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Busuposanue PII/] a5t ucno/IHEHHsI B 04epeIHOM y4eOHOM roay

PaGouas mporpamma nepecMoTpeHa, 00Ccyx aeHa U 0100peHa st
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ucnonHerus B 2027-2028 yueOHOM rojly Ha 3acefanuu Kadeapsl
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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 oCBOSHHS AMCUUILTHHEL ABIseTCS GOpMUpOBaHKUE 0A30BBIX 3HAHUI U YMEHUI B o0nacTi HU3NYECKUX OCHOB MUKPO
- ¥ HAHORJIEKTPOHUKH B COOTBETCTBHU ¢ DeiepanbHbIM IoCy1apCTBEHHBIM 00pa30BaTeNbHBIM CTaHJApTOM,
(hopMupoOBaHHE Y CTYAEHTOB CIIOCOOHOCTH K JIOTHYECKOMY MBIIIICHHUIO, aHATM3Y H BOCIPHATHIO HH( OpMaIHH,
(hopMHpOBaHKE HABBIKOB MH)KEHEPHON pabOThI, MOCPEACTBOM 00ECIIEYCHHUS 3TANIOB () OPMHUPOBAHHUS KOMIICTCHIIHH,
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 IPUHIUIAM PAOOTHl HEKOTOPBIX YCTPOICTB 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 (MOIYJIST) B CTPYKTYPE OBPA3OBATEJIBHOM IMTPOT'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: CnocodeH ucmoab30BaTh MOJI0KEHUI, 3aKOHBI U METO/IbI €CTECTBEHHBIX HAYK M MATEeMAaTHKH JIJIs PellleHHus 32124
HHKEeHEPHOH JAesiTeJIbHOCTH

OIIK-1.1. Ucnonb3yeT moJI05KeHNS, 3aKOHBI M METOAbI €CTeCTBEHHBIX HAYK /ISl pPellieHNs 32/1a4 HHKeHePHOil 1esiTe IbHOCTH

3HaTh

(yHAaMEeHTaIbHBIC 3aKOHBI IPUPOJIBI U OCHOBHBIC (PU3UUECKUE U MATEMATHUECKHE 3aKOHBI.

YMmerh

MIPUMEHATH (yHAMEHTAJIbHBIC 3aKOHBI IPUPOJIbI U OCHOBHBIC (DU3NUECKUE U MATEMATHYECKUE 3aKOHBI.

Baagern

HaBBIKAMH HMCIIOJIb30BaHUs (DYHIaMEHTAILHBIX 3aKOHOB MPUPOIBI K OCHOBHBIX (DU3UUECKUX M MATEMATHUECKUX 3aKOHOB.

OIIK-1.2. Ucnonb3yeT MoJI0KeHHs, 3aKOHBI MAaTEMATHKH JIJIsl pellieHNus 3a/1a4 HHKeHePHOi 1esiTe IbHOCTH

3HaTh

(u3nYeCKUe 3aKOHBI M MATEMATHYECKUE METOIBI JJISl PEIICHHS 3a]1au TCOPETHUYESCKOro M MIPUKIIAHOTO XapaKTepa.

YMmernb

MIPUMEHSATH (PU3NUECKUE 3aKOHBI 1 MATEMATUYECKUE METO/IbI IJIs pEIICHHs 3a71a4 TEOPETHYECKOTO U MPUKIIAJHOTO XapaKTepa.
Baagern

HaBBIKAMH HCIOJIb30BAaHUS (PU3NYECKUX 3aKOHOB M MaTeMaTHYECKUX METOZOB /ISl pEIIeHHs 3a]ja4 TEOPETUIECKOTr0 U NMPUKIIAJHOrO
xapakTepa.

OIIK-2: CniocodeH caMOCTOATEIHHO MPOBOAUTH IKCIEPUMEHTATbHbIE HCCIE0BAHNUS U HCMOJb30BATH OCHOBHbIE MPHEMbI
00padOTKM M MPeICTABJIEHUS MOJTYYeHHbIX JAHHBIX




OIIK-2.1. [IpoBOaUT caMOCTOSITETbHO IKCIIEPUMEHTATbHbIE HCCIeI0BAHUS

3HaTh

OCHOBHBIC METOJIBI ¥ CPEJICTBA MIPOBEACHUS dKCIIEPHUMEHTATBHBIX MCCICIOBAaHUI, CHCTEM CTaHIAPTU3aIUU U CEPTUPUKAIIUH.

YMeTh

HCTIOJIb30BaTh OCHOBHBIC METOIBI M CPEJICTBA MPOBEJICHUS SKCIICPUMEHTAIILHBIX UCCIICIOBAHNMN, CUCTEM CTaHAAPTU3AIUN U CEPTHU(HUKALINH.
Baagern

HaBBIKAMH HCIIOJIb30BAHUSI OCHOBHBIX METOOB M CPEJCTB IIPOBEACHUS SKCIIEPUMEHTAIILHBIX UCCIIE0BAHUN, CHCTEM CTaHJapTH3ALUHU 1
cepTudUKaIUU.

OIIK-2.2. Ucnonb3yeT OCHOBHBbIE PHEMbI 00pPa0OTKH U NMpeacTABIeHHs MOJYUeHHBIX JaHHBIX

3HaTh

OCHOBHBIE CITOCOOBI U CPEJICTBA M3MEPEHUH U MPOBENCHUS YKCIIEPUMEHTAIBHBIX HCCIIeIOBAHHN.

YMmernb

MIPUMEHSTh OCHOBHBIC CIIOCOOBI U CPEJICTBA U3MEPEHHI 1 TIPOBOAMTH KCIIEPUMEHTAIBHBIC UCCIICIOBAHUSI.

Baagern

HaBBIKAMH NPUMEHEHHSI OCHOBHBIX CIIOCOOOB M CPEJICTB U3MEPEHU U IPOBEICHHS IKCIIEPUMEHTAIbHBIX UCCICIOBAHUI.

B pe3yibTaTe ocBOeHHS TMCHUIIHHBI (MOTYJIsI) 00y4YalomMiics T0KeH

3.1|3uarh:

3.1.1| 6a30BBIC KOHIEMIUHN U MOZAETH 00IIeH GU3UKH, HUIUKH MOTYPOBOIHUKOB, KBAHTOBOW (DPU3UKH, CTATUCTUYCCKON (DHU3UKH,
XMMHH, METPOJIOTHH.

3.2| Ymern:

3.2.1 | npUMEHATH Ha TIPAKTHKE OCHOBHBIC MPUEMBI M IPOTPaMMHBIE CpeIcTBa 00pabOTKH U MPEICTABICHHUS IaHHBIX B
COOTBETCTBHUHU C 3a[a4eil NCCIIeIOBAHUS XapaKTePUCTHK U TAPaMETPOB MATEPHAIOB U CTPYKTYP MUKDPO- H
HAaHOAJICKTPOHUKH.

3.3 | Baagern:

3.3.1 | HauaNBHBIMHM HABBEIKAMU OKCIICPUMEHTAJIBHOI'O UCCIIEAOBaHN A MApaMETPOB U XapaKTCPUCTHUK MaTEPHUATIOB U CTPYKTYP
MHUKPO- U HAHOJJICKTPOHUKH.

4. CTPYKTYPA U COAEP)KAHME JUCIUIIJINHBI (MOAYJIs1)

Kon HaunmeHoBaHue pa3znesnos u TeM /Buj 3anatus/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHSTHSA Kvpe 1107011 KOHTD 0151

Pa3nen 1. BBenenune

1.1 Beenenue B mucuumuny /Tema/ 5 0 AHanmuTuyeckui
oTueT. DK3aMEH.

1.2 Beenenue B mucuuminHy «Pu3ndecKre OCHOBBI 5 1 OIlK-1.1-3 | JI1.4J12.3J13.1 DK3aMeH.
MHUKPO- ¥ HAHOAJIEKTPOHUKHU». OCHOBHBIE 3TaIbl OIIK-1.2-3 JI3.2 JI3.3
Pa3BHUTHS, CBSI3b C APYTMMH TUCHHUIINHAMM OIIK-2.1-3 JI3.4 JI3.5
HanpaBieHus «DIECKTPOHUKA U OIlK-2.2-3 JI3.6 J13.7
HAHO3JICKTpOHUKaY /JIek/ JI3.8
0103233 24
3536 27

Paznen 2. OcHoBHbIe MPUOIHKEHUS 30HH O
TeopuM TBEPJOro Teja

2.1 OCHOBHBIC PUOJIMKEHUSI 30HHOI TEOPUH TBEPOTO 5 0 AHanmuTH9YeCKUit
tena /Tema/ OT4YeT. JK3aMeH.
2.2 OcHOBHBIE TPUOIMKEHHST 30HHOH TEOPHH TBEPIIOTO 5 1 OIIK-1.1-3 JI1.1J11.2 DK3aMeH.
tena. OcOOCHHOCTH SHEPTETHUECKOTO CIIEKTPa OIlK-2.1-3 JI1.3J11.4
3JIEKTpOHA B KpHcTaiuie. /JIek/ OIlK-2.2-3 | D132 33 54
3536 37
2.3 TlonsTHE 3QPEKTUBHON MacChl; 0COOEHHOCTH 5 1 OIlK-1.1-3 JI1.1 J11.2 DK3aMeH.
KJTACCUYECKOT0 U KBAHTOBOMEXAHHUUYECKOTO OIIK-1.2-3 JI1.3J11.4
OIMCAHUs JIEKTPOHHOIO Ta3a B MOMYIIPOBOJHUKAX OIIK-2.1-3 | 313233 54

n MeTasax. /Jlex/ OIIK-2.2-3 D526 27




24 HccnenoBanne 3aBUCHMOCTH OIIK-1.1-B JI1.1J11.2 Ortuer o
AJIEKTPOIPOBOIHOCTH TOYITPOBOTHHKOBBIX OIlK-1.2-B JI1.3 nabopaTopHon
MaTepuanoB OT TEeMIEpaTypsl U ocBeueHus. /J1ad/ OIIK-2.1-B J1.4J12.1 pabore. 3ammra

OIIK-2.2-B JI2.3713.4 nabopaTopHon
JI3.5J13.6 paboTHl.
213233 24
2536 37

2.5 OCHOBHBIC TIPUOTMKESHUS 30HHOW TEOPHH TBEPAOTO OIlK-1.1-y JIT.1 J11.2 AHaTUTHYCCKUI

tena. /Cp/ OIlK-1.2-Y JI1.3JI1.4 | otuer. DKk3aMeH.
OIIK-2.1-Y | 313233 54
OIIK-2.2-Y 2536 27

Pa3nen 3. CoGcTBeHHBIE 1 IPUMECHBIE

MOJIYNPOBOTHUKH

3.1 CoOCTBEHHBIC U TPUMECHBIC AHanuTH4YeCKuit
norynpoBonHuky /Tema/ oTueT. DK3aMeH.

3.2 CoOcTBeHHBIE U IPUMECHBIE MOIYIIPOBOAHUKH. OIlK-1.1-3 JI1.1J11.2 DK3aMeH.
Tumnsl ¥ pons NpuMecell B MOMYNPOBOIHUKAX. OIIK-1.2-3 JI1.3
MeTonbl pacyera nonokeHus ypoBHs Depmu B OIlK-2.1-3 JI1.4712.3
nonynpoBoaHuke. /JIex/ OIlK-2.2-3 JI2.5

0103233 24
3536 97

3.3 OCO0EHHOCTH TEMIIePATYPHOI 3aBUCUMOCTH OIlK-1.1-3 JI.1 J11.2 DK3aMeH.
KOHLICHTPAILIMK HOCHUTEJIEH 3apsia, OCHOBHBIC OIlK-1.2-3 JI1.3
3 HEKTHI, IPOSBIAIONUIUECS TPU BBICOKOM YPOBHE OIlK-2.1-3 JI1.4J12.3
JIETUPOBAHUS; BBIPOXKEHHBIE 110~ OIIK-2.2-3 | 313233 54
TyIpoBOAHUKH. /JIex/ 950396 97

3.4 M3mepenne BonbT-aMIEPHBIX XaPAKTEPUCTHK U OIIK-1.1-B JI1.1J11.2 Oruer o
BOJIbT-(hapaHbIX XapaKTEPUCTHK OIlK-1.2-B JI1.3 nabopaTopHon
MOJYIPOBOAHUKOBBIX OapbepHBIX CTPYKTYP (MO OIIK-2.1-B | JI1.4J12.3J13.4 | pabote. 3aura
HlorTky, p-n nepexon) /J1ad/ OIIK-2.2-B JI3.5 J13.8 nabopatopHon

21323354 paboThI.
2536 37
3.5 CoOcTBeHHBIE U IPHMECHBIE MOITYIPOBOAHUKH /Cp/ OIIK-1.1-Y JI1.1J11.2 AHanuTudecKui
OIIK-1.2-Y JI1.3 or4eT. DK3aMeH.
OIIK-2.1-Y JI1.4J12.3
OIIK-2.2-Y J12.5
0103233 24
3536 97
Paznen 4. Kunernyeckue siBjieHUsi B TBEPAbIX
TeJ1ax

4.1 Kunernyeckue siBneHus B TBepbIX Tenax /Tema/ AHanutnyeckui

or4eT. DK3aMeH.

4.2 Kunerndeckue sIBICHUS B TBEP/bIX TelaX. OIIK-1.1-3 JI1.1 J11.2 DK3aMeH.
HepaBHoBecHEbIE SIBICHUS B OIlK-1.2-3 JI.3
HOYIPOBOAHUKAX. /JIek/ OIIK-2.1-3 JI1.4J12.3

OIIK-2.2-3 J12.5
0102033 54
2536 237

4.3 OCHOBHBIC MEXaHU3MBbI PACCESHUSI HOCUTENEH OIlK-1.1-3 JI1.1J11.2 DK3aMeH.
3apsiaa, MOBIKHOCTh. TeIIoBbIe KOJeOaHus OIlK-1.2-3 JI1.3
aTOMOB KpUCTAIIMYEeCKOU pemerku. /JIex/ OIlK-2.1-3 JI1.4J12.3

OIlK-2.2-3 | 313233 54
2536 27

4.4 W3zmepenue nudQy3noHHON ANHUHBI U BpEMEHH OIIK-1.1-B JI1.1J11.2 Ortuer o
JKU3HU HOCUTEJIEH 3apsia B OIlK-1.2-B JI1.3 mabopaTopHOM
TOJTYNpOBOAHMKAX. /JTab/ OIlK-2.1-B JI1.4J12.1 pabore. 3amura

OIlK-2.2-B J12.3 nabopaTopHon
JI2.5713.3 paboTsI.
JI3.4 J13.5
0102033 54

95096 07




4.5 Kunernyeckue siBneHus B TBepbIX Tenax /Cp/ 6 OIlK-1.1-Y JI1.1 J11.2 | AHanurudeckuit
OIIK-1.2-Y JI1.3 OT4YeT. DK3aMeH.
OIlK-2.1-Y JI1.4J12.3
OIK-2.2-Y | 512233 54
05036 07
Paspen 5. Ilponecchl nepeHoca B MeTasiax
51 Ipormeccs eperoca B Metamiax /Tema/ 0 AHanuTu4eckui
or4er. DK3aMeH.
5.2 IIponeccs! nepeHoca B MeTauiax. TUIHYHBIE 2 OIIK-1.1-3 JI1.1J11.2 DK3aMeH.
cBoiicTBa MeTayuioB. OyHkius Depmu. OIlK-1.2-3 J1.3
DIEKTPONPOBOJHOCTh METAJIOB, 3aBUCUMOCTh OT OIlK-2.1-3 JI1.4712.3
Temmneparypsl. /Jlek/ OIIK-2.2-3 J12.5
31323354
3536 97
5.3 IIporneccel nepenoca B meramiax. /Cp/ 10 OIlK-1.1-Y JI1.1 J11.2 | AHanuruueckuit
OIIK-1.2-Y J1.3 oT4eT. DK3aMeH.
OIlK-2.1-Y JI1.4J12.3
OIlK-2.2-Y J12.5
213233 D4
2536 D7
Paznen 6. Kuneruuyeckue siBjieHusl B
MOJTYNPOBOTHHKAX
6.1 Kunernueckue siBneHus B 0 AHanutnyeckuit
HonynpoBoaHukax /Tema/ oTueT. DK3aMeH.
6.2 Kunernueckue siBieHus B NOIYNPOBOAHUKAX /JIex/ 2 OIIK-1.1-3 JI1.1J11.2 OK3aMeH.
OIlK-1.2-3 JI1.3
OIlK-2.1-3 JI1.4J12.3
OIIK-2.2-3 J12.5
D132 33 24
3536 27
6.3 Kunerrmyeckue siBeHus B MOTynpoBoaHukax /Cp/ 7 OIIK-1.1-3 JI1.1J11.2 | Aranutuueckuit
OIIK-1.1-¥Y JI1.3 OTYeT. JK3aMeH.
OIIK-1.2-3 JI1.4J12.3
OIIK-1.2-Y | D1 3233 24
OIlK-2.1-3 3536 37
OIlK-2.1-Y
OIIK-2.2-3
OIIK-2.2-Y
Pazgen 7. OnTuyeckue sBJIeHAS B TBEPABIX
TeJax
7.1 Onrtuyeckue siBICHUS B TBepAbIX Tenax /Tema/ 0 AHaTATAYE CKUI
OT4eT. DK3aMeH.
7.2 Onrtuyeckue sIBICHUA B TBEPABIX Telax. 2 OIIK-1.1-3 JI1.1J11.2 OK3aMeH.
Me>K30HHBIE 3JIEKTPOHHbIE EPEXOAbl. DKCUTOHHbIE OIIK-1.2-3 JI1.3
s¢dexrsr. /Jlex/ OIlK-2.1-3 JI1.4J12.3
OIIK-2.2-3 | 213233 24
2536 27
7.3 Onruueckue siBIEHUS B TBepAbIX Tenax /Cp/ 6 OIIK-1.1-Y JI1.1JI1.2 | Ananutnueckuit
OIIK-1.2-Y J1.3 or4eT. DK3aMeH.
OIlK-2.1-Y JI1.4J12.3
OIIK-2.2-Y | D132 33 24
3536 27
Paznen 8. SIBieHuUs1 B CUJIBHBIX JIEKTPHYECKHX
noJsX
8.1 SIBNeHWSI B CHITBHBIX DIIEKTPUYECKHX Moisix /Tema/ 0 AHaTATHIECKUI

OTYET. DK3aMEH.




8.2 SIBJIeHUS B CHIIBHBIX DJICKTPUYCCKUX TONSX. OIlK-1.1-3 JI1.1 J11.2 DK3aMeH.
TonsTre cunpHOrO moiist. dpdext Openkens- OIlK-1.2-3 JI1.3
ITyna. /JIex/ OIIK-2.1-3 JI1.4J12.3
OIIK-2.2-3 J12.5
01030233 54
2536 27
8.3 SIBNIeHUS B CWIIBHBIX DJIEKTPUUECKHX MOJsX. /Cp/ OIIK-1.1-yY JI1.1J11.2 AHanurndeckuit
OIlK-1.2-Y J1.3 oTueT. DK3aMeH.
OIlK-2.1-Y JI1.4J12.3
OIIK-2.2-Y | 313233 54
2536 237
Paznen 9. KoHTaKTHbIE H IIOBEPXHOCTHbIE
sIBJIEHUSI B TBEP/bIX TeJax
9.1 KoHTaKkTHBIE W TIOBEPXHOCTHBIC SBICHHUS B AHaTUTHYICCKUI
TBepAbIX Tenax /Tema/ or4eT. DK3aMeH.
9.2 ITonsTus paboThI BEIXOA, KOHTAKTHON Pa3HOCTU OIIK-1.1-3 JI1.1J11.2 OK3aMeH.
MOTEHI[MAT0B, 30HHBIE JUarpaMMbl U OIIK-1.2-3 JI1.3
BOJIbTAMIIEPHBIE XaPAKTEPUCTUKN KOHTAKTa METAIII OIlK-2.1-3 JI1.4J12.3
-TONTYNIPOBOIHUK | P-N- miepexona. /Jlex/ OIlK-2.2-3 JI2.5
0103233 24
3536 97
9.3 Omuyeckue KOHTakThl. ['ereponiepexopl. [Ipupoaa OIlK-1.1-3 JI.1 J11.2 DK3aMeH.
U CBOICTBA TIOBEPXHOCTHBIX COCTOSIHUI. /JIex/ OIlK-1.2-3 JI1.3
OIIK-2.1-3 JI1.4J12.3
OIlK-2.2-3 | D1 3233 D4
05096 07
9.4 IToBepxHOCTHast MPOBOAUMOCTE. DHDEKT mons u OIIK-1.1-3 JI1.1J11.2 OK3aMeH.
BOJNbT-(apaaubie xapakrepuctuku MJIIT- OIlK-1.2-3 JI1.3
CTpYKTYp. /Jlex/ OIlK-2.1-3 JI1.4J12.3
OIIK-2.2-3 J12.5
213233 24
2536 37
9.5 N3yuenne TepMODIEKTPUYECKUX U FaJIbBaHO- OIIK-1.1-B JI1.1J11.2 Ortuer o
MarHuTHBIX 3)()EKTOB B OTYIPOBOTHAKAX OIIK-1.2-B JI1.3 nabopaTopHon
(M3ydeHue TemrepaTypHoi 3aBUCUMOCTH TEPMO- OIlK-2.1-B | JI1.4J12.3J13.1 | pabore. 3amuTa
OMIC, uzyuenue 3¢ dexra Xomna) /J1a6/ OIlK-2.2-B JI3.7 nabopaTopHon
0103233 24 paboTBL.
3536 97
9.6 KoHTakTHBIC ¥ TOBEPXHOCTHBIC SBJICHUS B OIlK-1.1-Y JI1.1 J11.2 AHanmuTnyeckui
TBepabIx Tenax. /Cp/ OIlK-1.2-Y JI1.3 oT4eT. DK3aMeH.
OIIK-2.1-Y JI1.4J12.3
OIIK-2.2-Y J12.5
010233 24
2536 237
Pa3znen 10. CBepXnpoBogumMocTb
10.1 CaepxmnpoBomumMocts /Tema/ Amnanurnyeckuit
oT4eT. DK3aMeH.
10.2 CaepxnpoBoaumocts. Kpurnueckas remneparypa. OIIK-1.1-3 JI1.1J11.2 DK3aMeH.
CeepxnpoBoauuku [ u Il poxa. OIlK-1.2-3 JI1.3
BricokoremnepatrypHbie CBEpXIPOBOIHUKH. OIlK-2.1-3 JI1.4712.3
BricokoremnepaTtypHas OIlK-2.2-3 J12.5
CBEPXMPOBOAUMOCTD. /JIek/ 21323354
95036 07
10.3 CeepxnpoBoaumocts. /Cp/ OIlK-1.1-Y JI.1J11.2 AHanmuTn4yeckui
OIIK-1.2-Y J1.3 oT4eT. DK3aMeH.
OIlK-2.1-Y JI1.4J12.3
OINK-2.2-Y | D1 3233 D4
2536 237
Pasgen 11. HeynopsizoueHHbIe TBepable TeJIa
111 Heynopsimouennsie TBepsie Tea /Tema/ AHanmuTAYeCKUI

OTYET. DK3aMEH.




11.2 HeynopsimoueHnsie TBepbie Tea. bimkHui u OIlK-1.1-3 JIL.1 J11.2 DK3aMeH.
JATTBHAN TIOPSIOK. DHEPreTUYECKHE COCTOSHHS OIlK-1.2-3 J1.3
3JIEKTPOHOB B HEYIOPSAOYEHHBIX TBEPIBIX OIlK-2.1-3 JI1.4J12.2
tenax. /Jlex/ OIIK-2.2-3 JI2.3J12.4
2132 33 54
2536 27
11.3 IInotHoOCTH cocrosiHuid. Jlokanu3zauus AHIEepcoHa. OIlK-1.1-3 JI1.1J11.2 DK3aMeH.
Ilepexon Angepcona. ITopor nogBMKHOCTH. OIlK-1.2-3 JI1.3
XBOCTBI TUIOTHOCTH COCTOSIHUA. /JIeK/ OIlK-2.1-3 JI1.4J12.3
OIIK-2.2-3 | 213233 24
2536 D7
114 Heymopsimouennsie TBepsie Tena. /Cp/ OIIK-1.1-Y JI1.1JI1.2 | Ananutnueckuit
OIlK-1.2-Y J1.3 oT4eT. DK3aMeH.
OIIK-2.1-Y JI1.4J12.2
OIIK-2.2-Y J12.3J12.4
215233 54
3536 37
Paznen 12. OcoGeHHOCTH KHIKOT0 COCTOSTHUS
BelllecTBa
121 OCO0EHHOCTH KHUKOTO COCTOSHHSI AHanmuTryeckui
Beniecrpa /Tema/ oT4eT. DK3aMeH.
12.2 OCO0EHHOCTH KHKOTO COCTOSIHHS BELIECTRA. OIlK-1.1-3 JI1.1 J11.2 DK3aMeH.
JKuzikocTh kak arperaTHOe COCTOSTHHE OIlK-1.2-3 J1.3
Bemiecta. /Jlek/ OIlK-2.1-3 JI1.4J712.3
OIIK-2.2-3 | 213233 24
35036 37
12.3 TemoBoe ABMYKEHUE YACTHI] B KHUIAKOCTSIX. OIlK-1.1-3 JIT.1J11.2 DK3aMeH.
KsanroBsie xuakoctu. /JIex/ OIlK-1.2-3 J1.3
OIIK-2.1-3 JI11.4J12.3
OIIK-2.2-3 | 213233 24
2536 27
12.4 Oco0eHHOCTH KHUIKOro cocTosiHus BeuiecTra. /Cp/ OIIK-1.1-Y JI1.1 J11.2 AHaIuTHYE CKUIH
OIIK-1.2-Y J1.3 or4eT. DK3aMeH.
OIlK-2.1-Y JI1.4J12.3
OIIK-2.2-Y | D132 33 24
2536 27
Pa3gen 13. BemecrBa, coueraomue nNopsiiok u
OecropsiTok
13.1 Bemecra, coueraroniyie nopsaoK U AHanuTHYEe CKUIH
6ecriopsimox /Tema/ OTYET. DK3aMeEH.
13.2 BemiecrBa, coyeraromye mopsaok U Oecropsiox. OIIK-1.2-3 JI1.1J11.2 DK3aMeH.
CuIIbHO JIETMPOBAaHHbIE TTOYITPOBOIHUKH, KUIKHE OIIK-1.2-¥Y J1.3
Kkpuctamisl. /JIex/ OIlK-2.2-3 JI1.4712.3
OIIK-2.2-Y | D132 33 24
3536 37
13.3 Bermiecrra, coyeraromiue mopsgaoK 1 OIIK-2.2-3 JI1.1 J11.2 AHanutnyeckui
oecnopsnok. /Cp/ OIlK-2.2-Y J1.3 oT4eT. DK3aMeH.
JI1.4712.3
312233 54
3536 97
Paznen 14. HanomaTtepuaabl M HAHOTEXHOJIOTHH
141 Hanomarepuans! 1 HaHoTexHoMornu /Tema/ AnHanmutnyeckui
oTYeT. DK3aMeH.
14.2 Hanomarepuainbl 1 HAHOTEXHOJIOTHH. OIlK-1.1-3 JI.1 J11.2 DK3aMeH.
TlepcnieKTHBBI M TEHACHIIMH Pa3paboTKu OIlK-1.2-3 J1.3
COBPEMEHHBIX TEXHOJIOIMH U MaTepuaios. /JIex/ OIIK-2.1-3 JI1.4J12.3
OIIK-2.2-3 | 213233 24

05096 07




14.3 Hanomarepwuassl 1 HaHOTexHONMOrHH. /Cp/ 5 8 OIlK-1.1-Y JI1.1 J11.2 AHanmuTnyeckui
OIIK-1.2-Y JI1.3 oTuer. DK3aMeH.
OIlIK-2.1-Y JI1.4J12.3
OIIK-2.2-V | D122 23 B4
25026 97
Pa3nen 15. 3akiiiouenue
15.1 3akmrouenue /Tema/ 5 0 AHanuTHyeCcKui
OTYeT. DK3aMeH.
15.2 3axmouenne. O600mEeHre COBPEMEHHBIX 5 1 OIIK-1.1-3 JI1.1 J11.2 DK3aMeH.
JOCTHXKCHHUH M aHAJIN3 MPOOJIeM B 00JIaCTH OIIK-1.2-3 JI1.3
(hU3BUYECKUX OCHOB MUKPO- U OIlK-2.1-3 JI1.4712.3
HaHOIEKTPOHUKU. /JIek/ OIIK-2.2-3 | 313233 54
D596 D7
Pa3nen 16. IloaroroBka K arrecTanum, HHasi
KOHTAKTHaf padora
16.1 TloaroroBka K aTTecTaliy, MHass KOHTAKTHAS 5 0
pabora /Tema/
16.2 TTonrororka k 3k3aMeny /Jk3aMeH/ 5 44,65 JI1.1 J11.2 KonTponbabie
JI1.3 J11.4 BOTIPOCEHI.
D192 933 54
D526 07
16.3 Koncynperanus nepen sx3amenom /Kue/ 5 2
16.4 ITpuem sx3amena /MKP/ 5 0,35 KonrtponbHeie
BOIPOCHL.

5. OHEHOYHBIE MATEPHAJIBI 110 JMCIIMITJIMHE (MOJY JIIO)

O1eHOYHBIC MaTepUAIIbl TPUBEICHBI B IPHIIOKEHUH K paboueid mporpaMme TUCHUILTHHBI (CM. TOKyMEHT "O1eHOYHbIC MaTepHalIbI
o aucuuiuinHe "Ou3nyecKkre OCHOBBI MUKPO- M HAHO3JIEKTPOHUKHU"")

6. YHAEBHO-METO/JUYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHUE TUCIUIIJIMHBI (MOAY JIST)

6.1. Pexomennyemasi 1urepatrypa

6.1.1. OcHoBHas1 JIUTEepaTypa

Ne ABTOpBI, COCTaBUTENH 3arnasue W3patenscrBo, | Komuuecto/
rox Ha3Banue DbC
JI1.1 |T'yproB B. A, ®dusnKa TBEpAOro Tea A HHXKEHEPoB : ydeOHoe nocodue Mocksa: 978-5-94836-
Ocaynenxko P. H., Texnocdepa, 327-1,
Anemmna JI. A. 2012, 560 c. http://www.ipr
bookshop.ru/2
6903.html
JI1.2 | Emudanos I'.W. ®dusnka TBEpAOro Teia : yueb. mocoodue CIIG.: Jlanb, 978-5-8114-
2011, 288c. 1001-9, 1
JI1.3 | baiikos 10.A., ®du3KKa KOHICHCUPOBAHHOTO COCTOSIHUS : yuel. mocodue M.: BUHOM. 978-5-9963-
Kyzuenos B.M. JlaGoparopus 0290-1, 1
3HaHui, 2011,
293c.
JI1.4 | Amncensm A. 1. BBenenue B TEOPHIO NOTYIPOBOAHUKOB CaHkr- 978-5-8114-
TletepOypr: 0762-0,
Jlams, 2022, 624 | https://e.lanbo
c. ok.com/book/2
12255
6.1.2. lonoiHUTEeIbHAA JTUTEPATYPA
Ne ABTOpEI, COCTaBUTEIIN 3ariaBue W3narenscrBo, | Kommuecrso/

roa

HasBanue DbC




Ne ABTOpEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
ros Ha3BaHue ObC
JI2.1 | Audpumos 1. M., ®du3rKa KOHICHCUPOBAHHOTO COCTOSIHUS. DIIEKTPOHHAS Mockaa: 978-5-87623-
KoGenesa C. I, CTPYKTYpa TBEPBIX T : JaOOPaTOPHBII NPAKTUKYM Wzpatensckuii | 724-8,
Iemepos U. B. Jom MUCuC, | http://www.ipr
2014, 76 c. bookshop.ru/5
6588.html
JI2.2 | Buxpos C. I1., ®dusnyeckue Mporecchl B 0apbepHBIX CTPYKTYpax Ha OCHOBE Capatos: 978-5-4487-
Bumnsixos H. B., HEYIOPsI0YEHHBIX TOIYIPOBOIHHUKOB : yueOHOE Iocodue By3oBckoe 0364-5,
Mumrycrus B. T. obpa3oBaHue, http://www.ipr
2019, 75 c. bookshop.ru/7
9688.html
JI2.3 | Buxpos C. IL, CBoiicTBa ¥ IPUMEHEHHE METAILIOB U MOIYIPOBOJAHUKOB : Capatos: 978-5-4487-
Xonomuna T. A. yuebHoe rocobue Bysosckoe 0365-2,
o0pa3oBaHue, http://www.ipr
2019, 80 c. bookshop.ru/7
9791.html
J12.4 | AiiBazoB A.A., HeymopsimoueHHbIE ONTYIPOBOAHUKY : Yueb.mocodue st By30B M.MDBU:Beicur. |5-7046-0142-

Bynarsu B.T'"., Buxpos mK., 1995, 352¢. |1, 1

C.I1., ITonoB A.H.

JI2.5 | Buxpos C.II., CBoiicTBa ¥ MPUMEHEHUE METAJUIOB U MOIYIPOBOJAHUKOB : Pazans, 2004, 5-7722-0250-

Xonomuna T.A. VYueb.nocobue 84c. 2,1

6.1.3. Meronnueckue pa3pabdoTku
Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatenscrBo, | Komuuecto/
rof Ha3BaHue ObC
JI3.1 |Asaués A., 3y6xoB M., | Texnomorus marepuanos ieKTpoHHoi Texuuky YACTD 1 : Pszanb: PUL] ,

Kocrprokos C., Meroauieckue yKa3aHus PIPTYVY, 2012, |[https://elib.rsre

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

JI3.2 | Xonomuna T.A., [ToaroroBka CTyIEHTOB K TEKYLIEMY U IPOMEXKYTOUHOMY Psazans: PUL] ,

Esmoknumona E.H. KOHTPOJTIO OCBOSHHST KOMITETEHIIHH : MeToanIecKre yKa3aHus PI'PTY, 2016, | https://elib.rsre
u.ru/ebs/downl
0ad/1295

JI3.3 | Manwuenko C.H., Martepuansl 1 KOMIIOHEHTHI paH03JIEKTPOHHBIX CPECTB : Ps3ans: PULL ,

Mumrycrun B.T'., MeToauiecKue yKa3aHus PI'PTYVY, 2012, https://elib.rsre

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

J13.4 | Tumodeer B.H., Martepuansl ¥ 3JI€MEHTHI SJIEKTPOHHON TEXHHUKH : MeTo. yKka3.K Ps3ann, 2001, 1

Xonomuna T.A., nab.paboram 64c.

[llemonaes H.B.

JI3.5 |Xonomuna T.A., ®dusnka TBepHoro Tena : Meron. ykas.k j1ad.pad. Pszans, 2002, 1

Awmmuioros B.H., 96¢.

Kobuesa I0.H.,

Jlabyrun A.B.,

JIntBunoB B.T'.

JI3.6 | ABaueB A.Il., DUBUKO-XUMHUUYECKHE OCHOBBI TEXHOJIOTMYECKUX MPOLECCOB Pszans, 2011, 1

Bopo0rena 10.B., MHUKpPO- ¥ HAHOJIEKTPOHUKH : METOJI. YKa3. K J1a0. paboram 48c.

Mumycrun B.T,
®omuH I1.A.




Ne ABTOpEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
ros Ha3BaHue ObC
JI3.7 | JlurBunos B.T"., Wzyuenne TemnepaTypHoit 3aBucumMoctu Tepmo-2J(C B Ps3ann, 2019, 1
Mumyctus B.T'., MOJIYIIPOBOAHUKAX : METOA. yKa3. Kk Ja0. pabore 16c¢.; mpu.
Xomomuna T.A.
JI3.8 | JIurBuHOB B.T'., Uccnenosanue muona IorTku MeToa0M BONBT-(hapagaHbIX Pszans, 2019, 1
Mumycrun B.I', XapaKTepUCTHUK : METOJ. YKa3. K j1a0. pabore 20c.; mpui.
Xonomuna T.A.
6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TEeJEKOMMYHUKAIMOHHOM ceTn "UHTepHeT"
O1 | Caiir xadenps! Mukpo- 1 HaHOeKTpoHUKU PIPTY: http://www.rsreu.ru/faculties/fe/kafedri/mnel
92 | Cucrema mucranunonHoro odydenuss ®I'6OY BO «PTPTVY», pexum nocryna no naponto: http://cdo.rsreu.ru/
93 | EnrHOE OKHO JIOCTyIa K 00pa3oBaTelibHBIM pecypcam: http://window.edu.ru/
D4 | Uurepuer YHuBepcuretr Mupopmannonnsix TexHonoruid: http://www.intuit.ru/
D5 | OnekrponHo-6ubnHoTeunas cucrema «IPRbooks» [DnexkTponHsIii pecypc]. — Pexxum moctymna: qocTym U3 KOpIopaTuBHOM
cetu PIPTY — cBoOomHsIit, nocryn u3 cetu MHTepHeT — no napono: https://iprbookshop.ru/
D6 | DnekTpoHHO-OHONIMOTEeYHAs CHCTeMa U3aTeNIbeTBa «JIaHby [DNEeKTPOHHBIH pecypc]. — PexxuM gocTyna: 10CTym u3
koprniopatuBHoi cetu PTPTY — cBoOoaHsIi, gocTym u3 cet MHTepHET — 1o mapodto: https://www.e.lanbook.com
97 | Onekrponnas oubmuoreka PI'PTY [Anekrponnslit pecypc]. — Pexxum gocryna: u3 koprnopatuHoit cet PTPTY — mo

napodto: http://elib.rsreu.ru/

6.3 Ilepeyenb MPOrpaMMHOro0 ofecrevyeHusi U HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 Hepeqeﬂb JIMIEH3HOHHOT 0 U CBODOIHO pPacnpocTpaHsieMoro nporpaMMHoOro 06ecnellemm, B TOM 4YuCJI¢

OTE€YECTBEHHOI'0 IIPOU3BOACTBA

HaunmeHnoBanue

Onucanne

OnepanuonHas cuctema Windows

Kommepueckas muneH3us

Kaspersky Endpoint Security

KOMMep‘{e CKasl JIMLICH3 WA

Adobe Acrobat Reader

Csobognoe ITO

LibreOffice

Csoboanoe I10O

OnepauunonHas cucrema Windows XP

Microsoft Imagine, Homep noanucku 700102019, 6eccpouno

CrpaBoUYHO-TIpaBOBast CHCTEMA

Kommepueckas muneH3us

«Koncynsrantllmocy»
NI LabView JIutieH3ust 1t 00pa30BaTENBHBIX YUPEHKIACHHIH
6.3.2 [lepeyenn uHGOPMALTHOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | Cucrema KoncynsrantIlntoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JJUCIUIIJIMHBI (MOAYJIS)

341 yyeOHO-aIMHUHUCTPATHBHBIN KOpIyc. YueOHass n1aboparopus, OCHAIICHHAs
1a00paToOpHBIM 000PYI0BAHUEM

CTOJBI JTabopaTopHble (22 MmT.), J0CKa MArHUTHO-MapKepHasi, SKpaH HACTCHHBIN,
01 0(3 mrr.), BoeT™erpel B7-21A (3 mrr.),B7-21,B7-35 (3 wrr.), ocipmiorpader C1-64A (3 wr.), C1-75,
u3mepurenu E4-7, E9-4

5 KOMIBIOTEPOB 0710k uTanus BUIT-

KOMIIBIOTEDP, JOCKA.

404 yueOHO-aIMUHHUCTPATUBHBII KopITyc. Y4eOHast ayJUTOpus JUIsl IPOBEACHUS y4EOHBIX 3aHATHH JIGKIUOHHOTO U
CEMHUHAPCKOT0 THIA, IPAKTUYECKUX 3aHATHH, TPYIIIOBBIX U MHIUBHUYaIbHBIX KOHCYJIBTAIUH, TEKYIIETO KOHTPOJIS U
MpoOMeKyTo4YHOM artecraimuu CrienuanuupoBanHas meoens (120 Mect), MylTbTUMEIUITHOE 000PYA0BaHKE, SKPaH,

renepartopsl ['4-165, 1'4-81, T1'6-27,

57 y4eOHO-aIMUHUCTPATUBHBIN KOpIIyC. YueOHas 1abopaTopust

JUTS IPOBEIICHHS 3aHATHH CEMHHAPCKOT0 TUIA, IPYNIIOBBIX M MHINBHIYAIbHBIX KOHCYIbTaLlU, JaOOPaTOPHBIX padoT
TEKYILETO KOHTPOS ¥ MPOMEKYTOUHOH aTTECTALMHU, OCHAILIIEHHAs JJaOOPaTOPHBIM 000pYA0BaHHEM
20 mect, MynbTHMenua npoekTop Aser X128H, nocka MarHUTHO-MapKepHasi, KOMIIbIOTED,
kommnbrotepa ,61oku nutanusg BUIT-009 (7 wr.), BUII-010(4 mr.),Bonsr™erpsl B7-21(4 mr.), B7-21A(3 mr.), ©283,
n3mMeputens J12-56, nazep JITM-502, ocummnorpadsr C1-65, C1-76

8 mabopaTopHBIX CTOJIOB, 3

343 y4eOHO-aIMUHUCTPATUBHBINA KOPILYC. Y4eOHO-BCIIOMOraTelIbHas
AyauTopus Ut XpaHEHHs ¥ PEMOHTa 000PYIOBaHHS
2 KOMITbIOTEpA, MPUHTEP, CKAHEP, 5 MECT




8. METOAMYECKHME MATEPHUAJIBI ITIO JUCIHHUIIJIMHE (MOJAY JIIO)

Metonuueckoe obecreueHne TUCHUILTUHBI IPUBECHO B IPUIOKEHUH K pabodeid mporpaMme AUCHHUIUIMHEL (CM. JTOKYMEHT
"MeToaudeckre yKa3zaHUs M0 AUCIUIUHE "Du3ndeckrue 0CHOBEI MUKPO- M HAHOJIEKTPOHUKHU"").

OnepaTtop 340 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMUCAH S/TEKTPOHHOW NOAMUCHIO

NOANMUCAHO ®reoy BO "PrPTY", PFPTY, /InTBMHOB Bnagummp 22.06.25 12:14 (MSK) MpocTas noanucb
3ABEAYHOLUNM [eoprveBuy, 3aBeaytowmii kadeapoit MHIJ1

KADELPbI

NnoannCcAHO ®reoy BO "PrPTy", PrPTY, /iutenHos Bnagnmmp 22.06.25 12:14 (MSK) MNpocTas nognucb
3ABEAYIOLLMM leopruesuy, 3aBeayowwmii kadeaport MHIJ

BbIMYCKAFOLLIEN

KA®EPbI




