MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3BOBAHU S POCCUMCKOM ®EJIEPALINN

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIBHOE
YYPEXJIEHHUE BBICIHEI'O OBPA3OBAHUA
"PS3AHCKH T'OCYJAPCTBEHHBIN PAIJUOTEXHUYECKAW YHUBEPCUTET UMEHHU
B.®. YTKUHA"

COI'NTACOBAHO YTBEPXIAIO

3aB. BeITycKaromiei kademps

Ilepenaya nanopManum 0T MEKPO3JIEKTPOHHBIX JTaTYMKOB

paboyas nmporpaMma JUCIHUIIAHBI (MOTYJIs)

3akperurena 3a kadenpoi PaguorexHnyeckux ycTpoicTB
VueOHblii I1aH 11.03.01_26_00.plx
11.03.01 PaguoTrexnuxa
Kamuduxarms 0akanaBp
dopma o0ydeHus o4Has
OO0mast Tpy10eMKOCTb 23ET
Pacnpenesienne 4acoB IUCHUIIJIMHBI 10 ceMecTPaM
Cemectp
(<Kypc>.<Cemectp Ha 7 (4.1)
Kypee>) Uroro
Henens 16
Bup 3ansatuii i PIT v PIT
Jlexun 16 16 16 16
JlaGoparopHbie 16 16 16 16
WMnas koHTaKTHAS 0,25 0,25 0,25 0,25
pabota
HUroro ayn. 32,25 (32,25 32,25 |32,25
KonrakrtHas pabora 32,25 (32,25 32,25 |32,25
Cam. pabora 31 31 31 31
Yacsl Ha KOHTPOJIb 8,75 8,75 8,75 8,75
Hroro 72 72 72 72

r. Psa3ann



ITporpammy coctaBui(n):

K.M.H., 00Yy., Kcen0d306 Anexcanop Barenmurnosuu

Pabouast nporpamMma JUCHUTLITUHBL

Iepenaua uH(popMaIUK OT MUKPOIJIEKTPOHHBIX IaATYHKOB

paspaborana B coorBerctBuu ¢ ®T'OC BO:

@I'OC BO - 6akanaspuar 1o HanpasiaeHuto noarorosku 11.03.01 Paguorexnuxa (npukaz Munooprayku Poccuu ot 19.09.2017 r. Ne
931)

COCTaBJIcHa Ha OCHOBAHUH y4eOHOTO TUIaHA!
11.03.01 PaguorexHuka

YTBEPKACHHOTO YUEHBIM coBeTOM By3a OT 24.04.2026 mpotokon Ne 10.

Pabouas nporpamma ogo0peHa Ha 3acelaHuu Kadeapsl

PagnoTrexHU4eCKHX YCTPONCTB

Ipotokon ot 23.06.2026 . Ne 12
Cpoxk netictBust nporpammsl: 2026-2030 yu.r.
3aB. kadenpoit [Tapmmn KOpuii Hukonaesuu



Buzuposanue PII/I nns ucnonnenusi B ouepefHOM y4eOHOM roay

PaGouas nporpamma nepecMoTpeHa, 00CykeHa U 0100peHa st
ucnonHenus B 2027-2028 yueOHOM ro1y Ha 3aceqaHuu Kabeapbl
PaanorexHn4yeckux yCcTpoicTs

[Iporokom ot 2027 . Ne

3aB. kadenpoit

Buzuposanue PIIJI nnist mcnotHeHnsi B o4epefHOM y4eOHOM roay

PaGouas nporpamma nepecMoTpeHa, 00CykIeHa U 0g00peHa s
ucnonaenus B 2028-2029 yueOHOM roy Ha 3acenaHuu Kadheapbl
PagnoTrexHU4eCKHX YCTPOICTB

IIpotoxom or 2028 r. Ne

3aB. kadenpoit

Busuposanue PII/I st ucnosiHeHus B 04epeAHOM Y4eOHOM IOy
Pabouast nporpamma nepecMoTpeHa, 00CyxIeHa U og00peHa s
ucronuerus B 2029-2030 yue6HOM roay Ha 3acenaHuu Kadbeapsl

PagnorexHHYeCKHX yCTPOHCTB

IIpoToxom or 2029r. Ne

3aB. kadenpoit

Buzuposanue PII/I nns ucnonnenusi B ouepefHOM y4eOHOM roay

PaGouas nporpamma nepecMoTpeHa, o0CykeHa U 0100peHa st
ucnonHenus B 2030-2031 yueOHOM 1oy Ha 3aceqaHnuu Kadbeapbl

PaguoTrexHH4ecKUX yCTPOMCTB

[Iporokom ot 2030 r. Ne

3aB. kadenpoit




1. IIEJTM OCBOEHUSI I CLIUIIJIMHBI (MOY.J15T)

1.1|¢opMupoBaHye 3HaHUH N0 PU3NUECKUM IIPUHIUIIAM PAaOOThI, KOHCTPYKTUBHO-TEXHOJIOTHUECKUM OCOOEHHOCTSIM,
METPOJIOTHIECKHUM U SKCILTyaTAaIIHOHHBIM XapaKTEePHUCTHKAM MUKPOICKTPOHHBIX H3MEPUTENBHBIX IIPe00pa3oBaTeneii 1
JIATYMKOB, & TAKXKE [0 BOIPOCAM MPOCKTUPOBAHYUS UHTETPAIBHBIX JaTIMKOB U IPUMEHEHUS UX B IPHOOpax U
MHKPOCHCTEMAX.

2. MECTO JUCHHATIJIMHBI (MOAYJISI) B CTPYKTYPE OBPA30OBATEJIBHOM MNPOT'PAMMBI

Hukn (pazngem) OI1: |Bl.B.IlB.O4

2.1|TpeGoBanus K NpeABapHTebHOI NOAT0TOBKE 00y4Yal01erocs:

2.1.1|/OCHOBBI 3JIEKTPOHHUKHU

2.1.2 ABTOpCFpeCCI/IOHHOC MOJCIHUPOBAHUEC PATUOTCXHNYICCKUX CUT'HAJIOB

2.2 | AncuMnauHbI (MOAYJIM) M MPAKTHKH, IS KOTOPBIX OCBOEHME JAHHOI JTMCIHUILTHHBI (MOYJIs1) He00X0AMMO KaK
npealIecTBYIOLIEE:

2.2.1|OcHOBBI KOMIIBIOTEPHOTO MOJIEIIUPOBAHUS U TIpoeKTHpoBaHus POC

2.2.2|1Ipon3BoicTBEHHAS MPAKTUKA

2.2.3|Yerpoiictea T'OC

2.2.4|HayuHno-uccnenopaTenbckas paboTa

2.2.5|Ontuka u GOTOHHKA HAHOCTPYKTYP

2.2.6|OnTHKO-37IEKTPOHHBIE CUCTEMBI

2.2.7|0nTn4eckme yCTpOMCTBa B paiOTEXHUKE

2.2.8|CBY npuemo-nepenariye ycrpoiicraa

2.2.9|CyTHUKOBbIE PaIUOIPUEMHBIE CHCTEMBI

2.2.10|TexHUKa U TEXHOJIOTUH TIOIYIIPOBOTHUKOB

2.2.11 |®Dwusnka noIyIpOBOAHUKOB

2.2.12|BoinonHenye 1 3aIuTa BBITYCKHON KBaTU(pUKAIMOHHOI paboThI

2.2.13|[IpeanumnioMHas npakTUKa

2.2.14|TexHonoruyeckas (IpOEKTHO-TEXHOIOIUYECKAsl) IPAKTUKA

2.2.15|OcHOBBI TE€JIEBUACHUS U BUIEOTEXHUKH

2.2.16|IIpoextupoBanue PJIC

2.2.17|CxBO3HOE IIPOEKTUPOBAHUE PAJHOTEXHUUECKUX YCTPOUCTB

2.2.18|Cpencrsa 3amutsl PJIC or momex

2.2.19|Cratuctudeckas teopust PTC

2.2.20|Ycrpoiictea [10C

2.2.21|{udposeie cucTeMsl niepeaud HHPOPMAIH

2.2.22|PagMoTeXHUYECKUE CUCTEMBI

2.2.23|®u3uka MUKPO3IEKTPOHHBIX CTPYKTYD

2.2.24|dopmupoBanue u 00pabOTKa ONTHYECKUX CHTHAIOB

3. KOMIIETEHIIIY OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLAIIIMHEI
(MOJLY.JI5T)

IIK-1: CnocoGen MoaeTHpPOBATh, AaHAJTU3UPOBATH U BePU(PUIHMPOBATH Pe3yabTaThl MOAEJIHUPOBAHUS Pa3pado0TaHHBIX
NPUHIUIMAIBHBIX CX€M aHAJOTOBBIX 0JIOKOB 0eCIIPOBOIHBIX HHPOPMAMOHHBIX CHCTEM

IIK-1.1. IIpoBoauT Mo€JIMPOBAHME AHATOTOBBIX 0JIOKOB 0eCPOBOIHBIX HHPOPMAIIMOHHBIX CHCTEM H
CJI10KHO(YHKIMOHAJILHOIO 0JIOKA CPeICTBAMHI ABTOMATH3HPOBAHHOIO IPOEKTHPOBAHUS, B TOM YHCJ€ CTATHCTHYECKMMHU
MeToAaMHU

3Hath

OCHOBHBIC (PU3UYECKHUE MAPAMETPhI U MOJEIH aHAJIOTOBBIX OJOKOB panoPOTOHHBIX YCTPOHCTB

Ymernb

HCIIOJIb30BaTh Pa3IMYHbIC METO/IbI MOJICIIUPOBAHHMS, B TOM YHCIIC UX KOMOWHAIMH, TIPU MPOSKTHPOBAHUH aHAJIOTOBBIX OJOKOB
panuoOTOHHBIX YCTPONUCTB

Buaaners

HaBbIKaAMH paGOTbI CO CpCACTBAMH aBTOMATU3UPOBAHHOI'O IIPOCKTUPOBAHUA U MOACIMPOBAHUS aHAJIOTOBLIX OJIOKOB pa,[lI/IO(l)OTOHHle

YCTPOUCTB

IIK-1.2. IIpoBepsieT cOOTBETCTBHE Pe3yJIbTATOB MOAeIHPOBAHUSA TPEOOBAHUAM XapPAKTEPHCTHK AHAJIOTOBBIX 0JIOKOB
0ecnpoBOIHBIX HHGOPMALIMOHHBIX CHCTEM




3unaTh

METOJIBI IPOBEPKU COOTBETCTBHSI PE3yIbTATOB MOJCIHPOBAHUS TPEOOBAHHUS XapaKTEPUCTUK aHAIOTOBBIX OJOKOB Paano()OTOHHBIX
YCTPOMCTB

YMmern

IIPOBOUTH CPAaBHUTEIBHBIN aHAIM3 PE3yJIbTaTOB MOJICIUPOBAHNS U BEISBIATH KDUTUUECKHE PA3IMIMs ¢ TPEOOBAHUSIMHA
XapaKTePUCTHK aHAJIOTOBBIX OJIOKOB panO(OTOHHBIX YCTPOHCTB

Buaagern

HaBBIKAMH aHAIM3a Pe3yJbTaTOB MOJICIHUPOBAHNS aHAIOTOBBIX OJIOKOB CPEICTBAMH aBTOMATH3UPOBAHHOTO MTPOCKTHPOBAHUS C
Y4eTOM 0COOCHHOCTEH U(PPOBBIX METOZOB MOJCITHPOBAHUS

IIK-4: Cnioco6en pa3padaTsIiBaTh NEPBUYHBII U YTOUHEHHBIH BAPUAHT CXeMOTEXHUYECKOT0 ONMMCAHNS AHAJOTOBbIX 0JI0KOB
HH(GOPMAIMOHHBIX CHCTEM C MPOBeeHHEM OL[EHOYHOI0 pacyeTa ux NapamMeTpoB

IK-4.1. Onpenensier YncjeHHbIE 3HAYEHHS TEXHUYECKHX XaPAKTEPUCTHK AaHAJIOTOBBIX 0JI0KOB 0€CIPOBOAHBIX
HHGOPMALMOHHBIX CHCTEM

3HaTh

0a3oBbIe (PU3UUECKUE U MATEMaTHYECKHUE 3aKOHbI ONPE/IEICHUS YUCICHHBIX 3HaUeHUH XapaKTEPUCTHK aHAIOTOBBIX OJIOKOB
0eCIPOBOIHBIX PAJHMOTEXHHUYECKUX YCTPOUCTB.

YMmern

BBIMOJIHATH OIICHKY YUCIICHHBIX 3HAUCHUI TEXHHUYECKHX XapaKTEPUCTHK aHAIIOTOBBIX OJIOKOB C YYETOM IMOTPEIIHOCTEH OLICHUBAHUS
U CTaTUCTUYECKUX [1apaMETPOB MPOEKTUPYEMBIX OJIOKOB OECIIPOBOJHBIX PAIHOTEXHUYECKUX YCTPOUCTB.

Baagern

HaBBIKAMH ONPEEIICHUS YUCICHHBIX 3HAYEHUH TEXHUUECKUX XapaKTEPUCTHK aHAIOTOBBIX OJIOKOB OECIIPOBOIHBIX
PaIMOTEXHUYECKUX YCTPOMCTB, B TOM YHUCIIE C UCIIOIB30BAaHUEM MTAKETOB IPUKIATHBIX IPOTPAMM.

IIK-4.2. PazpaGaTpiBaeT cXeMOTEXHHYECKHE PelIEHHsI AaHAJIOTOBBIX 0J10KOB 0ecrpOBOHBIX HH(OPMALIMOHHBIX CHCTEM, B TOM
YycJie ¢ MCIO0JIb30BAHHEM TeXHOJIOTM4ecKoii NJ1aTdopMbl

3HaTh

OCHOBHBIC CXEMOTEXHUYECKUE 3JIEMEHTHI, BXOSIIHE B COCTAB aHAIOTOBBIX OJIOKOB OECIPOBOHBIX PAAMOTEXHUYECKUX YCTPOUCTB.
YMmern

BBIOMPATh ONTHMAIBHBIC CXEMOTEXHHUECKHE PELICHHUS ISl IPOSKTHPOBAHUS aHATIOTOBBIX OJIOKOB OECIIPOBOIHBIX
PaIMOTEXHUUECKUX YCTPOUCTB C y4eTOM TpeOOBaHUI TEXHUYECKOT0 3aJaHHUs.

Baagern

HaBBIKAMHU pabOTHI C UCTIOJIB3YEMOI TEXHOJIOTHUECKON TIIAaTGOPMOi 11 NPOEKTUPOBAHUS aHAJIOTOBBIX OJIOKOB OECIIPOBOIHBIX
PaaMOTEXHUYECKUX YCTPOMCTB.

IK-4.3. AuTerpupyer cxeMOTeXHUYECKUE PelIeHHs AHAJIOTOBBIX 0J10KOB 0eclPOBOIHBIX HH(OPMALMOHHBIX CHCTEM B COCTAB
CJI0KHOPYHKIIMOHAJIBHOTO 0JIOKA

3narp

TpeOOBaHMS U METOJBI II0 COTJIACOBAHUIO NTAPAaMETPOB OTAEIBHBIX AHAIIOTOBBIX OJIOKOB IPH MHTETPUPOBAHUH B COCTAB
CJIO’)KHO()YHKIIMOHAJIBHOTO 0JI0Ka OECIPOBOIHBIX PalMOTEXHUUYECKUX YCTPOICTB.

Ymerb

pa3pabaThiBaTh CXEMOTEXHHUECKUE PELICHHS, TIO3BOJISIONINE BBIMOIHATH COSANHEHUE OTACIBHBIX aHAIOTOBBIX OJIOKOB B COCTaBE
CJIO)KHO(YHKIIMOHATIBHOTO OJIOKA.

Buaanern

COBPEMEHHBIMHU aJrOPUTMAMH U IPOrPaMMaMH OIIEHKH BO3MOKHOCTH MHTETPHPOBAHUS OTACIBHBIX aHAJOTOBBIX OJIOKOB B COCTaB
CJIOKHO(DYHKIIMOHAJILHOTO OJIOKa.

B pe3yabTarte 0cBOCHMS AMCHUNIIMHBI (MOAYJIS]) 00y4AIOIIMIACSH T0JKEH

3.1{3naTnb:

3.1.1]- Buabl ¥ pusnyeckue DpuHUUIBLI paboThl 1aT4uK0oB MOMC, X KOHCTPYKLUIO, TEXHOJIOTUIO IPOU3BOACTBA, UCTOUHUKU
HOTPEITHOCTEH N3MEPSAEMBIX BEIUIHH;

3.1.2]- ob1yie TpHHIMITE pa3paOd0TKU MUKPOIIEKTPOHHBIX H3MEPUTENEHO-HH(POPMAMOHHBIX CPEACTB;

3.1.3]- npexmeTHBIE 00JIACTH IO TEPMUHOJIOTHH, IPUHLIUIIAM PaOOTHI, TEXHUKO-DKOHOMUYECKHM XapaKTEePUCTUKaM, BOIIPOCAM
[IPOEKTUPOBAHMS U IIPUMEHEHHs IpeoOpa3zoBaTeinell 1 JaTYMKOB Ha OCHOBE MUKPO- U HAHOTEXHOJIOTHH.

3.2({¥Ymerh:

3.2.1|- u3MepATHh U MHTEPIPETHPOBATH CUTHAJBI 1aTYMKOB MOMC, HCIOIb3ys TEXHUYECKOE OIIMCAHNE;

3.2.2|- oueHMBATh M PACCYMTHIBATH OCHOBHBIC TEXHHKO-IKOHOMHYECKHE XaPAKTEPUCTHKA MHKPOIICKTPOHHBIX JATYUKOB H
npeoOpas3oBaTeneii;

3.2.3|- ucnonp30BaTk anmnapartypy Al SKCHEPUMEHTAILHOTO HCCIIEOBAHHS XapaKTEPUCTUK MHMKPOIJICKTPOHHBIX JIaTYMKOB U
npeoOpa3oBarenei.

3.3|Baaaern:

3.3.1|- MaTeMaTH4eCKUM armnapaToM JUis OMUCAHUS MOJICNIM U3MEpeHnH 1 norpemHocted MOMC, 00paboTKH JaHHBIX JATYUKOB;

3.3.2|- mpaKkTU4YeCKIMU HAaBBIKAMU OLICHKU OCHOBHBIX METPOJIOTMYECKHUX U SKCIUTYaTal[MOHHBIX XapakTepucTuk MEMS.




4. CTPYKTYPA U COJIEPKAHME JUCIUIIIMHBI (MOIY.JIsT)

Kon HaunmenoBanue pa3ienoB u Tem /Buj 3ausatus/| Cemectp / | YacoB | Komneren- | Jluteparypa ®opma
| 3aHATHS Kvnc 1001 KOHTDOJIsA
Pazgen 1. Conep:xanue JUCHMIIMHBI

1.1 Knaccugukariyss MUKpO3JIEKTPOHHBIX JaTYHKOB 7 0
/Tema/

1.2 MEMS naTtuuky B MHGOPMALMOHHBIX CUCTEMAX. 7 2 IK-1.1-3 JI1.1J11.2
MEMS akcenepoMeTp, MarHUTOMETP, TATIAK [K-1.1-y [J1.3J12.1 J12.2
YIJI0BOM CKOpOCTH: 00001IEHHAs CTPYKTypHast IK-1.1-B
cXeMa, IPUHIUT IeHCTBUS, KOHCTPYKIIUS, IIK-1.2-3
3JIEKTPOHHOE CUNTHIBAHUE U3MEpsieMOon [K-1.2-y
(usnueckoii BenuuuHsl. /JIex/ I1K-1.2-B

[K-4.1-3
[1K-4.1-Y
[1K-4.1-B
[1K-4.2-3
[1K-4.2-y
[1K-4.2-B
I1K-4.3-3
[1K-4.3-Y
T1K-4.3-B

1.3 Knaccugukariyss MUKpO3JICKTPOHHBIX JaTYHKOB 7 4 IIK-1.1-3 JIT.1 JI1.2

/Cp/ MK-1.1-y  [JI1.3JI12.1 JI2.2
[IK-1.1-B
[K-1.2-3
[K-1.2-y
[K-1.2-B
[1K-4.1-3
[K-4.1-y
[1K-4.1-B
[1K-4.2-3
[1K-4.2-Y
[1K-4.2-B
[1K-4.3-3
[1K-4.3-Y
1IK-4.3-B

1.4 [TonknaroueHre MUKPOIJIEKTPOHHBIX JATYUKOB 7 0
/Tema/

1.5 IToxxmrouenue, HacTpoiika U CINTHIBAHNE 7 2 IIK-1.1-3 JI1.1 J11.2
JAaHHBIX C AaT4MKa. PerucrpoBas opranuzanus MK-1.1-y  [JI1.3J12.1 JI2.2
namsTH ¥ JaHHbIX. [lepBuyHas o6paboTka [IK-1.1-B
TOKa3aHWH M yIpaBleHHE ee mapaMeTpaMu 4epe3 [IK-1.2-3
peructpsl. [unel I2C u SPI. ITpoTokosst IK-1.2-y
B3aMMOJIEHCTBYSI BEIyIIEr0 yCTPONUCTBA C [IK-1.2-B
nataukoM. /Jlex/ I1K-4.1-3

[1K-4.1-y
[1K-4.1-B
[1K-4.2-3
[1K-4.2-y
[1K-4.2-B
I1K-4.3-3
[1K-4.3-Y

IIK-4.3-B




1.6

Urenue AaHHBIX C JaTYUKOB. /J1ab/

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

JI1.1J11.2
J1.3J12.1
J12.2J13.1

1.7

IMoakIrOUeHUE MUKPOIICKTPOHHBIX JATYNKOB U
obmen nanHbiMu /Cp/

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

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

1.8

N3roToBieHne MUKPOIIIEKTPOHHBIX JaTIHKOB
/Tema/

1.9

Ipouecc uzrorosnenus MEMS octpykTyp 1o
texnosorun KMOII u ero oco6eHHocTn.
Jlutorpadus u otpsIB. XKepTBeHHBIH CII0H,
U30TPOIIHOE U AHU30TPOIIHOE TPABIICHUE.
Marepuansl 1 KOMIIOHEHTBI IIpoLECCa
nsrorosienus. /Jlex/

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

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

TeXHOJIOTHS U3TOTOBJIEHHUS MUKPOIJIEKTPOHHBIX
natuukos /Cp/

IIK-1.1-3
IIK-1.1-¥
IIK-1.1-B
IK-1.2-3
IIK-1.2-¥
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-¥V
I1K-4.3-B

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

TTorpentHoCTh U MIyMbI MUKPOIJIEKTPOHHBIX
narunkoB /Tema/




1.12

Koune6anus u urymsl B MEMS natunkax.
UyBCTBUTENBHOCTh, pa3pellaroias CriocoOHOCTh
W IMHaMHUYecKoil quanazon. CmeneHue, apeid,
HEJIMHEHHOCTh. AHAIU3 IIYMOB U HECTAOMIIBHOCTH:
BeIOOpOouHOE cpeanee 1 CKO, Bapuanus Aiana.
/Jlex/

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

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

1.13

YnpasneHue napaMmeTpaMu Jaruukos. /JIa6/

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

JI1.1J11.2
JI1.3J12.1
J12.2J13.1

1.14

[TorpemHoCTh 1 IMIyMbI MEKPO3JICKTPOHHBIX
natuukos /Cp/

IIK-1.1-3
IIK-1.1-¥
[IK-1.1-B
IK-1.2-3
IIK-1.2-Y
IIK-1.2-B
I1IK-4.1-3
[1IK-4.1-Y
[1IK-4.1-B
I1K-4.2-3
[1IK-4.2-Y
I1K-4.2-B
11K-4.3-3
[1IK-4.3-Y
[1K-4.3-B

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

O0paboTka U MHTEpIPETALINS TOKA3aHUH JATYUKOB
/Tema/

Mogenb yrioBoit opuenraruu. /J1a6/

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

JI1.1J11.2
JI1.3J12.1
J12.2J13.1

Kanubposka u ¢punbrparms. /J1ad/

IIK-1.1-3
I1K-4.1-3
[IK-4.1-Y
I1K-4.1-B
11K-4.2-3
[1IK-4.2-Y
[1K-4.2-B
I1K-4.3-3
11IK-4.3-Y
I1K-4.3-B

JI1.1J11.2
JI1.3J12.1
J12.2J13.1




Bropuunas o06paboTka nokazanuii: Gpuibrpanus,
JIUCKPETH3alysl, KBAHTOBAHHE W JICIIIMALIUS
CHI'HAJIOB MHKPO3JIEKTPOHHOI'O JAaTYnKa. XpaHCHHE
Y CYMTHIBAHUE MOKa3aHUH, NudpoBast GUIBTPALIHSL.
06006mennbii anroputm MHC, naTerpupoBanue u
KoMIUTeKcupoBanue. KamiubpoBka 1 BBICTaBKa.
/JTex/

MK-1.1-3
IK-1.1-Yy
IIK-1.1-B
IK-1.2-3
MK-1.2-Y
IIK-1.2-B
IK-4.1-3
I1K-4.1-Y
I1IK-4.1-B
I1K-4.2-3
I1IK-4.2-Y
I1K-4.2-B
I1K-4.3-3
IK-4.3-Yy
IIK-4.3-B

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

1.19

OO0paboTka U UHTEpHpeTalys I0Ka3aHUH JaTUNKOB
/Cp/

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

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

1.20

YcrpoiicTBa kpeMHUEBOH GoToHuKH /Tema/

1.21

DOTO’IEKTPOHHBIE MUKPOYCTpPOICTBA.
Nurepdepomerp Maxa-ILlennepa (MZI).
Onrtuueckue GeppodIeKTPUKU U
CETHeTORJICKTPUKHU. Peanuzarust Moty sTOpoB,
npeobpasoBareneil u GunbTpos. Jartunk Ileka-
Xaprmansa. ®otonnsle ALIL /Jlex/

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

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

1.22

DOTO31EKTPOHHBIE MUKpOYyCTpoiicTBa /Cp/

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

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

1.23

Cpencrtsa tectupoBanust MEMS u3nenuii, 4.1
/Tema/




1.24

Cpenctsa tectupoBanust MEMS wu3nenmii.

SHCKTPOHHLIfI 1 aTOMHO-CUJIOBOM MUKPOCKOII.

Tonorpaduueckuit uateppepomertp. /Jex/

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

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

1.25

CpezcTBa TECTUPOBAHUS MUKPOIJIEKTPOHHBIX
natuukos /Cp/

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

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

1.26

Cpenctsa tectupoBanust MEMS u3nenuit, 1.2
/Tema/

1.27

CpenctBa tectupoBanuss MEMS uznenuii.
AJMa3HbIe KBAHTOBBIC NaT4uKH. /JIex/

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

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

1.28

CpencTBa TECTUPOBAHHUSI MEKPO3JICKTPOHHBIX
natuukos /Cp/

IIK-1.1-3
IIK-1.1-¥
IIK-1.1-B
IK-1.2-3
IIK-1.2-¥
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-¥V
I1K-4.3-B

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

Paznen 2. [IpomesxkyTouHasi aTTeCTAIUS.

2.1

HOZ[FOTOBKa K 5K3aMCHY, WHasl KOHTAKTHast pa60Ta.

/Tema/
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[Tpuewm 3auera /3auét/ 7

8,75

MK-1.1-3
I1K-4.1-3
IK-4.1-YV
IIK-4.1-B
IK-4.2-3
I1K-4.2-Y
I1IK-4.2-B
I1K-4.3-3
IK-4.3-V
IIK-4.3-B

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

23

Kouncynprauuu /MKP/ 7

0,25

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

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

5. OHEHOYHBIE MATEPHAJIbI 11O JTUCITUIIJIMHE (MOAYJIIO)

OrneHOUHBIE MaTepHallbl IPUBEACHBI B IIPHIIOKEHNUHN K paboueil mporpaMMe AUCHUILIMHBL (CM. 10KyMeHT "OLeHO4YHbIe MaTepHabl 1o
qucuuIuinHe JlaT4uky Ha OCHOBE MUKPO- M HAHOTEXHOJIOTHI")

6. YYHEBHO-METOIMYECKOE I TH®OPMAIIMOHHOE OBECIIEYHEHUE JTUCHUIIJIMHBI (MOAY JIsI)

6.1. Pexomennyemas autepatypa

6.1.1. OcHoBHas IUTepaTypa

Ne ABTOpBI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | Kommuecto/
rozx HasBanue ObC
JI1.1 |Basuos B. [I., MHuKpocHCTEMHBIE aTYUKN (PU3UUECKUX BEJIMYUH : Mocksa: 978-5-94836-
Tumorrenkos C. I1., MOHOTpadus B IByX 4acTIX TexHochepa, 498-8,
Tumomenkos A. C. 2018, 550 c. http://www.ipr
bookshop.ru/8
4690.html
JI1.2  |CmmpHnoB IO. A., OCHOBBI HAaHO- U PYHKIIHOHATLHOMN 3JICKTPOHUKH CaHKT- 978-5-8114-
Coxozos C. B., Tutos ITerepOypr: 1378-2,
E.B. Jlane, 2021, 320 |https://e.]lanbo
c. ok.com/book/1
68521
JI1.3 | Dpetigun . CoBpeMeHHBIE TaTYAKH : CTIPABOYHUK Mocksa: 978-5-94836-
TEXHOC®EPA [619-7, 1
, 2021, 780c.;
TpUIL.
6.1.2. JlonosiHuTeLHAS JUTEPATypa
Ne ABTOpBI, COCTaBUTEIN 3arnaBue WsnarensctBo, | KommuectBo/

roa

Ha3Banue ObC




Ne ABTOPBI, COCTaBUTENHU 3arnaBue WsnarensctBo, | KommuectBo/
rox Haspanue DbC

JI2.1 |TomoBkuua M. B. du3nuecKre OCHOBbI HAHOTEXHOJIOTHH, (OTOHUKH U Camapa: 2227-8397,

ontonH(OPMATHKY : yueOHOe mocodue [ToBomxkckmii http://www.ipr
rocyaapcTseHH |bookshop.ru/7
blif yHUBepcuTeT |5423.html
TEJICKOMMYHUKA
LM 1
nH(OPMATHKH,
2017, 140 c.

JI12.2 |ConoBbeB A. A., [IpoexTupoBanue u moaenupoanue MOMC Mocksa: PTY 978-5-7339-
IleBuoB E. @., MUPDA, 2023, [1952-2,
Munnebaes B. M. 190 c. https://e.lanbo

ok.com/book/3
82754
6.1.3. Metoaunueckue pa3padoTku
Ne ABTOPBI, COCTaBUTENN 3arnaBue WsnarenscrBo, | Kommuecto/
rof Ha3BaHue ObC

JI3.1 |KcennzoB A.B. MHUKpO3JIEKTPOHHBIE TATYHKH B MHPOPMAIMOHHBIX cucTeMax: |Ps3anb: PULL ,

METO/. YKa3. K IPAKT. 3aHATHIM : MeTOJMUECKHE YKa3aHUs PI'PTY (311.), https://elib.rsre
2025, u.ru/ebs/downl

0ad/4150

6.3 IlepeueHb NPOrpaMMHOIo obecnevyeHUus! 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JUIEH3NOHHOTO M CBOOOHO PACIIPOCTPAHSIEMOT0 TPOrPAMMHOI0 00eceYeH s, B TOM YHCJIe 0Te4eCTBEHHOT0

IPoOu3BOACTBA

HaumeHnoBanue

Onucanue

Onepanuonnas cuctema Windows Kommepueckas numeH3us

Kaspersky Endpoint Security Kommepueckas muieH3us

Adobe Acrobat Reader Co6oanoe 10

LibreOffice Co6oxnoe 110

Microsoft Office Kommepueckas TUIIeH3Us
MATLAB R2010b Beccpouno. Matlab License 666252

6.3.2 llepeyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JTUCIUIIJIMHBI (MOAY JIST)




406 naGopaTopHbIid Kopryc. ydeOHasi JlabopaTopusi, OCHAIICHHAs J1a0OpaTOPHBIM 00OpYAOBaHUEM, Ul MPOBEICHHS
n1abopaTOpHBIX paboT ¥ MpakTHUecKuX 3ausaTuil Crennanu3upoBanHas meoens (20 mocagoYHbIX MecT), 12 KOMIBIOTEPOB €
BO3MOXHOCTBIO TOJKIIOUEHHsT K ceth «VIHTepHeT» M ofbecredeHHeM JOoCTyna B JIIEKTPOHHYH HH(OPMAIMOHHO-
obpazoBarensHyio cpeny PIPTY,

Iepenarunku ontruueckue MOS211A (1 wt) u MO428 (1 wT);

IMpuemuuk ontuyeckuii — 2 wr;

JlenmuTenb ONTHYECKUA —2 IIIT;

Buneoxamepa SS2000A — 1 wT;

Anammzatop E7402A — 1 mw;

Bbrnok BNC-2120 — 1 mur,

Bonsr™erp yHuBepcansasiit B7-26 — 1 m;

Munnusonst™eTp B3-39 — 1 it

I'enepatopst ['4-218 — 1 miT,

SFG-2107 — 1 qur,

I'3-112 — 1 wr;

Mognyns 6a3oBbiit AMBPCI ¢ npaiiBepom AMBPCI-ADMDDCSWB — 1 1ur;

Usmepurenun PCGU1000 — 1T

PCSU1000 — 1mT;

Ocummtorpapet AKUTT-4122/2V — 1 wir, C1-65—2 wir;

Yacroromep Y3-33 — 1 w;

Antennas cranius SAN-3000 — 4 mT;

Touxka noctyna WBR-6000 — 2 it;

AHTeHHa cryTHUKOBas — | mT;

Kounseprep Strong — 1 wr;

Pecusep XSAT — 1 mr;

TeneBuzop «Pybun» — 1 mr

413 nabopaTOpHBIA KOpIyC. MOMEIIEHUE M CAMOCTOSTENBHOM paboThl OOy4YarOUIMXCs, JICKIMOHHAs ayAuTOPHs
Crieranu3upoBanHas Meoenb (70 mocagovHbIX MECT), MArHUTHO-MapKepHast OCKa, SKPaH.

Mynbrumenuiinelii npoekrop (NEC)

I1K: Intel Core 2 duo /2Gb — 1 Tt

B03MOXHOCTE HOAKITIOWEHHS K ceTh HHTepHeT M obecnedeHHeM JOCTyHma B OBICKTPOHHYI0 HH(OPManHOHHO-
obpasoBaresnbHyto cpeny PIPTY

415 naboparopHsiii kopryc. [Tomernenue A caMoCcTosATeNbHON paboTel Criennann3upoBanHas Medenb (56 mocagouHbIX
MECT), MAarHUTHO-MapKepHas J0CKa, SKPaH.

Mynerumeauitastit mpoextop (NEC)

[IK: Intel Pentium /8Gb — 1 T

Bo3MOXXHOCTP TOAKITIOYEHUS] K ceTH VHTepHeT H o0ecmedeHHeM JOCTylla B JIIEKTPOHHYIO HWH(OPMAIIMOHHO-
oOpaszoBaTenbHylo cpeny PITPTY

501 naGopaTopHbIi Kopmyc. YueOHast ayAuTOpus UL MPOBeeHUs yueOHbIX 3aHsaTuil CrennanusupoBanHas mebens (37
MOCaIOYHBIX MECT)

I1K: Intel Celeron CPVJ1800 — 25 mit.

Bo3moxHOCT mopkmIOWeHHs K ceTh MHTepHeT M obecmedeHmeM JOCTyma B BIEKTPOHHYI0 HH()OPManHOHHO-
oOpaszoBaTenbHylo cpeny PITPTY

502 nabopatopHsiii kopmyc. [lomemenue uis caMmoctosTenbHol padoThl Crienpanu3npoBanHas mebenb (37 mocagoYHbIX
MECT), ayTUTOpHAsI TOCKA.

[IK: Intel Celeron CPVJ1800 — 25 mr.

Bo3moxxHOCTE monkmoueHHss K cetn «MHTepHeT» W oOecHeYeHHe IOCTyla B OJIEKTPOHHYI HWH()OPMAIIMOHHO-
oOpazoBatesnbHyto cpeny PIPTVY.

503 nabopaTopHblil Kopiyc. YueOHas ayAuTOpus UL poBeleHus yueOHbIX 3aHsaTull CrnennanusupoBanHas mebens (37
[TOCAI0YHBIX MECT)

I1K: Intel Celeron CPVJ1800 — 25 mr.

BosmoxxHOCTH mOAKMIOUEHHST K ceTH VIHTepHeT M oOecleueHHeM JOCTyma B 9JIE€KTPOHHYIO HH(MOPMAIHOHHO-
oOpaszoBaTenbHyto cpeny PIPTY

8. METOAUYECKHUE MATEPHAJIBI IO JUCHUIIJIMHE (MOY JIIO)

Mertoaudeckue yka3aHUs IPUBEACHBI B IPUIIOKEHUU K pabodell mporpamMMe JUCHUILIMHBL (CM. JOKYMEHT "MeToauyeckue yKa3aHus

10 IucHUIUIAHE J[aTInKy Ha OCHOBE MUKPO- M HAHOTEXHOJIOT ")

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

KA®E/PbI

NOANUCAHO ®rs0y BO "PrPTY", PIPTY, MapwwuH KOpuit Hukonaesny, 30.06.26 12:26 (MSK)
3ABEAYHOLUMM 3aBeaytowmii kadeapori PTY

KA®E/PbI

NoANUCAHO ®reoy BO "PrPTY", PIrPTY, NapwwuH Opuit Hukonaesny, 30.06.26 12:26 (MSK)
3ABEAYOLLNM 3aBegytowmii kadeapori PTY

BbIMYCKAIOLLIEA

Onepatop 340 000 "Komnanus "TeHsop" ——

Mpocras noanuce

MpocTtas noanucb




