the Heating element

Fig.1. Heating element of a household electric stove (object # 1)
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a) A photo Heating element b) Heating element's x-ray

place of the spiral ¥ —
break ~ 7 . WAL,

.........
A .

c) Processed x-ray image of the Heating element

Fig. 2. Electric kettle heating element (object # 2)

a) Heating element’s x-ray b) Processed x-ray image of the Heating element

Fig. 3. A different angle of the electric kettle heating element shown in figure 2 (object # 2)
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a) A photo Heating element b) Heating element’s x-ray

place of the spiral
break

Fig. 4. Electric kettle heating element (object # 3)

a) Heating element's x-ray b) Processed x-ray image of the Heating element
Fig. 5. A different angle of The electric kettle heating element shown in figure 4 (object # 3)
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b) Heating element’s x-ray /

place of the spiral - o
]
\ -

¢) Close-up of the Heating element section
Fig. 6. Boiler fuel tank (object # 4)

a) A photo Heating element

b) Heating element's x-ray

¢) Processed x-ray image of the Heating element
Fig. 7. Heating element of the water heater (object # 5)
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a) Heating element's x-ray

/]
b) Processed x-ray image of lée Heating element

place of the spiral PR S

s
NN

¢) Close-up of the Heating element section

Fig. 8. A different view of the Heater heater shown in figure 6 (object # 5)
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a) A photo Heating element

b) Heating element’s x-ray

¢) Processed x-ray image of the Heating element

Fig. 9. Electric boiler heating element (object # 6)

a) Heating element’s x-ray

b) Processed x-ray image of the Heating element

Fig.10. A different angle of The electric boiler heating element shown in figure 9 (object # 6)
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b) Black periclase

c¢) Grey periclase d) Fused black periclase

Fig. 11. Color change of periclase observed after opening the tubular shell at the site
of destruction of the spiral

During the study of Heating elements Ne 1-5, the place of the spiral break was found. This
was done only after computer processing of x-ray images. In The heating element Ne 6, the spiral
was practically not visible, especially on the turn section.

Further opening and examination of the tubular shell of the Heating elements in the zone
of destruction of the spiral showed that there is a change in the color of the periclase in this area
(fig. 11). Various Heating elements had periclase of different color shades: gray, light gray, black.
Probably, the color of the periclase depends on the power of the arc discharge that occurs during the
emergency operation of the Heating element.

Based on the results of the conducted research, it can be concluded that with the help
of transmission radioscopy, it is possible to study a ten with a body made of any material — brass,
copper, carbon steel, stainless steel. Aluminum is not included in this list because there is no need
to «see through» it — the aluminum shell of the Heating element is almost completely destroyed
during the fire, opening access to the periclase. The main role in obtaining a clear image of the
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spiral is played not by the material from which the tubular shell of the Heating element is made and
its thickness, but by the diameter of the spiral. The thin spiral, as was the case with the electric
boiler, was almost invisible on the x-ray image, despite additional computer processing of the
photo.

To identify the place of destruction of the heating coil of Heating elements, a transmission
installation KRP-01 «Saturn» can be used, but there are restrictions on the use of an X-ray
installation. The first has to do with the configuration of heating element, tubular shell of non-
planar heating elements superimposed on itself projected on the x-ray image and complicates its
analysis. The second restriction is imposed by the thin spiral of some heating elements, which
is almost Impossible to identify in the image, and even more so to determine the place of its break [4].

It should also be noted that x-ray introscopy is a non-destructive method of research,
however, after it is carried out, it is necessary to partially open the case of the Heating element.

References

1 Umansky Ya.S. crystallography, radiography and electron microscopy. M.: Metallurgy,
1982. 632 p.

2 Cheshko 1.D., Plotnikov V.G. Analysis of expert versions of fire occurrence. In 2 books.
Spbf fgbu VNIIPO EMERCOM of Russia, Book 2. SPb.: 2012. 364 p.

3 Gorelik S.S., Skakov Yu.A., Rastorguev L.N. Radiographic and electron-optical analysis:
textbook. The manual for high schools. 4th ed., add. and pererab. M.: MISIS, 2002. 360 p.

4. Non-destructive testing: reference book. In 8 t. T. 1. In 2 kn. Kn. 2. Radiation control /
F.R. Sosnin; under the General ed. of V.V. Klyuev. M.: Mashinostroenie, 2006. P. 324-560.

79



LIFE SAFETY

621.1.013

SIMULATE THE PROCESS OF THE GAS MEDIUM
PARAMETERS CHANGING DURING THE HOUSE FIRE
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This article presents the problem of simulate the process of the gas medium parameters changing
during the house fire. The process of gas medium parameters changing to realize in form the mathematical
model and computing program.
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In the event of a fire in a room, the composition and parameters of the gaseous medium
filling the room change. If a room has windows and doors that connect it to the outside atmosphere,
then the gaseous environment of such a room can be considered as an open thermodynamic system.
In the course of a fire, energy is exchanged with the external environment, which leads to a change
in the state parameters of such a thermodynamic system. A diagram of a fire in a room is shown
in Fig. 1:

Fig. 1. Scheme of a fire in the room

Figure 1 shows: 1 — walls of the room, 2 — openings of the room, 3 — ignition center,
V — free volume of the room, y — burnout rate of combustible material, Gy and Ty — flow rate and
temperature of incoming air, Gg and T — flow rate and temperature flue gases.

The main thermodynamic parameters of the state of the gaseous medium in the room can be
described by the Clapeyron equation [1]:

P*V = m*Rgm*T,

where P — is the total pressure yof the gas mixture in the room, V — is the volume of the mixture,
m — is the mass of the gas, R¢m _ is the gas constant of a gas mixture, T — is the temperature of the
gas mixture.

Universal gas constant R = 8314 [J/kg/K]. The gas constant of a particular gas is equal to:
Re = R/, where p is the molecular weight of the gas.

For a gas mixture Rem = R/Z (r*W), r; = V;/V — is the volume fraction of the j-th component
of the gas mixture, p;_ is the molecular weight of the j-th component of the gas mixture.
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For the main components of the gas mixture during a fire, the gas constants are given in the table:

Gas mixture component Air 0, CO, CO H,O
Gas constant, Rg [J/(kg*K)] 287,15 259,7 189,15 296,9 | 461,7
Molecular mass, p. 29 32 44 28 18

The main average volumetric parameters of the state of the gaseous medium during a fire
in a room are the average volumetric pressure Py, average volumetric temperature T, average
volumetric density pm, and average concentrations of the main components O,, CO,, CO and H,O
(water vapor) of the gas mixture.

The average volumetric pressure can be determined by the formula [1]:

Pm = (1/V) [ PdV.

If the mass of the gas in the room is m, then the density p, = m/V.
There is a simple relationship between the average volume parameters [1]:

Tm = Pm / (Rcm*pm).

The fire equations describe the change in the volume-average parameters of the state of the
gaseous medium during a fire in a room, depending on time. These equations are based on the laws
of conservation of mass and conservation of energy.

Consider the mass conservation equation. If the air flow rate is Gy, the gas flow rate is Gg,
and the rate of transition of the combustible material to the gaseous state (burnout rate) is v, then
the mass conservation equation will have the form [1]:

d(pm*V)/dt = Gy + y — Gg,
where t — time.

At V = const, three modes of fire development in the room can be distinguished [1]. Fire
development modes are shown in Fig. 2:

e

I

0

Fig. 2. Modes of fire development in the room

The first mode is characterized by an increase in the room temperature and a decrease in the
density of the gaseous medium. In this mode, it follows from the mass conservation equation [1]:
dpm/dt <0 and Gy + y <Gg — the flow rate of gases leaving through the openings is greater than the
flow rate of incoming air together with gaseous combustion products.

In the second mode, there is a slight change in the density and temperature in the room [1]:
dpm/dt =~ 0 and Gy + y ~ Gg.

In the third mode dp,/dt> 0 and Gy+y > Gg — there is an increase in the density of the
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gaseous medium and a decrease in the temperature in the room, while the flow rate of gases leaving
through the openings is less than the flow rate of incoming air together with gaseous combustion
products [ 1].

When numerically solving the differential equations of fire, the following dimensionless
variables are usually used [1]:

B= pm/pmo, 0 = T/ Timo, T = (Pm—Pmo)/Pmo,

where pmo [kg/m®], Tmo [K], Pmo [Pa] — average volumetric thermodynamic parameters of the
environment in the room before the fire.
The equation of conservation of mass in dimensionless form can have the following form [1]:

dB/d’EB =ywtv-—ve

where 15 = t*(Go/(p*V)), yv = G/ Go, y6 = Ga/ Go, v = YIGo, Go — the flow rate of the gaseous
medium through the opening in the room.
The flow rate Go can be determined by the formula [1]:

Go = E*h*pmo *V(2*h*g),
where & — is the flow rate of the opening (usually £=0,8), h=H/2 — half the height of the room,
g — gravitational acceleration.
Consider the energy conservation equation. For an open thermodynamic system, which

IS a gaseous environment in a room, the kinetic energy is negligible compared to the internal
energy. The internal energy of gas in a room can be determined by the formula [1]:

U = JCv*p*Tdy,

where Cy and p — are the heat capacity and density of the gas.
It is known that p*T = P/R and Cy/R = 1/(k — 1), where k= C\/Cp — is the adiabatic
exponent. Then the internal energy is equal to:

U = J(1/(k — 1))*P dV.

A change in the internal energy is caused by the supply of heat during the combustion Qg,
heat removal through the walls of the room Qst and mass transfer with the environment Qumo:

Qr=y*n*Qdr; Qst=Qwdr; Qmo = (Gv * iv+ y*i, — Gg*ig) dr.
Here n — is the combustion efficiency, iy and ig — are the enthalpies of air and gases, iy is the

enthalpy of gaseous combustion products.
Using the first law of thermodynamics, we can obtain the equation of fire energy [1]:

1/(K — 1))*d(Pr*V)/dt =y*n*Q — Qu+(Gv*iv + y¥ip-Ga*ic).

Initial conditions are the parameters of the state of the gaseous environment in the room
before the fire:

Tm=Tmo; Pm=Pmo, Pm = Pmo-

Here, the index «o» marks the values related to the parameters of the state of the gas
environment before the fire.
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Fig. 3 shows the values of dimensionless quantities of gas consumption y¢ = G/Go and air
vv = Gv/Go In case of fire in a room measuring 6*6*3 meters with two openings (window and door)
[1]. Consumption Go = 10 [kg/s].

DIMENSIONLESS GAS AND AIR CONSUMPTION
0,16

0,14 -
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P
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0,02 v/

0 8 16 24 32 40 48 56 64 72 80 88 96

TIME

Fig. 3. Dependence of dimensionless quantities of gas flow rate ys and air y,, on dimensionless
time 15 = ™*Go/(p*V).

The fire equations (equations of conservation of mass and energy) include the quantities Gy,
Ge, v and Qw. The values of Gy and Gg depend on the size of the openings in the room and the
parameters of the gas environment. The value of the burn-up rate y depends on a large number
of factors and is determined by empirical formulas. The Qw value is determined by the intensity
of heat transfer between the gas medium and the walls of the room.

Fig. 4 shows the values of the dimensionless value of the burnup rate v = y/Go
of combustion products in the room [1].

DIMENSIONLESS BURNOUT RATE
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Fig. 4. Dependence of the dimensionless value of the rate of combustion products y
on the dimensionless time tg = T™*Go/(p*V).
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Modeling the process of changing parameters

The differential equation (DE), which simulates the process of changing the dimensionless
average volumetric density of the gaseous medium in the room, has the following form [1]:

dp/dtg =yv + y —76.
This is the equation of conservation of mass (material balance) during a fire in a room.
Fig. 5 shows the values of the right side of the DE: dimensionless quantities yv+y—yc.
Dimensionless time is plotted along the horizontal axis tg = t™*Go/(p*V).

THE FIRST PART OF DU: Gv+Psi-Gg
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0,0040 || -
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Fig. 5. Dependence of the sum of dimensionless values of gas flow rates yr, air yg and burnup rate y
on dimensionless time 15 = T™*Go/(p*V)

The time dependence of the right side of the DE can be approximated by a polynomial of the form:
F (t8) = A+ B*tg + C*15° + D*15°,

where A, B, C, D — are the coefficients of the polynomial. In the figure, the approximation curve is
highlighted in blue.
The initial conditions for differential equations (DE) of fire are as follows [1]: B.==1; 0.=0=1; m.==0.
To solve the DE, a computer program was used that implements a numerical method for
solving ordinary DE [2].

Fig. 6. Window of the computer program for solving the control system

84



As such a method can be used explicit methods of Euler (broken lines) and Euler-Cauchy,
implicit methods of trapezoids and Simpson, multi-step Milne method, as well as Runge-Kutta
methods. The window of the console program used to solve the remote control is shown in Fig. 6.

The block diagram of the computer program is shown in Fig. 7:

Enter v.h.a.b
X=a

i 1

Output values
XY

l

Calculation of Y:
Y =Y + h*F(X, Y)

v

Go to the next node
X=X+h

Yes

Results of calculation

Fig. 7. Block diagram of a computer program for solving DU

Dimensionless quantities describing the average volumetric thermodynamic parameters
of the gas environment in the room and included in the differential equations of fire are related by
the following relationship [1]: 6 = (x + 1)/p.

Thus, knowing the nature of the change in the dimensionless average volumetric density
B = pm/pmo and taking m ~ O (the change in the pressure of the gaseous medium in the room is not
taken into account), it is possible to determine the nature of the change in the dimensionless average
volumetric temperature in the room 6 = T/ Tmo.

As a result of solving the DE, the dependence (integral curve) = f(tg) was obtained, shown
in Fig. 8:
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Dimensionless density of the gas medium
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Fig. 8. Dependence (integral curve) of the dimensionless average volume density 3 = f(tg) on the
dimensionless time tg = T™*Go/(p*V)

The dependence of the dimensionless average volumetric temperature of the gaseous
medium during a fire in the room 6 = f(tg) on the dimensionless time 1tz = ™ Go/(p*V) Is shown in Fig. 9:
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Fig. 9. Dependence of the dimensionless average volumetric temperature in the room 0= f(tg)
on the dimensionless time tg = T™*Go/(p*V)

As one would expect, in the event of a fire in the room, there is a significant increase
(by two and a half times) in the temperature of the gaseous medium without taking into account the
increase in pressure (in Fig. 9, the red curve). The increase in pressure of the gas environment
during a fire in a room can reach 20 % of the pressure before the fire. In this case, the temperature
of the gaseous medium can increase almost threefold (in Fig.9, the blue curve).

Conclusion

Computer modeling of the process of changing the parameters of the gaseous medium
during a fire in the room is carried out by solving the differential equation describing the material
balance of the gaseous medium. Calculations showed a significant change in the dimensionless
density and temperature of the gaseous medium during a fire in a room with two open openings
(window and door), which is considered as an open thermodynamic system.

86



References

1. Koshmarov Yu.A. Heat engineering. M.: ITs «Akademknigay, 2007.

2. Panteleev A.V., Yakimova A.S., Bosov A.V. Ordinary differential equations in examples
and problems. M: Higher School, 2001.

614.841.2.001.2

CAUSES AND CONSEQUENCES OF FIRES THAT OCCURRED
IN PLACES WITH A LARGE NUMBER OF PEOPLE.

A.V. Mokryak.
Saint-Petersburg university of State fire service of EMERCOM of Russia

Each object with A mass stay of people should have a fire safety system, the main goals of which are
fire prevention, safety of people and protection of property in case of fire. At the same time, fires at objects
with a mass presence of people have a wide public response. This article provides examples of various fires
in places with a mass presence of people, resulting from careless handling of fire, non-compliance with the
rules of operation of electrical appliances, arson.

Keywords: fire, fire safety, escape routes, investigation of the cause of the fire, non-compliance with
fire safety rules, places with a mass stay of people, evacuation process

Fires take lives, cause injuries, destroy a large number of buildings and structures, and cause
huge damage. When a fire cuts off the power supply and many in the dark, very often there
is a panic, which leads to a stampede during evacuation. Factors that contribute to the death
of people during a fire include such phenomena as blocked escape routes, the use of materials in the
construction of public buildings, equipment and furniture that emit particularly dangerous
substances during a fire. If the escape passageway is littered with a large number of items, they can
catch fire and block the path [1] .

Let's look at several fires that occurred in different countries, at different times, but all these
fires combine violations that caused the death of people.

A fire that occurred in 1998. at a disco in Gothenburg, Sweden, which claimed the lives
of 63 people. Many unfavorable circumstances coincided, which led to the death of people. The fire
broke out on the landing, on one of the escape routes, as a result of the fire of chairs piled on top
of each other. Flames from the landing ignited the floor covering inside the disco.

The lack of door closers was also key. The door to the disco was opened at the wrong time.
When the doors are open at the top and bottom parts of the staircases there were ideal conditions for
the spread of combustion. The Gorenje Gorenje (fresh air) entered through the lower door,
contributing to the combustion, and the combustion products flowed out through the upper door.
The landing can be compared to a large stove with a chimney in a disco.

The concentration of smoke accumulated in the disco room and after about five minutes
it became so toxic that it significantly affected the ability of people to evacuate, and after a few
more minutes, the concentration of smoke was fatal [2, 3].

Photo 1 shows a photo from the scene of the fire taken 15 minutes after the door to the
stairwell was left open. The floor and all combustible materials in the disco and cafe area are on fire
by this time.
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Photo 1. Photo from the scene of a fire at a disco in Gothenburg, Sweden

During the investigation, an ignition experiment was conducted. The main type of furniture
in the stairwell consisted of folded chairs, with wooden frames and upholstered seats and backs.
The coating was made of PVC material. The chairs were stacked and represented a large amount
of fire load in a confined space. [4]

Photo 2 shows an attempt to light chairs with a cigarette and a small flame, such as a match

or lighter.

Photo 2. Test the ignition with a cigarette

It was found that the chairs did not catch fire from such small sources of ignition, as well as
from a propane burner. Plastic boxes made of polyethylene, which were found next to the stairwell,
on the other side, could easily ignite from a small flame and burn for a long time.

Photo 3 shows a fire with plastic boxes and intense Gorenje after 15 minutes
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Photo 3. Ignition with plastic boxes and intense Gorenje after 15 minutes

To sum up, we can say that the upholstered chairs did not catch fire when exposed to a small
source of ignition. What was needed was something like crumpled Newspapers that could burn for
a relatively long time. In addition, the chairs were burning only when they were pushed.

As a result of the investigation, it was determined that the cause of the fire was arson. The
rapid and strong spread of fire in the disco hall was influenced by the fact that the disco hall itself
had a flammable material, a suspended ceiling made of fiberglass tiles with a thin layer of paint,
concrete walls were painted, and the lower part was lined with wooden veneer. However, by far the
most decisive factors in the catastrophic spread of the fire were the presence of stacked combustible
furniture (chairs) in the stairwell and the influx of gases to the disco through two open fire doors at
the bottom and top of the escape route landing. The situation with the emergency exit was also
difficult: 400 people tried to get out through the remaining 83 cm wide exit.

Another similar fire occurred in a nightclub in the city of Santa Maria in southern Brazil
on January 27, 2013. The club consisted mainly of students from the local University. The fire
claimed the lives of 241 people. The cause of the tragedy was the improper use of pyrotechnic
fountains. A mechanical mixture of finely ground components that can burn in the air and create
various color effects is the main composition of pyrotechnic fountains [2]. Sparks from the
fireworks ignited the sound insulation located on the ceiling. As a result of the fire, acrid smoke
began to be released, which covered the entire room in three minutes. The number of victims was
increased by the fact that due to the rapid spread of fire, there was a panic, and the emergency exit
was narrow and only one. Most of the victims died because of toxic smoke caused by the
combustion of soundproof polyurethane foam.

Another fire occurred in 2015 in a nightclub in Bucharest, Romania. The fire claimed the
lives of 64 people. The fire was also caused by fireworks launched during the concert. The wooden
ceiling burst into flames, and there was a stampede on the way to the only working exit, many
suffocating in the crowd. The main reason for the death of people and the rapid spread of fire was
the lack of a fire alarm system, as well as the use of combustible materials as wall and ceiling
decoration, and the incorrect location of evacuation exits or their absence.

Fire at the Lame horse nightclub in Perm on December 5, 2009. It became resonant for
Russia. In the clubhouse, despite the fact that it was designed for 50 seats, about 250 to 300 people
gathered. During the fireworks presentation, which struck the ceiling of the spark led to the fire
wicker and canvas on the ceiling. The rapid spread of the fire was facilitated by the use of foam,
plastic wall decoration, and dust accumulated on the ceiling [5]. After the fire alert, visitors headed
for the exit through the foyer and a narrow corridor. Because of the fire, the power supply was cut
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off, there was no emergency lighting, and as a result, panic and stampede began. According
to eyewitnesses, one of the double doors of the club was tightly closed, and the audience did not
know about the back exit to the stage, not shown by emergency lighting. About half of the dead
died on the spot in the narrow corridor and at the doors of the main exit.

A fire at a rock concert at a West Warwick, Rhode island nightclub on February 20, 2003,
killed 100 people. During the concert, several pyrotechnic devices were launched behind the
performers, which set fire to the sound-proof foam on the ceiling. For a short time, no one realized
the gravity of the situation. However, when the fire quickly spread, panic began. Most of the
400 people who attended the concert tried to leave the club through the main entrance.

When black smoke filled the entire clubhouse, people gathered at the main exit began
to panic, which provoked a stampede. As a result, 96 people died in the smoke and flames. Most
of the bodies were found near the main entrance.

As practice shows, when investigating and determining the cause of fires in places with
a mass presence of people, the main obstacle to rescue is locked and cluttered escape routes, lack
of emergency lighting and violations of fire safety rules.

In the examples of fires discussed in the article, most people died on the way to rescue,
because of problems encountered during the evacuation, fire exits were either missing or blocked,
and the remaining ones were not enough for rescue. As a result, there was panic and stampede,
rapid spread of fire, led to smoke and as a result carbon monoxide poisoning. According
to statistics, over 70% of deaths in fires are caused by poisoning from combustion products and
asphyxia [6].Gorenje is a natural cause of death.

A huge role in the speed of fire propagation is played by building materials that were used
in the construction and decoration of the room. When Gorenje paint, plastic and many other
materials is released very acrid and toxic smoke. Their fire hazard is determined by characteristics
such as Flammability, Flammability, arcing and toxicity. Basically, people die in a fire not from the
flame itself — they suffocate with the products Gorenje.
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DIALOGUES WITH SPECIALISTS
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WEB QUEST IN POST-BINARY INDEPENDENT WORK
OF TRAINEES ON THE EXAMPLE OF DISCIPLINE
«STATE FIRE SUPERVISION»

T.A. Kuz'mina; A.E. Savenkova; A.A. Kuz'min.
Saint-Petersburg university of State fire service of EMERCOM of Russia

It is shown that in conditions of intensive distribution of remote forms of educational process
organization the main peculiarity of independent work consists in the fact that the purpose of educational
activity of the student contains, among other things, the function of self-government with its non-auditor
activity. Key characteristics of authenticating training based on the application of WebQuest technology have
been identified. Positive and negative circumstances of application of WebQuest in remote educational
process are formulated. The main stages of pedagogical design of WebQuest are defined. A collection
of related WebQuest components is generated.

Keywords: WebQuest, webinar, Internet, inter-binary period, remote access, Internet platform,
Internet technologies

An objective assessment of the modern state of the educational process in educational
institutions of the fire and technical profile determines the relevance of the search for new
directions that contribute to improving the quality of training of future specialists of the Federal Fire
Service of the State Fire Service of EMERCOM of Russia, taking into account the movement of the
Russian Federation to the information society.

A significant role is played by the improvement of the out-of-court educational work
of student cadets and students, which is aimed at intensifying independent cognitive work,
developing their intellectual potential and developing practical skills of the scientific organization
of labor.

In conditions of intensive distribution of remote forms of educational process organization,
the main peculiarity of independent work is that the purpose of learning activity of the student
contains, among other things, the function of self-government with its non-auditor activity. The
main characteristic of the student's independent work in the post-binary (from English web — web,
network, (world) web) period is essentially the complete authenticity of the essence of the goal
of his cognitive activity, which consists in solving the task of managing such activities, which
becomes the way to achieve the goal, while the independent work of a cadet or student can
be represented:

—in the form of object of independent activity of the student at which the educational task
is independently performed generally during the postvebinarny period;

—inthe form of a method of self-expression as a specific form of independent activity
to fulfill the individual task prescribed by the curriculum [1].

The study of relevant publications and the accumulated professional experience of teaching
in the educational institution of higher education of the fire and technical profile suggests that the
professional orientation of the content of the independent work of cadets and students often plays
the role of their source of educational activity, makes it possible to develop gnostic, organizational,
constructive, communicative and other professional functions.
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One of the potential solutions to this problem is a structural approach that enables learners
to organize their activities more effectively by combining and combining a variety of information
sources in new ways, building on their own creative abilities and previously developed skills
of problem thinking. This approach to organizing training is called «WebQuest» — «web
quest» (from English web - web, network, (world) web; quest - search) [2].

WebQuest As a teaching technique, it is based on modern information and communication
technologies (IT) and involves the use of limitless opportunities of the information space in order
to solve the problem of education, taking into account the increased availability of the Internet for
students. In order to provide motivation in the work on a particular topic, students, becoming
involved in modern technologies, make the best use of the potential of the Internet to obtain
information from authentic sources. In its essence, WebQuest technology refers to the methodology
of pedagogical design, which was developed by American specialists back in the 1920 s.
Pedagogical design, also called the problem method, was based on the humanistic pedagogical and
philosophical developments of John Dewey. And the actual author of the term WebQuest
is American professor Bernie Dodge from the University of San Diego [3].

The use of WebQuest technology in the webinar (from English web — web, network,
(worldwide) web) will maximize the optimization of out-of-audience independent work
in comfortable conditions of a virtual «audience», which will make it possible to remotely control
the search and communication activities of cadets and students in the post-binary period.

The learning process can be designed in such a way that conditions are formed for
stimulating the mental and intellectual development of learners by using audio and/or video
communication means. The use of a virtual training webinar, in which elements of the technology
will be used WebQuest and problem tasks with elements of the role-playing game, for the execution
of which Internet information resources are used, will maximize the optimization of out-of-audience
independent work of students.

WebQuest has the characteristics of so-called authentic learning and is defined
as «a pedagogical approach that allows students to explore, discuss and consciously build new
concepts and relationships in the context of real world problems, creating projects of practical
significance» [4].

The defining characteristics of the implementation of the principles of authentic training
in educational institutions of the fire and technical profile include:

— relevance of professional competencies formed during the training process, their
compliance with the needs of component units;

— involvement of trainees and students in research of fire safety problems;

— the interdisciplinary nature of the issues studied,

— close connection with the real problems faced by existing staff;

— unlimited information potential of educational resources that can be detected on the
Internet;

— the process of assessing the student's cognitive performance is carried out not only by the
teacher, but also by other cadets or students with the possibility of connecting external experts.

Analysis of the existing domestic and foreign experience of using IT, namely
educational WebQuest in the educational process of educational institutions of technical profile
suggests that the improvement of the efficiency of the process of formation of professional
competencies among future specialists will occur in the conditions of teachers possession of unique
capabilities of web-technologies (from the English web — web, network, (world) web) in terms
of creating copyright pedagogical applications, as well as the ability to find and competently
evaluate the possibility of using electronic educational resources already existing on the Internet.

The teacher, creating software and methodological software WebQuest and using it in the
remote educational process, gets the opportunity to:

— distribution and savings of the got experience of use of IT in remote educational process
by repeated use once the created program and methodical providing WebQuest with other teachers
of the same subject matter with the subsequent analysis of the achieved results;
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— the use of various techniques in the distance learning process, adapted to the peculiarities
of various categories of students for the purpose of personalizing the process of extracurricular
independent work of cadets and students;

— reducing the volume of educational material presented during the webinar due to the
independent implementation by cadets and students of model demonstrations provided for in the
scenario WebQuest;

— development of professional competencies of trainees and students on the basis of remote
access to personal computer (PC) as a simulator for development of necessary skills and skills;

— ensuring permanent control of the course of formation of professional competencies in the
trainees, provided by the working program of their chosen direction;

— reducing the amount of routine operations carried out by the teaching staff, thereby
increasing the temporary resource necessary to intensify individual work with students and
students;

— increasing the efficiency, control and manageability of post-binary independent work
of students and students.

The methodological basis for the application of WebQuestin the organization
of independent work in the post-binary period as an effective pedagogical technology are:

— existence the Internet as a resource of information available to each studying cadet
or student;

—the coordinating and guiding role of the teacher, manifested in the substantive and
methodological content of the task for WebQuest;

— integration of decisions in the sphere of information and communication technologies (1T)
in providing a webinar and WebQuest of the technologies applied in the organization
of independent work during the postvebinarny period;

— possible interactive interaction of all participants of the webinar at all
of WebQuest [5].

The idea of using WebQuest in organizing the independent work of cadets and students
is the ability to remotely manage their search and communication activities in the post-binary
period. However, both positive and negative circumstances of the use of WebQuest in remote
education should be taken into account (table 1).

stages

Table 1. Positive and negative circumstances of the use of WebQuest in the remote educational process

Circumstances of application of the WebQuest
Positive Negative

Possible measures to overcome them

If necessary, the WebQuest task can

The universal be presented as printed text, and

computerization of society
makes the widespread use of
PCs and network resources
available Internet

Possible dependence on
quality provided
Internet-communications

links to websites (from English web -
web, network, (world) web; site —
«placen, literally «place, segment,
part on the network») to replace with
a list of literature

The time required to find
relevant materials is
minimized

The long loading time
of the found materials
makes it impossible to use
them in the training process

Preliminary timing under conditions
of minimum loading speed

Creating Conditions for
development
creative and problematic
thinking, personal initiative

Absence of trainees
required skills
work in information
Internet environment

Participation in WebQuest
is an effective way to master IT

The interactive method is
implemented during the
discussion of its results

Discussion of results
WebQuest requires a
separate time on the next
webinar

Presentation of results
WebQuest in the form of a joint
presentation
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Dodge proposed several principles of classification of WebQuest: by duration of execution,
by subject content, by the nature of the educational task and by the type of tasks offered [2].

According to the duration of the WebQuest task, based on the specifics of the training
of future specialists, two types of tasks are interesting:

— interwebinary short-term task for WebQuest, the results of which are reported at the next
webinar, and during which the development of professional competencies, primarily related to the
use of ICT, continues;

— long-term WebQuest assignments, which are designed for significant periods of time
up to the whole semester, and which can be included as components of the course design process
or the writing of the final qualification work.

If in the first case WebQuest tasks are monoprojects, then in the second, as a rule, their
content is synthetic, and their implementation is associated with the connection of interdisciplinary
links. In both cases, the content of WebQuest tasks requires an analytical approach from cadets and
students to search for information on the Internet, and its subsequent systematization.

The main stages of the pedagogical design of WebQuest include:

— defining the goals and objectives of using WebQuest as a pedagogical technology for
organizing independent work in the inter-binary period;

— finding an idea and forming the structure of the task for WebQuest;

— development of criteria and definition of parameters for evaluation of performance of the
task for WebQuest;

— selection of form and method of realization of WebQuest in remote educational process;

— creation of the necessary software product and a set of methodological documents
in support of the WebQuest;

— the actual method of implementation WebQuest in the inter-binary period of the remote
educational process [6].

The use of WebQuest as a pedagogical technology for organizing independent work in the
inter-binary period of cadets and students involves the teacher preparing a set of related components
that underlie the sequentially implemented stages of the independent work of students.

Component 1. An introduction, the content of which aims to update the content of the task
on the WebQuest, with a clear description of the role of the participant or participants. For example:
«You are an interrogator who determines the causes of a fire at the site». Or: «You are a fire
inspector conducting a scheduled inspection of the protection object». In addition, it is desirable
to provide an overview of the entire WebQuest and a preliminary work plan of the student on the
task at the initial stage.

Component 2. The actual WebQuest job describing the end result of its execution
in the interwebinary period. The content of the task for the student and the student should arouse
personal interest in him, be professionally relevant, sufficiently understandable without additional
explanations and realistically feasible in the conditions of the educational process. The final result
of the WebQuest task should be clearly stated in the form of a list of answers to questions posed,
a technically or legally sound position, a resolution of a certain problem, the creation of a document
or a set of documents to be submitted.

Component 3. Annotated list of information resources, primarily in the form of website
addresses or hypertext links, necessary for self-execution of the task on WebQuest by cadets and
students in the inter-binary period. If technically possible, the necessary information can
be provided both on electronic media and in the form of printed text.

Component 4. Guide to the execution of the WebQuest task in the form of a step-by-step
description of the process required for the implementation of the project. It may contain guiding
questions related to the overall concept of the product being developed, the definition of the time
frame for its implementation, recommendations on the use of information sources and overcoming
possible technical difficulties in accessing Internet resources.

Component 5. Conclusion, which contains a detailed and complete description of the
procedure for presenting the final product developed during the WebQuest task, as well as a list
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of criteria by which it is supposed to evaluate the independent work of trainees in the inter-binary
period.

For example, during the application of technology WebQuest the final product of the
independent work of cadets and students in the discipline «State Fire Supervision» specialty
20.05.01 — «Fire Safety» in the inter-binary period was the submission of documents such as:
«Order on conducting a scheduled field inspection of compliance with fire safety requirementsy,
«Act on verification of compliance with fire safety requirements», «Order on elimination
of violations of fire safety requirements», «Protocol on administrative offense», «Decision
on administrative punishment»; a sample of the relevant articles of the Criminal Code of the
Russian Federation that appear in judicial practice on the criminal liability of officials for crimes
committed in the implementation of the State Fire Supervision.

Performance of a task for WebQuest assumes that students besides study of the ready given
individual task conduct including independent search of necessary materials in the Internet where,
in particular, there is relevant information on such sign resonant fires as the fire in night club Lame
Horse in Perm (date of the fire on December 5, 2009); the fire in Winter Cherry shopping mall (date
of the fire on March 25-26, 2018); the fire in the camp of Holdomi (date of the fire on July 23,
2019); the fire on a military arsenal near the village of Pugachevo in Udmurtia (date of the fire
on May 9, 2020); the fire in hospital of St. Petersburg (date of the fire on May 12, 2020); the fire
near Ust Kut (date of the fire on May 18, 2020).

The scale of the pedagogical experiment on the use of WebQuest in postvebiran independent
work did not allow assessing the statistical significance of the results obtained, however, it can
be argued with a sufficient degree of probability that the use of the proposed pedagogical
technology WebQuest allowed at least to maintain the qualitative component of the educational
process when forced to switch from full-time to distance learning.
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Ognyanov Yuri Anatol'yevich — Undergraduate of St. Petersburg University of State Fire
Service of EMERCOM of Russia (196105, Saint-Petersburg, Moskovsky pr. 149), e-mail:
ognynov.1979@mail.ru;

Savenkova Anastasia Evgen'yevna — Lecturer at the Fire Inspection Department Saint-
Petersburg University of State Fire Service of EMERCOM of Russia (196105, Saint-Petersburg,
Moskovsky pr. 149), e-mail: savenkova@igps.ru, Candidate of Sciences in Technology;

Yuntsova Olga Semenovna — Associate Professor of Fire Inspection Department Saint-
Petersburg University of State Fire Service of EMERCOM of Russia (196105, Saint-Petersburg,
Moskovsky pr. 149), e-mail: uncova@igps.ru, Candidate of Sciences in Pedagogy, Docent.

96



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, 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 rescuey.

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:

97



— 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;

— Industrial park of science and innovation;

— Center for international cooperation and information policy;

— Science and innovative technologies park.

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

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

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

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

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

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

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

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

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

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

In cooperation with the International Civil Defense Organization (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
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
gualification 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.
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Reading rooms of the library are equipped with computers with Internet access and a local network
of the university. The Electronic Library has been created and is functioning; it is integrated with
the electronic catalog.

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

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

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

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

All cadets of the university are trained in the initial training programs for rescuers and firefighters.
The training takes place on the basis of the Vytegra Training and Rescue Center, a branch of the North-West
regional search-and-rescue detachment of the EMERCOM of 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.
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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 heartsy.

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

of Russia.
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