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HAZIBOPHASA JEATEJIBHOCTD

JOCTOUHCTBA U HEAOCTATKHA
PUCK-OPUEHTUPOBAHHOI'O IOAXOIA

HPU OCYHWECTBJIEHUU I'OCYIJAPCTBEHHOI'O
IHHOKAPHOI'O HAJI30PA

X.N. 3akupbses;
0O.C. IOHuoBa, KAaHAUJAAT NMEAATOTHYECKUX HAYK, TOLEHT.
Cankr-Ilerepoypreknii yausepeurer I'TIC MUC Poccun

PaccMoTpeHb! JOCTOMHCTBA M HENOCTATKH PUCK-OPHEHTHPOBAHHOTO MOAXO0/a MPH OCYIIECTBIECHUU
TOCYJapCTBEHHOI'O TOXapHOTO Hamzopa. OOpalleHo BHUMaHWE Ha TaKHe AacleKThl, Kak: HaydHas
000CHOBaHHOCTH MOAX0/A K MPOBEICHUIO TUIAHOBBIX MTPOBEPOK TOCYAPCTBEHHBIMH CTPYKTYPAaMH, CHCTEMA
OTHECEHUS] OOBEKTOB K KaTErOPHsIM PUCKA, MPUHIIMITBI OCYIIECTBICHUS HaJ30pa, paclpeieiecHue PecypcoB.

Kniouegvie cnosa: puUCK-OpUEHTHPOBAHHBIN TOJXOMA, TOCYJApPCTBEHHBIM IOXKapHBIA HaI30p,
JIOCTOMHCTBA, HEJIOCTATKA

Onpezenenne pucK-OpUEHTUPOBAHHOTO TOIXO/a COMNIACHO (peAepabHOMY 3aKOHOIATENLCTBY [1]
CIIEYIOIIEE: Memo0 Op2aHUu3ayuu U OCYWecmeaiieHus 20Cy0apCmeeHH020 KOHmMpos (Had3opa), npu
KOMOpoOM 6blO0p UHMEHCUBHOCU ((hOpMbL, NPOOOINCUMETbHOCMU, NEPUOOUYHOCMU) NPOBEOeHUs.
MEPONPUAMULL N0 KOHMPOIIO U NPOPUIAKMUKE HAPYUWEHUL 00A3AMeNbHbIX MPeb0B8aAHULL NOHCAPHOU
bezonacHocmu onpeoensiemcs omueceHuem O0esmelbHOCMU IPUOUYECKo20 TUYd, UHOUBUOYATILHOZO
npeonpuxumamens U (Uiu) UCHOIL3VEMbIX UMU HPU OCYWECMEIeHUU MAKOU OesmeibHOCmU
00bEeKMos8 3auumol K ONpeoesieHHOU Kame2opuu pucka Jubo onpedeieHHOMY YPOSHIO ONACHOCHIU.
JIOBOJIEHO CHpaBETUBBINA TIOAXO/T 10 OTHOIICHHUIO K TPYIIIIaM PUCKA, KOTOPBIE UMEIOT MaJIbIH MIaHC
KaK BOZHUKHOBEHHS TI0XkKapa, TaK ¥ Majoe 3HaueHHe WHAUBUIYaTbHOTO PUCKA.

Bo3HUKHOBEHHE TIOHATHS «PHCK-OPUEHTHPOBAHHOTO ITOIX0Ja» MPOHM30ILI0 B (PMHAHCOBOM
CeKTOpe, TA€ y4eT PHUCKOB, UX MHUHUMH3AIMS C TOMOIIBIO PA3IUYHBIX METOJIOB — SIBIICHHE
oObIIeHHOE. B HacTosIee BpeMs TaHHBIN TOJIX0]] HAXOJAUT CBOC IPUMEHEHHE BO MHOTHUX 00JacTsX,
HampuMep, B BEICHHM MOHHUTOPUHTA TPAHCIOPTHBIX NPEANPHUSATHHA C TMOMOIIBIO JIEKTPOHHBIX
YCTPOMCTB, HATOTOBBIX MPOBEPKAX MIIA BHEIITHEM ayauTe Oe30macHoCTH OusHeca [2—4].

PaccmaTpuBas pHUCK-OPHEHTHPOBAHHBIA TMOAXOM M Pa3IUYHBIX OO0JacTed, BBIACIAIOT
CJIEIYIOIIME TPUHITUIIBI PUCK-OPUEHTHPOBAHHOTO To1xoa [S]:

— pacrpeieJIeHle PeCypCoB;

— COpa3MEpHOCTH;

— THOKOCTB;

— 3aKOHHOCTb;

— OTKPBITOCTb.

[Tox pacnpedenenuem pecypcos moapa3yMeBarOT TO, YTO TEHEPb paclpe/elieHue PecypcoB
OCYIIIECTBIISIETCSI ¢ yYETOM pHCKa Ha TeX WIM MHBIX o0bektax. [lo mpumepy denepanbHoro
TOCYJIapCTBEHHOT'O TOXKApPHOTO HAJI30pa — 3TO pachpesesieHue OOBEKTOB IO KaTeropusM pHCKa
B 3aBUCHUMOCTH KPUTEPUEB TSDKECTH IMOTEHIIMAIBHBIX HETaTHBHBIX TOCIEICTBUN BO3MOXKHOTO
HECOOJTI0ICHNS Ha 0O0BEKTE 3aIIUTHI 00s13aTeILHBIX TPEOOBAHMIA.

B copazmeprocmu 3akmiouaeTcsi CBOM TMEpPEUYEHb MEPONPHUATUN MO KOHTPOIO U
Pa3IMYHBIX KaTErOPUI pUCKA.



T'ubkxocms TO3BOJSET OILCHUBATH PUCK IO PA3IMYHBIM KPUTEPHUSAM, a TaKXkKe MEepPEBOAMUTH
OOBEKTHl W3 OJHOM KaTeropuu pHUCKa B JApyrue (HampuMmep, B MEHbBIIYI0 KaTErOpHUI0 IpU
OTCYTCTBHH IOKapOB Ha OOBEKTE B TCUCHUE IIATH JIET).

K saxonnocmu OTHOCUTCS TO, YTO BCE ACHUCTBUS KOHTPOJIMPYIOLIETO OPraHa 3aKJIFOUYEHbI
B I10JIO)KEHUAX 3aKOHOJIaTENIbCTBA.

Omxpvimocms — BCe KPUTEPUH, HA OCHOBE KOTOPBIX MPOUCXOJIUT pacrpeaeseHue 00beKTOB
10 KaTeropusiM pucka, oOLIETOCTYIIHBI U KaX/10€ 3aUHTEPECOBAHHOE JIMLIO MOXKET B JII000E BpeMs
MOJIYYUTh HEOOXOUMbIE CBEACHHUS.

YuuteiBasg 0053aTENbHOCTh MPUMEHEHHS] PHCK-OPUEHTHPOBAHHOTO IOJIXOJa B Ciydae
OpraHu3alKi rocyaapcTBeHHOTO mnokapHoro Hamzopa (I'TIH) [6] mocne BBeaeHHS TOMOJHEHHMA
B 3aKOHOJATENbCTBO [7], HeoOXomumo Oosiee MOAPOOHO OCTAHOBHTHCS Ha PacCMaTPUBAEMOMN
cTpykrype. OrnpeneieHHe HWHTEHCUBHOCTH IPOBEACHUS MEPONPUITHIL IO KOHTPOJI IIpH
ocymectiaenun [TIH npousBoauTcss Ha OCHOBAaHMM KpUTEPUEB, yKa3aHHbIX B IIpunosxkeHun
K [Tomoxenuto o deneparbHOM moxkapHoMm Hazazope [8]. Camu kputepuu 0003HAYCHBI HA OCHOBE
(YHKIMOHATBHON TOXKapHOH OMAacHOCTH OOBEKTa 3allUThl, KOJIMYECTBAa NPEObIBAaHMS JIOJCH
Ha 00BEKTe, BBICOTHI OOBEKTAa, Kjacca OMAaCHOCTU TMPOU3BOJACTBEHHBIX OOBEKTOB U KaTErOpuu
10 B3PBIBOIMOKAPHON U TMOXKAPHOU OMACHOCTH 3/IaHHM, COOPYKEHUU M HAPYKHBIX YCTAaHOBOK [8].
OaHO M3 TTaBHBIX JOCTOMHCTB BBEJICHHOI'O MOJXOJa B TOM, YTO TEMeph OH pPa3eisieT O0OBbEKThI
Ha KaTeropuM pHCKa B 3aBUCUMOCTH OT KpPUTEPHUEB TSXKECTH IOTEHIMAIbHBIX HETaTUBHBIX
MOCIEACTBUI BO3MOXKHOTO HECOONIOJEHUS Ha OOBEKTE 3allUuThl O00s3aTENbHBIX TPEOOBAHMIA.
Cucrema, rie mpakTUYECKU OO0 OOBEKT MpPOBEpsUICS C OJAHOM M TOW K€ HHTEHCHBHOCTHIO
(3a uckiIroYeHneM o0BEKTOB, BXOASIIUX B mocTtaHoBleHue [IpaBurenscrBa Poccuiickoit @eneparyu
ot 23 Hosi6ps 2009 1. No 944), BHE 3aBUCUMOCTH OT TOTO, C KaKOW BEPOSITHOCTHIO TaM MOKET
MIPOM30UTH MOXKap U C KaKOW BEPOSTHOCTHIO TO WJIM WMHOE HapylleHue TpeOOBaHUM MOKapHOU
0€30MacHOCTH Ha paccMaTpUBAEMOM OOBEKTE NMPHUBEAET K HEraTUBHBIM MOCieACTBUAM. OCHOBHBIE
OTIN4Us ABYX croco0oB opranuzanuu ['TIH mo puck-opueHTHpOBaHHOMY MOJAXOAY H IO MpEKHEN
MOJICJIN MpeCTaBIeHBI B Ta0m. 1.

Tabmuna 1. CpaBuenne cnioco6oB opranuzanuu I'lIH no puck-opueHTHPOBAHHOMY MOAXOXY
U 110 MpeKHeil Moaenu

[Ipesxunit moaxos (10 BBEACHUS

Puck-opreHTHpOBaHHBIN OJXO0/1
PUCK-OPHEHTHPOBAaHHOTO Moxoja [7])

Pacnipesienenue pecypcoB 0CyIIECTBISIETCS C YYETOM Pacnpenenenue pecypcoB Ha 00bEKTaxX
KaTeropuu pucka OCYIIECTBIISIETCS] pABHOMEPHO 110 BCeM 00bEKTaM
Copa3MepHOCTh MEPOTIIPHSITHIA B 3aBUCUMOCTH Ha xaxmoMm 00bekTe 00beM MEPONPUITHI
OT KaTeropuu pucka (MIaHUPYeTCs) M0 KOHTPOJTIO OJTMHAKOBBIH

IlepeBoa 0OBEKTOB U3 OHOM KaTErOPUH PHCKa
B ZipyTHe (JUIs1 U3MEHEHNSI MHTEHCUBHOCTH TIPOBEACHUS -
MEPONPHITUI 110 KOHTPOJIIO)

HenocraTkoMm B JaHHOM PHUCK-OPHUEHTHPOBAHHOM IOJIXOJE SBJISIETCS HEKOTOPOE YIIPOLICHHUE
IpU OIpeNleseHNH O0bEeKTa K TOW WM MHOW KAaTeropuu pucka, 0e3 IMpOBEJIEHUS pacyeToB.
B Ilpunoxenun x Ilonoxenuto o ¢eaepalbHOM TOCYIapCTBEHHOM IOKapHOM Hazzope [8] ecThb
YCIIOBUS, MPU KOTOPBIX OOBEKTHI 3alllUThl, KOTOpPHIE MOJJIEKAT OTHECEHHIO B COOTBETCTBHHU
C YCTQHOBJIEHHBIMM KPUTEPHUSIMU TSKECTU NOTEHIIMAIBHBIX HETAaTUBHBIX MOCIEACTBUI BO3MOKHOTO
HecoOIoeHUsI Ha OOBEKTEe 3aIIMUThl 00s3aTENbHBIX TPeOOBaHUM K ONPEIECIEHHBIM KaTeropusM
BBICOKOI'O, 3HAUUTENIBHOTO, CPEOHET0, YMEPEHHOI'O PHCKa, MOJUIEkKAT OTHECEHUI0 K KaTeropun
3HAYUTENIHOTO, CPETHEr0, YMEPEHHOTO U HU3KOTO PUCKAa COOTBETCTBEHHO. TO €CThb OOBEKT MOXKET
IIONACTh B KATETOPHIO MEHBILIErO PUCKA, HO TOJBKO Ha OJHY CTyNeHb. OJHAaKO HE paccCMaTpUBAETCS
CUTYalluH, KOI/la PUCK IOCJIEICTBUN Ha OOBEKTE MEHbILE U COCTOSIHHE MOXKapHOH 0e30MacHOCTH
HaXOJUTCsI HA YPOBHE COOTBETCTBYIOLIEH €111€ MEHBIIIEH KATETOPUH PUCKA.




Kusze ILLJO. u JLLH. CasenveB B cratbe «lIpesymnuus BuHOBHOCTM win «l'opsimas
Poccus-2» KpUTHYECKH OIICHHBAIOT PHCK-OPUEHTUPOBAHHBIM MOJAXOJ, yKa3aBas Ha TO, YTO
HEOIPaBIaHHO CHIDKAIOTCS Pacxoabl Ha oOecleueHHe IMOXKApHOH OE30MaCHOCTH, YTO BJIEUYET
Mepexol KOppYNIHMH Ha JpYrod ypoBeHb M  HEBO3MOXXHOCTh OOBEKTUBHO  OLECHHUTH
WHIVBUAYAJIbHBI NOKapHBIH PUCK HAa OOBEKTaxX 3allluThl O€3 yuyeTa HapylIeHHH TpeOOoBaHUM
nokapHor Oe3omacHoctu. Taxke B pabore AOmyparmmoBa [11], Ha KOTOpPYHO CCBLIAIOTCSA
I[LIO. Kuaszee u JLH. CoioBbeB, TOBOPUTCS O HECOCTOSITEIIBHOCTH METOAMK pacyeTa,
UCIOJIb3YEMBIX MpPHU OMNpPENEICHUH WHIUBUAYAIbHOIO I0KAPHOTO pHUCKA, KOTOPBIA, B CBOIO
oyepeib, MOXKET JIeYb B OCHOBY OTHECEHHsI OOBEKTOB 3alIUTHI K TOW WJIM UHOM KAaTETOPHH PHUCKA.

Jlns HarnmsgHOCTH, NaHHBIE JJIE CPAaBHEHHUS MO JOCTOMHCTBAM M HEIOCTATKaM C MpexKHel
mojenbto opranuzanuu ['TIH npencraBnens! B Tadi. 2.

Tabmwmma 2. JlocTouHCTBA U HEAOCTATKH cnoco0oB opranuzamun I'ITTH
M0 PUCK-OPHEHTUPOBAHHOMY TMOAXOY M 1O MpeXKHeil Moiesn

[pexuuii moaxon (10 BBEACHUS

Puck-opueHTHpOBaHHBIN OAX0/
PUCK-OpPHEHTHPOBAHHOTO Moxoxa [7])

Pacnpenenenue pecypcos I'TTH
OCYILECTBIIETCS C yUE€TOM KaTeropuu
pHUCKa
Copa3MepHOCTb MEPOIIPUITUNA
B 3aBUCHMOCTHU OT KaT€rOPUHU pUCKa

(mIaHUpyeTcst) Cpencrsa 00bEKTa HAYT Ha MOBBIILIEHUE
IlepeBox 06BEKTOB U3 OJHON KaTErOpHH MO’KapHOH 0€30MacHOCTH 00BEKTa
pucka B apyrue (17151 i3MCHEHHS

WHTEHCUBHOCTH TPOBEJICHNUS
MEPONPUATHI IO KOHTPOJIIO)

JocTtouHcTBa

Buenpenne HaydHOr0o 000CHOBaHUS IPU
OTHECEHUH 00BEKTa K KATETOPHH PUCKA

Pacnpenenenue pecypcos I'TIH
Ha 00BEKTaX OCYIIECTBISIETCS PABHOMEPHO
10 BCEM O0BEKTaM

He3zaBepiieHHOCTh METOIUK pacueTa
pucka Ha o0bekTax [11]

CHuxeHne 00bEeMOB CPEJICTB,
Henocrartku HaIpaBJIEHHBIX HA o0ecreueHrne

HO)KapHOfI 0E30IaCHOCTH [10] Ha KaXX10M 00BEKTE 00BEM MEpPONPpUATUN

10 KOHTPOJTIO OJTMHAKOBEIH (0€3 yueTa
(GyHKIHH 00BEKTa, €ro MapaMeTpoB)

Cpencta 00bEKTa HIYT HA TIPOBEJICHHUE
pacueToB, I ONMpPEAeICHNS PHUCKa
Ha o0wekTe [10]

MoOXHO KOHCTaTHPOBATh, YTO OCHOBHOE JIOCTOMHCTBO PUCK-OPUEHTHPOBAHHOTO MOJX0J1a —
Hay4yHasi 000CHOBAHHOCTh MHTEHCUBHOCTH MTPOBEICHUS MPOBEPOK HA PA3NUYHBIX O0HEKTAX.

Henocratkamu sBisieTcst To, 4TO:

— COBpPEMEHHAasl CHUCTEMa PHUCK-OPUEHTHPOBAHHOIO MOJXO0/la HE YYUTHIBAET PaCUETHOE
3HAYCHHE BEJIMYHMHBI MOKAPHOTO PUCKAa Ha OOBEKTE, UTO JIeJacT MEeHee OOBEKTUBHBIM OTHECECHHE
TOTO HJIK MHOTO 00BEKTa K Tpymie (KaTeropun) PrcKa;

— OTCYTCTBYET YTBEP)KJICHHAass METOJHMKA OIEHKH TSDKECTH TMIOCICACTBUN HapyIICHUS
TpeOoBaHUI TOXKapHOU 0E30MacHOCTH, YTO TAKXKE JellaeT MeHee OOBEKTHBHBIM OTHECEHHE TOTO
WJTM THOTO OOBEKTA K TpyIIne (KaTerOpHH) pUCKa.

Jlureparypa
1. O 3amuTe mnpaB IOPUAUYECKUX JIUI] ¥ HHIUBUAYAJIbHBIX MpEANpPUHUMATENEH mpu
OCYIIECTBIICHHH TOCYIAapCTBEHHOTO KOHTPOJIS (HAA30pa) M MYHHUIMIAIHHOTO KOHTpois: Denep.
3akoH Poc. @enepanun ot 26 aek. 2008 r. Ne 294-®3. Jloctyn u3 nHGOPM.-IIPaBOBOrO MOpTaia
«["apaHTy.
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2. CHMKEeHHME KaTeropuil pucka TPaHCIOPTHBIX MPEANPUATUI ITyTEM BHEIPEHUS YCTPONUCTB
MoHHTOpHHTA U KOHTpoJtst / A.A. Kopotkuii [u ap.] // Monomoit uccnemoBarens JJona. 2018. Ne 4 (13).

3. M3Bapuna H.IO., Kazanuesa C.1O., JleBuenko M.A. AkTyaibHble IOAXObl K IPOBEICHUIO
BHEIIHEro ayauTa 06e30macHocTd OM3Heca Ha OCHOBE PUCK OPUEHTHPOBAHHOIO 1Moaxoaa // BecTHUK
eBpasuiickoil Hayku. 2018. T. 10. Ne 2. C. 20.

4. I'punuenko K.A. [IpakTrka npuMeHEHHsI BHYTPEHHETO ayJAuTa HAJOTOBBIX 0053aTEIhCTB
Ha OCHOBE PHCK-OPHEHTUPOBAHHOTO MOIX0/1a 3a pybexxom // Obpa3oBaHUE M HAyKa B COBPEMEHHBIX
ycnoBusx. 2016. Ne 2-2 (7). C. 175-178.

5. Opmnoga O.E. Puck-oprueHTHpOBaHHBIN MOXOI U 00JIACTH €ro nmpuMeHeHus // PykoBoaurensb
aBToHOMHOTO yupexaenus. 2017. Ne 10.

6. Boponos C.I1., Martomnn A.B., IllnenneB M.M. [IpumeHeHne puck-OpueHTUPOBAHHOIO
MOJIX0JIa B ACATEILHOCTU OPraHOB IOCYIaPCTBEHHOI0 MOXKAapHOTo Haj3opa // Hayd.-aHanmuT. xKypH.
«Bectauk C.-ITerep6. yn-ta I'TIC MUC Poccumy». 2016. Ne 1. C. 130-140.

7. O BHeceHnHn m3MeHeHu B DenepalibHbI 3aK0H «O 3amuTe MpaB OPUIUICCKUX JIUITL
U WVHAABHIYAIbHBIX TPEINPUHUMATENICH TPH OCYIIECTBICHUH TOCYJApPCTBEHHOTO KOHTPOJIS
(Ham3opa) U MYHUIUINATBHOTO KOHTpouss»: Denep. 3akoH Poc. denepauuu ot 13 wurons 2015 r.
Ne 246-®3. loctyn u3 nHpOpM.-TIpaBoBOTro mopTaina «l'apantT.

8. O ¢enepanbHOM TOCYAapCTBEHHOM IOXKapHOM Haj3ope: mnocraHoBieHue [IpaButenbcTBa
Poc. ®eneparmu ot 12 amp. 2012 r. Ne 290 (pea. ot 9 okt. 2019 r.). Joctym u3 uHDOPM.-
paBoBOro noprana «l'apant».

9. ®omua A.U., becnepcroB J.A., Caiibens C.}O. IloxkapHble pUCKHM M WX BIUSHHE
HAa PHUCK-OPHEHTUPOBAHHBIM TOJAXOJ TMPU OpPraHU3alMd U OCYIIECTBIEHUHU (eaeparbHOro
rOCyIapCTBEHHOT'O TTO’KapHOTo Haa3opa // BectHuk Hayunoro nentpa. 2017. Ne 3.

10. KusizeB ILIO., Casenbes JI.H. IIpesymnius BunoBHocTu uinu «lopsmas Poccusi-2» //
[ToxxapoB3psiBoOe30omacHoCTh. 2017. Ne 6.

11. A6agyparumoB .M. Eme pa3 o NOpUHIMNHATBEHON HEBO3MOXKHOCTU BBIOJIHEHUS

pacueToB TOXKapHBIX PUCKOB JIETEPMHHHUPOBAHHBIMU MeTojamu // [1oxkapoB3peIBOOE30MIACHOCTS.
2013. Ne 6.

UHHOBAIIMOHHBIE METO/bI IPY OCYIIECTBJIEHUA
OLIEHKHY BBINTOJTHEHUSA 1 KOHTPOJISI COBJIOAEHUS
TPEBOBAHUM MO KAPHOM BE3OITIACHOCTH

B HACEJIEHHBIX TYHKTAX

O.B. BoiliTeHOK, KAaHAUJAT TEXHUYECKUX HAYK, TOLEHT.

BoeHHbI MHCTUTYT (MH2KEHEPHO-TeXHN4YeckHnil) BoeHHO akageMuun
MaTepuaJIbHO-TEXHUYECKOro odecnevyeHnsi M. resepasia apmuu A.B. Xpyaésa
MunucrepcrBa 000ponsl Poccuiickoii @enepanum.

O.C. IOHunoBa, KAHAUJAT NMEAArOTHYECKUX HAYK, TOLEHT.

Cankr-Ilerepoyprcekuii yausepcurer I'TIC MYC Poccuu

PaccMoTpensl  BOIpOChI OOecreueHHs] W KOHTPOJIA COOMIOAeHHS TpeOOBaHWN  IMOXKapHON
0€30I1aCHOCTH HACEJIEHHBIX IMyHKTOB, TPAHUYALIMX C JIECAMH, MOCPEJACTBOM HCIIOJIB30BaHUS OECIUIOTHBIX
JeTaTeNbHBIX anmaparoB. Mcmonb3oBaHrne OECIMIIOTHBIX JIETATENBHBIX allllapaToB IMO3BOJISIET 0OECIICYHUTH
MOHHUTOPHHT COOIOIEHUS TpeOOBAaHUH MOKApHON O€30MaCHOCTH, B YACTHOCTH, JJISl OTIPEeNIEHUs] KauecTBa
PacUHUCTKH OT PACTUTENBHOCTH TEPPUTOPHHM, T'paHUYAIIEH C JIECOM, HAIMYUS MHHEPAIN30BaHHBIX I0JIOC,
HaJIM4Us MOXKaPHBIX BOJOEMOB M BOBMOXKHOCTH JJOCTYTIAa K HUM.

Kniouesvie cnoea: moxapHas 0€30IaCHOCTb, HACEIEHHBIH IIyHKT, IPOBEPKA, I'OCYAAapCTBEHHBIH
MOYKapHBIN HAJ30p, OECITUIIOTHBIHN JIETATENLHBIN arnapaT



B Poccuiickoii ®enepanuu OrpOMHOE  KOJIUYECTBO HACEIICHHBIX ITYHKTOB, KOTOpPBIE
HEMOCPEACTBEHHO TIpaHWYyaT ¢ Jecamu. Hanmuywe MaHHOrO coceicTBa — 3TO HE TOJIBKO
MOJIOKUTETBHBIII MOMEHT B IUIAHE HKOJIOTHH, HO U, TIPH OINpPEJCIICHHBIX 00CTOATENbCTBAX, Yrpo3a
HAaCeJIEHHOMY MyHKTY. OHUM U3 TaKUX OOCTOSITENILCTB SBJISETCS JIECHOU MOKap WK Al TPaBhl.

[IpakTHyecKku eXeroIHO JIeCHBIEC TIOXKAaphl IPUBOAAT K TPAreIUsIM.

MacmirabHble JiecHbIE MOXKapbhl Hpou3ouuTd Ha Tepputopun Cubupu nerom 2019 r.
Kpymnabie Bo3ropanus ObuH 3adukcupoBansl B KpacHosipckom kpae, Upkyrckoit obnactu, Bypstun
u Sxyruu. Ot noxapsl 3a nociennue 20 et ObuM HambOosee macmTabHbIMU. K KoOHIy jera
TUTOIIAb MTOKapOB COCTaBHIa Oojiee 5 MJIH ra.

Crout orMmetutb Jjieto 2010 r., oHO OBUTIO 03HAMEHOBAHO AHOMAJILHOM JKapoil. DTO camoe
xapkoe sero 3a 130-nmeTHo0 HCTOpUI0 MeTeoHabmoaeHui. IlpakTudyeckn BO BceX permoHax
Poccuiickoit denepanuu Ttemneparypa Bosayxa npubmmkanach Kk 40-rpagycHoit otmerke. M3-3a
OKCTPEMAIbHOW JKapbl yXYAIIWIACH OSKOJIOTHYECKas OOCTaHOBKA, 3HAYUTENBHO BO3PAcio
KOJIMYECTBO TOP(SIHBIX M JIECHBIX TOXKApOB — Bcero ObLI0 3adukcupoBaHo 34,8 ThIC. O4YaroB
MPUPOIHBIX OXKAPOB OOIIEH IMIIOIIAIBI0 OKOJIO 2 MITH ra, B TOM uncie 6onee 1 Toic. Topdsanbix [1].

Puc. 1. [lokap B HaceJICHHOM IYHKTE B pe3y/IbTaTe PaclpocTpaHeHHsI JECHOTO MokKapa

28 anpens 2017 r. necHble noxapsl BbI3BaliM 3aropaHue okosno 100 1oMOB Ha TeppUTOpUU
TpeX HACEJIEHHBIX MyHKTOB B MpkyTckoil o6u. (moiHocThi0 cropen moc. byoHoBka Kupenckoro
paiioHa) u nByx nocenkoB B bypsatun. 24 mas 2017 r. B KpacHosipckoM Kpae u3-3a maja TpaBbl
3aropenuch 0osiee 80 TOMOB U CTPOSHUH B HECKOJIBKUX HACCIICHHBIX ITYHKTaX.

Bonpocam obecnieuenust moxapHoi 6€30MacHOCTH HACEIEHHBIX MTYHKTOB yenseTcs O0IbIIoe
BHUMaHHe. BMmecTe ¢ TeM He Bcerna JOKHOCTHBIE JIMIIA, OTBEYAIOIIUE 3a O0ecledeHrne moKapHou
0€30MacHOCTH B TpeJeNiaX HACEIEHHOrO MyHKTa, TOHUMAIOT, KaK €€ OPraHu30BaTh. BOINBIIYIO POIb
B ()OPMHUPOBAHUHU KYJIBTYpbl O€30MAaCHOCTH UTPAIOT TEPPUTOPUANIbHBIE MOApPA3eNeHHs] HaI30PHbBIX
opranoB MUC Poccun. B Teuenue mocnegHux JieT B KaxaoM cyobekte Poccuiickoit deneparyu
pa3pabarbIBalOTCSl MporpaMMbl NPOQMIAKTUKH, HANpaBiIeHHbIE Ha MaKCHUMAaJbHBIA OXBaT BCEX
YYaCTHHKOB CHUCTEMbI MPO(UIAKTHKU B OOJIACTH MOXKapHOH OezomacHOocTH. HemanoBaxHyO poiib
TaK)K€ UTPAET MPOBEIECHNE KOHTPOJIbHO-HAI30PHBIX MEPONPHUATUI B OTHOIIEHUH OPIaHOB MECTHOI'O
CaMOYTIpaBIICHUS, pEANM3YIOIIUX TIepPBUYHbIE Mephl B 00JMacTH TMOXKapHOH Oe30macHOCTH
U 00€CTeUMBAIONINX peaTH3alMi0 M BBINOJHEHHWE TpeOOBaHWUN TMOKapHOW 0e30MacHOCTH,
MPEIBSABISEMBIX K TEPPUTOPHUSIM HACETIEHHBIX ITYHKTOB.



[IpoGyieMHBIM BOIIPOCOM OCTAa€TCS COCTOSIHUE TIOXKApHOI 6€30MacHOCTH HEOOIbIINX JIePEBEHb,
BXOJALIMX B COCTaB CENIbCKUX IIOCENICHWH, HO HAaXOIIIIMXCS Ha YHaJleHWH OT LEHTPAIbLHOTIO
HACeJICHHOro MyHKTa. ['paHulbl JaHHBIX JEpeBeHb W JiecoB 3a mnocieanue 10-15 ner cramm
pa3MBITHIMU. BoJblasi yacTh 1o, paHee UCIOJIb3YEMBIX B CEJIBCKOM XO3HCTBE, Havaua 3apacTaTh
KYCTapHUKOM U JiepeBbsMHU. 3a 10 jier MecTamu MOSIBWIICS HACTOSIIUKA JIeC, KOTOPBIA MOIXOAUT
BIUIOTHYIO K HACEIIEHHOMY ITYHKTY.

B kadecTtBe mpmMepa paccCMOTPUM OJIMH W3 HACEIIEHHBIX ITYHKTOB, PACIOJIOXKCHHBIX
B TBepckoit 06s. Ha puc. 2 BugHO, uTto ydactok 14, 19 mo kapre He oroOpakeH Kak Jyec. Hike
MPEJCTAaBICH CHUMOK, OTPAXKAIOIMNK (PaKTUIECKOE MOJI0KEHHE e Ha JAHHOM y4YacTKe.

Puc. 3. @akTHUecKoe 3apacTaHue TEPPUTOPUHI

Kak BuaHo Ha puc. 3, JeC HAauMHACT MOJXOAUTh K HACEJICHHOMY ITYHKTY MpPaKTHYECKU
BIUIOTHYIO, y4acTOK 607, OTIENSAIOIMNI HACEIEHHBIA IIyHKT OT Jieca, TAKKe MOCTENIEHHO 3apacTacT,
ceiiuac Ha HEM MOSBUIICS KYCTapHUK C TpaBOM, KOTOpas HE KOCHTCS M HE BBIBO3MUTCS. B ciydae
JIECHOTO MO’Kapa 3TOT y4acTOK HE MOXKET CTaTh MPENATCTBUEM K PaCHpOCTPAHEHHUIO IJIaMEHU
Ha IMOCTPOMKH.
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Yrpo3a BO3HUKHOBEHHUSI U PACIPOCTPAHEHUs I0’KAPOB IOSBISAETCS B CEPEIUHE arpens,
KOT'/Ia TOJTHOCTBIO CXOJUT CHET M MPOIJIOTOIHSS TPaBa MO/l BECEHHUM COJTHIIEM MOJCYITUBACTCS.

[ToaroToBKy K MOXapoONMacHOMY CE30HY HEO0OXOAMMO HauWHATh 3apaHee — MO KpailHen
Mepe, 3a 1-2 Mecsla 10 ero Hayaia. 3a4acTyl0 BOIpOcaM IMOKapHOW 0€30MacHOCTH HE yIensieTcs
JOJDKHOTO BHUMAaHHMS B HEOOJBIIMX HACEICHHBIX MYHKTax. [Ipu4yuHBI MOTYT OBITH pPa3HBIMH:
OT HEMOHUMAaHMsI BOMPOCOB (DOPMHPOBAHUS U MOCTPOCHHUS CHUCTEMBI MOXKApHOU Oe30macHOCTU
n0 OaHaANBHOTO OTCYTCTBHS (DMHAHCHUPOBAHMS Ha pealM3aluio Mep B 00JacTH MOKapHOM
0€301MacHOCTH.

B moboMm ciydae, mpexae 4eM HadaTh pealn3alio HEOOXOIUMBIX MEPOIPHUATHH, HYKHO
OLICHUTh TEKYIlee IOJIOKEHHE JIe] MO O0O0ECIeYeHUI0 IMOXKapHOW 0e30MacHOCTH B HACEICHHOM
MyHKTE.

s oOciieoBaHusl TEPPUTOPHH I1EJIECO00pa3HO TPUMEHHUTh OCCIMIIOTHBINA JIeTaTeIbHBIN
ammapat (BIUJIA). TIpu BbeiOOpe ammapata HEOOXOJWMMO PYKOBOJCTBOBATHCS — CIEIYIOIMMHU
TpeOOBAHUSMU. MTPOAODKUTEIILHOCTD TIOJIETa — HE MEHee 25 MHH, JaJIbHOCTh I0JIeTa — HE MEHee 2 KM,
BbIcoTa — 110 500 M.

Taxoke anmapar JOJKEH ObITh KOMIIAKTHBIM IPU TPAHCIIOPTUPOBKE, UMETh YIpaBICHUE
c wucnonb3oBaHueM FPV  TtexHonormm (TpaHCIsanuu W300paKeHHS OHIJIAHH), 00ecreunBaTh
BO3MOYKHOCTh 3apsiIKM B TIOJIEBBIX YCIIOBHSX, HMMETh XOpoulylo kamepy (MuHumyM 2,7 K)
U TPEXOCEBOH IMojBeC, 00SCIeUNBAOIINN cTabMIM3anuio n3o0paxkenus. Hanboee moaxomsmmm
Y OTBEYAIOLIUM BceM TpeOoBaHUAM Ha Tekyluil MomeHT siBisiercss DJI MAVIC PRO (puc. 4).

Puc. 4. Oomwuii Bux BILJIA u TpexoceBoro noaseca

C mnomomipio JaHHOrO amnmapata B (eBpasie Mecsie Oblla Mpou3BeneHa (oTo-
U BeJeOChEMKA HEOOIBIIIOTO HACETICHHOTO MyHKTa (pHC. 5).

Puc. 5. O01uii BUA HACEJIEGHHOT0 MYHKTA
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[epen obGcnenoBanreM ObUT MPOBEJECH aHAIM3 BO3MOXKHBIX YTPO3 BOSHUKHOBEHUS U Pa3BUTHSA
MOKapoOB B JIAaHHOM HACEJICHHOM ITyHKTEe. AHaIW3 TMPOBOAWICS Ha OCHOBE HMEIOIICHCS
Kaprorpadudeckoid HH(GOpPMALMKU, TAKKE UL aHaIM3a MOXET ObITh wucnonb3oBaH [lacmopt
HACEJIEHHOT' 0 ITyHKTA, [TOJIBEPKEHHOI0 Yrpo3e JiecHbIX NoxapoB (1. 80 (1) IIpaBun npoTHBONOKApHOTO
pexuma B Poccmiickoit ®enepanuu (IITP 390) [2].

e

TopdaHoro
noxapa

Yrpo3zamana |

1 TpaBbl |
NecHoro |

noxkapa

(Y LEEEYE] yrpo:-ia nana
TpaBbl i TpaBbl

Puc. 6. AHa/IM3 HATMYHUSA YTPO3 PACHPOCTPAHEHHSI MOKAPA HA HACETEHHBIN MyHKT

B cootBerctBuun ¢ IIIIP 390 [2] n. 72 (3) Tepputopus, mpujeraromas K Jecy, J0HKHa
OUHIIATbCA Ha Tmojioce MmupuHOi He MeHee 10 M MO0 OTAENATH JieC MPOTUBOMOMKAPHOMN
MUHEpATN30BaHHOMN MOJIOCOH mMprUHON He MeHee 0,5 M WM UHBIM TPOTHBOMOKAPHBIM 0aphEPOM.

Puc. 7. AHa;IM3 TeppuUTOPHHN HA HEOOXOAUMOCTh OUHCTKH OT PACTHTEIBHOCTH
WIHN YCTPOWCTBAa MMHEPAJIM30BAHHOM M0JIOCHI
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[Ipu anammze mHpOp™Mary, norydeHHoi nocpenctsoM BIIJIA, MOXHO chaenath BBIBOJ, YTO
TEpPUTOPHUS, TPaHHUALLAs C JIECOM, HE OUMILAETCs,, MUHEPATM30BaHHAs 110J10ca OTCYTCTBYET (puc. 7).

B cootBerctBum ¢ m. 80 IIIIP 390 [2] k BomoemaMm, KOTOpbIe OyAyT HCIIOJIB30BAaThCS IS
1eJIed OXKapOTYILEHHs], IOJKHBI ObITh YCTPOEHBI MOABE3/IbI € IUIOIAAKaMH (IUPCaMH) ¢ TBEPIbIM
MOKPBITHEM pa3MepaMu He MeHee 12x12 M U1 yCTaHOBKH MOXKapHBIX aBTOMOOMIIEH 1 3a00pa BOJIbI
B 11000€ BpeMs roja.

Puc. 8. Onenka BogocHa0keHHsI HACEJTEHHOT0 MyHKTA

B pamkax oOcienoBaHus HAaCeIEHHOTO MYHKTA Jake B 3MMHEE BPEeMs BO3MOKHO OIIEHUTh
COCTOSIHUE BOJOHCTOYHMKOB (puc. 8). B wmccregyemMoM HaceleHHOM ITyHKTE B HaJWMYUU [[BA
BOJIOEMA, OJHAKO HU K OJHOMY U3 HHX HE IIPOJIOJKEHA MOJIHOLEHHas aopora. [loxses3n nmoxkapHoin
TEXHUKH BO3MOKEH TOJBKO IO MEPECEYEHHOM MECTHOCTH. Takke He OpraHu30BaHbl IUIOLIAIKH
(upceI).

B cratbe mpuBeneHs! npumeps! ucnonb3oBaHus BIIUJIA npu npoBeaenun oOcnenoBaHUs
HAaCceJIeHHOTo MyHKTa. [laHHble 00cie0BaHUS MOTYT MPOBOJUTHCS HE TOJBKO HHCIEKTOPCKUM
COCTaBOM, HO U HENOCPEACTBEHHO 3aWHTEPECOBAHHBIMU JHUIAMH (aJMUHUCTpALUEil) MOCEIEeHNUS.
Marepuansl JaHHBIX O0OCJIE€OBaHMH MOTYT paccMaTpuBaTbCs Ha 3aceJaHUsAX KOMHCCHH
[0 Ype3BbIUAHHBIM CUTYyallUSIM U IMOKApHOW OE€30MaCHOCTH U MOTYT OBbIThb MCIIOJIB30BaHbI JJIS
MIOATOTOBKM TACIIOPTOB  HACEJIEHHBIX IIYHKTOB, TIpaHuvamux ¢ Jecamu. llocpeactsom
ucnonp3oBanusi BIIJIA BO3MOKHO OIICHHUTH TEKYyIlee COCTOSHHE BBIITOJIHEHUS psla TpeOOBaHHI
noxkapHoi  Oe3omacHoctH. Takke BIIJIA  Moxer OBITh HCHONB30BaH IS OLEHKHU
IIPOTUBOMOKAPHBIX PACCTOSTHUN MEKIY CTPOCHUSIMMU.

Jlureparypa

1. Jlecubie nokapet B Poccun. Craructuka u antupekopasl. URL: https://tass.ru/info/6712527
(mata o6pamenwus: 20.03.2020).

2. O npotuBoOMNOXapHOM pexkume: nocraHoBienue [Ipasurenscrsa Poc. @enepamu ot 25 amp.
2012 r. Ne 390. Joctym u3 uHpOpM.-TipaBOBOro TopTajia «I apant.

13


https://tass.ru/info/6712527

COBEPIIEHCTBOBAHUWE ITPABOIIPUMEHUTEJBHOM
AEATEJIBHOCTH IO NPECEYEHNIO HAPYHIEHUN
TPEBOBAHHHU B OBJIACTHU IOXKAPHOU BE3OITACHOCTH

IO.M. [Jaypos;

A.B. Enndanues;

I''M. MomnuHa;

A.B. KonapamuH, KAaHAUAAT TEXHUYECKNX HAYK, TOLEHT.
Cankr-Ilerepoypreknii yausepeurer I'TIC MUC Poccun

PaccMoTpeHsl  aKkTyalbHBIE ~ BONPOCHl  MPAaBONPUMEHUTENBHONW  JEATENBHOCTH  OpPraHOB
rOCYJapCTBEHHOTO TOXKapHOTO HA/A30pa M MEpCHEKTHBHI Pa3BUTUSL B aJMHHUCTPATHBHO-NIPAaBOBOH cdepe.
OTMedeHBI MECTO U POJIb OPTaHOB FOCYJAPCTBEHHOTO MOXKAPHOI'0 Ha/30pa B IPABOOXPAHUTEIILHON CHCTEME
W ONpeAesICHbl MyTH B3aUMOJICHCTBUS ¢ APYTHMH MPABOOXPAHUTEIBHBIMU OpraHaMu. 3aTpoHyTa mpobieMa
BHYTPUCTPYKTYPHOTO CTPOEHHUSI TEPPUTOPHAIBHBIX OpPraHOB TOCYJapCTBEHHOI'O IOXAapHOTO HaA30pa.
[IpenyioxkeHsl Mepbl IO COBEPIICHCTBOBAHMIO JAEATENBHOCTH B 00MacTh oOecledeHus MOoKapHOH
0e30macHOCTH, B TOM 4YHCJE MeEpbl [0 OpraHU3alud NPaBONPHUMEHHUTEIBHOM IEATEIBHOCTH OpPraHoB
roCyIapCTBEHHOr0 MOXKapHOT0 Ha/30pa ¢ MPUMEHEHNEM PUCK-OPUEHTHPOBAHHOIO MOJIX0a.

Kniouesvie cnosa: NpaBOOXpaHUTEIbHbIC OpPraHbl, MOXKapHas OE30MacCHOCTh, T'OCYAApPCTBEHHBIN
MOKapHBIA HAA30p, NPAaBOINPUMEHHUTENbHAST ACATENbHOCTb, aIMHUHHCTPATHBHO-TIPABOBAsl [ESATEIBHOCTb,
PHUCK-OpUEHTUPOBAHHBINA TIOIXOT

[TpaBorpumMeHHUTENbHAS JEATEIBHOCTh, KaK OJIHA M3 BaXHEHIMX (opM peanuzanuu
HOPMAaTHBHBIX [IPABOBBIX aKTOB, HAaIIpaBJeHa Ha oOecrieueHre 3aKOHHOCTHU U ITpaBonopsiaka. Takas
NESITENIbHOCTh XapakTepHa B IMEPBYI0 OYepelb Ul TaK HAa3blBAEMbIX HOPUCAUKIMOHHBIX
(MpaBOOXpAaHUTENIBHBIX) OPraHoB. OJTO — CyIbl pa3HOW MHCTAHLMHU, OPraHbl IPOKYpPATYypHl,
MOJIMIUS, HAA30pHBIE (KOHTPOJIbHBIE) OPTraHbl, B TOM YHUCIIE OpraHbl FOCYAapCTBEHHOIO MOXKapHOIO
Hazopa  (I'TIH).  JleATenbHOCTH ~ OpPraHoB  TIOCYJApCTBEHHOIO  IOXApHOTO  HAA30pa
[0 MPEAYNPEKICHHUIO, BBISBICHUIO U MIPECEUEHUI0 HapyLIeHU TpeOoBaHU B 00JaCTH MOXKapHOM
0e30macHOCTH SBISETCS BakHeWIed M TpeOyeT pPa3HOIUIAHOBOTO KOMILJIEKCHOTO MOAXO0na MJIs
€€ pean3anuu.

3akoHoxarenscTBO Poccuiickoit @enepauyu  Hapsay ¢ JAPYTHMH  [TOJHOMOYUSIMU
MIPEIOCTABIIAET TOCYJApPCTBEHHBIM HHCIEKTOpaM IO MOXKapHOMY HAA30py IMpaBO OCYIIECTBISATH
MIPOU3BOJICTBO IO JielNaM 00 aJIMUHUCTPATUBHBIX MPABOHAPYLICHUSX, CBSI3aHHBIX C HapyLIICHUSIMU
TpeOOBaHUN TMOXKApHOM OE30MaCHOCTH, W MPUHUMAThb MEPHl 10 TMPEAOTBPALIEHUI0 TaKHUX
aJIMMHHUCTPATUBHBIX IPABOHAPYLIEHUH, TO €CTh B KOMIETCHIIMIO COTPYAHUKOB I'OCYJapCTBEHHOTO
MI0’KapHOTr0 HaJ[30pa BXOAUT COCTaBJIEHHE MPOTOKOJIOB 00 aAMUHUCTPATUBHBIX MTPAaBOHAPYIIEHUSIX,
CBSI3aHHBIX C HapylUIeHUsIMHU TpeOOBaHUM MOKapHOW O€30MacHOCTH, pPacCMOTpPEHHE Jiend
00 yKa3aHHBIX aJIMUHHUCTPATHUBHBIX IPABOHAPYIICHUSX W HPHUHATHE MEp MO MPerOoTBPALIECHUIO
Takux HapymeHud. B coorBerctBum ¢ 4. 1 cr. 283 Kognekca Poccuiickoii Penepanyu
00 aamuHucTpaTuBHBIX MpaBoHapymeHUsX (KoAIl P®) mporokonsl 006 agMHUHUCTPATUBHBIX
[IPABOHAPYUIEHUSIX  COCTABJISIIOTCS  JOJDKHOCTHBIMM — JIMIIAMHM ~ OpPraHOB,  YIOJHOMOYEHHBIX
paccmarpuBaTh Jena 00 aJMUHUCTPATUBHBIX MpaBoHapymeHusx. CorjacHoO yKa3aHHOMY
HOpPMaTUBHOMY IpaBoBoMy akTy opranel I'TIH paccmarpuBaior gena o0 aJAMHUHUCTPATHBHBIX
MIpaBOHAPYLIEHUSIX, YCTaHOBIEHHbIX cT.cT. 8.32, 11.16, 204 KoAIl P®. Kpowme Toro,
NobKHOCTHBIe Jmna opraHoB I'TIH mpu ocymecTBieHMH CBOMX NOJHOMOYHMM HMEIOT IPaBoO
COCTaBJIATh MPOTOKOJIBI U TIO JPYTUM COCTaBaM aIMUHUCTPATUBHBIX MPaBOHAPYIIEHUH, 0OBEKTOM
MoCATaTeNbCTBA KOTOPHIX HE SIBJISIETCSI HEMOCPEJICTBEHHO MOXKapHas 6e301acHOCTh. Tak, Harnpumep,
JTOJKHOCTHRIM JiniiaM opraHoB ['TIH mpenocraBieHo mpaBo Ha ocHoOBaHWU 1. 42 4. 2, . 3 4. 3
cT. 28.3 KoAIl P® coctaBisTh MPOTOKOJBI 10 JielaM 00 aJMHUHHUCTPATUBHBIX MPaBOHAPYIICHUSIX,
npeaycMoTpeHHbIX 4. 1 ctr. 14.34, ct. 14.44, ct. 14.46, 4. 1 cT. 194, c1. 19.4.1, 4. 12, 13, 14 u 15

14



ct. 19.5, ct. 19.6, ct. 19.7, ct. 19.13, ct. 19.26, cr. 19.33 KoAIl P®, a paccmorpenue aen
00 aJIMUHUCTPATUBHBIX IIPABOHAPYLICHUAX MO yKa3aHHBIM COCTaBaM OCYLIECTBISETCS MUPOBBIMU
CYIBSIMU U CYIbSIMU OOIICH FopucauKiuu [1].

Takum o00pa3oMm, TroCyJapCTBEHHbIE HHCIIEKTOpa I10 IOKapHOMY HAA30pY, BBIIBUB
MPaBOHAPYLICHUS IO YyKa3aHHBIM CTaThsiM, MOTYT BO30YXIaTh JAeJI0 00 aIMHUHHCTPATUBHOM
IIPABOHAPYLICHUM IIyTEM COCTaBJIEHUS aJIMHHHUCTPATHUBHOIO IIPOTOKOJA, HO OHHU JIOJDKHBI
HalpaBUTh €ro BMECTE C JPYTMMU MaTepuajllaMd B CYJ COOTBETCTBYIOIIEW HWHCTAHLUU IS
PacCMOTPEHHUS [IEN1a IO CYILECTBY.

B cBs3u ¢ 3TMM HEKOTOpBIE YUYEHBIE-FOPUCTHI MPEIATAIOT: «BHECTU HEKOTOPbIE M3MEHEHUS
B IIEPEYCHb aIMUHHCTPATUBHO-IOPUCIUKIMOHHBIX ITOJHOMOYMI OJDKHOCTHBIX il opranosB I'TIH,
npexycMOTpeHHbI 4. 12 cr. 6 DenepanbHOro 3akoHa «O MOXApHOW 0€30MaCHOCTHY, U3JIOXKHUB €ro
B CIEYHOIIeH peJakluu: COCTaBIIATh IPOTOKOJBI M paccMaTpuBaTh Jena 00 aJMHHUCTPATHBHBIX
MPaBOHAPYILEHUAX, NpexycMOTpeHHbIX cT.cT. 8.32, 11.16, 20.4 KoAll P®, B cnyyasx, cnenuaibHO
IPEelyCMOTPEHHBIX 3aKOHOJATEILCTBOM 00 aJMHHUCTPATUBHOM OTBETCTBEHHOCTH, COCTaBIIAThH
MPOTOKOJIBI 00 MHBIX aJMUHHCTPATUBHBIX IPABOHAPYIICHUSX M HANPaBISATh MX HAa PAacCMOTPEHHUE
B YIOJIHOMOYEHHblE  OpraHbl  (YIOJHOMOYEHHBIM  JIOJDKHOCTHBIM  JIMLAM);  [PUHUMAaTh
IIPEAYCMOTPEHHBIE 3aKOHO/ATEIBLCTBOM MEpHI 110 IPECEYEHHUIO, PACCIEIOBAHUIO U MPETYIIPEXKICHHIO
MIPaBOHAPYILICHUH, CBSI3aHHBIX C HApYHICHUSIMH TPeOOBaHUM MOXKapHOU Oe3zomacHOCTU» [2]. ABTOpBI
CUMTAIOT TAKOE IPEUIOKEHHUE LENIECO00pa3HbIM, OHO IMO3BOJMT OO0JIEE MOJIHO M TOYHO OIPENETUTH
MMOJTHOMOYMS JIOJKHOCTHBIX JivIl opradoB I TTH.

Kak yxe panee Obuto otmedeHo, opranbl [TIH sBisroTcs CcOCTaBHOM YacThio
IIPaBOOXPAHUTENBHON cuctembl Poccuiickon ®exepanuu, M, Kak IOKa3blBaeT IIPAaKTHKa,
JESTENIbHOCTh TOCYJAapCTBEHHBIX MHCIIEKTOPOB IO I0XKAPHOMY HAJA30py BO MHOIOM IIOX0Ka
Ha JAEATEIbHOCTb Psfa IOAPA3JEJICHUN OpraHOB BHYTPEHHHX Jel. Tak, Hampumep, IOXKapHbIE
MHCTIEKTOPHI, KaK M YIOJIHOMOYEHHBIE YYAaCTKOBBIC IIOJUIUH, MPOBOIAT MPOMUIAKTUIECKHE
MEPOIPUATHS B KWIOM cektope, opranel ['TIH sBiAroTCs opraHamu [103HaHUSA, TAaK K€ Kak
u nojpaszaeneHus noiaunuu, opransl ['TIH un opranbl BHYTpeHHHMX €Nl HaJeJIEHbl JULEH3UOHHO-
paspelnTenbHbIMU  ITOJIHOMOUYUAMU. JlomkHOocTHBIE uua opraHoB ['TIH HaneneHel BHyTpeHHE
CBSI3aHHBIMHU  YTOJIOBHO-TIPOLIECCYAJIbHBIMM W aJIMUHUCTPATUBHO-TIPABOBBIMU  TIOJTHOMOYMSIMH.
Takoe  coyeTaHwme  TOJHOMOYMM  SBJISETCS  OJHUM M3  XapakTEpHBIX  IPU3HAKOB
[IPaBOOXPAHUTENIbHBIX OPraHOB M yKa3blBa€T HA OCOOEHHOCTh COCTOSIHUS ~CTPYKTYpHO-
¢byHKIMOHATBHOM opranu3anuu oprasos ['TIH.

CoTpyIHUKH TOJMINH, OCOOCHHO YIOJHOMOYEHHBIE yYacTKOBBIE, BO BpPEMS HCIIOJIHEHUS
CBOMX OOs3aHHOCTEH TOXKE YacTO CTAJKUBAIOTCS C IPABOHAPYUICHUSIMM B O0JAcTH IMOXKapHOU
O0e3onmacHocTH. Takoe TMPOUCXOAUT HEPENKO TMpH MPOBEpPKaxX paszIMuYHBIX  OpraHu3alui
U TpenpHusITUd, a Takke BO BPEMs OCYIIECTBICHHUS HMMH NPOGHIAKTUYECKUX MEpOIpPUATHHA
B XKHJIOM ceKTope B pamkax PDenepanpHoro 3akona ot 7 ¢espainst 2011 r. Ne 3-D3 «O momummm» [3].
Ilo aToii mpuuuHe B cooTBeTcTBUH € 1. 1 4. 2 cT. 28.3 KoAlIl P® coTpyaHnKkaM OpraHoB BHYTPEHHUX
JIe7T IPEJOCTaBJIEHO MPaBO COCTABIATH MPOTOKOJBI 110 HEKOTOPHIM COCTaBaM aJMHUHHUCTPATHBHBIX
[paBOHAPYILIEHNH B 00JIaCTH OXKAPHOM 6€30MaCHOCTH.

Takum o6pazoMm, opransl [TIH u BHYTpeHHMX [l Kak CaMOCTOSITEJIbHbIE CYOBEKTHI
[IPAaBOOXPAHUTEIBHON JEATENIbBHOCTH BO MHOTOM peIalT o0Iue 33Jadd MO0 OO0ECleYeHUIo
COOTBETCTBYIOIIUX BUJOB OOIIECTBEHHOW 0€30MaCHOCTH U MPUMEHSIOT CXO0KHE aIMUHUCTPATUBHO-
npaBoBble cpenctBa. [Ipu Takux oOcTosITENbCTBAX Uil OCYIIECTBICHUs OoJiee pe3yabTaTUBHOU
NEeSTeIbHOCTH 110 BBIABIEHUIO, NPEAYNPEXKICHUI0O W TPECEYCHHUIO HapylIeHUil TpeboBaHUi
B O0JIacTH TMOKapHOW O€30MaCHOCTH U COBEPIICHCTBOBAHUS aJIMUHHCTPATUBHO-IIPABOBOTO
MEeXaHM3Ma 3allUThl OOIIECTBEHHOW Oe30MmacHOCTH B I€JIOM HEeoOXoaumo 3ddexkTHBHOE
B3aNMOJICHCTBUE  MEXIy YKa3aHHbIMH  CyOBEKTaMU  IIPABOOXPAHUTEIBHOM  JEATEIHHOCTH.
OO0benuHeHne YCWIMH B aJIMHUHUCTPATUBHO-IOPUCAMKLIMOHHOM cdepe Oyaer crnocoOCTBOBATH
ONEPAaTMBHOMY HAIIPABJICHUIO aJMUHHMCTPAaTUBHBIX IIPOTOKOJIOB W HHBIX MaTE€pHaIOB Jeia
U3 TEPPUTOPUATBHBIX MOAPA3JEICHUNA MOJULIUU MO TOABEIOMCTBEHHOCTH TI'OCYIapCTBEHHBIM
MHCIEKTOpPaM 110 MT0KapHOMY Ha30pY Il pACCMOTPEHMSI 3TUX JI€] U MIPUHSITHS COOTBETCTBYIOIINX
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peleHuid, TpuBeAET K HEAOMYIICHUIO U YCTPAHEHHIO HEJJOCTATKOB MaTEpUANIOB Jieia, COOpPaHHBIX
JNOJKHOCTHBIMU JIMIIAMUA OpPTaHOB BHYTPEHHUX Jei Mo (akTaM HapylIeHUH HOPM U TpPaBHI
MOKapHOW OEe30MacHOCTH, a TPU HEOOXOJMMOCTH CO3JACT YCIOBHS i OoJiee aKTUBHOTO
MpPUMEHEHHUs Mep OOecHedeHHs IPOU3BOJICTBA IO aJMUHUCTPATUBHBIM JellaM COTPYIHUKAMHU
IIOJINLIUY, HalpuMep, IOCTAaBJIEHUS U aJMUHHCTPATUBHOIO 3aJ€piKaHMsl MPaBOHAPYIIUTEICH.
Takoro poga COTpyIHHYECTBO MEXAY YKa3aHHBIMHU OpraHaMH CO3JacT HEOOXOAMMYIO MOYBY IS
0oJiee COBEPILICHHOTO MPOU3BOCTBA 1O AejaM 00 a/IMUHUCTPATUBHBIX IPABOHAPYIICHUSX.

Taxxke cnexyer OTMETHTb, YTO I COBEPIICHCTBOBAaHUS IPaBONPUMEHUTEIbHON
JESTEeIbHOCTH TI0 BBISIBJICHUIO M NPECCUYCHUIO HapyIIEHUH TpeOoBaHUIl moxkapHOW 0e30macHOCTH
HEe0OXOIMMO CO3/1aTh B TEPPUTOPHAIIBHBIX Mojapasaenenusx opraHoB ['TIH cneuuanbHbie OTAEINBI
(oTHeneHus, TPYMIbI), KOTOpble OBl OPraHW30BHIBAIM M MPOBOIWIN PabOTy MPEUMYIIECTBEHHO
B aJMUHUCTPATUBHO-TIPAaBOBOU cepe. DTH CTPYKTYpHBIE AJIEMEHThl TEPPUTOPHAIBHBIX OpPraHOB
I['TIH cnemyeT OpraHU3alOHHO O0OCOOWTH OT JPYrHX MOAPA3JCICHUH W KOMIUIEKTOBAThH
UX Ppa3HOIUIAHOBBIMM  CHEHUAIMCTAMHM, HMEKOIIMMHU HE TOJBKO IOXKAPHO-TEXHUYECKOE
oOpa3oBaHHe, HO M OOJIAAAIONIUMH BBICOKUM YPOBHEM IOPUIMYECKOW MOATOTOBKH, OCOOCHHO
B 0071aCTH a]MUHUCTPATUBHOTO MpaBa.

B cBs3u c pa3sBUTMEM HOpPM, PErylIMPYIOIIMX OTHOLICHHS, BO3HUKAIOLIUE [0 NPUYMHE
COBEPILEHHUS aIMUHUCTPATUBHOTO MPABOHAPYILIEHUS, IPOUCXOIUT YCIOKHEHUE aIMUHUCTPATUBHO-
MPOIECCyaTbHOTO IpaBa, OCOOCHHO B TOW YacTH, KOTOpas KacaeTcsi OOeCIeYeHHs IpaB JIHI,
MPUBJIEKAEMbIX K OTBETCTBEHHOCTH. Pa3Mep aJMHUHUCTPATUBHBIX WITPadoB, HajgaraeMbix
3a COBEpLICHUS NPaBOHAPYIIECHUN, 3HAYUTENBbHO YBenuuwics. B Takux ycnoBusx muia,
MPUBJIEKAEMbIE K aJIMHHUCTPATUBHOM OTBETCTBEHHOCTH, CTaJlM AKTUBHEE NPUHUMATh MEPbI
[0 3aIIMTE€ CBOMX HMHTEPECOB U YKJIOHEHUIO OT HAaKa3aHUs IYTEM HCIOJIb30BAHUS Pa3IMYHBIX
crnocoboB  mportuBoxeiictBua. C  MPOTUBOACWCTBUEM CO  CTOPOHBI  IPaBOHAPYLIUTENEH
CTaJIKMBAIOTCA W AOJKHOCTHbIE juua opraHoB ['TIH. IIpu 3TOM rocynapcTBEHHBIM HMHCHEKTOpPaM
[0 TMOXAapHOMY HaJA30py 0O HIPUYMHE TOr0, 4YTO B CBOEH IIOBCEAHEBHON JEATEIBbHOCTH
UM TIPUXOJUTCS peIlaTh Maccy APYTUX BOMPOCOB IO OOECIICYCHHIO IMOKAapHOW Oe301MacHOCTH,
3a4acTyl0 HE XBaTaeT BPEMEHHU JUIsl y4acTusi B aJMUHHUCTPATUBHOM ITPOU3BOJACTBE, U OHHU 4YaCTO
He 00J1aJ1al0T AOCTaTOYHBIM YPOBHEM 3HAHUI B 00JIaCTH IOPUCTIPYICHIUH.

[TosTomy QopmupoBanue B cocraBe TeppuropuaibHbeix opraHoB I'TIH o0ocobneHHbIX
MoApa3aesieHuid, KOTOpbIe OYIyT MPOBOAUTH pabOTy B aIMUHUCTPATUBHO-TIPABOBOM cdepe, crenaeT
BO3MOJKHBIM peIlIeHHe MPOOIEMHBIX BOIIPOCOB MPABONIPUMEHHUTENBHOM JESTENBHOCTH MO MPECEYEHHIO
HapyIeHui TpeOOBaHUN TTOXKApHOU O€30MACHOCTH Ha BHICOKOM MPOQPECCHOHATIFHOM YPOBHE.

Jliss 3TOro JeATENbHOCTh BBIIMICYKA3aHHBIX TMOAPA3AEICHUN JOJDKHA OCYIECTBIISATHCS
IO CIEAYIOUIUM HalpaBICHUSIM:

—obecrieueHue HOPUAMYECKOr0 OOOCHOBAHMS IPU PACCMOTPEHUH M Pa3pelIeHUuu el
00 aIMUHUCTPATUBHBIX NMPABOHAPYIIIEHUAX B 00JIaCTH MTOKapHON 0€30MacHOCTH;

— TMOATOTOBKA MOTHBUPOBAHHBIX OTBETOB HA JKAIOOBI JIUII, TPUBIEKAEMbBIX K 8 IMUHUCTPATHBHON
OTBETCTBEHHOCTH W WX IMPEACTABUTENEH, NPEACTaBICHUS MPOKYpPOpPOB IO TOBOAY JEWCTBUMI
U PELIEHUI rOCYAapCTBEHHBIX HHCIIEKTOPOB I10 MOXapHOMY HaA30pYy;

— ydacTue B CyieOHBIX MpoIleccax Mo PacCMOTPEHMIO [, BO30YKIEHHBIX JT0JKHOCTHBIMU
munamu opranoB ['TIH, a Takxke mo aenam o kaino0ax JUI, MPUBIEKAEMbIX K aIMUHUCTPATUBHOM
OTBETCTBEHHOCTH U UX IPEICTaBUTENECH;

— OTCJIE)KMBAHUE PE3YJbTATOB MCIOJIHUTEIBLHOIO IPOM3BOJACTBA 10 IIOCTAaHOBJICHUSM,
BBIHECEHHBIM coTpyanukamu ['TIH;

— OpraHu3alys COTPYJHMYECTBA C APYTUMHU NPaBOOXPAHUTEIBHBIMU M HAJ3UPAIOIIUMHU
OpraHaMHy C LEJNbI0 BHEIPEHUS TOJIOKHUTEIBLHOTO OINbITa U MEepPeAOBhIX METOJ0B paboThl B CBOEH
JESTENbHOCTH;

— IPOBEJCHHE aHaJu3a [0 W3YYEHHUIO aJIMUHUCTPATUBHON NPAKTHKU TEPPUTOPHAILHOTO
oprana I'TIH ¢ pa3paboTkoil MeponpuaTuii Mo COBEpUICHCTBOBAHUIO aMHUHHCTPATUBHO-IIPABOBON
NeSITeNIbHOCTH;
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—IpOBENICHUE 3aHATUH B paMKax CIYy)KeOHOW TMOATOTOBKH C TOCYJapCTBEHHBIMU
MHCIIEKTOpPaMH IO IMOXapHOMY HAaJI30py IO HM3YyYEHHIO 3aKOHOJATENIbCTBA B aJMHHUCTPATUBHO-
IOPUCIAUKITNOHHOM cepe.

B pamkax wu3yueHuss 1npoOJieM COBEpPLICHCTBOBAHHUS  aJMUHUCTPATUBHO-IIPABOBOI
NESTEIbHOCTH 110 BBIABICHUIO, MPEIYNPEKICHUI0O U IPECEUCHUIO HApyLIEHUN TpeOoBaHUM
B 00J1aCTH MOXKapHOM G€30MaCHOCTH CIeAyeT OTMETUTh paboty opranoB I'TIH nHan ontumuzanueit
MIPaBOBOTO PETYIUPOBAaHUS OOECIEeYeHHUs TIOKapHOH Oe30macHOCTH. JIMHAMUYHO pa3BUBaeTCA
HOPMAaTUBHO-TIpaBoBasi 0a3a [isi OOJIerYeHusi KOHTPOJIbHO-HAJ30PHBIX Mpouenyp. beicTppiMu
TemMnaMu (OPMHUPYETCSs MEXaHU3M HE3aBHCUMOM OIIEHKH PHCKa (II0XKApHOTO ayauTa), IPH KOTOPOM
COOCTBEHHUKHM CaMHM 3aWHTEPECOBaHbl B 0€30MaCHOM IPOTHUBOMOXKAPHOM COCTOSIHUM CBOUX
OOBEKTOB 3alUTHI, TaK KaK TOJHKO B 3TOM CJIyda€ OHHM MOTYT IOJYYUTh MOJOKHUTEIHHOE
3aKJIIOUYEHHEe, HEOO0XOoAMMOE Il JKOHOMHUYEcKoW gesTenbHOCTH. (Ocol0o cieayeT oOpaTuTh
BHUMaHHE Ha TO, YTO B Hacrosimee Bpems opradbl [TIH mnpoBomsT akTuBHYHO paboTy
10 BHEJIPEHUIO PUCK-OPUEHTUPOBAHHOTO MOAX0/a IIPH OpraHU3aluy [UIAHUPOBAHUS U IPOBEICHUH
MEPOMPHUATHIA 10 Han30py (KOHTPOIIO) OOBEKTOB 3alIWTHl. PHCK-OPUCHTHPOBAHHBINA TTOJXOJ
MPEJICTaBIsIeT COOOM METOJl OpraHu3alud M OCYLIECTBICHHUS TOCYJapCTBEHHOTO KOHTPOIS
(Ham3opa), Mpu KOTOPOM BEIOOP MHTEHCHBHOCTH ((POPMBI, TPOJOIKUTEILHOCTH, TIEPHOANIHOCTH)
MPOBEJICHUSI MEPONPUATUH IO KOHTPOJIIO, MEPONPHUITHI MO MNpOo(UIAKTUKE HaAPYIICHUS
00s13aTeNbHBIX TPEOOBAHUN ONPEAETSACTCS OTHECEHHWEM JESTEIbHOCTH IOPHIMYECKOTO JIHIIA,
WHIUBUAYAIBHOTO MPEANpUHUMATENS W (UIM) UCHONB3YEMbIX MUMH IPHU OCYIIECTBICHUU TaKOU
NESTEIbHOCTH  [IPOU3BOJCTBEHHBIX OOBEKTOB K ONPEJEICHHONM KaTeropuu pucka Jubo
ompezeIeHHOMY Kiaccy (kareropuu) omacHoctd [4]. Tlpu oOTHeCeHHH OOBEKTOB 3alllUTHI
K KateropusiM pucka opranbl ['TIH yuuThIBarOT TSKECTh HETaTUBHBIX MOCIEACTBUN, KOTOPBIE MOTYT
HACTYNHUTh TpU HECOOTIOACHUU O00s3aTelbHBIX TPEOOBAaHUI MOXKAapHOW OE30MacHOCTH, a TaKXkKe
BEPOSITHOCTh HECOOJIOJICHUSI COOTBETCTBYIOIIMX 00sI3aTeIbHBIX TpeOoBaHui. C yu€ToM M3MECHEHUH,
BHECEHHBIX MoctaHoBleHueM [IpaBurenscTBa Poccuiickoit @eneparun ot 9 okts10pst 2019 r. Ne 1303
«O BHeceHUU U3MEHEHHUIB HeKoTOphle akThl [IpaBuTenbcTBa PO» B mocranosinenue IIpaBurenscrBa
Poccuiickoit ®eneparu ot 12 ampenst 2012 1. Ne 290 «O ¢enepanbHOM rocyaapcTBEHHOM
noxapHoM Hamzope» ¢ 1 suBaps 2021 1. mpunoxenunem K Ilomoxkenuio o denepaabHOM
rOCyJapCTBEHHOM I10>KaPHOM HaJ30p€ BBEACHBI CIELYIOIUE KAaTErOPUN PUCKA:

1) xareropus Upe3BbIUaiHO BBICOKOTO PUCKA;

2) KaTeropus BBICOKOTO PUCKa;

3) KaTeropusi 3HaUUTEIBHOIO PHUCKA,

4) kateropusi CpeJJHEr0 pUcCKa;

5) xaTeropusi YMEpeHHOI'O PUCKa,

6) kareropust HU3KOro pucka [5—6].

[IpencraBusiercs, 4YTO  TakOM  MOJAXOJ  MO3BOJUT  ONTUMHU3HPOBATh  MPOIECC
rOCYJapCTBEHHOTO KOHTPOJs (Haa3opa) [Uld MHCIEKTOPOB IO TMOXApHOMY Haa3opy, Oyner
CIIOCOOCTBOBAaTh  CHMKEHHMIO  KOJMYECTBA IPOBEPOK B  OTHOLIEHUH  JOOPOCOBECTHBIX
npaBooOuagareneid 0ObEKTOB 3alUTHl U B TO K€ BpeMs MMOMOXKET 00paTUTh OoJiee MPUCTAIBHOE
BHUMaHHE Ha T€ OOBEKTbl, KOTOpbIE IMOJBEPrHYThl 0OOJ€€ BBICOKOMY PHUCKY BO3HHKHOBEHHUS
M0KapoB U JPYIMX HETaTUBHBIX MOCIEACTBUM.

Kpome TOro, HEKOTOpPHIMH aBTOpaMU MPEUIOKEH MEXaHW3M KBaIW(UKAMK HapyIIeHUH
TpeOOBaHUI MOKAapHOM 0€30ImacHOCTH, OCHOBAaHHBIM Ha NPUMEHEHHWU PHCK-OPHUEHTHPOBAHHOTO
M0/IX0J1a, B OTJIMYME OT TPAJAULIMOHHOIO, HE YYUTHIBAIOIIErO HAECHTU(UKALUU TpeOOBAHUN Kak
oOsi3aTenbHBIe W J00poBONbHBIE. CyTh MPEAJIOKEHHOTO MeTOoAa KBATH(HUKAIMN HAPYIICHUI
TpeOOBaHUN TOXKApHON OE30MaCHOCTH 3aKII0YaeTCs B TOM, YTO (PYHKIIMOHAIBHAs CTPYKTypa
U CBSI3M MEXaHHM3Ma JIOJDKHBI 00€CleurMBaTh BO3MOXKHOCTh YCTAaHOBJIEHHS TOJHOTO COCTaBa
MIpaBOHApYUIEHHs, B KOTOPOM BCE €ro 3JeMEHThl: OOBEKT, OOBEKTHBHAas CTOPOHA, CYOBEKT
U CYOBEKTHBHas CTOPOHA JOJKHBI OCHOBBIBATHCS HA COOTHOIICHUSX MEXAY BBISIBICHHBIMU
HapylLIeHUSIMH TpeOOBaHUI MOXKapHOI 0€30MaCHOCTH M PUCKOM IpUYUHEHHS Bpena [7].
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Bce BrlnenepeunciaeHHble 00CTOSTEILCTBA U IPEATIaracMble Mepbl, HECOMHEHHO, TTO3BOJISAT
HanpaBuUTh Pa0OTy MO NPEAYNPEXKICHUIO, BBIABICHUIO M IPECEUCHHUIO HapyIIEHUH, pealbHO
NPUYMHAIOINUX Bpel KWU3HM U 3J0POBBIO JIIOACH, HMMYILIECTBY TIpaXJaH M OpraHu3alui,
c(oKycHpoBaTh BHUMaHHE NPOBEPSIOLUIMX OPraHOB Ha obOecre4eHuH Oe30IacCHOCTH OOBEKTOB
C MAacCOBbIM TpeObIBAaHHEM JIIOJCH, KPYMHBIX MPOM3BOJCTBEHHBIX MPEAIPUATHH, OOBEKTOB
obecrieyeHuss KHU3HEIEATEIbHOCTH HAcCeNIeHHUs, CHU3UTh aJMHHUCTPAaTHUBHBbIE Oapbepbl IpU
OCYILECTBICHUH JICSITEIBHOCTH CyOBEKTOB MAJIOTO U CPEAHEr0 NMPEANPUHIMATEIBCTBA, COKPATUTD
BpEMs IIPOBEEHUS MEPOIIPUATHH 10 KOHTPOJIIO U MOBBICUTH Ka4E€CTBO ACSATEIbHOCTH KOHTPOJIBHO-
HAJ30pPHBIX OPraHOB, MHHHMMHU3HMPOBAaTb YPOBEHb JCSHUU KOPPYINLHMOHHOM HAIIPaBICHHOCTH
CO CTOPOHBI ITPOBEPSIONINX, U, KOHEYHO XK€, B UTOre OyAyT ClIOCOOCTBOBATh COBEPLICHCTBOBAHMIO
MIPaBONPUMEHHUTENBHON JIEATENPHOCTH MO MPECEUYCHUI0 HapylleHH TpeOoBaHUN B 00JaCTH
HOKapHOU O€30M1aCHOCTH.
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HOHATHUE PUCKA U POJIb AYIUTA B CUCTEME
MNOKAPHOHN BE3OINACHOCTH

A.®. OmypkosB;
A.B. KonapammH, KaHAUIAT TEXHUYECKUX HAYK, JOLEHT.
Cankr-Ilerepoyprcekmii yausepeurer I'TIC MUC Poccun

[lpuBeneH aHanM3 TOHSATHH  «PUCK», «OMACHOCTH» W  «0E30MAaCHOCTBY,  SBISIOIIUXCS
HEOTHEMJIEMBIMH ~ KaTeropusMd B 0OmIel TeopuHM HaIMOHAJIBHOW Oe3omacHoctu. Paccmorpena
MHOTOTPAaHHOCTh KaTErOPHUU «PUCK», 0c000€ BHHMAHHWE YAEICHO MOHSATHIO «IIOXapHBIA pucK». [lokazaHo
3HAaYCHUEC YIpaBJICHUA pPUCKaMU B CHUCTEME HO)KapHOfI 0Oe30macHOCTA. BBIsSBIEHBI MMpeuMyHIeCTBa J1Jjisd
IOPpUIUYCCKUX JIMI W HWHAWBUAYAJIbHBIX HpeﬂHpHHHMaTeHeﬁ, MMPOBOJAAINNX HE3aBUCUMYIO OILCHKY
MO’KapHOTO PUCKA HAa AKCIUTYaTHPYEeMBIX O00BEKTax 3amuThl. [IpeokeHbl Mephl M0 TOBBIIICHUIO YPOBHS
cobmoieHnst TpeOOBaHUM TTOXKAPHOM 0€301TaCHOCTH Ha 0OBEKTaX 3aIlUTHI.
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Kntoueguvle cnosa: puck, MokapHBIN PHUCK, OMACHOCTb, 0OE30MACHOCTH, KIacCH(UKALNS MOKAPHBIX
PHUCKOB, PUCK-OPHEHTUPOBAHHBIN TIOIX0, HE3aBUCHUMasl OI[EHKA TTOKApHOTO PHCKa

['moGanpHble TEPEMEHBI, NPOUCXOIAIIME B PpA3BUTUM TEXHUYECKOW IMBHIIM3AIHH,
XapaKTepU3yIOTCsA BBICOKUM YPOBHEM Hay4yHO-TEXHHYECKOI'O Iporpecca, 4ro, 0€3yci0BHO, MOKHO
OLICHMBATh KaK IO3UTHBHBIE IOCIEACTBHMSI TEXHOTEHHOIO pa3BUTHs oOmiecTBa. Tem He MeHee,
000pOTHAsi CTOPOHA MOJOXKHUTENBHOTO APPeKTa HAyYHO-TEXHMUYECKOI'O Iporpecca MpeacTaBiIseT
co0Ol HEMaJlo HEraTUBHBIX IOCIEACTBUHN, HANpUMeEp, TAKUX KaK HEOIarompusTHOE BO3JCHCTBUE
TEXHOTE€HHBIX (PaKTOPOB Ha IKOJIOTUYECKOE COCTOSIHUE MPHUPOJIBI U OKPYKAIOLIEH Cpelibl, BHICOKHE
PHUCKH BOZHUKHOBEHHUSI TEXHOTCHHBIX aBapuil U KaTacTpoo.

PazHooOpazue M 4YacTOoTa BO3HUKHOBEHHMS PUCKOB M OIACHOCTEW JJs yelloBeKa
B COBPEMEHHOM OOIECTBE MPHOOPETAIOT I'PaHANO3HBIE MACIITA0bl, MPEACTABISIONIUE YIPO3y AJIs
JAJIBHENIIETO CYILECTBOBAHUS MUPOBOM LIMBUIIN3ALINH.

B cBs3u c mOsIBIEHHMEM HOBBIX PHUCKOB M OINACHOCTEW B HACTOSIIEE BPEMs YCHUIIMBAETCS
noTpeOHOCTh yenoBeka B OezomacHocTd U 3amure. CorinacHo teopun A. Macioy, 6e30macHOCTb
ABNsieTcs 0a30BOM TOTPEOHOCTHIO B HEpapXHM MOTPeOHOCTEH UenoBeKa, KOTOpas BBIXOIUT
Ha MEepBbIH IJIaH M0CIIe YAOBIETBOPEHUS (PU3HOIOTHYECKUX TOTPEOHOCTEH.

B memsax obecrieuenusi 6€30maCHOCTH 4YeJIOBEKAa B HACTOSIIEE BpeMS B IKOHOMHUYECKOMH
JeSTeNbHOCTH, a OCOOEHHO B HPOM3BOJCTBEHHOH, sBistomleiicss HauOosee omacHoW cdepoit
JESTEeIbHOCTH YeJIOBeKa, BCE Oojiee MMPOKOE MPUMEHEHHE HAaXOIUT METOIOJIOTHS YIpPaBICHUS
pHUCKaMHU.

[Togxoxpr, Oaszupyromuecs Ha OCO3HAHMM TOTO, 4YTO OOECIEeYeHHWE TapaHTUPOBAHHOMN
0€30IacHOCTH He NPEACTaBISIETCs BO3MOXKHBIM, Hayalnu BHeApsAThes B Poccum B 90-x rr. XX B.
[TpuumHOit TOMy mochoyxwna aBapus Ha YepHoObUTbCKOH ADC, 3acTaBUBIIAS IOJHOCTHIO
IEePEeCMOTPETh OCHOBBI OOecreueHHs] 0€30MaCHOCTH 0OBEKTOB aTOMHOM 3HepreTHku. IlocTeneHHo
OLIEHKAa PHCKOB ObLIa NPHU3HAHA B JHEPreTHKE, B JIEATEIHHOCTH OIACHBIX IPOHM3BOJCTBEHHBIX
O0BEKTOB, XMMHUYECKOH NPOMBIIIJIEHHOCTH U MpOoYHuX cdep, XapaKTepU3YIOIUXCS BBICOKOH
TEXHOT€HHOM OIMacHOCTHIO [1].

Berymiienue B cuny @enepainbHoro 3akoHa ot 22 uroig 2008 1. Ne 123-D3 «TexHnueckuit
pernmamMeHT o TpeOOBaHUSAX TOXKApHOM O€30MacCHOCTH» O03HAMEHOBAJIO BHEAPEHUE METOAUKHU
«IIPUEMJIEMOTO pHCKa» B cepy oOecrieueHHs! MoKapHO 6e30MacHOCTH.

Cnenyer OTMETHTb, 4YTO OJHOM W3 CaMbIX pacCHpOCTPAHEHHBIX OMACHOCTEH  JUIs
YeJIOBEYECTBA SBIISETCS «I0KapHask OMACHOCTbY». PUCK pa3BUTHA MOXkapa 00yCIaBIUBAETCS LIEIbIM
pAAOM TpPHUYMH, CpPEOu KOTOPBIX CIEAyeT OTMETUTh TaKHe KaK YMBIIUIEHHBIM IOKOT,
npeHeOpeKeHNe MpaBUIaMU MIPEJOCTOPOKHOCTH NPU OOpallleHUH C OTHEM B OBITY, a TakXe Ipu
OCYILIECTBJICHUN KaKOW-THOO NPOU3BOACTBEHHON JAESITEIbHOCTH, CaMOBO3TOpAaHHE pPa3IMYHBIX
BELIECTB U MAaTEPHUAIIOB, TPO30BBIE Pa3psabl U JIp.

TakuMm 00pa3oM, akTyalnbHOCTh MPOOJIEMBI, €€ TEOPETUUYECKAsk U MPAKTHUECKasi 3HAYUMOCTh
HEOCIIOPUMBI.

[TpoBeneHHBIH aHAIN3 OCHOBHBIX MOHSTUM B paMKax TEMbl MCCIEIOBAHMS IOKa3aa, 4yTo
C MOHATHEM «PHUCK» B cepe MokapHOH 0e30MacHOCTH TECHO MEePeruIeTaloTCsl TaKue TMOHATHS Kak
«OMAaCHOCTb» M «0E€30MacHOCTh», ABISAIOIIMECS HEOTHhEMJIEMBIMU KAaTETOpPUSIMU B 00IIEH TEOopuu
HaIMOHAJIFHON 6€30MaCHOCTH.

[ToHsiTHE «OMAaCHOCTHY HE UMEET CAMOCTOSITEILHOTO Hay4HOro onpeneneHus. [lonsTuitHo-
TEPMHUHOJIOTMYECKUM CJI0Baph TPaKJAHCKOM 3alllUThl ONPEAENAET ONAaCHOCTh KAaK BO3MOYKHOCTb
HAaHECeHMs] Bpela, HUMYILIECTBEHHOro (MaTepuanbHOro), (PU3MUYECKOro WJIM MOPAIbHOIO
(tyxoBHOT0) yiiepba JUYHOCTH, OOIIECTBY, TOCYIapcTBy [2].

[TonsiTue «0e30macHOCTb» B COBPEMEHHOM TPAKTOBKE MOXHO OIPEAETUTh KaK COCTOSHUE
3aIIMIIEHHOCTH JKU3HEHHO Ba)KHBIX MHTEPECOB JIMYHOCTH, OOIIECTBA M TOCY/IapcTBa OT BHYTPEHHUX
Y BHEIIHUX yIPoO3.

Yro kacaeTcsi MOHATUS «PUCK», TO 0€3 MPEeyBENTUYEHUS MOXKHO CKa3aTh, YTO SIBISSICH
MHOTOMEPHOI KaTeropuel, JaHHOe MOHSATHE UMeeT COTHU omnpeaeneHuil. [Ipodnema onpenenenus
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MOHATHUSL «PUCK» JI0 CHUX TOpP SBISETCS aKTyaJbHBIM MPEAMETOM CIOpa MEXIY TEOpETHKaMHU-
uccinenoBarensiMu. HeoO6xonmumo 0co00 MNOAYEPKHYTb, UYTO TEPMHH «PHUCK» HCIOJIb3YETCs
B pa3IMYHBIX HAyYHBIX HANPABICHUAX. OTUM OOBSACHSIETCS MHOrooOpasue MOJIXOI0B
K ONpEAEICHUIO YKa3aHHOTO MOHATHS. OIHAKO COBPEMEHHbIE UCCIIEOBATENN CXOAATCS BO MHEHHH,
YTO PHUCK CBOMCTBEHEH BBIOOPY M MOXKET 3HAUUTEIbHO BIUATH Ha pEIICHUE, IPUHUMAEMOE
B OTHOILLICHHUHU PA3JIMYHBIX BAPUAHTOB.

B o0meM moHMMaHuM MOJ PUCKOM IOAPA3yMEBAIOT BO3MOXKHYIO OIACHOCTh KaKOro-iu0o
HeOJIaronpusATHOTO UCXOAA.

ITo muenuto A.I1. Anbrusa, puck onpeaensercst Kak AesTebHOCTb, CBA3aHHAs C IIPEOJI0JIEHUEM
HEOIIPEICJIEHHOCTH B CUTYaI[MH HEn30€KHOro BbIOOpaA, B POLIECCE KOTOPOH UMEETCS] BO3MOKHOCTh
KOJIMYECTBEHHO M KaYE€CTBEHHO OLICHUTH BEPOATHOCTH JOCTUKEHMSI IIPENII0JIaraéMoro pe3yibTara,
HEyJa4d M OTKJIIOHEHHUs OT meiu [3].

Crnenyer mOMYEepKHYTh, YTO B OOJBIIMHCTBE HMCTOYHUKOB HAYYHOW JIMTEPATyphl PHCK
CBSI3bIBAIOT C HEOINpPENEICHHOCThI0. IMEHHO 6 amom nanpaenenuu u passusaemcsi cospemMeHHas
mupoeasi Hayka o pucke. He crTaBd 1Leiabl0 B paMKax HAcTOSIIETO0 MCCIEI0BaHUs
HKCHEPUMEHTAIbHOE M3yYEHHE PHUCK-aHaIM3a, TeM HE MeHee, HeOOXOJMMO OTMETHTb, YTO DPOJIb
CHELMAJIMCTOB B PUCK-aHAIM3€ CBOJUTCA HE K OLCHUBAaHUIO pHUCKA, a B COKpallleHUU
HEOIPEICIEHHOCTH B OLICHUBAaHUH BEPOSATHOCTEH U MOCIIEACTBUN MPEAINOIAraeMbIX HCXO0B.

[Ipy wuccnenoBaHUM CYHIIHOCTH pHUCKAa HEU30EKHO CTOJIKHOBEHHE C HEKOTOPBIMU
CIIO)KHOCTSIMH, 4YTO  OOYCJIOBIEHO MHOroo0pasueM 3Toro  (eHoMeHa, HeI0CTaTOYHOU
pa3pabOTaHHOCTHIO MPOOIEMBI, @ TAKXKe HEMPEICKa3yeMOCThI0 (PaKTOPOB, KOTOPBIE MOTYT OKa3aTh
BJIMSIHUE Ha JIeSITEIbHOCTD YEJIOBEKA.

B pamkax wu3ydeHus u30paHHOW TEMbI HCCIIEOBAaHBl HOPMATHUBHBIC IPABOBBIC AKTHI
Ha npeaMeT 0pUIMATIBHOIO 3aKPEIICHNs ONIPEIEIEHUS] KATETOPHH «PUCK.

Tak cr. 2 ®enepanpHoro 3akoHa oT 27 nekadbps 2002 r. Ne 184-®3 «O TexHUYECKOM
peryaupoBaHUN» ONpEAENseT PUCK KaK BEPOSATHOCTh NPUUYMHEHUS Bpela >KU3HU WIH 370POBBIO
rpaXxaaH, UMYLIECTBY (U3MYECKUX WM IOPUAUYECKUX JIMI, TOCYJapCTBEHHOMY WJIU
MYHUIUIATILHOMY UMYILECTBY, OKPY’KaIOLIEH cpelie, )KU3HU WM 3/10POBbIO )KUBOTHBIX U PACTCHUN
C YYETOM TSKECTHU ATOIO Bpesa.

Onwupasich Ha JJaHHBIE COBPEMEHHOW HayKH, a TaKKe Ha pe3yJbTaTbl, MOJyY€HHbIE B XOJ€
0000IIEeHNsT M aHalM3a CYIIECTBYIOUIETO OIBITa, HEOOXOAMMO YTOYHUTh, YTO PHUCK SBISETCS
KOJINYECTBEHHON XapaKTePUCTUKON BO3MOXKHOCTH peanu3anuu onacHocTu. OOBICHIETCS 3TO TeM,
YTO TJaBHBIM OOpa3oM PHUCK CBSI3aH C BO3MOXKHOCTSIMH KaKHUX-TO TOTEpb, yTpaT B pe3yjbTaTe
peanu3aly ONAacHOCTH, a B OOJIBIIMHCTBE CIIy4yaeB pa3Mephbl JaHHBIX IOTEPb MOTYT OBITh
BBIPA)KEHBI €IMHUTIAMH U3MEPEHUSI.

B uccrnenyemoii mpobiemaTtuke OHUM U3 LEHTPAJIbHBIX BOIIPOCOB SABISETCS OOecreueHue
MO’KapHOW O€30MaCHOCTH, aKTyaJIbHOCTh KOTOPOT'O B COBPEMEHHOM MUpe OeccriopHa.

Ocoboe Hay4yHO-TEOPETHYECKOe M TNPAKTUYECKOe 3HAU€HHE B CUCTEMEe obOecreueHus
M0’KapHOW O€30MMaCHOCTH UMEET KaTErOpUsl «TI0XKAPHBIN PUCK.

Kateropust «mmokapHblii pUCK» CIY>KUT NPOMEXKYTOYHBIM 3BEHOM MEXIYy O€30MacHOCTbHIO
U OMACHOCTBIO U OMNpPEAENsAeTCs BO3MOKHOCTh Pa3BUTHSI KPUTHUUECKUX CHUTYalMi, CONMPSKEHHBIX
KaK ¢ THOENBIO JII0JIEH, TaK U ¢ UCKIIIOUUTEIBHO MaTepUaIbHBIMU MTOTEPSMH.

B cootBercTBHN ¢ DenepaibHbIM 3aK0HOM OT 22 uroist 2008 r. Ne 123-D3 nokapHbINA PUCK —
3TO Mepa BO3MOKHOCTH PeaTn3aluy MOXKapHOU OMAaCHOCTH 0OBEKTa 3aIUThl M €€ MOCIESIACTBUM IS
JOJIe U MaTepUATIbHBIX [IEHHOCTEH.

[Tpunstue ®enepanpHoro 3akoHa Ne 123-O3 gBidercs NpPOPHIBOM B JEATEIBHOCTH
rocy/lapcTBa MO CHIKEHHUIO aJJMUHUCTPATUBHBIX U TEXHUUYECKUX OapbepoB B cdepe odecrieueHus
MOKapHOH OEe30MaCHOCTH.

Hcxons u3 CTPYKTYPHBIX 3JIEMEHTOB, PUCKHM MOKHO KJIaCCHU(QHUIMPOBATh MO HECKOJIBKUM
MPU3HAKAM.

Co BcrymenueM B cmiry @DexepanbHoro 3akoHa Ne 123-@3 B cucreme mMoXapHOU
6e3onacHoctu Poccuiickoil deneparyn BbIACICHBI TPU BHJA MOXKAPHBIX PUCKOB: Oonycmumbiil,
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CoYUanvbHblli. U UHOUBUOYANbHBIN. JlaHHOE JelleHue SBISAETCS OCHOBOIIOJIATAIOUIMM B OLICHKE
MOKapHBIX PUCKOB.

Tak donycmumvlii nosxcapuviti puck — 3TO TMOXKAPHBIA PUCK, YPOBEHb KOTOPOTO JOMYCTUM
U 00OCHOBAaH HCXOMAS M3 COLUAIBHO-IKOHOMHYECKHX YycioBuil [4]. OcoOEHHOCThIO yKa3aHHOIO
pHUCKa CUUTAETCs TO, YTO K JAHHOW COBOKYIHOCTH OTHOCAT MAaTE€pPHAJIbHbIE IOTEPHU. Y CIIOBUEM IS
UX OIpEe/IeIeHNUs SBIISIETCS POBECHUE COLMAIEHO-3KOHOMUYECKOT0 aHAJIN3A.

Coyuanvuwsiti nodcapHulii puck — CTETIEHb OMACHOCTH, BEAYIIEH K THOenu Tpymlmbl JoAeh
B pe3yibTare BO3ACHCTBUs OmacHbIX (akTopoB noxapa [4]. JlaHHBIA BHJ pHCKa OCHOBBIBACTCS
Ha OIICHKE CHTYAIlMH, CIIOCOOHOW MPpUBOAUTH K rudenu 10 u Ooree yelnoBeKk, U SBISICTCS PAaBHBIM
4acToTe 00pa30BaHMsI BOZMOKHOCTU TAKUX COOBITHH.

HnousuoyanvHulll nodxcapHwvlii puck — MOXKapHbIM PUCK, KOTOPBIA MOKET MPUBECTH K THOEIN
YeloBeKa B pe3ysbTaTe BO3JCHCTBHs omacHbIX (akropoB mnoxapa [4]. Takum ob6paszom,
WH/IMBUyAJIbHBIE TIOXKApHBIE PUCKU ONPEICISIOT BEPOSTHOCTh THOETH B pe3yibTaTe IoKapa
OJTHOI'O 4eJOBeKa. BaXHbIM mOKa3aTeleM B OLIEHKE JaHHOIO BUAA PHUCKA SBISIETCA 4YacTOTa
HaXO0X/ICHUS YEJIOBEKA B YCIOBUSAX KPUTUUECKONU CUTYaLIUU.

CreneHb OMNAaCHOCTM pHCKa JUIs 4YeJOBEKAa TaKXKe SBJSETCSs OJHUM U3 IPU3HAKOB,
0 KOTOPOMY MOXHO Kiaccu(pUUIMpoBaTh MOkapHbIE puUcKU. [lo ykazaHHOMY NMpU3HAKY MOXKHO
BBIJICJIUTH CJIEAYIOIIUE CTEICHHU:

1) R1 — xapakTepu3yeTcsi BO3SMOKHOCTBIO BO3TOpPaHUS;

2) R2 — oriinuaercst HATMYKMEM OMACHOCTH, YTPOXKAKOLICH 3I0POBbBIO JIIOICH;

3) R3 — kBaymuuUpyeTcs BEICOKOW BEPOSATHOCTHIO THOCITH YeTI0BEKa MPH TOXKape.

AHaJIOTHYHBIM 00pa30M MOJPA3AEISIIOTCA MOXKAPHBIE PUCKU U B CIy4ae Yrpo3bl YaCTUYHOMN
WJIM TIOJIHOM YTpaThl UMYIIECTBA B PE3YJIbTATE MOXKapa.

ITo mporCcX0XKACHUIO OXKAPHBIE PUCKU PA3IMYAOTCS:

1) B 3aBUCMMOCTHU OT NPUYMH BO3HUKHOBEHUS noxapa. OleHke nojjiexar Takue GakTopsl,
KaK ITOJIKOT, 3aMbIKaHKWEe, HEUCIIPAaBHOCTHU OTOILICHUS U JIp.;

2) B 3aBUCUMOCTH OT crienn(pukn 00beKTa. 3HAUUMBIMHU (DAKTOpAaMH MPH OLIEHKE SIBIISIOTCS
cneun(UYHOCTh NPOEKTHPOBAHUS, MaTEpUalbl, HCIOJb30BaHHbIE IPU CTPOUTENLCTBE, €U
HCI0JIb30BaHUS, ITAKHOCTD U 1IP.;

3) B 3aBUCHMOCTH OT pUCKa MOJIY4YEeHHUs] TPaBM JIIOJbMH. B 1aHHOM ciydae paccuMThIBaeTcs
CTENeHb yliepda 370pOBbIO, a TaK)K€ NPUHUMAIOTCS BO BHHUMAaHUE KaTErOpHH JIUIL, 370POBbIO
KOTOPBIX MOKET OBITh HaHECEH ylIepo.

Co Bceil onpeeNeHHOCThI0 MOXKHO YTBEPXKAATh, YTO MPUBEICHHBIN MEPEUEHb HE SIBISETCS
ucuepnbiBaromuM. [Ipobrema kinaccuukauy MOKapHBIX PUCKOB M OLIEHKA PA3IMUYHBIX BHIOB
MO’KapHOTO0 pHUCKa SBISAIOTCS OOBEKTOM TOBBIIIEHHOTO MHTEpeca IIHPOKOro Kpyra JIMIIL.
B d4acTtHOCTH, 9TO OpraHM3alMM, OCYLIECTBIISIIOIIME IPOU3BOACTBO  MPOTHBOIIOKAPHOTO
o0opyI0BaHUE, OKa3bIBAIOIINE YCIYyTU B cdepe oOCTyKUBaHUSI MPOTUBOMOKAPHOTO OCHAIICHUS,
Hay4YHO-MCCIIEIOBATEIbCKME  OpraHu3allud B O0JIACTM  NPOEKTUPOBAHUS,  CTPOUTENIbHBIC
OpraHM3allM, CTPAXOBbIE KOMIIAHUH U MHOTHUE JApyrue [5].

KoHTpounb 3a nokapHbIMU PUCKaMU MO3BOJISIET CBECTU K MUHUMYMY IIOTEPH B KPUTUYECKUX
CUTYalUsIX, CBSI3aHHBIX C BOSHUKHOBEHUEM I0KapoB. /{1151 CHH)KEHUST BEpOSITHOCTH BO3HUKHOBEHUS
Iokapa M CTENEHH TSKECTHM BO3MOJXKHBIX IIOCIEACTBUMI OT HEro, B IIEPBYIO OYEpElb,
Mpe/CTaBIseTcsT HEOOXOMUMBIM OINpeAeNsATh M aHAJIM3UPOBaTh BEChb CHEKTpP (HaKTOpOB,
OKa3bIBAIOIINX BIMSHUE HA PUCKHU.

OrpoMHOE 3Ha4€HHE YIPaBICHUS MOKapHBIMU PUCKaMU MPU3HAHO 3akoHoaaTeneM. B 2017 r.
BHeceHbl m3MeHeHHs B DexnepanbHblii 3akoH OT 21 nmexabps 1994 r. Ne 69-03 «O moxapHoii
6e3omacHocTH». B yacTHOCTH, yKa3aHHBIMH U3MEHEHHUSIMH BBE/ICHO MOHATHE «HE3aBHCUMAasl OLlEHKa
MOXXKapHOTO pHCKAa (ayAuT TOXKApHOH Oe30macHOCTH)». DTO JHUIIHUN pa3 MOATBEp)KIAaeT
HampaBJICHHOCTb ~HAa  BHEJIPEHHE  PUCK-OPUEHTUPOBAHHOIO  MOJAXO0Jda B  POCCHUUCKYIO
JNENUCTBUTEIBHOCTD.

Cormacuao cr. 1 ®enepanpHoro 3akoHa ot 21 mexadbps 1994 r. Ne 69-®3 «O moxxapHO#H
0e30macHOCTH» HEe3aBHCUMasl OIeHKa IIOKapHOTO pHCcKa (ayIuT MOXKapHOW O€30MacHOCTH)
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OTIPEIETISICTCS KaK OLIEHKAa COOTBETCTBHS OOBEKTA 3alIUThl TPEOOBAHUSAM TIOKAPHON 0€30MacHOCTH
U TpoBepKa COOMIOACHHUS OpraHu3alusMd M TpakJaHaMH IPOTUBOIMOXKAPHOTO pexuMa,
MIPOBOAMMBIC HE 3aWHTEPECOBAHHBIM B PE3YJIbTaTaX OINEHKU WM MPOBEPKH SKCIEPTOM B 00IACTH
OLIEHKH M0KapHOTO PUCKA.

Crnenyer 3aMeTUTD, YTO HE3aBUCUMast olleHKa noxapHoro pucka (HOP) u pacuer no ouenke
MO’KapHOTO0 PHUCKAa HE HJICHTUYHBIC TOHATHUS, TaK KaK pacyeT MOKapHOIo pHCKa SBISETCS
KOMITIOHEHTOM (coctaBHOU yacThio) HOP. OcHoBHBIE MeponpusTusi, npoBoauMbie B pamkax HOP,
MIpe/ICTaBJICHbl Ha PUC.

HE3ZABHCHMAM OOEHKATTOXAPHOI'O PHCKA

P / \ \

Anamis IMoxsxcapuent KonmsroTepHoOe Brigaua
OOKYMEHTOB avauT ODBeKTa MOOS/IMPOBAHHE 3AKUTIOYE HU I
Ha H pacyeTr
COOTBETCTBHE PHCKOB
TpeboBanleM
T03¥a pHOH
0e30ma cHOCTH

Puc. OcHoBHBbIE MeponpusTHs, MPpoBoAMMbIe B pamkax HOP

HOP, kak oneHka coctosinus 00beKTa, MprU3BaHa ONMPEAEsATh B KAKOH Mepe COOII0aaroTcs
TpeOoBaHUs MOKapHOW OE30MACHOCTH, a TAaKKe€ B KAKOW CTEMEHU COCTOSIHHE O0BEeKTa B OOIIeM
sBisieTcss Oe3omacHeIM Jutst Jrofei [6]. Takum oOpasom, Ha 6aze HOP Bbimaercs 3akimrodcHme
O COOTBETCTBUU WJIM HECOOTBETCTBMM HOPMaM U TPeOOBaHUSM IMOXKapHOU Oe30MmacHOCTH 00beKTa
3aIUTHI.

PacueT moxapHOro pucka, B CBOIO O4epe]lb, 3TO OLEHUBAHNE BEPOSTHOCTU I'MOeNu e
B CJIy4ae Mo)kapa B COOTBETCTBHH C TEKYIIUM COCTOSIHUEM OOBEKTa.

BaxHpIM 1711 MCClIeOBaHUS SBISIETCS PACCMOTPEHHE MOXKAPHOTO ayauTa Kak Ipoliecca.
Hccnenoanue m000ro mnpoiecca CBI3aHO C BBIJIEICHUEM PA3IUYHBIX €r0 ATAloOB U BBISIBICHUEM
uX cnenu@uyeckux 0coOEHHOCTEM.

[TepBeiM aTamom npoBeneHuss HOP sBnsercst mpeasaputenbHbld 3Tan. Ha stoil daze
3aKka3uuk MHGOpMUpyeTcs o perinamente nposeneHus HOP, ¢ HUM coriacoBbIBalOTCS OCHOBHBIE
YCIIOBUS.

OCHOBHOI 3Tan, KOTOPBII TakkKe MOXHO Ha3BaTh HKCIEPTH30M 00BEKTa, BKIIOYAET B CeO:
aHaJIM3 TPOEKTHOW JOKYMEHTAIMH; SKCHEPTHBIM OCMOTp 00bekTa M O(OpMIICHHE PpEe3yIbTaToOB
MPOBEJICHHBIX MEPOMNPUATHI aKTOM MOKAPHO-TEXHHUUECKOTO 00CIeIOBaHHUS.

3aKIIOUNUTENbHBIA  ATall  XapaKTEpU3yeTCs COCTABIEHUEM HKCHEPTHOIO 3aKIIIOUEHUs
o pesynbratax HOP, koTopoe nocie perucrpaiuu B GpeaepaibHOM OpraHe UCIOTHUTENbHOM BIacTH
B o0jacTh moKapHOM O€30MacHOCTH M BKIIIOUEHUS B OOIEPOCCUHCKUN peecTp, TapaHTUPYET
OTCYTCTBHE TJIAHOBBIX MTPOBEPOK, MPOBOANMBIX OPTaHAMHU TOCYAAPCTBEHHOTO MOKAPHOTO HAI30pa,
B T€UeHHUE OoJjiee JUIUTEIHLHOTO NMEePHO/Ia M0 CPABHEHUIO C OOLIUMU YCIOBUSIMH.

[Tponienypa HOP He siBisiercst 00s3aTeNnbHOM, HO, TEM HE MEHee, MPOBEIEHHE MOKAPHOTO
aynuTta o0nalaeT HEOCHOPUMBIMU IUIIOCAaMU JUISl IOPUAMYECKUX JIMIL M HHAMBHUYaJTbHBIX
MpearpuHUMAaTeNIe, BIAACIONINX WM MOJB3YIOMUXCS OOBEKTaMU 3allUuThl. B  dacTHOCTH,
peructpanusi MOKapHOW JeKJapalMd IO HMTOraM IIOKapHOro ay[uTa SBJISETCS CepbEe3HBIM
apryMEHTOM B TOJIb3y CHIKEHHS KaTErOpUU MOXKAPHOTO PHUCKA, KOTOPOE, HECOMHEHHO, PUBOIHT
K DKOHOMHYECKOU BBITOJIE.
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besycnoBHO, TnaBHOW mpoOIEMOl B COBPEMEHHBIX pEaNHsIX SBISETCS MOTHUBAILIUS
OOJBIITMHCTBA COOCTBEHHWKOB M apeHAATOPOB OOBEKTOB 3AIUTHI 3aHU3UTH TOXKAPHBIE PHUCKH
Y YBEJIUYUTh MHTEPBAJIBI MEK/Y [UIAHOBBIMU IIPOBEPKAMU B PE3YJIbTATE MPOBEICHUS ayIuTa U3-3a
SKOHOMHUYECKOH menecooOpa3HocTu. Hepeaxko mokapHBIA —ayauT MPOBOJUTCS B CBS3H
C TMpEeANnuCaHUsSIMU HAI30PHBIX OPraHoOB. OJTO TEUYANBHBIA (AKT, MOCKOJIBKY COOIOICHUE
TpeOOBaHUN TOXKApHON OE30MaCHOCTH MPEJCTABIsAECT COOOW HEOOXOIUMOCTh IS COXPaHEHUS
JKU3HU JIIOJICH, SIBIIIOIIEHCS BBICIICH IIEHHOCTBIO.

OnHako Jake eciu MOCMOTPETh Ha MPOOJIEeMY C YTUIUTAPHOM TOYKH 3PEHUS, BOBpPEMS
pean30BaHHbIE MEphl MOXKApHOM O€30MacHOCTH MOTYT cOepedb JOPOrOCTOSIIEee HUMYIIECTBO,
HE JOIMYCTUTh TMPOCTOSI B OH3HECE, COKOHOMUTh Ha ImTpadax W JaKe COXPaHUTh CBOOOIY
OTBETCTBCHHBIM JIMIIAM.

[ToBBICUTE YpOBEHB COOJIOJICHUS TPeOOBaHMM MOKApHOW O€30MacHOCTH Ha OO0BEKTax
3alIUTBl TIO3BOJIUT OOBSBICHHWE TMPOIEIYPhl IOXKAPHOTO ayauWTa o0s3aTelnbHONM M BCEX
OPUIMYECKUX JIUI] ¥ MHANBUIYAJTBHBIX MPEIITPUHUMATENCH, IKCITYaTHPYIOMUX O0BEKTHI 3aIUTHI,
Ha KOTOPbIX B TEUYEHHE KAJICHAAPHOIO TrOJa 3aperuCTpUpOBaHbI MOXKapbl. Takke BUAUTCA
1enecoo0pa3HbIM  COKpAllleHHe HWHTEpBalla MeEXAYy IUIAHOBBIMM TMPOBEPKAMH  OpraHaMu
rOCYJIapCTBEHHOI'O0 IOXApHOTO HAA30pa [aK€ B CIIy4yae MPOBEACHUS HE3aBUCUMOM OIIEHKHU
MOYKapHOT'O PUCKa.
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HHO’KAPHAS BE3OITACHOCTD HA TPAHCIIOPTE
N OBBEKTAX HH®PACTPYKTYPbI

ECTECTBEHHAS KOHBEKIIUA B TPAHCIIOPTUPYEMbIX
HE®OTEINNPOAYKTAX ITPU BO3JAEUCTBHUH ITOKAPA

A.A. Ky3bMUH, KAaHAUAAT NeJATOTHYECKUX HAYK, TOLEHT;
T.A. Ky3bMuHa, KAaHAUAAT NeJArOrHYECKNX HaYyK.
Cankr-Ilerepoyprceknii yausepeurer I'TIC MUC Poccun

Y CTaHOBIIEHO, YTO OCHOBHOM OOBEM XHUIKHX HEPTENPOAYKTOB, HAXOMSLIMKCS B TPaHCHOPTHOU
LUCTEPHE LWWIMHAPUIECKONH (OPMBI, MOXKHO CUUTATh U30TEPMHUUECKUM sApoM. CHopMyTUpOBaHbI yCIOBUS
NepexoAa TPaHuLbl TYpOYJIEHTHOTO U JIAMHUHAPHOTO IEPEMEILEHHs MPUCTEHHOIO IOIPaHUYHOTO CIIOs
BBICOKOBSI3KMX JKHUAKOCTEH B 00BEME TPaHCHOPTHOW mUcTepHBI. [IpeacTaBieHbl pe3ynbTaThl MPUMEHEHUS
IMOJIYYCHHBIX KPUTCPHUATIBbHBIX 3aBI/ICI/IMOCTeI\/'I, KOTOPBIC COIIAaCYIOTCA C CYIIECTBYIOIIMMH OIBITHBIMU
JAHHBIMH M OTPAXalOT MPOLECCHl TEIUIOMACCONEPEHOCa NPH JIAMHHAPHOM U TYpOYJIEHTHOM pEXHMeE
nepeMeneHns HeTenpoIyKTOB B TOTPAHUIHOM CIIOC.

Kniouesvie cnosa: TpaHCIOpPTHAs LMUCTEPHA, KOHBEKTUBHBIN TEIJIOMAcCOIEPEHOC, €CTECTBEHHAs
KOHBEKIHS, [IOTPAHUYHBINA CJIOH, TAMUHAPHBIN PEXUM, TYpOYJICHTHBIN PEKUM, KPUTEPUAIEHOE YpaBHEHHE,
XapaKTEPHbIN JTMHEWHBIN pa3Mep, OIpeaeistonias TeMIepaTypa

ITepeBo3ka *kene3HOAOPOKHBIM M aBTOTPAHCIIOPTOM HE(PTENpPOIYKTOB, KOTOPBIE SIBIISIOTCS
BBICOKOBSI3KMMH JKHJIKOCTSIMH, OOBIYHO OCYIIECTBJIIETCSA B CHELUAIBHBIX €MKOCTSX, KOTOpBIE, KaK
NPaBWJIO, MUMEIOT (OPMY TOPHU3OHTAIBHOTO IMJIMHApPA. B cilyyae BO3HHKHOBEHHS IOXKapa ero
TEIUIOBOE U3JIY4YCHHUE, a TAK)KE HEIIOCPEACTBEHHOE BO3ACHCTBUE NPOLYKTOB TOPEHUS, MOKET BbI3BaTh
YBEJIMYEHUE JAaBJICHHUsS] MAapoB HE(TENPONYKTOB, YTO MpPU ITOM OyAeT BIUATH Ha MPOYHOCTHHIE
XapaKTEPUCTUKK MaTepuana, KOTOPbIH OBl MCIOJIb30BaH JUIS M3TOTOBJIEHUS CTEHOK TPAaHCIIOPTHOM
nucTepHbl. Pacder mapaMeTpoB TEXHOJIOTMYECKOM CXEMBl, OO0ECHEUMBAIOIUX OE30MaACHYIO
TPaHCIIOPTHUPOBKY KHUJIKUX YIIIEBOJOPOIOB, Oa3UPyeTCsl HAa UCCIIEIOBAHUY MTPOIIECCOB TEIIOOOMEHa
MEX]y KHUJIKOCTBIO U OTPa)IaI0LIMMH TOBEPXHOCTSIMHU TPAHCTIOPTHBIX LIUCTEPH.

[Tponecc TemnooOMeHa MpH €CTECTBEHHON KOHBEKLIMU B TOPU3OHTAIBHO PACIIONOKEHHON
LHWIMHJPUYECKON €MKOCTH HCCIEIOBAaH B psA€ HMHTEPECHBIX B KOHTEKCTE pELIeHHs MpolieM
6e3onacHoctu pabor [1-4]. Tak, B pabore [l] mnpeacraBieHbl pe3yibTaThl TEOPETHUYECKHX
U DKCHEpPUMEHTAIbHBIX MCCIENOBAaHUM Tpolecca B  TEIIOOOMEHE B TOPU3OHTAIBHO
OPUEHTUPOBAHHOM ILMJIMHJPE, KOTOpbIEe OBLIM MOJIy4eHBl C MCIIOJB30BAaHUEM MPUOINKEHHBIX
METOJIOB Ha 0a3e wuHTerpaibHbIX 3aBucuMocteid Kapmana-IlonbrayseHa mnpuUMEHHMTEIBHO
K JKUJKOCTHOMY IOTPaHMYHOMY cJOt0. ABTOpamu paboThl [1] MCHOIB30BaHBI aHATMTUYECKUN
METO/]I M YMCIEHHOE UHTErPUPOBAHKE ISl JAMUHAPHOTO IOTPAHUYHOTO CJI0SI 10 BCEH MOBEPXHOCTU
WIMHApPA TpU TYpOYJEHTHOM JIBMXXEHMU XHJIKOCTHU JUIl HE3HAUUTENbHBIX 3HAUYEHHUSX OCEBOM
KoopauHaThl. YUMClIeHHbIe XapaKTepUCTHKU MpOoIlecca €CTECTBEHHONM KOHBEKLUHU MOJTYy4YeHBI IJIs
3HayeHui uucna [lpaHaris B A0CTarouyHo MIMpoKOM juanasoHe Pr=1-20, onxnako pasnuuus
B pe3yJIbTaTax MPUMEHEHHS TEOPETHUECKUX U YACIEHHBIX MeTo10B nocturat 3040 %, mpu s3Tom
pe3yabTaThl JKCIEPUMEHTA IMOKa3ald 3HAUeHHs] BENIWYMHBI KOX(PQPHUIHMEHTa KOHBEKTHBHOTO
TEII000MEHa MEHBIIIE MMOJIYY€HHBIX PACU€THBIM METOJIOM.

B pabote [2] npeacraBieHbl pe3yabTaThl SKCIEPUMEHTAIBHOTO pelIeHus: 00paTHOM 3a/1a4H,
KOI'/la MCTOYHUKOM JIAMHHAPHOTO JBHM)KEHUS >KUJIKOCTH B LMJIUHAPUYECKOW EMKOCTH SBIISETCS
BHYTPEHHUIN HCTOYHUK TeIlIa, MPU 3TOM IOJy4YeHa PACUETHAsl 3aBUCHMOCTb JJII OTHOCHUTEIBHO
Y3KOr0 TEMIEPaTypHOI'o IUana3oHa.
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Pabora [3] nmocBsmieHa COMOCTaBICHUIO PE3YJIbTATOB YHCIEHHOTO M 3KCIIEPUMEHTAIBHOTO
METOZIOB UCCIIEOBAHUS ng)ouecca TEIJI000MEHa B TOPH30HTAJIBHBIX KOJIBLEBBIX KaHalaxX Ul YMCell
Perest B manasone Ra=10°+10° npu ycioBuu, 9to 60JTee HArPETHIM SIBISCTCS BHYTPESHHHH IFITHH/IP.

Tem He MeHee, NpPEICTABICHHbIE B MHOIOUYMCIEHHBIX pPabdOTax 3KCIEPUMEHTAIbHbIC
3aKOHOMEPHOCTH, OINHCHIBAIOIINE €CTECTBEHHYIO KOHBEKLHMIO BOJMM3M  LIMJIMHAPHYECKON
IIOBEPXHOCTHU, HE MOT'YT ObITh UCIOJIb30BAHBI B MOJIHOM Mepe JUIsl IPOrHO3UPOBAHMS IOCIEICTBUN
TEIUIOBOTO BO3/JICMCTBUS TOXKapa Ha TPAHCIOPTHYIO LHUCTEPHY C HEPTENpPOIyKTaMHu. OITO
00YCIIOBJIEHO IByMsI 0OCTOATEIbCTBAMH.

Bo-niepBbix, TeMmmepaTypHbli JAuamna3oH, B KOTOPOM IIPOBOJMJIMCH HCCIEIOBaHUS,
HE B IIOJJHOW MEpE COOTBETCTBYIOT YCIOBHAM I0Kapa.

Bo-BTOpBIX, aHATUTHYECKUE 3aBUCUMOCTH, KOTOPBIE MOMy4Ymin aBTophl [1-3], 6a3upyroTcs
Ha aHAJOTUMM MPOLIECCOB TEMJI00OMEHa MEXIY JKUAKOCTBIO U HApY)KHOH, TO €CTh BBITHYTOI,
MOBEPXHOCTHIO TOPU3OHTAIBHOTO IIMJIMHAPA, YTO HE COOTBETCTBYET (DHU3HMKE TPOLECCOB,
[IPOTEKAIOIIUX BHYTPU LWIMHAPA, KOT/A MOBEPXHOCTh UMEET BOTHYTYIO KOH(purypanuio. B stom
cllyyae B BEpXHEH 4YacTH LWIMHApPA BCIEACTBUE HArpeBa XHIKOCTH M (OPMBI MOBEPXHOCTH
TEIUVIOOOMEHa  CTPYKTypa IOTPAaHUYHOIO CJIOS  CTAHOBUTCA  HEJAOCTATOYHO  YCTOHYMBOM
C HOCeAYIOUM OTpeIBOM. Ha 3Tu mpoleccsl BIMSET TakKe HaJIU4Ke MOJI0KUTEIbHOTO TPaiueHTa
JABJICHUS, BO3HUKAOIIETO BOJIb IOTPAHUYHOTO CJI0S KUAKOCTH.

['uppoauHamuueckas KapTHMHA MOIPAHUYHOIO CJIOSI OKOJIO BOTHYTOM LMJIMHAPUYECKON
IIOBEPXHOCTU omnucaHa B pabote [4]. BusyanbHble HaOMIOACHUS JalOT OCHOBAHUS I0JIaraTh, YTO
IIPOLIECC E€CTECTBEHHON KOHBEKLIMHM OKOJIO BepxXHEld o01acTh BOTHYTOW LMJIMHAPUYECKON
IIOBEPXHOCTU HMeeT BHUXpeBOM Xapakrep. I[lockonbKy OKOlO HMKHEH 001acTH BOTHYTOM
WINHAPUYECKON TOBEPXHOCTH NOTPAaHUYHBIA CJIOH CTaOWIIBHO JIaMHHApeH, HHTEHCHBHOCTDH
€CTECTBEHHON KOHBEKIIMM MEHbIIE [0 CpPaBHEHHIO C BepxHed. OT1o 00ycinaBiMBaeTcCs
CYUIECTBEHHBIM BJIMSHHUEM TEPMOTPABUTALMOHHBIX CHJI W CTpaTU(QUKALMKU [0 BEPTUKAIU
Ha XapakTep MeXaHHM3Ma TEIUIOMAacCONEpeHOCa B IONEPEYHOM CEUYEHUU TPAHCIIOPTHOM E€MKOCTH
HMWIMHIpUYecKol Qopmbl. Ecnum B BepxHeil 00iacTu BOTHYTOM IOBEPXHOCTH CTpaTH(QUKAIUSA
CTaHOBHUTCS HEYCTOWYMBOW, MHTEHCUBHOCTh TYpOYJEHTHOIO KOMIIOHEHTa IIpoliecca IepeHoca
UMITyJIbCA M TEIJIOMACCONEPEHOCa BO3PACTACT, a MpPH IOBBIIIEHUNU YCTOWYMBOCTU IMPOUCXOIUT
3aTyXaHU€ HUMITyJbCa C OJHOBPEMEHHBIM YMEHBIIEHHEM HHTEHCUBHOCTH TEIJIOMACCOIEPEHOCA.
[Ipy >TOM mNpU HACTYIUIEHUH YCTOWYMBOM cTpaTtudukanuyu BOJIM3M HUXKHEW 00lacTH BOTHYTOMN
LWINHAPUYECKOM  TMOBEPXHOCTH  JI0Js1  TYpOYJEHTHOTO  TEIIOMaccolepeHoca CTaHOBUTCS
COM3MEPUMOI C MOJIEKYJIIpHON KOMIIOHEHTOH. B 3TOM citydae B BSI3KOM 10JIci10€ HaOII0JaeTcsl TakK
Ha3bIBaeMOe «HaOyXaHHE», CONPOBOXK/IAIOIIEECS YBEIMUEHUEM €0 TONLIHMHBI U paclpoCTpaHEeHHEM
BJIUSIHUSL BA3KOCTHBIX U TEIUIONPOBOASIIMX CBOWCTB KUAKOCTU. TypOyJleHTHas COCTaBIISIONIAs
mpoliecca TerioMacconepeHoca IMpH HACTYIUIEHMM MOJOOHBIX YCIOBHUH yMeHbIIaeTrcs Oosee
MHTEHCUBHO B CpaBHEHMM C TIPOLECCOM TIepeHoca wummynbca. [lo Mepe HapacraHus
CTpaTU(PUKALMOHHON  yYCTOMUMBOCTM NPOMCXOJUT  MPAKTHUYECKH TIOJIHAS  JIaMHUHApU3aIHs
TypOyJE€HTHOrO TMPUCTEHHOI'O IOTOKA, COMPOBOXKIAIOLIASCS CYIIECTBEHHON HEOJHOPOIHOCTHIO
B paclpeielieHuu MapaMeTpoB TypOyJIE€HTHOCTH Ha NepUMETPe BOrHYTOI moBepXHOCTH. B HuxHen
o0jacTh ceyeHWs] UWIMHJIPUYECKONM LUCTEpHbI TYpPOYJIEHTHBIE COCTAaBISIONIME B H3MEHEHUSX
TEMIIEPATYpPbl M CKOPOCTH KOHBEKTHMBHOIO IIOTOKA MOHOTOHHO CNAJalOT OT BHYTPEHHEW
MOBEPXHOCTH JIO €€ OCH. OTO JaeT OCHOBaHME I[ojaraTb, YTO B TIOTPAHUYHOM CJIO€
HE TEHEPUPYIOTCSI HOBbIE TYpOYJIEHTHOCTH, a IPOUCXOAUT 3aTyXxaHue AU Qy3nOHHO-TIEpEHOCUMBIX
BO3MyIlleHWH. Pa3HuWIla B aMmumTyaax myJdbcalvii B BEpXHEW W HWXKHEH OO0JacTsIX BechMa
3HAYMUTENbHA, IPU 3TOM aMIUIMTY/bl MyJIbCalluii BOIU3M BEepXHEW 00JIAaCTH CYIIECTBEHHO OOJIBIIE,
4yeM okoJi0o OokoBOM. [l HIbkHeH oOsacTu HaOnromaeTcsl Mpolece JJaMUHAapU3alui ITPUIOHHOTO
TEUYEHMsI, TIPU 3TOM MHTEHCHBHOCTH IPOLIECCA TEIIOMACCONEPEHOCA B 3aBUCUMOCTH OT 3HAYEHUS
YIII0BOM KOOPAMHATHI MOXET U3MEHAThCS B 3—4 pasa.

CrnenoBarenbHO, NMPH pacueTe MapaMeTpoOB TEXHOJOTHMUECKOW CXEeMbl, 00eCreyuBaromuxX
0e30MacHy0 TPAHCHOPTHUPOBKY JKUIKUX YIJIEBOJOPOAOB, HEOOXOAMMO YYHUTHIBATH B3aUMHYIO
OpPHEHTAIMI0 TPAHCHOPTHON LUCTEPHBI M HU3IyYarollell MmoBepXHOCTH Qakena mnoxapa. llpu
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TEIUIOBOM BO3/CHUCTBHUH M0OKapa U TIOJIHOM 3aI0JHEHUH TPAHCIIOPTHON eMKOCTH He(hTEeNpOyKTaMu
B JMama3oHe BepxHer obOnactu 0-m/2 MOXHO HAOMOAAaTh TYpOYJEHTHBIN PEXKHM TEPEMEIICHUS
KOHBEKTHBHBIX ITOTOKOB, OOpa3ylolMX MOTrpaHWYHbIM cioi. Ilpu 3TOM BO3MOXKEH OTPHIB
OTJENbHBIX BUXPEBBIX KJIACTEPOB TMOTPAHUYHOTO CIJIOS, COMPOBOXKIAIOIIMICA TEPEHOCOM
B OCHOBHOE TEJIO KHMKHX HePTEnpoaykToB. B nuamnaszone yrinoBoii koopauHatsl p=30-40° okoio
TEIUIO0TAAIONIEH MMOBEPXHOCTU MPOMCXOAUT 0Opa3oBaHUE TOHKOTO JAMHUHAPHOTO MOTPAaHHUYHOTO
MOJCIOS C YBEJIMYMBAKOLICHCS TOJIIIMHOW IO MeEpe pocTra YrIoBou koopauHaTel. [lo mepe
yBeuueHus: 3HayeHus uucia Penes Ra TypOysneHTHbBIN MOTOK OXBaThIBA€T W HUKHIO 00JacTb
BHYTPEHHEH MOBEPXHOCTHU TPAHCIOPTHOW LMCTEPHBI BIUIOTH O BEIMYMHBI YIVIOBOM KOOpPAMHATHI
»=120-130°. Hmxe 3TuX 3HAa4YeHUH NpH COOIOAeHHMH ycioBuii Ra<Ra,, morpaHudHbIl CII0i
OCTaeTCs JJAMUHAPHBIM M COXPAHSIET CBOIO YCTOMUMBOCTH. Takas IMIpoJuHaMHuYEcKas CTPYKTypa
MOTPAaHUYHOTO CJI0si OOYCJIOBIIEHA B3aMMHBIM OPHEHTUPOBAHMEM TPAaBUTALMOHHOIO  IOJIS
Y TIOBEPXHOCTH TEIIO00OMEHA, a TAK)KE HANpaBJIEHUEM TEMIIEPaTypHOTO IPaJHEeHTa B IOrPAaHHYHOM
cioe. Ilo mepe HarpeBa mepeBO3UMBIX HE(DTEHPOAYKTOB TEMIEpAaTypHOE MOJieé B BEPTUKAIbHOMN
IJIOCKOCTH COXPAHSET CBOIO PABHOMEPHOCTh IPU HApacTaHUM HU3MEHEHUHW B IPUIOHHOM CJIOE,
TOJIIIMHA KOTOPOTO 3aBUCHUT OT HANpPAaBIICHUS MAJalOUIero OT Io)kKapa TerioBoro mortoka. [Ipu
HACTYIUICHHMH TEIUIOBOro OamaHca MEXIy IOCTYMAMMM OT TMoXKapa TEIIOM H TEIUIOBBIMU
MOTEePSIMU  OT HAPYKHOM MOBEPXHOCTH TPAHCIOPTHOM LHUCTEPHBI OKPYXKAIOUIEMY BO3AYXY
TeMIeparypa He(pTenpoayKToB ocTaeTcsl HocTossHHOM. [loaToMy, HCKIiItoUas Maccy MOTrPaHUYHOTO
cI10s1, O0JIbIIIAs YaCTh MAcChl IEPEBO3UMOM KUIKOCTH SIBIISIETCA U30TEPMHUUYECKUM SAPOM.

ABropamu paboTel [2] TpPEATIOKEHO KPUTEPHAIBHOE ypaBHEHHE, YUYHUTHIBAIOIIEE
TEMIIEPAaTypHbI (akTop, AN ciaydas JIOKaJbHOTO TEIJIOMaccoOOMEHa BHYTPHU IMJIMHIPHYECKOM
€MKOCTH, PACIIONI0KEHHON TOPU30HTAIBHO.

0,17

Nu, ,, =C-Ra] .| £

C

: (1)

rne C=f(Pr, H/d, ¢) — smmupuueckuii kodddunment; Pr — uucno [panamis HedrenpomykTa st
cpenHei Temmepatypbl; H/d — oTHOIIEHHE BRICOTHI YpOBHSI sKHIKOCTH B muctepHe H k ee muamerpy d;
My — KOOPPUIIMEHT NMHAMUYECKOW BS3KOCTU NPU TEMIEpAType >KUAKOCTU e p, — KO3 UIMEHT
JMHAMUYECKOM BS3KOCTH NpPH TeMIeparype BHYTPEHHEH IOBEPXHOCTH CTEHKH TpPaHCHOPTHOMN
eMKOCTH t¢.

Nuwa (1t o 12)""7
'

0
30
60
90
120

- BOA:
-macao MB;

- Macao MC20;
- M AT

- HBIPOI

e » 000

135
1 50¢

107

10°

10
10% 10’ o' 10! 10" Ra ,,

Puc. 1. Pe3yJbTaThl HATYPHOT'0 JKCIIEPUMEHTA M0 HATPEBY He(pTENMPOAYKTOB
B FOPM30HTANbHOI HWIMHAPUYECKOH eMKOCTH
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B pabote [4] mpeacTtaBineHbl pe3ysibTaThl HATYPHOTO 3KCIIEPUMEHTA 110 HarpeBy BHEIIHUM
HCTOYHHUKOM JJOCTAaTOYHO IIMPOKOTro Habopa He(TENpOIyKTOB B FOPU30HTAIBHO PACHOI0KEHHON
LUAJIMHIPUYECKOW EMKOCTH JUIS PA3JIMYHbIX 3HAYEHUH YITIOBOWM KOOPIAMHATHI .

Hcnonp3oBanue maremaruyeckoro nakera MatchCad Ha ocHOBe SKCIIEpUMEHTAIBHBIX JIAHHBIX,
NPE/ICTABICHHBIX HA pHUC. 1, MO3BOJMIO YTOYHHUTH 3aBUCHMOCTH SMIMpHUYECKOro kodh¢umuenta C

OT 3HaYEHUI1 YIII0BOM KOOpAMHATHI @. B 3TOM ciydae kputepuaibHoe ypaBHeHue (1) mpuobperaeT Bua:
0,17

Nu, ,, =(0,26-0,091-¢%%)-Ra] | £ | @
[IpencraBieHHOE KpUTEPHAIBLHOE YypaBHEHHWE CIPABEIJIMBO I clydas TypOyJIEHTHOM

CTPYKTYPBI IOTPAHUYHOTO CJIOS, JUIsl KOTOPOH XapaKTEpHBI 3HAYCHUS Yucia Penes, mpeBpimaromme
OIIpeZICTICHHBIE KPUTHYECKUE 3HaYeHUs, Rag ,>Rayp, rae:

Ra,, = 8,58—4,71-% 10 -exp| 7,545. co—% : 3)

3aBucuMocTh (3) MO3BOJIAET BBIACHUTH KPUTHUECKOE 3HAUCHHE YIJIOBOM KOOPIMHATHI,
Ha KOTOPOH MPOMCXOIUT TIepexoa TYpOYJICHTHOrO peXWMa B JIAMHHAPHBI B Ipolecce
IIEPEMEILEHUS] KOHBEKTUBHOI'O MIOTOKA KUKOCTH 110 TOPU30HTAIBHON LIMJIMHAPUYECKOU EMKOCTH.

Ra

72- oHC
P =E+O,133- In d. —-2,44 (4)

8,58—4,71-'(;I

AHanu3 JaHHBIX OKCIEPUMEHTAa IO TEIJIOMAacCOOOMEHY B Cily4ae JIAMMHAPHOTO
HOrPaHUYHOIO CJ0s1, KOIrJa YIrioBash KOOPJHHATA ¢ MPEBBIIIAET KPUTHUECKOE 3HAYCHUE @, AACT
OCHOBaHHUE I0JIaraTh, 4YTO 3HAUYEHUE BEJIMYMHBI SMIIUPHYECKOro ko3ddumuenta C HaxoauTcs
B 3aBUCHUMOCTH OT YPOBHS XUAKOCTU B IWJIMHAPUYECKOW eMKOCTH H W yrioBOoN KOOpAWHATHI ¢@.
bbut Takxke ycTaHoBieH BecoBol ko3 duumeHT N uucna Penes Ra B kpurepuansHoM ypaBHeHuu (1),
paBusiii 0,25.

Nug o (/i " Ra™

-
2

G4
o nr nR ne Wil {

Puc. 2. [TapameTpbl npouecca J0KAJIbHOI0 TEMJIOMACCOOOMEHA 11l YPOBHS KUJAKOCTH
B auanaszone 0,6<H/d<1
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O06o0011eHre TPECTaBICHHBIX B padoTe [4] OMBITHBIX JAHHBIX IO MPOILECCY €CTECTBEHHOM
KOHBEKIIMM B LIMJIMHIPUYECKOH E€MKOCTH NPUMEHMUTENBHO K JIAMUHAPHOMY DPEXHMY I103BOJIUIO
copMUpPOBATH CIETYIOIIYIO 3aBUCUMOCTb!

2,7 0,17
H

Nu, . = 0,7—0,052.F 11-0,271- i .Ra%% .| Hor 6

3HayeHue cpenHedl BeTMYMHBI KO3((UIMEeHTa TEemaooTnaud TpU 3TOM OIPENENIIeTCs
C YYETOM CPEIHHUX HWHTETPAJIBHBIX I10KA3aTeJIe TEIUIOBOrO IIOTOKA I0XKapa M TEMIIEpaTypbl
NEPEeBO3UMBIX  HE(PTENPOAYKTOB 1O BCEH BHYTPEHHEH MMIMHIPUYECKOHW IMOBEPXHOCTHU
TPaHCIIOPTHOH LIMCTEPHBI.

[Ipn wcnonp3oBaHwK ypaBHeHHs (5) Temmogu3Mvyeckue CBOWCTBA HE(TEPOIyKTOB
IIPUHUMAIOTCS Ul CPEIHE-MHTErPAIILHOM TEMIEpaTyphl, @ B KAYECTBE XapaKTEPHOIO JMHEHHOIO
pasMepa MPUHUMAETCS BHYTPEHHHH JAMaMETp TPAHCHOPTHOM HUCTEPHBI. YUUTHIBAs TPEeOOBAHUS
K YCTOMYMBOCTH TPAHCIOPTHBIX CPEIACTB, KOTOpBIE IPEAINIOJAraloT, 4YTO IPHU IEPEBO3KE
HE(PTENPOIYKTOB MX BBICOTa MOBEPXHOCTH OOBIMHO OJM3KAa K IIOJHOMY 3arlOJHEHHUIO, TO €CTh
cobmoaaercs ycnosue H/A>0,6, pe3ynbrartel MpUMEHEHUs ypaBHEHHs (5) BIIOJIHE COIIACYHOTCSI
C OTBITHBIMU JJAHHBIMH, TIPECTaBICHHBIMU B pabore [4].
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Puc. 3. Pe3yabTaThl HCIOJIL30BaHUSI YPABHEHHS (5) B CPABHEHHMH € ONBITHBIMU JAHHBIMHU

Takum o0Opa3oM, B XoJie NMPOBEJICHUS HCCIEA0BaHMs Ipolecca TErIoMacconepeHoca npu
€CTECTBEHHOM KOHBEKIIMM B TOPHU30OHTAIBHO  PACIOJIOKEHHOM TPAaHCIOPTHOM  €MKOCTH
WIMHAPUYECKOH (HOpMBI, IOJBEpraomueiicss BO3eCTBUIO T0XkKapa, YCTaHOBIIEHO:

— OCHOBHOHM 00BeM KHJIKHX HEe(TErnpoayKTOB, HaXOJSALIUICS B TPAHCIOPTHOM IMCTEpHE
WINHAPUYECKOH (OpPMBI, MOXXHO CUHMTaTh H30TEPMHUECKUM SIPOM, a IPOLECC H3MEHEHHUs
TEMIIEpaTypbl MOJ BO3ACHCTBHEM II0KAapa NPOTEKAET B MOTPAaHUYHOM CJIO€, NPHUMBIKAIOLIEM
K BHYTPEHHEN ITOBEPXHOCTU CTEHOK LIUCTEPHBI;

— Ha MWHTCHCUBHOCTb IIpOlecca TEIUIOMACCOIEPEeHOCa B TPAHCIOPTHOM LUCTEPHE
CYLIECTBEHHOE BJIMSIHHE OKa3bIBa€T YPOBEHb €€ 3all0JIHEHUS He(PTEeNPOaYKTaMu;
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— U3YYEHHUE TUIPOJIMHAMHYECKON KapTUHBI TEUEHHS BBICOKOBSI3KUX YKUJIKOCTEH, KOTOPHIMHU
SBIIAIOTCS HE(DTEMPOIYKTHI, MO3BOJIUI OMPENCIUTh TPAHUIBI UX TypOYJEHTHOTO W JIAMUHAPHOTO
nepeMenieHus, KOTOPbIE 3aBUCIT OT YPOBHS 3aMIOJIHEHHS TPAHCTIOPTHOM LIUCTEPHBI;

— pe3yabTaThl NPUMEHEHHUS MOJIYYEHHBIX KpPUTEPUANBbHBIX 3aBHUCUMOCTEH (2—5) xopoiio
COIVIACYIOTCS C CYUIECTBYIOIIMMHU ONBITHBIMU JaHHBIMH U aJE€KBaTHO OTPAXarOT IHPOLECCHI
TEIJIOMAcCoNepeHoca Mpu JaMUHAPHOM U TypOYJIEHTHOM pexuMe nepeMenieHus: HeTenpoyKToB
B TIOTPAaHUYHOM CJIO€, MNPUMBIKAIOMIEM K BHYTPEHHEW MOBEPXHOCTH CTEHOK TPaHCIOPTHOM
LMCTEPHBI B ClIyyae BO3/AEHUCTBUA Ha Hee (PaKTOPOB Mokapa.
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INPOBJIEMbI ! IIEPCIIEKTHUBbBI
HPEAYIIPEXJIEHUA U TYIIEHUSA ITOYKAPOB

OBIIUE ITPUHIUIIBI 1 ITIOAXO/bI K BBIBOPY _
N IIPUMEHEHMHIO ABIMOBBIX ITO’KAPHBIX U3BEIIIATEJIEN
JJISA OBBEKTOB 3ALIIUTBI

JI.A. I1aBJjioB;

C.A. bopo3nun;

I''A. I'utuoBuu.

Cankr-Ilerepoyprckuii yausepcurer I'ITIC MYC Poccuu

Ilenp naHHOTrO 0030pa — MONBITKA CHOPMYIUPOBATH OOIIUE MPHHIMUIBI W MOAXOJbI, KOTOPHIMHU
1IeJIeCO00Pa3HO PYKOBOJICTBOBATHLCS, MPOBOJS BHIOOpP HM3BEIATENCH B CHCTEMaX MOXAPHOW CHUTHAIHM3AIMU
JUTS HanboJiee ONTUMATBHOTO PEIICHHUS TOH MITH MHOHM ITOCTABIIEHHOW 3a1a91 Ha 0OBbEKTE 3aIliTHI.

Kniouesvle cnosa: u3BewaTenb MOXKAPHBIA — JIMOBOM  TOYEUHBIA  ONTHUKO-3JIEKTPOHHBIH,
YyBCTBUTEIIBHOCTD, ABIMO3aX0/]l, TOMEX0YCTOHYHBOCTh

JIpIMOBBIE M3BELIATENN SBJIAIOTCS CaMbIMU MAacCOBBIMH Tepu(epuiiHBIMU dIEMEHTaAMH
CHUCTEM HO)KapHOﬁ CHUTHaJIN3aIlluu. KOHTpOJII) 3a IIOSABJICHHUEM JbIMa B 3alllMIIIa€MOM IIOMCUICHUU
B MOJABJIAIONIEM OOJBIIMHCTBE CllydyaeB oOecrneurnBaeT 0OHapy)KEHUE BO3HUKILIErO odara rmoxapa
Ha CaMOM paHHEH CTaguu, YTO CIOCOOCTBYET MHOIOKPAaTHOMY CHIDKEHHUIO yliepba OT moxapa
U, COOTBETCTBEHHO, JENaeT NPUMEHEHHE CPEACTB IMOXKapHOW AaBTOMATUKU JACWCTBUTEIHHO
s¢dexkTuBHBIM. B HacTosiee BpeMsi Ha OTEYECTBEHHOM PbIHKE IPEICTaBICH OYEHb IIMPOKHIM
CHEKTpP IBIMOBBIX MOKapHBIX H3BEIATENel, U MOPOH claeiaaTh BHIOOP B MOIB3Y TOTO WU MHOTO
KOHKPETHOI'O THIIa COBCEM HC IIPOCTO AAXXC CICHUATIUCTAM, 3aHUMAIOIIMUMCA MPOCKTHUPOBAHUCM
Y MOHTQXOM CHCTEM IOXapPHOW CUTHAIN3ALIHUH.

[lenpto manHOrO 0030pa SIBISETCS HE PACCMOTPEHHE OCOOCHHOCTEW YyCTpOMCTBa
U TPUMEHEHHs pPa3IUYHBIX U3BellaTeNeld, a TMOombITKa CHOPMYIUPOBATH OOIIME MPUHIUIIBI
U TOAXO0/bI, KOTOPBIMU 1I€JI€CO00pa3HO PYKOBOJICTBOBATHCS, MPOBOJIS BHIOOp M3BeIIaTene ass
HanboJee ONTUMAILHOTO PEIICHUS TOW UM HHOM MOCTaBICHHON 33a/1aui Ha OOBEKTE 3aIHTHI.

[To mpuHuMIYy OOHapy>KE€HHUs JAbIMa H3BEIIATEIN MOXKHO pa3JelUTh Ha JBE OCHOBHbBIE
IPYIIIbI: ONTUYECKHE W MOHU3ALMOHHBIE. VHOTr1a ra30Bble M3BEIIATENN TAKXKE paccMaTpHUBAOTCS
KaK OAMH M3 BUIOB JBIMOBBIX, HO TaKkoHu noaxoa HE ompaBJdaH, TaK KaK JbIM IIO CBOUM CBOMCTBaM
0ojee COOTBETCTBYET a’pO30JiIM M COBEPIICHHO HE CpaBHUM C Tra3amu. B gaHHOM 0030pe
npoOieMbl BRIOOpA ra30BBIX M3BEIIATEIEH paccMaTpUBaThCs HE OYIyT.

JIpIM — 9TO HE TPOCTO TPS3HBIA BO3AYX, OH MPEIACTaBiIsieT co00il cMech Ta30B M YaCTHIL
pa3HBIX pPa3MEpOB, IJIOTHOCTEH, COCTABOB, KOHIIEHTPALIMM, COEAMHEHUN U JlaXe IIBETOB,
B 3aBHCHMOCTH OT TOTO, YTO FOPUT. JbIM OT TOpSIIKUX aBTOMOOMJIBHBIX MOKPHIIIEK UMEET APYrou
Ha0Op XapaKTepUCTHK, YeM OT TJICIOWIEro ojesuia. XapaKTepHCTUKH IbIMa 3aBUCAT OT COCTaBa
roprYero Marepuasia, pekuMa ropeHus (TJIeHHe WIM TOPEHHE OTKPBHITHIM IJIaMEHEM) U CTEIEeHU
CMEIIIEHUS C OKPYKAIOIIUM BO3TyXOM (pa30aBlIeHUs).

[IpuHsATO CcuuTaTh, YTO AEPEBO M XJIOMOK NPHU TOPEHUU OOPA3yIOT «CBETJIBIN» JIbIM,
a neHononunypetad u uzaenus uz [IBX «remHbll», a caMu IBIMOBBIE U3BEIIATENN, UCIIOJb3YIOIINE
pa3iauyYHble TPUHLHUIBI OOHApY)KEHUS, pearupyroT MO-pa3HOMY Ha JbIM pa3HbIX LIBETOB. Moryt
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JI1 COBPEMEHHBIE JBIMOBBIC MU3BEIATEIN UMETh PABHOMEPHYIO YYBCTBUTEIBHOCTH K JBIMY Pa3HBIX
[[BETOB U TIPU 3TOM HUCKJIIOYATh PEarupoBaHUE Ha IMbLIb, TTAphl U a3po3onu? [1].

I/IOHI/I3aIII/IOHHbIe H3BemaTe/In

[MpuHIMO AEHCTBUS WOHHM3AMOHHBIX H3BEIIATENCH OCHOBaH Ha CBOMCTBE HW3MCHEHHS
(YMEHBIIEHHS]) HOHHOW MPOBOJUMOCTH BO3JlyXa IIPU MOSABJIECHUU AbIMA (MOHBI — 3TO MOJIEKYJIbI
BO3/1yXa, 3apsi/l KOTOPBIX OTJMYAETCS OT HEUTpalIbHOr0). EcTeCTBeHHAS HOHU3AIIMS BO3/1yXa OYCHb
HU3Kas M KpaiiHe HecTaOWiIbHAas, MMO3TOMY B 30HE OOHAPYXKCHUS W3BEINATENSA C MOMOIIBIO
HUCTOYHHMKA MOHU3UPYIOIIETO0 M3IYYEeHUS MCKYCCTBEHHO CO31aeTCS MHOTOKPATHO MPEBBIIIAOIIAs
(hOHOBOE 3HAYCHHUE NOHH3AIIHSL.

YacTuipl JpIMa, Momnajaas B 30Hy OOHAPYKCHHUS, YMEHBIIAIOT TPOBOAUMOCTb CPEIbI 33 CUET
BJIMAHHUA Ha IJIAHY Hp06era JaCTull HMOHHM3HUPYIOHICTO M3ITYUYCHHUSA, ITOBBINICHUA AKTHUBHOCTU
nporecca peKOMOMHAIMK (HEHTpaIM3allik 3apsAa0B) HMOHOB M JIpyrux mporeccoB. CHIKCHHUE
WOHHOW MTPOBOAUMOCTH B IIEPBYIO OYEPEb ONPEAEIIAECTCS KOHLIEHTPpAUUEn YacTULl AbIMa, B KaKOi-
TO CTENEHH UX pa3sMepaMH U MPAKTUYECKH HE 3aBHCUT OT UX ONTHYECKHX CBOMCTB. IMEHHO 3TOT
dakTop W CO3/MaeT MOHHW3AIMOHHBIM H3BEIIATESIM  OIpPEJCIICHHBIE MPEUMYIIECTBA IPU
npuMeHeHHH. VX YyBCTBHTENBHOCTh HE 3aBHCHUT OT OKPACKH JBIMOB, TO €CTh OHH OJMHAKOBO
XOpOIIO OOHAPY)KUBAIOT W «CBETJIBIE» M «TEMHBIE» IBIMBI, MPH 3TOM OHHU OONATAIOT eIe
U HEKOTOPOH YyBCTBUTEIBHOCTHIO K TaK HAa3bIBAGMbIM «HEBUAMMBIMY» JbiMaM. IlosTOMy
UX TpUMEHeHHue HambOosiee S(P(GEKTUBHO IS 3alIUTHl KAaOENbHBIX KOMMYHHUKAIMHA, TIe OHHU
CIOCOOHBI OOHAPYKUTH BO3MOXKHBIC OYard IMOKapa €mie Ha CTaIHd TEPMHUYCCKOTO Pa3jIOKCHHS
TOPIOYHMX MaTePHAJIOB, JI0 MIEPEX0/a B INIAMEHHOE TOPEHHE.

OjHako TpPUMEHSIEMbI B HOHHM3AIIMOHHBIX H3BEHIATENSIX MPUHIUI OOHAPYKCHHUS JbIMa
onpeaciicT U MX CYHICCTBCHHBIC HEAOCTATKH, a MMCHHO: HHU3KYIO YCTOﬁqHBOCTB K 60J'II)HII/IM
CKOPOCTSIM TIOTOKOB BO31yXa K BBICOKYIO 3aBUCHMOCTh OT BHEIIHHX BO3JCHCTBYIOLIMX
KIIMMAaTH9YeCKUX (PaKTOPOB, OCOOCHHO OT TOBBIMICHHON BIaXHOCTH. [Ipu OONBIIMX CKOPOCTSX
[IOTOKOB BO3[yXa 3HAYMTEIbHAs YaCTh HMOHU3UPOBAHHBIX MOJICKYJT MOXET OBITh BBIHECCHA
3a HOpcacyibl 30HBL O6Hapy>KeHI/I$I, YTO DOKBHUBAJICHTHO YMCHBIICHHIO IMNPOBOJUMOCTH, U MOKET
NPUBECTH K JIOXKHOMY CpaOaThiBaHWIO u3Bemiarens. [loBbINIEHHAs BJIAXHOCTh CHHXKAET
COIMPOTUBJICHHUEC H30JIATOPOB, Tpe6OBaHI/I$[ K KOTOPBIM B HOHHU3AIIMOHHBIX H3BCHIATCIIAX OYCHDb
BBICOKHE, TaK KaK pado4Ke 3HAYCHUS] MOHU3AIMOHHBIX TOKOB OYCHb MaJlbl M HAXOJISATCS HA YPOBHE
HaHOaMIICP. B 3aBucumoctH OT KOHCTPYKIMM M3BCUIATC/IA ITOBBIMICHHAA BJIAXKHOCTH MOXKET
MIPUBECTH KaK K JIO)KHOMY Cpa0aThIBaHHIO, TaK M K MOTEPE YYBCTBUTECILHOCTH.

CnenyeT OTMCTUTDH, YTO Ha OTCYCCTBCHHOM PBIHKC I[aHHBIﬁ THII I/I3B€HIaT€J'ICI\/'I MMPAKTUICCKU
HE TMpPEACTaBJIeH. DTO CBSI3aHO C TEM, 4YTO TIPU BCEH, Ka3aloch Obl, OYCBHIHOU
6633HI)TepHaTI/IBHOCTI/I MOHU3AIINOHHBIX I/I3B€HIaTCJ'I€I\/JI i1 peIICHUA  3aaa4 O6Hapy>KeHI/I$[
«TEMHBIX» JBIMOB, X TIPOU3BOJICTBO, OOpalieHne, 00CITy)KUBaHUE U YTUIIH3AIHUS TPEOYIOT 0COOBIX
moAXOJA0B W JAOIMOJHUTCIBbHBIX PACXO0AdO0B HM3-3a HAJIW4YHA B HUX HMCTOYHHUKOB HWOHU3HPYIOLICTO
nusznydyenus. Kpome Toro B Poccum, B cuily ompeselieHHBIX OOCTOSTEILCTB, MO-NPEKHEMY OYCHb
OCTOPOYKHO OTHOCSATCS K JIFOOOH MPOAYKIIMH, CBA3aHHOW C paJHOaKTHBHBIMH MaTepHalaMH
Y TEXHOJIOTHUSIMHU.

OnTHyeckue N3BeLIaTeaN

OnTudeckre W3BEIIATENH [0 TMPUHIMIY ACUCTBHUS MOAPA3ALIIAIOTCS Ha paboTarolue
Ha «IIpOXOASIIEM CBeTe» U paboTaiole Ha «paccesHHOM cBeTe». [lpuHuun paboThl
Ha «IPOXOJSIIEM CBETE» OCHOBAaH Ha CBOWCTBE JbIMa OCIAONATH MOIIHOCTH MPOXOISIIEro
ONTHUYECKOTO JTy4a 3a CYET MOTJIOMICHHS U PACCEUBAHMSI. DTOT MPUHITUT TPUMEHSAETCS B TUHEHHBIX
M3BENIaTeNsIX, B KOTOPBIX JJMHA MYTH ONTHUYECKOro Jy4ya 3HAUYMTENIbHA W BO3JCHCTBUE YaCTHUIL
JIMa MPUBOJIUT K 3aMETHOMY OCJIA0JIEHUIO €T0 MOIITHOCTH.
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B TodeuHBIX M3BeHIATENAX, IJI€ 30HA OOHAPYKCHHSI UMEET OUYeHb OTPaHUUYEHHBIC Pa3MEpHI,
IIPUMEHEHHUE TNPHUHIMINA «IPOXOIAIIErO0 CBETa» CONPSIKEHO C CEPbE3HBIMM TEXHUYECKHMH
npoGyieMaMu, 00yCIOBIEHHBIMA HEOOXOUMOCThIO (DUKCAIIMU CBEPXMANIBIX U3MEHEHUN MOIHOCTH
ontuyeckoro Jyda. [loaToMy B TOUEYHBIX U3BELIATENAX HWCHOJIB3YETCS NPUHLHUI PabOTHI
Ha «PacCESIHHOM CBETE», OCHOBAHHBI Ha CBOKMCTBAX YacCTHIl JIbIMA MEPEOTPAKATH, IEPEU3ITYUATh,
MPEJIOMJISATh ONTUYECKOE U3NydyeHHe. B Takux u3Bemiarensx B KaueCTBE NMPU3HAKA HAIMYUA JbIMa
CIY’KUT YBEJIMYECHUE HA YYBCTBUTEIBHOM DJJIEMEHTE PACCEIHHOM COCTABIAKOLIEH ONTHUYECKOIrO
Jy4a, U3HAYaJIbHO MPOXOIAIIEr0 MUMO U HE NONAIal0IIer0 Ha YyBCTBUTEIIbHBINA 3JIEMEHT.

Jlist obecriedeHus MOMEX0YCTOMYMBOCTH M3BEIIATEICH OT BO3JICHCTBUS BUIAMMOIO CIEKTpa
ONTUYECKOT0 M3JIyYEHUs B HHUX, KAK IPaBUIO, MPUMEHSIOTCS ONTHUKO-3JIEKTPOHHBIE 3JIEMEHTHI,
pabotarormiyie B uH(ppaKpaCHOM AHMAIa30He JJIMH BOJIH.

JInHeliHBIE oITHYECKHE N3BeIATe IH

Jlunelinpie W3BeNIaTEIM NPEIHA3HAYCHBI JJIS 3alIUTHI MTOMEIICHUH, UMEIOMNUX OOJIBIIYIO
oAb, OOJNBIIYI0 MPOTSHKEHHOCTh WM  OONBINYIO BBICOTY. JIMHEiHBIE U3BemATENN
MOJIPA3CNAIOTCS Ha OJHO- U JIBYXIO3ULIMOHHBIE. B OJHOMO3UIIMOHHBIX U3BELIATENIAX MPUEMHUK
W TepeaTdyuK COBMEIICHBI B OJHOM YCTPOHCTBE M, YTOOBI ONTHYECKUU JIyd, (HopMHpyeMbIi
nepeaTIuKoM, JIOCTHI TPUEMHHUKA, OH JOJDKEH JABAXKIbl MPEOAOJTETh KOHTPOIUPYEMYIO
TUCTaHINIO (Tyaa—o0paTHO). [l Bo3BpaTa ONMTHYECKOTO Jy4Ya B OJTHONMO3UIIMOHHBIX M3BEIIATEIISNX
ucrnonp3yercss  pediekTop-oTpakarenb. B IBYXIMO3WIMOHHBIX  W3BELIATENAX  MPUEMHUK
Y Tepe/laTYMK BBIMOJHEHBI KaK JIBa OTACIbHBIX YCTPONCTBA M JOJDKHBI PacoJiaraThCsi HAIpPOTHUB
ApyT Apyra Mo MepuMeTpy 3allUIaeMOro MOMEIIEeHHUSs.

[IpeumyiiecTBOM  OAHOMO3UIIMOHHBIX  M3BEIIATE]CH  SBJISETCS  HECKOJIbKO  OoJiee
00JIErYeHHBIN MPOIIECC FOCTUPOBKH, TaK KaK pe(IeKTOP-0TpaKaTesIb BBITIOJIHICTCS TaAKUM 00pa3oMm,
9TOOBI ONTHYECKHM JIyd OTPAXKAICS C pABHOMEPHBIM PacCEHBAHHUEM B ompezaesieHHoM yrie (5—10)°,
U mojadopa ero MOJIOKEHHs, KaK MpaBuio, He Tpedyercs. Kpome 3TOoro, B OZHOMO3UIIMOHHBIX
M3BEHIATENIIX JOCTAaTOYHO MPOCTO PEHIAIOTCS BOMPOCHI CHUHXPOHH3ALMKU PabOTHl TepenaTyuka
Y IPUEMHHUKA, TaK KaK OHU KOHCTPYKTHBHO BBITIOJIHEHBI KaK €IMHOE YCTPOICTBO.

Heo6xoamuMo oTMETHTB, YTO B HACTOSAIIIEE BPEMS Ha PHIHKE MOSBWINCH U IBYXTTO3UIIHOHHBIE
M3BEIATEeNN, B KOTOPHIX MPEAYCMOTPEH PEKUM PabOTHI C TaK HA3bIBAEMOW «IIPUHYAUTEIHHO
CUHXPOHHU3AIMEH 10 CIIeNUATBHO BBIICIEHHON JIMHUH CBSI3H MEXTY IPUEMHUKOM U TTEPEIATUUKOM.
Hanmnuue Ttakoro pexkuma paboOThl HE TOJIHKO MHOTOKPATHO TMOBBIIIAET MOMEXOYCTOWYMBOCTD
W3BeNIaTelNss, HO U CHUMAeT TpeOOBaHUs K 00ECNEYeHNI0 MUHUMAJILHO HEOOXOAUMBIX PACCTOSHUM
MEXIy ONTUYECKMMM JIydaMd COCEIHMX HW3BELIaTeNei, TOorja Kak s HW3BeuaTesneu
C CHHXpOHHM3AIMEN pabOThl TOJIBKO «I10 Jy4y» COOIIOJIEHHWE STUX TPeOOBaHUM TMOPOM SIBISETCA
CEPbE3HBIM OTPAaHUYEHUEM NIPU PUMEHEHHH.

OueBuIHOE TPEUMYIIECTBO JIBYXIIO3UITMOHHBIX U3BEIIATENIEH B TOM, YTO MPU OJUHAKOBOMU
M3JIy4aeMOW MOLIHOCTH TE€pelaTYUKaMH OJIHO- M JABYXIIO3MIIMOHHBIX HM3BEIIATeNed ISl OJHOMN
U TOM IK€ KOHTPOJIUPYEMOW JUCTAHIUM JIOCTUTaeMas TPUEMHUKA MOIIHOCTh ISt
JBYXIIO3UIIMOHHOTO M3Bemaresst OyleT B HECKOJbKO pa3 Oosblie (IIPeooIeBAEMOe ONTUYECKUM
Jy4OM pacCTOSIHUE B JIBa pa3a MEHbIIE W HET MOTEeph Ha pACCEMBAHME TPU OTPAKCHUHU
oT pednexropa-orpaxkarens). [loaToMy ais OONBIINX PACCTOSIHUMN ABYXTO3UIIMOHHBIE U3BEIIATEN
0oJiee MPeAnOYTHTENHHBI.

BaxxupIM ycnoBueM TNpPUMEHEHHS JIMHEHHOTO W3BEUIaTells SBISETCA €ro IpaBUJIbHAs
YCTaHOBKAa Ha OOBEKTE, KOTOpas BKIIOYACT CIEAYIONIHME OIMEpPalMi — YCTAHOBKY, OPHEHTAIIHIO,
IOCTUPOBKY M CTAOMIIM3AIIMIO U3BEMIATEN. JTO JOCTATOYHO ATUTENBbHBIE U TPYJOEMKHE OTepaIiu
W, TI0O JaHHBIM TEXHUYECKOH MOKYMEHTAIlMd Ha HEKOTOphIE M3BEHIATENIM, MPOIECC WX HaJaIK{
MOJKET 3aHUMAaTh HECKOIbKO HEJCTb.

Tak Ha Kakue Ke OCOOCHHOCTH KOHKPETHBIX THIIOB JIMHEWHBIX W3BEHIATENCH CTOUT
oOpariate BHUMaHueE MpH BeIOOpE?
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Bo-nepBbiX, Ha yI100CTBO IOCTUPOBKU — 4TOOBI I €€ MPOBEACHUS TPeOOBAICI MUHUMYM
JOTOJHUTEIBHBIX OTJIQJIOYHBIX CPEACTB (OYEHb HE IPOCTO BCE 3TO pPa3MEIIaTh HA BBICOTE)
M MaKCMMyM aBTOMAaTH3alUH (HampuMep, HaJM4Me aBTOMATHYECKOW MOJCTPOUKH Kod(h(duIeHTa
YCUJICHHS).

Bo-BTOpBIX, Ha HamM4yhe JOMOJIHUTENBHBIX (QYHKIMA — TaKUX, KaK KOMIICHCAIH
YyBCTBUTEILHOCTH NPU 3albUICHUM JIMH3, BO3MOXKHOCTh YCTQHOBKHM HECKOJBKHX IIOPOTOB
YYBCTBUTEIHHOCTH, BO3MOYKHOCTh HCIIOJIb30BAaHHMS KaK B JIBYX, TaK M B YETHIPEXIPOBOIHBIX
nureidax u mp.

B-Tpetpux, Ha pazmepsl (HOKYCHPYIOIIMX JIMH3 — YeM OHHU OOJIbIIe, TeM Jy4Ile, TaK KaK 3TO
yYMEHbBIIIAeT BIUSHME MONANAIOIIMX HAa WX IOBEPXHOCTh HACEKOMBIX WM JIPYTHX ITOCTOPOHHHX
npeametroB. OcoOeHHO YPPEeKTUBHO B 6OpbOE ¢ BIMSHHEM HACEKOMBIX pa3HeceHHe (OKYCHPOBKHU
Jdyd4a Ha ABe M Oojee JMH3BL. HemanoBakHOe 3HAYCHHE HMMEET HAIWYHME HAJCKHON 3aIUTHI
OIITUYECKOM CUCTEMBI OT IPOHUKHOBEHUSI HACEKOMBIX BHYTPh HEe.

B-ueTBepThIX, Ha HaJMYME B KOMIUIEKTE ITOCTABKM HPUHAICKHOCTEH, OOJIETYaronnx
MOHT@X, HaNagKy M OKCIUTyaTaluI0 HW3Bewiareneld (Hampumep, TECTOBBIX ONTHYECKHX
aTTEHIOATOPOB, BEIHOCHBIX YCTPOIMCTB MHIUKAIMU U AUCTAHIIHOHHOTO KOHTPOJIS H T.JI.).

Heo6xoanmo 0co60 00paTuTh BHUMaHUE HAa HATMYHE BO3MOXHOCTH YCTaHOBKH HECKOJIBKHX
pa3NMYHBIX 3HAYEHHWH TOpOTra YyBCTBUTENBHOCTH, TaK KaK 3allMIIaeMble ITOMEIICHUS
I10 MPOTSKEHHOCTU MOTYT Pa3jInyarhcsl Ha Nopsaaok (Hampumep, oT 8 10 100 M umu ot 10 1o 150 m).
A Tpu BCero 0IHOM BO3MOKHOM 3HAY€HHH MOPOra YyBCTBUTEIBHOCTH CpabaThIBAaHUE U3BEILATEIS,
B 3aBHCHMOCTH OT KOHTPOJHPYEMOTO PACCTOSHHS, MOKET NMPOUCXOAMTH KaK MPH OYEHb MAaJbIX
KOHLIEHTpAaLUsAX JbIMa (KOTJa paccTOSHUE OOJBIIOE), TaK M NPU HEIOMyCTUMO OOJIBIINX
KOHIICHTpaLUsAX (KOTAa pacCTOSHUE MAJICHBKOE).

Takum 00pa3om, BBIOOp B IMOJBb3Yy JIMHEWHBIX M3BELIATENEH 10 CPAaBHEHUIO C TOYCYHBIMHU
MOJKET OBITh HE TOJIBKO 10 MPUYMHE Oe3aIbTEPHATHBHOCTH (HAIIPUMEp, PU BBICOTAX MOMEUICHHUS
Oonee 12 M) ¥ SKOHOMUYHOCTH (KOTJa JJISl 3alIMTHl OJHOTO M TOTO K€ IMOMEIICHHsS CyMMapHas
CTOMMOCTh JIMHEHHBIX MEHBIIE CYMMapHOH CTOMMOCTH TOYEYHBIX), HO H IO COOOpaKEHUSM
yaobcTBa oOcCiyKMBaHUS (KOT/a JOCTYI Ha CTEHBI IO TEPUMETPY 3HAYMTENFHO ynoOHee, 4eM
JOCTYI K TIOTOJIKY IO BCEMY TTOMEIICHHIO).

TouyeuyHble ONTHYECKHE U3BENIATEIHN

Kak yxxe ObIJIO0 yKa3aHO BBINIE, B TOYEUHBIX ONTHUYECKUX HM3BEHIATENSAX JJIsi OOHApYKEHUS
JIbIMa WCTOJIb3YeTCsl MPUHIUI pabOThl HA «PACCeSTHHOM cBeTey». ClelyeT OTMETUTh, YTO TOIBITKH
pa3pabOTKM TOYEUHBIX W3BEMIATeNIel, pabOTaIONMX Ha «IIPOXOJISAIIEM CBETE», MPEeANPUHUMAIINCH
HEOJIHOKPATHO, J1a M cedyac 3Ta ujaes B PA3IUYHBIX MHTEPIPETALUAX MEPUOJINYECKU HATIOMUHAET
o cebe. Ho cymectByroiue oueHb Cephe3HbIe TEXHUYECKHE MPOOIeMbl HAIEKHOW (PUKCAIIKM OYEeHb
MajblX OTHOCHUTEIBHBIX TIOTEPh MOIIHOCTH «IPOXOMSILIErO» ONTHYECKOro Jiyda, BBI3BAaHHBIX
BO3JICCTBUEM  JbIMa,  MPENSATCTBYIOT  CO3JAAHUIO  W3JIENHUHA,  KOHKYPEHTHOCIOCOOHBIX
C TPAAMLMOHHBIMH TOYEYHBIMH H3BEIIATEISIMH MO COBOKYITHOCTH CBOMX TaKTHKO-TEXHHUYECKHUX
Y CTOUMOCTHBIX ITapaMeTPOB.

YHoMsSHYThIE TEXHUYECKHE TPYJHOCTH MHOTOKPATHO yCYT'YOJISIOTCSI TEM, UYTO H3BEIIATeNu
JIOJDKHBI 00€CTIeUYnBaTh YCTOMYMBOCTH PAaOOTHI B BEChMa KECTKUX YCIOBHIX BO3JCHCTBUS HA HUX
Pa3IMYHBIX KIUMATHUYECKUX (PAKTOPOB (TEIUIO, XOJOI, BIAXKHOCTh) M Pa3IMUHBIX MoMeX ((hoHOBas
OCBEIICHHOCTh, JIEKTPOMArHUTHBIC TOJIS, I3MEHEHHUE HANpPSOKCHUs] TUTaHUsS U 1p.). BosnelicTBre
MIEPEYUCIICHHBIX (DAKTOPOB MOKET BBI3BIBATh Ha HECKOJIBKO MOPSIKOB OoJiee CUIIbHBIE U3MEHEHUS
MOIITHOCTH OMNTHYECKOTO JIyda, YeM BO3JCUCTBHE JbIMa C TpeOyeMoil s OOHapyKEHUS
KOHIIEHTpALUEH.

[IpuBneKaTenbHOCT, HJIEW CO3JaHUS TOYEYHBIX H3BEIIATeNIed Ha «IIPOXOJSIIEM CBETE»
CBS3aHAa C TEM, 4YTO Ha «PACCETHHOM CBETe» OOHapyKEHUE «TEMHBIX» JBIMOB CYIIECTBEHHO
3aTpyJHEHO M3-3a MX CJabO0H CIOCOOHOCTH K pAacCeMBAHUIO ONTHYECKOro JIyda, TOrJaa Kak
CIOCOOHOCTh K TOTJIOIIEHHIO CBETa CHIBHO BBIPAKEHA M MOIJIa Obl OOECHEYUTh XOPOIIYIO
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YyBCTBUTEIHHOCTh M3BEIIATEINSI K TAKMM JIbIMaM. A TIOKa Ul pelieHHs MpoOiIeMbl OOHAPYKEHUs
«TEMHBIX» JIIMOB MOKHO ITOCOBETOBATH MCIIOJIb30BaTh WM MOHU3ALMOHHBIE HM3BEILATENN WU
JIMHEIHbBIE ONITUYECKUE U3BELIATENH (€CIIH MO3BOJISIOT Pa3MEPhI IOMEIIECHHUS).

B 3axitouenue paccMoTpeHus poodaeMbl 00HAPYKEHUST KTEMHBIX)» IBIMOB CTOUT OTMETHTH,
YTO HE CTOJIb 663Hal[e)I(HBI " TPAAULIUOHHBIC TOYCYHLIC OIITUYCCKUC U3BCIIATCIIM HA «PAaCCCAHHOM
CBETE», €CJIIM B HHMX pEaM30BaHbl OIpPEJC/ICHHbIE TEeXHHYeckue pemeHus. Cuuraercs, 4ro
U3BeIaTean ¢ OONBIIONW MMITYyJIbCHOW MOIIHOCTBIO ONTHYECKOTO H3JIy4eHHs HE TOJbKO Ooiee
[IOMEXOYCTOMYMBBI, YTO BIIOJIHE €CTECTBEHHO, HO U 00JaJal0T 3HAYUTEIbHO MEHbLIEH
3aBUCUMOCTBIO YYBCTBUTCIIbHOCTU OT OKpACKHU AbIMaA. CBs3BIBAIOT TO C HAJIWYHEM 3aBHUCHUMOCTH
MOMIOINAIOUIMX U PACCEMBAIOIIMX CBOWCTB YacTHUIl JAbIMa OT MOIIHOCTH IaJaloLIero Ha HUX
OIITUYECKOTO Jy4a. [Ipy yBeanMueHnn MOITHOCTH MIPOLIEHTHOE COOTHOLIEHUE MEKY IOIJIONIAeMOM
U pacceuBacMOM COCTABIISIOIIMMHU MEHSETCS B I10JIb3Y HOCIEIHEH, UTO U IPUBOAUT K YIyUIIEHUIO
YYBCTBUTCIIBHOCTU TAKUX H3B€H.[3,T€JICI>1 K «TCMHBIM» ObIMaM.

B skcrutyataniuoHHONW JOKYMEHTAllMM Ha W3BEIIATENN CBEIEHUN 00 ypOBHE HMMITYJIbCHOMN
MOIITHOCTH ONTHYECKOrO H3JIyYeHHsI, KaK MpPaBUJIO, HE MPUBOIUTCSI, Aa U JUIA aOCOJIOTHOTO
OOJIBIIMHCTBA CHELMAIMCTOB IO MPOEKTUPOBAHUIO U MHCTAUIALUN OHU ObLIM Obl O€CHOJIE3HBI, TaK
KaK CyJUuThb O €ro JO0CTAaTOYHOCTH MOXKET TOJIBKO OYCHb y3KI/II\/JI KpyT ClieuaJIMCTOB, 3aHUMAIOIIUXCA
UCCIIeIOBAaHUSIMU M pa3paboTkamMu B 3TOM 001acTH. KOCBEHHYIO OLIEHKY 3TOTO YpPOBHSI MOXHO
ClIeJIaTh 110 JIEKTPONOTPEOICHUIO U3BELIATENS — YeM OHO MEHBIIIE, TEM, BEPOSTHEE BCETO, MEHBIIIE
U 3HAYeHHE MMIYJIbCHOM MOIIHOCTH, TaK KaK OHA COCTaBJII€T OCHOBHYIO JIOJIO B OOIIEM
ANEKTPONOTPEeOICHUN COBPEMEHHbIX M3Bemiareneil. Kpome Toro, cienyer obOpaiiarb BHUMAaHHE
Ha peKJIaMHble MaTepuasbl Pa3JIMYHbIX (UPM U KOMIAHHH: €CIU YK OHU CHEIMAIbHO MPOBOJSAT
HCCIIEI0BATENbCKUE padbOThl MO MpodaemMe OOHAPYKEHUSI «TEMHBIX» JbIMOB, TO OHU HENPEMEHHO
YKaXyT Ha JIOCTUTHYTbIE YCIIEXH, WIH, KAK MUHUMYM, 0003HayaT CyLECTBOBAaHUE ITON MPOOIEMBI.

qyscmsumeﬂbnocm b

OCHOBHOM XapakTEpUCTUKON JIOOOr0 U3BeHIaTeNsl SIBISIETCS €ro 4yBCTBUTEIHHOCTD
K KOHTPOJUPYEMOMY TIEPBHYHOMY TNPH3HAKy TMOXKapa. B KadecTBe YHCIICHHOTO 3HAYCHHUS
YYBCTBUTEIHHOCTH TOYEYHBIX JBIMOBBIX ONTHUYECKHUX W3BEIIaTeNe MPUHUMAIOT YAECTbHYIO
ONTHYECKYIO TUIOTHOCTH CPEbl, ONPEACICHHYI0 KaK 3aTyXaHWe MOIIHOCTH ONTHYECKOTO JTyya,
MPOMIENIIETO Yepe3 3abIMICHHYIO Cpely, IO OTHOIICHHIO K MOIIHOCTH Jyda B HE3aJbIMICHHOM
cpelle W TPHUBEACHHOTO K TPOHICHHOMY pAcCTOSHHIO. B COOTBETCTBUM € HOPMATHBHBIMHU
JOKyMEHTaMH [2] 3TOT mapameTp nobkeH ObITh B mipeaenax ot 0,05 mo 0,2 nb/M (ot 1,1 no 4,5 %/m).
Takoil nuanazoH BeIOpaH U3 cooOpakeHus 00ecIeYeH s, C OJIHON CTOPOHBI, pAHHETO OOHAPYKEHUS
ouara moxapa, a, ¢ JIpyroil CTOPOHBI, MPUEMIIEMOTO YPOBHS MOMEXOYCTONYMBOCTU K HAIUYHIO
B MOMENICHUH MbLJIX, TPUMECEH a3pO30JIeH U Tp.

B skcmmyaTaiimoHHON TOKYMEHTAIUK MOABISIONIET0 OOMBIIMHCTBA U3BeHIaTeNIell UMEHHO
ATOT JWAMAa30H 3HAYCHWH YKa3bIBaeTCs B KAUeCTBE MapaMeTpa YyBCTBHTEIHLHOCTH M, Ka3ajoCh
Obl, OHU JTOJIKHBI ObITh PABHOLIEHHBIMH MO CBOMM CIIOCOOHOCTSIM K paHHEMY OOHApYXEHHIO o4ara
noxapa. Ho B IeHCTBUTETEHOCTH 3TH UX CIIOCOOHOCTH OKa3bIBAIOTCSI HACTOJIBKO PA3IMYHBIMU, UYTO
BO3HUKAIOT CEpPhE3HbIE COMHEHHUs M0 TOBOJAY WX COOTBETCTBHS OJMHAKOBBIM TpeOOBaHUSIM
10 YyBCTBUTEILHOCTH.

s Toro 4toObl pa3oOpaThCs, B YeM >K€ MPUYMHA TaKUX pPa3nuuuil mpu (HopMaabHO
OJIMHAKOBBIX TTapaMeTpax, HeOOXOAMMO HECKOJIBKO MOIPOOHEE pACCMOTPETh YCTPOHCTBO TOUCUHBIX
ONTHUYECKUX U3BEIIATEIICH.

OCHOBHBIM y3JIOM, OIPECISIONAM XapaKTEPUCTUKH PACCMATPHBACMBIX H3BEIIATENICH,
SIBIIIETCSL ONTHYECKAs CHCTEMa, KOTOPYIO ellle Ha3bIBAIOT MJIM ONTUYECKON KaMepou, WK JBIMOBOU
KaMepou, WM ONTHYCCKUM CCHCOPHBIM YCTPOWCTBOM, WJIM JPYTHMH IOJOOHBIMH TEPMHUHAMH.
B mobom ciydae, 3TO €CTh HEKOE YCTPOMCTBO, IMpeICTaBislolee CO00 COBOKYIMHOCTh
KOHCTPYKIIMOHHBIX M ONTHKO-3JICKTPOHHBIX JJIEMEHTOB (M3JydaTells W NpPHEMHHKA). B kadecTBe
W3Ny4yaTensd, Kak NpaBuUiio, HCMonb3yercs wuH(pakpacHeii auon (MK-mmonm), a B KadecTBe
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npueMHUKa — ¢oroauos. YUToObl 3TO YCTPOHCTBO MOTJIO BBHIMONHATH (DYHKIMHM ONTHYECKOU
CHCTEMBI, OHO JIOJPKHO 00€CIIeunBaTh COOTBETCTBUE LIEJIOMY PSAY TPpEOOBaHUM.

['maBHOe TpeOoBaHME OMpEENseTCS CaMUM MPUHIIUIIOM pabOThl Ha «PacCesHHOM CBETE» —
n3nydyenue MK-nunona B OTCYTCTBMM JbIMa HE JOJDKHO (B Miease) momnaaars Ha GOTOIUOM, a IpU
HAIMYMK JbIMA — PacCEeMBATBhCS €r0 YacTUIAMH C MaKCUMalbHOW 3()()EeKTUBHOCTHIO MOIMATAHUS
Ha (HOTOAMOI.

B kauecTBe OYEHb BaXXHOrO TpeOOBaHUS sBIsIETCS oOecrmeueHne 3amuThl (HoToaANnO0NA
OT MNpsMBIX BHEIIHUX JIydeil, MHaue OHM, 00Jajas 3HAUUTEIbHO OOJBIIEH MOLIHOCTBIO, YEM
nznydenne MK-n1nona, MOTyT MOBIMATH KaK Ha YCTOMYMBOCTH PaOOTHI, TaK U HA YyBCTBUTEIBHOCTh
M3BELIATEs.

He menee BakHBIM TpeOOBaHUEM SBIISETCS 00ECIICUCHHE XOPOIIeH BEHTUINPYEMOCTH 30HbI
OoOHapy»KeHMs, B IPOTUBHOM CJIydae JIbIM MOXET WM BOOOIE HE MONacTh B 3Ty 30HY, WIH OyzaeT
MPOHUKATH Ty/Ja ¢ OOJIBIINM OMO3/IaHHEM.

VYceneniHoe pemieHue 3a1a4yd MaKCUMallbHOIO COOTBETCTBUSL 3TUM OCHOBHBIM TPEeOOBaHUAM
IIpY KOHCTPYMPOBAHUM ONTHYECKOM CHUCTEMBI BO3MOXHO TOJIBKO IpU IPOBEIEHUU CEPHE3HBIX
HCCIIEIOBATEIbCKUX U ONBITHO-KOHCTPYKTOPCKMX pabor. Hemocrarounas mnpopaGoTka 3THX
BOIIPOCOB, HEYyJayHble TEXHUYECKUE PELICHUs], IPEHEOPEKEHNE MEJIOYaMHU HE IO3BOJIAT CO3/aTh
ONTUYECKYI0 CHUCTEMY C XOpPOIIMMH OOHapyXUTEIbHBIMM CBOMCTBAaMH M, COOTBETCTBEHHO,
U3BEILATENb ¢ BBICOKMMH TaKTUKO-TEXHUYECKUMU ITapaMeTpaMH.

Cpenu pa3pabOTUNKOB B KaUeCTBE OLIEHKH OOHAPY)KUTEJIbHBIX CBOMCTB ONTUYECKUX CHCTEM
NPUHATO WCIOJB30BATh TAaK HA3bIBAEMBIH TMapamerp «CHrHa/mym». OH OIpenenseTcss Kak
OTHOILLICHHE NPUHMMAEMOro (OTOIUOJOM CHUTHAJa HpPU HAJIMYUM B 30HE OOHApYKEHHUS JbIMa
C OIpENEeNIeHHOW KOHIEHTpAaIMeld (Kak MpaBWUiIO, HOPMHUPYIOT ais 3agsiviieHHoctd 0,1 nb/m)
K CUTHaly Ha (oToAMO/e B OTCYTCTBMM JbiMa. Hanmuuume curHana Ha ¢oroauoje B OTCYTCTBUU
IpIMa 0OYCIIOBIICHO HalW4MeM OTpaxeHus u3nydeHus MK-mmoma oT BHYTpEHHHMX MOBEPXHOCTEH
OITUYECKOM CUCTEMBI.

Y100CTBO HCIIOJIB30BaHHUS B KayeCTBE CPABHUTENBHOM XapaKTEpUCTUKU IapaMerpa
«CUTHAJI/IIyM» B TOM, YTO OH HE 3aBUCUT OT NPHUMEHSEMBIX 3JEKTPUYECKUX CXEM, aJTOPUTMOB
00paboTKH U (YHKIIMOHATBHBIX OCOOCHHOCTEH W3BeINaTeNiel, U B JajbHEHUIIEM OyIeT MOKa3aHo,
KaK €ro 3HaueHHe BIUsAET Ha pa3IMYHble XapaKTepUCTHMKHM W CBOMCTBa HW3BeUlaTesnen
1 Ha UX TIOBEJICHUE B peajbHBIX YCIOBUAX IKCIUTyaTallUH.

BepuyBmnce k yxe 0003Ha4eHHOH paHee mpoOieme, Mompodyem pazodpaTbcs B TOM,
[IOYEMYy pa3JIMyHble H3BEIIATeIN NpPU OJUHAKOBBIX 3asBJIEHHBIX IapaMeTpax TaK CHUJIbHO
OTJIMYAIOTCS CBOEH peaKlMel Ha MOSBIICHUE JbIMa.

Haynem c¢ TOro, 4ro 3ama3jpiBaHue cCpadaTbIBaHUS, TPEXKAE BCEro, OO0YCIOBIEHO
HECOOTBETCTBHEM PEAIbHOM YyBCTBUTEIBHOCTH TPEOOBAHUSM HOPMATHBHOHN JOKyMEHTAIMH. DTO
MIPOUCXOJUT 10 HECKOJIBKUM MPUYHUHAM.

[lepBas mpuumHa 3aKitoyaeTcs B TOM, YTO IpPUMEHEHHas B H3BelLIaTele ONTHYEeCKas
CHUCTeMa UMEET HU3KUE OOHapyKuTelbHble cBOMcTBA. Eciu 3HaueHue mapamerpa «CUTHAI/IIyM»
HeOounbIoe (MeHee 2—2,5), TO MPOU3BOJUTENH Ul 00eCeYeH s YCTOHUMBOCTH pabOThl M3BEIIATENs
MIBITAIOTCST BBIITYCKAaTh MX KaK MOXXHO MEHee UyBCTBHUTEIbHBIME (Oymke k mipeneny 0,2 n1b/m). Takoit
MIOJIXO/1 MTO3BOJISIET CO3/1aTh IOCTATOYHBIHN /ISl YCTOHYMBOM paboThI 3amac o nopory cpadbatblBaHus
HaJ «IIYMOBBIM» cUTHajoM. Eciu 3ToT 3amac Oyaer HeOonbpIIMM (HampuMep, 3HAU€HHE Mopora
cpabareiBaHUsl OOJbBIIE «IIIYMOBOTO» CHTHajJa Bcero B 1,5 pasa), TO NpH KIMMaTHYECKHX
BO3JICHCTBUSX HENOCTATOK 3TOTO 3amaca MOXXET TMPUBECTH K JIOXKHOMY cpabaThIBaHUIO,
a 00 obecrieyeHUH CTaOMJIBHOCTH MapaMeTpa YyBCTBUTEIBHOCTH B 3TOM Cllyyae BOOOIIE HE CTOUT
Y YIIOMUHATh.

[TosToMy, mpu BbIOOpE WH3BEIIATENsl CTOUT TMOMBITATHCS BBIACHUTH XapaKTEPUCTHUKH
MPUMEHSIEMON B HEM OINTHUYECKOM CHCTEMBbI, yOBIETBOPUTEIbHBIM YPOBHEM KOTOPOM CUHTAETCH,
€CITU TapaMeTp COOTHOIICHUS «CUTHAJI/IIyM» COCTABIISIET HE MEHee 3.

Bropas npuumHa o0ycioBieHa OTCYTCTBHEM Y M3TOTOBHUTENS MNPOLEAYPbl HACTPOUKH
YyBCTBUTEIBHOCTU M3BELIATENS WJIM, IIPU €€ HAJIM4YUU, HECOBEPLUIEHCTBOM METOAUKU HACTPOWKH.
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Jleno B ToM, 4TO M3-3a pa3dpoca CBETOTEXHUYECKUX M ONTHUYECKHUX XaPAKTEPUCTUK MPUMEHSIEMBIX
WUK-muonoB u  QoTOAMOAOB, HAIWYMM TOTPEHIHOCTEH mNpu HMX (UKCAUU B KOHCTPYKIHMH
ONTUYECKOW CHUCTEMBI WU JPYTUX (HAKTOPOB TOIYyYUTh BBICOKYIO MOBTOPSEMOCTh Mapamerpa
YyBCTBUTEIBHOCTH OT O0pa3ia K oOpasiy 0e3 MoACTpOorKH oOmero kod(gduiMeHTa nepeaaqu
HEBO3MOXKHO.

MeToauka HAaCTpONKHM YyBCTBUTEIBHOCTU SIBIISIETCS «HOY-Xay» MPOU3BOAMUTENCH, U OHU
THIATENIFHO CKPBIBAIOT €€, HO CKJIQJBIBACTCS BICUATIICHHWE, YTO Yy HEKOTOPhIX W3 HHUX TaKOM
METOJIMKHM BOOOIIE HET UM OHa KpaiiHe HecoBeplleHHa. MHaue yeM OOBSICHUTD, YTO U3BELIATeNN
OJTHOW MOIU(UKANUKA MOTYT 00Ja/laTh KaK OY€Hb HU3KOW UyBCTBHTEIHHOCTHIO (Oosiee 0,2 nb/m),
TaK U OYEHb BBICOKOW 4yBCTBUTENbHOCTHIO (MeHee 0,05 nb/m). Takas cutyalys IpuBOAMT K TOMY,
9TO YCTAaHOBJICHHBIM HAa OOBEKTE W3BEINATEIb MOXET OKAa3aThCs WM HECIOCOOHBIM K pPaHHEMY
0OHapyKEHHIO, UITU CKIOHHBIM K JIO)KHBIM CpabaThIBAaHUSIM.

TpeTps mpuuuMHa KpOETCs B TOM, YTO INpPUMEHsEMbIEe B onTuyeckoi cucreme MK-nmonst
HE paccuMTaHbl Ha JIOJITOCPOUYHYIO paboTy B KadecTBe MCTOUYHUKOB MouHbIXx MK-umnynscos. [lpu
dopmupoBanun MK-u3nydenus noaynpoBogHHKOBBIM Kpuctaimn WMK-mumoma monsepraercs
TEIUIOBOMY pPa3orpeBy, 4YTO BeAeT K IIOCTENEHHOM Jerpajalud CTPYKTYpbl KpHCTalia,
M, COOTBETCTBCHHO, K YXYIIICHHIO CBETOTEXHHUYCCKHUX XapaKTEPUCTUK. Uepe3 ompeaereHHbIN
MEepuoj] JKCIUTyaTalMu (OT HECKOJbKHX MECSEB [0 HECKOJIbKHX JIeT) YyBCTBUTEIHHOCTH
M3BENIaTelIsi MOXKET CHU3UTHCS B HECKOJBKO pa3 [3]. UToOBI 3TOTO HE MPOUCXOAMUIIO, B U3BEIIATEIIAX
JIOJDKHBI  TPUMEHSTBCS  TONbKO — crenuanbHble  WK-muoapl ¢ BBICOKOW — CTaOMIIBHOCTBIO
CBETOTEXHUYECKHX XapaKTCPUCTUK, HO OHM HMEIOT BBICOKYIO CTOMMOCTh M HE MPUMCHSIOTCS
B CaMBIX MAaCCOBBIX JICIIEBBIX U3BEIIATESIX.

Hvimozaxoo

He meHee BaxHBIM (DAaKTOPOM CBOEBPEMEHHON pEakLUU Ha IMOSABJICHUE JbIMa SIBIISETCS
CTIOCOOHOCTh M3BEIIaTeNisi CBOOOIHO MPOIYCKAaTh JbIM BHYTPh ONTHYECKOW CHUCTEMBI, TO €CTb
obecrieynBaTh  XOpPOIIYIO  BEHTWJIMPYEMOCTb 30HBI  OOHapyxeHus. IlpensTcTBuem s
MIPOHUKHOBEHUS JbIMa B 30HY OOHapY>KEHUSI MOKET CIIY>KUTh U (hopMa KOpITyca, U PacIlioyioKeHHe,
1 (GopMa BXOAHBIX OTBEPCTHUH, U UX pa3Mep, U OCOOEHHOCTH 3alIUIIAIOIIEH OT HACEKOMBIX CETKH,
1 KOHCTPYKLUSL ONTUYECKON CUCTEMBI.

EcrecTBeHHO, 4TO Hanbosee ObICTPO ABIM MOMAAET BHYTPh M3BELIATENs, €CIIM Ha MYTH €ero
JBWKEHNsS B KOHCTPYKLHH CO3JaHO KaK MOKHO MeHblIe npenarcrBuil. Ilostomy cumraercs
MOJIE3HBIM, YTOOBI JIBIMO3aXOJHbIE OTBEPCTHS B KOpIIyce OBLIM KaK MOXKHO OOJIble, 3alUTHas
ceTKka ObljIa BBIIIOJIHEHA U3 aHTUCTATHYECKOI0 MaTepuaia U COeAMHEHa C TOKOBEAYIIMMHU LENsIMH,
KOHCTPYKLIUSI ONTHYECKON CUCTEMbI ObLIa TOPHU30HTAIBHO-BEHTUIIMPYEMON U YTOOBI B M3BEIIATENb
MOTJIM CBOOO/IHO IPOHUKATh U BEPTUKAIBHO-BOCXOSIIUE U TOPU3OHTAIBHO-PACIIPOCTPAHSIOIIHECS
IIOTOKHU BO31yXa U IIp.

B npunnune, onpeaennTs Kakon U3BELIATENb 110 JbIMO3aX0y Jy4lle, a KaKOi XyXKe, He TaK
YK U CIIOKHO, CIEAYEeT TOJIbKO BHUMATEIBLHO U3YYUTh €r0 YCTPOMCTBO U MOIBITATHCS MPEICTaBUTh
JBUKEHHME MTOTOKOB BO3/lyXa Ha MOJXOJE K HEMY U BHYTpHU Hero. IIpu sToM HEoOX0nMMO y4ecTb,
YTO YaCTHILbI bIMA, KaK MPaBUIJIO, HECYT Ha cebe OmMpeAeeHHbI CTaTUYeCKUH 3apsaja, YTO MOXKET
CO3/1aTh JOTOJIHUTEIbHBIE MPENATCTBUS AJI1 IPOHUKHOBEHUS MX BHYTPh 000JIOUKH M3BEIIATEIS.

Ilomexoycmoiiuusocmso

[ToMexoycTOMYUBOCTD SIBIIIETCS HamOoJiee BAXKHOW XapaKTEPUCTUKOW W3BENIaTeNel Mmocie
UX CIOCOOHOCTM K paHHeMy oOOHapyxkeHuro. [Ipum SToM, Kak yKe OTMEYaloCch BHINIE, OHA
B 3HAYUTEJILHON CTENEHU MOYKET OBITH CBsI3aHa C YYBCTBUTCIIBHOCTBIO.

Ecnu nmake u3Bemarens W 001a/aeT BHICOKONW YYBCTBUTEIHHOCTHIO, HO TMPU ITOM HMEET
CKJIOHHOCTH K JIOXXKHBIM Cpa6aTI)IBaHI/I$[M, TO €0 JOCTOMHCTBA MHOI'OKPAaTHO CHMXKAKOTCA, TAK KakK
JIOCTOBEPHOCTH M3BEIICHUS! O HAIMYUU JIbIMa CTAHOBUTCSI HU3KOM, UTO, B CBOIO OUYEPE/Ib, MIOBBIIIAET
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BEPOSITHOCTh UTHOPUPOBAHUS 3TUM M3BEIIATeNIeM HalIM4Ms odara nokapa. [loaromy obecnieuenue
BBICOKOW YYBCTBUTEIBHOCTH IIPU OJHOBPEMEHHO BBICOKOW IIOMEXOYCTOMYMBOCTH SABIIACTCS
KOMILIEKCHOM 3a7a4eil co31anus BEICOKOA()(HEKTUBHOTO U3BEIIATEIS.

OcHOBHBIE CIIOCOOBI TIOBBIIIEHHS] IOMEXOYCTOHUMBOCTH U3BEIIATENeH ClelyoIue:

1. IlpuMeHeHue ONTUYECKMX CHUCTEM C BBICOKMMHM OOHApYyKUTEJIBbHBIMU CBONCTBaMH,
B KOTOPBIX OTHOIIEHUE «CUTHAJ/IIYM» JOCTATOYHO BEIMKO. DTO MO3BOJISET CO3/aTh JOCTATOUHBIN
3arac 1o ypoBHIO IIOpOTa cpabaThIBaHUs HAJl «ITYMOBBIMY CUTHAJIOM.

2. IlpuMeHeHne ONTUYECKMX CHUCTEM C HAAEKHOW 3aluTod (OToAMoAa OT MonaJaHus
OpSMBIX BHEIIHUX JIydedl. DTO MO3BOJSET OOECHEeYUTh BBICOKYIO YCTOHYMBOCTH PAaOOTHI MpHU
BO3/CHCTBUY 3HAYUTEIbHBIX YPOBHEN (DOHOBOW OCBEIIEHHOCTH.

3. lloBbimenne momuoctn HWK-ummynbca A0 Kak MOXHO OONBIIET0 3HAYEHHsS. OTO
IIO3BOJISIET  IIOBBICUTH ~ YPOBEHb  HEYYBCTBHUTENbHOCTM K  BHemHuM  MK-u3nydeHusam
U DJIEKTPOMArHUTHBIM [IOMEXaM.

4. IIpuMeHeHne  3JIEeKTPUYECKOM SKPAaHMPOBKU  UYYBCTBHUTENIBHBIX  3JIEMEHTOB  CXEMbI
u3Beuareas. JTO IO3BOJIAET CHU3UTh YPOBEHb IPOHMKAIOIIMX BHYTPb HW3BELIATENS BHEIIHUX
JIEKTPOMArHUTHBIX ITOMEX.

5. [IpuMeHeHne B 3IEKTPUUYECKUX CXEMaX CIELUATbHBIX OMEXOIOAABISIONIUX 3JIEMEHTOB
U Y3J0B. DTO IMO3BOJSET OTPHIBTPOBATh MPOHHUKAIOIINE B CXEMY IIOMEXM, €CIU MX HapamMeTpbl
(4acTOThl, UHTEPBAJIBI U IIP.) CYLIECTBEHHO OTINYAIOTCS OT MOJIE3HBIX CUTHAJIOB.

6. [IpumeHeHne MOMEXOINONABIAIOIINX AITOPUTMOB OOpAOOTKU NpHU MPUHATUU PEIICHUS
0 HAJIMYUH JbIMA. DTO MO3BOJISIET MPEAOTBPATUTD JIOKHBIE cpadaThIBAHUS NIPU BO3JCHCTBUN OYEHBb
CHJIbHBIX BHEUIHUX MH(PAKPACHBIX WM JIEKTPOMArHUTHBIX TOMEX.

[Toyemy-TOo YacTo AenarOT OMMMOKY, paccMaTpuBas IMOMEXOYCTOMYMBOCTH TOJIBKO Kak
3alIMTy OT JIOKHBIX cpaOaTbiBaHMi. He MeHee BakHO, uTOOBI M3BelaTeslb ObLT CIIOCOOEH
BBIIIOJTHUTh CBOIO OCHOBHYIO (DYHKLHIO — OOHApYKUTh HAJMYME JbIMA B YCIOBHUSX IOCTOSIHHO
JNEUCTBYIOIUX ITOMEX.

Hampumep, B mociegHee Bpems pa3pabOTUMKU CTalM OTKA3bIBaTbCSl OT IMPUMEHEHMS
SKPaHUPOBKHU ONTUYECKOW CUCTEMBI M IJIEKTPUUYECKOM CXEMbI M3BEIIATENSA, TaK KaK IIPUMEHEHHE
AITOPUTMUYECKAX METOJOB Ul 3allUThl OT JIOKHBIX CpabaThIBaHUU OKA3al0Ch JOCTATOYHO
3G GEeKTUBHBIM, M D3JEKTPUYECKMH 3KpaH cTan Kak Obl He HyxkeH. Ho mo cBoell cyrtu Bce
QITOPUTMHUYECKHE METOJbl MOCTPOEHbl Ha MPHUHIMIE WKW 3arpyOieHHs] YyBCTBUTEIbHOCTU WIIU
MOJTHOM OJOKUPOBKM cpabaTbiBaHMsS B cllyyae OOHapy)XeHUs IoMeXxoBoro curHana. [lostomy
B YCIIOBHUSIX NOCTOSIHHO JIEWCTBYIOIIMX IOMEX TAKOW M3BEILIATENIb IPOCTO HE CMOXKET OOHApYKUTh
IbIM WIH CeNaeT 3TO ¢ OOJbIIMM OINO3JAaHHEM. A H3BellaTeNb C HAJIUYUEM 3IIEKTPUUYECKOU
SKpaHUPOBKU OydeT M HAJAeXKHO 3alUIIEH OT JIOKHBIX cpalOaTeiBaHMM M Oyner crnocoOeH
CBOEBPEMEHHO OOHAPYKUTh JIbIM ITPU MHOTOKpPATHO 00Jiee BHICOKOM YPOBHE IOMEX.

Eme oguH npuMep MOKHO NMPUBECTH B CBSI3U C HEOOBSICHUMBIM CTPEMJICHHUEM K CHU)KEHUIO
AJIEKTPONOTPEOICHUsT CBEPX BCSAKUX pPa3syMHBIX HpezenoB, korga MouHocTs HWK-ummynbca
JieNaeTcsl Kak MOKHO MeHblue. Takoil M3Bemarenb TaKKe MOXKET OKa3aTbCsl HECHOCOOHBIM
K paHHeMy OOHapy>KE€HHIO, €CIIM Ha Hero OyzAeT Bo3JeiicTBoBaTh BHelHee MolHoe UK-u3nyuenue
u none3nbiit UK-umnynsc notepsiercs Ha ero (poHe 13-3a CBOEH Majoi MOIIIHOCTH.

Crout OOpaTHTh BHMMAaHHUE €Ile M Ha TO, YTO B INPHUBEIEHHBIX NpUMEpax MpaBUIbHbIC
TEXHUYECKHUE PELIECHUs MO MOBBIIIECHUIO TTOMEXOYCTOMYMBOCTH OKa3alMCh OBl MOJIE3HBIMU M IS
yIAy4lUIEHUs JPYrMX XapakTepUCTUK. Hanuume >IeKTpUYecKod SKpaHUPOBKH, MOMHMO BCETO
MIPOYEro, CIOCOOCTBYET TaKXKe €Ille M CHATHI0O CTaTHYECKHX 3apsiioB C KOPIYCHBIX JeTaiiei
U3BEUIaTeNsl, YTO 3HAYUTENBHO OOJerdaer JbIMO3axo0Jl B pEaIbHBIX YCIOBHIX IOXapa.
A noBbimieHne MomHocTd  MK-mmMmynbca, kak  yke€ OTMEYaloCh paHEe, IMOBBIIIAET
YYBCTBUTEIBHOCTh U3BELIATEINS K «TEMHBIM» JIbIMAM.

B 3axiouenue paccMoTpeHHUsl MpoOiaeMbl MOMEXOYCTOMYMBOCTH CIIEAYEeT OTMETUTh, YTO
B 3TOM BOIpOCE, KaKk U s 00ecredeHus] paHHEro oOHapy>KEHHs IM0Kapa, paziIMyuHbIe CIIOCOOBI
pellleHrs NOCTaBIeHHON 3ajauu JIMITHUMH He ObIBatoT. [IycTh myunie B BHIOMpaeMOM U3BelaTele
ux OyZeT HEMHOTO ¢ U30BITKOM, YeM OKaXKETCS HECKOJIBKO HEJOCTAaTOUHO.
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ITvinezamumennocmo

B mo0oM momenieHMHM B TOW WM WHOW MeEpe B BO3AyXe NMPHCYTCTBYET MbLIb, KOTOpas
MOCTETICHHO HaKalIMBaeTcs B ONTHUYECKOM cucteme. Ocemas Ha BHYTPEHHUX ITOBEPXHOCTSIX
OINITUYECKON CHUCTEMBI, TIbLJIb CIIOCOOCTBYET YBEIMUEHHIO OTpaxkeHus oT Hux MK-uzmydenus. Oro,
B CBOIO OYepelb, CKa3bIBAC€TCS HAa YBEIUYCHHHM «IIIYMOBOTO» CHTHala W MOXET MPHUBECTH
K JIOXKHOMY CpaOaThIBaHUIO.

JIiss  TOBBIIIICHHWSI YCTOMYMBOCTH K BO3JCHCTBUIO THUIM B HM3BEIIATEISX MOTYT
UCIIOJIB30BAThCS CIICTYIOIINE CITOCOOBI:

1. [IpuMeHEeHHE ONTHYECKUX CHUCTEM C OOJIBIINM 3HAYCHHEM OTHOIICHHS «CHTHAJ/IIIYMY.
Jlisi  TOCTHKEHHSI «ITyMOBBIM» CHUTHAJOM TIOpOra cpa0aThiBaHHMsI B TaKWX H3BEIIATEISNX
HeoOxomuMo OyeT HAKOMUTh 3HAYUTENHHO OOJbIIE MBUTH, YeM B M3BEHIATENSX C HEBBICOKUMU
3HAYCHUSIMU OTHOIICHUS «CUTHAI/IITYM.

2. IlpumeHeHHEe B KOHCTPYKIMM W3BEHIATENss W ONTHYCCKOM CHUCTEMBI CHEIHATBLHBIX
nbpUIeyJIoBUTENCH. [IpuleyOBUTENH, BBIOIHSSL POJIb CBOCOOpPA3HBIX (UIBTPOB, B HEKOTOPOU
CTCTICHH CHIDKAIOT TMPOHUKHOBEHUE IBUIM B ONTHYECKYIO cucTeMy. [1000YHBIM HEraTWBHBIM
(dakTOpOM IpPHUMEHEHHs IMBUICYJOBUTENCH SIBISCTCS YXYALICHHE AbIMo3axona. [lpu 3Tom, uem
3¢ (deKTHBHEE TBUICYJOBUTENb, TEM OOJBIIE OH CO3JaeT MPEHATCTBHH Ul  CBOOOTHOM
BEHTHIIUPYEMOCTH 30HBI OOHapyxeHus. [103ToMy NpUMEHEHHE M3BEIIATENCH C MBUICYJIOBUTEIISIMU
OTIPaBIaHO TOJBKO IS 3AIIMTHI MOMEIICHUN C 3aBEJIOMO BBICOKUM YPOBHEM COJICPIKAHUS TBLIU
B BO3/IyXE.

3. IlpumeHeHWE B DOICKTPUYECKOH CXEME W3BCIIATENS CICIHAIBHBIX aJTOPHUTMOB
KOMIICHCAI[MM YYBCTBUTEIHLHOCTH MPH 3aIbUICHUH ONTUYECKON crcTeMbl. He0OX0MMO OTMETHTS,
9TO BBEJCHHC IIOJOOHBIX aJNTOPHUTMOB TPUBOAWT K IIOBBIMICHUIO CTOUMOCTH, IIOITOMY
B IIPE/ICTABJICHHBIX Ha PHIHKE MOJICIISIX U3BEIIATENICH HX HET.

B 3axmoueHne paccMOTpeHHs POOJIEM 3alIMTHI OT MBUIM CIEAYET CKa3aTh, YTO HE MEHee
3pGEKTUBHBIM CITOCOOOM OBLIO, €CTh M OCTACTCs IPOBEJICHHE CBOECBPEMEHHOW OYHCTKU
W3BEIATENSI ¥ €T0 ONTUYCCKOW CHCTEMBI OT MUK W Tpsi3u. [IpuyemM oHa HeoOXoIuMa HE TOJBKO
JUISL TIPEAOTBPAICHHUS JIOKHBIX CpabaThIBaHUM, HO U JIJIsl BOCCTAHOBJICHUSI CBOOOHOTO JIIMO3aX0/1a
B W3BemaTead. Beap HapsAay ¢ HAKOIUICHWEM TIBUIM BHYTPH ONTHYECKOW CHCTEMBI OHA
OJTHOBPEMEHHO HAKAlJIMBAaeTC M Ha JPYTUX KOHCTPYKIIMOHHBIX DJJEMEHTax, Hampumep,
Ha 3alUINAIONIEH OT MPOHUKHOBEHHS HACEKOMBIX CETKE.

Haoescnocmo

Jatb kakue-nubo KpUTEpUU JUIsl OLEHKM HAJeKHOCTH TOTO WJIM HHOTO W3BEIaTelNs
JOCTaTOYHO CJIOKHO. OnpenenuTs HACKOIbKO 4acTo OYIyT OTKa3blBaTh M3BEILATENM B Ipoliecce
JKCIUTyaTallui C HEKOM J0JEH JOCTOBEPHOCTH MOYKHO, KaK IPAaBHIIO, TOJBKO YK€ HUMEs OIBIT
UX TIPUMEHEHUS.

BooO1e ke Ha HafeKHOCTh M3BEILIATENECH BIMSIOT MPAKTUUYECKU BCE YCJIOBHSI, CBSI3aHHBIE
C pa3paboTKOH, MPOU3BOJICTBOM, HCIIBITAHUSAMH, XpaHEHHEM, TPAHCIOPTHUPOBAHHWEM, MOHTAXOM
1 9KcruTyaTtanueil. KauecTBo BBIOTHEHUS UCCIIEN0BATEIbCKUX M ONBITHO-KOHCTPYKTOPCKHUX padoT,
BBIOOp MOKYIHBIX KOMIUIEKTYIOIIMX M3/IEIMIA U UX MMOCTABIIMKOB, TEXHOJOTMUECKUE BO3MOKHOCTH,
neicTByromas cucrtemMa oOecredeHHsi KadecTBa M ypPOBEHb KYJIbTYpPbl MPOW3BOJICTBA, a TaKkKe
MHOI'O€ JIpyroe OKa3bIBa€T CaMO€ HENOCPEACTBEHHOE BIIMAHME Ha HAJEKHOCTb ITOCTaBISIEMOU
MIPOYKLIAH.

U Bce e Ha Kakhe OCHOBHBIE MOMEHTBI CTOUT OOPAaTUTh BHUMAaHHE MPH BHIOOpE HAJIE)KHOTO
n3Bemarensa?

B nepByto ouepenp, Kak BOpoYeM M MPHU BBIOOpE MO JAPYIMM HEOUYEBHIHBIM KPUTEPHUSIM, —
Ha pEeNyTaluui0 W HMWK W3FOTOBHUTENS, SIBISETCS JIM JUI HETO H3TOTOBJIEHHE KayeCTBEHHOM
MIPOAYKLIMY IIPUOPUTETHOM 3a1a4yeil.
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Od4eHb 0 MHOTOM MOXET CKa3aTh M TO, HACKOJBKO AOOPOTHO W3TOTOBJICH HW3BEIIATEINb,
KaKyde MaTepualibl IPUMEHSIOTCS, 3aMETHA JIM aKKypaTHOCTh BBITTOJTHEHUSI COOPKH, KaK YIMaKOBaH
M B KakOM BHJE TMpWIaraercs HKCIUTyaTallMoHHas JaokyMeHTtauus. Korga mnpenmpusitue
JEMOHCTPHUPYET aKKypaTHOCTh BO BCEM, B TOM YHCJIE U B MeEJIOYaX, BIOJHE BEPOSITHO, YTO M IPH
IIPOU3BOJICTBE TPEOOBAHUS K KQUECTBY BBIIIOJIHEHUSI pa0OT BBICOKHE.

OueHb BaXHBIM (DaKTOPOM JOJITOBEYHOCTH M3BEIIATENS SBISICTCS HAJIEKHOCTh KOHTAKTHBIX
COCJIMHECHHH, MO3TOMY CTOMT BHUMATEIBHO H3YYUTh YCTPOMCTBO KOHTAKTHBIX TPYII PO3ETKU
n OJIoka u3Bemiaresns, oOpaTUTh BHUMAaHHE Ha MaTEPHAIIbl, U3 KOTOPBIX M3TOTOBJICHBI KOHTAKTHI,
WX TOKPBITHE, DJICKTPOXMMHUYECKYI0 COBMECTHMOCTHh COMpHUKAcammuxcs marepuainoB. Ocobo
HEOOXOJUMO YIOMSHYTh O JOIYCKA€MbIX HW3TOTOBUTEISIMU  IPUHIMIHAIBHBIX  OIIMOKaxX
B 00€CNeYeHU! JOJITOBEYHOCTH KOHTAaKTHBIX COeMuHEHHH. Hampumep, mpecioByToe cTpemiieHue
K HEYMEPEHHOMY CHIDKEHHIO OJJICKTPOINOTPEOJICHUs W3BEUIaTee NPHBEIO K TOMY, 4YTO
KOMMYTHPYEMBIE TOKH MEXIy PO3CTKOM W OJOKOM WU3BEmaTeNlss CTald HAMHOTO MEHbIIe
MUHHMAJIBHO-JIOMTYCTUMBIX JUISi TMPUMEHSIEMBIX B KOHTaKTax wmaTepuainoB. CuuTaercs, YTO
MPUMEHSIEMbIE B IOJABISIONIEM OOJBIIMHCTBE H3BEIIATEICH MaTepuaibl MJii KOHTaKTHBIX
COWICHEHUH HE MOTYyT OOECHEeYUTh IOJITOBPEMEHHOW HAJEKHOCTU, €CIU TOK MOTpeOIeHus
n3Bemarens meabie 100 MxA [4].

B nenom ke s BeIOOpa JIEWCTBUTEIIBHO HAISKHOTO HM3BEIIATENIS BCE-TaKM HEOOXO0auMa
onpeeraeHHas A0 yIauu.

Coemecmumocmp useeuiameiisi C pa3iudHbIMu NPUEMHO-KOHRMPOJIbHbIMU npuﬁopamu

W3Bemareny, eciym OHU HE SIBISIOTCS aBTOHOMHBIMH, IPEIHA3HAYEHBI ISl UCIIOJIB30BAHUS
B CHUCTEMAax IIOXKapHOM CHUTHAJIM3allMM W JIOJDKHBI IOJAKJIIOYAThCS K IPUEMHO-KOHTPOJBHBIM
npubopam (I111K) ¢ momomrsio nieiioB curHamTu3aum.

s toro, yroObl u3Bemarens Mor paborars ¢ Tem wiu uHbIM IIIIK, oH nomkeH ObITh
COBMECTUM C HHUM [0 HANpPSKEHUIO NMUTAHMs, TOKY MOTPEOJIEHHS B JEKYPHOM PEXKUME, TOKY
cpabaThlBaHUs, TOKY YTEUKHM (AKTyaldbHO TOJBKO MJs LUIEH(OB CHUTHAIM3ALMK CO 3HAKO-
IIEPEMEHHbIM  HANpsOKEHWEM),  HMHTEpBajaM  IEPEpbIBOB  MHTAHUSA, HE  BIMSIOIIUM
Ha paboTOCHOCOOHOCTh, WHTEpBalaM NEpPEphIBOB MUTaHMUA i cOpoca, a TaKKe HEKOTOPBIM
JAPYrUM mapameTrpaM. AJpecHble M3BELIATEeNIN JOJDKHBI MMeTh coBmecTtuMble ¢ [IIIK mpoToxossr
oOMeHa uHpopmanuen.

OCHOBHBIM NIPHU3HAKOM COBMECTUMOCTH Oe3aapecHbIX NoporoBblx u3Bemiareneil ¢ IIIIK
SBJISICTCS] TUI UX BBIXOJHBIX LICTICH.

Jlis cOBMECTUMOCTH € KIIACCUYECKUMH IOPOTOBBIMH JIBYXIPOBOJHBIMH HIeH(pamu,
paloTaloMMH B peXHMe OAHOYpoBHero curnana «lloxap», u3Bemiatenb JOKEH UMETh Tak
Ha3bIBACMbI «CTAaHAAPTHBIA BBIXOJIHOM KacKa/a», BBITIOJHEHHBIM B BHJIE KIIIOYa-cTaOWUIIM3aTopa
HanpsbkeHus. Kak mpaBuio, Takue HM3BEIIAaTeId HE HWMEIOT OrpaHMuYUTeNs TOKa cpabaThIBaHUs
B CBOEH BBIXOJHOM LENU WM UMEIT TOJbKO 3aIUTHBIM OrPAHUYMUTENb HA TOK, 3HAYUTEIBHO
MPEBBIAIOIINNA MaKCUMaJIbHO BO3MOXHBIHN TOK B 1utei¢e, orpannunBaemMblii cxemoit IT1K.

Jns paboTel B JBYXNPOBOJHBIX uuIeH(ax ¢ JABYXypoBHEBbIM curHaiom «lloxap»
U3BEUIATCNIM  JOJDKHBI MMETh BBIXOAHYIO LI€Nb B BUAEC KIKOYa-orpaHuyurens Toka. Ilpu
cpabaThIBaHUM TAaKOM M3BELIaTeNh YBEIMYMBAET TOK B IIJIeiie Ha PUKCUPOBAHHYIO BEIUYUHY. DTO
no3Boiser MK pasnuuats B nuteiide cpabaTeiBaHuEe OAHOTO MM JBYX M Oojiee M3BeUIaTeneil.
Haubonee pacripocTpaneHHble HOMUHABI (PMKCHPOBAHHBIX TOKOB cpabarbiBaHus: 5,5 MA; 7,5 MA;
10 MA. IIpu 3TOM HEKOTOpBIE MPOU3BOAUTENN IMPEAJIATAIOT MOJ 3aKa3 M3rOTOBUTH W3BELATENN
Ha J1I0001 (PMKCHPOBAHHBIN TOK CpabaThIBaHUS B JOCTATOUHO IIMPOKOM JHAIa30HE.

Heo06xoauMo OTMETHTH, YTO B O3KCIUTyaTallMOHHOM JoKyMeHTanmuu otnaenbHbix [1TK
MIPUBOJIATCS CXEMbl BKIIIOUEHUS U3BEIATEeNIeH CO «CTaHJApTHBIM BBIXOJIHBIM KacKaJoM» B IIIEH(BI
C IBYXypoBHEBBIM curHaioM «lloxap». IIpu 3TOM B KauecTBE OrpaHUUYUTENECH TOKA MpEIIaraeTcs
HCIIOJIB30BaTh IIOCJIEIOBATEIbHO BKIIOUYEHHBIE B IIMTAHWE W3BEIIATENICH BHEIIHUE DPE3UCTOPBI.
HenocratkoM Takux cXeM SIBJSIETCS BBICOKAas HECTaOMJIBHOCTh TOKOB CpaOaThIBaHUS, HO IS
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cllaboHArpy»kKeHHBIX HUICH(POB 3TO MOXeT ObITh BIOMHE HpuemsieMo. OIHAKO Jydiie BcCe
’Ke PUMEHSTh M3BEHIaTeNN ¢ (PMKCHPOBAHHBIM TOKOM cpadaThIBaHUs, TeM Oojiee YTO HaJeKHOCTD
MOHTa)ka B OTCYTCTBHH JIOTIOJHUTEIBHBIX PE3UCTOPOB OyeT, HECOMHEHHO, BBIIIIE.

Jlns BKITIOYECHHUS U3BEIIATENNed B YeTHIPEXITPOBOAHbIEC NIUICH(BI UX BBHIXOTHBIC IIEIH JOKHBI
OBITh TaJIbBAHUYECKH HW3OJUPOBAHHBIMH OT LENeH MUTaHWsA, MOATOMY B TaKWUX H3BELIATENSIX
B KAaueCTBE MCIHOJHUTEIBHBIX 3JEMEHTOB MPUMEHSIOTCS 3JICKTPO-MEXaHHMYECKHE WM OITHKO-
3JIEKTPOHHBIE pelie.

B d4eThIpexmpoBOMHBIX M3BEHIATENIIX MOTYT HCIIOJIB30BATHCS pelie U C HOPMAJIbHO-
Pa3OMKHYTBIMH M C HOpPMallbHO-3aMKHYTHIMH KOHTakTamu. Ilpu BbeIOOpe wu3BemaTeneit amis
YETBIPEXTPOBOTHOTO BKIIOYECHUS MMEET CMBICI OOpaTHUTh BHUMAaHHE HA TO, KaK OPraHW30BaH
TpeOyeMblii HOPMATUBHBIMHU JJOKYMEHTAaMH KOHTPOJb M3bATHS OJIOKa H3BEINATENs U3 PO3ETKH.
HexoTopble H3roToBUTENN M3-3a HEOCTAaTKa KOJIMYECTBA KOHTAKTOB (Y CTAHIAPTHOTO M3BEIATENS
UX, KaKk MPaBHUJIO, BCEr0 YETHIPE) MPOCTO HMTHOPHPYIOT 3TO TpeOoBaHHE, HE MpeaycMaTpuBas
«Pa3pBIBHBIX» KOHTAKTOB, B pe3yibrate yero I1I1K ne moxer 3admkcupoBath pakT U3BATHS TaKOTO
u3BemaTens u3 nuieida.

Jdns  oOierdeHuss KOHTPOJS  LEJIOCTHOCTH JIMHMM  [UTAaHUS  HEKOTOPHIE  THUIIBI
YeTHIPEXITPOBOIHBIX M3BEUIaTENel HUMEIOT MOIU(UKAIINHN CO BCTPOSHHBIM Pejie KOHTPOJISI HATUIHUs
HaIpsDKEHUS TUTAaHKS, KOTOPBIE MTPEAHa3HAUYCHBI I YCTAHOBKH B KAYECTBE OKOHEYHBIX YCTPOMCTB
B YETBIPEXIIPOBOIHBIX MUICH(aX.

(Dynkuuouaﬂbuue ocobennocmu u38emameﬂeﬁ

[ToMrMO BBINIOJIHEHUS CBOEW OCHOBHOM (YHKIMM — OOHApy>KEHUs M IepeJauyd CHUrHaia
o mnoxape Ha IIIIK — Hekoropele wu3Bewmareau o0JAAAIOT €1me U JAOHOJHUTEIbHBIMU
(GYHKIMOHATIBLHBIMI OCOOCHHOCTSIMHU, HapUMeEp: Nepeaada WHAMBHIYAIbHOTO ajpeca (aJpecHble
U3BEUIATENN), Iepelaya YHCICHHOTO 3HAueHUs KOHTPOJIMPYEMOro IapaMeTpa (aHaloroBble
U3BEINATENIN), KOHTPOJIb pabOTOCIOCOOHOCTH C Tepegadeil CUrHaja O HEHCIPAaBHOCTH,
KOMIIEHCAIUsl 4YyBCTBUTEIBHOCTH IIPM 3albUICHUMM C Iepefadyeldl CUrHajga O JOCTH)KEHUU
[IPEIEIbHOrO 3HAUEHUs, JMCTAHIMOHHOE TECTUPOBAHUWE M KOHTPOJIb PA3JIMYHBIX IapaMeTPOB,
JUCTAaHIIMOHHOE IMPOrpaMMHMPOBAHUE IOPOTOB, AJITOPUTMOB M TAaKTUKU palboThl, (opMHUpOBaHHE
JIONIOJTHUTEIIbHBIX U3BEILIEHUH B BU/IE€ 3BYKOBBIX CUTHAJIOB, MHMKALIUS BKIIFOUYEHHOTO COCTOSIHUS U TIp.

[TonaBnstomiee OONBIIMHCTBO TaKUX (YHKIMHA MOXET BBIIOJIHATBCA TOJNBKO TpHU
COBMECTHON pabore ¢ kakuM-muO0o koHkpeTHbiM [II[IK wumm  ycrpoiictBom. Iloatomy,
OTPaHUYMBLINCH TOJIBKO HUX IIepeuuclIeHHueM, MpobsieMy BbIOOpa H3BemaTeneil ¢ y4derom
(YHKIIMOHAJIBHBIX OCOOEHHOCTEH paccMmarpuBaTh He OyneM, Tak Kak s CKOJIbKO-HUOY[b
MOHATHOTO U3JI0KEHUs paboTa TaKUX M3BELIaTeNel J0JDKHA PaccMaTpUBaThCs B COCTaBE CHCTEMBI
U JI0CTaTOYHO MOJAPOOHO, YTO HEBO3MOXKHO CJIENaTh B paMKaX JAaHHOTO 0030pa.

OtmeruMm Juuib TOT (Gakt, 4To Oyayliee, HECOMHEHHO, 3a aJipeCHbIMU cucTeMamu. Hanuuue
ajipecaliii MO3BOJIAET HE TOJBKO MOJYYUTh 0O0Jiee TOUHBIE CBEACHHUS O MECTOHAXOXKICHHM ouara
1o’kKapa, HO M BBINTH HA KaUECTBEHHO HOBBIA YPOBEHb HH(POPMHUPOBAHHOCTH O TEKYIIEM COCTOSIHUU
U3BeIlaTeNsl W IapaMeTpax OKpYXarolled ero cpeibl, JaeT BO3MOXHOCTb OINEPaTHUBHOIO
NepenporpaMMUpOBaHUsl  €r0  HAacTpoeK. Takue BO3MOXKHOCTH  IO3BOJIIOT — J1TOOMBATHCS
MaKCHMaJbHO paHHEro OOHapyXeHHs odara Ioxapa MpU OYeHb BBICOKOM TOCTOBEPHOCTH, YTO
MHOT'OKPATHO MOBBIIIAET 3PPEKTUBHOCTh CUCTEM MOXKAPHOW aBTOMATHKH.

Hanpasnenuit pa3BUTHS aJIpEeCHBIX CHCTEM HECKOJBKO: 3TO M KJIACCHYECKHE aJpecHbIe
IIOPOTOBBIE, U NMPUXOASIINE UM Ha CMEHY aJpECHBIE MHOTOIIOPOrOBBIE, M aJPECHO-aHAJIOIOBBIE,
U aJpecHble MHTepaKTUBHbIE U Ap. CpaBHUBATDH, KaKUE U3 HUX JIy4Yllle, a Kakue Xyxke 0e3 MPUBI3KU
K KOHKPETHBIM pelIaeMbIM 3a/1auaM ObUIo ObI TPOCTO HEKOppeKTHO. Ho pa3 yx B 3TOM 0030pe peub
uaeT 00 M3BelaTeNsX, a He 0 CUCTeMax, TO He0OXOIUMO B 3aKJIIOUYEHHE 3aMETHTh, YTO BCE BBIIIE
paccMOTpeHHble TMpoOIeMbl OOEcleYeHUs: paHHEro OOHapyKeHHUs JbIMa s aJpPECHBIX
HU3BeNaTeNIe aHaIOrnYHEbI.
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Aemonomnvie useeuiamesiu

ABTOHOMHBIE H3BEIIATEIN OTJIMYAIOTCS TEM, 4YTO JUISl BBIIIOJIHEHUS CBOEH OCHOBHOM
¢byHKIMKM — OOHapyXeHHs ouara mnokapa U (pOpMHPOBAHHUS CUTHAJIOB NPEAYNPEKICHUS — HET
HeoOxoaumocTH Bkimrodarh ux B nwieid I[IIIK. Mmes B cBoeM cocraBe, TOMUMO TPaAMIIMOHHOTO
HaOopa y370B JUIsl OOHApPYKEHUS TMEPBUYHOTO TPHU3HAKA TOXAapa, €lle aBTOHOMHBIM HMCTOYHUK
MUTaHUS U 3BYKOBYIO CHPEHY, OHHM CIIOCOOHBI CAMOCTOSATEIHHO BBIMOJHUTH 3a/1ady OOHApY>KEeHUs
ouara Ioskapa v OIOBEIIEHUSI 00 3TOM HaXO/ISIIIUXCS TOOJIM30CTH JIFOJICH.

ABTOHOMHBIH W3BeNIaTeNlb, MOPOW, EIWHCTBEHHBIM IIIAHC CIIACTH OT THOCNIH JIIOJCH,
HaxOJSIIUXCS B COCTOSIHUM CHA, €CJIM B IMOMEIICHUH BO3HHKJIA Yrpo3a Bo3ropaHus. O4eHb BaKHO
MOMBITATHCS Pa30YAUTh ITUX JIOJCH ellle 10 UX OTPaBIICHUS MPOTYKTaMH TOPEHUS, KOTJa OHU e1le
OyAdyT CHOCOOHBI MPEANPUHATH MEPHl MO JMKBUIAIMHA Odara IoXapa WIH CBOCBPEMEHHOMN
IBaKyaluu.

B coorBercTBUM € AEUCTBYIOUIMMM HOPMATHUBHBIMH JOKyMEHTaMu [5, 6] Bce BHOBB
BBOJIMMbIE JKUJIbI€ TIOMELICHUS TOJIKHBI ObITh 000PYAOBAaHbI aBTOHOMHBIMHU M3BEHIATEISIMU. DTU
TpeOOBaHUs JEHCTBYIOT HECKOIBKO JIET U YK€ 3aMETEH MOJIOKUTEIbHBINA 3((EKT OT UX BHEAPCHHUSL.
OO0 3TOM MOXHO CYIUTHh XOTs ObI MO TOMY, YTO JIFOJIU, MOBEPUB B 3((HEKTUBHOCTH aBTOHOMHBIX
W3BeIIaTeNiel, CTalld BCE 4Yalle MNpuoOpeTatb HX camMocTosATeNnbHO. Hampumep, BHepBbie
MO3HAKOMUBIIKNCH C HUMU B CBOEH HOBOI KBapTHUpE, MHOTHE MTOTOM MPUOOPETAIOT UX ISl 3aLUTHI
Jav, 3aropogHbix qomMoB U mp. C cokajJeHHuEeM NPUXOIUTCS KOHCTATUPOBATh, UYTO TOKAa CpPeau
HACEJICHUsI HE BEJETCS CKOJIbKO-HUOYIh IIMPOKOW M PEryJsipHOI MpomnaraHibl Mo MpPUMEHEHUIO
aBTOHOMHBIX W3Bemiareneld. Bece pexiiaMHbie KOMIIaHUU, KaK MPABUIIO, OTPAHUYUBAIOTCS paMKaMU
CHEIHATM3UPOBAHHBIX BHICTABOK M U3/IaHUU.

B namieii ctpaHe B KayecTBE aBTOHOMHBIX MPUMEHSIOTCS MPAKTUYECKU TOJIBKO JHIMOBBIC
ONTUYECKHE H3Bemiarenau. IpIMOBbIE — MOTOMY, YTO 3TO JACUCTBUTENBHO paHHEE OOHapy>KeHHe
U TpUEMJIEMO 10 IieHe (Ta30Bbl€ 3HAYMTENIBHO JOpPOXKE), a ONTHYECKHE — TIOTOMY, YTO
MOHH3AIIMOHHBIX OMacaloTCA.

Wrak, Ha 4TO K€ CTOMT OOpPATUTh BHUMAHKE MPU BEIOOPE aBTOHOMHOTO M3BEIIATENs?

CHavana Hajgo m1oNpoOOBaTh TMOHSATh, HACKOJIBKO OH COOTBETCTBYET TpeOOBaHUSAM
M0 YyBCTBUTEIBHOCTH, TO €CTh OKAXETCS JTU OH JIEHCTBUTEIHLHO CIIOCOOHBIM OOHAPYXUTH IMOXKap
Ha caMoO#l paHHel craauu. JIJst 3TOro Bce paHee CKAa3aHHOE O JIBIMOBBIX TOYEUYHBIX ONTHYECKUX
u3BenaTeNsiX OyaeT BIOJHE akTyaJbHbIM. CTOUT JOMONHHUTENBHO OTMETHTh TO, YTO JJIA
o0ecrniedeHrs HOPMAIILHOTO JIMO3ax0/1a MPEeANoUTUTENbHEE Kilaccuyeckas popma Kopiyca, Korjaa
JIBIM MOXXET OECHpEeNsITCTBEHHO MOMNacTh B ONTHYECKYID KamMepy CO BCE€X CTOPOH OJIMHAKOBO.
AKIEHTUpPOBaHME BHUMaHUS HA 3TOM BBI3BAHO TEM, YTO HEKOTOPHIE M3TOTOBUTEIU BBITYCKAOT
ABTOHOMHBIEC M3BEIATEIN C TaKOM KOMITIOHOBKOHM, IPH KOTOPOH ONTHYECKas KaMepa MOXKET ObITh
3aTeHeHa ¢ HEKOTOPbIX HaIlpaBJIEHUM, HAPUMEp, 3BYKOBOM CHUPEHOW WJIM MCTOYHUKOM MUTAHUS,
YTO HE JIYUYIITUM CIIOCOOOM CKa3bIBACTCS Ha JIBIMO3aXO/JI€.

BaxuneitiimuM mnapaMeTpoM SBISETCS TPOMKOCTH (OPMUPYEMBIX 3BYKOBBIX CHTHAJIOB.
HopmaTuBHBIMU TOKYMEHTaMM yCTaHABJIMBAETCS, YTO TPOMKOCTh CHUTHaJIa TPEBOTM aBTOHOMHOTO
u3Bemarens IokHa ObITh He MeHee 85 nb mpu u3Mmepenun Ha paccrossHuM 1 M. M MHorume
M3BENIaTeNIM BBIMYCKAIOTCSA MMEHHO C TaKMM YPOBHEM 3BYKOBOTO JIaBJICHMs, HO CUMUTAETCS, UTO
XopomuM MpoOyxaaromuM dPQPeKToM 001alaloT TONBKO H3BEUIATENd C TPOMKOCTHIO CHUTHAIIOB
B npenenax 95-100 nb. D10 cBsizaHO C TeMm, YTO MO MeEpe pas3psiga JIEMEHTOB MHUTAHUS, Kak
MPaBUJIO, CHUXKAETCS W TPOMKOCTb 3BYKOBBIX CHUTHAJOB, MOTOMY B MOMEHT BO3HMKHOBEHUS
KPUTUYECKOW CHUTYyaIliu €€ YPOBHS MOKET OKa3aThCsl HEAOCTATOYHO, €CIIM M3HAYAIBHO HE OBLIO
CYILIECTBEHHOT0 3araca o 3TOMy napameTpy.

[IpeBbimiennie ypoBHs B 100 nb yxke HeremnecooOpa3HO TO COOOPAKEHUSIM OKa3aHUS
CIJIBHOTO Tyraromero 3(dQexrta Ha OMOBEIIaeMbIX IIOACH MPH HEOXKHUIAaHHOM CpadaThIBAHUU
m3Beniarens. KcraTu, s CHIKEHHS MMEHHO myraromero 3¢dekTta, KOTOPBIM YacTO SBISETCS
noOyIUTENHbHBIM MOTHBOM CO3HATEIBHOTO OTKIIIOUEHHs aBTOHOMHBIX H3BelIaTeNel, Ha PBIHKE
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MOSIBUJIUCh M3BEIIATENM C TEXHOJOrHeld (OpPMUPOBAHUS 3BYKOBBIX CHUTHAIOB C TOCTETIEHHBIM
HapacTaHWEM IPOMKOCTH.

OueHp CymIeCTBEHHBIM  (DAKTOPOM, BIMSAIOMMM Ha AS(PPEKTUBHOCTh NPUMEHEHUS
AaBTOHOMHBIX M3BEIIATENCH, SIBISETCS [UINTEIBHOCTh MX pabOTHI OT OJHOTO KOMIUIEKTA 3JIEMEHTOB
nuTaHus. TpaguiMOHHO B Ka4eCTBE aBTOHOMHOI'O MCTOYHHMKA MUTAHHUS BO MHOTHMX H3BELIATENISX
npuMensieTcs sneMeHT tuna «Kponay. g ero moakmoyeHus: TpeOYIOTCS JAOCTATOYHO HMPOCTHIC
MPUCOCTUHUTEIBHBIE KOHTAaKThl, HO J(PQPEKTHUBHOCTh HCIOJB30BAaHUS €r0 EeMKOCTH IS
MaJIONOTPEOIISIOMNX CXEM OYeHb HH3Kas (IPUXOIUTCS CHW)KATh HampspkeHHe muTanus ¢ 9 B
no 2,54 B, pactpaunBas He MEHEE IOJOBMHBI MOILIHOCTU 3psi). Kpome 3Toro, ms-3a cBoero
YCTPOMCTBA 3TH AJIEMEHTHI 00PEUEHBI HUMETh I0CTATOYHO BBICOKHE TOKH CaMOpa3psija.

Hamuoro s¢¢extuBHee oka3anoch NPUMEHEHHE B KAYeCTBE aBTOHOMHBIX OJTHORJIEMEHTHBIX
raJbBaHUYECKHX HMCTOYHUKOB IHTAHMUS, HAPHUMEp «IaJbUMKOBOro» THma. Ha ogHOM KOoMILIeKkTe
TaKWX JIEMEHTOB UTAHUS U3BEIIATEeNIM MOTYT paboTarh 6osee 5 JIeT, 4TO OYeHb LIEHHO, Beb YacTo
1I0CJIe OKOHYAHUS CPOKa CIIYKOBI JIEMEHTOB IMUTAHUS MX 3aMEHa BooOIe He mpou3BoauTcs. Kpome
3TOTO CPOKU XPAHEHUS «IATbYMKOBBIX» 3JIEMEHTOB MHUTAHUS, KaK MUMEIOIIUX OYCHb HHU3KHE TOKU
caMmopaspsaa, HaMHOTO OoJjble, 4eM y 3iaeMeHToB Tuna «Kpona». HemanoBaxHo emie ¥ TO, 4TO
CyMMapHasi CTOMMOCTh <«IQJIbYMKOBBIX» DIIEMEHTOB TIUTAaHHUA 32 ONPEACICHHBIH Mepuon
IKCIUTyaTalyK B 2—3 pa3a MEHbIIIE, YeM Y HX KOHKYPEHTOB.

Hekotopble THUIBI aBTOHOMHBIX H3BEHIATENCH WMEIOT LENbIA P JAONOJHUTEIBHBIX
(GYHKIIMOHATIBHBIX BO3MOXKHOCTEeH. Hampumep, OHM MOTYT OOBEAMHATHCS B TPYNIBl UL
TyOIUpPOBaHMS 3BYKOBBIX CHTHAJIOB CBOHMX «COCENEH», WM MOTYT WMETh BBIXOJHBIC LIEMH IS
nogkmodeHuss B nwieiider curnammzanmu [IIIK. Cuutaercs mone3HbIM, €cliM aBTOHOMHBIE
M3BEUIATENH, TOMHMO JBYX TPaJUIMOHHBIX BHIOB 3BYKOBBIX cUTHanoB «lloxap» m «Paspsa
Oatapen», crnocoOHBl (opMHpOBaTH e€mle W JpyrHe CUTHalbl, Hanpumep «BHumanuey,
«3amnbuieHne», « BHEIHSS TpeBOTaY.

B memom ke K BBIOOpY aBTOHOMHBIX H3BEIATENEH LENEeCOO0pa3HO IMOIXOAUTh, Kak
U K BBIOOPY CpPEACTB CHACEHUs: JIydlle Obl OHM HHUKOT/Aa HE MOTPEOOBAIMCH, HO JOJDKHBI OBITH
BCET/1a TOTOBBIMH K IPUMEHEHHIO, 3()(hEeKTHBHBIMU 1 Ha/IS)KHBIMHU.

B 3axmouenme xodercs OOpaTUTh BHHMAaHHE Ha, ITYCTh IIOKa CIA0OBBIPAKEHHYIO,
HO HEOTBpPaTHMYIO TEHJCHLIMIO €CTECTBEHHON MEepeOpHEeHTAIlMM pBhIHKA MOXKapHOW aBTOMATUKU
OT CaMBIX JICHIEBHIX M, KaK MPaBUJIO, MPAKTHYECKU OECIIONE3HBIX K JAEHCTBUTENHHO d()(HEKTHBHBIM
IBIMOBBIM H3BemiaresisM. W Bpsia Jin Ha HeM B OynylieM Haijercs MecTo A M3rOTOBHUTENEH
C COMHHTEJIBHOM perryTanueii, BEITYCKAOIUX MPOAYKIINIO HU3KOTO KauyecTBa.
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OLHEHKA HEOBXOINMOCTHU OI'HE3AIIIUTBI CTAJIBHbBIX
BAJIOK, HE OIIPEJEJISIIOINUX COXPAHEHHUE
I'EOMETPUYECKOU HEUZMEHSAEMOCTU 31AHUA

E.1O. YepkacoB, KAaHAMIAT TEXHUYECKUX HAYK;

C.A. Jlompaues.

Cankr-Ilerepoypreknit yausepeurer I'IIC MUC Poccun.

C.A. KonaparbeB, KaHIMIAT IOPUANYECKHX HAYK, JOLECHT.

BoeHHbI MHCTUTYT (MHKEHEPHO-TeXHHUYecknil) BoeHHON akageMuu
MaTepPHUAJIbLHO-TEXHUYECKOr0 o0ecredyeHUus M. renepasia apmun A.B. Xpysépa
Munucrepcersa 00oponsl Poccuiickoin Peaepauun

CraTbs OCBSIIEHA aKTyallbHOUM MpobJiieMe OLEHKH HEOOXOIUMOCTH OTHE3alIUThl CTalbHBIX OaloK,
HE ONpEeACIIIOIIMX COXPaHEHHE T'eOMETPUYECKON HEM3MEeHAEMOCTH 31aHus. Ha mnpumepe peanbHBIX
KOHCTPYKTHBHBIX DELICHHH IpoOBEAEHA OLEHKA, I03BOJISIOMIAs OOOCHOBAaHHO  CHENaTh  BBIBOJ
0 HEOOXOTUMOCTH OTHE3AIUTHl CTALHBIX 0alioK, He ONPEACNIAIONNX COXpPaHEHHE T'€OMETPHYECKON
HEM3MEHSEMOCTH 3[aHMS.

Kniouegvie cnoea: OTHECTOMKOCTb CTPOUTEIBbHBIX KOHCTPYKLHMH, 3KOHOMHUYeckas 3(¢EeKTHBHOCTb
OTHE3aIHTHI

B nocrnennue rospl 3Ha4UTENHEHO BBIPOC CIPOC HA OBICTPOBO3BOJUMBIC 3[aHUS U3 COHBUY-
MaHejled C METAUIMYECKUM KapKacoM. 3JIaHusl JOJDKHBI COOTBETCTBOBATH TPEOOBAHMSIM,
MPEIBSBIAEMBIM K 3JJaHUSAM OIPE/ICIICHHON CTereHH oruecToikoct (varie Beero Il wmm 111).

B crpoutenbHOl MpaKTUKE MOKPHITUS U MEXKIYITAKHBIE MEPEKPHITHS YacTO HACTHIIAIOTCS
Ha CHCTEMY CTallbHBIX OalloK. B cOOTBETCTBUU C TeXHHUYecKUM periiaMmeHToMm 123-03 [1], mpenen
OTHECTOWKOCTH OAJIOK JOJDKEH OBITh HE MEHee TpeOyeMoro mpejeina OrHECTOMKOCTH 0 Hecylen
criocobHoctH R. Iox motepeii Hecyieit criocodHocTy, B cootBerctBrd ¢ 11.9.9.1 TOCT 30247.0-94 [2],
MOHUMAETCs OOpyIIeHne KOHCTPYKIUMU. OOpyIeHrne KOHCTPYKIIMU TPOUCXOTUT MPH MPEBBIIICHUH
MEXaHWYECKOW Harpy3KH HaJl HECyIIel CriocCOOHOCThIO, KOTOpasi CHIbKaeTcsl pu Harpese. [Ipenen
OTHECTOMKOCTH KOHCTPYKIIMU OIPEIEISETCS TpPHU TEIJIOBOM BO3JCHCTBMHM Ha €€ IMOBEPXHOCTH
CTaHAAPTHOI'O TEMIIEPATYPHOIO peXUMa MoxKapa.

CranmapTHBIN TEMIEPATYPHBIA PEXKUM T0Kapa OMPEIEseTCs] 3aBUCUMOCTHIO:

T =T, +345-1g(8- 7 +1), (1)

rae To — HayalbHas TeMIepaTypa; 7— BpeMs OT Hadayia UCIIBITAHUH, MUH.

B cootBerctBum ¢ n. 2.34 CHull 11-2-80 [3] mist cTanbHBIX KOHCTPYKIIUH, 3alIUIICHHBIX
OTHE3alUTHBIMU TOKPBITUSIMU U HCIBITHIBAEMBIX 0€3 Harpy3Ku, NpeIelIbHOE COCTOSHUE
nocturaercs npu Temmeparype 500 OC. Kax MpaBujio, B CIydasx, Korjga TpeOyeMblil mpesen
OTHECTOMKOCTH CTaJNbHBIX OajoK MpeBoCcXoauT 15 MuH, TpeOyeTcs MpUMEHEHHE OTHEe3aIUTHI.
B psnme crnydaeB B KOHCTPYKIUSIX TMEPEKPHITUH U TOKPHITHA TPHUCYTCTBYIOT OAanKu, HATUYHE
KOTOPBIX HE OINPEACIAETCS COXPAHCHHWEM T'€OMETPHUYSCKON HEM3MEHSIEMOCTH 3JIaHUs, HAIpUMeEp,
s oOpamileHHsT TIPOEMOB WJIM yCTAHOBJICHHBIE JUISI ym0oOCTBAa MOHTaXa KOHCTPYKIIHU
Y OCTaBIICHHBIC HA MECTe.

EctecTBeHHO, y CcTpoWTenell BO3HHUKAET BOMPOC — CTOUT JIM TPATUTHCS HA OTHE3ANIUTY
3JIEMEHTOB, YXY/IICHHE YKCILTyaTallHOHHBIX CBOWCTB KOTOPBIX, WIIH JIaXKe IMOJTHOE UCYC3HOBECHHE,
HUKAK HE BJMSIET Ha KOHCTPYKIMIO B IeJoM. W, 9TO BIONHE €CTeCTBEHHO, BOSHUKAET OTBET —
He ctouT. [Ipu 3TOM ymyckaeTrcs W3 BUAQ, YTO DIEMEHTHl 0ATOYHOW CHUCTEMBI UMEIOT TETIOBOM
KOHTakT Apyr ¢ ApyroMm. Ecnu Ha 6anky ¢ OrHe3alMTON ONMHUpaeTcsl «CBEPXJIUMHUTHas» Oanka 0Oe3
OTHE3aIUTHl, B MECT€ KOHTAaKTa 00Opa3yeTcsi 30HA TOBBIIMICHHON TeMIepaTypbl, KOTOPas MOXKET
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CTaTh NPUYMHOM MOSBJICHUS IUIACTUYECKOTO HIAPHHPA M MPEKICBPEMEHHOTO OOpYLIeHUs Oanku
C OTHE3AIUTOH.

Ha npumepe peanbHbIX KOHCTPYKTHBHBIX PEIIEHUH MOXHO OLEHUTb, BCErJa JIM Takas
yrpoza sBISI€TCS TUIOTETHYECKOW. B  KadecTBe OrHE3alUTHOTO MarepHuaja BBIOpaHBI
MHHEPAJTOBATHBIE IUTMTEl TIOTHOCTBI0 100 kr/mM° mpum oGNMIOBKE GaToOK IO TEPHMETpY.
TemnooTnaya OT He3alMIIEHHOW OaJky B OrHE3alUMTHBI MaTepual B MeECT€ KOHTaKTa
orcyrcTByeT. PacuérHas cxema npuseeHa Ha puc. 1.
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Puc. 1. Pacuérnas cxeMa JJIsl OeHKH BJIUSIHMS NMPUBEAEHHON TOMIIMHBI CTAJHM M TOJIIUHBI CJ1051
MMHepPaJbHOI BaThl HA NPOrpeB KOHCTPYKUUHU

[To muuusMm 1 u 8 onpeneneHo Bo3ACMCTBUE CTaHAAPTHOTO TEMIIEPATYPHOTO PeXXUMa Imoxkapa.
Jluaust 13 — KOHTaKT pa3HBIX MaTepHANIOB, YCIOBHE PABEHCTBA TEMIIEPATYyp M TEIJIOBBIX MOTOKOB.
Jluamm 2-7, 9-12 — ycnoBue temmomzonsiiuu. imHA oTpe3ka «9» paBHa JJIMHE OTpe3Ka «2»
(TonmmuMHEe CNOS MUHEpalbHOW BaThl). Ha puc. 2 mpuBeneHbl 3aBUCMMOCTH YBEIUYEHHS CKOPOCTU
nporpeBa Mecra KoHrtakra 6amok m0 500 °C mo cpaBHEHHIO C NPOrPEBOM OAMHOYHOW Oaiku
C OTHE3aIUTOM.
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Puc. 2. 3aBHCHMOCTH YCKOPEHHSs POrpeBa 6ajaku 10 Temmepatypsi 500 °C
OT NPHUBEIEHHOH TOJIIMHBI CTAJIN 00K
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Kak MOXHO BHAETH, KOHTAKT C HE3alIUIICHHOW CTAIbHON OaJIKOW MOXET CYIIECTBEHHO
BIIUATH HA CKOPOCTh JJOCTUKEHUS KPUTHUUECKOW TEMITEpaTyphbl.

C uenpl0 CHUXCHHS BIUSHUS HE3AIMUIICHHOW Oamku Ha CKOPOCTh IMPOTPEBa B MECTE
KOHTaKkTa OBbUIO MPEIIONKEHO MPOBECTH OTHE3ALIUTY HE3AIIUIICHHOW OanKku psAIoM C MECTOM
KoHTakTa. PacuértHas cxema npuBeneHa Ha puc. 3. Pacu€rel mpoBeneHbl i JJIMH OTHE3aIlUThI
100, 150, 200, 300 mm.
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Puc. 3. PacuérHnasi cxema JJI OHC€HKH BJINSAHUSA HpHBe}IéHHOﬁ TOJIIHUHBI CTAJIH, TOJIIUHBI CJI051
MI/IHepaJIbHOﬁ BaThbl U JJIMHBI OTHE3AIUTHI HA MIPOrpeB KOHCTPYKIUHA

Ilo nuuusam 1, 9, 20 onpeneneHo BO3ACHCTBUE CTAHAAPTHOTO TEMIEPATYPHOTO pexUMa
noxapa. Jlunusg 10 u 15 — KOHTaKT pa3HBIX MaTepHajioB, YCIOBHE pABEHCTBA TEMIEPATyp
U TEIUIOBBIX MOTOKOB. Jlunum 2-19, 11-14, 21 — ycnoBue Temnousonsuuu. nuHa otpeska «11»
paBHA JUIMHE OTpe3Ka «2» (TONIIHUHE CTIOSI MUHEPAIIbHOU BaThI).

Ha puc. 4-6 npuBeneHbl 3aBUCUMOCTH YBEIMYEHHsI CKOPOCTH IPOrpeBa MecTa KOHTaKTa
0anok 10 500 °C 1o cpaBHEHUIO ¢ IIPOrPEBOM OJMHOUHOM OajKK C OTHE3AIUTON IPH PA3HOM IIMHE
OTHE3AIUThI «CBEPXJIMMUTHON» OaNKu.
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100 — ycTaHOBKa OrHE3aNMTHI HA He3aMUIIEHHY0 0aaky Ha 100 MM mmuabl 6anku, 150—150 MM, 200-200 MM

Puc. 4. Tonmmua muaBarel 20 MM
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100 — ycTaHOBKa OTHE3alUTHI HA He3aMUIIEHHY0 0anky Ha 100 MM mamuabl 6anku, 150—150 MM, 200200 MM

Puc. 5. Tonmuna MuaBaTel 50 MM
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100 — ycTaHOBKa OTHE3aIUThHI HA He3aMUIIEHHY0 0anky Ha 100 MM mamuabl 6anku, 150—150 MM, 200200 MM

Puc. 6. Tonmuna MuaBaTel 70 MM

Kak M0oxHO BUIeTh, pH JTHHE OTHE3aMThI 00sbiie 300 MM CKOPOCTh TIPOTPEBa OTIUYAETCS
He Oonee yem Ha 15 % mpu TommumHax MuHepanbHOW BaThl oT 20 A0 70 MM U TPHUBEAEHHBIX
TOJIIMHAX CTAJIN OT 2 IO 7 MM.

B coorBerctBum ¢ 1. 11 «O1eHka pe3yabTaToB UCHBITAHUN» [2], mpenen orHecTOHKOCTH
KOHCTPYKIIMH ONpENeNsieTcs Kak cpeaHee apu(pMETHYECKOe pPEe3yJbTaTOB WCIBITAHUNA JBYX
obpasioB. [Ipu »ToM MakcHMMaabHO€ WU MUHUMATbHOE 3HAYEHHS MPEIEIOB OTHECTOMKOCTH ABYX
WCIIBITAHHBIX 00pa3IoB HE JOJKHBI OTIAMYaThcsi Ooyee yeM Ha 20 % (oT OONbIIETro 3HAYEHUS).
B paccmarpuBaeMom ciydae nipu JuMHE OTHE3AUThI 60sb11e 300 MM MakCHMallbHOE OTKJIOHEHHWE
15 % 3HaUNTENBEHO MEHBIIIE, YeM JOIMYCKaeMOe IPH UCIIBITAHUH JIBYX OJMHAKOBBIX KOHCTpYKImid 20 %.
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Takum 00Opa3oM, MpH OIEHKE TPeOyeMON TONIIMHBI OrHE3AUIMTHOTO MOKPBHITUS CTaTbHOU
KOHCTPYKIIMU 110 IOCTYIKEHUIO mpenenbHoi temneparypbl 500 °C (w1 apyrux 3HadyeHui
TeMIeparyp HEOOXOAMMO TMPOBECTH AaHAJIOTMYHBIE PAcUEThl) MOXKHO MOAO0OpaTh MO TOCOOHSM,
Hanpumep [4], TONIIMHY OTHE3AlIUTHOTO TOKPBITUSA JUIS BEJIWYMHBI TpedyeMoro mpesena
OTHECTOMKOCTH, MOMHOXEHHONH Ha KOA((HUIMEHT YCKOPEHHs IMPOrpeBa MO TEIJIOBHIM MOCTaM,
onpeaenéHHpM 1o rpadukam 4—7 (aus 15 % 3nauenue ko duunenrta Oyaer pasusim 1,15).

Kputnyeckas Ttemmeparypa HW3rHOaeMbIX 3JIEMEHTOB MOXET OBITh OIpelesieHa uepes
€€ 3aBUCHMOCTb OT TEMIEpaTypHOro Ko3(h(uIHeHTa YyCIOBUH pabOTBl y;, BBIYHCISEMOrO

o ¢opmyie [4]:

My
71 = 7 )
W.R™"’
rie M, - MakcuManbHbIi W3rHOAMOUMI MOMEHT OT JIEHCTBHS HOPMATHBHBIX HArpys3ok;

W — MOMEHT COnpOTHBIICHHS CEYCHUSI.

Kputnueckass temreparypa OajJKu TOCTOSIHHOTO cedeHus B (opmyne (2) ompenensercs
0 MaKCUMAJbHOMY H3THOAMIEMy MOMEHTY OT JCHUCTBUS HOPMATHBHBIX Harpy3ok. [lpu
YMEHBIIICHUN U3THOAOIINX MOMEHTOB KPUTHUYECKAsT TeMIIepaTypa yBennuuBaercs. CenoBaTeNbHO,
TOYKHU OIOPBI «CBEPXJIUMUTHBIX» OQJIOK, SBJISIONUXCSA TEIUIOBBIMH MOCTaMH, J>KEJIATEIbHO
IIPelyCMAaTPUBATh B MECTaX C BO3MOYKHO MEHBITUMH H3THOAIONUMU MOMEHTaMH.

[IpoBeneHue OIEHKH TIO3BOJMT OOOCHOBAHHO CJejaTh BBIBOJA O HEOOXOJAUMOCTH
OTHE3aIUTHl CTAJTBHBIX 0ATOK, HE OMPEICIISIONINX COXPAaHESHUE TCOMETPHUSCKON HEU3MECHICMOCTH
3[IaH¥sI TPH BBIMIOJIHEHUH YCIIOBUS COXPaHEHHS €r0 CTEIIEHH OTHECTONKOCTH.
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BE3OITACHOCTD ’KU3HEJAEATEJIBHOCTH

OCTPBIE PECIIMPATOPHBIE BUPYCHBIE UH®EKIIUUA (OPBHN)
B ZKU3HEJAEATEJIBHOCTHU YEJIOBEKA

JI.LA. KoHHOBA, TOKTOpP MeAMUUHCKUX HAYK, Ipodeccop,
3acCJIyKEeHHBIN JesATe]b HayKu Poccuiickoit deaepanum.
Cankr-IlerepOyprckuii yausepcurer I'TIC MUC Poccun

[IpencraBieH KpaTKuii 0030p-CIpaBKa HAayYHBIX JaHHBIX 00 OCTPHIX PECHHPATOPHBIX BHPYCHBIX
3abonmeBanusx. llpuBenena kpaTkas XapaKTEpUCTHKA BHUPYCOB KakK HH(EKIIMOHHBIX areHTOB, 000OIIEHBI
UcTOprUYecKre QakThl 0 maHaeMusx rpummna. O0cyxaaeTcss KopoHaBUpycHas HHMEKIH, TPUBEACHBI JaHHbIE
00 MMEBIIMX MECTO paHee KOPOHABHPYCHBIX MAHJEMUSX U O TEKYIeH TTaHIEeMHH.

Knrouesvie crosa: nadekonHbie 0071€3HU, BUPYCHI, TPHIII, AHIEMUS, KOPOHABUPYCHI

Cpenu BO30OyauTencii WHPEKIHMOHHBIX Oosie3Hel BUpychl (VIFUS — jaT. $1) 3aHMMAoT
JUAUpYIOllee TOJOXKEHUEe, I0 YAEIbHOMY Becy Ha HX Joiro npuxoautcs Ooinee 80 %
MHEKIMOHHBIX 3a0osieBanuii. Bupycel otkpsut B 1892 r. pycckuit yuenstii J.1. MBanoBckuii,
OH OOHapyXWJI, YTO NMPUYUHON MO3aU4HOM O0JIe3HM Tabaka sIBISETCS HEKJIETOYHas GopMa KU3HH.
B Teuenne XX B. yueHble OTKpPHIBAJIM HOBBIE BUbl BUPYCOB M BBIpAIIMBAIN MX BHYTPH JKUBBIX
KJIeToK. Pa3mep BUPYCOB O4Y€Hb MaJl, OHM B ThICAYM pa3 MeHblle OakTepuil. OCOOEHHOCTh BUPYCOB
COCTOMT B HX HEKJIIETOYHOM CTPOEHUH, IMPUCYTCTBUU OJHOTO THUIIA HYKJIEHHOBOW KHCIIOTHI
(PHK wumm JIHK), HecnmocoOHocTHM cHuHTe3upoBaTh OelkM W oOecredynBaTh ceOs SHeprue,
U TIOATOMY BUPYChl — aOCOJIIOTHBIE BHYTPUKIIETOUHBIE Mapa3uThl, B TOM 4YHCIE C MHTErpaunuen
CBOETO I'€HOMa B I'€HOM KJIETKHM XO3iMHA. BUpyChl HE NMUTAIOTCS U HE Pa3MHOXKAIOTCS, HE PACTYT
Ha MCKYCCTBEHHBIX MHUTATEIbHBIX CPElax, X KYJIbTHUBHPOBATh MOXHO TOJBKO MyTEM 3apa’keHus
KUBBIX KJeTOK [1]. CymiecTByeT HpouHBId BHJIOBON OHOJOrMUYECKHI Oapbep — BHPYCHI CTPOTO
CHEIU(PUYHBI U MOPAXAIT KOHKPETHBIM BHJI )KMBOTHBIX HJIM PACTEHUHM, XOTS €CTh M BHUPYCHI,
KOTOpBbIE MOTYT MEPEeXOAUTh OT OJHOro BHja K apyromy. K xonmy XX B. Guarogapsi HOBeHIINM
TEXHOJIOTUSIM MOSIBUJIACH BO3MOXKHOCTh M3y4aTh IPUPOAY U OMOJIOTUIO BUPYCOB HAa MOJIEKYJISIPHOM
U reHermyeckoM ypoBHe. B Hauane XXI| B. (2002 r.) yuensle CHIA co3manu mnepBbli
CUHTETUYECKUH BUPYC — MMOJIMOMUENNTA. VI3BECTHBI OKOJIO MSITH THICSY BUPYCOB, HO MPEANOararT,
YTO CYIIECTBYET UX 00Jiee MUJTMOHA.

Cpenau BHpPYCOB NIEpPBOE MECTO IO YHCIY BBI3bIBAEMBIX 3a00JIEBaHUN M CMEPTEIbHBIX
MCXO0/I0B 3aHUMAIOT BO30YJIUTEIN OCTPBIX PECHUPATOPHBIX BUPYCHBIX MH(pexkuuit — OPBU. Oto
nHeBMoTponHble PHK-conepskamiye Bupychl, 4MciIO KOTOpBIX Benuko — Oosiee 200, Bkirodas
TpUII, aJICHOBUPYCHYIO UM PUHOBUPYCHYIO HMH(EKIMIO, Haparpui, peoBUPYChl, KOPOHABUPYCHI
u T.4. CaMbIM paclpoCTpaHEHHBIM 3a00JIEBAaHUEM CpPEIU HacelleHUs BCEX CTpaH, KOTOPHIA JaeT
MaHJEMHUHN 4Yepe3 OIpeJielieHHbIe MPOMEXYTKH BpeMeHH, sBisercss rpunm (ot yat. Influenza).
Hanpumep, no ganasiM 2014 1. n3 32 MJIH BHOBb BBISBJICHHBIX OoNibHBIX B Poccunm 28 miH
coctaBisin 6osbHble ¢ OPBU. B rog ot 25 no 50 Thic. cMepTeil CBA3aHBI C TPHUIIIOM U €ro
OCJIO)KHEHUsIMU. VcTOpudeckr B UE€IOBEUYECKYIO MOMYJSIUI0 YeJOBeKa BHPYCHI TIpUIINA MONAIN
OT JKUBOTHBIX, HanOOJIee MHOTOYMCIEHHBIM MCTOYHHUKOM BUPYCOB SIBIISIIOTCS JUKHUE TEpesieTHbIE
BOJOIUIABAIOIIME NTHUIBI (€TI0 BUPYCOB), CETOJHS OHHU SBISAIOTCS MEPEHOCUYMKAMU BHPYCOB.
OpHako, HECMOTps Ha CXOAHYIO CTPYKTYpY BHPYCOB 4YEJIOBEKA U JKHBOTHBIX, CYIIECTBYIOT
pasnauuus, onpeesioe MPOYHbIi BUAOBOI Oapbep, Nenarolnii BUPYChl )KUBOTHBIX (BHIOBBIC)
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HE OMacHbIMM [JIs YEJOBEKa, a BHUPYCHl YEIOBEKA HE OMACHBIMHM JUISl >KMBOTHBIX. OIHAKO
UCCIIEIOBaHUS TOCIHEAHUX JIECATWIETUH BBIABUIM, YTO CBHUHBU, HallpuUMep, OJMHAKOBO
BOCIIPUMMYHUBEI KaK K YEJIOBEUECKOMY, TaK M NTHUbeMy rpunny. I[To ocoGeHHOCTSIM (u3uoiaorun
U TEHETHKUd CBUHbU OYEHb OJIM3KUM K YEJOBEKY, SMUTENHM MX [AbIXaTeNbHbIX IyTEeH HMeeT
PELeNTOPHI AJISl YEIOBEUYECKOTO BUpYyCa TPHUIIA, a SMUTENUI KUIIEYHUKA — JUIst ITHYbero. B Tabum. 1
000011IeHBI HAYYHBIC JAaHHBIC O MaHACMHUSIX rpuima [2-5].

ITo aHTUTeHHOMN XapaKTEpUCTUKE BUPYCHI Ipunna nojapasjaeisatorcs Ha 3 tuna — A, B u C.
B 1933 r. 6611 oTKpHIT THIT A, B 1940 — Tunt B, B 1949 r.— tun C.

[Tannemuueckuii BHpyc TUNa A OTHOCHUTCA K AaHTPOIO300HO3aM, IOJpa3felisieTcs
Ha TIOJITUITBI M SIBJIIETCS CaMbIM HecTaOWIbHBIM. Boienstor 16 moarunos — HA u 9 NA B pa3Hbix
cogeranmsax: HIN1, H3N2 u np. BbI3bIBatoT TspKenbie Gopmbl Oosie3Hu. IMMYHUTET JepKUTCS
2-3 roga. B — meHee arpeccuBeH, snuaeMun He MacitabHbl. C — HaMeHee U3MEHYHB, OOJICIOT JAETH.

Tabmuua 1. Mcropuyeckue (pakThl 0 NaHAEMHUAX TPUNNIA

[lepuon, rr. | Bupyc rpunma | 3abonesmmue, gen. | IlormOmme, dedn. ['purm
1918-1919 A HIN1 550 miH 100 miH «HCTIaHKa»
1957-1958 A  H2N2 — 2 MITH —
1968-1969 A H3N2 — Oonee 33 MuTH «TOHKOHCKH
2003-2008 A HSN1 361 227 IITHYAID
2009-2010 | A HINLI 221 839 1906 (eKeHatoit
CBUHOUNY

2014-2015 B B 59 ropogax 6 uen. Ha 100 ThIC.

Poccun HAaCEeJIEHUs

bnaromaps W3MEHYMBOCTH W BO3HMKHOBEHHIO HOBBIX IITAMMOB BHPYCHI T'PHIIA OOXOMSAT
3alUTy MMMYHHOM CHCTEMBI 4YellOBEKa M OO0ECIeuMBalOT YCTOMYMBOCTh K JIEKAPCTBEHHBIM
npenaparam. BerencTBre n3MEHYMBOCTH BUpYca MepeOOIeBIINN YEIOBEK MOKET 3a00JI€Th BHOBB,
YTO CIIOCOOCTBYET Pa3BUTHUIO MaHeMull (rmobanbHbIX snuaemuil). [Ipeanonaraercs, uro ¢ 1500 r.
YEJIOBEYECTBO MEPEXKUIO0 MUHUMYM 15 manaemuid. [laHmemuum ciydaroTcsi, KOrja 4elOBEUECKUI
BHUPYC TpUIINIa TMONydaeT ¢parMeHThl T€HOMa OT BHPYCOB, KOTOpBIE OOBIYHO DPAa3MHOMKAIOTCS
B JIPYTUX BUJAAX, HAllpUMEp, B CBUHBSAX WJIM NTULAX. Takue BUPYChl OKA3bIBAIOTCS COBEPIICHHO
HOBBIMHM Il HAIEr0 HMMMYHHUTETa, IMO3TOMY OOJIe3Hb PpaCIpOCTPAHSAETCSI CPEeaud OTPOMHOIO
KoJMuecTBa Jojael. B 3akpsiTom nomemennn Bupycsl OPBU pacnipoctpansitorcs BOKpyr 00JIbHOTO
yenoBeka Ha 7 M. OT 2 10 9 4 OHHU KMBYT B BO3/yXe KOMHATHI, IJie Haxoauics 6oibpHON. Camas
BBICOKasi KOHIIEHTpAIUsl BUPYCOB B BO3/yX€ BOKPYT OOJBHOIrO — B IepBble /Ba AHs Oone3Hu. [lytn
3apaXEHUs TPUIIIIOM: BO3IyLITHO-KAIEJIbHBIHN, TPU BJBIXaHUH BO3/yXa, U Yepe3 MpeIMeThl 00uXoaa —
CaMbIMH TPSA3HBIMH SBISIOTCS TenedoHHbIe TPYyOKHM B oducax, JEHEKHBbIE KYyMIOpbI, KJIaBUaTypa
Y MBIIIb KOMITBIOTEPA, TOPYYHH B TPEHAKEPHBIX 3ajax, B TPAHCIOPTE M B OOIIECTBEHHBIX MECTaX,
MyJAbTHl TEJNEBU30pOB B TOCTUHUIAX U T.J. ONacHO HEMBITHIMH pyKaMH INpuKacaTbcs K rydam,
ria3aM, Hocy. MUKpOOHOJIOTH YTBEPKAAIOT, YTO MBIThE PYK C MBUIOM 3aIlUIIACT OT OOJBLIMHCTBA
MH(EKINOHHBIX 3a00JIeBaHUl.

B xonognoit Boge (okono 4 °C) BUpYCHI TpUINIa COXPAHSIIOT aKTUBHOCTb MHOT'O MECSILIEB,
U TEOPETUYECKH HUX MOXXHO XPaHUTh B 3aMOpOK€HHOM Buie. OJHAKO MOBTOPSIOIIMECS IUKJIIbI
3aMOPO3KU-Pa3MOPO3KH, OCOOEHHO B HEONITUMAIILHBIX YCIOBUSAX BHE Ja00OpaTOpUH, I BUPYCHBIX
gacTull (haTanbHBI: B KOKIOM TaKOM IMKJIE BEDKUBAET UX He Oombire 10 %.

[To nanueiM BcemupHoii opranuzanuu 3apaBooxpanenust (BO3) ce30HHBIN Tpunn Kaxabli
TOJI BBI3BIBAET OT 3 MIIH JI0 5 MJIH CIIy4aeB TsDKeJIoi Oose3Hu u sBisercs npuauHoit 250—-500 Teic.
cmepteit. M3 Bcex ciydaeB nHpekmmoHHbIX 3a0oneBanuit rpunm u OPBU coctasmnstor 95 %.

OPBU HaumHaeTcsi pe3Ko, COCTOSIHHE OBICTPO YXYJIIAETCs, MOBBILIIAETCS TeMIleparypa,
CaJUTCS TOJIOC, CE3ATCS ra3a. TUMWYHBIA TPUII BCET/Ia HAYNHACTCS ¢ 03H00a, CUITHON TOJIOBHOM
6oy, pe3u B riazax, ciaabocTu, 0OJIM B MBIIIAX, JOMOTHI B CyCTaBaX, OBICTPO IOJHUMAeTCs
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temneparypa (1o 39—40 rpamycoB). 3aTeM MOSBISETCS HACMOPK, CYXOW Kallellb, MOKPAaCHEHHE
3eBa. Jluxopanka npogoixaercs 10 4 nHEH.

[Ipoctyna (HapomHoe Ha3BaHWE) pa3BUBAETCS MpuU mepeoxyaxaeHud. O3HOO, JoMOTa
B TeJle, 3JI0)KEHHOCTh HOCA, MEPIIEHHUE B rOpJie — IEPBbIE CUMIITOMBI U CUTHAJ, YTO HYKHO CPOYHO
NPUHUMATh PEHIUTENbHBIE MEPBl — IMOCTENbHBIA PEXHM, OOMIBHOE TEIIOE MHUThE — MOPC, Yal
¢ nuMoHOM. He 3aHMMaThbCs camosieueHreM, BbI3BATh Bpaya, MCIOJIHATh €ro Ha3HaueHUus. Bupycsl
BBIBOJAT M3 CTPOs Makpodaru, 3TO KIETKM — KWUJUIEPHI, MPOTHUBOCTOSIIUE OAaKTEPHSIM, UYTO
OTKpBIBaE€T BOpOTa A TakuMX MHGEKUIui, kKak OpoHXUT M NHEBMOHMs. [loaTomy y OOJBHBIX,
KOTOPbIE IEPEHOCAT 3a00JIeBaHNE HA HOT'aX, BHICOKUN PUCK OCJIOKHEHUH.

HanOonee HanexHbIM criocoO0M NMpo(UIaKTUKK TPUIIIIA IPU3HAETCs BaKIIMHUpoBaHue. s
¢dopmupoBanus ummyHutera Kk OPBU nmpuMeHsIOT BakUWHBI, MPOTHB ONPEICICHHOIO BHUpYCA.
B opranusm BBOAAT yacTUIly MH(PEKIIMOHHOIO areHTa, KOTopas CTUMYJIMPYET BBIPAaOOTKY aHTUTEII,
IIPEIOTBPALIAIOIINX PA3MHOXKEHUE BUPYCOB. IIpUMEHAIOT 1 UMMYHOCTUMYJISTOPBl — IpENaparsl,
KOTOPBIC YKPCIUIAIOT MMMYHHYIO cucTemy. K anTtuOmormkam Bupychl rpunmna u apyrux OPBU
HEYYBCTBHUTENIbHBI. boiiee TOro, aHTHUOMOTHKM YOWBAIOT TOJIE3HBIE MHUKPOOBI, 3alUINAOINE
OopraHu3M. AHTHOMOTUKU HAa3HAYAIOTCS TOJBKO BPAuoOM B CIIydasiX HOCTIPHUIIO3HBIX OCJIOKHEHUH.
XKaponoHmxkaronue CpeiacTBa MpU TPUIIE HPUMEHSIOT C OCTOPOKHOCTHbIO, ITOBBIIIEHHAS
Temneparypa (10 38 rpajsycoB) — 3TO 3alllUTHAs PEaKLKs OpraHu3Ma, ClIOCOOCTBYIOIIAsl BBIPAOOTKE
OenkoB, OOpIOIIMXCA C BHpyCcaMH, HamnpaBlIeHHas Ha UX yHuUYTOo)keHHe. CamomeueHue
HCKJIFOYAeTCsL.

Koponasupycnas MHQEKIHsT OTHOCHTCS K 300HO3HBIM OCTPBIM BUPYCHBIM 3a00JICBaHHSIM,
IPOSIBJSIIOIMMCST  MHTOKCHKAlMeH, JIMXOpaaKoW, TIOpaKeHHMEM PECHUpPATOPHOrO  TpakTa
n kumedHuka. KopoHaBupychl uenoBeka ObUIM OTKpPBITHL B 1965 T. 0T 0OJIBHOrO € OCTpOi
pecniuparopHoi uHpekuueit, Ho 10 2002 r He NpHBIEKaIM BHUMAHUS 3JpaBOOXPAHEHUS, IOKa
HE mpou3onuia snuaemusi atunuyHo nHeBMoHuMU B HOxxnom Kwutae [1]. HoBoe 3aboneBanue
HasBamu TOPC — TspKenblid OCTPBIH peCUpaTOPHbIA CHHAPOM, MHAYe — Severe acute respiratory
syndrome — SARS. C nosiopst 2002 r. k 2003 r. 3aboneBaHKe pacnpoCTpaHHIOCh HA 37 cTpaH
u, cornacHo aanubiM BO3, crano npuuunnoii 8273 3aboneBanuii u 775 cmepreii (cmepTHOCTD 9,6 %0).
UccnenoBatenu CLIA Bbiienuian U3 MOKPOThI OOJIBHBIX aTUITMYHON MHEBMOHUEN BUPYChI CEMENCTBA
Coronavirilae, oOHapyXHIH YaCTHYHYIO CBSI3b C M3BECTHBIMHU KOopoHaBHupycamu (Ha 60 %). Bupycy
namm Ha3Banue SARS-CoV. Ilpu orcyrcTBuM BakuuHbI M 3(GEKTUBHBIX MEp TEparvd IaHIEMHIO
yIaJoch B3STh IO KOHTPOJb TOJBKO OJarojaps CTPOTUM IPOTUBOIMUAEMHUYECKUM Mepam,
u B cepequne 2003 r. BO3 o0bsiBHIIa O TpeKpalieHud MaHAeMHH (TIOCIEAHUM PErHOHOM ObLT
TaiiBanb). Cnenyromas KopoHaBHpycHas maHjaemus ciayudwiaack B 2012 r. Ha bmwkxem Bocrtoke.
Bbi BBIIENIEH HOBBIN KOPOHABUPYC, IMEIOIINIA POJICTBEHHBIE CBsi3u ¢ SARS 1 monmyunBImii HazBaHue
MERS-CoV (Middle East respiratory Syndrome Coronavirus), Bo30yauTe b pPECITHPATOPHBIX
nHpexkumii Ha bmwkHem Bocroke. Bupyc Obin oOHapyxkeH y 79 sxwureneit bamxnero Boctoka,
42 n3 HUX cKOHYaIMCh. Bee eBpomelickue ciydau CBsi3aHbl 10 JaHHbIM BO3 ¢ moceleHnem cTpas
bmwknero Bocroka. 3aboneBaHMe HMMeEET CXOAHYIO KIMHUYECKYIO KapTUHY. [ €HOMBI BHpYCOB
pacimgpoBaHbl, CYIIECTBYIOT Pa3IMUMs C POJIOM KOPOHOBHPYCOB U BOIPOC O MpoHcxokaeHnn SARS
u MERS ocraercs otkpbITeiM. OCHOBHAS pa3HHUIIA MEXy Ha3BaHHBIMU TUIIAMH BHPYCOB B TOM, YTO
SARS mnepemaercsi odeHb Jierko mo cpaBHeHuto ¢ MERS-supycom. Ho nerambHOCTH mepBoro
B cpenHeM 15 %, Broporo — 50 %. I[Torubaror OoybHBIC HAa (JOHE MPOTPECCUPYIOMICH BIXaTeIBLHOM
HEJ0CTaTOYHOCTH. KOpOoHaBHpPYCHl BBI3BIBAIOT B OCHOBHOM DPECHUpPATOpHBbIE WMH(EKINH, Yy HeTei
MOpaXKaroT OpOHXM U Jierkue. Bo3MOXKHO MOpa)KeHHe JKeNTyI0YHO-KHILIEYHOro TpakTa. TouHOe Yuciio
BUPYCOB, CIIOCOOHBIX BBI3BaTh 3a00JICBAHME y YEIOBEKA, HEM3BECTHO, BUPYChl HE KYJIBTHBUPYIOTCS
B KyJbType TKaHel. B HosiOpe 2019 r. Hauanach snuaemMus HOBOro KopoHasupyca B Kurae.

B otHomenun koponaBupyca COVID-19 cymiecTByeT MHEHUE psila HM3BECTHBIX YYEHBIX
0 €ro HUCKYCCTBEHHOM MpOUCX0XkaAeHUU. O TOM, YTO JAHHBIN BUPYC CO3/laH B JaOOpaTOpUU 3asBUI
B cBoeM MHTepBblo Jaypear HoGeneBckoil mpemun (2008) Jlrok Monrteckbe [7]. CoriacHo ero
MHEHUIO, MOJIEKYJISIpHbIE OHosioru BBeNM B BUpyc dyactuiibl BUY B mponecce co3nanus BakIMHbBI
npotuB CIIM/a. Jo storo CMU B CIIIA coo0ranu, 4to B YXaHe BeIach COBMECTHAsI KUTAHCKO-
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amMepuKaHcKkas paboTa mo moucky 3¢ ¢eKTUBHOTO mpemapata oT Bupyca SARS, ogHako ydenbie
Kwutas 3T0 onpoBepraror.

Ta6nmuua 2. McTopuyeckne cBeeHNsI 0 KOPOHABUPYCAX

Yucio 3a00J1€BIINX, Yucao mornommx,
Hata CoObiTHE wer qer
OTKpBITHE KOPOHABUPYCOB
1965 . ot 6ompHOTO ¢ OPBU — - -
asropel D. Tyrrel u V. Bynoe
Hos6ps 2002—wt0m6 2003 T. [TarmeMus aTUITAIHOM 8273 775
SARS (TOPC) MMHEBMOHUU — B 37 cTpaHax
2012-2013 rr. BBIOEIIEH Bo3oymurens Y — 42
HOBBII1 KOPOHABUPYC pecrupaTOPHBIX HHGEKITHII
MERS-CoV Ha bmwkaem Bocroke Cayn. Apasus 65 B Cayn. Apasuu 38
2019-2020 rr. BBIOETIEH Hauano 5 Kurae
HOBBII KOPOHABHPYC [Nangemus (mpomosmxaeTcs) -
COVID-19 B HOs10pe 2019 1.

Cy1iecTByeT MHEHHE TPYIIBI YYEHBIX 00 MCKYCCTBEHHOM IMPOUCXOKICHHH KOPOHOBUpYCA.
B 2015 r. B u3BeCTHOM MEXIyHapoJHOM HaydyHOM kypHaie Nature Medicine Obuia onyoarKoBaHa
Hay4dHasl CcTarbs rpynnod ydeHbiX yHuBepcutera CeBepHoil Kaponunbl [6], B KOTOpoOil 0 cyTu
paboThI CKa3aHO TaK: «4TOOBI UCCIIEAOBATh MOTCHIMAN NEPEeXoaa OT JIETyYHX MBIIICH YeTIOBEKY —
TO €CTh BO3MOXKHOCTb 3apa3UTbCi — MBI CO3JAIIM XUMEPHBIA BUPYC, KOJIUPYIOUIUH HOBBIM
300HO3HBIH Oenmok mmn COV W3 TOCIEeIOBATENBHOCTH BHPYCA, BBIACICHHOTO M3 KHUTAHCKHX
MOJIKOBOOOPA3HBIX JIETy4uXx Mbliiei B kouTekcte SARS-CoV, aganTupoBaHO K MbIIIaM OCHOBHOM
nenw». Takoro mraMma B MPHUPOJE HE CYHIECTBYET, W IIAHCH €r0 BO3HUKHOBEHUS YPE3BBIYANHO
Masibl. CMBICTT pabOTBl COCTOSII B M3YYEHHH BO3MOXXHOCTH MEXaHW3Ma ITepeiayd KOpoHaBUpyca
JIETYYHX MBIIIEH YeTO0BEKY.

[To nannbpiM yHuBepcutera [)xona Xonkunca k 21 ampens 2020 r. 4ncio 3apa3vuBIIUXCS
B MUpe NpuOIU3MIoch K 2 MiIH ¢ neHTpom snuaemun B CHIA (6onee 500 Teic.), 601ee 120 Thic.
CKOHYAJIMCh, 0KOJIO 465 Thics 4 BbI3opoBenH [8]. B To ke Bpems, mo manHsiM BO3, B eBponeickux
CTpaHax HaMETWJIAaCh TEHACHLUS K Crajy 3a001eBaHui U 0cIa0IeHNI0 KapaHTUHHBIX Mep.

B HacTosimiee BpeMsi akTUBHO BEIYTCsl pabOTHI IO co3laHuio BakuHbl npotuB COVID-19
U TOMCK (apMaKOJIOTHUYECKUX MpenapaTtoB NpoTUB BHpyca. OCHOBHBIMH MeTOJaMH OOpbOBI
C pacmpocTpaHeHHEeM HH(EKIUH OCTAlOTCS CTPOTHE MPOTHBOAHICMHOIOTHYECKHE MEpHI
u cobmoaeHue Oe3omacHoro mnoseneHusd. Pexomenmauumu BO3 mo Oe3omacHeIM mpaBuiIaM
MOBEJICHHSI BO BPEMS SITUACMUH 3aKITFOYAI0TCS B CIEIYIOIIEM:

— u30erarthb TOJIY, COKPAaTUTh KOHTAKTBI, PEKE MOIb30BATHCS OOIECTBEHHBIM TPAHCIIOPTOM,;

— He TIPUKacaThCs K JIMILY, He TePETh IJ1aza, He IOTPAruBaThCs 10 TYO W HEMBITBIMU PYKaMHu
HE KJIaCTh KOH(ETY B pOT;

— MBITh PYKH C MBUIOM IIPH BO3BPAIIEHUH TOMOM, CMEHUTH OJICKIY;

— yaile NpoBEeTPUBATh TOMEIICHUE,;

— HOCHTh MacKy B OOIIECTBEHHBIX MECTAaX BO BPEMS AIIHJIEMHH;

— TpU TOBBIIICHUH TEMIEPATyphl, TOSIBICHUN KAl U 3aTPYAHCHUH JBIXaHHUSI KaK MOXKHO
ObIcTpee oOpalaThes 32 MEAUIIMHCKONW MTOMOMUIBIO.
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OkTs0pnckas Hao., a. 35), e-mail: galagit@yandex.ru;

HMaypos IOpuii MyxagunoBuu — maructpanT CII6 yn-ta I'TIC MYC Poccuun (196105,
Cankr-IlerepOypr, MockoBckuii mp., a. 149), e-mail: ond-habez@yandex.ru;

JompaueB Cepreii AjieKCaHAPOBHY — 3aM. Had. OTJeNa MOoX. 0e30macH. Tpancnopra Hay.-
UCCIIe/l. MH-Ta TIEPCIHEKT. UCCe.M MHHOBAIl. TEXHOJI. B 00:1. O0e3omacH. xu3Henest. CI16 yun-ta I'TIC
MUC Poccuu (193079, Cankr-Ilerepoypr, Oxtsi0Opbekast Hao., 1. 35), e-mail: dsa_73@mail.ru;

Enudanues Asexcanap BuxkropoBmu — maructpant CII6 yn-ta ['TIC MYC Poccuu
(196105, Cankr-ITerepOypr, MockoBckuii mp., 1. 149), e-mail: ond_arsenyev@mehs25.ru;

3akupbsanoB Xamut UkpamoBuu — Maructpant CII6 yn-ta I'TIC MYC Poccuu (196105,
Cankr-IlerepOypr, MockoBckuit mp., 1. 149), e-mail: hama.2008-2012@mail.ru;

KonaparreB Cepreii AJiekcaHapoBH4 — 3aB. kKad. moxk. 0e30macH. BOEH. WH-Ta (MHXK.-
TexH.) BoeHHol akaj. MarepuanbHO-TE€XH. oOecred. uM. reHepaia apmuu A.B. Xpynésa
MunuctepctBa o0oponsl Poc. ®enepaunn (191123, Canxr-IlerepOypr, yn. 3axapbeBckasi, 1. 22),
e-mail: 71ks@bk.ru, kaHa. rOpUI. HAYK, JOI.;

Konapammn Anekceii BukropoBuy — 3am. Hau. kad. Hagzop. aear. CII6 yu-ta ['TIC MUC
Poccun (196105, Cankr-IlerepOypr, MockoBckuii mip., a. 149), e-mail: kondrashin@igps.ru, xaum.
TeX. HayK, JI011.;

KonnoBa JIoaMuiia AjexkceeBHa — Be/. Hayd. COTp. OTA. NEPCHEKT. pa3pad. U MHHOBAL.
TEXHOJI. B 00J. Oe3omacH. xu3Hededar. Hayd.-uccien. MH-Ta NMEPCNEKTUB. HCClel. U HWHHOBAIL.
TeXHOJ. B 00:1. 6e3omacH. xu3nHenest. CII0 yu-ta I'TIC MYC Poccuu (193079, Canxrt-IlerepOypr,
OxTsi0pbekast Hao., 1. 35), e-mail: konnova.spb@gmail.com, a-p men. Hayk, pod., 3acy. nesT. Hayku PO;

Ky3bmuna TaTbsiHa AHaToabeBHa — jao1. kad. Hamzop. aesr. CII6 yn-ta I'TIC MUC
Poccun (196105, Cankrt-IlerepOypr, MockoBckuii mp., 1. 149), e-mail: kuzmina@igps.ru, xasn.
nej. HaykK;

Ky3bmMuH AHaTosmii AsexceeBHY — J011. Kad. ¢pH3.-TEXH. OCHOB obecred. nox. 6e3omnacH. CI16
yH-Ta [ TIC MUC Poccuu (196105, Cankt-IlerepOypr, MockoBckwmii mip., 1. 149), kana. ne. Hayk, JOIL.;

Momuuna I'anuna MuxaiinoBua — maructpant CII6 yu-ta ['TIC MYC Poccuu (196105,
Cankr-IlerepOypr, MockoBckwuii nip., a. 149), e-mail: galina7otr@yandex.ru;

OmypkoB [Imutpuii ®egoposuy — maructpant CII6 yn-ta I'TIC MYUC Poccuu (196105,
Cankr-IlerepOypr, MockoBckuii mp., a. 149), e-mail: pmto27ofps@yandex.ru;

ITaBaoB Imutpuii UBaHoBHY — CT. Hay4. COTp. OT/€Ja UCTIBITAHUM U pa3pabOTKN HAy4yHO-
TEXHUYECKOH MPOJYKUMU B 00JacTH moxapHoi Oe3zomacHocTH Hayu.-mccien. MH-Ta MEPCHEKT.
WCCJIeSI.M WHHOBAII. TEXHOI. B 00J1. 6e3omacH. xu3nenesat. CII6 yn-ta I'TIC MUC Poccuu (193079,
Cankr-IlerepOypr, OkTsiOpbckast Ha0., 1. 35), e-mail: evgedim@yandex.ru;

YepracoB EBrennii FOpbeBu4 — cT. Hay4. coTp. OTA. NOX. Oe3omacH. TpaHcrnopra Hayd.-
UCClie/l. UH-TA MEepPCHeKT. UCCIIEA.M MHHOBAIl. TEXHON. B 001. Oe3omacH. xwusHenest. CIIO yH-Ta
ITIC MUC Poccum (193079, r. Cankr-Iletepoypr, OxtsaOpsckas Hab0., 1. 35), e-mail:
cherkasovspb@inbox.ru, kaH. TeXH. HayK;

FOnuoBa Ouabra CemenoBHa — jou. kad. Hagzop. aesr. CII6 yn-ta I'TIC MUC Poccun
(196105, Canxr-ITerepOypr, MockoBckwii Tip., 1. 149), e-mail: uncova@igps.ru, Kau. mes. Hayk, JOIl.
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NHOPOPMAIIMOHHAA CITPABKA

Crapeiiiee yyeOHOe 3aBefieHHE MOKapHO-TeXHHUYecKoro mnpoduis Poccun obOpa3zoBaHO
18 oktsa6ps 1906 r., korna Ha ocHoBaHuM pemieHust ['oponckoit Jymer Cankt-IletepOypra Obuim
OTKpbITBl Kypchl moXapHbIX TEeXHUKOB. Hapsany ¢ NOArOTOBKOM MMOXKAPHBIX CHELUAINCTOB,
yueOHOMY 3aBEJCHUIO BMEHSIOCH B 00S3aHHOCTh 3aHMMATHCS 00OOIICHHEM M CHUCTEMaTH3alHen
MO’KapHO-TEXHUYECKUX 3HAHUH, OOPMIICHHEM HX B OTJENbHbIE yueOHbIC NUCHUIUIMHBI. VIMEHHO
3/1eCh OBLTU CO3/IaHBI MEPBbIE OTEUECTBEHHBIE YUEOHHKH, 110 KOTOPHIM OOy4YaIHCh BCE MOXKApHBIE
CHELUATIUCThI CTPAHBI.

Y4eOHBIM 3aBeIECHUEM 32 BEKOBYIO HCTOPHIO MOATOTOBIEHO Oosee 40 ThIC. CIIEUAINCTOB,
KOTOPBIX BCErja OTIMYaIl HE TOJIbKO BBICOKHE MpodeccuoHalbHble 3HaHUS, HO U OecrpeaenbHast
MPEJaHHOCTh MPO(ECCHH TMOKAPHOTO M BEPHOCTH mpucsare. CBUAETENLCTBO TOMY — LENBIA Psij
COTPY/ZIHMKOB M BBIITYCKHUKOB BY3a, HArpakJICHHBIX BBICIIMMU HarpajgamMu CTpaHbl, CPEIU HHX:
kaBasiepbl ['eoprueBckux kpectoB, ueTslpe ['epos Coerckoro Coro3a u I'epoii Poccuu. [lanexo
HE ciy4yaeH TOT (haKT, UTO Cpely PYKOBOJSIIETO COCTaBa MOKAPHOW OXpaHbl CTpaHbl Beernaa Obuio
MHOT'0 BBIITYCKHUKOB y4€0OHOI'O 3aBE/ICHUS.

Ceronmus (QenepaibHOe TOCYJApPCTBEHHOE OIOKETHOE OOpa30BaTEIbHOE YUPEKIACHUE
BeIcIero odpasoBanusi «Cankt-IletepOyprekuii yHuBepcuTeT ['ocymapcTBEHHOW HPOTHBOMOKAPHOM
cnyx0b1  MunuctepctBa Poccuiickoit  @enepanuu 1o edaM  TPaXKIAHCKOH  OOOPOHHBI,
YpE3BBIYANHBIM CUTYALMsIM U JIMKBUJAIUN TOCIEACTBUN CTUXUUHBIX OCICTBHUI» — COBPEMEHHBIN
HAy4YHO-00pa30BaTENbHBI KOMILUIEKC, HWHTETPHUPOBAHHBIH B POCCHIICKOE U MHPOBOE HAY4YHO-
00pa3oBaTeNbHOE MPOCTPAHCTBO. Y HUBEPCUTET MO pa3HbIM (GopMaM OOydeHHS — OYHOM, 3209HOU
Y 3204YHOM C IPUMEHEHUEM JTMCTAHIIMOHHBIX TEXHOJIOTUI — OCYIIECTBIISIET 00y4eHHe 1Mo 25 mporpaMMam
CpEeIHEro, BBICIIEr0 O0pa3oBaHMs, a TAK)KE MOATOTOBKY CHEIMAJIMCTOB BBICIICH KBAIM(UKALUU:
JOKTOPAHTOB, abIOHKTOB, AaCIUPAHTOB, a TAKXKE OCYLIECTBJISET NMEPENOATrOTOBKY M IOBBILICHHE
kB ukamnyn criernuanuctoB 6onee 30 kareropuii corpyaankos MUC Poccun.

HauanbHuk yHHBepcHUTeTa — reHepall-Maiiop BHYTpeHHEH CIyXObl, KaHIUIAT TEXHUYECKHX
Hayk ['aBkaimtok borman BacuibeBuy.

OCHOBHBIM  HaIpaBJICHUEM  JESATEIBHOCTH  YHUBEPCHUTETA  SIBJISIETCS  MOATOTOBKA
CHELMAIMCTOB B paMKax crenuanbHocTh «lloxkapHas 6e3onacHocTh». BMecTe ¢ Tem, opraHuzoBaHa
MOJIrOTOBKA M IO JAPYIMM CIELHalbHOCTAM, BocTpeOboBaHHBIM B cucteMe MYC Poccun. Oto
CHEIHATIUCThl B 00JIaCTH CHCTEMHOI0 aHalMu3a W YIPABIIEHUS, 3aKOHOJATENBHOTO 00eCcreYeHUs
U mpaBoBoro perynuposanus aestenbHocty MUYC Poccun, mcuxosiornd pucka M 4pe3BblUaliHBIX
CUTyaluii, OSKOHOMHYECKOW Oe3omacHocT B mnoapazaenenusx MUC Poccum, moxapHO-
TEXHUYECKOM DJKCHepTu3bl M JA03HaHuA. [lo MHHOBAIMOHHBIM IporpamMMmaM IOJArOTOBKH
oCylLIeCcTBIsieTcs OOydeHHe CHEeIMaIMCTOB MO crenuanu3auusM «PyKoBOACTBO IpOBEACHUEM
criacaTtelbHBIX omepanuii ocoboro pucka» u «lIpoBeaeHue upe3BbIUAHHBIX T'yMaHHTApHBIX
olepaluil» CcO 3HAHUEM WHOCTPAHHBIX A3BIKOB, & TaKXE IOJArOTOBKA CIELMAIUCTOB UL
BOEHU3UPOBAHHBIX TOPHOCIIACATEIBHBIX YACTEH IO CIEUAIBHOCTH «I OpHOE Ie0».

[IIupoTa Hay4HBIX MHTEPECOB, BBICOKHH MpoQeccHOoHanu3M, OOJIBLIION OMNBIT HAy4YHO-
MIEJarOTUYECKON JIESITEIbHOCTH, BIAJCHUE COBPEMEHHBIMH METOJAMH HAyUYHBIX HCCIEAOBAHUI
MO3BOJISIFOT  KOJUIEKTUBY YHMBEPCUTETAa IIPEYMHOXKaThb HAy4YHbIM M Hay4yHO-IEJAaroru4yecKuil
MOTEHIIMaJ By3a, o0ecreynBaTh HEMPEPHIBHOCTh U MIPEEMCTBEHHOCTh 00Pa30BaTeIbHOrO MpoIiecca.
CerosHa B yHHMBEpCHUTETE CBOU 3HAHUS U OTPOMHBIM OIBIT MEpeNaroT: 7 3aciIyKEHHBIX JesTenen
Hayku Poccuiickoit ®enepauuu, 11 3aciaykeHHbIX pPaOOTHHUKOB BbICIIEH IIKoibl Poccuiickoit
@enepanun, 2 3acioyXeHHBIX topucta Poccuiickoit denepanuu, 3aciaykeHHblE H300peTaTeH
Poccuiickoit ®enepanmn 1 CCCP. IloaAroToBKy CHENHAIUCTOB BBICOKON KBalU(DUKAIIUU
B HACTOsIIee BpeMs OCYILIECTBISIOT 56 JTOKTOPOB Hayk, 277 KaHAMIATOB HayK, 58 mpodeccopos,
158 nmoueHTOB, 12 akageMUKOB OTPAclIEBBIX aKaAeMHUH, 8 WIEHOB-KOPPECIIOHAEHTOB OTPACIIEBBIX
akajeMuil, S5 cCTapIuX HAy4YHbIX COTPYJIHHUKOB, 6 TIOYETHBIX paOOTHHUKOB  BBICIIETO
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npodeccuoHambHoro obpasoBanusi Poccuiickoit ®eneparnuu, 1 mo4yeTHblid pabOTHUK HayKu
u TexHuku Poccuiickoit denepannu, 2 nouetHsix paaucta Poccuiickoin denepannm.

B cocrase yHuBepcurera:

— 32 xadenapsr;

— VHCTUTYT 6€30MMacCHOCTH JKU3HEACATEIbHOCTH;

— VIHCTUTYT 3a04HOTO U JUCTAHILIMOHHOTI'O O0YYEHHUS;

— MHCTUTYT HPAaBCTBEHHO-NIATPUOTUYECKOTO U ICTETUYECKOTO Pa3BUTHS;

— MHcetutyT npodeccuoHanbHON NOATOTOBKH;

— MHcTuTyT pa3BuTus;

— HayuHo-uccnenoBaTenbCkuii. MHCTUTYT IEPCHEKTUBHBIX MCCIIENOBAaHWN W MHHOBALMOHHBIX
TEXHOJIOTUH B 0071acTH 6€301aCHOCTH KU3HECSITEIbHOCTH;

— JlaibHEBOCTOYHAS TTOXKapHO-cHiacaTeNbHas akageMus — punuan yausepeurera (IBIICA);

— IATh (PaKyIbTETOB: (PaKyIbTET HHKEHEPHO-TEXHUUECKUH, (PaKyIbTeT SKOHOMUKH U MPaBa,
(bakyabTeT MOAIOTOBKM KaJpoOB BbICHIEH KBanupuUKauu; (QaxkylbTeT M0XKapHOH Oe30IacHOCTH
(mompaznenenne JIBIICA); ¢akynpTeT IOMOTHUTEIBHOTO NPO(PECCHOHANBHOTO 00pa3oBaHuUs
(mogpaznenenue [IBIICA).

WHCcTUTyT  0€30MacHOCTH  JKU3HENCSTENBbHOCTH  OCYHIECTBISIET  00pa3oBaTElbHYIO
JeSTeNbHOCTh 10 IMpOorpaMMaM BBICHIErO O0Opa3oBaHMs IO JIOrOBOpaM 00 OKa3aHUM IUIATHBIX
00pa3oBaTEeNbHBIX YCIYT.

[TpuopureTHbIM HampaBiieHHEM B paboTe MHCTUTYTa 3204HOTO U JUCTAaHLIMOHHOTO 00YYEHUs
SBJISIETCS IOJATOTOBKA KaJpOB HAYaJIbCTBYIOLIETO COCTaBa MJI 3aMELIEHUS COOTBETCTBYIOLIUX
noJbKHOCTEH B oapasaenenusx MUC Poccun.

WHCTUTYT pasBUTHS pEANIM3YeT JIOTOJIHHUTENbHBIE MPO(eCcCHOHAIBHBIE IPOrPaMMBbI
[0 TOBBIICHUIO KBAIW(UKALUU U NPOPecCHOHATbHON MEepenoAroToBKE B paMKaX BBIIOJIHEHHUS
rocynapcrBeHHoro 3akaza MUC Poccuu 11 cOBEpIIEHCTBOBAHUS U PA3BUTHSI CUCTEMBI KaJIpOBOTO
obecreyeHus, a TakxKe Ha JIOrOBOPHOM OCHOBE.

HayuHo-uccnenoBaTenbckuii MHCTUTYT NEPCIIEKTUBHBIX MCCIIEJOBAHUN M MHHOBALlMOHHBIX
TEXHOJIOTUH B 00jmacTu OE30MaCHOCTH  KHU3HEIESATENbHOCTH  OCYLIECTBISIET — PEaU3alHio
roCy/lapCTBEHHONM HAyYHO-TEXHUUYECKON MOJIMTHUKH, W3YYEHHE U PEUICHHE Hay4YHO-TEXHHUYECKHX
po6ieM, nH(HOPMAIIMOHHOTO M METOIMYECKOT0 0OecreyeHus: B 001aCTH MOKapHOH 0€30MacHOCTH.
OcHoBHble HampaBieHus gestenbHocty HWW: opranuszanmoHHoe u Hay4HO-METOJUYECKOE
PYKOBOJICTBO CYZ€OHO-9KCHEPTHBIMU YUPEKICHUAMHU (eepaabHON NMPOTUBOMOXKAPHON CIYyKOBI
MUYC Poccun; ceprudukanus HOpOAYKIMH B O0JACTH MOKapHOW O€30MacHOCTH; IPOBEICHHE
UCTBITAHUN U pa3paboTKa HayYHO-TEXHUYECKOM MPOJYKIMU B 00JACTH MOKapHOH 0€30MacHOCTH;
IIPOBEJICHUE pAcCUyeTOB IOXKAPHOIO pPHCKAa M PacueToB JWHAMUKM II0XKapa C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX ITPOTPaMM.

@akynpTeT  UH)XXEHEPHO-TEXHUYECKUH  OCYIIECTBISET  MOJArOTOBKY  CIIELUAIMCTOB
no cneuuanbHocTAM: «lloxkapnas OGe3omacHocTh»  (cmenumanuzanuu:  «[loxxapoTyiieHuey,
«l"ocygapCTBEHHBIN TMOXapHBIA HAaA30p», «PYKOBOJACTBO MPOBEACHUEM CIIACATENIBHBIX ONEpanui
ocoboro pucka», «lIpoBeneHne dYpe3BbIUANHBIX TyMaHUTApHBIX onepanuii»), «CynebHas
SKCIIEPTHU3a», 10 HAIpPaBJICHUAM MOATOTOBKM: «CHCTEMHBIM aHalu3 U YIpaBIICHUEY,
«TexHochepHas 6€30MaCHOCTHY.

@dakynpTeT OKOHOMUKM M  [paBa  OCYIIECTBISET  TMOJATOTOBKY  CIIELIMATIHCTOB
no cneuuanbHocTAM: «IIpaBoBoe oOecrmeueHne HanMoOHaIbHOW Oe3omacHocTHy, «llokapHas
6e3onacHocTh» (cnenuanuzanusa «IloxxapHas 06e30mMacHOCTb OOBEKTOB MHUHEPAIHLHO-CHIPHEBOIO
KomIuiekcay), «CyneOHas skcmepTu3a», «l'OpHOE AeIo» M MO  HampaBJICHUSM IOJATOTOBKU
«Texnocepnas 0ezonacHOCTb» U «CUCTEMHBIN aHAJIU3 U YIIPABICHHUEY.

@akynbpTeT MOATOTOBKM KaJpOB BBICHIEH KBaJIM(PHUKAIMK OCYLIECTBISET MOJITOTOBKY
JOKTOPAHTOB, a/IbIOHKTOB, aCIIMPAHTOB 110 OYHOM U 3a04HOH opMaM 00yUeHUSI.

YHUBEpCUTET MMEET INpeJICTaBUTENbCTBA B ropojax: Bwibopr (Jlenunrpanckas o0nacTs),
Briterpa, Topsiunit Kimrou (Kpacnomapckuit kpait), Mypmanck, IlerposzaBonck, Ilsturopck,
CeBactrononb, CtpexeBol, CrIkTbIBKap, TioMeHb, Yda; mNpencTaBUTEIbCTBA YHHUBEPCHUTETA
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3a pyoexxom: Anma-Arta (PecmmyOnuka Kaszaxcran), baky (AszepOaiimxanckas Pecmybnuka), bap
(Yepnoropwusi), r. Hum (CepOus).

OOmiee KOMMYECTBO OOYYAIOIIMXCS B YHHUBEPCHUTETE 110 BCEM  CIIELUAIBHOCTSM,
HampaBJIEHUSIM TMOJATOTOBKU, CpeaHeMy oOmemMy oOpa3oBaHuio cocTaBiser 7 057 uyenoBek.
E>xeronnblii Beinyck coctasisiet 6osee 1 100 criennanucTos.

B yHuBepcutTeTe nelcTByeT JABa JAMCCEPTALlMOHHBIX COBETAa IO 3allMTe JUcCepTaluuid
Ha COUCKaHME YYEHOU CTEIIEHU JJOKTOpa M KaH1/1aTa HayK 10 TEXHUYECKUM M DKOHOMUYECKUM HayKaM.

E>xeronHo yHUBEPCUTET MPOBOIUT HAYYHO-NIPAKTUUYECKHE KOH(PEPEHIUU Pa3IUYHOTO
ypoBHsi: Bcepoccuiickyto HayuyHO-TIpakTH4YecKyto KoHpepeHmoo «CepBuc 6e3omnacHocTH B Poccun:
OTBIT, MPOOJIEMbl U MEpPCHEKTUBB», MEXAYHAPOJHYIO HAyYHO-NPAKTHUUYECKYI0 KOH(EPEHIUIO
«IloaroroBka KajgpoB B cHUCTEME NPEAYNPEXKACHUS U JUKBUJIALUHU IOCIEACTBUN YpE3BhIYANHBIX
cutyanuit». CoBMectHo ¢ CeBepo-3anagubiM otaeneHuemM Hayunoro Cosera PAH mno ropenwuto
u B3pbIBY, Pocculickoii akanemueil pakeTHblx M aptuiuiepuiickux Hayk (PAPAH), bantuiickum
rocyapcTBeHHbIM TexHu4eckuM yHuBepcutetoM «BOEHMEX» um. [[.®. YcrunoBa u Poccuiickoit
ceknueld MeXayHapoIHOTO HWHCTUTYyTa TOpEHUs Ha 0a3e yHHMBEpPCHTETa IPOBOAUTCS
MexayHapoaHass HaydHO-TipakTHdeckass KoHpepenims «KomrmekcHas 6e30macHOCTh U (u3nuecKast
3amuTay. Takke YHUBEPCUTET NPUHHUMAET AaKTHMBHOE Yy4yacTHE€ B OpraHU3allUd U IPOBEJIECHUU
Bceepoccuiickoro ¢popyma MUC Poccun u 001iecTBeHHBIX opranu3anuii «O011ecTBo 3a 0€301MacHOCTh.

YHUBEPCUTET €KEr0JHO NPUHUMAET y4acTHE B BbICTaBKax, opraHuzoBaHHbIx MUC Poccun
U JIpYTMMH BEIOMCTBAMHU W OpraHU3alUsMU. TpagullMOHHO OOJBIIMM HHTEPECOM IOJIb3YeTCs
BBICTAaBOYHAsI HKCIIO3ULMS YHHMBEpCUTETa Ha MexXIyHapoJHOM CaJOHE CpEACTB OOecreueHus
6e3onacHoctu «KomruiekcHasi 6e30macHoCThY, [letepOyprckoM MeXIyHapOJHOM 3KOHOMHUYECKOM
dbopyme, MexnyHapoaHOM GhopyMe «APKTHKA: HACTOSIICE U OYTyIIEe».

MexnayHaponHas JeATEIbHOCTh By3a HAIpPaBJI€HAa HAa BCECTOPOHHIOK HHTErPALIMIO
YHUBEPCUTETA B MEXAYHapoJHOE 0O0pa30BaTeIbHOE NPOCTpaHCTBO. Ha cerogHsmHuii MOMEHT
YHHUBEPCUTET UMeeT 18 AeCTBYIOUX COTNIAICHUH O COTPYIHUYECTBE C 3apyOCKHBIMU yUEeOHBIMU
3aBE/ICHUSMU U OPTraHU3alMSIMM, CPEIU KOTOPBIX LIEHTPBI MOJATOTOBKM IOXKAPHBIX M criacaTelsien
I'epmanun, KHP, ®pannuu, OunissHany.

B yHuBepcurere 00y4arOTCSI HHOCTpaHHBIE KypCaHThl M3 4HCIa COTPYIHUKOB
l'ocynapctBennoit npotuBomnoxkapHoi cinyk0s1 MUC Keipreizckoit Pecniyonuku u Komwutera
nmo upesBbyaiiHbiM cutyanusaM MBJl PecnyOnuku Kazaxcran B mpenenax KBOT Ha OCHOBAHHH
MEKIIPABUTEIbCTBEHHBIX COTJIALIEHUN U nocTtaHoBiieHus [IpaBurenscTBa Poccuiickon @enepanun
ot 7 nekabps 1996 r. Ne 1448 «O moaroToBke JuIl O(QUIIEPCKOTO COCTaBa M CICIHAIUCTOB JJIs
MPaBOOXPAHUTENBHBIX OpPraHOB M TAaMOXEHHBIX CIYyKO0 TrocymapctB — ydactHukoB CHI
B 00pa3oBaTeNbHBIX YUYPEXKACHUSX BBICIIErO IpodeccuoHanbHOro oOpa3oBaHus Poccuiickoit
@enepanun». B Hacrosiiee Bpemss B yHuUBepcuTere mnpoxoasr oOyudeHue 30 COTpYAHHUKOB
KomuTtera no upespbruaiinbiM curyanusm MBI Pecniyonuku Kazaxcran u 15 corpyanukos MUC
Keipreizckoit PecriyOnuku.

B cooTBeTcTBUU C IBYCTOPOHHUMU COTJIALIEHUSIMU Y HUBEPCUTET OCYILIECTBISIET 00ydYeHHe
M0 MpOorpaMMaM TOBBIIICHHS KBaTH(PHUKAIMU. PeryiaspHo mpoxoasT oOyueHue B YHUBEPCHTETE
cnenuanuctel Poccuiicko-CepOCKOro TYMaHMTApHOTO II€HTpa, POCCHICKO-apMSHCKOTO II€HTpa
TYMaHUTapHOTO pearupoBaHus, MexayHapOJHON OpraHu3aluu rpaxaaHckoi oboponsl (MOI'O),
MunucrtepctBa Hedptu Hcnamckoit PecnyOnuku Mpan, mnokapHO-cHacaTelbHBIX — CIYXKO
Ounnsauaun, Tynuca, Pecnyonuku Kopes u apyrux crpas.

[IpenogaBaTtenu, KypcaHTbl U CTYAEHTbl YHHBEPCUTETa UMEIOT BO3MOXHOCTH MPOXOAUTH
CT@)XUPOBKY 3a pyOexoM. 3a mocieiHee BpeMsi CTAXUPOBKH I TPOecCOPCKO-TIPENoaBaTeIbCKOro
cocraBa U 00ydaroluxcsl B yHUBEpcUTeTe OblIM opranu3oBanbl B ['epmanun, Cepoun, Ounnsaauu,
[IBenuu.

B yHuBepcuTeTe MMEIOTCS BO3MOXHOCTH JUIsl MOBBILICHUS YPOBHS 3HAHUS AaHIVIMHCKOIO
s3bIka. OpraHn30BaHO OOYUYEHHUE T10 TPOTrpaMMe JOTIOIHUTEIBHOTO MPOGECCHOHATEHOIO 00pa30BaHMs
«[lepeBomunk B cdepe mpodeccnoHaTbHOM KOMMYHHMKAIIMU» CTYJIEHTOB, KypCaHTOB, aJbIOHKTOB
U COTPYJHHUKOB.
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KommbroTepHblii  mapk  yHuBepcuTera cocrtaBmsger ©Oonee 1200  emuHmm. s
nHpopManMoOHHOTO obecreueHuss 00pa30BaTEIBLHON JEATEIHPHOCTH (YHKIIMOHUPYET eIuHas
JOKaJbHast CeTh C JOCTYIIOM B OJJIGKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTENbHYIO Cpely
YHHUBEpPCUTETA, CIpaBOYHO-MpaBoByto cuctemy «Koucynprantllimtocy, cucremy «AHTHUILIATAAT?.
KommnbroTepHble KiIacchl MO3BOJIAIOT OOydarommmcs paboTaTh B ceTH VHTEpHET, C MOMOIIbIO
KOTOpOi1 0OecreuynBaeTcsi BBIXO/ Ha POCCUHCKHE U MEXIAYHAPOAHbIE HH(POPMAIIMOHHBIE CAUTHI, YTO
MO3BOJISICT 3HAYUTEIBHO PACHIMPUTH BO3MOKHOCTH Y4€OHOTO, y4eOHO-METOIUYECKOTr0 M Hay4HO-
METOJIMYECKOT0 Mpoliecca.

Hapacraromasi cio)XHOCTh M KOMILJIEKCHOCTb COBPEMEHHBIX 33J1a4 3aMETHO IIOBBIIIAIOT
TpeOoOBaHUSI K OpraHuzanuu oOpa3zoBaTesbHOrO mporecca. CerogHss yHUBEPCHUTET peaau3yer
IIPOrpaMMbl O0YUYEHUSI C IPUMEHEHUEM TEXHOJIOTHI TUCTAaHIIMOHHOTO O0YYEHMSI.

bubnuorexka yHUBEpCHTETa COOTBETCTBYET BCEM COBpPEMEHHBIM TpeOoBaHUsIM. DOHIbI
O6ubnuorekn yHuBepcuTeTa cocTaBisitoT Oosiee 350 700 3K3eMIUIIPOB JIUTEPATyphl IO BCEM
oTrpacisaM 3HaHUUA. OHM UMeT WHGOPMALMOHHOE oOOecreueHue U OOBEIUHEHBl B EIUHYIO
JIOKaJIbHYIO CeTh. Bce mporecchl aBTOMAaTU3MPOBAHBL. Y CTAaHOBJIEHAa OMONMMOTEYHast Mporpamma
«Upbuc». B 6ubiaroreke oCymiecTBISETCS AJIEKTPOHHAs KHUTOBBIAaua. JTO AT BO3MOXKHOCTH
B KpaT4alllIie CPOKH JIOBECTH KHUTY JI0 MOJIb30BATES.

YutanbHble 3aibl (0OmMA ¥ mpodeccopckuil) OMOJMOTEKH OCHAIICHBI KOMIIBIOTEpaMU
¢ BeixogoMm B HMutepuer, Wurtpaner, HI[YKC wu nokambnyio cers yHuBepcutera. CosznaHa
1 QYHKIIMOHUPYET ODJEKTpOHHas OuOIMOTEeKa, OHA MHTETPUPOBAHA C DJIEKTPOHHBIM KaTallOTOM.
B cetu Uutpaner pabGortaet Enunas BemomcTBeHHast siekTpoHHas OuOmmoreka MUYC Poccum,
o0benuusromas ouonuoreku cucreMsl MUC Poccun.

B Dnekrponnoit Oubnmorexke ommdpoBaHo 2/3 y4eOHOrO © HAydyHOTO (OHIIOB.
K onekrponHoil OuOnmoTeke moOAKIOYeHbI: JlalbHEBOCTOUHBIM (rumman u  OubiamoTeka
APKTHUYECKOTO  cracaTtelbHOro y4deOHO-HayyHOro meHTtpa «Berterpa»y. HWwmeercs moctyn
k IIpesunentckoii onbmuorexe um. b.H. Enpumna. 3akmrouensr goropopsl ¢ 9bC IPRbooks n 9bC
«JlaHp» Ha TOJIL30BAHHWE M MPOCMOTP Y4COHON WM HAYYHOW JIMTEPATYPHl B AJICKTPOHHOM BHJIC.
Nmeercs 8 000 Touek nocrymna.

B ¢onpgax Oubmmorexkn HacuutThiBaeTcsi Oojee 150 SK3eMIUIIPOB pEAKHMX H IICHHBIX
u3nanuii. bubnuoreka pacnonaraer OoraTbiM (DOHAOM TEPUOAMYECKUX H3TAHUMA, WX YHUCIO
cocraBisier 8 121 sk3emmusip. Ha 2019 r., B cooTrBeTcTBUM ¢ TpeOOBaHUSAMHU (eaepaibHOro
rOCyJIapCTBEHHOT'O 00pa30BaTENbHOTO CTaHAApTa, BhIMKUcaHO 80 HAMMEHOBAHMI JKYPHAIOB U Ta3er.
Bce mocrynaromue nepuoanyecKue H3AaHHSA PacHUChIBaOTCS OuOImMorpagoM B 3JIEKTPOHHBIX
KaTtajlorax M KapTorekax. M31aHus nepuoaudecKo medatv akTHUBHO HCIOJBb3YIOTCS YUTATENISIMHU
B yuyeOHOW U Hay4YHO-UCCIIEOBATEIbCKON nedrenbHocTH. Ha 6a3ze Oubnnoreku co3paHa
npodeccopckas 6ubnuoTeka u npodeccopckuit Kiryo Bysa.

[Tonmurpaduyeckuit IEHTp YHUBEPCUTETAa OCHAIIEH COBPEMEHHBIM THUIIOTPadCKUM
00OpyZOBaHUEM ISl TOJHOLBETHOM IeuaTH, MO3BOJSIONIMM 00eCreunBaTh HE TOJBKO 3aKas3bl
Ha MEeYaTHYIO0 NPOAYKIHMIO YHUBEPCUTETA, HO M €UHBIN IJIaH U3TOTOBJIEHUS N€YaTHON MPOJYKIIUU
MUC Poccuu. YHHBEpCHUTET HU3JaeT 8 HAyYHBIX JXYpPHAJIOB, MyOIHKYIOTCS MaTepUaibl psjia
MEXIYHApOAHBIX W BCEPOCCHICKUX HAYYHBIX MEPONPHUATHM, COOPHMKH HAyYHBIX TPYIOB
po¢eccopCcKo-TIPEeNnoAaBaTeIbckOro  cocTaBa  yHUBepcuTeTa.  M3gaHuss ~ yHUBepcUTETa
COOTBETCTBYIOT TpeOOBaHMSIM 3aKoHOJaTenbcTBAa Poccuiickoit denmepanuun ©  BKIIOYEHBI
B DJIEKTPOHHYIO 0a3y HayuHoli anekTpoHHON 6MOIMoTexku 1i1s onpenenenus Poccuiickoro nnaexca
HAyYHOTO IIUTHPOBAaHUS, a Takke UMEIT MexayHaponueii wuHaekc (ISSN). Haydno-
aHanuTudeckuil xypHan «[Ipobrmembl ympaBlieHHs pUCKaMU B TexHOocdepe» H IIEKTPOHHBIN
«Hayuno-ananutnueckuit xypHan «Bectnuk Cankrt-IlerepOyprckoro ynuBepcurera ['TIC MUC
Poccumn» BKIIIOUEHBI B YTBEPKICHHBIN perieHueM Beiciien arrectaiimoHHoN komuccnu «llepeyenp
PELEeH3UPYEMBIX HAYYHBIX KYPHAJIOB, B KOTOPBIX MYOJUKYIOTCSI OCHOBHBIE HAYYHBIE PE3YJIbTAThI
JUCCEPTAIMl Ha COMCKAaHUE YYEHOM CTENEeHW KaHJuJaTa HayK, Ha COMCKAaHHUE Y4YEHOH CTEeleHU
JOKTOpa HAYK».
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KypcanTsl yHuBepcHTeTa MPOXOIIT 00yueHHe Mo MporpaMme MepBOHAYAIBHOM MMOJrOTOBKU
criacaresien.

Ha 6asze Cankr-IletepOyprckoro yHuBepcuTeTa [ OCyIapCTBEHHON TPOTUBOMOXKAPHOM
cimyx061 MUC Poccun 1 urons 2013 r. otkpeiT KageTckuii moxapHo-criacaTeabHbIH KOPITYC.

Kagerckuii  moskapHO-criacaTelbHbIA ~ KOPIIYC  OCYIIECTBJISIET  IMOATOTOBKY  KaJeT
10 0011e00pa30BaTENbHBIM IIPOrpaMMaM CPEAHEro OOLIEro 00pa3oBaHMs C yUETOM JIONOIHUTEIbHBIX
o0pazoBarenbHbIX MporpaMM. OCHOBHBIE OCOOCHHOCTH JIESITEIFHOCTH KOPITyCa — HHTEIICKTYAIbHOE,
KyJIbTypHOE, (U3MYECKOe U JYXOBHO-HPAaBCTBEHHOE DPAa3BUTHE KaJeT, UX aJanTalus K >KU3HU
B OOIIECTBE, CO3/IaHME OCHOBBI JUIS TOJATOTOBKM HECOBEPIICHHOJETHHUX TPAXTaH K CIYKCHHUIO
OreuecTBy Ha TMOMNPHUIINE TOCYJApPCTBEHHOM Tpa)XJaHCKON, BOCHHOMW, MPaBOOXPAHUTEIHLHOM
Y MYHHIIHUIIATBHOM CITY>KOBI.

B yHuBepcurere Ooiblnoe BHUMaHHe yaensercs crnopry. Komanzapl, cocrosiuue
U3 NpenojaBaTelieil, KypCaHTOB U CIIyIIaTeNeH, — IOCTOSHHbBIE YYaCTHUKH PA3JIMYHbIX CIIOPTUBHBIX
TYpHHUPOB, MPOBOAMMBIX Kak B Poccun, Tak u 3a pyOexxom. Ciymiarenn U KypcaHThl YHUBEPCUTETA
SIBIITFOTCS WieHaMu cOopHBIX koman ] MUC Poccun 1o pa3nuvHbIM BUAaM CIIOPTA.

JlesaTenbHOCTh KOMaH/bl YHMBEpPCHTETa [0 HoXapHo-npukiaaHomy crnopry (IIIIC)
BKJIIOYAET B ce0sl yyacTue B uemnuoHarax Poccuu cpenu By30B (3UMHUM U JIETHUI), B 30HAJIBHBIX
COpPEBHOBaHMIX M yeMmnuoHare Poccuu, a Takke npoBeleHHe Oecell U KOHCYJIbTalMi, OKa3aHHe
[IPaKTUYECKON MOMOILIY IOHBIM IMOKapHBIM KaJeTaM M cliacaTesissM IpPU MPOBEACHUU TPEHUPOBOK
o T1I1C.

B yHuBepcutere co3pgaH crnopTUBHBIN Ki1yO «HeBckue JIbBbI», B COCTaB KOTOPOI'O BXOMST
KOMaHZbl 10 IOKapHO-NPUKJIAJHOMY W  aBapUHO-CIACATEIbHOMY  CIIOPTY, XOKKEIO,
amepukKaHckoMy ¢yTOoiy, Boneiibonry, 6ackerdory, CHIOBBIM eanHOOOpcTBaM M Ap. B cocrase
COOpHBIX KOMaHJl YHUBEPCUTETA — YEMITMOHBI U MPU3EPbl MUPOBBIX MEPBEHCTB U MEXTYHAPOIHBIX
TYPHUPOB.

KypcanTel ¥ ciaymarean HMMEIOT IPEKpacHble BO3MOYKHOCTH ISl IIOBBIIIEHHS CBOETO
KyJIbTYpHOTO YpPOBHS, Pa3BUTUS TBOPYECKHX CIIOCOOHOCTEH B CO3JaHHOM B YHHUBEPCHUTETE
WNHcTUTYyTE HPaBCTBEHHO-NIATPHOTHYECKOIO M 3CTETUYECKOrO pPa3BUTHA. TBOpPYECKHI KOJUIEKTHUB
YHUBEPCUTETA NIPUHUMAET aKTUBHOE yYacTHUE B BEJAOMCTBEHHBIX, TOPOJICKMX M YHHUBEPCHUTETCKUX
MEPOIPUATHSIX, HAIPABIECHHBIX HA JCTETHMYECKOE M MAaTPUOTHYECKOE BOCIUTAHHME MOJOIEKH,
a TaK)Ke 3aHMMAaeT MPHU30BbIE MECTa B KOHKYpCaX, IPOBOJAUMBIX Ha YPOBHE YHMBEpPCUTETA, TOpPOJa
u MUC Poccun. Ha xaxxoM Kypce opraHu3oBaHa paboTa 10 CO3JaHHI0O U Pa3BUTHIO TBOPUECKUX
OOBEIMHEHUN 10 pa3IMYHBIM HANpaBICHUSIM: CTYIUSl BOKaja, CTYAMsS TaHIEB, KIy0 BeCebIX
Y HaxXOM4MBBIX. /11 KypCaHTOB U CTYAECHTOB JIEHCTBYET CTYIUsI OPATOPCKOTO UCKYCCTBA, KOMaH/1a
TEXHUUYECKOI0 00ecreueHus, JyXOBOIl OpKeCTp.

Ha tepputopun yueOGHOro 3aBeieHus cosmaercss myseil ucropuu Cankr-llerepOyprckoro
yauBepcurera I'TIC MYC Poccun, B koTopoM oOydaromuecs U COTPYAHHUKH, a TaKKe TOCTH
YHUBEPCUTETa CMOTYT TMO3HAaKOMHUTBCS CO BCEMM 3TallaMM CTAHOBJICHMS Y4E€OHOIrO 3aBEJCHHS —
OT KYPCOB IOKapHbIX TEXHUKOB /10 YHUBEPCUTETA.

B Canxr-IlerepOyprckom yHuBepcutere ['oCyaapCTBEHHOM HPOTHBOMOXAPHOU CITYKObI
MUC Poccuu co3nanbl BCe YCIOBUS JJIS MMOATOTOBKH BHICOKOKBTM(PUITUPOBAHHBIX CIEIIUATHCTOB
Kak Juig ['ocynapcTBEeHHOM MPOTHBOIOKAPHOM Ci1yk0bl, Tak U B 1ienoM 1yt MUC Poccun.
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SUPERVISORY ACTIVITIES

ADVANTAGES AND DISADVANTAGES OF A RISK-BASED
APPROACH IN THE IMPLEMENTATION OF STATE FIRE
SUPERVISION

H.l. Zakir’yaev; O.S. Yuntsova.
Saint-Petersburg university of State fire service of EMERCOM of Russia

In the present work, the advantages and disadvantages of the risk-based approach
in the implementation of state fire supervision are examined. Attention is drawn to such aspects as:
the scientific validity of the approach to conducting scheduled inspections by state structures, the system
of classifying objects as risk categories, the principles of supervision, and the allocation of resources.

Keywords: risk-based approach, state fire control, advantages, disadvantages

The definition of a risk-based approach in accordance with federal law [1] is as follows:
the method of organization and implementation of state control (supervision), in which the choice
of intensity (form, duration, frequency) of measures to control and prevent violations of mandatory
fire safety requirements is determined by the classification of activities of a legal entity , individual
entrepreneur and (or) the objects of protection used by them in carrying out such activities
to a certain category Rhee risk or a certain level of risk. A fairly fair approach in relation to risk
groups that have a low chance of both a fire and a low value of individual risk.

The emergence of a risk-based approach occurred in the financial sector, where taking risks
into account and minimizing them using various methods is a common occurrence. Currently, this
approach finds its application in many areas, for example, in monitoring transport enterprises using
electronic devices, tax audits or an external audit of business security [2—4].

Considering a risk-based approach for various areas, the following principles of a risk-based
approach are distinguished [5]:

— pacmpeneiieHue pecypcoB,

—adequacy;

— flexibility;

— legality;

— openness.

According to the distribution of resources, it is understood that now the distribution
of resources is carried out taking into account risk at various facilities. Following the example
of the federal state fire supervision, this is the distribution of objects by risk category depending
on the severity criteria of the potential negative consequences of possible non-compliance with
mandatory requirements at the protection object. In proportion, there is a list of control measures for
different risk categories.

Flexibility allows evaluating risk according to various criteria, as well as transferring objects
from one risk category to another (for example, into a smaller category in the absence of fires
at the facility for 5 years). Legality refers to the fact that all actions of a controlling body are
concluded in the provisions of the law. Openness - all the criteria on the basis of which there
is a distribution of objects by risk categories are publicly available and each interested person can
receive the necessary information at any time.

Given the mandatory application of a risk-based approach in the case of the organization
of Federal Fire Inspection [6] after the introduction of amendments to the legislation [7].
it is necessary to consider in more detail in relation to the structure under consideration.
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The determination of the intensity of the control measures during the implementation of federal fire
inspection (hereinafter — the Federal Fire Inspection) is carried out on the basis of the criteria
specified in the Appendix to the Regulation on Federal Fire Inspection [8]. The criteria themselves
are indicated on the basis of the functional fire hazard of the facility to be protected, the number
of people staying at the facility, the height of the facility, the hazard class of hazardous production
facilities and the explosion and fire hazard category of buildings, structures and outdoor
installations [8]. This is one of the main advantages of the introduced approach in that it now
divides objects into risk categories depending on the severity criteria of potential negative
consequences of possible non-compliance with mandatory requirements at the protection object.
A system where almost any object was checked with the same intensity (with the exception
of objects included in Decree of the Government of the Russian Federation of November 23, 2009
Ne 944), regardless of the probability of a fire there and with what probability one or another
violation of fire safety requirements at the facility in question will lead to negative consequences.
The main differences between the two models of FFI organization according to the risk-based
approach and the previous model are presented in table. 1.

Table 1. Comparison of FFI organization models by risk-based approach and previous model

Previous approach (before the introduction

Risk-based approach of the risk-based approach [7])

Resource allocation based on risk category The distribution of resources at the facilities

is carried out evenly across all facilities
Proportionality of measures depending on risk At each facility, the scope of control activities
category (planned) is the same

Transfer of objects from one risk category to another
(to change the intensity of control measures)

There are also disadvantages to this risk-based approach. This is some simplification
of assigning objects to a particular risk category, without making calculations. Yes, in the Appendix
to the Regulation on Federal State Fire Inspection [8] there are conditions under which objects
of protection that are subject to assignment in accordance with established criteria for the severity
of potential negative consequences of possible non-compliance at the object of protection with
mandatory requirements for certain categories of high, significant, medium, moderate risk, should
be classified as significant, medium, moderate and low risk, respectively. Those. an object can fall
into the category of lower risk, but only one step. However, the situation when the risk
of consequences at the facility is less and the state of fire safety is at the level of the corresponding
lower risk category is not considered.

In the article of Knyazev and Savelyev [10], the risk-based approach is shown absolutely
from the negative side, due to the fact that there is a reduction in the cost of ensuring fire safety,
the transition of corruption to another level and the inability to objectively assess the individual fire
risk at the objects of protection without taking into account violations of requirements fire safety.
Also, in the work of Abduragimov [11], to which the authors refer [10], it is said about
the insolvency of the Calculation Methods used in determining the individual fire risk, which in turn
can form the basis for classifying protection objects as a particular risk category.

For clarity, we summarize the data on the advantages and disadvantages in table. 2
for comparison with the previous FFI organization model.

Based on the foregoing, the following advantages and disadvantages are distinguished.
Advantages of a risk-based approach — scientific justification of the intensity of inspections
at various facilities.
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Table 2. Advantages and disadvantages of FFI organization models
for a risk-based approach and for the previous model

Risk-based approach Previous appr_oach (before the introduction
of the risk-based approach [7])

FFI resources are allocated taking into
account the risk category
Proportionality of measures depending
on risk category (planned)

Advantages Transfer of objects from one risk category The facility’s funds are used to increase

Y to another (to change the intensity the fire safety of the facility
of control measures)
The introduction of scientific justification
when classifying an object as a risk
category
Non-complete methods for calculating FFI resources are distributed at facilities
risk at facilities [11] evenly across all facilities
Decrease in funds aimed at ensuring fire
Disadvantages | safety [10] At each facility, the scope of control activities

The facility’s funds are used to carry out is the same (excluding the functions
calculations to determine the risk at the of the facility, its parameters)
facility [10]

Disadvantages:

— the modern risk-based approach system does not take into account the calculated value
of the fire risk at the facility, which makes it less objective to classify an object as a risk group
(category);

— there is no approved methodology for assessing the severity of the consequences
of violation of fire safety requirements, which also makes it less objective to classify an object
as a risk group (category).
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INNOVATIVE METHODS FOR EVALUATING AND
MONITORING COMPLIANCE WITH FIRE SAFETY
REQUIREMENTS IN LOCALITIES

O.V. Vojtenok.

Military Institute (engineering and technical) Military Academy of material and
technical support named after General of the army A.V. Khrulev of the Ministry
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O.S. Yuntsova.
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The issues of ensuring and monitoring compliance with fire safety requirements of localities
bordering forests through the use of unmanned aerial vehicles are considered. The use of unmanned aerial
vehicles makes it possible to monitor compliance with fire safety requirements, in particular, to determine
the absence of clearing the territory bordering the forest of vegetation, the presence of mineralized bands,
and the availability and possibility of access to fire reservoirs.

Keywords: fire safety, locality, inspection, state fire supervision, unmanned aerial vehicle

In the Russian Federation, a huge number of settlements that directly border forests.
The presence of this neighborhood is not only a positive moment in terms of ecology, but also,
under certain circumstances, the moment at which a threat to the village is created. One such
circumstance is a forest fire or grass fall.

Almost every year, forest fires lead to tragedies.

Large-scale forest fires occurred in Siberia in the summer of 2019. Major fires were
recorded in the Krasnoyarsk Territory, Irkutsk Region, Buryatia and Yakutia. These fires were
the largest in the last 20 years. By the end of summer, the area of fires amounted to more than
5 million hectares.

It is worth noting the 2010 season. The summer of 2010 is marked by abnormal heat. This
is the hottest summer in the 130-year history of meteorological observations. In almost all regions
of the Russian Federation, air temperature was approaching a 40-degree mark. Due to the extreme
heat, the ecological situation worsened, peat and forest fires intensified — a total of 34,8 thousand
outbreaks of natural fires with a total area of about 2 million hectares, including more than 1
thousand peat, were recorded [1].

On April 28, 2017, forest fires caused the burning of about 100 houses in three settlements
in the Irkutsk region. (completely burned down the village of Bubnovka of the Kirensky district)
and two villages in Buryatia. May 24, 2017 in the Krasnoyarsk Territory due to the fall of grass,
more than 80 houses and buildings in several settlements caught fire.The issues of ensuring fire
safety of settlements are given great attention. However, it is not always those officials who are
responsible for ensuring fire safety within the community who understand how to do this. A large
role in the formation of a safety culture is played by the territorial divisions of the Fire Inspection
of EMERCOM of Russia. In recent years, prevention programs have been developed in each
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constituent entity of the Russian Federation aimed at maximizing the coverage of all participants
in the fire prevention system.

Fig. 1. Fire in the village as a result of the spread of a forest fire

An important role is also played by the implementation of control and supervisory measures
in relation to local self-government bodies that implement primary measures in the field of fire
safety and ensure the implementation and implementation of fire safety requirements for
the territories of settlements.The problem of fire safety remains in small villages that are part
of rural settlements, but are located at a distance from the central settlement of a rural
settlement.The trend of recent years is that the boundaries of these villages and forests over the past
10-15 years have become blurred. Most of the fields previously used in agriculture simply began
to overgrow with shrubs and trees. Over 10 years, a real forest has appeared in some places, which
approaches directly to the village.

Fig. 2. Public Cadastral Map of the GLF (State Forest Fund)

As an example, consider one of the settlements located in the Tver region. In Figure 2,
we see that plot 14, 19 on the map is not displayed as a forest. Below is the actual situation in this
area.
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Fig. 3. Actual overgrowing of the territory

As can be seen in Figure 3, the forest begins to approach the village almost close to it, plot
607, which separates the settlement from the forest, is also gradually overgrowing, now there
is a bush with grass that does not mow and is not taken out. In the event of a forest fire, this site
cannot become an obstacle to the spread of flame to buildings.

The threat of the occurrence and spread of fires appears in mid-April, when snow
completely melts and last year's grass is dried under the spring sun.

Preparation for the fire hazard season must begin in advance — at least 1-2 months before
it begins. Often, fire safety issues are not given due attention in small towns. The reasons can
be different: from a misunderstanding of the formation and construction of a fire safety system,
to, banal, lack of funding for the implementation of fire safety measures.

In any case, before you start implementing the necessary measures, you need to evaluate
the current state of fire safety in the village.

To examine the territory, it is advisable to use UAVs (Unmanned Aerial Vehicle). When
choosing a device, you must be guided by the following requirements. Flight duration — at least
25 minutes, flight range — at least 2 km, altitude — up to 500 m. Also, the device must be compact
during transportation, control using FPV technology (broadcast online), provide the ability
to charge in the field, have a good camera (minimum 2.7 K) and a three-axis gimbal for image
stabilization. The most suitable and meeting all requirements at the moment is DJI MAVIC PRO.

Fig. 4. General view of the UAV and three-axis suspension

67



With the help of this unit, a photo and filming of a small village was made. The video was
shot in the month of February.

Fig. 5. View of the village

Before the survey, an analysis of the possible threats of the occurrence and development
of fires in this village was carried out. The analysis is based on the available cartographic
information. Also, for analysis, the Passport of a settlement subject to the threat of forest fires can
be used (paragraph 80 (1) of the Fire Prevention Rules in the Russian Federation (hereinafter FPR
390) [2]).
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Fig.6. Analysis of the presence of threats of fire spread to the village

In accordance with FPR 390 [2], paragraph 72 (3), the area adjacent to the forest must
be cleared in a strip not less than 10 meters wide from the forest, or the forest should be separated
by a mineralized fire strip not less than 0,5-meter-wide or another fire barrier.
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Fig. 7. Analysis of the territory for the need to clean vegetation or the construction
of a mineralized strip

When analyzing the information obtained through UAVs (Fig. 7), we can conclude that
the territory bordering the forest is not cleared, the mineralized strip is absent.

In accordance with paragraph 80 of FPR 390 [2], water bodies that will be used
for firefighting must have porches with pitches with hard surface not less than 12x12 meters in size
for installing fire engines and taking water at any time of the year.

Fig. 8. Assessment of water supply of a settlement

As part of the survey of the settlement, even in winter it is possible to assess the state
of water sources (Fig. 8). In the studied settlement there are 2 reservoirs, however, a full road has
not been laid to any of them. Entrance of fire equipment is possible over rough terrain. Also,
platforms (piers) are not organized.

The article provides examples of the use of UAVs during the survey of the village. Survey
data can be carried out not only by the inspectorate, but also directly by the interested persons
(administration) of the settlement. The materials of these surveys can be considered at meetings
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of emergency and fire safety commissions and can be used to prepare passports of settlements
bordering forests. Through the use of UAVS, it is possible to assess the current status of a number
of fire safety requirements. Also, UAVs can be used to assess fire distances between buildings.
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FIRE SAFETY IN TRANSPORT INFRASTRUCTURE

NATURAL CONVECTION IN TRANSPORTED PETROLEUM
PRODUCTS UNDER FIRE
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It has been found that the bulk of liquid petroleum products in a cylindrical transport tank can
be considered an isothermal core. Conditions for crossing the boundary of turbulent and laminar movement
of the close boundary layer of highly viscous liquids in the volume of the transport tank have been
formulated. Results of application of obtained criterion dependencies are presented, which are consistent
with existing experimental data and reflect processes of heat and mass transfer under laminar and turbulent
mode of oil products movement in boundary layer.

Keywords: transport tank, convective heat and mass transfer, natural convection, boundary layer,
laminar regime, turbulent regime, criterion equation, characteristic linear dimension determining temperature

Transportation of oil products by rail and road, which are highly viscous liquids, is usually
carried out in special containers, which are usually in the form of a horizontal cylinder. In the event
of a fire, its thermal radiation, as well as the direct effect of combustion products, can cause
an increase in the vapor pressure of petroleum products, and will affect the strength characteristics
of the material used to make the walls of the transport tank. The calculation of the parameters
of the technological scheme that ensure the safe transportation of liquid hydrocarbons is based
on the study of heat transfer processes between the liquid and the enclosing surfaces of transport
tanks.

The heat exchange process during natural convection in a horizontally located cylindrical
tank was studied in a number of interesting works in the context of solving safety problems [1-4].
So, in [1], the results of theoretical and experimental studies of the process in heat transfer
in a horizontally oriented cylinder are presented, which were obtained using approximate methods
based on the Karman — Polgauzen integral dependences as applied to a liquid boundary layer.
The authors of [1] used the analytical method and numerical integration for the laminar boundary
layer over the entire surface of the cylinder with turbulent fluid motion for insignificant axial
coordinates. The numerical characteristics of the natural convection process were obtained for
the values of the Prandtl number in a fairly wide range of Pr =1-20, however, the differences
in the results of applying theoretical and numerical methods reach 3040 %, while the experimental
results showed values of the convective heat transfer coefficient less than those calculated
by the calculation method.

In [2], the results of an experimental solution of the inverse problem are presented, when
the source of laminar fluid motion in a cylindrical tank is an internal heat source, and a calculated
dependence is obtained for a relatively narrow temperature range.

The work [3] is devoted to comparing the results of numerical and experimental methods for
studying the heat transfer process in horizontal annular channels for Rayleigh numbers in the range
Ra=10%-10°, provided that the inner cylinder is warmer.

Nevertheless, the experimental laws presented in numerous works describing natural
convection near a cylindrical surface cannot be fully used to predict the effects of the thermal effect
of a fire on a transport tank with oil products. This is due to two circumstances.

Firstly, the temperature range in which the studies were carried out does not fully
correspond to the conditions of the fire.
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Secondly, the analytical dependences that the authors obtained [1-3] are based
on the analogy of heat exchange processes between a liquid and an external one, i.e. the curved
surface of a horizontal cylinder, which does not correspond to the physics of the processes
occurring inside the cylinder when the surface has a concave configuration. In this case,
in the upper part of the cylinder due to heating of the liquid and the shape of the heat exchange
surface, the structure of the boundary layer becomes insufficiently stable with subsequent
separation. These processes are also affected by the presence of a positive pressure gradient that
arises along the boundary layer of the liquid.

The hydrodynamic picture of the boundary layer near a concave cylindrical surface
is described in [4]. Visual observations give reason to believe that the process of natural convection
near the upper region of the concave cylindrical surface has a vortex character. Since the boundary
layer is stably laminar near the lower region of the concave cylindrical surface, the intensity
of natural convection is lower compared to the upper one. This is due to the significant influence
of thermogravitational forces and vertical stratification on the nature of the heat and mass transfer
mechanism in the cross section of a cylindrical transport capacity. If the stratification in the upper
region of the concave surface becomes unstable, the intensity of the turbulent component
of the momentum transfer and heat and mass transfer process increases, and with increasing
stability, the pulse attenuation occurs while the heat and mass transfer intensity decreases. In this
case, upon the occurrence of stable stratification near the lower region of the concave cylindrical
surface, the fraction of turbulent heat and mass transfer becomes comparable with the molecular
component. In this case, the so-called so-called sublayer is observed. «Swelling», accompanied
by an increase in its thickness and the spread of the influence of the viscous and heat-conducting
properties of the liquid. The turbulent component of the heat and mass transfer process upon
the occurrence of such conditions decreases more intensively in comparison with the momentum
transfer process. As the stratification stability increases, almost complete laminarization
of the turbulent near-wall flow occurs, accompanied by a significant heterogeneity
in the distribution of turbulence parameters on the perimeter of the concave surface. In the lower
region of the cross section of the cylindrical tank, the turbulent components in the changes
in temperature and convective flow velocity monotonically fall from the inner surface to its axis.
This suggests that no new turbulences are generated in the boundary layer, but that the diffusion-
transported perturbations decay. The difference in pulsation amplitudes in the upper and lower
regions is very significant, while the pulsation amplitudes near the upper region are much larger
than near the lateral. For the lower region, the process of laminarization of the bottom current
is observed, while the intensity of the heat and mass transfer process, depending on the value
of the angular coordinate, can vary by 3—4 times.

Therefore, when calculating the parameters of the technological scheme that ensure the safe
transportation of liquid hydrocarbons, it is necessary to take into account the mutual orientation
of the transport tank and the radiating surface of the fire plume. With the thermal effect of the fire
and the full filling of the transport capacity with oil products in the range of the upper region 0-mu/2,
one can observe the turbulent regime of convective flows moving that form the boundary layer.
In this case, separation of individual vortex clusters of the boundary layer is possible, accompanied
by the transfer of liquid petroleum products to the main body. In the range of the angular coordinate
¢ =30-40 ° near the heat-transfer surface, a thin laminar boundary sublayer is formed with
an increasing thickness as the angular coordinate grows.

As the value of the Rayleigh number Ra increases, the turbulent flow also covers the lower
region of the inner surface of the transport tank up to the value of the angular coordinate ¢ = 120-130 °.
Below these values, subject to the condition’s Ra <Ra, the boundary layer remains laminar and
retains its stability. This hydrodynamic structure of the boundary layer is due to the mutual
orientation of the gravitational field and the heat transfer surface, as well as the direction
of the temperature gradient in the boundary layer. As the transported petroleum products are heated,
the temperature field in the vertical plane maintains its uniformity with increasing changes
in the bottom layer, the thickness of which depends on the direction of the heat flux incident from
the fire. When the heat balance occurs between the heat received from the fire and heat losses from
72



the outer surface of the transport tank to the surrounding air, the temperature of the oil products
remains constant. Therefore, excluding the mass of the boundary layer, most of the mass
of the transported liquid is an isothermal core. The authors of [2] proposed a criterion equation that
takes into account the temperature factor for the case of local heat and mass transfer inside
a cylindrical container located horizontally.

0,17

Nu, .. =C-Ray . - Tacd

C

, 1)

where C=f(Pr, H/d, ¢) — empirical constant; Pr — Prandtl number of oil for medium temperature;
H/d — the ratio of the height of the liquid level in the tank H to its diameter d; u,. — dynamic
viscosity coefficient at liquid temperature t,.; u. — dynamic viscosity coefficient at the temperature
of the inner surface of the wall of the transport tank t..

In [4], the results of a full-scale experiment on heating an external source of a sufficiently
wide range of oil products in a horizontally located cylindrical tank for various values of the angular
coordinate are presented ¢.
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Fig. 1. Results of a full-scale experiment on heating oil products in a horizontal cylindrical tank

Using the MatchCad mathematical package based on the experimental data shown in Fig. 1,
allowed us to clarify the dependence of the empirical coefficient C on the values of the angular
coordinate ¢. In this case, the criterion equation (1) takes the form:

0,17
Nud,.wc = (0’26 - 0’091 ¢0'88). Ragwc ’ (ﬁj ! (2)
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The presented criterion equation is valid for the case of a turbulent structure of the boundary
layer, for which the values of the Rayleigh number exceeding certain critical values are
characteristic, Rag ,.>Ra,, where

H
Ra,, = [8,58— 4,71- F) 108 exp[7,545- [(p — %ﬂ . 3)

Dependence (3) makes it possible to determine the critical value of the angular coordinate
at which the transition of the turbulent regime to the laminar one occurs in the process of convective
fluid flow moving along a horizontal cylindrical tank.

73



Ra
9., ==+0,133-In G |-244, @
2 858-471

An analysis of the data of the heat and mass transfer experiment in the case of a laminar
boundary layer, when the angular coordinate ¢ exceeds the critical value ¢, suggests that
the value of the empirical coefficient C depends on the liquid level in the cylindrical tank H
and the angular coordinate ¢. The weight coefficient n of the Rayleigh number Ra in the criteria
equation (1) was also set equal to 0,25.

Nugo (/i) Ra™y,
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Fig.. 2. The parameters of the process of local heat and mass transfer for the liquid level
in the diapason 0,6<H/d<1

A generalization of the experimental data presented in [4] on the process of natural
convection in a cylindrical tank as applied to the laminar regime made it possible to form
the following dependence:

2,7 0,17
Nud,%=(0,7—0,052-%) 1—0,271-@—@ -Rag;fj-(“—mJ 5

C

The value of the average value of the heat transfer coefficient in this case is determined
taking into account the average integral indicators of the heat flux of the fire and the temperature
of the transported oil products throughout the inner cylindrical surface of the transport tank.

When using equation (5), the thermophysical properties of oil products are taken
for the average integral temperature, and the internal diameter of the transport tank is taken
as a characteristic linear size. Given the requirements for the stability of vehicles, which suggest
that when transporting petroleum products, their surface height is usually close to full,
i.e. the condition H/d> 0,6 is met, the results of applying equation (5) are in complete agreement
with the experimental data presented in [4].
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Fig. 3. The results of using equation (5) in comparison with experimental data

Thus, during the study of the heat and mass transfer during natural convection
in a horizontally located cylindrical transport tank exposed to fire, it was found:

— the main volume of liquid petroleum products in a cylindrical transport tank can
be considered an isothermal core, and the process of temperature change under the influence
of a fire proceeds in the boundary layer adjacent to the inner surface of the tank walls;

— the intensity of the heat and mass transfer process in the transport tank is significantly
affected by the level of its filling with oil products;

— the study of the hydrodynamic picture of the flow of highly viscous liquids, which are
petroleum products, made it possible to determine the boundaries of their turbulent and laminar
movement, which depend on the filling level of the transport tank;

— the results of applying the obtained criterion dependences (2-5) are in good agreement
with the existing experimental data and adequately reflect the processes of heat and mass transfer
in the laminar and turbulent regimes of the movement of oil products in the boundary layer adjacent
to the inner surface of the walls of the transport tank in case of fire factors.
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PROBLEMS AND PROSPECTS
OF FIRES PREVENTION AND SUPPRESSION

GENERAL PRINCIPLES AND APPROACHES TO THE SELECTION
AND APPLICATION SMOKE FIRE DETECTORS FOR
PROTECTION OBJECTS

D.l. Pavlov; S.A. Borozdin; G.A. Gittcovich.
Saint-Petersburg university of State fire service of EMERCOM of Russia

In fire alarm systems, as the peripheral devices, the most common are smoke optic point smoke
detectors, which use the principle of «scattered light» based on the properties of smoke particles to reflect,
reemit, and refract optical radiation. The purpose of this review is an attempt to formulate general principles
and approaches that should be followed, choosing the detectors for the most optimal solution to a particular
task at the facility to be protected.

Keywords: fire smoke point optical-electronic detector; sensitivity; smoke alarm; noise immunity

Smoke detectors are the most common peripheral elements of fire alarm systems.
Overwhelming majority of cases, the control of the appearance of smoke in a protected room
ensures the detection of a fire source at a very early stage, which contributes to the multiple
reduction of damage from a fire and, accordingly, makes the use of fire automatics really effective.
At present, a very wide range of smoke detectors is available on the domestic market, and
sometimes it is not only not only the customers of the work, but also specialists involved
in the design and installation of fire alarm systems that make the choice in favor of a particular type.

The purpose of this review is not to consider the features of the device and the use of various
detectors, but to try to formulate general principles and approaches that should be followed,
choosing the detectors for the most optimal solution to a particular task at the protection object.

According to the principle of smoke detection, detectors can be divided into two main
groups: optical and ionization. Sometimes gas detectors are also considered as one of the types
of smoke, but this approach is not justified, since smoke in its properties is more consistent with
aerosols and is completely incomparable with gases. In this review, the problems of choosing gas
detectors will not be considered.

Smoke is not just dirty air, it is not homogeneous, it is an incredible swirl of gases and
particles of different sizes, densities, compositions, concentrations, compounds and even colors,
depending on what burns. The smoke created by burning patties (or hamburgers) has a different set
of characteristics than, say, a burning or smoldering blanket. The characteristics of the smoke
depend on the composition of the combustible material, the combustion mode (smoldering
or burning with an open flame), and the degree of mixing with ambient air (dilution).

It is believed that wood and cotton form “light” smoke when burned, while polyurethane
foam and PVC products are “dark”, and smoke detectors themselves, using different detection
principles, react differently to smoke of different colors. Can modern smoke detectors have uniform
sensitivity to smoke of different colors and at the same time exclude the reaction to dust, fumes and
aerosols? [1].
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lonization detectors

The principle of operation of ionization detectors is based on the property of changing
(decreasing) the ionic conductivity of air when smoke appears (ions are air molecules whose charge
differs from neutral). Natural air ionization is very low and extremely unstable, therefore,
in the detection zone of the detector using an ionizing radiation source artificially creates many
times higher than the background ionization value.

Smoke particles falling into the detection zone reduce the conductivity of the medium due
to the effect on the mean free path of particles of ionizing radiation, increasing the activity
of the process of recombination (charge neutralization) of ions and other processes. The decrease
in ionic conductivity is primarily determined by the concentration of smoke particles, to some
extent by their size and is practically independent of their optical properties. It is this factor that
creates certain advantages for ionization detectors in application. Their sensitivity does not depend
on the color of the fumes, i.e. they are equally good at detecting both «light» and «dark» smoke,
while they also have some sensitivity to the so-called «invisible» smoke. Therefore, their use
is most effective for protecting cable communications, where they are able to detect possible fire
sources even at the stage of thermal decomposition of combustible materials, before transition
to flame burning.

However, the principle of smoke detection used in ionization detectors determines their
significant disadvantages, namely: low resistance to high air flow rates and high dependence
on external climatic factors, especially high humidity. At high air velocities, a significant part
of the ionized molecules can be moved outside the detection zone, which is equivalent to a decrease
in conductivity, and can lead to false alarms of the detector. High humidity reduces the resistance
of insulators, the requirements for which in ionization detectors are very high, since the operating
values of ionization currents are very small and are at the level of nanoamps. Depending
on the detector design, increased humidity can lead to false alarms or loss of sensitivity.

Concluding the consideration of ionization detectors, it is worth noting that this type
of detector is practically not represented on the domestic market. This is due to the fact that for all
the seemingly obvious non-alternative ionization detectors for solving the problems of detecting
«dark» smoke, their production, handling, maintenance and disposal require special approaches and
additional costs due to the presence of ionizing radiation sources in them. In addition, in Russia, due
to certain circumstances, they are still very cautious about any products related to radioactive
materials and technologies.

Optical detectors

Optical detectors according to the principle of action are divided into those operating
on «transmitted light» and operating on «diffused light». The principle of operation in transmitted
light is based on the property of smoke to attenuate the power of a transmitted optical beam due
to absorption and scattering. This principle is applied in linear detectors in which the optical beam
path length is significant and the effect of smoke particles leads to a noticeable attenuation
of its power.

In point detectors, where the detection zone is very limited in size, the application
of the principle of «transmitted light» is fraught with serious technical problems due to the need
to record ultra-small changes in the power of the optical beam. Therefore, point detectors use
the principle of «scattered light» operation, based on the properties of smoke particles to reflect,
reemit, and refract optical radiation. In such detectors, an increase in the scattered component
of the optical beam, which initially passes by and does not fall on the sensitive element, serves
as a sign of smoke.

To ensure noise immunity of detectors from the effects of the visible spectrum of optical
radiation, they usually use optoelectronic elements operating in the infrared wavelength range.
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Linear Optical Detectors

Line detectors are designed to protect rooms with a large area, a large length or a large
height. Line detectors are divided into one and two-position. In single-position detectors,
the receiver and transmitter are combined in one device and in order for the optical beam formed
by the transmitter to reach the receiver, it must double the controlled distance (round-trip).
Reflector-reflector is used to return the optical beam in single-position detectors. In two-position
detectors, the receiver and transmitter are made as two separate devices and must be located
opposite each other along the perimeter of the protected room.

The advantage of on-off detectors is a slightly easier adjustment process, since the reflector-
reflector is designed so that the optical beam is reflected with uniform scattering at a certain angle
(5-10) ° and, as a rule, it is not necessary to select its position. In addition, on-0ff detectors simply
solve the issues of synchronizing the operation of the transmitter and receiver, since they are
structurally designed as a single device.

It should be noted that at present, two-position detectors have appeared on the market, which
provide for a mode of operation with the so-called «forced» synchronization via a specially
allocated communication line between the receiver and transmitter. The presence of such a mode
of operation not only increases the noise immunity of the detector many times, but also removes
the requirements for ensuring the minimum necessary distances between the optical beams
of adjacent detectors, whereas for detectors with synchronization of operation only «along
the beamy, compliance with these requirements is sometimes a serious limitation in application.

The obvious advantage of on-off detectors is that for transmitters with the same radiated
power and one on-off detectors for the same monitored distance, the receiver achievable power
for the on-off detector will be several times greater (the distance covered by the optical beam is half
as much and there is no loss of dissipation when reflected from a reflector-reflector). Therefore,
for large distances, two-position detectors are preferable.

An important condition for the use of a linear detector is its correct installation on the site,
which includes the following operations — installation, orientation, alignment and stabilization
of the detector. These are quite lengthy and time-consuming operations and, according
to the technical documentation for some detectors, the process of setting them up can take several
weeks.

So what features of specific types of linear detectors should you pay attention to when
choosing?

Firstly, the convenience of adjustment — so that it requires a minimum of additional
debugging tools (it’s not easy to place all this at a height) and a maximum of automation
(for example, the presence of automatic gain adjustment).

Secondly, the presence of additional functions - such as compensation of sensitivity when
dusting lenses, the ability to set multiple sensitivity thresholds, the ability to use both in two and
four-wire loops, etc.

Thirdly, on the size of the focusing lenses - the larger they are, the better, as this reduces
the influence of insects or other foreign objects falling on their surface. Especially effective
in combating the influence of insects is the separation of the focusing of the beam into two or more
lenses. Equally important is the availability of reliable protection of the optical system from
the penetration of insects inside it.

Fourth, for the availability of accessories that facilitate the installation, commissioning and
operation of detectors (for example, optical test attenuators, remote indicating devices and remote
control, etc.).

It is necessary to pay special attention to the possibility of installing several different values
of the sensitivity threshold, since the protected premises can vary in length by an order
of magnitude (for example, from 8 to 100 m or from 10 to 150 m). And with only one possible
value of the sensitivity threshold, the detector can fire, depending on the controlled distance, both
at very low smoke concentrations (when the distance is large) and at unacceptably high
concentrations (when the distance is small).
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In conclusion, when considering linear detectors, it is worth noting that the choice in their
favor compared to point detectors can be not only because of the lack of alternative (for example,
when the room heights are more than 12 m) and profitability (when the total cost of the linear ones
is less than the total cost to protect the same room point costs), but also for reasons of ease
of maintenance (when access to the walls around the perimeter is much more convenient than
access to the ceiling throughout the room).

Point Optical Detectors

As already mentioned above, in point optical detectors for the detection of smoke,
the principle of operation with «diffused light» is used. It should be noted that attempts to develop
point detectors operating in the «passing light» have been made repeatedly, and even now this idea
in various interpretations periodically reminds itself. But the existing very serious technical
problems of reliable fixation of very small relative power losses of the «passing» optical beam
caused by smoke influence impede the creation of products that are competitive with traditional
point detectors in terms of their tactical, technical and cost parameters.

The mentioned technical difficulties are compounded many times by the fact that
the detectors must ensure stability under very severe conditions exposed to various climatic factors
(heat, cold, humidity) and various disturbances (background illumination, electromagnetic fields,
change in supply voltage, etc.). The impact of these factors can cause several orders of magnitude
more powerful changes in the power of the optical beam than exposure to smoke with
the concentration required for detection.

The attractiveness of the idea of creating point detectors in «transmitted light» is due
to the fact that in «scattered light» the detection of «dark» smoke is significantly difficult due
to their weak ability to scatter the optical beam, while the ability to absorb light is strongly
expressed and could provide good detector sensitivity to such smokes. In the meantime, to solve
the problem of detecting «dark» smoke, you can advise using either ionization detectors or linear
optical detectors (if the room size allows).

In conclusion of the consideration of the problem of detecting «dark» smoke, it is worth
noting that traditional point-based optical detectors based on «diffused light» are not so hopeless,
if certain technical solutions are implemented in them. It is believed that detectors with a large
pulsed power of optical radiation are not only more noise-resistant, which is quite natural, but also
have a significantly lower sensitivity dependence on the color of the smoke. This is due
to the presence of the dependence of the absorbing and scattering properties of smoke particles
on the power of the optical beam incident on them. With an increase in power, the percentage ratio
between the absorbed and dissipated components changes in favor of the latter, which leads
to an improvement in the sensitivity of such detectors to «dark» fumes.

As a rule, information on the level of pulsed power of optical radiation is not given
in the operational documentation for the detectors, and for the vast majority of specialists in design
and installation they would be useless, since only a very narrow circle of specialists involved
in research and developments in this area. An indirect assessment of this level can be made
by the power consumption of the detector - the smaller it is, the more likely it is that the value
of the pulse power is less, since it makes up the main share in the total power consumption
of modern detectors. In addition, you should pay attention to the advertising materials of various
firms and companies: if they specifically conduct research on the problem of detecting «dark»
smoke, then they will certainly boast of success, or at least indicate the existence of this problem.

Sensitivity

The main characteristic of any detector is its sensitivity to a controlled primary sign of fire.

The specific optical density of the medium, defined as the attenuation of the power of an optical
beam passing through a smoky medium, relative to the power of the beam in an undisturbed
medium and reduced to the distance traveled, is taken as the numerical value of the sensitivity
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of point smoke optical detectors. In accordance with regulatory documents [2], this parameter
should be in the range from 0.05 to 0.2 dB / m (from 1.1 to 4.5% / m). This range is chosen
for reasons of ensuring, on the one hand, early detection of a fire source, and, on the other hand,
an acceptable level of noise immunity to the presence of dust, aerosol impurities, etc.

In the operational documentation of the vast majority of detectors, it is precisely this range
of values that is indicated as a sensitivity parameter and, it would seem, they should be equivalent
in their capabilities to early detection of a fire source. But in reality, their abilities are so different
that serious doubts arise about their compliance with the same sensitivity requirements.

In order to understand what is the reason for such differences with formally identical
parameters, it is necessary to consider in more detail the arrangement of point optical detectors.

The main node that determines the characteristics of the considered detectors is an optical
system, which is also called either an optical camera, or a smoke chamber, or an optical sensor
device, or other similar terms. In any case, this is a certain device, which is a combination
of structural and optoelectronic elements (emitter and receiver). As a radiator, as a rule, an infrared
diode (IR diode) is used, and a photodiode as a receiver. In order for this device to function
as an optical system, it must meet a number of requirements.

The main requirement is determined by the principle of operation in «scattered light» —
the radiation of an infrared diode in the absence of smoke should not (ideally) fall
on the photodiode, and in the presence of smoke — it should be scattered by its particles with
the maximum efficiency on the photodiode.

As a very important requirement, it is necessary to protect the photodiode from direct
external rays, otherwise they, having significantly greater power than the radiation of the IR diode,
can affect both the stability of the operation and the sensitivity of the detector.

An equally important requirement is to ensure good ventilation of the detection zone,
otherwise the smoke may either not get into this zone at all, or it will penetrate there very late.

A successful solution to the problem of maximum compliance with these basic requirements
in the design of an optical system is possible only during serious research and development work.
Insufficient study of these issues, unsuccessful technical solutions, neglect of trifles will not allow
to create an optical system with good detecting properties and, accordingly, a detector with high
tactical and technical parameters.

Among developers, it is customary to use the so-called signal-to-noise parameter
as an estimate of the detection properties of optical systems. It is defined as the ratio of the signal
received by the photodiode in the presence of smoke with a certain concentration in the detection
zone (as a rule, normalized for smoke of 0,1 dB/m) to the signal on the photodiode in the absence
of smoke. The presence of a signal on the photodiode in the absence of smoke is due to the presence
of reflection of the radiation of the infrared diode from the internal surfaces of the optical system.

Ease of use as a comparative characteristic of the signal-to-noise parameter is that it does not
depend on the applied electrical circuits, processing algorithms and functional features
of the detectors, and in the future it will be shown how its value affects various characteristics and
properties of the detectors and their behavior in real operating conditions.

Returning to the previously identified problem, we will try to understand why various
detectors with the same declared parameters differ so much in their reaction to the appearance
of smoke.

To begin with, the response delay is primarily due to the mismatch of the real sensitivity
with the requirements of regulatory documentation. This happens for several reasons.

The first reason is that the optical system used in the detector has low detection properties.
If the value of the signal-to-noise parameter is small (less than 2-2,5), then manufacturers, to ensure
the stability of the detector’s operation, try to make them as less sensitive as possible (closer
to the limit of 0,2 dB/m). This approach allows you to create sufficient margin for stable operation
on the threshold of operation on the «noise» signal. If this margin is small (for example,
the response threshold is only 1.5 times greater than the «noise» signal), then under climatic
conditions a lack of this margin can lead to false triggering, and in this case, it is not worthwhile
to ensure the stability of the sensitivity parameter and mention.
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Therefore, when choosing a detector, it’s worth trying to find out the characteristics
of the optical system used in it, a satisfactory level of which is considered if the signal-to-noise ratio
is at least 3.

The second reason is due to the manufacturer’s lack of a procedure for adjusting
the sensitivity of the detector or, if any, the imperfection of the tuning methodology. The fact is that
due to the scatter in the lighting and optical characteristics of the applied IR diodes and
photodiodes, the presence of errors during their fixation in the design of the optical system and
other factors, it is impossible to obtain a high repeatability of the sensitivity parameter from sample
to sample without adjusting the overall transfer coefficient.

The sensitivity tuning technique is the manufacturers' know-how, and they carefully hide it,
but it seems that some of them have no such technique at all or that it is extremely imperfect.
Otherwise, how can one explain that detectors of the same modification can have both very low
sensitivity (more than 0,2 dB/m) and very high sensitivity (less than 0,05 dB/m). This situation
leads to the fact that the detector installed at the facility may be either incapable of early detection,
or prone to false alarms.

The third reason is that the IR diodes used in the optical system are not designed for long-
term operation as sources of powerful IR pulses. When IR radiation is formed, the semiconductor
crystal of the IR diode undergoes thermal heating, which leads to a gradual degradation
of the crystal structure, and, consequently, to a deterioration in lighting performance. After a certain
period of operation (from several months to several years), the detector sensitivity may decrease
several times [3]. To prevent this from happening, only special IR diodes with high stability
of lighting characteristics should be used in the detectors, but they have a high cost and are not used
in the most popular cheap detectors.

Smoke permeability

An equally important factor in the timely response to the appearance of smoke
is the detector's ability to freely pass smoke into the optical system, i.e. provide good ventilation
of the detection zone. The obstacle for the penetration of smoke into the detection zone can
be the shape of the case, the location, the shape of the inlets, their size, features of the insect-
protecting net, and the design of the optical system.

Naturally, the smoke will most quickly enter the detector if there are as few obstacles
as possible in the structure. Therefore, it is considered useful that the smoke permeability
in the housing are as large as possible, the protective mesh is made of antistatic material and
connected to live circuits, the design of the optical system is horizontally ventilated, and vertically
ascending and horizontally propagating can freely enter the detector. air flows, etc.

In principle, determining which smoke detector is better and which is worse is not
so difficult, you only need to carefully study its device and try to imagine the movement
of air flows on the approach to and inside it. It should be borne in mind that smoke particles,
as a rule, carry a certain static charge, which can create additional obstacles for their penetration
into the detector shell.

Interference Immunity

Interference immunity is the most important characteristic of detectors after their ability
to detect early. Moreover, as noted above, it can be largely associated with sensitivity.

Even if the detector has high sensitivity, but at the same time has a tendency to false alarms,
then its advantages are many times reduced, because the reliability of the notification
of the presence of smoke becomes low, which, in turn, increases the likelihood of ignoring this
detector the presence of a fire. Therefore, ensuring high sensitivity with high noise immunity
is a complex task of creating a highly efficient detector.
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OCHOBHBIE CIIOCOOLI ITOBBIIIEHUS IMOMEXOYCTOMYMBOCTH U3BEIATENEH CIEAYIOUIUE!

1. The use of optical systems with high detection properties, in which the signal-to-noise
ratio is quite large. This allows you to create a sufficient margin in terms of the threshold level
of operation over the «noise» signal.

2. The use of optical systems with reliable protection of the photodiode against direct
external rays. This allows you to ensure high stability when exposed to significant levels
of background illumination.

3. Increase the power of the IR pulse to the highest possible value. This allows you
to increase the level of insensitivity to external infrared radiation and electromagnetic interference.

4. The use of electrical shielding of sensitive elements of the detector circuit. This allows
to reduce the level of external electromagnetic interference penetrating into the detector.

5. The use in electrical circuits of special noise suppressing elements and nodes. This allows
you to filter out interference that penetrates the circuit if their parameters (frequencies, intervals,
etc.) are significantly different from useful signals.

6. The use of noise-suppressing processing algorithms when deciding on the presence
of smoke. This prevents false alarms when exposed to very strong external infrared
or electromagnetic interference.

For some reason, they often make a mistake by considering noise immunity only
as protection against false alarms. It is equally important that the detector was able to fulfill its main
function — to detect the presence of smoke in the presence of constantly operating interference.

For example, recently, developers have begun to abandon the use of screening of the optical
system and the detector's electrical circuitry, since the use of algorithmic methods to protect against
false alarms has proven to be quite effective, and the electric screen has become unnecessary. But
in essence, all algorithmic methods are based on the principle of either coarsening the sensitivity
or completely blocking the operation in case of detection of an interfering signal. Therefore, under
conditions of constant interference, such a detector simply cannot detect smoke or will do so very
late. And the detector with the presence of electrical shielding will be reliably protected from false
alarms and will be able to detect smoke in a timely manner at a much higher level of interference.

Another example can be given in connection with the inexplicable desire to reduce power
consumption beyond all reasonable limits, when the power of the infrared pulse is made as small
as possible. Such a detector may also be incapable of early detection if it is exposed to powerful
external IR radiation and a useful IR pulse is lost against its background due to its low power.

It is worth paying attention also to the fact that in the above examples the correct technical
solutions to increase the noise immunity would be useful for improving other characteristics.
The presence of electrical shielding, among other things, also contributes to the removal of static
charges from the body parts of the detector, which greatly facilitates the smoke in real fire
conditions. And increasing the power of the infrared pulse, as noted earlier, increases the sensitivity
of the detector to «dark» fumes.

In conclusion of the consideration of the problem of noise immunity, it should be noted that
in this matter, as well as for ensuring early detection of a fire, various ways to solve the problem are
not superfluous. Let it be better in a selectable detector that there will be a little abundance of them,
which will turn out to be somewhat insufficient.

Dustproof

In any room, to one degree or another, dust is present in the air, which gradually
accumulates in the optical system. By settling on the internal surfaces of the optical system, dust
contributes to an increase in the reflection of infrared radiation from them. This, in turn, affects
the increase in the «noisex» signal and can lead to a false response.

To increase the resistance to dust in the detectors, the following methods can be used:

1. The use of optical systems with a large value of the signal-to-noise ratio. To achieve
a «noise» signal, the threshold of operation in such detectors will need to accumulate significantly
more dust than in detectors with low signal-to-noise ratios.
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2. The use of special dust collectors in the design of the detector and the optical system.
Dust collectors, acting as original filters, to some extent reduce the penetration of dust into
the optical system. A side negative factor for the use of dust collectors is the deterioration
of the smoke intake. Moreover, the more efficient the dust collector, the more it creates obstacles
to the free ventilation of the detection zone. Therefore, the use of detectors with dust collectors
is justified only for the protection of rooms with a deliberately high level of dust in the air.

3. The use in the detector circuitry of special algorithms for compensating sensitivity when
dusting the optical system. It should be noted that the introduction of such algorithms leads
to an increase in cost, therefore, there are no detectors on the market models of detectors.

In conclusion, the consideration of problems of protection against dust should be said that
no less effective way was, is and remains to conduct timely cleaning of the detector and its optical
system from dust and dirt. Moreover, it is necessary not only to prevent false alarms, but also
to restore free smoke in the detectors. Indeed, along with the accumulation of dust inside the optical
system, it simultaneously accumulates on other structural elements, for example, on a mesh
protecting from penetration of insects.

Reliability

It is quite difficult to give any criteria for assessing the reliability of a given detector.
To determine how often the detectors will fail during operation with a certain degree of certainty
can, as a rule, only if they already have experience in their application.

In general, virtually all conditions associated with the development, production, testing,
storage, transportation, installation and operation affect the reliability of detectors. The quality
of research and development, the selection of purchased components and their suppliers,
technological capabilities, the current quality assurance system and the level of production culture,
as well as many other things, have a direct impact on the reliability of the delivered products.

And what are the main points to pay attention to when choosing a reliable detector?

First of all, as, by the way, when choosing according to other unobvious criteria, —
on the reputation and image of the manufacturer, whether manufacturing of high-quality products
is a priority for him.

Very much can be said about how well the detector was made soundly, what materials are
used, whether the assembly is neat, how packaged and in what form the operational documentation
is attached. When an enterprise demonstrates accuracy in everything, including in small things,
it is likely that in production the requirements for the quality of work are high.

A very important factor in the detector's durability is the reliability of contact connections,
so it is worthwhile to carefully study the contact group device of the socket and detector unit, pay
attention to the materials from which the contacts are made, their coating, and the electrochemical
compatibility of the materials in contact. It is especially necessary to mention the fundamental
mistakes made by manufacturers in ensuring the durability of contact joints. For example,
the notorious desire for an unreasonable reduction in the power consumption of detectors has led
to the fact that the switched currents between the socket and the detector unit have become much
less than the minimum acceptable for the materials used in the contacts. It is believed that
the materials for contact joints used in the vast majority of detectors cannot provide long-term
reliability if the detector current consumption is less than 100 pA [4].

In general, to select a truly reliable detector, you still need a certain amount of luck.

Detector compatibility with various control panels

Detectors, if they are not autonomous, are intended for use in fire alarm systems and must
be connected to control panels (CP) using alarm loops.

In order for the detector to work with one or another control panel, it must be compatible
with it in terms of supply voltage, standby current, trip current, leakage current (only relevant
for alarm loops with a familiar alternating voltage), power outage intervals that do not affect
operability, intervals of power interruptions for reset, as well as some other parameters. Addressable
detectors must have information exchange protocols compatible with the control panel.
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The main sign of compatibility of addressless threshold detectors with CP is the type of their
output circuits.

For compatibility with classic threshold two-wire loops operating in the single-level Fire
mode, the detector must have a so-called “standard output stage” made in the form of a voltage
stabilizer switch. As a rule, such detectors do not have a trip current limiter in their output circuit,
or have only a protective current limiter, significantly exceeding the maximum possible current
in the loop, limited by the control panel circuit.

To work in two-wire loops with a two-level “Fire” signal, detectors must have an output
circuit in the form of a current limiter key. When triggered, such a detector increases the current
in the loop by a fixed value. This allows the control panel to distinguish in the loop the operation
of one or two or more detectors. The most common values of fixed tripping currents: 5,5 mA,
7,5 mA, 10 mA. At the same time, some manufacturers offer custom-made detectors for any fixed
tripping current in a fairly wide range.

It should be noted that in the operational documentation of individual PPCs, schemes
for connecting detectors with a «standard output stage» to loops with a two-level signal «Fire» are
given. At the same time, it is proposed to use external resistors in series with the power
of the detectors as current limiters. The disadvantage of such schemes is the high instability
of the tripping currents, but for lightly loaded loops this can be quite acceptable. However,
it is better to use detectors with a fixed response current, especially since the reliability
of installation in the absence of additional resistors will undoubtedly be higher.

To include detectors in four-wire loops, their output circuits must be galvanically isolated
from the power supply circuits, therefore electromechanical or optoelectronic relays are used
as actuators in such detectors.

In four-wire detectors, relays with both normally open and normally closed contacts can
be used. When choosing detectors for four-wire switching, it makes sense to pay attention to how
the control required for regulatory removal of the detector unit from the outlet is organized. Some
manufacturers, due to the lack of contact numbers (there are usually only four for the standard
detector), simply ignore this requirement without providing «broken» contacts, as a result of which
the control panel cannot record the fact of removing such a detector from the loop.

To facilitate monitoring the integrity of the power line, some types of four-wire detectors
have modifications with a built-in relay for monitoring the presence of supply voltage, which
are designed to be installed as terminal devices in four-wire loops.

Functional features of detectors

In addition to performing its main function of detecting and transmitting a fire signal
to the control panel, some detectors also have additional functional features, for example:
transmitting an individual address (address detectors), transmitting the numerical value
of a monitored parameter (analog detectors), operability control with transmitting a signal about
malfunctions, compensation of sensitivity during dusting with the transmission of a signal
on reaching the limit value, remote testing and control of various pairs meters, remote programming
thresholds, algorithms and tactics operation, the formation of additional notifications as beeps,
display ON state and so forth.

The vast majority of such functions can only be performed when working together with any
specific control panel or device. Therefore, we will not limit ourselves to listing them only, we will
not consider the problem of choosing detectors with regard to functional features, since for the sake
of a clear presentation, the work of such detectors should be considered as part of the system and
in sufficient detail, which cannot be done in the framework of this review.

We only note the fact that the future is undoubtedly in the address systems. The presence
of addressing allows not only to obtain more accurate information about the location of the fire
source, but also to reach a qualitatively new level of awareness about the current state
of the detector and its environmental parameters, makes it possible to quickly reprogram its settings.
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Such capabilities make it possible to achieve the earliest possible detection of a fire source with
very high reliability, which greatly increases the efficiency of fire automatics systems.

There are several directions for the development of address systems: these are classic
address thresholds, address multi-threshold addresses that come to replace them, and address-
analog, address interactive, etc. To compare which ones are better and which are worse without
reference to specific tasks to be solved, it would be easy incorrectly. But since in this review we are
talking about detectors, not about systems, it is necessary to conclude by noting that all
the problems discussed above for ensuring early smoke detection for addressable detectors are similar.

Autonomous Detectors

Autonomous detectors are distinguished by the fact that in order to perform their main
function of detecting a fire source and generating warning signals, there is no need to include them
in the control panel loop. Having, in addition to the traditional set of nodes for detecting the primary
sign of a fire, an autonomous power source and an audible siren, they are able to independently
perform the task of detecting a fire source and notifying nearby people about it.

An autonomous detector, at times, is the only chance to save people who are in a state
of sleep from death if a fire hazard arises in the room. It is very important to try to wake these
people up even before they are poisoned by combustion products, when they will still be able
to take measures to eliminate the fire or timely evacuation.

In accordance with current regulatory documents [5, 6], all newly commissioned residential
premises must be equipped with autonomous detectors. These requirements are valid for several
years and the positive effect of their implementation is already noticeable. This can be judged
at least by the fact that people, having believed in the effectiveness of autonomous detectors, have
increasingly begun to acquire them independently. For example, when they first met them in their
new apartment, many later purchase them to protect summer cottages, country houses, etc.
Unfortunately, we have to admit that so far there has not been any widespread and regular
propaganda among the population on the use of autonomous detectors. All advertising companies
are usually limited to specialized exhibitions and publications.

In our country, almost only smoke optical detectors are used as autonomous ones. Smoke —
because it is really early detection and affordable (gas is much more expensive), and optical —
because ionization is feared.

So, what should you look for when choosing a standalone detector?

First you need to try to understand how it meets the requirements for sensitivity, i.e. will
he really be able to detect the fire at an early stage. For this, everything previously said about smoke
point optical detectors will be quite relevant. It is worth noting that, to ensure a normal smoke
intake, it is preferable to use the classical form of the housing, when smoke can freely enter
the optical camera from all sides equally. The emphasis on this is due to the fact that some
manufacturers produce autonomous detectors with such an arrangement in which the optical camera
can be obscured from some directions, for example, by an audible siren or a power source, which
is not the best way to affect the smoke intake.

The most important parameter is the volume of the generated sound signals. Regulatory
documents establish that the alarm volume of an autonomous detector must be at least 85 dB when
measured at a distance of 1 m. And many detectors are produced with this sound pressure level, but
it is believed that only detectors with a signal volume of up to 95 have a good awakening effect. —
100 dB. This is due to the fact that as the batteries discharge, as a rule, the volume of sound signals
also decreases, so at the time of a critical situation, its level may not be enough if initially there was
no significant margin for this parameter.

Exceeding the level of 100 dB is already impractical for reasons of exerting a strong
frightening effect on notified people when the detector is triggered unexpectedly. By the way,
in order to reduce the frightening effect, which is often the motive for deliberately disabling
autonomous detectors, detectors with the technology of generating sound signals with a gradual
increase in volume appeared on the market.
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A very significant factor affecting the efficiency of the use of autonomous detectors
is the duration of their work from one set of batteries. Traditionally, in many detectors, an element
of the «Kronay type is used as an autonomous power source. To connect it, fairly simple connecting
contacts are required, but the efficiency of using its capacity for low-power circuits is very low
(it is necessary to reduce the supply voltage from 9 V to 2,5-4 V, wasting at least half the power
in vain). In addition, because of their device, these elements are doomed to have sufficiently high
self-discharge currents.

It turned out to be much more efficient to use as stand-alone single-cell galvanic power
sources, for example, «finger-type» ones. Detectors can operate on one set of such batteries for
more than 5 years, which is very valuable, because often after the battery has reached the end
of its life, they are not replaced at all. In addition, the shelf life of «finger-type» batteries, as having
very low self-discharge currents, is much longer than for «Krona» type batteries. It is also important
that the total cost of «finger» batteries for a certain period of operation is 2 to 3 times less than their
competitors.

Some types of autonomous detectors have a number of additional functionalities.
For example, they can be combined into groups to duplicate the sound signals of their «neighborsy,
or they can have output circuits for connection to the control panel signaling loops. It is considered
useful if autonomous detectors, in addition to the two traditional types of sound signals «Fire» and
«Battery Discharge», are also able to generate other signals, such as «Warning», «Dusting,
«External Alarmy.

In general, it is advisable to approach the choice of autonomous detectors, as well
as the choice of rescue equipment: it would be better if they were never needed, but should always
be ready for use, effective and reliable.

In conclusion, I would like to draw attention to, albeit a weakly expressed, but inevitable
tendency to naturally reorient the fire automatics market from the cheapest and, as a rule, practically
useless to really effective smoke detectors. And it is unlikely that in the future there will be a place
for manufacturers with a dubious reputation, producing low-quality products.
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The article is devoted to the urgent problem of assessing the need for fire protection of steel beams that
do not determine the preservation of the geometric immutability of the building. In the publication,
on the example of real constructive solutions, an assessment is made that allows us to reasonably conclude
that fire protection of steel beams is necessary that do not determine the preservation of the geometric
immutability of the building.
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In recent years, the demand for prefabricated buildings made of sandwich panels with
a metal frame has grown significantly. Buildings must comply with the requirements for buildings
of a certain degree of fire resistance (most often 11 or I11).

In construction practice, coatings and floors are often laid on a system of steel beams.
In accordance with the provisions of 123-Federal Law [1], the fire resistance of beams must be not
less than the required fire resistance limit for bearing capacity R. Under the loss of bearing capacity,
in accordance with clause 9.9.1 [2], is understood the collapse of the structure. The collapse
of the structure occurs when the mechanical load exceeds the bearing capacity, which decreases
with heating. The fire resistance limit of a structure is determined by the thermal effect of a standard
temperature regime of fire on its surface.

The standard temperature of the fire is determined by the following relationship:

T=T,+345-19(8- 7 +1) (1)

where To — initial temperature, 1 — time from the start of the test, min.

In accordance with paragraph 2.34 [3] for steel structures protected by fire retardant coatings
and tested without load, the limit state is reached at a temperature of 500 OC. As a rule, in cases
where the required fire resistance of steel beams exceeds 15 minutes, the use of fire protection
is required. In some cases, there are beams in the structures of floors and coatings, the presence
of which is not determined by maintaining the geometric immutability of the building, for example,
to frame openings or installed for ease of installation of the structure and left in place.

Naturally, builders have a question — is it worth it to spend money on fire protection
of elements, the deterioration of the operational properties of which, or even the complete
disappearance, does not affect the design as a whole. And, quite naturally, the answer arises — not
worth it. It is overlooked that the elements of the beam system have thermal contact with each
other. If a «super-limit» beam without fire protection is supported on a beam with fire protection,
a zone of increased temperature is formed at the point of contact, which can cause the appearance
of a plastic hinge and premature collapse of the beam with fire protection.

Using real constructive solutions as an example, we will assess whether such a threat
is always hypothetical. Mineral wool slabs with a density of 100 kg / m3 were selected as a fire-
retardant material when facing the beams around the perimeter. There is no heat transfer from
the unprotected beam to the fireproof material at the point of contact. The design scheme is shown
in Picture 1.

Lines 1 and 8 determine the effect of the standard temperature regime of the fire. Line
13 — contact of different materials, the condition of equal temperatures and heat fluxes. Lines 2-7,
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9-12 — thermal insulation condition. The length of the segment «9» is equal to the length
of the segment «2» (the thickness of the layer of mineral wool). Picture 2 shows the dependences
of increasing the heating rate of the beam contact point up to 500 °C compared with the heating
of a single beam with fire protection. As you can see, contact with an unprotected steel beam can
significantly affect the rate at which a critical temperature is reached.

7

| — steel, Il — mineral wool
Picture 1. Calculation scheme for assessing the effect of reduced steel thickness
and mineral wool layer thickness on structural heating
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Picture. 2. Dependence of the acceleration of heating the beam to a temperature of 500 °C
on the reduced thickness of the steel beams

In order to reduce the influence of an unprotected beam on the heating rate at the point
of contact, it was proposed to carry out fire protection of the unprotected beam near the point
of contact. The calculation scheme is shown in Picture 3. The calculations were carried out for fire
protection lengths of 100, 150, 200, 300 mm.

The lines 1, 9, 20 determined the effect of the standard temperature of the fire. Line 10 and
15 — contact of different materials, the condition for equal temperatures and heat fluxes. Lines 2-19,
11-14, 21 — thermal insulation condition. The length of the segment «11» is equal to the length
of the segment «2» (the thickness of the layer of mineral wool).

88



Jeo

Picture 3. Calculation scheme for assessing the effect of reduced steel thickness, mineral wool layer
thickness and length of fire protection on the heating of the structure

Pictures 4-6 show the dependences of increasing the rate of heating of the contact point
of the beams up to 500 °C compared with the heating of a single beam with fire protection
for different lengths of fire protection of the «over-limity beam. As you can see, with a fire
protection length of more than 300 mm, the heating rate differs by no more than 15 % with mineral
wool thicknesses from 20 to 70 mm and reduced steel thicknesses from 2 to 7 mm.
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100 — installation of fire protection on an unprotected beam at 100 mm of the beam length, 150-150 mm, 200-200 mm

Picture 4. The thickness of the mineral wool is 20 mm
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100 - installation of fire protection on an unprotected beam at 100 mm of the beam length,150-150 mm, 200-200 mm

Picture 5. The thickness of the mineral wool is 50 mm
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100 — installation of fire protection on an unprotected beam at 100 mm of the beam length,150-150 mm, 200-200 mm
Picture 6. The thickness of the mineral wool is 70 mm

In accordance with Chapter 11 «Assessment of test results» [2], the fire resistance
of a structure is defined as the arithmetic average of the test results of two samples. In this case,
the maximum and minimum values of the fire resistance limits of the two tested samples should not
differ by more than 20 % (from a larger value). In the case under consideration, when the length
of the fire protection is more than 300 mm, the maximum deviation of 15 % is much less than
the 20 % allowed when testing two identical structures.

Thus, when assessing the required thickness of a fire-retardant coating of a steel structure
upon reaching a maximum temperature of 500 °C (for other temperatures, similar calculations must
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be performed), it is possible to select from manuals, for example [4], the thickness of the fire-
retardant coating for the value of the required fire resistance limit multiplied by a coefficient
acceleration of heating along thermal bridges, determined according to the schedules 4-7 (for 15 %,
the coefficient value will be equal to 1,15).

The critical temperature of bent elements can be determined through its dependence
on the temperature coefficient of the operating conditions, calculated by the formula [4]:

I\/IH

VT

where: M, — maximum bending moment from normative loads; W — section resistance moment.

The critical temperature of a beam of constant cross section in formula (2) is determined
by the maximum bending moment from the action of standard loads. With a decrease in bending
moments, the critical temperature increases. Therefore, the fulcrum of the «super-limity beams,
which are thermal bridges, it is desirable to provide in places with the least possible bending
moments.

The assessment will allow a reasonable conclusion to be drawn on the need for fire
protection of steel beams that do not determine the preservation of the geometric immutability
of the building when the condition for maintaining its fire resistance is met.
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LIFE SAFETY

ACUTE RESPIRATORY VIRAL INFECTIONS (ARVI)
IN HUMAN LIFE

L.A. Konnova.
Saint-Petersburg University of State Fire Service of EMERCOM of Russia

The article presents a brief overview-reference of scientific data on acute respiratory viral diseases.
A brief description of viruses as infectious agents is given, and historical facts about influenza pandemics are
summarized. The article discusses coronavirus infection, provides data on previous coronavirus pandemics
and the current pandemic.
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Among the causative agents of infectious diseases, viruses (virus-lat. Poison) occupy
a leading position, in terms of the specific gravity they account for more than 80 % of infectious
diseases. Viruses were discovered in 1892 by the Russian scientist D.l. lvanovsky, he discovered
that the cause of tobacco mosaic disease is a non-cellular form of life. During the twentieth century,
scientists discovered new types of viruses and grew them inside living cells. The size of viruses
is very small; they are thousands of times smaller than bacteria. A feature of viruses is their non-
cellular structure, the presence of one type of nucleic acid (RNA or DNA), the inability
to synthesize proteins and provide themselves with energy, and therefore viruses are absolute
intracellular parasites, including the integration of their genome into the genome of the host cell.
Viruses do not feed and do not multiply, do not grow on artificial nutrient media, they can
be cultivated only by infection of living cells [1]. There is a strong species-specific biological
barrier — viruses are strictly specific and infect a specific species of animals or plants, although
there are viruses that can pass from one species to another. By the end of the twentieth century,
thanks to the latest technologies, it became possible to study the nature and biology of viruses
at the molecular and genetic level. At the beginning of the 21st century (2002), US scientists created
the first synthetic virus - polio. About five thousand viruses are known, but it is believed that there
are more than a million of them.

Among viruses, the first place in the number of diseases and deaths is caused
by the causative agents of acute respiratory viral infections - SARS. These are pneumotropic RNA-
containing viruses, the number of which is large - more than 200, including influenza, adenovirus
and rhinovirus infection, parainfluenza, reoviruses, coronaviruses, etc. The most common disease
among the population of all countries, which gives pandemics at certain intervals, is the flu (from
lat. Influenza). For example, according to 2014 data, out of 32 million newly identified patients
in Russia, 28 million were patients with acute respiratory viral infections. From 25 to 50 thousand
deaths per year are associated with influenza and its complications. Historically, influenza viruses
have come into the human population from animals, the most numerous sources of viruses are wild
migratory waterfowl (virus depots), today they are carriers of viruses. However, despite the similar
structure of human and animal viruses, there are differences that define a strong species barrier that
makes animal viruses (species) not dangerous for humans, and human viruses are not dangerous for
animals. However, studies of recent decades have revealed that pigs, for example, are equally
susceptible to both human and bird flu. In physiology and genetics, pigs are very close to humans,
the epithelium of their respiratory tract has receptors for the human influenza virus, and
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the intestinal epithelium for birds. Table 1 summarizes the scientific evidence of influenza
pandemics [2-5].

According to antigenic characteristics, influenza viruses are divided into 3 types — A, B and C.
In 1933, type A was discovered, in 1940 — type B, in 1949 — type C.

Type A pandemic virus belongs to anthropozoonoses, is subdivided into subtypes and
is the most unstable. There are 16 subtypes — HA, and 9 NA in different combinations: HIN1,
H3N2, etc., cause severe forms of the disease. Immunity lasts 2—3 years. In — less aggressive,
epidemics are not large-scale. C — the least volatile, children are ill.

Table 1. Historical Facts About Flu Pandemics

Period years Flu virus get ill victims Flu
1918-1919 A HIN1 550 million 100 million «Spanish influenzay
1957-1958 A H2N2 — 2 million —
1968-1969 A H3N2 — More 33 million «Hong Kong flu»
2003-2008 A HSN1 361 227 «Avian influenzay
2009-2010 A HINI1 221839 1906 «Swine flu»

In 59 cities 6 people per
2014-2015 B of Russia | 100 thousand people B

Due to the variability and emergence of new strains, influenza viruses bypass the protection
of the human immune system and provide resistance to drugs. Due to the variability of the virus,
an ill person can become ill again, which contributes to the development of pandemics (global
epidemics). It is estimated that since 1500, humanity has survived at least 15 pandemics. Pandemics
occur when a human influenza virus receives fragments of the genome from viruses that normally
breed in other species, such as pigs or birds. Such viruses are completely new to our immunity,
so the disease spreads to a huge number of people.

Indoors, acute respiratory viral infections spread around a sick person for 7 meters. From 2
to 9 hours they live in the air of the room where the patient was. The highest concentration
of viruses in the air around the patient is in the first two days of the disease. Influenza transmission
routes: by airborne droplets, by inhalation of air, and through household items — the dirtiest are
telephone handsets in offices, banknotes, a computer keyboard and mouse, handrails in gyms,
in transport and in public places, TV remotes in hotels and etc. It is dangerous to wash your lips,
eyes, nose with unwashed hands. Microbiologists say washing hands with soap protects against
most infectious diseases.

In cold water (about 4 °C), influenza viruses remain active for many months, and
theoretically they can be stored frozen. However, the repeated cycles of freezing and thawing,
especially in non-optimal conditions outside the laboratory, are fatal for viral particles: in each such
cycle no more than 10 % survive.

According to the World Health Organization (WHO), seasonal flu causes 3 million
to 5 million cases of serious illness each year and causes 250-500 thousand deaths. Of all cases
of infectious diseases, influenza and SARS account for 95 %.

SARS begins sharply, the condition rapidly worsens, the temperature rises, the voice sits,
and watery eyes. Typical flu always starts with chills, severe headache, pain in the eyes, weakness,
muscle pain, aching joints, the temperature rises quickly (up to 39-40 degrees). Then there
is a runny nose, dry cough, redness of the pharynx. Fever lasts up to 4 days.

The common cold (popular name) develops with hypothermia. Chills, body aches, nasal
congestion, sore throat — the first symptoms and a signal that urgent measures should be taken
urgently — bed rest, plenty of warm drink - fruit drink, tea with lemon. Do not self-medicate, call
a doctor, fulfill his appointment. Viruses disable macrophages, these are killer cells that resist
bacteria, which opens the door to infections such as bronchitis and pneumonia. Therefore, patients
who carry the disease on their legs have a high risk of complications.
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The most reliable way to prevent influenza is vaccination. For the formation of immunity
to SARS, vaccines are used against a specific virus. A particle of an infectious agent is introduced
into the body, which stimulates the production of antibodies that prevent the multiplication
of viruses. Immunostimulants are also used — drugs that strengthen the immune system.
To antibiotics, influenza viruses and other acute respiratory viral infections are insensitive.
Moreover, antibiotics kill beneficial microbes that protect the body. Antibiotics are prescribed only
by a doctor in cases of post-influenza complications. Antipyretic drugs for influenza are used with
caution, elevated temperature (up to 38 degrees) is a protective reaction of the body that promotes
the production of proteins that fight viruses, aimed at their destruction. Self-medication is excluded.

Coronavirus infection refers to zoonotic acute viral diseases, manifested by intoxication,
fever, damage to the respiratory tract and intestines. Human coronaviruses were discovered in 1965
from a patient with acute respiratory infection, but until 2002 they did not attract public attention
until an epidemic of SARS in South China occurred [1]. A new disease was called SARS — severe
acute respiratory syndrome, otherwise — Severe acute respiratory syndrome — SARS. From
November 2002 to 2003, the disease spread to 37 countries and, according to WHO, caused
8,273 diseases and 775 deaths (mortality rate of 9.6%). US researchers isolated the viruses
of the Coronavirilae family from the sputum of patients with atypical pneumonia, found a partial
connection with known coronaviruses (60%). The virus was given the name SARS-CoV.
In the absence of a vaccine and effective treatment measures, the pandemic was only managed
through strict anti-epidemic measures, and in mid-2003 WHO announced the cessation
of the pandemic (the last region was Taiwan). The next coronavirus pandemic occurred in 2012
in the Middle East. A new coronavirus was identified that had a family relationship with SARS and
was called MERS-CoV (Middle East respiratory Syndrome Coronavirus), a causative agent
of respiratory infections in the Middle East. The virus was discovered in 79 residents of the Middle
East, 42 of whom died. All European cases are associated, according to WHO, with visits
to countries in the Middle East. The disease has a similar clinical picture. Virus genomes
are deciphered, there are differences with the genus of coronoviruses and the question of the origin
of SARS and MERS remains open. The main difference between these types of viruses is that
SARS is transmitted very easily compared to the MERS virus. But the lethality of the first
is on average 15 %, of the second — 50 %. Patients die against a background of progressive
respiratory failure. Coronaviruses cause mainly respiratory infections, in children affect the bronchi
and lungs. Damage to the gastrointestinal tract is possible. The exact number of viruses that can
cause disease in humans is unknown; viruses are not cultured in tissue culture. In November 2019,
the epidemic of a new coronavirus in China began.

Concerning the coronavirus COVID-19, there is an opinion of a number of well-known
scientists about its artificial origin. The fact that this virus was created in the laboratory was
announced in an interview by the famous Nobel Prize laureate (2008) Luc Montesquieu [7].
According to him, molecular biologists introduced HIV particles into the virus in the process
of creating an AIDS vaccine. Prior to this, US media reported that Wuhan was conducting joint
Sino-US work to find an effective drug for the SARS virus, but Chinese scientists have denied this.

There is an opinion of a group of scientists about the artificial origin of the coronovirus.
In 2015, in a well-known international scientific journal Nature Medicine, a scientific article was
published by a group of scientists from the University of North Carolina [6], in which the essence
of the work was written as follows: «in order to explore the potential for transition from bats
to humans — that is, the possibility of becoming infected — we created a chimeric the virus encoding
the new zoonotic CoV thorn protein from the sequence of the virus isolated from Chinese horseshoe
bats in the context of SARS-CoV, adapted to the mice of the main chainy». Such a strain does not
exist in nature and the chances of its occurrence are extremely small. The purpose of the work was
to study the possibility of the mechanism of transmission of bat coronavirus to humans.

According to Johns Hopkins University, by April 21, 2020, the number of people infected
in the world was close to 2 million with an epidemic center in the USA (more than 500 thousand),
more than 120 thousand died, about 465 thousand recovered [8]. At the same time, according
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to WHO, in European countries there has been a tendency to a decline in diseases and weakening
quarantine measures.

Table 2. Historical Coronavirus Information

Date Event Number of cases Death
Discovery . .
19651 of coronaviruses by From aS%ggnt with -
D. Tyrrel and V. Bynoe
November 2002-July SARS pandemic —
2003 in 37 countries, South. 8273 775
SARS (TORS) China, USA
2012-2013 new The causative agent of 79 42
coronavirus isolated respiratory infections in . . . .
MERS-CoV the Middle East. (Saudi Arabia 65) (Saudi Arabia 38)
2019-2020 Beginning in China
New Coronavirus Pandemic (ongoing) . -
COVID-19 virus in November 2019

Currently, work is underway to create a vaccine against COVID-19 and the search for
pharmacological preparations against the virus. The main methods to combat the spread of infection
remain strict anti-epidemiological measures and adherence to safe behavior. WHO
recommendations for safe behavior during an epidemic are as follows:

—avoid crowds, reduce contacts, use public transport less often

— do not touch the face, do not rub your eyes, do not touch your lips and unwashed hands
do not put candy in your mouth

—wash hands with soap when returning home, change clothes

— often ventilate the room

—wear a mask in public places during an epidemic

— If you have a fever, a cough, or difficulty breathing, seek medical attention as soon
as possible.
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SUMMARY OF INFORMATION

The oldest educational institute of fire and technical specialization was established in 1906 October 18™M
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 «Miningy» and «Technological safety and
mine rescue.

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

University consists of:

— Institute for Advanced Professional Education;

— Institute of distance education;

— Institute of Life Safety.

Three faculties:

— Engineers;

— Economics and law;

— Training and retraining of scientific and pedagogical staff.

In the university are created:

— An educational center;

— Centre for Scientific Research Organization;

— Center for Information Technology and Systems;

— Educational and scientific center of engineering and technical expertise;
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— 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.

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).
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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 Plus», «Garant», «Legislation of Russia», «Fire Safety». For information
support of educational activities in the university there is a unified local network.

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

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

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

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

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

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

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

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

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