MUHUCTEPCTBO HAYKHU U BBICIIIET'O OEPABOBAHU ST POCCUMCKOM ®EJEPALIMNA

OEJNEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/KETHOE OBPA30BATEJ/IBHOE
YUYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUSA
"PSISAHCKHI T'OCYJIAPCTBEHHBINA PAIUOTEXHUYECKHWI YHUBEPCUTET UMEHHA

B.®. YTKUHA"
COI''TACOBAHO YTBEPXIAIO
3aB. BhINTycKaromiel kadenpob IIpopekrop no YP
A.B. Kopsuxko

ONTHKO-3JIEKTPOHHBbIE MPUOOPHI M YCTPOUCTBA

paboyas nmporpaMma AUCHUILIMHBI (MOTYIIs)

3akperuiena 3a kadenpoi DJIeKTPOHHBIX MPUOOPOB
YueOHblii 1an 11.04.04 23 00.plx
11.04.04 DnexTpoHKKa 1 HAHOIJIEKTPOHHKA
Kpanuduxanus MAarucTp
Dopma 00ydeHus O4HasA
OO61as Tpy10eMKOCTh 33ET

Pacnpeuene}me YacoB JUCHHUIINHBI 110 CEMeCTPpam

Cewmectp
(<Kypc>.<Cemectp Ha 2(1.2)

Kypee>) Uroro

Henenp 16

Bun 3ansatuit vII PI1 v PIl

Jlexiun 16 16 16 16
JlaGopaTopHble 16 16 16 16
MHast koHTaKTHas 0,25 10,25 10,25 10,25
pabora
Uroro ayn. 32,25 132,25 132,25 132,25
KonrakrtHas pabora 32,25 132,25 132,25 132,25
Cam. pabora 67 67 67 67
Yackl Ha KOHTPOJIb 8,75 8,75 (8,75 18,75
HUroro 108  [108 108  [108

r. Ps3ann



IIporpammy coctaBui(n):

0. @uz-mam.n., npo@., Kosnoe bopuc Anexceesuu

Pabouast nporpamMma JUCHUITIHHBL

OnTHKoe-3J1eKTPOHHbIE IPUOOPLI U YCTPOHCTBA

paspaborana B coorBerctBuu ¢ @I'OC BO:

®I'0OC BO - marucrparypa 1o HanpasieHuto noarorosku 11.04.04 DnexTpoHuKa 1 HAHORJIEKTPOHUKA (IpHUKa3 MuHoOpHayku Poccun
ot 22.09.2017 r. Ne 959)

COCTaBJICHA HA OCHOBaHUY y4eOHOTO IIaHa:
11.04.04 DnexTpoHKKa 1 HAHOIJIEKTPOHHKA
YTBEPXKJEHHOI'0 y4E€HBIM cOBETOM By3a 0T 27.01.2023 npotokoin Ne 6.

Pabouas mporpamma ogoOpeHa Ha 3aceJaHnH Kadeapel
DJIeKTPOHHBIX IPHOOPOB

IIporokon ot 26.05.2023 r. Ne 5
Cpok neiictBus nporpammsl: 2023-2025 yu.r.
3aB. kadenpoit Yupkun Muxaun BukropoBud



Buzuposanue PII/] 1151 ucniosiHeHHsI B 0YepPeIHOM Y4eOHOM roay

Pabouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa 11
ucnoyiHeHus B 2024-2025 yueOHOM roay Ha 3acegaHuy Kadeapsl
DJIeKTPOHHBIX IPHOOPOB

IIporokon ot 2024 1. Ne

3aB. kadenpoit

Buzuposanue PII/] 1151 ucniosiHeHHsI B 0YepPeIHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKJeHa U 0100peHa JIIst
ucnonHeHus B 2025-2026 yueOHOM roay Ha 3aceaHuu Kadeaphl
DJIeKTPOHHBIX IPHOOPOB

IIporokom ot 2025r1. Ne

3aB. kadenpoit

BuzupoBanue PII/] 1151 ucniosiHeHHsI B 04epeTHOM Y4eOHOM roy
Pabouast nporpaMma nepecMoTpeHa, 00CykaeHa U 0100peHa s
ucnonuenus B 2026-2027 yueOHOM roy Ha 3acelaHuu Kadeapsl
DJIeKTPOHHBIX IPHOOPOB

IIporokom ot 2026 r. Ne

3aB. kadenpoit

BuzupoBanue PII/] 1151 ucniosiHeHHsI B 0YepeIHOM Y4eOHOM roay

PaGouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa s
ucrondenus B 2027-2028 yueOHOM rofy Ha 3aceIaHuy Kadheapbl

DJIeKTPOHHBIX NPHOOPOB

IIporokom ot 2027 1. Ne

3aB. kadenpoit




1. IEJIM OCBOEHMS JUCIHUILIMHBI (MOLYJIST)

1.1

DOpMHUPOBAHUE CUCTEMATUYECKUX 3HAHUH 00 OCHOBHBIX NPUHIIUIIAX IOCTPOEHUS OITUKO-3JIEKTPOHHBIX IPHOOPOB U
YCTPOMCTB /1S IOCIIEYIOIIEr0 UCIIONb30BAHUS IOTYUEHHBIX KOMIETEHIINH IPU pa3paboTKe, IPOU3BOACTBE U IPUMEHEHUU
B YCTpOIiCTBaX COBPEMEHHON ONTUYECKOH JIEKTPOHUKH, POTOHUKH U ONTOUH(OPMATHKH.

1.2

3a1aun TUCIUIIINHBL:

1.3

1. (DOPMI/IpOBaHI/Ie 3HaHPII>1, yMCHHﬁ Y HaBBIKOB B 00JIaCTH MPUHIUIIOB MOCTPOCHUS OIITUKO-3JICKTPOHHBIX HpI/I60p0B u
yCTpOfICTB Ha OCHOBC 3JICKTPOBAKYYMHBIX, TBEPAOTCIbHBIX U KOOPAUHATHO-UYYBCTBUTC/IbHBIX (l)OTOHpI/IeMHI/IKOB.

1.4

2. (DOPMI/IpOBaHI/Ie Hay4YHOI'0 moaxoAa K Uu3y4€HUIO ONTUKO-3JICKTPOHHBIX HpI/I60pOB u ychOﬁCTB, HaBbIKOB PCIICHUS
TCOPETUYCCKUX U MIPAKTUUCCKUX 3ada4 UX [IPOCKTHPOBAHU.

1.5

3. I3ydeHue npuHOUIA pabOTEl M KOHCTPYKIHMIT 2JICKTPOHHO-ONTHYECKHX IIPeodpa3oBaTeneii HHppaKpacHoOro u
PEHTTEHOBCKOr'0 U3J1y4EHU B 1Mana3oH BUAUMOIO CBETa.

1.6

4. VI3y4yeHne NpUHINIA ISUCTBUS, QYHKIMOHAIBHOH CTPYKTYpPbI, KOHCTPYKIHUH 1 CIOCOO0B 00paOOTKH CHIHAJIOB
(OTOUYBCTBUTENBHBIX MAaTPHLL, CO3JAHHBIX Ha OCHOBE IIPUOOPOB C 3apsOBOIl CBS3BIO.

1.7

5. I/IsyquMe KOHCprKIlPIﬁ U IPUHIUIIOB Z(eﬁCTBHﬂ TCIJIOBHU30POB UK Auaria3oHa 1 ONITUYCCKUX TEPMOMETPOB.

1.8

6. IIpuobpeTeHne MpakTHYECKUX HABBIKOB U3MEPEHUH XapaKTEPUCTHK OBICTPO MIPOTEKAIONIUX [IPOLIECCOB HA OCHOBE
UCIIOIb30BaHUS ONTHKO-3JIEKTPOHHBIX IPUOOPOB.

2. MECTO JUCIHHUATUIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Huxn (pazgen) OIT: |Bl .B

2.1

TpeGoBaHus K NpeIBaPUTE/ILHOI NIOArOTOBKE 00yYaloIerocs:

2.1.1

Jucrummaa «ONTHKO—3JICKTPOHHBIE IPUOOPEI M YCTPOHCTBa» 0a3UPYyEeTCs Ha CIEAYIOIINX AUCHUIUIMHAX Y4eOHOro
IUIaHa IIOArOTOBKU OakanaBpoB Ho HampasieHUo 11.03.04 «OnekTpoHNKa 1 HAaHOAIEKTPOHUKa»: «CTaTUCTHYECKas
(bH3HKa EKTPOHHBIX IIPOLECCOB, «DU3NUCCKUE OCHOBBI AMEKTPOHUKIY, « TBEpPIOTENBHAS IICKTPOHUKAY,
«CXeMOTeXHUKay, a TAKXKE Ha CIICAYIONINX IUCIMIUIMHAX y4eOHOro IIaHa ITOATOTOBKU MarkCTPOB IO HAIIPABICHUIO
11.04.04 «OnexTponuka 1 HaHoeKTpoHUKa», OIIOII «21eKTpoHHbIE NPUOOPHI U YCTPOICTBa»: « AKTyasIbHBIE IPOOIEMBI
COBPEMECHHOM 3JIEKTPOHUKIY, «[[pOCKTUPOBAHUE M TEXHOJIOTUS SJIEKTPOHHOH KOMITOHCHTHO# 0a3b1», « OMUCCHOHHAS
3IIEKTPOHHKAY.

2.1.2

Jlo Hauana u3y4yeHus: yaeOHOM JUCIMIUTMHBI 00y4aroIuecs 1OJDKHBIL:

2.1.3

3HATh: 0a30BBIC KOHICIIIHUHU U MOJCIIU COBpeMeHHOﬁ OIITUKH, KBAHTOBOM M CTATUCTUYECKOMN (I)I/ISI/IKI/I, OCHOBHBIE CBOMCTBA U
3aKOHBI IBMKCHHA MUKPOYACTULl, OCHOBHBIC 3aKOHHbBI BHCIITHECI'O 1 BHYTPECHHET O (l)OTOS(l)(l)eKTa, OCHOBBI 30HHOM TCOpHUH
TBEPABIX TCJI, ABJICHUA B KOHTAKTaX IIOJYIIPOBOJAHUKOB C PA3JIMIHBIMU TUIIAMU MTPOBOAMMOCTU U B KOHTAKTaX «METaJlJl—
NOJYIIPOBOAHUK—AUDJICKTPUK? ]

2.14

YMETb: IPUMEHATh Ha [IPAKTHUKE OCHOBHBIE MPUEMBI U IIPOrPAMMHBIE CPECTBA 00PaOOTKU U IPEACTABICHHS IaHHBIX B
COOTBETCTBMU ¢ 3a/1aueil uccnenoBanust GOTOIIEKTPOHHBIX MPOLIECCOB U IOCTPOCHHUS ONTUMAIBHBIX ONTHYECKHX CXEM
OIITHKO—3JIEKTPOHHBIX IIPHOOPOB U YCTPOICTB;

2.1.5

BJIaJICTh: HAaBbIKaMH 3KCIICPUMCHTAJIbHOI'O UCCIICAOBAHUSA MapaMETPOB U XapaKTCPUCTUK MaTECPpUAJIOB U l'IpI/I60p0B.

2.2

Jucuunaunasl (MOIYJIM) U NPAKTHKH, JIS1 KOTOPBIX OCBOEHHUE JAHHOH AMCUUTLIMHBI (MOIYJIs) HEOOX0IUMO KaK
npeJLIecTBYyIOLIeE:

2.2.1

Hayuno-uccnenoBaresnbckas pabora (4acTh 2)

222

HpOI/ISBOZICTBeHHaﬂ IpaKTUKa

223

Pacuer 1 IpoeKTUPOBaHUE MUKPOBOJIHOBBIX IPUOOPOB U YCTPOMUCTB

224

YcrpoiicTBa HHPOPMALIMOHHOM AJIEKTPOHUKH

2.2.5

OMUCCUOHHAsSI HIIEKTPOHUKA

2.2.6

BrInonHeHne U 3a1uTa BEITYCKHOM KBATH()UKAIMOHHOH paboThI

2.2.7

Hpe)l}lI/IH.HOMHaﬂ IpaKTUKa

3. KOMIIETEHIIMH OBYYAIOIIET' OCsl, ®OPMUPYEMBIE B PE3YJIbBTATE OCBOEHMSA JTUCIIUIIINHBI

(MOJLYJIST)

ITK-3: BoinosnHsieT 3aK/1I09UTe/IbHbIA pacyeT ¥ AaHAJIU3 NapaMeTPOB NPUOOPOB U YCTPONCTB 3JIeKTPOHUKH U
HAHOJ3JICKTPOHUKH PAa3JIMYHOr0 (PyHKIIMOHAIBHOI0 HA3HAYCHHS HA OCHOBE BBINOJHEHHBIX NMPeIbIIyIIHUX IPOCKTOB

IIK-3.1. IIpoBoauT npeaBapuTe/bHbIi pacyeT XapaKTepUCTHK NPUGOPOB M YCTPONHCTB 3JIEKTPOHUKH M HAHO3JIEKTPOHUKH
Pa3IMYHOro GyHKIUMOHAJILHOI0 HA3HAYEHHUS HA OCHOBE BLIOPAHHBIX TEXHHYECKUX pelleHuii




3HaTh

OCHOBHBIE 3aKOHBI pacyueTa IEKTPOMArHUTHBIX IMOJIEH, a TAKKE TEOPETUUYECKUE U MTPAKTUYECKUE OCHOBBI TPOSKTUPOBAHHUS
OITO3JIEKTPOHHBIX PUOOPOB U YCTPOICTB.

YMmers

MIPUMEHSTh Ha MPAKTUKE OCHOBHBIC PUEMBI U HABBIKA PUMEHEHHSI METOA0B MPOCSKTUPOBAHKS ONTOIEKTPOHHBIX IPUOOPOB U
YCTPOUCTB.

Baagern

HaBBIKAMHU 3KCIIEPUMEHTAIIBHOTO UCCIICIOBAHUS MTAPAMETPOB U XapaKTEPUCTUK ONTOAIEKTPOHHBIX PHOOPOB U YCTPOMCTB.

IIK-5: BeinonHsier Moge1MpoBaHue padoThl MUKPOBOJIHOBBIX ONTHKO-3JIEKTPOHHBIX IPUOOPOB Ha 0cHOBe (U3HYECKUX
NPOLIECCOB U SIBJICHUI, JIeXKAIUX B OCHOBE X PadoThI

IIK-5.1. IIpoBoauT KOMNBLIOTEPHOE MoJeupoBaHue GYHKIMOHMPOBAHUS ONTHKO-31eKTPOHHBLIX IPUOOPOB U YCTPOHCTB Ha
ocHOBe (U3NYECKHUX MPOIECCOB U SIBJIEHUIH, JIeXKALMX B OCHOBE UX PadoThI

3Hath

IIPUHLUIBI HOCTPOSHUS U QYHKIIMOHUPOBAHUS OITONIEKTPOHHBIX IPUOOPOB U YCTPOMUCTB.

YMmernb

MOZEIUPOBATH U NPOEKTUPOBATH ()YHKIIMOHAIBHBIE Y3JIbI OLITOAIEKTPOHHBIX IPUOOPOB U YCTPOICTB C YyYETOM 3aaHHBIX
TEeXHUYECKUX TPEOOBaHMUI.

Baanern

HaBBIKaMH IIOCTPOEHUS MOJIENIEH ONTORIEKTPOHHBIX IPUOOPOB M YCTPONCTB.

B pe3yabrare ocBOeHUs TUCHMILIUHBI (MOLYJIS) 00Y4aAIOUIUICH 10JKEH

3.1|3narn:

3.1.1|0cODEHHOCTH MPHMEHEHHUS B KCIICPHMEHTAIBHBIX HCCIICIOBAHUAX (DOTOIEKTPOHHBIX YMHOKHUTEIEH, (POTOPE3UCTOPOB,
(OTOIMOOB, TEKTPOHHO-ONTHYECKUX IIPeobpa3oBateeil, IprHOOpPOB ¢ 3apsIOBOIT CBA3bI0, MHOTOLBETHBIX (DOTOIPUEMHBIX
MaTpHIL VIS IPOBECHUSI SKCIIEPUMEHTAIbHBIX UCCIIEN0BAHUI; METOIbI IOMCKA U aHAIM3a HAYYHO- TEXHUYECKOH
nH(opMaLy B 001aCTH ONTUKO-3IEKTPOHHBIX IPUOOPOB U YCTPOMCTB, UX MPAKTHUECKUX IPUMEHEHUH; PpU3nuecKue
IIPUHLUIBI ¥ MATEMAaTUUECKUH alnapar, He00XOIUMBIE JUIs pacueTa U IPOEKTUPOBAHUSI ONITUKO-3JIEKTPOHHBIX IPUOOPOB,
YCTPOMCTB U CUCTEM 3JIEKTPOHHOMN TEXHUKHU, UX BKIIOYAIOLIHX.

3.2|Ymern:

3.2.1 PETUCTPUPOBATD DJICKTPOMArHUTHOC U3JIYICHUC BUAUMOI'O, I/IH(l)paKpaCHOFO U PCHTITCHOBCKOTI'O JUAara3oHoOB C ITIOMOUIbIO
OIITUKO-3JICKTPOHHBIX l'IpI/I60pOB; OCYIICCTBJIATH TIOUCK MU aHAJIU3 MaTESHTHOMN I/IH(l)OpMaIII/II/I B 00JIACTH OINTHUKO-
SJICKTPOHHBIX HpI/I60p0B u ychOﬁCTB; BBIIIOJIHATH paCy€Thl, HCO6XOZII/IMI)IG JUIsI HPUMEHCHUS OIITUKO-3JICKTPOHHBIX
l'IpI/I60p0B B HAYYHBIX UCCICAOBAHUAX U B IIPOMBIIIJICHHBIX LEIAX.

3.3|Baagern:

3.3.1|TexHUKOMH perucTpanuu 1 O6pa6OTKI/I BBIXOAHBIX CUTHAJIOB OIITUKO-3JICKTPOHHBIX l'IpI/I60pOB, B TOM YHCJIC (bOTOHpI/IeMHBIX
MaTpull, TCIVIOBU30POB U ONITHYCCKHUX TCPMOMETPOB; METOJAMHU aHaJIM3a COCTOAHUSA HAYYHO-TCXHUYCCKNUX npo6neM B
obmactu NPOCKTUPOBAHUSA U MPAKTUICCKUX HpI/IMCHeHI/lﬁ OIITUKO-3JICKTPOHHBIX HpI/I60pOB u ychOfICTB; METOAaAMH
MPOCKTUPOBAHMNSA OIITUKO-3JICKTPOHHBIX HpI/I60pOB u ychOﬁCTB C Y4E€TOM 3aJlaHHBIX TEXHUYCCKUX Tpe60BaHPII>i.

4. CTPYKTYPA U COJEPKAHME IMCOUILINHBI (MOIYJIST)

Kon HaumenoBanue pa3jenoB u Tem /Buj 3ausatusi/| Cemectp /| Yaco | Komneren- | Jlutepatypa ®opma
3AHIATUSA Kvpc Huu KOHTDOJIS

Paznen 1. Pazgen 1

1.1 Beenenue /Tema/ 2 0

1.2 OCHOBHBIE 3Tallbl Pa3BUTUS 2 1 IK-3.1-3 [JI1.1J11.2 J11.3 3auer
OIITUKO—3JIEKTPOHHBIX IIPHOOPOB U YCTPOHCTB; UX [K-3.1-Y |JI11.4 JI1.5 JI1.6
KJaccu(uKalus 1 OCHOBHBIE XapaKTEPUCTUKH. [IK-3.1-B | JI1.7 JI1.8J12.1
ODyHKIMOHAIBHAS CTPYKTYpa [K-5.1-3 |J12.2J12.3 J12.4
OIITHKO—3JIEKTPOHHBIX IIpHOOpoB. CrieKTp 3a1ay, [K-5.1-Y |J12.5 J12.6 J12.7
pEeLIaeMbIX C IOMOILBIO ONTHKO— 3JIEKTPOHHBIX I1K-5.1-B JI2.8J12.9
pudopoB. OCHOBHBIE TapaMETPhl U JI2.10
XapaKkTepUCTHKU. CBsI3b JUCLUIUIUHBL C JI2.11J13.1
paszzaenamu GU3UKU U APYTUMH TUCLUIUIHHAMUI JI3.2J13.3

Hamnpagiienus. /JIex/ 3512233




1.3 W3ydenue xoHcneKTa jeKui. /Cp/ IK-3.1-3  |JI1.1J11.2JI11.3 3ayer
IK-3.1-y |JI1.4J11.5J11.6
IK-3.1-B  |JI11.7 JI1.8J12.1
IK-5.1-3 |J12.2J12.3J12.4
[IK-5.1-yY |J12.5 J12.6 J12.7
I1K-5.1-B J12.8 J12.9
JI12.10

JI2.11J13.1

J13.2J13.3

213233

1.4 Du3HYeCKHe OCHOBBI ()YHKIIMOHUPOBAHUS ONTUKO—
9JIEKTPOHHBIX IPUOOPOB U ycTpoiicTB /Tema/

1.5 Ontuueckue cucteMbl. CucreMbl 0030pa U aHaIU3a IK-3.1-3  |JI1.1J11.2JI11.3 3ayer
I0J1s U3J1y4eHHs (OCHOBHBIE ONPEEICHUS U [IK-3.1-Y |J11.4 JI1.5 JI1.6
KJ1accuUKAINs). [IK-3.1-B  |JI1.7 JI1.8J12.1
VICTOYHUKY 1 IPUEMHUKH JIEKTPOMarHUTHOTO [K-5.1-3 [J12.2J12.3]12.4
U3JTy4EHUsI ONITHYECKOr0 AUANa30Ha; UX OCHOBHbIE [K-5.1-y |J12.5J12.6 J12.7
napaMeTpsl U XapaKTePUCTUKU. I1K-5.1-B JI2.8J12.9
DJEeKTPOBaKyyMHBIE U TBEPAOTEIbHbIC JI2.10
(boTOnpHEMHUKHU. DIEKTPOMarHUTHOE U3Ty4eHUE JI2.11J13.1
ONTUYECKOTO MANa30Ha 1 €ro MOTJIOUICHHE B JI3.2J13.3
TBEPJIBIX U ra3000pa3HbIX cpeaax. D deKTHBHBIE 213233

(b OTO’MUCCHOHHBIE MAaTEPHUAIbL.
IMonynpoBoAHUKOBBIE (POTOKATOIBI C HYJIEBBIM U
OTPULIATENBHBIM 3JIEKTPOHHBIM CPOJICTBOM.
Konctpykiuu GoTo3neMeHToB, UX XapaKTEPUCTUKU
1 napametpbl. CKO-pOCTHBIE ()OTOIIEMEHTHI.
[IpenensHoe ObicTpOneiicTBHE. DOTOAIEKTPOHHBIE
ymHOXxuTenu (OIY). Ilpunnun neifcteus u
ycTpoiicTBO ocHOBHBIX THIIOB DY IIpenenbHas
YYBCTBUTEJILHOCTb U NPEEIbHOE OBICTPOAEICTBHE.
B03MOXXHOCTb perucTpanuy €AMHUIHBIX (POTOHOB.
Buytpennuii dotoaddexT u GporonpoBorumMocts
TBepAbIX Tell. CrieKTpaibHbIE 3aBUCUMOCTH
KBAaHTOBOTI'O BBIXO/Ia BHYTPEHHEr0 (hoTod(dexTa u
¢doronpoBoguMocTy. THUIIEI U KOHCTPYKLIUU
¢dotopesnctopos. KoHCTpyKIuK GOTONPHEMHUKOB
JUIsL perucTpaliy HHPPAKPaCHOTO U3Ty4EHHUS.
Mexanusm obpaszoBanus Gporo—3/1C B
MOJYNIPOBOAHUKAX € 3IEKTPOHHO—BIPOYHBIM
[IEPEXOAOM U B CTPYKTYpax «MeTalji—
HONYNPOBOAHUKY. OCHOBHBIE XapaKTEPUCTHUKHU U
napameTpsl GOTOrajaIbBaHUUECKUX IIPUEMHUKOB B
(doToranbBaHUYECKOM U (POTOIUOIHOM PEXUMAX
paboTbl. HU3K0UacTOTHBIE U BEICOKOYACTOTHbIE
dboroauoapl. p—i—n—dporoauos.
®DoToraabBaHUYECKHE IPUEMHUKH C BHYTPEHHUM
YCUJICHUEM.

/JTex/




1.6 Wzyuenue ObICTpOACHCTBYS BaKYYMHBIX U 4 IK-3.1-3 JI1.1J11.2 | 3auer, oryer no
TBEPAOTENBHBIX (POTONPUEMHUKOB ONITHIECKOIO IK-3.1-¥ JI1.3J11.4 J1a00paTOpHOM
U3JTy4ECHUS; U3y4EHHE XapaKTEePUCTUK HJIEKTPOHHO— I1IK-3.1-B JI1.5JI1.6 pabote
OIITMYECKOT0 IPeo0pazoBaTessl; U3ydeHUEe IK-5.1-3 |JI11.7 J11.8J12.1
OBICTPOIEHCTBHS BAKYYMHBIX U TBEPJOTEIbHBIX IK-5.1-¥ J12.2J12.3
(G OTONPHEMHUKOB ONITHYECKOTO I1K-5.1-B J12.4J12.5
U3JTY4ECHUS; U3YUCHNE XapaKTEPUCTHK JIEKTPOHHO— J2.6 J12.7
OINTHYECKOT0 npeodpasoBaterst. /J1ab/ JI2.8 J12.9

JI12.10
JI2.11J13.1
JI3.2J13.3
3512233

1.7 OnTryeckue cucteMbl. VICTOYHUKH U TPUEMHHUKH 12 IK-3.1-3 JIT.1J11.2 3auer
3JIEKTPOMArHUTHOT'O M3JIy4€HHS ONTHYECKOrO [K-3.1-Y JI1.3J11.4
nmuana3ona. KoHeTpykiuu (hOTOIIEMEHTOB, UX [IK-3.1-B JI1.5 J11.6
XapaKTePUCTUKH U TIapaMeTphI. [K-5.1-3 |JI1.7 JI1.8J12.1
Buytpennuii poroadpdext u poronpoBoarMocts [K-5.1-Y JI2.2J12.3
TBEPJBIX TeJl. MI3yueHne KOHCIIEKTa JISKITHA. [IK-5.1-B JI2.4 J12.5
IToxaroroska k JIP. ITogroroska k caaue JIP, J12.6 J12.7
oopmiIeHUE OTYETA. JI2.8J12.9
/Cp/ JI12.10

JI2.11J13.1
JI3.2J13.3
3512233

1.8 KoopaunatHo—4uyBCTBUTENBHBIE (DOTONPUEMHUKH 0
/Tema/

1.9 WNHdopmanmoHHble CBOMCTBA N300paKEHUIA. 4 IK-3.1-3 JIT.1J11.2 3auer
[Tpubopsi ¢ 3apsaoBoii cs3bio (I13C) kak [K-3.1-Y JI1.3J11.4
MHOT'03JIEMEHTHbIE (POTONPUEMHHUKH. [IK-3.1-B JI1.5 JI1.6
®doronporieccsl B CTPYKTYpax TUIMA «METaI— [K-5.1-3 |JI1.7 JI1.8J12.1
JTIUBIIEKTPUK—TIOIYITPOBOJHUKY — «METaNI—OKUCET— [K-5.1-Y JI2.2J12.3
nonynpoBogauk» (M- u MOIl-cTpykrypax). [IK-5.1-B JI2.4 J12.5
YerpoiicTBo horonprueMHuka Ha ocHoBe MOIT- JI2.6 J12.7
CTPYKTYp U OpraHu3aIys nepeHoca JI2.8J12.9
nH(opMaoHHOro 3apsaa. CrieKTpaibHas JI2.10
YYBCTBUTEJIBHOCTH ()OTONPUEMHUKOB Ha OCHOBE JI2.11J13.1
MOII-ctpykTyp. JInHEHHBIE 1 MATPUYHbIE JI3.2J13.3
¢doronpuemHuku. KoopaHHATHO—4YBCTBUTENbHBIE 213233
NPUEMHHUKH HHPPAKPACHOTO U3ITyICHUSL.

MHoromgeTHbIe (HOTOIPHEMHBIC MATPHIIBI.
CpaBHUTEIIBHBIC XapaKTEPHCTHKU TBEPJOTEIBHBIX
1 3JICKTPOBAKYyMHBIX IIPHEMHHUKOB H300paskeHHH.
DOTONPHEMHIKH HAa OCHOBE HU3KOPAa3MEPHBIX
CTPYKTYD.

/Jlex/

1.10 W3yuenue npuHIMIa I€HCTBUSA U CBETOBBIX 4 IK-3.1-3 JI1.1JI1.2 | 3auer, oT4eT 1o
xapakrepucTuk [13C—maTpuiel; u3yueHue IK-3.1-¥ JI1.3J11.4 J1a00paTOpHOM
[IPUHLIUIA IEHCTBUS U CBETOBBIX XapaKTEPUCTUK I1IK-3.1-B JI1.5JI1.6 pabote
I13C—matpus!. /J1a6/ IK-5.1-3  [JI1.7 JI1.8J12.1

IK-5.1-Y J12.2 J12.3
I1K-5.1-B J12.4 J12.5
J12.6 J12.7
J12.8 J12.9

JI12.10
JI2.11J13.1
JI3.2J13.3

319233




1.11 WudopmalrioHHbIe CBOHCTBA N300paXeHHUH. 12 IK-3.1-3 JI1.1J11.2 3auer
ITpubops! ¢ 3apsnoBoii casasbio (I1I3C) kax IK-3.1-¥ JI1.3J11.4
MHOI'0JIEMEHTHbIE (POTONPUEMHUKY. I1IK-3.1-B JI1.5JI1.6
DOTONPOLIECCH B CTPYKTYpaX TUIA «METaljl— IK-5.1-3 (JI11.7 JI1.8J12.1
JII3IIEKTPUK—TIONYTIPOBOAHUK» — «METaJLI—OKHCENI— IK-5.1-¥ J12.2J12.3
nonynpoBogHuk» (MI-u MOIl-ctpykrypax). I1K-5.1-B J12.4J12.5
YerpoiicTBo horonprueMHuka Ha ocHoBe MOIT- J2.6 J12.7
CTPYKTYp U OpraHu3aIys nepeHoca JI2.8J12.9
MH(OPMALIMOHHOTO 3apsaa. M3yueHne KOHCIIEeKTa JI2.10
nexkuuii. [Tonroroska k JIP. IToaroroska k caaue JI2.11J13.1
JIP, opopmnenue oryera. /Cp/ JI3.2 J13.3

213233

1.12 OnTUKO-3JIEKTPOHHbIE IPUOOPEI, YCTPOICTBA U 0
cuctemsl /Tema/

1.13 DJIEeKpOHHO—ONTHYECKHE IPEe00pa3oBaTENN 4 IK-3.1-3 JIT.1J11.2 3auer
MH(PaKPacHOro U PEHTTEHOBCKOI'O U3JIyUeHUIl B IK-3.1-¥ JI1.3J11.4
Buanmoe. CTpyKTypa U IPUHIMII 1eHCTBUS. I1IK-3.1-B JI1.5JI1.6
BpemenHoe paspeleHue n300paskeHuil. IK-5.1-3 (JI11.7 JI1.8J12.1
Perucrpanus nuko— 1 GeMTOCEKYHIHBIX CBETOBBIX IK-5.1-¥ J12.2J12.3
UMIYyabcoB. ONTUKO—3JIEKTPOHHBIE CUCTEMBI: I1K-5.1-B J12.4J12.5
[IPUMEHEHUE B HAyYHBIX UCCIIEOBAHUSIX, JI2.6 J12.7
IIPOMBIIIJIEHHOCTH U BOCHHOM Jiene. IIpumMenenue JI2.8J12.9
3JIEKPOHHO—OIITHYECKUX NTpeodpa3zoBaTescii B JI2.10
HCCIIEIOBaHUU OBICTPOIPOTEKAIOIINX JI2.11J13.1
palualMOHHBIX IpoLeccoB. JIynbl BpeMeHU U JI3.2J13.3
peoOpa3oBaTeNy Co MIEIEBOH Pa3BEPTKOM. 3122 33
ITprMeHeHNE TEeKTPOHHO—ONTHYECKUX
npeobpas3oBaresici B siiepHoi husuke U Gpusuke
ra30BOro pa3psiaa BEICOKOTO JABJICHUS.

Nudpaxpacnas tepmorpadus. OnTuko—
9JICKTPOHHBIC CUCTEMBI B JIA3CPHOI
naTephepomerpun. /JIex/

1.14 W3yuenue npuHIMNa 1eHCTBUSA U 4 IK-3.1-3 JI1.1JI1.2 | 3auer, oTueT 1o
MIPOCTPAHCTBEHHOT'O Pa3pelICHHs Ia30pa3psaHO— [K-3.1-Y JI1.3J11.4 nabopaTopHOU
JIIOMMHECLIEHTHOI'O IIpeo0pa3oBaTes I1IK-3.1-B JI1.5JI1.6 pabote
PEHTTEHOBCKOr'0 M3J1y4eHHs; U3yUeHHE IPUHIIUIIA IK-5.1-3 (JI11.7 JI1.8J12.1
JIEWCTBHS U IPOCTPAHCTBEHHOT'O Pa3peIleHUs IK-5.1-¥ J12.2J12.3
ra3opas3psJHO—IIOMUHECLEHTHOIO IIK-5.1-B J12.4J12.5
peoOpa3oBatesisi pEeHTT€HOBCKOT O U3I1y4EeHUs J12.6 J12.7
/J1ab/ J12.8 J12.9

J12.10
JI2.11J13.1
J13.2J13.3

213233

1.15 DIeKpOHHO—ONTHYECKUE [IPe0oOpa3oBaTeENu 14 IK-3.1-3 JI1.1J11.2 3ayer
MH(PaKPacHOro U PEHTTEHOBCKOI'O U3JIyUeHUil B IK-3.1-¥ JI1.3J11.4
Buanmoe. CTpyKTypa U IPUHIMII JeHCTBUS. I1IK-3.1-B JI1.5JI1.6
BpemenHoe paspeleHue n300paskeHuil. IK-5.1-3 (JI11.7 JI1.8J12.1
Perucrparus nuko— 1 peMTOCEKYHHBIX CBETOBBIX IK-5.1-¥ J12.2J12.3
AMIYyabcoB. ONTUKO—3JIEKTPOHHBIE CUCTEMBI: I1K-5.1-B J12.4J12.5
[IPUMEHEHUE B HAyYHBIX UCCIIEOBAHUSIX, JI2.6 J12.7
IIPOMBIIIJIEHHOCTH U BOCHHOM Jiene. M3yueHue JI2.8J12.9
KoHcnekTa jekuuil. ITonroroska k JIP. IloaroroBka JI2.10
k cnaue JIP, opopmnenue otuera. /Cp/ JI2.11J13.1

J13.2J13.3
213233
1.16  [Ontuxo—smnexTpoHHBIe cucTeMsl /Tema/ 0




ONTHKO—3JIEKTPOHHBIC CHCTEMbI IS
9KOJIOTUYECKOr0 MOHUTOPUHTA OKPYyXKaroIen
cpenbl. ONTHKO—3JICKTPOHHBIC CHCTEMBI
KOCMHYECKOTO KOHTPOJIS M KOCMUUECKUX
uccienoBannii. TerumoBunenue. /Jlex/

IK-3.1-3
IK-3.1-¥
I1IK-3.1-B
IK-5.1-3
IK-5.1-¥
I1K-5.1-B

JI1.1J11.2J11.3
JI1.4J11.5J11.6
JI1.7 JI1.8J12.1
J2.2J12.3]12.4
JI2.5J12.6 J12.7
JI2.8 J12.9
JI2.10
JI2.11J13.1
JI3.2J13.3
312233

3auer

1.18

Vi3yueHune CBETOBBIX M BPEMEHHBIX XapaKTEPUCTHK
(OTO3IIEKTPOHHOTO YMHOKHUTEIIS; H3yUCHUE
TerioBu3opa. /J1ad/

IK-3.1-3
IK-3.1-¥
I1IK-3.1-B
IK-5.1-3
IK-5.1-¥
I1K-5.1-B

JI1.1J11.2J11.3
JI1.4J11.5J11.6
JI1.7 JI1.8J12.1
J22J12.3]12.4
JI2.5J12.6 J12.7
JI2.8 J12.9
JI2.10
JI2.11J13.1
JI3.2J13.3
3129233

3auer

1.19

ONTHKO—3JIEKTPOHHBIE CUCTEMBI IS
9KOJIOTMYECKOT0 MOHUTOPHHTA OKPYKAIOLIEeH
cpeapl. ONTHKO—3JIEKTPOHHBIE CUCTEMBI
KOCMHUYECKOT0 KOHTPOJISI U KOCMUYECKUX
nccnenoBanuil. Tennosuaenue. M3yuenue
koHcnekTa Jekuui. [loaroroska k JIP. [lonroroBka
k cnaye JIP, ohopmienue otuera /Cp/

15

IK-3.1-3
IK-3.1-¥
I1IK-3.1-B
IK-5.1-3
IK-5.1-¥
I1K-5.1-B

JI1.1J11.2J11.3
JI1.4J11.5J11.6
JI1.7 JI1.8J12.1
J22J12.3]12.4
JI2.5J12.6 J12.7
JI2.8 J12.9
JI2.10
JI2.11J13.1
JI3.2J13.3
3129233

3auer

1.20

Baxmouenue /Tema/

1.21

IlepcriekTHBBI U TEHACHIIUU Pa3BUTUS
COBPEMEHHBIX OITUKO—3JICKTPOHHBIX cucTeM. /JIex/

IK-3.1-3
IK-3.1-¥
I1IK-3.1-B
IK-5.1-3
IK-5.1-¥
I1K-5.1-B

JI1.1J11.2J11.3
JI1.4J11.5J11.6
JI1.7 J11.8J12.1
J22J12.3]12.4
JI2.5J12.6 JI2.7
JI2.8 J12.9
JI2.10
JI2.11J13.1
JI3.2J13.3
312233

3auer

1.22

W3ydenue xoHcneKTa jieKui. /Cp/

10

IK-3.1-3
IK-3.1-¥
I1IK-3.1-B
IK-5.1-3
IK-5.1-¥
I1K-5.1-B

JI1.1J11.2J11.3
JI1.4J11.5J11.6
JI1.7 JI1.8J12.1
J22J12.3]12.4
JI2.5J12.6 J12.7
JI2.8 J12.9
JI2.10
JI2.11J13.1
JI3.2J13.3
312233

3auer




Paznen 2. Paznen 2

2.1 HKP /Tema/ 2 0
2.2 UKP /UKP/ 2 0,25 MK-3.1-3 |JI1.1 J11.2 JI1.3 3auer
MK-3.1-V |J11.4 JI1.5J11.6
IIK-3.1-B | JI1.7 JI1.8712.1
IIK-5.1-3 |J12.2J12.3 J12.4
IK-5.1-V |J12.5 J12.6 J12.7
IIK-5.1-B J12.8 712.9
J12.10
JI2.11J13.1
JI3.2 JI3.3
2122933
2.3 3auer /Tema/ 2 0
2.4 3auer /3auér/ 2 8,75 I1IK-3.1-3 |JI1.1 JI1.2 JI1.3 3auer
IK-3.1-V |J11.4 JI1.5J11.6
IIK-3.1-B | JI1.7 JI1.8712.1
IK-5.1-3 |J12.2J12.3 J12.4
IK-5.1-V |J12.5 J12.6 J12.7
IIK-5.1-B J12.8 712.9
J12.10
JI2.11J13.1
JI3.2 JI3.3
2122933

5. OLEHOYHBIE MATEPHAJIBI IO JMCOUIIIMHE (MO/YJIIO)

OueHouHbIe MaTepualbl IPUBEICHBI B IPUIIOKEHUU K paboueil mporpaMme IUCHUILTHHBL (CM. TOKyMeHT «OLeHOYHbIE MaTePHAJIbI 1O
nucuuiuinHe «ONTHKO-3JIEKTPOHHBIC TIPUOOPHI U YCTPOUCTBAY).

6. YYHEBHO-METO/MYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIA)

6.1. Pexomenayemas JiuTepatrypa

6.1.1. OcHoBHas JMTEepaTypa

Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | KomuuectBo/
rox Ha3BaHue ObC
JI1.1 |Sxymenkos 1O. T OCHOBBI OIITHKO-3JIEKTPOHHOTO NpubopocTpoeHus : yueOHuk |Mocksa: Jloroc, |978-5-98704-
2013, 376 c. 652-4,
http://www.ipr
bookshop.ru/1
4323 .html
JI1.2 |Kapacux B.E., OpnoB |JlasepHble cucteMsl BuieHUs | Yueb.mocobue M.:U31-BO 5-7038-1735-
B.M. MI'TY, 2001, 8,10
351c.
JI1.3 |[Ilox pen.PoxaectBuna |ONTHKO-31EKTPOHHBIE CUCTEMBI SKOJIOTMUECKOro MoHUTOpUHra|M.:M3a-Bo 5-7038-1497-
B.H. MIPUPOHOM cpeabl : Yuebd.mocodue ist By30B MI'TY, 2002, 9,1
528c.
JI1.4 |Kprokos ILT. DeMTOCEKyHAHbBIE UMITYJIBCHL. BBEIeHNEe B HOBYIO 001acTh M.: 978-5-9221-
J1a3epHOU (PU3UKU OUSMATIIUT, [0941-3,1

2008, 207c.




Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarenscrBo, | Kommdectro/
rox Ha3BaHue ObC
JI1.5 |®unaues A.M., TeepnotenbHas GoroaiekTpoHnka. GU3NUECKUE OCHOBHI : M.: 978-5-89155-
TayOxun N.1., yueb.1mocobue OusmatkHura, |[154-1, 1
Tpuienko M.A. 2007, 381 c.
JI1.6 |mon obwm. pex. B.M. DneKTpoBaKyyMHasl, IIJIa3MEHHAs U KBAaHTOBAs! JJIEKTPOHUKA M.: Texnocdepa, |978-5-94836-
[Iponeiixo 2009, 480c. 214-4, 1
JI1.7 |mon obur. pen. B.M. TBepaoTenbHas HIEKTPOHUKA M.: TexHocdepa, |978-5-94836-
[Iponeiiko 2009, 608c. 215-1,1
JI1.8 [MupomnukoB M. M.  |Teopetuueckue OCHOBBI ONITHKO-3JIEKTPOHHBIX IPUOOPOB CaHkT- 978-5-8114-
[erepOypr: 1036-1,
Jlans, 2022, 704 |https://e.lanbo
c. ok.com/book/2
10497
6.1.2. lono/IHUTeIBbHAS JIUTEPaTYpa
Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarenscrBo, | Kommdectro/
roxt Ha3BaHue ObC
JI2.1 [3Bento O. IpuHimne! 1azepos M.:Mup, 1990, [5-03-001053-
560c X, 1
JI2.2  (ITapons H.B., ®DOTOUYBCTBUTENbHBIE TPUOOPHI U UX IPUMEHEHHUE : M.:Paguo u 5-256-00896-
Kaiinanos C.A. CripaBOYHHUK cBsI3b, 1991, X, 1
112c.
JI2.3 |Tpumenxos M.A. ®Dotonpuemusle yerpoiicta u [1I3C:O6HapyxeHue crnadbix M.:Paguo u 5-256-01057-
ONTHYECKUX CHUTHAJIOB cBs3b, 1992, 400 |3, 1
c
J12.4 [Mocsrun I'M., Teopust OITUKO-3JIEKTPOHHBIX CUCTEM : Yuel. A7 BTY30B M.:Mamunoctp |5-217-01001-
Hemrtuuos B.b., ocHue, 1990, 0,1
Jle6enes E.H. 432c.
JI2.5 |IImxtua A.H. Onrtuueckas U KBaHTOBas JIEKTPOHUKA : Y4el. 171 By30B M.:Boiciink.,  |5-06-002703-
2001, 576c. 1,1
JI2.6 (Mansimes B.A. OCHOBBI KBAaHTOBOM 3JIEKTPOHUKU U JIA3€PHOM TEXHUKHU : M.:Boicik.,  |5-06-004853-
VYueb.mocobue 1 By30B 2005, 543c. 5,1
JI2.7 |llyGept ®. E. CaeTtonuoasl M.: 978-5-9221-
OUBMATIIUT, |0851-5, 1

2008, 496c¢.




Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | KommuectBo/
rox Ha3BaHue ObC

JI12.8 [PoxxoB O.B., Ilymkun |Tepmorpadust v TEIUIOBU3UOHHOE 00CIeIOBaHUE | METOM. YKa3. |Ps3anb, 2016, , 1
B.A., ®edenoB A.A. |k nab. pabote 24c.

JI2.9 |Bepuues, C. H., Maremartuka : yaeOGHOe nocobue HoBocubupck:  [978-5-7782-
I'o6pim, A. B., HoBocubupckw i [3872-5,
Powerxo, O. E,, rocynapcTBenH  |http://www.ipr
Jlebenesa, E. A. bl TexHUYecKui |bookshop.ru/9

YHUBEPCUTET, 9187.html
2019, 174 c.

JI2.10 |bobpos, II. IT., DKCIepUMEHTaJIbHAs ONITHKA : IPAKTUKYM OMck: 978-5-8268-
Bensiera, T. A., Perun, WznaTenscTBo 1966-1,

A.B. OMI'TIY, 2015, |http://www.ipr
64 c. bookshop.ru/1
05350.html

JI2.11 |IIpecc @.I1. ®DOTOUYBCTBUTENBHBIE IPUOOPEI C 3aPsJOBOM CBA3BIO M.:Paguo u 5-256-00855-

cBsI3b, 1991, 2,1
262c.
6.1.3. MeToauueckue pa3padoTku
Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | KommuectBo/
rox Ha3BaHue ObC

JI3.1 |nox obu. pex. B.M. DneKTpoBaKyyMHasl, IIJIa3MEHHAs U KBAaHTOBAs! JJIEKTPOHUKA M.: TexHocdepa, [978-5-94836-
[Iponeiixo 2009, 480c. 214-4,1

JI3.2 |non o6t pen. B.M. TBepaoTenbHas IEKTPOHUKA M.: TexHocdepa, [978-5-94836-
[Iponeiiko 2009, 608c. 215-1,1

JI3.3 |Koznos B.A. IIpocTpaHCcTBEHHbIE M BPEMEHHBIE XaPaKTEPUCTUKH Psizanb, 2015, , 1

CBETOM3JIYYarOIINX 1 JIa3ePHBIX JUOJIOB : METOJ. yKa3. k 1ab.  |[12c.
pabore
6.2. IlepeyeHb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHUKANIMOHHOM ceTH ""MHTepHer"
31 |bapckuii A.I'. ONTHKO—3JIEKTPOHHBIE CIENSAIINE U TPULICITIEHBIC CUCTEMBI.
32 |®enocees B.1., KonocoB M.I1. OnTHKO-3/1€KTPOHHBIE IPUOOPHI OPUEHTALIMU U HABUTALMH KOCMUYECKUX aIapaToB.
33 | Oykc-Pabunosuu JI.U., Enudanos M.B. OnTHKO—-351€KTpOHHBIE TPUOOPBHI.

6.3 IlepeyeHs NpOrpaMMHOro odecrneyeHus 1 HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM

6.3.1 IlepeyeHb JIMIIEH3HOHHOI'0 U CBOOOIHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOI0 00ecredeHusl, B TOM YHUCJIe 0TeYeCTBEHHOI 0

MPON3BOJCTBA

HaumenoBanue

Onucanue

LibreOffice

Csobognoe 10

OnepanyonHas cucrema Windows

KOMMCp‘{@CKaﬂ JIMICH3Us

Kaspersky Endpoint Security

KOMMCp‘{@CKaﬂ JIMICH3Us

MathCAD

KOMMCp‘{@CKaﬂ JIMICH3Us

6.3.2 IlepeyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHWE JUCHUILIMHBI (MOAYJIA)




1 214 nabopaTopHbIil KOpILyC. yueOHast ayauTOpusl Ul IpoBeNeHus yueOHbIX 3anaTuil. CrenuanusupoanHas medens (60
110CaJI0YHBIX MECT), MArHUTHO-MapKepHas Jjocka. MynbTuMmenna npoekrop, 1 sxpas. I1K.

210 maGopaTOpHBIN KOpITyC. yueOHast TabopaTOpusi, OCHAIICHHAS JTa0OpaTOPHBIM 000pyIOBaHHEM. YUeOHas
AyJUTOPHS JUTS TIPOBEACHHS 3aHATHI CEMUHAPCKOTO TUIIA, TPYIIMOBBIX W HHIUBUIYAIBHBIX KOHCYIIbTAIIHH,
nabopaToOpHBIX PabOT TEKYIIEro KOHTPOIS M MPOMEKYTOUHOMN aTTecTanuu. 24 Mecra, yueOHO-T1abopaTopHbIe

2 crensl, ocrutorpade C1-65A, ocimmtorpadsr C1-75, ocimtorpadsr C1-73, UITTU-2-6K-B,
Muxkpoamnepmerpsl C 175, UCTOYHMKBI HOCTOSHHOrO ToKa b5-44, renmif-HeoHoBbIM nazep, JITM-505,
MONTYTIPOBOIHUKOBBIN nasep OmmwkHero MK-muamasona, CO, masep, MONYIMpPOBOTHUKOBBIN Jiazep HEMPEPHIBHOTO
JEHCTBUS Ha apCEHUJIE TalUTUs, CICIHATH3UPOBaHHAS MEOeb.

8. METOJAWYECKHE MATEPHAJIBI IO JUCHUIIIMHE (MOAY.TIO)

Meroanueckoe obecredeHne TUCHUIIIMHBI IPUBEIEHO B MPUIIOKEHUU K pabodel IporpaMme JUCHUILIMHBL (CM. JOKYMEHT
"MeTonuueckue yKka3zaHus 1o AUCHUILIMHE "ONTHKO-3JIEKTPOHHbIE IPUOOPHI U yCTpoicTBa").

Onepatop 340 000 "Komnahus "TeH3op" —

JIOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NMOAMNMCHIO

NnoannCAHO ®reoy BO "PrPTY", PIPTY, CepebpsikoB AHapeii 26.09.23 11:59 (MSK) MNpocTas nognucb
3ABEAYHOLLMM EBreHbeBuY, 3aMecTuTeNb 3aBeayolero kadeapon

KA®EIPbI

NOANMUCAHO ®reoy BO "PrPTY", PIFPTY, YnpknH Muxaun 26.09.23 12:00 (MSK) MNpocTas noanucb
3ABEAYIOLLNM . BukTopoBuy, Pektop

BbIMYCKAIOLLIEN

KAGE[PbI

NoANUCAHO ®reoy BO "PIrPTY", PIPTY, Kopsuko Anekcei 26.09.23 12:03 (MSK) MpocTas noanucb
MPOPEKTOPOM IO YP BsyecnaBoBuY, MpopekTop no y4ebHoii pabote




