MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noAroroBKu/cnenuajbHoCcTh: 13.04.02 D1eKTpoIHepreTUKA 1 3JIEKTPOTEXHUKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 nporpamMmmabl: TexHoreHHasi 0€30IIaCHOCTH B IJTEKTPOIHEPTETUKE H
3JIEKTPOTEXHUKE

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
IHOXKAPHAS BE3OITIACHOCTD

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yacthb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHHKAMH 00pa30BaTeIbHbIX OTHOIIEHMIT
NMPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Auett y y B1.4.01
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 1 cemectp - 5;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 180 yacos

IUIAHY:
Jlekuuu 1 cemectp - 32 yaca;
IpakTuyeckue 3aHATHS He MPeTyCMOTPEHO YUeOHBIM MJIAHOM
JlabopaTopHbie padoThI 1 cemecTp - 16 yacoB;
KoncyabTanuu 1 cemecTp - 18 uacos;
CamocTrosiTesibHasi padoTa 1 cemectp - 109,2 yacos;

B ToM uncjie Ha KII/KP 1 cemectp - 19,7 yacos;
HNnasa koHTakTHas padora 1 cemecTp - 4 yaca;

BKJIIOYAS:
TecTrupoBanue
JlabopaTopnasi pa6ora
IIpome:kyTouHast aTTeCTAIINS:

3amuTa KypcoBoii padoThI 1 cemectp - 0,3 yaca;

IK3aMeH 1 cemectp - 0,5 yaca;

Bcero - 0,8 yaca

Mocksa 2025
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

Leab ocBoeHMsI AMCHUILUINHBI: [[e/bl0 OCBOCHMS AUCUUILINHBI SBISETCS U3ydEHHE MPUHIUIIOB
oOecrieyeHHs TOXKapHOH O€30IMacCHOCTH HAa OCHOBE IIOJIOKEHUH HOPMATHUBHBIX IPABOBBIX AaKTOB M
HOPMATUBHBIX JIOKYMEHTOB I10 IOXApHOH O€30IacHOCTH, H3y4eHHE METOJOB OLCHKH I0XKapHOH
OIIACHOCTU C MCIOJb30BAaHHEM IIOHSTHUS MOXKAPHOTO PHCKA, U3yYEHUE METOJIOB, CPEICTB M CIOCOOOB

MNpEaAOTBpaAlICHUA  I10XKAapOB

U [POTUBOMOXKAPHOMI

OpraHU3alMOHHO-TEXHUYECKUX MEPOIIPUATHUH.

33[{3‘11/1 AUCHHUITIMHbI

3allnThI,

H3Y4YeHHE BOIPOCOB  pa3pabOTKu

- OCBOCHHE MH(POPMALIUU O YPE3BBIYAHBIX CUTYAIUSIX, CBA3aHHBIX C [TOJKapaMH U B3phIBaAMH, 00
OIMacHbIX (haKTOpax Mmokapa v B3pbIBa, BIUSIOIIUMU Ha JIIOJEH U OKPYXKAIOUIYIO CPEely, TEXHUUECKUX
METO/1ax, Croco0ax M CpecTBaX, 00ECIIEYNBAIOIINX MTOKAPHYIO O€3011aCHOCTH;

- U3y4YEeHHE OCHOBHBIX MOJIOKEHUI HOPMAaTUBHOM TOKyMEHTAIlMU B 00J1aCTH MOKapHOU

0e30I1aCHOCTH;

- (bOpMI/IpOBaHI/Ie HaBbIKa IIPUHUMATh TEXHUYCCKUEC PCILICHHUA B obnactu HO)K&pHOfI 0e30macHOCTH
Ha OCHOBC U3Yy4YCHHA CUCTCMbI HOPMATHUBHBIX IIPABOBBIX AKTOB U HOPMATUBHBIX JOKYMCHTOB.

dopmupyembie y 00ydaromerocss KOMINeTeHIUH 1 3aIUIaHUPOBAHHEBIE Pe3y/IbTAThl 00y4eHUsl 110
JMCLHUIUIMHE, COOTHECEHHBIE C MHAMKATOPAMH A0CTHKEeHUs] KOMIIeTEeHIMI |

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMNH

KO}I 1 HAMMCHOBAaHHEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

IIK-1 Cnocoben
obecrieunBaTh TpeOOBAHUS
IIPOMBILLIIEHHOU
0€30I1aCHOCTH U
MPOTHO3UPOBATH MOBEICHHUE
00BEKTOB
npodecCuOHATbHON
eITEILHOCTH B
Ype3BBIYANHBIX CHTYAITUSIX

N/I-3nk-1 JlemoncTpupyer
MOHUMaHHE OCHOB TEOPUH
TOPCHHSI, CITOCOOHOCTh
aHayM3a MPUYKH U YCIIOBUI
BO3HHUKHOBEHHUS TT0KAPOB U MX
OCJIENCTBUN

3HATh:

- OCHOBHBIE TIOHATHS B 00JIaCTH TTOKaPHOH
0€301acHOCTH: ONacHbIe (GaKTOPBI MOXKapa
Y B3PbIBA UX XAPAKTEPUCTUKHU, KPUTEPHUH
YC c noxapamu 1 B3pbIBAMU, OCHOBBI
TEOPUH TOPEHUSL.

YMETB:
- IPOBOAMTH aHAJIU3 IIPUYUH

BO3HHUKHOBCHUA ITOXKapa U BAPUAHTOB €TI0
Pa3BUTHA.

ITK-1 Criocoben
oOecnieunBaTh TpeOOBaHUS
IIPOMBILITICHHOU
0€30MacHOCTH U
IPOTHO3UPOBATh MOBEJICHHE
00BEKTOB
npodeccuoHaIbHON
JeSITeTHHOCTH B
Ype3BbIYAIHBIX CUTYaIUAX

N 1-4nk-1 JemoHCcTpupyeT
CIOCOOHOCTH UACHTU(DUKALINU
MOKapOOMNAaCHbIX BEIIECTB U
MaTepHalioB U UX NOKa3aTesen
MOYKapHOW OMAaCHOCTH

3HATh:
- 0COOEHHOCTHU TOPEHHUSI BEIIECTB B
Pa3IMYHBIX arperaTHBIX COCTOSTHUSX:
MOKAa3aTeNH MOXKapHOW OMacHOCTH
BEIIIECTB U MAaTE€PHAJIOB.

YMETB:
- I0JIb30BAThCSI HOMEHKJIATYPOU

MoKa3aTeyiel moKapHOU OMaCHOCTH
BEILECTB U MAaTE€PUAJIOB, ONPEACIIATh
paCYC€THBIMH METOAAMHU IMOKA3aTCIIN
MO’KapHON OMAacHOCTH BEILIECTB U
MaTepHajoB.

IIK-1 Criocoben
obecrieunBaTh TpeOOBAHUS
IIPOMBIIUIEHHON
0e30IMacHOCTH U
MIPOTHO3HPOBATH MIOBEICHHE
00BEKTOB

NJ-5nk-1 lemoHCTpHpYeT
CHOCOOHOCTh MPOBEICHUS
OIICHKH MTOXapHON OMacHOCTH
00BEKTOB B TOM UYHUCIIE C
UCTIOIb30BaHUEM TTOHSTHS
MOXKapHOTO PHCKa

3HATh:
- METOJIOJIOTHIO OLIEHKHU MOYKapHOU
OIIaCHOCTHU IOMEIICHUM, 3JaHUI 1
COOPYXEHHI: KAaTErOpUPOBAHKE, OLICHKA
MOYXKapPHOTO PUCKA.




Kox n HanmMeHoOBaHue Koxa n HanmMeHOBaHue 3anIaHHPOBAHHbBIE PE3YJIbTATHI 00yYeHHUSsT
KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU

npodeCcCuOHATBHON YMETh:

JeSITeIbHOCTH B - OTIPE/ICIATh KaTeroprio MOMEIICHUS,

Ype3BBIYANHBIX CUTYAIHSIX 3[IaHMsI, HAPYKHOW YCTAHOBKH, & TAKXKE
MIPOBOANTH PacueT WHIUBUyaTLHOTO
MIOYKaQpHOTO PHCKA B 3JIAaHHH.

[1K-4 T'otoB opranmu3zoBarb | MJI-1mk-4 JleMoHCTpUpYeT 3HATh.

paboTy IO MOBBIILIEHUIO 3HaHUE OCHOBHBIX - CIIOCOOBI MPEOTBPAIICHHS [TOKapa,

poeCCHOHAIBHOTO HOPMAaTUBHBIX TpeOoBaHuii mo | CPEACTBA U CIIOCOOBI ITOKAPOTYIICHHS.

YPOBHS paOOTHUKOB 00ecTeueHnIo oKapHOI

Oe3onacHoCTU YMETR:

- IPOU3BOJIUTH BHIOOP CUCTEM
MPEOTBPALICHHS TTOYKapa 1
MIPOTHBOIIOYKAPHOM 3aIUThI JIsI
MIPON3BOJICTBEHHOTO 3aHUSI.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctyiuiiHa OTHOCHUTCS K OCHOBHOW TPO()ECCHOHANBHOW 00pa3oBaTeNbHOM MpOrpaMMe
TexHorenHasi 6€30MacHOCTb B AJIEKTPOIHEpPreTuke U snekrporexHuke (ganee — OIIOII), HampaBneHus
noaroroBku 13.04.02 DnekTposHEpreTHKa M JJIEKTPOTEXHHWKA, YPOBEHb O0Opa30BaHUsS: BHICIIICE
o0Opa3oBaHHe - MarucTpaTypa.

basupyercs Ha ypoBHe BbiclIero oopa3oBanus (0akaiaBpuaT, CIIEHUAINTET).

Pe3ynbpTaThl 00y4eHus, MojydeHHbIE P OCBOCHUM JUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCHUIUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KIIP 'K HKKIT | TK p /KOHTPOIH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE MEXaHU3MBI 135 1 2 4 - - - - - - 7.5 - CamocmoamensHoe usyuenue
MPOLIECCOB FOPEHHs meopemuueckozo mamepuana: Visyaenue
11 OCHOBHBIE MEXaHU3MbI 135 2 4 - - - - - - 7.5 - JIOTIOJTHUTENFHOTO MaTepuana o pa3aeny
MPOIIECCOB TOPEHUS "OCHOBHBIE MEXaHU3MBI IIPOLIECCOB TOPEHUS"
Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
IToBTOpEeHue maTepuana no pasaeny
"OCHOBHBIE MEXaHU3MBI IPOLIECCOB FOPEHUS"
Iloozomoeka K nabopamopnoii pabome: J1ist
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaTOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHFHO U3YyIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
pazzaene "OCHOBHBIE MEXaHHU3MBI ITPOIIECCOB
ropeHus" Marepuany.
Ilo0zomogka K ayoumopHvlm 3aHAMUAM:
[IpopaboTka JIEeKIIH, BEITOTHEHUE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[1], cTp. 1-52
[2], cTp. 9-21
[5], cTp. 1-92
2 IToxapoB3pBIBOOTIACHBI 33 4 8 - - - - - - 21 - Ilodzomoeka k n1adopamopnoit padome: Jns
€ CBOWCTBA BEIIECTB U BBITIOJTHEHUS 33/IaHUH 10 TabopaTopHOi paboTe
MAaTEpHAIIOB HEO0XOIUMO NPEABAPUTEIHHO U3YyIUTh TEMY H
2.1 | TloxapOB3pBIBOOIIACHBI 33 4 8 - - - - - - 21 - 3a]1a4M BBITIOJIHEHUS J1JaOOpaTOPHOH paboThI, a
€ CBOWCTBA BEILIECTB U TaK K€ U3y4UTh BOIPOCHI BAPHAHTOB
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MaTepHaoB

00paboTKH pe3ysIbTaTOB 110 U3YYEHHOMY B
paznene "IloxkapoB3pbIBOONIACHBIE CBOMCTBA
BEIECTB U MaTEpPHAJIOB" MaTepHany.
Iloozomoeka K meKyuiemy KOHmMPOJIo:
[ToBTOpeHne MaTepHuaa 1mo pa3aeny
"TTo>kapOB3pHIBOOIIACHBIE CBOHCTBA BEIICCTB H
MaTepHuaioB"

CamocmoamensHnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOJTHUTENIBHOTO MaTepHaia o paszierny
"TTo>kapoB3pHIBOOIIACHBIE CBOMCTBA BEIIECTB U
MarepuanoB"

Ilo0z0mogKa K ayoumopHnsim 3auamusam:
[IpopaboTKa JICKITUH, BBITOJIHCHHE U
MOJIrOTOBKA K 3amure jJab. paboTh

H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[1], cTp. 1-52
[4], cTp. 1-384
[6], cTp. 18-223

HopmupoBanue
MOKapHOU
0e30macHOCTH

12

3.1

HopmupoBanue
MOKapHOU
6e301acHOCTH

12

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana no pasaeny
"HopmupoBanue noxxkapHoi 6e3omacHocTH"”
CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3yaenue
JIOTIOJTHUTEIHHOTO MaTepraa o pasaery
"HopmupoBanue noxxkapHoi 6e3omacHocTH"”
Ilodzomoeka Kypcosoit padomui: Kypcoas
paboTa mpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
Mo y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBbKO PACUETHBIX BOIIPOCOB U BEIOOD
BapHaHTa IPOEKTHOro pemienus. [Ipumep
3a7aHus:

H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[2], cTp. 45-99
[71, ctp. 44-76

OreHka mokapHOU
OIIACHOCTH

22

10

12

CamocmosamenbHoe ulyuenue
meopemuiecKoz2o mamepuaia. I/I3y11eHI/1e
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MMPOU3BOACTBECHHOT'O
IIOMCIICHUA

4.1

OreHka noxkapHou
OIIACHOCTHU
HPOU3BOACTBEHHOTO
TIOMEILICHUS

22

10

12

JIOTIOJTHUTEIBLHOTO MaTepuana o pa3aeny
"O1ieHKa MOKapHOU OMaCHOCTH
MIPOU3BOJICTBEHHOTO NMOMEIeHUs"
Ilodzomoeka Kypcosoit pabomui: Kypcoas
paboTa mpeacTaBiIeHa B BHIE KPYITHOM 3a1aun
Mo yaeOHOMY Keicy, OXBaThIBAIOMIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHaHTa MPOEKTHOTO perreHus. [Tpumep
3aaHHA:

Ilod20mo6Ka K KOHMPOIbHOU padome:
Nzyyenne Matepualos mno pazneny OueHka
M0’KapHOU OMACHOCTH MPOU3BOICTBEHHOTO
MIOMEIIEHUS U TIOJTOTOBKA K KOHTPOJIBHOM
pabote

Ilodz0moeKa K meKyuiemy KOHmpoJiio:
[HoBTOpenue marepuana no pasaeny "OueHka
MTOYKapHOW OTTACHOCTH MPOM3BOICTBCHHOTO
noMereHus"

Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JIAOOpaTOpHO# padoTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ]a4y BBITIOJHEHUS J1abopaTOpHOH paboTsl, a
TaK K€ U3y4UTh BOTIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB [0 H3yYEHHOMY B
paznene "OreHKa MoXapHOH OMacHOCTH
MIPOU3BOJICTBEHHOTO MOMEIICHUS" MaTepuay.
Iloo2omoeka K ayounopHbiv 3aHAMUAM:
[IpopaboTka JIeKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI

H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[3], cTp. 1-48

Cucrtema
MIPEJOTBPALICHUS
MOXKapoB,
MIPOTUBOIIOKAPHON
3aIHUTEI,
OpTraHM3aIMOHHO-
TEXHUYECKHE

235

11.5

Ilodzomogxa Kypcosou padomui: Kypcopas
paboTa mpeacTaBieHa B BUE KPYITHOH 3a1aun
o yueOHOMY Keicy, 0XBaThIBAIOMIEH
HECKOJIbKO PAaCUETHBIX BOIIPOCOB U BBIOOD
BapuaHTa MIPOEKTHOro pemienus. [Ipumep
3a7aHus:

Camocmoamenvroe usyueHue




MEPOIIPUATHUSA TTO

meopemuuecKo2o mamepuaia. I/I3yquHe

obecrieueHnIo JIOTIOJIHUTEIBHOTO MaTepuaa o pasery
[0KapHOU "CucrteMa npeoTBpalleHUs 0XKapOoB,
0e30macHOCTH MIPOTHUBOIOKAPHON 3aIUTHI, OPraHN3aILMOHHO-
5.1 Cucrema 235 8 4 - - - 115 - TEXHMYECKNE MEPONIPHUATHA IO 00ECTIEIECHHIO
MIPEOTBPALCHHS MOXapHOH O6e30macHoCTH"
M10KapoB, Iloozomoeka k nadopamopnoii papome: J1ns
MIPOTHBOIOKAPHON BBITIOJTHEHHA 3alaHUH 110 T1a00paTopHON padoTte
3aIINTHI, HEOOXOANMO NPEIBAPUTENBHO U3YIUTh TEMY U
OpraHU3aIOHHO- 3a71a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
TEXHHUYECKHE TaK K€ U3y4YUTh BOIPOCHI BApUAHTOB
MEpOIIPHUSTHUS 110 00paboTKH pe3ysIbTaTOB 10 U3YYEHHOMY B
obecrieueHHIo pazzgene "Cucrema nperoTBpalieHus 0XKapoB.,
MoKapHOU MIPOTUBOTIOKAPHOM 3alIUThl, OPraHU3aLUOHHO-
0e30MacHOCTH TEXHHUYECKUE MEPOTIPUATHS 10 00ECTIEYEHHIO
oXKapHOU 6e30macHOCTH" MaTepHany.
Ilodz0mogKa K meKyuiemy KOHmpoio:
[ToBTOpeHune marepuana no pasaeny "Cucrema
MIPEAOTBPALIECHUS [T0XKAPOB, IPOTUBOIIOKAPHOH
3aIIUTHI, OPTaHU3AIOHHO- TEXHUYECKHE
MEPOIIPHUATHS 1T0 00ECTICUECHHIO TI0XKAPHON
6e3omacuocTH"
Ilo020mogKa K ayoumopHsM 3aHAMUAM:
IIpopaboTka JIeKIIUH, BBITOJHEHHE U
MOJICOTOBKA K 3amute jab. paboTh
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[2], cTp. 22-44
OKk3aMeH 36.0 - - - - 0.5 - 335
Kypcosas padora (KP) | 40.0 - - - 16 0.3 19.7 -
Bcero 3a cemecTp 180.0 32 16 - 16 0.8 75.7 335
Hroro 3a cemecTp 180.0 32 16 - 18 4 0.8 109.2

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — nnanBu1yanpHble KOHCYIBTAIIMH 110 KYpCOBBIM MpoekTaM/padboram; I'K- rpynmnoBsie KOHCYIbTAIMH 110 pa3jienaam
mucuuruinHel; CP — camocrostenbHas padorta crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosHble MexaHu3Mbl NPOUeccos 20PeHUs.

1.1. OcHOBHBIE MEXaHU3MBI IPOLIECCOB TOPEHUS

[TonsiTHe MOXKapa, aHTPOMOTEHHBIE (PAKTOPHI MOXKAPOB W B3PHIBOB. Kitaccudukaims moxapos
[0 CKOPOCTH HX Ppa3BUTHUS: OBICTPOTEYHBbIE, C BBICOKOW, CpeIHEH W MENJEHHOH CKOPOCThIO
pa3BUTHs, OCHOBHBIE XapakTepucTHKU. Kiaccupukamus mokapoB MO MacmTadaMm pasBUTUS U
pasMepy MaTepHalIbHBIX IOCIEACTBUI: JIOKAJIbHBIE, CPEIHUX pPa3MEPOB, IMOXKAPbI-KaTaCTPO(DBHI.
OcHOBHbBIE IIPUYMHBI MOXApOB Ha OOBEKTax 3HepreTuku. Kpurepuum KpymHbIX IOXKAapOB U HUX
nociencteust. Kiaccuduxauusa un kpurepun UC, cBszaHHble ¢ moxapamu, B3peiBamu. Craanu
pa3BUTHUS I10’Kapa, OCHOBHBIE KPUTEPUU M XapaKTEPUCTHKU: HayallbHAasl, ”THTEHCUBHOI'O TOPEHHUS,
CTaaus claja Temieparyp, 3aBepuiaromas. Knaccupukanus nmoMeneHuii o pexumaM ropeHus.
PaccmoTpenue omacHbIX (PaKTOpOB mOXapa, BO3JIEHCTBYIOIIMX Ha JIIOACH, OMAaCHBIX (aKTOPOB
B3pbIBAa, TOKCUYHOCTHU IPOAYKTOB TIOpPEHMs, KiIacCH(UKaLUs BpEIHBIX BELIECTB I0: - CTEMEHU
OTAaCHOCTH; - (PU3HOIOTUYECKOMY BO3ACHUCTBHUIO; - CTENEHH TOKCHYHOCTH IPOMBIIIJICHHBIE SIBI.
M3yueHre OCHOBHBIX HPOAYKTOB CrOpPaHHsS W TOKCHUYHOCTH IPOJIYKTOB CrOpaHUs, KOTOpas
ompezensiercs ¢ nmomonibio uHiaekca Tokenunoct — WCIS50 — yncieHHO paBeH macce MaTepuala,
HeoOxoauMmoin A co3aanus B 1001 kamepe MOJIOBMHHOM JeTanbHOM KOHIEHTPALUHU MPOJYKTOB
TEPMHUUECKOT0 Pa3JI0KEHU JJIs IOJONBITHBIX )KUBOTHBIX. ['openue.. Heobxonnmoe u goctatouHoe
yCIIOBHE BO3HUKHOBEHMS TOPEHMs: TOpPIOYEE BEIECTBO, OKUCIUTENb, UCTOYHUK BOCIUIAMEHEHMS
(3axuranusi). [oprouee BemectBo. [oprouas cucrema. M3ydeHue TOMOTEHHOTO (MCXOAHBIC
BEIIECTBA M MPOAYKTHl TOPEHUS B OJHOM COCTOSHMM — TOpPEHHME Tra3oB M IapoB B cpeje
ra3o00pa3HOr0 OKHCIIHTENSI) W TETEPOreHHOTO (MCXOMHBIE BEHIECTBA HAXOIATCS B pa3HOM
COCTOSIHUM — HJIKOCTH U TBEpbIC BELIECTBA B ra3000pa3HoM okuciurene). Jletonanus. Haubonee
pacnpoCTpaHEHHblE HMCTOYHMKM 3@XHraHUs Ha DJHEpreTudyeckux mnpennpusatusx. (Cxema
BO3HUKHOBEHUs ropeHus. Temmepatypa camoBociuiaMeHeHus. [IpuuuHBI caMOBO3ropaHus.
[TepuxucHast Teopust okuciaeHus. Teopust TeroBoro camoBociuiaMmenenus (ak. Cemenon). Teopus
LENHBIX peakuuid. ABTOKaTAJIUTUYECKU-TEIJIOBOE CAMOBOCIUIAaMEHeHue. Terora cropasus.
[Tponyktsl cropanus. Onpenenenue o0bemoB [1C. TlonsTHEe TEMnepaTypbl TOPEHHUS.

2. HOD!CGDOGS’Dbl@OOnaCHble ceolcmed seulecme u mamepuaios

2.1. IToxxapoB3pbIBOOMIACHBIE CBOMCTBA BEMIECTB M MAaTEPHUATIOB

Homenknatypa  mokaszarenedl  MOKapOB3PBIBOONACHOCTH  BEIIECTB M MaTEpHasoB.
IloxxapoonacHele ~ CcBOMCTBA  BemlecTB. I'pynma  roprouectu. Temmeparypa  BCHBILIKH,
BOCIUIAMEHEHHUSI, CaMOBOCIUIAMEHEHHUsI, TJIEHUS, CaMOHArpeBaHus, TEMIEpaTypHbIE MPEIEIIbI
pacnpoCTpaHEeHUs MIAMEHU, HMKHUM M BEPXHUU KOHLUECHTPAILMOHHBIE MPEAEIbl pACIPOCTPAHEHUS
IJIAMEHU, HOPMAaJbHAsl CKOPOCTh PACIpPOCTPAHEHHUs IJIAMEHH, MAKCHUMAJIbHOE JABJICHUE, B3pbIBA
CKOPOCTH HapacTaHWs JaBJICHUS IIPU B3PbIBE, MHHUMAJIbHOE B3PBIBOOIIACHOE COAECP/KAHUE
KHuciopona, (QuerMatu3upyromias KOHIEHTpauus ¢ierMaTiu3aTopa, CIOCOOHOCTh B3pBIBATHCA U
ropeTh TMpU B3aUMOACHCTBHUM C BOJIOM, KHCIOPOJOM M JApyruMH BemectBaMu. CKOpOCTh
HapacTaHusl JaBjieHHs] B3pbiBa. HopmanbHas ((yHIaMeHTalbHas) CKOPOCTh PaCHpOCTPAHEHUS
IJJaMEHU. 3aBUCHUMOCTh CKOPOCTH OT: XMMHYECKOIO0 COCTaBa CMECH, NNPUMECH HErOpPIOYMX Tra3oB,
HayasnibHOM T I'C, cootHomenuss ' B-OC — MakcumanbHasi CKOPOCTb MPU CTEXHOMETPUUECKOM
oTHomIeHNU. PPOHT MIaMeHH. BocmiamMeHseMOCTh CTPOMUTENBHBIX MaTepualioB. PaccmoTpenue
g dy3no3zHoro ropenus.. OcoOEHHOCTH TOpeHHs ra3oB. ['OpeHHe Ha OCHOBE 3a)KUTAHUSI CMECH.
3a)KUraHue B pe3yJbTaTe CONPUKOCHOBEHMSI C HAKAJIEHHOM IOBEPXHOCTBIO, NMPU TEMIIEpAType
MOBEPXHOCTH TMPEBBIIAIOLIEH HEKOTOPOE IPEAEibHOE 3HaueHue — T3akuranusa. YciaoBus
3akuranus. Pacnpoctpanenne miameHnu. ['opeHue B 3aMKHYTBIX 0ObemMax.. OCOOCHHOCTH TOPEHUS
*)uakocrel. ['openue xxunkocreil. 3oHa ropenust. I3yueHrne 0OCHOBHOM XapaKTEPUCTUKU — CKOPOCTh
BBITOpaHus XUAKOCTH. CkopocTr BeirOopaHusi: MaccoBasi, Jluneitnas. [IporpeB HedTenpoayKkToB.
Bcekunanme — mepexol B map OONBIIOrO KOJMMYECTBA MENKHMX KalleleK BOJbI, HAaXOJSIINXCS B
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HedTenpoaykrax. BeiOpoc — MrHOBEHHBIH MEpexoi B Map BOJbI, KOTOpas MOXKET HAaXOAHMTHCS Ha
nHe pesepByapa. OCOOCHHOCTH HWCTApeHHs KUAKOCTEeH. McnmapeHue XKUIKOCTH B HEMOJBIXKHYIO
cpeny. Mcnapenue B moAaBuxkHYI cpelny. OCHOBHBIE YCIOBMSI pa3BUTHS I0Kapa IPU TOPEHUU
KUAKOCTEH. VYHenpHas TEILUIOTa IoKapa. PacrekaeMocTp 10  pa3iuMYHBIM  IOBEPXHOCTSIM..
OcoOeHHOCTH ropeHusl TBEpHbIX BellecTB. J[Be cTaguu ropeHus TBepaoro Bemectsa. [lupomus.
MHorocraguiHOCTb XapakTepa TOPEHHs TBEPABbIX BellecTB. Moaenb ropeHyst TBEpAOro BEIECTBA.
30Hbl ropeHus. MHTEHCHMBHOCTb pEaKIUH, MPOTEKAIOIIMX B IOBEPXHOCTHOM CIIO€ TBEPIBIX
BEIIIECTB, U YCIOBMs TEIUIOOOMEHa Ia3000pa3HbIX MNPOAYKTOB pasznoxeHus ¢ OC ompenenstor
PEXKHUMBI IPOTEKAHUS MTPOLIECCOB TOPEHUS — CAMOBOCILJIAMEHEHMSI WK 3aKkuranus.. OcoOEHHOCTH
ropenus neuiei. Ilonarue a’pososns, asporens. ['a30B3BeCH XMMUUYECKUX OPraHMYECKHUX BELIECTB.
IIpouecc ropenus nsuiei. I'azos3secu npupoanbix Tornus. HKIIP neutel. BnusHue yactun nsuim,
ux GOopMbI U pa3Mmepa, Ha Mpoleccsl ropeHus.. [1okapoB3pbIBOONIACHOCTD MPOMBIIUIEHHBIX IbLIECH.
Pa3nenenue roproumx npuleld Ha rpynnsl. TemmnepaTypHble HPEeibl pacIpOCTPAHEHUS IIJIaMEHH.
MunumanbHasg SHeprus 3aKuraHvs. MUHUManbHOE B3pPBIBOOIIACHOE COJEP)KaHHE KHCIOpOJa
(MBCK). MunumanbHas ¢erMaTU3upyromas KOHIEHTpanus. TeMreparypa caMOHarpeBaHUs.
@DakTophl, ONPEACIAIOIME CaMOBO3TOpPaHME BeHIECTB. ['pynmbl BEIIECTB M MAaTE€pPHANIOB IS
coBMecTHOro xpanenusi. Kucinopoansiit uajekc. Ckopocts Bbiropanus. MHaekc pacnpocTpaHeHus
1aMeHH. [lokazaTenb TOKCHYHOCTH POLYKTOB F'OPEHUS IOJUMEPHBIX MAaTEPUAIOB..

3. Hopmupoesanue noxcaprnoil beszonacuocmu

3.1. HopmupoBaHue noxapHoit 6e30macHocT!

['ocynapcTBeHHbI Haa30p (KOHTPOJIb) — 3TO PErYISIPHbI MOHUTOPHHI CHELHAJIbHBIMU
roCyJapCTBEHHBIMH OpraHaMy U UX JOJDKHOCTHBIMH JIMLIAMH 32 JI€ATEIbHOCTBIO HEMOJYUHEHHBIX
UM  (pU3HUYECKMX ¥ IOPUAWYECKHUX JIUI, HANpaBICHHBIH HAa NPEAYNpPEXKICHUE, BBIABICHHEC U
npeceuyeHne HapylleHui TpeOoBaHU HOPMATHBHO-NIPABOBBIX aKTOB, B IPOLECCE KOTOPOI'O MOTYT
IPUMEHSTHCS MEpbl IOCYIapCTBEHHOIO MPHUHYXAECHUSA. ['ocynapcTBEHHbIN Ha/A30p U KOHTPOJb B
oOmactn moxapHoW Oe3omacHocTH. HopmaTuBHBIN npaBoBoit akT. Mepapxuueckas cucrema
HOPMAaTUBHBIX IPABOBBIX AKTOB.. J[Ba OCHOBHBIX MOJXOJAa HOPMHMPOBAHMS: MPEANUCHIBAIOIIUN U
00BEKTHO-OPUEHTHPOBAHHBIN (BEpOSITHOCTHBIH). OCHOBHOI TOKYMEHT B 001acTH oOecrieueHus: Mep
U TpeboBaHUI MoXKapHOH Oe3omacHocTy Ha Tepputopun Poccuiickoit denepannn - denepanbHblii
3akoH PenepanbHblil 3akoH OT 22.07.2008r. Ne 123-03 «TexHuueckuil periaMeHT o TpeOOBaHUIX
nokapHoi Oe3omacHocTn». HopmaruBHO-mpaBoBass 6aza B o0yiacTu OOecTeueHUs] TMOXKAPHOU
0€30I1aCHOCTH MPOU3BOJICTBEHHBIX 00BEKTOB.. B pazsutue ®dexnepanpHoro 3akoHa ot 22.07.2008
Nel123-03 «TexHuueckuil periaMeHT O TPeOOBaHUAX MOKapHOW Oe30MacHOCTU» pa3paboTaH Pl
HOPMATUBHBIX JOKYMEHTOB B oOOJlacTH moxapHOH Oe3omacHocTH. K HacTosmieMy BpeMeHH
BBITTYIIIEHO 27 CBOJOB MpaBWJ IO MOKapHOW Oe3oracHocTH U 207 HAIMOHAIBHBIX CTAaHIAPTOB (C
Y4€TOM CTaHJAapTOB, BBITYIIEHHBIX paHee — 10 BeTymuieHus B cuity denepanpHoro 3akona Nel23-
@3).. [Ipukazom DenepaabHOro areHTCTBA MO TEXHUYECKOMY PETYJIIMPOBAHUIO U METPOJIOTHU OT OT
3 mtons 2019 roma Ne 1317 yrBepxneH «llepedeHb HOKyMEHTOB B 00JacTH CTaHAApPTHU3ALlMH, B
pe3ynbpTaTe TPUMEHEHUS KOTOPHIX Ha JOOPOBOJIBHOW OCHOBE oOOecreunBaeTcs COOJ0ICHNE
TpeboBanuit @enepanbHoro 3akoHa ot 22 utonst 2008 roma Ne 123-D3 «TexHUUECKHA periaMeHT o
TpeOOBaHUAX MOKAPHOU OE30IaCHOCTH..

4. Quenxa noxicapHol OnacHoCmu nDOU?GOdCWlGeHHOZO nomeuieruA

4.1. OueHka moxapHOil OMaCHOCTH MPOU3BOJACTBEHHOTO TOMEIIEHUS

KareropupoBanue nomeueHuil, 34aHUM M HAPYXKHBIX YCTAHOBOK II0 B3PBIBOIOXAPHOU H
noxapHou omacHOCTH OIleHKa MoKapo-B3pbIBOONACHOCTH. OmnpenesieHre KaTeropuil moMeneHUl
Ha ocHoBanuu CII 12.13130.2009. KonuuecTBEHHBIM KpUTEpUN ONPENEIICHUS KaTETOPUH.
W30biTouHoe naBneHue B3pbiBa. [loxkapHas Harpys3ka. OrmnpeneneHue KaTeropuil 31aHuUNl U
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HapyXHbIX ycTaHOoBOK Ha ocHoBaHuu CII 12.13130.2009. be3zonacHass 3Bakyauus IHOAEH U3
noMeIeHnil u 3aannid. OLieHKa MOXapHOTO PUCKa B MPOU3BOJCTBEHHOM mNomenieHurn OCHOBHBIE
IIOJIOKEHUST TeOpuH pucka. IIpenBapuresbHBI aHaIM3 oOmacHOCTe. MeToasl aHanu3a pPHUCKA.
Pacuer BeposiTHOCTEH BO3JEHCTBHSA OMAacHBIX (PAaKTOPOB IMOXKapa, MOSBIECHUS TIOproYed Ccpensl,
UCTOYHMKA 3aXuranus. [pado-aHaIUTHUYECKHE METOJbl TOCTPOCHUS CXEMBbl B3aUMOJCHCTBUS
cobbiTuil: IlocTpoenue «JlepeBa OTKa30B» Ui KOHEUHOTO COOBITUS «I10Kap (B3pBIB) B CHCTEMEY,
aHaM3 BEPOSATHBIX AaBAPUIHBIX COUYETAHUN COOBITHH, ONpEAENCHHE W pacyeT BEPOATHOCTH
BO3HUKHOBEHHUS KOHEYHOI'O HEraTMBHOIO COOBITHS «I10kap (B3pbIB) B cucreme».lloctpoenune
«JlepeBa cOOBITHIT», MPOrHO3MPOBAHUE OMNACHBIX (DAKTOPOB TMoOXKapa M B3pbBa. [lmarpamma
«rancTyk-6adouka». OnpeneneHre pacyeTHbIX BEJIUYMH M0XKAPHOI'O PUCKA HA MPOM3BOJICTBEHHBIX
oOpexTax. MHauBUAYyallbHBIN MOXKAPHBIM PUCK M COLUANIBHBIN MOXapHbIM puck. IloTeHnmanbHbIi
pHCK B 37aHUAX 00BEeKTa. BeposTHOCTh 3Bakyanuu. PacueTHoe Bpems »Bakyalluu, HEOOXOAUMOE
BpeMsI IBaKyalluu, BpeMsi OJIOKHPOBAaHUS 9BaKyallMOHHBIX yTEH OMacHbIMU (haKTOpaMH IMOKapa..

5. Cucmema npedomgpameHuﬂ noacapoes, npomugonoofcapﬁoﬁ 3auiumosl, opearusdyuOHHO-
mexXnHu4deckue meponpuimus no obecneyenuro l’lO.?fCCll?HOlZ bezonacrocmu

5.1. Cucrema npeoTBpalleHUs 10KapOB, IPOTUBOIIOKAPHON 3alUThI, OPraHU3aL[MOHHO-
TEXHUUYECKHUE MEPOIPUSITHS 110 OOECIIEUEHUIO MTOKaPHON OE€3011aCHOCTH

CreneHb B3pBIBOOIIACHOCTH TEXHOJOIMYecKHX O010koB. KaTeropupoBaHue 30H U MOMEIICHUH B
cootBercTBUU ¢ [IYD wm @3-123. BspeBoonacHas 30Ha. [lokapoomacHas 3o0Ha. BriOop
B3pBIBO3AIIUIIEHHOTO  3J1eKTpoobopynoBanus.. OrHecroiikocTs. Kpurepuum OrHecTOMKOCTH.
[Ipenen oruecroitkoctu. Ilotepss Hecymelr cnoco6noctu. Ilotepst uenmoctHoctu. Iloteps
Terion3oaupymomeil  cnocodbnocrtu. Ilpenen pacnpoctpaneHust orusa. IIponomkuTenbHOCTb
CaMOCTOATENBHOro ropenus. Kiaccsl nmoxapHoi Harpy3ku KOHCTpYKLUHU. TeMIiepaTypsl B OTHEBOU
U TemoBod KaMepax. CTeneHb OrHECTOMKOCTM 3JaHMid M KJIacC IOXKapHOM ONAacHOCTU
KOHCTpYKUUN 371aHus. @OyHKIMOHAIbHAs I0OKApHAs ONACHOCTb 3JaHUi.. (Qusnueckoe u
XMMHUYECKOe BoO3JeiicTBUe Ha 30HY ropeHus. OrHeracutenbHble (DAKTOPBL: OXJIAXKJEHHE,
paz0aBieHue, U30JALUSA. YBEIWYEHHE TEIUIONOTEPh M3 30HBI TOPEHUS: OPOILIEHHUE TOPIOUMX
BEUIECTB, IIEPEMEUIMBAHUE CJIOEB TOPIOUMX JKUAKOCTEH, DBaKyalus TOpAIIUMX BEUIECTB U
MaTepuasoB. YBeEIMUEHUE TEIJIOEMKOCTH TOpIoYel CUCTEMbI, 00bEMHOE pa30aBiIeHUE OKUCIUTENSA
U TOPIOYMX BEILECTB WHEPTHBIMU Tra3aMH, napamu Bojbl. [IpuHIUIBI BBIOOpPAa OTHETYIIAIIUX
BEIIECTB HAa OCHOBE KJIacCHU(PHKAIIMKM MOKapoB. XapaKTEpUCTHUKA BOJbI, NI€HbI, HETOPIOYMX Ta30B,
raJloTeHOYTJIEBOIOPO/IHBI3X COCTABOB, TBEP/BIX U KOMOMHMPOBAHHBIX OTHETYIIAIUX BELIECTB U
coctaBoB. [lepBuuHbIE CpeaCTBa MOKAPOTYILIEHHUS M ABTOMAaTHYECKHE CTAllMOHAPHBIE CHUCTEMBbI
MIOKapOoTyIIEeHUsI. BHYTpEeHHUI NOKapHbIN KpaH, OTHETYIINUTENIN IIEHHBIE, Fa30BbIE, TOPOIIKOBBIE.
Pyunble u nepenBmkHble OrHerymutend. CHOpUHKIEpHbIE, JPEHUYEpPHbIE YCTAaHOBKH, YCTaHOBKHU
ra3oBoro ImoskapoTymeHusi. PacueT Heo0XOAMMOro KOJMYECTBAa OTHETYIIAIIEro BEIIeCTBa..
IIpaBuna nporuBonoxkapHoro pexuma B Poccmiickoit ®enepanun. MHCTpyKImu o0 Mepax 1o
o0ecrieyeHHI0 NoxapHoi Oe3zomacHocTH. O0s13aHHOCTH paboToAaTeNs IO 00ECIIEYEHHUIO MOXKapHOH
Oe3omacHocTH Ha npennpusatuu. [loxxapuas oxpana. [1nan Tymenus moxapa Ha 0ObEKTE..

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
HE MIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. OTpaboTKa HABBIKOB JCHCTBUI JIIOJICH TIPH TTOXKape.;
2. BrniusiHue JIy9UCTHIX TIOTOKOB M BBICOKUX TEMIIEPATyp Ha TEPMOPETYISIHIO.;
3. IlokapHasi OoMaCHOCTh aBapUIHOIO Pa3JIMBa JErKOBOCILUIAMEHSIOIIUXCS U TOPIOYUX
JKUJTKOCTEH. ;
4. OnpeneneHue 3anbICHHOCTH BO3AyXa padodei 30Hb1. OleHKa MOKapOB3PBIBOOMIACHBIX
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CBOMCTB NIbUIEH..

3.5 Koncyabranumn

How

Ayoumopuwie KOHCYIbMAYUU RO Kypcosomy npoekmy/pabome (KIIP)

Koncynbranum HampapieHbl Ha BBIIIOJHEHHE PAa3eliOB KYpCOBOIO MPOEKTa MOJ
PYKOBOJCTBOM HacTaBHMKa (mpemojaBareiisi). B paMkax dYacoB Ha TPYNIIOBBIC
KOHCYJbTAIlMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHHWil pasjena
"HopmupoBanue noxkapHoi 6e3omacHocTy"
Koncynbranum HampaBieHbl Ha BBIIOJHEHHE PAa3elioB KYpCOBOIO MPOEKTa MOJ
PYKOBOJCTBOM HacTaBHMKa (mpemojaBareiisi). B paMkax dYacoB Ha TPYIIOBBIC
KOHCYJbTAllMM pa30mparoTcs Hamboliee BaXKHBIC YAaCTH PACYCTHBIX 3aJaHWil pasjena
"O11eHKa 0KapHOM OMaCHOCTH MPOU3BOICTBEHHOIO MOMENICHU"
Koncynpranum HampaBieHbl Ha BBINIOJIHEHHE PAa3/eliOB KYpPCOBOTO MPOEKTa TOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamMkax YacoB Ha TpYNIOBbBIE
KOHCYJIbTAIlMM pa30mparoTcs HamboJiee BaXKHBIC YACTH PACUYCTHBIX 3aJaHWil pasjera
"Cuctema TpeAOTBpAIIEHUS TI0KApOB, MPOTHUBOIIOKAPHOW 3aIlUThl, OPraHU3aI[MOHHO-
TEXHUYECKUE MEPOIPUATHS IO 0OECIICUSHHIO TTOKapHOH Oe3omacHoCTH"

I pynnosvie koncyromayuu no pazoeiam oucyuniunot (I'K)

OO6cyxnenue wmartepualioB Mo kedicam pazaena "OCHOBHBIE MEXaHU3MBI IPOIECCOB
ropenus"
OO6cyxnenue wmaTtepuajioB 1o Keiicam pasnena "[lokapoB3pbIBOOMAacHBIE CBOMCTBA
BEIIECTB U MaTepuaioB"
OO6cyxnenre MaTepralioB 1o kKeiicam pasjaena "HopMmupoBanue nokapHoi 6e3onacHocTu"
OO6cyxnenne MartepuaqoB Mo Kkeiicam pa3gena "OreHka TOXXKapHOH OMACHOCTH
MIPOU3BOJICTBEHHOTO MTOMEIIeHUs"
OO6cyxneHrne marepualioB Mo Keicam pazfena "Cucrema TpenOTBpaIIeHHS I0XKAPOB,
MPOTHUBOIIOKAPHON  3alllUTHI, OPTaHW3ANMOHHO- TEXHUYECKHUE MEPONPHSITHS  T10
o0ecreyeHno noxkapHoi 6e3omnacHocTH"

HUnousudyanvHvle koHcyromayuu no Kypcosomy npoemy /pabome (UMKKII)

Koncynpranmmuum  mpoBozarcs  mo  paszeny  "OmeHka — HOKapHOM — OMACHOCTH
MIPOU3BOJICTBEHHOT'O MTOMEIICHUS "
Koncynpranmmun mnpoBozsaTcs 1o pasfeny "CucreMa NpeIOTBPALICHHMs I10XapoB,
MIPOTUBOMOXKAPHON  3aIllMTHl, OPraHUW3allMOHHO- TEXHUYECKHUE MEPONPUSITHUS 110
o0ecreyeHno mokapHoi 6e3omnacHocTH"

Texywuti konmpoas (TK)

Koncynbranuu HampaBieHbl Ha MOJyY€HHE UHAMBUAYAIBHOIO 3aJaHU JUJIS BBITOJIHEHUS
KOHTPOJIBHBIX MEPOTIPUATUH 110 pazaeny "OCHOBHbIE MEXaHU3MBI ITPOIIECCOB TOpeHUs"
KoHcynbTanuu HampaBieHbl Ha MOJY4€HHE WHAMBUAYAIBLHOTO 3a/JaHMs JJI BBINOJIHEHUS
KOHTPOJIBHBIX MEpONpUATH 1o paszaeny "[lokapoB3pbIBOONIACHBIE CBOWCTBA BEIIECTB U
MaTepuaioB"

KoHcynpTanuu HarpasieHbl Ha MOJyY€HHE WHAMBUAYAJIbHOTO 3a/aHMS IS BBITOJIHEHUS
KOHTPOJILHBIX MEpONpusATHii 1o pazaeny "Hopmuposanue noxapHoit 6e3onacuoctu”
KoHcynbpTanuu HampasieHbl Ha MOJyY€HHE WHAMBUAYAJIbHOTO 3a/aHMS JJIS BBITOJIHEHUS
KOHTPOJIbHBIX ~ Meponpustud  mo  paszzneny  "OneHka — moxkapHOW — OMacHOCTH
MPOU3BOJACTBEHHOTO MTOMEIIECHHS "

KoHcynbTanuu HampaBieHbl Ha MOJY4€HHE UHAMBUAYAIBLHOTO 3a/aHMs JJI BBINOJIHEHUS
KOHTPOJIBHBIX ~MEpONpHUATHM 1o paszzgeny 'CucreMa NOpeIOTBpAIleHUs I10XKapoB.,
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np OTHBOHO)KapHOﬁ 3allluTHhI, OpraHru3allMOHHO- TEXHUYCCKHUC MCPOIIPUATHA 110
obecrieueHunIo moXkapHou 6e3omnacHocTu"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
1 Cemectp
Kypcosas pabora (KP)
Tewmsr:
- pazzaen I Kypcosoii pabotsl Tema: «Onpenenenne Kareropuy MOMEIICHHS 10 B3PHIBONIOKAPHON 1
HOYKapHOW OMaCHOCTH
- pazzen 1l KypcoBoii pabotsl Tema: «OnpeaerneHue BeIHUYMHbl HHIUBUAYAIBHOTO MOKAPHOTO
pHCKa JUId pPaccCMaTpUBaEMOI0 IOMEILEHHS
- pazzen 111 KypcoBoii pabotsl Tema: «Pa3zpaboTka MEponpusATHIA 10 MPEIOTBPALLICHHIO MTOKapa U
IPOTUBOIOXKAPHON 3alUTE»
I'paduk BbINOJTHEHNS] KYPCOBOIO NIPOEKTA

Henens 1-6 7-12 | 13-16 | BauerHas

Pasznen 1 2 3 3amuTa

KypCOBOTO KYpPCOBOTO

MIPOCKTA MIPOCKTA

O0BeM 35 35 30 -

paznena, %

Brimonnenusii | 35 70 100 -

00BeM

HapaCTAIOIIIM

uroromM, %

Howmep paznena | Pa3nmen kypcoBoro mpoekra

1 OmnpeneneHre KaTeropuu MOMEIICHHS 110 B3PBIBOIIOKAPHOW U TIOYKAPHOI
OIACHOCTH

2 Omnpenenenre BeIMYUHBI HHIMBUYaTIbHOTO MOXKAPHOTO PUCKA AJIS
paccMaTpruBaeMOTr0 IIOMEIICHUS

3 Pa3paboTka MeponpusaTHii 110 MPEJOTBPAIICHUIO MTOXKapa U
IIPOTUBOIIOKAPHON 3aILUATHI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCIUIUTUHBEI (B

OueHo4yHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yAbTaThl 00yUYEHUs MO TUCIUILINHE Konpt
COOTBETCTBUHU C
(B COOTBETCTBHHM C pazneisiom 1) WHJIUKaTOPOB 1.3.1)
1/2[3]4]5
3HaTh:
OCHOBHBIE MTOHATHS B 00JIACTH MOXKAPHOH 0€30M1aCHOCTHU: TectupoBanue/Tect 1 «OcHOBHBIEC TOHATUS
oracHble (PaKTOPHI MOXKapa U B3pPbIBA HX XapAKTEPHCTUKH, MOYKapHOI OE30MTaCHOCTH, OCHOBBI TEOPUHU
kputepuu YC ¢ moxkapamu U B3pbIBaMU, OCHOBBI TEOPHH TOPEHUS»
rOpeHus WJT-3nik-1 + T
ectupoBanue/Tect 2

«[ToxxapoB3pBIBOOIACHBIE CBOWCTBA BEUIECTB U

MaTepHaIOB»
0COOCHHOCTH TOPEHUs BEIIECTB B PA3IMUHBIX arperaTHbixX TectupoBanue/Tect 2
COCTOSIHMSIX: IIOKA3aTEeH MOKAPHOU OITAaCHOCTH BEUIECTB U N-4nk1 + «IIokapoB3ppIBOOIIACHBIE CBOMCTBA BEILIECTB U
MaTEepUasoB MaTepUajIoBy
METO/IOJIOTHUIO OLIEHKH TI0KapHOM OMAaCHOCTH TTOMEIICHHH, Tectupoanue/KontpoinbHas padora «OreHka
3JTaHUH U COOpPYXEHU: KaTeropupoBaHKe, OLlEHKa NJ-5rk-1 + MOKapHOM OMAaCHOCTH NMPOU3BOACTBEHHOTO
MOYKapHOTO PHCKA TTOMEIICHUS)
CrocoObl NPeAOTBPALICHUS TI0XkKapa, CPECTBA U CIIOCOOBI V-1 + TectupoBanue/Tect 3 «I[IpoTuBonoxapHoe
MOYKapOTYIICHUS HOPMHPOBAHHE)
Ymersb:
IIPOBOJIUTH aHAIN3 IPUYMH BOZHUKHOBEHUS MOXKapa U TectupoBanue/KontponbHas pabota «OueHka
BApUAHTOB €r0 Pa3BUTHS NJ1-3nk-1 + MOKapHON OMAaCHOCTU MPOU3BOJICTBEHHOTO

MOMEIIEHUS»
MOJIb30BaThCSI HOMEHKJIATYPOU MTOKa3aTeNel MmoKapHOu TectupoBanue/Tect 2
ONACHOCTH BEIECTB M MATEPHATIOB, ONIpEAEIATS V-4 + «ITo>xapoB3pBIBOOIIACHBIE CBOICTBA BEIIECTB U
pacyeTHBIMH METOAaMHU TIOKA3aTeH MOKAPHOH OITaCHOCTH MaTepuaIoBy
BEIIECTB M MaTEpUAJIOB
OTIpeIEIISATh KaTerOpHIO MOMEIICHHUS, 3/1aHus, HAPYKHOU TectupoBanue/KonrposnbHas padora «OreHka
YCTAHOBKH, a TAaKXKe MPOBOANUTH PAcUeT MHIUBUAYAILHOTO NJ-5mix-1 + MOKapHOM OMAaCHOCTH NMPOU3BOACTBEHHOTO
MIOYKQpPHOTO PHCKA B 3[JAaHUU TTOMEIICHUS)
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IIPpOU3BOANTDH BI)I60p CUCTEM IIPCAOTBPAICHUS I10XKapa U
HpOTI/IBOHO)KapHOﬁ 3al0UThI U1 IPOU3BOJACTBCHHOI'O 31aHUA

WJ1-1nk-4

JlaGopaTtopHnast pabota/3amura 1uKIIa
nabopaTopHBIX paboT

TectupoBanue/Tect 3 «I[IporuBomnokapHoe
HOPMHPOBAHKEY
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuszauuu: ITuceMenHas padora
1. Konrponbnas padora «O1eHKa MoKapHOH OMaCHOCTH MPOU3BOIACTBEHHOT'O TOMEIICHUS»
(TectupoBanue)
2. Tect 1 «OcHOBHBIE NOHATHS MOKAPHOM 0€30I1aCHOCTH, OCHOBBI TEOPUH T'OPEHUS»
(TectupoBanue)
3. Tect 2 «IloxapoB3pbIBOOIIACHBIE CBOICTBA BEIIECTB U MaTepuaioBy» (TecTupoBaHue)
4. Tect 3 «IIpotuBonoxapHoe HopMupoBanue» (TectupoBanue)

Dopma peanmzanuu: CmemanHas Gopma
1. 3amuTa nukia saboparopusix padot (Jlaboparopnas padora)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.
banmibHO-pedTHHTOBas CTPYKTYpa KypCcoBOil pabOThI ABIISETCS MpUoKeHueEM b.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Kypcosas paboma (KP) (Cemecmp Nel)
Ornenka 3a KypcoBylO paboTy ompeaensercs B COOTBETCTBUH C [lonoxeHwem o OaluTbHO-
peiTuHroBoi cucreme i ctyaeHtoB HUY «M3ON»

Ixzamen (Cemecmp Nel)
Onenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBOM CcHCTEME IS
cryneatoB HUY «MDW» Ha ocHOBaHWHU CEMECTPOBOM M 9K3aMEHAIIMOHHON COCTABJISIFOIITUX.

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 1 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUabI IO AUCHUILIMHE MPUBEIEHBI B (POHAE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. ITaBnosa, I'. U. TloxapHas 6€30macHOCTb OOBEKTOB SHEPTETHKY : JIAOOPATOPHBIN MPAKTUKYM I10
Kypcy "lloxxapHast 6€301acHOCTh 0OBEKTOB SHEPIeTUKU'" 110 HAIIPaBJIEHUIO "DIIEKTPOIHEPTeTHKA U
anektporexuuka" / I'. . [1aBmosa, B. B. Ckubenko, A. B. Tpycununa, Har. uccnen. yu-t "MOU".
— M. : UI3n-80 MOU, 2017. — 52 c. — ISBN 978-5-7046-1812-6.
http://elib.mpei.ru/elib/view.php?id=8937;

2. bensikos, I'. U. [ToxxapHast 6e30macHOCTh : yueOHOE OCOOMe sl CTY/IEHTOB BY30B,
oOyuaromuxcs 1o BceM HanpasieHusim / I'. U. bensikoB. — Mocksa : FOpaiir, 2020. — 143 c. —
(Bricmiee obpaszosanue). — ISBN 978-5-534-09831-0.;

3. ITaBnosa, I'. U. Puck skcrutyatanny mo>xapoB3pbIBOONIACHBIX IHEPTETUUECKUX OOBEKTOB :
yuebHoe nocobue 1o kypcey "[loxxapHas 6€30macHOCTh 0OBEKTOB IHEPreTUKU" MO CHEIMATBLHOCTH
"UnmxenepHas 3amuta okpysxarorieit cpeasr” / I'. U. [1aBmosa, O. B. UeOsimeBa, Mock. sHEpT. UH-T
(MBU TY). — M. : U3narensckuii jom MOU, 2007. — 48 ¢. — ISBN 978-5-383-00049-6.
http://elib.mpei.ru/elib/view.php?id=829;
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4. TToxapoB3pBIBOOIIACHOCTH BEIIECTB U MAaTEPUAIIOB U CPeACTBa UX TymeHus. CrpaBoYHOE U3]1. B
2 xH. Ku.2 / pen. A. H. Baparos, A. 5. Koponpuenko. — M. : Xumus, 1990. — 384 c. — ISBN 5-
7245-0604-1.;

5. A. H. Kpous, E. A. TloroBa- "[lokapHasi 6€3011acCHOCTh: BBEJICHHE B CIICIIHAIBHOCTD'",
W3narensctBo: "KemepoBckuil rocynapctBennbsiii yauuBepceutet", Kemeposo, 2018 - (137 c.)
https://biblioclub.ru/index.php?page=book&id=573806;

6. C. B. Cobyps- "I[loxkapHas 6€30I1aCHOCTb NPEANPUATHUS : KypC OXKAPHO-TEXHUYECKOTO
MHUHHMYMa: y4eOHO-cripaBo4Hoe ocodue", (19-e uzz., nepepad.), M3narenscTro: "[ToxKuaura",
Mocksa, 2021 - (448 c.)

https://biblioclub.ru/index.php?page=book&id=570980;

7. "Ioxapuas 6e3onacuocts", (7-¢ usa., usm.), Uznarenscrso: "IMoxxKuura", Mocksa, 2019 - (232

C.
https://biblioclub.ru/index.php?page=book&id=570947.

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "IIpomereit";

2. Office / Poccuiickuit makeT 0()UCHBIX IPOrPaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepennuu (Maitna, Coepmkas, BK u ap).

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMALTMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. ba3za naHHbIX )KypHasioB m3nateabcrBa Elsevier - https://www.sciencedirect.com/

5. ba3za nannbix Web of Science - http://webofscience.com/

6. Ba3za nannbix Scopus - http://www.scopus.com

7. HanmoHaibHas 3J1eKTPpOHHas Oudmoreka - https://rusneb.ru/

8. ’KypHnaabl American Institute of Physics - https://www.scitation.org/

9. XKypuaabl no xumuu Thieme Chemistry Package komnanun Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

10. DnexTponnas 6udmmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

11. UudopmanunonHo-cnipaBouHas cucrema «Kongexc/Texakenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

12. OrkpbITas yauBepcuterckass nnpopmannonnas cucrema «POCCHSA» -
https://uisrussia.msu.ru

13. OpunnanbHbli caiit MUHMCTEPCTBA HAYKM M Bbiciero oopa3oBanust Poccuiickoii
®denepanuu - https://minobrnauki.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUIIJIMHBI

Tun nomemenunst Homep aynutopumn, Ocnamenne
HAaMMCHOBAaHUE
Y4eOHble ayauTopun JI-507, Yuebnas CTOJI TIPEToIaBaTesl, CTOJ, CTOJ Y4eOHBIH, CTYI,
JUTSL TIPOBEICHUS aynutopus kKad. mkad 11 XpaHeHHs] HHBEHTaps, I0CKa MeJIoBas,
JIEKIIMUOHHBIX 3aHATUN U "MouOT" MYJIbTUMEAUMHBIN IIPOEKTOP, IKPaH,
TEKYIIEro KOHTPOJISI obopynoBanue yaeOHOE, CTCH]T
nH(OPMAIMOHHBIN
YueOHbIC ayAUTOPUHT JI-507, Yuebnas CTOJI TIPEMO/IaBaTelIsl, CTOJI, CTOJI YI€OHBIH, CTY,
JUTS] IPOBEJICHUS aymuTtopus kKad. mkad 119 XpaHeHus THBEHTApsl, T0CKa MEJIOBasl,
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MPAKTUYECKUX 3aHITUH,
KP u KIT

"MouOT"

MYJIbTUMEAUNHBINA TPOEKTOP, IKPaH,
obopynoBanue yueOHOe, CTeH]]
nH(OPMAaIMOHHBIN

VY4eOHble ayAUTOPUHI
JUIsl TPOBEACHHS

JI-501, YuyeOnas
nabopaTtopus Kad.
"NoOuOT"

CTOJI MPETIoIaBaTelis, CTOJ, CTYJI, T0CKa MEJoBasi,
KOMIIBIOTEP MEPCOHANBHBIN, YIeOHO-HATIISITHOE
nocooue

1a00PaTOPHBIX 3aHITHIA
Y4eOHble ayIUTOpUU
JUTSI TIPOBEJICHUS
MIPOMEKYTOUYHOM
aTTecTaluu

JI-507, YueOHnas

ayauropus kag.
"UDuOT"

CTOJI IIPEero1aBaTesisi, CTOJ, CTOJ Y4eOHBIH, CTyII,
mkad 11 XpaHeHus MHBEHTAps, I0CKa MEJIoBas,
MYJIbTUMEAUNHBINA TPOEKTOP, IKPaH,
obopymoBanue yuyeObHOe, CTeH]T
nH(OPMaIMOHHBIN

Tlomentenus niist
CaMOCTOSITEILHOU
paboThI

HTB-303,
JlexkiimonHas
ayIUTOPUS

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCbMEHHbIN,
BEIIAJIKA JJIS OJICK/Ibl, KOMIIBIOTEPHAsS CETh C
BBIXOZOM B HTEPHET, KOMIIBIOTED
MePCOHAJIbHBIN, IPUHTEP, KOHAUITUOHED

K-502,
KomnbrorepHbIit

KJ1acc Kad.
"NouOT"

CTeJUIaX, CTOJI IIPEro1aBaTeis, CTOJI, CTOJ
KOMIBIOTEPHBIN, CTOJ YUeOHBIN, CTYI, JOCKA
MeJIOBasi, KOMIIBIOTEPHAsI CETh C BHIXOJIOM B
WuTepHeT, MyJIbTUMEIUUHBIN IPOEKTOP, SKPaH,
KOMITHIOTEP MEPCOHATBHBIN, KOHIUIIMOHED

Ilomenienus st
KOHCYJIbTUPOBAHUS

JI-504, Kabuuner
kad. "UDuOT"

Kpeciio pabouee, paboyee MECTO COTPYIHHUKA,
CTOJI KOMIIBIOTEPHBIH, CTYJ, KA IS
JIOKYMEHTOB, CTOJI IUCbMEHHBIH, TyM0a, CTOM JUIs
COBELIaHUM, KOMIIBIOTEPHAs CETh C BBIXOJIOM B
WuTepHeT, MHOTO(yHKIIMOHATIBHBIN LIEHTD,
KOMITBIOTEP NMEPCOHAIBHBIN

Ilomemenus st
XpaHeHus: 000py10BaHUs
¥ y4eOHOTO MHBEHTAps

JI-509a,
Mertoanueckuii

KaOHHeT Kad.
"U3nOT"

Kpeciio pabouee, paboyee MECTO COTPYIHHUKA,
cTyJ, wkad, mxad A7 JOKYMEHTOB, CTOJ
NUCbMEHHBIN, TyMO0a, CTOJ JUIsl COBELLIaHUH,
KOMIIBIOTECPHAA CCTh C BBIXO/I0M B HHTepHeT,
MHOTO()YHKIIMOHAJIbHBIN LIEHTP, KOMITBIOTEP
TePCOHAIIbHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[ToxxapHast 6€3011acHOCTh

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

Hepeqenb KOHTPOJIBHBIX MeporlpmlTnﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:
Tect 1 «OCHOBHBIC TOHATHUS HO)KapHOﬁ 6630HaCHOCTI/I, OCHOBBI TCOPHUU T'OPCHUS

KM-1
KM-2
KM-3
KM-4

KM-5

(TectupoBanue)

Tect 2 «IloskapoB3phIBOOTIACHBIE CBOKCTBA BEIIECTB M MaTepuaiioBy (TectupoBanue)

Tecr 3 «IIportuBonoxxapHoe HopmupoBanue» (TectupoBanue)
KonrtponbHas padora «O1eHka no>kapHoil 0aCHOCTH MPOU3BOJCTBEHHOTO OMEIIEHUS»

(TectupoBanue)

3amuTa nukia saboparopHeix padot (JlaboparopHas paborta)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuurimHbl KM: L 2 3 4 >
pasjena Henens 4 8 14 14 16
KM:
1 OcHOBHBIE MEXAHU3MbI IPOLIECCOB FOPEHUS
11 OCHOBHBIE MEXaHU3MbI IIPOLIECCOB FOPEHUS + +
5 [ToxxapoB3pbIBOONIACHBIE CBOMCTBA BEILIECTB U
MaTepHaioB
21 [ToxxapoB3pbIBOONIACHBIE CBOMCTBA BEILIECTB U +
' MaTepHaJOB
3 HopmupoBanue noxapHoi 6e30nacHOCTH
3.1 HopmupoBanue noxapHoi 6e30nacHOCTH + +
4 OreHKa MoKapHOH OMACHOCTH TPOU3BOJICTBEHHOTO
HOMEIIEHUS
41 OreHKa MOKapHOH OMACHOCTH TPOU3BOICTBEHHOTO 4
] HOMEIIEHUS
Cucrema npe1oTBpalleHts 0KapoB,
5 IPOTHBOIOXKAPHOW 3aIIUThI, OPraHU3AIMOHHO-
TEXHUYECKHE MEPOTIPHUATHS TTO0 00ECTICUSHHTO
NOXKapHOW 6e30MaCHOCTH
Cucrema npeoTBpalleHus 0KapoB,
51 IPOTHBOIOXKAPHOW 3aIUThI, OPraHU3aIMOHHO- + +
' TEXHUYECKHE MEPOTIPUATHS 10 00ECTICUCHHTO
MOKapHOU 0e30MacCHOCTH
Bec KM, %: | 15 15 15 | 30 | 25
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

[ToxxapHast 6€3011acHOCTh

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:

KM-1 KM-1
KM-2 KM-2
KM-3 KM-3

Bujx npome:xyTouHoii arrecranmu — 3amura KP.

Nanexc KM- | KM- | KM-
Howmep Paznen kypcoBoro mpoekTa/KypcoBoii paboThl KM: L 2 3
paznena Henens 6 12 16
KM:
1 Omnpenenenye KaTeropuu MOMEIIEHUs 110 B3PbIBOIOKAPHON U +
M0>KapHOM OMAaCHOCTHU
2 Omnpenenenye BEIMUYUHbBI MHIMBUYaIbHOTO [T0KAPHOTO PUCKA AJIs +
paccMaTprUBaEMOro MOMENIEHUs
3 Pa3paboTtka MeponpusTHii 10 NpeJOTBPAIIECHUIO [10XKapa U +
IIPOTUBONOXKAPHOM 3aIUTBI
Bec KM, %: | 35 35 30
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