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JoneHT kadeaps

MOKapHOU 0€30MacHOCTU
TEXHOJIOTUYECKHX MPOIIECCOB, K.T.H., TOIEHT

Koxopun B.B.

PaccmoTpeno Ha 3acenaHuu kadeapsl MokapHOi 6€3011aCHOCTH TEXHOJIOIMYECKUX
IIPOLIECCOB U IIPOU3BOJCTB
«8» mronst 2021 r., mporokon Ne 17

PaccMmoTpeHo Ha 3aceianuu npe3uinyMa METOIMYECKOro COBETa MHCTUTYTA
«29» urong 2021 r., mpotokon Ne 3

Tabmuma 1
Hamnpagsienne Herc
Kon NOATOTOBKH / IIpopnisn AAMCIUITLTHHEE
OOII (OI10II) P no padoyemy yueoOHOMY
CnenmnajibHOCTH
MJIAHY
20.04.01 TexHocdepHas [loxxapHast B1.B.JIB.01.02
0€301acHOCTh 0€301acHOCTh




MNOACHUTEJBHASA 3AIINCKA

1. HEJb U 3AJJAYA OCBOEHUSI TUCLUIIIAHBI

[lenpto M3ydeHUsS NUCHUIUIMHBI SIBISETCS Pa3BUTHE MPOodeCcCHOHATBHOU
koMiieTeHTHOCTH oOydarommxess B YpM T'TIC MYC Poccum npu pemieHUn
BOIIPOCOB B OOJIACTH CO3/IaHMSI CHCTEMbI OOECIIEUEHUsI MOKAPHOU 0€30MacCHOCTH

00BEKTOB 3AILUTHI.

JInst TOCTMKEHHUsI JAHHOM LIENIM IPEAYCMAaTPUBACTCS PELICHUE CIIETYIOIINX

OCHOBHBbBIX 3aJa4:

- HpI/IO6p€TeHI/Ie O6y‘-IaCMLIMI/I HCO6XOI[I/IMI>IX TCOPCTUICCKUX 3HAHUH JJIA

000CHOBAHUS

MEPOIPUATUN

I10

COBPCMCHHBIX ITPOU3BOJCTB,
- q)OpMI/IpOBaHI/Ie MMPAKTHYCCKUX HABBLIKOB H YMCHI/Iﬁ II0 BBIITIOJIHCHHUIO

00€ECIIEUEHHTIO

MoKapHOUW  OEe30MacHOCTH

HHCKCHCPHO-TCXHUYICCKUX pacucToB IMpcajIaraCMbIxX MCpOHpI/ISITI/Iﬁ 1o
oOecrieyeHunto 0€30MaCHOCTH COBPEMEHHBIX MPOU3BO/ICTB.
2. HEPEYEHD PE3YJIBTATOB OBYUEHUS
MO JIUCHUIIJVIMHE, COOTHECEHHBIX C PE3YJIbTATAMUA
OCBOEHHUS OCHOBHOM NPO®ECCHUOHAJIBHOM
OBPA3OBATEJBHOM ITPOI'PAMMBI
Tabmuma 2.1
Pe3yabTaT ocBOCHUSA
OCHOBHOM Copepxanue Pe3yabTaThl 00yyeHus
oOpa3oBaTeIbHOM KOMIIeTeHIINH 10 JUCIUIIJINHE
NporpaMMbl
PO-1 — CnocoOHOCTh YK-5 — criocoben | 3Hanue:
OCYIIECTBIISATH aHATN3 aHaJM3UPOBaTh H | - OCHOBHBIX Cpe/CTB obecrieuenus
3P PEKTUBHOCTH YYUTHIBATh 0€30IaCHOCTH W 3alllUTHl  YEeJIOBEKa OT
MOKapHO- pa3zHooOpasue TEXHOTEHHBIX U aHTPONOTE€HHBIX (PaKTOPOB
IpOPHIAKTUICCKOM KYJIBTYp B | YMmenue:
paboThI, OpraHU3aIuN rporecce - OpraHNU30BaTh MPOBEJACHUE MPAKTHUECKOM
TYIICHHS TTOKapa, MEXKYJIBTYPHOTO | paboThI;
HCITOJIB30BaHMS B3aUMOJIEMCTBUS | - IOCTABUTH SICHBIE LIEJIH,
MOYKapHOW TEXHUKH, a K-8 — crocoOeH | - onpeaenuTh pecypehbl, HEOOXOAUMBIC ISt
TaKXe MPOU3BOINUTH MIPOBOIUTH POBEICHUS pabOTHI,
pa3paboTKy HAYYHYIO - KOHTPOJIUPOBATh BBHIMIOJIHEHUE JTAIOB U
MEPOTIPHUATHIA IO IKCIIEPTH3Y 3a1a4
TIOBBIIIICHUIO TI0KAPHON 0€301acHOCTH Bnanenue:
0€30ITaCHOCTH Ha 00BEKTa W HOBBIX | - AHATUTUYECKUM U CTPATETHUECCKUM
00BEKTaX U CO3JaHUIO MPOEKTOB, AyJHT | MBIIUICHUEM; HABBIKAMH MTPOTHO3UPOBAHHUSI
YCIIOBUH JIJISL YCIICIITHON CUCTEM
paboThI OKAPHBIX 0€30MacHOCTH
MOJpa3/IeJICHHI.
PO-4 — Cnoco6nocts | IIK-6 — cnocobOen | 3naHue:
NpPUHUMATh  y4acTHe pa3pabaTbIBaTh - HOBBLIX METOJIOB ITOBBIIIEHHS HAIEKHOCTH U
paboTe W BO3MJIABIATH | PEKOMEHIAIINU 0€30MacCHOCTH TEXHOJOTHMUECKUX MPOIECCOB
9KCIEPTHBIC, HAA30PHBIC M | 0 MOBBIIICHHIO | M TPOU3BOJICTB.

3



Pe3ysabTaTr ocBOCHUA

OCHOBHOM Conepxanue Pe3ynbTaTsl 00yyeHus1
oOpa3oBaTe/IbHOM KOMIIeTeHIINH Mo JUCIHHUIIIHHE
NMPOrpamMMbl
ayJIUTOPCKUE YPOBHSI VYmeHnue:
OpraHm3alyy, a Takke B | Oe30macHoCTH - OTCIICKHUBATH X0/ pPabOT 10 BHEAPEHUIO

KOMHUCCHUH o
pacciieIoBaHUIO T0KApOB
u Ux MTOCIJICICTBHI;
MIPOU3BOUTH
B3aMMO/JICHCTBHE c
rocyJIapCTBEHHBIMU
opraHamu Pa3IUYHBIX
YPOBHEH IO BOIpPOCaM
MOYKapHOH 0€30MacHOCTH

00BEKTOB 3allIUThI

HOBBIX TE€XHOJIOT'MH, OLIEHUBAsI PUCKH, U
KOPPEKTHPOBATH IIPOLIECC.

3a1a4
Bnanenne:

- TPaKTUYECKMMH HaBBIKAMH B 00JacTH
peaJII/I3aLII/II/I HOBBIX TGXHOHOFI/If/’I

HO)K&pOBBpBIBO6CSOHaCHOCTI/I
TCXHOJIOTHYCCKUX IIPOUCCCOB U ITPOU3BOACTB.

PO-4 — CnnocobHOCTh
MPUHUMAThH Y4aCTHE B
paboTe u BO3TJIABIATH
JKCIIEPTHBIC, HAA30PHBIE U
ayJIUTOPCKUE
OpraHu3aIiy, a TAKXKE B
KOMHMCCHH T10
paccieIoBaHHIO TI0’KapOB
1 UX IIOCICICTBHIA;
MIPOU3BOIUTH
B3aMMO/ICUCTBHE C
rocy1apCTBEHHBIMU
OpraHaMH Pa3TMIHbIX
YpOBHEH MO BOMpocam
Mo>KapHOM 6€30MacHOCTH

ITIK-7 — cnocoben

OCYIIECTBIISTh
MEPOTIPUSATHS 10
HA/130pY u
KOHTPOJIIO Ha
00BeKTax
SKOHOMHKH u
TEPPUTOPHATBHBI

X 00pa3oBaHUsIX B
COOTBETCTBUU  C
JIEACTBYIOLLIECH
HOPMAaTUBHO-
IIpaBOBOM Oa30ii

3HaHue:

- METOJIOB peIICHUs] HeCTaHJApTHBIX 3a/1ad B
obnactu TexHoc(hepHOol OE30IMaCHOCTH.
YmeHnue:

- CTPYKTYPHPOBATh 3HAHMS U HAXOUTh ITyTH
pEIIeHUs CIOKHBIX MPOQPECcCHOHATBHBIX
3aaq

Bnanenue:

- HaBBIKAMH pPa3pelICHUs CIOXHBIX H
pOOJIEMHBIX BOITPOCOB B obnactu
obecrieueHus 0€301acHOCTH

IMPOU3BOJACTBCHHLBIX 00BEKTOB.

3. MECTO JUCHUILJINHBI B CTPYKTYPE
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

Juctnumummaa oTHocuTcs K BapuatuBHOoM dwactu OOII  (OIIOIT) mo

HalpaBJIeHUI0  MOATOTOBKM  TexHocdepHas  Oe3omacHOCTh  (YpOBEHb
Maructparypa) — npoduib I[loxapHas 6e30macHOCTh. J[MCUUIUIMHBI TIO BBIOOPY
b1.B.JIB.1
Tabnuua 3.1
IIpepekBU3UTBI TexHuuyeckoe peryiupoBaHHe B 00JIaCTH TOKapHOM OE30MaCHOCTH.
OI_IeHKa pucka U MOACIUPOBAHUEC OIIACHBIX MNPOHECCOB B TCXHOC(l)epe.
be3onacHoCTh 3KCIUTyaTallMM  3JIEKTPOYCTAHOBOK. [Ipom3BoACTBEHHAs
ABTOMATHKaA JJIsI IPCAYHPCIKIACHUSA ITOXKAPOB U B3PHIBOB
KOpeKBI/I3I/ITLI Hpoueccm H almapaThbl MMOKAPOB3PBIBOOIIACHBIX ITPOU3BOACTB. CucreMsbl
ABTOMATHYCCKOU IMPOTHUBONOKAPHOU 3allIUThI
HHocTpexkBU3UTHI DKcnepTu3a MokapHou 0e30MacHOCTH




4. OFBEM TUCHUATIIMHBI

Tabmura 4.1

KoJsin4ecTBO 4acoB 1o yueOHOMY IJIAHY

®opma o0yueHHs
No dopma o0yueHus 3204HasA
/ Buasbl pador 3ET OMHAN
wn Yacos B Yacos B
Bcero . Bcero .
HHTEPAKTHUBHOMI HHTEPAKTHUBHOI
4acoB 4acoB
¢opme popme
1 OO6mmast Tpy10EMKOCTH ) i 108 5
JUCIUTLINHBI
KonrakTHas pabora
2 | oOygarommxcs ¢ - - 14,25 2
TIperno/iaBaTesieM 3
3 CamocrosTenpHas ) i 93.75 i
pabota oOyyaronmxcs
4 | Kontposb - - 2,25 -




3aounas hopma oOyueHUs

Tabmnura 4.2

TEM
n/n

HaumenoBanmue
pa3nesnoB U TeM

prﬂOeMKOCTb OCBOCHHUSA TEM JUCHHUIIMHBI, Y

Oonras

KoJj-Bo yacos

DopMBbI KOHTPOJISI

Bcero

Jlekuuu
JlaGopaTopHbIe

IIpakTHyeckue
(ceMHMHaApPCKHeE) 3aHATHS

CPIl

i1 padoThI

CaMOCTOSITEJILHOI pa
JK3aMeHbI

Kourtpoab
3auersl
KypcoBblie mpoeKThI
(padoTnI)

KonTpoas

CamocrosiTesibHasi padora

PA3JEJ 1. PACUET U IPOEKTUPOBAHUE CUCTEM IIPEJOTBPAILIEHUS ITIOXKAPA

Pa3paboTka MeponpusATHii IO
HCKITIOUEHHIO YCIIOBUH
00pazoBaHus TOpIOYEH cpeapl

20

18

B T.4. 9aCOB B HHT. opmMe

PazpaboTka MeponpuATHIA TIO
HCKITIOUEHHIO YCIIOBUH
00pa3oBaHMs B TOproYeH cpene
HCTOYHUKOB 3a)KUTaHUS

20

18

B T.4. YaCOB B MHT. (hopme

PA3JIEJI 2. PACYET U IPOEKTUPOBAHUE CUCTEM INPOTUBOIOKAPHOM 3AIIIMTHI

PaspaboTtka cucrem
OTpaHUYEHUS
pacnpocTpaHeHHs oxapa 3a
TpeJieNbl oYyara

26

22

B T.4. YaCOB B MHT. (popme

Pa3pabotka cuctem
[IPpEeAOTBPALICHUSA WIN
OTpaHUYCHUsI PA3IHBA U
pacTeKaHusl KHUKOCTEH npu
ABAPUIUHBIX CUTYAIHSIX

24

20

B T.4. 4aCOB B MHT. JopmMe

KonTtpons

Koncynpramus

3aueTr

12

12

0,25

0,25

3,75

HTOoro mo JucuUIIMHe

108

14,25

2,25

93,75

B T.4. 9aCOB B UHT. popme




5. COAEP/ KAHUE JUCHUIIVINHBI

PA3JIEJI 1. PACYET U TIPOEKTUPOBAHUE CUCTEM
HPEJOTBPALHIEHUSA ITOKAPA

Tema 1. PazpaboTka MeponpusATHii 110 UCKJIKYECHUI0 YCJI0BUII 00pa3oBaHusA
roprouei cpeabl

OneHka BO3MOXKHOCTH 00pa30BaHUsl TOPHOYEH cpeabl NpU SKCIUTyaTaluu
TEXHOJIOTMYECKOr0 O00OpYJIOBaHMUS C B3PBIBONOKAPOONACHBIMU CpENaMU IMpHU
HOpMaJIbHOM paboTe U NpU NOBPEKACHUSAX.

VYcnoBus B3pbIBOOE30IIACHOCTH IMAapOBO3JIYIIHON Cpelbl NpPU XpPaHEHUU
TOpPIOYMX BEIIECTB.

NHXepeHO-TEXHUYECKUE  PELICHHs, HAlpPaBJICHHBIE HAa MCKIIOYEHHE
oOpa3oBaHMsI ~ B3pPHIBOOMACHBIX  KOHIEHTpAlMd  BHYTpU M CHapyXH
TEXHOJIOTUYECKUX aNnapaTroB: XapaKTEepUCTHKA, OCOOECHHOCTM pacyera U
IIPOEKTUPOBAHHS.

OcHoOBHBIE TpeOOBAaHMS K KOHCTPYKIMHU anlaparoB M MaIlWH. DJIEMEHTHI
IIPOBEPOYHBIX PACYETOB TEXHOJOIMYECKOr0 OOOpYIOBAHHMS HAa MPOYHOCTb.
Hcnprtanue o00pyA0BaHUs HA MPOYHOCTh U TEPMETHYHOCTD.

TexHuueckue ycTpoiicTBa, oOecneunBaromie OE30MACHYIO 3KCIUTyaTallHio
o0opy/oBaHUs: OOpaTHbIE W CKOPOCTHBIE KIAlaHbl; MPEAOXPaHUTEIbHbIC
KJIAIIaHbl, TEMIIEPATYPHBIE KOMIIEHCATOPHI.

Tema 2. PazpaboTka MeponpusiTuii N0 UCKJIKYCHUIO YCJI0BHIT 00pa30BaHus B
roproyei cpeae HCTOYHUKOB 32KUT AHUSA

Buibl HCTOYHMKOB WHUIIMMPOBAHUS TOPCHHS. XapaKTEPUCTHKA HCTOYHUKOB
3a)KUTaHUs 110 MPUpoie 00pa3oBaHUS.

VYcnoBus, TpU KOTOPHIX HWCTOYHUK TemJa HE CTaHEeT HWCTOYHUKOM
BBIHYX/ICHHOTO 3aKMTaHMsI Toprouei cpeapl. HopmaTuBHBIE TpeOOBaHUS IO
NpefoTBpalleH0 00pa3oBaHMsl B ToOprodeill cpeae (WM BHECEHUS B HeEe)
UCTOYHUKOB 3aKUTaHUSI.

MeponpustTus U TEXHUYECKHE PEIICHUs, HalpaBlICHHbIE HAa HCKIIOUYEHUE
NOSIBJIGHUS B TOpIOYEH Cpele HMCTOYHUKOB 3a)KUTaHUS XUMHUYECKOW IMPUPOIbI.
3amuTa OT CaMOBOCIUIAaMEHEHUS, CAMOBO3IOpaHUs BEIIECTB U MaTepUAIOB.

MeToapl mOATOTOBKKM OOOpPYIOBaHUS K OTHEBBIM PEMOHTHBIM paboTaM M
CrocoObI 00ecCTIeUeHUs UX TTOKAPHON 0€30TaCHOCTH.

Meponpusitus,  OpeAyNpeXJalolde  BO3MOXHOCTh  HMHTEHCHUBHOTO
UCKpoOOpa3oBaHus TIpH paboTe Tedel, KapOWpaTOpPHBIX U JAU3EITHHBIX
JIBUTaTENCH.

CnocoObl  obecnieyeHuss  TOXKapHOW  O€30MaCHOCTH,  MCKJIIOYAIOIIUE
MOSIBJICHWE HCTOYHWKA 3aKUTaHUS B BHJE WCKp yaapa W TpeHusa. CrmocoOsl
oOecrieueHus MoXKapHOi 0€30MaCHOCTH anmnapaToB OrHEBOTO ACUCTBUS.

CriocoObl M TEXHUYECKHE PEUICHUS, HAlpaBJICHHBIE HA MPEIOTBPAICHUE
neperpeBa MOANIMITHUKOB, PUBOAHBIX JICHT, MATEPHUAJIOB B MPOIIECCE UX PE3aHUSI.



PA3JIEJI 2. PACYET U TPOEKTUPOBAHUE CUCTEM
MPOTUBOIIOXKAPHOM 3AILIIUTHI

Tema 3. Pa3paGorka cucTeM OrpaHHYeHHMsl PACIPOCTPAHEHHMS II0)Kapa 3a
npeaeJibl 04ara

AHanu3 @pUYMH, YCIOBUM M IIyT€M pacupoCTpaHEHUs Io)Kapa Ha
IPOU3BOJCTBEHHOM OOBEKTE.

MeponpusTrs, HO3BOJIAIOIMNE YMEHBIINTh KOJIMYECTBO TOPIOYUX BEIIECTB U
MaTepHUaJIOB HA IIPOU3BOICTBE.

Pemienus, mo3BoJSIIOIIME YMEHBIIUTH KOJWYECTBO TOPIOYMX BEIIECTB U
MaTepUaJIOB Ha JIEUCTBYIOLIEM IIPOM3BOJACTBE M HA CTaAUU NPOCKTUPOBAHUS
TEXHOJIOTHYECKUX IIPOLIECCOB ITPOU3BOICTB.

XapakTepucTuka CHCTeM, OOECNEeUYMBAIOIINX aBAPUHHYIO SBaKyalUio
rOpIOYMX BEIIECTB U MATEPUAJIOB IIPH aBAPUAX U IMOKapaxX Ha IPOU3BOCTBE.

ABapuiHBIA CIIMB FOPHOYMX KUAKOCTEH M3 anmaparoB: METOAMKA pacdeTa
CUCTEM aBapUMHOIO CIIMBA XUAKOCTU. [IpOnOIDKATENIBHOCTh aBapUUHOIO CIIMBA.
ObecrieueHue noxapHoi 6€30MaCHOCTH CUCTEM aBapUMHBIX CIMBOB.

ABapuiHBIN BBIIYCK TOPIOYMX ra30B M IAPOB: METOAMKA Pacyera CHCTEM
aBapUMHOTO CTpPaBJIMBAaHU U TPeOOBaHMSI K CUCTEME aBapUHUHOTO BBIITyCKa ra3oB.
ObecrieueHue MoxapHoi O€30MACHOCTH MPU aBapUHHOM BBIITYCKE Ta30B.

Buapl mpou3BOACTBEHHBIX KOMMYHHKAIlMAd W YCJIOBHUS PacHpOCTPAHEHUS
ro>kapa o HHUM.

3ammra KOMMYHUKAIMKA OTHENPErpaguTeasiMi. Buasl orHenperpagurene,
METOJMKa pacueTa, TpeOOBaHUS K HKCIUTyaTal[|H.

['oproune OTIOXKEHHUS: XapaKTEPUCTHKA, MEXAHU3M O0pa30BaHUsA, CIOCOOBI
3aIIMUTHI IPOU3BOJICTBEHHBIX KOMMYHHUKALUNA OT TOPIOYHMX OTJIOKECHUM.

MemOpaHHble TpEeIOXpaHUTEIbHBIE YCTPOWCTBA: HAa3HAYEHHE, METOJUKa
pacuera, TpeOOBaHUs K IPOESKTUPOBAHUIO U SKCILTyaTalllu.

Tema 4. Pa3paborTka cucTeM NpeIOTBPAIllCeHUS] WJIH OrPAHUYEHUS
Pa3jinBa U PaCTEeKAHMSA KUAKOCTEH NPU ABAPUITHBIX CUTyalUsIX

OnacHOCTp aBapUMHOIO MCTEYEHMS JKHJIKOCTEH W3 TIOBPEKIECHHBIX
anmapatoB M TpyOompoBoaoB. OrmpeneieHre 30HBI aBapUMHOIO pasziuBa
He(TENPOTYKTOB.

MeponpusiTuss U TEXHUYECKHE PEIICHUS], NPENSTCTBYIOIINE PACTEKAHUIO
KUIKOCTEH NpHU aBapUilHBIX cUTyalusx. Pacuer u HOpMaTuBHbIE TPeOOBAHMS K
00BaJIOBAHUIO.

XapakTepucTuka HM  OCOOEHHOCTH  pas3pylIeHHs KpyMHOrabapHUTHBIX
TEXHOJIOTUYECKUX amnmaparoB. [IoHATUSA «BOJIHAsE MPOPBIBA», «KBa3UMIHOBEHHOE
paspylLieHue pesepyapar.

XapakTepuCTUKa 3alIUTHBIX HWHXKECHEPHBIX COOPYKEHUW, YCTOWYUBBIX K
TUAPOJNHAMUYECKOMY BO3JIEUCTBHIO.

Metonuka pacyeta U OCOOEGHHOCTH TMPOEKTUPOBAHUS  YCTPOMCTB,
NPENATCTBYIOUIMX PACTEKAHUIO TOPIOYUX KUIKOCTEN.



6. IEPEYEHDb YYEBHO-METOUYECKOT'O OBECIIEYEHUS JJIS]
CAMOCTOSITEJbHOI PABOTHI OBYUAIOIIUXCS MO
JTUCLHUIIIMHE (MOJYJIIO)

1. Pacuer W TpOEKTUPOBAHHE CHUCTEeM oOecreueHuss Oe30MacCHOCTH:
METOJMYECKHE PEKOMEHAAIIMH 10 BBHITIOJHEHHUIO KOHTpoJsrHON padoTel 20.04.01
Texnocepnas OezonacHOoCTh (ypoBeHb Maructpatypel) / P.C. Carttokos,
T.B.llIte6a — Exarepunoypr: Ypansckuit uacturyt ['TIC MUYC Poccun, 2019. —
37 c. [DnexTponHbIii pecype] Pexum moctyna: http://sdo.uigps.ru/

2. Pacuer W mNpOEKTHPOBAaHME CHUCTEM OOECHeYeHUs Oe30MaCHOCTH:
METOJMYECKHEe peKoMeHAauu sl moarotosku k 3audery / P.C. Cartioxos, T.B.
[re6a. Exatepundypr: Ypansckuit uacruryt I'TIC MUC Poccun, 2019. — 19 c.
[DnexTpoHHEIH pecypc]| Pexxum poctyma: http://sdo.uigps.ru/

3. Pacuer u mnpoekTHpoBaHHME CHUCTEM oObOecredeHHus O€30MacCHOCTH:
METOJMYECKHE PEKOMEHIAIMK 0 OpPraHu3allMi CaMOCTOATEIBHON padOThl s
oOyvaromuxcst 1o HampasiaeHuto noarotoBkmu  20.04.01  Texnocdepnas
6e3onacHocTh (ypoBenb wmaructpatypel) / P.C. Carwoko, T.B. Illreba. —
ExarepunOypr: VYpansckuit unctutyr [TIC MYC Poccun, 2019. — 15 c.
[DnexTponHbIi pecype] Peskum moctyma: http://sdo.uigps.ru/

7. OUEHOYHbBIE MATEPHUAJIbBI (CPEACTBA) J1JIA
MNPOBEJIEHUS TEKYIHIEHA YCOIEBAEMOCTHU U TIPOMEXYTOYHOHN
ATTECTAIUHU ITIO JUCHUITJIMHE

YpoBHH popMUPOBAHUA KOMIIETECHUUNI

VK-5
YpoBHH Bubl o11eHOYHBIX CPeICTB
MPOJIBUHYTHIN KonTponpHas pabora,
BageTr
[1K-6
YpoBHH Buabl 0IeHOYHBIX CPeICTB
MPOJBUHYTHIM KonTposibHas pabora,
BayeT
[1K-7
YpoBHH Bujbl o11eHOYHBIX CPeICTB
MPOJIBUHYTHIN KonTponpHas padora,
BageTr
[1K-8
YpoBHU Buabl 01ieHOYHBIX CpeICTB
MPOJIBUHYTHIN KonTponpHas padora,
BageTr



http://sdo.uigps.ru/
http://sdo.uigps.ru/
http://sdo.uigps.ru/

HamnosiHeHue (pOHA0B OLIEHOYHBIX CPEACTB AJIS Pa3HbIX BUAOB U Gopm
KOHTPOJIS

1. Tekymunii KOHTPOJIb

1.1 AKTUBHBIE (POPMBI KOHTPOJISI

Ipumepsl popm
IIpumMepHbIe BAPHAHTHI HANIOJIHEeHHsI POHT0B OLIEHOYHBIX CPEICTB
KOHTPOJIs
VY cTHEIN [pumepnoiil sapuanm KOHMPOJIbHLIX B0ONPOCOE
ompoc O0JI51 YCMHO020 0npoca 0Ovyaemvix

Kontposbabie Bompockl Kk Teme 1. Pa3paboTka mMepornpusTuii 1mo
UCKJIIOUEHUIO YCIOBUM 00pa30BaHuUs TOPOYEH Cpeibl

1. [arb onpeneneHue NOHITUIO «B3PHIBOONACHAS CPEAAy.

2. CpaBHHUTHb NOHATHS: «HOpMainbHas paboTa 00OpyIOBaHUA» U
«aBapuitHas pabota 000pyIOBaHUSY.

3. Ilpm kakux ycioBUsAX 3KCIUTyaTanuss 00OpyJOBaHUS C HAMYHUEM
MapOBO3IYIITHOM CPe/ibl CUUTACTCS B3PHIBOOE30IMACHOIA.

4. Kakue HHXEHEPHO-TEXHUYECKHE pEILIEHUs HalpaBlIeHbl Ha
UCKITIOUeHHe 00pa30oBaHUS B3PHIBOOMACHBIX KOHIIGHTpAIMil BHYTpHU
TEXHOJIOTUYECKHX alapaToB.

5. Kakue wuHKEHEPHO-TEXHUUYECKHUE PELICHUS HalpaBiIeHbl Ha
UCKJIIOYEHHE O00pa30BaHUS B3PBIBOOMACHBIX KOHIEHTPALUI CHapYyX U
TEXHOJIOTUYECKHX amlnapaToB.

6. Hasnauenue u KOHCTPYKTHBHBIE 0COOEHHOCTHU
MIPEeI0XPAaHUTENLHOTO KJIalaHa.

7. HasnHaueHne W KOHCTPYKTUBHBIE OCOOEHHOCTH OOpPaTHOTO

KJIanaHa.
Kpumepuu oyenueanus ycmnozo onpoca
OtnuuHo (oueHka  «5») — TMOJHBIA W MPaBWIbHBIA OTBET Ha
TEOPETHYECKUE BOIIPOCHI.
Xopomo (omeHka — «4») — HEAOCTATOYHO TIONHBIM OTBET Ha
TEOPETHYECKUE BOTIPOCHI, IOMYIIEHBI HECYIIECTBEHHBIE OITHOKH.
Y 1oBneTBOpUTENHHO (OLIEHKA «3») — B 1eIOM OTBET Ha

TEOPETHYECKUE BOMPOCHI OTpakaeT ¢parMeHTapHOE TOHHUMaHUE TEM,
BBIHOCUMBIX Ha ITPOBEPKY.

HeynosnerBoputenbHo (OlIEHKAa «2») — OTBET Ha TEOPETHUYECKHUE
BOIPOCHI OTPAYKAET HE3HAHHNE TEM, BBIHOCUMBIX HA MPOBEPKY.

TectupoBanue IIpumepHulii 6apuanm mecnogo2o 3a0aHusl
1. TemmneparypHble NepeHaNPsKEHUs B allapare HaCcTYyMaloT:
a. Koraa KOHCTPYKIIMS armapara He MPersTCTBYET CBOOOTHOMY
W3MEHEHMIO €€ IMHEHHBIX Pa3MepoB;
b. korma anmapat paboTaeT Ipu MOHWKEHHBIX TEMIIEpaTypax;
C. KOrJa KOHCTPYKLHs anrapara nIpensiTcTByeT CBOOOIHOMY
M3MEHEHHIO €€ IMHEHHBIX Pa3MepoB;
d. korma anmapar paboTaeT mpu BHICOKUX TeMIIEpaTypax.
2. JIns KakMX W3 anmapaToB TOAXOMUT ciemyromas ¢pasa: «/lucku-
OTpaXKaTeNu MPUMEHSIOT JUISL: . . . »:
a. OYHKEpOB C CHIITYYUM MaTepHaIOM;
b. anmaparos c razamu;
C. peKTH(HUKAMOHHBIX KOJIOHH;
d. pe3epByapoB C JIErKOBOCIUIAMEHSIOIIMMUCS HKHIKOCTSIMH.
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Ipumepsl popm
KOHTPOJISI

IIpumepHBbIe BApHAHTHI HANOJTHEHHS (DOHAOB OLCHOYHBIX CPEICTB

3. JlpIxaTenpHbIC KJIallaHbl HA pe3epByapax MPHUMEHSIOTCS IS 3allUThl
OT:

a. OOJBIIMX JBIXaHUM;

b. MabIX JpIXaHMIA;

C. BBIBETPUBAHHUS [TAPOB B ITEPHO/] IIPOCTOS;

d. B IEMX rameHus MIaMeHH.

4. Kakue W3 TEPEYUCIICHHBIX  KOHCTPYKIMH  TEIIOOOMEHHUKOB
CIOCOOCTBYET MOBBIIICHUIO TEMITEPATYPHBIX HAMPSIKEHUN?
a. C HEIMOJBI)KHBIMH TPYOHBIMH PEIICTKAMU;
b. c IMH30BBIM KOMIIEHCATOPOM;
C. C IUIaBaIoONIEH TOJIOBKOM;
d. c U-o0pa3ubivu TpyOKamH.
5. «...V3BecTHBI CiIy4au MMOKApPOB MPHU NEPEBO3KE KOHIIEHTPHPOBAHHOM
a30THOU KHUCIOTHIY. CIpaBesIUBO JIM TAHHOE 3asiBIICHHE?

a. Ja, TaKk KaK a30THas KHCJIOTa SABJSCTCS FOPIOYEH JKHIKOCTBIO;

b. nma, XoTs a30THAs KUCIIOTA HE TOPIOYast )KUIKOCTh, HO CITIOCOOHA
BOCIUIAMEHUTh MHOTHE BEIIECTBA, TAK KaK SABJISCTCSA CHUIbHBIM
OKHUCIIUTEIIEM;

C. HET, TaK KaK a30THas KKCIIOTa HEroprvee BEIECTBO;

d. Her, cKopeii Bcero mokap mpou3o0IIes Mo JPyrou mpuIuHe.

6. IIpou3somnnia yreuka OEH3WHA U €r0 BOCIUVIAMCHEHUE HAa YCTAaHOBKE
KaTaJTUTHIECKOTo pudOpMHHTa,
tpa6=500 °C. tes Gensuna=310 °C. YkauTe mpuposy HCTOYHNKA
3aKUTaHUs.

a. TEIUIOBOE MPOSIBIICHUE MEXaHUYCCKOM SHEPTHUH;

b. OTKpBITHIN OrOHB M PACKAJICHHBIC IPOAYKTHI TOPEHUS;

C. TEIUIOBOE MPOSIBIICHUE JJICKTPUIECCKON SHEPIHH;

d. TemI0BOE MPOSABICHUE XUMUYECKOM SHEPTHH;

7. Kakast 13 mepeunciieHHbIX PeaKInii MPUBOIUT K 00pa30BaHUIO
nupodOpPHOTo COeTUHEHUS?

a. FesC+2H2=CHs + 3Fe

b. Fe+5CO =Fe(CO)s

c. 4Fe + 302 = 2Fe203

d. Fe+S=FeS

8. KakoBa ouepeTHOCTh MPOBEICHUS OTIEPAITUii 110 TIOJITOTOBKE
00opynoBaHUs K PEeMOHTHBIM paboTam?

a. TEepEeKPBITHE 33IBMKEK — IMPOTyBKa arrapaTa — CJIUB KUIKOCTH —
nporapKa arnmapara — yCTaHOBKA 3arIyIIKU — MPOMBIBKA
amnmapara;

b. CIHMB )HIKOCTH — YCTAaHOBKA 3arTyIIKH — MEPEKPHITHE 3aIBHKEK
— IIpO/yBKa arapara — mporapka armapara — poOMbBIBKa
amrmapara;

C. TMPOMBIBKA aIlapara — MepeKphITHE 33 IBUKEK — ITPOTyBKa
amrmapara — CJIMB XHJIKOCTH — IPoIapKa amnrapara — yCTaHOBKa
3arTyIIKY;

d. CMB XKHJIKOCTH — EPEKPBITHE 3a/IBHIKEK — YCTAHOBKA 3arITyIIKU
— IIPOMBIBKA armapaTa — mporapka armrapaTa — IpoayBKa
armrapara.

8. IIpoTuBomnoOXKapHas MapoBas 3aBeca Ha MPEIITPHSATHSIIX
HEe(PTEXUMHUECKOW U Ta30BOW MPOMBIIIJICHHOCTH NIPEAHA3HAYCHA JIJIS:
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Ipumepsl popm
KOHTPOJISI

IIpumepHBbIe BApHAHTHI HANOJTHEHHS (DOHAOB OLCHOYHBIX CPEICTB

a. JUlsl OTpaHUYEHMS MMyTel pacpoCTpaHEHUs MoKapa Ha
00opyoBaHue, pacloJIOKEHHOE MOOJIU30CTH C aBapUHHOM
YCTaHOBKOM;

b. mist TymieHus noxkapa B TpyOUaThIX MeYax;

C. JUIsl 3alIUTHI IEPCOHANA IPEAIPUATUS OT BO3ACHCTBUS IIJIJAMEHU B
Cly4ae BOCIJIAMEHEHUSI TOPIOYUX Ta30BbIX CMECE;

d. mpenoTBpaleHus KOHTAKTa TOPIOYHMX ra30BbIX CMECEH,
00pa3yromuxcs Mpu aBapusix ¢ HCTOYHUKAMU 32KUTaHUsI.

9. Kakue 3aIIUTHBIC MHXKCHCPHBIC COOPYKECHUSA HpCI[Ha3HaLIeHHOI7I JUIsA

IIOJHOI'0 yACpKAaHHA BOJIHBI JXHJIKOCTH IIpM KBAa3WMMI'HOBCHHOM
pa3pyIIeHHH Ha3eMHOT'O BEPTHKAIBHOTO pe3epByapa?

3eMJISIHOE 00BaJIOBaHME;

orpakJaroniasi CTeHa;

OOpTHKY;

POB.

o oo

Kpumepuu oyenusanus 6 mecmosoii popme:
90-100% 3amaHuii — OLleHKA «5»;
75-89% 3anaHuii — OIICHKA «4»;
60-74% 3amaHuii — olleHKa «3»;
MeHee 60% - oleHKa «2».

1.2 UHaTepakTUBHBIE (DOPMBI KOHTPOJISA

IIpumepsl popm
IIpumepHBbIe BADHAHTHI HANIOJIHEHHUSI (OHI0B OLIEHOYHBIX CPEACTB
KOHTPOJISA
Pabora B mainbix W3 uncna oOydaeMbIX TpyMIbl MpernoiaBaTeilb Ha3HAYaeT SKCIEPTOB
rpymmnax IJI1 OHCHKH IIPABUJILHOCTH BBIIIOJHCHUA 3adaHUs. YLIG6Ha$I Tpyi1ia

JENUTCS Ha HECKOJBKO MOATPYII, B KOKIOW W3 MOATPYIN BHIOMpaeTcs

KOMaHIup (KOOpPAMHATOP  JCHCTBUM), «CHEIUATUCT  TOXKApHOM

0€3011acCHOCTHY, «3KOJIOT», «TPEJCTAaBUTETD bupmbI-

MPOEKTUPOBILUKA», «TeXHONOr». [IpenoaaBarens B KaKIyt0 MOATPYIIITY

BBIJIAET 3aJaHUeE.

IIpumep BapuanTa 3agaHus:

B BepTHUKaTIbHOM CTaJIbHOM pE3€pByape OCYIIECTBISIETCS MPOLECC

XpaHEHUs  JICTKOBOCIUIAMEHSIOMICHCS  KUAKOCTH.  [IpemioxuTh

MEPONPUSATHS,  HalpaBICHHbIE Ha  HCKIIOUYEeHHE  0o0pa3oBaHUs

B3PBIBOOTIACHBIX KOHIIEHTPAIIUN BHYTPU M CHAPYKH TEXHOJIOTHYECKOTO

anmapara. [IpuBecTH XapakTEepHCTHUKY, OCOOCHHOCTH pacuera |

MIPOCKTUPOBAHUSI.

UsieHbl TOATPYIIIIBI YUTAKOT 3aJaHUE.

Buinonnenue 3a0anus:

1) KoMaHaup-KOOPAMHATOP  paclpenesiseT  OO0S3aHHOCTH — WICHOB
MOATPYTIITHIL.

2) «TexHoNor» MaeT XapaKTePUCTUKY TEXHOJIOTHYSCKOMY TPOIIeCCy U
000pyI0BaHUIO.

3) «CrnenuayucT MOXKapHOH  O€30MacHOCTH»  MPOBOJUT  OLEHKY
MOKapHOU OMACHOCTH IpolLieccam, MPOUCXOIALINM B armapare.

4) UneHbl TOATPYHIBI OOCYXKIAIOT, KAaKUMH CIIOCOOAMH MOXKHO
CHU3UTH TOXKApHYIO OMAacHOCTh mpouecca. llpu ob6cyxnenun
MEPOTNPHUATHI «IKOJIOT» YAENseT 0c0o00€ BHUMAHHE BOIPOCAM
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Ipumepsl popm
KOHTPOJIA

IIpumepHBIe BApHAHTHI HANIOJTHEHHS (DOHAOB OLCHOYHBIX CPEICTB

OXpaHbl OKPY>KAIOIIEH CPEeJIbl; «TEXHOJIO - BOIIPOCAM TEXHOJIOTHH
Y IIPOU3BOJAUTEIBLHOCTH YCTAaHOBKHU.

5) [lociae  Toro, Kak Trpymma OTAAET MNPEANOYTCHUE OJHOMY W3
MEPOIPUATHH, «IIpECTaBUTEID (UPMBI-TTPOEKTUPOBIINKA
npejiaraeT HCXOJHBIE JAaHHBIE ISl COCTABIEHUS TEXHHUYECKOIO
3aJ]aHus Ha IPOEKTUPOBAHUE MEPOIIPUATHS.

6) Komanaup-koopauHatop  JaeT  KOMaHAy Ha  opOpMIICHHE
«TEXHUYECKOI0 33JJaHUS - PELICHUS 3a1a4u.

7) DKcrepThl OLEHUBAIOT MO MATHOAUTBHOW INKaie paboTy KakKmoit
MOATPYIIIBI C BO3MOKHBIMH KOMMEHTapHUSIMHU.
Kpumepuu oyenusanus unmepaxmusHulx popm KOHMpOs.
OneHuBaHue JEATENBHOCTH KaXJIOTO YYaCTHUKA TIPYIIIbI

MOMOJHIET KOMWIKY KoMauibl. Komanna, HaOpaBmias mo uTOram

BBINOJIHEHUST pabOThl HamOOJbIIee KOJNUYECTBO OaJlJIOB, CUUTAETCS

M0OEeIUBIIIEH:

OtnuyHo (omeHKa  «5») — TMOJHBIM M TNPAaBWIBHBIA OTBET Ha

BOIPOCHI.

Xoporto (o1eHKa «4») — HeIOCTaTOYHO MOJIHBIM OTBET HA BOIPOCHI,

JIOTIYIIIEHBI HECYIIECTBEHHBIE OIIUOKH.

VY noBneTBopuTenbHO (OLEHKAa «3») — B LEJIOM OTBET Ha BOIPOCHI
oTpaxaet (hparMeHTapHOE TOHUMaHUE TeM, BHIHOCUMBIX Ha MPOBEPKY.

HeynoBnerBopurenpHo (OLIEHKA «2») — OTBET HA BOIIPOCHI OTPAKAET
HE3HaHUE TeM, BHIHOCHMBIX Ha MPOBEPKY.

2. IIpomexxyToUyHAasi aTTeCTANMS

IIpumeps! ¢popm
IIpumepHbIe BADHAHTHI HANIOJHEHHUS (POHA0B OLIEHOYHBIX CPEACTB
KOHTPOJIs
KoHnTtponbHas KonTposnbHas paboTa COCTOMT M3 JBYX uacTel, mepBas 4acTb
pabota BKJIFOYAET TEOPETUUECKUE BOIIPOCHI, & BTOPasi paC4eTHOE 3aJaHue.

Tpumepnblii nepeyers meopemuyecKux 60nPOCO8 KOHMPOILHOU pabombl

1. OOmue CBEICHMUS 0 MOKapHOU 0€3011acHOCTH
TIPOM3BOJICTBEHHOTO 00BeKTA. HopmaruBHbie JTOKYMEHTHI,
pErIaMeHTHPYIOLIME TOXKAPHYI0  0e30MacHOCTh  TEXHOJOTMUYECKUX
IPOLIECCOB.

2. Cucrema MepoNpHATHHA MO MPeJOTBPAIEHHIO M0XKapa COTIacHO
tpeboBanusim 'OCT P 12.3.047-2012.

3. Cucrema MeponpuATHH 1O  TNPOTUBOMOXKAPHOM  3alIuTe
TEXHOJOTMYECKUX IpoleccoB corinacHo TpeboBanusm ['OCT P
12.3.047-2012.

4. VHXEHEePHO-TEXHWYECKHE  peIIeHUs,  HampaBJeHHbIE  Ha
UCKJIIOUEHHE O00pa3oBaHMs B3PHIBOOMACHBIX KOHLEHTPALMM BHYTPH
TEXHOJIOTUIECKUX allapaToB C TOPIOYHMH YKUIKOCTSIMHU.

5. UmHXeHepHO-TeXHWYECKHE  peIIeHHs,  HalpaBleHHblE  Ha
UCKJTFOUEHNE O00pa30BaHMs B3PHIBOONACHBIX KOHIICHTPAIUK CHApPYKH
TEXHOJIOTUYECKUX aIllapaToB C TOPIOYUMHU KUIKOCTIMHU.

6. UWmKeHepHO-TeXHWYECKHE  pEIIeHHWs,  HampaBlIeHHbIE  Ha
UCKJIIOUEHHE 00pa30oBaHMs B3PHIBOOMACHBIX KOHLEHTPALMM BHYTPH
TEXHOJIOTUIECKUX aIllapaToB C TOPIOYNMH T'a3aMH.

7. VHXeHepHO-TeXHWYECKHE  peIleHHUs,  HampaBlIeHHble  Ha
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Ipumepsl popm
KOHTPOJIA

IIpumepHbIe BAapHAHTHI HANOJTHEHNS (POHI0B OLICHOYHBIX CPEICTB

UCKJIIOUEHHE 00pa30BaHMs B3PHIBOONACHBIX KOHIEHTpALUH CHapyKu
TEXHOJOTMYECKHX allapaToB ¢ TOPIOYMMHU ra3aMu.

8. UHxXeHepHO-TeXHUYECKHE  pEIleHHUs,  HalpaBlIEeHHblE  Ha
UCKJIIOUEHHE 00pa30oBaHUsl B3PHIBOOMACHBIX KOHILEHTPALMI BHYTPHU
TEXHOJIOTUYECKUX alllapaToB C TOPIOYUMU IBUISIMU.

9. UmxeHepHO-TEXHUYECKHE  pEIIeHHWs,  HampaBlIeHHbIE  Ha
UCKJIIOUEHHE 00pa30BaHMs B3PHIBOONACHBIX KOHIEHTpALUN CHapyKu
TEXHOJIOTUYECKUX aIlMapaToB C TOPIOYMMHU IBUISIMH.

10. OcHoBHBIE TpeOOBaHUS K KOHCTPYKIHMM amlapaToB U MalllUH.
DJeMeHTHl TPOBEPOYHBIX PACUETOB TEXHOJOTMUYECKOTO 00OPYIOBaHUS
Ha NIPOYHOCTb.

11. Ha3naueHue, cXeMbl yCTPOHCTBA M MPUHIMIIBI PAa0OTHI OOPaTHBIX
U CKOPOCTHBIX KJIAllaHOB.

12. Ha3naueHue ¥ OCHOBHBIC BUIBI MPEIOXPAHUTEIBHBIX KJIAIIaHOB.
YcrpoiicTBo, 0COOEHHOCTH pacuera u 9KCIUTyaTalluu
IPEIOXPAaHUTEIBHBIX KJIalaHoB.

13. Buapl, ycTpoHCTBO, OCOOEHHOCTH pacyeTa M HKCIUTyaTallu
TPYOOTIPOBOJHBIX TEMIIEPATYPHBIX KOMIIEHCATOPOB.

14. Ha3nauenue, 0COOCHHOCTH pacyeTa U IPOEKTHPOBAHUS JUCKa-
oTpaxkarteJsl.

15. Koppo3usi KOHCTPYKLMOHHBIX MaTepuanoB. Buisl Koppos3uw.
IIpuMepsl XUMHUYECKON KOPPO3UH CTAJIEH B PA3JIMYHBIX CPENAX.

16. MuxeHepHO-TEXHUYECKUE DPELIeHUs, HAIpaBJICHHbIE Ha 3aIUTY
TEXHOJIOTMYECKOr0o 000py10BaHUsl OT KOPPO3UOHHOI'O BO3JCHCTBUS.

17. BpiGop nomyckaeMbIX HaNPsDKEHUH JUIsl MaTepuana anmnapara uin
TpyOONIpOBOJa C TIOXKAPOB3PHIBOONIACHBIMH CpElaMd TPU  OICHKE
OIaCHOCTH MOBPEXAECHUS 000PYAOBaHMUS.

18. Haznauenme u CYLIHOCTb IIPOBEPOUHBIX pacueroB
TEXHOJIOTHYECKOT0 000py/10BaHUs Ha IPOYHOCTb.

19. OcHOBHBIE TEXHOJOTMYECKHE MapaMeTphl MPOIECCOB H UX
BJIMSIHAE Ha B3PHIBONOXKAPHYIO OMACHOCTh MPOU3BO/ICTB.

20. ®nermaruzanusi Cpelbl BHYTPH allapaToB C TOpPIOYEHd CMECHIO
UHEPTHBIMU Ta3aMU: BUJABI (JIErMaTU3aTOPOB, CYIIHOCTH 3allUTHOIO
JEHCTBHUS.

21. TpuumnHbl 00pa30BaHUs B3PBIBOOIACHBIX KOHIICHTPALMH BHYTPH
0o0OpyOBaHUSl TpU IYCKEe €ero B pabOTy M OCTaHOBKE Ha OCMOTP
(peMOHT) 1 ciocoOBl 0OeCTICUeHH S TTOKapHOIM 0€30MacHOCTH.

22. B3pbiBomokapHasi OINACHOCTb aBAPMMHON  pasrepMmeTn3aluu
TEXHOJIOTHYECKOr0 000py10BaHU.

23. Ilpuuunbl noBpexaeHust obopyaoBanus. Knaccudukanus BuaoB
BO3/JCICTBUII Ha MaTtepuan oOOpyIOBaHUS, NPHUBOJAIIMX K €ro
MOBPEXACHHUIO.

24. HapymieHue MaTepHALHOTO W TEIUIOBOTO OallaHCOB armapara:
OPUYMHBI, OMNAacCHOCTb M CIOCOOBI  OOecreyeHHs  MOXKapHOH
0€30M1aCHOCTH.

25. llomaganue HU3KOKUIAIIEH JKUIKOCTH B  BBICOKOHArpeThIid
amnmapar: TMPUYUHBI, OMACHOCTh M CIOCOOBI 00€CTeueHUs MOKapHOM
0€30MaCHOCTH.

26. OmacHOCTh TIOJIHOTO 3aIOJHEHUS TePMETUYHOTO 00OpYyIOBAaHUS
KUIKOCTSIMH.  CrocoObl  oOecrieueHusi TMOXKapHOH  6e30MacHOCTH.
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Ipumepsl popm
KOHTPOJIA

IIpumepHbIe BAapHAHTHI HANOJTHEHNS (POHI0B OLICHOYHBIX CPEICTB

JlomycTumast CTETIeHb 3allOJTHEHHUS allliapaToB KUAKOCTSIMH.

27. Bo3zneiictBue BBICOKOM TeMIIEpaTypbl Ha MaTepral
000pyIOBaHUs: OMACHOCTh MpPOTapa CTEHOK O0OPYAOBaHHMSI, MPHYUHBI
nporapa u croco0bl 00ecredeHns HoXKapHOi OE30MaCHOCTH.

28. BosneiicTBrue HU3KOHM TeMIlepaTypbl HA MaTepuan 00OpyIOBaHUS:
OMACHOCTh, MPUYHMHBI TEPEOXJAKICHUS CTCHOK OOOpYAOBaHHS U
crocoObl o0ecrieueHus MoKapHoi OE30MaCHOCTH.

29. OmacHOCTh KOpPPO3WHM Marepuasia OOOpYJOBaHUS W OCHOBHBIC
HaIpaBJICHUs] 00CCIICYCHUS TIOKAPHOU OE30MaCHOCTH.

30. Ompenenenue IUIOMAAN Pa3ivBa U MHTCHCHUBHOCTH HCIIAPCHHUS
KHUJIKOCTH TIPH PACYETHOM OOOCHOBAaHWM KATETOPHU MOMEIICHUS IO
B3PBIBOTIOXKAPHOHN U MOKAPHOM OMACHOCTH.

31. Knaccudukanms W XapaKTEpUCTHKA  IPOHM3BOJCTBEHHBIX
WUCTOYHUKOB 3)KUTAHUSA. YCIIOBHUS, IPU KOTOPHIX MCTOYHUK TEIUIA HE
CTaHET HCTOYHUKOM BBIHY>KJICHHOTO 32)KUTaHUs TOPIOYCH CMECH.

32. HopmatuBHbIe TpeOOBaHUS IO NPEAOTBPALICHUIO TOSBICHUS B
TOproYeH cpejie UICTOUHUKA 3a)KUTaHMSL.

33. MepornpusiTuss ¥ TEXHUYCCKHE PCIICHUsS, HAMpaBICHHBIC Ha
UCKJIFOUCHHE TOSIBJICHHS B TOPIOYEH Cpejie MCTOYHUKOB 3a)KUTaHUs
XAMHUYECKOW MPUPOBI.

34. CaMoOBOCIUIaMEHEHHE BCIIECTB B IPOU3BOJCTBE: CYIIHOCTh
SIBIICHUS, TIPOPUITAKTHKA.

35. CamoBO3ropaHusi BEUICCTB M MAaTEPUAJIOB: CYIIHOCTH SIBJICHUS,
xapakrepucTrka. [IpopunakTuka TemI0BOro caMoBO3rOPaHHUSI.

36. MepomnpusTusi, peaynpekIaroline BO3MOXHOCTh HHTEHCHBHOTO
UCKpOoOoOpa3oBaHus Npu padoTe medel, KapOopaTOpHbIX U TU3EIBHBIX
JBATATEJIEH.

37. Crnioco0Obl oOecrieueHUs MOKapHOU 0€30MaCHOCTH, HCKITIOYAIOITHE
MOSIBJICHUE UCTOYHHUKA 32)KUTaHUs B BUJIE UCKD ylapa U TPEHHUS.

38. CmocoObl obecriedueHus] TMOKapHOH Oe30MacHOCTH —anapaToB
OTHEBOTO JICHCTBUSA.

39. Meroapl MOATOTOBKH OOOPYIOBAHHS K OTHEBBIM PEMOHTHBIM
paboTtam u crocoObl 00ecreYeHns UX MOKapHOI 0€30MaCHOCTH.

40. CnocoObl  oOecrmieueHMsl  MOXKapHOH ~ Oe3omacHOCTH — IpHU
MIPOBEJICHUN PEMOHTHBIX PadoT.

41. CrocoObl M TEXHUYECKHE peIIeHHs, HalpaBJICHHbIE Ha
MPEIOTBPANICHUE TIeperpeBa  IMOAIMIUITHUKOB, TPUBOJHBIX  JICHT,
MaTepuasoB.

42. CymHOCTh 3alTUTHOTO JICHCTBUS M YCTPOHCTBO MCKpOTAcHTEINEH
U UCKPOYJIOBUTEIEH.

43. HapyxHnas mapoBasi 3aBeca: Ha3HaYeHHE, 0COOCHHOCTH pacyera u
MPOEKTUPOBAHHUS.

44. Ananu3 npuuuH, YCIOBUN M IyTeH pacHpOCTpaHEHHUs Mokapa Ha
POU3BOJICTBEHHOM OOBEKTE.

45. MeponpHusTHs, TT03BOJISIONNE YMEHBIITUTh KOJUIECTBO TOPIOYNX
BEIIIECTB U MaTEPHUAIOB Ha TPOU3BOJICTBE.

46. PerieHHs, TIO3BOJISIONINE YMEHBIIUTH KOJWYECTBO TOPHOYHX
BEIIECTB U MaTepUajoB Ha JEWCTBYIOIIEM MPOU3BOJCTBE U HA CTATUU
MPOCKTHPOBAHUS TEXHOJOTHUECKUX MPOIIECCOB MTPOU3BOJICTB.

47. XapakTepucTuka cucTeM, O0O0eCNeuMBaOIIUNX  aBAPUHHYIO
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SBAKYALIMIO FOPIOYMX BELIECTB U MATEPUAJIOB MPU ABAPUIX U MOXKaApaxX
Ha IPOU3BOCTBE.

48. ABapuifHBIN CJIMB FOPIOYMX KUIKOCTEH M3 aIapaToB: METOIUKA
pacyera CHCTEM aBapUMHOIO CIIMBA XKUIAKOCTH. [IpomOKUTENIBHOCTH
aBapuifHoro cnuBa. OOecrniedyeHue MOKApHONW OE30MACHOCTH CHUCTEM
ABAPUIHBIX CIIMBOB.

49. ABapuiiHbIil BBITYCK TOPIOYHX ra30B U MapoOB: METO/AMKA pacueTa
CUCTEM aBapUIlHOIO CTpaBIMBaHUS M TpeOOBaHUS K CUCTEME
aBapuifHOro BbIMycka razoB. ObecriedeHue MoxxapHOil Oe30macHOCTH
IIPY aBapUIHOM BBIITYCKE I'a30B.

50. Buapl  mpoM3BOACTBEHHBIX  KOMMYHUKAallMH U YCJIOBHUSA
pacnpoCcTpaHEHHs MoXkapa 110 HUM.

51. 3amwura KOMMYHUKAaII OTHEIPErpagnuTeIsIiMu. Bunst
OTHEeTIperpauTeneil, MeToANKa pacyeTa, TpeOOBaHMs K SKCIUTyaTaIiH.

52. T'oproune OTIOXKEHHS: XapaKTepUCTUKA, MEXaHU3M 00pa3oBaHus,
CHOCOObI 3alllUThl MPOU3BOACTBEHHBIX KOMMYHHUKALUH OT TOPHOYUX
OTJIOKECHUH.

53. MeMOpaHHBIE TIPEIOXPAHUTEIBHBIC YCTPOWCTBA: HAa3HAYCHUE,
METOJIMKa pacueTa, TpeOOBaHUs K MPOESKTUPOBAHUIO U SKCILTyaTaI[UH.

54. OmnacHOCTh ABAPUITHOTO HCTECUCHUS KUJIKOCTEN u3
MOBPEXACHHBIX almaparoB U TpyodompoBoaoB. OmpesneneHue 30HbBI
aBapUIHOTO pa3NuBa HEYTEIPOTYKTOB.

55. MepompusiTusi U TEXHUYECKHE PEUICHHs, NPENATCTBYIOIINE
pacTEKaHUIO JKUIAKOCTEH IIpM aBapUMHBIX cuTyalusax. Pacuer u
HOpMaTUBHBIE TpeOOBaHUS K 00BAaJIOBAHHUIO.

56. XapakrepucTuka 51 0COOEHHOCTH pa3pylieHus
KpPYIMHOTa0apUTHBIX TEXHOJOTMYEeCKUX ammapaTtoB. [loHsATUS «BoONHA
IPOPBIBA», KKBA3UMTHOBEHHOE pa3pylLICHUE peE3EepByapay.

57. XapakTepuCTHKa  3aIIUTHBIX  WHXKEHEPHBIX  COOPYXKEHHUH,
YCTOMYMBBIX K TUJIPOJMHAMUYECKOMY BO3JIEHCTBUIO.

IIpumepnyvie 3a0auu 015 8bINOIHEHUS PACHEMHBIX 3A0AHULL

[Ipy BBINOJHEHUU KOHTPOJIBHOM pabOTHI CIIyIIATENb JIOJIKEH
pemuTh 3 3aayd MO pPacyeTy CUCTEM OOecleYeHusi MOoXapHOU
0€30MaCHOCTH TEXHOJOTHYECKUX MTPOLECCOB!

— pacuer HapyKHOM IapoBOil 3aBECHI;

— pacyder CUCTEMBI aBapUMHOTIO CIINBA;

— Ppacyer mpelIoXpaHUTEIbHON MeMOpaHbI

Kpumepuu oyenusanus npu 3auume KOHmMpoIbHOU pabomsl

KonTponbHas pabota OLIEHUBAETCS IIPEno1aBaTesIeM
«3aYTEHO/HE3aUTEHO.

OneHka «3a4er» BBICTABISETCS, €CIAM OO0yJarouuiicss 3Haer
NporpaMMHBIN  MaTepualn,  NPaBWIbHO, MO CyHIECTBY H
MIOCJIEIOBATEIbHO M3JaraeT CoJEpKaHUE BONPOCOB KOHTPOJBHON
paboThl, B LEJIOM MPAaBUILHO BBIIOJHUI IPAKTUYECKOE 3aJlaHue,
BJIa/IE€T OCHOBHBIMU YMEHHUSIMU M HaBBIKAMH, IPU OTBETE HE JAOMYCTUI
CYIIECTBEHHBIX OIINOOK U HETOUHOCTEH.

OrneHka «He3aueT» BBICTABISETCS, €CIM 00yJarouuiicss He 3HaeT
OCHOBHBIX IOJIOXEHUI NPOrpaMMHOr0 MaTepuaina, IpU PacKpbITUU
BOIPOCAa KOHTPOJIBHOM pabOTHI JOIMYCKAET CYIIECTBEHHBIC OIMOKHU, HE
BBINOJIHWJI PAKTHYECKUE 33JJaHHs, HE CMOT OTBETUTh Ha OOJIBIIMHCTBO
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JOIOJIHUTCIIBHBIX BOIIPOCOB MJIM OTKA3aJICA OTBCYATh.

3auer

Tema 1. PaspaGorka MeponpuUsiTHH 10 HCKJIKYEHHIO YCJIOBHIA
00pa3oBaHus roproyeil cpeabl

1. OGmue CBEJICHUS 0 10’KapHOHN 0e30macHOCTH
IIPOU3BOJCTBEHHOIO 00BeKTA. HopmatusHbIe JOKYMEHTHI,
pETJIaMEHTHPYIOLINE TOXAPHYI0  0e30MacHOCTh  TEXHOJOTHYECKUX
IIPOLIECCOB.

2. CucremMa MEpONpPUATHI IO NPEJOTBPALICHHUIO TOXKapa H
IIPOTUBOINOXKAPHON 3alIUTE TEXHOJOTMYECKUX IPOLIECCOB COIIACHO
tpeboBanusim 'OCT P 12.3.047-2012.

3. UHXeHepHO-TeXHUYECKUEe  PELICHMs,  HalpaBJICHHbIE  Ha
UCKITIOUEHHE O00pa3oBaHMs B3PBHIBOOMACHBIX KOHICHTPALMKA BHYTPH U
CHapY>KHM TEXHOJIOTMYECKHX allapaToB ¢ FOPIOYMMH BEILIECTBAMHU.

4. Ha3naueHue, CXeMbl YCTPOUCTBA U MPUHIUIIBI paOOThI 00pPATHBIX
Y CKOPOCTHBIX KJIAIIaHOB.

5. HazHayeHune U OCHOBHBIE BHJbI NPEIOXPAHUTENIBHBIX KJIallaHOB.
YcrpoicTso, 0COOEHHOCTH pacuera u JKCILTyaTaluu
IPEIOXPAaHUTEIBHBIX KJIalaHoB.

6. Buabl, ycTpoiicTBO, OCOOEHHOCTHM pacueTa W 3KCILTyaTalluu
TPYOOTIPOBOJHBIX TEMIIEPATYPHBIX KOMIIEHCATOPOB.

7. Ha3HaueHue, 0COOEHHOCTH pacueTa W NPOEKTUPOBAHMS JHCKa-
oTpaxkarteJs.

8. dnermartu3zanus cpenbl BHYTPU allllapaToB C TOPIOYel CMeChIo
MHEPTHBIMHM Ta3aMH: BUAbl (DIErMaTU3aTOPOB, CYLIHOCTb 3aIUTHOIO
NEeNUCTBUSL.

9. IlpuunHbl 00pa3oBaHMs B3PHIBOOMACHBIX KOHIIEHTPAIMA BHYTPU
0o0OpyOBaHUSl TpU IYCKE €ero B pabOTy M OCTaHOBKE Ha OCMOTP
(peMOHT) ¥ cITOcO0BI 00ECTICUCHHMS TOXKAPHOI 0€30IaCHOCTH.

10. B3pbIiBomokapHass OMAcHOCTb AaBAPMMHOM pasrepMeTH3aluu
TEXHOJIOTUYECKOI0 000py10BaHUS.

Tema 2. Pa3pa0oTka MepoONpHMATHI N0 HCKJIIYEHUIO YCIOBHH
o0pa3oBaHus B roproyei cpeje HCTOYHUKOB 32:KUTAHUSA

1. Knaccudukanus Npou3BOACTBEHHBIX HCTOUYHUKOB 3a)KMTaHMSL.
VYcnoBus, mpu KOTOPHIX HMCTOYHHMK Telja HE CTaHET HCTOYHUKOM
BBIHY/ICHHOTO 32)KUTaHUsl TOPIOYE CMECH.

2. HopmaTtuBHBIE TpeOOBAaHHUS IO TMPEIOTBPAIICHUIO IMOSBICHUS B
TOpIOYEN Cpele NCTOYHUKA 3aKUTAHHUS.

3. MeponpusTusi W TEXHUYECKHE pEIIeHHs, HalpaBICHHbIE Ha
UCKJIIOUEHHE IMOSIBJICHHUS B TOPHOYEH Cpele HMCTOYHHMKOB 3a)KMTaHUs
XUMHUYECKOW MPUPOBI.

4. 3amMTa OT CaMOBOCIJIAMEHEHHS, CaMOBO3TOpaHUS BELIECTB U
MaTepuasoB.

5. Ompenenenne  Oe3omacHO TemIepaTypbl HarpeBa BEIIECTB,
MaTepuaJioB M MOBEPXHOCTEH, MCKIIOYAMOIIEH CamMOBO3TOpaHue
TOpIOYMX BELIECTB U MAaTEPHAIIOB.

6. MeponpusaTusi, Tpeaynpexaatone BO3MOKHOCTh HHTCHCUBHOTO
UCKpOoOOpa3oBaHus Npu paboTre mneueild, KapOIOpaTOPHBIX U JU3EIBbHBIX
JIBUTATEJICH.

7. CrocoOsI obecrieueHus moxKapHOi 0€30MacHOCTH, UCKITIOYAOIINE
NOSIBJICHHE UCTOYHHMKA 3a)KUTaHusl B BUJIE UCKP yJlapa U TPEHHUSL.
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8. CnocoObl oOecnevyeHHsl TOKapHOM O€30MacHOCTH  armapaToB
OTHEBOIO JICUCTBUS.

9. CnocoObl M TEXHUYECKUE PpEIICHUs, HaIlpaBJICHHbIE Ha
IPEIOTBPALlICHUE IeperpeBa IMOAIUUMIHUKOB, IPHUBOJHBIX JIEHT,
MaTEepHajIOB

10. CymHOCTh 3alTUTHOTO JEHCTBUS U YCTPOHUCTBO UCKpOTACHUTENEH
1 UCKPOYJIOBUTEIICH.

11. Hapyxnas mapoBasi 3aBeca: Ha3Hau€HHE, OCOOCHHOCTH pacyera
Y IIPOEKTUPOBAHUS.

Tema 3. Pa3paGorka cucTeM OrpaHMYeHHMs] PACHPOCTPAHEHMS
10apa 3a npeaesbl 04ara

1. Ilpuumnnbl, ycIoBUS U MNYTH paclpoCTpaHEHUs IoKapa Ha
IPOM3BOJICTBEHHOM OOBEKTE.

2. Meponpustusi, HamnpaBI€HHbIE HA YMEHBUICHHE KOJHYECTBA
TOpIOYMX BELIECTB U MAaTEPUAIIOB HA JEHCTBYIOLEM IIPOU3BOJCTBE.

3. MeponpusTusi, HampaBIeHHbIE Ha YMEHBUICHHE KOJHYECTBA
rOpIOYMX BELIECTB M MATE€pUAIIOB HAa CTaJAWU INPOCKTUPOBAHUSA
TEXHOJOTMYECKHUX IPOLIECCOB IPOU3BOJICTB.

4. Bujbl 1 XapakTepUCTHKa CUCTEM aBapUHHON 3BaKyal[Ml FOPIOYUX
BELIECTB U MaTEPUAJIOB HAa IPOU3BO/ICTBE.

5. ABapuilHbIli CIOMB TOpPIOYMX OKUIKOCTEH M3  almapaTos:
XapaKTepUCTHKa, ocoOeHHOocTH  pacueta. OOecnedeHue MOKapHOU
0€30I1aCHOCTH CUCTEM aBapUNHBIX CIMBOB.

6. ABapuiiHBIN BBITYCK TOPIOYMX T'a30B M MApOB: XapaKTEPUCTHKA,
ocobeHHOCTH pacueTa. ObecriedyeHue MOXKapHOH Oe30MacHOCTH MpU
ABAPUIHOM BBIITYCKE T'a30B.

7. Bunpl  NpOM3BOJACTBEHHBIX ~ KOMMYHMKAlMH W yCJOBHUSA
pacnpocTpaHeHus IoXKapa M0 HUM.

8. OruenperpaguTenu: CYyIIHOCTh 3alllUTHOTO JE€HCTBUSA, BH[BI
OTHENPErpauTENICH.

9. OrHenperpaguTenu CyXxOro THMa: OCOOEHHOCTH pacueTa,
TpeOOBaHUS K IKCILUTyaTalUH.

10. T'oproune OTJIOKEHUS: XapaKTEepUCTHKA, MEXAHU3M
00pa3oBaHus, CIIOCOOBI 3aIIUThI TPOU3BOACTBEHHBIX KOMMYHHUKALIUN OT
TOPIOYUX OTJIOKEHHI.

11. MemOpaHHble NperoXpaHUTENIbHBIE YCTPOWCTBA: Ha3HAu€HHE,
OCOOEHHOCTH  pacyeTra, TpeOOBaHUS K  IMPOECKTHUPOBAHUIO U
IKCILTyaTaluu.

Tema 4. PazpaboTka cucreM npeIoTBpallleHUs] WM OrPpaHUYEHUs!
Pa3/iMBa H PacTeKaHUs KUAKOCTEH NIPH aBapUHHBIX CHTYaIUAX

1. IlpuunHbI NOBPEXACHUS allapaToB U TPyOOIPOBOIOB

2. ABapwuiiHblil pa3inuB He(TENPOIYKTOB, ONPEAEICHUE 30HbI
pas3iuBa.

3. MeporpusTus 1 TEXHUYECKUE PELICHNUs, IPEMSTCTBYIONINE
PACTEKaHMIO )KUAKOCTEN MPH aBAPUUHBIX CUTYaIHAX.

4. OcobeHHOCTH pacueTa U HOpMaTHUBHBIE TPEOOBaHUS K
00BaJIOBaHMUIO.

5. OmacHOCTh KBa3UMIHOBEHHOTO pa3pylleHUs pe3epByapa.

6. XapakTepuCTHKa 3alIUTHBIX HHKEHEPHBIX COOPYKEHUH,
YCTOMYMBBIX K THIPOJMHAMUUYECKOMY BO3JEHCTBHIO.
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7. Orpamz[afomaﬂ CTE€HA C BOJIHOOTPAXKAIOIIUM KO3BIPbKOM:
Ha3Ha4YCHUC 5JICMCHTOB, 0COOEHHOCTHU pacycTa U MPOCKTUPOBAHU.

Kpurtepun oneHnBaHusi M mokazareau CGOPMHUPOBAHHOCTH KOMIIETCH M
JJISl IPOMEKYTOYHOI0 KOHTPOJIS

KpureprsiMu ONTUMAIbHOIO YCBOCHMS 3HAHUM, YMEHUM W HABBIKOB IIPH
MPOBEJCHUH MPOMEXYTOYHOM aTTecTallui 00yJaromuxcs (MpU 3aBepIICHUH Tara
dbopMUpOBaHUA KOMIETCHIIUN) SBIAIOTCS 00BEM, CHCTEMHOCTh, OCMBICIEHHOCTD,
MPOYHOCTH U JIEUCTBEHHOCTh 3HAHUI 00y4YarOIIHUXCS.
[loka3aTenn OLIEHMBaHUS KayecTBa OTBETA (pELICHUs) OOydarollerocs Mpu
IIPOMEKYTOUYHOM aTTeCTALMK MO JUCUUIUINHE « TH)KEHEPHO-TEXHUYECKHE PACUEThI
MEPONPUIATHA MO0 00ecreyeHn0 Oe30IIaCHOCTH COBPEMEHHBIX MPOU3BOACTB)»
IpUBEJICHBI B TA0JIULIE.

ITokazaTenn noCTHKEHUSA Koanl
IToka3aTeau 1JIsl OLEHKH HIxana
Ne IJIAHMPYEMOI0 YPOBHA KOMIIeT
O0TBeTa HA IK3aMeHe . . | ONeHUBaHHA
KOMIIeTeH Ui eHumii

1 » HE PacKpbITO OCHOBHOE | » oOyuarommiicsi Ha HHU3KOM ypoBHe | YK-5 Oyenka «2»
coJiepKaHue y4eOHOro | BIajieeT HaBbIKaMH camocTrosTenbHo | [1IK-6 HEYJIOBJIETBO
MaTepuaia JUCLUIUINHBI, [10JIy4aTh 3HAHUS, UCIONIB3Ys Hay4yHo- | [IK-7 PUTENIBHO
» JONyIIEHbl OUIMOKM B | TEXHUYECKHE ucrounuku | I[1K-8
OIpeeIeHuU HOHATHH, | ”HPOPMALIUH,
npu UCIIONIb30BaHUH | » oOydJarouuiicss ciaabo BJaJieeT
TEPMUHOJIOTUM W 3HAHWM | TEPMUHOJIOTHEH, [IPOSIBIIAECT
CYIIIHOCTH SIBJICHUH, | OTCYTCTBHE JIOTHYHOCTH u
KOTOpBIE HE MCIPABJIEHbI | IOCIEA0BATEIbHOCTH U3JI0KEHUS
nocie HECKOJIbKUX | MaTepuaa,;

HaBOJSIIUX BOIIPOCOB. » oOywaromuiics  He  cmocoOeH

BBIMOJIHATE ~ CJIOKHBIE  MHXKEHEpPHO-
TEXHUYECKHE pa3paboTKu B 00J1acTU
TeXHOC(epHO# Oe30nacHOCTH
» 00ydYaromuiicss 4acTUYHO BIAJICET
HaBBIKAMHU IIPOEKTHO-
KOHCTPYKTOPCKOU
JesITeIbHOCTH B 00J1aCTH
pacyeToB JIEMEHTOB
TEXHOJIOTUYECKOT0 000py10BaHHUS.
» 00ydYaromuiicss 4acTUYHO BIAJICET
HaBBIKAMU ONpEJENEeHUs] PaCYETHBIX
3HAYCHUU MoKa3aTelei,
XapaKTepU3yIOIUX napameTphbl
TEXHUYECKUX YCTPOMCTB,
NpeJHasHauYeHHBIX A oOecreueHHs
MOKapHOU 0€30macHOCTH
TEXHOJIOTHYECKOT0 000py10BaHHUSI.

2 | » HEIIOJIHO WM | » oOydJaromuiics dactnyHo Biajgeer | YK-5 Ouenxa «3»
HENOCIIEN0BAaTENBHO HaBBIKAMU CaMOCTOSITENbHO mnosyyatsh | [TK-6 YIOBIIETBOPH
PacKpBITO COJZICpYKAHWE | 3HAHWUS, HACTIONB3YsI Hay4gHo- | [1K-7 TEIBHO
y4eOHOrO MaTepuasla, HO | TEXHUYECKHE ucrounuku | I[1K-8
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TToka3aTen nOCTHKEHUS Konanl
IHoka3aTenu AJis1 OLEHKH IIxana
Ne IVIAHUPYEMOI0 YPOBHS KOMIIeT
0TBeTAa HA IK3aMeHe . . | OleHUBAHUSA
KOMIIeTeH Ui eHuMii
MOKAa3aHO obmiee | mHpOpManHH;
NOHMMaHHE  BONpOca U | » OOydJaromuincs BIIaJICET
POIEMOHCTPUPOBAHBI TEPMUHOJIOTHEW,  HO  TIPOSIBIISIET
YMEHUS, JIOCTaTOYHbIE I | OTCYTCTBUE JIOTHYHOCTH u
JanbHEHIIero YCBOCHHSI | ITOCIIEIOBATEIBHOCTH U3JI0KECHUS
Mmarepuaa; MaTepHaa,
> UMEJHCh » 00ydaromuiicsi 9aCTUYHO CIIOCOOEH
3aTpyIHEHUs WIN | BBIIIOJIHATh ~ CJIOKHBIE  MHXKEHEPHO-
JOMYIICHBl ~ OIMMOKK B | TEXHUYECKHUE pa3pabOTKU B OOJIACTH
OIpe/ielIeHu I OCHOBHBIX | TeXHOC(hepHOIl 6e30macHOCTH;
HOHSTHH. » oOydJaromuiics Ha  MOPOTOBOM
YPOBHE BJIaZICET HABBIKAMH ITPOEKTHO-
KOHCTPYKTOPCKOU
NesITeIbHOCTH B 001aCTH
pacyeToB 3JIEMEHTOB
TEXHOJIOTUYECKOT0 000py10BaHHUS.
» oOydJaromuiics Ha  MOpPOTOBOM
yYpOBHE BJaJIeeT HaBBbIKAMHU
OTIpENIeJICHUs] PACUYETHBIX 3HAUYCHUH
nokasartesei, XapaKTepU3YIOIUX
napaMeTpsl TEXHHYECKHX YCTPOHCTB,
IpeJHa3sHauYeHHbIX A  oOecreueHHs
TTO’KapHOU 0€30MMacHOCTH
TEXHOJIOTUYECKOr0 000py10BaHHUSI.

3 | » MIPOJEMOHCTPHUPOBAH | » oOydaronuiics yBepeHHo Bianeer | YK-5 Oyenka «4»
0 YMEHHME aHaJIM3MpOBATh | mpoleccamMu  camooOpazoBanust U | [IK-6 XOPOILIO
y4eOHBIN MaTepuall, OJHAKO | CaMOOpraHU3aIuu JUYHOCTH, ucxons | [1K-7
HE BCE BBIBOJABI HOCAT | U3 nenei coBepuieHcTBoBanus | [1K-8
apryMEHTHUPOBAHHBIN U | mpodhecCUuOHaTBHOMN NEeITeTbHOCTH;
JIOKa3aTesIbHbII XapakTep; » oOyuarommiics CBOOOJHO BIaaeeT
> B M3JI0KEHNUU | HABBIKAMHU CaMOCTOSTEIBHO MOJyJaTh
yueOHOro MmarepHaia | 3HaHus, UCHOJb3Ys Hay4YHO-
JIOTTYIIICHBI TEXHUYECKHE UCTOYHUKHA
HECYILECTBEHHBIE uHpopManuy,;

HETOYHOCTH, He | » OoOydJaroIuiicsi yBepeHHO BIIAJCET
UCKA3uBLIME  COJIEpXKaHHE | TEPMUHOJIOTHEH, JIOTUYHO u
OTBETA; MOCTIeIOBATEIBHO H3JIaraeT MaTepua;
> JONyIIeHbl OAMH — | » oOydaromuiicsi Ha 6a30BOM ypOBHE
IBa Hejovera IIPU | CIOCOOEH  BBINOJIHATH  CJIOXKHBIC
OCBEIICHUHU OCHOBHOT'O | HH)KEHEPHO-TEXHIUUECKUE pa3pabOTKH
coJiepKaHus OTBETa, | B o0nactu TexHochepHOon
UCTIPaBJICHHBIE 1o | 6e30MacHOCTH;

3aMeYaHuIo TpenojaBareis; | » oOydJarouuiics Ha 0a30BOM YpOBHE
> JIONyIIeHbl OHIMOKa | BiajeeT HaBBIKAMHU MPOEKTHO-
wi OoJiee ABYX HEIOYETOB | KOHCTPYKTOPCKOM

npu OCBCIICHHUHA
BTOPOCTCIICHHBIX BOIIPOCOB,
KOTOPBIC TYyT XKEC
HCITPABJIAKOTCA 1o

JeSITeJIbHOCTH B 00J1aCTH

pacyeToB 3JIEMEHTOB
TEXHOJIOTUYECKOTO 000y 10BAHUS.

» oOydJarommiicss Ha 6a30BOM ypOBHE
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TToka3aTen nOCTHKEHUS

Konanl

IMoka3zaTenu I OLEHKHU HIkana

Ne IUIAHUPYEMOT0 YPOBHS KOMIeT

O0TBeTA Ha IK3aMeHe . . | OeHUBAHHA
KOMIIeTeHIIUH eHIIUI
3aMEYaHUIO PENoIaBaTeNs. | BiIaJeeT HaBbIKaMU ONPEICIICHUS
pacyeTHBIX 3HAUYCHUM MTOKa3aTeNeH,
XapaKTePU3YIOIIUX TapaMeTphl
TEXHUYECKUX YCTPOMCTB,
MpeTHa3HAYEHHBIX 11 00CCIICUCHIS
MOKapHOU O€30MacHOCTH
TEXHOJIOTUYECKOT0 000pyTOBaHHUSI.

4 | » MTOJTHO packpbITo | » oOydaromuiicss cBoOogHo BiameeT | YK-5 Oyenka «5»
coJ/iepXKaHue yaeOHoro | mporeccamu  camooOpazoBanusi  u | [IK-6 OTJINYHO
MaTepuana; camoopraiuzanuu JuyHoctu, ucxoxs | I1K-7
> [IPOAEMOHCTPUPOBAH | U3 nenen coBepmieHcTBoBanus | [1K-8
0 CHCTEMHOE M TIy0oKoe | mpodecCHOHATbHON AESITeIbHOCTH;
3HaHHE IPOTPaMMHOTO | » 0O0ydJarouuiics JEMOHCTPUPYET
MaTepuaia M3Y4aeMOro | CHCTEMHbIE TEOPETUYECKUE 3HaHUf,
pazzena; BJIAJ€eT  TEPMHUHOJIOTHEW,  JleNaeT
> TOYHO HCIIOJIb3YETCS | apTyMEHTUPOBAHHBIE  BBIBOJABI U
TEPMUHOJIOT U, 00001IeHNsl, TNPUBOAUT  IMPUMEPHI,
> OTBET MPO3BYyYall | MOKa3blBaeT CBOOOAHOE  BIAJCHUE
CaMOCTOSITENILHO, 0e3 | MOHOJIOTUYECKOM peubio u
HABOJSAIIUX BOIIPOCOB; CIOCOOHOCTH OBICTPO pearupoBaTh Ha
> MIPOJEMOHCTPHUPOBAH | YTOYHSIOIINE BOTIPOCHL.

a CIOCOOHOCTH | » O0yYaromuncs Ha BBICOKOM

CaMOCTOSITEITEHO U | yPOBHE BIIaJIC€T HABBIKAMH IPOCKTHO-

TBOPUYECKHU NPUMEHSATH | KOHCTPYKTOPCKOM

3HAaHUE TEOPUH B 00JaCTH; | JESTEIBHOCTH B 0071acTH

> MIPOJIEMOHCTPUPOBAH | PACYETOB AIEMEHTOB

O 3HAaHHWE COBPEMEHHOMW | TEXHOJOTHYECKOT0 000y I0BAHUS.

yueOHOU u HAY4YHOU | » oOyuaromumics Ha BBICOKOM

JUTEPATYPHI. YpOBHE BJIQJICCT HaBBIKaMHU
OTpeseNIeHUs] PAaCUeTHBIX 3HAYCHUM
IoKa3aTenen, XapaKTEPU3YIOLIUX

napaMmeTpbl TEXHUYECKHX YCTPOMCTB,
NpeaAHa3HAUYCHHBIX IJIs oOecrieueHus
MoKapHOU 0€e30MacHOCTH
TEXHOJIOTHIECKOTO 000y TOBAHHSI.

21




8. MIEPEYEHbD OCHOBH9171 M JIOIIOJTHUTEJIbHOM JINTEPATYPBI,
HEOBXO/IMMOMU J1s1 OCBOEHUA JUCIUITJINHBI

8.1. OcHoBHas JUTEpaTypa

1. Cartokos, P. C. IloxxapHasi 0€301MacHOCTb TEXHOJIOTHYECKUX MTPOILIECCOB B
CTPYKTYpPHO-JIOTHYECKHX CcXeMmax, Tabmuiax u ¢opmynax [Tekcr]: ydeOHOe
nocoobue / P. C. Carwkop, T. B. Illteba, 0. B. MenpHuueHko u ap. —
ExarepunOypr: Ypansckuiit uacruryt I'TIC MYC Poccun, 2014. — 157 c.

2. CatrokoB, P. C. AHanu3 mokapHOW ONMacHOCTH OOBEKTOB MEPBUYHOMN
nepepadoTku U xpaHeHus 3epHa [Tekcr]: Yuebnoe mocodue / P. C. Catrokos, E.
A. KontobOoiinies, T. B. Illte6a, FO. B. Menbanuenko. — ExkatepunOypr :
Ypansckuii uacturyT I'TIC MYC Poccun, 2013. — 84 c.

3. Tloxkapnas 0e30MacHOCTh TEXHOJOTHYECKHX mporeccoB. OOmue
TpeboBanus. Metonbl koutpossi [Tekcr] : TOCT P 12.3.047-2012. — M. :
['occranpapt Poccun, 2012.

8.2 JlonotHUTEJIbHAA JIUTEPATYypa

4, Pacyer u mnpoekTHpoBaHHE CHUCTEM oOecredeHus Oe30MacCHOCTH:
METOJIMYECKHE PEKOMEHAAIIMH TI0 BBITIOJHEHHUIO KOHTpoJsHON padoTel 20.04.01
Texnocepnas Oe3zonacHocTh (ypoBeHb Maructpatypei) / P.C. Cariokos,
T.B.llIteba — ExarepunOypr: Ypansckuili unctutyt ['TIC MUC Poccun, 2019. —
37 c.

5. Pacuer u nOpoeKTHpOBaHHWE CHUCTEM OOecredyeHHs O€30MaCHOCTH:
METOJUYECKUE PEKOMEHAAMu s nmoAroroBku k 3adery / P.C. Carttokos, T.B.
[lreba. Exarepunoypr: ¥Ypansckuid uactutyt I'TIC MUC Poccun, 2019. — 19 c.

6. Pacuer u mpoekTHpoBaHME CHUCTEM OOecredeHus Oe30MacHOCTH:
METOJMYECKHE PEKOMEHIAIMK IO OpPraHu3allMi CaMOCTOATEIHLHON padOThI s
oOyvaromuxcst 1o HampasieHuto noarotoBkmu  20.04.01  Texuocdepnas
6e3onacHocTh (ypoBenb wmaructpatypel) / P.C. Carwoko, T.B. Illreba. —
Exarepun0Oypr: Ypansckuit uacturyt I'TIC MYC Poccun, 2019. — 15 c.

7. IloxxapHast 06€301aCHOCTh TEXHOJIOTUYECKUX IMPOLIECCOB: KypC JIEKIIMHA B
2-x yactax / E. A. Konro6oiinies, T. B. Illte6a u np. — ExarepunOypr : Ypanbckuit
unctutyt ['TIC MUC Poccun, 2010. Y.2 / T. B. IlIte6a u ap. — 2010. — 199 c.

8. Aopamor A.C., Maprenko E. A., Jlio6akoB E.A. Iloxxapnas 6Ge3omac-
HOCTb TEXHOJIOTHUYECKUX MPOIECCOB MPOU3BOCTB: YueOHuk / moa obmr.pea. A. C.
AbpamoBa. — 1. Omck, 2009. - 503 c.

9. AGpocumoB A.A.,Tomonbckuit M.T. ABTOMaTU3UPOBAHHBIE CHCTEMBI
M0KapOB3phIBOOE30MACHOCTH HedTenepepadbaTbiBAIONIMX TPOU3BOACTB / A.A.
A6pocumoB, M. T.Tononsckuii.— M.:AT'TIC MYC Poccun,2000.- 239c.

10. 'ensdann, B.E. BspeiBoOe3omacnocts: yuebnuk /b.E.I'enndann,
M.B.CunbaoB.- CII6.: Actepuon, 2006.

11. 31kOB I1.1. OGecrieueHue I0’KapOB3PHIBOOC30ITACHOCTH
TOPU30HTAJIBHBIX PE3epPBYapoOB Isl HE(TEMPOIYKTOB MEpe] PEMOHTOM Yueo.-
meto[. mocodue. — ExkarepunOypr: Ypansckuit uncruryt I'TIC MUYC Poccuu, 2014

- 76 c.
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12. KonToboiines E.A., Kymukos B.B., Menpanuenko 10.B., Catiokos P.C.,
[MunoBckux  @.A. OCHOBbI  TEXHOJOTWMH, TMPOIECCOB U  almapaToB
MOKapOB3PHIBOONACHBIX Mpou3BoJcTB. Kypc nekuuit. Yacte 1. — ExaTepunOypr:
YpU I'TIC MYC Poccun, 2009. — 148 c.

13. TTokapoB3pBIBOOIIACHOCTH BEIIECTB U MAaTEPUAJIOB M CPEJICTBA UX TYyIIIE-
Hus. CrpaB.usn. B 2 knurax; kd. 1/ A. H. baparos, A. f. Koponbuenko, I'. H.
KpaBuyk u ap. - M.: Xumus, 1990. - 496 c.; xu. 2 / A. H. baparos, A. f.
Kopossuenko, I'. H. KpaBuyk u ap. - M.: Xumus, 1990. - 384 c.

14. Texuuueckuid peraaMeHT O TpeOOBaHUSAX MOXKApHOM Oe30MmacHOCTH
[Tekct] : @enep. 3akon Ne 123-D3.

15.TOCT 12.1.004-91. CCFBT. Iloxapnast 6e3omacHocts. O61mIHMe TpeboBa-
Hus. — M.: ['occranapt Poccun, 1992. — 78 c.

16. TOCT 12.1.044-89 CCBT  IloxapoB3pbIBOONIACHOCTh BEIIECTB U
MatepuanoB. HomeHklaTypa mnoka3zaTelneid W METOJIbl MX ompeneiaeHus. - M.:
N3narenbcTBO cTanaapToB, 1991.

17. TOCT 12.1.041-83. CCBT. IloxapoB3pbIBOOE30MaCHOCTh TOPIOYHX
nbuieit. Oomme TpedoBaHMs.

18. TOCT 31385-2008 PeszepByapbl BepTHKaJbHbIC IMJIMHIPUYECKUE
CTayibHbICe 1A HeDTH U HepTenpoaykToB. OOIIME TEXHUYECKUE YCIOBUA.- M.:
Texnopmatus, 2013.— 52c.

19.TOCT P 53323-2009 Ornemnperpagutenn ¥ uckporacutenu. OOmurue
TeXHUYECKue TpeOoBaHUA. MeTo/bl UCTIBITAHUIA.

20.TOCT P 53324-2009. Orpaxnenus pesepByapoB. TpeOGoBaHus
MOKapHOI 0€30MaCHOCTH.

21.TOCT 31438.1-2011 B3spsiBoomacHbsle cpenbl. B3peiBo3ammra u
NpeoTBpaIleHUE B3PhIBA.

22. CIT 2.13130.2009 Cucrembl npoTHBOMOXapHOU 3amuThl. O0ecreueHne
OTHECTOMKOCTH 00BEKTOB 3amuThL.— M., 2009

23. CII 4.13130.2013 Cucrembl mpOTHUBOIIOKAPHOHM 3amuThl. OrpaHuyeHue
pacnpocTpaHeHHUs TMoXKapa Ha OOBEKTax 3amMThl. TpebdoBaHUS K OOBEMHO-
TUTAHUPOBOYHBIM U KOHCTPYKTHUBHBIM PEIICHHUSM.

24. CI1155.13130.2014. Cxrajiblt HeTH u He(TEPOTYKTOB.
[IpotuBomnoxapusie HOpMbI. AkTyanusupoBanHaspenaxius CHull 2.11.03-93.

25. TIpaBuna mpoTtuBomokapHoro pexknma B Poccuiickoit deneparnuu

26. "TIpaBwiia TPOMBITIUICHHON 0€30TaCHOCTH OTIACHBIX MPOW3BOICTBECHHBIX
OOBEKTOB, Ha KOTOPBIX HCIOJb3yeTCsl 000pylOoBaHUE, paboTarouiee IMoj
M30BITOYHBIM JaBieHueM" (¢ u3mMeHeHusiMu Ha 12 nexabps 2017 roga)

27. P]1 51-0220570-2-93 Knamanel ~ mpenoXpaHUTEIbHBIE. Bri6op,
YCTaHOBKa U pacuer.

9. PECYPCBHI HH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET», HEOBXOANUMBIX JJIS1 OCBOEHUA
JAUCHUIIJINHBI

1. Elibrary.ru [3nexTpoHHBIi pecypc]: aIeKTpoHHas OMOJUOTEYHAs CHCTEMa:
0a3a MaHHBIX COJEPKUT CBEACHUS 00 OTEYECTBEHHBIX KHUTAX U MEPUOIUIECKUX
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W3JIaHUSX TI0 HayKe, TeXHOJIOTHMH, MEIWIMHE W oOpa3oBanuio / Poc. mHpOpM.
noptai. — Mocksa, 2000— . — Pexxum noctyna: http://elibrary.ru.

2. UznarensctBo "Jlanp" [DNEeKTpOHHBIN pecypc]: 3eKTpoHHas OUOIMoTe Has
CUCTEMA : COJEPKUT DJIEKTPOHHBIE BEPCUM KHUT U3JIaTEIbCTBA «JIaHb» U Jpyrux
BEIyIIUX W3/IaTeIbCTB YYEOHOM JHTEepaTypbl, TaK U JJIEKTPOHHBIE BEPCUU
NEPUOJIMYECKUX H3JAAHUN 10 €CTECTBEHHBbIM, TEXHUYECKUM W TyMaHUTapPHBIM
Haykam. — Mocksa, 2010— . Pexxum moctyma: http://e.lanbook.com.

3. Odunmanehsrii caitt Poctexperymuposanushttp://www.gost.ru/

4. Odunmanbubeiii caiit Pocrexnanzophttp :// www.gosnadzor.ru/

5. [loxapnas OubOmMoTeka (MOXKApHBIA calT). [DJIEKTPOHHBIM pecypc]. —
(http://www.6pch.ru/).

6. IloxxapHas 0€30IaCHOCTb. [DEeKTpOHHBI pecypc]. —
(http://www.fireman.ru).

7. Cucrema nucranumoHHoro oOyudenuss ®I'bOY BO VYpanbckuit MHCTUTYT
['TIC MYC Poccun [DnexTponHblit pecypc]. Pexxum nocryma: http://sdo.uigps.ru/

10. TH®OPMALIMOHHBIE TEXHOJIOT'MHU, UCITIOJIB3YEMBIE I1PU
OCYHMECTBJIEHUU OBPA3ZOBATEJIBHOI'O TPOLHECCA
MO JMCHUIIVINHE
1. Oducuerit maker Microsoft Office.
2. Omneparmonnas cucrema Windows.
3. HNudopmanmonHo-cripaBouHas cucrema «l'apanm.

11. METOANYECKHUE YKA3ZAHUSA JJI51 OBYYAIOLIUXCSA
IO OCBOEHUIO INCHUITJIMHBI

1. Hanucanme KOHCHEKTa JICKIMI: KPATKO, CXEMAaTUYHO, TTOCIEA0BATEIBHO
(UKCUpOBATh OCHOBHBIE TOJIOKEHUSI, BBIBOABL, (POPMYIMPOBKH, OOOOIIEHMUS,
MOMEYATh BaXXHBIE MBICIIH, BBIACIATH KIIOUEBBIE CIOBA, TEPMUHBI.

2. O3HaKOMJIEHHE C TEPMHUHAMM, MOHSATHUAMH C IOMOIIBIO SHIUKIIONEINN,
CJIOBAapEM, CIPABOYHUKOB C BBIIIMCHIBAHUEM TOJIKOBAaHUM B TETPAIb.

3. OmnpezneneHue BOMPOCOB, TEPMHUHOB, MaTepuasa, KOTOPBIM BBI3BIBAET
TPYJHOCTH, TIOMETUTh U MOIBITATHCS HANTH OTBET B PEKOMEHYEMOM JINTEpaType.
Ecnn camocrosiTennbHO HE yhaeTcst pa3oOpaTbCsi B MaTepuajie, HEoOXOAUMO
c(opMyIUpPOBATh BOMPOC U 3a/1aTh MPENOAABATENIO HA MPAKTUIECKOM 3aHITHH.

4. ITpocMOTp PEKOMEHIYEMOW JIUTEPATYPHI.

5. BrinosiHeHue 3ajaHuii 1711 CaMOCTOATEIIBHON paOOThI.

6. AKKypaTHOE U CBOEBPEMEHHOE BeAeHMEe paboyeil TeTpaau Ha
MPAKTUYECKUX 3aHATUSIX.

7. llpy mNOATrOTOBKE K D3K3aMEeHYy HEOOXOJUMO OpPHUEHTUPOBATHCS Ha
KOHCIIEKTBI JIEKIUN, PEKOMEHAYEMYIO JTUTEPATYPY.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

VY4eOHble ayIUTOpUM JJIS TPOBENEHUS 3aHATUH  JIEKIMOHHOTO U
IPaKTUYECKOr0 THIA, TPYNIOBBIX W HHIWBHUIYAJIbHBIX KOHCYJIbTAIMH, BKIIFOYAS
3alIUTY KYPCOBBIX IMPOEKTOB, CAMOCTOSTEIbHBIX PadOT, TEKYLIEro KOHTPOJ U
IIPOMEKYTOYHOMN aTTECTALNH.
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http://sdo.uigps.ru/

Crenuanu3upoBaHHBIA  yuyeOHBIH KaOMHET JUIsi TPOBENEHUS  3aHATUI
71a00paTOPHOTO U MPAKTUYECKOTO TUIIA.

13. PEAJIM3ALIUSA IPOT'PAMMBI JIUCHUITJIMHBI B OCOBBbIX
YCJIIOBUAX

[Ipu mpoBeaeHWM 3aHATANA TO JUCHHUIUIMHE B OCOOBIX  YCIIOBHSIX
(upe3BbIYaiiHbIE CHUTYyallMU, HEOJIArONMpHUsTHBIC AIUIEMUOJOTUYECKHUE YCIIOBHS,
BBEJCHHE BOCHHOTO TMIOJIOKEHUS M Jp.) HMX pealn3alus OCYIIECTBISICTCS B
cootBeTcTBUM ¢ [lomoskeHusmu mHctuTyTa. [Ipy HEOOXOAUMOCTH, HA OCHOBAHHUH
JIOKAJIbHBIX HOPMATHBHBIX aKTOB MHCTUTYTa, WCHOJB3YIOTCSI Y4eOHBIE U
TeMaTU4YeCKUe IUIaHbl 110 0Opa3oBaTeIbHBIM IIPOTpaMMaM COKpPaIIEHHOTO
0o0y4eHHUs Ha 0COOBIN MEPHO/T BPEMEHHU.
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YTBEPX/EHO
[IpoTokon 3acenanus Kageapol
IIBTTIull Nel5 ot 05.07.2023

JIUCT UBMEHEHUI

B paboueii (yueGHOI) mporpaMMe AUCHUIUIMHBI «PacueT u mpoeKTHpoBaHUe
cucteM obecreueHus: 0e30MmacHOCTH» Mo HampaieHuio noAarotosku 20.04.01
Texnocdepras Oe3omacHOCTh (ypoBeHb MarucTparypsl) Ha 2023/2024 y4ueOHBIN
TO/I.

Cormacao mpukazy MUC Poccum Ne60 ot 03.02.2022 rtoma «OO6
YTBEPKICHUU KBTI (PUKAITMOHHBIX TpeOOBaHUI K CIeMATBbHON
npoecCHOHANbHON TOJATOTOBKE UM BOEHHO-NPOGECCUOHAIBHONW IMOATOTOBKE
BBIITYCKHUKOB 00pa30BaTEeNIbHBIX OpraHu3anuii Bbiciiero ooOpazoBanus MUC
Poccun» B OIIOII nHaGopa 2022 ronma mo Hampabienuto mnojarotoBku 20.04.01
TexnocepHas Oe3omacHOCTh (YPOBEHb MArucTpaTypbl) BHECEHBI CIEAYIOIINE
W3MEHEHHS B YaCTH HyMepaluu npodeccHoHaIbHbIX KOMITETCHIIUN:

bbL10 Crajao
VK-5 VK-5

I1K-6 [1K-12
[K-7 [1K-13
I1K-8 [1IK-14
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YTBEPXIEHO

[Ipotokon 3acenanus kapeapol
[IBTTIuII Nel13 ot 19.06.2024

JIUCT UBMEHEHUI

B paboueii (yueOHOI) mporpaMMe AUCHUILUINHBI «PacueT u mpoeKTupoBaHue
cucteM obecreueHus: 0e30MmacHOCTH» Mo HampaieHuio noAarotosku 20.04.01
Texnochepras Oe3omacHOCTh (ypoBeHb Maructpatypbl) Ha 2024/2025 yaeOHbII

rona.

B mogpasnene: «Hamonnenue (OHIOB OILIEHOYHBIX CPEACTB ISl Pa3sHBIX
BUJIOB U (DOPM KOHTPOJISH UMEIOLIHICS TEKCT 3aMEHUTD Ha!

KoMjieKT OleHOYHBIX CPeCTB Jisl MPOBeleHNsl TeKymero (pyoeskHoro)

KOHTPOJIA ¢ KPUTCPUSAMH OLNCHUBAHUSA

DopMbI OuennBaembie
Hanonnenue (poHI2 OLIEHOYHBIX CPEACTB
KOHTPOJIA KOMIIeTEeHIIUHN
VYerupiii | Tema 1. Pa3paboTka MepONpHSATHI MO MCKIIIOUEHUIO YCIOBHIA
onpoc o0pa3oBaHus roproueit cpebl YK-5

OneHka BO3MOXHOCTM OOpa3oBaHMsI TOpIOYed Cpeapl IpU
3KCIUTyaTaluu TEXHOJIOTMYECKOT 0 o0opynoBaHus c
B3pBIBOIIOKAPOOIIACHBIMUA CpEaMU INPU HOpMajibHOW padboTe u
IIPU OBPEKICHHUSIX.
VYcnoBus  B3pbIBOOE30MACHOCTH NApOBO3AYLUIHOW Cpeabl IIpH
XpaHEHUU TOPIOYMX BEIIECTB
Tema 2. PazpaGoTka MeponmpusTHN 1O HCKIIOYCHHUIO YCIOBUM
00pa3oBaHus B roproveil cpejie ICTOUHUKOB 3aKUTaHUS [K-12
Bunpl MCTOYHMKOB MHHUIIMMPOBAHMS TOpPEHUS. XapaKTepUCTUKA
UCTOYHHKOB 32)KUT'aHUs IO IpUpoze 00pa3oBaHusl.
VYcnoBus, pu KOTOPHIX MCTOYHUK TEIJIa HE CTAaHET MCTOYHUKOM
BBIHYX/ICHHOT'O 32)KUTaHUs TOPIOYEH CpENIbI.
CnocoObl M TEXHUYECKME pElLIeHMs, HalpaBJICHHbIE Ha
IPEIOTBPALICHUE IEPErpeEBa MOIIMITHUKOB, NPUBOIHBIX JIEHT,
MaTepHajoB B MPOIIECCE UX PE3aHUsl.
Tema 3. Pa3paGoTka cucTeM OrpaHMYEHHUs PacIpOCTPAHEHUS
nmoskapa 3a Mmpejenbl ouara IK-13

AHanu3 MpUYMH, YCIOBUN M MyTeW paclpocTpaHeHMs IoXKapa Ha
IIPOU3BOJICTBEHHOM OOBEKTE.

Pemienusi, mNO3BOJSIONIME YMEHBIIUTh KOJUYECTBO TOPIOYMX
BEIIECTB M MaTepUAIOB HA JCHCTBYIOIEM IPOHM3BOJCTBE W Ha
CTaJuM  TPOEKTUPOBAHMS  TEXHOJOTHMUECKHMX  IPOIIECCOB
IPOM3BOJICTB.

Buasl  npoM3BOACTBEHHBIX ~ KOMMYHMKAlMH U YCJIOBUS
pPacHpOCTpaHEHNUS MOKapa 10 HUM.
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Tema 4. Pa3paboTka cucTeM NpeaoTBpAICHUS WM OTPaHUYCHUS
pa3iuBa U pacTeKaHUs KUJKOCTEH ITPU aBApUIHBIX CUTYaLUsIX
OnacHOCTh aBaApUHHOIO UCTEYEHUS KUIAKOCTEN U3 MTOBPEXKICHHBIX
anmaparoB ¥ TPyOOIPOBOIOB.

Meponpuatuss ¥ TEXHUYECKHE PpELIEHHUs, MPENSITCTBYIOIINE
PACTEKaHMIO >KMAKOCTEW IIpU aBapUMHBIX cuTyauusx. Pacuer u
HOpMaTUBHBIE TpeOOBaHUS K 00BAJIOBAHMIO.

[1IK-14

Pabora B
MaJIbIX
rpymnmnax

N3 wuymcna oO0y4aeMbIX TpYINIbl  IPENojaBaTellb Ha3HA4aeT
9KCIIEPTOB Ui OLICHKH MPaBUJIBHOCTH BBIMIOJHEHUS 3aJaHMUS.
VYyeOHast rpymnna AeIUTCS Ha HECKOJIBKO MOATPYI, B KOKIOH M3
HNOATPYNN BbIOMpAeTcss KOMaHIUp (KOOpAMHATOP JEHCTBHI),
«CTIELUATHUCT M0’KapHOU 0€301aCHOCTIY, «QKOJIOT,
«TIpeICTaBUTENh (UPMBI-TIPOEKTUPOBIIUKAY, «TEXHOJIOI.
[TpenogaBatenp B KaXAyr0 MOATPYIITY BbIAAET 3a/JaHUE.

[Ipumep BapuaHTa 3aaHusA:
B BepTHKaIbHOM CTalIbHOM pe3epByape OCYLIECTBISETCS MPOLECC
XpaHEHUsl JIETKOBOCIUIAMEHSIOIIEHCS JKUAKOCTH. [Ipemsioxkuts
MEpONpPUATHsI, HalpaBIeHHbIE HAa UCKIIOUEHHE OOpa30BaHUs
B3pbIBOONIACHBIX ~ KOHLEHTpAaUMd  BHYTPM U CHapyXu
TEXHOJIOTUYECKOro  ammapara. [IpuBecTn  XapakTepUCTHUKY,
O0COOEHHOCTH pacyeTa U MPOEKTUPOBAHUSI.
YneHbl MOATPYIIIbI YUTAIOT 33JaHUE.

Buinonnenue 3aoanusi:

Komanaup-koopauHatop pacnpenenser 00s3aHHOCTH 4JIEHOB
NOJrPYNIBL.

YK-5

«TexHONor» AaeT XapaKTePUCTHKY TEXHOJIOIMYECKOMY IMPOLEecCy
1 000PYIOBAHHIO.

[1K-12

((CHGI_II/IaJ'II/ICT r[0>1<apH0171 0€30IaCHOCTI NpoBOAUT OLCHKY
HO)K&pHOfI OIMAaCHOCTHU HponeccaM, NpOUCXOAsAIIUM B arlrapare.

I1K-13

UneHbl MNOATpYMHNbI OOCYXIAIOT, KaKUMH CIIOCOOAMH MOXHO
CHHM3HUTh TOXKapHYI0 OMacHOCTh mporecca. [Ipu oOcyxmaeHun
MEpOTNPHUATHHA <«AKOJIOr» YyAedseT 0co0oe BHMMaHUE BONPOCaM
OXpaHbl ~ OKPYKAalOUIeH CpeIpl; «TEXHOJOT» - BOIpPOCAM
TEXHOJIOTUHU ¥ IPOU3BOJIUTEITLHOCTH YCTAHOBKH.

[1K-14

ITocae TOro, Kaxk rpyimmna oOTAacT HNpCANOYTCHHUE OAHOMY U3
MepOHpI/IHTI/IP’I, «IpeACTABUTCIIb q)HpMBI'HpOCKTI/IPOBH_[I/IKa»
npeajaract UCXOAHbIC HAHHBIC JISI COCTABJICHUA TCXHUYCCKOI'O
3aZlaHUs Ha ITPOCKTUPOBAHUEC MCPOIIPUATHS.

[K-12

Komanaup-koopauHarop Jaer KomMaHay Ha  odopMIIeHHE
«TEXHMUYECKOT0 3aJjaHusD» - PEIICHUS 3aauH.

[1IK-14

DKCHepThl OLIEHUBAIOT MO NATHOAJUIBHOM 1IKalle paboTy Kax 101
NOArPYNIBI C BO3MOKHBIMH KOMMEHTapHsIMH.

YK-5

OtnunuHOo (OLEHKA «5») — MOJIHBINA M MPAaBUIbHBIA OTBET HA TEOPETUUYECKUE
BOIIPOCHI.
Xopo1o (o1eHKa «4») — HEJOCTaTOYHO IOJIHBIM OTBET HAa TEOPETUYECKUE

Kpumepuu oyenusanus ycmnoco onpoca

BOITIPOCKHI, AOIMYIICHBI HECYIICCTBCHHBIC OIITHOKH.

VY noBneTBopuTeabHO (OlleHKa «3») — B II€JIOM OTBET Ha TEOPETHUYECKUE

BOIPOCHI OTPakaeT PparMeHTapHOE MOHUMAHUE TEM, BHIHOCHMBIX Ha TIPOBEPKY.

28




HeynoBneTtBopuTenbHO (OLIEHKA «2») — OTBET Ha TEOPETUUECKUE BOIMPOCHI
OTpa)kaeT HE3HAHUE TEM, BBIHOCUMBIX Ha MPOBEPKY.

Kpumepuu oyenusanus npu pabome 6 manvix epynnax
OTanyHO (OlIEHKA «5») — pa3BepHYThIE OTBETHI HA TEOPETHYECKUE BOMIPOCHI,
yCIEITHOE peIIeHHe 3aJad C HEOOXOJUMBIMH IOSCHEHUSMH, IPAaBHIHHO
HCIIOJB3YETCS] TEPMHUHOJIOTHS, 3HAaHUE HEOOXOIUMBIX HOPMATHBHBIX IPAaBOBBIX
aKTOB.
Xoportio (oreHka «4») — IaHbl TOBOJBHO TMOJHBIC OTBETHI ¢ HEOOXOAMMBIMU

nosicieHusiMA.  JlomymieHsl OJHA — JIBE€ HECYIIECTBEHHbIE OMIMOKM B
TEPMHUHOJIOTHH ¥ (DOpPMYNT TpHU pelICHUH 3a]ad, MCTIpPaBICHHBIC MO 3aMEUYaHUIO
IIPEIOIaBATEIIA.

VY noBneTBOpUTENLHO (OLIEHKA «3») — B 1IETIOM MOKa3aH BEPHBINA XOJI MbICIEH
0e3 HeoOXOoIUMbIX MOsCHeHHM. [lomylieHbl OMMOKKM B 3HAHUM HOPMATUBHBIX
IPABOBbIX AaKTOB WM MPH PELICHUHU 3aJa4, MUCIPABJICHHBIE I10CJIE HABOISALIMX
BOIIPOCOB.

HeynosnerBoputenbHo (OlIEHKa «2») — HE IOKAa3aHO 3HAHUE, YMEHHUE U
BJIaJICHUE HEOOXOJAMMBIM TEOPETUUYECKUM MATE€pUajOM NPHU OTBETE HAa BOIPOCHI
OOyuaromuiics He BIAJEET HABBIKAMHM MPUMEHEHUsT (POPMYII, MPEICTABICHHBIX B

MCTOAMUKAX, IIpU PCHICHUHU 3a/1a4.

KommiekT OLCHOYHBIX CPEACTB AJIHA IIPOBCACHHUS HpOMeH(yTOqHOﬁ
aTTeCTallui ¢ KPUTEPUAMMU OLICHUBAHUSA

dopma OuenuBaemast Bapuanrtbl Hanmo1HeHus GOHI0B
KOHTPOJIS KOMIeTeH U OLIEHOYHBIX CPE/ICTB
KonrtponbHas YK-5 Teoperuyeckne BOOPOCHL:
paborta O6mme CBEJICHUSA 0 MoKapHOH 0€30macHOCTH
(coctout u3 2 MIPOU3BOJICTBEHHOTO 00BekTa. HopmaTuBHBIE JTOKYMEHTHI,
qacreit: periIaMeHTHPYIOIIHe MOYKapHYIO 0€30macHOCTb
TEOPETHUYECKUE TEXHOJIOTUYECKUX MPOIIECCOB.
BOTIPOCHI 1 Cucrema MepONpUATHI 10 TPEJOTBPALICHHUIO TOXKapa
pacueTHoOe cornacHo TpeboBanusiMm 'OCT P 12.3.047-2012.
3aJlaHue) Cucrema MeponpusiTUi MO HPOTHUBONOKAPHOW 3alUTE
TEXHOJIOTUYECKUX  TPOLECCOB  COIVIACHO  TpeOOBaHUAM
I'OCT P 12.3.047-2012.
PacuerHoe 3ananue:
pacueT Hapy>KHOM apoBoii 3aBeChI
IK-12 TeopeTtrueckrie BONPOCHIL:
WHXeHepHO-TeXHUYECKHE pEIIeHUs, HalpaBJeHHbIE Ha
WCKJTFOUYEHHE 00pa30BaHUsI B3PBIBOOIIACHBIX KOHIICHTPAIUI
BHYTPH  TEXHOJIOTMYECKUX  alllapaToB C TOPIOYUMHU
KHUJIKOCTSIMH.
WHXeHepHO-TeXHUYECKHE PpEIIeHUs, HalpaBJeHHbIE Ha
WCKJTFOUYEeHHEe 00pa30BaHUsI B3PBIBOOIIACHBIX KOHIICHTPAIU
CHApYXH TEXHOJOTMYECKHX ammapaToB ¢ TOPIOYUMH
KHUJIKOCTSIMH.
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WNHXEHEpHO-TEXHUYECKUE DPCIIEHUS, HalpaBICHHbBIE Ha
UCKJIIOYE€HUE 00pa30BaHUsl B3PBIBOOMACHBIX KOHIICHTpALUi
BHYTPHU TEXHOJIOTMUECKHUX AIIapaToOB ¢ TOPIOUYUMH r'a3aMH.
WNH)XeHEepHO-TEXHUYECKUE pELICHUs, HallpaBJICHHBIC Ha
UCKJIIOYE€HHE 00pa30BaHUs B3PBIBOOINACHBIX KOHIEHTpALUH
CHapY>KU TEXHOJOTMYECKHUX aIIapaTOB ¢ TOPIOYMMHU ra3aMH.
WNHXEHEpHO-TEXHUYECKUE PEIIEHUs, HalpaBiICHHbIE Ha
UCKJIIOYEeHUE 00pa30BaHUsl B3PBIBOOIIACHBIX KOHIICHTPALU
BHYTPHY TE€XHOJIOTMYECKHUX AIIapaToOB ¢ TOPIOYUMH IBUIIMHU.
NH)XeHEepHO-TEXHUYECKUE pELICHUs, HallpaBJICHHBIC Ha
UCKJIIOYE€HHE 00pa30BaHUs B3PBIBOOIIACHBIX KOHIEHTpALUH
CHapyXM TEXHOJOTMYECKHUX aNlaparoB C TIOPHOYUMU
IIBUIIMH.

OcHoBHBIE TpeOOBaHMS K KOHCTPYKIIMM amnmapaTroB |
MalIVH. DIEMEHTHI IIPOBEPOYHBIX pacueToB
TEXHOJIOTUYECKOT0 000pyI0BaHUS Ha IPOYHOCTD.
Ha3nauenue, cxembl YCTpOWCTBA W MNPHHLUUIBI pabOTHI
00OpaTHBIX U CKOPOCTHBIX KJIAIIaHOB.

Ha3nauenne © OCHOBHBIE BH[IbBI INPEAOXPAHUTEIBHBIX
KJIaaHoB.  YCTpPOHCTBO, OCOOEHHOCTM  pacuera U
JKCIUTyaTaluy IPEIOXPAHUTEIBHBIX KIIAaHOB.

Bunsl, ycTpoiicTBo, 0COOEHHOCTH pacueTa M 3KCIUTyaTaluu
TpYOOIIPOBOJHBIX TEMIIEPATYPHBIX KOMIIEHCATOPOB.
Ha3nauenue, 0coOeHHOCTM pacueTa U HPOEKTUPOBAHUS
JCKA-0TPaKaTeIIs.

Koppo3nuss ~ KOHCTPYKLIMOHHBIX ~ MaTepuanoB.  Buubl
Koppo3uu. llpumepbl XMMHYECKOW KOpPpO3UM CTaJIed B
Pa3IM4YHBIX Cpelax.

HH)XeHEepHO-TEXHUYECKHE pELICHUs, HallpaBJICHHbIE Ha
3aIUTy TE€XHOJIOTUYECKOIO 00opy10BaHuUs oT
KOPPO3HUOHHOTO BO3ACHCTBHUSI.

Pacuernoe 3ayiague:
pacyeT CUCTeMbl aBApUUHOTO CIIMBA

I1K-13

Teopernueckne BOIPOCHI:

BeiOop nomyckaeMbIX — HalpsDKEHUM A MaTepuana
anmnapara WM TpyOOIpoBoAa C MOKapOB3PHIBOONACHBIMU
cpejaMy  TpU  OLCHKE  ONAaCHOCTH  IOBPEKICHUS
000opyI0BaHUS.

Haznauenne ¥ CyHOIHOCTH  INPOBEPOYHBIX  PacueTOB
TEXHOJIOTMYECKOro 000py/10BaHUS Ha MPOYHOCTb.
OCHOBHBIE TEXHOJOTMYECKHE MapaMeTphbl IPOLECCOB U UX
BJIUSIHUE Ha B3PBIBOIOKAPHYIO OMAaCHOCTh MPOU3BOJICTB.
Qiiermatusanus cpeAbl BHYTPU amlapaToB € TOproYel
CMEChI0 HWHEPTHBIMM Ta3aMu: BUABI (HJIErMaTU3aTOPOB,
CYLIHOCTb 3aLIUTHOTO JEHCTBUS.

[IpyunHbl 0Opa3oBaHMsI B3pPBIBOONACHBIX KOHIIEHTpAIUil
BHYTpH 000pyIOBaHMS MIPU MTyCKe €r0 B pabOTy U OCTaHOBKE
Ha OCMOTp (PEMOHT) M CIOCOOBI OOecreueHus MOKapHOH
0€30MaCHOCTH.

B3priBonoxkapHas 0nacHOCTh aBapUUHOW pa3repMeETH3alNN
TEXHOJIOTHYECKOT0 000py10BaHHUSI.
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[Ipuuuabl moBpexxneHus obopynoBanus. Kriaccuduxarms
BHUJIOB  BO3JICHCTBUH Ha  Marepual  OOOpYyIOBaHUS,
MPUBOSIIIMX K €r0 MOBPEKICHUIO.

Hapymienne wmarepuanbHOro W TEIJIOBOrO  0OajaHCOB
ammapara: TPUYMHBI, OMACHOCTh M CIOCOOBI 00ECIICUCHHS
MOKapHOU OE30MaCHOCTH.

[Tonmananne HU3KOKHUMAMIEH >KUIKOCTH B BBICOKOHAIrPETHIN
anmapar: TPUYUHBI, OMACHOCTh U CIOCOOBI 00ecreYeHUs
MOKapHOW O€30MaCHOCTH.

OmnacHOCTh IIOJIHOTO 3aII0JIHEHUS TePMETUIHOTO
obopynoBanus kuAKOCTAMHU. CrocoObl  obOecrieueHus
MO’KapHOU 0€30IMacHOCTH. Jomyctumas CTCTICHD

3aII0JIHEHHUS allllapaToB KUIKOCTSIMHU.
Bo3gelictBue  BBICOKOW  TEMIIEpaTypbl Ha  Marepuall
000pyZI0BaHUs: OMACHOCTh IIPOrapa CTEHOK 00OpYAOBaHMUS,
NPUYMHBI Tporapa M crnocoObl oOecneueHHs TMOoXKapHOH
0€30MMacHOCTH.

BospeiictBue  HU3KOM — Temmeparypsl Ha  Marepuai
00Opy/IOBaHUs: ONAaCHOCTb, NPUYUHBI [EPEOXTAKICHUS
CTEHOK 000pyJI0BaHUs U cHOCOOBI 0OecreyeHus MoKapHOil
0€30I1aCHOCTH.

OnacHocTh  KOpPpO3MM  MaTepuajna oOOpYyJOBaHUSA U
OCHOBHBIE HaIpaBJICHUS oOecnieueHus MOKapHOH
0€30MMacHOCTH.

OnpeneneHue IUIOIIAAM  pa3iMBa U MHTEHCUBHOCTHU
UCHApeHMs] JKUAKOCTH IPU  PacuyeTHOM OOOCHOBAHUU
KaTerOpuM IOMEIIECHHS 110 B3PBIBOIIOKAPHOM M II0KAPHOMU
OIIACHOCTH.

Knaccudpukanusa u XapakTepucTUKa HPOU3BOJACTBEHHBIX
HCTOYHUKOB 3KUTaHMs. Y CIOBHS, TP KOTOPBIX MCTOYHHUK
TEIUIa HE CTAHET HWCTOYHHUKOM BBIHY)KJIEHHOTO 3a’KUTaHMs
TOpIOYEH CMECH.

HopmaruBHble  TpeGoBaHus N0  MpeloTBPALICHUIO
MIOSIBJICHUSI B TOPIOYEH CPEle NCTOUHUKA 3aKUTAHMUS.

PacuetHoe 3aanue:
pacyeT npeaoXpaHuTeIbHON MEMOpPaHBI

[1K-14

Teopernueckne BOPOCHI:

MepOHpI/IﬂTI/IH N TCXHUYCCKUC PCIICHUWA, HAIIPABJICHHBIC HA
UCKJIIOYCHUE TIOSBJICHUS B TOpIOYEH cpele HCTOYHHKOB
3a)KMTaHUs] XUMAYECKON ITPUPOBL.

CamoBOCIUIaMEHEHHE BEIECTB B MPOM3BOACTBE: CYIIHOCTh
SIBJICHUS, TIPOQUITAKTHKA.

CamoOBO3ropaHusi BEIIECTB M MaTEPHAIOB: CYIIHOCTh
SBJIEHUS, XapakTtepuctuka. [IpoduiakTuka TEMIOBOTO
CaMOBO3TOPaHHUsL.

MeponpusTus, IpeIyNPEkKAA0IINE BO3MOYKHOCTb
WHTEHCHBHOTO HWCKpOOOpa3oBaHMs NpU paboTe meuei,
KapOIOPAaTOPHBIX U AU3ENbHBIX JBUTATENEH.

Crocobbr  oOecrieyeHust ~ moXapHOW  0€30MacHOCTH,
HUCKIIIOYAKONIINE ITOABJICHHE HCTOYHUKA 3aXKUI'aHUSA B BHIC
WCKD yZapa ¥ TPEHUsL.
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Crioco6s1 obecrieueHus MoKapHO 0€30MMacCHOCTH anmnapaToB
OTHEBOTO JIEHCTBUS.

Metoasl  MOATOTOBKM ~ OOOpPYAOBaHHS K  OTHEBBIM
PEMOHTHBIM  paboTaM U  CIOCOOBI  OOECHeueHUs WX
MO’KapHOI 6€30MacHOCTH.

CriocoOb1  o0ecrieyeHHs TOXKapHOH OE30MaCHOCTH TP
MIPOBEJICHUU PEMOHTHBIX PaboT.

CriocoObl M TEXHUYECKHUE pELICHMs, HalpaBJICHHbIE Ha
MpEAOTBPAILLEHNE TIEeperpeBa MNOALIMIIHUKOB, MPUBOIHBIX
JIEHT, MaTEPUAJIOB.

CylHOCTh  3alIUTHOIO  JEWCTBUA U YCTPOWCTBO
HUCKPOTACUTENEN U UCKPOYJIIOBUTEIICH.

Hapyxnas mnapoBasi 3aBeca: Ha3HauyeHHE, OCOOCHHOCTHU
pacuera ¥ NpOEKTUPOBAHUS.

AHanu3 TpUYWH, YCIOBUH W TNYyTeHd pacnpoCTpaHEHUs
Mo’kapa Ha MPOU3BOICTBEHHOM OOBEKTE.

Meponpusitisi, NO3BOJSIOIIME YMEHBIIUTh KOJHUYECTBO
rOpPIOYMX BELIECTB U MAaTEPHUAIOB HA IIPOU3BOJICTBE.
Pemenusi, mo3Bosisifonie yMEHbIIUTh KOJUYECTBO TOPIOUUX
BEILIECTB U MATEepUajoB Ha JACHCTBYIOLIEM IPOU3BOJICTBE U
Ha CTaJuU NPOEKTUPOBAHUS TEXHOJIOIMUYECKUX IPOLIECCOB
MIPOU3BO/ICTB.

XapakTepucTUKa CHCTEM, OOECHEeUMBAIOIINX AaBAPUNHYIO
3BAKYaIIMIO TOPIOYMX BEUIECTB U MAaTEPUAJIOB IIPU aBAPUAX U
Mo’kapax Ha IPOU3BOCTBE.

ABapuiiHbI CIIMB TOPIOYMX >KMJIKOCTEM W3 alapaToB:
METOJIMKAa pacuera CHUCTEM aBapUHHOIO CIMBA MUAKOCTH.
[IponomxutensHOCTh aBapuiiHOro ciuBa. (OOecrnieueHue
MOKapHOM OE30MAaCHOCTH CUCTEM aBapUIHBIX CIIMBOB.
ABapuiiHbIH BBIIYCK TOPIOYMX Ta30B M MapoOB: METOJMKA
pacuera cucTeM aBapUIHOTO CTPaBIMBAaHUS U TPeOOBaHUSA K
cUCTeME aBapMMHOro BbIycka ra3oB. ObecnedeHue
MO’KapHOW O€30MaCHOCTH MPU aBapUHHOM BBIITYCKE ra30B.
Bunel mpon3BOACTBEHHBIX KOMMYHUKAallMd W yCIOBHS
pacrnpocTpaHeHUs MoXKapa MO HUM.

3amuTa KOMMYHHKAallMd — OTHENperpaguTesssMud. Bunel
OTHENperpaguTeNneld, MeToJWKa pacyera, TpeOOBaHUS K
JKCILTyaTaluy.

l'oprourie  OTNOXKEHHUSA:  XapaKTEPUCTHKA,  MEXaHU3M
o0pa3oBaHMsl, CHOCOOBI  3alUTBl  MPOU3BOJCTBEHHBIX
KOMMYHHKAIUN OT TOPIOYMX OTJIOKEHUH.

MemOpaHHbIe IIPEeIOXPaHUTEIbHBIE yCTpOICTBa:
Ha3HayeHWe,  METOJuKa  pacuera, TpeOOBaHUS K
IIPOEKTUPOBAHMIO U DKCILTyaTal1H.

OnmacHOCTh ~ aBapUlHOTO  HMCTEYEHUA  JKHAKOCTEH U3
MTOBPEKICHHBIX anmnapaToB u TpyOOIIPOBOJIOB.
Onpenenenre 30HbI aBapUITHOTO pa3iinBa He(PTEPOIYKTOB.
MeponpusTysl 1 TEXHUYECKHE PELIEHUs, NMPENATCTBYIOLINE
PaCTEKaHWIO JKHJIKOCTEW TpPH aBapUUHBIX CHUTYalHsX.
Pacuer 1 HopMaTHBHbIE TPeOOBaHUS K 0OBAIOBAHMUIO.
XapakTepucTuka u 0COOEHHOCTH paspyuieHus
KpYIMHOraOapUTHBIX TEXHOJOTHYECKUX anmaparoB. IloHATHs

32




«BOJHA  MPOpBIBa»,  «KBAa3UMIHOBEHHOE  paspylleHHE
pe3epByapay.

XapakTepucTUKa 3allUTHBIX WHXKEHEPHBIX COOPY>KEHUH,
YCTONYMBBIX K THIPOJUHAMUYECKOMY BO3JEHCTBUIO.

PacuerHoe 3a/1anue:
pacueTr Hapy>KHOM IapOBOil 3aBECHI

3aueT
(cocTouT u3 2
JacTei:
TEOPETUUECKUE
BOIIPOCHI U
pacyeTHoe
3a/IaHKE)

YK-5 TeopeTnyueckrue BOIPOCHI:
Oo6mue CBEJICHUSA 0 MoKapHOU 0€301acHOCTH
MIPOU3BOJICTBEHHOr0 00BeKkTa. HopmaTuBHBIE JTOKYMEHTHI,
periiaMeHTHPYIOIIe MOKapHYIO 0e301acHOCTb
TEXHOJOTHYECKHUX MPOIECCOB.
Cucrema MepompuUsTHH 10 NPEIOTBPAIICHHUIO MOXKapa
cornacHo TpeboBanusim ['OCT P 12.3.047-2012.
Cucrema MeponpusaTUi 1O NPOTHBOIOKAPHOW 3aIUTE
TEXHOJOTMYECKUX IPOLIECCOB  COMIACHO TpeOOBaHUSIM
I'OCT P 12.3.047-2012.
PacueTtHoe 3anaHue:
pacueT Hapy>KHOM apoBOil 3aBECHI

IK-12 Teopernyueckne BOMPOCHL:

WNHXEHEpHO-TEXHUYECKUE PEIIEHUs, HalpaBlICHHbIE Ha
WCKJIIOUYEeHUE 00pa30BaHUsl B3PBIBOOMIACHBIX KOHIICHTPAIU
BHYTPU  TEXHOJOTMYECKHMX  alllaparoB ¢  TOPIOYUMHU
AKHUJKOCTSAMHU.

WNHXEHEpHO-TEXHUYECKHE PEIIEHUs, HalpaBJICHHbIE Ha
WCKJIIOUYEeHUE 00pa30BaHUsl B3PBIBOOMIACHBIX KOHIICHTPAIU
CHapy)KM TEXHOJIOTMYECKUX allapaToB ¢ TOPHOYUMHU
AKHUJKOCTSAMHU.

WNHXEHEpHO-TEXHUYECKUE PEIIEHUs, HalpaBlICHHbIE Ha
HCKJIIOUEHHE 00pa30BaHUs B3PHIBOOIACHBIX KOHIEHTpPALUi
BHYTPHU TEXHOJIOTMUECKHUX aIIapaToB ¢ TOPIOYUMHU ra3aMu.
NHxeHepHO-TeXHUYECKUE pEIlIeHUs, HalpaBiIeHHbIE Ha
UCKJIIOUE€HHE 00pa30BaHUsl B3PHIBOONACHBIX KOHIIEHTpalUi
CHapy>kM TEXHOJOTMYECKHX allapaToB C FTOPIOYNMH ra3aMu.
WNHXEHEpHO-TEXHUYECKUE PEIIEHUS, HalpaBlICHHbIE Ha
HCKJIIOUEHHE 00pa30BaHUs B3PHIBOOINACHBIX KOHIEHTpaLUi
BHYTPHU TEXHOJIOTMUECKUX aIIapaToB ¢ TOPIOUYUMH MBUIIMHU.
WNHxeHepHO-TEXHUUECKUE pElIeHUs, HalpaBiIeHHbIE Ha
UCKJIIOUE€HHE 00pa30BaHUsl B3PBIBOONACHBIX KOHIIEHTpalUi
CHapy)XM TEXHOJIOTUYECKUX aNlapaToB C TOPIOYUMHU
MIBUISIMH.

OcHoBHblE TpeOOBaHMS K KOHCTPYKLUUHU amnmapaToB U
MalIVH. DNEeMEHTHI IIPOBEPOYHBIX pacueToB
TEXHOJOTHYECKOro 000py/10BaHUS Ha MPOYHOCTb.
Ha3nauenue, cxembl YCTpOWCTBA W MPHHLUUIBI pabOTHI
0OpaTHBIX U CKOPOCTHBIX KJIAIIaHOB.

HaznaueHne W OCHOBHBIE BHIbBl NPEJOXPAHUTEIBHBIX
KJIallaHOB.  YCTpPOMCTBO,  OCOOEHHOCTH  pacyera |
9KCILTyaTaluu NPEJOXPaHNUTENbHbBIX KJIAIIAaHOB.

Buapl, ycTpoiicTBO, 0COOCHHOCTH pacdeTa M IKCIUTyaTarluu
TPyOONPOBOJHBIX TEMIIEPATYPHBIX KOMIIEHCATOPOB.
Haznauenme, ocoOeHHOCTHM pacyeTa M MPOEKTHPOBAHUS
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JUCKa-OTpasKaTesl.

Koppo3usi ~ KOHCTpYKLIMOHHBIX  MarepuaioB.  Bunubl
Koppo3uu. IIpuMepbl XUMHUUYECKON KOpPpO3UWHM CTajlel B
pa3IMYHBIX Cpeax.

NnxeHepHO-TeXHUYECKHE pEIICHUs, HalpaBiIeHHbIE Ha
3aluUTy TEXHOJIOTUYECKOIO 0o0opynoBaHus oT
KOPPO3HOHHOT'O BO3/ICHCTBUSI.

Pacuernoe 3ajjanue:
pacyeT CHCTeMbl aBapUUHOTO CIIMBA

I1K-13

Teopernueckue BOIPOCHL:

BeiOop nmomyckaeMbIX — HalpsDKEHUM A Marepuaia
ammapara Wid TpyOOIpOBOJa C IMOKapOB3PBHIBOOMIACHBIMH
cpejaMu  IpU  OLCHKE  ONAaCHOCTH  ITOBPEKICHUS
00opymoBaHUsI.

Haznauenme ¥ CyHOIHOCTH  IIPOBEPOYHBIX  PAacyeTOB
TEXHOJIOTUIECKOTO 000pyI0BaHUS Ha IPOYHOCTD.
OcCHOBHBIE TEXHOJOTMYECKHE IapaMeTpbl MPOLECCOB U HX
BJIMSIHME HA B3PBIBOIIOKAPHYIO OITACHOCTD IIPOU3BOCTB.
Qiiermartuzanus cpeAbl BHYTPU amlapaToB € TOproYel
CMECbI0 HMHEPTHBIMM Ta3aMu: BHIbI (IErMaTHU3aTOPOB,
CYLIHOCTb 3aIIUTHOTO JEHCTBUS.

[Ipuumabl  00pa30BaHUS B3PHIBOONACHBIX KOHIICHTPALUI
BHYTpH 000pyIOBaHMS [IPU ITyCKE €ro B paboTy U OCTaHOBKE
Ha OCMOTp (PEMOHT) U CIOCOObI OOecreyeHus: MOKapHOH
0€30MMacHOCTH.

B3peiBonoxkapHas 0laCHOCTh aBapUWHOW pa3repMeTH3aluu
TEXHOJIOTUYECKOT0 000py10BaHHUS.

[Mpuunnbl noBpexaeHus obopynoanus. Knaccupukamus
BUJOB  BO3JeicTBUH Ha  Martepuan  00OpyIOBaHHMS,
MPUBOJISALINX K €r0 MOBPEXKICHUIO.

Hapymenne MmarepuaabHOrO M TEMJIOBOTO  OajlaHCOB
anmnapara: NpUYUHBI, OMAaCHOCTh M CIOCOOBI 00ecCredYeHUs
MOKapHOM G€30MaCHOCTH.

[lonmaganue HU3KOKMIALIEH XHUIKOCTH B BBICOKOHArpPETHIN
amnmapar: HpPUYMHBI, OMACHOCTb W CIIOCOOBI OOecredeHus
MO’KapHOU O€30MacHOCTH.

OnacHocTh MIOJIHOTO 3arM0JIHEHUS TEPMETHYHOTO
obopynoBanus  KUAKOCTIMHU. CrocoObl  obecreueHus
MoKapHOU 0€30MMacHOCTH. Honyctumas CTEIEHb

3aIIOJIHCHUS aIllllapaToB KUAKOCTAMMU.

BozneiictBue  BhICOKOM  TemmepaTypsl Ha  MaTepuan
000pyIOBaHUs: OMACHOCTh MpOrapa CTEHOK 00OPYIOBAHWSI,
MPUYMHBI Tporapa M CIOCOOBl OOecreyeHus] TOoXKapHOH
0€30MacHOCTH.

BozneiictBue  HH3KOM =~ TeMmIepaTypel Ha  MaTepuan
00Opy/OBaHUs: OMAaCHOCTb, NPUYUHBI TMEPEOXTAKICHUS
CTCHOK OOOpYIOBaHUS U CIOCOOBI OOECTIeUeHUs MOKAPHOM
0€30macHOCTH.

OnacHOCT,  KOppO3MHM  Marepuaia oO0OpyIOBaHHS U
OCHOBHBIC HaIrpaBJICHUA oOecrieueHus HO)KapHOﬁ
0€30MMacHOCTH.
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OmnpeneneHue IUIOIMIAAM  pPa3iuBa U HMHTEHCUBHOCTH
HUCIIapCHUA JKHUJIKOCTU IMpPpU PaCUCTHOM 000CHOBAHNH
KaTeropuu IMOMEIIEHUS 10 B3pPBIBONOXKAPHONW U MOXKAPHOH
OIIaCHOCTH.

Knaccudukanus u  XapakTepUCTHKAa MPOM3BOJICTBEHHBIX
HCTOYHHUKOB 3aXUI'aHUA. YCJIOBI/ISI, IIpU KOTOPBIX UCTOYHHUK
TeIJIa HE CTAHET MCTOYHUKOM BBIHY)XJICHHOI'O 3a’KUTIaHUs
TOpPIOYEH CMECH.

HopmaruBHble ~ TpeOoBaHMs ~ 1O  NPEAOTBPAILIECHUIO
I1I0BJICHUSA B FOpIO‘-IGfI Cpcac UCTOYHHKA 3aKUT'aHHA.

PacuerHoe 3amanue:
pacdeT npeJoXPaHUTEILHON MEMOPaHBI

[1K-14

Teoperuyeckue BOOPOCHIL:

MeponpusTis U TEXHUYECKUE PELICHUs, HApaBICHHBIC Ha
UCKJIIOYEHUE IMOSIBJICHUs B TOpIOYEl cpeae HCTOYHUKOB
3KUTAHUS] XUMHYECKOU TIPUPOIBI.

CamoBOCIJIaMEHEHUE BEILECTB B IPOMU3BOJICTBE: CYLIHOCTh
SIBIICHHSI, TPOPIIIAKTHKA.

CamoBO3ropaHusi BELIECTB M MaTepHalioB: CYLIHOCTb
SABIICHHSI, XapakTtepuctuka. [Ipodwmiaktnka TEmIOBOroO
CaMOBO3TOpaHUsl.

Mepomnpusitus, peayIpexKIaoIIe BO3MOKHOCTh
MHTEHCUBHOTO MCKpooOpa3oBaHusi mpu pabore medeH,
KapOIOpaTOPHBIX M TU3EIbHBIX IBUTATEIICH.

CnocoObpl  obecneyeHUsT  MOXKapHOW  0€30IacHOCTH,
WCKJIIOYAIONINE TOSBICHUE HCTOYHUKA 3KUTAHUS B BHJIE
UCKp yZlapa U TPEHHUSL.

Crioco0b1 obecnieueHus MoXkapHOii 0€30MaCHOCTH arapaToB
OTHEBOI'0 ICHCTBHSL.

Metoapl  TOATOTOBKH ~ OOOpPYAOBaHUS K  OTHEBBIM
PEMOHTHBIM ~ paboTaM M cHocoObl  obOecreueHus uX
MO’KapHOU O€30MacHOCTH.

CriocoObl  o0ecriedeHus TOXKapHOH OE30MacHOCTH  TpH
MPOBEICHUU PEMOHTHBIX PadoT.

CriocoObl M TEXHUYECKHUE pEelIeHHs], HaIlpaBlICHHbIE Ha
MPEJOTBPAIICHHE TeperpeBa IMOANIMITHUKOB, TPUBOIHBIX
JICHT, MaTepHaJIoB.

CymHOCTh  3alIMTHOIO  JEMCTBUSL M YCTPOMCTBO
UCKporacuTeneil U HCKpOyJIOBUTENEH.

Hapyxnass mapoBasi 3aBeca: Ha3Ha4eHHE, OCOOEHHOCTH
pacuera u IPOEKTUPOBAHUS.

AHanmu3 TpUYMH, YCIOBHM W MyTEH paclpOCTPAHEHUS
Mo’kapa Ha MPOU3BOICTBEHHOM O0OBEKTE.

MepomnpusTas, TO3BOJSIONIAE YMEHBIIUTh KOJIHYECTBO
TOPIOYMX BEUIECTB M MAaTEPUAJIOB HAa TPOU3BOJICTBE.
Perrenust, mo3BoIISIONIME YMEHBIIUTH KOJHYECTBO TOPIOYHX
BEIIECTB U MaTepUalIoB Ha JIEMCTBYIOIEM MPOU3BOJICTBE U
Ha CTaIMM TIPOCKTUPOBAHUS TEXHOJIIOTUYECKHUX IMPOIECCOB
MIPOU3BO/ICTB.

XapakTepucTuKa CHCTeM, OOeCHeUMBAIOIIUX aBapUNHHYIO
HBAKyalMIO TOPIOYUX BEIIECTB M MAaTEPUAIIOB NP aBapHsIX U
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Io’kapax Ha IPOU3BOCTBE.

ABapuilHBIi CIMB TOPIOYUX KMJIKOCTEH W3 amnmnapaTos:
METOJIMKA pacyeTa CUCTEM aBAPUHHOIO CIUBA KUJIKOCTH.
[TponomxuTenbHOCTh  aBapuiiHoro ciuBa. OOecneucHue
MO’KapHOM 6€30M1aCHOCTH CUCTEM aBapUIHBIX CIMBOB.
ABapuilHbIli BBIIYCK TOPIOYMX Ta30B WU IApPOB: METOAMKA
pacuera CUCTEM aBapUHHOIO CTPABIMBAHMS U TPEOOBaHMS K

CUCTEME aBapuiiHOro Bbllycka ra3zoB. (OoOecreueHue
MO’KapHOM 6€3011aCHOCTH ITPU aBapUHHOM BBIITYCKE Ia30B.
Bunsl 1pOM3BOACTBEHHBIX KOMMYHUKAlUd M YCIOBUSA
pacIpoCTpaHEHUs T0XkKapa M0 HUM.
3amuTa KOMMYHMKAIUil — OTHenmperpaguTessiMi. Buabl
OTHeNperpaguTeneii, MeToauka pacyera, TpeOOBaHMS K
JKCIUTyaTalUu.
I'oprourie  OTIIOKEHUA:  XAPAKTEPUCTHKA,  MEXAHHU3M
o0Opa3oBaHMs, CHOCOOBI  3aIIUTHl  IPOU3BOJCTBEHHBIX
KOMMYHHKAIUI OT TOPHOYUX OTIOXKEHHUM.

MembOpaHHbIe [IPEAOXPAHUTEIbHBIE YCTpOMCTBA:
Ha3HAayeHWe,  METOJMKa  pacuera, TpeOOBaHUS K
IIPOEKTUPOBAHMIO U DKCILTyaTall1u.
OmnacHOCT,  aBapUUHOTO  MCTEUYECHHS  JKUJIKOCTEH U3
ITOBPEKICHHBIX anmnapaToB " TpyOOIIPOBOJIOB.
Onpenenenre 30Hbl aBapUITHOTO pa3inBa HE(PTETIPOTYKTOB.
MeponpusTusi 1 TEXHUYECKHE PELIEHUs, NPENATCTBYIOINE
PAaCTEKaHMIO JKHJIKOCTEH TIPH aBapUUHBIX CHUTYaLHsX.
Pacuer 1 HopmaTHBHbIE TpeOOBAaHUSA K OOBAIIOBAHMUIO.
XapakTepucTrka u 0COOEHHOCTHU pa3pylIeHs
KpYyIHOraObapUTHBIX TEXHOJOTMYECKUX amnmaparoB. IloHaTHs
«BOJIHA  IIPOPBIBA»,  «KBAa3UMI'HOBEHHOE  pa3pylICHUE
pesepByapay.

XapakTepucTUKa 3alllUTHBIX HWHXXEHEPHBIX COOPYKECHUH,
YCTOWYUBBIX K THAPOAMHAMUYECKOMY BO3IECUCTBUIO.

PacuetHoe 3aanue:
pacuer Hapy>KHOM apoBOil 3aBECHI

Kpumepuu oyenusanus npomedsxcymounou ammecmayuu

[TpomexyTouHas aTTecTalus OLIEHUBAECTCS npernoaBaTeaeM
«3a4TECHO/HE3aUTEHOY.

OrneHka «3a4eT» BBICTABJISAETCS, €CIIM OOYYAOIIMICS 3HACT MPOTPAMMHBIN
MaTepHual, MPaBUILHO, MO CYIIECTBY W IMOCIEIOBATEIHLHO HM3J1araeT COJACpKaHue
BOIIPOCOB KOHTPOJIBHOW PaOOTHI, B I[€JIOM TMPABHIIBHO BBITIOJHWI MPAKTHYECKOE
3aJlaHue, BJIAJICET OCHOBHBIMA YMEHHUSMH M HaBBIKAMH, MPU OTBETE HE JOITYCTHII
CYIIIECTBEHHBIX OIMTUOOK M HETOYHOCTEH.

OreHka «He3a4eT» BBICTABISETCS, €CIIM OOYYAIOIINIICS HE 3HAET OCHOBHBIX
MOJIOKCHHHM MPOTPpaMMHOTO MaTrepuaja, IMPH PacKpPhITUH BOIpPOCca KOHTPOJILHOMN
paboThl JIOMyCKAaeT CYIIECTBEHHBIC ONIMOKWA, HE BBIMOJHWI MPAKTUYECKUC
3aJIaHUsI, HE CMOT OTBETUTh Ha OOJBIITMHCTBO JOMOJHUTEIBHBIX BOIPOCOB HJIU
OTKAa3aJICSI OTBEYATb.
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YTBEPX/EHO
[IpoTokon 3acenanus Kadeapobl
IIBTTIull Nell ot 15.05.2025

JIUCT UBMEHEHUI

B paboueii (yueOHOI1) mporpaMme IUCHUILIMHBI «Pacuer u npoekTupoBaHue
cucteM obecreueHus: 0e30MmacHOCTH» Mo HampaieHuio noAarotosku 20.04.01
TexHocdepHas O6e3onacHOCTh (YpoBeHb Maructparypbl) Ha 2025/2026 yueOHbIH
TO/I.

I1lyHKTBI pa3zaena 8 3aMEHEHBI CIEAYIONIEH PEAAKIIUEN:

8. IEPEYEHb OCHOBHOMH U JONOJIHUTEJBHOM JIUTEPATYPBI,
HEOBXOJIUMOM 1JIs1 OCBOEHU S TUCHUTIIUHBI

8.1. OcHoBHas JuTEpaTypa

1. Cartokos, P. C. IloxxapHasi 6€301MacHOCTb TEXHOJIOTHYECKUX MPOIIECCOB B
CTPYKTYPHO-JIOTUYECKUX cXemaX, Tabimuuax u ¢opmynax [Tekcr]: yueOHoe
nocoobue / P. C. Carwkos, T. B. Illre6a, 0. B. Menpauuenko u ap. —
Exarepun0Oypr: Ypansckuit uacturyt I'TIC MUC Poccun, 2014. — 157 c.

2. CattokoB, P. C. AHanu3 mokapHOW OMACHOCTH OOBEKTOB IMEPBUYHOMU
nepepaboTku U xpaHeHus 3epHa [Tekcr]: YueOnoe nocodue / P. C. Carrokos, E.
A. Konro6oiinie, T. B. Illteba, KO. B. Mensuuuenko. — ExarepunOypr :
Ypansckuii uactutyT I'TIC MYC Poccun, 2013. — 84 c.

8.2 Jlonmo,iHUTE/IbHAA JIUTEPATYpa

3. Oepepanbubiii 3akoH Poccuiickoit Depepanmu ot 4 wurons 2008 r.
Ne 123-03 «TexHuueckuil periaMeHT 0 TpeOOBAHHSIX MOKAPHOW OE30MMaCHOCTH
(MHTEpHET pecypc)

4, I'OCT P 12.3.047-2012. CCBT. [Iloxapnas 0e30MacHOCTh
TEeXHOJIOTH4YecKuX TmporeccoB. Ob0mme TpeOoBaHus. MeToapl KOHTposiss. — M.:
I'occranmapt Poccun, 2014. — 86 ¢. (MHTEpHET pecypc)

5. TOCT 12.1.044-89 CCBT. IloxkapoB3pbIBOONACHOCTh BEUIECTB U
MarepuaiioB. HomeHknatypa nokaszareneid u Metoasl ux omnpenenenus [Tekcer]. —
Bren. 1989 — 12 — 12. — M.: MBJl CCCP, 1989. — 105 c., ui. (MHTEpHET pecypc)

6. TOCT 31385-2008 PesepByapsl BepTUKAJIbHbIE NUIUHAPUICCKUE
CTaibHble i HepTh W HePpTenpoaykToB. OOIIME TEXHUYECKHE YCIIOBHUS
(MHTEpHET pecypc)

7. TOCT P 53323-2009 Ornenperpaautrenu u uckporacutenu. OOuue
TeXHUUYeCKue TpeboBaHus. MeTo bl UCTIBITAaHUN (MHTEPHET Pecypc)

8. TOCT P 53324-2009. OrpaxnaeHusi pe3epByapoB. TpeboBaHus
Mo’KapHO# 06e30macHOCTH (MHTEPHET pecypce)

9. TOCT 31438.1-2011 B3spsiBoomacHbsie cpenbl. B3peiBozammra u
MIpeI0TBpaIieHUE B3phIBA (MHTEPHET PECYpPC)

10. CIT 2.13130.2012 Cuctembl mpOTUBOTIOKAPHOU 3anuThl. O0ecreueHne
OTHECTOMKOCTH OOBEKTOB 3aIUTHI (HHTEPHET PECYPC)
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11. CII  4.13130.2013.  CucteMbl  HPOTUBOIMOXKAPHOM  3aIUTHI.
OrpaHuuyeHue pacnpoCTpaHEHMs MOXKapa Ha O0bEeKTax 3auuThl. TpeOoBaHUsA K
00BEMHO-TUIAHUPOBOYHBIM U KOHCTPYKTUBHBIM pELICHUSIM (MHTEPHET pecypc)

12. CIT 155.13130.2014. Cxnaasl HedpTu u HedrenpoaykToB. TpeboBaHus
nokapHou 0e30macHOCTH (MHTEPHET Pecypc)

13. IlpaBuiia mpoTUBOIOXKApHOTO pexkuma B Poccuiickoit denepanun
(MHTEpHET pecypc)

14. T1b 03-576-03. TlpaBmma ycTpoicTBa W 0€30MacHOM JKCILTyaTaIluu
COCYJIOB, pa0OTAIOIIMX MO/ JIaBJIeHUEM (MHTEPHET PECypcC)

15. P  51-0220570-2-93 Kimammanbel ~ TpemoXpaHUTEIbHBIC. Bri6op,
YCTaHOBKA U pacyeT (MHTEPHET pecypc)

16. MmxeHepHO-TEXHUYECKHUE PACUYEThl MEPONPHUATUI MO OO0ECHEUEHHUIO
0€30MacHOCTH  COBPEMEHHBIX TMPOU3BOJACTB: METOJMWYECKUE YKa3aHHs II0
BBITIOJTHEHHIO KOHTpoJibHOW paboTel 20.04.01 TexHocdepnas 0Oe30macHOCTb
(ypoBeHnb maructparypsl) / aBT.-coctT. P.C. CaTtiokos, T.B.1lITe6a — ExarepunOypr:
Vpansckuit uacturyt ['TIC MUC Poccun, 2019. — 29 c.

17. Im>xeHepHO-TEXHUYECKUE paCUYEThl MEPOINPHUATUNA MO0 OOECIECUCHHIO
0€30MaCHOCTH COBPEMEHHBIX IPOM3BOJICTB: METOJUYECKHE PEKOMEHIAIUHU I10
noarotoBke k 3audety / P.C. Carttokos, T.B. Illte6a. ExatepunOypr: Ypanbckuit
uactutyt ['TIC MYC Poccun, 2019. — 22 c.

18. UHKeHEepHO-TEXHUYECKHE pacueThl MEPONPUATHNH TO OOECIEUEHHUIO
0€30MacHOCTH COBPEMEHHBIX TPOM3BOJICTB: METOJUYECKHE PEKOMEHIAINH II0
OpTraHM3alMd CaMOCTOSITENIBHON paboThl s OOydYaloImUXCS MO HampaBlICHUIO
noarotoBku 20.04.01 TexnochepHas 06e30macHOCTh (YpOBEHb MAarucTparypsl) /
P.C. Carwokos, T.B. llte6a. — ExarepunOypr: Ypansckuid uactutyt I'TIC MUC
Poccuu, 2019. — 17 c.

19. AbpamoB A.C., Maprenko E. A., Jlro6akoB E.A. Iloxxapnas Ge3omac-
HOCTb TEXHOJIOTHYECKHX MPOIIECCOB MPOU3BOJICTB: YueOHUK / moa obmr.pen. A. C.
AGpamoBa. — 1. Omck, 2009. - 503 c.

20. A6pocumoB A.A., Tononsckuii M.T. ABTOMATH3UPOBaHHBIE CHUCTEMBbI
MO’KapOB3pbIBOOE30MacHOCTH HedTenepepadaThIBAOMUX MPOU3BOJACTB / A.A.
A6pocumoB, M. T.Tononsckuii.— M.:AT'TIC MYC Poccun, 2000.- 239c.

21. T'enbann, B.E. BspeiBobe3onacHocth: yueOnuk /b.E.I'enbdanm,
M.B.Cunbnos.- CII6.: Actepuon, 2006.

22. 3bIKOB IL.N. OGecrieueHue M0KapOB3PLIBOOE30MACHOCTH
TOPU30HTAIBHBIX PE3EPBYapOB ISl HE(TEHPOAYKTOB Tepes] PEMOHTOM Y4eO.-
Metoa. mocodue. — EkatepunOypr: Ypansckuit unctutryt ['TIC MYC Poccun, 2014
—76 c.

23. TloxapoB3pBIBOONACHOCTh BEUIECTB W MAaTepUaloB, M CPEICTBA HUX
tymenusi. CnpaBounuk, Ku. 1. / Tlon pen. A.H. baparosa, A.f. KoponbueHko.—
M.: Xumus, 1990. — 496 c.

24.  TloxapoB3pHIBOONIACHOCTh BEIIECTB W MaTE€pUaloOB, M CPEACTBA X
tymenusi. CrpaBounuk, Ku. 2. / Ilox pen. A.H. baparosa, A.5l. Koponpuenko. —
M.: Xumus, 1990. — 384 c.
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YTBEPX/EHO
[IpoTokon 3acenanus Kageapol
IIBTTIuII Ne 11 ot 13.05.2026

JIUCT UBMEHEHUI

B paboueii (yueGHOI) mporpaMMe AUCHUIUTNHBL «PacueT 1 mpoeKTHpoBaHue
cucteM obecreueHus: 0e30MmacHOCTH» Mo HampaieHuio noAarotosku 20.04.01
Texnocdepras Oe3omacHOCTh (YypoBEeHb Maructparypbl) Ha 2026/2027 yueOHBIN
TO/I.

I[Iynkr 12  «MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE»
3aMEHSIEM CIIEAYIOIIEH PEIaKIHUEH:

VYyeOHble  ayauTOpuM  JUISL  TPOBEACHHS  3aHSATUH  JIGKIIMOHHOTO
MPAKTUYECKOTO W CEMHHApCKOTrO THWIA, TPYHIOBBIX U  HUHIWBHIYAIbHBIX
KOHCYJIbTAIIMM, BKJIIOYAs BBIMIOJIHEHHE CAMOCTOSITEIBHBIX pPabOT, TEKYIIETOo
KOHTPOJISI U IPOMEXKYTOYHOM aTTECTAllUHN:

VYyebnas ayautopus Ne 310

Jlabopatopus kadpeapsr [IBTITull Ne 311;

VYuebnas ayautopust Ne 312 «Ilonmuron-maket L{ITTTH»;

VYuebnas aynuropust Ne 326

VYyeonas ayautopus Ne 330

VYuebnas ayautopuss Ne 208 (MuorodyHKIMOHaNbHAsS ayauTopust (3aii-
tpaHchopmep) / KabuHer npopuiiakTHKY 0KapoB)

MarepuanbHO-TEXHUYECKOe obecrieueHrne 00pa30BaTEIbHOrO IIpoIiecca Io
nucuuIuinHe «PacdeT M IPOEKTUPOBAHHUE CHCTEM OOecTieYeHUs 0e30IMacHOCTH
BKJIIOYACT B ceOsI CIICYIONINE KOMIIOHCHTHI:

. | CseneHns o [lepeueHb TEXHUYECKUX
Buner 3ansTHii [Tepeuens obopynoBaHus
MTOMETIICHU T CPEJICTB OOyUCHUS
Kommbrotep B KoMILIeKTe
MOHHTOP, KJIABHATYPa, MBI
OcHoBHOE 000pyI0BaHUE: ( P, ypa, )
WM HOYTOYK C JIMIIEH3MOHHBIM
yueOHas meOenb s
MIPOrpaMMHBIM OO€ecIIeueHueM, ¢
o0ecrnevyeHus Moca04uHbIX
BO3MO>XHOCTBIO TTOJIKITFOUCHHS K
MECT 10 KOJIUYECTBY
VYyeOHnas nH(}OPMALIMOHHO-

00yyarouuxcs: CTol
YUYEHUUECKUH, CTYI
YYCHUYECKUI; MeOeb s
00opya0BaHus pabovero

ayJUTOPHS C

Jlek1moHHbIE | KOJMYECTBOM
3aHATHUSA MOCa0YHbIX

MECT HE MeHee

TEJIEKOMMYHHUKAIIMOHHON CETH
«HTepHET» M 00ecreyeHneM
JIOCTYTIA B 3JIEKTPOHHYIO
nH(}OPMAaLIMOHHO-

MecTa IpenoaBaTess: CTOJ
80. TV 00pa3oBaTeNbHYIO Cpeay
Y HNucturyra. MyneTnmenna-
JlonmonHuTENnbHOE
MIPOEKTOP C FIKPAHOM HJIH
00opynOBaHUE: T0CKa
WHTEPaKTHUBHAS MTAHEIh C
ayJIUTOPHSL.

JUIICH3UOHHBIM MPOTPAaMMHBIM
obecrieyeHueM, ¢
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Bunsl 3austuii

CBeneHusd o
IIOMCIICHHU N

[lepeuyenb o0opyaOBaHUS

[lepeueHb TEXHUYECKUX
CpeACTB O0yUYECHHS

BO3MOYKHOCTBIO MOAKIIIOUEHHUS K
nH(pOPMAIIMOHHO-
TEJIEKOMMYHHUKAI[MOHHON CETH
«HaTepHET» N 00EcCTIeueHHEM
JIOCTYIIA B 3JIEKTPOHHYIO
nH(pOPMAIMOHHO-
00pa30oBaTeNbHYIO CpeLy
WNucturyra.

IIpakTrnueckue
u
nabopaTopHble
3aHATUS

Vuebnas
ayTUTOPHS C
KOJIMYECTBOM
IIOCAJOYHBIX
MecT He OoJiee

30.

OcHoBHOE 000pyIOBaHKE:
yueOHast meOenpb s
o0ecrieueHns ocaI0YHbIX
MECT 110 KOJIMYECTBY
oOyJaromuxcsi:
KOMITBIOTEPHBINA CTOJI, CTYJI
YYCHUYECKUil; MeOeb st
obopynoBanus pabodero
MecTa MpernoaBaTelis: CTOI
U CTYIL

JlonoJaHUTENbHOE
o0opyoBaHue: MapKepHas
JI0CKa.

Komrmbrotep B KoMILIEKTE
(MOHMTOD, KJIaBUATYpa, MBIIIIb),
MOOWJIbHBIA KOMITHIOTEPHBIN
KJ1acc (HOyTOyKH) C
JUIEH3UOHHBIM MPOTPaMMHBIM
obecneucunuem FireCat,
SparkRisk, PromRisk,
FireCategories, ¢ BO3MOKHOCTBIO
MOJIKIIFOUEHUS K
UH(POPMALIMOHHO-
TEJIEeKOMMYHUKALIMOHHON CETH
«HaTepHeT» M 0OecneueHneM
JIOCTYTIA B JIEKTPOHHYIO
MH(POPMALIMOHHO-
00pa3oBaTeNnbHYIO Cpeay
HNHctuTyTa 10 KOJIMYECTBY
oOyJaromuxcs u
IIPETOo1aBaTeIeH.
[Ipuntep. MynsTumenua-
IPOEKTOP C IKPAaHOM WU
UHTEPaKTUBHASI TAHETh C
JMIIEH3UOHHBIM MTPOTPAaMMHBIM
obecreueHueM, ¢
BO3MOYKHOCTBIO TTOJIKITFOYCHHUS K
UH(POPMALIMOHHO-
TEJIEKOMMYHHUKAIIHOHHON CETH
«HTEpHET» U 00ecrieueHuEM
JOCTYTIA B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-
00pazoBaTenbHYIO Cpeay
HNHucturyra.
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Bunsl 3austuii

CBeneHusd o

[lepeuyenb o0opyaOBaHUS

[lepeueHb TEXHUYECKUX

IOMEUICHUN CpeACTB O0yUYECHHS
Komrmbrotep B KoMILIeKTE
(MOHUTOp, KJIaBUATYypPa, MBIILIb)
WM HOYTOYK C JIMIICH3UOHHBIM
MPOrpaMMHBIM 0OecrieueHUEM, C
BO3MO>KHOCTBIO TOJIKITFOUCHHUS K
nH(pOPMAIMOHHO-
OcHoBHOE 000pyIOBaHuE: Gop .
TEJIEeKOMMYHUKALMOHHON CETH
yueOHast meOenb s
«aTepHET» N 00ECTIeUeHHEM
o0ecrevyeHns Mocai04uHbIX
JIOCTYTIa B 3JIEKTPOHHYIO
MECT 10 KOJINYECTBY
VYyeOHnas nH(pOPMAIIMOHHO-
00y4aroIuxcs: CTol
ayJUTOPHS C . o0pa3oBaTeNbHYIO Cpeny
[TpomexyTouna YUCHUYECKUH, CTYI
KOJIMYECTBOM . HNucturyra. MynbTumenna-
s U UTOrOBast y4eHU4eCcKuil; MmeOesb s
MOCaI0OUHBIX IPOEKTOP C IKPAHOM HIIU
aTTecTanus o0opyaoBaHus pabovero
MECT HE MeHee WHTEPaKTUBHAS MAHEIb C
MecTa MpenoiaBaTes: CTo
30. JIUIEH3UOHHBIM ITPOTrPAMMHBIM

U CTYIL.
JlononHuTEhHOE
o0opyioBaHuE: MapKepHas
JI0CKa.

obecrieucHuEM, ¢
BO3MOKHOCTBIO MOAKIIFOYEHHUS K
UH(POPMALIMOHHO-
TEJIEKOMMYHHUKAIIHOHHON CETH
«aTepHET» M 00ECTIeUeHHEM
JIOCTYIIA B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-
00pa30oBaTeNbHYIO CpeLy
Nucturyra.
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