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1 OBBEKT, LHEJIb U 3ATAYX OCBOEHUSA JUCHUIIJINHBI

Lenbro QUCHUIIINHBI ABJISAETCA: TEOPETUYECKAs] U MPAKTHYECKasi IOJArOTOBKA CTYIEHTOB
K PELIEHHIO TPO(ECCHOHANBHBIX 33a4; OCBOEHUE TUIIOBBIX METOA0B OOpPHOBI C HEJlEraJIbHbIM
JOCTYIOM K MH(OPMAIIMOHHBIM XPaHUIMILAM, 3AIIUTHI JUHUHI CBSA3U TEXHUYECKUM CIIOCOOOM,
PaZMOAJIEKTPOHHOTO MOAABJICHUS PAJMOIOKAIIMOHHBIX CTAHIUMN U JMHHUMA CBSI3U, MPUHIUIIOB
AJIEKTPOMAarHUTHOM COBMECTUMOCTH.

B pe3synbprare 0CBOCHMS TMCIUILINHBI CTYJAEHT JOJIKEH:

— 3HATh TEOPETUYECKHE METOJbl aHalIM3a M CHHTE3a CPEACTB pPaTUOJIEKTPOHHOMN
pa3BeKH; METOABl TEOPETUYECKOIO M JKCIIEPUMEHTAIBHOIO HCCIEAOBAaHUN  CPEICTB
pagvoONpPOTUBOACUCTBUS C HCIIOJB30BAHMEM MMHUTALMOHHBIX IPOTPAMMHBIX MOJIENEH,
CHocoObl UX; CBEAEHUS 00 OCHOBHBIX BUAAX PAJMOAIEKTPOHHBIX CUCTEM, HCIOJIb3YEMBIX B
CpeACTBaX paAHOIEKTPOHHOIO HaOII0IEHUS U paAMOIPOTUBOACHCTBYS;

— YMeTb BBINOJHATh HWHXXEHEPHbIE pacyeTbl M MNpPUHUMATh MpodeccruoHaNbHbIE
pELIEHHUs] IO NPOEKTUPOBAHMIO CPEACTB PAaTUONPOTUBOJIEHCTBHS; NPOBOAUTH PACUETHI U
BBIUMCIIUTEIbHBIE SKCIIEPUMEHTHI CPEJACTBAMH BUPTYAJIbHBIX JA0OpAaTOpUN ISl OLICHKH
nokaszatesei 3(pPEeKTUBHOCTH CPEACTB PATUOIIPOTUBOICHCTBUS;

— BJIaJeTh HABBIKAMHU IPOECKTHPOBAHUS APXUTEKTYPbl YCTPOMCTB U CHCTEM 3aLIUThHI
uH(pOpMaIMK; HaBBIKAMU MPOBEIEHUS MCCIEI0BAaHUS C IPUMEHEHUEM COBPEMEHHBIX CPE/CTB
Y METOZIOB.

Ilepeuucnennvie pezyromamvl 00yueHUs ABNAOMCA OCHOB0U Oas HopMuposanus
CRe0YIOWUX KOMNEemeHyull 6bINYCKHUKA.:

— IIK-2. Cnoco0OeH npoBOJUTh HAayyHbIE UCCIIEOBAHUSA, CBA3aHHBIX ¢ 00ecreueHueM
uH(pOpMAIIMOHHON 0€30IaCHOCTH B CIIOKHBIX CHCTEMaX M KOMILUIEKCaX, OLIEHUBAThH 3aTPaThl U

PHUCKH.

2 MECTO JUCIHHAILINHBI B OCHOBHOM OBPA3OBATEJILHOM TIPOTPAMME

JlucuuIimAaa OTHOCHUTCS K 4YacTd, (opMUpyeMOH yJacTHHKaMH OO0pPa30BaTEIbHBIX
otHomeHui, brnoka 1 «/lucuumiuuel (MOIyNIn)» y4eOHOTO TIJIaHa, 3eKMUBHAS OUCYUNIUHA.
basupyercsi Ha 3HAHMIX, YMEHHUSIX W HABBIKOB, KOTOPBIE CTYACHT MPHOOpEN MPH OCBOCHUU
JTUCIMIUIMH OakanaBpuara (CIENMAIMTETa) IO HAMPABJICHUIO TIOATOTOBKM B  paMKax
ykpynHerHo# rpynnsl 10.00.00 Madopmannonnas 6e30macHOCTb.

3HaHWs, YMEHUS W HaBBIKH, MPHOOPETEHHBIC NPU OCBOCHUM JAaHHOW TUCIUTUINHBI,
pPEaTN3yI0TCs CTYIEHTOM MPU MPOXOXKIACHUN MPOU3BOJACTBEHHBIX MPAKTUK, TOCYIaPCTBEHHOM

WTOTOBOH aTTECTAIHH.



3 CTPYKTYPA U COAEP KAHUE JUCHUIIIMHBbI

3.1 Pacnpenesienne y4eOHbBIX 4aCOB [0 TeMaM JMCUMILVIMHBI M BUJIAM 3aHATHH

KomnunuectBo yacos
Ne HaumenoBanue tem
. B TOM YHCIIE
TEMBI (comeprkaTeIbHBIX MOJTYJICH ) Bcero
Jaexknuu | mpakT. | mabop. | CPC
1 Bsenenne. O0mmme ceenenus o POb u PPTP 16 4 - 8 4
2 MeToapl pao3IEKTPOHHOTO MPOTHBOACHCTBUS 18 4 - 8
3 | PagnomackupoBKa U paJuOHE3aMETHOCTD 19 5 - 8 6
ITomexo3ammra paguodJIeKTPOHHBIX CUCTEM U
4 P P 19 4 ; 10 5
KOMILJIEKCOB
NunuBunyansHOE 3aaHNe 0 0
Kypcosast pabota (ipoexr) 0 0
Hroro o Bugam 3austuii 72 17 0 34 21
Kontpon 36
Hroro: 108
®opMuUpOBaHHUE KOMIIETEHLIMI B pe3yJbTaTe 0CBOCHUS TeM TUCIHUTIMHBI
KoMnerenuuu TeMbl TUCHMITIMHBI, HAllCJICHHBIC HA (JOPMUPOBAHHE
KOMIIETEHITHN
[1K-2 Temsr 1, 2, 3, 4

3.2 Jlekuuu
Tema 1. Beenenune. O0uue csenenus o POb u PPTP

Coaepxxanme TeMBbI 1:

Conepxanue pannodiekTpoHHoi 60pbosl (POB). Tepmunsl u onpenenenus. OCHOBHbBIE
cocrapisitomine POB. 3anmaum, pemaemsle cpenctBamum POb. Kputepun u mnokaszatenu
3¢ dekTUBHOCTH PabOThl PaTUOITIEKTPOHHBIX CHUCTEM M KOMIUIEKCOB B YCIOBHUSIX BEICHHUS
POb: undopmarmonseie, YHEPreTHIECKUE, OTMIEPATUBHO-TAKTHUYECKUE U BOCHHO-TEXHUYECKUE
kputepun. OOmias XapakTepuCTHKa paauodJeKTpoHHOM pa3Benku (PP): nemackupyromiue
MpU3HAKN OOBEKTOB M JCHCTBUH; HazHAUCHHE, 3a1auu u ocoOeHHocTu PP; xapakrtepucruka
BUAOB PP; pa3sBenka paauvosieKTpOHHBIX CpeAcTB. Paamo- u paguoTexHUuYeckas pas3BeliKa
(PPTP): Gnox cxema cranuuum PPTP; usmepenume uacrorel curnana cpeacrtBamu PPTP;
nenenraus  POC  cpeactBamu  PPTP  Cucremsl  mectroompenenenus B PPTP:
TPUAHTYJISAIIMOHHBIE CHUCTEMBI; PA3HOCTHO-AAIbHOMEPHBIE CUCTEMBI. D(H(PEKTUBHOCTH CPEICTB
PPTP: pabGora B CIIO)KHOW CHUTHaJIbHOW OOCTAaHOBKE; TOYHOCTH OIPEICNICHUS TMapaMeTpOB

curHajioB POC KadecTBO BBIZENeHUS COOOIIEHUN CpeACTBAMU pPaJIUOPA3BEIKH: TEpeXBaT



aQHAJIOTOBBIX  COOOINECHHI; TIepexBaT CHUTHAJIOB C KOJOBO-UMITYJIbCHOM MOJYJISIITUEH.
Panuonokanuonnas passenka (PJIP): 3agaun u opranuzauust PJIP; npuHUuMIbl 3aropu30oHTHON
JIOKAIIUH; PaIlOIOKAIIMOHHBIN 1030p U JaJIbHEE PaIiOIOKAIIMOHHOE OOHAPYKECHHE.

Jluteparypa k Teme 1: [1, 2, 3]

Tema 2. MeTobl paguo3€KTPOHHOTO MTPOTUBOICUCTBUS

Copepxxanue TeMbl 2. KJ'IaCCI/I(bI/IKaI_II/IH MCTOOOB, CPCACTB, CUCTCM H KOMIIJICKCOB

PaIMOAICKTPOHHOTO TPOTUBOACHCTBUSA. CTaHIMK aKTUBHBIX ITyMOBBIX oMex (CAII): obmue
ceeaenuss o CAIl; suepretnueckuit noreHuuan CAIL.  ['eHepaTopHble IIYMOBBIE MOMEXU:
MPSIMOIIYMOBBIC; MOAYISLUOHHBIE. OTBETHBIE LIYMOBBIE TOMEXH: 3arpaJuTeIbHbIC 10 YIIIY;
npuiiesibHbIe 10 yriay. CTaHIUK aKTUBHBIX UMUTAIIMOHHBIX MTOMEX.

Jluteparypa k Teme 2: [1, 2, 3]

Tema 3. PagnomackupoBKa U paliOHE3aMETHOCTh

ConepkaHie TEMBI 3:

MackupoBKa U HE3aMETHOCTh PaJIMOIICKTPOHHBIX CPEJICTB: XapaKTEPUCTUKU KauyeCTBA
MackupoBkH. CrnocoObl obOecredeHusT pPaJAMOHE3aMETHOCTH: ONTHMHU3AIUs u 00paboTka
CUTHAJIOB;  DJKPAaHUPOBAHHME, CHIDKCHHE  WM3JIy4eHUS 1O  OOKOBBIM  JICTIECTKAM.
Pannone3aMeTHOCT,  HIMPOKOMOJOCHBIX  CUTHaIOB.  CHWIKEHHME  paarOJIOKAIMOHHOM
3aMETHOCTH: MajiooTpaxkaromas (opma o0BEKTa; MPOTHUBOPATUOIOKAITMOHHBIE MOKPHITHS,
CHIDKEHHME 3aMETHOCTU AaHTEHHBIX CHCTEM; KOMIUICKCHBIE METOJbl  MAaCKUPOBKH.
Mackupyromue BO3ISHCTBUS Ha CpeAy paclpOCTPaHEHHUS CHUTHAJIOB: MOAMGUKAIIUAS CPEJbI;
JUTIOJIbHBIE  TIOMEXHW; MACKUPOBKA IUIa3MEHHBIMH  OOpa30BaHMSIMHU; JIOXKHBIE  IIEJIH.
ObGecrnieuenne uwHpopManuoHHON CcKpbITHOCTH POC  CB3M W mepenadyd  JaHHBIX:
WH(OPMAITMOHHAS CKPBITHOCTD.

Jlureparypa k Teme 3: [1, 2, 3]

Tema 4. ITomexo3amura paguo3JIeKTPOHHBIX CUCTEM U KOMILIEKCOB
Conepxxanue TemMsl 4:

[Tomexo3ammTa paguONpPUEMHBIX YCTPOMCTB: BHJBI MOMEX PATUONPUEMY U METOIbI
MMOMEXO03alTUThI;, CPEJCTBA IMOMEXO3AIUTHI; CPEICTBA CENEKIUH CUTHaIoB; APY mus
MOMEXO03alUThl  PaJAUONPUEMHUKOB;  OrpAaHUYUTENM; YCWIHTEIM C  HEJIMHEHHBIMU
aAMIUTUTYHBIMUA XapaKTEPUCTUKAMU; TEXHUKA CKATHS MUMITYJIHCOB U T.A. PajanosnekTpoHHas
sammTa PJIC: BBIOOp 30HAMPYIOIIETO pPAaJMOCHUTHANAa M crocoba ero oOpabOTKH; BBHIOOD
anteHHou cucteMmbl PJIC; aHanu3 u MHIMKAIAS TOMEXOBOM OOCTAHOBKH, 3aIl[UTa OT ITIOMEX,
YBOAAIIMX TIO JAJbHOCTH M 10 CKOPOCTH; 3allluTa OT TOJIIPU3AMHUOHHBIX ITOMEX.
[Tomexo3ammura  pagdocucTeM  niepenadyd  uWHGOpMAlMHU:  OMEXOYCTOMYMBOCTH U
MTOMEXO03alTUIIICHHOCTh CUCTEM nepenayn nHpopmanmw; KOJMPOBAHUE B
MMOMEXO03alUIICHHBIX CUCTeMaX, 0OpaTHasi CBS3b JJS ajanTalli K MOMEXOBOW OOCTaHOBKE;
CTOWKOCTh K UMUTHUPYIOIIUM | JIe3UH(DOPMUPYIONTIM TToMeXaM. PannossieKTpoHHas 3amura

IIpU HCIIOJIb30BAHUU YIIPABJEICMbBIX PAKET: PAAUOIJICKTPOHHAA 3alluTa CUCTCM HABCIACHUA



pakeT; 3alMuTa OT pPaKeT C PaauoroJOBKaMH caMoHaBeAcHUsA. D(P(PEKTUBHOCTH CPEACTB
PaIMOAIEKTPOHHOM OOPHOBI.
Jluteparypa k Teme 4: [1, 2, 3]

3.3 IlpakTHyecKkmne 3aHATHS

B yuebnom nnane ne npedycmompero.

3.4 JlabopaTopHbie padoThI

Ne O0BeM,
i Tema paGoTsI dac. JIurepatypa
HccnenoBanne OCHOBHBIX XapaKTEPUCTHK ABYXIPAHHOTO YTOJIKOBOTO
1 oTpaxkarens nporpaMmubeiMu cperctBamMu ANSYS HFSS 0 14]
5 HccnenoBanre OCHOBHBIX XapaKTEPHCTUK TPEXTPAHHOTO YTOJKOBOTO 6 [4]
oTpaxkarens nporpaMmHbeiMu cpenctBamMu ANSYS HFSS
3 HccnenoBanne W MOAETUPOBAHME AaHTEHH Kjacca «OTpaskaTelu- 6 [4]
aHTEHHbI» IporpaMMHbIMU cpeacTBamu ANSYS HFSS
4 Onpenenenrie >PGEKTUBHON IUIOMIAAN PACCESHHUS TOIYBOJHOBOTO 8 4]
JUTIOJIS
5 |HccnenoBanue meronoB pacueta IIIP ummynscHOro oobema 8 [4]
Hroro: 34
3.5 CamocrosiTesibHas padoTa CTyIeHTa
Ne, n/m | Bun camocTosiTennbHON pabOThI CTY/I€HTa O0newm, gac.
1 N3ydeHue NeKIMOHHOTO MaTepuaia 4
2 [MoaroTroBka k 1a00paTOPHBIM 3aHATHUSIM 17
Hroro: 21
3.6 UnauBHayaibHOE 3aJaHHE H KYPCOBOii nmpoekT (padoTa)
Unousuoyanvnoe 3adamue u Kypcogou npoekm (paboma) YueOHbIM NIAHOM He
npeoycMOmpeHol.

4 ®OPMbI KOHTPOJISAA OCBOEHUA INCIHUITJIMHBI

4.1 Kpurepyun ¥ mKajabl I HHTErPUPOBAHHON  OLEHKH  YPOBHHA

c¢pOpMHUPOBAHHOCTH KOMITETCHIIM A

Cocmasensaiowas Komnemenyuu — NOJHOMA 3HAHUL
— HYJEBOH YpOBEHb: HEBEpHbIC, HE ApryMEHTUPOBAHHBIE, C MHOKECTBOM TIpyObIX

OIMOOK OTBETHI Ha BOIIPOCHI. Y POBEHb 3HAHWH HIKE MUHUMAJILHBIX TPEOOBAHUIA,



— MUHHMMAQJIbHBIM YPOBEHb: [aHbl HE IIOJIHBIC, HETOYHBIC M HEAPryMEHTHUPOBAHHBIC
OTBETHl Ha BONpOCHl. JlomylmeHo MHOro rpyoObIXx OMMOOK. YPOBEHb 3HAHUN HMXKE
MUHUMAJIbHBIX TPEOOBaHUM;

— IIOPOTOBBIM YPOBEHb: JIaHBI HEAOCTATOYHO IOJHBIEC, TOUYHBIE U aPTyMEHTHPOBAHHBIC
OTBETHl Ha BONpOChL. [[I0OXO 3HAeT TEpMHUHBI, OIpPENENCHUS W IOHATHUS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOILLEHUS, MPUHIMIBI. J[0OMyIIeHO MHOTO HETpYyOBbIX OIIMOOK;

— CpeAHMH YPOBEHb: JAaHbl JOCTATOYHO IIOJHBIE, TOYHBIE M APryMEHTHUPOBAHHBIE
OTBETBl HAa BONPOCHL. B 1eloM 3HaeT TEpPMUHBI, OINPENEICHUS W IOHSITHSA; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOILLIEHHUS, TPUHLHUIIBL. JIOMYIIIEHO HECKOIbKO HErpyObIX OLIMOOK;

— TIPOABUHYTHIA YPOBEHb: JaHbl IIOJIHBIE, TOUYHbIE U apryMEHTHPOBAHHBIE OTBETHI HA
BOIPOCHL. 3HAeT TEPMHUHBI, ONPEIEICHUS U T[OHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILEHUS, IPUHLIMIIBIL. JJOMYyIIEHO HECKOJIBKO HErpyObIX OMIMOOK;

— BBICOKMM YypOBEHb: JaHbl IIOJHBIC, TOYHbIE W apPryMEHTUPOBAHHBIE OTBETHl Ha
BOIIPOCBI. 3HAET TEPMHUHBI, ONPEACICHUs W MOHATHSA; OCHOBHBIE 3aKOHOMEPHOCTH,

COOTHOIICHHUA, ITPUHIIUIIBI. Z[OHYIIIGHO HECKOJIbKO HETOYHOCTEH.

Cocmasnaowan KomnemeHyuy — yMeHus.

— HYJIEBOH yPOBEHB: NIOJHOE OTCYTCTBHE MOHUMAHUS CyTH METOJAMKH PEIICHUS 3aauH,
JOMYIIEHO MHOXECTBO IpyOeimux onrnmOoK / 3aJaHus He BBITIOIHEHBI BOOOIIIE;

— MHHHMAJbHBIH YpPOBEHB: ClIa00€ MOHMMAaHWE CYTH METOJWKH pPEIIeHUs 3a7addu,
JOMyIIeHBI TpyOble ommoOKu. Perenus He o0ocHOBaHBL. He ymeeT ucnonap3oBaTh HOpMaTHBHO-
TEXHUYECKYIO JTUTEPATYPY;

— TOPOTOBBIM YPOBEHb: JTOCTATOYHOE NMOHUMAaHHE CYTH METOIMKH PEIICHUS 3a]auH,
JomyieHsl omuoOku. Pemenus He Bcerma 000CHOBAaHBL. YMEET MCIOIb30BaTh HOPMAaTHBHO-
TEeXHUYECKYIo aurepatypy. Ci1abo opueHTHpyeTcs B CHeLMaIbHON HayYHOH JINTEpaType;

— CpeIHHU YPOBEHB: B IIE€JIOM IMMOHMUMAET CYTh METOAUKH PELICHHs 33aa4d, TOTYIICHEI
omnOku. Pernenus He Bcerja 000OCHOBaHBI. Y MEET MCIOJIb30BaTh HOPMATUBHO-TEXHUUECKYIO
U CTICNHATIHbHYIO HAYYHYIO JIUTEPATYPY;

— NPOJABUHYTHIM YPOBEHb: B ILIEJIOM IOHHUMAET CyTh METOJUKM PEIICHUS 3aauH,
JOMYIIEHbl HeTOYHOCTH. Crioco0eH 000CHOBATh PEIIEHUs. Y MEET UCI0JIb30BaTh HOPMATUBHO-
TEXHUYECKYIO U CIIEHUAIBHYIO0 HAYYHYIO JIUTEPaTypy;

— BBICOKHH yPOBEHB: IIOHUMAET CYTh METOIUKH perIeHus 3a1auu. CrocoOeH 000CHOBATH
pelieHusl. YMeeT MCHOIb30BaTh HOPMATHBHO-TEXHUYECKYIO U CIEUUATIbHYIO HAy4HYIO

JUTEPATypy, MEPEAOBOM TPOU3BOJICTBECHHBIN OIIBIT.

Cocmasnaiowas komnemenyuy — 61a0eHuUe HaABbIKAMU
— HYJIEBOM ypOBEHb: HE JCMOHCTPUPYET BJIAJCHHEC HABBIKAMU  BBINIOJIHEHUS

npodeccuoHaIbHbIX 3a7a4. He MOXeT BBITIOHUTH 3a/IaHMUS;



— MUHHMMAaJbHBII YpOBEHb: HE JEMOHCTPUPYET BIAJCHHWE HABBIKAMHU BBITIOJHEHUS
npodecCuoHaIbHBIX 3a7ad. VICTBITHIBAET CYIIECTBEHHBIE TPYAHOCTH IMPU BBIOJIHEHUHU
OTACILHBIX 3aJIaHUH;

— TIOPOTOBBIM YPOBEHB: BIAJCET HABBIKAMHU BBIMOJHEHHUS MPO(EeCCHOHATBHBIX 3a7a4 Ha
MIOPOT'OBOM ypOBHE. 3aJJaHus BBIMOJIHSAET MEUICHHO U HEKaYeCTBEHHO;

— CpeIHUH YpOBEHB: BIIaJieeT HAaBBIKAMH BBITIOJHEHHS TPO(EeCCHOHANBHBIX 3ajad.
3aanust BBITIOJHAET HA CPETHEM YPOBHE IO OBICTPOTE U KaYECTRY;

— TIPOJIBUHYTHIA  YpPOBEHB:  BIIaJiceT YBEPEHHBIMH  HABBIKAMH  BBITIOJTHEHUS
npodeccuoHaNbHBIX 3a7a4. BBICTpO M Ka4eCTBEHHO BBITIOJIHACT 33/IaHMsI, UHOT/IA JOIYCKast
HE3HAYUTEJIbHBIC MOTPEITHOCTH;

— BBICOKHH YPOBEHb: BJIAJICET YBEPEHHBIMU HaBBIKAaMH BBITTOJTHEHUS
npodecCHoHaIbHBIX 3a7a4. BEICTPO ¥ KaUeCTBEHHO BBIMOIHACT 3aaHus, IPU HEOOXOUMOCTH

JEMOHCTPUPYS TBOPUECKHUU IMOAXOL.

0Ob600wennas oyeHka chopmuposaHHOCmuU KOMNEMeHYUll

— HYJIEBOH YpOBEHB: Ha HYJIIEBOM YpOBHE C(HOPMHPOBAHBI: BCE COCTABJISIOIIME; OHA
WK JIBE U3 TPEX, OCTAIbHBIC — Ha 00JIee BHICOKOM YPOBHE;

— MHHHMAaJbHBIA ypOBEHb: Ha MHHHMAJIbHOM ypOBHE CGHOPMHpPOBAHBL:  BCE
COCTABJISFOIIINE; OJTHA WJTH JIBE U3 TPEX, OCTaJIbHBIC — HA 00JIee BLICOKOM YPOBHE;

— TOPOTOBBI YPOBEHb: HA MOPOTOBOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIOIINE;
OJTHA WJTH JIBE U3 TPEX, OCTAJIbHBIC — HA 00JIee BBICOKOM YPOBHE;

— CpeIHUN ypOBEHb: Ha CPEIHEM YpOBHE C(OPMHPOBAHBI: BCE COCTABISIONINE; OJTHA
WK JIBE U3 TPEX, OCTAIbHBIC — Ha 00JIee BHICOKOM YPOBHE;

— NPOJABUHYTHI  ypOBEHb: HA MPOJBUHYTOM YypPOBHE CGHOPMHUPOBAHBI:  BCE
COCTABJISIOIINE; OJTHA WJIH JIBE U3 TPEX, OCTaIbHBIC — HA BLICOKOM YPOBHE;

— BBICOKHMH YpOBEHb: Ha BBICOKOM YypOBHE C(HOPMHUPOBAaHbI BCE COCTABJISIONINE

KOMIIETEHIIUH.

4.2 Bonipochl K 3K3aMeHY U PUMep IK3aMeHALMOHHOI0 Oniera

Bonpocs! k 3Kk3aMeHy:

1. PanmosnexTpoHHast U paJuOTEXHUUYECKAs pa3BeiKa.
biiok-cxema ctaHuu pagno- U paguoTEXHUUYECKOU Pa3BEIKU.
N3mepenue yacTotsl curnana cpeacrsamu PPTP.

Cucrtemsl Mmecto onpenenenust B PPTP.

o bk~ wn

Knaccudukaius MeToq0B, CPEICTB, CUCTEM KU KOMIUIEKCOB PagUO03JIEKTPOHHOIO

nportuBoaeiictaus (POII).



6. Crannum akTuBHBIX MmyMOBeIX Tiomex (CAII), oOmme cBeaeHUs U UX
SHEPreTUYECKUI NOTEHIIHAI.

7. IlpssMoIIyMOBBIE IOMEXU U CIIOCOOBI UX CO3/1aHUS.

8. MoaynsauuoHHbIE TOMEXH.

9. OrtBetHbIe HenpepbiBHBIE ITyMOBBIe Tomexu (OHILLIT).

10. OtBeTHBIE HENPEPBIBHBIE IIYMOBBIE IOMEXH U METO/Ibl UX CO3/1aHU.

11. OTBeTHBIE IyMOBbIE IOMEXU MPUIIEIBHBIE 110 YIIIY U CIIOCOOBI UX CO3/IaHUS.

12. OTBeTHBIE UMUTAIIMOHHBIE TIOMEXH.

13. T'enepaTopbl JIOXKHBIX IIEJICH.

14. Tlomexu kaHay 1aJbHOCTH U CKOPOCTH.

15. CoBMenieHHbIE TIOMEXU YTIOMEPHBIM KaHajlaM C JUHEHHBIM CKaHUPOBAHUEM.

16. CoBMenIieHHbIE TIOMEXH YTIIOMEPHBIM KaHajlaM C KOHUYECKUM CKaHUPOBAHUEM.

17. COBMCIJ.[GHHLIC IIOMEXHU MOHOUMITYJIbCHBIM YI'TIOMCPHBIM KaHAaJIaM.

IIpumep 3k3aMeHANMOHHOTO OMJIeTa:

TOVBIIO «TOHEITKHIT HATTHOHAJIBHBII TEXHHUECKHI YHUBEPCUTET»

YpoBeHB BHICHIETO IPOdecCHOHATBFHOTO 00pa30BaAHMUS: MaructpaTypa

HamnpapneHHe OATOTORKH (CMRUHMAIIEHOCTE): 10.04.01 HudopmaponHan 6e30macHoOCThL

[Tpoduns (crienuanA3aIus): HudopmaimonHas 6€301IACHOCTH

Cemectp: 2-i ceMecTp
YyeOHast JUCUMILIHHA! «OcHOBBI pagHONIEKTPOHHOMH GophOLD

BIWJIET Ne 11
OTReTHBIE IMYMOBBIC TTOMCXH IMPHUIEJIBHBIC 1O YTIIY H CHOCO6BI HX CO3JaHHA.

2. CraHIUH aKTHBHBIX MWyMOBEIX TomexX (CAII), oOmue cBe/ieHHST W WX DHEPreTHICCKHH
[IOTEHIIHAIL

3. COBMCH.[CHHBIC MOMEXH YIJIOMCPHBIM KaHAUIAM ¢ KOHHYCCKHM CKaHHPOBAHHCM.

Vreepsk/ieno Ha zacesannn kadepel « PagnoTexanka u 3amaTel HHpopMaruuy. [IpoTokon Ne__ ot

3ar. kadenpoii (ITacaén B.B.)
{monnHch) (DH.0.)

DK3aMeHaTop (ITacnén B.B.)
{nommHen) (©.I.0.)

Kpurtepun oneHuBaHUsA IK3aMEHALIMOHHON PadoThI

DK3aMeH NMPOBOAMUTCS MUCBMEHHO IO OuetaM. buner conepxut 3 Bonpoca, Kakpli U3
KOTOPBIX TpeOyeT pa3BépHyTOro oreera. [Ipr HEOOXOAUMOCTH CTYACHT JTOJKEH COMPOBOAMTH
CBOI1 OTBET MOSICHSIOUIEH cXeMoil (pucyHKoM). Bonmpochkl 0XBaThIBalOT TEOPETUUECKYIO YaCTh
Kypca, a Takke TpeOyroT AeMOHCTpPAllUU MPAKTHUYECKUX YMEHUH, MOJYYEHHBIX CTYJCHTOM B
XOJI€ BBIIOJTHCHHUS JIA0OPATOPHBIX PaboT.

[TpaBunbHBIA MONHBIM OTBEeT Ha Bompoc oneHuBaercs B 20 Gamno. Eciu orBer He
MOJIHBIA, TO OH oleHuBaeTcs 10 15 OamnoB. Ilpum oTCyTCTBMM NpaBUIBHOTO OTBETAa Ha

MOCTaBJICHHBIN BOIIPOC O6y‘IaIOH_II/II710H MoJIy4acT HOJIb 0ajIoB. HOJ’IY‘ICHHBIC 0ajuIbl 32 OTBETHI
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Ha BONPOCHI OWJieTa CYMMHUPYIOTCS M C y4€TOM Pe3yJIbTaTOB TEKYIIEro KOHTPOJIS padOThI
CTyJE€HTa BBIBOJUTCS WUTOTOBas oreHka mo 100-0ayuibHOW mIKaje, KOTopas U ONpeseliseT

OIICHKY 10 rocyaapcTBeHHOM mikaie u mkajae ECTS.

4.3 Kputepuu oueHUBaHUS

OrneHnBaHue YypPOBHS OCBOEHHUS CTYACHTOM Y4eOHOrOo MaTepuana JIUCIMILIMHBI
MPOU3BOJIUTCA B XOJI€ TEKYILEro KOHTPOJIS M MPOMEXKYTOUYHOM aTTecTaluu (CeMecTpOBOIO
KOHTPOJIS).

Texkymuii KOHTPOJIb 3HAaHUW CTy/AE€HTAa OYHOM (POpMBI 00YUYEHUSI OCYUIECTBIISIETCS IO

pe3ysbTaTtaM BBITIOJIHEHUS Jab0PaTOPHBIX padoT.

Pacnipenesienne 6aJ10B TeKYIIEro KOHTPOJIS

KomnuecTBo
dopma KOHTPOJISt [Ipumeuanue
OaoB
8 3amaHue BBIIOJIHEHO TMPABWIBHO, TMPOCKTHBIE PEIICHHS
OTtuér no 000CHOBaHBI, IPUBEACH aHAIHN3 TOTYYCHHOT'O Pe3yabTaTa
nabopaTopHOI 3ajaHue BBIIIOJHEHO B LEJIOM IPAaBWIBHO, IPOEKTHBIE
pabote 6 pelieHus He Bcerja OOOCHOBaHbI, BO3HUKIM TPYAHOCTH B
00BSICHEHUH TIOJTYICHHBIX PE3YJIbTATOB
Hroro mo .
OneHnBarOTCA OTYETHI O BHIMOTHEHUH JIA0OPATOPHBIX PaboT U
J1a00paTOPHBIM 40
OTBETHI MPHU UX 3aIIUTE.
padoram
HUTOI'O: 40 MakcumaiabHO BO3MOXKHOE

Beimosnaenne mabopaTopHbIX pabOT C 3amuUTON OTYETa, MPETyCMOTPEHHBIX pabouei
IpOrpaMMON  TUCHUIUIMHBI, SBJSIETCA HEOOXOIMMBIM YCIOBHEM JOMyCKa CTyJAeHTa K
IK3aMEHY.

IIpome:xxyTouHasi aTTecTalMs MO pPE3ylbTaTaM OCBOCHUS AMCLUUIUIMHBI B CEMECTpe
MPOBOIUTCS B (hopMe ceMecTpoBOTo dk3ameHa. Popma MpoBEACHUS IK3aMeHa — MHCbMEHHas!.
DK3aMEHAIMOHHBIN OMIJIET BKIIIOYAET B c€0s1 3 TEOPETUIECKUX BOIIPOCA.

Pacnpenesnenue 0a/1710B 110 ceMECTPOBOMY IK3aMeHY

MaxkcumanabHo
dopma KOHTPOJIS
BO3MOYKHOE KOJIMYECTBO 0AJIOB

o Bompoc 1 20

TBET Ha BOIPOCHI Bompoc 2 20
DK3aMEHAIIMOHHOT O OuiIeTa

Bompoc 3 20

UTOI'O: 60

MaxkcuMaiabHOE KOJIMYSCTBO OajllIoB 3a OTBET Ha BOIIPOC 3K3aMCHAIITMOHHOI'O ounera
34aCHUTBHIBACTCA CTYIACHTY B ClIydac, CCJIU OTBCT IIOATBCPKAACT BJIAACHHUC CTYACHTOM

3HAHUSIMU B TIOJTHOM oObeMe y4eOHOH MporpamMmbl, MaTepuan HU3J0KEH B JIOTHYECKOH
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MOCJEIOBATEILHOCTH C  BBIACIIEHHEM TJIABHOTO, COHEPXKHUT TOYHBIE (DOPMYIHPOBKH,
COITPOBOXKIACTCS MUTIOCTPUPYIOIIUMHU CXEMaMH M PUCYHKaMU (TP HEOOXOTUMOCTH ).

HTorosasi omeHKa OIpECIIICTCS IMyTeM CYMMHPOBAHHMS KOJMYECTBA OaUIOB IO
pe3yibTaTaM TEKYIIErO KOHTPOJS M KOJIMYECTBa OaJJIOB IO pe3ylbTaTaM CEMECTPOBOTO
sK3aMeHa. MaKcHMAaJIbHO BO3MOKHOE KoJinuecTBo 0aJ10B — 100.

CooTBeTcTBHE CyMMBI 0aJJIOB OIIEHKaM IO rocyAapcTBeHHOM mikane u mkaie ECTS

CymmMma GasmioB OrneHka OrneHka
o 100-6anpHO# miKae o mkane ECTS 10 TOCY/IapCTBEHHOM IITKaJIe
90-100 A OT1an4HO
80-89 B Xopomo
75-79 C
70-74 D
60-69 E Y 10BIIETBOPUTENBHO
3559 F>*< HeynosnerBoputenbHO
0-34 F

*—¢ 065133T€JIBHI)IM MOBTOPHBIM U3YUCHUEM NUCHHUILIINHBI.
4.4 TlpuMep TeKyIIEro onpoca Ha JJadopaTOPHbIX 3aHATUAX

Ha npumepe tembl «MeTobl paino3IEKTPOHHOTO MPOTUBOICUCTBUS»!

1. OcHoOBHBIE METOJBI, CPEACTBA, CHCTEMbI M KOMIUICKCHI PaIHO3ICKTPOHHOIO
MIPOTUBOICUCTBUS.

2. TlpuHuumn paGoThl CTAHIIMK AKTUBHBIX ITYMOBBIX ITOMEX.

3. TIpsaMoOIIyMOBO#f reHepaTop IOMEXH.

4. MonynsiMOHHBIA FeHEPaTOPHBIE ITYMOBOM IIOMEXH.

5

HpI/IHHI/IH pa6OTBI CTaHIIMHU aKTUBHBIX UMHUTALIMOHHBIX ITOMECX.

4.5 KypcoBoe npoeKTHpOBaHNe

Yuebuvim nnanom Kypcogoe npoekmuposarue He npedycmMompeHo.

5 PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHas JuTEpaTypa
1. Kucenes, A. B. PaanonoMexyu u momMexoycCTOMYHMBBIN TpHeM : ydeOHOe rocooue /

A. B. Kucenes, 1. C. CaBunbix. — HoBocubupck : HoBocuOGupckuii rocynapcTBEHHBIH
TexHudeckuit yausepcutet, 2019. — 88 c. — ISBN 978-5-7782-3846-6. — TekcT : 37€KTPOHHBIN
/I DnexktpoHHo-OMOmmoTeunas cucrema [PR BOOKS : [caiir]. - URL:
http://www.iprbookshop.ru/99213.html. — Pexxum gocTyna: ajist aBTOpU3UP. TOJIb30BATEICH

2. Cemenuxuna, JI. B. Teopernueckue OCHOBBI PaAHOIIEKTPOHHONH OOpPBHOBI.

PanuosnexTpoHHasi pa3Befika U PaJHOdJIEKTPOHHOE MPOTUBOJEHCTBUE : ydueOHOe mocobue /


http://www.iprbookshop.ru/99213.html
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J1. B. Cemenuxuna, 0. B. FOxanoB, T. 1O. IIpuBanoBa. — PoctoB-Ha-Jlony : M3narenscTBO
FOxnoro ¢enepansHoro ynusepcurera, 2015. — 252 ¢. — ISBN 978-5-9275-1815-9. — Teker :
IMEKTPOHHBIM // DnexTpoHHOo-OuOImoTeunas cucrema I[IPR BOOKS : [caiitr]. — URL:
http://www.iprbookshop.ru/68576.html. — Pexxum noctymna: it aBTOpU3UP. MOJIb30BATEIICH

I1. lonoJiHMTEIbHAS JIUTEPATypa

3. Cemennxuna, [I. B. Teopernueckue OCHOBBI PAJAMOIICKTPOHHOU  OOpPHOBI.
PagnomackupoBka : yue6Hoe mocobme / JI. B. Cemenmxuna, [O. B. IOxanos,
T. 1O. IlpuBanoBa. — PoctoB-Ha-Jlony, Taranpor : N3matenbctBo HOxkHOTO enepaibHOTO
yauBepcutera, 2017. — 130 c. — ISBN 978-5-9275-2546-1. — TekcT : 37€KTpOHHBIN //
DNeKTpOHHO-OMOIMOoTEeUHAS cucreMa I[PR BOOKS : [caitT]. - URL:
http://www.iprbookshop.ru/87504.html. — Pexxum goctyna: ajist aBTOpU3Hp. MOJIb30BaTeci

4. Ilaswsko, C. Il. PagnoTeXHUYECKHE CHUCTEMBI CHEIUAILHOTO HasHaueHHs. CHCTEMBI
cBs3u : yueOnuk / C. I1. Ilanbko, E. H. I'apun, B. B. Cyxotun. — KpacHosipck : Cubupckuit
dbenepanbubiii  yauBepcutet, 2019. — 340 c. — ISBN 978-5-7638-4014-8. — Tekcr :
AJEKTPOHHBIN // DnexTpoHHO-OuOamoteunas cucrema I[PR BOOKS : [caitt]. — URL:
http://www.iprbookshop.ru/100098.html. — Pexwum moctyma: mist aBTOpU3HP. MOJIb30BaTEICH

6 YYHEBHO-METOUYECKOE OBECIIEYEHUE JUCHUITJINHBI

5. Meronnyeckue yka3aHHs K BBIIOJIHEHHIO JJaOOpaTOpPHBIX pabOT M BHEayIUTOPHOM
CaMOCTOSITENIBHON PaboThl 1o aucuuIuinHe «OCHOBBI PAMO3JIEKTPOHHOW OOphOBI» : (s
cTyneHToB HampapieHud moarotoBku 10.04.01 Muadopmarnmonnas 6e3zomacHocth, 11.04.01
Pagnorexnuka) / TOYBIIO «IOHHTY», Kad. paguorexnuku M 3amuThl MHGOpPMALNHU ;
coct.: B. B. Ilacnén, II. A. IletpymkeBuu, M. H. ®yntukos. — Joueux : JJOHHTY, 2017. —
Texct : onexTpoHHBIH // DneKTpoHHbIM KaTamor HayuyHo-TexHHYeckod OMOIHMOTEKU
JIOHEUKOro HAlMOHAJIILHOTO TEXHUYECKOTro YHUBEpPCHUTETa (AOCTYN 4epe3 JUYHbIA KaOWHET

CTY/ACHTA).

DIeKTPOHHO-UH(OPMAITMOHHBIE PeCYPChI
OBC JIOHHTY - http://donntu.org/library
OBC «IPRbooks» — http://www.iprbookshop.ru

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE U CHUIIJINHBI

7.1 JlekninoHHBIE U J1a00PATOPHbIE 3AHATHUS

Yuebnas ayoumopus 7.523 yueOHbIN KOpIyC 7 AJsl IPOBEACHUS JIEKIIMOHHBIX 3aHATUMN,
TPYNIOBBIX U WHIUBUYaTbHBIX KOHCYJIBTAIMHA, POMEKYTOUHOU aTTecTanuu. Mebenb: JocKa
ayauTopHas, mapthel, cTojbl. O6opynosanue: [1K — Intel Celeron 1,7 GHz, Asus P4S8X-X, 512


http://www.iprbookshop.ru/68576.html
http://www.iprbookshop.ru/87504.html
http://www.iprbookshop.ru/100098.html
http://donntu.org/library
http://www.iprbookshop.ru/

13

Mb DDR, 40 Gb IDE, SIS S3 Savage 4, Windows XP SP3, monutop Samtron 78DFS,
MYyJIbTUMEIUHHBIA TPOEKTOp, SKpaH. CrneunanmsupoBannoe [10: Libreoffice 5.3.4 (nuuen3us
GNU GPL).

Yuebnas ayoumopus 7.504 yueGHbIN KOpIyc 7, 715 IPOBEICHUS JTEKIIMOHHBIX 3aHATUMH,
TPYIIIOBBIX U UWHAWBHIYaJbHBIX KOHCYJIBTAIINH, IPOMEKYTOUHOM arTecTanuu. Mebens: Jocka
aynuTopHasi, mapTel, croabl. O6opynosanue: I[TK — Intel Celeron 1,7 GHz, Asus P4S8X-X, 512
Mb DDR, 40 Gb IDE, SIS S3 Savage 4, Windows XP SP3, monutop Samtron 78DFS,
MYJIbTUMEIUHHBINA TTPOEKTOp, dKkpaH. CrnernuanuszupoBanHoe [10: Libreoffice 5.3.4 (munen3us
GNU GPL).

Jlabopamopus «Texnonocuti u NpOSPAMMHO-ANNAPAMHBIX CPeOCme obecneueHus
ungopmayuonnol 6ezonacnocmuy 7.519 yueOHbIN KOpHyC 7 AJs MPOBENEHUs J1aOOPATOPHBIX
3aHATHH, TPYNIOBBIX W HWHIWBHAYAIBHBIX KOHCYJIbTAIIMH, TEKYIIETO KOHTPOJS M
MPOMEKYTOYHON arTecTanuud. MeOenb: ocka ayauTOpHasl, CTOJNBl ayJAHTOPHBIC, CTYJbS
yuennueckne. OOopynoBanme: Illaccu s ycranoBkum wmoxmynedn NI PXI-1044,
npombiuieHHbi KoHTpoutep NI PXI-8108 (Intel Core 2 Duo, Compact PCI, Ethernet, USB-
nopt, wuHTerpupoBanHerii HDD), momynesbiii 1mudposoit ocmwmiorpadp NI PXI-5142,
noHmwxkaromui mpeodpazosarens NI PXI-5600 (9,7 xl'mm + 2,7 I'Tu); monutop Philips
170C6FS/00; 2  yueOHo-oTnamounbix creHaa Spartan-3AN  FPGA  Starter Kit.
CnenmanmsupoBanHoe [10: MATLAB u Simulink 2015a (Student Version), LabView 8.2
(base license), Libreoffice 5.3.4 (oiuu. GNU GPL), ANSYS 19.1 (Student version), Xilinx
Integrated Synthesis Environment (WebPACK license).

Komnvromepnwiti xnacc 7.513 yueOHBIN Kopriyc 7 Jjsi TPOBEACHHUS J1a0OpaTOPHBIX
3aHATHM, TPYNIOBBIX W WHIWBHIYAIBHBIX KOHCYJIbTAI[MH, TEKYIIETO KOHTPOJS W
npomeskyTouHoii arrectanuu. O6opymosanue — 10 I1K: Intel Celeron 2,66 GHz, Asus P4P800
SE, Socket 478, AGP-8x, 1024 Mb DDR, 80 Gb IDE, Radeon GV-R925128D AGP-8x, 128
Mb, Windows XP SP3, mouuTtop Samsung SM 755 DFX. Me6enb: 1ocka ayuTOpHAs, TapThI,
cTonbl, CTyibsi ydeHmueckue. CrnemmammsupoBanHoe [10: MATLAB u Simulink 2015a
(Student Version), LabView 8.2 (license), Libreoffice 5.3.4 (nmuuen3us GNU GPL).

7.2 CamocTosiTesibHasi padoTa

Tomewenus ona camocmosamenvHol pabomvl ¢ BO3SMOKHOCTBIO MOAKIIOYEHUS K CETH
«aTepHeT» M obecreyeHneM AO0CTyIa B 3JEKTPOHHYI0 HH()OPMALMOHHO-00Pa30BaTEIbHYIO
Cpelly OpraHM3alluu: YUTaJbHbIE 3ajbl, yueOHble kopmyca 2, 3 (KoMmmbioTepHas TeXHUKaA ¢
BO3MOKHOCTBIO MOAKITIOUCHHS K ceTH «HTepHeT» U o0ecrieueHreM JOCTyIa B JIEKTPOHHYIO
nH(popManmoHHo-o0pa3zoBaTenbHy0 cpeny (QUOC JOHHTY) u 251ekTpoHHO-0MOIMOTEYHYIO
cucreMy (OBC IPRbooks), a Takke BO3MOXXHOCTBbIO HHAWBHUIYaIbHOI'O HEOTPAaHMYEHHOTO
noctyna obyuaromuxca B ObC u DMOC nocpeactsom Wi-Fi ¢ nepcoHanbHbIX MOOMIBHBIX
ycrpoiicts. OC — Microsoft Windows 7, OpenOffice 2.0.3 — obmiectBenHast aunensus MPL
2.0/ Grub loader for ALT Linux — munensus GNU LGPL v3/ Mozilla Firefox — mu. MPL2.0,
Moodle (Modular Object-Oriented Dynamic Learning Environment) — iui. GNU GPL.
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