MUHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUNICKOM ®EJIEPAITN

OEJEPAJBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbHOE
. YYPEXJIEHHUE BBICHHEI'O OBPA3OBAHUA
"PASAHCKHUHU I'OCYIJAPCTBEHHBIM PAIMOTEXHUYECKHUU YHUBEPCUTET UMEHH

B.®. YTKHUHA"
COI'NTACOBAHO YTBEPXIAIO
3aB. BEITyCKaroMIei Kadenps IIpopekTop o YP
A.B. Kopstako

Pdu3uKa HAHOCUCTEM

paboyas nporpaMma JUCIHUIIAHBI (MOTYJIS)

3akperuieHa 3a kadenpoit MuKpo- 1 HAHO3JIEKTPOHUKA
YueOHbIH MIaH 11.03.04_21_00.plx
11.03.04 DnekTpoHNKA W HAHODJIEKTPOHUKA
Kpanudukanus fakanaBp
®opma 00yueHHs ovHas
O0mas TpyaoeMKOCTh 73ET
PacnpenesieHue 4acoB AMCHUTIJIMHBI IO ceMecTpaM
Cemectp
(<Kypc>.<Cemectp Ha 7(4.1) 8(4.2)
Kypee>) Hroro
Henens 16 8
Bup 3anaruii vII PII vII PII VII PII
Jlexruun 48 48 16 16 64 64
JlaGopatopHsbie 16 16 16 16 32 32
IMpakTuyeckue 8 8 8 8
Wnas koHTaKTHASA 0,35 10,35 055 055 0,9 0,9
pabora
KoncynsTpoBanue 2 2 2 2
nepesi 9K3aMeHOM |
MPaKTHUKON
B tom uucne B popme |4 4 4 4
HpaKT.HO}IFOTOBKI/I
Uroro ayn. 66,35 166,35 [40,55 (40,55 |106,9 [106,9
KonrakrtHas pabora 66,35 166,35 [40,55 (40,55 |106,9 [106,9
Cam. pabora 69 69 7 7 76 76
Yacel Ha KOHTPOJIb 4465 (44,65 18,75 18,75 |53,4 |53,4
[Mucemennast pabora 15,7 |15,7 |15,7 |15,7
Ha Kypce
Hroro 180 180 72 72 252 252

r. Pa3ann



ITporpammy coctaBui(n):

0.¢p.-M.H., 3a8. ka., Jlumeuros Braoumup I'eopeuesuu

Paboyas mporpaMma AUCIUIUTHHBL

Pu3nKa HAaHOCHUCTEM

paspaborana B coorBercTBuu ¢ ®I'OC BO:

®I'OC BO - 6akanaBpuart 1o HanpasieHuto moarotoBku 11.03.04 DnekTpoHrKka 1 HAaHOAJEKTPOHUKA (Tprka3 MuHoOpHayku Poccnun
ot 19.09.2017 1. Ne 927)

COCTaBJI€HAa Ha OCHOBAaHUM y4eOHOTO IIaHa:
11.03.04 DnekTpoHHKA ¥ HAHOAJIEKTPOHHUKA

YTBEP)KICHHOTO YIEHBIM coBeTOM By3a oT 28.01.2022 mpotokomn Ne 6.

Pa6ouas mporpamma o1o0peHa Ha 3aceanuu Kadeapsl

MuKpo- 1 HAHO3JIEKTPOHHKA

[Iporokom ot 17.05.2022 1. Ne 8§
Cpok neiictus nporpammsl: 2022-2026 yu.r.
3aB. kadenpoii JlurBuHoB Biragumup I'eoprueBny



Busuposanue PIL/] nis ncnoJiHeHUsI B 04epeiHOM y4eOHOM roay

Pabouas mporpaMma nepecMoTpeHa, 00CYyKaeHa U 0100peHa JUis
ucronHenus B 2023-2024 yue6HOM TOAY Ha 3aceIaHny Kabeapsl
MuKpo- H HAHOJJIEKTPOHHKA

Iporokom ot _ 2023 . Ne

3aB. kadenpoit

Busuposanue PII/I nist ucnoiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CyKAeHa 1 0100peHa JIs
ucrnonaHeHus B 2024-2025 yue6HOM ToAy Ha 3aceIaHuH Kabeapsl
MHuKpO- 1 HAHOIJIEeKTPOHHKA

IIpoTokomor _ 2024 1. Ne

3aB. kadenpoit

Buzupoanue PIIJI nis ucnoiHeHus1 B ouepeHOM y4eOHOM Toay
Pabouas mporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ucnonHeHus B 2025-2026 yueOHOM roay Ha 3aceJaHuu Kadeapbl

Mukpo- 1 HAaH0JIEKTPOHUKA

IIpotokomor 2025 . Ne

3aB. kadenpoit

BusuposBanue PII/] nist ucnoJiHeHnsi B 04epeiHOM Y4eOHOM roay

Pabouas nmporpamma nepecMoTpeHa, o0CykaeHa 1 0100peHa st
ucnoyiHeHus B 2026-2027 yueOHOM roay Ha 3acegaHuu Kaheapsl

MuKpo- 1 HAHO3JIEKTPOHHKA

IIpotokonmor 2026 r. Ne

3aB. kadenpoit




1. LIEJIM OCBOEHMWS AUCLIUILINHBI (MOY.JIST)

1.1|1enbt0 OCBOCHUS TUCIMIUIMHBI SBIISETCS MproOpeTeHne 0a30BbIX 3HAHUIA U YMEHUH B 0071acTH (U3MKH HAHOCHCTEM B
cooTBeTcTBHU ¢ DeiepalibHBIM TOCYJAPCTBEHHBIM 00pa30BaTEeIbHBIM CTAHAAPTOM H (POPMHUPOBAHHE Y CTYACHTOB
CIIOCOOHOCTH K JIOTHYECKOMY MBIIUICHHIO, aHAN3Y U BOCIIPUSITHIO HH(POPMALMH [TOCPEICTBOM 00ECIICYCHH S ITAOB
(hopMupOBaHHs KOMIIETSHIHH, mpeaycMoTpeHHbIX OI'OC, B 4acTu MpeCTaBICHHBIX HUKE 3HAHHUH, YMEHHUH 1 HABBIKOB.

1.2|3amaun:

1.3]- oOyueHnue 6a30BbIM (HU3UUCCKUM MIPUHIUIIAM IOCTPOCHHS U PYHKIIMOHHUPOBAHHUS HAHOCHUCTEM;

1.4]- oOyuenue pa3paboTKe, CO3J]aHUI0 M IPUMEHEHHUIO CIICIHATIbHBIX MATEPUAIIOB, YCTPOHCTB M CUCTEM, UCIIOIB3YEMBIX B
HAHOAJICKTPOHHKE 1 HAHOTEXHOJIOTHSX;

1.5|- pa3ButHe yMeHMii MPUMEHEHHUS HA IPAKTUKE METOIOJIOTHH HAYYHBIX UCCIICOBAHNU, OPraHU3aIllK U IPOBEICHUST HAYYHO
-MCCIIeI0BATEIILCKON paboTHI;

1.6]- pa3BuTHE HaBBIKA CAMOCTOSATENILHON Y4eOHO# JesITeTbHOCTH.

2. MECTO JUCHHUTIIUHBI (MOJIYJISI) B CTPYKTYPE OBPA3OBATEJILHOM TPOT'PAMMBI

Huxn (pasgen) OIL: |B1.B

2.1|Tpe6oBaHus K NpeaBapUTEIbHOI MOATOTOBKE 00y4aKIIErocsi:

2.1.1|CxeMOTeXHIKA MUKPOAJICKTPOHHBIX YCTPONCTB

2.1.2| TenoBble MPOIECCHI B 3JICKTPOHUKE

2.1.3|DneMeHTHI 3NIEKTPOHHON TEXHUKH

2.1.4|ndopMalioHHBIE TEXHOIOT U

2.1.5|TBepaorenbHast 3IEKTPOHHKA

2.1.6|1Iudposast 00paboTKa CUTHATIOB B 3JICKTPOHHBIX YCTPOHCTBAX

2.1.7| TexHOMOTHYECKHE TPOLIECCH HAHOAIEKTPOHHKH

2.2| JucuMnianHbl (MOIYJIM) U PAKTHKH, I KOTOPBIX 0CBOEHHE TAHHOI TUCHMILIMHBI (MOIYJIs1) HEOOXOAMMO KaK
npeauiecTByoliee:

2.2.1|BpinonHeHue U 3amuTa BBITYCKHOM KBAIU(UKAIIMOHHON paboThI

2.2.2|IIpenaumnaoMHas IpakTUKa

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI
MOoAyJist)

IIK-1: CnocodeH cTpouTh (pu3nyeckHe H MaTeMaTHYeCKHe MO/e/IM IPUOOPOB, CXeM, YCTPOIiCTB M YCTAHOBOK 3JIEKTPOHUKH U
HAHOZJICKTPOHHKH Pa3/IMYHOro (PYHKIHOHAILHOI0 HA3HAYCHHS, HCII0/Ib30BATh CTAHAAPTHBIC IPOrPAMMHBIE CPEACTBA HX
KOMIBIOTEPHOT0 MOJeIMPOBAHNS U NPOBOMTHL AHAJIN3 Pe3yJbTATOB

IIK-1.1. IIpoBoaMT MO IMPOBAaHHE U MCC/IeI0BAHMS (PYHKIMOHATBHBIX, CTATHYECKHX, IHHAMHYECKHX, BpeMEHHbIX,
YACTOTHBIX XaPAKTEPHCTUK NPHOOPOB, CXEM, YCTPOICTB M YCTAHOBOK 3JIEKTPOHHKHU M HAHOJJIEKTPOHUKHU Pa3IHYHOTO
(pYHKIIMOHATBHOTO HA3HAYEHUS

3HaTh

OCHOBHBIC 3aKOHBI U MOJIe/N (DU3UKH, KBAHTOBON (DM3HMKH, CTATUCTUYECKOH (PU3MKU, OCHOBHBIC XapaKTEPUCTHKH MaTEPHAIIOB, HX
MIPUMEHEHHUE B JIEMEHTAaX AJIEKTPOHHON TEXHUKH, OCHOBHBIE BHJIbI QJIEMEHTOB JJIEKTPOHHOI TEXHUKH, UX MapaMeTPhl U
XapaKTEePUCTHKH.

YMmeTh

MIPUMEHSITh Ha MMPAKTUKE OCHOBHBIC MIPUEMBI M IPOrPAMMHBIE CPECTBA 00PAaOOTKH U MPEACTABICHHS JAHHBIX, TPUMEHEHUE KOTOPBIX
BO3MOXHO TIPH MCCIIEAOBAaHUU U MOAEIMPOBAHNH HAHOCHCTEM.

Baaners

HaBBIKAMHU MOJICJIMPOBAHUS U DKCIIEPUMEHTAIBHOTO UCCIICAOBAHNS MAaTEPHAIOB U CTPYKTYP AJIEKTPOHHOMN TEXHUKH, 3JIEKTPOHHBIX
3JIEMEHTOB ¥ MPUOOPOB

IIK-2: Crioco6en aHAIM3MPOBaTh, CHCTEMATU3UPOBATh M 060011aTH Pe3yJIbTaThl HCCJIEA0BAHMIT MPUOOPOB, CXeM, YCTPOHCTB H
YCTAHOBOK 3JIEKTPOHMKHU ¥ HAHO3JIEKTPOHMKHU PA3IHYHOI0 GyHKIHOHAJILHOI0 HA3HAYEHUS

IIK-2.1. AHasM3upyeT Hay4YHble JaHHBIE, Pe3Y/IbTAThI IKCIIEPUMEHTOB U HA0JII0eHI I

3HaTh

METO/IbI aHAJIN3a HAYYHBIX TAaHHBIX, PE3yJIbTATOB SKCIICPUMEHTOB U HAOI0ICHUI
YMmeTh

aHAJTU3UPOBATh HAYYHBIC JaHHBIC, PE3yJIbTAThl SKCIIEPUMEHTOB ¥ HAOJIIOACHUH
Baagetsp

HaBBIKAMH aHAJIN3a HAYYHBIX JTAHHBIX

B pe3yabTaTe ocBOEHNS TMCHUILTAHEI (MOIYJIs1) 00yUYAIOIIHIiCS TOKEH

3.1|3]—[3Tb:




3.1.1|ocHoBHBIC (aKThl, 6a30BbIC KOHLEIIUA U MOJICTH (PH3UKH, KBAHTOBOH (DH3HKHU, CTATUCTHYCCKOH (DH3UKH, OCHOBHBIC

XapaKTCPUCTUKH MAaTCPpHaAJIOB, UX IIPUMCHCHHUE B DJIEMCHTAX SHCKTPOHHOﬁ TEXHUKHU, OCHOBHBIC BUJIbI 2JICMCHTOB
3J'IeKTpOHHOI>1 TCXHHUKH, UX NAPAMCTPhI U XapaKTCPUCTUKH.

3.2|Ymern:

321 MIPUMCHATH Ha NIPAKTUKE OCHOBHBIC IPUEMBI U IIPOIrpaMMHBIC CPEACTBA 06pa6OTKI/I U OpeACTaBJICHUA JaHHBIX, IPUMCHCHUC

KOTOPBIX BO3MOKHO ITPHU U3YYCHHUH U MOACIIUMPOBAHNHA HAHOCHUCTEM.

3.3|Baanern:

3.3.1|HaBBIKaMH KCIIEPUMEHTATLHOTO HCCIEOBAaHMS TApAaMETPOB U XapaKTePHCTHK HAHOCHUCTEM.

4. CTPYKTYPA U COJIEP’)KAHME JUCIHUIIIMHBI (MOLY.JIST)

Kon
3aHATHS

HaumeHoBaHue pa3aesioB 1 TeM /BUA

3aHATHA/

Cemectp /
Kvone

Yacos

Komneren-
107054

Jlutepatypa

®opma
KOHTDOJIS

Paznen 1. BBenenne.

11

Bsenenne. /Tema/

1.2

Beenenue /Jlex/

J1.1J11.2J11.3
J1.4J11.5J11.6
JI1.7 J11.8 JI1.9
JI1.10 JI1.11
JI1.12 J11.13
JI1.14J12.1
JI12.2 J12.3J13.1
J3.2J13.3J13.4
J3.5
0103203354
0556 37

DK3aMeH.

1.3

ATOMBI, MOJIEKYJIbI U HaHOCUCTEMBL. /Cp/

15

J1.1J11.2 J11.3
J1.4J11.5J11.6
JI1.7 J11.8 JI1.9
JI1.10 JI1.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J12.3J13.1
JI3.2J13.3J13.4
JI3.5
0103203354
30556 37

AHanmuTudeckui
0oTYET. DK3aMeH.

Pa3nen 2. AToMbI, MOJIEKYJIBI H HAHOCHCTEMBI.

2.1

ATOMBI, MOJIEKYJIBI U HAHOCHCTEMBI. /Tema/

2.2

ATOMBI, MOJIEKYJIBI 1 HAHOCHUCTEMBI. /JIek/

J1.1J11.2J11.3
JI1.4 JI1.5 JI1.6
JI1.7 J11.8 JIL.9
JI1.10 JI1.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J12.3J13.1
JI3.2J13.3J13.4
JI3.5
01023354
3536 37

DK3aMeH.




2.3

Onruueckue CueKTpsl aToMOoB. /J1ab/

JI1.1J11.2J11.3
J1.4J11.5J11.6
JI1.7 J11.8 JI1.9
JI1.10 JI11.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J12.3]13.1
J13.2J13.3J13.4
J3.5
010203354
9506 07

Otuét 0
naboparopHon
pabore. 3amura
nabopatopHon
paboThL.

Paznen 3. AToMHBbIe KjIacTepbl, HAHOTPYOKH,
HAHOINPOBOJIOKH, KBAHTOBbIE TOYKH, CHCTEMBI €
NMOHMKEHHOMH Pa3MepHOCTHIO ra3a HocuTeei
3apsja.

31

ATOMHBIE KIIACTEPbI, HAHOTPYOKH,
HAHOIPOBOJIOKH, KBAHTOBBIC TOYKHU, CUCTEMBI C
HMOHW)XCHHOH pa3MEpHOCTBHIO ra3a HoCUTeNeH
3apsina. /Tema/

3.2

ATOMHBIE KIIACTEPhI, HAHOTPYOKH,
HAHOIPOBOJIOKH, KBAHTOBBIC TOYKHU, CHCTEMBI C
MOHW)XCHHOH pa3MEpHOCTBHIO ra3a HOCUTeNeH
3apsina. /Jlex/

12

J1.1J11.2J11.3
J1.4J11.5J11.6
JI1.7 J11.8 JI1.9
JI1.10 J11.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J12.3]13.1
J13.2J13.3J13.4
J3.5
0103203354
95 06 07

DK3aMeH.

3.3

W3ydeHune OnTUIEeCKOro MOrIONICHHS
MOJIyIIPOBOHUKOB. /J1a6/

J1.1J11.2J11.3
J1.4J11.5J11.6
JI1.7 J11.8 JI1.9
JI1.10 JI1.11
JI1.12 J11.13
JI1.14J12.1
JI2.2 J12.3J13.1
J13.2J13.3J13.4
JI3.5
0103203354
95056 97

Otuér 0
nmabopatopHOit
pabote. 3amuTa
nmabopatopHOit
paboThI.

3.4

MCTOIU)I MOJIYUYCHUSI HAHOKJIACTEPOB, KBAHTOBBIX
TOYECK, TOHKHUX IIJICHOK, KBAHTOBBIX ITPOBOJIOK. /Cp/

18

J1.1J11.2J11.3
J1.4J11.5J11.6
JI1.7 J11.8 JI1.9
JI1.10 JI1.11
JI1.12 J11.13
JI1.14J12.1
JI2.2 J12.3J13.1
J13.2J13.3J13.4
JI3.5
010323324
95056 97

AHanmuTuyeckuit
oTYET. DK3aMeH.

Pa3gen 4. YriepoaHble HAHOCTPYKTYPbI.




41

YrnepoHble HAHOCTPYKTYpEL. /Tema/

4.2

VYriaepoaHbie HAHOCTPYKTYpHI. /JIek/

JI1.1J11.2J11.3
J1.4J11.5J11.6
JI1.7 J11.8 JI1.9
JI1.10 J11.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J12.3]13.1
J13.2J13.3J13.4
J3.5
010203354
95056 07

DK3aMeH.

4.3

U3ydenne 3meKTpruIeCcKOr IPOBOAUMOCTH MPOCTHIX
HOIyNPOBOAHUKOB. /J1ab/

JI1.1J11.2J11.3
J1.4J11.5J11.6
JI1.7 J11.8 JI1.9
JI1.10 JI1.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J12.3]13.1
J13.2J13.3J13.4
J3.5
31323354
95 56 07

OTtuét 0
1a00paTOpHOI
pabote. 3amuTa
1a00paTOpHOI
paboTHI.

4.4

INpakTHyecKoe IPUMEHEHHIE YIIIEPOIHBIX
Ha”ocucreMm. /Cp/

12

JI1.1J11.2J11.3
J1.4J11.5J11.6
JI1.7 J11.8 JI1.9
JI1.10 JI1.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J12.3]13.1
JI3.2J13.3J13.4
JI3.5
313233 54
95056 37

AHaTUTHYECKUH
0oTYET. DK3aMeH.

Pazgen 5. ®oToHHbIE, ONTHYECKHE KPHCTAJLIBI.

51

@dotoHHbIE, ONTHYECKHE KpucTabl. /Tema/

52

®oTOHHBIE, ONITHYECKHE KpUCTAILTHL. /JIek/

J1.1J11.2J11.3
J1.4JI1.5J11.6
JI1.7 J11.8 JI1.9
JI1.10 JI1.11
JI1.12 J11.13
JI1.14J12.1
JI2.2 J12.3J13.1
J13.2J13.3J13.4
JI3.5
010323354
95056 97

DK3aMeH.




53

[pakTHyeckoe npuMeHeHne POTOHHBIX
Ha”ocucreMm. /Cp/

12

J1.1J11.2J11.3
J1.4J11.5J11.6
JI1.7J11.8J11.9
JI1.10 J11.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J12.3J13.1
J13.2J13.3J13.4
JI3.5
010203354
0556 37

AHanuTHYECKUH
0oTY€T. DK3aMeH.

Pa3nen 6. HanocucTeMbl 1 KBAaHTOBAasi ONITHKA.

6.1

HanocucreMs! u kBaHTOBas ontuka. /Tema/

6.2

HanocucreMs! u kBaHTOBast onThka. /Jlex/

10

JI1.1J11.2J11.3
J1.4J11.5J11.6
JI1.7J11.8 J11.9
JI1.10 JI1.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J712.3J13.1
J3.2J13.3J13.4
JI3.5
31323354
3556 07

DK3aMeH.

6.3

W3zydenue 3¢pexra TyHHETHMpoBaHuUs. /J1ab/

J1.1J11.2J11.3
J1.4J11.5J11.6
JI1.7J11.8J11.9
JI1.10 JI1.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J12.3J13.1
JI3.2J13.3J13.4
JI3.5
31323354
3556 37

Otuét o
nabopatopHon
pabore. 3amura
1a00paTOpHOI
paboThL.

6.4

Hanocucremsl u kBanTOBasi ontuka. /Cp/

12

J1.1J11.2J11.3
J1.4J11.5J11.6
JI1.7J11.8 JI1.9
JI1.10 JI1.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J12.3J13.1
JI3.2713.3J13.4
JI3.5
01023354
3536 37

AHanmuTuyeckuit
0oTYET. DK3aMeH.

Paspea 7. IIpomexyTouHasi aTrecTanus.

7.1

IToAroToBKa K aTTECTAINH, HHAS KOHTAKTHASI
pabota. /Tema/

7.2

IToaroToBka K 3k3aMeHy. /OKk3aMeH/

44,65

KonTponbubIe
BOIIPOCHI.




7.3

Kouncynpranus nepen sk3ameHoM. /Kuc/

7.4

[Tpuém sk3amena. /IKP/

0,35

Kontponsasie
BOIIPOCHI.

Pa3nen 8. BuonaHocucrembl.

8.1

BuonanocucrteMsl. /Tema/

8.2

buonanocucremsr. /JIex/

JI1.1J11.2J11.3
JI1.4 J11.5J11.6
JI1.7 J11.8 JI1.9
JI1.10 J11.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J12.3]13.1
JI3.2J13.3J13.4
JI3.5
010323354
95056 07

3auér.

8.3

Nzyuenue 3dpdekra pasMepHOro KBAHTOBAHHUS
9HEPrHH JEKTPOHOB U JIBIPOK B MOTEHIIUATBHBIX
sIMax B MOJIYIIPOBOJHUKOBBIX T€TEPOCTPYKTYPaX.
/JTab/

JI1.1J11.2J11.3
JI1.4 J11.5J11.6
JI1.7 J11.8 JI1.9
JI1.10 JI1.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J12.3]13.1
JI3.2J13.3J13.4
J3.5
01323354
95056 07

OTtuét 0
1a00paTOpHOI
pabore. 3amuTa
1a00paTOpHOI
paboTHI.

8.4

W3ydenue BIUSHASA YIIPYTHX HANPSHKEHUI Ha
9HEPreTUUCSCKYIO 30HHYIO THArPaMMy
MTOJTYTIPOBOAHHKOBON TETEPOCTPYKTYPHI C
KBaHTOBOM siMo#. /JT1ab/

JI1.1J11.2J11.3
JI1.4 J11.5J11.6
JI1.7 J11.8 JI1.9
JI1.10 JI1.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J12.3]13.1
JI3.2J13.3J13.4
JI3.5
013523354
95036 37

Otuét 0
1a00paTOpHOI
pabore. 3ammura
1a00paTOpHOI
paboThL.

8.5

ATOMBI, MOJIEKYJTBI 1 HaHOcucTeMBI. /T1p/

JI1.1J11.2J11.3
JI1.4J11.5J11.6
JI1.7 J11.8 JI1.9
JI1.10 JI1.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J12.3]13.1
JI3.2J13.3J13.4
J3.5
013223354
9536 37

KonTponpras
pabota.




8.6

IIpakTuyeckoe npumeHenue 6uoHanocucreM. /Cp/

JI1.1J11.2J11.3
JI1.4 J11.5J11.6
JI1.7 J11.8 JI1.9
JI1.10 J11.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J12.3J13.1
J13.2J13.3J13.4
JI3.5
01023354
0556 37

AHanuTHYECKUH
oTuéT. 3a4éT.

Pa3nen 9. CnuHTpPOHHDbIE HAHOCHCTEMBI.

9.1

CrnuHTpOHHBIE HAHOCUCTEMBI. /Tema/

9.2

CHnuHTpOHHBIE HAHOCUCTEMBI. /JIek/

JI1.1J11.2 J11.3
JI1.4 11.5J11.6
JI1.7 J11.8 JI1.9
JI1.10 JI1.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J712.3J13.1
JI3.2J13.3J13.4
JI3.5
01323354
3556 97

3auér.

9.3

HUccnenoanue auona [IOTTKH METOAOM BOJIBT-
aMIIepHBIX XapaKTepucTHk. /J1a6/

JI1.1J11.2J11.3
JI1.4 J11.5J11.6
JI1.7 J11.8 JI1.9
JI1.10 JI1.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J12.3J13.1
JI3.2J13.3J13.4
JI3.5
013523354
3556 37

Otuét o
nabopatopHon
pabore. 3amura
1a00paTOpHOI
paboThL.

9.4

HWccnenoBanue 0apbepHOil CTPYKTYpPBI METAILI-
MIOJTYTIPOBOAHUK METOJIOM BOJIBT-(hapaaHbIX
XapakTepucTuk. /J1a6/

JI1.1J11.2J11.3
J11.4 J11.5J11.6
JI1.7 JI1.8 JI1.9
JI1.10 JI1.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J12.3J13.1
JI3.2J13.3J13.4
JI3.5
013523354
3536 37

Otuér 0
nmabopatopHOit
pabote. 3amuTa
nmabopatopHOit
paboThI.




9.5

ATOMHBIE KJIaCTePbl, HAHOTPYOKHU, HAHOIIPOBOJIOKH,
KBAaHTOBBIE TOUKH, CUCTEMBI C IOHUKEHHOM
Pa3MepHOCTBIO ra3a Hocurenei 3apsaa. /I1p/

J1.1J11.2J11.3
J1.4J11.5J11.6
JI1.7J11.8 J11.9
JI1.10 J11.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J12.3J13.1
J13.2J13.3J13.4
JI3.5
010203354
0556 37

Konrtponsnas
pabora.

9.6

CnuHTpOHHBIE HaHOCUCTEMBL. /IIp/

J1.1J11.2J11.3
J1.4J11.5J11.6
JI1.7J11.8 J11.9
JI1.10 JI1.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J12.3J13.1
JI3.2J13.3J13.4
J3.5
0103203354
0556 037

Konrtponsnas
pabota.

9.7

TIpakTHyeckoe MpUMEHEHHE CITUHTPOHHBIX
Ha"ocucrtem. /Cp/

J1.1J11.2J11.3
J1.4J11.5J11.6
JI1.7J11.8 J11.9
JI1.10 JI1.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J12.3J13.1
JI3.2J13.3J13.4
JI3.5
0103203354
0556 37

AHanmuTuyeckui
oTuéT. 3a4éT.

Pa3nen 10. MeToabl TeOPeTHYECKOTO U
IKCNEPUMEHTAILHOTO UCCIIeTOBAHUS
HAHOCHCTEM.

10.1

MeTo/IbI TEOPETHYECKOTO U IKCIICPUMEHTATLHOTO
pccaenoBanns HanocucTeM. /Tema/

10.2

MeTO/IBI TEOPETHYECKOTO M IKCIIEPUMEHTAIBEHOTO
nccliiefoBanus HanocucreM. /JIex/

J1.1J11.2J11.3
JI1.4J11.5 J11.6
JI1.7J11.8 J11.9
JI1.10 JI1.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J12.3J13.1
JI3.2J13.3J13.4
JI3.5
010323354
05056 07

3auér.




10.3 ®u3ngecKre 0OCHOBBI ATOMHO-CUIJIOBOM JIL.1JI1.2J11.3 Otuét 0
MUKpockomnuu. /J1a6/ JI1.4 J11.5 JI1.6| naGopaTopHoii
JI1.7 JI1.8 JI1.9| pabore. 3amura
JI1.10 J11.11 | nmaGopaTopHOii
JI1.12 J11.13 paboThl.
JI1.14J12.1
J12.2 J12.3713.1
JI3.2J13.3J13.4
J3.5
21323354
0536 37
10.4 Pu3nYECKHE OCHOBBI CKAHUPYIOLIEH TyHHEIbHON JI1.1J11.2J11.3 Otuér 0
MUKpockomnuu. /J1a6/ JI1.4 J11.5 JI1.6| naGopaTopHoii
JI1.7 JI1.8 JI1.9| pabore. 3amuTa
JI1.10 J11.11 | nmaGopaTopHOii
JI1.12 J11.13 paboThl.
JI1.14J12.1
J12.2 J12.3]13.1
JI3.2J13.3J13.4
J3.5
21323354
25036 37
10.5 HccnenoBanne HAHOOOBEKTOB METO/IOM PaCTPOBOH JIL.1JI1.2J11.3 OTtuét 0
3JIEKTPOHHOI MUKpOCKonuu. /J1a6/ JI1.4 J11.5 JI1.6| nmaGopaTopHOii
JI1.7 JI1.8 JI1.9| pabore. 3amuTa
JI1.10 JI1.11 | maGopaTopHOii
JI1.12 J11.13 paboThL.
JI1.14J12.1
J12.2 J12.3]13.1
JI3.2J13.3J13.4
J3.5
21323354
2536 37
10.6 HccnenoBanue HaHOCUCTEM METOJOM JI1.1J11.2J11.3 Otuér 0
PEHTTEHOBCKOTO YHEPTOUCTIEPCHOHHOTO JI1.4 JI1.5 JI1.6| maGopatopHoit
MUKpoaHanu3a. /J1ab/ JI1.7 J11.8 JI1.9| pabore. 3amura
JI1.10 JI1.11 | maGopaTopHoi
JI1.12 J11.13 paboTHL.
JI1.14J12.1
J12.2 J12.3]13.1
JI3.2J13.3J13.4
J3.5
010323354

95056 97




10.7 Hanocucremsl u kBanToBas ontuka. /I1p/ 8 2 JI1.1 J11.2 J11.3| KouTponbpHas
JI1.4 J11.5 J11.6 pabora.
JI1.7 J11.8 JI1.9
JI1.10 JI1.11
JI1.12 J11.13
JI1.14J12.1
J12.2 J12.3713.1
J3.2J13.3713.4
J3.5
01 32 33 B4
9506 07
10.8 MeTo/bI TEOPETUYECKOTO U 3KCIEPUMEHTAIBHOTO 8 3 JI1.1 JI11.2 JI1.3| AHanuTu4ecKkuii
uccienoBanus HanocucreM. /Cp/ JI1.4 JI11.5 J11.6] otuér. 3ayér.
JI1.7 J11.8 JI1.9
JI1.10 JI1.11
JI1.12 J11.13
JI1.14712.1
J12.2 J12.3]13.1
J13.2J13.3713.4
J3.5
301 32 33 B4
95 06 07
Pazpen 11. [Ipome:xyTouHasi aTTecTanus.
111 IToaroroBka K aTTecTallii, MHAas KOHTAKTHAs 8 0
pabora. /Tema/
11.2 IMoaroroBka kypcosoro npoekra. /KITKP/ 8 15,7 Konrtponbusie
BOIIPOCHL.
11.3 3amura KypcoBoro npoekra. /MKP/ 8 0,25 KontpomnbHbie
BOIIPOCHL.
11.4 IMonroroBka k 3auéty. /3auét/ 8 8,75 KontpomnbHbie
BOIIPOCHL.
11.5 IMpuém 3auéra. /MKP/ 8 0,3 Konrtponbusie
BOIIPOCEHL.

5. OHEHOYHBIE MATEPHWAJIbI 11O JTUCIHUIIJIMHE (MOJY JIIO)

Or1leHOYHBIE MaTEPUAITBI TIPUBEAEHBI B TPIIOKEHUN K pabodeii mporpaMMe TUCIUIUINHE (CM. TOKyMeHT "OIeHOYHBIE MaTEPHAIBI 110
nuciuiuinHe "®dusnka HaHocuctemM"").

6. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. PexomenayeMas qutepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3patensctBo, | Kommuectso/
rox Ha3Banue DbC
JI1.1 |Ceprees H. A., ®du3nKa HAHOCUCTEM : MOHOTpadHs Mockaa: Jloroc, |978-5-98704-
Pa6ymkun [I. C. 2015, 192 c. 833-7,
http://www.ipr
bookshop.ru/3
3418.html
JI1.2 |IIyka A.A. HanosnekTpoHuka : yue6. mocobue i By30B M.: ®usmariur, |978-5-89155-
2007, 463c. 163-3




Ne ABTOpBI, COCTABUTEIH 3arnaBue W3parensctBo, | Kommaectso/
roj Ha3BaHue ObC

JI1.3 |Buxpos C.IT., HaHoTexHONIOTHU 1 OMOCUCTEMBI Pszanb: Cepsuc, [978-5-89403-
Xomomuna T.A. 2010, 236¢. 046-3

JI1.4 |Iwmukus I'.T'., Arees |HaHodIekTpoHHKa. DIEMEHTHI, IPUOOPEL, ycTpoiicTsa : yued. |M.: BUHOM. 978-5-9963-
M. nocobue Jlabopatopus 0638-1

3HaHui, 2011,
408c.

JI1.5 |[Kapacer B.A., BBeneHne B KOHCTpYHPOBaHUE OMOHUYECKUX HAHOCHCTEM M.: 978-5-9221-
JIyunnun B.B. OU3BMATIIUT, |1047-1

2009, 464c.
JI1.6 |Hrnaros A.H. MuKpOoCXeMOTEXHHUKA 1 HAHOJIEKTPOHHKA : yuel. mocobue CII6.: Jlans, 978-5-8114-
2011, 528c. 1161-0

JI1.7 |Kanbeiruna O. H., dusryecKkre METO bl UCCIICIOBAHMUS BEIIECTB : yueOHOe OpeHnoOypr: 2227-8397,
Yersepukosa A. I'., nocobue Openbyprekuit | http://www.ipr
Bepaunckwuii B. JI. rocymapctBern  |bookshop.ru/3

BIf yHHBepcHTET, |3663.html
OBC ACB, 2014,
141 c.

JI1.8 |Spermes H. T, dusnyecKre METO bl UCCICIOBAHUS U UX MPAKTHUECKOE Mockaa: 978-5-
Mensenes 0. H., IIpUMEHEHUE B XUMUYECKOM aHalIM3e : U3JJaHhe BTOPOE, IMpomereit, 2015, [9906134-6-1,
Toxapes M. 1., mepepaboTaHHOE U JIOMOJHEHHOE. YueGHOe mocodne 196 c. http://www.ipr
Bypuxuna A. B., bookshop.ru/5
Kamkun H. H. 8227.html

JI1.9 |Cwmupsos IO. A., OCHOBBI HAHO- M (DYHKIIMOHAITBHOM dJIEKTPOHHKH CaHkT- 978-5-8114-
Coxornos C. B., Turos IMetepOypr: 1378-2,

E. B. Jlans, 2013, 320 |http://e.lanboo
c. k.com/books/e
lement.php?
pll_cid=25&p
11_id=5855
JI1.10 |dassinos C. 1O., DneMeHTapHOE BBEJIEHHE B TEOPUIO HAHOCHCTEM CaHkT- 978-5-8114-
Jlebenen A. A., [etepOypr: 1565-6,
Tocpennuk O. B. Jlanw, 2014, 192 |http://e.lanboo
c. k.com/books/e
lement.php?
pll_id=44757
JI1.11 (Hdasmmms A. A., W3mepenust B paIlodIeKTPOHHKE CaHkT- 978-5-8114-
JlaBpenko H. C. [etepOypr: 2238-8,
Jlans, 2017, 408 |https://e.lanbo
c. ok.com/book/8
9927
JI1.12 |JIurBunoB B.I'., Ppi6un |®u3nka HaHOCHCTEM : MEeTOAMYECKUE YKA3aHHS Ps3ann: PUL] ,
H.B., Peibuna H.B., PI'PTY, 2015,  |https://elib.rsre
Epmaunxun A.B., u.ru/ebs/downl
Kycaxun J1.C. 0ad/842
JI1.13 |JIutBunos B.T'. ®dyHaameHTanbHbIe OCHOBBI (PU3UKH HAHOCHCTEM @ YueOHoe Pszans: PUL] ,
rocobue PI'PTY, 2017, https://elib.rsre

u.ru/ebs/downl
0ad/1275




Ne | ABTOpBIL, cocTaBHTENH 3arnaBue UznatensctBo, | KommuectBo/
rof Ha3BaHue ObC
JI1.14 |Peibun H.B., Peibuna  [MeTo/b1 30HA0BOW MUKPOCKOIIHH : Y4eOHOe mocodue Psi3ann: PULL ,

H.B., JIutBunos B.T"., PI'PTYVY, 2014, https://elib.rsre

Epmaunxun A.B. u.ru/ebs/downl
oad/1281

6.1.2. JlononHuTeIbHAS UTEPATYpa
Ne ABTODBI, COCTaBUTENHN 3arnaBue UsparenscrBo, | KomamuectBo/
roJI nasBanue DbC
J12.1 |Cy3nanes N.IL HanorexHonorus. ®u3nko-xumus M.:KomKnura, |5-484-00243- 5
HAHOKJIACTEPOB,HAHOCTPYKTYP U HAHOMATEpUAIIOB 2006, 592c.
JI2.2 |IIyn Y., Oysuc . HanotexHonorun : Yue6.mocobue M.:Texnocdepa, |5-94836-081- 4
2006, 336¢.
JI2.3 [Muponos B.JL. OCHOBBI CKaHMPYIOIIEH 30HI0BOH MUKPOCKOIIHH : y4e0. M.: TexHocepa, |5-94836-034- 2
mocoOue I By30B 2005, 143c.
6.1.3. MeTroanueckue pa3padoTku
Ne ABTODBI, COCTaBUTETHN 3arnaBue UsnarenscrBo, | Komamuecro/
rof Ha3BaHue ObC
JI3.1 |Buxpos C.II., Buomenuuunuckoe marepuanosenenue. Yacts 2. Marepuainst 1 | CapaTos: 978-5-4487-

Xomomuna T. A., SHJIOTIPOTE3UPOBAHUS U BIHUSIHUE MOJICH HA OMOCHCTEMBI By3zoBckoe 0367-6,

beryn I1. 1., Aponun |yde6HOE TOCOOME obpa3zoBanue, http://www.ipr

II. H. 2019, 235 c. bookshop.ru/7
9750.html

JI3.2 |JIutBunoB B.T., Pei0oun |KBanTOBas Qusuka : Meroauueckue yka3saHus Pszanb: PULL ,

H.B., Pri6una H.B., PI'PTVY, 2014, https://elib.rsre

EpmaunxuH A.B. u.ru/ebs/downl
0ad/841

JI3.3 |JIutBunos B.T"., ®u3nka HaHOCUCTEM : MeToInyecKne yKa3aHus Pszans: PULL ,

Epmaunxun A.B. PIPTY, 2017, https://elib.rsre
u.ru/ebs/downl
0ad/1276

JI3.4 |JlutBunos B.I'., Mertoabl uccie10BaHUs MaTEPUANIOB U CTPYKTYP 2JIEKTPOHUKH : |Pszans: PUL] ,

Manpuenko C.1., MerToaudecKuie yKa3aHus PI'PTY, 2012, |https://elib.rsre

Prioun H.B., u.ru/ebs/downl

Epmaunxun A.B. 0ad/1277

JI3.5 |ABaues A.Il., 30H0BBIE METO/IbI HCCIIE0BAHMSI MATEPHAJIOB U CTPYKTYP Pazans, 2011,

JIntBunoB B.T'., 3JIEKTPOHMKH : METOJI. YKa3. K J1a0. paboram 48c.

Murpodanos K.B.,

Mumrycrun B.T

6.2. Ilepeuens pecypcoB HHPOPMALTMOHHO-TEJIEKOMMYHHKAIINOHHOM ceTH ""UHTepHeT"
31 |Caiit kadenpsl Mukpo- u Hanosnekrporuku PIPTY. http://www.rsreu.ru/faculties/fe/kafedri/mnel
32 |Cuctema auctanmuonHoro ooydenus ®I'BOY BO «PTPTVY», pexum noctyma: mo mapostto. http://cdo.rsreu.ru/
23 |EauHoe OKHO J0CTyma K 00pa3oBaTeIbHBIM pecypcam, pekuM AocTymna: mo mapodro. http://window.edu.ru/
D4 |Untepuer Yuusepcurer Mudopmanmonnsix Texuonoruid. http://www.intuit.ru/
35  |Dnekrponno-oubanoreuHas cuctema «IPRbooksy [Dnexrponnsiii pecypc]. — Pexknum AocTyma: JOCTy U3 KOPIOPATUBHOM

ceru PI'PTY — cBoGo b1, noctym u3 cetu UuTteprer — mo mapodto. https://iprbookshop.ru/




D6  |OnexTpoHHO-OMOIMOTEUHAs cCUCTEMA U3aTenbeTBa «Jlanby [DaeKkTpoHHbI pecypc]. — PexxuM poctyna: goctyn u3
kopriopatuBHo#t cetn PIPTY — cBobOoaHbI, qOCTyN U3 cetn MHTEepHET — Mo mapouro. https://www.e.lanbook.com

97 |Onexrponnas oubmnoreka PIPTY [DnekrponHslii pecypc]. — Pexxum nocryna: u3 koprnopatusHoii cetu PTPTY — o
napoutto. https://iprbookshop.ru/

6.3 Ilepeuens mporpaMMHOro oéecrneveHusi 1 UHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 Hepe'{e}lb JIMI[EH3UOHHOT0 M CBOOOIHO pacnpocTpaHsieMoro nporpaMmmMHoOro 06ecrle'{emm, B TOM 4YMCJI€ OTCYECCTBCHHOI'0

MPON3BOJCTBA

HaumenoBanue Onncanne
Oneparonnast cuctema Windows XP Microsoft Imagine, Homep noamecku 700102019, 6eccpouno
OneparuonHas cuctema MS DOS Bbeccpouno. Koprnoparusnas muuensus Microsoft Imagine Membership ID

700565239

Kaspersky Endpoint Security KomMmepueckast THIEH3 s
LibreOffice Ceobonxuoe I10
Adobe Acrobat Reader Csob6oanoe ITO
NI LabView JIurieH3ust it 06pa3oBaTENbHBIX YUPEKICHHUIA

6.3.2 IlepeyeHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIST)

267 y4eOHO-aIMHUHHCTPATHBHBIN KOpmyc. YdeOHas ayIuTOpHs U TPOBENSHUS YUeOHBIX 3aHATHHA JIEKIHOHHOTO H
1 CEMHMHApPCKOTO THUIA, MPAKTUYECKUX 3aHATHH, IPYNIIOBBIX W WHIUBUIYAJIbHBIX KOHCYJIBTAlMH, TEKYIEr0 KOHTPOJS U
MPOMEXYTOYHO#M artectanuu Crienpanu3upoBanHas mebenb. 80 Mect, gocka. MynbTUMeIHitHOE 000pyIOBaHUE,
KOMIIBIOTED.
203 y4eOHO-aIMHUHUCTPATHBHBIA KOPIyC. YueOHasl ayJuTOpus Ui MPOBEJACHUS 3aHATHI JIGKIMOHHOTO THIIA, 3aHATHMH
CEMHHApPCKOTO THIA, MPAKTHYECKHX 3aHATHH, B TOM 4YHCJE BBINOJHEHUS y4eOHBIX, KYpPCOBBIX M JMIUIOMHBIX paloT,
2 TPYNIOBBIX M HHAMBUAYaIbHBIX KOHCYNBTAIlMH, TEKYIIEro KOHTPOIS M MPOMEKYTOUHOW aTTeCTalWd, IS
caMoCTOsTeNbHOI padoTel CrneunansHas Mebens (30 mocasouHbIX MecTa), KOMIBIOTEP ¢ BO3MOXKHOCTBIO MOJIKIFOUEHHS K
cetn «UHTepHeT» W o0ecrleyeHHeM JAOCTyNa B 3JCKTPOHHYI HH(GOPMAIMOHHO-00pa3oBaTenbHyo cpeay PIPTY,
MYJIbTUMEINA ITPOEKTOP, IKPaH, JOCKa
341 y4yeOHO-aIMUHHUCTPATHBHBII KOpItyc. YueOHast 11a0opaTopusi, OCHAIlEHHas
71ab0paTOPHBIM 000PYIOBAaHHEM
3 cToJ1bI JJabopaTopHbie (22 1mT.), 10CKa MarHUTHO-MapKepHast, 5KpaH HACTEHHBIH, 5 KOMIBIOTEpOB ,050k nuTanus BUII-
01 0(3 wrr.), BosbT™MeTphl B7-21A (3 mit.),B7-21,B7-35 (3 wir.), ocummnorpadst C1-64A (3 mir.), C1-75, usmepurenu E4-7,
E9-4
343 yueOHO-aMUHUCTPATUBHBIN KOpITyc. YueOHO-BCIIOMOTaTeIbHASL
4 AynuTopus Ul XpaHEeHHsI 1 PEMOHTa 000pyJOBaHUS
2 KOMIIbIOTEPA, IPUHTEDP, CKaHEP, 5 MecT

8. METOAUYECKHUE MATEPHAJIBI ITIO ATUCIHHUIIJIMHE (MOZYJIIO)

Metoanueckoe obecriedeHre TUCIUTUTHHBI IPHBEICHO B TPUIOKEHUH K pabouei mporpaMMe TUCIUTUTHHBI (CM. JOKYMEHT
"Meronuydeckue ykazaHus 1o auciuiuinie "®usuka HaHocucteM"").

MoanucaHo 3aBeayowWMM Kadenpbl ®rboy BO "PrPTY", PIPTY, JlutBuHoB Bnagummp eopruesny
23.09.2022 12:41 (MSK), Mpocras noanucb

MoanucaHo 3aBeAywWwMM Bbinyckatowei kacdeapbl ®r6oy BO "PIrPTY", PIPTY, JiutBuHoB Bnagumup reopruesuy
23.09.2022 12:41 (MSK), MpocTtas noanuce

MoanucaHo npopekTopom no YP ®reoy BO "PIrPTY", PIPTY, Kopsiuko Anekcelt Bauecnasosud, MpopekTop no yuebHol paboTte
04.10.2022 15:00 (MSK), MNpocras noanucb




