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BusupoBanue PII/] 1151 ucnosiHeHHsI B 04€PeTHOM Y4eOHOM IOy

Pabouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa I
ucnondenus B 2023-2024 yueGHOM rofy Ha 3aceIaHuy Kadheapbl
MuKpo- 1 HAaHOYJIEKTPOHHKA

IIporokon ot 2023 1. Ne

3aB. kadeapoit

Buzuposanue PII/] 1151 ucniosiHeHHsI B 0YePeIHOM Y4eOHOM roay

Pabouas nporpamma repecMoTpeHa, 00CyK/eHa U 0100peHa I
ucronderus B 2024-2025 yueOHOM rofy Ha 3aceIaHuy Kadheapbl
MuKpo- 1 HAaHOJIEKTPOHNKA

IIporokon ot 2024 1. Ne

3aB. kadeapoit

Buzuposanue PII/] 1151 ucniosiHeHHsI B 0YepPeIHOM Y4eOHOM roay
Pabouas nporpamma repecMoTpeHa, 00CyKJIeHa U 0100peHa JUIs
ucnonuerus B 2025-2026 yueOHOM rofy Ha 3aceaHuu Kadeapsl
MuKpo- 1 HAaHOJIEKTPOHNKA

IIporokon ot 2025r. Ne

3aB. kadeapoit

BuzupoBanue PII/] 1151 ucniosiHeHHs: B 04€epPeTHOM Y4eOHOM IOy

Pabouas nporpamma repecMoTpeHa, 00CyK/eHa U 0100peHa 11
ucrondenus B 2026-2027 yueOHOM rofy Ha 3aceIaHuy Kadheapbl

MuKpo- 1 HAaHOYJIEKTPOHHKA

IIporokonm ot 2026 r. Ne

3aB. kadenpoit




1. IEJIM OCBOEHMS JUCIUAILIMHEI (MOLYJIST)

1.1|Llenb: u3ydyeHne OCHOBHBIX KOHLETILUH 1 MOHATHUI, 3KCIIEPUMEHTAIBHBIX PE3Y/IbTaTOB U METOJIOB TEOPETUUECKOI0
OIMCaHUS SIBJICHUI B (DM3UKE MOIYIIPOBOJIHUKOB KaK COCTABHOM 4acTH (DM3HMKU KOH/ICHCHPOBAHHOI'O COCTOSHMS BEIECTBA.
CXOJICTBO U pa3In4ue METAJUIOB, IIOIYIPOBOIHUKOB U IU3IEKTPUKOB; 3HAKOMCTBO C 0230BbIMHU 3JIEKTPOHHBIMU U
OIITMYECKUMH NIPOLIECCAMU: COOCTBEHHAsI U IIPUMECHAS! SJIEKTPOIPOBOJHOCTD [10JIYIPOBOAHUKOB, KOJIEOaHUS PEIIETKY U
TEMI0EMKOCTb, IPOLIECCHI IIEPEHOCA, PACCESIHUS, JTOKATU3aLUH, HHKEKIIUH, 0OCOOEHHOCTH 3JIEKTPOHHBIX U ONTUYECKUX
IIPOLIECCOB B HEYIIOPSAI0UEHHBIX IIONTYIIPOBOAHUKAX.

2. MECTO JUCHUATIIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJILHOM ITPOTPAMMBI

Huxn (paznen) OIT: |Bl .B.JIB.02

2.1|TpeGoBanus K NpeaBapuTe/ILHOI NOATOTOBKe 00y4aloIerocs:

2.1.1|CucteMbl ABTOMATU3UPOBAHHOI'O IPOCKTHPOBAHUSA B MUKPODJICKTPOHUKE

2.1.2|Texnonoruueckas (IIPOEKTHO-TEXHOIOTMYECKas!) IPAKTUKA

2.1.3|Ycrpoiicta I'®C

2.1.4)laTunKy Ha OCHOBE MHUKPO -U HAHOTEXHOJIOT Uil

2.1.5|9nexTponpeodpa3oBartesibHbIE YCTPOHCTBA

2.1.6]OCHOBBI 3JIEKTPOHUKH

2.1.7)|ABTOpErpeCCHOHHOE MOAENUPOBAHUE PAIUOTEXHUYECKHX CUTHAJIOB

2.2| Aucuuniaunbl (MO1YJIM) U IPAKTHKH, /151 KOTOPBIX OCBOEHHUE JaAHHOH TUCHUILIMHBI (MOIYJIs1) HEO0X0AUMO KaK
npejLiecTBYyIoOLIee:

2.2.1|BbInoTHEHHE U 3aIIUTA BHITYCKHOM KBATH()UKAIMOHHOH padoThI

2.2.2|IpenaunnomMHas IpakTUKa

2.2.3|Pu3rKa MUKPOIIEKTPOHHBIX CTPYKTYP

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS IMCIMTLINHBI
(MOJLYJIST)

IIK-1: CnocoGeH MO1eJIMPOBATh, AHAJIM3HPOBATh M BepU(HUUPOBATH Pe3YJbTAThI MOACJIMPOBAHHS Pa3padoTaHHBIX
NPUHIMIHAIBHBIX CXeM AHAJIOr0BbIX 0JI0KOB Paalo()OTOHHBLIX YCTPOIicTB

MK-1.1. [IpoBoanT MOIETHPOBAHHE AHAJIOTOBBIX 0JIOKOB Pagn0(OTOHHBIX YCTPOICTB U CJI0KHOQYHKIIMOHAJIBHOTO 0J10KA
CpeACTBAMH AaBTOMATU3HPOBAHHOIO MPOEKTHPOBAHMS, B TOM YHCJIe CTATHCTHYECKHUMHU METOIaMU

3HaTh

OCHOBBI TEOPUH MOJICIIMPOBAHHS U CUCTEMbI aBTOMAaTH3HUPOBAHHOT'O IPOCKTUPOBAHUS aHAJIOTOBBIX OJIOKOB PaIio(h)OTOHHBIX
YCTPOKCTB M CJI0KHO(YHKIIMOHAIBHBIX OJIOKOB, B TOM YHCIIE CTATUCTUYECKUMH METOAaMHU.

YMmern

MOJIEIIUPOBATh aHAJIOTOBBIE OJIOKU PaTUOPOTOHHBIX YCTPONCTB M CIIOKHO() YHKIIMOHAIBHBIX OJIOKOB CPEeICTBAMU
aBTOMATH3HPOBAHHOI'O MPOEKTUPOBAHUS, B TOM YHCII€ CTATUCTUYECKUMHU METOJAMH.

Baagern

HaBBIKAMH MOJICIIMPOBAHMS aHAJIOTOBBIX OJIOKOB pajino() OTOHHBIX YCTPOMCTB M CIIOKHO( YHKIIMOHAJIEHBIX OJIOKOB CPE/ICTBAMU
aBTOMATH3HPOBAHHOI'O MPOEKTUPOBAHUS, B TOM YHCII€ CTATUCTUYECKUMHU METOJAMH.

IIK-1.2. IIpoBepsieT cOOTBETCTBHE Pe3yJbTATOB MOJACJIMPOBAHNUS TPeOOBAHUSIM XaPAKTEPHCTHK AHAJOIOBBIX 0JI0OKOB
PaauoQOTOHHBIX YCTPOHCTB

3HaTh

OCHOBHBIE ITapaMeTpbl U XapaKTEPUCTUKH, MOJIEIIH aHAJIOTOBBIX OJIOKOB pajino()OTOHHBIX YCTPOMCTB.

YMmern

MIPOBOAMTH MPOBEPKY HA COOTBETCTBUE PE3YIbTATOB MOJICIMPOBAHUS TPEOOBAHHUAM XapaKTEPUCTHK aHAIOTOBBIX OJIOKOB
paanodOTOHHBIX YCTPOUCTB.

Baagern

HaBBIKAMH IIPOBEPKH HA COOTBETCTBUE PE3YJIHTATOB MOJEIMPOBaHMS TPEOOBAHUSIM XapaKTEPUCTHK aHAJIOTOBBIX OJIOKOB
PpaanodOTOHHBIX YCTPOUCTB.

IIK-2: CnocoGeH NpoBOIUTH HCCIeA0BAHNE MOJEePHU3UPYeMbIX (DYHKIHOHAIBHBIX Y3/10B 0OPTOBO# annapaTypbl
KOCMHYeCKHUX aNnaparos

K-2.1. BeinoJiHsieT pacuer 3JIeKTPUYECKHX Pe;KUMOB KOMIIOHEHTHOI 0a3bI 00PTOBOIi anmapaTypbl KOCMHYECKHX aNIaparoB




3HaTh

OCHOBBI TEOPHUH LIENEH, TEKTPUUECKUX PEKHUMOB KOMIIOHEHTHOM 0a3bl y3JI0B PaHO3JIEKTPOHHON anmnaparypbl, 00pTOBOH
arnmapaTypbl KOCMUYECKUX arapaToB.

YMmern

PacCUHUTHIBATH SJIEKTPHUUECKUE PEKUMbI KOMITIOHEHTHOM 0a3bl y3JI0B PaJIMOIEKTPOHHOM anmaparypsl, 00pTOBOM armapaTypsl
KOCMHUYECKHUX armapaToB.

Baagern

HaBBIKAMH BBITIOJTHEHUS PACYETOB JICKTPHUUYECKHX PEXKUMOB KOMIIOHEHTHON 0a3bl paJiMO3JIEKTPOHHOM armapaTypbl, 00pTOBOI
arnmapaTypbl KOCMUYECKUX aIapaToB.

IIK-2.2. IIpoBoauT u3MepeHHsl pe;KMMOB PadoThI 3JIeMEHTOB GOPTOBOI AaNNapaTypbl KOCMUYECKHX ANNAPATOB

3HaTh

TEOPETUYECKUE OCHOBBI METOAUKU U3MEPEHHSI PEKUMOB pa0OTHI DJIEMEHTOB PaHOIEKTPOHHON anmaparypsl, 00pTOBO
arnmapaTypbl KOCMUYECKUX alapaToB.

YMmern

MIPOBOAMTH U3MEPEHUS PEKUMOB paOOThI SJIEMEHTOB PaJAMO3JICKTPOHHON anmapartypbl, 00pTOBOH anmapaTypbl KOCMHYECKUX
arnmapaTosB.

Baagern

HaBBIKAMU U3MEPEHUS PEKUMOB PabOTHI DJIEMEHTOB OOPTOBOM amnmapaTrypbl KOCMHYECKUX amnaparoB.

B pe3yabrare ocBOeHUs TUCHMILINHBI (MOAYJIS) 00Y4AIOUIUICH 10JKEH

3.1|3naTn:

3.1.1|ocHOBBI TCOpUHN MOACIIUPOBAHUS U CUCTEMbI aBTOMAaTU3UPOBAHHOI'O MMPOCKTUPOBAHMS aHAJIOI'OBbIX 0JI0KOB paI[I/IO(l)OTOHHBIX
yCTpOfICTB nu CJ'[O)I(HO(l)yHKIII/IOHaJ'IBHI)IX 6J'IOKOB, B TOM YHCJIC CTaATUCTUICCKUMU METOAaMH1; OCHOBHBIC ITapaMETPhbl 1
XapaKTCPUCTHUKHU, MOACIIN aHAJIOT'OBBIX OJIOKOB paZ[I/IO(l)OTOHHBIX yCTpOﬁCTB; OCHOBBI TCOpHUHU LIGHGf/i, QJICKTPUYCCKUX
PEKUMOB KOMIIOHEHTHOM 0a3bl Y3J10B paﬂnoanempox—n—loﬁ anmnaparypabl, 60pTOBOI‘/’I armapaTypbl KOCMUYCCKHUX allllapaToB,
TCOPETUYCCKUEC OCHOBbI METOAUKH U3SMCPCHHS PEIKUMOB pa6OTLI 3JICMCHTOB pa}lHOSJ’[eKTpOHHOﬁ arnmapartypesbl, 60pTOBOﬁ

annapaTtypbl KOCMUYCCKHUX allllapaToB.

3.2|Ymern:

3.2.1|MozmenupoBaTh aHAIOrOBbIE OJIOKH Paano(OTOHHBIX YCTPOIMCTB U CIIOKHO( YHKIMOHAIBHBIX OJIOKOB CPEICTBAMU
ABTOMATH3MPOBAHHOI'O IPOCKTHPOBAHMS, B TOM YHCIIE CTATHCTHYECKUMH METOAAaMH; IPOBOANTH IPOBEPKY HA COOTBETCTBHE
PE3yIBTaTOB MOACIUPOBAHUS TPEOOBAHMSIM XapaKTEPHCTUK aHAJIOIOBBIX OJIOKOB pa o OTOHHBIX YCTPOMCTB;
PaCCYHUTHIBATH HJICKTPHICCKHE PSKUMBI KOMIIOHEHTHOH 0a3bl y3J10B PaanodIeKTPOHHOM ammnaparypsl, 60pToBOH
anmapaTypsl KOCMHYECKHX aIapaToB; IPOBOIUTE H3MEPEHHSI PEKUMOB PabOTHI HJIEMEHTOB PaAN03ICKTPOHHOM

annapartypbl, 60pTOBOI>i armapaTypbl KOCMHYCCKHX allllapaToB.

3.3|Bmanern:

3.3.1|HaBbIKaMu MOJETMPOBAHUS aHAJIOTOBBIX OJIOKOB PaJHO(OTOHHBIX YCTPOHCTB U CI0KHO(] YHKIIMOHAIBHBIX OJIOKOB
CpezCcTBaMH aBTOMAaTU3UPOBAHHOIO IPOEKTUPOBAHMUS, B TOM YUCIIE CTATUCTHYECKUMU METOIaM1; HaBbIKaMH [IPOBEPKU Ha
COOTBETCTBHE PE3YJIETATOB MOJICITUPOBAHKS TPEOOBAHMAM XapaKTEPHCTUK aHAJIOIOBBIX OJIOKOB palio()OTOHHBIX
YCTPOMCTB; HABBIKAMU BBIIIOJHEHUS PACUETOB IEKTPUUECKUX PEXMMOB KOMIIOHEHTHON 0a3bl paanodIeKTPOHHON
annapaTtypsl, 00pTOBOM anmapaTypbl KOCMUYECKUX alllapaToB; HABBIKAMU HM3MEPEHUs] PEXUMOB pabOTHI 311EMEHTOB

60pTOBOI‘/’I armnapaTypbl KOCMUYCECKUX allliapaToB.

4. CTPYKTYPA U COJEPKAHME IV COUILINHBI (MOIYJISI)

Kon HaumenoBanmue pa3jienoB u Tem /Buj 3ausatusi/| Cemectp /| Yaco | Komneren- | Jlutepatypa ®opma
3aHATHSA Kvpc 104011 KOHTDOJS
Pazneu 1. Beenenue. DiieMeHTApHAsI TeOPUs
3JIEKTPONPOBOTHOCTH MOJYNPOBOTHUKOB.
1.1 BBenenue. DnemeHTapHas Teopus 7 0
3JIEKTPOIPOBOAHOCTH MONYHPOBOIHUKOB. /Tema/
1.2 OMnupuyeckue 0COOEHHOCTH (MEeXaHUYECKHE, 7 1 JI1.1 JI1.2J12.1 DK3aMeH.
JIEKTPOHHBIE, ONITHYECKUE) I1OTYIIPOBOIHUKOB. JI2.2J13.3
/Jlex/ 3192 33 54
3526 37
1.3 Kpucranmueckue u amopdHble 7 1 JI1.1 JI1.2J12.1 DK3aMeH.
nonynpoBoauuku. Teopus dpyne. [loaBmXHOCTD, JI2.2J13.3
BpeMs peslaKcalluy, AJ1Ha CBOOOIHOro mpobera. 321323354
/Jlex/ 3526 37
1.4 MopenbHble MPEACTAaBICHUS O MEXaHU3ME 7 1 JI1.1 J11.2712.1 DK3aMeH.
JIEKTPOIPOBOJHOCTU COOCTBEHHBIX U JI2.2J13.3
HPUMECHBIX MOIYIPOBOIHUKOB. /JIek/ 321323354
3526 37




1.5 [IpoBOAMMOCTB, YIETBHOE CONPOTUBIIEHUE. JI1.1 J11.2J12.1| KoHTponbHbIE
TemneparypHble 3aBUCUMOCTH JI2.2J13.3 BOIIPOCHI.
JIEKTPOIPOBOJHOCTH METAIIIIOB U 21323354
HOJIYNIPOBOAHUKOB. BhIuKcieHne BpeMeH! 3536 37
perakcalyy, JUIMHa CBOOOHOr0 pobera,
npoBoauMocTs. /IIp/

1.6 BBenenue. DiemeHTapHas TeOpus JI1.1 J11.2J12.1 | AHanuTHyecKuit
3JIEKTPOIPOBOJHOCTH MOTYIIPOBOJHUKOB. /Cp/ JI2.2J13.3 | oTuér. DK3aMeH.

3122 33 54
3526 37
Pa3zgest 2. OcHoBbI 30HHOM Teopuu. IlnoTHOCTH
COCTOSTHHI H PAaBHOBECHOE YHEPreTHIeCKoe
pacmpeneeHne HOCHTeNeil 3apsaa B
MOJTYITPOBOTHUKAX.

2.1 OcHOBBI 30HHOH Teopuu. II10THOCT COCTOSIHUI U
PaBHOBECHOE YHEPIeTHYECKOE pacipe/ieIeHue
HOCHTEIeH 3apsia B MOIynpoBogHUKax. /Tema/

2.2 30HHas1 CTPYKTYpa MOIYIPOBOIHUKOB. Teopema JI1.1 JI1.2J12.1 DK3aMeH.
bnoxa. 30Hb! BpuiitosHa. Di1eKTpOHBI JI2.2J13.3
IIPOBOJUMOCTH U JIbIpKU. D dexTruBHas Macca. 321323354
ITpuOnmxeHue CUIIbHO CBA3aHHBIX JICKTPOHOB. 35236 37
3akon aucnepcun. /JIek/

23 YPOBHM 3HEPTUHU JOHOPHBIX U aKLENTOPHBIX JI1.1 JI1.2J12.1 DK3aMeH.
npumecei. [II0THOCTD 3JEKTPOHHBIX U JBIPOTHBIX JI2.2J13.3
cocrosiHuil. @yHkiys pacnpenenenus Oepmu- 321323354
Jupaxa. BeIpoxIeHHBIE U HEBBIPOXK ICHHBIE 32536 37
HOJTyIPOBOAHUKY. /JIex/

2.4 3acenéHHOCTh MPUMECHBIX COCTOSHHU. JIT.1 J11.2J12.1 DK3aMeH.
CoOCTBEHHBIE U IPUMECHBIE NTOTYIPOBOJHUKY. JI2.2J13.3
3aBucuMocTb ypoBHs DepMu OT TeMnepaTypsl U 21323354
KOHIIGHTpaluu npumecH. /Jlex/ 3526 37

2.5 W3zyuenue npouecca TEpMUUECKOTO OKHCIEHUS JI1.1 JI1.2J12.1 Otuer no
KpeMmHus. /J1a6/ JI2.2J13.1 J13.2| naGopaTopHOit

JI3.3 pabore. Dx3amMeH.
3192 33 54
3526 37

2.6 BroxoBckue BomHOBBIE QyHKIMKA. KBazuuMITYyIbC, K JI1.1 J11.2J12.1| KoHTponbHbIE
- IpoCcTpaHCcTBO. 30Ha bpuniosna. Beruucienue JI2.2J13.3 BOIIPOCHI.
3¢ dexkTHBHON Macchl. BonHOBbIE QYHKIIUY B 321323354
IPUOIMKEHUN CUIIBHO CBS3aHHBIX 3JIEKTPOHOB. 3536 37
CBsI3b IIMPHUHBI Pa3PELICHHON 30HBI C
HEPEKPHITHEM aTOMHBIX BOJIHOBBIX ()yHKIIHH.

[Ipumenenune cratuctuku @epmu- dupaka s
BBIYHCIICHHS KOHIICHTPAIINH SJIEKTPOHOB H JIBIPOK B
30HaX I/ COOCTBEHHBIX U MPHMECHBIX I10-
JynpoBoxHuKoB. /I1p/

2.7 OcHOBBI 30HHO# Teopuu. [IITOTHOCTB COCTOSHMIA U JI1.1 J11.2J12.1 | AHanuTHyecKuit
PABHOBECHOE SHEPI€TUUECKOE PaCIIpEIeeHIE JI2.2J13.3 | oTuér. DK3aMeH.
HOCHTeNeH 3apsaa B NOAynpoBoaHuKax. /Cp/ 21323354

3526 97
Pa3zpneu 3. KonebaHust aTOMOB KpHCTALIMYECKOI
PeIIETKH.
3.1 Konebanus aToMOB KpHCTAJUINYECKOH PEIIETKH.
/Tema/

32 AKyCTHYECKHE U ONTHYECKUE KOJIeOaHUs PEIETKY. JI1.1 JI1.2J12.1 DK3aMeH.
®onousl. CriekTp HoHOHOB. Mozenu DHHIITERHA U JI2.2J13.3
Jebas. /JTex/ 012253 54

3526 97




33 Pacnpenenenue boze-OiiHinreiiHa. TeroéMkocTb JIT.1 J11.212.1 DK3aMeH.
KpHCTaJlIa B 3aBUCUMOCTH OT TeMmIepaTypsl. /JIex/ JI2.2J13.3
3192 33 54
3536 37
34 3aKOoH JUCIIEPCUH AJIsl aKYCTUYECKUX U ONITUYECKUX JI1.1 J11.2J12.1| KoHTposnbHbIE
Kojie0aHuil Ha OCHOBE MOJIEIH OJJHOATOMHOM U JI2.2J13.3 BOIIPOCHI.
JIBYXaTOMHOM 1ieno4ek. Beruucnenue 31225354
TeMIlepaTypHOH 3aBUCUMOCTH TEINIOEMKOCTH B 3536 37
3aBUCHUMOCTH OT TEMIIEPATYPhI COITIACHO MOJICITH
Jebas. Konebanus 1ByxaTOMHOM THHEHHOM
nernouku. /TIp/
3.5 KonebaHust aToMOB KpUCTANINYECKON PEHIETKH. JI1.1 J11.2J12.1 | AHanuTHyeckuit
/Cp/ JI2.2J13.3 | otuér. DK3aMeH.
3192 33 54
35236 37
Pa3nen 4. Kuneruueckue siBJeHUs 1
MeXaHH3MBI PaccesiHUsI YJIEKTPOHOB U IbIPOK.
4.1 Kunernyeckue siBIEHUS 1 MEXaHU3MBbI PaCCEsTHUSA
9JIEKTPOHOB U JBIPOK. /Tema/
4.2 Pemenue kunernyeckoro ypasHeHnust bonbimana B JI1.1 JI1.2J12.1 DK3aMeH.
NPUOIIIDKCHUN BPEMEHH perakcaruu. /JIex/ JI2.2713.3
3192 33 54
32536 37
43 PaccesiHue Ha JIMHHOBOJIHOBBIX aKyCTHYECKMX JIT.1J11.2J12.1 DK3aMeH.
¢doHoHax. /Jlex/ J12.2713.3
3192 33 54
32536 37
4.4 Pacuer nuddy3nonnsix ctpykTyp. /J1ad/ JIT.1J11.2J12.1 Oruer o
JI2.2J13.1 JI3.2| naGopaTopHOii
JI3.3 pabore. Dx3amMeH.
3192 33 54
3536 37
4.5 Pemenne kunernueckoro ypaBHeHust bonpliMana B JI1.1 J11.2J12.1| KoHTponbHbIE
puOIMKEHUN BpeEMEHH penakcauu. Paccesnue Ha JI2.2713.3 BOIIPOCHI.
JUTMHHOBOJIHOBBIX aKyCTHYeCKHX (oHoHax. /TIp/ 321323354
32536 37
4.6 Kunernyeckue siBIEHUS 1 MEXaHU3MBI PaCCesTHUSA JI1.1 J11.2J12.1 | AHanuTHyecKuit
JJIEKTPOHOB U JBIPOK. /Cp/ JI2.2J13.3 | oTtuér. Dx3ameH.
3192 33 54
3536 37
Paspen S. Kunernuyeckue siBJIeHUs M IIEPEHOC
HOCHTeJIel 3apsiia B MOJYNPOBOTHIKAX.
5.1 Kunernyeckue siBieHUs U IEPEHOC HOCUTENEH
3apsija B MOIYNpoBoaHUKax. /Tema/
52 3aBUCUMOCTb TIOIBI)KHOCTU HOCUTENEH 3apsiia OT JI1.1 JI1.2J12.1 DK3aMeH.
TemiepaTypsl. Dddext Xonna B JI2.2J13.3
HOJTYPOBOAHUKAX. /JIeK/ 3192 33 54
3536 37
53 TepModIIeKTpUYECKHE SIBIICHHS. JIT.1J11.2J12.1 DK3aMeH.
TemnonpoBoxHocTb. /JIek/ JI2.2J13.3
3192 33 54

3526 97




54 Db dexr Xoma B nonynpoBonHuKax. BonHoBbie JI1.1 J11.2J12.1| KoHTponbHbIE
(byHKIMY JTOKAJIM30BaHHBIX HOCUTENEH 3apsiaa. JI2.2J13.3 BOIIPOCHI.
CunbHast u cnabas mokanuzarws. /Tp/ 31225354

3526 37
5.5 Kunernyeckue siBeHUs U IEPEHOC HOCUTENEH JI1.1 J11.2J12.1 | AHanuTHyecKkuit
3apsijia B MOIYNpoBOAHUKAX. /Cp/ JI2.2J13.3 | oTuér. DK3aMeH.
3192 33 54
3526 37
Pa3nen 6. 'enepanusi, nepeHoc 1 peKOMOUHALMS
HepaBHOBECHBIX HOCHTeJIeil 3apsia.

6.1 I'enepanyst, nepeHoc U peKOMOUHAIMS
HEpaBHOBECHBIX HOCUTEIeH 3apsina. /Tema/

6.2 HepasHoBecuble HocuTenu. KBasuyposens depmu. JI1.1 JI1.2J12.1 DK3aMeH.
MakcBenIoBcKkoe BpeMst penakcanuu. LleHTpbl JI2.2J13.3
pexomOuHanuw. /JIex/ 3192 33 54

3526 37

6.3 MoHoMorneKysipHas 1 OUMOJIEKYJIIsIpHast JIT.1 J11.212.1 DK3aMeH.
pexomOuHaIMs. MexaHu3Mbl peKOMOMHALINY: JI2.2J13.3
MEXX30HHas, Yyepe3 JOBYIIKU. MexaHu3M 21323354
JlamxeBena. Oxxe-pekomOuHarws. /JIex/ 3556 37

6.4 Juddysus u npeiid HepaBHOBECHBIX HOCUTENEH JI1.1 JI1.2J12.1 DK3aMeH.
3apsja B MOJIYNPOBOAHUKAX. (GEKTUBHOCT JI2.2J13.3
¢ororerepanuu. PoTonpoBoagUMOCcTb. Penakcarys 21323354
¢otonpoBoaumocT. /JIex/ 3526 37

6.5 MopenupoBaHye TEXHOIOTHYECKUX PEKUMOB JIT.1J11.2J12.1 Oruer o
npouecca 1uddy3uu npu GopMuUpoBaHUI JI2.2J13.1 JI3.2| naGopaTopHOii
OUIIONIAPHON TPAH3UCTOPHON CTPYKTYpHL. /J1ab/ JI3.3 paborte. Dx3aMeH.

3192 33 54
3526 37

6.6 Db HexTHBHOCTD pa3/iesieH sl AIEKTPOHHO- JI1.1 J11.2J12.1| KoHTponbHbIE
JIpouHOi napbl. CooTHOIIEHHE DHHINTENH-Ha U JI2.2J13.3 BOIIPOCHI.
YCJI0BUS €T0 IpUMEHUMOocCTH. Pacnipenenenue 321323354
KOHIICHTpAIlMU HOCUTENEH 3apsija py HAIUUUU 35236 37
MOHOMOJIEKYJISIPHOM U OMMOJIEKYISpHOI
pexomOuHamu. PexomOunanus JlamxkeBeHa.

ITprMepbl BBIYUCIICHUS] KOHCTAHTBI PeKOMOMHALIIH.
Mp/
6.7 I'enepanys, nepeHOC U peKOMOUHALIUS JI1.1 J11.2J12.1 | AHanuTH4YecKuit
HEepaBHOBECHBIX HOcUTele 3apsia. /Cp/ JI2.2J13.3 | oTuér. DK3aMeH.
3192 33 54
3526 37
Paspen 7. HeynopsinoueHHbI€ NOJIYIIPOBOAHUKH.
Ilepenoc HocHTeJIClH 3apsiia B MaTepHaiax ¢
JIOBYHIKAMHU.

7.1 HeynopsiodeHnsie monynpoBoaukHy. [lepeHoc
HOCHTEIEH 3apsia B MaTepHatax C JIOBYIIKAMH.

/Tema/

7.2 Tumsl Oecriopsiika. B3auMocBs3b CTpyKTYpHOTO U JI1.1 JI1.2J12.1 DK3aMeH.
SHEpreTuuecKoro decrnopsnaka. /Jlex/ JI2.2J13.3

3192 33 54
3526 97

7.3 KBazuHenpepbIBHBII CIEKTP JIOKAIU30BaHHbIX JI1.1 JI1.2J12.1 DK3aMeH.
cocrosinmii. Jlokanuzanus Anaepcona. Kpait JI12.2J13.3
noxBIKHOCTH. /JIex/ 3192 33 54

3526 97




7.4 Mopens MHOTOKPaTHOT'O 3aXBaTa U OCBOOOXKICHUS 1 JIT.1 J11.212.1 DK3aMeH.
Hocutenel. [ToaBIKHOCTD 1 KOIPPUITHESHT JI2.2J13.3
Jddy3un, KOHTpoIUpYEMBbIE JIOBYIIKaMu. /JIex/ 21323354
3536 37
7.5 Vonnas ummiantaus. /J1a6/ 4 JI1.1 J11.2J12.1 OTyer no
JI2.2J13.1 JI3.2| naGopaTopHOii
JI3.3 pabore. Dx3amMeH.
3192 33 54
3536 37
7.6 [loABMXHOCTH B HEYNIOPSIIOYEHHBIX BBICOKOOMHBIX 1 JI1.1 J11.2J12.1| KoHTponbHbIE
MOJYMPOBOJHUKAX C KBa3UHENPEPHIBHBIM JI2.2J13.3 BOIPOCHI.
pacrpeeneHleM JIOBYIIEK, B cliydae 312205354
KBa3MPaBHOBECHOI U HEpPaBHOBECHOI! I'eHEpaluu 32536 37
HOCHTeENeH 3apsiia. AHaJIN3 IEPEXOJHOr0 TOKA B
YCIIOBUSX BPEMANPOIETHOTO 3KcnepumenTa. /11p/
7.7 Heymnopsinouennsie nonynpoBoaHuku. Ile-penoc 8 JI1.1 J11.2J12.1 | AHanuTHyeckuit
HOCHTEIIeH 3apsa B MaTepUalax C JIOBYIIKaMH. JI2.2J13.3 | oTuér. DK3aMeH.
/Cp/ 3122 33 54
3536 37
Pa3zpaeu 8. IIpbIKKOBBII HepeHOC HOCUTe1ei
3apsiaa.
8.1 [IpbDKKOBBIN NIEpeHOC HOocuTenel 3apsina. /Tema/ 0
8.2 [epexonbl MEXTy JIOKATN30BAHHBIMU 1 JIT.1 J11.2J12.1 DK3aMeH.
cocrosiHUsIMH. YpaBHeHue Oananca. [IpppKkoBas JI2.2J13.3
HPOBOANUMOCTb. /JIek/ 3192 33 54
3536 37
83 OnHOQOHOHHBIE K MHOTO()OHOHHBIE TIEPEXOIbI. 1 JIT.1J11.2J12.1 DK3aMeH.
Mopnenu Musiepa-Abpaxamca u Mapkyca. /JIex/ JI2.2J13.3
3192 33 54
3536 37
8.4 [NonsiTre TpanciopTHOro ypoBHs. [Tonsitue o 1 JIT.1J11.2J12.1 DK3aMeH.
TEOPHH NPOTEKaHUS U €€ MPUMEHEHHUE K aHAIIU3Y JI2.2J13.3
HPBDKKOBOM MPOBOAUMOCTH. /JIex/ 321323354
3536 37
8.5 TemneparypHasi 3aBUCUMOCTb TPAHCIIOPTHOTO 1 JI1.1 J11.2J12.1| KoHTponbHbIE
YPOBHS 715l 5KCIIOHEHLIMAIBHOIO ¥ FayccoBa JI2.2J13.3 BOIIPOCHI.
pacnpeneneHus IpbhKKOBBIX IEHTpOB. [lopor 312205354
IIPOTEKAaHUs U NIPHDKKOBAs IPOBOAUMOCTb. 35236 37
3aBUCUMOCTB NTPBDKKOBOW MPOBOJMMOCTH OT
TeMIlepaTypbl U KOHIEHTpauuu Hocutenei. /IIp/
8.6 [IpbpKKOBBIN NIEpeHOC HocuTenel 3apsina. /Cp/ 6 JI1.1 J11.2J12.1 | AHanuTHyecKkuit
JI2.2J13.3 | oTuér. DK3aMeH.
3192 33 54
3536 37
Paznen 9. [Ipome:kyrounas arrecranus.
9.1 [loaroroBka k aTrTecTanuy, MHasE KOHTAKTHAsI 0
pabora. /Tema/
9.2 IToxroroBka K 3k3aMeHy. /OK3aMeH/ 35,65 JI1.1J11.2J12.1 KoHTponbHbIE
JI2.2J13.3 BOIIPOCHI.
3192 33 54
3536 37
93 Koncynpranums nepen sx3amenom. /Kue/ 2
9.4 ITpuém sx3amena. /MIKP/ 0,35 KoHTposbHbIe

BOIPOCEHI.




5. OEHOYHBIE MATEPHAJIBI IO JMCOUIIIMHE (MO/YJIIO)

OHeHO‘lHLIe MaTepuralibl IPUBEACHBI B IIPUIIOKCHUU K pa60‘{€ﬁ nporpaMme JUuCHHUIIIINHBL (CM. JAOKYMCHT HOIIGHOLIHBIC MaTepualibl 1o

nucuuiuinHe "®du3nka nonynpoBoaHUKOB"")

6. YYHEBHO-METOJHNYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JTUCHUITJIMHBI (MO YJIA)

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHoBHas JIMTEepaTypa

Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | KonmuectBo/
rox Ha3BaHue ObC
JI1.1 |Ymakosa E. B. Beenenue B ¢pusuky tBeporo tena. Koncnekr nekuuii : yaeo6Hoe|CaHKT- 2227-8397,
nocooue IerepOypr: http://www.ipr
YHuBepcHurer bookshop.ru/6
HUTMO, 2015, [5817.html
100 c.
JI1.2  |Ilanumosa K.B. ®Du31Ka MOIYIPOBOJHUKOB : yueo. CII6.: Jlans, 978-5-8114-
2010, 391c. 0922-8, 1
6.1.2. lono/IHUTe/IBbHAS JIUTEPaTYpa
Ne ABTOpBI, COCTABUTENH 3arnaBue W3narensctBo, | KonmuectBo/
rox Ha3BaHue ObC
JI2.1 |bonu-Bpyesuu B.JL.,, |®u3nka nonaynpoBoAHUKOB : Yueb.nmocobue ajst By30B M.:Hayxka, 1990, |5-02-014032- 5
Kanamaukos C.I. 688c.
JI2.2 |AHncensm A.N. BBenenue B TEOpHIO MOTYIIPOBOJTHHUKOB : Y4el.mocodue CII6.:JIanb, 978-5-8114-
2008, 618c. 0762-0
6.1.3. Metoauueckue pa3padoTku
Ne ABTOpBI, COCTABUTENN 3arnaBue WsnarenscrBo, | Komnuectso/
rox Ha3BaHue ObC
JI3.1 |ABaueB A.IL., DU3UKO-XUMUYECKHE OCHOBBI TEXHOJIOTMYECKUX MPOLIECCOB Pszans: PULL R

Bexosumes K.C., MUKPO- U HAaHO3JIEKTpOoHUKH. Y.2 : MeToauueckue ykazaHus PI'PTY, 2013, [https://elib.rsre

Bopo6ses 10.B., u.ru/ebs/downl

Bopo6sesa 10.B. 0ad/608

JI3.2 |ABaués A., BopoObeBa |DH3HKO-XUMHUYECKHE OCHOBBI TEXHOJIOIMYECKUX MTPOLIECCOB Pszans: PULL s

10., Mumycrus B., MUKpO- U HaHO31eKTpoHuKU. YACTD 1 : Metoanueckue PI'PTY, 2011, [https://elib.rsre

®omuH I1. yKa3aHUsI u.ru/ebs/downl
oad/1158

JI3.3 |Xonomuna T.A., [loaroroBka CTyIEHTOB K TEKYLLEMY U IPOMEXYTOUHOMY Psazanb: PUILL ,

EBnoxumona E.H. KOHTPOJIIO OCBOCHHMSI KOMIIETeHIHi : Mertoaudeckue ykasanus |PTPTY, 2016, |https://elib.rsre
u.ru/ebs/downl
0ad/1295

6.2. [lepeyens pecypcoB HH(POPMAIMOHHO-TEJIeKOMMYHHKANIMOHHO¥ ceTu "HTepHeT"
31 [Caiit xadenpsr Mukpo- 1 HaHO3IeKTpoHUKH PI'PTY: http://www.rsreu.ru/faculties/fe/kafedri/mnel
32 |Cucrema guctannuonnoro ooydennss ®I'bOY BO «PI'PTY», pexxum goctymna o napodro: http://cdo.rsreu.ru/
33 |EmuHOe OKHO mocTyma K 00pa3oBaTelbHEIM pecypcaM: http://window.edu.ru/
34  |HUureprer YHusepcuter VHpopManmonHbIx TexHomoruii: http://www.intuit.ru/
35 |OnexrponHo-6ubaMoTEeUHas cucreMa «IPRbooks» [DnexTponHsblil pecypc]. — Pexxum noctymna: JoCTyn U3 KOpIOpaTUBHOM

cetu PIPTY — cBoOOHBIN, JOCTYM U3 ceTu MHTEepHET — 1o mapostro: https://iprbookshop.ru/




D6 | OnexkTpoHHO-OMOIMOTEUHAs CUCTEMA U3JaTeNbeTBa «JlaHby» [Da1eKTpoHHbLH pecypc]. — PexxuM noctyna: gocTyn u3
kopriopatuBHoii cetn PIPTY — cBoGoaHbIH, nocTyn 13 cetr MHTepHET — o napodro: https://www.e.lanbook.com/

37  |OnexrponHas 6ubnuoreka PIPTY [OnexrpoHHslii pecypc]. — Pexxum nocryna: uz koprnopatuHoii cetu PIPTY — o
napoto: http://elib.rsreu.ru/

6.3 IlepeyeHs NPpOrpaMMHOro odecrneyeHus 1 HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepevyeHb JIMIIEH3HOHHOI'0 U CBOOOIHO PACIIPOCTPAHIEMOI0 IPOIPAMMHOI0 00eciedeHusl, B TOM YHUCJIe 0TeYeCTBEHHOI 0

NMPOU3BOACTBA
HanMeHoBanue Onucanne
Kaspersky Endpoint Security Kommepueckas uneH3us
Adobe Acrobat Reader Coboanoe T10
LibreOffice CobonnHoe 110
Onepanponnas cucrema Windows XP Microsoft Imagine, Homep noamucku 700102019, 6eccpouno

6.3.2 IlepeyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUILINHBI (MOAYJIA)

267 y4eOHO-aIMUHHCTPAaTUBHBII KopIyc. YueOHas ayauTOpusl Ul IPOBEIEHUS Y4EOHBIX 3aHSATUM JEKLHMOHHOTO MU
CEMUHAPCKOr0 THIA, NMPAKTUYECKUX 3aHATHH, TPYIIOBBIX M WHIUBUIYAJIbHBIX KOHCYIbTALMH, TEKYLIEro KOHTPOJIS U
HNpoMeXyTo4Holl aTrecTanuu CrenpanusupoBaHHass Mebenb. 80 MecT, nocka. MynbTUMenuiHOE 000pya0OBaHHE,

KOMIIBIOTED.
42 y4eOHO-aIMMHUCTPAaTUBHBIH KopItyc. YueOHast 1nabopaTtopus 24 Mecta, MyiabTuMmenua nmpoexkrop Ben QMP575, nocka
2 MarHUTHO-MapKepHas, 3 KOMIbBIOTepa, 3 M3MepuTeNbHBIX npubopa NanoEducator, yCTpOHCTBO 3aTOYKH/TpaBiICHHS

30H110B, 2 cnekTpomerpa CD-26,Bonbr™Merpsl B7-21A(3mit.)

46 (46-48) yueOHO-aJJMMHUCTPATUBHBIH KOpIYyC. PervMoHaNbHBIA LEHTP 30HAO0BOM MHKPOCKOIHH KOJUJICKTHBHOIO
nosnb3oBanus (PL[3Mkm) 10 mect, MynbTuMenuitHoe o00pyaoOBaHUE, MapKepHasi 0CKa, CHEelUalIN3UpOBaHHAs MeOelb,

KOMIIBIOTED, HKpaH, ATOMHO-CHJIOBOH MHKpOcKon «Smena-By; ckaHupyromuit
30HIOBBIH MHKpockon «Solver-Proy; 30HJI0Bast
HaHonaboparopust «Ntegra Auray; yHMBEpPCAJbHBI aBTOMATH3MPOBAaHHBIH CHEKTpOMETpUUECKUil Komiuiekc «Ntegra
3 Spectray; pacTpoBbIi MEKTPOHHBIH MUKpockor «JSM 6410LVy; PpeHTreHO(TyOpEeCIIeHTHBIH

cnekrpometp «QUANT-X»;

ATOMHO-a0COpOLIMOHHBIN CrieKTpoMeTp «contrAA 600»;

ONTHYECKUI MeTaIorpagpuuecKuii MUKPOCKOIT;

STM-ronoBka ¢ TNPEAYCHIMTEIEM, YHHBEPCAIBHBIH aBTOMATH3UPOBAHHBIA CIICKTPOMETPUYECKHH KOMIUICKC IS
HCCIICIOBaHUS ONTHYECKHUX M IEKTPOPHU3NUECKUX XapaKTEPHCTHK HAHOMAaTepHaoB U HaHOCTPYKTyp MHTerpa CIIEKTPA

343 yueOHO-aAMUHUCTPATUBHBIN KOPITYC. YueOHO-BCIIOMOraTeNbHas
4 AyauTopus Uil XpaHEHHUs 1 PEMOHTa 000py10BaHUS
2 KOMIbIOTEPA, NPUHTEDP, CKAHEP, 5 MECT

8. METOJAWYECKHE MATEPHAJIBI IO JUCHUILIMHE (MOAY.TIO)

Meroanueckoe odecredyeHne TUCHUIIIMHBI IPUBEIEHO B IPUIIOKEHUU K pabodel IporpaMme JUCHUILIMHBIL (CM. JOKYMEHT
"MeTonuueckue ykazaHus 1o Aucuuminae "dusuka nonynpoBogHUKoB"")
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