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BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuajabHocTh: 13.04.03 DHepreruyeckoe MANIHHOCTPOEHHE

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: HccaenoBanne n NMPOCKTUPOBAHUEC ABTOMATU3UPOBAHHBIX
THAPABANYE€CKUX U MHEBMATUYECKUX CUCTEM, MALlIMH U arperaTos

YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
TEIIJIOBBIE U ATOMHBIE DJIEKTPOCTAHIIUA

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.06

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

2 cemecTp - 32 yaca;

HpaKTuquKne 3aHATHA

2 cemecTp - 16 yacos;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

2 cemecTp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
JlomaiiHee 3a1aHue
TecTtupoBanue

IIpomeskyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

2 cemectp - 0,3 yaca;

MockgBa 2023




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»

CeesieHun o Bnagensue U3N M3aK

Bnageney, MNMoTankuHa E.H.

WaeHTudHKaTop R2dedd75c-PotapkinaYN-06ff3095

E.H. ITorankuna

(LOIKHOCTB)

COI'ZTACOBAHO:

(mozmucs)

(pacumpoBKa MOAKCH)

PyKOBOI[I/ITe.]—H) MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
o Ceenennn o enagensue L3N M3K BM

06p330BaTeHBHOI/I Szons ’ Bnageney, Opaxenawsunnu b.M.
HpOFpaMMBI * MO ¢ WaeHTudHKaTop Rid5ae6c88-OrakhelashvBM-6133e8 OpaeraH_IBI/IJII/I

(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa HOIIHCH)

3BaHHUE)
MoanucaHo 3NeKTPOHHON nognuceio ®TEOY BO «HUY «M3IU»
3aBeHyIOH_II/II‘/JI Ceenennn o enagensue L3N M3K
Bnageney, Bonkos A.B.

BEITYCKAOIEH Kadeapsl Vinermndnratop R36959360-VoIKoVAV-775a7257 A.B. Boakos

(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa MOIIHCH)

3BaHHUE)



1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Ieabp ocBOeHHs] THCHMILUIMHBI. SBISETCS M3y4eHHE OOIMIMX IPOIECCOB B 00JIaCTH pPabOTHI M
(YHKIIMOHUPOBAHUS TEIUIOBBIX U aTOMHBIX AnekTpocTanuuii (TOC u ADC)

33[{3‘11/1 AUCHHUITIMHbI

- l.u3yuyeHue TEXHOJIOTNU IPOU3BOCTBA AIEKTPUUECKOM U TernoBoi s3Heprun Ha TOC u ASC;
- 2. M3y4YeHHUE MPUHITMIHAIBHBIX TETUIOBBIX cxeM (naiee - [ITC) TOC u ADC;

- 3.M3y4eHHUEe CXeM BKIIIOYeHHS U HOMeHKIaTypbl obopyaoBanus [ITC TOC u ADC;

- 4 uzydyenue pexxuMoB padbotel TOC u ADC.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHI !

Koa m HauMeHOBaHUe
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHUKEHH S
KOMIIeTEHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-3 Crnoco0OHOCTE
HCIIOJIb30BaTh 3HAHKHE
TEOPETUYECKHX OCHOB
pabouux mpoIEeccoB B
SHEPreTUYEeCKUX MAaIllMHAX,
anmaparax M yCTaHOBKax
IIPH IPOCKTHPOBAHHUH
00BEKTOB
po(heCcCHOHATILHOM
JIEATEIbHOCTH

N J1-1nk-3 Ucnonb3yet
TEOPETUYECKHE OCHOBBI
pabovrx MpOIECCOB B
HHEPTreTUYECKUX MaIInHAX,
amnmaparax 4 yCTaHOBKax Mpu
MIPOCKTUPOBAHUHU OOBEKTOB
npodeccuoHanbHOM
JeSITETLHOCTH MTOBBIIICHHON
s pexTuBHOCTH

3HATh:
- O6opynoBanue ['TY, [II'Y u ADC;
- Pexxumel pabotel TOC u ADC.

YMETh:

- PaccunThiBaTh TEOPETHUECKUE OCHOBBI
pabouux nporeccoB s TIL;

- PaccunThiBaTh TEOPETHUECKUE OCHOBBI
pabouux npoueccoB 1t KOC.

2. MECTO JUCHHUILINHBI B CTPYKTYPE OBPA3OBATEJIbHOM TIPOI'PAMMBI BO

I[I/ICI_II/IHJ'II/IHS. OTHOCUTCA K OCHOBHOH HpO(I)eCCHOHaHBHOﬁ O6pa3OBaTeHLHOﬁ nporpamme
HCCJ’IG]IOB&HI/IC H MPOCKTUPOBAHUEC aBTOMATU3HPOBAHHBIX TUAPABIUYCCKUX WU MHEBMATUYCCKUX CUCTEM,

MammmH u arperatoB (mamee — OIIOII), wampaBieHuss MOATOTOBKHU

13.04.03 Onepreruueckoe

MaIInHOCTPOCHHUE, YPOBEHb 00pa30BaHMs: BBICIIee 00pa3oBaHMe - MarUCTPATypa.

basupyercst Ha ypoBHE cpeiHero oo1ero oopazoBaHus.

PesynbTarsl 00yueHus, NoiaydeHHbIE IPU OCBOCHUU AUCLUUIIIMHBI, HEOOXOAUMBI PU BHIMOIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHON paboThI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

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 YeTpolcTBO U 22 2 8 - 4 - - - - - 10 - Camocmoamenvroe uzyuenue
(YHKIIMOHUPOBaHHUE meopemuueckozo mamepuana: Visyaenue
coBpemenHoit KOC TEOPETUYECKOTO MaTepuana 1o pasaeny
11 VYerpoiicTBo 1 22 8 - 4 - - - - - 10 - "V CTpoicTBO U HYHKIIMOHUPOBAHHUE
(GYHKIIMOHUPOBAHUE coBpeMenHoit KOC"
copemenHoi KOC H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOG:
[1], 18-53, 121-126,196-202
[2], 9-20,107-137,175-188, 278-281
[3], 18-53, 121-126,196-202
2 VYcrpoiictBo 1 22 8 - 4 - - - - - 10 - CamocmosamensbHoe usyuenue
(YHKIIMOHHPOBaHHUE meopemuyueckozo mamepuana: Vzyaenne
coBpemenHoit TOI] TEOPETUYECKOT0 MaTepuaa 1o pa3ueiy
2.1 YcerpoiictBo 1 22 8 - 4 - - - - - 10 - "V CTpoicTBO U HYHKIIMOHUPOBAHHUE
(YHKIIMOHUPOBaHHUE copemenHoi TOILI"
coBpemenHoit TOI] H3yuenue mamepuanog 1umepamypHslx
UCIMOYHUKOG:
[1], 54-80
[2], 208-223
[3], 54-80
3 l'azoTypOuHHBIC U 24 8 - 4 - - - - - 12 - CamocmosmenbHoe uzyuenue
naporazossie TOC. meopemuuecko20 mamepuana: zyuenue
YcrpoiicTBo TEOPETHYECKOTo MaTepuaa 1o pasjeiny
coBpeMeHHbIX ADC "T"azoTypOunHBIE 1 naporazossie TOC.
3.1 I'azorypOuHHBIE U 24 8 - 4 - - - - - 12 - VYerpoiictBo coBpemeHHbIX ADC"

naporazossie TOC.
VYerpoiicTBo
coBpeMeHHbIX ADC

H3yuenue mamepuanos 1umepamypHslix
UCMOUYHUKO06.

[1], 154-177,206-213, 217- 232,234-254,343-

4




347, 368-372

[2], 364-391
[3], 154-177,206-213, 217- 232,234-254,343-
347, 368-372
4 Pexwmer paboter TOC 22 8 4 - 10 - CamocmoamensHnoe usyuenue
u ADC meopemuyueckoz0 mamepuana: VIzyaeane
4.1 Pexwmer paboter TOC 22 8 4 - 10 - TEOPETHYECKOT0 MaTEPHaa o pas3aerry
n ADC "Pexumer paboter TOC u ADC"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[2], 303-340
3a4er ¢ OLEHKOI 18.0 - - 0.3 - 17.7
Bcero 3a cemectp 108.0 32 16 0.3 42 17.7
Hroro 3a cemecTp 108.0 32 16 0.3 59.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padota; TK — Texymumii KoHTposb; [TA — npomexxyrouHas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Yempouvicmeo u ¢hynkyuonuposanue cospemennou K2C

1.1. YcrpotictBo u dhyHKIMOHUpOBaHUE coBpeMeHHo KOC

OHepretuka W 3nekTporeHepupytomue cranmud. Tumsl TOC. OOmee mnpencraBieHHe o
COBPEMEHHON KOHACHCAIIMOHHOW TeIIoBoi djekTtpudeckoi crtaniuu (KOC). Texnomornyeckuii
nporecc mpeoOpa3oBaHUS XUMHUYECKOW HSHEpruM TorumBa B 3nekTpodrepruro Ha KOC. IITC
naporypounHoir KOC. Ilokazatenum TermnoBoil 3koHomuuHOCTH KOC.I'maBHBIH — KOpITycC
TOC.OcHoBHOe U BcromorarenbHoe obopynoBanue TOC (mapoBele KOTIBI; HapoBbe TYpOUH;
TUIIBI, CXEMbl BKJIIOUYEHUS W KOHCTPYKLHU PEreHEpaTUBHBIX IOJOrpeBaTeiei, TEepMHUUECKHUX
JIeadpalMOHHBIX YCTaHOBOK, mHTaTenbHbIX HacocoB).IITC TypOoycTaHoBOK ¢ TypOMHaMu
K-300(310)-23,5; K=500—-23,5; K—=800—23,5; K—1200—23,5 1 KOHCTPYKIIMH KOMILJIEKTYIOIIETO MX
TETII00OMEHHOTO 000y I0BAHUSI.

2. Yempoiicmeo u hyukuuonuposarnue cospemennou 1211

2.1. YerpotictBo 1 pyHKIIMOHMpPOBaHUE coBpeMeHHON TOL]

CHa0eHHe MapoM MPOMBIIUIEHHBIX TPEANPUITUNA U TEIJIOM HACEJICHUS KPYIHBIX M CPEIHHX
roponoB. [lonstue o rterodukanuu. lIpencraBieHue O TEIIIOBBIX CETAX KPYIHBIX TOPOIOB.
Pa3nenpHas 1 KOMOMHUpPOBAHHAS BBIPAOOTKA AJIEKTPOIHEPTUU U Teria. TeXHOIOrnYecKuit mpouecc
npeoOpa3oBaHus XUMHYECKOM OHHEPruu TOIUIMBA B  JJIEKTPOSHEPIHIO HAa COBPEMEHHOMN
tertoanekTporentpanu (TOL). Cxema TemnodukannonHoi ycraHoBku TOLl.I'padux temmoBoit
HArpy3kd TEIUIOCeTH W paboTta TterutopukanuoHHon ycranoBku TOLl. Ilokazarenn TemmoBoi
skoHoMuyHocTH TOIl. Ponp ,3HaueHMe u  ycTpoWcTBO ceTeBbix mnonorpesareneid. IITC
TypOoycTanoBok ¢ typobunamu T—110/120—-12,8; T-250/300-23,5; P-102/107-12,8/1,47 wu
KOHCTPYKIIMU KOMIUIEKTYIOIIET0 UX TEMIO0OOMEHHOTO 000PYAOBaHHUS.

3. Tasomypbunnuvie u napozasosvie TOC. Yempoiicmeo cospemerntvix AIC

3.1. I'azoTyp6unHbIe 1 napora3zossle TOC. YcTpoiicTBo coBpeMeHHbIX ADC

['azorypbunHble ycraHoBku snektpoctaniuii (I'TOC). IITC TI'TOC u I'TY-TOL (r.
Onextpocranb). OnemenTtsl ['TOC u ux xoHcrpykuuu. IIpenmymiectBa u Henoctatkun TOC c
I'TY .Ilapora3zossie ycranoBku 3nekTpoctanuuii (III'Y KOC): IITC [I'Y yTunn3anyoHHOro TUMA;
I[ITCITY co copocom yxoasmux razoB ['TY B snepretuueckuii koren; [ITC III'Y ¢ BeiTecHeHuEM
perenepanuu. I1TC temnoduxanuonnsix ycranoBok [1I'Y-TOLl. KoncTpykuus koTna-yruinuzaTopa
II'Y. IIpeumymecrBa u Henocratku TOC c¢ III'Y.YerpoiictBo M (yHKIMOHUpPOBaHHE
coBpeMeHHbIX ADC. TexHoIornyecKknue CXeMbl POU3BOJICTBA AIEKTPOIHEPTUN HA OJHOKOHTYPHBIX
ADC c peakropamu tunos PBMK u BBOP na ADC.IITC TypOGoycranoBku ¢ Typounoit K-1000-
6/3000 ¥ KOHCTPYKIIMH KOMILICKTYIOIIETO TerIoo0MeHHoro obopymoBanus (miast BBOP-1000).
[Tpeumymectsa n HepoctaTku ADC no cpaBHenuto ¢ TOC.

4. Peowcumvt pabomor TOC u ASC

4.1. Pexxumsl pabotsl TOC u ADC

Pa6ora TOC B cocraBe sHeprocuctembl. ['paduku snekTpudeckux Harpy3ok. CTpykTypa
ynpasieHus pexxumamu. Kiaccuduxanus pexumon padotsl TOC.Pabora TOC mpu nepeMeHHbIX
peXHUMax. MaHeBpeHHbIE  XapaKTePUCTHKHU 000py/10BaHUS. OcCTaHOBOYHO-ITYCKOBBIE
pekuMBL.MOTOpHBII  pexuM. Pexum ropsuero Bpamamomerocss pesepBa. OcobeHHOCTH
skcruryaTaruu TOL.Pexxumbl pabotel nByxkoHTypHbIX ADC ¢ peaktopamu Tturna BBOP-TOU u
cucteMoi akkymyiaupoBaHus TemnoBoil sneprun (CATI). KoncrpykruBablie ocodbennoctu CATO.



3.3. TeMbl NIpaKTHYECKUX 3aHATHH

1. Pacuer xapakrepuctuk padodero npouecca s [II'Y TOC yTunu3aimoHHOTO THTIA.
Oco0eHHOCTH TTOCTPOCHUE TIpollecca paciupenue mapa B h,s-guarpamme mist ADC.
CpaBHeHme XxapakTepucTuk padodero nporecca 1t KOC u ADC ¢ pa3nudHbIM THIIOM
peaktopoB (BBOP u PBMK)(4 yaca);

2. 3ydeHune xapakTepuCTHK pabouero mporecca s pesxkuMoB padotel TOC u ADC(4 vaca);
3. Cocrasnenue I1TC xonaencanmonnoro sHeproonoka Ha CKJI . [Toctpoenue npouecca
pacmupenue napa B h,s-auarpamme.OnpeneneHe xapakTepucTHK pabodero mporecca Jiist
KOH/JIEHCAalMOHHOTO 3Heprodisioka Ha CKJ] (4 gaca);

4. OcobeHHOCTH pacueTa TemIopUKAIUOHHBIX TypOuH. OnpenencHne XapakTepUCTHK
pabouero nporecca 1t TOLl Ha ocHOBe «(U3MUECKOTO» METoIa pacnpeneieHus 3aTpart (4
yaca).

3.4. Tembl 1a060paTOPHBIX padoT

HE MPEAYCMOTPEHO

3.5 KoncyabTanuu

3.

4.

I'pynnoevie koncyremayuu no paszoeaam oucyuniunst (I°'K)

OO6cyxneHue MaTepuanoB MO Kelcam pazzaena "YCTpoHCTBO U (DYHKIHOHHpPOBAHHE
coBpemenHoit KOC"

OO6cyxneHue MaTepuanoB IO Kedcam pazzaena "YCTpoHCTBO U (DYHKUIHOHHpPOBAHHE
coBpemenHoit TOLI"

OO6cyxnenue marepuasioB mo keiicam paszzaena "['azorypOunHble M maporazoBbie TOC.
YcrpoiictBo u pynkunonupoanue ADC"

OO6cyxenre MaTepuanos 1o keiicam pazaena "Pexxumsl padotet TOC u ADC"

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI

OPMUPYEMBIX B HUX KOMIIeTeHI Uil

3ariaHupOBaHHbIE PE3YAbTaThl 00YUYEHHUS 110

Howmep paznena

OreHoUHOE CpE€ACTBO

Koapl JTUCLHUILIUHEI (B (THI ¥ HAUMEHOBAHUE)
TUCIUILTNHE
WHMKATOPOB | COOTBETCTBUU C 11.3.1)
(B COOTBETCTBHH C pa3aeiioM 1)
1 ] 23] 4

3HaTth:
Pexumbt pabotel TOC u ADC N-1nk-3 + | TectupoBanue/Pesxxumbl pabotel TOC u ADC
O6opynoBanue ['TY, [II'Y u ADC N-1nk-3 + TectupoBanue/O6opynoBanue [ITCI'TY, [IT'Y u ADC
Ymersb:
PaccunThIBaTh TEOPETHUECKHUE OCHOBBI JlomanrHee 3amanne/PacyeT TeopeTHIeCKUX OCHOB

NJ-1nk-3 +
pabouux nporeccoB 1t KOC pabouux nporneccon st KOC
PaccunThIBaTh TEOPETHUECKHE OCHOBBI V-1 + JlomamnrHee 3amanne/PacueT TeopeTHIECKUX OCHOB

pabouux nporeccoB st TOI]

pabounx mporneccon st TOI]




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
MO JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Pacuer TeopeTnueckux ocHOB pabouux npoueccoB i KOC ([lomainee 3agaHue)
2. Pacuer Teopernueckux ocHOB pabouux nporecco mis TIII (lomamnee 3aganue)

Popma peanuzamu: KommerorepHoe 3aganue
1. O6opynoBanue [ITC I'TY, III'Y u ADC (TectupoBanue)
2. Pexxumsl pabotel TOC u ADC (TectupoBanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

3auem ¢ oyenxou (Cemecmp No2)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U 3a4ETHOW COCTABJISIOLIUX.

B numiom BeICTaBIsIETCS OLICHKA 32 2 CEMECTP.

IIpumeuyanue: OLeHOYHbIE MAaTEpUAIbI 110 TUCLUIIIMHE IPUBEICHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. OcHoBbI coBpeMeHHOM sHepreTuku. B 2 1. T.1. CoBpeMeHHast TeIIo3HepreTiKa | yueOHuUK Jis
BY30B 110 HampasieHusM "TemnosHepreruka", "InexkrposnepreTuka”, "OHepromammaocTpoeHue" /
A. JI. Tpyxuuit, M. A. U3ztomos, O. A. IloBapos, C. I1. Mansimenko ; O6m. pea. E. B. Ameructos .
— 4-e w31, iepepad. u gon . — M. : Usparensckuit om MDU, 2008 . — 472 c. - ISBN 978-5-383-
00161-5

2. TerutoBbIe ANIEKTPUYECKIE CTAHIIAY ;| YI€OHHK JUTS BY30B IO crieraabHOCTH "TermoBsre
aNeKTpuyeckue ctanuuu" Hanpasinenus "Temnosnepreruka" / B. JI. Bypos, [u ap.] ; pea. B. M.
JlaeiruH, A. C. Cemios, C. B. Llanes . — 2-¢ u3., nepepad. u gon . — M. : M3natenbckuii oM
MDBU, 2007 . — 466 c. - ISBN 978-5-903072-86-6 .;

3. Mansiuenko C.I1.- "OcHoBbl coBpemeHHoM sHepreTHky ToMm 1. CoBpemeHHas
terosHepretuka", Uznarenscto: "MOHU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013373.html.

5.2 JIunieH3M0HHOE ¥ CBOOOIHO pacnpocTpaHseMoe MPOrpaMMHoOe obecrneyeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX MPOrpam;

3. Windows / OnepannonHas cucrema cemeiictpa Linux;

4. Maitnn BuneoxondepeHium.



5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red

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

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

5. Daexkrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

6. llopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

7. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PO -
https://rosmintrud.ru/opendata
8. ba3a oTKpBITHIX JaHHBIX NPO¢ecCHOHATBbHBIX CTAHIAPTOB MUHHUCTEPCTBA TPYAA U
conuaabHoii 3aumThl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

9. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOr0 pa3BuTus P@ -
http://www.economy.gov.ru
10. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
11. DnekTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

12. Uudopmanmnonno-cnpaBounas cucrema «Kogexc/Texakenepr» - Hitp:\\proinfosoft.ru;

http://docs.cntd.ru/

13. HanmoHaIbHbBIi MOPTAJ OHJIAlH 00yuenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
14. Odpuunanbublii caiT @e1epaibHOI0 areHTCTBA N0 TEXHNYECKOMY PeryJupoOBaHUIO U

MmetpoJioruu - http://protect.gost.ru/
15. OTkpbITas yHuBepcuterckas nnpopmaunonnas cucrema «POCCHUS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenne
HAaHMEHOBaHHe
VY4eOHble aynuTopun XK-120, cepBep, KOHIUILIUOHED
IUI IPOBEECHUS MaiuHHBIN 3a
JIEKIIMOHHBIX 3aHATUN 1 NBII

TCKYIICTO KOHTPOJIA

VY4eOHble ayIUTOPHH

b-413, YueOnas

CTOJI IpCIoAaBaTeid, CTOJI, CTYJI, IOCKa MEJIOBas,

TUTSL TIPOBEICHUS aAyIUTOPHUS MYJIbTHMEIUHHBIA TPOEKTOP, IKPaH, TOCKa
MPAKTUYECKUX 3aHITHH, MapKepHast
KP u KII
VY4eOHble ayIUTOPUH XK-120, cepBep, KOHAULIUOHED
JUTS TIPOBEJICHUS MammuHHBIN 341
IIPOMEKYTOUHOU NBI]
aTTecTalMu T-508, YueOnas croJ, mKad, 1ocKa MeIoBasi, MyJIbTUMETUHHBINA
ayJIuTOpuUs MIPOEKTOP, KOMIBIOTEP MEPCOHATBHBIH,

KOH/IMIIMOHEP, Y4eOHO-HaIIsIHOe TocoOue

T-520, Yyebuas

CTOJ, CTYI, KA, MyIbTUMEAUHHBIA TPOEKTOD,

aAyJIUTOpPHUS JI0CKa MapKepHasi, IocKa MPOOKOBast, KOMITBIOTEP
NEPCOHATbHBIHN, KOHIUIIHOHED
[Tomemenus asns HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJI MUCbMEHHBIH,
CaMOCTOSTENILHOM KomnbroTepHblit BEIIAJIKA JUTS O/I€XK/IbI, KOMIIBIOTEpHAs! CETh C
paboThI YUTATBHBIN 32l BBIXOJIOM B IHTEpHET, KOMITBIOTED

NIEPCOHAIbHBIN, IPUHTEP, KOHIULIUOHED

ITomemenus s

JK-105, Kabuner

Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,
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KOHCYJIbTUPOBaHUS

COTPYJIHUKOB

CTOJI, CTOJI KOMITBIOTEPHBIH, CTY, mKad, cToi
MUCHMEHHBIN, TyMOa, MHOTO(YHKIIMOHATIBLHBIN
IICHTP, HOYTOYK, KOMITBIOTEP IEePCOHANBHBIH,
MPUHTEP, KOHTUIIMOHEDP, TOKYMEHTHI

K-107, Kabuner
COTPYHUKOB

Kpecio pabouee, paboyee MECTO COTPYAHUKA,
CTOJI, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
MUCbMEHHBIN, MYJIbTUMEIUNHBINA POEKTOP,
MHOTO() YHKITHOHATILHBIN IIEHTP, HOYTOVK,
KOMIIBIOTEP MEPCOHAIBHBIN, TPUHTED,
KOHJIULIMOHEP, IOKYMEHTBI, TUIJIOMHBIC U
KypCOBbI€ pabOThI CTYJIEHTOB

T-509, Kabunet
3aBEIYOIIECTO
kadenpoii TOC

pabodee MECTO COTPYIHMKA, CTOJI, CTYJI, IIKad

JUI JOKYMEHTOB, TyMOa, KOMIIbIOTEpHAsI CETh C

BBIX0JIOM B IHTEpHET, MHOTO(YHKIIMOHATILHBIN
LIEHTP, KOMIIBIOTEP NEPCOHAJIBHBIN

ITomemenus s
XpaHEHUs
00opy0oBaHUA U
yueOHOT0 UHBEHTaPs

T-507, Apxus,
oubaroreka
Kadeapsl

CTEIUIaX IS XpaHEHUsI KHUT, CTOJI, TIIKag
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TerioBbeie 1 aTOMHBIC QJICKTPOCTAaHIINH

(Ha3BaHME AUCIMILIMHBI)
2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 Pacuer Teopernueckux ocHOB pabouux mnporecco st KOC ([lomainee 3axanue)

KM-2 Pacder TeopeTnueckux ocHOB pabouux npouecco s TOL (JomamHee 3aianue)

KM-3 O6opynosanue [ITC I'TY, III'Y u ADC (TectupoBaHue)

KM-4  Pexumsl pabotsl TOC u ADC (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

Wunekc KM- | KM- | KM- | KM-
Howep Paznen aucuumuimnbl KM: L 2 3 4
paszena AT AER Henens 4 8 12 15
KM:
1 YerpoiicTBo 1 pyHKIIMOHMpPOBaHUE coBpeMenHoi KOC
11 YcrpoiicTBo 1 pyHKIIMOHHpOBaHUE coBpeMeHHO KOC +
2 YcrpoiictBo U pyHKIHOHHpOBaHUE coBpeMeHHOH TOL]
2.1 VYerpoiicTBo U QyHKIIMOHUpOBaHHE coBpeMeHHO TOL] +
3 ["azoTypOunHbIe 1 naporazoBsle TOC. YcTpoiicTBO
coBpemMeHHBIX ADC
["azoTypOunHbIe 1 naporazoBsle TOC. YcTpoiicTBO
3.1 +
coBpemMeHHBIX ADC
4 Pexxumel padotsl TOC n ADC
4.1 Pexxumel pabotel TOC u ADC +

Bec KM, %: | 35 35 15 15
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