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®dopma o0ydeHus O4Hast
OO1mas TpyL0eMKOCTb 23ET
PacnpesesieHre 4acoB JHCHUIIMHBI IO CeMeCTPaM
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Hroro ayn. 32,25 32,25 (32,25 132,25
KonTaktHas paborta 32,25 (32,25 32,25 32,25
Cawm. pabora 31 31 31 31
Yacel Ha KOHTPOJIb 8,75 8,75 8,75 8,75
Uroro 72 72 72 72

r. Psa3ann



IIporpammy cocraBui(u):

K.M.H., 00Y., Kcend306 Anexcandp Barenmurosuu

Pabouas nporpaMma AUCIHIUIHEL

epenaya uHpopManuu 0T MUKPO3JIEKTPOHHBIX JaTYNKOB

paspaborana B coorBercTBUU ¢ PI'OC BO:!

®I'OC BO - 6akanaBpuart o Hanpasienuto nmoarotoeku 11.03.01 Paguorexnuka (npuka3z Muno6pHayku Poccun ot 19.09.2017 r. Ne
931)

COCTaBJIeHa HAa OCHOBaHWHU Y4eOHOTO IJIaHa:
11.03.01 Panmorexnuka
YTBEP)KICHHOTO YYEHBIM COBETOM By3a OT 26.01.2024 mpoTokom Ne 8.

Pabouas nmporpamma oroOpeHa Ha 3aceqaHuu Kadeapsl

PagnoTexHHYeCKHX yCTPOHCTB

[Iporokoin ot 30.05.2024 . Ne 9
Cpok zeiicTBus nporpammsl: 2024-2028 yu.r.
3aB. kadenpoit [Tapumn FOpuii Hukonaesuy



BusupoBanue PII/I st ucnosiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nporpaMma nepecMoTpeHa, 00CYKAeHa U 0100peHa s
ucronHenus B 2025-2026 yue6HOM TOy Ha 3aceTaHny Kadheapsl
PagnoTexHHYeCKHX yCTPOHCTB

IIporokomor _ 2025r. Ne

3aB. kadenpoi

Busuposanue PII/I st ucnosiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas nmporpamma nepecMoTpeHa, 00CyXIeHa U 0100peHa ISt
ucnoyiHenus B 2026-2027 yueOHOM ro1y Ha 3aceqaHnuy Kadeapbl
PagnoTexHHYeCKHX yCTPOHCTB

IIporokomor _ 2026 r. Ne

3aB. kadenpoit

Buzuposanmue PIL/I x5 ucnonHenust B ouepeHOM y4eOGHOM roay
Pabouas nmporpamma nepecMoTpeHa, 00CyXIeHa U 0100peHa st
ucnoyiHenus B 2027-2028 yueOHOM ro1y Ha 3aceqaHuy Kadeapbl
PaguorexHHYeCcKUX yCTPOHCTB

[Iporoxomor 2027 r. Ne

3aB. kadenpoi

Busuposanue PII/I st ucnosiHeHUs B 04epeTHOM Y4eOHOM roay

Pabouas nporpaMma nepecMoTpeHa, 00CYKAeHa U 0100peHa s
ucronHenus B 2028-2029 yue6HOM Toay Ha 3aceTanuu Kadheaps

PagnoTexHHYeCKHX yCTPOHCTB

IIpoTokomor __ 2028 r. Ne

3aB. kadenpoit




1. LIEJIM OCBOEHMS AUCLUILINHBI (MOIY.JIST)

1.1|dopmMupoBanue 3HaHU# 10 GPU3MIECKUM TIPUHIIATIAM PAOOTHI, KOHCTPYKTUBHO-TEXHOJIOTHYECKUM OCOOCHHOCTSIM,
METPOJIOTHYECKUM U IKCILTYaTalIMOHHBIM XapaKTePUCTHKAM MUKPOIJIEKTPOHHBIX H3MEPUTEIBbHBIX TIpeodpazoBatenel 1
JIATYHMKOB, & TAK)XE [0 BOIIPOCAM IIPOCKTHPOBAHMS HHTETPATIbHBIX JATYMKOB U IPUMCHEHHUS UX B IPHOOpax
MHUKpPOCUCTEMAX.

2. MECTO JUCHUIIIUHBI (MOIY.JI5I) B CTPYKTYPE OBPA30BATEJBHOM ITPOTPAMMBI

Huxn (pasgen) OIL: |El .B.JIB.04

2.1|TpeGoBanus K npeABapUTeIbHON NOATOTOBKE 00y4aIOLIEerocs:

2.1.1|OcHOBBI 2NEKTPOHUKN

2.1.2| ABTOpErpecCHOHHOE MOAETHUPOBAHIE PATHOTEXHUIECKIX CUTHAIOB

2.2|JucuMnianHbl (MOIY/IH) U NPAKTUKH, 1J18 KOTOPBIX OCBOEHHE AAHHOMN JMCIHUIIIMHBI (MOAY.I51) HEOOX0IUMO KaK
npeauecTByOee:

2.2.1/OcHOBbI KOMIIBIOTEPHOTI'O MOJIEIUPOBAHUS U NpoekTupoBanus POC

2.2.2|IIpou3BoACTBEHHAs IPAKTUKA

2.2.3|YcrpoiictBa 'OC

2.2.4|HayuHo-uccnenoBarenbckas pabora

2.2.5|0OnTHKa U POTOHUKA HAHOCTPYKTYP

2.2.6]/OnTUKO-3/1eKTPOHHbBIE CUCTEMBL

2.2.7|0ntuueckue ycTpoicTBa B paluOTEXHUKE

2.2.8|CBY npuemo-miepesaronye ycTpoicTsa

2.2.9|CriyTHHKOBBIE paJHONIPHUEMHBIE CHCTEMBI

2.2.10|Texauka 1 TEXHOJIOTHH MOTYIIPOBOIHUKOB

2.2.11|®u3uka nosynpoBoIHUKOB

2.2.12|BbinonHeHye U 3alllUTa BBITYCKHON KBaIM(DUKALMOHHOM paboTh

2.2.13|IIpenaumiioMHast mpaKTUKa

2.2.14| Texnonoruueckas (MPOEKTHO-TEXHOJIOTMYECKAsI) MPAKTHUKA

2.2.15|OcHoBBI TCICBUACHUA U BUACOTCXHUKHU

2.2.16|IIpoexruposanue PJIC

2.2.17|CxBO3HOE IPOEKTUPOBAHUE PATUOTEXHUUECKUX YCTPOICTB

2.2.18|Cpencrsa 3amutsl PJIC ot momex

2.2.19|Cratuctuyeckas reopus PTC

2.2.20[Ycrpoiictra IIOC

2.2.21|{Tudpossle cucremsl nepenauu uHGopmauu

2.2.22|PaguoTeXHUYECKUE CUCTEMBI

2.2.23|dusnka MEUKPOAIEKTPOHHBIX CTPYKTYP

2.2.24|®opmupoBanne 1 00pabOTKa ONTUYECKUX CUTHAIIOB

3. KOMIETEHIIMY OB YYAIOIIEIOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS1 1Y CLIAIIJIMHbBI
(MOJLYJIST)

IIK-1: Cnioco6en MoaeMpoOBaTh, AaHAJU3UPOBATH M BepU(PUUHMPOBATH Pe3yabTaThl MOAEJIMPOBAHMS pPa3padoTAHHBIX
NPHHIUIHAAIBHBIX CX€M aHAJIOTOBBIX 0JIOKOB 0eCIPOBOIHBIX HHPOPMALMOHHBIX CHCTEM

IIK-1.1. IlpoBoAUT MO/IeIMPOBAHME AHAJIOIOBbIX 0/10KOB 0ecPOBOJHBIX HHPOPMALMOHHBIX CHCTEM U
€J10:KHO(YHKIIMOHAILHOTO 0/10Ka CpeACTBAMH ABTOMATH3MPOBAHHOI0 MPOEKTUPOBAHNUS, B TOM YHCjIe CTATHCTHYECKUMH
MeToAaAMU

3HaTh

OCHOBHbIE (pU3HYeCKHe TTapaMeTpbl U MOJIEIIN aHAJIOTOBBIX OJIOKOB PagHOPOTOHHBIX YCTPOICTB

YmeTn

WCTIOJIb30BaTh Pa3JIMYHbIC METO/IbI MOJICIIMPOBAHNUS, B TOM YHUCIIC UX KOMOWHAIINY, IPH MPOCKTHPOBAHNH aHAJIOTOBBIX OJIOKOB
pannodOTOHHBIX YCTPOMCTB

Baagersb

HaBBIKaMU paboThI CO CPEICTBAMU aBTOMATHU3UPOBAHHOTO MTPOEKTHUPOBAHUS U MOJICIIUPOBAHUS aHAJIOTOBBIX OJIOKOB pasuo(OTOHHBIX
YCTPOUCTB

IIK-1.2. IIpoBepsieT cOOTBETCTBHE Pe3yJILTATOB MO/IeJIMPOBAHNS TPeOOBAHUSIM XapaKTePUCTHK aHAJIOTOBBIX 0J10KOB
0ecrnpoBOAHBIX HHPOPMALIMOHHBIX CHCTEM




3HaTh

METO/IbI TIPOBEPKH COOTBETCTBUSI PE3YJIbTATOB MOJICIUPOBAHUS TPEOOBAHMUS XapaKTEPUCTHK aHAIIOTOBBIX OJIOKOB PaaHO(POTOHHBIX
YCTPOMICTB

YMmeTh

MIPOBOJUTH CPABHUTEJIBHBIN aHAIN3 PE3yJbTaTOB MOJICIMPOBAHMSA U BBISBISTH KPUTHUECKUE PA3In4Us ¢ TpEOOBAHUAMU
XapaKTePUCTUK aHAJIOTOBBIX OJIOKOB pasno(POTOHHBIX YCTPOUCTB

Baagerb

HaBBIKAMH aHAJIM3a PE3YJIbTATOB MOJICIHMPOBAHUS aHAJIOTOBBIX OJIOKOB CPEICTBAMH aBTOMATH3HPOBAHHOTO MPOCKTUPOBAHUS C
yderoM ocobeHHOCTel IM(POBBIX METOIOB MOJICIIUPOBAHUS

IIK-4: CnocoGeH pa3pabdaTbiBaTh NIePBHYHBIN U YTOUHEHHbI BADUAHT CXeMOTEXHHYECKOI'0 ONMCAHNS AHAI0rOBbIX 0JI0KOB
HH(OPMAIMOHHBIX CHCTEM € MPOBeJeHHeM OLIEHOYHOr0 pacyeTa HX MapaMeTpoB

IIK-4.1. Onpenensier Yuc/aeHHbIe 3HAYeHHUs] TEXHUYECKHX XaPAKTEPUCTUK AHAJIOIOBbIX 0JI0KOB 0eCIPOBOIHBIX
HHQOPMALHOHHBIX CHCTEM

3HaTh

6a30BbIe (PU3NYECKUE U MATEMATHUYECKHE 3aKOHBI OMPECICHUS YNCIICHHBIX 3HAYCHHIH XapaKTePHCTUK aHAIOTOBBIX OJIOKOB
0ecIIpOBOIHBIX PAJHOTEXHUYECKUX YCTPOUCTB.

YMmeth

BBINOJIHATH OLICHKY YUCIICHHBIX 3HAUCHUH TEXHUYECKUX XapaKTEPUCTHK aHAJIOTOBBIX OJIOKOB C y4ETOM MOTPEIIHOCTEN OLIEeHUBAHUS
Y CTaTUCTUYECKUX MapaMEeTPOB MPOCKTHPYEMBIX OJIOKOB OECIPOBOHBIX PAIHMOTEXHUYESCKUX YCTPOWCTB.

Baanersb

HaBBIKAMH ONPEICICHUS YUCIICHHBIX 3HAYEHUIH TEXHUUECKUX XaPaKTEPUCTHK aHAIOTOBBIX OJIOKOB OECIPOBOIHBIX
PaZMOTEXHUYECKUX YCTPOICTB, B TOM YHUCIIE C UCIIOJIb30BAaHUEM IAKETOB IPHUKIIAJHBIX IPOrPaMM.

IIK-4.2. Pa3padaTbiBaeT cXeMOTeXHHMYeCKHe PellleHUsI AHAJIOT0BBIX 0JIOKOB 0eclPOBOAHBLIX HH()OPMALIMOHHBIX CHCTEM, B TOM
YHCJIe ¢ MCIO0JIb30BAHNEM TEXHOJIOIMYeCKOM MJIAT()OPMBI

3HaTh

OCHOBHBIE CXEMOTEXHUYECKUE 3JIEMEHTHI, BXO/ISIIIUE B COCTAB aHAJOTOBBIX OJIOKOB OECIIPOBOIHBIX PAJMOTEXHUYECKUX YCTPOUCTB.
YMmeth

BbIOMpATh ONTHUMAJIbHBIE CXEMOTEXHUYECKHE PELICHUS ISl IPOSKTHPOBAHUS aHAIOTOBBIX OJIOKOB OECIIPOBOJHBIX
PAIMOTEXHUYECKUX YCTPOIMCTB C Y4€TOM TPEeOOBAaHUN TEXHUYECCKOTO 3aIaHHS.

Baanersb

HaBBIKAMHU pabOTHI C UCIIOJIb3YEMOI TEXHOJIOTHYECKON TIAaT(GOPMOii UIs MPOSKTUPOBAHHUS aHAJIOTOBBIX OJIOKOB OECIIPOBOIHBIX
PaZMOTEXHUYECKUX YCTPOICTB.

IIK-4.3. UuTerpupyer cxeMoOTeXHUYeCKHE PellIeHUsI AHAJOTOBBIX 0J10KOB 0ecIPOBOIHBIX HHPOPMALMOHHBIX CHCTEM B COCTaB
CJI0:KHO(PYHKIIMOHAJIBHOTO 0J10Ka

3HaTh

TpeOOBAHUS U METOJBI MO COTIACOBAHHUIO MMAPaMETPOB OTJCIbHBIX AHATOTOBBIX OJIOKOB IPU HHTETPUPOBAHUU B COCTAB
CIIO)KHO(YHKIIMOHATIBLHOTO 0JI0Ka OECIPOBOIHBIX PAJIMOTEXHUYECKUX YCTPOMCTB.

YMmern

pa3pabaTbIBaTh CXEMOTEXHUUECKHE PEIICHUS], IO3BOJIIOIINE BBIOIHATL COSINHEHNE OTACTBHBIX AHATIOTOBEIX OJIOKOB B COCTaBE
CII0)XKHO(]YHKIIMOHAJIBHOTO OJIOKa.

Baagersb

COBPEMEHHBIMH QJITOPUTMAMH M POrpaMMaMH OIL[EHKH BO3MOXKHOCTH HHTETPUPOBAHHMS OTICIbHBIX aHAJIOTOBBIX OJIOKOB B COCTaB
CII0)XKHO( YHKIIMOHATIBHOTO OJIOKA.

B pe3yabTaTe ocBOeHUsI AMCHUILIUHBI (MOYJIs) 00y4Yaomiicsi A0JKeH

3.1{3naTn:

3.1.1|- BuIBI U PU3HUYECKHE TPUHIMITBI PA00THI AaTYNKOB MOMC, UX KOHCTPYKIHUIO, TEXHOJIOTHIO IPOU3BOICTBA, HCTOYHUKU
MIOTPELIHOCTEH U3MEPSIEMBIX BEJIMYHH;

3.1.2|- obuye NpUHIMIBL pa3pab0TKU MUKPOIIEKTPOHHBIX U3MEPUTENbHO-UH(POPMALUOHHBIX CPEACTB;

3.1.3|- npeameTHBIE 00IACTH MO TEPMHHOJIOTHH, IPUHIKIIAM PaOOThI, TEXHUKO-9KOHOMHYECKHM XapaKTepUCTHKAM, BOIIPOCaM
MPOEKTUPOBAHUS U IPUMEHEHHS TpeoOpazoBaTenell 1 JaTYMKOB HA OCHOBE MUKPO- M HAHOTEXHOJIOTHH.

3.2|Ymerh:

3.2.1|- u3MepATh U HHTEPIPETUPOBATH CUTHAIIBI JaT9NKOB MOMC, UCTIONB3Ys TEXHIYECKOE ONICAHNE;

3.2.2|- oueHUBATh W PACCUUTHIBATH OCHOBHBIC TEXHHUKO-9KOHOMHUYECKUE XAPAKTEPUCTUKH MHUKPOIJICKTPOHHBIX AaTYHKOB U
npeoOpaszoBaTerneii;

3.2.3|- ucnonp30BaTh aNIapaTypy ANs IKCIEPUMEHTAIBHOTO UCCIIEOBAHNS XapAKTEPHUCTUK MHUKPOIICKTPOHHBIX 1aTYUKOB U
npeobpa3zoBareneil.

3.3|Baanern:

3.3.1|- MaTeMaTHYECKUM aNapaToM JUls OIMCaHUSI MOJeNH u3Mepenuil u norpemsocreit MOMC, 06paboTKu JaHHBIX JaTYUKOB;

3.3.2|- mpaKkTU4YEeCKUMH HAaBBIKAMH OLEHKH OCHOBHBIX METPOJIOTHYECKHX M OKCITyaTaIlMOHHBIX XapakTtepuctuk MEMS.




4. CTPYKTYPA U COJAEP KAHUE JTUCIUIIJIMHBI (MOLY JIsT)

I1K-4.3-B

Kox HanmeHnoBanue pa3zaesoB u TeM /Buj 3anatus/| Cemectp / | Yacos | Komneren- | Jlutepatypa ®opma
| saHaTHS Kvpe LHH KOHTDOJIS
Pazgen 1. Coaep:kanue AMCHUNIMHBI

1.1 Knaccugukanus MUKpO3JIEKTPOHHBIX JaTYUKOB 7 0
/Tema/

1.2 MEMS natunku B HHGOPMALMOHHBIX CHCTEMAX. 7 2 TIK-1.1-3 JIT.1JI1.2
MEMS axcenepoMeTp, MarHUTOMETP, AaTUHK IIK-1.1-y  [JI1.3J12.1 JI2.2
YIJI0BOM CKOPOCTH: 0000IICHHAs CTPYKTYpHAas TK-1.1-B
cXeMa, IPUHIMII ACUCTBHA, KOHCTPYKIIHS, I1K-1.2-3
3JIEKTPOHHOE CUNUTBHIBAHUE U3MEPSIEMOI IIK-1.2-Y
¢busnyeckoit BenuuuHsl. /JIex/ IIK-1.2-B

I1K-4.1-3
IIK-4.1-¥Y
I1K-4.1-B
I1K-4.2-3
[1IK-4.2-Y
I1K-4.2-B
I1K-4.3-3
IK-4.3-Y
I1IK-4.3-B

1.3 Knaccugukanus MUKpO3JIEKTPOHHBIX JaTYUKOB 7 4 IIK-1.1-3 JI1.1J11.2

/Cp/ MK-1.1-y [JI1.3J12.1 JI2.2
IIK-1.1-B
IK-1.2-3
IIK-1.2-y
IIK-1.2-B
I1K-4.1-3
IIK-4.1-¥Y
I1K-4.1-B
I1K-4.2-3
IK-4.2-y
I1IK-4.2-B
I1K-4.3-3
I1IK-4.3-Y
I1K-4.3-B

1.4 Ionxnrouenre MUKpO3JIEKTPOHHBIX JaTYHKOB 7 0
/Tema/

1.5 [Toaxrouenue, HaCTpoOiiKa M CYUTHIBAHNE 7 2 TIK-1.1-3 JIT.1JI1.2
JIaHHBIX C JaT4uKa. PerucrpoBas opranusanus TIK-1.1-Y |J11.3J12.1 J12.2
namsITy ¥ JaHHeiX. [lepBuunas oOpadoTka TK-1.1-B
MIOKa3aHUH U yIIPaBIECHUE €€ IIapaMeTPaMU Yepe3 I1K-1.2-3
peructpsl. Hlunst [2C u SPI. [Ipotokossr IIK-1.2-Y
B3alMOJEICTBHSI BEAYIETO YCTPOUCTBA C IIK-1.2-B
JatauxoM. /Jlex/ I1K-4.1-3

IIK-4.1-¥Y
I1K-4.1-B
I1K-4.2-3
IK-4.2-y
I1IK-4.2-B
I1K-4.3-3
I1IK-4.3-Y




1.6

YreHne TaHHBIX C TaTYHKOB. /J1ad/

IIK-1.1-3
IK-1.1-¥
IK-1.1-B
IK-1.2-3
IIK-1.2-y
IK-1.2-B
I1K-4.1-3
IIK-4.1-¥
I1K-4.1-B
I1K-4.2-3
[1IK-4.2-Y
IK-4.2-B
I1K-4.3-3
IIK-4.3-Y
I1IK-4.3-B

J1.1J11.2
JI1.3J12.1 J12.2

1.7

[MonxiroueHre MUKPO3JIEKTPOHHBIX JaTYUKOB H
obmen nanubsiMu /Cp/

IK-1.1-3
IIK-1.1-y
IK-1.1-B
IIK-1.2-3
IK-1.2-y
I1K-1.2-B
I1K-4.1-3
IIK-4.1-¥Y
IK-4.1-B
I1K-4.2-3
IIK-4.2-Y
I1K-4.2-B
I1K-4.3-3
IIK-4.3-Y
I1IK-4.3-B

JI1.1J11.2
JI1.3J12.1 J12.2

1.8

H3roToBieHNEe MUKPOIIICKTPOHHBIX JATINKOB
/Tema/

1.9

[Ipouecc m3rotonenust MEMS octpykryp mo
texnosorn KMOII u ero ocobennocru.
Jlutorpadus u oTpsIB. JKepTBEHHBIH CIIOiA,
H30TPOIHOE W AaHU30TPONHOE TPABJICHHUE.
Marepuaibl 1 KOMIIOHEHTBI TIpoLiecca
usrotopnenus. /Jlex/

IK-1.1-3
IIK-1.1-y
IK-1.1-B
IK-1.2-3
IIK-1.2-y
IK-1.2-B
I1K-4.1-3
IIK-4.1-¥
I1K-4.1-B
I1K-4.2-3
[1IK-4.2-Y
I1K-4.2-B
I1K-4.3-3
IIK-4.3-Y
I1IK-4.3-B

J1.1J11.2
JI1.3J12.1 J12.2

TeXHOJIOTHS U3TOTOBICHUS MUKPOAIEKTPOHHBIX
natyukos /Cp/

IK-1.1-3
IIK-1.1-y
IK-1.1-B
I1K-1.2-3
IK-1.2-y
I1K-1.2-B
I1K-4.1-3
IIK-4.1-¥Y
IK-4.1-B
I1K-4.2-3
IIK-4.2-Y
I1K-4.2-B
I1K-4.3-3
I1IK-4.3-Y
I1K-4.3-B

J1.1J11.2
JI1.3J12.1 J12.2

ITorpentHoCTh U MIYMBI MUKPOAJICKTPOHHBIX
natuukoB /Tema/




1.12

Kone6anus u mrympl B MEMS narunkax.
UyBCTBUTENBLHOCTD, pa3pelIarolas CliocoOHOCTh
U IMHaMHUYecKoil nquana3zon. Cmelenue, 1peid,
HEJIMHEWHOCTh. AHAIIU3 IIYMOB M HECTAOUJIBHOCTH:
BeI6OpouHOE cpeanee u CKO, Bapuanus Aulana.
[Jex/

IIK-1.1-3
IK-1.1-¥
IK-1.1-B
IK-1.2-3
IIK-1.2-y
IK-1.2-B
I1K-4.1-3
IIK-4.1-¥
I1K-4.1-B
I1K-4.2-3
[1IK-4.2-Y
IK-4.2-B
I1K-4.3-3
IIK-4.3-Y
I1IK-4.3-B

J1.1J11.2
JI1.3J12.1 J12.2

VYnpasienue napameTpaMu 1aT4MKOB. /J1a6/

IK-1.1-3
IIK-1.1-y
IK-1.1-B
IIK-1.2-3
IK-1.2-y
I1K-1.2-B
I1K-4.1-3
IIK-4.1-¥Y
IK-4.1-B
I1K-4.2-3
IIK-4.2-Y
I1K-4.2-B
I1K-4.3-3
IIK-4.3-Y
I1IK-4.3-B

JI1.1J11.2
JI1.3J12.1 J12.2

1.14

ITorpentHoCTh U MIYMBI MUKPOAJICKTPOHHBIX
natuukos /Cp/

IIK-1.1-3
IK-1.1-¥
IK-1.1-B
IK-1.2-3
IIK-1.2-y
IK-1.2-B
I1K-4.1-3
IIK-4.1-¥
IK-4.1-B
I1K-4.2-3
IIK-4.2-Y
I1K-4.2-B
I1K-4.3-3
IIK-4.3-Y
I1K-4.3-B

J1.1J11.2
JI1.3J12.1 J12.2

O6paboTKa U MHTEpIPETALNS TOKA3aHUI JaTYUKOB
/Tema/

Mopensb yrioBoii opueHTanuu. /J1a6/

IK-1.1-3
I1K-4.1-3
IIK-4.1-¥
I1K-4.1-B
I1K-4.2-3
[1IK-4.2-Y
I1K-4.2-B
I1K-4.3-3
IIK-4.3-Y
I1IK-4.3-B

J1.1J11.2
JI1.3J12.1 J12.2

1.17

Kanubposka u ¢unprpanus. /J1ad/

IIK-1.1-3
I1K-4.1-3
IIK-4.1-¥Y
IK-4.1-B
I1K-4.2-3
IIK-4.2-Y
I1K-4.2-B
I1K-4.3-3
IIK-4.3-Y
I1IK-4.3-B

J1.1J11.2
JI1.3J12.1 J12.2




1.18

Bropuunas 00paboTka moka3aHuii: GpuiIbTpanus,
JUICKPETH3aLsl, KBAHTOBAHUE U JIELIUMALUS
CHUTHAJIOB MUKPOJIEKTPOHHOI'O AaTUUKa. XpaHEHUE
Y CUUTHIBAHUE MOKa3aHUH, IM(poBas GUIbTpALS.
O06006mmennsii anroput™m MHC, unrerpuposanue u
KoMIIekcupoBanne. KammOpoBka 1 BEICTaBKa.
/JTex/

IIK-1.1-3
IK-1.1-¥
IK-1.1-B
IK-1.2-3
IIK-1.2-y
IK-1.2-B
I1K-4.1-3
IIK-4.1-¥
I1K-4.1-B
I1K-4.2-3
[1IK-4.2-Y
IK-4.2-B
I1K-4.3-3
IIK-4.3-Y
I1IK-4.3-B

JI1.1J11.2
JI1.3J12.1 J12.2

O06paboTKa U MHTEpIPETALNS TOKA3aHUI JaTYUKOB
/Cp/

IK-1.1-3
IIK-1.1-y
IK-1.1-B
IIK-1.2-3
IK-1.2-y
I1K-1.2-B
I1K-4.1-3
IIK-4.1-¥Y
IK-4.1-B
I1K-4.2-3
IIK-4.2-Y
I1K-4.2-B
I1K-4.3-3
IIK-4.3-Y
I1IK-4.3-B

JI1.1J11.2
JI1.3J12.1 J12.2

1.20

YcrpoiicTBa KpeMHUEBOH GoToHUKH /Tema/

1.21

DOTO3IEKTPOHHBIE MUKPOYCTPOUCTBA.
Uutepdpepomerp Maxa-lLlennepa (MZI).
Onruueckue Geppo’IeKTPUKY U
CETHETORJIEKTPHUKHU. Peannsanus MoayIsTOPOB,
npeobpasoBareneil u punpTpos. Jarunk Ileka-
Xaprmanna. ®oronnsie AT /Jlex/

IIK-1.1-3
IK-1.1-¥
IK-1.1-B
IK-1.2-3
IIK-1.2-y
IK-1.2-B
I1K-4.1-3
IIK-4.1-¥
I1K-4.1-B
I1K-4.2-3
[1IK-4.2-Y
I1K-4.2-B
I1K-4.3-3
IIK-4.3-Y
I1K-4.3-B

JI1.1J11.2
JI1.3J12.1 J12.2

1.22

®DoT0351eKTPOHHBIE MUKpOYCTpoiicTBa /Cp/

IK-1.1-3
IIK-1.1-y
IK-1.1-B
I1K-1.2-3
IK-1.2-y
I1K-1.2-B
I1K-4.1-3
IIK-4.1-¥Y
IK-4.1-B
I1K-4.2-3
IIK-4.2-Y
I1K-4.2-B
I1K-4.3-3
I1IK-4.3-Y
I1K-4.3-B

JI1.1J11.2
JI1.3J12.1 J12.2

1.23

CpenctBa tectupoBanuss MEMS uznenui, u.1
/Tema/




1.24

CpenctBa tectupoBanuss MEMS uznenuii.
DIEeKTPOHHBIA U aTOMHO-CHJIOBO MUKPOCKOII.
I'onorpaduueckuit unrepdepomerp. /Jlex/

IIK-1.1-3
IK-1.1-¥
IK-1.1-B
IK-1.2-3
IIK-1.2-y
IK-1.2-B
I1K-4.1-3
IIK-4.1-¥
I1K-4.1-B
I1K-4.2-3
[1IK-4.2-Y
IK-4.2-B
I1K-4.3-3
IIK-4.3-Y
I1IK-4.3-B

J1.1J11.2
JI1.3J12.1 J12.2

1.25

CpencrBa TeCTUPOBAHUS MUKPOIJIEKTPOHHBIX
natyukos /Cp/

IK-1.1-3
IIK-1.1-y
IK-1.1-B
IIK-1.2-3
IK-1.2-y
I1K-1.2-B
I1K-4.1-3
IIK-4.1-¥Y
IK-4.1-B
I1K-4.2-3
IIK-4.2-Y
I1K-4.2-B
I1K-4.3-3
IIK-4.3-Y
I1IK-4.3-B

JI1.1J11.2
JI1.3J12.1 J12.2

1.26

CpenctBa tectupoBanuss MEMS uznenuii, u.2
/Tema/

1.27

Cpencta tectupoBanust MEMS u3nenuii.
AnMa3Hble KBaHTOBBIE TaTUYMKH. /JIek/

IK-1.1-3
IIK-1.1-y
IK-1.1-B
IK-1.2-3
IIK-1.2-y
IK-1.2-B
I1K-4.1-3
IIK-4.1-¥
I1K-4.1-B
I1K-4.2-3
[1IK-4.2-Y
I1K-4.2-B
I1K-4.3-3
IIK-4.3-Y
I1IK-4.3-B

J1.1J11.2
JI1.3J12.1 J12.2

1.28

CpencrBa TeCTUPOBAHUS MUKPOIJIEKTPOHHBIX
natyukos /Cp/

IK-1.1-3
IIK-1.1-y
IK-1.1-B
I1K-1.2-3
IK-1.2-y
I1K-1.2-B
I1K-4.1-3
IIK-4.1-¥Y
IK-4.1-B
I1K-4.2-3
IIK-4.2-Y
I1K-4.2-B
I1K-4.3-3
I1IK-4.3-Y
I1K-4.3-B

J1.1J11.2
JI1.3J12.1 J12.2

Paznen 2. [IpomeskyTouHas aTTecTamusl.

2.1

IMonroToBka K 3K3aMeHy, MHAs KOHTAKTHas paboTa.
/Tema/




2.2

ITpuem 3auera /3auér/ 7

8,75

IIK-1.1-3
I1K-4.1-3
IIK-4.1-¥Y
IK-4.1-B
I1K-4.2-3
IIK-4.2-Y
I1K-4.2-B
I1K-4.3-3
IIK-4.3-Y
I1K-4.3-B

JI1.1J11.2
JI1.3J12.1 J12.2

23

Kouncynprauuu /MKP/ 7

0,25

IIK-1.1-3
IK-1.1-¥
IK-1.1-B
IK-1.2-3
IIK-1.2-y
IK-1.2-B
I1K-4.1-3
IIK-4.1-¥
I1K-4.1-B
I1K-4.2-3
I1IK-4.2-Y
I1K-4.2-B
I1K-4.3-3
IIK-4.3-Y
I1IK-4.3-B

JI1.1J11.2
JI1.3J12.1 J12.2

5. OHEHOYHBIE MATEPHUAJIBI 11O JUCITUIIJIMHE (MOJYJIXO)

O1leHOYHBIC MaTepUalbl IPUBEACHBI B IPHIIOKEHUN K paboyel mporpaMme AUCHUILIHHBL (CM. T0KyMeHT "OLieHOYHbIC MaTepHallbl 1o
nucuuiuiiHe JlaT4uky Ha OCHOBE MUKPO- X HAHOTEXHOJIOTHA'")

6. YHEBHO-METOJMYECKOE 1 TH®OPMAIIMOHHOE OBECHEYEHHUE JTUCHUIIJIMHBI (MOAY JIA)

6.1. PexoMeHayeMasi JiuTepaTypa

6.1.1. OcHoBHasi TUTepaTypa

Ne ABTOpBI, COCTaBUTEIHN 3arnaBue M3narensctBo, | KommuectBo/
roj HazBaHue ObC
JI1.1 |Baswmmos B. /., MHUKpPOCHCTEMHBIC AaTYUKN (PU3UUECKUX BEJIUYHUH : Mocksa: 978-5-94836-
Tumomenkos C. IL., MoHorpadus B AByX 4acTsIX TexHocdepa, 498-8,
Tumoenkos A. C. 2018, 550 c. http://www.ipr
bookshop.ru/8
4690.html
JI1.2 |CmmpnoB 1O. A., OCHOBBI HAHO- U PYHKIIHOHATLHON 3JICKTPOHUKHU CaHkT- 978-5-8114-
Coxkonos C. B., Turos ITerepOypr: 1378-2,
E. B. Jlansb, 2021, 320 |https://e.lanbo
c. ok.com/book/1
68521
JI1.3 |®Dpeiinun . CoBpeMeHHbIE JaTYUKHU : CIIPABOYHUK Mockaa: 978-5-94836-
TEXHOC®EPA |619-7, 1
,2021, 780c.;
TP
6.1.2. lono/iHUTeIbHAS JIUTEPATypa
Ne ABTODBI, COCTaBUTENU 3arnaBue UsnarenscrBo, | KommuecTso/

ron

Haspanue DbC




Ne ABTOpBI, COCTaBUTENN 3arnaBue UznarensctBo, | KommuectBo/
roj HazBaHue ObC

J12.1 |l'onoBkuna M. B. ®dusnuecKre 0CHOBBI HAHOTEXHOJIOTHH, POTOHUKH U Camapa: 2227-8397,

ontonH(pOpPMaTUKH : yueOHOe rocobue [ToBomxckmit http://www.ipr
rocynapctBeHH  |bookshop.ru/7
bl yHUBepcUTET |5423 . html
TEJICKOMMYHHUKA
UH U
UHPOPMATHKH,
2017, 140 c.

JI12.2 |ConoBeeB A. A., IIpoextupoBanne u mogenupoanne MOMC Mocksa: PTY 978-5-7339-
ITeuoB E. @., MUPDA, 2023, [1952-2,
Munnebaes B. M. 190 c. https://e.lanbo

ok.com/book/3
82754

6.3 IlepeyeHb NPOrpaMMHOr0 o0ecredeHus1 4 HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 TlepeyeHDb JUIIEH3HOHHOTO ¥ CBOOOHO PACIPOCTPAHSIEMOT0 MPOrPAMMHOTIO 00ecIieYeH sl, B TOM YHCJI€ 0Te4eCTBEHHOT0

IPOU3BOACTBA

HaumeHoBaHue

Onucanue

OneparnuonHas cuctema Windows

Kommepueckas numensust

Kaspersky Endpoint Security

Kommepueckas numen3ust

Adobe Acrobat Reader Cgobonnoe 110

LibreOffice Ceobonnoe 10

Microsoft Office Kommepueckas nuneH3us
MATLAB R2010b Beccpouno. Matlab License 666252

6.3.2 llepeyenb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJTBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI (MOAY JIS)

406 naGoparopHblii Kopmyc. yueOHas jabopaTopHs, OCHAIlleHHas J1a0OpaTOpHBIM OOOPYNOBaHHEM, A MPOBEICHUS
nabopaTopHbIX paboT M MpakTUUecKuX 3aHsaTuil Creranu3npoBanHas Medesb (20 mocamouHbIx MecT), 12 KOMITBIOTEPOB C
BO3MOJKHOCTbIO IOAKIIOUEHHs K ceTu «MHTepHeT» U obecrieueHUeM [OCTyNa B 3JIEKTPOHHYI HHGOPMAalMOHHO-

oOpazoBarenbHyto cpeny PIPTY,

[epenarunku ontnueckue MOS211A (1 wr) 1 MO428 (1 wT);
[IpuemHnK onTHYECKUN — 2 IIT;

JlenuTenb ONTHYSCKUA —2 IIIT;

Buneoxamepa SS2000A — 1 m;

Amnanusarop E7402A — 1 w;

bnox BNC-2120 — 1 mr,

Bonbr™merp ynuBepcanbHbiii B7-26 — 1 T;

MumnuBonst™meTp B3-39 — 1 ;)

I'eneparopsr 1'4-218 — 1 mt,

SFG-2107 — 1 mr,

I'3-112 — 1 wrT;

Monyne 6a3oBeiii AMBPCI ¢ npaiisepom AMBPCI-ADMDDCS8WB — 1 mir;
Uzmepurenu PCGU1000 — 1mu;

PCSU1000 — 1muT;

Ocuumnorpagsr AKUIT-4122/2V — 1 mt, C1-65 — 2 wr;
Yacrotomep U3-33 — 1 mi;

Antennas ctanius SAN-3000 — 4 mr;

Touka goctynma WBR-6000 — 2 mi;

AHTeHHa cITyTHUKOBas — | mT;

Konseptep Strong — 1 mT;

Pecuep XSAT — 1 wT;

Tenesuzop «Pybun» — 1 mr

413 nabopaTOpHBI KOpIYC. MOMEIIEHHE JUIsi CaMOCTOSTEIBHOW paboThl OOy4YaroIIUXCs, JICKIIMOHHAS ayIuTOpHs
Crienmanu3upoBanHas Me6enb (70 mocagovHbIX MECT), MAarHUTHO-MapKepHasi TOCKa, SKPaH.

Mynbtumenuiinbtii mpoextop (NEC)

[IK: Intel Core 2 duo /2Gb — 1 T

Bo3MOXXHOCTE moOnKmMO4eHHs K ceTH IHTepHeT M o0ecnedeHHeM JOCTyna B DJIEKTPOHHYIO HHGOPManHnOHHO-
obpazopatenbHyto cpegy PIPTY




415 naboparopuslii koprnyc. Ilomemmenue 11 camocrosiTenpHO# paboTsl Crienuanu3upoBanHas Mebensb (56 mocagoYHbIX
MecT), MarHUTHO-MapKepHasi JOCKa, SKpaH.

Mynprumenuiinsiii npoekrop (NEC)

[1K: Intel Pentium /8Gb — 1 T

Bo3MoXXHOCTh TOAKIIOYEHMS K ceTd MHTepHer M obOecmedeHMeM JOCTylna B SIEKTPOHHYIO HH(OPMAIMOHHO-
obpa3zopaTenbuyto cpegy PIPTY

501 naGoparopHblit kKopryc. Y4yeOHas ayquTopus Ui NpoBeacHus yueOHbIX 3ansTuil Crienmanu3upoBaHHas mebeins (37
MOCAIOYHBIX MECT)

4 [IK: Intel Celeron CPVJ1800 — 25 mt.

Bo3MOXHOCTE mOAKTIOUCHMST K cetd MHTepHeT © oOeCIedYeHHeM [OCTyla B 3JICKTPOHHYI HH()OPMAIHOHHO-
obpa3zopaTenbryto cpeny PIPTY

502 nabopatopHslii kopryc. [lomenienue uis caMocTosiTenbHoM padoThl Crienpanu3npoanHas Mebenb (37 mocagoYHbIX
MECT), ayTUTOpHAs JOCKa.

5 I1K: Intel Celeron CPVJ1800 — 25 mr.

Bo3moxkHOCTh moOakioueHuss kK cetn «lVHTepHeT» M obecneueHHWe IOCTyNma B O3JEKTPOHHYIO HH(OPMAIMOHHO-
oOpazoBatenbHyto cpeny PIPTY.

503 naGoparopHblii Kopryc. Y4yeOHas ayquTopus Ui TpoBeaeHus y4eOHbIX 3aHsaTuil CnennannzupoBanHas mebens (37
MOCAIOYHBIX MECT)

6 I1K: Intel Celeron CPVJ1800 — 25 .

B03MOXXHOCTh TONKITIOYEHHS K ceTd HHTepHeT M O0eCmedYeHHeM JOCTyla B OJIEKTPOHHYIO HWH()OPMAIMOHHO-
oOpasoBatenbHyto cpeny PIPTY

8. METOAUYECKHUE MATEPHAJIbBI 1O JUCIHUIIJIMHE (MOJY JIXO)

Metoanveckue yKa3aHusl IPUBECHBI B IPUIIOKEHUH K pabodel mporpaMme JUCIUILTHHEI (CM. JOKYMEHT "MeToauuecKie yKa3aHus
10 JUCUUIUIMHE J[aTYNKN Ha OCHOBE MHKPO- M HAHOTEXHOJIOTUI")

Onepatop 340 000 "KomnaHus "TeHzop" —

[JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO
noanncAHoO ®reoy BO "PrPTY", PIPTY, MapwuH HOpuit 06.09.24 08:41 (MSK) Mpocras noanuce
3ABEQYIOLLIMM Hukonaeswy, 3aBeaytowmin kaceapoii PTY
KA®E[PbI
MoanucaHo
noanncAHoO ®reoy BO "PrPTY", PIPTY, MapwuH HOpuit 06.09.24 08:41 (MSK) MpocTas noanucb
3ABEAYIOLLIMM Hukonaeswy, 3aBeaytowmin kaceapoii PTY
BbIMYCKAOLLIEN
KA®EPbI
MoanucaHo
NOANMUCAHO ®reoy BO "PIrPTY", PIPTY, Ep3binésa AHHa 06.09.24 09:20 (MSK) Mpocras noanuck
HAYAJTbHVUKOM YPOI AnekcaHapoBHa, HauyanbHuk YPOI




