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1. HEJIb U 3AJIAYHX OCBOEHUA JUCHUIIJINHBI

Llenbto oceoeHus ducyunnubi "lMpoektupoBaHue POC Ha kpuctanne" ABnseTcsl 03HAKOMMEHNE CTy-
AEHTOB C MAEOMOMMeN pa3BUTMS HOBOIO Kiacca NepCrnekTUBHOW 3NEMEHTHOW 0a3sbl — «CUCTEM Ha KpucTan-
ne» («system on chip», ganee — SOC), nony4yeHvne cTygeHTaMu NPeAcTaBneHnst O TEXHOMOMMM NPOEKTMPO-
BaHus SOC Ha cucTeMHOM, PYHKLUNOHANBHOM, JIOMMYECKOM U (PU3NYECKOM YPOBHSIX, O3HaKoMIeHue ¢ obna-
CTIMU 1 ocobeHHocTAMM npuMeHeHus SOC B COBPEMEHHOW KOHKYPEHTOCMOCOBHOM paanoanekTpoOHHON TeX-

HUKe.

OcHosHble 3adayu, pelwaemblie B Xoae nsyvyeHmna ancumniimHbl:
- YACHEeHue ponn n obnactu npuMeHeHna CUCTeM Ha Kpucrtarnne B cospemeHHon pa,EI,I/IOSJ'IeKTpOHHOIZ

TEXHUKE;

- 0O3HaKOMIeHne ¢ Hanbonee NEPCNeKTUBHON ANeMeHTHOI 6a3oi, NpeaHasHavYeHHo ANs NOCTPOEHMS
PaAno3NeKTPOHHBIX YCTPOWCTB;
- U3yY€HUE OCHOBHBIX METOJI0OB ITPOEKTUPOBAHUS, YPOBHEHN MPOEKTUPOBAHUSL U OCOOEHHOCTEN

IpouecccoB paBpa6OTKI/I, OTJIaAKN U BHCAPCHUSA CUCTEM Ha KpUCTAJLIC.

Ilepeuenb OCHOBHBIX 3a/1a4 NPO(eCCHOHAIBLHONI AeATEeJHLHOCTH BbINYCKHUKOB (IO

THIIAM)

ObJaacTs npodeccu-

Tunsl 3aga4

3amaun npodeccnoHa b-

O0bexTsI podec-

06 Cas3b, uHPOpMa-
IIUOHHBIE M KOMMY-
HUKAI[MOHHBIE TEX-
HOJIOTHH,

25 PakeTHO-
KOCMHUYECKasl Mpo-
MBIIIJIEHHOCTD

HBIX UCCIIEJOBAaHUM U TEXHUYE-
CKUX pa3paboTOK, HOJArOTOBKA
OTJIENbHBIX 3a/laHui JJIs UC-
noJHUTENel; coop, 0OpaboTKa
M CUCTeMaTH3allys Hay4Ho-
TEXHUYECKOM HH(pOopMaIMU 1O
TeMe MJIAHUPYEMBIX UCCIIE0-
BaHUI1, BEIOOp METOAMK U
CPEICTB peuieHus: chopmyiu-
[POBAaHHBIX 3a]1a4; MOAEINPOBaA-
HHUE 00BEKTOB U TIPOIIECCOB B
pPazIrOTEXHUYECKUX YCTPOIi-
CTBax C IEJIbIO aHaJIN3a U OIl-
TUMH3ALNU UX [TapaMETPOB C
MCIIOJIb30BAHUEM UMEIOLINXCS
CPEACTB UCCIIEIOBAHUN, BKIIIO-
Yasi CTaHJJapTHBIE MMAaKeThI MPHU-
KJIQJIHBIX TIPOTPaMM; pa3padoT-
Ka IMPOrpaMM JKCIIEPUMEHTAIIb-
HBIX UCCIIENOBAaHUM, €€ pealn-
3anus, BKJIIOYasi BBIOOP TEXHU-
YECKHX CPEICTB M 00pabOTKy

OHAJILHOM JIefATe/Ib- | MPO(ecCHOHATIBLHOM HOM 1eITeJIbHOCTH CHOHAJILHOM J1es1-
HocTH (o Peectpy AeSITeJIbHOCTH TeJbHOCTH (MM 00-
MunTpyna) JIACTH 3HAHMSA)
01 OGpasoBanue u HAydHO-  HcclegoBa-Fa3padoTka pabounx MmiaHoB ¥ PagnoTeXHUYECKUE 1
HayKa TelbCKHUil porpamMm IpOBEICHUS HAYy4Y- PaJAHO3JIEKTPOHHBIE

YCTPOMCTBA, CUCTEMBI U
KOMILJIEKCBI
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pe3yJIbTaToB,

MOJrOTOBKA HAYYHO-
TEXHHUYCCKUX OTYETOB B COOT-
BETCTBHUU C TpeGOBaHI/ISIMI/I
HOPMATHBHBIX JOKYMEHTOB, CO-
CTaBJICHHE 0030POB U MOJTO-
TOBKa MyOJIMKAaIIHii;
pa3paboTka peKOMEHIAIHIA 110
PaKTHYECKOMY HCIOJIh30Ba-
HUIO MOJYYEHHBIX PE3yIbTaTOB;
pa3paboTKa IaTeHTHBIX JOKY-
MEHTOB Ha 00pa3iibl HOBOM
TEXHUKU.

06 CBs13b, uHpOpMa-
IIUOHHBIC U KOMMY-
HUKAIIMOHHBIC TEX-
HOJIOTHH,

MPOEKTHBII

AHalu3 COCTOSIHUS HAY4HO-
TEXHUYECKOH MPOOIEMBI TyTEM
no0opa, U3y4eHus U aHainu3a
MUTEPaTypHBIX U ATEHTHBIX
VICTOYHUKOB,;

OIIPEJIEJIEHUE LIEIH, TIOCTAHOBKA
3aJja4 IPOEKTUPOBAHUS, ITOJIT0-
TOBKA TEXHUYECKHX 33/IaHUI Ha
pa3paboOTKy NIPOEKTHBIX pelie-
HUIM;

NPOEKTUPOBAHUE PAIUOTEXHU-
YECKUX YCTPOICTB, MIPUOOPOB,
CHUCTEM U KOMIUIEKCOB C yYETOM
3aJlaHHBIX TpeOOoBaHMI; pa3pa-
00TKa MPOEKTHO-

KOHCTPYKTOPCKOM JIOKYMEHTa-
LMY B COOTBETCTBUH C METOAU-
YECKUMHU U HOPMATHBHBIMHU
TpeOOBAHUSIMU.

Paguorexnuueckne U
panrodIEeKTPOHHbIE
YCTPOMCTBA, CUCTEMBI U
KOMILIEKCHI

06 Cs3pb, uHPOpPMa-
IIUOHHBIE 1 KOMMYHHU-
KaIllMOHHBIE TEXHOJIO-
TUU

25 PaketHO-

KOCMHUYCCKas Ipo-
MBIIIJICHHOCTH

TEXHOJIOTUYECKUI

Pazpabotka T3 Ha npoekTupo-
BAHME TEXHOJIOTUYECKUX IPO-
L[ECCOB;

MPOCKTUPOBAHNUEC TCXHOJIOTU-
YECKHX MMPOUECCCOB C UCIIOJIb-
30BAHUCM aBTOMATHU3UPOBAH-
HBIX CHCTEM TEXHOJIOTHUECKOM
IOJATOTOBKH IIPOM3BOJICTBA,

pa3paboTKa TEXHOJIOTUUYECKON
JOKYMEHTAIIUU Ha TIPOCKTHPY-
eMble YCTPOWCTBA, MPHOOPHI,
CHCTEMBI U KOMILJIEKCHI;
o0ecreueHnEe TeXHOJIOTHIHO-
CTHU U3JIEIIUI U IIPOLECCOB UX

Panunorexuuueckue U
PaZnodIIEKTPOHHbBIE
YCTPOMCTBA, CUCTEMBI U
KOMILJIEKCBI

HU3TOTOBJICHUA,
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OIIEHKA YKOHOMUYECKOH d(h-
(EKTUBHOCTH TEXHOJIOTHYE-
CKHUX IPOIECCOB;

aBTOPCKOE COMPOBOXK/ICHUE
pa3pabaTbhiBaeMbIX YCTPOMHCTB,

npuOOPOB, CUCTEM U KOM-
IUIEKCOB Ha dTarax MpOeKTH-
POBaHUsI U TPOU3BOJICTBA.

2. MECTO JUCHMIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHOI
IHPOI'PAMMBI

JucuunnuHa sBiseTcs AUCL, pealu3yeTcs B paMKax 4acTu, GOpMUPYEMO yYaCTHHKAMHU 00-
pasoBarenbHbIX OTHOLIEHUH, biioka 1 yuebnoro mnana OIIOIl «PaguorexHuueckre CUCTEMBI JIOKa-
[IMY, HABUTAIIUW U PAJUOAJICKTPOHHON 00pbObI» HanpasieHnus 11.04.01 PaguoTexHuka.

Jucnunimza 6aszupyercs Ha cienyromux aucuuminHax: «Ludposeie ycTpoiicTBa 1 MUKpO-
npoueccopsl», «MHUKPOCXEMOTEXHUKa», «YCTpOICTBa reHepupoBaHUs U (OPMUPOBAHUS CUTHA-
JIOBY», M3ydaeMbIX B OakanaBpuate Hanpasinerus 11.03.01 PagunoTexnuka.

Jlist u3ydeHus TUCIUILUIMHBI 00y4aeMbli TOKEH

3Hamb:

- 0a30BbIC MIPUHIIMITBI AaHATTN3a U CUHTE3a PAAHOIEKTPOHHBIX CXEM;

- OCHOBHBIE€ MOJXOJbl K MPOECKTUPOBAHUIO PAJAMOIEKTPOHHBIX YCTPOHUCTB M PaJIUOTEXHUYE-
CKHX CHCTEM;

ymemy:

- pa3pabaThIBaTh CXEMOTEXHHUECKHUE MOJIETH KAaCKaJ0B PAIUOTEXHUYECKUX YCTPOICTB;

- BECTHU Pa3pabOTKy CTPYKTYPHBIX CXEM PaIMOTEXHUYECKUX YCTPOUCTB;

61a0emn.

- HaBBIKAMU KOHCTPYUPOBAHUS TUITOBBIX KACKAJIOB U OJIOKOB PaIMOTEXHUYECKUX YCTPONCTB;

- METOJIaM{ MOJICTMPOBAHUS TUIIOBBIX KaCKaI0B U OJOKOB PAAMOTEXHUYECKUX YCTPOUCTB.

B3aumocss3s ¢ qpyrumu aucuurinHaMu. Kypce conepskaTelbHO U METOI0JIOTMYECKH B3auMO-
CBSI3aH C JIPYTUMM Kypcamu, TaKUMH Kak: «MaTeMaThuyeckoe MOJEIUPOBAHUE PATUOTEXHUUECKUX
YCTPOMCTB U cuctem», « KoMIproTepHbIe TEXHOIOTMH B HAyKEe U 00pa30BaHUM.

[IporpaMmma Kypca OpHUEHTHpPOBAHA HA BO3MOXXHOCTH PACIIMPEHUS W YrayOJeHUs 3HAHUU,
YMEHMH U HaBBIKOB MarucTpa i yCIeHON NpopecCuoOHaNbHON AESITETbHOCTH.

KomneTeHnun, moiyueHHbIe B pe3yJIbTaTe OCBOSHHUS JUCIMILTUHBI HE0OX0UMBI 00y4JaroIe-
Mycsi TpU U3ydeHuUu craenyrommx guctumiuH:  «[IpepnumnioMHas mnpaktuka», «HaydHo-
UCCIIeIOBaTeNbCKas paboTay.

3. KOMIETEHIHUU OBYYAIOUIETIOCs, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JUCIIAITJIMHBI

[Iponiecc n3ydeHuss QUCLMIUIMHBI HANpaBiieH Ha (GOPMHPOBAHUE CIEIYIOLUIMX KOMIETEHIUH B
cootBercTBUH ¢ @I'OC BO, I[TOOII (npy Hanuuum) 0o JaHHOMY HaIlPaBJIEHUIO MTOATOTOBKH, a TaK-
K€ KOMIIETEHUUH (pY HAJIMYKMH), YCTAHOBJIEHHBIX YHUBEPCUTETOM.

YHI/IBepcaJIbeIe KOMII€ETCHIIMHA BBINNYCKHUKOB U HHIANKATOPLI UX JOCTHKCHUA



Karteropus (rpynma) Koa n HanMeHOBaHHMe HHIMKATOpPA

Kox v HanmenoBanue

YHHUBEpPCAJIbHbBIX . JOCTHKEHNSI YHUBEPCAJIbHOM
. YHHBEPCAJIbHOU KOMIIETEeHIIMH
KOMIIETEHIIUH KOMIIETEHIIUH
PaspaboTka u YK-2. CnocobeH ynpaBnsitb no- 1 ko
pean3aLus IpoeKToB | POSKTOM Ha BCex aTanax ero 3HaTh:
YKN3HEHHOTO UMKna. - 3Tanbl >XM3HEHHOIO LMKIa NPoekKTa; - aTa-

Nbl pa3paboTkn 1 peanu3auumn NPOEKTa;

- MeToAbl pa3paboTkn 1 ynpasreHns npo-
ekTamu.

o - 2y

YmMeTb:

- paspabaTbiBaTb MPOEKT C y4ETOM
aHanu3a anbTepHaTUBHbIX BApUAHTOB €ro
peanusauun, onpeaenaTb LeneBble aTankbl,
OCHOBHblE HanpaeneHus paboT;

- 06BACHMTB Lenu n ccoopmynupoBaThb 3a-
4aun, CBA3aHHbIE C NOArOTOBKOW U peanu-
3aumen nNpoekTa

- yNpaBnATb NPOEKTOM Ha BCEX aTanax ero
XXW3HEHHOTO UMKNa.

N - 3 vk

BnapeTb:

- MeToaukKamu paspaboTku un

yrpaBneHnst NPOeKToM;

- MeTogamm OLEHKM NOTpeBHOCTM B pecyp-
cax 1 ahPeKTUBHOCTU NpoekKTa.

OﬁIHerOCI)ECCI’IOHaJIbHLIe KOMIICTCHIIMHA BBINTYCKHUKOB 1 HHAUKATOPbI UX

JOCTUKCHUA
Kareropus
(rpynna) Kox v HaumeHOBaHMe MHAMKATOPA
o 6mle)ipo dbec Koa m nammMeHoBaHmne JTOCTHKCHUS
o0menpogeccCHOHAJIbHON KOMIETEeHINHN odomenpogeccHOHAIbLHOM
CHOHAJIBHBIX wenpod 1 menpog
. KOMIICTCHIIUM
KOMIIeTCHIIUH
Hayumoe OrK-1. CnocobeH npeacTaBnsTb o -1 onk1
MBbIIIICHIE COBPEMEHHYIO Hay4HYH0 KapTUHY 3HaeT TeHOeHUUN 1 NepcrnekTUBHI
MUpa, BbISBNATL €CTECTBEHHOHAYYHYIO CYLL- |Pa3BUTUS PagUOTEXHUKMK, @ TakKe
HOCTb Npobriem, onpegensaTe NyTU uUx CMEXHbIX 06nacTen Haykm N TEXHUKU
peLwleHna n oueHuBaTb adpdekTuBHoCcTb cae- (MO — 2 onkt
naHHoro Bblibopa YMmeeT ucnonb3oBaTb NepenoBon

OTEYECTBEHHbIN 1 3apyOeXHbIN ONbIT B
npodeccrnoHansbHon cdepe aearenbHo-

cTU.
N - 3 onka

Brnageet metogamMu TeopeTMYECKOro U
9KCMEPUMEHTANbHOIO nccnenoBaHus
00bekToB npodeccuoHansHon
0eATENbHOCTMW.

Oobs3aTesibHBIE MPOPECCHOHATIbHbIE KOMIIETEHIINH BHIITYCKHUKOB U HHINKATOPbI
UX JOCTHKEHUSA (IIPH HATTMYMH)



3amaua I1]]

OO0BexT niu 00-
JIACTh 3HAHUS

Kon n HaumeHoBa-
Hue npodeccuo-
HaJIbHOM KOMIIE-

TCHIINHU

Kox u HaumeHoBa-
HUE UHIUKATOpa
JTOCTHKCHHS TIPO-
(heccuoHambHOM
KOMITETEHILINU

ObocHoBaHMeE
(I1C, ananus
OIIbITA)

Hanpasnennocts (npoduib), cienuann3anus:

Tun 3ama4 npoeccCuoHaIbHOM NeITeIbHOCTH:

|

Pexomenayembie npogeccuoHaIbHbIEe KOMIIETEHIMH BHIITYCKHUKOB U
HHIMKATOPHI UX TOCTHKeHUs (TPH HAJTMYUM)

3agaua I1]]

OOBEKT WiIn
o0J1acTh 3Ha-
HUS

Kox u Haumenosa-
HUE npodeccro-
HaJIbHOM KOMIIE-

TEHIUHA

Kox u naumenosa-
HUE WHJIUKATOpa
JIOCTHOKCHHS TIPO-
(beccuoHanbHOM
KOMITETEHIUN

O6ocHoBaHMe
(IIC, ananus
OIIbITA)

Tun 3a1a4y npodecCuoHaIbHON JAESITENIbHOCTU: HAYYHO-HCCIIE0BATENbCKUI

AHanms coctosHuA
Hay4HO-
TEXHUYECKOW npo-
fbnembl nytem
nogbopa, n3yyeHus
W aHanusa nutepa-
TYPHBbIX U NATEHT-
HbIX UCTOYHUKOB;
onpegernexHue Lemnm,
nocTtaHoBKa 3agay
NPOEKTUPOBaHwUs,
noaroToBka TEXHU-
YecKMx 3agaHun Ha
pa3paboTKy NpoeKT-
HbIX peLLeHun;
NpoOeKTUpoBaHMe
pPaguoTEXHNYECKNX
yCTpPOWCTB, Npnodo-
pOB, CUCTEM U KOM-
NIEKCOB C y4ETOM
3aaHHbIX TpeboBa-
HWUI; pa3paboTka
NPOEKTHO-
KOHCTPYKTOPCKON
OOKYMeHTauun B
COOTBETCTBUM C
METOLMNYECKMU U
HOPMaTUBHBLIMU
TpeboBaHNaAMMN.

PagnoTtexHunye-
cKkne n
paguoanex-
TPOHHbIE
YCTPOWCTBA,
CUCTEMBI 1
KOMMMeKCbl

MK-10. CnocobeH
onpenenATb uenu,
OCyIJJ,eCTBJ'IHTb no-
CTaHOBKY 3agad
NPOEKTUPOBAHNA,
noaroTtaBliBaTb
TexHU4yeckue 3agaHus
Ha BbINONHEHUe
NPOEeKTHbIX paboT

Mﬂ,-l MK-10. 3HaeT
CXeMbl U yCTPONCTBA
pPaguoTEXHUYECKNX
YCTPOWCTB N CUCTEM
pasnU4HoOro yHKUn-
OHanbHOro HasHave-
HUs

NO-2 nk.10.- YMeET
noarotaenueaTtb
TexHuyeckne
3a/laHus Ha BbINO-
HEHVE NPOEKTHbIX
paboTt

M0-3 nk.10- Bnapgeet

HaBblKaMu pa3paboT-

Ku
apXUTEKTYPbI paguo-
TEXHUYECKMX

YCTPOWCTB U CUCTEM

25.027 Cneuna-
NUCT No paspa-
00oTKe annapary-
pbl 6OPTOBbIX
KOCMUYECKNX CU-
cTem

25.029 PaguounH-
)XEHep B paKkeTHO-
KOCMUYECKON
NPOMbILLITEHHOCTH

CamocTosaTeIbHO YCTaHaBJIHUBACMbIC HpO(l)eCCI/IOHaJILHbIe KOMIIETCHIINHU
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BBIIIYCKHHKOB U HHAUKATOPLI UX JOCTHKCHUA (l'[pl’l Ha.]'ll/l‘ll/ll/l)

Kox u naumenona-
O6bextT unmu | Kox v HaumeHOBaHUE | HUE UHAMKATOpa O6ocHoBaHMe
3anaua [1/] o0nacTb 3Ha- npodeccuOHaTBLHON noctuxkenus npo- | (IIC, ananus onsl-
HUS KOMITETCHIIHH (dheccroHanbHOM Ta)
KOMIIETEHIIH

HamnpasnennocTs (mpoduiis), cieruann3anus:

Tun 3agau npodeccHoHaNBHOMN NesITETbHOCTH:

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

4.1 O6beM QUCLUIUIMHBI 10 ceMecTpaM (KypcaM) U BUJaM 3aHATHUH B 3a4€THBIX €IMHHIIAX C yKa3a-
HHUCM KOJIMYECTBA AKaACMHYCCKUX YaCOB, BBIACICHHBLIX Ha KOHTAKTHYIO pa60Ty 06y‘-IaIOHII/IXCFI C
npenoaaBaresyieM (110 BUAAM 3aHITHI) U Ha CAMOCTOSTENIbHYIO paboTy 00yUaromuxcs

OO01as TpyA0E€MKOCTh IUCHUIUTHHBI cocTaBiseT 3 3adeTHbIX equnull (3E), 108 gac.

Bua yueOHoii padoThl (04HOe 00yUeHHE) Bcero uacos/3.e.
O061as TpyA0eMKOCTh AUCIUIIINHBI, B TOM YHCIIE: 108/3
KonTakTHas pabora 00ydJaromuxcs ¢ mpernoaBaTesieM (BCero) 24,25
Jlexuun 12
JlaGopatopHble paboThI 0
[TpakTrueckue 3aHATH 12
KypcoBoit npoekT 0
KoHncynpTamum B cemectpe 2
CamocrosiTenbpHas pabora o0yJaromuxcs 75
HKP 0,25
Kontpounb 8,75
Bun npomexxyTouHOM aTTecTanuu 00yqaromuxcs 3aueT

4.2 Pa3aeqbl AMCHMINIMHBI U TPYA0EMKOCTh 110 BHAAM Y4eOHBIX 3aHATHI (B aKaJeMHUYeCKHX
yacax)
OuyHas ¢popma o6y4eHus

Ne Tema O6wasn KonrakrHas pa6ora Camo-
n/n Tpyao- oGyqarouXxcst cTOAT.
eMK., pabota
BCEro ¢ npenooasamesnem o6yua-
yacoB Bce- | nekuumn | lMpakr. Nao. IOLMNX-
ro 3aHAT. pab. cs
1. VcTopus pa3Butus U COBpEMEHHOE 17 2 2 0 - 15
coctosiHne SOC.
MeTogonorua npoektnpoaHust SOC. 18 2 2 0 - 16
3. YposHu npoektupoBaHusg SOC. 24 8 4 4 - 16
4. Tunosble CTPYKTypHble cxembl SOC un 22 6 2 4 - 16
0obnacTn nx NpUMeHeHMs.
5. [porpaMmMmHble MPOAYKTbI, MpPUEMbI W 18 6 2 4 - 12
MEeTOAbl MPOEKTUPOBAHNS.




KypcoBon nNpoekT. 0 0
NKP 0,25 0,25
KoHTponb 8,75 0
Bcero: 108 24,25 12 12 0 75
4.3 Cogepxxanmne TUCUUIIMHBI
4.3.1 JlekninoHHbBIC 3aHATHS
0 . T () ()
Ne TeMbl JICKITMOHHBIX 3aHITUN PYHOCMKOCTD OPMHUPYCMbIC opma
/11 (dac.) KOMITCTCHIINH KOHTPOJIS
1 YpoBHu npoektupoBaHuns SOC. 2 OIIK-1, VK-2, 3K3aMEH
I1K-10
2 Tunosble cTpykTypHble cxembl SOC n obna- 2 OIIK-1, YK-2, 3K3aMeH
CTV UX NPUMEHEHMUSI. [IK-10
3 [MporpaMmHble NPOAYKTbI, MPUEMBbI N METOAbI 4 OIIK-1, VYK-2, 3K3aMeH
MPOEKTUPOBaAHUS. K-10
4 Tunosble cTpykTypHble cxembl SOC n obna- 2 OIIK-1, YK-2, 3K3aMeH
CTV UX NPUMEHEHUSI. K-10
5 [MporpaMmHbie NPOAYKTLI, MPUEMbI 1 METOAbI 2 OIIK-1, VYK-2, 3K3aMeH
MPOEKTUPOBaAHUS. K-10
4.3.2JIabopaTtopHbie 3aHATUS
D -
Ne Tpynoewm- OpMHDY dopma
HaumenoBanue nabopatopHbix padboT €MBIEKOM-
n/m KOCTb (Yac.) KOHTPOJIS
TMETCHINHU
1.
4.3.3 IIpakTHdecKue 3aHATHS
Ne TemaTnka NpakTUYECKUX 3aHATUN Tpynoewm- ®opmrpye- dopma
MBIEKOMIIE-
n/m (cemMuHapoB) KOCTb (4ac.) KOHTPOJIA
TEHIIUU
1 YpoBHU npoekTupoBaHua SOC. 4 OIIK-1, VK-2, 3a4eT
ITK-10
2 TunoBble CTPYKTypHble cxembl SOC 1 obnactu 4 OIIK-1, YK-2, 3a4eT
UX NPUMEHEHWS. IK-10
3 MporpaMMmHble NPOAYKTbI, MpUEMbl WU MeTOoAbl 4 OIIK-1, YK-2, 3a4eT
NpPOeKTUPOBaHUS. IK-10
4.3.4 CamocTtosTenpHas paboTa
D -
Ne . Tpynoewm- OpMHPYe dopma
Temartuka caMOCTOATEIHHOM PabOTHI MBIEKOMIIE-
/T KOCTb (Jac.) KOHTPOJISt
TEHIIUU
1. YpoBHU npoekTupoeaHms SOC. 15 OIIK-1, VK-2, 3a4eT
I1K-10
2. TunoBble cTpykTypHble cxembl SOC n obnactu 16 OIIK-1, VK-2, 3ayeT
NX NPUMEHEHNS. IK-10
3. [NporpaMmMHble MPOAYKTbI, NpUeMbl U MeToAbl 16 OIIK-1, VK-2, 3a4eT
MPOEKTUPOBaHUS. IK-10
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4, TunoBble cTpykTypHble cxembl SOC 1 obnactu 16 OIIK-1, YK-2, 3a4eT
UX NPUMEHEHNS. T[IK-10

5 MporpaMmmHble NPOAYKTbI, MPUEMbI U METOAbI 12 OIIK-1, YK-2, 3a4eT
NpPOEKTUPOBaHUS. T[IK-10

5. OIIEHOYHBIE MATEPHUAJIBI JIJId NPOBEJEHUS IPOMEXXYTOUYHOM
ATTECTAIMHU OBYYAIOIIUXCH 1O JUCHUITTIMHE

OneHouHble MaTepualibl NPUBEIEHBl B NPUIOKEHUU K padoyeil mporpamme JUCLUILUIMHBIL
(cM. 1okyMeHT «OueHouHble MaTepuaisl 1o aucuuiuinae «lIpoexktuposanne POC Ha kpucramiey).

6. YYHEBHO-METOANYECKOE OBECIIEYEHUE JUCIHUITJINHBI
6.1 OcHoBHas JInTeparypa

1. UrnatoB, A.H. MukpocxeMOTeXHHKa U HAHOXJIEKTPOHUKA [DJIEKTPOHHBIN pecypc]| :
yuebHoe mocobue / A.H. UrnatoB. — Dnekrpon. nan. — Cankr-IletepOypr : Jlans, 2011. — 528 c.
— Pexum noctymna: https://e.lanbook.com/book/2035. — 3ari1. ¢ skpaHa.

2. IIpoexkTupoBaHue pagHOyCTPOMCTB Ha OCHOBE HAHOTEXHOJOTWH / mon peda. Moxammen
Ucmaun, enna Ponpurec ne Jlnepa I'oncanec: nep. ¢ anri. E.B. BacunwseBa, A.1O. Ilapiuna,
FO.H. ITapmna, nox pea. FO.H. ITapumuna (PIPTY) — M.: TEOC, 2012. 334 c. — 78 3Kk3.

3. . Cnepanckuii, B.C. CurnanbHble MUKPOIIPOLIECCOPBI U UX IPUMEHEHUE B CUCTEMAX TeJe-
KOMMYHHKAITUI 1 SJEKTPOHUKH : yueb. mocodue ist By30B. - M. : ['opsiuas nunus-Tenexom, 2008. -
168c. — 40 k3.

4. bubnuoreka (pyHKUMOHAIBHBIX SYEEK JJIS MPOEKTUPOBAHUS IMOJY3aKa3HBIX MHKPOCXEM
cepuit 5503 u 5507 [Dnexrponnsiit pecypc]/ A.H. [lenucoB [u ap.].— DIEKTpOH. TEKCTOBLIE J1aH-
Hble.— M.: Texnocdepa, 2012.— 304 c— Pexum JIOCTyTIA:
http://www.iprbookshop.ru/26891.html.

5. OCHOBBI IPOEKTUPOBAHUS CUCTEM HA KpUCTAJlJIe: METOAMUYECKHE yKa3aHUs K Jaboparop-
HbIM pabotam / Ps3aH. roc. paguorexH. yH-T.; cocT. E.B.Bacunbes. - Psa3ans, 2016. - 24 c. (Ne5067)
— 38 7Kk3.

6.2 JlonoiHMTe IbHAS JIUTEpaTypa

1. Amenuna, M.A. [Iporpamma cxemoTexHudeckoro MoaenupoBanust Micro-Cap. Bepcun 9,
10 [DnexTponnslii pecypce] : yaeOHoe mocooue / M.A. Amenuna, C.A. AMenuH. — DIJIEKTPOH. JIaH.
—  Cankr-Ilerepoypr  :  Jlamp, 2014, — 632 c¢c. — Pexum  goctyna:
https://e.lanbook.com/book/53665.

2. baxBamoBa C.A. OCHOBBI MOJEIMPOBAHMS W TNPOEKTHUPOBAHUS PATHOTEXHUYECKUX
ycTpoiictB B Microwave Office [Onextponnsiii pecypc] / C.A. baxBamoBa, B.A. Pomanrok. —
OnekTpoH. TekcToBbie nanueie. — M. : COJIOH-ITPECC, 2016. — 152 c¢. — 978-5-91359-206-4.
— Pexxum poctyna: http://www.iprbookshop.ru/64929.html

6.3. MeTonnyeckue yKka3aHusi K MPaKTHYECKHM 3aHATHSM/JI1a00paTOPHBIM 3aHATHSAM, Ca-

MOCTOAITEJIbHOM padoTe

[lepen BbIMONTHEHHEM Ta0OPATOPHON PabOTHI HEOOXOAMMO BHUMATEIBHO O3HAKOMHTHCS C
3aJJaHUEM M TEOPETHYECKUM MarepuaiioM. JKenareiabHO 3apaHee BBIOJHUTH MOATOTOBKY IIa0ioHa
0T4YeTa, YTOOBI Ha TAOOPATOPHOM 3aHATHHU OCTAIOCH BPEMS IS ClIaudl PaOOTHI.

[lepen cmadeld pabOTHI PEKOMEHAYETCS O3HAKOMHUTHCS CO CIIMCKOM BOIIPOCOB H3Yy4aeMOit
TCMBbI U MOIBITATHCA CAMOCTOATCIIBHO HAa HUX OTBCTUTH, UCIIOJIb3YSA KOHCIICKT J'IGKI_[I/II\/'I U PCKOMCH-
ayeMmylo nuteparypy. Takum oO6pa3oM, Bbl CMOXKETE COKOHOMUTH CBOE BpeMsl M BpeMs IpernojaBa-
Tesl.
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B 4acer camocTosSITeNbHON paOOTHI CTYIEHTHI BHITIOJHSIOT 33/1a4l, KOTOPBIMUE UM TPEII0-
JKEHBI TI0 OCHOBHBIM T€MaM JHUCIHIUIMHBI, a TAKKE U3YYalOT OCHOBHYIO M JIOMIOJIHUTEIBHYIO JIUTE-
paTypy No JUCHUILIUHE.

CamocrosiTenpHas paboTa BKIFOYACT B CEOsI CIICYIONTUE ITAIIbI:

"  W3YYCHHE TEOPETHYECKOro MaTepuaia (paboTa HaJ KOHCTICKTOM JICKIUH ),
" CaMOCTOSITEIBbHOE M3YyUYCHHE JOTIOJHUTEIBHBIX HH(OPMAIIMOHHBIX PeCypcoB (I0pabOTKa KOH-

CIIEKTa JICKIINH);

®  BBINOJHEHUE 33JJaHUH TEKYIIET0 KOHTPOJIS YCIeBaeMOCTH (IIOATOTOBKA K MPAKTUYECKOMY 3a-
HSATUIO);
"  HMTOroBas aTTECTAIUs MO TUCIMIUIMHE (ITOATOTOBKA K 3a4€TY U DK3aMEHY).

PaboTta Ha/i KOHCTIEKTOM JISKIIMH: JICKIUU — OCHOBHON MCTOYHUK WH(OPMAIUH T10 MPEIAMETY,
MO3BOJISIOIINNA HE TOJBKO M3YYHTh MaTEpHall, HO M TMOJYYUTbH MPEJCTABICHUE O HAIMYUU JPYTHX
HMCTOYHHKOB, COIIOCTABUTh Pa3HbIC CIIOCOOBI PEIICHUs 3a/1a4 U MPAKTUYECKOTO MPUMEHEHUS TOTY-
YaeMbIX 3HaHUU. JIeKIMKU MPeoCTaBIsAI0T BO3MOKHOCTh «MHTEPAKTUBHOTO» 00Yy4EHHUS, KOTJIa €CTh
BO3MO>KHOCTH 33J1aBaTh IMPEINOJAaBATENII0 BOMPOCKHI U MOJy4YaTh HA HUX OTBETHL. [l0o3TOMY pexomeH-
JyeTcsl B JIeHb, MPEIIIECTBYIONINI OYepeHON JEKIMU, MTPOYUTATh KOHCIEKTHI ABYX MPEAIIeCTBY-
IOIIUX JICKIIUH, 00paTUB 0CO00€ BHUMAHUE HA COACPKUMOE MOCTIEAHEHN JICKIUH.

[ToAroToBKa K OPAaKTHUYECKOMY 3aHSATHIO: COCTOUT B TEOPETHMYECKOW MOATrOTOBKE (M3ydeHHE
KOHCIIEKTa JIEKIIMM U JIOMOJIHUTEIBLHON JUTEPATYPhl) M BHITIOJIHEHUH MPAKTUYECKUX 3aJaHuil (pe-
HIeHHE 3a7a4, OTBETHI Ha BOIIPOCHI U T.J.). Bo BpeMsi caMOCTOSATENbHBIX 3aHATUN CTYIEHTHI BBINOJI-
HAIOT 33JIaHUs, BBIJIAHHBIE UM Ha MPEIbIAYIIEM TPAKTUYECKOM 3aHSATHUH, TOTOBITCS K KOHTPOIbHBIM
paboTaM, BBITIOJIHSIIOT 33/IaHUS TUTIOBBIX PACYCTOB.

HopaboTka KOHCIEKTa JEKIUH C MPUMEHEHHUEM YYeOHHKA, METOJUYECKON JINTEpaTyphl, 10-
MOJTHUTENBHON JTUTEPaTypbl, MHTEPHET-PECYPCOB: ITOT BUJ CAMOCTOSITENILHON pabOThl CTYAEHTOB
0COOEHHO BaKEH B TOM Cllydae, KOorja OAHY M Ty )K€ 3aJja4y MOKHO pelniaTh pa3IudHbIMHA CIIoco0a-
MU, a Ha JIEKIIUU U3JI0KEeH TOJbKO oAMH U3 HUX. Kpome Toro, pabouas mporpamma 1o MareMaTHke
MPEANoaraeT pacCMOTPEHNE HEKOTOPBIX OTHOCHUTEIIBHO HECIIOXXHBIX TEM TOJBKO BO BPEMsI CaMO-
CTOATENbHBIX 3aHATHI, 0€3 UTEHHUS JIEKTOPOM.

[ToAaroToBka K 3a4eTy, dK3aMEHY: OCHOBHOM BUJ] MOATOTOBKH — «CBEPTHIBAHME» OOJBIIOTO
o0bema nH(OpPMAIMKU B KOMIIAKTHBIN BHUJI, a TAaK)KE TPEHUPOBKA B €€ «Pa3BEePThIBAHUNY (TIPUMEPHI
K TEOPUH, BBIBEJCHUE OJIHUX 3aKOHOMEPHOCTEHN U3 Ipyrux u T.1.). Hajmo Takxke mpaBuiIbHO pacrpe-
JENUTh CUJIBI, HE TOJILKO TOTOBSICH K CAMOMY 2K3aMEeHY, HO U M03a00TUBIINCH O JIOMYCKE K HEMY
(3TO XOpoIiee MOCEIIeHNE 3aHATUH, BRIMOJHEHNE B HA3HAUYEHHBIN CPOK THUIIOBBIX PacdyeToOB, aKTHB-
HOCTb Ha MPAKTUYECKUX 3aHATHSIX).

7. IEPEYEHb PECYPCOB WH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM
CETH «<MHTEPHET», HEOBXOJIUMBIX IS OCBOEHUA JUCIHUITJINHbI

1. DnexrponHo-6ubanoTeunas cucrema «IPRbooks» [DnexTponHsiit pecypc]. — Pexum nocryma:
noctyn u3 koprnoparuHoit cet PI'PTY — cBoOGonHbIi, noctyn u3 cetu MIHTepHET — 110 mapouo.
— URL.: http://www.iprbookshop.ru/.

2. DIeKTpOHHO-OMOIMOTeUHas crcTeMa u3aarenbeTBa «Jlanpy [DnekTpoHHBIN pecypc]. — Pexnm
JIocTyma: 1ocTyn u3 koprnoparuBHoit cetu PI'PTY — cBoboanbIi, noctyn u3 cetu MHTEpHET — 1O
napoito. — URL: https://www.e.lanbook.com

3. DnekrponHas Oubmnoreka PI'PTY [Onexkrponnsnii pecypc]. — Pexum pocryma: w3
kopropatuBHOit cet PI'PTY — mo maposro. — URL: https://elib.rsreu.ru/

8. MIEPEYEHb WH®OPMAIIMOHHBIX TEXHOJIOTWH, WCHOJBL3YEMBIX IIPA
OCYHIECTBJIEHUN OBPA3OBATEJIBHOI'O INPOIECCA 11O JUCHUIIJIMHE,


http://elib.rsreu.ru/

Omneparnmonnas cucrema Windows XP (Microsoft Imagine, Homep mommucku 700102019,
Oneparnmonnas cucrema Windows XP (Microsoft Imagine, Homep moanucku ID 700565239,

Kaspersky Endpoint Security (Kommepueckas munensus Ha 1000 xommbrotepoB Ne2922-

IMPOI'PAMMHOI'O
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OBECIHIEYEHMUSA n

BKJIIOUYASA INEPEYEHDb
NHO®OPMAIIMOHHBIX CITIPABOYHbBIX CUCTEM
1.
OeccpouHo);
2.
OeccpodHo);
3.
190228-101204-557-1191, cpok aeiictBus ¢ 28.02.2019 mo 07.03.2021);
4. LibreOffice (nmuuensus LGPL v3);
5. Adobe Acrobat Reader (6ecrathas nunensust Adobe);
6.

CnpaBounas npasoBasi cucrema «Koncymnbrant [Lmroc» [DnexkTpoHHblid pecypc]. — Pexxum
JOCTyTa: TOCTyN u3 KoproparuBHoi cetu PIPTY — cBoOOAHBII.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHbI
JU1s OCBOCHUS AUCLUIUIMHBI HEOOXOIUMBI CIIEAYIOIINE MAaTEPUAIbHO-TEXHUUECKUE PECYPCHI:

1) ayAUTOPHS I MPOBEICHUS JICKUMOHHBIX M MPAKTUYECKUX 3aHATHHI, TPYNIOBBIX U
WHIUBUJIYAJIbHBIX ~ KOHCYJIBTALIMM,  TEKYyIIEro KOHTPOJS, IPOMEKYTOUHOM  aTTecTaluw,
00opynoBaHHasi MapKepHOl (MEIOBOI) TOCKOIA;

2) ayIUTOpUsSl Ui CaMOCTOSITEIbHOM  palOThl, OCHAIEHHAs HWHAUBUAYaTbHOMN
KOMITBIOTEPHOU TEXHUKOM C MOJKIIOYEHUEM K JIOKAIbHOW BBIYMCIUTENIBHON CeTU U ceTu HTepHer.

3) Jlaboparopus co crienuaan3upPOBaHHBIM YIeOHBIM 000PYIOBAHUECM.

Ne | HaummMeHoBaHMe CIIeIMAJIBHBIX IIOMeIe- IlepeyeHpb cnenUaTU3UPOBAHHOIO 000PY10BAHMSA
HMI ¥ MOMeleHu# A1 cCaMOCTOATEIbLHOM
padoThI
1 | YueOHas ayauropus I MPOBEACHUS 3aHITHI 50 mecT, 1 MynbTHUMeEIMA IPOEKTOP, 1 SKpaH, KOMIIBIOTED,

JIEKIMOHHOTO U CEMHHAPCKOTO TUIIA, TPYIIIOBBIX
Y MHANBUTyaJIbHBIX KOHCYJIbTAINH, TEKYIIETO
KOHTPOJISI ¥ TIPOMEXYTOYHOH aTTecTaru, 415
71a60pPaTOPHOTO KOpITyCa.

ClricnruaJIn3upoBaHHas M66CJ'IL, MapKepHasg A0CKa

2 | YueOHast ayauTOpUs VIS IPOBEICHUS 3aHSTHIA 60 mect, 1 MynpTUMeEMA TPOEKTOP, | SKpaH, KOMIIBIOTED,
JIEKIIMOHHOTO M CEMMHAPCKOT0 THIIA, TPYNIIOBBIX | CHEeNHaNIU3UpOBaHHAs Mebesb, MapKepHast JocKa
1 MHIUBHUyaJbHBIX KOHCYJIbTAlUH, TEKYIIETO
KOHTPOJISI ¥ TIPOMEXYTOYHOH aTrTecTaru, 413
1a60PaTOPHOTO KOpITyca.
3 | Jlaboparopus cucTeM paJnoCBs3H IS IPOBeJie- 12 koMIbIOTEpPOB (KOMITBIOTEPHBIN KJIacC) C BO3MOYKHOCTBIO

HUS 3aHATHI 110 TPOQMIEHBIM JTUCHUIUIHHAM,
406 1abopaTopHOTO KOpITyca

TIOJIKJTIOYEHHS K ceTH «MHTepHeT» 1 o0ecnieyeHneM 10CTyna
B DJIEKTPOHHYIO HH()OPMaMOHHO-00pa30BaTe/IbHYIO CpeLy
PIPTY,
[epenatunku ontnaeckune MOS211A (1 mt) m MO428 (1
IIT)
IIpueMHuK onTHueckuii — 2 Wt
Jenutens onTuyeckuii —2 mT
Buneoxamepa SS2000A — 1 mT
Amnammzatop E7402A — 1 it
Bbnox BNC-2120 — 1 wr
BousbT™eTp yHHBepcanbHblii B7-26 — 1 it
MuimuBoneT™MeTp B3-39 — 1 it
I'eneparopst 1'4-218 — 1 mr

SFG-2107 — 1 wr

'3-112 - 1 wr
Monyns 6a3oBbeiii AMBPCI ¢ npaiiBepom AMBPCI-
ADMDDC8WB — 1 it
M3mepurenn PCGU1000 — 1t
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PCSU1000 — 1T
Ocrmsmnorpadsr AKUIT-4122/2V — 1 mir, C1-65 — 2 T
Yacroromep U3-33 — 1 mt
Amntennas cranust SAN-3000 — 4 mT
Touxka moctynma WBR-6000 — 2 mr
AHTEHHa CIlyTHUKOBas — 1 T
Kongeprep Strong — 1 mr
Pecusep XSAT — 1 wt
TeneBuzop «Pyb6un» — 1 mr

4 | Ilomemenue A caMoCTOsITeIbHON paboThl, No
501k 2 nmabopaTopHBIi KOpIyc

MaruuTHO-MapKepHast JJOCKa;

IIK Intel Celeron CPV J1800 — 25 mr;

BosmoxHoCcTh  moxmkiroyeHuss Kk cetn  «lMHTepHeT»
MIPOBOAHBIM ¥ OECIPOBOAHBIM CIIOCOOOM U OOecredeHueM
JIOCTYyIIa B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO
cpeny PIPTYV.

Mporpammy cocTaBun:

K.T.H., AoUeHT Kad. PTY

(Bacuibes E.B.)

[Iporpamma paccMoTpeHa u
0J100peHa Ha 3aceTlaHuu
kadenpsr PTY

16 urons 2020 r (mpotokoi Ne 10)




