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

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3oBare/ibHOM nporpamMmbl: TexHoJi0rusi BobI U TOIUIMBA B YHEPreTHKe
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

PabGouyasi nporpaMmma IuCUUIIMHBI
CIHENBOITPOCHI OPTAHU3AIIMHU BOAHO-XUMHNYECKOI'O PEXXUMA
TEHNJIOOHEPI'ETHYECKHUX YCTAHOBOK

Baok: Baok 1 «/Iucuyuniaunbl (MoOxyJam)»
Yacre 00pasoBaTebHOI .
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y B1.4.09
TJIaHy:
TpynoeMKOCTh B 3a4€THBIX
py 2 cemecTp - 5;
eIMHUIAX:
Yacos (Bcero) no yueoHom
( ) noy y 180 yacos

TJIaHy:
Jlekuuu 2 cemecTp - 32 yaca;
IIpakTnyeckue 3aHATHSA 2 cemecTp - 32 yaca;
JlaGopaTopHble padoThI He MPeIyCMOTPeHO Y4eOHbIM IJIaHOM
KoncyabTanuu 2 ceMecTp - 2 yaca;
CamocTrosiTesibHasi padoTa 2 cemectp - 113,5 yacos;

B TOM uncJje Ha KII/KP He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM
WHasi KOHTaKTHasi padoTa NPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYAS:
IIpoBepounas pa6ora
IIpome:kyToUHasI aTTeCTAINS:

IK3aMeH 2 cemectp - 0,5 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ilear ocBoeHusn

JUCHUIJIUHBI.

U3y4eHUe

OpraHu3aIHNH

BOAHO-XHUMHUYECKHUX  PCKNMOB

COBPCMCHHBIX TCIINIOOHCPICTUYCCKUX YCTAHOBOK, CIIOCOOBI NpeaoTBpaIllCHUA O6pa30BaHI/ISI OTJIOXKCHUI B
MMapoBOASAHOM TpPaAKT€ W CHHIXCHHE KOPPO3HMOHHBLIX IIPOLECCOB, aHAJIM3 HOBBIX BOIHO-XUMHWYCCKHUX

PEXKUMOB.
3agauyu AUCHMILINHBI

- OCBOCHHEC COBPCMCHHBIX CXCM TCINIOOHCPIETUYCCKOI'O O60py[[OBaHI/I$I Ha TCIIJIOBBIX U aTOMHBIX

OJICKTPOCTAHIIUAX

- N3y4EHHE OCHOBHBIX ITPOLIECCOB, TPOTEKAIOIINX B IAPOBOJISHOM TPAKTE TEIIOBBIX U ATOMHBIX
AJIEKTPOCTAHIIMIA B MpoLiecce paboThI, TyCKOB U MIPOCTOEB 000PYIOBAHUS;

- BBIOOp KOPPEKTUPYIOIIMX PEareHTOB JJIsi CHHKEHHUS CKOPOCTH KOPPO3UHU U 00pa30BaHUs
OTJIO’)KEHUH B 3aBUCUMOCTHU OT TUIIa 000pYyI0BaHUs, HA00pa KOHCTPYKIIMOHHBIX MaTEPUATIOB U PEXKUMA

paboThI.

dopmupyembie y 00yJaronierocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

IIK-1 Cnocoben
y4acCTBOBAaTh B MPOBEICHUN
XUMHYECKOTO MOHHTOPHHTA
Ka4yeCcTBa TEIUIOHOCUTEIIS U
B OpTaHHU3AI[UH BOHO-
XUMHYECKOT'0 PeIKHUMa
YHEPreTHYECKOTO
o0opynoBaHus

N -3mk-1 O60CHOBBIBAaET
BBIOOp METOJIOB OpraHU3aIiu
BOJTHO-XMMHUYECKUX PEKUMOB
TETUIOIHEPTETHYECKUX
YCTaHOBOK, CIIOCOO0B
npe0TBpalIeHUs 00pa30BaHUs
OTJIOXKEHUH B IAPOBOISHOM
TPAKTE U CHUKCHUS
UHTEHCHBHOCTH
KOPPO3HOHHBIX MPOLIECCOB

3HATh:

- METO/1bl IPOBENICHUS PACUETOB 110
OLIEHKE CKOPOCTH 00pa30BaHUs
OTJIO’KEHUI Ha TEIJIONEPeNatouX
MOBEPXHOCTSX;

- OCHOBHBIE CITOCOOBI OpraHU3aIy BOIHO-
XMMUYECKHUX PEKUMOB B 3aBUCHMOCTH OT
TUIa 000pYI0OBaHUS;

- COBPEMEHHBIE METO/BI U CPEACTBA
nojJep>KaHusl KauecTBa BOJbI U Mapa B
3aBHCHUMOCTH OT peXHUMa dKCIUTyaTalluu
000pyI0BaHuUS;

- BIIMSIHUE Ka4eCTBA TEIUIOHOCUTENS Ha
MPOLIECCHI KOPPO3UHU U 00pa30BaHUs
OTJIO’KEHUI Ha TEIJIONEPENAOIINX
MOBEPXHOCTAX 000pPYIOBaHUS U B
IPOTOYHOI YacTH NapoBBIX TypOUH.

YMETh:

- (hopMyIMPOBATh 33aJaHUs Ha pa3pabOTKy
MPOEKTHBIX PEIICHUH, CBSI3aHHBIX C
COBPEMEHHBIMH METO/IaMU U CPECTBAMU
10 YJIYYIIEHHUIO IKCIUTYyaTal[MOHHBIX
XapaKTepUCTHUK, TOBBIIICHUIO HaJIE)KHOCTU
paloThI SHEPTeTUYECKOT0 000PYAOBAHMUSL.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodecCHOHANBbHOW —00pa3oBaTelNbHON mporpamme
Texnonorust Boasl W TomiuBa B 3Hepreruke (namnee — OIIOII), nampaBnenus noarotoBku 13.04.01
TennosHepreTuka M TEIUIOTEXHUKA, YPOBEHb 00pa30BaHMsI: BhICIIEe 0Opa30BaHUE - MAarUCTpaTypa.

Tpe60BaHI/I5[ K BXO/IHbBIM 3HAHUAM U YMCHHAM:




- 3HaTh CHGI_[FJIaBI:I (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX nmponeccoB
- 3HaTh MMOHUTEI 1 HOHOOOMEHHEIE TEXHOJIOTHH B BOAOIIOATOTOBKE

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUH JTUCHIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE BH/JIBI 48 2 10 - 10 - - - - - 28 - IToozomogxa domauwinezo 3adanusn:
KOPPO3HOHHBIX IToxroToBka gOMAIIHETO 3aJaHUS HalpaBieHa
MOBPEKACHUN Ha Ha OTPabOTKY YMEHUI pelIeH s
00bruHBIX TOC u TOC npodecCHOHATIBHBIX 3a1a4. JloMalHee 3a1aHue
clIry BBIIAETCS CTYJICHTaM I10 U3y4EHHOMY B pas3zecie
11 OCHOBHBIE BH/JIbI 48 10 - 10 - - - - - 28 - "OCHOBHBIE BH]Ibl KOPPO3HOHHBIX
KOPPO3UOHHBIX noBpexaeHni Ha 00praHBIX TOC 1 TOC ¢
MOBPEXKACHUNA Ha M[I'V" maTepuany. JIONOIHUTENBHO CTYACHTY
00braHBIX TOC 1 TOC HEO0OX0ANMO M3Y4HUTh JINTEPATypy U pazo0paTh
cIIr'y MIPUMEPHI BBITIOTHEHUS ITOTOOHBIX 33 JaHHH.

[IpoBepka qoMaIIHETO 3aJaHHs IPOBOTUTCS IO
MIpeCTaBICHHBIM MTUCHBMEHHBIM padoTaM.
Camocmoamenbnoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"OCHOBHBIE BU/IbI KOPPO3HOHHBIX
noBpexaeHui Ha 00bryHBIX TOC 1 TOC ¢
nry"

Tloozomosxa Kk meKkywemy KOHmpo.iio:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny
"OCHOBHBIE BUIbl KOPPO3HOHHBIX
noBpexxaeHnid Ha 00braHBIX TOC u TOC ¢
ry"

Iloozomoeka K KoHmpobHOU pabome:
N3ydyenne MaTepranoB U MOATOTOBKA K
KOHTPOJIBHOI padoTte

Iloozomoeka K npaKmuyecKum 3aHAmMuIM:
W3ydenne marepuana no pazaeny "OCHOBHbBIE
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BH/IbI KOPPO3UOHHBIX MOBPEKICHUN Ha
00bruHEIX TOC u TOC ¢ III'Y" moaroroska
BBITIOJTHEHUIO 3aJaHUI Ha PaKTUUECKUX
3aHATHUAX

H3yuenue mamepuanos iumepamypHbix
UCHOYHUKO8:

[1], cTp. 13-34
[4], 13-34
[6], 17-51

IToBenenue
OpPraHUYEeCKHUX
IIpUMecel B
MapOBOJITHOM TPAKTe
TOC u ADC u BausHue
ux Ha paboty
000pyI0BaHUs

28

16

2.1

IloBencHue
OpTaHUYECKHUX
IpUMecei B
MapOBOJSTHOM TPAKTE
TOC u ADC u BnusHue
uX Ha paboTy
o00opymoBaHuUs

28

16

Ilodzomoeka domauinezo 3adanus:
ITonroToBka gOMaIIHETO 3aJaHUS HalpaBieHa
Ha OTPabOTKY YMEHUIl peleH s
npodeccruoHaNbHBIX 3a/1a4. JlomalHee 3aganue
BBIJIaCTCA CTYICHTAM I10 U3Y4EHHOMY B pasjiene
"[loBeieHNEe OpraHUYECKUX MIpUMece B
napoBogsHoM TpakTe TOC u ADC u BiusHuE
nX Ha paboTy 000pynOBaHUs" MaTepHaly.
JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
U3Y4IHUTh JIUTEPATYpPy U pa3oOpaTh NpUMeEpHI
BBITIOJTHEHHS OXOOHBIX 3ananui. [IpoBepka
JIOMAIITHET0 3aJJaHus! TPOBOJMUTCS 1O
MIPECTaBICHHBIM TUCHBMEHHBIM paboTaM.
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"IloBeneHne OpraHMYECKUX IpUMecei B
napoBozsHoM TpakTe TOC u ADC u BiusHue
ux Ha paboty obopynoBanus"

Ilo020mo6Ka K meKyuiemy KOHmpoJio:
IToBTOpEHNEe MaTepuaa Mo paszaery
"[lToBeneHne opraHMYECKUX NpuMecei B
napoBogsHoM TpakTe TOC u ADC u BausHue
nx Ha paboty obopyznoBaHus"

Iloozomoexa Kk KOHmMpoNbLHOU padome:
W3yuenne maTepuanoB U OATOTOBKA K
KOHTPOJBHOI paboTe

Iloo2omoeka K npaKkmuuecKum 3aHAMUAM:
N3ydenne matepuana no pazaeny "lloBenenue
OpPTaHWYECKHX ITPUMECEeH B MapOBOJTHOM
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tpakTe TOC u ADC u BIUsHUC UX HA pabOTy
000pyI0BaHUs" TOJrOTOBKA K BHITOJHCHHIO
3a/laHui Ha MPaKTUYECKUX 3aHATUAX
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[1], cTp. 95-108
[2], cTp. 79-89
[4], 95-108
[5], 79-89
[6], 104-124

Oo0pasoBanue
OTJIOKEHHH B KOTJIaX U
naporeHepaTopax u
CIOCOOBI CHIDKEHUS
CKOpPOCTH MPOTEKAHUS
9TOTO Tpolecca

20

12

3.1

Oo0pasoBanue
OTJIOKEHWH B KOTJIAX U
maporeHeparopax u
CIIOCOOBI CHUKEHUS
CKOPOCTH TIPOTEKaHHsI
3TOTO TIpoIecca

20

12

Iloozomoska domauine2o 3a0anus:
[ToaroToBKa AOMAIITHETO 3aJaHKs HApaBJIcHA
Ha OTPabOTKY YMEHUIl peleH s
npodecCHOHATIBHBIX 3a1a4. JloMaliHee 3a1aHue
BBIIACTCS CTYICHTAM IO U3YYCHHOMY B pa3Jieie
"Ob6pa3oBaHUe OTIIOKEHHI B KOTIaX U
aporeHepaTopax U CIOCOOB CHIKCHUS
CKOPOCTH TIPOTEKAHI 3TOTO Tporecca’
MaTepHuainy. JJOmoMHUTEeTbHO CTYICHTY
HEO0XOIUMO U3YyYUTh JUTEPATYPY U pa3oOparts
MIPUMEPHI BBITIOTHEHUS ITOTO0OHBIX 33 aHHHA.
IIpoBepka JOMAIITHETO 3aJaHKsI IPOBOIUTCS TI0
MPECTAaBICHHBIM TUCBMEHHBIM paboTaM.
Camocmoamenbnoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIHHOT0 MaTepraia o pasaeny
"O6pa3oBaHue OTIOKEHUH B KOTJIAX U
aporeHepaTopax U CIOCOOB CHIKCHUS
CKOpPOCTH TIPOTEKAHMsI ATOTO Tporecca”
Tloozomosxa Kk meKkywemy KOHmpo.iio:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny
"O0pa3oBaHUE OTIIOKEHHUI B KOTIAX H
MaporeHepaToOPax U CIOCOOBI CHIKCHHUS
CKOPOCTH MPOTEKAHH 3TOTO mporecca”
Iloozomoeka K KOoHmpobHOU pabome:
M3yueHune MaTepHaioB U MOATOTOBKA K
KOHTPOJIbHOH paboTe , KOJUIOKBHYMY, 3aI[UTE
MIPOEKTa

Iloozomoeka K npaKmuyecKum 3aHAMUAM:
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W3yuenue maTepuana mo pasaeny
"O0pa3oBaHUE OTIIOKEHUI B KOTIAaX U
MaporeHePaTOPax U CIOCOOBI CHUXKCHUS
CKOPOCTH TPOTEKAHHsI ATOTO mporecca”
MOJITOTOBKA K BBITIOJIHCHHUIO 33JaHU#l Ha
MPAKTHYECKUX 3aHATUIX

H3yuenue mamepuanos 1umepamypnolx
UCHOYHUKOB:

[1], ctp. 108-118
[2], cTtp. 90-103
[4], 108-118
[5], 90-103
[6], 142-155

4 [ToBenenue npumeceii B 20 12
MIPOTOYHOM YacTu
MIapOBBIX TypOUH

4.1 | TloBenenue npumeceii B 20 12

MPOTOYHOH 4acTH
MIapOBHIX TypOUH

Ilooz0mogka domauinezo 3adanun:
IToxroToBka gOMAIIHETO 3aJaHUS HalpaBiieHa
Ha OTPabOTKY YMEHUI peleH s
npodeccrnoHaNBHBIX 3a/1a4. JlomanHee 3agaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pa3Jielie
"IloBenenue npuMecei B MpOTOYHOM YacTh
MapoBBIX TypOuH" MaTepuany. JlOmOMHUTETFHO
CTYZIEHTY HEOOXOANMO U3YUHTh JIUTEPATypy U
pa3o0paTe MPUMEPHI BRITOTHEHNS TTOTOOHBIX
3aaanuil. [IpoBepka nomMamiHero 3agaHus
MIPOBOJUTCA IO IPEACTABICHHBIM THCEMEHHBIM
paboram.

Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Mzyuenue
JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
"I[ToBenenue npuMecei B MpOTOUYHOM YaCTH
MapoBBIX TypOuH"

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpeHune maTepuana 1o pasaeny
"IloBenenue npumeceil B MPOTOYHON YaCTH
MapoBBIX TypOuH"

Iloozomoexa Kk KOHmMpoNbLHOU padome:
W3yuenne maTepuaaoB U OATOTOBKA K
KOHTPOJIBHOH paboTe , KOJIOKBHYMY, 3aIIHUTE
MIPOEKTa

ITodzomoseka K npakmuyecKum 3aHAMUAM:
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Wzyuenne matepuana no paszgeny "[losenenue
IpUMecel B IPOTOYHON 4aCTH NMapOBBIX
TypOUH" MOJArOTOBKA K BBHIIIOJIHEHHUIO 3aJaHUI
Ha MPaKTHIECKNX 3aHATHIX

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], ctp. 118-129
[2], ctp. 100-103
[4], 118-129
[5], 100-103
[6], 155-176

HopmupoBanue
KauecTBa BOJIbI U I1apa
HAa TEIUIOBBIX U
ATOMHBIX
NEKTPOCTAHLIUAX

28

12

5.1

HopmupoBanue
Ka4yecTBa BOJBI U Mapa
HAa TEIUIOBBIX H
aTOMHBIX
3NEKTPOCTAHIUAX

28

12

Iloozomogka domauinezo 3adanun:
IToxroToBka gOMaIIHETO 3aJaHUS HalpaBiieHa
Ha OTPabOTKY YMEHUI pelIeH s
npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3aganue
BBIIACTCA CTYICHTaM 10 U3Y4EHHOMY B pasjene
"HopmupoBaHue KauecTBa BOJBI U Iapa Ha
TETUIOBBIX U aTOMHBIX 3JIEKTPOCTAHIUAX"
Marepuany. JIonoIHUTEIbHO CTYICHTY
HEOOX0MMO M3Y4UTh JINTEPATypy U pazo0paTh
MIPUMEPHI BHITTOJHEHUSI OJJOOHBIX 3aaHHMH.
IIpoBepka goMaIHero 3aJaHus MPOBOIUTCS IO
IIPECTaBICHHBIM MTUCHBMEHHBIM paboTaM.
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VI3yaenue
JIOTIOJTHUTEIHHOTO MaTepraa o pasaery
"HopmupoBaHue kauecTBa BOJBI U apa Ha
TETUIOBBIX U aTOMHBIX 3JIEKTPOCTaHIUAX"
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpEHNEe MaTepuaa Mo paszaery
"HopmupoBaHue kauecTBa BOJbI U Mapa Ha
TETUIOBBIX U ATOMHBIX 3JIEKTPOCTAaHIUX"
Ilod20mo6Ka K KOHMPOILHOU padome:
W3yuenne maTepuanoB U OATOTOBKA K
KOHTPOJBHOH padoTe , KOJIOKBUYMY, 3aIUTe
MIPOEKTa

Iloozomoexa kK npakmuyecKum 3aHAMUAM:
N3yueHnue marepuana o pasaeny
"HopmupoBaHne KauecTBa BOJBI M ITapa Ha
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TEIJIOBBIX U ATOMHBIX 3JIEKTPOCTAHLUAX"
MOArOTOBKA K BBIMOJHEHUIO 33/IaHUi Ha
MPAKTUYECKUX 3aHATUAX
Hsyuenue mamepuanos 1umepamypHolx
UCHIOYHUKOG:

[1], ctp. 129-144, 168-173,178-182, 187-189,

194-195
[2], cTp. 214-227, 233-242
[3], ctp. 60-91
[4], 129-144. 168-173. 178-182. 187-189. 194-
195
[5], 214-227. 233-242
[6], 177-207. 235-272. 281-320

Ok3aMeH 36.0 - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 32 0.5 80 335
Hroro 3a cemecTp 180.0 32 32 2 0.5 1135

Ipumeuyanue: Jlex — nexuuu; JIab — maboparopusie padoTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUU IO KyPCOBBIM
npoektam/padboram; MKKII — unauBuiyansHbie KOHCYIBTAIIUU O KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIlUU 110 pa3aenam
muctuiuinael, CP — camocrositennbHas padota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTeCcTanuAa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocrosnble 6uovl Kopposuonhblx nosgpexcoerut Ha ooviynvix TOC u TOC c IT'Y

1.1. OcHOBHBIC BUABI KOPPO3ZHOHHBIX MOBpekaeHU HA 00bIYHBIX TOC 1 TOC ¢ III'Y

PaccmoTpenbl OCHOBHBIE BHABI KOPPO3MOHHBIX IMOBPEXKACHUM HAa OOBIYHBIX TEIUIOBBIX
ANEKTPOCTAHIMSIX W Ha TEIUIOBBIX 3JEKTPOCTAHIMSIX C Mapora3oBbIMH YCTAHOBKaMH, a MMEHHO:
KOppO3Usl TMOJ HAmpsHKeHHEeM (YCTAJIOCTHAsE KOPPO3Hs); KUCIOTHO-pochaTHas KOppo3us H
9PO3HUOHHO-KOPPO3UOHHBI HW3HOC. AHAIU3 MPUYUH, NPUBOISAIIMX K PAa3BUTHUIO STUX BHJIOB
KOPPO3UU ¥ OCHOBHBIC CIIOCOOBI MPEAYNPEIKACHHUS PA3BUTHS KOPPO3HOHHBIX TIPOIECCOB.
OcCHOBHBIE CXEMbl MMapOra3oBbIX YCTAHOBOK, WX KOHCTPYKTHUBHBIE OCOOCHHOCTH M THIBI BOJHO-
XUMHUYECKHX pPEeKUMOB. OCHOBHBIC (AKTOPBI, BIUSAIOIINEC HA PA3BUTHE IPOIECCOB DPO3HH-
KOppO3uu: TeMmmeparypa, 3HadyeHue pH, CKOpOCTh MOTOKAa, KOHCTPYKTHUBHBIE OCOOEHHOCTH
000pyI0BaHUs, TUIl BOJHO-XUMUUYECKOTO PEXKUMA, UCIOJIb3yeMble KOHCTPYKIIMOHHBIE MAaTepUaJIbI.
CrniocoObl peI0TBpalleHUs] Pa3BUTHS MPOIIECCOB IPO3UU-KOPPO3UHU B KOTJIAX-YTHIN3ATOPAX.

2. Ilosedenue opzanuueckux npumecei 6 naposoosanom mpakme TIOC u ADC u srusanue ux Ha
pabomy 060py008aHUsl

2.1. IloBenenue oprannueckux npumeceil B napoBoasgHoM tpakre TOC u ADC u BIusiHUE UX Ha
paboTy o0opynoBaHus

[Tytu mocTymjieHuss OpraHUYECKUX IMPUMECEd B MApOBOASHOM TPAKT TEIJIOBBIX U ATOMHBIX
aJeKTpocTaHUMi. BnusHue opranmdeckux npumeceid Ha pabory oOopynosanusi Tepmuyeckoe
pasiokeHue mnpuMeceil B MapoOBOJSHOM TpakTe. 3arps3HEHHUE Iapa OpraHMYEeCKUMH MPUMECSIMH,
IEpPEeX0l MX M3 KUILIEW BOABI B HACBHIILEHHBIM nap. BiusHue opraHMYeckux IpuUMeced Ha
3arps3HEHNE HACHIIIEHHOTO Mapa XJopuaaMu u cyiabhatamu. [loBeneHne opraHuuecKkux npumeceit
B 30HE (a30BOro Imnepexoja B MPOTOYHOW YACTH NapoBbIX TypOUH. CrocoObl CHUXKEHUS
COJIepKaHUsl OPTaHUYECKUX ITPUMECEN B IUTATEIILHON BOJE.

3. O6pa306aHue OMJI0JICEHUL 8 KOMAAX U napocenepamopax u Ccnocobbl CHUMICCHUSA CKopocmu
NpomeKaHusA 3noco npoyecca

3.1. O6pa3zoBaHue OTIOKEHUH B KOTJIaX U MaporeHepaTopax U CocoObl CHIKEHUS CKOPOCTH
MPOTEKaHUs ITOrO Ipolecca

3aKOHOMEPHOCTH  O0pa30BaHUS  OTJIOKEHHH COCIMHEHUN KajblMsl W MarHus Ha
TETJTIOTIEPEIAIOIINUX TTOBEPXHOCTIX. OCHOBHBIE (DAaKTOPHI, BIUSIONMIME HA STOT IMPOIIECC: TEIJIOBOM
MOTOK, KOHIICHTpAIMs, BOJHO-XHUMHUYECKHH pexxkuM. OOpa3oBaHUE OTJIOKEHHM, COCTOSIIMX W3
MPOIYKTOB KOPPO3UH KOHCTPYKIIMOHHEIX MaTepHUaaOB U BIUSHUE UX Ha KOPPO3UOHHBIE IIPOLECCHI
u paboty obopynoBanus. CriocoObl mpeaoTBpalieHus o0pa3oBaHus oTiokeHud. Pacyér ckopoctu
o0pa3oBaHUs OTJIOKEHMWA. BiMsHHE BOJAHO-XMMHUYECKHUX PEXKHMOB Ha pa3BUTHE IPOILIECCOB
00pa3oBaHUs OTIOKEHUIA.

4. Ilosedenue npumecell 8 nNpOMOUHOU Yacmu NApo8bix mypoun

4.1. [loBenenue mpumMeceil B MpOTOYHOM YaCTH MApOBBIX TYpOUH

W3meHeHnne pacTBOPUMOCTH MPHUMECEW B Nape NpH M3MEHEHWM TEMIEpaTypbl M JABJICHHS B
npolecce IMPOXOXAEHUS €ro yepe3 MNPOTOYHYIO 4YacTh MAapoBOM TypOMHBL. 3aKOHOMEPHOCTH
o0pa3oBaHMs OTJIOXKEHUM B MPOTOYHOM YacTW MapoBoil TypOuHbI. Pacnpenenenue npumeceil mo
IWIMHAPAM BBICOKOTO, CPEJHEr0 W HHU3KOro JaBJIEHHMH B MPOTOYHOM YacTW MapoOBBIX TYpOUH,
paboTaronux Ha neperpeToM nape. OCHOBHbIE IPOLECCHI, TPOTEKAIONIUE TP TPOXO0XKICHUH I1apa B
TypOuHax, paboTaroumx Ha neperperoMm nape. OCHOBHBIE MPOIECCHI, MMPOTEKAlOIINe B TypOUHaX,
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pa6OTaIOH_II/IX Ha HAaCbIICHHOM IIapc. Brnusane oTiokeHM Ha U3MEHEHUE MOIIMHOCTU H
Kod(durmenTa moye3HOro IeUCTBHUS MApPOBBIX TYPOHH.

5. Hopmuposanue kauecmea 68000l U napa Ha menJjosvlx U AmomMHblIX 31EeKMpPOCMAHYUUAX

5.1. HopMupoBaHue kauecTBa BOJbI U I1apa HA TEIUIOBBIX U ATOMHBIX 3JIEKTPOCTAHIUAX

OCHOBHBIE KpUTEPUU JJIs1 pa3pabOTKU HOPM KayecTBa BOJbI M Mapa Ha TEIJIOBBIX U aTOMHBIX
ANEKTPOCTAHIMIX. B3aMMOCBA3b MeXAy KayeCTBOM TEILUIOHOCUTEINS, TUIIOM OOOpYyIOBaHUS U
napamerpamu ero paboTel. HopMbl kadecTBa BOABI W TMapa IS OOBIYHBIX TETUIOBBIX
JNIEKTPOCTAHIIMM U TEIJIOBBIX JJEKTPOCTAHIMM C Mapora3oBbiMH ycTaHOBKaMH. CrocoOsl
MOIJIEP)KAaHUS Ka4eCTBAa BOJHOTO TEIUIOHOCHUTENSI B 3aBUCUMOCTH OT TUTIA 00OPYTOBaHHUS.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. BogHO-XMMHUYECKUHN PEXKUM TEIJIOCETEN;
. PactBOopuMOCTb coefuHeHui 1 00pa3oBaHUE OTIIOKEHHIA;
. Bimstnue xucnot Ha pH Bozsl 1 napa;
. pH xuaxux niueHox;
. @ocdaTrpoBaHne KOTIOBOH BOJIBI B TPUCYTCTBUU MPHUMECEH;
. Iloctynuenne npuMmecel U3 KUISIIIEH BOIBI B HACHIILIEHHBIN 11ap;
. O6pa3oBaHue OTIIOKEHUH Ha JIOMATKAX IMapOBbIX TYpOUH;
. IlopmenauynBanue BoJbl KOHAEHCATHO-IIMTATEIBLHOTO TPAKTA;
. [loBeneHue noaueayuBarOIIMX aMUHOB B IAPOBOJISTHOM TPAKTE;
10. IIpucocs! oxnaxkaaroiel BOAbl B KOHIEHCATOPE;
11. ®ocdaTupoBanue KOTIOBOM BOIBI;
12. BoHO-XUMUYECKHI PEXUM 000POTHBIX KOHTYPOB.

O 01O L B~ Wi

3.4. TeMbl 1a00paTOPHBIX padoT
HE IIPEAYCMOTPEHO

3.5 KoncyabTanuu

Ipynnoevie koncyremauuu no paszoeiam oucyuniunsl (I°'K)

1. OOGcyxnenue wmaTepuanoB Mo KeiicaM paszzaena "OCHOBHBIE BHIIBI KOPPO3UOHHBIX
noBpexaeHuit Ha 00bruHbIX TOC 1 TOC ¢ III'Y"

2. OOcyxaeHue maTepuanoB Mo keiicam pasnena "[loBeaeHne opraHWYecKuX MpUMeceil B
napoBoasiHoM Tpakte TOC u ADC u BiusiHUE UX Ha paboTy o6opynoBaHus"

3. OOcyxneHue marepualioB mo keiicam pazgena "OOpa3oBaHHE OTIOXKEHUH B KOTJIaX U
raporeHepaTopax M CriocoObl CHUYKEHUSI CKOPOCTH MPOTEKAHMs 3TOTO nporiecca”

4. OOcyxaeHue MaTepuanoB Mo keiicam pazzaena "l[loBenenue mpumeceld B MPOTOYHOM YacTu
MapoBbIX TypOUH"

5. OOcyxaeHne MaTepuasoB Mo kelicaM pasnena "HopmupoBaHue kauecTBa BOJBI U Mapa Ha
TETUIOBBIX M @aTOMHBIX AJIEKTPOCTAHIUAX "

3.6 TemaTnka KypcOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JTUCIUIUTUHBI (B

O1neHO4HOE CPEICTBO
(TN ¥ HAUMEHOBAaHUE)

3amnaHupOBaHHBIEC PE3yabTaThl 00YUEHUS O JUCIUIUINHE Konst
COOTBETCTBUHU C
(B COOTBETCTBHHM C pazneiiom 1) WHJIUKAaTOPOB 1.3.1)
1]2[3]4]5
3HaTh:
BIIUSTHUE KAUE€CTBA TEIUIOHOCUTEJS Ha MPOLIECCHl KOPPO3UHU U 00pa30BaHUS [TpoBepounas pabora/Tect
OTJIO’KEHUH Ha TEIUIONEPEJAIOUINX TOBEPXHOCTAX 000pYI0BaHMS U B W/I-3nk-1 + 3
MIPOTOYHOI YaCTH MapOBBIX TYpPOUH
COBPEMEHHBIE METO/Ibl U CPEJICTBA MOAEPHKAHUSI KaueCcTBa BObI U Mapa B V-3 + [IpoBepounas padora/Tect
3aBHCHMOCTH OT PEKHMa SKCILTyaTalluu 000pyA0BaHUs 1
OCHOBHBIE CITOCOOBI OPraHU3AIMH BOJIHO-XUMHUYECKUX PEKUMOB B 3aBUCHMOCTHU V-3 + 14 [IpoBepounas padora/Tect
0T TUNa 000pYyIOBaHUS i 1
METO/IbI IPOBENICHUS PACYETOB M0 OLIEHKE CKOPOCTH 00pa30BaHUS OTIOKEHUN [IpoBepounas
Ha TEIIONepeaatoIInX OBEPXHOCTIX W/I-3nk-1 + pabora/KonTponsHast
pabora
Ymersb:
(dbopMynupoBaTh 3a/1aHus Ha pa3pabOTKy MPOEKTHBIX PEUICHHH, CBI3aHHBIX C [IpoBepounas pabora/Tect
COBPEMEHHBIMU METOJIaMU U CPEACTBAMH I10 YIYUIICHUIO SKCITyaTalluOHHbBIX V-3 P I 2
XapaKTePUCTHK, MOBBIIIEHUIO HAISKHOCTH pabOThl SJHEPTETHUECKOTO
000pyI0BaHUS
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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
2 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. KonTponbaas padota (IIpoBepounas pabora)
2. Tecr 1 (IlpoBepounas padbora)
3. Tecr 1 (IlpoBepounas paboTa)
4. Tecr 2 (IlpoBepounas padbora)
5. Tecr 3 (IlpoBepounas paboTa)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Oxzamen (Cemecmp Ne2)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM M ATTECTALIMOHHON COCTABIISIOIINX.

B numiom BeICTaBIsIETCS OLICHKA 32 2 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Boponos, B. H. Bogno-xumuueckue pexumbl TOC n ADC : yueGHOoe mocobue i By30B IO
crenuanbHOCTIM ""TeXHOIOoTHs BObI U TOIUIMBA HA TEIUIOBBIX U aTOMHBIX 3JIEKTPHYECKUX
craniusx", "TemnoBsle ayieKTpudyeckue craHuuu", "ATOMHBIE JJIEKTPUYECKUE CTAHLIUU U
ycranoBku" HanpasineHuil 140100 "Temnosnepretuka” u 140400 "Texnuueckas pusuka" / B. H.
Boponos, T. 1. Ilerposa. — M. : U3narensckuii jom MOU, 2009. — 240 c. — ISBN 978-5-383-
00145-5.

http://elib.mpei.ru/elib/view.php?id=4224;

2. Ilerpoa, T. U. Texnonorus opranu3ai BOJHO-XUMHUECKOTO PEXUMa AaTOMHBIX
AJIEKTPOCTAHLUH : yueOHOe mocodue A By30B IO CIEHUAIBbHOCTH "ATOMHBIE 3JIEKTPOCTAHIIUH U
ycTaHoBKH" HanpaBieHus "TexHuueckas ¢pusnka" crenuanbHOCTH "TeXHOIOrus BOJbI U TOIUIMBA
Ha TEIUIOBBIX aTOMHBIX JIEKTPUYECKUX cTaHIMAX" HanpasieHus "Tennosnepreruka" / T. U.
[Tetpora, B. H. Boponos, b. M. Jlapun. — M. : U3natenbckuit jom MOU, 2012. — 272 ¢. — ISBN
978-5-383-00684-9.

http://elib.mpei.ru/elib/view.php?id=4241,;

3. Pacuet BOIHO-XMMHUYECKUX PEKHMOB TEIIJIOPHEPTETHUECKUX YCTAHOBOK : YuebHoe mocodue ams
BY30B M0 CHEHaIbHOCTH ""TeXHOIOTHs BOABI M TOIUIMBA HA TEIUIOBBIX AekTpocTtanuusax" / O. U.
MaprteiHoBa, u ap. — M. : U3n-Bo MDU, 1985. — 152 c. — ISBN 5-7046-0292-4.;

4. Boponos B.H. , IlerpoBa T.H. - "Bonno-xumuueckue pexumsl TOC u ADC", U3nartenbcTBo:
"U3narenbckuii qjom MOU", Mockaa, 2009 - (240 c.)
http://e.lanbook.com/books/element.php?pll_id=72207;

5. Ilerposa T.U. , Boponos B.H. , Jlapun b.M. - "TexHonorust opranu3aiiy BOJHO-XUMHYECKOTO
pexrMa aTOMHBIX 3JiekTpoctanuuii", M3gatensctBo: "N3naTensckuit jom MOU", Mocksa, 2012 -
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(272 c.)

http://e.lanbook.com/books/element.php?pll_id=72307;

6. IlerpoBa, T. 1. ®u3nko-xuMHUUECKHE IPOLECCH] B BOAHOM TEINIOHOCUTEINE AIEKTPOCTAHLINH :
[yueOHHK] 1715 peanu3aliii OCHOBHBIX 00pa30BaTENIbHBIX IPOTrPAMM BhICIIEr0 00pa3oBaHUs MO
Hanpasienuto 13.03.01 "Temnosnepreruka u reruiorexuuka" / T. Y. [lerposa, B. H. Boponos, ®.
B. suenko, Ham. uccnen. yu-t "M3OU" (HUY"MBU"). — Mocksa : U3a-80 MOU, 2021. — 384 ¢. —
Knura-noGenurens KOHKypca pyKonucei yaeOHOH, HayYHO-TeXHUYECKOH U CIIpaBOYHON
JIUTEPATYPHI 1O dHEpreTuKe, nocesmeHHoro 90-neruro MOU u 100-neturo miana 'O3JIPO. —
ISBN 978-5-7046-2433-2.

http://elib.mpei.ru/elib/view.php?id=11683.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrneyeHue:
1. Office / Poccuiickuii makeT opUCHBIX TpOrpamm.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. Hayuynas 3j1ekTpoHHasi 6udamoreka - https://elibrary.ru/

2. DIeKTpOHHBIE pecypchl U3AaTeabeTBa Springer - https://link.springer.com/

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

4. ba3a nanabIx Scopus - http://www.scopus.com

5. HauuoHaabHasi 2JIeKTPOHHAs 0ubmoTeka - https://rusneb.ru/

6. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

7. OTKpbITasi yHuBepcuTeTcKas nHgopmanuonnas cucrema «POCCHU S -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropun, OcHaenue
HAHMEHOBaHHe
VYuebnsle aynutopun | XK-120, MamuHHbIH 321 cepBep, KOHIULMOHED
JUIS IPOBEICHUSA MBI
JIEKITUOHHBIX 3aHSATHH U B-411, Yuebnas CTOJI IPEnoaaBaTes, CTOJ KOMITbIOTEPHBIN,
TEKYILEro KOHTPOJIS nabopaTopus CTYI, Kad I 0J1XK/Ibl, KOMIIBIOTEPHAs CETh
«BpraucIuTEIBHBIN C BBIXOJOM B IHTEpHET, MyIbTUMEIUNHBIN
ueHtp TBT» IIPOEKTOP, IKPaH, JOCKa MapKepHasi, JoCKa

MapKepHas IepeBUKHasA, KOMIIBIOTED
NIEPCOHAJIBHBIN, KOHAUIMOHED

VyeOnbie ayautopun | JK-120, MammHHbIN 3251 cepBep, KOHIUIMOHEP
JUJI IPOBEIECHUS MBI
MPAKTUYECKUX 3aHITUH,
KP u KII
VYyeOunbie ayautopun | JK-120, MammHHbIN 3271 cepBep, KOHAUIMOHED
JUJIA IPOBEICHUS MBI
IIPOMEKYTOUHON
aTTecTaluu
[Tomemenus aist HTB-303, JlekumonHas CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
CaMOCTOSITEIILHOU ayuTopus MIMCbMEHHBIN, BEIIATIKA JJIs OEXKbI,
paboThI KOMITBIOTEpHAs CETh C BBIX0/10M B MIHTEpHET,
KOMIIBIOTEp NEPCOHAJIBHBIN, IPUHTED,
KOHJIUIIHOHED
ITomemenus st B-413/1, KaGuner CTYI, Kad /Ui XpaHEHUsI HHBEHTapsl, CTOJ
KOHCYJIbTUPOBAHHUS COTPYJHUKOB Kad. MMCbMEHHBIN, XOIOAMIbHUK
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HTOTH

Ilomemmenust misa
XpaHEeHUs
o0opynoBaHus U
y4eOHOTO HHBEHTAPS

B-417, Ilomemenue
y4eOHO-
BCIIOMOTaTEIILHOTO
nepconaia kag. "TOT"

Kpecio pabouee, pabodyee MECTO COTPY/IHHKA,
CTOJI, CTYJ, IKad st JOKYMEHTOB, MIKad s
XpaHCHUA MHBCHTApPsA, KOMIIBIOTCpHAs CETh C
BBIX010M B MIHTEpHET, T0CKa MapKepHas,
MHOTO()YHKITHOHAJIBHBIN IIEHTP, KOMITBIOTEP
NEePCOHATBHBIN, MPUHTEP, KOHJAUITHOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CHCHBOHpOCBI OopraHu3ann BOAHO-XUMHWYCCKOT'O PCIKHUMA TCIINIOOHCPI'CTHYICCKHUX

YCTAaHOBOK

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUILJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

Tect 1 (IlpoBepounas padora)
Tecr 1 (IIpoBepounast paboTta)
Tect 2 (IlpoBepounas padora)
Tecr 3 (IIpoBepounast paboTta)
Kontponbnas padorta (IIpoBepounas padora)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Nupekc KM- | KM- | KM- | KM- | KM-
Howep Pa3znen nucuuninHb KM: L 2 3 4 >
pasjena Henens 4 8 10 13 15
KM:
1 OcHoBHbIE BUBI KOPPO3IUOHHBIX MTOBPEKACHUI Ha
00b1yHBIX TOC 1 TOC ¢ I[ITY
11 OcHoBHbIE BUBI KOPPO3IUOHHBIX MOBPEKACHUIA HA + +
' 00b1yHBIX TOC 1 TOC ¢ [IT'Y
[ToBeneHne opraHuvecKux MpUMeceil B mapoBOITHOM
2 tpakte TOC u ADC u BnusiHUE UX Ha paboTy
00opyoBaHus
[ToBeneHne opraHuvecKux MpUMeceil B mapoBOITHOM
2.1 tpakTe TOC u ADC u BiausiHUE UX HA paboTy +
00opyoBaHus
OO6pa3oBaHue OTJIOKEHUHN B KOTIAX U
3 naporeHepaTopax 1 cnocoObl CHMXKEHUSI CKOPOCTH
POTEKAHUS ATOTO MPoIecca
OO0pa3oBaHue OTJIOKEHUH B KOTJIaX U
3.1 naporeHepaTopax M CriocoObl CHUYKEHUSI CKOPOCTH + +
IPOTEKaHUs ITOTO Mpolecca
4 IToBenenue npumecei B MPOTOYHOM YacTH MapOBBIX
TypOuH
41 IToBenenne npumecei B MPOTOYHOM YaCTH MAapOBBIX + +
' TypOuH
5 HopmupoBaHue kadecTBa BOBI M TTapa Ha TETUIOBBIX U
ATOMHBIX 3JIEKTPOCTAHIIHAX
51 HopmupoBanue kauecTBa BOJIbI M I1apa Ha TEIUIOBBIX U +
ATOMHBIX 2JICKTPOCTAHITHIX
Bec KM, %: | 20 20 20 15 25
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