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1 O6LwWwme nonoxeHus

1.1. OcHoBHasa oOpa3soBaTenbHasi NporpaMmMa akagemu4veckoro 6akanaBpuarta, pea-
nusyemaa @®rboOy BO «Bl'Y» no HanpaBneHuto noarotoBku 11.03.04 AnekTpoHMKa U
HaHO3NEeKTPOHUKA, npodunb UHTerpanbHas aNeKTPOHMKA U HAHO3NMEKTPOHUKA

KBanudmkaumsa, npucsamBaemas BbinyCKHMKaM — 6akanaBsp

OcHoBHas obpasoBaTenbHas nporpamma, peanudyemasi B BopoHexXckom rocygapcrBeH-
HOM yHMBepcuTeTe No HanpasneHuto nogrotoskn 11.03.04 DnekTpoHUKa M HAHO3INEKTPOHMKA
no npocounto VHTerpanbHasi aNeKTpoHMKa U HAHOJMEKTPOHUKA, NpeacTaBnaeT cobon cucremy
AOKYMEHTOB, pa3paboTaHHyto ¢ yyeTom TpeboBaHUIM pbiHKa Tpyaa, Ha ocHoBe deneparnbHOro
rocyaapcTBeHHOro obpasoBaTtesnibHOro CTaHgapTa MO COOTBETCTBYIOLEMY HanpaBreHuto noa-
roToBKM Bbicwero obpasosanus (ProC BO).

OOIN BO pernameHTMpyeT uenu, oxuaaemble pesyrbTaTbl, cOoAepXaHue, YCroBusa u
TeXHONnormM peanunsaumm obpasoBaTesibHOro npolecca, OLeHKy KadyecTBa NoLroTOBKU BbIMyCK-
HWKa NO AaHHOMY HanpaBfeHWIO MOArOTOBKM M NpOodunto 1 BKNOYaeT B ceba: y4ebHbIn nnaH,
paboymne nporpaMmbl y4eBHbIX KYpCOB, NPeaMeToB, ANCUMMNNUH (Moaynen) u gpyrne matepma-
nbl, obecneunBaroLLe Ka4ecTBO MOAroToBKM Oby4valolmMxcs, a Takke nporpammbl yd4eBGHON m
NPOW3BOACTBEHHbIX MPAaKTUK, KaneHOapHbIn y4ebHbl rpadvk M MeToanyeckme martepuansl,
obecneynBaroLLmne peanmsaunio COOTBETCTBYOLLEN 0Bpa3oBaTefIbHOM TEXHOSTOMMMN.

OcHoBHbiMM  nonb3oBaTenamu OOl  gaBnsaAlTCA:  pPyKOBOACTBO, NpPodeCccopcKo-
npenogaBaTenbCKUin cocTaB U cTyaeHTbl BIY; rocyaapCTBeHHble aTTecTaumMoOHHbIE N 3K3aMe-
HaUWOHHbIE KOMUCCUK; 0bbeanHeHNs cneunanucTtoB M paboTtogaTtenen B COOTBETCTBYHOLLEN
chepe npodeccnoHanbHOM OeATENbHOCTU; YNOSTHOMOYEHHbIE rOCYAapCTBEHHbIE OpraHbl UC-
NMOSMIHNTENBHOM BMlACTW, OCYLLECTBAAIOLLME aKKpeaUTaumio U KOHTPOSlb KayecTBa B CUCTEME
BbiCLLEro obpasoBaHus.

1.2. HopmaTtuBHble [OKYMeHTbl ans paspabotku OOl 6akanaBpmaTta no HanpaBne-

Huo noarotoBku 11.03.04 AnNeKTPOHMKA N HAHOINEKTPOHMUKA

HopmaTtumeHyto npaBoByto 6a3y paspabotkm OOl akagemuyeckoro 6akanaepuarta no

HanpaBneHuo nogrotoBkn 11.03.04 3OnekTpoHMKA M HAHOJMEKTPOHMKA No npodunto NHTe-

rpanbHasi ANeKTPOHMKA N HAHO3MEKTPOHUKA COCTaBNAOT:

- ®epepanbHbIn 3akoH Poccuinckon ®enepaumm ot 29.12.2012, Ne 273-d3 «O6 obpaso-
BaHun B Poccurickon ®egepaunny (C nocnegyowmmMmm M3MEHEHNUAMN U AOMNONTHEHUSMN);

- YcTaB (hegepanbHOro rocygapCrBeHHOro BoapKkeTHOro obpasoBaTenibHOro yypexXaeHus
BbicLIero obpasoBaHnst «BOpoOHEXCKNIN rocyaapCTBEHHbIN YHUBEPCUTET», YTBEPXKAEHHbLIA NpU-
ka3 MuHo6pHaykn Poccum ot 04.09.2015 Ne977;

- Npunkas MuHobpHaykmn Poccum ot 19.12.2013 Ne1367 «O6 yrBepxaeHumn lNopsaka opra-
HU3aLUMM K OcyLLecTBeHMs obpasoBaTenbHOM AEATENBHOCTM NO 0bpasoBaTesibHbIM Nporpam-
MaM BbicLlero obpasoBaHusa — nporpammam 6akanaespuata, nporpammMmam cneuuanureTa, npo-
rpaMmmam marmcTpaTypbly;

- ®epepanbHbIvi rocyaapcTBEHHbIM obpasoBaTtenbHbii cTangapTt (PrOC) no HanpasneHuto
nogrotoBkn 11.03.04 DnekTpoHMKa N HAHOSMNEKTPOHUKA BbICLLEro 06pa3oBaHus, yTBEPXKAEHHbIN
npukasoMm MuHuctepcTBa obpasoBaHus n Haykn Poccunckon ®egepaumm ot 12.03.2015, Ne218;

- WHble HOpMaTMBHble akTbl MuHucTepcTBa o06pasoBaHuss W Hayku Poccuiickon
denepauumn.

MogroToBka BeOAETCS B COOTBETCTBUM:

— nuueHsnen depepanbHon cnyxbbl Mo Hag3opy B cdepe obpasoBaHUA UM HayKu
or 10.11.2015 Ne 3451-06 cepum 90J101 Ne0008772, per. Ne1841, cpok OencTBua -
©eccpoyHo;

—  peweHnaMKn Y4eHoro coBeTa yHuBepcuTeTa.

Kpome Toro, nokanbHbIMM akTamu No opraHmsaumm y4ebHoro npouecca siBAsoTCS:
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- y4ebHbIn nnaH noaroToBkn GakanaBpoB no HanpasrneHuto 11.03.04 OnekTpoHuka n
MUKPO3MEKTPOHMKa No npodunto MHTerpanbHaa 3neKkTPOHWKA M HAHOJMEKTPOHWKA, yTBep-
XOEHHbIN Y4yeHbIM coBeToM chusmyeckoro pakynsteta 02.03.2017, npoTtokon Ne2;

- ctaHgapt yHmBepcuteta CT BIY 2.1.02 — 2015 Cucrtema MeHegKMeHTa KadecTsa.
[ocygapcTBeHHaa wuToroBast artrectaumsa no obpasoBaTenbHbIM MNporpaMmaM  BbICLLErO
obpasoBaHns — nporpammam ©OakanaspuaTa, nporpammam crneumanuTetTa u nporpammam
maructpatypbl. Ob6wme TpeboBaHMA K COAepXaHUIO U MOPALAOK NPOBEAEHUS, YTBEPXAEHHbIN
npukasom pektopa ot 10.11.2015, Ne 0863;

- ctaHgapT yHuBepcuteta CT BlIY 2.1.02 1103046 — 2015 Cuctema MeHeOXMeHTa
KadyectBa. [ocygapcTBeHHass  uToroBasi aTttectauus. CTpykTypa UM cogepXaHue
rocy4apCTBEHHbIX aTTeCTauMOHHbIX WCMbITaHUMA NO HanpasrieHuto noarotoekn 11.03.04 —
OneKTpoHMKa N HaHO3NeKTpoHuka, bakanaBpuaTypa. Bhicluee obpasoBaHue, YyTBEPXKOEHHbIN
npukasom pektopa ot 04.02.2016, Ne 0051;

- lNonoxeHne o nopsigke npoBeAeHMs MNPaKTUK B BOPOHEXCKOM rocyaapCTBEHHOM
yHMBepcuTeTe no HanpasneHuto noarotoBkn 11.03.04 3OnekTpoHMKA W HAHOSIMNEKTPOHUKA.
Boiclwee obpasoBaHue, yTBepxxaeHHoe npukasom pektopa oT 04.02.2016, Ne 0051.

1.3. Obwan xapakTepMcTuka OCHOBHOM OOpa3oBaTesibHOM NpPorpamMmbl BbicLiero o6-
pa3oBaHus

1.3.1. Uenb peanusauumu OOl

OOl BO no HanpasneHnuto nogrotoBkn 11.03.04 3neKTpoHWKA M HAHO3NEKTPOHUKA
UMeeT CBOEN LEeNbl pasBuTME Yy CTYOEHTOB JIMYHOCTHBIX KavyecTB, a Takke opmupoBaHue
OOLLEKYNbTYPHbIX YHMBEpPCanbHbIX (06LWeHayYHbIX, COLManbHO-IIMYHOCTHbIX, MHCTPYMEHTarb-
HbIX) U NpodheccnoHanbHbIX KOMMNETEHUMI B COOTBETCTBUM € TpeboBaHuammn ®IrOC BO no pak-
HOMY HanpaBfeHNO NOArOTOBKM.

B obnactn Bocnutanusa uensto OOl no Hanpaenenuto nogrotoekn 11.03.04 OnekTpoHu-
Ka U HAHO3NEKTPOHMKA ABNSeTCs (hOPMUPOBaAHME COLIMATNbHO-NTIMYHOCTHBIX KA4eCTB CTYAEHTOB:
LeneycTpemMrieHHOCTU, OpraHU30BaHHOCTK, TPYyAontobusa, OTBETCTBEHHOCTU 3a KOHEYHbIN pe-
3ynbTaT cBOEn NpodecCunoHanbHOM AeATENbHOCTU, rPaX4aHCTBEHHOCTU, YMEHUIo paboTaTb B
KONnekTnee, KOMMyHUKabenbHOCTU, TONEPaHTHOCTU, NOBbILLEHNE NX OBLLEN KyNbTYpPbI.

B obnactn obyyeHus yenbto OO BO no Hanpaenenuto nogrotoskn 11.03.04 dnekTpo-
HWKa M HAaHO3NEKTPOHMKA SABNSETCA nonyvyeHne oyHAaMeHTanbHbIX 3HaHWMW NO AMCUMUNNHAM
obLeHay4YHOro n nNpoeccMoHanbHOro0 LUMKIOB, a Takke yrnybrneHHOro npodeccnoHanbHoro
obpa3oBaHusi, MO3BOMSAIOLWErO BbIMNYCKHUKY 00nagate yHMBeEpcanbHbIMWU U NPeaMETHO-
crneumanm3MpoBaHHbIMN KOMMETEHUMAMM, CNOCOOCTBYOLWLMMN €ro coumanbHON MOBUNBHOCTU U
BOCTpeb0OBaHHOCTM Ha pblHKE Tpyaa, obecneymBaoLMMN BO3MOXHOCTb ObICTPOro n caMmocTos-
TeNbHOro NpMobpeTeHMa HOBbIX 3HaHWIA, HEOOXOOUMBIX ANA aganTauun u ycnewHon npodec-
CMOHanNbHON OeATENbHOCTN B 06NacTn 9NEKTPOHUKN N HAHOINEKTPOHMKMN.

1.3.2. Cpok ocBoeHusi OOl
Cpok ocBoeHust OOl BO no HanpaeneHnuto noarotoBkn 11.03.04 DnekTpoHMKa U HaHO-
anekTpoHuka - 4 roga. dopma obyyeHus — oYHas.

1.3.3. Tpyaoemkoctb OOI

TpyaoemkocTb ocBoeHus ctyaeHTom aaHHonm OOl BO 3a Becb nepuog obyyeHus B co-
otBeTcTBMM ¢ ®IOC BO no gaHHoMy HanpaBneHuto coctaenseT 240 3a4eTHbIX efuiHuL, U
BKMOYaeT BCe BUOblI ayAUTOPHOM M CaMOCTOATENbHON paboTbl CTyAEeHTa, NPaKTUKM U BpeMms,
OTBOAMMOE Ha KOHTPOIb KadecTBa ocBoeHunsa ctygeHtom OOIT BO.

1.4. TpeboBaHMA K aOUTYpUEHTY
Ansa ocsoeHuna OOI BO noarotoBkn GakanaBpa abuUTypueHT OOMKEH UMETb LOKYMEHT
rocygapcrtBeHHoro obpasua o cpegHem (nonHom) obuiem obpasoBaHumM unm cpegHem npogec-
CMoHanbHOM 0Bpa3oBaHuN.
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2. Xapakrepuctuka npoceccuoHanbHON aeATenbHOCTU BbinyckHuka OOl 6akanaBpua-
Ta No HanpaBneHuo noarotoBkn 11.03.04 dneKTPOHUKA U HAHO3NEKTPOHMKA

2.1. O6nacTtb npoceccnoHanbHON AeATENbHOCTU BbINYCKHUKA

B cootBeTcTBMM ¢ PIOC BO noarotoBkm no gaHHomy HanpasneHuto 11.03.04 OnekTpo-
HWKa N HAHO3MEKTPOHMKa obnacTbio nNpodpeccrnoHanbHON aeaTenbHOCTN GakanaBpa siBnseTcs
COBOKYMHOCTb CPeACTB, CnocoboB N METOA0B YeroBeYeCKon AeATeNnbHOCTU, HanpaBneHHOW Ha
TeopeTn4ecKoe N 3KCrnepuMeHTanbHoe uccrnegoBaHue, MaTtemaTuyeckoe U KOMMbTEPHOE MO-
AenupoBaHue, NPOEKTUPOBAHNE, KOHCTPYMPOBaHUE, TEXHOMOMMI0 NMPOM3BOACTBA, UCMNONb30Ba-
HWe 1 3KCnyaTaumio MaTepuanos, KOMMNOHEHTOB, 3NEKTPOHHbIX NPMOOPOB, YCTPONCTB, YCTaHO-
BOK BaKyyMHOW, MnasmMeHHOW, TBEPLOTESIbHON, MUKPOBOSIHOBOW, OMNTUYECKOW, MUKPO- U HAHO-
3NEKTPOHMKM Pa3fnNYHOro (PyHKLUNOHANbHOro Ha3Ha4YeHns.

BbinyckHmk HanpaBnenusa 11.03.04 OnekTpoHuKa M HaHO3MEKTPOHMKA No npodunto UH-
TerpanbHasa 3NeKTPOHUKa N HAHOJIMEKTPOHNKA MOXET OCYLLECTBIIATbL NPOMeCCUOHanbHy ges-
TENbHOCTb Ha MPOMbILUNEHHbIX NPEaNPUATUSAX Pa3fIMYHbIX (POPM COBCTBEHHOCTU U B Hay4HO-
nccrnegoBaTelbCkUX OpraHu3aumsix, 3aHMMarLWNXCca uccregoBaHneM, Npon3BoACTBOM U SKC-
nryaTtaunen matepmarnoB N U3gennin SNeKTPOHHON TEXHUKN.

2.2. O6bekTbl NpodeccnoHanbLHON AeATEeNIbHOCTU BbINYyCKHUKA

Ob6bektamn npodeccuoHanbHOM AeATENbHOCTU BbIMYCKHUKA No npodunto MHTerpanb-
Has 3MeKTPOHMKA M HaAHO3NEKTPOHUKa noarotoBkn B cootBeTcTBUmM ¢ ®IOC BO no gaHHomy
HanpaBfieHMIO MOArOTOBKN SBMSIKOTCA: Martepuarnbl, KOMMOHEHTbI, 3NEKTPOHHbIE MNpUbOopHI,
YCTPOWCTBA, YCTaHOBKW, METOAbl MX UCCegoBaHus, NPOEKTUPOBAHUA U KOHCTPYMPOBaHUS,
TEXHOSOrM4Yeckme npoLecchl NPON3BOACTBA, AMArHOCTMYECKOE U TEXHONOrn4yeckoe obopyanosa-
HMe, MaTtemaTU4Yeckme MOAENM, anrOpUTMbl PELUEHUS TUMOBbLIX 3adad, COBPEMEHHOE Mpo-
rpammMmHoe 1 nHgopmaumoHHoe obecneyeHne NpPoLeccoB MOAENMPOBaHNA U NPOEKTUPOBAHUS
N30ennin SNEKTPOHUKN N HAHOINEKTPOHMKM.

2.3. Buabl npocheccuoHanbLHOMN AeATeNIbHOCTU BbINyCKHUKA

B cootBetctBUM ¢ ®IOC BO no HanpaBneHuto 11.03.04 DnekTpoHMKa N HAHOSNEKTPO-
HWKa BbIMYCKHMK MOArOTOBIIEH MO Npodunto NHTerpanbHasi aNeKkTPOHNKa N HAHOJNEKTPOHMKA K
OCHOBHOMY BMAY NpodeCcCcnoHanbHOW AeSATENbHOCTM - Hay4YHO-UCCneaoBaTeNbCKoOn, U AOMos-
HUTENbHOMY BUAY AEATENbHOCTU - MPOEKTHO-KOHCTPYKTOPCKOMN.

2.4. 3apaun npodreccuoHanbHON AeATEeNbHOCTU BbIMYCKHUKA

bakanaep no HanpasneHuto nogrotoBkn 11.03.04 3neKkTpoHWKA M HAHOIMNEKTPOHMKA
npoduns MHterpanbHaa anekTpoHUKa U HaHO3MEKTPOHWKA AOSMKEH peluaTb criegylowme npo-
dreccuoHarnbHble 3aadn B COOTBETCTBUM C BUOAMWN NpPoddeccuoHanbHon gesaTtensHocTn u ba-
KanaBpCKOM NporpamMmmMon:

Hay4Ho-uccriedogamersibckasi 0essmeslbHOCMb:

— aHanuM3 Hay4yHO-TEXHMYECKON WHGOPMAaLMK, OTEYECTBEHHOro W 3apyGexHOro onbiTa Mo
TemaTtuke UccrefoBaHus;

— MaTemaTuMyeckoe MOAenMpoBaHWE 3NEKTPOHHbLIX NPUBOPOB, CXEM U YCTPOWCTB pasnnyHOro
pYHKUMOHANBbHOIO HasHayeHWss Ha 6as3e cTaHOapTHbIX MakeToB aBTOMATU3UPOBAHHOMO
NPOEKTUPOBAHUS;



yyactMve B MNNaHMPOBaHWM M MPOBEOEHMM SKCMEPMMEHTOB MO 3a4aHHOW MeToauke,
obpaboTka pe3ynbTaTtoB C NPUMEHEHUMEM COBPEMEHHbIX WMH(OPMALMOHHBIX TEXHOMOMMIA 1
TEXHUYECKUX CPEACTB;

MOAroTOBKA M cocTaBneHne o0630poB, pedepaToB, OTYETOB, HaAyYHbIX MyGnMkaumn wu
[AOKIaA0B Ha Hay4YHbIX KOHEPEHUMSIX U cCeEMUHapaX;

opraHmsauus 3awmutbl OOBLEKTOB WHTENNEKTyanbHOW COBGCTBEHHOCTM W pe3yrbTaToB
nccnegoBaHuii U pa3paboTok Kak KOMMEPYECKOWN TalHbl NPeanpUaTUS;

MPOEKMHO-KOHCMPYKMopcKasi 0esimeibHOCMb!

npoBeaeHne TEXHUKO-3KOHOMNYECKOro 0O0CHOBaHUS NPOEKTOB;

cbop 1 aHanM3 UCXOAHbIX OAHHbIX ANSA pacyeTa U NPOEKTUPOBAHUS ANEKTPOHHbBIX NPNBOPOB.,
CXEM W YCTPOWUCTB pasfnnyHoro oyHKLUMOHaNbLHOro Ha3Ha4YeHus;

pacyeT W MPOEKTUPOBaHME INEKTPOHHbLIX NPUBOPOB, CXEM W YCTPOWCTB pPasfIMYHOro
PYHKUMOHANBHOMO  Ha3Ha4YeHUsi B COOTBETCTBMM C  TEXHUYECKUM  33aJaHueMm C
ncnonb3oBaHMEM CpeacTB aBTOMaTU3aLNN NPOEKTUPOBAHMS;

pa3paboTka MPOEKTHOM W TEeXHUYECKOW [OKYMEHTauuMnm, OgOPMIEHNE 3aKOHYEHHbIX
NPOEKTHO-KOHCTPYKTOPCKMX paborT;

KOHTPOSfb COOTBETCTBUSA pa3pabaTbiBaeMblX MPOEKTOB U TEXHUYECKOW [OKyMeHTaLuu
cTaHgapTaMm, TEXHUYECKUM YCITOBUAM U APYrMM HOPMAaTUBHbLIM JOKYMEHTaM.



3. NMnaHupyembie pe3ynbTaTbl ocBoeHus OO

Pesynbtatbl ocBoeHna OOl BO onpeaenstoTcsa npuobpetaembiMm 6akanaBpom Komne-
TEHUNAMMU, T.€. ero CNoCcOBHOCTbLIO MPUMEHATL 3HAHUSA, YMEHUS, U JIMYHbIE KAaYecTBa B COOTBET-
CTBUK C 3agavdamum NpodreCccnoHanbHON OEATENbHOCTM.

B pesynbtate ocBoeHust gaHHon OOl BO 6akanaep gormkeH obnagatb cnegylowmmm
obwwekynbTypHbiMU kKomneTeHumsmmn (OK) n npodeccrnoHansHbiMmn komneteHumnamm (MK):

OﬁWeKyﬂbmyprlMU KOMriemeHuyusamu:

— CNOCOBHOCTBbID  UCMOMb30BaTb OCHOBbI  (PUITIOCOMCKMX 3HaHMKM Anst  POPMUPOBaHNS
MUpPOBO33peHYeckon nosnumm (OK-1);

— CMNOCOBHOCTBbIO aHanuM3MpoBaTb OCHOBHble 3Tarnbl U 3aKOHOMEPHOCTU UCTOPUYECKOrO
pa3BuTuA obecTtBa A8 opMupoBaHus rpaxxgaHckon nosmumm (OK-2);

— CMNOCOBHOCTbIO NCMOMb30BaTb OCHOBbI 9KOHOMUYECKMX 3HAHWUI NpU OLeHKe ahdeKTUBHOCTH
pes3ynbTaTtoB AeATerIbHOCTU B pasnuyHblx cpepax (OK-3);

— CNOCOBHOCTBID  UCMOMb30BaTb OCHOBbI MPaBOBbIX 3HaHMKW B pasnu4yHbiXx  cdepax
peatenbHocTn (OK-4);

— CMOCOOHOCTbIO K KOMMYHMKaAUMM B YCTHOM W MNUCbMEHHOW dOpMax Ha pPYCCKOM W
WHOCTPaAHHOM  43blkax Ana  peleHus 3agavy  MEXMYHOCTHOrO U MEXKYNbTYpPHOro
B3anmogencteus (OK-5);

— cnocobHocTblo paboTaTtb B KOMNMEKTUBE, TOMEPAHTHO BOCMAPUMHMMAs couunasribHble W
KynbTypHble pasnuyuns (OK-6);

— CNocoBbHOCTbLIO K camoopraHusaumm u camoobpasoaHuio (OK-7);

— CNOCOBHOCTbIO NCNONb30BaTb METOAbI U CpeacTBa (PM3MYeckon KynbTypbl Ang obecnedyeHns
NOJSTHOLIEHHOW coumanbHON K npodeccruoHansHon gesatenbHocTn (OK-8);

— TFOTOBHOCTbIO NOMb30BaTbCA OCHOBHLIMU METOoA4aMU 3alUMTbl NPOM3BOACTBEHHOrO NepcoHana
N HaceneHus oT BO3MOXHbIX NOCNEACTBUN aBapun, kKatacTtpod, cTuxmnHbix 6eacteun (OK-9);

obwernpogheccuoHaribHbIMU KOMIemMeHUUsIMU:

— CMNOCOBOHOCTbIO NpeacTaBnAaTb afeKkBaTHYID COBPEMEHHOMY YPOBHIO 3HAHUA Hay4HYHo
KapTUHY MUpa Ha OCHOBE 3HaHWSl OCHOBHbIX MOSTIOXXEHWUN, 3aKOHOB U METOAOB €CTECTBEHHbIX
Hayk n matemaTtukm (OlK-1);

— CNOCOBHOCTBIO BbISBNATE €CTECTBEHHOHAYYHYIO CYLLLHOCTb Npobrem, BO3HUKAOLWMX B XO4e
npodeccrnoHarnbHON AeATeNbHOCTU, NpUBNeKaTb NS UX PeLeHna COOTBETCTBYIOLWMIA (DUINKO-
maTematumyeckun annapat (Ol1K-2);

— CnocobHOCTbIO pellaTbh 3agayvn aHanusa M pacdeTa XapaKTepUCTUK 3NEKTPUYECKUX Lenewn
(Or1K-3);

— TOTOBHOCTbKO MPUMEHATb COBPEMEHHbIE CpPeaCcTBa BbIMOMHEHUA W peaakTUpoBaHUSA
N300paXeHUNn N 4YepTexen U MOATrOTOBKM KOHCTPYKTOPCKO-TEXHOMOMMYECKON [OOKYMEHTauuu
(OIK-4);

— CMNOCOBHOCTbIO  MCMOMb30BaTb  OCHOBHble npueMbl 06paboTkm M NpeacTaBneHus
aKkcnepumMmeHTanbHblX AaHHbIX (OlMK-5);

— CNOCcOBHOCTb OCYLLEeCTBNATb MOUCK, XpaHeHue, obpaboTky u aHanuid wHpopmauun us
pasnu4YHbiX MCTOYHMKOB W 6a3 [JaHHbIX, npeactaeBnAate ee B Tpebyemom hopmate c
NCnonb3oBaHMEM MHAOPMALMOHHBIX, KOMMNBIOTEPHbLIX U ceTeBbIX TexHonorun (OlK-6);

— CMNOCOOHOCTBbKD  y4MTbIBaTb  COBPEMEHHble  TEHAEHUMM  pasBUTUA  3IEKTPOHUKM,
N3MEPUTESNTIbHON W  BbIMUCNUTENBHOW TEXHWUKW, WHAPOPMALMOHHBLIX TEXHONOrMm B CBOEK
npodeccunoHaneHon aeatensHoctn (OlK-7);

— CMNOCOBHOCTBLIO UCMONBb30BaTh HOPMAaTUBHbBIE AOKYMEHTbI B cBoen gestenoHocTn (OrK-8);



— CMNOCOOHOCTBIO MCNOMb30oBaTb HaBblkKM paboTbl C KOMMbLIOTEPOM, BrageTb MeTogamu
MHOPMALMOHHBIX TEXHOMornmM, cobniogaTtb OCHOBHble TpeboBaHua UHGOPMAaLMOHHOMN
6esonacHocTtu (Or1K-9);

KoMremeHyusmMu rno sudam oessmesibHocmu:

Hay4Ho-uccriedogamersibckasi 0esimeslbHOCMb:
— CMNOCOBHOCTbIO CTPOUTL MpoCTenlne usnyeckne 1 maTematTuyeckme mogenu npubopos,
CXEeM, YCTPOWCTB N YCTAHOBOK 3NIEKTPOHUKN N HAHOISEKTPOHWUKM PasfMYHOro oyHKLUMOHaNsHOro
HasHa4eHus, a TaKkkKe UCrorb3oBaTh CTaHAapTHbIE NPOrpaMMHble CpeacTBa UX KOMMbIOTEPHOIO
mopenupoBaHus (MK-1);
— CMNOCOBHOCTbIO apryMeHTUPOBaHO BbIGMpaTb U peanu3oBbliBaTb Ha NpakTuke 3EKTUBHYIO
MeTOAMNKY 3KCMepUMEHTarnbHOro UccnegoBaHnsa napameTpoB N XxapakTepUCTUK Npubopos, Cxem,
YCTPOUCTB M YCTAHOBOK ONEKTPOHUKM W HAHO3MNEKTPOHUKM PasnnyHOro yHKLMOHaIbHOro
HasHadeHus ([MK-2);
— TFOTOBHOCTbIO aHanuamMpoBaTb W cUCTEMATU3MPOBaTb pesynbTaTbl  UCCNeaoBaHWUN,
npeacTaBnATb Martepuarnsl B BUAe HaydHbIX oTyeToB, nybnukaunn, npeseHtaumn (MK-3);

MPOEKMHO-KOHCMPYKMOopCKasi 0esimelbHOCMb!

— CMOCOOHOCTBIO  MPOBOAUTL  NpeABapuTeSibHOEe  TEXHUKO-3KOHOMMYeckoe OOOCHOBaHue
npoekToB ([1K-4);

— TOTOBHOCTbIO BbINOSIHATL pacyeT WU NPOEKTUPOBaHUE IJNEKTPOHHbIX MPUOOPOB, CXeM U
YCTPOWCTB pPasfiMyHOro (YHKUMOHANIbHOrO Ha3HayeHUsi B COOTBETCTBMM C TEeXHUYECKUM
3afiaHMeM C Ucnosb3oBaHMeM cpeacTs aBToMmaTusaumm npoektuposanms (MK-5);

— CNocobHOCTbO paspabaTbiBaTb MPOEKTHYH W TEeXHUYECKYH AOKYMEeHTauumto, odopmMmnsaTb
3aKOHYEHHble NPOEKTHO-KOHCTPYKTOpCKMe paboTs! (MK-6);

— TOTOBHOCTbK OCYLLECTBMATb KOHTPOSIb COOTBETCTBUSA paspabaTtbiBaeMbiX MPOEKTOB WU
TEXHUYECKON OOKYMeHTauun ctaHgapTam, TEXHUYECKUM YCMOBUAM U APYrMM HOPMaTUBHbLIM
pokymentam (MK-7).

Ha ocHoBe TpeboBaHun ®IrOC BO wn pekomeHgaumin gaHHon OOIT no HanpaBneHuto
nogrotokn 11.03.04 OnekTpoHMKa U HAHOJIMEKTPOHUKA pa3paboTaHa maTpuua COOTBETCTBUSA
KomneTeHumn n coctaBHblx yacten OOI (MpunoxeHue 1).
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4. [1oKyMeHTbI, perfameHTupylLime cogepxaHme u opraHusauuio obpasoBaTesibHOro
npouecca npu peanusauumn OOl 6akanaBpmaTa no HanpaBfeHUIO NOArOTOBKU
11.03.04 dneKTpoHUKa N HAHO3NEKTPOHUKA

B cooTtBeTcTBUM C n1.39 Tunosoro nonoxeHusi o Byse n ®roC BO no HanpaBneHuwo nog-
rotoBkn 11.03.04 OnekTpoHWKa M HAHOJMEKTPOHMKa coaepXXaHue u opraHu3dauus obpasosa-
TenbHOro npouecca npu peanunsauun gaHHon OOI BO pernameHTupyeTtcsa y4ebHbIM NNaHoOM C
y4yeToM ero npodpuns; paboymmm nporpammamMmm y4ebHbIX KypcoB, NpeaMeToB, ANCUUNIIVH, Ma-
Tepuanamu, obecneynBaroLLMMmn Ka4eCTBO NOATOTOBKU M BOCNUTaAHUSA oByyaloLmnxcs; nporpam-
MaMn y4eOHbIX N MPOM3BOACTBEHHbIX NPAKTUK; FOAOBbLIM KaneH4apHbIM y4ebHbIM rpadoukom, a
TaKke MeToAuMYecKuMM MaTtepuanamu, obecnedvBalOMMKM peanu3aumio COOTBETCTBYHOLLMX
obGpasoBaTenbHbIX TEXHOMOMNN.

4.1. lopgoBOM KaneHAapHbIN Yy4eOHbIN rpadmk

MocnepoBatenbHocTb peanusaumn OOl BO no HanpasneHuto nogrotoBkn 11.03.04
ONEeKTPOHMKA N HAaHO3MNEKTPOHUKa (Npodunb VHTerpanbHas anNeKkTpoHMKa U HAHOSMEKTPOHMKA)
no rogam (BKnto4vas TeopeTmyeckoe oby4vyeHue, NpakTUKK, MPOMEXYTOYHbIE U UTOrOBYIO aTTe-
ctauun, kaHukynbl) (MpunoxeHune 2) oTpaxkaeTtca B 6a3oBoM 1 pabovem y4ebHbIX nnaHax.

4.2. YYyeOHbIN NNaH

Y4yebHbI nnaH paspabotaH Ha ocHoBe WHcTpykummn U BIY 2.1.09 — 2015 O nopsaake
pa3paboTku 1 BBeOEHUS B AeNCTBME y4ebHOro nnaHa oCHOBHoOW obpasoBaTesibHOW NporpamMmmbl
BbicLLero obpasoBaHnsa B BopoHeXCKoM rocyaapCTBEHHOM YHUBEPCUTETE, YTBEPXKOEHHON Npu-
kazom pektopa ot 10.11.2015, Ne 0863.

YuebHbin nnaH npunaraetca (Mpunoxenune 3).

4.3. AHHOTauumn paboyunx NporpamMmm y4eGHbIX KypcoB, AUCLUNIIUH

Pabouune nporpammbl y4ebHbIX ANCUMNANH pa3paboTaHbl Ha ocHoBe NHcTpykuun U BI'Y
1.3.01 — 2015 Pabouyasa nporpamma y4ebHon ancumnnuHel. Nopagok paspaboTkmn, odopMneHne
N BBEJEHME B AeNCTBUe, yTBEpXKAeHHOM Npukasom pektopa ot 10.11.2015, Ne 0863.

AHHOTaumn pabo4ymx nporpamm y4ebHbIX KypCcoB, NpeaMeToB, AUCUUMNIANH NpunaratTcs
(MpunoxeHue 4).

4.4, AHHOTaUUK NporpaMm y4e6HOM U NPOU3BOACTBEHHbIX NPAKTUK

Mpn peanusauun ganHon OOl BO npepycmatpuBaeTcs yvyebHas BbluMCAUTENbHASA
npakTuka BO BTOPOM CeEMECTPE NPOAOIIKUTENBHOCTLIO 2 Heaenu (108 yacos, 3 3a4eTHble eau-
HWUUbI). AHHOTaUMs nNporpaMmmbl y4eOHOM BblYUCIIMTENBHON npakTuku npunaraetcsa (Mpunoxe-
Hue 5).

Mpu peanusaumm gaHHon OOl BO npegycmaTpuBaeTca HayyYyHO-uccrnegoBaTesnbckas
paboTa B LWECTOM ceMecTpe NpogormkutenbHocTblo 2 Hegenn (108 yacos, 3 3a4eTHble eanHK-
upl).

AHHOTauMM nporpamm y4yebHOW HayyHO-UCCnegoBaTeNbCKOM paboTbl M HaY4HO-
nccrnegoBaTtenbckoro cemmHapa npunaratotcs (Mpunoxexuve 5).

Mpn peanunsauumn gaHHon OOl BO npegycmatpuBaloTcsl NPOU3BOACTBEHHbBIE MPAKTUKU
(MpunoxeHue 5):

- NPOM3BOACTBEHHAs TEXHOSIorMyeckas npakTuka: 4 cemMecTp, NMPOAOSPKUTENBHOCTL — 2
Hegenwu (108 yacos, 3 3a4eTHblE eauHULbI);

NPOM3BOACTBEHHAsA MPOEKTHO-KOHCTPYKTOPCKas MnpakTuka: 6 ceMecTp, NpoAoSPKUTESbHO-
CTbto 4 Hepgenun (216 yacos, 6 3a4eTHbIX e4uHWLL)

- NpeaaunsioMHas npakTuka: 8 cemecTp, npogormkutenbHocTb 2 Hegenn (108 yacos, 3
3a4yeTHble eanHNLbI).
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5. ®akTnyeckoe pecypcHoe obecneveHme OOl G6akanaBpuaTa Nno HanpaBneHUO
noarotoBku 11.03.04 DneKTPOHMKA U HAHOINEKTPOHUKA

PecypcHoe obecneyenne gaHHon OOIT BO dopmupyetca Ha ocHoBe TpeboBaHui K
ycrnosusim peanusaumm OOl BO, onpegendembix ®FOC BO no HanpaBneHuo MoAroToBKM
11.03.04 OnekTpoHMKa M HAHOJMEKTPOHMKA C Y4ETOM pekoMeHgaumni cooteeTcTBytowen OOTM
BO.

O6pasoBaTenibHas TEXHOMOMMA BKIIOYAET B ce0s1 KOHKPETHOE NpeacTaBrieHne NnaHupy-
eMblX pe3ynbTaToB 06y4eHus, hopmy obydeHnsa, NopsaaoK B3aMMOOENCTBUSA CTyaeHTa M npe-
nogasartens, MeToOuKM U cpeactBa obyyeHus, cucTeMy OMarHOCTUKWU TEKyLLero COCTOSHMS
y4ebHoro npouecca n cteneHn oby4eHHOCTU CTyaeHTa.

Peanusauusa KoMneTeHTHOCTHOro noaxoga npegycmaTtpuBaeT LUMPOKOEe MCMONb3oBaHUe
B y4eOHOM npoLecce akTUBHbIX U MHTEPAKTUBHbLIX (POPM NPOBEAEHUS 3AHATUA N OpraHM3aLmm
BHeayanTOpHOM paboTbl (KOMMNbIOTEPHBLIX CUMYNSLUMIA, AENOBbIX U posieBbIX Urp, pasbopa KOH-
KPETHbIX CUTYyaLMi, NCUXONOrMYECKUX N UHBIX TPEHMHIOB) C LieNblo hOPMUPOBAHUS N Pa3BUTUS
npoeccrnoHarnbHbIX HaBbIKOB 0Byyaromnxcs. Y4ebHbl npouecc npegycmaTpuBaeT BCTPeEUU C
npeacTaBUTENAMMU POCCUNCKNX M 3apyBeXXHbIX KOMMAHWUA, FrOCYy4apCTBEHHbIX M OOLLECTBEHHbIX
opraHusauuin, mactep-Knaccbl 3KCNepToB U CrneLmanucToB.

JTeKunoHHble 3aHATUA cocTaBnsaT He 6onee 50% oT obuero obbema ayauTOpPHbIX 3a-
HATUIN, OTBEOEHHbLIX HAa peanusauuto 6noka b1 «ducumnnuHel (Mogynn)». OucunnnuHbel (Mmoay-
nn) no BbIbopy cocTtaensT He MeHee 30% oT obbEMa 4YacoB BapuaTMBHOM YacTu 6rioka b1
«OducumnnuHel (Mogynn)».

Mpn paspaboTke obpasoBaTenlbHON NporpaMmbl AN Kaxgoro moaynsa (ydebHon gucum-
NANHbI) NPeayCcMOTPEeHbl COOTBETCTBYHOLIME TEXHONOrMN oby4eHus, KOTopble NO3BONAT obec-
neynTb OOCTMXKEHME NNaHUpyeMbixX pes3ynbTaTtoB obyyeHus. [pu MHTepakTMBHOM 00y4eHun
peanuayeTcsi MOCTOSIHHbIA MOHUTOPUHI OCBOEHUA obpas3oBaTenbHOW Nporpammbl, LeneHa-
npaBfeHHbIN TEKYLLUIN KOHTPOSb M B3aUMOAENCTBME (MHTEPaKTUBHOCTL) NpenogaBaTtenst n CTy-
AEHTa B TedeHue Bcero npouecca obyqeHums.

OcHoBHas uenb NPMMEHEHNsT METOLOB akTuBM3aUumMm obpasoBaTesibHON AEATENbHOCTU —
obecneunTb CUCTEMHbIN NoAxond K npoueccy otbopa, CTPYKTYpUpOBaHWSA U MpeacTaBneHus
y4yebHOro matepuana, CTUMynMpoBaTb MOTUBALMIO CTYAEHTOB K €ro YCBOEHMIO U MOHMMaHWUIo,
pa3BuTb Yy 0By4yaeMbix TBOpYECKME CNOCOBHOCTU N ymeHue paboTaTb B KOnnekTuee, cpopmum-
poBaTb YYBCTBO SIMYHOW COMPUYACTHOCTM K KONMEKTUBHOM paboTe u OTBETCTBEHHOCTW 3a pe-
3ynbTaTbl CBOEro Tpyaa.

Ha 3aHATusaX ncnonb3yoTcsa cnefyowme coBpeMeHHble obpasoBaTesibHble TEXHOMOMN:
npobnemHoe obyyeHne, NHPOPMALMNOHHbBIE TEXHONOIMK, MexaucumnnmHapHoe obyveHuve u ap.

HonyckatoTcsa KOMOMHMPOBaHHbLIE POPMbI NPOBEAEHUS 3aHATUI:

- NEKUMOHHO-NPAKTUYECKNE 3aHATUS;

- NEKUMOHHO-NabopaTopHble 3aHATUS;

- nabopaTopHO-KypCOBblE NPOEKTbI N paboThl;

- MeXANCUUNNNHAPHbBIE NPOEKTHI.

MpenogaBaTenu camoctoaTenbHO BbIGMpaloT Hanbonee nogxoadwime metonbl U opmbl
NpoBeAEHUs 3aHATUIN N3 YMCa PEKOMEHAOBAHHbIX U cornacytoT BblGop ¢ kadeapoin.

Y4yebHo-meToanyeckoe obecneyeHne OOl HanpasneHuss 11.03.04 OnekTpoHuka wu
HaHO3MEKTPOHMKA NOAroToBKM OakanaBpoB B NOMHOM obbeme coaepxutcs B paboymx npo-
rpammMax gucumnivH, ooHae OUEHOYHbIX CPeacTB, NporpamMmmax NpakTUK U MTOrOBOW aTTecTa-
.

CopaepxaHune y4ebHO-MmeToaNYECKMX MaTepunanos obecnevmsaeT HeOH6X04MMbIV YPOBEHb
n obbem obpasoBaHus, BKIOYas MU CaMOCTOATENbHYO paboTy GakanaBpoB, a Takke npeny-
cMaTpmBaET KOHTPOIb KayecTBa ocBoeHus ctygeHTamm OOl B LUenom u oTaenbHbIX ee KOMMNo-
HeHTOoB ([MpunoxeHwne 6).
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Mpn ncnonb3oBaHMKM ANEKTPOHHBIX U3gaHun (NpunoxeHue 7) By3 obecneynmBaeT Kaxgo-
ro obyyatoLeroca BO BpeMs CaMOCTOSATENbHON NOArOTOBKM paboynumM MeCTOM B KOMIMbIOTEPHOM
Knacce c BbIxoaoMm B IHTEpHET B COOTBETCTBMM C OO BEMOM U3yHaeMbIX UCLMMNNH.

By3 obecneyeH HeoOXo4MMbIM KOMMNEKTOM FIMLEH3MOHHOrO NporpamMHoro obecneve-
HUS.

BY3 pacnonaraet matepuanbHO-TEXHMYECKOW Gason, obecneuyvBalollen npoBeneHue
BCEX BUOOB OMCUMNIMHAPHOM N MEXANCUUNIIMHAPHOW NOAroToBKM, NabopaTtopHONn, npakTuye-
CKOW W Hay4HO-uccriefoBaTenbCkon paboTbl obyyaloWmnxes, NpegyCMOTPEHHbIX y4ebHbIM nna-
HOM BY3a, U OENCTBYIOLLMM CaHUTaAPHbIM M MPOTMBOMNOXapHbIM nNpasuinam u Hopmam (Mpuno-
XeHue 7).

MuHumansHO Heobxoammbin anga peanu3aumm OOl GakanaBpuaTta nepeveHb maTepu-
arbHO-TeXHMYecKoro obecneyeHuns BkYaeT B ceba: namepuTtenbHble, JUarHOCTUYeCKne, Tex-
HONorn4yeckne Komnmekcobl, 06opyaoBaHNe 1 YCTAHOBKKU, a Takke NepcoHasibHble KOMMbIOTEPDI
n paboune ctaHumu, o6beanHEHHbIE B fNIOKarnbHble CETU C BbIXOAOM B VIHTEPHET, OCHALLEHHbIe
COBPEMEHHbIMK NPOrPamMmMHO-METOAMYECKMMM KOMMIIEKCaMn AN pelleHns 3agad B obnactu
MUKPOSNEKTPOHUKN.

dusnyecknin hakynbTeT pacnonaraet AOCTaTOMHOM MaTepuaribHO-TeXHUYeckon 6asomn
ANa npoBefeHus Bcex BUOOB nabopaTopHOM, NPakTUY4eCKon, OUCUMMMAMHAPHOW U MeXancum-
NANHAPHOW NOArOTOBKN M Hay4yHO-UCcnegoBaTenbCkon paboTbl CTyAeHTOB-0akanaBpoB, nNpeay-
CMOTPEHHbIX y4ebHbIM MaHoM.

[na npoBefeHust nabopaTopHbIX 3aHATUN Ha bm3ndeckom dakynbTeTe UMeeTCs coBpe-
MEHHOoe TexHosnorn4yeckoe obopyaoBaHue: BaKyyMHble TEXHOSIOMMYECKMe YCTAHOBKM ANS Mar-
HETPOHHOIO N TEPMUYECKOrO HaHECEHNST METaNNIMYECKNX U ONINEKTPUYECKNX NITEHOK; SNEKTPO-
neyb NTK-1,4-40 ¢ kOHTpONMpyemon atmocdepon N aBToOMaTU3MPOBAHHLIM ynNpaBneHMem ans
nonyyYeHns OKCMAOB C 3adaHHbIMU CTEXMOMETPUEN U CBOWCTBAMW; PEHTFEHOBCKUIM CNEKTPO-
mMeTp-MoHoxpomaTop PCM-500; pacTpoBbit anekTpoHHbIM Mukpockon JEOL JSM-6380LV c
MukpoaHanudatopom Oxford Instruments ana guarHocTupoBaHus MOPKONOrMM OKCUAOHbBIX W
MEeTan/M4yeckMx HaHOCMOEB, COCTaBMISIOWINX MEMPUCTOPHYIO CTPYKTYPY; NPOCBEYMBaOLLMN
3MEKTPOHHLIN MUKpockon OMB-1006P ans agnarHoCTMpPOBaHUSA CTEMNEHN COBEPLUEHCTBA CTPYK-
TYpbl , CyGCTPYKTYPbl OKCUOHBIX 1 METaNIMYECKUX HAHOCINOEB; PEHTTEHOBCKMUI ANdpaKTOMETp
OPOH-4 -01 ona onpeaeneHus ¢a3oBOro coctaBa OKCUMAHbLIX U MEeTanM4YeCKUX HaHOCMNOEB,
COCTaBIALWMX MEMPUCTOPHYIO CTPYKTYpPY; cnekTpodotomeTp CP-56 Ha OCHOBE MOHOXpOMa-
Topa MIP-3; ycTtaHOBKa onga uccnegoBaHns ooOTONMOMUHECLEHLMN OKCULHbBIX HAHOCNOEB; MHO-
rokaHasnbHbIn UnpoBon ocuunnorpad-pernctpatop ACK-4106 ¢ paclumpeHHbIM nporpamMm-
HbIM obecneyeHnem, npeunsnoHHbin LCR nameputens HIOKI- 3522-50; nameputens nmnenax-
ca Solartron1260 ¢ gunanekTpuyecknm nHTEpdencom Solartron1296 ans nccnegoBaHUA anek-
TPOPUINYECKMX XapaKTEPUCTUK 0OpasLioB U NpUpoabl MEMPUCTOPHBIX 3(PEEKTOB.

Ha kadegpe dusnkm nonynpoBOAHWKOB M MUKPOSNEKTPOHMKN 3aHATUSA obecneyeHbl
cnegyrowmm ayanTopHo-nabopatopHeiM 060pyaoBaHEM:

- MynbTUMeanHbIN KabuHeT: HOyTBYK emachines €510, npoekTop Panasonic PT-LC55E;

- nabopaTopusa BbIMUCIIUTENBHbLIX CUCTEM U MaTEMATUYECKOrOo MOLENMPOBAHUSA: KOMMb-
toTepbl Pentium Dual Core (10 wT.);

- nabopatopusa CBY- n MAMN-npnbopoB: namepntenn xapakTepmucTnk nonynpoBOAHNKO-
BbIX npubopos J12-56 (3 wrT.), uameputenn RLC E7-12 (2 wr.), ocuunnorpadsl C1-68 (3 wr.),
nctouHukm nutanma 13PP30-30 (2 wrT.), reHepaTopbl MMnynbcoB [5-54 (2 wr.);

- nabopartopus

- nabopaTopua hm3mKn NONyNnPOBOAHNKOB: LdpoBble ocuunnorpadbl AKUIM 4115/4A (6
WT.), yHKUMOHanbHble reHepaTopbl Rigol DG1022 (6 wT.), y4ebHbin komnnekc NI Elvis I, aB-
TOMaTU3MPOBaHHbLIN NabopaTopHbIA CTEHA ANs uccnenoBaHus addekta Xonna, MCTOYHUKN Nu-
Taunsa 13PP-30-30 (3 wr.), reHepaTtop curHanoB [4-153, komnbtoTepbl Pentium Dual Core (4
wr.);
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- y4yebHas nabopartopus TEXHONOrMM NOosynpPOBOAHUKOBBLIX MaTtepuarnioB M nNpubopos:
NOCT BaKyyMHbIN YHMBepcanbHbin BYI1-4, yctaHOBKa BakKyyMHOro MHOIOCNOMHOMO HarblfeHus
YBH-2M-1;

- yyebHasa nabopaTopmnsa HepaspyLlaloLWmMX MeTO40B KOHTPONA: MakeT YCTaHOBKW 3Mnun-
COMeTpUK;

- nabopaTopus nNnasMeHHOW TEeXHONOorMu: aBToMaT WHAMBUOWAINBLHOW MnasmMoxmmuye-
ckon obpaboTkm "MNnasma-125M";

- nabopaTopusi MMKpPO- N HaHO4M3aMHa B ANEKTPOHMKE: KomnbioTepbl Pentium Dual Core
(3 wr.).

Ana npoBefeHMs YUCNEHHbIX Pac4eTOB 30HHbLIX CMEKTPOB W 3MEKTPOHHOIO CTPOEHUS
nmetotcs nporpammHble nakeTol Wien2k un Gaussian 7, a Takke 6a3a gaHHbix PC-PDF n pa6o-
Yyas nporpamma ans onpegeneHuns pasoBoro coctasa no AaHHbIM PEHTFEHOBCKON ANdpaKLmK.

MpakTuyeckne n nabopaTopHble 3aHATUSA NO KypcamM NPOEKTUPOBAHUSA TEXHONOMMN U TO-
nonornm npmbopoB MUKPO- U HAHOINEKTPOHUKM NPOBOAATCSA C UCMONb30BaHNEM COBPEMEHHbIX
cpeacTB MNPUBOPHO-TEXHOSMOMMYECKOrO U CXxemoTexHuveckoro npoektuposanus ISE TCAD
(Sentaurus), Cadence, Microwave, LabView.

B NeKUMOHHbIX N CEMMHAPCKUX ayauTOPUAX YCTAHOBMEHbI MyNbTUMEANHbIE MPOEKTOPbI
N KOMMbIOTEPbI AN18 Npe3eHTaumi ¢ 4OCTYnoM B IHTepHeT.

[MpakTnyeckne 3aHATUS U HaydHO-UCcnegoBaTensckaa pabota obyvarowmxca npoBoaaT-
cs 1 B nabopaTtopuax LieHTpa KoNnekTUBHOro Nonb30BaHWs, B KOTOPbIX CTyAeHTaM npegocTas-
ngeTcs BO3MOXHOCTb paboThl HA COBPEMEHHOM 0BOpyaoBaHUM ANs UccnefoBaHns oObekToB
MUKPOSNEKTPOHUKN 1 NOAYNPOBOAHMKOBBLIX MPUBOpPOB.

MaTepuanbHo-TexHMyeckasa 6asa, nMmerwascsa Ha dakynbteTe, obecneymsaeT npose-
AeHne yyeBHOro npouecca B NofHOM obbeme. dakynbTeT pacnonaraeT ABYMS MOTOYHbIMMU
NEKLUMOHHbIMM ayanTOPUAMM, OCHALLEHHBIMU MYINbTUMELAUMHLIMU MPOEKTOpaMnU U KOMMbIOTE-
pamu ansa npeseHtaumi ¢ A4oCcTynom B VIHTEpHeT, ayantopusiMn Ans npoBeeHUs CEMUHAPCKNX
N NEeKUMOoHHbIX ansa rpynnbl 15-20 yenosek, 7 nabopatopusiMu, OCHALLEHHbIMU COBPEMEHHOM
BbIYMCNUTENBHOM TEXHUKOWN Ha Kaxaoro ctyaeHTa (10-15 yenosek) n umetowmnmMm ycrnosus ons
npoBefeHNsi CEMUHAPOB C UCMONb30BaHNEM MPOEKLMOHHOIO obopyaoBaHus. Y4yebHble ayau-
TOpPUM OTBEYAKT CaHUTAPHO-TUTMEHNYECKMM HOPMaM.

Honsa HayyHo-negarormyecknx paboTHMKOB, nmelwmnx obpasoBaHme, COOTBETCTBYHOLLEE
npoduno npenogaBaembiX AUCUMNINH, cocTaBnaeT He MeHee 70% oOT obuiero Ymcna Hay4Ho-
negarormyeckmx paboTHMkoB, peanuaytowmx gaHHyto OOl 6akanaspuara.

[ons npenopaBaTtenen, UMEKOLWNX YYEHYK CTEMNeHb WU/UNM ydeHoe 3BaHuWe, B obuiem
yucne npenogasartenen, obecneymBarowmx obpasoBaTenbHbI NPOLECC MO JAaHHOW OCHOBHOWN
obpasoBaTenbHOW NporpaMmme, coctaBndeT He MeHee 50 NPoLEeHTOB, YYEHYIO CTEeNeHb JOKTopa
HayK W/MnNn y4yeHoe 3BaHME npodpeccopa MMEKT HE MeHee 8 NpOLEHTOB MpenodaBaTenemn
(MpunoxeHue 8).
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6. XapakTepucTtuka cpeabl By3a, obecneuymBaroLlas pa3sBuTme o6LEKYNbTYPHbIX
M COLManbHO-NIMYHOCTHbLIX KOMMNETEHLUN BbINYCKHUKOB

B yHuBepcuTeTe co3gaHbl yCrioBUS ANS akTUBHOW >XM3HeOeATeNbHOCTU obydatowmxcs,
ANSA rpaXkaaHCKoro caMmoonpeaeneHst n camopeanu3auumn, ansa MakcumarsnbHOro yaoBneTsope-
HUA NOTPeObHOCTEN CTYOEeHTOB B UHTENNEKTYyanbHOM, AYXOBHOM, KyfIbTYPHOM U HPaBCTBEHHOM
pasBuUTUM.

CdopmmpoBaHa cnctema coumnanbHOM U BocnntTaTenibHON paboTbl. PYHKUMOHUPYIOT crne-
AyloLne CTPYKTYpHble nogpasgeneHus:

- YnpaBneHue no couyunanbHon 1 BocnutaTensHon pabote (YBCP);

- Wtab ctygeHyecknx TpyaoBbIX OTPSO0B;

- LleHTp MOnoaéxHblX MHNUMATUB;

- Menxonoro-koHcynbTaumoHHas cnyxba (B coctaBe YBCP);

- CnoptmBHbIN KNy6 (B cocTaBe YBCP);

- KoHuepTtHbI 3an BI'Y (B coctaBe YBCP);

- ®oTorpadmyeckmii LeHTp (B coctase YBCP);

- O3gopoBUTENBHO-CNOPTUBHBIN KOMNITEKC (B cocTaBe YBCP).

CuctemHas paboTa Beaé€tca B akTMBHOM B3aMMOAENCTBUN C:

- MpodcotosHom opraHnsaumen CTyaeHTOB;

- O6beanHEHHbIM COBETOM OBOy4atoLLNXCS;

- CTyaeH4YeCKMM COBETOM CTYAropOaKa;

- Myzeamn BI'Y;

- ABYMS1 UCKYCCUMOHHbIMM Kny6amu;

- TypucTtckum knybom «benas ropay;

- Knybom nHTennekTyasnbHbIX Urp;

- YETbIPbMSA BOMOHTEPCKUMU OpraHu3aunsamu;

- YnpaBneHnem no MonoaéxHonm nonutuke AammHucTpaumm BopoHexckon obnacTy;

- MonogexHbim npaBuTenscTBoM BopoHexckon obnacTu;

- MonoaexHbiM napnameHTom BopoHexckorn obnacTtu.

B coctaBe MonoaéxHoro npasutenbctBa n MonogéxHoro napnameHta BopoHexckon
obnactn 60% 37O CTyAeHTbl yHUBepcuTeTa.

KoopanHaunoHHbIM opraHom ctygeHyeckux obbvegmHeHunn BIY ssnsetca CoseT oby4ato-
LLMXCA, onpeaensaoLwmMi KNYeBbIe HanpaBieHns pasBuTuUsa BHEY4eOHON XN3HW B YHUBEpPCUTE-
T€ 1 NpU3BaHHbIN obecneunTb ahpekTUBHOE pas3BUTME CTyAEHUYECKNX OpraHn3aunin, BXO4AaLNX
B €ro CoCTasB.

B coctaB CoeTta oby4vatowmxca BI'Y BxogaTt cnefyowmne cTygeHYeckme opraHmsauuu,
peanuaylome NpPoeKTbl N0 pasnnYHbIM HanpaBneHNAM BOCNUTaTENbHON OEATENbHOCTU:

CTtyneH4yeckmii coBeT

MonogexxHoe aBuxkeHne JoHopoB BopoHexa «Kauvenu»

Kny6 nHtennektyanbHbix urp BI'Y

KOpugunueckas knuHunka BI'Y n AKOP

Hay4Ho-nonynapHbin Jlektopum

LWtab ctyneHyeckmx otpsgos BIY

Bcepoccuinckun CtyaeHdeckun TypHup Tpéx Hayk

depepanbHbI 0bpasoBaTenbHbI NPOEKT «HGPONOTOK»

Lkona aktusa BI'Y

Apxeonorndeckoe Hacneame LleHTpanbHOro YepHosembs

CtyaeHTtbl — [letam

Ha c¢wusmyeckom cpakynbTeTe ob6WMM PYKOBOLCTBOM BOCMUTATENbHOW AEATENbHOCTbLIO
3aHMMaeTCs AeKaH, TeKyllyto paboTy OCyLeCTBAST U KOHTPONUPYIT 3aMecTuTenu AekaHa,
negarorn-opraHn3aTopbl, KypaTopbl y4ebHbIX rpynn 1 OpraHbl CTYAEHYEeCKOro caMmoynpaBneHuns.


https://vsu.ru/russian/students/stud_council.html#studsovet
https://vsu.ru/russian/students/stud_council.html#donor
https://vsu.ru/russian/students/stud_council.html#intgames
https://vsu.ru/russian/students/stud_council.html#law
https://vsu.ru/russian/students/stud_council.html#lect
https://vsu.ru/russian/students/stud_council.html#stotr
https://vsu.ru/russian/students/stud_council.html#sci3
https://vsu.ru/russian/students/stud_council.html#info
https://vsu.ru/russian/students/stud_council.html#active
https://vsu.ru/russian/students/stud_council.html#arch
https://vsu.ru/russian/students/stud_council.html#child
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B yHuBepcuteTe 8 crtygeHuyeckux obwexutnin. Pabotator 30 cnopTuBHLIX cekuuin no 34
BMAam criopTa.

CtyoeHTam  npepocTaBnsieTcsl  BO3MOXHOCTb — JleTHEro oTablxa B CMOPTUBHO-
0300pOBUTENBHOM KOMMNNekce «BeHeBUTUHOBOY», I. AHana, Ha ocTtpoBe Kopdy (Mpeumns). Opra-
HU3YIOTCS 3KCKYPCUOHHbIE Noe3akun no ropogam Poccuun, 6ecnnatHoe nocelleHne TeaTpos, My-
3ee, BbICTaBOK, KAaTKOB, CMOPTUBHbIX MaTyen, 6accenHoB.

PaboTtaeT oTaen cogencTBus TpyAOyCTPOUCTBY BblMYCKHUKOB.

B yHuBepcuTeTe peanusyloTcs coumanbHble NporpaMmmbl AN CTYAEHTOB, B TOM 4uche
BblAerieHne coumanbHOM noMoLn manoobecneyeHHbIM U HYXXAalLWmMMmcs, coumanbHas noa-
AepXKa OTAeNbHbIX KaTeropun oby4varoLmxcs.

Ha dwusnyeckom dpakynbtete obWMM PYyKOBOACTBOM BOCMUTATENbHOW OEATENbHOCTbIO
3aHMMaeTCs [eKaH, TeKyllyto paboTy OCyLeCTBAST U KOHTPONUPYIOT 3aMecTUTenu AekaHa,
negarorn-opraHu3aTopbl, KypaTtopbl y4e6HbIX FPYnn U opraHbl CTyAEeHYECKOro camoynpaBieHus.
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7. HopmaTtuBHO-MeTOAMYECKOE OOecneyeHne CUCTEMbl OLIEHKU KavyecTBa OCBOEHUSA 00y-
vyaowmmuca OOl 6akanaBpumaTa no HanpaeneHuo noarotoBkn 11.03.04 dnekTpoHUKa
M HAHO3NEeKTPOHMUKa

B cootBetctBUM ¢ ®ITOC BO no HanpasneHuto noarotoBkn 11.03.04 OnekTpoHuKa U
HAHO3MEKTPOHMKa 1 TUNOBbLIM MOMOXEHNEM O By3€e OLleHKa Ka4eCTBa OCBOEHUS 0by4vaoLwmmMmcs
OOI1 6anakaBpuaTa BKMOYaET TEKYLLMIA KOHTPOSb YCNEeBAaeMOCTH, MPOMEXKYTOYHYIO N UTOTOBYHO
rocyapCTBEHHYIO aTTecTauunio obyyatoLmnxcs.

7.1.TeKyM KOHTPOSb YCNeBaeMOCTU U NPOMEXYTOYHaA aTrectauus

Mopsgok opraHM3aumm 1 NPoBeAeHUst TEKYLLLEro KOHTPOSS 3HaHUW, YMEHUN N HaBbIKOB
oByyvatowmxcs no y4ebHbiM gucumnnmHam, npaktmkam n HAP pernameHtupyetca MNonoxeHnem
M Bry 2.1.04 O Tekywen arrectaumm obyyaromxcs no nporpammam BbiCLIEro obpasoBaHus
BopoHexckoro rocygapCTBEHHOIO YHMBEpPCUTETa, YTBEPXKAEHHOrO npukasoM pektopa oT
10.11.2015 Ne 0863.

Mopsgok opraHM3aumMmM M NPOBEAEHUSI NMPOMEXYTOYHOW aTTecTauum 3HaHUN, YMEHUN U
HaBbIKOB 0byyvatoLwmxcs no y4ebHbim aucumnnuHam, npaktmkam n HAP pernameHTtmpyetcs lNo-
noxenuvem N Bl'Y 2.1.07 — 2015 O npoBeaeHn NPOMEXYTOYHOM aTTecTaumm ody4varoLmxcs no
obpasoBaTenbHbIM NporpaMmMamM  BbiCLLEero obpasoBaHus, YTBEPXAEHHOIMO MPUKa3oM pekTopa
oT 10.11.2015 Ne 0863.

B cooteetctBuM ¢ TpeboBaHusamm OrOC BO no Hanpasnenuto noarotoBku 11.03.04
ANEKTPOHUKA N HAHOJJIEKTPOHUKA ona npoBefeHUst TEKYLEro KOHTPOs ycneBaemo-
CTM U MPOMEXYTOYHOM aTTecTauun cosfaHbl COOTBETCTBYHLWME (POHAbI OLEHOYHbIX CPeacTs,
paspaboTaHHble Ha ocHoBe [lonoxenus 1 By 2.1.0 — 2014 O dopmmpoBaHun coHaa oue-
HOYHbIX CPeacTB Anga aTTectaumm oby4varomxca no obpasoBaTefibHbIM NPOrpaMmMaM  BbICLLETO
obpasoBaHnst BOpOHEXCKOro rocyaapCTBEHHOIO YHUBEPCUTETA, YTBEPKOEHHOIO NPUKA30OM pekK-
Topa oT 14.06.2014 Ne 373.

OTN (POoHAbI BKIIHOYAKOT: KOHTPOSbHbIE BOMPOCH! M TUNOBbIE 3a4aHus ANA NPakTUYeCKnx
3aHATUI, NAabopaTOPHbIX U KOHTPOSbHbBIX PaboT, KONSTOKBUYMOB, 3a4€TOB U 9K3aMEHOB; TECTbI U
KOMMbIOTEPHbIE TECTUPYIOLLME NPOrpamMMbl; MPUMEPHYO TEMATUKY KYpCOBbIX paboT/mpoeKkTos.,
pedepaToB 1 T.M., a TakKe UHble (POPMbI KOHTPOMA, NO3BONAOLME OLEHUTb CTeNeHb ChopMu-
POBaHHOCTM KOMMETEHUUIN 0BYyYaroLLNXCS.

7.2. TocypapcTBeHHas utoroBas atrectauus BbinyckHukoB OOl 6akanaBpuata

NToroBas aTTecTaums BbiNyCKHMKA BbiCLLEro y4ebHOro 3aBefeHus siBnsietcs obsizatenb-
HOW 1 OCYLLECTBISIETCA Nocne 0CBOeHMs obpa3oBaTeflbHON NPOrpaMmbl B MOAHOM o6 beme.

MonoxeHns 06 NTOroBor rocyaapCTBEHHOW aTTecTauum BbiMYyCKHUKOB BbICLUMX Y4EOHbIX
3aBegeHun Poccuinckon degepauunn, ytBepXaeHHoro MmHMcTepcTtBoM 06pasoBaHUSA M HayKu
Poccunckon ®egepaumm, TpedosaHmin rOC BO no coOTBETCTBYHOLLEMY HaNpaBieHUO NOLro-
TOBKM pa3paboTaHbl U yTBEpPXAeHbl TpeboBaHMsa K cogepKaHuto, 06 beMy N CTPYKType BbIMyCK-
HbIX KBanudukaumoHHbix pabot: Ctangapt CT CT BI'Y 2.1.02 1104046 — 2015 Cucrema me-
He)KMeHTa KadectBa. [ocygapcTBeHHas utoroBas attectaums. CTpykTypa u cogepkaHue
rocy4apCTBEHHbIX aTTECTAUMOHHbIX MCMbITaHUMM MO HanpasneHuto nogrotoskn 11.03.04 —
OneKTpOoHMKa U HaHOJNeKTpoHuKa. bakanaspmat. Beiclwee obpasoBaHue, yTBEPXKOEHHbIA Npu-
ka3om pektopa oT 04.02.2016, Ne 0051.

n pekomeHgaumi OOIT BO no cooTBeTCTBYHOLEMY HanpaBreHo NoAroToBKM paspabo-
TaHbl U yTBEPXAeHbl TpeboBaHNA K coaepxaHuto, 06bemy 1 CTPYKType BbIMYCKHbIX KBanuduka-
LUMOHHbIX paboT.
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B utoroByto aTtTectauuio BXOAWUT 3aliUTa BbIMYCKHON KBanudukaumoHHon paboTol (ba-
kanaspckon paboTbl). bakanaBpckue paboTbl BLINOMHAKTCA MO TEMaM, YTBEPXKOEHHbIM Yye-
HbIM COBETOM (haKynbTeTa.

ATTecTaumoHHbIe UCMbITaHUA, BXOAdLLME B COCTaB MTOMOBOM aTTecTauuu BbIMyCKHUKA,
AOJPKHbI MOMHOCTBIO COOTBETCTBOBATL OCHOBHOW OBpasoBaTenbHOM nporpamme BakanaBpcKown
noaroToBkn VIHTerpanbHas 3neKkTPOHWKA U HaHOSMEKTPOHMKA, KOTOPYD OH OCBOMM 3a BpeMs
oByyeHus.

Mpn opraHmsaumm paboTbl Hag GakanaBpckon paboTon kadeapa nocne 3aBepLUeHUs]
TeopeTndeckoro obyyeHnss B 7-m cemectpe npoBoanT paboTy No BbIGOPY M YyTBEPXKAEHUIO TEM
BGakanaBpckux pabot. Tembl Bcex BakanaBpCknux paboT COOTBETCTBYIOT TemMaTuke paboTbl Ka-
deapbl.

TemaTuka BbINYCKHbIX KBaNMMukauMoHHbIX paboT HanpasreHa Ha pelueHue npodeccu-
OHarbHbIX 3a4ay:

MaTeMaTuyeckoe U KOMMNbIOTEPHOE MOAENMPOBaHME MaTepuanos, KOMMOHEHTOB, dnek-
TPOHHbIX NPMBOPOB U YCTPOMCTB TBEPAOTENbHOM MUKPO- M HAHOJIMEKTPOHWKM Pa3fiMyHOro
PYHKUMOHANBHOrO Ha3HavYeHus;

aHanu3 n paspaboTka MeTo0B TEOPETUYECKOro U AKCNEePMMEHTAaNbHOro UccnegoBaHus
KOHCTPYKLUN N TEXHONOMMN KOMMOHEHTHOM 6a3bl COBPEMEHHOWN 3NEKTPOHUKN;

NpuBopHO-TEXHONOIrMYeckoe npoektuposaHue nsgenun CBY anekTpoHuku;

nccnegoBaHne (omsnMyecknx NPoLEecCcoB B HAHOCTPYKTYPUPOBAHHbBIX MaTepuanax;

nccnegosaHne MU3NKO-XMMUYECKMX NPOLECCOB NpU NIIa3MOXMMUYECKOM TPaBfieHUN HO-

BbIX MaTepunarnos.

HenocpeactBeHHoe pykOBOACTBO OakanaBpamu OCYLLECTBISIETCH TOSMbKO pyKOBOAUTE-
NAMU, UMEIOLLUMM YYEHYIO CTEMNEHb.

TpeboBaHus, obycnosrieHHble cneunann3npoBaHHOW NoaroToBkon 6akanaspa, BKIOYa-
t0T:
eradeHue:

e HaBblKaMW CaMOCTOATENbHOM HAY4YHO-UCCNEea0BaTENbCKON AEATENbHOCTY;

e MeTodaMu UCCnenoBaHWS, NPOEKTUPOBAHUSA U MPUMEHEHNST HAHOMaTepUanoB, KOMMNOHEHTOB
WHTErpanbHOM 3NEKTPOHMKN, NPOLLECCOB HAHOTEXHOMOMMN N METOL0B HAHOAMATHOCTUKY;

e MeTod4aMu U CpeacTBaMM KOMMbIOTEPHOrO MOLENMPOBaHUSA (PM3NYECKNX MPOLIECCOB U ABMe-
HU B 06beKTax MUKPO- N HAHOINEKTPOHMKM;

YMEHUe:

e popmynupoBaTb U pewaTb 3agayvv, BO3HMKAKOLWME B XOAE HayYHO-MCCrneaoBaTesrlbCKOn U
NPOVN3BOACTBEHHON AEATENbHOCTU, U Tpebyowme yrnybrneHHbIX NpodecCuoHarnbHbIX 3Ha-
HUN;

e BblOMpaTb HeobOXoanMble MEeTOAbl UCCEeLOBaHUA, pacyeTa U KOHCTPYMPOBAHUSA KOMMOHEH-
TOB UHTErpanbHOM 3NEKTPOHMKMN, UCXOASA N3 KOHKPETHbIX 3aay;

e 0606waTtb 1 oTpabaTtbiBaTh NOMy4YeHHbIE pe3yNnbTaTthbl, aHANN3NPOBaTb U OCMbICNIMBATb UX C
y4eTOM NUTEPaTYpPHbIX AAHHbIX;

e BecTu bubnuorpaduyeckyto paboTy ¢ npuBnedYeHnemM CoBpeEMEHHbIX NHPOPMALNOHHbBIX TEX-
HOMNOruM;

e MNpeacTaBnATb UTOrMM NpoAdenaHHoOM paboThbl B BUAe oT4yeToB, 0630p0OB, AOKNanoB, pedepa-
TOB U cTaten, oOPMIEHHbIX B COOTBETCTBUU C OBLLENPUHATLIMA HOPMaMU, C NpUBIEYEHN-
€M COBPEMEHHbIX CPeacTB pefakTUpOBaHWS U nevatu;

e MCNONb30BaTb MaTeMaTMYECKUA annapaTt U YUCNEHHble MeToabl, hmsmyeckne n matemaTu-
Yyeckne U3NKO-XMMNYECKMe MOLENN NPOLIECCOB U SABMIEHUI, feXallmMx B OCHOBE MHTerparb-
HOW 3MNEKTPOHUKN N HAHOSNEKTPOHUKY;

e OPUEHTMPOBATLCA B HOMEHKMNATYpe COBPEMEHHbLIX UHTErpasibHbIX CXEM, TUMOBbLIX TEXHOMO-
MMYECKMUX N KOHTPOISTbHO-U3MEPUTENBbHbIX NPOLECCOB;

e MPUMEHATb TUMOBbIE NPOrPaMMHbIE MPOAYKTbl, OPUEHTUPOBAHHbIE HA pPELUEeHUEe HayuHbIX,
NPOEKTHbIX U NPON3BOACTBEHHbIX 3a[a4 UHTErpanibHON SNEKTPOHUKN N HAHOINEKTPOHUKMY;
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e UCMONb30BaTb HOBblE (pu3nveckne ABreHUs N PU3NKo-XMMUYeCcKue rnpoLeccol Ans co3gaHuna
NepcneKkTUBHbLIX MaTepuanos, NpubopoB, YCTPOWCTB WMHTErpanbHON 3MEKTPOHUKU U HaHo-
ANEKTPOHVIKM;

e BecTu bubnuorpaduyeckyro paboTy ¢ npusnedYeHnem coBpeMeHHbIX NH(POPMALNOHHbBIX TEX-
HOJOrUM;

e MNpeacTaBnATb UTOMM npoaenaHHon paboTbl B BUAE OTYETOB, pedepartos, ctaten, opopm-
NEHHbIX B COOTBETCTBMM C umerwmmmca TpeboBaHMaMU, C NPUBNEYEHMEM COBPEMEHHbIX
CPeACTB pedakTMpPOBaHNA U nevyaTu.
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8. ﬂpyrue HOpPpMaTUBHO-MeTOANYEeCKMe OOKYMEeHTbl U MmaTepuanbl, obecneunBaoLme
Ka4eCTBO NOAroToBKHU 06y=|a|ou.w|xc;|

Hapsgy ¢ knaccnyecknmm popmamm obydeHus Ha kadpegpax, ocyLecTBASOWNX y4eob-
HbIN Npouecc no HanpasneHuto B pamkax OOI, npegycmaTtpmBaeTca:

- UCMorb30BaHWe OerioBbIX Urp, UCCreAoBaHMM KOHKPETHbIX NPOU3BOACTBEHHbLIX CUTYa-
UUIA, UMUTALNOHHOTO OBYYEHUSA U MHBbIX MHTEPAKTUBHBIX POPM 3aHATUIA B 0ObeMe He MeHee
20%, TecTnpoBaHus;

- NpurnaweHe BegyLmMx cneumannuctoB — NPakTUKOB M3 YMcria pykoBoguTenen orpac-
neBbIX NPeanpuUsaTU ANa NpoBeeHUs MacTep-KnaccoB No ANCLMNIIMHAM NpogeccMoHarbHOro
uuKna;

- NpMMeHeHne obpasoBaTenbHbIX 6a3 3HAHUN N MHGAOPMALMOHHBLIX pecypcoB rrobanb-
Hom ceTu Internet ona pacwmpeHnss BO3MOXHOCTEN U3YYEeHUa ANCUMNAUH y4ebHOro nnaHa u
O3HAKOMJIEHUS C NOCNEAHVMWN OOCTMXEHUSIMU B PA3SIMYHbBIX OTPACIIAX HAYKU U TEXHUKN;

- NnpumeHeHne NM3BM 1 nporpaMm KOMMNbIOTEPHOW rpaduky No LMKiam obuimx matema-
TMYECKUX U eCTEeCTBEHHOHay4HbIX, 0bLenpodeccnoHanbHbiX 1 cneumanbHbIX AUCUMNIUH Npy
NpoBeAeHNN NPaKTUYECKMNX 3aHATUIN, KypCOBOrO NPOEKTUPOBaHMS 1 BbinonHeHun BKP.

Ana camocTtosTenbHOW paboTbl CTyAeHTOB npedycMaTpuBaeTcs pa3paboTka no BceM
ancumnnuHam OOl meToandeckux pekomeHgaunn, ¢ NOMOLLLIO KOTOPbIX CTYAEHT opraHuM3yeT
cBOI paboTy. B npouecce camocTosTenbHOW paboTbl CTYAEHTbl UMET BO3MOXHOCTb KOHTPO-
nmMpoBaTb CBOW 3HAHUS C MOMOLLLIO pa3paboTaHHbIX TECTOB MO AUCLMMINHAM CneunansHOCTH.

B gucumnnunHax npodeccMoHanbHOro uukna npegycMoTpeHO UCMorib3oBaHWe MHHOBa-
LUMOHHBIX TEXHOMOrMM (MHTEepaKTUBHbIE AOCKW, CPEeACTBa TENeKOMMYHMKauun, MynbTUMeamin-
Hble NPOEKTOpPbI, counieHeHHble ¢ MN3BM, cneumManuanpoBaHHoe nporpammHoe obecneyeHme u
cpencTBa KOMMbOTEPHOW OMarHOCTUKN).

Kpome Toro, B o6pasoBaTenbHOM npoLecce UCNOoSb3yHTCs cneaywme MHHOBaUNOHHbIE
MeToAbl:

- NPUMEHEHNE 3NEKTPOHHBIX MYNbTUMEANNHBIX YY4EOHUKOB N y4EeBHbLIX MOCOOUI;

- MPUMEHEHNE aKTUBHbIX METOAOB 00y4YeHUs1, KKOHTEKCTHOrO 00y4eHus» U «oby4veHus Ha
OCHOBE OnbITax:

- UCNONb30BaHME NPOEKTHO-OPraHN3aLunoHHbIX TeXHoNorum obydyeHns pabote B KomaHae
Haf, KOMMNMEKCHbIM peLLUeHNEM NMPaKkTUYeCcKnxX 3agau.

OOI1 cocTtaBneHa: kadeapon PU3nkKn NosTynpOBOSHUKOB U MUKPOISIEKTPOHUKMN
OOl opobpeHa: Hay4YHO-METOANYECKMM COBETOM duamndeckoro dakynbteta ot 14.06.2017,
npokos Ne6

[ekaH dunsmyeckoro pakynb- /A.M. bobpeLuos/

TeTa

3aB. kacbegpon PrruMd “ S /E.H. BopmoHTOB/
KypaTop nporpammbl IT".B. Bbikagoposa/
ypartop nporp /p/éi/ Aop
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MpunoxeHue 1

5.1. MATPULA
COOTBETCTBUA KOMNeTeHunn, coctaBHblx YacTern OOl 1 oueHo4YHbIX cpeacTs (YacTb 1)

exnHodwele sBeHquawopdeas /07’919

3
I
=
A B MMMHO LIBLIE I9G0HO0 auNdahnend 9°'0l7'g'L9
o | F
% o
= = BUHOAOWEN BUNODhMHXDL
% m 1 suneentderHeLd ‘suiouodis|N ¢ O'g L9
m I
= £ 19€BQ NOHLHOHOLINOY
@ o MNOHHO LJISLIE UMIOLIOHX3L 1990H00 #°Ol7°'g L9
g | &
om % MWINHX81 NoHHod LiaLre 1auendale £°07°'9°L9
@ I
_.1D. o BWH
m | -801009 0JOHHEEOdUOHBTHOY BXMEND Z 07" L9
—
1n
exneng
-ourewondy n sngpedeourewondy L O7'g L9
gonnHIogoduAuou exvend GL°9'L9
edALauiy BEXOShMEND $71°9° L9
MNLOOHALI9 LESTOHEWMXK 9.100HOBL0Ed] €1°9' L9
exnengh sexo
-9hNWONWEWD N BXNHEXSN BBSOWHES) Z1°9°19
—
3
I ex¥neng L1'9°L9
£
E sneouoye 01919
=3
2 NNIOLIOHX3L 81I9HHONNBWdOMH|L 6°'9°19
=4
= 1900WBW 8I9HHALIONA 01'8'9° L9
Ln
Wu minengb NO¥oshNUWEBNSWEN 1900Wa)Y 6°8°9°19
Ln
BNNLONLELD BEND
2 -ohMLlBWaL1EW U NaL1o0H1Bodag BMdoa] 8'g'9'Lg
13}
i 3 BNHBLIONKION SOHHONN
= = -endes n sNHoHORAA di19HILred2aWH)Y /°8'9' L9
cC
o] =
m 3 BnHaHeRdA ai9HaenhHadahdnty 9°8'9'1L9
=
Lo = O20HHaW
H -adaL 020HMBLILNOY NNYHAGD Bndoa) G'8'9°L9
enLreHe nigHdogsHaw n nigHdowyag $'8'9°1L9
edgoaaire BeHNOHN|[ €'8'9° L9
Bndwoewoee sexoernwnLeHy Z'g°9°19
enLreHe nnyoshnwewswepy 1'g°q 19
nhad edAwauAy n xiqes nnX29A4 1919 +
Kn2o10Nh0) 9°'9q°Lq +
NI9EE NIGHHEAWOOHY G'9' L9 +
anHopososed| | '9°19 +
BINWOHOYE €°'9°L9 +
Bnghoooung Z'9’'L9 +
sndowdy 1'9°L9 +
5B % [T |58 |5 382 |2
mm 3% |zb |ak |B |822 |E
80 =) D = @ o x o ©
2 s gz |83 |Z2 |8 |8S” |§
=4 $g b8 |Zo 2232 |2
5 S% |lozs|28 | B[=%g |®
o 83 R 5 Sls = ¥ -
< 2 Issles mL2¢2 2
0 Ia |08356|2E|Ex =
2s |ZoclnoFcd|emds |k
s O o oI o E Q
= (3 SR - - I 2
S8z |,288E8,.8:8¢ |5
T|,5 [F22980|ex[STE |¢©
T|2E sO0slagxlos|TIS
TR %%MM.WMBPMMH o
F|20 |82X|a8ZI8% 557
o8¢ (53887288288 |2
(23 |225|28e5|5%[382 |o
2|53 |52E5:852558 |§
0|58 |[E=Z|5328ECT24|%
% (= ammmmB Sl«eZ 3l
O |ox bom.bwmbmbxﬂ.mb
3|6g |6&535|628|68E5368b
T |2 oew.onHOBow.ﬂMo
o |& s W,wworwumm,wumfwomo &
s 2853838182888 28
S|F|locgalc2x|cxx|lom|os a0
g A (ETQETE|E T QCEIIEOQnC
Il B O®WME|lOmHOC®mJOm®mOITam| O
| >
O | x
% ol o
ec|J| N ™ | < o |©
(=} s 1 1 v 1 ) T
gl x ¥ ¥ | x ¥ |x
<zO| O (@) O |O o |O




20

BOCMPUHMMASs COLMAbHbIE U KyNbTYpHbIE pasnnuus

OK-7

Crnoco6HOCTbL K caMoopraHusauum u camoobpasosa-
HUKO

OK-8

CMocoBHOCTb  UCMONb3oBaTh mMeToabl U cpefctea
husndeckon KynbTypbl Ans obecneyeHnsi NONHOLEH-
HOWN coumanbHOM U NPOEecCUOoHanbHON AesTenbHo-
CTHn

OK-9

CMOCOBHOCTb  MONIb30BATLCA OCHOBHLIMM MeTofamu
3almTbl NPOW3BOJCTBEHHOrO NepcoHana U Hacene-
HWSA OT BO3MOXHbIX NOCNeACTBUIA aBapuii, katacTpod,
CTUXWUIHBLIX 6eaCTBUN

o6uwen

podeccroHanbHbie KOMNEeTEHLMN

OriK-1

CMocoBHOCTb NPEACTaBNATL aAeKBaTHYID COBPEMEH-
HOMY YPOBHIO 3HaHUI HayuyHyl0 KapTWHYy Mupa Ha
OCHOBE 3HaHWSi OCHOBHbIX TMOMOXEHWIi, 3aKOHOB W
METOZOB ECTECTBEHHbIX HAYK U MaTeMaTuku

OriK-2

CNOCOGHOCTb BbISIBMSATL €CTECTBEHHOHAYYHYIO CyLL-
HOCTb NpoGreM, BO3HMKaOWWX B Xoae npodeccuo-
HanbHoOW AeATEeNbHOCTN, NpuBneKkaTb AnA Ux pelle-
HWA  COOTBETCTBYIOLMIA  (DU3MKO-MaTEMATUHECKUIA
annapat

OrlK-3

CrnocobHOCTL pellaTb 3apauv aHanuMaa U pacyeta
XapaKTepUCTUK INEKTPUYECKUX L[el'lelﬁ

OriK-4

TOTOBHOCTb MPUMEHSITb  COBPEMEHHbIE  CPEACTBA
BbINOMHEHNS U PEAAKTUPOBAHUS W306paXeHnn U
yepTexen [/ NOATOTOBKM KOHCTPYKTOPCKO-
TEXHONOTMYECKO JOKYMEHTaLmMn

OrK-5

cnoco6HOCTb ncnonb3oBatb  OCHOBHbIE npuembl
06paboTkv U NpeacTaBNEHUs IKCMEPUMEHTaNbHBIX
[aHHbIX

OrIK-6

CNocoBGHOCTb OCYLLECTBNSATL MOUCK, XpaHeHWe, obpa-
GOTKy n aHanus MHd)OpMaLWIM N3 pasfindHbIX UCTOY-
HUKOB 1 6a3 JaHHbIX, NpeacTaBnsaTL ee B Tpebyemom
dopmate C MCMONb3OBaHWEM WHMOPMALMOHHbIX,
KOMMbIOTEPHbIX N CETEBbLIX TeXHONornn

OrnK-7

CNocoBHOCTb  YUUTbIBATL COBPEMEHHbIE TEeHAEHLUUM
pasBUTUSI BNEKTPOHUKUA, N3MEPUTENBHOW U BbIYUCTIU-
TeNbHON TEXHUKWU, WH(OPMALMOHHBIX TEXHOMOTWA B
cBOel NpodeCcCcroHanbHON AeATENbHOCTU

OrlK-8

CNoco6HOCTb UCMONb30BaTh HOpMaTuBHbIE [OKYMEH-
Tbl B CBOEW AeATEeNIbHOCTU

OriK-9

CNoCcoBHOCTb MCNONb30BaTh HaBbIKK paﬁOTbI C KOM-
NblOTEPOM, BfafeTb MeToaamu l/IHq)OpMaLI,VIOHHbIX
TEeXHOmMorwii, cobnogatb OCHOBHble TpebGoBaHWs
MHOpMaLMOHHO 6e3onacHocTu

MpodeccnoHanbHbIe KOMNETEHLUN

MK-1

CNocoGHOCTb CTPOWTL MpOCTeilne u3ndecknue
mMaTtemaTtuveckue moagenv I'IDMGOPOB, CcXem,
yCTpOI;iCTB N YCTAHOBOK 3JIEKTPOHUKM U HAHOINEKTPO-
HUKN pasnnyHoro d)yHKLlMDHaJ'IbHDI’D Ha3HaveHusa, a
Takke WuCnonb3oBaTb CTaHAAPTHblE MpOrpamMmHble
cpeAcTBa UX KOMMbOTEPHOro MoAennpoBaHnsa

MNK-2

CNocoBHOCTb apryMeHTMpOBaHO BbIGMpaTb U peanu-
30BbIBaTb HAa MpaKTUKe SMMEKTUBHYIO METOAUKY
3KCNEPUMEHTANBHOTO WCCMEA0BaHUS MapaMeTpoB U
XapaKTepucTuK NpuGOpoB, CXeM, YCTPOICTB W ycTa-
HOBOK 3MEKTPOHUKM U HAHO3MEKTPOHWKMU PasnNYHOro
PyHKLMOHANBHOTO Ha3HaYeHNs!

MNK-3

TOTOBHOCTb aHanuavpoBaTb W CHUCTeMaTU3MpoBaTb
pesynbTaThl UCCNeAOBaHWIA, NPpeACTaBNATL MaTepua-
Ibl B BUAE Hay4HbIX OTYETOB, NyGnukauuin, npeseHTa-
L

MNK-4

cnocobHoCTb npoBOAUTL NpeaBapuTenbHOe TEeXHUKO-
3KOHOMUWYeckoe 060CHOBaHUE NPOEKTOB

MK-5

FOTOBHOCTb BbIMOMHATbL pacyeT M MNpOeKTMpoBaHue

3MIEKTPOHHBIX MPUGOPOB, CXEM W YCTPOWCTB pasnuy-
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HOro q)yHKLlVIOHaJ'IbHOI'O Ha3Ha4yeHnsa B COOTBETCTBUKN
C TexXHu4yeCKuMm 3adaHnem C WUCNOSib30BaHWEM
CpeAcTB aBToMaTu3aunu NnpoekTMpoBaHns

cnocobHoCTb pa3pa6aTb|BaTb MPOEKTHYID N TeXHU4Ye-

MK-6 CKYl0 AOKyMEeHTaumio, OdopMAsTb  3aKOHYEHHbIe
NPOEKTHO-KOHCTPYKTOpCKUe paBoTs!
FOTOBHOCTb OCYLLECTBMATb KOHTPOSIb COOTBETCTBUA
I_IK'7 paspa6aTblBaeMle NPOEKToB U TeXHU4ecKomn AOKYy-
MeHTauun crtaHgaptam, TeXHUYEeCKUM YCnosuam wu
pYTMM HOPMaTWBHbLIM JOKyMEHTaM
npO(beCchOHaﬂbele KoMneTeHUuMun, yCtaHaBlimBaeMble By30M
|-|K-19 rOTOBHOCTb 06ecneymBaTb TEXHONOMMYHOCTb Vla,qu'IVIIZ

aﬂeKTpOHHOIZ TEeXHUKN

PeKOMeHﬂ,yeMble
OLEeHOYHblE cpeacTBa

Buabl DopMbl OLLEHOYHBIX
aTTecTauum cpencTs

, TECTUpOBaHWe

% KOHTponbHas pabota

= o pedepar

Q z nabopaTtopHble

5 paboTbl

El KONNOKBUYM

E onpoc

9K3ameH

A depeHUMpoBaH-
HbIll 3a4eT

Mpomexy-
TOYHas no
avcuunivHe

3advet

WrA
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5.2. MATPULA
COOTBETCTBUA KOMNeTeHUMn, cocTaBHblx YacTen OOl n oueHOYHbIX cpeacTB (Y4acTb 2)
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nNpodeccMoHanbHON A4eATeNbLHOCTU

CMOCOGHOCTb  NOMb30BaTLCA  OCHOBHBIMU
METOAaMM  3alUnTbl  MPOU3BOACTBEHHOTO
OK-9 nepcoHana ¥ HacerneHusi OT BO3MOXHbIX
nocneacTsun aBapuii, katactpod, CTUXWIA-
HbIX 6eACTBUIA

O6wenpodeccrmoHanbHble KOMNeTEHLUUN

CMocoBHOCTb MPEACTaBnATb aneKksaTHYHo
COBPEMEHHOMY YPOBHIO 3HAHWA HayuHyIO
OlMK-1 | xapTuHy Mupa Ha OCHOBE 3HaHWS OCHOBHbIX
NOMOXEHNI, 3aKOHOB M MeTOfOB ecTe-
CTBEHHbIX HAYK 1 MaTeMaTuku

CMocoBHOCTb BLISBMSATH €CTeCTBEeHHOHay4-
HYI0 CYLHOCTb Npo6Gnem, BO3HMKAOLWWUX B
OrnK-2 xoAe npodeccuoHanbHOW AeATENbHOCTH,
npuenekatb AnNA WX pelweHua CcooTBeT-
CTBYHOLLWIA hr3nKo-MaTeMaTUHECKnin
annapat

cnocoBHOCTb pelaTb 3ajadn aHanmaa w
OlMK-3 | pacueta xapakTepuCTWK 3MeKTPUYECKMX
uenen

rOTOBHOCTb NPUMEHATb COBpPEMEHHbIe
cpencTtBa BbIMOSIHEHNA U pedakTUpoBaHUA
OlMK-4 | nsobpaxeHnit n uyepTexeihn W MOArOTOBKM
KOHCTPYKTOPCKO-TEXHOMOTMYECKOW  [IOKY-
MeHTauumn

CnocobHOCTb ncnonb3oBaTb OCHOBHbIE
OlMK-5 | npuembl o6paboTkn 1 npeacTaeneHws
BKCnepuMeHTanbHbIX aHHbIX

CnocoBHOCTb OCYLLECTBNSATL NMOUCK, XpaHe-
Hue, 06paboTky 1 aHanu3 uHdopmauum n3
OI—IK_6 Pa3NNYHbIX WUCTOYHUKOB U 6a3 AaHHbIX,
npefcTaBnsATb ee B Tpebyemom chopmate ¢
ncnosnb3oBaHnem MH(*)OpMaLLI/IOHHbIX,
KOMMbKTEPHbIX N CETEBLIX TEXHOMNOrni

CrnocobHOCTb yunTbiBaTb  COBPEMEHHbIe
TeHOEeHUUN pas3BUTUS SNEKTPOHUKK, n3me-
OnK-7 pUTENBHOW W BBIMUCIIUTENBHON TEXHUKH,
MHGOPMALIMOHHBIX TEXHOMOrMA B CBOEN
npodeccMoHanbHOM AeATENbHOCTU

OI—IK_S CMNOCcOBHOCTb UCMONb3oBaTh HOpMaTuBHbIE
AOKYMEHThI B cBoew AeATenbHOCTU

cnocobHOCTb MUCMonb3oBaTb HaBblki pabo-
Tbl C KOMMbIOTEPOM, BrageTb MeToAamu
OlK-9 MHMPOPMALIMOHHBIX  TEXHOMOrU,  cobnio-
AaTb OCHOBHble TpeGoBaHus WHgopMaLm-
OHHOI1 6e3onacHocTn

MpodreccnoHanbHbIe KOMNEeTEHLUN

CcrnocobHOCTb CTPOWTb MpocTelne usn-
yeckve N MaTemaTuyeckue mMoaenu npudo-
pOB, CXeM, YCTPOWCTB U YCTAHOBOK 3IieK-
MK-1 TPOHUKU U HaHO3MEKTPOHWKM PasfinyHoro

3 DYHKLMOHAmNbHOTrO HasHaueHusi, a Takke
1cnonb3oBaTh CTaHAAPTHbLIE NPOrpamMMHble
CpeAcTBa WX KOMMbIOTEPHOMO MOJEenMpo-
BaHusi

CMocOGHOCTb apryMeHTUpoBaHo BbibupaTh
W peanus3oBbiBaTb Ha NpakTUke aphekTmB-
HYl0  MEeTOAWKY  9KCMepUMeHTanbHOro
nK-2 UCCeAoBaHWs NapameTpoB M XapakTepu-

3 CTUK NPUBOPOB, CXeM, YCTPOWCTB W yCTaHo-
BOK 3NIEKTPOHWKA W HAHOIMEKTPOHUKM
pasnuYHOro  (hyHKLMOHAmNbLHOrO HasHaye-
HUs
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MNK-3

FOTOBHOCTb aHanusvpoBaTb M cuctemaTu-
3npoBaTtb pes3ynbTaTbl I/ICCJ'IE[ZLOBaHI/II;l,
npeacTtaenAaATb Matepuarnbl B BUAe Hay4YHbIX
0T4eTOB, NYGNMKaUWii, Npe3eHTauuit

MNK-4

CMOCcOBHOCTL NPOBOANTL NPeaBapuTENbHOe
TEXHWKO-3KOHOMUYECKOE oGocHoBaHWe
NpOEKTOB

MNK-5

FOTOBHOCTb BbIMNOMHATL pacyeT U NpoeKkTu-
poBaHue 3MeKTPOHHbIX NpUBOpoB, Cxem U
YCTPOWCTB Pa3nUyHOro yHKLMOHaNbLHOro
Ha3Ha4YeHnsa B COOTBETCTBUM C TexHu4e-
CKUM 3agaHuem Cc ncnonb3oBaHnem
CpeAcTB aBToMaTmM3aumn NpoeKTUpoBaHus

MNK-6

cnocobHocTb paspabaTtbiBaTb NPOEKTHYH U
TEeXHUYEeCKylo AOKymMeHTauuto, OdJopMJ'IﬂTb
3aKOH4YEeHHblIe NPOEKTHO-KOHCTPYKTOPCKME
paboTbl

MNK-7

rOTOBHOCTb ~ OCYLUECTBMSATb  KOHTPOSb
COOTBETCTBUS pa3pabaTbiBaeMbiX MNpOeK-
TOB W TEXHWYECKON AOKYMEHTaLWW CTaH-
[apTam, TEXHUYECKUM YCrIOBUSIM U APYruM
HOPMaTUBHLIM AOKYMEHTaM

I'Ipod)eccwouanbuble KOMneTeHUUU, ycCTaHaBinBaeMblie By3OM

MK-19

roTOoBHOCTb obecneuvBaTb TEXHOMOrMY-
HOCTb M3AEeNuNin 3NEKTPOHHOW TEXHUKU

OUeHO4YHble cpeacTea

PekomeHayemble

Dopmbl
OLIeHOYHbIX CPEACTB

Buapl
aTTecTaumm

, TECTMpOBaHWe

=

3 KOHTpOnbHas

= pabota

= (0]

et pedepar

=

= E nab. paboTbl

g onpoc

° KOMMOKBUYM

[

KypcoBasi paboTa

Mpomexy- 9K3aMeH

TouYHas no ancd. sadet

avcuu-
nNWHe 3aveT

UrA




HanpaBneHue noaAroToBKU:

KaneHaapHbin rpacdmk y4ebHoOro npouecca
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11.03.04 DnekTpoHMKa N HaHO3NEKTPOHMKA

MpunoxeHue 2

Mpoduns: NHTerpanbHasa anekTpoHMKa N HAHOSNEKTPOHMKA Cpok obyyeHus: 4 roga
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CBoAHble AaHHble NO GromKeTy BpeMeHU (B Heaensix)

Foypc 1 Fypc 2 Koypc 2 Foypc 4 Hrai
=, 1|0, 2 | Bomig |l |o=w, 2 | Bomg |oea, 1l o=, 2 | Bo=in | w1 (o=, 2 | Bomim
TB:‘:EMLE}:J:E [ﬁ'y'LEH.qE 13 205 18 |36 253|183 25 (13 25 |37 L 3| 18 205 16 |3 273 |13 25 14 |F2 203|141 1/5
3 E'I'GHF'L"E!I-HLI,HII-HI:;IE CEOdA14 145 2 F 153 |25 2 4253 | 11,5 2 FLF | 145 | 145 | 2273 14
Yo ¥ usHaA mpakTa 2 2 2
HaywHo-iocneoeaTensakan pabora 5 . 5
H [ipaccpea,)
M (Mpoze0ACTEEHHAA Moakmka 2 2 4 4 z 2 a
[ Foc, scameHs Wiing zawura BEP 4 4 4
K [HaHuy el 2 a 10 2 & B 2 & B 2 A5 L0 213|386 203
MTOoro 22 0 52 (2515 |2a25| 52 22 S0 52 22 1| 52 208
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MpunoxeHue 3
Y4yeOHbIN NnaH

A E C D E F G H I ] K L M N O P Q R s T U v w X Y Z | AA A
MWHWCTEPCTBO OBPAS0BAHMSA M HAYKH POCCMWCKOR ®EEPALIMK

L)

(hefepansHOe rocyaapeTeeHHOe DKeTHoe 00pa30BaTENbHOE YUpeRaeHe Beiclwero obpasosaHna "BOPOHEHCKWI MOCYOAPCTBEHHbBIA YHUBEPCHUTET"
i YTBEPKIAK)Y

11

[Ipopermop no

yuednon patome -

12 ITnan odofiper Vaenwiu cosemoM @ar)iemema PABOL' M M yLl EBH bl M rU—lAH nepansit npopesmog s st

1z Hpomoxor Me 2 om 02.03.2017
NoAroTOBKM bakanaspos

6l | 11.03.04 |

7 Mo HaNpaeNeHun "SNeKTPOHNKS M HEHO3NEKTPOHMKE”

18 npodinnk “MHTerpansHaA 3NeKTDOHWES W HAHO3MEKTPOHWKE™
5 Kagedpa: (0807 duankn NoNynpoEoOHWKOR U MUKDOINEKTPOHWMEN

27 PAKYIBMEM.  huanyeckui

Bude! deam.: ) )
28 HayyHo-MCCNegoBaTenkbCkan; NpoeKTHO-KOHCTPYKTOPCKARA,
9

N r

s | |NEanuukayus. baxanaep o8 Havana Nodeomoexy 2017
31 Mpoepamma nodzomoexu. axadem. Dakanaspuaim
12 @opMa odyyeHuUR. ouHaA OBpasoeamensHelli cmaddapm 218
13 Cpow ofyueHus: 4z 12.03.2015
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Cemectp 1 Cemectp 2
Yacos Yacos
a Ayn 2 Ayn
Ne | MHpekc HaumeHoBaHue 8 2 s d =
<2 3 3ET e S 3ET
z Bcero CPC | £ z Bcero CPC | £
< Bcero | Jlek | a6 Mp 3 <z Bcero | Nek | Ia6 Mp z
4 x
ANCUUNJIUHDBI 1080 594 244 | 144 | 206 | 414 | 72 | 28,5 1080 576 222 | 162 | 192 | 396 | 108 | 28,5
1 | B1.b.1 WcTopus k3 144 54 18 36 54 36 4
2 | B1.B.3 DKOHOMMKa Ok3 108 54 36 18 18 36 3
3 | B1.B.5 MHOCTpaHHbIN S13bIK 3a 72 36 36 36 2 3a 144 36 36 108 4
4 | b1.5.8 MaTeMaTuka 96 | 252 144 | 72 72 | 72 | 36 7 9K | ogg 144 | 72 72 | 108 | 36 8
.B. 3a0 3a0
5 | b1.5.8.1 Maremarundeckmi aHam3 3a0 108 72 36 36 36 3 3a0 108 72 36 36 36 3
6 | 61.6.8.2 AHE/INTUHECKAS] FEOMETPUS Ok3 144 72 36 36 36 36 4
7 | b1.5.8.3 JInHesinas anrebpa k3 180 72 36 36 72 36 5
8 | B1.b.9 MHbOopMaLMOHHbIE TEXHONOMMK 3a 144 72 36 36 72 4
9 | B1.b.11 dusmnka 3a0 144 90 36 36 18 54 4 3a0 144 90 36 36 18 54 4
10 | B1.B.14 dusnyeckas KynbTypa 3a 18 18 10 8 0,5 3a 18 18 6 12 0,5
11 | B1.B.OA.11 MH>xeHepHasi U KOMMbloTepHas rpadvka 3a0 144 72 36 36 72 4
12 | B1.8.00.13 DU3MKO-XMMUYECKNE OCHOBbI MaTepuanoBese- 33 108 54 36 18 54 3
HUS ANS MAKPO- M HAHO3NEKTPOHWKM
13 3NeKTUBHbIE KypChl MO (hU3MYECKON KyNbType 54 54 54 54 54 54
14 | B1.B.AB.2.1 MHbopmaTuka 1 nporpaMmMmpoBaHue Ok3 252 126 54 72 90 36 7
15 | 1.Bf4B.2.2 OrepaLnoHHbIE CUCTEMbI U S3bIKU Ok3 252 126 54 72 90 36 7
16 | B1.B.IB.3.1 BBeaeHue B MHTErpanbHyio 31eKTPOHUKY U 3 72 54 18 18 18 18 2
HaHO3MEeKTPOHUKY
17 | 61.84B.3.2 ?ﬁfzeﬁue B SA3bIKV [IDOEKTUPOBAaHNS arnapa- 3 72 54 18 18 18 18 2
YYEBHASA MPAKTUKA 108 | 3




YyebHasi npakTvKa no Nosy4YeHnto NepBUYHBIX yMeHVIl‘/'I W HaBbl-
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KOB Hay4HO-MCCNEe0BATENNbCKON U MPOEKTHO-KOHCTPYKTOPCKOW 3a 108 3
[esTenbHOCTH
Cemectp 3 Cemectp 4
Yacos Yacos
0 A 4 A
Ne | WHaekc HaumeHoBaHue §_ yA = 8 e 2
= Bce g | 3ET g S 3ET
3 Bce CPC [ 3 Bcero Bce CPC =
< ro Jlek | Ta6 | Mp I = Nek | a6 | MNp I
ro o ro e
2 <z
ANCUUNJIUHDBI 1;1 648 | 274 | 126 | 248 | 324 | 144 | 29,5 1041 | 549 | 192 | 240 | 117 | 384 | 108 27,5
1 Bb1.6.2 dunocodbus Ok3 144 54 18 36 54 36 4
2 Bb1.6.5 MHOCTpaHHbIN S13bIK Ok3 108 36 36 36 36 3
3 Bb1.6.7 Pycckuin 93bIK U KyNbTypa peum 3a0 72 36 18 18 36 2
Ok3 33
4 b1.6.8 MaTtemaTtuka 3a(2) 468 270 162 108 162 36 13 288 128 64 48 16 124 36 8
3a0
3a0(2)
5 b1.5.8.1 Maremarundeckmi aHam3 Ok3 144 72 36 36 36 36 4
6 b1.5.8.4 BEKTOPHBIN M TEH3OPHBLIV aHa/IN3 3a 72 54 36 18 18 2
7 51E.8.5 Z/’Zlo_opm @YHKUMY KOMIISIEKCHOIO NEpEMeH- k3 144 48 32 16 60 36 4
8 b1.5.8.6 AngdeperymarnbHsle ypaBHeHUs 3a0 72 54 36 18 18 2
9 51.E.8.8 Teopusi BEpOSTHOCTEN U MATEMATUHECKAS 330 72 54 36 18 18 2
CTaTUCTHKA
10 | 61.5.8.9 MeToge! MaTemaTnyeckost @unkm 3a 108 36 18 18 72 3
11 b1.5.8.10 YucnerHHble MeTosbl 3a0 144 80 32 48 64 4
12 b1.6.11 Ddusmka Ok3 144 90 36 36 18 18 36 4
13 B1.E.12 KBaHTOBasi MexaHuKa v cTaTucTuyeckas 33 144 64 32 32 80 4
Ppuznka
14 b1.6.14 dusmnyeckas KynbTypa 3a 18 18 4 14 0,5 3a 18 18 18 0,5
15 b61.B.04.1 Kpuctannorpacdus v kpuctaniodumanka Ok3 180 96 32 64 48 36 5
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16 51.8.0.5 MeTponorusi, CTaHAapTU3auUmMs N TeXHUYe- a3 144 96 32 64 48 4
CKMe u3MepeHust
17 51.B.0A.10 TeopeTnyeckne 0CHOBbI 3NEKTPOTEXHUKM 3a 108 90 36 54 18 3 ?(';3 216 96 32 64 84 36 6
18 ggeKTMBHble KypCbl MO PU3NYECKON KyNbTy- 54 54 54 51 51 51
NMPOU3BOACTBEHHAS MPAKTUKA 108 3
Mpon3BOACTBEHHAs TEXHONOrnyeckas 3a0 108
Cemectp 5 CemecTp 6
Yacos Yacos
o A 2 A
Ne | Mhpekc HaumeHoBaHue §_ ya = §_ ya 2
2 2 3ET = e 3ET
3 Bcero CPC | E 5 | Bcero CPC | E
N Bcero | Jlek | a6 | Mp z N Bcero | Jlek | Jlab | Mp z
¥ <
ANCLUUIMJIUHDbI 1062 558 234 | 180 | 144 | 432 | 72 | 28 889 547 126 | 288 | 133 | 234 | 108 | 23
1 b1.6.4 MNpaBoBeaeHne 3a 108 36 18 18 72 3
2 b1.5.8 MaTtemaTuka 3a 144 54 36 18 90 4
3 5LB8.7 WIHTErpasibHble ypaBHEHUS 1 BapUaLIMOHHOE 3a 144 54 36 18 9 4
ucuncreHne
4 b1.5.10 Jkonorus 3a 72 54 18 36 18 2
5 B1.6.12 KBaHTOBas MexaHWka 1 cTaTucTuyeckas 33 144 72 36 36 36 36 4
Pwm3nka
6 b1.5.13 Be3onacHOCTb Xu3HeaeaTenbHoCTU 3a 108 54 36 18 54 3
7 b1.6.15 ®un3mnka NonynpoBoAHNKOB Ok3 180 90 36 18 36 54 36 5
8 B51.B.04.2 ®dusmKa KOHAEHCMPOBAHHOTO COCTOSIHMS Ok3 180 20 36 54 54 36 5
9 51.B.04.3 MaTepuarnbl 3N1eKTPOHHON TEXHUKM Ok3 108 54 18 36 18 36 3
10 | B1.8.00.4 OCHOBvaTEXHOJ'IOFVIVI 3M1EKTPOHHOMN KOMMO- 33 72 54 18 36 18 5
HEHTHOM 6a3bl
11 b61.B.04.6 ®dusmyeckne 0CHOBbI 3NEKTPOHUKN g; 144 108 36 72 36 4
12 | B1.B.0A.7 TBepaoTenbHas 3N1eKTPOHUKa 3&? 108 54 18 36 54 3
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13 SneKTUBHbIE KypChl N0 U3KyNbType 3a 54 54 54 3a 61 61 61
14 | B1.BJB.1.1 CneumanbHbii U3nNYecKuii NpakTMKyM Mo 33 72 54 54 18 5
NonynpoBOAHMKOBBLIM Npubopam
15 5LBJB.12 CrieynaribHbIvi PUanYeckui rpakTuKyM 1o 3a 72 54 54 18 2
@u3mKe rosyrnpoBoAHNKOB
16 | B1.B./1B.5.1 KoMnbloTepHOe MoaenvpoBaHue B MUKPO- 1 s 108 54 18 36 18 36 3
HaHO3NIEeKTPOHMKeE
17 b1.B/]B.5.2 YrnepogHbie matepnasisbl B 3/IEKTPOHNKE Ok3 108 54 18 36 18 36 3
18 | b1.B.AB.8.1 JlabopaTtopusi no TexHonorum 3a 108 72 72 36 3
19 b1.B/B.8.2 Jlaboparopus 1o MeTPOsIornn 3a 108 72 72 36 3
20 | B1.B.AB.9.1 MogenupoBaHue B Matlab 3a0 180 90 36 54 90
21 | b1.BAB.9.2 | CpeacrBa usamepeHmi Ha 6ase LabView | 3a0 | 180 90 36 | 54 90
NPON3BOACTBEHHAS MPAKTUKA 216 6
Mpoun3BoacTBEHHAs NpakTMKa No Noay4YeHuto npodeccmoHasnb-
HbIX YMEHWI U OMbITa NMPOEKTHO-KOHCTPYKTOPCKOW AesATeNbHO- 3a0 | 216 6
CcTH
HAYYHO-UCCJ/IEAOBATEJIbCKAS PABOTA 108 8 100
Hay4Ho-uccnegoBaTenbckas pabota (Paccp.) 3a0 72 72 2
Hay4HO-UCCeaoBaTeNnbCKnit ceMmmHap (Paccp.) 3a0 36 8 28
Cemectp 7 Cemectp 8
Ne MHpekc HanmeHoBaHue
= F Q‘{ Yacos 3ET F + Q‘{ Yacos 3ET
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Ayn . Ayn o
Bcero cPc | 6 Bcero cPc |58
Bcero | Jlek | a6 | Mp % 2 Bcero | ek | a6 | Mp ¥ 2
ANCUUNJINHDbI 1080 540 198 | 324 | 18 | 468 72 30 828 434 168 | 266 322 | 72| 23
1 b1.B.6 Couwmonorus 3a 108 36 18 18 72 3
2 51.B.0/.4 g;::gsbl TEXHOMOrNM 3NEKTPOHHON KOMMOHEHTHON | o 144 72 18 54 72 4
3 b1.B.0A.7 TBepaoTenbHas 3NeKTpoHUKa Ok3 180 72 36 36 72 36 5
4 b51.B.04.8 HaHoanekTpoHuka Ok3 180 72 36 36 72 36 5
5 51.B.0/.9 OCHOBbLHpOGKTMpOBaHMFI 3/1EKTPOHHOM KOMIMO- 3a 108 72 18 54 36 3
HeHTHOW 6a3bl
6 b1.B.0A.12 CxeMoTexHuKa 359 180 20 36 54 90 5
7 51.B.0/1.14 EVICCTeMbI aBTOMaTU3MPOBAHHOIO MPOEKTUPOBaHUS 330 180 112 42 70 68 5
8 b1.B.[1B.4.1 3neMeHTbl TEOPUM 3NEKTPUYECKUX Lenen 3a0 72 42 14 28 30 2
9 b1.B/B.4.2 Teoperndeckmne 0CHOBbI PaaNO3/IEKTPOHNKY 3a0 72 42 14 28 30 2
10 b1.B.[B.6.1 MuKpocxeMoTeXHUKa Ok3 144 84 28 56 24 36 4
11 b1.B/B.6.2 TPEXMEPHBIE UHTEMPA/IbHbIE CXEMBI Ok3 144 84 28 56 24 36 4
12 b1.B.4B.7.1 KBaHTOBasi M ONTUYECKas 3NeKTPOHUKa 3a 180 126 36 90 54 5
13 BL.BJB.7.2 TexHos10rsi MaTtepuasios MUKpPO-, ONTO- U HaHO- 33 180 126 36 2 54 5
S/IEKTPOHNKN
14 b1.B.AB.10.1 OcHoBbl npoekTupoBanus MIANC 3a0 144 56 14 42 88 4
15 b1.B/B.10.2 MUKDO3IEKTPOHUKE 3a0 144 56 14 42 88 4
16 b1.B.AB.11.1 ®usmka MAMN cucrem Ok3 216 112 42 70 68 36 6
17 b1.B/B.11.2 DU3NKa MOBEPXHOCTEN M rPaHNYHBIX SBIEHIM Ok3 216 112 42 70 68 36 6
18 oTA.1 Br1OHaHO3NeKTpOHMKa 3a 72 28 28 44 2
NMPON3BOACTBEHHASI MPAKTUKA 108 3
MNpeaannnomHas 3a0 108 3
FOCYAAPCTBEHHASA UTOIFOBASl ATTECTALLUSA 6
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Mpogosxku-
WNHupekc HasBaHue npakTukm CemecTtp(bl) Kadeapa TenbHOCTb
(Hepenb)
[nan uroro 2468 12 |
[lnaH Yuebras npaxrmka (Y) 2 2
[lnaH 2
DaKr YyebHasi NpaKkTUKa Mo MoMyYEHUIO NEPBUYHBIX YMEHUI U HABLIKOB Hay4HO- ) )
—— “ccneaoBaTenbCckon U MPOEKTHO-KOHCTPYKTOPCKON AesTENbHOCTM
b2.y.1 60 True 2
[lnaH lMponzBogcrBeHHasn npakruka (1) 468 8
[lnaH 2
@Dakr MNpon3BOACTBEHHAs TeXHONOrn4ecKas 4 2
B2.M.1 60 |True| 2
[lnaH 4
Daxr Mpou3BOACTBEHHAS MPAKTWKa MO MOMYYEHUIO NPOdECCHOHABHBIX YMEHUI U 6 4
—— onbITa NPOEKTHO-KOHCTPYKTOPCKOW AesTeNbHOCTH
B2.M1.2 60 |True| 4
[lnaH 2
Dakt MNpeagnnnomHas 8 2
B2.1.3 60 |True| 2
[lnaH HayyHo-nccrnieqoBaresnbckas paéora (H) 6 2
[laaH 1 1/3
DaKkt Hay4HO-UccnegoBaTenbckas paboTa 6 1 1/3
B2.H.1 60 |Tue| 1 |13
DaKT . 2/3
Hay4YHO-UCCNeaoBaTeNbCKUN ceMUHap 6
B2.H.2 60 | True 2/3
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NHpekec OucumnnuHa Bua Cem
51.B.04.6 du3nyecKne 0CHOBbI INEKTPOHUKN KP 5
51.B.0A4.7 TBepaoTenbHas 3/1eKTPoOHMKA KP 6
51.B.04.10 TeopeTnyeckne 0CHOBbI 3NIEKTPOTEXHMKN KP 4
51.B.04.12 CxeMoTexHuKa KP 7
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MpunoxeHue 4

AHHOTauun paboymnx nporpaMmM y4ebHbIX KypCoB, AUCLMNINH

B51.5.1 UcTtopus

Lienn un 3apauv yye6HON ANCLUNSINHDI.

Llenbto ancumnnuubl «ctopusi» SBNSETCA: M3y4YeHMe LEeNIoCTHOro Kypca WCTOpuM
COBMECTHO C ApYrMMU OUCUMNAMHAMKU UMKNa; dopMUpOBaHUE y CTYAEHTOB COBPEMEHHOMO
MMUPOBO33PEHNS; OCBOEHNE UMW COBPEMEHHOIO CTUMSA MbILLNEHMS.

B xoge nayyeHunsa gucumnnmHbl «Mctopusa» oby4varomecs AOMKHbI:

3Hampb OCHOBHblE 3aKOHOMEPHOCTU MCTOPMYECKOro npoLlecca, 3Tanbl MCTOPUYECKOro
pa3sutusa Poccum, mecto n ponb Poccum B UCTopum YenoseyecTsa 1 B COBPEMEHHOM MUPE;

yMemb aHanu3MpoBaTb M U OLEHMBATb CouManbHyt MHGOPMaLMO; NnaHMpoBaTb U
OCYLLIECTBMATb CBOK AEATENbHOCTb C Y4ETOM 3TOr0 aHanuaa;

gnademsb: HaBblkamMn NyGrIMYHON peyn, apryMeHTaumMm, BegeHnsa anMcKyccum n nonemm-
KW, MPaKTU4eCKOro aHanmaa forMku pasnnyHoro poga paccyXaeHun,

a TaKkKke MMeTb NpeacTaBfieHne O CYLHOCTU, dopMe U (PyHKUMM UCTOPUYECKOro 3Ha-
HUS; OBNaaeTb 3NIeMEHTaMM UCTOPUYECKOro aHanm3a; 3HaTb: MOHATUIHBLIA annapaTt UCTopU-
YEeCKOW HayKu, OCHOBHble MeTOoAdbl UCCNeaoBaHWs UCTOPUWM; CYLLHOCTb, COOepXXaHue, OCo-
OEHHOCTN pas3BUTUSA OTEYECTBEHHOW UCTOPUN; OCHOBHOW CMEKTP KOHLEMUMA UCTOPUYECKOTO
pa3BUTUS, TOYEK 3PEHUS MO YacTHbIM UCTOPUYECKMM Mpobremam; yMeTb: CaMOCTOATENbHO
aHann3npoBaTb UCTopUYeckme dakTbl; MPUMEHATb NPUHLMUMNBLI NICTOPM3Ma OOBLEKTUBHOCTU B
aHanuae UCTOpUYeCKoro Matepuana; NPUMeHsTb NOoNyyYeHHble 3HaHUS U YMEHUS NpU aHanu-
3€ COBPEMEHHbIX COLMAaNbHO-3KOHOMUYECKMX U coumarnbHO-NONUTMYECKknx npobnem cospe-
MEHHOro 3Tana pa3BUTUS OTEYECTBEHHOW UCTOPUN; UMETb HaBblkKM PaboTbl C UICTOPUYECKUMU
NCTOYHUKaAMM.

MecTto yuye6HOM ancumnnuHel B cTpyktype OOIN.
OucumnnnuHa «ctopusi» oTHocuTea k 6asoBon yactm 6noka b1 ducumnnuHel (Mmoaynu) noa-
roToBKM obyyatowmxcsa no HanpasneHuo 11.03.04 SneKTpoHUKa N HAHOINEKTPOHMKA.

KpaTkoe coaepxaHue (AnaakTuyeckue eamHULbl) y4e6HON AUCLUNIMUHBI.

CopepxaHue OuCUMNNUHBLI OXBaTblBAET KPYr BOMPOCOB, CBSA3A@HHbIX C W3y4EeHMEM cne-
ayowmx pasgenos: CywHOCTb, OopMbl, (PYHKLUUM NCTOPUYECKOrO 3HaHUSA. MeToabl U UCTOY-
HUKM M3ydeHusa mnctopun. MNMoHaTHME n knaccudukaunsa MCTOPUHECKOro UCTodHuka. OTeve-
CTBEHHAasi UcTopuorpadus B NpoOLLSIOM M HacTosweMm: obuee n ocobeHHoe. MeTogonorusa m
Teopusi UCTopndeckomn Hayku. ictopusa Poccum — HeoTbemMnemasi YHactb BCEMUPHOW UCTOPUN.
AHTUYHOE Hacnegue B anoxy Benukoro nepeceneHust Hapogos. [pobnema aTHoreHesa BO-
CTOYHbIX criaBsiH. OCHOBHbIE 3Tanbl CTAHOBMEHUS rocygapcTBeHHOCTU. [peBHAa Pycb n Ko-
YeBHUKN. BusaHTumcko-gpeBHepycckne cBasn. OcobeHHOCTU coumarnbHoro ctpos [ApeBHen
Pycn. OTHOKyNbTypHbIE N COLMAnbHO-MONUTUYECKME NPOLIECCHI CTAHOBIIEHUSA PYCCKOW FOCy-
AapcTBEHHOCTU. [puHATME XpUCTMaHCTBa. PacnpocTpaHeHue ucrnama. 3OBOSiounsa BOCTOM-
HocnaBsiHCcKon rocyaapctBeHHocTn B XI-XII BB. CoumanbHO-NoNUTUYECKNE U3MEHEHUS B
pycckux 3emnax B XII-XV BB. Pycb n Opga: npobnembl B3anmoBnusiHus. Poccns n cpegHe-
BekoBble rocyaapctea EBponbl n Asuun. Crneundumka popmMmpoBaHmst eaNHOro pOCCUNCKOro
rocynapcrtea. BossbiweHne MockBbl. PopmmupoBaHMe COCMOBHOM CUCTEMbI OpraHuM3aumm
obuwectBa. Pecopmbl MNeTpa 1. Bek EkatepuHbl. NMpeagnocbinkm n 0Co6eHHOCTU cKnaabiBa-
HUsA poccunckoro abcontoTnama. [uckyccumn o reHesmce camogepkaBusi. OcobeHHOCTM n oc-
HOBHble 3Tanbl 3KOHOMMYECKOro passutna Poccuun. 3sonouns opM COBCTBEHHOCTU Ha
3emno. CTpykTypa dpeopgansHoro 3emnesnageHus. KpenoctHoe npaso B Poccun. MaHydak-
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TYPHO-NPOMBILLNEHHOE npoun3BoAacTBO. CTaHoBNeHve uHaycTpuansHoro obuwectsa B Poc-
cumn: obuwee n ocobeHHoe. OBLLeCTBEHHAA MbICIb U OCOBEHHOCTU OBLLECTBEHHOIO ABMXE-
Hus Poccum XIX B. Pecbopmbl n pedhopmaTtopbl B Poccuun. Pycckas kynbTypa XIX Beka u ee
BKIag B MUPOBYIO KynbTypy. Ponb XX ctonetunst B MupoBon ncropuu. mobanusaums obuye-
CTBEHHbIX npoueccoB. Mpobnema 3KOHOMUYECKOro pocTta U MoaepHusaumn. Pesornoumm v
pedopmbl. CoumnanbHaa TpaHcdopMauus obuectea. CTONKHOBEHME TEHAEHUWA UHTEPHa-
UuoHanuamMa u HauuoHanuMama, UHTerpauum n cenapaTtmsma, 4eMokpaTum n aBToputapusmMa.
Poccus B Havane XX B. Ob6bekTnBHas noTpebHOCTb UHAYCTpManbHoOM mogepHusaumm Poc-
cun. Poccunckme pedopMbl B KOHTEKCTE 0OLLLEMMPOBOro pa3sBuTuA B Havane Beka. MNonutu-
Yyeckue naptum Poccuun: reHesuc, knaccudukaums, nporpammel, Taktuka. Poccus B ycrnoBusix
MMPOBOM BOWHbLI 1 00LeHaumoHansHoro Kkpusmca. Pesontouna 1917r. 'paxkgaHckas BoMHa m
WHTEepBeHUMs , UX pesynbTatbl M nocneactsusa. Poccurckaa amurpauus. CoumanbHo-
3KOHOMMYECKOe pa3BuTue ctpanol B 20-e rr. H3IMN. ®opmmnpoBaHne ogHONapTUNHOIO NOMANTK-
yeckoro pexunma. ObpasoaHne CCCP. KynbTypHas xu3Hb cTpaHbl B 20-e . BHewHas no-
nutuka. Kypc Ha cTpouTenbCTBO coumanuama B OAHOW cTpaHe u ero nocreacteus. Couwm-
anbHO-3KoOHOMUYeckue npeobpasoBaHus B 30-e rr. CCCP HakaHyHe 1 B HavasbHbI nepuos,
BTOPON MMpPOBOM BOMHLI. Bennkaa OTevecTtBeHHas BovHa. CounanbHO-9KOHOMMYECKOE pas-
BUTUE, OBLLECTBEHHO-NOMUTUYECKAA XU3Hb, KyNbTypa, BHewHss nonutuka CCCP B nocne-
BOEHHble rogbl. XornogHas BowHa. lMonbITKM OCYLLeCTBIEHUS MOMIMTUYECKUX U IKOHOMMUYe-
cknx pedopm. HTP 1 ee Bnnanune Ha xog obuiectseHHoro passutus. CCCP B cepeanHe 60-
80-x rr. CoseTtckuin Coto3d B 1985-1991 rr. NepecTtponka. [NonbiTka rocyaapCTBEHHOMO nepe-
BopoTa 1991 r. n ee nposan. Pacnag CCCP. benosexckne cornaweHnda. OkTabpbckme co-
ObiTna 1993 r. CtaHOBMNEHNE HOBOW poccuiicKkon rocygapcTBeHHocTn (1993-1999 rr.). Poccus
Ha NyTWM pagukanbHOW coumnarbHO-3KOHOMMYECKOM MoaepHusauun. KynbTypa B COBpeMEH-
Hon Poccuu. BHelwwHenonutnyeckas OesaTernbHOCTb B YCNOBUAX HOBOW reononMTU4eckon cu-
Tyauummw.

PopmMa NPOMEXYTOYHOM aTTeCTaLMmU: IK3aMeH.
Koabl popmupyembix komneteHumn: OK-2

B1.5.2 ®unocodus

Llenv n 3agaun y4ye6HOM AUCLMNSINHDI:
Llenb nsyyenunsa gucunnnumHbel «dunocodusa» - cnocobcTtBoBaHne GOpMMPOBAHUIO Yy CTYAEH-
TOB LIESTOCTHOrO, CUCTEMHOIO NpPeAcTaBfeHNss O MUPEe U MEeCTe YerioBeKka B HEM, BOCNUTaHUe
cnocobHOCTN 1 NOTpebHOCTU K hrnocodckon pedniekcumn, PunocodCKom OLEeHKe ABNEHNA K
npoLeccoB AENCTBUTENBHOCTUN, YCBOEHME NPEeACTaBlEHNN O CMOXHOCTU ObITUS, packpbiTue
€ro MHOroypoOBHOCTM U MHOroobpasusi.

B xoge n3yyeHus gucumnnmHbl «Prunocodusi» CTyaeHTbl AOMKHbI:
3Hampe OCHOBHbIE pasfgenbl U HanpasneHus gounocodum, MeToasl U NpuemMbl PUIocogCcKoro
aHanusa npobnew;
yMemb aHanuauposaTb M M OLEHMBATb COLManbHYl WHGOPMaLMIO; MiaHMpoBaTb U OCy-
LLEeCTBMSATbL CBOIO AeATENbHOCTb C Y4eTOM 3TOro aHanuaa,
errademsb: HaBblkaMW MNyONUYHOW peyn, apryMmeHTauuun, BeOeHUs OUCKYCCUM U MONEMUKM,
NPaKTU4YECKOro aHanmsa Nnoruku pasnnyHoro poaa paccyxageHum

3agaun nsyyeHus QNCLUMNInHbI:
1) no3HakoMUTb CTyOAEHTOB C npobnemamu, maesMm nU KoHuenuusmu, BbipaboTaHHbIMK B
npouecce NCTOPUYECKOrO pa3BUTUS PUNocodCKON MbICSIN;
2) packpbiTb cneunduky gunocoqCKoro MMpPOBO33PEHUS, NMOHUMAHNA LLEHHOCTM M NOJb3bl
domMnocodCcKoro B3rnsiaa Ha XXu3sHb;
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3) cnocobcTBOBaHME PasBUTUIO CAMOMO3HAHWS, MOHMMAHWA CBOUX WHAMBUAYallbHbIX OCO-
GeHHoCTEeN, COOTBETCTBYHOLLNX NOTPEBHOCTEN N BO3MOXHOCTEN UX peanu3aumnu;

4) BblpaboTKa y CTy4EHTOB NOTPEBHOCTN B CaMOCOBEPLLEHCTBOBAHUN, NOMOLLb UM B onpe-
AeNneHnn nytem n cnocoboB OOCTMXKEHUS BEPLUMH B CBOEN JIMYHOW U NPOdeCcCUMOoHarnbHOM
AEeATENbHOCTY;

5) pasBuTue y CTy4eHTOB TBOPYECKOIO MbILISIEHNS!, OAHUM U3 BaXHEWULLMX MOMEHTOB KOTOPO-
ro aBnsieTcs cnocobHOCTb NPOBNEMHOro BUAEHWSI NOCTUraeMblX peanvi Mupa;

6) dopmmpoBaHue y CTyaeHTa uandeckoro dakynbteta nNpeacrtaBfeHMn O eOQuHCTBE U
MHOroobpasun OKpyxarLlero Mupa, 0 CBA3N MOU3NYECKOr0 N XMMUYECKOro, XMMUYECKOro U
BG1ONOrMyecKkoro ypoBHen peanbHOCTM Ha 6a3e pmnnocodckoro ocmbicrneHms npobnemsl Obl-
™S,

7) 3HAKOMCTBO CTYAEHTOB (hn3n4eckoro cakynbTeTa ¢ OCHOBHbIMM (hopMamu opraHm3aumm
Hay4YHOro 3HaHusl, 3aKOHOMEPHOCTAMM HAYYHOrO MO3HaHMWS, PAcKpbITUE MPUHLMMNOB CUCTEM-
HOCTW, 3BOMIOLUMOHN3MA N CaMOOopraHm3aumm, COCTaBnALWNX 94P0 COBPEMEHHOW HaY4YHOWN
KapTUHbI MUPa;

8) pasBuTne ymeHun norm4yHo popmynmpoBaTb, M3naraTb U apryMeEHTUPOBAHO OTCTamBaTtb
cobCcTBEHHOE BMAEHNE paccMaTpuBaeMbix Npobnem;

9) cogencTeoBaTb OBMaAEHWNO NpMeEMaMmn Be4eHUs OUCKYCCUK, NonemMukun, aguanora B obna-
CTN hmnnococknx n obLueHay4HbIX npobnem.

MecTto yuye6HOM aucumnnuHel B cTpyktype OOI:
OucumnnuHa «dunocoduay oTHocutca K 6asosor yactn 6noka b1 OucunnnuHbel (Mogynu)
noarotoeku oby4arowwmxca no HanpasneHuto 11.03.04 SnekTpoHMKa U HAHO3NEKTPOHUKA.

KpaTtkoe copepxaHue (auaakTuyeckne eanHULbI) y4e6HOM ANCLUMUNIIUHBI

Kypc domnocodum coctont n3a asyx 4Yactenm: NICTOpUYECKON N TeopeTnyeckon. B xoge ocsoe-
HUSA UCTOPUKO-PMNOCOdCKOro pasgena CTygeHTbl 3HAaKOMSATCA C MPOLEeCCOM CMEHbl TUMOB
NO3HaHUA B UCTOPUM YerioBeyecTBa, 00YCNOBMNEHHbIX CNEUVUAUKON LMBUNU3ALUUN U KYNbTY-
pbl OTAESbHBIX PEMMOHOB, CTPaH N UCTOPUYECKUX AMOX. TeopeTnyecKknin pasgen Kypca BKIto-
YyaeT B ceb6s1 OCHOBHbIE NPOBNEMbI ObITUS N NO3HAHUS, pacCMaTpMBaEMbIe Kak B pedriekCcunB-
HOM, TaK U B LLeHHOCTHOM nniaHax. CogepaHne AMCUMNWHBLI OXBaTbIBAaeT KPyr BOMPOCOB,
CBSI3@HHbLIX C M3yYEeHWEM CreayrLlmx pas3nernos:

MpeomeT cunococpun. Mecto n ponb unocodpun B KynbType. CtaHoBneHue dunocopun.
OcHOBHble HanpaBneHus, LWKOMbl PUIocodun n atanbl €e NCTOPUYECKOro passutnsa. CTpyk-
Typa unocoqCKoro 3HaHus. YyeHue o 6bitun. MoHucTu4eckme 1 nNnopanncTuyeckme KoH-
uenuun 6biTa, camoopraHusauunsa Obitusa. NoHATUS MaTepuanbHOro U ugeanbHoro. [lpo-
CTPaHCTBO, Bpems. [IBuxeHne n passutue, gnanektuka. [JeTepMuHuU3M n nHaeTepMUHNU3M.
[vHammnyeckne n crtaTucTuyeckne 3akoHOMepHOCTU. HayyHble, unocodckme n penmrnos-
Hble KapTUHbI MMpa. Yenosek, obLecTBo, KynbTypa. Yenosek n npupoaa. O6lectso 1 ero
cTpykTypa. paxgaHckoe obLecTBO M rocygapcTBo. YenoBek B cUCTEME COUManbHbIX CBA-
3ein. YenoBek M UCTOPUYECKMIA MPOLECC; NIMYHOCTb U Macchbl, cBoboga N HeoBXoaUMOCTb.
dopmMaumoHHas 1 UMBUNN3ALNOHHAA KOHLEeNnuun obLiecTBeHHOro passutnd. Cmbicn 4veno-
Beyeckoro 6biTnda. Hacunue n HeHacunue. Ceoboga n otBeTCTBEHHOCTL. Mopanb, cnpasea-
NNBOCTb, NpaBo. HpascTBeHHble UeHHOCTW. [NpeacTaBneHnst 0 COBEPLUEHHOM 4YerioBeke B
pPasnnyHbIX KynbTypax. QCTETUYECKME LLEHHOCTU N UX POSib B YENOBEYECKOM XU3HWU. Penurun-
O3Hble LleHHOCTM 1 cBoboga coBectn. Co3HaHume u no3HaHne. Co3HaHne, cCamMoCO3HaHue n
nn4HocTb. lNMo3HaHMe, TBOpPYECTBO, NpakTuka. Bepa n 3HaHue. MNoHUMaHMe n 06BbACHEHME.
PaunoHanbHoe 1 nppaumoHanbHoe B No3HaBaTenbHOW AesatenbHocTu. NMpobnema UCTUHBI.
[encTBUTEeNnbHOCTD, MblLLEHWE, noruka n Asblk. HayyHoe v BHeHayyHoe 3HaHue. Kputepun
Hay4yHocTU. CTpyKTypa Hay4YHOro no3HaHus, ero Metoabl U opMbl. POCT Hay4YHOro 3HaHUS.
Hay4dHble peBosniounn U cMeHbl TUMNOB pauuoHanbHOCTU. Hayka n TexHuka. byayuiee yeno-
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BeyecTBa. [MobanbHble Npobnembl coOBpeMeEHHOCTU. B3anmogencrame umBunmn3aumm m cue-
Hapun 6yayuiero.

CDopma I'IpOMG)KYTO‘-IHOVI aTTecTaumnmn 3K3aMeH.

Koabl popmupyembix (ccpopmupoBaHHbIX) kKomneteHumn: OK-1

B1.5.3 3koHOMUKa

Llenv n 3apa4n y4ye6HOM AUCLMNIINHBI:

N3yyeHne gmcumnnuHbl "OKoHOMMKA" nmeeT cBoen Lenblo obecneynTb NoAroTOBKY Bbl-
COKOKBanununumnpoBaHHbIX 6akanaespos, obnagarowmx HeobxoaMMbIMM 3HaHUSIMK B 06nacTu
9KOHOMUYECKON TEOPUK, MNO3BONAOLLNMN pasdbupaTbCa U OPUEHTMPOBATLCS B MPONCXOOALLMX
3KOHOMMYECKMX NMpoLieccax u ABNEHUsX, B TOM YnUCre CBA3aHHbIX C X Byayuien npodeccmo-
HanbHOW OEeATENbHOCTLIO.

B xoae n3yyeHus gucumnimHbl « QKOHOMMKa» CTYAEHTbl AOIMKHbI:
3Hampe OCHOBbI 3KOHOMMWKM U OpraHmn3auum Npon3BoacTBa, CUCTEM yNpaBreHns NpeanpusTn-
SIMW; OCHOBbI TPYOBOrO 3aKOHO4ATENbCTBA;
yMemb NPUMEHATb COBPEMEHHbLIE SKOHOMMUYECKME METOAbl, CNOCOOCTBYOLLIME MOBbLILLEHMIO
3(PPEKTUBHOCTM UCMONb30BaAHUS PECYpcoB Anst obecnevyeHns HayyHbIX UCCNeaoBaHUN u
NPOMBbILLIIEHHOIO NPON3BOACTBA;
gr1ademsb: HaBblKaMU KPUTUYECKOro BOCNPUATUS MHopMaumn.,

[na peanusauuv gaHHOW Lienun cTaBAaTCA cregylowme 3agaydu:

- N3yunTb 6a30BbIE SKOHOMUYECKME KATETOPUMK;

- pacKkpbITb cogepXaHne 3KOHOMUYECKNUX OTHOLLEHNA U 3aKOHOB 9KOHOMWNYECKOrO pa3Bu-

TS,

- U3Y4UTb SKOHOMUYECKNE CUCTEMBI, OCHOBHbIE MUKPO- M MaKpO3KOHOMUYECKNe npobne-

Mbl, PbIHOK, PbIHOYHbIN CNPOC N PLIHOYHOE NPEASIOXKEHNE;

- YCBOUTb MPUHUMMN paunoHanbHOro 3KOHOMUYECKOrO NOBEAEHUS XO3SUCTBYHOLMX CYOb-

€KTOB B YCNOBUAX PbIHKA;

- YAICHUTb CYyTb OCHOBHbIX aCNeKTOB YHKLIMOHNPOBAHMS MUPOBON S3KOHOMMUKW.

MecTo yyebHOM AncumunnuHbl B cTpykType OOI:

OucumnnuHa «OKoHOMUMKa» OTHocUTCA K 6aszoBon yactym 6noka b1 [OucumnnuHel (Mmogynn)
noarotoBku oby4arowwmxca no HanpasneHuto 11.03.04 SnekTpoHMKa U HaHO3NEKTPOHUKA.
KpaTtkoe copepxaHue (amaakTuyeckne eanHuULbl) y4eOHON ANCLMNIIUHDI

OKOHOMMYECKME N NPaBOBble OCHOBbI (PYHKLMOHMPOBaAHWUSA npeanpuatmus. Ctatyc npea-
NpusaTUS, ero 3agadm n pyHkuMnM. BHELWHAS 1 BHYTPEHHSIS cpeda NnpeanpusaTus, ero pbiHoY-
Has opueHTauus.

Knaccudumkaumsa npegnpusatuin. opsgok co3gaHus, peopraHmsauun M nnkeMaauum
npeanpusatus. Yctas npeanpusatus. OpraHn3aunoHHO-NpaBoBblie (opMbl NPESNPUATUN.

MmyLiecTBo NpeanpuaTus, UICTOYHUKK ero (hopMMpOBaHusI.

OcHoBHOM 1 0BOPOTHBIM KanuTan npeanpuatusa. Knaccndukaumsa OCHOBHbIX CPeAcTB, UX
CTPYKTypa. YUYeT 1 OLeHKa OCHOBHbIX CPeaCcTB npeanpusatms. N3HOC 1 BOCNpomn3BoACTBO OCHOB-
HbIX cpeacTB. AMOPTM3auMa OCHOBHbIX CPeAcTB, MeTodbl HauucneHus. lNokasatenn n aHanua
NCNONb30BaHMS OCHOBHbIX CPeacTB npeanpusaTtud. MNMpon3BOACTBEHHAA MOLLHOCTb npeanpus-
TUS, OLEeHKa 3dEKTUBHOCTU €€ UCMOSNb30BaHMS.

MHBecTrumn 1 nHHOBauum Ha npeanpuatnn. OueHka ctommocTu npegnpustus. Coctas u
CTPYKTypa OCHOBHbIX cpeacTB. VICTOYHUKM oBpa3oBaHna obopoTHoro kanutana. Onpegene-
HWe noTpebHocTM npeanpuaTns B 06OPOTHOM KanuTane. Pa3sutve AOroBOPHbIX OTHOLLE-
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HuK. NokasaTtenu mncnonb3oBaHuss 060pPOTHLIX cpeacTB. lNoBblleHne 3PEHEKTUBHOCTN UC-
Nnosnib3oBaHns 06OPOTHLIX CPEACTB.

OOwee onpegenenne m3gepXek npomsBoacTea. Buabl nsnepxek Ha npeanpustun. MNpe-
AernbHble N «BMEHEHHbIE» M3OepXkn. PopmMupoBaHMe u3gepkek npomssoactea. Knaccudou-
Kaumsa 3aTpaT no 9KOHOMWYECKMM 3fIEMEHTaM U CTaTbaM Kanbkynauuu. NnaHmposaHue cebe-
CTOMMOCTM MPOAYKUUK, NOKasaTenn, MeToapl pacHeToB. PesepBbl 1 NyTU CHWXEHUsT cebecTo-
UMOCTUM NPOAYKLNN.

OKOHOMMYECKOE coaepXaHne 1 PyHKUuMK LeH. Buabl ueH, nx ctpyktypa. MexaHuam pbl-
HOYHOro LeHoobpasoBaHus. LleHoBasi anactnyHocTb. MeToabl onpeaenenus ueH. LleHoBas
KOHKYpeHLUMS.

O6bem npoaax n NonoxeHue NpeanpuaTusa Ha pbiHke. [Joxoa npeanpuaTns, ero onpe-
aeneHve u Bnabl. Cpeactea HakonneHus n notpebneHus npeanpuatus. MNpubsinb npegnpu-
ATus, Buabl. PeHTabenbHOCTb NPOM3BOACTBA. YPOBEHb 3KOHOMUYECKOrO ycnexa. OKOHOMM-
yeckun Kpax. PUHaHCOBbIE pecypcbl NPeanpuaTUs, WUCTOYMHUKKM MX dbopMmupoBaHus. Kpeaum-
TOBaHME NPeanpusiTUA, OCHOBHbIE MNPUHUMMBLI U GopMbl. LleHHble Bymarn npegnpuaTuin.
Onepaunn ¢ HUMWN.

KomnnekcHass oueHka 3dpdeKTUBHOCTU pelleHnin. Metoabl OUeHKU WMHBECTULMOHHBIX
npoektoB. OueHka puckoB nNpu obocHoBaHMM pelieHnin. OcobeHHOCTH onpeaenenuns agdek-
TMBHOCTU MHBECTMLMA B TEXHOSOIMIO, aBTOMaTM3aunMio NPon3BoACTBaA U AN3aNHEPCKNE Npo-
€KTbl.

MpeanpuaTns Kak caMmoCcTosATENbHAas NPOM3BOACTBEHHAsI CMCTEMA, €e OCOBEHHOCTH,
CYLUHOCTb (PYHKLMOHMPOBAHNA. XapakTepuctmka Komnsiekca QyHKUMOHanbHbIX NOACUCTEM
opraHusauumn npomssoacTtea. Ob6was n NPon3BoACTBEHHAA CTPYKTypa npegnpuaTtus. MNpons-
BOACTBEHHbIN npouecc, ero cTpyktypa. OCHOBHbIE NPUHLMIbI OpraHn3aumm npon3BoaCTBEH-
HbIX NpoueccoB. PopMbl cneunanmsaunmn Lexos, yyactkoB. OcobeHHOCTU opraHu3aumm npo-
N3BOACTBEHHbIX MPOLLECCOB Ha PasfnuU4yHbiX npeanpusatTuax. KomnnekcHas aBToMaTu3auus
NpPon3BOACTBA.

CopoepxaHne n 3agaym onepaTtMBHONO ynpaBreHus NpomsBoAcTBOM. KanenpapHo-
nnaHoBble HopMaTuebl. CUCTEMbI ONEPATUBHOIO MilaHNPOBaHUSA NPON3BOACTBA.

dopmMa NPOMEXYTOYHOM aTTeCcTaLumn 3K3aMeH.

Koabl popmupyembix (cpopmupoBaHHbix) komneteHummn: OK-3, MNK-4

B1.5.4 NpaBoBegeHue

Llenv n 3apayn y4ue6HOM AUCLMNSINHDBI:

Llenbto gucumnnuubl «paBoBegeHne» SABNSETCA: M3YyYEHME MEPBUYHbIX OCHOB W Npen-
cTaBneHnn ob OCHOBHLIX KaTeropusix npasa; AENCTBYIOLEN CUCTEMbI HOPM, NpaBui Mo pas-
NNYHBIM OTPacrsiM 3HaHUIN, 3aKOHOB, UHbIX NPAaBOBbLIX NCTOYHUKOB.

MecTto yuyebHOM gucumnnuHbl B cTpykType OOI:
OucumnnuHa «lNpaBoBegeHne» oTHocuTCA Kk 6asoBon Yacty 6noka b1 OucumnnuHel (Mogy-
nn) nogroToBkn obyyatrowmxcs no HanpasneHnto 11.03.04 BnekTpoHMKa N HAHOJMNEKTPOHMKA.

KpaTkoe coaepxxaHue (QupakTuyeckne eaMHuULbl) y4eOHOM AUCLUNITUHBI

CopepxaHue ANCUMNNUHBI OXBaTblBaeT KPYr BOMPOCOB, CBA3A@HHbLIX C U3Yy4YeHUeM crie-
aylownx pasgenos: ocygapctBo M npaBo. VX ponb B xu3Hu obuiectBa. Hopma npasa
N HOpMaTMBHO-NpaBoBble akTbl. OCHOBHbIE MNPaBOBble CUCTEMbI COBPEMEHHOCTU. Mexay-
HapogHoe npaBoO Kak ocobas cuctema npasa. ICTOYHMKM pOCCUICKOro nNpasa. 3akoH 1 noa-
3aKkoHHble akTbl. Cnuctema poccurckoro npasa. OTpacnu npasa. [paBoHapyLieHne 1 ropuam-
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Yyeckasd OTBETCTBEHHOCTb. 3HaYeHne 3aKOHHOCTM M nNpaBornopsgka B COBpeMeHHOM obuie-
ctBe. [lpaBoBoe rocygapctso. KoHctutyuma Poccunckon depepaumm - OCHOBHOW 3aKOH
rocygapcrtea. OcobeHHoCcTN dhefepaTmBHOro yctpomctea Poccun. Cuctema opraHoB rocy-
AapctBeHHoM Bnactn B Poccuinckon ®epepaumn. [NoHATME rpaXkgaHCKOro npaBOOTHOLLE-
Hus. dusmyeckne u opugudeckme nuuya. [llpaBo cobecrBeHHocTu. ObBsizaTtenbcTtBa B
rpakgaHCKOM npaBe W OTBETCTBEHHOCTb 3a WX HapyweHue. HacneacrtseHHoe npaso.
BpayHo-cemelHble OTHOLWEHMA. B3aMMHble npaBa n 0683aHHOCTU CynpyroB, poauTenen u
petenr. OTBETCTBEHHOCTb MO CEMEWHOMY npasy. TpyaoBOM AOroBop (KOHTpakT). Tpyaosas
ANCUMNIIMHA U OTBETCTBEHHOCTL 3a ee HapylleHne. AAMUHUCTPATUBHbIE NPABOHAPYLLEHUS U
aflMUHUCTPATUBHAA OTBETCTBEHHOCTb. [lOHATME npecTynneHus. YrornoBHasi OTBETCTBEH-
HOCTb 3a COBEpPLUEHNE NpecTynneHnn. Jkonorndyeckoe npaso. OcobeHHOCTN NPaBOBOro pe-
rynupoBaHusa 6yayuien npodeccmoHanbHon gesaTenbHOCTU. [paBoBble OCHOBLI 3alUTbl rOC-
yAApCTBEHHOW TaKlHbl. 3akoHogaTerlbHble M HOPMAaTMBHO-MPaBOBble akTbl B obnactu
3aWmThl MHOPMaLMK N FTOCYAapCTBEHHOW TalHbI.

Popma NpoMeXyTOHHOM aTTecTauum: 3ayeT
Koabl popmupyembix (cpopmupoBaHHbix) komneteHumn OK-4, OlK-8

B51.5.5 UHOCTpaHHbLIN A3bIK

Llenv n 3agayn yue6HOM AUCLMNSINHbBI:

Llenb gucumnnuHbl — doopmMmMpoBaHne NPOU3HOCUTESbHbIX HAaBbIKOB U YMEHUN, a Takke op-
MUPOBaHNE YMEHWI MOCTPOEHMUSI MPOCTbIX U CIOXHbIX MHOCTPAHHbLIX NPEeAOXKEeHUN; O3Ha-
KOMIIEHNE C JNEKCUYECKUMU U TpaMMaTUYECKUMU OCOBEHHOCTAMU MHOCTPAHHOIO $3blKa;
oBrageHue cneuyunanbHon nekcukon (1500 n.e.); coBepLUIEHCTBOBAHWE HAaBbIKOB U YMEHUN
YTEHUS1 OPUrMHAIbHBIX TEKCTOB; Pa3BUTUE MOHOSIOrMYECKOM M ONanOrn4yeckon peym, CBa3aH-
HOW C nNpod)eccuoHanbHOM OeATeNbHOCTbIO Ha Base cneuuanbHOW JIEKCUKN; pa3BUTUE yme-
HUM pedepnpoBaHUs U aHHOTUPOBAHUS CTaTen No cneumanbHOCTH.

B xoge n3yyeHus gucumnnmHbl « MHOCTPaHHbIV S3bIK» CTYAEHTbI OITKHbI:

3Hampe nekcuyecknn MmHUMymMm B obbeme 4000 y4ebHbIX Nnekcuyecknx eauHul, obuiero u
TEPMUNHOMOMMYECKOro Xapakrepa;

giademb. VHOCTPaHHbIM S13bIkOM B 06bEMe, HeobXxoaMMOoM Ansi BO3MOXHOCTU MOMyYeHUst
NHGOPMaLMKN N3 3apyBeXHbIX MCTOYHUKOB.

MecTto yuye6HOM aucumnnuHbl B cTpykType OOI:

OucumnnuHa «MHoCTpaHHbIN A3bIK» ABNAETCA YacTbio 6a3oBon yactm 6noka b1 ducumnnu-
Hbl (Moaynu) nogrotoBku obyyatowmxca no HanpasneHuto 11.03.04 3nekTpoHuKa U HaHo-
3NEeKTPOHMKa.

KpaTtkoe copepxxaHue (auaakTuyeckne eanHULbl) y4eOHON ANCLUNIIUHBI

CopepxaHue OUCUMNUHBLI OXBaTblBaeT KPYyr BOMPOCOB, CBSA3AaHHbIX C W3y4eHWEeM cne-
AyLWMX pa3aenos:

Cneumndomka apTUKynsuMn 3BYKOB, MHTOHALUMKM, akUeHTyaunum u putMa HenTpanbHOW peyn B
n3y4aemMoM $3blke; OCHOBHble OCOBEHHOCTU MOMHOr0 CTUNA MNPOM3HOLUEHUS, XapakTep-
Hble Ans cdepbl NpodecCUoHanbHOW KOMMYHUKALMW; YTeHWe TpaHCcKpunuun. Jlekcuye-
cknin MUHUMYM B 06 bemMe 4000 y4eBHbIX Nekcnyecknx eauHnL, obLLero n TepMMHONOrMYecKo-
ro xapakrepa. lNoHsaTve guddepeHumauum nekcukn no cpepam npumMmeHeHnsa (bobiToBas,
TepMuHonoruyeckas, oblleHayyHas, oduumanbHas u gpyras). [oHsaTMe o cBOBOAHbLIX U
YCTOM4YMBbLIX CNOBOCOYETaHUsAX, bpaseonormyecknx egnHmuax. NoHatne o6 OCHOBHbLIX CMo-
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cobax crniosoobpasoBaHud. (pammaTuyeckme HaBbIkK, obecnevnBatoLLme KOMMyHMKaumo 6e3
NCKa)KeHNs CMbIcna Npu NMCbMEHHOM WM YCTHOM obLieHMn obLliero xapakTepa; OCHOBHblE
rpaMMmaTUYECKME SIBMIEHUS, XapaKTepHble Ond npodeccuoHanbHon peudn. [loHaTne 06
0B6MXOAHO-NMTEPATYPHOM, OdUUNanNbHO-AENOBOM, HAyYHOM CTUMSX, CTUNE XYLOXECTBEH-
How nuTepaTypbl. OCHOBHblIE OCOBEHHOCTUN Hay4YHOro ctunsg. KynbTypa v Tpaguuum cTpaH
n3y4aemoro f3blka, NpaBuna peyvyeBoro 3TukeTa. [oBopeHue. [lnanornyeckasi U MOHOMOMM-
yeckas peyb C UCnonb3oBaHMeM Hauvbonee ynoTpebuTenbHbIX M OTHOCUTENBHO MPOCTbIX
NEKCUKO-rpamMMaTMYECKNX CPeaCTB B OCHOBHbIX KOMMYHUKATUBHbIX CUTyaLMax Heouumnanb-
HOro un ocuuymnaneHoro obweHus. OcHoBbl NYGNUYHON peun (YyCTHoe coobLieHne, goknag).
AyaupoBaHue. [oHnMaHne ananorn4eckom 1 MOHOOrM4YecKom peun B cdepe ObITOBOM U
npodgeccnoHanbHOW KOMMYHUKauun. YteHune. Buabl TEeKCTOB: HECOXHble nparmaTtuye-
CKMe TEKCTbl U TEKCTbl NO LLUMPOKOMY M Y3KOMY Npodunto cneumanbHocTu. Nucemo. Buabl
peyeBbIX NPOU3BEAEHUN: aHHOTauus, pedepaT, Te3nchbl, COObLEeHNs, YacTHOe NUCbMO, fe-
noBoe NnucbMo, buorpadus.

dopma npomMexyToyHom atTecTaumum: 3adet (1, 2 cemecTpbl), 3k3ameH (3 cemecTp)
Koabl popmupyembix (cpopmupoBaHHbIx) komneteHummn: OK-5

B1.5.6 Couuonorus

Llenv n 3agayn yue6HOM AUCLMNSINHbBI:

Llenbto gucuunnumubl «Coumonorusay» sBnsieTcs: copmmpoBaTth Yy 0by4valolmxcs cuctemy
TeopeTnyecknx 3HaHum ob obLiecTBe, 3HAaHME OCHOBHbLIX NapagurmMm U HaBblKOB aHanmsa co-
LManbHOM peanbHOCTW.

MecTo yyebHOM AucumMnnuHbl B cTpykType OOI:
OucumnnuHa «Coumonorus» oTHocuTcs K 6asoBon Yactn 6noka b1 OucumnnnHel (Mogynu)
noarotoBku oby4arowwmxca no HanpaeneHuto 11.03.04 SnekTpoHMKa N HAHOINEKTPOHUKA.

KpaTkoe copepxaHue (AuAaKTMyeckue eguHULLbl) y4eOHOW ANCLUNIIUHBI

CopepxaHue OUCUMNNUHBLI OXBaTblBaeT KPYr BOMPOCOB, CBSA3aHHbIX C W3y4eHWEeM chne-
AyLWNX pa3genos:

MpepbicTOpUs 1 coumnanbHO-PUNOCOdCKME NPeAnoChISIkKM COLUNONOrMn Kak Hayku. Coumono-
rmdyeckun npoekt O. KoHTa. Knaccuyeckme coumonormyeckme teopmun. CoBpeMEHHbIE COLMO-
nornyeckune Teopun. Pycckas coumnonormyeckas mbicnb. O6LWeCTBO U coumarnbHble MHCTUTY-
Tbl, MMPOBas cuctema m npoueccol rnobanmsauymm. CoumaneHble rpynnbl U 06w HOCTU. Buabl
obwHocTen. OBLWHOCTL N NUYHOCTL. Manble rpynnbl 1 konnekTusbl. CounanbHas opraHu3a-
unsa. CoumanbHble aswxeHusa. CoumnanbHOe HepaBeHCTBO, CTpaTUdumkauma n coumanbHas
MOBunbHOCTL. oHATHE coumnanbHoro crtaTyca. CoumanbHOe B3aMMOAenCcTBMe U couunanb-
Hble OTHOLWEeHUs. OBLLeCTBEHHOE MHEHME KaK MHCTUTYT rpaxaaHckoro obuwiectsa. KynbTypa
Kak (pakTtop coumarnbHbiX M3MEeHeHun. B3anmogencrBme 9KOHOMMKWM, coumanbHbIX OTHO-
WeHMN W KynbTypbl. JIMYHOCTb Kak coumanbHbin Tun. CoumanbHbIi KOHTPOSb U AeBua-
umns. JIMYHOCTL Kak geaTtenbHbin cybbekT. CoumanbHble u3dMeHeHusa. CoumanbHble peBo-
nouun un pedopmbl. KoHuenuusa coumansHoro nporpecca. dopmmpoBaHve MUPOBOW CU-
ctembl. Mecto Poccumn B MmpoBom coobulectse. MeToabl COLMONOrMYeCcKoro NccrnegoBaHus.

dopma npomMexXyTOYHOM aTTecTauumn: 3adyeT
Koabl popmupyembix (cchopmupoBaHHbIX) kKomneTeHumn: OK-6

B1.5.7 Pycckum a3bIK U KyNnibTypa peumn
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Lienn u 3apa4v y4ye6HON ANCLUNSINHDI.

Llenb nayyeHusa kypca «Pyccknin A3blk U KynbTypa pedn» — (opMUpoBaHne fiM4HOCTH, Bna-
Aetolen TEOPETUYECKUMM 3HAHUSMU O CTPYKTYpPE PYCCKOro sidblka U OCOBEHHOCTAX ero
PYHKUMOHNPOBaHUS, obnagatowen yCcToOMYMBLIMU HaBblKaMy MOPOXOEHUS BbiCKa3blBaHUSA B
COOTBETCTBUN C KOMMYHUKATUBHbBIM, HOPMATUBHBIM N 3TUYECKUM acnekTaMn KynbTypbl peyn,
TO eCTb CNOCOBHOM K peanu3aumm B pe4yeBor AeATeNbHOCTU CBOEro JIMYHOCTHOrO noTeHuma-
na.

B cBA3n ¢ atum ydyebHaa gucuunnmHa «Pycckuin A3blk U KynbTypa peyn» OOSKHa pellaTb
cnegywowmne 3agayun: No3HaKOMUTb C CUCTEMOM HOPM PYCCKOro nuTepaTypHOro sidblka Ha
POHETMYECKOM, NEKCMYECKOM, CroBoobpasoBaTeflbHOM, rpamMaTM4ecKOM YpOBHE, AaTb
TeopeTudeckne 3HaHust B 0bnactu HOPMaTMBHOMO UM LieNeHanpaBrieHHOro ynotpebneHus
A3bIKOBbIX CPEACTB B AENTOBOM U Hay4yHOM O6LLEeHUN; chopMmpoBaThb NPakTUYECKME HaBbIKM
N yMeHnsa B obnactu cocTtaBneHnsa v npoayumMpoBaHna pasfnyHbIX TUMNOB TEKCTOB, NpenoT-
BpaLLEHUS N KOPPEKTUPOBKN BO3MOXHbIX SA3bIKOBbIX M peyeBbiX OWMOOK, agantaumm TEKCTOB
AN YCTHOrO MM MUCbMEHHOIO U3NOXEHUs; chopMmpoBaTh YMEHUSA, Pas3BUTb HaBbIKM O6-
LEHNN B pasnnyHbIX CUTyauusax obLieHus; cpopmmpoBaTb Yy 0ByvaroLmMXcs cO3HATENbHOe
OTHOLLEHME K CBOEN U YYXXON YCTHOW U NMMCbMEHHOW peyn Ha OCHOBE U3YyYeHUS €€ KOMMYHMU-
KaTUBHbIX KAQ4YeCTB.

MecTo yyebHOM AucumnnuHbl B cTpykType OOI:

AuncumnnuHa «Pycckuii A3bik 1 KynbTypa pedn» oTHocuTcsa K 6asoBon vactm 6rnoka b1 [Ouc-
uMnnvHbl (Mogynun) noarotoBkn oby4varowmxca no HanpasneHmio 11.03.04 3nekTpoHuka m
HaHO3MNEKTPOHMKA.

KpaTtkoe copepxaHue (auaakTuyeckne eanHULbI) y4e6HOM ANCLUMUNIIUHBI

1. OCHOBHble NOHATUS KyNbTypbl pevn. KynbTypa peyn kak HayyHo-yvyebHas aucumnnuHa.
A3bIK N peyb. A3blk Kak 3HakoBasi cuctemMa. PyHKUuKM A3bika. COOTHOLEHME NOHATUI A3bIK U
peyb: B3anMoOOYyCNOBNEHHOCTb U B3aUMOBIUSAHME. A3bIKOBbIE €ANHWLBbI N YPOBHUN A3bIKOBOW
cucteMbl. Peyb kak cbopma peanusaumm asbika. [Npobnembl KynbTypbl KOMMYHUKALMW: aCUM-
METPUA MEXAY KyNbTYpOW 0OLLEHNS N KyNbTYpon peyn. Tunbl pe4yeBor KynbTypbl HOCUTENEN
A3blka: ANUTapHbIA, CcpeaHe-nNuTepaTypHbId, NUTepaTypHO-Pa3roBOPHbIN, daMUNbAPHO-
pasroBOpHbLIN. DopMbl peyn: cneumguka YCTHOM U MUCbMEHHOW peYn, KracCUuKaumoHHbIe
NPU3HaKKN, XapakTepHble YepTbl, A3bIKOBblE OCOBEHHOCTM.

2. AsblkoBas Hopma. [QMHaAMWYHOCTb pasBUTUS SA3blka U U3MEHYMBOCTb HOPM. TuMbl HOPM
(ophoanunyeckne, nekcudeckue, rpammaTmyeckme, opdorpaduyeckme, NyHKTyaunoHHbIE U
Ap.). Tunbl HOPMATUBHBIX COBapen U NpUHUMMbLI PaboTbl C HUMKXU. 3HAYMMOCTb HOPMATUBHO-
ro acnekrta gnsi pedyeBon KOMMyHukauuun. CoBpeMeHHOe peyeBoe NpocTpaHcTBo. Hopma wm
AncKypc, Hopma n y3yc. PasroBopHas peyb 1 Hopma. ACUMMeTpUs Mexagy pasroBOpHOM pe-
Ybl0 U NUTEPATYPHON HOPMOWN B chepe peyeBor KOMMYHUKaLIUA.

3.Ctunuctuka. PyHKUMOHANbHbIE CTUNIM COBPEMEHHOIO PYCCKOro si3blka. B3ammopgencteue
JYHKUMOHAsbHbLIX CTUen. XapakTepucTuka ctuneun: cdepa PyHKLUMOHMPOBAHUSA; NeKkcude-
ckue, cnosoobpasoBaTenbHble, MOPKONOrMyeckne, CMHTakcu4eckne 0ocoBeHHOCTU; XKaHpbl;
0ocobeHHOCTN opraHu3aumm TekcToB. Crneumduka Ucnonb30BaHUSA 3MEMEHTOB PasfIUYHbIX
A3bIKOBbIX YPOBHEN B Hay4yHOW peyun. PasroBopHas peyb B cucTeMe PYHKLMOHAmNbHbIX pas-
HOBWOHOCTEN PYCCKOro NMTEPaTypHOro sisblka. YCrnoBus (PYHKLUMOHMPOBAHUS pas3roBOPHOW
peyn, porib BHEA3LIKOBbLIX (PaKTOPOB.

4. Putopuka n genoson a3blk. OcobeHHOCTN yCTHON ny6nuyHon peyun. OpaTop 1 ero aygu-
Topus. OCHOBHbIE BUAbl apryMeHToB. [logrotoBka peyn: BbI6op TeMbI, LieNb peyn, Nouck Mma-
Tepuana, Hayano, passepTbiBaHME U 3aBepLUEeHME pedn. PeyeBble TakTukn B peyeBown
KOMMYHUKaLmn. PopMbl YCTHOIO AernoBoro obuweHnsa. PeyeBoe maHunynvpoBaHve. PedveBon
aTukeT. Crneunduka pycckoro pevyeBoro 3TMKeTa: TakTUYHOCTb, NpeaynpeauTensHOCTb, OT-
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KPOBEHHOCTb, TONEPaHTHOCTb, y4YacTue. TexHuka peanusaumm 3TUKETHbIX (opM: MpuBeET-
cTBue (obpalleHne), 3aBA3ka, pasBuTue, KynbMuHaums, passsaska. Ob6ctaHoBKa obLeHns n
3TUKETHble ¢opmynbl. Bugbl NMCbMEHHOW OenoBOoW KOMMYyHuKauuu. OpraHuM3aumoHHO-
pacnopsguTenbHas AOKyMeHTauusa Kak pa3sHOBUMAHOCTb MMCbMEHHOW AENOBOW peyn. HA3blko-
Bble (bopMyrbl opmLManbHbIX JOKYMEHTOB. A3bIK U CTUNb pacnopsaanTenbHbIX JOKYMEHTOB,
KOMMEPYECKOWN KOPPECNOHAEHLMMN, MHCTPYKTUBHO-METOONYECKNX JOKYMEHTOB.

Popma NpPOMEXYTOYHOM aTTecTaummn: AndgepeHLMpoBaHHbIA 3a4€T
Koabl popmupyembix (cpopmupoBaHHbIX) komneteHumumn: OK-5

51.5.8.1 MaTtemaTuiyeckumn aHanu3

Llenu v 3agaum y4ye6HOM AUCUMNNUHBI: U3ydyeHne auddepeHumnanbHOro U MHTerpansHoro
ncuncneHns yHKUMM OOHOM BELLLECTBEHHOM NEepeMeHHOM, nexallero B OCHoBe Bcex pusun-
YeCKMX M MaTeMaTuyecKux KypcoB. M3ydeHue onpeneneHHoro uHTerpana, Kotopbii npea-
cTtaBnsgeT cobon BaXHbIN BOMPOC Kypca MaTeMaTMYECKOro aHanmaa Ha uandeckomMm akyrb-
TeTe U UMeeT NPUNoXeHns B BOMbLUIMHCTBE  MaTeMaTUYeCKMX N (PU3NYECKUX OUCLUNIIUH.
N3yyeHne anddepeHumanbHOro ncancneHmnsa OyHKLMNM HECKONbKNX nepeMeHHbIX. N3yyeHne
KpaTHbIX WU KPUBOSIMHEMHbLIX MHTerpanoB. Yucnosble psabl, CXOAUMOCTb, abcontoTHas wu
YCIOBHas CXOAMMOCTb, OYHKLUMOHAarbHbIE psabl, CTENEHHOW psaa, paguvyc CXo4MMOCTU CTe-
neHHoro psaga, pag Pypoee, nHterpan dypoe.

B pesynbTate nsyyeHms 6a3oBon YacTu UMKNa CTyOEHT OOITKEH:
- 3Hamb OCHOBHbIE MOHATUA N MeTOAbl MaTeMaTUYECKOro aHanmaa;
- yMemb NPUMEHATb MaTemMaTMyYeckme MeToAbl AN peLeHnsa npakTn4yecknx 3agay;
- 8nad0emb MeTo4aMu MHTEerpanbHOro 1 andgdepeHumansHOro NCYNCIEHS.

Mecto yuye6HOM AucumnnuHbl B cTpyktype OOI: [ducuunnuHa «MatemaTtndeckun aHa-
nn3» OTHOCUTCS K MOLYNO MaTeMaTudeckux auncumnnuH 6asoson 4Yactm 6noka b1 [Hucum-
NNWHLI (MOZynun) noaroToBku oby4darwmxca no HanpasneHutio 11.03.04 3OnekTpoHuka wu
HaHO3MNEKTPOHMKA.

KpaTkoe coaepxaHue (AnaakTuyeckue eavHuubl) y4eOHON AUCLMNIIUHDI:

1. NMpeameT matemaTukn. BBeaeHne B aHanus

MpeomeT matemaTukn. CBsA3b C APYrMMKU Haykamun. MicTopmnyeckasa cnpaska.

MoHaTne mHoxectBa. Onepauun ¢ mHoxecTBamu. Obiee onpegenerHne dyHkumn. ObnacTb
onpegeneHns n obnactb nameHeHusi. OyHKUMA OeNCTBUTENBHOrO nepemeHHoro. Crnocobbl
3agaHua yHkuun. OnpegeneHve rpaduka yHKUMK. [padmkm aneMeHTapHbIX OYyHKUURA
(npsimas, napabona, kybuyeckasi napabona, OKpyXHOCTb, runepbona, nokasaTtenbHasa n fo-
rapupmmnydeckass pyHKUUN, TpuroHomeTpudeckne dyHkuumn). ObpaTHble TpUroHomeTpuye-
ckne byHKUMKM 1 nx ceomctea. lNpeobpasosaHue rpacumkos. ocTpoeHne rpagmkoB ¢ NOMO-
Wblo Lenoykn npeobpasosaHun. [encteusa ¢ rpacdmkamun. padumk cnoxHon dyHkunn. pa-
UK PYHKLMN, 3agaHHON napameTpuydecku. [NonapHbie kKoopanHaThl.

2. Mpepenbl nocnefoBaTeNbHOCTU U PYHKLUMK

lMoHATMEe nocnegoBaTeNnbHOCTU OEUCTBUTENbHBIX 4ucen. lNpegen nocnegoBaTefnbHOCTMU.
"eomeTpuyeckun cMmbiCi npegena nocrnegoBaTenbHOCTU. TeopemMa 0 eOUHCTBEHHOCTU npe-
aena. OrpaHUYeHHOCTb cxogslencsa nocnegoBatenbHOCTU. [peaenbHble nepexonbl B pa-
BEHCTBax M HepaBeHcTBax. MOHOTOHHbIE nocnegoBaTtensHoOCcTU. ognocnenoBaTesibHOCTb,
YaCcTUYHbIe Npeaesibl, BEPXHUMA U HWKHUA Npefenbl NocneaoBaTeNbHOCTU OEeNCTBUTESNbHbIX
yucen. Jlemma o BrnoXeHHbIX npomMexyTkax. Teopema bornbuaHo-BenepwTpacca. Kputepui
Kowwn cxogmMmocTu nocnegoBaTenbHOCTMU.
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Mpeoen yHKUUM gencTBuTenbHOro nepemeHHoro no Kowwu n no enHe. 'eomeTpuyecknn
CcMbICN npefena yHKUMN eNCTBUTENbHOIoO nepemMeHHoro. ApudmeTtmyeckme onepauumm Hag
dyHKUnAMKU, nmeownmmn npegen. OgHocTopoHHWe npefensl. Knaccudgukaums 6eckoHevHo
ManbiX N 6eCKOHEYHO BOMbLUNX BENMYNH. DKBMBANEHTHble 6eCKOHEeYHO Marnble n 6eckoHeu-
HO OGornbluMe BeNNYMHLL. [1epBbIn U BTOPOK 3aMevaTenbHble npeaensoi.

3. HenpepbIBHOCTb (hyHKLUMU

HenpepbIBHOCTb OYHKUUM OENCTBUTENBHOIO NepeMeHHoro. Apugpmetndyeckme OENCTBUA C
HenpepbIBHbIMU PYHKUMAMU. HenpepbiBHOCTb CROXHOW (PyHKUMU. OOHOCTOPOHHAS Henpe-
PbIBHOCTb. Teopema O CyLLeCTBOBAHUN N HENPEPLIBHOCTM oBpaTHOM yHKunK. CoxpaHeHmne
3Haka HenpepbIBHOM (pyHKUMU. PaBHOMepHaa HenpepbliBHOCTL. Teopema KaHTopa. Knaccu-
domKaumnsa Toyek paspbiBa.

4. QndhepeHumanbHoe ncumcneHme pyHKUMmn ogHOu nepeMeHHOM.

Mpon3BoaHbIE U OOQHOCTOPOHHME MPOU3BOAHbIE, BeCKOHEeYHble Npon3BoaHble. eomeTpuye-
CKUA N U3MYECKM CMbICI npousBoaHon. Npasuna gudpdepeHumpoBaHna n Tabnuuya npo-
n3BoaHbIX. [AuddepeHumnan n ero reomeTpmyecknn cmblcn. MNponsBogHasi CrioXKHOM (PyHK-
unun. MNpounssogHble U anddepeHumansl BbiclMx nopsigko. dopmyna JlenbHuua. NHBapu-
aHTHOCTb DOPMbl NEPBOrO U HEMHBAPMAHTHOCTb (POPMbI BbiCLUMX AnddepeHumanos. lNapa-
MeTpuyeckn 3agaHHble oyHKUMM 1 nx guddepeHumposaHme. OCHOBHbIE TeopeMbl audde-
peHumnanbHoro ncumcnenna Ponng, Narpanxa, Koww. MNpasuno Jlonutans packpbiTus He-
onpegeneHHocten. dopmyna Tennopa n ee cBA3b C 3agaden NPUBIIMKEHHOTO BblYUCIIEHNSA
3HadYeHUn yHKUMK. MpU3HaKM MOHOTOHHOCTWU. JKCTPEMYMbl W MpaBuiia UX HaXOXOAEHWUS.
BbINyKNocTb, BOrHYTOCTb M TOYKM nepernda. AcumnTtoTbl. [puMmeHeHne guddepeHumnanbHo-
ro UCHUCNEHUS K NCCreoBaHMio PYHKUUIA N NOCTPOEHMUIO rPacdmnKoB.

5. UHTerpanbHoe ncumcneHume pyHKLUMNU ogHOMN NepeMeHHOMN.

MoHaTne nepBoobpas3HON KU HeonpeaeneHHoro uHTerpana. CeoncTBa HeonpeaeneHHoro K-
Terpana. Tabnuua HeonpeaeneHHbIX WHTerpanoB. TexHuKa WHTerpupoBaHus (Henocpea-
CTBEHHOE WHTErpMpoBaHne C NOMOLLbIO Tabnuu, MeToq pasnoXeHus, 3ameHa nepemMeHHon,
WHTerpupoBaHue Mo YacTam, npuBeaeHNe KBaApaTHOrO TpexyrieHa K KaHOHUYecKoMy Buay).
Mpumepsbl. PasnoxeHne MHoroudsieHa ¢ OeNCTBUTENbHBIMU KO3 MMUNMEHTAMN HA MHOXUTE-
nn. MNpeacTtasneHne NpaBUNbHON paunoHanbHON Apobu B BUAE CyMMbl MPOCTENLLMX paumo-
HanbHbIX gpoben. MHTerpnpoBaHne npoctenwmnx gpoben. HTerpyupoBaHue paunoHanbHbIX
dyHKuMn. CBegeHne MHTerpanoB OT MppauuoHanbHbIX U TPUTOHOMETPUYECKUX (DYHKLUUN K
WHTErpupoBaHMIO paunoHanbHbIX PYHKLNA.

OnpepgeneHHbl MHTErpan. YcrnoBue CywecTBOBaHUS onpefeneHHoro uHterpana. Knaccel
NMHTerpupyembix yHkunin. CBOWCTBa onpeneneHHoro mHrerpana. VIHterpan kak ¢yHKums
BepxHero npegena. ®opmyna HbeloToHa-JlenbHuua. Teopema o cpegHem. [MpunoxeHue
onpeaeneHHoro UHTerpana K BblMUCIEHUIO Nnowaaen nrnockux duryp, nrowagen nosepx-
HOCTM Ten BpalleHUs N HEKOTOpPbIX 00beMOB. [lapameTpudeckn 3agaHHble Kpusble. OnunHa
Ay KPUBOMW.

6. PYHKLMM MHOIMUX NepeMeHHbIX

OCHOBHbIE NOHATUSI HA MMOCKOCTU (PacCTOAHME MEeXAY TOYKaMW, OKPECTHOCTb TOYKM, BHYT-
PEHHSAA TOYKa, N30NMPOBaHHAs TOYKa, rpaHUYHasi TOYKa, OTKPLITOE MHOXECTBO, CBS3HOE U
HeCBA3HOE MHOXeCTBa, 06riacTb, 3aMKHyTast 0b6nactb, orpaHMY4EeHHOE MHOXeCTBO). AHano-
s ¢ nNpocTpaHcTBOM. [Npeaen nocrneaoBaTeNibHOCTM BEKTOPOB. Teopema O MoKoopauHaT-
Hon cxogumocTu. lNpegenesl n HeNpepbIBHOCTL. [BOMHbIE U MOBTOPHbIE npeaensl. [Npumepsl.
HenpepbIBHOCTL MO COBOKYMHOCTU NEepPeMEHHbIX U MO OTAeNbHOM nepeMeHHon. OuddepeH-
unanbHoe ucuyucrneHme yHKLMA MHOMMX nepeMeHHbIX. YacTHble npounssogHble. duddepeH-
LUMPYEMOCTb (PYHKLMM MHOMMX nepemeHHbiX. Heobxoammble ycnosua guddepeHumnpyemo-
ctn. JJoctaTouHble ycnosusa avddepeHunpyemMocT yHKLMU MHOMMX NepeMeHHbIX. Teope-
Mbl O B3aMMOCBSA3U Mexay AnddpepeHUnpyemMocTblo, HEMPEPbIBHOCTLIO N CyLLIECTBOBaHMEM
YaCTHbIX MPOU3BOAHbLIX PYHKUMM MHOMMX nepemMeHHbIX. [ponssBoaHaa CroXHOW (YHKLUK.
OunddepeHuman yHKUMM MHOrMX nepemMeHHblx. [Mpon3BoaHas no HanpasneHuwo. [pagu-
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eHT. CBsi3b NPON3BOAHON NO HaMpaBfeHU C rpaguMeHToM. Ycnosue BoapactaHuda (yobiBa-
HUSA) PYHKUMK B Touke. [lpousBoaHble U anddepeHumnansl BbICLUMX MOPSAKOB. PaBeHCTBO
CMeLLaHHbIX Npon3BOAHbIX. ViccnegoBaHue (PyHKUMIA MHOMMX NepeMeHHbIX, YCrioBue nocTto-
SIHCTBA, YCNOBME MOHOTOHHOCTW B yKa3aHHOM HanpasrneHun. ®opmyna Tewnnopa. IkcTpe-
MyM. HesaBHble doyHKUMN. TeopeMbl O CyLLLECTBOBAHUM HESABHON (PYyHKUMK. PYHKUNOHANbHbIE
onpegenutenu. CylecTtBOBaHNE CUCTEMbI HEABHbLIX (PyHKUMA. B3auMHOOAHO3Ha4YHOE OTOO-
paXkeHne OBYX MHOXECTB BEKTOPHOro MpOCTpaHCTBa. YCNOBHbIA 3KCTpeMyM. [1paBnno MHo-
xutenen Jlarpanxa. MNpumepsl.

7. KpaTHble nHTerpansbol.

KpaTHble uHTerpansl. lNMnowaab MHoroyronsHown durypel. Mepa >XoppaHa. M3mepumeble
MHOXecTBa. HeobxogmMmoe 1M [OCTaTOYHOE YCroBUE U3MEePUMOCTU MHOXEeCTBaA Ha MIIOCKO-
ctn. CeownctBa Mepbl XXopgaHa. OnpegeneHve ABonHoro uHterpana. Cymmbl [Japby u umx
ceonctBa. Kputepun cyuiectsoBaHna OBOMHOIO MHTerpana. Knaccel WHTErpmpyembix qyHK-
umn. CeoncTBa 4BOMHOro nHTerpana. lNpueegeHne ABOMHOIO MHTErpana K noBTopHomy. Kpu-
BONMMHENHbIE KOOPAMHATbI Ha NSIOCKOCTU. [onspHbIE U ANNUNTUYECKNE KOOPAMHATBLL. 3ameHa
nepemMeHHbIX B ABOVHOM WHTerpane. TponHown uHTerpasn. CeedeHne TPOMHOro uHTerpana K
NoBTOPHOMY. 3aMeHa nepeMeHHbIX B TPOMHOM UHTerpane. Ccepuyeckne n unnuHapuyeckmne
KoopauHaThbl.

8. KpuBonuHenHble U NOBEPXHOCTHbIE UHTErpanbl

OnpepgeneHne KpUBOMMHENHLIX MHTerpanoB. OCHOBHble (POPMYynbl BbIMUCNEHUS KPUBOSU-
HeWnHbIX UHTerpanos. OnpefeneHns MOBEPXHOCTHBIX MHTErpanioB NepBoro 1 BTOPOro poaa.
BbluncrneHne noBepxXHOCTHbIX WHTerpanoB. MaTematuyeckne n uamMyeckme NpUNOXeHUs
KPMBOMMHENHbIX M NOBEPXHOCTHLIX UHTErPasos.

9. Paabl. YucnoBble, (hyHKUUOHaNbHbIE U CTENEHHbIe pAAbI

Uuncnosble psagbl. Cxoasawmecsa n pacxogawmecs pagbl. Kputepuin Kowm cxogmMmocTty yumnc-
noesoro psiga. Heobxognmoe ycrnosue cxogMmocTu. [locTaToOyHble MPU3HAKM CXOAUMOCTMU:
MakOpPaHTHbIN N NpeaenbHbI Npu3HakM cpaBHeHus, Janambepa, Kowwn, Oupuxne, Abens.
ABcontTHas 1 ycrnoBHas CXOAUMMOCTb. YMHOXeHue psgoB. [lepecTaHoBKa YneHoB psiga.
OyHKUMOHanNbHbIE MOCreaoBaTeNbHOCTU N psaabl PyHKUMA. [loToYevyHas n paBHOMeEpHas
cxogumocTb. [pu3HakM paBHOMEPHOM cxoauMocTu (KpuTepun Kowwmn, MaopaHTHbIM npu-
3HaK onsi nocrnenoBaTenbHOCTU, MaXOPaHTHbIN Npu3Hak Benepwtpacca gns psga). PaBHo-
MepHasa CXo4MMOCTb W HEMPEPbIBHOCTb, PaBHOMEPHAA CXOAMMOCTb U MHTErpMpoBaHue, pas-
HOMeEpHasa cxoaMMOCTb M auddepeHumpoBaHme. CteneHHoW psa. Paguyc cxoguMmocTu.
AundbdepeHumpoBaHne n MHTErpupoBaHue cteneHHoro psaa. Pag Tennopa.

10. Hecob6¢cTBEeHHbIE MHTErpanbl, MHTErpanbl, 3aBUCSALLME OT NapamMeTpa

OnpepgeneHne HecobCTBEHHbLIX MHTErpanoB nepsoro tuna. OnpegeneHne HeCcoOCTBEHHbIX
WHTErpanoB BTOPOro Tuna. OTanoHHble uHTerpanbl. CBOMCTBA CXOAALLMXCA WHTErpanos.
Kputepuin Kowwm cxogmmocTn HeCOBCTBEHHbIX MHTerpanoB. [JocTaTouyHble MpU3HaKM CXoau-
MOCTU HeCOBCTBEHHbIX MHTErpanoB. MaxopaHTHbIM Npu3Hak cpaBHeHus. NMpeaenbHbIn Npu-
3HaK cpaBHeHusi. ABCONITHas N YCroBHasi CXOOUMOCTb HECOOCTBEHHbIX MHTerpanos. Npu-
3Hak Abens. MpusHak Oupuxne. PaclwumpeHne MeToaoB NHTErPUPOBAHNA HA HECOBCTBEHHbIE
WHTerpanbl. 3amMeHa nepeMeHHbIX. MHTerpmpoBaHme no 4actam. [naBHoe 3HayYeHue Hecob-
CTBEHHOIrO WHTerpana. WMHTerpanbl, 3aBucdwme oT napameTpa. HenpepbiBHOCTb Mo napa-
meTpy. OuddepeHunpoBaHne n nHTerpypoBaHme no napameTtpy. HecobCTBEHHbIE NMHTErpa-
nbl OT NapameTpa.

11. Pag v nuterpan ®dypbe

[MocTaHoBKa 3agayun. [MpocTpaHCTBO CO cKanspHbIM NpounsBegeHneM. HopmmpoBaHHoOe npo-
cTpaHcTBO. CxogumocTb B cpeaHeM. mnbbepTtoBo npocTtpaHcTBO. CkanspHoe npou3Bene-
HUue n HopMma dyHKumMK. NoToveyHas, paBHOMeEpHasi CXOAUMOCTb U CXOAUMOCTb B CpefHEM
nocregosaTenibHOCTENn U pagoB. OpToroHasnbHble U OPTOHOPMUPOBAHHbIE 3MEeMeHTbl Mpo-
CTpaHCTBa CO cKanspHbiM npousBegeHmem. O6obweHHbIn psg Pypbe. CBoncTBa ocTaTka
psga dypbe. HepaBeHcTBO beccend. Ycnosue cxogmmocTtn psaga ®ypoe. PaBeHcTBo apce-
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Band. 3aMKHyTble M MOfHble OPTOHOPMaribHbIE CUCTEMbI AIEMEHTOB B MPOCTPAHCTBE CO CKa-
NAPHbIM Npou3BefeHneM. TeopeMbl O CBA3UM MeXAy 3aMKHYTOW W NOfHoW cuctemon. Pag
dypbe No OpTOroHanbHOM U OPTOHOPMMPOBAHHOM cucTeMam goyHKUMA. HepaBeHCTBO bec-
censa v paBeHCTBO [lapceBanga ansa aTux pagos. TpuroHomeTpuydeckun psg dypee. Pasno-
XEHMEe YEeTHOM U HeYyeTHOW (OYHKUMW B TpuUroHomeTpuyeckun psg Pypbe. KomnnekcHas
dopma psga dypbe. TodyeyHass U paBHOMeEpHas CXOAMMOCTb TPUTOHOMETPUYECKOro psiaa
dypbe. lMonHoTa TPUTOHOMETPUYECKOW CUCTEMbI (PYHKUMIW. [BOMHbIE M TPOWHbIE PAObI
dypbe.

NHTerpan dypbe kak npeaenbHbin cnyyan psaga ®ypbe. [locTaTouHble NPU3HAaKMU CXOANUMOCTH
nHTerpana ®dypoe. MNpencrasneHne yHkuum nHTerpanom dypwe. NpeacraBneHne YeTHoOM m
He4YeTHON oyHKUMN MHTerpanom dPypbe. KomnnekcHoe npsamoe n obpatHoe npeobpasoBaHus
®ypbe. CuHyC 1 KocHyC npeobpasoBaHns Pypbe.

12. dnemeHTbI TeOpuUN 06006LWEHHbIX PYHKLMW

Knacc ocHOBHbIX (MPOBHbLIX) dyHKUUK. PyHKUMOHaNbHOe onpegereHne obobLeHHoNn dyHK-
umn. PerynsapHble U CUHrynspHble o006LeHHble dyHKuMK. [enbta dyHkuma. [encteusa c
0006LWeHHbIMM yHKUMAMKU. CekBeHUnanbHbIN Noaxon K onpegeneHunio 0606LweHHon yHK-
uuu.

®dopMbl TeKyLLen aTTecTauumn: KONMnokBMyM, KOHTpornbHas paboTa.

dopma npomexyTouyHoun atrectauun: audcdpdepeHumpoBaHHbIe 3a4eThbl (1,2 cemecTpbl),
3K3ameH (3 cemecTp).

Koabl popmupyembix (ccpopmupoBaHHbIX) komneteHumn: OlK-1, 2

B1.5.8.2 AHanutuyeckas reomeTpuvs

Llenv n 3apa4n y4ue6HOM QUCLMNIINHDI:
n3yyeHMe MeTOA0B aHaNUTUYECKON reoMeTpumn Ans pelleHnsa 3agady eBKNngoBon reoMeTpum
Ha NIIOCKOCTU U B NPOCTPAHCTBE, U3yYeHNe MeToda KOoopauHaT, BEKTOPHOM anrebpbl, pas-
NNYHBIX POPM ypaBHEHUIN MPSIMON FIMHUN HA MAOCKOCTU U B NPOCTPAHCTBE, YPaBHEHUSA NSOC-
KOCTW, KPUBbBIX U MOBEpXHOCTeN BTOporo nopsigka. OCHOBHbIMKU 3ajadvamu ydebHon gucuu-
NAWHBbI ABRAKTCA: dopMmpoBaHne y obydarowmxcs 3HaHMM 06 OCHOBax aHanuMTU4eCKom
reomeTpun 1 BEKTOPHOWN anrebpbl, NpuobpeTeHne CTygeHTaMu HaBbIKOB U YMEHUI NO peLue-
HUIO reOMETPUYECKMX 3a4ay N UCMNOSIb30BAHNIO BEKTOPHOM anrebpbl, HEOOXOOMMBbIX B Kypcax
MaTemaTu4yeckoro aHanusa B pasgene «KpaTHble U KpUBOSIMHENHbIE MHTEerpanbi», B Kypce
«BeKTOpHbIN 1 TEH30PHbIA aHaNUX», «ANEeKTPoOANHAMMUKAY.

B pesynbtate nsyyeHns 6a3oBon YacTu UMKNa CTyOEHT OOJDKEH:
- 3Hamb OCHOBHbIE NMOHATUA U MeTOAbl aHaNUTUYECKON reoMeTpuu;
- yMems NPUMEHATbL MeTObl aHaANUTUYECKON reoOMeTpuUmn S peLleHns NpakTUYecknx 3agay;
- gnad0emb MeTo4aMU aHaNUTUYECKON reoOMeTpUN.

MecTo y4yebHOM AncumMnnuHbl B cTpykType OOI:

OucumnnuHa «AHanuTudeckas reoMeTpusi» OTHOCUTCS K MOLYM0 MaTeMaTUYeCKMX OUCLK-
nnuH 6asoBor 4actn 6noka b1  ducumnnuHbel (Mogynu) NOAroTOBKM oOByyarowmxcss no
HanpasneHuto 11.03.04 OnekTpoHMKa U HAHO3NEKTPOHMKA.

KpaTkoe conepxaHue (AuAaKTUYecKme eauHULLbI) y4eOHOW ANCLUMNIINHBI
Paspen 1. BektopHas anre6pa.
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MoHsaTne BekTopa. JIMHENHbIE onepaunn Hag BekTopamu. JIMHeNnHasi 3aBUCMMOCTb CUCTEMBI
BEKTOPOB. [[€OMETPUYECKNA CMbICIT IMHENHOW 3aBUCUMOCTU. Baancebl Ha NNOCKOCTM 1 B Npo-
CTpaHCTBe, pasnoxeHue BekTopa no 6asucy. Npoekunsa sektopa Ha ocb. OPTOHOPMUPOBAH-
Hble 6a3sunckl, X ocobeHHoCTb. HanpaBnatoLwme KocuHycbl BekTopa. CkansipHoe, BEKTOPHOE,
CMeLLaHHOe N ABONHOE BEKTOPHOE NPOu3BeLEeHUs, X CBOMCTBA, BblpaXeHue Yyepes Koopaun-
HaTbl COMHOXUTENEN. YCnoBmMe OpTOroHanbHOCTU, KOMMIMHEAPHOCTWN, KOMMNIIaHapHOCTM BEK-
TopoB. CucTema KoopanHaT, KoopAuHaTbl TOYKKU, NpeobpasoBaHne cCUCTEMbl KOOPAUHAT.
Pasgen 2. lNpsamas u NNOCKOCTb.

Cnocobbl 3agaHnsa NMMHUI Ha NAOCKOCTU, NMMHUIA 1N NOBEPXHOCTEN B NpocTpaHcTBe. Anrebpa-
n4yeckne nUHUM N NoBepxHOCTU. [pamas Ha nnockocTu. PasnuyHble opMbl ypaBHEHUS
npsmon: obuiee, napameTpuyeckoe, KAHOHUYECKOe, C YrroBbIM KO3(hpnLUneHTOM, B OTpe3-
Kax, HopMmanbHoe. lNMy4ok npambix. MnockocTb B npocTpaHcTBe. PasnuyHble hopmbl ypaBHe-
HUSA NAOCKOCTU: obuiee, B OoTpeskax, HopmanbHoe. NMy4yok n cBsaska nnockocten. Npsamas B
npocTpaHcTBe. PasnuyHble hopMbl ypaBHEHUSA npsmMon: obliee, napameTpnyeckoe, KaHOH K-
yeckoe. [lepexoa OT ogHOro 3agaHua K apyromy. BaanmHoe pacnonoxeHue OByX MNIIOCKO-
CTen, NPSAMON WM MAOCKOCTWU, ABYX MpsiMbiXx B npocTpaHcTBe. OCHOBHblE 3agadn Ha Temy
«lMpsimas 1 NNOCKOCTb»: PacCTOAHME OT TOYKM A0 MAOCKOCTU N NPSMOK, PpacCTOSHUE MexXay
NPSMbIMK, YIIbl MEXAY NPSIMbIMW U MAOCKOCTSAMW, YCrOBME NepecedeHnss ABYX MpsiMbiX U
T.0.

Pasnen 3. KpuBble U NOBepXHOCTU 2-ro nopsaka.

annvnc, runepbona, napabona, OnpegenexHne, BbiIBOA4 KAHOHUYECKOIO YPaBHEHUS KaXaon
N3 3TUX KPUBbIX, NX CBOMNCTBA. QKCLEHTPUCUTET N OANPEKTPUCHI dnnmnca, runepbonsl, napa-
6onbl. lNMonsapHasa cnctema koopauHaT. lNonsipHoe ypaBHeHWe annunca, runepbonsl, napabo-
nbl. Obuee ypaBHeEHUE KpUBOW BTOPOro nopsagka. lNpueeneHne obLiero ypaBHeHUs K KAHO-
HMYEeCKOMY BUAY C NOMOLLLIO MOBOPOTA OCeEN 1 NepeHoca Havana koopauHat. Knaccudumka-
LS KpMBbIX BTOPOro nopsigka. MoBepxHOCTM BTOPOro nopsaka: annuncoua, runepéononap,
napabonounabl, KOHYCbl N LMNNHAPLI, UX KAHOHUYECKME YpaBHEeHUSs, ceoncTea. NpmuBegeHue
ypaBHEHUS MOBEPXHOCTMN BTOPOro nopsiaka kK KAaHOHUYEeCKOMY BUAY.

dopMmbI TeKyLLen aTTecTauumn: KOHTponbHas paboTta
dopmMa NPOMEXYTOYHOM aTTecTaLuumn: 3K3aMeH

Koabl popmupyembix (cpopmupoBaHHbIX) komneteHumn: OlNK-1,2.4

B51.5.8.3 JluHenHaa anrebpa

Lenun v 3apaum yyeGHON OAUCLUUNIMUHDLI: B LUMPOKOM MOHMMaHUN CoOep)KaHue Kypca nu-
HenHoun anredpbl COCTOUT B NpopaboTke MaTeMaTUYECKOro s3blka ANns BblpaXXeHUst 0OHON 13
cambiX OBLINX naen CoOBPEMEHHOIO eCTECTBO3HAHUA — naen nMHenHoctTn. B npouecce unsy-
YeHUs Kypca NIMHENHON anrebpbl CTy4EeHTbl U3y4atoT BONPOCHI pa3peLimMMocT N CTPYKTYpbI
peLIeHnn CUCTEM NNHENHBIX YPaBHEHWI, OCBanBalOT abCTpakTHbIE NOHATUS NMHEMHOIO Npo-
CTpaHcTBa, 6asnca, NMHENHOro onepatopa, OUNMHENHOW 1 KBagpaTUYHON (hopMbl, a Takke
N3y4atoT KOHKPETHbIE NPUMEPHI, JaloLue peanu3auunio 3Tux abCTpakTHbIX MOHATUN.

B pesynbtate nayyeHus 6a3oBoM YacTu UUKa CTYAEHT OOJTKEH:
- 3Hamb OCHOBHbIE MOHATUSA U MeTOAbl NMMHENHON anrebpsbl;
- yMemb NPUMEHATb METOAbI NMMHENHOM anrebpbl NS peLleHns NpakTU4ecKux 3aaay;
- eyladempb MeTogamu NMIMHEHON anredpbl.

MecTo y4yebHOM avcumnnuHbl B cTpyktype OOI: OucuunnuHa «JlnHenHaa anrebpa» oT-
HOCUTCA K MOAyM MaTemMaTudecknx gucumninmH 6asoBon vactm 6noka b1 OucunnnuHbl
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(mogynu) noarotoBkn obyyatowmxcesa no HanpaeneHuto 11.03.04 BnekTpoHKa N HaHO3NEK-
TPOHMKa.

KpaTtkoe copepxaHue (AmaakTuyeckne eanHULbl) y4eOHON AUCLMNIIUHDbI

Pasgen 1. MaTpuubl n onpeaennTenu.

MpsimoyronbHble maTpuubl. Cymma maTtpul, NponsBeAeHMe MaTpuLbl Ha YNCIO, YMHOXEHNE
mMaTtpuy,. CBoncTBa 3TMX onepauunn. NepectaHOBKU, MHBEPCUM, TPAHCMO3NLINN, NOACTAHOBKM.
Onpegenutenb KBagpaTHOM MaTpuubl, CBOMCTBa onpeaenutend. PasnoxeHue onpegenvre-
NS No anemMeHTaM CTpokM unn ctonbua. Teopema Jlannaca. OnpegenuTens NpousBeaeHUs
maTpuy. ObpaTHas matpuua, Kputepuin o6paTMMocTu, BbluMCneHne obpaTHOM MaTpuLbl.
Pazpen 2. CucrtemMbl NIMHENHbIX YPaBHEHUN.

PaHr maTtpuupbl. Teopema o 6a3ncHOM MUHope. PaHr npon3BeaeHns maTpul,. SneMeHTapHble
npeobpasoBaHUs CTPOK MaTpuULbl U UX NPUMEHEHUE K BblMUCNEHUIO paHra matpuubl. Cucte-
Mbl NIMHENHBbIX ypaBHeHM. OCHOBHbIE OnpeaerneHns: YacTHoe 1 obLlee peLLeHns, COBMeCT-
Hble U HECOBMECTHbIE CUCTEMbI, 3KBMBANEHTHOCTb cucTeM. Teopema Kpamepa. Kputepun
COBMECTHOCTU CUCTEM JIMHENHBbIX YpaBHeHU (TeopeMa KpoHekepa - Kanennu). MeTopg Nayc-
ca peLleHnst CUCTEM NIMHENHbIX YpaBHEHUN. JlnHeHble ogHopoaHble cuctembl (JIOC). Ceon-
cTBa pelweHnn. dyHgameHTanbHaa cuctema pewweHun (PCP). Teopema o PCP. CtpykTypa
obuwero pewwenna JIOC. HeogHopogHble cuctembl (JIHC). CtpykTypa obuiero pewenuns JIHC.
Paspgen 3. JluHenHble npocTpaHcTBa.

AKcuomaTunka nuHenHoro BekTopHoro npoctpaHcTea (J1BI1), npumepsbl, ceonctea J1BI1. Jlun-
HenHas 3aBMCUMOCTb cucTtembl BekTopoB B JIBI1. basuc n pasmepHoctb J1BI1. KoopauHaThl
BEKTOpa B AaHHOM Gasuce. MaTpuua nepexoga ot ogHoro 6asuca k gpyromy, npeobpasoBa-
HWe KoopAuMHaT BeKkTopa npu nepexode K HoBomy Gasucy. NognpoctpaHcTBo. Cymma mn ne-
peceyeHne noanpocTpaHCcTB. JIMHenHble 060MoYKM N TeopeMbl O pa3mepHocTu. 3omop-
duam JIBIN. EBKNMMAOBO NpOCTpPaHCTBO, onpeaeneHune n npumepsl. HepaseHcTsa Kowwn - by-
HAKOBCKOIO U TpeyrofbHuka. O0LWwun Bna ckansapHoro npom3segeHnsa B KOHEYHOMEPHOM €B-
KnuaoBoM npocTtpaHcTBe. OpTOroHasibHOCTb U OPTOHOPMUPOBAHHOCTL CUCTEMblI BEKTOPOB.
[Mpouecc opToroHanu3aumm cMCTeMbl BEKTOPOB.

Paspnen 4. JlnHenHble onepaTopbl.

OnpepeneHne nuHenHoro onepartopa. Npumepbl. O6pas 1 5a4po NMHENHOrO onepaTopa.
MaTpuua nuHenHoro onepaTopa B AaHHoM 6asuce. NpeobpasoBaHne maTpuubl oneparopa
npu nepexoae ot ogHoro 6asuca k gpyromy. [1encteums ¢ nuHerHbiMmn onepatopamu. Obpat-
HbI onepaTop, ero ceoncTea. Kputepui obpatumocTu. MNoanpocTpaHcTBa, MHBapUaHTHbIE
OTHOCUTENbHO onepatopa. CobCTBEHHbIE BEKTOPbLI U COBCTBEHHbIE 3HAYEHUSA NIMHENHOTO
onepartopa, Ux CBOMCTBA. XapakTepucTu4yeckoe ypaBHeEHNE. YHUTAPHbIN N CaMOCONpPSKeH-
HbI onepaTopbl. CBONCTBA COBCTBEHHBLIX 3HAYEHNN N BEKTOPOB CaMOCOIMPSHKEHHOro onepa-
Topa. CyllecTBoBaHWEe OPTOHOPMUPOBAHHOIO 6asnca n3 cobCTBEHHbIX BEKTOPOB CaMOCO-
NPSAXXEeHHOro orneparopa, HaxoXxaeHue ero.

Paspen 5. KagpatuyiHbie ¢oopMbl.

JInHenHas, GunuHerHasa n kBagpatmyHasa oopmel B JIBI. Matpuua kBagpatudHom oopMbl
(K®P) n ee npeobpasosaHne npu nepexoae kK Hosomy 6asucy. PaHr n nigekc Ko. Teopema
JTarpaHxa o npuBegeHnn K& k gnaroHansHoMy Buay. Teopema Akobu. 3akoH nHepummn K.
Kputepui CunbBecTpa NnonoxuTtenbHon onpeaeneHHocTn Ko.

PopMbl TEKYLLEeN aTTeCcTalmmn: KOHTposnbHas paboTa
dopma NpomMeXXyTOYHOM aTTecTauun: dK3ameH

Koabl hopmupyembix (cchopmmpoBaHHbIX) komneTeHummn: ONK-1,2,3
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51.5.8.4 BeKTOpHbLIN U TEH30PHbLIN aHanNu3

Llenn v 3apaun y4e6HOM ANCLUNIINHDI:

N3y4eHne B3anMOCBA3N KPUBOSTIMHENHBIX, MOBEPXHOCTHLIX N KPAaTHbIX MHTErpanoB, 0COBEHHO
dopmyn OcTtporpaackoro - aycca n Ctokca, Heo6X0aANMO ANst U3yYeHUs MaTemMmaTU4eCcKoM
UMK, INEKTPOLMHAMUKN, KBAHTOBOM MEXaHUKM U Apyrux dmsndecknx kypcos. Npeobpa-
30BaHune anddepeHumanbHbIX BbIPaXXeHUI C NMOMOLLbIO Habna - MCYMUCNEeHUa 1 3aMeHa ne-
peMeHHbIX B AnddepeHumanbHbiX onepatopax Ansi KPMBOMHENHbLIX CUCTEM KoopauHaT C
NMOMOLLIbIO KO3hbmumeHToB Jlama ABNSOTCA OCHOBHBIMU TEXHUYECKMMW NpuemMamm npu pa-
0oTe C ypaBHEHUAMM B YACTHbIX NPOU3BOAHLIX. MeToabl TEH30PHOMO UCYMCEHUS NpUMe-
HAOTCA NPU U3YYEHUN PENATUBUCTCKUX TEOPUIN U NSt aHanM3a ChsOLWHbIX Cpea.

MecTo yyebHOM AncumunnuHbl B cTpykType OOI:

AvcumnnuHa «BeKTOpHbIN UT TEH30pPHbIA aHanmn3» OTHOCUTCA K MOZYS0 MaTeMaTU4eCKUX
ancumnnui 6asosor Yacty 6noka b1 OucumnnuHel (Mogynn) NOAroToBKM OBy4varoLmxcs no
HanpasneHmto 11.03.04 SnekTpoHMKa U HAHO3NEKTPOHMKA.

KpaTkoe copepxaHue (AuAaKTMyeckue eguHULbl) y4eO6HOW ANCLUUNIIUHBI

CkansapHble M BekTopHble nond. [OuddepeHumansHble onepaTopbl. [lpaBuna Habna-
ncumncnenus. MNnowaagb noBepxHocTn. [loBepxHOCTHble uHTerpanel 1 1 2 poga. dopmynbl
OcTtporpaackoro-laycca n Crtokca. VIHBapuaHTHOe onpefeneHne AMBEPreHuMM u poTtopa.
MoTeHumnaneHble W coneHomganbHble BeKkTopHble nonsd. KoadduumneHTtol Jlama. dopmynbl
Ana  rpagveHTa, AMBepreHuun, potopa v onepatopa Jlannaca B OpTOroHanbHOW cUcTeMe
KoopanHat. [1BoncTBeHHble 6a3uckl. KoBapmaHTHbIE U KOHTpaBapuaHTHbIE KOOPAMHATLI BEK-
TopoB. ObLiee onpegeneHne TEH30pOB NMPOM3BOSIBLHOIO Nopsiaka. 3anncb B TEH30PHbIX 0060-
3Ha4eHusIX npeobpas3oBaHU KOOPAMHAT BEKTOPOB, MaTpuL JIMHENHbIX ONepaTopoB U KBad-
paTUYHbIX hopM. TeH30pbI AedhopMaumni, HaNPsHKEHNN, OTHOCUTESbHBIX CMELLEHUM.

CDopma npome)KyTquoﬁ aTTecTaumn. 3a4eT

Koabl popmupyembix (cpopmupoBaHHbIX) komneteHumn: OlNK-1,2

B1.5.8.5 Teopusa pyHKUMN KOMNNEKCHOro nepemMeHHoro

Lenu n 3apgaum y4ebHOM ANCUMNNUHBI: N3y4YeHUE KOMMIIEKCHbIX YMCen, apndpmeTnieckmx
onepaunmin ¢ KOMMSEKCHbIMU YMuCnaMn U MX reoMeTpPUYECKOro CMbICna; n3ydeHne qyHKUNUn
OLHOr0 KOMJIEKCHOIO NePemMeHHOro U Mx OCHOBHbIX CBOWCTB; U3y4yeHue rnoBeaeHus yHKuMm
KOMIMMEKCHOMO MEPEMEHHOr0 B MHOrOCBSA3HbIX 00NacTsx; pasBuMTME HaBbIKOB BblYUCIEHUS
NPOU3BOAHbIX U UHTErpanoB PYHKUNN KOMMNEKCHOro NepeMeHHoro; n3y4eHne OCcHOB onepa-
TOPHOro MeToda pelleHuss andepeHumanbHbIX ypaBHEHUN; U3yYeHNE METOAOB peLleHus
KpaeBblX 3a[a4 3MeKTPOCTaTUKN N TMaAPOAUHAMUKN METOAOM KOHGOPMHbIX OTOBpPaXXeHU.

B pesynbtate nayyeHus 6a3oBoOM YacTu UUKa CTYAEHT OOJTKEH:
- 3Hamb OCHOBHbIE MOMOXEHUS1 TeopUM (PYHKLUIN KOMMSEKCHOIO NEPEMEHHOTO ;
- yMemb NPUMEHSITb MeTObl peLleHn C NPUMEHEHNEM (PYHKLUUIN KOMMMEKCHOro NepemMeHHo-
ro ons npakTu4ecknx sagav;
- g/1lalemb MeToA4amMu TEOPUN (PYHKLMUIA KOMMNEKCHOrO NepeMEHHOrO.

MecTo y4yebHOM AncumMnnuHbl B cTpykType OOI:
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AvcumnnuHa «Teopuns PyHKUMN KOMMNEKCHOrO NepeMeHHOro» OTHOCUTCA K MOy mMarte-
MaTuyecknx aucumnnmH 6asoson vactm 6noka b1 [OucumnnuHel (Moaynun) NoAroToBkn o6y-
vatowmxcsa no HanpasneHuto 11.03.04 BnekTpoHMKa U HAHOJMNEKTPOHMKA.

KpaTkoe copepxaHue (AuAaKTMyYeckue eauHULIbI) y4eO6HOW ANCLUNIIUHBI

[MoHATME KOMMNMEKCHOro 4ucna, apumeTndeckue OencTBUA HaL KOMMMEKCHbIMU Yucramu,
pasnu4yHble opMbl 3arMMCKU KOMMNIIEKCHOIO Yncna, Moayfb U apryMeHT KOMMMEKCHOro ymcna,
NoHsATME BGeCKOHeYHO yaaneHHon Touku. NMpeaen 4yMcnoBow MOCNeaoBaTeNbHOCTM Ha KOM-
NAEKCHOW NMOCKOCTU, ero reomeTpudeckas nHTepnpetaumsa. NoHAaTne obnactv B KOMMNeKc-
HOWM NNOCKOCTW, OAHOCBSA3HbIE U MHOTrOCBsI3Hble 06nacTu. MNMoHATUE PYyHKLUUN KOMMIEKCHOMO
NnepemMeHHOro, Of4HO3Ha4Hble U MHOrO3HayHble YHKUUKW, npeden (OyHKUMU KOMMIIEKCHOro
NepeMeHHOro, anemeHTapHble (OYHKLMM KOMMMEKCHOro nepemeHHoro. OTobpaxeHus, ocy-
wecTtenaemble YHKUMAMM KOMMNIIEKCHOIO NepeMeHHOoro. MNMoHATue aHanUTUYHOCTU (PyHKUMK
KOMIMMEKCHOIO MNepeMeHHOro, CBOMCTBA aHanutuyecknx ¢yHkumn. Teopema Kowwun. Pagbl
Tennopa, cxoanmocTb pagoB Tennopa,obnacte cxognmocTu psiga Tennopa. Teopembl Ben-
epwTpacca n Abens; npusHakn danambepa n Kowwn cxogmmoctn psiga, pagunyc CXoanmMocTm
paga. lNpoussogHas YHKLMM KOMIMIEKCHOro nepemeHHoro; Teopema Kowwu-Pumana, gud-
epeHUMpYEMOCTb aHaNMUTUYECKUX (PYHKUUIW. TloHATUE uHTerpana (OyHKUUU KOMMIEKCHOro
NnepemMeHHOro, CBA3b C KPUBOMMHENHBIMU MHTErpanamu, UHTerpan no KpUBOM B KOMMSIEKCHON
nnockocTn, Teopema Kown Onsi OOAHOCBA3HOM M MHOMOCBSA3HOM obnacTten; MHTerpasnbHas
dopmyna Kowwu, Teopema Mopepa. PasnoxeHne He aHannMTU4eCcKon OyHKLMUN B CTENEHHOM
psag, pag JlopaHa. CxognmocTtb paga JlopaHa, obnacte cxoanmMocTu paga JlopaHa, Teopemn
Abens. Knaccudumkaumnsa ocobbix Touek PyHKLUM KOMMNIIEKCHOTO NEPEMEHHOIO Ha OCHOBaHUMU
nosegeHs psaga JlopaHa: ycTpaHumasi, nontc, cywecTBeHHO ocobas. NoHaTue BblveTta. Oc-
HOBHas TeopemMa Teopuu Bbl4ETOB. BblyeTbl B KOHEYHOM M BECKOHEYHO yaaneHHOW To4Kax,
dopmMyna Bbl4eTa B nositoce m-ro nopsigka. NpunoxeHme Teopun BbIMETOB K BblYUCIIEHUIO
onpeerneHHbIX UHTerpanos, uHTerpansl PpeHens n Oupuxne. Teopembl CnoxeHUs, NoOA4o-
Ous, 3anasgbliBaHus, cMeLleHns, anddepeHunpoBaHns N MHTErpPUPOBaHNSA U300paXkeHun,
n3obpaxxeHne nNpoM3BOOHbIX NOObLIX NOPSOKOB, MHTErpana, npefesibHble COOTHOLUEHUS
Mexagy opurmHanamm u msobpakeHusMn, Teopema cBepTbiBaHUs. VIHTerpupoBaHue oOblk-
HOBEHHbIX AN depeHumanbHbIX ypaBHEHNHN,

PopMbl TEKYLLEeN aTTecTaummu: KOHTporbHas paboTa.
®dopma NPOMEXYTOYHOM aTTecTauun: SK3aMeH.

Koabl hopmupyembix (cchopmupoBaHHbIx) komneteHummn: Ol1K-1,2,3

B51.5.8.6 OuddepeHunanbHbIe YpaBHEeHUs

Lienu 1 3apaym y4e6HON AUCUMNNUHBI: LENb U3YYeHUs OUCLUNIIMHBI 9BNSETCA OCBOe-
HMe TeopeTU4EeCKNX OCHOB OBObIKHOBEHHbIX AnddepeHumnanbHbiX YpaBHEHUIN, a Takke npu-
obpeTeHne NpakTUYEeCKUX HaBbIKOB WX WUHTENPUPOBAHUS M B TOM Yucre NpUBMmKeHHbIMU
MeTogamu.

B pesynbtate nayyeHus 6a3oBoK YacTu LUUKIa CTYLEHT OOJTDKEH:
- 3Hamb OCHOBHble AnddepeHunanbHble YpaBHEHUS ;
- ymMemb NPUMEHSITb MEeTOAbl pelleHun anddepeHunanbHbiX YpaBHEHUN AN peLleHus
npakTU4ecKnx 3agav;
- g/1lalemb MeTo4amMu peLlleHu auddepeHumanbHbIX YpaBHEHUN.
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Mecto y4yebHOM gucumnnuHbl B cTpyktype OOI: [AducumnnunHa «OuddepeHunanbHble
YpaBHEHUSA» OTHOCUTCA K MOZYMN0 MaTeMaTuyeckux AucumniuH 6asoBon yactm 6noka b1
OucumnnuHbl (Moaynu) noarotoBku oby4vatowmxcs no HanpasneHuto 11.03.04 OnekTpoHuka
N HAHO3MEKTPOHMKA.

Kypc «OuddepeHunansHble ypaBHeHUs1» GasmpyeTcs Ha Kypcax «MaTematmyeckun aHa-
nm3» n  «JlnHenHaa anrebpa». [lpakTnyeckne HaBblKM WU TeopeTudeckne 3HaHus andde-
peHumnanbHblX YpaBHEHUW WCMNONb3YTCA Aanee npu U3ydeHuu Opyrux mMatemaTUdecKux
ANCLMNIINH, KyPCOB TEOPETUYECKON (OU3NKM a Takke MHOIMX CMELKYpPCOB.

KpaTtkoe copepxaHue (AumaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Paspgen 1. QuddepeHumnanbHble ypaBHEHUS NepBOro nopsaaka.

OnuncaHue 3akoHOB npupoabl B popMe andpdpepeHuymnanbHbiX ypasHeHUn. OCHOBHbIe ornpe-
aenenunda. NeomeTpuyeckasa nHTepnpeTaunsa anddepeHumanbHoro ypaBHeHMs nepBoro no-
psidka, paspeleHHOro OTHoCcUTeNbHO npounssogHon. MeTtoa m3oknuH. MNocTtpoeHne anddoe-
peHUnanbHOro ypaBHeHUa No obLieMy pelleHuto. YpaBHEeHUs C pasgensiowmMmmica nepe-
MEHHbIMW U NpuBOAUMbIE K HAM. OOHOPOAHbIE YpaBHEHUS. YpaBHEHUS, NPUBOAUMbIE K Of-
HopoAaHbIM. JIMHenHble guddepeHunanbHble ypaBHEHUS nepBoro nopsigka. CTpyktypa ob-
Lero peweHust IMHENHOr0 Heo4HOPOOHOro ypaBHEHUA. YpaBHeHua bepHynnu n Pukkatu.
YpaBHeHMe B nosiHblx anddepeHumanax. lNoHatTue nepBoro mHTerpana. VIHTerpmpyowmm
MHOXUTErb. [prUeMbl OTbICKaHUSI MHTETPUPYIOLLNX MHOXUTENEN. Teopema CyLeCTBOBaHNA U
€MHCTBEHHOCTUN pelleHns anddepeHumansHoOro ypasHeHna nepBoro nopsigka, paspeLueH-
HOro OTHOCUTENBHO NPon3BoaHONM. MNpuHUKMN CxMmatrowmx otobpaxeHut. MeTtoq nocnegosa-
TenbHbIX NpubnumxkeHnn. MNMpogormkeHne pelleHnsa. Henpogomkaemoe pelleHne u ero no-
CTpoeHune. Teopema O NMpPUMbIKAHUN HENPOAOIHKAEMOro pelleHnsa K rpaHuue obnactu. Cre-
NeHb rnagkocTn peweHnn aunddepeHumanbHOro ypaBHeHusi. HenpepblBHas 3aBUCUMMOCTb
peweHns andpdepeHuUmMansHOro ypaBHEHUS OT HayarnbHbIX YCIOBUIA U OT napamMeTpoB. [1po-
CTble 0cobble ToYkN, ux knaccmdukauma. Ocobble pewenuns. OuddepeHumnanbHblie ypaBHe-
HUSA NepBOro nopsigka, He paspelleHHble OTHOCUTESIbHO MPOU3BOAHOW. YpaBHEHUS, He CO-
aepxawme sIBHO He3aBMCMMOMW NepemMeHHOW, HEU3BECTHOM (OYHKUUW. YpaBHEHME C OOHO-
poaHou doyHKumMen B neson Yactu. O0Lwmi cnyvam BeegeHust napameTtpa. AudpdepeHuymnans-
Hble YpaBHEHUS, pa3peLLrMble OTHOCUTENbHO apryMeHTa unv Hen3BeCcTHOW OyHKUUKN. YpaB-
HeHus Jlarpanxa n Knepo. MNoHaTtne o6 ormbarowen cemencresa KpuebiX. Teopema 06 oru-
Datollen cemencTBa MHTErpanbHbiX KPUBbIX. TeOpema CyLleCTBOBAHUA pelleHus audde-
peHUManbHOro ypaBHEHUs NMEPBOro nopsigka, He paspelleHHOro OTHOCUTENBHO MPOU3BOA-
HOW. P-ONCKPUMMHAHTHAA KpMBasi U ee CBA3b C 0COBbIMU peLLEHNSMU.

Paspen 2. AnddepeHumanbHble ypaBHEHUA BbICLUUX MOPAAKOB.

OnddepeHumanbHoe ypaBHEHUE N-TFO NOpsiAKa, paspeLleHHOe OTHOCUTESNbHO CTapLuen npo-
n3sogHon. CeegeHne ero K HopMasnbHOW CUCTEME ypaBHEHUI. TeopeMbl CyLeCcTBOBaHNA U
€NHCTBEHHOCTU, HerNnpepbiBHOM 3aBUCMMOCTU peLleHUs HOpMarnbHOW CUCTEMbl OT Havarlb-
HbIX YCMOBMMA M OT MapaMeTpoB. Teopema CyLleCTBOBaHUA U €OMHCTBEHHOCTU peLUeHUs
YpaBHEHUSA N-ro Nopsiaka, paspeLleHHOro OTHOCUTESNbHO CTapLlen NpoOuM3BOAHON, Kak crej-
CTBME TEOPEMbI CYLLIECTBOBAHUSA U €4MHCTBEHHOCTU pPeLLEeHUs HOpMaribHOW cuctemMbl. YacT-
Hble crydyan anddepeHumanbHOro ypaBHeHUS N-ro nopsaaka, AonycKatowmne noHmxXeHne no-
psagka. Teopema CywecTBOBaHUS U €OUMHCTBEHHOCTM peLlleHust NIMHeNHOro auddepeHum-
anbHOro ypaBHEHUS N-ro nNopsigka ¢ HenpepbiBHbIMK KO3 duruneHTtammn. Obwaa Teopus nu-
HEeWHOro opHopogHoro AuddepeHuManbHOro ypaBHeHUs n-ro nopsigka. Onpegenurenb
BpoHckoro, npoBepka He3aBUCUMOCTWU pelleHnin. dPyHaameHTanbHas cuctema peLleHun.
CTpykTypa obuiero peleHusi JIMHEMHOrO0 OAHOPOAHOro AnddepeHLManbHOro ypaBHEHUS.
TeopeMbl 0 MakCcMMaribHOM 4Yucrie JIMHEMHO-HE3aBUCUMbIX PELLUeHUA N O TOXOECTBEHHOCTU
ypaBHeHU. ocTpoeHne nuHenHoro anddepeHumanbHoOro ypaBHeHNA No pyHOaMeHTanb-
HoWn cucteme pelleHnin. dopmyna Jinysmunnsa un ee npumeHeHmne. Cnocob NoHMXKeHnsa nopsaka
NMHENHOro OQHOPOOHOMO YpaBHEHUSA NMPU U3BECTHOM YacTHOM pelleHun. CTpykTypa obuiero
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peweHns NMHENHOro HeogHOPOAHOro AnddepeHuUMansHOro ypaBHEHUA N-ro nopsgka.
MpuHUun cynepnosvuun. MeTtoa Bapmauuu MNPOU3BOJSIbHBLIX MOCTOAHHBIX Af1S1 OTblCKaHWUSA
YACTHOrO peLUeHNa Heo4HOPOOHOro ypaBHeHUA Nn-ro nopsgka. OyHkuusa puHa. JinHenHoe
O[HOPOAHOE ypaBHeHWE N-r0 nopsaka C NOCTOAHHbIMU KoadduumeHTamun. OnepaTtopHble
MHOrou4rneHbl 1 X CBOUCTBa. Pa3noxeHne onepaTtopHOro MHOro4rieHa Ha fiMHenHble MHOXU-
Tenu. [lenctene onepaTtopHOro MHOro4rieHa Ha npocrenwmne yHkumn. dopmyna cMmeLleHus.
XapakTepucTn4eckum MHOrouYNeH N xapakrepuctmyeckoe ypasHeHue. [locTpoeHune dyHOa-
MEHTanbHOW CUCTEMbl PELUEHNA JIMHENHOTO OAHOPOLHOr0 ypaBHEHUSI C MOCTOSIHHbIMWU KO-
apduumeHTammn B crnyyae NpoCTbIX M KpaTHbIX KOPHEW XapaKTepuCTMYEeCKOro MHoroudsieHa
(OencTBUTENbHBIX UM KOMMIIEKCHbIX). JIMHENHbIE HEOAHOPOAHbIE YPaBHEHUS C MOCTOSAHHbI-
MU KoadbdmumeHTamm. KBasmnonnmHombl 1 nx ceorcTBa. CTPyKTypa YacTHOrO peLleHust nu-
HENHOro Heo4HOPOAHOIo ypPaBHEHUS! C NOCTOSHHLIMU KO3 pUUMeHTaMmn 1 KBasmnorMHOMOM
B npason 4actn. OnepaTopHbld MEeTOA OTbICKaHMUS YaCTHOTO peLUEeHUs Takoro ypaBHEHUS.
YpaBHeHve dunepa. VIHTerpupoBaHMe O4HOPOAHbLIX NUHEWHbIX AnddepeHumanbHbIX ypas-
HEHUN C nomoLlubto paaoB. OTbiCkaHMe yHOAMEHTANbHON CUCTEMbI PELUEHUN YpaBHEHWI
Aunpun n beccens.

Paspen 3. Cucrembl 06bIKHOBEHHbIX aucgdepeHumanbHbIX ypaBHEHUN.
OKBMBANEHTHOCTb HOpMaribHOM cuctemMbl N anddepeHunanbHbIX YypaBHEHUI OAHOMY ypaB-
HEHUIO N-ro nopsigka, paspeLleHHOMY OTHOCUTENbHO CTapllen Npou3BOAHOW. Teopembl O
HenpepbIBHON 3aBUCUMOCTU U HenpepbIBHOW AnddepeHUnpyeMoCTU peLlleHns HopManbHOn
CUCTEMbI MO HavarbHbIM YCNOBUAM W Mo napameTpy. [lepBble nHTerpansl HopmMarbHOW Cu-
cTeMbl AndepeHumanbHbiX ypaBsHeHun. Heobxogumoe n goctatoyHoe ycrnoBue Ang Toro,
4YTO6bI HenpepbIiBHO-AMddepeHUmnpyemasn QyHKUNA Oblna NepBbiM MHTErPANIOM HOPManbHOM
cucteMbl. TeopeMa O MakcMMaribHOM 4YUCREe He3aBMCUMbIX NEepBbIX WHTEerpasnoB. OKBMBa-
NEHTHOCTb OTbICKAHUA N HE3aBMCUMbIX NEePBbIX MHTErpasioB NOCTPOEHUO obLero pelueHus
HOpManbHOW cucTtembl. MNMOHWXKEHME nopsiaka HOpMaribHOM CUCTEMbl, €CNU U3BECTHa YacTb
nepsbiXx MHTErpanos. CummeTpuyHas copma cuctembl anddepeHumanbHbIX YpaBHEHUN.
NHTerpnpyemble kombuHauun. Obwas Teopust NMHENHbIX OOHOPOAHbIX cuctem anddepeH-
LUManbHbIX YPaBHEHUA C HenpepbiBHbIMU KO duumeHTtamun. dyHaameHTanbHas cucrema
peweHun. MNocTpoeHne NUHEeNHOW OAHOPOLHOM CUCTEMbI MO (byHAAMEeHTanbHOW cucteme
peweHun. CTpykTypa obLiero peweHns NMHENHON HEOAHOPOAHOW cuctembl. MeToa Bapua-
UMM NPOM3BOSIbHbLIX MOCTOSHHbIX ANSA OTbICKAHUS YaCTHOrO peLleHust MIMHENHOW HeOo4HOPOa-
HOW cuctembl. JINHENHbIE OOAHOPOAHLIE CUCTEMbI C MOCTOSAHHLIMU KO3 bmumeHTaMmn. Xapak-
TEPUCTMYECKOE YpaBHEHME KaK ypaBHEHME Ha OTbiCKaHWe COOCTBEHHbIX 3Ha4YeHun U cob-
CTBEHHbIX BEKTOPOB MaTpuLbl cuctemMbl. Bng doyHaameHTanbHOM CUCTEMbI PELLEHUN B Chy-
Yae NPOCTbIX KOPHEN (OEeNCTBUTESNbHBIX U KOMMSEKCHbIX). Bug doyHOamMeHTanbHOM CUCTEMBI
pelweHnn B criydasax, Korga xapakTepucTudeckoe ypaBHEHWE MMeeT KpaTHble KOPHW U pas-
NNYHbIE 3HAYEHUS paHra XxapakTepuctmyeckon maTpuubl. MeTon UCKNIYEHUs Ans JIMHENHbIX
CUCTEM C MOCTOSIHHBbIMU KO3huLmMeHTammn obLiero Bmaa.

Paspen 4. UHTerpanbHble ypaBHEHUS.

Knaccuduvkaumsa nuHenHbIX UHTerparibHbIX ypaBHeHUW Mo pogam. YpaBHeHus BonbTtepa.
YpaBHeHuss Ppearonbma 2-ro poga. YpaBHEHUSA C BbIpOXAEHHbIM sgpoM. CyllecTBoBaHue
peweHns ypaBHeHus ®pearonbMa ¢ mansim sapom. CyuwlecTBOBaHME peLLeHUs ypaBHEHUS
BonbTeppa. Teopembl Ppegronbma. CnektpanbHasa Teopust ypaBsHeHun dpegrornbma ¢ CUM-
MeTpudHbiMn gapamu. CBOWCTBA cnektpa CoOGCTBEHHbIX 4ucen. Teopema [unbGepTta-
Wmuata. 3agava Wtypma-IinyBunns v uHterpanbHble ypaBHeHUs. Teopembl M'unbbepta 06
WHTerpanbHOM NpeaCcTaBNeHun pelleHust KpaeBoun 3agaudn vepes pyHkuuio puHa. BeiBog
TeopeMbl CTeknoBa n3 teopemsbl 'mnsbepta-LUmnagra.

Paspen 5. YncneHHble MeToAbI pelieHus 06bIKHOBEHHbIX AnddepeHumnanbHbIX ypaB-
HEHUWN.
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MeToAabl, OCHOBaHHbIEe Ha pasnoxeHun B pag Teunopa. Metoabl PyHre-KytTa. lNorpeluHoctb
annpokcMmauun 1 yCTOMYMBOCTb Pa3HOCTHOM CXEMbl. YCTOMYMBOCTb M cxoammocTb. Oboc-
HOBaHWe MeToaa dunepa n ero Bbl4UCNIUTENBHOW YCTOMYMBOCTN.

Pasgen 6. BapuaunoHHoe ncyucneHue.

MpocTenwan 3ajaya BapuaunoHHOro ucumncrieHmsi. OCHoBHasi nemMma BapuauMOHHOIO Uc-
yncnenus. MNepsas Bapnauus. YpaBHeHne dunepa. Jkctpemann. OCHOBHble criydan MHTe-
rPUPYEMOCTWN ypaBHeHUs Junepa. PacwmpeHne BapuauuvoHHbIX 3agadv. BapuaumoHHas 3a-
Aadva Ha Knacce BEKTOPHbIX (PyHKUMI. BapmnaunoHHasa 3agada co ctapummm NponsBOaHbIMM.
YpaBHeHne Ounepa-llyaccoHa. BapuaumoHHasa 3agadya Ha knacce oyHKLUMA MHOMMX nepe-
MeHHbIX. YpaBHeHue 3unepa-OcTtporpagckoro. BapvaunoHHble 3aaymM Ha YCIOBHbIN 3KC-
TpemyMm. 3agava JlarpaHxa. M3onepumeTtpuyeckas BapuaunoHHas 3agada. BapuaumoHHbie
3aja4n C NMoABWXKHBIMU rpaHuuamMn. YCrnoBusi TpaHCBEpPCanbHOCTM pasnuyHbiX BuaoB. He-
Knaccuyeckme BapuaumoHHble 3adayun. 3agada onTUMarnbHOro ynpasneHus. MNMpuHumn mak-
cumyma J1.C. ToHTpsrMHa. PeweHne 3agjayn o6 onTumanbHOW OCTaHOBKE MaTtepuasibHOW
TOYKMW.

PopMbl TEKYLLEN aTTecTauumn: ABe KOHTPOSbHbIE PaboThI.
Popma NnpoMeXyTOHHON aTTecTaummn: andpdepeHUMpoOBaHHbIN 3a4eT.
Koabl popmupyembix (cbopmupoBaHHbIX) komneTeHuun: OlNK-1,2

B1.5.8.7 UHTerpanbHblie ypaBHEHUA U BapuauMoHHOEe ucymcneHume

Llenv n 3apa4n yue6HOM QUCLMNIINHDI:

Lenblo N3y4eHUs1 ANCLMNAMHBLI ABNSIETCS OCBOEHNE TEOPUM UHTErpanbHbIX YpaBHEHUA U Ba-
PUaLMOHHOIO NCYUCIIEHUS], a Takke NpuobpeTeHne NpakTUYEeCKUX HaBbIKOB MHTErPUPOBaHUS
YPaBHEHUIN N peLLeHnst BapMaLMOHHbIX 3a4au.

MecTto yuye6HOM aucumnnuHel B cTpyktype OOI:

Kypc «/HTerparnbHble ypaBHEHUA U BapuaunoHHOE UCYUCIIEHME» OTHOCUTCH K MOAYI0 Ma-
Tematuyeckux gucumnnuH 6asoBon 4actm 6noka B1 [AducumnnuHel (Moaynu) nogroToBKK
obyuarowmxca no HanpaeneHuto 11.03.04 SnekTpoHMKa N HAHOINEKTPOHMKA.

KpaTkoe copepxaHue (AuAaKTMyeckue eguHULLbl) y4eOHOW ANCLUNIIUHBI

Mpumepbl dyHKUMOHaNoB. NpuMepbl BapuUMOHHLIX 3agady. Bapuaums dyHkumoHana. Heob-
XoaMmoe ycrnoBue aKkcTpeMmyma dpyHkumoHanoB. OcHoBHas nemma. NoctaHoBKa BapuaumnoH-
HOW 3agaun. BbiBOA4 ypaBHeHMst dunepa gns 9  Ansa akctpemanen. 3agada o 6paxucro-
XpoHe. [NocTaHOBKa BapuauMOHHON 3agaun. BbiBo4 cuCTeMbl ypaBHEHU dunepa  Ans 9KC-
Tpemanen. NMoctaHoBka 3agayn. Metoa mMHOXuTenen Jlarpanxa. 3agayum 0 reogesmyeckmx
NMHUAX Ha cdepe, Ha Kpyrnom uunuHape. 3agada AupoHbl. MeTton nocnegoBaTenbHbIX
npubnumxeHuin. Pe3onbBeHTa. YpaBHEeHMs Tuna cBepTkU. YpaBHeHusa 1-ro poga. Metog no-
cnegoBaTtenbHbIX NpMbnvxeHnn. Pe3onbBeHTa. YpaBHEHUS C BbIPOXAEHHLIM S4POM. Xapak-
TepUCTUYECKME YnCcna U COBCTBEHHbIE (PYHKUMU. YPaBHEHUS C CUMMETPUYHBLIM SapoMm. [Mpu-
MEHEeHWe UHTerpanbHbIX NpeobpasoaaHnii.

dopmMa NPoMeXyTOYHOM aTTecTauuun: 3aveT

Koabl hopmupyembix (cchopmupoBaHHbIX) komneTeHummn: OlNK-1,2

51.5.8.8 Teopusi BepoaTHOCTEN U MaTeMaTUYecKass CTaTUCTUKA
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Llenn v 3apgayn yue6HOM AUCLUUNIIUNHDI:

CopepxaHue gucumninHbl «Teopuss BepoOSTHOCTEM W MaTeMaTtumyeckas CcTaTUCTUKa»
HanpaBneHO Ha O3HaKOMJSIeHNEe 00Yy4arLNXCH C OCHOBHBIMW MOHATUSMU U METOAAaMN TEOPUN
BEPOSITHOCTEN, MaesiMn M annapaTtoMm MaTemMaTU4ecKonW CTaTUCTUKWU, KOTopble HeobXxoauMMbl
npy o6paboTke pe3yrnbTaToOB SKCNEPUMEHTA, aHann3e crnyvYanHbiX SBNEHUN, BO3HUKAOLLMX B
pagnodun3anNYeckmx NpUNoXeHnsiX 1 Npu nepegade nHdpopmaumnn.

MecTo y4yebHOM AncuMnnuHbI B cTpyKType OOI:

AucumnnuHa «Teopus BEpOATHOCTEN U MaTeMaTUyeckass CTaTUCTMKa» OTHOCUTCSA K MOAYIO
MaTtemaTuyeckmx aucumnnumH 6asoson vyactu 6noka b1 [OucumnnuHel (Mogynun) NOAroTOBKM
obyyvatowwmxcs no HanpasneHnto 11.03.04 SnekTpoHMKa N HAHOINEKTPOHMKA.

KpaTkoe copepxaHue (AuAaKTMyeckue eguHULIbI) y4eO6HOW ANCLUNIIUHBI

Paspen 1. OCHOBHbIE MOHATUSI TEOPUM BEPOATHOCTEN.

1.1. SnemMeHTbl KOMBMHATOPUKM U CXEMBbI LLIAHCOB.

NcnbiTaHne n NOHATUE anemeHTapHOro cobbiTna. CxemMbl LIAHCOB: 3KCNepuMeHTbl ¢ 1 6e3
BO3BpaLLleHns, ¢ y4eToM 1 6e3 ydeta nopsaka.

1.2. AKcMomaTuka Teopumn BEpPOSATHOCTEN.

[MpocTpaHCTBO CnyyamnHbiX cobbiTUA U onepauumn Hag cobbiTnamu. Anrebpa u [J-anrebpa co-
ObITUA. AKCMOMbI BEPOATHOCTM U BEPOATHOCTHOE MPOCTpaHCTBO. CBOMCTBA BEPOATHOCTH,
BblTEKaIOLLME N3 aKCUOM.

1.3. Cnocobbl ncYMcreHnsi BEpOSITHOCTEN.

Cratnctuyeckoe, Knaccuyeckoe U reoMeTpuyeckoe onpenerneHns BeposTHocTen. BepoaT-
HOCTb Ha CYETHOM MNPOCTPAHCTBE 3fieMeHTapHbIX cobbiTu. 3agada broddoHa. Mapagokc
BepTpaHa.

1.4. OCHOBHbIE COOTHOLUEHUS TEOPUM BEPOSATHOCTEN.

YcnoBHas BEpPOATHOCTb TeopeMa yMHOXEHUs1 BEpoATHOCTEN. He3aBucumbie cobbiTus. Teo-
pemMa CIoXeHUs BEepOosiTHOCTEN. TeopemMa CNOXeHUa ONA He3aBUCUMbIX U HECOBMECTHbIX
cobbiTnin. opmyna nonHom BepostHocTn. Popmyna baneca.

1.5. OCHOBHbIE ANCKPETHLIE pacnpeneneHuns.

Cxema bepHynnun. Hanbonee BepoATHOE YNCO ycnexoB. [eomMeTprnyecKkoe pacnpeneneHue.
MMnepreomeTpuyeckoe pacnpegeneHne. Cxema He3aBUCUMMbIX UCMbITAHUA C HECKONbKUMMU
ncxogamn. KoHeudHble ogHopoaHble uenu Mapkosa. PacnpeneneHnue NyaccoHa.

Paspgen 2. Teopua cny4yanHbIX BeNTUYMH.

2.1. OCHOBbI TEOPUM CINYyYarHbIX BENNYNH.

CniyyanHble BenunuuHbl. PyHKUMA pacnpegeneHns BepossTHOCTEN U e€ cBoucTBa. [uckpeT-
Hble 1 abCOMTHO HeNpepbIBHbIE CrlyYalHble BeNUYMHBIL. [MNOTHOCTb BEPOATHOCTEN. PaBHO-
MEHOe, nokasaTenbHoe U HopManbHoe pacnpefeneHus. NpeobpasoBaHua NNOTHOCTEN Be-
pPOSTHOCTEN DYHKLUMM OT O4HOW CIlydanHOM BENNYUHBI: Crlydan MOHOTOHHbIX, HEMOHOTOHHbIX
N paspbIBHbIX OYHKLNNA.

2.2. MHOoromepHble OyHKUNKN pacrnpegereHus.

CniyyaiiHble BEKTOpPbI, UX (PYHKUMM pacnpedeneHmnsi n cBOMCTBa. YCNOBHbIE NIIOTHOCTU BEPO-
ATHOCTEN. HesaBucMble crnyyanHble BennymHbl. BeposaTHOCTHOe pacrnpegerneHve pyHKuum
HECKOSbKMX CryYanHbIX BENUYMH. PacnpegeneHne cymmbl, MpoOn3BeaeHNs N YacTHOro Cny-
YaliHbIX BEMWYMH. X>-pacnpeneneHue u pacnpeaeneHue CTblogeHTa.

2.3. HncnoBble XxapakTePUCTUKM CIly4arHbIX BENUYNH.

HayanbHble n UeHTpanbHble MOMeHTbl. MaTematuyeckoe oxugaHue u Aucrnepcus U ux
cBoucCTBaA. YMCnoBble XapakTEPUCTUKN 3aBUCUMOCTU: KoBapuauus U KoadouumMeHT Koppens-
.

2.4. lNpenenbHble TEOPEMBDI.

HepaBeHcTBa Yebbiwéra n Mapkosa. [NocnegoBaTenbHOCTU CRyYanHbIX BENUYNH U BUAbLI UX
cxoanmocTun. 3akoHbl 6nbunx yncen B gopme YebobiwéBa, XnuHumHa, bepHynnu u NyaccoHa.
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MpenenbHble Teopembl BUHOMMANBLHOrO pacnpeaeneHus: uHTerpanbHaa u anddepeHum-
anbHas Teopembl MyaBpa-Jlannaca. LleHTpanbHaga npegenbHas Teopema.

2.5. Xapaktepuctnyeckme yHKLNN.

XapakTepuctmyeckom pyHKumm n nx ceonctea. CBOMCTBO NONOXUTESTbHOW OnpeaerieHHOCTMU.
KyMynsHTbl criydanHbIX BENUYMH. ACUMMETPUA N akcuecc. [ayccoBbl COBOKYMHOCTU. MHoro-
MepHasa xapakTepucTuyeckas (PyHKUUSA rayCCoBOW COBOKYMHOCTU. [1BymMepHOe rayccoBo pac-
npegeneHue. SNnunc paccesHus. YCnoBHble rayccosbl pacnpegenenund. KoHeyHble ogHoO-
poaHble uenn Mapkoga.

Paspen 3. dnemMeHTbl MaTeMaTU4ECKOWN CTaTUCTUKMN.

3.1. JlnHenHas perpeccusi.

MocTtaHoBKa 3agayn nNporHosvposaHuda. CpefHekBagpaTuyHasa owwmnbka NIMHENHOrO NPOrHo-
3upoBaHus. KoppensunmoHHasa matpuua. KoadduumeHT koppensaummi. HekoppenmpoBaHHOCTb
N cTaTUCTMYecKas He3aBUCMMOCTb.

3.2. OCcHOBHble 3aa4ym MaTeMaTU4ECKON CTaTUCTUKM.

BbibopoyHbIn MeToa. NoHATMS BbIOGOPKKM, BbIODOPOYHOrO NpOCTpaHCTBa, ctatucTuku. Cratu-
cTnyeckne Kputepuu. Nposepka NPOCTON M CrIOXHOW rmnoTes. Kputepuun ans npoBepku rmno-
Te3 0 napameTpax HoOpMasnbHOro M GUHOMMWAaNbLHOro pacnpefeneHun. TodyeyHass U UHTep-
BanbHaa OUEHKM cTaTucTudeckoro napametpa. HepaseHcTBo Pao-Kpamepa. ToueuyHble
OLIEHKN CpefHero 3Ha4yeHus U aucnepcumn criydanHom BeSiMYuMHbL. [MOHATUS HecMeLLEeHHOMN,
COCTOATENBHOM N 3(PPEKTUBHON OLIEHOK napamMeTpoB. [NMpuBAMXKEHHbIN U TOYHbLIM MeToAbl
NOCTPOEHNS OOBEPUTENBbHBLIX NHTEPBANoB ANd cpeaHero. [loBeputenbHble MHTepBarbl And
HOpPManbHOro pacnpegesieHus.

PopMbl TEKYLLEN aTTecTauumu: KOHTporbHas paboTa.
Popma NpoOMeXYTOHYHON aTTecTauumu: andpdepeHuMpoBaHHbIN 3a4eT.

Koabl ¢popmupyembix (cpopmupoBaHHbIx) komneteHummn: OlK-1,2.5

B51.5.8.9 MeToabl mMaTeMaTuiyeckom usnku

Llenv n 3apayn y4ue6HOM QUCLUMNIINHDI:

Llenb ancumnnunHbl — 3yveHme aHanmMTUYecknx (TOYHbIX U NPUBNIMKEHHBIX) N YNCIIEHHbIX
METOAOB PeLLUEHNs NIMHENHbIX N HENTMHENHbIX YPaBHEHWU B YACTHbIX NPON3BOAHLIX, BO3HU-
Kalolmx B 3aga4ax COBPEMEHHON (PUBNKMN.

3agayuuv gUCLUUNIINHLI

. dopmynunpoBka punsndecknx 3agad, NpuBoaaLLMNX Kk anddepeHumanbHbIM ypaBHEHU-
M C YaCTHbIMW NPON3BOAHbLIMU

. OcHoBbl TeopuKn 0606LLIEHHBIX PYHKLMA U X NCNOSb30BaHUS AN NOCTPOEHUsS (PyH-
AaMeHTanbHbIX peleHnn anddepeHumanbHbiX ypaBHEHUI C HYaCTHLIMU NMPOU3BOAHbLIMUA

. MeTopg cdoyHkumn MpuHa pewwenuns 3agaydm Kowwn gns runepbonuyeckmx, napadbonunye-
CKUX U 3NNUMNTUYECKUX YPABHEHUM

. MeTopq pasgeneHus nepeMeHHbIX peLleHns KpaeBblX 3a4ay Ans ypaBHEHUN C 4acT-
HbIMW NPON3BOAHbLIMU

. Teopusa LWUtypma-JinyBmunns n ocHoBHble cneumarnbHble YHKLMN MaTeMaTUyYeCcKom
PU3nKu

MecTto yuyebHOM gucumnnuHbl B cTpykTtype OOI:

OvcumnnuHa «MeTtogbl MatemaTndeckon U3NKM» OTHOCUTCH K MOAYI0 MaTeMaTU4eCcKuUx
ancumnnui 6asosor Yactu 6noka b1 OucumnnuHel (Mogynn) NOAroToBkM OBy4vatowmxcs no
HanpaeneHutio 11.03.04 JnekTpoHUKa U HAHO3NEKTpOHMKa. [loaTomy npenogasaHue y4yeb-
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HOM gucumnnnHbl «MeToabl MaTemMaTuyeckon n3nkn» MeToANYECKN CBA3aHO C npenogaBa-
HMEM OpYrMX MaTeMaTuyeckux AuMCuMninH. PyHaameHTanbHble MOHATMS U daKTbl Kypca
«MeTogbl MmaTemaTnyeckon puankmu» UCMNONb3YTCH B Kypcax TeopeTndeckon pusmkm, Teo-
pun konebaHnn n pacnpocTpaHeHNs BOJSH, a TakkKe B APYrMxX MatemMaTUYECKUX OUCLMMIMHAX.
Takum obpasom, kypc “MeToabl MmaTemaTU4eckon M3nku” 3aHMMAET BaXHOE MECTO B pea-
nnM3aumm BHYTPUNPEeOMETHbIX NTOrMYECKNX U coaepKaTenbHO-MeTOAMYECKUX CBA3en obpaso-
BaTenbHON obnactn «MatemaTtumkar.

KpaTkoe conepxaHue (AuAaKTMyYeckue eauHULIbI) y4eOHON ANCLUNIIUHBI

BeeneHve B npegmert. MNoHsaTre anddepeHumanbHbIX ypaBHEHUI C YAaCTHbIMU NPOU3BOLHbI-
MUK BTOporo nopsagka. Knaccugukaums ypaBHeHUN, NnpuBeaeHne K KAaHOHUYEeCKOMY BUaY.
dusmnyeckne 3agayum, NpmBoasLMe K ypaBHeHMAMU runepbonumyeckoro tuna. lMocTaHoBka
KpaeBbIX 3ajad, npegernbHble criydan KpaeBblx 3agad. KonebaHna ©eCKOHEeYHOW CTPYHbI,
dopmyna [Janambepa, nonybeckoHe4yHasa cTpyHa. PelleHne kpaeBon 3agavnm B pamkax me-
ToAa pasgeneHnsi nepeMeHHbIX. [NoHATUE COBCTBEHHBIX (OYHKLUMIN N COBCTBEHHbLIX 3HAYEHWUMN,
nx ceorncTea. PelleHne HeogHOPOOHOro ypaBHeHUs napabonmyeckoro Tmuna, NoHATUE gyHK-
unm NpuHa. PelwleHne oben kpaeBor 3agayn.

dusnyeckne 3agaun, NnpuBosiLLIMe K ypaBHeHUAM napabonuyeckoro Tuna. octaHoBKa Kpa-
eBbIX 3ajad, npefenbHble crnydyan KpaeBblx 3agady Meton pasgeneHus nepemMeHHbIX Ans
ypaBHeHUn napadonuyeckoro Tuna. HeogHopoaHble napabonuyeckne ypasHeHUs, OYHKLNA
MpnHa ona ypaBHeHM napabonuyeckoro Tuna, obuias kpaesasi 3agadva. 3agada Ha Gecko-
HEeYHOW NpsaAMoun, PYHKUMA [pUHa ypaBHEHUS TENNONPOBOAHOCTU B 6€CKOHEYHOM MpOCTpaH-
cTBe.

MoHaTne obobweHHon dyHKumMW. [denbTa yHKUMS 1 ee cBoucTBa. AuddepeHumansHoe
ypaBHeHue ansa yHkumm 'puHa, noctpoeHne pyHKkummn NprHa ¢ NOMOLLBIO AenbTa OYHKLUMN.
dusnyeckne 3agayun, NpUBOAsSLLME K YPaBHEHUAM 3NNMNTUYECKOro Tuna. lNoctaHoBKka Kpae-
BbIX 3afay. YpaBHeHue Jlannaca n lyaccoHa. [NoHsATMe n cBONMCTBA rapMOHUYECKUX (DYHK-
unn. ®opmynel NpuHa. [MocTpoeHue pyHKUuM 'puHa ons annMnTUYecKnX ypaBHEHUN. Teo-
pus noTeHumnana. YpasHeHue ['enbmronbua, dopmynsl [[puHa ans ypaBHeHus [enbmrosibua.
®yHKkuMaA NpuHa ons ypaBHeHWUa ['enbMronsLa B OrpaHUYeHHON N HeorpaHuyeHHon obnacTu.
KonebaHus kpyrnon membpaHbl, pyHkunm beccens n nx ceorcrtea. Konebanusa cpepuyecko-
ro obbema, NnosIMHOMBbI JlexxaHapa n ux CBOUCTBa.

q)Oprl TeKymeﬁ aTtrecTayumn: KOJINTOKBUYM, KOHTPOJIbHaA pa60Ta.
dJopma npome)KyTquoﬁ aTTecTauumn: 3ayeT.

Koabl popmupyembix (cpopmupoBaHHbIX) komneteHumn: OlK-1,2.5

51.5.8.10 YucneHHbLIe MeTOoAabI

Llenu n 3agaum aucumnnmuHbI:

dopMMpoBaHNE 3HAHWUI M YMEHUIN, HEOGXOOUMbIX ANS UCMONb30BaHUSA MaTemMaTuye-
CKOro annapaTa Arnsi OCBOEHMUSI TEOPETUYECKNX OCHOB U NMPAKTMYECKOro MCMNONb30BaHUSA du-
3nyeckmx metogoB. OcBoeHMe MeTOA0B YMCIIEHHOro aHanusa, MeToAoB YMCIEHHOro pelle-
HMS MaTeMaTU4eCcKuxX 3agay, MoAEeNUPYOLMNX 3a4a4m U3MKN, eCTECTBO3HAHUS N TEXHUKK, a
TaKkkKe COBPEMEHHbIX METOOB aHanu3a matemaTudecknx mopenen. PopmmpoBaHue HaBbl-
KOB MOCTPOEHUS U MPUMEHEHUS MoOenen, BO3HMKAOLWMUX B NPakTUYECKOW OeATENbHOCTA U
npoBeaeHNsi pacyeToB MO TakUM MOAENSM.

B pesynbTaTte 0CBOEHUSI AUCLMNINHBI 00YyYaoLWMNCS OOIKEH:
3HaTb: MeTodbl YACNEHHOro aHanM3a; MeToAbl CUHTE3a U UccnegoBaHna Moaenen;
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yMeTb: MCMNOfb30BaTb MaTeMaTMYeckuin annapaT AN OCBOEHUSI TEOPETMYECKUMX OCHOB U
NPaKTU4YECKOro MCMOoNb30BaHNA U3NYECKMX METOAOB; WCMNONb30BaTb WMH(OPMAaLMOHHbIE
TEXHOMOrMn Ans peweHns uan4ecknx N TEXHNYECKMX 3aaad; afekBaTHO CTaBUTb U peluatb
3aJa4n nccrnegoBaHus CIOXHbIX OOBEKTOB Ha OCHOBE METOA0B MaTeMaTUdeckoro mMogenu-
pPOBaHMsI; OCYLLECTBNATbL dopMann3aumio 1 anroputmmsaumnio pyHKLUMOHMPOBaHUSA Uccneay-
€MOW CUCTEMDbI;

BnageTb: HaBblkaMy UCMNONb30BaHUA MaTeMaTM4YecKoro annapaTta Ans peweHus dusundye-
CKMX M TEXHMYECKMX 3adad; HaBblkaMu UCMONb30BaHUS UHAOPMALMOHHBLIX TEXHOMNOMMIN Ans
peLueHns Pr3NYECKNX N TEXHUYECKNX 3aday; HaBblkamMKn NpakTnyeckon paboTbl ¢ nporpaMmm-
HbIMM NakeTaMn MaTemMaTU4YeCcKoro MoaenMpoBaHUS.

MecTo yuyebHOM ancumnnuHbl B cTpykTtype OOI: QucumnnnHa oTHOCUTCA K MOgyrno Ma-
TemaTudeckmx aumcumnnmH 6asoBon yactm 6noka b1 ducumnnuHel (Mogynn) NOLrOTOBKM
obyvarowmxca no HanpasneHuto 11.03.04 SnekTpoHMKa U HAHOINEKTPOHMKA.

KpaTkoe copepxaHue (AMaakTudeckme eamHuuUbl) y4eOHON AucUMNAUHLIL: JucumnnmHa
COCTOUT U3 eBATU pasgenos. Pasgen 1. BeluncnutenbHbln kcnepumMeHT. MatemaTtunyeckme
moaenu. Metofbl yucneHHoro aHanuaa. Pasgen 2. Annpokcumaumns oyHKUNOHaNbHbIX 3aBu-
cumocten. Nutepnonaunsa. ObpaboTka akcnepumeHTanbHbIX AaHHbIX. Pasgen 3. YncneHHoe
andpdepeHumpoBaHne. Pasgen 4. YncneHHoe uHTerpuposaHue. Pasgen 5. Metoabl pele-
HUA OObLIKHOBEHHbIX AnddepeHumanbHbix ypaBHeHmin. Pasgen 6. Metoabl pelseHnsa and-
hepeHuManbHbIX ypaBHEHUIM B YaCTHbIX MPOU3BOAHbLIX U UHTEerpanbHbIX ypaBHeHUN. Pasgen
7. BbluncnurtenbHble MeToabl NiMHenHon anrebpbl. Pasgen 8. PeweHne HENUMHENHbIX ypaB-
HeHun. Pasgen 9. MeTtoabl onTtumusaumn.

Koabl popmupyeMbix KOMNeTeHLUN:

a) obwekynbTypHble (OK)

CMOCOBHOCTb UCMOMb30BaTb OCHOBHbIE 3aKOHbl €CTECTBEHHOHAY4YHbIX AMCUMUMNINH B
npodeccrnoHanbHON AeATEeNbHOCTU, NPUMEHATE METOA4bl MaTeMaTM4YecKoro aHanmsa u mMo-
AennpoBaHUs, TEOPEeTUYECKOro 1 aKcnepumMeHTansHoro nccnegosanns (OK-10);

CNocOBHOCTb BNageTb OCHOBHbIMU MeTogamMu, cnocobamu 1 cpeactBamun nonyyeHus,
XpaHeHus, nepepaboTkM MHOPMaUMU, UMETb HaBblkM PaboTbl C KOMMNBLIOTEPOM Kak cpef-
CTBOM ynpasneHunsa nipopmaumen (OK-12);

6) npodeccuonansHble (MK)

CMOCOBHOCTb NpeacTaBnATb aAeKBaTHYD COBPEMEHHOMY YPOBHIO 3HAHWUM HayYHYH
KapTUHY MMpa Ha OCHOBE 3HaHWUSl OCHOBHbIX MOSTIOXXEHUIN, 3aKOHOB M METOL0B €CTECTBEHHbIX
Hayk n matematuku (MK-1);

CNOCOBHOCTb BbISBNATL €CTECTBEHHO-HAaY4YHYO CYLLHOCTb Npobnem, BO3HMKaOLWNX B
xofe npodeccroHanbHON AEATEeNbHOCTU, NPUBIeKaTb AN UX PeLleHns COOTBETCTBYIOLLMMI
dusnko-matematmnyeckun annapar (MK-2);

CNOCOBHOCTb BNageTb OCHOBHbIMU NpuveMamu obpaboTkn u npeacTtaBneHns akcnepu-
MeHTarnbHbIX AaHHbIX ([1K-5).

O6wasn TpyaoeMKOCTb AUCUUNIUHBI: 3 3a4eTHble egmHuLbl (108 yacos).

Popmbl aTtTecTaummn: Popma TEKyLLEro KOHTPONs: TeCTUpoBaHue, pedepatsl, onpoc. Npo-
MeXyTO4Has aTTectaunsa — anpdepeHunpoBaHHbLIN 3a4eT.

Koabl hopmupyembix (cchopmmpoBaHHbIX) komneTeHummn: ONK-1,2,5

51.5.9. UHdopMaLIMOHHbIE TeEXHONOMMU
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Llenu n 3agaum gucumnivHbl:
Llenb aucumnnuHbl coctouT B noflydeHun 6a3oBbiX NpPeacTaBfeHUn O  A3blKe
nporpammupoBaHuns C, a Takke HavasrnbHbIX HAaBbIKOB NPOrpaMMnUpOBaHUS.
B pesynbtate ocBoEHUS ANCLMNINHBI 0BYyYatoLWMnCa OOMMKEH:

3Hamp: 0as3oBble TUMbl AaHHbIX, OMepauun uU MNPUOPUTET WX BbINOMHEHUS, MNpaBuna
BbIYMCINEHUS BbIPaXXEHUN, CUHTAKCUYECKME KOHCTPYKUMWN A3blKa, OCHOBHblE BGUGNMOTEYHbIE
PYHKLNN.

yMemb.! IPUMEHATb MOMYYEHHble 3HaHUS NPU CO34aHMUM MPOrpamMMHbIX NPOAYKTOB ANs
y4yebHON 1 NpoheccrmoHanbHON AeATENBHOCTMW.

gnademsb: HaBblkamu paboTbl C COBPEMEHHbIMU CpedaMn CO34aHus Mporpamm,
cpeacTBaMn KOMNUANPOBAHMSA, KOMMOHOBKN U OTNaaKW.

MecTo yyebHOM aucumnnuHbl B cTpykType OOI: ducumnnuHa otHocuTcs Kk 6asoBon va-
ctn 6noka b1 [OucumnnuHbel (Moaynu) noaroToBkn oby4vatowmxcsa no Hanpasnenuto 11.03.04
ONeKTPOHMKA N HAHOJMEKTPOHMKA.

[ns ocBOEHUs AaHHOW OUCLMNNUHBI TPEDYTCA 3HaHUS, YMEHUS U KoMneTeHuun, dopmu-
pyeMble B paMKax LLUKOSIbHOro Kypca MHAopMaTHKN U MaTEMaTUKK.

KpaTkoe conepxaHue (AuAaKTnyeckme eguHULbI) y4eOHOW ANCLUUNIIUHDI:

[vcumnnuHa cocTouT U3 cemu pasgenos.

Pasgen 1. BeegeHune. Victopusi BO3HMKHOBEHUS A3blka C. OCHOBHbIE MOHATUS.

Pasgen 2. Andasut ga3blka. Jlekcuyeckne eanHuULbI.

Pasgen 3. Tunbl gaHHbIX. [pocTble TUNbI AaHHbLIX. TUNbl onpegendemMble Nosib30BaTENEM.
Pasgen 4. BoipaxeHus. NMpaBuna BbluncneHns BblpaxeHu. Onepaumn. lNpuoputeT onepa-
Lun.

Pasgen 5. OnepaTtopbl. BeTBnenus. Linknoi.

Pasgen 6. ®yHkumn. MNpoTtoTunbl. ApryMeHThbl U napameTpbl. Krnaccel namaTtu.

Pasgen 7. ®yHkumMn hopMaTMpoBaHHOIO BBOAA-BbIBOAA. PYHKLMM OMHAMUYECKOrO pacnpe-
aenexns namaTtn. PyHkunmn obpaboTkm cTpok. Pannosble PyHKUUN.

Koabl ¢popmnpyemMbix KOMMNEeTeHLUN:
Mpouecc u3yyeHUss OUCUMMNNAWHBI HanpasfieH Ha (POpMUMPOBaHME INIEMEHTOB CreaylLnX
komneTteHumn B cootBeTcTBumM ¢ ®IOC BIMO n OOl BINO no gaHHOMY HanpaBneHuo noaro-
TOBKW (CneumanbHOCTK):

obwekynbmypHbix (OK): cnoCOBHOCTbIO CTPEMUTLCA K CaMOpPasBUTUIO, MOBbLILLIEHUIO
cBoen kBanudukauum n mactepctaa (OK-6); cnocoBHOCTbIO BNiageTb OCHOBHbIMU MeTo4aMu,
cnocobamun n cpeacteamm NonyyYeHus, xpaHeHus, nepepaboTkn nHpopmaunmn, UMeTb HaBbl-
K1 paboTbl C KOMMNBIOTEPOM KakK cpeacTBOM ynpasreHus nHgpopmaunen (OK-12);

rnpogbeccuoHasibHbix (I1K): rOTOBHOCTbIO y4YUTbIBaTb COBPEMEHHbIE TEHOEHLMN pa3Bu-
TUSI 3NEKTPOHUKN, U3MEPUTENBHON N BbIYUCTIUTENBHON TEXHUKN, MHAOPMALMOHHBIX TEXHOSO-
rmn B ceoen npogeccnoHansHomn aearenbHocTu (MK-3); cnocobHOCTLIO BNageTb OCHOBHBIMU
npuemamm obpaboTkn U nNpeacTaBneHuss akcnepuMeHTanbHblix AaHHbIX ([MK-5); cnocobHo-
CTbi0 paspabaTbiBaTb NPOEKTHYIO Y TEXHUYECKYIO JOKYMEHTaLM0, 0POPMASTb 3aKOHYEHHbIE
NPOEKTHO-KOHCTPYKTOPCKMe paboTsl (MK-11).

rnpogbeccuoHarsbHbIX, ycmaHoeneHHbix 8y3om ([1K): cnocobHoCTbi paspabaTbiBaTb
MoZenu wuccnegyemMblX NPoOLECcCOoB, MaTepuarnoB, 3MeMeHTOB, NpubopoB U YCTPOWUCTB
WHTEerpanbHON 3NEKTPOHUKN U HAHO3ANEKTPOHUKN (MCK-3).

O6wan TpyaoeMKOCTb AUCLUNIIUHDLI: 4 3a4eTHble egmHuubl (144 yacoB).
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®dopmbl atTecTaumm: dopma TeKyLLEro KOHTPOns: TecTupoBaHue, pedepaTtsbl, onpoc. lNpo-
MeXyTo4Has aTTectaums - 3a4et (1 cemectp).
Koabl popmunpyembix (ccbopmupoBaHHbIX) komneteHumn: Ol1K-6, 7, 9; MK-1, 5, 6

B1.5.10. dkonorus

Lenu n 3agaun avcumnnuHbl: Llenb nsydeHns gucumninnHel — oopMupoBaHue y CTyaeHTa
KOMMNMeKkca 3HaHUi B 0BnacTM COXpaHeHUs1 OKpyXXalowen cpedpl, a Takke B obnactu
B3aMMOCBSA3MN 3KOSOMMKU C COMPSXKEHHbIMM oBnactamu,— Guonornen, reonornen, U3NKON,
XUMUEN U T.4., MOCKONbKY 3KOSOrMMs TECHO CBSi3aHa C reOXUMUYECKUMU U reoPmu3nyeCcKnmm
npoueccamn, B KOTOpble BOBMEYEHbI XMBble opraHn3ambl buocdepsbl. B npouecce nayvyeHus
Kypca CTygoeHT JorfmkeH Ha 6ase pasnuyHoro poga oakToB HayyuMTbCs CaMOCTOSATENbHO
BbIABNATE rNy6OKyl0 B3auMMO3aBUCMMOCTb >KMBOFO BellecTBa MMaHeTbl C  HEXWBbIMU
KOMMoHeHTaMn npupogHon cpedbl. OOHOM M3 OCHOBHBIX 3adad  Kypca sBnsieTcd
dopmupoBaHne y CTydeHTa CNocOBHOCTM K  CaMOCTOATESIbHOMY  MbILWSIEHUIO U
opMmnpoBaHNE Yy HEro NIMYHON OTBETCTBEHHOCTU 3a BaronpuATHOE pasBuUTUE OKpYXKatoLLEen
ero npupogHon cpefpl. CTyaeHT OOMKeH oBnageTb HOOCHEPHbIM MNOOXOAOM K PasBUTUIO
yernoseka 1 obLlecTBa B LENIoM.
B pesynbTate 0CBOEHUS OUCUNNANHDBI CTYLEHT AOSMKEH:

3Hamb OCOBEHHOCTU OCHOBHbIX 3TanOB Pa3BUTUS IKOMOrMU. OCHOBHble rnobanbHble
npo6nemMbl 9KONOrMmn, IKONOrMyeckne onacHOCTU PermoHanbHOro 1 fiokanbHOro macwtaba,

yMemb CaMOCTOATENbHO BbISIBIATbL OCHOBHbIE HEBNaronpuaTHble hakTopbl PasnNnMYyHoOro
MacliTaba, BO3AENCTBYIOLLNE HA OKPYXatoLLylo cpealy, BblAensiTb OCHOBHbIE 3KOMOrnyeckue
yrpo3bl 1 cnocobbl X HenTpanuaaumm,

grrademb OCHOBHbIM TEPMWHOSIONMYECKMM MOTEHUManoMm OUCUMMANHBI, OCHOBaMWu
B3aMMOCBSA3M 3KOOrMK C APYrMMu HayKamu.

MecTto yyebHon gucuunnuHbel B cTpyktype OOl OucumnnuHa oTHocuTcsa K 6a3oBon Yactu
6noka b1 [OucuunnuHbl (Mogynu) noaroToBkm obyvarowmxcsa no Hanpasnenutio 11.03.04
ONEKTPOHMKA N HAHO3MEKTPOHUKA.

KpaTkoe coaepxaHue (AMaakTU4eckme eauHULbI) y4ebHON avcumnnuHbl: [JucuunnmHa
COCTOUT U3 YeTblipex pasgenos. Pasgen 1. BeegeHve B npeameT, BNUSHME 4YenoBeKa Ha
OKpY)KaloLlylo cpedy Ha pasHblXx dTanax pasBuTUs YeroBeyecTBa. XapakTepucTuka
AHTPOMOreHHOro BO34ENCTBUA Ha OKpyxawowy cpeny Paspen 2. OCHOBHble MOHATUSA ©
onpegenenus. B.A. BepHagckmin — cosgaTenb ydyeHuss 0 Buocepe, cocTaBHble 4HacTu
B6nocdepsbl. Ponb 1 3Ha4eHne kaxaon m3 reocep Ha pas3BuMTME YErioBEKA U YenoBevecTsa.
mobGanbHble 1 pernoHanbHble nNpobnembl YenosevecTtBa. Pasgen 3. 3HayeHne nNpupoaHbIX
pecypcoB, ux mcyeprnaemoctb. Bo3obHoBnsiemble n HeBO306HOBNsieMble pecypcbl. Ponb
Bronorn4yecknx pecypcoB NnaHeTbl B pa3BuTuUM 4venoBevecTBa. [Mpobnembl coxpaHeHus m
paunoHanbHOro MCNoNb30BaHUA NPUPOAHBIX pecypcoB. Pecypcocbeperatolime TEXHONOMMN.
Pasgen 4. HeobxoauMmMoCTb  3KOSIOro-npaBoOBOr0  PErynMpoBaHUA  XO3SIMCTBEHHOM
AeATeribHOCTN 4YernoBeka. BocnutaHve HOOCKEPHOro MUPOBO33PEHUS KaK anbTepHaTuBbI
noTpedbuTenbCKOMy  aHTpOnoueHTpu3aMmy. BoO3HMKHOBEHME UM pasBUTUE  KOHLUENuuu
YCTOMYMBOrO pa3BUTUS YerioBeYecTBa.

Koabl chopmupyembix komneTeHuun: [lpouecc m3yyeHuss OUCUMNAWHBI HanpaBneH Ha

dopMmnpoBaHNE y CTyLEeHTa INIEMEHTOB CreayoWwmx KomneteHuun B cootseTcTemumn ¢ ®roC

BMO 1 OOIN BINMO no gaHHOMY HanpasfeHo NOArOTOBKKN (CneumanbHOCTI):
obwekynbmypHbix (OK): cnocobHoCcTb BnageTb KyfbTypOW  9KONOMMYECKOro
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MbILWMEHNS, CMOCOBHOCTb K  BOCMPUATUIO, aHanuady, OOO0OLWEeHUI0  3KONorm4eckom
nHpopmauun (OK-1);  cnoCoBHOCTb UCNOMb30BaTb OCHOBHbIE MOMIOXEHUS M MeToabl
coumanbHbIX, TYMaHUTapHbIX U 3KOHOMUYECKUX HayK Npu pelueHun npodeccrmoHarnbHbIX
3aja4 C 3KOSOrMyeckom OTBETCTBEHHOCTbIO 3a pes3ynbTaTbl CBOEW [OesTerbHOCTH,
aHanuanpoBaTb 3KOSIOMMYECKM 3HadMmble Npobrembl U npoueccbl UM UX coumanbHble
nocnegctemus  (OK-9); cnocobHoCcTb  BnageTb  OCHOBHbIMW  MeToAamMu  3awuTbl
NPOMN3BOACTBEHHOIO MepcoHana W HaceneHus OT BO3MOXHbIX MOCNEeACTBUN aBapui,
KaTtacTpod, CTUXMNHbIX 6eACTBUR, yrpoXxatowmx akonornyeckomn crabmnoHoctn (OK- 15);
npogeccuoHarnbHbix (I1K): cnocobHOCTb NpeacTaBnsATb aAeKBaTHYHD COBPEMEHHOMY
YPOBHIO 3HAHUW HAY4HYIO KapTUHY MMpa Ha OCHOBE 3HaHWUSI OCHOBHbIX NMOJSIOXXEHUI, 3aKOHOB U
MeTo4oB, B TOM uucre B obnactn passutus Guocdepsbl (MK-1); cnocobHOCTL BbIABAATb
€CTECTBEHHO-HaY4YHY CYLLHOCTb 3KOMormyeckux npobnem, Bo3HMKalOWMX B xoae npodec-
CVOHarnbHON AeATeNbHOCTU, NpuBnekaTb paspaboTaHHble cnocobbl 1 MeTOaUKN ONs UX pe-
weHna (MK-2); roToBHOCTb YyYUTbIBaTb COBPEMEHHbIE TEeHOEHUUN PasBUTUSA SNEKTPOHUKM,
N3MepPUTENbHON U BbIYUCIINTESNTIbHOMN TEXHUKN, MH(POPMALMOHHbBIX TEXHONOMMW ONSA PeLUeHUs
oOLeakonormyeckmx 3agad B cBoen npodeccunoHansHon geatensHocTtu (MK-3);

Popma atrectaumm: 3ayeT (2 cemecTp): Popma TeKyLLEro KOHTPOMS: ONpPoC, B TOM YuCrie B
doopme Kpyrroro crona.

Koabl popmunpyembix (ccbopmupoBaHHbIX) komneteHumn: OK-7, 9; OlK-8; MK-7

B1.5.11 ®usuka

Llenn n 3agaun moayns:

Llenb mogyna «O6wasa dpusmnka» coctout B (pOpMMPOBaHUN Y CTyAEHTA LIEeNOCTHON CUCTEMDI
3HaHMM NO OCHOBAM KMAaCCUYECKOW M COBPEMEHHOWN (PU3NKK, BbIpabOTKE HaBbLIKOB NMOCTpPOE-
HUSA PU3MYECKUX Moernen n peleHus pmsmndecknx 3agad. Mogyns snsetca yHaameHToM
ANnsa nocnefyowero n3ydyeHns npoeccuoHanbHbIX U NPOMUITbHBIX AUCLMMINH.

B pesynbTaTte usyyeHus moayns Obuwas pmsmnka CTyaeHT LOSDKEH:
- 3Hamb PyHOAMEHTarnbHble 3aKOHbl MPUPOAbLI U OCHOBHbIE hU3MYeckne 3akoHbl B 06nactu
MeXaHWKWN, TEPMOAMHAMUKN, INEKTPUYECTBA U MarHeTU3ma, OnTUKA U aTOMHOW (OU3NKY;
- yMemb NPUMEHNTb PU3NYECKME 3aKOHbI AN peLleHnst NPakTUYecKkMx 3agav;
- 8/1a0emb HaBblKaMy NPAKTUYECKOrO NPUMEHEHUS 3aKOHOB (PU3MKN.

MecTto yuyebHOM gucumnnuHbl B cTpykType OOI:
Moaynb «®Pusnka» oTHocuTcsa K 6asoBon Yyactn 6noka b1 AducumnnuHel (Moaynu) nogrotos-
Kn oby4atomxca no HanpasneHuio 11.03.04 JnekTpoHMKa 1 HAHOINEKTPOHMKA.

KpaTtkoe copepxaHue (guaakTuyeckne eanHuULbl) y4eOHOM ANCLMNIIUHBI

Pasden 1. MexaHuka

1.1. BBegeHue

Mpeomet cospemeHHON usnkn. Metogbl msnyeckoro uccneposanus. Mgeanusaumsa pe-
anbHbIX OOBEKTOB M B3aMMOCBA3en Mexay HUMK. MpuHumMnuanbHasa pornb U3NYEeCcKoro aKc-
nepuMeHTa.

1.2. KuHemaTunka matepuansHOM TOYKK

XapakTepHble NpOCTPaHCTBEHHO-BPEMEHHbIe MacwTabbl. 'paHuLbl NPUMEHUMOCTU Knaccu-
YyecKkon MexaHukn. Cnocobbl onncaHnsa ABMXKEHUSS MaTepuanbHON To4Ykn. CUCTeEMbI OTCcYeTa.
CkopocTb U yckopeHue. TaHreHumanbHoe M HopMmaribHOe YCKOpeHus. BpalwaTenbHoe ABu-
XeHue, yrnoeas CKOpOCTb U YrfioBOoe YCKOpeHMe.

1.3. 3akoHbl Hbl0TOHA
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MepBbIn, BTOPOU M TPETUN 3aKOHblI HboTOHA. VHepuuanbHble cuctemsbl otcyeTa. MNpuHumn
oTHocuTernbHOCTU [anunes. BTopon 3akoH HblOTOHa kKak oUM3nYecKuit 3aKOoH, NOHATUS CUSbI
N UHepTHOW Macchl. [pumepbl peleHns AnHaMn4ecknx 3agad

BTopon 3akoH HbloTOHa kak auddepeHumansHoe ypaBHeEHWe ABWXKeHUS. Porib HavanbHbIX
ycnoBuin. OCHOBHbIE TUMNbI AMHAMUYECKUX 3adad. [BMKeHne MmatepmanbHON TOYKM nog Aen-
CTBMEM MNOCTOSIHHOM cuUnbl. [1BuWxeHne nog AeNcTBMEM CUrbl, NPONOPLUNOHANbHOM CKOPOCTH.
Mpumepsl "ynpyron" cusbl, rapMOHUYECKUA OocUMNNATop. [MHaMmmnka BpawaTenbHOro ABmxe-
HUA MaTtepuasribHON TOYKN.

1.4. HekoTopble TeOpeMbl N UHTErparsbl ABWXKEHUSA ONS MaTepmnasribHOM TOYKN

YpaBHeHe MOMEHTOB AN MaTtepuasribHOW TOYKN. 3aKOH COXpaHEeHUst MOMEHTa MMMysribca B
LUeHTpansHOM curoBom none. MexaHudeckas paboTta n MOWHOCTb. KOHCepBaTUBHbIE CUNbI.
[MoTeHunanbHas 3Heprus MatepuanbHON TOYKU. Teopema O KMHeTM4Yeckom aHeprun. Mexa-
HU4Yeckasi aHeprng, Teopema 06 U3MEHEeHUN MeXaHN4YeCKOM aHeprun. 3aKOH COXpaHeHUs Me-
XaHUYECKON SHEprmn mMartepuasnibHOM TOYKM B MNosie KOHcepBaTUBHbLIX cunl. NoTeHumanbHas
9HEeprnst N yCTOMYMBOCTb COCTOSIHUS paBHOBECUA MaTtepuarnbHon Touku. OgHoMepHoe OBu-
XeHne maTepuanbHOM TOYKN B MOTEHUMArIbHOM nosie, MPUHUTHbIE N UHADUHUTHBLIE OBUXKEHUS.
[iB>xeHue B LeHTpanbLHO-cuMMeTpUYHOM none. Kenneposa 3agava.

1.5. OnekTpoMarHUTHblEe CUIbI

onekTpuyeckmi 3apsa. 3akoH KynoHa. HanpsikeHHOCTb anekTpuyeckoro nons. MNMoHsaTue no-
TeHumana. BelumcneHuve nonen no NnpuHUMny cynepnosvuun. lNone anekTpuyeckoro AMnons.
BekTop nHaykumm marHuTHoOro nons, cuna JlopeHua. [lenctene marHMTHOro rnons Ha NpoBoa-
HUK C TOKOM, cuna Amnepa. MOMeHT cus, AENCTBYIOLLMX HA PaMKy C TOKOM.

[BmxeHne 3apsXKeHHbIX YacTuL, B 3MEKTPUYECKOM U MarHUTHOM nonsax. [ABmxeHne YyacTtuubl B
OAHOPOOHOM MarHUTHOM nose. [pendoBoe OBWXEHWE B CKPELLEHHbIX 3S1IEKTPUYECKOM W
MarHutHom nonsx. MNMpogonbHbIn Apend B cnaboHeogHOPOAHOM MarHUTHOM Mone, MarHuT-
Hble NOBYLUKW. YCKOPUTENU 3apsKeHHbIX YacTul. dddekT Xonna. MNMpuHuyun gencrteus MIT-
reHepaTopOB.

1.6. MonekynsipHble cunbl

Baaumopgenctemne gunonen. MNMpupoga n 0COGEHHOCTN MONEKYNSPHbLIX CUI.

1.7. Jedopmauum Ten n ynpyrme cunbl

Hedopmauun pactsikeHnsa n casura. 3akoH 'yka. Ynpyrne KOHCTaHTbl Bewlectsa. CnoxHble
aedopmauumn (M3rnd, kpydeHme). OTKNOHEHUs OT 3akoHa ['yka npu Bonblumx gedopmaumsax
(HEeNMMHEeNHOCTb, NNACTUYHOCTL). DNEeKTpOMarHUTHas npupoaa ynpyrux cus, noHATMe o Auc-
nokaumsx.

1.8. Cunbl TpeHus

Cyxoe TpeHue. 3akoH AMoHTOHa-KyrnoHa. TpeHue ckonbxeHusi. PaboTta cun TpeHus. Baskoe
TpeHue, cdopmyna HbloToHa. JlammHapHOe TeveHue BS3KOW XMAKOCTUM B Tpybe, dopmyna
Myasenns. Cunbl, genCTByOWME Ha Tena, ABWXYyLUMECs B BA3KoW cpefe. 3akoH CTokca.
AapogmHammnyeckue cunbl. AHanM3 aspoanHaMmnYecKnx cun MeTogom nogobus n pasmepHo-
cten, yncno PenHonbaca. NoHATHE 0 cBEPXTEKYYEeCTH.

1.9. TaroTeHne n cunbl NHEPLUK

Cunbl TArotTeHus. BbiBog 3akoHa TArOTEHUSA M3 3aKOHOB Kennepa ans nnaHeT. OKBUBANEHT-
HOCTb rpaBUTaLMOHHON U MHEPTHOM Macc. [ paBuUTaUMOHHOE nore, rpaBUTALNOHHBLIN NOTEH-
unan. [BmkeHne matepuanbHOM TOYKM B none TaroTeHus. MNepeas, BTopas U TpeTbs KOCMU-
Yyeckue ckopocTu. Bec n HeBeCOMOCTb Ten.

HenHepumanbHble cuctembl otcyeta. Cuctema oTcyeTa, YCKOPEHHO OBWXKYLLASCA OTHOCU-
TenbHO UHepumansHon. Cunbl MHepumn. Bpaluarowancs cuctema otcyeta. Teopema Kopuo-
nuca. LeHTtpobexHas n kopnonucosa cunbl. 3eMns Kak HemHepLmarnbHas cuctema oTcyeTa.
MaaTtHuk dyko. AHanorna mMexay curnamm MHepUumn U TAroTeHUS.

1.10. OcHoBbI crneunanbHON TEOPUN OTHOCUTENBHOCTU

OnbiTel dn30 1 MarikenbcoHa. NpeobpasosaHus JlopeHua (C BbIBOOOM) U HEKOTOpPLIE Crnea-
CTBUS N3 HUX (OTHOCUTENBHOCTb NOHATUA BPEMEHMU, NOPEHLEBO COKpaLLEeHUe ANuHbI, 3amea-
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neHve xofda ABMXyLWMXCA YacoB). MNMoHATME uHTepBana. PenaTtMBUCTCKUA 3aKOH CNOXEHUS
ckopocTten. Penstueuctckas macca. CBA3b pendaTMBUCTCKOM MaccCbl C 9HEpruen, a Takke
3Heprun ¢ umnynbcom. POTOH Kak YacTuua c HyneBon maccomn nokos. [lasneHue ceeta. Uc-
KpuBNeHne CBETOBbIX Ny4eun U CMeLLeHNe YacTOTbl KBAHTOB B MOse TArOTEHNS.

1.11. OCcHOBHblE TEOPEMbI N 3aKOHbI COXPaHEHUS A5 CUCTEMbI MaTepuaribHbIX TOYEK
Mmnynbc cuctembl MmaTepuarnbHbiX Todek. Teopema 06 nameHeHun nmnynbca CUCTEMbl Ma-
TepuarnbHbIX ToYeK. TeopeMa O ABMXEHUM LieHTpa Macc. [JuHaMmuka MaTtepuaribHOW TOYKN C
nepeMeHHon maccou, ypaBHeHne Meuwepckoro. PeaktnBHasa cuna. 3agada Linonkosckoro,
pakeTbl. MOMEHT MMnynbca CUCTEM MaTtepuarnbHbIX TOMEK YpaBHEHWEe MOMEHTOB Afs Cu-
CTeMbl MaTepuaribHbIX TOYEK. 3aKOH COXpaHEeHUs1 MOMEHTa nMnyrbca. YpaBHEHWE MOMEHTOB
OTHOCUTENbHO ocu. KnHeTnyeckas n noteHumanbHasa aHeprm Ans cCUCcTeMbl MaTepuanbHbIX
ToyeKk. MexaHnyeckasi aHeprusi CUCTeMbl MatepuaribHbIX TOYEK U YCIOBUS €€ COXPaHeHUs.
[MoHATHe 0 BHYTpeHHen aHeprun. CBA3b 3aKOHOB COXPaHEHWst UMMyrbca, MOMEHTa UMNyb-
ca M 9HEeprMm cUCTembl MaTepuarnbHbIX TOYEK CO CBOMCTBaAMU CUMMETPUU NPOCTPAHCTBA U
BpeMeHu. [Npumepbl NPUMEHEHUST 3aKOHOB COXPaHEHWUS ONsi CUCTEMbl MaTepuanbHbIX TOYeEK.
ABnenHune yaapa (cTtornkHoBeHue YacTtuy). AGCONIOTHO Heynpyrum n abconioTHO ynpyrui yaa-
pbl ABYX YacTuu. 3akoH BepHynnu anga ctaumoHapHOro notoka maeanbHOW Xuakoctu. Pac-
cesiHne (POTOHOB Ha anekTpoHax, addekT KomnToHa.

1.12. AnHamuka TBEPOOro Tena

KuHemaTtudeckne n anHamumyeckme xapakTepuctukm teepgoro Tena. lNpumeHeHuwe ypasHe-
HUSA OBWXEHUS LleHTpa Macc U ypaBHEHWss MOMEHTOB ANg TBepaoro Tena. BpalweHune TBep-
AOro Tena BOKpYr HenogBwxHoW ocu. MomeHT uHepuun. Teopema [tonreHca-LUtenHepa.
CBs3b Mexay MOMEHTOM MMMNynbCca W YriioBOW CKOPOCTbIO TBEPAOro Tena B obLiem criyyae,
TeH30p nHepumun. CBoboaHble ocu. KnHetnyeckasa aHeprms n pabota npu BpaleHUn BOKPYr
HenoaBwXXHOW ocwu. [nockoe ABWXKeHWe TBEPLOro Tena, NoHATME MIHOBEHHOW OCWU Bpalle-
Hus. KayeHue Ten, TpeHne kadeHus. KuHeTunyeckast aHeprmus npy nNnockom AsuxeHun. MNpu-
onuxeHHasa Teopusa rnpockona. lNpeueccnoHHoe ABuXeHue rupockona. ['mpockonunyeckue
CUnbI.

Pa3den 2. MonekynspHas pusuka

2.1. ONeMeHTbl KNHETUYECKON TEOPUN ra30B

[asneHve ngeansHOro rasa. YpaBHeHUs1 COCTOAHNA naeanbHOro rasa. BHyTpeHHAs aHeprus
naearnbHOro rasa un ee cBs3b ¢ Temnepatypon. POTOHHbIN ras.

2.2. CTaTucTnyeckne pacnpegeneHus

Cratnctuyeckoe onucaHme cuctembl 13 6onbLlioro ymcna vyactmy. CTaTucTMyYeckne 3akoHbl,
cpegHue 3HayeHusa n nykTyaumm pusndecknx senuyuH. MNpumep - pacnpegeneHne vyactuy,
no obvemy. PacnpegeneHne mMonekyn rasa no CKopocTaMm. PaBHOBeCHOe pacnpefeneHue
Makcsernna (no BEKTOPY M MOAYI0 CKOPOCTU) U ero CBOMCTBA, HAaUBEPOSATHENLLAs, CpeaHNAs
N cpegHekBagpaTudHaa ckopoctu. PacnpegeneHve bonbumaHa v npumMepbl ero npumeHe-
HUS.

2.3. Knaccuyeckasa Teopua TennoemMKocTum

TennoemkocTb rasoB, Teopema O paBHOpacnpenerieHnn 3Heprum no creneHsam ceobonbl.
HepocTtaTtku knaccnyeckom Teopumn TennoeMKoCTH.

2.4. flBneHnsa nepeHoca

CpepHas anuHa csobogHoro npobera monekyn B rasax. Auddysunsa, BHyTpeHHee TpeHue,
TennonpoBoAHOCTb razoB. OCOBEHHOCTU yNbTpapaspexXeHHbIX ra3oB. BeluncneHne cpegHero
KBagpaTta cMmelleHns 6poyHOBCKMX YacTuu. NamepeHune uncna Asoragpo.

2.5. PeanbHble rasbl N }XMOKOCTH

YpaBHeHve BaH-gep-Baanbca n ero ceonctea. ®asosble nepexoibl. Kputmnyeckas temnepa-
Typa, KpUTU4eCcKne napameTpbl.

2.6. TepMogmMHaMnUYeCKMn NoAxXo4 K ONMCaHUI MakpoCUCTEM
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TepmoaMHamnyeckoe paBHoBecue, OBLWNA NPUHUMN TepMoauHamukn. MNMoHaTue Temneparty-
pbl, HYNeBOW NPUHUUN TepMoanHaMmukn. Knaccmudumkauma npoueccos.

2.7. MNepBbIN NPUHUMN TEPMOAVUHAMUKMK

OnbiTbl [KOoynsi, NOHATUE O BHYTPEHHeN aHeprun. PaboTta 1 konuyectBo TennoTbl. [lepBbin
npuHUMn TepmoamHamukn. CooTHoweHne Mavepa. YpaBHeHue agmabatbl Ang naeanbHOro
rasa. BHyTpeHHAA aHeprus ngeanbHoro rasa v rasa BaH-gep-Baanbeca. Npouecco xoyns-
"en-Jltoccaka n xoyns-TomncoHa.

2.8. BTopon npuHLMN TepMOoaNHAMUKN

Mpobnema npeBpalieHns TennoTbl B paboTy. opMynmMpoBKM BTOPOro nNpuHLmMna TepmMoaun-
HaMVKU ONSa TennoBbIX U XonogunbHblix MawuH. Lunkn KapHo. Teopema KapHo. TepmoguHa-
Muyeckasa Wwkana Ttemnepatyp. [lpuBeaeHHoe KONUYecTBO TennoTbl, paBeHCTBO Knayauyca
Ana obpaTtuMMbix NpoueccoB. QHTponus naeanoHoro rasa. OCHOBHOE ypaBHEHWE TepMOAMW-
HaMWKN N HEKOTOPble ero cneacTeus (COOTHOLLEHUSA B3aMMHOCTU, TeEpMOMEXaHuyeckune ad-
dekTbl, ypaBHeHue KnanewnpoHa-Knaysuyca). HeobpaTumble npouecchl, HepaBeHCTBO
Knaysnyca. BoapactaHne aHTponuu npu HeobpaTumbix npoueccax (¢ npumepamun). CtaTu-
CTUYECKNIA CMbICIT SHTPOMNUM U BTOPOro NpUHLMNA TePMOUHAMUKN.

Pasden 3. Snekmpuy4yecmeo u MacHemu3m

3.1. OnekTpnyeckoe none

3akoH KynoHa. HanpsikeHHOCTb anekTtpuyeckoro nons. lMpuHumn cynepno3uuun. Teopema
[aycca (C npyumepamun NnpuMeHeHus ). Teopema O LMPKYNAUuKM BEKTOpa HanpsXKeHHocTu. [o-
TeHuman.

3.2. NpoBOAHMKN B 9N1EKTPOCTATUYECKOM Norie

YcnoBue paBHoBeCUsi CBOOOAHLIX 3apsaoB B NMPOBOAHMKE U HEKOTOPbIE CNeaCTBUS U3 HEro.
OnekTpocTaTnyeckas aKkpaHMpoBKa. DNeKTpoeMKoCcTb. KoHaeHcaTopbl. Tunbl anekTpoctaTu-
Yyeckunx 3agad. Teopema e ANHCTBEHHOCTMW.

3.3. DHeprus anekTpuyeckoro nons

OHeprmnst cMcTeMbl TOYEYHbIX 3apAa0B. DHEPrnsa 3apsXKEHHOro NPOBOAHMKA U KOHAEHcaTopa.
MNOTHOCTb 3HEprnn nong.

3.4. DneKkTpnyeckoe none B AM3NEKTpUKax

[MoHATMe Makpockonuyeckoro (ycpegHeHHOro) nonsi B cpege. onspunsoBaHHOCTL (BEKTOP
nonapusaunn). NonapmnsaunoHHble (CBA3aHHbIe) 3apsabl. BeKTop anekTpnyeckon MHOYKUNUN.
AnanekTpuyeckas NPOHULLAEMOCTb. Y PaBHEHUS ANIEKTPMUYECKOrO Nons B AguanekTpukax. pa-
HUYHbIE YCNOBUS OJ11 BEKTOPOB HANPSKEHHOCTN U MHAYKUMW. DHEPrus 3NeKTpUYeckoro nosns
B cpefe. NoHOAepOMOTOpPHbIE CUMbl B 3NeKTpuyeckom nosie. MexaHusmbl Nonspu3yemocTu
AN3NEKTPUKOB. HennHenHble AnanekTpukn. CerHeToaneKkTpuKku.

3.5. CTaumoHapHbIN 3NEKTPUYECKNI TOK

OnekTpuyeckoe none BHYTPWU M BHE NPOBOAHMKA C TOKOM. 3akoH Oma. QnekTpoaBuxyLlas
cvna (3C) n nageHne HanpsxxeHnda. CnoxHele Lenu, npasuna Kupxroda.

3.6. MarHnTHOE none NPoOBOAHNKOB C TOKOM

3akoH buo-Casapa-Jlannaca. lNone gswxkyweroca 3apsga. MarHuTHeIn NoTok. Teopema o
LMPKYIAUUKN BEKTOPA MHOYKLMW.

3.7. [lencteme MarHUTHOro Nosisi Ha NPOBOAHUKN C TOKOM

3akoH Amnepa. [loHgepoOMOTOpPHbIE B3aMMOAENCTBUSI MPOBOAHNKOB C TOKOM.

3.8. BekTopHbIN noTeHuuan

OnucaHne MarHMTHOro nonsi NpyM NOMOLLM BEKTOPHOro noTeHuunana. BelumcneHne BeKTopHO-
ro noTeHumana 3agaHHoro pacnpeaeneHns TOKOB.

3.9. MarHmTHoe none B BelLlecTBe

HamarHmyeHHOCTb (BEKTOp HamarHuyeHusi). HanpshkeHHOCTb MarHMTHOro nosis B cpeje.
Teopema O UMPKYNALMM BEKTOPA HanpsKeHHOCTU. MarHuTHas npoHuuaemMocTb. [paHuYHbIe
YCIoBUA U CNOCOBbI N3MEPEHNS BEKTOPOB UHOYKLMM U HANPSXXEHHOCTU B MarHeTukax. lNMpum-
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poAa MarHUTHLIX CBOMCTB MarHeTuUKoB. [l1a-, napa- n dgpeppomarHeTmkn. NocTosiHHble MarHu-
Thl.

3.10. ABneHne anekTpoMarHMTHOM NHOYKUUU

O0C wmHaoykumn B OBMXKYLLUMXCA NpoBoAHMKax. 3akoH dapages. Buxpesoe anektpuyeckoe
none. MNpuvHUMN OEeNcTBUSA OUHAMO-MaLUVHbBI U anekTpomoTopa. MHOYKUMOHHBIA yCKopUTenb
anekTpoHoB (6eTaTpoH). VIamepeHne UMpKynauum BeKTopa MarHUTHON MHAYKLMW NpU NOMO-
wm nosdca Porosckoro.

3.11. BaanmomHayKums 1 caMovHOYKLMS

MHayKTMBHOCTL. [Npouecchbl YCTaHOBIEHUS] B KOHTYPE C MHOYKTUBHOCTbIO, 3NIEKTPOMEXaHU-
Yyeckme aHanornn. KoagppuumeHT B3anMonHOyKUUK.

3.12. MarHntHas aHeprus

MarHuTHas aHeprust OAMHOYHOIrO KOHTYpa M 2-X CBA3aHHbIX KOHTYPOB. [MNOTHOCTbL 3Heprum
MarHuUTHOro nosns.

3.13. dnekTpomMarHMTHoe nosie B Bakyyme

Tok cmewleHus. Cuctema ypaBHeHun MakcBenna B vHTerpanbHon u guddepeHumnanbHOm
dopme. BonHoBble ypaBHeHUSA. CyLecTBOBaHNE 3NEKTPOMAarHUTHbIX BOJSIH.

3.14.Cuctema ypaBHeHnin Makceenna ang nonen B BewecTse

YpaBHeHus nonen n matepuasbHble ypaBHeHUs. OcobeHHOCTN nondpusaumm OUaneKTpukos
B NEPEMEHHbIX Mnonax. [ucnepcums OMINEKTPUYECKOM NpoHMUAeMocTUu. [uanekTpudeckas
NPoHULaemMocTb nNnasmbl. CUCTEMbI eauHWL.

3.15.KBasncraunoHapHble TOKM

CsowncTtea naearnbHbIX aneMeHToB. PacyeT uenen cuHycomaanbHOro Toka MeToaoM BeKTop-
HbIX guarpamMm M KOMMMEKCHbIX amnnutyd. MiMnegaHc aByxnonocHukoB. Pabota u molu-
HOCTb B Lienu nepemMeHHoro Toka.

3.16. MexaHu3Mbl NPOBOAMMOCTN HEKOTOPbLIX MPOBOLAHNKOB

Knaccuyeckass anekTpoHHas Teopusd NpPoBOAMMOCTU METasfoB U ee HedoCTaTku. JneKkTpu-
YeCKU TOK B anekTponutax, B nnasme. lNonynposoaHukn. BBeaeHne B 30HHYO TEOPULO NPO-
BOOUMOCTM KPUCTasnoB.

3.17. QneKkTpnyeckne ABNeHns B KOHTaKTax

BHewWHAA 1 BHYTPEHHAS KOHTaKTHasi pa3HOCTb NOTEHUMAnoB. ABMNEHNS B KOHTaKTax NpoBoja-
HUKOB NMEPBOro U BTOPOro poaa, XMMMUYECKNE UCTOYHMKM ToKa. KOHTaKTHbIE SIBMEHUS B MOMYy-
NPOBOAHMKAX, NONYNPOBOAHNKOBbLIE ANOAbI.

Pa3den 4. AmomHas u sdepHas pu3uka

4.1. 3OnemeHTapHble YacTuubl MNoHATUE anemMeHTapHoOW YacTtuubl. [MoHsATME pacnaga ane-
MeHTapHbIX YacTtuy. Mprubopbl 1 yCcTponcTBa ANA HAGMIOAEHNUS N U3YYEHNS neMeHTapHbIX
yacTuu. QHeprua ceasn. PyHgameHTanbHble B3anmogenctemsi. OGMeHHble B3aMMOAENCTBUS.
denHMaHoOBCKMEe anarpammbl. BupTyanbHble yactuubl. CunbHoe B3ammogenctasne. Me3soHbl.
Cnaboe B3anmogenctene. bo3oHbl. QnekTpomMarHuTHoe B3aumogenctaeme. ['paBMTaUMoOHHOE
B3aumogenctane. HyknoHbl. N3otonuueckmit cnuH. CTpaHHble YacTuubl. CTpaHHOCTb. [K-
nep3sapsag. Knaccndukaumnsa anemeHTapHbIX YacTuu. 3aKOHbl COXpaHEeHUsT B U3NKE dNEeMEH-
TapHbIX YacTtuu. KBapku.

54.2 ®usnka atomHoro sgpa Agpo. CtabunbHble n HecTabunbHble S4pa, UX OCHOBHbIE Xa-
paktepuctukn. CnnH sigpa. Macca aTOMHbIX S4ep U SHeprus CBA3M HYKNOHOB B aape. dop-
Myna Bewnuysekkepa. Mogenu atomHbix sgep. KanenbHaa mogens. ObonodevHas mMopens.
PagonoaktnBHOCTb saep. 3akoH paguoakTueHoro pacnaga. OcHOBHbIe TUNbI pacnaja saaep.

PopMbl NpomexyTouHon aTtrectaumm: Pasgen 1. 3avet; Pasgen 2. 3aveT; Pasgen 3. ak-
3ameH

Koabl hopmupyembix (cchopmupoBaHHbIX) komneteHummn: OlK-1, 2; MK-2, 3
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Bb1.5.12 KBaHTOBasi MexaHUKa U cTaTucTuyeckas cdmsmka

Llenn v 3apaun y4e6HOM ANCLUNIINHDI:

Llenb gaHHOW ANCUMNNUHBI — AaTb CTyAeHTam rnybokoe NoOHMMaHne 3aKOHOMEPHOCTEN MUK-
poMupa, Hay4YuTb NMPUMEHSTb BbIYMCIIUTENbHbIE METOoAbl KBAHTOBOW TEOpUU ANS peLleHus
pasnu4HbIX NpuKnagHbiX 3agad. CTydeHT OOMKeH oBnageTb MaTemMaTUdeckum annapaTtom
HEepeNATUBMCTCKOM KBAHTOBOW TeEOPUU, NMPMOBPECTU HaBbIKN ero NPakTM4eCcKoro NpUMeHeHus
N Ha 3TOW OCHOBE MNony4vyaTb SCHOEe npeacTasrieHne o Pusnyeckon NpUpoae KBaHTOBbLIX SB-
NEHUN, UMETb MOHATNE O PENATUBUCTCKOMN KBAHTOBOW MEeXaHWKe U YeTKoe rnpeacTaBrieHe o
rpaHnuax NPUMEHUMOCTU KBAHTOBbIX 3aKOHOB U UCMOMb3YEMbIX BblYUCIIUTENbHBIX METOO0B.
OH gormkeH NoHMMaTh, YTO KBAHTOBAA MexaHuKa eCTb Hay4YHas OCHOBa COBPEMEHHbIX HaHO-
TEXHOJIOTUMN.

OcHoBHas Uenb Kypca — gaTb CTyAeHTam rnyobokMe N NpoYHble 3HAHUA dyHOAAMeHTasbHbIX
TEPMOANHAMUYECKNX U CTAaTUCTUYECKUX 3aKOHOMEPHOCTEN Makpockonuveckmnx cuctem. Oc-
HOBHas 3aja4va Kypca — Hay4nTb oByyalowmxcs NPUMEHATb NOSTyYEeHHbIE 3HAHUS Ha MpakTu-
Ke; NpoBOANTb HeobxoauMble pacyeTbl (PU3NYECKUX XapaKTePUCTUK MaKpocuctem u usu-
YeCKM MHTepnpeTUpoBaThb pe3yrbTaTbl 3TUX PacyETOB; JaBaTb BEPHYK Hay4HYK UHTepnpe-
Taumo PU3n4ecknm 3akOHOMEPHOCTAM, Habt4aeMbiM B MakpocuctTeMax.

MecTo yyebHOM AucumnnuHbl B cTpykType OOI:

Kypc «KBaHTOBasi MexaHuka 1n ctatuctmyeckasa uamnka» oTHocuTest K 6a3oBor YacTtn 6noka
b1 OucumnnuHbl (Mogynu) nogrotoekn oby4arowmxesa no HanpasneHuto 11.03.04 OnekTpo-
HWKa 1 HAHO3NEKTPOHMKA.

KpaTtkoe copepxaHue (auaakTuyeckne eanHULbI) y4e6HOM ANCLUMUNIIUHBI

YacTt 1. Pasgen 1. OQkcnepuMeHTarnbHble OCHOBbI KBAHTOBOW MexaHuku. Pasgen 2. MaTtema-
TUYECKMIM annapaTt KBaHTOBOW MexaHuku. Pasgen 3. OCHOBHbIE MONIOXEHUSA KBAHTOBOW Me-
xaHukn. Pasgen 4. lNpocTtenwmne 3agaym KBaHTOBOW MexaHukn. Pasgen 5. OnemeHTbl Teopun
npeactaBneHmn. Pasgen 6. MNpubnukeHHble MeToabl KBAHTOBOW MexaHuku. Pasgen 7. Ya-
cTuua B anektpomarHuTHomMm none. Pasgen 8. Teopusa cuctem MHorux yactuuy. Pasgen 9.
KBaHTOBasa Teopus paccesiHus. Pasgen 10. Teopus kBaHTOBLIX nepexonos. Pasgen 11. Pe-
NATUBUCTCKAsA KBaHTOBasi MEXaHWMKA.

Yactb 2. 1.CtaTnuctnyeckasa dumsmnka Kak Teopust Makpockonmyeckux cuctem. Makpockonmye-
CKO€ N MUKPOCKOMMYECKoe onucaHne dumamdecknx cuctem. 2.0CHOBHblE NpeacTaBneHus
ctaTucTuyeckom dunsmkn. 3. Knaccmyeckas ctatuctnyeckas pusmka paBHOBECHbIX CUCTEM. 4.
KBaHTOBas ctatuctudeckas gusunka. 5. Teopus dnyktyaumin. 6. OCHOBbI TEPMOAUHAMUKA U
KMHETUKN HEPaBHOBECHbIX NPOLIECCOB.

PopMbl TEKYLLEeN aTTeCcTaummn: TECTUPOBAHNE, 2 KOHTPOSbHbIE PaboThl
Popma NpoMeXYyTOHYHOM aTTecTaumm: 3a4eT (4 cemecTp), ak3ameH (5 cemecTp)
Koabl popmupyembix (ccbopmupoBaHHbIX) komneteHumn: OlK-1, 2

B51.5.13 Be3onacHoOCTb XU3HeaeaTenbLHOCTU

Llenv n 3apayn y4ue6HOM AUCLMNIINHDBI:

OcHoBHas uenb npenogaBaHus AUCUMNINHBI « be3onacHOCTb Xn3HeoesaTenbHOCTUY» - Npu-
obpeTeHne oby4yalLWMMUCA TEOPETUYECKUX 3HAHMI N NPaKTUYECKMX HaBbIKOB No 6e3onac-
HOW >XN3HeaenTeNbHOCTU Ha NPOU3BOACTBE M B ObiTy, kKak B NOBCEAHEBHOWN XU3HeaesaTeNb-
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HOCTW, TaK N B YCIOBUAX Ype3BblYaHbIX CUTyaUUN TEXHOrEHHOTO N NPUPOOHOrO MPOUCXOX-
AeHuns.

JdononHutensHasa uenb — NPUBUTME 3MEMEHTapPHbIX HABbIKOB B MCMOMb30BaHUN UHAMBUAY-
anbHbIX CPEeACTB 3alMTbl OT TEXHOTEHHbIX BO3AENCTBUA N OKasaHUU NepBUYHON foBpayveb-
HOM MOMOLLM NOCTpagaBLLNM.

3agauv amcumnnuHbl «be3onacHoCTb XU3HeOeAaTeNnbHOCTUY

- NoMy4yeHne OCHOBOMOSararLmnX 3HaHU B CneayLwwmx caepax XusHe4eaTerbHOCTH:

- OXpaHe 340pO0BbSA U XU3HU Ntogen B chepe NpodeccnoHanbHON esTeNbHOCTY;

- 3alLMTe B Ype3BblYaMHbIX CUTyaunsax n B BbITy;

- OXpaHe OKpyxatoLlen cpeapbl;

- NPOrHO3MPOBAHWIO U MOAENUPOBAHUIO NOCNEACTBUA NPOU3BOLACTBEHHbLIX aBapun U Kata-
cTpod;

- pa3paboTke TEXHUYECKMX CPEACTB U METOLOB 3alUMThl OKpyXxatowen cpeabl n apdekTmB-
HbIX ManOOTXOOHbIX TEXHOSOMMN.

MecTo yyebHOM AncumunnuHbl B cTpykType OOI:

OucumnnuHa «be3onacHoCTb XU3HeaeATeNbHOCTU» OTHOCUTCSA K Gas3oBon 4actu 6noka b1
AucumnnuHel (Mogynu) nogrotoBkm obydatowmxea no HanpasneHuio 11.03.04 SnekTpoHuka
N HAHOJNEKTPOHWUKA.

KpaTkoe copepxxaHue (AuaakTnyeckue eauHULbI) y4HeOHOW ANCLUUNINUHBI

Paspen 1. Beegenue.

Llenb, 3agayn n cogepxaHme gucumnnmHel. Ee mecto n ponb cpeaun Apyrux Hayk u B noaro-
TOBKe cneumanucta. KoMnnekcHbIM Xxapaktep AUCLUUMNINHBL: NCUXOSTOrMYeCKNe BO3MOXHOCTH
yenoBeka, couuanbHble, 3KONOrMYeckme, TEXHONMOIMYECKNE, NpaBoOBbIE N MeEXOyHapOoOHble
acnekTbl. OCHOBHbIE MOHATUA Haykn O Be30nacHOCTU xu3HegeatensHocTu. MNMpobnema obec-
nevyeHns 6e30MacHOCTU YeroBeKa B CUCTEME «YerioBeK - cpepa obutaHuma». OnacHble n
BpeaHble dakTopbl NPON3BOACTBEHHOM cpeabl. Pusnyeckne, xmummnyeckune, bruonornyeckune n
ncmxoguanonornyeckne onacHoctu. Ycnosusa obecnedeHns 6e3onacHOCTU M 300POBbS Ye-
NoBeKY Ha Npomn3BoacTee 1 B BbITy (be3onacHoe TexHorornyeckoe obopygosaHue, 6esonac-
Hble paboyne MecTa, NPpaBoOBOE M OpraHM3aLUNoOHHOE perynupoBaHme Tpyaa).

Pasgen 2. KomopTHbIE U 4OMYCTUMbIE YCNOBUS XXU3HEAEATESTbHOCTMW.

Mukpoknumat n Bo3gyluHasa cpega paboyen 30Hbl. BrivsHme mukpoknumarta Ha paboTtocno-
cobHoCTb YenoBeka. HopmmnpoBaHne napamMeTpoB MUKPOKNMMAaTa B KOHKPETHOM MPOW3BOA-
cTBe. TennoBbie U3NYyYEHU N BIIMSIHUE UX HA OpraHuM3m 4ernoseka. HopmupoBaHue Tenno-
BbIX M3Ny4YeHUn. Agantaumsa 1 akknuMmaTm3aums B YCNoBUsSIX NeperpeBaHnsi n nepeoxnaxgje-
Hus. [lercTBne BpedHbIX BELLECTB Ha OPraHM3M 4erioBeka B KOHKPETHOM MPOM3BOACTBE.
HopmupoBaHue KOHUEeHTpaLMM BpeaHbiX BELWECTB B BO34YLUHOW cpeae pabo4ven 30Hbl. Me-
TOAbl KOHTPONSI COCTOAHUA BO3ayLIHOWM cpenbl. [Mpon3BoaCcTBEHHOE OCBELLEHME. XapaKTepu-
CTUKa 3NEeKTPUYECKMX MCTOYHNKOB CBETa U OCBETUTENbHbLIX NpMbopoB. EcTecTBeHHOE 1 COB-
MELLEHHOE OCBELLEHME B NPOM3BOACTBEHHbIX LUexax. OTonneHme, BEHTUNAUMSA U KOHOMLNO-
HMpoBaHMe Bo3ayxa. EcTecTBeHHas u MexaHuveckass BeHTMNsUuMs. [1poM3BOOCTBEHHbIN
WyM. MICTOYHMKM LiyMa M LIYMOBLIE XapakKTEPUCTUKN B KOHKPETHOM npousBoactee. [1pons-
BOACTBEHHas Bubpauus. Pnsnyeckne xapakTtepuctmki n namepeHne Bubpaumin B KOHKpeT-
HOM MpPOM3BOACTBE. XapakTepucTuka U OnacHOCTb COBMECTHOrO BO3AENCTBMS BUOpauun,
Wwyma, ynbTpassyka 1 nHgpassyka.

Pasgen 3. OnekTpob6e3onacHoCTb.

[leicTBMe anNeKkTpMYecKoro Toka Ha opraHum3m 4venoBeka. OnacHOCTb MOpaXkeHusi B pasnuy-
HbIX 3MEeKTpUYecKnx ceTsax. 3asemneHne n 3aHyneHue. Knaccudukauus nomewieHuin no
anekTpobe3onacHocTn. KBanudukaumMoHHbIe rpynmnbl NepcoHana no anekTpobe3onacHoOCTMy.
HanpsbkeHue wara, npuMKOCHOBEHUSA. 3alMTHbie Mepbl B 3NEKTPOyCTaHOBKax. 3alUUTHbIE
CpeAcTBa, NPMMEHSIEMbIE B 3NEKTPOYCTAHOBKaX. 3allnTHas M3onsaums: Buabl, ponb B obec-
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neyeHnn anekTpobe3onacHOCTU, KpUTMYECKNE napamMeTpbl. 3alumMta OT CTaTUYecKoro ariek-
TpuyectBa. OpraHM3aunoHHbIE N TEXHUYECKME MEPOMNpPUATUA NPU SKChfyaTauum 3MeKTpo-
ycTaHoBoK. CpecTBa nHaAnBMAYyarnbHOW 3aLUmUThbI.

Pasgen 4. PagnaumoHHas 6e3onacHoOCTb.

OcHoOBHbIE MOHATUA, onpefernieHns, eavHUUbl n3mepeHna B obnactn paguaumoHHon 6es-
onacHoctn. ®oHoBoe 06nyyYyeHne 4yernoBeka. HopmupoBaHWE WMOHUNPYIOLNX W3NYYEHUN.
3awmTa oT BO3AENCTBUS NOHU3NPYIOLLEro U3nyvyeHus Ha npoussoacTee. Cpeacrea nHAnBM-
AyanbHOW 3awmTbl. 3awmuTa OT nasepHbiX n3nydeHun. NpumeHeHne nasepoB B TEXHOMNOMM-
YecKux npoueccax. buonornyeckoe gencTene nasepHOro U3nyyeHs: BO3LENCTBME Ha rnasa,
KOXY, BHYTPEHHME OpraHbl U opraHM3m 4yernoseka B uenom. OnacHble 1 BpegHble NpoM3BOA-
CTBEHHble (pakTopbl, CONYTCTBYOLWME 3KcnnyaTaumm nasepoB. OCHOBHblE Cnocobbl U cpea-
CTBa 3aluTbl OT fla3epHOro U3ny4eHus: akpaHnpoBaHue, 6NOKNpoBKa, cUrHanusaums, yaa-
neHve paboynx MecT u3 nasepHo-onacHom 3oHbl. CpeacTsa MHANBMAYANbHOW 3aLLUThI.
Pasgen 5. Noxapobe3zonacHocTb 1 B3pblIBOGE30MACHOCTb.

[MpUYNHBI BO3HMKHOBEHMS NOXapOB U B3PbIBOB B MOMELLEHUAX U B MPOU3BOLCTBEHHbIX NPO-
ueccax. OnacHble hakTopbl Npu noxapax n B3pbiBax. OCHOBHblE CBEAEHUS U3 TEOpPUM ecTe-
CTBEHHOrO OKUCMEHWS, TENSIOBOrO0 CamMOBOCMNIaMEHEHUSA U LenHbIX peakunin. Camosocnna-
MEHEeHMe CMecW rasoB, BOCMMaMEHEHME XNOKOCTK, BCMbiwka napoB. OueHka noxapoonac-
HOCTU BeLLeCTB N Matepuanos. [NpegynpexaeHne B3pbiBOB U NOXapos. Jlukengauusa mx no-
cnegcteuin. MNokasaTenu noxapoonacHocTu. Knaccudukaumnsa 3agaHnn M nomMeLweHnin no no-
XapHoun (B3pbiBHOM) onacHocTu. [MporHo3npoBaHWe NOXapoB M B3pbiBOB. [loxapHasa 6es-
ONaCHOCTb B TEXHOJTOMMYECKMX MpoLieccax KOHKPETHbIX Npon3BoacTB. CucTeMbl M cpeacTea
noXapoTyLUeHUs, NOXapHOW aBTOMATUKM U curHanusaumn. Cpenctea MHAMBUMAYanNbHOW 3a-
LWNTBI.

Pasgen 6. 3awmta oT 9NeKTpoOMarHMTHbIX NOMen BbICOKOM M CBEPXBbLICOKOM YaCTOThI.
OcCHOBHbIE MOHATUA WU onpefeneHnst. Puandeckne XxapakTepuUCTUKN INEKTPOMArHUTHbBIX MO-
nen (OMI1). Boagenctene aneKTpOMarHUTHLIX MOSIEN Ha OpraHM3M YenoBeka. TensoBon u
dyHKUMOHanNbHbIN appekT. OpraHbl YenoBeka C NOBbLILWEHHOW YyBCTBUTENBHOCTLIO K QM.
OpraHun3aumnoHHble, TEXHUYECKME U CAHUTAPHO-TUTMEHUYECKME MepPbl 3alUMTbl OT 3NEKTPO-
MarHUTHbIX U3NYy4YEeHUN B KOHKPETHOM Mpou3BoAcTBe. HopmupoBaHue nHteHcnsHoctn SMI.
PacueT nHreHcmHoctn OMI1 Ha paboumx mMectax B 3aBUCMMOCTM OT NapamMeTpPoOB UCTOYHMUKA
n3nyyeHnsa n cpegpl. OnpegeneHme rpaHnl, OnacHoOM 30HbI.

Pasgen 7. OnTuMmusaums napameTpoB paboymx MecT.

Bugbl 1 dopmbl gesatenbHOCTU. JHepreTudeckme 3atpatbl NPy pasnuyHbIX opmax ges-
TenbHoCTU. OnpegeneHne kateropun Tsxkectn Tpyaa. Cnocobbl OLEHKU TSXECTU U Hanps-
YKEHHOCTW TpyaoBON AesTenbHoCcTU . PaboTocnocobHOCTb U ee anHamuka. Nyt noBbiLEeHNS
3(PPEKTUBHOCTM TPYAOBOM OEATENBHOCTU. JProOHOMMYECKME OCHOBbLI 6E30MaCHOCTU XN3HEe-
AEATENBbHOCTMW.

MpaBuna a3Bakyauum nuu, NOCTPadaBLUMX Ha MNoXapaxX, B ra3o0TpaBfieHHbIX 30HaX, Mpu
OTpaBnNeHnsXx.

Pasgen 8. TexHoreHHble 1 NpUPOAHbIE Ype3BblHanuHbIE CUTYaLUN.

[MporHo3npoBaHue napameTpoB U oueHka obcTtaHoBku npu YC. 3almTHbIe MEPONPUATUSA NPU
YC. Nluksmaaumsa nocneactsun YC. 3awmTa oT Teppopmsma.

Pasgen 9. Cnocobbl 1 cpeacTtBa okasaHusa oBpavyebHOn NMOMOLLN.

Cnocobbl n cpenctea okasaHust gospadebHon nomoLwm Ha npou3soacTtse n B ObiTy. Okasa-
HMe NepBOM MOMOLLM MNOCTpadaBLUMM OT SfIEKTPUYECKOrO TOKa M MpU APYrnx HEeCHaCTHbIX
Criyvasix, BO3HMKAKOLMX MPU Ype3BblHaMHbBIX CUTyaLMAX: paHEeHue, OXorn, obMopoxeHus,
nepenombl, BbIBUXU, PACTSXKEHUS CBA3OK. YCMNOBMSA ycnexa npu okasaHuu nepsow NOMOLLN:
ObICTPOTa OKasaHMsa nomoLln, oby4eHHOCTb NepcoHana MeTo4aM OKa3aHus nepBon megu-
LLMHCKOW nomMoLim 1 ap.

dopmMa NPoMeXyTOYHOM aTTecTauuun: 3aveT
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Koabl popmupyembix (cpopmupoBaHHbIX) komneteHummn: OK-7, 9

B1.5.14 ®usunyeckasa KynbTypa

Llenv n 3apayn y4ue6HOM AUCLMNIINHBI:

Llens aucunnnuHbel — dopMuMpoBaHue U3MYEeCKOn KynbTypbl FIMMHOCTM U CNOCOOHOCTU
HanpaBfeHHOro UCMNoNb30BaHNA PU3NYECKON KyNbTypbl, CnopTa U Typusma ans coxpaHeHus
N YKpenmneHms 340poBbs, NCMXOMU3NYECKON NOATOTOBKM U CAMONOArOTOBKN K ByayLuen xuns-
HU 1 NpodreCcCMoHanbHON AeAaTenbHOCTU. [ns JOCTUXKEHUS NOCTaBeHHOW uenu npegycmar-
puBaeTCAa peLleHne 0300pOBUTENbHbIX, 00pa3oBaTenbHbIX U BOCNUTATENbHbIX 3a4ay:

- yKpenneHue 30opoBbs, yrydlleHne U3n4ecKoro 1 NCUXMYecKoro COCTOSIHUA, KOoppeKuus
TEeNoCnoXeHus;

- bopMmunpoBaHMe pOBuraTeflbHblX YMEHUW W HaBbIKOB, MNpuoOBpeTeHue 3HaHUN Hay4HO-
OMONOrM4YecKknX N NPakTUY4EeCKUX OCHOB (PU3MYECKOM KyIbTypbl U 340pOBOro obpasa XusHu,
obecnevyeHnss HeoHBXOANMOro YPOBHSA (PU3NYECKON N NMCUXMYECKON MOArOTOBFIEHHOCTUM 06Y-
YalwLKNXcsa, OBMageHne YMEHWAMM MO CaMOKOHTPOS B Mpouecce 3aHATUA u3ndeckomn
KynbTypown, camoonpeneneHne B U3n4eckon KynbType;

- hopMmnpoBaHne B (P1M3N4ECKOM COBEPLLUEHCTBOBAHUN U NOLTOTOBKU K NPOogheccnoHarbHON
AeATenbHOCTU, (POpMUPOBAHME MPUBLIYKM K 300pOBOMY 0bBpasy XW3HW, BOCNUTaHWE OU3N-
YeCKMM U BONEBbIX Ka4YeCTB, COAENCTBUE ICTETUYECKOMY BOCMUTAHUIO U HPABCTBEHHOMY MO-
BeAEHMIO.

MecTto yyebHOM AucumnnuHbl B cTpykType OOI:

AuncumnnuHa «®Pusmyeckasa KynbTypa» OTHOCUTCA K 6a3oBon Yactu 6roka b1 [OucumnnuHel
(mogynu) noarotoBkn obyyatowmxces no HanpasneHuto 11.03.04 BnekTpoHMKa N HaHO3NEK-
TPOHUKA.

KpaTkoe copepxaHue (AuAaKTMyeckue eguHULLbl) y4eOHOW ANCLUNIIUHBI

dusnyeckada KynbTypa B 00LLEKYNbTYPHOM N NPOdEeCCMOHanbHOM NoAroTOBKE 0ByYatoLmMxcs.
Ee couunanbHo-6ronornyeckne ocHoBbl. dusmyeckas KynbTypa M CNOPT Kak couunaribHble
dbeHOMeHbI obuiecTBa. 3akoHoaaTenbcTBO Poccunckon ®epepaumm o puanyeckon Kynbtype
n cnopte. Pusnyeckas Kynbtypa JIMYHOCTH.

OcHoBbl 3g0poBoro obpasa *u3Hu ctygeHta. Ocob6eHHOCTM UCNOoNb30BaHUsS CpeacTB ousmn-
4Yeckomr KynbTypbl Ansg ontummudaumm pabotocnocobHoctn. Obwasa dusnyeckas n cneyuanbs-
Has NoAroToBka B cucteMe gomnanydeckoro Bocnutanumsi. Cnopt. MiHanBmayanbHbli BbIGOp BU-
O0B CrnopTa Unn cuctemMm ousan4ecknx ynpaxHeHun.

MpodeccmnonanbHO-NpuknagHas pusndeckas nogrotoska obyyatowmxcs. OCHOBbI METOAUKM
CaMOCTOATENbHbIX 3aHATUN N CAMOKOHTPOSIb 38 COCTOSIHMEM CBOErO OpraHvM3ma.

Koabl hopmupyembix (cchopmmpoBaHHbIX) komneTeHummn: OK-7, 8

dopma NPoOMeXyTOYHOM aTTecTauun: 3a4eThl

B1.5.15 ®u3nka nonynpoBoAHUKOB

Llenu n 3agauv gucumniivHbl. LEnNb n3yvyeHna guncumniinibl COCTOUT B CbOpMVIpOBaHVIVI
KOMMeKca 3HaHUM M HaBbIKOB, HEOOXOOUMbIX Ons yCnewHOoro ncnoJjib3oBaHuA OOCTUXEHUN
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n3yyaemom obrnactu Haykum B MpakTuyeckon pedatenbHocTu. OCHOBHbIMM 3agadamu npwm
N3y4eHUn Kypca ABNATCSA: NofydyeHne npeactaBneHnn o pmsndecknx ngesax n npuHumMnax
COBPEMEHHOM (U3MKN MNOSMYNPOBOAHUKOB; MOfydYeHne 6a30BOro KoMMnekca 3HaHUM O
n3mMyeckMx CBOMCTBax, npoueccax W aBneHuax (adpdpektax) B MONynpoBOAHMKAX W
0COBEHHOCTSAX MONYNPOBOAHUKOBLIX 3NIEKTPOHHbLIX CUCTEM; 3HAKOMCTBO C CYLLECTBYHOLLMMMU
TEOPUAMM Pa3NUYHbIX (OU3BNYECKNX SBMEHUA WU  OCHOBHLIMW 0OONAcCTAMU MPUMEHEHUS
NoslynpOBOAHNKOBBLIX CTPYKTYP.

MecTo yyebHOM aucumnnuHbl B cTpyktype OOIMM: [ducumnnnHa oTHocuTca K 6asoBou Ya-
cTn 6noka b1 OducumnnuHel (Moaynu) NOAroToBku obyyatoLimxca no HanpasneHuto 11.03.04
ONEeKTPOHMKA U HAHOJNEKTPOHUKA.

[ns ee ycBoeHns TpebyloTca 3HaHWSA, PopMUpyeMble B paMKax KypCoB KBaHTOBOWN MEXaHUKU
N cTaTUCTUYECKON (OU3NKN, PU3UYECKMX OCHOB INEKTPOHUKW, MaTepuanoB INeKTPOHHOWN
TEXHUKU U PU3NKN KOHOEHCUPOBAHHOIO COCTOSIHUS.

KpaTkoe coaepxaHue (AMpaakTUYecKMe eauHULbI) y4eOHOM Aucuunnuubl: [JucumnnmHa
COCTOUT U3 BOCbMU pasgenos. Pasgen 1. BeegeHnue. lNpeamet n 3agayum kypca. KpaTkum nc-
TOopnyecknin oyepk passutud. Knaccudpukaumss TBepablx Ten no ouMsaMyeckMm CBOWCTBaM.
OcHoBHblIE 0COBEHHOCTM NONynpoBOAHMKOB. Knaccudukauma nonynpoBogHUKOBbLIX MaTtepu-
anoB. MogenbHble NpeacTaBneHna 0 NPoOBOANUMOCTU B nonynpoBoaHuke. Pasgen 2. OcHoB-
Hble MNOSOXeHUs 30HHOM Teopuun. YpaBHeHue LUpeauHrepa Ons anekTpoHa B Kpucrtanne.
Apunabatnyeckoe npubnuxkeHne. OgHoanekTpoHHoe npubnwkeHue. Teopema brnoxa. OyHk-
umm bnoxa. PacyeT 30HHOW CTPYKTYpbl B NPUOAMKEHUSX criabon n cunbHOW CBA3U. 30HbI
BpunnioaHa. ObpasoBaHne 3HepPreTUYeCcKNX 30H M3 foKanbHbIX aTOMHbBIX YPOBHEN Mpu pas-
MNYHBIX TUNAax XmMmudeckon cesasm. OCOBEHHOCTU 30HHOM CTPYKTYpbl U 3aKOH AUCNepcun B
peanbHbIX KpUcTannax (KpeMHUN, repmaHui, apceHng rannus). [IBmxkeHne anekTpoHa B Kpu-
crtanne. 9ddekTnBHas macca. MI3o03HepreTmyeckme NoBEPXHOCTU. TUNbl U poNib NPUMECEN B
Kpuctannax. Metoa addekTMBHOWM Maccbl M BogOpOoAoNoAoOHbIE MNPUMECHbIE LIEHTPBbI.
Pasgen 3. CtatucTuka paBHOBECHLIX HOCUTENEWN 3apsda B NOnynpoBoaHuKax. [noTHOCTb
KBAHTOBbIX COCTOSIHUA B 30HE MPOBOAMMOCTU U BarieHTHOW 30He. DyHKUMSA pacnpeneneHuns
9NEKTPOHOB U AblpoK. YpoBeHb ®epmu. CTaTtuCTMKa N BblpaXeHne ONsi KOHLEHTpaumm anek-
TPOHOB W ObIPOK B COOCTBEHHOM MOMNYNPOBOAHWUKE. OHeprus aktmsaumm. Ctatuctvka un Bbl-
pakeHne AN KOHUEHTpaLuMM 3NEKTPOHOB M AbIPOK B MPMMECHOM MOSynpoOBOAHMKE. 3aKOoH
AENCTBYIOLWNX Macc. BelpoxXaeHHbIe 1 HEBLIPOXAEHHbIE NOSTYNPOBOAHUKN. YpaBHEHME dNekK-
TPOHeuTpanbHOCTU. TemnepaTtypHble 3aBUCUMOCTU YPOBHA PepMu N KOHLEHTpauun CBO-
0oaHbIX HOCUTEnen 3apsaaa. Pasgen 4. KuHeTnyeckne siBneHus B NONynpoBoa-
Hukax. KuHetnyeckoe ypaBHeHne bonbumaHa. VIHTerpan CTONKHOBEHUN. 3aBUCMMOCTb Bpe-
MEHW penakcaumm OT JHEeprun u TemnepaTtypbl NpU pPasnuyHbiX MeXaHu3Max pacCesHus.
HepaBHoOBecHas (hyHKUMA pacnpegeneHns Hocutenen 3apsaga. NnoTHOCTb Toka U NAOTHOCTb
NnoToKa aHeprun. SNeKTponpoBOAHOCTb MOMYNPOBOAHMNKOB N ee TeMnepaTypHasa 3aBUCUOCTb.
MexaHn3Mbl MUBMEHEHUST KOHLIEHTPaALUUN CcBOBOAHbLIX HOCUTENEN B CUMbHbLIX NONAX. dddekT
MaHHa. TennonpoBOAHOCTb U TEPMOINEKTPUYECKME SBIEHUS B NONYyNpoBoaHnKax. Koadpdu-
UMEHT TennonpoBogHOCTU, 0ByCroBrieHHON cBOGOAHbIMM HOcUTensMU. ABneHus 3eebeka,
MenbTbe M TomcoHa. 3aBucuMOCTb AnddepeHumansHon Tepmo-O0C oT TemnepaTypbl U
cTteneHn nervpoBaHus. CBA3M Mexay TepMOINeKTpuyecknmmn koadpdpuumeHtamum. Tepmo-
anekTpuyeckas apPeKTUBHOCTb. [[anbBaHO- 1 TEpMOMAarHUTHbIE 3PPeKTbl B NONYNPOBOAHMN-
kax. Pasgen 5. [eHepauusa n pekombuHaumsa HocuTenem sapsiga B MONYNPOBOAHMKAX.
HepaBHoBecHble HocuTenn 3apsga. KesasmpasHoBecue, kKBasnypoBHU ®epmun. Tunbl 1 mexa-
HU3Mbl pekoMbrHaumn. YpaBHeHMe HenpepbiBHOCTU. brunonsipHas n MoHononsipHas reHepa-
umnsa n pekombuHaumsa. MakcBennoBckoe Bpems pernakcauuu. JInHenHas n keagpaTtnyHasa pe-
KomOunHauus. Bpemsi usHu. LieHTpbl pekoMbuHaumm n nosyLkn. PekombuHaums HocuTenemn
Yyepes nokanbHble ueHTpbl. Ctatnctuka Woknu-Puaa. 3aBMCUMOCTL BpEMEHU XU3HU OT No-
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NOXeHns ypoBHA depmu 1 TemnepaTypbl. Paspen 6. Ouddysns n gpend Hepas-
HOBECHbIX HocuTenen. [Ouddy3noHHbIN 1 ApendoBbIi TOKW. MoaBMKHOCTb N KO3 UUNEHT
anddysmn. CooTHoLwEHNe SnHWTENHA. NpocTpaHCTBEHHO-HEOAHOPOAHbLIE HEPABHOBECHbIE
pacnpegeneHns Hocutenen sapsga. YpasHeHne audpdysnn. Ouddys3na B MOHOMNOSSPHOM
nonynpoBoaHuke. AMounonsapHole anddyauna n gpend. OnuHel anddysum n gpenda. Pas-
aen 7. KoHTakTHble siBfeHUs B nonynpoBoAHMKax. KOHTaKkTHble siBNEHUA B MOMynpoOBOAHMU-
kax. Pasgen 8. BHyTpeHHUNn doToadhdekT. KnHetnka gpotonposogmumoctn. PotoBonbTam-
yeckne adpdekTbl: achdekT dembepa, dboToranbBaHMYeCKNn IPAEKT (BEHTUNBbHBLIN 3dhhekT
Ha KoHTakTe LWoTTkM 1 p-n nepexoae), POM-acbdekT. Pasgen 9. NoBepXHOCTHbIE CBOMCTBA
noslynpoBOAHUKOB. [MoHATHE naeanbHOM U peanbHOW noBepxHocTu. MNpupoaa u knaccndu-
Kauns NoKanm3oBaHHbIX COCTOSAHWUM, CBA3a@HHbLIX C MOBEPXHOCTbIO. [MpunoBepxHOCTHaA 006-
nactb npoctpaHcTBeHHoro 3apsiga (Ol13). OHepreTnyeckas guvarpamma, OCHOBHble Mapa-
METpbl M pa3HOBMAHOCTU npunoBepxHocTHoM Ol3 nonynpoBogHuka. PacyeT napameTpoB
Or13. lNoBepxHOCTHas NPOBOAMMOCTb U 3PEKT NOSS.

®opmbl atTectauumn: dopmMa TeKyLIero KOHTPOns: oT4yeTbl Mo nabopaTopHbIM paboTam,
onpoc. MNpomexyToyHasa aTTecTauus - 9K3aMeH.

Koabl popmupyembix (cpopmupoBaHHbix) komneteHumn: OlK-1, 2; MK-2

B51.B.0.1 Kpuctannorpadwus n kpuctannodpunimka

Lenu v 3apgaum aucumnnuusbl: Llenbio nsydeHna kypca «Kpucrannorpadpus v Kpuctanno-
dusnka» aBnAKTCS:

- O3HaKomIieHMe oby4vatoLMXCa C OCHOBHbIMW NPeaCcTaBfeHMsaMM O B3auMOCBA3N yHAa-
MEHTasnbHbIX CBOMCTB KPUCTaNfOB C MX aTOMHbIM CTPOEHWEM, CUMMeETpuen BNMmKHero m
AanbHero nopsaka, KOTopble OMUCHIBAKOTCS TOYEYHbIMU rpynnamMu 1 rpynnamMmm TpaHCASUnm;
0 pa3Hoobpasnmn CTPYKTYPHbIX TUMOB C PasnnyHbIMU NPOCTPAHCTBEHHBIMU rPynnamu;
-cbopmMmnpoBaHme 3HaHWU O BNUSHUM BRVXKHEro N AanbHero Nopsiaka Ha 3NEKTPOHHYK CTPYK-
TYpy TBEPAOro Tena, ero KpucTanianyeckoe CTpoeHne, TN XMMNUYeCKON CBA3MK;

-yCBOEHNE OCHOB TEH30PHOIO ONMCaHNA (PU3NYECKMX CBONCTB KPUCTAsIoOB, NPUHLUMMbI CrO-
XEHUs1 CUMMETPUN BHELLIHUX BO3OENCTBUA C CUMMETPUEN CaMOro KpucTanna.

B pesynbTate nsyyeHus Kypca CTyaeHT OOSDKEH:

ymemsb:

- MPUMEHSATb 3HAHWS, MOSTYYEHHbIE MPU U3YYEHUN KYPCOB (PU3NYECKMX U MaTEMATUYECKNX
ANCUMNAWH NPU PacCMOTPEHMM BOMPOCOB, CBSA3AHHbLIX C TEOPETUYECKUMU MNPUITOXKEHUSAMUA
OCHOBHbIX MOHATUA Teopun rpynn B KpuUcTannorpagum U OCHOBHbIX MOHATUN TEH30PHOro
aHanmsa B Kpuctannodguauke;

- MCMNONb30BaTb NOHATUA O CUMMETPUN KPUCTASNOB, ONMUCLIBAEMbIX TOYEYHBLIMU U MPOCTPaH-
CTBEHHbIMW TpynnamMu, a TakkKe 3HaHuMs O NpsMOM M obpaTHOM pelueTkax M B3aUMHO-
obGpaTHOM BEKTOpHOM 6Gasuce npu paclumdpoBke nayarpaMmm u gudpaktorpaMmm n onpege-
NEHUN CUMMETPUN N AeHTUMKaLMKN BellecTBa.

eradems:

- OCHOBaMW 3HaHui B 0651acTn 6a3oBbIX MOHATUA U MOMb30BaHWUS TEPMUHOMOIMEN nU3yyae-
MO ONCLUMUNINHBI;

- HaBblkaMW NPOBEOEHUS SKCNEPUMEHTANIbHON OLEHKM CUMMETPUN 1 (hpa3oBOro cocrtasa Be-
LecTBa.

MecTto yuyebHOM gucumnnuHbl B cTpykType OOI:
Kypc «Kpuctannorpadgus n kpuctannodpumsmka» asnaetcs obasatenbHONn ANCUMNANHON Ba-
punaTtmBHOM Yactn 6noka b1 [OucumnnuHbl (MOAynv) NOAroTOBKM OByvaroLwmxcs no Hanpas-
neHunto 11.03.04 SneKkTpoHUKa N HAHOSNEKTPOHUKA.
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[na naydeHns Kypca ctygeHTam Heobxoanumo yCBOUTL crefyowme QUCLUMMNIMHBIL: BEKTOPHAas
N nuHenHass anrebpa, HeKoTopble pasfenbl aHanuTUYeckon reomeTpun. [OucumnnunHa
npewecreyeT cnegylowmMm OUCUMNMHaM MaTeMaTU4ecKoro U eCTeCTBEHHOHAy4YHOro WU
NpodeCcCUoHanbHOro LMKNOB: dM3nka KOHAEHCMPOBAHHOIO COCTOAHNA, KBAHTOBAsA MeXaHuka
N cTaTucTuyeckasa usmnka, pusmka nonynpoBoLHNKOB.

KpaTkoe conepxaHue (AuAaKTMYeCKue eauHULIbI) y4eOHOW ANCLUNIIUHDI:
AuncumnnuHa cocTonT U3 BOCbMU pa3fesios:

1. Xapaktepuctmka aTOMHOIO CTPOEHUSA KpUCTanM4yeckux TBepablx Ten.

2. ToyevHass cMMMETpPUS KpUCTanos

3. TpaHcnAuMOHHaa cuMmeTpua B Kpuctannax. [NpoctpaHCcTBeHHbIE rpynnibl

4. OCHOBHbI€ CTPYKTYPHbIE TUMbI KPUCTaNoB B MOAENN NAOTHbIX yNakoBoK. OCHOBHblE
TUNbI XUMUYECKOWN CBA3MW.

5. [edekTbl B KpuCTannax.

6. [lnarHocTuka Kpuctanmnos.

7.CnmmeTpua n dmsnyeckme CBOMUCTBa KPUCTansos.

8. TeH30pHOe onucaHne on3n4ecknx CBOMCTB KpUCTasnoB.

Koabl popmupyembix komneteHuun: OlK-1, 2

Popmbl atTectaumn: dopma Tekywlero KoOHTpons: onpoc. [MpomexyTodHas atrectauus -
3K3aMeH.

B51.B.01.2 ®u3suka KOHOEHCUPOBAHHOIO0 COCTOSAHUSA

Llenu 1 3agayum gucumnnuHbl:
dopMMpoBaHME Hay4yHOW OCHOBbI A1 OCO3HAHHOIO W LeneHanpaBrieHHOro NCnonb3oBaHus
CBOWCTB KOHOEHCMPOBAHHbIX Cpea Npu co3gaHum 06BHEKTOB M CUCTEM B pasnnyHbIX obnacTtsax
HAHOTEXHOMNOMMN N MUKPOCUCTEMHOWN TEXHUKW. N3yyeHne pyHOaMeHTanbHbIX pe3ynbTaToB
PU3NKM KOHOEHCUPOBAHHOIO COCTOSIHUSA 1 CNMOCOOOB NPAKTUYECKOro NCNoSib30BaHWsi CBOMCTB
KOHOEHCUPOBAaHHbLIX cpef, NpakTM4eckoe oBnageHMe MetTogamm TEOPETUYECKOrO ONUcaHns n
OCHOBHbIMW TEOPETUYECKMMU MOAENAMU KOHOEHCMPOBAHHOIO COCTOSIHWUSA, HaBblkaMy MOCTa-
HOBKM (PU3NYECKOro 3KCMEPMMEHTa MO M3YYEeHU0 CBOWCTB KOHAEHCUPOBAaHHbLIX Cpea U Oc-
HOBHbIMM 3KCNEPUMEHTAalbHbIMU METOANKAMMN.
B pesynbTtarte 0cBOEHMSA OUCUMNNANHBI CTYOEHT:

OOJIKEeH 3Hamhb:
OCHOBHbl€ TUMbl KOHOEHCUPOBAHHbLIX Cped, OCOOEHHOCTU KNacCUYEecKoro W KBaHTOBO-
MEXaHNYECKOro OnMCaHns 3MeKTPOHHOrO rasa, OCHOBHbIE TEPMOLAMHAMUYECKME U KUHETUYE-
CKMEe XapaKTepPUCTUKN N 3NEKTPOMAarHMTHbIE CBOMCTBA SNEKTPOHHOIO ra3a; MeToAbl ONMcaHus
ANHAMUKN PELLIETKN, OCHOBHbIE TUMbI KONebaHn peLueTkm

OO/IKEeH yMemb:
paccunTatb TEPMOAUHAMNYECKNE N KMHETUYECKNE XapaKTEPUCTUKN KBAHTOBOIO 3NIEKTPOHHO-
ro rasa; ymeTb BblAENUTb KOHKPETHoEe (hM3nyeckoe codepxaHne B NpuknagHbix 3agadax oy-
Aywen aearenbHoCTM U hopmynMpoBaTb 3a4auyn; UCNONb30BaTb NOMYYEHHbIE 3HAHMSA MNpU
pelleHnn npodeccrnoHarnbHbIX 3a4a4, CBA3aHHbIX CO CBOMCTBaAMM TBEPAOro Tena
Oo/mkeH enadems:
HaBblkamu B obnactun Bbibopa HEOOXOANMbIX MaTepuanoB 1 oNTUMarbHbIX TEXHONOIMMYECKUX
PEXMMOB AN NPOM3BOACTBa NPMOOPOB MUKPO- U HAHOIMNEKTPOHMKN. [probpecTn onbIT Aes-
TenbHOCTK B 06n1acTy aHanmaa yHKLNOHNPOBaHMS roTOBbIX NpMBOopoB.
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MecTto y4yebHOM aucumnnuHbl B cTpykType OOI: (Umkn, K KOTOPOMY OTHOCUTCSA OMCLM-
nnuHa)

Kypc «®unamnka KOHAEHCMPOBAHHOIO COCTOSIHUA» ABNAeTCs 06a3aTenbHOM ANCUMNINHON Ba-
puatuBHOM YacTn 6noka b1 [ducuunnuHbl (MOaynun) NOAroTOBKM OByYatoLmMXcsa No Hanpas-
neHunto 11.03.04 3neKTpoHMKa N HAHOSNEKTPOHMKA.

KpaTtkoe copepxaHue (AmaakTuyeckne eanHuULbl) y4eOHON AUCLUMNIUHDI:

N3yyaemas gucumnnuHa coctouT m3 4-x pasgenos. Pasgen 1. MexatomHoe B3anmogeu-
ctBue B TBepAblx Tenax: OCHOBHble XapakKTEPUCTUKM MOJSieKyn. Tunbl XMMUYECKOWN CBSA3MN.
MeToq BaneHTHbIX CBA3EM U MeTon MonekynsapHbix opbutanen. Knaccudukaumss Moneky-
napHbIX opbutanen. Monekyna sBogopoaa. 'mbpugnsauma opbutanen. KoBaneHTHble Kpu-
ctannbl. Monekysnbl C MOHHOM CBA3blD. MonekynapHble kpuctannbl. MoHHble KpucTannbl. Me-
Tannbl. Pasgen 2. OcHOBbI 30HHOM Teopun TBepabIX Ter.

YpaBHeHue LWpeguHrepa ana tBepporo tena. OgHOaNEKTpoHHoe npubnmxkeHue. Teopema
Brnoxa. ®yHkuua bnoxa. MNpubnmxeHne KBasncBOOOAHbLIX 3ANEKTPOHOB. 30HbI BpunntosHa.
[MoBepxHOCTb Pepmu. DHEPreTUYecKnini CNEKTP ANEKTPOHOB B KpucTanne. Mogenb KpoHwura-
[MeHHW. 3anonHeHne 30H anekTpoHamu. MNpubnuxeHne cunbHoOM CBA3U. P deKTUBHAA Mac-
ca anekTpoHa. MeTtoabl pacyeTa 30HHOW CTPYKTYpbl KpuctannoB. MHOroanekTpoHHoe npu-
onmxeHne (Mogenb XapTpu un Xaptpu-doka). OcobeHHocTn BaH-XoBa M NAOTHOCTbL COCTOSA-
Hun. Pasgen 3. CtatucTuka HocuTenen 3apsga B kpuctannax. Ctatmctvka SreKkTpoHOB B
Kpuctannax. ®yHkuma depmun-Aupaka. KoHueHTpaunsa anekTpoHOB B MeTasnsiax. OnekTpo-
NpoBOAMMOCTb MeTannoB. KoHueHTpauua HocuTenen sapsga B nonynpoBogHukax. UHTe-
rpan ®epmu. ApdekTMBHAA NIIOTHOCTbL COCTOAHNN. CoBCTBEHHbIE NONynpoBoaHWKK. Pasgen
4. JlokanusoBaHHble COCTOSHUA B KpucTannax. OCHOBHble BUAObl Ae(EKTOB B KpUcTannax.
Pewenune ypaBHeHus LWpeauHrepa ansa nokanbHOro Bo3myllarollero noteHumana. Menkue
npuMecu nerMpoBaHusa B MONynpoBOAHMKaX. [MOBEPXHOCTHblE COCTOSHUSA. TaMMOBCKME U
dokoBcue ypoBHU. JlTokanmnsaums NOBEPXHOCTHBLIX COCTOSHUM.

Koabl popmupyembix komneteHuun: OlNK-1, 2

q)Oprl aTTectTauun: <Dopma TEeKylero KOHTpona: TeCtupoBaHue, onpoc. HpomemyTquaﬂ
artrtecrtaumna - 3K3aMeH.

B51.B.01.3 MaTtepuanbl 311IeKTPOHHOU TeXHUKU

Lenu n 3apgauu gucumnnuubl: JucunnnuHa oopmupyeT y obyvatomnxcs 3HaHUsS U yMeHUs,
nonesHble Ans OCBOEHUA ANCUMNNHBLI  «OCHOBbLI TEXHOMOMMWN 3NIEKTPOHHOM KOMMOHEHTHOWN
Ga3sbl», a TakkKe A5 BbIMNOMTHEHUS KYPCOBbIX U AUMIOMHbIX paborT.
Llenb — dopmmpoBaHMe LENOCTHbIX MPeAcTaBNeHUn O CTPOEHUW, CBOWCTBAX W
0COBEHHOCTSIX MPUMEHEHUS PA3NINYHbBIX MaTepMarnoB B 3IEKTPOHHOWN TEXHUKE.
3agayn gucumnivHbl — M3y4YeHMe OCHOB CTPOEHUS MaTepuanoB 1 (PyHKUMOHAamNbHbIX
CBOMCTB MaTepuarioB SfNeKTPOHHOM U MUKPO3INEKTPOHHOM  TEeXHUKU, MaTepuanos
HaAHO3NEKTPOHUKN. POpMUPOBAHME HABBIKOB 3KCMEPUMEHTAsbHbIX UCCNegOBaHU CBOWCTB
MaTtepuanos 3MeKTPOHHOW U MUKPOINEKTPOHHOM TEXHWUKN, MaTepuarioB HaHO3SEKTPOHUKM.
B pesynbrate ocBOEHMS ANCUMMNINHBI 0ByYaloLWMINCA OOSTKEH:
3Hamp. OCHOBHbIE CBONCTBA MPOBOAHMKOBbLIX, MOMYNPOBOAHUKOBbLIX, OUIANEKTPUYECKUX U
MarHUTHbIX MaTepranos NEKTPOHHON TEXHUKM.
ymems: BblOpaTb MaTepuanbl ANS UCMOMb30BaHUA B annapaType SMneKTPOHHOW U
MUKPOSIEKTPOHHON TEXHUKM C YY4ETOM MX XapaKTEPUCTUKK, BIIMSHUA Ha CBOMCTBA BHELLHMUX
hakTOpOB.
grnadems. NHPOPMaLUNEN O TEXHONOMMN MaTepmnarnoB SNEKTPOHHON U MUKPOINEKTPOHHON
TEXHUKWN, MaTepranoB HAHOSMEKTPOHUKN.
MprobpecTn onbIT 4EeATENBHOCTU: HAy4YHO-MUCCea0BaTENbCKOWN.
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Mecto yuyebHOM amcumnnuHbl B cTpyktype OOIN: Kypc «Matepuanbl 3neKTpOHHOW
TEXHUKN» aBNAeTca obsi3aTenbHON AUCLUNIUHON BapnaTuBHon 4actn 6noka b1
AvcumnnuHel (Mo4ynn) NoAroToBkM obyyvarowmxcs no HanpasneHutio 11.03.04 AnekTpoHuka
N HAHOJMEKTPOHMKA.

KpaTkoe coaepxaHue (AMAaKTUYECKMe eauHMULbI) y4eOHON AUcUMNUuHbIL: ducum-
navHa cocTouT n3 naTtn pasgenos. Pasgen 1. NposoaHukn. CTpoeHne n nsnko-xmMmmnyeckume
CBOMCTBA MeTasifnioB. XapakTepUCTUKU MNAEHOYHbIX MeTannoB. MHOrocrnonHble CTPYKTYpbl.
PeauctnBHble MaTtepuansl: YyrnepoaucTble, MeTanfonseHoYHble, MOoNynpoBOAHUKOBbLIE,
cTeknoamaneBble. CBepXNpOBOAHUKN: MeTannmyeckne n kepamumdeckme. Pasgen 2. lMony-
npoBogHukn. OCHOBHble CBOWCTBa, OCOGEHHOCTM K1 obnactb npumeHeHusi. Anmaso-
nogo6HbIe NONYNPOBOAHUKN. ONieMeHTapHble NONynpPOBOAHUKA: KPEMHUIA, repMaHuin, anvas.
Y3ko30HHble coeamHeHna A3B5S. LLnpokosoHHble coeanHeHus AllIBV. NMonynpoBoaHuKoBbIE
CTPYKTYpbl. AnuTakcnanbHble CTPYKTypbl. [eTepocTpykTypbl. Pasgen 3. Quanektpuku. MNonsa-
pusauus, Buabl nongapusaumm AN3neKTpUKoB. DNEeKTPONPOBOAHOCTbL ANANEKTPUKOB. [uanek-
Tpnyeckne notepu. MNpobon gmanekTpukoB. [laccuBHble AnanekTpukn. KoHaeHcaTopHbie U
N30MSUMOHHbIE MaTepuarbl. AKTUBHbIE AnanekTpukn. OCHOBHbIE MeTOAbl UCcnegoBaHna au-
9NEKTPUKOB 1 onpefeneHns ux napameTpoB. CTEKNo 1 amopdHble MIEHOYHbIE CTPYKTYPbI.
TexHnyeckasa kepamuka u nonumepbl. Pasgen 4. MarHuTHble maTtepuarnbl. OCHOBHblIE CBOR-
CTBa M NapameTpbl MarHUTHbIX Matepuanos. Pusmyeckasa npupoga geppomarHetTmsma. Mar-
HUTOTBEpAble U MarHUToOMsArkne matepuansl. ®epputbl. MaTepuanel ANg MarHUTHOM 3anucu
nHdopmauuun. Matepuansl CNUHTPOHUKK. [MraHTCckoe MarHUTHOe conpoTusrieHne. Pasgen
5. HaHomaTtepunansl B anekTpoHuke. HaHo4acTuubl. YrnepoaHble HaHOMaTepuanbl: dynne-
peH, HaHOTpyOku, rpadeH. MNMopuctele HaHomaTtepuansl. MetamaTtepuansl. MonekynspHbie
nosnynpoBoaHUKN. OpraHnveckas aneKkTpoHuKa.

Koabl cdhopmupyembix KomneTeHummn: [lpouecc u3dyyeHus OUMCUMNAWHBI HarnpasneH Ha
dopMmnpoBaHNEe 3NEMEHTOB CrieQytoLmnx komneTeHumn B cootsetctBumn ¢ ®roC BO n OOl
BO no gaHHomy HanpaBneHuto nogrotoBku (cneunansHoctn): ONK-1, 2

Popmbl aTtTecTaummn: Popma TeKyLEero KOHTpons: TeCcTupoBaHue, pedepatbl, onpoc. po-
MEeXyTOYHas aTTecTauus — 9K3aMeH.

51.B.01.4 OCHOBbI TEXHOJIOMMU 3NNIEKTPOHHOU KOMMNOHEHTHOU 6a3bl

Lenn n 3apgaum pucumnnuHbl: chopmupoBaTb Yy 0Oy4valoMXCS KOMMMEKC 3HaHWA B
obnactm (PU3MKO-XMMMUYECKMX OCHOB TEXHONOrMM 3SNEKTPOHHOM KOMMOHEHTHOW 6asbl B
MUKPO- N HAHO3NEKTPOHMKI, ABNSAIOLLMXCA OCHOBOWN ANs1 CO34aHNSA 3NEKTPOHHbIX YCTPOWCTB C
BbICOKOW, CBEPXBbICOKOW W  yNbTPaBbICOKONW CTeneHbto uHTerpauuun. Heobxogmmo
cchopmumpoBaTth y 0bOyvalrLMXCA KOMMSEKCHbIM noaxon K — npobrnemam pasmepHoro
dopmMMpoBaHNSA TBEPAOTENbHbIX CTPYKTYp Ha 06ase WCnonb3yemblX W NepCrneKkTUBHbIX
mMatepuanoB. 3ajada AUCUMMAMHBI — TMoKasaTb Onpeaensiowyo poflb  TEXHOMOMMM
dhopMMpoBaHNSA KOMMNOHEHTHOM ©a3bl TBEPAOTENbHON 3MEKTPOHUKM B HAy4YHO-TEXHUYECKOM
nporpecce He TONMbKO MUKPOJMEKTPOHWKMA, HO W MNpPaKTU4EeCKM BCEX OTpacnen Haykm u
TexHukn. K OCHOBHbIM 3agadam Kypca OTHOCUTCS popmmpoBaHme Yy obyvatolmxcs
LeNIoCTHOro NpeacTaBneHnst 0 3akOHOMEPHOM Pas3BUTUM N COBEPLLUEHCTBOBAHUN TEXHOMOMMU
9NEKTPOHHOW KOMMOHEHTHOM 6as3bl, 0 pa3paboTkax B 06nacTu nnasMeHHbIX, MYYKOBbIX W
APYrMx COBPEMEHHbIX TEXHOMNOMMNUN.

B pes3ynbTaTte 0CBOEHUA OUCUUNITUHDBI CTYOEHT OOJDKEH!:
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3Hamb, OCHOBHbIE 3Talbl Pa3BUTUA TEXHOIIOINN SJ'IeKTpOHHOVI KOMMNOHEHTHOW 6a3bl,
ocobeHHoCTH coBpeMeHHOro 3aTana pa3BUTUA TEXHONIOMNMN B obnactu TBepﬂ,OTeJ'IbHOIZ
ONEKTPOHUKN;

ymemsb, aHanuanpoBaTb Oomnblwine 0O6beMbl  MHdOpMaUMM N0 TEXHONOrnu
TBEPOOTENbHON 3NEKTPOHMKW, onpeaensss Hanbonee nepcnekTUBHbIE HamnpaBneHust ee
pasBUTUS;

g/lad0empb OCHOBaMU 3HAHWUN MO TEXHOSTOrMYECKU NPOpbIBHbIM HaMpaseHnamM pa3BUTUA
MUKPO-, N HAHOMaTepuanosegeHnd, MUKPO-, N HAHOJ3JTEKTPOHUKN.

MecTto yye6HOM AncumnnuHbl B cTpykTtype OOI: Kypc «OCHOBbI TEXHOMOMMN 3NEKTPOH-
HON KOMMOHEHTHOWN Ba3bl» aABnsieTcs 06a3aTeNbHOM AUCUUNIIMHOM BapuaTUBHOM YacTu 6ro-
ka B1 OducumnnuHel (Mogynu) nogrotoBkm obydarowmxca no HanpasneHuio 11.03.04 3nek-
TPOHMKA N HAHOJNEKTPOHWUKA.

[Mpn ee n3yvyeHun CTyOEeHT OOMMKEH OpUEeHTUPOBATbLCH B MHOroobpasmm maTtepuanos anek-
TPOHHOW TEeXHWKW, BriageTb MHdopMaumen ob MCTopMYEeCcKUX aTanax pasBuUTUA U MpUMeEHe-
HUSA 3NEKTPOHHOW KOMIMOHEHTHOW 6a3bl, pasnuyaTtb NPUHUUNWANbBHY pasHULy Mexay Tex-
HONOMMEeNn MUKPO- N HAHOINEKTPOHUKK. [dncunnnuHa B3anmocBsa3aHa ¢ 6r1okoM maTepuano-
BeAYECKUX OUCLMNITMH, paccMaTpuBaloLWnNX pasnuyHble acrnekTbl (U3MYecKnx npoueccos B
CMNOXHbIX, BEPTUKASIbHO MHTErPUPOBAHHBIX rETEPOreHHbIX CTPYKTypax.

KpaTkoe conepxaHue (AuAaKTnyeckme eguHULbI) y4eOHOW ANCLUUNIIUHDI:

Uactb 1. Pasgen 1. BegeHne B npeamet. basoBble noHATMS gucumnnuHbl. OcobeHHoCTH
TOHKOIMMEHOYHOro COCTOsAHUSA MaTepuanoB. Krnaccudukaunsa TOHKUX NIIEHOK pasnuyHbIX Ma-
TepmanoB No UxX PyHKUMOHANbHOMY HasHadeHuto. Pasgen 2. OCHOBHble TexHonorndeckue
acnekTbl POPMUPOBAHNA MONYNPOBOAHUKOBLIX, ANSNEKTPUYECKUX U MPOBOAHUKOBbLIX MaTe-
puanoB. JTanbl pa3BUTUS U COBEPLLUEHCTBOBAHUSA OCHOBHbLIX OMpeaensowmx TeXHonornye-
CKMX MeToa0B (DOPMUPOBAHUS 3NTEKTPOHHOM KOMMOHEHTHOW 6a3bl. Pasgen 3. Npobnemsbl yn-
CTOTbl NMOBEPXHOCTU MaTepuarioB Ha pasfiMyHbIX CTaamsax (POPMUPOBaHUS U3LENUN 3NeK-
TPOHHON TexHUKN. CTeneHb YMCTOTbl UCXOLHbIX MaTepPUanoB MU OKpyXatoLlen TeXHoorn4e-
CKOW cpedbl U UX BIIUSIHAE Ha XapaKTepUCTUKM (hopMMpyeMbIX CTPYKTYP, a Takke Ha BOCnpo-
N3BOAMMOCTb U YyNpaBnsieMocTb TeXHorormyeckoro npouecca. Pasgen 4. Knaccudmkauyus
OCHOBHbIX TEXHOSTOMMYECKMX NpoLeccoB POPMUPOBAHUSA INIEKTPOHHOM KOMMNOHEHTHOM Ba3sbl.
Ponb nutorpaduyecknx npoueccoB B TEXHOSOMMU MUKPOINEKTPOHUKN. Pa3sutne n cosep-
LLEHCTBOBAHNE TEXHOMOMMYECKNX MPOLECCOB MNPELM3NOHHONO (DOPMUPOBAHUS CTPYKTYpP C
HaHopa3mepHbIM pa3pelweHnem. Pasgen 5. Ponb npoueccoB camocbopkm n camoopraHm3a-
Uumn B TexHonornu. NepcnekTnBHble TEXHONOMMYECKNE NPOLIECCHI, B TOM YKUCE NfIa3MeHHbIE,
nasepHble N ap. CoBpeMEHHbIE TEHOEHUMN Pa3BUTUS TEXHONOMMN INEKTPOHHOM KOMMOHEHT-
Hown 6a3sbl.

Yactb 2. Pasgen 1. O6wume cBegeHWs O nMnaHapHOM TEXHOMOrMM NPOU3BOACTBA
WHTEerpanbHbIX MUKpPOcxeM. MuHuManbHbIM Tononorndecknun pasmep (MTP) — ocHoBHoWM
nokasaTtenb YpoBHS TexHonormn. CTeneHb WHTerpaumm mukpocxem. AduHamuka MTP un
cTeneHn nHTerpaumm, 3akoH Mypa. NepcnekTnBbl pa3BuTUA NnaHapHOW TexHonoruu. Pasgen
2. N3rotoBneHue NnoslynpoBOLAHUNKOBbIX NnracTuH. MexaHuyeckasd obpaboTtka
nonynpoBOAHMKOBLIX  MaTepuanoB. LUnudoBaHne nonynpoBOAHUKOBBIX  MaTepuaros.
MonupoBaHne nonynpoBOAHUKOBBIX Matepuanos. TpasneHwe nonynpoBoaHWKoOB. Pasgen 3.
Cnocobbl nonyveHna p-n nepexogoB. Ouddysmna. NoHHas umnnanTauus. Paspgen 4.
TexHonorna nosiydeHuss anuTakcuanbHbiX cnoesB. [asodasHas anuTakcus. XKuakocTHas
anuTtakcus. MonekynapHo-nydyeBas anutakcna. Pasgen 5. Jlutorpaduyeckne npouecchl B
nNpou3BoACTBE WHTErpanbHblXx Mukpocxem. Pasgen 6. Metannusauma B npovsBOACTBE
MHTerparnbHbIX MWUKpocxeM. MeToabl HaHECEeHWA TOHKUX TMMEeHOK B BaKyyme: BaKyyM-
TEPMUYECKUN, TEPMOWUOHHBIN, SNEKTPOHHO-ITy4EBOW, WOHHO-NMasMeHHbln. Pasgen 7.
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AnanekTpuyeckne NOKpbITUS Ha KpeMHUW. TepmoanHamMuKa npouecca OKUCIEHUS] KPEMHUS.
dopMMpoBaHNE ANIANEKTPUYECKMX NIIEHOK MeTOAOoM ocaxaeHus. Monyvyenmne MOM-cTpykTyp.
Pasgen 8. C6opka n ncnoitaHne MMC-CTpykTyp.
Koabl popmunpyembix komneteHuun: OlNK-1, 2
®opmbl atTecTauum: Popma TEKyLLEro KOHTPOSA: ONPoC, B TOM Yncne B hopMe Kpyrnoro

cTona, 3a4yeT (6 cemecTp): ak3aMeH (7 cemecTp).

B51.B.01.5 MeTponorusi, cTaHgapTu3sauus U TeXxHn4eckme namepeHus

Llenb nsy4yeHus gucumnimnHbl.

Llenbto ocBoeHus gucumnnuHbl “MeTponorus, ctaHgapTusaumsa u TeXHUYecke naMmepeHus’”
saBnsieTca obuieHay4yHas noarotoBka GakanaBpoOB-PU3NKOB NPU M3yYEHUN MaTEMaTUYECKUX
OCHOB METPOSIOMNMN N METPONOrM4yeckoro obecneyeHnss, TeEOpUM NOrpeLLHOCTEN N3MEPEHUHN,
METOA0B U3MEPEHUS INEKTPUYECKMX U HEINEKTPUYECKMX BESIMYMH, OLEHKN KadecTBa M3me-
PeHUn N cpeacTB U3MepPEeHNin, MeTPOSIorMYeckmux npoueayp 1 anroputMoB UX UAEHTUUKa-
umn.

CdopmnpoBaTth npuknagHble HaBblKM MOMYyYEeHUS KONUYeCTBEHHOW MHopMaLunn ob oueHke
COCTOSIHMSA OOBHEKTOB MCCreaoBaHUsA B pe3ynbTaTe U3MepUTENbHOro aKcnepnumMeHTa Ha 6ase
KaK yTBEepPXXAEHHbIX TPAAUUNOHHBLIX METOAOB C NPUMEHEHNEM eCTECTBEHHbIX 3TaSIOHOB, TaK U
C NOMOLLIbIO HOBbIX pacyeTHbIX METOAOB Ha aHaNUTUYECKOW OCHOBE M UMUTALMOHHOIMO MO-
AennpoBaHus.

Mprnobpectn onbiT paboTbl C COBPEMEHHLIMU METO4AaMU U CPeacTBaAMM U3MEPEHUN, BKIHO-
YarLWMX NPUHLUUMNBLI METPOSIOMMYECKOro CMHTE3a U3MEPUTENBHOrO Npouecca ¢ anropuTtMmye-
CKOW afanTtaumen ang MatemMaTM4yecKoro pacyeTa, aHanu3a M CTaTUCTMYECKOro KOHTPOIs
KayecTBa NporpaMmMHON NPoAyKUUN.

O3HaKOMUTb C HOPMaTMBHO-TEXHUYECKON OOKYMEHTaLUMen, meTtogammn n npasmnamm B obna-
CTn 06paboTkM IKCNepUMEHTamNbHbIX OAHHbBIX, OLEHKN TOYHOCTU U3MEPEHUA N HOPMUPOBa-
HUS TOYHOCTU MapameTpoB MPUKNALHOrO MaTeEMaTMYECKOro U HayKOEMKOro MHGOPMaLNOH-
Horo obecnevyeHnsi NPON3BOACTBEHHO-TEXHUYECKON AeATENbHOCTWN, HanNpaBieHHOW Ha Mofe-
nMpoBaHNe NPoLLECCOB U OOBEKTOB NPEanpUSTUS.

MpUMEHATb TEXHONOMMU N CPeAcTBa COMNPSXKEHUS METPOIorMyeckoro obopyaoBaHus ¢ nep-
COHanbHbIMM KOMMNbOTEPAMU U CO CTaHOAPTHLIMU MNakeTamMnm aBTOMATU3MPOBAHHOIO MPOEK-
TUPOBaAHMUSI.

Mocne 0CBOEHMSI AUCLMNINHBI 00YyYatoLWMNC OOIMKEH YMEeTb:

— MPUMEHSITb WH(OPMALMOHHO-U3MEPUTENbHbIE KOMMMEKCbl M CUCTEMbI, KOHTPOSbHO-
N3MEPUTENbHYI0 1 UCTbITAaTENbHY TEXHUKY C Lienbio perncrpaumm n obpaboTku cTaTucTu-
YecKknx matepuanoB, HeOOXoAMMbIX ANS pacyeToB M NPUKNaOHbIX BbIBOAOB B NPEeAMETHbIX
obnacTsax;

— OCYLLECTBNATb HOPMAanM3aLMOHHbIA KOHTPOMb TEXHUYECKON AOKYMEHTALUUW U CUHTE3 pe-
3ynbTaToB paboT MO MEeTPOrorMyeckon aTTecTaumu, 3KCnepTuse u ayauTy NporpaMMHOro
obecnevyeHns cpeacTB U3MeEpPEHUS;

— peanun3oBbiBaTb NPUMEHSIEMble Ha NPEeANnpPUATAM OOKYMEHTbLI MO MeTponiornyeckomy obec-
neYyeHuto, ctaHaapTM3aumm u ceptudurkauum npyu NpoBeaeHUM SKCNEPMMEHTOB C COCTaBne-
HMEM OnucaHWs NPOBOAMMBLIX MCCReAoBaHUM WM pa3paboTok B BMAE YCTAHOBIIEHHOW Ha
NPeanpUATAM OTYETHOCTU U YTBEPXKAEHHBIM hopMamMm;

— aHanuM3npoBaTb NpUKNagHoe MaTemMaTuyeckoe U MHAOPMaLMOHHOE codepKaHue npoLec-
ca U3MEepeHU ¢ Lenblo Bbibopa npaBun NPUHATUS PELLEHUSI O ero anropuTtMe B pernameH-
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TUPOBAHHbLIX OOKYMEHTaMun YCIoBUAX U UHTErpaunm C H860pOM MMeRLLNXCA anpUoOpPHbIX
3HaHUW ans yCTaHOBJ1€HUA Hanbonee paLlMOHaﬂbHOVI CXeMbl NX npoBeaeHus;

— NPUMEHATb aTTeCTOBaHHblE METOOUKN BbINMOJIHEHUA M3mepeHvu7| N KOHTPONA C UCMOJIb30-
BaHNEeM KOMMbKTEPHbIX TexXHonorum ans nnaHnpoBaHNA N npoBeaeHnA pa60T B Ccucremax
MaTeMaTuyeckoro obecneveHus npun nccnegoBaHnmM n MmoaennmpoBaHMn NnpoLeccoB U obbek-
TOB I'IpGﬂ,I'IpI/IFITI/IVI Ha 6ase CTaHOapPTHbIX NAaKeToOB aBTOMAaTU3NPOBAHHOIO NMPOEKTUpPOBaHUA.

MecTo AMCUMNNUHBLI B CTPYKTYpe OCHOBHOW obpa3oBaTenbHou nporpammbi (OOM).
Kypc saiBnsieTcs o6sa3atenbHOn gUCUMnMHON BapuaTuUBHOW YacTy 6noka b1 ducumnnuHel
(mogynun) nogrotoBkM obyyatowmxca no Hanpasnenunto 11.03.04 SnekTpoHMKa U HaHO3MEK-
TPOHMKa.

CTpyKTypa AUCLUNSIUHDBI.

[ducumnnuHa coctouT M3 TpuHaguatn pasgenoB. Pasgen 1. MeTtponorna n ee MecTto cpeam
apyrux Hayk. Pasgen 2. dusnyeckne BenuunHbl (PB) kak obbekt meTtponorun. Pasgen 3.
KavecTtBO M3mepeHuit 1 cnocobbl ero goctuwxkeHus. Pasgen 4. Cpeactea usmeperus (CA):
knaccol u mogenu. Pasgen 5. MNorpewHoctn nameperHnin. Pasgen 6. ObecneveHne egnHcTea
namepeHnn. Pasgen 7. 3nektpomexaHuyeckne nameputenoHole npnbopbl Pasgen 8. MNpeob-
pasoBarenu namepsiemblx BenuuuH Pasgen 9. MIamepeHune anekTpnyecknx BenmymH
Pasgen 10. Peructpupytowme npubopsl Pasgen 11. Lindposble nameputesnbHele npubopsbl
(LUAM) Pasgen 12. NamepeHne MarHUTHbIX BenunuuH. lNpeobpasoBatenn nepemMeLLeHni
(M) Pasgen 13. N3MepeHUs MexaHU4eckux BeSIMYMH  (CUN M NapamMeTpoB  ABWXKEHUS).
N3mepeHne TemnepaTypbl 1 cBeTa

OcHoBHble ob6pa3oBaTesfibHble TEXHONOrnu.

B yuyebHOM npouecce ucnonb3ytoTca cneayrowme obpasoBartenbHble TexHonornn. Mo
obpasoBaTtenbHbIM (hopMaMm: NeKkuuu; npakTUYeckme 3aHATUS; UHOMBUAYaNbHblIE 3aHATUS,
KOHTpOIbHble paboTbl. o npeobnagatowmm metogam n npuemam obyveHnsa: o6 bsiCHUTENb-
HO-UNMCTPaTUBHbLIE (0OBACHEHWE, NoKa3—aeMOoHCTpauus ydebHoro matepvana v gp.); ak-
TMBHblE (aHanu3 y4ebHon nuTepaTtypsbl, pelleHne 3agad v ap.) U UHTEepakTUBHbIE, B TOM YKC-
ne v rpynnosble (B3anmMHoe oby4vyeHne B (hOpMe KOHCYNbTUPOBaHNE MEHee MOAroTOBMEHHbIX
obyuarowmxca 6onee nNoaAroToBneHHbLIMN); MHPOPMaLUMOHHbIE (paboTa c cantamm akagemu-
YeCKMX CTPYKTYP, Hay4YHO-UCCneaoBaTenbCKUX OpraHn3aLmim, aneKTpoHHbIX 6ubnuotek u gp.,
paboTa ¢ MaremaTU4YECKMMN NakeTamm).

TpeGoBaHus K pesynbtTataMm OCBOEHUA QUCLMNIINHBI.

Mpouecc n3yyeHnss AMCUUNNHBI HanpaeneH Ha oOpMMPOBaHNE ANEMEHTOB Criefyto-
wnx komneteHumn B cootBeTcTBumn ¢ PFOC BO n OOl BO no gaHHOMY HanpaBreHuo noa-
rotoBku (cneuyunaneHoctn): OlK-5, 7, 8; MNK-7

®dopmbl KoHTponsa. Popma Tekylero KOHTpons: cobecenoBaHme, ONpoc, KOHTPONbHasA pa-
6oTa. MpomexyToyHasa aTtTecTauus - 3a4erT.

51.B.01.6 Pusmnyeckme oCHOBbI INTEKTPOHUKU

Llenu n 3agaum gucumnnvHbi:

Llens gucumnnuubl — dopmmnpoBaHme 6a30BbiX 3HaHUM B obnactu uankm Ons
00BbACHEHNA yCTpOMCTBaA W MNPUHLMNOB paboTbl NPUOOPOB COBPEMEHHON 3ANEKTPOHUKM,
BKIMOYAA BaKyyMHYIO U NIa3MeHHY 3NEeKTPOHUKY, TBEPAOTENbHYIO 3NIEKTPOHUKY, KBAHTOBYHO
N ONTUYECKYIO 3NEKTPOHUKY.

3agaun gUCunnIvHbI:

- N3yyeHne OCHOBHbIX (U3MYECKMX 3aKOHOB WU SABMEHUN, nexawmx B OCHOBe
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NPUHUMNOB paboTbl 1 YCTPOUCTB BaKyyMHOWN U Na3MEHHOW 3NIEKTPOHMUKM;

- W3yyeHne OCHOBHbIX (M3MYECKUX 3aKOHOB W SBMEHUA JieXalmx B OCHOBE
NPUHUMNOB paboTbl NONYNPOBOAHMKOBLIX MPUBOPOB 3NEKTPOHUKN.

- W3yyeHne OCHOBHbIX (M3MYECKMX 3aKOHOB MW SBMEHUA Jfexawux B OCHOBe
NPUHUMNOB paboTbl NpMbOpPOB KBAHTOBOW N ONTUYECKOWN SNEKTPOHUKN.

B pesynbtate o0CBOeHMS OuUCUMNAMHBI  “PU3NYEecKMe OCHOBbI  3NEKTPOHUKN1”
00y4aloLNNCA OOITKEH:

3Hamep:

- Knaccudukauunio TBepablxX TN Ha MeTansbl, NONYNPOBOAHMKA, ANINEKTPUKN, C TOYKU
3pEHUS 30HHOW TEOpPWUW; OCHOBHbIE 3NEKTpUYEeckue, MarHUTHble M OMTUYEecKne CBOMNCTBA
TBEPObIX Tesl, MexaHu3Mbl MpOTeKaHWss ToKa, OCOBEHHOCTU SfEKTPOHHbIX CBOWCTB
HeynopsaoYeHHbIX U aMOP(HbIX MaTepurarnos;

- OCHOBbI (PM3NKM BakKyyma, nnasmbl U TBEPAOro Tena, NpuMHUMNbl MCNONb30BaHUS
dunamyecknx acpdekToB B Bakyyme, nnasme n TBepaoMm Tene B npubopax M ycTpomcrtBax
BaKyyMHOW, Nna3sMeHHOW, TBEPAOTENbHON, MUKPOBOSTHOBOW N OMTUYECKOW 3NEKTPOHUKN, UX
KOHCTPYKUWUN, NapamMeTpbl U XapaKTEPUCTUKN U METOAbI UX MOOESNTMPOBAHNUS;

ymems:

- oueHuBaTb npeaenbl NMPUMEHMMOCTU KNacCUYeckoro noaxoda, pofib M BaXHOCTb
KBaHTOBbIX 30dEKTOB NPU ONUCaHNN PU3NYECKUX NPOLIECCOB B 3NIEMEHTaX 3MEKTPOHUKN;

- obecneymBaTb TEXHOMOIMMYECKYD M KOHCTPYKTMBHYKO peanusaumio maTepuanos u
3NIEMEHTOB 3NEKTPOHHOWN TEXHUKM B NpMbopax n yCTPOoMCTBaX ANIEKTPOHUKM;

- NPUMEHATb MEeToAbl pacyeTa NapaMeTpoB U XapaKTepUCTUK, MOAENMpPoBaHUA U
NPOEeKTUPOBaHNA NPUBOPOB 1 YCTPOMUCTB BaKyyMHOW, NNasMeHHON, TBEPLAOTENBHON,

MWKPOBOSTHOBOW M ONTUYECKOWN SNEKTPOHUKN.

grnadems:

- MeTogamMmn KBaHTOBO — MEXaHMYeCKOro OnucaHusi NMPOCTENLLMX KBAHTOBbLIX CUCTEM,
BXOASLLMX B COCTAB 3MEKTPOHUKN;

- MeTodaMW 3KCMepUMEHTarnbHbIX WUCCNeAoBaHWMA NapaMeTpoB U XapaKTepUCTUK
mMatepuanoB, nNpubopoB W YCTPOWUCTB BaKyyMHOW, MnasMeHHOW, TBepaAOTeNbHON,
MUKPOBOSIHOBOM M ONTUYECKOW 3NEKTPOHMKN, COBPEMEHHBIMU NPOrpaMMHbIMU CpeacTBaMM
X MOLENUPOBaHUSA U NPOEKTUPOBAHUS;

MecTto yyebHOM AucumnnuHbl B cTpykType OOI:

Kypc saBnsietca obsisatenbsHOn AMCUMNIIMHON BapuatMBHon 4actm Onoka b1
AvcumnnuHel (Moaynn) NoaroToBkM obyyarowmxcs no HanpasneHutio 11.03.04 SnekTpoHuka
N HAHO3NEKTPOHMKA.

OucumnnuHa “dumsnyeckme OCHOBbI 3NEKTPOHUKM® OCHOBbIBAETCA Ha guCUMiMHax
Moayns “@usmka’, aucumnnuHax“TeopeTnyeckme OCHOBbI 3NeKTpoTexHukn”, “KBaHToBas

MeXaHuKa 1 ctaTucTuyeckaa gusmka”, “Onsmka KoH4EHCUPOBAHHOIO COCTOAHNSA™.

KpaTtkoe copepxxaHue (AnaakTuyeckue eaMHuULbl) y4eO6HOW ANCLMNIIUHDI:
AuncumnnuHa cocTouT U3 ABYX pasgernos:

1.dnsnyeckne OCHOBbI BaKyyMHOMN U MNasMeHHOW 3NEKTPOHUKN.

Bakyym, noHM30BaHHbIV ras, nna3mMa, ra3oBblv paspsag. dneMeHTapHble NpoLlecchl npu
B3aMMOJENCTBMM ONEKTPOHOB M MOHOB. YMpyrne n Heynpyrme coygapeHus SneKTPoHOB C
aToMaMn n Monekynamu. TepMO3neKkTpoHHas, aBTOJMNEKTPOHHAA, BTOPUYHAA 3MNEeKTPOHHas,
dOTO3NEKTpoOHHaa amuccmn. MIoHHO — nnasmeHHoe pacnbinieHne. CBoucTBa nriasmbl.
OnemMeHTapHble npouecchbl B nnasme. MoHuMsaums npu anekTpoHHOM yaape. Tepmuyeckas
noHmnsauma. PdotomoHmsaums. CTyneHyaTble npoueccbl nNpu BO3GYXXOEHUM U NOHU3ALUU
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3MeKTPOHHbIM yaapoM. Knaccudukaums paspagoB. HecamocToAaTenbHbIN ra3oBbid paspsas.
CamocToaTenbHbIN ra3oBbIn paspsg. Tnewowmn paspag. Jdyroson paspsg. Vickposon paspsa.
KopoHHbIM pa3psg. [asopaspsagHaa nnasma. Metoabl muccrnegoBaHusa nnasmbl. [1nasma
HW3KOro U BbICOKOIO AaBreHUs.

2. du3anyeckne OCHOBbI NOYNPOBOAHUKOB INEKTPOHUKM.

OcHoBHble cBOMCTBa MOMyNpPoOBOAHMKOB. KpeMHUA U repmMaHui: XMMUYeckue CBA3W;
KpUCTannmyeckoe CTpOeHuUe; OCOBEHHOCTM 30HHOW CTPYKTYpPbl; OCHOBHble  (PU3NKO-
XUMUYECKMe,  3reKTpuyeckne U ONTUYEeCKMe  CBOWCTBA, MoOBedeHWe  NpuMecen.
Knaccudurkaums nonynpoBOAHUKOBLIX MaTepuanoB No COCTaBy, BHYTPEHHEMY CTPOEHUIO U
csonctBaM. Cob6CTBEHHBIN NONYNPOBOAHMK N COOCTBEHHAs! 3MNEeKTPONPOBOAHOCTL. BrninsHue
npuMecen Ha 9nekTpuyeckne CBOWCTBA NOMYNpPOBOOHMKOB. MexaHu3mbl pacceaHus
HocuTenen 3apsga. TemnepaTtypHas  3aBUCMMOCTb  NPOBOAMMOCTU.  bunondpHas
NPOBOAMMOCTb. 3aBUCMMOCTb MOMOXEHUA YPOBHA PepMu OT KOHLEHTpauum HocuTenem u
TemnepaTypbl. ONEeKTPONPOBOAHOCTb noslynpoOBOAHUKOB. MpoBOAUMOCTb no
pacnpocTpaHeHHbIM 1 NoKann3oBaHHbLIM COCTOAHUSAM. HepaBHOBECHbIE HOCUTENW 3apsa B
nosnynpoBoAHukax. M'eHepauuns n pekomorHaums. Bpems xnsHn Hocutenen sapsaa. OddekT
Xonna, MarHeToCconpoTMBEHNE U TEPMOISEKTPUYECKNE SABIMEHUS. DNEKTPONPOBOOHOCTb B
CUNbHOM  3reKTpuyeckom none. HepaBHOBECHble COCTOSIHUA B MOMyNpOBOLHUKAX,
MexaHu3Mbl U napamMeTpbl pekombuHauumn. OnTudeckne U POTOINEKTPUYECKME CBOWCTBA
noslynpoBOAHUKOB.  [MONeKkTpukn, nonapusaums, AndnekTpuyeckad MnpoHNLAeMOoCTb.
YacToTHasa 3aBUCUMOCTb. [1b€303NEKTPUKKN, MMPOINEKTPUKN, CETHETOINEKTPUKMN.

dPopma Tekywen arrectauun: KoHTponbHble paboTbl, AOMALLHME 3a4aHus, YCTHbIA Onpoc,
KypcoBas pabora.

CDopma npome)KyTquoﬁ aTTecTaumn: 3a4eT.
Koabl CbOpMVIpyeMbIX KOMMNEeTEeHLUUN: I'Ipou,ecc n3yvyeHna aOucuuniinHbl HarnpaBJieH Ha

dopMmnpoBaHne aNeEMEHTOB crneaywLlmnx komneteHuun B cootsetcteun ¢ roC BO n OOl
BO no gaHHoMy HanpasfeHuto NnoaroToBku (cneyunansHoctn): OMNK-7; MK-1, 2, 5

B51.B.0O1.7 TBepaoTenbHas 3NeKTPOHUKA

Lenu v 3apauv aucumnnuubl: JucumnnuHa popmmpyeT y 0ByyvatoLmxcsa 3HaHUS U YMEeHUs,
Heobxoaumble ans ocsoeHust gucuunnuHbl B3.B.OL.7 [NpoekTupoBaHMe WHTerpanbHbIX
CXeM, a Takke Npwv BbINOIHEHMN KYPCOBbIX U AUMMOMHbLIX paboT [ns ycnewHoro oCBoOeHus
ANCUMNIIMHBLI Heobxoanmo 3HaHve aucuunnuH B3.6.9 MaTepuanbl SNeKTPOHHON TEXHUKM,
B63.6.7 ®n3nka KOHOEHCMPOBAHHOIO COCTOSHUS.

Llenb — doopmMrpoBaHns KOMMNNeKca 3HaHUM U yMEeHUN, HeobXoaUMbIX A58 MOHUMaHUA
dr3nyecknx oCHOB OYHKLMOHMPOBaHUSA NPUBOPOB INEKTPOHMKK, a Takke ANA MoaenvpoBa-
HUA NX paboTbl U MPOEKTUPOBAHUSA KOHCTPYKLINN.

3agayun gucumnnuHel — U3ydeHMe OCHOB (PU3UKM BakyymMa U nnasmbl, uU3nyecKux
SBMIEHWA WM NpPOLECCOB, fexawux B OCHOBe NpuHUMMIOB paboTbl NpnbopoB U
YCTPOMCTB BaKyyMHOW WU MNNa3MeHHOMW 3SIEKTPOHUKN; n3yvyeHne pusnyeckmx npoLec-
COB N 3aKOHOB, Nexallnx B OCHOBE MPUHLMIMNOB AENUCTBUA NOSTyNpPOBOAHUKOBBIX NPU-
OopoB, U onpeaensalLWmnX XapakTEPUCTUKA N NapameTpbl 3TUX NpMbopos; opMupo-
BaHWE HaBbIKOB 3KCNepUMeHTarnbHbIX UCCNeAoBaHNN U TEXHUKU U3MEPEHUN XapaKTe-
PUCTUK N NapamMeTpOoB NOSTyNpOBOAHNKOBLIX MPMBOpPOB.

B pesynbTaTte 0CBOEHMS AMCLMNINHBI 06Y4aoLWMNCA OOIDKEH:

3Hamb: OCHOBbI (PM3MKN BaKyyMma, nnasmMbl U TBEPAOro Tena; NpUHUUMLI UCNosib30BaHUS
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dunamyeckmx apgeKkToB B Bakyyme, nna3sme u B TBEpAOM Tene B npubopax n ycTponucTBax
BaKyyMHOW, NnasMeHHOW, TBEPAOTENbHON, MUKPOBOSTHOBOW N OMTUYECKOW 3NEKTPOHUKN; UX
KOHCTPYKLMKN, NapaMeTpbl N XapakTEPUCTUKN U METOObI UX MOLAENNPOBaHUS;

yMemb.! NPUMEHATb METOAbI pacdeTa napamMeTpoB M XapakTePUCTUK, MOLENNPOBAHNA Y
NPOEeKTUpoBaHUA nNpubopoB U YCTPOWCTB BaKyyMHOMW, MNfa3MeHHOW, TBepOOTENbHON,
MMUKPOBOSTHOBOW N ONTUYECKOWN SNEKTPOHUKN N HAHOINEKTPOHUKM.

grrademb: MeTO4aMN SKCNEePUMEHTasbHbIX UCCeA0BaHNN NapaMeTpoB U XapakTepUCTUK
mMaTepuanoB, nNpuboOpoB W YCTPOMCTB BaKyyMHOW, MSAa3MEHHOW, TBEepAOTENbHOW,
MWKPOBOSIHOBOM W OMNTMYECKOW JMEKTPOHUKM W HAHO3MEKTPOHUKW, COBPEMEHHbLIMN
nporpaMMHbIMU CpeicTBaMu UX MOAENTMPOBaHUS U MPOEKTUPOBAHUS.

npuobpecmu ornbim oesimesibHOCMU: NPOEKTHO-KOHCTPYKTOPCKOM, Hay4Ho-
nccnegoBaTesibCKon.

MecTo yyebHOM AncumunnuHbl B cTpykType OOI:

Kypc siBnsetca obsizatenbHOW ANCUMMINHON BapuaTMBHOM YacTn 6noka b1 OducumnnuHbl
(mogynu) noarotoBku obyyatowmxes no HanpasneHuto 11.03.04 BnekTpoHKa N HaHO3NekK-
TpPOHMKa.

KpaTkoe cogepxaHue (AMaakTudeckme eamHuubl) y4eOHON AucuMnnuHbIL: JucumnnmHa
cocTouT 13 naTtu pasgenos. Pasgen 1. OcHoBbI NONYNPOBOAHUKOBOW 3MEKTPOHUKK. [lony-
NPOBOAHMKOBbIE ANOAbl, BUNONSAPHbBIE TPAH3UCTOPLI U TUPUCTOPLI. NoneBble TpaH3UCTopPbl U
npnbopbl C 3apsiA0BON CBA3bKD. PasHOBUMOHOCTM MOMynpOBOLAHMKOBBLIX MPMOOPOB, NPUHLMM
AEeNCTBUS, OCHOBHbIE NapaMeTpbl U XapaKTepucTuku, obnactn npumeHeHnda. SPICE-mogenu
NonynpoBOAHNKOBLIX NpUBOpoB. TepMOoanekTpnyeckme WM raribBaHOMarHUTHble Npubopbl K
ycTponcTea. Cunosble NonynpoBOgHMKOBLIE NPUBopPbLlI 1 Npubopbl A4Na paboTbl Npu aKcTpe-
ManbHbIX Temnepatypax. OcCobeHHOCTN UHTEerpanbHbIX NONYyNPOBOAHNKOBLIX Npubopos. On-
TMMKU3aums napameTtpos npubopos npu SPICE-moaenvpoBaHnn. OCHOBbI CXEMOTEXHUYECKO-
ro M TOMOMOMMYECKOro MNPOEKTUPOBAHUS WUHTErparnbHbIX cxem. dusmyeckme orpaHuyeHus
MUKPOMUHUATIOPU3aLUUN MHTErpanbHbIX 3NeMeHToB. Puanyeckme OCHOBbI KOPOTKOKaHasbHbIX
adpdpekroB B MIIM-TpaH3uctopax. MNpubopbl nonynposogHukoson CBY-anekTpoHukn. RC un
RLC-mogenn wmexcoeanHeHun. JlaBuHHO-NponeTHble aumoabl M guogbl [aHHa. Mefll-
TpaH3ncTopbl Ha ocHoBe GaAs. HEMP-TpaHauctopbl. HBT-TpaH3uctopsbl. Si-Ge-TeXHOMOorus.
Yceunutenn n reHepaTtopbl MUKPOBOSIH Ha MNOSTYNMPOBOAHUKOBLIX AMOAAX WM TpaH3UcTopax.
Wymbl B CBY npubopax n yctponcteax. Pasgen 2. OCHOBbI KBAHTOBOW M ONTUYECKOW 3MeK-
TPOHUKN. CNOHTAHHOE U BbIHY)XXOEHHOE U3NydYeHue, KO3(PMUUNEHTbI SNHLITENHA; NPUHLMN
paboTbl Ma3epoB 1 Na3epoB; NMHBEPCUS HACENEHHOCTEN; ABYX-, TPEX- U YETbIPEXYPOBHEBbLIE
cxeMbl paboTbl; MeToabl Hakaykn. OnTuyeckme pes3oHaTopbl, X OCHOBHbLIE TUMbI N XapakTe-
PUCTUKN; COBCTBEHHbIE TUMbI KonebaHnn — mofbl, MayccoBbl ny4kn. [pubopbl ONTUYECKOrOo
AnanasoHa: rasoBble nasepbl, UX 0COBEHHOCTU U XapaKTePUCTUKN; rasopaspsagHble nasepbl
Ha CMecu rennsa n HeoHa; MonekynsapHble fiasepbl; rasoguHaMuyeckme nasepbl; 3KCUMeEpPHbIe
nasepbl. TBepgoTenbHble Nnasepbl, UX OCODEHHOCTU U XapaKTEPUCTUKN: pyBMHOBLIN nasep,
nasepbl Ha KpucTannax u cTeknax, akTMBMPOBaHHbIX HEOLNMOM, BOSIOKOHHbIE YCUMUTENU U
nasepsbl. XKngkocTHble nasepbl Ha opraHuYeckux kpacutensax. NonynpoBOAHUKOBLIE CBETO-
Anoabl U nasepbl, X OCOBEHHOCTU U XapakTePUCTUKN. NHXEKUNOHHAs 3neKTPOoSitoMUHEC-
LeHUMs, YCroBME MHBEPCUMN B NOSTYNPOBOAHUKAX, KBa3nypoBHU dPepmun. AKTUBHbIE MaTepua-
Nbl CBETOAMOO0B U MHXEKUMOHHbIX nasepos. [eTepocBeToauoabl U reteponasepsbl. [Mony-
NPOBOAHMKOBbIE DOTONPUEMHUKN: POTOPE3UCTOPLI, hoToamoabl, p-i-n-potogmoabl 1 na-
BUHHble pOTOAMOAbI, COMHEYHble (POTOSNEMEHTbl, POTOTpPaH3UCTopbl. ONTPOoHbLI. MeToab!
MoAynsumMn onTudeckoro msnyyeHusi. Pasgen 3. OCHOBbI BakyyMHOW 3neKTPOHUKW. Buabl
9NEKTPOHHOM 3MUCCUN. DMUTTEPLI CBOBOAHbBIX 3NEKTPOHOB. YCTPOMCTBA ynpaBneHna noTo-
KOM 3MNEeKTPOHOB. [leTekTMpoBaHME INEKTPOHHOIO NOToKa. ONEKTPOHHbIE NamMnbl. BakyymHble
CBY-npunbopbl: anekTpoHHble namnbl CBY, KNUCTPOHbI. DNEKTPOHHO-Ny4YeBble Npnbopsbl. Po-
TO9NEKTPOHHbIE MNPUBOPbI: BaKyyMHble (POTOANEMEHTbI, (POTOINEKTPOHHbBIE YMHOXUTENMN.
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Pasgen 4. OcHOBbl Nna3amMeHHOW 3NEKTPOHUKM. TUMnbl 3NMEKTPUYECKMX pas3psaoB B rasax.
BonbT-amnepHas xapakrtepucTtuka rasoBsoro paspsaga. Kputepun TayHceHga. Kpmble lMawwe-
Ha. CMHXPOTPOHHOE U LMKITOTPOHHOE M3ny4deHune. MNaccuBHble U akTUBHbIE METOAbl AMarHo-
CcTMKM nnasmebl. [a3opaspsaHblie npubopbl. Pazgen 5. OCHOBbI YHKLMOHANbHON 3NEKTPOHN-
kn. Mpnbopsbl ¢ 3apsgoson ceasbio ([13C). YcTponctBa Ha ocHoBe M3C. JluHMM 3agepkku.
YcTtponctBa npeobpasoBaHusa nsobpaxeHuns. PunbTpbl. Pusmyeckme oCcHoBbl PYHKLMOHAMNb-
HOW aKyCTO3NEKTPOHUKU. [1pegMeT akyCTOSNEKTPOHUKN. TuMbl MOBEPXHOCTHLIX aKyCTUYECKMX
BonH (MAB). MaTepuanbl akycToanekTpoHukn. Cnocobbl Bo30yxaeHnsa n ynpasnenuna MAB.
AkycToanekTpunyeckmn adodpekT. Mpnbopbl PyHKLMOHANBHOW aKyCTO3NEKTPOHUKN. JInHun 3a-
AepXKkN. dunbTpbl. AKycToonTuyeckme npeobpasoBaTteny nsobpaxeHus. AtteHtoatopbl. Pa-
3oBpaLatenn. PyHKLUMOHamNbHble YCTPOMCTBA Ha OCHOBE OTpULATESNIbHOrO 06BLEMHOro Co-
npotmenenms. OAMN n OOC. Onoabl ¢ S-ob6pasHon BAX. OyHKUMOHANbHbIE YCTPOMCTBA Ha
ocHoBe S-gmoaos.

Koabl c¢opmupyembix komneteHumn: [lpouecc m3ydeHus OUCUUNIMHBI HanpasfeH Ha
bopMmnpoBaHne aNemMeHTOB crneayLwmnx komneTteHumn B coorsetcteumn ¢ roOC BO n OOl
BO no gaHHomMy HanpaBneHuo noarotoBkn (cneuyunaneHoctn): ONMK-7; MK-2, 5

Popmbl atTrecTaumn: Popma TeKyLero KOHTPONNA: onpoc, Kypcosasa pabota. lNpomexyTou-
Hasa aTTecTaunsa — audpepeHUNpoBaHHbIN 3a4eT (6ceMecTp); ak3aMeH (7 cemecTp).

B51.B.01.8 HaHO3neKTpOHUKA

Lenu v 3agaum gucuunnuubl: Llenb gucumnnmHbl cCOCTOMT B (OOPMUPOBAHUM CUCTE-

MaTUYECKMX 3HAHUN N (pyHOAMEHTamnbHbIX NPUHLMMNOB, ONPEAENAIOWNX CTPYKTYPY KBaAHTO-
BbIX HM3KOpPA3MEPHbIX CUCTEM, @ TaKkKe B U3YYEHUWN SIBIEHUA U NPOLLECCOB B HAHOCTPYKTY-
pax, Ucnonb3yrLwmxcs npyu paspaboTke NpMOOPOB HAHOINEKTPOHUKKU. [Mpn n3yyeHumn Kypca
CTaBATCA CreaylLme OCHOBHbIE 3afayu: NofyYeHne NpeacTaBneHnn 0 PU3nNYecknx naesx
N NPUHLMMNAX COBPEMEHHON HAHO3MEKTPOHUKU, (DOPMUPOBAHNE KOMMIIEKCa TeopeTUyeckux
3HaHUM O (PU3NYECKNX CBONCTBAX HAHOISEKTPOHHLIX CUCTEM, BaXXHENLLNX (PU3NYECKNX NPO-
ueccax u gaBneHusX, CoOCTaBnsaowmx yHgaMeHTanbHyl0 OCHOBY HAHO3NEKTPOHUKN; 3HAKOM-
CTBO C CYLLECTBYHOLMMN MOLENAMMU, TEOPUAMM PA3IINYHBIX (PUBNYECKNX SABIEHUA U OCHOB-
HbIMW 061aCTAMU NPUMEHEHUS HAHOJNEKTPOHHbIX CTPYKTYP.
Mecto y4ye6HOM aucumnnuHbl B cTpykType OOI: Kypc aBndetca obszaTenbHoOM gucuu-
NAMHOM BapuaTMBHOM YacTu 6noka b1 [AducumnnuHel (MOAynv) NOAroTOBKM OBy4vatomxcs
no HanpaeneHuto 11.03.04 DnekTpoHMKa U HAHOSNEKTPOHUKA, AN €e yCBoeHus TpebyroTca
3HaHus, hopMMpyeMbIE B paMKax KYpCOB KBAHTOBOW MEXaHWKN U CTaTUCTUYECKON OU3MKM,
PU3NYECKMX OCHOB 3NIEKTPOHUKN, MaTepUarnoB 3NIEKTPOHHON TEXHUKM.

KpaTtkoe copepxaHue (AuaakTuyeckue eamHuubl) ydyebHOW aucumnnuHbl: [uc-
uMnnaMHa cocTouT M3 BocbMU pasgenoB. Pasgen 1. BeegeHue. PasmepHoe KBaHTOBaHME.
OCHOBHbIE TUMblI HAHOCTPYKTYP N UX KBAHTOBO-MexaHuyeckme mogenn. KBaHTOBbIN KOHan-
HMEHT MU pa3MepPHOCTb 3NIEKTPOHHOM cucTeMbl. PaamepHoe kBaHTOBaHue. Ycnosusa Habnto-
AEHNS1 KBaHTOBO-pa3MepHbIX 3P(EKTOB. AnemMeHTapHble HAaHOCTPYKTYpPbl: KBAHTOBbIE AMbl,
KBAQHTOBbIE HUTW, KBAHTOBbIE TOYKW, MOJYNPOBOOHUKOBLIE CBEPXPELLUETKN U UX KBAHTOBO-
MexaHu4eckue mogenun. Pasgen 2. OneKkTpoHHble CBOMCTBA KBAHTOBbLIX HAHOCTPYKTYP. OHep-
reTUYEeCKUI CNekTp 1 BOSTHOBbIE PyHKLMM AByMepHOro (2D), ogHomepHoro (1D) un Hynbmep-
Horo (OD) anekTpoHHOro rasa. OnucaHme 3NeKTPOHHbIX COCTOSIHUA METOL4OM OrubaroLlen.
OCHOBHbIE TUMbI N 3HEPreTUYECKNn CNekTp ceepxpelueTok. MoaynMpoBaHHOe nernposaHue.
[MoneBble TPaAH3UCTOPbLI Ha ANEKTPOHax C BbICOKOM MOABMXHOCTbIO. CTaTUCTMKa HocuTeneun
3apsifa B cuctemax NoHMWKEeHHOW pa3MepHOCTU. PasamepHas ocumnnaums nioTHOCTU KBAHTO-
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BbIX COCTOSAHUN U domamyeckmnx cBoncTtB 2D- anektpoHHoro rasa. Pasgen 3. KnHetndeckne
adpekTbl B HAHOCTPYKTYypax; KeaHToBbIN adhdpekT Xonna. KuHeTudeckue siBNeHUsa B OBY-
MEPHbIX CTPYKTYypax un ceepxpelleTkax. KBaHToBaHue JlaHgay n ocumnnsauum Banbe - LTap-
Ka. LlenouncneHHbi kBaHTOBLIN achdekT Xonna (LIKSX). Ycnosusa HabnogeHus n pesynbTa-
Tbl 9KCNnepuMeHTa. lNposBneHne MMpPoBbIX NOCTOSIHHLIX (€, h). BddekTbl NokanMsauumn n mx
ponb B LUKOX. AprymeHThl JlacdbnnHa. JpobHbIn KBaHTOBLIN adhdhekT Xonna n ero uHTepnpe-
Taumsa. CTpyKTypa KBAaHTOBOW >XMAKOCTU KakK OCHOBHOMO CUIbHO KOPPENMPOBaHHOIMO COCTOS-
HUS OBYMEPHOrO 3MEKTPOHHOro rasa B CUSIbHOM MarHWTHOM MoOflie U CBOWCTBA ee 3rieMeH-
TapHbIX BO36yxaeHun. [pobHble 3apsaabl U KOMNO3UTHbIE hepmuoHbl. Pasgen 4. VHTepde-
PEHUMOHHbIE U Me3ockonuyeckne adpdekTbl B HAHOCTPYKTypax. bannuctudeckun tpaHc-
nopt. Mesockonuyeckne cuctembl. TPaHCNOPT HOCUTENEN B Y3KUX KaHanax v KBaHTOBaHWe
NPoBOAMMOCTU. KBaHTOBbLIN TOYEYHbIN KOHTaKT. POrb KOHTAKTOB A5 HAHOCTPYKTYp. KBaHTO-
BO- MHTEPdEPEHUMOHHbIE SIBMIEHUS N y4eT Me30ocKkonuyeckux adpdpektoB. bannmctnyeckumn
TpaHcnopT. lMpnbopbl Ha ocHoBe GannuctTudeckoro TpaHcnopTa. Pasgen 5. Ontuyeckue
CBOWNCTBA KBAHTOBbIX HAHOCTPYKTYp. ['eTeponasepbl Ha KBAHTOBbIX IMax M KBAHTOBbIX TOY-
kax. OnNTuka KBaHTOBbIX CTPYKTYp. BepoAaTHOCTb nepexoda B nomne anekTpoMarHUTHOW BOJI-
Hbl. [MpaBuna otbopa. BO3MOXHOCTb ynpaBneHusi ONTUYECKMMU napameTpamMu B LUMPOKUX
npegenax. ®OTOHHbIE KpUcTansbl. BO3MOXHOCTb peanusaummn nasepHoOn reHepaumm B He-
NpepbIBHOM peXuMe MNpu KOMHaTHOM TemnepaType. KackagHble nasepbl Ha MeXAy30HHbIX
nepexogax B CMCTeEMe KBAHTOBbIX SIM U KBaHTOBbIX ToyeKk. Pasgen 6. Pe3oHaHCHOe TyHHenu-
poBaHue 1 nNpubopbl Ha ero ocHoee. BbiBOA ycnoBuin Ons peanusauun TYHHENUPOBAHUSA C
€ONHNYHON BEPOATHOCTbI. IOMPMEKT PEe30HaHCHOro TYHHenMpoBaHUsa B AByx6apbepHom
CTPYKTYp€ C KBAHTOBOW SIMOW U B MHOrobapbepHbIX KBAHTOBbIX CTpyKTypax. BAX aByx- u
MHOro6apbepHbIX CTPYKTYp. Npnbopbl Ha OCHOBE pPe30HaHCHOro TyHHenMpoBaHua. Pasgen 7.
TyHHenupoBaHne B YCroBUSAX KyrnOHOBCKOM Grokagbl. OAHO3MEKTPOHWUKA. 3anupaHue TyH-
HEeSIbHOro TOKa 3a CYEeT yBerMyeHusi KyFIOHOBCKOW 3Heprnm cuctemsl npu gobasneHnn ogHo-
ro anekTpoHa. Ycnosus HabnogeHus apdekra. BAX aCUMMETPUYHOIO TYHHENBHOIO KOHTaK-
Ta ©0e3 3atBopa. MexaHm3am obGpasoBaHus cTyneHen. OAHO3MEKTPOHHbIA TPaH3UCTOP.
YcTporcTBa Ha OCHOBE OLHO3MEKTPOHHbLIX TPAH3UCTOPOB. HOBbIE TUMbl NEKTPOHHBLIX CXEM.
Pasgen 8. MarHuTHble HaHOCTPYKTYpbl. CAIMHTPOHMKA. MNepcnekTuBbl HAHOINEKTPOHUKN. K-
raHTCKOE MarHeTOCOMNPOTMBIIEHNE HAHOCTPYKTYP, COCTOALLMX U3 Yepeaytowmxca MarHUTHbIX
N HEMArHUTHbIX CrOEB; ANIEMEHTbI 3aMnUCKU, XPaHEHUSI U CYUTbIBAHUSA MHOpMaUMn. NHXek-
LMSA CNUHOBBIX TOKOB Kak OCHOBa HOBOrO Kriacca NpMbopoB; KBaHTOBbLIM KOMMbIOTEP.

Koabl c¢opmupyembix komneteHummn: [lpouecc m3ydeHus OUCUUNIMHBI HanpasfeH Ha
dopMmnpoBaHNE ANEMEHTOB crnefyLmnx komneTeHumn B cootesetcteumn ¢ roOC BO n OOl
BO no gaHHomy HanpaeneHuto nogrotosku: OMNK-2, 7; MK-1

®Popmbl atTecTaumm: dopma TeKyLLEero KOHTPONs: OoT4eTbl MO nabopaTtopHbiM paboTam,
onpoc. lNpomexyToyHasa aTTecTaumns - aK3amMeH.

B51.B.0[1.9 OcHOBbI NPOEKTUPOBAHUA INEKTPOHHON KOMMNOHEHTHOW 6a3bl

Llenv n 3agaum gucumnimHbI:

dopmupoBaHMe 3HaAHUA U YMEHUI, HEOBXOOUMBIX 49 aBTOMATU3MPOBAHHOMO NPOEK-
TMPOBAHNA 3NEKTPOHHOW KOMMOHEHTHOW 6a3sbl. M3yyeHne n ocBoeHne COBPEMEHHbIX METO-
A0B N MapLIpyTOB NMPOEKTUpOBaHUS, cpeacTs 1 cnocoboB aBToMaTtm3aumm npouecca npoek-
TMpoBaHusa. dopmMMpoBaHMe U 3aKpenneHne HaBblKOB NMPOEKTUPOBAHUSA C MUCMNOSNb30BaHNEM
COBPEMEHHbIX MPOrpaMMHbIX A3bIKOB OMUCaHUA M MPOEKTUPOBAHUSA 3NEKTPOHHOW KOMIMO-
HeHTHOM 6a3bl.

B pesynbTaTte 0CBOEHMS AUCUUNNNHBI OBY4atoLWMIACA AOIDKEH:



82

3HaTb: OOLLY0 XapaKkTepUCTUKY Mnpouecca NPOeKTUPOBaHUS, BOCXOAsLIEE M HUCXoasLee
NPOEKTUpOBaHME, METOAbI 1 3Tanbl NPOEKTUPOBAHUS;

yMeTb: BbiOMpaTb M OoNuUCbiBaTb MOAENN 3NEKTPOHHOMW KOMMOHEHTON ©a3sbl Ha pasfMyHbIX
aTanax npoeKkTUpOBaHUSA C y4eTOM BblOpaHHOro MapLlpyTa NpoeKkTUpoBaHus; paboTtaTtb C
TEXHUYECKMMU N NPOrpaMMHbIMUK CPeaCcTBaMU peann3auunm npoLeccoB NPOEKTUPOBAHNS;
BnageTb: HaBblkaMW MCMOSIb30BaHUS TEXHUYECKMX M MPOrpamMMHbIX CPeaCTB peanunsaunm
NpOoLECCOB MPOEKTUPOBAHUSA; S3bIkaMW OMUCAHUS U MPOEKTUPOBAHUSA COBPEMEHHOW 3fieK-
TPOHHOW KOMMOHEHTHOW 6a3bl.

MecTto y4ye6HOM ancumnnuHbl B cTpyktype OOI: Kypc asnsetcs obaszatenbHOM aucum-
NAVHOM BapuaTMBHOM YacTu 6noka b1 AducumnnuHbl (MOAynM) NOAroTOBKM OBy4vatoLmxcs
no HanpasneHuto 11.03.04 DnekTpoHMKa N HAHO3NEKTPOHMKA.

KpaTkoe copepxaHue (AMaakTudeckme eamHuubl) y4eOHON AucuuMnnuHbL: JucumnnmHa
cocTouT n3 cemu pasgenos. Pasgen 1. O6was xapakTepucTuka npoLecca npoekTUpoBaHus.
Pasgen 2. MapwpyTbl 1 aTanbl npoekTupoBaHus. Pasgen 3. Cpeacrea aBToMaTuanpoBaHHO-
ro npoektnposaHus. Pasgen 4. Mogenn KOMMNOHEHTOB 9NeKTPOHHbIX cxeM. Pasgen 5. ABTo-
MaTmsauuns PyHKLUNOHANBbHO-ITOMMYECKOrO U CXEMOTEXHUYECKOTO NPOEKTUPOBAHNSA ASIEKTPOH-
HbIX cxeM. Pasgen 6. ABTomaTtumsaumst TOMosorM4yeckoro NpoekTMPOBaHUS 3NeKTPOHHOW KOM-
noHeHTon 6asbl. Pasgen 7. A3blkM NPOEKTUPOBaHWS BbICOKOrO YPOBHS.

Koabl popmupyembix komneteHuun: OlNK-7, 9; MNMK-5
Popmbl aTtTecTaummn: dopma TeKyLlero KOHTpPons: TeCcTupoBaHue, pedepatsl, onpoc. po-

MeXyTO4YHada aTtTrectauna — 3aderT.

51.B.01.10 TeopeTuyeckue OCHOBbI 3NIEKTPOTEXHUKU

Llenb nsyyeHus gucumnsimnHbl.

OcHoBHOM 3agadven n3y4vyeHuns ONCUUMNIINHBI «TeopeTnyeckume OCHOBbI
ANEKTPOTEXHUKNY ABNAeTCs (opMupoBaHMe Yy OOy4valtoWUXCS OCHOBHbBIX MOHATUM U
NMONOXEHNUN TEOPUN IJNEKTPUYECKOrO W MarHUTHOro nornewn, Teopun Luenen; OCBOEHue
Ka4eCTBEHHbIX, aHANMUTUYECKNX, IKCMEPUMEHTANbHbBIX U YUCIIEHHbIX METO40B BPEMEHHOIO U
4YaCTOTHOrO aHanu3a nPoLECCOB B IMHENHbIX U HENMMHENHbIX LIENSIX.

B pesynbTtaTte oCcBOEHUS ANCUMMNINNHBI 0BYYaoLWMNCA SOSMKEH:

3HaTb: OCHOBHbIE MOHATUSA U 3aKOHbI TEOPUM SMNEKTPUYECKNX N MArHUTHBIX Lienen, me-
TOObl aHanu3a uenem NOoCTOSIHHOIO M MEPEMEHHOr0 Toka B CTAUMOHApHbIX M NepexoaHblX
pexmnmax, aHepreTu4eckme COOTHOLLEHNSA B LEMNsIX NOCTOSAHHOIO N NePeMEHHOro Toka.

YMeTb: NPUMEHATb METOAbl BPEMEHHOIO M YaCTOTHOrO aHanm3a uenen ans Haxoxage-
HUS peakuMn Ha pasnnyHble BUAObl BO3OAENUCTBUN, NPOM3BOAUTL OLIEHKY QHEPreTuyeckux no-
KasaTenemn yCTponCTB, onpeaensatb napameTpbl PEXMMOB N CXEM 3aMELLEHUS YCTPONCTB.

Bnapetb: TepMuHONOrven TeOopun IMEKTPUYECKOrO M MarHUTHOro Mosien; Teopuu
AMEKTPUYECKNX U MArHUTHbIX Lienen, MeTogamMmm KayeCTBEHHOro aHanmsa uenewn, npuknag-
HbIMW NporpaMmMmamMu pacdeTa n MOAENMPOBaHNA 3NEKTPUYECKUX Lienen.

MecTto aMcumMnnuHbl B MoaynbHOW cTpykType OOIN.

Kypc siBnsietca obsizatenbHOn ANCUMMANMHON BapuaTUBHOW Yactn 6noka b1 [OucumnnuHbl
(mogynn) nogrotoBkM obydatowmxca no HanpasneHuio 11.03.04 O3nekTpoHuka w
HaHO3MEKTPOHMKA.

CTpyKTypa AUCLUNNUHDI.
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AucuunnuHa coctonT M3 BocbMu pasgenoB. Pasgen 1. BeegeHne. 3nekTpocTaTtuvka.
Pasgen 2. Onektpuyeckue Lenun noctosiHHoro toka. Pasgen 3. MariutHoe none. Pasgen 4.
OrneKkTpuyeckme Luenu npu rapMoHuyeckmx sosgencreusx. Pasgen 5. lNepexoaHble npoLuecchl
B JIMHENHbIX anekTpuyeckux uensax. Pasgen 6. YetoipexnontocHukn. Pasgen 7. HenvHenHble
uenu. Pasgen 8. CoBpeMeHHble METOAbI pacyeTa ANEKTPUYECKUX LiEenen.

TpeGoBaHus K pesaynbTataM OCBOEHUA AUCLUNIINHBI.

Mpouecc n3yyeHns AMCUUNNHbI HanpasneH Ha dOPMMPOBAHNE SNEMEHTOB Crieayto-
wnx komneteHumn B cootsetctBum ¢ PrOC BO n OOl BO no gaHHOMY HanpaBneHuo nog-
rotoBku (cneuynansHoctn): OlK-3; MK-5.

dopmbl KOHTponsa: Popma TeKyLLero KOHTPOns: TecTupoBaHue, pedepatbl. MNMpomexyTou-
Hasa aTTecTaumnsa — 3adet (3 ceMecTp), ak3aMeH (4 ceMecTp), KypcoBasi paboTta (4 cemecTp).

51.B.0[0.11 UHXXeHepHasa n KOMNbIOTepHas rpacduka

Llenn v 3apauv AMCUMNNUHbI:

Llenbto gaHHOM OMcuUMNnHbBI SBRSieTCs BBeAeHUE 0By4vatoLmxcs B KPyr COBPEMEHHbIX METO-
AO0B 1 CpeacTB co3faHnst 1 06paboTkm n3obpakeHnn ¢ NOMOLLIbIO NporpamMMHo-annapaTHbIX
BblYNCIUTENBbHbIX KOMMNEKCOB.

OcHoBHbIe 3a4aun Kypca: ocBoeHne 6a30BbIX NMOHATUN U METOO0B KOMMBbIOTEPHOW rpaduKu;
n3ydeHne nonynsapHbiX rpaduyecknx NporpaMm M mM3gaTenbCKUX CUCTEM; npuobpeTeHne
HaBbIKOB MOArOTOBKM M300paXkeHMn K nybnukaumu, B TOM YuUCNe U B SMEKTPOHHOM BUAE;
oBnageHne OCHOBaMW KOMMbIOTEPHOIO Au3anHa; 3HaKOMCTBO C pasfnnyHbiMKU chepammn npu-
MEHEHMS METOO0B M CPEeACTB KOMMbIOTEPHOW rpachmkn B COBPEMEHHOM 0bLLEeCTBE.

B pesynbTate oCcBOEHNA OUCLUUMTTUHDI o6yqa+ou4|/||7|09| OOJDKEH:!

3Hampb: [OCTOMHCTBA W HEeOOCTaTKM pPasfuyHbiX BWOOB KOMMbIOTEPHOM rpadukm,
uBeToBble MoAenu, nanuTpbl, opMaTtbl XpaHEHUS rpadoukn C BO3MOXHOCTbIO NPUMEHEHUS
pasnU4YHbIX anropuTMOB CXaTus, BO3MOXHOCTU COBPEMEHHbIX PeaKTOPOB.

ymMemsb: TMPUMEHATb CpeacTtBa KOMMbOTEPHOM rpadovkn Ona OodOPMIIEHUs HayyHO-
nccnepoBartenbckux, HakanaBpckux paboT, Ans Budyanusaumym OaHHbIX, MOMYyYEeHHbIX B
npoeccrnoHarnbHON AeATENbHOCTMU.

griadems.: HaBblkaMyn paboThbl B PaCTPOBbLIX U BEKTOPHbLIX peaakTopax rpagouki.

MecTto yuyebHOM gucumnnuHbl B cTpykType OOI:

Kypc sBnsietTca obsizatenbHON AUNCUMMNINMHON BapuaTMBHOM YacTu 6noka b1 OducumnnuHbl
(mogynu) nogrotoBkn obyvatowmxcs no HanpasneHuto 11.03.04 DnekTpoHUKa n HaHO3MNEK-
TpoHUKa. [ns ocBOEHUA JaHHOW OUCUMMAMHBI TPEOYTCA 3HaHUS, YMEHUS U KOMMNETEHL MM
dopMmpyemMble B pamKax LLUKOSIbHOIo Kypca MHGOpPMaTUKN U MaTeMaTUKN.

KpaTtkoe copepxaHue (AuaakTuyeckne eanHuULbl) y4eOHON AUCLMNIIUHDI:

OvcumnnuHa coctouT U3 cemu pasgenos. Pasgen 1. O6bnacty npyMeHeHusi KOMMNbIOTEPHOWN
rpacovikn. Pasgen 2. PacTtpoBag, BekTopHaa U dpaktanbHasa rpadpuka. Pasgen 3. LiBeTo-
Bble mogenu. Pasgen 4. ®opmaTtbl XxpaHeHusa rpaduyeckon nHdopmaunn. Pasgen 5. Pact-
poBble, BEKTOPHblE peaakTopbl, nporpaMmmbl BepcTku. Pasgen 6. AnnapaTtHble cpeacTsa
KOMNbOTEPHOW rpadoukn. Pasgen 7. VIHxeHepHas 1 KoMnbloTepHaa rpaduka B npodeccmo-
HanbHOW OeATENbHOCTW.

Koabl hopmupyembIx KOMNeTeHLUN:
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Mpouecc n3yyeHuss AUCUMNANHBbI HanpasfieH Ha (POPMMPOBAHME INIEMEHTOB CreayLnX
komneTteHumn B cootBeTcTBUM ¢ POC BO 1 OOIT BO no gaHHOMY HanpaBrieH o NoaroTtos-
kn (cneuyunanbHocTn): OlK-4; MNK-6

Popmbl aTtTecTaummn: Popma TEKYLLEro KOHTPONs: TeCTUpoBaHue, pedepatbl, onpoc. Npo-
MeXyTOYHas aTTecTaumns - aK3aMeH.

51.B.01.12 CxeMoTexHUKa

Llenu n 3agaum aucumnivHbl:

Llenbto OCBOEHUS AnCUMNNUHBLI SBRsSieTcs (hOPMUMpOBaHWE nNpeacTaBrneHnss o6 ocHoBax
MOCTPOEHUS, (DYHKLUMOHUPOBAHUS, U MeToaax MNpPOeKTMpoBaHus Uudposbix WC, HayunTb
aHanuM3npoBaTb WX CTPYKTYPY, BbINOMHATL CUMHTE3 LUPOBbLIX aBTOMATOB MO 3adaHHOMY
NIOMTMYECKOMY OMUCAHUIO WX MOBEAEHUST W WUCMOMb30BaTb LMEPOBbIE TEXHOMOMMM AN
peanu3aumm MUKPO— M HAHOSMEKTPOHHbIX BbIYUCIIUTENbHbIX YCTPONCTB.

B pesynbTtate oCBOEHNA OUCLUUMTTUHBI o6yl-|arou4|/||7|c;| OOJDKEH.

3Hamb. NOTNYECKMNE U CXEMOTEXHNYECKNE OCHOBbI LIMGPPOBbLIX TEXHOMOMIA, METOAbI
ONUCaHNs PEXUMOB (DYHKLIMOHUPOBAHUS NTOTMYECKMX SNIEMEHTOB N (DYHKUMOHArbHBLIX GITIOKOB
LMdPOBbLIX YCTPONCTB, @ TakKe OCHOBHbIE MPUEMbI X CXEMOTEXHUYECKOW pennsauum;

ymMemb: WCMNONb30BaTb KapTbl MWHTEPMOB AN  MWUHUMMU3aAUMM  FIOrMYECKUX
BbIpa)X€HWI, BbINOSHATbL ONTUMAaribHOE NMPOEKTUPOBaHME (PYHKUMOHamNbHbIX 61okoB LY K— u
M-Tnna, wucnonb3oBaTb CroBapHble npeobpas3oBaHNa MNpu  MNOCTPOEHUN  LUEPPOBLIX
aBTOMAaTOB;

grnademb. HaBblkaMu BbIOOpa M NMOCTPOEHUSA ONTUMAIbHbIX CTPYKTYPHbIX cxem LY
npu BbINONMHEHUM 3adaHHbIX TpeboBaHun T3.

Mecto yye6HOM aucumnnuHbl B cTpykTtype OOIN: Kypc aBnseTcs obsasatenbHOM gucuu-
NAVHOM BapuaTMBHOM 4YacTu 6noka b1 AducumnnuHel (MOAynu) NOAroToBKM OBy4vatomxcs
no HanpasneHuto 11.03.04 SnekTpoHMKa N HAHO3NEKTPOHMKA.

[na ocBoeHna gaHHOW OMCUMNANHBI TPebyloTCa 3HAHUA, YMEHUS U KOMneTeHumu, dopmu-
pyemMble B pamKkax KypcoB MaTteMaTuKn U 3NEKTPOHHOM TEXHUKMN.

KpaTkoe cogepxaHue (AuAaKTMyYeckme eguHULbI) y4eOHOW ANCLUUNIIUHDI:

AuncumnnuHa coctonT 13 wecTtu pasgenos. Pasgen 1. BeegeHne. OcHoBbl Gyneson anrebpoi.
Pasgen 2. Tunbl n napameTpbl norndeckux anemeHtoB. Pasgen 3. Uundposble CTpyKTypbl
KomBuHauunoHHoro Ttuna. Pasgen 4. LindpoBblie CTPYKTYpbl NOCNeAoBaTeNbHOCTHOrO Tuna.
Pasgen 5. 3anomuHatowme yctponctea. Pasgen 6. MMKponpoLeCcCopHbIE CUCTEMBI.

Koabl hopmupyembIx KOMneTeHUUN:

Mpouecc n3yvyeHus AUCUUNIMHBI HanpaeneH Ha OOPMUPOBAHME 3MIEMEHTOB CriedyoLmnX
komneTteHumn B cootBeTcTBUM ¢ PIFOC BO 1 OOIT BO no agaHHOMY HanpasneHutio NoAroToB-
ku (cneumanbHocTn): OMK-3; MK-5

®dopmbl atTecTaumun: dopma TeKyLLEro KOHTpons: TecTupoBaHue, pedepaTsbl, onpoc. lNMpo-
MEXYTOYHasa aTTecTaumnsa — ak3ameH, Kypcosad paboTa (7 cemecTp).

B51.B.01.14 CucteMbl aBTOMaTU3UPOBAHHOIO NPOEKTUPOBAHUSA UHTErpanbHbIX CXeM

Uenb n3ydyeHnsa OUCLUUNNJINHDbI ((npOGKTVIpOBaHVIe MHTEerparnibHblIX CXemM» 3aKr4yaeTCA B
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dopMMpoBaHUN KOMMMEKca 3HaHuMM B o06nactM COBpPEMEHHbIX CpeacTB W MeTodoB
pa3paboTkM Kak OTAeNbHbIX 3neMeHToB MIC Tak 1 3aKOHYEHHbIX MUKPOINEKTPOHHbLIX BrOKOB
N y3rioB.

B pesynbTtate ocBoeHMA gMCUMNANHBI 00y4YatoWMINCs AOSMKEH:

3HaTb: NpUHUMNBI U MeToabl Bbibopa hopM M pasmMepoB INIEMEHTOB COBPEMEHHbIX
MUKPOCXEM, CpeacTBa pas3paboTKM KOHCTPYKLUMIA MEPCNEKTUBHBIX MUKPOCXEM M OLIEHKM MX
nokasaTternemn kayecTBa C y4eTOM OEeNCTBUS AeCTabnnuanpyowmnx ¢akTopos.

YMeTb: 060CHOBaTb (POPMYy OTAEMbHbIX 3NIEMEHTOB, BbINOMHATL Heobxoaumble npo-
eKTHble PacY€Tbl KOHCTPYKUUW, MPUHUMaTb ODOCHOBAaHHbIE peLUeHUs MO KOMMOHOBKE Kpu-
CTannos.

BrnageTtb: COBpeMEHHbIMU MNOAXOA4aMWM K CXEeMOTEXHUYECKOMY W TOMOSIOrM4ecKomy
aTanam NpPoOeKTUPOBaHUSI.

MecTto AucuMnnuHbI B CTPYKType OCHOBHOM obpa3soBaTenbHon nporpammbl (OOI).
Kypc siBnsetca obsizatenbHOW ANCUMMINMHON BapuaTMBHOM YacTn 6noka b1 [OducumnnuHbl
(mogynu) noarotoBkn obyyatowmxes no HanpasneHuto 11.03.04 BnekTpoHWKa U HaHO3MekK-
TpPOHMKa.

CTpyKTypa AUCLUNSIUHDBI.

OucuunnuHa coctouT M3 wectn pasgenoB. Pasgen 1. BeegeHnue. Knaccudpukaumsa
MukpocxeM. Pasgen 2. TunoBble 3arneMeHTbl COBPEMEHHbIX MUKpocxeM. Pasgen 3. Komnbto-
TepHble cpeacTBa NpoekTupoBaHna. Pasgen 4. MapwpyT npoektupoBaHus. Pasgen 5. Cxe-
MOTEXHMKa UnppoBbIX MUKpocxeM. Pasgen 6. CxemoTexHuka 6a30BbIX CTPYKTYp aHanoro-
BbiX IC. Pasgen 7. Tononorndeckasa peanu3auus CXeMOTEXHUYECKMX pelueHnn. Pasgen 8.
OcobeHHOCTN NPOEKTUPOBAHUSA CYOMUKPOHHBIX MUKPOCXEM

TpeGoBaHus K pesynbTataM OCBOEHUA AUCLUNSIUHDI.

Mpouecc n3yyeHnss AMCUUNNHBI HanpaeneH Ha oOpMMPOBaAHNE ANEMEHTOB Criefyto-
wnx komneteHumn B cootsetcteum ¢ roC BI1O mn OOl BMNO no gaHHOMY HanpaBneHuto
nogrotoBku (cneunansHoctn): OMNK-6; MK-1

®opmMbl KOHTpons. dopmMa TekyLLlero KOHTpons: TeCcTUupoBaHue, pedepaTbl. MNpomexyTou-

Hasa aTTecTtauunsa — anddepeHUnpoBaHHbIN 3a4eT (8 cemecTp).

51.B.1B.1.1 CneumanbHbIn pU3nYeCKUN NPaAKTUKYM NO NOYyNPOBOAHUKOBbLIM NPUbO-
pam

Llenu n 3agaun gucumnnuHbl: JucuunnmHa opmmpyeT y obyyaroLwmxcs 3HaHUs U YMEHUS,
KoTopble obrieryaloT W ynydwarwT OCBOEHME AUCUMMNINH  TeopeTudeckne OCHOBBbI
ANEKTPOTEXHUKN, PU3NYECKNE OCHOBBI AMEKTPOHUKK, TBEPOOTENbHAA ANEKTPOHMUKA, a TakkKe
POPMUPYIOT  HaBbIKW, Heobxoaumble AN CaMOCTOSTENbHOW NpakTudeckon paboThbl
obyuarowmxca B 0651acTn SNeKTPOHUKMN.
Llenb — n3yyeHme OCHOBHbIX TUMOB NOSTYNPOBOAHUKOBbLIX NPUOOPOB, MX KOHCTPYKLUMK,
npuHumna paboTbl, HA3HA4YEHNA N OCOOEHHOCTEN N3MEPEHUS OCHOBHbLIX MapaMeTpoB.
3agauv gucumninvHbl — 3KcnepuMeHTanbHoe nccnegosaHme BAX n/n gnoanoB v TpaH-
31CTOpPOB.
B pesynbTaTte 0CBOEHMS AUCUUNNNHBI OBy4atoLWMNCA OOSDKEH:
3Hamb: NPUHUUNBI PaboTbl, KOHCTPYKUMIO, NapameTpbl U Ha3HavyeHue n/n guogos, MOIT-
TPaH3UCTOPOB M BMNONSAPHBIX TPAH3MCTOPOB.
ymemb: aHanuanposaTtb BAX n/n npmnbopos.
grademps. HaBblkaMW W3rOTOBMEHMS MeYaTHbIX nnaT, MOHTaxa paavo3IEMEHTOB,
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namepexna BAX n/n npnbopos
npuobpecmu ornbim dessmernibHoCMu: NPOEKTHO-KOHCTPYKTOPCKOMN, Hay4HO-
nccnegoBaTebCKoN.

MecTo y4yebHOM ancuunnuHbl B cTpykType OOI: Kypc siBnseTcs gucumnimHon no Bbibo-
py BapumatuMBHOM 4Yactu 6noka B1 [OucumnnuHel (Modynu) nNoaroToBKM oby4varowmxcs no
HanpasneHuto 11.03.04 SnekTpoHMKa U HAHO3NEKTPOHMKA.

KpaTkoe copepxaHue (aMaakTuvyeckme eamHuuUbl) y4eOHOW AucCUMNNUHBLIL: JucumnnmHa
cocTouT U3 cemu pasgenoB. Pasgen 1. OcHoBbI knaccudukaumm nostynpoBOAHUKOBBLIX NPU-
6opos: Tunbl n/n npubopos. bykBeHHO-UUdpoBON ko4 0603Ha4YeHuss /N NpubopoB. Ycnos-
Hble rpadudeckne obo3HayveHnsa n/n npubopos. Pasgen 2. OCHOBbI TEXHOMNOMMM U3roToBne-
HMA neyaTHbIX nnat: Obwwne cBefeHMs O NeYaTHbIX NnaTax: BUAbl NeYaTHbIX nnaT, Tpebosa-
HUA K NeYyaTHbIM nnaTam. M3rotoBneHne nevaTtHbIX nnaT: XMMUYeckue n MexaHuyeckme me-
TOAbl BOCNPOU3BEAEHUSI TONOMOMMN ToKonpoBoasdLlero cnod. MoHTax neyaTHbIX nAaTt: MOH-
TaX B OTBEPCTUSA, NOBEPXHOCTHbIA MOHTaX. Pasgen 3. MayuyeHne nonynpoBOAHMKOBOMO AMO-
pa. MNMprumecHasa npoBoaMMOCTb nonynpoBoaHuka. P-n-nepexod. MNMpsmasa n obpatHas BeTBU
BAX guopga. Ocuunnorpamma ogHononynepuogHoro Beinpamutens. Pasgen 4. N3ydyeHune
CTaTMYeCKMX BOSMbTaMMEpPHbIX XapakTepucTuk GunonapHoro TpaH3ucTopa: YCTPOWCTBO U
npyHUMn paboTbl GunonapHoro TpaH3ucTopa. Pexunmbl paboTbl GUNONSAPHOro TpaH3aucTopa:
aKTUBHbIN PEXMUM, UHBEPCHbBIN PEXUM, PEXUM HACLILLEHUS, PEXUM OTCEYKN. CXeMbl BKNOYe-
HUSA BUNONAPHOro TpaH3ucTopa ¢ obWwum amMuTTepoM, ¢ obLien 6ason, ¢ OBLLUMM KONNEKTOo-
poMm. CTaTU4eCKMe XapakTepUCTUKU BUNOMSAPHOrO TpaH3UCTOpa: BXOAHAs, BbIXOA4HAas, nepe-
paTtodHaa. Pasgen 5. M3ydeHne cTatmyeckmx BonbTaMnepHbiX xapakrtepuctuk MAM-
TpaH3ncTopa. YCTponcTteo un npuHumn pabotsl MAIM TpaH3auctopa. Pexumbl pabdotel MO
TPaH3UCTOPA: aKTUBHbIN PEXUM, UHBEPCHbBIA PEXUM, PEXUM HAaCbIWEHUS, PEXUM OTCEYKMN.
Cxembl BkntodeHna MM TpaH3ucTtopa ¢ o6LmMm UCTOKOM, C 00LWmMM 3aTBOPOM, C O6LIUM CTO-
kom. CtaTudeckme xapakrepmuctnkm MM TpaH3ancTopa: BxogHas, BbIXO4Has, nepegaTtoyHas.
Pasgen 6. MIayyeHne BonbTamMnepHOW xapakTepuCcTUKM cBeTousnyyarowero anoaa: dmnsunde-
CKME OCHOBbI 3MEKTPOSIIOMUHECLIEHUMN. DNeKTpuyeckass cxema BKIOYEeHUs cseToguoa C
TOKOOrpaHnymBarowmm pesmctopom. BAX ceetogmnona. PacyeT conpoTUBRAEHUS TOKOOrpaHu-
ynarowlero pesunctopa. Pasgen 7. N3yyeHrne BonbTaMnepHON XapakTepuctukm gootoamoaa.
MpuHuun paboTbl doTtoamnona. PortoranbBaHMYECKUA U (POTOOMOAHBIA PEXUM BKIOYEHUS
doToamona. IAnekTpuyeckas cxema BKIIYeHUs poToamoaa C Harpy3odHbIM Pe3UCTOPOM.
BAX cdoTtognoaa. Beibop onTuManbHOro ConpoTMBIEHNSA HArpy304HOro pe3ncropa.

Koabl c¢hopmupyembix komneteHummn: [lpouecc m3ayydeHuss OUCUUNIIMHBI HanpasfeH Ha
dopMmnpoBaHNE ANEMEHTOB crnefyLlmnx komneTeHumn B cooresetcteumn ¢ roOC BO n OOl
BO no gaHHomy HanpasneHuto nogrotosku (cneunansHocTn): OMK-5; MNK-2, 5

®Popmbl atTectauun: dPopma Tekyllero KOHTpons: onpoc. NpomexyTodHaa aTrectauus -
3aver.

52.B.1B.1.2 CneunanbHbIX (hU3n4YeCKUin NpakTUKym no dousmnke nonynpoBOoaHUKOB

LUlenn n 3apauvm gucuunnuHbl:  Llenb AUCUMNAMHBI — 3akpenuTb Ha MpakTUKe 3HaHUs,
nosly4eHHble B paMKax Kypca pun3nkm nonynpoBoaHMKOB. JucuunnvHa no3BonseT npakTuyeckm
OLlEHNTb OCHOBHblE 3PdEeKTbl, CBONCTBEHHbIE MOSYNPOBOAHMKOBBIM MaTtepuanam, a Takke
3HaKOMWUT C OCHOBHbIMW MpoueccamMmu, NPoTeKarLWwmMMn B NONynpoBOAHNKAxX Mo BO34eNCTBUEM
BHELUHMX NONen.

MecTo yye6HOM ancumnnuHbl B cTpyktype OOI: Kypc sBnsetcsa gucumnnuHon no Bblbopy
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BapuMatuBHon 4actu 6noka b1 Oucumnnuubl  (Moaynu) NOArOTOBKM  OByyarowmxcs no
HanpasneHnto 11.03.04 BnekTpoHMKa U HAHO3NEKTPOHMKA.

KpaTkoe copepxaHue (OAuAaakTMyeckue eauHUUbI) y4eOHOM AUCUUNNUHLIL: [1paKkTUKym
COCTOMT M3 LWwecTn nabopaTopHbiX paboT. JlabopatopHasa paboTta Ne1. OnpegeneHue Tuna
npoBoAuMOCTK nonynpoBoaHuka. JlabopatopHas pabota Ne2. OnpepeneHve yaenbHOro
COMPOTUBNEHNSA MOSYNPOBOLAHUKOB YeTbipex3oHAOBbLIM MeToAdoM. JlabopatopHasa pabota Ne3.
N3yyeHune BbINPAMMASIOWMX CBOMCTB 3NEKTPOHHO-AbIPOYHOro nepexofa. JlabopatopHasa pabota
Ne4. BHyTpeHHMIN dhoTOahhekT B nonynpoBoaHukax. JlabopatopHas pabota Ne5. N3amepeHune
napameTpoB MOMynpOBOAHMKOB C MoMolibio adpdekta Xonna. JlabopatopHaa paboTta Ne6.
N3yyeHune acppekTa MNenbTbe B NONYyNpOBOAHUKAX.

Koabl dhopmupyembix KomneTeHUun: pouecc n3yvyeHns OUCUMninHbl HanpaeneH Ha ¢op-
MUpPOBaHWNE 3MeMEHTOB crneywmx komneTeHumn B cootsetcteumn ¢ ®roOC BO n OOl BO
no JaHHOMY HanpasfeHuo noarotoBku (cneumansHoctn): OlK-5; MNMK-2, 5

Popmbl aTtrectauum: dopma Tekyllero KOHTpons: onpoc. [lpomexyToyHas aTtTectauma -
3aver.

b1.B.B.2.1 UHdopmaTuka un nporpaMmmMmmpoBaHue

Llenu n 3agaum gucumnnuHbl:

Llens gucumnnuHbl cocTouT B noriydyeHun 6as3oBbiX npeacraBneHuin o6 oCHoBax 0BBLEKTHO-
OPUEHTUPOBAHHOIO NporpaMmupoBaHns Ha 6ase a3bika C++.
B pesynbTtarte ocBOEHMSA OMCUMNANHBI 0BYYatoLWMNCS OOMKEH:

3Hampb: napagurmy OOIl, CUHTaKCMYEeCKMe KOHCTPYKUMM s3blka (KOHCTPYKTOPBI,
AECTPYKTOPbI, Neperpysky yHKUMA W onepauui, n T.4.), NOHATME O HacnegoBaHuM W
noniMmopduame, ctaHgapTHyto bubnuoteky wabnoHos (STL).

yMemb: NPUMEHATb MOMNyYEeHHbIE 3HAHWA MpPU CO34aHUM MPOrpamMMHbIX MPOAYKTOB AN
y4yebHoMn 1 npodreccrnoHanbHOM AeaTeNbHOCTH.

gnademsb: HaBblkaMu paboTbl C COBPEMEHHbIMM CpefamMu  COo3daHuA OOBbEKTHO-
OPUEHTUPOBAHHbIX NPOrpamMMm, cpeacTBamMmm KOMNUITMPOBAHUA, KOMMOHOBKM 1 OTNaAKMW.

MecTo yyebHOM AncumunnuHbl B cTpykType OOI:

Kypc aBnsieTcs aucumnnuHon no BbIGopy BapnaTuBHOM Yactu 6noka b1 ducumnnuHbel (Mo-
aynn) nogrotoekn oby4vatowmxca no HanpasneHuto 11.03.04 SnekTpoHUKa U HAHOJNEKTPO-
HUKa.

KpaTtkoe copepxxaHue (AmaakTuyeckne eanHuULbl) y4eOHON AUCLUMNIIUHDI:

AduncumnnmHa cocTonT U3 LWeCTu pas3nenos.

Pasgen 1. OcobeHHocTn fA3blka C++. OOBLEKTHO-OPMEHTUPOBAHHOE MNPOrpamMMUpOBaHUE.
Knaccbl 1 06beKTbI.

Pasgen 2. PabGota ¢ gMHaMmn4yeckon NamaTbio. YKasaTenm 1 CCbISKM.

Pasgen 3. MNeperpyska cdoyHKUnn n onepatopos. [MpeobpasoBaHns TUNOB.

Pasgen 4. HacneposaHue. BupTtyanbHble pyHKumn. ABCTpakTHble Knaccbl. MHOXeCTBEHHOE
HacnegoBaHue.

Pasgen 5. NapameTpunsoBaHHble TUMbI N PYHKUUK.

Pasgen 6. O6paboTka UCKNIOYNTENBHbBIX CUTyaumin. Knaccbl NOTOKOB.

Koabl popmnpyemMbix KOMNeTeHLUN:
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Mpouecc n3yyeHuss AUCUMNANHBbI HanpasfieH Ha (POPMMPOBAHME INIEMEHTOB CreayLnX
komneTteHumn B cootBeTcTBUM ¢ POC BO 1 OOl BO no gaHHOMY HanpaBrieHuo NoLroToB-
kn (cneuynaneHoctn): OMK-6, 9; MNK-1, 3

Popmbl aTtTecTaumn: Popma TEKYLLEro KOHTPONs: TeCTUpoBaHue, pedepatsl, onpoc. po-
MeXyTOYHas aTTecTauus - 3k3aMeH (2 cemecTp).

52.B.[1B.2.2 OnepauuOHHbIe CUCTEMbI U A3bIKU

Llenu n 3apaum gaucumnnuHbI:
Llens gucumnnuHbl cCOCTOUT B nosiydyeHun 6as3oBbix npeacraBneHuin o6 oCHoBax 0BBLEKTHO-
OPWEHTMPOBAHHOIO NporpaMMmnpoBaHns Ha 6ase asbika C++.
B pesynbTate ocBOEHMSA OMCUUNANHBI 0ByYatoLWMNCS OOMKEH:

3Hamp: napagurmy OOIl, CUHTaKCMYEeCKMe KOHCTPYKUMM s3blka (KOHCTPYKTOPBbI,
AECTPYKTOPbI, Neperpysky yHKUMA W onepauui, n T.4.), NOHATME O HacnegoBaHUM W
nonumMopduame, ctaHaapTHy0 6ubnuoTeky wabnoHos (STL).

yMemb: NPUMEHATb MOMNyYEeHHbIE 3HAHWA MpPU CO34aHUM MPOrpaMMHbIX MPOAYKTOB AN
y4yebHon 1 npodreccrnoHanbHOM AeATeNbHOCTH.

gnadempb: HaBblkamMy paboTbl C COBpPEMEHHbLIMW CcpefamMu Cco3OaHust OOBLEKTHO-
OPUEHTUPOBAHHbIX NPOrpamMMm, cpeacTBamMmm KOMNUITMPOBAHUSA, KOMMOHOBKM U OTNaAKMW.

MecTto yyebHon aucuunnuHbl B cTpyktype OOIN: Kypc aBnseTtcsa aMcumninmnHom no Bblbo-
py BapuaTuMBHOM 4Yactu 6noka b1 [OucuunnuHbl (Moaynv) nNoaroToBkM oby4arolmxcss no
HanpasnieHnto 11.03.04 SnekTpoHMKa U HAHO3ANEKTPOHMKA.

KpaTkoe coaepxaHue (AnaakTuyeckue eamHuULbl) y4e6HON ANCLMNIIUHDI:

AuncumnnuHa cocTonT M3 LWECTN pa3aenos.

Pasgen 1. OcobeHHocTn g3bika C++. OBGBLEKTHO-OPUEHTMPOBAHHOE MNPOrpamMMMpoBaHuE.
Knaccbl 1 06beKTbI.

Paspen 2. PaboTta ¢ guHamumn4eckom namaTbio. YKasaTenu u CCbInku.

Pasgen 3. MNeperpyska doyHKkunn n onepatopos. [MpeobpasoBaHnsa TMNOB.

Pasgen 4. HacnepoBaHue. BupTyanbHble oyHKUMK. ABCTpakTHble knaccbl. MHOXeCTBEHHOE
HacnegoBaHue.

Pasgen 5. NapameTpunsoBaHHble TUMbI N PYHKLUN.

Pasgen 6. O6paboTka UCKNIOYNTENBbHBIX CUTyaumin. Knaccbl NOTOKOB.

Koabl hopmupyembIx KOMNeTeHUUNN:

Mpouecc M3yyYyeHns AUCLMNIMHBbI HanpaBneH Ha ()OPMMPOBAHWE JNIEMEHTOB CredyHLmnX
komneTeHumn B cootBeTcTBum ¢ PFOC BO 1 OOl BO no gaHHOMY HanpaBneHuno Nnoarotos-
Kn (cneuyuwaneHocTn): OMK-9; MNK-1, 3

®opmbl atTecTaummu: Gopma TEKYLLEro KOHTPONS: TecTupoBaHue, pedepatsbl, onpoc. Mpo-
MeXyTOo4Has atTecTaums - 3a4eT (2 cemecTp).

51.B.[1B.3.1 BBegeHue B MHTErpanbHYI0 3NEKTPOHUKY U HAHO3NEKTPOHUKY

Lenu v 3apauv aucumnnuubl: JucumnnuHa popmmpyeT y 00yyvatoLmxca 3HaHUS U YMEHUs,
KoTopble obreryawT W ynydwakwT ocBoeHue aucumnnunH KBaHTOBasg MexaHuka U
cTatuctmyeckass ousmka, ONEKTPOTEXHUKA U 3NeKTPOHMKAa, TBepaoTernbHas 3NeKTPOHUKa,
®un3snyeckne OCHOBbI IMEKTPOHUKW. [ANna ny4lero BOCNPUATMA TeOpeTUYecKoro matepmana
cnyxaT gucumnnuHbl CneumnanbHbid  OU3NYECKMA MPaKTUKYyM MO MOYyNPOBOAHUKOBLIM
npubopam, CneumanbHbIn U3NYECKMIN NPAKTUKYM NO oM3nKe NonynpoBOAHNKOB.
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Llenb — 3HaKOMCTBO C OCHOBHbIMW MOHATUAMW OUCLMUNANH cneynanusaumm, NoaroTos-
Ka 00y4alLMXCss K OCBOEHUIO AUCLMNIMH cneunanu3auuun, opMmpoBaHMe LEeNOCTHOMO
BOCMNPUATUS NPOGECCUOHANBbHOIo LUMKNa OUCUMMNMH MU OCO3HaHUS B3auMMOCBSA3EN MexXay
pasnuyHbIMU OUCUUNIIMHAMU.
3agayv gucumMninHbl — U3y4eHne TEXHONMOMMYECKUX OCHOB UHTErpanbHOM 3NeKTPOHU-
KN, OCHOBHbIX MOHATUA (PU3MKK MOSYNPOBOAHUKOB, OCHOBHbLIX TMUMOB MOSYyNPOBOAHUKOBBLIX
npnbopoB, 3TanoB NPOEKTUPOBAHNA MHTErparibHbIX CXeM, (PU3NYECKUX OCHOB HAHOJMEKTPO-
HUKMW.
B pesynbTaTte 0CBOEHUS AUCUUNNNHBI OBYYatoLWMIACA OOIMKEH:
3Hamb: OCHOBHble TEXHOSOrM4yeckne MpoLecchbl U3roTOBIIEHUS MOMNYNpPOBOAHUKOBbLIX
nNpnbopoB, OCHOBHbIE TUMbI NOMYNPOBOAHNKOBLIX NPUOOPOB, NPUHLUMMBLI UX paboTbl N cdepbl
NPUMEHEHNH;  3Tanbl  MNPOEKTUPOBAHUA  UHTEerparnbHbIX  CXeM;  Knaccudukaumio
HU3KOpa3MepPHbIX OOBHLEKTOB.
yMemsb.: aHanuamposaTb BAX nonynpoBOAHNKOBbLIX NPUOOpPOB.
gradems: NpeacTtaBneHns MM O B3aMMOCBSA3WM AUCLMMNNWH cheunanusauun, O MosHOM
LMKI1e U3rOTOBMEHUS UHTErpanbHbIX CXEM.
npuobpecmu ornbim oessmesibHOCMU: NPOEKTHO-KOHCTPYKTOPCKOMN, Hay4HO-
ncenenoBaTeNbCKON.

MecTo y4yebHOM ancuunnuHbl B cTpykType OOI: Kypc saBnseTcs gucumnimHon no Bbibo-
py BapuaTuMBHOM 4Yactu 6noka b1 [OucuunnuHbl (Moaynv) NoaroToBkM oOy4arolmMxcss no
HanpasnieHnto 11.03.04 SnekTpoHMKa U HAHO3ANEKTPOHMKA.

KpaTkoe copepxaHue (AMaakTudeckme eamHuuUbl) y4eOHON AucUUMnnuHbIL: JucumnnmHa
COCTOUT U3 OeBATU pasgenos. Pasgen 1. Beeaenue: NpegmMeT MUKPO- M HAHOINEKTPOHUKMN.
0O630p npodheccnoHanbHbIX AMCUMNNMH cneynanu3auun. Pasgen 2. TexHonorn4yeckne ocHo-
Bbl MHTErpanbHON aNeKTPOHUKK: [1onynpoBOAHMKOBLIE MaTepuarnbl 3NeKTPOHUKN. MNonyyeHne
N nogrotoBka n/m nnacTtuH. Jlntorpaduyeckne npouecchl. Ouddysmna n MOHHaa uMnnaHTa-
ums. MNonyyeHne TOHKMX NNEHOK: MeToAbl (PU3NYECKOTO U XMMUYECKOTO OCaXAEHUS U3 ra3o-
Bon pasbl. Pasgen 3. dusmyeckme OCHOBbI MUKPOISNEKTPOHUKN. OHEPreTuyeckum CrnekTp
Kpuctanna, cobcTtBeHHass U NpUMecHas NPOBOAMMOCTb MOMYNPOBOAHMKOB. OIIEKTPOHHO-
AblpOYHbI Nepexoa. 'eHepaunoHHO-peKoMBUHaALNOHHBIE Npouecchbl. KOHTaKkTHble SIBEHNA B
nonynpoBoaHukax. Pasgen 4. lNonynpoBogHuKoBble NpUBOPLI U MHTErpanbHble MUKPOCXEe-
Mbl. [lonynpoBogHMKOBLIE AMOAbI, OUNondpHble TpaHauctopbl, MIOl-TpaHaucTopsbl. Mony-
NPOBOAHMKOBbIE UHTErpanbHble cxembl. MexanemeHTHasa mnsonsaumsa. KMOIT nHTerpanbHble
cxeMbl. TpexmepHble NHTerpanbHble cxeMbl. Pasgen 5. OTanbl NpoeKTUpoBaHMS MHTErpanb-
HbIX CXeM. JTan NorMyeckoro nNpoekTnpoBaHnsa umdposbix NC: Tabnuua UCTUHHOCTU, MUH-
TEepMbl U1 MakcTepmMbl, kKapTbl KapHO, NOCTpoOeHMe CTPYKTYPHOW CXeMbl B 3agaHHOM Hasuce.
CxemoTexHunyeckoe npoektupoBaHue umdgposbix VC: nornyeckme anemeHtol KMOIT LC.
[MpoekTMpoBaHMe TONOMOrMm Norn4yeckmx anemeHTos undposbix NC. Pasgen 6. dusunyeckne
OCHOBbI HAHO3MNEKTPOHMKN. KBaHTOBOpasMepHble 3heKkTbl 1 BUObI HU3KOPA3MEPHbIX 0O beK-
TOB. JQHEPreTUYecKnin CnekTp HU3Kopas3MepHbIX 0ObeKTOB. Pe30HAHCHLIN TyHHEMNbHbIN 3d-
dekT. KynoHoBckas ©nokaga TyHHenupoBaHus. [MraHTckoe marHutoconpoTtuerieHve. Pas-
aen 7. MaTtepuanbl HaHO3MEKTPOHMKU. YTnepogHble HaHoMaTtepuanbl:pynnepeHbl, HaHo-
Tpybkn, rpadeH. MNMonynpoBOAHMKOBLIE FETEPOCTPYKTYpPLI, CBEPXPELUETKN. BbroHaHomaTepu-
anbl. Pasgen 8. MeTogbl KOHTpOns U hopmMmpoBaHmst HaHOOObekToB. CkaHMpyloLwas 30H40-
Bad MUKPOCKOMNWA U 30HO0Bble HaHOTexHosnorum. MonekynapHo-nyyesas anutakcus. Camo-
opraHusaumsa. HaHonutorpadumsa: aKcTpemarnbHaa ynbTpaduonetroBas nutorpagus, anek-
TPOHHO-NydeBas  nutorpadus,  peHTreHonutorpadus,  uvoHonutorpadus,  UMMPUHT-
nutorpadus. NnasmeHHble HaHoTexHonormn. Pasgen 9. MNpnbopbl HAHO3NEKTPOHUKN. Pe3o-
HaHCHO-TYHHeNbHbIN auod. Mell-tpaHanctopbl. OAHO3NEKTPOHHbIE Npnbopbl. CnnHOBbLIE
TPaH3UCTOPbI. YCTPONCTBA MONEKYNSPHON 3MNEKTPOHUKN.
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Koabl ¢hopmupyembix komneTteHuum: [lpouecc udydeHuss OUCUMNAWHBI HanpaeBneH Ha
dopMmnpoBaHne aNEMEHTOB crneayLmnx komneTeHumn B cootsetcteun ¢ roC BO n OOl
BO no gaHHoMy HanpaBrieHuto noarotosku (cneyunansHoctn): OK-7; OlMK-7

®opmbl atTectauun: dopma Tekywlero KOHTpons: onpoc. [pomexyToyHas aTTectaums -
3avyerT (2 cemecTp).

B51.B.[1B.3.2 BBegeHue B A3bIKM NPOEKTUPOBaAHUA annapartypbl

LUenu v 3apgaun gucumnnuubl: JucuunnuHa opmmupyeT y CTYAEHTOB 3HAHUSA U YMEHWUS,
nosiesHble Ans ocBoeHust aucumnimd - Cuctembl aBTOMAaTU3NMPOBAHHOIO MNPOEKTUPOBAHUSA
nC, MuKkpocxemMOTEXHMKA, a Takke [Mpu  BbINOMIHEHUN KYPCOBbIX W BbIMYCKHbIX
KBanudukaumMoHHbIX paboT.
Llenb — 3HAaKOMCTBO C OCHOBHbIMW MOHATUAMU OUCLMMNIMH cneuuanuaauumn, noarotos-
Ka oby4alrlmnxca K OCBOEHUIO AUCUMMMAWH cneuvanusauuu, opMmMpoBaHME LIENOCTHOrO
BOCMNPUATUS NPOGECCUOHANBHOIo UMKNa OUCUMMNAMH U OCO3HaHUS B3auMMOCBS3EN Mexay
pasnuyHbLIMU gUCUUNIIMHAMW.
B pesynbTate ocBOEHMS OMCUMNANHBI 0ByYatoWMNCS OOMKEH:
3Hamb: OCHOBHblE NPOLECChl N3rOTOBIIEHUS NOMYNPOBOAHUKOBBLIX MPUBOPOB, OCHOBHbIE
TUNbI NONYNPOBOAHNKOBLIX NPUBOPOB, NPUHUMMBLI X paboTbl N cdhepbl NPUMEHEHNS; 3Tanbl
NPOEKTUPOBAHUSA UHTErparnbHbIX CXEM; KflacCcuduKaLmo HU3KopasMepHbIX OOBEKTOB.
yMemsb.: aHanuanposaTb BAX nonynpoBoaHMKOBbBIX Npubopos.
gnademsb: NpeacTaBNeHnaMU O B3aMMOCBA3M AUCUMMNIWH creuuanusaumm, O MOSIHOM
LUUKINEe U3roTOBMEHUS MHTErpasibHbIX CXEM.
npuobpecmu onbim dessmersibHOCMU: NPOEKTHO-KOHCTPYKTOPCKOM, Hay4HO-
nccnegoBaTebCKON.

MecTo y4yebHOM ancuunnuHbl B cTpykType OOI: Kypc siBnsieTcs gucumnnmHon no Bbibo-
py BapuaTuMBHOM 4Yactu 6rnoka b1 [OucuunnuHbl (Mogynu) NoAroToBkM obyvaromxcs no
HanpasneHmto 11.03.04 SnekTpoHMKa 1 HAHO3NEKTPOHMKA.

KpaTkoe cogepxaHue (AuAaKTMyYeCcCKme eguHULLbI) y4eOHOW ANCLUUNIIUHDI:

BBepgeHvne. HasHauyeHue sa3bikoB npoektupoBaHus annapatypbl (HDL). O630p OCHOBHbIX
HDL, HDL-komnunaTtopbl. OcHoBbl si3bika VHDL. lMapannensbHoe 1 nocnegoBaTernibHOE Bbl-
nosiHeHue onepatopos. NoHaTue npouecca B VHDL. MNpuceameaHue ¢ 3agepxkon. CTPyKTy-
pa VHDL-mogenu: vHtepdenc n apxmutektypa. oBegeH4eckoe M CTPYKTypHOE onucaHue
mogenu B VHDL. Tunbl gaHHbix B VHDL. ATpnbyTtel VHDL-curHanos. OnepaTtopbl BETBNEHUSA
n umknos B VHDL. Onepatop generate. [Npouenypbl n dyHkumK. [pansepbl curHana, peanu-
3auma MoHTaxHoro UJITN. ®dyHkumoHanbHaa sBepudmkaumsa VHDL-onncanus. OcobeHHocTu
a3blka VHDL-AMS. [aHHble Tvna quantity. lNMpocTtble quantity, across quantity, through
quantity. 3agaHue y3noB terminal. 3anucb YypaBHEHUW MpPU MNOMOLLM  BblpaXXeHUN
simultaneous statement n simultaneous if statement. 3agaHne HawanbHbIX ycnoBun, onepa-
Top break. CBA3b mMexay ungpoBon n aHanoroBon Yyacteto mogenun. OcHoBbl s3bika Verilog.
MoHaTtue npouecca B Verilog, 6rnokupytowee n Hebnokunpyowee npucsansaHve. OnncaHue
moayns B Verilog. Buabl curHanos B Verilog: uenn n pernctpol. Onepatopsl a3blka Verilog.
RTL-onucanne undposbix NC. MoHsaTne cuHteszabenbHoctn HDL-onncanua. CuHtesabenb-
Hble noamHoxecTtBa 4A3blkoB VHDL u Verilog. TunoBble noBeaeH4Yeckne cuHTesabernbHble
dopmbl. RTL-cuHTe3 undposon NC no HDL-onucaHuio.
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Koabl c¢opmupyembix komneteHumn: [lpouecc M3ydeHus OUCUUNIMHBI HanpasfeH Ha
dhopMmnpoBaHne anemMeHToB crneaywmnx komneteHumn B cootesetcteumn ¢ rOC BO n OOT
BO no gaHHomMy HanpaBneHuto noarotoBku (cneuyuansHocTn): OMNK-6; MK-5
Popmbl atTectaumn: dopma TeKyLLero KOHTponsi: onpoc. lNpomexyTodHasa aTrectaums -

3ayert (2 cemecTp).

B51.B.[1B.4.1 3nemMeHTbl TeOpUU 3NEeKTpUYecKux ueneu

Llenb nsyvyeHums gucumnnuubl. Llenbto npenogasanunsa gucunnimHbl « OCHOBLI TEOPUS
ANEKTPUYECKMX Luenen», ABnseTca ndydeHne OCHOBHbIX NOHATUN, onpeaenieHnin 1 3aKOHOB,
KOTOpbIE LUMPOKO NCMOMb3YTCA BO BCEX MOCMEOYOLLMNX CneunanbHbiX gncumninnHax. sy-
YeHne Kypca HanpasfieHO Ha rnybokoe NOHNUMaHWe U 3HaHWE aHaNUTUYECKNX U YUCTIEHHBIX
METO0B, KOTOPbIE OMNUCHLIBAIOT NPOLECCHI B 3NEKTPUYECKUX LIENAX aHANOroBbIX CUCTEM.
Kypc npefHasHayeHbl Takke 4518 Nofy4YeHNsa 3HaHUIN NO peLLeHno NMpakTUYecKux 3agad,
BO3HMKAOLLNX B NPOLIECCE NCMNOSb30BaHUS COBEPLLUEHHOIO TENEKOMMYHUKALMOHHOIO 060py-
JOBaHUS.
B pesynbTtaTte 0CBOEHMSI ANCUMNINHBI CTYOEHT AOSDKEH:

3Hampb. OCHOBbI TEOPUKN, METOAbLlI U CPeaCcTBa TEOPETUYECKOTO U SKCNEPUMEHTANbHOIO
nccnegoBaHns NMMHENHBIX N HENMUHENHbIX (B peXMMax NMOCTOSAHHOIO TOKa M rapMOHUYECKUX
KonebaHunin) anekTpu4ecknx Lenem npu rapMoHUYECKUX U HErapPMOHUYECKNX BO3AENCTBUSX;
OCHOBbI TEOPUM YETBIPEXMOSIOCHUKOB M LEenen ¢ pacnpeneneHHbiMn napameTpamn, ycTom-
YMBOCTW INIEKTPUYECKMX Lienen ¢ 0bpaTHOW CBA3bIO, NEKTPUYECKMX aHaNoroBbiX PUnbTPOB.

yMemb.! paccuHnTbiBaTb U U3MEPATb NapamMeTpbl U XapakTePUCTUKN JIMHEWHBIX W Henu-
HENHbIX (B peXMmax MOCTOSAHHOIO TOKa WU rapMOHMYECKUX KonebaHun) aneKkTpuvecknx ue-
newu;

grrademb: HaBblKaMW SKCNEPUMEHTANbHOIO UCCeA0BaHNSA INEKTPUYECKMX LIENen B pam-
Kax oM3M4YecKoro n MmatemMaTM4eckoro MogenmpoBaHuns.

MecTo aucumnnuHbl B CTPYKTYpe OCHOBHOW obGpa3oBaTenbHon nporpammbl (OOIM).
Kypc aBnsieTcs aucumnnuHon no BbIbOpy BapuaTuBHOM Yactu 6noka b1 AducumnnuHel (Mo-
aynn) nogrotoekn oby4vatowmxca no HanpasneHutio 11.03.04 InekTpoHnKa U HaAHOJIMEKTPO-
HUKa.

CTpyKTypa AUCLUMNIIUNHbBI.

OCHOBHbIE NOHATUS, ONpeAeneHns W 3aKOHbl TEOPUM INEKTPUYECKMX Lenen. dnek-
Tpuyeckas uenb (OL), anekTpudeckunm TOK, IANEKTPUYECKOE HanpsiKeHWe, 3Heprus, MOLL-
HoCcTb. OcHOBbI knaccudpukaumm uenen. JIMHENHbIE U HESNMHENHbIE JNEeKTPUYECKMe uenwu.
MpuHuun cynepnosvumnn. Mogenb n cxembl JL. AKTUBHbIE 1 NaccuBHble anemeHTbl OL. Oc-
HoBHble noHATUA Tononornn AL. 3akoHbl Kupxroda. NocnegosatensHoe 1 napannenbHoe
coeguHeHune anemeHTos JL.

MeTtoabl aHanu3a 3. MeTon akBMBanNeHTHbIX NpeobpasoBaHnii, METOA HaNOXeHUs,
MEeTO[ Y3r0BbIX HANPS>KEHUA, MEeTOA KOHTYPHbIX TOKOB. OCHOBHble TeopeMbl Ol 3amelle-
HWSA B3aUMHOCTU, 06 3KBMBANEeHTHOM reHepaTope.

OcHOBbI TEOPUN YETBLIPEXMONMIOCHUKOB. YeTbipeXNONCHNKAN U KX KraccudumKkaums.
YpaBHeHus nepegayn, napameTpbl U MaTpuubl NapamMeTpoB YeTbipexnontocHukoB. Coenum-
HEHWNS YeTbIPEeXNOSTIOCHUKOB. XapakTtepuctmyeckue n pabodne napameTpbl. Pexnmbl pabo-
Thl.

YacTtoTHble xapaktepuctukn 3. KomnnekcHble BXxoaHble U nepeaaToydHble dyHKLMK
OU. AMNNUTYAHO-4aCTOTHbIE N (Pa30-4aCcTOTHbIE XapaKTEPUCTUKN. Pe30HaHC HanpsikeHun B
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nocregosaTesnibHOM konebatenbHOM KOHType. Pe3oHaHC TOKOB B napannenbHoM Koneba-
TeNbHOM KOHTYype.

anekTpuyeckme uenu ¢ obpatHom ceasbto (OC). MNepenaTtoyHasa dyHkuma uenm ¢ OC,
nonoxutenoHaa u otpuuatensHaa OC, netneBoe ycurneHune. YCTOMYMBOCTb NIMHEWNHBIX Lie-
nen c OC. Kputepuin Hanksucra.

Llenun c pacnpegeneHHbiMn napametpamu. OQHOPOAHbIE ONUHHbBIE NIUHUN, NEPBUYHbIE
napameTpsbl. TenerpagHble ypaBHeHUA NUHUK. Magatowme n oTpaxkeHHble BOSHbI B ANNHHbIX
NMNHUAX, BTOPUYHbIE NapameTpbl. PacnpeneneHne KOMNIEKCHbIX HAaNpsSXXeHUW U TOKOB B Jn-
HUKN. KoadhPULUMEHT OTPaKeHUs!, BXOOHOE CONPOTUBIIEHME. JIMHMM C NpeHebpeXxnmMo mManbiMm
notepsiMn. Pexxnm 6erymnx BonH, pexmnm CTOSYUX BOSMH, PEXMM CMELUAHHbIX BOSH B JIMHUK
6e3 notepb.

HennHenHble pe3ncTuBHble Lenu. BonbTamnepHble XapakTepuUCTUKN TUMNOBbLIX Hesn-
HeMHbIX [OBYXMOSIOCHbIX 3anemeHToB. Annpokcumaumss BAX HennMHeMHOro pesmcTUBHOIO
ABYXMOMIOCHNKA CTEMEHHBbIM MOSIMHOMOM, OTpe3kaMu MPSMbIX NIMHEW, 9KCMOHEeHUWanbHbIMU
QYHKUMAMU. AHANM3 pe3ncTUBHOM LIENN C OOQHUM HENMHEWHbIM LBYXMOMOCHUKOM B pexnme
NMOCTOSIHHOrO TOKa. HaxoxgeHne paboven TOYKM MO O4HO3HAYHOM M MHOros3HadyHom BAX.
CraTtuctnyeckne n guddepeHumansHble napameTpbl. AHanM3 HenvHenHon AL npu rapmo-
HUYEeCKOM BO3ZencTBun. Pexnm manbix u 6onbmnx konebaHun. CnekTpbl peakunin Henu-
HEMHOro Pe3nCTMBHOIO 3arieMeHTa Npu NOfIMHOMWaNbHON U NiMHenHo-noMmaHon BAX. Koad-
PULMEHT HESNTMHENHOCTH.

TpeboBaHus K pesaynbtTataMm OCBOEHUA AUCLIUNIIUHbBI.

Mpouecc nayyeHus OUCuMnMHbl HanpaBfeH Ha hopMMpoOBaHME 3NIEMEHTOB Creayto-
wnx komneteHumn B cootsetcTBum ¢ OC BO n OOl BO no gaHHOMY HanpaBneHuo nog-
rotoBku (cneyunansHoctn): OMK-3; MK-5

PopmMbl KOHTponA. Popma TeKyLLero KOHTpPoOnA: TeCcTupoBaHue, pedepatbl. [TpomexyTou-
Hasa aTTecTaumnsa — o depeHUNpPOBaHHbIN 3a4eT.

B51.B.[1B.4.2 TeopeTuieckme oCHOBbI PpaauO3NEKTPOHUKU

Lenb nsy4yeHus gucumnsimnHbl.

Llenb wu3yyeHns AMCUMNNUHBI  « TeopeTUYeckme OCHOBbl — PagVNO3NEKTPOHUKNY
3akn4vaeTcs B popMmMpoBaHMM KOMMSIeKca 3HaHUn B obractn npeobpasoBaHns, nepegaym un
perncTpauumn  3nekTPUYEeCKUX CUrHanoB; MPUHUMMOB (PYHKLMOHMPOBAHUA U METOLOB
NPOEKTUPOBAHUSA PAAMOINIEKTPOHHBIX YCTPOUCTB.

B pesynbTtarte ocBOEHMSA OMCUMNANHBI 0OYYatoLWMINCS AOMKEH:

3HaTb: OCHOBHbIE MOHATUSA U 3aKOHbI TEOPUM INEKTPUYECKUX Lienen, CBONCTBA arek-
TPUYECKNX CUrHanoB, MpUHUUN OENCTBUS U CTPYKTYPY YCTPOMCTB YCUMNEHUs, reHepupoBaHns
N npeobpa3oBaHUst CUrHanoBs.

YMeTb: NPUMEHATb METOAbl BPEMEHHOIO M YaCTOTHOIO aHanu3a yCTPOUCTB YCUITEHWS,
reHepupoBaHus 1 npeobpas3oBaHNa CUrHanoB.

BrnapgeTb: TepMuHonornen Teopumn SNeKTpudecknx, MeTogamm Ka4eCTtBeHHOro 1 Konwu-
YeCTBEHHOro aHanu3a paguoasieKTPOHHbLIX YCTPONCTB, HaBblkaMW UCMOMb30BaHUS Npuknaa-
HbIX NPOrpaMm MoLenMpPoOBaHUSA dNEKTPOHHbLIX CXEM.

MecTo AMCUMNNUHBLI B CTPYKTYpe OCHOBHOW obpa3oBaTenbHou nporpammsi (OOM).
Kypc aBnsieTcs ancumnnuHon no BbIOOpy BapuaTuBHOM Yactu 6noka b1 AducumnnuHel (Mo-
Aynu) noarotoBkn obyyvarowmxcs no HanpasneHno 11.03.04 DnekTpoHWka M HaHOJMEKTPOo-
HUKa.

CTpyKTypa AUCLUNNUHDI.
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AdvcumnnuHa cocTouT n3 wectn pasgenos. Pasgen 1. JInHenHble anekTpuyeckue ue-
nn. Metoapbl aHanusa. Pasgen 2. OCHOBbI TeOpUK 3neKTpuYecknx curHanos. Pasgen 3. Ycu-
neHune anekTpuyecknx curHanos. Pasgen 4. OnemeHTbl Teopun obpaTHon ceasn. Pasgen 5.
"eHepupoBaHune anekTpuyecknx konedbaHmn. Ctabunmsaums yactotbl. Pasgen 6. MNpeobpa-
30BaHMeE ANEKTPUYECKMX CUrHAmOoB.

TpeGoBaHus K pesaynbTataM OCBOEHUA AUCLUNIINHBI.

Mpouecc n3yydeHns AMCUMNNHbI HanpasfeH Ha (POPMUPOBaAHNE SNEMEHTOB Creayto-
wnx komneteHumn B cootsetctBum ¢ PrOC BO n OOl BO no gaHHOMY HanpaBneHuo nog-
rotoBku: OlK-3; MNMK-5

PopMbl KOHTpons. Popma TekyLlero KOHTposis: TecTupoBaHue, pedepatbl. [pomexyToy-
Has aTtTectauus — oM depeHUNpPOBaHHbIN 3a4eT.

B51.B.[1B.5.1 YrnepoaHble maTepuanbl B 3NeKTPOHUKe

Lenu n 3agaun gaucumnnuHbl: Llenb Kypca - cchopmmpoBath LenbHOe npeacraBneHne ob
yrnepoaHblX HaHoMaTepuanax, UX MofyyYeHus M CBOWCTBax, NpobyauTb MHTEpeC K 3TOW
ObicTpopasBmBatoLLencst 06nacTn coBpeMeHHbIX MIHPOPMAaLMOHHBIX TEXHOMOMNA.

OcHoBHas 3agaya gucuunivMHbl — nokasaTb NpeuMMmyLlecTBa YriepoaHbIX HaHOMaTepuanosB
npu CO30aHUN KOMMNbIOTEPOB HOBOIO NMOKOSIEHNS U MOOENTMPOBAHNSA HEMPOHHbIX CETEMN.

MecTo y4yebHOM ancuunnuHbl B cTpykType OOI: Kypc siBnsieTcs gucumnimHon no Bbibo-
py BapuaTtuMBHOW Yactu 6noka b1 [ducuunnuHel (MoAaynu) NoaroToBkM OOyyaroLMXCs No
HanpasneHmto 11.03.04 SnekTpoHMKa U HAHO3MEKTPOHMKA.

KpaTkoe copgepxaHue (guaakTuvyeckme egmHuubl) y4eOHOW gucuunnuHbl: JucumnnmHa
cocTouT U3 aeBATU pasgenos. Pasgen 1. BeegeHuve: Buabl yrnepogHbix matepuanos. Pas-
nen 2. lNMony4veHne yrnepoaHbiX HaHOMaTepuanos. [lyroBon MeTon Anda nonyyvyeHna gynne-
peHcoaepxalien caxu. Nuponnutudeckun meTod Ans NosydYeHust HaHOTPYBKM cogepkallen
caxu. Pasgen 3. CTpykTypa yrnepogHbix HaHomaTepuanoB. CTpoeHue monekynbl C60 u
C70, Bbicwmnx cpynnepeHos. Ctpyktypa YHT. Pasgen 4. MeTtoabl 04NCTKU (pynnepeHoB m
YHT. BbinapmnBaHue cynnepeHcogepxawen caxun. Katanutunyeckun meton. Pasgen 5. Me-
TOAbl AeTekTupoBaHusa dynnepeHoB. CnekTpanbHbii aHanus. Bbicokopaspeluatowasa xua-
KocTHasi xpomaTtorpadus. Pasgen 6. Ceownctea dynnepeHoB n YHT. OcHoBHble CBOWMCTBA.
OHOoa3gpanbHble KoMnnekcbl ynnepeHoB. CoeauHeHna dynnepeHoB. CeepxnpoBoasiune
CBOWNCTBa (PynfepeHoB 1 YrinepoaHblX HAHOTPYOOoK. CBEPXTOHKNE YrnepoaHble HAaHOTPYOKM.
Ynpyrne cBoncTBa yrnepoaHbix HaHOTpybok. Pasgen 7. MNMpumeHeHune doynnepeHos n YHT.
dynnepeHbl B MeguunHe. NpumeHeHue ynnepeHoB Ana xpaHeHus Bogopona. Vcnone3o-
BaHWe dynnepeHoB AN CO34aHUs CMa3oudHbIX MaTepuarioB C YHUKaSNbHbIMKM CBOWCTBaMMW.
JlermpoBaHue KOMNO3ULMOHHBIX MaTepuanoB dynnepeHamMmu. YcuneHve nornvmepoB yrie-
poaHbIMW HaHOTpPYBKamun. Ncnonb3oBaHne HAHOTPYOOK B HAHOJANEKTPOHUKE — AYENKM NaMATH
Ha OCHOBE YrnepoaHbIX HaHOTPYBOK. Mcnonb3oBaHne HaHOTPYOOK ANs XpaHeHus Bogopoaa
n apyrmx raszos. CosgaHne HaHopa3Boakm u3 YHT. bruoceHcopbl Ha ocHoBe HaHOTPY6OOK. N3-
ny4varoLine cBoMCcTBa HAHOTPYOOK.

Koabl ¢hopmupyembix komneteHuun: [lpouecc udydeHuss OUCUMNAWHBI HanpaeBneH Ha
dopMmnpoBaHNe aNeEMEHTOB crnefyLlmnx komneTeHumn B cootesetcteumn ¢ roC BO n OOl
BO no gaHHomMy HanpasrneHuto noarotosku (cneuyuansHocTtn): OMNK-2; MK-1

®dopmbl atTectaummn: dopma Tekywero KOHTpons: onpoc. [pomexyToyHass aTTectauus -
3K3aMeH.
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51.B.[1B.5.2 KoMmnblOoTEepHOE MoAenMpoBaHue B MUKPO- U HAHO3NEKTPOHUKe

Lienn n 3apaum gucumnnuHbl: NonyyvyeHne ctygeHTamm HeobxoamMbixX 3HAHUA U HABbLIKOB B
NPUMEHEHNN KOMMbIOTEPHBIX TEXHOMNOMMM NpU  POPMUPOBAHUKN NMPESCTaBIIEHUN N 3HAHUA O
MeTogax MaTtemMaTU4yecKoro MOAENUPOBaHUS MNPOLECCOB B MUKPO- U HAHO3MEKTPOHUKE,
NPUHLMNAxX NOCTPOEHNUS U (PYHKLUMOHMPOBAHUA CUCTEM MaTeMaTU4YecKoro MoAenMpoBaHuUs
u3myecknx n TexHonormyeckux npouecco. OCHOBHOM 3ajadven crieukypca aBndeTcs
yCBOEHWEe CTyAeHTaMn MeTOAONOrMU KOMMNbIOTEPHOrO MOAENMPOBaHUSA, METOAMKM MOCTPOe-
HUA Modenen pasnuYHbiX PU3UYECKUX U TEXHONOMMYECKUX NMPOLLECCOB N CUHTE3A CITOXHbIX
MaTtemaTuyeckmx mogenen Ha 6ase anemMeHTapHbIX MOAENEN.

CTyaeHTbl AOMKHbI ObiTb rOTOBLI MCNOMb30BaTb NOSTyYEHHbIE B 3TON 06nacTn 3HaHuS,
KaK Mpu U3y4eHUn CMEXHbIX ANCUUNIINH, TakK U B NPOdeCCMOoHanbHON eATenbHOCTH, B YacT-
HOCTM MpWU NPOEKTUPOBAHUKW, peanu3aumm N NPUMEHEHUN U3Lennun MUKPOINEKTPOHUKA Y
HaHO3NEKTPOHUKMW.

B pesynbTtaTte ocBOEHUS ANCUMMNINHBI 0BYYatoLWNNCS OOSMKEH:

3Hamep:

- OCHOBHbIE MOHATUA U METOAbl MaTemMaTMYEeCKOro aHanuaa, aHanMTUY4eCcKOn reoMeTpun,
NMHeNnHon anredpbl, TeOpUM PYHKLMIA KOMMNEKCHON NEPEMEHHON, TEOPUM BEPOSTHOCTEN U
MaTtemMaTu4YecKon CTaTUCTUKK, OUCKPETHOM MaTeEMaTUKN;

- TexHonoruo paboTbl Ha MK B cOBpeMEHHbIX OnepaLMOHHbIX cpefaxX, OCHOBHble MeToabl
pa3paboTkM anropuTMoB U NporpamMmm, CTPYKTYpbl JaHHbIX, UCNOSb3yeMble A8 npeacrasne-
HWSA TUMOBbLIX NHPOPMALNOHHBIX OOBEKTOB, TUMOBLIE anNropUTMbl 06pPabOTKMN AAHHbIX;

- omsmyeckme n (PU3NKO-XMMUYECKNEe OCHOBbI TEXHOMOMMN NPOU3BOACTBA U3OENUA dnek-
TPOHUKN N HAHOSMNEKTPOHUKN, (PU3NKO-TEXHOMNOMMYECKME U IKOHOMUYECKME OrPaHUYEHUS UH-
Terpauun 1 MMHUaTIOPU3aLUnn 3NEKTPOHHON KOMMNOHEHTHOW 6a3bl;
ymems:

- NPUMEHATb MaTeMaTU4eckne MeTobl, (PU3NYECKNE U XMMUYECKME 3aKOHbI S peLleHuns
NpakTUYeCcKnx 3agav;

- NPUMEHATb METOAblI pacyeTa NapamMeTpoB U XapakKTEPUCTUK, MOOENMPOBaHNA U MPOeK-
TMpOBaHUA NPpUBOPOB N YCTPONCTB BaKyyMHOW, NNa3MeEHHON, TBEPAOTENBHON, MUKPOBOJSTHO-
BOW M ONTUYECKOWN SNEKTPOHUKN;
eriadems:

- HaBblKaMW KPUTUYECKOrO BOCMPUATUS MHpopMaLmu;

- MeTodamu pelleHus anddepeHumanbHbiXx 1 anrebpanyecknx ypaBHeHun, auddepeH-
UManbHOr0 U UHTErpasibHOro UCYUCIEHUS, aHaNUTUYECKOW FeoOMeTpPUn, TEOPUU BEPOSTHO-
CTEN U MaTeEMaTUYECKON CTAaTUCTMKN, MaTEMATUYECKOM JSTIOMMKN, OYHKLIMOHANbLHOIO aHannaa;

- MeTo4amMu NOCTPOEHNSA COBPEMEHHbBIX NPOBIEMHO-OPUEHTUPOBAHHBIX MPUKNAgHbIX Npo-
rPaMMHbIX CPeLCTB;

- COBPEMEHHbIMM  MNPOrpaMMHbIMW  CpeAcTBaMuM  MOATOTOBKM  KOHCTPYKTOPCKO-
TEXHOJSIOrMYeCcKon JOKYMEeHTaLUuu;

- HOBbIMUK TEXHosorusammn, obecnevmBaroWnMMm IPPEKTUBHOCTL NPOEKTOB, TEXHOMOMNYe-
CKMX NpoLEeCcCcoB;

- MeTogaMn JKCNepUMeEHTarnbHbIX UCCrea0oBaHUM NapamMeTpoB U XapakTepUCTUK MaTepu-
anoBs, NpnbopoB M YCTPOWCTB BaKyyMHOW, NNa3MeHHOW, TBEPLAOTENbHOW, MUKPOBOSTHOBON U
ONTUYECKOMN INEKTPOHUKN N HAHOINEKTPOHMKN, COBPEMEHHBIMU NPOrPaMMHbLIMU CPeESCTBaAMMU
X MOLENMPOBaHUSA U NPOEKTUPOBaHUS;

- HaBblkaMy paboTbl C MHAPOPMAaLMOHHLIMM H6a3amMun OaHHbIX 06 OTEeYEeCTBEHHbLIX W 3apy-
BEXHbIX 9NEKTPOHHbLIX KOMMOHEHTaX, NpUemMamMm BBoAa ANEKTPOHHbIX cxem B MK ¢ nomoLbto
CTaHAapTHbIX rpadnYeCcKMX NakeToB.

HaHHas gucuumnnuHa sBnAeTca NpeawecTByoWen Ana TakMx QUcumninH npodgeccuo-
HanbHOro uMkna kak « OCHOBbl TEXHONOMMWN 3NIEKTPOHHON KOMMOHEHTHOW 6a3sbl», «[MpoekTu-
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poOBaHWE MHTEerparbHbIX CXeM». 3HaHUS, NOMyYeHHbIe NP OCBOEHUU ANCUUNIUHBI «KoMnblo-
TepHOe MOOENMPOBaHNE B MUKPO- N HAHOSNEKTPOHMKEY, HEOBXOAUMbI MpU BbiNONHEHUN Ba-
KanaBpCKOW BbINYCKHOW KBannukaLunoHHoN paboTbl B 0651aCTU MUKPOISNIEKTPOHMKM U HAHO-
ANEKTPOHVKM.

MecTo yye6HOM aucuunnuHbl B cTpyktype OOIN: Kypc asnsetca gucumnnumHon no Bbi6o-
py BapuaTuMBHOM 4Yactu 6noka b1 [OucuunnuHbl (Moaynu) NoaroToBkM obyyarolmxcss no
HanpasneHuto 11.03.04 BnekTpoHMKa 1 HAHO3MNEKTPOHMKA.

AucumnnuHa 6asvpyetca Ha Kypcax AUMCUMNIWH, M3yYaeMblX B obpasoBaTerbHbIX
nporpammax 6akanaepuarta: «MatemaTtuka», «dPusunka», «MHpopmaTukay, «dusnyeckme oc-
HOBbI 3NEKTPOHUKNY, « OCHOBbI TEXHOSTOMMU UHTErParibHbIX CXEMD.

KpaTkoe cogepxaHue (AMAaKTUYECKME eauHMLbI) y4eOHOM AuCUMNNUHbIL: [uc-
UMnNvHa cocTouT 13 NaTu pasgenoB. Pasgen 1. MNMpuHUUNbLI KOMMNLIOTEPHOrO MOAENUpoBa-
HMA B MUKPOSMNEKTPOHUKe. dnsnyeckoe n MatemaTmyeckoe MoaenupoBaHue rnpoLeccoB B
MUKPOIMEKTPOHMKE KaK WHCTPYMEHT ontummsauuu napametpoB NC un dyHaameHT coBpe-
MEHHbIX KOMMbIOTEPHbLIX CUCTEM KOMMbLIOTEPHONO MOAENMPOBAHUSA B MUKPOINEKTPOHUKE.
Pasgen 2. KomnboTepHoe MogenvpoBaHue npouecca TEPMUYECKOTO OKUCIIEHUS U cerpera-
UuKn npumecen npu okncrieHun. KnHetmka tepmmyeckoro okucnenus. OgHomepHas Moaenb
AOuna-I'poyea. Mogenb Maccyga. 3aBMCUMOCTb NapaMeTpoB OKUCIEHUSA KPEMHUSA OT pPexu-
MOB M napameTpoB noanoxek. OkucneHne nonvkpeMHusi. KomnbloTepHoe MoaenMpoBaHue
NOKanbHOro OKMCNeHus. YncneHHoe mMoaenupoBaHue CTPYKTYpPbl «NTUYMK KnoBx». Mogenu-
poBaHWe cerperauum npumecu Ha rpaHuue pasgena SiO,-Si Pasgen 3. KomnbioTepHoe mMo-
AenvpoBaHue npouecca TepMmudeckon anddysumn. YpasHenus andpdysumn duka. AHanutu-
yeckne metoabl pacyeta Andy3MOHHbIX NPOgUNen Ha OCHOBE BTOPOro ypaBHeHUa Puka.
Onddysnst B HeorpaHMYeHHOM Tefie C NMPOM3BOSIbHLIM HayvasnbHbIM pacnpegeneHnem npu-
Mecu. KomnbeloTepHoe mogenupoBaHne amuddysnm B NonyorpaHUYEHHOM Tene ¢ oTpaxato-
Len n ceasbiBaowen rpaHuuamun. Auddysmna n3 noctosHHoro (6eckoHe4YHoro) NCToOYHMKa B
nonyorpaHudeHHoe Teno. Anddyans n3 croa KOHeYHOW TOSLWMHbBI C OTpaXKatoLen rpaHuuen
N paBHOMEPHbLIM HavarnbHbIM pacnpegeneHnem npumecu. Ouddysna n3 6eCKOHEYHO TOHKO-
ro cnosi 3agaHHoOW MOLLHOCTW B nosnyorpaHndeHHoe teno. Anddysmna ns npuMecHoro cros
C HavanbHbIM erfc-pacnpegeneHvem. KomnbioTepHoe MmoaenupoBaHve auddysun ns orpa-
HWYEHHOro TBEpAOoro Tera CO CBA3bIBAOWWMW rpaHuULaMu rnpyv paBHOMEPHOM HayarbHOM
pacnpegeneHnn npumecu. Oudpdysna B orpaHMYeHHoOE Teno 13 NOCTOAHHOro (6eckoHeYHo-
ro) nctovHuka. KomnotoTepHoe mogenmpoBaHne MHOroMepHbIX 3agad ouddysnmn npumecu B
TBepaom Tene. Oudpdysnsa nog Kpam OKMCHOW MacKu, Anddysnsa yepes Leflb B OKUCHOM
Macke. Oudpdysna yepes npssMOyrofibHoe OKHO B MPSIMOYrofibHOM Macke. AHanuTuyeckas
Moaenb Anddy3noHHOro nepepacnpeneneHuns B okKMcnuTenbHon cpege. YncneHHoe moae-
nupoBaHue 3agad anddysmm B MHEPTHOW N OKUCNUTENBbHOW cpedax MeTOOOM KOHEYHbIX
pasHocTen. MeToabl annpoKcMMauum BTOPOro ypaBHeHUst duka, rpaHUYHbIX U HavanbHbIX
ycnosuin. Pasgen 4. KoMmnbloTepHOE MOAENUPOBaHME WOHHOW MMnnaHTaumm. OCHOBbI Teo-
puun JILLLL. QHepreTudeckne noTepun yCKOPEHHbIX MOHOB B amopcHOM TBepaoMm Tene. Cpen-
HUA NONHbIN npober, cpeaHuMn HopMarnbHbIM Npober U CTparrUHr HopmanbHoro npobera
YCKOPEHHbIX NOHOB B TBEpAOM Tene. KomnbioTepHoe MoaenmpoBaHMe ogHOMEPHbIX pacnpe-
AerieHU NOHHO-UMMMAaHTUPOBAaHHbLIX NPUMEecen B OQHOPOAHOM amopdHoM muwweHun. Metoa
MoHTe-Kapno. MeTtop kmHeTudeckoro ypaBsHeHus bonbumaHa. ["ayccoBckune pacnpegeneHuns:
yceyeHHas U HeycedeHHas rayccuaHbl. ConpsbkeHHada rayccnaHa. Pacnpegenenuve [Nvpcon-
4. KomnbloTepHOEe MoaenupoBaHne pacnpenerneHnm MOHHO-UMMNNaHTUPOBAHHbLIX NpUMeECcen B
pPa3opUEHTUPOBAHHBIX KPUCTaNNMMYECKNX MULLIEHAX. KomnboTepHoe MogenmpoBaHne MHOro-
MepHbIX 3agad pacnpegeneHnn NOHHO-UMMMNaHTUPOBAHHbIX Npumecen. [locTpoeHne pac-
npegeneHnn MOHHO-UMMNAHTUPOBAHHbLIX MPUMECEN B MHOIOCIHOWHbLIX CTPYKTypax. Komnblo-
TepHoe mogenupoBaHue ANddY3MOHHOrO nepepacrnpegeneHns MOHHO-UMMNaHTUPOBaHHbIX
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npumecen. Pasgen 5. KomnbloTepHble METOAbI pacyeToB fermMpoBaHHbIX CTPYKTYpP. Komnbio-
TEpPHbIE MeTOoAbl MOAENUPOBAHNS ANEKTPOPU3NYECKMX napameTpoB. MeToabl moaenupoBa-
HUA pacnpeaeneHnn TeNNOBbIX, AMEKTPOCTATUYECKMX, ANEKTPOMArHUTHBLIX U OAPYrMX nonen.
KomMnbloTepHble MeToAdbl pacyeToB napaMeTpoB ANGPPY3NOHHbLIX CTPYKTYp. KOMNbloTepHble
MEeTObl pacyeToOB NapaMeTpoOB MOHHO-UMMMAAHTUPOBAHHbBIX CTPYKTYP.

Koabl c¢opmupyembix kKomneteHumn: [lpouecc M3ydeHus OUCUUNIMHBI HanpasfeH Ha
dopMmnpoBaHne anemMeHToB cneaywmnx komneteHumn B coorsetcteumn ¢ roC BO n OOTI
BO no gaHHomy HanpasneHuto nogrotosku: MNMK-1

®opmbl atTecTtaummn: dopma TekyLlero KOHTpons: onpoc. [MpomexyToyHas aTtTecTauus -
3K3aMeH.

51.B.[1B.6.1 MukpocxemMoTexHuKa

Lenu u 3agaum aMcumniuHbl: n3ydeHne NpuHUUNoB umdposon obpaboTkn nHhpopmaumm
CpeAcTBaMU UHTErpanibHON 3NEKTPOHUKM.

OcHoBHble 3aga4vn Kypca: ocBoeHue Ba30oBbIX NMOHATUN N METOLOB MaTeMaTUYECKON OCHOBBI
ANCUMNInHLI - BynesBon anrebpbl; oBNageHne metogaMu NpoOeKTUPOBaHUS KOMOMHAUMOHHbIX
N nocrnenoBaTesibHOCTHbIX YCTPOMUCTB LMGPOBON TEXHUKWU; YCTaHOBMIEHME B3auUMOCBA3U
Mexay anroputmammn undpoBon 06paboTkn nHpopmMaummn n nx peannsauynen B dNeMeHTHON
B0ase MUKPO- 1 HAHO3NEKTPOHUKN; (POPMUMPOBaHME YyBCTBaA HEOOXOANMMOCTN HENpepbIBHOMO
COBEPLUEHCTBOBAHUA CpeacT OnMcaHuUs U MeTOLAOB NOCTPOEHUS LNMpOoBbLIX aBTOMAaTOB.

MecTo y4yebHOM ancuunnuHbl B cTpykType OOIM: Kypc siBnseTcs gucumninmHon no Bbibo-
py BapuaTuMBHOM 4Yactu 6noka b1 [OucuunnuHbl (MOAynv) NoAroToBKUM oOy4arolwmMxcs no
HanpasneHmto 11.03.04 SnekTpoHMKa U HAHO3MEKTPOHMKA.

KpaTkoe copgepxaHue (guaakTuvyeckme egumHuubl) y4eOHOW gucuunnuHbl: JucuunnmHa
cocTouT n3 gesatu pasgenos. Pasgen 1. Beegenue: OcHoBbl 6yneson anrebpel. Noctynathl
n Teopembl anrebpbl Nornkn. PyHKUMOHaNbHas NonHota. MUHTEPMbI U MakCTepMbl. YNpo-
LweHne 6yneBbiX OYHKLMA C MOMOLLBIO KapT MUHTepMOB. Pasgen 2. nemeHTHas 6asa und-
poBbIX yCTponcTB. OCHOBHblE NapaMeTpbl NIOrMYeCKNX anemeHToB. CpaBHUTENbHbLIN aHanNn3
TPaH3UCTOPHbIX Norvk. BenomoraTteneHble anemeHTol LIY. Pasgen 3. LindpoBble CTpyKTypbl
KOMBUHaUWOHHOro Tnna. HomeHknatypa n anroputm nocTpoeHus norndeckmux cxem K-tuna.
Pasgen 4. Liudposble CTpyKTypbl nocriegoBaTefibHOCTHOro Tuna. Knaccudpukaumsa v xapak-
TEPUCTUYECKNE YPABHEHUS TPUITEPHbIX CTPYKTYP. MeTon cnoBapHbIX Npeobpa3oBaHui pas-
HOCTHbIX KapT MWHTEPMOB. [lpOeKkTMpoBaHME PEerncTpoB, CYETYUKOB AeNuUTenen 4acToTbl.
Pasgen 5. 3anomuHarowme yctponctBa. NMapameTpbl n OCHOBHblEe CTpykTypbl 3Y. M3Y un
PM3Y. onaw-namatb. Ctatnyeckue n guHamudeckne O3Y. lNepcnektnBHble TexHonorum 3Y.
Pasgen 6. MukponpoueccopHble cuctembl. Cpeactsa BOCNPOU3BEeAEHNS 1 BBOLA rpadouku:
MOHUTOPbI N BUOEOKapPTbI, MPUHTEPDI, NIIOTTEPLI U CKaHepbl. MaHUNynsaTopbl.

Koabl ¢hopmupyembix komneTeHuum: [lpouecc u3ydeHuss OUCUMNUHBI HanpaBneH Ha
dhopmMmMpoBaHME 3NEMEHTOB crieayowmx komneteHumn B cootsetcteumn ¢ rocC BO n OOl
BO no gaHHomy HanpasneHuto nogrotosku: OlMK-3; MK-5

Popmbl atTectauumn: Gopma TeKyLLLEro KOHTPOMA: ONpPoC, OTYEThI NO NabopaTopHbIM pabo-
TaMm. [pomexyToyHasa aTTectaums - 3K3ameH.
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B51.B.1B.6.2 TpéxmepHble nHTerpanbHbie cXeMbl

Llenu n 3apaum gucumnnuHbl: OpMUPOBaHMM 3HAHMI B 0ONacTM TEXHOMOrMYECKMx orne-
pauun TpeXMEpPHON NMHTErpaumMm 1 NoaaEePXKKN NPOEKTUPOBAHNUS TPEXMEPHBIX UHTErpanbHbIX
cxem coBpeMeHHbiMu CAIP

MecTo y4yebHOM ancuunnuHbl B cTpykType OOI: Kypc siBnseTcs gucumnimHon no Bbibo-
py BapuatuMBHOM 4Yactu 6noka B1 [OducumnnuHel (Mogynu) noaroToBkM obydarolmxcs no
HanpasneHuto 11.03.04 SnekTpoHMKa U HAHO3NEKTPOHMKA.

KpaTkoe copepxaHue (OuaakTuyeckue eaumHuubl) y4eObHOM aucuunnuHbl: Beege-
Hue. Knaccundukauunsa tpexmepHolx AC: 2.5D-IC, 3D-IC, 3D-SIC, 3D-SOC. lMpenmyLiecTtBa
TpexmepHbix NC.

TexHonormm TpexmepHon nHTerpaumm. TpexmepHas ynakoBka U TpexMepHasi nHrerpa-
ums. TexHonorna UTCS. TexHonorus CIP (Chip in Polymer) TexHonorna TSV.

YCTpONCTBa Ha OCHOBE TpeXMepHOW MHTerpaumm. dotomatpuubl C MPUMEHEHNEM TEX-
Honorun 3D-IC OnepatueHasa namate DRAM Ha ocHoBe TpexmepHbix C: HMC. KoHcopuu-
ym Hybrid Memory Cube. OcobeHHocTu TexHonoruu. MNpeumywectsa namatn HMC. Cneun-
dukaumm namatn HMC. Flash-namate ¢ npumeHeHnem 3D-IC.

Cnctembl aBTOMaTM3MPOBAHHOIO MPOEKTUPOBAHMUS C Noadepkkon TpexmepHbix UC.
MogenupoBaHune BnusHua TSV Ha napameTpbl nognoxkm B Sentaurus Interconnect. MNoga-
aepxka Tpaccmupokn 3D UC B Synopsys Custom Designer. lNposepka DRC ana TSV B IC
Validator. MogenupoBaHne mexcoeanHeHun 3D NC B HSPICE. OkcTpakumsi napasuTHbIX
anemeHnToB ana TSV B StarRC.

Koabl ¢hopmupyembix kKomneteHuun: [lpouecc udydeHuss OUCUMNNUHBbI HanpaBneH Ha
dopMmnpoBaHnE aNEMEHTOB crneayLmnx komneTeHumn B cootsetcteun ¢ ProC BO n OO
BO no gaHHomy HanpasrneHuto nogrotoBku: MK-1, 5

®dopmbl aTTecTauun: GopmMa TeKyLLero KOHTPOMs: ONpoc, OTYETLI Mo nabopaTopHbIM pabo-
TaMm. [pomexyToyHas aTTecTaums - 9K3aMeH.

B1.B.[1B.7.1 KBaHTOBasA U onTuU4yeckKkas 3JIeKTPOHUKaA

Lenun n 3apgaum aucumnnumHbl: OPpMUPOBAHME Y CTYLEHTOB 3HAHUMA U YMEHWUW, NOME3HbIX
Npu BbINOSIHEHUM KYPCOBbIX W BbIMYCKHbIX KBanMduKauMoHHbIX paboTt. [Ons ycnewHoro
OCBOEHUSA OUCUMNANHBI HEOBXOANMO 3HaHWE AUCUMNNH « TBepaoTenbHasa 3NeKTPOHUKa» u
«CxemoTexHuKa.

B pe3ynbTate 0CBOEHNA OUCLUUMNIIUHBLI CTYOEHT OOJDKEH:

3Hamsb, OCHOBHbIE€ 3Tallbl Pa3BUTUA MaTepuanoBegeHud, 0ocobeHHoCTH COBpeEMEHHOro
aTana pa3BnTnd matepunanoBeaeHns B obnactu TBepD,OTeJ'IbHOVI ONEKTPOHUKMN;

yMemb, aHanu3nmpoBaTtb 6onbLune MaccuBbl MHopMaLMM No HaHOMaTepuanoBeaeHuHo,
BblENss caMble 3Ha4YMMble ONs PasBUTUS TBEPOOTENbHON 3NEKTPOHUKM TEXHOMNOrMyeckue
HanpaeneHus:;

g/1adempb OCHOBaMW 3HaHUN MO TEXHOSTOrMYECKN NPOpPbIBHbIM HaMnpasneHnAM pa3BUTUA
MUKPO-, ONTO- N HAHO3NEKTPOHUKN.

Mecto y4ye6HOM aucumnnuHbl B cTpyktype OOI: (Kypc aBnaeTtcsa gucumnianHoOm no Bbl-
6opy BapmaTmMBHOM YacTu 6roka b1 [ducumnnuHbl (MOgynu) NOArOTOBKM OByYaloLWMXCa Mo
HanpaBneHnto 11.03.04 BnekTpoHMKa N HAHO3MNEKTPOHMKA.
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KpaTtkoe copepxaHue (AmaakTuyeckne eanHuULbl) y4eOHON AUCLUMUNIUHDI:

BeeneHnue. lpeomer M nctopusa pasBuTUA KBAHTOBOM W ONTUYECKOW SNEKTPOHUKMU.
Cnocobbl onucaHnsa 1 xapakTepUCTUKN SNEKTPOMarHUTHOrO M3ny4YeHnss ONTUYECKOro amvana-
30Ha. OCHOBHbIE NOHATUSA POTOMETPUN.

dunsnyeckne 0CHOBbI KBAHTOBOW 3MEKTPOHNKN. HEpPreTU4eckne COCTOAHNA KBaHTOBbIX
cuctem. Ontnyeckme nepexodpl. CTpykTypa cnektpoB. CNOHTAHHOE U BbIHYXOEHHOE U3ry-
yeHne. KoadpdpuumeHTol SMHWTENHA. B3anmocBasb koapduuneHToB SnHWTENHa. KBaHTO-
BOMEXaHUYeCcKoe onucaHue B3avMOOENCTBUSA ONMTUYECKOrO M3My4YeHUs C KBaHTOBbIMWU CU-
ctemamn. CBA3b KOI(PMOUUNEHTOB DUHLITENHA C MATPUYHBLIMU 3rIEMEHTaMM ONMTUYECKUX ne-
pexonos. [lornoweHne n ycuneHne anekKTpoMarHUTHOrO U3nyyYeHuss BewecTBOM. AKTUBHbIE
cpenbl. MHBepcHasa HaceneHHoCcTb. MeToabl 3HepreTU4ecKom Hakadkm akTMBHbIX cped. [Byx-
, TPEX- N YeTbIpexypoBHEBAs CXeMbl BO3OYXOEHNS akTUBHOW cpefbl.YCrnoBue camoBO30yx-
AEHUs1 KBAaHTOBOW CUCTEMbl U YCNoBWE HacbiweHus ycuneHus. LupuHa cnektpanbHbIX nu-
HUN. EcTecTBeHHasn wupuHa, ywmperHne Jonnepa.O6beMHbIi pe3oHaTop. Pe3oHaHCHble nu-
HUM pe3oHaTopa. [JobpoTHOCTbL pe3oHaTopa. PesoHaTop Pabpu-lepo. CenekTuBHblie pe3o-
HaTopbl. Chepuyeckumn pesoHaTop.

Knaccudumkaumsa n yctponcteo nasepoB. OCHOBHble MaTepuarbl TBEpAOTENbHbIX a-
3epoB. YCTPOMCTBO TBEPAOTENbHOrO nasepa. PybunHoBbIi nasep. Jlasepbl Ha kpuctannax u
cTeknax, akTMBMPOBaHHbIX HeoAMMOM. TBepaoTefnbHble nepecTpanBaemMble nasepbl. Bono-
KOHHble Nasepbl N nasepHble ycunurtenu. BonokoHHble cBeToBoAbl. KUAKOCTHbIE Nasepsbl:
MOMEKYIbl OpraHNYeCcKUX KpacuTenen, cuctema aHepreTM4ecknx YpoBHen, yctponcTteo. Cno-
cobbl JOCTUXEHNA MHBEPCUN B ra3oBbIX Nlazepax. [ennn-HeoHOBbLIN a3ep: CXema 3HepreTu-
YeCKMX YPOBHEN U YCTPOUCTBO. VIOHHbIE, MOMEKYNSAPHbIE, SKCUMEpPHbIE, rasognHaMmudeckue,
XMMUYeCcKMe nasepbl, Jfla3epbl Ha napax MeTtanna, fasepbl Ha CBODOAHbLIX 3NEKTPOHaXx:
NPUHUMN paboTbl, OCHOBHbIE XapakKTEPUCTUKN U cdhepbl MPUMEHEHUS.

Mpnbopbl ONTOANEKTPOHMKK. 10NYyNPOBOAHNKOBbLIE UCTOYHUKN HEKOFEPEHTHOrO U KO-
FEPEeHTHOro OMTMYECKOro U3MNYyYeHUs: NPSIMO30HHbIE U HENPSMO30HHbIE Mepexodbl B MOny-
NPOBOAHVKE; U3Ny4aTernbHbIN pexuMm paboTbl p-n nepexoaa; ONTUYECKUE N ANEeKTpUYeckue
napamMmeTpbl CBETOAMOAOB; YCNOBNE OOCTUXKEHUS MHBEPCUU B NOSTYNPOBOAHUKE; YCTPOMUCTBO
NHXEKUMOHHBIX Na3epos; reteponasepsbl. [lornoweHne ceeta B nosnynpoBogHukax. Knaccu-
dukaums otonpnemMHmkos. PoTopesncTopbl: NpUHUMN paboTbl, YCTPOUCTBO, 3NeKTpuye-
CKMUE XapaKTepUCTUKMK, YyBCTBUTENbHOCTb. doToamoabl: NpuHUUN paboTbl, BONbTaMnepHas
XapakTepucTtuka, poToranibBaHN4YeCkUn n oToANOLHbIN pPeXMUMbIl paboTbl. POTOTPAH3UCTO-
pbl: YCTPONCTBO; 3KBMBASIEHTHAA CXema; BOflbTaMnepHble XapaKTepucTuku. GoTtonpnemMHuKm
C 3apsgoBOM CBA3bIO: NPUHUMN paboTbl, peructp casura, oOTOMYBCTBUTENbHAA MaTtpuua.
Mcnonb3oBaHne onTO3NEKTPOHHbIX NpMbopoB. Cxembl BKIOYEHUs hoTope3nctopoB, hoTo-
anonos, oTOTPaH3NCTOPOB.ONTPOHbI. OCHOBHbIE WHTErparibHO- ONTUYECKUE ISIEMEHTHI.
OnTuyeckne MUKPOBOMHOBOAbLI. JMEKTPOONTUYECKME, MArHUTOOMTMYECKNE, aKyCTOONTU4e-
Cckne moaynsitopbl cseTa. AkycTtoonTuyeckue aedriektopbl. [lepcnekTuBHbIe HanpaBieHus
KBaQHTOBOW N OMTUYECKOM INEKTPOHUKN. HennHenHo-ontnyeckne apektol. POTOHHLIE KPU-
ctannbl. [onorpaguyeckne cuctemsl.

Koabl dopmupyembix KomneTeHuuin: [lpouecc m3yyvyeHWss OUCLMNAWHBI HanpasreH Ha
dhopmMmMpoBaHME 3NEMEHTOB crieayowmx komneteHumn B cootsetcteumn ¢ rocC BO n OOl
BO no gaHHoMy HanpasneHuto nogrotoeku (cneunansHoctn): ONK-2; MK-2

®opmbl atTectaummn: dopma TekyLero KOHTpons: onpoc. [pomexyToyHas atTectaums -

3ayer.

51.B.1B.7.2 53.B.[1B.1.1 TexHonorma marepuvanoB MUKPO-, ONTO- U HAHO3NMEKTPOHUKHU
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Lenn n 3apauv gucumnnuHbl: GOpMMpPOBaHME Yy OOYyYarOLLMXCH KOMMeKca 3HaHuiA B
obrnactnm U3NKO-XMMUYECKUX OCHOB MaTepuanosefeHna B obnactu MWUKpO-, ONTO- MU
HaAHOJMEKTPOHNKM, HEOOXOAUMbIX ONs peweHns dyHAaMeHTanbHbIX U TEXHOMOrMYecKmx
npobrnem co3gaHus 3NEKTPOHHbIX YCTPOMCTB C BbICOKOW, CBEPXBLICOKOW U YrbTPaBbICOKOM
cTeneHblo UHTerpauun. B npouecce nayvyeHus AucumninHbl Heobxoanmo cpopmmupoBaThb Y
oByyalLMXCS KOMMMEKCHbIN Noaxoa K npobnemam pasmepHOro nonyvyeHus TsepaoTeribHbIX
CTPYKTYp Ha 6ase ucnonb3yemMbiX U NepcrnekTuBHbIX MatepuanoB. OgHoM m3 uenen Kypca
aBnseTca npuobpeteHne CTyaeHTOM AOMOMHUTENbHbLIX 3HAHUA O BeLLeCcTBe, B TOM Yucre o
BO3MOXHOCTM MOMyYeHna n MogudukaumMm CBOWCTB HOBbIX MEPCNEeKTUBHLIX MaTtepuarioB C
NCcnosib3oBaHMEM MNepeoBbIX TEXHOMOMMYECKUX MeToAoB. 3afada AUCUMMIIMHBL — NoKa3aTb
onpeaensiowyo porib TEXHONOMMN MaTepuanoBeeHNs B Hay4YHO-TEXHMYECKOM nporpecce
oTpacnn. K OCHOBHbIM 3agadyaM Kypca OTHOCUTCA dopmupoBaHne Yy oby4darolmxcs
LEenoCTHOro npeacTaBrieHns 0 3aKOHOMEPHOM Pa3BUTUM U COBEPLUEHCTBOBAHUM 3HaHWUA B
obrnacTn TEexXHOMNormm MUKpO-, OMTO- W HaHOMaTepuanoBedeHWd, O npeobnagatolliem
BNIUAHUM MNSIA3MEHHbIX, MYYKOBbIX W WHbIX COBPEMEHHbIX TEXHOMOMMW Ha NepcnekTuBbl
pasBUTUS MUKPO- , OMTO- N HAHOJNEKTPOHUKMN.

B pesynbTaTte O0CBOEHNA OUCUUTITTUHDBI CTYOEHT OOJKEH:

3Hamb, OCHOBHbIE 3Tallbl pa3BUTUA MaTepuanoBegeHU4, 0COBEHHOCTH coBpeMeHHOoro
aTana pa3BuTnd MmatepunanosegeHms B obnactu TBep,D,OTeJ'IbHOI7I AJIEKTPOHUKUN;

ymemb, aHalim3npoBaTb foonbLmne maccmBbl I/IHCbOpMaLI,MM no HaHoMaTepuanoseaeHuto,
BblaesN1d4a CaMbli€e 3Ha4uMble OJ14 pa3BUTUA TBep,D,OTeﬂbHOVI ANEeKTPOHUKN TexXHOoJ1orm4eckmne
HanpasJiEHUA,

g1ademb OCHOBaMW 3HAHUIN MO TEXHOSIOMMYECKN NPOPbLIBHBIM HanNpaBfeHUsIM pa3BuTUS
MUKPO-, OMTO- N HAHOINEKTPOHWUKM.
MecTto yyebHOM aucumnnuHbel B cTpyktype OOI: (Kypc sBnseTca AMCUMNIIMHON MO Bbl-
bopy BapuatmBHoM 4actu 6noka b1 [OucuunnuHbl (Mogynu) NoaroToBkM 0Oy4varomMxca no
HanpasneHnto 11.03.04 DnekTpoHMKa U HAHO3NEKTPOHMKA.
Mpn ee n3yvyeHun CTyAEeHT OOMMKEH OpPMEHTUPOBATbCS B MHOroobpasvmu maTtepuanos afek-
TPOHHOW TEXHWKW, BrageTb UHopMauuen o6 MCTopuYeckux atanax U3ydeHus u npumMeHe-
HMA 6Ga3oBbIX MNOMNYNPOBOOAHUKOBbLIX MaTepwuanoB, pasnuyatb MPUHUMNNAMNbHYIO pasHuLy
MeXay MUKPO- N HAHO3NEKTPOHMKOM, OCODEHHOCTU ONTO3NEKTPOHMKK. [ucumnnvHa npegwe-
cTByeT 6onbLioMy BOKy NpeaMeToB, U3yyaroLwmnx Npubopbl U CTPYKTYPbI, B OCHOBE KOTOPbIX
NEeXUT NpaBuibHO NOgO0OpaHHbBIM MaTepuan ¢ 3agaHHbIM NepeyHeM CBOWCTB, a Takke AUC-
UunnvHam, paccMaTpyBaloWnM pusndeckme npouecchbl B CMOXHbIX reTepPOreHHbIX CTPYKTY-
pax.
KpaTtkoe copepxaHue (AMAaKTMYeCKMe eauHULUbI) y4eOHOM AucuunuHbI: JucumnnunHa
cocTouT n3 natn pasgenos. Pasgen 1. BeaeHue B maTepuanoBegeHue. BelwecTtso, maTtepu-
an, dasa. OcobeHHOCTN TOHKOMNNEHOYHOro martepuanoseneHnsa. OcobeHHOCTU B3anmopaemn-
CTBMSI MaTepuanoB C uanyveHnem. Pasgen 2. [MonynpoBOAHWK, MPOBOAHUK, OUINEKTPUK.
Kpuctannoxummyeckoe CTpoeHmne n 0COBEHHOCTM TUMa XMMUYECKOW CBA3W. bnvxHui, ganb-
HUM nopsaok. Kpuctannuyeckas pewetka. Pasgen 3. BBegeHne B HaHOMaTepuanoBegeHue.
MaTtepuarnbl MUKpPO-, ONTO- U HAHOJMEKTPOHUKU. HaHOTexHonormm n ux ponb B nporpecce
TBEPAOTESNLHON ANEKTPOHUKU. [TOHATME HaHOMaTepuana, Knaccugukauna HaHomaTepuarnos.
Ponb noBepxHoCcTW 1 rpaHuy pasgena. NonynpoBoaHWKOBbIE HaHOMaTepuarbl, HAHOCTPYK-
TYpHble MaTtepuanbl, yrnepogHole HaHomartepuanbl. MaTtepuanbl Ons ONTO3NEKTPOHMUKMN.
Pasgen 4. Knaccudukaums OCHOBHbLIX TEXHOMOMMW Mony4yeHns HaHomaTepuarnos. Moneky-
NAPHO-NyYeBast AaNUTAKCUA, 30Mb-reflb TEXHONOrMM, MaTPUYHbLIN CUHTE3, NMrasMeHHble U na-
3epHble cnocobbl hopmMmMpoBaHNa HaHOMaTepuanoB U MeToabl X moamdukaunn. Pasgen 5.
Camocbopka n camoopraHusauus B TEXHOMOrMM Nony4YeHus HaHoMaTepuarnoB, KOHTaKTHOE M
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GeckoHTakTHoe ¢hopMMpoBaHME MOBEPXHOCTU MOAMOXEK, MEepCnekTUBbl YrNepoaHON anek-
TPOHWKMX, HAHOKOMMO3UTbI, HAHOKepaMUKa, HaHOCTeKNa u ap.

Koabl dopmupyembix kKomneTeHuuin: [lpouecc nsydyeHWss OUCLMNNWHBI HanpasrneH Ha
dopMmnpoBaHNE aNEMEHTOB crneayoLmnx komneTeHumn B cootesetcteumn ¢ roC BO n OOl
BO no gpaHHomy HanpasneHuto nogrotoBku (cneumnansHoctn): ONK-7; MK-5

¢OprI aTTecTauun. CDopma TeKylero KOHTponA: onpoc. I'Ipome>KyT0l-|Ha;| arrecrauunda -
3ay4erT.

51.B.1B.8.1 JlabopaTopusa No TeXxHornoruu

Lenn v 3agauu gucumnnuubl: JucumnnunHa opmmnpyeT y 00y4aoLmMXcs 3HaHUS U YMEeHUS,
nonesHble AN BbIMNOSIHEHMS KYPCOBbIX M AWMMOMHbIX paboT. [na ycnewHoro OCBOEHUS
OVUCUUNINHBLI  Heobxoaumo 3HaHme gucuunnuHbl  B3.B.0O.3 OcHoBbI  TexHomornu
NHTEerparnbHbIX CXEM.

Llenbto 1 3agavamm ANCUUNIINHBI SBASIOTCS M3y4YeHWe OCHOBHbIX NMPUHLMMOB NPOBEAEHNS
TEXHOMOrMYEeCcknX ornepauui M pacdeta TEXHOMNOrMYecKMx napameTpoB, UCNOSb3yeMbIX B
NPOV3BOACTBE MHTErpanbHbIX MUKPOCXEM Pa3fNYHbIX KNacCoB.

B pesynbTtarte ocBoeHMA gMCUMNANHBI 00yYatoLWMINCs AOMMKEH:

3Hamb: OCHOBHbIE 3Tanbl TEXHOMOMMM N3rOTOBIEHUSA MHTEerpanbHbix Mukpocxem (MMC) u
UX XapaKTePUCTUKM; OCHOBHblE W BCMOMOraTesnbHble MaTepuanbl, MpUMEHsieMble Ans
narotoeneHmss MMC; LWMPOKO WCNonb3yemble TEXHONorM4Yeckne onepaumm u MeToabl
NnoonepaumMoHHOro  U3roTOBMEHUS  M3OENUA  MUKPOSMNEKTPOHUKM U TBEpAOTENbHOWN
3NEKTPOHMKN; METOAbLI KOHTPONSA NapaMeTPOB TEXHONOMMYECKNX OnepaLuii.

yMemb: yCTaHaBnuBaTb  3aBUCUMOCTb  KOHTPOJSIbHbIX  MapamMeTpPoB  OCHOBHbIX
TEXHOMOMMYECKMX onepauui OT UX PEXMMOB; M3MEpPSiTb, PACCYUTbIBATb, KOHTPONMPOBATb
OCHOBHbI€ NapameTpbl TEXHONOMMYECKMUX onepauun.

grademsb: CBEOEHUSIMU O TEXHOMOIMMU W3roTOBMEHMST MaTepuarnioB U 3NeMeHTOB
3NTEKTPOHHOM TEXHUKN, 06 OCHOBHbIX TEHAEHUUAX Pas3BUTUS INIEKTPOHHOW KOMMOHEHTHOM
0a3bl.

MecTto yuye6HOM aucumnnuHel B cTpyktype OOI:

Kypc siBnseTca gucumnnuHon no BblIbOpy BapuaTMBHOM 4YacTu 6noka B1  [OucuunnuHbl
(mogynu) nogrotoBkM obyyawowmxca no HanpasneHuto 11.03.04 OnekTpoHuka wn
HaHO3ITEKTPOHWKA.

KpaTtkoe comepxaHue (AuaakTuyeckue eanHuULbl) y4eObHOM AMCUMNUHbIL: [JucunnnuHa
CoCcTOUT M3 wWwecTtn pa3genoB. Pasgen 1. MexaHn4veckass o6paboTka KpeMHMEBBIX MMNACTUH.
LLnudoBaHue n nonvpoBaHne KpeMHUEBbIX NracTuH. Pasgen 2. Nony4eHne p-n nepexoaos:
anddysns, MoHHas umnnaHTaums. Pasgen 3. TpaBneHue MUKPOCTPYKTYp. PeaktmBHOe
nnasmoxmmunyeckoe TpasneHue. Pasgen 4. Metannusauus B Npon3BOACTBE MHTErpasnbHbIX
MuKpocxeM. MeTon marHeTpoHHOro pacnbinieHusi. Pasgen 5. [JuanekTpuyeckme nieHKn Ha
kKpemHun. Pasgen 6. VcnbitaHua MMC-cTpykTyp. ®PyHKLUMOHANbHbIE UCMbITaHUA. AcnbliTaHns
Ha repMeTUYHOCTb. PacyeT kputepust HagexHoCTH.

Koabl c¢opmupyembix komneteHumn: [lpouecc mM3yydeHus OUCUUNIMHBI HanpasfeH Ha
dopMmnpoBaHue anemMeHToB crneaywmnx komneteHumn B coorsetcteun ¢ roC BO n OOl
BO no gaHHomMy HanpasneHuto noaroTosku (cneuyunansHoctn): OlK-5; MNMK-2
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Popmbl atTecTaummn: Popma TeKyLLEro KOHTpons: onpoc, nabopatopHele paboTol. MNMpome-
XYTOYHas aTTectauus - 3a4et (6 cemecTp).

51.B.[1B.8.2 JlabopaTopuss N0 MeTposiorum

Lenu v 3apauv aucumnnuubl: JucumnnunHa popmmpyeT y 00yyvatoLmxcsa 3HaHUS U YMEHUs,
noniesHble Ans BbINOSTHEHUSA KypCOBbIX WM AUMNSIOMHbIX paboT. [Ans ycnewHoro OCBOEHUS
OVUCLUMNINHBLI Heobxoammo 3HaHue aucuunnuubl B3.B.0O[.4 MeTtoabl MaTemMaTuyeckomn
dusnkn, 63.6.4 — meTponorua, ctangapTusauma n TeEXHUYECKNe U3SMepPEHUs.
Llensto 1 3agadamu gncumninHel oopMMpoBaHNE 3HAHUM U HaBbLIKOB B U3Yy4eHUU Teopun
namepeHnn n obecnevyeHns MX €OuHCTBA, OCBOEHME CTyLAEHTaMU TEOPETUYECKMX OCHOB
MeTpooruu, ctaHgapTmsaumu.

B pesynbTtate oCBOEHMS ANCLMNINHBI 0BYyYatoWmMINCa OOMKEH:

3Hamb. TEXHOMOIMIO PpaboTbl B COBPEMEHHbIX OMNepaLMOHHbIX cpeaax, OCHOBHbIE METOAbI
pa3paboTkm anropuTMOB W NpOrpaMmM, CTPYKTYpbl AaHHbIX, MWCMNOMb3yeMble Ons
npeactaBneHns TUMNOBbIX MH(OPMALMOHHBIX OOBEKTOB, TUMOBbIE anropntMbl 06paboTku
JaHHbIX;

-MEeTOAMKN BbINOSTHEHUSI U3SMEPEHUN;

ymMemsb:  yCTaHaBnNMBaTb  3aBUCUMOCTb  KOHTPOJSIbHbIX  MapamMeTpoB  OCHOBHbIX
TEXHOMNOMMYECKNX onepauum OT UX PEXUMOB; U3MEPSTb, pPaccUMUTbiBaTb, KOHTPONMPOBATb
OCHOBHbIE NapaMeTpbl TEXHONOMMYECKMX OnepaLmim;

-UCNofb30oBaThb CTaHAapTHble nNakeTbl MNPUKNagHbIX MporpamMm  Ansa  peweHus
NpakTU4ECKNX 3agay;

- UCMONb30BaTb TEXHMYECKME CPeacTBa AN M3MEPEHUS pPasfuyHbIX  PU3NYECKUX
BENNYMH;

grnadems: cBegeHNSAMU 00 OCHOBHbIX 3aKOHOMEPHOCTAX U3MEPEHUN, BIIUSIHME KayecTBa
N3MEPEHNIN HA KA4YeCTBO KOHEYHbIX pe3ynbTaTtoB METPOSIOrMYEeCKOn OEeATENbHOCTU, METOAOB
n cpeacTtB obecnevyeHns eanHCTBa U3MEPEHUI.

-HaBblKaMN N3MEPEHNSA OCHOBHbIX (DM3NYECKNX NapamMeTpoB.

MecTto yyebHOM AucumnnuHbl B cTpykType OOI:

Kypc aBnseTcs aucumnnuHon no BbIOOpy BapuaTuBHOM Yactu 6noka b1 OducumnnuHel (Mo-
Aynn) noarotoBkn oby4vatowmxca no HanpasneHuto 11.03.04 3nekTpoHUKa M HAHOSNEKTPO-
HUKa.

KpaTkoe coaepxaHue (AMpaKkTUYeCKMe eauHULbI) y4eOHOM AucuMnnunHbL: [JucumnnmHa
COCTOMT U3 WwecTu pasgenoB. Pasgen 1. TeopeTuyeckue OCHOBbI METPOSIOrMU; OCHOBHbIE
NOHATUSA, CBA3AHHblE C OObEKTaMM U3MEPEHUHA: CBOWCTBO, BESIMYMHA, KONMUYECTBEHHLIE U
KayeCTBEHHble NMPOSIBMEHNSI CBONCTB OOBEKTOB MaTepuanbHOro MmMpa; OCHOBHbIE MOHATUSA,
cBA3aHHble cO cpenctBamu uamepenun (CW). Pasgen 2. Knaccudukauus cpeacts
N3MEpPEHUN W NOrpelHoCcTen CpeacTB U3MepeHur, HOPMUPOBAHWE METPOSOrMyYeckux
XapaKTepUCTUK U MnoBepka cpeacTtB mamepeHun. Pasgen 3. [oHATME MeTpONnornyeckoro
obecneyeHnsa opraHuM3auMOHHble, Hay4Hble W MEeToOUYECKME OCHOBbI METPOSIOrMYecKoro
obecnevyeHns npaBoBblIE OCHOBLI 0becneyvyeHns eguHCTBA N3MEPEHUN OCHOBHbIE MOSOXEHMS
3akoHa P® 06 obecneyeHnn eguHCTBA U3MEPEHUIN CTPYKTypa U (PyHKUMM METPONOrMYeCcKon
cnyxbbl NpeanpuaTUS, opraHusauuun, yYpexaeHusd, SBMSHOWMXCS PUANYECKAMU NULaMu;
Pasgen 4.06opynoBaHne n MeToabl U3MEPEHUs HaHopa3MepHbIX cucteM. CkaHupytowlas
30HOoBast Mukpockonuda. Pasgen 5. Metponorusa HaHopasmepHbix cuctem. Paspgen 6.
O6paboTka gaHHbIX, NonyyYeHHbIX MeTogamu C3M.
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Koabl cdopmupyembix komneteHuun: [lpouecc udydeHus OUMCUMNIAWHBI HanpaeBneH Ha
dhopMmnpoBaHne anemMeHToB crneaywmnx komneteHumn B cootesetcteumn ¢ rOC BO n OOT
BO no gaHHoMy HanpaBneHuo noaroToBku (cneuunansHoctn): OlK-5; MNMK-2
Popmbl aTtTecTaummn: dopma TeEKyLLEro KOHTpons: onpoc, nabopartopHble paboTsl. Npome-

XYTOYHas aTTectauus - 3a4et (6 cemecTp).

B1.B.[1B.9.1 MopenupoBaHue B Matlab

Llenu v 3agauv gMCUNNNVHLbI:
Llenb gucunnimHbl COCTOUT B U3y4eHUN NporpaMMHOro matemartumyeckoro naketa MATLAB.
B pesynbTtate oCBOEHMS ANCLMNINHBI 0BYYatoLWMNCA OOSMKEH:

3Hampb. OCHOBHbIE CUHTAaKCUYECKME KOHCTPYKUMM s3blka, (QyHKUMM paboTbl C
ynpasngemMon rpadukon, QYHKUMKM ONA  pelleHns YUCNEeHHbIX 3ada4y, CUMBOJSIbHbIE
BO3MMOXHOCTMW.

ymMemb: TNPUMEHATb MOMyYEeHHble HaBblkM paboTbl C MNporpaMMon C  Lesbio
NCMONb30BaHUA MOMYYEHHbIX 3HAHUW ANSA pelleHuUs MaTeMaTU4ecknx n pusndeckux sagau,
BO3HMKAKOWNX B Mpouecce panbHenwero obyvyeHna cTyaeHTa wm npu  paboTte no
cneunanbHOCTW.

grrademsp. HaBblkaMn paboTbl C MAKETOM CUCTEMbI KOMMNbIOTEPHON MaTEMaTUKM.

MecTo y4yebHOM ancuunnuHbl B cTpykType OOI: Kypc siBnsieTcs gMcumniamHon no Boibo-
py BapuaTtuMBHOW Yactu 6noka b1 [ducuunnuHel (MoAaynu) NoaroToBkM OOyyaroLMXCs No
HanpasneHmto 11.03.04 SnekTpoHMKa U HAHO3MEKTPOHMKA.

KpaTkoe coaepxaHue (AnaakTuyeckue eanHULbl) y4e6HON ANCLMNIIUHDI:

AuncumnnnuHa cocTouT U3 LWeCTn pasnenos.

Pasgen 1. WHcTpymeHnTapun MATLAB. BebluucneHve apumeTnyeckmx BbipaXkeHun B
MATLAB. OcHoBHble maTemaTtnyeckme pyHkunum MATLAB.

Pasgen 2. Onepauun Hag BekTopamu. ManunynmpoBaHue maTtpuuamu. OCHOBHbIE MaTpUY-
Hble onepauuu.

Pasgen 3. [iBymepHasa rpacumka. TpexmepHas rpaduka. CneumanbHasi U OeCKpUnTopHas
rpadovka.

Pasgen 4. M—annbl cueHapueB 1 yHkumin. OCHOBbI NporpaMmmupoBaHus. CUMBOSIbHbIE
mMaccuBbl. CroXHbIEe TUMbl AAHHbBIX.

Pasgen 5. YucneHHble meToabl. PelweHune ypaBHeHnn B cucteme Matlab

Pasgen 6. PaspaboTtka rpadudeckoro nHtepdenca nonb3osatens (GUI). CospgaHne BHeLu-
Hero Buaa nHTepdenca

Koabl popmnpyemMbix KOMNeTeHLUN:

Mpouecc n3yvyeHus AUCUUNIMHBbI HanpaeneH Ha (OOPMMPOBAHME J3NIEMEHTOB Criedylowmx
komneTteHumn B cootBetcTBuUmn ¢ PrOC BO 1 OOIT BO no gaHHOMY HanpaBrieHuo NoLroTos-
ku (cneumanbHocTn): OrK-9; MK-2

®opmbl atTecTaummu: Gopma TekyLLero KOHTPOns: KypcoBasa paboTa, TecTupoBaHue, pede-
paTbl, onpoc. lNpomexyToyHas atTectaums — oudgepeHUnpoBaHHbIN 3a4eT.
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51.B.[1B.9.2 CpeacrBa usmepeHmmn Ha 6ase LabView

Llenu v 3agauv AMCUMNNVWHDI:

Llenb gucumnnuHbl — ¢OpMUpOBaHME Yy CTYAEHTOB 3HaHUS W YMEHUs, MNonesHble npu
BbIMOSTHEHUWN KYPCOBbIX M BbINMYCKHbIX KBaNMMuKaLMOoHHbIX paboT. [nsa ycnewHoro ocBoeHns
ANCLMNITMHBI He06X04MMO 3HaHME OCHOB MHPOPMATUKN.

MecTo y4yebHOM ancuunnuHbl B cTpykType OOI: Kypc siBnseTcs gucumnimHon no Bbibo-
py BapuatuMBHOM 4Yactu 6noka B1 [ducumnnuHel (MoAynu) noaroToBkM obydvarolmxcs no
HanpasneHuto 11.03.04 SnekTpoHMKa U HAHO3NEKTPOHMKA.

KpaTkoe conepxaHue (AuAaKTUYeCKue eauHULIbI) y4eOHOW ANCLUNIIUHDI:

BeenoeHne. O630p un3MepuTenbHbIX CpPeacTB UM BO3MOXHocTen LabView. LabView B
aBToOMaTM3aLmn N3MEPEHUN.

BupTtyansHole npubopbl LabView. bBubnuoteka BupTyanbHbiX npubopos LabView.
cnonb3oBaHwe BUpTYyanbHbIX Npnbopos

CwurHanbl B LabView. Knaccudukauus curHanos. NpeasaputensHas obpaboTka curHanos.
Ouckpetnsaumnsa. Cxembl wusmepeHus: gudpdepeHunanbHas, ¢ 0bWwuM  3a3eMSieHHbIM
nNpoBOAOM, C OBLLUMM He3a3eMSIeHHbIM NPOBOAOM.

CosgaHune nsmeputenbHOro NpunoxeHunsa. dusmyeckne n BupTtyanbHble KaHanbl B NI-DAQ.
3agaun B NI-DAQ. BnemeHTbl ynpasneHns curHanamu B LabView.

M3mepeHne un reHepauma curHanos c ucnonb3oBaHMem VI NI-DAQmMx. W3mepeHue
HanpsKeHUs1 MOCTOSIHHOMO M MNepeMeHHOro Toka. W3mepeHue cunbl Toka. MamepeHue
conpoTtusBneHusa. MNamepeHne Ttemnepatypbl. VI3amepeHne 4acToTbl aHanoroBoro curHana.
N3mepeHne napameTpoB UMEPPOBOro MMMYNbCHOrO curHana. [eHepauusi HanpsKeHus.
"eHepauuns UMdPOBbLIX UMMNYbCHbLIX CUTHAOB

Koabl ¢popmnpyemMbix KOMMNEeTeHLUN:

Mpouecc M3yyeHns AUCLMNIMHBbI HanpaBnieH Ha (POPMMPOBAHWE INIEMEHTOB CredyHLmnX
komneTteHumn B cootBeTcTBumn ¢ rOC BO n OOl BO no gaHHOMY HanpaBfeHuo nogrotos-
ku (cneumanbHocTm): MNMK-1, 2

Popmbl atTecTauumn: Popma TeKyLLEro KOHTPONA: KypcoBas paboTa, TecTupoBaHue, pede-
paTbl, onpoc. NpomexyToyHas atTectaums — ouddepeHUnpoBaHHbIN 3a4eT.

51.B.1B.10.1 MukpoaneKkTpoHUKa

LUenun n 3agaun gucumnnuHbl:

Lenb gucumnnuHbel — dopMuUpoOBaHWE Yy CTYOAEHTOB 3HAHUS W YMEHUS, MNOSE3Hble Npw
BbIMOSTHEHUUN KYPCOBbIX M BbIMYCKHbIX KBANIMAUKALMOHHBIX paboT. [ns ycnewHoro oCBOeHns
ANCUMMNNUHBI  HEeoOXoOMMO  3HaHMEe  OUCUMNNUH  « TBepaoTernbHasi  3NEKTPOHMKAy,
«CxeMoTexHUKa.

MecTto yyebHon aucuunnuHbl B cTpyktype OOIN: Kypc aBnseTtca oucumnianHom no Bblbo-
py BapuaTtuMBHOW Yactu 6noka b1 [ducumnnuHbl (MOAynu) NOAroTOBKM OByYaloLMXCs No
HanpasneHuto 11.03.04 SnekTpoHMKa U HAHO3ANEKTPOHMKA.

KpaTkoe conepxaHue (AuAaKTnyeckmue eauHULIbI) y4eOHOW ANCLUNIIUHDBI:

BeepgeHue. Npegmetr MukpoanekTpoHukn. OCHOBHble TepMuHbI U onpeaeneHus. Knac-
cnpmkauma MMC no pyHKLMOHANbHOMY Ha3HaYeHUo, MeTo4aM U3roTOBMEHUS, CTENEHN WH-
Terpaumn. 9tanbl npoektuposaHna MMC.
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NHTerpanbHble cxembl Ha BUNoNSpHbLIX TpaH3ucTopax. [1onynpoBogHUKOBLIE MHTErparb-
Hble pe3ncTopbl. Anddy3nMoHHbIE, NMUHY-, NOHHO-JTIErMPOBaHHbIE PE3UCTOPbLI, SKBMBANEHTHbIE
CXeMbl, YacTOTHble cBoUCTBa. VIHTerpanbHble NonynpoBOAHUKOBbLIE KOHAeHcaTopbl. Auddy-
3MOHHbIE KOHOEHCATOPbl, KOHCTPYKLUUN N OCHOBHbIE XapakTepUCTUKWU. Tunbl p-N-nepexonos,
GapbepHas emkocTb. MI-kOHAEHCATOPbI, 9KBUBANEHTHbIE CXeMbl. VIHTerpanbHble Gunonsp-
Hble TpPaH3UCTOpbl. Pasnuuna ANCKPEeTHbIX U MHTerpanbHbIX TPaH3MCTOPOB, CNOCOObLI N3ons-
uuKn, TexHornorusa. MIHTerpanbHble p—N—P-TPaH3UCTOPbl, XapakTepuctukn u tononorns. MHo-
rO3MUTTEPHbIE U MHOIOKOSMNEKTOPHblE TpaH3ucTopbl. CocTaBHble TpaH3aucTopsl B UMC. Tpah-
3uctopbl ¢ 6apbepom LLUoTTKM. KOHTaKT MeTann-nonynpoBogHUK. KOHCTpYKUMK TPaH3UCTOPOB
c 6apbepom LLOTTKM. HYacTOTHble XapaKTepuCTUKK. Jlornyeckme anemMeHTbl Ha BUMNoNspHbIX
TpaHauctopax, TTJ1, TTIIW-norukn. MHTerpaneHble guoabl.

MMC Ha M[l-tpaH3auctopax. CpaBHuTenbHble xapaktepuctvkn MO n 6mnonspHbIX
MMC. MAM-TpaH3ncTopbl ¢ MHAYLUMPOBAHHBIM U BCTPOEHHbBIM KaHanamu. MNMpuHuunsl paboThl.
MoporoBoe HanpshkeHne. Cxembl BkntodeHna M[IIN-TpaHaucTopoB. CTtatnyeckne xapakrepu-
CTUKW. OKBMBarneHTHaa cxema. ManocurHaneHble xapaktepuctnkn MOIMN-TpaHsucTopos. Oco-
GeHHOCTU cTaTu4eckux xapakrepmuctnk MOMN-TpaH3MCTOPOB C KOPOTKUM KaHanom. dusmnyeckme
OCHOBbI KOpOTKOKaHasnbHbIX adpdekToB. OrpaHnyeHus boictpogenctems MOIMN-TpaH3MCTOpPOB.
Cnocobbl ynpaBneHuss noporoBbiM HanpsbkeHnem. KoHcTpykuun MUAlM-TpaH3auctopos. Mac-
wrabHaa muHuatiopusaums MOMN-tpaHsuctopos. KMOIM MMC, npeumyliectsa, OCHOBHblE
KoHCcTpykunn. KHW KMOT1. Jlornyeckue anemeHtbl Ha KMOI. UuBepTop, U-HE, AJTKU-HE. Oc-
HoBHble xapaktepuctuku. Tononorus. BUKMOIT UMC. TexHonorus. Jlornyeckue anemMeHTbl.

KayectBo n HagexxHocTb UC. Noka3zaTtenun kadyectBa. Bugbl n mexaHnambl otkazos MMC.
PacyeT HagexHOCTMW.

dyHKUMOHaNbHaa MUKPO3nekTpoHunka. OnpepeneHune. Npubopbl ¢ 3apsaoBOM CBA3bHO
(M3C). YcrponcTea Ha ocHose M3C. JInHun 3agepxkun. YctponcTea npeobpasoBaHust nsobpa-
xXeHna. PunbTpbl. Pnsnyeckne oCHOBbI PYHKLMOHASTbHOM aKyCTOQSEKTPOHUKK. [MpeameT aky-
CTO3NEKTPOHUKN. Tunbl NOBEPXHOCTHLIX akycTndeckmx BonH (MAB). MaTtepuansl akyctoanek-
TpoHukn. Cnocobbl Bo3byxaeHns u ynpasneHnsa NAB. Akyctoanektpuyeckui adpdekr. MNpu-
Oopbl (PYHKUMOHANBHOW aKyCTO3NMEKTPOHUKN. JINHUKN 3agepXkn. PunbTpbl. AKyCTOONTUYECKME
npeobpasoBartenu n3obpaxeHus. ATTeHioaTopbl. PasoBpalwtatenn. PyHKUMOHANbHbIE YCTPON-
CTBa Ha OCHOBe oTpuuartenbHoro obbemHoro conpotuenerHuns. OAMN n OLAC. Ouoabl ¢ S-
obpasHon BAX. ®yHKLMOHaNbHbIE YCTPONCTBA HA OCHOBE S-AMOAO0B.

Koabl ¢popmnpyemMbix KOMNeTeHLUN:

Mpouecc M3yyYyeHUss OUCLMNIMHBLI HanpaBneH Ha (QOPMUPOBAHUE 3MEMEHTOB CreaylLmX
komneTteHumn B cootBeTcTBumn ¢ PrOC BO 1 OOl BO no gaHHOMY HanpaBneHuo nogrotos-
kn (cneumanbHocTu): MNMK-1, 5

Popmbl aTtTecTaummn: dopma TeEKyLLEro KOHTPONs: TeCTUpoBaHue, pedepatsl, onpoc. Npo-
MeXyTOo4Has aTTectaunsa — aupepeHUnpoBaHHbIN 3a4eT.

B51.B.1B.10.2 OcHoBbLI npoekTupoBaHuga MINC

LUenu n 3agaun gucumnnuHbl:

LUenb gucumnnuHel — dopMupoBaHue y CTYOEeHTOB 3HaHUS W YMEHUS, MNosie3Hble npu
BbIMOSTHEHUWN KYPCOBLIX W BbIMYCKHbIX KBANU@UKaLMOHHbIX paboT. [1ns ycnewHoro ocBoOeHus
AVCUMMINHBI  HEeobXxoaMmMoO  3HaHWe  AuCUMnnH  «TBepaoTenbHasi  AMEKTPOHMKay,
«CxemMoTexHuKay.

MecTo yye6HOM aucuunnuHbl B cTpykType OOIM: Kypc aBnsetca gucumnnuHom no Bbl6o-
py BapuaTuMBHOM 4Yactu 6noka b1 [OucuunnuHbl (Mogynu) NoAroToBKM oby4varolmxcs no
HanpasneHuto 11.03.04 BnekTpoHMKa U HAHO3MEKTPOHMKA.
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KpaTtkoe copepxaHue (AmaakTuyeckne eanHuULbl) y4eOHON AUCLUMUNIUHDI:

Beenenue. Uctopusa passutna MINC. OCHOBHblE NMOHATUA M onpeneneHnsa nporpam-
MUpyemMon norukn. [JJoCToOMHCTBA M HegoCTaTKM NporpaMMupyemMoun fOrMKN B CPaBHEHUU C
MUKpOMpoLieccopamMmm n MUKpPoKoHTponnepamu. Obnactu npumeHenus MINC.

TeopeTnyeckne OCHOBbI nporpammupyemon nornkn. Knaccudpukauusa MIINAC no tuny
apxuTekTypsbl. NMporpammupyemMble norndeckune matpuubl. NMporpammupyemas maTpuyHas no-
rmka. CnoxHble nporpammupyemsble norudeckue ycrtponctea (CPLD). lNMporpammupyemas
nonb3oBaTenem BeHTUNbHaa matpuua (FPGA). MNpeumywiectsa n HegoOCTaTKM apXUTEKTYpP
MTNC, obnactn nx NpUMeEHeHUs.

MporpammHoe obecneyveHne onga paspaboTtku yctporncTtea Ha 6ase MJINC. MNMporpamm-
Hbi npoaykt Altera Quartus Il. MporpammHbii npogykt Xilinx ISE.  OcHOBHble (PyHKUMO-
HanbHble BMOKN 1 BO3MOXXHOCTMW.

lMpoekTnpoBaHune yctponcTtea Ha 6ase MNJINC. 3Tanbl pa3paboTkM YCTPONCTBA, BKIIO-
vatowero MJINC. OcHoBHble kpuTepun Bbibopa MITNC ona peanusauumn yctponcTtea. Beay-
wue npownssoautenn MJIMC n ocobeHHoCTM ux paspaboTok. [NpoekTnpoBaHME TUMNOBbLIX
yctponcTtB Ha [MJIMC ¢ mucnonb3oBaHMeM s3blka NpoekTupoBaHusa annapatypbl VHDL mnu
Verilog: cymmaTopa, yMHOXUTENS, cyeTyuka, nopTta BBoga/BbiBoga. Cpencrea cuHTesa. Jlo-
rmyeckun HDL n dunsunyecknin cuHTesd. CTtaTudeckum M AMHAMUYECKUA BPEMEHHOW aHanua.
Ob6wasa n popmansHaga Bepugukauynn. AHann3 Npon3BoanTENbLHOCTM.

Koabl popmMnpyeMbix KOMNeTeHLUN:

Mpouecc n3yyeHuMss ANCUMNANHBbI HanpasfieH Ha (PopMMpPOBaHME 3NEMEHTOB CreaytLmnX
komneTteHumn B cootetcTBumn ¢ rOC BO 1 OOI BO no gaHHOMY HanpaBfieHuo noarotos-
Kn (cneuyunanbHocTn): MNMK-5

Popmbl atTecTaummn: Gopma TeKkyLlero KOHTpPons: TeCcTupoBaHue, onpoc. MNpomexyToyHas
aTTectauus — anpdepeHunpoBaHHbIN 3a4eT.

51.B.1B.11.1 ®u3suka MAOMN-cucrem

Lenu v 3agaun aucumnnuHbl: Llenb nsydeHuns ancumninnHel — NnoAroToBka obyyarowmxes K
camMoCToATENbHON paboTe No NoMy4YeHM0 HOBbIX 3HaHMI B obnacTtn guamyeckmnx ocHos M
3NEKTPOHMKK, HEOBXOOUMBIX AS11  YCNEeLWHOro UCMonb30BaHUs OOCTUXKEHUA COBPEMEHHON
MO TexHonormn B npakTudeckon aeatenbHocTU. [lpy mM3ydeHMM Kypca CTaBsATCA
cnefylowne OCHOBHble 3ajadn:  MNoflydeHue npeacTaBneHnn O (PU3NYecKnx uagesax wu
npuHumnax cospemMeHHon MOl anekTpoHWKKW; POpMUPOBAHUE KOMMIIEKCa TeopeTUYecKux
3HaHUM 0 omsmdeckmx csonctBax MUOIT CTpykTyp, BaxkHenwMx pu3Myeckux npoueccax u
SIBMIEHUSX, COCTaBNAWWMNX TeopeTnyeckyto ocHoBy M[AI 3neKkTpoHWKKW; 3HaKOMCTBO C
CYLLECTBYIOLWNMM MOAENAMU, TEOPUAMU PasfINYHbIX (PU3NYECKUX SBFIEHUA U OCHOBHbLIMMU
obnactamun npumeHenns MO cTpykTyp.

MecTto yyebHON ancuunnuHbl B cTpykType OOIN: Kypc aBnseTcs gucumniamHon no Bbibo-
py BapuaTuMBHOM 4YacTu 6noka b1 [OucuunnuHbl (MOaynv) NogroToBkM oOy4arolmMxcss no
HanpaeneHuto 11.03.04 DneKkTpoHMKa U HAHOJNEKTPOHMKA.

KpaTtkoe cogepxaHue (AuaakTuyeckue eanHuULUbl) y4eOHOW AucCUMNUHbI: [JucunnnuHa
cocTouT 13 aeBaTu pasgenoB. Pasgen 1. Beegenue. MAIM- anekTpoHMKa — OCHOBa COBpe-
MEHHbIX MH(OPMaUMOHHbIX cuctem. Ponb cTpyktyp tuna MOl B coBpemMeHHOW MUKPO-
3ANEeKTPOoHMKe. XapaKkTepHble pa3mepbl U TpeboBaHnsa K MmaTepuanam, ucnonobdyemoim 8 MAI
cTpyktypax. [lepcnektnebl passutusa MAIN TexHonoruu. lNpegmeTr mn copepxaHwe Kypca.
Pasgen 2. ®eHomeHonornyeckas Teopusi NOBEPXHOCTU M npunoBepxHocTHon Ol13 nony-
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NpoBOAHMKOB. [1pupoga NoBepXHOCTU NONYNPOBOAHUKOB. [TOBEPXHOCTHbIE ANEKTPOHHbIE CO-
CTOSHUA 1 mx knaccudpukauma. Obnactb npocTpaHcTBeHHoro 3apsiga (Ol13) B6GnM3wn no-
BepxHocTU. PasHoBmaHocTn Ol3 1 KOHUeHTpaums HocuTenen 3apsga. Teopusa nNpunoBepx-
HocTHoM Ol13 nonynposoaHuka. 3apsia B NOBEPXHOCTHbIX cocToaHunax (MC). AudpdepeHuym-
anbHasi eMKOCTb, obycnoBneHHas nepesapsgkon MNC. Pasgen 3. dusmyeckne 0CHOBbI TEO-
pun MAMN ctpyktyp. Teopus ngeansHon MO cTpykTypbl. 30HHbLIE AnarpaMmmbl, 3aBUCU-
MOCTb MOBEPXHOCTHOrO MOTeHUMana oT HanpsikeHus Ha 3aTBope, BoSbT-(hapagHble Xapak-
Tepuctukun (BPX) Ha Huskom vactote (HY) n Bbicokon YacTtoTe (BY). PearnbHble CTpyKTypbI.
3apsagpbl B okncne kpemHmeblx MOI cTpykTyp. BnusiHne KOHTaKTHOW pas3HOCTU MOTEHuua-
NOB N APYrux BHELWHUX (PaKTOPOB Ha HanpsbkeHune nrockmx 3oH u BOX MUANM cTpykTypbl.
OkBmBaneHTHble cxembl MM cTpykTyp. HepaBHoBeCHbIE npoLuecchl. HepaBHoBecHoe obea-
HeHue B M cTpykTypax. MexaHn3ambl penakcaunm MHBEPCUOHHOIo crnogd. HapylweHue paB-
HOBeCWA Npu NpoTekaHuu Toka. MexaHn3mMbl TOKOMPOXOXAEHNA B ANINEKTPUYECKNX NIEHKaxX
MAOM ctpyktyp. Pasgen 4. Metoabl uccrnenoBaHUs 3MeKTPOOU3NYECKNX XapaKTepUCTUK
MM cTtpyktyp Onpeaenenuve anektpodusnyecknx napametpos MO CTpykTypbl METOAOM
BY B®X. OnpegeneHve Tuna npoBOAMMOCTM, YPOBHA W NPOuUriss nermpoBaHus nosny-
NPOBOAHMKA, HaNPs>KeHNS NIIOCKUX 30H U MOPOroBOro HanpsiXXeHus, 3PEKTUBHOIO NOBEPX-
HOCTHOro 3apsga. OnpefeneHne 3aBUCUMOCTN NOBEPXHOCTHOIO NoTeHuMana oT ynpasnsito-
Lero HanpsbkeHunsa (kannbposka BOX no noBepxHOCTHOMY noTeHuunany). MeTtogbl onpene-
neHnsa aHepreTunyeckoro pacnpegenenus MNC. AsTomaTusdaums unamepenun. OnpegeneHuve
Temna reHepauuun, BPEMEHU XU3HU, BPEMEHN penakcaLmm MHBEPCUOHHOTO CII0S U CKOPOCTU
NOBEPXHOCTHOW pekombuHaumm metogom Llepbeta. [pyrne metoabl onpegeneHus reHepa-
LMOHHO-peKkoMBbUHaLMOHHbIX xapaktepuctuk MO ctpykTtypbl. Pasgen 5. MexaHu3mbl He-
ctabunbHoctn MU cTpykTyp. ObLas xapakTepucTnka npoueccoB HectabunbHoctn M[OI
cucteM. Murpaumsi MIOHOB B OMANEKTPUYECKON NMNEHKe. DNEKTPOHHbIN 3axBaT Ha [1C n 06b-
€MHble MOBYLIKM B AnanekTpuke. AunonbHaa nonapusauusa guanektpuka. Cnocobbl ctabu-
nnsauum ceoncte MMM ctpykTyp. MeToabl nccnegoBaHnsa HectabunbHocTu. MeTtoa cmelle-
Hua B®X nocne Tepmononeson o0paboTkn CTpykTypbl. MeTon AvHaAMMYECKUX BOSbT-
amnepHbIx xapaktepuctuk (OBAX). MeTog TepmocTumynupoBaHHon nonspudaumm (TCI1) n
ero mogudukaumn. Pasgen 6. Teopua agmuttaHca MO ctpyktyp. Teopus agmuTTaHca
MM cTpykTypbl. AOMUTTAHC MOHO-YpPOBHSA M KOHTMHyyMma [NC B ngeanuauposanHHon MM
CTPYKType. TyHHernbHas mMogenb agMUTTaHca Npu 3axBaTe HocUTeNnen 3apsiga Ha NOBYLUKM
B AnanekTpuke. ®nykTyauMoHHas MoAenb agMUTTaHca B CTPYKTYpax, MUKPOHEOAHOPOOHbIX
Nno MOBEPXHOCTHOMY MoTeHuuany. TyHHeNbHO-NyKTyaunoHHass mogenb agmuttadca. Cny-
Yan paBHOMEPHOrO M IKCMOHEHLMANbHOro pacnpeaeneHns NoByLlek B Noa3aTtBOPHOM AuU-
anektpuke. Onpegenenne napametpoB NC metogom agmutTaHca. Pasgen 7. KBaHToBble
csonctea MMM ctpyktyp . KBaHTOBO-MexaHnyeckas mogens npunosepxHocTtHon Ol3 nony-
NpoBOAHMKA. dnekTpudeckoe kBaHToBaHue. Kputepun obpasoBaHusa asymepHoro (2D) anek-
TPOHHOrO rasa. Metoabl pacyeTa 9HepreTU4ecKoro CnekTpa AByMEpPHbIX HOcuTenemn. Jnek-
TPUYECKNA KBaHTOBbIN npedesn. [NNOTHOCTb KBAHTOBLIX COCTOAHWA WU KOHUeHTpauus 2D-
3NeKTPOHHOro rasa. Ceonctea 2D- 31eKTPOHHOIO ra3a B MarHUTHOM Mnone. QHepreTuyecknin
CMEKTP W NAOTHOCTb COCTOSIHUM B uaeanbHOW cucteMe. Y4yeT pasynopsgoyveHHOCTU pearnb-
HOW CTPYKTYpbl. Jlokanusaums SNeKTPOHHbIX COCTOSAHUW B 2D-cucteme co criydamHbiM - Mo-
TeHumanom. lepkonaumoHHas mogens nposognmocTu. KeaHToBbI adpdpekt Xonna. CyTb
SABNEHNSA N OCHOBHbIE 3KCNEPUMEHTBI. YCnoBusa HabnogeHna n metoguka namepexuin. Kave-
CTBEHHas pusnveckaa uHTepnpetaumd. MeTtponorundeckue npumeHeHus KOX. KeaHTOBas
MeTponorua n pyHgameHTanbHble pusndeckne koHcTaHTbl. Pasgen 8. MAIM TpaH3ucTopsbl n
npubopbl KMOI1-texHonormn. ®usmka pabotel MOI1 TpaHauctopa (MOIMT) n KMOI-
TexHonorus. BAX MOTT. dusnyeckme n TexXHONOrM4yeckne npoLecchbl, BNUSIOLLNE Ha Xapak-
Tepuctukn MOIMT. SddekTbl cunbHbiX anekTpudeckmux nonen. MOIMT ¢ KOPOTKMM KaHanom.
OddekTbl KopoTKOoro kaHana. llytn nosbiweHna OGbictpogenctana MOIT. OcobeHHOCTH
npnbopos KMOIT-TexHonoruun. LindppoBas TexHuka u normdeckne BeHTUNU. VIHTerpanbHble
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cxembl KMOT-texHonormn. Pasgen 9. MNpumeHenne MIOIN cTpyKkTyp. OHEProHe3aBUCUMbIE
anemMeHTbl Nnamatu. Npubopsbl ¢ NNaeBaroWwmuM 3aTBOPOM U yCTporcTea co cTpyktyporn MOOIT
n nx npumeHeHne. MNpudopbl ¢ 3apsagoson cBasbio ([13C). OCHOBHbIE NapaMeTpbl U PEXUMBbI
paboTbl. O6nactn npumeHenus M3C. doTtoanekTpmnyeckne MIOI npubopbl. [NepcnekTusbl
passutna MAMN anekTpoHuKN.

Koabl c¢opmupyembix kKomneteHumn: [lpouecc M3ydeHus OUCUUNIMHBI HanpasfeH Ha
bopMmnpoBaHue anemMeHToB crneaywmnx komneteHumn B cootsetcteun ¢ roC BO n OO
BO no gaHHomy HanpasneHuto nogrotoBku: MK-1, 5

Popm aTttectaumm: dopma TEKYLIEro KOHTPONs: OT4yeTbl Mo nabopaTtopHbiM paboTawm,
onpoc. [NpomexyToyHasa aTTecTaumns - 3K3aMeH.

51.B.[1B.11.2 ®u3uka noBepxXHOCTEU U rPAaHUYHbIX ABIIeHUA

Llenu 1 3agaumn gaucumnnuHbl: Llenb nsydeHns amcumnnmHbl — opMmnpoBaHue y cTyaeHToB
3HaHUS N YMEHUS, NONe3Hble NPU BbINOHEHUN KYPCOBbLIX M BbIMYCKHbIX KBaNMUKaLWMOHHBLIX
paboT [ns ycnewHoro OCBOEHUSI AUCUMMNINHLI HEOOXOAUMO 3HaHWe AMCUUNMHBI Pusnka
NonynpoBOAHMKOB.

Mecto y4yebHOM ancuunnuHbl B cTpyktype OOIN: Kypc siBnseTcsa aucumniamHon no BbiGo-
py BapuaTtmMBHOM Yactu 6noka B1 [ducumnnuHbl (MOAynu) NOAroTOBKW OOyYaroLMXCs Mo
HanpasneHmto 11.03.04 SnekTpoHMKa U HAHO3NMEKTPOHMKA.

KpaTkoe copepxaHue (AuAaKTMyYeckme eguHULIbI) y4eOHOW ANCLUNIIUHDI:

Mogenn noBepxHoCTU. ATOMapHO-4YMCTasa n peanbHas nosepxHocTb. OB30p MeTo4oB
nccnenoBaHnst NOBEPXHOCTU. NMOBEPXHOCTb Kak HapylleHne NepuoanyHocTM ob6beMHon pe-
weTkn. MoaenbHble NpeacTaBneHns U Knaccudukaunsa 3NeKTPOHHbIX MOBEPXHOCTHbLIX CO-
ctossHun. Moaenb Tamma. Mopgenb LLUoTTku.

MpunoBepxHOCTHaA 0651acTb NPOCTPAHCTBEHHOIO 3apsaga. Teopus NPUNOBEPXHOCTHOM
obnactn npoctpaHcTBeHHoro 3apsga (OlN3). EmkocTe u 3apsag npunosepxHocTHon Ol13.
Addekt nons. C-V- n G-V-xapaktepucTuku. MNnoTHOCTb 3NEKTPOHHBLIX MOBEPXHOCTHbLIX CO-
ctosiHun. MOlM-cTpykTypa.

lMoBepxHoCTHaA pekoMbuHaums. CKOpOCTb NOBEPXHOCTHOM pekomMbuHauuun. Pekombu-
Hauma HocuTenen 3apsaa ¢ ydacTMeM NOBEPXHOCTHLIX COCTOSAHUW. Bpems Xn3Hu Hocutenen
Ha NOBEPXHOCTM.

KoHTakTHble ABMNeHus B NonynpoBoAHWKax. KoHTakT meTann-nonynpoBogHuK. MNnot-
HOCTb TOKa TEPMOSNEKTPOHHON ammnccun. BonbT-amnepHble XapakTepucTukn. P-n-nepexos.
"eTeponepexos.

CeepxpeweTkn. KoMno3nunoHHble 1 nermpoBaHHbIE MONYNPOBOAHUKOBbLIE CBEpXpe-
LWeTKN. DHepreTnyeckas CTPYKTypa U ANEKTPOHHbIN CNEKTP, pacliensieHne 30H Ha MUHU30-
Hbl.

Koabl ¢hopmupyembix KomneteHuun: [lpouecc u3yydeHuss OMCUMNNUHBbI HanpaeneH Ha
hopmMuMpoBaHME 3NIEMEHTOB crieayowmx komneteHumn B cootsetctaumn ¢ rocC BO n OOl
BO no gaHHomy HanpasneHnuto nogrotosku: OlMK-2; MK-1

Popm aTtTtectauum: dopma TEKyLEro KOHTPONs: OT4yeTbl Mo nabopatopHbiM paboTawm,
onpoc. [pomexyToyHasa aTTecTaumns - 3K3aMeH.
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®dTO.1 BuoHaHO3NEKTPOHUKA

Lenu v 3apauv aucumnnuubl: JucumnnuHa popmmpyeT y 0bydatoLmxcsa 3HaHUS U YMeHUs,
nonesHble Ansa ocsoeHus aucumnind  b3.6.6 MaTtepuansl anekTpoHHon TexHukn B3.6.11
OCHOBbI TEXHONOIMMM 3NEKTPOHHOW KOMMOHEHTHOW 6asbl, a Takke ANA BbINOSTHEHUSA
KypCOBbIX M AUNNOMHbIX paboT.
Llenb — dpopmupoBaHmne npeacraBneHnin 0 HOBOM HanpasSieHUN SNIEKTPOHUKM.
3agaun gucuuniivHbl — U3y4YeHne 9NEeKTPOHHOIo CTPOEHUSA U ABMEHUW nepeHoca B
OpraHN4eckuUx nornynpoBOAHMKAX U MeTarnmnax, UCNofb30BaHNSA OpPraHU4eCcKoM 3NEKTPOHMUKN
Kak OCHOBbI MOKMX TEXHONOMMIN ONTOANEKTPOHHbLIX MPMOOpPOB.
B pesynbTate ocBOEHMS OMCUUNANHBI 0ByYatoLWMNCS OMKEH:
3Hamb: MexaHuU3Mbl TOKOMEpPeHoca B OpraHN4YeCckux MmaTepmanax.
yMemb: NPON3BOANTL BbIDOP MaTepuana gns peanusaumm NocTaBieHHbIX 3a4au.
gnadems: WHopMauuen o cdepax NPUMEHEHUS OpraHMYecKUx MaTepuanos B
3NEKTPOHMKE.
MprnobpecTn onbIT AeATENBHOCTU: Hay4YHO-UCCNeLoBaTENbCKOWN.

Mecto y4yebHOM AaucuunnuHbl B cTpyktype OOIl: [OucumnnmHa OTHOCUTCA K
npoeccrnoHanbHOMY LMKy ANCUMNIWH, pa3gen «DakynbTaTuBbl».

KpaTkoe cogepxaHue (AMAaKTMYeCKue eguHULbl) y4eOHOM aucumnnuubl: ducum-
nnnHa coctouT U3 Tpex pasgenos. Pasgen 1. OpraHunyeckue nNonynpoBOAHUKOBbIE MaTepu-
anbl. Monekynbl 1 NONMMEPbI C CONPS)KEHHLIMU OBOMHLIMU CBA3AMU. Pasgen 2. OnekTpoH-
HOEe CTPOEHMSI U SABMEHMS NepeHoca B OpraHMYeckux nonynpoBOAHWKax M MeTtannax. Bos-
OyxOoeHne B OpraHMYeckux nonynpoBOAHMKAX: IKCUTOHbI U MONSAPOHbI. 3anpeleHHas 30Ha
COMPSPKEHHbIX NoNuMepoB. VIHXeKuMst HocuTenen 3apsga B OpraHMyYeckux nosnynpoBOLHU-
kax. OpraHudeckune meTtannbl. PacTBopbl CUHTETUYECKMX METANMOB U UX NpumMeHeHne. Pas-
aen 3. MNpubopbl U yCTpONCTBa OpraHNYecKon 3ANeKTpoHuKKU. OpraHMyYeckuin NoneBon TpaH-
suctop (FET). MpuHumn pabotel FET. TpeboBaHuna k matepuanam opraHmnyeckoro OFET.
NHTerpanbHble cxembl Ha 6a3e OFET. CeeTonanyyarolime yCTponMCcTBa Ha OCHOBE OpraHuye-
CKMX MONynpoOBOAHMKOB. MpnHUMN paboTbl U TEXHONOMNS NOSTy4YEHUSs CBETOU3NyYaoLWnX On-
opos OCK[.

Koabl dopmupyembix komneteHumm: [lpouecc u3yyeHus OUCLMNNWHBI HampaBneH Ha
dopMmnpoBaHME 3NEMEHTOB CrieayloLlmnx komneTeHumn B cootsetctBumn ¢ ®roC BO n OOl
BO no gaHHomy HanpaBneHuto NoaroTosku (cneumansHoctn): OMNK-2

®dopmbl aTTecTauun: PopmMa TeKyLLLEero KOHTPONs: TeCTupoBaHue, pedepatsl, onpoc. Mpo-
MEeXyTo4YHas aTTectaunsa — 3adet (5 cemecTp).



109
MpunoxeHune 5

AHHOTaUUK NporpaMm y4e6HOM U NPOU3BOACTBEHHbLIX MNPaKTUK

AHHOTaLMA NporpaMmMbl Y4eOHOW NMPaKTUKK
No NONy4YeHUIo NepBUYHbIX YMEHUNA U HAaBbIKOB
Hay4HO-uccrnenoBaTeNibCKOM U NPOEKTHO-KOHCTPYKTOPCKOM AeATeNbHOCTH

1. Uenu y4yeGHOM NnpaKTUKKU MO MNONYYEHUIO NepBUYHbIX YMEHUN U HABbLIKOB
Hay4YHO-UCCneaoBaTeNIbCKOW U NPOEKTHO-KOHCTPYKTOPCKOM AeATEeNbHOCTH

Llensmn y4ebHOM MpakTMKU MO MOSYYEHMIO NEPBUYHBLIX YMEHWA WU HaBbIKOB Hay4HO-
nccnenoBaTenbCKOM U MPOEKTHO-KOHCTPYKTOPCKOW AEATENbHOCTM SABMSIKOTCA: 3HAKOMCTBO C
opraHusaumen HaydHbIX UccnegoBaHnin B iabopaTtopusix yHMBepcuTeTa, NPoUIibHbIX Hay4-
HO-UccnenoBaTEeNbCKNX MHCTUTYTOB, Hay4YHO-UCCNEeLOoBaTENbCKMX U MPOMbILIIIEHHbBIX oOpra-
HU3auumn, 3akpensieHme n yrnybneHme 3HaHWin U YMEHWUIN, NOMNyYeHHbIX B Npouecce TeopeTu-
yeckoro obyyeHus B pamkax y4ebHoro nnaHa; opMUpoOBaHME 3IIEMEHTOB OOLLIEHAYYHBbIX,
coumnarnbHO-SIMYHOCTHBIX KOMMNETEHUMIA; npuobpeTeHne NpakTUYeCKUX HaBbIKOB, KOMMETEH-
UMK, a Takke OrnbiTa CaMOCTOATENbHON NPOgECCUOHANBbHON AEATENbHOCTM, CNOCOOCTBYIO-
LLMX YCMNELWHOMY OCBOEHMIO cneunanbHbiX AUCUMIMNNH, U3yHaeMblX Ha NocrneayLwmx Kypcax
B COOTBETCTBUKN C TpeboBaHNAMM N KBaNUMKaLUNOHHON XapakTepucTukon bakanaepa, ycTa-
HoBreHHbIMM ®ITOC BO no HanpaeneHutio 11.03.04 DnekTpoOHUKa N HAHO3NEKTPOHUKA, Ha
OCHOBE M3Yy4YE€HUSI COBPEMEHHOIO MPUKNALHOrO U Ccneuvann3npoBaHHOMO MNPOrpamMMHOro
obecneyveHnsa kaeapbl PU3NKN NOSTYNPOBOAHUKOB N MUKPOISEKTPOHUKM.

2. 3aAaym y4ebHOM NPaKTUKKU NO NONy4YeHUIo NepBUYHbIX YMEHUA U HaBbIKOB
Hay4YHO-UcCrnen[oBaTeNbCKON U NPOEKTHO-KOHCTPYKTOPCKOMN AeATENbHOCTH

OCHOBHbIMM 3aa4yaMn MPAKTUKM NO MOTYYEHUKD MNEPBUYHBLIX YMEHWA N HaBbLIKOB Hay4HO-

nccrnegoBaTenbCKkon U MPOEKTHO-KOHCTPYKTOPCKOW AeATENbHOCTU ABMSATCS:

- O3HaKoOMIeHne obyvaloLmMXCA C BbIYUCANTESTbHBIMU MOLLHOCTSMWU Kadeapbl pu3nkm nony-
NPOBOAHMKOB U MUKPOISEKTPOHUKMY;

npakTu4eckoe OCBOEHME OMepaumOHHbIX CUCTEM U COBPEMEHHBLIX KOMMbIOTEPHbLIX 060s10-
yek;

3aKkpensieHne 1 pacliMpeHne HaBbIKOB UCMONb30BaHUA NAaKeToB NPUKNagaHbIX NPorpaMm;

O3HaKoMneHue co cneumanM3npoBaHHbIMU NakeTamu nNporpamMm KOMMbIOTEPHOrO MoAesnu-
POBaHUSA U NPOEKTUPOBAHUS TEXHONOMMYECKUX NPOLLEeCCOB, NPUBOPOB U CUCTEM;

co3gaHue 1 odopmrieHme oT4eToB ¢ nomoubio naketa MS Office.

YyebHass npakTMka Mo MNOSyYEHU0 MEPBUYHBLIX YMEHWW W HaBbIKOB HayYHO-
nccrnegoBaTenbCckon M NPOEKTHO-KOHCTPYKTOPCKON OeATEeNbHOCTU UMEET uerblo 3akpense-
HUEe 3HaHUN N YMEHWW, NONyYeHHbIX B npouecce usydeHus ancuunnnd «MHpopmMmaunoHHbIe
TexHonorumy», «MHdopmaTtuka n nporpaMMmpoBaHne», UuKra MmatemMaTuyecknx OUCUUnIIvH
«MaTtemaTtudeckun aHanunsy, «JlnHenHasa anrebpay», «AHanNUTMYecKas reoMeTpusi», a Takke
nonyyeHne HaBbIKOB MPaKTMYECKOW paboTbl C BbIYUCIUTENBHON TEXHWKOW M nporpammMamu
MOOennupoBaHuS.

B pesynbTate npoxoxaeHusa y4ebHOM MpakTUKM NO MOMYyYEHUIO NEPBUYHbBIX YMEHWUA U
HaBbIKOB Hay4HO-UCCIeaoBaTeNbCKOM U MPOEKTHO-KOHCTPYKTOPCKON AeATENbHOCTU CTyOeH-
Thbl JOSMKHbI:
3Hamp:

—opraHmsaumio u paboty nogpasgeneHus npeanpuaTus, MMELWero B aKcnnyataumm no-
KanbHble 1 ceTeBble y4ebHble KOMMNMEKChI;
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— AEeNCTBylOLINE CTaHOAPTbl, TEXHUYECKME YCIOBUS, MOMOXEHUA N MHCTPYKLUUKN NO 3KCnnya-

Taumm obopyaoBaHMa U NporpaMmMHoro obecneyeHuns, 0opopMNIEHNI0 TEXHNYECKOW AOKYMEH-

Tauuu;

ymems:

— MCMNONb30BaTb OTAENbHbIE NakeTbl NPOrpamMmM KOMMbIOTEPHOrO pacyeTa U MoAenuMpOoBaHNS

TEXHOJTOrMYEeCKMX NpoLeccoB, NPMOOPOB 1 CUCTEM;

— KBanM@UUUPOBAHHO MONbL30BATLCS MNEepUoaMYECKUMU, pedepaTUBHBIMU N CNpPaBOYHO-

MHAOPMALNOHHLIMU N30aHUAMN MO NPOUIIIO cneunanbHOCTK, BKNOYasa on-line NCToYHuKuY;
3a Bpemsa y4ebHOM NpakTUKN CTYAEHT AOSMKEH OCBOUTbL MOSMHbLIA LMK peLleHns npak-

TMYECKMX 3aday C NPUMEHEHNEM MHAOPMALMOHHBLIX TEXHOMOMNIA:

— MNOCTaHOBKA 3a4ayu, BKNovasi ee MatemMaTn4eckoe peLleHune;

— anropuTMu3aumsa 3agayum ¢ n3obpaxeHnem Onok-cxembl anroputMa B CTaHgapTHOM dhop-

Mme;

— peanusauusa nporpamMmmbl B OAHOM M3 MHCTPYMEHTasbHbIX Cpea nporpaMMmnpoBaHusi, Moae-

NMPOBaHUS;

— COCTaBfEeHMEe 1 3alyMTa oT4eTa Mo NpakTuke B COOTBETCTBUM C YCTaHOBIIEHHON (hOpMOK C

ncnonb3oBaHnem cpencts MS Office.

[Mporpammoin y4eBHOM BbIYNCINTESNBHON NPAKTUKN NPeLyCMOTPEHO HanNnucaHne oT4yeTa
C nocnegyoLwen ero 3almnTon Ha OLEHKY.

OCHOBHbIE HaBblIKW, MOSTyYEHHbIE B XOA4€E NPOXOXKAEHUS BbIYUCINTENBHOM NPAKTUKKM NO
NOSTYYEHMIO TMEPBUYHBLIX YMEHUW W HaBbIKOB Hay4YHO-UCCNeLoBaTeNbCKOM W MPOEKTHO-
KOHCTPYKTOPCKOW OeATeNbHOCTU, MOryT OblTb MCNOSb30BaHbl B JanbHENLWeEM Npu U3yyYeHum
Bnoka gucumnnuH NPodeCcCMoHanbHOro LMKNa, a Takke npu nNpoxoXaeHUn npon3BoLCTBEH-
HbIX MPaKTUK.

3. Bpems npoBegeHMA y4eOHOM NPaKTUKX NO NOJTYYEHUIO NePBUYHbIX YMEHUN U
HaBbIKOB Hay4YHO-UCCIeA0BaTeNIbCKOW U NMPOEKTHO-KOHCTPYKTOPCKOW AEATENbHOCTHU

YyebHaa npaktMka no MNOSTYYEHUO MNEPBUYHbIX YMEHUA W  HaBbIKOB Hay4HO-
nccnenoBaTenbCKOM U NPOEKTHO-KOHCTPYKTOPCKOM OeATENbHOCTU NPOBOAUTCSA Ha BbiNycKa-
owen kageape pusankm NoNynpoBOAHUKOB N MUKPOISEKTPOHMKKM BITY.

Cpoku npoBeaeHust y4ebHOM NpaKTUKX MO NOSTYYEHUIO NEPBUYHBIX YMEHUA U HABbIKOB
Hay4HO-UccnenoBaTeNbCKOM U MPOEKTHO-KOHCTPYKTOPCKON AeATENbHOCTU: NpakTuka npoBoO-
ANTCS NO OKOHYaHUM MO OKOH4YaHuKM 1-ro Kypca (2-ro cemectpa). NpogomknuTenbHOCTb Npak-
TukKM - 2 Hegenu (108 yacos/3 3eT).

4. ®opma npoBeaeHust NPaKTUKK - yyebHas rnpakmuka 8 gyse.

5. CopepxaHue npakTUKu

O6wasa TpyaoemKoCTb Yy4eBOHOW MPaKTUKMA MO MOMYyYEHUIO MEPBUYHLIX YMEHWA N HaBbLIKOB
Hay4YHO-UCCNeaoBaTeNbCKON U MPOEKTHO-KOHCTPYKTOPCKOM OeATeNnbHOCTU cocTaBnsieT 3 3a-
YyeTHbIX eanHuLbl/108 Yyacos.
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1 OpraHnsauymnoHs- [MpoBeaeHne MHCTpyKTaxa Mno TEXHWUKe Onpoc c oT-
Hble Meponpus-|6esonacHocTn npu paboTe B nabopatopusax 9 METKOWN B
™S N NO NOPSIAKY NPOXOXAEHUS MPAKTUKN. XypHane no
2 |O3HakoMUTENb- O630pHasn nekumsi No KOMMbIOTEPHbLIM
HbI 9Tan TEXHOMOrMsIM, Ucnosb3yemMmbiM B pa3paboT-
Ke M NpPou3BOACTBE OCHOBHbIX TUMOB U3ae-
NN 3NIEKTPOHHOM TEXHUKN. PaGoune
OsHakomneHne obyyarwmxcs C Bbl- 33MNCH S
YUCINTENbHBIMM  MOLLHOCTAMM  Kadbeapbl 27 otho MHQHMH
PU3MKM NONYNPOBOAHUKOB W  MUKPOINEK- oFT)qua
TPOHWKN.
OKCKYypCUM N0  Hay4yHO-NPOM3BOACT-
BEHHbIM N Hay4HO-0Opa3oBaTesnbHbIM MOA-
pasgeneHusm n nadopatopusam BIY.
3 MpakTnyecknn OcBoeHME KOMMbIOTEPHBIX CPEACTB peLue- Paboune
aTan HUS NpuUKNagHbiX M npodeccnoHanbHbIX 27 3anucu ans
3agay no 3eKTPOHMKE U HAHOJNEKTPOHUKE ohopMeHus
oT4yeTa
PeweHne npodunbHbIX 1 npodeccroHarb-
HbIX 3a4av:
- hmnsnyeckan noctaHoOBKa 3agayu;
- BblbOp M 0BOCHOBaHME MaTeMaTUYeCKUX Paboune
METOO0B peLUeHUs; 36 3anucu ans
- obocHOBaHMe ” BbIOOP NPOrpPaMMHbIX odopmneHns
CpPeacTB PELLEHNS; oTyeTa
- pa3paboTka anropMTMa peLleHusi nocTas-
NEeHHOW 3aaauu;
- NPOBEAEHNE YNCNEHHbIX 9KCNEPUMEHTOB.
4  |3akntountens- |Obpabotka W aHanuM3 Mony4eHHON MH- OTyeT
HbI 9Tan dopmauumn, noaroToBka oOTYeTa Nno npak- MO MpaKTUKe.
Thke. 9 3awumra pe-
3alwmTa oT4yeTa Nno NpaKkTuKe. 3yrnbTaToB
NpPaKTUKK

6. PopMbl NPOMEXYTOYHOM aTTecTaumm (Mo nToram NpPakTUKKU) — 3a4eT No pesynbTa-

TaM 3allUTbl OTHETA.
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7. Koabl hopmMupyemMbix KOMNeTeHLnn

B pesynbTtate NpoxoxaeHus OaHHOW Yy4eBHOW BbIYMCIIUTENBHOW MpPaKTUKM oby4vatolmnmncs
AormkeH npnobpecTtun cneayowme komneteHumn: OK-7; OMNK-7, 9

obuwekynbmypHbie komnemeHyuu (OK):
— CnocobHOCTbIO K cCamoopraHnsaumm n camoobpasosaHuto (OK-7);

obwenpogheccuoHasibHble KOMIemeHyuu:

— CMNOCOBGHOCTBbIO  yunUTbiBaTb  COBPEMEHHblE  TEHOEHUMM  pasBUTUS  INEKTPOHMKM,
N3MEPUTENbHON WU BbIMUCIIUTENBHOWM TEXHUKWN, WHMOOPMAUMOHHbBIX TEXHOMOMMA B CBOEWN
npodeccunoHansHon aeatensHoctn (OlK-7);

— CMNOCOOHOCTBIO MCNOMb30BaTb HaBblkM paboTbl C KOMMbIOTEPOM, BrageTb MeTodamu
MHOPMALUMOHHBIX TEXHOMNOrMN, cobnigaTe OCHOBHble TpeboBaHMsa WHGOPMaLVMOHHON
6esonacHocTtn (Ol1K-9).

AHHOTauUMA nporpamMmbI
Hay4YHO-uccreaoBaTeNbCKON paboThbl

1. LUenu Hay4yHO-UccnegoBaTeNnbCKoW paboThl

LlensiMm Hay4Ho-UccriegoBaTenbckon paboTbl SABMAOTCS 3akpenneHve u yrnyonexHue
TEopeTMNYeCKOn NOAroTOBKM 0by4atoLerocs, NpruobpeTeHmne UM NpakTUHECKNX HAaBbLIKOB U KOM-
neTeHUMIA, a TakkKe orblTa CaMOCTOSATENBHON NPOECCUOHANBHON AEATENBbHOCTY.

2. 3apgaum Hay4yHO-UccnegoBaTenbCKOWN paboTbl

MHaovBmnayanbHble 3agaHUsl Ha Hay4HO-UCCeaoBaTenbCKylo paboTy AOMKHbI ObiTbh
HanpaeneHbl Ha NoaAroToBKy H6akanaepa, cnocobHOro pelwartb creayroLlime npodeccmoHanb-
Hble 3aJayM B COOTBETCTBUM C HamnpaBreHHOCTbl obpasoBaTenbHOM nporpamMmbl Haka-
naspuaTypbl 1 BuAaMu npogeccuoHanbHom AesaTenbHOCTU:

Hay4Ho-uccriedogamersibckas 0essmeslbHOCMb:

— aHanu3 Hay4yHO-TEXHWYECKOM MHopMaLuM, OTEYECTBEHHOrO U 3apybexHoro onbita no
TeMaTUKe UCCreaoBaHus;

— MaTemaTMyeckoe MOAEenMpoBaHWe 3EeKTPOHHbIX MNPMOOPOB, CXEM U YCTPOWCTB
PasnUMYHOro  (PYHKUMOHANbHOrO HasHayeHUss Ha 6ase cTaHOapTHbIX  MaKeToB
aBTOMaTM3NPOBAHHOIO NPOEKTUPOBAHWS;

— yyacTue B NNaHMpOBaHWM W NpPOBeAEeHWM IKCMEPUMEHTOB MO 3aJaHHOW MeToauke,
obpaboTka pe3ynbTaToB C NPUMEHEHNEM COBPEMEHHbIX MHPOPMALIMOHHBLIX TEXHOMNOTUIA U
TEXHUYECKMX CPEaCTB;

— noaroToBKka M cocTaBrneHve o0630poB, pedepaToB, OTYETOB, HayyHbIX MNyb6rnvkauui u
[AOKNaAoB Ha Hay4YHbIX KOHEPEHUMSIX U cCEMUHapaXx.

3. Bpems BbiNonHeHNUs1 HAy4HO-UCCIeaoBaTeNbCKON paboThl

Hay4yHo-nccnepoBatenbckas paboTa NpoBOANTCA Ha BbinycKatoLen kadeape pusnkm
NonynpoOBOAHNKOB U MUKPOSINEKTPOHUKM BIY unu Ha npegnpuatusx, npeactaBnsaoLLmx
9NEKTPOHHYIO NPOMbILLINIEHHOCTb U CBSA3@HHbIX C pa3paboTKoNn, U3rOTOBNEHNEM UK UCCre-
AOBaHUAMU UHTErpanbHbIX CXeM W 3NEeKTPOHHbIX KOMMOHEHTOB. B nocnegHem cnydvae
odpopmnsietca Jorosop mexay BI'Y n npeanpustvem, raoe CTyOeHT BbIMOMHAET Hay4Ho-
nccnegoBaTenbCkyo paboTy.
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2 Kypc, 4 ceMecCTp — Hay4YHo-uccrnegoBartenbckasa padota (104 4, 3 3ET, 2 Hepq.).

4.

dopma npoBeAeHUs Hay4YHO-UccneaoBaTebCKOW paboTbl - nabopaTtopHas, 3a-
BOACKas.

5. Coaep)xaHue Hay4YHO-UccriefoBaTeNibCKOW paboThbl

O6bwas Tpyanoemkoctb HAP coctaBnsieT 2 3a4eTHble eanHuupbl, 108 yacos.

Ne Buabl paboT HAP, Bkntovasn dopmbl
Paspenbl (3Ta-
n/n nbi) HUP camMocCToAITeNbHYIO0 paboTy obyyarowmxcs TeKyLlero
M TPYAOEMKOCTb (B 4Yacax) KOHTpoOns
1 [[Todcomosumerib- (n3yvyeHne naTeHTHbIX WU nuTepaTypHbIX uc-| 27 Pabouve
HbIU 3mari TOYHWKOB MO pa3pabaTbiBaeMon Teme C ue- 3anucu ang
Nbl0 UX WUCNONb30BaHMS MNpU  BbINOSIHEHWUM odopmrie-
BbIMYCKHOWN KBaNM@MKaLuMOHHON paboThbl HUA oTyeTa
2 |Obpabomka u  |aHanM3 Hay4yHO-TeXHUYeckux npobnem wu|l 9 Paboune
aHanu3 rorny- NepcnekTuB pasBUTUS OTEYECTBEHHOW U 3a- 3anucu ang
YeHHOU UHGop-  |pyBEXXHOM INEKTPOHUKM U HAHO3SEKTPOHUKMY; odopmrie-
mauuu cuctematmsaums un  obobuieHne  HayyHo- HUA oT4yeTa
TEXHUYECKON MH(popmMaumm no Teme wuccrie-
A0BaHN
3  |OKcriepumeHmarb- | TEOPETUYECKOE NN IKCNEPUMEHTANbHOE UC- Pabouve
Ho-uccredosa- crnegoBaHve B pamMKax NOCTaBIIEHHbIX 3a4ad 54  [3anucu gns
meribCKuU amari ocopmne-
HUS oTYyeTa
4 3aknoyumernbsHbIl|NOAroToBka oT4yeTa o BbinonHeHun HAP 18 Otvet
amarn

6. ®opMbl NPOMEXKYTOYHOW aTTecTauum (MO MTOram Hay4yHo-uccrieqoBaTesIbCKOW
paboTbl) — 3awmTa OT4YETA C OLLEHKOMN.

MpomexyToyHas aTTecTauma B popme anddepeHUNpoBaHHOIO 3a4yeta NpoBOANTCH NO
nTOraM Hay4yHo-uccriegoBaTesibCckor paboThbl Ha BbiNycKatowen kadenpe puanku nonynpo-
BOOHUKOB M MUKPO3NEKTPOHUKU NPU y4acTUn 3aBefyrollero kacgeapon B 6 cemectpe 3 Kyp-
ca, Ha OCHOBaHWN:

- NOArOTOBMEHHOIO CTYAEHTOM NuTepaTypHOro ob3opa no Tematuke npeanonaraeMon
BbIMYCKHOW KBanuukaumoHHon paboTbl (06bémM — 10-15 cTpaHuy, cnncok nutepatypbl — 15-
20 HamMmeHOBaHWN), O(POPMIIEHHOTO B COOTBETCTBUW C YCTAHOBMIEHHbIMU TpeboBaHUAMMU
NMUCbMEHHOIO 0TYETA;

- MOAroTOBSIEHHOIO CTYAEHTOM YacTu 3KCNepUMEHTAarIbHOro NPakTU4ecKoro unu teope-
TMYECKOro pacyeTHOro nccnefoBaHust No TeMaTuke BbIMYCKHOW KBannukaunoHHoM paboTbl
(06BéM — 10-20 cTpaHuL), 0OPMIEHHOIO B COOTBETCTBMM C YCTAHOBMEHHbIMU TpeboBaHK-
MU MUCbMEHHOIO OoT4eTa.

Mo uToram NpomexyTovHOW aTTecTauuu B pOpMe 3a4yeTa C OUEHKOW BbICTaBNAeTCs
OLeHKa omJiu4Ho, Xopowlo, y0oeriemeopumesibHo.

7. Koabl hopMupyemMbIX KOMNETEHLUUN
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B peaynbTarte BbINOMHEHMS AAHHOW Hay4YHO-UCCNeaoBaTeNbLCKon paboThl obyyatowmin-
Cs OOSDKEeH npuobpecTy creaylolme nNpakTUYeckne HaBblKK, YMEHUS, o0 eKynbTypHble U
npodeccroHarnbHble komneteHuun: OK-7; ONMK-2; MK-3, 4, 6
obuwekynbmypHbie komnemeHyuu (OK):
— CNocoBHOCTbLIO K camoopraHmsaumm n camoobpasoanuto (OK-7);
obwenpogheccuoHasibHble KOMNemeHyuu:
— CNOCOBHOCTbIO BbISBMATL €CTECTBEHHOHAYYHYHO CYLUHOCTb Mpobrnem, BO3HMKaKOWUX B
xoae npodeccroHanbHON AeATeNnbHOCTU, NpUBReKaTb AN UX PeLleHUs COOTBETCTBYHOLLMN
dusunko-matemaTudeckun annapat (OlK-2);
Hay4Ho-uccriedogamersibckasi 0esimeslbHOCMb:
— TOTOBHOCTBbKO aHanuanpoBaTtb W CUCTEMATU3MpoBaTb pesynbTaTbl UCCredoBaHUN,
npeacTaBnATb Matepuarbl B BUAE Hay4HbIX OTY4eTOB, Nybnukaunn, npeseHtaumn (MK-3);
MPOEKMHO-KOHCMPYKMopcKasi 0esimesibHOCMb:
— CNOCOBHOCTBbIO MNPOBOAMTL NpefBapuUTENlbHOE TEXHUKO-3KOHOMMYeckoe OB60CHOBaHue
npoektos ([1K-4);
— CcnocoBHOCTbO pa3pabaTbiBaTb NPOEKTHYD U TEXHUYECKYID OOKyMeHTauuo, ohopMnaTb
3aKOHYEHHbIE NPOEKTHO-KOHCTPYKTOPCKME paboTsl (MK-6).

Hay4yHo-uccnegoBaTenbLCKUN CEMUHaP

1. Uenb n 3apaum Hay4yHO-UccriegoBatesribCKoro cemmHapa

Hay4Ho-uccnegoBaTenbCKUA CEMUHAP SIBASIETCA HEOTHEMNEMOW YacTbio NOArOTOBKU
MarMcTpoB, akTMBHOM (POpPMOM HayyHO-UccregoBaTenbckon paboTbl, obecneudmnBaroLLEeEN
BO3MOXHOCTM MOKOro, WHTEPaKTUMBHOrO B3avmodencTsusa 6akanaBpoB, pykoBoauTenemn
Hay4HO-uccnegoBaTenbCkon paboThbl M BEOQYLLUX YYEHbIX.

Llenbio Hay4yHO-uUccrnenoBaTenbCKOro ceMmHapa siBnsieTcs (hopmupoBaHue y maru-
CTPOB HaBbIKOB Hay4HbIX KOMMYHMKaUUW, NyOnmnyHoOro obCyXOeHus pe3ynbTaToB CBOEW
Hay4YHO-UccnegoBaTenbCKon paboThl Ha ee pasfMYHbIX 3Tanax.

3agayamn Hay4yHo-MccneoBaTenbCKOro ceMMHapa sBfsTCS:

1. O3HakomneHne H6akanaBpoB C akTyanbHbIMW Hay4YHbIMU NpPobemMamun B pamkax Bbl-
OpaHHOM MK NporpamMmbl U HaNpaBreHnsa obyyYeHus.

2. dopmupoBaHMe y BakanaBpOB HaBblKOB Hay4YHO-UcCcreaoBaTesnibckon paboTbl, ee
nnaHnMpoBaHus, NpoBeaeHUsi, POPMUPOBAHNSA HayYHbIX BbIBOLOB.

3. MNMpeactasneHne n NybrnmyHoe obCyXaeHne NPOMEXYTOUYHbIX Pe3yrnbTaToOB Hay4YHbIX
nccneposaHuii 6akanaspos.

4. NTorosas anpobauus pesynbTaToB Hay4HbIX UCcrnegoBaHui 6aknaespos, Npeacras-
ngemas B opMe HayYHbIX JOKNaaoB.

Y4yacTue B HayyHO-UccrnegoBaTenbCkOM ceMuHape nossonseTt 6akanaspam npuobpe-
ctn cnegytowme komneteHumn: OK-7; OlK-7; MK-3

obuwekynbmypHbie komnemeHyuu (OK):
— CcnocoBHOCTb K caMmoopraHm3aumm n camoobpasoanmto (OK-7);

obwernpogeccuoHaribHble KOMMemeHyuu:
— CMOCOBHOCTb  yuuMTbiBaTb  COBPEMEHHbIE  TEHAEHUUW  pPasBUTUS  SNEKTPOHUKW,
N3MEPUTESNTIBHON U BbIMUCIIUTENBHON TEXHUKU, WH(OPMALMOHHBIX TEXHONOrMmM B CBOEWN
npodeccunoHaneHon aeatensHoctn (OlK-7);

Hay4Ho-uccriedogamersibckasi 0esimeslbHOCMb:
— TOTOBHOCTb aHanu3vposaTb W CcUCTeMaTu3upoBaTb pes3ynbTaTbl  UCCreAoBaHWN,
npeacTasnaTb MaTepmansl B BUAE Hay4HbIX OTY4eTOB, Nybnukaumi, npeseHtauui (MK-3).

2. PykoBOACTBO M opraHusaumsa Hay4Ho-uccneanoBaTeribCKOro ceMmHapa
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OObLiee pykoBOACTBO Hay4HO-UCCNeoBaTENbCKMM CEMMHAPOM OCYLLECTBMSET 3aBe-
ayoLwmnmn kaenpon.

[MnaH Hay4YyHO-UccnegoBaTeNbLCKOro CeMMHapa no HanpasBneHUo NogroTOBKN OOSHKEH
cofepXaTb crneyroLlyo MHopMaLmMIo: TemaTuka U NpUMepHble AaTbl NPoBeaeHUs; (opMbl
NnpoBeAeHus; pekoMeHgaumMm no noaroToBke K ceMmHapy ana GakanaBpoB; onucaHue Cco-
AepXXaHus KaXKOoW U3 ykasaHHbIX B NnraHe oopM nposBeneHnsa cemmHapa. [NpoekT nnaHa pas-
pabaTbiBaeTCs Npu HENOCPeACTBEHHOM y4acTuUn BeayLumMx npenogasatenen, npuHMMatowmx
yyactTve B noarotoBke 6akanaBpoB, NPOXOAUT oBCyXOeHue U yTBepXaeHue Ha 3acefaHuu
Bbinyckawuien kadeapsbl.

[MoaroToBka M cornacoBaHwe MpoekTa MiaHa Hay4YyHo-uccneaoBaTenbCKoro ceMnHapa
B pamKax nporpamMmbl NOArOTOBKM GakanaBpoB AosmkHa ObiTb 3aBeplueHa go 30 ceHTabps,
nocrie Yero OH paccMaTpuBaeTCs U yTBepXaaeTcs Ha 3acefaHum Kadepsl.

B xoge ytBepXaeHusi nnaHa Hay4HO-uUccriegoBaTeribCKOro ceMmHapa Ha Kadpedpe
NPOUCXOAMUT UX CorfacoBaHue, onpegeneHne TemaTnkm U BpeMeHu NpoBeaeHns ceMmHapa.

CornacoBaHve 1 yTBepXAEHWEe NfnaHa Hay4YyHO-UCCredoBaTeSIbCKOro CeMuHapa Ha
HMC dakynbTeta npoxogut B cpok Ao 1 oktabps. Nocne yTBep)XOeHWsa nnaHa HayyHo-
nccnenoBaTenbCKOro ceMmHapa no nporpaMmme NOoAroToBKM BakanaBpoB, OHU OOSMKHbI ObITb
AoBeeHbl Ao cBefeHust 6akanaBpoB 1 npenogasaTenen.

3. TemaTtuka u CPOKU npoBeaeHUss HAy4HoO-UccnenoBaTtesibCKOro cemMmmHapa

Hay4Ho-nccnegoBaTenbCkun cemuHap aBnsaeTcs obssaTenbHoM (hopMon ayanTOPHbIX
3aHATMI 6akanaBpoB, BXOAUT B y4eOHbIN NnaH NoOAroToBkM 6akanaBpoB.

TemaTnka BONpoOCOB, paccMaTpuBaeMblX Ha Hay4yHO-UCCreaoBaTeNbCKOM CEMUHape,
paspabaTbiBaeTCa B pamMKax KOHKpeTHbIX GakanaBpcCKux nporpaMmm n onpenensieTcs akty-
anbHbIMW HanpaBfiEHUSIMU Hay4YHbIX UCCIeAOBaHUN, a TakKe HanpaBreHUSIMU Hay4YHbIX UC-
cnegoBaHui, BbibpaHHbIMK GakanaBpaMu Ans CBOEN Hay4YHO-UccnegoBaTenbCckon paboThbl.

4. ®opMbl NpoBeAEeHUA Hay4YHO-UCCeaoBaTeIbCKOro ceMuHapa

Hay4Ho-nccnegoBaTenbCKkMii ceMuMHap NpPoBOAUTCA B pamMKax nporpaMmmbl 06yyeHus,
BblbpaHHON Gakanaspamu. Popmamy NpoBefeHMs HayYHO-MUCCIeLoBaTENbCKOro cemMuHapa
ABMAKOTCA: NEKUMUN BeOyLMX YYEHbIX U MPaKkTUYeCcKnx paboTHMKOB; AenoBble Urpbl; Kpyrible
CTOMbl; ANCNYTbI; OBCYXKAEHNA pe3ynbTaToOB Hay4HbIX UccnegoBaHuin GakanaBpoB; Hay4yHas
KOH(pepeHuMs BakanaBpoB; Apyrne opMbl, NPeanoXeHHbIe B paMKax HanpasfieHUst No4ro-
TOBKW BakanaBpoOB.

CopepxaHne KOHKpeTHbIX )OpM Hay4YHO-UCCreaoBaTeNnbCKoro cemuHapa onpegens-
eTCH N yTBepXxaaeTcs BbiNycKaroLen kadenpon.

5. AtTecTtaumsa 6akanaBpoOB NO UTOraM Hay4yHoO-UccCrieAoBaTeNbCKOro ceMmHapa

Mo pesynbTaTaM npoBedeHUa Hay4YHO-UccnenoBaTenbCKoro cemuvHapa 6akanaspbl
NPOXOAAT UTOroByk aTTectauuio B cdopme amddepeHumnpoBaHHoro 3adveta. PeweHne o6
aTTecTtauuu 6akanaBpoB NPUHUMAET PyKOBOAUTEMb Hay4YHO-UCCNeL0BaTENbCKOro ceEMUHapa.
3a40/MKEHHOCTb NO Hay4YHO-UCCReaoBaTENbCKOMY CEMUHAPY NPMPaBHUBAETCA K akagemude-
CKOW 3a00JIKEHHOCTH.

Hay4yHo-nccnepoBaTenbCkun cemumHap siBnsietcs obsizatenbHOn hopMon ayanTOPHbIX
3aHATMI 6akanaBpoB, BXOAMT B y4ebHble NnaHbl No4roTOBKM BakanaBpoB.
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AHHOTauus NporpamMmmMbl NPOU3BOACTBEHHOW TEXHONOMMYeCKOMN NPaKTUKK
MpounsBoacTBeHHasi TEXHONOrnYeckas npakTuka

1. LUenun nponsBoaCcTBEHHOW TEXHONIOrMYE€CKOMN NPaKTUKN

Llenamn npon3BO4CTBEHHOW TEXHOSIOMMYECKOM MPaKTUKKM SBNSAKOTCA 3akpensieHne wm
yrnybneHne TteopeTu4eckon noaroToBkM obydarowerocsd, npuobpeTeHne MM NpakTU4EeCKUX
HaBbIKOB M KOMMETEHLNIN, a TakkKe onbiTa CaMOCTOATENBHOM NPOodeCcCnoHanbHON AesaTenbHO-
CTI.

2. 3apaum npou3BOACTBEHHOM TEXHONOrMYECKOW NMPaKTUKKU

3agavyamn Npon3BOACTBEHHOW TEXHOSOIMYECKOW NPaKTUKM B COOTBETCTBMM C MNPO-
dUNbHOW HanpaBneHHOCTbLID obpasoBaTeNnbHOW NporpamMmMbl U BUAamMu npodeccmoHanbHom
JEeATENbHOCTU ABNATCS:

a) Hay4Ho-uccriedoeamersibckas 0esimesibHoCMb !

- aHanM3 Hay4HO-TEXHMYECKOWN MHopMaLMM, OTEYECTBEHHOMO U 3apybeXXHOro onbiTa
no TemMaTuKe UccrnenoBaHus;

- y4yacTue B NnaHUMpOBaHWMM M MPOBeAeHUM IKCMEPUMEHTOB MO 3aJaHHOW METOAMKeE,
obpaboTka pe3ynbTaTtoB C NPUMMEHEHWEM COBPEMEHHbIX WHEOPMALMOHHBLIX TEXHOMOTUA Y
TEXHUYECKMX CPEACTB;

- NMOAroTOBKa M cocTaBrneHne 0630poB, pechepatoB, OTYETOB, HAYYHbLIX MyGAMKaLMi 1
[A0KNaAoB Ha Hay4YHbIX KOHEPEHLUMSIX U CEMUHapaX;

6) NPOEKMHO-KOHCMPYKMOopCcKas 0essimefibHOCMb !

- cbop 1 aHanNu3 UCXOAHbIX AAHHbIX ANA pacdeTa U NPOEKTUPOBAHUSA ANEKTPOHHbIX
npubopoB, CXeM N YCTPONCTB PasfnnYHOro (PyHKLNOHANbHOIo Ha3Ha4YeHus;

- pa3paboTka NPOEKTHON N TEXHUYECKOWN AOKYMEeHTaumm, opopmMIieHNE 3aKOHYEHHbIX
NPOEKTHO-KOHCTPYKTOPCKMX paboT;

- KOHTPOJSb COOTBETCTBUSA pa3pabaTbiBaeMblX MPOEKTOB N TEXHNUYECKOW AOKYMEHTaunn
cTaHgapTaMm, TEXHUYECKMM YCITOBUAM U OPYrMM HOPMaTUBHBIM AOKYMEHTaM.

3. Bpems npoBeaeHusi NPOU3BOACTBEHHOW NPaKTUKKN
Cpokun npoBefeHnsa NpakTUKW: MpakTuka NpoBOAUTCS B YETBEPTOM CEMeCTpe nocre
BTOpOro Kypca. MNpogomkntensHOCTb NpakTuku - 2 Heaenu (108 yacos/3 3eT).
4. ®opma npoBeaeHUs1 NPOU3BOACTBEHHOW NMPAKTUKU - 3as8o0cKas

5. CopepxaHue Npou3BOACTBEHHON TEXHOJTIONMYECKOWN MPaKTUKKU

MpooomknTENbHOCTE NPOU3BOACTBEHHOM TEXHOMOMMYECKON MpakTuUKM - 2 Hedenuv
(108 yacos/3 3eT).
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BKITHOUasi CaMOCTOSAITENbHYIO
paboTy obyuarowmxcs (B 4a-
cax)

1 OpraHusaumoH- |[onyyYyeHne NponyckoB, MHCTPYKTaXu Mo TexHuke Gesonac-

Hble Meponpusi- |HOCTWU 1 Ap., Nony4eHue cneLoaexabl 9
2 3HaKoOMCTBO C O630pHast nekuus No TeMaTuke NPeanpusaTUst C paccMoTpe-
npeanpuaTMEM  [HUEM TEXHOSIOrMU MPOU3BOACTBA OCHOBHbIX TUMOB W3OENWi 9

CBY 2neKkTpoHHOM TEXHUKN. JKCKYPCUKU NO Lexam u otaenam

3 OsHakomneHue ¢ |Y4yacTok MOBEPXHOCTHOM 06paboTkM NONynpoBOLAHMKOBBIX
TEXHONOrMYECKN- |MaTepumarnos:

MU npoueccamun 1| Y4acTok NonyYyeHns An3aNeKTpUYeCcKmUX NeHOoK Ha KPEMHUN:
obopygoBaHnem |Yyactok potonumTtorpaduu:

JTabopaTopun nermposaHme NonynpoOBOLAHMKOBBIX NOOSTOXKEK:
JTabopaTopusa npnbopHO-TEXHONOTMYECKOro NPOEKTUPOBAHNS 81
Y4acTok MOHTaXa 1 COopKM KpUCTansos:

JTabopaTopusi KOHTPONS NapaMeTpPoB N UCMbITAHUA U3aenuin
3MIEKTPOHHON TEXHUKN:

O6paboTka ¥ aHanu3 nonyyYeHHoOW UHopmauun, noaro-
TOBKa OTYeTa Nno npakTuke.

4 3akntountenbHbl [O6paboTka M aHanm3 nonydYeHHon nHdopmaumm, nogro-
aTan TOBKa OTYyeTa Nno npakTuke. 9
3alwmTa oTyeTa no npakTmke

HayuyHo-nccnegoBatenbckme 1 Hay4HO-NPON3BOACTBEHHbIE TEXHOMOMMK, NCMONb3yeMble Ha
NPON3BOACTBEHHON MPaKTMKE: TEXHOMOMMN MOBEPXHOCTHON 0BpaboTKM KPUCTANMoB:  LUMK-
¢hoBKa; MONMMPOBKA; YMCTKA MAACTUH NOCMe MexaHuveckorh ob6paboTKM; KOHTPOSb YMCTOTbI
MOBEPXHOCTW NNACTUH; XMMUYECKOE TpaBreHune; nrnasMoXummuyeckoe TpaBrieHue; ckpanbu-
poBaHWe; TEXHOMOMMM NErMpoBaHuUsi MONYNPOBOAHMKOBbLIX CTPYKTYpP: AMEY3NOHHbIE Mpo-
Lieccbl; METOAbl KOHTPOSIS NapaMeTPOB MPUMECHbLIX CIOEB; METOAbl MOSNy4YEeHUs 3MNUTaKCu-
anbHbIX CrOEeB; reTepo3ANUTaKCUst KPEMHUSI HA AMINEeKTPUYECKUX MOAS0XKKaX; MOHHOe Nneru-
pOBaHME; OTKUI MOHHO-TNIErMPOBAHHbBIX CTPYKTYP; TEXHOMOMMMU MeToAbl NOoMyYeHus MeTanmnu-
YeCKUX NIEeHOK; MeToAbl KOHTPOSS NapaMeTPOB M UCMbITAHUIA U3OENUIA ANEKTPOHHOWN TEXHU-
KW; MeToaMka NpUBOPHO-TEXHOMNOMMYECKOro NPOEKTUPOBAHNUS U3OENUA INEKTPOHHOW TeXHU-
KK.

6. ®dopmMbl nNpoMexyTo4yHOM aTrectauMm (MO wuTOraMm npPOU3BOACTBEHHOMN
NpPaKTUKK) — 3aLumTa OTHETa C OLIEHKON

7. Koabl dopMupyemMbIX KOMNETEHLUN

B pesynbTaTe npoxoxaeHna gaHHOW NpOM3BOACTBEHHOW NMpakTukM oby4varowmica gon-
XeH npuobpectn cnepyowme obLeKynbTypHble U nNpodeccnoHanbHble komneTeHumn: OK-6,
7; OlNK-8

06WEeKyIbMypPHbIE KOMIEMeHUUU:
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CcnocobHOCTb paboTaTb B KOMNMEKTMBE, TONEPAHTHO BOCMPUHUMAs couManbHble U KynbTyp-
Hble pa3nuuusa (OK-6);

CnocoBbHOCTb K camoopraHm3aumm n camoobpasoanmto (OK-7);

obwenpogeccuoHarbHble KOMIemMeHyuu:

CNOCOBHOCTb NCNOMb30BaTb HOPMAaTMBHbIE AOKYMEHTbI B cBoen aeaTtenbHocTh (Ol1K-8).

AHHOTaUusA NPOM3BOACTBEHHOW NPAKTUKU MO NONy4YeHUIo NpocecCUoHanbHbIX yMe-
HMA U ONbITa NPOEKTHO-KOHCTPYKTOPCKOWN AeATEeNbHOCTHU

1. LUenu npou3BoAcTBEHHOW NPAKTUKU NO NOJTy4YeHUI0 NPod)ecCUOHANbHbIX YMEHUN
M ONbITa NPOEKTHO-KOHCTPYKTOPCKOW AeATeNIbHOCTU

Llensamn npon3BoLCTBEHHOW NPaKTUKM MO NOMYyYEHUO NPOGECCUOHANbHBIX YMEHUN Y
onbITa NPOEKTHO-KOHCTPYKTOPCKON AeATENIbHOCTM ABNAITCS 3aKkpenneHue n yrnybneHve Teo-
peTuyecKor NoaroToBKM obyyatoLlerocs, npuobpeTeHne MM NPakKTUYECKMX HaBbIKOB U KOMMe-
TEHLMI, a TakkKe onblTa CaMOCTOATESTbHOM NPOodeCcCUoHanNbLHOM AeATENbHOCTU.

2. 3agayv Npou3BOACTBEHHOM NMPAKTUKU NO NONy4veHUo Npod)ecCcuoHanbHbIX yme-
HUM N ONbITa NPOEKTHO-KOHCTPYKTOPCKOWN AeATEeNbHOCTH

3agayamu NpPou3BOLCTBEHHOW MPAaKTUKU MO MNOMYYEeHW0 NPOoeCcCnoHanbHbIX YMEHU Wt
onbITa NPOEKTHO-KOHCTPYKTOPCKON AeATeNIbHOCTU B COOTBETCTBUM C MPOCUIBHOW Hanpas-
NEHHOCTLI0 ObpasoBaTenibHOM nporpammMbl M BUAaMU NpodeccMoHanbHOM OeATENbHOCTH
ABMAKOTCA:

Hay4Ho-uccriedosamersibckasi 0esimeslbHOCMb:

pa3paboTka METOAMNKM U NPOBEAEHNE UCCegOBAHUN N U3MEPEHUIN NapamMeTpoB U Xa-
PaKTEPUCTUK U3LENUNA ANEKTPOHHOM TEXHUKM, aHaN13 ux pesynbTaTos,;

ncrnonb3oBaHne usandecknx apgekToB npu paspaboTke HOBbIX METOOOB UCCeao-
BaHWI U U3rOTOBNEHUN MAKETOB U3MEPUTENbHbBIX CUCTEM;

pa3paboTka (m3n4ecknx 1 MmaTeMaTU4eCcKNX Mogenen, KOMnbTepHoe MoaenmpoBa-
HWe uccnegyemblix U3NYECKNX NpoLeccoB, NPUOGOPOB, CXEM U YCTPOWCTB, OTHOCALLMXCS K
npodeccuoHanbHou coepe;

noaroToBka Hay4YHO-TEXHUYECKNX OTYETOB, 0630poB, pedepaTos, Nnybnvkaumm no pe-
3ynbTataM BbIMOSIHEHHbLIX WCCREeAOBaHWW, MNOAroToBKa M NpefcTaBneHue [OOKMadoB Ha
Hay4Hble KOHepeHLMn N CeEMUHapBI;

doukcauma n 3awmTa 00 bEKTOB UHTENNEKTYarbHOM COOCTBEHHOCTM.

MPOEKMHO-KOHCMPYKMopckasi 0esimeibHOCMb!

aHanmM3 COCTOSAHUA Hay4HO-TEXHUYECKOM npobnembl nytem nogbopa, M3ydeHusa u
aHanusa nurepaTypHbIX U NATEHTHbLIX UCTOYHMKOB;

onpegeneHne Luenu, NocTaHoBKa 3agay MPOEKTUPOBAHUA 3MEKTPOHHbLIX NpubOopoB,
CXEM W YCTPOWCTB pPasfnnyHoro (pyHKUMOHANbHOro Ha3Ha4YeHwusl, NOLAroToBKA TEXHUYECKUX
3a4aHUN Ha BbINOJSTHEHME MPOEKTHbIX paboT;

NPOEKTMPOBAHNE YCTPOWNCTB, NPUBOPOB U CUCTEM SNEKTPOHHON TEXHUKM C y4ETOM 3a-
AaHHbIX TpeboBaHui;

pa3paboTka NPOEKTHO-KOHCTPYKTOPCKOW AOKYMEHTaLMM B COOTBETCTBMM C MeToauYe-
CKMMW U HOpMaTUBHbIMK TpeboBaHMNSAMN.
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3. MecTo 1 BpeMsi npoBefeHUsi NPOU3BOACTBEHHOW NMPAKTUKU MO nony4veHuto npodec-
CUOHaNbHbIX YMEHWUI U ONbITa NPOEKTHO-KOHCTPYKTOPCKOM AeATeNbHOCTU

Basamu npakTuku ABNSOTCS:

- nabopaTopHbii oHAO Kadbeapbl PU3NKM NOMYNPOBOLHUKOB M MUKPOINEKTPOHMKN
dusnyeckoro akynoteta yHuBepcuTeTa no nNpuBOPHO-TEXHONOMMYECKOMY W Tonosiornye-
CKOMY MPOEKTUPOBAHMIO COBPEMEHHbBIX U3AENNIA SNEKTPOHHON TEXHUKW;

- OAO «Hay4Ho-uccnegoBaTenbCKUn MHCTUTYT 3MEKTPOHHOW TexHuku» (HUNIT) (r.
BopoHex),

YTO COOTBETCTBYET TpeboBaHuaM defepanbHOro rocyaapCTBEHHOro obpasoBaTenbHOro
ctaHgapTta HanpasneHnsa 01.04.04 dneKkTpoHUKa U HAHO3NEKTPOHMUKaA.

Cpoku npoBefeHUs NpakTUKU: npakTuka npoBoamnTca BO 6 cemectpe 6 Kypca; npo-
AOSDKNTENBHOCTL NPaKTUKK - 4 Hegenn (216 Jyacos/6 3eT).

4. ®opma npoBeAeHNA NPOM3BOACTBEHHOM NPAaKTUKKU MO NOsy4YeHUro npoceccmnoHanb-
HbIX YMEHMW U OMNbITa NPOEKTHO-KOHCTPYKTOPCKOMN AeATeNnbHOCTU - nabopaTtopHas

5. CTpyKkTypa u coaepxaHue NPOU3BOACTBEHHOW MPAKTUKX MO MNofyyYeHuro npodpeccu-
OHanbHbIX YMEHUIA U ONbITa NPOEKTHO-KOHCTPYKTOPCKOM AeATeNbHOCTH

O6Lwasa TpyaoeMKOCTb NPOU3BOACTBEHHOW MPAKTUKM MO MOMNYyYEeHU npodeccMoHanbHbIX
YMEHUI N ONblTa NPOEKTHO-KOHCTPYKTOPCKON AeATENbHOCTU COCTaBnsaeT 6 3a4eTHbIX eaUHUL,
216 yacos.
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. aQ dopMbl TeKy-
Pasgenbl Buabl nponssoacTBEHHOM PaboThbl |, 22 P y
Ne = O @ « LUero KoH-
(aTanbl) Ha NpaKTUKe 007 d
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1 |OpeaHusauyu- |NHCTpyKTaxu no TexHuke 6e3onacHoCTu Onpoc ¢ oTmeT-
OHHblEe Mepo- 9 KOW B XypHarne
npusmusi no Tb
2 |lpoekmuposa- |Jlekunmn No 0OCHoBaM CXEMOTEXHUYECKOIO
Hue UHMe-{n  TOMOMOrMYEecKoro MNPOEKTUPOBAHNS 18
epalibHbIX CXeM|aHanoroBblXx M LM(PO-aHanoroBbIx MH- onpoc
e CATIP TerpanbHbix cxem B CAlP.
CxemoTexHunyeckoe MoAenMpoBaHue
6roKOB LMAPOBLIX U aHANOroBbIX MHTE- 18 pesynbTaTbl
rpanbHbiX cxem. OnTummsaums napa- MOAEeNnnpoBaHus
METPOB LIMAPOBOWN U aHaNoroBon syen-
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Tononornyeckoe npoekTuposaHue 6ro-
KOB LM(MPPOBLIX W aHanoroBblX WHTe- 18 PesynbTatbl
rpanbHbiX cxeM. Bepudukaumsa DRC wu Bepudukaumnu
LVS. 3kcTpakuma napasuTHbIX napa-

CxemoTexHun4eckoe mogernmnpoBaHue
6nokoB Ll,l/l(*)pOBbIX M aHalioroBbixX UHTE-

rpabHbIX CXeM C y4eToM napasuTHbIX| - PesynbTaThl
napameTpoB. OdopmneHne pesynbTa- MOAENMpPOBaHuUs
TOB CXEMOTEXHMYECKOr0 MOOenupoBa-
HUS.

3aknroyumernb- |ObpaboTka M aHanu3 pesynbTaTos,

HbIU 3marn NoAroTOBKa OT4YeTa Mo NpaKkTuKe. 18 oTyeT

3aluTa oT4yeTa no npakTuke

6. KomneTeHuun oby4aruwerocs, dopmMmupyembie B pe3ynbTaTe NPOXOXAEHUSA Npo-
M3BOACTBEHHOMN NMPaKTUKU MO Nosny4yeHUro npodeccmoHanbHbIX YMEHUU M OonbiTa NpPo-
€KTHO-KOHCTPYKTOPCKOM AeATeNbHOCTU

B pesynbTtaTe NpoxoxaeHust JaHHOW NMPOU3BOACTBEHHOW MO NOfyYeHuto npodeccuo-
HalbHbIX YMEHUN W ONblTa MPOEKTHO-KOHCTPYKTOPCKOM OeATEeNbHOCTU MpPakTUKM obyyato-
LUMACA OOIMKEeH npuobpectn cnepyolmne NpakTUYEeCKNE HaBblKW, YMEHMUSs, OOLEKynbTyp-
Hble, obLwenpodeccnoHarnbHble U npodeccrnoHanbHble komneteHumn: OK-6, 7; OlK-8; INK-5,
6,7

obuwekynbmypHbie komnemeHyuu (OK):

cnocobHocTb paboTaTb B KOMNMEKTMBE, TONEPaHTHO BOCNPUHMMAs coumanbHble U
KynbTypHble pasnuuuns (OK-6);
CrnocobHOCTb K camoopraHmsaumm n camoobpasosaHuio (OK-7);

obwenpogpeccuoHarnbHblie komnemeHuuu (OFIK):

CrMocoBHOCTb UCMOMb30BaTh HOPMATUBHbLIE JOKYMEHTLI B cBoen aesaTteribHocTn (OlK-
8);

rnpogheccuoHarbHble KOMIemeHyuu:

rOTOBHOCTb BbINOSHATL pacyeT M NPOEKTMPOBAHME 3ANEKTPOHHBLIX NPUOOPOB, CXEM U
YCTPOWCTB PasfMyHOro yHKLUMOHANbHOrO Ha3Ha4YeHUs1 B COOTBETCTBUM C TEXHUYECKUM 3a-
AaHNEM C MCNOSb30BaHNEM CpPeACcTB aBToMaTudauumn npoektmpoBanus (MK-5);

CnocoBbHOCTb paspabaTtbiBaTb NMPOEKTHYID U TEXHUYECKYID LOKYMEHTaLM0, 0POPMASTb
3aKOHYEHHble NMPOEKTHO-KOHCTPYKTOPCKME paboTsl ([1K-6);

FOTOBHOCTb OCYLLECTBIATb KOHTPOSIb COOTBETCTBUSA paspabaTrbiBaeMbiX MPOEKTOB U
TEXHMYECKON LOKYMEHTaumMmM cTaHgapTam, TEXHUYECKUM YCNOBUAM U APYITMM HOPMAaTUBHbIM
pokymeHTam (MK-7).

AHHOTauus NpeaaMNNOMHON NPaKTUKK

1. Uenu npeaaMnnomMHoON NpakTUKK
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Llenamu npeaounnioMHOM MNpPaKTUKU SBASAOTCA: cOOp mMatepuanoB M NoarotoBka K
HanMcaHWo BbINYCKHOW KBanudukaumoHHon paboTbl (Marnctepckon aucceprauumn); npuobpe-
TEeHMe CTYAEHTOM OMnbiTa B UCCNeOBaHUN akTyanbHOW Hay4YHOW Npobnembl Npu peLleHrm no-
CTaBMEeHHOM Hay4YHO-NpaKkTU4YeCcKon 3agadn.

2. 3apgauv npeaaunsIOMHON NPaKTUKK

3agayamu NpeaavniioMHoM NpakTUKUM B COOTBETCTBMU C NPOGUIbHOM HanpaBrieHHOCTbIO
obpasoBaTernbHOM NporpaMMbl U BuaamMm NpodeccuoHanbHon AeaTenbHOCTM SABMSOTCS:

Haquo-uccneaoeameanKaﬂ oesimesibHoCMmb:

noaroToBka Hay4yHO-TEXHUYECKMX OTYETOB, 0630poB, pedepaTos, NybnmMkaunn no pe-
3ynbTataM BbIMOMIHEHHbLIX WCCeAOBaHWW, MNOAroToBKa M nNpefcTaBneHne [JOoKMagoB Ha
Hay4Hble KOHPEPEHLMN N CEMUHAPBI;

doukcauma n 3awmTa 00 bEKTOB UHTENNEKTYanbHOM COBCTBEHHOCTH;

MPOEKMHO-KOHCMPYKMOpCKasi 0esimefibHOCMb!

aHalrm3 COCTOAHUA Hay‘-IHO-TeXHI/I‘-IeCKOI7I I'IpO6J'IeMbI nyTem nop,6opa, N3yvyeHnda ¢
aHanumsa nntepaTtypHbIX 1 NaTEHTHbIX NCTOYHUKOB.

3. MecTo 1 Bpemsi npoBeAeHUA NpeaauNIoOMHON NPaKTUKN

MpepounnomHas npakTuka NPOBOAUTCA Ha MPOMUbHBIX MpeanpuaTusx, upmax u
opraHusauusx, nmbo B CTPYKTYpHbIX nogpasgeneHunsx BopoHexckoro rocygapCTBEHHOrO
YHMBEpCUTETA, Hay4YHas 1 npakTnyeckas AesaTenbHOCTb KOTOPbIX CBA3aHa C UCNOfb30BaHNEM
NPOEKTHbIX N UHPOPMALIMOHHBLIX METOAOB N TEXHOSOMN B 06NacTn 9NEeKTPOHUKM U HAHOSMEK-
TPOHVKM.

Baszamu npeganMnnoMHOM NpakTUKK ABNAOTCSA:

- nabopaTtopHbin hoH Kadenpbl PU3MKM NOSTYNPOBOOAHUKOB M MUKPOINEKTPOHMKM
du3ndeckoro akynoteta yHuBepcuTeTa no nNpuBOPHO-TEXHONOMMYECKOMY W TOnosiornye-
CKOMY NPOEKTUPOBAHWNIO COBPEMEHHbIX U3OENNIA ANEKTPOHHOWN TEXHUKN;

- OAO «Hay4Ho-uccnegoBaTenbCKUN UHCTUTYT 3MEKTPOHHOW TexHuku» (HUNJT) (r.
BopoHex) u apyrne npodunbHble opraHn3aumm U NpeanpuaTus, YTo cooTBeTCTBYeT Tpebo-
BaHMaM degepanbHOro rocyaapCcTtBeHHOro obpasoBaTernbHOro craHgapTa HarnpasneHus
01.04.04 DneKTPOHMKa N HAHO3INEKTPOHMUKA.

Cpoku npoBedeHNs NpakTUKK: NpakTuka NpoBOAUTCA B 4 ceMecTpe 2 Kypca; npoaorn-
XUTEmNbHOCTb NpakTukn 4 Hegenwu (216 yacos/6 3eT).

4. ®opma npoBeAeHNA NpeaavunyioMHON NPaKTUKK - nNabopaTopHas, 3aBofckas
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5. CTpyKTypa n copgepxxaHve npeaaunsioMHON NPaKTUKN

O6Lwas TpyooeMKOCTb NpeaannsIoMHON NPaKTUKN COCTaBNsAeT 6 3a4eTHbIX eanHny, 216

4acos.
X % gz
18
Ne Paspensbl Buabl nponsBoacTBEHHOM paboThl g§- ®dopMbI TEKYLLEro
nln (aTanbl) Ha NpaKTuKe 9 § KOHTpOnA
NPaKTUKK S
TN
7P
228
&8
1 ([ModzomosumerbHbIU|COOp MaTepuanoB K MNOArOTOBKa K
amar HanMCcaHWO BbINYCKHOW KBanuduka-| 54
UMOHHOW  paboTbl  (MarncTtepckon
2 |O6pabomka u AHanus nuTtepaTtypbl, CBSI3aHHOW C
aHanu3 rosly4eHHou|npeAMeTHON  obnacTblo  Hay4yHo-| 54 |O630p nuTepaTtypsbl
UHgbopmayuu NpaKTUYECKNX nccnenoBaHnin
Bbibop u obocHoBaHME METOAOB WU
CPEACTB peLUeHNs TeopeTUYECKmUX O6ocHoBaHve  Me-
BOMPOCOB U 3KCMEPUMEHTanNbHbIX UC-| 19g [TOROB 1 CPEACTB
crnefoBaHM NOCTaBNEHHOW 3a4aum PeLLEHNA nocras-
NeHHoW 3aauu
3 |3kcnepumeHmarbHo- |Pa3paboTka nporpamMHOM  4YacTu OdopmnenHne npo-
uccriedosamersibCKUU |peLLEeHNs NOCTaBNEeHHON 3a4a4n 108 |rpammHoro obecne-
amarn YeHus
Pas3paboTka npoekTHOo- OdopmnerHne  pe-
KOHCTPYKTOPCKOWM U 3KCNEepUMEH- 3ynbTaToB MOAenu-
TanbHon HacTV pelueHns nocTaeneH- | ) |poBaHMa,  aKkcnepu-
HOW 3aga4n MEHTarnbHbIX Kccne-
AoBaHun,  Bepudu-
Kaumm
4  |BakmoyumerneHbil  |[logrotoBka 1 HanNMcaHUE BbIMYCKHON
amarn KBanugukaunoHHon paboTbl 54 | OchopmnieHmre BKP

6. KomneteHuuMm oGyuvarowerocs, copmupyembie B pe3ynbTaTe NPOXOXAEHUS
npeAnUNIIOMHOM NMPaKTUKK

B pesynbTtaTte npoxoxaeHusi AaHHOW NpeaguniioMHON NPakTUKKM 0ByvatoLWnnes OOIKEH
npuobpecTtn cneayowme NpakTMYeCcKMe HaBblkM, YMEHNS, OOLEKYNbTYPHbIE U NPOodeccmo-
HanbHble komneTeHumn: OMNK-2, 4, 5; MNK-3, 6, 7

obwernpogheccuoHasibHble KOMNemeHyuu:
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CMOCOBHOCTb BbISABMATbL €CTECTBEHHOHAYYHYIO CYLUHOCTb Mpobrnem, BO3HMKAKOLUX B
xoae npodeccnoHanbHON AEATENbHOCTU, NPUBMEKaTb AN UX PELLeHUs COOTBETCTBYHOLLMM
duamko-matemaTudeckun annapat (OlK-2);

rOTOBHOCTb MPUMEHATb COBPEMEHHbIE CPeaCcTBa BbIMNOMHEHUA W peaakTUPOBaHUSA
n3obpakeHnn N YyepTexxen N NOArOTOBKN KOHCTPYKTOPCKO-TEXHOSTOMMYECKOW AOKYMEeHTauuu
(OlK-4);

CMOCOBHOCTb MCMOMb30BaTb OCHOBHbIE MPUEMbl 00paboTKn K nNpeacTaBneHns aKkcne-
puMeHTanbHbIX gaHHbIX (OlK-5);

rpogheccuoHarbHble KOMIemeHyuu:

rOTOBHOCTb aHanuMsuMpoBaTb W CUCTEMATU3NPOBATb pe3ynbTaTbl UCCNeLOoBaHWUN,
npeacTaBnATb Matepuarbl B BUAEe HaydHbIX 0T4eTOB, Nybnukauun, npeseHtaumn (MK-3);
CcnocobHoOCTb paspabaTbiBaTb NPOEKTHYIO N TEXHNUYECKYIO JOKYMEHTauuMo, 0hopMIaTb
3aKOHYEHHble NPOEKTHO-KOHCTPYKTOpCKMe paboTs! ([MK-6);
FOTOBHOCTb OCYLLECTBIIATb KOHTPOSIb COOTBETCTBUSA paspabaTtbiBaeMbiX MPOEKTOB U
TEXHUYECKON AOKYMEHTauun ctanHgapTam, TEXHUYECKUM YCHOBUSIM U APYrMM HOPMaTUBHbLIM
aokymeHTam (MK-7).
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Bubnunorte4yHo-uHcpopmaumoHHoe obecnevyeHune

6.1. Hanuune yyebHom n yyebHo-MeTOOUYECKON NUTEPaTYPLI

MpunoxeHue 6

YpoBeHb, CTyrneHb 06pa3oBaHus, Bug obpasoBaTenbHOM

O6bem oHaa ydebHom 1 yuebHo-

KonunyectBo 3K3eM-

Jonsa n3paHuii, n3gaHHbIX 3a
nocnegHue 10 neT, oT o0OLLe-

Ne MEeTOAMYECKON NUTEepaTypbl nnspoB nuTepaTypbl
nporpammsbl (OCHOBHasA/4oMONHUTENbHASA), HaNpaBne-
n/n Ha ofHoro oby4ato- ro KonM4yecTBa 3K3eMMspoB
HWMe NoAroTOBKW, CreuuansHoCTb, Npodeccust Konunyectso Konuuecteo
. Lerocs (anst umkna F'C3 — 3a 5 neT)
HaMMEeHOBaHUN 3K3eMNNspoB
1 2 3 4 5 6
Bbicwee obpasosaHue, b6akasaspuam, OCHOBHas,
HanpaeneHue 11.03.04 BnekmpoHUKa U HaHO3IeKmMpo-
Huka, npogunib — WHMeepanbHass 371eKmMpPOoHUKa U
HaHO3/1eKMPOHUKa
B TOM Yncne no umMknam gUCLMNIH:
'yMaHUTapHbIW, coLmarbHbIA 1 SKOHOMUYECKUI 53 2205 44 92%
MaTemaTtnyeckui n eCTecTBeHHOHay4HbIN 78 3235 161 79%
IMpodpeccrnoHanbHbIN 42 738 47 88%
B TOM Yncne no umMknam gUCLMNIH:
basoBas 4actb 38 605 39 85%
BapunaTtunBHas 4YacTb 31 428 28 88%
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7.2. ObecneyeHne obpasoBaTenbHOro nNpouecca ouunanbHbIMU, NEPUOANYECKUMMU,
cnpaBO4YHO-6MBNMorpadnyeckMMmn n3gaHnamu,
Hay4YHOW NUTEPaTypOn 1 3NEKTPOHHO-OMBNIMOTEYHON CMCTEMOW

Konnyectso 04HOTOMHbIX
Ne _ Konnyectso 3K3EeMMNSAPOB, rooBbIX
Tunbl nspaHui .
n/n HaVMeHOBaHWUM 1 (UNN) MHOTOTOMHBIX
KOMMIIEKTOB
1 2 3 4
OdmumanbHble n3gaHns (COOPHUKM 3akOHOAATESbHbIX aKTOB, HOPMATMBHbLIX MPaBOBbIX
1. aktoB M kopekcos Poccuinckon ®epepaumm (0TAEMNbHO M3[aHHbIE, MPOAOKaoWmMecs 1 11 34
nepuogunyeckme))
2. OO6LWeCcTBEHHO-MONMUTUYECKNE U HAYYHO-MONYNSPHbIE Nepuognyeckne nsgaHns (kypHansl
1 rasetbl)
3. HayuHble nepuoguyeckne mspgaHuns (no npodunio (HanpaeneHHOCTM) obpasoBaTernbHbIX 85 93
nporpamm)
4. CnpaBo4Ho-6ubnmorpaduyeckne nsgaHus:
4.1. - SHUMKNoneaun (sHUMKonegMyeckne cnosapm) 17 25
4.2. - oTpacrneBble CnoBapu W cnpaBoYHUKM (MO Npodwnto (HanpaBneHHocTn) obpasoBa- 54 67
TeNbHbIX NporpaMm)
4.3. - TeKyLMe 1 peTpocnekTnBHble oTpacnesble bubnmorpadguyueckme nocobus (no npodu- 3 3
no (HanpaeneHHOCTN) obpasoBaTenbHbIX NPOrpaMm)
5. HayyHaga nutepatypa 3279 5764
6. HanmeHoBaHWe 9neKkTpoHHO-6MBNMoTEeYHON CUCTeMbl, NpedocTaBnsawoLen Bo3MOXHOCTL | OBC «M3patenscTBa «JlaHb»
KPYrnocyTO4YHOro ANCTaHUNOHHOIO MHAMBMAYANBHOrO A0CTYyNa AN kaxagoro obydvatowero- | 3B « Myilibrary»
Csl 13 NOBOM TOUKM, B KOTOPOW NMeeTCs AOCTynN K ceTh VIHTepHeT, aapec B ceT IHTEpPHET | BBC «YHuBepcuTeTckast 6ubnnoteka ONLINE»
OBC «KoHcynbTaHT cTyaeHTa»

Bcem O6y‘-IaIOLLI,MMCFI obecneveH OOCTyMn K SJ'IeKTpOHHO-6I/16J'II/IOTe‘-IHOIZ CUCTEME U IJTEKTPOHHOMY KaTanory



https://myilibrary.lib.vsu.ru/
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MaTtepuanbHO-TeXHU4Yeckoe obecneyeHue

MpunoxeHue 7

MaTepuranbHo-TexHn4yeckoe obecrneyeHme obpasoBaTenibHOro npowecca

OvcunnnuHbl MepeyeHb o6o0pyaoOBaHUA MecTo pacnonoxeHus

WcTopus JlekumoHHas ayamntopus: Hoytoyk Acer ASPIRE 5732ZG, npoektop | r. BopoHex, YHMBepcuTeTckasi nnowiagp,
BenQ MP515 a.1, ayg. Ne 239

dunocodns JlekumoHHas ayamntopusi: Hoytoyk Acer ASPIRE 5732ZG, npoektop | r. BopoHex, YHMBepcuTeTckas nnowiagp,
BenQ MP515 a.1, ayg. Ne 239

SKOHOMMKA JlekumoHHas aygutopus: Hoytoyk Acer ASPIRE 5732ZG, npoekTop | r. BopoHex, YHMBepcuTeTckas nnowiagp,
BenQ MP515 a.1, ayn. Ne 437

MpaBsoBeneHme JlekumoHHas ayamtopusi: Hoytoyk Acer ASPIRE 5732ZG, npoektop | r. BopoHex, YHMBepcuTeTckas nnowiagp,

BenQ MP515

0.1, aya. Ne 239

MHOCTpaHHbIN SA3bIK

ﬂVIHI'a(bOHHbIﬂ KabuHeT c nakeTamm ayanmo n Bngeo Kaccet

r. BopoHex, YHMBepcuTeTCcKas nnowab,
4.1, ayg. Ne 231

Couwnonorus

JlexumnoHHas aygutopus: Hoytbyk Acer ASPIRE 5732ZG, npoekTtop
BenQ MP515

r. BopoHex, YHuBepcuteTckas nnowlagb,
a.1, ayg. Ne 239

o MynbTumeauiHeli  kabuHeT kadbegpbl DM n M3: HoytOyk | r. BopoHex, YHuBepcuTeTCkas nnowaab,
Pycckuit A3biK 1 KynbTypa peqn emachines €510, npoektop Panasonic PT-LC55E 4.1, ayg. Ne 218
o JlekumoHHass aygutopusa: Hoytbyk ASUS K50AF, npoektop | r. BopoHex, YHuBepcutetckas nnowagp,
MaTtematnueckuit aHanns Samsung SP-M200S. 4.1, ayg. Ne 430
JlekumoHHass aygutopusa: Hoytbyk ASUS K50AF, npoektop | r. BopoHex, YHuBepcutetckas nnowagp,
AHaNNTM4HeCKas reomeTpus Samsung SP-M200S. 4.1, aya. Ne 430
o JlekumoHHass aygutopusa: Hoytbyk ASUS K50AF, npoektop | r. BopoHex, YHuBepcutetckas nnowagp,
JnHerHas anrebpa Samsung SP-M200S. 0.1, ayn. Ne 430
. o JlexumoHHass aygutopus: Hoytbyk ASUS K50AF, npoektop | r. BopoHex, YHuBepcuteTckasi nnowagp,
BeKTOprIVI N TEH30pPHbIN aHarnm3 Samsung SP-M200S. .1, aya. Ne 430
Teopusa pyHKLMIA KOMMNEKCHOrO ne- JlexumoHHast aygutopusi: Hoytbyk ASUS K50AF, npoektop | r. BopoHex, YHnBepcuteTckasi nnowagp,
PEMEHHOr0 Samsung SP-M200S. 0.1, ayn. Ne 430
JlexumoHHast aygutopusi: Hoytbyk ASUS K50AF, npoektop | r. BopoHex, YHnBepcuteTckasi nnowagp,
lect)cbepeHumaanble ypaBHeH/A Samsung SP-M200S. 4.1, ayn. Ne 430
WHTerpanbHble ypaBHEHUS 1 Bapua- JlexumoHHast aygutopusi: Hoytbyk ASUS K50AF, npoektop | r. BopoHex, YHnBepcuteTckasi nnowagp,
LIMOHHOE MCYUCTIeHMEe Samsung SP-M200S. 0.1, ayn. Ne 430
Teopusi BEpOSATHOCTEN U MaTemMaTun- MynbTumeauiHbii - kabuHeT Kadegpbl PMM n M3: HoyTOyk | r. BopoHex, YHUBepcuTeTCKas nnoLwlaab,
yeckas craTucTuka emachines €510, npoekTop Panasonic PT-LC55E a.1, ayn. Ne 218
JlekumoHHass aygutopusa: Hoytbyk ASUS K50AF, npoektop | r. BopoHex, YHuBepcutetckas nnowagp,

MeToabl MaTemMaTUyeckon OU3NKn

Samsung SP-M200S.

4.1, ayn. Ne 430
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YncneHHble MeToabl

MynbTumegunHbli  kabuHeT kadbegpbl OIM n M3: HoyTbyk

emachines €510, npoekTop Panasonic PT-LC55E

r. BopoHex, YHuBepcuteTckasn nnowiaasb,
0.1, aya. Ne 218

NHopmMaLMOHHbIE TEXHOSOrMK

JlabopaTtopusa BblMMCAMTENBHBIX CUCTEM U MaTeMaTUYecKoro mMoae-
nvposaHus: komnbtoTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuMBepcuTeTCcKkas nnowanp,
4.1, ayan. Ne 146

Qkonoruga

JlekumoHHaga ayantopus: Hoytbyk Acer ASPIRE 5732ZG, npoekTop
BenQ MP515

r. BopoHex, YHuBepcuteTckas nnowagb,
4.1, ayn. Ne 436

dusnka

JlekumoHHas ayguTopus: ASUS K50AF,

Samsung SP-M200S.

HoyTtbyk NpoeKTop

r. BopoHex, YHuBepcuteTckas nnowagb,
4.1, ayg. Ne 430

KBaHTOBas MexaHuka u ctaTuctmye-
ckasi pumsvka

JlekumoHHag ayauTtopus: Hoytoyk Acer ASPIRE 5732ZG, npoekTop
BenQ MP515

r. BopoHex, YHuBepcuteTckas nnowagb,
4.1, ayg. Ne 321

be3onacHOCTb Xn3HeaeAaTenbHOCTH

MynbTumeauniiHeli  kabuHeT kadbegpbl OMMN n  M3:

emachines €510, npoektop Panasonic PT-LC55E

HOYTOYK

r. BopoHex, YHuBepcuteTckas nnowiaasb,
a.1, ayg. Ne 218

dunsnyeckada KynbTypa

CnopTvBHBIN 3an: rMMHAcTUYeckme CTeHkn (4 wr), 6pycbsa (2 wr.),
maTtbl rumHacTudeckne (10 wr.), raHtenmn (8 wrT.), 6ackeTbOMNBHBIE
WnThl (2 WwT), BonenbonbHasa ceTka, CETKM ANt Urpbl B 6aAMUHTOH,
H6ackeTbonbHble M BonenbonbHble MauM (20 wT), 6agMWHTOHHLIE
pakeTKu, BONaHbl U Ms4mn, obpyym (25 wr.).

r. BopoHex, YHuBepcuteTckas nnowiaab,
n.1, nom.1, B nut. A, A1, a1, a2, a3, a4,
ayn. Ne 300

dunsuka nosynpoBoAgHUKOB

Jlabopatopuss umsmkn nNonynpoBOAHMKOB: UMGpPOdbIe OCUMNIIO-
rpadbl AKUIM 4115/4A (6 wr.), pyHKUMOHanbHbIE reHepaTopbl Rigol
DG1022 (6 wr.), y4ebHbin komnnekc NI Elvis 1l ¢ MO LabView,
Multisim, aBTOMaTU3NPOBaHHbLIN NabopaTopHbIA CTEHA ANs Uccre-
aoBaHusa apdekta Xonna, nctovHmkn nutanmna 13PP-30-30 (3 wrT.),
reHepatop curHanoB [4-153, komnbtoTepbl Pentium Dual Core
(4 wT.)

r. BopoHex, YHuBepcuteTckasn nnowiaas,
0.1, aya. Ne 138

Kpuctannorpadwus v kpuctannodgpu-
3uKa

JlexumoHHas aygutopusa: Hoytbyk Acer ASPIRE 5732ZG, npoekTtop
BenQ MP515

r. BopoHex, YHuBepcuteTckas nnowagb,
4.1, ayg. Ne 321

dusmka KoHAEHCHU poBaHHOIo COCTOA-
HUA

JlekumoHHas aygutopusa: Hoytbyk Acer ASPIRE 5732ZG, npoekTtop
BenQ MP515

r. BopoHex, YHuBepcuteTckas nnowagb,
4.1, ayg. Ne 321

MaTepuanbl 3NeKTPOHHON TEXHUKM

YyebHasa nabopaTopusi TEXHONOrMKU NONYNPOBOAHMKOBBIX MaTepua-
noB 1 npubopoB: MOCT BaKyyMHbIN yHuBepcanbHbin BYT1-4, ycTa-
HOBKa BaKyyMHOr0 MHOroCnonHoro HanbiieHms YBH-2M-1

r. BopoHex, np. Pesontounn, 24, kopnyc
3, ayn.108

OCHOBbI TEXHOMOMMN 3NEKTPOHHOMN
KOMMOHEHTHOW 6asbl

Y4yebHasa nabopatopusi TEXHONOrMM NOMNyNnpOBOAHUKOBBIX Matepua-
noB 1 npubopoB: MOCT BaKyyMHbIN yHuBepcanbHbin BYT1-4, ycTa-
HOBKa BaKyyMHOr0 MHOroCnonHoro HanbiieHms YBH-2M-1

r. BopoHex, np. Pesontounn, 24, kopnyc
3, ayn.108

MeTpOJ'IOFI/IFI, CTaHgapTun3auna 1
TEXHNYECKNE U3MEPEHNA

JlaGopaTtopusi HAHOCKOMMM U HAHOTEXHOSOIMI : CKaHUPYIOLLME 30H-
AoBble Mukpockonbl Solver P47-Pro, FemtoScan Online; Jlabopa-
TOPUS ANEKTPOHHOW MWKPOCKOMWUW: 3MNEKTPOHHbIA MuKpockon JSM-
6380LV c aHeprogucnepcuoHHon npuctaskon INCA Energy-250

r. BopoHex, YHuBepcuteTckasa nnowagb,
0.1, aya. Ne 142

dunsnyeckmne ocHoBbI ONEKTPOHUKN

JlaGopatopusi hm3mknm nonynpoBOAHMKOB: Uudpodblie ocumnmno-
rpacpbl AKNIM 4115/4A (6 wrT.), dhyHKUMOHaNbHbIE reHepaTopsl Rigol
DG1022 (6 wT.), y4ebHbIn komnnekc NI Elvis 1l ¢ MO LabView,

r. BopoHex, YHMBepcuTeTCcKasa nnowiapb,
a.1, ayn. Ne 138
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Multisim, aBTOMaTU3NPOBaHHbIN NabopaTopHbI CTEHA ANS Uccre-
aoBaHus achdekra Xonna, uctovHmkn nutanms 13PP-30-30 (3 wr.),
reHepaTtop curHanoe [4-153, komnbtoTepbl Pentium Dual Core
(4 wT.)

TBepaoTenbHas anekTpoHUKa

JlaBopaTtopusa uamkn nNoNynpoBOAHMKOB: LMdpodbie OCLUNNO-
rpadbl AKUM 4115/4A (6 wr.), pyHKunoHanbHble reHepaTopsl Rigol
DG1022 (6 wr.), y4ebHbin komnnekc NI Elvis Il ¢ MO LabView,
Multisim, aBTOMaTU3NMpPOBaHHbLIN NTabopaTOpHbIA CTEeHO ANns uccre-
AoBaHusa addekTa Xonna, UCToYHUkM nutandmsa 13PP-30-30 (3 wr.),
reHepatop curHanoB [4-153, komnbioTepbl Pentium Dual Core
(4 wr.)

r. BopoHex, YHuBepcuteTckas nnowagb,
4.1, ayg. Ne 138

HaHOSJ'IeKTpOHMKa

JlabopaTtopuss umsmkn nNonynpoBOAHMKOB: UMGpOdble OCUMNIIO-
rpadbl AKUM 4115/4A (6 wr.), pyHKUMOHanbHbIEe reHepaTopbl Rigol
DG1022 (6 wr.), y4ebHbin komnnekc NI Elvis 1l ¢ MO LabView,
Multisim, aBTOMaTU3NPOBaHHbIN NabopaTopHbI CTEHA ANS Uccre-
JoBaHusa addekTa Xonna, UCToOYHUKM nutanmsa 13PP-30-30 (3 wr.),
reHepatop curHanoB [4-153, komnbtoTepbl Pentium Dual Core
(4 wT.)

r. BopoHex, YHuBepcuteTckas nnowiaas,
0.1, aya. Ne 138

OcHOBbI NPOEKTUPOBAHNSA 3MEKTPOH-
HOM KOMMNOHEHTHON basbl

JlabopaTtopusa MUKPO- U HAHOLM3ANHA B SMNEKTPOHUKE: KOMMbIOTEPDI
Pentium Dual Core (3 wrt.)

r. BopoHex, YHuBepcuteTckas nnowiaasb,
a.1, ayg. Ne 140

Teo peTn4yeckmne OCHOBbI 3J1EKTPO-
TEXHUKA

Jlabopatopusi u3mkm nonynpoBOAHMKOB: uUndpodble ocumnno-
rpadbl AKUM 4115/4A (6 wr.), pyHKunoHanbHble reHepaTopsl Rigol
DG1022 (6 wr.), y4ebHbin komnnekc NI Elvis Il ¢ MO LabView,
Multisim, aBTomMaTM3anpoBaHHbIV TabopaTopHbIN CTeHA Ans uccne-
AoBaHusa adpdekta Xonna, UCTouHnkM nutandmsa 13PP-30-30 (3 wr.),
reHepaTtop curHanoB [4-153, komnbtoTepbl Pentium Dual Core
(4 wT.)

r. BopoHex, YHuBepcuteTckas nnowagb,
a.1, ayg. Ne 138

I/IH>|<eHepHa$| N KOMMblOTEPHAA rpa-

domka

JlabopaTtopusa BblMMCAMUTENBHBIX CUCTEM U MaTeMaTU4Yeckoro mMmoae-
nuposaHua: koMmnbtoTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuteTckas nnowagb,
4.1, ayg. Ne 146

CxeMoTexHuka

JlaGopatopusi hm3mknm NonynpoBOAHMKOB: uUudpodble ocumnno-
rpacpbl AKNIM 4115/4A (6 wrT.), dhyHKUMOHaNbHbIE reHepaTopsl Rigol
DG1022 (6 wrt.), y4ebHbin komnnekc NI Elvis 1l ¢ MO LabView,
Multisim, aBToOMaTU3NPOBaHHbLIN NabopaTopHbIA CTeHO ANs uccre-
noBaHusa acpdekta Xonna, nctouHmkn nutanmnsa 13PP-30-30 (3 wr.),
reHepaTtop curHanos [4-153, komnbtoTepbl Pentium Dual Core
(4 wT.)

r. BopoHex, YHuBepcuteTckasn nnowiaasb,
a.1, ayn. Ne 138

dU3MKO-XMMUYECKNE OCHOBLI MaTe-
pvanoBefeHnst A MUKPO- U HaHO-
SMNEKTPOHUKM

JlaGopaTtopusi aNeKTPOHHON MUKPOCKOMMWM: SMNEKTPOHHbIA MUKPOCKOM
JSM-6380LV ¢ aHeproagucnepcuoHHon npuctaskon INCA Energy-
250

J'Ia6opaTopv|s| BbIYUCIIUTEINbHbIX CUCTEM U MaTeEMaTU4eCcKoro moge-
nnpoBaHus: komnbtoTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuteTckasa nnowagb,
0.1, aya. Ne 142

r. BopoHex, YHuBepcuteTckas nnowagb,
0.1, aya. Ne 146
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Cucrembl aBTOMaTU3NPOBAHHOMO
npoekTnposaHuna NC

JlTabopaTtopusa BblMUCIUTENBHBIX CUCTEM U MaTEMaTUYECKOro Moje-
nupoBaHus: koMnbtoTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuteTckasa nnowanb,
0.1, aya. Ne 146

CneuuanbHbi U3NYECKUA NPaKTK-
KyM No NonynpoBOAHNKOBbLIM Npubo-
pam

Jlabopatopua CBY n MOIN-npnbopoB: M3MEPUTENU XapaKTEPUCTUK
n/n npubopos J12-56 (3 wrT.), uameputenn RLC E7-12 (2 wT.), oc-
umnnorpadbl C1-68 (3 wr.), nctouHmkm nutanHusa 13PP30-30 (2 wr.),
reHepartopbl UMnynbcoB 5-54 (2 wT.)

r. BopoHex, YHuBepcuteTckas nnowlaasb,
0.1, aya. Ne 224

CneuunanbHbI U3NYECKUA NPaKTn-
KyM no dpu3snke nosnynpoBOgHUKOB

JlaBopatopua CBY 1 MAIM npnbopos: MaMepuTenu xapakTepucTuk
n/n npubopos J12-56 (3 wrt.), nsmeputenn RLC E7-12 (2 wr.), oc-
uunnorpadel C1-68 (3 wT.), uctounnkun nutaHma 13PP30-30 (2 wr.),
reHepatopbl MMnynbcoB [5-54 (2 wT.)

r. BopoHex, YHuBepcuteTckas nnowagb,
a.1, ayg. Ne 224

NHdpopmaTrka n nporpammmpoBaHmne

JlabopaTtopusi BbIYMCANTENBHBLIX CUCTEM U MaTemMaTUyYecKoro mMoae-
nuposaHus: komnbtoTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuteTckaa nnowanb,
a.1, ayg. Ne 146

OﬂepaLl,VIOHHble CUCTEMbI N A3bIKA

JlabopaTtopusi BbIYMCANTENBHBLIX CUCTEM U MaTeMaTU4YeCcKoro Moae-
nuposaHus: komnbtoTepbl Pentium Dual Core (10 wrt.)

r. BopoHex, YHuBepcuteTckaa nnowanb,
4.1, ayg. Ne 146

BeegeHve B UMHTerparnbHyl0 3rnek-
TPOHMKY U HAHO3MEKTPOHUKY

Jlabopatopusi usmkn nonynpoBOAHMKOB: uUndpodble ocumnno-
rpadbl AKUIM 4115/4A (6 wr.), pyHKUMOHanbHbIE reHepaTopbl Rigol
DG1022 (6 wr.), y4ebHbin komnnekc NI Elvis Il ¢ MO LabView,
Multisim, aBTOMaTU3NPOBaHHbIA NabopaTopHbI CTEHA ANs Uccre-
JoBaHusa addekTa Xonna, UCToYHUkM nutanmsa 13PP-30-30 (3 wr.),
reHepatop curHanoB [4-153, komnbtoTepbl Pentium Dual Core
(4 wT.);

JlaBopaTtopusi aNeKTPOHHON MMUKPOCKOMWUMW: 3NEKTPOHHbIV MUKPOCKON
JSM-6380LV ¢ aHeprogncnepcuoHHon npuctaskon INCA Energy-
250

r. BopoHex, YHuBepcuteTckas nnowiaab,
a.1, ayn. Ne 138, na6.7

BeeaeHue B S3bIkM NPOEKTUPOBAHMS
annaparypbl

JlabopaTtopusi BbIYMCANTENBHBLIX CUCTEM U MaTemMaTU4YecKoro Moae-
nuposaHus: komnbtoTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuteTckas nnowagb,
a.1, ayg. Ne 146

OnEeMEHTbI TEOPUN INEKTPUYECKNX
Lenen

Jlabopatopusi usmkm nonynpoBOAHMKOB: Undpodble ocumnmno-
rpadbl AKUM 4115/4A (6 wr.), pyHKkunoHanbHble reHepaTopsl Rigol
DG1022 (6 wrt.), y4ebHbin komnnekc NI Elvis Il ¢ MO LabView,
Multisim, aBTOMaTU3NPOBaHHbIN NabopaTopHbIA CTEHA AN Uccre-
noBaHusa acpdekta Xonna, nctouHmkn nutanmnsa 13PP-30-30 (3 wr.),
reHepaTtop curHanos [4-153, komnbtoTepbl Pentium Dual Core
(4 wT.)

r. BopoHex, YHuBepcuteTckasa nnowagb,
a.1, ayg. Ne 138

TeopeTnyeckne 0CHOBbI paanoanek-
TPOHMKM

JlaGopatopusi hm3mkm NonynpoBOAHMKOB: Uudpodble ocumnno-
rpacpbl AKNIM 4115/4A (6 wrT.), dhyHKUMOHaNbHbIE reHepaTopsl Rigol
DG1022 (6 wrt.), y4ebHbin komnnekc NI Elvis 1l ¢ MO LabView,
Multisim, aBToMaTM3NPOBaHHbLIN NabopaTopHbI CTEHA AN uccne-
AoBaHusa addekTa Xonna, uCTouHnkm nutandmsa 13PP-30-30 (3 wr.),
reHepatop curHanoB [4-153, komnbioTepbl Pentium Dual Core
(4 wT.)

r. BopoHex, YHuBepcuTeTckas nnowiaasb,
a.1, ayn. Ne 138

KomnbroTepHoe mogenimpoBaHue B

ﬂaGODaTOpMﬂ BbIYUCITUTESTIBHBIX CUCTEM N MaTteMaTu4eckoro moge-

r. BopoHex, YHuBepcuteTckas nnowagb,
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MUKPO- N HAHOJ3J1EKTPOHUKE

nupoBaHus: koMmnbtoTepbl Pentium Dual Core (10 wr.)

0.1, aya. Ne 146

YrnepogHble Matepuarnbl B 3NeKTpo-
HUKe

MynbTumeauinHeii kabuHeTt kadegpbl O n M3: HoyTOYK
emachines €510, npoekTop Panasonic PT-LC55E

r. BopoHex, YHuBepcuteTckas nnowagb,
a.1, ayg. Ne 218

MopenuposaHue B Matlab

JlTabopaTtopus BblMUCIUTENBHBIX CUCTEM U MaTEMaTUYECKOro Moje-
nnpoBaHus: komnbtoTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuteTckas nnowagb,
0.1, aya. Ne 146

OcCHOBbI TEXHOSOMNN U HTerpalbHbIX
cxXemM

YyebHasa nabopatopusi TEXHONOrMM NOMNYNpPOBOAHUKOBBIX Matepua-
noB 1 nNpubopoB: MOCT BaKyyMHbIA yHMBepcanbHbin BYT-4, ycTa-
HOBKa BaKyyMHOI0 MHOrOCNonHOro HanbiieHms YBH-2M-1

r. BopoHex, np. Pesontouun, 24, kopnyc
3, ayn.108

Mwu KPOCXEMOTEXHUNKA

Jlabopatopuss umsmkn nNonynpoBOAHMKOB: UMGpPOdble OCUMNIIO-
rpadbl AKUIM 4115/4A (6 wr.), pyHKUMOHanbHbIE reHepaTopbl Rigol
DG1022 (6 wrt.), y4ebHbin komnnekc NI Elvis Il ¢ MO LabView,
Multisim, aBToOMaTU3NpOBaHHbIN NabopaTopHbIN CTEHA ANS uccne-
AoBaHusa adpdekta Xonna, UCTouHnkm nutandmsa 13PP-30-30 (3 wr.),
reHepatop curHanoB [4-153, komnbioTepbl Pentium Dual Core
(4 wT.)

r. BopoHex, YHuBepcuteTckas nnowiaas,
0.1, aya. Ne 138

TpéxMepHble NHTerpanbHble CXeMbI

JlabopaTtopusi BbIYMCANTENBHBLIX CUCTEM Y MaTemMaTUyYecKoro mMmoae-
nvuposaHus: komnbloTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuteTckaa nnowanb,
4.1, ayg. Ne 146

KBaHTOBasa n ontnyeckasi AN1EeKTpo-
HUKa

JlabopaTtopusi BbIYMCANTENBHBLIX CUCTEM U MaTeMaTU4YecKoro Moae-
nuposaHua: koMmnbtoTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuteTckaa nnowanb,
4.1, ayg. Ne 146

TexHonorus matepuanoB MUKPO-,
ONTO- M HAHO3MEKTPOHMKN

Y4yebHasa nabopatopus TEXHONOrMM NonynpoBOAHUKOBbLIX Matepua-
noB 1 nNpubOpOoB: MOCT BaKyyMHbIN yHUBepcanbHbii BYT1-4, ycTa-
HOBKa BaKyyMHOro MHOroCnonHoro HanbineHns YBH-2M-1

r. BopoHex, np. Pesontouunu, 24, kopnyc
3, ayn.108

JTabopaTopus N0 TEXHONOIrNK

YyebHasa nabopaTopusi TEXHONOrMKU NONYNPOBOAHMKOBBLIX MaTepua-
noB 1 nNpubOpoB: MOCT BaKyyMHbIN yHUBepcanbHbii BYT1-4, ycTa-
HOBKa BaKyyMHOro MHOrOCNonHoro HanbineHns YBH-2M-1

r. BopoHex, np. Pesontounn, 24, kopnyc
3, ayn.108

JTabopaTopusi N0 MeTponornu

YyebHasa nabopaTopusi TEXHONOrMN NONYNPOBOAHMKOBBIX MaTepua-
noB 1 nNpubOpoB: MOCT BaKyyMHbIN yHUBepcanbHbii BYT1-4, ycTa-
HOBKa BaKyyMHOro MHOrOCNonHoro HanbineHns YBH-2M-1

r. BopoHex, np. Pesontounn, 24, kopnyc
3, ayn.108

MopenuposaHue B Matlab

JlabopaTtopusa BblMMCAMUTENBHBIX CUCTEM U MaTeMaTUYeCcKoro mMoae-
nvupoBaHus: komnbloTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuteTckas nnowampb,
0.1, aya. Ne 146

CpeactBa nsmepeHuin Ha 6ase
LabView

JlaGopatopusi m3mknm nonynpoBOAHMKOB: undpodble ocumnno-
rpadbl AKUM 4115/4A (6 wr.), pyHKUMOHanbHble reHepaTopbl Rigol
DG1022 (6 wT.), y4ebHbIn komnnekc NI Elvis 1l ¢ MO LabView,
Multisim, aBTOMaTU3NPOBaHHbIN NabopaToOPHbIA CTEHA ANSA UCcre-
AoBaHusa addekta Xonna, uctouyHunkm nutandmsa 13PP-30-30 (3 wr.),
reHepatop curHanoB [4-153, komnbioTepbl Pentium Dual Core
(4 wT.)

r. BopoHex, YHuBepcuteTckas nnowagb,
0.1, aya. Ne 138

MnKpOaneKTpoHuKa

JlaGopatopusi hm3mknm nNonynpoBOAHMKOB: Undpodble ocumnno-
rpacpbl AKNIM 4115/4A (6 wrT.), dyHKUMOHaNbHbIE reHepaTopsl Rigol
DG1022 (6 wT.), y4ebHbIn komnnekc NI Elvis 1l ¢ MO LabView,

r. BopoHex, YHMBepcuTeTCcKasa nnowiapb,
a.1, ayn. Ne 138
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Multisim, aBTOMaTU3NPOBaHHbIN NabopaTopHbI CTEHA ANS Uccre-
aoBaHus acbdekta Xonna, uctovHmkn nutanms 13PP-30-30 (3 wr.),
reHepaTtop curHanoe [4-153, komnbtoTepbl Pentium Dual Core
(4 wT.)

OcHoBbl npoekTupoanua MNJINC

JlTabopaTtopusi BbIYUCAUTENBHBLIX CUCTEM U MaTeMaTU4YecKoro Moae-
nvposaHus: komnbtoTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuteTckaa nnowanp,
4.1, ayg. Ne 146

®usmka n metponorna MAMM-cuctem

JlaBopaTtopusa uamkn nNonynpoBOAHMKOB: LMdpodbie OCLUNNO-
rpacpel AKNIM 4115/4A (6 wrT.), dhyHKUMOHaNbHbIE reHepaTopsl Rigol
DG1022 (6 wrt.), y4ebHbin komnnekc NI Elvis Il ¢ MO LabView,
Multisim, aBTOMaTU3NMpPOBaHHbLIN NTAabOpaTOPHbIN CTEHA ANS Uccre-
JoBaHusa addekTa Xonna, UCToYHUkM nutanmsa 13PP-30-30 (3 wr.),
reHepatop curHanoB [4-153, komnbtoTepbl Pentium Dual Core
(4 wr.)

r. BopoHex, YHuBepcuteTckas nnowagb,
a.1, ayn. Ne 138

dunsnka NOBEPXHOCTEN U FPAHUYHbIX
ABIMEeHUN

JNabopaTopus BbIYUCTIMTENBHBIX CUCTEM U MaTEMaTUYECKOro Moze-
nupoBaHusa: komnbtoTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuteTckas nnowab,
0.1, aya. Ne 146

BMOHaHOSJ'IeKTpOHI/IKa

Jlabopatopusa HaHockonuu n HaHoTexHonoruin LIKMHO BI'Y: ckaHu-
pyroLwmin 30H40BbIN MUKpockon Femtoscan 001,
CKaHUPYHOLNIA 30HA0BLIN MUKpockon Solver P47Pro.

r. BopoHex, YHuBepcuteTckas nnowanpb,
0.1, aya. Ne 142

YyebHas npakTuka

JNabopaTopus BbIYUCTIMTENBHBIX CUCTEM U MaTEMaTUYECKOrO Mofe-
nvpoBaHus: komnbloTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuteTckas nnowanp,
0.1, aya. Ne 146

M pounssoacTBeHHadA TeXHONorn4ye-
CKagd npaktuka

JTabopatopun n onbiTHoe npoussoacteo AO  HUNIT

r. BopoHex, yn. Ctapbix 60MbLUEBKKOB, 5,

Mpon3BOACTBEHHAs MpakTMka Mo
nony4yeHnto NpodeccnoHarnbHbIX
YMEHWI U OnblTa NPOEKTHO-
KOHCTPYKTOPCKOW AESATENBHOCTU

JlabopaTtopusa BblMMCAMTENBHBIX CUCTEM U MaTeMaTU4Yeckoro mMmoae-
nunposaHua: koMmnbtoTepbl Pentium Dual Core (10 wrt.);
Jlabopatopuu n onbiTHoe npoussoacteso AO  HUAUNIT

r. BopoHex, YHuBepcuTeTCKas nnowagp,
4.1, aya. Ne 146;
r. BopoHex, yn. Ctapbix 60mnbLUeBMKOB, 5,
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MpunoxeHue 8

KapgpoBoe obecneyeHune

KappoBoe obGecne4yeHue

KagpoBoe obecneyeHne obpasoBaTenbHOro npowecca

anBJ'Ie‘-IeHO 40 npeno,u,aBaTeneVl
Bcezo
NmetroT Y4€eHYH CTEelNneHb, ydeHOoe 3BaHne 38 , U3 HUX
JOKTOPOB Hayk, ﬂpO(beCCOpOB 7 ;
BeayLmnx cneunanmncrtoB 8 .

95% npenopaBaTenen UMelT Yy4eHYIo CTeneHb, y4eHoe 3BaHne; 20% npenogaBaTterel NpuBneyYeHsbl U3 Yucna BeayLumx cneumnanmncTos,
4YTO COOTBETCTBYET TpeboBaHUSIM CTaHAapTa.

Bce npenopaeaTtenu Ha perynsipHO OCHOBE 3aHMMatOTCS Hay4YHO-METOAMYECKON AEATENbHOCTLIO



