MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30BAHNM S POCCUMCKOM ®EJEPAIIN
beneparbHOE TOCYAApCTBEHHOE 00/ PKETHOE 00pa30BaTEIbHOE YUPESIKICHHE
BBICIIET0 00pa30BaHUs
«TONBSATTUHCKUNA TOCYTAPCTBEHHBIA YHUBEPCUTET»

b1.0.15

(unoekc oucyuniuHbl)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

DJIeKTPOTEeXHHUYeCKHEe MAaTePHAJIbI

(HaumeHnosanue OUCYUNTUHDL)

10 HaIIPaBJICHUIO MMOATOTOBKH
13.03.02 DnexTposHepreTuKa 1 AIeKTPOTEXHUKA

HaIpaBJIeHHOCTH (TIPpOodUIIH)
DHeprocOepekeHNe U SHEPTOAYAUT

®opma o0ydeHus: odHas
I'ox maGopa: 2017

O6mas tTpynoemkocts: 4 3E

Pacnpeue.ne}me YacoB JUCHMIIIMHBI IO CEMeCTpam

CemecTp 4

®opMa KOHTPOJISI | IK3aMeH Hroro
Buj 3ansarui
Jlexun 34 34
JlaGopaTopHsble 32 32
IIpakTueckue
PykoBocTBO: KypcoBbie paboThI (mpoekThl) / PI'P
IIpoMexyTouHas aTTecTalusl 0.35 0.35
KonrakTHas pabora 66.35 66.35
CamocrosiTenbHas paboTa 42 42
KonTposb 35.65 35.65
Hroro 144 144




Pabouyto mporpamMmy cocTaBuiI:
JIOLEHT, K.T.H., 1oueHT [Ipsaunos A.B.

(doadicHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Penen3upoBanue paboyveit mporpaMMbl AUCITUTUTHHBI:

OtcyTcTBYET

Penenzent

(dondicnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qUCHMILIMHEI cocTaBieHa Ha ocHoBaHuu @I'OC BO u yyeOHoro miana
HarnpaBJIeHUs OATOTOBKU
13.03.02 DnexTposHepreTuKa 1 AIeKTPOTEXHUKA

Cpok aeiicTBus padoueii nporpaMmMbl JMCUMILIAHBI 10 «31» aBrycra 2021 r.

COI''TACOBAHO

3aBeayronuii kadenpoit
«DJIEKTPOCHAOKECHHUE U IIEKTPOTEXHUKA

« _» 20 1. B.B. BaxHuHa

(noonucs) (U.0. Damunus)

YTBEPXIEHO

Ha 3acepanuu kadenpsl «IIpomMblluIeHHAs QIEKTPOHUKA

(mpotoxomn 3acemanust Ne 1 ot «29» aBrycra 2016 1.).



1. Ilean ocBOEHUNA TUCHUILIHHBI

Lesb OCBOGHUS AMCUUIUIMHBI — HAYYUTh CTYJCHTOB 000OCHOBaHHO BHIOMPATh U UCTIOIb30BATh
MaTepHalbl B JIEKTPOTEXHUYECKUX YCTPOMCTBAX NPUMEHUTENBHO K YCIOBUAM KCILUTyaTalluy U BO3-
JecTBUIO BHEITHHUX (DakTopoB. HaydnuTh CTYyICHTOB MPUMEHSATH HA TPAKTUKE COBPEMEHHBIEC METOIbI
HCCJIEIOBAHMS [TapaMETPOB AIEKTPOTEXHUYECKUX W KOHCTPYKLIIMOHHBIX  MaTepHaloB, MPHUMEHse-
MBIX B DJIEKTPOTEXHUYECKUX YCTAHOBKAX.

2. Mecro nucuuimiinHbl (yaedHoro kypcea) B crpykrype OITIOII BO

ﬂI/ICHI/IHHI/IHBI " IMPAKTHUKHU, HA OCBOCHUHN KOTOPBIX 633preTCH JaHHas JUCLHIIIMHA: «Du-
3UKa», «OCHOBEI BHGKTpOHHOﬁ TCXHUKN, «TGOpeTI/I‘IeCKHe OCHOBEBEI 3JICKTPOTCXHUKN.

I[I/ICI_II/IH.HI/IHBI U MPAKTUKH, I KOTOPBIX OCBOCHUC I[aHHOﬁ JUCHUITIIMHBI H€O6XO,Z[I/IMO KakK

npenuectsyomiee: «MHbopManoHHO-U3MEPUTENbHAS TEXHUKA B DJIEKTPOIHEPTETUKEY, « DIEKTPU-
YECKHME MAILIMHBI U OCHOBBI JIEKTPOIPUBOJIA

3. [lnanupyemble pe3yJibTaThl 00y4eHH s

dopmMupyembie U Nuaukaropsl
KOHTPOJINpyeMble AOCTHKeHUSI IInanupyemsie
KOMIIETEeHIIH U KOMIIeTeHIM i pe3yJbTaThl 00yUeHUst
(Ko 1 HAMMEHOBaHUE) (KOoJl 1 HANMEHOBAHUE)
OIIK-4. Criocoben uc- | OIK-4.1 JleMoHCTpHpYET 3HaTh:!
TI0NB30BATh CBOHCTBA | 3pamue oGnacTeil mpUMeHe- 1. cBoiicTBa, XapaKTEPUCTHKH U Me-
KOHCTPYKIMOHHBIX U | g CBOWCTB, XapaKTepucTHK | TOMBI HCCIIENOBAHUS KOHCTPYKIIHOH-
JICKTPOTEXHUYECKUX | 1 MeTOM0B MCCIeN0BAHMS HBIX MaTEpUajIOB
MAaTEpHaNIOB B PaCU€- | KOHCTPYKLUOHHBIX MaTepHa- | 2- CBOMCTBA, XapaKTEPUCTHKH U Me-
Tax MapaMeTpPoB U Pe- | jjop, BEIGUPACT KOHCTPYKI- | TOABI HCCIC0BAHHS SICKTPOTEXHUE-
’KHMOB 00BEKTOB IIPO- | opppie MaTephaisl B COOTBeT- | CKHX MaTepHajoB
beccuoHanbHOR I€- | crpuu ¢ TpeGyeMbIMH Xapak- | 3- METO/IBI pacyeTa Ha IPOYHOCTD
TCIBHOCTH TEPUCTHKAMH JUISl HCTIOIB30- | POCTBIX KOHCTPYKIHH
BaHHs B 00J1acTH Ipodeccro- | Y MCTh!
HAIbLHOM JIEATEIbHOCTH 1. BEIOMpATh KOHCTPYKIIMOHHBIE MaTe-
OTIK-4.2 JIeMOHCTPHpYET pHaibl B COOTBETCTBUH C TPEOYEeMBIMHU
XapaKTEPUCTUKAMHU

3HaHHWE 00IacTel MprUMEHe-
HUs1, CBOMCTB, XapaKTEPUCTUK
U METOJIOB UCCJIeI0BaHUS
AIIEKTPOTEXHUYECKUX MaTepH-
aJioB, BBIOMPAET JIEKTPOTEX-
HUYECKUE MaTepUaibl B COOT-
BETCTBUU C TpeOYEeMBbIMHU Xa-
paKkTepUCTUKAMHU

2. BEIOMpATh DIIEKTPOTEXHUUECKHUE Ma-
TepHaJibl B COOTBETCTBUU C Tpedye-
MBIMH XapaKTEepPUCTUKAMU

3. BeINOJHATE pacyeThl HAa MPOYHOCTh
IIPOCTBIX KOHCTPYKLIMI

Bnaners:

1. MeToamMu BBIOOpA KOHCTPYKIIMOH-
HBIX MaTepuajoB

2. METOJJaMU UCCJEI0BAHUS JJIEKTPO-
TEXHUYECKUX MaTEpPHAJIOB

3. MeToAaMu pacuera Ha IPOYHOCTh
MPOCTHIX KOHCTPYKIIHI

OIIK-4.3 BeInoaHsET pacyeTsl
Ha MPOYHOCTH NTPOCTHIX KOH-
CTPYKLUHI




4. CTpyKTypa M cojepKaHue IUCIUTIINHbI

Bun
Monayasb (pa3aen) yuyeOHOIi pa-
00ThI

®opMbI TEKYILIET0
KOHTPO.J1s (HaUMeHOBaHHe OLleHOY-
HOT'0 Cpe/JCTBA)

HaumeHoBaHue TeM 3aHATHIA Ce- Oobbem, Bains HNnTepak-
(yueOHOIi padoThl) MecTp 4. THUB, Y.

Monyns 1. Juanekrpudeckue ma- | Jlek, JIao, Cp |1.1. Dnektpodusnueckue cBoiicTBa Au- 4 36 25 - 3amura JIP
TepHaTBI JJIEKTPHUKOB
1.2. TBepapie QUAIEKTPUKH -

1.3. XKunkue quaaeKTpuKd -

1.4. T'a3000pa3HbIe TUAIEKTPUKH -

Mouyib 2. [TpoBogaukoBsie Mate-| JIek, JIad, Cp |2.1. OcHOBHBIEC CBOMCTBA MPOBOTHUKOBBIX 4 36 25 - 3ammura JIP
pHabl MaTepHAJIOB
2.2. Marepualibl BBICOKOH IMTPOBOTUMOCTH -

2.3. Marepualibl BHICOKOTO CONPOTHBIIE- -
HUS
2.4. TIpoBOTHUKOBBIE METAJUTBI M CIIIaBBI -

Momynb 3. Marautabeie matepu- | Jlek, JIa6, Cp |3.1. OCHOBHBIE CBOHCTBAa MAarHUTHBIX Ma- 4 36 25 - 3ammura JIP
aJTBI TepUaJIOB
3.2. MaroHuToMsArKue MaTepuabl -

3.3. MarauToTBEpIble MaTepUaITbI -

3.4. Marepualisl CrielIuaTu3upOBaHHOTO -
Ha3HAYCHUSI
Monynb 4. TToxynpoBogaukoBsie | Jlek, JIag, Cp |4.1. DIeKTponpoBOAHOCTH MOTYIIPOBO/I- 4 36 25 - 3ammra JIP
MaTepHabl HUKOB
4.2. TTpocThI€ U CIIOKHBIE TTOTYIIPOBOI- -
HUKH
4.3. IlpuMmeHeHre NOTYIPOBOIHHUKOBBIX -
MaTEpHAIIOB

Hroro:| 144 100

Cxema pacuera utoroBoro 6aia: bPC 2014 Texymmii pedWTHHT (BCe 3aHATHS U TPOMEKYTOUHBIE TECThI) + Pe3ynbpTaT HTOrOBOTO TECTa M BCE
nenutcs Ha 2 + bb




5. O6pa3oBare/ibHbIE TEXHOJIOTHH

1. TexHOMOTUU TPATUIIMOHHOTO OOYUYCHHUS
1.1. JIekinoHHEBIE 3aHATUS
1.2. [IpakTrueckue 3a1aHus
1.3. CamocrosaTenbHas pabota
1.4. JIaBopaTopHble 3aHATUS
1.5. UanuBuayanpHBIC TOMaITHUE 3aJaHus (B KauecTBE BOMpOca K 3amuTe jJabopaTopHO# pa-
00THI)
2. TexHOIOTHUS MOTYJIBHOTO 00yUYEHUS
2.1. Pa3burue npemnogaBaeMoro MaTepuaia Ha OTAeIbHbIC MOAYIIN
3. Texnomnorus npobieMHOT0 00ydeHUs
3.1. DBpucTtnueckas Oecena
3.2. luckyccus
3.3. YueGHoe uccnenoBanue
4. Texuonorus oOy4eHHs B COTPYTHHYECTBE
4.1. Pa3OueHue CTYJeHTOB Ha KOMaH/IbI IJIsl PEeIICHIS] KOHKPETHBIX 3a71a4
5. HHTepakTHUBHBIE TEXHOJIOTUH
5.1. JleMOHCTpallMOHHBIN METOJT O0yUYEHUs
5.2. Pabota B rpynmax
5.3. DBpucTtrueckas decena

6. MeToanueckue YKazaHud M0 OCBOCHUIO NUCIHUITIJIMHBI

PCKOMCH,Z[yCTCH IIOCCHICHUEC JICKIITMOHHBIX BaHHTHﬁ; CaMOCTOATCIIBHOC U3YUYCHUC MATCpHUaia,
BBHITIOJIHEHHE, 0(DOPMIICHHE U 3aIlUTa JJa00paTOPHBIX padoT.

7. OneHOYHbBIE CPeACTBA

7.1. IIacopT OLEHOYHBIX CPEICTB

Cemect Koa koHTpO/IMpyemMoii KOMIIeTeH U HaumeHoBaHue
P (WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA
4 OTTK-4(OTTK-4, 1; OTTK-4.2; OTIK-4.3) OTueTsl M0 J1abOPaTOPHBIM paboTam
Bomnpock! k 9k3ameny: Bce

7.2. TunoBble 3aJaHUSA WU MHbIE MATEPHAJIbI, HE00X0TUMBbIE JIJIA TEKYLIEro KOHTPOJIsI
7.2.1. BoinosiHeHne U 3a11MTA Ja00paTOPHBIX padoT

TunoBoii npuMep 3a1aHusA:
BeImonHuTh, 0GOpMHUTE U 3aIIUTUTH Ja00PaTOPHYIO paboTy

Kpartkoe onucanue u persJiaMeHT BbINOJTHEHHS

JlaGopaTopHble BbINONHAIOTCS B Opuranax. JlabopatopHasi 1o/mkHa ObITH BBINONHEHA. Pe-
3yJabTaThl 0OpPMIIEHBI B BUJIE OTYeTa. Jlanee CTYAeHT AOJKEH 3alUTUTh paboTy, OTBETUB Ha TEOpe-
TUYECKUM W ITPAKTUYECKHI BOIIPOC.

Temartuka 1a00paToOpHBIX PabOT:

1 W3mepenus TaHreHca yriia AM3JIEKTPUUECKUX OTEPh U AUAJIEKTPUUECKOM MPOHMIIAE-
MOCTH TBEPJBIX TUAJIEKTPUKOB

2 HccenenoBanue 3JIEKTPUYECKUX CBOMCTB KUAKUX JIUIJIEKTPUKOB

3 Onpenenenre yIeabHOr0 COMPOTUBIIECHUS TPOBOIHUKA

4 N3mepeHune napaMeTpoB MarHUTHBIX MAaTEpUaIOB



5 W3mepenune TemmepaTypHOro ko3 guimeHTa ConpoTHUBIECHUS PE3UCTOPOB
Kpurtepun onenkn:
JlaGopaTopHasi He BBINOJIHEHA: CTYAEHT M0JIy4aeT OTpULaTeIbHbIe ITpapHbIC OaIbI.

JlaGopatopHast opopMiIeHa: CTYACHT MOIydaeT Oaisl 3a ohopMiIeHHUE.
JlaGopaTopHast 3aIIIeHa: CTYASHT MOJIy4aeT Oauibl 3a 3allIuTy.

7.3. OnleHOYHbBIE CPeCTBA AJIA MPOMEKYTOYHOH ATTECTALMHU M0 UTOraM OCBOCHUS TUC-
U ILIAHEI

7.3.1. Bonpochl K NPpOMeKYTOYHOM aTTecTaluu

Cemectp 4

z

Bonpocsl k 3k3ameHy

=
=
=

Ponb MaTepuanoB B pa3BUTHH IEKTPOTEXHUKU

Posnp MaTepuasioB B pa3BUTHU PaIUOTEXHUKU

Krnaccudukanus MaTepuaaoB, HCIOJIb3YEMBIX B DJIEKTPOTEXHUKE

Knaccnq)mcauml MaTCpHraJiOB, UCIIOJIL3YCMBIX B PAAUOTCXHUKC

CtpoeHne MaTepuaioB

Tursl CBsI3€1 MaTEpUaIOB

JleeKThI KPUCTAITUIECKON PEMETKU

[Tonsipuzanust IUAJIEKTPUKOB. Buibl monsipuzauii

ITonsipu3sanus ra3oB, KUAKUX U TBEPABIX IUIJICKTPUKOB

—

[lonspHble, HEMOJISPHBIE MaTEPHAIIBI

KOMHOBI/II_II/IOHHBIG MaTCpHraJibl

DIEeKTPONPOBOTHOCTH Ta30B, JKUJKUX U TBEPBIX AUIIICKTPUKOB

O6bEMHas U TOBEPXHOCTHAS DJIEKTPOIIPOBOTHOCTh

Jusnexrpudeckue norepu. Buasl noreps

[ToTepu B razax, )KUJIKUX U TBEPABIX TUIIEKTPUKAX

ITpo6oii ra3oB, KUIKUX U TBEPABIX JUIICKTPUKOB

MexaHn4eckre CBOMCTBA AUAJIEKTPUKOB

DU3UKO-XUMHUYECKHE CBOMCTBA IUDJIEKTPUKOB

Ol Alnlalmlmol =l o v —

JmanekTpudeckre MaTepuabl.

\®]
e

CTpoeHue U CBOMCTBA JUAJIEKTPUKOB

[\
—_

I"a3000pa3Hble, )KUIKUE U TBEPABIC TUIICKTPUKU, UX CBOWCTBA U IPUMEHEHHE B JJIEKTPOHUKE
U PaJUOTEXHUKE

22 | IlonynipoBOJHUKOBBIE MaTEPHAIIBI

23 | DneKTpOonpoOBOIHOCTh MOJYIPOBOJHUKOB

24 | Tepmopesucropbl. POTOPE3UCTOPHI

25 | BeHTHIbHBIE CBOMCTBA MOJIYITPOBOJHUKOB

26 | Bapukansl, CTaOMIMTPOHBI, BAPUCTOPHI

27 | IlpocTble U CI0KHBIE MOJIYIPOBOIHUKHI

28 | MeTasuibl U CIUIaBbl, KX CBOMCTBA U CTPOCHUE

29 | narpaMMbl COCTOSIHUSI

30 | Bunubr TepMudeckoit 00paboTku

31 | Yrnepoauctele cTajiy, CBOMCTBA, MAPKUPOBKHU

32 | CBoiicTBa 1 MapKUpPOBKa JETHPOBAHHBIX CTAJIEH

33 | OCcHOBHBIE CBOMCTBA MPOBOTHHUKOB

34 | IIpoBOJHMKOBBIE MaTe€pHalIbl BHICOKOW MPOBOAMMOCTHU




Ne
Bonpocsl k 3k3ameHy

n/n

35 | Menp 4 e€ cruiaBbl

36 | ATIOMHUHMII U €T0 CIIaBbl

37 | CBepXNpOBOJHUKHU

38 | IIpoBOJHUKH BBICOKOI'O CONIPOTHUBIICHUS

39 | TIpoBOIHMKOBBIE MaTEPHAIbl PA3JIMYHOTO Ha3HAYEHUSI

40 | MarHuTHble MaTepHUaIbI.

41 | Knaccuduxanys MarHUTHBIX MaTepHAaIOB

42 | OCHOBHBIE XapAKTEPUCTUKA MArHUTOMSITKMX MaTepUaioB

43 | OcHOBHBIE CBOWCTBA MarHUTOTBEPIBIX MAaTEPHUAIIOB

44 | IlpuMeHeHre JAKOB B AJIEKTPOTEXHHUKE KaK U30JISITOPOB

45 | Buasl npunoes

46 | Crapble 1 HOBbIE 0003HAYEHUS HIIEKTPOTEXHUUECKON CTAITN

47 | Metoasl BOCCTaHOBJIEHUS TpaHC(HOPMATOPHOTO Macia

48 | CuHTETHYECKUE KUJKUE TUITCKTPUKU U UX TOCTOMHCTBA

49 | Kakue napameTpbl MOKHO ONPEIETUTH I10 METIIC TUCTepe3nca

50 | OcHOBHBIE XapaKTEPUCTUKH ra3000pa3HbIX JUJICKTPUKOB

7.3.2. Kputepun u HOpMbI OLEHKH
dopma nposeje-
Cemectp Mt . Kpurepun u HopMbI OLIEHKH
NMPOMEKYTOYHOI
aTTecTalnu
4 DK3ameH (1o COTIUIHOY Hab6pano 80 u 6osiee 6amion
HAKOMTUTEILHOMY «XOPOIIIOY Hab6pano 60..79 6ainos
pEUTHHTY) «YIOBJIETBOPUTEIHLHOY Hab6pano 40..59 6amios
«HeynoBineTBopuTeabHO» | Habpano menee 40 6ayoB




8. YueOHO-MeTOAMYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

8.1. O0s13aTesibHAA TUTEpPATYypa

Tun (yuyeOHMK, yueOHOe

KoanuyecTBO B

Ne nocooue, y4eOHO-MeTO- HAY4YHOil 6nb/H0-
ABTOpBI, COCTABUTEIHN 3arnaBue (3aroJjioBoK) I'ox n3nanus
n/n JuJecKoe nmocoomue, Teke / HaumeHo-
NPaKTHKYM, Ap.) Banue JbC
1 B. C. Copokun Marepuaiibl U 3JIEMEHTBI SJIEKTPOHHOM TEX- y4eOHUK 2016 ObC «Jlanb»
b. JI. AaTumnos HUKHU
H. I1. JIazapeBa
2 | A. M. BogoBo3os OCHOBBI JIEKTPOHUKHU yuebHoe rmocodue 2016 3BC
«ZNANIUM.
COM»
3 O. M. XKuranuna Marepuajibl MUKPO3JIEKTPOHUKH: TOHKHE yaeOHoe mocodune 2017 ObC «Jlanb»
IJICHKH JUIs1 UHTETPUPOBAHHBIX YCTPOMCTB
8.2. lonostHMTEILHAS JIATEPATYPa
Tun (yueOHuk, yuedHoe KoauyectBo B
Ne nocodoue, ya1eOHO-MeTO- Hay4YHOU OnoOJImo-
ABTOpBI, COCTABUTEIH 3aryaBue (3aroJi0BoK) T'on u3nanus
n/n JNYecKoe mocooue, Texke /| Haumeno-

NMPAaKTHKYM, JP.)

Banue DbC

Tl'opnenko

1. B.
B. 1. Hukynun
JI. H. Pe3enbkoB

9JIGKTp OTCXHHUKA U 3JICKTPOHUKA

yuebHoe rmocobue

2018

SBC «IPRbooks»




CHUCTEM

8.3. Ilepeuens npodeccnoHANBHBIX 023 JaHHBIX U HH(POPMAIMOHHBIX CIIPABOYHBIX

1. Elibrary[ OnexTpoHHbIii pecypc] : HayuHas 3JeKTpoHHas oubnuoreka. — Mocksa : HOB,
2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHII.

2. Kypnan «CuioBast 31€KTPOHHKa» [ DIEKTPOHHBIN pecypc] : Hayd. )KypH. / — DJIEKTPOH.

KypH. — Mocksa, Cankt-IlerepOypr. — Pexxum goctyna x xypH.: http://power-e.ru/

8.4. [lepeyenb mporpaMMHOro odecrneyeHust

Ne Hanmenosame IO PexBH3UTHI L[OFOB?pa
n/n (nara, HOMep, CPOK AeMCTBUA)
1 | Microsoft Windows Horosop Ne 690 ot 19.05.2015r cpok neii-
CTBUS OECCPOYHO
2 | Microsoft Office Standart HoroBop Ne 690 ot 19.05.2015r., - Gec-
cpouno; Jloroop Ne 727 ot 20.07.2016r.,
CpPOK JIeHCTBHS - 0€CCPOYHO

8.5. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOI 111 OCYLIECTBJICHUS
o0pa3oBaTeIbHOI0 MpoLecca 1o JMCHUIINHE

n/n

HaumeHoBaHue 000PYyI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB /Jisl IPOBeAeHUs NMPaKTHYe-
CKHX H JIA00PATOPHBIX 3aHATHI, TOMeIle-
HUI V151 CAMOCTOATEJIbHOM padoThI 00y4a-
OIMXCs (HOMep ayIUTOPHH)

IlepeyeHb OCHOBHOIO 000OPY10BAHUSA

Ctounbl ydeHHUEeCKHe ABYXMECTHbBIE, CTOI
MPEToAaBaTeIbCKUMA, CTYIIbS, I0CKa Ay TUTOP-
Hasl, CTOJIbI JJAOOpaTOpHBIE, ITKa(BI OTHO-
CTBOpUaTkle, cresiax, reneparop HY '3-12,
puOOp YHUBEPCATLHBIN N3MEPUTEITBHBII
114352 ,npubop yHUBEPCAIbHBIH N3MEPUTEIIb-
Hbii [[4314 , amnepmetp 3514, BobT™METP
3515., usmepurens yauBepcanbHblii R, L, C
212-2, uamepurens yaHuBepcanbhbiii R, L, C
D7-11 ,neus HarpeBarenbHas Malias , Ne4b
HarpeBaTelibHas 0oJbIas, TpanchopmaTop
macissHeIHAMU-60 , ocuumnorpag C1-83 (O-
510)

Crouibl ydeHHUYECKUE ABYXMECTHBIE, CTOJ
IIpENoaBaTebCKUM, CTYJIbs, 1O0CKA ay 11~
TOpHAs, CTOJIBI TAOOpaTOpPHBIE, KA OJT-
HOCTBOpUYAThIE, cTeu1ax, reneparop HU
['3-12, mpubop yHUBEpCAIBHBIA U3MEPH-
tenbHbIi 14352 ;npubop yHUBepcalbHBIN
n3Mepurenbhbiii 114314 , amnepmerp
9514, BoasT™meTp D515., n3mepurens yHU-
BepcasibHbIN R, L, C D12-2, usmepurens
yHuBepcanbHbiil R, L, C 37-11 ,neun
HarpeBaTeNbHas Majas , leyb Harpena-
TenbHas OoublIast, TpaHCPOpPMATOp MACHS-
HBEIHAMMU-60 , octimummorpad C1-83 .

Crounbl ydeHHUECKHE JBYXMECTHbIE (MOHO-
61510k), CTONBI yYEHUYECKHE TPEXMECTHBIC
(MOHOOJIOK) CTOJ MpenoAaBaTEIbCKUN, CTYIT
IpernoIaBaTeIbCKUi, JOCKa ayAuTOpHas (Me-
noBas) (2-511)

Crosbl ydeHHYECKHE ABYXMECTHbIE (MOHO-
6110K), CTOJIBI YYEHUYECKHE TPEXMECTHBIC
(MOHOOJIOK) CTOJ MPEToaBaTEIbCKHM,
CTYJI IPETOIaBaTeIbCKUH, TOCKA ayUTOP-
Has (MesoBasi)

[TomerieHue a1t CaMOCTOSITENHHOM pabOTHI
crynenToB (I['-401)

Croubl ydeHHUYECKHUE, CTYIIbsl yYCHHYE-
ckue, 1K c Beixoom B cetb HTEpHET




