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1. HIEJIX OCBOEHUA JTUCHUTIINHBI

1.1|sBnsteTcst noMyyeHNne MarucTpaMy KOMITIEKCa TEOPETHIECKIX M MH)KEHEPHBIX 3HAHMH, TIO3BOJISIIOIINX C HAYyIHOH
000CHOBaHHOCTBIO U TEXHUKO-3KOHOMHYECKOH 11e71eCO00Pa3HOCTHIO pellaTh BOIPOCHL, CBI3aHHbIE C UCIOJIb30BaHUEM
METO/Ia CUCTEMHOT'O aHaJl3a B yIPaBJIeHUH PUCKAMU

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Iuka (pasgen) OOIT: [B1.0

2.1|Tpe6oBaHns K NMpeIBAPHTEILHOI MOATOTOBKE 00yYAIOIIErocs:

2.1.1|Mertopxs! penieHns HAyYHO-TEXHUIECKHX 3a/]a4 B cepe 0e30IMacHOCTH

2.1.2|YuebHast TeXHONOTHYECKas! (IIPOCKTHO-TEXHOJIOTUYECKast) TPaKTHKa

2.1.3|DkoHOMUKA ¥ MEHEIKMEHT O€30IIaCHOCTH

2.1.4|1adopManinoHHBIE TEXHOJIOTHH B cepe 0e30MacHOCTH

2.1.5|TInanupoBanue, opraHu3alys SKCIepUMEHTa U 00paboTKa SIKCIIEPUMEHTAIBHBIX JTaHHBIX

2.1.6|CoBpemMenHbIe PpoOIeMbl TeXHOC(HEPHOH 0€30TaCHOCTH

2.2| A cuUIIMHBI 4 PAKTUKH, JJIs1 KOTOPBIX 0CBOEHHE JAHHOI THCHMIINHBI (MOIYJIs1) HEO0XOAUMO KaK
npeauiecTByolee:

2.2.1|HayuHo-uccnenoBatenbckas pabora

2.2.2|TIpon3BoACTBEHHAS TEXHOJIOTHYECKAs (TPOSKTHO-TEXHOIOTHYECKas) IPaKTHKA

2.2.3|BbInosHEHHE U 3alUTa BBITYCKHOW KBaTHM()UKAITHOHHON paboThI

2.2.4|MOHUTOPHHT U 3KCIIepTH3a 0€30MaCHOCTH

2.2.5|TToaroroBka K ciade u caada SK3aMeHa

2.2.6|IIpennuninomMHas IpakTUKa

2.2.7|IIporno3upoBanue auHamuku B UC

3. KOMIIETEHL[Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATITAHBI
(MOJYJIs)

OIIK-2: CriocoGeH aHAJU3HPOBAThL M IPUMEHSITh 3HAHHUS U ONBIT B cepe TexHOCHePHOIi Ge30MACHOCTH ISl pellleHus 3a1a4 B
Nnpo¢ecCHOHAIBLHOM 1esITeIbHOCTH

3HaThb:
VYpoBenb | |- cOBpeMeHHBIE KOMITBIOTEPHBIE TEXHOJIOTHH B 00JIaCTH 00ecieueHus TeXHOC(HEpHOH 0e3011acHOCTH;
- METOIBl YIPABJIECHHS PUCKOM U OKCIIEPTU3Y TEXHOCHEPHOH O0e30MacHOCTH.
Ymets:
VYposens | |- UCIIOIBb30BaTh KOMIBIOTEPHBIE U HH(OPMAIIMOHHBIE TEXHOJIOTHH, HA X OCHOBE IIPOBOJUTH PacyeThl MEPONIPUATHI
10 00ECIIEUEeHHIO TEXHOC(HEPHOH 0e30MacCHOCTH;
- OPUCHTHUPOBATHCA B TCHACHUUAX Pa3BUTUSL COBPEMEHHBIX TEXHOJIOTUN U HWHCTPYMCEHTAJIbHBIX CPCIACTB
TexHocdepHol Ge30macHOCTH
Baapers:
VYposenb | |- MeTomamu yrpaBieHus: 0€30MaCHOCTBIO ¢ TeXHOCEpE;
- HaBBIKAMH aHaJIM3a OCHOBHBIX IIPOLIECCOB U CUCTEM O0ecTiedeH s TeXHOCHEepHOil 0e30macHOCTH

B pe3yabTaTe 0cBOGHMS AMCHUIIIMHBI 00yYaOLIMiics q0/KeH

3.1|3nare:

311 KOHIECIIWHA, NIPUHIHUIIBI, METOABI CHCTEMHOT'O aHaJIn3a U CUHTE3a HpOI/ISBOZ[CTBeHHO-3KOHOFH‘I€CKOI>1 0€30IacCHOCTH nyTeM
TMPOTrHO3UPOBAHUA 1 PETYIIMPOBAHUA ITapaMETPOB PUCKaA TEX l'[pOHCIHGCTBHf;I, KOTOPBIC BO3MOKHBI ITPU SKCIIITyaTalluu
TCXHUKHU

3.2|Ymern:

321 MMPOrHO3UPOBATh U OLICHUBATHL PUCKU, IIPOU3BOAUTH aHAJIN3 U PACCUHUTLIBATH BEPOATHOCTHBLIC [TOKA3aTECIIN PUCKA;YMCTh
IMPUHUMAaTh PEHICHUS 110 UHBECTULIMOHHBIM IIPOCKTAM B YCJIIOBUAX PHUCKA U HCOTIPEACICHHOCTH; YMETh Bblpa6aTbIBaTB
PE€KOMEHAANU IO CHUXKCHHUIO PUCKA.

3.3|Baagern:

3.3.1|coBpeMeHHBIMU MAaTEMAaTHYECKUMH U MAaIIMHHBIMHE METOJaMH MOJEINPOBAHN, CHCTEMHOTO aHajIn3a Hanbosee
pacrpoCTpaHeHHBIX IPOUCUIECTBUI U CUCTEMHOT'O CHHTE3a MEPONPUATHIA 10 CHUKEHHUIO UX PUCKA JI0 COLHATIbHO-
MIPUEMIIEMOTO YPOBHSI




4. CTPYKTYPA U COJAEP KAHUE JUCHUIIJIMHBI (MOLY JISA)

Kon HanmenoBanue pasgenoB u | Cemectp /| Hacos | Kommneren- | Jluteparypa | Marte | Ilp. IIpnmevanue
| 3aHATHS | TeM /B 3aHATHA/ Kvnc LM DAKT. | noar.
Pa3gen 1. Teopetuko-
MeTO/A0I0THYeCKHE OCHOBBI
ynpaBJeHHs] PUCKAMU
11 OCHOBHBIC TIPUHIINATIBI 3 2 OIlIK-2 JI.1J11.2
MIPOrpPaMMHO-LIEIEBOI0 JI1.3J12.1 J12.2
IJTAHUPOBAHUS U YIIPABICHUS JI2.3 J12.4J13.1
6e3onacHocTbIO /JIeK/ 31092
12 OmnpezeneHne OCHOBHBIX 3 2 OIK-2  |JI1.1 J11.2]12.1
TepMHHOB. MccnenoBanne J12.3712.4
puckos /TIp/ JI2.2713.1
1.3 DneMeHTbI 001IeH Teopun 3 9 OIlK-2  |JI1.1 J11.2J12.1
CHUCTEM M CUCTEMHOI J2.3J12.4
nuHamMukH /Cp/ J2.2
3122
14 Teoperudeckuii 6a3uc u cucreMa 3 1 OIlK-2  |JI1.1J11.2J12.1
obecrieueHus J12.3712.4
0e30macHOCTH B TexHOC(hepe JI2.2713.1
/JTex/
15 VYnpasieHue puckamu B 3 4 OIlK-2  |JI1.1J11.2J12.1 2 Mos3roBoit
yenosusax UC  /TIp/ J12.3712.4 HITYpM Ha TeMY
J12.2 AHanus u
yCTpaHeHHE
PHCKOB B
MPOMBIIUIEHHON
6e3omacHOCTH -
1.6 MeTo0I0THYECKUE OCHOBBI 3 9 OIIK-2  |JI1.1JI1.2J12.1
PHUCK -MEHE)KMEHTA JI2.3 J12.4
Ha 00bEKTEe MOBHIILICHHOM JI2.2J13.1
onacHoct /Cp/ 3122
Pazgen 2. MopeaupoBanue u
CHCTEMHBIN aHAJIN3 MpoLecca
NMPOTHO3MPOBAHUS
napaMeTpoB pucKa
2.1 Unentudukanus u 3 2 OIIK-2 JI1.1J11.2 2 Jlexuus-
MIpeIBapUTENbHBIA aHAIN3 JI1.3J12.1 J12.3 JIUCKYCCHS
HCTOYHUKOB pricka /JIek/ J12.4 J12.2
3122
2.2 MopenupoBaHue U pacuer 3 2 OIIK-2  |JI1.1JI1.2J12.1 Pemienue 3anau
MOCJIEICTBUI aBapuil mpu JI2.3 J12.4
orenke pucka /TIp/ JI2.2J13.1
2.3 ABTOMaTH3HPOBAHHOE 3 9 OIIK-2  |JI1.1JI1.2J12.1
MIPOTHO3UPOBaHHE JI2.3 J12.4
NapaMeTpoB PUCKA C TOMOIIBIO J2.2
CXeM 2132
(YHKIIMOHATBHOM NIETIOCTHOCTH
/Cp/
2.4 OO011¥e TPUHIIMITBI 3 2 OIIK-2 JI1.1 J11.2J12.1
HCCIIEeI0OBaHUS ITpoLecca J2.3J12.4
npuduHeHus yiepoa /Jlex/ JI2.2713.1
25 O1eHKa MPOTHO3UPOBAHHS 3 4 OIIK-2 JI.1J11.2 Pemienue 3anaun
PHCKa DU aBapHH CO B3pPbIBAMU JI1.3J12.1 J12.3
Mp/ J12.4J12.2




2.6 ITporuo3upoBaHue BEPOSITHOCTU OIIK-2 J1.1J11.2
MIPOUCIIECTBUI JI1.3J12.1 JI2.3
METOJI0M UMHUTAI[HIOHHOTO J12.4 J12.2J13.1
MonenupoBanus /Cp/ 21092
Paznen 3. Ilporno3upoBanue
NapaMeTpoB NMpeBpalIeHus 1
Pa3pyLINTEeIHLHOTO BO3deiicTBUS
NMPOAYKTOB aBapHiiHOT0
BbIOpOCa

3.1 [Iporuo3upoBanue mapamMeTpoB OIIK-2 J1.1J11.2
aBapuitHOTO JI1.3J12.1 J12.3
HCTEYEHUS U PacCIpOCTPaHEHUs J12.4J12.2
sHepro3armaca /JIex/ 21092

3.2 [Iporuo3upoBaHue pUCKOB yIiepoa OIIK-2  |JI1.1J11.2J12.1 pemenue 3axaq
nipu YC /Tp/ 231124

J12.2J13.1
93

3.3 OCo0eHHOCTH OLIEHKU OIIK-2  |JI1.1J11.2J12.1
9KOHOMHYECKOTO0 yIepoa 231124
OT BO3JEHCTBHS OITACHBIX J12.2
(akTOpOB Ha OOBEKTHI 21092
¢baynst u aopsr /Cp/

34 Oco0GEHHOCTH TTPOTHO3UPOBAHUS OIIK-2 JI.1J11.2
apaMeTpOB HEKOHTPOIUPYEMOIO JI1.3J12.1 J12.3
HCTEYCHHUS J12.4 J12.2J13.1
U pacupocTpaHeHUs IOTOKOB
SHEPruu
u BpegHoro BeuiectBa /JIex/

3.5 MeToauKka onpeaeneHus OIIK-2  [JI1.1J11.2J12.1 peleHue 3a1aun
TIPOTHO3UPOBAHUS PHCKA J2.3J12.4 C ITOMOIIBIO
aBapuiHOTO BBEIOpOCa B aTMOC(epy J12.2 MPOrPaMMBI
¢ TIOMOIIIBIO porpaMmel "Pacyer "Pacuer
napametpoB ais apapun" /TIp/ napameTpoB JUIs

aBapun”

3.6 OcobeHHOCTH IPOTHO3a yIepOa OIIK-2  |JI1.1J11.2J12.1
3/10pPOBBIO J12.3J12.4
TIOJIEH OT BO3IEHCTBUS BPEIHBIX J12.2J13.1
XUMHUYECKUX 21032
BertecTs /Cp/

Pazgen 4. MopeaupoBanue u
CHCTEMHBIN aHAJIN3
NPOrpaMMHO-11eJIeBOI0
peryJnpoBaHus MapaMeTPoOB
pHCcKa

4.1 O6ocHoBaHKe TpeOOBaHUI K OIlK-2  |JI1.1 JI1.2J12.1
rmapameTpam pucka J2.3J12.4
00BEKTOB MOBBIILICHHOH OMACHOCTH J12.2
/JTex/ 21022

4.2 CHIKeHHe pUCKa 3a CUeT OIIK-2  |JI1.1 JI11.2J12.1
COBEPUICHCTBOBAHUS KOHTPOJIS J12.3J12.4
0co00 onacHeIx pabot. Pabora B JI2.2J13.1
ManbIx rpymmax /Ilp/

4.3 IMTpuHIUIE 000CHOBAHUS OIIK-2  |JI1.1J11.2J12.1
IapaMeTPOB J2.3712.4
COIMATTBHO-TIPHEMIIEMOTO PHCKa J12.2
/Cp/ 0109233




44 KoHTpoIb COOTBETCTBUS 3 2 OIIK-2  |JI1.1 JI1.2J12.1
MIPOTHO3UPYEMBIX JI12.3J12.4
1 peaJIbHBIX NapaMeTPOB PUCKa 2.2
BO3MO>KHBIX
npoucuiecTBuii /Jlex/

4.5 Pacuer u rpadguyeckoe 3 2 OIIK-2  |JI1.1JI1.2J12.1
MpeICTaBICHNE TOTEHIIHAIEHOTO JI2.3J12.4
TEPPUTOPUAIIBHOTO U J12.2J13.1
conuansHoro puckos /TIp/

4.6 OreHka U npojJieHne 3 9 OIIK-2  |JI1.1JI1.2J12.1
OCTaTOYHOTO pecypca JI12.3J12.4
KPUTHYECKU Ba)KHBIX J12.2J13.1
TeXHHYEeCKuX ycTpoiicts /Cp/ 313233

4.7 /KpDOx/ 3 0,3 JI1.1 J11.2J12.1

J12.3712.4
J12.2
4.8 OK3aMeH YCTHBIN /DK3aMen/ 3 35,7 OIlK-2  |JI1.1 J11.2J12.1
J12.3712.4
J12.2

5. ®OHJ OHEHOYHBIX CPEACTB

5.1. KonTpoJibHbIe BONPOCHI U 3aIaHUS

Bomnpocs! 1uist npoBepku ypoBHs o0yueHHocTH 3HATD:

1. Kakue cocrapisttomniie BKIIOYaeT B ceOst pOIecc aHaIn3a pUCKOB.

2. Kak ocymiecTBisieTcst INIaHUPOBaHHE pabOTHI 10 aHATIHU3Y PUCKOB (PACKPOMTE OCHOBHBIE HTAIbI IIIAHUPOBAHUS).

3. Kakue xpurepuy MO>KHO IPUMEHUTD 711 OLEHKU aHAIIN3a PUCKOB, IPEATI0KUTE CAMOCTOSTENILHO CBOM KPUTEPUH AJIs1 aHaIu3a
PHCKOB.

4. Kak ¥ 110 KakuM JaHHBIM OCYIIECTBIACTCS NACHTH(UKAINSA OTTACHOCTEH.

5. OcHOBHBIE 3a/1aul, KOTOPbIE IIPECIEAYIOTCS [IPU aHAIIM3€E PUCKOB.

6. Kakue sTamnsl OlleHKH PUCKOB MOXKHO BBLIEJIUTH M YTO BXOJUT B 3TU JTAIbL

7. IlpuBeiuTe nepeveHb NPOUCILIECTBUM, XapaKTEPU3YIOLIMUX TOTEHIMAIbHYIO OIIACHOCTh TPAHCIOPTHBIX TEXHOJIOTHH.

8. PacueT kakux napamMeTpoB IPOU3BOACTBEHHOIO IPOLIECCA XAPAKTEPU3YET UHAMBUAYAIbHBIN PHCK.

9. UTo OTHOCHUTCS K NIPSIMBIM METOJIaM OLIEHKU PHCKA OIMACHBIX U BPEIHBIX IPOU3BOACTBEHHBIX (hAKTOPOB

10. Uto oTHOCHTCS K KOCBEHHBIM METOJIaM OL[EHKH PHCKA ONACHBIX U BPEAHBIX IPOU3BOJCTBEHHEIX (haKTOPOB.

11. HopmaTuBHO-TIpaBOBBIE OCHOBBI MOHUTOPUHIA, IPOTHO3UPOBaHUA U npenynpexaenus YC.

12. Cucrema MoHUTOpHHTA 1 TIporHo3upoBanus YC.

13. TeppuropuanbHbIi HEHTP MOHUTOPUHTIA U IIporHo3uposanus YC VP.

14. Opranusanys B3aUMOJEHCTBUS LIEHTPOB MOHUTOPHUHIA M IporHo3upoBanus YC.

15. MOHUTOPHUHT U IPOTHO3UPOBAHHUE MEOJOTMUECKUX SIBICHUH.

16. MOHUTOPUHT U IPOTHO3UPOBAHKUE TUIPOJOINYECKHX SBICHUM.

17. MOHUTOPUHT U IPOrHO3UPOBAHUE METEOPOJIOTHUECKUX SIBIICHHUH.

18. MOHUTOPUHT [IPOTHO3UPOBAHUE JIECHBIX I10KAPOB.

19. Meroauka IporHo3upoBaHys IOCIEICTBUI B3pbIBa.

20. Metoanka MporHO3UPOBAHUS METUIIMTHCKUX MOCIEACTBUH.

21. MeToanka IporHO3UPOBaHUs 3arpsi3HeHUs BogoTokoB AXOB.

22. MeToauKa IpOTrHO3UPOBaHUS MOCIEACTBUI 3eMIIETPSICEHUMH.

23. Metponoruueckoe o0ecrieYeHue KOHTPOJISL COCTOSIHUS CIIOKHBIX TEXHUYECKUX CUCTEM.

24. Hopmupyemble METPOJIOTHYECKUE U TOUHOCTHBIE XapaKTEPUCTUKU CPEICTB KOHTPOJIS M UCTIBITAHUM B COCTAaBE CIIOKHBIX
TEXHUYECKUX CHCTEM, ()OPMBI ¥ IPOIIEAYPEI MX METPOJIOTHIECKOTO OOCITY)KUBAHHS.

25. CTpyKTypHpOBaHHasi CHCTEMa MOHUTOPHHIA U YIIPABICHUS NHKEHEPHBIMU CUCTEMaMU 3/1aHUH U COOPY)KEHU .

26. Enunas nexxypHo-1ucneryepckas ciyxoa .

27. Pa3paboTka MpeanaokeHNi 10 HOBBIIEHUIO 3G GEKTUBHOCTH AEATEIbHOCTH TEPPUTOPHANBHOM CHCTEMBI MOHUTOPUHTA U
nporuno3uposanust YC (nanee TCMII UC) u coBepIIeHCTBOBAaHUIO €€ CTPYKTYPHI.

28. IMognepskanue u pa3BuTHE OAHKA TAaHHBIX MOHHUTOPHHIA 0OCTaHOBKH, Iporuo3uposanus YC.

29. KoHTpoib roToBHOCTH 00beKkTOB Naboparopuii CHJIK K BBIIOIHEHUIO 33/1a4 3aIL[UThl HACEICHUSL.

30. PaccmoTpenne u Bpliaua peKOMEHANNH O 1[eIeco00pa3sHOCTH IPHMEHEHHUS HOBBIX U YCOBEPIICHCTBOBAHHBIX METOOB
TEXHOJIOTHI B 00/1aCTU MOHUTOPUHIAa ¥ Nporuo3uposanus UC

31. Onpexnenenue xapakrepa pa3zsutus UC, BpIpaOdOTKa peKOMEHIAIMN ISl IPUHATHS HEOOXOIUMBIX MEp IO MPEI0TBPALICHUIO
BO3HUKHOBeHUS YC U CMSATUEHMIO UX COLHANbHO-3KOHOMUYECKHUX MOCIEACTBUMA.

3aganus as nposepku yposHs oO0yuenHoct YMETD u BJIAJIETD:




1. OnpenenuTh rapaHTUHHBIN CPOK CiryxkObI Ty CPelICTB 3alUTHI B YCIOBUAX BO3JEHCTBUS BPEAHBIX IPOU3BOJICTBEHHBIX (DakTOPOB
IIpY 3HAYCHUH JOBEPUTEIHHOIN BEPOSTHOCTH O€30TKa3HOM pabOThI cpeCTB 3amuThl Y = 0,9 npu BpeMeHH rapaHTHiiHOM HapaboTku T3C
=11,54.

2. OmpeaenuTh TapaHTHHHYI0 HapaOOTKy 0€30TKA3HOCTH CPeACTB 3amuThl T3C, 3HAYCHUE KOTOPOi C JOBEPUTEIHHOM BEPOSTHOCTBIO Y
= 0,99 o6ecnieunBaiio Ob1 6€30MACHOCTH MEPCOHANA B TEUCHUE KalleHqapHoro Mecsa (t = 720 ).

3. OnpeznesuTh rapaHTHIHEIN CPOK CIIy»KOBI Ty CPECTB 3aIUTHI B YCIOBHUAX BO3ACHCTBUS BPEIHBIX IPOU3BOJICTBEHHBIX (JaKTOPOB
HPH 33laHHOM 3Ha4YCHUM JJOBEPUTEIHLHON BEPOSTHOCTH Y 6€30TKa3HOM pabOThI CPEe/ICTB 3allUThl B TEUCHHUE 3aJaHHOTO BPEMEHN
rapaHTuiiHON HapaboTku 13C

4. Paccuntath BEpOATHOCTh PA3JIMYHBIX Pa3pyLICHUH 31aHH IPU BBIXO/IE B aTMOC(epy MPoIaHa, XpaHsmerocs B chepruyeckon
emkoctu oobremMoM 400 M3 mipu TemiiepaType okpyxaromiei cpenst 15 °C. 3maHus HaXoAATCs Ha PacCTOSHUM 1 K M OT pe3epByapa.
[TnoTHOCTB CXIKEeHHOTO Tporana 630 kr/mM3, creneHs 3anoHeHus: eMKocTH — 90 % 1o o0beMy. Y aenbHas TemIoTa CropaHus ponaHa
4,6:104 x/Ix/kr, Tpotrna — 4520 k/x/kr. CuutaTh, 4TO B TCUCHHE BPEMEHHU, HEOOXOIUMOTO JUIS BBIXOA CKMKEHHOTO Ta3a 13
€MKOCTH, BECh IIPOIaH UCTIapsIeTCsl.

5. Ha npoun3BOJCTBEHHOM O0BEKTE OCH3UH XpaHUTCS B HAPY)KHOM pe3epByape oobeMoM 1000 M3 Ha GETOHHOM MOJOHE TUIOIIA/ABI0
800 m2. Ha paccrostanm 90 M oT pe3epByapa HaXOIUTCS 3AaHNUE AUCIIETIEPCKOH. OnpenenTs BOZMOXKHYIO CTETIEHb pa3pyIIeHUS
3MaHUsI IUCTIETYEPCKOM B CITydae aBapuH ¢ pa3pylieHreM pe3epByapa. [IpuHsiTh TeMmepaTypy OKpyKarolei cpeasl paproii 27 °C,
IUIOTHOCTD JKUAKOTO OcH3uHa — 740 Kr/M3, MoneKysipHas Macca 6eH3nHa — 94 kr/kMoib, CKphITas TeruioTa Kunenus 6ensuna (Lkum
w Lucn) — 287 300 Ix/kr, TemrnepaTypa kunenus 6ensuna — 413 K, crenenp 3anoiaHeHust eMkoctu ¢ 6en3uHoM — 80 % 1o o0bemy,
yaeJbHas TeroTa cropanus oensuna 4,62-104 kJx/kr, Tpotuia — 4520 kJx/kr, KOOQPHUIUEHT ydacTus ra3a Bo B3pbiBe (Z) MpUMHUTE
paBHbM 0,1.

6. Ha cxnaje B3pbIBYaTHIX BemecTB XpaHuTcst okroreH maccoid G = 10 000 xr. Ha paccrostaun 500 M OT CKi1aga HaXOIUTCs
OJHOITa)XHOE 31aHHE MEXaHNIECKUX MacTePCKHX, a Ha paccTosHUE 100 M — MOCETOK ¢ MHOTOATaXXHBIMH KHPIHYHBIMHA 3aHUSIMH.
OHeprus B3pbIBa okToreHa 5860 k/Ix/kr, sHeprus B3pbiBa TpoTHiIa 4520 xJ[x/Kr. PaccuutaTs pagnychl 30H J1€TaIbHOIO NIOPAXKEHUS U
0e30MacHO IS YeioBeKa U MoKa3aTh Ha rpaduke.

7. OueHHUTH BEPOSTHOCTH PAa3HOI CTEIIEHH TPABMHPOBAHMUS YEI0BEKa, HaXOIAIIErocs: Ha paccTossHUH 20 M OT OaJUTOHA C TIPOTIAHOM IPH
B3phIBE 3TOr0 Oaona. Emxocts 6ayutona 10 M3, Temmnepatypa okpyxaromiei cpeas 28 °C, mnotHoCTh ponana 430 kr/mM3, ynenbHas
TerioTa cropanus npomnana 4,6:104 kJx/kr, Tpotrna — 4520 kJx/Kr.

8. Paccunrarh U30BITOUHOE JaBIEHUE U UMITYJIbC (a3bl CXKATUS IIPH BBIXOJIE B aTMOChepy OCH3MHA, XpaHAIIErocs B chepuieckoi
emkoctd 00beMoM 30 M3 mpu Temmepatype Bo3nyxa 20 °C, emxocTh 3anonHeHa Ha 80 %, mioTHOCTh Oen3uHa 780 kr/M3, ero
MOJIEKYJIsipHast Macca 94 Kr/kMolib, Temrneparypa kunenus 6enzuHa 377 °C, ckpbiTas TemioTa kunenus 0enszuHa (Lxun nim Lucm) —
287 300 Ix/kr. OneHUTH BEPOSITHOCTD pa3pyIIeHHs ICPEBIHHBIX CTPOSHUH, HaXOAIIUXCS Ha paccTossHAU 500 M OT eMKOCTH, TIpH
pa3pyleHnr eMKOCTH U B3pbiBe, oOpaszoBasmerocs [1I'B obnaka. Haiitu kputuueckoe u 6e3onacuoe paccrosiue ot YC st 3auTh
YeJoBeKa. BBIUMCINTD BEPOSITHOCTD MOPAXKEHHUs, TOCTPOUTH IPpadHK.

9. Onpenenure TIyoHHY 30HEI 3apaxkeHuss AXOB Ha BpeMs ncrapeHus 2 4. ¥ Ha BpeMsi, IPOLIEAIIee TT0CIIe aBapyu - 4 daca.
OxBuBajeHTHOE KonuuecTBo AXOB B nepsuunoM obnake — 10T, Bo BTopuuHOM o0ake: Ha BpeMs ucnapenus — 20T Crenens
BEPTUKATBEHOHN yCTOHYMBOCTH BO3TyXa — H30TEPMHs, CKOPOCTh BO3Iyxa — 1 M/C.

10. Ompenenure riryOMHY 30HBI 3apaskeHHs, €CIM SKBUBasleHTHOE KounuecTBO AXOB B nepBuuHOM obuiake — 3T, BO BTOpHYHOM — &T.
Bpewmsi, npomeniiee nocie aBapun — 2 4aca. MeTeoyclioBHs: H30TEPMUS, CKOpOCTh BeTpa — 11 m/c.

11. Ha XOO cocpenorouens! 3anacsl CIISB, B T.u. xnopa — 10 T, ammuaka — 250 T, HuTpunakpuiaoBoi kuciotsl — 100 T. Onpenenurs
rIIyOUHY 30HBI 3apa)KeHUs B ClIydae pa3pylleHus o0bekTa. Bpems, npouieaiiee nocie paspyuieHus oobekra 3 4, TeMrepaTypa Bo3nyxa
00C, unBepcust, VB =2 m/c, h=0,06Mm.

12. Ha onpenenenue MacmTaba 3apaxerns AXOB npu aBapun Ha XUMHYECKH OITacHOM 00BbekTe. Ha XuMudaeckoM mpepuaTii
IIPOM30IIIIA aBapHs Ha TEXHOJIOTHYECKOM TpyOonposoe. Briopomeno okono 40 T CKMKEHHOTO XJI0pa, HAXOAUBIIErocs MO
naBieHneM. BosHuk ncrounnk 3apaxkenus AXOB. Paboune u ciryxamnye 00beKTa 00eCIIeueHb! IPOMBIIUICHHEIMH IIPOTHBOTa3aMH Ha
100%, yoexwumamu Ha pabo4yro cMeHy. B 3aBOJICKOM Mocesnke, paciofoxKEHHOM B HEMTOCPECTBEHHON OJIM30CTH OT TPEANIPUSTHS,
npoxusaet 500 uenosek. Hacenenne obecriedeHo mpotuBorasamu Ha 50%. [ yKpHITHS TI0/ei HCIIONb3YIOTCS 3JaHHs U IpocTeiie
YKPHITHSL. MeTeoycIoBHs Ha MOMEHT aBapHH: CKOPOCTB BeTpa 5 M/c, Temmeparypa Bozayxa 0o C, m3orepmus. Pasmne AXOB Ha
nozcTUIaKIIei moBepxHoctH cBoboausIi (h=0,05 m).

13. Onpenenuts: 1. I'imyOuHy 30HBI 3apa)KeHUsI XJIOPOM IIPH BpeMeHU 0T Hadana apapud N=1 4. 2. [Tnomans 30Hbl (JaKTUUECKOTO
3apaxenus. 3.IIpogomkuTenbHOCTE IEUCTBUS HCTOYHMKA 3apaxenus. 4. BoaMo)kHbIe moTepy nepconaia MpeanpusITHs 1 HaceJIeHUsI.

14. PaccuuTaTh coLUanbHbII PUCK IPU BHIOpOCE IPOIaHa U3 IIAPOBOTO pe3epByapa.
15. PaccunTaTh MHIUBUAYAIbHBIA PUCK IPH BBIOpOCE MPONAHa U3 MIAPOBOI0 pe3epByapa.

16. Ha ucnsrranue nocraeiaeHo N0=20 usznenuii. 3a Bpemst t=800 4 Boiwio u3 crpost N(t)=5 wryk uzmenuii. 3a




nocnenyomuii unrepsan Bpemenu At=400 4 BbI1LIO U3 cTpos 3 u3nenus. Heo6XoAuMo BEIYUCIUTD BEPOSTHOCT 0€30TKa3HO paboThl
3a Bpems t n t+At, 9acTOTy OTKa30B M HHTEHCHBHOCTH OTKA30B HA HHTEpBaie At.

17. B TedeHre HEKOTOPOTO TIEPHO/ia BPEMEHU IPOM3BOIMIOCH HAOIIOICHUE 32 pabOTOH 0JJTHOr0 00BEKTa. 3a BECh MEPUO/]
3apeructpupoBato N=10 oTka3oB. Jlo Hayana HabmoAeHUI 00bEKT popadoral 325 4, K KOHIy HaOJIr0JeHUs HapaOoTKa COCTaBUIIa
983 u. OnpenesuTh CPEIHIOK HapaOOTKy Ha OTKa3 tcp.

5.2. Tembl KypcoBbIX paGoT (IPOEKTOB)

KypcoBble paboThl He IPEyCMOTPEHBI

5.3. ®oH/1 OLEHOYHBIX CPEICTB

®POHTAJIBHBIM OITPOC. Bompoch! COMIACHO TEMATHKE POMASHHOTO MaTepHaa Ha JICKIIHOHHBIX 3aHSTHSX.

IMPAKTUYECKUE 3AJAHU . Tepeuens 3amanus B [IPUJIOXKEHUU 1.
TECT. Ilepeuens TecroBbix 3aaanuii B [IPUJIOXKEHWN 2

OCCE. IlpumMepHas TeMaTuKa:

1. TTosicHUTE TOHSITHS aHAIM3 M CHHTE3, HHIYKUMS U ISAYKLHs1, IPUBEAUTE IIPUMEPHI IPUMEHEHHUsI TaHHBIX METO/IOB U IIPOLIEYD B
Hay4YHOH IPaKTHUKeE.

2. losicuute HOHSTHS GOPMANH3AUUS 1 KOHKPETH3AIMS, KOMIIO3HIHS U IEKOMIIO3HIHS, IPUBEANTE IPUMEPBI IPUMEHEHHUS JaHHBIX
METOIOB ¥ IIPOLIEAYpP B HAYYHOU MPaKTHKE.

3. IosicHUTE MOHSATHS CTPYKTYPUPOBAHHE U PECTPYKTYPHPOBAHHUE, AITOPHUTMHU3ALINIO, IPUBEUTE MPHUMEPBI IPUMEHEHHS JaHHBIX
METOIOB ¥ IIPOLIEAYpP B HAYYHOU MPaKTHKE.

4. TlosiCHUTE TOHSITHSI MOACIMPOBAHHE U SKCIIEPUMEHT, IIPUBEANTE IPUMEPBI IPUMEHEHHS JTaHHBIX METO/IOB U MPOLIEYP B HAYYHOMN
HpaKTHUKE.

JTOKJIAJ] C TIPESEHTALIMEIA. IIpumepHas TemaTuka:

1. [TepBas Teopema 0 noJ00HH, MOHATHE HHBAPUAHTHOCTH.

2. IlonsATHE KpUTEPHEB MOAOOUS peanbHOM U MOJETUPYEMOH CHCTEM.

3. Bropas Teopema o nogodu (n-reopemy), A 4ero HyXHO OIIPEAENATh COOTHOIIEHUE MaclITa00B MOAEIUPOBAHHSL.

4. Pa3Huna Mexay pU3NIeCKHM 1 MaTeMaTHIECKUM MOJICINPOBaHHEM, IPEUMYIIIECTBA H HEAOCTATKH TOTO U JPYroro MeToa.
5. B xakux ciaydasx JOCTaTOYHO BBIOOpPA TOJIBKO MaTEMaTHUYECKOTO MOJEINPOBAHHS UCCIEAYEMOT0 MIpoliecca.

6. Tpetbs Teopema o 1no100MH, HEOOXOANMBIE U JOCTATOYHBIE YCIOBHS /IS ITOIO0MS peabHOM U MOAETUPYEMOI CHCTEM.

7. ITonsaTre MacmTaba MOJEITUPOBAHMUS, HOPSIOK NPUHATUS MaclTada UK ero BeIOopa.

8. Ilopsiiok mosmy4eHus JaHHbIX 711 peaJbHOM CUCTEMBI IIPH MTOJTyYEHHUH JTaHHBIX Ha MOJIETUPYEMOM CHCTEME.

9. IIpumeps! co3aanuss BO3MOKHOM MOAETHPYEMO CUCTEMBI Ha OCHOBE peajbHOM, Kakue NeHCTBUS HYKHO OCYIIECTBUTS.

10. {151 9ero Hy»KHO IPOU3BOANTH PAacueT COOTHOLICHHUS MacIITa0OB MOIEINPOBAHUS MEXKTY pPeallbHON N MOJETTHPYEMOM CHCTEMaMHU.

5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

®poHTaNBHBIN 0NPOC (TEKYIIUiT KOHTPOJIb)
IMpakTuyeckue 3ananus (TEKyIUH KOHTPOIb)
Tect (pyOexHbIIt KOHTPOJIb)

Dcce (pyOeKHbII KOHTPOJIB)

Joxnan ¢ nmpe3enTanueit (pyOexHbIi KOHTPOJIb)

[Ixaier orieHHBaHUS IO BCceM BHIaM olleHOUHBIX cpeactB B [IPUJIOXKEHUU 3

6. YHEBHO-METO/JMYECKOE I HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHas qUTEepaTypa

ABTODBI, COCTaBUTENHN 3arnaBue H3narenbcTBO, IO

JI1.1 |®T'Y BHUU I'OUC Enunas MexxBeJOMCTBeHHAs! METOIMKa otieHKH yiiepba ot UC: [MYC PO 2004
(PD) Metoanueckoe nocobue




ABTOpLI, 3armaBue H3HaTeJ'H>CTBO, rog

J11.2

HNmanbexos C.T., O1eHKa YKOHOMHYECKOTO bumkex: M3n-so KPCY 2013
bozos K. 1., yiiep0a oT upe3BbIYaiHbIX
Opno6aes b.C. CUTYyaIIHH:
YueOHO-MeToIuueCKOe

JI1.3

Capnap6ekosa D.K. [[IporHo3upoBaHue u oleHKa bumkek: M3n-8o KPCY 2020
COLIMAIEHO-?KOHOMHYECKUX
TIOCIIEACTBHNA B YPE3BBITAHBIX

6.1.2. JlononHuTeIbHAS JIUTEPATYpa

ABTODHI, 3arnaBue W3narenscTBO, TO

J12.1

HNmanbexos C.T., O1eHKa YKOHOMHYECKOTO bumkex: KPCY 2013
boszos K. 1., yiiep0a 0T upe3BbIYaiHbIX
Opnobaes b.C., CUTYaIIHH:

Aobnpikeesa 1.C. Y4eOHo-MeToIIecKOe

J12.2

C.B.Tlerpos, B.A. [OmnacHsie cutyaruu Mocksa .: JHAC, 2008
MakarieB TEXHOTEHHOTO XapaKkTepa u

J12.3

Tuxomupos H.IT.,,  [Merons! ananusa u ynpasienus |M.: KOHUTH-JJAHA 2003
IlotpaBuetit .M., |39K0JIOT0-3KOHOMIYECKUMHU
TuxomupoBa T.M. [puckamu.: YueGHOe nmocobue

J12.4

T'y6anos B.M., UpesBbluaiiHble CUTyaluN
Conomun B.I1 COIMANIFHOTO XapaKTepa u

6.1.3. MeTtonnueckue pa3zpabdoTku

ABTODHI, 3arnaBue W3narenscTBO, TOI

JI3.1

J>xamaHKynoBa BesonacHocTsb B upe3Belyaiinbix |bunkex: M3n-so KPCY 2017
T'."M., Opno6aeB b.C.|curyanusx: yueOHoe mocobue

6.2. Ilepeuens pecypcoB HH(OPMALHOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTd "UHTepHeT"

Ol

KoMunbioTepHoe MoaenrpoBanue auHaMmuku YC https://docs.yandex.ru/docs/view?tm=1657004681&tld=ru&l
ang=ru&name=03 0940 XrapovSS S6.pdf&text=%D0%9A
%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82

OISO N AL SN A AL OOl TSNNSOl ISNAA L N0, INANL N AL AN INAO

92

MonuTOpHHT, MOAEIMpPOBaHKE U IporHo3upoBanue  |https://sibpsa.ru/science/pub lications/20-10-2017.pdf
ONACHBIX MPMPOIHBIX ABJIECHUH U UPE3BBIYAMHBIX

curyanuii// CoopHHK craTeit o marepuanam VI

33

IpumMepsl pacueToB BIOpoOca B aTMochepy https://eco-profi.info/index.php/eco-raschet/vibros.html

6.3. Ilepeuens HHPOPMAIMOHHBIX U 00Pa30BaATEIBLHBIX TEXHOJIOTHit

6.3.1 KoMneTeHTHOCTHO-OPHEHTHPOBAHHbIE 00pa3oBaTeIbHbIe TEXHOJIOTHH

6.3.1.1

Tpa,I[I/IL[I/IOHHLIe O6pa3OBaTeJILHLI€ TEXHOJIOTUH - JICKINUU, IIPAKTUICCKHUE

6.3.1.2

MHHOBanOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH - 3aHATHS B HHTEPAKTUBHOH (hopMe, KOTOpBIE (POPMHUPYIOT CUCTEMHOE
MBIIUIEHUE U CIIOCOOHOCTh TEHEPUPOBATh UJIEH IIPH PEIICHUU Pa3IMUHbIX TBOpUeCcKUX 3anad. K HuMm otHocsTes: Jlekius-
JTUCKYCCHSI, MO3TOBOM IITYPM.

6.3.1.3

Nudopmanmonnsie 06pa3oBaTeIbHbIE TEXHONOTHU - CAMOCTOSITENILHOE HCIIONb30BAHUE CTYJEHTOM KOMITBIOTEPHON TEXHUKHU U
UHTEPHET-PECYPCOB IJIsl BBIOIHEHHUS IPAKTUUECKUX 3alaHUI U CaMOCTOSITENIbHOM paboThL.

6.3.2 Ilepevyenb MHGPOPMALUOHHBIX CIPABOYHBIX CHCTEM U MPOrPaMMHOIO0 olecneyeHust

6.3.2.1

http://www.iprbookshop.ru — DnextponHo-6ubnHoTeuHas cucrema IPRbooks

www.benran.ru — bubsiuoTeka 1mo ectecTBeHHbIM Haykam PAH

www.elibrary.ru — Hayunas anexrponHas 6ubianoreka eLIBRARY.RU

www.window.edu.ru/window/ - Mudopmannonnas cucrema «EqnHoe OKHO H0CTyIa K 00pa3oBaTebHBIM PECYpcamy

6.3.2.2

http://scientbook.com — CoGomHas HHPpOPMAMOHHAS [UIOMIAKa HAYIHOTO 00IIeHus. MTHCTpYMEHT KOMMYHHKAIHH, TOUCKA
JI0/Ied ¥ Hay4HBIX 3HaHUH.

6.3.2.3

http://e.lanbook.com — Pecypc, Bkittodaromuii B ce0s Kak ICKTPOHHBIC BEPCHU KHUT H3AaTesibeTBa «JIaHp» M apyrux
BEYLINX U3/aTeIbCTB yIeOHOM JIUTepaTyphl, TAK U JJIEKTPOHHbBIC BEPCUH NMEPHOANYECKHX H3/IaHHH MO €CTECTBEHHBIM,
TEXHHYECKHM U I'YMaHUTAPHBIM HayKaM.

6.3.2.4

http://www.public.ru — MarepHeT-6ubIIHOTEKA IPEATIaraeT MUPOKUl CIICKTP HHPOPMAMOHHBIX YCIIYT: OT AOCTYyIA K
DJIEKTPOHHBIM apXUBaM MyOIMKaluil pycckos3biuHbIX CMU 1 TOTOBBIX TEMATHUECKHX 0030POB MPECCHI 110 UHAUBHUAYAILHOTO
MOHUTOPHHTA U SKCKJIIO3UBHBIX aHAMTHYECKUX MCCIICOBAHMI, BHITIOJHCHHBIX [0 MATEPUAIAM [IeYaTh

7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JJUCITUIIJIMHBI (MOY JIsS1)

7.1

YyeOHast aynuTopus Ui IPOBEJACHUS yueOHBIX 3aHATHH (JIeKnoHHbIe ) — ay. 10/409. O6opynoBaHue: MATHUTHO- MapKepHast
JI0CKa, MyIbTUMeUIHbIH npoekTop, APM npenonasarens (HOyTOyK).

7.2

YueOHast ayauTopus Ui IpOBeeHUs y4eOHbIX 3aHATUH (pakTnueckue) — ayn. 10/305. O6opynoBaHue: MarHUTHO-
MapkepHas jpocka, APM npenoaaBarens (HOyTOyK). /



https://docs.yandex.ru/docs/view?tm=1657004681&tld=ru&lang=ru&name=03_0940_XrapovSS_S6.pdf&text=%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B5%20%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B8%20%D0%A7%D0%A1&url=https%3A%2F%2F2013.nscf.ru%2FTesisAll%2FSection%25206%2F03_0940_XrapovSS_S6.pdf&lr=10309&mime=pdf&l10n=ru&sign=1017e023926847d10ccd11c7b2e12c02&keyno=0&nosw=1&serpParams=tm%3D1657004681%26tld%3Dru%26lang%3Dru%26name%3D03_0940_XrapovSS_S6.pdf%26text%3D%25D0%259A%25D0%25BE%25D0%25BC%25D0%25BF%25D1%258C%25D1%258E%25D1%2582%25D0%25B5%25D1%2580%25D0%25BD%25D0%25BE%25D0%25B5%2B%25D0%25BC%25D0%25BE%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B8%25D1%2580%25D0%25BE%25D0%25B2%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5%2B%25D0%25B4%25D0%25B8%25D0%25BD%25D0%25B0%25D0%25BC%25D0%25B8%25D0%25BA%25D0%25B8%2B%25D0%25A7%25D0%25A1%26url%3Dhttps%253A%2F%2F2013.nscf.ru%2FTesisAll%2FSection%2525206%2F03_0940_XrapovSS_S6.pdf%26lr%3D10309%26mime%3Dpdf%26l10n%3Dru%26sign%3D1017e023926847d10ccd11c7b2e12c02%26keyno%3D0%26nosw%3D1
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https://docs.yandex.ru/docs/view?tm=1657004681&tld=ru&lang=ru&name=03_0940_XrapovSS_S6.pdf&text=%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B5%20%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B8%20%D0%A7%D0%A1&url=https%3A%2F%2F2013.nscf.ru%2FTesisAll%2FSection%25206%2F03_0940_XrapovSS_S6.pdf&lr=10309&mime=pdf&l10n=ru&sign=1017e023926847d10ccd11c7b2e12c02&keyno=0&nosw=1&serpParams=tm%3D1657004681%26tld%3Dru%26lang%3Dru%26name%3D03_0940_XrapovSS_S6.pdf%26text%3D%25D0%259A%25D0%25BE%25D0%25BC%25D0%25BF%25D1%258C%25D1%258E%25D1%2582%25D0%25B5%25D1%2580%25D0%25BD%25D0%25BE%25D0%25B5%2B%25D0%25BC%25D0%25BE%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B8%25D1%2580%25D0%25BE%25D0%25B2%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5%2B%25D0%25B4%25D0%25B8%25D0%25BD%25D0%25B0%25D0%25BC%25D0%25B8%25D0%25BA%25D0%25B8%2B%25D0%25A7%25D0%25A1%26url%3Dhttps%253A%2F%2F2013.nscf.ru%2FTesisAll%2FSection%2525206%2F03_0940_XrapovSS_S6.pdf%26lr%3D10309%26mime%3Dpdf%26l10n%3Dru%26sign%3D1017e023926847d10ccd11c7b2e12c02%26keyno%3D0%26nosw%3D1
https://docs.yandex.ru/docs/view?tm=1657004681&tld=ru&lang=ru&name=03_0940_XrapovSS_S6.pdf&text=%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B5%20%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B8%20%D0%A7%D0%A1&url=https%3A%2F%2F2013.nscf.ru%2FTesisAll%2FSection%25206%2F03_0940_XrapovSS_S6.pdf&lr=10309&mime=pdf&l10n=ru&sign=1017e023926847d10ccd11c7b2e12c02&keyno=0&nosw=1&serpParams=tm%3D1657004681%26tld%3Dru%26lang%3Dru%26name%3D03_0940_XrapovSS_S6.pdf%26text%3D%25D0%259A%25D0%25BE%25D0%25BC%25D0%25BF%25D1%258C%25D1%258E%25D1%2582%25D0%25B5%25D1%2580%25D0%25BD%25D0%25BE%25D0%25B5%2B%25D0%25BC%25D0%25BE%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B8%25D1%2580%25D0%25BE%25D0%25B2%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5%2B%25D0%25B4%25D0%25B8%25D0%25BD%25D0%25B0%25D0%25BC%25D0%25B8%25D0%25BA%25D0%25B8%2B%25D0%25A7%25D0%25A1%26url%3Dhttps%253A%2F%2F2013.nscf.ru%2FTesisAll%2FSection%2525206%2F03_0940_XrapovSS_S6.pdf%26lr%3D10309%26mime%3Dpdf%26l10n%3Dru%26sign%3D1017e023926847d10ccd11c7b2e12c02%26keyno%3D0%26nosw%3D1
https://docs.yandex.ru/docs/view?tm=1657004681&tld=ru&lang=ru&name=03_0940_XrapovSS_S6.pdf&text=%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B5%20%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B8%20%D0%A7%D0%A1&url=https%3A%2F%2F2013.nscf.ru%2FTesisAll%2FSection%25206%2F03_0940_XrapovSS_S6.pdf&lr=10309&mime=pdf&l10n=ru&sign=1017e023926847d10ccd11c7b2e12c02&keyno=0&nosw=1&serpParams=tm%3D1657004681%26tld%3Dru%26lang%3Dru%26name%3D03_0940_XrapovSS_S6.pdf%26text%3D%25D0%259A%25D0%25BE%25D0%25BC%25D0%25BF%25D1%258C%25D1%258E%25D1%2582%25D0%25B5%25D1%2580%25D0%25BD%25D0%25BE%25D0%25B5%2B%25D0%25BC%25D0%25BE%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B8%25D1%2580%25D0%25BE%25D0%25B2%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5%2B%25D0%25B4%25D0%25B8%25D0%25BD%25D0%25B0%25D0%25BC%25D0%25B8%25D0%25BA%25D0%25B8%2B%25D0%25A7%25D0%25A1%26url%3Dhttps%253A%2F%2F2013.nscf.ru%2FTesisAll%2FSection%2525206%2F03_0940_XrapovSS_S6.pdf%26lr%3D10309%26mime%3Dpdf%26l10n%3Dru%26sign%3D1017e023926847d10ccd11c7b2e12c02%26keyno%3D0%26nosw%3D1
https://docs.yandex.ru/docs/view?tm=1657004681&tld=ru&lang=ru&name=03_0940_XrapovSS_S6.pdf&text=%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B5%20%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B8%20%D0%A7%D0%A1&url=https%3A%2F%2F2013.nscf.ru%2FTesisAll%2FSection%25206%2F03_0940_XrapovSS_S6.pdf&lr=10309&mime=pdf&l10n=ru&sign=1017e023926847d10ccd11c7b2e12c02&keyno=0&nosw=1&serpParams=tm%3D1657004681%26tld%3Dru%26lang%3Dru%26name%3D03_0940_XrapovSS_S6.pdf%26text%3D%25D0%259A%25D0%25BE%25D0%25BC%25D0%25BF%25D1%258C%25D1%258E%25D1%2582%25D0%25B5%25D1%2580%25D0%25BD%25D0%25BE%25D0%25B5%2B%25D0%25BC%25D0%25BE%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B8%25D1%2580%25D0%25BE%25D0%25B2%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5%2B%25D0%25B4%25D0%25B8%25D0%25BD%25D0%25B0%25D0%25BC%25D0%25B8%25D0%25BA%25D0%25B8%2B%25D0%25A7%25D0%25A1%26url%3Dhttps%253A%2F%2F2013.nscf.ru%2FTesisAll%2FSection%2525206%2F03_0940_XrapovSS_S6.pdf%26lr%3D10309%26mime%3Dpdf%26l10n%3Dru%26sign%3D1017e023926847d10ccd11c7b2e12c02%26keyno%3D0%26nosw%3D1
https://docs.yandex.ru/docs/view?tm=1657004681&tld=ru&lang=ru&name=03_0940_XrapovSS_S6.pdf&text=%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B5%20%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B8%20%D0%A7%D0%A1&url=https%3A%2F%2F2013.nscf.ru%2FTesisAll%2FSection%25206%2F03_0940_XrapovSS_S6.pdf&lr=10309&mime=pdf&l10n=ru&sign=1017e023926847d10ccd11c7b2e12c02&keyno=0&nosw=1&serpParams=tm%3D1657004681%26tld%3Dru%26lang%3Dru%26name%3D03_0940_XrapovSS_S6.pdf%26text%3D%25D0%259A%25D0%25BE%25D0%25BC%25D0%25BF%25D1%258C%25D1%258E%25D1%2582%25D0%25B5%25D1%2580%25D0%25BD%25D0%25BE%25D0%25B5%2B%25D0%25BC%25D0%25BE%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B8%25D1%2580%25D0%25BE%25D0%25B2%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5%2B%25D0%25B4%25D0%25B8%25D0%25BD%25D0%25B0%25D0%25BC%25D0%25B8%25D0%25BA%25D0%25B8%2B%25D0%25A7%25D0%25A1%26url%3Dhttps%253A%2F%2F2013.nscf.ru%2FTesisAll%2FSection%2525206%2F03_0940_XrapovSS_S6.pdf%26lr%3D10309%26mime%3Dpdf%26l10n%3Dru%26sign%3D1017e023926847d10ccd11c7b2e12c02%26keyno%3D0%26nosw%3D1
https://docs.yandex.ru/docs/view?tm=1657004681&tld=ru&lang=ru&name=03_0940_XrapovSS_S6.pdf&text=%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B5%20%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B8%20%D0%A7%D0%A1&url=https%3A%2F%2F2013.nscf.ru%2FTesisAll%2FSection%25206%2F03_0940_XrapovSS_S6.pdf&lr=10309&mime=pdf&l10n=ru&sign=1017e023926847d10ccd11c7b2e12c02&keyno=0&nosw=1&serpParams=tm%3D1657004681%26tld%3Dru%26lang%3Dru%26name%3D03_0940_XrapovSS_S6.pdf%26text%3D%25D0%259A%25D0%25BE%25D0%25BC%25D0%25BF%25D1%258C%25D1%258E%25D1%2582%25D0%25B5%25D1%2580%25D0%25BD%25D0%25BE%25D0%25B5%2B%25D0%25BC%25D0%25BE%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B8%25D1%2580%25D0%25BE%25D0%25B2%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5%2B%25D0%25B4%25D0%25B8%25D0%25BD%25D0%25B0%25D0%25BC%25D0%25B8%25D0%25BA%25D0%25B8%2B%25D0%25A7%25D0%25A1%26url%3Dhttps%253A%2F%2F2013.nscf.ru%2FTesisAll%2FSection%2525206%2F03_0940_XrapovSS_S6.pdf%26lr%3D10309%26mime%3Dpdf%26l10n%3Dru%26sign%3D1017e023926847d10ccd11c7b2e12c02%26keyno%3D0%26nosw%3D1
https://sibpsa.ru/science/pub%20lications/20-10-2017.pdf
https://eco-profi.info/index.php/eco-raschet/vibros.html
http://www.iprbookshop.ru/
http://www.benran.ru/
http://www.elibrary.ru/
http://www.window.edu.ru/window/
http://scientbook.com/
http://e.lanbook.com/
http://www.public.ru/

7.3|ITomemnieHne AJIst CAMOCTOSATEILHON paboThl 00ywarommxcs — aya.10/305. O6opynoBaHue: IepCOHAIBHBIC KOMIIBIOTEPHI,
HoAKIIoUeHHBIE K ceTH "VIHTepHeT», ¢ oOecliedeHneM JA0CTYTa B IeKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeIbHYIO CpeIy U
OBC.

7.41720000 Keiprei3ckas Pecriyonuka, r. buiikek, yi. AHkapa, 2a, Texuudeckuit nactopt ot 30.09.2009 r. Kopmyc Ne 10. JTutep A

8. METOAUYECKHUE YKA3ZAHUA NJIAA OBYYAIOIAXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MO JIS)

Texnomnornyeckas kapra gucuuroinasl B [IPUJIOXEHNUU 4

OCHOBHBIE TPEBFOBAHU S K ITPOMEXXYTOYHOMY KOHTPOJIIO

- ak3aMeHIIpH sIBKe Ha 9K3aMeH CTYICHTBI 00sI3aHbI UMETh MPH ceOe 3aUETHBIC KHIKKH, KOTOPBIC OHU MPEABSIBISIIOT 9K3aMEHATOPY B
Hayaje YK3aMeHa.

[IpenonaBarento npeoCcTaBiIseTCs MPaBO MOCTaBUTH 3a4€T Oe3 orpoca 1o OUIIETY TEM CTYACHTaM, KOTopble Habpaiu 6osee 60 GayuioB
3a TeKyIUH 1 pyOexHbIH KOHTpor. Ha mpoMesxyTOYHOM KOHTPOJIE CTYIEHT JOJDKEH BEPHO OTBETHTH HAa TEOPETHYECKUE BOIIPOCHI
6unera.OneHKa IPOMEKYTOUHOIO KOHTPOJIS:

- min 20 GautoB - Borpocsr asst ipoBepku ypoBHs o6ydentoctn SHATD (B citydae, eciti ipu OTBETaX Ha 3aJaHHBIE BOIPOCHI
CTY/ICHT MPAaBUIILHO (GOPMYIUPYET OCHOBHBIC TIOHSTHS)

- 20-25 6amnoB — 3amanus 1uis mpoBepku ypoBHs o0ydenHoctH YMETD u BJIAJIETB(B ciy4yae, eciiu CTYACHT ITPaBUIBHO
(opMyIHpyeT CYIHOCTb 3aIJaHHO B OMIIeTe MPOOJIEMBI U ]aeT PEKOMEHAINH T10 €€ PEIICHUIO)

- 25-30 6amnoB - 3aganus i npoBepku ypoBHst 00yuenHoctd YMETD u BJIAJIETD (B ciy4ae moHOTO BBITOJHEHUS
KOHTPOJILHOTO 3a[aHusl).

MMPABUJIA TIOATOTOBKU K UHTEPAKTUBHBIM 3AHATUAM

Merton " Mo3zroBo# mrypm "

MpeCTaBIsIeT CO00 OnepaTUBHBII METO PEeLIeHNUs TPOOJIEMBI HA OCHOBE CTUMYJIMPOBAHUS TBOPYECKOW aKTUBHOCTH, IIPU KOTOPOM
yJacTHHKaM OOCYKICHUSI NPeIaraloT BEICKA3bIBaTh KaKk MOXKHO OOJIbIIIee KOJTMIECTBO BAPUAHTOB PEILICHHUS, B TOM YHCIIe CAMBIX
(aHTaCTHYHBIX. 3aTeM U3 OOLIEro YKCIIa BHICKA3aHHBIX Ul OTOMpaloT Hauboliee yiauHble, KOTOPBbIE MOTYT OBITh UCIIOJIb30BAHbI HA
MIPaKTHUKE.

Ha nepBoM Tare npoBeaeHHs «MO3rOBOTO IITYpMay TPYIIIE 3aaeTcsl ONpeelieHHast IpodieMa Ui 00CyKICHUS, MaruCTPaHTBI
3HAKOMSATCS C TpeJiaraeMoii CuTyatue, ¢ mpodieMoii, HaJl peleHeM KOTOPOi UM NPEACTOUT paboTaTh, a TAKXKE C LENBI0, KOTOPYIO
UM HY)KHO JIOCTHYb. MarucTpaHThl 0 OYE€PEaN BHICKA3bIBAIOT MPEIOKEHUS.

Ha BTopom sTare o0cyx1atoT BrICKa3aHHbIC PEAJIOKEHHUS, BOBMOXKHA JHCKyccus. Ha TpeTbeM 3rtane rpymnmna npeacrasiseT
MPE3eHTALHIO PE3YJIBTATOB 10 3apaHee ONpeeICHHOMY ITPUHIIHIY.

JInst mpoBeieHNsT «MO3TOBOT'O IITYPMay BO3MOXKHO JIEJIEHHE MaruCTPaHTOB HA HECKOJIBLKO TPYIII:

reHepaTophbl HAeH, KOTOPBIE BBICKA3bIBAIOT Pa3IMUHbIC TIPEIIOKEHHS, HallpaBIICHHBIE HA pa3penieHue IpoOIeMbl;

KPUTUKHU, KOTOPBIC IIBITAXOTCS HaWTH OTPULIATCIIBHOC B MMPCUIOKCHHBIX HACAX;

AHAJHMTHUKH, KOTOPBIE TPUBS3BIBAIOT BEIPAOOTAHHEIE NIPENIOKEHHS K KOHKPETHBIM PEaTbHBIM YCIOBHSAM C YI€TOM KPUTHUECKUX
3aMevyaHuil.

[paBuia paboTsl B rpymie:

* OBITh aKTUBHBIM.

* yBa)KaTh MHEHHE YYaCTHUKOB.

* OBITH 10OPOXKETATESITHHBIM.

* OBITh MyHKTYaJIbHBIM, OTBETCTBEHHBIM.

* He epeOuBaTh.

* OBITh OTKPBITHIM JJIS1 B3aUMOJIEHCTBHSI.

* 6BITB 3aUHTCPECOBAHHBIM.

* IPUICP)KUBATHCS PEryIaMeHTa.

¢ Kp€aTUBHOCTb.

* yBa)KaTh [IPaBUiIa pabOTHI B IPyIIIe

Jlexuuns-guckyccus

OpraHu3anysi JaHHOH JIKIIMU OCYILIECTBIITIOTCS B CIIEAYIONIEH MOCIeI0BaTeIbHOCTH:

1. OGcyskeHne oIy4eHHOM BBOAHON HH(OPMaNNH, IPEeICTaBICHHON IIPEeToIaBaTeIeM.
2. BrljeneHre BapuaHTOB PEIICHHS IO OTHOIICHHUIO K JaHHOMY BOIIPOCY.

3. OOMEeH MHEHHUSIMH U COCTABJICHHUE TIJIaHa paOOTHI HaJ MPOOIEMOIA.

4. PaboTa Hax mpoOeMoi .

5. BeipaboTka perieHuid npoOIeMbl.

6. JTuckyccus st IPUHATHSL OKOHYATEIBHBIX PEIICHHUH.

PEKOMEHJIAIIMN 110 BBIIIOJIHEHHNIO TECTA.
K 3agannsaM garoTcst TOTOBBIE OTBETHI Ha BRIOOD, OJMH MPABHUIIBHBIN U OCTaTbHBIC HEMPABUIBHBIC.




O0yyaronieMycsi HEOOXOIUMO MOMHHTh: B KOXKIOM 3aJJaHUH C BEHIOOPOM OJTHOTO NPABHJIBHOTO OTBETA MPABUIIBHBIA OTBET JOKECH
OBITh. 32 Ka&XK/IbIH MpaBUIIbHBIN 0TBET — 1 Gayut. OO6Ias OleHKa ONpeeNseTcs Kak cyMMa HaOpaHHBIX 0alIoB.

PEKOMEHIALIMH ITO BBITIOJITHEHUIO ITPAKTUYECKUX 3AJAHUIA. ITpumep BBIMONHEHNS:

IMpakTuyeckas padora Ne2. Ynpasnenue puckamu B yesnopusx UC . Ananus u ycrpaHeHue puckos Ha 3aBoge JKbU-1 B r. bumikek -
HWHTEPAKTUBHOE 3aHATHE «MO3TrOBOW MITYpM.

Lenb: 3aKkpeIuieHue TEOPETUIECKUX 3HAaHUM, IOIyUEHHBIX TP U3y4eHHU TeMbl « TeopeTudeckuil 6a3uc u cucreMa odecnedeHus
0e3omacHOCTH B TexHOC(epe. PHCKH B yCIIOBHSAX Upe3BBIYaiiHON cuTyarumy». [IpoBeieHne B BUAE PEIICHNs] CUTYallMOHHBIX 33134 U
MO3rOBOrO ITypMa - OLEPATUBHBIN METO PelIeHUs IPOoOIeMBbl HA OCHOBE CTUMYJIHPOBAHUS TBOPUECKOI aKTUBHOCTH.
ObecrieunBaronye cpeacTBa: OMOIMOTEUHBIE U IONCKOBBIE HH(OPMAIMOHHbBIE CHCTEMBI, IEPCOHANBHBIN KOMITbIOTEp, IHTEpHET,
KOHCIICKT M yueOHOe mocooue.

AKTYaJIbHOCTb TE€MbI IPAKTUYECKOT0 3aHATUS: 00yCI0BIEHA HEOOXOAUMOCTBIO ChOPMUPOBATH cUCTEMY IPYEKTUBHOTO YIPABICHUS
PHCKaMH /IS TIOATOTOBKH CIIELHAINCTOB B 00JacTH ynpasieHus pruckamu B UC. Hanuune Takoro orpoMHOT0 KOJMYECTBA
Pa3sHOBUAHOCTEN PUCKOB, KOTOPBIE AJIS KAXKAOI0 OTAEIBHOIO MPEANPUSTUS U IPOU3BOIUTEIS — CBOU, 00YCIaBIMBACT HEOOXOJUMOCTD
UX aHaJIN3a, yyeTa 1 ylnpaBlIeHHs.

Teoperuueckas yacTh

1. Marepuaiisl - cbIpbe, HCXOJHbIC MAaTepHaJIbl, IPOMEKYTOYHBIE MaTepHalIbl, MPOAYKLUS (POIYKTHI PEaKIUH1 ), HCXOAAIINE TOTOKU
rasa WM >KUJAKOCTH.

2. [Ipon3BoICTBEHHBIE ONIEpanH (TEXHOIOTHUECKHAN TPOIIece).

3. MecTomnosoxeHue IpoeKTUPYEMOH CUCTEMBI - pa3MelleHHe MeX/y IPOU3BOACTBEHHBIMU OIEPALMAMH, IPOCTPAHCTBEHHBIE
COOTHOILEHHS C IPYTUMH CUCTEMaMH.

D11 001IMe NapaMeTphl J0/DKHBI 3aTEM PacCMaTPUBATLCS IOOUYEPETHO B IIPOLIECCE UCIIOIb30BAHUS KOHTPOJIBHBIX epeyHeit
MOTEHIIHANBHBIX onacHocTell. Hampumep, KOHTpOIbHBIE IEPEYHH, pa3padoTaHHbIe AL 00CIeI0BaHUs OOJIBIIMHCTBA
TEXHOJIOTHYECKUX YCTaHOBOK, BKJIIOUAIOT CJIEYIOIUE ONIACHOCTH: I0XKap, B3PBIB, JETOHALNIO, TOKCHYHOCTh, KOPPO3HUIO, PAIHUALILIO,
LIyM, BUOpALUIO, STOBUTHIH (BpEIHBIIH) MaTeprall, OpakKeHHE 3JIEKTPOTOKOM, MEXaHHYECKOE TIOBPEKICHHE.

JIIs OTJeTIbHBIX IIPOLIECCOB MOXKHO JONOJIHUTENBHO paccMaTpUBaTh U Apyrue onacHocTy. Koraa noreHuuanbHble OMacHOCTH
paccMaTpUBalOTCS TOOYEPEIHO NPUMEHHTENBHO K OOIIMM IapamMeTpam, JIro0as 3HaunMasi KOMOMHAIHS MOXKET CITY)KHUTb PU3HAKOM
GoJIbIIIel OITACHOCTH, KOTOpast 3aTeM JIOJDKHA pacCMaTPUBATLCS B COOTBETCTBUM C NIEPEUHEM NIPUHIUIHNANBHBIX PEIICHUI.

3amaya 1.

BcenencTsure psiia DpUUUH U3 KOJIOHHBI CUHTE3a aMMHaKa IIPOHM301IUIA yTeuKa a30T0-BOIOPOAHOM CMECH, KOTOpask BOCIUIAMEHUIIAch Ha
Bo31yxe. BHauase miams ObU10 HEOOIBIINM, H 00CTYKUBAIOIINH MIEPCOHANT PEIIMII COMTH TO IUIaMs CKaThIM a3oToM. Kornma
TIOAKIIIOYUIIN IIJIAHT K KpaHy a30TOTYHICHUS, IJIaMs 3HAYUTCIIBHO YBCININUIIOCH U HO,I[Of/’ITI/I K KOJIOHHE OBIII0O HEBO3MOKHO.
OTKITIOUUTH aBapUHHBIH arperaT CHHTE3a OT JeHCTBYIOMINX CUCTEM C OONBITMMHI 00beMaMH TOPIOYHX Ta30B TaKKe OBUIO HEBO3MOXKHO,
TaK KaK BEHTWIHU Ha JIMHUAX NOAa4YX U OTBOJA LIMPKYJISILIMOHHOIO I'a3a 3TOr0 arperara OKa3aluch B 30HE OTHS, a JUCTaHI[MOHHOE
yrpaBiieHHe UMH He ObL10 mperycMoTpeHo. [loaTomy nmoxxap muimTenbHoe BpeMs (10 oJHoro cOpoca AaBjIeHus U CTOpaHus ra3a u3
BCEH CUCTEMBI CUHTE3a aMMHUaKa) He ObLI JINKBUIUPOBAH.

3amaya 2

Ha cpennem yuactke (oxosio 400 M) MarucTpajibHOTO KOJLIEKTOpa (hakenbHOW YCTaHOBKH (0OIIEH MPOTSHKEHHOCTBIO 2,5 KM)
o0pa3oBanach B3pbIBOOIIACHAS CMECh ATUIICHA C BO3IYXOM. [IpH IOTYIIEHHO# e ypHO# ropelike 9Ty cMeCh MOKHO OBLIO COPOCHTH
Oe3aBapuitHO B aTMocdepy uepe3 (akenbHbli cTBOJ. OJJHAKO MPH MAKCUMAaJIbHOM KOHIIGHTPAIIMK KUCIIOPoa B cTBOJIE (pakerna
cpaboTaa cucTeMa IoJa4uy 3al[UTHOTO a30Ta B HauaJle KOJUIEKTOPA, YTO IPHUBENO K OBICTPOMY HMEPEMEICHUIO B3PBIBOONIACHON cMecH
K IJIAaMEHH JISKYPHOH TOPETKH U JETOHAIIMOHHOMY B3pBIBY B (DaKeIbHOM KOJUIEKTOPE Ha BCEM ITYTH MPOXOKICHUS
STUJIEHOBO3YLIIHOH CMECH.

Bamaya 3

Ha onHoMm u3 mpennpusiTuii mpou301e B3phIB alleTUIICHOBO3IYIITHOW CMECH B MOMEIIEHUH JIEKTPOIOICTAHIINH, 3aH1e KOTOPOM
IIPUMBIKAJIO K KOMIIPECCOPHOMY OTIEJIEHHIO ITPOU3BOJICTBAa BUHIJIALIETHIICHA. ABapHsl pa3BUBaJIach CIEAYIOIINM 00pa3oM.
BcenencTBre Hemonaiok Ha IMHUM OTKIIIOUMIIH [IOJa4y JIEKTPOIHEPIHH, YTO HPUBETIO K MPEKPAIECHUIO pabOTHI Ta30BBIX
BOJIOKOJIBLIEBBIX KOMIIPECCOPOB, U AllETHJICH U3 CHCTEMbI BBICOKOTO JaBJICHHUS HAIPAaBHJICS B IPUEMHBIH KOJUIEKTOP, TaK KakK
OTCYTCTBOBAJIN O6paTHbIe KJIalTlaHBbI HA JIMHHUW HAaTrHCTAaHH.

AneTuseH yepes ruIpo3aTBOp, yCTAHOBJICHHBII Ha BCAChIBAIOLIEH CTOPOHE KOMIIPECCOpa U HE PACCUMTAHHBIN Ha BO3MOXKHOE
TIOBBILICHUE OABJICHUSA B CUCTEME, IIPOHUK HAPYKY, UTO IIPUBCJIO K 3ara30BaHHOCTH TEPPUTOPHUHA B paﬁOHe OJICKTPOTIOACTAHIIUHN.
ITockoabKy BEHTHIIATOPBI, 00ECIIEUUBAOIINE U30BITOUHOE JaBIEHUE BO3AyXa B JJICKTPONOACTAHIMY, OCTAHOBUIIUCH, [IOMEILECHHE
3aMOJIHIIIOCH AIleTHIICHOM.

KoHTposbHBIE BOIPOCHL.

. KakoBbI TeHeHIINN aBapUIHOCTH Ha IIPOM3BOJICTBE 3a IOCIEIHNE JECATHICTHS?

. O6wsacHuTE cyTh NOHATHH " ONIaCHOCTH TeXHOTeHHas "

. O6bsacuuTe cyTh NOHATHH " TexHnuecKkuit puck ".

. O6wsacauTe cyTh noHsTHH " IloTeHIMANBHBIH pHCcK ".

. O6bacHuTe CyTh NOHATHH " NHAMBUAYATBHBIN PUCKY.

. O6bacHuTe cyTh NOHATUH " KOMIEeKTUBHBIN pUck ".

. HazoBute ocHOBHBIE (haKTOPHI PUCKA B IPOMBIIIIEHHOCTH.

. Ha3oBuTE OCHOBHBIE IPUUUHBI aBapHil HA IPOU3BOACTBE.

9. o KaKuM MPU3HAKAM MPHHATO KIACCUPHUIIMPOBATH PUCKU?

10. Ha3zoBure knaccu(UKaLU0 PUCKOB.

11. Kakast nenb uaeHTU(GHUKAIIMKA OTTACHOCTH M PUCKA M KAKHE 3Talbl IPOLecca UX HICHTUDUKAIN?

12. B ueM 3aK/I04aeTcs IOHATUE U CYTh OLEHKU pUCKa?

13. Ha kakux ypOBHSX U C KaKOH LIEJbIO TPOU3BOUTCS OL[CHKA PHCKa?
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PEKOMEHIAILIMU 1O HAITMCAHUWIO 9CCE. Dcce numercs MarucTpaHTaMu B ayAHT. U MPEATIONAraeT CaMOCTOSTEIbHBIH
TBOPUYECKUI OTBET Ha OJIUH U3 IPEI0KEHHBIXBONIPOCOB. TeMa J0oJbKHA coJepkaTh B cebe mpolieMy U 0XBaThbIBaTh HEOOIBLION
BpEeMEHHOM 0Tpe30oK. OTBET JODKEH MPEACTaBIATHLCO00# aHamu3 npobiiemMbl. PaboTa He ToybkHA OBITH ped)epaTHBHOTO,
onucaTeIbHOro Xapakrepa. bobioe MecTo B Hell JOIKHO ObIThbYAEIEHO apryMEHTUPOBAaHHOMY IIPEJICTABICHUIO CBOEH TOUKHU
3pEeHUsI, KPUTHIECKOH OIIEHKE PacCMaTPHBAEMOro MaTepHaia HIIpoOIeMaTHKH, YTO JOJDKHO BBIIBUThH X TBOPYECKHE CIIOCOOHOCTH.
TpeboBaHus, IPEABIBISIEMBIE K 3CCE

1. O0BeM 3cce He JOIDKEeH MPEBhIIIaTh 1—2 CTpaHHMIL

2. Dcce JOMKHO BOCIPUHUMATBLCS KaK €JJMHOE LIeN0e, Uies NOJDKHA ObITh SICHOHM U MOHATHOM.

3. Heo6xoaumo nucath KOPOTKO U ICHO. Dcce He JOIDKHO COAEPKAaTh HUUETO JIUIIHETO,

JIOJDKHO BKJIIOYATh TOJBKO Ty HH(OPMAIHIO, KOTOPasi HE0OX0AuMa TS PACKPBITHS Ballel MO3ULNH, HACH.

4. Dcce JOMKHO UMETh IPAaMOTHOE KOMIIO3UIIMOHHOE IIOCTPOEHHE, OBITh JIOTHYHBIM, YETKUM IO CTPYKTYpE.

5. Kaxkaplit ab3a11 3cce T0JIKEH COJIepiKaTh TOJIBKO OJIHY OCHOBHYHO MBICIb.

6. Dcce JOIDKHO I0Ka3bIBaTh, UYTO €10 aBTOP 3HAET U OCMBICIEHHO UCIIOJIb3YeT TEOPETHIECKHE IIOHATHS, TEPMHUHBI, 0000IEHUS,
MHPOBO33PEHUYECKHUE UJICH.

7. Dcce JOIKHO COAepkKaTh yOeIUTeIbHYIO apIyMEHTAIMIO 3asIBIICHHOH 110 Ipo0IeMe MO3ULHH .

Crpykrypa scce

CTpyKTypa 3cce ONpeaeseTcs NpeabsiBIieMbIMU K HEMY TPeOOBaHUAMMU:

* MBICJIH aBTOPA 3cce 10 npobdiieMe uznararrcs B popme kpatkux tesucos (T);

* MBICJIb JOJDKHA OBITh OAKPEINJIeHa J0Ka3aTeIbCTBAMHU - IIO3TOMY 3a TE3UCOM CIEAYIOT apI'yMEeHTHI (A).

Te3uc — 3T0 Cy)KeHne, KOTOpoe HaJlo T0Ka3aTh.

ApryMeHTSI - 3T0 (DaKThl, IBJIICHUS OOIIECTBEHHON JKU3HU, COOBITHS, AKU3HEHHBIC CUTYAIH U XKU3HEHHBII OIBIT, HAyYHbIE
JIOKa3aTeNbCTBa, CCHUIKM HAa MHEHUE YYESHBIX U 1p. JIydile MpuBOIHUTH JIBa apryMEHTa B TOJIB3Y Ka)KIOTO TE3HCa: OJMH apryMeHT
Ka)keTcs HeyOeJUTEeNIbHBIM, TPU apryMEeHTa MOT'YT "eperpy3uTh" U3I0KEHHE, BBIIOJIHEHHOE B )KaHpPE, OPUEHTUPOBAHHOM Ha
KpaTKOCTh U 00pa3HOCTh. TakuM 00pa3oM, 3cce MPHOOpeTaeT KOIBLEBYIO CTPYKTYPY (KOJIMYECTBO TE3UCOB M apI'yMEHTOB 3aBHCHUT OT
TeMbl, U30PaHHOTO IIJIaHa, JIOTUKH Pa3BUTUS MBICIIH):

* BCTYIUICHUE

* TE3UC, APIyMEHTHI

* TE3HC, aPTYMEHTEI

* TE3UC, aPTYMEHTHI

* 3aKJIIOYCHHUE.

PaccmoTpuMm Kax bl 13 KOMIIOHEHTOB JCCE.

Berymnenue — cyte n 000CHOBaHUE BEIOOpa TeMBL. Ha 3TOM 3Tare 04eHb BayKHO NPaBHIBHO cHOPMYIHPOBATH BOIPOC, Ha KOTOPBIH BBI
cobupaeTech HAWTH OTBET. Bo BCTYMIEHNH MOXKHO HamucaTh o01yio ¢pa3y K pacCy>KICHUIO WIN TPAKTOBKY IJIABHOTO TEPMUHA TEMBI
WU UCTIONb30BaTh Nepudpasy (TIaBHYO MBICIh BHICKa3bIBAaHHS ), HATPUMED: « AJISI MeHs 3Ta (h)pasa sBIIETCS KITI0UOM K
MIOHMMAHHIO. ..», «IIOPA3UTEIBbHBIN MPOCTOP ISl MBICIH OTKPBIBAET 3TO KOPOTKOE BBHICKA3hIBAHHE. . ...

OcHOBHasl 4acTb - OTBET Ha IIOCTaBJICHHBIH Bonpoc. OauH naparpad conepKuT: TE3UC, J0Ka3aTeNbCTBO, UILIIOCTPALUY, IIOABLIBOL,
SIBJSTIOLIMICS YaCTHYHO OTBETOM Ha ITOCTABJIEHHBII BOIPOC. B 0CHOBHOI YacTH HEOOXOIMMO H3JIOKHUTH COOCTBEHHYIO TOUKY 3pEHHS H
€e apryMeHTHpOBaTh. [y BEIABI)KEHUS] apI'yMEHTOB B OCHOBHOM YacTH 3CCe MOKHO BOCIIOJIb30BATHCS TaK Ha3bIBAEMOI

TTOTIC — popmyioii:

IT — nonoxenue (yrBep>xaeHue) — S cuuTtato, 4ro ...

O — o0bsacuenne — [loromy 4to ...

IT — npumep, nnmoctpauus — Hanpumep, ...

C — cyxnaenue (urorosoe) — Takum oOpazom, ...

BeickasbiBaiiTe cBOE MHEHHE, pacCcyKaiTe, aHATU3UPYHTE, HE TOJAMEHANTE

OLICHKY IEPECKa30M TEOPETUIECKHX UCTOYHUKOB.

3aKH}0quHC, B KOTOPOM PE3IOMHUPYIOTCA I'NTaBHBIC UJCHU OCHOBHOM YaCTH, NOABOAAIINE K MPEATIOIaracMoMy OTBETY Ha BOIIPOC HUIIN
3asBJICHHOW TOYKE 3PEHHUS, JIENIAl0TCSI BEIBOBI.

PEKOMEHALIH ITO HATTMCAHUIO JIOKJIAIA C ITPE3EHTAIIMEN.

MynbTUMeIUIHBIE IPE3EHTALUY - 3TO BUJ] CAMOCTOSATENBHON pabOThL CTYAEHTOB [0 CO3AaHUIO HATTISIHBIX HH(POPMALMOHHBIX
MOCOOHH, BBITTOJHEHHBIX C MOMOIIBIO MyJIbTHMEIHHHON KOMITBIOTEpHOH mporpammel PowerPoint. Otot Bug paboTsl Tpebdyer
KOOPJHMHALUK HABBIKOB CTYAEHTA 110 cOOpy, CUCTEMaTU3alH, nepepaboTke nHGopManuy, opopmieHus e€ B BUJe NOA00PKU
MaTepuaoB, KPaTKO OTPAKAIOIIMX OCHOBHBIE BOIIPOCH! H3y4aeMOM TEMBI, B SJIEKTPOHHOM BHJE. TO eCTh CO3JaHHe MaTepHAIOB-
Ipe3eHTalui pacupsieT METONBI B CPEICTBa 0OPAOOTKH U IPEACTABICHUS YIeOHOH HH(POpMAIHH, (OPMUPYET Y CTYICHTOB HABBIKU
paboTHI HAa KOMIIBIOTEPE.

Marepuaiibl-ipe3eHTali TOTOBSTCS CTYACHTOM B BHJIE CIIAi/I0B C HCIOb30BaHueM nporpammbsl Microsoft PowerPoint.
TpeboBaHne K CTyA€HTaM IT0 TTOATOTOBKE IMPE3EHTAILINH 1 €€ 3aIlUTe Ha 3aHATUIX B BHAE JOKIAA.

1. Tema npe3eHTanuu BEIOUpPAETCs CTYIEHTOM U3 IpeutoxkeHHoro cinucka ®OC u  goimkHa OBITh COITIACOBaHHA C NIPENOAaBaTEIEM U
COOTBETCTBOBATH TEME 3aHSITHA.

2. DTanbl IOATOTOBKYU MIPE3eHTalluU

CocrapneHue I1aHa NIpe3eHTaluy (I0CTaHOBKA 331a4H; LIeJIU JaHHO! paboThl)

IMpoxymbIBaHHE KajkAO0TO Claiiia (Ha ePBBIX MOPaX 3TO MOYKHO JeJIaTh BPYIHYIO Ha Oymare), IpH 3TOM Ba)KHO OTBETHTH Ha BOIIPOCHI:
- KaK MJies 3TOro ciaiiia pacKpbIBaeT OCHOBHYIO UAEI0 Beeill mpeszeHTanuu?




- yto Oyzer Ha cnaiine?

- 4yTO OyJeT TOBOPUTHCS?

- KaK OyJIeT ceNlaH Mepexo/ K CIeIyIoneMy ciaiay?

3. WzroToBienune mpe3eHTanyu ¢ momomnisio MS PowerPoint:

- ImeeT cMbIC OBITh aKKypaTHBIM. HepsIunBo cenanHbie claip (pa3Ho0oi B mpu(Tax U OTCTYMAaX, ONEYaTKH, TUIIOrpaduuecKkre
omuOKH B popMyIiax) BEI3BIBAIOT MOJO3PEHHE, YTO U K COJEPKATEIbHBIM BOIPOCaM CTYIEHT - JOKJIQTYHK ITOJOMIEN CIYCTS pyKaBa.
- TuTynbHas CTpaHHIla HEOOX0AUMa, YTOOBI IPEICTABUTh ayauTopuu Bac u Temy Barero nokiana.

- KonmyecTBo cnaiinos He Gonee 30.

- OnTHMAaneHOE YHCIIO CTPOK Ha ciaiine — ot 6 mo 11.

- PacnipoctpanénHas ommbka — 4uTaTh Caia J0CIoBHO. Jlydlle Bcero, €Cli Ha cliaiiie OyaeT HanucaHa noapoOHast HHPOpMAIUs
(ompenenenus, GopMyIbl), a CITOBAMHU OYIET PACCKa3bIBATHCS MX COJCPIKATENbHbIH cMbICI. MHpOpManus Ha ciaiine MoXeT OBbITh
6oJ1ee GOpMaBHOM U CTPOTO U3JIOKECHHOMU, YEM B PEUH.

- OnTuManpHas CKOPOCTh MEPEKITIOUSHUS — OJIMH Claiin 3a 1—2 MUHYTEI.

- [IpuBeTcTBYETCS B IPE3EHTAIMU HCIIOJIB30BATh OOJIBIIE PUCYHKOB, KAPTUHOK, (OpMYI, TpadUKOB, Tabnui. MOXKHO HCTIOIb30BaTh
3¢ GeKTh aHUMaINH.

- [Ipu 00BsicCHEHHN TAOIUI] HEOOXOIUMO TOBOPUTH, YEMY COOTBETCTBYIOT CTPOKH, & Y€MY — CTOJIOIIBI.

- BBoguTe TONBKO T 0003HAYEHHMS U MOHATHS, 03 KOTOPBIX MOHUMaHHE OCHOBHBIX HJIEH OKIIaa HEBO3MOXKHO.

- B KOPOTKOM BBICTYIIEHHH HEJb3S TIOBTOPSTH OJHY U TY JK€ MBICIIb, TYCTh ake IPYTHMH CIIOBaAMH — BpPEeMs I0POTO.

- JIroGast ppasa momKHa TOBOPUTHCS 3a4eM-To. Torna BEICTYIUIEHHE OYAeT LEeNBbHBIM H OCTaBUT XOpOIllee BIICUaTICHHE.

- IToceHuit cnaiia ¢ BEIBOZAMHU B KOPOTKHUX MPE3EHTAMAX IPOrOBapHBaTh HE HAJIO.

- Ecmt Ha craiine MHOTO QOpMYII, pEKOMEHIyeTC sl HabupaTh ero monHocThio B MS Word (nHade (hopMystbl IPHXOIUTCS pa3MeNiaTh 0
BBIPABHUBATH Ha ciaiife Bpy4Hyto). [l 3Toro ynoOHO clieiaTh 3aroTOBKY — ITyCTOH cnaiiy ¢ oquumM 0omibmuM Word-o0bsexkTom
«BcraBka / O6wext / Jlokyment Microsoft Word», momgo6pars onuH pa3 ero pa3mepsl i pa3MHOKHTE Ha HY)KHO€E YHCIIO0 CTaiIoB.
OcHOBHOH HIpUQT B TeKCTe U POpMyIax peKOMeHIyeTcst n3MeHHTh Ha Arial mu emy nono6HsIit; mpudT Times mioxo cMOTpUTCs
n3naneka. O6s3arensHo yeranosute B MathType ocHoBHO# pasmep mpr¢Ta paBHBIM OCHOBHOMY pasMmepy mpudTa B Tekcte. Hukorma
HE BBIpaBHHBAHTE pa3Mep GopMyIIbl BpYYHYIO, BRITATHBAS €€ 32 YTOJIOK.

4. CtyneHT 00s13aH TOATOTOBUTH M BBICTYIIUTE C  JOKJIAJIOM B CTPOTO OTBEACHHOE BpeMs IIPEroaBaTelieM, U B CPOK.

5. MHCTpyKIus TOKIa{dMKaM.

- co00MIaTh HOBYIO HH(POPMAIIHIO;

- YICIIOJIb30BATh TEXHHYECKHE CPE/ICTBA;

- 3HaTh M XOPOIIIO OPHEHTUPOBATHCS B TEME BCEH NPE3eHTALIUH;

- YMETb IUCKYTHPOBATh U OBICTPO OTBEYATH HA BOIIPOCHI;

- YEeTKO BBITIOJIHATH YCTAHOBJICHHBIN PErfIaMeHT: TOKIAaIuuK - 10 MUH.; JHCKYCCHS - 5 MHH.;

HCOGXO}II/IMO INOMHUTDB, YTO BBICTYIJICHUE COCTOUT U3 TPEX YyacTeu: BCTYIUICHHUC, OCHOBHAA YaCTbh U 3aKJIFOUCHUEC.

Berymnerne  momoraeT 00ecHedYnTh yeIeX BBICTYIUICHHMS 110 JTF000H TeMaTHKe. BCTyIeHne JoJKHO COAepKaTh:

- Ha3BaHUC MPE3CHTALIUU;

- coo0IIeHne OCHOBHOM Hjie;

- COBPEMCHHYIO OLICHKY MPEIMEeTa H3JI0KCHHS;

- KpaTKoe MepeuncIIeHue PaCCMaTPUBAEMbIX BOIIPOCOB;

- )KUBYIO HHTEPECHYIO (DOPMY H3JI0KCHUS;

OCHOBHas 4acTh, B KOTOPOH BBICTYMAIOIINI JOJDKEH TIYOOKO PACKPBITH CYTh 3aTPOHYTOH TeMBI, OOBIYHO CTPOHUTCS MO MPHHIIUITY
oTyeTa. 3a/1a4a OCHOBHOM YaCTH - MPEJCTABUTH JOCTATOYHO JaHHBIX JUISl TOTO, YTOOBI CIIYIIATEIN ¥ 3aMHTEPECOBAIUCH TEMOH U
3aXO0TeNN 03HAKOMHUTHCS ¢ MaTepuaiaMi. [Ipu 3TOM JIorHdecKasi CTPYKTypa TeOpeTHYECKOro OJI0Ka He JOJDKHBI TaBaThes 0e3
HarjsiAHbIX HOCO6Mﬁ, ayAuo - BU3YaJIbHBIX U BU3YAJIbHBIX MaTCPUAJIOB.

3aKIII0OYEHHE - 3TO ICHOE YeTKOe 0000IIeHNE U KpaTKUe BBIBOIBI, KOTOPBIX BCEra KIYT CITYLIaTEIH.




IIpuiaoxenne 1

IIpakTnyeckas padora Nel
OnpenesieHne 0CHOBHBIX TepMuHOB. U cciieoBanne puckoB
3aganue: MaructpantaMm HEOOXOJUMO BBITIOJHUTH TECT MO MOJYYEHHOMY MaTepuaity ¢
YKa3aHHUEM CCBIJIOK Ha UCTOUYHUKH.

Y4eOHoe 00Opy10BaHuUeE:
AyauTopusi, KOMIJIEKTOBaHHAsI YI4eOHOM MeOebI0, JOCKOM.
Teopernyeckue NOJI0KEHUS

Buabl puckos.

CymecTByeT psll KJIACCH(PHKAIMOHHBIX MPU3HAKOB PHUCKOB TMPHPOJIHBIX, COLUAIBHBIX,
(UHAHCOBBIX, MPEIIPUHUMATENBCKMX M IPOYUX, MO3BOJSIONIMX CBECTH UX B OIpEJe/ICHHbIE
rpynnsl. Huke mnpuBonarcs BHIbl PHCKOB, OTHOCAIIMXCS K BoIpocaM 0€30IacHOCTH
KU3HEJCATECIIBHOCTH.

Ilo macwumabdam pacnpocmpanenus pa3IAyvalOT PUCKU, NPUXOIAIIMECS HA OTAEIBHOTO
YeJI0BEKa, IPYIILY JIFOJIEH, HACEIEHNE PETHOHA, HALIHIO, BCE YEJIOBEYECTBO.

C no3uyuii yenecoobpaznocmu pucKk ObIBaeT OOOCHOBAHHBIM U HEOOOCHOBAHHBIM
(6e3paccyaHbIM).

Ilo 6oneusvsagnenuro TNONPAICIAIOT BBIHYXKICHHBIH W J00poBONBHBIN puckullo
OMHOWEHUI0 K chepam Uuenoeeueckoil 0eamenbHOCmu BbIIEISIIOTIKOHOMUYECKUH, COLUAIIbHO-
OBITOBOM, MOJUTUYECKHUH, TEXHOJIOTMUYECKUHM PUCKU UPUCK B IPUPOAOIOIb30BAHUY.

Ilo cmenenu oonycmumocmu puck ObIBaeT MPEHEOPEKHMBIN, TPUEMIIEMBIH, TIPEICTHHO
JIOMYCTUMBIH, upe3MepHbIid. [IpeHeOpexuMblii pUCK MMEET HACTOJIbKO Majblil YpOBEHb, YTO OH
HaXOJUTCS B TMpefenax JOMYCTHUMBIX OTKJIOHEHUH eCcTEeCTBEHHOro (()OHOBOT0) ypOBHS.
[TpriemnemMblii pUCK JOIYCKAaeT TAKOW ypOBEHb PUCKA, C KOTOPBIM MUPATCS, YUUTHIBAas TEXHUKO-
HSKOHOMUYECKHE U COLMaIbHbIE BO3MOXKHOCTH OOIIeCTBAa Ha JaHHOM 3Tare pa3Butus. [IpenensHo
JIOMTYCTUMBIN PUCK MPEJCTaBIsET COO0ONH MaKCUMAJIbHBIN PUCK, KOTOPBINA HE JOJDKEH MPEBBIIIATHCS
HE3aBUCUMO OT OXHUAAEMOW BBITOAbL. Upe3MEpHBIM PHUCK XapaKTEPHU3YETCs HCKIFOYHUTEIBHO
BBICOKHM €T0 YPOBHEM, KOTOPBIH B [10/IaBJISIOIIEM OOIBIIMHCTBE CIY4aeB IPUBOIUT K HETraTUBHBIM
ITOCJIE/ICTBHSIM.

Jlro0asi  /1esiTeJbHOCTL _TOTEHIMAJLHO ONACHA. OTO MPEANOJIOKEHUE SIBISETCS
NPEINOCHUIKON Pa3BUTHS TEOPUU OE30ITACHOCTH. Y POBHEM OINACHOCTH (PUCKA) MOYKHO YIIPABIIATh.
Ho alcomtoTHyio 06€30macHOCTh JOCTHYb HEBO3MOXHO. be3omacHocTb - 3TO COCTOSHUE
JEATEIBbHOCTH, IIPU KOTOPOM C OIPEIEICHHON BEPOATHOCTHIO UCKIOYEHO IIPOSBIICHUE ONIACHOCTH
U IpUYUHEHHE yIIepOa310pOBbIO YeIOBeKa.

Be3onacHocTh TPyaa - COCTOSHME YCIOBUN TPYAQ, IPU KOTOPOM HCKIIFOUEHOBO3/IEHCTBUE
Ha paboTaroNIMX OMAcCHBIX U BPEIHBIX MPOU3BOJCTBEHHBIX (pakTopoB.Ha Bcex 0e3 MCKIIOUEHHS
IIPOU3BOJICTBAX, B TOM YHCJIE U Ha MOPCKOMTpPAHCIOPTE, €CTh BEPOSTHOCTH BO3HUKHOBEHUS
IIPOU3BOJICTBEHHBIX ONTACHOCTEN UBPEAHOCTEN.

OnacHOCTH TPOSBIAIOTCA B OMNPEAETICHHBIX MPOCTPAHCTBEHHBIX O0JIACTSIX, KOTOpbIE
Ha3bIBAOTCS ONACHbIMU 30HAMU.

OnacHast 30Ha - 3TO MPOCTPAHCTBO, B KOTOPOM BO3MOKHO BO3/IEHCTBHE Ha pabOTarOIIEero
OIAacHOTO U (WJIM) BPEAHOTO MPOU3BOACTBEHHBIX (DAKTOPOB.

K npuuunam 6o3nuknosenus onacnocmu OTHOCATCS: MONIAJAHUE YEJIOBEKA B OMIACHYIO 30HY,
€ro HeNMpOAYMAaHHBIE U HEOCTOPOXKHBIE NeUCTBUSA, HeooeHKa onacHOCTH, HENPEICKa3yeMOCThb 1
CKPBITBI XapaKTep ONACHOCTHU. OPTraHU3aAIlMOHHBIE M TEXHOJIOTWYECKHE HEeIOpaboOTKu B
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MIPOM3BOJICTBEHHBIX MPOIIECCaX U JIp.

Takum o6pa3om, Ge3omacHOCTb Tpyda - 3TO Lenb. [ ee AOCTHXKEeHHS HeoOxoauma
OTJIQ)KCHHASI CUCTEMA YIIPABJICHUS U KOHTPOJIS YPOBHS OMACHOCTH M PUCKA, KOTOPBIE UMEIOT MECTO
IIPU BBITIOJIHEHUH OMACHBIX BUI0B PadoT.

Ynpaenenue puckom - >TO mpouecc NPUHATUS PEIICHUA U OCYIICCTBICHUE MEp,
HaIpPaBJIEHHBIX Ha 0OecredyeHre MUHUMAaIbHO BO3MOKHOTO PUCKA.

Ilenv ynpaenenus puckom - CBOEBPEMEHHOE Mpe/BHUJICHHE (TPOTrHO3UPOBAHHUE) PHUCKA,
BbISIBJICHHE (DAaKTOPOB, YTO BIMSIOT Ha CHUTYallMi0, MPUMEHEHHE COOTBETCTBYIOIIUX MeEp I10
MUHUMU3AIUN UX BIUSHUS.

OpnuM u3 6a30BBIX TpeOOBaHUN MpU pa3padOTKEe U BHEAPEHUH CHUCTEMbl MEHEIKMEHTA
npodeccuonansHoi Oe3omacHocTr U oxpanbl Tpyaa (CMIIBOT) sBnsercs uneHTUUKANUS U
OIICHKA 3HAYMMOCTHU PUCKOB, COJIEPKaIIHNX B ce0e HETaTUBHBIE MOCIEICTBUS IS 3J0POBBS U KU3HU
COTPYIHUKOB TIPS IITPHSITHS.

TpeboBanus k CMIIBOT wuznoxens B ctangapre OHSAS 18001:2007, moaroToBiaeHHBIM
bputanckum uHctutyrom crasgaproB (BS1). B pamkxax naHHON cnenu@ukanuu 1moj pucKoM
MOHUMAETCS COOTHOILIEHUE BEPOSATHOCTH UITOCIIEICTBUI OMACHBIX CIy4aeB, KOTOPbIE HECYT B cebe
yrpo3y 0e30MacHOCTUCOTPYIHUKOB TPEIIPUSTHS.

KoHTponbHbIe BOIPOCHI.
OnacHOCTb.
AKCHOMBI O IOTEHIIMAJIbHOW OMTAaCHOCTH.
[TonsaTue pucka.
Konnenmuu pucka.
Knaccudukanus pucka.
[Ipuemnemslii pUCK.
CpaBHEHUE PUCKOB.

PazButue pHUCKa Ha ITPOMBIINIJICHHBIX 00BEKTaX.

©CoNoORWNE

AHanu3 pucka.
OO0m1ue moI0KEeHHS TI0 TIPOIIeIyPEe aHaIi3a PUCKa.

I
= o

Konnenunu ananuza pucka.

[HEN
N

Mertoibl aHanM3a pUCKa.

[HEN
w

ITopsinok mpoBeneHUs aHAIU3 PUCKA.

[HEN
P

Yto Takoe OITaCHOCTh M HHTEHCUBHOCTH OIIACHOCTH?

[EEY
o1

Yto Takoe PHUCK U €TO KJ'IaCCI/I(bI/IKaI_[I/Iﬂ?

[EEY
©

B yem 3akmtouaeTcs nonsTue 6e3onacHoOCTU Tpyaa?
KakoBa 1ienp ynpasieHUs: pUcKom?

[EEY
~



IIpakTnyeckas padora Ne2
Yupasienue puckamu B ycaoBusax UC . AHam3 u ycTpaHenue puckoB Ha 3aBoge 7KbU-1 B
r. bunikek - UHTepakTUBHOE 3aHsITHE «MO03roBOM ITYPM»

Ilenb: 3akpemieHHMEe TEOPETUYECKUX 3HAHUM, IIOJYYEHHBIX HPU HM3YYCHUH TEMbI
«Teopernyeckuit 6azuc u cucrema obecrieueHus 6e30macHoCcTH B TexHochepe. Pucku B ycinoBusx
ype3BblUaliHON cuTyauuu». IIpoBeneHre B BHJE pEIIEHUS CUTYAL[MOHHBIX 3aJad M MO3TOBOTO
HITypMa - ONEPAaTUBHBIM METOJ pEIIeHUs MPOoOJeMbl HA OCHOBE CTHMYJIMPOBAHUS TBOPYECKOMH
AKTUBHOCTH.

ObecneunBaromye cpeacTa: OMOIMOTEYHbIE U TOUCKOBBIE HH(POPMAITMOHHBIE CHCTEMBI,
HepCOHANbHBIN KOoMIbIOTEP, VIHTEpHET, KOHCIIEKT U yueOHOe 1ocodue.

AKTYaJIbHOCTH TEMbI IPAKTHYECKOIr0 3aHATHSA: 00yCIIOBIIEHa HEOOXOAUMOCTHIO CHOPMHUPOBATH
cucreMy 3¢ (GEeKTUBHOIO YIPABICHUS PUCKAMU JJIsl HIOATOTOBKHU CIIELUAIHUCTOB B 00JIACTH
ynpasieHus puckamu B YC. Hanuune Takoro orpoMHOro KOJM4ecTBa pa3HOBUIHOCTEN PUCKOB,
KOTOPBIE [T KaX/10T0 OTAEIBHOTO NMPEANPUATUS U IPOU3BOIUTENS — CBOU, 00YCIIaBIUBAET
HEOOXOIMMOCTh MX aHAJIM3a, y4eTa U YIPaBJICHHUS.

Teoperuueckas 4acTb

JKenatenpHO BBIABIATH ONMACHOCTH KPYMHBIX aBapuid, BKJIKOYas BO3MOXKHOCTH B3aUMOICHCTBUS
MEXy YCTaHOBKaMH, KOTOPBIE MOTYT UMETh KaTacTpOQHUECKUE MOCIECICTBH, Ha CaMOil paHHEeH
CTaJ Uy pa3pabOTKU MIPOEKTA, YTO MO3BOJISET 3HAUUTEIIBHO 00JIETYUTh AaJbHEHUIINE NCCIIEA0BAHMS
OMACHOCTH U IKCILTyaTallMOHHOMN MPUTOJHOCTU Ha MOCIEAYIOIUX CTausAX IPOEKTA.
I'maBHBIM TpeOOBaHUEM SIBIISIETCS BBISIBJICHUE OCHOBHBIX OMTACHOCTEH, KOTOPOE MOKET OBbITH
OCYIIIECTBJIEHO IOCJI€ YCTAaHOBJIEHUSI ONIPEIEICHHBIX OOLINX apaMeTPOB:
1. Matepuaisl - CbIpbe, UCXOAHBIE MaTEpUAJIbI, IPOMEKYTOUHBIE MAaTEPUAIIbI, IPOLYKLIUS
(MpOIYKTHI peaKkuu), UCXOAAIINE TOTOKU ra3a WIN KHUIKOCTH.
2. [Tpon3BoiCTBEHHbIE OMEepalMy (TEXHOJIOTHYECKHH Imporiece).
3. MecTonooxeHrne NpoeKTUPYEMOM CUCTEMBI - pa3MeIlEHUEe MEXKTY
IIPOU3BOJCTBEHHBIMU OIIEPALUSAMH, IPOCTPAHCTBEHHBIE COOTHOIIEHHUS C APYTUMU CUCTEMAaMHU.
Otu ol11Ke napamMeTpsl JOKHBI 3aTEM pacCMaTPUBATHCS [TOOYEPETHO B ITPOLIECCE
VCII0JIb30BaHNUsI KOHTPOJIBHBIX IIEpEUHEN OTEHIMAIBHBIX onacHOCTe. Hanmpumep, KOHTpOIbHBIE
nepeyHu, pazpaboTaHHble s 00ciieJoBaHUsI OOJILIIMHCTBA TEXHOJOTUYECKUX YCTaHOBOK,
BKJIIOUYAIOT CJIEIYIOIINE OMIACHOCTH: TOXap, B3pbIB, JETOHALNIO, TOKCHYHOCTb, KOPPO3HIO,
paauanuio, IryM, BUOpaIuo, SOBUTHIN (BpeIHBIN) MaTepHrall, HOPaKEHHE AIEKTPOTOKOM,
MEXAHUUYECKOE MMOBPEXKICHUE.
Jljis OTIENBHBIX MPOLIECCOB MOXKHO JOTIOJIHUTEIBHO pacCMaTpUBaTh U IPYrHe ONacHOCTH.
Koraa noreHnuanbHble OMaCHOCTH PacCMaTPUBAIOTCS TO0YEPEHO MPUMEHUTENBHO K O0IIUM
napaMmerpam, Jr0as 3HauMMasi KOMOMHAIUS MOXKET CIYKUTh MPU3HAKOM OOJIbIIeH 0acHOCTH,
KOTOpas 3aTeM JI0JKHA pPacCMaTpUBAThCs B COOTBETCTBUHU C IIEPEYHEM NTPUHIIUITHAIBHBIX
pELIeHM.
3agaua 1.
BcnenctBue psaa npuurH U3 KOJOHHBI CHHTE3a aMMUaKa IIPOU30IIlIa yTeyKa a30To-
BOJIOPOJIHOM CMeCH, KOTOpasi BOCIUIAaMEHMIIaCh Ha Bo3ayxe. BHauarne miams Obl10 HEOOIBIINM,
1 00CITY’KMBAIOIIMH MepcoHaN pelni COUTh ITO TUIaMs CKaThIM a30ToM. Korja noakmoumim
IIJIAHT K KPaHy a30TOTYIIEHHUS, TJIaMsl 3HAUYUTEIHbHO YBEIMYMIOCH U TIOJJOWTH K KOJIOHHE OBLIO
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HEBO3MOXKHO. OTKIIFOUNTh aBapUUHBIN arperaT CHHTE3a OT ICHCTBYIOIIUX CHCTEM C OOIBIIUMU
o0BbeMaMH rOPIOYUX ra30B TaKkKe ObLI0O HEBO3MOXKHO, TaK KaK BEHTUJIM Ha JIMHUSX TOJa4H U
0TBOJIa IMPKYJISILIMOHHOTIO ra3a 3TOro arperara oka3ajalchb B 30HE OTHS, a IUCTaHIIMOHHOE
yhpaBieHHe UMU He ObUTO0 IpeaycMoTpeHo. [loaToMy noxkap AnuTenbHOe BpeMs (10 MOJIHOTO
cOpoca maBJICHHs U CTOPaHMS ra3a U3 Bcel CUCTEMbBl CHHTE3a aMMHaKa) He ObLT
JUKBUIUPOBAH.

3agaua 2

Ha cpennem yuactke (oxoso 400 M) MarucTpaibHOTO KOJUIEKTOpPa (haKeIbHOM
yCTaHOBKH (0OLIeH MPOTSHKEHHOCTHIO 2,5 KM) 00pa3oBaiach B3pbIBOONIACHAS CMECh 3TUJICHA C
BO3/1yXOM. [Ipu moTymeHHoM 1eKypHOIH TOpENKe 3Ty CMECh MOXKHO ObLIO COPOCUTH
Oe3aBapuiiHo B aTMochepy depes (pakenbHbIil cTBOI. OHAKO MPU MaKCUMaTbHON
KOHIICHTPALIMH KKCIOpo/a B cTBOJE (pakena cpaboTana cucTeMa moAayy 3aluTHOTO a30Ta B
Hayvaje KOJJIEKTOPa, YTO MPHUBENIO K OBICTPOMY MEPEMEIIEHUIO B3PbIBOOMIACHONW CMECH K
TUTAMEHH JISKYPHOH TOPEJIKY U IETOHAIIMOHHOMY B3PBIBY B (JaKeIbHOM KOJIESKTOPE Ha BCEM
MyTU TPOXOXKACHUS STUICHOBO3AYIITHON CMECH.

3amaua 3
Ha ogHOM M3 mpeAnpusTHil IPOU30IIIENT B3PHIB allCTHIICHOBO3IYIIIHON CMECH B
MIOMEIICHUH 3JICKTPOIIO/ICTAHIINH, 3/IaHUE KOTOPOU MPUMBIKAJIO K KOMIIPECCOPHOMY
OTJICJICHUIO MPOM3BOJICTBA BUHWJIAIICTHIICHA. ABapHs pa3BUBAIACH CIICIYIOIIAM 00pa3oM.
BcenencTBre Hemoa0K Ha JIMHUKM OTKJIFOUWIIN TI0[ady JIEKTPOIHEPTHHU, UYTO TIPUBEIIO K
MPEKPAIECHUIO PA0OTHI Ta30BBIX BOAOKOJBIICBBIX KOMIIPECCOPOB, U AI[ETHIICH U3 CUCTEMBI
BBICOKOT'O JaBJICHUS HAIIPABHUJICS B IPUEMHBII KOJUIEKTOP, TaK KaK OTCYTCTBOBAIN OOpaTHBIE
KJIAITaHbl Ha JMHUN HATHETAHUS.
AleTuieH yepes ruApo3aTBOp, YCTAHOBIECHHBINM HA BCACBIBAIOIIEH CTOPOHE KOMITpeccopa
U HE paCCUMTAHHBIA HAa BO3MOXKHOE IMOBBIIIICHUE JIABJICHUS B CHCTEME, IIPOHUK HAPYKY, U4TO
MIPUBEJIO K 3aTa30BaHHOCTH TEPPUTOPUU B paiioHE dNEKTPOIoAcTaHIuU. [[oCKONIbKY
BEHTHJISITOPBI, 00ECTICUNBAIOIINE N30BITOYHOE JIABJICHUE BO3/IyXa B AJIEKTPOIIOCTAHIINH,
OCTaHOBMIINCH, IOMEIIEHHUE 3aII0JHIIOCH allETHICHOM.

KonTpoabHbie Bonpocsl.

KakoBbI TeHIEHIIMM aBapUHHOCTH Ha IPOU3BOJICTBE 3a MOCIIEIHUE JIECATUIICTHSA?
OObsicauTe CyTh NOHATUHN "' Onacnocms mexunocennas .
OO6wbsicaute cyTh noHATUHN " Texuuueckuii puck ".
OOBsicuuTe CyTh oHATHH "' [lomenyuanbHulll puck .
OOBsicHuTe CyTh MOHATUN " MHOUBUOYANbHBLU PUCK.
OO6wbsicaute cyTh nouatuit "' Konnekmusnwiii puck .
HazoBute ocHOBHBIE ()aKTOPHI PUCKA B POMBIIIEHHOCTH.
Ha3oBuTe OCHOBHBIE MPUYMHBI aBapUI Ha ITPOU3BOCTBE.

[To xakuM MpU3HAKaM MPUHATO KIACCUPUIIUPOBATH PUCKU?

RO ~NoakwdE

0.  HazosuTe Knaccu(pUKaIUIO PUCKOB.

|
=

Kakas nenp uaeHTHQHUKAIMM OMACHOCTH M PHCKA W KaKWe JTambl Ipolecca UX
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uacHTuukanmn?
12. B uewm 3axmouaercs NOHATHE U CYTh OLEHKU PUCKA?
13. Ha xakux ypoBHSX U C KaKOH 1eJIbI0 IPOU3BOAUTCS OLIEHKA PHCKA?

IIpakTuyeckasi padora Ne3
MoaenupoBaHue U pacyeT MOCJaeACTBUA aBapui NPU OLlEeHKe pUCKa. — 2 4.
(pemenue 3axa4n)

Hean: Onpenenuts pucK BOSHUKHOBEHUS aBapHH CUCTEMBI BOJIOCHA0XKEHUS TOpOJIa
METOI0M MaTeMaTUYECKOI0 MOJIETUPOBAHMS

Y4eOHoe 000pynoBaHue:
AynuTopus, KOMIICKTOBaHHAs y4eOHOM MeOesbIo, TOCKOH, KaJbKyISTOPHI.

3aganue:
1. [To 3amaHHOMY CTaTHCTUYECKOMY pactpeaeneHuto Bpemenu oxunanus YC (tadm. 1)
BbIOpaTh (PYHKIIMIO pUCKA.
Brrancnuts BeposTHOCTh HacTyruieHus YC B TeueHuu roja.
3. Ha mockoctu (7, H (7) ) mocrpouts rpaduku GpyHKIMNA pUcKa OTMETUTH 3HAYECHHUS]
H (z,)

Hcxoanble JaHHbIE.

ABapHuitHOCTb B CUCTEME BOJIOCHA0XKEHHS TOpo/ia 3a ocaeaHue 15 et xapakTepusyeTcst
CTaTUCTUYECKUM pachpesiesieHneM 25-TW 3HAuYeHUN ciaydailHOW BEJIMYMHBI T — BpPEMEHHU
OXXUJaHUs cienyromiei aBapuu (tadm. 2). OQHO 3HAYEHHE T BBIXOIUT 32 PaMKH MOCIEIHETO
YaCTUYHOTO MHTEPBAJIA U TOITOMY He yuuThIBaeTcs. CpeaHss MPOIOIDKATENIEHOCTD YCTPAHEHUS
aBapuu, HaiieHHasl MpeABapUTEIbHO MMyTeM 00paOOTKH UMEIOIINXCS TAHHBIX, COCTABIISET TUC
= 0,01 mecsua.

Tabmuua. 1 - BapuanTsl nexoansix Aannbix N=20, 7, =0.01

no

NHuTepBansl
2-4 4-6 6-8 8-10 10-12 12-14
Ne Cpennue 3HaYCHUA T,
BapHaHTa
3 5 7 9 11 13
YacroTsl N,
1 10 4 1 2 1 1
2 9 4 2 2 1 1
3 8 4 3 2 1 1
4 2 5 6 3 2 1
5 7 6 2 2 1 1
6 6 5 4 2 1 1




7 4 6 3 3 2 1

8 5 8 3 1 1 1

9 6 7 2 2 1 1
10 4 5 4 3 2 1
11 3 6 3 3 3 1
12 4 5 4 3 2 1
13 3 4 4 3 3 2
14 2 5 4 4 3 1
15 1 6 4 3 3 2
16 4 9 3 1 1 1
17 1 5 5 3 3 2
18 3 6 5 2 2 1
19 2 6 4 3 3 1
20 3 8 3 3 1 1
21 4 7 4 2 1 1
22 5 6 4 2 1 1
23 6 7 3 1 1 1
24 7 5 3 2 1 1
25 8 5 3 1 1 1

Teopernyeckue MoJI0KeHUs

KonnuecTBeHHBIE XapaKTEpUCTHKU pHUCKa upe3BbluaiiHbIXx cutTyauui (nanee YC) R
IpeJCTaBisieT COO0N MPOTrHO3UPOBAHUE BEPOSATHOCTH €€ HACTYIUIEHUS P Ha BETMUMHY 0XKH1a€MOT0
ymep6ba Y:

R=PY (1)

BepositHocT Hactymienus ouepeHoit UC 3aBUCUT O BpEMEHHM 0XKHUJIaHUS

P = H(z),
(2)
TJIe T > Tye — BPEMSI OXKUJIAHHS, Tue — MPOJAOIDKUTENLHOCTD NipoTekanus camoit UC, H(z) — dyHkims
pucka. DyHKIMA pHUCKa SBISIETCS HWHTETPaIbHON (yHKIMEH pachpenesieHus] HelpephIBHON
CIIy4allHOM BEIMYMHBI, -BpeMeHN 0xxuaanus cienyronieit YC, mortomy

H(t) > 0mpu 7 — 7y

3)

H(z) - 0mpu 7— o

Jlns mpeacTaBiaeHus PyHKIUU PUCKA Yallle BCEro UCTIONb3YIOT NOKA3aTeIbHYIO U CTEIIEHHYIO
GyHKIMIO:



Ho() =1—exp - (ﬂ),

Tc

s 4)
H@=1-(%)

T
()
TZE Tc - CPEAHSASA IPOJLOJKATEILHOCTD YPE3BbIYAHON CUTYALNH.

OyHKIMKU pucka (4) COOTBETCTBYET MpocTeiiieMy ImyaccoHOBY mMoToky UC um ObICTpO
JOCTUTAET HACBILIICHUS, T.€. 3HaUCHHs, OnMu3koro k enuHune. OyHkuus pucka (5) cTpeMutcs K
eauHMIle OoJiee MEVIEHHO U XapaKTepHa JJisl MOCIEAO0BATEIbHOCTH PEIKUX KaTacTpo(PUUeCKUx
COOBITHH.

[TapameTpsl QyHKUUN pHUCKA Tyc U To OIPEACTSAIOTCS MYyTEM CTAaTHCTUYECKON 00paboTKH
BapHallMOHHOTO psiJia SMIIMPUYECKUX 3HAYEHUI HHTEPBAJIOB MEKy cMexHbIMU UC.

Jnst 3TOro nuamna3oHbl U3MEHEHUS Tye U Tc HEOOXOIUMO pPa30UTh Ha OJIMHAKOBBIC
YAaCTUYHBIC HHTEPBAJIBI U MTOJACUYUTATH YACTOTHI 3HAYCHH I STUX BEJIMYUH Nj, TOTAAAI0IINX B KaXK I
WHTEpBaJ.

Kaxxnomy yacTHYHOMY MHTEpBally CTaBUTCS B COOTBETCTBUE 3HAUYEHUE Tyc U Ti, PABHBIE
cpenHeMy apu(METHYeCKOMY KOHIIOB 3THUX HHTEpBaioB. OTHOCHUTEIbHBIE YACTOTHI 3HAUYEHUH T
OTIPECIISAIOTCS 1O PopMyIIe

Wi =ni/n, (6)

m

roe, N = Z n; - 00BEM BLI60pKI/I, M - YUCJIO YaCTHUYHBIX HHTCPBAJIOB. ITo oTHOCUTEABHBIM YaCTOTAM
i=1

NepruoaO0B OXKUJAHUSA YC 7i BBIUMCIAIOTCS 3HAYCHHS 3MHI/IpI/I‘-IeCKOI71 q)YHKLII/II/I pucka:

H = le,. - )
.

B kauecTBe 3HaUeHMI TAPaMETPOB Tyc U Tc OEPYTCS UX BEIOOPOUYHBIE TOUEUHBIE OL[CHKU:

— i=1
Te =T=—"""" 8
, =r=dL ®
mE
'
qucutn i
_-  _ia
Tyc —T‘IC—T- (9)

[Tapamerp o dbyHKIME pHcKa (5) ompeneseTcs Mo YMIUPUIECKUM TaHHBIM METOIOM HAUMEHBIITHX
KBaJpaToB

o=1+ E , (10)



rie: A= Zm: |n(%) In(1-H;) (11)

g=)_In’ (Fec (12)
i=1

7;

bosiee TOUHO COOTBETCTBYET OIBITHBIM JIaHHBIM (DYHKLUS PUCKA, MUHUMHU3UPYIOLIAS CYMMY
KBaJpaTOB Pa3HOCTEH €€ paCUETHBIX U SMIIMPUYECKUX 3HAUYCHUN:

s=2 (H(r)~H,)* > min 13)

B dbopmyine pucka (1) Bxoaut BepositHOCTh HacTyrieHus UC 3a emuHUIlY BpeMeHH, 0OBITHO
B TEUYCHUU Toj[a. DTa BEPOSITHOCTh MOXKET ObITh HalJIeHa ¢ TOMOIIIbIO (DYHKIIUU PUCKA:

P = H(=1),
(14)

[IpoBepka aneKBaTHOCTH MaTEMaTHYECKOM MOJENH OCYIIECTBISECTCS IMYyTEM CPAaBHEHHS
MOJICJIBHBIX (PAacCUYCTHBIX) 3HAYCHHUH Yxi C SMIHMPUYSCKUMH 3HAYCHUSAMHU Yi, HAHJCHHBIMHM Ha M
pa3IMYHBIX YPOBHIX HE3aBHCUMOM MEepeMeHHOM Xi, rae 1 =1, 2, ..., m.

[Ipocreiimiei mpeaBapuTeIbHON MEPOH COOTBETCTBUS MAaTEMAaTHUYECKOW MOJIEIH pealbHON
CUTYAIIMH SIBJISIETCS OTHOCUTEIHFHOE CPEIHEE KBAAPATUUECKOE OTKJIOHEHHUE PACUETHBIX JAaHHBIX OT

OIIBITHBIX:
_ S,

- =

rame y =%, Y;/m - cpeuHee 3HAYCHHE OINBITHBIX JAHHBIX, BO3MOXXHOCTH BBIIOJIHHUTE
JUCIIEPCUOHHBIA aHAJIM3 PACUYETHBIX U OMIIMPUYECKHUX NAHHBIX. [l 5TOro Ha KaKIOM YypOBHE
HE3aBUCUMOM NIEPEMEHHON Xi BBIYMCIIUM T'PYIIIOBBIE CPEHUE 3HAYCHUA Yi.

IIpumep pacyera
CraTtucTudeckoe pacrpeeneHue 25-Tu 3HaueHui ciydaifHON BeTMYMHBI XapaKTepU3yeTcs T —
BpEeMEHEM OKHJIaHH clieyrolieit apapuu (Tad:. 2) 3a 20 ser. OaHOo 3HaYEHUE T BEIXOIUT 332 PAMKU
MOCJIEAHETO YaCTUYHOTO MHTEPBAJa U MOITOMY HE yuuTbIBaeTcs. CpenHss MPOJOJIKUTENBHOCTh
yCTpaHEHHUs] aBapHUM, HaWJIeHHas IMpeIBAPUTENIbHO IyTeM O00pabOTKH HMEIOIIUXCS JaHHbIX,
cocTaBisieT 7y = 0,01 mecsaua. OnpenenuTs mapaMmeTpsl CTeneHHoN GyHKIMY pucka (4) ¥ IpOBEpUTh
€€ aJIeKBaTHOCTh OIBITHBIM JIaHHBIM.

Ta6muma 2. CraTucTuyeckoe pacnpenejieHue BpeMeHU 0KUTAHUS
cJeAyIolIeil aBapun

YactuyHble

MHTEpBAIbI 2-4 | 46 6-8 8-10 10-12 | 12-14 | 14-16 16-18 18-20
Ti 3 5 7 9 11 13 15 17 19
N; 5 4 3 2 3 3 2 1 1




Matemarndeckass MOJICNIb TOBTOPSEMOCTH aBapuil (4) ompeaesnseT BEpOSITHOCTh OTKasza B
TEUYCHUE WHTEPBAIA BPEMEHH (Tuc, 7). Momenb coaepxut aBa napamerpa (p = 2): tu = 0,01 u 7. —
CpeIHsAs MPOJOJIKUTECILHOCTh HMHTEpPBANIa MEXAY JABYMS CMEKHBIMH aBapusMH. Bbraucium
oTHOCcUTEIbHBIE 4acTOThI Wi OTE€IbHBIX 3HAYEHHUH Ti.

Haiiném otHOCHTENBHBIC YacTOTHI 3HaueHUN Wi OTACNbHBIX 3HaUeHuH 7i 1o (6), Tme N = 25,

*
a TaK)Ke PacCUMTaeM SMIIMPUYECKYIO (PYHKIMIO pHCKa Hl ,rme i=1,2,...,m, m =g — 4ucio

YPOBHEW BEJIMYUHBI T.
Pe3ynbrarel pacueroB nmpuBeleHbI B Ta0J.3.

Tabnuna 3. 3HayeHus1 SMIUpHYecKoil GyHKIMH pucKa

Ti 3 5 7 9 11 13 15 17 19
Wi 0,20 0,16 0,12 0,08 0,12 0,12 0,08 0,04 0,04
H” 0,2 0,36 0,48 0,56 0,68 0,80 0,88 0,92 0,96

Haiifiem cpeanye 3Ha9eHHs] BpEMEHH OKUIaHUs Tc M SMIMPUYECKO (yHKIMM pacnpenencHus H*:

T; = N, T;W; = 8,48 mecsia;
H* = Y7, H*W;= 0,649.

[ToacTaBuB 3HAUYECHMS TAPAMETPOB Tuc U Tc B hopMyity (5), MONTYIHM ClICIYIONIEE BHIPAXKEHHE TSI
MOACIIU MOBTOPACMOCTHU aBapHﬁ:
7-0,01
Hi=1-exp— ( )

8,48
C momomipto 310l (HOpMyJIBI paccuMTaeM TeopeThdeckue (MOAeTbHbIC) 3HAYCHUS (DYHKIIUU
pucka H B ToUKax 7j 1 BBIYMCIUM pazHocTH (HeBsi3ku) Hi - Hq (Tabm. 4).
Tabnuia 4. 3HayeHus1 TeopeTHUeCKOi GYHKIIMH PUCKA M X OTKJIOHEHHS OT 3HAYEeHMIi

T 3 5 7 9 11 13 15 17 19

Hyi 0,297 | 0445 |0561 (0654 |0,726 |0,784 0,829 |0,865 | 0,893
Hi" — Hi -0,097 |-0,085 |-0,081 |-0,094 |-0,046 |0,016 |0,051 |0,055 |0,067

Ilo nanHbIM Tabn. 4 HaligeM BBIOOPOYHOE CcpelHee KBAJAPAaTHMUECKOE OTKIOHEHUE
SMIUPUYECKUX 3HAUEHUHN (PYHKIIMH PUCKA OT MOJIEIbHBIX:

A Taxoke OTHOCHUTCIIBHYIO BEIMUWHY 3TOI'0 OTKIIOHCHHS:

_ S,
A = =£ =023 =12,3%.
H*
OTCIOI[a CHCI[yeT, qTo paCCManI/IBaCMaSI MaTCMaTH4YCCKasa MOJICJIb BIIOJIHC
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YZIOBJIETBOPUTEIBHO ONUCHIBAET IIOBTOPSIEMOCTh aBapuil. IIpoBepruM a1eKBaTHOCTh ATONH MOAENH C

MOMOIIBbI0 KpuTepusi BuiikokcoHa-MaHHa-YuTHH. 711 3TOTO MOCTPOMM OOIIMI BapHaIllMOHHBINA
v} * —

psn, oobenuHsromuii smnupuyeckyto ( Hi' ) u monensnyio (Hq) BbIOOpKH 3HaueHMN (HyHKIHU

pHCKa:

1 3 5 6 9
02 0297 _ 036 0445 048 056 0561 0,654 0,68
12 15 17 18
0,726 0,784 080 0829 0865 0,88 0893 092 096

Boruncnum cymMMmy paHroB (MOPSIKOBBIX HOMEPOB) SMIMPHYECKUX 3HAYCHHH (QyHKIHUU
pHUCKa B 00beIMHEHHON BBIOOPKE
S =1+3+5+6+9+12+15+17+18=86.

Haiigem nmapameTpbl HOpPMaIbHOTO PACHpPEIENICHUS CIIYYaiiHON BEIUYUHBI S:

Ms = 9*219 — 85,5, 0s= /% = 11.

Bberarcnum rpaHuIibl KpUTHYECKOM 001aCTH JIJISl THITOTE3bI 00 OJTHOPOAHOCTH IMITHPUICCKOM
U MOJICIbHON BBIOOPKH HA yPOBHE 3HAUUMOCTH o =0,05:

S<855-1,96-11=63,94

S>85,5+1,96:11 =107,06

3naueHue S = 86 HE MOMaaeT B KPUTHUYECKYIO 00JIaCTh, 3HAYHT THITIOTE3a 00 OTHOPOTHOCTH
SMIOUPUYECKON M MOJENBHON BBIOOPOK TOJTBEPXKIACTCS, pa3inunde MEXAYy dMIHPUYSCKUMH U
MOJICTTbHBIMU 3HAUCHUSMHU (YHKIIUH PHUCKA CTATHUCTUYCCKU HE3HAYMMBI U PACCMOTPEHHYIO BBIIIE
MaTeMaTHYECKYI0 MOJIEb MOBTOPSIEMOCTH aBapuil ClielyeT CUUTATh aIeKBAaTHOM.

Haiizem ¢ mOMOIIBIO TIOCTPOSHHOM BBINIE MOJICIM BEPOSTHOCTh HACTYIUICHUS aBapuu B
TE€YEHHE MeCsIa U roJia Mocle IMKBUAAINY IPEIbIIYIIeH aBapyun:

H(z=1) =0,11; H(z=12) = 0,76

Hailinennble BepOATHOCTH CBUAETEILCTBYIOT O HEOOXOAMMOCTH 0e€30TiaraTeiabHOro
MPHUBEICHUS TPOYUIAKTHICCKIX MEPOTIPHUSTHH.
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IpakTuyeckas padora Ned. OueHka NPOrH03MpPOBAHUS PUCKA NIPU aBAPUHU CO
B3pbIBAMHU — 2 Y.

Aynuropus, KOMIUIEKTOBaHHAsl y4eOHON MeOebio, TOCKOM, KallbKYJIATOPbI

Llens pabomwi: no3nakomMumscsi ¢ pazHulMU MUNAMU MoOeeli OYeHKU A8APULHBIX PUCKO8
07151 1f00ell U MaAmepUaIbHblX pecypco8 U HAyuumvCs OYeHUusams 0OCMAaHO8KY Npu a8apuiiHblx
83pbIBAX.

Teopernyeckue NOJI0KEHUS

IIporuo3upoBaHue U OLlEHKa OOCTaHOBKH IIPU YPE3BbIYANHBIX CUTYALUAX IPOBOJATCS IS
3a0JIarOBPEMEHHOI0 MPUHATUS Mep o mnpeaynpexaeHuo YC, cMAIrdeHuro MX MOCIEICTBUH,
JMKBUJALWY TIOCIIEACTBUN aBapuii, KaracTpod M CTUXUHHBIX OencTBUil. B pesynprare oneHkKn
OIIPEACIIAIOT:

e Panyc 30HBI IOPaKEHNUS,

e CreneHs yiep0a MaTepuaibHbIM pecypcam;

e CTenieHb TPaBMUPOBAHUS JIOJEH;

¢ BeposatHOCTh puUMHEHUS yiepOa JII0sIM U MaTepHallbHbIM PECypPCaM.

IIpu nporHo3upOBaHNY MOCIEACTBUN OMACHBIX SBJICHUHI UCIIONB3YIOT JETEPMUHUCTCKYIO U
BEPOSTHOCTHYIO MOAeNIU. B demepmunucmckoti mooenu onpeneneHHONW BEIMYMHE HETaTHBHOTO
BO3/ICUCTBUS TOpaXKaromero (akropa COOTBETCTBYET BIIOJHE KOHKPETHAs CTETEHb MOPAKEHUS
Jqroell M MaTepuanbHbIX PECYpcoB (MHXKEHEPHO-TEXHUYECKUX coopykeHuil). Hanpumep, npu
JETEPMUHUCTCKOM  CIIOCO0€ TMPOTHO3UPOBAHUSA Mopaxaromuil 3¢deKkT ynapHOM  BOJIHBI
orpeensercs: U30bITOUHBIM J1aBJIeHHEM BO (ppoHTe yaapHo# BoiHbl AP (xI1a), B 3aBUcuMOCTH OT
KOTOPOT0 HaXOAUTCS CTENEHb MOPAXKEHUS JIIOIeH U MH)KEHEPHO-TEXHUYECKUX COOPYKEHUN. DTOT
MOJIX0JT OTpakaroT Tadin. 1.u 2.

Tabmuna 1.
3aBUCUMOCTh CTENIEHH MOPaKEHUS YEJIOBEKa OT U30BITOYHOTO JaBJIEHUS BO (pOHTE
ynapHoii BoiHbl (AP (xI1a))

AP, xIla <10 10-40 40-60 60-100 >100
Crenenp besonach. Jlerkas Cpennss creneHp Tsoxenas Cwmepr.
Inopax. HU30BbIT. CTCIICHb I10P. MOpaAKCHUA CTCIICHb MOpaKCHUA
JOJIeH JaBJICHHE (ymmos1) (kpoBOTEUEHUS, HMOpaXeHUI
COTpSICEHHE MO3Ta) (KOHTY3UN)

[Ipu MCTIONB30BAaHUM 8EPOSAMHOCMHOL MOOeau TIOAXOA WHON: MPH BO3ACUCTBUU OJHON U
TOW K€ J03bl HEraTMBHOTO BO3JACHCTBHUS MPEAINOJIATAeTCs, 4TO TMopaxkawmmi 3¢hdexT Oymer
pa3jnueH B 3aBUCUMOCTH OT KaTEropwH IIOJe W TUNa MaTepuaibHBIX pecypcoB. Jpyrumu
CJIOBaMH, HETATUBHOE BO3JICHCTBHE TOPAKAIOIINX (PAKTOPOB HOCUT BEPOSATHOCTHBIN XapakTep.
Taonuya 2
3aBHCHMOCTD CTENEHH Pa3pylIeHUsI 31aHUI 0T U30LITOYHOIO 1aBJIeHUs BO (ppoHTe
yaapHoii BoJsiHbl (AP (kI1a))

OOBeKTHI Pa3pymenne
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ITonuoe CuibHOE Cpennee Cmaboe

3HaHus KUJIbIE

Kuprnnunsie 3040 20-30 10-20 8-10
MHOTOITaKHbIE

Kuprnnunsie 3545 25-35 15-25 8-15
MaJIO3Ta)KHbIC

JlepeBsiHHBIC 20-30 12-20 8-12 6-8

Ipumeuanue:* cnabble pa3pylICHHs — MOBPEKICHUS WM Pa3PYIICHUS KPBIII, OKOH, IBEPHBIX IPOEMOB, yiepo 10—
15 % crouMocTH 37aHUs; CPeTHUE pa3pyIIeHHUs — pa3pyIICHUS KPbIII, OKOH, TIEPErOPOJIOK, YePAATHBIX TICPEKPHITHH,
BEpXHUX 3Taxel, ymepb — 30—40 %; cuibHbBIC pa3pylIeHHUs — pa3pyIICHUE HECYIINX KOHCTPYKIIMIA U MIEPEKPBITUH,
yiep6 — 50 %, peMOHT Helenecoo0pa3eH; MOJHOE Pa3pyHICHUE — OOPYIICHHE 3TaHHH.

[Tpu MCTIONB30BAHUH 6EPOAMHOCIHOU MOOeU TIOAX0 UHOW: TIPH BO3JCUCTBUU OJTHOM M
TOW K€ J03bl HETaTHBHOI'O BO3JCHCTBHUS MpEIIoiaraeTcs, 4ro nopaxaromuii 3¢dext Oyrer
pa3iuueH B 3aBUCHMOCTH OT KAaTE€rOpWH JIFOJEH M THIA MaTepHalbHBIX pecypcoB. Jpyrumu
CIIOBaMH, HEraTHBHOE BO3ICHCTBHE MOPAXKAIOUIMX (AKTOPOB HOCUT BEPOSTHOCTHBIA XapakTep.
BenuunHa BEpOSITHOCTH MOPAKCHUS Prop (3DGEKT OpaKeHUs) U3MEPSIETCS B A0JIAX €AUHHIIBI UITH
% u onpenensiercs no ¢pyakun ["aycca uepes npoOuT-(yHKIHIO:

Puop=f[Pr(D)],(1)

rae Pr — mpobutr ¢yskius (ot anrmuiickoro probability — BeposTHOCTB), KOTOpas SIBIACTCS

KOJIMYECTBEHHON MEPO MOPAXKAIOIIETO BO3ACHCTBHUSA, KOTOpas B 00IIEM BUJIE 3aMCHIBACTCS KaK

Pr=a+bin D (2)
rie au b — smnupudeckue k03hHUIMEHTHI, XapaKTEePU3YIOIINE CTEIIEHh OMACHOCTH MOPAYKAFOIIETO
dakrtopa;
D — nepemenHasi, 3aBucsIIas OT YpOBHS MOopaxaroliero (paxkropa.
B Tabn. 3 mpexacrariaeH BuI MPOOUT-PYHKIUMU JJIST Pa3HBIX CTENEHEH MOpaKeHHs YelioBeKa U
pa3pyLICHUH 3JaHUM.
Tabauuya 3
Buja npo0uT-(pyHKIIMHM PH NOPAKAKOLIEM 1eHCTBHH YIAPHOI BOJIHBI

CreneHp nopaxeHus [Ipo6ut - pyHxus

[Topaxxenus yenoBeka

Cpenusisi cTeneHb MopaxeHus P, =-17,6+1,524InA P
(pa3pbIB OapabaHHEBIX MIEPETIOHOK) ¢
P,=-5,74In(4,2/(1+ AP, | Py )+1,3/(1,/(P,"*m"?))
KoHnry3us
M — Macca Tena, kr; Py - atmocgepHoe naBienue, klla
JletanbHbIH HCXO.T P, =-2,44In(7,38/A P{i) +1,9%10% /(A P{i) 1.))
Paspymenus 3nanni
Crnabble paspyLieHus Pr=-0,26In((4,6/ AP, )** +(0,11/1,)°)
Cpennue paspyiieHus Pr=-0,26In((17,5/ APq) )**+(0,29/1 ) )*%)
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Pr=-0,22In((40/ AP, )*“+(0,26/1,)"*)

|+— umnynec dazbl cxxatus, klla-c.

CunpHble pa3pylICHUS

Jlyis omipesieNieHrst BEPOSTHOCTH MOPAXKESHHS Yepe3 MpoOUT-(QYHKITUIO UCTIONB3YIOT Ta0. 4.
Tabauua 4
CooTHolIeHNnE MEX 1y 3HAYCHUSIMUA TPOOUT-(PYHKIUU U BEPOSTHOCTHIO MOPAKESHUS
P,% |1 2 3 4 5 6 7 8 9 0
0 — 2,67 1295312 (3,25 3,36 | 3,45 | 3,52 | 3,59 | 3,66
10 |[3,72|3,77|3,82]390|3,92|396|4,01|4,05]|4,08]|412
20 | 4,16|4,19|4,23|4,26|4,29|4,33|4,36|4,39|4,42|4,45
30 |4,48|450|453|456|459|4,61|4,64|4,67|4,69|4,72
40 | 4,754,771 4,80|4,82|4,85|4,87|4,90|4,92]|4,95| 4,97
50 |5,00]5,03|5,05]5,08]5,10 5,13 |5,15|5,18 | 5,20 | 5,23
60 |525]528|5,31|5,33|5,36|5,39|5,41|5,44|5,47 | 5,50
70 |552]555|558|5,61]|5,64]|5,67|5,71|5,74|5,77 |5,81
80 |584]588]|592|595]|5,99]6,04]6,08|6,13|6,18 | 6,23
90 |6,28|6,34|6,41|6,48|6,56|6,64|6,75|6,88|7,05]|7,19
9 |733|737|741|746|751|758|765|775|7,88]|8,09
Jlnst omnpeneneHus 3aBUCHMOCTH M30BITOYHOTO JaBJICHUS BO ()POHTE yIApHOW BOJHBI OT
PACCTOSIHUS 10 DIIUIICHTPA B3PBIBA KOHOEHCUPOBAHHO20 MBEPO020) 83PblEUANO20 Beuiecned 1acTo
ucnonb3yioT hopmyny CagoBCKOro:

5

e R— paCCTOHHI/IC A0 BHHHCHTpa B3pLIBa,
Gomnm — TpOTPIJ'IOBBIfI OKBUBAJICHT B3OPBABIICTOCA BCIICCTBA, KI', OIIPCACIIACTCA 110 Q)opMyne

AP,=9

+13OO — (3)

Q. o

mpm

Gom = 4)

riae Qes 1 Qmum — >Heprus B3pHIBOB paccMaTpMBAEMOTO B3pHIBYATOrO BENIECTBA U TPOTHIIA
COOTBETCTBEHHO, K/[/KT; G — Macca B30pBaBIIErocs KOHJCHCHPOBAHHOTO BEIIECTBA, KT. MIMITyIIbC
¢a3el cxarus (xlla-c) ans KOHIEHCUPOBAHHOTO (TBEPAOr0) B3PHIBYATOTO BEIIECTBA HAXOJUTCS IO

dbopmyre
_04/G? -
© VR

s cnydas g3pwviea napoeazoeo30yunozo odnaxa Gopmyna CagoBckoro OyaeT UMETh BU/I:
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1/3 13 13
m m

m
AP =81—" 4303—"_+505—""  (6)
¢ R RZ

3 1

rie My, — MPUBEJCHHAsI Macca Mapa WK ra3a, y4aCTBYIOILIETO BO B3PbIBE, KT, PACCUUTHIBACTCS T10
dbopmye

mnp = mz! (7)

rae Jge u Omum — 3HEPTUs B3pBIBOB PacCMaTPUBAEMOIO B3PbIBUATOIO BEIIECTBA M TPOTHIIA
COOTBETCTBEHHO, KJ[>K/Kr; M — mMacca ra3000pa3HOT0 BELIECTBA, MOCTYMHBIIETO B OKpYXKaroliee
IPOCTPAHCTBO, KT; Z — K03 (PUIMeHT ydacTHsi rOpIOYHMX Ta30B WK MapoB B TopeHuu. Mmimynsc
dazbl cxxatus (xlla-c) ansg B3pbIBa MaporazoBO3AyNIHOTO 00JIaka HAXOAUTCS MO (hopMyIie.

0,123m”"*
TR ®

3ajaHus K NpaKTHYecKol padore

3agaua 1. Paccuntarh BEpOSATHOCTb Pa3IUYHBIX pPa3pyIICHUN 31aHUNA MPU BHIXOAE B
atMocdepy TponaHa, XpaHsIerocs B cheprueckoii eMkocTH oobeMoM 600 M° Hpu TemmepaType
okpyxatomiert cpeast 20 °C. 3ganus HaxoasTcs Ha pacctostHu 500 M ot pesepByapa. [lnoTHoCTH
CXKMKEHHOro mpomnaHa 530 Kr/M3, CTeNeHb 3anmoiHeHus: eMKocTH — 80 % mo o0vemy. YaenbHas
TernoTa cropanus npomana 4,6-10% xJlx/xr, Tpotnna — 4520 kJ[x/kr. CUUTATh, YTO B TEUECHHE
BpPEMEHH, HE0OXOAMMOTO IS BBIX0/1a CKMXKEHHOTO T'a3a U3 eMKOCTH, BECh IIPOMAaH UCTIapseTcs.

Yka3zaHusi K pelieHHIO 32/1a4H: TIepe/l pacueToM U30bITOYHOTO AaBJIE€HHs YAapHO! BOJIHBI,
oOpasyrolieiicsi Ipy B3phIBE MpoOMaHa, 00paTuTe BHUMAHUE Ha arperaTHOE COCTOSIHHE MpOIaHa U
ucnonvsyume Gopmyny O coomeemcmsyrouie2o azpecamno2o cocmosanus. O0paTuTe BHUMaHUE
Ha eAMHUIIBI U3MEpPEHUs MapaMeTpoB B (popMysie U B MCXOAHBIX JAHHBIX, /U PEIICHHs 3a7auu
HEO0OXOUMO UX COOTBETCTBUE JAPYT APYTy, KOAP(ULUEHT ydyacTus ra3a BO B3pbIBe (Z) NpuMHUTE
paBHbIM 0,1.

3apgaya 2. Ha npousBojcTBeHHOM 0O0BEeKTe OEH3MH XPAaHUTCS B HAPYKHOM pe3epByape
o6vemMoM 500 M Ha GeToHHOM MoANOoHE mIomanbio 400 M2, Ha paccrosauu 50 M OT pesepyapa
HaxXOJUTCs 3JaHHe JaucneTdepckoil. OnpenenuTs BO3MOXKHYIO CTENEHb DPA3pYLICHUS 3AaHUA
JTUCIIETUYEPCKOM B Cily4ae aBapuM C paspylleHueM pesepByapa. Ilpunare Temmepatypy
OKpyKarollei cpessl paBHOH 27 °C, MIOTHOCTh KMAKOTO OeH3uHa — 740 kr/™>, MonexynspHas
macca OeHsuHa — 94 kr/kModb, ckpbiTas Temiota kuneHust 0eH3uHa (Liun win Lucn) — 287 300
JIx/kr, Temnepatypa kurnenus 6ensuna — 413 K, crenens 3amonHeHus eMKkocT ¢ 6enzuHom — 80
% 1o 00BeMY, yIeNnbHas TerioTa cropanus 6ensnHa 4,62-10* kJx/kr, Tpotnna — 4520 kJIx/KT,
KOd(UIIMEHT yJ4acTus ra3a Bo B3pbiBe (Z) mpumute paBHbIM 0, 1.

Yka3aHusl K pelieHHI0 32/1a4H: TIepe/l pacueToM H30BITOYHOTO AaBJICHHs YAapHOU BOJIHBI,
oOpasyroieics MpHU B3pbIBE pe3epByapa C¢ OeH3WHOM, OOpaTuTe BHUMAaHHME Ha arperaTHoe
COCTOSTHUE OCH3MHA U UCNOb3YUmMe QOPMYTY OJisl COOMBEMCMBYIOUIe20 A2PecamHo20 COCMOSIHUSL.
YurtuTe, 4TO MU pa3pylIeHUN eMKOCTH ¢ OEH3MHOM 00pa3yeTcs IepBUYHOE U BTOPUYHOE 00JIaKO
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UCTIapHUBILIErocsi 0eH31MHA U B CYMMapHOW Macce B30PBABILUXCA MAPOB HEOOXOAMMO YUEeCTh Maccy
KaK MepBUYHOrO, Tak U BTopuuHoro III'B oGnakos. [Ipu pacuere macchl B3OpBaBIIMXCS MapoB
UCTIONB3YITE GopMyIbl puBeeHHBIC B puioxkeHusx A, Eu M1 T'OCTa P 12.3.047-98 «IloxxapHas
0€30MacHOCTh TEXHOJOTUUYECKHUX MPOLIECCOBY.

3anaua 3. Ha cknazne B3pbIBYATHIX BEIIECTB XpaHUTcs okToreH maccor G = 50 000 kr. Ha
paccrosiHuu 100 M OT ckilajja HaXOUTCS OAHOITAKHOE 3/1aHNE MEXAHUYECKMX MAaCTEPCKUX, a Ha
paccrosiHuun 500 M — MOCENOK C MHOTO3TaXKHBIMH KHUPIUYHBIMU 3JaHUSIMH. DHEPrus B3pbIBa
oktorena 5860 xJDx/kr, sHeprusi B3pbiBa TpoTmiaa 4520 xJ[x/kr. Paccumrare paaumychl 30H
JETaNbHOTO TMOpaXeHHs: W Oe30omacHOM [Uisl 4denoBeka. PaccuurtaiiTe BEpOSTHOCTh THUOETU
IIEpCOHAJIa HA TPaHMIIE 30HbI JIETATILHOTO MOPaKEHUS.

Yka3zaHusi K pelleHuI0 3aJa4M: BOCIOJB3YyHTECh TIpadUUecKuM CIOCOOOM pELICHHS
(rpaduk B koopauHatax AP, kIla (R, m)).

3agaua 4. OueHUTh BEpPOSTHOCTh pA3HOM CTENEHM TPaBMUPOBAHMS 4YEJOBEKA,
Haxos1erocst Ha pacctostHuu 20 M OT OaJIJIOHa ¢ IPOTNAHOM TPH B3pbIBE 3TOro Oamiona. EMkocts
6ammona 10 M3, Temmepatypa okpyxkaromeii cpeast 28 °C, mioTHocTh ponana 530 kr/m®, ynensHas
TemnoTa cropanus npomnana 4,6-10* kx/kr, Tpotnna — 4520 kJIx/KT.

Yka3zaHus K pelieHUI0 3a1a4M: [Iepe]] pacueToOM U30bITOUHOTO JaBJICHUS YApHOI BOJIHBI,
oOpa3yromielics Ipu B3pbIBE MPoIaHa, 00paTUTe BHUMAHKUE Ha arperaTHOe COCTOSIHHE MpoIaHa U
ucnonvsyume opmyny 011 COOMEEemMcmayIoue20 azpecamHioz0 COCMOIHUSL.

3agaua 5. Paccuutarh M30BITOYHOE JaBJIEHHE U UMIYJIbC (Da3bl CKaThs MPU BBIXOJE B
arMocepy OeH3MHa, XpaHAIErocs B cheprudeckoil eMkocTH 06beMoM 50 M° mpH Temmeparype
Bo3ayxa 25 °C, eMkocTh 3anonHeHa Ha 95 %, nminotHocTh OeH3uHa 740 KI/MS, ero MOJIEKYJIsIpHAs
Macca 94 kr/kmonb, Temneparypa kuneHus 6ensuna 377 °C, ckpbiTas TEMjIoTa KUIEHUsT OCH3MHA
(Lxkun nmm Lucn) — 287 300 [x/kr. OLeHUTh BEPOSTHOCTb Pa3pyLICHUs ASPEBSHHBIX CTPOEHUM,
HaxoAsmuxcss Ha pacctosHuM 500 M OT €MKOCTH, NpH pa3pylIeHWH EMKOCTH M B3pBIBE,
oOpa3onagiierocs [1I'B obnaxka.

Yka3zaHus K pelieHUIo 3a1a4M: Tiepe]] pacueToM U30BITOUHOTO JaBICHUS YIApPHOI BOJHBI,
oOpasyromeiicss Tpu B3pbIBE pe3epByapa ¢ OEH3WHOM, OOpaTUTE BHUMAHUWE HA arperaTHoe
COCTOSTHUE OCH3MHA U UCNOb3YUmMe OPMYILY OJisk COOMBEMCMBYIOULe20 A2PecamHo20 COCMOIHUSL.
VYyrure, 4TO NpHU pa3pylIEHUH EMKOCTH ¢ OEH3UHOM 00pa3yeTcsl NEPBUYHOE U BTOPUYHOE 00JIaKO
WCIIapUBIIErocsi OEH3WHA U B CyMMAapHOM Macce B30PBABIIUXCS MMAPOB HEOOXOAMMO YUECTh MacCy
KaK MepBUYHOro, Tak U BropuyHoro III'B obnakos. IIpu pacuere macchl B3OpBaBIIMXCS MapoB
UCTONB3YITe popMynbl TpuBeneHHbIE B TpunoxkeHusx A, Eu U T'OCTa P 12.3.047-98 «IloxxapHas
0€30MacHOCTh TEXHOJOTUYECKUX ITPOLIECCOBY.

Ilpumep 3a0ayu: Ha CKJajie B3pHIBYATHIX BEIIECTB XpaHUTCsA okroreH maccoi G = 50 000
kr. Ha paccrosaun 100 M OT cki1aja HAXOAUTCS OJJTHOITAXHOE 3/JaHUE MEXaHUUYECKUX MacTEpPCKUX,
a Ha pacctosHuM 500 M — MMOCENOK ¢ MHOTO3TAKHBIMA KHPIUYHBIMY 3/IaHUSIMU. DHEPTUs B3pbIBa
oktorena 5860 kJlx/kr, sHeprus B3pbiBa TpoTHia 4520 x/[x/kr. HaiiTu BepoATHOCTD pa3mUUHBIX
pa3pylIEHUN 3TaHUI MEXaHUYECKUX MACTEPCKUX U 3/IaHUH B MOCEIIKE.

Pewenue: HaliieM TPOTUIOBBIA SKBUBAJIEHT B30PBABILIEIOCS] OKTOTEHA!

Gom = @50000 =64 823 ke
4520

N36biTounoe maBnenne (3) Bo (poHTE ymapHOW BOJHBI Ha YPOBHE MEXaHHYECKHX
mactepckux (100 M oT snHIeHTpa):
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= 185,5 klla

1/3 2/3
AP, =g 64;323 4200 64823 64823

390 +1300
10

0? 100°

[TonydeHnass BenMuMHA M30BITOYHOTO IABJICHUS COOTBETCTBYET IIOJIHOMY pa3pyIICHHIO
3JJaHUS] MEXaHWYEeCKUX MacTepckux (Tadum. 2). M30bITouHoe naBiaenue Bo ppoHTE yIapHON BOJHBI
Ha ypoBHe nocesnka (500 M oT anULEeHTpa):

1/3 213
64823 +390 6458023 +1300 64823

? 500°

AP, %0=05

=10,8 xlla

OnpenenuM  BEpPOSATHOCTh PAa3pYIICHWHA 3JaHUH B TIOCEIKE IO MPOOUTHYHKIUH,
Hpe/IBAPUTEIILHO pacCYMTaB UMITYJIbC (a3bl cxxarus (5):

| = 0,4-64823%"°
: 500

Takum 00pa3om, onpeeaTuM BEpOITHOCTD CJIA0bIX pa3pyIICHUI:

=29 kllac

Pr =5-0,26In((4,6/10,8)*°+ (0,11/29)° )= 5,86

ITo Tabi. 4 3HaueHHI0 NPOOUT-QYHKIIMH paBHOH 5.86 COOTBETCTBYET BEPOATHOCTh CIA0BIX
paspymennii 81 %. g cpelHuX pa3pylmeHui:

Pr =5-0,26In((17,5/10,8)* + 0,29/ 29)°*)= 3,95

ITo Ta61.4 3HaueHUIO NPOOUT-(QYHKIIMU PaBHOH 3.95 COOTBETCTBYET BEPOSITHOCTb CPETHUX
paspyuenuii 14 %.
JI1sl CUIIBHBIX pa3pyLICHUN:

Pr =5-0,22In((40/10,8)74+ (0,46/29)'**) = 2,87

ITo Tabmn. 4 3HAUeHHUIO TIPOOUT-PYHKIIUHN PAaBHOM 2,87 COOTBETCTBYET BEPOSITHOCTh CHIIbHBIX
paspymiennii 2 %.

BeiBoa: B pe3ynprare B3pbIBA OKTOI'€HA Ha CKJAJ€ B3PBIBUATHIX BEIIECTB B IOCEIIKE,
pacrosio’)keHHOM Ha paccTossHuM 500 M 0T ckiazia OyayT IpeuMyIeCTBEHHO cialble pa3pyleHus
3/1aHUH, COIIPOBOXKAAKOIINECS TOBPEKICHUEM NJIU Pa3pPYyIIEHUEM KPBIII, OKOH, IBEPHBIX IPOEMOB.

ITocienoBaTesbHOCTH NPOBEACHHUS MPAKTHYECKON PadoThI:

1. U3yuuTh TeopeTHyecKue MoJ0KEHHs K padoTe.

2. Pa3oOpathb npuBeACHHBIN IpUMED pPelIeHUs 3aJauH.

3. IlonyuuTs 3a1aHUE OT NMPEMOAABATENS, IPU PEIICHUH 3a/1a4l 00PATUTh

BHMMAaHUE Ha YKa3aHUs K PEIICHUIO, IPUBEICHHBIE TIOCIIE YCIIOBHS 3aa4H.

4. Brimonnus 3aganue, ooOpMUTh OTUET U CAETATh BBIBOJ O BEPOSATHOCTH MOPAKECHUS
JIOJIEN U MaTEepUANIbHBIX PECYPCOB B aHAIM3UPYEMOW CUTYalUH.
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KOHTpOJILHLIe BOITIPOCHI:

1. B ueMm oTiiMune NpuMeHEHHs BEPOATHOCTHOM U IETEPMUHUCTCKOM MOJIEIEH IIpH
oIpeJiesieHu! yiepoa oT aBapuu?

2. Uro siBIsieTCs MopakatouM (PakToOpoM MPHU aBapUU CO B3PHIBOM?

3. Uro Takoe mpoouT-pyHKIHs?

4, Kak onpenenuTs BEpOSITHOCTb pa3HOM CTENEHU NIOPAKEHUS JIIOIEH IIPU aBapUU CO
B3pbIBOM?

S, Kax o1ieHUTh BEPOSITHOCTD Pa3HOM CTEIIEHU pa3pyLICHUs 30aHUN U COOPYKEHUN IIpU

aBapuu CO B3pbIBOM?

IIpakTnyeckas padora Ne5. I[IporHo3upoBanue puckoB yumep6a npu UC
- 24,
AymuTopus, KOMIZIEKTOBaHHAsI yueOHOI MeOeIbIo, TOCKOH, KalTbKYISTOPHI
Llens padomui: nosnakomumscs ¢ pazHulMu MUNamu Mooesnel OyeHKU O
NPOCHOZUPOBAHUS PUCKOS.

Teopernyeckue MOJI0KEHUS

JI1st BiCTOYHKKA MOIIHOTO TEIJIOBOTO U3TY4EHHsI, TapaMeTphl KOTOPOTo MPUBEACHBI B TAOIHUIIE
(1), Haiftn xkpuTHYeCKOoe U 0€30MaCHOE PACcCTOSIHUE JJISi HE 3allUIIEHHOro 4esoBeka Ry # Rge; 1

BBIUHUCIHUTD Paop BT. R, R2 =(Rip + Rees)/2.

[Io 3HayeHWSIM BEPOATHOCTH TOpPAXKEHHS B ToukaX Ry, Rses W Rges  3ammcarthb
UHTEPIOSAIMOHHYI0 hopmyiny (7) U ¢ €€ moMOIIbIo HAUTH P,y B Toukax Rs Ra =( Ry + R2)/2 m

Rs=( R2+ Rges)/2.
[MocTpouth rpaduk 3aBUCUMOCTH Pyqp (R).
Tabnuna 1. BapuaHThl HCXOHBIX TAHHBIX

Ne BapuanTa S T,K T,C
1 10 2000 20
2 30 1800 15
3 15 2200 30
4 20 1500 25
5 10 2500 15
6 25 2000 20
7 30 1200 30
8 10 1500 25
9 15 1750 20
10 20 1800 30
11 30 1500 20
12 35 1200 25
13 10 2000 15
14 20 1750 30
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15 30 1300 25
16 35 1000 30
17 15 1500 35
18 10 2500 40
19 20 1800 20
20 30 1000 30
21 25 1500 25
22 15 2200 35
23 20 1800 40
24 30 1300 30
25 25 1850 25

Teopernyeckue MoJI0KEHUS
HesaBucumo ot xapaktepa u ucrouyHuka YC BepoOSTHOCTb OINPEICICHHOW CTENEHU
pa3pemeHI/H71 U IMOPAKCHUA JIIOI{GP'I MOKHO BBIPA3UTh C MOMOIIBIO OJTHOI'O U TOI'O K€ COOTHOLICHMUA:

Pr 2
P,, =05+ exp(—%)dt —05+@(Pr), (1)
0

Pr 2
t
rae @(Pr) = J'exp (- E)dt — WHTerpai BepoaTtHoctei, pynkuus Jlannaca, Pr - mpobut ¢pynkmus (ot
0

anramiickoro  probability — BeposATHOCTB), KOTOpast SBISETCS KOJIWYECTBEHHOH Mepoit
MOPakarollero BO31CCTBHUS.

Boipaxkenue s mpoOUT (GYHKIUHM, BKIIOYAIONIME KOJIMYECTBEHHBIC XapaKTEPUCTUKH
MOpaKaIMMX (PaKTOPOB, HAMIEHBI JIJI1 BCEX OCHOBHBIX OIACHBIX COOBITHH TMyTeM 00pabOTKH
CTAaTHUCTUYECKUX JIAHHBIX O MOCIEACTBHUIX aBapHil U KatacTpod.

3nayenne QyHkiun Jlaruraca MOryT OBITH HAaWIEHBI MO TAaONHMIIAM WM BBIYHCIUTH C
HOMOIIBIO TPUOIKEHHON (POPMYIIBI:

@(x) = 0.5(1- (1+0.049867x +0.021141x2 +0,032 x3 +0.000038x4)16) @)
[Ipu Berumcnenusix no gpopmyne (2.1) cienyer umeTs B BUAY cBoiicTBa pyHkuuu Jlannaca:
D(—x) == D(x) ; P(0)=0; P(X)|,.5=0.5 3)

U3 dopmynsr (2.1) crmemyer, wero mpu Pr > 2,33 BepoATHOCTh 3aJaHHOTO Pa3pyIICHHS WA
NOpaXeHUsI 4YeJoBeKa mpeBbimaer 99%, T.e. 3aJaHHBIA ymep0 CTAHOBUTCS TNPAKTUYECKU
JIOCTOBEPHBIM.
ITpu Pr =—3,2, Pugp < 0,001 BEpOSATHOCTHIO MOPAXKEHUSI MOXKHO PEHEOPEUb.
Hanpuwmep, ogarM U3 IopaxxaroImux (pakTopoB Mmokapa, sBISIeTCs TeIUIOBOE U3TYUYCHHUE.
[TpoOuT-PyHKIMS U151 OLIEHKH BEPOSATHOCTH CMEPTENBHBIX MOPAKEHUH JIFO/IEH B pe3ylibTaTe uX
TEIJIOBOTO OOTYYEeHHs] UMEET BUJ:

4
Pr=-14,5+2,5In (m) , (4)
rac I — HUHTCHCHUBHOCTH BO3I[CI>1CTB}GOH.[CTO Ha 4YCJIOBCKa TCIIJIOBOI'O IIOTOKA, KBT/MZ; 7 -BpeMs
BO3JEHCTBH, C.

[oncraBuB B dopmyny (2.4) Pr=2,33 u Pr=0,025, naiinem 3Hauenus eipaxenus |*/°z qia
KPUTHUYECKOTO M 0€30ITacHOT0 COCTOSIHHS HE 3AIIUINEHHOTO YeIOBEKa B 30HE JICHCTBUS TEIUIOBOTO
HOTOKA
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(137) = 716,4,
(1*37)ges = 82,6
()
Jlis oueHKH KpUTHYECKOTO (Pnop=>99%, Takke Oe3omacHOro (Pnop>1%) paccrosiHus OT
MCTOYHUKA TETUIOBOTO M3IYICHUS MOKHO BOCIIOIB30BATHCS (POPMYIION:

_ S
| x5.10712T42U31 e, (6)
R2
rne I — aOcoioTHas  Temreparypa HCTOYHMKa — w3nyueHus, K  (T=273+t cC);

S — mIomaaL UCTOYHMKA U3JTydenus, M%; R — paccTosHue, M.
JUis MHTEPHOJSIIUN PEe3YNIbTaTOB pacueToB 1o ¢opmynam (2.1-2.6) MOKHO UCHOIB30BATh
UHTEPHOJILUOHHYIO (popmyiy Jlarpanxka BTOpoil cTeneHu:

e 1 )0 0t ) o

2
(X1 _Xz)(x1 _Xs) (Xz _X1)(X2 _Xs) (Xs _X1)(X3 _Xz)
[Tpu npumMeHeHnH 3T0i GopMysbl HEOOXOIUMO CIEAUTD 32 TeM, YTO Obl OJTHU U3 pa3HOCTEN
X1-X2, X1-X3, X2-X3 He ObUIa OYEHBb MaJIOM.

IIpumep pacyera
B pesynbrare pa3BuTHS MOXKapa BO3HHK MCTOYHHMK TEIUIOBOTO M3IYYEHHS C IapamMeTpaMu
TUIOIIAb M3ITYYeHUs Sys= 15 M2, T=2200 K. Bpems npeGbiBanus B 30He 001ydeHns paBHo 7= 10 c.
Pewenue
1. Ilo popmymne (6) HalineM MOTOK U3JTy4EHUS

| =5.1012. 22004 .15/R2 = 1796.9

2. Ilo popmynam (5) HaiiieM KpUTHUYECKOE U O€3011aCHOE PACCTOSHUE [T HEe
3alUILIEHHOr0 YenoBeKka Ry U Rees:

(2.8)

716.4

10 3/8
Rip ZL—j v1756.9 =8.4 m;

10 3/8
no = o | V17569 =19 m.
6e3- 82.6

3. Haiinem BepOSTHOCTH CMEPTEIHLHOTO TMOPAXKCHHs YEJIOBEKa IOCEPETUHE OTpe3Ka
(8.4; 19):
R, =(84+19)/2=137 u
_ 17569
1372
Py =14.5+2.56In(9,36"'* -10) =-0,97
Paop (Ry) =05-2(0,97) =066

4. Tlo dopmyne (2.7) cocTaBUM HHTEPIIONISIIMOHHYIO KBaPATUYHYIO 3aBUCUMOCTD Prop

=9,36 kB1/m?

or R:
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P nop ~0,0176(R -13,7)(R-19) - 0,0059(R - 8,4)(R-19) +0,000018(R 8,4)(R-13,7)
5. C moMoImpi0 MHTEPHOJSLUUOHHON (DOPMYNBI 3alONHUM TaONUIly pacrpeaeacHus
BEPOATHOCTE CMEPTEIBLHOT0O MOpaKeHUs Jtoiei 3a Bpemsi 7 =10 ¢

Ry R, R, Rs Roes
R R .M
8,4 11,05 13,7 16,35 19
nop 0,99 0,495 0,166 0,0011 0,0010
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IIpakTuyeckas padora Ne6. MeToanka onpejejieHUs1 MPOrHO3MPOBAHNUS PHCKA
aBapuiiHOro BbIOpoca B arMocdepy ¢ momoubio nporpammsl ''Pacuer mapamerposB aiist
apapun'- 4 4. (ceMuHap)

Heab: N3yunth BeIpakeHHBIN B Hanbosee o0IIeM BH e TIPOIECC aHaIM3a PUCKa, TPECTaBICHHOTO
KaK psijI MOCJeI0BaTeIbHBIX COOBITHH. PaccMOTpeTh BHJIbI OCHOBHBIX KOHIICTIIIMI aHAJIN3a PUCKOB.
OcHOBHBIE METO/IbI UACHTH()HUKALNN PUCKOB, MX MPEUMYILECTBA U HEIOCTATKH . Paccunrarh
NPOTHO3MPOBAaHUE PHCKA aBaPUHHOTO BBIOpOCa B aTMOC(epy C MOMOIIBI0 porpaMMsl ""Pacyer
napameTpoB JijIsl aBapuu”

ObecneunBalouye cpeacTBa: OMOIMOTEUHBIC M TOMCKOBBIE HH(POPMALIMOHHBIE CUCTEMBI,
HEepCOHANbHBII KOMIBIOTEp, Tporpamma «'"Pacder mapameTpoB A aBapun», IHTepHET, KOHCIIEKT
u yueOHoe nocoodue.

AKTyaJIbHOCTb ~ T€Mbl  INIPAKTUYECKOTO  3aHATHUS: OOYCIIOBJIEHAa HEO0OXOIMMOCTHIO
chopmupoBath cucreMy 3()(PEeKTUBHOrO yrnpaBieHUs PUCKAMHU AJIS MOJATOTOBKU CIELHAINCTOB B
obnactu ynpasienus puckamu B UC. Hannume Takoro orpoMHOTO KOJUYECTBA Pa3HOBUIHOCTEM
PHCKOB, KOTOpbIE I KaXJIOro OTHACIBHOIO MNPEINpUATHS U HPOU3BOJIUTENS — CBOH,
00yciaBIuBaeT HEOOXOAUMOCTh X aHAJIN3a, yUeTa U yIpaBIeHUS.

Teopernyeckue MoJI0KEHUS

B ocHOBY naHHOW METOAMKH IOJIOKEHA MATEMATHYECKAas MOJIEIb ONPENECICHUS YPOBHS
PHUCKOB B 00J1acTH MpodheCCHOHATBHOM 0€30MacHOCTH U OXPaHbl TPYAa U XapaKTepPU3yeT PHUCK, KaK
BEPOSITHOCTh PAa3BUTHUS KOMIUIEKCA HEOIAronmpusITHHIX (haKTOPOB:

R =Vxp

rae V -mokasarenb BEPOSITHOCTH BO3HHUKHOBEHUSI PUCKA. 3HAYEHHE JTAHHOTO IMOKa3aTelst
XapaKTepU3yeTCsl IPOTHO3UPYEMON YaCTOTOU MOSBJIEHUSI COOTBETCTBYIOILIENH PUCKOBOM CUTYAIINH;

P- KOMIUIEKCHBIM IIOKa3aTeNlb OXHUAAEMBIX IIOCIEACTBUM OTJAHHOTO puUCKa. JlaHHBINA
MOKa3aTeNb ONpeeNseTcs Mo cueayromlei popmyre:

p=a+b+c+d+e

I/I€ @ - CTENEHb HEraTUBHOTO BIMSHUS HA 3I0POBbE JIFOJIEH;

b- cTenensp HeraTMBHOrO BIMSHMS HA PENYTAMIO M MMHK NPEIIPHATHS BIJIA3ax
OOIIIECTBEHHOCTH;

C- 3HAYMMOCTH HAPYIICHUS 3aKOHOAATEIBHBIX U OTPACIIEBBIX TPeOOBAHUIA;

d- crenens GUHAHCOBBIX YOBITKOB OT PUCKA;

e- CTETNIeHh HETAaTHMBHOTO BIHUSHUS HAa HOPMAJBHBIA IMPOU3BOJICTBEHHBIH
nukit. Takum oOpa3om, mogydaem
R=Vx(@a+b+c+d+e)
[TepBUYHBIMH KPHUTEPUSMH OTOOpa KAHIMJIATOB B OKCIEPTHI SBJISIOTCS CIICIYIOIINC
YCIOBUS:
- TeopeTHuyecKkoe 00yueHHUe MPUHIIUIAM pa3pabOTKu, BHEAPEHUS U (HYHKIIMOHUPOBAHHUS
CMIIBOT B cootBercTBHH ¢ TpeboBanmsmu OHSAS18001:2007;

- HaJIMYre 00IIero MPOU3BOJICTBEHHOTO CTaXka -HE MEHee 3-X JIEeT;

- OmbIT paboThl HAa MPOU3BOJICTBEHHBIX Y4YaCTKaxX TMPEANPUATUS, IS KOTOPBIX
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OCYIICCTBIACTCA OLCHKAa 3HAYMMOCTHU PHCKOB B obnactu HpO(beCCHOHaHBHOﬁ 0€30IacCHOCTH U

OXpaHbl Tpyaa

PGKOMGHI[yeMI)IC KPUTCPUHU, 110 KOTOPBIM OIPEACTIACTCA YHUCICHHOC 3HAUYCHUCIIOKA3aTCIIA
BEPOATHOCTHU, IIPUBECACHEI B Ta6n1/1ue 1.

Tabnuya 1 — ba3oBble KPUTEPHHU ONPECIICHUS IOKA3aTelIsi BEPOSITHOCTH BOZHUKHOBEHHS
PHCKOB B 00J7acTH MPo(hecCHOHANBHOM 0€301TaCHOCTH U OXpaHbl TPYAA.

XapakTepucTUKa
3HayeHHe Onucanue 4acTOTHl BOSHMKHOBEHUS PUCKA
YacToThI
noKaszareJ
BO3HUKHOBEHHS PUCKA
51
1 6ann CoObITHE TTOUTH CoObITHE, TPOUCXOAALIEE TOIBKO MPUUCKITIOUUTETEHOM
HEBEPOSITHO CTeueHHH 00CTOATENBCTB, 0-1ciTydaii 3a BCIO HCTOPHIO
peaIpUsATHS
2 6amuta  [CoObiTre MaoBeposiTHO [CoOBITHE, KOTOPOE HE HAOIIOAAETCS WIMPENKO
HaOro1aeTcs: pexe, 4eM oauH pa3 B 10 et
3 6auta  |CoObITHE BEPOSTHO CoObITHE, KOTOpOE€ HMHOrJa MOXKET MPOU30UTH, HO
Ha0JII01aeTCsl peXe, UeM OJIMH pa3 B S JeT
A Sara CoObITHE 10CTaTOYHO CoObITHE BecbMa BEPOSITHO U NEPUOINYECKH HAOII01aeTCsl
BEPOSATHO (BOBMOXKHO) KK/l roJ
5 6amu1oB  [CoObITHE OYTH CoObITHE, peryiaspHO HabJlt0JaeMoe Ha MpeIIpUsTUH,
MOCTOBCPHO MPOHUCXOJUT IMOYTH Ka)KZ[I)II\/JI MECHI]

Pexomennyembie kpuTepun, 10 KOTOPBIM OIPEAEAETCS KOMIUIEKCHOE YUCIIEHHOE 3HAYEHUE
MoKa3aTelsl MOCIeACTBUH, MPUBEICHBI TTO TPYIIIaM B TabIuUIIe

2. B 3aBucHUMOCTH OT celu(pUKU TPEINPHUITHS, €ro IPOU3BOJCTBEHHON AESITETbHOCTU U
KOHTEKCTa PUCK-MEHE/KMEHTA JIaHHbIE KPUTEPUH HEOOXOIMMO MepecMaTpruBaTh MPUMEHUTEIHHO
K K&KJIOMYy KOHKPETHOMY CIIy4aro.

Tabruya 2 —ba3oBble KPUTEPHH ONIPEIEIEHUS] KOMITJIEKCHOTO I0Ka3aTeIANOCIeICTBUI
PHUCKOB B 00J1aCTH NPOoecCHOHATbHON O€30MaCHOCTH U OXPaHbl TpyJa

3HaueHHne
XapaKkTepuCTHKA N0Ka3aTeJIs MoKa3aTesst
a - Cmenenb He2amueHo20 6IUAHUA HA 300P08bE 100ell
Jlerkas TpaBMa, oka3aHue NePBOM METUIIMHCKON MOMOIIN B MEATYHKTE 1
MpEeANPUITHS
TpaBma, OKazaHue CTAIMOHAPHON MEIUIIMHCKOM MOMOIIH, BPEMEHHAS TOTEPSI 2
TpyaocrnocoOHocTH Ha 1-2 Heenun
Cepbe3Hasi TpaBMa, OKa3aHUE CTAllMOHAPHON MEIUIIMHCKOW MOMOIIN,BPEMEHHAS 3
noTepsi TPyI0CocOOHOCTH OoJiee ueM Ha 2 HeJleIn
Cepbe3Hasi TpaBMa, paHEHHE, OKa3aHUE CTAllMOHAPHOW MEIUIIMHCKOUIIOMOIIIH, 4
MOCTOSTHHAS! HETPYAOCITOCOOHOCTh OJIHOTO MJIM HECKOJIBKHX JTFOJCH
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XapakTepuCcTHUKa IIOKa3aTess

SHayeHNE
rmoxasareiist

Cepbe:’:HBIG TpaBMbl, paHCHUEC, IIOCTOAHHAA HCpr&OCHOCO6HOCTI>HCCKOJ'IBKI/IX
UCJIOBEK, CMCPTECIBHBIC NCXO/AbL

5

b- Cmenens necamuenozo erusanus na penymayuio u umuoiic npeonp
2nazax oouiecmeeHHocmu

usasmus 6

Peakius OGH.ICCTBGHHOCTI/I OTCYTCTBYCT, 3a HCKINOUYCHHUCM OJHOI'O

Ha 1 gac, CHIKEHWE TPOM3BOAMTEIHLHOCTH TPyAa BTCUCHHUE 2-X YacOB

Tee()OHHOTO 3BOHKA '
Heckonbko Tene(oHHBIX 3BOHKOB, CTaThs B MECTHOM Ipecce 2
Heckonpko TenedoHHBIX 3BOHKOB, CTaThs B MECTHOM Ipecce, nepeaaya 1mo 3
MecTHOMY TB
TenedonHble 3BOHKHM, CTaThsi B PECIYOJMKAHCKOM Ipecce, Iepenadyano MECTHOMY 4
Y HalMoHaibHOMY TB

¢ - 3Hauumocmsy Hapyuwienun 3aKOHO0AMENbHBIX U OMPACIEEbIX MPEOOBAHUTL
Hebonbmoe Hapylienne, paccieioBaHue U mTpadHbIe CAHKIIUU OTCYTCTBYIOT 1
HeGonpmoe HapymeHne, pacciieIOBaHUE BHYTPH NPEANIPUATHS, HEOOIbIINE 5
mTpadHbIe CAHKITUH
Cepbe3Hoe HapylIeHHEe, Paccie0BaHue BHYTPH NPEANPUATHS MM HaypOBHE 3
nermapTaMeHTa, CylieCTBeHHbIC ITPa(HbIE CAaHKIHH
Cepbe3Hoe HapylIeHHe, pacclieflOBaHHE Ha YpOBHE JenapTaMeHTa WU 4
[IPaBUTENBCTBA, CYAEOHBIH Mpoliecc, 0OBUHEHHE, CYJIEOHBIN HCK

d- Cmenens ¢punancosvix yovimkos om pucka
HyneBble win Huskue ¢unaHcoBbie motepu, 10 300 $, yimepO mis 1
000pyI0BaHUS OTCYTCTBYET
HeGonpime ¢unancossie motepu, ot 300mo 2000 $. ymep6 must 5
000pyI0BaHUS OTCYTCTBYET WJIM HE3HAYUTEIIbHbIIHI
Cpennue ¢unancossie morepu, ot 2000 mo 5000 $, ymep6 s 3
000pyI0BaHNS HE3HAUUTETBHBII
Cpennue wiM BbICOKHE (HHaHCOBBIE motepu, or 5000mo 100008, 4
3HAYUTEIbHBIN yiep0 1ist 000py0BaHus, TPeOYeTCs] pEMOHT
Bricokue ¢punancossie morepu, 6onee 10000 $, 3HaunTeIBHBIN yiIepO uTst 5
000pyI0BaHus, TPEOYETCs PEMOHT U BOCCTAHOBJICHUE

e - Cmenens He2amugHo20 61UANHUE HA HOPMATIbHBLIL NPOU3B0OCHIBEHHbBLIL UKL
He3ammanupoBaHHass OCTaHOBKA IPOM3BOJCTBEHHOr0 Ipoliecca He Oosiee uyem

1
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HCSaHJ'IaHI/IPOBaHHaH OCTaHOBKa IIPOMU3BOJACTBCHHOI'O IIpoHecCa HE Oosiee yeM

Ha 0,5 1nHs, CHIDKEHHE TPOU3BOIUTEIHLHOCTH TPYy/a BTCUCHHE 2-5 4acoB 2
XapaKkTepucTUKa OKa3aTels BHaueHme
[IOKa3aTess

HeszamanupoBaHHass OCTaHOBKA IPOM3BOJACTBEHHOIO Ipolecca He 0ojee yem 3
Ha 1 7eHb, CHIKEHHE NPOU3BOAMTENBHOCTU TPyAa BreueHue 1 nHs
HesamianupoBaHHas OCTaHOBKA IMPOU3BOACTBEHHOIO Iporecca 6oneedeMm Ha 1
NIeHb, CHW)KCHHME ITPOU3BOAUTENIBHOCTHA TpyAAa B TedeHHE | IHs 4
HeszamanupoBaHHas OCTaHOBKA IPOU3BOACTBEHHOIO IIpolecca 6oneedeM Ha 2 1Hs

5

AOconoTHas BeJIHMYHHA JaHHOTO KPpHUTCPpHA  3aBHCUT OT (1)I/IHaHCOBbIX BO3MOKHOCTEH

OpraHu3alr U KOHTCKCTAa MCHC/[PKMCHTA pHCKa.

HeKOTopHe KOMIIaHHM BKIIIOYalOT B PacCdCT pUCKa (baKTOp OIIaCHOCTH HAaHCCCHHA

HKOJIOTUYECKOTO yIepoa:

1) wrratHOE BO3AEHCTBHE, B Ipesenax periamenta MAPIIOa;
2) He 3HauuTenbHoe npesbimenue K, TT/IB;

3) npessimenue Bo3aeiictus B pass I1JIK, I1]1B;

4) aapuitnoe Bo3zeiicTere (>10 pa3 T0MYCTHMBIX HOPM)

B paMkax naHHON METOAMKH YPOBEHb PHCKA ONpPEAEIIeTCss B COOTBETCTBUM cTabuuel 3.
Tabnuya 3 —11lkana ypoBHe# prcka B 00J1acTH podecCHOHAIbHON 0€30MacHOCTU U

OXpaHsbl TpyJia

OTBETCTBEHHOTO JIMI[A, MOHUTOPHUHTA U BBIJCJICHUE JOMOTHUTEIBHBIX
pecypcoB

XapakTepuCcTHKA YPOBHE PUCKA 3Hauenune
NoKa3areJs
JKCTPpEeMAJIbHbINA yYPOBeHb pHUCKa J[aHHBIM PHUCK JIOJDKEH YIPABIATHCS
BHICIIMM PYKOBOJICTBOM TMPEANPHUATHSA, HEOOXOAUM JETaJbHBIA IUIaH
NIEHCTBUM, TIOCTOSHHBIH MOHUTOPHHI, OSKCTPEMAIBHBI YPOBEHb pHCKa R>30
TpeOyeT U3MEHEHUH 1ITaTa COTPYIHUKOB, HA3HAUEHHsI OTBETCTBEHHOTO JIUIIA,
BBIJICIICHHE JIONIOJIHUTEIBHBIX PECYPCOB
Bbicokuii ypoBeHb pucka J[aHHbII prck TpeOyeT 1eTalbHOr0 U3yUeHHUS,
MJIAaHUPOBAHUS HA YPOBHE BBICHIErO PYKOBOJICTBA, HA3HAYECHMS 305R>20

24




CpenHuii ypoBeHb pucka J[aHHBII pUCK yIIpaBIsETCs IOCPEICTBOM

CHEeLMaTU3UPOBAHHBIX MPOLEAYP, TPEOYEeT Ha3HAUEHUsI OTBETCTBEHHOT'O 20>R>10
v, He TpeOyeT JOMOJHUTEIBHBIX PeCypCOB

Huskuii ypoBeHb prcKa [[aHHBIN PUCK YIIPABIAETCS TOCPEICTBOM

CYIIECTBYIOLIMX NPOLENYp, HE TPEOYET TOMOIHUTEIbHBIX PECYPCOB 10>R

1.0Onpenenure riryouny 30HbI 3apaxenus AXOB Ha Bpems uciapeHusi 6 4acoB 1 Ha BpeMms,
MIPOIIIE/IIee MTOCIe aBapuH - 2 Jaca. JkBuBajJeHTHOE KoinuecTBO AXOB B nepBuyHOM 0OJake —
111, BO BropuuHOM O0OJaKe: Ha BpeMsi uCHapeHust — 26T U Ha BpeMs, IIPOIIEIIIee TOCIe aBapUU —
91. CTenieHb BEPTUKAIBLHON YCTOMYMBOCTH BO3IyXa — H30TEPMHUS, CKOPOCTh Bo3ayxa — 1 m/c.

2.0mpenenuTe TIIYOWMHY 30HBI 3apa)KCHHS, €CIM JKBUBaJeHTHOe KoymdectBo AXOB B
nepBUYHOM obsiake — 1T, Bo BTopuuHOM — 7T. Bpewms, mpormieniee mocie aBapuu — 3 yaca.
MeTteoycnoBusi: H30TepMusi, CKOpOCTh BeTpa — 10 m/c.

3.Ha XOO cocpenorouensr 3amacet CHASB, B T.4. xmopa — 30 1, ammuaka — 150 T,
HUTPUIAKPHIOBOM KUCHOTHI — 200 T. Onpenenuts riryOrHy 30HbI 3apa)KeHHsI B ClTydae pa3pyLIeHHs
oOwvekTa. Bpewms, mpomremmiee mocie paspymeHuss oobekra 3 u, temmeparypa Bosmyxa 0oC,
uHBepcus, VB = 1 M/c, h =0,05m.

4.Ha omnpenenenne macmitaba 3apaxxkenuss AXOB npu aBapuy Ha XMMHUYECKH OIIACHOM
o0bekTe. Ha xuMudeckoM MpeanpusTHH IPOU301ILIAa aBapHsl Ha TEXHOJIOTUYECKOM TPYOOIIPOBO/IE.
Bri6pomieno okoso 40 T CKMKEHHOTO XJI0pa, HAXOAUBILIETOCs MO/ JaBieHneM. BO3HUK HCTOYHUK
3apaxkeHust AXOB. PaGoune u cinyxamiue o0bekTa 006ecredeHb! MPOMBIIIICHHBIMHI ITPOTHBOTAa3aMHU
Ha 100%, yOexumamu Ha pabodyro cMeHy. B 3aBojackoM mocenke, pacrojio)KEHHOM B
HENOCPEICTBEHHON OJIM30CTH OT npeanpusatus, npoxusaet 500 yenosek. Hacenenue obecrneueHo
nporuBorazamu Ha 50%. [ yKpbITHS JIFOAEH MCIIONB3YIOTCS 3[JaHUS U MPOCTEHIINE YKPBITHS.
MerteoyciioBusi Ha MOMEHT aBapUU: CKOPOCTh BeTpa 5 M/c, TeMiieparypa Boszayxa 0o C, usorepmusi.
Paznue AXOB Ha noactunatomieit nopepxnoctu cBodoanslii (h=0,05 m). Onpenenuts: 1. [myouny
30HBI 3apaXXKCHUS XJIOPOM MPU BpeMeHU OT Havasa aBapuu N=1 4. 2. [1nomans 30HbI PaKTHIECKOTO
3apaxeHust. 3. [IpoaomKUTENBHOCTh NEHCTBUS MCTOYHMKA 3apakeHus. 4. Bo3sMokHbIE moTepu
nepcoHaia NpeapUsITHs U HaCeIEeHHUS.

Teopernyeckue NoOJI0KEHUS

[Mopsimok  Beimosnenuss cMm. B [[IPOCHO3MPOBAHUE W OIIEHKA COIIMAJIBHO
SKOHOMMYECKUX MMOCJEJCTBUI B UPE3BBIUANHBIX CUTYALMSIX: MeTomnueckue
yKa3aHHs K IpOBeIeHUI0 MpakTtudeckux 3aHsatuil / coct. J. K. Capnap6ekosa. bumkek: KPCY,
2021. 64 c.] Ha cTp. 52-6-

[Ipumep BeImoOIHEHNA 3a/1a4u B porpamme “Pacuer nmapameTpoB aBapun’:
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lNporpaMMa pacueta napaMeTpoB
aBapuu c Bu6pocom AXOB

Bce npaga 3awuweHe!
Beeaure napone

Beectu I
3akpbeme |

Pacuer napamerpos nis aBapuu ¢ ogaum AXOB
1. BBopx maHHBIX

K.puTepuii Bufopa BPEMEHH

TpexxnopHCTHA pocpof -
XNopoKMCE Ppochopa CyToK
P Bubopre
UYrpo"-B TeYeHHE 24 NOCAEe BOCKOAA CONAHUA
¥ nopnuKpHH Ax0B " o
% nopuan Beuep"-6 TEYEHHE 24 NOCAE 3ax00a COAHUA
ITHASHMMMH "JleHs"-cEETNDE EpEMA HCKMOYaA “yTpo”
ITuneHcynbpug E
ATunmMepranTad
JIpyroe BewecTED R
D npegeneHHe 3KBUEANEHTHOMND KON-Ba
|1 0 Beeaure KoNHYECTED DA3AMBLIE- EEIWECTES T
rocA Npd agapMi BEWECTBA T
I3 Beeaure cropocTh BETpa .m/fc Il],41 4000034 NEPEHYHONY 0 naKY
|2|] Beenure TemnepaTypy ,ED
IF Beeaure Tonmuny cnoa AXOB ID,B45I]33?1 2 o BTOMYHOMY Ofinaky
. EbLIAHEWErocA Ha NOBEPKXHOCTE M
|1|] Beeaure BpemAa nocne Haorepmun
HaYana asapHH .4
I':ITIJD ;I BeenHTe BpEMA CYTOK Pacuer | JakpuTe
I:Fl[:HD LI O6navHoCTL
[T Hanuuue cHera
|

2. TlosramHo HaxkuMas
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o npegeneHHe IEBEWMEANEHTHOD KON-Ea B-Ea

Facuset raySuHel 30HEl 3aparkeHHA NpK aEsapdd Ha =00

OnpegensHye NAOWa0H S0HEI PaKTHYSCKOMD SapakeHWA Ax0B

OnpegeneHHe NIoWaaM SoHbl BOSMOKHOMD SapaxeHa Sx08

OnpegensHUe EPEtEHM NOAXO0S FAP3IHEHHOMD BOS0YXa K OFEERTY

OnpegensHye NpogoMsHMTENEHOCTIM Mopaskawera gefcTena Ae0B

OnpegensHHe BOSMOHHEIX NOTEPE NKGER

OnpegenseHHe NAoOWaaM S0HEl PaKTHHECKOr o SapaieHHa Ax08 no crensH4
CEOPOCTM BETPA, BRERMEH NOCNE BRISDOCA 14 FyG9

OnpegeneHWde NIOWAanM SoHEl SapaseHa Se08 |

Jakpeme |

0JIy4aeM

27




NEPEMYHOE ETOPHYHOE

OnpegensHHe 3 KEMBANEHTHOMD KON-Ba B-Ba I'l*ﬂ 400003 084503871 o
ryauHa r rz2
PacyeT rayfiiHel 30HE! 3apaseHa NpM agapki Ha =00 |2,E‘.452?£ K |1 el el - |1 : ral=t —
OnpegeneHYe NAOWAAM S0HE! PAKTHYECKOMD SapakeHHa Ax0R |1 ATB0035E 2
JnpegeneHHe NAOWALH S0HEI BOSMOKHOrD SapakeHHs Ax08 I KME
OnpegeneHUYe EPEMEHH NOAXO0E SAPAKEHHOMD BOSOYLE K OfBEKTY IHE a I.U.DLTt aan
QnpeaeneHyWe NPOoONKMTENEHOCTIH NOpaKaWera AeHcTErA Ax08 |1 4 a |2'| [
OnpegeneHye BOZMOKHEIR NOTEPE MOOEN I‘“:I =

O npegeneHHe NNOWadk SOHBl ParTHYECKOrD 3apakeHHa Ax0B no cTeneHy BEpTHEANEHON YCTORYMEDCTH BO30Y4a
CHOPOCTH BETPA, BPEMEHM NOCE BEIGPOCa W FNYSHHE 3apaeHia

OnpeaeneHte NNOWAIM 30HE ZapakeHHa 208 | |2,|:|54|:|21 ] KME

3aKpETE |

i
I3 CropocTe BETRS OnpeaeneHHe NAOWAIM S0HE

I'I | BFIEMH nocne BbllﬁpDDa PAKTHYECEOMD HHkHYECKOrD SapakeHHA

HESSEMCHID OT BELLECTES
|4 [ MYaMHa S0HE! SapakeHHA
|2,054021 s Pacuer |
Brifpate cTeneHe

EEQTHEANEHOH YCT OMYHEOCTIA 3arporb |
EOZ0YRS

KoHnTpoJsbHbIe BOPOCHI

1. Kaxk OMpeaAcisICTCA PUCK B MCTOAUKE HpOFHOCTH‘IeCKOﬁ OICHKU pPHUCKa II0
UICHTU(PHUIUPOBAHHBIM OMACHOCTSIM?

2. Tlo KaKMM KPUTEpUSIM OTOUPArOTCS KaHIUAATHl B SKCIIEPTHI IO OLEHKE PUCKA B 00JIACTH
OXpaHbl Tpyaa?

3. Kak B METO/IMKE OIIEHMBAETCS CTENEHb HEFATUBHOTO BJIMSHHUS HA 3J0POBBEIIOIEH?

K.oHBEEKLMA

4, Kak B MeETOIHKE OILICHUBAETCS CTENEHD HEraTUBHOTO BJIASHUS
HapeIMyTalui0 U UMUK TIPEANPUITHS B TI1a3aX 00MECTBEHHOCTH?

5. Kak B METO/IMKE OLIEHMBAETCS 3HAYMMOCTh HAPYLIEHHS 3aKOHOIATEIbHBIX MOTPACIEBBIX
TpeOoBaHUH?

6. Kak B MCTOAHUKE OLICHUBACTCA CTCIICHD (I)I/IHaHCOBBIX y6LITKOB oT pI/ICKa?

/. Kak B METOmMKE  OLECHUBAETCS CTENIEHb  HETaTMBHOIO BIIMSIHUS
HaHOPMAJIbHBIN IPOU3BOICTBEHHBIN LIUKJI?
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8. Kak obecreunBaioTcsi ¥ OPraHU30BBIBAIOTCA PAOOTHI C «IKCTPEMATHLHBIM»YPOBHEM
pucka?

9. Kak obecreunBaroTcs 1 OpPraHM30BBIBAIOTCS PAGOThI C «BBHICOKMM)» YPOBHEM pUCKa?

10. Kak obGecneunBaroTcsi 1 OPraHU30BLIBAIOTCS PAOOTHI C «CPEIHMM) YPOBHEM PUCKA?

11. Kak oGecrieunBaroTCs 1 OPraHM30BIBAIOTCS PAOOTHI C KHU3KUM» YPOBHEM pUCKa?

IIpakTyeckas padora Ne/. CHHKeHHMe PHCKA 32 CYeT COBEPIICHCTBOBAHUA
KOHTPOJIsA 0c000 onacHbIX pador. Padora B MaJbIX rpynmnax

Lesb: npoaeMOHCTPUPOBATh CXOACTBO WM pa3jinyMsl apaMeTpoOB PUCKa, BhIPAOOTATh
CTpaTeTui0 WIK pa3paldoTaTh IUIAH MO COBEPIICHCTBOBAHUIO KOHTPOJS 0COOO OMACHBIX padoT,
BBISICHUTh OTHOIICHUE PA3IMYHBIX IPYIIT YYACTHUKOB K OJHOMY M TOMY K€ BOIIPOCY.

3agaun:

Pa3BuTHe HaBBIKOB OOIIEHUS U B3auMojelcTBUA B rpymnie. opmMupoBaHUE IEHHOCTHO-
OPHUEHTALMOHHOTO eAUHCTBA rpymnbl. [loompenue k ruOKoi cMeHe COLabHBIX POJIei B
3aBUCHMOCTH OT CUTYaLlUH.

Mamepuanvnoe obecneuenue: KapTouku ¢ 3agaHusMu 1 orBeramu. CeKkyHaomep.
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IpakTu4eckas padora Ne 8. Pacuer u rpaguueckoe npeacTabBjieHue
NOTEHIHAJBLHOI0 TEPPUTOPHATBHOIO0 U COMAJIBHOI0 PUCKOB

Ileny 3anamua: HayduTbHCS PACCUUTHIBATHD M HAHOCUTh Ha KapTy IOTEHUUAIbHBIN
TePPUTOPUATBHBIN pUCK BO3HUKHOBEeHHS aBapuu Ha OI10, a Taxxe ctpouts F/N nmuarpammsl

3aganue. PaccunTarh CONMANBHBIN PUCK MTPH BEIOpOCE MTpONaHa U3 MIapoBOTO pe3epByapa.
Jlannble 151 pacyera

PesepByap pacrionioskeH Ha TEPPUTOPUN PE3EPBYAPHOTO TMAapKa CKJIaJa CKUIKCHHBIX Ta30B U HMEET
o6bem 1000 m3. Temmeparypa 20 °C. IInoTHOCTH CxkmKeHHOTro mpomana 530 xr/m3. CTeneHb
3anonHeHus pesepByapa 80 % (o oobemy). Y nenbHas TerioTa cropanus npomana 4,6 - 107 Jx/kr.

Paccrosinue oT pe3epByapa hi (o) YeJI0BeKa, TUTSt KOTOPOTO
OTIpEeCISAIOT WHAWBHUIYaJIbHBIN PHCK, COCTaBIISIET 500 M. Ananus
CTaTUCTUKH aBapui noKasai, YTO BEPOSITHOCTD BeIOpOCa mporana u3

pesepsyapa coctasnser 1 - 102 rox™.

Teopernyeckue MNOJI0KEHUS

TpeboBaHMs U TAMbI pacyeTa MOTEHIUATIBHOIO TEPPUTOPUAIIBEHOTO U COLIUAIIBHOTO PUCKOB
npusenenbl B ['OCT P 12.3.047-98 IloxapHas 0e€30IaCHOCTh TEXHOJIOTMYECKUX IPOLIECCOB.
O6mue TpeboBanus.Meronas! kouTposs. [Ipunoxenus O u 1O.

OneHKy pucka IpoBOJAST HA OCHOBE IOCTPOEHUS JIOTUYECKOUN CXEMBbI, B KOTOPOW YUUTHIBAIOT
pas3InYHble HHUIIMHUPYIOIIHE COOBITUS M BO3MOXKHBIE BApUAHTBI MX Pa3BUTHS.

PaccuutsiBator BepositTHocTH Q(A1l) peanu3anuu KaxkJ10ro U3 paccMaTpuBaeMbIX BapUaHTOB
JIOTUYECKON CXEMBI. [[JIs1 3TOro UCIONb3yI0T CAEAYIOIUE COOTHOLICHHUS:

Q(Al) = QaBQMrQdQo.1r , ®.1)
rze QaB — BEpOSTHOCTb aBapUIHOTO BBIOPOCA FOPIOYETro BEIecTBa (pa3repMeTH3alisl yCTaHOBKH,
pe3epByapa, TpyooIpoBoIa);
QMr — BEpOSITHOCTh MTHOBEHHOT'O BOCIUIAMEHEHHUS UCTEKAOIIEr0 IPOAYKTA;
Q¢ — BeposATHOCTD (PaKeIBHOTO TOPEHUS CTPYH UCTEKAIOIIETO MPOIYKTa;
Qo. 11 — BEpOATHOCTH pa3pyIIeHUs OJIM3JIEKAIEro pe3epByapa Moj BO3AEHCTBUEM «OTHEHHOTO
niapay;

Qo.m = 1-Qo.1m.
Q(A2) = QarQmrQdQo.mr , (3.2)
Q(A3) = QaBQmrQ'o.1r . ®.3)
rae Q'0.11 — BEpPOSATHOCTh pa3pyllIeHHs pe3epByapa ¢ 00pa30BaHHEM «OTHEHHOTO IIapay.
Q(As4) = QaBQmrP3 , (3.4)

rae QMr — BepOSTHOCTh TOT'O, YTO MTHOBEHHOT'O BOCIUIAMEHEHUSI UCTEKAIOIIEro MPOIyKTa
HE IIPOU30UJIET;
P3 — BeposATHOCTH TOTO, YTO CPEJICTBA MPEIOTBPALICHHS TOXKapa 3a7ady BBIMOIHHUIH, JTH00
MPOM30IILIO paccessHue obJ1aKa mapora3oBO3IyIIHON CMeCH.
Q(As) = QasQwmr P3QB.mQo.1r , (3.5)
rze P3 =1- P3 BeposTHOCTb HEBBIMOJIHEHHS 3a/1a4l CPEACTBAMU MPEI0TBPAIIECHUS T0XKapa;
QB. 1 — BEpPOSITHOCTH BOCIJIAMEHEHHUSI POJINBA.

Q(As) = QaBQwmr P3QB.nQo.m1 , (3.6)
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Q(A7) = QasQwmr P3QB.nQc.0Qo.11, ®.7)
rae QB.m =1- QB.1I1 ;
Qc.0 — BEPOATHOCTH BOCIIAMEHEHHUS 00JIaKa MapOBO3YIIHONW CMECH.
Q(As) = QasQwmr P3QB.11Qc.0Qo.1r , (2.8)
Q(A9) = QasQwmr P3QB.1Qc.1Qo.11 (3.9)
rae Qc.n =1- Qc.0 — BepoATHOCTH CropaHus 00J1aKa MapoBO3AYIIHOM CMECH, C Pa3BUTHEM
U30BITOYHOIO JIaBICHHS.
Q(A10) [J QaBQwmr P3QB.mQc.xQo.1 (D.10)
CumBouibl A1 — Aio 0003HAYAIOT:

A1 — MrHOBEHHOE BOCIUIAMEHEHHE HCTEKAIOUIero MNpOAYKTa C MOCIEIYIOMUM (QaKeIbHbIM
TOPEHUEM;
A2 — dakenpbHOE TOpeHHUE, TEIUIOBOE BO3JciicTBHE (hakena MPUBOIUT K pa3pyLICHUIO

OyM3JIeKaIero pe3epByapa 1 00pa30BaHUIO «OTHEHHOTO IIapay;
A3z — MTHOBEHHBII BRIOPOC MPOJIYKTa C 00pa30BAHUEM «OTHEHHOTO IIIapay;

A4 — MIHOBEHHOro BOCIUIAaMEHEHMsSI HE IIPOM30LUIO0, aBapusl JOKajlu3oBaHa Onarojpaps
3¢ heKTUBHBIM MepaM M0 MPeI0TBPALIECHHUIO MOXkKapa TU00 B CBSA3H C PACCETHHEM NapOBOro 00JaKa;
As — MIrHOBEHHOH BCHBIIIKM HE IPOM3OILIO, MEPhl M0 NPEJOTBPALICHHUIO IOXKapa ycrexa He

MMEJH, BO3rOpaHue MpoJINBa;
A7— cropanue o06s1aka mapora3oBO3yIIHON CMECH;
Ag— cropanue o0jaka ¢ pa3BUTHEM U30BITOYHOTO JaBIICHUS B OTKPBITOM MIPOCTPAHCTBE;
As, Ag, A10— pazpylieHue OJIu3exaIiero pe3eppyapa no/1 BO3AeiCcTBUEM N30bITOYHOTO JIaBJICHUS
WM TeIUIa PU TOPEHUU MPOJIMBA UM 00pa30BaHUU «OTHEHHOTO IIapay.
OneHKy BEpOSTHOCTHBIX MapaMeTpoB, BXoAsamux B ¢opmyasl (3.1) —(3.10), mpoBogsT
CJIEAYIOLIMM 00pa3oM.

BepositHocTs QaB pasrepMerrsaliuu yCTaHOBKHU (TpyOOmpoBOja, pe3epByapa) u BeIOpoca
TOPIOYEro BEIECTBa B TEYEHHUE I0Jla OMPEAEIIAIOT UCXO0/Is U3 CTATUCTUYECKHX JaHHBIX 00 aBapusix
o ¢popmye

Qas=Nas/NycrT

ryie NaB — o011ee 9rciio aBapuifHBIX BEIOPOCOB TOPIOYETO MPOAYKTA HA YCTAHOBKAX JAHHOTO THTIA;
NycT — Tesno Hab01aeMbIX €IMHUI YCTAaHOBOK;
T— nepuon HaOIIOIEHUS, JIET.
BeposiTHOCT, MTHOBEHHOTO BO3TOpaHMs MCTEKAIOMIEr0 MpOoAykTa QMI pacCYUTHIBAIOT MO
dbopmyre
Q mr = Nmr/ Na.B. (3.12)
riae NMI — 9YHUCJIO CIIy9aeB MTHOBEHHOTO BOCIUIAMEHEHHUS HWCTEKAIONIero IMPOJYKTa TPU €ro
aBapUHHBIX BEIOpOCAX.
[Tpu OTCYTCTBUY HEOOXOIUMBIX CTATHUCTUYCCKHX JAHHBIX JOITYCKASTCS IPUHUMATH:
Qur=0,05; Qmur =0,95. (B.13)
BeposiTHOCTE BO3HUKHOBEHHS (hakeapHOro ropeHus Q¢ paccUuThIBAIOT 10 hopmyrie

Qd =Nd¢/ N wr, (D.14)
riae N — uncio ciydaeB GpakeabHOT0 TOPEHHUs] HCTEKAOMIEro MPOIyKTa Ha YCTAHOBKAX JTaHHOTO
THIIA.
BeposiTHOCTE  BO3HHKHOBEHHSI «OTHEHHOTO MIapa» MPH pPa3pylIeHHH OJIHM3IICKAIIETO
31



pe3epByapa mojJ BO3ACHCTBHEM moXxapa (M30BITOYHOTO HaBieHus) QO.II PACCUYUTHIBAIOT I10
bopmyie

Qo.aur=1 - P6x Pm.a Por [1 - (1 - Pop)(1 - Pr.m)], (B3.15)

rae Pr.a — TexHuyeckas HaJIe:KHOCTh IPEIOXPAHUTEIILHONU apMaTyphbl pe3epByapoB, MIPUHUMAOT:

Pn.a=
{O, 95 — ecsin yCTAaHOBJIEHBI CUCTEMBI aBAPUUHOTO COpOca NPOAYKTA C TpebyeMoi NPOU3BOJUTENBHOCTHIO
0 — ecsu cucTeMbl aBapUHHOI0 c6poca OTCYyTCTBYeET

P6s1 — TexHUYecKas HaZeKHOCTh CUCTEM OJIOKMPOBAHUS ITPOLIECCOB [10J1a4U U ITepepaboTKH
IIPOJIYKTa IIPH aBapuH, IPUHUMACTCS:

P6JI‘{0' 95 — ec/M cUCTEMBI 6IOKUPOBAHUS YCTAHOBJIEHEI
0 — ecsu cucTeMbl GJIOKUPOBAHUS OTCYTCTBYET

Prm — BeposATHOCTh >(PPEKTHBHON 3alIMTHI TOBEPXHOCTH YCTAHOBKH C TIOMOIIBIO
TEIIOU30JIMPYIOIINX TOKPBITHIA:

0,95 — npu HAJIMYMU TEMJIOU30JTUPYIOLIETO HOKPBITUS
0 — mpuY OTCYTCTBUH TEMJION30JUPYIOLIErO MOKPBITHS

PT.H.={

Pop — BeposTHOCTD 3 PEeKTUBHOM paOOTHI CUCTEM OPOIICHHS YCTAHOBOK (pe3epByapoB):
Pon=Py.n.cP(tup<tp)+Py.mcPup P'(tup<tp)

rze Py.n.c — BeposITHOCTD BBINOJIHEHUS 3a/1a4l YCTAHOBKAMHU MOXKApHOW CUTHAIN3ALINY;
Py.m.c =1-Py.n.c;

Prp — BeposATHOCTH BBI30BA IEPCOHAIIOM ABAPHUIHBIX NTOAPA3ICICHUN:

0,33 — npu 0AHOCMEHHOM peXHMe PabGOoThI
Pr.11.={ 0,67 — npu gBycMeHHOM pexuMe paboThI,
0 npy TpexCMeHHOM peXUMe paboThI

tp —pacueTHOe BpeMsi BO3AECHCTBUS OMACHBIX (DAaKTOPOB MoOXKapa Ha OIM3JIeKaluii
pe3epByap 10 €ro pa3pylleHus, MUH;
trp — BpeMs IPUOBITHS ONIEPATUBHBIX MOJIPa3/IeNIEHU K MECTYIOKapa, MUH;

P(tnp < t p — BEepOATHOCTh MPHOBITHS ONEPATUBHBIX TOAPA3ICICHUNA MOKAPHON

OXpaHbl 32 BpeMsi, MEHbIIIEE pACUETHOTO BPEMEHHU pa3pylIeHHsl OIU3JIeKalIlero pe3epByapa.
BepositHocTh P3 peoTBparenus noxxapa 6maronaps 3ppeKkTUBHBIM TPOTHUBOMOXKAPHBIM
MEPONPUITHUSIM UITH 110 TIOTOIHBIM YCIIOBHUSIM PACCUUTHIBAIOT MO (opMyJie
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P3= Nu.B /(Na.B — Nwmr), (3.17)

rae NH.B — 4MCIIO aBapui, IIPU KOTOPBIX HE IIPOU3O0IIIIO BOCIIAMEHEHHUSI TOPIOYMX BEILIECTB.
BepositHOoCcT QB.II BOCIUIAMEHEHHUsI MPOJMBA I'OPIOUMX BEIIECTB, 0Opa30BaBILEroCs B
pe3ysbTaTe aBapuH ¢ pasrepMeTH3arell yCTAaHOBKU, PACCUUTHIBAIOT 10 (opMyIie

QB m = NB n1/(Na B- Nmr - Nu B) , (D.18)

rie NB.IT — YHCIIO0 CTy9acB BOCIIAMEHEHHMSI POJIMBA NIPU aBapHsIX HA YCTAHOBKAX JIAHHOTO THIIA.
BepositHocTh Qc.0 0 cropanusi o0Jiaka IMapoBO3AYIIHOW CMeCH, 0Opa30BaBIICHCS B
pe3ysbTare BEIOpOCca U MOCIEAYIOIIEro HCIIApEHUs TOPIOYHX BEIIECTB, PACCUUTHIBAIOT 10 (popmyrie
(3.19)
rae Nc.o — 4ncio ciydaeB cropanus o01aka MmpH aBapusx Ha yCTAaHOBKAX JaHHOTO THIIA.
BepositHocTh Qc.1 cropaHus MapoOBO3IYIIHOH CMECH C pa3BHUTHEM H30BITOYHOTO
JABJICHUS PACCUUTHIBAIOT IO (popMyIie

Qc 1 =Nc a/(Na B- Nmr - NBI) (2.20)'
rze Nc.Jl — YHUCIIO CITy4aeB CrOpaHus MapoOBO31YIIHOW CMECH C Pa3BUTHEM H30BITOUHOTO JIABIECHUS
IIPYU aBapUsX HAa yCTAaHOBKAX JIaHHOT'O THIIA.

Ecnu cratuctuueckue 1aHHble, HEOOXOAUMBIE JUIsl pacyeTa BEpOSITHOCTHBIX ITapaMeTpOB,
Bxomsamux B (opmynsl (D.1) — (3.10), OTCYTCTBYIOT, BEpOSTHOCTh PEATH3AIHUU PASTUIHBIX
CIIEHapHEB aBapUU PACCUUTHIBAIOT IO (hopMmyIie

Q (A1) =QaB Q (Ai)cT, (2.21)

rae Q (Ai)cT — craTHCcTHYECKast BEPOSTHOCTh PAa3BUTHS aBApHUH I10 i-if BETBU JIOTHYECKON CXEMBI.
s CYT, Q (Ai)ct onpenensiroT o Tabi. O.1.

Tabmuna 3.1
CraTucTH4ecKre BEpOSITHOCTH Pa3IMYHbBIX ClIEHAPUEB pa3BUTHS aBapuu ¢ BeIOpocom CYT

Cuenapuii Beposio Cuenapuii aBapuu BepositHOCTB
aBapuu CTh
daken 0,0574 CropaHue cpa3BUTHEM

. 0,0119
OrnHeHHbIil map 0,7039 M30BITOYHOTO JaBICHUS

0,0292

I'openwne mpoauBa 0,0287 be3 ropenus 1
Cropanue obyaka 0,1689 Hroro

I[J'ISI KaXZI0ro BapuaHTa JIOTHYSCKOM CXEMBI IMPOBOJAT PACUCTHI MOPAXKAOUIUX (I)&KTOpOB
(I/IHTeHCI/IBHOCTI) TCIIJIOBOT'O U3TYUCHUA, AJTUTCIIBHOCTD €T0 BOSHeﬁCTBHH, N30BITOYHOE JaBJICHHUC U
HUMITYJIbC BOJIHBL ,Z[aBJ'IeHI/ISI) C TIOMOIIBKO MCTOAOB, IMPUBCIACHHBIX B MPHUIIOKCHUAX B, I[, E.
Brrancnenms IMPOBOJAT AJIA 3aJaHHBIX paCCTOSIHI/Iﬁ OT MECTa MTHUIITMUPOBAHUA aBapHHu. KommaectBo
BCIICCTBA, INPUHUMAIOMICTO Y4YaCTHC B CO3JaHHU MOPpAKAOIINUX (I)aKTOPOB, OICHUBAKOT B
COOTBETCTBUH C paCUCTHBIM BaApUAHTOM aBapHH. YcaoBHas BEPOATHOCTDH Ql'Il IIOpaXCHUA 4CJIO0BCKa
HU30BITOYHBIM AABJICHUCM, PpPA3BUBACMBIM IIpH CTOPAHUU Ta30IapOBO3AYIIHBIX CMCCCI>'I, Ha
pacCTOAHNHU 1 OT DIIHUUCHTPA PACCUYHUTHIBAOT CIICAYIOIIUM o6pa30M: - BBIYHCIIAIOTCS U30BITOYHOE
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JaBieHrue Ap U UIMIYJIbC | 10 METO/1aM, OTIMCAHHBIM B IPWIOKeHHH E; - ncxons u3 3HaueHuid Ap u
I, BBIYMCIISIOT 3HAUYCHUE «ITPOOUT»—(YHKIMHU Pr 1o ¢hopmysie

Pr=5-026In (V), (2.22)

17500\ 84 290\ 23

eV =(T55) T+ ()

Ap — u30bITOYHOE AaBieHue. [1a;

| — MMIYJIbC BOJIHBI AaBieHus. [1a - c;

- C TIOMOIIBIO COOTBETCTBYIOUICH TAaONUIBI ONPEENSIOT YCIOBHYIO BEpPOSTHOCTH
MOpPaKEHUSI YEJIOBEKA.

VYcioBHas BEPOSTHOCTh MOPAXKEHUS YEJIOBEKA TEIIOBBIM H3JIyYEHHUEM OIIpEEseTCs
cenyroImuM 00pa3oM: a) pacCuuThIBalOTCs Pr o ¢popmyre

Pr=-14,9+2,56 In (t q1,33), (3.24)
rae t — a¢dexkTuBHOE BpeMs IKCIIO3ULINH, C;
( — MHTEHCHBHOCTbH TEIUIOBOTO M3TydeHus, KBT/M2.
t oIpenensroT:
1) ans noxkapos npoauoB JIBJXK, 7K u TBepabIx MaTepuaios
t=to +x/v, (D.25)
rze to — xapakTepHoe BpeMsi 0OHapYKEeHHUs TI0XkKapa, ¢ (I0IMyCcKaeTcss NpUHUMATh t = 5 C);
X — paccTosiHue OT MeCTa PACIOJIOKEHUS 4YeJNOBEKa 10 30HbI (MHTEHCHUBHOCTH TEIJIOBOTO
U3Iy4eHus: He npesbimaeT 4 kB1/M2), M, v — CKOpPOCTh IBUKEHHUS YeIOBEKa, M/C (JIOMyCcKaeTcs
IpUHUMATH V = 5/¢);
2) nns BO3JIEHCTBUS «OTHEHHOTO I1apa» — B COOTBETCTBUU C MpHIIOKEHHEM /[];
3) ¢ moMomp TAOIUIBI D.2 OMPEICNIOT YCIOBHYIO BEPOSTHOCTh Qi TOpakeHHs deloBeKa
TEIUIOBBIM M3JIy4EHHEM.

WunuBuyansHeli puck R, roa™, onpenensior no gopmyite

R= Y, QnuiQ(Ai), (3.26)
rae Qmi — yCJIOBHAsI BEPOSATHOCTh MOPAKEHUS YEJIOBEKA MPU peaM3aluy I-il BETBU JIOTHYECKOM
CXEMBI;
Q(A,) — BepOATHOCTH peann3aliy B TeUEHHE TO/A | -if BETBH JIOTHUECKOH CXEMBI, TOI 1,
1 — YUCJIO BETBEU JIOTUYECKOU CXEMBI.
IIpumep — Pacuer MHAMBUIyaIbHOTO PUCKa IIPU BBIOpOCE MPOIIaHa U3 LIapOBOTO pe3epByapa.
Jlannble ans pacyera
PesepByap pacnonoxeH Ha TEPPUTOPUN PE3EPBYAPHOTO MApKa CKIIaAa C)KUKEHHBIX Ta30B U UMEET
o6wem 600 M3.(puc.1) Temneparypa 20 °C. TInoTHOCT CxKMAKeHHOTO Tponana 530 kr/m3. CreneHp
3amoHeHus pesepByapa 80 % (1o 0obeMy). Y ienbHas TeroTa cropanus npornana 4,6 - 107 JIx/kr.
Paccrostnne ot pesepByapa 10 4eNOBEKA, I KOTOPOIO ONPEAEISAIOT MHIMBUIYAIbHBIA PHUCK,
cocrasisieT 500 M.
AHau3 CTAaTUCTUKM aBapHil TOKa3aj, 4YTO BEPOSITHOCTh BBHIOpOCa IpomaHa M3 pe3epByapa
cocrasiser 1107 roxt.
Pacuer
BrITIOTHIM OIIEHKY BEpOSTHOCTH Pa3BUTHS aBapuu 1o Tadsmie J.1 u popmyne (3.21).
BeposiTHOCTB cropanus napoBO3IyIIIHON CMECH B OTKPBITOM IPOCTPAHCTBE ¢ 00pa30BaHUEM BOJIHBI
u30bITOuHOTO NaBieHus (A9)

1
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Qc.ni=1-10-3-0,0119=1,19 - 10-5 rox L.

BeposTHOCTh 00pa3oBaHus «OTHEHHOTO mapay (A43):

Qo.m=1-10-3 - 0,7039 = 7,039 - 10-4 rox L.

BeposTHOCTh BOCIITaMEHEHUs IposiuBa (A5):

Q=1 -10-3-0,0287 =2,87 - 10-5 roxt.

BeposTtHocTH pa3BUTHS aBapUH B OCTAIBHBIX CIy4asiX MPUHUMAIOT paBHbIMH 0.

OnpenensieM 3HaUCHUS TOPAKAIUX (PAKTOPOB C MOMOIILI0 METOJIOB, MPUBEICHHBIX B
npunoxenusx B, /I, E.

CornacHo pacueraM, BBIIIOJHEHHBIM B KOHTPOJIBHBIX INpumepax npuinoxenuin [, E,
U30BITOYHOE JIaBJICHHUE Ap U UMITYJIBC | BOJIHBI JABJICHHS, HHTEHCUBHOCTh TEIIOBOTO U3JIYYCHHS OT
«OTHEHHOTO II1apay JO.III U BpeMsi ero cyliecTBoBaHus ts Ha pacctosHuM 500 M COCTaBIISIFOT

Ap = 16,2 xI1a, i = 1000 ITa - ¢; qo.m = 12,9 kB1/M2, ts = 40 c.

B cootBeTcTBUM C mpuiiokeHHeM B 3HaueHNME WHTEHCHMBHOCTH TEIJIOBOTO HM3JIYYEHHUS OT
ToKapa IPONTHBA IIpoNaHa Ha pacctosanu 500 M coctapmser qi = 0,7 KB1/M2.

Jlis mpUBEACHHBIX 3HAYeHHWH mMopaxarouux ¢akropoB nmo ¢opmyinam (2.22) u (0.24)
oTpezieIiieM 3HAYCHHS «ITPOOUT» — (QYHKIIUU Pr, KOTOPBIE COOTBETCTBEHHO COCTABJISIFOT

P =4,83; P*",=3,28; P". =0
Jlist yKa3aHHBIX 3HAUEHUH «IIpOOUT» — (PYHKIIMHU 110 COOTBETCTBYIOMIEH TabuIe yCIOBHAS
BEPOSITHOCTH MOPAYKECHUS YEITOBEKA MOPAKAIOIIKUMHU (PaKTOpaMy paBHa:

Q% = 4,43; Q" = 0,04; Q" = 0

ITo popmyine (2.26) onpenensieM UHAUBUAYAIbHBIN PUCK:

R=43-101-1,19-10°+4,0-102-7,039 - 10*=3,3 - 10° rox ..

Hanocum Ha kapTy 30HY, OrpaHMYEHHYIO JTHMM YPOBHEM pHUCKA, TaKUM
00pa3oM, MpeJICTaBIseM MOTEHIUAIBHBIA TepPUTOPUATIBHBINA PUCK.

Jlis Gonbiield TOYHOCTU pacyera paszensieM Tepputopuio 30H b u B Ha momzonsl (c
II mo VIII), cnenyromue oxna 3a apyrod uepe3 kaxaole 100 m (puc. 2), u ompenenseMm
YHUCIIO monen nb, nB, IIOCTOSIHHO PeOBIBAIOIIINX B ITHUX MOJ30Hax.
C MIOMOIIBIO rpaduka (puc.2) olnpezensieM cpenHue 1o
nog3onaM [—VIII ycnoBHbIe BeposiTHOCTH mopaxenus uenoBeka ( Qc ma ,Qo mir , Qm m ) u
OXHIaeMOe  YHCI0  morubmmx  soged NI mpu peanu3aliid  COOTBETCTBYIOLIMX
BapMaHTOB JIOTMUECKON cxeMbl (A7 moa3oHbl | ompeneneHue NpOBOAST IO  BHELIHEH
rpaHuLe 30Hb1). Ha 0OCHOBaHNH NOTy4EHHBIX PE3YyIbTATOB ONPEAEIIAEM COLUAIbHBINA PUCK

$=119-10-5+7,039 - 10-4=7,2 - 10-4
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IIpunoxenne 2

IIpumepHbIe TecTOBbIE 32JaHUS 110 AUCUUILIMHE «YIPABJIeHHe PUCKAMH, CHCTEeMHbIH
aHaJIM3 U MoJeaupoBanne» k Moay.ao 1

1. Yto Takoe MoJieupoBaHue?
A) Dto nporuiecc no3HaHus 00BEKTa
b) D10 mportiecc mocTpoeHus ¥ UCTIOIB30BAHMS MOJICTH
B) D10 npotiecc npeacrapieHus 00bEKTa UCCICIOBAHUS
I') OTo mpouecc uccneaoBanus 00bEKTa

2. Yto Takoe Mojenb 00beKTa?
A) OOBEKT-3aMECTHTENIb 00BEKTa-OpUTHHAJIA, 00SCIICYMBAIOIINN U3yUEeHUE
BCEX CBOMCTB OpHUTMHAaja

b) O6bekT-opuruHal, KOTOpblid 00ecreunBaeT U3y4eHrne HEKOTOPBIX CBOUX
CBOWCTB

B) O6bekT-3amecTuTenbh 00beKTa-OpUrnHaia, 00eCreurnBaomuii H3yueHue
HEKOTOPBIX CBOWCTB OpUTHHAJIA

') O6bekT-opuruHal, KOTOpbIi 00ecrieunBaeT U3yueHre BCEX CBOMX CBOMCTB

3. Kakoli TN ueasbHOTO MOJISITMPOBAHUS HCIIOIB3YET UTPOBBIC CIICHAPUHN?
A) IMuTaniMOHHBIN

b) Ananutnyeckuit
B) UnTyuTHBHBIMI
I') Cemuotnueckuit

4. Kako#t Tun u1ealisHoro MoJIeIMpOBaHMs UCIIOIb3yeT 00OCHOBAHHBIE UCXO/IHBIE
MPEITOJIOKEHUS?

A) CemaHTHYECKUI

b) Maremarnueckuit

B) Ananutnyeckuit

') MbIciaeHHBIN SKCIEPUMEHT

5. YkaxxuTe, Kakoi U3 3TaroB BBIOIHAETCS IPU MOJECIMPOBAHUH MTPOLIECCOB B
TeXHOC]epe Mmociie CEeMaHTHYECKOTO MOJICITUPOBAHHS?

A) IIpoBepka aJeKBaTHOCTH MOJIENN

b) [NocTanoBka 3a1aun 1 000CHOBaHHUE METOa €€ PEIICHUS

B) IlpoBepka KOPPEKTHOCTH MOJIENN, KAUECTBEHHBIH aHAIIU3

') PazpaboTka anroputMma perieHus 3a1aqu

6. Mepa omacHOCTH, XapaKTepU3yIOIlas BO3MOXXHOCTh BOSHUKHOBEHHS aBapuu Ha
OITACHOM TPOHM3BOJICTBEHHOM OOBEKTE U TSHKECTH €€ TIOCIEACTBHN — ATO ...
A) Yrpo3sa aBapun
b) Puck aBapun
B) Otkas cucremsl
I') be3omacHocTh

7. Puck — o510 ...

A) KOonUYecTBEHHAs OIIEHKA OMACHOCTH
b) HoMeHkI1aTypa onacHOCTH



B) ycnoBus, npu KOTOPHIX peain3yroTCs MOTCHIIHATbHBIC OMTACHOCTH
I') mouck nmpuunx

8. [Ipuemsemslii puUCK — 3TO ...
A) cTpeMIICHHE K YPOBHIO 0€30ITaCHOCTH C YI€TOM 3KOHOMHUYECKHIX
BO3MOXXHOCTEH €ro TOCTHKEHUS
b) kauecTBO O1IEHKH OMacHOCTEH
B) ycTOMUYMBOCTD K IEUCTBUSAM MOPAKAOIIHNX (DAKTOPOB
I') pezepBHBIE BOBMOXHOCTH TEXHUUECKUX CUCTEM

9. TexHUYECKUI PUCK — ITO ...

A) "acToTa opa)kx€Hus OTAEJILHOIO YEJI0BEKA B PE3yJIbTAaTe BO3ACHCTBUS UCCIEAYEMBIX
(akTOpPOB OMACHOCTH ABAPHI

B) BeposATHOCTH OTKa3a TEXHUUECKUX YCTPOMCTB 3a ONPEAEIICHHBIN EPHO]
(GYHKLMOHUPOBAHUS

B) macmitaObl U TSDKECTh HETaTUBHBIX MTOCIIEACTBUI aBapuil, CHUKAIOLIMX KaueCTBO
JKU3HU JIIOJEN

I') cooTHOMIEHHEM TIOJIB3BI U BPEAA, TIOIYYaeMBIX OOIIECTBOM OT BHJIA IPOMBIIIIICHHOM
JEATEIIBHOCTH

10. unuBUlyanbHBIA PUCK — 3TO ...

A) yacToTa nopakxeHus OT/AEIbHOI0 YeIOBEKa B pe3yJIbTaTe BO3ACHCTBHS UCCIIEyEeMBbIX
(aKTOpPOB OMACHOCTH aBapuit

b) BeposITHOCTH OTKa3a TEXHUYECKUX YCTPOUCTB 3a ONPEEICHHbIHN epuoa
(G yHKIIMOHUPOBAHUSI

B) macmiTabsl ¥ TSKecTh HEraTUBHBIX MOCIIEICTBUI aBapuii, CHUKAIOIIUX KauyeCTBO
JKU3HHU JIIoAei

I') cooTHOMIEHHEM TOJIB3BI U BPEAa, MOTY4aeMbIX OOIIECTBOM OT BHJIa IPOMBIIIJIEHHOM
JeSITEIbBHOCTH

11. CounanpHblil pUcK — 37O ...

A) yacToTa nopaxeHHs! OTAEIBLHOIO YEJIOBEKa B PE3YJIbTAaTe BO3AEUCTBUS UCCIIETYEMbIX
(akTOPOB OMACHOCTH aBAPH

B) BeposATHOCTH OTKa3a TEXHUUECKUX YCTPOMCTB 3a ONpPEAeSICHHBIN MepHO]
(bYHKLIIMOHUPOBAHUS

B) macmitaObl U TSDKECTh HETaTUBHBIX MOCIIEACTBUI aBapuil, CHUKAIOLINX KaueCTBO
JKU3HU JIIOAEH

I') cooTHOIIEHNEM TTOMIB3BI U Bpeia, MOIyYaeMbIX O0IIECTBOM OT BUA MPOMBIIIIEHHOM
JESATEIIBHOCTH

12. DKOHOMHYECKHI PUCK — ATO ...

A) yacToTa MopakeHUs OTAEIBHOTO YEIOBEKa B pe3yabTaTe BO3ACHCTBHS UCCIETyEeMBIX
(haKTOpPOB OIMACHOCTH aBapuid

B) BeposTHOCTh OTKa3a TEXHUYECKUX YCTPOUCTB 3a ONPEIETICHHbIHN eproa
(GyHKIIMOHUPOBAHUS

B) macmitaOsbl U TSKECTh HEraTUBHBIX MOCIEACTBUI aBapuil, CHIKAIOIINX KaueCTBO
JKU3HHU JIIOAeH

I') cooTHOIIEHHEM TIOJIB3BI U BPEAa, OIY4aeMbIX OOIIECTBOM OT BHJIAa POMBIIIJICHHOM
JeSITEIIbBHOCTH

13. Bo3HUKHOBEHHUE pUCKA HE 3aBUCUT OT:
A) HanuuKMe NCTOYHHMKA OITACHOCTH



b) nanmuuue gaxropa onmacHOCTH B OMACHOH (I BPEIHOM) J03€ sl 0ObEKTOB
BO3JICUCTBUSA

B) uyBcTBUTENBHOCTE OOBEKTOB BO3ACHCTBHS K (PaKTOpaM OMacHOCTH

I') BepoATHOCTH OTKa3a TEXHUYECKUX YCTPONCTB

14. Un>xeHepHbIE METOABI — 3TO ...

A) Metobl TpOTHO3UPOBAHUS U aHATIU3a PUCKOB, OCHOBAHHBIC HA 3aKJIFOUEHHSIX
9KCTIEPTOB

b) MeTopl, TO3BOJISAIONINE U3YUUTh CTATUCTUKY MOTEPh, HMEBIIIUX MECTO B TIOJJOOHBIX
BU/JIaX TIPOMBIIIICHHOHN JESTEIbHOCTH, & TAK)KE YCTAHOBUTH BEPOSITHOCTh 0€30MacCHOM
eITEIbHOCTH

B) MeTop1, TO3BOJISAIONINE CTPOUTH MOJIECIIN OMACHBIX U BPEIHBIX (PaKTOPOB
BO3JICUCTBHS Ha YEJIOBEKA, TPYIITY HACCIICHHS

I') Meroas! mporHO3UpOBaHUs U aHATIM3a PUCKOB, OCHOBAHHBIE Ha ONPOCE HACEJICHUS

15. MoaeabHble METOIBI — 3TO ...

A) MeToibl IPOTrHO3WPOBAHUS U aHAIM3a PUCKOB, OCHOBAHHBIC HA 3aKIIFOUCHUSX
9KCIIEPTOB

b) Metozpl, 103BOJISAIONINE U3YUUTh CTATUCTUKY NIOTEPh, UMEBILIUX MECTO B MOJOOHBIX
BUJIaX MIPOMBIIIIJICHHON JAESITeTbHOCTH, a TAK)KE YCTAHOBUTH BEPOSTHOCTH O€30MacHOM
JeTENBHOCTH

B) Metoapl, M03BOJISAIONINE CTPOUTHh MOJICTH OIACHBIX M BPEIHBIX (PAaKTOpOB
BO3JICHCTBUS HA YEJIOBEKA, IPYIITY HACEIICHUS

I') MeTtoas! MPOTHO3MPOBAHHUS U aHAJIN3a PUCKOB, OCHOBAHHBIE HA OIPOCE HACCIICHUS

16. Conmonornueckue METOAbI — 31O ...

A) MeTtobl MPOTHO3UPOBAHUS U aHAJIW3a PUCKOB, OCHOBAHHbIE HA 3aKITIOYCHHSIX
HKCTIEPTOB

b) MeTozpl, mo3BOISAONINE U3YUUTh CTATUCTUKY TIOTEPh, UMEBIIUX MECTO B MOJOOHBIX
BUJIaX [TPOMBIIIJIEHHON AESITEIbHOCTH, a TAK)KE YCTAHOBUTH BEPOSATHOCTh O€30MacHOM
JIeSITETHOCTH

B) Metoapl, m03BOJISIONINE CTPOUTH MOJIETH OMACHBIX U BPEIHBIX (PAaKTOPOB
BO3JICUCTBUS Ha YEJIOBEKA, FPYIITY HACEICHUS

I') MeTtoas! MpOTHO3UPOBAHUS U aHATIM3a PUCKOB, OCHOBAHHBIE HA OMPOCE HACEIICHUS

17. DxcriepTHBIE METOABI — ITO ...

A) Metosbl NPOTHO3UPOBAHUS U aHAJIM3a PUCKOB, OCHOBAHHbBIE Ha 3aKIIOYEHMSIX
IKCIIEPTOB

b) Metozpl, mo3BoIsONINE U3YUYUTh CTATUCTUKY TIOTEPh, UMEBIIUX MECTO B MOJOOHBIX
BUJIAaX MPOMBIIUIEHHON AEATEIbHOCTH, a TAKXKE YCTAHOBUTH BEPOSITHOCTH OE30I1aCHOM
JeSITEIIbBHOCTH

B) MeTo/1b1, TO3BOJISIIONIME CTPOUTH MOJIEIH OMACHBIX U BPEIHBIX (PAKTOPOB
BO3/ICHCTBUS HA YEJI0BEKa, IPYIILY HACEIECHUs

I') MeToibl TPOrHO3UPOBAHUSA U aHAJIHM3a PUCKOB, OCHOBAHHBIE HAa OMPOCE HACETICHUS

18. BriGepute OCHOBHBIE 3Tallbl aHAIM3a PUCKA:

A) IInanupoBanue U opranuzanus paboT, olleHKa pUCKa, pa3paboTKka peKOMEHAALUH 110
YMCHBIICHUIO pPHUCKa

b) Unentudukanus onacHOCTeH, olleHKa pUcKa, pa3paboTKa peKOMEH Al 1Mo
YMEHBILIECHUIO PUCKA

B) C60p CTAaTUCTUYCCKUX JAHHBIX IO MCTOYHHKAM ONAaCHOCTEH, HﬂeHTI/Iq)I/IKaL{I/IH
OIaCHOCTEH, OLIEHKA PUCKA, pa3pabOTKa PEKOMEHIAIMM [0 YMEHBLIEHHUIO PUCKA
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I') IlnanupoBanue 1 opranu3anus padoT, HACHTU(UKAIIS OIAaCHOCTEH, OIICHKa pUCKa,
pa3paboTKa peKOMEHJAlMH 10 YMEHBIIEHUIO PUCKa

19. CyTb pUCK-MEHEHKMEHTA — 3TO ...:
A) ycTpaHeHHe pucKa
b) ynpasnenue puckom
B) cHmxenune pucka
I') BBIGOp pHCcKa

20. Kaxoii 13 3TanoB BBINOJHAETCS MPH YIIPABICHUU PUCKOM B TeXHOC(hepe moce
UIECHTU(DUKAITUN OTIAaCHOCTEH?
A) Bpi00p anbTepHAaTUBHBIX METOJOB YIPABIEHUS PUCKOM
b) MonuTopuHT onmacHoOCTeH
B) Ananu3 anpTepHaTUBHBIX METOJIOB YIIPABJIECHUS PUCKOM
I') Ouenka pe3ynbTaToB COBEPILIEHCTBOBAHUS CUCTEMbI YIIPABICHUS PUCKAMU

21. Yto Tako€ MOHUTOPUHT —
A) cuctema OLEHKHU M ITPOrHo3a
b) cucrema ynpasneHus: puckom
B) cuctema ydera omacHocTeit
I') cucrema 06pabOTKH TaHHBIX

22. Yto He sABISETCS 3a7a4€ii MOHUTOPHUHTA!
A) perynMpoBaHU€ KaueCcTBa OKPYKaroIeH Cpeibl
b) nabnronenue 3a COCTOSIHUEM OKPYXKaroIIel cpebl v (pakTopamu, BO3ACUCTBYIOIIMMHU
Ha Hee
B) nporuo3 coctosiHus OKpyKarolien Cpeabl B Pe3ybTaTe BO3MOXKHBIX 3arpsi3HEHUN U
OIIEHKY 3TOT'O COCTOSIHUS
I') otieHKy (haKTUYECKOTO COCTOSIHHSI OKPYXKAIOIIEH CPeIbl M YPOBHS €€ 3arpsi3HEHUs

23. Kakoe (-ue) yrBepxaeHue (-s1) BepHO (-b1)?
a — BOJIa B IZICPHOM PEAKTOPE CIYKHUT 3aMeITTUTeNIeM HEHTPOHOB
b — Bozia B siIepHOM peakTope CIYKUT TEINIOHOCUTEIIEM
A)uma,ub
b) Tonpko a

B) Tonbko b
INuua, uu b



IIpumepHbIe TecTOBbIE 32JaHUS 110 JUCHUILIMHE «YTIPaBJIeHHe PUCKAMH, CHCTEeMHBbIH
aHaJu3 U MoJeJiMpoBanue» Kk MoayJiio 2

1. OcHoBHOW 3amayeil (YHKIMOHAIBLHON TOJACHCTEMBl CHCTEMbl MOHUTOPHHIA U

nporuo3zupoBanus UC siBnsercs:

a) BIpabOTKa pEKOMEH 1Al 10 yrpaBiieHuio pruckamMu YC, 1o ux mpeaynpexIeHuro,
JIOKQJIM3aLM U, JINKBUIALMU M CMSTYEHUIO HETaTUBHBIX IMOCIIEICTBUI;

0) BeIpabOTKa PEKOMEHIAIMHI 10 BBIABICHUIO pUckoB UC M MX MpenynpexaeHuI0, U
JIMKBUJALIMY OCJIEICTBUH;

B) BBIpa0OTKa PEKOMEHIALMKA 110 OMpeaeiICHUI0 BO3MOXKHOTO xapaktepa UC wu
Macirada ux pa3BUTHUS;

F) BpraGOTKa pCKOMeHI[aI_II/Iﬁ I10 COCTAaBJICHUIO OTUCTHBIX JOKYMCHTOB IIpU KaKux-1100
qcC.

2. Kakoe yupexxJieHre BaXXHYIO pOJib B JieJle MOHUTOPHUHIa U porHo3uposanus YC B
Keipreiscrane?

a) MUHHCTEPCTBO IPUPOJHBIX PECYPCOB, IKOJOTUH U TEXHUUECKOTO HaaA30pa
Keipreizckoit PecriyOnmku;

o0 MUC KP;
B MuHKCTEpCTBO TpyJa U couraibHOM 3amuThl KP;
r MunucrepctBo 3apaBooxpanenus KP.

3. Yepes kakue CTPYKTYpbl OPraHU3YeTCsl U OCYIIECTBIISAETCS COUUAIBHO TUTMEHNYECKUN
MOHMTOPHHT ¥ IPOTHO3UPOBAHUE OOCTAHOBKU?
a) TeppPUTOPUANIbHBIE OPIaHbl CAHUTAPHO-3IUAEMUOJIOTHYECKOT0 HAA30Da;
0) yepe3 pernoHalIbHbIE CTPYKTYpPbI CUETHOM Iajarhl;
B) uHcnektupyromue opransl MUC KP;
I) CHeMUaJbHBIMH KOHTPOJBHBIMH OpraHaMH, OOpa3yeMbIMH aIMHHHUCTPALUSIMH
cyonekToB KP.

4. CKOIIbKO yPOBHEW MOHUTOPHHTA PA3IUYaIOT B 3aBUCUMOCTH OT MaciiTaba YC?
a)s;
0) 3;
B) 4;
r) 6.

5. Ilpu kakoM % OTHOIICHHUH MOPAKEHUS KOKU HACTYMAET JIETAIbHBIN ucxon?
a) 50%;
0) 40%);
B) 60%;
r) 70%.

6. CKOJIBKO pa3iMyaroT CTEICHEeH TePMUUECKOTO 05KOTa KOXKH YeJIoBeKa?
a)3;
0) 4;B) 2;
r) 5.

7. YcnoBHbIMH TUTIOBBIMU (ha3amu pa3zutus YC, He3aBUCUMO OT UX BHJIA, SIBISIOTCS...
a) HaKOIUICHME OTpHULATEIbHBIX 59(1)(1)61@013, HepuoJl pasBUTHS  KaTacTpodwl,
AKCTPEMAJIbHBIN NEPUOJ, IEPUOJ 3aTyXaHHUsI, IEPUOJT TUKBUAALMH MOCIEICTBUM;
0) BO3HHMKHOBEHHME OINACHOCTH, MEPEXOJ] OMNACHOCTH B YPE3BbIUANHYIO CHUTYalHIO,
pa3BUTHE YPE3BBIYAWNHON CUTYALNH, JINKBUJALUS YPE3BBIYANHON CUTYALNH;



B) MEPUOJI Pa3BUTHsI YPE3BBIYAHON CUTyallMH, SKCTPEMAJIbHBIA NIEPUOJ, 3aBEPILIECHUE

YpEe3BbIYANHON CHUTYyallMW, JUKBUJALMSA IOCIEACTBUN, OKa3aHWE TyMaHUTapHON MOMOIIU
MOCTPA/IaBIINM;

pa3BUTHUA

I') BO3HUKHOBEHHE OIIACHOCTH, HAKOIUIEHHE OTPULATENbHBIX 3((EKToB, NEepHoA
KatacTpo(bl, SKCTpEeMalbHbBI TMEPHOA, MEPHUOJA 3aTyXaHHs, MEPHUOJ JIMKBUIAIUU

IOCJICICTBUM.

8. JIukBuaays Ype3BbIUAMHON CUTYAI[UW CYUTAETCS 3aBEPIICHHOM. ..

9.

a) IO OKOHYAHUU MPOBEJICHUS aBapUIHO-CIIACaTENIbHBIX U IPYTUX HEOTIOKHBIX PadoT;
0) mocIie ONOBEIIEHHs HACeICHHS U IPOBEICHUS aBapHITHO-CIIacaTeIbHBIX PadoT;

B) [IOCJIE TIPOBEACHUS ClIacaTeNbHBIX PaOOT M 9BaKyalll HACEICHMUS,;

I') IIOCJIE BO3BPAILIEHHS HACEJICHUS U3 PaliOHA dBaKyaliH.

Bosnukime B pe3yibTare 4pe3BbIYAHON cUTyalluu Oe3BO3BpaTHbIE M CAHUTApHBIC

IMoTCpHU JHOﬂeﬁ, MAaTCPHAJIbHBIC IIOTCPH JIMYHOM CO6CTBCHHOCTH, 3aTpaTbl Ha JICYCHHUC
nocrpagaBmlinX M Ha BOCCTAHOBJICHHC TPYHOCHOCO6HOCTH5 MOPaJIbHO-TICUXOJIOTHUYCCKHUEC
HU3JCPIKKH, CHUIKCHHUC YPOBHS JKU3HU IPECACTABIISIIOT co0oii ...

a) COIMAIbHBIN yI1epo;

0) sKOJIOTUYECKH yIIepO;
B) DKOHOMUYECKHI1 yiepo;
') MaTepUaIbHbIN yiepO.

10. Crioco6HOCTh 00BEKTA MPOU3BOAUTH YCTAHOBJICHHBIE BUAbI IPOAYKIIUY B
HaJUIeXKaKX 00beMaxX M HOMEHKIIATYPE B YCIOBUSX YPE3BBIYAHON CUTYAIIUH, @ TAKKE
IPUCTIOCOOTIEHHOCTh 3TOr0 00BEKTA K BOCCTAHOBJICHHIO B CIIydae MOBPEKICHHS

SABJIACTCA.
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0OBEeKTa.

a) YCTOWYUBOCTHIO;

0) HaJIe)KHOCTBIO;
B) TOTOBHOCTBIO;
I') cepTU(HUKAIHEH.

. ConManbHbIi, SKOHOMUUYECKUI U HKOJIOTHUECKUH yIepObl B pe3ysbTaTe BO3IEHCTBHS

HMCTOYHUKOB YPE3BBIYAHON CHTYAI[MH HA HACEJIICHNUE, TEPPUTOPHIO M OKPYKAIOIIYIO IIPUPOTHYIO
cpeny — 3To 4cC.

a) TIOCIIE/ICTBUS,

0) npeaynpexeHue;
B) IOJATOTOBKA K

T') PUCK.

12. UpesBbruaiiHas cUTyalis TAKUX MacIITaboB, KOT/Ia KOJHMYECTBO MOCTPAIaBIINX
coctapisieT cBbime 500 yenmoBek b0 pazMep MaTepHaIbHOTO yiiepOa cocTaBiseT cBbime S00
MJIH. COMOB, oTHocuTcs Kk YC. Xapakrepa.

a) pecIyOJIMKaHCKOTO;
0) peruoHaJIbHOTO;

B) MYHUIIUTIAIBHOIO;
T') JTOKAJILHOTO.

14. IIpu olieHKe ySI3BUMOCTU COOPY>KEHUH, €CIIA 3aKOH pa3pyILICHUs MPEJACTaBISAETCS B
BU/JIE 3aBUCUMOCTH OT MOpa)karoiero Gpakropa, TO 3aKOH HA3bIBAIOT ...

a) mapaMeTpU4YeCKUM 3aKOHOM pa3pyLICHHUS;
0) KOOpAMHATHBIM 3aKOHOM Pa3pyIICHNUS;
B) 3aKOHOM ITOPAKEHUS;



I') 3aKOHOM IIOpa)KEHUS JTIOACH.

15. ABapwmiiHO-criacaTebHbIE U IPYTHe HEOTIOXKHBIE PA0OThI, TPOBOJUMBIEC TIPU
Bo3HHKHOBeHNU YC 1 HampaBieHHbIC HA CIIACEHUE )KU3HU U COXPaHEHHE 370POBbsI JIIOJIEH,
CHIDKEHHE pa3MepoB yiepOa MpUpOIHON Cpeie U MaTepUaIbHbBIX IOTEPb, —
3TO qcC.

a) JTMKBUJIALINS;
0) nmpeaynpexacHue;
B) IPOTHO3UPOBAHUE;
T') MOCJIEACTBUSI.

16. OCHOBHBIM MOpaXKarOMIMM (HaKTOPOM B3pbIBA SBIISICTCS ...
a) BO3JICHCTBUE YJapHOU BOJIHBI,
0) nericTBHE BBICOKHX TEMITEpaTyp;
B) BBI3BaHHBIN B3PBHIBOM IOXKap;
I') OTpaBJICHUE TOKCHUECKUMHU MPOIYKTAMH, 00pa3yONIMMHUCS TIPU B3PHIBE.

17. TlpeanpusTus, UMEIOIIKE 1eXa [0 MPUTOTOBJICHUIO TPEBECHON MYKH, CaxapHOI
MyJIPBI; Pa3MOJILHBIC OTACICHHS MEIBLHUIL TI0 B3PBIBHOW U TTOKAPHON OMTACHOCTH OTHOCSTCS
K O0BEKTaM ...

a) kareropuu b;
0) kaTeropuu A;
B) KaTeropuu B;
r) kateropuu Jl.

18. OCHOBHOM BEIIE€CTBOM, BbI3BIBAIOIIMM OTPABJICHUE JIIOACH P MOKapax sBJISETCS. ..
a) OKCHJI YTJIepo/ia;
0) yryiekucibli ras;
B) (ocreH;
') OKCHU]I a30Ta.

19. I'naBHOM IPUUYMHON MOKapa SIBIISETCA ...
a) HEOCTOPOXKHOE OOpaIICHUE C OTHEM;
0) Mo KOTH;
B) HapyllIeHUe MpaBUJl O€30MaCHOCTH MIPU SKCILTyaTalluu JIEKTPOOBITOBBIX TPHUOOPOB;
I') AETCKUE IAJIOCTH C OTHEM.

20. Topsiue >MeKTpornpruoopsl MO HAMPSKEHHUEM MOXKHO TYIIHTb ...
a) YIJIEKUCIIOTHBIM OTHETYIIIUTEIICM;
0) MEHHBIM OTHETYIIUTENIEM;
B) BOJIOI1;
T') BOJOW U TICHHBIM OTHETYIIUTEIEM.

21. TIpooBKUTENBHOCTh PA0OTHI IEHHOTO OTHETYIIUTENS COCTABIISIET CEKYH/I.
a) 60
6) 30
B) 90
r) 120

22. IleHHBIN OTHETYHIMTEND UCIOIB3YETCS IIPU BO3TOPAHHUM ...
a) IEpEBSIHHBIX TTOBEPXHOCTEN M TOPIOYUX JKUIKOCTEH;
0) 27eKTPONPUOOPOB O] HANIPSKEHUEM;
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B) pa3IMYHBIX FOPIOYMX MAaTEPHAIIOB U AIIEKTPONPUOOPOB MO/ HAIPSKEHUEM;
T') TOPSIIINX KUAKOCTEH (OeH3MH, HEPTh, KEPOCHH, Macya).

23. cTouHMKaMU MOHU3UPYIONIUX U3JIYYEHU TEXHOTEHHOI0 XapaKkTepa u3
NEPEYUCIIEHHBIX SBISIOTCH. ..
a) MOCJIEJICTBUS UCTIBITAHUS SAEPHOTO OPYKHUS,;
0) KOCMUYECKHE JTy4H;
B) 3eMHas paaualus;
') pOJIOH



IIpunoxenue 3
Kpurtepuu oneHnBaHus MPOMEKYTOYHOT0 KOHTPOJISA (MPOMEKYTOUHBII KOHTPOJIb
«3HATDb») no aucuunjiuHe «YnpaspjeHHe PUCKAMH, CUCTEMHbIH aHAJIN3 U
MO/IeJTUPOBAHM e

[Ipu olleHKE YCTHBIX OTBETOB Ha MpoBEpKYy ypoBHs oOydeHHoctn 3HATD yuuthiBaroTcs
CIIEIYIOIINE KPUTEPUHU:

1. 3HaHWe OCHOBHBIX IPOLECCOB HM3y4aeMOW IMpeIMETHON 001acTH, TIyOMHAa M IOJHOTA
PacKpBITUS BOIIPOCA.

2. Brnanenue TepMHUHOJOTHYECKUM aIllapaToOM U MCIIOJIb30BAaHHE €ro IMPHU OTBETE.

3. YmMmeHue OOBSICHUTH CYIIHOCTb SIBJICHWI, COOBITUH, MPOLECCOB, JeNaTh BHIBOABI U
000011eHus, 1aBaTh apTyMEHTUPOBAHHbBIE OTBETHI.

4. BnaneHue MOHOJIOTMYECKON PEUbl0, JIOTUYHOCTh U MOCJIEI0BATEIbHOCTh OTBETA, YMEHUE
OTBEUaTh Ha IIOCTABJIIEHHBIE BOIIPOCHI, BHIPAKaTh CBOE€ MHEHHUE IO OOCYyKIaeMou
npoOieme.

OtmeTtkoi (16-20 6a1710B) OIICHUBACTCSI OTBET, KOTOPBIH MOKA3bIBACT MPOYHBIC 3HAHUS 10
OCHOBHBIM MPHUPOJHBIM U TEXHOTCHHBIM OMACHOCTSIM, CTYJIEHT MOKa3bIBaeT TIyOOKHE 3HAHUS B
KOHLENIMY, MPHUHLMIIAX, METOJaX CHCTEMHOIO aHaju3a M CHUHTE3a IPOU3BOJICTBEHHO-
9KOJIOTHYECKOM 0€30MacHOCTH MMyTEM IPOrHO3UPOBAHUS U PETYIUPOBAHUS TapaMETPOB PHUCKa TEX
IIPOUCIIECTBUM, KOTOPbIE BOZMOXHBI IPU SKCILTyaTalluy TEXHUKU. OTIMYHO YMEET M0JIb30BaThCS
COBPEMEHHBIMH  WMH(OPMALMOHHBIMUA ~ TEXHOJIOTUSMH, TMPUTOJHBIMU JJI  ONTHMHU3ALUU
MEPONpPUITHI 10 OOOCHOBaHUIO, OOECHEUYEHHI0, KOHTPOJI U MOJJCPKAHUIO COLHAIbHO-
MPUEMJIIEMBIX KOJIMYECTBEHHBIX MMOKa3aTelNeil CTPaXOBOr0 U TEXHOTC€HHOT'O pUCKa

Otmetkoii (10-15 6aj110B) OIICHUBACTCS OTBET, KOTOPBIH MOKA3bIBACT XOPOIIUE 3HAHUS 110

OCHOBHBIM IIPUPOIHBIM U TEXHOTEHHBIM OMACHOCTSIM, CTY/IEHT IOKA3bIBAET XOPOUIME 3HAHUS B
KOHLICTIIIMK, TPUHLMUIIAX, METOJaX CHUCTEMHOIO aHalh3a W CHUHTE3a IPOU3BOJICTBEHHO-
HKOJIOTUYECKOM 0€30MTaCHOCTH ITyTEM TPOTHO3UPOBAHUS U PETYJINPOBAHUS TAPAMETPOB PUCKA TEX
MIPOUCIIIECTBHI, KOTOPBHIE BO3MOKHBI TIPH SKCIUTYaTaIllMU TEXHUKU. XOPOIIO YMEET MOJIh30BaThCA
COBPEMEHHBIMH  MH(GOPMAIIMOHHBIMA ~ TE€XHOJIOTHSIMU, TPUTOAHBIMU JUISI  ONTUMH3AIUN
MEpOTIPUATHI TIO0 OOOCHOBAHHIO, OOECIICUCHUIO, KOHTPOJI0 M TMOJJACPKAHUIO COIHAIBHO-
MPUEMIIEMBIX KOJIMYECTBEHHBIX MTOKA3aTENIEeH CTPAXOBOr0 U TEXHOTE€HHOT'O PUCKA

Otmetkoii (5-10 6aJJIOB) OIICHUBACTCS OTBET, KOTOPBIH MOKAa3bIBACT HE JIOCTATOYHO
XOPOUINE 3HAHUS 110 OCHOBHBIM IPUPOIHBIM M TEXHOTE€HHBIM OMACHOCTSIM, CTY/I€HT MOKa3bIBAET
YIOBIIETBOPUTENIHHBIC 3HAHUS B KOHIICMIIMH, TMPUHIMIIAX, METOJaX CHCTEMHOrO0 aHaiu3a M
CHUHTE3a MPOU3BOJICTBEHHO-IKOJIOTUYECKOW O€30MacHOCTH MyTeM MPOTHO3UPOBAHHS U
PETYIMPOBAHMS MTApaMETPOB PHUCKA TE€X MPOUCIIECTBUM, KOTOPHIE BO3MOYKHBI MPU IKCILTYaTaIlluN
TexHukd. Ho He yMeeT MOJb30BaThCS COBPEMEHHBIMH HH()OPMAIMOHHBIMU TEXHOJIOTHSIMH,
MPUTOTHBIMH IS ONITUMH3AIUA MEPOTIPUATHIA 1O 00O0CHOBAHHIO, 00ECIIEUEHUI0, KOHTPOIIO U
MOJAJIEPKAHUIO  COLIMAIBHO-TIPUEMIIEMBIX ~ KOJIMYECTBEHHBIX IOKa3aTeled CTPaxoBOro u
TEXHOTEHHOTO PHUCKa

OtMmetkoii (1-4 6aJ110B) OIEHUBACTCS OTBET, KOTOPHIN MOKA3bIBACT OYCHB CJIA0bIC 3HAHUS

10 OCHOBHBIM IMPUPOJHBIM U TEXHOT'CHHBIM OINIACHOCTAM, HET 3HAHWH B KOHICIIIWH, ITPUHIIUIIAX,
METOJaX CHCTCMHOI'O aHaJIn3a U CHHTEC3a HpOH?:BO}ICTBeHHO'3KOHOFH‘ICCKOI>’I 0e301macHOCTH nyTeM
MMPOTrHO3UPOBAHUA U PCTYJIUPOBAHUS ITaAPAMETPOB PUCKA TCX HpOI/ICH_ICCTBI/II\/'I, KOTOPBIC BO3MOKHEIL
pu SKCIUTyaTalluh TCXHUKH. He YMECT MOJIb30BATBCA COBPECMCHHBIMH I/IH(I)OpMaI_II/IOHHBIMI/I
TCXHOJIOTUAMU, IPUTOJHBIMU IJId OIITUMHU3AIUNA MCpOHpI/I}ITI/Iﬁ o O6OCHOBaHI/IIO, O6CCHC‘ICHI/IIO,
KOHTPOJIIO U MOAACP)KAHNUIO COLTUATIBHO-TIPUCMIICMbBIX KOJIMYCCTBCHHBIX IoKa3aTesei CTPaxoBOTO
N TCXHOI'CHHOI'O pHCKa.



IIpu ounenke oTBeTOB Ha mnpoBepky ypoBHsi oOyuyeHHoctu YMETD u BJIAJAETDH
YUYHMTBIBAKTCA CJIeIyIIHe KPUTEePUH (3a1a4M ¥ 3a1aHUA):

Otmetkoii (8-10 6a/JI0B) OLIEHUBACTCS OTBET, IIPH KOTOPOM CTYICHT CTaBHUT IIOCTAHOBKY
npoOJieMbl B CHUTYAI[MOHHOM 3aJaHUM COOCTBCHHBIMH CJIOBAMH; YMEET MPOTHO3UPOBATH U
OLICHUBAET PUCKH; MPOU3BOJIUT AHAJIU3 U OTIUYHO PACCUMTHIBAET BEPOATHOCTHBIE NOKA3aTeNIN
pUCKa, TPUHUMAET pEUICHUS 10 HWHBECTUIIMOHHBIM TPOEKTaM B YCIOBHSIX pHCKAa H
HEONPEIETIEHHOCTH.

JeMOoHCTpHpYeT MoJIHOE MOHUMaHue mpobaembl. Bee 3a1auu ¥ 3a1aHNs BBITIOJIHEHBI.

Otmetkoii (4-7 6a/JI0B) OLCHMBAETCS OTBET, IPU KOTOPOM CTYAEHT CTaBHT IOCTAHOBKY
poOJEMbI B CUTYallUOHHOM 33/IaHUHM COOCTBEHHBIMH CJI0BaMU; HO HE IPUBOJIUT AJIbTEPHATUBHbBIC
pelieHus mpoOaeMbl; yMeeT IPOTHO3UPOBATH U OLIEHUBAET PUCKU; IPOU3BOIUT aHAIN3 U XOPOIIIO
pacCUUTBHIBAET BEPOSTHOCTHBIC MOKA3aTEM PUCKA, MPUHUMACT PEIICHHS 10 WHBECTUIIMOHHBIM
MIPOEKTaM B YCIIOBUSIX PUCKA U HEONPEIEIECHHOCTH.

JIeMOHCTpUPYET 3HAYUTENHLHOE IMOHMMAaHue nOpoOneMbl. BoapMHCTBO  TpeOOBaHUI,
IPEABIBISEMBIX K 33JIaHUIO BBIIOJHEHBI.

Otmetkoii (1-3 6ansia) olEHUMBACTCS OTBET, NMPH KOTOPOM CTYIEHT CTABUT IOCTAHOBKY
po0OJieMbl B CUTYallUOHHOM 33JJaHUHM COOCTBEHHBIMU CIOBaMU; cl1ab0 yMeeT MPOrHO3UPOBATh U
OIICHUBAET PUCKHU; HE MPOW3BOJMUT AHAIM3 U HE PACCUUTHIBACT BEPOSITHOCTHBIE TOKA3aTeNd
pUCKA, NPUHUMAET pEUIEHUS 10 HWHBECTUIMOHHBIM IIPOEKTaM B YCIOBHSIX pPHUCKAa U
HEONPEIETICHHOCTH.

JemMoHCcTpUpyeT coBceM HeOouibllloe MOHUMaHHWe mpobiembl. MHorue TpeGoBaHUS,
IPEAbSIBIISIEMBIC K 33JITAHUIO, HE BBIITOJIHCHBL.

Otmerkoil (0 0anJiOB) OLIGHMBAETCS OTBET, MPU KOTOPOM CTYIEHT JIEMOHCTPHUPYET
HEMMOHUMaHHWE MPOOJIEMbI HJIM HET OTBETA M JIaXKe He OBLIO MONBITKY PEIIUTh 3a1a4y.

xana 1yl OLeHNBAHUS TECTOBBIX 3aJaHUil (Py0Oe:KHbIIi KOHTPOJIb)
B onHOM TecToBOM 3aaHuu 23 3aKPBITHIX BOIPOCOB.
1. K 3amaHusiM AaroTcs TOTOBBIE OTBETHI Ha BBIOOp, OJUH NPAaBUIBHBIM M OCTaJIbHBIE
HENPABUJIBHBIE.
2. OOyuaroleMycsi HEOOXOIMMO TIOMHHUTB: B KaXJAOM 3aJaHUU C BBIOOPOM OJHOTO
MPABWJIBHOTO OTBETA MPABUIILHBIA OTBET JIOJIKEH OBITh.
3. 3a KaxIplil MpaBMIILHO OTBET — 5 6aJIIOB
OOGm1as oleHKa OMpeeseTcsl Kak CyMMa HaOpaHHBIX 0aJuIoB.
5. Otmertka (B %).

B

YCTHBIN OITPOC 1o aHAJINTHYECKHM rPyNMoBbIM 32IaHUAM U (PPOHTAIBLHOMY ONPOCY
(TekylIMii KOHTPOJIb)

Ne HaumeHoBaHUe moKka3arTeJis OtmeTka (B %)

1 | OpuruHanbHOCTH U YOETUTEIBHOCTD 0-15

2 | Ilonumanue npoOIeMaTHKH U aIeKBaTHOCTb TPAKTOBKH 0-25
O60ocHOBaHHOE PUBJICUEHHE TPUUYUHHO-CIIEACTBEHHBIX CBSI3€H U 0-40

3 | COIIMOJIOTMYECKUX JAHHBIX (YMECTHOCTb U JOCTOBEPHOCTD
CBEJICHMI)

4 KitoueBsie ciioBa (MX BaKHOCTB IS 3asIBJICHHOM TEMBI, 0-10
rpaMOTHOE yNOTpeOIeHNne, KOJIUYECTBO)

5 | JIorn4HOCTb M MOCIIEAOBATENLHOCTh YCTHOTO BHICKA3bIBAHHS 0-10

Bcero 6aJsiioB Cymma 0a/10B




Kpurtepun onenuBanus 3cce (pyOesKHbIH KOHTPOJIb)

10 6aoB — Onectsmas padoTa, KOTOpas OTBEUaeT BCEM MPEAbSBISEMBIM TPEOOBAHMSM, a
TaK)Ke OTIIMYAETCS HAyYHOUW HOBU3HOM U SIBIISIETCS BKJIAJI0M B pa3BUTHE MPABOBOW HAYKH.

9 6a/1110B — 3cCe COOTBETCTBYET BCEM TPEOOBAHMSIM, MPEIBSIBISIEMBIM K TAKOTO pojia paboTam.
Tema scce packphiTa MOJIHOCTHIO, UETKO BBIPAXKEHA aBTOPCKAs MO3ULIMSA, UMEIOTCS JIOTUYHbIE U
00OCHOBAaHHBIE BBIBOJbI. OCCE HANMCAHO C MHCIOJb30BAaHUEM OOJBIIOTO KOJIMYECTBA
HOPMATUBHBIX IMPABOBBIX AKTOB HAa OCHOBE PEKOMEHIOBAHHON OCHOBHOH U JOMOJHUTEIHHON
JUTEPATYpBl, a TAK)KE UHOU JINTEpaTyphl, 4eM Ta, 4To npeioxkeHa B PIIJI. Ha Beicokom ypoBHE
BBITIOJTHEHO 0OpMIICHHE PaOOTHI.

8 6as10B — Te ke TpeOoBaHMs, YTO U AJIs OLIEHKH «9 O6aimioB». CTyieHTaMH HE UCII0JIb30BaHa
auTeparypa, IOMUMO TOM, KoTopas npeayoxena B PIT/1.

7 6ann0B — TEeMa 3CCe pACKpPhITa TOJHOCTBIO; MPOCIICKHBACTCS aBTOPCKAas ITO3UIHS,
chopMynupoBaHbl HE0OXOIMMbIE OOOCHOBAaHHBIE BBIBOJBI; HCIIOJIIB30BaHA HEOOXOAMMAs ISt
PaCKpBITHS BOIPOCA OCHOBHAS M IOTIOJIHUTEINIbHAS JINTEpaTypa U HOPMAaTHBHBIE TIPABOBHIC aKTHI.
['pamotHOE 0hopmieHHeE.

6 0asI0B — B 1I€JIOM TEMa 3CCE PACKPBITA; BHIBOJABI CPOPMYIUPOBAHBI, HO HEIOCTATOUYHO
000CHOBaHHBI; UMEETCS aHAJIU3 HEOOXOJUMBIX IIPABOBBIX HOPM, CO CChUTKAMH Ha HEOOXOAMMbIE
HOPMATHUBHBIC TMPABOBBIC aKThl; KCIOJB30BaHA HEOOXoauMasi Kak OCHOBHas, TakK W
JOTIONTHUTEIbHAS  JTUTEpaTypa; HEJAOCTAaTOYHO YETKO TPOSBISETCS aBTOPCKas IMO3UIIUAL.
['pamoTtHOE OopMmIieHHE.

5 0asoB — TeMa pAcKpHIBAETCS HA OCHOBE HCIOJb30BAHUS HECKOJBKHUX OCHOBHBIX U
JIOTIOJTHUTEIFHBIX MCTOYHHUKOB; c1a00 OTpa)keHa COOCTBEHHAs! MO3MUIIHSI, BHIBOJBI UMEIOTCS, HO
OHM He OOOCHOBaHbBI, MaTepuall M3JI0)KEH HEeMOoCIe0BaTeNbHO, 0€3 COOTBETCTBYIOIEH
apryMeHTallid W aHaJIW3a TPABOBBIX HOPM, XOTS CCHUIKM HAa HOPMAaTHBHBIE MPABOBBIC AKTHI
BCTpeyaroTcs. FIMeroTess HelocTaTKU 10 0(hOPMIIEHHIO.

4 6an1a — TeMa pacKpbITa HEJOCTaTOYHO MOJIHO; UCIOIb30BAIKMCH TOJIBKO OCHOBHBIE (0ojee
NIBYX) HWCTOYHUKH; MMEIOTCS CCBUIKM HAa HOPMATHBHBIE TPAaBOBBIE AKThl, HO HE BBIPAKECHA
aBTOpPCKast MO3ULMSL; OTCYTCTBYIOT BBIBOJIbI. FIMeIOTCSl HETOCTaTKH 10 0(OPMIIEHUIO.

3 0ana — TeMa 5Cce PACKPBHIBAETCS HEMOJHO HAa OCHOBE JIByX HCTOYHUKOB; H3JI0KEHUE
Mmarepuaia 0e3 COOCTBEHHOM OLIEHKM M BBIBOJOB; OTCYTCTBYIOT CCBUIKM Ha HOPMAaTHUBHbIE
npaBoBbIe akThl. IMEIOTCS HeT0CTaTKU 110 O(YOPMIICHUIO PabOTHI.

2 faJ1a — TeMa 3cce He pacKpbITa; MaTeprall U3J10kKeH 0e3 COOCTBEHHON OLIEHKH U BBIBOJIOB;
OTCYTCTBYIOT CCBUIKM HAa HOPMAaTHBHBIC IPABOBbIE HCTOYHHKH. VIMEIOTCS HEHOCTATKH TIO
0 OpMIICHHIO PaOOTHI.

1 62711 — TEKCTyalTbHOE COBIAIEHHIE BCETO ICCE C KAKUM-JIMOO HCTOYHUKOM, TO €CTh — IIJIaruar.

Illkaya oneHUBaHUs JOKJIA/1A C Mpe3eHTanueil (PyOe:KHbI KOHTPOJIb)

Hem Munumanwvnuwiii | Hznoocennoii, 3akonuennotii Oébpa3syoesulii, &
omeema omeem PacKpoinelii noamvlii omeem npumepmulii, S
0% -31-60 % omeem - 70-84 % oocmoinwii | ¥ 4
X
- 60-69 % noopaxcanus S °
omeem §
- 85-100 %
Packpvimue - IIpobaema ne IIpobnema IIpobrema IIpobaema
npobnemvl packpeima. PACKpwIma He packpeima. packpeima
Omcymemeyiom NOAHOCMBIO. IIposeden ananus NOAHOCMBIO.
6616001 Bui600vi He coenanvl | npobaemvl 6e3 IIposeden ananuz
U 8b1600bL He npusnevenus npobnemul ¢
000CHOBAHDI OONONHUMENbHOU npusiedeHuem
aumepamypul. He 00noAHUMENbHOU
6ce 8b16OObI aumepamypu.
Bv1600b1 cOenanbi.




coenamvl unu

000CHOBAHDL.
MpedcmasneHue Ipedcmasnsiemas Ilpedcmasnsiemas Ipeocmasnsemas Ipedcmaensiemas
ungopmayus ungopmayus ne unghopmayus ungopmayus
J02UutecKu He cucmemMamusuposar | CUCMeMAMu3uposan | CUCMEMAMU3UPOBaH
ceazana. He auHe au a, nocnedogamenvha
UCNONIB306aHbL nocnedoeamensua. nocnedogamenvua. u I02U4eCKu
npogeccuonanvuvie | Hcnonvsosan 1-2 Hcnonvsosano bonee | ceasaua.
mepmunbL. npogeccuoHanbHvix 2-x Hcnonvzosano 6onee
mepmuHa npogeccuonanbubx 5
MePMUHOS. npogeccuoHanbHblx
TMEePMUHOS.
OgopmneHue He ucnonvzosani HUcnonvzosansi Hcnonvzosanul lupoxo
ungopmayuonnsie ungopmayuonnvie ungopmayuonHvie UCNOIL30BAHYI
mexHono2uu mexHon02uu mexHoI02uu uH@OpMayUOHHbLE
(PowerPoint). (PowerPoint) (PowerPoint). He mexnono2uu
bonvue 4 owubok 6 | wacmuuno. 3-4 bonee 2-x owubok 6 (PowerPoint).
npeocmagiiemor ook 8 npeocmasiaemout Omcymcemeyiom
ungopmayuu npeocmasnaemoul unghopmayuu owubKu 8
uHpopmayuu npeocmasieHHoll
uHpopmayuu
Omeems! Ha 8onpocs! Hem omeemos na | Toavko omeemwvl Ha | Omeemoi Ha | Omeemsi Ha
60npocs IeMenmapHble 60MPOCHI NOJHbIE UNU | BONPOCH NOTHbIE C
60npocsl 4aCmMuUYHO NOJHbIE. npuseoerem
npumepos u
nosICHeHUll

Hmozosasn
OUeHKa




IIpunoxenue 4

TexHoJ0orn4YecKas KapTa TMHCHUIIIMHBI «anaB.]IeHne PUCKaAMH. CHCTEeMHBIH aHAJIN3 U
MOACTUPOBAHUCH

Kypc 2, cemectp 3. KosimuectBo 3E — 4. OTUueTHOCTDH — IK3aMeH

HasBanue Mmony.ei Koutposs | dPopMa KOHTpPOJISA = 2| = E| o B
JUCHHUILIMHBI coryiacHo PILJI é ; é E’ = §
S 53 5%
S E| 52| &=
SE SE -2
Monyis 1
Monyns 1. Texymmit | YuuTeiBaeTcs 4 8
TeopeTnko-MeToA0I0THYECKHEe KOHTPOJIb | aKTUBHOCTbH U
OCHOBBI YIIPaBIEHUS pPUCKAMHU MOCEIaeMOCTb. 4
@pOHTAIBHBIN OITPOC Helels
o paszfeny,
BBITIOJIHEHUE
MPAKTUIECKUX
3aganui (Nel,2)
Py6exHbIit Tect 7 10
KOHTPOITb
Momyns 2
Monynb 2. MoaenupoBaHnue u Tekymuii | YuutsiBaeTcs 4 8 8
CHCTEMHBII aHAJIM3 Tpolecca KOHTPOJIb | aKTUBHOCTbH U HE/es
POTHO3UPOBAHUS TApaMETPOB MIOCEIIaeMOCTb.
pHUCcKa @pOHTAIBHBIN OIPOC
0 paseny,
BBITTOJTHEHHUE
MPAKTUIECKIX
3agannii (Ne3,4)
PyG6exHbIi Tect 6 9
KOHTPOITh
Momyns 3
Monyns 3. [IporaozupoBanue Texymuit | YuutsiBaercs 4 8 14
napaMeTpoB MPeBpaLICHUS U KOHTpPOJIb | aKTHBHOCTb U Hesens
Pa3pymUTEILHOTO BO3ACHCTBUS MOCEIIaeMOCTb.
MPOJYKTOB aBapHITHOTO BhIOpOCca ®poHTaIBHBIN OITPOC
10 paszfeny,
BBHITIOJTHEHHE
MIPAKTUICCKIX
3ananuii (Ne5,6)
PyOexubrii Occe Ha TeMy 6 9
KOHTPOJTh
Monyns 4
Monynb 4. MoaenupoBaHue u Texymuit | YuutbeiBaeTcs 3 8 17
CHCTEMHBIH aHAJN3 MPOTPAMMHO- | KOHTPOJb | aKTUBHOCTH H HEIest
IIEJIEBOTO PETYIUPOBAHUS MIOCEIIaeMOCTh.
[1apaMeTPOB PUCKA @pOHTAIBHBIN OITPOC
0 pasieny,
BBITIOJTHEHHE




MPAKTUICCKHIX
3aganuii (Ne7,8)
Py6exHbIit Joxman ¢ 6 10
KOHTpPOJIb IIPE3EeHTAlUEH
Bcero 3a cemectp 40 70
[TpoMeXyTOUHBIN KOHTPOJIb (DK3aMEH) | 20 30
CeMeCTpOBBIN PEUTHHT 10 TUCITUILUIMHE 60 100

Ilpumeuanue: 3a Ka)xcooe nponyuieHnoe NeKYUOHHOE U npaKmuueckoe 3anamue cnumaemes 0,5 éann. 3a akmugHoe
yuacmue Ha RPAKMUYECKOM 3aHAmMuU 0odaenaemcsa 0,5 oanna.

[Tkana 6amioB A1 ONpPEAeNeHUs] NTOTOBOIO CEMECTPOBOIO pEHTHHTa

85 — 100 OamoB «OTIIMYHO»
70 — 84 GaynoB «XOPOMIO)
60-69 Gayu10oB «yJIOBJIETBOPUTEILHOY
MeHee 60 0aJJIOB | «HEYIOBJICTBOPUTEILHOY
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	Приложение 1
	Практическая работа №1
	Учебное оборудование:
	Теоретические положения
	Виды рисков.
	Практическая работа №2
	Контрольные вопросы.
	Практическая работа №3
	Учебное оборудование:
	Пример расчета
	Практическая работа №4.       Оценка прогнозирования риска при аварии со взрывами – 2 ч.
	Последовательность проведения практической работы:
	1. Изучить теоретические положения к работе.
	2. Разобрать приведенный пример решения задачи.
	3. Получить задание от преподавателя, при решении задачи обратить
	внимание на указания к решению, приведенные после условия задачи.
	4. Выполнив задание, оформить отчет и сделать вывод о вероятности поражения людей и материальных ресурсов в анализируемой ситуации.
	Практическая работа №5.  Прогнозирование рисков ущерба при ЧС
	-  2 ч.

	Таблица 1. Варианты исходных данных
	Теоретические положения

	Пример расчета
	Решение
	Практическая работа №6. Методика определения прогнозирования риска аварийного выброса в атмосферу с помощью программы "Расчет параметров для аварии"-  4 ч. (семинар)
	Теоретические положения
	Контрольные вопросы
	Практическая работа №7. Снижение риска за счет совершенствования контроля особо опасных работ. Работа в малых группах
	Практическая работа № 8. Расчет и графическое представление потенциального территориального и социального рисков
	Цель занятия: научиться рассчитывать и наносить на карту потенциальный территориальный риск возникновения аварии на ОПО, а также строить F/N диаграммы
	Задание. Рассчитать социальный риск при выбросе пропана из шарового резервуара.
	Данные для расчета
	Резервуар расположен на территории резервуарного парка склада сжиженных газов и имеет объем 1000 м3. Температура 20  С. Плотность сжиженного пропана 530 кг/м3. Степень заполнения резервуара 80 % (по объему). Удельная теплота сгорания пропана 4,6   107...
	Теоретические положения
	Требования и этапы расчета потенциального территориального и социального рисков приведены в ГОСТ Р 12.3.047-98 Пожарная безопасность технологических процессов. Общие требования.Методы контроля. Приложения Э и Ю.
	Оценку риска проводят на основе построения логической схемы, в которой учитывают различные инициирующие события и возможные варианты их развития.
	Рассчитывают вероятности Q(Ai) реализации каждого из рассматриваемых вариантов логической схемы. Для этого используют следующие соотношения:
	Q(A1) = QавQмгQфQо.ш ,    (Э.1)
	где Qав — вероятность аварийного выброса горючего вещества (разгерметизация установки, резервуара, трубопровода);
	Qмг — вероятность мгновенного воспламенения истекающего продукта;
	Qф — вероятность факельного горения струи истекающего продукта;
	Qо. ш — вероятность разрушения близлежащего резервуара под воздействием «огненного шара»;
	Qо.ш = 1-Qо.ш.
	Q(A2) = QавQмгQфQо.ш ,   (Э.2)
	Q(A3) = QавQмгQ'о.ш .   (Э.3)
	где Q'о.ш — вероятность разрушения резервуара с образованием «огненного шара».
	Q(A4) = QавQмгPз ,    (Э.4)
	где Qмг — вероятность того, что мгновенного воспламенения истекающего продукта не произойдет;
	Рз — вероятность того, что средства предотвращения пожара задачу выполнили, либо произошло рассеяние облака парогазовоздушной смеси.
	Q(A5) = QавQмг PзQв.пQо.ш ,   (Э.5)
	где Pз =1- Pз вероятность невыполнения задачи средствами предотвращения пожара;
	Qв. п — вероятность воспламенения пролива.
	Q(A6) = QавQмг PзQв.пQо.ш ,   (Э.6)
	Q(A7) = QавQмг PзQв.пQс.оQо.ш,  (Э.7)
	где Qв.п =1- Qв.п ;
	Qс.о — вероятность воспламенения облака паровоздушной смеси.
	Q(A8) = QавQмг PзQв.пQс.оQо.ш ,  (Э.8)
	Q(A9) = QавQмг PзQв.пQс.дQо.ш  (Э.9)
	где Qс.д =1- Qс.о — вероятность сгорания облака паровоздушной смеси, с развитием избыточного давления.
	Q(A10)  QавQмг PзQв.пQс.дQо.ш  (Э.10)
	Символы А1 — A10 обозначают:
	А1 — мгновенное воспламенение истекающего продукта с последующим факельным горением;
	А2 — факельное горение, тепловое воздействие факела приводит к разрушению близлежащего резервуара и образованию «огненного шара»;
	A3 — мгновенный выброс продукта с образованием «огненного шара»;
	A4 — мгновенного воспламенения не произошло, авария локализована благодаря эффективным мерам по предотвращению пожара либо в связи с рассеянием парового облака;
	A5 — мгновенной вспышки не произошло, меры по предотвращению пожара успеха не имели, возгорание пролива;
	A7— сгорание облака парогазовоздушной смеси;
	A9— сгорание облака с развитием избыточного давления в открытом пространстве;
	А6, A8, А10 — разрушение близлежащего резервуара под воздействием избыточного давления или тепла при горении пролива или образовании «огненного шара».
	Оценку вероятностных параметров, входящих в формулы (Э.1) —(Э.10), проводят следующим образом.
	Вероятность Qав разгерметизации установки (трубопровода, резервуара) и выброса горючего вещества в течение года определяют исходя из статистических данных об авариях по формуле
	Q ав = Nа в/ N уст Т
	где Nав — общее число аварийных выбросов горючего продукта на установках данного типа;
	Nуст — тело наблюдаемых единиц установок;
	Т— период наблюдения, лет.
	Вероятность мгновенного возгорания истекающего продукта Qмг рассчитывают по формуле
	Q мг = Nмг/ Nа.в.   (Э.12)
	где Nмг — число случаев мгновенного воспламенения истекающего продукта при его аварийных выбросах.
	При отсутствии необходимых статистических данных допускается принимать:
	Qмг = 0,05; Qмг = 0,95.  (Э.13)
	Вероятность возникновения факельного горения Qф рассчитывают по формуле
	Qф = Nф/ N мг,   (Э.14)
	где Nф — число случаев факельного горения истекающего продукта на установках данного типа.
	Вероятность возникновения «огненного шара» при разрушении близлежащего резервуара под воздействием пожара (избыточного давления) Qо.ш рассчитывают по формуле
	Qо.ш = 1 - Рбл Рп.а Роп [1 - ( 1 - Рор)(1 - Рт.п)] ,  (Э.15)
	где Рп.а — техническая надежность предохранительной арматуры резервуаров, принимают:
	Рп.а=,,𝟎,𝟗𝟓− если установлены системы аварийного сброса продукта с требуемой производительностью-𝟎− если системы аварийного сброса отсутствует..
	Рбл — техническая надежность систем блокирования процессов подачи и переработки продукта при аварии, принимается:
	Рбл=,,𝟎,𝟗𝟓− если системы блокирования установлены-𝟎− если системы блокирования  отсутствует..
	Рт.п — вероятность эффективной защиты поверхности установки с помощью теплоизолирующих покрытий:
	Рт.п.=,,𝟎,𝟗𝟓− при наличии теплоизолирующего покрытия -𝟎− при отсутствии теплоизолирующего покрытия..
	Рор — вероятность эффективной работы систем орошения установок (резервуаров):
	Роп = Р у.п.сР(𝐭 пр ( 𝐭 𝐩 (( 𝐏у.п.сРпр ,Р-′.(𝐭 пр (𝐭 𝐩 (
	где Ру.п.с — вероятность выполнения задачи установками пожарной сигнализации;
	,Р.у.п.с (1(Pу.п.с;
	Рпр — вероятность вызова персоналом аварийных подразделений:
	Рт.п.=,,𝟎,𝟑𝟑−при односменном режиме работы  -𝟎,𝟔𝟕− при двусменном режиме работы, -𝟎 при трехсменном режиме работы ..
	tр —расчетное время воздействия опасных факторов пожара на близлежащий резервуар до его разрушения, мин;
	tпр — время прибытия оперативных подразделений к меступожара, мин;
	Р(tпр(  t p  — вероятность прибытия оперативных подразделений пожарной охраны за время, меньшее расчетного времени разрушения близлежащего резервуара.
	Вероятность Рз предотвращения пожара благодаря эффективным противопожарным мероприятиям или по погодным условиям рассчитывают по формуле
	Рз= Nн.в /(Nа.в – Nмг),    (Э.17)
	где Nн.в — число аварий, при которых не произошло воспламенения горючих веществ.
	Вероятность Qв.п воспламенения пролива горючих веществ, образовавшегося в результате аварии с разгерметизацией установки, рассчитывают по формуле
	Qв п = Nв п/(Nа в- Nмг - Nн в) ,   (Э.18)
	где Nв.п — число случаев воспламенения пролива при авариях на установках данного типа.
	Вероятность Qc.о о сгорания облака паровоздушной смеси, образовавшейся в результате выброса и последующего испарения горючих веществ, рассчитывают по формуле (Э.19)
	где Nc.о — число случаев сгорания облака при авариях на установках данного типа.
	Вероятность Qс.д сгорания паровоздушной смеси с развитием избыточного давления рассчитывают по формуле
	Qс д = Nс д/(Nа в- Nмг - Nвп)   (Э.20)'
	где Nс.д — число случаев сгорания паровоздушной смеси с развитием избыточного давления при авариях на установках данного типа.
	Если статистические данные, необходимые для расчета вероятностных параметров, входящих в формулы (Э.1) — (Э.10), отсутствуют, вероятность реализации различных сценариев аварии рассчитывают по формуле
	Q (Ai) = Qав Q (Ai)ст, (Э.21)
	где Q (Ai)ст — статистическая вероятность развития аварии по i-й ветви логической схемы. Для СУГ, Q (Ai)ст определяют по табл. Э.1.
	Для каждого варианта логической схемы проводят расчеты поражающих факторов (интенсивность теплового излучения, длительность его воздействия, избыточное давление и импульс волны давления) с помощью методов, приведенных в приложениях В, Д, Е. Вычисления...
	Pr = 5 - 0,26 ln (V), (Э.22)
	где V = ,,,𝟏𝟕𝟓𝟎𝟎-(𝐩..-  𝟖,𝟒.+,,,𝟐𝟗𝟎-𝐢..-  𝟗,𝟑.
	(p — избыточное давление. Па;
	i — импульс волны давления. Па   с;
	- с помощью соответствующей таблицы определяют условную вероятность поражения человека.
	Условная вероятность поражения человека тепловым излучением определяется следующим образом: а) рассчитываются Рr по формуле
	Рr = -14,9 + 2,56 ln (t q1,33), (Э.24)
	где t — эффективное время экспозиции, с;
	q — интенсивность теплового излучения, кВт/м2.
	t определяют:
	1) для пожаров проливов ЛВЖ, ГЖ и твердых материалов
	t = tо + x/v, (Э.25)
	где tо — характерное время обнаружения пожара, с (допускается принимать t = 5 с);
	х — расстояние от места расположения человека до зоны (интенсивность теплового излучения не превышает 4 кВт/м2), м; v — скорость движения человека, м/с (допускается принимать v = 5/с);
	2) для воздействия «огненного шара» — в соответствии с приложением Д;
	3) с помощью таблицы Э.2 определяют условную вероятность Qпi поражения человека тепловым излучением.
	Индивидуальный риск R, год-1, определяют по формуле
	𝐑= ,𝐢=𝟏-𝐧-𝐐п𝐢 𝐐( 𝐀𝐢 ),.                      (Э.26)
	где Qпi — условная вероятность поражения человека при реализации i-й ветви логической схемы;
	Q(A,) — вероятность реализации в течение года i -й ветви логической схемы, год-1;
	п — число ветвей логической схемы.
	Пример — Расчет индивидуального риска при выбросе пропана из шарового резервуара.
	Данные для расчета
	Резервуар расположен на территории резервуарного парка склада сжиженных газов и имеет объем 600 м3.(рис.1) Температура 20  С. Плотность сжиженного пропана 530 кг/м3. Степень заполнения резервуара 80 % (по объему). Удельная теплота сгорания пропана 4,6...
	Анализ статистики аварий показал, что вероятность выброса пропана из резервуара составляет 1 10-3 год-1.
	Расчет
	Выполним оценку вероятности развития аварии по таблице Э.1 и формуле (Э.21).
	Вероятность сгорания паровоздушной смеси в открытом пространстве с образованием волны избыточного давления (А9)
	Qс.д = 1   10-3   0,0119 = 1,19   10-5 год -1.
	Вероятность образования «огненного шара» (А3):
	Qо.ш = 1   10-3   0,7039 = 7,039   10-4 год -1.
	Вероятность воспламенения пролива (А5):
	Qв.п = 1   10-3   0,0287 = 2,87   10-5 год-1.
	Вероятности развития аварии в остальных случаях принимают равными 0.
	Определяем значения поражающих факторов с помощью методов, приведенных в приложениях В, Д, Е.
	Согласно расчетам, выполненным в контрольных примерах приложений Д, Е, избыточное давление (р и импульс i волны давления, интенсивность теплового излучения от «огненного шара» qо.ш и время его существования ts на расстоянии 500 м составляют
	(р = 16,2 кПа, i = 1000 Па   с; qо.ш = 12,9 кВт/м2, ts = 40 с.
	В соответствии с приложением В значение интенсивности теплового излучения от пожара пролива пропана на расстоянии 500 м составляет qп = 0,7 кВт/м2.
	Для приведенных значений поражающих факторов по формулам (Э.22) и (Э.24) определяем значения «пробит» — функции Рr, которые соответственно составляют
	Рсдr = 4,83; Ро.ш.r = 3,28; Рпr = 0
	Для указанных значений «пробит» — функции по соответствующей таблице условная вероятность поражения человека поражающими факторами равна:
	Qсдп = 4,43; Qо.ш.п = 0,04; Qпп = 0
	По формуле (Э.26) определяем индивидуальный риск:
	R = 4,3   10-1   1,19   10-5 + 4,0   10-2   7,039   10-4 = 3,3   10-5 год -1.
	Наносим на карту зону, ограниченную этим уровнем риска, таким образом, представляем потенциальный территориальный риск.
	Для большей точности расчета разделяем территорию зон Б и В на подзоны (с II по VIII), следующие одна за другой через каждые 100 м (рис. 2), и определяем число людей nБ, nВ, постоянно пребывающих в этих подзонах. С помощью графика (рис.2) определяем с...
	S = 1,19   10-5 + 7,039   10-4 = 7,2   10-4





