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

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue oo6pa3oBare/ibHOl nporpammsl: LludgpoBusanus B TenjioBoii U BO300HOB/IsIeMOi JHepreTUKe
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

PabGouyasi nporpaMmma IuCUUIIMHBI

BOJIOITIOAT'OTOBKA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUIH

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.06.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

5 cemectp - 6;

Yacos (Bcero) no yueoHomy
IJIAHY:

216 yacoB

Jexknun

5 cemectp - 48 yaca;

HpaKTuquKne 3aHATHA

5 cemecTp - 16 yacos;

JlabopaTopHbie pa6oThI

5 cemecTp - 32 yaca;

KoncyabTanum

5 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

5 cemectp - 117,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
PacyeTrHo-rpaguyeckas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

5 cemecTp - 0,5 yaca;

MockBa 2026




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K

Bnageney, bonblwakoBa H.A.
IIpenonaBarenb Waermnbriatop  RE6046266-BolshakovaNA-3b257d H.A. BoasimmakoBa
COI''TACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PykoBoauresnnb — Bragenen 01K0B B.0.
o6pagoBaTeJ1},H0171 MpOrpaMMbI * Mol + WagHTHbHKATOp RA91184b2-OchKovVF-1531e21f B.®. Oukos

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn

= Bnageney Lauknx KO.B.

ETE TS — R6ca75bBe-ShatsKikhYV-T045712 IO.B. lllankux

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

X a ik,




1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI
Leab ocBOeHUsT TUCHUIIMHBI. NU3YYCHUE OCHOBHBIX MMOHATHUN, TEXHOJOTUNA U 000PYAOBaHUS IJIs
IMOATOTOBKU BOAHOTO TerutoHocurend Ha TOC u ADC.

33[{3‘11/1 AUCHHUITIMHbI

- 03HAKOMJICHHE C TEXHOJIOIMYECKUMU MPOLIECCAMH U anapaTaMu, UCIIOIb3YEMBIMU MPU
MMOATOTOBKE BOJHOTO Termonocutenrs Ha TOC u ADC;

- (hopmupoBaHNE HABBIKOB IPUHUMATH U OOOCHOBBIBATh KOHKPETHBIC TEXHHUECKUE PEUICHUS TIPU
MIPOCKTUPOBAHUH M SKCILUTyaTaIllMd YCTAHOBOK 10 OYMCTKE J00aBouHO# Boabl HA TOC u ADC.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi:

Koa m HauMeHOBaHUe
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHUKEHH S
KOMIIeTEHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-3 Crocoben
y4acTBOBATh B OPTaHU3AINH
paboThI
BOJIOIIOATOTOBUTEIHLHOTO
o0opynoBaHus

N/-1nk-3 3HaeT ycTpoicTBO U
OPUHIUN pabOTHI
o0opynoBaHus
BOJIOTIOATOTOBKH H
BOJIOOYHMCTKU HAa 00BEKTax
SHEPTreTUKU

3HATH:
- OCHOBHbIE (PH3UKO-XHMMUYCCKHE
MIPOIIECCHI TOATOTOBKH JJOOABOYHOM BOIBI
Ha TOC n ADC;

- OCHOBHBIE OIPEICIICHHUSI,
3aKOHOMEPHOCTHU, TEXHOJIOTUU M BUJIbI
000py1I0BaHUs, IPUMEHSIEMbIC B
BOJIOTIOAITOTOBKE HAa YHEPreTUYECKUX
00BbeKTaxX.

YMETh:

- IPUHUMATh KOHKPETHBIC
TEXHOJIOTUYECKHE PEIICHUS TIPH
MPOEKTUPOBAHUHU U IKCILTyaTalluH
YCTAaHOBOK TIOJITOTOBKH JJOOABOYHOM BOIBI
Ha TOC n ADC.

[TK-3 Crnocoben
y4aCTBOBATh B OpPraHHU3aIiu
paboThI
BOJOIIOATIOTOBUTECIIBHOT'O
o0opymoBaHus

NJ1-2nk-3 Bnageer
COBPEMEHHBIMH METOIaMHU
MPOBEJICHUS] XUMUYECKOTO
aHaJM3a, METOIMKAMH pacyueTa
pacxo/10B MaTepuaioB U
peareHToB

3HATh:
- OCHOBHBIE TTOKa3aTelIH,
XapaKTepU3YIoIHe KaueCTBO BOJBI U UX
M3MEHEHHUE TI0 CTYyIMEeHsAM 00paboTKu mpu
MOATOTOBKE JOOABOYHOM BOJIBI.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodeccHOHATbHOW —00pa3oBaTelnbHON Iporpamme
[MudpoBuzanus B TEIIOBOM 1 Bo300HOBIsIeMOl sHepreTuke (nanee — OIIOII), HanpaBieHus: MOATOTOBKU

13.03.01
OakanmaBpuar.

TennoaHepr CTHUKa MW TCINIOTCXHUKA,

TpC6OBaHI/I$I K BXOIHBIM 3HAHUAM U YMCHUAM:
- 3HaTh OCHOBBI BBICIICH MaTeMaTHKH
- 3HaTb OCHOBBEI I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOTHI

- 3HaTh OCHOBBI (PU3UKH
- 3HaTb OCHOBBI XUMHUU

- 3HaTh OCHOBBI TEXHUYCCKOM TEPMOANHAMHUKHU
- 3HAaTb OCHOBBI MaTCPpHUATIOBCACHUS, TCXHOJIOTMU KOHCTPYKIIMOHHBIX MATCPHUATIOB

YpOBEHb 00pa3oBaHUS:

BBICIICC O6pa30BaHI/IC -




- 3HAaTb OCHOBLI THAPOTa30AUHAMHUKN
- 3HaTh OCHOBBI 3KOJIOTHUHU

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



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 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 /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 TennoBble cXeMBbI 18 5 8 - 2 - - - - - 8 - Iloozomogka pacuemuyix 3adanuii: Pacyer
sHepro6iokoB TOC. MIPOU3BOIUTEILHOCTH BOIOIIOATOTOBUTENBHOM
Hcnonb3oBaHKe BOJIBI ycTaHoBKH. [IpoBepka 10CTOBEPHOCTH KauecTBa
Ha TOC ucxonHou Bobl. Pacuet koHneHTpanun CO2 B
11 Hcnonb3oBaHue BOJbI 4 2 - - - - - - - 2 - HCXOJHOU BOJE. XapaKTEPUCTUKA BOJBL
Ha TOC HCTOYHHUKA BoJIocHaOkeHud. [IpuHimnuansHas
1.2 Tunel u 4 2 - - - - - - - 2 - cxema BIIVY.
XapaKTepUCTUKH Ilo0z0mogKa K meKyuiemy KOHmpoio:
HPHUPOJHBIX BOJ [MonroroBka marepuana k KM-1
1.3 TexHOIOrHYeCKHe 10 4 - 2 - - - - - 4 - "Ucnonb3oBanue Boabl Ha TOC. KoHueHnTpauuu
MOKa3aTeN KauyecTBa npumecei”
BOJIBI I1o020mogKa K npaKmu4eckum 3auAmuim:
Wzyuenne maTepuaina rno paszgeny "TerioBsie
cxeMsl sHeprobiokoB TOC. cnonb3oBanue
Boasl Ha TOC"
Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: M3yaenne
JIOTIOJTHUTEIBHOTO MaTepHraja Mo pa3zaenam
"TemnoBbie cxeMbl SHeproomokoB TOC.
Ucnonb3oBanue Boasl Ha TOC"
H3yuenue mamepuanoe n1umepamypHoix
UCIOYHUKOG:
[1], 14-91
[2], 9-23
[5], 5-47
2 IpensapurensHas 48 10 16 6 - - - - - 16 - ITodzomoeka k npakmuyecKum 3aHaAmuam:
OYKCTKA BOJIBI W3zyyenue marepuana 1o pasaeny
2.1 [IpensapurenpHas 16 4 4 2 - - - - - 6 - "IlpenBapuTenbHast OUUCTKA BOABI"




O4YHMCTKa BOJbI
METOAaMM KoaryJjaannuu
1 OCAXKICHUA

Ilo020mogxa K KOHmMpoONbLHOU padome:
[MoaroroBka marepuana k KM-2
"IIpenBapuTenbHast OUUCTKA BOABI (KOAryJIsIys,

2.2 IIpensaputensHast 12 2 4 4 duoxynsanus, n3sectkoBanue)", KM-3
OYHUCTKA BOJBI METOJIOM "TexHONOTHA QUITBTPOBAHIS BOABI
HM3BECTKOBAHS (ocBetnenwue)"
2.3 OcBeTiIeHHE BOIBI 20 4 8 6 Iloozomoeka pacuemusix 3adanuii: Beioop
METOAAMH CXEMBI MIPeBapUTEIFHON OYMCTKH BOBI.
($UIBTpOBaHUSA KagecTBO BO/IBI TOCTIE H3BECTKOBAHUS U
KOaryJIsiuu. PacueT 0CBETIUTEIBHOTO
¢bubTpa.
Iloozomogka k 1abopamopnoit pabome:
[ToArOTOBUTH MIPOTOKOJIBI JIs1 BBITOTHCHHUS
nabopaTopHbIX padoT 1. "TlpenBapurenbHas
00paboTKa B OCBETIIUTEIIC METOIAMH
ocaxkaeHus"; 2. "DKcrulyarauus
OJTHOKAMEPHOTO OCBETIHUTEIHHOTO
(Mexanngeckoro) ¢guipTpa”
CamocmosamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"IIpenBapuTenbHas 04UCTKa BOABI"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], 92-195
[5], 48-103
3 O0paboTKa BOIBI 44 12 16 14 Ilo020mo6Ka K KORMPOIbHOU padome:
METOJaMH HOHHOT'O [MonroroBka marepuana k KM-4 "O6paboTka
oOMeHa BOJIBI METOJJAMH HOHHOTO OOMeHa"
3.1 HMoHooOMeHHBIH 22 6 8 6 Iloozomoeka K npaKmuyecKum 3aHamusim:
poLecc N3zydyenne marepuana mo pazaeny "OO6paboTka
3.2 O0paboTka BOIIBI 18 4 8 6 BOJIBI METOIAMH MOHHOr0 0OMeHa"
METOJIOM HOHHOTO Ilodzomogxa pacuemnvix 3adanuii: Pacuer
oOMeHa ¢bunbpTpa cMemanHoro nercTBuUs. Pacuer
3.3 TexHosornueckue 4 2 - 2 AHUOHUTHBIX (anLTpOB. PacueT kKaTHOHUTHBIX
CXEMbI HOHUTHBIX GUIBTPOB.
YCTaHOBOK Iloozomoeka k nabopamopnou padome:

HO}IFOTOBKa IIPOTOKOJIA K BBITIOJTHECHUA
naboparopubix padbot Ne 3 "OnTumusanus
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paboThl BOZOPOA-KaTHOHUTHOTO (prnbTpa", Ne 4
"PaboTa 00eccoIMBaroNIel yCTAHOBKY C
0JIOYHBIM BKJIIOYEHUE QUILTPOB"
Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTOTHUTENBHOTO MaTepHaia o pa3zieiny
"O6paboTKa BOABI METOJAMH HOHHOTO OOMEHa

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG:

[1], 196-307
[5], 104-166

4 MeMOpaHHBIE METOBI 14 IloozomogKa K npaKmu4ecKum 3aHAMUAM:
OYHCTKH BOJBI Wzyyenne MaTepuana mno pasaeny
4.1 Texuonorus 6 "MeMOpaHHbIE METO/IbI OYUCTKH BOJBI"
MeMOpPaHHOTO Camocmosamenbroe uzyueHnue
00eCCOJIMBaHMS meopemuyueckozo mamepuana: VI3yaenue
4.2 Tunbr MeMOpaHHBIX 4 JIOTIONTHUTEIHHOTO MaTepralia o pasaery
TIPOIIECCOB "MemOpaHHBIE METOIBI OYUCTKH BOJIBI"
4.3 Memb6panHbIE 4 Iloozomoeka K meKyuiemy KOHmpoo:
YCTaHOBKU [onroroBka marepuana k KM-5 "MemMOpaHHbIe
METOBI OYUCTKH BOAEI"
Ilodzomoeka pacuemuvix 3a0aHuiL:
H3meHeHue 1moka3aTess KauecTBa BOJIbI 10
crynensam BITY
H3yuenue mamepuanos aumepamypHbslx
UCHOYHUKOG:
[1], 308-435
[2], 24-370
[5], 167-181
5 Tepmuueckrue METObI 10 Iloozomoeka pacuemmnvix 3adanuii: Pacuer
MOJITOTOBKH BOJIBI JeKapOOHU3aTOpa
5.1 Tepmudeckuii criocod 4 Ilod20mogKa K npaKmuyeckum 3aHAMUAM:
00ecCcoMBaHuUs W3ydenune maTepuana mo pa3uaeny
5.2 V nanenue u3 BoabI 6 "TepMUYECKHUE METO bl OYMCTKH BOIBI"

PACTBOPCHHBIX Ira30B

Iloozomoeka K KOoHmpobHOU pabome:
[ToaroroBka marepuana kK KM-6 "Tepmuueckue
METOJIbI OYMCTKH BOjbI. OOpaboTka
OXJIAXKJAIOMICH BOJBI U B CHCTEME




TemnocHaoxenus"

CamocmoamenbHoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"TepMUYECKHEe METOBI OYMCTKH BOIHI"
H3yuenue mamepuanog 1umepamypHulx
UCMOUHUKOB:

[1], 436-456
[5], 182-209, 239-266

6 O6paboTtka Ilo0z0mo6Ka K npaKmuuecKum 3aHamusm:
OXJIaXJarolIel BOJbI HA W3yyenune marepuaina mno pazaeny "O0OpaboTka
T3C oxnaxaatomiei Bojasl Ha TOC"
6.1 O06paboTka Ilo020mo6Ka K KOHMPOILHOU padome:
OXJIAK A0 BOJbI HA ITonrotoBka marepuana k KM-6 "Tepmuueckue
T3C METOJIbI OYUCTKH BoJbl. OOpaboTKa
oXJIaKTaroIel BOJIbI ¥ MOAMUTOYHOM BOIbI
CHCTEMBI TeTIOCHAOKEeHHA"
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"O06paboTka oxiaxmatomniei Boasl Ha TOC"
H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:
[1], 457-471
[5], 210-223
7 O6paboTka BOJIBHI B Iloozomogka kK npaKmuuecKum 3aHAMUAM:
cucrteMax W3yuenne maTepuana no pasgeny "O6paboTka
TEIUIOCHAOKEHHS BOJIBI B CHICTEMaX TemIocHa0xeHus"
7.1 O6paboTka BOJBI B Tloozomosxa Kk KOHmMPOIbHOUL pabome:
cucTemMax IoxroroBka marepuana k KM-6 "Tepmuueckue
TETIOCHAOKEeHUS METO/IbI OYUCTKH BObI. OOpaboTKa

OXJIQKIAIOIIEHN BOABI ¥ IOAIINTOYHON BOIbI
CHCTEMBI TeIUIOCHA0XKeHUA"
Camocmoamenbhoe uzyuenue
meopemuueckozo mamepuana: Vzyuenve
JIOTIOJTHUTEIHFHOTO MaTepuaa Mo pa3zeny
"O6paboTKa BOJIBI B CHCTEMAX
TenaocHa0xeHus"

Iloozomoeka pacuemnvix 3ad0anuu: Pacuer
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TpeOyeMOoro KOJIMYEeCTBa U OTpeie/ieHne
TUTIOpa3MepPOB 000pymoBaHus. Brioop
000pyI0BaHUS.

H3yuenue mamepuanos 1umepamypnolx
UCHOYHUKOB:

[1], 242-253
[5], 138-150
8 Ou4uCcTKa CTOYHBIX BOJ 10 4 - 2 - 4 - IToozomoeka K KOHmMPOIbHOU padome:
3JIEKTPOCTAHLIMN [onroroBka marepuana k KM-7 "TexHomornu
8.1 Crounsle Bousl TOC n 6 2 - 2 - 2 - OYHCTKH CTOYHBIX BOx"
ADC IloozomoeKka K npAKMuYecKuUM 3aHAMUIM:
8.2 DKOJIOTUIECKHE 4 2 - - - 2 - Nzyyenne matepuana no pazaeny "Ouucrka
aCIEeKThl Pa3IuYHbIX CTOYHBIX BOJI JIEKTPOCTaHIIH"
TEXHOJIOTHH 00paboTKU Camocmoamenvnoe uzyuenue
BOJIBI meopemuueckozo mamepuana: VIzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana o pa3aeny
"OYuCTKa CTOYHBIX BOJ 3JEKTPOCTaHIIMH"
Iloozomoeka pacuemusix 3a0anuii;
OmnpeneneHre 00bEMOB U COCTaBa CTOYHBIX
BOJIBI BOJAOTIOATOTOBUTEIBHOMN YCTaHOBKHU
H3zyuenue mamepuanos iumepamypHsLx
UCHOYHUKOG:
[1], 472-492
[3], 363-406
[5], 224-238
9 [TpoektupoBaHue 28 - - - - 28 - Ilodzomoska pacuemusix 3adanuii:
BOOIOATOTOBUTEILHO IToaroToBKa K 3aIluTe pacueTHO-rpaduIecKoit
it yctanoBku 1t TOC ¢ paboThI
sHeproomokamu CKIIT H3yuenue mamepuanos 1umepamypHslx
9.1 Pacuer npn 28 - - - - 28 - UCHIOYHUKOB:
MPOEKTUPOBAHUU [1], 253-260
BOJIOTIOZTOTOBUTEIIHHO [4], 5-32
i ycranoBku Ha TOC [5], 150-157
DKk3aMeH 36.0 - - - 0.5 - 33.5
Bcero 3a cemecTp 216.0 48 32 16 0.5 84 335
Hroro 3a cemecTp 216.0 48 32 16 2 - 0.5 117.5

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unanBu1yansHble KOHCYIBTAIMH 110 KYpCOBBIM MpoekTaM/padboram; 'K- rpynmnoBsie KOHCYIbTAIUH 110 pa3jienam




muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konrakTHas padota; TK — Texymmii KoHTposb; [TA — nmpomexyTouHas
aTTecTalus
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Tennoswie cxemwl suep2obrokos TOC. Henoavzosanue soowvl na TOC

1.1. Ucnonws3oBanue Boasl Ha TOC

Hcnonb3oBanue Boabl Ha TOC. Tunuunsie cxembl oOpamenus Boasl Ha TOC. Tlotepu Boas! U
napa Ha TOC. Pacuer mpoM3BOAMTEIBHOCTH BOJONOJATOTOBUTEIBHOW YCTAHOBKH. 3arpsi3HEHUE
BOJIHOTO TeruioHOocuTels B TpakTax TOC.

1.2. Tunbl U XapaKTEPUCTUKHU TPUPOIHBIX BOJT

[Ipumecn M eCcTeCTBEHHBIM XUMUYECKUM COCTAB MOBEPXHOCTHBIX M IMOJ3EMHBIX MPUPOJIHBIX
BOJ. 3arpsi3HEHUE MPUPOIHBIX BOJIOEMOB CTOKAMH IPOMBIIUIEHHBIX, CEIbCKOXO3SIMCTBEHHBIX U
KOMMYHaJIbHBIX MPEATPUITHIH.

1.3. TexHonormyeckue mokKa3aTesi KauecTBa BOIbI

CriocoObl  BhIpaKCHHSI KOHIEHTpanui. JKecTKocTh, IEI0YHOCTh, CcoJieconepkanue, pH,
yAelbHAsE 3JEKTPUYECKas MPOBOJAUMOCTb, KOHLEHTpPAUUU OTIEIbHBIX HOHOB, KOHILIEHTpalUs
rpy0OaCIIEpCHBIX MTPUMECEN (IIJIOTHBIN U CyXOl OCTaTOK, MyTHOCTb, IIPO3PAaYHOCTh), COJIEP/KaHNE
KOJUTOMIHBIX YacTull (I{BETHOCTh, OKUCIISIEMOCTh, OOIINUNA OpraHMYeCKUil yriaepoa), KOHIEHTpalus
pacTBOPEHHBIX T'a30B.

2. Ilpedsapumenvras ouucmxa 600bl

2.1. HpeI[BapI/ITeJII)HaFI OYHMCTKa BOAbI METOAAMU KOAryJIsaIMU U OCAKIACHHUA

DU3NKO-XUMHYECKHE IIponecChl, NPOTCKAIHUE B BOJAC IIPU KOAT'YJIAIHUU U (bﬂOKy.]'IHI.[PIH.
PeareHTm, MNPUMCHACMBIC [OJI1 TCXHOJIOTMU KOaryjasinuun ¢ q)HOKyJISILII/II/I. HpI/IHHI/IHHaJIBHBIG
TCXHOJIOTHUYCCKUEC CXEMblI KOAryJBIMUOHHBIX YCTAaHOBOK. CDaKTOpBI, BIIMAIOIIHUEC Ha IIPoHeccC
Koaryjsigun u (1)JIOKy.]I$IIII/II/I. TexHomoruueckrue MmokaszaTelii KadecTBa BOABI IIOCJIC KOaryJIsiuuu.
SJICKTPOXI/IMI/IIIGCKaSI KoaryJsnus. KonTakTHas KoaryJjsanusA.

22 Hpe)IBapI/ITeJ'[BHaSI OYHNCTKA BOJAbI METOAOM U3BCCTKOBAHU S

OU3NKO-XUMHUYECKHE TIPOLIECChl, MPOTEKAIoIIMe B BOAE NPHU H3BECTKOBAaHUU. PeareHTsl,
HpI/IMCHSIGMI)IC JIs1  TEXHOJIOTUHN HU3BCCTKOBAHUA. XI/IMI/I‘IGCKI/IC peaKHI/II/I, HpOTeKaIOHH/IC HpI/I
M3BECTKOBAHMU BOJBL. [IpUHIMNHANBEHBIE TEXHOJIOTUYECKHUE CXEMbl YCTAaHOBOK Uil 00paboTKu
BOJIBI METOIAMHU OCAXIEHHUA. TEXHOIOrHYECKHE IT0KA3aTeIN Ka4ecTBa BOABI IIOCIIE U3BECTKOBAHU.
CoIon3BECTKOBAHHE.

2.3. OcBetneHue BOJbl METOIaMU (UIIbTPOBAHUS

Mexanusm ¢GuIBTpOBaHHUS BOABI uepe3 GMIbTpyromuil mMarepuan. OcBeTUTENbHbIE (UIBTPHI
HACBhIIHOTO M HAMBIBHOTO THMA. OTambl pabOThl OCBETUTENbHBIX (UILTPOB. TpedoBaHus,
npeabaBisieMble K (QUIBTPYIOIIUM MaTepuaiaMm A (UIBTPOB HACBITHOTO M HAMBIBHOTO THIIA.
OuncTka TypOMHHOTO KOHJIEHCaTa B OCBETJIUTEIbHBIX (PHIIBTpax. DIEKTPOMArHUTHBIA (QUITBTP.
OcanuTenpHble MPOLECCH MPeABAPUTEILHON OYMCTKU BOIbI (OTCTauBaHue, (pIoTarus).

3. Obpabomka 60061 MemModamu UOHHO20 0OMEHA

3.1. MoHOOOMEHHBII mporiece

HNonooOMeHHbIe MaTepHaibl, IPUMEHsEMbIE Ha BOJIONOArOTOBUTENBHBIX YCTaHOBKaX. PU3NKO-
XUMHUYECKHE TpoLecchl MOHHOro obmeHa. Kiaccudukamus M CBOWCTBA HMOHOOOMEHHBIX CMOJL
Peakuuu nonHoro oOMeHa. XapakTepUCTUKH peakluii HOHHOTO 0OOMeHa.
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3.2. O6paboTka BOJBI METOJIOM HOHHOTO OOMEHA

TexHonorust kaTtuoHupoBaHusi. Na-katuoHupoBaHue. H-xaruonupoBanue. TexHomoOrUs
annonupoBanus. OH-anonupoBaHue. TeXHOJOTHS HOHUTHOTO (XHMHYECKOT0) OOECCOTMBAHUS
BoJibl. [Ipoueccsl nocnenoBarenbHoro H-OH-unonupoBanust Boasl. Ilponecc comectHoro H-OH-
nonupoBanuss Boiabl. PCJ[ ¢ BHyTpeHHEHl M BBIHOCHOW. TEXHONOIMM MPSAMOTOYHOIO H
MPOTUBOTOYHOTO HOHHOTO OOMEHa.

3.3. TeXHOJIOrM4ecKHe CXEMbl HOHUTHBIX YCTAaHOBOK

CxeMmbl BKJIFOYEHHS MOHUTHBIX (PUIBTPOB. DTallbl SKCILTyaTallUd MOHUTHBIX (UIbTpoB. CXeMBI
XMMOOECCOMMBAIOIINX YCTaHOBOK. bioynas oOecconmBaromias ycraHoBKa. TexHomIornyeckas cxema
BIIY. Asromaruzanusa BITY.

4. Membpannvle memoovl o4UCmKYU 600bl

4.1. TexHnonorus MeMOpPaHHOTO 0OECCONMBAHUS

[Tpoueccel, mnpoTekaronie B MEMOpPaHHBIX YCTAHOBKaxX. XapaKTEpPUCTUKU U CTPOCHHUE
nonynponunaeMoii MemOpansl. CriocoObl MemOpaHHOW ouucTKH. CBOWCTBAa W Kiaccudukaims
mMeMmOpaH. DakTopbl, BIHMSIOIIME HA TMOKa3aTean paboThl MeMOpaH. 3arpsi3HEHHE U CIIOCOOBI
OUYMCTKHU MEMOpaH.

4.2. Tunbl MeMOpaHHBIX MTPOLIECCOB
Maxkpodunsrpuus. Mukpodunbrpanus. Yinerpaduibtpanus. Hanodunbtpanus. OOpaTHBIif
0CMOC. DIIEKTPOAUAIH3. DIEKTPOAeUOHM3aIMs. MeMOpaHHas Jierazaius.

4.3. MeMmOpaHHbBIE YCTaHOBKU
MewmOpanHble 37€MEHTHI. YCTaHOBKM oOpaTHoro ocmoca Ha BIIY. Dnexkrpoauanu3nbie
anmaparbl. Y CTaHOBKA 3JIEKTPOIEMOHU3ALUH. Y CTAHOBKM MEMOpaHHOM Jiera3aluu.

5. Tepmuueckue memoovl NOO20MOEKU 800bl

5.1. Tepmuueckuii criocod odecconuBaHus
OU3NKO-XUMHUYECKUE MPOIIECCH TEPMUUYECKON MTOATOTOBKH 100aBOYHOM BOibl. McnapuTenbHble
YCTaHOBKH. [IUCTUILIALIMOHHBIE YCTAHOBKHU.

5.2. Y anenue u3 Bo/ibl paCTBOPEHHBIX T'a30B

[Tponieccer abcopOruu U jecopOuuu ra3oB. TexXHONOrHs TEPMUYECKOH Jaea’pal BOJIbI.
TexHonorust aexkapOOHM3AIMM BOJAbI. XUMHUYECKHE METOJbl YJalleHUss U3 BOAbl KOPPO3MOHHO-
arpecCUBHBIX I'a30B. ANnaparsl JUIsl yAAJIEHUS PACTBOPEHHBIX Ia30B.

6. Obpabomka oxaascoaroweli 600wl Ha TOC

6.1. O6paboTka oxnaxmaromei Boasl Ha TOC

Knaccugpukamus cucrem oxnaxiaeHus. CHCTEMBl OXJXICHHS KOHJEHcaTtopa TypOuWH.
[IpsMoTOUHBIE BOJHBIE CHCTEMBl OXJaxIeHHUA. (OOOPOTHBIE BOJHBIE CHUCTEMBl OXJIAKICHMS.
CrniocoOsI peoTBpalleHust 00pa3oBaHMs OTJIOKEHUH B KOHIEHCATOpax TypOuH.

7. Obpabomxa 800bl 8 cucmemax meniocHadIceHus

7.1. O6paboTKa BOABI B CHCTEMAaX TEIJIOCHAOKEHUS
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OTKpBITBIC n 3aKpBITI/Ie CUCTCMBI TeHHOCHa6)KeHI/ISI. HOI[FOTOBKa HOI[HHTO‘IHOﬁ BOAbI CUCTCMBI
termocHa0kenusi. OOpaObOTKH TOJAMMTOYHOW BOJBI B CHCTEMax C IMHKOBBIMH BOJOTPEHHBIMU
KOTJI1IaMU. HaKI/IHL U OTJIOXCHHA B CHCTCMC OTOIIJICHUA. KOppO3I/ISI B CHUCTEMC OTOIIJICHU:.
MexaHHueCKHEe IPUMECH B cHcTeMe oToruteHus. O0opymoBaHHe W METObI BOJIOIMOATOTOBKH JIJIs
CHCTEM TEIIOCHAOKEHMUSL.

8. Ouucmxa cmoyHblx 800 INEKMPOCMAHUUY

8.1. Ctounsie Boanl TOC u ADC

CTOKH YCTaHOBOK MpEABAPUTEIBHON OYMCTKH BOJIbI. CTOKM HOHOOOMEHHBIX YCTaHOBOK. CTOKH
YCTaHOBOK 0OpaTHOro ocmoca. COpPOCHBIE BOJIBI CHCTEM OXJIAKICHHUS KOHICHCATOPOB TYPOWHBI.
KoMMyHaIbHO-0BITOBBIC U XO3SIICTBEHHBIC CTOYHBIC BOJIBI.

8.2. DKOJOTUYECKHE aCMIEKThI PA3IMYHBIX TEXHOJIOTHI 00paOOTKH BOJIBI

CrocoObl OYHMCTKM CTOYHBIX BOJA. buonormuyeckas O4YHCTKAa CTOYHBIX BOJA. MexaHuueckas
OYHCTKA CTOYHBIX BOJA. PU3MKO-XHMHYECKas OYMCTKA CTOYHBIX BOX. YCTAHOBKH CIHENHAIBLHON
ouncTKU Boasl Ha ADC.

9. Ilpoexkmupoeanue 6o0onood2omosumenvrou yemanosxu 0 TIC ¢ snepzodbarokamu CKII

9.1. Pacuet npu npoeKTUPOBAHUHU BOJIOMOATOTOBUTENHHOM ycTaHOBKH Ha TOC

3.3. Tembl NpPaKTHYECKUX 3AaHATHI
1. [Ipon3BOAUTEIHLHOCTH BOIOMIOATOTOBUTENBHOM ycTaHOBKU Ha TOC. Beibop Tunopasmepon
U KOJINYECTBA 000PYIOBAHHS;
2. HeliTpanu3zanus CTOYHBIX BOJI 00€CCOIUBAIOLIEH YCTaHOBKH;
3. Tepmuueckoe yJajieHue paCTBOPEHHBIX ra30B;
4. I3MeHeHre HOHHOT'O COCTaBa BOJIBI 10 CTYNEHSAM IIPU 00€CCOIMBAHUM METOJIOM HOHHOTO
oOMeHa;
5. OcBeTIieHrEe U3BECTKOBO-KOAryJIMpOBAaHHOMN BO/JIBI;
6. [TokazaTenu kayecTBa BOABI [1OCIIE KOATYJISILIMU M U3BECTKOBAHUS B OCBETIIUTEINE;
7. Onenka nmokasaTejei KadecTBa BOBI;
8. CrtocoOBbI BBIpaKEHHS KOHIICHTPAIIHIA.

3.4. TeMbl 1a00paTOPHBIX padoT
1. PabGora obOecconuBaroieil yCTaHOBKH C OJIOYHBIM BKJIFOUEHHE (PUIIBTPOB;
2. OntumMu3zanus paboTsl BOJOPOJA-KATHOHUTHOTO (DUIIBTPA;
3. Dkcmtyaranus 0JHOKaMEpPHOI'O OCBETIUTENILHOTO (MEXaHUYECKOT0) (PUIIbTPa;
4. IlpensaputenbHas 00pabOTKa B OCBETIUTEE METOJAMH OCAXKICHUSI.

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)

1. OOcyxnenue MaTepualioB mo keiicam paszzaena "TemoBble cxeMbl 3HeprodnokoB TOC.

Wcnonp3zoBanue Boasl Ha TOC"

O6cyxaeHue MatepuaioB o kelicam pazzaena "llpeaBaputenpHas ouncTKa BObI"

3. OOcyxaenue martepuaioB Mo kedicam paszzgena "OOpaboTka BOABI METOJaMH HOHHOTO
obmena"

N
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No ok

®©

9.

Ob6cyxaeHne MaTepuasioB Mo Kelicam paszzaena "MeMOpaHHbIE METOIbI OUMCTKH BOJbI"
OO6cyxaeHre MaTepualoB 1Mo Keiicam pasjaena "TepMudeckue METOIbI TTOAITOTOBKH BOBI"
OO6cyxeHre MaTepuaioB Mo keiicam pasaena "Ob6paboTka oxiaxkaaromieit Boasl Ha TOC"
OOcyxneHue MarepuasioB 1o Keiicam paszaena "OOpaboTka BOABI B CHCTEMax
TeruiocHabxeHus"

OO6cyxaeHrne MaTepraioB 1o Keicam pasjaena "O4rcTKa CTOYHBIX BOJI AJICKTPOCTAHIIHMA"
[IpoBeneHue 3aMT pacuyeTHO-rpaGUIECKOTO 3aTaHHS

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3annaHupOBaHHBIE PE3YIbTAThI

Howmep pasznena auciuruinHs (B

O11eHOYHOE CPEACTBO

Koapl
o0ydeHUs IO TUCITUILTHHE COOTBETCTBUU C 11.3.1) (THI ¥ HAUMEHOBAaHUE)
MHIUKATOPOB
(B COOTBETCTBUHU C pazfesioM 1) 1]2|3|4]5]|6]7]8]09
3HaTh:
OCHOBHBIE OMpPE/ICIICHUS, TectupoBanue/Tepmuueckie METOABI OUUCTKU
3aKOHOMEPHOCTH, TEXHOJIOTHH U BUIBI Bobl. OOpaboTKa OXTAKIAIOMICH BOIBI U
o0opynoBaHusl, IPUMEHsIEMbIE B N-1nk-3 + |+ |+ |+ MOJIMTUTOYHOM BOJBI CUCTEMBI TETIJIOCHA0KEHUS
BOJIOIIOITOTOBKE HA DHEPICTHUECKUX T
ecrupoBaHue/TeXHOIOTUN OYUCTKU CTOYHBIX BOJT
00BEKTaxX
OCHOBHBIE (DU3UKO-XUMHUYECKUE Tecruposanue/McnonszoBanne Bosr Ha TOC.
MIPOLIECCHI TOATOTOBKH JOOABOYHOI KonuenTpanuu npumeceit
Boael HA TOC u ADC -

A WJI-Trkcs + * | Pacuerno-rpaduueckas padora/IlpoekTuposanue
BOJIONOJITOTOBUTENBbHOM ycTanoBkH 111 TOC ¢
sueprob6iokamu CKIIT

OCHOBHBIE [TOKa3aTeNH, TectupoBanre/MeMOpaHHbIE METOABI OUYHCTKU

XapaKTePU3YIOIINE KaYeCTBO BOJIBI U UX BOJIBI

M3MEHEHHUE TI0 CTYMEeHAM 00paboTKU MpH

YHCIBIM O0P p TectupoBanne/O6paboTKa BOJbI METOIAMHU

MMOATOTOBKE J00OABOYHOM BOJIBI

MOHHOr0 0OMeHa
NJ1-2nk-3 + |+ |+

TectupoBanue/IIpeaBaputensHas OUUCTKA BOJIbI
(xoarynsuus, GIOKYISIMS, U3BECTKOBAHHE)
TectupoBanue/TexHonorust GUILTPOBAHUS BOJIBI
(ocBeTIieHHE)

YMersn:

MPUHUMATh KOHKPETHBIS Pacuetrno-rpaduueckas padora/IIpoektupoBanue

TEXHOJOTUYECKUE PEIICHUS TTPU BOJIONIOATOTOBUTENBLHOM ycTaHOBKH yist TOC ¢

MPOEKTUPOBAHUH U IKCILTYaTaIlHH N-1nk-3 + | snepro6nokamu CKIT

YCTaHOBOK TTOJIFOTOBKH JTOOABOYHOM

Boabsl Ha TOC u ADC
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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
S cemecTp

Dopma peanuzanuu: 3anmra 3a1aHus
1. IlpoekTupoBanue BOAOMOArOTOBUTENBbHON ycTaHOBKH /Uit TOC ¢ sneprodmokamu CKIT
(Pacuerno-rpaduueckas pabora)

DPopma peanmzanuu: KommnerorepHoe 3aanue
1. Ucnionws3oBanue Boabl Ha TOC. Konnentpanuu npumeceit (TectupoBanmue)
2. MemOpanHble MeTOIbI OYUCTKH BOJIbI (TecTupoBanue)
3. O6paboTka BoAbI METOJaMU HOHHOTO oOMeHa (TecTupoBaHue)
4. IlpenBapuTenbHas OYUCTKA BOJBI (KOATYISIINSA, (IIOKYIISIHS, N3BECTKOBAHUE)
(TectupoBanue)
5. Tepmuyeckue MeToAbl OUUCTKU BO/bI. OOpadoTKa OXJIaXAaroIel BOAbI U MOANUTOYHOMN
BOJIbI cHCTEeMBI TerutocHabxeHus (TectupoBanue)
6. Texnosnoruu ounctku cTouHblx Box (TectupoBanue)
7. Texnonmorust punbTpoBanus Bojbl (ocBeTiaeHue) (TectupoBanue)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOoUYHAs aTTECTALUS MO JUCIUIINHE

Oxzamen (Cemecmp NoS)
OneHka ompenenseTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHIOBOM CHUCTEME IS
cryneatoB HUY «MDW» Ha ocHOBaHWHU CEMECTPOBOM M 9K3aMEHAIIMOHHON COCTABJISIFOIITUX.

B numioM BBICTaBIsS€TCS OILIEHKA 3a 5 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. BogonoarotroBka B 3HEpreTHKe : yueOHOE U3AaHKE ISl pealn3allid OCHOBHBIX
00pa3oBaTeNbHBIX IPOrPaMM BhICIIEro 0Opa3zoBaHus o HamnpasieHuto 13.03.01 "TennosHepreruka
u terorexuuka" / C. JI. I'pomos, E. K. lonros, K. A. Opnos, B. ®. Oukos, Hai. uccnen. yu-t
"MBOU" (HUY"MBHN"). — Mocksa : M3a-s0 MOU, 2021. — 576 c. — Kaura-noGeautens KOHKypca
pyKorucel yaeOHOMN, HAy4HO-TEXHUYECKOW U CIPaBOYHOM JINTEPATYphI 110 SHEPTeTUKE, TOCBSILI.
90-netuto MOU u 100-neruto muiana 'OBJIPO. — ISBN 978-5-7046-2439-4.
http://elib.mpei.ru/elib/view.php?id=11789;

2. TexHonoruu MeMOpaHHOTO pa3/ieJieHHs B IPOMBIIIICHHOM BogonoAroroBke / A. A. IlanTenees,
b. E. Ps6uukos, O. B. Xopyxwuii, u ap. — M. : [leJIn mmoc, 2012. — 429 c. — ISBN 978-5-905170-
14-0.;

3. [Ipupomooxpanusie TexHonoruu Ha TOC : yueOHOE U3IaHue JUTsl peaTu3aiii OCHOBHBIX
00pa3oBaTeNbHBIX IPOrPaMM BBICIIET0 00pa3oBaHMs MO HarpasieHuto noarorosku 13.03.01
"Temnosnepretuka u terorexuuka" / Y. C. Hukurtuna, B. b. IIpoxopos, U. B. [lytunosa, [u ap.],
Harm. uccnen. ya-tr "MOU" (HUY"MBU") ; pen. H. 1. Poranes, B. b. [IpoxopoB. — Mocksa : 13a-
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B0 MOU, 2021. — 452 c. — Kaura-nobeaurens KOHKypca pyKonuceid yueOHoi, HayqHO-
TEXHUYECKOM U CIIPABOYHOM JIUTEPATYPHI 1O SHEPreTUKe, NocBsmeHHoro 90-neruro MOU u 100-
neruro ana ODPJIO. — ISBN 978-5-7046-2428-8.
http://elib.mpei.ru/elib/view.php?id=11652;

4. Konsuios, A. C. IIpoueccs u anmapaTsl BOJONOATOTOBKH. COOPHHUK pacueTHBIX 3a/IaHHH :
yaeOHoe rmocobue o aucuuruimaam "Bogomoaroroska', " XUMHUKO-TEXHOJIOTHYECKUE TIPOLIECCHI,
anmnapatbl U pexxumMbl", "OUUKO-XUMUYECKHE OCHOBBI TEXHOJIOTMH BObI", "XUMUKO-
TEXHOJIOTHYECKHUE TIPOLIECChl BOIONMOATOTOBKU" 110 HampaBiieHuto "Temnosnepreruka" / A. C.
Komsuio, Mock. auepr. ua-t (MOU TVY). — M. : U3a-Bo MDBU, 2006. — 60 c. — ISBN 5-7046-1325-
X,

5. Kombinos A.C. , JlaBeirud B.M. , OukoB B.®. - "BogonoaroroBka B 3HepreTuke",
W3narensctBo: "U3narensckuit jom MOU", Mocksa, 2016 - (310 c.)
http://e.lanbook.com/books/element.php?pll_id=72208.

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Office / Poccuiickuii makeT 0o(hUCHBIX IPOrpamm;

2. SmathStudio;

3. TBT Shell.

5.3 UnTepHeT-pecypcesl, BKIOYasA NMpodeccuoHa bHble 0a3bl JAHHBIX H HHGOPMAIMOHHO-
CIIpaBOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0uM0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gubamoreka - https://elibrary.ru/

4. baza nanapix BUHUTMH online - http://www.viniti.ru/

5. ba3za nanHbIX )KypHasioB m3nateabcrBa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HaumonasbHasi 3J1eKTpOHHasi 6ubanoTteka - https://rusneb.ru/

10. 9BC "KoncyabsTant ctyaenta' - http://www.studentlibrary.ru/

11. Ba3za nanubix n3aareiabcrBa Annual Reviews Science Collection -
https://www.annualreviews.org/

12. Kypuaisl uznaresancra Cambridge University Press - https://www.cambridge.org/core
13. KypuaJwsl Institute of Physics (IOP), Betuxoopuranus - https://iopscience.iop.org/
14. Kypuajbl HayuHoro o6mectBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

15. MMaTenTHas 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

16. Kypuaias! m3nareanctsa Oxford University Press - https://academic.oup.com/journals/
17. XKypuaasl m3nareanctBa Wiley - https://onlinelibrary.wiley.com/

18. DnexTponnas 6udommoreka MIU (3B MDIU) - http://elib.mpei.ru/login.php

19. MopTaa oTKPHITHIX TaHHBIX Poccuiickoii @enepanuu - https://data.gov.ru

20. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA TPYAA M CONUATbHOI 3aIMThI PO -
https://rosmintrud.ru/opendata

21. Ba3a OTKPBITHIX IAHHBIX MPO(}eCCHOHAIBLHBIX CTAHAAPTOB MUHNCTEPCTBA TPYAA U
connagbHoi 3amuTel PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

22. ba3a OTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHYECKOro pa3surus PO -
http://www.economy.gov.ru

23. Ba3a oTKpBITHIX JaHHBIX PocunmonuTopunra - http://www.fedsfm.ru/opendata
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24. DeKTpOHHAA OTKPbITasA 0a3a naHHbIX "Polpred.com O630p CMHU" -

https://www.polpred.com

25. UndopmannonHo-cnpaBoynas cucrema «Kogexe/Texakemepr» - Hitp:\\proinfosoft.ru;

http://docs.cntd.ru/

26. HanmoHaIbHBII MOpPTAJI OHJIAIH 00yueHus «OTKpbITOE 00pa3oBanuey - https://openedu.ru
27. OpuumnanbHblii caiiT Pe1epajbLHOI0 areHTCTBA M0 TEXHUYECKOMY PeryJJMpoBaHUI0 U

MeTpoJioruu - http://protect.gost.ru/
28. OTkpbITasi yHUBepcuTeTckasi HHpopmanuonHas cucrema «POCCHUS» -

https://uisrussia.msu.ru

29. OpuumnanbHblii caiiT MUHHCTEPCTBA HAYKH M BbIcIero oopazoBanusi Poccuiickoi
®enepanuu - https://minobrnauki.gov.ru
30. Opunmanbublii caiit @egepabHOIl CaYyKOBI 10 HA30PY B cepe 00pa30oBaHUA U HAYKH -

https://obrnadzor

31. ®enepanbnblii mopraa "Poccuiickoe oopazoBanue’ - http://www.edu.ru
32. Uudopmuo - https://www.informio.ru/
33. AHO «Poccus — crpana Bo3moskHocTei» - https://rsv.ru/education/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHust Homep aynuropun, OcHaenue
HAaUMMCHOBAHUC
Y4eOHble ayAUTOPUH b-205, Yuebnas napra, CTOJI NpenogaBaTelis, CTyl, JoCcKa
JUI IPOBE/ICHUS ayauTopus MeJIoBast, MyJIbTUMEIUMHBIN IPOEKTOP, IKPaH,

JIEKIIMOHHBIX 3aHITHH U
TEKYILEro KOHTPOJISI

KOJIOHKHA

Y4eOHbIe ayIUTOpUU
JUTSL TIPOBEICHUS
MPaKTUYECKHUX 3aHATHH,
KP u KI1

B-411, YucOnas
naboparopus
«BpIuncnuTeabHbIN
uentp TBT»

CTOJI MPEMNOaBaTeIIsl, CTOJ KOMIIBLIOTEPHBIH,
CTyJ, mKad U1t 04K, KOMIIBIOTEPHAS CETh
C BBIX0JIOM B VIHTEpHET, MyJIbTUMEIUITHBIN
MIPOEKTOP, IKPaH, JOCKa MapKepHasi, JOCKa
MapKepHas iepeIBUKHAsI, KOMITBIOTEP
MIEPCOHAIBHBIN, KOHTUITUOHED

VYyeOHble ayAUTOPUH
JUISI IPOBENIEHUS
1a00paTOPHBIX 3aHATHH

B-411, YuecOnas
naboparopus
«BpIuncnuTeabHbIN
uentp TBT»

CTOJI IIPENOAABATEIIS, CTOJI KOMIIBIOTEPHBIH,
CTYJ, Kad U1t 0AEKbl, KOMIIBIOTEPHAS CETh
C BBIXOJOM B MIHTEpHET, MyIbTUMEIUNHBII
IIPOEKTOP, DKPaH, JOCKa MapKepHas, JOCKa
MapKepHas IepeBUKHasA, KOMIIBIOTED
IIEPCOHAJIBHBIN, KOHAUIMOHED

VY4eOHble ayAUTOPUH
JUISl TIPOBEJICHUS
IIPOMEKYTOUHON

aTTecTauuu

B-411, YuecOnas
naboparopus
«BpIuncnuTeabHbIN
uentp TBT»

CTOJI IIPENOAABATEIIS, CTOJI KOMIIBIOTEPHBIH,
CTYJ, WKad U1t 0AEKbl, KOMIIBIOTEPHAS CETh
C BBIXOJOM B MIHTEpHET, MyIbTUMEIUNHBII
IIPOEKTOP, DKPaH, JOCKa MapKepHas, JOCKa
MapKepHas [epeBUKHasA, KOMIIBIOTED
IIEPCOHAIBHBIN, KOHAUIMOHED

Ilomemmenus misa
CaMOCTOSITEILHOU
paboTHI

HTB-303, JlekunoHHast
ayIUTOPUS

CTOJI KOMIIBIOTEPHBIN, CTYJI, CTOJI
MACbMEHHBIN, BEIIAIKA I OJEXKIbI,
KOMIIBIOTEpHAs CETh C BBIXOAOM B MHTEpHET,
KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHJIULIHOHED

ITomemenus s

B-413/1, Kabuner

CTyJ, WKad UIst XpaHEHUs. HHBEHTAPSI, CTOJ

KOHCYJIbTUPOBaHUS COTPY/AHUKOB Kag. MACBMEHHBIN, XOIOAWIBHUK
HTOT"
ITomemenus st B-417, Ilomemenne Kpecio pabouee, paboyee MECTO COTPYIHHUKA,
XpaHEeHUs yueOHo- CTOJI, CTYJI, KA A5 JOKYMEHTOB, Kad A
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o0opyI0oBaHUS U
y4eOHOT0 UHBEHTaps

BCIIOMOTaTEeIILHOTO
nepconana kad. "TOT"

XPAaHEHUS MHBEHTaps, KOMIIBIOTEPHAsI CETh C
BbIXOZI0M B MIHTEpHET, 10CKa MapKepHas,
MHOT'0()yHKIIMOHAJIbHBIN LIEHTP, KOMIIBIOTEP
[IEPCOHAIbHBIN, IPUHTEP, KOHIULIUOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Bopomnoaroroska

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6

KM-7
KM-8

Hcnonb3oBanue Bobl Ha TOC. Konnentpauu npumeceit (TectupoBanue)

[IpenBapuTenbHast 0OUUCTKA BOBI (Koarymsauus, Gpruokymsiuus, n3sectkopanue) (TectupoBanue)
Texnonorus ¢punbTpoBanus Boabl (ocBetiaeHue) (TectupoBanue)

O0paboTka BoJbI METOJaMU HOHHOTO oOMeHa (TecTupoBaHue)

MeMOpaHHBIE METOABI OYMCTKH BOBI (TecTupoBaHme)

Tepmuueckue METOIbI OUUCTKH BOABI. OOpaboTKa OXJIaXKJAI0IIeH BOIBI U IIOATIUTOYHON BOJIBI
cucreMsbl TeruiocHaoxeHus (TectupoBanue)

TexHnonoruu ounctku ctouHblx Boa (TectupoBanue)

[TpoexTupoBanue BOAOMOATOTOBUTENBbHON ycTaHoBKH aisi TOC ¢ aneprodnokamu CKIT
(Pacuerno-rpaduueckas pabora)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep S — KM: 1 2 3 4 5 6 7 8
pasgena | - Ao AHCR Henens 4 |6 | 8 | 10 | 12 | 14 | 15 | 16
KM:
TennoBbie CXeMbI SHEPTOOIOKOB
1 TOC. Ucnonb3oBaHue BOIBI HA
TOC
1.1 Hcnonp3oBanue Boasl Ha TOC + +
19 Turbl 1 XapaKTepUCTUKH + +
TIPUPOJTHBIX BOJI
13 TexHOIIOTNYECKHE TTOKA3ATENN N N
KauyecTBa BOJBI
2 [IpenBapuTenbHas OUMCTKA BOJBI
[TpenBapuTenbHas OYNCTKA BOJIBI
2.1 METOJaMH KOaryJisiuu 1 + + + +
OCAXKIECHUS
29 [IpenBapuTenbHas OUUCTKA BOJIBI + + + +
METOIOM U3BECTKOBAHUS
23 OcBeTiieHrEe BOIBI METOLAMU + + N N
bunbTpOBaHUS
3 O0paboTka BoAbI METOJAMU
MOHHOTr0 oOMeHa
3.1 HonooOMeHHBII mpoliecc + + + +
39 O6paboTka BOJIbI METOJIOM + + + +
HOHHOTO O0OMeEHa
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TexHoIOrnYecKue cxeMul

3.3 + + + +
MOHHUTHBIX YCTAaHOBOK
4 MeMOpaHHBIE METOJIBI OYHUCTKH
BOJIBI
41 TexHoNOTHSI MEMOPAHHOTO N N + N
o0eccosmBaHus
4.2 Turbl MeMOpaHHBIX MPOIIECCOB + + + +
4.3 MeMOpaHHBIE YCTaHOBKH + + + +
5 TepMuueckrue METOIbI
TIOJITOTOBKH BOJIBI
51 Tepmuueckuit ciocoo + +
' obeccouBaHus
59 VY nanenue u3 BOAbI + N
pPacTBOPEHHBIX ra30B
6 O0paboTka OXJIaXkKIAIOIIEH BOIBI
Ha TOC
6.1 O0paboTka OXJIaXkKTAIOIIEH BOIBI N N
Ha TOC
7 OO0paboTka BOIBI B CUCTEMAX
TEIIOCHA0KEHUS
71 OO6paboTka BOJBI B CUCTEMAX + +
' TEMJI0CHA0KEHUs
5 O4ncTKa CTOYHBIX BOJI
JIEKTPOCTAHIIHN
8.1 Crounsle Boasl TOC u ADC + +
DKOJIOTUYECKHE ACTIEKThI
8.2 Pa3IUYHbBIX TEXHOJIOTHH + +
00pabOTKH BOJIBI
[IpoextnpoBanue
9 BOJIOMOITOTOBUTEIBHOM
ycranoBku Juist TOC ¢
sHeprooiokamu CKIIT
Pacuer npu npoekTupoBaHUH
9.1 BOJIOTIOArOTOBUTEIBHOM + +
yctaHoBkH Ha TOC
Bec KM, %: | 10 15 10 15 10 10 10 20
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