MUWHOFBPHAYKU POCCUU
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«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

12.03.05 J/Ia3epHas TexHHKA M j1a3epHbIe TEXHOJI0TUH
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa 14 PAIIMODJIEKTPOHHBIE CUCTEMEI YITPABJTEHUA
MakeeB Wnest AHpeeBrY, NpernofaBaresib

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel 14 PAIOI/TEKTPOHHBIE CUCTEMBI YIIPAB/TIEHUSA

3aBenytomumii kadenpoii Crpaxos C.1HO., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N1 JIABEPHASA TEXHUKA

3aBepaytommii Kadeapoii bopeiiio A.C., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI COBPEMEHHBIX PAINOJJIEKTPOHHBIX CUCTEM

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

ITK-1.1 — CniocobeH K aHa/iu3y 3a/laudl 10 TIPOEKTHPOBAHUIO THITOBBIX CHUCTeM, IPUOOPOB, Y3/I0B U JleTajiei
Jla3epHOM TEXHUKH, J1a3ePHBIX ONTHKO-3/IeEKTPOHHBLIX IPUOOPOB U CUCTEM

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHe CJIefyIOLINX pe3y/bTaToB 00pa3oBaHus:
IIK-1.1

3HAHUA:

3HaTh OCHOBHBIE TIPUHLMIBI PabOTHI M KOHCTPYKLMM COBPEMEHHBIX DafIM03JIEKTPOHHBIX CHCTEM,
BKJIFOUasi jla3epHble M ONTHUKO-3/1IeKTPOHHBIE YCTPOHCTBA.

3HaTb CTPYKTYpy Y (YHKLHMOHAIbHbIE OCOOEHHOCTH THIIOBBIX CHCTEM Jia3epHOM TeXHUKH W MX
KOMITOHEHTOB.

3HaTh METO/IbI aHA/IW3a TEXHUUECKUX TPeOOBaHMH K J1a3epHBIM MPHUOOpaM U CUCTEMaM.

3HaThb OCHOBBI TIDOEKTHPOBaHWSI M BbIOOpA 3/IEMEHTOB [/ Jla3epHbIX U ONTHKO-3JIEKTPOHHBIX
YCTPOMICTB.

3HaTh COBpeMeHHbIe CTaH/APThl, HOPMaTHUBBI U TEXHOJIOTUM B 00/1aCTH PafIM03IEKTPOHMKH U JIa3ePHON
TeXHUKHU.;

YMeHus:

YMeTb aHa/NM3UpOBaTh TeXHUYECKOe 3aflaHle Ha pa3paboTKy cucrembl wmd mipubopa B obsactu
Jla3epPHON TeXHUKU.

BrizilenaTh KIIrOueBble MapaMeTpbl CUCTEMBI, Orpeferstomye eé paboTy (MOLJHOCTB, JIMHA BOJIHB,
CTabW/IBHOCTB, TOUHOCTB).

PaspabareIBaTh KOHLENTYalbHbIE CXeMbl U CTPYKTYPHBIE pellieHHsI TUTIOBBIX CHCTEM.

OrneHrBaTh BO3MOYXHOCTH MCII0/Ib30BaHHSl Pa3/IMUHbIX KOMIIOHEHTOB U TEXHOJOTWH [Jifl peanu3aliuu
3a[JaHHbIX XapaKTepPUCTHK.

dopMUpoBaTh TEXHUUECKOE 3a/jaHKe /1S IPOeKTUPOBaHMsI WY MOJ|epHU3ALIMK Jla3epHbIX CUCTEM.;

HABbIKU:

HaBblk aHa/mM3a 3a7@d 10 TPOEKTHPOBAHHMIO JIa3ePHBIX CHCTEM C yuyeToM TpeOoBaHMH K
XapaKTepUCTHKaM M YCJIOBUSM JKCITyaTariu.

Bribopa noaxogsiux 37meMeHToB (J1a3epoB, (GOTOAETEKTOPOB, YCUIUTeNeH, GUILTPOB) [/ KOHKPETHBIX
3ajad.

MopenvipoBaHusi paboThI THIIOBBIX CHCTEM C HCIIOb30BaHMEM CIIeLjai3UpOBaHHBIX TPOrPAMMHBIX
CpeJCTB.

OneHky 3¢ eKTUBHOCTH 1 HaZie)KHOCTH IIPOEKTUPYEMBIX CHCTEM.

IToAroToBKM TEXHUYECKOW JOKYMeHTALUH, CXeMOTeXHUUeCKUX PellleHU 1 PaCUeTHbIX MaTepHUasoB..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuynmmaa OCHOBBI COBPEMEHHBIX PAITMO3/IEKTPOHHbBIX CUCTEM sBnsercs
JVCLIMTUTMHON ()aKy/IbTaTHUBHOrO 0/10Ka IIPOrpaMMBbI MOAATOTOBKY 110 HarnpaeyeHuto 12.03.05 JlasepHas
MEXHUKA U /Id3epHble MEeXHOA02UU.

CogepkaHue JUCLUIVIMHBI BJISeTCs JIOTUYeCKUM npopopkenrem aucuuruie: @U3NKA.

Copepxanue JVCLIUTUIAHBI SIBJISIETCS OCHOBOM ISt OCBOEHMSI OUCLIUIUIH:
ITOJIYIIPOBOJHUKOBBIE JIA3EPBI.

HpegBapHTeﬂbele KOMIIeTeHLIH, CCI)OPMI/IPOB&HHLIE y 06yqa}0Luer 0Csd A0 HadaJ/la U3ydyeHud JUCLHUIIIMHBIL

¢ OIIK-1 — CrniocobeH MpUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHEPHBIE 3HAHHSI, METO/IbI
MaTeMaTH4yeCcKOro aHalv3a U MOZlelIMpOBaHus B NH)KeHEePHOU [1eTe/TbHOCTH, CBA3aHHOU C
MIpOeKTHUPOBaHKEeM, KOHCTPYMPOBaHHEM U TeXHOJOTUSAMU NTPOM3BO/CTBA J1a3epHON TEXHUKU

¢ OIIK-3 — CriocobeH IIPOBOAUTE IKCITIEPUMEHTA/IbHBIE UCC/IeIOBAHUS U U3MepeHust, 00pabaTrhbiBaTh U
TIpeJCTaB/IsITh M0JTyueHHbIe JaHHbIe C YUeToM Crieliu(prKy MeTOI0B U CPeZCTB Jla3epHBIX UCC/IeZ0BaHUM
1 U3MepeHHi



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. OCHOBHBIE OHATHS M Onpeje/ieHHst JUCHMIVIMHBI. 1.1.0611j1e npeAcTaBIeHus o
3 6 pazroanekTpoHuke. 1.2. Knaccubukaiys, npuem, usyueHrde U pacrpoCTpaHeHHe Pa/juOBOJIH. 8 4 4 4 10
1.3.0606111eHHast CTPYKTYpHasi CXeMa pajHOTeXHUUeCKol cructembl. 1.4.0CHOBHbIE Pa/jiOTeXHUUeCKHe
MPOLIeCChI.
Pazpaen 2. PaguocurHans! 1 ux Mopen. 2.1. Knaccrudukarus curHanos. [leTepMHUHUPOBAaHHbIE U
3 6 Cc/lydaliHble CUTHasBL. 2.2. DHepreTHuecke U HesHepreTMyecKre XapaKTepUCTUKN CUTHAoB. 2.3. 12 4 4 8 10
BpeMeHHOe, CTIeKTpabHOe U KOPPE/ISALMOHHOE ONKMCaHHe pafrocurHasoB. [ToHsiTHe 6asbl CUrHana.
Paspen 3. CneKTpa/ibHBIi aHa/IN3 1ep KHX U PHOJ KHX CUrHasoB. 3.1.I1oHsTHE
3 6 OPTOrOHa/BbHBIX 6a3uCHBIX GyHKLMHA. 3.2. CrieKTpa/bHblil aHaIU3 TIePHO/IMYECKUX CUTHAMOB. Psiz 12 4 4 8 10
®ypee. 3.3. CrieKTpajibHblil aHaIM3 HellepUOAUYeCKuX curHanos. Hrterpan ®@ypee. 3.4. OCHOBHbIE
cBoiicTBa npeo6pasoBaHust Oypbe. [ToHsiTHe 6a3sbl cHrHaa.
Paspen 4. Mopynamus, AMCKpeTH3a1HsA, KBaHT Jivain M CHHTe3 CUTHaJIOoB. 4.1.
OO611j1ie TPUHLMITBI TIOTyYeHHs] MOAY/IMPOBAHHBIX KojebaHuii. 4.2. AMIUIMTYAHast, 4acTOTHasl, pa3oBast 1
3 6 UMITy/bCcHast MoAysisitust. 4.3. CyLHOCTb U peanu3alyst ornepanyi JUCKpeTrH3aLi, KBAaHTOBaHUS 1 12 4 4 8 10
koaupoBaHus. TIpuHuun geticteust ALTT u LIATI. 4.4. CrieKTp JAUCKPeTH3MPOBAHHOTO CUrHaJa.
Boccranosnenne curHana. Teopema KoresnbHukosa. 4.5. IToHsATHe TOMeX03aIULI[EHHOTO KOAUPOBAHMUS.
Paspen 5. JIuHeiHbIe U HeJIMHEHHbIE PAAUOTEXHHUECKHe CHCTeMbI M npouecchl. 5.1. Obuyas
Knaccuukanus cucreM. OCHOBHbIe 0COO@HHOCTH JIMHEHHBIX CUCTeM. 5.2. XapaKTepUCTUKHU IMHeHHBIX
3 6 CHCTeM BO BPEMEHHOM 1 B 4acTOTHO# o6/acTy. [TOHsATHe HeHCKaKaroLeil cUCTeMBl. 5.3. 12 4 4 3 10
Wnrerpupytoiye u auddepeHuppyromye cucremsl. 5.4. TIpoxoxieHHe CHrHaia yepes 4aCTOTHO-
n3buparesbHyto cucteMmy. 5.5. HenvHeliHble CUCTeMBI, BO3J€HCTBIE PajOCHTHaa Ha
6e3bIHepL{OHHBII HeJTMHeHHBII 37IeMeHT.
Paspaen 6. Papuonepepaaroiye U paguonpueMHbie ycrpoiicTBa. 6.1. [TapameTpbl 1 XapaKTePUCTUKN
3 6 pajMonepeaoLuX 1 paJUoNPHEMHBIX YCTPOHCTB. 6.2. OCHOBHbIE BU/IbI Pa/jONepe/JaloIuX 1 12 4 4 8 10
Pa/iIMOTIPHEMHBIX YCTPOUCTB. 6.3. CTPYKTYpPHbIe CXeMbl pajioriepe/iaTynkoB. 6.4. CTPYKTypHbIe CXeMbl
Pa/IoNpHeMHHKOB.
Paspen 7. O0uue NpUHLHIBI TeJieBUAeHHs. 7.1. OObeKTbI Te/leBU3MOHHOTr0 Hab/moaeHus. 7.2.
3 6 JlaTunKy TeIeBU3MOHHOTO CUrHasa. 7.3. Pa3BepTKa TeneBU3sHOHHOr0 H300paxkeHust. 7.4. [IPHUHLMIIBI 10 2 2 8 10
CHHXPOHH3aLUH B Te/eBHeHUH. 7.5. T10/IHbII Te/IeBU3HOHHBINA CUTHAT U €T0 CIIeKTp.
Paspen 8. TeneBusnoHHbIe cucTeMbl. 8.1. CTPyKTypHasi CXeMa Te/lleBU3MOHHO cUCTeMsl. 8.2.
3 6 CoBMecCTHMbIe CUCTeMBI [IBeTHOTO TesieBUfieHus. 8.3. CHCTeMbI CITyTHUKOBOTO TejleBHeHus. 8.4. 10 2 2 8 10
OCHOBBI LIU(POBBIX Te/IEBU3UOHHBIX CUCTEM.
Paszpen 9. Pajj103/1eKTPOHHbIE CHCTEMBI 3alIHCH M XpaHeHHs: HHGopManuu. 9.1. Dusiveckue
3 6 TPOLIeCCHI 3aMUCH 1 BOCTIpou3BeieHnst uHdopmanuu. 9.2. CucTeMbl MarHUTHOM 3anucu 1 10 2 2 8 10
BOCIPOU3Be/IeHHs1 ay/iHo- U BUzleocurHanos. 9.3. CucTeMbl 3an1cy MHGOPMALIMK Ha ONTHYeCKHe 1
Li(pOBbIE HOCUTETH.
Pa3pen 10. Paguonokary e ¥ pajy 1y e cucTembl. 10.1. Pusrueckue NPUHLIUIIBL
3 6 pazauosnokaruu. 10.2. MeTozbl M3MepeHHs! YIJIOBbIX KOOPAMHAT, JaJbHOCTH U CKOpOCTH 06bekToB. 10.3. 10 4 4 6 10
CTpyKTypHBIE CXeMbl PaZI0IOKallMOHHBIX cTaHIui. 10.4. Ha3eMHBIe U CITyTHUKOBbIE
pa/IMOHABHTaLOHHbIE CUCTEMBI.
Bcero 3a 6 cemecTp 108 34 34 74 100
Bcero o gucnpnmne 108 34 34 74 100
3.2. CamocTosnTenbHas padora crygenta (CPC)
Ne Cojiep)xaHue yueGHOro Oo0neMm,
HOMep U HAMME€HOBaHHE pa3je/id AUCIUII/ITUHBI
n/n 3a/laHUA 4acoB

Pazpen 1. OcHOBHBIE IOHATHA U OTIpeeleHus
JWCLIATIAHEL.

N3yuenne auakTiue CKUX
equHuUL pasgena 1

2 |Pa3gen 2. PagjyocyrHaibl U KX MOJeNH.

N3yueHne aupakTrue CKUX
eJMHu1L] paszena 2

Pa3men 3. CriekTpasibHbIN aHa/NU3 TTePUOANYE CKUX U
HeTieproJrue CKUX CUTHAJIOB.

N3yuenne aupakTrue cCKUx
eJVMHUL] pasjena 3

Pazpen 4. Mopynauusi, AMCKpeTU3aLUsl, KBAHTOBaHUE,
KOJMPOBaHVe U CUHTe3 CUTHA/OB.

N3yuenuve qumakTryeCKUx
euHuL] pasjena 8

Pasgen 5. J/IuHeliHble ¥ HeJTMHeNHbIe paJUOTeXHUUECKHEe
CUCTEeMBI U IIPOLIECCHI.

N3yuenure guaakTrue CKUX
eJVMHUL] pasjesna 5

Pa3pen 6. Paguonepegaroiye U paiuonpreMHble
yCTpOMCTRBa.

N3yueHue aupakThue CKUX
equHuL pasgena 6

7  |Pazmen 7. OOI1e IPUHLUIIBI TeJIEBUIEHU.

N3yueHne auakTHUe CKUX
euHuL] pasgena 7

8 |Paspes 8. TeneBr3uOHHbBIE CUCTEMBI.

6

N3yueHne aujakTHUe CKUX
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eZIMHUL] paszena 8
9 Pazpen 9. PagnosneKTpoHHbIE CUCTEMBI 3alTMCH U N3yuenue qumakTryeCKUxX 8
XpaHeHUs “HGOpMaLUH. eZIUHUL] paszena 9
10 Pazpen 10. PagronokaljuoHHble U pajuOHaBUraljuoHHble  (3yueHue guakTHue CKUX 6
CUCTEMBI. eauHuL pasgena 10
Bcero 3a 6 cemecTp 74
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1|2 3 4|5/ 6 |7 8 9/ 10 |11 |12 13 14 15 16 | 17
6 TexkK P TexkK AP TexkK TexkK | P | 3au.

Yci10BHBIe 0003HAUCHUSA:

o [IP — aparHOCTHUECKasi paboTa;
o TekK — BOIPOCHI /i/Is TEKYILIETO KOHTPOJISL;
* 3au. — 3ayeT.

TeKylui KOHTPO/Ib YCIIeBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:

e UArHOCTUYECKas paboTa;

e BOMPOCHI /IJIs TEKYITIETO KOHTPOJIS.

HpOME)KyTO‘lHaﬂ dTTecTalus IIpOBOAUTCA B q)opmax:

¢ 34dyeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . OcHogel TeneBusienusi. CI16.BTTY "BOEHMEX" um. []. ®. YcruHosa, 2013, a1. pec.
2. . Paguorexuuueckue 1ienu ¥ curdasiel. CI16.BT'TY "BOEHMEX" um. []. ®@. Yctunoga, 2002, 31. pec.
3.I. A. TpaBun, [. C. TpaBuH. . PagrionpuémHbie YCTPOMCTBA CUCTEM PaZMOCBSI3U U PaZiMOA0CTyTIa.

Caukr-ITetepOypr: Jlanb, 2023, 3/1. pec.

. . C. T'onopoBckuii. . Pagrorexauueckue menu U curdasibl. M.: CoBeTckoe paguo, 1977, 35 3K3.

. JI. B. KouuH. . OcHoBBI pazimo3nektporuku. CIT16.BT'TY "BOEHMEX" um. [I. ®. YctuHora, 2009, 371
pec.

. M. Bepnep. . OcHoBbl koarpoBanusi. M.: Texnocdepa, 2004, 50 3k3.

. M. W. ®uskenbiiTeliH. . OcHOBBI paguonokauyy. M.: CoBetckoe paguo, 1973, 8 3k3.

. H. TI. HukutuH. . TeneBusuoHHbIe 1UdpoBbie cucTeMbl. MockBa: ®nuHTa, 2017, 351. pec.

. FO. T. 3wipsiHoB, I1. A. ®emtonun, O. A. besoycos. . Pagnornepe/jatoliye yCTpOMCTBa B CUCTEMAax
paguoces3u. CaHkT-ITetepOypr: Jlanb, 2021, 351. pec.
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5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.

5.3. [lepuogrueckue u3aHus:
He TpeOyroTCSI.

5.4. IlepeueHb pecypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THMOTeYHbIe CUCTEMBI:

1. http://urait.ru — OO6pa3oBaresbHas Tiatdopma «FOpaiT». [/ By30B U CCY30B.;
2. http://e.Janbook.com — 3BC JlaHs;
3. http://library.voenmeh.ru — ®yHaamenTanbpHas 6ubmoreka BI'TY « BOEHMEX» um. T.®. YcTUHOBA.

CoBpeMeHHbIe TPoQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatmoHansHas 3sekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHzia
(byH/IaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texskcnept — HbOpMaLMOHHBIN TIOPTa/ TEXHUYECKOTO peryaupoBaHust: HopMel, mpaBuia, cTaHAapThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaiui BI'TY "BOEHMEX" um. 1. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioHHbIH ITOpTas ITPaBOBOM MH(OPMALUH.
5.5. TIporpaMMHOe 0becrieueHue:
He TpebyeTcsl.

5.6. ndopmalioHHbIe TEXHOIOTHUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcresom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpouee:

1. pabouee MeCTO TIpernofiaBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI COBPEMEHHbBIX PATUOJ/IEKTPOHHBIX CUCTEM

AnHoTanusa paboueii nporpaMMsl

Mucuynmmaa OCHOBBI COBPEMEHHBIX PAJUOJJIEKTPOHHBIX CUCTEM sBnsercs
JUCHUIIMHON (paKy/IbTaTHBHOIO 0/I0KAa IIPOrpaMMbl TOATOTOBKM IO Haripaejenuto 12.03.05 JlazepHas
mexXHUKa U JAasepHble mexHono2uu. [uciuriiHa peanmusyetcss Ha (akynsrete M WHGOPMAaLMOHHBIX U
ynpasmsonfux cictem BI'TY "BOEHMEX" um. [J.®. YcrunoBa kadenpoit 14 PAIVOSJIEKTPOHHEBIE
CUCTEMBI YITPABJIEHUS.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-1.1 CriocobeH K aHanmM3y 3a/jauu 10 TIPOEKTUPOBAHWIO TUTIOBBIX CHUCTEM, NMPUOOPOB, Y3/I0B U ZeTanei
Ja3epHOU TEXHUKH, JIa3ePHBIX ONMTHKO-3JIEKTPOHHBIX TIPUOOPOB U CUCTEM.

Coniep)kaHue [IWCLMIUIMHBI OXBaTbiBaeT KPYT BOIPOCOB, CBSI3aHHBIX C O CHelU(UKON TOCTPOeHust
COBpPEMEHHBIX PaZii03/IeKTPOHHBIX CUCTEM Pa3/TMUHOr0 Ha3HAYeHHsl.

[TporpaMMoii AUCIIUIIMHEL TIPeIyCMOTPEHbI C/IEAYIOIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;

®  BOIIPOCHI JJIsl TEKYILero KOHTPOJIS.

HpOME)Ky'TO‘lHaH dTTecTalusa rMpoBOAUTCA B Cl)OpMaX:
e 344eT.

OO611as  TPYZI0EMKOCTh OCBOEHUsSI JUCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUIJIHHEL
MpelyCMOTPEeHbI IEKI[HOHHbIe 3aHaThs (34 1.), camocTosTenbHas pabota crygenTa (74 1).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI COBPEMEHHbBIX PATUOJ/IEKTPOHHBIX CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue PekoMemHjIyemas JIHTepaTypa TpyRoeMKOCTB,
paboThI yac.
Paspen 1. OcHOBHBbIe IOHATHS U ONpeAe/1eHUs JUCHUNIUHBI.

Vzyuene JI. B. KouuH. . OcHOBBI pazio3nektporuku: CI16. BT TY
AUAKTIHECKIX "BOEHMEX" um. [I. ®. Ycrunoga, 2009 (1,2,3) 4
eauHUL] pa3zgena 1

Wroro no pa3geny 1 4

Pa3pen 2. PapnocurHasibl M UX MOJIeTH.

Vzyuerie . Pagnotexauueckue nenu u curdanel: CI16.BT'TY "BOEHMEX" um.
AMAAKTUIECKIX II. ®. Yerurosa, 2002 (1,2) 8
eZIMHUL] pa3zesna 2

Wtoro mno paszeny 2 8

Pa3uen 3. CHEKTpaﬂLHBIﬁ dHAJ/IM3 II€EPUOJUYECKHUX U HellepUuoJUYeCKHUX CUTHAJ/I0B.

Vzyuenue N. C. TonopoBckuii. . PagnorexHuueckuie e ¥ CUTHAbL: M.:
IAAKTUUeCKUX 8
Cogetckoe paano, 1977 (1,2,3)
eZIuHUL] pa3zena 3
Wroro o pasgeny 3 8

Pa3pen 4. Mopynsanus, JUCKpeTH3anusA, KBAaHTOBaHHe, KOAMPOBaHNE H CHHTE3 CUTHAJIOB.

N3syuenne
MATAKTHUUe CKUX M. Bepsep. . OcHoBbI kKogupoBanust: M.: Texnocdepa, 2004 (1,2) 8
eZIUHUI] pa3zena 8
Urtoro no pa3peny 4 8
Pa3pen 5. /IuHeliHbIe U HeJIUHeHHbIE PaJUOTEXHUUYECKHe CHCTeMbl U MPOoIecChl.
Vzyuere N. C. ToHopoBckuii. . PaguorexHuueckue LeMy U CUTHabL: M.:
IUIAKTAYE CKUX 8
e MK pasena 5 Cogetckoe paauo, 1977 (1,2,3)
Wroro no pasgeny 5 8
Pa3pen 6. Papuonepepaaromniye u paguonpremMHbie YCTPOMCTBA.
I'. A. TpaBun, . C. TpaBuH. . PaguonpuéMHbie yCTpPONCTBa CUCTEM
N3yuenue paanocesi3u u paguopoctymna: Cankt-ITetepOypr: Jlans, 2023 (1,2,3)
IUIAKTHUe CKUX FO. T. 3eipsiHOB, I1. A. ®eatonuH, O. A. benoycos. . 8
eVHULL pa3zena 6 Papuonepesatoiiiie yCTpoNCTBa B cUCTeMaX paguocBs3u: CaHKT-
IMetep6ypr: Jlanb, 2021 (1,2,3)
Wroro mno pa3peny 6 8
Pazjen 7. O0mmiue MPUHIUIIBI Te/IEBHEHHUS.
Vzyuere . OcHoBbl TeneBuenus: CI16.5I'TY "BOEHMEX" um. 1. @.
AUAAKTUHECKIX Yerunosa, 2013 (1,2,3) 8
euHUL] pa3gena 7
Wrtoro no paspeny 7 8
Pa3pen 8. TeneBU3MOHHbIE CUCTEMBI.
N3yuenue H. I1. HukutuH. . TeneBu3noHHbIe LU(POBLIE cCHCTeMbl: MOCKBa: 8
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MTAJAKTHYE CKUX dmuaTa, 2017 (1,2,3)
eHUL] pa3zena 8
Wroro no pasgeny 8 8
Pa3fen 9. PapnosieKTpOHHBIE CHCTeMbl 3aNMCH ¥ XpaHeHus1 HH(OpMaLiu.
Vzyuerue . PagmosnekTponyka: CI16.5[TY "BOEHMEX" um. []. ®. YcTuHoBa,
IAAKTUUeCKUX 8
2012 (1,2,3)
euHUL] pa3zena 9
Wroro no pa3geny 9 8
Paspen 10. PapgnosioKanioHHbIEe ¥ PaJUOHABUTaLIIOHHbIE CUCTEMBI.
W3yuere M. U. ®unHkensbiuTeliH. . OcHOBBI paauoioKkaiuu: M.: CoBeTckoe
IUIAKTHUE CKUX 6
pazauo, 1973 (1,2,3)
eZiuHUI] pa3zena 10
Uroro no pasgeny 10 6
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI COBPEMEHHBIX PAZIMO3/IEKTPOHHBIX CUCTEM

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
e  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
e 3ayeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMPOCOB U OoJjiee - aTTecTaLysl.

Bormipocel A/ist TEKYII[ero KOHTPOJIA
Cryzenty nipefyiaraetcst TecT u3 10 BonpocoB. TeCT CUUTAeTCsi MPOWeHHbIM, €C/IH [JaHbI TIPABUJIbHbIE
OTBeThI Ha 6 1 Oojiee BOIIPOCOR.

3auet
3aueT Mo JUCIMIIMHE BLICTAB/ISIETCS TIPY YCIIEIIHOM TPOXOXKAEHUN BCEX KOHTPOJIBHBIX MEPOIPHUSITHH
(v1n Ha ocHOBe 6asy1oB, HAOpPAHHBIX CTYAEHTAaMU B CEMECTPE T10 TEXHOJIOTMYECKOH KapTe)
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HauMeHoBaHHe pa3je/ioB U JUJAKTHUECKHX
eMHMI]

BCEI'O

AynuTopHBIe
3aHATHA B
KOHTAKTHOH

¢opme

BCEI'O

Jlekipuu

CamocrosiTesibHasA
paboTa CTyAeHTOB

dopmupyemas
KoMmeTeHIusA, %

INK-1.1

HANMEHOBAHUE
OLIEHOYHOTI'O CPEJJCTBA

Paszpen 1. OcHOBHBIe IOHATHUSA U OIIpeje/IeHHs
AVCIUIUTUHBI.

[E—
o

Bormpocsl
A1
TeKyIlero
KOHTPOJISA

Pa3pen 2. PapnocurHasabl M KX MOJIe/TH.

12

10

Bornpocst
Ji0) 6
TeKyI11lero
KOHTPOJISA

Pazaen 3. CieKTpa/IbHbII aHA/IN3
NepuoU4eCcKHUX U HellepUuoOAHNIeCKHX
CUTHAJIOB.

12

10

Bornpocsl
in bt
TeKYILero
KOHTPOJIA

Pazpgen 4. Mopynsanus, JUCKpeTHU3anys,
KBaHTOBaHMe, KOJUPOBaHUE U CUHTE3
CUT'HAJIOB.

12

10

Bompocsi
LISt
TeKyl1lero
KOHTPOJISA

Paspgen 5. JIuHelHbIe U HeJIMHEHHbIe
PaiHOTEXHUYECKHE CUCTEMBI U MPOIeCChl.

12

10

Bompocsi
ISt
TeKyIlero
KOHTPOJISA

Paspgen 6. Paguonepeparomue u
paAuonpueMHbIe YCTPOICTBa.

12

10

Bormpocs!
st
TeKyIlero
KOHTPOJISA

Pazgen 7. O0uue NPpUHIUNLI Te/IeBUACHHSI.

10

10

Bompocsl
IJis
TeKyI1lero
KOHTPOJISA

Pa3pen 8. TeneBu3noHHbIE CHCTEMBI.

10

10

Bornpocst
inbis
TeKYyILero
KOHTPOJISA

Pazgen 9. Paguos/ieKTpOHHBIE CUCTeMBI
3anMCcy U XpaHeHus nHGopMaIum.

10

10

Bomnpocsl
ISt
TEeKYII[ero
KOHTDOJIS

Pa3aen 10. PaguosioKanuoHHbIE U
PajuOHAaBUTAliUOHHBbIE CHCTEMBI.

10

10

Bompocsi
JincH
TeKyIllero
KOHTPOJISA

Bcero 3a 6 cemecTp

108

34

34

74

100

Bcero no aucuuinHe

108

34

34

74

100
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Onenounblie MaTrepuassl no gucuumiudie OCHOBBI COBPEMEHHBIX
PAJNOJ/IEKTPOHHBIX CUCTEM

IIK-1.1 - Cnoco6eH K aHau3y 3a0a4u no NnpoeKMmMupoeaHuio munoebix cucmem, npubopos, y3106e u
demavieil 1a3epHOll MeXHUKU, /1d3ePHbIX ONMUKO-3/1eKMPOHHBIX NpUGopos u cucmem

Ne 1 HPOQHTaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alMTUIIINUTE apTYMEHTHI, OﬁOCHOBbIBaIOLL[I/Ie BLI60p
OTBETOB

Kakue ronyrpoBoHYMKOBbIE MaTeprasibl Yallje BCero UCIoJ/ib3yroTcs A1 u3rorosyienns CBY-
TPaH3UCTOPOB?

1. KpemHuii (Si)

2. Kapbua kpemuus (SiC)

3. I'eTepoCcTPyKTyphbI Ha 0CHOBe apceHu/ia raaius (GaAs)
4. Hesepak

Ne 2 TIpouuTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBINA OTBET M 3allILIUTE apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

TpaHcuBep rpeficTaBsieT coboi

1. YcTpoiicTBo /1 XpaHeHUsl JaHHBIX

2. YcTpoiicTBO /IS Ilepefadyl ¥ pyeMa pajHoCHIHa/I0B
3. YCTpoIicTBO /151 00paboTKU M300paskeHui

4. YCTpPOWCTBO /11 IUTAHUS 3/IeKTPOHHBIX YCTPOMCTB

Ne 3 TIpouwnTaiiTe TeKCT, BbIOEpHTE MTPaBHU/IBHBIN OTBET U 3allMIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

ITouemy B BelljaTe/IbHOM TeJIeBHIEHUH TIPUMEHSIeTCSI UepeCCTpOYHasi pa3BepTKa?

1. Onst yBenuueHUs: pa3perieHus H300paKeHust

2. st yMeHbLIIeHUs 3aTpaT Ha 00opyoBaHye

3. [Inisi CHIDKeHHSI MePLaHKsA | MOBBILIEHUs KauecTBa H300pakeHHs MPH mepejaye mno
pPafiMoKaHaILy

4. [y yTipoITieHrst KOHCTPYKIMU TeJIeBU3MOHHBIX TIPUEMHUKOB

Ne 4 TIpouwnTaiiTe TeKCT, BbIOEpHTE MTPaBHU/IBHBIN OTBET U 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

HpI/I YBe/IMYeHWH JJINTE/IbHOCTHU UMITYJ/IbCa CIIEKTP l'IEpI/IO,E[I/I‘—IECKOI\/JI moc/jiea0BaTe/JIbHOCTHU TaKUX
HIMITY/IbCOB ...

1. Pacmmpsiercs

2. Cyxaercs

3. He u3smensiercs

4. CTaHOBUTCS paBHOMEPHBIM

Ne 5 TIpouwnTaiiTe TeKCT, BbIOEpHTE MTPaBHI/IbHBIE OTBETHI M 3alTUIINTe apryMeHTbI, 000CHOBBIBAOLIHe BEIOOD
OTBETOB

Kakuie MeTo/ibI OTIpe/ie/IeH|s] KOOPAUHAT 00beKTa C IIOMOILBI0 PaJUOTEXHHUUECKHUX CUCTeM Bam
U3BECTHBI?

1. lanbHOMepHBII

2. JaTbHOMEPHO-YTI/IOMePHBIi
3. YriiomepHbIH

4. Pa3HOCTHO-/{a/TbHOMePHBIN

Ne 6 TIIpounTaiiTe TEKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alMIINTe apryMeHTbI, 000 CHOBBIBArOLIHe BHIOOD
OTBETOB

Kakoit mpuHIuI JefiCTBYSA JaTurKa BHeoCUrHama Ha ocHoBe [13C?

1. CeeToBBIE Tyuu TIPe0oOpa3yIOTCs B 3MeKTPUUECKHE CUTHAJIBI C TIOMOIIIBbIO (POTOTra/TbBaHUUECKOTO

sddekra.
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Ne 7

Ne 8

Ne 9

2. CBeTOBbBI€ JIyuH BBI3bIBAIOT H3MEHEeHHe 3/IeKTPHUYECKOr0o 3aps/ia B KpeMHHEeBBIX siueiKax,
KOTOPBIH 3aTeM CYMTBIBAETCsI M peodpa3yercs B BUACOCUTHAL.

3. CeeToBasi sHeprus peodpasyeTcs B TEIUIOBYIO, a 3aTeM B 37IeKTPUUECKYH0 yepe3
TepMO3/1eKTpHUe CKUN 3P QeKT.

4. CBeTOBbI€e JIy4YM BBI3bIBAOT U3MeHeHHe eMKOCTH KOH/AeHCaTopoB, UTo (puKcupyercst 1
npeodpa3syercsi B BUAEOCHIHAI.

ITpouunTaiiTe TEKCT U 3alUIINTE Pa3BEPHYThI 000CHOBAHHBIN OTBET

[aiiTe orpefeneHue cny4aliHOMy pafiMiOTeXHUYeCKOMY CHUTHaJTY.

ITpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET

Kakue ocHOBHbIe BU/IbI MOAY/ISILIMN PaJUOTEXHUUECKHUX CUTHA/IOB BhI 3HaeTe?
ITpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE

YcTaHOBHUTE COOTBETCTBHE MeXK/Ty KOMITOHEHTaMH CUCTEMBI M X OCHOBHBIMU (DYHKLIASMH.

K Ka)K[10¥ TTO3UIIMH, JaHHOU B JIEBOM CTOJIOLE, MTO0eprTe COOTBETCTBYIOIYIO TIO3UI[HIO U3 ITPAaBOro
cTosomna.

KomnoneHTBI

paguoTexHuyeckod OCHOBHBIE (DYHKI[UH KOMITOHEHTOB

CUCTEeMBI

1. T'eneparop A) ObecnieurBaeT nepejauy HHMOOpPMAaI|K, Mpeobpasyst CUrHasI B
CurHasia HY>KHYIO (hopMy

2. Ycunurenb b) YBemumBaeT MOIITHOCTE CUT'HAJIA [IJIsl €T0 JajbHeMIIel riepeiaun

B) Co3paeT UCXOAHBIN paIMOCUTHAJ C HEOOXOAUMBIMU

3. Mogynstop XapaKTepUCTUKAMU

4. Nemopynsarop  I') BoccranaBnvBaet nepefaHHy0 HH(OPMALMIO U3 PaZMOCUTHAA

Ne 10 IIpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

YCTaHOBHTE COOTBETCTBHE MeXy XapdKT€EPUCTUKAMHU U3MEHEHUA CIIEKTPA dMIIMTYAHO-
MOAY/JIMPDOBAHHOI'O CMI'HaJ/la U OIMMMCAHUAMU 3TUX U3MEHEeHUH.

K KaK[10¥ MTO3UIIMH, JaHHOU B JIEBOM CTOJIOLE, MTO0eprTe COOTBETCTBYIOI[YIO TIO3UI[HIO U3 ITPAaBOro
cTosona.

Omnucanue XapakTepuCTHKa U3MeHeHUsI CTIeKTPa aMILTUTYJHO-MO/Y/TMPOBaHHOTO
U3MEeHeHUN CUTHa/Ia

1. Cnextp

CTaHOBUTbCS

Oosee y3KuM,

OOKOBBIE A) Cniextp cy>kaeTcst
KOMITOHEHTBI

YCUe3aroT WIn

YMeHBIIATCA

2. B cniektpe

TIOSIB/ISIFOTCS

[IOTIOJIHUTE/TbHbIe

OOKOBBIE B) Cnekrpa paciuupsiercs
T10JIOCHI,

yBeJIMUMBaeTCs

LIMPHHA CIIeKTpa

3. OcHoBHas
YyacToTa CUrHasa
He U3MeHsIeTCs,
OOKOBBIE TT0/IOCEI
PACIIMPSIIOTCS
WK CY’>KaKOTCS

B) LleHTpasibHass yacToTa OCTaeTCsl MTOCTOSTHHOU

4. TIpoucxoaur
ycuneHue
OOKOBBIX TOJIOC U
CHIDKeHue
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LIeHTPa/IbHOM
TI0/I0CHI

Ne 11 TIpounTaiiTe TEKCT ¥ YCTaHOBUTE TIOC/IeJOBAaTeTHHOCTD

Ha NMpou3BOACTBE Bawm nocTtaBneHa 3a[d4a CO6paTL nepe/:[a}ou_mﬁ TPAKT U3 BbIIAHHOT'O Bam Ha60pa
COCTaBJ/IAIOLINX. YcraHoBuUTe 11ocjiea0BaTe/IbHOCTh KOMIIOHEHTOB, 3adIlMCaB L[I/I(:l)pbl CJ/IeBa HalipaBo.

1. IcTOUHMK cUrHana
2. @unsTp

3. Ycunutesb

4. AHTeHHa

5. Mogynsitop

Ne 12 TpounTaiiTe TEKCT ¥ YCTAaHOBUTE TTOC/IeJOBaTeTHHOCTD

Br1 paboTaeTe HHXeHepOM-KOHCTPYKTOPOM Ha TIPOM3BO/CTBe. Bam TpebyeTcst coOpaTh MpreMHBIN
TPaKT. YCTaHOBUTe I0C/Ie[0BaTe/IbHOCTh KOMIIOHEHTOB, 3alicaB LU(pbl c/ieBa Halpaso.

1. AHTeHHa

2. ®unsTp

3. Ycunutesnb CUrHasa
4. [leTeKTop

5. Cmecurenb

17



