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Munucrepcrso o0pazoBanust 1 Hayku Poccuiickoii @enepanun
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHNUE
BBICIIIETO 0Opa30BaHuUs
«HAIIMOHAJIBHBINA UCCJIEJJOBATEJbCKUI
TOMCKHWH NOJUTEXHUYECKHUI YHUBEPCUTET»

WmKkeHepHas 1IKoJIa Hepa3pylarnero KOHTPOoJIs 1 0€30MacHOCTH
Hampasnenue nonrorosku 20.04.01 TexunocdepHas 6€30macHOCTb
OtaeneHne KOHTPOJIS U THATHOCTHKH

MATUCTEPCKASA INCCEPTALIUA

Tema paboTsl

AHAJIM3 MOKAPHOM OMACHOCTH M Pa3padoTKa MepPONPUSATHI 1JIS COBEPIIEHCTBOBAHNS NPOTH-
BOIOKAPHOM 3a1UTHI MPOU3BOJCTBEHHOI0 00bEKTA

V]IK 614.841.44:027-047/44

CryneHt
I'pynna (07 (0] Hoanuce Jarta
1EM61 AOGnynnaeBa Azuza PyctamoBHa
PykoBogurens
JloKkHOCTH [ %(0] Yuenas cTeneHs, Moanucey JlaTa

3BaHHE

ACCHUCTEHT OT/CJICHUS Ksipmakosa O.C.

KOHCYJIbTAHTHDI:
IIo pasacity «DUHAHCOBHIN MCHCIPKMCHT, pecprOB(l)(beKTI/IBHOCTB n pecypcoc6epe>KeHI/Ie»
JloJzKHOCTH [5(0] Yu4eHnas creneHb, Moanuch Jara
3BaHHe
JloueHT JankoB A. T'. K.H.H.
IIo pasacity «CoruanbHas OTBETCTBEHHOCThY
JloJzKHOCTH [5(0] Yu4eHnas creneHb, Moanuch Jara
3BaHHe
JlomeHT AwmenpkoBuy FO.A. K.T.H.
JAOIIYCTUTD K 3AIINUTE:
Pykosoauteas OOII ®UO Y4enasi crenens, Hoamucen Jara
20.04.01 TexnocgepHas 6e3onac- 3BaHNe
HOCTh
[Tpodeccop [TepmunoB B.A. I.¢.-M.H.

Tomck — 2018 .
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Pe3yabTaThl 0CBOEHHS 00pa30BaTeIbHOM MPOrPaMMBbI 10 HANIPABJIEHUIO
20.04.01 Texnocdepnas 6€301aCHOCTD

Koxa
pe3yJib-
TAaTAa

Pe3yabTar 00y4yeHus
(BBIMYCKHUK J10JIKeH ObITh T'OTOB)

TpedoBanunsa ®PI'OC,
KpUTEepUeB U/ NI
3aHMHTEePeCOBAHHBIX CTO-
pOH

Ilpogpeccuonanvnvie Komnemenyuu

P1

Hcnionb30BaTh HA OCHOBE 271YOOKUX U NPUHYUNU-
AnbHBIX 3HAHUKA HeoO0Xoaumoe o0OopyIOBaHUE,
MHCTPYMEHTHI, TEXHOJIOTUH, METOABI U CPEJICTBA
oOecrnieueHrs 0€30MacCHOCTH 4YeJOBeKa M OKpY-
JKAOIIEN Cpellbl OT TEXHOTEHHBIX U AaHTPOIOIEH-
HBIX BO3JCUCTBUM B YCIIOBHUSIX JCECMKUX IKOHO-
MHYECKHUX, IKOJIOTUUYECKUX, COLUAIBHBIX U APY-
I'UX OTPAaHUYEHUN

Tpebosanus ®IOC (I1K-
3-7; OIIK-1-3, 5; OK-
4-6)*, Kpurepuii 5 AOP?
(mm.5.2.1, 5.2.3), cormnaco-
BaHHBIA C TpPeOOBAaHUSIMHU

MEXy-HAPOJHBIX CTaHJap-
toB EUR-ACE u FEANI

P2

[IpoBoguTh uHHOBAYUOHHBIE WHKEHEPHBIE WC-
CJICJIOBAHMSI OITACHBIX ITPUPOJHBIX U TEXHOTCH-
HBIX TIPOLIECCOB M CHUCTEM 3alIUTHl OT HUX,
BKJIIOYAS KPpUMUYECKUU AHAIU3 OAHHBIX U3 MUPO-
8bIX UHMOPMAYUOHHBIX PeCyPCOo8, POPMYTUPOBKY
861860008 8 YCIOBUAX HEOOHO3HAYHOCMU C TIPU-
MEHEHUEM 21YO0KUX U NPUHYUNUATbHBIX 3HAHUN
U OPUSUHATLHBIX METOJIOB B 00JIaCTH COBPEMEH-
HBbIX WH()OPMAIIMOHHBIX TEXHOJOTUN, COBPEMEH-
HOW M3MEPUTEIbHOM TEXHUKW U METOJIOB U3MeE-
peHus.

Tpebosanus ®rocC (I1K-
8-13; OIIK-1-3, 5; OK-
4, 9, 10, 11, 12), xpure-
pun  AWOP Kpurepuit 5
ANOP (mm. 5.2.2, 5.2.4),
COTIIaCOBaHHBI ¢ TpeboBa-
HUSMH MESKTyHapPOJHBIX

cragmaproB  EUR-ACE wu
FEANI

P3

OpraHn3oBbIBaTh U PYKOBOJAUTH JAEATEIBHOCTHIO
noJipa3esieHuil Mo 3alluTe CPelbl OOMTAHUS U
0€30MacHOMY pa3MEILEHUIO0 U IPUMEHEHHIO TeX-
HUYECKUX CPEACTB B PEruoHax, OCYLIECTBIIATH
B3aMMOJIEHCTBHE C rOCYAapCTBEHHBIMU CITyKOa-
MU B 00JIaCTH 3KOJOTMYECKOW, MPOU3BOJICTBEH-
HOM, MOKapHOIl 0€30MacCHOCTH, 3alUTHI B Upe3-
BBIYAMHBIX CUTYyalUsIX, HAXOAUTh U MPUHUMATH
VIOPABJICHUYECKHE pelIeHUuss ¢ CcoOJ0IeHuEM
po(ecCUOHANBbHON 3TUKU U HOPM BEICHUS UH-
HOBAYUOHHOU VHKEHEPHOU JEATEIBbHOCTU C yUe-
TOM IOPUIUYECKUX aCMEKTOB B 0O0JACTH TEXHO-
chepHOI OE30ITaCHOCTH

Tpe6osanus OIrOC (I1K-4,
6, 14-18; OIIK-1-5;
OK-1, 7, 8), Kpurepwmii 5
AUOP (mm.5.2.5, 5.3.1-2),
COTJIACOBaHHBIM € TpeboBa-

HUSIMU MEXTyHAPOIHBIX
craumaptoB EUR-ACE wu
FEANI

P4

OpraHu3oBBIBaTh MOHHTOPUHT B TeXHOC(hepe,
COCTaBJISITb KPATKOCPOUHBIE W JIOJTOCPOYHBIE

Tpe6osanus OIroOC (ITK-2,
19, 21, 22; OIIK-1-5;

1

Vkazans! koap! komnerennuid mo ®I'OC BO (wanpasnenue 20.04.01 — TexHochepHas 6€30MMacHOCTS).

2 Kputepun AMOP (Accoupamiy HHXEHEPHOro 0Gpa3oBaHus POCCHI) COrITACOBAHEI ¢ TpeGOBAHISAMI MEXKIyHAPO I~
HeIx cTannaptoB EUR-ACE u FEANI
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IIPOTHO3BI Pa3BUTHS CUTYAI[MH HA OCHOBE €ro pe-
3yJIbTaTOB C MCIOJIb30BAHUEM 21y00KUX (hyHoa-
MEHMANbHLIX U CNEeYUAIbHbIX 3HAHUN, aHATUTH-
YECKUX METOJIOB U C/IONCHLIX MOJICTIEH 8 yC08U-
X HeonpeoeleHHOCMU, aHATTM3UPOBATH U OLICHU-
BaTh MOTCHIMAJIBHYIO OMACHOCTh 0OBEKTOB IKO-
HOMUKH JIJIA YeJIOBEKa U Cpeibl OOUTAaHUS U pas-
pabaTpiBaTh PEKOMEHJAIMH TIO TTOBBIIICHUIO
YpOBHSI 0€30MMaCHOCTH

OK-2), Kpurepuii 5 AUOP
(n.5.2.5), cornmacoBaHHBIN C
TpeOOBaHUSAMH  MEXIyHa-

pomHbIXx crangaptoB EUR-
ACE u FEANI

PS5 [TpoBoaUTH KCHIEPTU3Y OE30MACHOCTH M AKOJO- | TpeGoanus ProcC (IIK-
TUYHOCTH TEXHUYECKHUX MPOEKTOB, MPOU3BOACTB, | 20, 23-25; OI1K-1-3, 5),
NPOMBINUICHHBIX TPEINPHUITHA W TeppuTopu- | Kpurepuii 5 ANOP
aJIbHO-TIPOM3BOJICTBEHHBIX KOMILUIEKCOB, ayJIUT (HH;5-2~5_6)’ COrTacoBaH-
CHCTEM Ge30TACHOCTH, OCYIIECTBIATh Mepo- | "M ¢ TPCOOBAHMAMH MCx-

JIYHapOIHBIX CTaHJapTOB
OPUATUS 0 HAA30py U KOHTPOJIO Ha 06’561(’56 EUR-ACE u EEANI
HYKOHOMUKHU, TEPPUTOPUH B COOTBETCTBUU C JICH-
CTBYIOIIEH HOPMATHUBHO-TIPABOBOM 6a30ii
Obwexynbmypubvle KoOMnemeHyuu

P6 PabGotath B wuHTEpHANMOHAIBHON Mpodeccuo- | TpeGoanus ®I'OC (OK-5,
HaJIBHOM Cpelie, BKJIOYasi pa3padoTky aokyMeH- | 6, 10-12; OIIK-3), Kpu-
TallUK, IPE3EHTAIMIO U 3alUTy PE3yJIbTaTOB uk- | Tepuii 5 AUOP (m.5.3.2),
HOBAYUOHHOU WHXECHEPHOU AEATEIIBHOCTU C UC- COTJIACOBAHHBIH € TPeOOBa-
NONb308aHUEM UHOCMPAHHO20 A3bIKA HHAMH — MOKIYHApOAHRIX

craumaptoB EUR-ACE wu
FEANI
P7 DddexTrBHO paboTaTh HHANBUAYATBHO, a Takke | Tpeboanmst  OIrOC  BO

B KA4eCTBE pYKOBOOUmess 2pynnvl C OTBETCT-
BEHHOCTBIO 32 pa00Ty KOJJICKTUBA MPH PEIICHUH
WHHOBAIIMOHHBIX WH)XCHEPHBIX 33J1a4 B 00JIACTH
TeXHOC(EepHON OE30MaCHOCTH, IEMOHCTPUPOBATH
IPH 3TOM TOTOBHOCTH CIIEJIOBATh MPOdeccHo-
HAJIBHOM 3TUKE M HOpMaM, IIOHUMAaTh HEOOXO -
MOCTb U YMETb CAMOCMOAMENbHO YYUMbCs U T10-
BBIIIATh KBAJIM(PHUKAIUIO B TCUYCHHE BCETO Iie-
puojaa npoeCcCUOHALHON NeSITeIbHOCTH

(OK-1-3, 5, 8, 11, 12,
OIIK 1-4, TTK-18)

Kpurepuit 5 ANOP
(mm.5.3.3-6), coruacoBan-
HBIM C TpeOOBaHUIMH MEX-
JTYHapO/HBIX CTaHJapTOB

EUR-ACE u FEANI




Munucrepcrso o0pazoBanust 1 Hayku Poccuiickoii @enepanun
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE yUPEKICHNUE
BBICILIET0 00pa30BaHuUs
«HAIIMOHAJIBHBINA UCCJIEJJOBATEJbCKUI
TOMCKHWH NOJUTEXHUYECKHUI YHUBEPCUTET»

WmKkeHepHas 1IKoJIa Hepa3pylarnero KOHTPOoJIs 1 0€30MacHOCTH
Hampasnenue nonrorosku 20.04.01 TexunocdepHas 6€30macHOCTb

OT,I[GJ'IGHI/IG KOHTPOJIA U TUAIrHOCTHUKH

YTBEPXIAIO:

PyxoBonutens OOII

20.04.01 TexnocdepHas 6€3011aCHOCTh
B.A. IlepmunoB

05.02.2018 .
3AJJAHHUE
HA BbINOJIHEHNE BbINYCKHON KBAJIN(QUKAIMOHHOM PadoThI
B dopwme:
MarucTepCcKoOM IUccepTalnuu
Crygnenry:
I'pynnbi PHUO

1EM61 Ab6nynnaeBoit Asuze PycramoBHe

Tema paboThI:

AHaJM3 N0KAPHOIi ONIACHOCTH U Pa3padoTKa MepONPUATHH 1JIsl COBepIIeHCTBOBAHUSA NIPOTH-
BOIIOKAPHOM 3alIIMTHI NPOU3BOICTBEHHOI0 00beKTa

VYTBepxeHa NPUKa30M JUpPEKTopa (1ara, HOMep)

\ 02.02.18 . Ne 616/C

Cpok ciauu CTYJIEHTOM BBITIOJTHEHHON paOOTHI:

| 04.06.2018 1.

TEXHUYECKOE 3AJIAHHUE:

Hcxoanbie 1aHHbIE K padoTe

(HaumeHoanue 06beKMa UCCIEO0BAHUS UNU NPOCKMUPOBAHUS,
NpoU3E0OUMENbHOCHb U HAZPY3KA,; pexcum pabomel (Henpe-
Dbl6HbILL, NePUOOUHECKU, YUKIUYECKUL U M. O.); 8UO CbIPbs UIU
Mmamepuan uzdenusi;, mMpebo8anus K NpooyKmy, uz0enuio uiu
npoyeccy; ocobvle mpebosanus K 0COOEHHOCMAM DYHKYUOHU-
posanus (dxcnayamayuu) oovekma uny uzoenus 6 niane 06e3o-
nacHoCmu IKCNAYAMAYU, SIUAHUA HA OKPYICAIOWYIO Cpedy,
9HEP203aMPAMAM, IKOHOMUYECKUL AHATU3 U M. O.).

OOBEKTOM HCCIIEeIOBAaHUS OMNpENEIIEHUE YPOBHS IO-
KapHOU OMAaCHOCTH MPOU3BOICTBEHHOIO YYaCTKa.

HepequL nmoaJjexxamux HccjiaeaoBa-

HHMIO, TPOCKTHPOBAHHUI0O W Ppa3padoTke

BOIIPOCOB

(ananumuyeckuii 0630p NO AUMEPAMYPHLIM UCMOYHUKAM C
Yenvio BbIACHEHUs. OOCMUNCEHUL MUPOBOL HAYKU MEXHUKU 6
paccmampusaemotl 06aacmu; NOCMAHOBKA 3a0ayll UCCTIe006a-
HUsl, NPOEKMUPOBAHUS, KOHCMPYUPOBAHUS, COOEPIHCAHUE NPO-
yedypel UCCIE008AHUS, NPOEKMUPOBAHUS, KOHCMPYUPOBAHUSL,
00cydHCcOeHUe Pe3VIbIamos blNOJIHEHHOU padbomsl; HAUMEHO-
8aHUe OONOJHUMENbHBIX PA30e108, NOONEHCAWUX pa3padbomKe;
3aKaoueHue no pabome).

1)U3yuuTh OCHOBHBIC HOPMATHUBHBIC aKThl B 00JACTH
MOKapHOU OE30MacHOCTH;

2)BBISBUTH BO3MOXKHBIC MPHYMHBI BO3SHUKHOBEHHS U
Pa3BUTHS MOKAPOOIACHBIX CUTYyallUi, MecTa UX BO3-
HUKHOBEHHUSI M (PAKTOPBI IMOKapa, MPEACTaBISFOIINX
OIAaCHOCTh JIJIS1 )KU3HU U 3710pOBBS JIIOJIEH B MecTax ux
npeObIBaHUS;

3)IIpoBepUTh COOTBETCTBHE TEXHOJIIOTHYECKOTO 000-
pyIoBaHUsI TPEOOBaHHSIM JCHCTBYIOIUX HOPM H Tpa-
BUJT,

4)OmpenenuTh OCHOBHBIC PACUCTHBIC BEIMYMHBI I10-
KAPHOT'O PUCKA;
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5) Pazpaborathk miaH MEpONpHUATHI U PEKOMEHIAITNN
0 00ECTICUEHUIO TTOKAPHON OE30MMaCHOCTH.

Ilepedyensb rpaguueckoro Marepuasia

(c moyHbIM YKa3aHUuem 00513amenbHbIX Yepmediceli)

OTCyTCTBYIOT

KoncyabTaHThI 10 pa3iesaM BbIIYCKHON KBAIN(UKALMOHHONH padoThl

(¢ yxazanuem pazoenos)

Pa3nen

KoncyasTant

«PUHaAHCOBBI MEeHEIKMEHT,
pecypcodpPpekTUBHOCTL U
pecypcocoepexeHne»

Jouent OCI'H HIBUII TITY /lankoB ApreMm I'eopruesnd, K.1.H.

«COIII/Ia.]'[]:HaH OTBECTCTBCH-
HOCTB»

Houent OKJI UIITHKB TIIY AmenbkoBuu FOmust AnekcaHapoB-

Ha, K.T.H.

Pa3gen marucrepckoit auc-
CepTaluM, BHINOJHECHHbIN HA
HHOCTPAHHOM SI3bIKE

Crapmuit npenoaasarens O LIBUIT TITY Jlembsinenko Hata-

nus BragumuposHa

Ha3panus pa3aeioB, KOTOPbIC¢ TOJKHbI ObITH HAMHCAHBI HA PYCCKOM U MHOCTPAHHOM $I3bI-

Kax:

1. TeopeTuyeckasi 4acThb

Jlata BbIIauM 32JaHHUS HA BbINOJHEHNE BHINMYCKHOI KBaau(uKa-

- . 05.02.2018 .
LIMOHHO# padoThl N0 JIMHEHHOMY rpadguKy
3aganue Bb11aJ PYKOBOAUTEb:
J0KHOCTH [5(0] Moanuch Jara
ACCHUCTEHT OTAEIECHUS Ksrpmaxosa O.C. 05.02.2018r.
3agaHue NPUHAJ K HCIIOJHEHUIO CTYICHT:
T'pynna ®UO Hoamucs Jara
1EM61 AbGnynnaeBa A.P. 05.02.2018r.




Munucrepcrso o0pazoBanust 1 Hayku Poccuiickoii @enepanun
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHNUE
BBICILIET0 00pa30BaHuUs
«HAIIMOHAJIBHBINA UCCJIEJJOBATEJbCKUI
TOMCKHWH NOJUTEXHUYECKHUI YHUBEPCUTET»

WnxenepHas 1IKoJa Hepa3pyLIaroiero KOHTPoJs U 0e30MacHOCTH
Hampasnenue nonrorosku 20.04.01 Texnocdepras 6€30macHOCTb
YpoBeHb 00pa3oBaHUs MarucTparypa

OtneneHne KOHTPOJIS U IMArHOCTUKU

[Tepuon BeimonHEeHUs BeceHHuit cemectp 2017/2018 yaeOHoro roma

Dopma npeacTaBieHus: padoThI:

MaruCTepcCKas Juccepranus

KAJIEHJIAPHBIN PEUTUHI-ILIAH
BbINOJIHCHH S BHIITYCKHOM KBATH(PUKALUOHHOI PadoThI

Cpok ciaum CTy/IGHTOM BBITIOJIHEHHOUM paboThI: 04.06.18
Hara Ha3zBaHnue pa3nena (Mmoay.s) / MakcuMaJsibHbIi
KOHTPOJIS BH/1 paGoThI (MccIeIOBAHMS) 0aJ1 pa3aena (MoayJis)

12.03.2018 r. | COop cBeneHuUii U MPOBEICHUE aHAIM3a [T pa3paboTKU pasjena 20
«Teoputudeckas 4acTh»

26.03.2018 r. | Pa3zpabotka paznena «Teoputudeckas 4acTh» 10

09.04.2018 r. | Coop cBenenwmii u pazpaborka pasnena «[IpakTuaeckas 9acTby» 25

23.04.2018 r. | PazpaboTka pa3aena MaruCTepckou JAUcCepTallid Ha MHOCTPAH- 15
HOM SI3BIKE

07.05.2018 r. | Pa3zpabotka paznenoB «CoruanbHas OTBETCTBEHHOCTb» U «Du- 10
HaHCOBBI MEHEIHKMEHT, pecypcodr((PeKTUBHOCTh U pPecypcoc-
OepexeHne»

30.05.2018 r. | Odopmnenue u npencrasienne BKP 20

CocTaBWJI IPENOJIABATENb:

Jo/KHOCTH [25(0] Toanuch Jlara
ACCHUCTEHT OTAENCHUS Ksipmakosa O.C. 05.02.2018
COI'JIACOBAHO:
Pykosoaurens OOII v
20.04.01 Texuocdepnas d6e3onac- (07 (0] Henai crenet, Hoanuch Jara
HOCTE 3BaHHE
[Tpodeccop [lepmunoB B.A. I.¢.-M.H. 05.02.2018




3AJAHUE JJI51 PA3JIEJIA « PUHUHCOBBIN MEHEJKMEHT, PECYPCOD®®DEK-
TUBHOCTDb U PECYPCOCBEPEKEHHUE»

CryneHry:
I'pynna OUO
1EM61 AOGnynnaeBoit A3uze PycramoBHe
Ilxoaa HUIIHKE | Ortaenenne OKJ
YpoBenb o0Opa3oBa- Marsicrp | Hanpasitenue/ ceumastocts 20.04.01 TexuochepHuas
HUA 0e301acHOCTh

Hcxoanbie naHHble K pa3aeny «DHHAHCOBBII MeHEIKMEHT, pecypco3¢¢eKTHBHOCTD U pecyp-

cocOepekeHne»:

1. Cmoumocmo pecypcos nayunozo uccredosanus (HH):
MAmMepuaIbHO-MexXHUYeCKUxX, IHepeemuyecKux, @u-
HAHCOBbIX, UHPOPMAYUOHHBIX U HeN08eHeCKUX

Hopmbl u nopmamusel pacxodosanus pecypcos

2. Hcnonv308annas cucmema Hano200010ceHus,
CMasKu HA10208, OMYUCTIEHUU, OUCKOHMUPOBAHUS U
KpeoumoeaHus

Pabota ¢ nuadpopmanmeii, npeacTaBicH-
HOHM B POCCUMCKUX U HHOCTPAHHBIX Ha-
YUHBIX MyOIHKAIUAX, aHATUTUYECKUX
MaTepHaiax, HOpMaTUBHO-TIPABOBBIX J10-
KyMEHTax

Hepeqeﬂb BOITPOCOB, NOJJIC/KALIIUX UCCTCA0BAHUIO, 1T

O0EKTHPOBAHHIO H Pa3padoTKe:

1.Oyenka Kommepueckoeo nomeHyuand, nepcnekmus-
Hocmu u aremeprhamug nposeoenuss HU ¢ noszuyuu pe-
cypcoapexmusrnocmu u pecypcocoepeicens

O1eHKa MOTEHIIMAIIBHBIX ITOTpeOuTeNeH
uccienoanus, SWOT-aHanm3, KOHKY-
PEHTOCIIOCOOHOCTh

2.IInanuposanue u popmuposanue 0100xcema HAy4HbLX
uccnedosanull

[TnanupoBaHue 3TanoB paboOTHI, OIpee-
JIEHHE KaJeHJapHOro rpaduka 1 Tpyno-
€MKOCTH paboThl, pacyeT O10JpKeTa

3.Onpeoicenenue pecypchoii  (pecypcocbepezaroweli),
Gunancosoll, 0100HCEeMHO, COYUATLHOU U IKOHOMUYE-
cKOU 3¢hhexmusrHocmu Uccied08ansl

OreHka CpaBHUTENIBHON AP HEKTUBHOCTH
UCCIIEI0OBaHMSI

IlepeyeHb rpaguuecKoro MaTepHAJIA (C MOYHLIM YKA3AHUEM 0053amMeNbHbIX Yepmedicell):

1. Ilepeuenv smanos, pabom u pacnpeoenerue ucnoinumenetl

I'pagux nposeoenus HU
MamepuanvHole 3ampamuol

Pacuem ocnoenoti 3apabommnoii niamol
Omuucnenus 60 eneblo0dcemubie PoHObl
brooowcem HTHU

Nooakown

BpeM@HHble nokasamenu npO@@d@HHﬂ HAY4YHO2O0 uccneooeanus

\ JlaTa BbI1a4M 3a1aHUA 110 JIUHEHHOMY rpauky

| 05.02.2018

3aganue BbIAAJ KOHCYJBTAHT:

JIOmKHOCTH 0)5(0)

Ydenas cTeneHb, 3BaHne

[Toamuck Hara

Houent JlankoB Aprem
['eoprueBny

3a11aHue NMPUHHAJT K HCITIOJTHEHUIO CTYACHT:

I'pynna 5(0)

Iloamuce Jara

1EM61

AbnynnaeBa A3uza PyctamoBHa




«COIUAJIBHAS OTBETCTBEHHOCTDb»

CTyneHry:
I'pynna PHUO
1EM61 AOnynnaeBoit Azuze PyctamoBHe
Hlxona HIIIHKBE | Omoenenue OKJl
Yposer  0bpa- Maructp Hanpasnenue/ciennanbHOCTh 20.04.01 Texuocepuas
30BaHUs 0€30MacHOCTb

Hcxoonwie oannbvie K pazoey:

1. XapakTtepuctuka oObEKTa Mcciaea0BaHus (Belie-
CTBO, Marepuall, Ipudop, alropuTM, METOINKA, Pa-
00yast 30Ha) M 00JIACTH €r0 MPUMEHEHUS

Pabouas 30ma nponumouno-cyuuibHo20
omoeneHus

Ilepeuensv éonpocos, noonexcauiux ucciedo8anuio,

NPOEKMUPOBAHUIO U pa3padomke:

1. IIpodeccuonanbHas couuanbHas Oe3omnac-
HOCTh
1.1. Ananu3 ¢akTopoB, KOTOpPbIE MOTYT BO3HHK-
HYTb Ha paboueM MecTe Mpu MPOBEIECHUU UCCIEN10-
BaHUS:

— (hakTopsl (HpU3NIECKON MPHUPOJIBI (HICTOUHUKH,
CpeZCTBa 3aIlUTHI);
IPUBEICHNE JAONYCTUMbIX HOPM C HEOOXOIu-
MO pa3MepHOCTHIO (CO CCHUIKOW Ha COOTBET-
CTBYIOIIIMH HOPMAaTHUBHO-TEXHUYECKUN JIOKY-
MEHT);
BO3MOXHBIE OMAacHble (PAKTOpbl Ha paboyem
MECTE.

Ananus 6ezonacnocmu Ha pabouem mecme
npu onpeoeyieHul Kiacca yciogutl mpyoa:
napamempol MUKpOKIUMAMA,
0C8eUeHHOCMb;,
INEKMPOOE30NACHOCb.

2. DKoJ0orn4YecKas 0e30MacHOCTh:
— aHaJ M3 BO3JICHCTBUS MPOSKTUPYEMOTO pere-
HUS Ha IPUPOJHBIE CHCTEMBI;
- o0ecneyeHne 3KOJIOTMYECKON O€30I1aCHOCTH
CO CCBUTKaMH Ha HOPMATHBHO-TEXHUUYECKHE
JIOKYMEHTBHI.

Boszoeticmsue oesmenvrocmu ucciedosa-
mesi Ha aumoceghepy.

3. be3onacHOCTH B Ype3BbIYANHBIX CUTYALUSIX:
nepedeHb BO3MOXHBIX YUC B wumcciaenyemon
00J1acTH MPOMBIIIIJIEHHOCTH;

IPEJI0KEHUE MPEBEHTUBHBIX MEpP MO IpeNy-
npexaenuto YC;

nercTBusl B pe3ynbTate BosHukmenn YC u ro-
TOBHOCTb K JJMKBUJAIMH €€ TIOCIIEICTBUH.

Bosmoorcnvie YC mexnozennoco, npupoo-
H020, OUON02UYECKO20, IKONO2UYECKO20 U
COYUATbHO2O Xapakmepa.

bezonacnocms npu 603mM0#CHOM 803HUK-
Hosenuu oonot uz 4C.

4. TlpaBoBble M OpraHu3allMOHHbIE BOIPOCHI
ol0ecrieyeHust 0€30MACHOCTH:
— ClIIeuaJIbHbIC (XapaKTepHBIe AJIA IIPOCKTU-
pyeMoil paboueil 30HbI) IPaBOBbIE HOPMBI
TPYZOBOTO 3aKOHOIATEIHCTBA.

Ocnosononazaiowue  3aKOHOOAMeNbHbLE
akmul, YCMaHagIUearOwue Npagosvle 0c-
HOBbl pecyIupoBanus. OMHOWEHUN 8 00-
Jacmu oxXpamvl mpyoa mexcoy pabomooa-
menAmMu U padoOmMHUKamu, HaAnpagieHHbvie
Ha co30aHue yciosuii mpyod, cCOOmeemcn-
8YIOWUX MPEOOBAHUAM COXPAHEHUS HCUSHU
U 300p08bsi 8 npoyecce mMpyooBol Oesi-
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Pedepar
Brinmycknas kBanudukanmonnas padora coaepxkut 94c., 2puc., 25 tabi., 32
UCTOYHUKOB, 4 TIPUIIOXK.

KmroueBsie cioBa: IloxkapHas onacHOCTh, OLIGHKA PHMCKA, aHAJIW3 MOXKapHOMU

OIMTaCHOCTH, MCTOAHMNKA OIICHKH.

OOBexTOM HCCICAOBaHUS ABJLICTCA ACATCIILHOCTL ITPOJAAaBId-KaCCHpa Ha CO-

BPEMCHHBIX TOPIrOBbLIX IIPCAIIPUATHAX.

L[GJIB pa6OTI>I — ONpPEACICHUE YPOBHS MOKAPHOM OIMMACHOCTH MPOU3BOICTBECH-

HOT'0 VYYacTKa IMOKPacoyHoro u cymmiabHOro otraeiaeHusa OO0 «DHeproceBucHasA

KOMIIaHHU ).

B IIponeccC UCCiICaA0BaHusg U3YUYCHNUC MCTOJANKH OIMPCACICHUA PACYCTHBIX BC-

JJUYHUH ITOXAPHOI'O PUCKA HA ITPOU3BOJCTBCHHBIX 00BEKTaX.

B PE3YIbTATC HCCICOAOBAHUA OBLI D33D360T3H IUIAH MEPONPUSATHM M PEKO-

MCHAAIHUH II0 00CCIICYCHUIO MOKapHOM 0E€30I1aCHOCTH TEXHOJIOTMYSCKOTO IIponccca

OPOM3BOACTBEHHOTO O0OBHEKTA.

CreneHn BHCAPCHHA: HA CTAAWH PACCMOTPCHHUA.

OO6sacTh NPUMEHEHHU: aHAJIU3 MOKAPHOU ONACHOCTH

DxoHomuyeckas 3()PEKTUBHOCTH/3HAYMMOCTh palbOTHI: JaHHas pabora mo-

3BOJIUT VIIPOCTHUTH TPV pa6oqer0 IICpCoOHaAJIa, ITPCAOTBPATHUTE BO3MOXXHBIC HCCHACT-

HBIC CJIydau, TCM CaMbIM CHHM3UTH YPOBCHb 3KOHOMUYCCKHUX M COLHMAJIBHBIX IMOTCPHb

OPpCAIIPUATHA.

B OynymieM miaHupyercs: yCOBEpPIIEHCTBOBAHUE METOA.
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BBenenne

Pa3BuTHE HAYKU U TEXHUKU B COBPEMEHHOM MUPE MPHUBEJIO K CO3JAHUIO TE€X-
Hocdepsl. JItoau, ucnosib3yst HOBbIE TEXHOJIOTHH, YIPOILAIOT CBOKO U3Hb, HO TMPO-
IIECCHI, MPOTEKAIOIINE B TEXHOCPEpPE, MOCTOSTHHO KOHTPOJIUPOBATh HE yaaercs. B pe-
3yJbTaTe YETro MPOUCXOIAT MOXKapbl, KOTOPHIE MPEACTABISAIOT OOJBIIYI0 OMAaCHOCTh
JJISL TIOIEN.

HawnbGonee mocToBEepHBIM MOATBEPKACHHEM aKTyaTbHOCTH HACTOSIICH pado-
Thl MOTYT CIIYXUTh JaHHbIE U3 OPUIMATbHOW cTaTUCTUKU MunucrepctBa Poccuii-
ckoii Denepanuu Mo jAeiaM TPakKJaHCKOW OOOpOHBI, Ype3BbIYAHHBIM CUTYyaIlUsIM U
JIMKBUJALMHA TIOCJIEICTBUN CTUXUHHBIX O€ICTBUIA.

O6cTanoBka ¢ noxapamu B 2017 roay B Poccutickoit deneparyn xapakrepu-
30Bajach CICIYIOIMIMMH OCHOBHBIMU MOKAa3aTeJsIMUA: - 3apeructpupoBano 133077
MOKApOB; - MPHU NoKapax norudiso 7824 denoBeka; - MpH Moxapax MOJTyIUSId TPaB-
MbI 9361 denoBek; - MPSMON MaTepualbHBINA yiepd npuuruHeH B pazmepe 14217273
MITH. pyOueii [1].

3a mocnegHue S JET Ha MPOMBIIUICHHBIX NPEANPUITHAX Mpousouwio 16527
noxkapoB. PacnpocTpaHeHue Moxapa Ha 3HAUYUTENBHYIO 4YacTh MPOU3BOJCTBEHHBIX
MOMEIIEHUH MTPUBOJIUT K OOJIBIIOMY MaTepHaIbHOMY YIIepOy, rudemu momaei. Oc-
HOBHBIMHM NPUYMHAMU SIBJISICTCS HApYIICHUE MPABUII IKCIUTyaTallud AJIEKTPOOOOpY-
JIOBaHUSI M DJIEKTPONPUOOPOB, HEUCIIPABHOCTh MPOU3BOACTBEHHOTO O0OPY/I0OBAaHMS,
HapylIeHUE TEXHOJOTMYECKOro Mpoliecca MPOU3BOJICTBA, HAPYILICHHE NpPaBUIl IO-
YKapHOU 0€30MaCHOCTH TMPU MPOBEJACHUU AJIEKTPOra30CBapOYHBIX pabOT, HApYIIEHHE
TpeOOBaHUM OXpaHbI TPY/Aa, a TAKXKE YeraoBedeckuit paktop [1].

JIJist OlleHKu ypOBHSI 0€30MacHOCTH 4YE€JIOBEKa Ha MPOMBINIJICHHBIX MPEANpH-
ATUSX HMCTOJIB3YIOT MOoHATHE pucka. IlocneactBus UepHOOBLILCKOM aBapuu MOCITY-
YKUJIM Ha49aJly MHTEHCUBHOTO Pa3BUTHS MCCIICIOBAHUN TEOpHUH U mpodIieM pucka. Mc-
CJIeZIOBAaHUSIMH TEOPUU PUCKA 3aHUMAJIUCh TAKWE PYCCKUE yueHble, kak B.A. Axu-
MoB, A.A. beikoB, H.H. bpynumnackuii, FO.JI. Bopo6ses, 11 B.A. Bnagumupos, 1. A.
bonoawsin, FO.M. I'myxoBenko, .M. I'opauenxo, FO.U. lemessix, C.B. Cokonos,

FO.H. le6exo [2].
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C pasBuTHEM TEOpPHH U MPOOJEM PHUCKA CO3AAIOTCS HOPMATUBHBIC U 3aKOHO-
JaTenbHble JOKYMEHTHI. J{s obecrieueHust 6€30MacHOCTH M 0OOCHOBaHHS Hapyle-
HUH 10 MOXKapHOU 0€30MaCHOCTH Ha MPEANPUATUAX, HEOOXOUMO MPOBOAUTH OLIEHKY
nokapHoro pucka. OleHkKa moXXapHOro pyucka Ha NPeANnpUsITUU TPOU3BOJUTCSA B CO-
oTBeTCTBUU ¢ TpeboBanusimu denepanbHoro 3akoHa ot 22 uronsg 2008 r. Ne 123-03
«Texuuyeckuil periiaMeHT o TpeOOBaHUSX MOXKapHOU OezonmacHOCTH». KauecTBeHHO
MPOBEJICHHBIC PACUETHl BEJIMYUH MOKAPHOTO PUCKA MOTYT OBITh BKJIIOUEHBI B JCKJIa-
paluio MoxapHou 0€30MaCHOCTH 0OBEKTA 3aIUTHI.

Llenpr0 BBITYCKHOM KBAIM(PUKALIUOHHON pabOThl SBISETCA ONpEeTIeHUE
YPOBHSI MOXapHOW 0€30MaCHOCTH MPOU3BOJACTBEHHOI'O y4acTKa MOKPACOYHOTO U CY-
mmibHOTO oTAeneHus: OO0 «DHeproceBUCHAsT KOMITAHUS.

O6mwekT uccnenoBanusi: OO0 «DHeprocepBucHas KoMIaHus», . CeBepcek,
Poccus.

JIJist TOCTHKEHUST TTOCTABJICHHOW 11eTTM OBLIM OTNPEJICNICHBI CIeAYIoIIre 3a/1a-
qu:

1. BbIssBUTh BO3MOYKHBIE TPUYMHBI BOZHUKHOBEHHS U Pa3BUTHSA MOKapOOIIac-
HBIX CUTYyalldid, ME€CTa MX BO3HUKHOBEHHUS U (PaKTOphI Mokapa, MPEeACTaBIISIONINX
OTTACHOCTb JUIsI )KU3HU U 37J0POBBS JIIOJICH B MECTaX UX MPEeObIBaHMUS.

2. [IpoBepuTh COOTBETCTBUE TEXHOJIOTUYECKOTO 000PYA0BaHUS TPEOOBAHHIM
JEUCTBYIOIIUX HOPM U MPABUIL.

3. OnpenenuTbh OCHOBHBIE PACYETHBIC BEIMYMHBI MIOKAPHOTO PUCKA.

4. [IpousBecTy CpaBHUTEIBHYIO OIIEHKY PE3yJIbTATOB UHIUBUIYAIHBHOTO PHC-
Ka, MOJIyYeHHBIX MPHU pacyeTax, ¢ UHAUBUIYATbHBIM JOMYCTUMBIM PUCKOM.

5. PazpaboTaTh miuaH MEpONpHUATHII U PEKOMEHIAIMN MO OOSCIICYCHHIO TO-
KapHOU 0€30MaCHOCTH TEXHOJIOTMYECKOT0 MPOLECcca MPOU3BOICTBEHHOTO OOBEKTA.

Pe3ynbTaThl NpOBENCHHBIX UCCIIEIOBAHUI MO3BOJAT YCTAHOBUTH COOTBETCT-
BHUE O0OBEKTa 3alUTHI TPeOOBaHUSIM TOkapHOU Oe3omacHocTu. [TomoryTt mpu oboc-
HOBAaHHMM BBIOOpA OPraHU3AIMOHHBIX, WHXEHEPHO-TEXHUYECKUX MEPONPHUSATHNA TIO0
obecrieueHnt0 0€30MACHOCTA COTPYIHUKOB BBITIONHSEMBIX PaOOThI B MPOMUTOYHO-

cymmibHOM otaesneHuu OO0 «HeprocepBUCHAs KOMIIAHUSY.
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1 O630p uTEpaTYpBHI

1.1 TlonsiTHe pHcKa U €ero MecTO B cucTeMe 0e30MaCHOCTH

Ha coBpemeHHOM 3Tame pa3BUTHS 3HAHHUIM O YEJOBEKE M OKpYyKarolleh ero
cpeze AJisl OLIEHKH KaKoi-TuO0 CUCTEMBI U YPOBHS 0€3011aCHOCTH YeJIOBEKa BCE Yallle
UCIIOJIb3YETCsl TIOHSITHE pUcKa. B mociienue qecsaTuiaeTus: Teopust pucka MHTEHCUBHO
pa3BUBaeTCA ISl OLICHKU U aHaJIu3a MHOTHX aCIEKTOB 0€30MaCHOCTU CIIOKHBIX TEX-
HUYECKHX, SKOHOMHUUYECKHUX M COLIMATBHBIX CUCTEM, a TaKkKe B 00JaCTH 3alUTHI JIIO-
Jied OT MokapoB, KaTacTpod M UHBIX YpE3BbIUYAWHBIX cUTyalui [2].

NHTeHCcuBHOE pa3BUTHE UCCIIEIOBAHUI NIPOOJIEeM pucKa B Halllel CTpaHe Io-
ayuniio nocyie YepHoObLIbCKOM aBapuu, KoTopas mpousonuia 26 ampens 1986 roxa,
KOTI'/Ia CTpaHa MoKasalia ue0JIOTHIO «a0COIIOTHOM 0€301MacHOCTHY» HECOCTOSATEIBLHOM.
B Hamm 1HU 3TOT npouecc nepenen B 00JacTh NPaKTHYECKOW pean3anuu — co3/a-
I0TCSI HOBBIE 3aKOHOJIATEIhCTBA U HOPMATHUBHO-METOJUUECKUE TOKYMEHTHI B 00JIaCTH
0ezonacHocTH [3—4].

UccnenoBanuio u aHalinu3y PUCKOB MOCBSIIEHBI pabOThl Takux Poccuiickux
yueHbIX Kak: B.A. AkumoB, A.A. beikos, H.H. bpynumunckuii, FO.JI. Bopo6nes, B.A.
Bnagumupo, W.A. bonoassan, .M. TI'nmyxoBenko, J.M. T'opauenko,
10.1. [Jemesnix, C.B. Cokomnos, F0.H. Ille6eko [2].

B Hacrosimiee BpemMsi MUHUCTEPCTBA M BEJOMCTBA aKTHBHO BHEIPSAIOT METO-
JIOJIOTHIO aHAJIM3a U YIIPaBJICHUSI PUCKAMHU.

[TonsiTue pucka u ero 6ojee 00LIME ONPEAEICHUS TECHO CBSI3aHbI C BO3MOXK-
HOCTBIO WJIM BEPOATHOCTHIO BO3SHUKHOBEHHUSI HEXKENATEIBHOTO COOBITHS:

OnHaKo PUCK MOXKET HE TOJIbKO XapaKTEpPU30BaTh BO3MOXKHOCTh IPUUNHEHUS
Bpea WM yiiepoa, HO XapaKTepu3yeT M CTENeHb YBEPEHHOCTH B peasin3alliu, T.c.
MOYKHO CKa3aTh, YTO PUCK — 3TO KOJIMYESCTBEHHAsI Mepa omacHocTH [4].

[Ipu BeposATHBIX (CTPACTHBIX) COOBITUSIX PUCK XaPAKTEPUYETCS IBYMS CaMO-
CTOSITEIbHBIMU KOMITOHEHTAaMU: BEJIMYMHON y1iepOa OT BO3ACUCTBHS TOTO WJIA HHOTO
OIMMAacHOro (paKkTopa U BEPOSITHOCTh BOSHUKHOBEHUSI pacCMaTpUBaeMoro (pakropa.

Haubonee o06muM nokazaTesneM prcKa CUNTaeTCsl MAaTEMaTHYECKOE OKUJaHUEe

yiiep0a OT onmacHoro coobITHs 3a rof [9]:
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yiiep6 coObITHE o
IToka3zarens PHUCKA ——= 4aCTOTa———XCPCIHHU YIICD
BpeMs BpeMs

1ep6
6 yumep
cobbITHE

Kax1yto onacHOCTbh XapaKTepHU3yIOT MHOTO Pa3HbIX PUCKOB, KOTOPBIE OLICHU-
BAIOT pa3HbIC NTApaMETPbI U CTOPOHBI ITOM OITACHOCTH.

B CcoBpeMEHHBIX YCIOBHUSAX IMPHU YIPABICHHUH PUCKAMH MOKHO YMEHBIIHTH
CTENEHb OMACHOCTH OOBEKTA 3AILUTHI, CIECAOBATEIbHO, YBEIUUYUTh U MOBBICUTH CTE-
IeHb OE€30MaCHOCTH JAaHHOTO 00BEKTA 10 MAaKCUMaIbHO BO3MOXKHOTO. TOJIBKO B 3TOM
CMBICIIE MOJKHO CKa3aTh O «COCTOSIHUM 3aIUIIEHHOCTH» OOBEKTA OT YIPOKAFOIIMX
eMy omacHocTei [5].

1.2 Ilo:kapHbIe PUCKH M UX BHBI

B pa3Butun Hamiero o01ecTsa Takue MOHATHS KaK PUCK, 00eCrieYeHUE ypOB-
HS TIO’KapHOM 0€30MaCHOCTH U YPOBHSI T0KAPHOM ONACHOCTH CTAHOBUTCS BCE Ba)KHEE
u BaxHee. [lo ypoBHEM MokapHOW OMACHOCTH MOHUMAETCS Takas CUTyalus, KOTO-
pas mpeacTaBisgeT co00il yrpo3y »KU3HU WM 310pPOBbIO JIFOJEH, HAHECEHUE MaTepu-
aJIbHOTO yIliepOa M3-3a mnokapa. YpoBeHb O€30MaCHOCTH JIOAEH JOKEH COCTaBIIATh
0,999, a ypoBeHb MOKapHON OMACHOCTH HE JOJIKEH MPEBBIIATH OJJHY MAJUTMOHHYIO B
rox [10].

JIist 0OBbEKTOB 3alMThl OCHOBHBIMU MOXapHBIMU PUCKAMH SIBJIIETCS B TEp-
BYIO OU€peb YUCIO MOKapoB Ha 0JHOro yenoBeka (R1), T.e. BEpOsATHOCTH ISl Kax-
JIOTO YEJIOBEKA CTOJKHYTBCS C II0KApOM B TeueHue roaa. Puck R2 — BeposiTHOCTH 1O-
ruOHYTh npu noxape. Puck R3 — konnuecTBo MOruodmmx oT mokapoB 3a TOJ U BEpo-
ATHOCTB THOEH yesioBeka [9].

[ToxxapHble pUCcKU KIacCU(ULIMPYIOTCS HA TP BUAA:

— WUHJMBUAYAJIbHBINA, TPU 3TOM OLICHUBAETCS BOZMOXHOCTh T'MOEIH OJJHOTO

YEJI0BEKa;

— COLMAJIbHBIN, aHAJIM3UPYETCS CTENEHB OMMACHOCTH, KOTOPast MOXKET MpPH-
BECTHU K TMOENH TPYIIIbI JIIOACH; - TOMYCTUMBIH, CBA3aH C MaTepUalbHbIMU
norepsimu [10].

BrisiBnsisi oTaenbHble (PakTOphl, KOTOPBIE BIAMSIOT Ha YPOBEHb PHUCKA, MOXKHO

BOBHCﬁCTBOB&TL Ha HHUX, T.C. pUCKOM MOXHO LCJICHAIIPABJICHHO YIIPAaBJIATD. Ecan
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JOTMYCTUTh BO3MOXXHOCTh YIIPABJICHHUS PUCKOM, TO 3HAYUT, B U3BECTHOM CMBICIIE U B
OMPEICICHHOW CTENEHU, MOKHO YIPABIIATh OMACHOCTHIO (B TOM YHUCIIE — MOKAPHOM),
yrposKaromieii 00beKTy 3aIuThl [6].

OueHKy NOKapHOro pUcCKa MPOBOIAT HAa OCHOBE pacuéra BO3JCHCTBUSA Ha
J10JIel opakaroimux (HakTOpOB MOXKapa U MPUHATHIX MEP MO CHIXKEHHUIO YacTOThI UX
BO3HMKHOBEHUS U mocienctBuil. CucrteMa moxkapHoil 6e3o0macHOCTH 00beKTa o01ie-
CTBEHHOT'O Ha3HAYEHU JO0JKHA 00€CIeunBaTh BEIMYMHY MTOKApPHOTO PUCKa, HE Mpe-
BBIIIAIONIYIO MPEACIbHO JOMYCTUMOrO 3HaueHus. BennunHa MHIMBUAYaTbHOTO TO-
YKapHOTO PUCKa HE JIOJHKHA MPEBBIIATh OJTHOW MUJITMOHHOM (IJ11 pUCKa B KauecTBe
KpuTepus: 3PpPEeKTHBHOCTH, KaK MPABHWIO, UCIIOJIB3YETCs MOKAa3aTelbh WHIWBUIAYATIh-
HOTO pucka (tadmuma 1.1). Ins 3TuX 1eneil ycTaHOBIEHBI KOJIMYECTBEHHBIC 3HAYE-

HUS IPUEMIIEMOTO PUCKA, IPUHEOPEKUMOI0 PUCKA, HEMTPUEMIIEMOTO PUCKA.
Tabnuna 1.1 — KonudecTBeHHbIE 3HaUE€HUS ONPE/IENICHUS T0Ka3aTeleld HHANBUIYaIbHOTO pUCKa

JJIA 30HUPOBAHUA TCppI/ITOpI/Iﬁ 110 CTCIICHU OIIaCHOCTH OT ‘lpe3BLI‘laﬁHBIX CHTyaHHﬁ.

KosnuectBennble 3Haue- | Bua npumeHseMsbIx Mep
KauecTBeHHbIE 3HAUEHNSA
K HUS KpUTEPUU UHAMBUAY- | AJIMUHUCTPALMU TEPPU-
P aJIBLHOTO PUCKA, YeJ/TOJ TOpUl
Her neobGxogumoctu B
ITpuemeMslii puck R.i<107° MEPOIPHUATHIX o
YMEHBUIEHUIO BPEMEHH.
30Ha MECTHOTO TOKpOH,
. _ _ HEOOXOJAMMO OIIEHKa Iie-
[IpeHeOpEKUMBIN PUCK 107°<R,;<1073 8
J€CO00pa3HOCTH Mep IO
YMEHBIIEHUIO PUCKA.
HeoOxoauMbl  HEOTIOXK-
Henpuemiiemsbiit puck R,;<1073 HbIE MEPBHI IO yMEHbIIIE-
HUIO PUCKA.

VYrpaBisis OKaApHBIMA PUCKaMH, MOYKHO BO3/IEMCTBOBATh HA OINPEIAECICHHBIE
(bakTOphl, TEM CaMbIM MOHMKasl 3HAYEHHSI PUCKOB JI0 TPUEMIIEMBbIX.

IIpocnexxuBarh TUHAMMKY MOKAPHBIX PUCKOB IO3BOJISET 3aBUCHMOCTb PHUC-
KOB OT BPEMEHU.

[ToxapHbIll pUCK KaK (YHKIIUS HECKOJIBKUX MEPEMEHHBIX U €0 3aBUCHMOCTD

ot Bpemenu [ 10]:
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R = j[S (&), T(), N(©)]=F(t) (1.1)
rae R — noxapHslii puck;

S — coumanpHble (HAKTOPBI U MPUUUHBI TIOKAPOB;

T — BpeMs;

N — npupoaHble GaKTOpbl U IPUUUHBI [105KAPOB;

T — TeXHOT€HHBbIE (PAKTOPBI U IPUUUHBI TIOKAPOB.

CymiecTByeT Tpu TpyIIlbl OPUYMH BO3HUKHOBEHHS MOXKapOB: NPHUPOIHBIE,
TE€XHOT'€HHBIE U COLIMAJIbHBIE.

K npupoiHbIM TpUYMHAM IOXApOB OTHOCSTCS yJIapbl MOJHUHM, HEPrHs
Connia, camoBo3ropanue U T.1. K TeXHOr€HHbIM MPUYMHAM [10XKAPOB OTHOCATCA He-
UCIPABHOCTH B AJEKTPONPUOOpaAX U JIEKTPOCETAX, CUCTEMAaX OTOIUICHUS, UHKEHEP-
HBIX CEeTSX U Mpudopax.

K comuanbHbIM NpUYMHAM OTHOCSITCS MOJDKOTH, OOpallleHHe C OTKPBITHIM
IJIaMeHEM, HEOPEKHOCTh MPU KYPEHUH, HapYyILIEHUE TEXHUKU 0€301TaCHOCTH, TI€ BU-
HOBHHUKOM IT0XKapa sBIsieTCs YenoBeueckuit gpaxtop [9].

Bce noctmkeHus Hayku O Mokape, MoKapHO-TeXHUYECKUEe pa3paboTKH, CIIO-
coObl M MeTo/Abl O0OecrneueHHs] MOKapHOM O€30MacHOCTU SIBISIIOTCA CPEACTBAMU
yIpaBJICHUS MOXKAPHBIMU PUCKAMHU.

1.3 AHa/Iu3 U OlleHKAa pucKa

OnHoit U3 OCHOBHBIX OCOOEHHOCTEHN aHaIM3a TEXHOJOTUYECKOIO U MOKapHO-
IO PHUCKOB SBJISIETCSI U3YYEHUE HETATUBHBIX IOCJIEICTBHI, KOTOPhIE MOTI'YT BO3HHUK-
HYTh B pe3ysbTare cO0eB, MPOU3OIIECAIINX B TEXHOJIOTHYECKUX mpoueccax. [Tpume-
POM TOTO MOXKET MOCIYXHTh OTKa3 B pab0Te TEXHMUYECKUX CHCTeMax WA OLIMOKa,
JIOTIyIIeHHAas: 00CTYKUBAIOIUM TepcoHaioM. B aHHOM cuTyaluu MOKHO paccMmart-
pHUBATh TAKXKE U HETaTUBHBIE BO3JICHCTBUS HA OKPYKAIOILYIO PUPOJIHYIO CPEy U Ha
Jr0Ae¥ mpu BEACHUH MPOU3BOACTBA U €r0 HOPMAIbHOM (DYHKIIMOHUPOBAHUU 32 CUET
YTEUKHU BPEJIHBIX BEIIECTB WM BHIOPOCOB OIMACHBIX T'a30B, a TAKXKE CIMB HEOUYHUIIICH-
HBIX CTOKOB.

[loaBeaeHne UTOTOB aHAJIM3a PUCKA UMEIOT CYLIECTBEHHOE 3HAUEHHE ISl TO-

ro, YTOOBI [IPUHATH pAadUOHAJIBHBIC H 000CHOBaHHbBIC peuiCHus IIPH OIIPCACICHUU
19



MeCTa MPOCKTHUPOBAHUS M Pa3MEUICHHs] MPOU3BOJACTBEHHBIX OOBEKTOB, NMPHU XpaHe-
HUU U TPAHCIIOPTUPOBAHUMU ONACHBIX MAaTEpUAJIOB U BelECTB. B Xoae aHanu3a pucka
BBISIBIISIIOT Pa3HOOOpa3HbIe CUTYalluu U MPOUEAYPhI, C KOTOPHIMU CTAJIKUBAETCS CIIe-
LUAJKICT B MPOLIECCE CBOEH AESITENIBHOCTH, OCOOEHHO B ClTydyae BO3SHUKHOBEHHMS Ype3-
BbIUaiiHo# o0ctanoBku [10].

AHanu3 pucka UMeEeT psii OOUIUX MOJIOKEHUI HE3aBUCALIUX OT CHenudUKu
perraemMbIX 3aa4 1 KOHKPETHOW METOMKHY aHAJIM3a:

- ompejeNieHue JOMyCTUMOTO YPOBHS pUCKa JUisl pabouero rnepcoHalia, Hace-
JIEHUS U 31U ThI OKPYXKAOIIEH TPUPOIHON CPEBI;

- OIpe/IeNIEHHEe JOMYCTUMOIO YPOBHSI pUCKa MPOUCXOIUT B TOT MOMEHT, KO-
rra uHpopmalus HeJJOCTaTOUYHO MPOBEPEHa, OCOOEHHO 3TO 3aTParuBaeT HOBYIO TE€X-
HUKY U TEXHOJIOTUHU IIPOLIECCOB;

- B X0JI€ aHaJIM3a HEOOXOAMMO pellaTh BEPOATHOCTHBIE 3a7aul, KOTOPbIE MO-
I'yT IPUBECTU K PACXOXKJICHUSAM B MOJTYYEHHBIX pe3ysIbTaTax; - aHajJu3 pUCcKa HeoO-
XOJIMMO paccMaTpHUBaTh KakK MPOLECC PEIICHHS] MHOTOKPUTEPHAIbHBIX 3a/1ay, KOTO-
pBI€ B CBOKO OY€pEeb MOI'YT BO3HHMKHYTH B BHJIE KOMIIPOMHCCA MEXAY CTOPOHAMH,
3aWHTEPECOBAHHBIMU B pe3yiibTarax [9].

AHanM30M pUCKa SBJISIETCS CUCTEMATHUYECKOE UCIOJIb30BaHUE MH(OpMALINH,
HEOOXOMMOM /JIsl BBISBIIEHHUSI ONACHOCTEN, OLEHKU pUCKA JJI1 UMYLIECTBA, HEKOTO-
PBIX TPYII HAaceJIEHUs, OTAEJbHBIX JIUL UM OKpYKaroliel cpenapl. B GonblmmHCTBE
CJIy4aeB aHAJIU3 PUCKA ITPOXOJHUT B HECKOJIBKO ATaIIOB:

1. IlnanupoBanue u opraHuzanus paboT. B MOMEHT mpoBeAeHHs JaHHOTO
ATana He0O0XOIUMO:

— yKa3aTh NpoOJeMbl U MPUYUHBI, KOTOPbIE BBIHYKIAIOT IJI HMPOBEICHHUS

aHanu3a;

— ONpeNeNuTh aHAIM3UPYEMYIO CHCTEMY W BBINOJHUTH €€ MOJIHOE OIHca-

HUE;

- HOI[06paTI) KOMaHy HGO6XOI[I/IMYIO I IIPOBCACHUWA aHAJIN3a,
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—  BBISIBUTh UCTOYHHMKH HHPOpPMAIMK O OE30MaCHOCTH CHUCTEMBI; - chopmy-
JUPOBATh UCXOJHBIC JaHHbBIC, 00YCIOBIMBAIOIINE MIPEIEIbl PUCK- aHAJIH-
3a;

— YETKO OINPEIETUTh KPUTEPUH MPUEMIIEMOTO PUCKA U LIEJIN PUCK-aHAINA3A.

2. Unentudukanms omacHocteil. OMHON U3 OCHOBHBIX 33/1a4 Ha TaHHOM JTa-
ne spisieTcss uHdopmaiusi 00 00beKTe, pe3yJabTaThl IKCIEPTU3bI, a TAKKE UYETKOE
OINMKMCAaHKE BCEX MPUCYIIMX CUCTEME OMACHOCTE. IT0 Hanbosee OTBETCTBEHHBIN 3Tall
aHaJau3a U OTHOCHUTCS OH K TaKOMY IIO IIPUYMHE TOTO, YTO HE BBISABJICHHBIE HA 3TOM
JTalle ONIAaCHOCTU MCUYE3aI0T U3 I10JI 3pEHUS U HE pacCCMaTPUBAIOTCS Jajee.

3. Ouenka pucka. OneHKa MOKapHOTrO pUCKa MpeAcTaBisieT coOoi mpoliecc
aHaJau3a U MOJCYETa MOKAPHOTO PUCKA, B XOJI€ KOTOPOIO pacCMAaTPHUBAIOTCS CLICHA-
pUM I0Kapa, BEPOSATHOCTH MX BO3HUKHOBEHMSI M IOCIEIACTBUS C HCIOJIb30BAHHEM
OJIHOTO WM 00Jiee MOPOroB IOMYCTUMOCTH.

Onenka prcka HeoOXoJuMa JUIsl BBISIBJICHUS ONACHOCTEH C HENpPHUEMJIEMBIM
YPOBHEM pHUCKa C LIEJIbI0 AaJbHEHIINX pa3paboTOK peKOMEHAAaUUi U Mep M0 YMEHb-
HIEHUIO oracHocTel. [Ipu ATOM KpuTeprun MpueMIIEMOro pucka M pe3yJbTaThl OLEH-
KU PUCKA MOTYT OBITh BBIP2XKCHBI KaK KAYECTBCHHO, TaK U KOJMYECTBEHHO [5].

KadecTBeHHbIE METOABI TPUMEHSIOTCS ISl ONpEeAeNIeHUs] Hau0oJiee ONacHbIX
coObIThil. KauecTBeHHBIN aHaIN3 MpEeIoiaracT ONMMCcaHue BOZMOXHOTO yiiepoa, ero
CTOMMOCTHOM OLICHKH U MEP M0 CHWKEHUIO WJIN NPEIOTBPALEHUIO PUCKA.

KauecTBeHHBIE METOBI HAIPABIECHBI B OCHOBHOM Ha OCYILIECTBJIEHUE JIOTH-
YECKOI'0 aHAJIM3a YCTAHOBJICHUS CYIIECTBOBAHUS pPa3JIMYHBIX BHUJIOB pUCKa, OINpese-
JSIFOINUX X (DAKTOPOB, MPUUWH M BO3MOXKHBIX ITOCIIEICTBUH [6].

MeTtoapl KOJIMYECTBEHHOTO aHAJIN3a U OLIEHKH PUCKOB HAIIPaBJICHbI HA YHC-
JIEHHOE OIPEEJICHHE Pa3MEPOB KaK OTIAEIbHBIX PUCKOB, TaK U PUCKA MPEIIPUATHS B
uenom. Mcxonnoit nndopmanueit s npoBeAeHUsT KOJIMYECTBEHHOIO aHaiin3a Cily-
YKaT UTOTOBBIE PE3yJbTaThl KAYECTBEHHOTO aHan3a. [Ipu ucnonb3oBaHUN KOJINYECT-
BEHHBIX METOJOB PUCK PACCUMTHIBACTCS C UCIOJb30BAHUEM JIBYX OCHOBHBIX KOMIIO-
HEHTOB: YaCTOTbl WJIA BEPOATHOCTH BO3HUKHOBEHHUS Pa3pyLIMTEIBHOIO IOXkKapa H

HOCJ'ICI(CTBI/Iﬁ 9TOr0 COOBITHS. ITOT MCTO/J TO3BOJIACT ONPCACIIMTL UCTOYHUKH OIlaC-
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HOCTH, HECUACTHBIE CITy4au, MOTEHIMAIbHbIE aBapuu. BrIOOp KOIMYECTBEHHOTO Me-
TOJIa 3aBHCHUT OT HAa3HAYCHUS 00BEKTA, €ro CIOKHOCTH M OT 1eiu aHam3a [10].

B cootBerctBuu co crarbeit 94 @3 123-D3 u [IpaBun npoBeaeHHs pacueToB
MO0 OIIEHKE MOXKAPHOI'0 PHUCKA, OIIEHKA MOKAPHOTO PHUCKA OCYIIECTBISIETCS B HE-
CKOJIBKO 3TaroB:

—  OIpEAeNeHUE YacCTOThI PEaIU3aliu M0KapOONAaCHBIX CUTYaIUl;

—  OIICHKA IOCJCICTBUI BO3HHKHOBCHHUS HEXKEIATEIIbHBIX COOBITHIA;

—  COYCTaHWs dTHX BHUIOB aHaau3a [7].

Jlsist onpeniesieHus] 4acTOThl HEXKeNAaTeIbHBIX COOBITUIM HEOOXOIUMO MCIOJIB30-
BAaTh!

— CTaTUCTUYECKUE JAHHBIC MO HAJIE)KHOCTU TEXHUUECKON CUCTEMBI U €€

aBAPUINHOCTH;

— JIOTUYECKHUE METObI aHaN3a («JIEPEBbS OTKA30BY, «IEPEBbS COOBITHIN),

MMUTAIIMOHHBIE MOJIEJIM BO3SHUKHOBEHHUS aBapUil B CUCTEME «UEJIOBEK —
MallliHa — OKPY>KaIoIasi Cpeiay;
— DKCHEPTHHIE OLICHKH MyTEM y4eTa MHEHHS CIICIIUAIMCTOB B IAHHOM 00-
nactu [5].
4. Pa3zpaboTka peKOMEHJalliii IO YMEHBILIEHUIO PUCKA.
1.4 AHanu3 noKapHoi OMACHOCTH 00bEKTA
[Ipu aHanu3e noXkapHOU OMACHOCTU 00BEKTA HEOOXOAUMO ONPEIETUTD:

— HWHIWBUIYaJIbHBIM pUCK R;

—  COIMAJIbHBIN PUCK S.

TexHoJOrn4Yeckasi yCTaHOBKA CUMTAETCS MOKAPOOMACHON U €€ SKCILTyaTallusl
HEJIONYCTHMA, €CIIM WHAUBUAYAJIBHBIN pUCK R > 1-10°® roz[‘l WJIA COIUAIBHBIA PUCK
S>1-10°rox™ [4].

AHanu3 1mokapHOW OMAaCHOCTH OOBEKTa MPOU3BOIAT B CIEIYIOIIEH MOCIen0-
BaTEJIbHOCTH:

— pa3pabaThIBAIOT U AaHAIM3UPYIOT CIICHAPUH BO3MOXKHBIX BAPUAHTOB aBapuid

(B TOM 4mCl€ KPYITHOM, NPOEKTHOM U MAaKCUMAJIbHON );
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— pa3palaThIBaIOT U aHATU3UPYIOT JIOTHUECKHUE CXEMbI Pa3BUTH aBapuUil;
— pacCUUTHIBAIOT 3HAYEHUS WHIUMBHUIYAIBHOIO W COIMAIBHOIO PHUCKOB U
CPAaBHUBAIOT UX C HOPMATHBHBIMH BEJIMYMHAMU.

[Ipn 1-10°® roz['1 >R>1-10% roz['l u1-107° ro;:['l >S>1-10" roz['l MIPUHU-
MAalOT BCE BO3MOXKHBIE U JOCTATOUHBIE MEPHI JUIsl YMEHBIIEHUS! PUCKOB U OOOCHOBBI-
BAIOT MPUHSATHII BapHaHT 00ECIIeYCHUS TOKAPHOM 0€30ITaCHOCTH MPOU3BOCTBA [5].

Jlnis pa3paboTku Mep, HalpaBJICHHBIX HA YMEHBUICHHE PHUCKOB, BBISBIISIOT
(akTOpbl B3pPBIBOIIOKAPHOW OMACHOCTH Mpolecca (IPOBOASAT aHAIU3 B3PBIBOMOXKAp-
HOU OMACHOCTH TE€XHOJIOTMYECKOro mpoiecca). [Ilpu oTcyTcTBHM HEOOXOAUMBIX JaH-
HBIX /I ONPEENICHHUs] PUCKOB JOIYyCKAaeTCAd MCIOJIb30BAaHUE MHBIX KpUTEepueB (Ta-
paMeTpoOB) MOKAPHOM OMACHOCTH TEXHOJIOrMYECKuX mnpoueccoB. K takum mapamer-

paM, B YaCTHOCTH, OTHOCSITCSL:

U30BITOYHOE JaBJICHHUE, Pa3BUBAEMOE MPU CTOPAHHUM Ta30- WJIA MapOBO3-
JYIIHOM CMECHU B IIOMEILIECHUY;

— pa3sMepnl 30H, OTPAHUYEHHBIX HWKHUM KOHIIEHTPAUUMOHHBIM IPEAECIOM

pacrpocTpaHeHus IIIaMEHU Ia30B U MapOB;

— TemioBoe u3inydeHnue noxapa nponusa CYI', JIBXK wnu 1K

— pa3Mepbl 30H pacnupoCTpaHEHHUs O0JIAKOB TOPIOYMX NapoB M Ta30B IMpHU

aBapuu,

—  TEIUIOBOE U3JIyYEHUE «OTHEHHOI'0» IIapa;

— IapaMeTpbl BOJH JABJICHUSA IPU CTOPAHUMU ra30- WIM HAPOBO3MYLIHBIX

CMECEHN B OTKPBITOM ITPOCTPAHCTBE U PAM IPYTUX KPUTEPUEB.

HavinenHuplie 4nClEeHHBbIE 3HAYCHUS MMApPaMETPOB COIMOCTABISAIOT C IPEAEIBHO
JOTYCTUMBIMU (pETJIaAMEHTHPOBAHHBIMHU) 3HAYCHHUSIMHU, YCTAHOBJICHHBIMH TpeOOBa-
HUSIMU JIEUCTBYIOIIUX HOPMATHBHBIX JOKYMEHTOB. [Ipyn HEoOXOAMMOCTH mpejsiara-
I0T U pa3padaThIBAIOT MPOQPIIAKTUICCKUE U 3AIUTHBIE MEPOTIPUSATHUS, TIO3BOJISIONINE
CHHM3HTD OITaCHbIC 3HAUCHUS IMapaMeTPOB 0 HOPMATUBHOTO ypoBHs [12].

B nensx obecrnieueHuss 00bEKTUBHOCTH MPU MPOBEACHUU aHAM3a HE YUUTHI-

BAarOT UMCIOINMECCA B IIPOCKTC MJIM HA I[GI\/'ICTBYIOHIGM IMPOU3BOACTBC CUCTCMBI obecre-
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YyeHus1 TokapHoi Oe3omacHocT. CpaBHEHHE TpeOyeMBbIX MO pe3yJibTaTaM aHalu3a
MIPOTHUBOIIOKAPHBIX MEPOTPUATHIA C PEIICHUSIMH, TPUHATBIMA B TIPOU3BOJICTBEHHO-
TEXHUUYECKON TOKyMEHTAIlWH, MO3BOJSET OOOCHOBAHHO IOIOJHUTH MX HE0O0XOH-
MBIMH MEpaMH 10 3aIUTe TMPOU3BOJICTBA M OTKA3aThCA OT TEX MEPONPHSITHH, HC-
MOJIb30BaHNE KOTOPBIX HUYEM HE 0O0CHOBAHO.
OcHOBOH N7 aHanmW3a TIOXKAPHOH OMAcCHOCTH OOBEKTa CIYKHUT MPOSKTHAs
VIV TIPOU3BO/ICTBEHHAS TOKYMEHTAITHS:
— TEHEpaJbHBIN WU CUTYAI[MOHHBIN IJIaH MPOU3BOJICTBEHHOTO O0BEKTA;
— TEXHOJIOTMYECKHH  perjamMeHT  NpPOU3BOJACTBA  WJIM  pPacyeTHO-
MOSICHUTEbHAS 3alMCKa K TEXHOJOTHYECKOW YacTH IPOEKTa; - oOImme
BUJIBI M pa3pe3bl OCHOBHOTO TEXHOJIOTHYECKOTO 000pYIOBAHMUS;
— IUIaHBl pa3MENICHHs] OCHOBHOTO TEXHOJIOTMYECKOTO OOOpyJOBaHUS B
IIPOM3BOICTBEHHBIX MIOMEIICHUSX MJIM Ha OTKPBITHIX ILIoMaakax [9].
Henocrarkamu no obecriedeHUI0 MoxKapHOM 0€30MacHOCTH Ha O0BEKTaX SiB-
JISTFOTCSL:
— HEHWCIIpaBHA WM OTCYTCTBYET aBTOMAaTHYECKas MOXKapHas CUTHAIA3AITUS
¥ CHCTEeMa OTIOBEIICHHUSI JIFOJIH O TIoXKape;
— HEJIOCTaTOYHOE KOJWYECTBO MEPBUYHBIX CPECTB MOKAPOTYIIICHUS;
— HapymieHbl TpeOOBaHUS HOPM JJIEKTPOYCTAHOBOK C WMHCTPYKIUSMHU IO
OKCIUTyaTaI[H UITH JK€ YCTApPEBIIIHNE AIEKTPOCETH;
— IIyTH 3BaKyaluu oOpabOTaHbl CrOpacMbIM MaTEPUATIOM U OTACIIKOM;
— 3HAHUS W HaBBIKHM TMOBEJCHUS COTPYJAHHKOB M OOYYAIOUIUXCS MPHU Ype3-
BBIYAMHBIX CUTyaIMsIX HeaocTaToYHbI [11].
Ha pucynke 1.1 npeacrasien anroputm odecreueHus noxxapHoil 6e3onacHo-

CTH OOBEKTA 3aIUTHI.
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AHanu3 NoKapHOii 0nacHocTH 00bEKTa

N/

AHAJH3 NOKAPHLIX PHCKOB, IPHCYIUX JaHHOMY 00BEKTY

O1eHKa 3HAYEHHIT MOKAPHBIX PHCKOB

S

BrisiBnieHHe W HeclieoBaHHE [t)ﬂ[\'li)l)i\ﬂ‘ BIIAAKOLUIUX HA 3HAYEHHE
Kax 1010 MOkKapHOT0 pUCKa

NS

Onpezenenue N0IYCTHMBIX 3HAYEHHIT II03KAPHBIX PHCKOB

A4

Pa 1{)&15’)("[}(&1 METOA0B YIIPaBI€HHA NOKAPHBIMH PHCKAMH, MO3BOJIAKOLIHX
YMEHBUIHTL UX 3HAYEHHE 10 YPOBHA JONYCTHMOrO

A4

ObecnedeHne noxapHoi 6e30MacHOCTH 00bEeKTa

Pucynok 1.1 — Anroput™m obecniedeHust NMOKAPHOH 0€30I1ACHOCTH 00bEKTA 3aIUThI

[IpoBosg aHamM3 MOXapHOW OMACHOCTH OOBEKTA 3AIIUTHI, /Il Hayayia ompe-
JEJSIOTCA M aHATM3UPYIOTCS BCE TOKapHBIE PUCKHU HAa JAaHHOM OOBEKTE, 3aTeM Olle-
HUBACTCS MX TEKYIIee 3HAUYCHUE W OMPEACIISIOTCS JOMYCTUMBIC 3HAUCHUS JJIS BCEX
MOKAPHBIX PUCKOB.

[Tocne storo monaOuparoTcss U pa3padaThIBAIOTCS METOJbI U TEXHOJIOTUU
YIPABJICHHS KaXK]IbIM PUCKOM, HCIIONB3YSl UX U TEM CaMbIM 0OecTieurBasi MoxapHyko

0€30MacHOCTh OOBEKTA.
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2 O0beKT u MeTOIbI UCCJIeI0OBAHUSA

2.1 Onucanue 00beKTA

Houepnee 3aBucumoe 061mecTBo AO «CXK» OO0 «3HeprocepBucHas KOM-
MaHUs» CO37]aHO Ha 0a3e Moapa3esIeHus TI0 SKCIUTyaTallud ¥ PEMOHTY JJICKTPOIHEP-
rerudeckoro obopyaoanus AO «CXK»y.

00O «D2HeprocepBuCHas KOMIAHUS» - OJHO U3 KPYIHEWIIHNX CIEHHAIU3U-
pOBaHHBIX MpeanpusaTuii r.CeBepcka, pacmoiararonee BHICOKOKBATU(MUITNPOBAHHBIM
MIEPCOHAJIOM, OCHAIIIEHHBIM COBPEMEHHBIM 000PY/I0BAHUEM U HHCTPYMEHTOM.

bomee 50 neTr OCHOBHBIM HAIIPaBICHHUEM JEATEIBHOCTH SIBISAETCS PEMOHT
AIEKTPUUYECKOTO 000PYA0BaHUs, MPOU3ZBOJICTBO AJICKTPOIHEPTUM TEIUIOBBIMHU AJICK-
TPOCTAHIIUSIMU, B TOM YHCIIE€ JIEATEILHOCTh MO O0ECHeYeHUI0 paboTOCIOCOOHOCTH
AIEKTPOCTAHIIUM, MPOU3BOACTBO AIEKTPOMOHTAKHBIX PadOT.

2.2 lloauTHKa B 00J12CTH MOKAPHOH 0€30MIACHOCTH

['maBHOM cTparernyeckoit nenpio OO0 «IHeprocepBUcHas KOMIIAHUS» B 00-
JIACTU TOKapHOUM 0E30MacHOCTH SIBIISIETCSI 0OECIIEUEHUE TaKOTO €€ YPOBHSI, KOTOPBIi
HEOOXOUM JJI1 YCTOMYMBOTO Pa3BUTHs OPTraHU3AIMKA U COOTBETCTBYET MUHUMAIHHO
JOMYCTUMBIM PUCKaM BO3ZHUKHOBEHUS MTOKAPOB U UX MOCIIEICTBHIA.

HestenpHOCcTh OO0 «DHEprocepBUCHas KOMIAHUSA» B 00JACTH MOMXKAPHOU
0€30MacHOCTH OCHOBBIBACTCS HA MPUHIIUAIIAX:

— COOTBETCTBHUSI POCCHUICKOMY 3aKOHOJIaTELCTBY, HOPMAaTUBHBIM TpeOoBa-

HUSIM B OOJIaCTU TMOXapHOM O€30MacHOCTH MPOIIECCOB MPOU3BOJICTBA,
MECT AKCIUTyaTalllu, XpaHEHUs, TPAHCIIOPTUPOBAHUS, peaIU3allud U yTH-
JIM3aIluU B3PBIBOMOKAPOOTACHBIX BEIIECTB U MAaTEPUAJIOB;

— CHCTEMHOI'0 M KOMIUIEKCHOTO MOJIX0/Ja K OpraHU3allMOHHBIM U TE€XHUYe-
CKUM MEPONPHUATHSIM MO 00ECIICUEHUI0 MOXKAPHOU 0€30MacCHOCTH MPOU3-
BOJICTB, OCHOBAHHOT'O Ha COBPEMEHHBIX KOHIICTITUSAX MOKapPHBIX PUCKOB;

— mnpuoputera npumeHeHus OO0 «DHeprocepBUCHas KOMIIAHUS» HHTEJI-
JIEKTYaJIbHO HACBIIIEHHBIX CPEJICTB YIPABICHUIO YIIPABJICHHUS aBTOMAaTH-

YCCKUX IMPOTUBOIIOXKAPHBIX CUCTEM AJIA MPCAYIIPCIKIACHUS ITOXKAPOB, OIIC-
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PaTUBHOTO TYLIEHWS 3arOpaHWii B HAYAJIbHOW CTaJHMH, W 3BaKyalluu pa-
OOTHHKOB MPHU MOXKAPE;

— obecrnieyeHHs] TIOCTOSIHHOM TOTOBHOCTH K MPEIOTBPAILECHUIO TOKApPOB U
OTPaHUYCHHUIO UX TMOCIeACTBUM, 3(h(EeKTUBHON 3ammre pabOTHUKOB U
umytectea OO0 «DHeprocepBUCHAsE KOMIIAHUS» OT BO3JAEHCTBUA OIac-
HBIX (DaKTOPOB TOKAPa;

— TMEpPCOHAIBHOM OTBETCTBEHHOCTH pPyKoBoauTene u padboTHMkoB OO0
«DHeproceBpucHas KOMIIAaHUSI», 32 HaHECEHHUE yiiepda oT moxapa, BO3-
HUKILIETO 10 UX BUHE.

OcHOBHbBIE HANPaBJICHUS MMOJIUTUKU B 00JIACTH MOKAPHOM 0€30MMaCHOCTH:

— oOlecrieueHue pe3yNbTATHBHOIO (YHKIMOHUPOBAHUS M TOCTOSHHOTO
yIYYIIEHUs] CHCTeMbl obOecredeHusi moxapHoi Oe3zomacHoctu OO0
«OHeprocepBUCHas KOMIAHUSI» B COOTBETCTBUHU C TPEOOBAHUSIMH 3aKO-
HO/IATEJIbCTBA M1 HOPMATHUBHO-TIPABOBOI'O PEryJMPOBAHUS B JAHHOU 00-
JIACTH ACSITEIBHOCTH;

—  peanuzauus pyKOBOJIUTENSIMUA BceX ypoBHeH yrpasieHuss OO0 «DuHep-
TOCEPBHUCHASI KOMIAHUS «IIOJJHOMOYHUH IO PELIEHUI0 BOIPOCOB OPraHU-
3allMOHHO-TIPABOBOTO, (PUHAHCOBOIO M MAaTE€pHAIbHO-TEXHUYECKOTO
obecrnieyeHus MoxKapHOM 0€30MaCHOCTH MOTEHIIMAIBHO OMACHBIX 00BEK-
TOB;

—  BHeJIpEHHE B IPOU3BOJACTBO MEPEIOBBIX TEXHOJIOTHMH, 000pYyIOBaHUS U
MAaTEPUAIIOB, & MPU SKCILUTYATALIUU 3AHUN U COOPYKECHUU U BO3BEICHUU
HOBBIX 00BEKTOB, KPOME TOTO CTPOUTENBHBIX KOHCTPYKIUI C MOHM)KEH-
HBIMHU CBOWCTBAMMU ITOKAPHOU OIMACHOCTH;

—  0e3yCIIOBHBIM y4yeT MEpPONPUATHI MO 3alUTe 0OBEKTOB COBPEMEHHBIMU
CUCTEMaMU MOKAPHOM CUTHAJIU3alMU, TOKAPOTYUICHUS, ONMOBELIECHUS U
YIPABJICHUS 3BaKyallMeW JIFOJIEH MPU MOXKape B JOJTOCPOYHBIX M KpaT-
KOCpPOUYHBIX IUIaHaX, IMporpammax, npoekrax passutua OO0 «3Hepro-

CCPBHUCHAA KOMIIAHUS;
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—  BeJEHHUE Pe3yJbTAaTUBHON MPOTHBOMOXKAPHOW MpOIAaraHibl U 00ydeHUs
pPaOOTHHUKOB C WCIOJIb30BaHUEM HH(GOPMAIMOHHBIX CHUCTEM, KOpIIOpa-
TUBHBIX CPEJICTB MAacCOBOM MHGOpPMAIINH, HATJISAHOW aruTauu.

B opranuzanmu ucnonb3yercs ciaeayronas HOpMaTUBHO-TEXHUYECKAs JTOKY-

MEHTAIlUsl B 001aCTH MOXKapHOU 0€30MacHOCTH:

— Iomutuka OO0 «3OHeprocepBUCHas KOMIIAHUS» B OOJACTH MOXKApPHOU
0€30IacHOCTH;

— TlomoxeHue 0 MPOBENEHUN JKCIEPTU3 MO B3PHIBOONACHOM U IMOXKAPHOU
onacHOCTH ITpon3BoicTB OO0 «DHeprocepBUCHasE KOMIAHUDY;

— Ilonoxxenue 00 opraHu3anuu KCIUTyaTallud CUCTEM (CPEICTB) MoOXkKap-
HOW aBTOMaTuku B moxapazneneHusix OO0 «DHeprocepBUCHAs KoMIIa-
Hus»; [losokeHne no macnopTU3anuu 3JaHUN U COOPYKEHUH MOXKapo-
ONAacHBIX KaTeropuii «A», «b», MOMEIIEHUNH U COOPYKEHUU IMOKapo-
onacHbIX kKareropud «B-1» - «B-4» ¢ B3ppIBOONacHbIMM 30HaMH, Ha-
PYXHBIX ycTaHOBOK Karteropuii «AH», «BbH» mnpousBoacTBeHHOro u
CKJIaJICKOTO Ha3HA4YECHUS;

— Ilonoxenue 006 opraHu3alMK MOKAPOOIMACHBIX padOT B MOJpa3aeicHU-
AX;

— MHarerpupoBanHas cuctemMa MeHemxMeHTa. Cuctema ymnpaBieHUs Mo-
xKapHoU 6e30nmacHOCThI0. OCHOBHBIE MOJ0KeHUs. Opranu3anuus padoThl;

— MHWHcrpykius o mopsiike BbIOOP M SKCIUTyaTalldu MEPBUYHBIX CPEICTB
noxaporyuenust B nojapaszaeneausx OO0 «HeprocepBUCHasT KOMIMa-
HUSD;

— MHWHcrpykius o Mepax MmokapHOW Oe30macHOCTH B 37aaHuu 73 mrNed
y4acTok peMoHTa 3nekrpoasurarenei U-116-0102-02-2018;

— Tlonmoxenue Mo opraHu3aluu padoThl MOKAPHO-TEXHUUECKON KOMUCCUU
B OOO "DHeprocepBucHasi KOMIaHus'";

— PJI 34.20.802.93 MHcTpyKuMs MO paccieOBaHUIO U YUYETY IMOKAPOB,

MMPpON30IICANINX Ha 00BeKTax 9HCPI'CTUKMU.
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2.3 XapaKkTepuCTHKA NPONMTOYHO-CYIIMJIBHOTO OTACICHUSs

OTtaeneHre NPONUTKU U CYLIKH SIBJIIETCS CTPYKTYPHBIM IMOJAPA3/ICICHUEM B
coctaBe opranuzaiuu OO0 «DHeprocepBucHas KoMIaHus». OTAEICHUE BBEICHO B
skcruryaranuto B 2011 roay, miomaas KOTOPOro cocTaBisieT 76,5 M°., HAXOIHUTCS Ha
MIEPBOM ATa)k€e MPOU3BOACTBEHHOIO 1iexa. OTaeraeHne NpONUTKA U CYIIKU MPE/ICTaB-
JsieT co00i OTJEIbHOE TTOMEIIEHHUE, U30JIMPOBAHHOE OT COCEAHUX OTICICHUMN U yJa-
CTKOB CIUIOIIHBIMU OTHECTOMKHUMU MEPETOPOJKAMH.

OtneneHre COCTOUT U3 YYACTKOB CYIIKH, OXJIAXKIEHUS, TOKPHITUS U OKPACKU
M30JSIUMOHHBIMM JJaKaMU, BaKyyM-HarHeTaTeJbHOM MPOMUTKU, NPONUTKH OKyHAHU-
eM. B oTneneHun uMmeroTcs CyMIMJIbHBIE TEYM ISl CYLIKH 3JEKTPUYECKUX MAIHH,
OKpacoyHas KaMmepa JJisl IOKPBITUS SKOPEH U OCTOBOB 3MAJIbI0, YCTAHOBKA IS IIPO-
MUTKH KaTyLIEK TATOBBIX JBUTATENEH, OaK JUIsl OKpAaCKM KaTylIeK OKYHAaHHEM, yCTa-
HOBKA Iepe/IBIKHAsL 0€3BO3/YIIHOTO PaclbUICHHs], YCTAHOBKA C aBTOKJIABAMU, BAKY-
yM-HarHeTaTelbHbIi 0ak, aBTOKJIAB JUIsI KOMIIAYHIAMUPOBKHU MOJIOCHBIX KaTyIek (C
MIOJIOIPEBOM), YCTAaHOBKA C OajsToHaMH a30Ta (YCTAHOBJIEHA BHE MOMEIICHHS ), JTaKO-
IIPOBO/I, YCTAHOBKA JIJIsl CTOKA JIaKa C SKOps MOCJe NMPONUTKU, Kamepa JUlsl OXJIax/e-
HUS SIKOPEH, YCTAHOBKA JUJISL POIIUTKH SIKOPEN TATOBBIX IBUTATEIICH.

2.4 lleab u GpyHKIUM OTHAEIEHHUS

Llenpro IESATENBHOCTH SIBISIETCS MOJYYEHUE MAKCUMAIbHO KaUYECTBEHHBIX I10-
KazaTesen QUDJIEKTPUYECKUX CBOMCTB M30JIALIMU DJIEKTPOIBUTATEIICH.

Haznauenune nponutku - obecrneunBarh 0oJiee JUIMTEIBHOE COXpaHEHUE -
AIEKTPUUYECKUX CBOWCTB M30JIALIMH, BOCCTAHOBJIECHHBIX CYIIKOM.

[IponuTOYHO-CYIIMIIBHOE OTAEIECHHE MPEJHA3ZHAUCHO ISl TOKPBITUS W30JIs-
LIMOHHOW 3MaJIbI0 M NMPONMUTKMA KAaTyLIEK IVIaBHBIX W JONOJHHUTENBHBIX IOJIOCOB U
SAKOpEN AJIEKTPUUECKUX MAIlWH, a TaKXe JJIsi BaKyyM-HarHeTaTeJIbHOM MNpPOIMUTKH
AKOPEU TATOBBIX JJICKTPOABUTATENICH.

JUIst TpaHCHOPTUPOBAHMS U MOBEMA JIEKTPOJIBUraTENE, MaTepUaloB, 3aro-
TOBOK Y U3JIEJIUI B OTJIEJICHUE UCIIOJIb3YIOT CIIEIYIOIINI BU TPAHCIIOPTA:

— KpaH MOJBECHOM OAHOOATIOUHEIN ¢ dnekTpoTenbdepom— 1 en.;

— BueKTpoTrenexka — 1 en.
29



2.5 PexxuM padoThl W cocTaB padodero IepcoHAJa IPONHUTOYHO-
CYIIMJIBHOIO OT/IeJIeHHs
CoctaB paloTaromiero mnepcoHaja B MNPONUTOYHO-CYIIMJIBHOIO OTAENe-
Hue coctaisieTr 10 yenosek. [IpomomkuTenbHOCTh paboueil CMEHbI— 8 YacoB B JICHB,
IATUAHEBHAs paboyvasi HEJENsl B OIHY CMEHY.
2.6 MeToauka pacueToB MOKAPHOT0 PUCKA
B cootBerctBuM ¢ nocranoBiaeHueM [Ipasurensctea PO ot 31 mapta 2009 r.
Ne 272 B oTHOILIEHUY MTPOU3BOJICTBEHHBIX 0OBEKTOB ObliIa pa3paboTaHa U yTBEPKIe-
Ha «MeTonuKa onpeaeraeHusl pacueTHbIX BETUYMH MOKAPHOTO PUCKA HA IPOU3BO-
CTBEHHBIX 00BEKTaX).
[locnenoBaTrenpHOCTh 3a/ad, KOTOPBIE CTABUT METOJIMKA JUISl ONPENEIICHUS
pPacCUETHBIX BEJIMYMH MOKAPHOTO PHUCKA!
1. IlpoBectu aHaJINU3 MOXKAPHOTO PUCKA.
2. OmnpenenuTs 4aCTOTY peaau3alii N0KapOOMaCHbIX CUTYyallUH.
3. Ompenenuts BpeMsi OJIOKHPOBAHUS IBAKyallMOHHBIX ITyTEH.
4. Onpenenuts pacyeTHOE BPeMsl 3BaKyalluu JJIsl KaKIOTO CLEHApHUsL.
3)

OnpenenuTs NOTEHINATBHBIA U NHIUBULYAJIBHBIN PUCK.
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3 AHaJIU3 NMOKAPHO ONMACHOCTH OT/IeJIeHHS
3.1 Onenka 00beKTa 3alIUTHI 110 MOKAPHOH 0€30MACHOCTH
OOBEKT — MPOU3BOJICTBEHHOE 3/IaHHE.

. 2
[Tnomanp 3actpoiiku - 980 M° M MPONMUTOYHO-CYIIUIBHOTO OTHAETICHH-/6,5

3/1aHus BKIIIOYAET B ceOsl MOMEIIEHUN MPOMUTOYHO-CYIIUIBHOTO OT/IETICHUS
pasmepamu: JIUHHOM 17 M 1 mmpuHou 4,5 M.

Kareropust npon3BOJCTBEHHBIX TOMENIEHUN MO B3PBIBOIOKAPHON U MOXKAp-
HOM OIaCHOCTH A.

[Ipu BO3BeJEHMU 3/1aHUSI BCE OCHOBHBIE CTPOUTENbHbIC KOHCTPYKIIUU SIBIIS-
IOTCSl HECTOPAEMBbIMU. 3/1aHKe 11ieXa umeeT Il cTeneHb OrHECTOMKOCTH, TaK KakK:

dyHAaMEHT - OETOH JICHTOYHBIH.

CteHbl - KUpIUYHbIE.

[Teperopoaku - KUPIIUYHBIE.

[lepexppiTrie - QOHAPHOE MO METALIMYECKUM (pepmam, (pepMbl 3aKperieHbl
Ha METANTMYECKUX KOJIOHHAX.

KpoBiisi - mOKpbITHE COBMEIICHHOE, 3alIUTHBIN HACTUJI M3 JOCOK, YEThIpe
ciost pyoepowna.

[Ton-GeTOHHBIH.

BuyTpenHsist oTAeNKa: - CTEHbI OIITYKAaTypEHbI U MOOEICHBI.

Bonocnabxxenue

Buaytpennee: Ha ceTu BHYTpEeHHEro ImpOTHBOMOKAPHOTO BOJOMPOBOAA JTHa-
MeTpoM 51 MM pacmoJioeHO 2 TMOXKapHBIX KpaHa oOumM pacxogom 22,51/c. Pa3 B
roJi MPOBOAUTCS MPOBEpPKa Ha BOAOOTIAUY M MEPEKATKY PYKABOB HA HOBYIO CKATKY.
JIBa moxkapHBIX KpaHa YKOMIIJIEKTOBAHBI MOKAPHBIM PYKABOM U JIByMSI OTHETYIITUTE-
JISIMH, OJTMH U3 KOTOPBIX PACOJIaraloTcsl y BX0Ja B IPOMUTOYHO-CYIIUIBHOE OTAEIE-
HUE, BTOPOH y BX0OJa B LIEX.

HapyxHoe: 3nmanue 1iexa He 00OpYy/IOBaHO HAPYKHBIM MPOTHUBOIOXKAPHBIM
BoONpoBoioM. Ha Teppuropuu 3aBoja uMeeTcs MoXKapHas IIIUCTepHa ¢ BOJOM, 00b-

emoM 15t1. Curnanuzanuss U'TM HaxoauTcs B HICTIPaBHOM M pab0dyeM COCTOSIHUH.
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BeHTWIALMS NPUTOYHO-BBITSKHAS, YCTAHOBOK JILIMOYAJICHHS HET.

DnekTpocHaOKeHNE OCBETUTEIbHOE U CuiloBoe, Hampspkenne 220-380 Brl-
MOJIHEHO BO B3pHIBOOE30MACHOM HMCIHOJHEHUU. AMMNaparbl OTKPHITOIO HCHOJHEHUS
JUTSl BKIIFOUEHHS U OTKJIIOYEHUSI 000pYIOBaHHS IPOIMUTOYHO-CYIIHIIBHOTO OTACICHHUS
BBIHECEHBI 32 IIPEEIIBI TOMELIECHUS.

TermnocHabxeHue.

OtomuieHue - BOASHOE, HEHTPAIbHOE.

3naHue 1exa 000pyI0BaHO MEPBUYHBIMU CPEACTBAMU MOKAPOTYIICHUS — OT-
HETYIIUTENU YIIIEKUCIOTHBIE M MOPOIIKOBBIE. [IpoBepKa yriaeKucaoTHBIX OTHETYIIU-
TEJIEH MPOBOAUTCSA OJWH pa3 B IOA, KaXKIblE TPU MeCsIa MPOBOAUTCA BHEIIHUNA OC-
MOTp orHerymuteneid. Ha xaxnom yudactke pabOT MO ABa YIIEKUCIOTHBIX OTHETY-
muTensa. Beero B nexy ycraHosieHo 16 orHerymmrene, u3 Hux: 11 mryk tuna OV -
5; 5 mryk tuna OI1-4.

Cpok mnepe3apsaku orHeTymuTeneid coodmoaaeTcst. OTHETYUINTENN HaXOsAT-
Csl B pab0o4eM COCTOSIHUH.

O60pyn0BaHO MECTO AJII KYpPEHHUs: Y BOPOT OKOJIO 3[aHUS LieXa Ha yJule.

OO0TupoyHass BeTOUIb M OBITOBOM MyCOp CKIAIUPYIOTCS B CIELHAIbHbBIE
UACHTU(ULIMPOBAHHBIE €EMKOCTH C HE 3aKpBIBAIOIIMMHUCS KpbIILIKaMH. Y BOPOT Iiexa
YCTaHOBJIEHA €MKOCTb.

OObeMHBIE CaMOCBETSUIMECS 3HAKU TOKAPHOM 0€30MacCHOCTH HAXOIATCA B
UCIPAaBHOM COCTOSIHUM. Pa3zpa®oTaHbl M Ha BUAHBIX MECTax BBIBEIIEHbI CXeMaTH4e-
CKHE TUIaHbI 3BaKyalllH JIFOAEH B ciiydae noxapa. OCHOBHBIMU MTyTSMH 3BaKyalluu U3
3JIaHUS SBJISIIOTCS HBaKyallUOHHBIE BBIXO/bI. B 11eXy /1Ba HBaKyallMOHHBIX BBIXO/IA.

3.2 AHAJIN3 MOKAPHOI ONTACHOCTH 00beKTAa

[ToxkapHast onacHOCTb 37aHUsi OOYCJIOBJIEHA HAJIMYUEM B HEM YCJIOBHM st
BO3HMKHOBEHUSI M Pa3BUTHs MOXkapa (TOproveil cpeabl, HICTOYHUKOB 3aKUTaHUS U
OKHUCJIUTEIIS - KUCIOPOa BO30yXa).

OCHOBHYI0 TOPIOYYIO cpeny B moMelieHuu otaesienus cocrasiset JIBXK, 170K,

IT.
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B nmponuTouHO-CYIIMIBHOM OTIEICHUH PACIIOIO0KEHBI MPOIMUTOYHBIC BAaHHBI
JUTSI TIPOTIUTKH OOMOTOK 3JIEKTPUYECKUX MAIWH, MPOMHUTKA OCYIIECTBIISICTCS MyTeM
NOTPY>KEHUSI MPONUTHIBAEMBIX U3JICIUH B JIaK, HAXOASAIIMIICS B BaHHE.
Taxoke ucnons3yercs BpemeHHoe xpaneHue jJaka MJI-92 oosemom 200 smt-
poB, kcuiojia 00bemom 40 TUTpoB.
B nexy noxapsasi Harpy3Kka Mpe/CTaBlIeHa B BUJI€ CTPOUTENIbHBIX U OTAENIOY-
HBIX MaTEpHAJIOB, MeOEr, KOMIBIOTEPOB, OOJIBIIOTO CKOTUICHHSI Oymaru, CTapbIX
JIEPEBSHHBIX OKOH, CTAPOro 3JEKTPUUYECKOTO 000PYI0BaHUS, BPEMEHHOIO XPaHECHHUS
JIBXK, I'X npeBsliaroniee CyTOUYHYIO MOTPEOHOCTb.
B03MOXHBIMU MCTOYHUKAMU 32)KUTAaHUS MOTYT OBITh:
—  OTKPBITHIM OTOHB B BUJIE TJICIOIIECH CUTAPEThI, 3aKKEHHOM CIIMYKH U T.I1.;
—  HCKpBI, 00pa3yromnIrecs Ipu MPOBEACHUN CBAPOUYHBIX pad0T U METAILIO-
00paboTKu;
—  TEIUIOBBIC MPOSIBJICHUS aBAPUHHOMN pabOTHI IIEKTPUUECKUX MTPUOOPOB U
anmnapartos;
—  TemJIO JEKTPOHArPEeBaTEIbHBIX IPUOOPOB;
—  pa3psnbl aTMOCHEPHOTO M CTATUIECKOTO PIEKTPUUYECTBA.
OnacHOCTh )XKM3HU U 3JI0POBBIO JIOJICH MPHU TOKAPE MPEICTABIIAIOT OMACHBIC
(bakTophI Mokapa ¥ UX BTOPUUHBIC MTPOSIBICHUS:
— TIJIaMs ¥ UCKPBHI;
— TIOBBIIICHHAS TEMIIEPATYPA;
—  JIbIM, TOKCUYHBIE MIPOAYKTHI TOPEHUS U TEPMHUIECKOTO PA3TIOKEHUS;
— TIOHWXEHHAs! KOHI[EHTPAIIUS KUCIOPO/Ia;
—  OCKOJIKH, YaCTH Pa3pyIINBIIECTOCS OCTCKIICHHUS,
—  DJICKTPUYECKUH TOK, BO3HUKIIHUHA B pE3yIbTaTe BEIHOCA BBICOKOTO HaIpsi-
YKEHUS Ha TOKOTIPOBOASIINE YaCTH KOHCTPYKIIMI U anmapaTos.
3.3 OnpeneJieHne YacTOTHI PeATU3ANNH MOKAPOONACHBIX CUTY AUl

Pacuets! npuBenens! B [Ipunoxxennu Ne 1.
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3.4 Ouenka nocJjeACTBUH BO3/1efiCTBUS ONMACHBIX (PAKTOPOB MOKAPA HA
Jroaen

Pacuetsl npuBenens! B [punoxenuu Ne 2.

BriBogpr:

[lo pe3ynpTaTam aHanM3a MOXKAPHOW OMACHOCTHU CYIIMIBHO-TIPOIMUTOYHOIO
OTJIETCHHS ObLIO OMPENENICHO IOKAPOOIACHOE TOMEIICHHS ILIOMAabio 76,5 M° — B
3JITaHUU IIeXa.

Bpemst sBakyaruu Jitoei U3 MOMEIIEHUA HAaXOJIUTCA B Jauamnazone oT 1,96
MHUHYTHI 10 4,83 MUHYT.

Pe3ynbrathl pacueToB Mmokaszaiu, YTO YACTOTa pealn3alliyl MOKapOOTacHbBIX
CHTYAIHii JUTs TIPOITMTOYHO-CYIIMIBHOTO OT/eIeHus coctapiser 0,459-10°, s me-
xa—5,892-10°,

Bpemst sBakyanuu o€ U3 MOMEIMICHUH HaXOAWTCS B auamna3oHe oT 1, 96
MUHYT JI0 2-X MUHYT.

3.5 Pa3padorka meponpusiTuii JJfi COBEPIICHCTBOBAHUA MPOTHBOIO-
JKapHO 3a1UThI

Meponpusitus st obecriedyeHus MokapHoi 0e30macHOCTH Ha MPEeANpPUSTHH,
Bce (PaKTOpBI, KOTOPHIE BIUAIOT Ha MOXKAPHYIO 0€301aCHOCTh, PACCMOTPEHBI U yUTe-
HBI B MIOJIHOW Mepe.
Meponpusitus AJisi TPONUTOYHO-CyIIMiIbHOTrO otaeneHuss OO0 «Heprocep-
BHCHAsl KOMIIaHHS:
— MpOBECTH 00pPabOTKY OTHE3AIIMTHBIM COCTABOM MOBEPXHOCTH CTOPAEMbBIX
KOHCTPYKIIUH;
— TIPOBECTH TEXHUYECKOE 00CTYKMBAHUE U MTPOBEPKY pabOTOCTIOCOOHOCTH
BHYTPEHHUX MOKaPHBIX KPAHOB CHJIAMU JIMIICH3UPOBAHHOW OpraHU3aIlny,
— 000pynoBaTh 3aMacHble BHIXObI JIETKO OTKPBHIBAIOIIMMHUCS 3all0pamMH U
0003HAUYUThH CBETAUIMMHUCS Ta0JIO OT CETH aBApUHHOTO OCBEIICHHUS, yKa3a-

TCJIbHBIMU 3HAKAMU,
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OpraHU30BaTh XpPaHEHHUE JIAKOB, KPACOK, PACTBOPUTENEH U APYTUX KUIAKO-
CTE! B HECTOpPAeMBbIX KJIaJ0BKaX, OTACJIBHO OT 3/1aHUSs, T/I€ HET JIIO/ICH;
pa3paboTaTh cXeMy OIOBEIIEHUS MTPH MOXKaPE,;

JIOYKOMILIEKTOBATh MEPBUYHBIE CPEJICTB MOKAPOTYIICHHUS;

000py0BaHUE TOMEILIEHUI MYHUIIMTIATBHBIX MPEANPUATHIA TPAaHCIIOPTa
CUCTEMOM SKCTPEHHOTO OMOBEIIECHUS JIFOICH MpU BO3HUKHOBEHHUH MOXKAPa;
paspaborarb HOpMBI xpaHeHus JIBXK, 7K B nponuTouyHO-CyIIMIBHOM OT-

JCICHUU.
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4 PUHAHCOBBI MEHEIKMEHT, pecypco3(pPeKTUBHOCTHL U pecypcochepe-
JKeHue

4.1. [IpennpoeKkTHbIA aHAIU3

4.1.1. lloreHuUMAJbHBIE IOTPEONTEIH Pe3yIbTATOB UCCICAOBAHUS

BrinyckHast kBasiuukanronHas pabora mo teme «AHaiu3 MoXKapHOW omnac-
HOCTH U pa3paboTKa MEPOINPHUATUN TSI COBEPIICHCTBOBAHUS MTPOTUBOIOXKAPHOU 3a-
IIUTHI MPOU3BOJICTBEHHOTO OOBEKTA.

HccnenoBanust B JaHHOM BOIIPOCE, a TaKKE€ JAHHbBIC, NTOJIyYEHHBIE B PE3YJib-
Tare paboThl U MPEAJIOKEHHBIE MEPONPUITUS MO PELICHUIO MpoOaeM obecredeHust
MOKApHON 0e30macHOCTH, UHTepecHbI coTpyaHukaM OO0 «DHeprocepBUCHAs KOM-
TIaHUSD).

4.1.2 AHa1M3 KOHKYPEHTHBIX TEXHMYEeCKUX peleHuii

Tabmuua 4.1 — OueHovHas KapTa JJs CpaBHEHUsI KOHKYPEHTHBIX TEXHUYECKHX pelIeHuit (pa3pado-

TOK)
Bec BaLsL Konkypento-
Kputepun ouenku KpUTE- CITOCOOHOCTH
puA B(i) b b K(b K Ko
1 2 3 4 5 6 7 8

TexHudyeckre KpUTEPUH OIIEHKH pecypcodrhPEeKTUBHOCTH

1. Yno0cTBO B 3KCIUTyaTaluu 0,07 4 3| 40280210028

(cooTBeTCTBYET TPEOOBAHUSM)

2. HanexxHocth 0,15 S| 4] 4 107506 |06

3. be3omacHOCTb 0,11 5 5 4 (055/0,55(0,44

4. OyHKIMOHATBHAS! MOITHOCTD

(mpenocTaBiasieMble  BO3MOXKHO- 0,05 4 4 4 10,20]0,2010,20

CTH)

5. HarnsaoaocTh 0,08 5|1 4] 5 040/|0,32|0,40
DKOHOMUYECKHE KPUTEPUU OLIEHKU 3 (PEKTUBHOCTH

1.  KoHKypeHTOCTIOCOOHOCTH 0.1 5 3|5 050 03050

MPOJTyKTa

2. YpoBeHb IPOHUKHOBEHUS Ha 0.1 4| 4| 4 040040040

PBIHOK

3. llena 0,08 5| 4] 3 ]040(0,36|0,24

4. IlpennonaraeMblii CpOK IKC- 0,09 5 5 4 1045045036

TuTyaTalnuu

5. TlocnenpomaxkHoe 00CTyKH- 0,07 4 5 3 /0,21|0,35(0,21
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BaHUE
6. duHaHCUPOBAHWE HAYYHOMU
pa3paboTKu

0,1 4 1 314,04 ,03|04

Htoro 1

[To3umms pa3pabOTKH ¥ KOHKYPEHTOB OLIEHUBACTCS 110 Ka)KIOMYy MOKa3aTeIto
HKCIIEPTHHIM MYyTEM MO MATHOAIIIFHON 1IKanie, rae 1 — Hanbomnee cnabast mo3unus, a 5
— HanOonee cuipHas. Beca mokasarenel, onpenenseMble SKCIIEPTHBIM IIyTEM, B CyM-
M€ JTOJKHBI COCTaBIIATH 1.

AHanu3 KOHKYPEHTHBIX TEXHUYECKUX PELICHUH onpeensieTcs no Gpopmyie:

K=>B-RK (4.1)
rae K — KOHKypeHTOCIIOCOOHOCTh HAyIHOM pa3paboTKH I KOHKYPEHTA,

B; — Bec mokazareins (B JOIAX €AUHUIIBI);

b — 6amn i-ro mokaszares.

KoHKypeHTHOE IIPEUMYIIIECTBO pa3pabOTKU, MPECTABICHHON B JUIIJIOMHOM
paboTe — 3TO HAAEKHOCTh, 0€30MACHOCTb, HATJISITHOCTD, @ TAK)KE HU3Kas 1IeHA.

4.1.3 FAST-ananmu3

FAST-ananu3 BeICTymaeT Kak CHHOHUM (PYHKIIMOHATHHO-CTOMMOCTHOTO aHa-
mu3a. CyTb 3TOro MeTo/1a 6a3upyeTcss Ha TOM, UTO 3aTpaThl, CBSI3aHHBIC C CO3/IAHHEM
U HCIIOJIb30BAaHUEM JIFOOOT0 00BEKTa, BBITIOIHSIONIETO 3aaHHbIC (DYHKIIUH, COCTOST
U3 HEOOXOAMMBIX [l €ro M3rOTOBJICHUS W DKCIUTyaTalluM W JIOMOJHUTEIBHBIX,
(YHKIIMOHAIBLHO HEOIPAaBJaHHBIX, HW3JIMIIHUX 3aTpaT, KOTOpPHIE BO3HHKAIOT H3-3a
BBEJICHUS HEHYXHBIX (DYHKIUH, HE MUMEIOUIUX MPSIMOTO OTHOIIEHUS K Ha3HAYCHUIO
00bEKTa, WM CBS3aHbI C HECOBEPIICHCTBOM KOHCTPYKIIMU, TEXHOJOTHYECKUX MPO-
1[ECCOB, MPUMEHSIEMbIX MAaTE€pPUaIOB, METOJOB OpraHU3alliy Tpyaa U T.1I.

[TpoBenenue FAST-ananu3a npeanosaraeT mMecTb CTaAUM.

Craaus 1. Bei6op oobexta FAST-ananmza.

B pamkax marucrepckoit nuccepraiuu B kauectBe o0bekta FAST-ananuza
BBICTyIIae€T OOBEKT UCCIEOBAHUS. A UMEHHO, METOOJIOTHUS OIpeeiCHUs BETUINH
PHCKOB BOSHHMKHOBEHHS 04aroB BO3rOPaHMS B MIPUPOIHBIX JaHAIIadTax.

Craaus 2. Onucanue rjiaBHOM, OCHOBHBIX M BCIIOMOTATEIbHBIX (PYHKIIHM,

BBITIIOJTHSIEMBIX OOBEKTOM.
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1) 'maBHas GyHKIUS — OMpPEEICHNE BETMUNHBI PUCKA.

2) OcHoBHBIE (DYHKIIMH — BBIBOJI IAHHBIX, BEIBOJ] PE3YIHTATOB.

3) BcnomorarenbHast yHKIUS — pacyer.

Craaus 3. OnpeneneHre 3HaY4NMOCTH BBITMTOTHIEMBIX (PYHKIIHH 00bEKTOM.

Tabnuua 4.2 — Matpuiia CMeKHOCTH

Oynknua 1 OyHKUA 2 OyHK1MA 3 Oynkuus 4
Oynkuys 1 = < > <
OyHKIUS 2 > = > <
OyHK1MA 3 < < = <
Oynkuus 4 > > > =
Ta6muna 4.3 — MaTpHiia KOJIHUECTBEHHBIX COOTHOWIEHUH (hyHKIHMit
Oyukiys 1 Oyakmusa 2 | Oyaknusa 3 | Dyskius 4 HUtoro
OyukIms 1 1 0,5 15 0,5 3,5
OyHKIHUS 2 15 1 15 0,5 45
OyHKIUA 3 0,5 0,5 1 0,5 2,5
Oyakms 4 15 15 15 1 55
16

Cranus 4. Ananu3 CTOUMOCTH (DYHKIIUM, BBITIOJHIEMBIX 00bEKTOM HUCCIIEI0-

BaHMHA.

3ajaua JaHHOM CTaJWUH 3aKJII0YaeTCs B TOM, YTO C MOMOIIBIO CICIHAIbHBIX

METOJ/IOB OILICHUTHh YPOBEHBb 3aTpaT Ha BBITIOJIHEHHUE Kaxaou (QyHKiuu. s maHHOU

TCMBI CACIATh 3TO HEC IMPCACTABIIACTCA BO3MOIKHBIM.

Cranus 5. [loctpoenue GyHKIIMOHATBHO-CTOMMOCTHOM JUarpaMMbl 0OBbEKTa

Hn €C aHaJIn3.

38




0,6
B OTHOCHUTEeNbHaA

3Ha4YMMOCTb
0,4

B OTHOCUTE/IbHbIE 3aTPaTbl

0,2

OyHKyma 1 OyHKUMA 2 OyHKUMA 3 OyHKUKMA 4

Pucynok 4.1 — ®yHKUMOHAJIBLHO-CTOUMOCTHAS JHAarpaMMa 00beKTa

[TocTpoeHHas GpyHKIIMOHAIBHO-CTOMMOCTHAS JUarpaMMa Mo3BOJISIET BHISIBUTH
JUCTIPONIOPIIMM MEXAY Ba)KHOCTHIO (MOJIE3HOCTHIO) (DYHKIIMN M 3aTpaTaMd Ha HUX.
Anann3 npusefeHHoH Bbilie @CJ moka3pIBaeT IBHOE HAJTMYUE PACCOTIACOBAHUS IO
byukiuu 2. Heobxoaumo mpoBecTu pabOThI MO JIUKBUIAIMY JAHHOW TUCTPOIIOPIUH.

Cragus 6. Ontumuzanus GyHKIUNA BBITTOIHIEMBIX O0BEKTOM.

B xoneuHoMm cuete pesynbTaroM nposeneHusi FAST-anann3a BbICOKOTEXHO-
JIOTUYECKOH 1 pecypcodPdHeKTUBHOU pazpabOTKH JOJKHO ObITh CHIDKEHUE 3aTpaT Ha
SAMHUITY TI0JIe3HOTO d(peKTa, TOCTUraeMoe IMyTeM:

— ABTOMAaTH3aIMU NMPOIECCca MOTYyUYCHHS JaHHBIX.
— ABTOMAaTH3aIMU MPOIecca BBOAA TaHHBIX.
— OnTumusanuys pacyeToB.

4.1.4 SWOT-ananu3

SWOT - Strengths (cunpHbie ctopoHbl), Weaknesses (ciiabble CTOPOHBI),
Opportunities (Bo3amoskHoCcTH) ¥ Threats (yrpo3sl) — npeacTaBisieT OO0 KOMILIEKC-
HbII aHalli3 HAy4YHO-HUCCIIEIOBATENIbCKOro npoekta. SWOT-aHanu3 npuMeHstoT st
VCCIICIOBAHNSI BHEILIHEW U BHYTPEHHEN CPEabI MPOEKTA.

Martpunia SWOT-ananuza npeacrasieHa B Tabmure 4.3.
Tabmuma 4.4 - Marpumia SWOT

CunbHble CTOpOHBI Hayd- | Cnabble CTOPOHBI Hayd-
HO-HCCJIEI0BATENIBCKOIO | HO-HCCIEN0BATENBCKOTO
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IIPOCKTA:

Cl. Bricokas
HOCTb.

C2. Hu3kas CTOMMOCTb.
C3.JlanHbIi  BUJO  jAes-
TEeJILHOCTH HE IepecTaeT
OBITh aKTyaJIbHBIM.

C4. bricTpas 06paboTKa
3aKa30B.

HaJIEXK-

MIPOCKTA:

Cal. Manoe KOJIHUYECTBO
00OpPOTHBIX CpEJCTB Ha
HaYaJILHOM JTarle.

Cn2. OtrcyTcTBHE OMBITA B
pelieHun JTaHHOW  TIpo-
OJIeMBI.

Bo3moxxnocTu:

Bl. Bricokuii ypoBeHb
cripoca.

B2. HoBbI€ KJIMEHTHI.

B3. HoBbie TEXHOJIOTHH.
B4. YBenunuenue pexiiambl
MIPOJIYKTA.

M3-3a BBICOKOM HaAeK-
HOCTH M HHU3KOH CTOMMO-
CTH MOHO JOOHMTBHCS
oOmmpHON 0a30i HOBBIX
KJIMCHTOB.

Manoe komauyecTBO 000-
POTHBIX CPEJCTB MOXKET
IPENATCTBOBATh  Pa3BU-
THIO HOBBIX TEXHOIOTHI

YTpo3sI:

VY1. CymectBeHHoe pac-
IIUPEHUE CETU MOIIHBIX
KOHKYpPEHTOB.

V2. Hemnarexecnoco0-
HOCTb 3aKa34MKOB.

be3  3aMHTEpECOBaHHBIX
JIML TIPOEKT HE peau3y-
eTCsl.

OtcyTcTBHE ONBITA B pe-
IIEHWW JIaHHOW TpoOJie-
MBI HE CMOXET TPHBECTH
K JKETaeMOMY pe3yibTa-

Ty.

Tabmuua 4.5 - HTepakTUBHAsI MaTpuULa IPOEKTa

Cl C2 C3 C4
Bl + + 0 +
Bo3mosxkHOCTH B2 n " - g
MPOEKTa B3 " - 0 0
B4 - - 0 +

[Ipu aHanu3e 1aHHOM MHTEPAKTUBHOW TAOJIUIBI MOKHO BBISIBUTH CJIEIYIOLINE
KOPPEJUPYIOIINE CUIBHBIX CTOpOH U Bo3MoxkHocTei: B1C1C2C4; B2C1C2;B3Cl;
B4CA4.

Tabnuua 4.6 — nTepakTUBHAsE MaTpuUIa IPOEKTa

CnaObie CTOPOHBI MPOEKTA
Cnl Cn2
Bo3moxHocTH Bl 0 -
MPOEKTa B2 _ -
B3 0 -
B4 + +
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[Ipu ananu3e naHHOW MHTEPAKTUBHOM TaOIUIIBI MOKHO BBISIBUTH CJIEAYIOIIHNE

KOppeIHUpyIoIre cIadbIX CTOPOH U Bo3MokHocTel: B4Cn1Cn2.

Tabnuua 4.7 — UuTepakTUBHAsI MaTpUIla MPOEKTa

Cl C2 C3 C4
V1 n - - -
Y2 - + 0 +
HpI/I aHaJIN3€ JAaHHOMU HHTepaKTHBHOﬁ Ta6HI/IHBI MOJXHO BBIABUTH CJIICOYHOIIHUC

Yrpo3sl 1npo-
eKTa

KOPPEIUPYIOIINE CUIIbHBIX CTOpOH U yrpo3: Y1Cl1; ¥2C2; V2C4.

Tabmuua 4.8 — nTepakTBHAs MaTpuUIia IPOEKTa

CnaOble CTOPOHBI MPOEKTA

Yrpo3sl Cnl Cn2
npoekra | Yl - +
Y2 0 -

[Ipu ananu3e 1aHHON WHTEPAKTUBHOW TAOIUIIBI MOKHO BBISIBUTH CJICAYIOIINE
KOpPEIUPYIOIIHE CIa0bIX CTOPOH U yrpo3: Y 1Cn2.

4.2 Nanumnanus npoexkTa

['pynma nponeccoB MHULIMALIMM COCTOUT U3 MPOLECCOB, KOTOPHIE BBIMTOJIHS-
I0TCS JJIsl OIpE/IeSIEHUs HOBOTO MPOEKTa WM HOBOM (pa3bl cyuiecTByrouiero. B pam-
KaX MpPOLECCOB WHUILIMAIMU OINPENEIAIOTCS W3HAYalIbHbIE LEIU U COJIEPKAHUE U
buKkcupyroTCS M3HaudalbHble (PUHAHCOBBIE pecypchl. OnpenenstoTcss BHYTPEHHHUE U
BHEIIIHUE 3aMHTEPECOBAHHBIE CTOPOHBI MPOEKTA, KOTOPhIE B3aUMOJCHCTBYIOT H
BIIUSIIOT HA OOIUIA PE3yNIbTaT HAYYHOTO MPOEKTA.

4.2.1 Hean u pe3yJbTaT MPoOEKTa

B tabnune 4.9 npencraBieHbl 3aMHTEPECOBAHHBIE CTOPOHBI MPOEKTA U 0XKU-

JdaHus 3aMHTCPCCOBAHHBIX CTOPOH.

Tabnuua 4.9 — 3anHTepecoBaHHbBIE CTOPOHBI IIPOEKTA

3aI/IHTCpCCOBaHHBIC CTOPOHEI ITPOCKTA O)KI/II[aHI/IH 3aNHTCPCCOBAHHBIX CTOPOH

MeTtoauka pacueTa pucKOB MOXKapHBIX
00O «2HeprocepBUCHAsE KOMIIAHUS» PHUCKOB

CHmxeHUe JaHHBIX PUCKOB

4.2.2 Opranu3anMoHHas CTPYKTYpa MPoOeKTa

Opranu3anmoHHas CTpyKTypa MpoekTa npeacrasiena B Tad:. 4.10.
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Ta6mmma 4.10 — Pabouas rpynmna npoekra

®UO, ocHOBHOE Tpyno3atparsi
Ne MECTO paboTHI, Ponsb B ipoekte OyHKIHH Py qac patel,
JNOJKHOCTE ’
AOGnynnaesa
Wcnonuutens | PaGora Hag peanu-
1 A3suza Pycra- Jaip 800
MPOEKTa 3anuel mpoeKTa
MOBHA
Koopaunanus
KsIpmakoBa PYKOBOIHTEIND JeATEIIbHOCTH pa-
2 Omnsbra Ceprees- yK OOTHI M OKa3aHHE 100
MPOEKTa
Ha MIOMOIIH B peaJin-
3alliy TPOEKTa
Uroro: 900

B xoxe peanuzanuum Hay4dHOTro IIPOEKTA, TOMUMO MAarucTpaHTa 3aJeHiCTBOBaH
PYKOBOJHUTEIb MATUCTEPCKON AUCCEPTALUU.

4.2.3 Orpanu4eHus NPOEKTA

OrpaHudeHus: MPoeKTa — 3TO BCe (PAKTOPBI, KOTOPbIE MOTYT IMOCIYXUTh OT-
paHUYEHUEM CTENEHU CBOOOABI YYACTHUKOB KOMAaHJbl IPOEKTA, a TaK K€ «TPaHULIbI
MPOEKTa» — MapameTpbl IPOEKTa WK €ro MPOAYKTa, KOTOPbIE HE OyIyT peain30BaHbl

B paMKax JAHHOTI'O IIPOCKTA. q)aKTOpI)I, OI'paHUYCHUA U OOIIYIICHUA IIPCACTABICHBI B
(tabm.4.11).

Tabnuua 4.11 — OrpanndeHue npoekTa

dakTop OrpaHuyeHus/ 1oMyIEeHHs
bromxer npoekra OTtcyTcTBYET
Hcrounuk puHaHCUpPOBAaHUS He Hyxnaercs B pMHaHCUPOBaHUU
Cpoxku npoexra C 01.02.18-01.06.18 r.
Jlata yTBEpK/IE€HUS TIaHA YIPABICHUS MPOEK- 25 012018 1.
TOM
JlaTa 3aBepiieHus IpoeKTa 15.05.2018 r.

OrpaHudeHus 1o BpeMeHu paboThl y4aCTHH-
IIpoune orpaHnyeHus U AOMYIIEHUS
KOB IPOEKTa

4.3 IlnanupoBaHHe HAYYHO-MCCJIEA0BATEIbCKUX PadoT
4.3.1 CTpykrypa pa6oT B paMKax HAY4YHOI'0 UCCJIed0BAHUS
[InanupoBaHre KOMIUIEKCA MPEANOaraéMbIX paboT OCYILECTBISIETCS B Clie-

IYIOIIEM MTOPSIIKE:
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— OmIpeaeNeHre CTPYKTYphl paboT B paMKaxX HAyYHOTO UCCIIEIOBAHUS;
—  OIpEAeNICHHE YYACTHUKOB KaXKJ0i padOTHI;

— YCTaHOBJIEHHE MPOJIOIKUTEILHOCTH PaldoT;

— IOCTpOeHME rpaduka NPOBENAECHUS HAyUYHBIX UCCIICOBAHUM.

JJis BBINIOJTHEHMSI HAYYHBIX MCClIeI0BaHUM (popmupyercst pabodas rpymnmna, B
COCTaB KOTOPOM MOTYT BXOJAUTh HAy4YHbIE COTPYAHUKH U MPETIO1aBATENN, UHKEHEPHI,
TEXHUKH U Ja0OpaHThl, YUCIEHHOCTb TPYII MOXET BapbupoBaThcs. llo kaxmomy
BUJy 3aIJTAHUPOBAHHBIX pabOT yCTAHABIMBAETCS COOTBETCTBYIOIIAs JOJLKHOCTh HC-
ITOJTHUTENEH.

B nanHom pa3zzene He0OXOIMMO COCTaBUThH MEPEUEHb ITANOB U pabOT B paM-
KaX MPOBEJCHUSI HAYYHOI'O MCCIIETOBAHMS, IPOBECTU PACIPENEICHUE UCTIIOJHUTEIIECH
no BujgaM padort. [IpuMepHsbIil MOPSAAOK COCTaBIEHHUS ATANoOB W padOT, pacmpesesne-

HUE UCTIOJHUTEIIEH MpuBeaeH B Tadnuie 4.12.

Tab6muma 4.12- Ilepedens 3Tanos, paboT U pacpeeIeHUEe UCTIOTHUTEICH

Ne JIOIKHOCTB
OCHOBHBI€ 3Tarbl Conepxanue paboT
Pabot WCTIOJTHUTENS
1 CocraBnenue u yrBepxaenue | HayuHblii py-
Pa3paboTka TexHude- TEMBI IPOEKTA KOBOJUTEb

CKOT'0 3aJJaHHs .
Brinaua 3aganus no temaruke | Hayunbii py-

2

MPOCKTa KOBOJIUTEIh
Hayunsiii py-

3 ITocTranoBka 3amauu
KOBOJIUTEIb
. Hayunslii py-
Onpenenenue cTaaui, TarnoB U I Py
Br16op HampaBieHus 4 KOBOJIUTEb,

8 CPOKOB pa3pabOTKH MPOEKTa
WCCJICIOBAHMM CTYJICHT

[TogGop nmuTepaTyps 1Mo Tema-

5 CTyneHT
THKE pabOThI YA
6 C6op marepuaaoB CryneHt
[Tponomxenue Tadbnuiiet 4.12
No Pa- JIOmKHOCTB
OCHOBHBIE 3TaIlbl Coneprxanue padboT
00T VCIIOJTHUTEIS
IIpoBeneHnE TEOPETUUECKUX
TeopeTudeckue 1 dKC- 7 poBel peTY CryneHt
000CcHOBaHUI
MepUMEHTAIHHOE HC-
[IpoBeneHne TEOPETUIECKUX
CJIEIOBAHUSA 8 Crynent
pacyueToB
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AHanu3 Mojgy4yeHHbIX pe-
9 y P CryneHnt
3yJIbTaTOB
CornacoBanue nonydeHHbix | CTyIeHT, Ha-
10 JTAHHBIX C HAYYHBIM PYKOBO- | YYHBIN pyKoO-
JUTEJIEM BOJUTEIND
11 Onenka 3¢ ¢GeKTUBHOCTH TO- Crynent
O06o00uIeHnE U OLIEHKa JYYEHHBIX PE3yJIbTaTOB Y
€3yJIbTaTOB PaGoTa Hax BeIBOaMu 10
pesy 12 1 & CryneHt
IPOEKTY
Odopmiienne oTyeta CocraBneHue nosICHUTEIb-
13 . CryneHt
o HUP HOM 3alMCKH K paboTe

4.3.2 OnpenesieHue TPyA0eMKOCTH BBINOJIHEHNUsI padoT

TpynoBbie 3aTpaThl B OOJBIIMHCTBE Cly4asX OOpa3ylOT OCHOBHYIO YacTh
CTOMMOCTH Ppa3pabOTKU, OITOMY Ba)KHBIM MOMEHTOM SIBJISIETCS OTPEJIEICHUE TPY-
JOEMKOCTH padOT KaXXI0r0 U3 YYaCTHUKOB HAYYHOI'O UCCIEAOBAHMS.

TpyI10eMKOCTh BBIIIOJIHEHUSI HAYYHOTO UCCIIEIOBAHUS OLICHUBAETCS SKCIIEPT-
HBIM ITyTEM B YEJIOBEKO-IHSIX M HOCHUT BEPOSITHOCTHBIM XapakTep, T.K. 3aBUCHUT OT
MHOYKECTBA TPYJAHO YUYUTHIBAEMBIX (haKTOPOB. [{Jis onpeneneHus 0xXuaaeMoro (cpe-

HCIIOJIB3YyeTCs cieayromas opmyia:

3tmini + 2trnaX|

t. .=
0Xi 5 ) (43)

HEro) 3HaYeHUs TPYJOEMKOCTH t_,

rae 1., — oXumaemas TpyI0EMKOCTh BBITIONHEHHS i-0i pabOThHI Y€ IH.;

t

mini — MHUHUMaJIFHO BO3MOJKHAS TPYIOCMKOCTh BBIITOJHEHHS 3aIaHHOU 1-0i
paboThI (ONTUMUCTUYECKAS OIIEHKA), YEJI.JTH. ;

Hcxons U3 o)xugaeMoi TpyI0€MKOCTH paboT, onpeneisieTcss IpoA0IKUTENb-
HOCTb KaK10# paOoThl B pabouux AHAX 7}, YUUTHIBAIOLIAs NApaJIeIbHOCTh BBIIOJ-
HEHUSI pabOT HECKOJbKUMHU UCHOJHUTENSAIMHU. Takoe BBIYUCICHHE HEOOXOAMMO st
000CHOBaHHOT'0O pacyeTa 3apa0OTHOM IUIAThI, TAK KaK yAEJIbHBIN BEC 3apIuiaThl B 00-

I CMETHOW CTOMMOCTH HAY4YHBIX UCCJIEAOBAHUM COCTABIISIET OKOJIO 65 %o.

Tpi — 0Xxi ’ (44)



rae T, — NPOJOJKUTEIBHOCTD OAHOM paboThl, pad. IH.;
T, — OKKmaeMas TPyI0EMKOCTD BBITONHEHHUS OXHOI PAGOTBI, YeJL.-IH.

Y, — uucnennocts VICTIOJTHUTENIEN, BBIIOJHSIOMNX OJHOBPEMEHHO OJIHY U
Ty e paboTy Ha JaHHOM JTalle, Yell.

4.3.3 PazpaboTka rpauka npoBeJeHHsI HAYYHOT 0 UCCJIeOBAHUA

Haubonee y1oOHBIM U HATJISIIHBIM SIBJSIETCS IIOCTPOEHHUE JIGHTOUHOTO Tpadu-
Ka [IPOBEJICHUS HAYYHBIX padboT B (opMe AuarpaMmsbl ['aHTa.

JuarpamMma ['aHTa — rOpU30HTANIBHBIN JEHTOYHBIN Ipaduk, HA KOTOPOM pa-
OOTBI 110 TEME MPEJCTABIISIIOTCS NPOTSKEHHBIMU BO BPEMEHU OTPE3KaMH, XapaKTepH-
3YIOLIMMHUCS JJaTaMU Hayaja i OKOHYAHUS BBIINOJHEHUS JaHHBIX padoT.

Jig yaoOcTBa NOCTPOEHU rpaduka, JINTENBHOCTh KaKAOr0 U3 ITAloOB pa-
00T U3 pabouux AHEW CIEeNyeT MEepeBECTU B KalleHAapHble THU. [ 3TOro HeoOxo-

JIMMO BOCIIOJIL30BaThCA Clieaytomeid popMyoi:
TKi - Tpi ) kKa.n ) (45)
rie Ty i— NPOJODKUTEIbHOCTD BBITOJHEHHUSI I-if paOOThI B KaJICHIAPHBIX JTHSX;

T\i — IPOAOIKUTENILHOCTD BBIIOJIHEHHS I-i pabOTHI B pabo4nX AHIX;

Ko K ar— K03 PUIIMEHT KaJeHIapHOCTH.

KoaddurmenT xkaneHaapHoOCTH onpeaessieTcs mno cienyroiei hbopmyre:

T

KaJl

o Ty T~ Ty’ (4.6)

BbIX
rae T, — KOJIMYECTBO KAJICHIAPHBIX THEN B rOAY;
T, — KOJIMYECTBO BBIXOJIHBIX THEW B TOAY;

T,, — KOJIMYECTBO MPa3HUYHbIX HEH B TOAY.

o

CornacHo JaHHBIM TPOM3BOJCTBEHHOTO M HAJOroBOro kaieHaaps Ha 2016

rojl, KOJIMYECTBO KaJIEHAApHBIX THEH cocTaBisieT 366 AHEW, KOJMYECTBO pPabouux

45



IHeH coctaBiasgeT 247 mHEHW, KOJIWYECTBO BBIXOAHBIX — 105 gHeM, a KOJIMYECTBO

Mpa3THUYHBIX JHEH — 14, TakuM 00pa3om:

366

k= =1,48
36610514

Bce paccuntanHble 3Ha4€HMsI 3aHOCUM B Tabinny 4.14.
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Ta6muna 4.14 - BpeMeHHbIe MMOKa3aTeNId MPOBEICHHUS HAYyYHOT'O UCCIICA0BaHUS

TpynoeMkocTs pabot

tmin’

tmax’

tox(i’

JmuTenbHOCTD pa-
00T B pabounx

JmuTenbHOCTH pa-
00T B KaJeHap-

Hcnonnurenn
Hassanue paGoTsr qeJ-THH qen-THU Yen-THU ausx Ty, HBIX JTHIX Ty;
E B = = = = = =} =} =} =} =} = = = = = =
Qv ON O MO A ON| O M O A ONlO M O | O N QM Q QO N QO M Q i O N QM
= == == == = = = =
CocraBiieHre U yTBEPKIECHUE TEMbI 2 5 2 5 5 5 5 2 2 PyKOBOZHTEID 3 3 3 5 5 5
MIPOEKTA
Boinasa gaﬂaHH:;z TEMATHRE PO 19 | 1 1 2 2 2 1 1 1 Pyk.—cTynent 2 2 2 3 3 3
[TocranoBka 3aauu 1)1 1 2 2 2 1 2 1 CryneHt 2 2 2 3 3 3
OnpeneneHue CTauii, TaroB U CPo- 3|1 2 5 5 4 5 1 1 Py, — cTyL 5 1 9 3 1 9
KOB pa3pabOTKH MPOEKTa
[Toxbop nmuTepaTypsl O TEMATHKE 7 6 7 10| 8 |10 | 7 9 8 Crynent 8 7 8 12 10 12
CO6op marepuanoB 14| 14 | 14 | 17 | 17 | 17 | 14 | 15 | 15 CryneHt 15 15 15 23 23 23
[IpoBenenue Teoper. o0ocHOBaHUU | 7 7 7 9 9 9 8 8 8 Crynent 8 8 8 12 12 12
[IpoBenenue TeopeT. pacyeToB 515 5 7 7 7 5 6 5 Crynent 6 6 6 9 9
AHanm3 MOTy4YeHHBIX Pe3yJIbTaToOB 3] 2 3 5 4 3 3 1 3 Pyk. — cryn. 3 1 3 4 4
CornacoBaHne MOJTYYEHHBIX TAHHBIX 5| 1 2 5 3 4 9 1 1 Pyk. — eTyL. 1 1 5 5 1 9
C HayYHBIM PYKOBOAMTEIEM
Onenka 3(peKTUBHOCTH MOJIy4EH- 5 3 2 Crynent 3 4 4 4
HBIX pe3yJIbTaTOB
PaboTa Hax BRIBOJIAMU 110 TIPOEKTY 1 2 2 2 CryneHt 2 2 2 3 3 3
CocraBieHue NOsSCHUTENbHOI 3a- 4| 4 4 5 5 5 5 5 5 Cryent 5 5 5 v F F
MACKU K paboTe
HTroro PykoBoauTens 11 8 12 17 12 16
CryneHt 57 53 58 85 78 84




Tabnuua 4.15 — Kanennapusiii minan-rpadux nposenenus HUOKP no teme

Ne pabor Bun pa6or Hcnomaurenu s [Tpog0IKUTETLHOCTD BBITIOJHEHUS] pa0OT
K (deBpanb MapT anpelb Maii UIOHBb
LA o T3 123123 [1[2]3 2
1 CocraBiieHUE U YTBEPXKICHHE
YTBEpaL PykoBoauTenb 5
TEMBI IIPOCKTA ; ; ;
2 Brinava 3aganus mo TemaTuke
A A Pyk.—ctynent 3
MIPOEKTA
3 [TocranoBka 3a1aun CryneHt 3 l
\
4 Onpenenenue craauii, TarnoB Pvk. — T 3 SS\
U CPOKOB Pa3pabOTKH MPOCKTA i Y
) [Toxg6op nutepaTypsl Mo TeMa-
HoOP patyb Crynent 12
THKE pabOThI
COop maTepuanos CryneHt 23
[IpoBeneHne TeOpeTUIECKUX
POBEaL pety CryneHt 12
000CHOBaHUM
8 [TpoBeneHNE TEOPETUICCKUX
pOBeAL P CryneHt 9
pacueToB
9 A
HAJIU3 TIOTYYCHHBIX PE3YIb- p
. — CTY. 4
TaTOB i ZCIyA
10 CornacoBaHue OTYyYSHHBIX
JAHHBIX C HAYYHBIM pyKOoBOaU- | Pyk. —cTyn. 2
TeJIeM
11 Onenka 3¢ heKTUBHOCTH T10- CryneHt 4
JTY4EHHBIX PE3yJIbTaTOB
12 Pabora Hajg BeIBOgaMU Crynent 3
13 CocraBieHne TOsSCHUTEIBHOM CryneHt 7

3aMMCKH K pabore




4.3.4 BrogxkeT Hay4YHO-TeXHUYeckoro uccieaoanus (HTH)
[Ipu mmanupoBanuu Oromxkera HTU Heobxomumo obecnieyuTs MOJHOE U
BEPHOE OTPAXKEHUE PA3TUYHBIX BUIOB PACXOJ0B, CBI3aHHBIX C €TI0 BBHIMOJIHEHUEM.
B mpomnecce ¢opmupopanus Oromxera HTU ucnonssyercst ciemyromias
TPYNIMUPOBKA 3aTPAT MO CTATHSIM:
— Marepuanbnble 3aTparsl HTH;
— OCHOBHas 3apa0O0THAas IUIaTa UCTIOTHUTENICH TEMBI;
— JIONOJIHUTENbHAS 3apa0oTHas MJ1aTa UCIIOJIHUTEIIEH TEMBI,
— OTYMCJICHHS BO BHEOIOKETHBIE (DOH/IBI (CTPaXOBBIE OTUHCIICHNUSA);
— 3aTparhl HAyYHBIC U MPOU3BOJCTBEHHBIC KOMAHIUPOBKH;
— KOHTpAareHTHBIE PacXo/ibl;
— HaKJIAJIHbIC PACXO/IbI.
4.3.4.1 Pacuer maTepuanbubix 3aTpat HTU
JlaHHasi cTaThsl BKJIIOYAET CTOMMOCTh BCEX MaTEPHAIOB, HCIOJIb3YEMBbIX
pH pa3pabOTKe MPOEKTa:
— mpuoOpeTaeMble CO CTOPOHBI ChIPh€ M MaTepHaIIbl, HEOOXOIUMBIE IS
CO3/IaHUSI HAYYHO-TEXHUYECKOU MPOIYKIIUH;
— TMOKYNHBIE MaTEepUaJIbl, UCIIOJIb3YEMbIE B MPOLIECCE CO3IAHUS HAYUHO-
TEXHUYECKON TPOIYKIIUU JUIsi 0OecreueHrss HOPMaIbHOTO TEXHOJIOTH-
YECKOro Mpolecca U JJisl YIMaKOBKU MPOAYKIIUU WM PAacXOyeMbIX Ha
JIpyTyU€ MPOU3BOJCTBEHHBIE U XO3SMCTBEHHBIE HYXK/bI (MPOBEICHUE
UCIIBITAaHUM, KOHTPOJIb, COJICpKAHUE, PEMOHT U dKCILTyaTaIusi 00opy-
JIOBaHUsI, 3[IaHUHN, COOPYKEHUM, IPYTUX OCHOBHBIX CPEJICTB U Mpouee),
a Tak)Ke 3alacHbIe YacTH JJIsi PEMOHTa 000pyA0BaHUS, U3HOCA HHCTPY-
MEHTOB, TPUCTIOCOOJICHUN, WHBEHTaps, NPUOOPOB, J1aOOPATOPHOTO
o00OpyIoBaHUSI U APYTUX CPEACTB TPyJa, HE OTHOCUMBIX K OCHOBHBIM
CpeICTBaM, U3HOC CIEHOACKIBI M IPYTUX MAJIOIEHHBIX U OBICTPOU3-
HaIlIMBAIOIIUXCS MPEIMETOB;
— TIOKYIHBIE KOMIUIEKTYIONIUE U3ACNUs U Toy(haOpHUKaThI, MOIBEPraro-

IIMecs B JATbHEUIIIEM MOHTAXY WJIU JOTIOJIHUTEIILHON 00paboTKe;



— CBIPE U MaTE€pHUaNbl, TMOKYIMHbIE KOMIUICKTYIOIIUE W3ACTUS U TIONY-
(dhabpukaThl, UCIOIb3yEMbIE B KaUECTBE OOBEKTOB UCCIEAOBAHUM (HMC-
TBITAHUN) W U1 OKCIUTyaTally, TEXHUIECKOTO OOCITY)KMBAHUS U pe-
MOHTA U3JIETHIA — 00BEKTOB UCIIBITAHNH (HCCIICOBAHU).

B MartepuanpHBIC 3aTpaThl, MOMHUMO BBINICYKa3aHHBIX, BKIIOYAIOTCS J10-
MOJTHUTENILHO 3aTpaThl Ha KAHIEISAPCKUE TTPUHAICKHOCTH, TUCKH, KapTPUIDKU U
T.1. OHAKO UX y4eT BEJETCS B JaHHOM CTaThe TOJIBKO B TOM Cy4yae, €l B Hay4-
HOM OpraHM3aIlii X HE BKJIIOYAIOT B PAacXO0Jbl Ha MCIIOJIB30BAaHNE 000PYIOBaHUS
WIM HakKJIaJHbIE pacxojpl. B mepBoM ciydyae Ha HUX ONPEIENAIOTCS COOTBETCT-
BYIOIIIME HOPMBI pacxo/ia OT YCTAaHOBJICHHOM 0a3bl. Bo BTOpoM ciiydae ux BeIM4H-
Ha YYUTHIBAETCS KaK HEKas T0JIsS B KOO GUIIMECHTE HAKIIATHBIX PACXO0B.

PacyeT MaTepHanbHBIX 3aTpaT OCYILECTBIISETCS 10 CIeayomeil GopMmye:
m
3M :(1+kT)ZH| : Npacxi ) (47)
i=1

rJIec M — KOJUYECTBO BUIOB MaTePUAIbHBIX PECYPCOB, TOTPEOISICMBIX TIPH
BBITIOJTHCHUH HAyYHOTO MCCIICAOBAHUS;

Npacxi — KOJIMYECTBO MaTE€pUAIIbHBIX PECYPCOB I-TO BUJA, IUNIAHUPYEMBIX K
FICIIOJIB30BAHHIO [IPU BBITIOIHEHHH HAYYHOTO MCCIICIOBAHHS (ILIT., KT, M, M> U T.1L.);

L[; — nieHa puOOpETeHMSI SAUHUIIBI I-TO BUAA MOTPEOISACMBIX MaTepUaib-
HBIX pecypcoB (py0./irt., py6./kr, py6./m, py6./mM° 1 T.1.);

Kr — K03 GHUIUCHT, YUMTHIBAIOMIUN TPAHCIIOPTHO-3arOTOBUTEILHBIE Pac-
XOJIBI.

3HaueHUs [IEH Ha MaTepHalbHBIC PECYPChl MOTYT OBITh YCTAHOBJICHBI 110
JaHHBIM, pa3MEIICHHBIM Ha COOTBETCTBYIOIIMX caiTax B VHTepHETEe mIpeanpu-
STHSIMHU-H3TOTOBUTEIAMU (JTMOO OpraHU3alUsIMH-IIOCTABIIUKAMH ).

Bemnunna xoadduimenta (K7), oTpaXkaroiero COOTHOIIEHHE 3aTpaTr IIo
JOCTaBKE MaTEPHUAIbHBIX PECYPCOB M IIEH HA MX MPUOOPETEHUE, 3aBUCUT OT YCJIO-
BUW JIOTOBOPOB ITOCTABKH, BHUIOB MAaTEPHUATIBHBIX PECYPCOB, TEPPUTOPHUATHHOMN

YAAJICHHOCTH ITOCTAaBHIMKOB M T.I. 3aHocum MaTCpPUAJIBHBIC 3aTpaThl B Ta6J'II/ILIy

4.15.



Tabnuua 4.15 - MarepuasbHble 3aTpaThl

3aTpaThl Ha MaTepUAIIbI
= D
HaumeHnoBaHMe gf E Kommaectso | Lena sa ex., pyb. (3w), PYO.
S8 =Yl =]a]la]l =]« “
5|5/ 5|5/ 5| E|5|5| 5| 35
S R N oV o R B~ ~ ~ ~ ~ ~
Bbymara JHUCT |1 140| 110 [100| 2 2 1 ]280 | 220 100
Kaprpumxk mr. | 1 | 1 | 1 [1000{1000|{1000|1000| 1000 | 1000
JIONIOJIHUTENBHASA | 111
HTepaTypa 3| 2 | 1 |400| 300|200 |1200| 600 200
Hroro [2480| 1820 | 1300

4.3.4.2 OcHoBHas 3apadoTHAs MJIATA UCTIOJHHUTEJIeil TeMbI
B »TOli cTarbe pacxo/10B IJIAHUPYETCS] U YUUTHIBAETCS OCHOBHAs 3apaboT-
Has IJIaTa WCIHOJIHUTENIEW, HEMOCPEACTBEHHO YYACTBYIOIIMX B IPOECKTUPOBAHUU

pa3paboTKwu.

Cocn/sn = Ztl .C3ni , (48)

rze tj - 3aTpathl Tpyaa, HEOOXOAUMBIC IS BBIITOJHEHUS I-r0 BHaa paboT, B

pabouux AHSX, C3ni - CpenHeIHEeBHas 3apaboTHas TyiaTa pabOTHUKA, BBITOIHSIO-

miero i-vIit BUI padoT, (py0./IeHb).
CpennenneBHas 3apabOTHasI IJ1aTa ONpeesieTcs o popMmyiie:

~D+D-K
3n; F

, (4.9)

rae D - mecsunblil okinag paboTHUKA (B COOTBETCTBUM C KBAJM(PUKAIIMOH-
HBIM YPOBHEM HPO(PECCHOHATBHON KBATH(DUKAIIMOHHOMN IPYIIIbI),

K - pationnsrii ko3 dunument (as Tomcka — 30%),

F — xonmdecTBo pabounx gHEH B Mecsile (B cpeaHeM 22 JTHs).

3aTpathl HA OILJIATY TPyJa CTyACHTA-IUIIJIOMHUKA MOTYT ONIPEACIISAThCS KakK
OKJIaJ UHXKEeHepa Kadeapsl (yueOHO-BCIIOMOTaTebHBIA MEPCOHANTY) B COOTBETCT-
BUM C KBaJIU(UKAIMOHHBIM YPOBHEM TNPOheCcCHOHATHLHOW KBaTU(DUKAITMOHHON

rpynmel, 100 1Mo TapupHOM ceTKe, MPUHATON HA MPEANPUSTUH, TA€ CTYIEHT-

JAUILIOMHUK IIPOXOJUJI IPAKTUKY.




PaCXO,Z[LI Ha OCHOBHYIO Bapa60THYIO IJ1aTty OHIpCACIIAIOTCA KaK IIPOU3BC-
ACHHUC TPYAOCMKOCTH pa60T KaXXJ0TI0 MCIIOJHHUTCIIA Ha CPCAHCIHCBHYIO 3apa60T-

HyIO Tuaty. Pacder 3aTpar Ha OCHOBHYIO 3apabOTHYIO IUIaTy MPHUBEACH B TaOIHUIE

4.16.

Tab6mmma 4.16 — Pacdyetr ocHOBHO# 3apaOOTHOM TIaThI

Cpenusis TpynoeMkocTh, OcHoBHas 3apaboTHas
Venommm- | Okran, 3apaboT- pald. JaH. mjata, pyo.
TENb pyo HOTIEE ) pren | Men. | Yen
’ Ta, ' ' " |Hcm. 1 | Mcn. 2 | Ucn. 3
1 2 3
pyO./nH.
Py‘g‘}’)ﬂﬂ' 15560,32 | 9194 | 10 | 8 5 | 9194 |73552| 4597
CryneHt 6576,48 388,6 50 45 43 | 19430 | 17487 | 16709,8
Hroro | 28624 (24842,2| 21306,8

4.3.4.3 lonosiHuTEILHAA 3apa00THAS TUIATA UCIIOJIHUTEJIEN TeMbI

Tabnuna 4.17 — Pacyer nononHUTENbHON 3apabOTHOMN I1aThI

Koadpdu-
OcHoBHas 3apaboTHas LHEHT 10- JlomoaHUTEIBHAS 3apadoT-
MCIIOn Y- iara, pyo. - Has 11aTa, pyo.
TEJb TEeJILHOU
Ucm. 1 Men. | Hen. 3apabotT- | Pem. 1 | Mem. 2 | Mem. 3
2 3 HOMU TIAaThI
Pyxosonn- | g194 | 7395, | 4597 1379.1 | 11932 | 689 55
TEb 2 8
0,15 2623,0
CryneHT 19430 | 17487 |16709,8 29145 5 ’ 2506,4
Vitoro | 42936 3726’3 3195,95

4.3.4.4 Oruuciaenuss B0 BHeOW/I:KeTHbIe (OHABI (CTPaxXoBble OTYHCIIE-
HUA)
Benuuuna oTyncieHnii BO BHEOIOIKETHBIE (POHJIBI OMPENESETCS UCXOA

U3 cheayromen GopmMyIibr:

3

BHED

kBHe6 ) (3OCH + 3/1011) )

KO3 (PUIIMEHT OTYMCIECHUN Ha yIUlaTy BO BHEOMOKETHbIE (DOHJIbI

(4.10)
rae kBHeG -

(meracuonnbId HoHA, HOHT 003aTEITHPHOTO METUIIMHCKOTO CTPAXOBAHUS U TIP.).




Ha 2016 r. B coorBerctBUM ¢ DenepanbHbiM 3akoHOM oT 24.07.2009

No212-®3 ycTaHoBIEH pa3Mep CTpaxoBbIX B3HOCOB paBHbI 30%. Ha ocHOBaHHMM

nyHkTa 1 ¢1.58 3akona Ne212-®3 st yupexaeHui, oCyecTBISIIOIUX 00pa3oBa-

TCIbHYIO U HAYYHYIO ICATCIIbBHOCTHL B 2016 rogy BOOUTCA INOHHMKCHHAA CTaBKad —

27,1%.

OTtuncnenust BO BHEOIOHKETHBIE (POHIBI IPEICTABICHBI HIKE.

Tabmuna 4.18 - Oruucnenus: BO BHEOIOHKETHBIE (POHIBI

OcHoBHas 3apa0oTHas mwia- |[lononHuTeNbHAS 3&61pa60THaﬂ
HUcnomauTens T3, pyo 1J1aTa, py
Ucn.l | Ucn.2 | Ucn.3 | Ucen.l | Ucn.2 | Hcn.3
PykoBoautens npoekra| 9194 | 7355,2 4597 1379,1 | 1103,28 | 689,55
Crynent-mummomuuk | 19430 [ 17487 | 16709,8 | 2914,5 | 2623,05 | 2506,4
Kosdduupent orymc- 0,271
JCHUHN
Htoro
Hcnonnenue 1 8920,6 pyO.
Wcnonnenue 2 7742,07 pyO.
Hcnomuenne 3 6640,2 pyO®.

4.3.4.5 HakaaaHble pacxo/bl

Haknaanble pacxoJpl yYUTHIBAIOT MPOYME 3aTPAThl OpPraHU3alUU, HE IO-
NaBIINe B MPEABIAYIINE CTAaThH PACXOIOB: MEeYaTh U KCEPOKOMMPOBAHUE MaTepHa-
JIOB MCCIIEZIOBAHMUS, OIJIaTa YCIYT CBSA3H, JIEKTPOIHEPIUHU, TIOUYTOBbIE U Tenerpad-
HBIE pacxofibl, pa3MHOKEHHUE MaTepHasioB U T.A. VX BelnyuHa onpeaensercs o

cienyrolieit hpopmyie:

3., = (cymma crareii1+4)- ka , (4.11)

rae Ky, — K03 QUIMEHT, yIUTHIBAIOMINI HAKIAIHBIE PACXOIbI.

Benuunny ko3¢ duimenta HakIaaHbIX pacXxo10B npuMmeM B pazmepe 50%.

Takum 006pa3om, HaUOOJIBIIINE HAKIIATHBIE PACXO/IbI PABHBI:

IPH IEPBOM HUCIIOJHEHUH 3,5, = (2480+28624+4293,6+8920,6) - 0,5 =
=44318 - 0,5 =22159,1 pyO©;

IIPYA BTOPOM HMCIIOJHEHHUH 3,0, = (1820+24842,2+3726,33+7742,07) - 0,5 =
=38130,6 - 0,5 = 19065,3 py6;



IPU TPETHEM HCIOJHEHUH 3, = (1300+21306,8+3195,95+6640,2) - 0,5 =
=32442,9 - 0,5=16221,4 pyoO.

4.3.4.6 ®opMupoBaHue OKOIKETA 3aTPAT MPOEKTA

PaccunTadHas BeJIMYHHA 3aTpaT HAYyYHO-HCCIEIOBATEILCKOM pabOTHI sIB-
JSIETCS. OCHOBOM 111 (DOPMHPOBAHUS OIOKETa 3aTpaT MPOEKTa, KOTOPBIA IpH
(GbopMHpPOBaHHHN JOTOBOpa C 3aKa3UMKOM 3alUINACTCS HAYYHOH OpraHu3alei B
Ka4yeCTBE HIDKHETO IPEeiia 3aTpaT Ha pa3pabOTKy HayYHO-TEXHHYECKOU IMPOIyK-
11U,

Ol'[peI[eJICHI/IC 6IO,H)KCT3 3aTpart Ha Hay‘{HO-I/ICCJIC,Z[OBaTeJIBCKHﬁ IIPOCKT IIO

KaKJIOMY BapUaHTy UCIIOJIHEHUS MTpuBe/eH B Tabmuie 4.19

Tab6numa 4.19 - Pacuer Gromkera 3arpat HTU

HaumenoBanue cratbu CymmMa, pyo. [Tpumevanue
Hcn.1 Hcn.2 Hcn.3
1. Marepuanbusie 3atparet HTH | 2430 1820 1300 [TynxT 3.3.4.1
2. 3aTpaThl 110 OCHOBHOM 3apa-
OOTHOI1 IJIaTE€ UCHOIHUTENIEH 28624 | 24842,2 | 21306,8 | Ilynkr 3.3.4.2
TEMBI
3. 3arpaTsl 10 JOMOJHUTEILHON
3apabOTHOM IIJIaTe UCITOTHUTE- 4293,6 | 3726,33 | 3195,95| Ilynkr 3.3.4.3
JIEH TEMBI
4. OTunCIeHus BO BHEOIOIKET- | 8990 6 | 7742 07 | 66402 | Tynkr 3.3.4.4
HbIe (DOH/IBI
V)
5. Haxuia fibie pacxos! 221591 | 190653 | 162214 | >0 7 0T YV
6. broker 3arpar HTU 66477,3 | 55375,9 | 47364,3| Cymmacr. 1-5

BriBoa: paccuntaB marepuanbhblie 3aTparsl HTHU, 3aTpaTsl mo 0OCHOBHOM U

I[OHOHHHTCHBHOﬁ IjiaTe HCHOHHHTeHeﬁ, OTUYHUCJICHUA BO BHG6IOI[)K€THBIG (I)OHI[BI u

HaKJIaaAHbIC PAaCXOJbl, MOXHO CJACJIaTb BBLIBOA, 4YTO BTOpOfI BapHWaHT HUCIIOJIHCHMUA

HanOoJIee DKOHOMHYEH 110 CPaBHCHHIO C IICPBBIM U TPECTbHUM HCITOJIHCHUCM.

4.4 Omnpenenenue pecypcHoil (pecypcocOeperaromnieii), (puHAHCOBON,

OI0/IKETHOIA, COMAJILHOM

HCCJIeaJ0BaHUuA

" IKOHOMHUYECKOM

3¢ PeKTUBHOCTH

Onpenencane 3¢pHEKTUBHOCTH IPOMCXOIUT Ha OCHOBE pacyeTa HHTE-

rpaJlIbHOI'0 IoKa3aTciIsa B(i)(beKTI/IBHOCTI/I HAay4YHOI'O HUCCJICOOBAHUA. Ero HaXO0X€-




HHUE CBS3aHO C ONpEIENICHHEM JBYX CpPEIHEB3BEIIEHHBIX BEIHYWH: (PUHAHCOBON
a(PekTUBHOCTH U pecypcod(PhEeKTUBHOCTH.

WuTerpanbHbiii mokaszatens (UHAHCOBON 3(P(GEKTUBHOCTH HAYyYHOTO HC-
CIIEZIOBAaHUS MOTY4aloT B XOJI€ OLEHKHU OI0JKeTa 3aTpatr Tpex (uiau 0oJiee) BapuaH-
TOB HCIIOJIHEHUSI HAYYHOTO HCcleAoBaHus). s 3Toro HauOONbIINIT WHTErpaib-
HBII TIOKa3aTeNb peaan3alii TEXHUYECKON 3a7aun MpuHUMaeTcs 3a 6a3zy pacuera
(KaK 3HaAMEHATelb), ¢ KOTOPbIM COOTHOCUTCS (PMHAHCOBBIC 3HAYCHHS MO BCEM Ba-
pHaHTaM UCTIOTHEHHUS.

WNurerpanbHbiii GMHAHCOBBIN MOKa3aTenb pa3pabOTKU ONpeesieTcs Kak:

ucni __ pi
bunp D ) (412)
max
ucr.i o N
rac puup — HHTCI'PAJIBHBIN (I)I/IHaHCOBBII/I IIOKAa3aTECJIb p33pa6OTKI/I;
chi — CTOUMOCTB I-TO BapuaHTa UCIIOJIHCHUA,
CDmax — MaKCHUMaJIbHasa CTOUMOCTH HUCIIOJIHEHUA Hay4HO-

HCCJIEI0BATENLCKOTO MPOEKTA.

| pup(111CTL)= 66477,3/66477,3=1:

| pup(21CIL. )= 55375,9/66477,3=0,83;

lup(3ucIL.)= 47364,3/66477,3=0,71.

[TomyueHnHass BeMMYMHA MHTErPajIbHOTO (PMHAHCOBOTO MOKa3aTels pa3pa-
OOTKH OTpaXkKaeT COOTBETCTBYIOIIEE YHUCICHHOE yBEIMUCHUE OIOKETa 3aTpaT pas-
paboTKU B pazax (3HaueHUE OOJIbIIEC €AUHUIIBI), MO0 COOTBETCTBYIOIIEE YUCIICH-
HOE YJICHIEBJICHUE CTOMMOCTU pa3pabOTKU B pa3ax (3HAUCHHE MEHBIIE CAUHUIIBI,
HO OOJIbIIIE HYJIS).

WHTerpanbHbIi MMOKa3aTeNnb pecypcodPPEeKTUBHOCTH BapUAHTOB HMCIIOJHE-

HUSI 00BEKTA UCCIICTOBAHMS MOYKHO OMPEICTUTD CICAYIONIMM 00pa3oM:
Ipi = Zai by, (4.13)

roe | pi — MHTETPANbHBIN MOKa3aTelb pecypcoddHeKTUBHOCTH A I-TO

BapHaHTa UCIIOJIHEHUS Pa3pabOTKy;

a; o .
I — BecoBOM KO3 PUIIMEHT I-r0 BapraHTa UCIIOJHEHUs pa3paboTKH;



a p .
b" B _ Ganpmas ouenxa i-ro BapHaHTa UCIOJIHEHHs pa3paboTKu, ycTa-

HaBJIMBACTCSI SKCIIEPTHBIM ITyTEM T10 BHIOPAHHOM ITKAJIC OICHUBAHUS;
N — YUCIIO TApaMETPOB CPABHEHUHI.
Pacder mHTEeTrpampHOTO Mokasatelss pecypcodPPEeKTUBHOCTH PEKOMEHIY-

eTCsI MPOBOIUTH B (hopMme Tabuibl (Tabmnuma 4.20).

Tabmuua 4.20 - CpaBHHTENbHAS OLIEHKA XapaKTEPUCTUK BAPUAHTOB UCTIOTHEHUS

O0BexT wuccaenosa- | BecoBoii ko-
HUS apuneHT Ucm. 1 HUen.2 | Hcn.3
Kpurepun rapamerpa

1. CooTBeTcTBHE  KpPUTEPUSM |

0,1 4 5 3
0€e30IacHOCTH
2. HarnsnHocTh paGoThI 0,15 5 5 2
3. [TomMexoyCTOMYNBOCTh 0,15 3 5 3
4. DHeprocoepekeHue 0,20 4 5 3
5. HagexHocTh 0,25 4 4 4
6. MaTepuaioeMKoCTh 0,15 4 5 3
UTOI'O 1

|1 =4%0,1+5%0,15+3%0,15+4%0,2+4*0,25+4*0,15=4;
| er2 =5%0,14+5%0,15+5*0,15+5%0,2+4*0,25+5%0,15=4,75;

|p_uc,,3 =3*0,1+2*0,15+3*0,15+3*0,2+4*0,25+3*0,15=3,1.
WNuTterpanbHblil mokazaTenb 3(p(PEKTUBHOCTH BapUAHTOB MCIOJHEHUS pa3-
pabotku (l,.,;) onpenensercss Ha OCHOBaHMH WHTETPAIBLHOTO MOKA3aTENs PECyp-

co3((PEKTUBHOCTU U UHTETPATILHOTO (PMHAHCOBOT'O MOKA3aTeIs:

II/ICH.1=4/1=4; (414)

licn2=4,75/0,83=5,72;
licn3=3,1/0,71=4,36.
CpaBHeHHE HMHTETpabHOrO TMOKa3aTens 3()()EeKTUBHOCTH BapUAHTOB HC-

MOJIHEHUSI Pa3pabOTKH MO3BOJUT OMNPENETUTh CPABHUTENbHYIO 3((HEKTUBHOCTH




npoekTa W BbIOpaTh Hambojee I1eneco00pa3Hblii BapUaHT U3 MPEIOKEHHBIX.

CpasaurenbsHas 3G PeKTHBHOCTD NMpoekTa (Dgp):

— ucn.l
3, == (4.15)
ucn.2
Dep1.=4/5,72=0,69; D¢p2.=5,72/5,72=1; D¢p3.=4,36/5,72=0,76.
Tabmuma 4.21 - CpaBuurtenbHas 3G PEKTUBHOCTD pa3padOTKu
Ne i/ [Tokazarenu Hcm.1 Hcn.2 Hcn.3
1 WNHTterpanpHblii  (DUHAHCOBBIN TTOKa3aTelb 1 0,83 0,71
pa3paboTKu
5 WHuTerpanbHblii  mOKa3zaTellb  pecypcodd- 4 4.75 31
(EKTUBHOCTH pa3pabOTKH
3 I(:ITII{/ITerpanLHBIH nokasarenb  3(P(HEKTUBHO- 4 5,72 4,36
4 CpaBautenbHas 3(pGEeKTUBHOCTh BapHaH- 0,69 1 0,76

c02(HEKTUBHOCTh U pecypcocOepexeHre» ObUT IPOU3BEACH aHalnu3 KOHKYPEHT-
HBIX TEXHUYECKUX PEIICHUN, B KOTOPOM BBISBICHO KOHKYPEHTHOE MPEUMYIIECTBO

paspabdotku. CoctaBiaeH SWOT-ananu3, B X0j1€¢ KOTOPOTO BBISBICHBI CHIIBHBIC,

TOB HUCIIOJTHCHHA

cia0bIe CTOPOHBI ITPOCKTA, 4 TAKIKC BO3MOKHOCTU U YI'PO3LI.

HBIX 3apabOTHBIX ITUIAT HMCHOJHUTENEH padoT, OTYUCICHHS BO BHEOIOKETHBIC
GbOoHABI ¥ HAKJIAIHBIE PACXOJbI, MPUXOJUM K BHIBOAY, YTO BapHAaHT BTOPOTO HC-
noJIHEHUsI PabOThI O6osiee OI0IKETHBIN U A ()EKTUBHBIN B PEIICHUN TOCTABICHHON
B MarucTepCcKoi paboTe TeXHWYECKOW 3ajaud ¢ MO3UIMHU (PMHAHCOBOM M pecypc-

HOM 3(pPEeKTUBHOCTH, T.K. 3aTPaThl, HEOOXOAUMBIE JJIsI BHIITOJIHEHHS BCETO MPOEK-

Ta paBHBI 55375,9 pyOssimM, pu 3ToM d(PPEKTUBHOCTH MaKCUMAJThHA.

BI)IBOI[: B XOAC BBIIIOJIHCHUA pa3Jaciia «DUHAHCOBBIN MCHCII’KMCHT, pECyp-

[IpoBens pacuer marepuanbHbix 3aTtpaT HTH, OCHOBHBIX M AOMOJIHUTENb-




5 ConuajibHasi OTBETCTBEHHOCTH

BBenenue

CornmanpHasi OTBETCTBEHHOCTh MPEICTABIIIET COOOM OCYIIEeCTBICHHUE JCs-
TEJILHOCTU B COOTBETCTBUU C MOPaJIbHBIMHU, OOIIECTBEHHBIMH, YKOHOMHUYECKUMH,
AKOJIOTMYECKUMH NPUHIUIIAMH, TO €CTh MUHHUMHU3HPOBATH KOJIUYECTBO HECUACT-
HBIX CIIy9aeB W BPEIHBIX BO3ICHCTBUN Ha OKPYXKAIOUIYIO Cpedy, OOecreunBaTh
3aIUTY 370POBbsi PAOOTHUKOB, COOJIIO/IaTh PAIlMOHAIBHOE HCIIOIb30BaHUE MPHU-
POJIHBIX PECYPCOB.

OOBeKTOM HCClIe0BaHUs SIBIsETCS padodas 30Ha MOMEIICHUS MPOIMUTKH U
cymku anektpoasurareneii OO0 «DHeprocepBUCHAsS KOMITHUSD.

B pabote uccienoBarenemM NpoOBOIUTCS OLEHKA TSKECTH U HANPSKEHHOCTU
TpyJa COTPYAHHKA, paOdOTAIOMIEro ¢ IMEYblo, MPEAHA3HAYCHHOW JJIS MPOIUTKH H
CYILIKH DJIEKTPOABUTATENEH.

Marepuaibl UCCIIeIOBaHUS MOTYT MPUMEHSATHCS JJI1 obecrieueHus: 6e3omnac-
HOCTH B TOMEIIEHUH MPONUTOYHO-CYIIUBHOTO oTaesieHus mnpeanpustus OO0

«OHeprocepBUCHast KOMITHUS.



5.1 IIpodeccrnonanbHas couuaJabHas 0€30MaACHOCTD

HpI/I pa3pa60TKe JAHHOI'O IMPOCKTa MOT'YT BO3HHMKATb OIIACHBLIC W BPCIHLIC

MIPOU3BOJICTBEHHBIC (DaKTOphI, yKazaHHble B Tabmuie 1 Ha ocHoBanuu ['OCT

12.0.003-2015 [13], KOTOpBIM MOKET OBITH IIOJIBEPTHYT PAOOTHHUK.

Tabmuma 1 — OmacHble U BpeaHbie (HaKTOPbI

Ucrounnk | Omachbie po- | Bpennbie npo- HopmaTuBHBIE TOKYMEHTBI
dakropa, U3BOJICTBEHHbIC | M3BOJICTBEHHBIE

HaMMEHOBA- bakTopbI bakTophI

HUE BUJA
pabot

1) Ileun 1)Onexrpuuecku | 1) [Tapamerper | 1) CanlluH 2.2.4.548-96 «I'u-
MPONUT- | i TOK MUKpPOKJIMMAaTa | THCHHYECKHE TpeOOBaHUA K
KH u 2) HenocTaToyH | MUKPOKJIMMATY  TPOM3BOJICT-
CYIIKH as OCBEIIICH- | BEHHBIX MOMEIIECHUIN» [2]

2) I'pyso- HOCTh 2) Ceon mpaBwui. EcrecTBen-
IO/TbEM- 3) llym HOE u UCKYCCTBEH-
HbIE Me- HOE OCBeIlleHUEe. AKTyallu3u-
XaHU3MbI poBanHas pepakiusa CHull

23-05-95*. CII 52.13330.2016
[3]

3) IIpaBuia mo oxpaHe Tpyna
Ne328u «IIpaBuna mo oxpane
TpyJa TpH  BKCIUTyaTaluu
3IEKPOYCTAHOBOK» [35]
4)TOCT P 12.1.019-2009
«CCBT. DnekTpobe3onac-
HOCTh. O0mue TpeOoBaHUS U
HOMEHKJIaTypa BUJOB 3allH-
Th» [6]

5) CIT 51.13330.2011 «Cgon
MpaBWI. 3allUTa OT LIYMay.
AKTyaln3upoBaHHasi peaak-
muss CHull 23-03-2003 (yts.
IIpukazom Munpernona PO
ot 28.12.2010 N 825) (pexn. ot
05.05.2017) [24]

5.2 Anaiu3 ¢akTopoB, KOTOpbIe MOI'YT BO3HMKHYTHh Ha padoudeM

MECTE IPHA IPOBECACHUU UCCIICA0BAHUA

1. TTapameTpsl MUKpOKIIUMaTa (TEMIIEpATypa, OTHOCUTEbHAS BIAXXKHOCTh U

CKOPOCTb JBH)KEHHUS BO3/yXa) MpU padboTe ¢ MeYbi0 HOPMUPYIOTCSI B COOTBETCTBHUU




¢ CanlluHowm 2.2.4.548-96 [14]. UuTepecyromuii HaC BUJ pabOT OTHOCHTCS K Ka-
Teropuu Tspkectu padot lla, A5 KOTOpoil XapakTepHbI CIEAYIONIME ONTUMATbHbIE
BEJTMYMHBI TTOKA3aTEICH MUKPOKJINMATA:
— TEMIIepaTypa BO3/1yXa B XOJOAHBIN neproa roga 19-21°C;
— TeMIIepaTypa Bo3ayxa B TeIUblil nepuos roga 20-22°C;
— OTHOCHUTEJIbHAS BJIAXKHOCTh B TETUIBIA U X0JIOHBIN niepuoa roaa 40—60%;
— CKOPOCTb JIBMKEHUS BO3/lyXa B TEIUIbIN U XOJIOAHBIN nepuos rojaa 0,2 m/c.
HecootBeTcTBHE MapaMeTpoOB MHUKPOKJIMMAaTa MOXKET CITIOCOOCTBOBAThH Ha-
pylieHno GyHKIMOHAIBHON JEATEIbHOCTH U YXYAIICHUIO CAMOYYBCTBHSI.
B kauectBe Mep Mg mojjep:KaHUS ONTUMAJIBHBIX YCJIOBHM Ha pabodem
MECTe TPUMEHSIIOTCS CHUCTEMBI OTOIUICHUS M KOHIWUIIMOHUPOBAHHS BO3ayXa, a
TaKXXe YBIWKHHUTENIU. [IoMMMO 3TOTO pEKOMEHJIOBAaHO OCYIIECTBIISITH BIIAXKHYIO
yOOpKY ¥ TIPOBETPUBAHUE TTOMEIICHUSI.
2. Takoil ¢akTop Kak HEIOCTATOYHAS OCBEUIEHHOCTh Ha pabodyeM MecTe
MOKET BO3HUKATh HM3-32 HEMPABWIBHON OpraHU3AIMH CUCTEMbI OCBEILEHUS, YTO
MOKET TIPUBECTH K YXYIIICHUIO 3pCHHUSI, TIOSBIICHUIO YTOMJICHUS, CHIKEHUS pado-
TOCTIOCOOHOCTH.
B 3aBHCHMOCTH OT MCTOYHHKA CBETa MPOM3BOJCTBEHHOE OCBEIICHHUE MO-
YKET OBITh:
EcTtecTBeHHOE, cO3/1aBa€MbIM COJTHEYHBIMH JTy4yaMu U U Py3HBIM CBETOM
HeOocBoa. EcTecTBeHHOE OCBElIeHNE KIIACCU(UIIMPYIOT HA CJICTYIOIINE BUIbI:
— OOKOBBIM (OCYIIECTBIISIETCS Yepe3 OKHA B HAPY)KHBIX CTEHAX);
— BEpXHUM (MPOU3BOAMTCS 4Yepe3 a’pallMOHHBIE M 3CHUTHBIE (OHAPH,
MIPOEMBI B TIOKPBITHUSIX U CBETOBBIE TIPOEMBI B MECTaX Iepernajia BHICOTHI
CME)KHBIX ITPOJICTOB 3/IaHUM);
— KOMOWHHPOBAHHBIM (K BEPXHEMY OCBEIICHUIO 00aBIISIETCS OOKOBOE).
OcHOBHBIM (PaKTOPOM, MPETSATCTBYIONINM IUPOKOMY TPUMEHEHUIO €CTe-
CTBEHHOTO OCBEIIICHUS, SIBJISICTCS €r0 HEITOCTOSIHCTRO.
HckyccTBeHHOE OCBEIIEHHE, KOTOPOE MMPUMEHSETCS B TTIOMEIICHHIX 0e3 ec-

TECTBCHHOI'O OCBCUICHM WJIM ITPH BBIIIOJHCHHUKW TOYHBIX 3PUTCIBHBIX pa60T C HC-



JIOCTaTOYHBIM €CTECTBEHHBIM OCBEIIEHHEM B JHEBHOE BpeMsl (COBMEIIEHHOE OC-
BEILICHHE).

OCHOBHBIMHU TUTHCHUYECKUMHU TPEOOBAHUSIMHU K UCKYCCTBEHHOMY OCBEIIIe-
HUIO SIBJISTFOTCS IOCTATOYHBIA YPOBEHb €r0 WMHTEHCHBHOCTH, PABHOMEPHOCTD H T10-
CTOSITHCTBO BO BPEMEHH, OTCYTCTBHE CICISAIIETO NCHCTBUS U PE3KUX TCHEU, BBI-
3BaHHBIX MUCTOYHHKOM, OOeclieueHrne MpaBWIbHON nBeTonepeaaun. Co3maBaeMblit
UM CIIEKTP JOJDKEH OBITh MPUOIMKEH K CIEKTPY €CTECTBEHHOTO COJTHEYHOTO CBE-
Ta. CMeIIaHHbIM, COBOKYITHOCTHIO €CTECTBEHHOTO M HCKYCCTBEHHOTO OCBEIIICHHSI.

B mpon3BOACTBEHHBIX MOMEIICHHUSIX PEKOMEHAYETCSl HCIIOJIb30BaTh KOM-
OMHUPOBAHHOE OCBEIICHUE TaM, TJI€ BBITIOJIHICTCS TOYHAs 3pUTENIbHAs paboTa, rie
o0opyI0BaHUE CO3/1aeT TIIyOOKHE, pe3KHe TEHU WK paboyue MOBEPXHOCTH PaCIio-
JIO’KE€HBI BEPTUKAJIIBHO.

Hopwmpe! 1 TpeOoBaHUS K OpraHU3aInu:

Cucrembl MPOU3BOJCTBEHHOTO OCBEIICHUS pa00YMX MOMEHIEHUHN JTOJKHBI
MPOCKTUPOBATHCSI B COOTBETCTBUM C HOPMaMU OCBEIIEHHOCTH YCTaHOBJICHBI
CHull 23-05-95 [15]. baaronmapst aToMy, YCJIOBUS Tpyla Ha TPEANPUATHA OYIyT
KOM(OpPTHBIMH ¥ O€30macHBIMHM, a TPEeOOBAaHUS 3aKOHOJATEIHCTBA YIACTCS BBI-
MIOJTHUTH TTOJTHOCTHIO.

CHulI 23-05-95 conmepkat cieayromue TpeOoBaHUS:

— HeoOXxoauMo o0ecreurnBaTh PaBHOMEPHOE pacipelesieHrue SIPKOCTH B
MIPOU3BOJICTBEHHOM TIOMEIICHUN. DTOMY, B YaCTHOCTH, CITOCOOCTBYIOT
CBETJIbIC TOHA CTCH M ITOTOJIKA,

— Ha pabouyux MecTax He JOJDKHO ObITh pe3kux TeHed. COBEpIICHHO He-
JOTTYCTAMBI JTUHAMWYECKUE (JIBYDKYIIMECS) TEHHU, KOTOpPhIE, KaK W3-
BECTHO, CTIOCOOCTBYIOT YBEIIMUEHUIO TPAaBMAaTU3Ma;

— B TIOJIC 3pEHUsI TIEpcoHaja He JOJKHO OBITh MPSMOM M OTPaKEHHOM
0JIeCKOCTH: HECOOJTIOICHHE ITOTO TIPABUIIA YPEBATO OCIICIUIICHUEM;

— HeoOXoauMma CTaOWJIbHAs OCBEIICHHOCTHh IPOM3BOJCTBEHHOTO ITOME-

ILICHUS;



— MPUMEHSEMble OCBETHTENIbHbIE MPUOOPHI TOJKHBI UMETh TAKUE CIIEK-
TpaJIbHbIE XapaKTEPUCTUKH, KOTOpbIE O0OECHEeUUBAIOT MPABUIBHYIO
[BETOIEpeIauy;

— YHOOMSIHYTbIe TPUOOpBI, a TAKXKE JIPYTrUe JIEMEHTHhl OCBETUTEIbHBIX
YCTaHOBOK (IITUTKH, MPOBOA, TPAHCPOPMATOPHI U T. 1I.) HOJKHBI ObITh
0e30MacHBIMH IS OKPYKarOLIUX.

XapaKkTeprucTUKa 3pUTEIbHBIX padOT OIEHWBACTCS HAUMEHBIINM WU K-
BUBAJICHTHBIM pa3MepoM OO0BEKTa pa3U4eHUs, B HAIIeM ciydae oH paBeH oT 0,5
o 1,0 MM m XapakTepusyercss paboToi CpeaHell TOYHOCTH W paBeH pa3psaay 4 ¢
MO/IPa3psAIOM 3pUTEIbHON paboThl b, Tak kKak KOHTpacT oObekTa ¢ PoHOM — Ma-
JIbIA, CPETHMI, a XapaKTEepUCTHKA (POHA — CPEAHSsS, TEMHAS.

IIpu cucreme oOmiero oceemeHuss ¢ JgaHHbIM — paspsiaom w3 CII
52.13330.2016 muanmansHas ocBemeHHocTh E = 300 nk [16]. [Tonydyennas Benu-
YHHA OCBEIICHHOCTH KOPPEKTUPYETCA € yueToM Kod(duiineHTa 3amaca, Tak Kak co
BPEMEHEM 3a CUET 3arpsi3HEHUSI CBETUJILHUKOB U YMEHBIICHHUS! CBETOBOTO MOTOKA
JaMIl CHIDKAETCsl OOIIMA ypOBEHb OCBEIICHHOCTH. J1JIsl TIOMUHECIICHTHBIX JIAMIT B
MOMEIIEHUH C OOJBIIUM BBIICJICHHEM TbUTH KOd(duimeHt 3amnaca OyJeT COCTaB-
1sTh 2,0. Takke MOKET U3MEHSThCSI €CTECTBEHHAs! OCBEILIEHHOCTh B CBA3U C U3MeE-
HEHUEM CYTOUYHOW M MOTOJIHOW COCTABJISIFOIIMX, YTO MOKET OKa3bIBaTh BO3ACHCT-
BHE€ Ha OOIIYI0 CUTYalIMIO C OCBEIIEHHOCThIO U PaO0TOCIIOCOOHOCTRIO MEPCOHATIA.

Jiist oGecriedeHus HOPMHUPYEMBIX 3HAUEHHU OCBEIIIEHHOCTH B TIOMEIIEHUSIX
clieayeT MPOBOAUTH YUCTKY CTEKOJI OKOHHBIX paM U CBETHUJIILHUKOB HE PEKE JBYX
pa3 B IoJl ¥ MPOBOJIUTH CBOEBPEMEHHYIO 3aMEHY MEPETOPEBIINX JaMIL.

3. Ilpu pabote C meYbI0 COTPYAHUK BBHITOJHSIONIMA pabOTy IMOJBEPKECH
BO3JICHCTBUIO JIEKTPUUYECKOTO TOKA.

DNEKTPUYECKUN TOK SIBISIETCS] TPUYUHON TPaBM, UMEIOIIUN PsiJT 0COOEHHO-
creit 'OCT 12.1.019-2009 «Cuctema crangaptoB 6e3onacHoctu tpyaa (CCBT).
Onextpobe3omacHocTh. OOmue TpeOOBaHUS M HOMEHKIATypa BHJIOB 3alTUTHD)

[16]:



— DJJIEKTPUYECKUN TOK HE3PUM, HE MMEET HU 3alaxa, HU LBETa, ACHUCTBYET
O€ecILIyMHO, UCXOJl U3 3TOTO €ro Helb3sl OOHAPYKUTh OpraHaMu YyBCTB
JI0 Ha4aJ1a ero ACUCTBUS Ha OPraHu3M;

— HEBO3MOXXHO 0€3 cllelalbHbIX TPUOOPOB ONPEAETUTh HATMUNUE Hampsi-
JKEHUS B IIPOBOJIHUKAX;

— DJJIEKTPUYECKUN TOK MPHU ONPEIEIECHHBIX YCIOBUSAX MOYKET OKa3bIBaTh
MOBPEX/IAIOIIEE JCHCTBUE HE TOJBKO MPU HEMOCPEACTBEHHOM CONpPU-
KOCHOBEHUHU C HUM, HO U 4epe3 MPEAMETHI, KOTOPBIE YETIOBEK ACPKUT B
pyKax, U Ja)Ke Ha pacCTOSTHUMU;

— TOK MOBPEXKIAET TKAaHU HA BCEM ITyTH MPOXOXKJICHUS Yepe3 TEJIO YeJIOBE-
Ka;

— MpU EUCTBHUH AJIEKTPHUUECKOTO TOKA MOXKET HAOII0JaThCs HECOOTBETCT-
BHUE MEX]y TSHKECTBIO MOPaXXEHUSI U JJIUTEIBbHOCTBIO €r0 BO3IAEHCTBUA,
JaXe CIly4aiiHO€ TOYEHYHOE MPUKOCHOBEHUE K TOKOBEAYLIEH YacTH JJICK-
TPUYECKON YCTAaHOBKH 3a JOJI0 CEKYHJIbI MOXET BbI3BaTh 3HAUYNUTEIILHBIC
MOBPEXKICHUS;

— HCTOYHUKOM IMOPAKEHUS MOTYT OBbITh MPEIMEThI, HE UMEIOLINE HUKAKO-
IO OTHOLIECHMS K JIEKTPUYECKONW YCTaHOBKE, JaKe CaMU IOCTPA/IaBIINE,
MOKa OHU COMPHUKACAIOTCS C MPOBOJIHUKOM TOKA JJISl T€X, KTO OKa3bIBAET
UM ITOMOILIb.

Yaie Bcero BCTpEYArOTCsS JABE 3JEKTPOTPABMBL: AJIEKTPUUECKUI yaap M
ANEKTPUUECKUI 03K0T. OKOT TakKe MOYKET BO3HUKHYThH MPU HAXOXKACHUH MOCTpa-
JIaBIIEr0 BOJU3U MECTa KOPOTKOTO 3aMBIKaHUsI, €CJIM OHO COMPOBOXKIAETCS DJICK-
TPUYECKOU TYTOH.

[Ipoxoas yepe3 Teno MOCTpagaBIUIero, TOK BbI3BIBAET OMOJIOTHYECKOE JIEHCT-
BUE€, OOBIYHO MOpaxas MpU ITOM CEPACYHO-COCYAUCTYIO U HEPBHYIO CHCTEMBI.
Bo3HuKaeT cyJop0oXHOE COKpAaIlEHHWE MBI, KOTOPOE «IPUKOBBIBAET» IMOCTpa-
JIaBIIET0 K UCTOYHUKY TOKa. «lIpukoBbIBaronuii» 3h(exT nemaer HeBO3MOKHBIM
CaMOCTOATENbHOE OCBOOOXKIEHUE OT UCTOYHUKA TOKA, YTO 3HAYUTEIHHO YBEIUYH-

BAET BPEMS €T0 JEUCTBUSA U OTATOIIAET TpaBMy. IlopakeHue HEpBHOU U CEPIEYHO-



COCYZUCTOM CHCTEMbl MPUBOJAUT K OCTAHOBKE JbIXaHUS U CepAlla WM K Hapylie-
HUIO pUTMa UX paboThl. I cnaceHusi mocTpajaBlIero He0OOXO0AUMO KaK MOKHO
ObICTpee 0CBOOOAUTH €ro OT IEUCTBUS IIEKTPUUECKOTO TOKA, a 3aT€M 0Ka3aTh eMy
NEPBYIO0 MEIUIIUHCKYIO IOMOIIIb.

Haubonee yacTbie IpUYUHBI JJIEKTPOTPABM:

[TpukocHOBeHUE WK MPUOIIKEHNE HA HEJOMYCTUMOE PAcCTOSHUE K TOKO-
BEJIyIIUM YacTsIM, KOTOPbIE HAaXOMASTCS MOJ HaNpsLKEHHEM, CIeI0BaTeIbHO, MPH-
YUHAMU JTOTO SIBJISIOTCS

— HEHUCHPABHOCTh AJIEKTPOIPOBOJIKH, YCTAHOBOYHBIX W3ICIHUMA, DIIEKTPO-
pUOOPOB;

— HEOCTOPOXKHOCTH, HEOpPEKHOCTh, HEOMBITHOCTh, HEOCBEIOMIEHHOCTD
MIOJIb30BATEIS,

— yepe3 BPEMEHHO BBIKIIOYEHHBIE M3 CETH TOKOBEIYLIUE 4YaCTH, €CIIU He
MPUHATHL BCE MEPHI K BBIKIIOUEHHUIO U3 CETH; MPU HECOTJIACOBAHHOCTH B
NEeHCTBUAX (TIPEXKACBPEMEHHOE BKIIOUCHUE TOKA).

[IpykocHOBEHHE K METaNIMYECKOMY KOPITYCy 3JIEKTpOIpuOopa, eciu OH

OKa3aJjicsl MO HAMPsHDKEHUEM BCIIEICTBHE TTOBPEKIACHHS U30IISIUH.

B npoMBIIIIEHHBIX 3JIEKTPOYCTAHOBKAX CPEACTBOM 3AIUTHI CIY>KUT 3a3€M-
JIEHHE KOopIyca.

MeToabl 3alIUTHI:

Jlna obecniedyeHus: 37eKTpoOe30NacCHOCTH NP SKCILTyaTalluu 3JeKTpoycTa-
HOBOK IPUMEHSIOT Pa3InYHbIE CIIOCOOBI U CPEICTBA 3aAIIMUTHI, BRLIOOP KOTOPOTO 3a-
BUCAT OT psijia (PaKTOPOB, B TOM YUCIIE U OT CIOCO0A AIIEKTPOCHAOKEHHUSI.

OCHOBHBIE 3JIEKTPO3AIIUTHBIE CPEACTBA - ATO H3OJHUPYIOIIUE 3JIEKTPO3a-
IIMTHBIE CPEJICTBA, U3OJISIIIHS KOTOPBIX JOJTOE BpeMs CIIOCOOHA BBIICPKUBATh pa-
Oouee HampsHKEHUE CETH, Oylaromaps KOTOPHIM pa3pernieHo MPOU3BOAUTH PaOOTHI
O/ HATIPSDKEHUEM Ha TOKOBEAYITUX YACTSX.

JIOTIOJTHUTEBHBIE YJICKTPO3AIMUTHBIE CPEJCTBA - ATO W30JHUPYIOIINE DJIICK-

TPO3aIlIUTHBIC CPCACTBA, KOTOPLIC, TOJBKO ABJIAIOTCA JOIIOJHCHHCM K OCHOBHBIM



CpEelICTBAM 3alllUThl. A TaK)K€ OHU MpeJHA3HAYEHBI JIJIS 3alIUThl PabOTAIOIIEro OT
[1arOBOr'0 HAIPSKEHUSI U HAIPSIKEHUS IPUKOCHOBEHUS.

Ilo xknaccy HanpsiKEHUs IEKTPO3AIIUTHBIE CPEJICTBA PA3JIEIAIOTCS:

OcHoBHBIE 3JIeKTpo3aiuTHbIe cpenctia a0 1000 (B):

— H30JIUPYIOLIUE IITAHTH;

— H30JIMPYIOLIUE KJICIIH;

— ykazarenu Hu3koro Hanpsbkenus (YHH, Konrakt-550M);

— DJIEKTPOU3MEPHUTEIIbHBIC KIICIIIH;

— JIARJIEKTPUYECKUE NIEPYATKH;

— PpYYHOH MHCTPYMEHT (M30JIUPYIOLIUIA).

JlonoJIHUTENBHBIE IEKTpo3anuTHRIE cpenctra A0 1000 (B):

—  JUAJIEKTPUYECKHUE TAJIOLIH;

—  JUAJIEKTPUYECKUI KOBPHK;

—  H30JUPYIONIAs MOJCTaBKa;

—  H3O0JUPYIOIINE KOJIAKH, MOKPHITHS 1 HAKJIAIKU;

— IUTaHTH ]IS BBIPABHUBAHUA U [IEpEHOCA MOTEHIMANA;

—  H30JUPYIOIIHE CTEKJIOIJIACTUKOBBIE (IMAJIEKTPUUYECKUE) CTPEMSIHKU U
IIPUCTABHBIE JIECTHULIBI.

OcHOBHbBIE H30JIUPYIOLINE 3IEKTpo3aluTHbIe cpeAcTBa Boiie 1000 (B):

— Ppa3JInYHBIE U30JIMPYIOIINE ITAHTH;

— H30JIMPYIOLIUE KIIEIIH;

— yKas3aTeJH BBICOKOT'O HAIIPSKEHUS;

— YCTPOMCTBA IS JIEKTPUUYECKUX U3MEPEHUN U UCIBITAaHUN B paclpere-
JUTENbHBIX YCTPOUCTBAX;

— YCTpOICTBa U CHEIHMANbHBIE CPE/ICTBA 3alUThl, HEOOXOAUMBIE ISl pa-
00T B anekTpoyctanoBkax Beiie 110 (kB), croma He OTHOCSTCS ITAaHTH
JUTsl BRBIpABHUBAHUS U TIEPEHOCA TOTEHIINAIA.

JlonoJIHUTENNbHBIE 3NIEKTpo3alIuTHBIE cpenicTBa Boimie 1000 (B)

— JIUDJIEKTPUYECKUE NIEPUATKY;

— JUSJICKTPHUYCCKHC 6OTI>I;



— JIUPJIEKTPUYECKUN KOBPHUK;

— M30JIpYIONIas MOJICTABKa;

— W30JIUPYIONIUE KOJIMAKU U HAKIIAJKH;

— IITaHTH IS BEIPABHUBAHUS U IEPEHOCA MIOTECHIINANIA,;

— M30JUPYIONIUE CTEKJIOIUIACTUKOBBIE (AUAICKTPUUYECKHUE) CTPEMSIHKU U

MPUCTABHBIC JIECTHUIIBI.

B cooTBeTCTBUU C MpaBUilaMU YCTPOMCTBA 3JEKTPOTEXHUYECKUX YCTaHO-
BOK, TIOMEIICHHE MPOIMUTOYHO-CYIIUILHOTO OTAEIECHUS OTHOCUTCS K KATETOPUU:

[TomemieHust 0e3 MOBBILIEHHOW OMACHOCTU: CyXH€, HE XKapKHe, C TOKOHE-
MPOBOSIIIAM TIOJIOM, 0€3 TOKOMPOBOJAIICH MbUIM, a TaKXKe MOMEIICHUs C He-
OOJBIIIMM KOJUYECTBOM METAUTMYSCKUX MPEAMETOB, KOHCTPYKIIMM, MAIlIMH | T. TI.
i ¢ ko3¢ dunuentoM 3anonHenus miomanu k <; 0,2 (T. . OTHOIIEHUEM TJIO-
11311, 3aHATOW METAUTUIECKIUMHU MPEAMETaMH, K TUTOIIAId BCErO TIOMEIICHHS).

4. OquuM U3 BpeaHbIX (PakTOpoB GU3HUECKONU MPUPOABI SBISETCA IIYM Ha
pabodyeM MecTe, MPEBBILIEHHE KOTOPOTO OKAa3bIBAET HEraTWBHOE BO3JEHUCTBUE HA
CepICYHOCOCYAUCTYIO M HEPBHYIO CHCTEMBbI, HEPBHO-TICUXHUECKYIO Cepy uerno-
BEKa, BCJICJICTBUE YETr0 BO3HUKAIOT HApyIICHUS CHa, OOJIE3HU JKENyI04YHO-
KHIIEYHOTO TPaKTa, MOpaKEHUE OpraHa ciyxa, IpYyTHMH CIOBaMU — IIyMoBasi 0o-
JI€3Hb.

[IpenenbHO AOMYCTUMBIE U JOIMYCTUMBIE YPOBHHM 3BYKOBOTO JAaBJICHUS, a
TAaK»K€ ypOBHHU 3ByKa HOpMHUPYIOTCs B cootBeTcTBUU ¢ CII 51.13330.2011 «3amu-
Ta oT mymay [18].

HopmupoBannbsie mapamerpsl myma omnpenenensl 'OCT 12.1.003-2014
«Cucrema cranaaptoB 0e3omnacHoctu Tpyaa (CCBT). lym. O6mue tpedboBaHus
oesonacuocti» [19] m CIT 51.13330.2011 «3ammuTa ot mrymay [18].

[Ipu pa3zpaboTke TEXHOJIOTHUECKUX MPOIECCOB, MPOEKTUPOBAHHUU, U3TO-
TOBJICHUH W JKCIUTyaTal[iy MallliH, TTPOU3BOJICTBEHHBIX 37aHUI U COOPYKECHHH, a
TaK)Ke MPU OpraHU3alUKh padouyero Mecra ciaeayeT MPUHUMATh BCe HEOOXOAUMbIC
MEpHI TI0 CHIYKCHUIO IITyMa, BO3JCHCTBYIOMIETO HAa YeJOBeKa Ha paboumx MecTax,

a0 3H3‘-I€HHI>1, HC MMPCBLIIIAOINX JOITYCTHUMBIC, U OCYIICCTBIIATH 9TO CHMIKCHUC.



HcrounrkaMu 1iymMa B TMOMEUIEHUHM SBISIOTCS TEXHUYECKHUE CPECTBA:
KpaHOBOE 00Opy/JOBaHME, MPONMUTOYHAS Kamepa. JlomycTuMbld ypOBEHb LIymMa B
MOMEIICHUH MPONUTKHU U CYIIKH HE TOJKEH npeBbiath 80 nbA.

B kaudecTBe MHIUBUYATBHBIX CPEACTB 3aIIUTHI 71 paOOUUX MPUMEHSIOT-
Csl Takue KaK: IIYMOM3OJHMPYIOIIME IUIEMbl M MPOTHUBOIIYMHBIE BKJIAIbIIN «Oe-
Py,

5.3 JkoJsiornueckasi 0€30MaCHOCTh

Bo3zeiicTBue Ha OKPYKAIOILIYIO MPUPOJIHYIO CPENy AESATEIbHOCTH IOME-
HICHUS] TPOMUTKU M CYIIKH 3aKJI0YaeTCsd B HE3HAUYUTENbHON HAarpy3ke Ha JIHUTO-
cdepy B BUJIE TBEPABIX OBITOBBIX OTX0/I0B, B OCHOBHOM -CTPY’Ka, IPOBOJIOKA, 00-
TUPOYHBII MaTepuaj, KOTOpble OTHOCATCA K MATOMY KJIACCY OTXOJIOB -HEONAaCHbIE
BEILECTBA.

B oGnactu oOpamieHust ¢ 0TX0AaMu ClIeyeT PYKOBOJCTBOBATHCS HOpMa-
TUBHOU IOKYMEHTAIUEH:

— GenepanpHplii 3ak0H «OO0 0OTXOZaxX NPOU3BOACTBA U MOTPEOJICHUS»

Ne 89-@3 ot 24.06.1998 1 [20];
— IIpuka3 Munnpuponsr Poccun «O06 yrBepxkaenun [lopsnka ydeta B 00-
Jactu obOpartenus ¢ orxogamu» Ne 721 ot 01.09.2011 r [20].

B cooTBeTCTBUM € yKa3aHHBIMU JTOKYMEHTAMH BCE OTXOJIbI MOJJIEkKAT cOO-
Py, HaKOTUICHHUIO, TPAHCIIOPTUPOBAHMUIO, 00pabOTKe, YTUIIU3AINK, 00E3BpEKUBa-
HUIO U Pa3MEILEHUIO HA MOJIUTIOHAX.

C TOukM 3peHHs 3KOJOTHH LIEJIeCO00pa3HO OCYLIECTBIATh MEpepadoTKy
OTXOJIOB C LIEJIBIO MOJYYEHUSI BTOPUYHOIO ChIpbs. [l ynpomieHus npouecca Ie-
pepaboTKu HEOOXOIMMO OCYIIECTBIIATH COOp YK€ OTCOPTHUPOBAHHBIX MOTPEOUTE-
JIEM OTXOJIOB.

5.4 be3onacHOCTDH B Ype3BbIYANHBIX CUTYALUAX

Haunlonee BeposiTHOM upe3BhIUaiiHOM cUTyaluel Ha pabodemM MecTe B TI0-
MEIICHUH TPOMUTKU U CYIIKH SBJSIETCS oap. Bo3HuKHOBEHUE moxapa Ha pado-
4YeM MECTE MOKET ObITh CJIEJICTBUEM T0Kapa WM B3pbIBa HA 00BEKTE, B KOTOPOM

HaXOAUTCsA IMIOMCIICHUC.



[IpyuriHaMu BO3HUMKHOBEHHUSI MOKAPOB MOTYT OBITh HapylIEHUE TEXHOJIO-
IMYECKUX MPOILIECCOB U HEHCHPABHOCTh 00OPYIOBaHUS, B YACTHOCTH HECBOEBpE-
MEHHBIA PEMOHT 000pYyI0BaHUSs, HAPYIIICHHE TEXHOJIOTUYECKUX MHCTPYKIU, BBE-
JIEHUE B TEXHOJIOTHIO MPOU3BOJICTBA MaTEpHAIOB 0€3 ydyeTa UX MOXKapOOMaCHbIX
CBOMCTB, 00pa3oBaHHE 3HAYUTEIBHBIX BJICKTPOCTATHUECKUX 3apsimoB. lloxkapbr
BO3MOYKHBI B pE€3yJbTaTe HAPYIICHHS MPABHI TEXHUYECKOW AKCILTyaTallMH SJIEK-
TPOYCTAHOBOK, HalpuMep, MNEPETPY30K AIEKTPUUECKUX CETE U KOPOTKHX 3aMbl-
KaHHUI B HUX, HEJOMYCTUMBIX CONPOTHUBIICHUI B MECTaX COCANHEHUSI U KOHTAKTOB
MIPOBOJTHUKOB, UCKPEHUS, IPUMEHEHUS 3JIEKTPOOOOPYJOBaHUSI HE COOTBETCTBYIO-
IIETO KJIACCy MOXKApHOW 30HBI.

[IpuuriHaMu 1OKapOB MOTYT OBITh, KPOME TOTO, HEUCITPABHBIE OTOMUTEIb-
HbIe NPUOOPHI U €YU, OCTABJIECHUE UX 0€3 COOTBETCTBYIOIIETO HAA30pa, & TAKKE
HEOCTOPOKHOE OOpAIIEHUE C OTHEM.

Takxe cnexyer OTMETHTb, YTO IO NPUYMHE HAPYLIEHUN HKCILTyaTalUH
3JIEKTPOYCTAHOBOK IIPOUCXOIUT O0Jiee MOJIOBUHBI CIy4aeB BO3HUKHOBEHHMS MOXa-
POB B IIPOU3BOICTBEHHBIX TOMEILICHHUSX.

B cootBerctBuu ¢ CII 12.13130.2009 «Onpenenenue kareropui nomenie-
HUW, 31aHUN U HapYKHBIX YCTAHOBOK I10 B3PBIBONOYKAPHOM M MOKapPHOW OIACHO-
CTU»:

Kareropus nmomeneHust Mo B3pbIBONOKAPHOW U MOYKAPHOM OMAacHOCTH: A
[23].

XapakTepucTuKa NnoMeleHus: ['oproune rassl, JErkOBOCILIAMEHSIOIINECS
KUJIKOCTU C TEMIIEpaTypoil BCIBIIKUA He Oosiee 28°C B TaKOM KOJWYECTBE, YTO
MOT'YT 00pa30BbIBaTh B3PHIBOONACHBIE MApOra30BO3AYIIHBIE CMECH, ITPU BOCILIA-
MEHEHUHU KOTOPBIX Pa3BUBACTCS pacyeTHOE U30BITOUHOE JAaBJICHHUE B3PbIBA B IO-
MeleHuu, npesbimatoniee 5 klla, u (unu) BemiecTBa U MaTepualibl, CIIOCOOHBIE
B3PBIBAaThCSA M TOPETh MPU B3aMMOJIEUCTBUU C BOJOMW, KUCIOPOAOM BO31yXa WIH
Ipyr C JIpPYyroM, B TaKOM KOJIMYECTBE, UYTO PACUETHOE HM30BITOUHOE JaBJICHHE
B3pbIBa B oMelieHnu npessimaet 5 klla.

MO>XHO BBIAENHUTH P IPUYHUH, KOTOPHIE YBEJIMYMBAKOT KOJIMYECTBO I0O-

CTpaJaBIINX B PE3YyJIbTAaTC BO3HHMKHOBCHHSA ITIOXKapa: HCIIOATOTOBJIICHHOCTL IEPCO-



Haja K JEUCTBUSAM B YCJIOBHUAX II0Kapa — OTCYTCTBHE MHCTPYKTaka, HEHCIIPAB-
HOCTb CPEJCTB IMOXKapOTYLICHUE WIM MX OTCYTCTBHE Ha YCTaHOBIEHHOM MECTE,
HEUCTPABHOCTh MOKapHOW CHUTHAJIM3ALMU, OTCYTCTBHE OMOBEUICHUS U WH(pOpMa-
IUOHHBIX Ta0JIO C IUIAHOM 3BaKyallHH.

JUtst mpenoTBpallleHnsl Ype3BbIYailHOW CUTyal[uu Ha pabodyeM MecTe HeoO-
XOJIMMO BBEJICHHUE MTPOTUBOIIOKAPHOTO PEXKUMA, KOTOPBIHA MOAPa3yMeBaeT:

1. OGopynoBaHue crienUaIbHO OTBEAECHHBIX MECT JUISl KypEHUS;

2. Omnpenenenue mopsaka IeHCTBUIA TIepcoHasa Mpu 0OHAPYKEHHUH TTOXKa-

pa;

3. Omnpenenenue nopsaka o0eCTOYMBaHUS MPUOOPOB MPU OOHAPYKEHUU

noXkapa;

4. IlpoBeneHue Bcex pabOT CTPOTO MOCIE COOTBETCTBYIOIIETO WHCTPYK-

Taxa.
Jna oOHapyxeHus (aKTOpOB IMOXkapa CYIIECTBYET CHUCTEMa IOKApHOU
CUTHaJIM3auu. AKTHUBHas 00pb0a ¢ MOKapoOM MPOU3BOIAUTCS OTHETYUIMTEISIMU
pPa3IMYHOrO HAMOJIHEHUS, MECKOM M JIPYTMMU HErOpIOYMMH Marepuaiamu, Me-
HIAIOIIMMHU OTHIO PaclpoCTpaHAThCSA U ropeTs. Eciu 31aHMe 000pyI0BaHO aBTO-
MAaTUYECKOM YCTAaHOBKOM MOXKAapOTYIIECHUs, HEOOXOIMMO HCIOIb30BaTh €€ s
TYLIEHUSI MOXkKapa.
B noMemnenny nponuTOYHO-CYIIMIBHOTO OTAEIEHUS UCIIONIb3YOTCS yrJe-
KHCJIOTHBIE OTHETYIIUTENH, TaK KaK TYLIIEHUE TOPIOYMX >KHJIKOCTEH, SJIEKTPOYyCTa-
HOBOK, Pa3pELICHO TOJIbKO YIIEKUCIOTHBIM OIHETYLIUTEISIMU.
Jlnig sBaKkyaluu JIOACH M3 TOPSILEro MOMEIIEHUs HeoOXOIuMO Hau4ue
1JlaHa 3BaKyaluu.
Ilepedenp nelcTBUM IPU BO3SHUKHOBEHUH M0Kapa B TIOMEIIEHUH:
1. Tlpu oOnapyxxeHuu noxapa cooOumTh ciyxo6e 01 u agMuHHUCTpauu
OpraHu3aluy;

2. Tlpu oTCyTCTBHM CHUCTEMBI OIMOBEIICHUS OTMIOBECTUTH BCEX JIIOJEH, Ha-
XOJIAILIMXCS B 3/IaHUU;

3. Hcnonb3oBaTh mpH BBIXOJE W3 33JBIMJICHHOTO MOMEIICHUS OACKIY

HJIA IIJIATKKW B KAQYECTBEC BATHO-MAPJICBBIX IMOBA3O0K;


http://ru.wikipedia.org/wiki/%D0%9E%D0%B3%D0%BD%D0%B5%D1%82%D1%83%D1%88%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B6%D0%B0%D1%80%D0%BE%D1%82%D1%83%D1%88%D0%B5%D0%BD%D0%B8%D0%B5

4. TlepenBuraThcsi O CXE€Me IBAKYallMH K 3allaCHBIM BbIXOaM;

5. Ilpm HEoOXO0IMMOCTH OKa3aThb NEPBYIO MOMOIIb — MPU YAYIICHUU
yrapHbIM ra3oM OBICTpee BBIHECTH Ha BO3IYyX, /1aTh OTIBIIIATHCS, Ha-
MOUTH KUJIKOCTHIO U MEPe/IaTh B CKOPYIO TOMOIIIb.

CymiecTByeT BEpOSTHOCTb OOpYIIECHUS 3/IaHUSI WIH CTPOUTEIBHBIX KOHCT-
PYKIIUH.

BuezanHoe oOpymieHue 34aHUIl U CTPOUTEIBHBIX KOHCTPYKIIMM MOXKET
BO3HHMKHYTH BCJIEJACTBUE M3HOCA HECYLIUX YacTel 3AaHMs, IPH HAPYLIEHUU TEXHO-
JIOTUYECKUX TpeOOBaHUN MPHU MPOBEACHUU PEMOHTHO-CTPOUTEIBHBIX U MOHTaX-
HBIX paboT.

Baxxneimmu noxapHo-npoGHIaKTHIECKUMU MEPONIPUATUIMHU SABIISIFOTCS:

— MpaBWIbHBII BBIOOP 3JEKTPOOOOPYAOBAHUSA U CIIOCOOOB €r0 MOHTaXa C
Y4E€TOM II0KAPOOIIACHOCTU OKPYXKAIOLIEH Cpelbl, CHCTEMATHYECKU
KOHTPOJIb HCIIPABHOCTHU 3AIIUTHBIX allapaToOB U YCTPOICTB Ha 3JEKTPO-
000py10BaHUH, TIOCTOSIHHBIN HAJ30p 3a HKCIUTyaTalleH 3JIeKTPOyCTaHO-
BOK U 3JIEKTPOCETEN CUIIaMU AIIEKTPOTEXHUYECKOT0 MepCoHana;

— MpeaynpexAeHue Meperpea MOAINIMIHUKOB, TPYIIUXCA AeTaled U Me-
XaHU3MOB IIyTEM CBOEBPEMEHHOMN M Ka4eCTBEHHOM CMa3Ku, KOHTPOJIS 3a
TEMIIEPATYPOH U T. 1I.;

— obopynoBanue >((PEKTUBHON BEHTWISIIUU, HCKIIOYAIONIIEH BO3MOXK-
HOCTb 00pa30BaHMs B MOMEIIEHUH B3phIBOONACHON CMecH, U obecreue-
HUE HOPMaJIbHOU paOOThl BEHTUISIUU B OKPACOUYHBIX M CYIIMJIbHBIX Ka-
Mepax U Jpyrux amnraparax;

— CO3J]aHH€ YCJIOBMI, 00ECIEYMBAIOLIUX IMOXKAPHYIO O€30MacHOCTh NpU
paboTe ¢ HarpeThIMU 10 BBHICOKOW TeMIlepaTyphl U3JEIUIMU U pacIliaB-
JICHHBIM METAJIJIOM, [IPU CBAPOUYHBIX U APYTMX OTHEBBIX padoTax;

— H30JINPOBAHUE OTHEAEHCTBYIOIIMX IPOU3BOJICTBEHHBIX YCTAaHOBOK H
OTOMUTENBHBIX MPUOOPOB OT CrOPAEMBIX KOHCTPYKIMI U MaTepHalioB, a

TaKXKC CO6J'IIO)1€HI/IC pPEKrMa NX SKCIINTyaTalluu,



— obecrnieueHre HAJEKHOW TepMEeTU3alli MPOU3BOJACTBEHHOTO 000PYI0-
BaHUS U TYpOOIIPOBOJIOB C OTHEOMACHBIMU MPOAYKTAMHU U HEMEIJIEHHOE
yCTpaHEHHUE HEUCIPABHOCTEW MpPH BBISIBICHUHM yTEUEK MPOAYKTOB B OK-
PYKaIONIYIO Cpeny;
— 3amnpelleHne XpaHeHus, TPAHCIIOPTUPOBAHUS U COJIEPKaHUs HA PaboUYnX
MeCTaX OTHEOMACHBIX )KUJAKOCTEH U paCTBOPOB B OTKPBITHIX €MKOCTSX (B
BeJlpax, OTKPBITBIX OaKax M T. I1.);
— M30JIALIMS CaMOBO3TOPAIOLIUXCS BEIIECTB OT JIPYTUX BEUIECTB U MaTe-
pHAJIOB, BBIOJTHEHUE TPaBUJI O€30MaCHOTO WX XpaHEHUS M CHUCTEMAaTH-
YECKOE€ KOHTPOJIUPOBAHUE COCTOSTHUS ITUX BEILIECTB;
— OpPEeayNpexICHUE TMOSBICHUS MCKPOBBIX Pa3psA/IOB CTATHUYECKOTO BJIEK-
TpUYECTBA MpU 00pabOTKE MaTEpPUAIOB UM UCIIOJIb30BAHUU KUIKOCTEH,
CKJIOHHBIX K AJICKTPU3AIUK;
— CBOEBPEMEHHOE YAaJICHHE MPOMACICHHBIX OOTUPOUYHBIX MAaTEpUATIOB U
OTHEOIACHBIX IMPOU3BOJACTBEHHBIX OTXOJIOB B CIICIIUATIBHBIE OTBE/ICHHbBIC
JUTSI 3TOTO MECTA;
— TMPOBEJCHUE PA3BSICHUTEIBHONU PabOThI Cpeir pabOUYUX U CITYXKAIIUX IO
COOJTIOJICHUIO MPABUJI TIO’KAPHOU 0€30M1acCHOCTH.
5.5 IIpaBoBbIe 1 OpraHu3alMOHHbIE BONIPOCHI o0ecneueHust De3omac-
HOCTH

JlesiTenbHOCTh BCEX OpraHU3alMi, HE3aBUCHUMO OT OOJIACTH, JIOJKHA OCY-
IIECTBIIATHCS COTJIACHO HOpMaM U MpaBUjaM B COOTBETCTBUU C HOPMATHUBHOM J0-
KYMEHTAILMEN 110 OXpaHe Tpyaa.

Kaxnpiii paboTHUK 00s13aH coOsrofaTh TpeOoOBaHUs, a padoTojaTesb —

oOecrieuynBaTh 0€30MaCHbIE YCIOBUS TPyJa HA OCHOBAHUU 3aKOHO/IaTEIILCTBA.

B nanHoM pasjene yaenuM BHUMaHUE OPTraHU3aIlMOHHBIM BOIpOCaM U

CHeluaibHbIM MPABOBBIM HOPMaMm TPYJOBOTO 3aKOHOAATENbCTBA AJiA pabodyero,

TPyAAIICTroCsA Ha IMPOU3BOACTBCHHOM IIPCAIIPUATHUH.



OpranuzaimoHHbIe BOMPOCHI 0OecrieueH sl 0€30MacHOCTH Ha HCCIIETyeMOM
paboueM MecTe OCYILIECTBISIIOTCS B COOTBETCTBUM C 3aKOHOJATENBCTBOM Poccuii-
ckoi denepanny, Ha OCHOBAHUH YETO BBICTABIISIOTCS TPEOOBAHUS:

— 00s13aTeNbHBIN MEIUIIMHCKUN OCMOTD;

— O03HAKOMJICHHE C TpaBWJIAMHU JIKCIUTyaTallMd AJIEKTPUUYECKOM Medyu Ha

pabouem mecTte;

— MPOCIIyIIHBAaHUE 00SA3aTEILHOIO MHCTPYKTaXKa MO TEXHHUKE O€30I1acHO-

CTH;

— KOMIIBIOTEPHOE TECTUPOBAHUE NIEPE]T HAYAIOM PabOTHI.

B pesynbrare npoBeaeHus Ha paboyeM MeCTe CHEelUaIbHON OLEHKH YCIIO-
BUI TpyJa IO PEIICHUI0 KOMUCCUU PaOOTHUKY YCTaHABIMBAIOTCS TapaHTUU U
KOMIICHCAIIUU B CBSA3U C paOOTON B YCIOBHUSX JCHCTBUSI OMACHBIX U BPEAHBIX MPO-
n3BOICTBEHHBIX (hakTopoB [30]:

— TIOBBIIICHHAS OIUlaTa TpyJa: JUisi paOOTHUKOB, 3aHATHIX Ha paboTax C
BpeAHBIMU U (MJIM) OMACHBIMU YCIOBUSAMH TPYJa, OIulaTa Tpyja Io-
BBIIIIAETCSI HE MEHee YeM Ha 4 mpolieHTa TapudHoi cTaBku (OKJIaaa),
YCTAHOBJICHHOM JJI Pa3IMYHBIX BUJOB pabOT ¢ HOPMAIbHBIMU yCIIO-
BUSIMU TPY/Q;

—  ©XKETOJHBIM JOMOJIHUTEIbHBIN OIIAYMBAEMBbIM OTITYCK: IPU OTHECE-
HUU YCJIOBHH Tpyna K kiaccy 3 (moakmacey 3.2, 3.3, 3.4) wim kiaccy
4 OTIyCK YBEIMYMBAETCSI HE MEHEE YEM Ha 7/ KaJICHAAPHBIX JHEH;

— COKpalleHHasl MPOJOJIKUTENIbHOCTh paboyero BpeMEHU: MpU OTHECe-
HUU ycioBHH Tpyna k kinacey 3 (3.3, 3.4) unm kiaccy 4 it paboTHH-
Ka YCTaHaBIIMBAETCS COKpAIEHHAs MTPOJOJDKUTEIBHOCTh paboyvero
BpeMeHU — He Ooiiee 36 4yacoB B HEAECIIIO;

— Je4eOHO-TIPO(DUITIAKTUUECKOE MUTAHNUE;

— IIpaBO Ha IOCPOYHOE Ha3HAYEHHUE TPYAOBOM MEHCUU;

— MPOBEICHUE MEIUIIMHCKUX OCMOTPOB (JJIs1 UCCIEAYEeMOro Buaa padbot

NEePUOAUYHOCTh MEAUITMHCKOTO OCMOTpA COCTABJISET 2 TO/a.



Poccuiickoe 3akOHOAATENBCTBO PErIaMEHTHPYET 00sI3aHHOCTH paboToja-
T€JIsl, B COOTBETCTBUM C KOTOPBIMU OH JIOJI’KEH:
— OCYUIECTBIIATH 00s13aT€IbHOE MEIUIIMHCKOE CTPAXOBaHHUE PAOOTHUKOB;
— OCYIIECTBIIATh 0053aTEIbHOE COIIMAIBHOE CTpaxoOBaHUE PAOOTHUKOB OT
HECUYACTHBIX CJIy4aeB Ha MPOW3BOACTBE U MPO(EeCCHOHAIBHBIX 3a00J1e-
BaHUH.
Takum 006pa3om, opraHu3aIys B MPOIECCe AEATETLHOCTH PYKOBOACTBYETCS
KaK 3aKOHOJIaTeJbHBIMU aKTaMH, TaK U BHYTPEHHEH TOKyMEHTalued B o0JjiacTu
OXpaHbI TPYy/Zia C MEJbI0 o0ecreueHus: paboTHUKAM OJIarOMPUATHBIX YCIOBUH IS

BBITIIOJIHCHUA CBOUX TPYIOBBIX 00513aHHOCTEH.



3akioueHue

ITo pe3ynpTaTam BBIOJHEHHOW pabOTHI yAalOCh JOCTUYbL paHEe MOCTaB-
JIEHHOU LIEJIN.

[IpoBeneH aHanM3 MOXKAPHOW OMACHOCTH IMPOMUTOYHO-CYIIUIBHOTO OT/e-
nenust OO0 «DHeprocepBUCHAsI KOMIAHUS».

[Ipu ananu3se mokapHOW OMACHOCTH MPOMUTOYHO-CYIIMIBHOTO OT/IEICHUS
ObUIM BBISIBJIEHBI OCHOBHBIE MCTOYHMKHM BO3ropaHus. Jlyis pacuera OCHOBHBIX Be-
JMYMH TIOKapHOTO PHUCKa B PE3yNbTaTe UCCIENOBaHMS ObUI CIIPOTHO3MPOBAH BO3-
MOJKHBIM CLIEHapHUil pa3BUTHS MOKapa.

Ha ocHOBaHUM NPOBEIECHHBIX PACUETOB YCTAHOBJIEHO, YTO 3BaKyallUOHHBIE
NyTH A7l TaHHOTO CIEHApHs Pa3BUTHUS MOkapa OyayT OJIOKMPOBAHBI MO MOTEPH
BUIUMOCTU. Bpemst Gi1o0kupoBaHMsI 3BaKyallMOHHBIX IyTel coctaBuio 2,05 MuHy-
TBI.

PacyeTHOe BpeMst 3BaKyalluu IPONUTOYHO-CYIIMIBHOTO OTJICICHUS U 1IeXa
HaxoAuTcs B mpenenax ot 1,96 10 2 MUHYT, YTO HE IPEBBILIAET BpEMEHHU OJIOKH-
pOBaHUS HBAKyallMOHHBIX MyTEH, ClIe0BATENIbHO, O€30IaCHOCTh paboyero mnepco-
Haya oOecrneueHa u cocraBisieT 0,999.

[Tpu pacuete mokapHOTO pUCKa Oblla MPOBEACHA CPABHUTEIbHAS OLIEHKA
pe3yIbTaTOB MHAUBUIYAJIHLHOTO PUCKA C HHIWBUIYAJIbHBIM JOIMYCTUMBIM PHCKOM.

C 1enpt0 MUHUMH3ALUU WHIAUBUAYAIBHOTO MOKAPHOTO pUcKa ObUIM Mpea-
JI0KEHBI MEPOTIPHSTHSI.

JUnis yaydllieHds yCJIOBHM Tpyaa pabouux MPOMUTOYHO-CYIIUIBHOTO OT/Ie-
JICHUSI CJIeyeT MPEANPUHATH MEPHI 10 TOBEIECHUS YPOBHS OCBEUICHHOCTH 10 HOP-
MATHUBHOTO 3HAUYEHHUSI HEOOXOAMMO JOTMOJHUTEIHHO YCTAHOBUThH CBETHIILHUKH.

JIis CHWKEHUSI CTENEeHH HETaTMBHOTO BO3JCHCTBHS IIyMa Ha IMEpCOHa,

HEe0OXO/IMMa BbIJIaua U UCTIOJb30BAHUE IIIYMOU3OJUPYIOIIUX IIJIEMOB.
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1. Literature review
1.1 the concept of risk and its place in the security system

At the present stage of development of knowledge about the person and his
environment, the concept of risk is increasingly used to assess a system and the
level of human security. In recent decades, the theory of risk has been intensively
developed to assess and analyze many aspects of the security of complex technical,
economic and social systems, as well as in the field of protecting people from fires,
disasters and other emergencies [2].

The intensive development of studies of risk problems in our country has
received after the Chernobyl accident, which occurred on April 26, 1986, when the
country showed the ideology of "absolute security” untenable. Nowadays, this
process has moved to the field of practical implementation — new legislation and
regulatory and methodological documents in the field of security are being created
[3-4].

Research and risk analysis is dedicated to the works of such Russian scien-
tists as: V. A. Akimov, A. A. Bykov, N. N. Brushlinskii, Y. L. Vorobyov, V. A.
Vladimirov, I. A. Bolodian, J. M., Glucovance, D. M. Gordienko, Yu. I. Cheap, S.
V. Sokolov, Yu. N. Shebeko [4].

Currently, ministries and agencies are actively implementing the metho-
dology of risk analysis and management.

The concept of risk and its more General definitions are closely related to
the possibility or probability of an unwanted event:

However, the risk can not only characterize the possibility of causing harm
or damage, but also characterizes the degree of confidence in the implementation,
I.e. we can say that the risk is a quantitative measure of danger [9].

In the case of probable (passionate) events, the risk is characterized by two
independent components: the magnitude of the damage from the impact of one or
13 other dangerous factors and the probability of the occurrence of the factor in

question.



Each hazard is characterized by many different risks, which assess different
parameters and sides of this hazard.

In modern conditions, risk management can reduce the degree of danger of
the object of protection, therefore, to increase and increase the degree of security of
the object to the maximum possible. Only in this sense can we say about the "state
of protection” of the object from the dangers threatening it [5].

1.2 Fire risks and their types

In the development of our society such concepts as risk, ensuring the level
of fire safety and the level of fire danger is becoming more and more important.
Under the level of fire danger is understood such a situation, which is a YG-rose
life or health of people, causing material damage due to fire. The level of safety of
people should be 0.999, and the level of fire danger should not exceed one million
per year [10].

For the objects of protection, the main fire risks are primarily the number
of fires per person (R1), i.e. the probability for each person to encounter a fire dur-
ing the year. Risk R2-the probability of dying in a fire. The risk R3 — the number
of deaths from fires per year and the probability of death [9].

Fire risks are classified into three types:

— individual, with the estimated possibility of death of one person;

— social, the degree of danger which can lead to death of group of people is

analyzed;

— admissible, is connected with material losses [10].

By identifying individual factors that affect the level of risk, it is possible
to influence them, i.e. the risk can be purposefully managed. If we assume the pos-
sibility of risk management, it means, in a certain sense and to a certain extent, it is
possible to manage the danger (including fire) that threatens the object of protec-
tion [6].

Fire risk assessment is carried out on the basis of calculating the impact on
people of the time factors of fire and the measures taken to reduce the frequency of

their occurrence and consequences. The fire safety system of the public facility



shall ensure the amount of fire risk not exceeding the maximum permissible value.

The value of individual fire risk must not exceed one Milli-tional (for production

facilities - one ten thousandth per year).

1.3 fire risk Management

To identify risk management measures as a criterion of effectiveness-news,

as a rule, the indicator of individual risk is used (table. 1.1). For these purposes,

quantitative values of acceptable risk, negligible risk, unacceptable risk are estab-

lished.

Table 1.1-Quantitative values of determining the indicators of individual risk for zoning

areas according to the degree of danger from emergency situations.

Quality risk values

Quantitative values indi-
vidual risk criteria, person
[ year

Type of measures taken
by the territorial Adminis-
tration

Acceptable risk

Rei<10_5

There is no need for time-
saving measures.

Negligible risk

107°<R,;<1073

Local area, it is necessary
to assess the feasibility of
measures to reduce the
risk.

Unacceptable risk

R,;<1073

Urgent risk  reduction
measures are needed.

By controlling fire risks, you can influence certain factors,thereby lowering

the risk values to acceptable.

To track the dynamics of fire risks allows the dependence of risks on time.

Fire risk as a function of several variables and its dependence on time [10]:

where R is fire risk;

R=j[S (1), T().N (O]=F (1),

S-social factors and causes of fires;

t-time;

N-natural factors and causes of fires;

T-technogenic factors and causes of fires.

(1.1)

There are three groups of causes of fires: natural, man-made and social.




Natural causes of fires are lightning strikes, the energy of the Sun, sponta-
neous combustion, etc. To man-made causes of fires are faulty electrical appliances
and the electrical, heating systems, engineering networks and devices.

Social causes include arson, handling of open flames, negligence while
Smoking, violation of safety measures, where the culprit of the fire is the human
factor [17].

All the achievements of fire science, fire-technical developments, methods
and methods of fire safety are fire risk management tools.

1.4 risk Analysis and assessment

One of the main features of the analysis of technological and fire risks is
the study of the negative consequences that may occur as a result of failures that
occurred in technological processes. An example of this would be a failure of tech-
nical systems or a mistake made by maintenance personnel. In this situation, it is
also possible to consider the negative effects on the environment and on people in
the conduct of production and its normal operation due to the leakage of harmful
substances or emissions of dangerous gases, as well as the discharge of untreated
sewage.

Summarizing the results of risk analysis is essential in order to make ra-
tional and informed decisions in determining the location of the design and loca-
tion of production facilities, storage and transportation of hazardous materials and
substances. The risk analysis identifies a variety of situations and procedures that a
specialist faces in the course of his / her activities, especially in case of an emer-
gency [10].

Risk analysis has a number of General provisions that are independent of
the specifics of the tasks to be solved and the specific method of analysis:

— determination of the acceptable level of risk for workers, population

and environmental protection;

— determination of the acceptable level of risk occurs at a time when the

information is not sufficiently tested, especially it affects new tech-

niques and technologies of processes;



— in the course of the analysis it is necessary to solve probabilistic prob-
lems, which can bring to differences in the results; - risk analysis
should be considered as a process of solving multi-criteria problems,
which in turn can arise in the form of a compromise between the parties
interested in the results [9].

A risk analysis is the systematic use of information needed to identify ha-
zards, assess risks to property, some populations, individuals or the environment.
In most cases, the risk analysis is carried out in several stages:

1. Planning and organization of work. At the time of this stage it is neces-
sary to:

— identify the problems and causes that force the analysis;

— determine the analyzed system and perform its full description;

— choose the command necessary for the analysis;

— to identify the sources of information about the security of the system; -

to formulate the current data that determine the limits of risk analysis;

— clearly define acceptable risk criteria and risk analysis objectives.

2. Identification of hazards. One of the main tasks at this stage is the infor-
mation about the object, the results of the examination, as well as a clear descrip-
tion of all the inherent dangers of the system. This is the most important stage of
the analysis and it is related to this one because the risks not identified at this stage
disappear from the field of view and are not considered further.

3. Risk assessment. Fire risk assessment is a process of fire risk analysis
and calculation that considers fire scenarios, their likely occurrence and conse-
quences using one or more tolerance thresholds.

Risk assessment is necessary to identify risks with unacceptable risk levels
for further development of recommendations and measures to reduce risks. The
criteria of acceptable risk and the results of risk assessment can be expressed both

qualitatively and quantitatively [5].



Qualitative methods are used to determine the most dangerous events. Qua-
litative analysis involves a description of the possible damage, its cost assessment
and measures to reduce or prevent risk.

Qualitative methods are mainly aimed at the implementation of a logical
analysis of the existence of different types of risk, determining their factors, causes
and possible consequences [6].

The methods of quantitative analysis and risk assessment are aimed at the
numerical determination of the size of individual risks and the risk of the enterprise
as a whole. A source of information for the quantitative analysis provide the final
results displayed considerable quality analysis. In quantitative methods, risk is cal-
culated using two main components: the frequency or probability of a devastating
fire and the consequences of the event. This method allows to determine the
sources of danger, accidents, potential accidents. The choice of the quantitative
method depends on the purpose of the object, its complexity and the purpose of the
analysis [10].

In accordance with article 94 of the Federal law 123-FZ and The rules for
the calculation of fire risk assessment, fire risk assessment is carried out in several
stages:

— determination of the frequency of implementation of fire situations;

— assessment of the consequences of undesirable events;

— combinations of these types of analysis [7].

To determine the frequency of unwanted events, you must use:

— statistical data on the reliability of the technical system and its accident
rate;
— logical methods of analysis ("failure trees”, "event trees"), simulation
models of accidents in the system " man-machine-environmenty;
— expert assessments by taking into account the views of experts in the
field [5].
4. Development of recommendations for risk reduction.



1.5 fire hazard Analysis of the object

When analyzing the fire hazard of the object it is necessary to determine:
— individual risk R;
— social risk S.

Fire hazard analysis of the object is carried out in the following sequence:

— develop and analyze scenarios of possible accident scenarios (including

major, design and maximum);

— develop and analyze logical schemes of accidents development;

— calculate the value of individual and social risks and compare them with

the normative values.

To develop measures aimed at reducing the risks, identify the factors of fire
and explosion hazards of the process (an analysis of the explosion hazard of the
process). In the absence of the necessary data to determine the risks allowed the
use of other criteria (parameters) fire hazard processes. These parameters include,
in particular,:

— overpressure developed during combustion of gas-or steam-air mixture
in the room; - size of zones limited by the lower concentration limit of
the flame of gases and vapors;

— thermal radiation fire Strait LPG, flammable liquids or combustible lig-
uids;

— the size of the zones of distribution of clouds of combustible vapors and
gases in an accident; - heat radiation "fire" ball;

— parameters of pressure waves during combustion of gas-or steam-air
mixtures in open space and a number of other criteria.

The found numerical values of the parameters are compared with the max-
imum permissible (regulated) values established by the requirements of the current
regulatory documents. If necessary, preventive and protective measures are pro-
posed and developed to reduce the dangerous values of the parameters to the stan-
dard level [5].



In order to ensure objectivity, the analysis does not take into account the
existing fire safety systems in the project or in the existing production. The com-
parison of the required analysis of fire protection measures with the decisions tak-
en in the production and technical documentation, allows to reasonably Supple-
ment them with the necessary measures to protect production and to abandon those
measures, the use of which is not justified.

The basis for the analysis of fire danger of the object is the design or pro-
duction documentation:

— General or situational plan of the production facility;

— technological regulations of production or settlement and explanatory
note to the technological part of the project; - General types and sections
of the main technological equipment;

— plans for the placement of the main technological equipment in produc-
tion facilities or outdoor areas [9].

The disadvantages of fire safety at the facilities are:

— faulty or missing automatic fire alarm and fire alarm system people;

— insufficient number of primary fire extinguishing means;

— violated the requirements of electrical installation standards with operat-
ing instructions or obsolete power supply;

— escape routes are treated with combustible material and finish;

— knowledge and skills of behavior of employees and students in emergen-
cy situations are insufficient [11].

Carrying out the analysis of fire danger of the object of protection, first, all
fire risks at the given object are determined and analyzed, then their current value
Is estimated and acceptable values for all fire risks are determined.

After that, methods and technologies for managing each risk are selected

and developed, using them and thereby ensuring fire safety of the object [10].



IMpunoxenue b

3.3 OnpenesieHue 4acTOThI peaju3aluy MOKAPOONACHBIX CUTYalM il

Cornacno npunoxennto Ne 1 k . 8§ Meroguku st paccMaTpuBaeMoro
3/1aHUsl YaCTOTa BO3HUKHOBEHHUS MTOXkapa B TeueHue rojaa coctasisier: 0,6 107 st
IIPOW3BOICTBEHHON YacTh 31anus [12].

B niexe pazmeniaeTcsi mponuTOYHO-CYIIMIIBHOE OTAEIEHHUE TUIONIaAbto 76,5
M°, OISt [UIOMA b 3aCTPOHKH — 980 M.

JItoqu, paboTaroniye B MOMEIIEHUAX 00BEKTa, 3aKPEIJICHbI 32 CBOUM 000-
PYIOBAaHHEM U OCTAIOTCS B CBOEM IOMEIIEHHHM Ha MPOTSHKEHUU BCETO pabdoyero
JHA. B CBSI3M € 3TUM 4acTOTa peain3aliy MoKapOoOoNacHONW CUTYalluu ONpeIeIisaeT-
CsL JUTs1 K&KJIOTO IMMOMEILIEHHS OTIEIIBHO.

YacToTy peanuzaiiuu moxapooracHbIX CUTyalluid HaXoauM 1o GopmyJie:

Q=0j-5, (3.1)
rme  Qj-4acToTa peanMsalyy B TSICHUU TOA j-TO CLEHAPHS I0XKAPa, TO -

S- WIomAIb TOMELICHHS, M2

YacToTa peann3aluy MOXKAPOOIMACHBIX CUTyallUd B LEXY ONpPEAeIsieM IO
dbopmyne (3.1):

Q=980-0,6 10°=5,892-10"3

Yacrora peamu3anvu  NOXKAPOOMACHBIX  CUTyallud B  CYILIWJIBbHO-
MPOMUTOYHOM OTAeeHue 1o dhopmye (3.1):

Q=176,5-0,6: 10°=0,459-10



IMpusioxenue B

3.4.1 Onpenenenne BpeMeHH 0JIOKMPOBAHUS IyTel IBaAKyallUH

B HOMEIICHHH CYLIHIBHO-IPOINTOYHOTO OTACICHAS IIOMAIbio 76,5 M
MPOU30IIET Pa3jiiB U 3aropaHve KCUJIOJia U3 Tapbl HE COOTBETCTBYIONIEH XpaHe-
Huo o0seMoM 40 1. B otnenenne padotaror 10 denoBek. OTaelIeHHE UMEET OJUH
HBAKYyallMOHHBIN BBIXOJ.

XapakTepuCTUKU CBOMCTB KCUJIOJIA, B3SITHIC U3 JIUTEPATYPHBIX UCTOYHUKOB
cnenyromue: Terora cropanus Q = 41.12 MJx/kr; npiMo0o0pa3yroias crnocoo-
HocTh D =40 Hn - M2/kr; nuHeiHas ckopocTh pacnpoctpanenus iamenu: 0,0086
M/C; YIENbHBIA BBIXOJ YIJIEKUCHIOro raza L = 3,65 Kr/Kr; yaenbHbI BBIXOJ yrap-
Horo raza L = 0,148 kr/kr; ynenpHoe noTpedieHue kuciaopoaa L = 3,62 kr/kr;
yIeIbHAS. MACCOBAst CKOPOCTB BBIrOpanust yyx = 0,09 kr/(mM*c).

OrnpenensieM reoOMETpUYECKUE XAPAKTEPUCTUKU TOMEIIECHUS.

Bricoty paboueti 30HBI onpeenseM 1mo hopmylie:

h=hon+1,7-0,5-6, (3.2)
rae  Non — BeICOTA TUTOMIAAKK, HA KOTOPOM HAXOISTCS JIFOJU, HAJ TOJIOM IOMe-
HICHUS, M;

d — pa3HOCTh BBICOT I10J1a, PaBHAs HYJIO TIPU TOPU30HTAILHOM €T0 PacIo-
JI0)KEHUH, M.

BricoTa paboueii 30HbI:

h =1,7.

CB00OOIHBIN 00bEM TTOMENIEHUS onpeessieM Mo hopmylie:

V=08-H-S, (3.3)
rme  H — BeicoTa momenieHus;
S — mIomaab NOMEIIECHHUS, M2,
V=08-10-76,5=612M°
[TapameTp A U1 pacnpoCTpaHEHUs IUIAMEHHU 1O MOBEPXHOCTH MaTepuala
o popMmyiie:
A =105 -yf - -v* (3.4)

2
ure YF — ynenbHas maccoBasi CKOPOCTh BBHITOpAHUsI BElEeCTBa, KI/(M”-C);



V— JIMHEHast CKOPOCTh PacpoCTpaHEHus MIaMEHU, M/C.
B -4
A=105-9-10—3-8,6-10 -2=8,127-10
Pa3mepnbiii koMIieke B, KOTOpBI 3aBUCUT OT TEIUIOTHI CrOpaHUS MaTe-

puasa u cB0OOOJHOr0 0ObeMa MOMEILEHUS OIpeieTisieM o popMyIie:

353-Cp-V
= — 3.5
(1-9)n-Q ( )

rne  CP — yzaenbHast u300apHas TEIJIOEMKOCTh Bo3ayxa, MJIx/kr;
V — cBOOOIHBII 00BEM OMEIIECHUS, M3;
@ — KO3 HUIMEHT TEIIOTIOTEPb;
71 — KO3 (ULHUEHT MOJHOTHI TOPEHHUS;

Q — HuU3MmAs TerioTa cropanus Marepuaina, MJx/kr.

B — _ 3531010612 = 7.657-10°
(1-0,01)-0,7-41120

[TapameTp Z yuuThIBa€T HEPABHOMEPHOCTh pacHlpe/ieieHUs] OmacHoro (ax-

TOpA I03Kapa [0 BLICOTE MOMELIEHUS 10 POpMYJIE:
h h
= ;-exp-(1,4g), (36)

rae  h— BeIcoTa paboucii 30HbI, M;

H — BpICOTA MOMECIIICHUS, M.
1,7 1,7
Z == -exp-(1,4 —)=O,109
10 10
Kputnueckyro npoaomKATENBHOCTh MOXKapa MO MOBBIIEHHOW TEMIIEpaType

ompenenseM 1o GopmyJie:

tTKp:{% -In [1 + 70;“’]}1/"’

(273+t0)-Z
(3.7)

rae  to— Temreparypa Bo3ayxa B moMerienuu, C.

1/2

{220 1+ 22017 2982.5 .

8,127-10—4 (273+20)-0,109

KpI/ITI/I‘-IeCI(y}O MPpOAOJIZKUTCIIBHOCTh ITIOXKapa II0 IMOTCPC BHUAMMOCTH OIIPC-

nensieM 1o popmyie:

{ I [( Vln(lOSaE))] }1/"’ (3.9)

I-B-D-Z

rae a — KO3(pPUIMEHT OTpakeHHs IPEIMETOB HA MYTSIX IBAKYyallHH;



E — HawanpHOE OCBeleHHME, JIK;

| — mpenenbHas 1aaTbHOCTH BUIUMOCTH B JIBIMY, M;

D — neiMoo0pa3yromas crmocoOHOCTh TopsIiero Mmarepuana, Hi-m2/kr;

N — TOKa3aTeNb CTENEHHU, YYUTHIBAIOIINN N3MEHEHUE MaCChl BBITOPAIOIIETO

Marcpuajia BO BpCMCHHU. *

—151/2

ne. _\| 7,657-10° 612:1n (1,05-0,3-50) _

" = In | (1 — : = 2,05MuH.
8,127-10—4 20-7,657-10%-40-0,109

Kputrnueckyro NpoaoHKUTENBHOCTE MOXKapa MO0 MOHM)KEHHOMY COJIEpXkKa-
HUIO KUCIIOPOJIa onpeaesieM 1o ¢hopmylie:
-1 1/n

, (3.9)

B 0,044
t.=3{—-—-n||{1 —+——"——
P )a (%+0,27)-Z

IS L — ynenbHBIM BBIXOJ TOKCHYHBIX T'a30B MPU CTOPAHUH 1 KT TOPIOYETo Be-
IIIECTBA, KI/KT.

_11\1/2
t = 7,657-10° m 1 0,044
KD - . - . 3.
P 8,127-10—4 (M+0,27).0,109
612

11, 31muH.

Kputnueckyro npoaoKUTENBHOCTh NOXKapa 110 BBIIACICHUIO YTApHOTO rasa

1o dopmyiie:
-1 1/n
-In 1 - 3.10
to={3- 2O (3.10)
1/2
7,657-10° 612-0,11 -1/
tp=1——— In|(1- . = 15,8 MuH.
8,127-10—4 7,657-103-0,148-0,109
Kputrnueckasi mpo0/KATEIBHOCTD MOYkKapa 10 BIICICHUIO YITIEKHUCIOT0
rasa:
_1an1/2
7,657-10° 612-0,11 i/
tp=1——— - In|(1- . = 5,9 MuH.
8,127-10—4 7,657-103-3,65-0,109

Bpemsi O6ioxupoBaHusi 3BaKyallMOHHOTO BBIXOJa MPUHUMAEM 10 HAUMEHb-
HIEH KPUTHYECKON IIPOJIOILKUTENBHOCTH NOKapa — 110 IMTOTEPU BUAUMOCTH:

t=2,05 muH.



Hpunoxenue I

3.4.2 OnpeaeneHne pacueTHOr0 BpeMeHH 3BAKYALMHU NPH MOKape

9BaKyaHI/IIO OCYHICCTBJIAOT B HAIIPABJICHUU IICPBOI'0 3BAKYAIITHOHHOI'O BbI-

X013, TaK KaK BTOPOH 3a0JIOKMPOBAH 0YaroM Imoxkapa.
[TOTHOCTB JTFOAICKOTO TIOTOKA Ha TIEPBOM YYACTKE 3BaKyaI[IOHHOTO TTyTH:

2
- Nif _13-01m% ooy a1
|161 92 M-7 M

rae  Nj; —yucio mroeit Ha IepBOM ydacTKe, e,
f — cpemmsis IoIIaAbh TOPU30HTAIBHOM IPOEKIINU YCIIOBEKA, M
01 — MIMPHUHA TIEPBOTO y4acTKa IMyTH, M;
|, — mIrMHA TIEpBOro yyacTKa IMyTH, M.

Bpewmst qBukeHMS JTFOJICKOTO TTOTOKA MO TIEPBOMY YUYACTKY:

9

6
t,= ly/vy =m = 0,96 MuH, (3.12)

(TIe CKOpPOCTh ABMIKEHUS JIFOJICKOTO IMTOTOKA M0 TOPU30HTATLHOMY ITYTH Ha TIEPBOM
y4acTKe, M/MUH.)
Toraa mo BTOpOMy y4acTKy:

CN,f  14.01 wm°
1,6, 92 M-4 ™

) =0,0038;

oM _ 0,96 MuH.

= livy= —
t 2/ 2 100M/MUH

NHTEHCUBHOCTD IBUKEHUS JIFOJICKOTO IMOTOKA MO TPETHEMY YUACTKY:

M M
10— 7 mM+L,0—-4 ™M
_ %01 +02-0 _ " mun MUH

q3 83 7 M

=157 m/mun., (3.13)

Bpewms nBukeHuUs HOICKOTO MOTOKA MO TPETHEMY YYACTKY, TAK KAk
03 = 1,57 < Qmax = 16,5:

4m
——— =0,04 muH.
100M/MuH

t2:|2/V2 =
PacueTHOe Bpems 3Bakyanuu:

t, =t +t, + 3= 0,96 mun + 0,96 mun + 0,04 mun = 1,96 mun.,  (3.14)

reOMeTpI/I‘-IeCKI/Ie XapPaKTCPUCTUKHN ITOMCHICHUA:



V=10,8 - 70M - 45m - Tm = 17640 m°.
ITo pexoMeHIyeMBIM JaHHBIM IIPUHUMAeM 3HadeHus t,, Ipu aBapuu co

CXOJIHBIMU BEIIECTBAMU U YCIOBUSIMU:

— 0 MOBBIIIEHHOU TemIieparype — 362 c;

— 10 noTepe BUAnUMocTy — 435 c;

— [0 IOHMKEHHOMY COJIEp:KaHuI0 Kuciaopoaa — 366 c.
t,, = min (362, 435, 366) = 362 ¢ = 6,03 MuH.
HeobOxoanmoe BpeMst BaKyaIiu JitoAei U3 MOMEILCHHUS:

tus = Ko tp = 0,8 - 362 =289,6 ¢ = 4,83 mun., (3.15)

W3 cpaBHenus {;, ¢ {5 momydaercs:
t, = 1,96 <t,s =483,

TOTJIa BEPOSITHOCTH IBAKYyAIIMH TI0 ABaKyalIMOHHBIM TyTsM: P, ;= 0,999.
BeposTHOCTh 3BaKyanuu:
P,=1-1-1-P,,)(1—-P)=1-(1-(1-0,999 (1-0)=0,999,

(3.16)

Pacuernbiii uHIMBHAYaNbHBIA pUCK TIpH P ,= 0, T.e. BbIOMpaeM Hauxy/i-

M BapUaHT — BEPOSATHOCTh 3P(HEKTUBHON pabOThl TEXHUYECKUX PELIEHUN MPo-

THUBOIMOKAPHOM 3aIlMTHl paBHA HYJIO (BEPOATHOCTH IMOXKapa B 3JaHUU B TOJ —

0,03):

Qs =QuPyp(1-P)(1—-Pys)=0,03-0,67-(1-0999) - (1-0)=2,01I"
10°;

Q,=2,01-10°>Q," =10°"

VYcnoBue 6€30macHOCTH JIFO/ICH HE BBIMOJHEHO, 3HAUCHUE WHIUBUYJTBHO-

TO pUCKa 0OJIbIIE JOMYCTUMOTO.

Brinmonnum OIICHKY COIMAJIBHOI'O pHCKa Ha pacCMaTPpUBACMOM YYaCTKEC I10

dbopmye:
0, ecou to < Tons
Qo= 0, ecmm t; 215, 1 M <10;, (3.18)
—MM_Q, €CIIN th’CGH u M >10,




B namem ClIy4dac 1Tg, — BpCMs OT Hadajla I10XKapa 10 6HOKI/IpOBaHI/ISI OBa-

KyallMOHHBIX MyTeW B pe3yJibTaTe PACHpOCTPAHEHHS HA HUX ONAcCHBIX (haKTOPOB
MOPAKEHHUS, UMEIOIIUX MPEJEIbHO AOMYCTUMBIE JIJIS JIIOJIe 3HAUYCHUS, MUH, MPU-
HUMaeM MAaKCUMaJIbHOE U3 BPEMEHHU CYIIIECTBOBAHMS «OTHEBOTO IIapay, MOCe KO-
TOPOTO MOJIHOCTBIO TEPSETCA HECyllasi CIOCOOHOCTh KOHCTPYKIUNA, U PACUETHOTO

BpeMeHH pa3Butus noxapa (31,8 ¢ = 0,53 mun u 120 cex = 2 MuH).

e

0, ecmu t; <15y

Quo = 0, ecmn ty 215, u M <10; (3.19)
MT_Q, ecmu 1y 215, 1 M 210,
rIe M = N .Tﬂ, (3.20)
t
P

tp — PaCUCTHOC BPCM: 3BAKYaAllUU HIOﬂeﬁ, MHNH (COFJIaCHO pacucTaM paBHO

1,96 mun).
Taxum obpasom, t, = 15, 1 M =21 (2 mun /1,96 mun) =21,4> 10 .

Torma Q0 =(21,4-9)/21,4=0,58.

BepostHocTh THOEnn oT mokapa 10 1 Goliee demoBeK B TeueHHe roja Rig
pPacCUMTHIBAIOT MO (popmyie:

Ri0=Qu Py (1-P,) (1 - Py;)Quo, (3.21)

B nannom ciydae

Ri0=10.03 - 0.67 - (1 -0,999) - (1-0)-0,58=11,6 - 10°°.

JI1s1 SKCIUTyaTUPYEeMBbIX 31aHUI (COOPYKEHUIT) pacueTHOE 3HAYEHUE COLIU-
BHOTO PHCKA JIOMYCKAETCs MPOBEPSATh OKOHYATEIHLHO C MCTIOIB30BAHIEM aHAJIN-
TUYECKUX JTaHHBIX 0 hopmyJie:

_ Ny
TNy

Rio (3.22)

rae Njp — 9HCIIo MoXKapoB, MOBJISKIIMX 3a co0oi rubens 10 u 6omee yeno-
BCK B TCUCHHE IeproIa HaO o aeHus 7, JIeT:

N, — 4rcII0 HAOJIFOJaeMBIX 00OBEKTOB.



B 1aHHOM Ciydae 3HAYCHHE COLHMATBHOrO prucka He mpesbimaer 10> (mpu
TaKUX 3HAYEHUSX JKCILTyaTalusl TEXHOJIOTMYECKUX MPOLECCOB HEIOMYCTUMA), T10-
ATOMY MOXkapHas 0E30MaCHOCTh CUMTAECTCS YCJIOBHO BBINOJHEHHOW. OHAaKo 10-
BOJIbHO 4aCTBIM SIBJIAETCS TOT Cllydai, 410 t, < ts; mpuaumaem Q1o = 0 o dopmy-

J¢e:

0, ecmu t; <15y
Qo = 0, ecmu ty>15, u M <10; (3.23)

LMT_Q’ ecmu ty 215, 1 M 210,

CJIEIOBATENIbHO, BEPOSITHOCTL T'MOEIM B pe3yiipTaTe noxapa 10 u 6osee ge-

JIOBCK Ha paCCMAaTPpUBACMOM Y4YdCTKC paBHA 0.



