MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuaiabioctsh: 13.04.01 TeniooHepreTuka u TEMIOTEXHHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: ABTOHOMHBIE IHEPIreTUIC€CKNuEe CUCTEMbI. BOIIOpOIIHaH Hu
3JIEKTPOXUMHYECCKAs JHEPreTuKka

YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
CIIEINAJIBHBIE BOITPOCHI ®PU3NYECKOU XUMHUHU

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.07

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 4,

Yacos (Bcero) no yueoHomy
MJIAHY:

144 yaca

Jlekuuu

2 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

2 cemecTp - 32 yaca;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

2 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

2 cemecTp - 93,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTrupoBanue
Pedepar

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,5 yaca;

MockgBa 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
Bnageneyu HedenkuH C.W,
[IpenoaBaTenn NaerTbnratop Re4207b7b-Nefedkinsl-3a80b823 C.1. Hedenxun

(LOIKHOCTB) (mozmucs) (pacuupoBKa IOIIUCH)

COI'ZTACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

PykoBoguTens

Bnageneyu JNlaHckas U.A.
00pa3oBaTeIbHON IPOrPaMMBI E P — R3db6324d-Lanskyall-61410db9 N.N. Jlauckasa
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozmycs) (pacmudpoBka
TIOJITTHCH)
MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»
o o CseneHva o snagensuye L3N M3K
3aBeyrOIUii BBITYCKAIOLIEN Brageney Kynewios H.B.
Ka(bez[pbl NaeHTUdMKaTOP Re9c42de9-KuleshovNV-bc390ed4 H.B. KYJIGH_IOB
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka
TIOJITTHCH)



1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

Ileab ocBOeHUSI AMCHMILIMHBI. M3y4YEHHE CIELMAIbHBIX BONPOCOB U (U3UKO-XUMHUECKUX
IPOIIECCOB B 3JCKTPOXMMHUECKUX TPEoOpa3oBaTesiX DSHEPrUU B pEXKHUMaxX IIYCKa, pPECYpCHBIX
UCTIBITAHUH, pabOThl B IMPOKOM MHTEpBaje TEMIEpPaTyp NPUMEHUTENIBHO K TEXHOJIOIUSIM BOAOPOAHOM U
IIEKTPOXUMUYECKOU SHEPTETUKHU.

3agaun AMCHMIIINHBI

- 03HAKOMUTHCS ¢ 0COOEHHOCTSAMH (PU3UKO-XHUMUYECKUX MPOLIECCOB B 3JEKTPOXUMHUUECKUX
npeoOpa3oBaTelIsiX SHEPIUU B PEXKUMAX I1yCKa, PECYPCHBIX UCIBITAHUH, paOOTHI B IIUPOKOM HHTEpBaJIE
TEMIIepaTyp IPUMEHUTEIBLHO K TEXHOJIOTUSAM BOJIOPOJHOMN U DJIEKTPOXUMHUYECKOU SHEPIEeTUKY;

- OCBOUTb METO/Ibl UCIIBITAHUH 3JIEMEHTOB NIEKTPOXMMUYECKHUX PEoOpazoBaTessiX IHEPIUH,
MEXyHApOAHBIMU U PoccHiickiuMHU cTaHaapTaMu B 00J1aCTH YCTPOUCTB BOJOPOJHON SHEPIeTHKH;

- 03HAKOMUTBCSI ¢ 3aKOHOMEPHOCTSAMH aJICOPOLIMOHHBIX MPOLECCOB (PU3NKO-XUMUYECKUX

MPpOoHeCCCOB B JICKTPOXUMHUYCCKUX Hp606pa30BaTeJISIX SHCPTHHU;

- 03HAKOMUTBCSI C UCIIOJIb3YyEMBIMU B Hay4HBIX pab0Tax METOJaMH [yl UCClIeoBaHMsl (hU3UKO-
XUMHUYECKHX MPOILIECCOB B AIIEKTPOXUMUYECKHUX MPE0Opa30BaTesIX YHEPTUH;

- HAYYUThCS IPUHUMATD PELICHUs 1 0OOCHOBBIBATH BBIOOP (PU3UKO-XMMHUYECKHX METOIOB JUIS
peLIeHNs BOIPOCOM MPaBUIILHOIO ()YHKIIMOHUPOBAHMS AJIEKTPOXUMHUUYECKUX NTpeo0pa3oBaTesix SHEPrun

B HC CTAHAAPTHBIX YCIIOBUSX.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHN U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA 10CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[TK-4 Cnocoben k
OIIPEENICHUIO TOTPEOHOCTH
MPOU3BOJICTBA B TOILIMBHO-
SHEPreTUYECKUX pecypcax,
000CHOBaHHUIO
MEPOIPUATHI IO IKOHOMHUH
JHEPrOpeCypCoB,
pa3paboTKe HOPM HX
pacxona, pacueTy
noTpeOHOCTEH
IPOM3BOJICTBA AaBTOHOMHBIX
SHEPreTUYECKUX CUCTEM,
YCTaHOBOK BOJAOPOJIHOM,
3JIEKTPOXUMHUYECKOU
SHEPreTUKU U UX JIEMEHTOB
B DHEpropecypcax

W -1nk-4 JemoHcTpupyet
3HaHWE HOPMATUBOB TI0
SHEPro- u
pecypcocOepekeHUI0
ABTOHOMHBIX PHEPreTUUECKUX
CHCTEM, YCTaHOBOK
BOJIOPOJIHOM,
AIEKTPOXUMHYECKON
DHEPreTHKHU U UX DJIEMEHTOB

3HATh:
- N/I-111K-4 MeToabl MCIIBITAHUN
AJIEMEHTOB JIEKTPOXUMHUYECKUX
npeoOpa3oBaTeNsiX YHEPTHH,
MeXayHapoaHsle u Pocculickue
CTaHAapTHl B 00JaCTH YCTPOICTB
BOJIOPOJIHOM SHEPTETUKHU, OOOCHOBAHUS
MEPOTPHUITHIA 10 00ECTIEYSHUIO TITATHBIX
YCJIOBUM 3KCITyaTaluu
ANEKTPOXUMHUUYECKUX YCTPOUCTB.

YMETh!
- UA-111K-4 3¢ pexTuBHO HCTIONB30BAThH
METO/bI UCIIBITAaHUH 3JIEMEHTOB
AIIEKTPOXUMHUYECKUX MpeoOpa3oBareseit
SHEPIuu, MexayHapoaHble 1 Poccuiickue
CTaHIAPTHI, pa3pabaThIBATh MEPOTIPUATHI
1o 00eCeYeHHIO ITATHBIX YCIOBHM
OKCILTYaTaI[H AIEKTPOXUMHYECKIX
YCTPOMCTB.

ITK-4 CnocobeH k
OTIpEIeTICHUIO MMOTPEOHOCTH
MPOU3BOJICTBA B TOTIMBHO-
JHEPreTHYECKHUX pecypcax,
000CHOBaHUIO
MEPOMPHUATHI IO IKOHOMHUH
SHEPTrOPECYpPCOB,

N/-2nk-4 Pa3pabatbiBaeT
MEpOIPUATHS TI0 SHEPTO- U
pecypcocOepexeHuIo AJist
ABTOHOMHBIX SHEPIeTHUCCKUX
CHCTEM, YCTaHOBOK
BOJIOPOJTHOM,
AIEKTPOXHUMUYECKON

3HATh:
- U1-2I1K-4 ocHOBHBIE IPOLIECCHI B
AIEKTPOXUMUYECKUX NPEoOpa3oBaTemsix
SHEPIUU U UCTOYHUKH WH(POpMAIUU IS
OOHOBJIEHHSI KOMIIETEHIIMNA B 00JIaCTH
UCCIIEIOBAaHUM U pa3pabOTKH aBTOHOMHBIX
HHEPreTUUECKUX CUCTEM U MX AJIEMEHTOB.

3




Kox n HanmMeHoOBaHue Koxa n HanmMeHOBaHue 3anIaHHPOBAHHbBIE PE3YJIbTATHI 00yYeHHUSsT
KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU

pa3paboTKe HOPM UX DHEPTeTUKHU U UX AJIEMEHTOB YMETh:
pacxona, pacuery - U-2I1K-4 ananu3upoBats u
noTpeOHOCTEH 3¢ (PEKTUBHO HCIIOIH30BATH METOIBI
IPOM3BOJICTBA AaBTOHOMHBIX UCTIBITAHUHN 3JIEMEHTOB
IHEPreTUYCCKUX CUCTEM, IIEKTPOXUMUYECKHX 00JIACTH
YCTaHOBOK BOJOPOJIHOM, UCCIJIEIOBAaHUM U pa3pabOTKH aBTOHOMHBIX
ANMEKTPOXUMUYICCKON DHEPreTUYECKUX CUCTEM U MX 3JICMEHTOB.
SHEPTETHKHU U UX JJIEMEHTOB
B DHEpropecypcax

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctyiuiiHa OTHOCHUTCS K OCHOBHOW TPO(ECCHOHAIBHOW 00pa3oBaTeNbHOM IMpOrpaMMme
ABTOHOMHBIE 3HEpreTHyecKkue cucreMbl. BomopoaHas U 3JeKTpoXMMMYECKas SHepreTuka (namee —
OIIOII), nanpasnenus moaroroBku 13.04.01 TerosHepreTika U TEIUIOTEXHUKA, YPOBEHb 00pPa30BaHUS:
BbIcLIee 00pa30BaHUE - MarucTpaTypa.

TpeOGoBaHMsI K BXOIHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh TeopeTndecKast SJeKTPOXUMHUS

- 3HaTh Du3znyuecKass XUMHs

- 3HaTh BojopoiHas u 3NneKTpoXuMHUIecKasi SHepreTuka

- 3HaTh TeopeTnyecKre OCHOBBI XUMHUECKUX UCTOYHHUKOB TOKA

- 3HaTh (PyHAaMEHTaIbHbIC IPEICTABICHUS O PU3NKO-XUMHUECKUX MPOIIeccax

- 3HATh UCIOJIb30BATh JAHHBIC 3HAHUS B TEPMOJIMHAMHYECKUX pacueTax

- 3HaTh HAIMPABJICHHBIX HAa BHIOOP ONTUMATBHBIX XapaKTEPUCTHK IHEPTETHUECKUX CUCTEM U
YCTaHOBOK

- YMETb BBITIOJIHATH TEPMOXUMUYECKUE PACUEThl (PUZUKO-XUMHUECKHUX MPOIECCOB TETNIOIHEPTETUKH U
TETJIOTEXHUKHU

- YMETh BBITIOJHATH PacyeT KHHETHUECKUX XapaKTEPUCTUK MPOLIECCOB ISl BBIOOpA ONTUMATbHBIX
napamMeTpoB padOTHI TEMIOPHEPTETHUECKUX U TEINIOTEXHUUECKUX CUCTEM

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIMYCKHOHN KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa 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 [ToBepxHOCTHBIE 27 2 4 - 8 - - - - - 15 - Camocmoamenvroe uzyuenue
SIBJICHUSI U a7icOpOLusL. meopemuueckozo mamepuana: Visyaenue
Bunbr afcopOrmu. JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
Teopus u U30TEpMBI "IToBepXHOCTHBIE SIBIICHUS U afcopbuus. Busl
ancop6Oimu. Teopus azcopOrmu. Teopust ¥ H30TEPMBbI aACOPOIIHH.
ancop6uuu [TAB Teopwus ancopouuu [TAB"
11 IToBepxHOCTHBIE 27 4 - 8 - - - - - 15 - Hzyuenue mamepuanog 1umepamypHsix
SBJICHUS ¥ aZicOpOLHsL. UCIOYHUKOG:
Bup! agcopOium. [3], 7-20, 42-73
Teopust U U30TEPMBI [5], 188-192
azgcopOrmu. Teopus
agcop6uuu [TAB
2 KomnoHeHTsI 27 4 - 8 - - - - - 15 - Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
TOIUIMBHBIX 3JIEMEHTOB W3y4yenue marepuaina 1o paaeny
C TBEPIBbIM "KOMMOHEHTHI TOIUTMBHBIX 3JIEMEHTOB C
MOJIMMEPHBIM TBEPBIM MOJIUMEPHBIM DIIEKTPOIUTOM.
AIIEKTPOJIUTOM. DJIeKTPO/IbI- KATAIU3aTOPbl U HOHHBIE
OJeKTpoIbI- MPOBOJHUKH. METO/IbI XapaKTepu3aluu 1
KaTaJu3aTopbl U UCTIBITAaHUI" TIOATOTOBKA K BHITIOJHEHHIO
WOHHBIE TIPOBOJTHHUKH. 3a7aHUH Ha IPAKTHYECKUX 3aHATHIX
Mertobt Camocmoamenvhoe usyuenue
XapaKkTepu3anuu 1 meopemuueckozo mamepuana: Vsydaenue
UCIIBITAaHUH JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
2.1 KoMmnoneHnTtst 27 4 - 8 - - - - - 15 - "KoMIIOHEHTHI TOIUIMBHBIX 3JIEMEHTOB C
TOIUIMBHBIX 3JIEMEHTOB TBEPABIM MOJIUMEPHBIM 3JIEKTPOIUTOM.
C TBEPAbIM DNEKTPO/IbI- KATATM3aTOPbl U HOHHBIE
MOJIMMEPHBIM MPOBOIHUKH. METO/IbI XapaKTepu3aluu 1
JJIEKTPOJIUTOM. UCTIBITAaHNH"
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DNeKTPObI-
KaTaJlu3aTOPhI U
WOHHBIC TIPOBOHUKHY.
MeTtob!
XapaKTepU3aIiu U
HCIIBITAHUHA

H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[1], 8-18
[2], 68-83
[5], 386-397

OHeprocucreMa Ha
BOJOPOJ-BO3IYIIHBIX
TOIUTMBHBIX 3JIEMEHTAaX
C OTKPBITBIM KaTOZIOM.
OcobeHHOCTH PabOTHI
IIpU IIyCKE U B
LIMPOKOM JTHara3oHe
TEeMIIEpaTyp

27

15

3.1

DHeprocucreMa Ha
BOJIOPOA-BO3IYIIHBIX
TOIUIMBHBIX 3JIEMEHTaX
C OTKPBITBIM KaTOZIOM.
OcobeHHoCTH paboTHI
IIpH IIyCKE U B
LIMPOKOM JTHaNa30He
TeMIepaTyp

27

15

Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
Wzyuenne maTepuana 1mo pa3ueiy
"DHeprocucTeMa Ha BOJAOPOI-BO3AYIITHBIX
TOIUTMBHBIX JJIEMEHTAX C OTKPBITHIM KaTOJOM.
Oco6eHHoCTH pabOTHI IIPH MyCKE U B IIHUPOKOM
JMana3zoHe TeMIeparyp’ moJAroToBKa K
BBIIIOJIHCHUIO 3aﬂaHHﬁ Ha MPAaKTUYICCKUX
3aHATUAX

Iloozomogka pedhepama: B pamkax
pedepaTUBHO YacTH CTYICHTY HEOOXO UM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHIKOB IO
BEIOpPaHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
MOJITOTOBUTH MIPE3CHTAIINIO IS BBICTYIDICHUS
0 pe3ysbTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedeparta CTYICHTY
MIPeUIaraloTcs CIeAYIOINEe BAPHAHTHI:
[MoaroroBka u 3alIMTa HAYYHOTO JOKJIaaa Ha
OCHOBEC U3YUCHUSA Haquoﬁ CTaTbH U3 BEAYLIECTO
HAY4YHOT'0 KypHaJa 1o rpo0iemMe KCITyaTalun
YCTPOMCTB BOAOPOJAHOMN U AIEKTPOXUMHUUYECKOMN
SHEPTEeTUKHU B KPUTHUYECKHIX YCIOBHUIX
CamocmosamensbHoe usyuenue
meopemuyieckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pasaerry
"DHeprocucremMa Ha BOAOPOI-BO3AYIIHBIX
TOIUTUBHBIX JJIEMEHTAX C OTKPBITHIM KaTOJOM.
Oco6eHHocTH pabOTHI TIPH ITyCKE U B IUPOKOM
JMana3zoHe TeMmeparyp"

H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[2], 68-83
[4], 130-158




4 DHeprocucrema Ha 27 4 8 - 15 - Ilodzomogka pechepama: B pamkax
BOJIOPO/-BO3LYLIHBIX pedepaTHBHOI YacTH CTYJIECHTY HEOOXO UM
TOIIJIMBHBIX 3JIEMEHTaX. MIPOBECTH 0030p JIUTEPATYPHBIX HCTOYHUKOB T10
Mertoap! onpenieneHus BBIOpaHHOW TeM€E, KOMIUIEKCHO OCBETHTH
SHEPreTUYECKON BOTIPOC B COOTBETCTBHH C TeMOHU pedepara,
3¢ PeKTUBHOCTH, MOATOTOBUTH HMPE3CHTAINIO IS BBICTYIIICHUS
METO/IBI PECYPCHBIX IO pe3yabTaTaM pabOThl Ha CEMHHAPCKOM
HCIBITaHUH. 3aHATHH. B kadecTBe TeM pedepaTa CTyICHTY
MexnyHapoJHbIE U MPEATIaraloTCsl CIEAYIONIIE BAPHAHTHI:
HalMOHAJIbHbIE ITonroToBka ¥ 3alUTa HAYYHOTO TOKJIaa Ha
cTaHaapThl. JlopoxHbIe OCHOBE M3YyYEHHs HAyYHOH CTAaThH U3 BEIYIIErO
KapThl pa3BUTHA HaY4YHOT'O KypHaJa 1o mpoliemMe dKCITyaTalyuu
TEXHOJIOTUH. YCTPOWCTB BOJIOPOJIHOM U 3JIEKTPOXUMUYECKOU
4.1 DHeprocucrema Ha 27 4 8 - 15 - SHEPreTUKU B KPUTHUECKHUX YCIOBUIX
BOJIOPO/I-BO3TyIIHBIX Ilodzomogka K npaKmuuecKum 3aHAMUAM:
TOITMBHBIX 3JIEMEHTaX. W3yyenne marepuana 1o pasaeny
MeTtonbl onpeaeneHus "OHeprocucTeMa Ha BOJOPO-BO3TyLIHBIX
SHEPreTHIecKOn TOIUIMBHBIX 3JIEMEHTaX. MeTObI OIIpeAeIeHHS
3¢ PEKTHBHOCTH, 9HEpreTHIecKoi 3((HEeKTUBHOCTH, METOMBI
METO/IBI PECYPCHBIX PECYPCHBIX HCTIBITAaHUN. MeKayHapOIHBIE U
UCTIBITaHHH. HallMOHAJIbHbIE CTaHAAPTHI. Jl0pOKHBIE KapThI
MexayHapoHble 1 Pa3BUTHS TEXHOJIOTHH." TIOJrOTOBKA K
HaIlMOHAJIbHBIE BBITTOJIHEHHIO 33JJaHUH Ha MPAKTHYECKUX
cTa"apThl. JlopoxHbIe 3aHATHIX
KapThl pa3BUTHA Camocmoamenvroe usyuenue
TEXHOJIOTHH meopemuuecko2o mamepuana: VIsyaenue
JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"DHeprocucremMa Ha BOAOPOA-BO3AYLIHBIX
TOIUIMBHBIX 3JIEeMEHTaX. MeTo/Ibl OIpeAeIeH s
SHEpreTNIecKoi 3 (HeKTHBHOCTH, METOMBI
PECYPCHBIX UCTIBITAaHUN. MeXayHapOIHbIE 1
HalMOHAJIbHbIE CTaHIapTHI. Jl0pOKHBIE KapTh
Pa3BUTHS TEXHOJIOTHH."
H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:
[4], 130-158
Ox3aMeH 36.0 - - 0.5 - 335
Bcero 3a cemectp 144.0 16 32 0.5 60 335
Hroro 3a cemecTp 144.0 16 32 0.5 93.5




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilosepxnocmmuvie saenenus u aocopbuyus. Buovt adcopbyuu. Teopus u uzomepmul adcopbyuu.
Teopus adcopbyuu 1IAB

1.1. IToBepxHOCTHBIE siBIECHUS U aacopOius. Bunasl ancopounu. Teopust u n3oTepmbl
ancop6muu. Teopus ancop6ruu [TAB

[ToBepxHOCTHBIE sIBJICHUS U aacopOums. Buasl ancopbunu. Mertosl pa3aeneHus GU3nIecKoi u
XuMu4eckor ajacopomuu. Teopust amcopOumm. Mzorepma Jlenrmiopa. HM3zorepma [lonsHwm..
N3orepma Dpeitnmmxa. M3orepma Temkuna. Mzorepma BOT. Meron BOT nns ompenenenus
yIEIbHOM MOBEPXHOCTU AUCIEPCHBbIX MarepuanoB. M3zorepma @pymkuna. Teopus aacopOuuun
[TAB. U3zotepma [Hlumkosckoro. [Ipasmio [rokno-Tpaybe. Meroasl onpenencHusl KOHIICHTPAIUN
ITAB..

2. Komnonenmsi moniusHwix 31eMeHmos ¢ meepdbm NOJIUMEDPHDBIM I]1EKNPOIUNTIOM.
Qﬂekmpodbl- Kamajau3amopsvl U UOHHble HDOGOOHMKL{. Memoouwi Xapaxkmepu3ayuu u UCNLIMAHUU

2.1. KOMITOHEHTHI TOIJIMBHBIX 3JIEMEHTOB C TBEPABIM MOJMMEPHBIM JICKTPOIUTOM.
DNEKTPOJIbI- KaTaIu3aTOPbl U HOHHBIE TPOBOJHUKU. MeTOAbl XapaKTepHu3alii U UCTIBITAHUN

TorMBHBIE 3JEMEHTHI C TBEPABIM TMOJUMEPHBIM 3JIeKTpoiauToM. Karanuzatopsl u
razonuddysronnsie 3mekTpobl. [IpoToHnpoBosmue memOpanbl. OCHOBHBIE XapaKTEPHUCTUKH,
METO/bl XapaKTepu3allMil W HCHBbITAHUNW. MeToauKa ONpeneieH!sT aKTUBHON IOBEPXHOCTH
JMEKTPOAOB B 3-3JIEKTPOAHON SUEHKH M B COCTaBE MEMOpPaHO-3JIEKTPOJHOro Oiioka. MeTtoauka
OTpeNIeTICHUs] aKTUBHOCTH 3JIEKTPOJIOB TOIUIMBHBIX 3JIEMEHTOB B ToJiydsieMeHTe. Kartomueie u
AQHOJIHBIE TMOJISPU3AIMOHHBIE XapPAKTEPUCTUKU. MeTONbl ONpeAeNeHUs] COMPOTHUBICHUS HOHHBIX
MIPOBOJIHUKOB. .

3. Duepzocucmema Ha 8000P00-68030VUIHBLX INONAUGHBIX INEMEHMAX C OMKDLIMbIM KAMOOOM.
Ocobennocmu pabomvl npu nycke U 6 WUPOKOM OUANA30HEe MeMnepamyp

3.1. DHeprocucTeMa Ha BOJIOPO/I-BO3AYIIHBIX TOIUIMBHBIX 3JIEMEHTAX C OTKPBITHIM KaTOJIOM.
OcoOenHocTH padOTHI IPU MYCKE U B IIMPOKOM JIHaIla30He TEMIIEpaTyp

OHeprocucreMa Ha BOAOPOA-BO3AYIIHBIX TOIUIMBHBIX 3JE€MEHTaX C OTKPBITBIM KaTOAOM.
OCHOBHBIE  3aKOHOMEPHOCTH  3JIEKTPOXUMHYECKHX M  TEIUIOMAaCCOOOMEHHBIX  IIPOIIECCOB.
OcobeHHOCTH PaboThl B IITATHOM M HEIITaTHOM pexuMax. OcoOeHHOCTH padoThl MpU MyCKe U B
HIMPOKOM JTHATIa30HEe TEMIEPaTyp.

4. Duepzocucmema Ha 6000p00-8030VUIHBIX MONAUGHBIX daemernmax. Memoodvl onpedenenus
JHepcemu4eckol 3(hdexmusocmu, Memoosl pecypcHulx ucnvimanuu. Mescoynapoouvie u
HAUUOHAIbHBlEe cmaHoapmbl. [opodicHble Kapmvl pa3eumus MmexHoa02UU.

4.1. DHeprocucTeMa Ha BOAOPOA-BO3AYIIHBIX TOIUIMBHBIX 3JIEMEHTaX. MeTobl ONpeeIeHUst
HHEPreTUIecKoi 3((HheKTUBHOCTH, METOIbl PECYPCHBIX UCTIBITAHUN. MeXTyHapOaHbIE U
HaI[MOHAJIbHBIE CTaHAAPTHI. JJOpOoXKHbIE KapThl pa3BUTHSI TEXHOJIOTHHI

OHeprocucreMa Ha BOJOPOJA-BO3IYIIHBIX TOIUIMBHBIX 3JeMEHTax. MeToasl omnpeneneHus
HHEPreTUUecKoil 3(PQPEeKTUBHOCTH, METOJbl PECYPCHBIX HCHBITaHUH. MexayHapoAaHble |
HallMOHAJbHBIE CTaHAAPTHI. JlOpoXkHbIE KapThl pa3BUTHS TexHojoruu. Texnuueckuil miuan DOE.
Meronpl nccnenoBaHus JAerpajaluy dJIeKTpoaHblx MarepuanoB TO TIID m meroasl pecypCHBIX
UCHbITaHUN. MeXIyHapoIHble M HALMOHAIBHBIE CTAHAAPTHl IO TOIUIMBHBIM JJIEMEHTaM. U
be3smemOpaHHble TOIUIMBHBIE 3JIEMEHTHI C TBEPIABIM MOJUMEPHBIM DJIEKTPOJIUTOM. MeToabl
(bopMHpOBaHUS U XapaKTEPUCTUKHU. JlopokHas KapTa U TEXHUYECKHE LIEIH B Pa3BUTHU TEXHOJIOTHH
ToruinBHbIX 31eMeHTOB. Technical Plan — Fuel Cells DOE.. [TpunuunuanbHble CXeMbl 1 OCHOBHbBIE
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aneMeHThl. TecToBasi cTaHIUs JJIs UCTIBITAHUS TOIUIMBHBIX 3JIEMEHTOB. [IpuHIMNIUanbHas cxema u
METOJILI UCIIBITAHUH.

3.3. TeMbl NPaKTHYECKUX 3aHATHH
1. OcBoeHre METO0B HHPOPMALIMOHHOTO ITOUCKA B 0a3aX JaHHBIX HAYYHO-TEXHUYCCKUX U
NaTeHTHBIX UCTOYHUKOB. OOCYX/I€HNE METOIOB UCCIICAOBAHUS M UCIIBITAHUN YHEPTOCUCTEM
Ha TOTUIMBHBIX JJIEMEHTaX (8 4acos );
2. IlonGop MaTepuaoB i BBIIOJIHEHUS U 3allIUTHl MAaTEPHAJIOB JIOKJIa/1a OCHOBAH Ha
U3ydeHUH 0a3bl JAHHBIX 3apyOSKHBIX HAYYHBIX )KYPHAJIOB C UCTIOIB30BAHUEM ITOpTAJIA
http://www.sciencedirect.com. (24 gaca).

3.4. TeMbl 1a00paTOPHBIX padoT
HE NIPelyCMOTPEHO

3.5 KoncyabTauuu

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

1. OOcyxnenne marepuanoB 1Mo keiicam pasnena "[loBepXHOCTHBIE SIBICHHS M afCOPOIIHSL.
Bunpr ancopomuu. Teopust u uzotepmsl aacopoiuu. Teopus agcopouuu [TAB"

2. OOcyxneHne MaTepualioB 1O Kelicam pasnena "KOMITIOHEHTHI TOIUIMBHBIX 3J€MEHTOB C
TBEPABIM  IOJIMMEPHBIM  DJIEKTPOJUTOM. OJJEKTPOAbI- KaTalu3aTopbl W  HOHHBIE
IIPOBOAHUKHU. MeTOo/1bl XapaKTepu3aluy U UCTIbITaHUI"

3. OOcyxaeHnue mMaTepuasoB Mo KeiicaMm pasfena "DHeprocucremMa Ha BOJOPOA-BO3AYIIHBIX
TOIUIMBHBIX 3JIEMEHTAaX C OTKPBITHIM KaroaoM. OCOOEHHOCTH paboThl MpU IMyCKE U B
LIMPOKOM JIMaIa3oHe Temneparyp"

4. OOcyxaeHue MaTepuasoB M0 KeiicaMm pasjena "DHeprocucreMa Ha BOJOPOI-BO3AYIIHbBIX
TOIUTUBHBIX 3JIEMEHTaX. MeTObl ONpeieieHns] SHEPreTHYecKol 3 (HEKTUBHOCTH, METOIbI
PECYpPCHBIX HCHBITAaHWW. MeXAyHapoIHble W HAUMOHAJIBbHBIC CTaHIApTHL. JlOpoKHBIE
KapThl pa3BUTHUS TEXHOJIOTHA."

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHMpOBaHHBIC PE3YIbTAThl 00YUYEHUS 110

Howmep paznena
JTUCHUTLIUHEI (B

OueHo4YHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

Konpr
JTUCIUILINHE COOTBETCTBUH C
WHUKATOPOB
(B cOOTBETCTBUHU C pazjesioM 1) n.3.1)
1]12]3]4
3HaTh:
NJI-1T1K-4 meToabl UCTIBITAHUN 3JIEMEHTOB TecTupoBaHue/IIEKTPOXUMUIECKHE TTPOIIECCH Ha
ANEKTPOXUMUYECKUX NTPE0Opa30BaTEAX SHEPIUH, anekTpoaax. M3orepmsl ancopouuu.
MexayHapoaHble 1 Poccuiickue ctannapTsl B 001acTu V-1 +
YCTPOMCTB BOJJOPOTHOM SHEPTeTUKH, 000CHOBAHUS ’
MEPOIPHUATHIA 110 00ECTIEYEHUIO IITATHBIX YCIOBUMA
AKCIUTyaTaIluHU JIEKTPOXUMUYECKUX YCTPOICTB
NI-2ITK-4 ocHOBHBIE MPOIECCHI B AIEKTPOXUMUYECKUX TectupoBanue/Ilonck HCTOUHUKOB MO 0a3aM JaHHBIX
peoOpa3oBaTessaX SHEPTUU M HCTOYHUKH WH()OpMALIUN WNutepuer-pecypcon
U1 OOHOBJICHHS KOMITETEHIMI B oOsactu uccnenoBanu | MJI-2nk-4 +
1 pa3pabO0TKU aBTOHOMHBIX YHEPTETUYECKUX CUCTEM U HX
3JIEMEHTOB
Ymersb:
NJ-1T1K-4 5 pexTHBHO NCTIONB30BaTh METOIBI TectupoBanne/KoMIOHEHTHI TOTUTUBHBIX JIEMEHTOB C
WCIIBITAHUHN DJIEMEHTOB JIEKTPOXUMHUYECKUX TBEP/IBIM MOJIUMEPHBIM 3JIeKTpouTOM. CTPpYyKTYpa
npeoOpaszoBareneil SHEPTuu, MEKIyHAPOIHBIC U VT-Lrica + AIEKTPOJIOB.
Poccuiickue crannaptel, pazpadaTeiBaTh MEPOIIPUATHI '
0 00ECTIeYEHHIO IITATHBIX YCIOBHM IKCIITyaTalluu
AIIEKTPOXUMUUYECKHX YCTPONCTB
N-2T1K-4 ananu3upoBath 1 9PPEKTUBHO UCTIOIH30BATh Pedepat/IloaroroBka u 3anura HayqYHOTO JOKJIa/1a Ha
METO/bl UCTIBITAHUN SMEMEHTOB SMEKTPOXUMUIECKHIX VT-21c4 + | OCHOBE H3YYEHHs HAYYHOH CTAaThU U3 BEJIylIero
o0JacTy UCCIeTOBaHUM U Pa3pabOTKH aBTOHOMHBIX HAy4YHOTO JKypHaJa 1o npobjaemMe BOJOPOIHON U
SHEPTreTUYECKUX CUCTEM U UX HJIEMEHTOB AIEKTPOXUMUUYECKON SHEPTeTUKHU
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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 peanuzaiu: Beictymiienue (J10Ki1am)
1. [TonroroBKka M 3al1UTa HAYYHOT'O JTOKJIa/la HA OCHOBE U3yYEHUS] HAYYHOU CTaTbU U3
BEYLIEro HAyYHOI0 )KypHaJa Mo npodiemMe BOAOPOTHOM U JIEKTPOXUMUYECKONU SIHEPTETUKU

(Pedepar)

®dopma peanmzanuu: [TuceMenHas padbota
1. KoMIOHEHTBI TOIUIMBHBIX 3JIEMEHTOB C TBEPABIM IMOJIUMEPHBIM 3JIeKTpouToM. CTpyKTypa
anektpooB. (TectupoBanue)
2. DIEKTPOXUMHUYECKHE MTPOIIECCH Ha AiekTpoaax. M3orepmsl agcopoiuu. (TectupoBanue)

®dopma peanmsaiuu: Y cTHas popma
1. [Touck ucrounukoB no 6a3zam ganueix Uurepuer-pecypcos (TectupoBanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

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

B numiom BeICTaBIsIETCS OIICHKA 32 2 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Hedenkun, C. V. duznko-xumMuueckue MeTo/ Il uccaenoBanuii. Jlaboparopusie padotst N 1-6:
JlaGopaTopHbIi TPaKTUKYM : yueOHOe mocodue 1o Kypey "dU3nko-XxuMUUECKUE METOIBI
UCCIIEIOBAaHUH B TEXHOJIOTHSX BOJOPOJHOM 3HepreTUkH" 1o HampasiaeHuto "Temnosnepreruxa” / C.
. Hedenkun, Mock. auepr. un-r (MOU TY) . — M. : U3narensckuit nom MOU, 2009 . — 78 c. -
ISBN 978-5-383-00159-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=384;

2. Hedenkun, C. 1. ABTOHOMHBIE 3HEPTETUYECKUE YCTAHOBKHU M CUCTEMBI : yueOHOE ITocoOHe 1o
Kypcy "ABTOHOMHBIE SHEPTOYCTaHOBKU U CUCTEMBI'" 10 HANpaBJIeHUIO "TeruIonHepreTuka u
termorexuuka" / C. W. Hedenkun, Hart. uccnen. ya-t "MOU" (HUY"MBU") . — M. : U3n-Bo
MDBU, 2018 . — 218 c. - ISBN 978-5-7046-1847-8 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10105;

3. Hedenxun, C. . ®u3nko-xuMUYECKHE METOIBI MIOTYyUYEHUS U UCCIAEAOBAHUS JUCTIEPCHBIX CPE/T
¥ HaHOMaTepuasoB : 1abopaTopHble padoTsl Ne 1-6 : maboparopuslii npaktukym / C. Y. Hedenkun,
M. A. Knumosa, Han. uccnea. yu-tr "MOU" (HUY"MBOU") . — M. : U3a-80 MOU, 2019 . - 96 c. -
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ISBN 978-5-7046-2134-8 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10863;

4. KoposuH, H. B. TormmBHBIEC 371IEMEHTHI M 3JIEKTPOXUMHUYECKHE dHeproyctanoBku / H. B.
KopoBus . — M. : U3n-Bo MDU, 2005 . — 280 c. - ISBN 5-7046-1185-0 ;

5. Koposun H. B., Kynemos H. B., I'onuapyk O. H., Kambimona B. K., Jlanckas . ., MacaukoBa
H. B., Ocuna M. A., Yapuc E. ., Smryno H. A.- "O6mas xumus. Teopus u 3ampaun”, (5-¢ uzm.,
crep.), U3marensctBo: "Jlanp", Cankt-IletepOypr, 2021 - (492 c.)
https://e.lanbook.com/book/158949.

5.2 JInueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Office / Poccuiickuii makeT o(hUCHBIX IPOrpam;

2. Windows / OniepanimonHas cucteMa ceMmeiicTpa Linux;

3. Maitan BuneoxondepeHniuu.

5.3 UntepHeT-pecypchl, BKIWYas nNpodeccuoHaIbHble 6a3bl JAHHBIX U HH(OPMAIMOHHO-
CIIpaBOYHbIC CUCTEMBbI:

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

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gub.moreka - https://elibrary.ru/

4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za qannbix Scopus - http://www.scopus.com

6. Kypnaa Science - https://www.sciencemag.org/

7. dnexkTponnas 6udmorexka MOU (36 MIOMH) - http://elib.mpei.ru/login.php

8. ITopTan oTKpPBITHIX AaHHBIX Poccuiickoii ®exepanuu - hitps://data.gov.ru

9. bBa3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAILHOI 3a1uThI PD -
https://rosmintrud.ru/opendata

10. Ba3a OTKPBITHIX IaHHBIX NPO(ecCHOHANBHBIX CTAHAAPTOB MHHNCTEPCTBA TPyAa U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOro pa3Butust P@ -
http://www.economy.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJINHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HAMMEHOBAaHHE

OTCYTCTBYET
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CHGHI/IaHBHBIe BOIIPOCHI (1)H31/I‘I€CKOI‘;1 XUMHNHU

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
DNEKTPOXMMHUYECKHE MTPOLIECChl Ha dieKkTpoax. 3orepmsl ancopOuuu. (TectupoBanue)
KOMITOHEHTBI TOIJIUBHBIX 3JIEMEHTOB C TBEPABIM MOJIMMEPHBIM IEKTPoIuTOM. CTpYKTYypa

KM-1
KM-2

KM-3
KM-4

anekTponoB. (TectupoBanue)

[Mouck ucTouHMKOB Mo 6azam naHHbIX MHTEpHET-pecypcoB (TectupoBanue)
IToaroToBka M 3alIMTa HAYYHOT'O TOKJIaJa HA OCHOBE M3yYEHUsl HAYYHOU CTAaTbU U3 BEAYLIErO
HAy4HOT'0 KypHaJia 1o MpoodiieMe BOJOPOIHON U deKTpoxuMudeckoit suepretuku (Pedepar)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Howmep
paszena

Nunexc
KM:

KM-

-

KM-

N

KM-

KM-

Paznen nuciuminebl
Henens

KM:

12

15

[ToBepxHOCTHBIE ABJIEHUS U ajicopO1ust. Buabl ancopoum.
Teopus u u3orepMmsl agcoporuu. Teopus agcopoiuu [TAB

11

[ToBepxHOCTHBIE ABJIEHUS U ajicopO1us. Buabl ancopoum.
Teopus u u3orepMmsl agcoporuu. Teopus agcopoiuu [TAB

KoMIOHEHTHI TOMIMBHBIX JIEMEHTOB C TBEPABIM
MOJIMMEPHBIM AJIEKTPOIUTOM. DIEKTPOIbI- KATAIU3aTOPbI U
VMOHHBIE IPOBOJHUKHU. METOAbI XapaKTepu3aluu u
HUCIBITAaHUN

2.1

KoMIOHEHTHI TOMIMBHBIX 3JIEMEHTOB C TBEPIBIM
MOJIMMEPHBIM AJIEKTPOIUTOM. DIEKTPOIbI- KATaIU3aTOPbI U
HMOHHBIE POBOJHUKHU. METOAbI XapaKTepU3aluu U
HUCIBITAaHUN

DHeprocucTeMa Ha BOJIOPOA-BO31YIIHBIX TOTIMBHBIX
AIIEMEHTAaX C OTKPBITHIM KaTo0M. OCOOEHHOCTH paboThI IPU
IIyCKE U B IIMPOKOM JIMaIla30He TEMIIEpaTyp

3.1

DHeprocucTemMa Ha BOJIOPO/I-BO3IYIIHBIX TOILTUBHBIX
AIIEMEHTAaX C OTKPHITHIM KaTo0M. OCOOEHHOCTH paboThI IPU
MTyCKEe U B IIUPOKOM JIMAINa30HE TEMIIEPATYP

DHeprocucremMa Ha BOJIOPOI-BO3IYIIHBIX TOILTUBHBIX
37eMeHTax. MeTo/1bl ONIpeAEIICHUS SHEPTreTUYECKOM

3¢ (HEeKTUBHOCTH, METO/IBI PECYPCHBIX HCTIBITAHHM.
MexyHapoaHbIe U HAIMOHAJIbHBIE CTaHAAPTHI. JlopoKHbBIE
KapThl PA3BUTHS TEXHOJIOTHU.

4.1

DHeprocucTeMa Ha BOJI0PO-BO3AYIIHBIX TOTUIMBHBIX
asieMeHTax. MeTo1bl ONpeesIeHNs] YHEPIrETHUECKON

3¢ (HeKTUBHOCTH, METOABI PECYPCHBIX UCIIBITAHUH.
MexnyHapoaHbIE U HallMOHAJIbHBIE CTaHAAPThL. JlOpOXKHBIE
KapThl Pa3BUTHUS TEXHOJIOTUU

Bec KM, %:

25

25

25

25
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