MUHUCTEPCTBO HAVKH U BBICIIET'O OBPA3BOBAHU S POCCUMCKOM ®EJIEPAIINN
OEJNEPAJBHOE I'OCYIJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE

YYPEXKXJIEHUE BBICIHIEI'O OBPA30OBAHUSA

"PA3AHCKHUU I'OCYJAPCTBEHHBIN PAJJTUOTEXHUYECKHU YHUBEPCUTET

COI'TTACOBAHO

NMEHU B.®. YTKHHA"

YTBEPXIAIO

3aB. BEIMYCKAIOIICH Kadeaphl

du3nyecKnue 0OCHOBDI MHUKPO- © HAHOIJICKTPOHUKH

3akperurena 3a kadeapoi

VueOHbIit TU1aH

Ksanmuduxarus

dopma 00yueHHS

OO01mas TpyIoeMKOCTh

paboyas nmporpaMma JUCIHUIIAHBI (MOTYIIs)

MuKkpo- ¥ HaHO03JIEKTPOHUKH

JIunensuporanue 03.03.01 25 00.plx
03.03.01 Ilpuxnaguele MaTeMaTHKa U HHU3HKa

O6akanaBp

oYHasi

53ET

Pacnpeuenelme YacoB JUCHUILIMHBI 10 ceMecCTpaM

Cemectp
(<Kypc>.<Cemectp 5(3.1)
Ha Kypce>) Hroro
Henens 16
Bun 3ansTuit vII PII I PIl
Jlexuin 32 32 32 32
JlaGopaTopHsble 16 16 16 16
Wnas koHTakTHas 0,35 0,35 0,35 10,35
pabora
KoncynbTHpOBaHue 2 2 2
nepest SK3aMEeHOM H
TIPaKTUKOM
Uroro ayn. 50,35 | 50,35 | 50,35 | 50,35
Konrakrhas pabora | 50,35 | 50,35 | 50,35 | 50,35
Cam. pabora 85 85 85 85
Yacbl Ha KOHTPOJIb 44,65 | 44,65 | 44,65 | 44,65
Uroro 180 180 180 180

r. Pa3ann



[Iporpammy cocraBui(u):

K.¢h.-M.H., 0oy., Muwycmun Braoucaas I'enaduesuy

Pabouas nporpamMma JUCIUIITHHBL

PDuszuvecKkne OCHOBBI MHUKPO- U HAHOJJICKTPOHUKH

paspaborana B coorBeTcTBuM ¢ PI'OC BO:

®I'OC BO - 6akanaBpuat no HanpasieHuro moarorosku 03.03.01 Ipuknannsie MaTreMaTHka U pusnka (nprka3 MUHOOpPHAYKH
Poccun ot 07.08.2020 r. Ne 890)

COCTaBJIeHa Ha OCHOBAHUM y4eOHOrO IJIaHa:
03.03.01 INpuknagHpie MaTeMaTHKA U HUIUKA

YTBEPKIEHHOI0 y4€HBIM cOBETOM By3a oT 30.05.2025 npotokon Ne 13.

PaGouas nporpamma ono0peHa Ha 3aceaHum Kadeapsl

Mukpo- 1 HaH03JIEKTPOHUKH

[Iporoxon ot 03.06.2025 . Ne 8
Cpok gevictBust nporpammsl: 2025 - 2029 yu.r.
3aB. kadenapoii JlutsunoB Brnagumup I'eopruesuy



Busuposanue PII/] p1s1 ucrioiHEHUS B 04epeiHOM Y4eOHOM roay

PaGouas mporpamma nepecMoTpeHa, 00Ccyx aeHa U 0100peHa st
ucronHenns B 2026-2027 yaeOHOM TOAy Ha 3aceIaHnn Kaheapsl
MHuKpO- ¥ HAHOYJIEKTPOHUKH

IIporokom or 2026 . Ne

3aB. kadeapoi

Buzuposanue PIIJ] 115 ncnonHenusi B ouepeIHoM yueOHOM roay

Pabouas nporpamma nepecMoTpeHa, o0cyxaeHa U 0100peHa st
ucnonHerus B 2027-2028 yueOHOM rojly Ha 3acefanuu Kadeapsl
Mukpo- 1 HaH03JIEKTPOHUKH

[Iporokom ot 2027 1. Ne

3aB. kadeapoit

Buzuposanue PIIJ] 115 ncnonHeHus1 B oUepeIHOM Yy4eOHOM Toay
Pabouas nporpamma nepecMoTpeHa, 00CyxKaeHa 1 0J100peHa JUis
ucnonHeHus B 2028-2029 yueOHOM roay Ha 3aceJaHuu Kadeaphl

Mukpo- 1 HAaH0JIEKTPOHHUKH

[Iporokom ot 2028 1. Ne

3aB. kadeapoit

BusupoBanue PII/] a5t ucnio/iHeHUsI B 04epeIHOM Y4eOHOM roay

Pabouast mporpaMma mepecMoTpeHa, 00Cy Xk IeHa 1 0J00peHa ISt
ucronHenns B 2029-2030 yueOHOM ToAy Ha 3aceIaHnn Kaheapsl

Mukpo- 1 HaH03JIeKTPOHUKH

IIporokom or 2029r. Ne

3aB. kadenpoit




1. IEJIX OCBOEHUA JUCHUILJIUMHBI (MOAY JISA)

1.1 | Llenbro 0CBOCHHS AUCUUILTHHBI ABJsIETCS GOpMUpOBaHUe 0Aa30BbIX 3HAHUH M YMEHUI B 00J1aCTH (PU3NUECKUX OCHOB MHKPO
- ¥ HAHORJIEKTPOHHUKH B COOTBETCTBHU ¢ DeiepanbHbIM Iocy1apCcTBEHHBIM 00pa30BaTeNbHBIM CTaHJAPTOM,
(hopMupoOBaHHE Y CTYAEHTOB CIIOCOOHOCTH K JIOTHYECKOMY MBIIIICHHUIO, aHATM3Y H BOCIPHATHIO HH( OpMaIHH,
(hopMHpOBaHKE HABBIKOB HH)KEHEPHON pabOThI, MOCPEACTBOM 00ECIIEYCHHUS ATANOB (POPMHUPOBAHUS KOMIICTEHIIHH,
npenycMmorpeHHbIx @I'OC, B yacTu npeAcTaBICHHBIX HU)KE 3HAHUN, YMEHHUM 1 HABBIKOB.

1.2 | Bamaun:

1.3 | - hbopmupoBaHUe MpeCTaBICHHUH 0 (PU3NUECKOM CYIIHOCTH MPOLIECCOB, MPOTEKAIOIINX B MaTepraliaX MUKPO-U
HAHO3JICKTPOHUKH 1 IIPUOOPHBIX CTPYKTYpax Ha UX OCHOBE;

14]- 06y‘IeHI/Ie npeaCTaBICHUIM 000CHOBaHHBIX TEOPETHUCCKUX Moneneﬁ (bI/IBI/IKI/I MOJIYIPpOBOJAHHUKOB C YCTKHUM
Onpe€aACICHUEM I'PaHUL], B IIPEACTIaX KOTOPLIX CIIPABECAJIUBBI COOTBETCTBYIOIIUEC (1)I/ISI/I‘ICCKI/IG KOHICMNIINH, MOACIIN, TCOPUH;

1.5 - o0yuenue dpu3nyecKuM NPUHIUNAM PAOOTHI HEKOTOPBIX YCTPOHCTB MUKPO- U HAHOIEKTPOHUKH;

1.6 | - bopMupoBaHHE HABBIKOB M YMEHHI MCCIICIOBATEILCKON M HHKCHEPHOU paOoThI;

1.7 | - oOy4uenue meroaM 0OpaOOTKHU M aHAJIM3a PE3yNIbTATOB JIAOOPATOPHBIX SKCIEPUMEHTOB.

2. MECTO JJUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJbHOM ITPOT'PAMMBI

Hux (pazgen) OIL: | B1.0

2.1| TpeGoBaHusi K NpeABAPUTEIbHOI MOAT0OTOBKE 00y4aKIIEr OCs

2.1.1 | MaremaTuka

2.1.2 | Metposnorusi, cTaHaapTH3alus U CepTUPUKALIUS

2.1.3 | Cratuctuueckast Gpu3nKa IEKTPOHHBIX MPOLECCOB

2.1.4| TeopeTHYeCKHE OCHOBBI AJIEKTPOTEXHUKU

2.1.5 | duznveckre OCHOBBI YIEKTPOHUKH

2.1.6 | O3HaKOMUTEbHAS TIPAKTHKA

2.1.7 | YueOHast mpakTuka

2.1.8 | ®usuka

2.1.9| YueOHas npakTrka (03HAKOMHUTEIIbHAs)

2.1.10 | Xumus

2.2 | AncuunMHbl (MOIYJIN) M NPAKTUKH, VISl KOTOPBHIX OCBOEHHE JIAHHOMH TUCHUILUIHHBI (MOTYJIsl) HEOOXO0IMMO KAK
npeauecTBymlee:

2.2.1 | IIpon3BOACTBEHHAS IPAKTHKA

2.2.2 | BbINOTHEHUE | 3allIUTa BBITYCKHON KBATU(UKALIMOHHONW PaboThI

2.2.3 | IIpepaumnoMHas MpakTHKa

2.2.4 | [Tpou3BOACTBEHHAS IPAKTHKA

3. KOMIETEHLIMY OBYYAIOIIETOCsl, POPMUPYEMBIE B PE3VJIbTATE OCBOEHUS JUCLUATIINHBI
(MOJYJIST)

OIIK-1: CnocoGen npuMeHATh (pyHAaMEHTAJIbHbIE 3HAHUS, OJYy4YeHHbIE B 00/1acTH (QU3NKO-MaTeMaTHYeCKHX U (MJIH)
eCcTeCTBEHHBIX HAYK, U HCNOJIb30BATH UX B MPod)ecCHOHATBLHOI 1esITeIbHOCTH, B TOM YKcJjie B cepe meaaroruyeckoi
JesiTeJIbHOCTH

OIIK-1.1. [Ipumensiet pyHaaMeHTATbHbIE 3HAHUS, TIOJTy4YeHHBIE B 00J1acTH (U3UKO-MaTeMATHYECKHAX HAYK H HCIOJIb3yeT X
B IP0¢)eCCHOHAIbHOM AeATeJIbHOCTH, B TOM YHUCJIe B cepe neJarorndeckoi 1esiTteJJbHOCTH

3HaTh

(hyHIaMEHTAILHBIC 3aKOHBI IPUPOBI U OCHOBHBIC (DU3MUYECKUE U MATEMAaTHUECKUE 3aKOHBI.

YMmern

MIPUMEHSThH (yHIAMEHTAIbHBIC 3aKOHBI IPUPOJIBI U OCHOBHBIC (DU3UUCCKUE U MATEMATHYCCKHUE 3aKOHBI.

Buaagern

HaBBIKAMH HMCIIOJIb30BaHUs (DyHIaMEHTAIbHBIX 3aKOHOB MPUPOIBI K OCHOBHBIX (DU3UUECKUX M MATEMAaTHYECKUX 3aKOHOB.

OIIK-1.2. IlpumMeHsieT pyHAaMeHTaIbHbIC 3HAHUS, I0Jy4YeHHbIe B 00JIACTH €CTeCTBEHHbIX HAYK, H HCIO/Ib3YyeT HX B
npod ecCHOHAIBbHOM AeSITEJIbHOCTH, B TOM YHCJIe B chepe MmeJarorn4yeckou 1esireJJbHOCTH

3HaTh

(u3nuecKre 3aKOHBI M MaTeMAaTUYECKUE METO/IbI JJIsl pEIICHHS 3aJ1a4 TEOPETHYECKOro U MIPUKIIaIHOT0 XapaKTepa.

YMmernh

MIPUMEHSThH (PU3UUECKUE 3aKOHBI 1 MATEMATUIECKUE METO/IbI AJIS pEIICHHS 3314 TEOPETHYESCKOTO M MPUKIIAJHOTO XapaKTepa.
Baagern

HaBbIKaAMH HUCITIOJIB30BAHUA ¢)H3H‘{CCKI/IX 3aKOHOB U MAaTEMAaTUYCCKUX MCTOOAOB IJIdA pCLIJeHI/IH 3a1a4 TCO]I)CTI/I‘{CCKOFO u le/IKHaﬂHOFO
xapakxTepa.




B pe3yibTaTte ocBOeHHMS TMCHUNIUHBI (MOAYJIs1) 00ydalommiicst 0KeH

3.1

3HaTh:

3.11

0a30BbIC KOHIETIIUH U MOZICTH 00IIel GU3HKH, (PU3MKHU MONYIIPOBOHHUKOB, KBAHTOBOW (DM3HKH, CTATUCTUUCCKON (HU3UKH,
XMMHH, METPOJIOTHH.

3.2

YMerh:

3.2.1

NPUMEHATH Ha MIPAKTHKE OCHOBHBIE NPHEMBI U IIPOrPaMMHBIE CPEACTBa 00PaOOTKH U MPEACTABICHHS JaHHBIX B
COOTBETCTBHH C 33J[a4eil NCCIIeI0BAHUS XapaKTEPUCTUK U ApaMETPOB MaTEPUAJIOB U CTPYKTYP MUKPO- U
HAHORJICKTPOHUKH.

3.3

Baapnersb:

331

Ha4daJIbHbIMHU HABBIKAMH SKCHEPUMCHTAJIBHOI'O HCCICAOBAHUS IAPaAMETPOB U XapaKTECPUCTUK MAaTCpHaIOB U CTPYKTYpP
MUKPO- U HAHOSJICKTPOHUKH.

4. CTPYKTYPA U COAEP)KAHUME JUCIUIIJINHBI (MOY JISA)

Kon HaumenoBanmue pa3snesioB u Tem /Buj 3ansitusi/ | Cemectp / | Yaco | Kommneren- | Jlureparypa ®opma
3aHATHA Kvpe U070 KOHTP0JIst
Pa3gen 1. Beenenne
1.1 Beenenue B mucuumnuny /Tema/ 5 0 AHanuTHYEe CKUI
or4er. DK3aMeH.
1.2 Beenenue B mucunmiinHy «PU3MYECKHUEe OCHOBBI 5 1 OIIK-1.1-3 | JI1.4J12.3J13.1 DK3aMeH.
MHUKpPO- U HAHOJIEKTPOHHUKI». OCHOBHBIE 3TaIlbl OIIK-1.2-3 JI3.2 JI3.3
Pa3BHTHS, CBSI3b C APYTHMHU TUCIHTLTHHAME JI3.4 JI3.5
HanpaBJeHUS «DJICKTPOHUKA 1 JI3.6 JI3.7
HAHO3JICKTpOHKKaY /JIek/ JI3.8
0103233 24
05096 07
Paznen 2. OcHoBHbIe MPUOIUKEHUST 30HH 0¥t
TeopuM TBEPJOro Teja
2.1 OCHOBHBIC IPUOIMKEHUSI 30HHOI TEOPUH TBEPIOTO 5 0 AHanmuTryeckuit
tena /Tema/ OT4YeT. DK3aMeH.
2.2 OCHOBHBIC PUOTMKEHUS 30HHOI TEOPUH TBEPOTO 5 1 OIlK-1.1-3 JI.1 J11.2 DK3aMeH.
tena. OcCOOEHHOCTH SHEPTETHUECKOTO CIIEKTpa JI1.3 J11.4
3JIEKTpOHA B KpucTauie. /JIek/ 215233 24
3536 97
2.3 TTonsTHE 3 PEKTHBHOI Macchl; 0COOEHHOCTH 5 1 OIlK-1.1-3 JIL.1 J11.2 DK3aMeH.
KJIACCUYECKOr0 U KBAHTOBOMEXaHIUECKOT O OIlK-1.2-3 JI1.3 J11.4
OIMCAHUS HJIEKTPOHHOI'O Ta3a B MOIYITPOBOJHUKAX 215233 D4
u metaax. /Jlex/ 05036 07
2.4 HccnenoBanue 3aBUCHMOCTH 5 4 OIlK-1.1-B JI1.1J11.2 Oruer o
3JIEKTPOTPOBOAHOCTHU MOITYITPOBOITHUKOBBIX OIlK-1.2-B JI1.3 J1a00paTOPHOMA
MaTepualoB OT TEMIEpaTypsl U ocBeleHus. /J1ad/ JI1.4J12.1 pabore. 3amura
JI2.3J13.4 nabopaTopHon
JI3.5 JI3.6 paboThI.
0103233 24
3536 37
25 OcHOBHBIE TPUOIMKEHHST 30HHOH TEOPHH TBEPIIOTO 5 4 OIIK-1.1-Y JI1.1J11.2 Ananurndeckuit
tena. /Cp/ OIlK-1.2-Y JI1.3 J11.4 oT4eT. DK3aMeH.
D132 33 24
2536 237
Paznen 3. CoGcTBeHHBIE 1 IPUMECHBIE
NOJIYIIPOBOTHUKH
3.1 CoOcTBeHHBIE U IPUMECHBIE 5 0 AHanmuTHYeCKUi
noynpoBoHuku /Tema/ oT4eT. DK3aMeH.
3.2 CoOcTBeHHBIE U IPUMECHBIE TIOJIYIIPOBOAHUKH. 5 1 OIIK-1.1-3 JI1.1J11.2 DK3aMeH.
TwuIiel U poJIb IPUMECEH B TIONYIPOBOIHUKAX. OIlK-1.2-3 JI1.3
Merons! pacueTa nonoxxenus: yposas depmu B J11.4J12.3
nonymnpoBoaHuke. /JIex/ J12.5

0192 33 54
35 56 07




3.3 OCO0EHHOCTH TEMIIEPATYPHOH 3aBUCHMOCTH 1 OIlK-1.1-3 JI1.1 J11.2 DK3aMeH.
KOHLICHTPAIIMW HOCHUTEJIEH 3apsia, OCHOBHBIC OIlK-1.2-3 JI1.3
3(hHEKTHI, IPOSIBIIAIONIUECS PH BHICOKOM YPOBHE JI1.4J12.3
JIETUPOBAHUS; BEIPOXKACHHBIE T10- 310203354
JTYNpOBOJHUKY. /JIex/ 25026 37
3.4 M3mMepeHne BoNbT-aMIEPHBIX XaPAKTEPUCTHK U 4 OIIK-1.1-B JI1.1J11.2 Oruer o
BOJIbT-(hapaHbIX XapaKTEPUCTHK OIlK-1.2-B JI1.3 nabopatopHon
MOJTYITPOBOJHUKOBBIX 0aphEPHBIX CTPYKTYP (MO JI1.4J12.3J13.4 | pabote. 3ammra
[otrTkH, p-n nepexoxn) /J1a6/ JI3.5 J13.8 nabopaTopHon
213233 24 paboTEIL.
2536 37
3.5 CoOcTBeHHBIE U IPIMECHBIE MTOITYITPOBOAHUKH /Cp/ 8 OIIK-1.1-Y JI1.1J11.2 AHanuTu4eckui
OIIK-1.2-Y J1.3 oT4eT. JK3aMeH.
JI1.4J12.3
J12.5
0102233 24
3536 27
Paznen 4. Kunernuyeckue siBjieHUsi B TBEpPABIX
TeJ1ax
4.1 Kunernyeckue siBneHus B TBepbIX Tenax /Tema/ 0 AHanutnyeckui
or4eT. DK3aMeH.
4.2 Kunerndeckue sIBICHUS B TBEP/BIX TENaX. 1 OIlK-1.1-3 JI.1 J11.2 DK3aMeH.
HepaBHoBecHEbIE SIBICHUS B OIlK-1.2-3 JI1.3
HOYIIPOBOAHUKAX. /JIeK/ JI1.4J12.3
J12.5
0102033 54
2536 237
4.3 OCHOBHBIE MEXaHU3MBI PACCESHHUsI HOCUTEIEH 1 OIIK-1.1-3 JI1.1 J11.2 OK3aMeH.
3apsiaa, MOJBIKHOCTh. TeIIOBbIC KOJICOaHu s OIlK-1.2-3 JI1.3
aTOMOB KPHCTAJUTNYECKOil permeTku. /JIex/ JI1.4J12.3
213233 24
2536 27
4.4 V3mepenue nudy3nOHHOM IITHHEL X BpEMEHH 4 OIIK-1.1-B JI1.1J11.2 Ortuer o
JKU3HU HOCUTEIIEH 3apsiia B OIIK-1.2-B JI1.3 nabopaTopHon
TOTYNpOBOAHMKAX. /J1ab/ JI1.4J12.1 pabore. 3amura
J12.3 nabopaTopHon
JI12.5J13.3 paboTBL.
JI3.4J13.5
0102033 54
2536 237
4.5 Kunernyeckue siBneHus B TBepbIX Tenax /Cp/ 6 OIlK-1.1-Y JI1.1J11.2 AHanmuTnyeckui
OIlK-1.2-Y JI1.3 OT4eT. DK3aMeH.
JI1.4J12.3
2102233 D54
2536 237
Paspen 5. Ilponeccel nepeHoca B MeTasjiax
5.1 TIporneccsl neperoca B metamiax /Tema/ 0 AnHanmuTrdeckuit
or4eT. DK3aMeH.
5.2 IIpomieccr! mepeHoca B MeTamuiax. THITHIHBIE 2 OIlK-1.1-3 JIT.1J11.2 DK3aMeH.
cBoiicTBa MeTayuioB. OyHkius Oepmu. OIlK-1.2-3 JI.3
DNeKTPONpPOBOAHOCTh METAJJIOB, 3aBUCUMOCTH OT J11.4J12.3
Temmneparypsl. /Jlex/ J12.5
010233 54
2536 237
5.3 IIponeccel nepenoca B meramiax. /Cp/ 10 OIlK-1.1-Y JI1.1 J11.2 AHanmuTH4YeCKUI
OIlK-1.2-Y JI1.3 OT4eT. DK3aMeH.
JI1.4J12.3
J12.5
213233 24
2536 37

Pa3nen 6. Kunernueckue siBJIeHUsI B
MOJIYIPOBOHUKAX




6.1

Kunernueckue siBJICHUS B
nonynpoBoaHukax /Tema/

AHanuTHYEe CKUH
OTYeT. DK3aMEH.

6.2 Kunernyeckue siBIeHUsI B OTYNPOBOAHUKAX /JIek/ OIlK-1.1-3 JI.1 J11.2 DK3aMeH.
OIIK-1.2-3 JI1.3
JI1.4J12.3
JI2.5
2102233 54
2536 27
6.3 Kunernyeckue siBneHus B noiaynpoBoanukax /Cp/ OIlK-1.1-3 JI1.1J11.2 AHanurndeckuit
OIIK-1.1-Y J1.3 oTu4eT. DK3aMeH.
OIIK-1.2-3 JI1.4J12.3
OIIK-1.2-Y | D132 33 24
2536 D7
Pa3znen 7. OnTnyeckne siBJIeHHUSI B TBEPIBIX
Tesiax
7.1 Onruueckue siBIeHUS B TBepAbIX Tenax /Tema/ AHanuTHYe CKUi
or4eT. DK3aMeH.
7.2 Onrtryeckue sIBICHUS B TBEPAbIX Telax. OIlK-1.1-3 JI1.1J11.2 DK3aMeH.
Me:X30HHBIE IEKTPOHHBIE TIEPEX0/Ibl. IKCUTOHHBIE OIIK-1.2-3 J1.3
a¢extsl. /Jex/ JI1.4712.3
D132 33 24
3536 27
7.3 Onruueckue siBICHHS B TBepAbIX Tenax /Cp/ OIlK-1.1-Y JIT.1 J11.2 AHanmuTH9IeCcKuit
OIIK-1.2-¥Y JI1.3 oT4YeT. JK3aMeH.
JI1.4J12.3
31323354
3536 27
Pa3gen 8. SIBjieHust B CHIILHBIX JIEKTPUYECKUX
TOJISIX
8.1 SIBNeHMs B CUIIBHBIX AJIEKTpUYeCKuX noisix /Tema/ AnHanmutndeckui
oT4eT. DK3aMeH.
8.2 SIBJIeHUS B CHIIBHBIX DJICKTPUYECKUX TOMSX. OIlK-1.1-3 JI.1 J11.2 DK3aMeH.
TTonsTre cunpHOro moust. dpdext Dpenkens- OIlK-1.2-3 J1.3
ITyna. /JIex/ JI1.4J12.3
JI2.5
2102233 54
2536 27
8.3 SIBNIeHUS B CUIIBHBIX DJIEKTPUUECKUX MOJsIX. /Cp/ OIIK-1.1-¥Y JI1.1JI1.2 | Ananutnueckuit
OIIK-1.2-Y J1.3 oTueT. DK3aMeH.
JI1.4J12.3
D132 33 24
2536 27
Paznen 9. KoHTaKTHBIE H IIOBEPXHOCTHbIE
sIBJIEHUSI B TBEP/bIX TeJax
9.1 KoHTakTHBIE 1 TOBEPXHOCTHBIE SBJICHUS B AHaTUTHICCKUI
TBepAbIX Tenax /Tema/ oT4eT. JK3aMeH.
9.2 IonsTus paboThI BEIXO/A, KOHTAKTHON Pa3sHOCTH OIIK-1.1-3 JI1.1J11.2 OK3aMeH.
MOTEHIMAT0B, 30HHbIE JUarpaMMbl U OIIK-1.2-3 JI1.3
BOJIETAMIIEPHBIE XapaKTePUCTUKHA KOHTAKTa METaJLI JI1.4J12.3
-TONTYNIPOBOIHKUK | P-N- miepexona. /Jlex/ JI2.5
0103233 24
3536 27
9.3 Omuueckne KOHTakThI. ['ereponiepexonnl. [Ipupona OIlK-1.1-3 JIL.1 J11.2 DK3aMeH.
U CBOICTBa TIOBEPXHOCTHBIX COCTOSIHUH. /JIex/ OIlK-1.2-3 J1.3
JI1.4J12.3
21323354

05 56 07




9.4 TToBepxHOCTHAS IPOBOAUMOCTD. DPPEKT OISt U OIlK-1.1-3 JI1.1 J11.2 DK3aMeH.
BOJNbT-(apaaubie xapakTepuctuku MJIIT- OIlK-1.2-3 JI1.3
crpykryp. /Jlex/ JI1.4J712.3
J12.5
01030233 54
2536 27
9.5 M3y4yenne TepMOdIEKTPUUECKUX U FAJIbBAHO- OIlK-1.1-B JI1.1J11.2 Otuer o
MAarHuTHbIX 3¢ (GEKTOB B MOIYIPOBOAHUKAX OIK-1.2-B J1.3 1abopaTopHOit
(M3yyeHue TeMIIepaTypHOR 3aBUCHIMOCTH T€PMO- JI1.4J12.3J13.1 | pabGote. 3ammura
OIC, uzyuenue 3¢ dexra Xomna) /J1ad/ JI3.7 nabopaTopHOn
213233 24 paboTEI.
2536 07
9.6 KoHTakTHBIE 1 TOBEPXHOCTHBIE SBJICHUS B OIIK-1.1-Y JI1.1J11.2 Ananurndeckuit
TBepabIx Tenax. /Cp/ OIlK-1.2-Y JI.3 oT4eT. DK3aMeH.
JI1.4J12.3
J12.5
01032233 24
25036 07
Paznen 10. CBepxnpoBoguMocTh
10.1 CeepxnpoBoaumocts /Tema/ AnHanmurndeckui
or4eT. DK3aMeH.
10.2 CaepxmpoBoauMocTs. Kputudeckas TemMneparypa. OIIK-1.1-3 JI1.1J11.2 OK3aMeH.
Ceepxnposoanuku I u Il poxa. OIIK-1.2-3 JI.3
BricokoremmnepaTypHbIe CBEPXITPOBOIHUKH. JI1.4J12.3
BricokoremnepatypHas J12.5
CBEPXIPOBOAUMOCTD. /JIeK/ 0103233 24
3536 27
10.3 CeepxnpoBoaumocts. /Cp/ OIlK-1.1-Y JI1.1 J11.2 AnHanmuTnyeckui
OIIK-1.2-¥Y JI1.3 OT4YeT. DK3aMeH.
JI1.4J12.3
01323354
950396 07
Pa3gen 11. HeynopsizoueHHble TBepble TeJla
11.1 Heynopsnouennsle TBepable Tena /Tema/ AHanuTu4ecKuii
or4eT. DK3aMeH.
11.2 Heynopsnouennsie TBepasle Tena. bivoxauii n OIIK-1.1-3 JI1.1J11.2 DK3aMeH.
JATBHAN TIOPSIIOK. DHEPTeTUIECKAE COCTOSTHHS OIlK-1.2-3 JIL.3
3JIEKTPOHOB B HEYIOPSIOUYEHHBIX TBEPIBIX J11.4J12.2
Tenax. /Jlex/ J12.3J12.4
01032233 24
3536 27
11.3 ITnotHOCTH cocrosiHuid. Jlokanu3zanus AHaepcoHa. OIlK-1.1-3 JIL.1 J11.2 DK3aMeH.
Ilepexon Annepcona. Ilopor noaBuxHOCTH. OIIK-1.2-3 JI1.3
XBOCTHI TUNIOTHOCTH COCTOSHUI. /JIex/ JI1.4J712.3
010233 24
95096 97
11.4 Heynopsnouennslie TBepasle Tena. /Cp/ OIIK-1.1-¥Y JI1.1J11.2 AHanurndeckuit
OIIK-1.2-Y JI1.3 OT4eT. DK3aMeH.
JI1.4J12.2
J12.3712.4
213233 24
2536 37
Paznen 12. Oco0eHHOCTH KUAKOI0 COCTOSIHUSI
BelllecTBa
12.1 OCOOEHHOCTH KUIKOIO COCTOSTHUS AHanuTHYe CKUI
BemecrBa /Tema/ or4eT. DK3aMeH.
12.2 OCOOEHHOCTH JKUIKOI'0 COCTOSIHUS BELIECTBA. OIIK-1.1-3 JI1.1J11.2 OK3aMeH.
JXKuaxocTh Kak arperaTHOE COCTOSIHUE OIlK-1.2-3 JI1.3
BemecrBa. /Jlex/ JI1.4J12.3
D132 33 24

95096 07




12.3 TermioBoe IBUXEHUE YACTUL B JKUIKOCTSX. 1 OIIK-1.1-3 JI1.1 J11.2 DK3aMeH.
Ksanrossie xxuakoctu. /JIex/ OIIK-1.2-3 JI1.3
JI11.4J12.3
31323354
2536 27
12.4 Oco0eHHOCTH KHUIKOro cocTosiHus BeniecTra. /Cp/ 4 OIlIK-1.1-Y JI1.1 J11.2 AHanuTH4e CKui
OIlK-1.2-Y J1.3 oT4eT. DK3aMeH.
JI11.4J12.3
213233 D4
2536 27
Paznen 13. BemecTBa, coueraronye nopsajioxk u
OecropsiToK
13.1 BemectBa, coueraroniye mopsaok u 0 AHanuTHYEeCKUI
6ecropsinok /Tema/ oT4eT. JK3aMeH.
13.2 BermectBa, coueTaromue NOpSA0K U OECIOPSIIOK. 2 OIIK-1.2-3 JI1.1J11.2 OK3aMeH.
CuIIbHO JIETMPOBaHHbIE TTOYITPOBOIHUKH, YKUIKHE OIIK-1.2-Y J1.3
Kkpuctaisl. /JIex/ JI1.4J712.3
213233 24
3536 37
13.3 BemectBa, coueraromniue mopsaoK u 4 JI1.1 J11.2 Aunanurnueckui
6ecropsinok. /Cp/ JI1.3 oT4eT. DK3aMeH.
JI1.4J12.3
D132 33 24
3536 27
Paznen 14. HanomaTtepuaabl M HAHOTEXHOJIOTHH
141 Hanomarepuans! u HaHoTexHOMornH /Tema/ 0 AHanmuTndeckui
or4eT. DK3aMeH.
14.2 Hanomarepuanbl 1 HAHOTEXHOJIOTHH. 2 OIlK-1.1-3 JI.1 J11.2 DK3aMeH.
TlepcnieKTHBBI M TEHACHIIMH Pa3paboTKu OIlK-1.2-3 J1.3
COBPEMEHHBIX TeXHOJIOIMH U MaTepuaioB. /JIex/ JI1.4J12.3
31323354
35036 97
14.3 Hanomarepwuasbsl 1 HaHOTexHOMOrHH. /Cp/ 8 OIlK-1.1-Y JI1.1J11.2 | AHanuruueckuit
OIlK-1.2-Y JI1.3 oTYeT. DK3aMeH.
JI11.4J12.3
2132233 24
2536 27
Pa3gen 15. 3akiaouenue
15.1 Bakmtouenue /Tema/ 0 AnHanmuTrdeckuit
or4eT. DK3aMeH.
15.2 3akmouenne. O000IIEHAE COBPEMEHHBIX 1 OIIK-1.1-3 JI1.1J11.2 DK3aMeH.
JOCTHKCHHUH M aHAJIN3 MPOOJIeM B 00JIacTH OIlK-1.2-3 J1.3
(U3MYECKUX OCHOB MUKPO- U JI1.4J12.3
HAaHOJIEKTPOHUKY. /JIek/ 21323354
3536 97
Pa3nen 16. IloaroroBka K arrecranum, HHas
KOHTaKTHas padora
16.1 TloaroroBka K aTrTecTaliy, MHass KOHTAKTHAS 0
pabora /Tema/
16.2 TTonrororka k 3k3aMeny /Ok3aMeH/ 44,65 JI1.1 J11.2 KoHTponbHbIC
JI1.3 J11.4 BOMPOCHI.
213233 24
3536 27
16.3 Koncynperanus nepen sx3amenom /Kue/ 2
16.4 ITpuem sx3amena /MKP/ 0,35 Konrtponbaeie
BOIPOCHL.

5. OHEHOYHBIE MATEPHUAJIBI 110 JMCIIMITIJIMHE (MOJY JIIO)




OrneHOoYHbIE MaTepUalIbl IPUBECHBI B IPIUIOKEHUHU K paboueil mporpaMMe JUCHUILIUHEL (CM. JOKYMEHT "OLeHOYHbIe MaTepuabl
1o pqucrunnuHe "®Ou3ndeckue OCHOBBI MUKPO- U HAHOIEKTPOHUKH"")

6. YHEBHO-METO/JMYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYHEHUE TUCIIHUIIJIMHBI (MOAYJIS)

6.1. PexomeHyeMasi JJUTepaTypa

6.1.1. OcHoBHas JuTepaTypa

Ne ABTOpBI, COCTaBUTENH 3arnaBue WznarensctBo, | KommuecrBo/
roj Ha3BaHue ObC
JI1.1 |T'yptoB B. A, ®dusKKa TBEPIOro Teja Ui HHKEHEPOB : yueOHOe ocobue Mocksa: 978-5-94836-
Ocaynenko P. H., Texnocdepa, 327-1,
Anemmna JI. A. 2012, 560 c. http://www.ipr
bookshop.ru/2
6903.html
JI1.2 | Enuganos I'.H. ®dusuka TBEpOro Teia : yueo. mocodue CII6.: Jlanb, 978-5-8114-
2011, 288c. 1001-9, 1
JI1.3 | Baiikos I0.A., ®Du3nKa KOHJIEHCUPOBAHHOIO COCTOSIHUSA : yd4e0. mocobdue M.: BUHOM. 978-5-9963-
Kysnenos B.M. JlaGoparopus 0290-1, 1
3Hanmi, 2011,
293c.
JI1.4 | AucensMm A. 1. BBeieHre B TEOPHIO MOTYIPOBOAHUKOB CaHKT- 978-5-8114-
IerepOypr: 0762-0,
Jlanb, 2022, 624 | https://e.lanbo
c. ok.com/book/2
12255
6.1.2. /lonojHuTEeIbHAS JUTEPATYpPa
Ne ABTOpEI, COCTaBHTEHN 3arnaBue WsnarenscrBo, | Kommuectso/
ros Ha3BaHue ObC
JI2.1 | Audpumos U. M., ®du3rKa KOHICHCUPOBAHHOTO COCTOSIHUS. DIIEKTPOHHAS Mocksa: 978-5-87623-
Kooenesa C. I1,, CTPYKTYpa TBEPABIX Te : JTa0OPATOPHBIH MPAKTHKYM Wznarenbckuit | 724-8,
[lemepos U. B. Jom MUCuC, http://www.ipr
2014, 76 c. bookshop.ru/5
6588.html
JI12.2 | Buxpos C. I1., duznueckKre NpoLecchl B 0apbepHBIX CTPYKTYpax Ha OCHOBE Caparos: 978-5-4487-
Bumnsikos H. B., HEYIOPSI0YEHHBIX TOIYIPOBOIHHUKOB : yueOHOe mocodue By3oBckoe 0364-5,
Mumrycrus B. T. obpa3oBaHue, http://www.ipr
2019, 75 c. bookshop.ru/7
9688.html
JI2.3 | Buxpos C. I1., CBolicTBa ¥ MPUMEHEHHUE METAJIJIOB U TIOIYIPOBOJIHUKOB : Capatos: 978-5-4487-
Xonomuna T. A. yuebHoe nocobue Bysosckoe 0365-2,
o0pa3oBaHue, http://www.ipr
2019, 80 c. bookshop.ru/7
9791.html
JI2.4 | AiiBazoB A.A., HeynopsiioueHHble NONYIPOBOAHUKY : Yued.1mocodue 11 By30B M.MDU:Bercmr. | 5-7046-0142-
Bynarsa B.I'., Buxpos mK., 1995, 352¢. |1, 1
C.I1., ITonmoB A.H.
JI12.5 | Buxpos C.II., CBoiicTBa ¥ MPUMEHEHUE METAIUIOB U TOJIYIIPOBOJIHHKOB : Pszans, 2004, 5-7722-0250-
Xonomuna T.A. VYueb.mocobue 84c. 2,1
6.1.3. Meroanueckue pa3paboTku
Ne ABTOpBI, COCTaBUTENN 3arnaBue W3patenscrBo, | Komuuecto/

rong

HasBanue DbC




Ne ABTOpEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
ros Ha3BaHue ObC
JI3.1 | ABauér A., 3yokoB M., | Texnonorust maTepuainos snekrponHoi Texuukun YACTD 1 : Ps3ans: PULL ,

Kocrprokos C., MeTonu4deckue yKa3zaHus PI'PTY, 2012, https://elib.rsre

Mumrycrus B.I' u.ru/ebs/downl
0ad/1159

JI3.2 | Xonomuna T.A., [loAroroBka CTyJEHTOB K TEKYLIEMY U IPOMEXKYTOUHOMY Ps3ans: PULL ,

Esnoxnmona E.H. KOHTPOJTIO OCBOSHHSI KOMITETSHIMH : MeToanieckie yKa3aHus PI'PTYVY, 2016, https://elib.rsre
u.ru/ebs/downl
0ad/1295

JI3.3 | Manpuenko C.U., Marepuasnsl 1 KOMIIOHEHTHI PaHO3JIEKTPOHHBIX CPEICTB : Ps3ans: PULL ,

Murryctun B.T'., MeroanvecKue yKa3aHus PI'PTY, 2012, | https://elib.rsre

Tumogees B.H. u.ru/ebs/downl
0ad/1638

JI3.4 | Tumocees B.H., Martepuaisl U 3JIEMEHTBI JIEKTPOHHON TEXHUKH : MeToa. yka3.k Ps3ans, 2001, 1

Xonomuna T.A., 11a0.paboTam 64c.

[llemonaes H.B.

JI3.5 | Xonomuna T.A., ®dwusmka TBEpAOro Tena : Meroj. ykas.k j1ad.pal. Pszans, 2002, 1

Awmmunoros B.H., 96c.

Kobuesa 10.H.,

Jlabyrun A.B.,

JIntBuHOB B.T'.

JI3.6 | ABaueB A.IlL, DU3NKO-XUMUYECKHE OCHOBBI TEXHOJOTMYECKHUX MPOILIECCOB Psazans, 2011, 1

Bopo6rea 10.B., MHUKpPO- ¥ HAHOJICGKTPOHHUKH : METOJ. YKa3. K Jiab. paboram 48c.

Mumycrun B.T,

®omuH I1.A.

JI3.7 |JIurBuHOB B.T'., Wzyuenue TemmepaTypHoii 3aBucumoctu repmo-2/1C B Psizanb, 2019, 1

Mumrycrun B.T, MOTYIPOBOJHHUKAX : METOJI. YKa3. K J1ah. pabore 16c.; npu.

Xonomuna T.A.

JI3.8 | JIutBunOB B.T"., UccnenoBanue muoaa [IIoTTku METOIOM BONBT-(hapaaHbIX Psazann, 2019, 1

Mumrycrun B.T, XapaKTePUCTHK : METOJ. YKa3. K j1a0. pabore 20c.; mpu.

Xonomuna T.A.

6.2. ITepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn "WHTepHeT"
€ Caiit xadeaps! Mukpo- 1 HaHodnekTpoHuku PI'PTY: http://www.rsreu.ru/faculties/fe/kafedri/mnel
32 | Cucrema aucranionHoro ooygenuss ®I'b0Y BO «PT'PTVY», pexum nocryna mo naponto: http://cdo.rsreu.ru/
93 | EnnHOe OKHO JocTyma K o0pa3oBarenbHbIM pecypcam: http://window.edu.ru/
D4 | Unrepuer Yuusepcuter MHpopmarmonnsix Texuonoruii: http://www.intuit.ru/
95 DnekTpoHHO-OnbmnoTeynas cucrema «IPRbooks» [DnekTpoHHbIi pecypc]. — PexxuM moctyma: ocTyn U3 KOprnopaTHBHON

cetu PTPTY — cBoOomHbIH, noctyn u3 cetn MHTEepHET — 10 mapoto: https://iprbookshop.ru/

D6 | DnekTpoHHO-OMONHMOTEYHAs cCUCTeMa U3aTeNbeTBa «JlaHb» [DNeKTpoHHBIH pecypc]. — Pexxum gocryna: goctyn u3
kopropatuBHoii cetd PI'PTY — cBoOoaHBIM, gocTym U3 ceT MHTepHeT — 1o mapodro: https://www.e.lanbook.com
37 | Onexrponnas oubnuorexa PIPTY [Onexkrponnslil pecypc]. — Pexxum gocryna: u3 koprnopatusHoii cetu PITPTY — o

naponto: http://elib.rsreu.ru/

6.3 l'[epe'{eHL nporpammHOIo odecrneyeHus: U ]/IH(l)OpMaIIl/IOHHLIX CIIPaBOYHBIX CUCTEM

6.3.1 IlepeyeHb JIMIIEH3UOHHOTO U CBOOOIHO PACIIPOCTPAHSIEMOr0 IPOrPAMMHOI0 00ecnie4eHusl, B TOM 4HcJIe

OTCYECTBCHHOI'0 ITPOM3BOACTBA

HauMeHoBaHue

Onucanue

OnepanuonHas cucteMa Windows

KOMMCp‘{eCKaﬂ JIMICH3 U

Kaspersky Endpoint Security

Kommepueckas nuuensus

Adobe Acrobat Reader

Csob6oanoe 10

LibreOffice

Cso0oanoe 1O




Onepanuonnas cucrema Windows XP Microsoft Imagine, Homep noamucku 700102019, 6eccpouro
CrnpaBO4HO-TIPaBOBAsI CHCTEMA Kommepueckas THICH3HS

«KoncynprantIlrocy

NI LabView JInuensust 11 00pa30BaTENbHBIX YUPEKICHUH

6.3.2 Ilepeyenb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | Cucrema Koncynprantllntoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUIIJIMHBI (MOOYJIsS)

341 yyeGHO-aIMUHUCTPATUBHBINA KOpIyc. YueOHas mabopaTopus, OCHAIIEHHAas

71a00paToOpHBIM 000pPYI0BAHHEM

1 CTOIBI JJabopaTopHbie (22 IIT.), T0CKa MarHUTHO-MapKEpHas, SKpaH HACTCHHBIH, 5 KOMIIBIOTEpPOB ,010k nutanus BUII-
01 0(3 wr.), BonmsT™MeTpbl B7-21A (3 mt.),B7-21,B7-35 (3 mt.), ocomutorpadsr C1-64A (3 mr.), C1-75,

usmepurenu E4-7, E9-4

404 yueOHO-aIMUHHCTPATUBHBII KOpITyc. Y4ueOHast ayUTOpus [UIsl POBEACHHS yIeOHBIX 3aHATHI JICKIIHOHHOTO 1
CEMUHAPCKOTO THIA, IPAKTUYECKUX 3aHATUH, TPYIIOBBIX U MHIUBUIYaJIbHBIX KOHCYJIBTAlUH, TEKYILIETO KOHTPOJIA U
MPOMEXKYTOUHOM aTrTectanuu Crierpanu3upoBannas Medens (120 Mect), MyJIbTUMEIMIHOE 000PYA0BaHUE, IKPaH,
KOMIIBIOTEP, JIOCKA.

57 yueOHO-aAMHMHUCTPATUBHBIN KOpIyc. YueOHas 1abopaTopust

IUTSL IPOBEICHHSI 3aHATHI CEMHHAPCKOTO THUIIA, IPYNIIOBBIX M HHINBHIYAIHHBIX KOHCYIBTALHH, JJAOOPATOPHBIX PadoT

3 TEKYIIET0 KOHTPOIIS  MPOMEKYTOTHON aTTECTAIlMH, OCHALLIEHHAs! JIAOOPAaTOPHBIM 000PYIOBaHHEM

20 mect, MyabTUMenua npoekTop Aser X128H, mocka MarHUTHO-MapKepHas, KOMIbIOTEp, & 1ab0paTOpPHBIX CTOJIOB, 3
KoMmIbioTepa ,0;moku nmutanust BUIT-009 (7 mr.), BUII-010(4 mur.),Boast™Merpsl B7-21(4 mir.), B7-21A(3 mt.), ®283,
reHeparopsl 1'4-165, T'4-81, I'6-27, n3Mmepurens J12-56, nazep JIT'N-502, ocimnnorpager C1-65, C1-76

343 yueOHO-aAMUHUCTPATUBHBIN KOPITyC. YueOHO-BCIIOMOraTeIbHas
4 Aynuropust st XpaHEHUS! 1 PEMOHTa 000pYA0BaHHs
2 KOMIBIOTEPA, IPUHTEDP, CKAHED, 5 MECT

8. METOAUYECKHME MATEPHUAJIbI ITIO JUCITUIIJIMHE (MOJY JIIO)

Meroanieckoe obecrieueHre TUCIUIUTAHEI IPUBEICHO B IIPHIOKEHNH K pabodeil IporpaMMe IUCIUILTHHBL (CM. TOKYMEHT
"MeToauaeckre yKa3zaHHs Mo AuCHUIuHE "Ou3ndeckrne 0CHOBEI MUKPO- M HAHOJIEKTPOHUKHU"").

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOW NOANMUCHIO

noanncAHO ®reoy BO "PrPTy", PrPTY, /lutBnHoB Bnagumup 03.09.25 11:06 (MSK) MNpocTas nognucb
3ABEAYIOLLMM leopruesuy, 3aBeayowwmii kadeaport MHIJ1

KA®EPbI

noanncAHoO ®reoy BO "PrPTY", PFPTY, JIutBuHos Bnagummp 03.09.25 11:06 (MSK) MNpocTas noanucb
3ABEAYIOLLMM leopruesuy, 3aBeaytowwmii kadeapoit MHIJ

BbIMYCKAIOLLIEN

KADE/IPbI




