MUHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3SOBAHUS POCCUMCKOM ®EJIEPAILTAN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMUA
"PS3AHCKHI T'OCYJAPCTBEHHBIN PAIJUOTEXHUYECKAW YHUBEPCUTET UMEHH

B.®. YTKUHA"
COI'NTACOBAHO YTBEPXAIO
3aB. BBITyCKaromIei Kadeapsl IIpopekrop o YP
A.B. Kopstuko

BHCKTPOHI/IKa, MHUKPOIJICKTPOHUKA U HAHOIJICKTPOHHUKA

pabouas mporpaMma JUCIUIIIUHBI (MOIYJIS)

3akpenieHa 3a kadenpoit KocMH4ecKuX TeXHOJIOrui
VueOHBIH I1aH 02.03.01_21_00.plx
02.03.01 MartemaTHKa 1 KOMITBIOTEPHBIE HAYKH
Kpanuduxanus dakanaBp
dopma 00yueHus OuHast
OO01as Tpy10eMKOCTh 43ET

Pacnpez[e.nenne YacoB JUCUMIIIMHBI 110 ceMeCTpaM

Cemectp
(<Kypc>.<Cemectp Ha 4(2.2)

Kypee>) Hroro

Henens 16

Bup 3ansaruii v PII VII PII

Jlexrmm 32 32 32 32
[IpakTnueckue 16 16 16 16
Wnas xonTakTHas 0,35 (0,35 0,35 0,35
pabora
KoHcynsTHpOBaHue 2 2 2 2
Tepes1 PK3aMEHOM U
MPaKTUKOM
HUroro ayn. 50,35 |50,35 |50,35 |50,35
KonrakrtHas pabora 50,35 (50,35 [50,35 [50,35
Cam. pabora 49 49 49 49
Yackl Ha KOHTPOJIb 44,65 144,65 44,65 (44,65
Hroro 144 144 144 144

r. Pa3ann



IIporpammy cocraBui(u):

K.m.H., 0oy., Toncmoey3zoe Anexcanop Bopucosuuy

Pabouast nporpamMma JUCHUIIIHHBI

SHEKTPOHI/IKa, MHUKPOIJCKTPOHUKA M1 HAHOIJICKTPOHUKA

paspaborana B cootBercTBun ¢ ®I'OC BO:

@I'OC BO - 6axanaBpuat 1o HanpasieHuto noarotopku 02.03.01 Matematuka 1 KOMIIBIOTEpHBIE HayKu (Iprka3 MUHOOpHayKH
Poccun ot 23.08.2017 r. Ne 807)

COCTaBJICHA HA OCHOBAHHMH y4eOHOTO IUIaHa:
02.03.01 MaTtemaTuka ¥ KOMIBIOTEPHbIE HAYKU

YTBEP)KJIEHHOI'0 YYEHBIM COBETOM By3a OT 25.06.2021 npotokoin Ne 10.

Pabouas nporpamma o100peHa Ha 3aceaHuu Kadeapsl
KocMuyeckHXx TeXHOJIOruii

IIporokon ot 28.05.2023 r. Ne 7
Cpok nevictBust nporpamMmsr: 2021-2025 yu.r.
3aB. kapenpoii ['yceB Cepreit UropeBuu



Buzuposanue PII] 1151 ucnioiHeHUs B 04epeIHOM Yy4eOHOM roay

Pabouast nporpamMma nepecMoTpeHa, 00CyxIeHa U 0I00peHa JUTs
ucronderus B 2022-2023 yueGHOM ToAy Ha 3aceIaHny Kaheapsl
KocMuueckHx TeXHOJOr it

IIporokon ot 2022r. Ne

3aB. kadeapoii

Busuposanue PII/] st ucnosiHeHUsI B 04epeHOM y4eOHOM oy

Pabouas nporpamma nepecMoTpeHa, o0cyxaeHa 1 o1o0peHa Jyis
ucnoyiHeHus B 2023-2024 yueOHOM roay Ha 3acegaHuy Kadeapnl
KocMuueckHX TEXHOJIOr it

IIporokom ot 2023 1. Ne

3aB. Kadenpoii

Buzuposanue PIIJ] 1151 ucnioTHeHUsI B 04epeTHOM Y4eGHOM roay
Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnosHeHus B 2024-2025 yueObHOM roay Ha 3acegaHuy Kadeapol
Kocmnyeckux TexHoJIoruit

IIporokon ot 2024 . Ne

3aB. kadeapoi

BusupoBanne PIIJ] n/1s1 ucnosineHust B ouepegHOM y4eOHOM rogy

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnoiHeHus B 2025-2026 yueOHOM roay Ha 3acegaHuy Kadeapsl

KocMuyeckHX TeXHOJIOrnii

IIporokon ot 2025r. Ne

3aB. kadeapoit




1. IEJIX OCBOEHUSA JTUCHUILJIMHBI (MOYJIS)

11

Lenpro AUCHHTUTHBL SBIISIETCS TPUOOpeTeHne 0a30BbIX 3HAHUI U yMeHHH B cootBeTcTBUU ¢ PI'OC u popmupoBanue y
CTYJICHTOB TEOPETHUYECKUX 3HAHUI M MPAKTHICCKIX HABHIKOB B YaCTH 0a30BBIX MMOHATUN COBPEMEHHOMN JJIEKTPOHHKH,
MUKPO- U HAHODJICKTPOHUKH, TIOYIeHUE aKTYaJIbHOW HH(POPMAIMU 00 OCHOBHBIX 00JIACTSX IPHMEHEHHS TIPHOOPOB,
YCTPOMCTB 1 MAaTEPHAJIOB HJIEKTPOHUKH, MUKPO- U HAHORJIEKTPOHUKH, BKIIIOYasi KOMITBIOTEPHbBIE, KOCMUYECKUE,
OMOMEMIITHCKYE, BOCHHBIC U CIIEIMAILHBIC TEXHOJIOTHH, & TAK)KE IMOJTOTOBKA 00yJarONIUXCsl K MIPOESKTHO-
KOHCTPYKTOPCKOM, HAy4HO-HCCIIEI0BATENbCKON U OPraHU3allMOHHO-YIIPABIEHUECKOH 1eATEIbHOCTH.

1.2

3amaun TUCIUIINHBL:

1.3

- IIOJTy4CHHUEC 3HaHU O COBPCMCHHBIX TCXHOJIOI'UAX, HpI/I60an 1 MaTCpuaiax 3JICKTPOHHUKHU, MUKPO- U HAHOJJICKTPOHUKH, O
METOAAX MOJMYYCHUSA U JUATHOCTUKH 3TUX MATCPUAJIOB,

1.4

- BLIpa6OTKa HABBIKOB 110 aHAJIM3Yy U o6pa60T1<e Hay‘IHO-TeXHH‘IeCKOP‘I I/IH(l)OpMaHI/II/I JUIsT OpPUCHTAlMN B TCHACHIUAX 1
HaIlpaBJICHUAX Pa3BUTUA COBpeMeHHOﬁ SJICKTPOHHUKH, MUKPO- 1 HAHORJICKTPOHUKHU;

1.5

- CHCTeMaTH3anys 1 3aKpeIUICHNE ITOJYICHHBIX 3HAaHUH, HE0OXOIMMBIX JUIS PEIICHHS HaydHO-HCCIIEI0BATEIECKUX U
IIPOM3BOJICTBEHHO-TEXHOJIOTMYECKHX 3324 B paMKaX OCHOBHOH MPO(eCCHOHATIBHOM IS TEIBHOCTH M0 HAIIPABICHUIO
02.03.01 «MarteMaTuKa ¥ KOMIIBIOTEPHBIE HAYKU»

2. MECTO JUCHHUILTUHBI (MOIYJIST) B CTPYKTYPE OBPA3OBATEJBHOM ITPOTPAMMBI

Huxn (paznen) OIL: |Bl .B

2.1

TpeGoBaHus K NpeABapHTEIbLHON NOAT0TOBKE 00y4aI0LIerocs:

211

21.]'[9{ OCBOCHUA TUCHUIITMHBI O6y‘{a}0mI/IﬁCﬂ JOJIZKCH

212

3HAaTh.

213

- OCHOBHBIC 3aKOHbI (1)1/131/“(1/[, METOABI U MPUEMBI 3J'[eMeHTapHOﬁ MaTEMaTHKU,

214

YMeTb:

215

- IPUMEHATH MaTEMAaTUYCCKNEC METOABI IIPU pacueTax u o6p360T1<e PE3yIbTaTOB PICCJ'IeJIOBaHPIﬁ;

2.16

BJIAACTD:

2.1.7

- HaBBIKAMHU M3y4aTh U aHAIM3UPOBATh YUeOHYIO U HAYYHO-TEXHHUYECKYIO JIUTEPATYDY.

2.1.8

2.1.9

OCHOBBI AJITOPUTMH3ALMH U 00BbEKTHO-OPUEHTUPOBAHHOE IIPOrPaMMUPOBAHNE

2.1.10

CoBpeMeHHbIE TEXHOIOIMHU NTPOrPaMMUPOBAHUS

2.2

I[I/ICHI/IHJII/IHLI (MOI[y.]'II/l) N MPAKTHUKH, 1JI KOTOPBIX OCBOCHHE JAHHON AUCHUNIMHBI (MOZ[y.]'lﬂ) HE00X0UMO KaK
npeamecTreymonmiee:

22.1

Hayu4Ho-uccnenoBaTensckas pabora

22.2

OCHOBBI KOHCTPYMPOBAHUS JIEKTPOHHBIX CPEICTB

223

IIpousBoacTBeHHAs MPaKTHKA

224

TexHonornueckas (MPOEKTHO-TEXHOJIOTHYECKAs) PAKTHKA)

2.2.5

I'eonndopmarrka

2.2.6

MartemaTiudecKkre METObl B KOCMUYECKUX TEXHOIOTHAX

2.2.7

[Ipuxmannas MmexaHuka

2.2.8

INoaroroBka K mpoLexype 3aIUThl U 3alIUTa BHITYCKHON KBaTH(PUKAIMOHHOH PabOTHI

2.2.9

Hudpoast 06paboTKa CHTHATIOB

2.2.10

Ananms u BU3yaJIn3alys JaHHBIX

2211

[pesenTannonHas rpadyka B HAYIHBIX HCCIIETOBAHHSIX

2.2.12

MaremaTH4ecKre METOIbI B KOMITBIOTCPHBIX HaYKax

2.2.13

OCHOBBI HAyYHBIX UCCIIEIOBAHHHA

2.2.14

Kocmuaeckne cucTemMbl 1 TEXHOIOTHH

2.2.15

Mertomp! U cpeacTBa 3alIUTEH HHPOpMAaLUH

2.2.16

IIpennumiomnast mpakTuKa

2.2.17

IIpousBoacTBEHHAs TPAKTHUKA

2.2.18

OCHOBBI TEOPHHU PELICHUSI U300PETATENbCKUX 3a1a4

2.2.19

Hayuno-uccnenoBarenbckas pabora

2.2.20

IIpousBoacTBeHHAs IPAaKTUKA

2221

Texnonornueckast (IMPOEKTHO-TEXHOIOTHYECKAsT) TPAKTHKA)

2.2.22

ManmHHOe 00yUeHHe U HCKYCCTBEHHBI HHTEIIEKT

2.2.23

INoaroroBka K mpolexype 3allUThl U 3alIUTa BBITYCKHON KBaTH(QHUKAIIMOHHOH paboThI




3. KOMIIETEHLIY OB YYAIOIIET OCS1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHWSI ANCLHNILTAHBI
(MOJZLY.JISI)

IIK-4: CnocoGeH HCIO/IB30BATH COBPEMEHHbIE METO/1bl PAa3pa0d0TKH M peaju3aluid KOHKPETHBIX aJITOPUTMOB
MaTeMaTHYeCKHX Mo/ie/1eil Ha 0a3e 13bIKOB IPOIPAMMUPOBAHHUS U NIAKETOB IPUKJIAJHBIX IPOrPaMM MOJEIMPOBAHUS

IIK-4.1. PazpataTbiBaeT H peajiu3yeT MaTeMaTHYeCKHe MO/

3HaTh

OCHOBHOM KpYT p0o0JIeM CO-BpEMEHHOM 3JIEKTPOHUKH, MUKPO- ¥ HAHODJIEKTP OHUKHU

YMmern

OpPUEHTUPOBATHCS B IPUOOPaX, TEXHOJIOTHAX M MaTepUalaX JIEKTPOHUKH, MUKPO- U HAHORJIEKTPOHUKU M Ha OCHOBE ATHX 3HAHUI
HaXOAUTh YP(PEKTHBHBIC METO/IBI PEIICHHS aKTYaJ bHBIX 33J1a4 B 00JaCTH MaTeMaTHKU U KOMITBIOTEPHBIX HAYK

Baapern

HaBBIKAMH aHATU3UPOBATh M peeprpOoBaTh HAYUHYIO JTUTEPATYPY, B TOM YHCIIC HAa aHTITUHCKOM SI3bIKe, 3P (HEKTHBHO UCTIOIB30BATh
“HPOPMALIUIO, TTOTYYSHHYIO U3 3TOM JIUTEPATyphl B HAYYHO-HUCCIIEIOBATEIbCKOM eI TeTbHOCTH

IIK-4.2. IIpuMeHsieT nakeTbl NPHUKJIAAHBIX IPOrPAMM MOAEJHPOBAHUS

3HaTh

OCHOBHOM KpYT NP0o0JIEM CO-BPEMEHHOM JIEKTPOHUKH, MUKPO- ¥ HAHODJIEKTP OHUKH

Ymern

OpUEHTUPOBATHCS B IPHOOPaX, TEXHOJIOTHAX M MaTepHallaX JIEKTPOHUKH, MUKPO- ¥ HAHORJIEKTPOHUKU U Ha OCHOBE ATHX 3HAHUI
HaXOIUTh AP PEKTHUBHBIE METO/bI PEIICHHS aKTyaIbHBIX 33724 B 00JIaCTH MAaTEMaTHKH M KOMITBIOTEPHBIX HAYK

Baagern

HaBBIKAMHU aHAJIM3HPOBATh U pe)epupoBaTh HAYYHYIO JIUTEPATYPY, B TOM YHCIIE Ha aHTIIMHCKOM SI3bIKE, 3 (PEKTHUBHO UCIOIH30BAThH
“HPOPMALIUIO, TTOTYYSHHYIO U3 3TOU JIUTEPATyphl B HAYYHO-UCCIIEIOBATEIbCKOM eI TETbHOCTH

MK-6: CnocodeH mpoBoANTL HAYYHbIE HCCJIEI0BAHHUS MO OTAEIbHBIM Pa3/aeiaM HCCIeyeMol TeMaTUKHU

IIK-6.1. IIpoBoanT padoThI M0 00padOTKE U AHAJIU3Y HAYYHO-TEXHHYECKOH JOKYMEHTAIUH U Pe3YJILTATOB HCCJIEI0BAHUS

3HaTh

MIPUHIMITEL PA0OTHI COBPEMEHHBIX ITPUOOPOB M YCTPOHCTB ANEKTPOHUKH, MUKPO- U HAHOAJICKTPOHHUKH, Pa30UpaThCsi B HOBBIX
MaTepHaiax ¥ MPUOPUTETHBIX TEXHOIOTHIX

YMmerhb

MIPUMEHSTh TIOJTYYCHHBIE 3HAHUS JIIsI PEIICHNs] IPOPECCHOHANBHBIX 33/1a4 B 00JIACTH MAaTEMAaTUKH U KOMITBFOTEPHBIX HAYK
Baagern

CIIOCOOHOCTBIO B COCTaBE HAyYHO-HCCIIEOBATEIBLCKOIO M MPOU3BOJICTBEHHOI'O KOJUIEKTHUBA PelllaTh 3a/1a4i po(ecCHOHaIbHOM
JIEATEIBLHOCTH.

IIK-6.2. BeinosHsieT 3KCIEPUMEHTHI U 0popMIIsieT pe3yJbTaThl HCCJIE0BAHMIL  Pa3padoToK

3HaTh

MIPUHIMITBI PA0OTHI COBPEMEHHBIX ITPUOOPOB M YCTPONCTB ANEKTPOHUKH, MUKPO- U HAHOAJICKTPOHHUKH, Pa30UpaThCsi B HOBBIX
MaTepHaiax ¥ MPUOPUTETHBIX TEXHOIOTHIX

YMmerhb

MIPUMEHSTh TIOJYYCHHBIE 3HAHUS JIJIsl PELICHNs] IPOPECCHOHANBHBIX 33/1a4 B 00JIACTH MAaTEMAaTUKH U KOMITBFOTEPHBIX HAYK
Buaagern

CIIOCOOHOCTBIO B COCTaBE HAyYHO-HCCIICOBATEIBLCKOIO M MMPOU3BOJICTBEHHOI'O KOJUICKTUBA PEIlaTh 3a/1a4i po(ecCHOHaIbHOM
JIEATETLHOCTH

IIK-6.3. BoinosHsieT 3JieMeHThI JOKYMEHTAIUH, IIJIAHOB U NMPOrpaMM NpoBedeHHs 0TAeIbHBIX ITANOB padoT

3HaTh

MIPUHIMITBI PA0OTHI COBPEMEHHBIX ITPUOOPOB M YCTPOMCTB JMEKTPOHUKH, MUKPO- U HAHOAJICKTPOHHUKH, Pa30UPaThCsi B HOBBIX
MaTepHaiax ¥ MPUOPUTETHBIX TEXHOIOTHIX

YMmerhb

MIPUMEHSTH TIOJTYYCHHBIE 3HAHUS JIJIs PEIICHNs] IPOPECCHOHANBHBIX 3a/1a4 B 00JIACTH MAaTEMATUKHU U KOMITBIOTEPHBIX HAYK
Baagern

CIIOCOOHOCTBIO B COCTaBE HAyYHO-HCCIIEOBATEILCKOrO M MPOU3BOJICTBEHHOIO KOJUICKTHURA PEIlIaTh 3a1a4ui Po(ecCHOHATbHOM
JIEATETLHOCTH

B pe3yabTare ocBOeHUs AMCHUIIMHBI (MOIYJIs1) 00ydaromuiics 10/KeH

3.1|3uaTn:

3.1.1|3HaeT OCHOBHBIC 3aKOHBI (DU3UKH, METOJIBI U TIPUEMBbI AJIEMEHTAPHOM MAaTEMaTHKH

3.2|Ymern:

3.2.1|YMeeT npuMeHATh MaTEMaTHIECKHE METOMBI TIPH pacdeTrax u 00padoTKe pe3ynbTaTOB UCCIISIOBAHUH

3.3|Baaaers:

3.3.1|Birageer HaBbIKaMU W3y4aTh U aHATU3UPOBATH YUeOHYIO H HAYYHO-TEXHHIECKYIO JIUTEPATYPY




4. CTPYKTYPA U COAEP)KAHUE JUCIUIIVIMHBI MOAYJIS)

99

Kon HaumeHnoBaHue pa3/ieioB H TeM /BHJL Cemectp / | Yacos | Komneren- | JIutepatypa ®opma
|_sansTus 3aHATH/ Kvnc 1M KOHTDOIH |
Pazpgeu 1. OcHoBHOII MOayJIb
11 BBenenne u npeaMer U3y4eHUs JUCHUIUIAHBI 4 0
«ONIEeKTPOHNKA, MUKPOJIEKTPOHUKA U
HaHOAJIEKTPOHNKay /Tema/
1.2 Hcropus pa3BUTUS U COBPEMEHHOE COCTOSIHUE 4 2 IK-4.1-3 |JI1.1JI1.2J12.1 DK3aMeH
3JIEKTPOHHMKH, MUKPO- U HAaHO3JIeKTpoHUKH. Oc- [K-4.2-3 |J12.2J12.3J12.4
HOBHBIE HAYYHBIE TEPMUHBI U ONPEJIETICHUSL. IIK-6.1-3 [JI2.5J13.1 J13.2
BaxHeiimme oTkpsITHs. 3aKoH Mypa. I1K-6.2-3 J3.3
OnekTpoHrka 1 MukpodiekTponnka B CCCP. IK-6.3-3 | D1 22323 24
LleHTp MHUKpPO3IEKTPOHKKN B 3eneHorpane. /JIex/ 35056 07 38
29
1.3 BakyyMHast 3JIEKTpOHUKA U BaKyyMHasi TEXHHKA. 4 2 IK-4.1-3 |JI1.1 JI1.2J12.1 [ CoGecenoBanue,
BakyyM, cpenicTBa OTKauKu U KOHTPOJIS IK-4.2-3 |J12.2J12.3J12.4 9K3aMEH
BakyyMa. CoBpeMeHHbIE IPUOOPHI BAKYYMHON IK-6.1-3 [JI2.5J13.1 JI13.2
ANEKTPOHUKH. /JIek/ JI3.3
31 52 33 B4
2536 37 28
29
1.4 IonynpoBOAHUKOBAS SIEKTPOHHKA. 4 2 IK-4.1-3 |JI1.1 JI1.2J12.1 [ CobecenoBanue,
Knaccugukanus nonynpoBoaHUKOBBIX IK-4.2-3 |J12.2 J12.3J12.4 3K3aMeH
MaTepHuajoB, METOIbI UX IOTYyIEHUSI X OUUCTKHU. IK-6.2-3 |J12.5J13.1 JI13.2
JloHOpHEBIE U akuenTopHbie npumecu. P-N- [1K-6.3-3 JI3.3
niepexo/ibl. OCHOBHBIE TOTYIPOBOJHHUKOBBIE 215233 54
npruOOpHkI, 00JIACTH UX MPUMEHEHHS U 2556 37 38
MIEpPCIEKTUBBI pa3BUTHs /JIex/ 29
1.5 MUuKpO3JIeKTPOHUKA. DTarbl Pa3BUTHI MUKPO- 4 2 [K-4.1-3 |JI1.1 JI1.2J12.1 | CoGecenoBanue,
anektpoHuku. Kinaccudukanus nHTerpaabHbIX [K-4.2-3 |J12.2 J12.3J12.4 9K3aMeH
MuUKpocxeM. OCHOBHbBIE TEXHOJIOTMYECKHE JI2.5J13.1 JI3.2
orepanuy. AHaJIOroBbie, IUPPOBBIE U AHATIOTO- JI3.3
uudpoBbie MUKpOCXeMbl. HaJIe)KHOCTh U OTKa3bI. 215233 34
/JTex/ 2536 37 28
29
1.6 ITbe30- 1 akycroanekTponuka. KpuoreHHas 4 2 [K-4.1-3 |JI1.1 JI1.2J12.1 | CoGecenoBanue,
3JIEKTPOHHUKA. MarHUTOAJIEKTPOHHUKA U [IK-4.2-3 |J12.2 J12.3J12.4 9K3aMeH
COUHTPOHKKA. DU3HYECKHE OCHOBBI U JI2.5J13.1 JI3.2
npubopHas peanu3sanys. /Jex/ JI3.3
21323354
2536 37 28
29
1.7 OnTo3JIeKTPOHUKA M KBAHTOBAS 3JICKTPOHHKA. 4 4 [K-4.1-3 |JI1.1 JI1.2J12.1 | CobecenoBanue,
Ucrounnkn m3nydenns. CBETOAMOABI U JTa3€PHI. [K-6.1-3 |J12.2 JI2.3J12.4 JK3aMeH
IIpunemunku nznyuenus. UHAuKaTOPHI ¥ SKPaHEI. JI2.5J13.1 JI3.2
Bomnokonnas ontuka. /JIex/ JI3.3
21323354
2536 37 28




1.8 Hcropus pa3BUTHS SJIEKTPOHHOU IK-4.1-3 |JI1.1 JI1.2]12.1| CobecenoBaHue,
IIPOMBIIIJIEHHOCTH B Psizanu. Haydno- I1K-4.2-3 J12.2J12.3 9K3aMeH
HCCIIE0BATEIbCKUN TEXHOIOTMYECKUA HHCTUTYT J12.4 J12.5J13.1
(HATNW). Mlp/ JI3.2J13.3

31 52 323 B4
0536 37 28
29

1.9 Beezenue u npeaMeT U3ydeHUs AUCLMILUIAHbL ITK-6.1-3 |JI1.1 JI1.2]J12.1| CobecenoBaHue,
«ONEeKTPOHUKA, MUKPO3JIEKTPOHUKA U J12.2J12.3 9K3aMeH
HaHOAJIEKTpoHMKay /Cp/ JI12.4 J12.5J13.1

JI3.2J13.3
31 52 33 B4
25396 37 28
29
1.10 IloaroroBka JOKJIAA0B IO TEMaM, IPEATI0KEHHBIM IK-4.1-3 |JI1.1 JI1.2JI2.1| O6cyxnenue
npernogaBareneM /Cp/ I1K-6.1-3 J12.2 J12.3 JIOKJIaJIOB,
J12.4 J12.5]13.1 9K3aMeH
JI3.2J13.3
31 52 33 B4
2536 37 28
29
111 HanotexHonornu u Hanomartepuaisl /Tema/
1.12 HanorexHonornu u Hanomarepuaibl. OCHOBHBIC [K-4.1-3 |JI1.1 JI1.2J12.1| CoGecenoBanue,
TEPMUHBI U onipeaeneHus. /JIex/ [1K-4.2-3 JI2.2J12.3 9K3aMeH
IK-6.1-3 |J12.4 J12.5J13.1
I1K-6.2-3 JI3.2J13.3
IK-6.3-3 | 31323354
2536 37 28
29
1.13 Mertozpl 30HI0BOM HAHOTEXHOJIOTHH. IIK-4.1-3 |JI1.1 J11.2J12.1] CobecemoBanue,
CKaHUPYOLIUI TYHHEIBHBIH MUKPOCKOI. ATOMHO- [1K-4.2-3 JI2.2J12.3 9K3aMeH
CHJIOBOI MUKpockorl. KiacrepHbie [K-6.1-3 |JI2.4 JI2.5713.1
HaHOTEXHOJIOTMYEeCKUe KOMIUTEKCHI. /JIex/ I1K-6.2-3 JI3.2J13.3
IK-6.3-3 | 31323354
2536 37 28
29
1.14 DJeKTpoHHAass MUKpOcKonus. Du3ndeckue OCHOBBI, [K-4.1-3 |JI1.1 JI1.2J12.1| CobecenoBanue,
anraparHasi peanusalys, npuMeHeHue. /Jlex/ [1K-4.2-3 JI2.2 J12.3 9K3aMeH
IK-6.1-3 |J12.4 J12.5J13.1
I1K-6.2-3 JI3.2J13.3
IK-6.3-3 | 31 33 3536
1.15 Macc-cniektpomerpust. Pu3Hueckre OCHOBBI, [K-4.1-3 |JI1.1 JI1.2J12.1| CobecenoBanue,
anrmaparHas peanu3alys, npuMeHeHue. /Jlex/ [1K-4.2-3 JI2.2 J12.3 9K3aMeH
MK-6.1-3 |J12.4 J12.5J13.1
IK-6.2-3 JI3.2J13.3
IK-6.3-3 | 31323354
3556 97 38
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1.16 O3HakOMJIEHHE ¢ PadOTOl CKaHUPYIOLTHX IK-4.1-Y |JI1.1 JI1.2]12.1] CobecenoBaHue,
30HIOBBIX U 2JIEKTPOHHBIX MHUKPOCKOIIOB IK-4.2-Y J12.2J12.3 9K3aMeH
(MuKpoaHanu3aTopoB) B PernoHaabHOM LIEHTpE IK-6.1-Y |JI12.4 JI12.5J13.1
30H10BOH MuKpockomuu PI'PTY. /TIp/ I1K-6.2-Y JI3.2J13.3

IK-6.3-Y | 5132233 54

0536 37 28

29
1.17 OO6paboTKa TaHHBIX HAyYHBIX 3KcrepuMeHToB /I1p/ IK-4.1-Y |JI1.1 JI1.2]12.1] CobecenoBaHue,

IK-4.2-Y J12.2J12.3 9K3aMeH
IK-6.1-Y |JI12.4 JI2.5J13.1
I1K-6.2-Y JI3.2J13.3
IK-6.3-Y | 5132234095

1.18 Hanorexnonoruu u Hanomatepuaisl. [Ipudopsl u IK-4.1-B [JI1.1 JI1.2]J12.1| CobGecenoBanue,

YCTPOHCTBA HAHOAIEKTPOHUKH. /Cp/ I1K-4.2-B J12.2J12.3 9K3aMeH
IIK-6.1-B  [J12.4 J12.5J13.1
I1K-6.2-B JI3.2J13.3
IIK-6.3-B | D4 56 58 39

1.19 MeTo/16I 30HI0BOM HAHOTEXHOJIOTHH, [IK-4.1-B |JI1.1 JI1.2J12.1| CoGecenoBanue,
3JIEKTPOH-Hasi MUKPOCKOMUSI, 3JIE€KTPOHHAS U I1K-4.2-B JI2.2 J12.3 3K3aMeH
HOHHAsl CIIEK- TPOCKOIHS, MacC-CIIEKTPOMETPUSL. I1K-6.1-B  [J12.4 J12.5J13.1
/Cp/ I1K-6.2-B J13.2 J13.3

IIK-6.3-B | 91335435
27 99
1.20 IMoaroroBka J0KIAA0B 1O TEMaM, PEATI0KEHHBIM IIK-4.1-B |JI1.1 JI1.2J12.1] CobecemoBanue,
npenoaasarenem /Cp/ [1K-4.2-B JI2.2 J12.3 o0CyXIIeHHe
IK-6.1-B [J12.4 J12.5J13.1 JIOKJIaJIoB
I1K-6.2-B JI3.2J13.3
IIK-6.3-B | D1 22 33 54
2536 37 28
29

121 CoBpeMeHHbIE 00J1aCTH IPUMEHEHHS U
MIEPCIIEKTUBEI PA3BUTHS SIEKTPOHUKH, MUKPO- U
HaHOAJIEKTpoHUKH /Tema/

1.22 ITpuGopsk! 1 ycTpoiicTBa HAHOAIIEKTPOHHKH. [K-4.1-3 |JI1.1 JI1.2J12.1| CoGecenoBanue,
HanoTpaH3uctopsl, mpruOOpsI U YCTPOICTBA OHO- [1K-4.2-3 JI2.2J12.3 9K3aMeH
3JIEKTPOHHUKH, HAHO(DOTOHUKH. HAHOTJIA3MOHUKH U [K-6.1-3 |JI2.4 J12.5713.1
MEMPHUCTOPHOM 3JIEKTPOHUKH. KBaHTOBBII [1K-6.2-3 JI3.2 JI3.3
komrmbtorep. /JIex/ [IK-6.3-3 | D192 33 24

2536 37 28
29

1.23 Kocmuueckne, BOEHHBIE U CIIEIAATLHEIE IIK-4.1-3 |JI1.1 JI1.2J12.1] CobecenoBanue,
texHonoruu. Kocmuueckuii mudr. [1K-4.2-3 JI2.2 J12.3 9K3aMeH
DJIEKTPOCTATHYECKUE PAKETHBIC IBUTATEITH. [K-6.1-3 |JI2.5J13.1 JI3.2
Meramatepuansl. /JIex/ [1K-6.2-3 JI3.3

IK-6.3-3 | 31323354
2536 37 28
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1.24 buomennmuuackue Texaonoruu. Meaunyaa u 2 IIK-4.1-3 |JI1.1 JI1.2J12.1| CobecenoBanue,
(bapmaxonorus. MeunuHCKasT HEXKSHEPHS. I1K-4.2-3 J12.2J12.3 9K3aMeH
HmnmaHTONOrNMs U NpOTE3UPOBAHHUE. IK-6.1-3 [J12.4 J12.5J13.1
BrocoBmecTrMble TOKpEITHS /JIek/ I1K-6.2-3 JI3.2J13.3

IK-6.3-3 [ D13233 34
95396 37 38
29

1.25 Hay4Hsle (OHITBI, TPAaHTHI, IPOEKTHI, TATCHTHI H 2 IK-4.1-Y [JI1.1 JI1.2J12.1] CobecenoBaHnue,
myonukarwn. [TonaroroBka HayqHBIX TyOIHKAINH 1 I1K-4.2-Y J12.2J12.3 9K3aMeH
npoextos. /IIp/ IK-6.1-Y [J12.4 J12.5J13.1

I1K-6.2-Y JI3.2J13.3
IK-6.3-Y [ 21323334
2536 37 28
29

1.26 OTamsl pa3BUTUsL HOBON TEXHOJIOTHU. 4 IK-4.1-V [JI1.1 JI1.2J12.1| CoGecenoBaHue,
VHHOBaIMOHHBIH TpeyronbHUK. CaMOCTOATENIbHO I1K-4.2-Y JI2.2J12.3 obcyskaeHe
IO/ OTOBJICHHBIE JTOKJIab! CTyaeHTOB. /TIp/ IK-6.1-Y [J12.4 J12.5J13.1 JIOKJIaJI0B

I1K-6.2-Y JI3.2J13.3
IK-6.3-Y [ 313254 35
26 37

1.27 I'epxonsl. Pa3paboTka HHHOBAIIMOHHBIX 2 IK-4.1-y [JI1.1 JI1.2J12.1| CoGecenoBanue,
azorocoepxaiux nokpeituii Ha P3AMKIL IK-4.2-Y JI2.2J12.3 3K3aMeH
IonBeneHne UTOroB U3y4EeHUS TUCIUTUINHBI IIK-6.1-V |J12.4 J12.5J13.1
«DNEeKTPOHUKA, MUKPOIJICKTPOHUKA U [K-6.2-Y JI3.2 JI3.3
HaHodJIeKTpoHuKay. /IIp/ [K-6.3-Y | 319253 54

2536 37 28
29

1.28 CoBpeMeHHbIE 00J1aCTH IPUMEHEHHS U 9 [K-4.1-B [JI1.1 JI1.2J12.1| CoGecenoBanue,
MEPCIEKTUBBI Pa3BUTHS HJIEKTPOHUKH, MUKPO- U [1K-4.2-B JI2.2J12.3 9K3aMeH
HaHO-371eKTpoHUKH. /Cp/ [K-6.1-B |J12.4 JI2.5713.1

I1K-6.2-B JI3.2J13.3
IK-6.3-B | D1 3233 54
2536 37 28
29
1.29 [MoaroroBka JOKIAA0B 1O TEMaM, IPEATI0KEHHBIM 6 [IK-4.1-B |JI1.1 JI1.2J712.1] CobecenoBanue,
npenogasarenem /Cp/ [1K-4.2-B JI2.2J12.3 o0CyXIeHHE
IK-6.1-B [J12.4 JI2.5J13.1 JIOKJIaJIoB
I1K-6.2-B JI3.2J13.3
IK-6.3-B | 213233 54
Paznen 2. IlonroroBka u npoBeaenne
NMPOMEKYTOYHOI aTTecTaAlHN
2.1 IMonrororka u mpoBeneHue 3x3amena /Tema/ 0
2.2 Wnas kontaktHas pabora /MKP/ 0,35 [K-6.2-Y |JI1.1 JI1.2J12.3| KoHTposbHbIe
JI2.5J13.2 JI3.3 BOTIPOCHI,
D1 22 53 B4 o0CyXIIcHHE
2536 37 28
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2.3 Koncynpranust ¢ mpenogasatenem /Kue/ 4 2 [K-4.2-B [JI1.1 J11.2J12.2| KoHTposbHEIE
IK-6.1-Y [JI12.5J13.1 J13.3 BOIIPOCHI,
IK-6.2-Y | D1 32 33 B4 0o0CyKIeHHe
D556 D7 28
29
24 IIpoBepka 3HaHMII CTy€HTa IO TaHHON 4 44,65 | IIK-4.1-3 [JI1.1JI1.2J12.2 | Dx3ameHaIMOHH
JUCLIMITINHE /DK3aMeH/ IIK-4.1-y [J12.3J13.1 J13.2 bl€ OMIIETHI
IIK-4.2-Y JI3.3 B cooTBeTcTBHM
01323334 | cpesynbrarom
D596 D7 D8 | cTaBHTCA OICHKA
29

5. OHEHOYHBIE MATEPHAJIBI I1O JUCHUIIJIMHE (MOAYJIIO)

OHSHO‘{HLIQ MaTepualibl IPUBEACHBI B ITPUIIOKCHUU K pa6oqe171 MnporpaMme JUCHHUITITINHBI (CM. JAOKYMCHT ((OIICHO'{HLIC MaTepuraJibl 110
JUCHUIIIIMHE «:‘)J'ICKTPOHI/IKa, MUKPO3JICKTPOHUKA U HaHO3J'IeKTpOHI/IKa»).

6. YY4EBHO-METOAUYECKOE U HH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI (MOAYJIST)

6.1. PexomeHnayemas iutepatypa

6.1.1. OcHoBHas JlUTEpaTypa

Ne ABTOpBI, COCTABUTENH 3arnaBue WspatensctBo, | Komuuecto/
roj Ha3Banue ObC
JI1.1 |Toncroryszos A.b. ABTOMaTH3MpOBaHHAsE 00pa00TKa MH(POPMALIUH ITPH Psizanb, 1997, 1
JMarHOCTHKE MTPOLIECCOB MIEKTPOTEXHONOTHH : MeTtoa.ykaz.k  [20c.
nab.paboram
JI1.2 |Toncroryszos A.b. ABToMaTH3MpOBaHHast 00paboTKa MH(GOPMALIUY TIPH Psizanb, 1997, 1
JMarHOCTHKE MTPOLIECCOB MIEKTPOTEXHONOTHH : MeTtoa.ykaz.k  [20c.
nab.paboram
6.1.2. [lonotHUTEILHAS TUTEpPaTypa
Ne ABTOpBI, COCTABUTENN 3araBue WznarensctBo, | KommuectBo/
rox HazBaHue ObC
JI2.1 |Tposn I1. E., CaxapoB |HanosnekrpoHuka : yueOHOe mocobue Tomck: Tomcknii [2227-8397,
10. B. rocynapctBenn  |http://www.ipr
pIii yauBepcuret (bookshop.ru/l
CHCTEM 3949.html
YIpaBIeHUS U
PaIrodIEeKTPOH
uku, 2010, 88 c.
JI2.2 |dparysos B. I, MuKpo- 1 HAHORJICKTPOHHKA : y4eOHOe mocodue HoBocubupck: |978-5-7782-
Ocreprak JI. 1. HoBocubupcku i [2095-9,
rocynapctBenn  |http://www.ipr
pIii Texauyeckuii (bookshop.ru/4
VHHUBEPCHUTET, 5107.html

2012, 38c.




No ABTOpBI, COCTABUTENN 3arnaBue W3natensctBo, | KommuectBo/
rop Ha3anue DBC

JI2.3 |PactBOposa 1. 1., OJNeKTpOHWKA M HAaHOYJIEKTPOHHKA : ydeOHoe mocobue CaHkT- 978-5-94211-
Tepexos B. T, IMerepOypr: 763-4,
PactBoposa U. U. CaHKT- http://iwww.ipr

ITerepbyprekuii  |bookshop.ru/7
TOPHBII 1712.html
YHUBEPCHUTET,

2016, 205 c.

JI2.4 |Buxpos C.IL, Hanorexnonoruu u ux npumenenue: B 2 4. Y.1. — luarnocruka |Ps3ans: PULL ,

Buminsikos H.B. HaHOOOBeKkTOB. HaHoMaTepuabl. HaHos ek TpoHuKa : PI'PTY, 2012, |https://elib.rsre
Mouorpadust u.ru/ebs/downl
0ad/506

JI2.5 |lyxa A.A. Hanoanexrponnka : yue6. mocodne it By30B M.: ®uzmarmur, |978-5-89155-

2007, 463c. 163-3,1
6.1.3. MeTroauueckue pa3padoTku
Ne ABTOpBI, COCTABUTENN 3arnaBue WznarensctBo, | Komuuecro/
roj Ha3BaHue ObC

JI3.1 |Mapronus B. I, BBenenne B HAHOTEXHOJIOTHIO CaHkKT- 978-5-8114-
XKabpes B. A., IMetepOypr: 1318-8,
Jlykbsiros I'. H., Tynuk Jlansb, 2012, 464 |http://e.lanboo
B. A. c. k.com/books/e

lement.php?
pll_cid=25&p
11_id=4310

JI3.2 [KobGascu H. BBeznenue B HAHOTEXHOJIOTHIO M.: BUHOM. 978-5-94774-

Jlabopatopust 841-3,1
3uanui, 2008,
134c.

JI3.3 |Mapronus B. I, BBeneHne B HAHOTEXHOJIOTHIO CaHkKr- 978-5-8114-
XKabpes B. A., [erepOypr: 1318-8,
JIyxesros I'. H., Tymux Jlans, 2022, 464 |https://e.lanbo
B. A. c. ok.com/book/2
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6.2. ITepeuenn pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKANIMOHHO# ceTH "MHTepHer"

31 [1. Cucrema mucranumonnoro odydenus ®I'bOY BO «PI'PTY», pexxum noctyna

92 |2. EauHoe OKHO JOCTyna K 00pa30BaTeIbHBIM pecypcam

93  |3. Uutepuer Yuusepcurer MubopmannonHsix TexHomorui

D4 4. DnekTpoHHO-OMbOIHOTeuHast cucrema «IPRbooksy [AnektpoHHbIit pecypc]. — Pexxum octymna: 1ocTyrn U3 KOPIOPaTUBHOM
ceru PIPTY — cBOOOAHBIM, 1OCTYN U3 ceTH MIHTEpHET — 1Mo mapoo

D5 |5. DnekTpoHHO-OMOIMOTeYHAs CHCTeMa n3aTenbeTa «Jlauby [DneKTpoHHbIH pecypce]. — Pexum gocryna: goctym u3
koprniopatuBHoi cetu PIPTY — cB0oOOHEBIH, HOCTYyI U3 ceTH MIHTEpHET — 1Mo maposiro

D6 6. Dnekrponnas 6ubnuorexka PIPTY [DnektponHslii pecypc]. — Pexxum noctyna: u3 kopnopatusHoit cet PIPTY — no
MIapOITIo

D7 |7. CnpaBouHas cucreMa «EnnHOe OKHOY» (IOCTYI K HH(OPMALIMOHHBIM pecypcam)

98 |8. YuuBepcurerckas oudmuoreka ONLINE

29 |9. DnekrponHo-6nbMoTeUHas cuctema «Kuauradonm

6.3 IlepeyeHb MporpaMMHOro odecrnevyeHusi 1 MHPOPMAIIUOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHDb JIMLIEH3HOHHOTO H CBOOOHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOI0 00ecneYeHus, B TOM YHCJIe 0Te4eCTBEHHOI 0

NMPON3BOACTBA
HaumenoBanue Onucanue

Adobe Acrobat Reader Csobognoe I1O

LibreOffice Csob6omnoe 10

Firefox Csob6omnoe 10




OnepanonHas cucrema Windows XP

Microsoft Imagine, Homep noxmcku 700102019, 6eccpoaro

Kaspersky Endpoint Security

KOMMep‘-IeCKaH JIMIOCH3UsA

6.3.2 IlepeueHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 [Cucrema KorcynsrantIlmoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUIIJIMHBI (MOIYJIS)

1 TIK: 10 mT.

obpasoBatenbHyto cpeny PIPTY.

260 y4eOHO-aIMAHHUCTPATHBHEIA KOpITyc. YdeOHas ayMuTopus IS MpoBeleHus yaeOHsIX Crienrann3npoBaHHas MeOerb
(15 nocamouHbIX MeCT), ayAUTOPHAs 10CKa, SKPaH, IPOEKTOP,

Bo3moxxHOCTh INOAKIIYCHHUA K CCTH ((I/IHTCpHCT)) n oOecreuecHne AO0CTYyIlIa B DJJICKTPOHHYIO I/IH(bOpMaI_[I/IOHHO-

II0CaJI0YHBIX MECT)

2 TIK: Intel Celeron CPVJ1800 — 25 .
B03MOXKHOCTh TMOAKIIOYEHHST K ceTH VIHTepHeT M OOecrmeveHHeM JOCTyla B 3JICKTPOHHYIO HWH(OPMAIMOHHO-

obpasoBatenbHyto cpeny PIPTY

501 mabopaTopHEIil Kopiyc. YueOHas ayIuTOpHUs I MPOBEACHUS yaeOHbIX 3aHAThil CriennanusnpoBanHas Medens (37

8. METOAUWYECKHUE MATEPHAJIbBI I10 JUCIUIIJIMHE (MOAYJIIO)

Mertonudeckoe o0ecrieueHue MPUBEICHO B MIPUIMKEHUH K pabouei mporpaMmMe TUCHUIUTUHBI (CM. ZoKyMeHT "MO 1o auciuruinge

SJIEKTPOHUKA, MUKPOSJIEKTPOHNKA 1 HAHOSJIEKTPOHUKA").

noAnncCAHO
3ABEAYIOLLIMM
KA®E/PbI

NoAn1CAHO
3ABEAYIOLLMM
BbINMYCKAIOLLIEN
KA®E/IPbI

NOANNCAHO
MPOPEKTOPOM T10 YP

[IOKYMEHT MOAMWUCAH 3MEKTPOHHOW MOANMUCHIO

®reoy BO "PrPTY", PIPTY, 'yces Cepreii Viropesuy, 04.10.23 12:51
MpopeKTop Mo Hay4yHol paboTe 1 MHHOBALMSAM (MSK)

®reoy BO "PrPTY", PIPTY, 'yces Cepreii Viropesuy, 04.10.23 12:51
MpOpeKTOp MO Hay4HOW paboTe U MHHOBALMSM (MSK)

®reoy BO "PrPTY", PIPTY, Kopsuko Anekcelt 04.10.23 13:07
BsiuecnaBoBud, MpopekTop no y4ebHoit paboTte (MSK)

Onepatop 340 000 "KomnaHus "TeH3op"

MpocTtas noanucb

MpocTtas noanucb

Mpocrtas noanucb




