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

Hanpagienne noAroroBKu/cnenuajbHoCcTh: 13.04.02 D1eKTpoIHepreTUKA 1 3JIEKTPOTEXHUKA
HaumeHoBaHune 00pa3oBaTe/bHOI NPOrpaMMbl: JJIeKTPHYECKHe CTAHIMA 1 NOJACTAHIMHA
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
METO/Ibl OHEHKHU TEXHUYECKOI'O COCTOSsIHUSA

AJEKTPOOBOPYJOBAHUA

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

YacTb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uit

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.06

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 3;

Yacos (Bcero) no yueoHomy
IIAHY:

108 yacoB

Jexnun

1 cemectp - 16 yacos;

IIpakTnyeckue 3aHATHSA

1 cemectp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

KoncyabTanuu

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

1 cemectp - 59,7 uaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTrupoBanue
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

1 cemectp - 0,3 yaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Ko3uHoBa M.A.
[IpenomaBaTelib NaerTbnratop R8e01bb45-KozinovaMA-02¢3458] M.A. Ko3unosa
COI''TACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P Ceenennn o enagensue L3N M3K
YKOBOHHTCHB o Bnageney, Monsikos A.M.
00pa30BaTEIbHON IPOrpaMMBbI Vacrmugmarop | RAAICC249-PoliakovAM-44585360 A.M. IlonsikoB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Re=sErs

Bnageney,

MoHakos HO.B.

TETE

Wpentndukatop

R4bfa2851-MonakovYV-407f6fea

1O0.B. Monakos




1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI
Heab ocBoeHUusi IUCUMIUIMHBI. V3ydeHne METOOB aHaiM3a TEXHUYECKOTO COCTOSHUS
AIIEKTPOOOOPYTIOBAHUS, METOIOB JHATHOCTUPOBAHHUS AJICKTPOOOOPYIOBAHUSI.
3amaun QU CHUILIAHBI
- — H3yYEHUE XapPaKTEPHBIX JEPEKTOB M METOIOB UX OMPECIICHUsI OCHOBHOTO CHIIOBOTO
3JIEKTPOOOOPYAOBAHUS JICKTPOCTAHIIUNA U TTOACTAHIIHIN;;
- — U3YYCHUE ONEPATUBHBIX METOJIOB TUATHOCTUKHU U TPATULUOHHBIX AIEKTPUUECKUX
M3MEPEHUI;;
- — H3yYEHUE METO/IOB OIICHKH COCTOSIHHSI MACIIOHAIIOJIHEHHOTO 3JIEKTPOOOOPYIOBAHNUS;
- -U3y4YEHUE METOJIOB OIIEHKH COCTOSHHUS TpaHC(HOPMATOPOB.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIIETEeHL MU HHJAUKATOPA JOCTUKEHUSI
KOMIICTCHIINU
PIIK-1 Croco6en U-2pnk-1 [Tpumenser 3HATh:
y4acTBOBaTh B IPOBEACHUU | (PyH/IaMEHTAJIbHbIE U = — MCTOAbI OLICHKH TCXHUYCCKOTO
HAYYHO-UCCIIEIOBATENbCKUX | MPUKIIAHBIC 3HAHUS IS COCTOSIHHUSL DJIEKTPOOOOPY IOBAHIIS;;
pabot B obmactu (cdepe) peIIeHUs UCCIIeIOBATeIbCKUX | - — XdPAKTCPHBIC fedeKTsI
npodecCHOHATbHON 3a/1a4 B IpodeCCHOHAIBHON 3JIEKTPOOOOPY/IOBAHHS U METO/IBI HX
IeATeTbHOCTH obnactu (ctepe) OIPE/ICIICHHU;,

- — BUAbI JICKTPUUICCKHUX HUCIBITAaHUN U
METO/IbI IMarHOCTUKH CHIJIOBOTO
AIEKTPOOOOPYIOBAHMUS;.

YMETh:

- — OLICHUBATh TEXHUYECKOE COCTOSTHUE
MAacJIOHANOJIHEHHOTO
3JIEKTPOOOOPYIOBAHUSI.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM TPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodeccCHOHATbHOW —00pa3oBaTelbHON Iporpamme
Onektpuueckue craHuuu U noactaHuuu (mamee — OIIOIN), nanpaBnenuss mnoarotoBku 13.04.02
DJEeKTpOIHEPreTHKA U SJIEKTPOTEXHHUKA, YPOBEHb 00pa30BaHMsL: BhICIIEe 00pa30BaHUe - MaruCTpaTypa.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh - COBPEMEHHOE IEKTPO0OOPYJ0BAHNE, KOHCTPYKIIMIO, IPUHIUIIBI I€HCTBUS;

- 3HaTh COBPEMEHHBIE IPUOOPHI, UCTIOIB3YEMBbIE JIJISl AUATHOCTUKH AJIEKTPOOOOPYI0BaHUS;
- 3HaTh - KOHCTPYKLMIO, IIaPAMETPBI U CXEMBbI 3aMEILEHUS DJIEKTPUYECKUX MAIUH;

- 3HATh - CXEMBI PACTIPECIUTENBHBIX YCTPOUCTB MOICTAaHIIAN;

- 3HaTh - OCHOBHBIE TUIIBI AIEKTPUYECKUX CTAHIUI, UX XapAKTEPUCTUKU;

- YMETh — aHAJIM3UPOBATh TEXHUUECKOE COCTOSIHUE IEKTPOOOOpYI0BaHUS

Pe3ynbraThl 00y4eHus, MOTydYeHHbIE IPU OCBOCHUH TUCIMITIIMHBI, HEOOXOAUMBI ITPH BHINOIHEHUH
BBIMTYCKHOM KBaJTU(UKALMOHHON 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 IPOMEXYTOIHOM 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 Paznen 1 OcHoBHBIE 6 1 2 - 2 - - - - - 2 - CamocmoamensHoe usyuenue
TIOHSTHS U meopemuueckozo mamepuana: [1], ctp. 7-21
OTpe/ICIICHUs] METOJI0B wnu [2], ctp. 5-20
OLICHKH TEXHUYECKOTO H3yuenue mamepuanog iumepamypnolx
COCTOSTHHS UCIOYHUKOB:
9NEeKTPO0OOPYAOBAHUS [1], 7-21
11 OCHOBHBIE MOHATHS U 6 2 - 2 - - - - - 2 - [2], 5-20
OIpe/ICNICHUSI METO/IOB
OLICHKH TEXHUYECKOT'O
COCTOSTHHS
UIEKTPOOOOPYIOBAHHUS
2 Pasnen 2 XapakrepHsie 14 2 - 6 - - - - - 6 - CamocmosamensbHoe usyuenue
JeQeKThI meopemuueckozo mamepuana: 1], crp. 22-32
AIIEKTPOOOOPYLOBAHUS H3yuenue mamepuanog 1umepamypHsix
M METOJIBI UX UCHMOYHUKOG:
orpeJieIeHUs! [1], 22-32
2.1 | XapakTepHble 1e(EKThI 14 2 - 6 - - - - - 6 -
AIEKTPOOOOPYIOBAHUS
M METOJIBI UX
orpe/ieIeHUsI
3 Paznmen 3 12 2 - 4 - - - - - 6 - Ioozomoska k konmpoavnou pavome: [1],
«TpaguuoHHBIE» ctp.35-39
JNEKTPUYECKHE H3yuenue mamepuanog 1umepamyprbix
N3MEpeHust UCIOYHUKOB:
3.1 «TpaanoHHBIE) 12 2 - 4 - - - - - 6 - [1], 35-39
JNEKTPUUECKHE
W3MEpEHHUS
4 Paznen 4 CoBpemeHHbIE 12 2 - 4 - - - - - 6 - Camocmoamenvnoe uzyuenue




METOAbI KOHTPOJIA

meopemuyueckozo mamepuana: [1], ctp. 43-56;

MAacJIOHAIOJHEHHOTO [2], cTp. 26-31
000pyIoBaHUs H3yuenue mamepuanos aumepamypHsix
41 CoBpeMeHHbIE METOIBI 12 2 4 - 6 - UCHOYUHUKO8:
KOHTPOJIS [1], 43-56
MAacJI0HAIIOIHEHHOTO [2], 26-31
obopynoBaHus
5 Paznen 5 12 2 4 - 6 - Camocmoamenvnoe uzyuenue
T'azoconepxanne meopemuueckozo mamepuana: [1], crp.62-75
Maca. nmn [2], ctp. 40-49
XpomaTorpadraecKuii H3yuenue mamepuanog numepamypHsix
aHaJIu3 Ta30B UCHOYHUKOB:
51 Tazoconeprxanue 12 2 4 - 6 - [1], 62-75
Maca. [2], 40-49
XpomaTorpapuuecKuii
aHaJIu3 Ta30B
6 Paznen 6 Kontpo:is 10 2 4 - 4 - CamocmoamensHoe usyuenue
JIECTPYKIIUS TBEPIOi meopemuueckozo mamepuana: [2], ctp. 51-56
H30JIALUU H3yuenue mamepuanos aumepamypHsix
6.1 KonTpons aectpykuus 10 2 4 - 4 - UCHOYHUKOG:
TBEP/IO# U30JSIIIUU [2], 51-56
7 Paznen 7 12 2 4 - 6 - Camocmoamenvnoe uzyuenue
TermmoBU3MOHHOE meopemuueckozo mamepuana: [1], crp.77-95
o0ciejoBaHUe H3yuenue mamepuanog numepamypHsix
7.1 TermnoBU3MOHHOE 12 2 4 - 6 - UCHOYHUKOG:
00cIiIeI0BaHNE [1], 77-95
8 Paznen 8 12 2 4 - 6 - Camocmoamenvnoe uzyuenue
Bubparmonnasie meopemuueckozo mamepuana: [1], crp.102-
METO/IBI 125 unu [2], cp. 80-99
JTIUArHOCTHYECKOTO H3yuenue mamepuanog 1umepamypHsix
KOHTPOJISI UCHOYHUKOB:
8.1 Bubpanmonnsie 12 2 4 - 6 - [1], 102-125
METOBI [2], 80-99
JIHarHOCTHYECKOTO
KOHTPOJISI
3a4er ¢ OIEHKOMI 18.0 - - 0.3 - 17.7
Bcero 3a cemectp 108.0 16 32 0.3 42 17.7
Hroro 3a cemecTp 108.0 16 32 0.3 59.7




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
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texkymmii KoHTpob; [TA — mpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Pazoen 1 OcHosHble nouamus u onpeoeieHus Memoo08 OUeHKY MexXHUYecKko20 coCmosHus
91eKmMpPooOopyIosanus

1.1. OcHOBHBIE MOHATHUS U ONPEIEICHUS METOJOB OLIEHKH TEXHUYECKOTO COCTOSHUS
3JIEKTPOOOOPYAOBaAHUS

TexHOMOrHYECKNe HAPYIIICHUsSI U OTKa3bl 000pyHOBaHUs. 3aaun AMArHOCTUKH. VcTopudeckoe
pa3BUTHE JHMATHOCTHUKU  3JIeKTpooOopymoBanus. (OCHOBHBIE HOPMATHBHBIC  JIOKYMEHTHI,
ompeeIsomue 00beM U IePUOAUYHOCTh TUATHOCTHYECKOTO KOHTpouts. [lorpeniHocTa u3mepenus,
METO/IbI U MOXOIbI, TIOBHIIIAIONINE JOCTOBEPHOCTh TUArHOCTUYECKHUX OIEHOK. OMNOKH IMepBOTO U
BTOPOIO poja.

2. Pazoen 2 Xapaxmepuvie dedhexmol 34eKmpoobopy008anus U Memoobl Ux OnpeoeeHusl

2.1. XapakTtepHble Ae(QEKTHI JIEKTPOOOOPYIOBAHHS U METOBI UX ONPEACTICHHS

Knaccudukanus nedekroB. CkopocTh pa3BUTHs A€PEKTOB U MEPUOAMYHOCTH KOHTPOIIS
obopynoBanusi. Krnaccupukamuss METOAOB THArHOCTUYECKOTO KOHTPOJSA. MEXpEeMOHTHBIN
KOHTpOJIb 000pynoBanus. M3mepenus 6e3 BbIBOIa 000pyI0BaHUS U3 PabOTHI (1O HAIIPSKEHUEM).
KommiekcHble  AMarHOCTHUYECKHe oOcienoBaHus. HempepblBHBIA  KOHTPOJIb  000pyIOBaHUS
(MOHHMTOPUHT). JIOCTOMHCTBA M HEIOCTATKA MOHUTOpHHTrA. KOHIENINS AUarHOCTUKH, IPUHSATAS B
POCCHIICKMX DHEPTreTHUECKMX KOMIaHusAX. Meroapl ycTpaHeHus nedexTtoB. Konmenmws
MPOBE/ICHUE PEMOHTOB JIEKTPOOOOPYAOBaHUS 110 HAPAOOTKE U TI0 TEXHHUECKOMY COCTOSIHHIO.

3. Pazoen 3 «Tpaduuuonnviey diekmpudeckue Usmepenus

3.1. «TpaguuMOHHbBIE» SIEKTPUUECKHE U3MEPEHUS

W3mepenue comporuBieHuss wm3omsimuu.  Koadoumment ancopbumu. AncopOruoHHBIE
XapakTepucTHKU. V3MepeHue TaHTeHca yria JUdJIEeKTpUdeckux mnoTepb. Kiaccuduxanms
U3MEpUTENbHBIX NpuOopoB. X JOCTOMHCTBA M HEJOCTATKU. BiusiHME yBIaXXHEHUs, 3allUIaMIICHUS
U 3arps3HEHUS TBEPAOW M30JSALUMU HAa YPOBEHb MW3OJLMOHHBIX XapaKTEPUCTHK. 3aBOJCKHE
3Hau€HUsl, MPEAENIbHO JOMYCTUMbIE HOPMATHUBHBIE IMOKA3aTeIH sl Pa3jIMuHOrO 0OOPYAOBAHMUS.
W3MmepeHne CONpOTHUBIEHUS IOCTOSHHOMY TOKY. OIl€HKa JUarHOCTMYECKOIO COCTOSHUS I10
pesynbrataM u3MepeHuil. Koppemsiuust pe3ynbTaToB € JpYTMMH  METOJAaMU  JAMArHOCTHKH.
M3MepeHue Toka M MHOTEPh XOJOCTOTO XOJa CWJIOBBIX M H3MEPUTENBHBIX TpaHc()OpMaTOpOB.
JocronHcTBa M HenocTaTku Merona. l3MepeHune CONpOTHBIEHHS KOPOTKOTO 3aMbIKAHUSA
TpancpopmaropoB. [lepopmanus oOMOTOK. JIOCTOMHCTBA W HENOCTAaTKH METOJla KOHTPOJIS
conpotusnenus K3. /[pyrue Merosipl KOHTPOJIsi TeoMeTprun 0OMOTOK.

4. Pazoen 4 CO6D€M€HHbl€ Memoobl KOHMPOJIA MACIOHANOJIHEHHO20 O6ODV006GHM}Z

4.1. CoBpeMeHHbIE METO/Ibl KOHTPOJISI MaCJIOHATIOJIHEHHOT'O 000py10BaHUS

Knaccugukanus macen. OcHOBHBle Mapku TpaHcdopmaTopHoro Macna. Kiaccudukarus
(U3NKO-XMMHUYECKIX METO/I0OB KOHTPOJS TpaHchopMaTOpHOTO Macia. JlomycTUMble 3HAueHUS
nokaszareseil KayecTBa Maces: CBEXHX, IOCJe pereHepanu, 3KCIyaTaluoHHbIX. OTOop mpob
maciia. OCHOBHEBIE TTOJIOKEHHSI METOJIOB OTIPEICTICHHs MToKa3aTeseidl KayecTBa TPaHC(POPMAaTOPHBIX
macen. [IpoOMBHOe HampsiKeHHE, BIIArOCOJEpKAHUE, COAEPIKaHHE MEXaHWYECKHX IpUMECEH.
Koppensuus pesynpratoB. Meron memMOpaHHOW (uuibTpanuu. TaHTEHC yria AUICKTPHYECKUX
1OTepb, KHUCIOTHOE YMCJIO, COJEp)KaHHE aHTHOKUCIWTENBHOW Tpucaniku W ap. BrnusHue
TEMIIepaTyphl, BIAKHOCTH, KOJUIOWJOB Ha TAaHTEHC YIJla JUAICKTPHUECKUX IMOTEPh M O00BEMHOE
AIIEKTPUUYECKOE CONPOTUBJICHUS Macia. BrnusHue mnokaszarenell kauecTBa Macja Ha COCTOSIHUE
TBepoi m3oisinuu. Pecype macna. CTaOmibHOCTh Macia MpoTHB okuciieHus. Coaep:kaHue cepbl U
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CEpHUCTBIX coenuHeHui. Perenepamus wmacia. Cymka wmacna. Cymka TBepaod H30JLUAN
MacJIOHAIIOJHEHHOT0 000opynoBanusa. KoHTpob mporecca CyIiKH.

5. Pazoen 5 I'azocooepacanue macia. Xpomamozpaduueckuil auaius 2a306

5.1. T'azocoaeprkanue Macia. XpoMarorpapuieckuii aHaau3 ra3oB

BnusiHue nokaszaTens Ha HaJeKHOCTb I€PMETUYHOrO 000pyAoBaHuA. TemmepaTypa BCIBIIKA
Macia U 00JacTh MCHOJIb30BAaHUS ATOrO IOKAa3aTeNsl KadecTBa Macia. Xpomarorpadudeckuit
aHaJU3 Ta30B, PACTBOPEHHBIX B Macliie 3JeKTpooOopyaoBaHus. [IpuHIuN ycTpoiicTBa ra3oBOro
xpomatorpada. Kpurepum  KOHTponst  ypoBHS W ONACHOCTH  PasBUTHUS  JACPEKTOB
MAacCJIOHAMOJHEHHOTO O00O0pYAOBaHMs IO pe3ylbTaTaM XpoMarorpa(uueckoro aHajiu3a TIa3oB.
JledexThl TepMUYECKOTO U AJIEKTPUUECKOro XapakTepa. KoHTpoib cTapeHus: TBepA0i H30MISIIHUH 110
pesyibTartam xpomarorpaduu. Beibop nepuoguuHocT! KOHTPOIIA. Bo3MOKHBIE TPUYUHBI HEBEPHOM
TPaKTOBKM  pe3ynpTaToB.  llpuMepsl  pe3ynbTaToB  XpoMarorpauyeckoro  KOHTPOJIS
TpaHCcGOpPMATOPOB, HIYHTUPYIOLIUX PEAKTOPOB, BBOJOB, U3MEPUTENIBHBIX TPAHCHOPMATOPOB..

6. Pazoen 6 Konmpoav decmpykuus meepoou u3oaayuu

6.1. KoHTpomab AecTpyKiius TBEPIOH U30ISAIUN

Onpenenenue CTENEHU MOJIUMEpU3alud OyMaKHON H30JSIUH — OCHOBHOW KPUTEPHM OLIEHKH
octaroyHoro pecypca. Ompenenenue (ypaHOBBIX MPOW3BOAHBIX. METON  KUIKOCTHOMN
xpomaTtorpaduu. BrnusHue Ha KOHIEHTpAUuilO0 (YypaHOBBIX COCAMHEHHWH BHEIIHUX (DaKTOPOB.
BnusiHne Ha cTeneHb MOJUMEPHU3ALMU U PECypca TBEPAOW HU3OJISIUMUA TEMIEPATypbl, BIAXKHOCTH,
MPOJIYKTOB OKHUCIICHUS.

7. Pazoen 7 Tennosuzuonnoe obciredosarnue

7.1. TennoBU3HMOHHOE 00CIEIOBAHNE

MeTtobl u3MepeHus (KOHTPOJIS) TEMIIEPATYpbl Ha TOBEPXHOCTU TOKOBEAYIIMX YacTeil 1 0akoB
(xopmycoB) obopynoBanus. Kinaccudukanus TerioBu3opoB. [IpuHIUI yCTPOHCTBA TETIIOBU30POB.
BnusiHue Ha pe3ynbTaT KOHTPOJS TemrepaTypbl BHEIIHUX (pakTopoB. TpeOoBaHUS K MPOBEIECHUIO
pabot. Koaddunment uzmydenus. MeToamka KOHTPOIS COCTOSIHHSI KOHTAKTHBIX COEIUHEHHIA.
Kontpons nedpexroB OITH u pazpsaHUKOB, H3MEPUTENBHBIX TPAaHC(HOPMATOPOB, BBOJOB, CHIIOBBIX
TpaHcPOpMaATOPOB, BPAIIAIOIINXCS SMEKTPHUECKUX MAIIKH.

8. Pazoen 8 Bubpayuonnvie memoovl OUa2HOCMUYECKO20 KOHMPOJIS,

8.1. BubpannoHHble METOIbI AMATHOCTUYECKOTO KOHTPOJIS

CoBpemenHble BHOpoaHanu3aTopbl. KOHTpPOJIb COCTOSHMSI NOJIIMITHUKOB BpaIlalOLIUXCS
AIIEKTPUUYECKUX MalIuH. YacTOTHBIE XapakTepucTUKU. KOHTpoIb ypoBHS BUOpaLMii IIYHTUPYIOIIHUX
peakTtopoB. KOHTposib YpOBHS TNPECCOBKM AaKTHBHBIX JJIEMEHTOB TpaHC(HOPMATOPOB U
aBTOTPaHC(HOPMATOPOB..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. Metobl n3MepeHus (KOHTPOJIS) TEMIIEPATyphl Ha MOBEPXHOCTH TOKOBEAYILUX YacTel 1
06akoB (KOpmycoB) 000PyTIOBaHUS.;
2. Onpenenenue GpypaHOBBIX MPOU3BOJHBIX. METOT )KUIKOCTHON XpoMaTorpaduu.;
3. KonTpounb crapeHus TBepA0H HU30JIALKN IO pe3yabTaTaM XpoMaTorpaduu.;
4. Ananu3 pa3IM4HbIX JIaHHBIX 110 PpACTBOPEHHBIM razaM B 0ake TpaHcpopmaropa u
BBISIBIICHHE CKPBITHIX JIE()EKTOB.;
5. I3mepenue conpoTtusienus u3oasimu. Koagdumuent ancopbunu. AacopOruoHHbIe



XapakTepu-cTUKU. MI3MepeHne TaHreHca yria Ju3JeKTPUYECKUX TOTePh;
6. Kitaccudukanms MeTo10B JUarHOCTUYECKOTO KOHTPOJIS.

3.4. Tembl 1a00paTOPHBIX padoT
HE MPEeyCMOTPEHO

3.5 KoncyabTanum

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



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3annaHupOBaHHBIEC PE3yabTaThl O0yUEHUS

Howmep paznena quciumiuas (B

OreHouHOE CpE€ACTBO

Konanr
0 JUCLHUIUINHE COOTBETCTBUU C 11.3.1) (THI ¥ HAUMEHOBAHUE)
WH/INKAaTOPOB
(B COOTBETCTBUH C pazjeaom 1) 1/2|3[4]5]6]7]8
3HaTh:
— BHJIbI 2JIEKTPUUYECKUX UCIIBITAHUHN U KontponbHas pabora/Bujpsl 35eKTpu4ecKux
METO/bI JUArHOCTUKU CUIIOBOTO N-2pnx-1 + |+ UCTIBITAHUHN 2JIEKTPOOOOPYTOBAHHUS
3JIEKTPOO00OPYIOBAHUS;
— XapakTepHbIe TePeKTHI TectupoBanue/XapakrepHbie 1e(EKThI
3JIEKTPOOOOPYIOBAHUSA U METO/IbI UX N-2pnx-1 + |+ 3JIEKTPOOOOPYI0BAHUS
OIIpe/IeTICHUS;
— METO/Ibl OLIEHKH TEXHUUECKOTO KonrtponbHas pabora/MeTobl OLIEHKH
COCTOSIHHSA DJIEKTPOOOOPYI0BAHUS; N-2pnix-1 + | + | + | TEXHMYECKOTO COCTOSIHUS U BUJIBI PEMOHTA
CHJIOBOT'O 00OPYZOBaHUS

YMersb:
— OLICHUBATh TEXHUYECKOE COCTOSIHUE Konrponsnas pabora/Xpomarorpaduueckuii
MacJIOHAIIOJHEHHOTO N-2pnx-1 + |+ aHaJIM3 PaCTBOPEHHBIX B MAacJe I'a30B
AIEKTPOOOOPYTOBAHUS
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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
1 cemecTp

Dopma peanuzanuu: [Tucemennas padora
1. Buzpl 37€KTpUYECKUX UCIIBITAaHHUH 351eKTpooOopynoBanus (KontponsHas padora)
2. MeTozpl OLIEHKH TeXHUYECKOTO COCTOSIHUS M BUJIBI PEMOHTA CHIJIOBOTO 00OPY/IOBaHUS
(KontponbHnas padbora)
3. XapakrtepHble nedeKThl 251ekTpoodbopynoBanus (TectupoBaHue)
4. Xpomarorpaduueckuii ananu3 pacTBOPEHHBIX B Maciie ra3oB (KonTponbsHas paboTta)

bannbHO-pedTHHTOBAs CTPYKTYpa AUCIMILTUHBI ABISETCS MPUIOKEHUEM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

3auem c oyenxou (Cemecmp Nel)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM COCTaBIAIONIEH. B nmpunoxxeHne K JuIiiomy
BBIHOCHUTCS OIICHKA 3a 1 cemecTp.

B nunnoM BeICTaBIsETCS OICHKA 3a 1 CEMCCTD.

Ipumeuyanue: ONieHOYHBIC MAaTEPUAITHI TI0 JUCIUILINHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. CBu, [1. M. MeTo/1b1 1 CpecTBa IMarHOCTUKHU 000pyAOBaHUs BbICOKOTO Hanpsbkenus / [1. M.
Csu. — M. : DHeproaromuznart, 1992. — 240 . — ISBN 5-283-01062-7 : 52.50.;

2. "O06beM 1 HOPMBI HCTIBITaHUM 7eKTpoodopyaoBanus”, M3garenbctBo: "Cubupckoe
YHUBepcHUTEeTCKoe u3aarenabcTBo'", HoBocubupcek, 2008 - (240 c.)
https://biblioclub.ru/index.php?page=book&id=57318.

5.2 JIunieH3MOHHOE M CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. Office / Poccwuiickuii makeT opUCHBIX TPOrpamMM;

2. Windows / OmniepanionHasi cuictema cemeiictsa Linux;

3. Acrobat Reader;

4. SmathStudio.

5.3 UuTepHeT-pecypcesl, BKJIIOYast NpodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH()POPMALIHOHHO-
CIIPaBOYHBIC CUCTEMBI:

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

2. Hayunas sjiekTpoHHasi 6udamorexa - https://elibrary.ru/

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

4. ba3za nanHbIx Scopus - http://www.scopus.com

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

6. ITopTan oTKpbITHIX AaHHBIX Poccuiickoii ®exepaunu - hitps://data.gov.ru
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7. ba3a OTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMATbHOM 3a1IUTHI PD -
https://rosmintrud.ru/opendata

8. ba3a oTKpBITHIX JaHHBIX NPO(ecCHOHAIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAAa U
conmnabHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

9. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOro pa3Butusi PO -
http://www.economy.gov.ru

10. ba3a oTKpbITHIX JaHHBbIX PochuumonnTopunra - http://www.fedsfm.ru/opendata

11. DnexTponHas oTkpbITas 0a3a naHHbIX ''Polpred.com O630p CMU" -
https://www.polpred.com

12. Opunnanbubii caiit @e1epaabHOI0 AreHTCTBA M0 TEXHUYECKOMY PeryJIupoBaHHI0 U
meTpoJioruu - http://protect.gost.ru/

13. Opunnanbubii caiit MUHHCTEPCTBA HAYKH U BbIcLero odopasosanusi Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru

14. O¢puunanbublii caiit @egepanbHOil C1y:KO0bI 10 HAaA30pY B cepe 00pa3oBaHMs U HAYKH -
https://obrnadzor

15. ®enepanbHblii moptaa "Poccuiickoe o6pazoBanme’ - hitp://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep ayauropun, OcHaenue
HaAaMMCHOBaHHE
Y4eOHble ayIUTOPUU AJIs 2C-41, YueOHas CTOJI IIpEnoAaBareis, CToj, CTyJl,
IIPOBEJCHUS JIEKIIMOHHBIX ayauropus kag. 9C BELIAJIKA JUI OAEXKIbl, MYJIbTUMEINHHBIH
3aHATUN U TEKYIIETO MPOEKTOP, IKPaH, JOCKa MapKepHast
KOHTPOJISI
Y4eOHbIC ayAUTOPHH IS 9C-41, Yuebuas CTOJI MpenoaaBaTeisi, CTOJM, CTYII,
MIPOBEJICHUS MPAKTUYECKUX aymutopus kad. 9C BEIIAJIKA JUIS OACKIbI, MYJIbTUMEIUMHBIN
3ansatui, KP u KII IIPOCKTOP, DKPaH, 10CKa MapKEepHast
VYuebnsle aynutopun g | 9C-42, KoMIbloTepHBIH |  cTOJN MpenojaBartess, CTOJM, CTyI, MKad
MPOBEACHUS JTa0OPATOPHBIX kiace kag. 9C JUTSl TOKYMEHTOB, BEIIAIKa JISl OJICHKIbI,
3aHATUN MYJIbTUMEAUMHBINA IIPOEKTOP, IKPaH,
JI0OCKa MapKepHasi, KOMIIbIOTEP
IIEPCOHAJIbHBIN
VYueOHbIe ayAUTOPUH IS 9C-41, Yuebuas CTOJI TIpEno/aBaTeisi, CTOJM, CTYII,
IIPOBEJICHUS ayauropus kag. 9C BEIIAJIKA ISl OJEXK/Ibl, MyJTbTUMEIUUHBIN
IIPOMEXKYTOUHOM MIPOEKTOP, IKPaH, I0CKa MapKepHas
aTTecTaluu
[Tomemenus st HTB-303, Jlekunonnas CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
CaMOCTOSITENIbHON PabOTHI ayIuTOpus MMCbMEHHBIN, BEIIANKa JI OJEXKIbI,
KOMIIBIOTEpPHAS CETh C BBIXO/I0M B
WHTepHeT, KOMIBIOTEP IEPCOHAIBHBIN,
MIPUHTEP, KOHTUIIMOHED
[Tomemenus ans 3C-51, CTOJ, KA /U1 JOKYMEHTOB, HIKa( JUIs
KOHCYJIbTUPOBaHUS [IpenogaBatenbckas 0JIeX1bl, TYyMOa, HOYTOYK, KOMITBIOTED
kad. 9C NIEPCOHATILHBIN
[Tomemenus ayis xpanenust | IC-21a, [lomemenue | kpecio pabodee, CTOI, CTYJ, mKad, mkad
000pyZI0BaHUs U y4eOHOTO 111 y4eOHOTro JUIsL JOKyMEHTOB
WHBEHTaps WHBEHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHI'OBAS CTPYKTYPA JJUCHOUILJIAHBI

MCTOI[BI OOCHKHN TCXHHUYCCKOI'O COCTOAHHNA 3JI€KTpOO60py,Z[OBaHI/ISI

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 Xapaktepnsie aedektsl anekTpoodopynoBanus (TectupoBanue)

KM-2 Buzsl 2neKTpUYECKUX HCIIBITaHUH ekTpoodopynoanus (Kontponbhas padota)

KM-3 Metozbl OLIEHKH TEXHUYECKOTO COCTOSIHUS M BHJIbI PEMOHTA CHIIOBOTO 000pYI0BaHUS
(KontpomnpsHas pabora)

KM-4 Xpomartorpaduueckuii aHaM3 pacTBOPEHHBIX B Maciie ra3oB (KonTpoasHas pabora)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen aucuuninHb KM: L 2 3 4
pasjena Henens 6 8 12 16
KM:
1 Paznen 1 OCHOBHBIE OHATHS U OIIPEICIIEHUS] METOIOB
OLICHKH TEXHUYECKOI'0 COCTOSIHUS 3JIEKTPOOOOPYAOBAHUS
11 OCHOBHBIE TIOHATHS U ONIPENIENIEHUS METO/I0B OLICHKHI +
' TEXHUUYECKOT'O COCTOSIHUSI 3JIEKTPOOOOPYI0BaHUS
5 Paznen 2 XapakrepHble Ae(eKThI 371eKTPOOOOPYI0BaHUS U
METO/BI HX ONPEIeIICHUS
21 XapakTepHble JeQeKThl JIEKTPOOOOPYAOBAaHUSI U METOBI UX +
' onpeIeICHUs
3 Paznen 3 «TpaguiiMoOHHbIE» SJIEKTPUUYECKHE U3MEPEHUS
3.1 «TpaguIMOHHBIE» SIEKTPUUECKHE U3MEPEHUS +
4 Pa3znen 4 CoBpeMeHHbBIE METOABI KOHTPOJIS
MacJIOHAIOJHEHHOr0 000py1I0BaHUs
41 CoBpeMeHHbIE METOAbI KOHTPOJISI MACIOHAIIOJIHEHHOTO 4 4
] o00opynoBaHus
5 Paznen 5 I'azoconep:xanue Macina. XpoMaTorpapuueckuii
aHaJIn3 Ta30B
51 ["a3oconep:xanue macia. XpoMaTorpaguueckuii aHanus +
' ra3oB
6 Paznen 6 KonTposb necTpykius TBEPAOUA U30ISAINUN
6.1 KoHTpoIb fecTpyKIus TBEPAON N30JSALNUN +
7 Pa3gen 7 TemnoBu3noHHOE 00CIEI0BAHIE
7.1 TennoBU3nOHHOE 0OCIEI0BaHHE +
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Paznen 8 BubpammonHbie METOIBI TMATHOCTHIECKOTO
KOHTPOJIA

8.1

BI/I6paL[I/IOHHbIe MCTOJbI IMATrHOCTUYCCKOTO KOHTPOJIA

Bec KM, %:

25

25

25

25
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