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

HaumeHnoBanue o6pa3oBaTejbHON nporpaMMsel: D (eKTHBHBIC TeNJI0IHepreTHYecKue CHCTeMbI TPeNpPUATHI
u KKX

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
TOIIJIMBHBIE DJIEMEHTDBI

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa3oBaTe/bHBIX OTHOIIEHUI

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.12.04.03

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 2;

Yacos (Bcero) no yueoHomy
MJIAHY:

72 gyaca

Jlekuuu

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

HpaKTuquKne 3aHATHA

2 cemecTp - 32 yaca;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

KoncyabTanuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

2 cemectp - 39,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTrupoBanue
KontpoabsHas padora

IIpomeskyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

2 cemectp - 0,3 yaca;

MockBa 2026




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

SYETE

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

KnumoBa M.A,

WaentnuraTtop

R65e6a946-KlimovaMA-47ce202h

M.A. KiumoBa

COI'ZTACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%,KOBO'HHTCHB o CseneHva o snagensuye L3N M3K IOB.
V) pagoBaTeHLHOH Bnageneyu BOPOBCKUIA .B. o
IIpOorpaMMabI NaeHTUdMKaTOP H7e35b260-YavorovskyYV-dabbl49 HBOpOBCKI/H/I
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
o o CeeneHuna o enagensue L3N M3KU
3aBeﬂy10vaH BBIITYCKaromen Bnageneu flBopoBCKmiA 10.B. 10.B. .
Ka(bez[pOI/I WaeHTUdMKaTOp H7e35b260-YavorovskyYV-dabb149 HBOpOBCKI/H/I




1. HEJIM U BAJAYU OCBOEHM S TUCIHUAIIJINHBI
Heab ocBOeHUSs] JUCHUNJIMHBI. O03HAKOMUTHCS € (DU3UKO-XMMHUYECKHUMU OCHOBAMH IPOIECCOB,
MPOTEKAIOIIUX B AIEKTPOXUMUUYECKUX IHEPTrOYyCTAHOBKAX & UMEHHO B TOIUIMBHBIX 3JIEMEHTaX.
3agaun QM CHMILINHBI
- U3yYEHUE PA3TUYHBIX TOIUIMBHBIX 3JIEMEHTOB;
- U3y4CHHUE KOHCTPYKIIMUA U OCHOBHBIX KOMIIOHEHTOB TOILUIMBHOTO 3JIEMEHTA;
- OBJIQJICHUE METOJIMKAMU Pacu€TOB U aHAJIN3a MPOIIECCOB B AJIEKTPOXUMUUYECKUX
SHEProyCTaHOBKAxX M BbIOOpA ONTUMAJIbHBIX PEUICHU;
- pacyeT HeOOX0IUMON MOIIHOCTHU JIJIsl SHEPTrOCUCTEM Ha TOILJIUBHBIX 3JIEMEHTaX.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa u HaumeHoBaHue Koa u HaumeHoBaHue 3annaﬂnp03aﬂﬂme pe3yabTaThbl 06y‘leﬂl/lﬂ
KOMIICETCHIINH HHAUKATOpAa TOCTHKCHUSA
KOMIICTCHI MU

[TIK-1 Cnoco6en Bomonuath | MJI-1nk-1 Beimonuser ananus 3HaTh.

paspaboTKy U COBPEMEHHBIX PO0IeM - OCHOBHBIE TEPMHHBI, OTIPE/ICIICHUS 1
MOJICPHU3AIUIO0 0OBEKTOB TEIJIOPHEPTETUKHU U MOHSTHS B 00JIACTH BOJOPOJHOM U
TEIJIOOHEPIeTUKU U TEIJIOTEXHUKHU 3HeKTP0XHM1:IquK017I OHCPICTHKY;
TEIUIOTEXHUKH C YYETOM MPUHIIMI JEHCTBHUS U OCHOBBI
COBPEMEHHEIX ITPOOIIEM KOHCTPYKTHUBHOTO BBITIOJIHEHUS
TEILIOOHEPTETUKH, AIIEKTPOXUMUYECKUX SHEPTrOYCTAaHOBOK;
3KOJIOTHYECKON - 001IHe 3aKOHOMEPHOCTU XUMUYECKHUX
0€30I1aCHOCTH U C TEXHUKO- MIPOLIECCOB B BONOPOIHBIX
3KOHOMHMUYECKUM AIIEKTPOXMUMUYECKHX CHCTEMAX;
000CHOBaHUEM - OCHOBBI MAaTE€MAaTUYECKOTO aHAN3A.

MPUHUMAEMBIX pPelIeHU
YMETB:

- AHAJIM3UPOBATH JJICKTPOXUMHYCCKUC
MPOLIECCHI B YCTAHOBKAX BOJIOPOAHOMN
SHEPTETUKMU;

- pacCUMTHIBATh U AaHAIM3UPOBATH
napaMeTphl SJICKTPOXUMHUICCKUX
HHEPrOYCTAHOBOK HA OCHOBE TOTIJIMBHBIX
DIIEMEHTOB;

- IPE/ICTABIATh PE3YyIbTAaThl BHIMOJTHEHHON
paboTHI.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucnuniauHa OTHOCHUTCA K OCHOBHOM TpodeccHOHaIbHOM 00pa3oBaTeIbHOM MporpaMme
D¢ dexTuBHbBIe TeruosHepreTuueckue cucremsl npennpuaruit u XKX (manee — OIIOIN), nanpasieHus
noarotoBku 13.04.01 TemnosHepreTrka U TEINIOTEXHUKA, YPOBEHb 00pa30BaHUs: BICIIEE 0Opa30BaHUE -
MarucTparypa.

Tpe6OBaHI/ISI K BXO/IHBIM 3HAHUAM U YMCHHAM:

- 3HaTh «BrIcmias MaT€MaTHukKa», «q)I/IBI/IKa», ((XI/IMI/I}I)), «Duznyeckas XUMUA», «I/IH(I)OpMaI_[I/IOHHBIC
TCXHOJIOTHH

- YMCTb aHAJIM3UPOBATH 3apy6e>1<Hy}o " OTCYCCTBCHHYIO HAYYHO-TCXHUYCCKYHO I/IH(I)OpMaI_II/IIO

Pe3ynbrarel 00yueHus, MOTy4eHHbIE IPU OCBOCHUU AUCUUILIMHBI, HEOOXOAUMBI MPU BHIMOIHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTBHI.







3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO1as TpyI0eMKOCTh JUCHUILTMHBI COCTABIISET 2 3a4€THBIX eMHHUIIBL, 72 yaca.

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

Pasyeb1/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 ToruMBHBIE DJIEMEHTEHI 23 2 - - 10 - - - - - 13 - I10020mo8Ka K npaKmu4eckum 3aHAmuam:
11 THUIBI TOTTUBHBIX 23 - - 10 - - - - - 13 - Wzyyenne marepuana no pazaeny "TommuBHbIC
3JIEMEHTOB 9JIEMEHTHI" TTOJITOTOBKA K BHITIOJHEHHIO
3aJaHUi Ha NPaKTHYECKUX 3aHATHIX
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOTHUTEIHHOTO MaTepralia o pasaery
"TOIIMBHBIE 3JIEMEHTHI"
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[3], 18-24
[4], 53-148
[5], 72-83
2 XapaKTepUCTUKU 25.7 - - 12 - - - - - 13.7 - Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
TOIUIMBHBIX 3JIEMEHTOB W3y4yenue marepuaina 1o pasieny
2.1 TepmoanHaMuka, 25.7 - - 12 - - - - - 13.7 - "XapaKTepUCTUKH TOTUTUBHBIX DJIEMEHTOB"
3¢ (HEeKTUBHOCT U MOATOTOBKA K BBINOJIHEHUIO 3a/IaHUI HA
peasbHbIe MPAKTUYCCKUX 3aHATUIX
XapaKTepUCTUKH CamocmosamensbHnoe usyuenue
PpaboTHI TOTLTUBHBIX meopemuyueckozo mamepuana: VI3yienue
3JIEMEHTOB. JIOTIOJTHUTEIBHOTO MaTepralia o pa3aery
"XapaKTepUCTHKH TOMIUBHBIX JIEMEHTOB"
H3yuenue mamepuanog 1umepamypubix
UCIOYHUKOB:
[1], 28-50
[4], 62-91
[5], 83-88
3 CucTteMsl Ha 23 - - 10 - - - - - 13 - Ilodzomoeka K npakmuyecKum 3anamuam:
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TOINIMBHBIX 3JICMCHTaX
1 UX IPUMCHCHUEC

W3yuenne maTepuana no pasaeny "Cuctemsl Ha
TOITMBHBIX 3JIEMEHTOB U UX IpUMeHeHue."

3.1 MoaenupoBaHue 10 - - 4 - 6 MOATOTOBKA K BBEIITOJIHEHUIO 3aJaHUN Ha
TOIUTMBHBIX 3JIEMEHTOB MPAaKTUIECKUX 3aHATHIX
3.2 KoncTpykuuu cucrem 13 - - 6 - 7 Camocmoamenvroe usyuenue
TOIUIMBHBIX 3JICMEHTOB meopemuyeckozo mamepuana: VI3yaenue
1 MIX IPUMCHEHHE. JIOTIONTHUTEIHHOTO MaTepraa 1o pasaery
"CucTeMbl Ha TOILIMBHBIX 3JIEMCHTOB M MIX
npuMeHeHwne."
H3yuenue mamepuanos iumepamypHsLx
UCHMOYHUKOB:
[2], 1-120
[4], 192-255
[5], 189-191
[6], 18-60
3auer ¢ OILEHKOM 0.3 - - - 0.3 -
Bcero 3a cemecTp 72.0 - - 32 0.3 39.7
Hroro 3a cemecTp 72.0 - - 32 - - 0.3 39.7

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymmii koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Tonnusnvie snemenmul

1.1. TuIBI TOIUIMBHBIX JIEMECHTOB

TOIUIMBHBIA 3JIEMEHT € IOJHUMEPHBIM D3JIEKTPOIUTOM. II[eI0YHOM TOIUIMBHBIA 3JIEMEHT.
DochHOPHOKHUCIOTHBIN TOIUIMBHBINA 3JIEMEHT. TOIUIMBHBIN JIEMEHT C pacIIaBJICHHBIM KapOOHATOM.
TBepAOOKCUIHBIA TOIUIMBHBIN 37eMeHT.. Pabounii auama3oH TemriiepaTyp, TUI TOILIMBA, COCTaB

OJICKTPOJIUTA, XUMHUUYCCKHUE PCKIHH. KOHCTPYKI_II/IH TOIIIMBHBIX J3JIEMECHTOB. HpeI/IMYHICCTBa u
HCOOCTAaTKH..

2. Xapaxmepucmuku moniueHbix d1eMeHmo8

2.1. TepmoauHaMuka, 3pPEeKTUBHOCTD U peaIbHBIE XapaKTEPUCTUKU PAOOTHI TOILITMBHBIX
JJIEMEHTOB.

Termmora cropanus, 5((}EKTUBHOCTh TOIUIMBHBIX JJIEMEHTOB, BIUSHHE JaBICHUA W
TEeMIIEpaTypbl Ha U3MEHEHHE PHTAJIBIIMA U CBOOOJHOW DHEPrHH B DICKTPOXHUMHUYECKUX PEAKIHSX.
Bonbr-amrepHbie XapaKTEpPUCTHKU TOTUTUBHBIX 3JIEMEHTOB. .

3. Cucmembl Ha MONJUBHBIX DACMEHMAX U UX npumeHeHue

3.1. MoaenupoBaH#e TOIIMBHBIX 3JIEMEHTOB

TepMoauHaMUYEeCKHE MOJICIU TOIUTUBHBIX JJIEMEHTOB, MOJICIIM SYEEK M Oarapeil, Moaeiu
AIIEKTPOJIOB. .

3.2. KOHCTp}’KI_[I/II/I CUCTCM TOINIMBHBIX 3JICMCHTOB U UX ITPHUMCHCHUC.

CucreMsbl TBCPAOIOJIMMEPHLBIX TOINNIMBHBIX 3JICMCHTOB. Cucremsl TBCPAOOKCUAHBIX TOIIIMBHBIX
JJICMCHTOB pa6OTaIOH_[I/IX Ha TMpHUPOOHOM TIasc. BLIpa6OTKa QJICKTPOSHEPTHUH C IIOMOIIbBIO
KOM6HHHpOBaHHOﬁ CHUCTCMBI TOIIJIMBHBIX JJIEMCHTOB H Fa30Typ6I/IHHI>IX YCTAaHOBOK. HI/IKJ’IBI
pPEeKynecpanuu Te1ia U TOIINBA..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. CucreMsl TBEpAONIOJINMEPHBIX TOIUIMBHBIX 31IEMEHTOB. CUCTEMBI TBEPIOOKCHIHBIX
TOIUIMBHBIX AJIEMEHTOB pabOTAIOLIUX HA IPUPOTHOM rase.;
2. TepMoarHaMUYeCKHE MOJIENTU TOTUIMBHBIX 3JIEMEHTOB, MOJIENH slueeK U OaTtapeid, MoJenu
3JIEKTPOJIOB.;
3. TerunoTa cropanus, 3 (HeKTHBHOCTb TOIUIMBHBIX 3JIEMEHTOB, BIMSHUE AaBICHUS U
TEMIEPATYpPbl HA N3MEHEHNE PHTAIIBIIUU U CBOOOIHOM SHEPTUU B DJIEKTPOXUMHUYECKHX
peaxkuusx.;
4. ®ocPOpPHOKUCIOTHBIN TOMIUBHBINA AJIIEMEHT. ;
5. ToNAMBHBIN JIEMEHT C MOJIMMEPHBIM JIEKTPOJIUTOM.;
6. KoHCTpyKIIMs TOIIMBHBIX 31€MEHTOB. [IpenmyniecTBa 1 HEJOCTATKY. ;
7. l1leno4HOM TOTIIUBHBIN SJIEMEHT.;
8. TBepIOOKCUAHBIN TOTUIMBHBIN 3JIEMEHT.;
9. BBoHOE 3aHATHE;
10. BonbpT-amnepHsbIe XapaKTEPUCTUKN TOTUIMBHBIX JIEMEHTOB.;
11. PaGouwmii quamnazoH Temmneparyp, THII TOIJIMBA, COCTAaB JIEKTPOIUTA, XUMUYECKHE
PEKIHUN.;
12. TonaMBHBIHN 271€MEHT C PACIUIaBICHHBIM KapOOHATOM.;
13. BeipaGoTka 37€KTPOIHEPTUH C TTOMOIIEI0 KOMOMHHUPOBAHHOW CHCTEMBI TOTIJTUBHBIX
AJIEMEHTOB M ra30TypOUHHBIX YCTaHOBOK. LIMKIIBI pexynepanuu Ternsia v TOIUIMBA. .



3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. OOGcyxneHre MaTepHUaoB 1Mo Kekicam pasnena "ToImTuBHbIC S71eMEHTHI"

OO6cyxaeHrne MaTepraioB 1o Keicam pasjena "XapaKTepUCTHKU TOTUTMBHBIX JIEMEHTOB"

3. OOcyxaeHue MarepralioB 1mo keicam pasaena "CUCTeMbl Ha TOIUTUBHBIX JIEMEHTOB U UX
npumeHenue."

N

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JUCIUILINHBI (B

O1neHOYHOE CPEICTBO
(THI ¥ HAUMEHOBAaHUE)

3anjgaHupOBaHHbIE PE3yJbTaThl 00YUYEHUS 110 AUCLUILINHE Kozs!
COOTBETCTBUH C
(B COOTBETCTBHHM C pazneisiom 1) WHJIUKAaTOPOB n3.1)
1|2 ] 3
3HaTh:
OCHOBBI MaTEMaTH4YECKOI0 aHAJIN3a TectupoBanue/CrucremMsl Ha
N-1nka + TOIUIMBHBIX 3JIEMEHTAX U UX

IPUMEHEHHE

o01re 3aKOHOMEPHOCTH XUMHUECKUX MPOIIECCOB B BOJOPOIHBIX KonTponbHas

EKTPOXUMUYECKUX CUCTEMAX N-1nx-1 + paboTta/XapakTepUCTUKU TOIUIMBHBIX
2JIEMEHTOB

OCHOBHBIE TEPMUHBI, OIIPEENICHHS U NOHATHUS B 00JaCTH BOJJOPOIHON U TectupoBanue/TonaMBHBIE 371EMEHTHI

IIEKTPOXUMHUUYECKON SHEPTETUKH; IPUHLUII ACHCTBUSA U OCHOBBI NI-1nxk-1 +

KOHCTPYKTUBHOT'O BBIIIOJIHEHHS JIIEKTPOXUMHUUYECKUX SHEPrOYCTaHOBOK

YMersb:

MIPEJICTaBIIATh PE3YJbTAThl BHITOJIHEHHON paboThI TectupoBanue/Cuctemsl Ha

N-1nk1 + TOIUUIMBHBIX JIIEMEHTAX U UX

MIPUMEHEHNE

paccUuThIBaTh U AHAIU3UPOBATH MAPAMETPBI dJIEKTPOXUMUUECKHUX VT-Lica + TectupoBanue/ TonIMBHBIE 37IEMEHTHI

SHEProyCTAaHOBOK HA OCHOBE TOILJIMBHBIX 3JIEMEHTOB

aHAJIN3UPOBATh JIEKTPOXUMHUECKHE IIPOLECCH B YCTAHOBKAX KoHnTponbHas

BOJOPOJAHON dHEPIETUKU NA-1nka + paboTa/XapaKTepuCTUKN TOTITUBHBIX
2JIEMEHTOB




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 peanuzaruu: [lncemennas padota
1. Cuctembl Ha TOIUTMBHBIX 3eMeHTax U ux npumeHenue (TectupoBanue)
2. TonmuBHeIe 351eMenTHl (TectupoBanue)
3. XapaKTepuCTUKHU TOITMBHBIX 3NieMeHTOB (KoHTposbHas paboTa)

bamibHO-pedTHHTOBAsA CTPYKTYpa AUCLUILTUHBI SABISETCS MPUIOKEHUEM A.

4.2 Ilpome:xyTOYHAs aTTeCTALUS 110 TUCHHUILJIMHE
3auem ¢ ouenxou (Cemecmp No2)

B nunnoM BeICTaBIsETCS OICHKA 3a 2 CEMCCTD.

Ipumeuanue: OnieHOYHBIC MAaTEPUAITHI TI0 JUCIUILIMHE TPUBECHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbI€ ¥ JIEKTPOHHbIE U3TAHUA:

1. Koposun H. B., Kynemos H. B., I'onuapyk O. H., Kambiiosa B. K., Jlanckas U. 1., MsicaukoBa
H. B., Ocuna M. A., Ypuc E. ., AAmrynos H. A.- "O6mas xumus. Teopus u 3agaun”, (3-e u3z.,
ctep.), U3narenscrBo: "Jlanp", Cankt-IlerepOypr, 2018 - (492 c.)
https://e.lanbook.com/book/104946;

2. KnumoBa, M. A. UccnenoBanue u pazpaboTka 6arapeil BoJopo1-BO3TYIIHBIX TOIIMBHBIX
3JIEMEHTOB C IPOTOHOOOMEHHON MeMOpaHoi u OTKPBITHIM KaTogoM: 02.00.05 "DnexTpoxumus" :
aBTopedepar kanauaaTa Texunueckux Hayk / M. A. Knumoga, Har. uccnen. ya-t "MOUN"
(HUY"MBH"). — Mocksa, 2020. — 20 c.

http://elib.mpei.ru/elib/view.php?id=11479;

3. BonomeHko, I'. H. DneKkTposn3epsl U TOIUIMBHBIE IEMEHTHI ¢ TBEPIOOKCHIHBIM 3JIEKTPOIUTOM
Y DHEPrOyCTaHOBKU Ha UX OCHOBE : yueOHoe nocodue nmo kypcy "OCHOBBI HHXKEHEPHOTO
IIPOEKTUPOBAHUS BBICOKOTEMIIEPATYPHBIX AIEKTPOXUMHUUYECKHUX JHEPTOYCTaHOBOK" 110
HanpasyeHuto "TermnosnepreTuka”, cnenuanu3anus "IIeKTPOXUMHUUYECKas U BOJIOPOAHAS
sHepretuka" / I'. H. Bomomenko, H. B. Koposun, FO. A. CnaBaoB, Mock. sHepr. un-T (MOU TVY).
— M. : Usparensckuii jom MDU, 2010. — 44 ¢. — ISBN 978-5383-00456-2.
http://elib.mpei.ru/elib/view.php?id=1486;

4. Koposun, H. B. ToruuBHbIE 351eMEHTHI U 3JIEKTpOXUMHUUEcKHe sHeproycTaHoBku / H. B.
KopoBuH. — M. : M3a-Bo MOU, 2005. — 280 c. — ISBN 5-7046-1185-0.;

5. Hedenxun, C. V1. ABTOHOMHBIE SHEPreTHYECKHE YCTAHOBKH U CUCTEMBI : yueOHOEe ITocodue 1o
Kypcy "ABTOHOMHBIE SHEPTOYCTaHOBKU U CUCTEMBI'" 10 HAINpaBJIeHUIO "TeruIonHepreTuka u
tertorexnuka" / C. U. Hedenkun, Han. uccnen. yu-t "MOU" (HUY"MBU"). — M. : U3n-80 MOU,
2018. — 218 c. — ISBN 978-5-7046-1847-8.

http://elib.mpei.ru/elib/view.php?id=10105;

6. Kynemos, H. B. DnekTpoxuMuueckre TEXHOJIOTUU B BOJOPOTHON YHEPTETHUKE | yIeOHOE
nocoOue 1o Kypey "BomoponHas u aeKTpoXxuMHudecKasi JHEpreTUKa' 1o HarmpaBIICHUIO
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"Termosnepreruka" / H. B. Kynemos, C. A. I'puropses, B. H. @aree, Mock. snepr. un-t (MOU
TVY). — M. : U3natensckuii tom MOU, 2007. — 116 c. — ISBN 978-5-383-00069-4..

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe ofecrneyeHue:

1. Office / Poccuiickuii makeT opUCHBIX MpOrpamm;

2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;
3. Buneokondepennuu (Maiina, Coepmxkas, BK u mp).

5.3 UnTepHeT-pecypchl, BKJIKWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -

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

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/
4. ba3za 1aHHbIX )KypHasioB m3nateabcrBa Elsevier - https://www.sciencedirect.com/
5. ba3za nannbix Web of Science - http://webofscience.com/

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

7. HanmoHabHas JJ1eKTPOHHAas 0udmoTeka - https://rusneb.ru/
8. ’Kypuaasl American Physical Society - https://journals.aps.org/about

9. XKypnaa Science - https://www.sciencemag.org/

10. Kypuaasl u3naresanctBa Wiley - https://onlinelibrary.wiley.com/

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

12. IlopTaja oTKpHITHIX AaHHBIX Poccuiickoit dexepamuu - https://data.gov.ru

13. Ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COUAIBHOM 3amMThI PO -
https://rosmintrud.ru/opendata
14. ba3a oTKPBITHIX JaHHBIX NPO(ecCHOHAIBHBIX CTAHAApTOB MUHNCTEPCTBA TPYAA U
conmabHoi 3amuTel PD - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

15. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYeCKOro pa3putus P® -

http://www.economy.gov.ru

16. ®enepaabHblii moptas "Poccuiickoe odpasoBanue" - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeleHusa

Homep aynuropun,
HAHMEHOBAaHMeE

OcHamenue

VY4eOHble ayAUTOpUH IS

A-409, Yuebnas

mapra co cKambei, CTOJI TpenoaBaresisi, CTyI,

MPOBEACHUS aymuTtopus Kad. JIOCKa MEeJIOBasi, MyJIbTUMEIUUHBINA TPOEKTOP,
MIPAKTUYECKUX 3aHATHUH, "Xul9" JKpaH
KP u KII
VYueOHbIC ayAUTOPUH IS A-409, Yuebnas rapTa co CKaMbel, CTOJ IIPernoiaBaress, CTy,
MPOBEACHUS aymuTtopus Kad. JIOCKa MeJIOBasi, MyJIbTUMEIUUHBIA TPOEKTOP,
MTPOMEKYTOUHON "Xn29" JKpaH
aTTecTalyu
ITomemenus mis HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TIUCbMEHHBIM,
CaMOCTOSATEIILHON PabOThI JlexnmonHas BeIIaJIKa JUIsl OJICXKIbI, KOMITBIOTEPHAs CETh C
ayIUTOpUs BBIX0JIOM B IHTE€pHET, KOMIIBIOTEP

MIEPCOHAIBHBIN, TPUHTEP, KOHUIINOHED

ITomentenus mis
KOHCYJIbTUPOBAHHMS

A-413/7, Kabuner
COTPYIHUKOB Kad.
"Xud9"

Kpecio pabouee, pabodyee MECTO COTPYAHHKA,
CTOJI, CTYJ, mKad, mKad A JOKyMEHTOB, CTOJ
MUCHMEHHBIN, KOMITBIOTEPHAs CETh C BHIXO10M
B MIHTEpHET, KOMIIBIOTEP MEPCOHAIBHBIN,
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MIPUHTEP, KOHTUITUOHEP

ITomemenus st
XpaHeHus: 000pyI0BaHUS
1 y4eOHOT'O MHBEHTaPA

A-413/9,
Metoanueckuit
KaOuHeT Kag.
"Xudl9"

pabodee MeCTO COTPYAHHKA, CTOJI, CTOJ

MUCHMEHHBIN, HA0OP UHCTPYMEHTOB JJISt
POQUIAKTHIECKOTO 00CTyKUBAHUS
000py1I0BaHUs, MHBEHTAph YYCOHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TonauBHBIE AJIEMEHTHI

(Ha3BaHME AUCIMILIMHBI)
2 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 JTHCIUILIMHE:
KM-1 TomnusHasle a5emenTsl (TectupoBanue)

KM-2 XapakTepuCTHKHU TOIUIMBHBIX 37eMeHToB (KoHTponbHas paboTa)

KM-3 Cucrembl Ha TOIUTMBHBIX 3JIEMEHTaX U UX npuMeHenue (TectupoBaHue)

Bua npoMexkyTouHoO aTTecTauMu — 3a4eT C OI[EHKOM.

Nunexc KM- | KM- | KM-
Homep Pasnen nucouninHel KM: 1 2 3
pasjena Henens 5 10 15
KM:
1 TOIIMBHBIE JIIEMEHTHI
1.1 THIIBI TOIUIMBHBIX 3JIEMEHTOB +
2 XapaKTepUCTUKHU TOILTMBHBIX 3JICMEHTOB
21 Tepmoanaamuka, 3h(HEKTHBHOCT U peaTbHBIC XaPaKTEPUCTUKH +
' pabOThI TOTUIMBHBIX JICMEHTOB.
3 CucreMbl Ha TOTLTUBHBIX 2JIEMEHTAaX U UX MIPUMEHEHUE
3.1 MonenrpoBaHie TOTUIMBHBIX SJIEMEHTOB +
3.2 KOHCTPYKITUY CHCTEM TOIUTMBHBIX JICMEHTOB M UX MIPUMEHEHHE. +
Bec KM, %: | 35 32 33
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