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1 O6LWwme nonoxeHus

1.1 OcHoBHasa obpa3oBaTenbHasa NporpamMmma akageMumyeckoro bakanaspuara, peanu-
syemana @DIrboOY BO «Bl'Y» no HanpaBneHuto noarotoBku 11.03.04 «InNeKTpoOHUKa WU
HaHO3MNeKTPOHUKay, npodpunb «UMHTerpanbHas 3fIeKTPOHUKA U HAHOINEKTPOHUKa»

KBanudmkaumsa, npucBamBaemas BbinyCKHMKaM — 6akanaBp

OcHoBHas obpasoBaTenbHas nporpamma, peanudyemasi B BopoHexXckom rocyaapcTBeH-
HOM YHMBepcuUTeTe Mo HanpasneHuto nogrotoskn 11.03.04 «3NEeKTPOHUKA N HAHOJMEKTPOHM-
ka» no npocunto «MHTerpanbHasa anekTPoHUKa N HAHOJANEKTPOHMKa», NpeacTaBnsaeT cobon cu-
CTEMY [OKYMEHTOB, pa3paboTaHHyl C yvyeTom TpeboBaHui pbiHKa TpyAda, Ha ocHoBe dene-
panbHOro rocyaapcTBeHHOro obpasoBaTenibHOro ctaHaapTa No COOTBETCTBYHOLLEMY Hanpasne-
HWIO NOAroTOBKM BbicLLero obpasosanus (ProC BO).

OOIN BO pernameHtTpyeT uenu, oxuaaemble pesyrbTaTbl, COAep)XaHue, YCroBuUS U
TexHonornm peanusaumm obpasoBaTeribHOro npolecca, OLeHKy Ka4ecTBa NoAroToOBKN BbIMyCK-
HWKa NO AaHHOMY HanpaBfeHWO MOArOTOBKM M NpOoduno 1 BKOYaeT B ceba: y4ebHbin nnaH,
paboumne nporpaMmbl y4eBHbLIX KYpCcOB, NPeaMeTOB, ANCUMMNNUH (MOAyNnen) n gpyrne martepua-
nbl, obecneunBaroLLmMe Ka4eCcTBO MOAroTOBKM OBy4YalolMXCs, a Takke nporpammbl y4eBGHon m
NPOW3BOACTBEHHbIX MPAaKTUK, KaneHOapHbIn y4ebHbl rpadnk U Metoanyeckme mMartepuansl,
obecneynBaloLLme peanmsaunio COOTBETCTBYHOLEN 0bpa3oBaTeSIbHON TEXHOMOMMMN.

OcHoBHbiMM  nonb3oBaTenammn OOl  saBnalTCA: pyKoBOACTBO,  Npodheccopcko-
npenogaBaTenbCKUn cocTaB U CcTyaeHTbl BIY; rocyaapCTBeHHble aTTeCcTaumMoOHHbIE N 3K3aMe-
HaUWOHHbIE KOMUCCUK; 0bbeanHEHNs cneunanucTtoB M paboTtogaTtenen B COOTBETCTBYHOLLEN
chepe npodeccnoHanbHOM OeATENbHOCTU; YNOSTHOMOYEHHbIE FOCYyAapCTBEHHbIE OpraHbl MC-
NMOSMMHUTENBHOM BIlACTW, OCYLLECTBNAIOLIME aKKpeaUTaumio M KOHTPOSib KayecTBa B cuUcTeMe
BbiCLLEro obpasoBaHus.

OcHoBHas obpasoBaTernbHasa nporpaMma peanua3yeTcs C NpUMEHEHNEM SNEKTPOHHOMO
0By4YeHnsa N gUCTaHLMOHHbIX 06pa3oBaTeNbHbIX TEXHOMOMMN.

1.2 HopmaTtuBHbIe fOKYMeHTbI Ansa paspabotku OOl 6akanaBpmuaTa no HanpaBneHUo
noarotoBku 11.03.04 «ANEeKTPOHUKA N HAHOINEKTPOHUKaA»

HopmaTtueHyto npasoByto 6a3y paspabotkm OOl akagemudeckoro b6akanaspuata no
HanpasneHmto nogrotoekn 11.03.04 «ONeKTpOHMKA M HAHO3NEKTPOHMKa» No npodunio «MHTe-
rpanbHasi 3NeKTPOHMKa U HAHOJIMEKTPOHUKa» COCTaBNAOT:

- ®epepanbHbIn 3akoH Poccuinckon depepaumm ot 29.12.2012, Ne 273-d3 «O6 obpaso-
BaHuu B Poccunckon ®egepaumm» (C nocrneayowmmm N3MEHEHUAMUN U SONOSTHEHUSMU);

- YcTaB dpegeparnbHOro rocyaapCTBEHHOro GoaKeTHOro obpasoBaTenbHOMo yYpexaeHus
BbiCcLLero obpasoBaHunsi « BOpOHEXCKMIA rocygapCTBEHHbIN YHUBEPCUTETY, YTBEPXKAEHHbIA NpU-
ka3 MuHo6pHaykmn Poccum ot 04.09.2015 Ne977;

- ®egepanbHbI rocygapcTBeHHbIM obpasoBatenbHbin cTangapT (PrOC) no HanpaBneHuto
nogrotoBkn 11.03.04 «OnekTpoHMKA W  HaAHOJMEKTPOHMKA»  BbICWIEro obpasoBaHuS,
yTBEpXAEHHbIM npukaszom MuHuctepctBa obpasoBaHust U Haykm Poccunckon degepaumm ot
12.03.2015, Ne218;

- Mpwukaz MwuHoGpHaykn Poccum ot 19.12.2013 Ne1367 «O6 yTtBepxaeHun [lopsagka
opraHMsaumm U1 ocylecTBreHns obpasoBaTenbHOW AeATenbHOCTU NOo obpasoBaTenbHbIM
nporpaMmmamMm  Bbicwero obpasoBaHuss — nporpammam  Gakanaepuarta, nporpammam
crneunanurteTa, nporpaMmmamM MarmcTpaTypbi».

MogroToBka BeOAETCS B COOTBETCTBUM:

— nuueHsven degepanbHoM cnyxbbl No Haas3opy B cdepe o0O6pasoBaHUA W Hayku
oT 10.11.2015 Ne 3451-06 cepum 907101 Ne0008772, per. Ne1841, cpok LenCTBUSA -
©eccpoyHo;

—  pelleHnaMM YYeHoro coBeTa yHuMBepcuTeTa.

Kpome Toro, fiokanbHbIMM akTamu rno opraHmsaumm y4ebHoro npouecca aBnsoTCA:
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- y4ebHbIM nnaH nogrotoBku 6akanaBpoB no HanpasneHuto 11.03.04 «3nekTpoHuka u
MUKPOIMEKTPOHMKa» MO Npodunto «MHTerpanbHas afekTPoOHMKa N HAHO3MEKTPOHMKa», yTBep-
XOEHHbIN Y4yeHbIM coBeTOM dmnamyeckoro pakyrnbTeTta 26.04.2018, npoTtokon Ned (c nameHe-
Huamm 2019, 2020 rr.);

- ctangapt yHusepcuteta CT BI'Y 2.1.02 — 2015 Cuctema MeHeXMeHTa KadecTsa.
ocynapcTBeHHass uToroBasi aTtTectaumMsi no obpasoBaTeribHbIM  NporpaMmamM  BbiCLUEro
obpasoBaHuss — nporpammam 6GakanaeBpuaTa, nporpammam crneumanuteTa u nporpaMmmam
mMaructpatypbl. O6wme TpeboBaHNA K cogepXaHUIo U NOPSIAOK NPOBEAEHUS;

- ctaHgapT yHuBepcuteta CT BI'Y 2.1.02 1103046 — 2015 Cuctema MeHeOXMeHTa
KadyecTBa. [ocymapcTBeHHas  uToroBasi attectauus. CTpykTypa M coaepXaHue
rocyfapCTBEHHbIX aTTeCTaUMOHHbIX WUCMbITaHUMA NO HanpasrieHuio nogrotoBkm 11.03.04 —
«ONEeKTPOHMKA N HAHO3NEKTPOHMKa», bakanaspuaTypa. Bbicluee obpasoBaHue;

- lonoxeHne o nopsake nposedeHUst NpakTMK B BopoHexXckoMm rocygapCTBEHHOM
yHuBepcuteTe no HanpasneHuno nogrotoBkn 11.03.04 «OnNeKTpOHWKaA M HAHOSMEKTPOHMKAY.
Bbiclwee obpasoBaHue;

- [lonoxeHne 06 uWHGOpMaunoOHHO-OOpasoBaTenbHoM  cpeae  BopoHexckoro
rocyaapCTBEHHOIo yHUBEpCUTETa, BBEAEHHOIO B AeCTBUE Npukasom pektopa ot 24.06.2016,
Ne0596 (B pegakumm npukasa ot 29.11.2017, Ne 0956).

1.3 OGLwan xapakTepuctuka OCHOBHOW OGpa3oBaTeNibHOM NporpamMmmbl Bbicllero o6-
pa3oBaHuA

1.3.1 Uenb peanusauuun OOI

OOIM BO no HanpaeneHuto noarotoBkn 11.03.04 «OnNeKTpOHMKA M HAHOSIMEKTPOHMKA»
NMeeT CBOEWN Lienbio pasBuTue y oby4yarowmxcsa IMYHOCTHBIX KayecTB, a Takke hopmmnpoBaHme
00LLEKYNbTYPHLIX YHUBEpPCAnbHbIX (OBLEHaYyYHbIX, COLMarbHO-IIMYHOCTHbLIX, MHCTPYMEHTarb-
HbIX) M NPOeCcCnoHarnbHbIX KOMNETEHUMI B cOOTBETCTBUN € TpebosaHuammn ®IOC BO no pak-
HOMY HanpaBiEHMIO NOArOTOBKM.

B obnactu BocnutaHma uenbto OOl no HanpaeneHunto nogrotokn 11.03.04 «3nekTpo-
HUKa M HAHOSMNEKTPOHMKAY SIBNSIETCA (DOPMUPOBAHNE COLMANbHO-NTMYHOCTHbBIX Ka4yecTB CTyaeH-
TOB: LleNneyCTpeMIEHHOCTU, OPraHN30BaHHOCTU, TPYAotobusa, OTBETCTBEHHOCTU 3@ KOHEYHbIN
pesynbTaT CBOen NpodeccrMoHanbHOM OEeATENbHOCTUN, rPaXXaaHCTBEHHOCTN, YMEHMIO paboTaTb
B KONMEKTMBE, KOMMYHMKABEeNbHOCTU, TONEPAHTHOCTU, NOBbILLEHNE UX OBLLEN KYyNbTYpbl.

B obnactn obyyeHus uenoto OOl BO no Hanpaenexuto nogrotoBkn 11.03.04 «3Onek-
TPOHMKA N HAHOJNEKTPOHMKA» SABNSETCS NoflydyeHne pyHAamMeHTanbHbIX 3HaHUM N0 AUCUMUNIIU-
Ham obLleHay4yHOro n NpodeccnoHanbHOro LMKIoB, a Takke yrnybneHHoro npodeccmoHanbHo-
ro obpasoBaHuWsA, NO3BOMAKOLLEro BbINYCKHMKY ob6nagatb yHMBEpcanbHbiIMM W NpPeaMeTHO-
cneunanmanpoBaHHbIMU KOMMNETEHLMSAMN, CNOCOBCTBYOLLMMM €ro coumanbHON MOOUNBHOCTU K
BOCTpebOoBaHHOCTU Ha pblHKE Tpyaa, obecneymBaroLMMn BO3MOXHOCTb ObICTPOro M caMoCcToS-
TENbHOro NpMobpeTeHNst HOBLIX 3HAHUIN, HEOOXOAMMbLIX ANS aganTauun U ycnewHon npodec-
CMOHanNbHON OeATENbHOCTN B 06NaCTX 3NEKTPOHUKN N HAHOINEKTPOHMKMN.

1.3.2 Cpok ocBoeHusi OOl

Cpok ocoeHusi OOl BO no HanpaeneHuto noarotoekn 11.03.04 «ONeKTpoOHMKA U HaHO-
3NeKTpoHuKa» - 4 roga. dopma obyyeHnsa — oyHas.

1.3.3 Tpyaoemkoctb OOI

TpyaoemkocTb ocBoeHuns ctyaeHToMm gaHHonm OOl BO 3a Becb nepuoa obyyeHus B co-
otBeTcTBMM ¢ ®IOC BO no gaHHomy HanpaBneHuto coctasnsieT 240 3a4eTHbIX eguHuL U
BKMOYaeT BCe BUOblI ayaUTOPHON M CaMOCTOATENbHON paboTbl CTyAEHTa, NPaKTUKM U BpeMms,
OTBOAMMOE Ha KOHTPOIb KadecTBa ocBoeHunsa ctygeHtom OOIT BO.

MuHUManbHbIi 06bEM KOHTaKTHOM paboTtbl — 4294 vaca.

1.4 Tpe6boBaHUA K aBUTYpPUEHTY

Ons oceoennss OOl BO nogrotoekn 6akanaBpa abuTypueHT OOMMKEH MMETb OOKYMEHT
rocygapcTBeHHoro obpasua o cpegHem (nonHom) obuiem obpasoBaHUM unm cpegHem npogec-
CMoHanbHoOM 0bpa3oBaHuN.
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2. Xapaktepuctuka npodeccmoHanbHon aeAaTenbHOCTU BbinyckHuka OOl 6akanaBpuarta
no HanpaBneHuto NoaroToBkn 11.03.04 «DNeKTPOHMKA U HAHOINEKTPOHUKa»

2.1 O6nacTtb npoceccnoHanbLHOM AeATENbHOCTU BbINYCKHUKA

B cootBetctBUM ¢ ®IrOC BO nogrotoBkn no gaHHomy HanpasneHuto 11.03.04 «3Onek-
TPOHMKA M HAHOJMEKTPOHMKa» 06nacTbio NpodeccnoHanbHoOn geaTenbHoCcTn 6akanaepa sBns-
eTCs COBOKYMNHOCTb CpefcCTB, CNOCOBOB 1 METOAOB YerioBe4eCKOM AesATeNbHOCTU, HanpaBreH-
HOW Ha TeopeTU4ecKoe M SKCNepuMeHTanbHoe nccnegoBaHMe, MaTtemMaTuyeckoe U KOMNbTep-
HOoe MoJenupoBaHue, MNPOEeKTUPOBaHWE, KOHCTPyMpOBaHWE, TEXHOSIOrM Npou3BOACTBA, MUC-
Nnonb3oBaHME W 3KCnnyaTauuMio MaTepuanoB, KOMMOHEHTOB, 3MEKTPOHHbIX MNpubopos,
YCTPOUCTB, YCTAHOBOK BaKyyMHOW, Mfla3MeHHOW, TBEPLOTESIbHOW, MWKPOBOSIHOBOW, OMTU4e-
CKOW, MUKPO- N HAHO3NEKTPOHUKN pasfiyHOro oyHKLNOHANbHOIro Ha3Ha4vYeHus.

BbinyckHuk HanpasneHust 11.03.04 «OnekTpoHMKa U HaHOJMEKTPOHMKAa» Mo Npodusio
«MHTerpanbHas anekTpoHMKa U HAHOJMEKTPOHNKA» MOXET OCYLLECTBIATb NPOodeCCnoHarnbHyo
AEATENbHOCTb Ha NPOMbILUMEHHbBIX NPEeAnpUATUAX pasnUYHbIX (POPM COBCTBEHHOCTU U B Hay4-
HO-UCcnefoBaTenbCKMX OpraHM3aumsax, 3aHMMarLWmMXcs uccregoBaHnem, Mpou3BOACTBOM U
aKkcnnyaraumMen matepuanos U N3genum 3neKTPOHHON TEXHUKM.

2.2 O6beKTbl NpocheccnoHanbHON AeATeNbHOCTU BbINyCKHUKA

Ob6bekTamn npodeccruoHanbHOM AeATENbHOCTM BbiMYCKHUKA No npodunto «MHTerpanb-
Hasi ANEKTPOHMKA U HAHO3NEKTPOHMKa» noarotoBkn B cootBeTcTBUM ¢ PFOC BO no gaHHoMy
HanpaBfieHMIO MOArOTOBKN SIBMSIKOTCA: Martepuarnbl, KOMMOHEHTbI, 3NEKTPOHHbIE NpunbopsbI,
YCTPOWCTBA, YCTaAHOBKM, METOAbl MX WUCCrenoBaHWUs, MPOEKTUPOBAHUS U KOHCTPYMPOBaHUS,
TEXHONOrM4yeckne nNpoLecchbl NPon3BoACTBa, ANarHOCTUYECKOe N TeXHONorn4yeckoe obopyaosa-
HMe, MatemaTuyeckme MOAEeNu, anropuTMbl PELUEHUS TUMOBLIX 3ada4y, COBPEMEHHOE Npo-
rpammMmHoe N MHpopmaumMoHHoe obecneyeHne npoueccoB MOAENMPOBaHNA U NPOEKTUPOBAHUS
N30ennin SNEKTPOHUKN N HAHOINEKTPOHMKM.

2.3 Bnabl npoceccMoHanbHON feATeNIbHOCTU BbIMYCKHMKA

B cootBetctBUM ¢ PIOC BO no HanpasneHuto 11.03.04 «3nekTpoHWKa U HaHO3NEKTPO-
HWKa» BbIMYCKHMK MOArOTOBIEH MO Npocunto «NHTerpanbHasi 3NeKTPOHUKA U HAHOJNEKTPOHMU-
Ka» K OCHOBHOMY BuAY MpPOdECCUOHANIbHOW OEATENbHOCTU - Hay4HO-UCCIenoBaTerNbCKOM, U
AONONHUTENBHOMY BUAY OEATENBbHOCTU - MPOEKTHO-KOHCTPYKTOPCKON.

2.4 3apaum npodeccuoHanbHOU AeATENbHOCTU BbIMYCKHMUKA

BakanaBp no HanpaeneHuto noarotoBkn 11.03.04 «OnNeKTPOHMKA M HAHOSMEKTPOHMKAY
npodunsa «WHTerpanbHasi SNEKTPOHWKA U HAHOSMEKTPOHWMKA» [OIDKEH peluaTb cnegywoLlime
npodgeccrmoHanbHble 3a4a4n B COOTBETCTBUMU C BMAAMU NPOdECCMOHANbHON AeATENbHOCTU U
GakanaBpcKon NporpaMmon:

Hay4yHo-uccrnedosamerbckasi 0esimesibHOCMb:

— aHanms Hay‘-IHO-TeXHI/I‘-IeCKOIZ I/IH(*)OpMaLWII/I, oTe4yeCcTtBeHHOro u 3apy6e>|<Horo onbiTa no
TEMaTUKe nccrnegoBaHnA,

— MaTemMmaTunyeckoe mopgernmpoBaHune 3NEeKTPOHHbIX I'IpI/I60pOB, CXemM n yCTpOﬁCTB pa3sin4Horo
qDyHKLI,VIOHaJ'IbHOFO Ha3HadyeHns Ha 6ase CTaHOaApPTHbIX MNakeToB aBTOMaTU3NPOBAHHOIO
NMPOEKTUPOBAHUA;



yyactMe B MNNaHMPOBaHMM W MNPOBEOEHMM 3KCMEPUMEHTOB MO 3aJaHHOM MeToauke,
obpaboTka pe3ynbTaTtoB C NPUMEHEHMEM COBPEMEHHbIX UHEOPMALMOHHBIX TEXHOMOTUIA U
TEXHUYECKMX CPEACTB;

MOAroTOBKA M cocTaBneHne o0630poB, pedepaToB, OTYETOB, HAYYHbIX MyGnukaumn wu
AOKNaA0B Ha Hay4YHbIX KOH(EPEHUMAX U CEMUHAPaX;

opraHMsaums 3awuTtbl OOBLEKTOB WHTENNEKTyanbHOW COOCTBEHHOCTM W pe3yrbTaToB
nccnenoBaHuii U pa3paboTok Kak KOMMEPYECKON TalHbl NpeanpUaTUS;

NPOEKMHO-KOHCMPYKMOPCKasl oesimesibHOCMb:

npoBeAeHNe TEXHNKO-3KOHOMMNYECKOro 060CHOBaHNSI NPOEKTOB;

c6op N aHanM3 UCXOOHbIX AaHHbIX ANS pacyeTa M NPOEKTUPOBAHUS 3NEKTPOHHbLIX MPMGOPOB,
CXEM 1 YCTPOWCTB PasfnnMyHoro pyHKLMOHANbHOr0 Ha3Ha4YeHus;

pacyeT W MPOEKTUPOBaHWE 3MEKTPOHHbLIX MNPUBOPOB, CXeM W YCTPOMCTB pPasfU4HOro
(PYHKUMOHANBHOIO  Ha3Ha4YeHUss B  COOTBETCTBMM C  TEXHUMYECKMM  3ajaHuemM C
NCNONb30BaHNEM CPEACTB aBTOMaTU3aLMN NPOEKTUPOBAHUS;

paspaboTka MPOEKTHOW W TEeXHWYECKOM AOKyMeHTauuu, odOpMIEHME 3aKOHYEHHbIX
NPOEKTHO-KOHCTPYKTOPCKMX paboT;

KOHTPOMb COOTBETCTBMS pa3pabaTbiBaeMblX MPOEKTOB W TEXHUYECKON [OKYMeHTaumu
cTaHaapTaMm, TEXHUYECKUM YCMOBUAM U APYrMM HOPMaTUBHBLIM AOKYMEHTaM.
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3. NMnaHupyemble pe3ynbTatbl ocBoeHus OOI

PesynbTtathl ocBoeHua OOl BO onpepenstotcsa npuobpeTtaembimn 6akanaBpom komne-
TEHLUMAMM, T.€. ero CNoCOBHOCTLIO NPUMEHATb 3HAHUS, YMEHUS, U NIUYHbIE KayecTBa B COOTBET-
CTBUM C 3aia4aMn NpodrecCuoHanbHon AeATeNbHOCTMU.

B pesynbtate ocBoeHust gaHHon OOl BO 6akanaBp gormkeH obrnagatb cnegyowmmm
obwwekynbTypHbIMK KomneTeHumsmn (OK) n npodeccrnoHansHbiMmn komneteHumnamm (MK):

OﬁWeKyﬂbmyprIMU KOMriemeHuusamu:

— CMNOCOOHOCTBIO  UCMOMb30BaTb OCHOBbI  OMAOCOCKUX  3HaAHMKA  Ans QOPMUPOBaHUSA
MUpoBO33peHyeckon nosnumm (OK-1);

— CMNOCOBHOCTBbID aHanuM3MpoBaTb OCHOBHble 3Tanbl U 3aKOHOMEPHOCTU UCTOPUYECKOrO
pa3BuTMs obLecTBa Ana opmmpoBaHns rpaxkgaHckon noauumm (OK-2);

— CNOCOBHOCTbIO NCMOMb30BaTb OCHOBbI SKOHOMUYECKUX 3HAHWUI NPU OLeHKe 3aPEKTUBHOCTH
pes3ynbTaTtoB AeATeNbHOCTM B pa3nuyHblx cepax (OK-3);

— CNOCOBHOCTBbID  UCMONb30BaTb OCHOBbI MPaBOBbIX 3HAHMM B pasnu4HbIX  cdepax
pesatensHoctu (OK-4);

— CMOCOBHOCTBbIO K KOMMYHMKaLUMM B YCTHOW W MUCbMEHHOM (OpMax Ha PpYyCcCKOM W
WHOCTPaAHHOM  4A3blkax [Ans  peleHuMs 3agad  MEXIIMYHOCTHOIO M MEXKYNbTYPHOro
B3anmogenctemus (OK-5);

— cnocobHocTblo pabotaTb B KOMSMEKTUBE, TOMEPaHTHO BOCMPUHUMMAs couunasnbHble U
KynbTypHble pasnuyuns (OK-6);

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

— CMNOCOBHOCTLIO MCNONb30BaTh METOAbI U CpeAcTBa (hn3NYECKOM KynbTypbl Ans obecnedyeHuns
NOJSTHOLIEHHOW coumanbHOn n npodeccruoHansHon aeatensHocTn (OK-8);

— TFOTOBHOCTbIO NMOMb30BaTbCA OCHOBHLIMW MEeTOoA4aMM 3aLLMTbl MPOM3BOACTBEHHOrO NepcoHana
N HaceneHus oT BO3MOXHbIX NOCNeACTBUA aBapun, katacTtpod, cTuxmnHelx 6eacteunm (OK-9);

obuwernpogeccuoHarbHbIMU KOMIeMeHUUsaIMuU:

— CNOCOBHOCTBbIO NpeacTaBnATb aAeKBaTHYHD COBPEMEHHOMY YPOBHIO 3HAHWA  Hay4vHYHo
KapTUHY MUpa Ha OCHOBE 3HaHWS OCHOBHbIX MOSTOXEHWUN, 3aKOHOB M METOLOB €CTECTBEHHbIX
Hayk n matematukm (OlK-1);

— CNOCOBHOCTbBIO BbISIBNATL €CTECTBEHHOHAYYHYHO CYLLHOCTb Npobnem, BO3HUKAKOLWMX B XO4e
npodeccuoHanbHOM AeATENbHOCTU, NPUBMEKaTh ANS UX peLlleHnss COOTBETCTBYIOLWNA PU3NKO-
matemaTtudeckui annapat (OlK-2);

— CMNOCOOHOCTBLIO pellaTb 3aJayn aHanmsa U pacveTa XapakTePUCTUK INEKTpUYeckux uenen
(OIK-3);

— TOTOBHOCTbKO TMPUMEHATb COBPEMEHHbIE CpefCcTBa BbIMNOMHEHUA U pefakTUpoOBaHUA
N300paXeHNn n 4YepTexenhn U NOATOTOBKU KOHCTPYKTOPCKO-TEXHOMOMMYECKON [OKYMEeHTauuu
(OI1K-4);

— CNOCOBHOCTBbID  MCMOMb30BaTb  OCHOBHblE  MpueMbl  006paboTkKM W NpeacTaBneHus
aKcnepuMeHTanbHbIX AaHHbIX (OlK-5);

— CNOCOBHOCTb OCYLLECTBNATb MOUCK, XpaHeHune, obpaboTky M aHanuid wuHgopmauun us
pasnnyHbIX WUCTOYHMKOB W 6a3 [aHHbIX, NpeacTaBnAaTb ee B Tpebyemom dopmate c
Ncnosnb3oBaHMeM MHPOPMALMOHHBIX, KOMMbIOTEPHbIX N ceTeBbIX TexHonorun (OlMK-6);

— CNOCOBHOCTBbID  yuMTbiBaTb  COBPEMEHHblE  TEHAEHUMW  pasBUTUA  SMEKTPOHUKW,
N3MEPUTENbHOM W  BbIYUCIIUTENBHON TEXHUKU, WH(POPMALMOHHBLIX TEXHOSIOTM B CBOEW
npodeccroHanbHon aearensHoctn (OlNK-7);

— CNOCOBHOCTBIO MCNOMb30BaTh HOPMAaTMBHbIE AOKYMEHTbI B cBoen geatenbHocTu (OlK-8);
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— CMNOCOBHOCTBbIO MCNONb30BaTb HaBblkM paboTbl C KOMMNbIOTEPOM, BIaAeTb MeToAaMu
MHOPMALMOHHBIX TEXHOMorMm, cobngaTtb OCHOBHble TpeboBaHua UHGOPMAaLMOHHOMN
6esonacHocTtu (Or1K-9);

KoMremeHUusiMu rno audam oessmeribHoCmu:

Hay4YHo-uccried0ogamersibCKasi 0esimesibHOCMb:
— CMNOCOBHOCTbIO CTPOUTL MpocTenlne usnyecke U matematuyeckme mogenu npubopos,
CXeM, YCTPOUCTB N YCTAHOBOK 3NIEKTPOHUKN N HAHOIEKTPOHUKM PasnnyHOro oyHKLNMOHaNLHOro
HasHa4eHus, a TaKkKe UCrnonb3oBaTh CTaHAapTHbIE NPOrpaMMHbIEe CpeacTBa UX KOMMbIOTEPHOIO
mopenupoBaHus (MK-1);
— CMNOCOBHOCTbIO apryMeHTUpPOBaHO BbiGMpaTb U peanu3oBbiBaTb Ha NpakTuke 3dEKTUBHYIO
MeTOAMNKY 3KCMepPUMEHTarnbHOro uccnegoBaHns napameTpoB 1 XapakTepUCTUK NPUBOpPOB, CXeM,
YCTPONCTB M YCTAHOBOK ONEKTPOHUKM W HAHO3NEKTPOHUKU PasnnyHOro YHKLMOHAarbHOro
HasHadeHus ([MK-2);
— TFOTOBHOCTbIO ~ aHanuauMpoBaTb W CUCTEMATU3MpoOBaTb  pesynbTaTbl  UCCNeaoBaHWUMm,
npeacTaBnATb Martepuarsl B BUAe HaydHbIx oTyeToB, nybnukauun, npeseHtaumm (MK-3);

MPOEKMHO-KOHCMPYKMopcKasi 0esimesibHOCMb:
— CMOCOOHOCTBIO  MPOBOAUTL  NpeABapuTeSibHoe  TEXHUKO-3KOHOMUYeckoe O0OOCHOBaHue
npoekToB ([1K-4);
— TOTOBHOCTbIO BbIMOSMHATL pacyeT W MNPOEKTUPOBaAHME SfIEKTPOHHbIX NpPMBOpPOB, CXeM U
YCTPONCTB pPasnnYHOro YHKUNOHANBHOrO Ha3Ha4YeHUss B COOTBETCTBUM C TEXHUYECKUM
3ajaHneM C Ucnonb3oBaHMeEM CpeacTB aBToMmaTuaaumm npoektupoanus (MK-5);
— CMNOCOOHOCTLIO pa3pabaTtbiBaTb MPOEKTHYID M TEXHUYECKY [AOKYMeHTauuwo, odopMnsTb
3aKOHYEHHbIE NPOEKTHO-KOHCTPYKTOPCKME paboTsl (MK-6);
— TOTOBHOCTbIO OCYLLECTBMIATb KOHTPOSfb COOTBETCTBMS paspabaTbiBaeMblX MPOEKTOB U
TEXHUYECKON OOKyMEHTauMuM cTaHgapTam, TEXHWYECKMM YCMOBMAM U APYrMM HOPMaTUBHbLIM
aokymeHTam (MK-7).

Ha ocHoBe TpeboBaHun ®IrOC BO u pekomeHgauun ganHHonm OOIT no HanpaBneHuto
noarotoBkn 11.03.04 «3OneKkTpoHMKA W HAHOSMEKTPOHUKa» paspaboTaHa maTpuua COOTBET-
CTBMSI KOMMNETEHUUIN 1 cocTaBHbix Yacten OOl (MpunoxeHne 1).
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4. [lIoKyMeHTbI, perfameHTupyrluime cogepxaHme u opraHusauuio oopasoBaTenbHOro
npouecca npu peanusauumu OOl 6akanaBpmarta Nno HanpaBNEeHUIO NOArOTOBKU
11.03.04 «9neKTpoHUKA N HAHO3SEKTPOHUKa»

B cooTtBeTcTBUM C n1.39 Trunosoro nonoxeHusi o Byse n ®roC BO no HanpaBneHuwo nog-
rotoBkn 11.03.04 «OnekTpoHMKa U HAHO3MEKTPOHMKa» CoAepaHne u opraHnsaumsa obpasosa-
TenbHOro npouecca npu peanusauum gaHHon OOl BO pernameHTupyeTcs: y4ebHbIM NnaHoOM C
yyeToMm ero npoduns; paboynmm nporpammamm y4ebHbIX KypcoB, NpeaMeToB, ANCUUNIINH; Ma-
Tepuanamm, obecneymBaloLLMMmN Ka4eCTBO NOATOTOBKM U BOCNUTaHUSA 00y4YatoLLmMXcsi; nporpam-
MaMn y4eOHbIX U NPOM3BOACTBEHHbIX NPAKTUK; FOAO0BLIM KaneH4apHbIM y4ebHbIM rpadmkom, a
Takke MeToou4ecKMMM MaTepuanamy, obecneymBalLUMK peanu3aunio COOTBETCTBYHOLLMX
obGpasoBaTenbHbIX TEXHOMOMUIA.

4.1 l'opgoBOM KaneHAapHbIN y4eOHbIN rpacdmk

MocnepoBatenbHocTb peanudaumm OOl BO no Hanpasnenuio nogrotoskn 11.03.04
«ONEKTPOHMKA N HAHOINEKTPOHUKa» (Npodunb «HTerpanbHas anekTpoHUKa M HAHO3MNEKTPO-
HWKa») no rogam (BKMYasa TeopeTudeckoe obyyeHne, NpakTUKK, NPOMEXYTOUHbIE N UTOTOBYHO
aTTectauuu, kaHukynbl) (Mpunoxenune 2) oTpaxkaeTtcsa B 6a3oBomM 1 paboyem y4yebHbIX nraHax.

4.2 Y4eOHbIN NnaH
YuebHbin nnaH npunaraetca (Mpunoxenune 3).
4.3 AHHOTauMK paboynx NporpamMm y4eOHbIX KyYpCcOB, AUCLUNIIUH

AHHOTaumm pabounx nporpamm y4ebHbIX KypCcoB, NPeaMeTOB, ANCUUNINH NpunararTcs
(MpwunoxeHwne 4).

4.4 AHHOTauuMn nporpamMmm y4e6HOU U NPOM3BOACTBEHHOWN NPaKTUK

Mpn peanusaumn gaHHon OOl BO npegycmatpuBalroTcs crnefylowme Buabl NPaKTUK,
aHHOTaUMM KOTOPbIX AaHbl B NPUIOXeHUM 5:

- yyebHasg npakTnka no nonyyYeHunto NepBrUYHbIX NPOodeCcCnoHanbHbIX YMEHUA U HABbIKOB,
B TOM 4YMCME MEPBUYHbIX YMEHWA M HABLIKOB HayYHO-UCCNEeOoBaTENbCKON AEATENbHOCTM BO
BTOPOM CEMECTpPE MPOAOITIKUTENBHOCTLIO 4 Hegenn (216 Yacos, 6 3a4eTHbIX eguHuL), dopma
OTYETHOCTU - 3a4ET;

- MPOU3BOACTBEHHAs MpakTuKa, TexHonorndyeckasa: 4 cemMecTp, NPOLOIMPKUTENbHOCTb —
2 Hepgenu (108 wacos, 3 3a4eTHble eanHNLbl), hopMa OTYETHOCTUN — 3a4ET C OLIEHKON;

- NPOU3BOACTBEHHAA MpPaKTUKa, Hay4YHO-UccnegoBaTenbckas paboTa B LWWECTOM CeMecT-
pe NpoaomKMTeNnbHOCTLIO 2 Hegenn (108 yacos, 3 3a4eTHbIE eauHULbI);

- MPOM3BOACTBEHHAs MNpakTUKa No Mosly4YeHuo npodeccMoHarnbHbIX YMEHUW U onbiTa
npodeccnoHanbHOM AeATeNbHOCTN: 6 ceMecTp, NPOAOIKUTENBbHOCTLIO 4 Heaenu (216 4yacos,
6 3a4eTHbIX eANHNL), hopMa OTYETHOCTU — 3a4YET C OLIEHKOW;

- MPON3BOACTBEHHAA NMpakTUKa, npeaauniomMHasa: 8 cemecTtp, NPOLOIPKUTESNbHOCTb 2 He-
aenu (108 yacos, 3 3a4eTHble eANHULbI), POopMa OTYETHOCTU — 3a4ET C OLLEHKON.
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5. ®akTnyeckoe pecypcHoe obecnevyeHne OOl GakanaBpuaTta Nno HanpaBfeHUIO NOAro-
TOoBKM 11.03.04 «DnEeKTPOHMKA U HAHOIJNIEKTPOHUKa»

PecypcHoe obecneyeHne gaHHon OOIT BO dopmupyetca Ha ocHoBe TpeboBaHuin K
ycnosusam peanusauumn OOl BO, onpegendembix ®FOC BO no HanpasneHuio noaroToBKu
11.03.04 «3OnNeKTpOHMKa N HAHO3JMNEKTPOHWUKA», C y4EeTOM PEKOMEHOALMA COOTBETCTBYHOLLEN
OOIr1 BO.

O6pasoBaTenibHas TEXHOMOMMNA BKITOYAET B ce0s1 KOHKPETHOE NpeacTaBneHne nnaHupy-
eMblX pe3ynbTaToB 06yyeHunsa, hopmy 0By4YeHUs, NOpAAOK B3aMMOOENCTBUSA CTyaeHTa U npe-
nogasatens, MeToOMKM U cpeactBa obyyeHus, CUCTEMY OWArHOCTUKU TEKYLLEero COCTOSHUS
y4yebHoro npouecca n cteneHn oby4eHHOCTH CTyaeHTa.

Peanusauusa KomMneTeHTHOCTHOro noaxoda npegycMaTtpysaeT LUMPOKOE MCMNONb30BaHUe
B y4eOHOM npouecce akTUBHbIX U MHTEPAKTUBHBLIX (DOPM NPOBEAEHUST 3AHATUA N OpraHM3aLmm
BHeayauTOpHOW paboTbl (KOMMNBIOTEPHBLIX CUMYNSALUMIA, OENOBbIX U posieBbIX Urp, pasbopa KOH-
KPETHbIX CUTyauui, NCUXONOrMYECKUX N UHBIX TPEHMHIOB) C LieNblo (hOpMMPOBaHNS N Pa3BUTUS
npoeccrnoHarnbHbIX HaBbIKOB Oby4atowmxca. Y4ebHbln npouecc npegycmaTpuBaeT BCTPeEUU C
npeacTaBUTENAMU POCCUNCKNX M 3apyBeXXHbIX KOMNAHWA, roCyAapCTBEHHbIX U OBLLECTBEHHbIX
opraHusauuin, mactep-Knaccbl 3KCNepToB U CrneumanmcToB.

JlekumoHHble 3aHsTMSA cocTasnsaT 40,33% (He 6onee 50%) ot obuero obbema ayau-
TOPHbIX 3aHATUN, OTBEAEHHbIX Ha peanu3aumio 6noka b1 «Oucumnnuubl (Mogynn)». Oucum-
nnuHbl (Mogynu) no BbIbopy coctasnaT 36,8% (He meHee 30%) oT o6bEMa YacoB BapuaTuB-
HoM YacTu 6noka b1 «dncumnnuHel (moaynu)y.

Mpn paspaboTke obpasoBaTesnibHON NporpaMmbl A9 Kaxgoro moaynsa (ydebHon gucum-
NANHbI) NPeayCMOTPeHbI COOTBETCTBYHOLLME TEXHOMOMMU 0ByyeHusi, KoTopble NO3BONAT obec-
neynTb OOCTMXKEHME NMaHUPYEeMbIX pe3ynbTaTtoB obyyeHus. [Mpu MHTepakTMBHOM OOy4eHuM
peanuayeTcsi MOCTOSIHHbIA MOHUTOPUHI OCBOEHUS1 OOpas3oBaTesfibHOM NporpamMMmbl, LeneHa-
npaBneHHbIN TEKYLLMIN KOHTPOSb U B3aUMOAENCTBME (MHTEPaKTUBHOCTL) NpenogasaTtens u cTy-
AEHTa B Te4eHne Bcero npouecca obyyeHus.

OcHoBHas Uenb NPMMEHEHNST METOLOB akTuBM3aumMm obpasoBaTenbHON AeATENbHOCTU —
obecneunTb CUCTEMHbIN MOAXOA4 K npoueccy oTbopa, CTPYKTYPMpPOBaHWA U MpeAcTaBreHuUs
yyebHOro martepvana, CTUMynuMpoBaTb MOTUBALIMIO CTYAEHTOB K €ro YCBOEHMIO Y MOHUMaHWUIO,
pa3BuTb Yy 00y4yaeMbix TBOpYECKME CNOCOOHOCTU N yMeHne paboTaTb B KOMMekTuBe, coopMu-
poBaTb YYBCTBO FIMYHOW COMPUYACTHOCTU K KONNEKTUBHOW paboTe u OTBETCTBEHHOCTU 3a pe-
3ynbTaTbl CBOEro Tpyaa.

Ha 3aHAaTnsax ncnonb3yotcsa criegyowime coBpeMeHHble obpasoBaTeribHble TEXHOMNOMN:
npobnemHoe oby4yeHne, NHPOPMALMOHHbBIE TEXHOMNOIMK, MeXaucumniamHapHoe oby4vyeHve u ap.

[onyckatoTcss KOMOUHMPOBaHHbLIE (POPMbI MPOBEAEHNSA 3aHATUN:

- NEKUMOHHO-NPAKTUYECKNE 3aHATUS;

- NEKUMOHHO-NabopaTopHble 3aHATUS;

- nabopaToOpHO-KYpPCOBbIE NPOEKTbLI U PpaboThI;

- MeXANCUUNNNHAPHbBIE NPOEKThI.

MNMpenogaBaTenu camocToaTenbHO BbIOMpatoT Hanbonee nogxoaswme meToabl U OpMbl
NpoBeAEHNS 3aHATUIN N3 YMCIa PEKOMEHAOBAHHbIX U cornacytoT Bblbop ¢ kadeapon.

YyebHo-meTogmnyeckoe obecnedeHne OOl HanpaeneHus 11.03.04 «3NeKTpoHMKa W
HaHOJMEKTPOHMKa» NoAroToBkM GakanaBpoOB B MOMHOM obbemMe coaepxutca B paboumx npo-
rpammax OuMCuMninH, poHAe OLEHOYHbIX CPeacTB, NporpammMax NpakTUK U MTOrOBOW aTTecTa-
.

BubnmnoteyHo-nHpopmaumoHHoe obecnedenune (MpunoxeHne 6) No3BonseT peanuso-
BaTb HeOOXoOUMbIN ypoBeHb U 00beM obpas3oBaHusl, BKMNOYasi U CaMOCTOSATENbHYO paboTy
oOy4aroLmxca.

Mpn ncnonb3oBaHUKN ANEKTPOHHLIX 3gaHun (MNpunoxeHne 6) By3 obecneymBaeT Kaxgo-
ro obyyaroLlerocs BO BpeMss CaMOCTOSATENbHON NOArOTOBKM paboymm MECTOM B KOMMbIOTEPHOM
Knacce ¢ BbIxogom B IHTepHEeT B COOTBETCTBMM C 06 bEMOM U3yYaeMbIX UCLUMINH.
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Kaxgbi obyyaromncs B TedeHme Bcero nepuvoga obyyeHuss obecneyveH nHanBuayanb-
HbIM HeorpaHuWyeHHbIM LOCTYNOM K 3MEeKTPOHHOW WMHMOPMauMOHHO-0Opa3oBaTensHON cpeae
(BNOC) yHuBepcuTeTa M3 nOOOM TOYKM, B KOTOPOM MMeEETCA AOCTyn K WH(OpMauNOHHO-
TeNeKkoOMMYHUKaLUNOHHON ceTn "MIHTEPHET, KaK Ha TeppUTOPUN YHUBEPCUTETA, TaK U BHE ee.

OUNOC yHuBepcuteta obecneymBaer:

AOCTyn K y4yeBHbIM nnaHam, paboyuMm nporpammam gucumniuH (Moaynewn), NpakTuK,
9NEKTPOHHbLIM y4eBOHbIM N3aaHNSM U SNIEKTPOHHBIM 06pa3oBaTenbHbIM pecypcaMm, ykasaHHbIM B
paboyunx nporpammax ANCUMNAnNH (Mogynen), NpakTuk;

hopmMMpoBaHNE 3NEKTPOHHOIO nopTdonuo obydatowerocsi, B TOM YUCHE COXpaHeHWe
ero paboT 1 oueHokK 3a 3TN paboThl;

dukcauuio xoga obpasoBaTenbHOro npouecca, pesynbTaTtoB NPOMEXYTOYHOM aTTecTa-
unn,

npoBeaeHne y4ebHbIX 3aHATUIA, NpoLeayp OLUEHKM pelynbTaToB 00yveHus, peanusaums
KOTOpPbIX NpegycMOTpeHa C NPUMEHEHMEM SNEKTPOHHOIO O0by4eHus, AUCTaHLMOHHbIX 06paso-
BaTesbHbIX TEXHOMOMNI;

B3aMMOOEeNCTBNE Mexay ydacTHMKamn obpasoBaTenbHOro npoiuecca, B TOM YUCfe CUH-
XPOHHOE W/UNN aCUHXPOHHOE B3aMMOAeNCTBNE NOCPeACTBOM NHTEPHET;

AOCTYN K 3NEKTPOHHO-OMBNIMOTEYHBIM CUCTEMaM (3NEKTPOHHBIM BubnmoTekam), npeao-
CTaBMAKOLNA BO3MOXHOCTb KPYrfOCYTOYHOIrO ANCTAHLUMOHHOMO MHAMBUAYANbHOro AoCcTyna Ans
Kaxkgoro oby4atoLerocsi n3 nobor TOYKN, B KOTOPON nMeeTca AoCcTyn K ceTn VHTepHeT, agpec
B ceTn MHTepHeT:

- 9BC "U3paTenbcTBa "flaHb";

- 9bC "YHuBepcutetckasa bubnuoteka online";

- HaumonanbHbI undgposon pecypc "PYKOHT".

BY3 pacnonaraet maTepuanbHO-TEXHMYECKON 6a30M U HEOOXOAUMBbIM KOMMMEKTOM fn-
L€H3NOHHOro n/mnn cBobo4HO pacnpoCTPaHAEMOro nNporpammMHoro obecneyeHnsa gnsi npoee-
AEHNs BCeX BMAOB OUCUMMAMHAPHOMW W MEXAUCUUNIMHAPHOW MOAroTOBKW, nabopaTopHOM,
NPaKTUYECKON U Hay4YHO-MUCCregoBaTeNbCKON paboThl 06y4vatoLwmMxcs, NpeayCMOTPEHHbIX y4eh-
HbIM NSIaHOM By3a, U AEACTBYIOLUMM CaHUTAPHbIM U NPOTUBOMOXapHbIM NpaBusiaMm n HopmMmam
(MpunoxeHue 7).

MuHumanbHO Heobxoanmbin ona peanusdaumm OOl GakanaBpuaTta nepeyeHb maTepu-
anbHO-TEXHMYEeCcKoro obecneyeHns BkoYaeT B cebs: namepuTenbHble, AuarHoCTU4eckKne, Tex-
HONorn4yeckne KoMnrekcobl, 06opyaoBaHNE N YCTAHOBKKM, @ TaKKe NepcoHaribHble KOMMNbIOTEPDI
n paboune ctaHumMm, o6beanHEHHbIE B NIOKamnbHbIE CETU C BbIXOAOM B VIHTEPHET, OCHALLEHHbIe
COBPEMEHHbIMM NPOrPamMMHO-METOAMYECKMMU KOMMIIEKCaMn AN pelueHnsa 3agad B obnactu
MUKPOS3NEKTPOHUKN.

dusnyecknin hakynbTeT pacnonaraet AOCTAaTOMHOM MaTepuanbHO-TEXHUYECKOW 6asomn
ANs NpoBefeHua BceX BMOOB nabopaTopHOM, NpakTUY4eCKoW, OUCUUNIMHAPHOM U MeXaucum-
NANHAPHOW NOArOTOBKU U Hay4YHO-UCCNenoBaTeNbCKon paboTbl CTyAeHTOB-bakanaBpoB, npeay-
CMOTPEHHbIX y4eBHbIM MaHoM.

B NeKUMOHHbIX N CEMUHAPCKUX ayauTOPUSX YCTAaHOBIEHbI MyNbTUMEAUIHbIE MPOEKTOPbI
N KOMMbOTEPbI A5 NPe3eHTauni ¢ 4ocTynoMm B MHTEpHeT.

lMpakTu4eckne 3aHATUS N Hay4YHO-UccrneaoBaTtenbckas pabota obyyatomxcs NpoBOAST-
csi 1 B nabopaTtopusix LieHTpa KonNnekTUBHOro Nonb3oBaHus, B KOTOPbIX CTyAeHTaM nNpeaocTaB-
NsieTCs BO3MOXHOCTb paboTbl Ha coBpeMeHHOM 06opyaoBaHUM ONs UCCneaoBaHNa 0ObEKTOB
MUKPOSIEKTPOHUKN 1 NONYNPOBOAHMKOBbLIX NMPMOOpPOB.

MaTtepuanbHo-TexHU4eckas 6asa, nmerowascsa Ha cakynbTeTe, obecneynBaeTt npose-
AeHne y4yebHoOro npouecca B NonHoM obbeme. PakynbTeT pacnonaraet ABYMS MOTOYHbIMU
NEKLUMOHHbIMM ayauUTOPUAMM, OCHALLEHHBIMU MYyNbTUMEAUAHBIMU MPOEKTOpaMnU U KOMMbLOTE-
pamu ans npeseHTauui ¢ AocTynom B MIHTEpHeT, ayantopusiMmn Ansi NpoBeeHUst CEMUHAPCKNX
N NeKuMoHHbIX Ans rpynnbl 15-20 yenosek, 7 nabopaTopnamn, OCHaLLEHHbIMU COBPEMEHHOM
BbIYMCNUTENBHON TEXHUKOM Ha kaxgoro ctyaeHTta (10-15 yenoBek) M MMerLWMMM YCNoBus Ons



13

npoBeAeHNs CEMMHAPOB C UCNOMb30BaHMEM MPOEKLMOHHOrO obopyaoBaHus. YyebHble ayau-
TOPWUM OTBEYAIOT CAHUTAPHO-TUTMEHNYECKMM HOPMaM.

Kagposoe obecnedeHne obpasoBaTtenbHOro npouecca npuseaeHo B npunoxeHuu (Mpu-
noxexwue 8).
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6. XapakTepucTtuka cpeabl By3a, obecneymBaroias pa3sButme ooLeKynbTypPHbIX
M COLManbHO-NIMYHOCTHbLIX KOMNETEeHUUN BbINyCKHUKOB

B YHuBepcuTeTe cosgaHbl yCNoBUA ONS aKTUBHOMW XU3HeOeATeNbHOCTU 00yYaroLmnxcs,
ANSA rpaXkaaHCKoro caMmoonpeaeneHnst n camopeanu3auumn, ans MakCumarnbHOro yaoBreTBope-
HUA NnoTpebHocTen oby4valoLWMXCa B MHTENNEKTYyarnbHOM, JYXOBHOM, KYNbTYPHOM W HPaBCTBEH-
HOM Pa3BUTUMN.

B YHuBepcuteTe copmumpoBaHa cuctema couumanbHOM M BocnMTaTenbHOW paboTbl.
PYHKLMOHMPYIOT criefytowme CTPYKTypHble NoApa3aeneHuns:

- Otpgen no coumansHon pabote (OnCP);
- Otaen no BocnutatenbHom pabote (OnBP);
- Ltab cTyaeHyYecknx TpyaoBbIX OTPSO0B;
- LIeHTp MONoaeXHbIX MHULMATUB;
- CnopTusHbIn kny6 (B coctaBe ONBP);
- KoHuepTHbI 3an BI'Y (B coctaBe OnBP);
- O300poBUTENBHO-CNOPTMBHLIN KOMMNekKc (B coctase OnBP).
CuctemHas paboTa BegeTcs B akTMBHOM B3aMMOAENCTBUMN C:
[Mpodcoto3HOM opraHnsaumen CTyaeHTOB;
O6beanHeHHbIM cOBETOM OOy4YatoLLMXCs, B KOTOPbIA BXOOAT criefytolime ctygeHve-
CKWe opraHnsaunm:
1) YNornHoMO4eHHbIV Mo npaBam cTyaeHToB BlY;
2) CtyoeHyeckuin coset BIY;
3) MonopgexHoe asmxeHne goHopoB BopoHexa «Kadenuy;
4) Kny6 BonoHtepos BI'Y;
5) Kny6 nHTennektyansHbix urp BI'Y;
6) FOpuanyeckas knuHuka BI'Y n AKOP;
7) Creative Science, npoekT «3aHMMaTeNbHaa Haykay;
8) WTab ctymeH4yecknx otpsgos BIY;
9) Bcepoccuinckuin CtygeHdeckunn TypHup Tpéx Hayk;
10) Pepakuusa ctyaeHyeckon rasetol BI'Y «BopoHexckun YHusepCity»;
11) MNpecc-cnyx6a OCO BI'Y «Uknowy;
12) Typuctudeckui knyb BI'Y «benas ropa;
13) CnopTuBHbIN KNy6 BIY «XuwHble 606pbI»;
14) Cuctema KypaTopoB 4S5 MHOCTpaHHbIX cTyaeHToB Buddy Club VSU;
- CTyaeH4YeCckMM COBETOM CTYArOpOAKa;
- Myszesmvu BI'Y;
- YnpaBneHMem no MOnoAexXHoOW nonutmke AgMmHucTpaumm BopoHexckon obnacTu;
- MonogexHbim npaBuTenscTBOM BopoHexckon obnacTy;
- MonogexHbiMm napnameHTom BopoHexxckon obnactu.

B coctaBe MonogexHoro npasutensctea n MonogexHoro napnamenta 60% - ato cTy-
OeHTbl YHuBepcuTeTa.

B YHuBepcutete 9 obwexunTumn.

Pa6oTtatoT 30 cnopTMBHbLIX Cekumi no 34 Bugam cnopra.

CtyoeHTaMm  npegocTaBneHa  BO3MOXHOCTb — JIeTHEro  oTapixa B CNOPTUBHO-
0300pPOBUTENBHOM KOMNNekce «BeHeBUTUHOBO», JlazapeBckoe / Po3a Xytop, Kpbeim (noc. Be-
perosoe).

OpraHu3yloTcs 9KCKYPCUOHHbIE noe3gkn no ropogam Poccuum, GecnnatHoe nocelleHune
TeaTpoB, My3€€eB, BbICTaBOK, NeJ0BbIX KaTKOB, COPTUBHbLIX MaT4yen, 6accenHoB.

PaboTtaet Otaen pa3suTtus Kapbepbl 1 busHec-napTHeEpCTBa.

B YHuBepcuTeTe peanm3ytoTcs coumarnbHble NporpaMmmbl Ans CTyAeHTOB, B TOM 4ucrne
BblAeneHne matepuanbHOM NOMOLKM ManoobecneyeHHbIM U HyXXAalLWwmMes, coumaneHasa noa-
AepXKKa OTAENbHbIX KaTeropu oby4varoLmxcs.
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7. HopmaTuBHO-MeTOAMYECKOE ObGecneyeHne CUCTEMbl OLIEHKU KavyecTBa OCBOEHMA OOy-
vyarowmmmuca OOl 6akanaBpuaTa No HanpaBneHUro noarotoBkn 11.03.04 «dNeKTPOHU-
Ka U HAHO3NEKTPOHUKa»

B cooteetctBuM ¢ ®IrOC BO no HanpaeneHuto noarotoBkmn 11.03.04 «3OneKkTpoHuka u
HaHO3MEKTPOHMKa» OLeHKa KadyecTBa ocBoeHus obyyatowmmmcs OOIN 6anakaBpmaTa BKntovaeT
TEKYLLUMA KOHTPOMb YCMEeBAEMOCTU, MPOMEXYTOUYHYO U UTOrOBYH FOCYAapCTBEHHYK aTTecTa-
Lnio obyyaroLmxcs.

7.1 TeKyLI.IMVI KOHTPOJ1b yCneBaeMOCTU U NPOMEXYTOYHAA aTTeCTauus

[Mopsgok opraHmMsauumn 1 NpoBedeHNsa TekyLlero KOHTPOss 3HaHUW, YMEHUN U HaBbIKOB
oby4arowmxca no y4ebHoim gncumnnuHam, npaktnkam n HAP pernameHnTtupyetcs NonoxeHmnem
npoBeAeHnn TeKyLlen aTTectaumm obyyarowmxca no nporpammamM  Bbicluero obpasosaHusa Bo-
POHEXCKOro rocylapCTBEHHOIo yHMBepcuTeTa.

Mopsagok opraHu3auMm v NpoBedeHna NPOMEXYTOYHOW aTTecTaunn 3HaHUW, YMEHUN U
HaBbIKOB O0by4atoLwmxcs no y4ebHoiM gucumnnuHam, npaktmkam n HAP pernameHTtmpyetcs MNo-
noxeHvem O npoBegeHUM MPOMEXYTOYHOM aTTecTaumm oby4varowmxca no obpasoBaTesibHbIM
nporpaMmamM BbICLLEr0 06pas3oBaHUs.

B cootBeTctBUM C TpebosaHnamm ®IrOC BO no Hanpaenenuto nogrotoBkn 11.03.04
«ONEKTPOHMKA M HAHOINMEKTPOHMKa» AN MpOBefeHUs TeKyLlero KOHTPONsA ycrneBaeMoCTU U
NPOMEXYTOYHOW aTTecTauumn co3gaHbl COOTBETCTBYOLWME POHABI OLLEHOYHbLIX CpeacTB, paspa-
B6oTaHHble Ha ocHoBe [NonoxeHus O dopmmnpoBaHun poHaa OLLEHOYHbLIX CPEACTB ANls aTTecTa-
umm obyyaroLwmxecsa no obpasoBaTesibHbIM NporpaMmMamM Bbiclero obpasoBaHus BopoHexckoro
rocy4apCTBEHHOIO yHMBepcuTeTa.

OTN POoHAbI BKOYAKOT: KOHTPOSIbHbIE BOMPOCHI M TUNOBbLIE 3af4aHuUs OS5 MPaKTUYEeCKUX
3aHATUI, NAabopPaTOPHbLIX U KOHTPOSbHbLIX PaboT, KONMOKBUYMOB, 3a4€TOB M 3K3aMEHOB; TECTbI U1
KOMMbIOTEPHbIE TECTUPYIOLME NPOrpaMmmbl; MPUMEPHYIO TEMaTUKY KYpCOBbIX paboT/npoeKkToB,
pedepaToB U T.M., @ TaKKe NHble (POPMbl KOHTPOSISA, NO3BONAKOLLNE OLEHUTL CTEeNeHb CHOPMU-
POBaHHOCTU KOMMNETEHUMI 0ByyaroLmxcs.

7.2. TocypapcTBeHHas utTorosas atrectauus BbinyckHukoB OOl 6akanaBpuarta

NToroBasa aTTecTtaums BbINyCKHUKA BbiCLLEro y4ebHOro 3aBeaeHus senseTca obssarernb-
HOW N OCYLLECTBASETCA NOCne OCBOEHUs obpasoBaTenbHOM NporpamMmMbl B NOSTHOM 06beMe Ha
OCHOBE:

- NonoxeHnst 06 NTOroBON rocyaapCTBEHHOW aTTecTauun BbiMYCKHUKOB BbICLLUMX y4eb-
HbIX 3aBegeHun Poccuickon depepaunn, yteepxaeHHoro MuHucTepcTBoM ob6pasoBaHUsA U
Hayku Poccuinckon ®egepaumm;

- TpeboBaHu ®rOC BO no cooTBeTCTBYHOLWEMY HanpaBneHNio NOLATOTOBKY;

- TpeboBaHU K coaepXaHuo, 06bEMY U CTPYKTYPE BbIMYCKHbIX KBANMMUKaLMOHHbIX pa-
6oT: CrtaHpgapt Cuctema MeHeKMeHTa kadecTBa. [OcygapCTBEeHHad MTOroBas atTrecTtauus.
CTpykTypa 1 coaepaHue rocyaapCTBEHHbIX aTTeCTauMOHHbIX UCMNbITaHWIA MO HanpaBrieHUIO
nogrotoBkn 11.03.04 — SnekTpoHMKa M HaHOANEKTpoHUKa. bakanaspuat. Bbicluee obpasosa-
Hue;

- pexomeHgaumn OOl BO no cooTBETCTBYOLEMY HanpaBlieHMIO NOATOTOBKU K coaep-
XaHuto, 06beMy N CTPYKTYPE BbIMYCKHbIX KBANM@UKaLUNOHHbIX paboT.

B utoroByto aTTectauuio BXOAUT 3allMTa BbIMYCKHOW KBanudukaunoHHon paboTtbl (6a-
KanaBpckon paboTbl). bakanaBpckue paboTbl BbINOMHAKTCA MO TEMaM, YTBEPXOAEHHbIM Yye-
HbIM COBETOM (haKynbTeTa.

ATTEeCTauMOHHbIE UCMbITAHUA, BXOASLLIME B COCTaB MTOMOBOW aTTecTaumu BblIMyCKHUKA,
AOJDKHbI MOMHOCTLID COOTBETCTBOBATL OCHOBHOWM 0OpasoBaTenbHOM nporpamme 6akanaBpCcKou
noaroToBkN VIHTErpanbHas 3NeKTPOHWKA M HAHOSJMEKTPOHMKA, KOTOPYH OH OCBOWI 3a BpeMsi
00y4eHus.
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Mpn opranmsaummn paboTbl Hag GakanaBpckon paboTon kadeapa nocne 3aBepLUEHUs
TeopeTnyeckoro obyyeHnsa B 7-m cemecTpe npoBoauT paboTy no BbIGOPY U YyTBEPXKOEHUIO TEM
Gakanaspckux pabot. Tembl Bcex BakanaBpckmx paboT COOTBETCTBYIOT TeMaTuke paboTbl Ka-
deapbl. TemaTuka BbINYCKHbIX KBannguKaunoHHbIX paboT HanpasneHa Ha pelueHne npodec-
CUOHarbHbIX 3a4auy:

MaTemMaTM4YecKkoe U KOMMbITEPHOE MOoAenMpoBaHWe mMaTepuarnioB, KOMMNOHEHTOB, 3MEK-
TPOHHbIX NPUBOPOB U YCTPOMCTB TBEPAOTENBbHOM MUKPO- M HAHOJIMEKTPOHWKM Pa3fiMYHOro
PYHKUMOHANbHOIO Ha3HayYeHus;

aHanun3 n paspaboTka MeEToO0B TEOPETUYECKOrO U 3KCNEPUMEHTAlbHOINO UCCreaoBaHUs
KOHCTPYKLUKN N TEXHOSTOMMM KOMMNOHEHTHON ©a3bl COBPEMEHHOW 3NEKTPOHUKM;

NPUBOpPHO-TEXHONOrMYeckoe npoekTuposaHme nsgenmn CBY-aneKkTpoHuKy;

nccnegoBaHne PU3nNYeCKUX NpoLEeCcCoB B HAHOCTPYKTYPUPOBAHHbLIX MaTepuanax;

nccnegoBaHne OU3NKO-XMMUYECKMX MPOLIECCOB NPU NNasMOXMMNYECKOM TPaBEHUM HO-

BbIX MaTtepuarnos.

HenocpeactBeHHOe pPyKOBOACTBO ©OakanaBpCKMMM BbIMYCKHbIMW KBanMdUKaLuNOHHBbIMN
paboTamu OCyLLEeCTBNAETCA PYKOBOAUTENAMU, UMEKOLLMMUN YHYEHYIO CTEMEHD.

TpeboBaHus, 0bycnosreHHble cneynanm3npoBaHHOW NOLArOTOBKOW Bakanaspa, BKOYatoT:

enadeHue:

e HaBblKaMW CaMOCTOATENbHOM HAaY4YHO-UCCNEeA0BaTENbCKON AEATENbHOCTY;

e METO4aMu UccrnenoBaHusl, MPOEKTUPOBAHNSA U NPUMEHEHNA HAHOMATEPManoB, KOMMNOHEHTOB
NHTEerpanbHOM 3MEKTPOHMKM, NMPOLIECCOB HAHOTEXHOMOMMN U METOA0B HAHOANArHOCTUKMY;

e METO4aMu M CPeaCcTBaMn KOMMNbIOTEPHOrO MOAENMPOBaHUS PU3MYECKMX MPOLIECCOB U sBNe-
HUN B 0O bEKTAX MUKPO- N HAHOSNEKTPOHUKY;

YMEHUE:

e popmynupoBaTb U pelwatb 3adayvv, BO3HMKAKOLWME B XOAE€ Hay4YHO-UCCrneaoBaTesrlbCKOn U
NPOVN3BOACTBEHHON AEATENbHOCTU, U Tpebyowme yrinybneHHbIX npodeccunoHasnbHbiX 3Ha-
HUK;

e BblOMpaTb Heobxoanmble MEeToAbl UCCNEeAOBaHUSA, pacyeTa U KOHCTPYMPOBAHUSA KOMMOHEH-
TOB MHTErpanbHOWM 3NEKTPOHNKN, NCXOOA U3 KOHKPETHbIX 3adau;

o 0606wWaTtb 1 oTpabartbiBaTh NOMyYEHHbIE Pe3yNbTaThl, aHANNM3NPOBaTbL M OCMbICIIMBATb MX C
Yy4ETOM NNUTEPATYPHbIX AAHHbIX;

e BecTM bmbnmorpaduryeckyto paboTy ¢ NpMBrEYEHNEM COBPEMEHHbBIX MHAPOPMALIMOHHbIX TEX-
HOMOIrUN;

e NpeacTaBnATb UTOrMM nNpoAdenaHHon paboThbl B Buae oT4yeToB, 0630p0OB, AOKNanoB, pedepa-
TOB U cTaten, 0POPMIIEHHbIX B COOTBETCTBUM C OOLLENPUHATBIMW HOPMaMK, C NPUBMEYEHU-
€M COBPEMEHHbIX CPeACTB peaaKkTUpOBaHNA 1 nevaTtu;

e MCMONb30BaTb MaTeEMATUYECKNA annapaT U YUCIEHHbIE MEeToabl, PU3n4eckne n matemaTu-
yeckme PU3NKo-XMMmn4eckne mMoaenm npoLeccoB N SBMEHUIA, NeXallumx B OCHOBE UHTerpanb-
HOWN SNEKTPOHUKN U HAHOINEKTPOHWKM;

e OPUEHTMPOBATLCA B HOMEHKMNATYpEe COBPEMEHHbIX WMHTErpasibHbIX CXEM, TUMOBbLIX TEXHOSO-
rMMYECKNX N KOHTPOSNbHO-M3MEPUTENBbHBLIX MPOLECCOB;

e MPUMEHATb TUMOBbIE NPOrpamMMHble NPOAYKTbl, OPUEHTUPOBAHHLIE HA PELUEeHNEe Hay4HbIX,
NPOEKTHbIX U MPOM3BOACTBEHHbIX 3a4a4 MHTErpanbHON SNEKTPOHUKN N HAHO3MEKTPOHUKM;

e MCMONb30BaTb HOBblE hmn3nyeckmne SBNeHns N PU3NKO-XMMUYECKME NPOLIECCHI ANS CO3aaHUs
NepcrnekTUBHbLIX MaTepuanoB, NpMboOpoB, YCTPONCTB MHTErpanbHOW 3MNEKTPOHUKM U HaHO-
3NEKTPOHUKM;

e BecTu Gubnuorpaduryeckyto paboTy ¢ NPUBEYEHNEM COBPEMEHHBLIX MHPOPMALIMOHHBIX TEX-
HOMNOrnN;

e MNpeacTaBnATb UTOMM NpoaenaHHon paboTbl B BMAE OTYETOB, pedepartoB, ctaTten, opopm-
NEHHbIX B COOTBETCTBMM C UMeEKLWMMUCH TpeboBaHUAMU, C NPUBNEYEHNEM COBPEMEHHbIX
CpeancTB peaakTMpoBaHNA 1 nevartu.
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8. pyrme HopmaTUBHO-MeTOANYECKME [OKYMEHTbI U MaTepuanbl, obecneuymMBaroLme
Ka4yeCcTBO NOAroTOBKU OOy4aromxcs

Mpn peanusaumm OOl «HTerpanbHasa aNekTPoHUKa N HAHOINEKTPOHMKA» OCYLLIECTBISAET-
cs peueHsnpoBaHune cogepxaHua OOl Ha ocHOBe yyéTa M aHanmsa MHEHWW BbIMYCKHUKOB U
paboTogaTtenen opraHusauun-naptHépos: AO «HUNIT», AO «B3IllM-cb6opka», AO «KTL|
«AnekTpoHuka»», AO «Munangp» n gpyrmx npeanpusTui.

KoopauHauusa paspaboTkm u yHKUMOHUPOBAHUS CUCTEMbI MEHE)KMEHTa KayecTBa U He-
3aBUCMMOW OLEHKM KadecTBa obpasoBaHus B BI'Y ocyuwiectensetcs CoBeToM no KayecTsy, Ae-
ATENbHOCTb KOTOPOro pernameHTupyetcsa NonoxeHnem o coBeTe Mo KayecTBy BopoHexckoro
rocyapCTBEHHOIo YHUBepCUTETa, YTBEPXAEHHOIO peweHnem Y4uéHoro Coseta BI'Y. Coset no
KayecTBy KOOpAMHWPYeT AedATenbHOCTb y4ebHbIX nogpasgeneHvui YHuBepcuteTa B obnactu
KayecTBa 06pa3oBaHus U €€ HE3ABNCHMMOWN OLEHKM.

OnpepneneHve pesynbTatoB 06y4YeHNs OCYLLECTBNSETCA B npouecce atrectaumu BbIMyck-
HWKOB MyTEM 3KCMEPTHOro OLEeHMBaHNA, Onpoca BbiMYyCKHUKOB M paboTogaTtenen Ha ocCHOBE [0-
KyMEHTUPOBaHHON npouenypbl NonoxeHne o HE3aBMCUMOW OLIEHKE KadecTBa obGpa3oBaHus B
BopoHexckom rocyfapCTBEHHOM YHMBEpPCUTETE, KOTOpOoe perfiameHTupyeT yyactue B OCy-
LLeCTBNEHNN OLIEHOYHOW AeATerbHOCTU oby4alolmxcs, BbIMYCKHUKOB, paboTtogatenen u/unm
UX o0beANHEHUN N YNONMHOMOYEHHbLIX OpraHoB, npeacTaBUTenen NpogeccnoHarnbHbIX CO06-
LeCTB, Hay4HO-negarornyecknx paboTHUKOB N UHbIX 3aMHTEPECOBAHHbIX MWL, B KA4eCTBe IKC-
nepToB.

KoppekTupoBka uenen obpasoBaTesnibHOM NporpaMmbl OCYLLIECTBISAETCA C Lenbio obecne-
YEeHUS KOHKYPEHTOCMNOCOBHOCTM M BOCTPeOOBaHHOCTU BbIMYCKHUKOB Ha pbIHKE Tpyda, u onpe-
AENSALWMMN 30eCb ABMNSAOTCS:

- 3aJa4u CTpaTeErmyecKkoro pasBuTUS CTpaHbl;

- yYeT NPUOPUTETHBIX HaNpaBnNeHU B HayKe N TEXHUKE;

- TpeboBaHua paboTogaTenemn kak ctpaTerM4ecknx NnapTHEPOB;

- U3BMEHEHNEe MUCCUM YHUBEpPCUTETA.

Ha ocHoBe gaHHOro onoxeHus ocyLlecTBNseTcss u3dyyeHme noTpebHOCTEN BCEX 3aMHTe-
pecoBaHHbIX CTOPOH, U OHO perfnamMeHTUpyeT yyacTue B OCYLLEeCTBIEHUN OLLEHOYHOWN AeATerlb-
HOCTM OBy4aroLmnxcs, BbINYCKHUKOB, paboTtogaTtenen n/mnn nx o6beanmHeEHNn n ynosiHOMOYEH-
HbIX OpraHoB, npeacTaBuTenen NpodeccnoHasnbHbIX COOBLWECTB, Hay4YHO-Negarormyeckmx pa-
BOTHUKOB M UHbIX 3aUHTEPECOBaHHbIX NUL, B KA4eCTBe akcnepToB. B gaHHoM NonoxeHunn npea-
cTaBneHbl paspaboTaHHble aHKeTbl 00y4aloLMXCA U BbINMYCKHUKOB, LEMnbl KOTOPbIX SBSieTCH
n3y4eHne MHeHUs O nonyd4aemom nmm obpasosaHuun, pabotogatenen No U3YYEHUIO UX MHEHUS
0 NpodeCccrMoHanbHOM KOMNETEHTHOCTU BbIMYCKHUKOB.

BHYTPEHHNIN MOHUTOPUHI N 3KCnepTusa kavectsa obpasoBaHnsa GIBOY BO «Bl'Y» ocHo-
BbIBAEeTCHA Ha MOSOXEHUAX OOKYMEHTUPOBAHHOM npouenypbl [JJOKyMeHTUpoBaHHaA npouenypa
BopoHexckoro rocyaapCtBeHHOro yHusepcuteta. Cuctema MeHepKMeHTa kadecTtsa. Boiserne-
HWe yOoBNeTBOPEHHOCTM noTpebutenen n 3anHTepecoBaHHbIX CTOPOH, KOTopas perfiameHTu-
pyeT Npouecc OUEHKN CTeneHn yoOBMEeTBOPEHHOCTN noTpebutenen n Opyrux 3anHTepecoBaH-
HbIX N, Ka4eCTBOM oOpasoBaTenbHbIX YCNyr, npeactaBngemMbiX BopoHEXCKMM rocygapCTBeH-
HbIM YHMBEPCUTETOM, MU onpeaendeT MNopsaoK NpoBeAEeHUs aHKETUMPOBaHWUS Oby4vatoLimxcs,
Hay4YHO-negarormyeckmx paboTHUKOB, y4ebHO-BCNOMOraTensHOro nepcoHana n apyrmx pabot-
HUKOB YHMBeEpCUTETa, a Takke abuUTypueHTOB, BbINYCKHMKOB, paboTtogatenen n 3avHTepeco-
BaHHbIX CTOPOH.

BHewwHas oueHka KayecTBa o6pa3oBaTefnibHON AeATENbHOCTM M NOATOTOBKM OBy4atoLmxcs
no nporpammMme OCYLLEeCTBNsAMacb B pamkax npodeccrMoHanbHO-06LLECTBEHHOW akkpeauTaumm,
NPOBOANUMON:

- Accoumaumen wuHxeHepHoro obpasoBaHus Poccum (cepTudmkat pernctpaumoHHbIN
Ne0475, BoigaHHbIn 21 gekabpsa 2017 roga) ¢ Uuenbio NpU3HaHUA KadecTBa M YPOBHSA MOAro-
TOBKW BbIMYCKHUKOB, OTBeYalolWmnmMm TpeboBaHMAM npodeccuoHanbHbIX cTaHgapToB (npwu
Hanu4un), TpeboBaHMAM pbiHKa TpyAa K cneynanuctaMm cooTBeTcTBytowero npogpunga. Cpok
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AencTena npodeccnoHanbHo-obLWeCcTBEHHOM akkpeautTauumn 3 roga.

- European Accreditation of Engineering Programmes EUR-ACE Master (certity RU-000427,
Brussels, 22 December 2017, Moscow 21December 2017), ¢ uenbio Npu3HaHUS kayecTBa u
YPOBHS MOArOTOBKWN BbIMYCKHUKOB, OTBeYaloLwmMn TpeboBaHUAM NpodeCcCUoHanbHbIX CTaH-
AapToB (Mpu Hanuuun), TpeboBaHMsIM pbliHKa TpyAa K cneyuanuctaMm COOTBETCTBYHOLLErO
npoduns. Cpok Aenctensa NpodeccnoHanbHO-00LWEeCTBEHHON akkpeauTaumm 3 roaa;

- HaumoHanbHbIM coBeToM npu npe3unaeHte Poccuinckon ®epgepauumn no npodeccnoHarb-
HbIM KBanudukaumsam n MexoTtpacnesbiM 06beaNHEHNEM HaHOUHOYCTPUN (CBUOETENBLCTBO
0 npocheccrnoHanbHO-06LWeCcTBEHHON akkpeantTaunmn pernctpaumorHbin Ne NOA-003.41, Bbi-
AaHHbIn - 29 nioHa 2018 roga), ¢ uenbio NpM3HaHNA KadecTBa M YPOBHS NOATOTOBKN BbIMyCK-
HWKOB, OTBeYarLwmMmn TpeboBaHNsIM NPOdECCMOHANbHbIX CTaHAAPTOB (NPU Hanuyuu), Tpe-
OoBaHMAM pblHKa Tpyda K crneuwanuctam cooTBeTcTByowero npodpuns. Cpok agencrsund
npodyeccnoHanbHO-06WwecTBeHHON akkpeanTaumm ao 21 noHa 2021 roga.

BHyTpeHHAs He3aBMCMMada oueHKka KavyecTBa paboTbl negarormdecknx paboTHUMKOB MPOBO-
antca B cooTBeTCcTBMM [onoxeHnem o6 opraHusaumm n npoBedeHun attectaunm paboTHUKOB
BopoHexckoro rocyaapcTtBeHHOro yHusepcuteta. MaTtepmanbsl aTTrectauumn nepefaroTtcs B ge-
KaHaT dakynbteTa, peanusytowero OOlN, ana nepegayn kypatopy OOl ¢ uenbto aHanusa u
pa3paboTKM KOPPEKTUPYIOLLMX MEPONPUATUIA.

ExxerogHo npoBoantca camoobcerefoBaHue nNo CornacoBaHHbIM KPUTEPUAM B BUAE BHYT-
peHHero ayauta B pamkax CMK BI'Y.

[ekaH duandeckoro dakynb- /A.M. Bobpewios/

TeTa

3aB. kagegpoit ¢MMNuM3 Tt - /E.H. BopmoHTOB/

KypaTtop nporpammel s t// /I".B. beikagoposa/
1

lMporpamma pekomeHaoBaHa Y4yeHbIM COBETOM hmsmnydeckoro akynbTeTta ot 24.05.2019,
npoTtokon Ne 4
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MpunoxeHwne 1

MATPULA
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COOTBETCTBUA KOMMNETEHLNN N COCTaBHbIX YaCTen

dopmbl
OL€HOYHbIX

cpencre*

BuneLloaLLe BeHhoLAXanod| |

Ok3ameH

3Ok3ameH

OKk3ameH

BuneLoaLLe BeMANS |

MpakTnyeckme
3aHATUSA

MpakTnyeckme
3aHATUSA

MpakTnyeckme
3aHATUSA

O6LeKkynbTypHbIE KOMNETEHLNN

nnaLoTag XIaHUNXKU1O ‘dpodioeley ‘undeae
NMaLOTaLO0U XIGHKOWEOS LO BUHOLIQOBH W ELreH
-00dau oloHHaa1oToasnodu 191mmee nneroLan
WWIGHEOHOO0 B291B80€9LI0U OI9L00HE0L0. :§-)O

WNLDOHALB1E8T NOHALEH

-on229podu 1 YOHAL'eMTI0 YOHHSTIOHLIOU BWH
-9haU2990 BUT 1I9dALdUAN noxoshnend eaLorado
N 197018 91BE0EALIOLIN 019L00HGOI0UD :8-3O

oiMHegosedgoon
-e2 1 unneenHeldooned X 019.L00HQOI0LD 1 /-)O

Buhuueed aiqHdAL
-quUAY 1 819HILrenTIoo BEWUHNALOO0g OHLHedsLol
‘egamiaLILION g 9LeLoged 019L00HQOI0UD (9-)O

smaLonaronmess 0JOHAALALANKON 1 OJOH
-1O0HhULRKOW heTee BMHamad BUT Xexi9es WOH
-HedLo0oHM 1 NoX22Ad eH xewdod) MOHHBWSOUL U
WNOHLOA 8 NMTTEXMHAININOY 3 OI91O0HQOD0LD (G-} O

MIDOAINSL
-sa xedadho x1I9HhMUERd g MMHEeHE XiI9aogedu
I990HD0 9LBE0EALIOLDN 019L00HGOI0LD H-3O

xedadh9

Xl9Hhuueed 8 M1DOHAUR1BaT go1el19uAcad NLOOH
-aniad e 9xHaNo ndu MHEHE XUNIShNINOHONE
I990HO0 9LBE0EILIOLON I9LO0HQOI0LD :€-)O

mmnneou
nodoHemkedl suHeaodundod BUY eg108MQgo BUL
-naeed 010%00hNdoLON NLOOHABIWOHONEE U I9LELE]
SI9HEOHO0 9Leg0dUENLIBHE OI9100HQOI0LD :Z-) O

nuhneou noxoarHadeeog
-oduin BMHegoduwdod BUT UMHEBHE XMNOGIOIOL
-1 1990HO0 9.LBE0EILIOLON 0I9LO0HQOI0UD : |-}

HaumeHoBaHve gucumnnuH
(Moaynen) B COOTBETCTBUU C
y4ebHbIM NnaHoM

BasoBas yacTtb

UcTopus

dunocodus

OKOHOMUKA

Bnok 1
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MpakTnyeckme
lMpaBoBeageHue 3aver
3aHATUA
. MpakTtnyeckme| 3k3aMeH,
MHOCTpaHHbIN A3bIK
3aHATUSA 3aver
Couuonorus MpakTnyeckme
3aHATUA
. MpakTtnyeckne| 3aveTc
Pyccknii a3bIk 1 KynbTypa peuu 2
3aHATUSA OLLeHKOM
MaTtemaTtuka
N MpakTnyeckne | Jk3ameH,
MaTtemaTnyeckmin aHanma
3aHATUSA 3aveTr
MpakTuyeckme
AHanuTnyeckas reomeTpus Ok3ameH
3aHATUSA
- MpakTnyeckme
JlnHenHas anrebpa P Ok3ameH
3aHATUSA
BeKTOpHbLIN 1 TEH3O0PHbIN MpakTnyeckue 3auer
aHanus 3aHATUSA
Teopusa yHKUMN MpakTnyeckue
pust PyHKL P Ok3ameH
KOMMEKCHOro NepEMEHHOro 3aHATUSA
OuddepeHumanbHble Mpaktnyeckme| 3aveTcC
ypaBHEHUS 3aHATUSA OLEHKON
WHTerpanbHble ypaBHEHUSA U MpakTnyeckue 3auer
BapuauMOHHOE UcCYMCeHne 3aHATUSA
Teopus BepoATHOCTEN U Ma- Mpaktnyeckme| 3aveTcC
TemaTtumyeckasi cTaTucTmka 3aHATUSA OLLEHKOM
MeTogbl MaTtemaTMyYeCKOn MpakTnyeckme 3auet
Gur3nKK 3aHATUSA
TabopaTopHble| 3adveT C
YucneHHble MeToabl 2
paboTbl OL/EHKOMN
MHdopmaLmMOoHHbIe [TabopaTopHble
3auer
TEXHONOINN paboThI
MpakTnyeckme
Okonorus P 3avet

3aHATUA
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MpakTnyeckme
Ok3ameH,
3aHATUSA, na-
dusunka 3a4eT C
©opaTopHbie ~
OL/EeHKOMN
paboThl
KBaHTOBas MexaHuka u ctatu- MpakTuyeckne | Ok3ameH,
cTuyeckast pusnka 3aHATUSA 3ayer
BesonacHocTb MpakTnyeckne 3auer
XN3HeOesATeNnbHOCTH 3aHATUA
Cpava
Pusnyeckasn KynbTypa u cnopt 3auer
HOpPMaTUBOB
MpakTuyeckme
3aHATUSA, Na-
dun3unka NnonynpoBOgHUKOB Ok3ameH
bopaTopHbie
paboThbl
Bnok 1 BapunaTtumBHas 4YacTb
Kpuctannorpadwms n [TaBopaTtopHble
p pac patop Ok3ameH
KpucTtannoduanka paboTbl
®dur3nKka KOHOEHCMPOBAHHOIO ITabopaTopHble
Ok3ameH
COCTOSIHUSA paboTbl
MaTepuanb! 3n1eKTPOHHON ITabopaTopHble
Ok3ameH
TEXHUKM paboTbl
MpakTnyeckue
3aver
OCHOBbI TEXHOMNOMMK 3N€EK- 3aHATUSA, Na- .
. N C OLleHKOW,
TPOHHOW KOMMOHEHTHOM Ga3bl HbopaTtopHkle saueT
paboThbl
MeTponorus, ctaHgapTM3auus ITabopaTopHkle 3auer
N TEXHUYECKNE N3MEPEHMS paboTbl
ITabopaTopHble
duranyeckme ocHoBbI
paboThbl, Kyp- 3avet
3NEKTPOHUKU
coBas paboTa
lTabopaTopHble| Jk3ameH,
TBepaoTenbHas 3NeKTpoHUKa paboThkl, Kyp- 3a4eT C
coBagd paboTta| oueHkon
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laGopaTopHbIe,
HaHoanekTpoHuka Ok3ameH
paboThl
OcHoBbI NPOEKTUPOBaHMA NaGopaTtopHbie
3NEeKTPOHHOW KOMMOHEHTHON 3auet
paboThl
6a3hl
TeopeTnyeckne OCHOBbI J'Ia:ggTa;oEHble 3';3;“2?”’
3NEKTPOTEXHMUKN P » Kyp
coBas paborta
VHXeHepHas n koMMnbloTepHas [TabopaTopHble|  3auer
rpaduka paboThbl C OLIEHKOM
CxeMoTexHuka naGé) e ey | 3avetc
paboThl, Kyp- OLIEHKOVA
cosagd pabota
DUBNKO-XMMNYECKNE OCHOBDI
ITabopaTopHble
MaTepuanoBeaeHus s MUK- a6OTH 3avet
PO- M HAHOJMEKTPOHMKU P
Cuctemsl
aBTOMAaTU3NPOBAHHOIO flaboparopHble| - 3auer ¢
P paboThbl OL|eHKoM
npoektTupoBaHus NC
OneKTUBHbIE ANCUUMNINHBI MO
o Cpava
dm3nyeckon KynbType 1 cnop- 3avet
HOpMaTMBOB
Ty
CneuuanbHbIN U3NYECKUI
ITabopaTopHble
NPaKkTUKyM Mo NoynpoBOAHM- a6OTLI 3avet
KOBbIM Npunbopam P
CneuuanbHbIn U3NYecKun
H ® ITabopaTopHble
NpakTUKyMm no usmke nony- a6OThL! 3avet
NPOBOOHUKOB p
WHdopmaTmka un TabopaTopHble
thop patop Ok3ameH
nporpaMmMmpoBaHue paboTbl
OnepauunoHHble CUCTEMBI U ITabopaTopHble
Ok3ameH
A3bIKM paboThbl
BBeaeHne B UHTerparnbHyto
il p y [TabopaTopHble
3MNEKTPOHUKY N HAHO3NEKTPO- 3aver
paboThbl

HUKY
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BBeaeHue B A3bIK1 NPOEKTUPO- [labopaTopHble 3auer
BaHWs annapaTtypbl paboThbl
OnemeHTbl TeEOpUN laGopaTopHble] 3ayeT c
ANEKTPUYECKNX Lenemn paboThbl OLLeHKOM
TeopeTnyeckme OCHOBBbI [TabopaTtopHbie| 3auyeT C
pPagnoaNEeKTPOHNKN paboThl OLIEHKOM
KomnbloTepHoe MmoaenvpoBa-
P Aep ITabopaTopHble
HWE B MUKPO- N HAHO3MEKTPO- Ok3ameH
paboThbl
HUKe
YrnepogHble matepuansl B ITabopaTopHble
pon p patop Ok3ameH
3NEeKTPOHUKe paboTbl
lTabopaTopHble
MukpocxemoTexHmKa Ok3ameH
paboThbl
TpéxmepHble nHTerpanbHble ITabopaTopHkle
P P P parop Ok3ameH
CXEeMbI paboThbl
KBaHTOBas 1 ontuyeckas ITabopaTopHkle 3auer
3MNEKTPOHUKa paboTbl
TexHonorns matepuanoB MuK- ITabopaTopHble 3auer
pO-, ONTO - U HAHOJNEKTPOHUKM paboTbl
ITabopaTopHkle
JTaBopaTopusi no TexHonorum patop 3avet
paboThbl
ITabopaTopHble
JTabopaTopust no meTponoruu 3auert
paboThbl
[TabopaTtopHbie| 3auyeT C
MogenunposaHue B Matlab partop 9
paboThbl OL|EHKOM
Cpepnctea nsmepeHuii Ha 6ase TabopaTopHble| 3adveT C
LabView paboThbl OLEeHKOM
OCHOBbI NPOEKTUPOBAHUSA [TabopaTopHblie| 3adveTt C
nnmc paboTbl OL/EeHKON
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[TabopaTtopHble| 3adveTt C
MwuKpoaneKkTpoHuka =
paboThl OLIEHKOM
[labopaTopHble
dusnka MAlM-cucrem patop Ok3ameH
paboThl
dusmka NnoBepxHOCTEN U rpa- ITabopaTopHble
N Ok3ameH
HWYHBIX IBMEHUN paboTbl
brok 2 BapuaTtumBHas 4YacTb
Y4yebHas npakTuka no nony4e-
HMIO NEPBUYHBIX Npodeccro-
HanbHbIX YMEHUI N HABbIKOB, B
o OtyeT no
TOM YMCrE NEPBUYHbBIX YMEHWI 3avet
npakTuke
N HaBbIKOB Hay4HO -
nccnenoBaTenbCKon AesaTenb-
HOCTHU
MpounsBoacTBEHHAst NpakTuKa,
P A P OtyeT no 3aveT c
Hay4yHO- uccregoBaTenbcKas o
npakTuke OLLEHKOM
paboTta
lMpoussoacTBEHHas NpakTuka, Ot4eT no 3avet C
TexHonormyeckasi npakTuke OLLEHKOM
lNponsBoacTBeHHas nNpakTuka
n(? non feleo n ocbe%cmo Oruer no Sauer ¢
y b npakTuke OL|eHKOM
HasbHbIX YMEHWI 1 onbiTa
lMponsBoacTBEHHAA NpakTuka, OTyet no 3auet C
npegavniomHas npakTmke OLEHKON
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dopmbl
OLIEHOYHbIX
cpencte®

BMNeLosL1e BeHhoLAkowod] |

Ok3ameH

OKk3ameH

Ok3ameH

3avet

3aver

3avet

BuneloaLle semAde |

MpakTnyeckue
3aHATUSA

MpakTnyeckme
3aHATUSA

MpakTnyeckme
3aHATUSA

MpakTnyeckme
3aHATUSA

MpakTnyeckune | Sk3ameH,
3aHATUA

MpakTnyeckme
3aHATUSA

O6LenpodeccuoHarnbHble KOMMNeTeHLUM

W1O0HOBLIOEDQ NOHHOMTIBWAOHN BMHES

-09ad.l 8I9HEOHO0 9.LBTOILIGOD ‘UNIOLIOHXDL XIGHHOMT
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8I9HHaNBad809 d1egI9LMhA 0I9100HQO20LD :/-}LIO
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-edgoen suHeaoduiyerad u BUHaHLOUIGE eg19iTadd
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HaumeHoBaHMe gucumnnmH
(mopynen) B COOTBETCTBUM C
y4yeOHbIM NnaHoMm

WcTopus

dunocodus

OKOHOMMKA

lMpaBoBeaeHue

MHOCTpaHHbIN A3bIK

Couwonorusa

Brok|Basosas yacTb

a
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. MpakTtnyeckne | 3adet c
Pycckuii a3bIk U KynbTypa peyu 4
3aHATUSA OLleHKom
MatemaTtuka
. MpakTnyeckme | Dk3ameH,
MaTtemaTtunyeckuin aHanms
3aHATUSA 3ayer
MpakTnyeckme
AHanuTuyeckasi reomeTpus Ok3ameH
3aHATUSA
. MpakTuyeckme
JlnHelHas anrebpa P Ok3ameH
3aHATUSA
BeKkTOpHbI 1 TEH30PHBIN MpakTnyeckune 3auer
aHanus 3aHATUSA
Teopust yHKUWIA MpakTnyeckme
pusi cOyHKL P Ok3ameH
KOMMMEKCHOro NepemMeHHoro 3aHATUSA
OnddepeHumanbHble MpakTnyeckne | 3aueT c
ypaBHeHUs 3aHATUSA OLeHKOM
MHTerpanbHble ypaBHEHUS U MpakTnyeckne 3aueT
BapuaLMOHHOE NCYNCNEHNE 3aHATUSA
Teopwusi BeposiTHOCTEN U Ma- MpakTuyeckue | 3aveT C
TemaTtuyeckas ctaTucTuka 3aHATUSA oLeHKom
MeToabl maTemaTu4eckomn MpakTnyeckue 3aueT
ur3mnku 3aHATUSA
NabopaTopHble| 3aueT C
YucneHHble meToab! ~
paboTbl oLeHKom
WNudopmauuoHHsle ITabopaTtopHble 3auer
TexHonoruu paboTbl
MpakTuyeckme
Skonorus P 3avet
3aHATUSA
MpakTnyeckme
3OK3aMmeH,
3aHATUSA, Na-
dusmka 3a4eT C
©opaTopHbIe 4
OLleHKOM

paboThbl
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KBaHTOBas MexaHuka n ctaTu- MpakTnyeckme | Dk3ameH,
cTmyeckasa gusmka 3aHATUA 3aveT
BesonacHocTb MpakTnyeckne 3auer
XNU3HeOeAaTenbHOCTH 3aHATUA
Cpava
dusmnyeckas KynbTypa u cnopt 3avet
HOpMaTMBOB
MpakTnyeckme
3aHATUSA, na-
®un3nka NonynpoBOLHUKOB Ok3ameH
©opaTopHbie
paboThbl
brok|Bapuatuenas yacts
Kpuctannorpadus un labopaTopHble
P pac patop Ok3ameH
KpucTtannoduanka paboTbl
®Pun3nka KOHOEHCUPOBAHHOTO ITabopaTtopHkle
Ok3ameH
COCTOSIHUSA paboTbl
MaTepuarnbl aneKTpoHHON ITaBopaTtopHble
Ok3ameH
TEXHUKM paboTbl
MNpakTnyeckn
pa SCKNC1 3avuer
OCHOBbI TEXHONOTUN 3r1EK- 3aHATUSA, Nna- .
g o C OLleHKOW,
TPOHHOW KOMMOHEHTHOW 6a3bl bopaTopHbIe saueT
paboThbl
MeTponorus, cTaHgapTusaumsi TabopaTopHble 3auer
N TEXHNYECKNE U3MEPEHNUS paboThbl
TabopaTopHble
dursmnyeckme 0CHOBBbI
paboTbl, Kyp- 3auer
3MNEKTPOHUKM
coBas paboTa
IabopaTopHble| JK3aMeH,
TBepOoTenbHas areKkTpoHMKa paboThl, Kyp- | 3adveT C
coBas paboTta | oueHKon
ITabopaTtopHble
HaHoanekTpoHuka patop Ok3ameH
paboThbl
OCHOBbI NPOEKTMPOBAHNS
y . NTabopaTopHble
3MNEKTPOHHOW KOMMOHEHTHOWN 3aver
paboThbl

6asbl




28

ITabopaTopHble| JK3aMeH,
TeopeTnyeckne OCHOBbI
paboThl, Kyp- 3aveT
3NEKTPOTEXHUKM
coBas paboTa
WHxeHepHas 1 koMmnbloTepHas labopaTtopHble| 3auet
rpacguka paboThl C OLEHKOM
ITabopaTtopHkle
paTop 3avet C
CxemoTexHuka paboThbl, Kyp- Z
OLIEHKON
coBas paboTa
PU3NKO-XMMUYECKME OCHOBBI
TabopaTopHble
MaTepuanoBefeHns ons Muk- a6OTL! 3aver
pO- U HAHOJNEKTPOHUKU P
Cucrembl
TabopaTtopHble| 3aveT C
aBTOMaTU3MPOBaAHHOIO 2
paboThbl OLleHKOM
npoektmposaHuns NIC
OneKTUBHbIE AUCLMMNNHBI MO
o Cpava
dm3ndeckon KynbType 1 cnop- 3auer
HOpMaTuBOB
Ty
CneumanbHbI rU3n4ecknin
TabopaTopHble
NpakTUKyM Mo NosynpoBOAHU- a6OTLI 3auer
KOBbIM Npunbopam P
CneumanbHbI or3nyeckmmn
H P INTabopaTopHble
NPakTUKyM No usmke nony- paboTb 3aver
NPOBOAHMKOB
WHdopmaTuka n ITabopaTtopHkle
%op partop Ok3ameH
nporpaMmmnpoBaHme paboTbl
OnepaumnoHHbIE CUCTEMBI U ITabopaTtopHkle
Ok3ameH
A3bIKM paboThbl
MpakTnyeckme
BeeneHve B MHTerpanbHyto AaHSTYS
ANEKTPOHMKY Y HAHOJNEKTPO- ’ 3aver
nabopaTtopHble
HUKY
paboThbl
MpakTnyeckme
BeeneHve B s13blkM MPOEKTUPO- 3aHATHS, 3auer
BaHUs annapartypbl nabopaTopHble

paboThbl
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OnemeHTbl Teopun labGopaTopHble| 3advet c
3NEKTPMYECKNX Lenen paboThbl OLleHKom
TeopeTnyeckme OCHOBbI labGopaTopHble| 3adeT C
PaanoaeKTPOHUKN paboThl OLIEHKOM
KomnbtoTepHoe MogenupoBa-
P Aenmp TabopaTopHble
HWE B MUKPO- N HAHO3MEKTPO- Ok3ameH
paboThbl
HUKe
YrnepogHble MaTepuarnbl B ITabopaTtopHkle
oA P parop Ok3ameH
3MNEeKTPOHUKE paboTbl
TabopaTopHble
MukpocxemoTexHuka Ok3ameH
paboThbl
TpéxmepHble nHTerpanbHble ITabopaTtopHkle
P P P parop Ok3ameH
CXeMbl paboThbl
KBaHTOBasi n ontuyeckas ITabopaTtopHkle 3auer
3MNeKTPOHUKa paboTbl
TexHonorna matepuanoB MUK- TabopaTopHble 3auer
pO-, ONTO - U HAHOJNEKTPOHMKU paboThbl
TabopaTtopHble
JlabopaTtopusa no TexHonoruu patop 3avet
paboThbl
NTabopaTopHble
JTabopaTtopus no meTponoruu 3auert
paboThbl
TabopaTtopHbie| 3aueT C
MogenuposaHue B Matlab patop z
paboTbl OLLEHKON
CpeqnctBa nsmepeHun Ha 6ase ITabopaTopHble| 3aveT C
LabView paboTbl OLeHKom
OcHoBbI NPOEKTUPOBAHNSA MabopaTopHble| 3aueT C
nnmc paboThbl oLeHKomn
NabopaTopHble| 3aueT C
MuKpOaneKkTpoHMKa Z
paboTbl OLLeHKON
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ITabopaTtopHkle
dunsumka MMM cucrem patop Ok3ameH
paboThbl
dusnka NOBEPXHOCTEN U rpa- TabopaTopHble
N Ok3ameH
HWYHBIX SIBMEHUN paboTbl
Brok|BapuaTtmeHas yacTb
Y4yebHas npakTuka no nonyde-
HUIO NEPBUYHBLIX Npodeccuno-
HarnbHbIX YMEHWI N HaBbIKOB, B
N OtyeT no
TOM YKMCre NEPBUYHbBIX YMEHWIA 3avet
npakTuke
N HaBbIKOB Hay4HO -
nccnegoBaTenbCKon aesTenb-
HOCTU
MponsBoacTBEHHAs NPaKTUK:
HAYLHO- MOCTERORATONCKAR Orwerno | Saver c
y A npakTuke OLeHKoMn
pabota
lMponsBoacTBEHHasA NpakTuka, OTt4eT no 3avet C
TexHosnornyeckas npakTmke OLIeHKON
MpounsBoacTBEHHAs NpakTuka
no nosly4eHuto npodeccmo-
HanbHbIX YMEHUN 1 OonbiTa OTt4eT no 3avet C
npodeccnoHanbHoON gesaTtenb- npakTuke OLleHKOM
HOCTW, NPOEKTHO- KOHCTPYK-
TOpcKas
lMpounsBoacTBEHHasn NpakTuka, OTt4eT no 3avet C
npepavniomHas npakTuke OL|eHKOM
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3aHATMSA
Teopusa yHKLUMIA KOMMNEKCHOro ne- MpakTnyeckne SK3aMEH
pEMEHHOro 3aHATUSA
OndepeHumnansHble ypaBHEHUS Mpaktudeckue | 3auet c
P yp 3aHATUA OLIEHKOM
WHTerpanbHble ypaBHEHUS 1 Bapuya- MpakTuyeckue 3auer
LIMOHHOE 1cYUcneHne 3aHATUSA
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MPAKTUEWM  YyeBHLId nnaH Gakanagpuata "11.03.04 3uH3_A0_HTe3_2018.plx, ko4 HanpaeneHna 11.03.04, rog Hayana nogrotoek 2018

Hacoe
Cem. Mp oA0mEHTENBHOC|
HaseaHKe NpakTikK Kypc Kypea Kadenpa + Tb (Henent) Crya. P Ka CTYAeHTa B R — Ha noArpynny
HeAenk B HEAEnto
Bua npakTuke: Y4etran npaktika
[YueOHaR NPaKTHKa NO NOYYEHUHD NMEPEHUHEX
npode CCHOHaNEHEX YMEHHA M HABBKOB, BTOM 1 > 4
UM CE NEePBUUHERX YMEHWA M HIELIKOB HAYUHO-
VCCNEA0BATENECKON JERTENEHOCTH
| 57 -
|Bw1 npakThicn: Mp oWSEOACTEEHHAR NP aKkTHKE
MpoWZBOACTEEHHAR NPAKTHKE, TEXHONOMMUECHAR ‘ 2 ‘ 2 2
| 57 s 2
MpOM3E0ACTEEHHAR NPAKTUKE N0 NOMYHEHMID
NpodecCHoHaNsHLX YMEHWA M ONbTa s 3 4
npode CCHOHaN=HOM AERTENEHOCTH, NPOEKTHO-
KOHCTPYKTOPCKaR
| 57 + | a
|B|r\u. npakTukm: MpeaaunnoMHan NpakTHKa
MpoW=B0ACTEEHHAR NPAKTWKE, NPEAANNNOMHAR ‘ 4 ‘ 2 2
| 57 s 2
|Bm1 npakTkkm: HaysHo-uecneaosaTenbokan patora
MpOoK3BO/CTEEHHAR NPAKTWKAE, HayJHO- E) 3 >
MCCnenoEaTensckan padota
| 7 |+ | 2
| lrorono d)akTyl 14
| Wroro no nﬂaH’yl 14|

KYPCOBBIE MPOEKTEI M PAEOTLl  ¥ueGHeIil nnax Gakanaepnarta "11.03.04 ZuH3_00_M3uH3_2018.plx, koA HanpaeneruA 11.03.04, rog Hayana noarotoekn 2018
Bua | Kypc | Cenm | Kad. | Crya. | 3amMeyanua

E0PETHYECKHE OCHOBDI SNEKTPOTEXHEHH

KP 2 2 60
BEPAOTENbHAA SNEKTPOHKE
KP 3 2 a0
MEHUYECKHE O CHOBbISNEKTD OHHKK
KP 3 1 57
iCb(em OTEXHMKE

KP 4 1 60
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MNpunoxeHwne 4

AHHOTauun paboymnx nporpaMmM y4ebHbIX KypCcoB, ANCLMMNINH

B51.5.1 UcTtopusa

Lienn v 3apa4mn yyebHOM AUCLUNIIUHDI.

Llenbto ancumnnuHbl «Actopusa» sBRNSeTCA: M3y4YeHMe LEeNOCTHOro Kypca MCTopum
COBMECTHO C ApYyruMu gucumniaMHamun uukna; dopmmpoBaHue y CTyAEHTOB COBPEMEHHOMO
MUPOBO33PEHMS; OCBOEHNE MW COBPEMEHHOIO CTUMSA MbILLIIEHNS.

B xoge nsyyenns ancumnnuHel «Actopusa» obyyaroLmecs OSDKHBbI:

3Hamb OCHOBHblE 3aKOHOMEPHOCTUM UCTOPUYECKOro mnpolecca, 3Tanbl MCTOPUYECKOro
pa3BuTua Poccun, mecto u ponb Poccum B UCTOpmmn YenoBevecTBa U B COBPEMEHHOM MUPE;

yMemb aHanu3vMpoBaTb U OLEHUBATb COLManbHyl0 MHGPOPMaLNIO; NITAaHNPOBaTb M OCY-
LLLEeCTBNATb CBOK AEATENTbHOCTb C Y4ETOM 3TOr0 aHanuaa;

gnademsb. HaBblkaMy NyONNYHON peyn, apryMeHTauun, BeAeHNst QUCKYCCUM U NONeMun-
KW, MPaKkTU4EeCKOro aHanmaa forMku pasnnuyHoro poaa paccyxXaeHumn,

a Takke MMeTb NpeACTaBeHNe O CYLIHOCTU, POpMe U (PYHKLMN UCTOPUYECKOrO 3Ha-
HWS; OBNageTb deMEHTaMN UCTOPUYECKOro aHanuaa; 3HaTb: NMOHATUIHLIA annapaT UCTopu-
4YEeCKOM HayKW, OCHOBHblE METOAbl UCCNEeAOBaHWUA MCTOPUK; CYLLLHOCTb, COAep)XaHue, OCo-
BGEeHHOCTM pa3BUTUSA OTEYECTBEHHOW UCTOPUWN; OCHOBHOW CMEKTP KOHLEMNUUN UCTOPUYECKOro
pa3BUTUS, TOYEK 3PEHUSA MO YACTHLIM UCTOPMYECKMM Mpobnemam; yMeTb: CaMOCTOATENBHO
aHanuanpoBaTb UCTopudeckne akTbl; NPUMEHATb NPUHLMMNBI UCTOPM3MA OOBHLEKTUBHOCTMU B
aHanuMse NCTOPMYECKOro Matepuana; NpUMEHATb NOMYyYEHHbIE 3HAHUSA U YMEHUSA NpU aHanu-
3€ COBPEMEHHbIX COLManbHO-9KOHOMUYECKMX U CoumarnbHO-NONMTMYECKNX Npobnem cospe-
MEHHOro aTana pasBuUTUsi OTEYECTBEHHOW NCTOPUN; UMETL HaBbIKM paboTbl C MCTOPUYECKUMMN
NCTOYHNKaMW.

MecTo yuyebHOM AncumnnuHbl B cTpykType OOI.
OucumnnnuHa «ctopusi» oTHocuTes k 6asoBon yactm 6noka b1 ducumnnuHel (Mmoaynu) noa-
roToBkM obyyatomxcs no HanpaeneHunto 11.03.04 «ANeKTpOHUKA N HAHOINEKTPOHUKA Y.

KpaTkoe copepxaHue (AuaakTuyeckue eanHULbl) y4e6HON ANCLUNIIUHDI.

CopepxaHue ANCUMNUHBI OXBaTbIBAeT KPyr BOMPOCOB, CBSA3A@HHbIX C M3Yy4YeHuem crne-
ayowmx pasgenos: CywHOCTb, OpMbl, (PYHKLUUM NCTOPUYECKOrO 3HaHUS. MeToabl U NCTOY-
HUKM n3ydeHus uctopun. MNMoHsaTME n Knaccudumkauus UCTOPUYECKOro MCTOYHMKA. OTteve-
CTBEHHas UcTopuorpadus B NPOLLSIOM M HacTosdLlem: obuiee n ocobeHHoe. MeTogonorus u
Teopusi ucTopndeckon Haykn. Mictopusa Poccum — HeoTbemMnemasi Yactb BCEMUPHOW UCTOPUN.
AHTUYHOEe Hacnegue B anoxy Benukoro nepeceneHna Hapogos. [Mpobnema aTHoreHesa BoO-
CTOYHbIX cnaBsiH. OCHOBHblE 3Tanbl CTAHOBMEHUS rOCygapCcTBEHHOCTU. [peBHAS Pycb n Ko-
YeBHUKN. BusaHTumcko-gpeBHepycckne cBasn. OcobeHHOCTU coumarnbHoro ctposa [dpeBHen
Pycn. OTHOKYNbTypHbIE N COLMAnbHO-MONUTUYECKME NPOLLECCHI CTAHOBIIEHUS PYCCKOW rOCy-
AapcTBEHHOCTU. [puHATME XpuUCTMaHCcTBa. PacnpocTpaHeHue ucnama. OBONUMS BOCTOM-
HocnaBsiHCKoW rocygapctBeHHocTn B XI-XII BB. CoumanbHO-NONUTUYECKNE U3MEHEHUS B
pycckux 3emnsx B XII-XV BB. Pycb n Opga: npobnembl B3anmoBnusiHus. Poccns u cpegHe-
BeKoBble rocygapctea Eeponbl n Asun. Cneumdurka hopMnmpoBaHms eguHOro pOCCUMNCKOro
rocygapcrtea. BoassblweHne MockBbl. PopmmupoBaHMe COCMOBHOM CUCTEMbI OpraHuM3aumm
obuwecTtBa. Pecopmbl MNeTpa 1. Bek EkaTepuHbl. NMpegnockbinkm n 0cobeHHOCTU cKnagbiBa-
Hus poccunckoro abcontotnama. uckyccum o reHesmnce camogepxasusi. OcobeHHOCTM 1 oc-
HOBHble aTanbl 3KOHOMMYECKOro passutna Poccuun. Osonoumsa popM COOCTBEHHOCTM Ha
3emnto. CTpykTypa deoganbHoro 3emneBnageHms. KpenoctHoe npaeso B Poccun. MaHydak-
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TYPHO-NPOMBILLNEHHOE npoun3BoAacTBO. CTaHOBMNeHWe uHAycTpuanbHoro obuiectsa B Poc-
cumn: obuwee n ocobeHHoe. OBLeCTBEHHAs MbICb U OCOBEHHOCTM OBLLEeCTBEHHOrO ABWXKe-
Hus Poccum XIX B. Pecbopmbl n pedhopmatopbl B Poccuun. Pycckas kynbTypa XIX Beka u ee
BKIag B MUPOBYIO KynbTypy. Ponb XX cTtonetuss B MupoBon ncropuu. mobanusauyusa obuue-
CTBEHHbIX npoueccoB. [Npobnema 3KOHOMUYECKOro pocta U MoaepHusauuu. Pesonoummn u
pedopmbl. CoumnanbHaa TpaHcdopMauusa obuiectsa. CTONKHOBEHME TEHAEHUUA UHTEPHa-
UMoHanuamMa u HauuoHanuMama, UHTerpauum n cenapaTtmsma, 4eMokpaTMm n aBToputapmsmMa.
Poccus B Havane XX B. O6bekTuBHasi NOTpebHOCTb MHAYCTpUanbHon moaepHusaumm Poc-
cun. Poccunckme pedopmbl B KOHTEKCTE 0OLLLEMUPOBOro pa3sBuTuSA B Havane Beka. Monutu-
Yyeckue naptum Poccuun: reHesunc, knaccudukaums, nporpammel, Taktuka. Poccus B ycrnoBusix
MMPOBOM BOWHbLI M 00LeHaumMoHanbLHoro kpmuamca. Pesontoums 1917r. 'paxkgaHckasa BoMHa m
WHTEepBEeHUMs , UX pesynbTatbl M nocnenctsnsa. Poccuirckas amurpauus. CoumanbHo-
3KOHOMMYECKOe pa3BuTue ctpaHbl B 20-e rr. H3IMN. dopmmnpoBaHne ogHONapTUNHOIO NOMANTK-
yeckoro pexuma. ObpasoBaHne CCCP. KynbTypHas »u3Hb ctpaHbl B 20-e rr. BHewHsa no-
nutuka. Kypc Ha cTpouTenbCTBO coumanuama B O4HOM CTpaHe u ero nocnegcreus. Couwm-
anbHO-3KoOHOMUYeckue npeobpasoBaHus B 30-e rr. CCCP HakaHyHe 1 B HavasbHbIN nepuos,
BTOPON MMPOBOW BOMHLI. Bennkaa OTedecTBeHHas BomHa. CounanbHO-9KOHOMMYECKOE pas-
BUTUE, OBLLECTBEHHO-NOMUTUYECKAA XU3Hb, KyNbTypa, BHewWHss nonutuka CCCP B nocne-
BOEHHble roabl. XornoaHas BowHa. lMOoMbITKM OCYLEeCTBEHUS NOSIMTUYECKUX U IKOHOMMUYe-
ckux pegopM. HTP n ee BnusHue Ha xopg obwectseHHoro pa3sutus. CCCP B cepeauHe 60-
80-x rr. CoBetcknin Cotod B 1985-1991 rr. NepecTponka. NonbiTka rocygapCTBEHHOMO nepe-
BopoTa 1991 r. n ee nposan. Pacnag CCCP. benosexckne cornaweHnda. OKTabpbckue co-
ObiTna 1993 r. CtaHOBMNEHNE HOBOW poccuickon rocygapctBeHHocTn (1993-1999 rr.). Poccus
Ha NyTW pagukarbHOM couuanbHO-3KOHOMUYECKOM MoaepHusauun. KynbTypa B COBpeMEH-
Hon Poccuun. BHelwHenonutuyeckas OesaTeribHOCTb B YCNOBUAX HOBOW reonoriMTU4ecKon cu-
Tyauum.

dPopma TeKyLlen aTTrecTaumu: npakTuyeckmue 3aHAaT1s
dopma NpoMeXXyTOYHOM aTTecTaLuun: 3K3ameH.
Koabl popmupyembix komneteHummn: OK-2

B1.5.2 ®unocodus

Llenv n 3apayn yye6HOM AUCLMNSIUHDI:
Llenb nayyenusa gucumnnumHbl «dunocodusay - cnocobcteoBaHne popMmMpoBaHUIO y CTyaeH-
TOB LIESTOCTHOr0, CUCTEMHOIO NpeAcTaBieHNss O MUPe U MeCTe YerioBeka B HEM, BOCNUTaHUe
cnocobHocTn 1 noTpebHocTM K hunocodckon pednekcum, pmnocodCcKon oLEHKE SABNEHNA U
npoLeccoB AeNCTBUTENBbHOCTHN, YCBOEHME NPeACTaBfeHNNn O CMOXHOCTU ObITUS, packpbiTue
€ro MHOroypoOBHOCTU U MHOroobpasusi.

B xoae n3yyeHus gucumnnmHbl «Prunocodus» CTyaeHTbl JOSKHbI:
3Hampb OCHOBHblE pasfernbl U HanpasneHus gunocodun, MeToabl N Npuemsl PUNOCOGCKOro
aHanusa npobnewm;
yMemb aHanu3MpoBaTb M OUEHMBaTb CcouManbHY WH(OpMauuio; nrnaHupoBaTb U OCY-
LLeCTBNATb CBOK AEATENIbHOCTb C YY4ETOM 3TOro aHanu3a,
enademsp: HaBblkaMu MyGIIMYHOW peyun, apryMmeHTauuu, BeAeHUsS OUCKYCCUM U NOSNIEMUKM,
NPaKTUYECKOro aHanunsa nornkn passfiMyHoro poaa paccyxgeHunn

3agayun nsyyeHust AUCLMNIANHBI:
1) no3HakoOMUTb CTyAEHTOB C npobnemamu, naesaMum u KoHUenuusMu, BbipaboOTaHHbIMU B
npoLecce UCTOPUYECKOro passBuTus ounnnocodCckon Mblicnu;
2) packpbITb cneunduky gunocoqCKoro MMpPOBO33PEHUS, NOHUMAHNA LLEHHOCTM U NOJIb3bl
domnocodcKkoro B3rnsiaa Ha XXu3sHb;
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3) cnocobcTBOBaHME PasBUTUIO CAMOMO3HAHUS, MOHMMAaHWUS CBOWX WHAMBMAYalbHbIX OCO-
GeHHoCTEeN, COOTBETCTBYHOLLUX NOTPEBHOCTEN U BO3MOXHOCTEN UX peanu3aumnu;

4) BblpaboTKa y CTyAEHTOB NOTPEBHOCTN B CAMOCOBEPLLEHCTBOBAHUKN, MOMOLLb UM B Oonpe-
AeneHnn nyten n cnocoboB OOCTMXKEHUSI BEPLUMH B CBOEN JIMYHOW UM NPOGECCUOHArbHON
AEeATEeNbHOCTY;

5) pasBuTue y CTy4eHTOB TBOPYECKOrO MbILUSIEHNS], OAHUM U3 BaXXHEWULLMX MOMEHTOB KOTOPO-
ro ABnsieTcs cnocobHOCTb NPOBNEeMHOro BUAEHUS NOCTUraeMblX peanui Mnpa;

6) cdopmmpoBaHue y CTyaeHTa um3nmdeckoro dgakyrnbTeta npeacTaBneHun O eOUHCTBE WU
MHOroobpasumn OoKpyxarLlero mumpa, 0 CBA3N PU3INYECKOro U XMMUYECKOrO, XMMUYECKOrO U
BG1MOoNorMyeckoro ypoBHen peanbHOCTM Ha 6ase hunnocodckoro ocmbicrneHms npobnembl 6bl-
™S,

7) 3HAKOMCTBO CTYAEHTOB hn3nveckoro hakynbTeTa ¢ OCHOBHbIMU (hopMamu opraHm3aumm
Hay4YHOro 3HaHus, 3aKOHOMEPHOCTAMU HAaYYHOro MO3HaHUSA, packpbiTUe MPUHLMMNOB CUCTEM-
HOCTW, 3BOMIOLMOHN3MA N CaMOOpraHm3aLmm, COCTaBnALWNX S4P0 COBPEMEHHOW Hay4YHOW
KapTUHblI MUPa;

8) pasBuTHE YMEHUI NOrMYHO HOPMYNMPOBaTb, M3naratb U apryMeHTMPOBaHHO OTCTamBaTtb
cobCTBEHHOE BMAEHNE paccMaTpuBaemMbix Npobnem;

9) cogencteoBaTb OBMaAEeHWO NpMeEMaMmn Be4eHUs OUCKYCCUMK, NoNemMuKkun, agunanora B obna-
CTn hmnnocodcknx n obLieHay4YHbIX Npobrem.

MecTo yuebHOM ancumnnuHbl B cTpykType OOI:
Auncumnnuua «dunocousi» oTHocUTcs K BasoBon vactn 6noka b1 AducumnnuHel (moaynm)
noarotosku oby4arowwmxca no HanpaeneHuto 11.03.04 «OnNeKTpoHMKa N HAHOINEKTPOHMKAY.

KpaTkoe copepxaHue (AuaaKkTnyeckue eguHuULbl) y4eOHOW ANCLUUNIUHBI

Kypc cmunocoumn coctont U3 gByx YacTen: UCTopuyeckon n TeopeTudeckon. B xoge ocsoe-
HUA UCTOPUKO-PUNOCOGCKOro pasgenia CTyaeHTbl 3HaKOMATCS C MPOLEeCcCOM CMEHbl TUMOB
NO3HaHUSA B UCTOPUM YeroBeyecTBa, 0OYCMOBMNEHHbIX CneumduKon UMBUIM3aunmn U KynbTy-
pbl OTAENbHbIX PErMOHOB, CTPaH N UCTOPUYECKUX 3NOX. TeopeTU4eckuin pasgen Kypca BKIto-
YyaeT B cebs1 OCHOBHbIE NPobBemMbl ObITUS 1 NO3HAHUS, paccMaTpuBaeMble Kak B pediekcms-
HOM, TaK U B LeHHOCTHOM nnaHax. CoaepxaHne OUCUMNINHBI OXBaTbiBaeT Kpyr BOMPOCOB,
CBSAI3aHHbIX C M3yYeHWeM CreayrLwmx pa3genos:

MpeomeT cunocodpun. Mecto n ponb unocodpun B Kynbtype. CtaHoBneHne gunococpun.
OcCHOBHbIe HanpaBneHus, LWKOSbl PUIocodun 1 atansl ee NCTopu4ecKkoro passutnda. CTpyk-
Typa unnocodCcKkoro 3HaHus. YyeHune o 6bitun. MoHUCTUYeckme 1 NNpanmncTMYeckme KoH-
uenumn BbiTns, camoopraHmsauuns beiTna. MNoHATMS MaTepuanbHOro n mnaeaneHoro. [Npo-
CTPaHCTBO, BpeMm4. [IBmxeHne n pa3sButue, ananektvka. [leTepMmHu3M n MHOETEPMUHU3M.
OuHamnyeckne n crtatucTuyeckne 3akoHOMEpPHOCTU. HayuyHble, dunocodckue n pennrnos-
Hble KapTUHbI MMpa. Yenosek, obLWecTBO, KynbTypa. Yenosek n npupoga. O6wecTBo n ero
cTpykTypa. paxgaHckoe obLecTBO M rocygapcTBo. YenoBek B cucteme couunarnbHbIX CBS-
3ein. YenoBek M NCTOPMYECKMIA MPOLECC; NMMYHOCTb U Macchl, ceBoboga n HeobxoaMMOCTb.
dopmaumMoHHasa N UMBUIM3AUMOHHAA KOHUenuun obliecTBeHHOro passutus. Cmbicn yeno-
Beyeckoro 6biTvs. Hacunue n HeHacunmne. Ceoboaa n otBeTcTBEHHOCTb. Mopanb, cnpaseg-
NMBOCTb, NpaBo. HpascTBeHHble LeHHOCTW. lNpeacTaBneHnsi 0 COBEPLUEHHOM YerioBeEKE B
pasnU4YHbIX KynbTypax. QCTETUYECKME LLIEHHOCTUN 1 NX POSlb B YEr0BEYECKOWN XN3HW. Penuru-
O3Hble LeHHOCTU 1 cBoboaa coectn. CosHaHue u no3HaHue. Co3HaHWe, caMoCO3HaHue n
NMYHOCTb. [Mo3HaHWe, TBOpYECTBO, npakTuka. Bepa n 3HaHue. MNoHMMaHne n o6bACHEHMe.
PauumoHanbHOe 1 MppaunoHanbHoe B MO3HaBaTeNbHOW AeATeNbHOCTU. [1pobnemMa UCTUHBI.
[encTBUTenbHOCTb, MbllSieHre, noruka n Asblk. HaydHoe n BHeHayyHoe 3HaHue. Kputepuun
Hay4YHoCcTU. CTpyKTypa Hay4yHOro no3HaHus, ero Metoabl U opMbl. POCT Hay4YHOro 3HaHus.
Hay4dHble peBonounn U CMeHbl TUMOB pauMoHanbHOCTU. Hayka u TexHuka. bygyuiee veno-
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BeyecTBa. [MobanbHble Npobnembl cCOBpeMEHHOCTU. B3anmogencrame umMBmnu3aunm m cue-
Hapun Byayuiero.

dopma TeKyLlen aTTrecTaumu: npakTu4eckne 3aHATuS
dopma NpomMeXXyTOYHOM aTTecTaLlumn SK3aMeH.
Koabl popmupyembix (ccpopmupoBaHHbIX) kKomneteHumun: OK-1

51.5.3 QKkOHOMMKaA

Lienn v 3apa4v yyebHOM AUCLUNIIUNHDI:

N3yyeHne gncumnnmHbel "OKOHOMUKA" MMeEET cBoen Lenbio obecneynTb NoaroTOBKY Bbl-
COKOKBanuduunpoBaHHbIX 6akanaspoB, obnagarwmx HeoO6XxoaANMbIMK 3HAHMSIMKN B 0bracTu
9KOHOMMYECKOW TEOPUN, NO3BONAOLLMMUN pas3dmnpaTbCa U OPUEHTUPOBATLCHA B MPOUCXOLALLMNX
9KOHOMMYECKMX NPOLIECCax U ABNEHUSAX, B TOM YMCne CBA3aHHbIX C X Byaywen npodeccmo-
HanbHOW OEATENbHOCTLIO.

B xoae n3yyeHus gucumnimHbl « OKOHOMUKa» CTYOEHTbl AOSDKHbI:
3Hamb OCHOBbI 3KOHOMMWKM U OpraHu3auum Npon3BoacTBa, CUCTEM yNpaBneHnsa npeanpusaTin-
SIMW; OCHOBbI TPYJOBOMO 3aKOHOA4AaTeNbCTBA;
yMemb NMPUMEHATb COBPEMEHHbLIE SKOHOMMUYECKME METOAbI, CMOCOOCTBYOLLNE MOBbLILLEHMIO
3(PPEKTUBHOCTM UCMOMBb30BaHUS PEecypcoB Ans obecnevyeHns HayyHbIX UccrefoBaHUn U
NPOMbILLIIEHHOrO NPON3BOACTBA;
eriadems: HaBblKaMW KPUTUYECKOrO BOCMPUATUA MHGOpMaLUN.

[ns peanusaumm gaHHOW LIEeNn CTaBATCA creaylowme 3agadun:

- N3y4nTb Ga30Bble SKOHOMUYECKME KaTEropuu;

- pacKkpbITb COAEpP)KaHME IKOHOMUYECKMX OTHOLLUEHUIN U 3aKOHOB SKOHOMMWYECKOro pa3Bu-

TNS;

- U3YyYNUTb SIKOHOMUYECKNE CUCTEMbI, OCHOBHbIE MUKPO- M MaKpO3KOHOMUYECKNE npobne-

Mbl, PbIHOK, PbIHOYHbLIN CPOC N PLIHOYHOE NPEaNOXEHNE;

- YCBOUTb MPUHLMMN paunoHanbHOro 3KOHOMUYECKOrO NOBEAEHUS XO3ANCTBYOLLNX CyOb-

€KTOB B YCNOBUSAX PbIHKA;

- YAACHUTb CYyTb OCHOBHbIX acrnekToB OYHKLMOHNPOBAHNSA MUPOBO 3KOHOMUKM.

MecTo yuyebHOM aucumnnuHbl B cTpykType OOI:

OucumnnuHa «OKOHOMUKa» OTHOCUTCA K 6asoBon Yactyn 6noka b1 OducumnnuHel (Mogynmn)
noarotosku oby4arowwmxca no HanpaeneHuto 11.03.04 «OnNeKTpoHMKa N HAHOINEKTPOHMKAY.
KpaTtkoe copepxaHue (AuaakTuyeckue eanHULbl) y4eGHON AUCLMNIIUHDI

OKOHOMMYECKME U MpaBOBble OCHOBbLI PYHKLMOHUPOBaHUA npegnpuatus. CtaTyc npeg-
NpUSATUSA, ero 3agaym n pyHKuMM. BHELWHAS 1 BHYTPEHHSAS cpeda NpeanpuaTus, ero pbiHOY-
Has opueHTauus.

Knaccudumkaumsa npeanpusatui. opagok co3gaHud, peopraHMsauun M nukeMgauuu
npegnpuatus. Ycras npegnpuatus. OpraHnsaunmoHHO-nNpaBoBble (hopMbl NpeanpusTUi.

NmyLiecTBo npeanpusaTus, UICTOYHUKK ero (oopMrMpoBaHUS.

OcHoBHOM 1 0BOPOTHBIM KanuTan npegnpuatus. Knaccmndukaumss OCHOBHbIX CPeacTB, UX
CTPYKTypa. Y4YeT 1 OLeHKa OCHOBHbIX CPeACTB npeanpuatus. N3Hoc n BocnponsBoaCcTBO OCHOB-
HbIX cpencTB. AMOPTM3aUMa OCHOBHbIX CPeacTB, MeToabl HauucneHus. MNokasatenn n aHanua
NCMNONb30BaHMUS OCHOBHbIX CpeacTB npeanpusaTtud. [Npon3BOACTBEHHAA MOLLUHOCTb npeanpus-
TUS, OLUeHKa aPPEKTUBHOCTU €€ NCMOMb30BaHUS.

NHBecTuumm 1 nHHOBaumm Ha npeanpuatun. OueHka ctommocTu npeanpuatusa. Coctas u
CTPYKTYpa OCHOBHbIX cpeacTtB. VIcTouHnkn obpasoBaHua obopoTHoro kanutana. Onpegene-
HMe noTpebHOCTU npennpusaTUss B 0OOPOTHOM KanuTane. PasButne OOroBOpHbIX OTHOLUE-
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HuK. NokasaTtenu mncnonb3oBaHuss 060pPOTHLIX cpeacTs. lNoBbiweHne 3dPEHEKTUBHOCTN UC-
Nnosfib3oBaHNA 06OPOTHLIX CPEACTB.

OO6Lee onpenenenne mn3gepxek NpomssBoacTea. Buabl nagepxek Ha npeanpustuun. MNpe-
AernbHble N «BMEHEHHbIE» M3OepXkn. PopmMupoBaHMe u3gepkek npomssoactea. Knaccudou-
Kaumsa 3aTpaT no 9KOHOMWYECKMM 3fIEMEHTaM U CTaTbaM KanbKynauuu. MNnaHmposaHue cebe-
CTOMMOCTM MPOAYKUUK, NOKasaTenn, MeToapl pacHetoB. PesepBbl 1 NyTU CHWXEHUs1 cebecTo-
UMOCTUM NPOAYKLNN.

OKOHOMMYECKoe coaepxaHne n pyHKuMK LeH. Bugbl ueH, nx ctpyktypa. MexaHusm pbi-
HOYHOro LeHoobpasoBaHus. LleHoBas anactnyHocTb. MeToabl onpeaenenus ueH. LleHoBas
KOHKYpEeHLMS.

O6bem npofax M NonoXxeHue NpeanpuaTna Ha pbiHke. [loxoa npeanpudaTusd, ero onpe-
aeneHve u Buabl. Cpeactea HakonneHus n notpebneHus npeanpuatus. MNpunbsinb npegnpu-
ATns, BUabl. PeHTabenbHOCTb NPOM3BOACTBA. YPOBEHb 3KOHOMUYECKOro ycnexa. QKOHOMM-
Yyeckumn Kpax. PuHaHCOBbIE pecypcbl NPeanpuaTUS, WUCTOYHUKU UX bopmupoBaHus. Kpeaun-
TOBaHME NpPeanpusiTUA, OCHOBHbIE MNPUHLMMBLI U GopMbl. LleHHble Bymarn npeanpusaTuin.
Onepaunn ¢ HUMWN.

KomnnekcHass oueHka adpdeKTUBHOCTU pelleHnn. MeTtoabl OUeHKM WMHBECTULMOHHBLIX
npoektoB. OueHka puckoB nNpu obocHoBaHUK pelueHnn. OcobeHHOCTH onpeaenenus agdek-
TMBHOCTU MHBECTMLMIA B TEXHOMOIMIO, aBTOMaTM3aunio NPon3BoACTBa U AN3aNHEPCKNE Npo-
€KTbl.

MpeonpuaTus kak camocTosiTeNbHas NPOM3BOACTBEHHAA cUCTEMaA, €e 0COBEHHOCTN,
CYLWHOCTb (PYHKLMOHMPOBAHNA. XapaKTepuctmka Komniekca QyHKUMOHanbHbIX NOACUCTEM
opraHusauumn npomssoacTea. Ob6was n NPon3BoACTBEHHAA CTPYKTypa npeanpuatus. MNpous-
BOACTBEHHbIN npouecc, ero cTpyktypa. OCHOBHbIE NPUHLMMNBLI OpraHM3aunun npon3BoaCTBEH-
HbIX npoueccoB. PopMbl cneunanmsaunmn Lexos, ydyactkoB. OcobeHHOCTU opraHM3aumm npo-
N3BOACTBEHHbIX MPOLIECCOB Ha PasfnU4YHbIX npeanpusatuax. KomnnekcHas aBTomaTm3auus
Npon3BoACTBA.

CogepxaHne u 3agayM onepaTMBHONO ynpasreHus npomsBoacTBoM. KaneHngapHo-
nnaHoBble HopMmaTuebl. CUCTEMbI ONEPATUBHOIO NIaHMPOBaHUSA NPOU3BOACTBA.

dopma TeKyLen aTTecTauumn: NpakTmyeckne 3aHaTus
dopma NPOMEeXyTOYHOM aTTecTaLlum 3K3aMeH.

Koabl popmupyembix (ccpopmupoBaHHbIX) komneteHumm: OK-3, MK-4

B51.5.4 NpaBoBeneHue

Llenv n 3apayn yye6HOM AUCLMNSIUHDI:

Llenbto gucumnnuHbl «lMpaBoBegeHne» SBNAETCA: M3YyYeHUEe MepBUYHbIX OCHOB W Npegn-
cTaBneHnn ob OCHOBHLIX KaTeropusix npasa; AeNCTBYIOLWEN CUCTEMbI HOPM, NMpaBui Mo pas-
NNYHBIM OTPacnNAM 3HaHWUN, 3aKOHOB, NHbIX NPAaBOBbIX NCTOYHUKOB.

MecTto yuyebHOM gucumnnuHbl B cTpykTtype OOI:

OucumnnuHa «lMNpaBoBegeHne» oTHocuTca Kk 6asoBon Yactu 6noka b1  [OucuunnuHel (moay-
nn) noarotoBkn obyyatowmxca no HanpasneHno 11.03.04 «OnNekTpoHuKa U HAHOANEKTPOHM-
Kay.

KpaTtkoe copepxaHue (AauaakTuyeckue eanHULbI) y4eOGHON AUCLMNIIUHDI

CopepxaHue AMCUMNNUHBI OXBaTbiBaeT Kpyr BOMPOCOB, CBA3aHHbIX C WU3yYeHUeMm chne-
Ayrownx pasgenos: ocygapctBo M npaeo. MIX ponb B xu3Hu obuwlectBa. Hopma npasa
N HOpMaTUBHO-NpaBoBble akTbl. OCHOBHbIE MPaBOBble CUCTEMbI COBPEeMeHHOCTU. Mexay-
HapogHoe npaBo Kak ocobas cuctema npasa. VICTOYHMKM poccMCKOro npasa. 3akoH 1 noa-



49

3aKoHHble akTbl. Cuctema poccuiickoro npasa. Otpacnu npasa. [MpaBoHapyLleHue 1 puam-
Yyeckas OTBETCTBEHHOCTb. 3Ha4YeHNe 3aKOHHOCTM M nNpaBonopsigka B COBpeMEHHOM obuie-
ctBe. paBoBoe rocyaapctBo. KoHctutyuma Poccunckon denepaumm - OCHOBHOW 3aKOH
rocyaapctea. OcobeHHoCTM dhegepaTmBHOro yctponcrtea Poccun. Cuctema opraHoB rocy-
AapctBeHHoOM Bnactn B Poccuickon depepaumn. [NoHATME rpaKgaHCKOro npaBOOTHOLLE-
Hna. dusmyeckne w topuandeckme nuvua. [lpaBo cobetBeHHocTn. Ob6sA3aTtenscTBa B
rpaxgaHckoM rMpaBe W OTBETCTBEHHOCTb 3a WX HapyweHue. HacnencrteeHHoe npaso.
BpayHo-cemeliHble OTHOLWEHUs. B3aumHble npaBa M 0653aHHOCTU CynpyroB, poauTenen u
aeten. OTBETCTBEHHOCTbL NO CEMENHOMY npasy. TpyaoBown oroBop (KOHTpakT). TpyaoBas
ANCLMNIIMHA U OTBETCTBEHHOCTb 3a €€ HapylleHne. AOMUHUCTPATUBHbIE NPaBOHaPYLUEHNS U
agMWHUCTPATUBHAA OTBETCTBEHHOCTb. [lOHATME npecTynneHus. YrornoBHas OTBETCTBEH-
HOCTb 3a COBEpLUEHNe NpecTynneHnn. dkonornyeckoe npaso. OcobeHHOCTU NpPaBOBOro pe-
rynupoBaHus dyayuien npodeccmoHanbHoOn esaTenbHOCTU. paBoBble OCHOBbLI 3aLMTbl FOC-
yOapCTBEHHOW TaWHbl. 3akoHofaTerNlbHble W HOPMAaTUBHO-MPaBOBblE akTbl B 0b6nacTtu
3aLnTbl MHhopMaLmn 1 rocyaapCTBEHHOM TalHbI.

dopma TeKyLlen atTecTaumm: NpakTuYecKkne 3aHATms
dopma NpomMeXyToOYHOM aTTecTauum: 3adyeT
Koabl popmunpyembix (cbopmupoBaHHbIX) komneteHumnn OK-4, OlK-8

B1.5.5 UHOCTpaHHbLIN A3bIK

Llenv n 3apayn y4ue6HOM AUCLUUNIINHDI:
Llens ancumnnuHel — doopMmnpoBaHne nNpon3HOCUTENBbHbIX HaBbLIKOB U YMEHWUI, a Takke op-
MUPOBAHNE YMEHUIN MOCTPOEHUSI MPOCTbIX U CMOXHbLIX WHOCTPAHHbLIX NPEANOXEHUN; O3Ha-
KOMMNEeHMe C NEKCUYECKUMN U FpaMMaTUYECKUMU OCOBEHHOCTSAMM WMHOCTPAHHOIO $3biKa;
oBrnageHue cneuunanbHon nekcukon (1500 n.e.); coBepLIEHCTBOBAHME HAaBbLIKOB M YMEHWN
YTEHUS OPUTMHAanbHbBIX TEKCTOB; Pa3BUTME MOHOMOMMYECKON N ANanormMiyeckon peyn, cBsi3aH-
HOM C nNpod)eccuoHanbHOM OeATENbHOCTbIO Ha Gase cneumanbHOWM NEKCUKN; pa3BUTHE yme-
HUI pedepnpoBaHUs U aHHOTUPOBAHUS CTaTen No cneumanbHOCTH.

B xoae nayveHuns gucumnivHbl « MHOCTpaHHbIN A3bIK» CTYAEHTbl AOSTKHbI:
3Hampb nekcndecknn MmHUMymMm B obbeme 4000 ydebHbIX Nekcnyecknx eguHul oduiero u
TEPMUHOOIMYECKOro XapaKkrepa;
errlad0emsb: VUHOCTPaHHbIM A3blIKOM B 00bEMeE, HeobxooMMOM st BO3MOXHOCTU MOMyYeHus
MHdopMauunmM 13 3apyBeXXHbIX NCTOYHMKOB.

MecTo yuyebHOM aucumnnuHbl B cTpykType OOI:

OucumnnuHa «HOCTpaHHbIN A3bIK» ABMSETCS YacTblo 6a3oBon yactn 6noka b1 Oucumnnu-
Hbl (MOAynuM) noaroToBkM obyyatowmxcs no HanpaeneHuto 11.03.04 «ONeKkTpoHMKa 1 HaHo-
3NEKTPOHMKAY.

KpaTtkoe copepxaHue (AauaakTuyeckue eanHULbI) y4eOGHON AUCLMNIIUHDI

CopepxaHue ANCUMNAUHBI OXBATbIBAeT KPyr BOMPOCOB, CBSA3@HHbIX C M3y4YeHuem crne-
AYOLWMX pa3aenos:

Cneundurka apTMKynsaumMm 3BYKOB, MHTOHALMK, akKUEHTyauum u puTMa HEWTpanbHOM peyun B
N3y4aeMoM £3blke; OCHOBHble OCOBEHHOCTM MOJSIHOrO CTUMS MPOM3HOLLEHUS, XapakTep-
Hble Ana cdepbl NPOdECCUOHaANbHON KOMMYHUKaUWUW; YTeHue TpaHcKpunuun. Jlekcuye-
CKUA MUHUMYM B o6beme 4000 yyebHbIX nekcnyecknx eanHuL, obLiero 1 TeEpMUHONIOrNMYECKO-
ro xapaktepa. lNoHsaTve andpdepeHumaumm nekcukn no cgepam npumeHeHnsa (ObiToBas,
TepMuHonornyeckas, obuieHayqHasi, ocdumumanbHaa u gpyras). lNoHsaTve o cBo6OAHbIX U
YCTOMYMBBLIX CIIOBOCOYETAHUNAX, (ppaseoniornyecknx eanHuuax. NoHatTne o6 OCHOBHbIX CMno-
cobax crnosoobpasoBaHusd. (pammaTuyeckme HaBblkK, obecnevnBatoLLme KOMMyHMKaumo 6e3
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NCKaXKeHUs cMbicna npu NUCbMEHHOM W YCTHOM obLeHnn obLlero xapakrepa; OCHOBHble
rpammMaTtmyeckue SBMEHWs, XxapakTepHble Ans npodeccuoHansHon peyn. [oHaTtne o6
0BMXOAHO-NUTEPaATYPHOM, oduUNanNbHO-AENOBOM, HAYyYHOM CTUMSX, CTUNE XYOOXeCTBEH-
Hon nutepaTypbl. OCHOBHblE 0COBEHHOCTM HayyHoro ctung. KynbTypa u Tpaguuum cTpaHd
n3yyaemoro f3blka, npaBuna peyvyeBoro 3TukeTa. [oBopeHue. [lnanornyeckas U MOHOSOMM-
Yyeckasi peyb C MCnonb3oBaHWeM Haubornee ynoTpebuTenbHbIX U OTHOCUTENbHO MPOCTbIX
NEKCUKO-rpamMMaTyeCKnX CpeaCcTB B OCHOBHbIX KOMMYHUKATUBHbLIX CUTyauUMsx Heoduumnanb-
HOro u oduumanbHoro obweHns. OcHoBbl Ny6NMYHOM peyn (yCTHoe cooblleHne, aoknag).
Ayanposanue. lNoHnMaHne guManorndeckon n MOHOMNOrMYeCcKon peun B cdepe ObITOBON U
npodeccruoHanbHOM KOMMYyHUKauun. YteHve. Buabl TEKCTOB: HeCnoXHble nparmatunye-
CKMe TEeKCTbl U TEKCTbl MO LLUMPOKOMY M Y3KOMY Npodounto crneumnansHocTu. Nucbmo. Buabl
peyeBblX MPOU3BEeAEeHUA: aHHOTauns, pedepart, Te3ncbl, coobLleHns, YacTHoe NUCbMO, ade-
noBoe NncbMo, buorpadus.

dopma TeKyLlen atTecTaumn: NpakTuYecKkne 3aHATms
Popma NpoMeXyToYHOM aTTecTaumm: 3adeT (1, 2 cemecTphbl), 3k3ameH (3 cemecTp)
Koabl popmupyembix (cchopmmpoBaHHbIX) komneteHuun: OK-5

B1.56.6 Couuonorus

Llenu n 3apayun y4ye6HOM AUCLUUNIIUHDI:

Llenbto gucumnnuHel «Couuornorusay siBnseTca: copmupoBaTth Yy 00y4yarowmxca cuctemy
TeopeTU4ecknx 3HaHui 06 obiecTBe, 3HaHME OCHOBHbIX NapagurM U HaBbIKOB aHanm3a Co-
LManbHOM pearnbHOCTW.

MecTo yuyebHOM AucumMnnuHbI B cTpykType OOI:
OucumnnuHa «Coumonorus» oTHocuTcs K 6asoBon Yacty 6noka b1 OucuunnuHbel (Mogynu)
noarotosku oby4varowwmxca no HanpasneHuto 11.03.04 «ONeKTpoHUKa N HAHOINEKTPOHMKAY.

KpaTtkoe copepxaHue (AuaakTuyeckue eanHULbl) y4eGHON AUCLUMUNIIUHDI

CopepxaHue OuCUMNNUHBLI OXBaTblBAeT KPYr BOMPOCOB, CBSA3AHHbIX C W3Yy4YEeHMEM cCre-
AYOLWMX pa3fgenos:

MpeppbicTOpUs 1 coumanbHO-PUNOCOdCKME NPEANOCHINTKM COLMONOrMn Kak Hayku. Coumono-
rmyecknin npoekt O. KoHTa. Knaccuyeckue coumnonormyeckne teopmum. CoBpeMeEHHbIE COLMO-
nornyeckue Teopun. Pycckas couynonornyeckasa mbicnb. OBLWeCcTBO MU coumnanbHble UHCTUTY-
Tbl, MMpPOBasi cuctema u npoueccol rnobanusaumm. CoumansHble rpynnsl U o6wHOCTU. Buapl
obwHocTen. OBLWHOCTL N NMYHOCTL. Manble rpynnbl U konnekTuebl. CounanbHas opraHu3a-
ums. CoumanbHble apwxeHusi. CoumanbHOEe HepaBEHCTBO, CTpaTudukaumsa n coumarnbHas
MobunbHOCTb. oHATME coumanbHoro cratyca. CoumanbHOe B3aMMOLENCTBME U coumarnb-
Hble oTHOoWweHUs. OBLLEeCTBEHHOE MHEHME KaK MHCTUTYT rpaxagaHckoro obuiectsa. KynbTypa
Kak gpakTop coumanbHbIX W3MeHeHun. B3aumoOoencrtBne 3KOHOMUKM, couMmanbHbIX OTHO-
WEeHNUN N KynbTypbl. JIMYHOCTL Kak coumanbHbii TN, CoumarnbHbI KOHTPOSb N AeBua-
umns. JIn4HOCTb Kak geaTenbHbin cyobekT. CoumanbHble n3MeHeHus. CoumanbHble peBo-
noumn n pedopmbl. KoHuenuus coumnanbHoro nporpecca. PopmmpoBaHme MUMPOBOK CU-
ctembl. Mecto Poccum B MmpoBom coobuiectse. MeToabl COLMONOrMYEeCcKoro nccnegoBaHus.

dopma TeKyLen aTTrecTaumu: NpakTUYeckme 3aHATUS
dopma NpomMeXXyTOYHOM aTTecTauumn: 3adyeT
Koabl hopmupyembix (chopmmpoBaHHbIx) komneTeHuun: OK-6
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B1.5.7 Pycckui 3blKk U KynbTypa peuu

Llenu n 3apayun y4ye6HOM AUCLUNIIUHDI.

Llenb nayyeHus kypca «Pycckun a3blK 1 KynbTypa pedn» — (OpMUpoBaHne fIMYHOCTH, BNa-
Aetollern TeopeTUyeckUMM 3HaHUSMU O CTPYKTYpPE PYCCKOro fA3blka U OCOBEHHOCTAX ero
yHKUMOHNPOBaHMSA, obnagatrowen yCTONYMBbIMU HaBblKaMK NMOPOXAEHUS BbiCKa3biBaHUSA B
COOTBETCTBUN C KOMMYHUKATUBHbBIM, HOPMATUBHBIM WU 3TUYECKUM acnekTamun KynbTypbl peyn,
TO eCTb CNOCOBGHON K peanusaumm B pe4eBomn AeATEeNbHOCTM CBOEro JIMYHOCTHOrO NoTeHuma-
na.

B cBs3M ¢ aTum yyebHaa aucumnnuHa «Pyccknin s3blk U KynbTypa peyny» AOSKHa peluaTb
cnegylowue 3agadvv: No3HakOMUTb C CUCTEMOM HOPM PYCCKOro NuTepaTypHOro ssblka Ha
POHETNYECKOM, FEKCMYECKOM, CroBOOOpa3oBaTeflbHOM, rpamMaTUyYecKkoM YpOBHE; AaTb
TeopeTudeckne 3HaHus B 0bnactu HOPMAaTMBHOIO M LieneHanpaBfieHHOro ynotpebneHus
A3bIKOBbIX CPEACTB B AENTOBOM U Hay4YHOM 0b6LLeHnn; cchopMmnpoBaTb NpakTUYECKNE HaBbIKM
N yMeHus B 06nacTn CocTaBfeHns W NpoayuMpOBaHUSA pasfnyHbIX TUNOB TEKCTOB, NpeaoT-
BpaLLEHUS N KOPPEKTUPOBKN BO3MOXHbIX S3bIKOBbIX U peyeBbiX OWMBoK, agantaumum TEKCTOB
ANSA YCTHOrO UM NMUCbMEHHOTO U3NOXEHUS; CPOPMUPOBATL YMEHUSA, pasBUTb HaBblkM 06-
LWEeHUs B pasfnyHbIX cUTyauusix obueHus; copMmmpoBaTb Y 0byyaroLmMxcs co3HaTerbHoe
OTHOLLIEHNE K CBOEN U YY>KOWN YCTHOW N MNCbMEHHOM peyn Ha OCHOBE U3YyYEeHUA €€ KOMMYHU-
KaTUBHbIX Ka4yecCTB.

MecTo yuyebHOM AucumnnnuHbl B cTpykType OOI:

OucumnnuHa «Pyccknii a3bIK 1 KynbTypa peun» oTHocuTcs K 6aszoBon yactm 6noka b1 [Ouc-
UMNAvHbl (Mogynn) NoAaroToBkM obydarowmxea no HanpasneHutio 11.03.04 «3nekTpoHuka m
HaHOJMEKTPOHUKAY.

KpaTkoe copepxaHue (AuAaKkTnyeckue eguHULbl) y4HeOHOW ANCLUUNIUHBI

1. OCHOBHbIE MOHATUS KynbTypbl peyn. KynbTypa peyn Kak HayyYyHOo-ydebHas aucumniuvHa.
A3bIK 1 peyb. A3blk Kak 3HakoBasi cuctema. PyHkUMKN A3bika. COOTHOLLEHME NMOHATUI A3bIK U
peyb: B3anMoOOyCnoBNEHHOCTb N B3aUMOBNNAHNE. A3bIKOBbIE e4MHULBbI U YPOBHU S3bIKOBOW
cucTtembl. Peyb Kak popma peanusaumm sa3bika. [pobnembl KynbTypbl KOMMYHUKALMUA: acuM-
MEeTpUa Mexay KynbTypoun ObLLUEeHUsT N KyNbTypon peydn. Tunbl pedeBomn KynbTypbl HOCUTENEN
A3blka: 9NIMTApHbIN, CcpeaHe-nNuTepaTypHbld, NUTepaTypHO-Pa3roBOPHbIA, daMUnbspHO-
pa3roBopHbIN. PopMbl peun: cneumdurka yCTHOM U MMCbMEHHOW peyn, KnaccudukaunoHHbIe
NPU3HaKKN, XapakTepHbIE€ YepTbl, A3bIKOBbIE OCOOEHHOCTMW.

2. AsbikoBas HopMa. [UHaMWYHOCTb Pa3BUTUSA A3blKa U M3MEHYMBOCTb HOPM. TUMbl HOPM
(opthoanunueckne, nekcudeckue, rpammaTmyeckme, opdorpadumyeckme, NyHKTyauuoHHbIE U
Aap.). Tunbl HOpMAaTUBHBIX CrioBapen U NPUHUMNbI paboTbl C HUMU. 3HAYUMOCTb HOPMaTUBHO-
ro acnekra ans peyeBov KOMMyHuKaumn. CoBpeMeHHOe peveBoe MpoCTpaHcTBO. Hopma un
AncKypc, Hopma n y3yc. PasrosopHasi peyb 1 Hopma. ACUMMETPUS Mexay pasroBOPHOM pe-
YblO N NUTEPaTypPHOM HOPMOWN B cdhepe peveBor KOMMYHUKaL UK.

3.Ctunnctuka. OyHKUMOHanbHbIE CTUMM COBPEMEHHOIO PYCCKOro s3blka. BaaumopencTteue
PYHKUMOHArbHbIX CTUIEN. XapakTepuctuka ctunen: cdepa QpyHKLMOHUPOBAHUS; NeKcnYe-
ckue, crioBoobpasoBaTtesibHble, MOpPOoNnorMieckne, CUHTakKCM4yeckne OCOBEHHOCTH; XaHpbl;
0coBeHHOCTUN opraHusaumm TekcToB. Cneundurka MCNONb30BaHUA 3MEMEHTOB Pas3fUYHbIX
A3bIKOBbIX YPOBHEN B Hay4HOW peyun. PasroBopHasa pedb B cucTteMe PyHKLMOHAmNbHbIX pas-
HOBWOHOCTEN PYCCKOro NMTepaTypHOro ssblka. YCroBus (OYHKUMOHMPOBaAHUS Pas3roBOPHOWM
peyn, porib BHEA3BIKOBbLIX (haKTOPOB.

4. Putopuka n genoson a3blk. OcobeHHOCTN ycTHOM nybnuyHon peun. OpaTop 1 ero ayam-
Topus. OCHOBHbIE BUAbI apryMeHTOoB. [loarotoBka peyn: BbI6Op TeMbI, Lenb peyn, Nouck Mma-
Tepuana, Hayano, pas3BepTbiBaHWE U 3aBepLUEHME PeYn. PedyeBble TakTUKM B peyeBow
KOMMYHUMKaLmm. PopMbl YCTHOIO AenoBoro obuweHnda. Peyesoe maHmnynuposaHue. PeuyeBon
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aTukeT. Cneundunka pyccKoro peyvyeBoro 3TMKeTa: TakTUYHOCTb, NpeaynpeauTensHOCTb, OT-
KPOBEHHOCTb, TOMEPaHTHOCTb, ydacTue. TexHuka peanusauum STUKETHbIX (PopM: npuBeT-
cTBue (obpalleHue), 3aBs3ka, pasBuTMe, KyfbMUHaUus, pasBsaska. ObcTaHoBKa o0LLeHUs n
3TUKeTHble ¢opmynbl. Buabl nMcbMeHHOW OenoBoW KOMMYyHuKauuu. OpraHu3aumMoHHO-
pacnopsauTenbHas AOKYMEHTaUUs Kak pasHOBMAHOCTb NMMCbMEHHOW AEeNOBON peyn. HA3biKo-
Bble hopMynbl opULManbHbIX JOKYMEHTOB. A3bIK U CTUIb pacnopsaauMTenbHbIX JOKYMEHTOB,
KOMMEpPYECKON KOppeCcnoHAEHUNN, MHCTPYKTUBHO-METOONYECKMX JOKYMEHTOB.

dPopma TeKyLlen aTTrecTaumm: npakTuyeckme 3aHATus
PopmMa NPOMeXyTOUYHOM aTTecTaummn: AnddepeHLMpoBaHHbIA 3a4€T
Koabl popmupyembix (ccbopmupoBaHHbIX) komneteHumun: OK-5

B51.5.8.1 MaTemaTunyeckm aHanus

Llenu un 3apaym yuyebHon gucumnnunHbl: n3ydyeHme guddepeHunanbHOro n MHTerpanbHOro
ncuyncneHns yHKLMM OQHON BELLLECTBEHHOM NEpPEMEHHON, fiexallero B OCHoBe BCeX hn3un-
YECKMX U MaTeMaTU4yecKMX KypcoB. M3yyeHne onpeneneHHoro UHTerpana, KoTopbiin npea-
cTtaBndeT cobon BaxkHbIN BOMPOC Kypca MaTtemMaTMYeCcKOoro aHanmsa Ha uandeckomMm akyrb-
TeTe U UMEET NPUNOXEHUs B BONMbLUIMHCTBE  MaTeMaTUYECKMX U (PU3NYECKNX OUCLUNIIVH.
N3ydeHne anddepeHumMansHOro NcHNCNeHns YHKUMA HECKONbKNX nepeMeHHbIX. N3yveHne
KpaTHbIX WU KPUBOJSIMHEMHbLIX WMHTErpanoB. YucnosBble psaabl, CXOOUMOCTb, abcontoTHas wu
YCNOBHasi CXO0OMMOCTb, (PYHKUMOHanbHbIE paabl, CTENEHHOW psd, paguyc CXOAUMMOCTU CTe-
neHHoro psaga, psag Pypoe, uHterpan dypoe.

B pesynbtate nayyeHus 6a3oBom YacTu UuKIa CTYAEHT JOKEH:
- 3Hamb OCHOBHbI€ NMOHATUSA N METOAbl MATEMAaTUYECKOro aHanmsa;
- yMemb NPUMEHATb MaTemMaTMyeckme MeToAbl AN peLleHnsa NnpakTn4yecknx 3agay;
- enademb MeToAaMM MHTErpanbHoOro n guddepeHUnanbHOro NCHUCIIEHNS.

MecTto yuyebHOM aucumnnuHbl B cTpykType OOIl: ducumnnuHa «MartemaTtudeckun aHa-
nn3» OTHOCUTCS K MOZYNK0 MaTeMaTudeckux aucumnnuH 6asoson Yactu 6noka b1 ducuwm-
NNuHblI (MOAynM) nogroToBkM obydatowmxcs no HanpasneHuto 11.03.04 «OnekTpoHuka wm
HaHO3NEKTPOHUKA Y.

KpaTkoe copepxaHue (AnaakTuyeckue eavHuLbl) y4eOGHON ANCLMNIIUHDI:

1. NMpeameT matemaTukn. BBeaeHne B aHanns

MpeomeT maTtemaTukn. CBA3b C APYrMMu Haykamu. Mictopmnyeckas cnpaska.

MoHaTne mHoxecTBa. Onepauun ¢ mHoxecTBamu. ObLiee onpegenexHme yHkumn. ObnacTb
onpegeneHus n obnactb nameHeHusi. OyHKUMA OeNCTBUTENBHOrO nepemeHHoro. Crnocobbl
3agaHua dyHkumn. Onpepenenune rpaduka yHKunn. Mpadumkm anemeHTapHbIX (QyHKUURA
(npsimas, napabona, Kybnyeckass napabona, OKpy>KHOCTb, runepbona, nokasaTtenbHasi U no-
rapupmmudeckass pyHKUMN, TpuroHomeTpudeckne dgyHkuum). ObpaTHble TpUroHoMeTpuye-
ckmne byHKUMKM 1 nx ceomctea. lNpeobpasoBaHue rpadukos. NocTpoeHne rpadmkos ¢ MOMO-
Wbl Lenoykn npeobpasoaHun. [encteusa ¢ rpacdpmkamn. padumk cnoxHon dyHkuun. pa-
UK PyHKLMN, 3agaHHOM NapameTpuydecku. [NonapHbie KoopanHaThI.

2. Mpepenbl nocneaoBaTenibHOCTU U PYHKLUN

MoHATMEe nocnegoBaTeNnbHOCTU OEWCTBUTENbHLIX 4ncen. [pegen nocnegoBaTenbHOCTW.
"eomeTpuyecknin cmbICn Npegena nocrnegoBaTenbHOCTU. TeopeMa O €AUHCTBEHHOCTU npe-
aena. OrpaHMYEHHOCTb cxogsilencs nocrnegoBaTtenbHocTU. lNpefeneHble nepexonbl B pa-
BEHCTBax U HepaBeHcTBax. MOHOTOHHbIE nocnegoBaTtensHocTU. [loanocrnenoBaTesibHOCTb,
YacTUYHble npeerbl, BEPXHUA N HXKHUW npefenbl NocneaoBaTenbHOCTU OeNCTBUTENbHbIX
yucern. Jlemma o BrnoXeHHbIX nNpomMexyTkax. Teopema bonbuaHo-BenepwTpacca. Kputepui
Kowmwn cxogmMmocTu nocnenoBaTenbHOCTMU.
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Mpeoen yHKuuM aencTBuTenbHOro nepemeHHoro no Kowwu n no lenHe. N'eomeTpuyecknn
cMbICn nNpegena yHKUMN eACTBUTENbHOIo nepemMeHHoro. ApudmeTtmyeckme onepauumm Hag
dyHKUMAMK, nmeowmnummn npegen. OgHocTopoHHWE npefernbl. Knaccudgukaums 6eckoHevHo
ManbiX 1 6eCKOHEYHO BONbLUNX BESNMYUH. OKBMBANEHTHble 6EeCKOHEeYHO Marnble 1 6GeckoHeu-
HO OGonbluMe BeNMYMHLL. [1epBbii U BTOPOKW 3aMevaTtenbHble npeaensi.

3. HenpepbIBHOCTb (hyHKLUMU

HenpepbIBHOCTL OYHKUUM OENCTBUTENBHOIO NepeMeHHoro. ApudmeTtTmyeckme LENCTBUA C
HenpepbIBHbIMU PYHKUMAMU. HenpepbiBHOCTb CIOXHOW pyHKUMU. OLHOCTOPOHHAS Henpe-
PbIBHOCTb. Teopema O CyLLECTBOBAHUN U HEMNPEPLIBHOCTM obpaTHOM byHKUuMK. CoxpaHeHune
3Haka HenpepbIBHOM (pyHKUMU. PaBHOMepHasa HenpepbliBHOCTL. Teopema KaHTopa. Knaccu-
domKaumnsa ToYek paspbiBa.

4. QndphepeHumanbHoe ncumcneHme pyHKUMn ogHON nepeMeHHOMN.

[MponsBogHbIE U OOAHOCTOPOHHME NPOU3BOAHbIE, BECKOHEYHbIE NPOn3BOAHbIE. 'eoMeTpuye-
CKUN 1 PU3NYecKnn cMbicin npomnssogHon. MNpasuna gudpdepeHumpoBaHma 1 Tabnmua npo-
n3BoaHbIX. OudpdepeHunan n ero reomeTpuyecknn cmolicr. NponsBogHas CrioXXHOM (PyHK-
umun. MNpounssogHble U anddepeHumansl BbiclMX nopsakos. dopmyna JlenbHuua. NHBapu-
aHTHOCTb DOPMbl NEPBOr0 N HEMHBAPMAHTHOCTb (POPMbI BbiCLUMX aAnddepeHumanos. Napa-
MeTpuyeckn 3agaHHble yHKUMN 1 nx gudpdepeHumposaHne. OCHOBHblE TeopeMbl audde-
peHumnanbHoro ncuymcnenna Ponng, Nlarpanxa, Koww. MNpasuno Jlonutans packpbiTus He-
onpegeneHHocten. dopmyna Tennopa n ee cBA3b C 3agadven NPUBIIMKEHHOTO BblYUCIIEHUS
3HadYeHUn QyHKUMK. [MprU3HaKu MOHOTOHHOCTWU. JKCTPEMYMbl U NpaBuna MX HaxoXOeHUS.
BbINyKnocTb, BOrHYTOCTb U TOYKM nepermda. AcumnToTbl. [puMeHeHne gnddepeHumnanbHo-
ro UCHUCNEHNS K NCCreaoBaHMo YHKUMIA N NOCTPOEHMUIO rPacdmKoB.

5. UHTerpanbHoe ncumcneHue pyHKUMN ogHON NepeMeHHOMN.

MoHaTMe nepBoobpa3HON U HeonpedeneHHoro nHTerpana. CeoncTea HeonpeaeneHHoOro NH-
Terpana. Tabnuua HeonpedeneHHbIX WHTerpanoB. TexHuka WHTerpupoBaHusi (Henocpea-
CTBEHHOE WHTErpMpoBaHne C NOMOLLbI0 Tabnuu, MeTo pasfnoXeHus, 3ameHa nepemMeHHon,
WHTerpupoBaHue no YacTam, npuBeLeHe KBaApaTHOroO TpexyreHa K KaHOHUYecKomMy Buay).
Mpumepsbl. PasnoxeHne MHoroudsieHa ¢ OeNCTBUTENbHbIMU KO3MMLUNEHTAMUN HA MHOXUTE-
nn. MNpeacTtasneHne NpaBUNbHON paunoHanbHON Apodu B BUAE CYyMMbl NPOCTENLLNX paLno-
HanbHbIX Apoben. IHTerpupoBaHne npoctenwmnx gpoben. VIHTerpypoBaHune paunoHanbHbIX
dyHKUMn. CBegeHne MHTerpanoB OT MppauuoHanbHbIX U TPUTOHOMETPUYECKUX (PYHKUUN K
WHTErpupoBaHMIO paunoHanbHbIX OYHKLNNA.

OnpepgeneHHbl MHTerpan. YcrnoBue CyLecTBOBaHUS onpedeneHHoro uHterpana. Knaccol
NMHTerpupyembix yHKkunin. CBOMCTBa onpeneneHHoro nHrerpana. VIHTerpan kak yHKums
BepxHero npegena. ®opmyna HoeloToHa-JlenbHuua. Teopema o cpegHem. [MpunoxeHue
onpeaenieHHoro MHTerpana K BblMUCMAEHUIO NnoLwagen nnockux curyp, nnowanen nosepx-
HOCTM Ten BpalleHUs N HEKOTOpbIX 00beMoB. [lapameTpudeckn 3agaHHble KpuBble. OnuHa
Ayrn KpUBOW.

6. PYHKLUMN MHOTUX NepeMeHHbIX

OCHOBHbIE NOHATUSI HA MIOCKOCTU (PacCToAHME MEeXAY TOYKaMW, OKPECTHOCTb TOYKM, BHYT-
PEHHSAA TOYKa, U30NMPOBaHHAs TOYKa, rpaHNYHasi TOYKa, OTKPLITOE MHOXECTBO, CBSA3HOE U
HEeCBA3HOE MHOXeCTBa, 065iacTb, 3aMKHyTast ob6nactb, OrpaHUY4eHHOE MHOXeCTBO). AHano-
s ¢ npoctpaHcTBOM. [Npefen nocrnenoBaTenbHOCTM BEKTOPOB. Teopema O MOoKoopAuHaT-
Hon cxogumocTu. lNpegensl U HeNpepbIBHOCTL. [BOMHbIE U NOBTOPHbIE npeaensl. [Npumepsl.
HenpepbIBHOCTL MO COBOKYMHOCTWU NEePeMEHHbIX U MO OTAeNbHOM nepeMeHHoun. OuddepeH-
uManbHoe ncuncneHme oyHKLMM MHOMMX nepeMeHHbix. YacTHble nponssoaHble. uddepeH-
UMpPYyeMOCTb PYHKLUMM MHOIMMX nepemMeHHbiX. Heobxoaumble ycnosua guddepeHumnpyemo-
ctn. [JoctaTouHble ycnosusa avddepeHunpyemMocTn yHKLMM MHOTUX NepeMeHHbIX. Teope-
Mbl O B3aMMOCBS3M Mexay aAndepeHUnpyemMoCcTbio, HENPEPLIBHOCTLIO U CyLLEeCTBOBaHUEM
YaCTHbIX MPOU3BOAHLIX (PYHKLMM MHOMMX MepemMeHHbIX. [1pon3BogHasi CRNoXHOW OYHKLNUK.
OunddepeHumran yHKUMM MHOrMX nepemMeHHbIX. [1pousBoaHaa no Hanpasnenuto. [pagu-
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eHT. CBsi3b NPON3BOAHON MO HanNpaBfeHUo C rpaguMeHToM. Ycnosue BoapactaHuda (ybbisa-
HUSA) PyHKUMK B Touke. [pousBogHble U anddepeHumnarnsl BbICLUMX NOPSAKOB. PaBeHCTBO
CMeLLaHHbIX MPon3BOAHbIX. ViccnegoBaHne (PyHKUMA MHOMMX NepeMeHHbIX, YyCrnoBue MnocTo-
SIHCTBA, YCNOBWE MOHOTOHHOCTW B yKa3aHHOM HanpasreHun. ®opmyna Tewnnopa. JkcTpe-
MyM. HesBHble oyHKUMN. TeopeMbl O CyLLECTBOBAHUN HEABHOW (OYHKLNKN. PYHKLMOHANbHbIE
onpegenutenu. CylecTtBOBaHNE CUCTEMbI HEABHbLIX PYHKUMA. B3aMMHOOAHO3Ha4YHOE OTOO-
paXkeHne OBYX MHOXECTB BEKTOPHOro MpoCTpaHCTBa. YCMOBHbIA 3KCTpeMyM. [1paBunio MHo-
xutenen Jlarpanxa. Npumepsl.

7. KpaTHble nHTerpansbol.

KpaTHble uHTerpansl. lNMnowaab MHoroyronsHon durypel. Mepa >XopgaHa. M3amepumble
MHOXecTBa. HeobxoomMmoe M JOCTaTOYHOE YCroBue U3MEePUMOCTU MHOXEeCTBa Ha MiocKo-
ctn. CeownctBa mepbl XopgaHa. OnpegeneHve ABonHoro uHterpana. Cymmbl [Japby u umx
ceonctBa. Kputepun cyuiectsoBaHnA ABOMHOIO uHTerpana. Knaccel nHTErpmpyembix pyHK-
umn. CBoKncTBa ABOMHOro UHTerpana. lNpueegeHne ABOMHOIO MHTErpana K noBTopHomy. Kpu-
BONMMHENHbIE KOOPAMHATbI Ha NSIOCKOCTU. [onspHbIE U ANNUNTUYECKNE KOOPAMHATBLI. 3amMeHa
nepemMeHHbIX B ABOMHOM WHTerpane. TponHon uHTerpasn. CeedeHne TPOMHOro uHTerpana K
NoBTOPHOMY. 3aMeHa nepeMeHHbIX B TPONHOM UHTerpane. Cdepuyeckne n unnuHapuyeckmne
KoopauHaThbl.

8. KpuBonuHenHble U NOBEPXHOCTHbIE UHTErpanbl

OnpepgeneHne KpUBOMMHENHLIX MHTerpanoB. OCHOBHble (POPMYSbl BblMUCNEHUS KPUBOSU-
HeWnHbIX MHTerpanos. OnpefeneHns NOBEPXHOCTHBIX UHTErpasnoB NepBOro 1 BTOPOro poaa.
BbluncrneHne noBepxXHOCTHbIX MHTerpanoB. MaTematudeckne n usmMyeckme MNpunoXeHus
KPMBOMMHENHbIX U NOBEPXHOCTHbIX UHTErPasnos.

9. Paabl. YucnoBble, pyHKLUNOHaNbHbIE U CTeNEeHHble psabl

Uuncnosble pagbl. Cxoaswmecs n pacxogawmeca psgbl. Kputepuin Kowmn cxogumocTu umc-
nosoro psiga. Heobxognmoe ycrnosue cxoaMmocTu. [locTaToyHble MPU3HAKM CXOAMMOCTMU:
MakOpaHTHbIN N NpeaenbHbIi Npu3HakM cpaBHeHus, Janambepa, Kowwn, Oupuxne, Abens.
ABcontoTHas 1 ycrnoBHas CXOAMMOCTb. YMHOXeHue psagoB. [lepecTaHoBKa YneHoB psiga.
OyHKUMOHamNbHbIE MOCNeaoBaTeNbHOCTU N psaabl PyHKUMA. [loToYedyHass M paBHOMeEpPHas
cxogmmocTb. [pu3HakM paBHOMEPHOW CXOOUMOCTU (KpuTepuin Kowmn, MaKopaHTHbIN npu-
3HaK onsi nocrnenoBaTenbHOCTU, MaXOPaHTHbIM Npu3Hak Benepwtpacca ons psga). PaBHo-
MepHasa CXOAMMOCTb N HEMPEPbLIBHOCTb, PaBHOMEPHAs CXOAMMOCTb U UHTErpupoBaHue, pas-
HOMepHasa cxoauMMoCcTb M auddepeHumpoBaHme. CrteneHHon psg. Pagmyc cxogmmocTu.
OudbdepeHumpoBaHe n MHTeErpupoBaHue cteneHHoro psga. Pag Tennopa.

10. Hecob6¢cTBEHHbIE UHTErpanbl, MHTErpanbl, 3aBUCALLME OT NapameTpa

OnpepgeneHne HecobCTBEHHbLIX MHTerpanosB nepsoro Tuna. OnpegeneHne HeCoOCTBEHHbIX
WHTErpanoB BTOPOro Tuna. JOTanoHHble WMHTerpanbl. CBOMCTBA CXOOSALIMXCA MHTErparos.
Kputepuin Kowwm cxogmmocTn HeCoBCTBEHHbIX MHTerpanoB. [JocTaToOuyHble MPU3HaKM CXOoau-
MOCTN HECOBCTBEHHbLIX MHTEerpanoB. MaXopaHTHbIN Npu3Hak cpaBHeHus. [MpeaenbHbIn Npu-
3HaK cpaBHeHusi. ABCONITHas N YCrNoBHasi CXOOMMOCTb HECOBCTBEHHbIX MHTerpanos. [pu-
3Hak AGens. MNpusnak Oupuxne. Pacwumpenne mMeTogoB NMHTENPUPOBAHUSA HAa HECOBCTBEHHbIE
WHTerpanbl. 3amMeHa nepeMeHHbIX. MHTerpmpoBaHme no 4actam. [naBHoOe 3HayYeHue HecoO-
CTBEHHOIrO WHTerpana. WMHTerpanbl, 3aBucawme oT napameTpa. HenpepbiBHOCTbL No napa-
meTpy. OuddepeHunpoBaHne n nHTerpupoBaHme nNo napameTtpy. HecobCTBEHHbIE NMHTErpa-
nbl OT NapameTpa.

11. Pag v nuterpan ®dypbe

lMocTaHoBKa 3agauun. [MpocTpaHCTBO CO cKanspHbIM NpounsBegeHneM. HopmmpoBaHHOe npo-
cTpaHcTBO. CxoammocTb B cpegHeM. 'mnbbepToBO npocTpaHcTBo. CkansipHoe npousBene-
Hue n HopMma dyHKumK. NoToveyHas, paBHOMepHasi CXOAUMOCTb U CXOAUMOCTb B CpedHEM
nocrnegosaTenbHoCcTENn U pagoB. OpToroHanbHble U OPTOHOPMUPOBAHHbIE 3NIEMEHTbLI NPOo-
CTpaHCTBa CO cKanspHbiM npousBeneHmem. O6obweHHbIn pag Pypbe. CBoncTBa octaTtka
psga dypee. HepaBeHcTBO beccend. Ycnosue cxogmmocTtu psaga ®ypee. PaBeHcTBo apce-
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Band. 3aMKHyTbl€ U NOMHble OPTOHOPMaribHbIE CUCTEMbI 9IEMEHTOB B MPOCTPAHCTBE CO CKa-
NAPHbIM NpousBefeHneM. TeopeMbl O CBA3UM MeXAy 3aMKHYTOW W nornHom cuctemon. Pag
dypbe MO OpTOroHanbHOM N OPTOHOPMMPOBAHHOM cuctemam dyHkumMn. HepaBeHcTBO bec-
censa v paBeHCTBO [lapceBanga ansa aTux psagoB. TpuroHomeTpuydeckun psg dypoe. Pasno-
XEHNEe YEeTHOM N HeYyeTHON YHKUMW B TpUroHomeTpuyecknn psg Pypobe. KomnnekcHas
dopma psga Pypbe. TodyeyHass 1 paBHOMEpPHas CXOOAUMOCTb TPUrOHOMETPUYECKOro psaa
dypbe. lNonHOTa TPUTOHOMETPUYECKOW CUCTEMbI (PYHKUMIW. [BOWHbIE M TPOWHbIE pPAabI
dypbe.

NHTerpan dypbe Kak npeaenbHbln cnydan psaga dypbe. [locTaTouHblE NPU3HAKNU CXOANUMOCTHU
nHTerpana ®dypoe. MNpencrasneHne yHKuMM nHTerpanom dypbe. NpeacraBneHne YeTHoOM m
He4YeTHON yHKUMN MHTerpanom dypbe. KomnnekcHoe npsamoe n obpatHoe npeobpasoBaHus
®ypbe. CUHYC 1 KocnHyC npeobpasoBaHns Pypbe.

12. AnemMmeHTbI TeOpUKN 0606 EHHbIX PYHKLUN

Knacc ocHOBHbIX (MpOBHbIX) yHKUNA. DyHKUMOHanNbLHOE onpeaeneHne o606LeHHON dyHK-
umn. PerynsipHble U CUHrynsipHole 0606LeHHble dyHKunK. denbta dyHKuma. [Lencteusa ¢
0006LWeHHbIMM YHKUMAMKU. CekBeHUunanbHbIM Noaxon K onpeaeneHnto o606LweHHONn dyHK-
uuu.

PopMbl TEKYLLEN aTTecTauun: NpakTM4Yeckme 3aHATUA, KONSOKBUYM, KOHTpOribHasa pabora.
Popma npomMmexyToyHon atrectauum: AudcddepeHunpoBaHHbIe 3a4eThbl (1,2 cemecTpbl),
3K3ameH (3 cemecTp).

Koabl popmupyembix (cchopmupoBaHHbIX) komneteHuun: OlNK-1, 2

51.5.8.2 AHanutudyeckas reomeTpus

Llenv n 3agayn yye6HOM AUCLMNSIUHDI:
n3yyYeHne METOLOB aHaNMTMYECKON reoMeTpumn AN peLleHns 3agad eBknngoBov reomeTpun
Ha MMIOCKOCTU U B MPOCTPaHCTBE, U3y4yeHne MeToda KoopauHaT, BEKTOPHOW anredpbl, pas-
NNYHBIX (POPM YPaBHEHUIN NPAMON TIMHUM Ha MAOCKOCTN U B NMPOCTPAHCTBE, ypaBHEHWS NIOC-
KOCTU, KPUBBIX N MOBEPXHOCTEN BTOPOro nopsiaka. OCHOBHbIMM 3ajavyamMun yyebHoM aucum-
NAWHBI ABMAIOTCA:  (POPMUPOBaHME Yy OBYyYalrLNXCH 3HaHMM 00 OCHOBaX aHanuMTUYecKon
reoMeTpun 1 BEKTOPHOWN anrebpbl, NpuobpeTeHne CTygeHTaMn HaBbIKOB MU YMEHUIN MO peLle-
HWIO reOMEeTPUYECKNX 3a4ad U UCNONb30BaHUIO BEKTOPHOM anrebpbl, HEOBXOAMMBIX B Kypcax
MaTemaTuyeckoro aHanmsa B pasgene «KpaTHble U KpUBOSIMHENHbIE MHTerpanbl», B Kypce
«BeKTOpHbIN 1 TEH30PHLIN aHanNu3y», « ANEKTPoANHaAMUKAY.

B pesynbtate nayyeHus 6a3oBoM YacTu UUKIa CTYAEHT JOKEH:
- 3Hampb OCHOBHbIE MOHATUA N MeTOAbl aHANUTUYECKON reoMeTpuM;
- yMemb NPUMEHATb METObl aHANUTUYECKON FreOMETPUM OS1S PELLeHNs NpakTUYeCckux 3agav;
- g1ad0emb MeTo4aMU aHanNUTUYECKON reoMeTpun.

MecTto yuyebHOM gucumnnuHbl B cTpykTtype OOI:

OucumnnuHa «AHanuTudeckas reoMeTpusi» OTHOCUTCS K MOLYM0 MaTeMaTUYeCKUX OUCLK-
nnvH 6asosBon Yactm 6roka b1  OucumnnuHbl (MOAynu) noaroTOBKM oby4varowmxcs no
HanpasneHuto 11.03.04 «OnekTpoHMKa 1 HAHO3NEKTPOHUKAY .

KpaTtkoe copepxaHue (AauaakTuyeckue eanHULbI) y4eOGHON AUCLMNIIUHDI

Paspnen 1. BektopHas anre6pa.

MoHaTue BekTopa. JIMHenHble onepauuu Hag BekTopamu. JIMHenHas 3aBUCUMOCTb CUCTEMBbI
BEKTOPOB. [[eOMeTpuU4eCcKnMn CMbICIT JIMHEMHOW 3aBUCUMOCTW. Basnckl Ha NIocKoCcTM U B Npo-
CTpaHCTBe, pasnoxeHue BekTopa no 6asucy. Npoekumsa BekTopa Ha ocb. OpTOHOPMUPOBAH-
Hble Ba3uncbl, X ocobeHHoCTb. HanpaenswLwme KocuHycbl Bektopa. CkanspHoe, BEKTOpHOe,
CMeLLaHHOe N IBONHOE BEKTOPHOE NPOU3BEAEHNS, UX CBOWCTBA, BblpaXXeHne Yyepes Koopaun-
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HaTbl COMHOXWUTENen. YcnoBme OpTOroHanbHOCTU, KONIMHEAPHOCTN, KOMMNIIaHapHOCTU BEK-
TopoB. Cuctema KoopamHaT, KoopAMHaTbl TOYKKN, NpeobpasoBaHne CUCTEMbI KOOPAUHAT.
Pasgen 2. [pamas 1 nnocKocCTb.

Cnocobbl 3agaHnsa NMHUI Ha NNOCKOCTU, NMUHUIN 1N MOBEPXHOCTEN B NpocTpaHcTBe. Anrebpa-
n4yeckme NUHUM N NoBepxHOCTU. [NpaAmas Ha nnockocTu. PasnuuHble opMbl ypaBHEHUS
npsimon: obuiee, NnapamMeTpuyeckoe, KaHOHNUYECKOe, C YrnoBbIM KO3(hdMLMEHTOM, B OTpe3-
Kax, HopMarnbHoe. [1y4ok npsimbiX. [1NOCKOCTbL B nNpocTpaHcTBe. PasnnyHble hopMbl ypaBHe-
HMA nnockocTu: obllee, B oTpeskax, HopMarnbHoe. y4yok u cBaska nnockocten. MNpavasa B
npocTpaHcTBe. PasnunyHble hopMbl ypaBHEHUS NpsiMon: obLlee, napameTpruyeckoe, KaHOHU-
yeckoe. [lepexoq OT ogHOro 3agaHus K gpyromy. BsanmHoe pacnosioxeHwe OBYyX MNOCKO-
CcTen, NPAMON WM MMAOCKOCTWU, ABYX MNpsiMbIX B npocTpaHcTBe. OCHOBHblE 3ajadn Ha Temy
«lMpamast n NIOCKOCTb»: PacCTOAHNE OT TOYKM OO0 MSIOCKOCTU M NPSIMON, PacCTOsiHUE MexXay
NPSAMbIMK, YrIbl MEXAY NPSAMbIMA U MIAOCKOCTAMU, YCNOBUE NMepeceyeHnsa ABYX NPAMbIX U
T.0.

Pazgen 3. KpuBble n noBepxXHOCTU 2-ro nopsaka.

annunc, runepbona, napabona, OnpegenexHne, BbIBOA4 KAHOHUYECKOIO ypaBHEHUS KaXaon
N3 3TUX KPUBbIX, X CBONCTBA. DKCLUEHTPUCUTET N OANPEKTPUCHI Annunca, runepbonbl, napa-
6onebl. lNMonapHasa cuctema koopauHart. [NonsipHoe ypaBHeHue annunca, runepbonsl, napabo-
nbl. Obuiee ypaBHEHNE KPUBOWM BTOPOro nopsigka. lNpueeneHne obLuiero ypaBHEHUS K KAHO-
HUYecKoMy BUAY C MOMOLLbIO MOBOPOTA OCEN M NepeHoca Havana koopauHaTt. Knaccuduka-
LMS KpMBbIX BTOPOro nopsiaka. NMosepxHOCTN BTOPOro nopsaka: annuncou, runepbéononal,
napabononbl, KOHYCbl U UMANHAPLI, UX KAHOHUYECKNE yYpaBHEHUs, CBOUCTBA. [1puBeaeHme
ypaBHEHUS NOBEPXHOCTN BTOPOro nopsaka K KAHOHUYECKOMY BUAY .

®dopMbI TEKYLLIEN aTTecTaLMn: NPaKTUYECKNE 3aHATUS, KOHTPOsbHasa paboTa
dopma NpomMeXXyTOYHOM aTTecTaLlmn: dK3ameH
Koabl ¢popmumpyembix (cchopmmpoBaHHbIX) komneteHumn: OlNK-1,2.4

B51.5.8.3 JluHenHaa anrebpa

Lenu n 3agaum y4eOHOM AUCUMNNMHBI: B LUMPOKOM MOHUMaHMM COOEpXKaHue Kypca nu-
HenHoun anredpbl COCTOUT B NpopaboTke MaTeMaTUYEeCKOro s3blka Ans BblpaXXeHUs O4HOM U3
cambliX OBLWKNX naen COBPEMEHHOIO ECTECTBO3HAHNA — naen nMHenHoctn. B npouecce unsy-
YeHUs Kypca NMHEeNHON anrebpbl CTyAEeHTbl N3yYaloT BOMPOCHI pa3peLiMMocT U CTPYKTYpbI
peLlEeHNN CUCTEM NIMHENHBIX YPaBHEHUIN, OCBaMBaOT abCTpakTHbIE NOHATUS NMMHENHOTO Npo-
CTpaHcTBa, 6asnca, NMHENHOro onepaTtopa, OUNMHENHON 1 KBagpaTUYHON (POpMbl, a Takke
N3y4yaloT KOHKPETHbIE NPUMEPBI, AAOLME peann3aumio 3TMX abCTpaKTHbIX NOHATUN.

B pesynbtate nsyyeHus 6a3oBoKn YacTu UuKa CTYAEHT OOJTKEH:
- 3Hamb OCHOBHbIE MOHATUA U METOAbl NMMHENHON anrebpsbl;
- yMemb NPUMEHATb METOAbI JIMHENHOW anredpbl ANa peLleHns npakTu4eckux 3agav;
- 8nademb MeTo4aMu NMHENHOW anrebpbl.

MecTto yye6HON gucumnnuHbl B cTpyktype OOIM: JucunnnuHa «JluHenHasa anrebpa» oT-
HOCUTCS K MOAYM MaTemMaTUdecknx auvcumnnunH G6asoBon vactm 6rnoka b1 OucumnnuHbl
(mogynun) noarotoBku oby4atowmxcsa no HanpasneHmto 11.03.04 «ONeKkTpoHMKa N HAaHO3MEK-
TPOHMKaY.

KpaTtkoe copepxaHue (AauaakTuyeckue eanHULbI) y4eOGHON AUCLMNIIUHDI

Pasgen 1. MaTpuubl n onpegenutenm.

MpsamoyronbHble matpuubl. Cymma maTpuu, NpovusBegeHne MaTpulbl Ha YUCNO, YMHOXEHUe
maTpuy. CBoncTBa aTMx onepauun. NepectaHoOBKU, UHBEPCUN, TPAHCNO3ULNKN, NOLCTAHOBKN.
Onpepenutenb KBagpaTHOM MaTpuubl, CBOMCTBaA onpeaenutend. PasnoxeHvne onpegenure-
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Nns No anemMeHTaMm CTPokM unu ctonbua. Teopema Jlannaca. OnpegenuTens NpousBeaeHUs
maTpuy. ObpaTHas matpuua, kputepuin 06paTMMocTu, BbluMCneHne obpaTHOM MaTpuLbl.
Paspen 2. CucrtemMbl NMHENHbIX YPaBHEHUN.

PaHr maTtpuupbl. Teopema o 6a3ncHoM MuHope. PaHr npon3seaeHnsa maTtpuy,. OnemMeHTapHble
npeobpasoBaHUs CTPOK MaTpuLbl N UX NPUMEHEHUE K BblYMCIEHUIO paHra maTpuupbl. Cucte-
Mbl NIMHENHBIX ypaBHeHM. OCHOBHbIE onpeaeneHns: YacTHoe 1 obLlee peLleHus, COBMeCT-
Hble U HECOBMECTHbIE CUCTEMbI, 3KBUBANEHTHOCTb cucTeM. Teopema Kpamepa. Kputepun
COBMECTHOCTWN CUCTEM JIMHENHbIX YpaBHeHUn (Teopema KpoHekepa - Kanennu). Metopg Nayc-
ca peLleHnst CUCTEM NIMHENHbIX YpaBHEHUN. JlnHeHble ogHopoaHble cuctemsl (JIOC). Ceon-
cTBa pelweHun. dyHaameHTanbHaa cuctema peweHun (PCP). Teopema o PCP. CtpykTypa
obuwero pewwenuns JIOC. HeogHopogHble cuctembl (JIHC). CtpykTypa obLero pewenuns JIHC.
Paspgen 3. JInHenHble npocTpaHcTBa.

AKcuomaTtunka nuHenHoro BekTopHoro npoctpaHcTtea (J1BI1), npumepsbl, csonctea J1BI1. Jlu-
HenHas 3aBMCUMOCTb cucTtembl BekTopoB B JIBI1. basuc n pasmepHoctb JIBI1. KoopauHaTsl
BEKTOpa B AaHHOM Gasuce. Matpuua nepexoga ot ogHoro 6asuca k gpyromy, npeobpasoBa-
HWe KoopAuHaT BeKTopa npu nepexofe Kk HoBomy Gasucy. [NognpoctpaHcTBo. Cymma u ne-
peceyeHne noanpocTpaHCTB. JIMHENHble 060MOYKM U TeopeMbl O pas3mepHocTu. K3omop-
duam JIBI. EBKNMMA0BO NpOCTpaHCTBO, onpeaeneHue n npumepsl. HepaseHcTsa Kowwn - by-
HAKOBCKOIO 1 TpeyronbHuka. O6Lwmi Bua ckansapHoro npoMsBeeHns B KOHEHHOMEPHOM €B-
KnngoBom npocTtpaHctee. OpTOroHanbHOCTb U OPTOHOPMUPOBAHHOCTb CUCTEMbI BEKTOPOB.
Mpouecc opToroHannsaunm cUCTeEMbl BEKTOPOB.

Paspnen 4. JlnHenHble onepaTopbl.

OnpepeneHne nuHerHoro onepartopa. NMpumepbl. O6pas n 5apo NMHENHOro onepaTopa.
MaTpuua nuHenHoro onepaTopa B AaHHoOM 6asuce. [NpeobpasoBaHne maTpuubl oneparopa
npu nepexoe ot ogHoro 6asuca k gpyromy. [lencteums ¢ nuHerHbiMn onepatopammn. Obpat-
HbI onepaTop, ero ceoncTea. Kputepun obpatumocTtu. lNMNognpoctpaHcTBa, MHBapUaHTHbIE
oTHOCUTENbHO onepaTtopa. Co6CTBEHHbIE BEKTOPbLI M COOCTBEHHbIE 3HAYEHUSI NIMHENHOIO
onepartopa, X CBOWCTBA. XapaKTepuCcTUYecKkoe ypaBHEHNE. YHUTAPHbIA 1 CaMOCOMNPsKeH-
HbI onepaTopbl. CBONCTBA COBCTBEHHbLIX 3HAYEHNN N BEKTOPOB CaMOCOMNPSHKEHHOro onepa-
Topa. CylecTBoBaHe OPTOHOPMUPOBAHHOIo 6asnca n3 CobCTBEHHbIX BEKTOPOB CaMOCO-
NPsKEHHOro onepaTopa, HaxoXaeHue ero.

Paspen 5. KagpatuyiHbie popMbl.

JlnHenHasn, bunnHenHasa n kBagpaTudHaa dopmel B JIBI1. MaTpuua kBagpaTuyHON OOpMbI
(K®P) n ee npeobpasoBaHue npu nepexoae K HoBomy 6asucy. PaHr n nHgekc K®. Teopema
INarpanxa o npueegeHun K& k gnaroHansHomy Buagy. Teopema Akobu. 3akoH nHepumm Ko.
Kputepuin CunbBecTpa nonoxuTtenbHoun onpeaeneHHocTn Ko,

PopMbl TEKYLLEN aTTecTalMmn: KOHTposbHas paboTa
dopma NPoMeXXyTOYHOM aTTecTauumn: dK3ameH
Koabl popmupyembix (cchopmupoBaHHbIX) komneteHuun: OlNK-1,2,3

51.5.8.4 BeKTOpHbLIN U TEH30PHbLIN aHanNus3

Llenv n 3apayn y4ye6HOM AUCLUNSIUHDI:

N3yyeHne B3anMOCBA3N KPUBOMMHENHBIX, MOBEPXHOCTHBIX M KPaTHbIX MHTErpanoB, 0COH6EHHO
dopmyn OcTtporpagckoro - Naycca n Ctokca, Heo6xoaAMMo Ans U3y4eHUss MaTemMmaTUyYecKon
DU3NKK, INEKTPOANHAMUKN, KBAHTOBOM MEXaHUKN U Opyrux dmamdecknx Kypcos. Npeobpa-
30BaHue anddepeHumanbHbIX BbIPaXXEHUN C MOMOLLLIO Habna - MCYUCIEHUS U 3aMeHa ne-
peMeHHbIX B AudpdpepeHumanbHbiX onepatopax Ans KPUBOMMHEWHbIX CUCTEM KoopAuHaT C
NOMOLLbIO KO3IhPULMEHTOB Jlamad ABNAIOTCH OCHOBHbIMU TEXHUYECKMMWU Npuemamu npu pa-
0oTe C ypaBHEHUAMM B YACTHbIX MPOU3BOAHLIX. MeToabl TEH30PHOMO UCYUCEHUS NpUMe-
HAIOTCA NPU U3YYEHUN PENATUBUCTCKUX TEOPUIN U ONS aHanu3a CASOLWHbIX Cpea.
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MecTto yuyebHOM gucumnnuHbl B cTpykTtype OOI:

AvcumnnuHa «BeKTOpHbIN UT TEH30pPHbIA aHanmn3» OTHOCUTCA K MOZYI MaTeMaTU4eCcKux
AvcumnnuH 6a3oBon Yactn 6noka b1 AducumnnuHel (Mogynum) nogroToBkM OByyaloLwmxcs no
HanpasneHuto 11.03.04 «OnNekTpoHMKa 1 HAHO3NEKTPOHUKAY .

KpaTkoe conepxaHue (AMpakTUYeckue eauHULbI) y4eO6HOM AUCLMNINHBI

CkangpHble n BekTOpHble nond. [AdudpdepeHumancHble onepatopbl. [lpaBuna Habna-
ncumcnenus. MNnowagb noBepxHocTU. [loBepXHOCTHbIE UHTerpanbl 1 n 2 poga. dopmynbl
Octporpaackoro-laycca n Crtokca. VIHBapnaHTHOe onpefeneHne AMBEpPreHuMM u potopa.
lMoTeHunanbHble W coneHoupanbHble BekTopHble nons. KoadduumeHTsl Jlama. dopmynbl
Ana  rpagveHTa, AMBepreHuuun, potopa v onepatopa Jlannaca B OpTOroHanbHOW cUcCTeMe
kKoopanHat. [1BoncTBeHHble 6a3uckl. KoBapnaHTHbIE U KOHTpaBapuaHTHbIE KOOPAMHATbI BEK-
TopoB. ObLiee onpeneneHme TEH30POB NPOM3BOSILHOrO nopsaaka. 3anmcb B TEH30PHbIX 000-
3HaveHusIX Nnpeobpas3oBaHU KOOPAMHAT BEKTOPOB, MaTpuL, JIMHENHbIX ONepaTopoB U KBad-
paTUYHbIX oopM. TeH30pbl AedhopMauunm, HanpPsHKEHNN, OTHOCUTESbHBIX CMELLEHUN.

Popma TeKyLlen aTTrecTaumu: npakTuieckme 3aHAaTus
dopma NpomMeXXyTOYHOM aTTecTauuu: 3adyeT
Koabl popmupyembix (ccpopmupoBaHHbIX) komneteHumun: OlNK-1,2

B1.5.8.5 Teopusa dyHKLNA KOMNIIEKCHOIO NEPEMEHHOro

Llenu n 3agaum y4yeGHOM AUCLUNIIUHDBI: N3YyYEHME KOMMMEKCHbIX Yncen, apnudmMeTn4eckmx
onepauuii ¢ KOMMMEKCHbIMMA YMCNaMKU U UX TEOMETPUYECKOrO CMbICna; U3ydeHne yHKUNiA
OHOro KOMMMEKCHOIO NEPEMEHHOIO U MX OCHOBHbIX CBOWCTB; U3y4YeHne noBeaeHust yHKUMI
KOMIMJIEKCHOIO MEePEMEHHOr0 B MHOFOCBSI3HbIX 06NacTsx; pa3BuMTUE HaBbIKOB BblYUCIIEHUS
NMPOU3BOAHBIX U UHTErPanoB pyHKLMM KOMMNEKCHOrO NepeMEHHOr0; U3y4eHe OCHOB onepa-
TOPHOrO MeToda pelleHus auddepeHumnanbHbiX YpaBHEHUN; U3yYeHNe METOAOB peLueHus
KpaeBbIX 3afay 3M1eKTpoCTaTUKM U MMAPOANHAMUKA METOAOM KOH(POPMHBIX OTOGPaXKEHWIA.

B pesynbTate ndyyeHns 6a3oBoK YacTu LMKNa CTYAEHT OOMKEH:
- 3Hamb OCHOBHbIE NOOXEHNsI TEOPUN PYHKLIMIA KOMMIEKCHOIO NEPEMEHHONO ;
- yMemb NPUMEHATL METOAbI PELLEHUIA C NPUMEHEHNEM (DYHKLIMIA KOMMIIEKCHOMO NEpeMeHHO-
ro Ans NpakTU4eckux 3agay;
- 8/1ad0emb MeTofamun Teopun OYHKLMUIA KOMMTIEKCHOrO NepeMEHHOrO.

MecTo yuebHOM aucumnnuHbl B cTpykType OOI:

OucumnnuHa «Teopust (PyHKUUIN KOMMMEKCHOMO NepeMEHHOro» OTHOCUTCS K MogysSlo mMarte-
MaTu4ecknx amcumnnmH 6asoson 4Yactm 6noka b1 [OucumnnuHbl (Moaynn) noaroToBkM oby-
Yatomxcs no HanpaeneHnto 11.03.04 «OnekTpoHMKa 1 HAHO3MEKTPOHMKAY .

KpaTtkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOGHON ANCLMNIIUHBI

[MoHATMEe KOMMMNEKCHOro yucna, apudmMeTmyeckne OeNCTBUSA Ha[ KOMIMIIEKCHbIMU Yucnamu,
pasnu4yHble opMbl 3arnMCcKn KOMMNIIEKCHOMO Y1cna, MoayNb U aprymMeHT KOMMMEKCHOro ymicna,
NoHsATME BGEeCKOHeYHO yaaneHHon Touku. lNMpegen 4McrnoBow NocnenoBaTeNbHOCTU Ha KOM-
NAEKCHOW NMOCKOCTU, ero reomeTpudeckas nHTepnpetaums. NoHaTne obnactu B KOMnnekc-
HOW MIOCKOCTU, OOHOCBSA3HbIE M MHOrOCBA3Hble obnacTu. MNoHATME PYHKLUMM KOMMNIEKCHOrO
NepemMeHHOro, Of4HO3Ha4Hble WU MHOro3HauyHble yHKUUKW, npeden (OYHKLMM KOMMIIEKCHOMO
NepeMeHHOro, anemMeHTapHble (OYHKLUMU KOMMMEKCHOro nepemeHHoro. OTobpaxeHus, ocy-
WwecTensgeMble PyHKUMAMN KOMIMIIEKCHOrO nepemMeHHoro. NoHATne aHanuTUYHoOCTU OYHKUNN
KOMMMEKCHOro MepeMeHHOro, CBOMCTBa aHanuTuyecknx ¢yHkumn. Teopema Kowwn. Psagpl
Tennopa, cxogumocTb psigoB Tennopa, obnactb cxogumoctu psga Tewnnopa. Teopembl
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BenepwTpacca n Abens; npusHakn Janambepa n Kowwn cxogmmoctn psga, paguyc Cxoau-
MocTu psaga. lNMpomnssogHas yHKUMN KOMMIEKCHOro nepeMeHHoro; Teopema Kowm-PrumaHa,
AndpepeHUNPYEMOCTb aHaNMUTUYECKUX (PYHKUMA. [TOHATUE MHTerpana (pyHKUMN KOMMNMEKC-
HOro NEepPeMEHHOro, CBA3b C KPUBONMHENHBLIMU MHTErpanamMmun, uHTerpan no KpMBOW B KOM-
NSEKCHOM NfocKocTh, Teopema Kowwu gns OAHOCBSA3HOM U MHOrOCBA3HOW ObBracTen; uHTe-
rpanbHas dopmyna Kowwu, Teopema Mopepa. PasnoxeHune He aHanMTnyeckon oyHKUMK B
cteneHHon psag, pag JlopaHa. CxogumocTb psiga JlopaHa, obnactb cxoaumocTun psaga Jlopa-
Ha, Teopema Abensa. Knaccudmkaumst ocobbix TOYEK (PYHKLMM KOMMNEKCHOrO NepeMeHHOro
Ha OCHOBaHuM noBeaeHus paaa JlopaHa: yctpaHMmas, nontc, cywecTtBeHHo ocobas. MNMoHs-
Tne BbldeTa. OCHOBHasa TeopemMa Teopun Bbl4ETOB. BblueTbl B KOHEYHOM U BECKOHEYHO yaa-
NEeHHOM Toykax, (bopMyra Bbl4eTa B Noftoce m-ro nopsaka. NpunoxeHme Teopum BblHETOB K
BbIYMCINEHUIO onpefeneHHbIX MHTerpanos, uHTerpansl ®PpeHens n Oupuxne. Teopemsbl cno-
XeHus, nopobus, 3anasgblBaHud, cMelleHus, aAvddepeHUnpoBaHUsS U UHTErpupoBaHns
n3obpaxkeHnn, n3obpakeHne NPoOn3BOAHbLIX JNHOOLIX NOPSAKOB, UHTErpana, npeaenbHble Co-
OTHOLLEHMS MEeXAy OopurMHanamm wu usobpaxeHusamu, Teopema CcBepTbiBaHUA. VIHTerpmpo-
BaHWe 0ObIKHOBEHHbIX ANepeHumanbHbIX ypaBHEHWN,

PopMbl TEKYLLEN aTTeCTauumn: NpakTuyeckme 3aHsaTUs, KOHTponbHas paboTa.
dopma NpoMeXXyTOYHOM aTTecTaLuumu: SK3aMeH.
Koabl popmupyembix (ccpopmupoBaHHbIx) komneteHumn: Ol1K-1,2,3

51.5.8.6 OuddepeHumanbHble ypaBHEHUs

Lenu u 3agaum y4eb6HON AUCUMNNUHBI: LENbO U3yYeHUss OUCUUNIIMHBI ABNFETCS OCBOe-
HWe TeopeTU4eCKNX OCHOB OBObIKHOBEHHbIX AnddepeHunanbHbiX YpaBHEHUIN, a Takke npu-
obpeTeHne MpakTUYEeCKUX HaBbLIKOB WX WUHTErpuUpoBaHUS M B TOM YuUcne npubrmKeHHbIMU
MeToAaMu.

B pesynbtate nsyyeHus 6a3oBoK YacTu UuKa CTYAEHT OOJTKEH:
- 3Hamb OCHOBHble andepeHunanbHble YpaBHEHUS ;
- ymMemb NPUMEHATb MeTOoAbl pelleHun anddpepeHumnanbHbiX YpaBHEHUN ON1S peLleHus
NpakTUYecknx 3agav;
- enademb MeToA4aMM peleHu anddepeHumanbHbIX YpaBHEHUN.

MecTto yyebHOM aucuunnuHbl B cTpyktype OOI: OucuunnunHa «OuddepeHumansHble
ypaBHEHUSA» OTHOCUTCA K MOZYNIO MaTeMaTuyeckux AucumnnuH 6asoBon vactn 6noka b1
AucumnnuHel (Mogynu) NOAroToBKM obyyatowmxcsa no HanpasneHuno 11.03.04 «3nekTpoHuka
N HAHOJMEKTPOHUKAY.

Kypc «OuddepeHumnansHble ypaBHeHUs» BasupyeTcs Ha Kypcax «MaTematuyeckuin aHa-
mm3» n «JlnHenHas anrebpax». [lpakTudeckune HaBblkM W TeopeTuveckne 3HaHusa gudde-
peHumnanbHblX YpaBHEHUW WCMNONbL3YTCA Aanee npu U3ydeHun Opyrux maTemaTUdecKux
ANCLMNITUH, KypCOB TEOPETUYECKON (PU3NKN @ TaKKe MHOIMX CMeLKYpCOB.

KpaTtkoe copepxaHue (AuaakTnyeckne eaMHULLbl) y4eOHOW AUCLMNINMUHDI

Paspen 1. AnddhepeHumanbHble ypaBHEHUA NepBOro nopsigka.

OnucaHne 3akoHOB npupoabl B opme anddpepeHumanbHbix ypaBHeHn. OCHOBHble onpe-
aeneHuvs. [eomeTpuyeckas uHTepnpeTauma andgepeHumansHOro ypaBHeHUs NepBoro no-
pagka, paspeLlleHHOro oTHocuTernbHO npounssogHon. MeTon nsoknuH. NoctpoeHve gudde-
PEeHUManbHOro ypaBHEHUA MO OOLLUEMY pelleHuto. YpaBHEeHUs C pasgensiowumMmmnca nepe-
MEHHbIMU M NpuBOAUMbIE K HUM. OAHOPOAHbIE ypaBHEHMS. YpaBHEHMS, NPUBOANMbIE K Of-
HOpPOAHbIM. JIMHenHble auddepeHumnansHble ypaBHeEHUs nepBoro nopsigka. Ctpyktypa o6-
Wwero peweHus NUHENHOro HeO4HOPOAHOro ypaBHeHUA. YpaBHeHua bepHynnv n Pukkatu.
YpaBHeHue B nonHblx anddepeHumanax. lNoHaTne nepsoro uHTerpana. MHTerpupyowmm
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MHOXMUTENb. [puemMbl OTbICKaHNSA NHTErpupyoLWnX MHOXUTENEN. Teopema CyLLeCTBOBaHNA U
€VHCTBEHHOCTN pelueHns anddepeHunansHOro ypaBHeHUs nNepBoro nopsaka, paspeLleH-
HOro OTHOCUTENBHO NPON3BOAHON. MNMpUHUKMN CxMMmatowmx oTobpaxeHuin. MeTon nocnenosa-
TenbHbIX Npubnwxenun. MNpogomkeHne pelweHns. Henpogomkaemoe pellieHne n ero no-
cTpoeHune. Teopema O MPUMbIKAHUN HENPOOOINKAEMOro peLleHus K rpaHuue obnactun. Cre-
NeHb rnagkoctTu peweHun avddepeHunanbHoOro ypaBHeHusa. HenpepbiBHas 3aBUCUMOCTb
pelweHna anddepeHumanbHOro ypaBsHeHNA OT HavarbHbIX YCIOBMA U OT napamMmeTpos. [1po-
CTble ocobble To4kKn, ux knaccudukaums. Ocobole pewenns. duddepeHumanbHblie ypaBHe-
HUSA NepBOro nopsaka, He paspeLleHHble OTHOCUTESbHO MPOU3BOAHOW. YpaBHEHUS, He COo-
aepxawime SIBHO He3aBUCUMOW NepeMeHHOW, HEU3BECTHOW (PYHKUUW. YpaBHEHWe C OAHO-
poaHon doyHKumMen B neson Yactu. O0wmin cnyyam BeefeHust napameTtpa. QudpdepeHuymnans-
Hble ypaBHEeHUs!, pa3pellnMble OTHOCUTENBHO apryMeHTa Uinn Hens3BeCcTHOM PyHKUMN. YpaB-
HeHus Jlarpanxa n Knepo. MNoHatne o6 ormbatowien cemencresa KpuebiX. Teopema 06 oru-
Galowen cemenctea MHTerpanbHbiX KpMBbLIX. TeopemMa CylieCcTBOBaHWA pelueHus andde-
peHunanbHOro ypaBHeHUs NepBOro nopsiika, He paspeLleHHOro OTHOCUTENbHO MPOM3BOA-
HOW. P-ONCKPUMMHAHTHAA KpMBasi U ee CBA3b C 0COBbLIMU peLLEHNSMU.

Pazgen 2. IunddepeHumnanbHble ypaBHEHUS BbICLLUX NOPAAKOB.

OundbdepeHumansHoe ypaBHeEHUE N-ro Nopsiaka, paspeLlleHHoe OTHOCUTESbHO cTapLlen npo-
nssogHon. CeegeHne ero K HopManbHOW CUCTEME YpaBHEHUA. TeopeMbl CyLLECTBOBAHUSA U
€NHCTBEHHOCTU, HENpepbiBHOMW 3aBUCMMOCTU peLleHUs HOpManbHOW CUCTEMbI OT Havarb-
HbIX YCMNOBMMA M OT napameTpoB. Teopema CyLLeCTBOBaHUA U €AMHCTBEHHOCTU peLleHus
ypaBHEHUSA N-ro Nopsaka, paspeLleHHOro OTHOCUTENBHO CTapLlen Npou3BOAHON, Kak cref-
CTBUE TEOPEMbI CyLLECTBOBAHUS U €QUHCTBEHHOCTU peLLeHns HopMaribHOW cuctemMbl. YacT-
Hble criydan auddepeHumansHOro ypaBHeHUs N-ro nopsgka, Aonyckatowmne noHmxKeHne no-
psagka. Teopema CyllecTBOBaHUS U €OQWHCTBEHHOCTU peLUeHns NIMHEWHOro anddepeHum-
anbHOro ypaBHEHNA N-ro nopsigka ¢ HenpepbiBHbIMU KO3 dpuruneHTtammn. Obwaa Teopus nu-
HENHOro OAHOPOAHOro AuddepeHunanbLHOro ypaBHeHUs N-ro nopsiaka. Onpepenutensb
BpoHckoro, npoBepka He3aBUCUMOCTWU pelueHnin. PyHaameHTanbHad cuctema peLleHun.
CTpykTypa 0o6Lero peweHus NMHEWHOrO0 OAHOPOAHOro AnddepeHUManbHOro ypaBHEHUS.
TeopeMbl 0 MakCcMMaribHOM YuUcre JIMHEMHO-HE3aBUCUMbIX PEeLLUEHUA N O TOXOECTBEHHOCTU
ypaBHeHUI. ocTpoeHne nuHenHoro andgepeHLmanbHoOro ypaBHeHNa No pyHaaMmeHTanb-
HoW cucteme peweHnn. dopmyna Jinyemunnsa un ee npumeHeHne. Cnocob NoHWXKeHUsa nopsaka
NMHEHOro OQHOPOOHOMO YpaBHEHUS MPU U3BECTHOM YacTHOM pelueHun. CTpykTypa obuiero
peleHns fIMHEeNHOro Heo4HOPOAHOro AuddepeHuManbHOro ypaBHEHUA N-ro  nopsigka.
MpuHuMn cynepnosvuuuun. Metog Bapuaumm MNPOU3BOSbHBIX MOCTOSAHHBLIX ANS OTbICKAHWUS
YACTHOrO peLUeHNa Heo4HOPOOHOro ypaBHEHUA N-ro nopsgka. OyHkuusa puHa. JIMHenHoe
OLHOPOAHOE ypaBHEHME N-T0 nopsgka C NOCTOAHHbIMU KoddduumeHTamu. OnepaTtopHble
MHOrOYsEeHbl U MX CBOUCTBA. PasnoxeHne onepaTtopHOro MHOroYneHa Ha JiMHeHble MHOXU-
Tenu. [lencteme onepatopHOro MHOrovsieHa Ha npocrtenwmne pyHkunn. dopmyna CMeLLeHUs.
XapaKTepucTMYeCcKkMn MHOroYSIEH U XapakTepucTudeckoe ypasHeHue. [NocTpoeHne yHaa-
MEHTanbHOW CUCTEMbl PeLleHUA NMHENHOro OAHOPOLHOrO ypaBHEHUSI C MOCTOSIHHbIMWU KO-
apuumeHTammn B criydae npoCTbIX M KPaTHbIX KOPHEN XapaKTepUCTMYECKOro MHOroudsieHa
(BencTBuUTENbHBLIX UM KOMMMEKCHbIX). JIMHENHbIE HEOAHOPOAHbIE YPABHEHMS C MOCTOSIHHbI-
MU KoadbdmumeHTamun. KBasmnonnmHombl 1 nx ceoncTtea. CTpyKTypa YacTHOro peLleHus nu-
HEeNHOro Heo4HOPOAHOro ypaBHEHUS C NOCTOSHHLIMU KO3 PUUMEHTaMn 1 KBa3UNOSIMHOMOM
B NpaBon 4actu. OnepaTopHbIN MEeTOS OTbICKAHUSA YACTHOMO PEeLUeHUsl Takoro ypaBHEHUS.
YpaBHeHve dunepa. VIHTerpyupoBaHne OAHOPOAHBIX JIMHENHbIX AnddepeHumanbHbiX ypas-
HEHUN Cc nomolblo paaoB. OTbiCkaHWe yHOAMEHTANIbHON CUCTEMbI PELUEHU YpaBHEHWUN
Onpu n beccens.

Paspen 3. Cucrembl 06bIKHOBEHHbIX And depeHumanbHbIX ypaBHEHUN.
OKBMBANEHTHOCTb HOpMasibHOW cuctemMbl N auddepeHunanbHbIX ypaBHEHUI OQHOMY ypaB-
HEeHUIO N-ro rnopsiaka, paspeLleHHOMY OTHOCUTENbLHO CTapllen Npou3BOAHOW. Teopembl O
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HenpepbIBHOW 3aBMCUMOCTUN N HeNpepbiBHOW AnddepeHUNpYEMOCTU peLleHns HOpMasibHOW
CUCTEMbI MO HayarbHbIM YCIIOBMAM U MO napameTpy. [lepBble nMHTerpasnsl HOpManbHOW Cu-
cTeMbl anddepeHumanbHbiX ypaBHeHnn. Heobxogumoe 1 goctatoyHoe ycrnoBue ang Toro,
4yTObbl HENpepbIBHO-AMddepeHunpyemas pyHkums bbina nepBbiM MHTErPariom HOpMasnbHOM
cucTeMbl. Teopema O MakCMManbHOM YMCle He3aBUCUMbIX MEPBbIX WHTErpanoB. OKBMBA-
NEHTHOCTb OTbICKAHUSA N HEe3aBUCUMbIX MEPBbIX MHTErpanoB NOCTPOEHUIO 0OLEero peLleHus
HOopMarbHOW cuctembl. MNMoHMXeHWe nopsiaka HOpMarbHOW CUCTEMbI, €CrU U3BECTHA YacTb
nepsbIX MHTErpanoB. CummeTpuyHas opma cuctembl AnddepeHumanbHbiX YpaBHEHUN.
NHTerpnpyemble kombmnHauun. Obwas Teopust NMHENHbIX OOHOPOAHbIX CUCTEM AnddepeH-
unanbHbIX YpaBHEHUA C HenpepbiBHbIMU KOoddduumneHTamn. dyHaameHTanbHaa cuctema
peweHnn. locTpoeHne NMHENHOM OOHOPOLHOW CUCTEeMbl MO (PyHAAMEHTanbHOW cucteme
peweHun. CTpykTypa obuiero peweHnss NMHENHOW HEOAHOPOAHOM cuctemMbl. MeTon Bapua-
UUKN NPOU3BOSIbHBIX MOCTOAHHBLIX ANSA OTbICKAHUSA YaCTHOro pelleHUst IMHENHON HeogHOopPOoa-
HOW CUCTEMbI. JINHEeNHbIE OOHOPOAHbIE CUCTEMBI C MOCTOAHHBIMU KO3 dULMEeHTamun. Xapak-
TEpUCTUYECKOE YpaBHEHUE KaK YpaBHEHWE Ha OTbICKaHWe COOCTBEHHbIX 3HayYeHWn n cob-
CTBEHHbIX BEKTOPOB MaTpuLbl cuctemMbl. Bug doyHaaMeHTansHOM CUCTEMbI peLleHnin B Cry-
Yae NPOCTbIX KOPHEN (OENCTBUTESNbHbBIX M KOMMNSEKCHbIX). Bua byHOoameHTanbHOM CcUCTEMBI
peleHnn B criydasax, Korga xapaktepuctnyeckoe ypaBHEHWE MMeeT KpaTHble KOPHWU U pas-
NNYHbIE 3HAYEHUS paHra XapakTepucTuieckon matpuubl. MeToa UCKNIYEHUS AN JIMHENHbIX
CUCTEM C MOCTOAHHBIMU KO3hbrLumneHTamm obLiero Buaa.

Pazgen 4. UHTerpanbHble ypaBHEHUS.

Knaccudukauma nuHenHbIX UHTerpanbHbIX ypaBHEHUMW MO pogam. YpaBHeHust BonbTtepa.
YpaBHeHuss ®Ppearonbma 2-ro poga. YpaBHEHNSA C BbIpOXAEHHbIM sigpoM. CyulecTBoBaHue
peweHus ypaBHeHna dpearonibMa ¢ ManbiM sapoM. CyllecTBOBaHME peLUeHNsa YypaBHEHUS
BonbTeppa. Teopembl Ppegronbma. CnekTpanbHas Teopust ypaBsHeHun dpegronbma ¢ CUM-
MeTpudHbiMn aapamu. CBoOMCTBa cChNekTpa COBCTBEHHbIX 4ucen. Teopema [unbbepta-
Wmuarta. 3agava Wtypma-IinyBunns n nHterpanbHble ypaBHeHUs. Teopembl 'unbbepta 06
WHTerpanbHOM NpeaCTaBNeHnn pelleHust KpaeBon 3agdaudnm vepes pyHkuuio puHa. BeiBog
Teopembl CTeknoBa u3 Teopemsbl Nmnbbepta-LUmnara.

Paspen 5. YUncneHHble MeToAbI peLleHNss 0ObIKHOBEHHbIX And cdepeHUnanbHbIX ypaB-
HEHUMN.

MeToabl, OCHOBaHHbIE Ha pa3snoxeHuu B pag Tennopa. Metogbl PyHre-KyTTa. lNorpelHocTs
annpokcMmaumMm M YCTOMYMBOCTb PA3HOCTHOM CXeMbl. YCTOMYMBOCTb M cxoammocTb. O6oc-
HOBaHWe MeToga dunepa n ero Bbl4UCNIUTENBHOW YCTONYMBOCTH.

Pasgen 6. BapuaunoHHoe ncumcneHue.

MpocTenwasn 3agada BapuauMOHHOrO ucvmucrieHns. OCHOBHasa fleMmMma BapuauMOHHOMO MC-
yncnenus. MNepeas Bapmnauusa. YpaBHeHne dunepa. Jkctpemann. OCHOBHbIE Criyvan MHTe-
rPUPYyeMOCTN ypaBHeHUs Junepa. PacwmpeHne BapuauuoHHbIX 3adadv. BapuaumoHHas 3a-
Aaya Ha Knacce BEKTOPHbIX (byHKLMI. BapnaunoHHas 3agada co ctapLuMMmm npon3BoaHbIMMU.
YpaBHeHne Ounepa-llyaccoHa. BapuaumoHHasa 3agadya Ha knacce oyHKUMA MHOMMX nepe-
MEHHbIX. YpaBHeHne Junepa-OcTporpaackoro. BapnaunoHHble 3agaym Ha YCHOBHbIA 3KC-
TpemyMm. 3agada JlarpaHxa. M3onepumeTtpuyeckas BapvaunoHHas 3agada. BapuauymoHHblie
3aja4n C MOABWXHBIMU FpaHULaMn. YCroBUs TPaHCBEpPCanbHOCTM pasnuyHbIX BuaoB. He-
Knaccuyeckme BapuauMoOHHble 3adayn. 3agadya onTMmarbHOro ynpasneHus. MNMpuHuun mak-
cumyma J1.C. MNoHTpsrmHa. PeweHne 3agayn o6 onTMmarbHOW OCTAaHOBKE MaTtepuarnbHOW
TOYKMN.

qJOprI TeKyLI.teI:l aTTecTauun: rnpakTn4eckne 3aHATnUA, ABe KOHTPOJIbHbIE pa6OTbI.

dopma npomMexyToyHoM aTTecTauum: audepeHuUMpoBaHHbIA 3a4eT.
Koabl popmupyembix (cchopmupoBaHHbIX) komneTeHuun: OlMNK-1,2
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B1.5.8.7 UHTerpanbHble ypaBHEHUA U BapMaLMOHHOE UcYncneHme

Llenv n 3apayn y4ye6HOM AUCLUNIIUHDI:

Lenbio M3y4YeHMs OUCLUMMIMHBLI ABMASIETCS OCBOEHNE TEOPUM UHTErpanbHbIX YpaBHEHUA U Ba-
PUaLMOHHOIO NCYUCIIEHUS, a Takke NpnobpeTeHne NpakTUYECKUX HaBbIKOB MHTErPUPOBaHUS
YpaBHEHUN U peLLeHNs BapnaLMOHHbIX 3a4au.

MecTto yuyebHoM gucumnnuHbl B cTpyktype OOI:

Kypc «MHTerpanbHble ypaBHeHUA M BapuaunoHHOE UCYUCIIEHME» OTHOCUTCH K MOAYMo Ma-
TemaTudeckux avcumnnuH 6asoBor vactu 6noka b1 OucuunnuHbl (Mogynu) noaroToBKU
obyyatowwmxca no HanpasneHuto 11.03.04 «BnNeKkTpoHMKa U HAHOJANEKTPOHUKA» .

KpaTkoe copepxaHue (AuAaKkTnyYeckKkue eguHULLbI) y4HeOHOW ANCLUUNIUHDI

Mpumepbl dyHKUMOHaNoB. MNMpumMepbl BapMauMoHHbIX 3agdady. Bapuauua dyHkumoHana. He-
obxoanmoe ycrnosue aKkcTpeMyma yHkumoHanos. OcHoBHas nemma. loctaHoBka Bapuaum-
OHHOM 3afauun. BeiBoA4 ypaBHeHUA Aunepa onga 9 Ansa akctpemarnen. 3agada o bpaxmcTo-
XpoHe. [locTaHOBKa BapuauMoOHHON 3agayvn. BbiBog cuCTeMbl ypaBHEHUW dunepa 4N 3KC-
Tpemanen. lNoctaHoBka 3agavn. Metog MHOxuTenen JlarpaHxa. 3agadm o reogesnyeckux
NMHUAX Ha cdepe, Ha Kpyrnom uunuHape. 3agada AuaoHbl. MeTton nocnefoBaTenbHbIX
npnbnmxkeHun. PesonbBeHTa. YpaBHEHNA Tuna cBepTkU. YpaBHeHus 1-ro poga. Metog no-
cnepfoBaTernbHbIX NpMbnmxkeHnin. PesonbBeHTa. YpaBHEHUS C BbIPOXKAEHHBIM SAPOM. Xapak-
TepucTuyeckme Yncna n cobCTBeHHbIe (PYHKUMK. YpaBHEHUS C CUMMETPUYHBLIM aapoMm. [Mpu-
MEHEeHWe UHTerpasnbHbIX Npeobpa3oBaHUN.

dopma TeKyLlen atTecTaumn: NpakTu4ecKkne 3aHATms
dopma NpomMeXyToOYHOM aTTecTauum: 3adyeT
Koabl popmupyembix (cchopmmpoBaHHbIX) komneTeHumun: OlNK-1,2

51.5.8.8 Teopus BepoaATHOCTEN U MaTeMaTUYecKas cTaTUCTUKA

Llenv n 3apayn y4ue6HOM AUCLUNIINHDI:

CooepxaHue AucUMNNHBI «Teopusi BEPOATHOCTEM UM MaTeMaTudeckas CcTaTUCcTUKay
HanpaBneHO Ha 03HaKOMIIeHMEe 00Yy4YaloLMNXCH C OCHOBHBIMW MOHATUSIMU U MeTo4aMu TeEOPUn
BEPOATHOCTEN, MOEAMM U annapatoM MaTemMaTU4YecKon CTaTUCTUKWU, KOTOpble HeobXxoauMbl
npu o6paboTke pe3yrbTaToOB SKCNEPMMEHTA, aHann3e crnyvanHbiX SBNEeHUN, BO3HUKAOLWMX B
paanon3nyecknx NpUnoXeHUsxX 1 Npu nepegade nHdopmaumm.

MecTo yuyebHOM AucumnnuHbl B cTpykType OOI:

AuncumnnuHa «Teopus BEpOSATHOCTEN U MaTeMaTUdecKass CTaTUCTMKa» OTHOCUTCSA K MOAYMO
MaTemMaTtuyecknx avcunnnuH 6asoson yactm 6noka b1 OucunnnuHel (Moaynu) NOArOTOBKM
obyyvatomxcs no HanpasneHnto 11.03.04 «OnNeKTPOHMKA N HAHOINEKTPOHUKAY .

KpaTkoe coaepxaHue (AnaakTuyeckne eanHULbl) y4eOHOU AUCLMNIUHbI

Paspen 1. OCHOBHbIE NOHATUA TEOPUUN BEPOATHOCTEN.

1.1. SnemMeHTbl KOMBMHATOPUKM U CXEMBbI LLIAHCOB.

NcnbiTaHne 1 NoHsaTUe anemeHTapHoro cobbiTsi. CxeMbl LWAaHCOB: 3KCMepUMeEHTbl C 1 6e3
BO3BpaLleHns, ¢ y4eToM 1 6e3 yyeta nopsaka.

1.2. AkcmomaTuka Teopum BEPOSATHOCTEN.

[MpocTpaHCTBO CriydamrHbIX CoBbITUI U onepauun Hag cobbituamu. Anrebpa n [J-anrebpa co-
ObITU. AKCMOMbI BEPOSATHOCTU U BEPOATHOCTHOE MpPOCTpaHCTBO. CBOMCTBA BEPOATHOCTH,
BbITEKaIOLLNE N3 aKCUOM.

1.3. Cnocobbl ncYMCneHnst BEPOSITHOCTEN.
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Cratnctuyeckoe, Krnaccumyeckoe n reomeTpuyeckoe onpeferieHms BepoaTHocTen. BepoaT-
HOCTb Ha CYETHOM MPOCTPAHCTBE 3NeMeHTapHbIXx cobbiTnin. 3agada broddoHa. MNapagokc
BepTpaHa.

1.4. OCHOBHblE COOTHOLUEHUS TEOPUM BEPOSATHOCTEN.

YcnoBHasi BEPOATHOCTL TeopeMa YMHOXEHUS BEPOATHOCTEN. HesaBucumblie cobbiTus. Teo-
pemMa CINoXeHUsi BEePOATHOCTEN. TeopemMa CNOXeHUs ONA He3aBUCUMbIX U HECOBMECTHbIX
cobbiTnin. dopmyna nonHom BepostHocTn. Popmyna baneca.

1.5. OcHOBHbIE ANCKPETHbLIE pacnpeneneHuns.

Cxema BepHynnu. Hanbonee BepodATHOE YMCO ycnexoB. [eoMeTpmnyeckoe pacnpeneneHue.
MNMnepreomeTpuyeckoe pacnpegeneHne. Cxema He3aBUCUMbIX UCMbITAHUWA C HECKONbKUMU
ncxogamu. KoHeuHble ogHopoaHble Lenu Mapkosa. PacnpeneneHnue NyaccoHa.

Paspen 2. Teopusa cny4yanMHbIX BefIUYMH.

2.1. OCHOBbI TEOPUM CITyHarHbIX BENUYNH.

CniyyanHble BenunuuHbl. PYyHKUKNA pacrnpedeneHns BeposaTHOCTEN U e€ ceoncTBa. [uckpeT-
Hble N abCONOTHO HENpPepbIBHbIE CryYanHble BeNMYMHbI. [1OTHOCTb BEPOSATHOCTEN. PaBHO-
MepHoe, nokasaTenbHOe U HopManbHOe pacnpegeneHus. lNpeobpa3oBaHus NNOTHOCTEN Be-
POATHOCTEN DYHKLMM OT O4HOWN CIlydanHOW BEMNNYUHBI: Crllydan MOHOTOHHbIX, HEMOHOTOHHbIX
N paspbiBHbIX OYHKLNA.

2.2. MHoromepHble yHKUUKM pacrnpeneneHus.

CniyyaiHble BEKTOpPbI, X PYHKLMM pacnpedesnieHnsi 1 CBOMCTBA. YCNOBHbIE NIIOTHOCTU BEPO-
ATHOCTEN. HesaBncuMble criydanHble BeSNIMYMHbBI. BeposaTHOCTHOE pacnpegernieHne yHKUmm
HECKOSbKMX CrnyyaurHbIX BenM4YuH. PacnpegeneHme cymmbl, NPou3BeaeHUs U YacTHOro cny-
YalHbIX BENWUYMH. X?-pacnpeaeneHune u pacnpenenenne CTologeHTa.

2.3. HncnoBble XxapakTePUCTUKK CITyHarHbIX BENUYNH.

HavanbHble M LeHTpanbHble MOMEHTbl. MaTemaTudeckoe oXxugaHue U gucnepcumss m ux
cBovcTBa. YncnoBble XapakTepUCTUKN 3aBUCUMOCTU: KOBapuaums U KoadpuumeHT Koppens-
uuu.

2.4. MNpepenbHble TeOpeMbI.

HepaBeHcTtBa YebbiwéBa n Mapkosa. NocnegoBaTenbHOCTU CRyYanHbIX BENUYNH U BUAbI NX
cxoamMmocTn. 3akoHbl 6onblmx yncen B popme Yebolwéra, XvHunHa, bepHynnu u lNyacco-
Ha. MNpefenbHble TeopeMbl BUHOMUANBLHOIO pacnpefeneHus: uHTerpaneHas n andpdepeH-
umaneHas Teopembl MyaBpa-Jlannaca. LleHTpanbHaga npegenebHas Teopema.

2.5. Xapaktepuctunyeckme yHKLUN.

XapaKktepuctmyeckom pyHKumm n nx ceoncrtea. CBOMCTBO NMOMOXUTESNTbHOW OnpeaenieHHOCTMU.
KyMynsiHTbI CriydanHbIX BENMYMH. ACUMMETPUA N akcuecc. [ayccoBbl COBOKYMHOCTU. MHoro-
MepHasa xapaktepucTudeckas (PyHKUUS raycCoBOW COBOKYMNMHOCTU. [1IBymMepHOe rayccoBo pac-
npegeneHne. OnNnunc paccesHus. YCNoBHble rayccoBbl pacnpegenennda. KoHeuHble ogHO-
pogHble uenn Mapkosa.

Paspgen 3. 3nemeHTbl MaTeMaTU4YE€CKON CTaTUCTUKMU.

3.1. JlnHenHasn perpeccusi.

MocTtaHoBKa 3agayn NporHosvMpoBaHuda. CpefHekBagpaTuyHas owmnbka NIMHEWNHOrO NPOrHo-
3npoBaHus. KoppensunoHHasa matpuua. KoadhduumeHT koppensaumi. HekoppenmpoBaHHOCTb
N cTaTucTMyeckas He3aBUCUMOCTb.

3.2. OCHOBHbIE 3aa4ym MaTeMaTUYECKON CTaTUCTUKM.

Bbi6opouHbin meToa. MNoHATUSA BbIGOPKM, BbIDOPOYHOrO MPOCTPaHCTBa, cTaTUCTukn. CtaTu-
cTnyeckmne Kputepuu. Nposepka NpoOCTON 1 CroXHOW rmnoTtes. Kputepuun ans npoBepku runo-
Te3 0 napameTpax HOpMasnbHOro M GUHOMMANbLHOrO pacnpegeneHuin. ToyevHass U UHTep-
BanbHas OLEHKM cTaTucTudeckoro napametpa. HepaBeHcTBO Pao-Kpamepa. ToueuyHble
OLlEeHKM cpefHero 3HavyeHuUs N Oucnepcum criydarHoW BeNUYUHLI. MMOHATUA HecMelleHHoWN,
COCTOATENBbHON N 3(PPEKTUBHOM OLIEHOK napameTpoB. MpUBAMXKEHHBIN U TOYHLIN MEeTOAbI
NOCTPOEHNSA OOBEPUTENbHBIX MHTEPBANOB ANs cpeaHero. [loBeputeribHble MHTEpBanbl Ans
HOpPManbHOro pacrnpegerieHus.
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dopmMbl TEKYLLEN aTTecTauumn: nNpakTU4eckme 3aHATUSA, KOHTpornbHasa paborTa.
Popma NpOMEXYyTOYHON aTTecTaummn: andpdepeHuMpoBaHHbIN 3a4eT.
Koabl dbopmupyembix (cchopmmpoBaHHbIX) kKomneteHuun: OlNK-1,2,5

51.5.8.9 MeTtoabl maTemaTnieckom ousnku

Lienn un 3apaumn y4ebHOM AUCLUNIIUNHDI:

Llenb gucumnnnmHbl — n3ydeHne aHannTn4ecknx (TOYHbIX U NPUONMKEHHbIX) U YNCNEHHbIX
METOLOB PeLLUEHMNS NIMHENHBIX N HENTMHENHbIX YPaBHEHUA B YACTHbIX NPON3BOAHbLIX, BO3HW-
KarLwmx B 3aa4ax COBPEMEHHON (PUUKM.

3agayn gUCUUNIUHBI:

. dopmynupoBka n3n4ecknx 3agad, NnpmMBoasaLLNX K AnddepeHumanbHbIM YypaBHEH!-
SIM C YaCTHbIMW NPOU3BOAHbLIMU

. OcHoBbl Teopun 0606LLEHHBIX (YHKLMIA U UX NCNONB30BaHUSA A51S NOCTPOEHUSA (PyH-
AaMeHTanbHbIX pelleHn andgepeHumanbHbiX ypaBHEHUI C YaCTHLIMU MPOU3BOAHbLIMU

. MeTopn cdoyHKkumnn MpuHa pewwenuns 3agaym Kown gns runepbonuyecknx, napabonunye-
CKMX W SNSIUMTUYECKNX YPaBHEHNI

. MeToa pasgeneHus nepeMeHHbIX peLleHns KpaeBblxX 3aadq Ana ypaBHEHUM C YacT-
HbIMW MPOUN3BOAHBIMU

. Teopusa LWTypma-JinyBunns n ocHoBHble cneumarnbHble YHKLMN MaTeMaTUYeCcKon
PU3nKK

MecTo yuyebHOM AucumMnnuHbI B cTpykType OOI:

OvcumnnuHa «MeTtogbl MatemMaTndeckon OU3MKM» OTHOCUTCH K MOAYM0 MaTemMaTU4ecKuUx
ancumnnui 6asosor Yactu 6noka b1 OucumnnuHel (Mogynun) NOAroToBKM OBy4varoLwmxcs no
HanpaeneHuto 11.03.04 «3nekTpoHWKa M HaHO3MNeKTpoHuKa». [loaToMy npenogaBaHue
y4yebHon gucumnnuHbl «MeToabl MatemaTmyeckon U3nKn» MeTOANYECKN CBA3AHO C Npeno-
AaBaHWEeM pyrnx MatemMaTuyecknx gucumnnmH. dyHgameHTanbHble NOHATUA N paKTbl Kypca
«MeToabl MaTeMaTU4ECKON OU3MKU» MUCMONBb3YKTCA B Kypcax TeopeTUu4eckon pnsnkn, Teo-
puun konebaHun n pacnpocTpaHeHNs BOSH, a TaKkKe B APYrMx MaTeMaTU4YeCKUX ANCLUMNIINHAX.
Takum obpasom, kypc “MeToabl MaTemaTU4eckon M3nKKU” 3aHMMaeT BaXHOE MeCTO B pea-
nmM3auumn BHYTPUNPEOMETHbBIX NTOMMYECKNX U coaepKaTeNbHO-METOANYECKNX CBA3en obpa3so-
BaTenbHon obnactn «MatemaTuka.

KpaTtkoe copepxaHue (AuaakTuyeckue eanHULbl) y4eGHON AUCLMNIIUHDI

BeeneHue B npegmer. MNoHaTMe anddepeHumanbHbiX YpaBHEHNA C YaCTHbIMU NPOU3BOAHbI-
MU BTOpOro nopsigka. Knaccudpvkaumnsa ypasHeHUn, NnpuBegeHne K KAaHOHNYECKOMY BUAY.
dusmnyeckne 3agaym, NpumBoasLME K ypaBHeHMAMM runepbonmyeckoro tuna. lMocrtaHoBka
KpaeBbIX 3ajad, npegenbHble criydam KpaeBbix 3agad. KonebaHma 6eCKOHEeYHOW CTPYyHb,
dopmyna Janambepa, nonybeckoHeuHast CTpyHa. PelueHne kpaeBon 3agaym B pamkax Me-
ToAa pasgeneHnsi nepeMeHHbIX. [NoHATUE COBCTBEHHbIX (PYHKUUIN N COBCTBEHHbLIX 3HAYEHWMN,
nx ceoncTtea. PelueHrne HEOQHOPOOHOrO ypaBHEHUSA nNapabonnyeckoro Tuna, NOHATUE OYHK-
umm NpuHa. PelweHne obLien kpaeBon 3agayn.

dusunyeckne 3agayum, NpMBoAsLIME K ypaBHEHMAM napabonuyeckoro tuna. lNoctaHoBka kpa-
eBbIX 3afad, npefenbHble cryyYan KpaeBblx 3agady Metoa pasgeneHus nepemMeHHbIX Ans
ypaBHeHun napabonuyeckoro tuna. HeogHopoaHble napabonuyeckne ypaBHeEHUs, YHKUUA
NpynHa gnga ypaBHeHW Napabonuyeckoro Tuna, obwas kpaesada 3agada. 3agada Ha 6ecko-
HeYyHoM NpAMON, pyHKUMs puHa ypaBHEHMS TENNONPOBOLHOCTM B GECKOHEYHOM MPOCTPaH-
cTBe.

MoHaTne obobweHHon dyHKumMK. [denbTa yHKUMS uU ee cBoucTBa. AuddepeHumansHoe
ypaBHeHue anga pyHkumm [puHa, noctpoeHne oyHKUnn 'puHa ¢ nomMoLbio Aenbta PyHKUMK.
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dusmnyeckne 3agayum, NpUBOASALLME K YPaBHEHUAM SNnunTudeckoro tuna. lNocraHoBka kpae-
BbIX 3adad. YpaBHeHue Jlannaca u lNyaccoHa. [MoHATMEe 1 CBOMUCTBA rapMOHUYECKUX (PYHK-
unn. ®opmynel 'puHa. TlocTpoeHne pyHKUun pyuHa ons annaMnTUYECKUX ypaBHEHUN. Teo-
pus noteHumana. YpasHeHue ['enbmronsua, gopmynbl 'puHa anga ypasHeHus [r'enbmronbua.
dyHKUMa MpuHa ona ypaBHeHUa [enbMronbLa B OrpaHUYEHHON 1 HeorpaHM4yeHHon obnacTu.
KonebaHus kpyrnon membpaHsbl, pyHkummn Beccens n nx ceonctea. Konebaxusa chpepuryecko-
ro obbema, nosiMHOMBbI JlexxaHapa u x CBOMCTBA.

®dopMbI TEKYLLEN aTTecTauMn: NPakTUYeCcKne 3aHATUS, KONMOKBUYM, KOHTpOnbHasa paboTa.
dopma NpoMeXXyTOYHOM aTTecTauum: 3aderT.
Koabl popmupyembix (cchopmupoBaHHbIX) komneteHumn: OlNK-1,2.5

B51.5.8.10 YncneHHbIe meToAbI

Llenu n 3agayum AucUMnuHbI:

dopMMpoBaHNE 3HAHUIN U YMEHUA, HEOOXOAMMBIX ANSA MUCMONb30BaHUS MaTeMaTtuye-
CKOro annapaTa /s OCBOEHNS TeOPEeTUYECKMX OCHOB M MPAKTUYECKOro UCMONb30oBaHNA gu-
3nyecknx metogoB. OCBOeHME METOAOB YMCIEHHOrO aHanui3a, MeTo4oB YMCIEHHOrO peLle-
HUSA MaTeMaTMYecKnx 3agad, MoAenupyrLwmx 3agavm ousmnkn, eCTeCTBO3HaHUSA U TEXHUKN, a
TaKKe COBPEMEHHbLIX METOLOB aHanmM3a mMatemMatuyecknx mogenen. PopmmpoBaHue HaBbl-
KOB MOCTPOEHUS U MPUMEHEHMSI MOoOeNnen, BO3HMKAOLWNX B NPAKTUYECKON OeATEeNbHOCTU U
npoBeaeHNst pac4eToB MO TaKMM MOAESISIM.

B pe3ynbTaTe 0CBOEHMSI ANCUUNINHBI 0Oy4YatoLLMACA OOIDKEH:
3HaTb: METOAbl YNCITIEHHOrO aHann3a; MeToabl CUHTEe3a U uccneaoBaHus Moaenen;
yMeTb: MCMNOofb30BaTb MaTeMaTM4Yeckuin annapaT AN OCBOEHUSI TEOPETMYECKUX OCHOB U
NPaKTU4YECKOro MCMNONb30BaHNA U3MYECKMX METOOO0B; MCMNONb30BaTb WHAPOPMAaLMOHHLIE
TEXHONOrMn ANsi peweHns u3n4ecknx n TEXHNYECKMUX 3afad; agekBaTHO CTaBUTb U pellaTtb
3aJa4n nccrnegoBaHUs CIOXHbIX OOBEKTOB Ha OCHOBE MEeTOoA0B MaTemMaTUdecKkoro mMoaenu-
pPOBaHMsI; OCYLLECTBNATbL dopManmn3aumio 1 anroputmMmmsaumnio pyHKUMOHMPOBaHUSA Uccneay-
€MOW CUCTEMDbI;
BNageTb: HaBblkaMW UCMONb30BaHUSA MaTeMaTM4YecKoro annapaTta Ans peweHus dpusmnye-
CKMX U TEXHUYECKMX 3adad; HaBblkaMu UCMONb30BaHMUS MHPOPMALMOHHBIX TEXHOMOMMIA ANs
peLueHnst PMU3NYECKNX N TEXHUYECKUX 3aday; HaBblkamun NpakTnyeckor paboTbl ¢ nporpaMmm-
HbIMM NakeTaMn MaTemMmaTU4Yeckoro MoaenMpoBaHnS.

MecTto yuyebHOM ancumnnuuel B cTpyktype OOI: ducumnnmHa oTHOCUTCA K MOLYMO Ma-
TemaTudeckux aumcumnnmH 6asoBon yactm 6noka b1 ducumnnuHbl (Mogynun) nogrOoTOBKW
oby4atowwmxca no HanpasneHuto 11.03.04 «BnekTpoHMKa U HAHOJANEKTPOHUKa» .

KpaTkoe copepxaHue (AMaakTuyeckme eamHuubl) y4eOHOU aucumniuHbl: JucumnnmHa
COCTOUT U3 eBATK pasgenos. Pasgen 1. BelumcnntenbHbl akcnepumeHT. MatemaTtuyeckme
moaenu. Metofbl yscneHHoro aHanuaa. Pasgen 2. Annpokcumaums (oyHKUNMOHaNbHbIX 3aBu-
cumocten. NHtepnonauunsa. O6paboTka skcnepuMeHTanbHbIX AaHHbIX. Pasgen 3. YmucneHHoe
AndpepeHumpoBaHme. Pasgen 4. YncneHHoe mvHTerpupoBanune. Pasgen 5. Metoab! pele-
HNA OBbIKHOBEHHBIX AndbdepeHumanbHbIX ypaBHeHnn. Pasgen 6. MeTtoabl pewenus gud-
depeHuManbHbIX YypaBHEHUI B YaCTHbIX NPOU3BOAHbLIX U MHTErpanbHbiX ypaBHeHUN. Pasgen
7. BbluncnutenbHble MeToabl NuHenHon anrebpbl. Pasgen 8. PeweHne HeNUMHENHbIX ypaBs-
HeHun. Pasgen 9. MeToabl onTtumusaumn.

Koabl hopmupyembIx KOMNeTeHUUN:
a) obwekynbTypHble (OK)
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CNOCOBHOCTb UCMOMb30BaTb OCHOBHbIE 3aKOHbl €CTECTBEHHOHAYYHbIX OMCUMUMNINH B
npoceccrnoHanbHON AeATENbHOCTU, NPUMEHATb METOA4bl MaTeEMaTMYeCcKoro aHanmsa u Mo-
AEenMpoBaHns, TEOPETUYECKOTO N IKCNepuMeHTanbHoro uccriegosaxms (OK-10);

CNOCOBHOCTb BNadeTb OCHOBHbIMK MeToAamu, cnocobamu 1 cpegcteamm NonyyeHus,
XpaHeHus, nepepaboTkm MHPOPMaUMU, NMeTb HaBblkM PaboTbl C KOMMLIOTEPOM Kak cpef-
CTBOM YyrpasneHna nigpopmaumen (OK-12);

6) npodeccuoHanbHblie (MK)

CNOCOBHOCTb NPEeACTaBnATb afeKBaTHYH COBPEMEHHOMY YPOBHIO 3HAHUW Hay4HYHo
KapTMHY MMUpa Ha OCHOBE 3HAHWSI OCHOBHbIX MOJIOXEHWI, 3aKOHOB U METOLOB €CTECTBEHHbIX
Hayk n matematuku (MK-1);

CMOCOBHOCTb BbISABNATL €CTECTBEHHO-HAY4YHYIO CYLLHOCTb Npobnem, BO3HMKAOLWNX B
xoae npodeccnoHanbHON AEATENbHOCTU, NPUBREKaTb AN UX PELleHns COOTBETCTBYIOLLMMI
duamko-matemaTtudeckun annapart (MK-2);

CNOCOBHOCTb BNageTb OCHOBHbIMU NpueMamMu ob6paboTku 1 NpeacTaBneHns akcnepu-
MeHTanbHbIX gaHHbIX ([1K-5).

O6wan TpyaAoEeMKOCTb AUCLUUNIUHDI: 4 3a4eTHble eanHuubl (108 yacos).
Popma TeKyLlen aTTrecTaumm: NpakTMYeckme 3aHaTus, TECTMpOBaHue, pedeparbl, onpoc.
Popma NpPOMeXyTOUYHON aTTecTaummn: anddepeHuMpoBaHHbIN 3a4eT.

Koabl popmupyembix (cchopmupoBaHHbIX) komneteHuymun: OlNK-1,2.5

B51.5.9. UHdopMaLIMOHHbIE TeXHONOrMu

Lienu v 3apauv AMCUUNINHDBI:
Llens aucumnnuHbel cocTouT B nofydeHun 6a3oBbIX NpeacTaBfeHUun O A3blKe
nporpammupoBaHus C, a Takke HayarbHbIX HABbIKOB MPOrpaMMMpOBaHUS.
B pesynbTtate ocBoeHUS ANCUMMINHBI 0ByYatoLWmMnca OOMMKEH:

3Hamb: 6a30Bble TUMbl AaHHbIX, OnepauuMm U NpUOpUTET UX BbINOSTHEHUS, MpaBuna
BbIYMCINEHUS BbIPaXXEHUN, CUHTAKCUYECKME KOHCTPYKUUN A3blKa, OCHOBHble GUONMOTEYHbIEe
YHKUMMN.

yMemb.: NMPUMEHATb MOMYyYEHHbIe 3HaHUS MpU CO34aHUM NPOrpaMMHbIX NPOAYKTOB OIS
y4yebHon 1 npodeccrmoHanbHOM AeATENbHOCTH.

gradems: HaBblkamMu paboTbl C COBPEMEHHbIMU CcpefaMu CO34aHus Mporpamm,
cpeAcTBaMu KOMNUMPOBAHWS, KOMMNOHOBKM U OTIaAKW.

Mecto yuyebHOM aucumnnuHbl B cTpykType OOI: ducumnnuHa otHocuTcs k 6as3oBon ya-
ctn 6noka b1 [OucumnnuHbl (MOaynun) NogroToBkM obyyarolmxcsa no HanpasneHuo 11.03.04
«ONEeKTPOHUKA M HAHOINEKTPOHNKA Y.

[lns OCBOEHUSI 4aHHOW OUCUMNNMHBI TPEBYIOTCA 3HaHUS, YMEHUS U KOMNeTeHUuKn, dopmu-
pyeMble B paMKax LLUKOMbHOro Kypca MHhopMaTHKN U MaTeEMaTUKN.

KpaTtkoe coaepxaHue (AnaakTuyeckue eanHuULbl) y4eOGHON ANCLMNIIUHDI:

AucumnnuHa cocTouT U3 ceMn pasgernos.

Pasgen 1. BeegeHune. Victopus BO3HUKHOBEHUSA A3blka C. OCHOBHbIE NOHATUS.

Pasgen 2. Andasut ga3blka. Jlekcnyeckne eanHunLbI.

Pasgen 3. Tunbl AaHHbIX. [poCcTble TUNbI AaHHbLIX. TUMNbl onpeaensiemMble Nofb30BaTeNeM.
Pasgen 4. BolpaxeHus. NpaBuna BbluMcneHns BbipaxkeHun. Onepauumun. MNpuoputeT onepa-
LN,

Pasgen 5. Onepatopbl. BeTBnenus. Lnknoi.

Pasgen 6. dyHkumn. MNpoToTunsl. AprymeHTbl U napameTpbl. Knaccel namaTu.
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Pasgen 7. ®yHkuun chopmaTmMpoBaHHOro BBoAa-BbiBoga. PyHKUMN OUHAMUYECKOrO pacnpe-
aenennsa namatn. PyHkumm o6paboTkm cTpok. Pannosble OYHKUMN.

Koabl popmMupyemMbix KoMneTeHUUN:
[Mpouecc n3yyvyeHUa AUCLMNIIMHBLI HanpasreH Ha ()OPMUPOBAHWE INEMEHTOB CreaylLwmnx
komneTteHumn B cootBeTcTBUM ¢ ®IOC BIMO n OOl BI1O no gaHHOMY HanpaBneHuto nogro-
TOBKW (CneumanbHOCTK):

obwekynbmypHbix (OK): cnoCOBHOCTbIO CTPEMUTBLCS K CaMOPa3BUTUIO, MOBbLILLEHUIO
cBoen kBanudukauum n mactepcrtea (OK-6); cnocoBHOCTbIO BNnageTb OCHOBHbIMM MeTo4aMu,
cnocobamun n cpeacTteamm NonyyYeHns, XxpaHeHus, nepepaboTkm nHpopmauun, MeTb HaBbl-
Kn paboTbl C KOMNBIOTEPOM Kak CpeacTBOM ynpaBneHus nHpopmaunen (OK-12);

npogeccuoHarsnbHbiX (M1K): roTOBHOCTbIO YyYNTbIBaTb COBPEMEHHbIE TEHAEHLUN pPa3Bu-
TUS ANEKTPOHUKUN, U3MEPUTENBHOM N BbIMUCIUTESNTbHOW TEXHUKU, MHPOPMALIMOHHBIX TEXHOSO-
rn B cBoen npodgeccnoHansHon aearenbHocTu (MK-3); cnocoGHOCTLIO BNageTb OCHOBHBIMU
npuemamm o6paboTkm M nNpeacTaBneHus akcnepumeHTanbHbiX gaHHbix ([1K-5); cnocobHo-
CTblo paspabatbiBaTb NPOEKTHYIO N TEXHUYECKYH AOKYMEHTauuo, oopMIISaTb 3aKOHYEHHbIE
NPOEKTHO-KOHCTPYKTOpPCKne paboTsl (MK-11).

rnpogbeccuoHarsbHbIX, ycmaHoeneHHbix 8y3om ([1K): cnocobHOCTbO paspabaTbiBaTb
MoZenu wuccnegyemMmblX MNpoOLEcCoB, MatepuaroB, 3reMeHTOB, NpubopoB M YCTPOWUCTB
WHTEerpanbHON 3NEKTPOHUKN U HAHO3NEKTPOHUKN (MCK-3).

O6wasn TpyaAoeMKOCTb ANCUUNIUHBLI: 6 3a4eTHble eanHuubl (144 yacos).
dopma TeKylen aTTecTaummn: NpakTMyeckne 3aHaTus, TectTupoeaHue, pedepaTsl, Ornpoc.
dopma NpoMeXyTO4YHOM aTTecTauumnu: 3a4erT.

Koabl popmupyembix (cchopmupoBaHHbix) komneteHuun: Ol1K-6, 7, 9; MK-1, 5, 6

B51.5.10. dkonorus

Lenu n 3agaum aucumnnuHbl: Llenb nsyvyeHnsa aucumnimnHel — oOpMuUpoBaHue y CTyaeHTa
KOMMnnekca 3HaHMh B 00NacTM COXpaHEeHUs1 OKpyXalouwen cpedbl, a Takke B obnactu
B3aMMOCBSA3N 3KONOrMMM C COMpshKeHHbIMKM obnactamu,— Buonornen, reonorven, ousnkon,
XUMUEN U T.4., NOCKONbKY 3KOSIOrMsl TECHO CBA3aHa C reOXMMUYECKMMU U reohnsnyecknmm
npoueccamn, B KOTOpble BOBEYEHbl XUBble opraHM3Mbl Buocdepsbl. B npouecce nsydeHns
Kypca CTyOQeHT [OfKeH Ha 6ase pasnuyHoro poga (akToB HAy4MTbCs CaMOCTOSITENbBHO
BbISIBMATL  rNyOOKYyl0 B3aMMO3aBUCMMOCTb >KMBOrO BellecTBa MMaHeTbl C  HEXMBbIMU
KOMMOHeHTamMn npupogHon cpeabl. OOHOM M3 OCHOBHBIX 3adad  Kypca siBRsieTcd
dopMmnpoBaHne y CTygeHTa CrnocoBHOCTM K  CaMOCTOSITENIbHOMY — MbILUFIEHUIO W
dopMMpOBaHNE Y HETO NINYHON OTBETCTBEHHOCTM 3a BaronpuATHOE pasBUTME OKPY>KatoLLEN
ero npupogHon cpedbl. CTyAeHT AO0SMKEH oBfageTb HOoOCepHbIM MOAXOAOM K pa3BUTUIO
yenoBeka u obLlecTBa B LENom.
B pesynbTtate oCcBOEHUS ANCLUMMMNHBI CTYOEHT SOSMKEH:

3Hamb OCOBGEHHOCTN OCHOBHbIX 3TamnoOB Pa3BUTUSA 3KOJIOrMWU. OCHOBHbIE rnobanbHbIe
npobnembl 3KONOrnn, 3KONOrnM4Yeckne ONacHOCTU PErMoHanbLHOro 1 fIokanbHOro macwTaba,

yMemb CaMOCTOATENBbHO BLISIBNATb OCHOBHbIE HEGNaronpusTHble akTopbl PasnmnyHoOro
MacwTaba, BO34eNCTBYHOLME HA OKPYXXaloLLyto cpeqy, BblAenAaTb OCHOBHbIE 3KONOrnyeckme
yrpo3bl 1 cnocobbl X HEUTpanu3aumm,

g/lad0emp OCHOBHbIM TEPMMHOSIOMMYECKMM MNOTEHUMANoM AUCUMMNNUHBI, OCHOBaMMU
B3aMMOCBSA3M 9KOSIOrMn C APYrMMn HayKamu.
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Mecto yyebHon gucuunnuHbl B cTpykType OOl OucumnnuHa oTHocuTca K 6a3oBon Yactum
6rnoka b1 [OucuunnuHbl (MOogynu) NoaroToBkyM obyuvarowmxcs no HanpasneHuio 11.03.04
«ONEKTPOHMKA U HAHOINEKTPOHMKAY.

KpaTkoe copepxaHue (amaakTuvyeckme eauHULUbI) y4eOHOW AMCUMNNUHBI: [ucumnnmHa
COCTOUT M3 YeTblpex pa3genoB. Pasgen 1. BeeaeHve B npegmeTt, BNUAHME YenoBeka Ha
OKpYXaloLyo cpefy Ha pasHblX 3Tanax pasBUTUS YeroBedvecTBa. XapakTepucTtuka
aHTPOMOreHHOro BO3AENCTBUS Ha OKpyxawwyto cpeny Pasgen 2. OCHOBHble MOHATUSA U
onpegenenus. B.A. BepHagckmin — cosgaTenb yvyeHuss 0 Buocdepe, cocTaBHble 4acTu
6uocdepbl. Ponb 1 3HavyeHne Kaxaon ns reocdep Ha pasBuTUE YernoBeka M YenoBeyecTsa.
MmobanbHble U pervoHanbHble Npobnemsbl Yenoseyectsa. Pasgen 3. 3HayeHne NpupoaHbIX
pecypcoB, ux mcdeprnaemoctb. Bo3obHoBnsiemble n HeBO306HOBNsieMble pecypchl. Pornb
Buonormyecknx pecypcoB MNriaHeTbl B pasBUTUKM YenoBeyecTBa. [1pobriembl coxpaHeHusa u
paunoHanbHOro UCMNosb30BaHNA NPUPOAHBIX pecypcoB. Pecypcocbeperatoime TeXHONOrmu.
Pasgen 4. HeobxoauMmMoCTb  3KOSIOro-npaBOBOr0  PEryriMpoBaHnA  XO3SMCTBEHHOW
AeAaATenbHOCTM YyenoBeka. BocnutaHnme HoocdepHOro MMPOBO33PEHUSA Kak anbTepHaTUBbI
noTpebutensCckoMy  aHTPOMOLEHTPU3MYy. BO3HWKHOBEHME W  pasBuTME  KOHUeNuuu
YCTONYMBOro pa3BuUTUS YENOBEYECTBA.

Koabl chopmupyembix komneTeHumm: [lpouecc m3ydeHuss OUCUMNAWHBI HanpaeBneH Ha
dopMmnpoBaHNE Y CTyAEHTA SNIEMEHTOB CeayHLMX KOMMNETEHLNNA:

obwekynbmypHbix (OK): cnocobHoCcTb BrageTb  KynbTYpOW  9KONOMMYeCcKoro
MbILUIEHNS:, CNOCOBHOCTL K  BOCMPUATMIO, aHanudy, o00600WeHn0  3KONOorm4eckon
nHdpopmauyum (OK-1);  cnocobHOCTb MCNOMb30BaTb OCHOBHbIE MOMOXEHUS U MeToabl
coumanbHbIX, TYMaHuUTapHbIX U SKOHOMWYECKMX HayK MpU pelleHun npodheccmoHarnbHbIX
3aja4 C 93KOSOrMYeckonM OTBETCTBEHHOCTbIO 3a pes3ynbTaTbl CBOEW [LesTenbHOCTH,
aHann3anpoBaTb 3KOSIOMMYECKM 3HayMMble npobnembl M Mpoueccbl U UX couumanbHble
nocnegcteuss  (OK-9); cnocobHocTb  Bnagetb  OCHOBHbIMM  MeTOA4amMu  3aluUThbl
NPON3BOACTBEHHOrO MepcoHana W HaceneHns OT BO3MOXHbIX MOCNEeACTBUN aBapun,
KaTacTpod, CTUXMHBIX BeACTBUN, yrpoXaroLwmx akonorndyeckon ctabunsHoctn (OK- 15);

npogpeccuoHanbHbix (F1K): cnocobHOCTb NpeacTaBnAaTb agekBaTHYH COBPEMEHHOMY
YPOBHIO 3HAHUIM HAY4HYIO KapTUHY MMpa Ha OCHOBE 3HaHWSI OCHOBHBbIX MOSIOXKEHWI, 3aKOHOB U
MEeTo4OoB, B TOM uucrie B obnactn passutus 6uocdepsbl (MK-1); cnocobHOCTL BbIABNAATb
€CTECTBEHHO-HAY4HY CYLLUHOCTb 3KOMormyeckux npobnem, BO3HUKaKOLWMX B xode npodec-
CUOHanbLHON AeATENbHOCTU, NpuBMeKaTb paspaboTaHHble cnocobbl 1 METOAMKM ONSA UX pe-
weHusa (MK-2); roTOBHOCTb Y4MTbiBaTb COBPEMEHHbIE TEHOEHUUN PasBUTUS SNEKTPOHUKW,
N3MepPUTENbHON N BbIMNCINTESNTbHON TEXHUKN, MHPOPMALMOHHBIX TEXHOMNOMMA AN peLleHns
oOLLeakonormyeckmx 3agad B cBoen npodeccuoHansHon geatensHocTtu (MK-3);

dopma TeKyLlen aTTecTaummn: NpakTU4ecKme 3aHATUS, ONpoc, B TOM Yncrne B hopme Kpyr-
noro crona.

dopma NpoMeXyTOYHOM aTTecTaummu: 3ader.

Koabl hopmupyembix (cchopmmpoBaHHbix) komneteHumn: OK-7, 9; OlK-8; MNMK-7

B51.5.11 ®u3suka

Llenv n 3agaun moayns:
Llenbs mogyna «O6wasa dusmka» coctomt B (popMMpOBaHMN Y CTyAEHTa LLEeNOCTHON CUCTEMDI
3HaHMM NO OCHOBAM KMaCCUYECKOW M COBPEMEHHOMN (PU3NKK, BbIpabOTKE HaBbLIKOB MOCTPOE-
HUA PU3MYECcKUX Mogernen n peleHus pusmndecknx sagad. Mogynb saenseTca pyHaamMmeHTOM
ANa nocnefyowero ndyvyeHust npodeccnoHanbHbiX U NPOGUIBHBIX AUCUUMNIIVH.

B pesynbTate nsyveHua moagynsa Obwan pusmnka CTygeHT OOITKEH:
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- 3Hamb yHOaMeHTarnbHble 3aKOHbl MPUPOAbl U OCHOBHbIE hU3MYECKME 3aKOHbI B 00NacTu
MEXaHWKN, TEPMOANHAMUKM, SNEKTPUYECTBA U MarHeTU3Ma, ONTUKN U aTOMHON PU3UKN;

- yMemb NPUMEHSITb PU3NYECKNE 3aKOHbI AN PELLEHUS NPaKTUYeCcKnx 3aaad;

- 8s1a0emb HaBblkaMyM NPaKTUYECKOro NPUMEHEHMUS 3aKOHOB OU3UKM.

MecTo y4yebHON AncuMnnuHbI B cTpykType OOIT:
Moaynb «®Pusmnka» oTHocuTcsa K 6asoBon Yyactm 6noka b1 OucumnnnHel (Mogynu) noarotos-
Kn oby4atomxcsa no HanpaeneHutio 11.03.04 «3nekTpoHMKa 1 HAHOINEKTPOHMKA Y.

KpaTtkoe copepxaHue (auaakTuyeckne eauHuULbl) y4eOHON AUCLMNIIUHDI

Pasden 1. MexaHuka

1.1. BeegeHue

MpeameTt cospemeHHOW ousmkn. Metoabl hmsndeckoro uccnenosaHus. Maoeanusauma pe-
anbHbIX OOBEKTOB M B3aMMOCBA3EN Mexay HUMK. MprHumMnuanbHasa porb PU3NYEeCcKoro aKc-
nepuMeHTa.

1.2. KuHemaTunka matepuanbHON TOYKM

XapakTepHble NPOCTPaHCTBEHHO-BpPEMEHHble MacwTabbl. 'paHuuUbl NPUMEHUMOCTU Kraccu-
yeckon MexaHuku. Cnocobbl onvcaHusa OBUXEHUS MaTepuanbHOM ToYkn. CUCTeMbl oTcyeTa.
CkopocCTb U yckopeHue. TaHreHumanbHoe M HopMaribHOEe YCKOpeHus. BpawaTtenbHoe ABuU-
XXeHue, yrnosas CKOpOCTb U YrfioBOE YCKOpPEHME.

1.3. 3akoHbl HbloTOHa

[MepBbI, BTOPOM U TPeTUN 3akoHbl HbioTOHA. MHepumanbHble cucteMbl otcydeTa. [puHumn
oTHocuTenbHOCTU ["anuned. Btopon 3akoH HblOTOHA Kak (on3NYeCKUn 3aKOH, MOHATUS CUIbl
N MHEePTHOM Macchl. [Npumepbl peleHnss AMHaMU4eCcKknx 3agad

BTopon 3akoH HbloTOHa Kak anddepeHumanbHoe ypaBHeHNE ABWXKEHUSA. Ponb HayvanbHbIX
ycnoBuin. OCHOBHbIE TUMbI AUHAMUYECKUX 3adad. [IBMKeHne matepuanbHON TOYKM nog Aen-
CTBMEM MOCTOAHHOW cusbl. [BWXeHne nog AeNCTBUEM CUMbl, NPOMOPLMOHANIbHON CKOPOCTH.
Mpumepsbl "ynpyron" cunbl, rapMOHUYECKNA ocumnnaTop. uHaMmuka BpawiatenbHOro asuxe-
HUA MaTtepuaribHON TOYKN.

1.4. HekoTopble TEOPEMbI U MHTErpanbl ABWKEHUS NS MaTtepuasnibHON TOYKU

YpaBHEHNE MOMEHTOB AS19 MaTepuarbHOW TOYKN. 3aKOH COXpPaHEeHUA MOMEHTa UMMynbca B
LueHTpansHOM cunoBom none. MexaHnyeckas pabota n MowHoCTb. KOHCepBaTUBHbBIE CUSTbI.
MoTeHUumnanbHaa aHeprna maTepmanbHOM TOYKU. Teopema O KMHeTuyeckon aHeprum. Mexa-
HU4YecKas aHeprusi, Teopema 06 U3MEHEHNN MEXaHNYECKON IHEPrUN. 3aKOH COXpaHEeHUs Mme-
XaHUYEeCKOW SHEeprun martepuanbHOW TOYKM B MNorie KOHcepBaTUBHbLIX cun. NoTeHumanbHas
3HEeprus N yCTOMYMBOCTb COCTOSIHUS paBHOBECUS MaTepuanbHon Toykn. OgHoMepHoe OBU-
XXeHne maTepuanbHOM TOYKN B MOTEHUMArIbHOM nosie, PUHUTHbIE N UHADUHUTHBbIE OBUXKEHUS.
[BmxeHue B LeHTpanbHO-cMMMETPUYHOM none. Kenneposa 3agava.

1.5. OnekTpoMarHUTHbIE CUTbI

onekTpuyeckn 3apsa. 3akoH KynoHa. HanpskeHHoCTb anekTpudeckoro nosns. MNonatne no-
TeHumana. BelumcneHue nonen no npuHUmMny cynepnosvuuun. llone anekrpuyeckoro AMnons.
BekTop MHAyKUMM MarHMTHOro nons, cuna JlopeHua. [lencteme MarHMTHOro Nons Ha NpoBOa-
HUK C TOKOM, cuna Amnepa. MOMEHT cun, AENCTBYHOLLNX HA PaMKy C TOKOM.

[BmxeHne 3apsKeHHbIX YacTuL, B ANEKTPUYECKOM U MarHUTHOM nonsax. [ABmxeHne Yyactuubl B
OOHOPOOHOM MarHUTHOM norse. [pendoBoe OBWXEHWE B CKPELLEHHbIX 31eKTPUYEeCKOM W
MarHuTHom nonsx. MNMpogoneHbIn apend B cnaboHeogHOPOOHOM MarHUTHOM MOfie, MarHuT-
Hble NTOBYLUKW. YCKOPUTENN 3apsbKeHHbIX Yactuu. Odpdekt Xonna. MpuHumn gencreua M-
reHepaTopoB.

1.6. MonekynsapHble cunbl

B3sanmopenctaue gunonen. Npupoga n oCoOBEHHOCTM MONEKYNAPHBIX CUIT.

1.7. Jedopmauum Ten n ynpyrne cunbl
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Hedopmauun pactskeHnsa n casura. 3akoH N'yka. Ynpyrme KOHCTaHThbl Belecta. CrioxHble
aedopmauun (13rmnb, kpyydeHune). OTKNOHEHMA OT 3akoHa ['yka npu Gonblwmx gedopmaumnax
(HEeNMMHENHOCTb, NNACTUYHOCTL). DNEeKTPOMarHUTHas npupoaa ynpyrux cusi, NoHATME O AUcC-
nokauusx.

1.8. Cunbl TpeHus

Cyxoe TpeHune. 3akoH AMOHTOHa-KynoHa. TpeHne ckonbxeHus. PaboTta cun tpeHus. Bsaskoe
TpeHune, dopmyna HbloToHa. JlammHapHOe TedeHue BA3KOW Xuakoctn B Tpybe, dopmyna
Myasennsa. Cunbl, OenCTByOWME HA Tena, OBWXYyLIMecs B BA3KoW cpepe. 3akoH CTokca.
AspogmHammnyeckue cunbl. AHanm3 aspoanHaMmn4ecknx cun meTogom nogobus n pasmepHo-
cten, yncno PenHonbaca. NoHATHE 0 cBEpXTEKyYeCTu.

1.9. TaroTeHne n cunbl NHepPLUK

Cunbl TArotTeHus. BbiBog 3akoHa TAroTeHUsA M3 3akOHOB Kennepa ans nnaHeT. OKBUBANEHT-
HOCTb rpaBuUTAUMOHHON U MHEPTHOW Macc. [ paBUTaLMOHHOE Nosie, rpPaBUTaLMOHHbBIN NOTEH-
unan. [IBmxkeHne matepuanbHOW TOYKM B nosie TaroteHus. lNepsas, BTopasa U TpeTba KOCMU-
Yyeckne ckopocTun. Bec n HeBecoMocCTb Tern.

HenHepumanbHble cuctembl otcyeta. Cuctema oTcyeTa, YCKOPEHHO ABWXKYLLAACS OTHOCU-
TenbHO MHepumansHon. Cunbl MHepunn. Bpalatwasncs cuctema otcyeta. Teopema Kopumo-
nnca. LeHTpobexHasa n kopuonmcosa cunbl. 3eMIisi Kak HemHepuuanbHaa cuctema oTcyeTa.
MaaTHuK ®yko. AHanorus mexagy cunamm MHepLMn N TATOTEHUS.

1.10. OcHoBbI crieynanbHON TEOPUN OTHOCUTENTBHOCTH

OnbiTel dn30 1 MarikenbcoHa. NpeobpasoBaHus JlopeHua (C BbIBOAOM) U HEKOTOpPbLIE Cnea-
CTBUS N3 HUX (OTHOCUTENBHOCTb NOHATUS BPEMEHMU, NIOPEHLEBO COKpaLLEeHUe ANUHbI, 3amea-
neHve xoda ABWXyLMXcs YacoB). [oHATME uHTepBana. PenaTMBUCTCKUIA 3aKOH CIOXEHUS
ckopocTten. Penstueuctckas macca. CBA3b PenaTMBUCTCKOM MacCbl C 3HEpPruen, a Takke
3Heprnn ¢ umnynbcom. POTOH Kak YyacTuua C HyneBon maccon nokos. [laBneHue ceeta. Uc-
KpUBNeHne CBETOBbIX Ty4yen U CMeLLEHNE YaCcTOTbl KBAHTOB B MOSe TArOTEHNS.

1.11. OcHOBHblE TEOPEMbI N 3aKOHbI COXPaHEHUS A5 CUCTEMbI MaTepuaribHbIX TOYEK
Mmnynbc cnuctembl MmatepuanbHbiX Todek. Teopema 06 M3MEHEHUN MMMynbca CUCTEMbI Ma-
TepuanbHbIX ToYeKk. TeopeMa O ABMXEHUM LieHTpa Macc. [JuHamuka MmatepuaribHOW TOYKN C
nepeMeHHon maccou, ypaBHeHue Mewepckoro. PeaktnBHasa cuna. 3agadva LinonkoBckoro,
pakeTbl. MOMEHT MMnynbca CUCTEM MaTepuarnbHbIX TOYEK YpaBHEHME MOMEHTOB ANdA Cu-
CTEMbl MaTepuaribHbIX TOYeK. 3aKOH COXpPaHEeHUS MOMEHTa UMnynbca. YpaBHEHNE MOMEHTOB
OTHOCUTENbHO ocu. KnHeTnyeckas n noteHumanbHas aHeprum Ans cUcTeMbl MaTepuanbHbIX
Toyek. MexaHuyeckasi aHeprmss cMcTeMbl MatepuarbHbIX TOYEK U YCINOBUA €€ COXPaHeHus.
MoHATHe o BHyTpeHHen aHeprun. CBA3b 3aKOHOB COXPaHEHUSI UMMyrbca, MOMEHTa UMNYIb-
ca M QHEpPrMm CUCTEMbl MaTepuarnbHblIX TOYEK CO CBOMCTBaAMU CUMMETPUM NPOCTPAHCTBA U
BpeMeHu. Npumepbl NPUMEHEHNS 3aKOHOB COXPaHEHUS ONsi CUCTEMbl MaTepuarnbHbIX TOYEK.
fBneHune ygapa (cTornkHoBeHue Yactuy). AGCONTHO Heynpyrum n abcontoTHO ynpyrui yaa-
pbl ABYX YacTuu. 3akoH BepHynnu ang crtaumoHapHOro notoka maeanbHOW xuakoctu. Pac-
cesiHne (POTOHOB Ha aneKkTpoHax, addekT KomnToHa.

1.12. dnHamuka TBEPOOro Tena

KuHemaTtudeckune n gnHamMumyeckme xapakTepucTukn tBepaoro Tena. lNpumeHeHve ypaBHe-
HUA OBWXEHUS LieHTpa Macc U ypaBHEHUS MOMEHTOB Ans TBepAaoro Tena. BpaweHue TBep-
[Ooro Terna BOKpYr HenoaBwkHOW ocu. MomeHT uHepuuun. Teopema [ovreHca-LUTenHepa.
CBs3b Mexay MOMEHTOM MMNyfbCa M YrOBON CKOPOCTbIO TBEPAOro Tena B obuiem crniyyae,
TeH30p nHepuuun. CBoboaHble ocu. KnHetudeckasa aHeprmust n paboTta npu BpaLweHun BOKPYr
HenoABWXHOW ocu. [Nnockoe ABwXeHue TBepaoro Temna, NOHATME MIHOBEHHOW OCu Bpalle-
Hus. KayeHue Ten, TpeHne kadeHusi. KuHetnyeckasa aHeprmust Npy nNnockom ABwkeHuwn. Npu-
GnuxeHHasa Teopusa rnpockona. [peueccnoHHoe ABuXeHue rupockona. [mpockonuyeckue
CUnbI.
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Pa3sden 2. MonekynspHas pusuka

2.1. OnemeHTbl KNHETUYECKOW TEOpUN ra3oB

[aBneHne ngeanbHOro rasa. YpaBHeHUs1 COCTOSIHUS MaeanbHOro rasa. BHyTpeHHss aHeprus
naeanbHOro rasa u ee cBa3b ¢ TemnepaTypon. POTOHHbIN ras.

2.2. CtaTucTudeckune pacnpegeneHums

Cratnctuyeckoe onucaHme cuctembl n3 6onbloro ymcna vyactmy. CTaTUcTMYecKne 3akoHbl,
cpegHue 3HadYeHus n nykTyaunumn pusndecknx senunymH. Npumep - pacnpeneneHne vyactuy,
no obvemy. PacnpegeneHne monekyn rasa no ckopoctsiM. PaBHOBecHOe pacnpegeneHue
Makcsenna (no BEKTOPY U MOAYM CKOPOCTM) N ero CBOMCTBA, HAMBEPOATHENLLAs, CpeaHNANA
N cpeaHekBagpatndHaa ckopoctu. PacnpegeneHne bonbumaHa v npumepbl €ro npumMeHe-
HUS.

2.3. Knaccuyeckasa Teopua TennoemMKocTm

TennoemkocTb ras3oB, TeOpema O paBHOpacrnpeneneHnn 3Heprum no creneHsam ceoboabl.
HepocTtaTtkm knaccmyeckon Teopumn TENSTOEMKOCTH.

2.4. flBneHna nepeHoca

CpegHsis anuHa csobogHoro npobera monekyn B rasax. Oudpdysnsa, BHyTpeHHeEEe TpeHue,
TennonpoBoaHOCTb razoB. OCOBEHHOCTM yNbTpapaspeXeHHbIX ra3os. BeluncneHme cpegHero
KBagpaTa cMmeLlleHust BpoyHOBCKMX YacTul,. NamepeHne Yncna Asoragpo.

2.5. PeanbHble rasbl 1 XXUOKOCTH

YpaBHeHve BaH-gep-Baanbca u ero ceonctea. ®asosble nepexonbl. Kputmnyeckasa temnepa-
Typa, KpUTU4eckme napameTpsbl.

2.6. TepmogmHamMm4yeckum noaxon K OnnMcaHumio MakpocucTem

TepmognHammnyeckoe paBHoBecue, OOLWMIA NPUHUMN TepMOogMHaMUKN. MNoHaTue Temnepary-
pbl, HYNEBOW NPUHUUN TepMoanHamunkn. Knaccmudumkauma npoueccos.

2.7. MNepBbIN NPUHLMN TEPMOONHAMUKN

OnbITbl [XXoynda, NOHATUE O BHYTpPeHHeN aHeprun. PaboTta un konnyecTtBo TennoThl. [lepsbin
npuHUMn tepmoanHammkn. CooTHoweHne Marepa. YpaBHeHne aguabatbl Ans ungeanbHoro
rasa. BHyTpeHHAA aHeprus naeanbHoOro rasa v rasa BaH-gep-Baanbeca. NMpoueccol xoyns-
"en-Jltoccaka n [xoyns-TomncoHa.

2.8. BTopon npuHUMN TepMogMHAMUKN

Mpobnema npeBpaweHns TennoTbl B paboty. PopMynmMpoBKM BTOPOro npuHumMna TepmMoaun-
HaMUKK ONs TEeNMoBbIX U XonoaunbHbIX MawuH. Lnkn KapHo. Teopema KapHo. TepmoauHa-
Muyeckas wkana temnepartyp. lNpuBegeHHoOe KONMMYECTBO TENNOThI, paBeHCTBO Knayauyca
Ans obpaTtMmMbIX NpoLeccoB. QHTpoNuUA maeanbHoro rasa. OCHOBHOE ypaBHEHWE TepMOoau-
HaMWKM N HEKOTOpbIE €ro crneacTBmsi (COOTHOLLEHUS B3aMHOCTU, TEPMOMEXaHn4Yeckne ad-
dekTbl, YypaBHeHune KnanenpoHa-Knaysuyca). HeobpaTumble npouecchbl, HepaBeHCTBO
Knayaunyca. BospactaHne aHTponuu npu HeobpaTumbix npoueccax (¢ npumepamum). Crtatu-
CTUYECKMI CMbICIN SHTPOMUN U BTOPOro NpUHLUMUNA TEPMOLANHAMUKN.

Pa3den 3. Qnekmpu4ecmeo u MazHemu3sm

3.1. DnekTpuyeckoe none

3akoH KynoHa. HanpsikeHHOCTb anekTpuyeckoro nongd. MNMpuHumn cynepnosvumn. Teopema
Maycca (c npumepamun npumeHeHust). Teopema O LUMPKYNAUMM BEKTOpa HanpshkeHHocTu. [o-
TeHuwman.

3.2. [poBOAHMKM B 31I€KTPOCTAaTUYECKOM Mone

Ycnosue paBHoBeCUsi CBODOOHbLIX 3apsiioB B NPOBOAHMKE U HEKOTOPbLIE CreACTBUS U3 HEro.
OnekTpocTaTnyeckas aKkpaHMpoBKa. AnNekTpoeMKocTb. KoHgeHcaTopbl. Tunbl anekTpocTtaTu-
Yeckux 3agad. Teopema eqUHCTBEHHOCTH.

3.3. OHeprus anekTpmMyYecKoro nNons

OHeprnst cMcTeMbl TOYEYHbIX 3apALoB. QHEPrna 3apsXKEHHOro NPOBOAHMKA U KOHAEeHcaTopa.
[MNOTHOCTb 3HEpPrumn nonsi.

3.4. DneKkTpuyeckoe none B AN3ANEKTPUKAX
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lMoHATMEe Makpockonuyeckoro (ycpeaHeHHoro) nons B cpege. [lonspu3oBaHHOCTL (BEKTOP
nonapusaunn). NonapunsaunoHHble (CBA3aHHbIe) 3apsabl. BekTop anekTpnyeckon MHOYKUNUN.
AnanekTpuyeckas NPOHMULLAEMOCTb. YpPaBHEHUS ANEKTPUYECKOro Nons B agnanektpukax. [pa-
HUYHbIE YCIOBUSA ANA BEKTOPOB HAaNPSXKEHHOCTU U MHOYKUNN. DHEPrusi areKTpuyYeckoro nons
B cpefe. NoHOepOMOTOpPHbIE CUMbl B 3neKkTpuyeckom nosne. MexaHusmbl NonspusyemocTu
AN3NeKTpuKkoB. HenuHenHble ANanNeKkTpukn. CerHeToaneKkTpuKN.

3.5. CTaumoHapHbIn 3NEKTPUYECKNIA TOK

OrieKkTpuyeckoe norie BHYTPU U BHE NPOBOAHMKA C TOKOM. 3akoH Oma. OnekTpoasuxyLuas
cvna (3C) n nageHue HanpsbkeHnsa. CnoxHele Lenn, npasuna Knpxroda.

3.6. MarHnTHoe nosie NPOBOAHNKOB C TOKOM

3akoH buo-Casapa-Jlannaca. None gBuxyuwerocsa 3apsga. MarHuTHbeiM noTok. Teopema o
LUMPKYNALMM BEKTOPA MHOYKLUMW.

3.7. [lencrteme MarHMTHOro Nosist Ha NPOBOAHUKN C TOKOM

3akoH Amniepa. [NoHaepoOMOTOpHbIE B3aMOAENCTBUA NPOBOAHUKOB C TOKOM.

3.8. BekTopHbIN noTeHuunan

OnncaHne MarHUTHOro nong npyM NOMOLLM BEKTOPHOro noTeHumana. BelumMcrneHne BeKTOpPHO-
ro noteHumana 3agaHHoro pacnpeaeneHnsi TOKOB.

3.9. MarHnTHOEe none B BeELLECTBE

HamarHnyeHHoCTb (BEKTOP HamarHuyeHus). HanpskeHHOCTb MarHMTHOro nonsi B cpege.
Teopema 0 UMPKYNALMM BEKTOpa HanpsXXeHHOCTU. MarHuTHas npoHuuaemocTb. [paHnyHble
YCIioBUSA 1 CNOCOBbI N3MEPEHNA BEKTOPOB UHOYKLMM U HANPSHXKEeHHOCTN B MarHeTtukax. Mpu-
poAa MarHMTHbIX CBOMCTB MarHeTukoB. [lna-, napa- u goeppomarHeTuku. NocTosHHbIe MarHu-
Thl.

3.10. ABneHne aneKTpoMarHMTHOM NHOYKUNN

OOC vHaykuMn B OBWXYLLMXCA NpoBoAHWKax. 3akoH dapaged. BuxpeBoe anektpuyeckoe
none. MNMpuHUUN AencTBMa AMHaAMO-MaLUUHbLI U 3nekTpomoTopa. VHAYKUMOHHBIA YCKOpUTESb
aneKkTpoHoB (b6eTaTpoH). IamepeHne uMpKynauum BeKkTopa MarHUTHOW MHAYKUMU MpU NOMO-
Wwu nosica Porosckoro.

3.11. BsanmonHgykums 1 camomHOyKumns

MHaykTMBHOCTL. [pouecchbl YCTaHOBMEHUS B KOHTYpE C MHAYKTUBHOCTLIO, SNEeKTpoOMexXaHu-
yeckne aHanormm. KoagpumumneHT B3anMonHOyKLNN.

3.12. MarHnTHas aHeprus

MarHutHas aHeprna O4MHOYHOIO KOHTYypa WM 2-X CBA3aHHbIX KOHTYPOB. [1NOTHOCTbL 3Heprum
MarHMTHOro nossi.

3.13. OnekTpomarHMTHOE none B Bakyyme

Tok cmeweHus. Cuctema ypaBHeHun Makcsenna B MHTerpanbHon u guddepeHunansHom
dopme. BonHoBble ypaBHeHMs. CyLlecTBOBaHME 3NEKTPOMArHUTHbIX BOJTH.

3.14.Cuctema ypaBHeHnn Makcsenna ang noneun B BelecTse

YpaBHeHna nonen n matepuanbHble ypaBHeHus. OcoBeHHOCTM nonapusaunm ANaneKTpuKoB
B NepeMeHHbIX noniax. Aucnepcunsa AN3NEKTpUYecKoW npoHuuaemMocTu. [duanekTpudeckas
npoHMLaemMocTb nnasmbl. CUCTEMbI eaNHNL,.

3.15.KBasncraumoHapHble TOKM

CeovicTBa vaeanbHbIX anemMeHToB. PacyeT uenen cnMHycomaanbHOro Toka MeToa0OM BEKTOP-
HbIX guarpamMmm M KOMMMEKCHbIX aMmnnuTyd. MmnegaHc asyxnontocHukoB. Pabota u moLl-
HOCTb B Lienu nepemMeHHoro Toka.

3.16. MexaHun3Mbl NPOBOANMOCTU HEKOTOPLIX MPOBOAHNKOB

Knaccuuyeckas anekTpoHHasi Teopusi NPOBOAMMOCTU METasnsoB U ee HeJoCTaTku. dnekTpu-
YecKkun TOK B anekTponutax, B nnasme. [NonynpoBogHukn. BBegeHne B 30HHYHO TEOPUIO MPO-
BOOUMOCTM KPUCTasnoB.

3.17. dnekTpnyeckue ABneHUst B KOHTaKTax
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BHewWHAA 1 BHYTPEHHAS KOHTAKTHasi pa3HOCTb NOTEHUMANOB. ABNEHUsS B KOHTaKTax NpoBoa-
HWKOB MEPBOro M BTOPOro poAa, XMMUYeCcKne UCTOYHNKM ToKa. KOHTaKTHbIEe sSiBfieHUs B Nony-
NPOBOAHMKAX, NONYNPOBOAHNKOBbLIE ANOAbI.

Pa3sden 4. AmomHas u si0epHasi hu3uka

4.1. 3nemeHTapHble YacTuubl NoHATUE anemMeHTapHoW YacTtuubl. [MoHsATME pacnaga ane-
MEeHTapHbIX YacTtu. Mprubopbl 1 yCcTponCTBa ANA HAGMIOAEHNS N U3YYEHNSA dNeMEeHTapPHbIX
yacTuu. QHeprua ceasn. PyHgameHTanbHble B3anmogencremss. OGMeHHbIE B3anMOAENCTBUS.
denHMaHoOBCKMEe anarpammbl. BupTyanbHble yactuubl. CunbHoe B3avmopencTane. MesoHsbl.
Cnaboe B3anmogenctene. bo3oHbl. DnekTpomMmarHMTHoe B3aumoaencteme. ['paBMTaUMoOHHOE
B3anmogencteme. HyknoHbl. N3otonuyeckun cnvH. CTpaHHble Yactuubl. CTpaHHOCTb. [uU-
nep3apsag. Knaccnumkaumnsa anemeHTapHbIX YacTuu. 3aKOHbl COXpaHeHUsi B U3nKe areMeH-
TapHbIX YacTtuu. KBapku.

54.2 ®usnka atomHoro sgpa Agpo. CtabunbHble n HecTabunbHble 94pa, UX OCHOBHbIE Xa-
paktepucTukn. CnnH ssigpa. Macca aTOMHbIX S4ep U SHeprusi CBA3N HykKNoHoB B sigpe. dop-
mMyna Benusekkepa. Mogenu atomHbiXx saep. KanenbHas mogenb. Ob6onodevHas moaensb.
PagnoaktnBHOCTb saep. 3akoH paguoakTuBHoro pacnaga. OcHOBHbIE TUMbI pacnaga saaep.

dopmbl TEKYLLEN aTTecTauumn: npakTnieckme 3aHaTus, nabopatopHbole paboTbl, TECTUPO-
BaHWe, 2 KOHTPOsbHbIE paboTbl

PopMbl NpomexyTouyHon atrectaummn: Pasgen 1. 3avet; Pasgen 2. 3aveT; Pasgen 3. ak-
3aMeH

Koabl popmupyembix (cchopmupoBaHHbix) komneteHuun: OlK-1, 2; MK-2, 3

B1.5.12 KBaHTOBas MexaHuKa n ctatuctuyeckas dumsumka

Llenv n 3agaun yye6HOM AUCLUNIIUHDbI:

Llenb gaHHOW ANCUMNAUHBI — AaTb CTyAeHTaM rnybokoe NOHUMaHue 3aKOHOMEPHOCTEN MUK-
poMupa, Hay4uTb NPUMEHSTb BbIYUCIIUTENbHbIE METOA4bl KBAHTOBOW TeOpuu ANS peLleHus
pasnu4HbIX NpuKnagHbiX 3agady. CTyaeHT AOMKEeH oBnageTb MaTemMaTU4ecKum annapaTtom
HepensiTUBMCTCKON KBAHTOBOW TEOPUN, NPUOBPECTU HaBbIKU €ro NpakTU4eCcKoro NpUMeHeHns
N Ha 3TOWN OCHOBE Mofy4YyaTb SICHOE npefcTaBrieHne o punsnyeckon NpUpPoae KBaHTOBbLIX SIB-
NEHUN, UMETb MOHATUE O PENATUBUCTCKOMN KBAHTOBOW MEXaHWKe U YeTKoe npeacTaBrieHne o
rpaHnuax NPUMEHUMOCTU KBAHTOBbIX 3aKOHOB M MUCMOSMb3YEeMbIX BbIYUCIIUTENbHBIX METOLOB.
OH gomkeH NoHMMaTh, YTO KBAHTOBAA MexaHuKa eCTb HaydHas OCHOBA COBPEMEHHbIX HAHO-
TEXHOJIOrnN.

OcHoBHas Lenb Kypca — gatb CTyAeHTam rnybokMe n NpoYHble 3HaHUS PyHOAMeHTarbHbIX
TEPMOANHAMUYECKNX U CTAaTUCTUYECKMX 3aKOHOMEPHOCTEN Makpockonudecknx cucrtem. Oc-
HOBHas 3aja4va Kypca — Hay4ynTb o0y4aloWmnXcs NPUMEHATb NOSTyYEeHHbIE 3HAHUS Ha NpakTu-
Ke; NpoBOANTb HeobxoamMble pacyeTbl PUBNYECKMX XapaKTEPUCTUK Makpocuctem n ousu-
YeCcKkn MHTepnpeTUpoBaTh pe3ynbTaThl 3TUX PAcCYETOB; AaBaTb BEPHYIO HAaY4YHYK UHTeprnpe-
Taumo PU3nN4eCcKNM 3akOHOMEPHOCTAM, HabnN4aeMbIM B MaKpoOCUCTEMAX.

MecTto yuyebHOM gucumnnuHbl B cTpykTtype OOI:

Kypc «KBaHTOBas mexaHuka n ctatuctudeckas dusmka» oTHocutca K 6asoBor Yactu 6rioka
B1 [OucumnnuHbl (Mogynu) noarotoBku obydvarowmxca no HanpasneHuto 11.03.04 «3nek-
TPOHMKA N HAHOJMEKTPOHMKAY.

KpaTtkoe copepxaHue (AauaakTuyeckue eanHULbI) y4eOGHON AUCLMNIIUHDI

YacTt 1. Pasgen 1. OQkcnepuMeHTanbHble OCHOBbI KBAHTOBOM MexaHuku. Pasgen 2. Matema-
TMYECKUI annapaTt KBaHTOBOW MexaHukun. Pasgen 3. OCHOBHbIE MONOXEHUS KBAHTOBOW Me-
xaHukn. Pasgen 4. lNpocTenwmne 3agayun KBaHTOBOM MeXaHuku. Pasgen 5. QnemeHTbl Teopumn
npegcrtasneHun. Pasgen 6. MpubnuxkeHHble MeToA4bl KBAHTOBOM MexaHuku. Pasgen 7. Ya-
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cTuua B anektpomarHuTtHom none. Pasgen 8. Teopusa cuctem mHormx yactuy. Pasgen 9.
KBaHTOBasa Teopusa pacceaHunda. Pasgen 10. Teopus kBaHTOBbIX nepexonoB. Pasgen 11. Pe-
NATUBUCTCKAA KBAHTOBasi MEXaHMKA.

Yactb 2. 1.CtaTucTnyeckasa usmnka Kkak Teopust Makpockonmyecknx cuctem. Makpockonumye-
CKOE W MUKPOCKOMMYeckoe onucaHme guamyeckmx cuctem. 2.0CHOBHble npeacTaBrieHus
cTaTucTuyeckomn dmsmkn. 3. Knaccmyeckas cratuctuyeckasa usmka paBHOBECHbIX CUCTEM. 4.
KBaHTOBas ctatucTudeckas dpuaunka. 5. Teopua dpnykryauun. 6. OCHOBbI TEPMOLMHAMUKNA U
KMHETUKN HEpPaBHOBECHbIX NPOLIECCOB.

PopmMbl TEKYLLEN aTTecTauumn: NpakTU4Yeckme 3aHATUSA, TeCTUpoBaHue, 2 KOHTPOSbHbIE pa-
60ThI

Pdopma NpoOMeXyTOYHOM aTTecTaumm: 3adeT (4 cemecTp), ak3ameH (5 cemecTp)

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

B51.5.13 Be3onacHOCTb XU3HeaeATenbLHOCTHU

Llenu n 3apayun y4ye6HOM AUCLUUNIIUHDbI:

OcHoBHasa uenb npenogaBaHNa AUCUUNINHBI «Be30nacHOCTb XU3HeaeATENbHOCTUY - NpU-
obpeTeHne oby4aloLWNMIUCA TEOPETUYECKUX 3HAHMIA N NPaKTUYECKMX HaBbikOB No 6e3onac-
HOW >XN3HeOeATEeNbHOCTU Ha NPOM3BOACTBE M B ObITy, Kak B NOBCEAHEBHOWN XMU3HeaesTeb-
HOCTW, TaK N B YCNOBUAX Ype3BblHaNHbBIX CUTyaLMA TEXHOrEHHOro U NPUPOOHOrO MPOUCXOX-
AEHUS.

JdononHutensHasa uenb — NPUBUTUE 3NEMEHTapPHbIX HABbIKOB B MCMOMb30BaHUN UHAMBUAY-
anbHbIX CPEACTB 3alMTbl OT TEXHOINEHHbIX BO3AENCTBMA U OKa3aHUN NepBUYHON goBpayeb-
HOM MOMOLLM NOCTpagaBLUNM.

3agaun gucumnnumHbel «besonacHoOCTb XU3HeaesaATeNnbHOCTUY:

- NoNy4YeHe OCHOBOMOSararLWnX 3HaHUN B CrneayoLwwmx cepax XusHeaesaTerbHOCTH:

- OXpaHe 340pOoBbs N XU3HW Nioaen B cdepe npodeccrnoHanbHOM AeATeNbHOCTY;

- 3alLmMTe B Ype3BblYaMHbIX CUTyaUUsaX U B BbITY;

- OXpaHe OKpyxatoLen cpeabl;

- MPOrHO3MPOBAHMIO U MOAENUPOBAHUIO NMOCNEACTBUA NPOU3BOLACTBEHHbLIX aBapui U Kata-
CTpOd;

- pa3paboTke TEXHMYECKMX CPEACTB M METOAOB 3alUMTbl OKpyXxatowen cpeabl n adekTms-
HbIX ManOOTXOAHbIX TEXHOOMNN.

MecTo yuyebHOM aucumnnuHbl B cTpykType OOI:

OucumnnnuHa «be3onacHoCTb XMU3HeaesaTeNnbHOCTU» OTHOCUTCS K ©a3oBon YacTtu 6noka b1
OucumnnuHsl (Moaynn) noarotToBkmn oby4atowmxea no HanpaeneHmo 11.03.04 «3neKkTpoHuka
N HAHO3NEKTPOHMKAY.

KpaTkoe cogepxaHue (AuAaKkTnyeckue eguHULbl) y4eOHOW ANCUUNIUHBI

Paspen 1. Beegenue.

Llenb, 3agayn n cogepxaHue ancumnnmHel. Ee Mecto u ponb cpeaun apyrmx Hayk U B nogro-
TOBKe cneumanucta. KoMnnekcHbIn xapakTep AUCLMNIIMHBI: NCUXONOrMyeckne BO3MOXHOCTU
YyenoBeka, coumnasbHble, 3KONOrM4yecKkne, TEXHONOrM4Yeckne, nNpaBoBble U MeXayHapoaHble
acnekTbl. OCHOBHbIE MOHATUSA Haykn 0 6e30MacHOCTU Xxu3HeaeaTenbHocTu. MNpobnema obec-
neyeHns 6e30MacHOCTM 4YernoBeKka B CUCTEME «4YeNoBeK - cpeda obuTaHusay». OnacHble u
BpeAHble (haKkTopbl NPOU3BOACTBEHHON cpeabl. Puanyeckne, xmmmdeckmne, duonornyeckme mn
ncuxogun3nonorndeckne onacHocTu. Ycnosus obecneyeHna 6e3o0nacHOCTM U 300POBbs Ye-
NoBeKY Ha Npoun3BoacTee 1 B 6bITy (GesonacHoe TexHonornyeckoe obopynosaHue, 6esonac-
Hble paboune mecTa, NPaBoOBOE M OpraHM3aLMOHHOE perynmpoBaHue Tpyaa).

Pasgen 2. KomopTHbIE U OMYCTUMbIE YCINOBUSA XU3HEAEATESTbHOCTMU.

Mukpoknumart 1 Bo3ayllHasa cpega paboden 30HbI. BnvsHue mukpoknumaTa Ha paboTocno-
cobHOCTb Yyenoseka. HopmupoBaHne napameTpoB MUKPOKIMMaTa B KOHKPETHOM MpOu3BOA-
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cTBe. TennoBble NU3Ny4YeHUs U BIIMSHUE UX Ha OpraHn3m Yenoseka. HopmupoBaHue Tenno-
BbIX M3ny4YyeHun. Agantauusa n akknmmaTusaumsa B yCNOBUAX NeperpeBaHus u nepeoxnaxae-
HuA. [encTBrne BpedHbIX BELLEeCTB Ha OpraHu3M 4YerioBeka B KOHKPETHOM MPOU3BOACTBE.
HopmunpoBaHume KOHUEHTpaLMM BpeaHblX BELWECTB B BO34yLUHON cpene paboyen 30Hbl. Me-
TOObl KOHTPONA COCTOAHUSA BO34YyLWHOM cpefbl. [1pon3BOoACTBEHHOE OCBelleHne. XapakTepu-
CTMKa 3NEKTPUYECKMX MCTOYHUKOB CBETa M OCBETUTESNbHbIX NpUbopoB. EcTecTBEHHOE N COB-
MeLLeHHOe OCBeLLeHMe B NMPOU3BOACTBEHHbIX LUexax. OTonneHne, BEHTUNAUMS U KOHOUUNO-
HupoBaHue Bo3gyxa. EcTecTBeHHas M MexaHuyeckass BeHTUNAUMS. [1poM3BOACTBEHHbLIN
Wwym. CTOYHUKM LIyMa U LLYMOBbIE XapaKTEPUCTUKN B KOHKPETHOM npoussoacTtee. [1pouns-
BOACTBEHHAsi BMOpaumsa. Prusmyeckne xapaktepucTukm n namepeHne snbpaunin B KOHKpeT-
HOM NpPOM3BOACTBE. XapaKTepUCTUKA M OMACHOCTb COBMECTHOrO BO3AEWCTBUS BUBpaLMN,
Wwyma, yrnbTpasByka 1 nHppasByka.

Pasgen 3. Onektpob6e3onacHoOCTb.

[encrtBre anekTpu4ecKoro Toka Ha opraHm3m yenoBeka. OnacHOCTb MOpaXeHus B pasnuy-
HbIX 3NEeKTpUYecknx ceTax. 3asemrneHve n 3aHyneHue. Knaccudukaumsi nomelleHun no
anekTpobesonacHocTn. KBanudukaumMoHHbIe rpynnbl NepcoHana no anekTpobe3onacHoCTMU.
HanpsbkeHne wara, NpuUKOCHOBEHMUS. 3alUMTHble Mepbl B 3S1eKTPOYCTaHOBKaXx. 3alUUTHbIE
cpencTBa, NpUMEHsieMble B 9NeKTPOyCTaHOBKax. 3alluMTHaa n3onsums: Buasl, porb B obec-
neyeHnn anekTpobe3onacHOCTU, KpUTMYECKME napamMeTpbl. 3alimMta OT CTaTUYeCcKoro ariek-
TpuyecTtBa. OpraHnsaunoHHbIE N TEXHUYECKME MEepPOonpusaTUs NpU JKcnsyaTauum dneKkTpo-
ycTaHoBOK. CpecTBa nHANBMAYanbHOW 3aLUMThI.

Paspen 4. PagnaumoHHasa 6e3onacHOCTb.

OcCHOBHbIE MOHATUA, onpefernieHns, eavHuLbl N3MepeHns B obractn paguaumoHHon 6es-
onacHoctu. doHoBoe 00nydYeHne 4enoseka. HOpMUPOBaAHME WOHUIMPYIOWINX U3MYyYEHWUN.
3awmTa oT BO3AENCTBUS NOHU3NPYIOLLErO U3Ny4YeHus Ha npomssoacTBe. Cpeacrea MHANBK-
AyanbHOM 3awmTbl. 3awmTa oT nasepHbIX nanyvyeHuin. NpuMmeHeHne nasepoB B TEXHOMOIMM-
YecKnx npoueccax. buonornyeckoe gencTeme nasepHOro U3nyyYyeHns: BO3LENCTBME Ha rnasa,
KOXY, BHYTPEHHWE OpraHbl N OpraHn3m Yenoseka B LenomM. OnacHble U BpeaHble Npou3Boa-
CTBEHHble (pakTopbl, CONYTCTBYIOLLME 3KCnnyaTaumm nasepoB. OCHOBHblE Cnocobbl 1 cpea-
CTBa 3alWUTbl OT JIa3epHOro M3ryyYeHus: aKkpaHMpoBaHue, 6rIoKMpoBKa, curHanusauus, yaa-
neHve paboynx MecT u3 nasepHo-onacHom 3oHbl. CpeacTsa MHAMBUAYANbHOW 3aLLUThI.
Pasgen 5. Noxapobe3zonacHocTb 1 B3pblIBOGE30MACHOCTb.

MpMYNHBI BO3HMKHOBEHMS NOXaPOB U B3PbIBOB B MOMELLEHNSAX U B MPOM3BOACTBEHHbIX NPO-
ueccax. OnacHble hakTopbl Npu noxapax n B3pbiBax. OCHOBHbIE CBEAEHUSA U3 TEOPUM ecTe-
CTBEHHOrO OKUCMEHWS, TENSIOBOrO0 CamMOBOCMNIaMEHEHUSA U LenHbIX peakunin. Camosocnna-
MEHEHNEe CMeCHu rasoB, BOCMNSIaMEHEeHne XNOKoCTu, Benblwka napoB. OueHka noxapoonac-
HOCTU BeLLecTB 1 Matepuanos. [pegynpexaeHne B3pbiBOB U NOXapoB. JInkengaums nx no-
cneacteui. okasaTtenun noxapoonacHocTu. Knaccudukaumsa 3gaHum U NOMELLEHUIA No no-
XapHoun (B3pbiBHOM) onacHocTu. [MporHo3npoBaHMe MOXapoB M B3pbIBOB. [loxapHasa 6es-
ONacHOCTb B TEXHOMOMYeCKUX npoueccax KOHKPeTHbIX npon3soacTtB. CuctemMbl 1 cpeacTtsa
NnoXapoTyLUeHWsi, NOXapHOW aBTOMATUKM U curHanusaumn. Cpenctea MHAMBMAYyanbHOW 3a-
LWNTBI.

Pasgen 6. 3awmra oT 9NeKTPOMarHMTHbIX NOSIEN BbICOKOM U CBEPXBbLICOKOW 4acCTOThl.
OcHOBHble NOHATUA U onpefeneHust. Pnsnveckne XapakTepUCTUKN INEKTPOMArHUTHLIX NO-
nen (OMIM). Bo3gencterne anekTpoMarHUTHbIX MOSierM Ha OpraHu3M YenoBeka. TennoBon U
dyHKUMOHanNbHbIN apekT. OpraHbl YenoBeka C NOBbLILWEHHON YyBCTBUTENBHOCTLIO K QM.
OpraH13aumnoHHble, TEXHUYECKME U CaHUTAPHO-TUTMEHUYECKNE MePbl 3alMTbl OT 3NEKTPO-
MarHUTHbIX U3My4YeHNn B KOHKPETHOM Npou3BoacTBe. HopMmmnpoBaHue MHTEHCUBHOCTU OMI.
PacueT nHreHcmeHoctn OMI1 Ha paboumx mMecTax B 3aBUCUMMOCTM OT NapamMeTpPoOB MCTOYHUKA
n3nyyenna n cpenbl. OnpegeneHme rpaHnl, OnacHOM 30HbI.

Pasgen 7. OnTuMmusaums napameTpoB paboynx MecT.
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Bugbl 1 opmbl gesaTenbHOCTU. JHepreTudeckue 3atpaTtbl NpU pasnuyHbix opmMax aes-
TenbHoCcTU. OnpegeneHne kateropun Tskectn Tpyaa. Cnocobbl OLEHKU TSHXKECTU U Hanps-
XXEHHOCTW TpyaoBoOW AesTernbHoCcTU . PaboTocnocobHoCTb 1 ee AnHamuka. [yTn NoBbILWEeHMS
3(pPEeKTUBHOCTN TPYAOBON AEATENBHOCTU. JProHOMUYECKME OCHOBbI GE30NaCHOCTU KU3HE-
AEeATENbHOCTMW.

MpaBuna aBakyauuwm nuu, NOCTPagaBLUMX Ha NoXapax, B ra3o0TpPaBliEeHHbIX 30HaX, Mpu
OoTpaBneHunsaXx.

Pasgen 8. TexHoreHHble 1 NpUPOAHbIE Ype3BblHanHbIE CUTYaLUN.

[MporHo3npoBaHue napameTpoB U oueHka obcTtaHoBkKM npu YC. 3awmTHble MeponpuaTnsa npu
YC. Jlnksmnpauusa nocnegeremm YC. 3awmta ot Teppopusma.

Pasgen 9. Cnocobbl 1 cpeacTBa okasaHusa oBpayvebHOM MOMOLLMN.

Cnocobbl 1 cpeactea okasaHust goBpadebHon nomoLum Ha npoussoacTtese U B 6biTy. Okasa-
HWe NepBOM MOMOLLUM MOCTPadaBLUMM OT 3MEKTPUYECKOro TOKa M Mpu ApYrux HecHacCTHbIX
Criyvasix, BO3HMKAOLWMX MPU Ype3Bbl4alHbIX CUTyaLMaX: paHeHue, OXOorn, obMopoXeHus,
nepenombl, BbIBUXW, PaCTSXKEHNS CBA3OK. YCMOBMSA ycnexa npu okasaHUW nepBov NMOMOLLN:
ObICTpOTa OKasaHMsa nomoLn, oby4eHHOCTb NepcoHana MeTo4aM OKa3aHus NepBon meau-
LIMHCKOM MOMOLLN 1 Ap.

dopma TeKyLen aTTecTauumn: NpakTMyeckne 3aHaTus
dopma NPoMeXyTO4YHOM aTTecTauuu: 3adyeT

Koabl popmupyembix (ccpopmupoBaHHbIX) komneteHumun: OK-7, 9

51.5.14 ®u3unyeckas KynbTypa

Llenv n 3agayn yye6HOM AUCLMNSIUHDI:

Llens gucuunnuHbl — dopmupoBaHMe ¢U3MYECKOW KyNbTypbl FIMYHOCTU U CMOCOBHOCTM
HanpaBSfIEHHOro UCMOSb30BaHNUS PU3NYECKOMN KyIbTypbl, CIOPTa U TypuaMa Ans CoXpaHeHus
N YKpenneHus 340poBbA, NCMXOMU3NYECKON NOLTOTOBKM U CAMONOArOTOBKN K ByayLLen Xuns-
HU 1 NpodyeccuoHanbHOM AeATenbHOCTU. [1na OCTMXKEHUS NOCTaBNeHHOW uenu npegycmart-
puBaeTCAa peLleHne 0300pOoBUTENbHbIX, 0Opa3oBaTernbHbIX M BOCNUTATESbHbIX 3a4ay:

- YKpensneHue 340poBbs, yryylleHne (pusn4eckoro n ncMxXm4eckoro COCTOAHUA, KOppekuus
TEeNOCNOXEeHUS;

- opmMmmpoBaHne pfBuratesnbHbIX YMEHUW W HaBbLIKOB, MNpuobpeTeHne 3HaHWW Hay4yHo-
BMONOrMyecknx N NPaKTUYECKNX OCHOB (PU3MYECKON KynbTypbl K 300pOBOro obpasa >KU3Hu,
obecnevyeHns HeobBXOANMMOro ypoBHS (PU3NYECKON U NCUXUYECKOW MNOArOTOBIIEHHOCTU 0OY-
YarLMXCcsa, OBNageHne YMEeHUAMM MO CaMOKOHTPOSI0 B Mpouecce 3aHATUM PU3n4ecKon
KynbTypon, camoonpeaeneHne B oM3n4eckom KynbType;

- doopmmpoBaHMe B (PM3NYECKOM COBEPLLUEHCTBOBAHUN N NMOATOTOBKM K NpogeccnoHarbHom
AeaTenibHoCTN, dOpPMUPOBaHUE MPUBBIYKM K 300pOBOMY 06pasy XM3HW, BOCnUTaHue usu-
YeCKUM U BONEBbIX Ka4yeCcTB, COAEeNCTBUE ICTETUYECKOMY BOCMUTAHUIO N HPABCTBEHHOMY MO-
BEJEHMIO.

MecTo yuyebHOM aucumnnuHbl B cTpykType OOI:

OucumnnuHa «Pusmyeckasa KynbTypa» OoTHOcUTCA K 6aszoBon Yactn 6roka b1 [OucumnnuHel
(Mogynun) noarotoBkn oby4aromxcsa no HanpasneHuto 11.03.04 «OneKkTpoHrKa N HaHO3MeK-
TPOHMKAY.

KpaTtkoe copepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHON AUCLMNIIUHDI

dusmyeckas KynbTypa B 06LEKYNbTYPHON N NpodeccroHanbHOM NoAroToBke 0byYatoLLMXCs.
Ee coumanbHo-6uonornyeckme ocHoBbl. duanyeckas KynbTypa M CMOPT Kak coumarnbHble
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deHoMeHbI obuiecTBa. 3akoHoaaTenbcTBO Poccunckon ®epepaumm o puanyeckon KynbTtype
n cnopte. Pusnyeckas KynbTypa JIMYHOCTH.

OcHoBbl 3g0poBoro obpasa *u3Hu crtygeHta. OcobeHHOCTM UCNOoNb30BaHUA CpeacTB uamn-
4YeCcKoW KynbTypbl Ans onTuMmnsaumm pabotocnocobHocTn. Obwas dpusnyeckas n cneumanb-
Hasi MOAroToBKa B cucteme hmaunyeckoro Bocnutanms. Cnopt. MHamemnayansHbin BoiIGOp BU-
AOB crnopTa unm cuctem nandecknx yrnpaxkHeHUn.

MpodeccunoHanbHO-NpUKnagHasa gusmyeckas noarotoeka obyyatowmxcs. OCHOBbI METOAMKU
CaMOCTOATENbHbIX 3aHATUN N CAMOKOHTPOSIb 3@ COCTOSIHMEM CBOErO OpraHM3ma.

Koabl ¢popmupyembix (ccpopmupoBaHHbIX) komneteHuun: OK-7, 8
dopma TeKylen aTTecTaumumn: npakTmyeckme 3aHAaTug, caada HopMaTMBOB
PdopmMa NPOMEXYTOYHOM aTTecTauumm: 3adeTsl (1-4 cemecTpsbl)

51.5.15 ®u3uka nonynpoBoAHUKOB

Lenu v 3apgauv AuCUMNAUHBL. UeNb U3yYeHUs OUCUMMANHBI COCTOUT B (hopMMpOBaHUU
KOMMfeKkca 3HaHUN N HaBbIKOB, HEOBXOAMMBIX ANS YCNELHOro UCNosib30BaHUsA LOCTUXEHUN
n3yyaemom obractu Hayku B MpakTUyeckon aedatenbHocTU. OCHOBHbIMM 3agadamu npwu
N3y4deHnn Kypca sBNATCA: NoflydyeHne npeactaBneHnin o usndecknx ngesax n npuHumnax
COBPEMEHHOM (OU3MKU MNOSTYNPOBOOHMKOB; MofyyeHMe ©as30BOro KoMmMfekca 3HaHuW O
n3MYeCcKMX CBOMCTBax, npoueccax W aBneHuax (adpdektax) B MOMAynpoBOLAHMKAX W
0COBEHHOCTSX MONYNPOBOAHUKOBLIX IEKTPOHHBIX CUCTEM; 3HAKOMCTBO C CYLLECTBYHOLLMMU
TEOPUAMM PasfUYHbIX PUNYECKNX SBMEHUA W OCHOBHbIMM OBnactsaMuM MpUMEHEHUS
NoJsTlynpOBOAHUKOBBLIX CTPYKTYP.

MecTto yuyebHoM aucumnnuHel B cTpyktype OOI: ducumnnuHa oTHocuTca K 6a3oBoun Ya-
ctn 6noka b1 [OucumnnuHbel (Moaynu) noaAroToBkM oby4vatowmxcsa no Hanpasnenuio 11.03.04
«ONEKTPOHMKA N HAHOINEKTPOHUKA Y.

[ns ee ycBoeHUs TpebyloTcs 3HaHWS, (HOPMUPYEMbIE B paMKax KypCOB KBaHTOBOW MEXaHMUKN
N CTaTUCTUYECKON (PU3MKKN, (PU3UYECKMX OCHOB ONEKTPOHUKW, MaTepuarnoB 3fEeKTPOHHOM
TEXHUKM U (PU3NKN KOHOEHCUPOBAHHOIO COCTOSIHUS.

KpaTkoe cogepxaHue (AMpakTUYeCKMe eguHULbl) y4eOHOM aucumnnuibl: [ucumnnmHa
cocTouT 13 BoCbMM pasgernoB. Pasgen 1. Beegenue. NpeameT u 3agaydm kypca. Kpatkum nc-
TOpUYECKMN O4vepK pasBuTus. Knaccudpukauma teepabix Ten rno (ousndeckum CBOWCTBAM.
OcHoBHble 0COBEHHOCTM MONYNPOBOAHMKOB. Knaccudukaums nonynpoBOLHUKOBLIX MaTepu-
anoB. MogenbHble NpeacTaBneHns 0 NPoBOANMOCTU B nonynposoaHuke. Pasgen 2. OcHoB-
Hble MONOXeHUs1 30HHOW Teopun. YpasHeHue LUpeauHrepa Ons 9nekTpoHa B KpucTanne.
Apunabatnyeckoe npmbnmxkeHne. OgHOINEKTPOHHOE NpubnmxkeHune. Teopema bnoxa. PyHk-
umm bnoxa. PacyeT 30HHOM CTPYKTYpbl B NpubnmxeHnsix cnabon m CunbHOW CBS3W. 30HbI
BpunnioaHa. ObpasoBaHMe IHepreTMYecknx 30H U3 NoKanbHbIX aTOMHbIX YPOBHEN Npu pas-
NNYHBIX TUNAX XMMudeckon cea3n. OCoBEHHOCTU 30HHOW CTPYKTYPbl M 3aKOH AUcnepcun B
peanbHbIX KpUcTannax (KpeMHUI, repMaHnin, apceHna rannus). [BuwxkeHne anekTpoHa B Kpu-
ctanne. 9ddekTneHas macca. I3oaHepreTnyeckme noBepxXHOCTU. Tunbl U porb NpUMeEcen B
Kpuctannax. Meton adpekTtMBHOM Maccbl M BOAOPOAONOA0OHbIE MPUMECHbLIE LIEHTPbI.
Pasgen 3. CtaTucTnka paBHOBECHLIX HOCUTENEWN 3apsga B NONynpoBOAHMKax. [MNOTHOCTb
KBAHTOBbIX COCTOSIHUN B 30HE MPOBOAMMOCTU U BarieHTHOW 30He. DyHKUMS pacnpeneneHus
3MEKTPOHOB U ObIPOK. YpoBeHb ®epmun. CTaTUCTUKA U BblpaXKeHue NS KOHLEHTPpauUun anek-
TPOHOB U AbIPOK B COBGCTBEHHOM MOMYNPOBOAHMKE. DHeprusa aktmeauuun. CTtaTucTuka u Bbl-
pakeHne ONs KOHUEHTpaLuMM 3NEKTPOHOB M AbIPOK B MPMMECHOM MOSYNpPOBOAHMKE. 3aKoH
AENCTBYOLWNX Macc. BbIpoXXaeHHbIe 1 HEBBIPOXKAEHHbIE NOSTYNPOBOAHUKN. YpaBHEHME dNeK-
TPOHeNTpanbLHOCTU. TemnepaTypHble 3aBUCUMOCTU YpPOBHA depMu M KOHLEHTpauuu CBO-
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B6oaHbIX HocuTenen 3apsga. Pasgen 4. KnHeTudeckue siBneHnsa B nonynpoBogHukax. KnHe-
TMyeckoe ypaBHeHue bonbumaHa. VIHTerpan CTonkHOBeHMW. 3aBUCMMOCTb BPEMEHU penak-
caumm OT HepPrnm N TemnepaTtypbl NPU PasnmMyHbiX MexaHM3Max paccesHus. HepaBHoBecHas
yHKUMS pacnpegeneHuns Hocuternen sapsaa. MNnoTHOCTb ToKa 1 NNOTHOCTb NOTOKA SHEPruu.
ONeKTponpoBOAHOCTL MOMYNPOBOAHMKOB U ee TemnepaTypHasa 3aBUCMOCTb. MexaHu3mbl 13-
MEHEHUS KOHLEHTpaLumm cBOBOAHbIX HOCUTENen B cunbHblX nonax. AdpdekT MaHHa. Tenno-
NPOBOAHOCTb N TEPMO3NEKTPUYECKUe sBNeHUa B nonynposogHukax. KoacddpuumeHT Tensno-
NpoBOAHOCTN, 0BycrnoBneHHon cBoboAHbIMM HocuTenamu. AsneHus 3eebeka, NenbTbe U
TomcoHa. 3aBucumocTb anddepeHumnansHon Tepmo-34C oT TemnepaTtypbl U CTENEHN fe-
rmpoBaHus. CBA3N Mexay TepMOIneKTpuiyecknmMm koagdpuumeHTamu. TepmoanekTpuyeckas
3apPeKTUBHOCTb. [[anbBaHO- N TepMOMarHnUTHblE 3adPPeKTbl B NonynpoBoaHukax. Pasgen 5.
eHepaums n pekoMbrnHaumst HocuTenen 3apsga B NONynNnpPoBoAHUKax. HepaBHOBECHbIE HO-
cutenn 3apsga. KeasupasHoBecue, KBasmypoBHU depmu. Tunbl 1 MexaHU3Mbl pekoMbuHa-
unn. YpaBHeHMEe HenpepbiBHOCTU. bunonapHas n MoHononsapHasi reHepauus u pekomobuHa-
umsa. MakcBennoBcKOe BpeMmsi penakcauuu. JIMHemHas v KBagpaTtudHasi pekomOuHaums.
Bpemsa xu3Hu. LleHTpbl pekomOuHauum n nosywwkn. PekombuHaumsa Hocutenen yepes no-
KanbHble UeHTpbl. Ctatuctuka Woknu-Puaa. 3aBMCMMOCTb BPEMEHM KU3HU OT MOJSIOXKEHUS
ypoBHA Pepmu n Temnepatypbl. Pasgen 6. Oudpdysuna n gpend HepaBHOBECHbBIX HOCUTE-
nen. [AnddyasnmoHHbIN 1 apendoBbii Toku. MNMogBmxHOCTb U koadduumneHT gudpdysnn. Co-
OTHOWeHMe OnHWTeNHa. MpocTpaHCTBEHHO-HEOAHOPOAHbIE HEepaBHOBECHLIE pacnpegere-
HUS HocuTenen 3apsga. YpasHeHne guddysmn. Ouddysma B MOHOMNONSPHOM MONynpoBoa-
Huke. AMbunonspHbole anddyauna n gpend. OnvHel auddysmmn n gpenda. Pasgen 7. KoH-
TaKkTHble ABMeHUs B NONynpoBoAHMKax. KOHTaKTHblEe siBfieHUs B nonynpoBogHukax. Pasgen
8. BHyTpeHHUn dhoToapekT. KnHetnka gpotonposoammoctn. dotoBonbTandeckne apgek-
Tbl: adppekT [embepa, oTtoranbBaHn4ecknin apdekT (BEHTUMNbHbIM 3dEKT HA KOHTAKTE
WotTkn n p-n-nepexoge), POM-acpekr. Pasgen 9. [NoBepXHOCTHbIE CBOMCTBA MOMynpo-
BOAHUKOB. NoHATHE naeansbHOW 1 peanbHOM NoBepxHoCcTU. NMpupoga u Knaccudukauyus no-
Kann3oBaHHbIX COCTOSIHUIA, CBA3aHHbIX C NOBEPXHOCTLIO. [1pnnoBepxHOCTHas obnactb npo-
cTpaHcTBeHHoro 3apsga (Ol3). SQHepreTuyeckas guarpamma, OCHOBHbIE MapamMeTpbl U pas-
HoBmnaHocTK npunoBepxHocTHon OlM3 nonynpoBogHuka. PacyeTt napameTtpoB Orl13. MNoBepx-
HOCTHasi MPOBOANUMOCTb U 3dEKT NOns.

dopmMbl TEKyLlen aTTecTauuun: npakTnyeckme 3aHATUs, OTYEeTbl No nabopaTopHbIM pabo-
Tam, onpoc.

dopma NpoMeXXyTOYHOM aTTecTaLmn: 3K3ameH.

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

B51.B.00.1 Kpuctannorpadpusa v kpuctannodusuka

Lenu v 3apaun aucumnnuHbl: Llenbio nsydeHna kypca «Kpucrannorpadpus n kpucranno-
dusnka» sBnNAKTCS:

- O3HaKomIsieHne oby4vatoLMXCa C OCHOBHbIMW NPeACTaBfeHMsasMU O B3aMMOCBA3N yHAa-
MEHTasnbHbIX CBOMCTB KPUCTaNfIOB C MX aTOMHbIM CTPOEHWEM, CUMMeETpUen OnuxHero wu
AarbHero nopsiika, KOTopble OMUCLIBAKTCH TOYEYHbIMU rpynnamMu u rpynnamMv TpaHCnsaumm;
0 pa3Hoobpasnmn CTPYKTYPHbIX TUMOB C PasfnnyHbIMU NPOCTPAHCTBEHHbIMU rpynnamMu;
-cbopmmnpoBaHme 3HaHW O BAUSIHUM BRVXKHEro 1 AanbHero Nopsiaka Ha 3NEKTPOHHYK CTPYK-
TYpy TBEPAOro Tena, ero KpucTanianyeckoe CTpoeHne, TMn XMMNMYeCKon CBA3MN;

-yCBOEHME OCHOB TEH30PHOro OnMcaHus PU3NYeCcKMxX CBONCTB KPUCTanmoB, MPUHLUUMbLI CIl0-
XEHUS1 CUMMETPUN BHELLIHMX BO3OENCTBUN C CUMMETPUEN CaMOro Kpuctanna.

B pesynbtate nsyyeHus kypca CTyoeHT OOSDKEH:

yMemsn:

- NPUMEHSTb 3HaHUS, MOMyYEeHHbIE NPU N3YYEeHUU KYPCOB PU3MYECKMX N MaTeMaTUYECKUX
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ANCUMMNINWH NPU PacCMOTPEHMM BOMPOCOB, CBSA3AHHbLIX C TEOPETUYECKUMU MPUIOKEHUSAMU
OCHOBHbIX MOHATUM TEOopuM Fpynn B KpuctanmnorpacdmMm n OCHOBHbIX MOHSATUN TEH30PHOrO
aHanusa B KpucTannoguanke;

- UCMNOJb30BaTb NOHATUA O CUMMETPUN KPUCTAINOB, ONUCLIBAEMbIX TOYEYHLIMU U NPOCTPaH-
CTBEHHbIMW TpynnamMu, a TakkKe 3HaHUA O NpsMoON M obpaTHOM pelleTkax M B3auMHO-
obGpaTHOM BeKTOpHOM 6Gasuce npu pacwmndpoBke nayarpamm u gudpakrorpaMmm u onpege-
NEeHUN CUMMETPUM U MAEHTUdUKALUN BELLECTBA.

ernademe:

- OCHOBaMW 3HaHW B obnacTtu 6a30BbIX NMOHATUIA U MOMb30BAHUSA TEPMUHONOIMEN N3yvae-
MOW OUCLIUMNIINHBI;

- HaBblKaMW NPOBeAEeHUs1 IKCNEepPUMEHTaNbHOW OLEHKM CMMMETPUN 1 ba3oBoro coctaBa Be-
LecrTea.

MecTto yuyebHOM gucumnnuHbl B cTpykTtype OOIN:

Kypc «Kpuctannorpadgus n kpuctannodmsmka» asnaetcs obasatenbHONn ANCUMNINHON Ba-
punatneHon Yactu 6rnoka b1 [OucumnnuHel (MOAaynu) NOAroTOBKM OByYaloLWMXCs No Hanpas-
neHnto 11.03.04 «3NeKTpoHUKa N HAHOSNEKTPOHUKAY .

[na nayyeHnsa kypca ctygeHTaMm HeobxoguMo yCBOUTL criedyrowmne AUCUUNIINHBI: BEKTOPHAasA
N nuHenHast anrebpa, HeEKOTOpble pasgenbl aHanuMTUYeckon reomeTpuun. [ucuunnuHa
npegwecTeyeT criefylowmMm OUCUMNIIMHaM MaTemMaTU4ecKoro M ecTeCTBEHHOHAy4YHOro u
nNpoeccnoHanbHOro LUMKMoB: omamka KOHOEHCMPOBAHHOIO COCTOSIHNA, KBAHTOBasi MeXaHuka
N cTaTUcTMyeckasa uaunka, pusmka nonyrnpoBOgHNKOB.

KpaTkoe copepxaHue (AnaakTuyeckune eanHuULbl) y4eOGHON ANCLMNIIUHDI:
AuncumnnmHa cocTouT N3 BOCbMU pa3aernos:

1. XapakrepucTtmka aToMHOrO CTPOEHWUS KpUCTannmyeckmx TBepabix Ten.

2. ToyeyHasa CMMMeTPUS KpUCTansoB

3. TpaHcnAunoHHas cMMMeTpUSA B KpucTannax. [1pocTpaHCTBEHHbIE rpynrbl

4. OCHOBHbIE CTPYKTYPHbIE TUMbI KPUCTaNoB B MOAENN NNOTHbIX yNakoBoK. OCHOBHbIE
TUMbl XUMUYECKOW CBA3N.

5 . [ledbekTbl B Kpuctannax.

6. AnarHocTuka KpucTansos.

7.CuMmmeTpus n bmsnveckne CBOMNCTBA KPUCTANNOB.

8. TeH3opHOe onucaHne PuU3n4ecknx CBOMCTB KPUCTansoBs.

Koabl popmupyembix komneteHuyun: OlK-1, 2

PopMbl TEKYLLEeN aTTecTaummn: oT4eThl No labopaTopHbiM paboTam, onpoc.
Pdopma NPOMEXYTOYHON aTTeCTaLnmn: 3K3aMeEH.

B51.B.00.2 ®u3mka KOHOEHCUPOBAHHOI0 COCTOAHUA

Llenu n 3agayum AUMCUMNIIUHDI:

q)OpMI/lpOBaHI/Ie Haquoﬁ OCHOBbI A5nsd O0CO3HAaHHOIro 1 uerieHanpaesrieHHOro NcnoJib30BaHUA
CBOWCTB KOHOEHCUPOBaHHbLIX cpen npun co3gaHnn 0OBEKTOB M CUCTEM B Pa3nn4yHbIX obnactax
HaHOTEXHOIOINMnN n MI/IKpOCI/ICTeMHOIZ TEXHUKN. I/Isyqume beHLlaMeHTaJ'IbeIX pe3ynbTaTtoB
(pVI3VIKVI KOHOEHCNPOBAHHOIO COCTOAHNA U crnoco6oB NPaKTN4eCKOoro ncnoJib3o0BaHNA CBOWCTB
KOHOEeHCUPOBaAHHbIX Ccpea, npakTnyeckoe oBliageHne Mmetogamm TeopeTn4eckoro ornncaHmnAa n
OCHOBHbIMU TEOPETU4YECKMMN MoaeN1IdAMN KOHOEHCNPOBAHHOIO COCTOAHUA, HaBblKaMW MOCTa-
HOBKU QDI/ISI/I‘-IGCKOFO QKCNepmnMeHTa no Mn3y4vYeHuto CBOWCTB KOHOEHCUPOBAHHbLIX cpea U OcC-
HOBHbIMW 3KCNMEPUMEHTAJIbHbIMA MEeTOONKaMU.
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B pesynbtate ocBoeHUS ANCUMNANHBI CTYOEHT:

OOJIKEH 3Hamb:
OCHOBHbl€ TUMbl KOHOEHCUPOBAHHbLIX Cped, OCODEHHOCTU KNacCUYEeCcKoro W KBaHTOBO-
MEXaHN4YEeCKOro OnncaHns 3NIEKTPOHHOrO rasa, OCHOBHbIE TEPMOAMHAMMUYECKME U KNHETUYE-
CKME XapaKTEePUCTUKN N SNEKTPOMArHMTHbIE CBOMCTBA SNEKTPOHHOMO rasa; MeToAbl OnMcaHus
ANHAMUKN PELLIETKN, OCHOBHbIE TUMbI KoNnebaHu peLueTkn

OO/MKEH yMemnb:
paccunMTaTtb TEPMOANHAMUYECKNE N KUHETUYECKNE XapaKTEPUCTUKN KBAHTOBOMO 3N1EKTPOHHO-
ro rasa; yMeTb BblAENIUTb KOHKPETHOE PU3NYECKOE COAEPKAHME B NPUKNaaHbIX 3agadvax oy-
ayuwen OearenbHOCTM U hopMynMpoBaTh 3afayu; UCMNOoNb30BaTh MOSTyYEHHbIE 3HAHWUA MpPuU
peLleHnn NpodeccrnoHanbHbIX 3a4a4, CBA3aHHbIX CO CBOMCTBaAMM TBEPAOro Tena
OosmkeH enadems:
HaBblkamun B o6niacTu Bblibopa HEOHOXOANMBIX MaTepmnanoB U ONTUMArbHbIX TEXHONOMMYECKUX
PEXMMOB AN NPOM3BOACTBa NPMBOPOB MUKPO- U HAHOIMNEKTPOHMKN. [prnobpecTtun onbIT aes-
TeNbHOCTN B 0b6nacTy aHanunsa yHKUMOHNPOBAHNSA rOTOBbIX NPMOOPOB.
Mecto yuyebHOM AucumnnuHbl B cTpykTtype OOIl: (uukn, K KOTOPOMY OTHOCUTCA AUCLM-
nnvHa)
Kypc «®Pun3mnka KOHOEHCMPOBAHHOIO COCTOSIHUAY» siBNsieTcs ob6s3aTenbHON ANCUMNIIMHON Ba-
punaTtmBHOM Yactm 6noka b1 [OucumnnuHbl (MOAynn) NOAroToBKM ObByyaroLMxcs no Hanpas-
neHnto 11.03.04 «3neKTpoHUKa 1 HAHOSNEKTPOHUKAY .
KpaTkoe copepxaHue (AnAaKkTnyeckme eguHULbI) y4e6HOM ANCLUUNIUHDI:
N3yyaemas gucumnnuHa coctouT u3 4-x pasgenos. Pasgen 1. MexaToMHoe B3aumogeu-
ctBue B TBepabix Tenax: OCHOBHblIE XapakTEPUCTUKM MOMeEKymn. Tunbl XMMUYECKON CBS3MW.
MeToq BaneHTHbIX CBS3eM U MeTon MOJSiekynsapHbix opbutanen. Knaccudpukauma mMoneky-
napHbix opbutanen. Monekyna sBogopoaa. 'mbpuansauma opbutanein. KoBaneHTHble Kpu-
ctannbl. Monekynbl ¢ MOHHOM CBA3bl. MonekynapHble Kpuctannbl. VIoHHble kpuctansbl. Me-
Tannbl. Paszgen 2. OcHOBLI 30HHOW TEOpUKN TBEPAbIX TEN.
YpaBHeHue LpeanHrepa gna tBepgoro Ttena. OQHOaNeKTpoHHoe npubnwmkeHne. Teopema
brnoxa. ®yHkuua bnoxa. MNpubnmxkeHne KBasanCBOOOAHbLIX 3MEKTPOHOB. 30HbI BpunntosHa.
MoBepxHOCTb ®PepMUn. DHEPreTUYECKUIA CEKTP 3MEKTPOHOB B KpucTanne. Mogenb KpoHura-
[MeHHN. 3anonHeHne 30H anekTpoHamu. MNpubnmxkeHne cunbHoM cBA3n. P GPeKTUBHAA Mac-
ca anekTpoHa. MeToabl pacyeTa 30HHOM CTPYKTYpbl KpuctansoB. MHOroanekTpoHHoe npu-
onvxkeHne (Mmogenb XapTpu n Xaptpu-doka). OcobeHHocTn BaH-XoBa 1 NAOTHOCTbL COCTOSA-
Hun. Pasgen 3. Ctatuctuka HocuTenen 3apsiga B kpuctannax. CtaTuctuka anekTpoHOB B
Kpuctannax. ®PyHkumna depmu-Lupaka. KoHueHTpaumsa SNeKTpoHOB B MeTasnsax. OnekTpo-
npoBogMMocTb MeTannos. KoHueHTpaumnsa HocuTenen 3apsiga B nosynpoBogHuKax. UHTe-
rpan ®epmun. A deKTMBHAA NIIOTHOCTb COCTOAHNN. CoBCTBEHHbIE NONYNpPOBOAHNKA. Pasgen
4. JlokannsoBaHHble COCTOSIHUA B KpucTannax. OCHOBHble BUAbl AedEKTOB B KpucTannax.
PeweHne ypaBHeHus LpeauHrepa aons nokanbHOro Bo3myllarowlero noteHumana. Menkune
npumMecu nermpoBaHua B MnosiynpoBoAHUKax. [MOBEPXHOCTHbIE COCTOSIHUSA. TaMMOBCKME W
dokoBcure ypoBHU. JTokanuaaumns NOBEPXHOCTHbLIX COCTOSHUN.

Koabi hbopmupyembix komneteHuun: OlK-1, 2

PopMbl TEKYLLEN aTTecTaummn: oT4yeTbl No nabopaTopHbiM paboTtam, onpoc.
dopma NpoMeXXyTOYHOM aTTecTaLuu: 3K3ameH.

B51.B.01.3 MaTtepuanb! 3/1eKTPOHHOU TeXHUKU

Llenu 1 3agaum gucumnnuubl: OucumnnmHa dopmmpyeT y oByyatoLmMXCs 3HaHWS Y YMEHUS,
nonesHble Ansi 0CBOEHUS ANCUMMNUHbI  « OCHOBbI TEXHOMOMUM AMNEKTPOHHON KOMMOHEHTHOW
6asbl», a Takke A4S BbIMONHEHUS KYPCOBbIX U AWUMNNOMHBIX paboT.
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Uenb — dopmmpoBaHue LENOCTHbIX MPeAcTaBfiEHMA O CTPOEHMWU, CBOMCTBAX U
0COBEHHOCTSX NPUMEHEHNS PA3NNYHbBIX MaTepPUaroB B 3IEKTPOHHON TEXHUKE.
3agaun gucumMninHbl — NU3yYeHWe OCHOB CTPOEHUS MatepuarnoB U PYHKLMOHANbHbIX
CBOMCTB MaTepuarioB SfeKTPOHHOW W MUKPOINEKTPOHHOM  TeXHUKU, MaTtepuanos
HaAHO3NEKTPOHNKN. POpMUPOBAHNE HaBLIKOB 3KCMEPUMEHTarbHbIX UCCNeaoBaHUN CBOWCTB
MaTtepuanos 3MEeKTPOHHOW U MUKPOINEKTPOHHOM TEXHWUKW, MaTepuarioB HaHO3SEKTPOHMUKM.
B pesynsrate ocBoeHMs OMCUMNNHBI 0ByYaroLUNCA LOITKEH:
3Hampb. OCHOBHblE CBONCTBA MPOBOOHUKOBbLIX, MOMYNPOBOAHUKOBBLIX, OUANEKTPUYECKUX U
MarHUTHbIX MaTepmnanoB 3NEKTPOHHOW TEXHUKN.
ymemb: BblOpaTb MaTepuanbl AfS UCMOMb30BaHUA B annapaType 9SMeKTPOHHOM W
MUKPOSIEKTPOHHON TEXHUKM C YY4ETOM UX XapaKTepPUCTUKU, BIIUSHUSA HA CBOWCTBA BHELLHMX
hakTOpOB.
grnadems. UHOPMaLMNEN O TEXHONOMMN MaTePUANoB 3NEKTPOHHON Y MUKPOISEKTPOHHOM
TEXHUKW, MaTepunanoB HAHOISEKTPOHMUKM.
MprobpecTn onbIT 4eATENbHOCTU: HAyYHO-MUCCIeg0BaTENbCKOW.

Mecto y4yebHOM aucuunnuHbl B cTpykTtype OOIl: Kypc «MaTepuanbl 3neKTpOHHOM
TEXHUKM» ABNAeTca oba3aTtenbHon AUCLMMNIIMHON BapuatmBHon 4yactn 6noka b1
Oucumnnuusl (Moaynn) noarotToBkmn oby4arowmxea no HanpaeneHmo 11.03.04 «3neKkTpoHuka
N HAHO3NEKTPOHMKAY.

KpaTkoe coaepxaHue (AMAaKTUYeCKUe eauHULIbI) y4eOHOU AucuunnuHbl: ducun-
navHa coctouT n3 naTn pasgenos. Pasgen 1. NpoeoaHukn. CTpoeHne n ursnko-XmMmmnyeckme
CBOMCTBA MeTannoB. XapakTepUCTUKN MIEHOYHbIX MeTannoB. MHOrocrnonHble CTPYKTYpbl.
PesnctuBHble MaTepuanbl: yrnepoaucTble, MeTannonfeHoYHble, MOonynpoBOAHUKOBBIE,
cTeknoamarnesble. CBepXNpOBOAHUKN: MeTannmyeckme n kepamumyeckne. Pasgen 2. NMony-
npoBogHukKU. OCHOBHblE CBOWCTBA, OCOBEHHOCTM U obnacTb npuMMeHeHusi. Anmaso-
nogobHble NosyNPOBOAHUKN. DneMeHTapHble NOSYNPOBOAHUKN: KPEMHWUA, repMaHum, anmMas.
Y3K030HHble coemHeHns A3BS. LLnpokosoHHble coeauHeHunsa AllIBV. NonynpoBoaHWKOBbIE
CTPYKTYpbl. QnuUTakcuasrbHble CTPYKTYpbl. [[eTepocTpykTypbl. Pasgen 3. Aunanektpukun. MNons-
pusaund, Buabl NONAPU3aLNN ONSNEKTPUKOB. ONEKTPONPOBOAHOCTb ANANEKTPUKOB. [Ananek-
Tpuyeckne notepu. MNpobon guanekTpukoB. [laccuBHble AManNekTpukn. KoHaeHcaTopHble U
N30NAUNOHHBIE MaTepuanbl. AKTUBHbIE ANANEKTPUKA. OCHOBHbIE METOAbl UCCreAOoBaHUA Ou-
3MEKTPUKOB M onpegeneHnsa ux napametpoB. CTekno u amopdHble MNEeHOYHbIE CTPYKTYPbI.
TexHnyeckasa kepamuka n nonumepbl. Pasgen 4. MarHuTtHble matepuanbsl. OCHOBHbIE CBOR-
CTBa U napameTpbl MarHUTHbLIX MaTepuanos. dusnyeckasa npupoga geppomarHetTmsama. Mar-
HUTOTBEpPAbIE U MarHUTOMArkme matepuansl. Pepputbl. MaTtepuansl AN MarHUTHOW 3anucu
nHpopmMmauuun. MaTtepuanbl CIMHTPOHUKW. [TMraHTCKOe MarHUTHoe conpoTuBreHve. Pasgen
5. HaHomaTtepuanbl B aN1eKTPOHUKe. HaHoYacTuubl. YrnepoaHble HaHoMartepuansl: ynne-
peH, HaHOTpyOku, rpadeH. MNopuctele HaHoMaTepuansl. MeTtamaTepuansl. MonekynspHble
nonynpoBoaHunkn. OpraHnyeckas aneKkTPoOHUKa.

Koabl ¢dopmupyembix komMneTeHUun: [lpouecc u3yyeHus OUCUMNIMHBLI HanpasneH Ha
hopmMMpoBaHME 3NEMEHTOB creayLwmx komneteHumn B cooteetcteum ¢ rOC BO n OOl
BO no gaHHOMy HanpaBrneHuto nogrotoBku (cneunansHoctn): ONK-1, 2

®dopmbl TEeKyLLen aTTecTauumu: oT4eThbl No ffabopaTopHbIM paboTam, onpoc.
dopmMa NpoMeXyTOHYHOM aTTecTaLlunu: 3K3aMeH.

B51.B.00.4 OCHOBbI TEXHOJIOIUU INNEKTPOHHOW KOMNOHEHTHOU 6a3bl

Ulenu n 3apaum AMCUMNIIUHDLI: CCbOpMI/IpOBaTb \ o6yqa+0Lu,|/1x09| KOMMMEKC 3HaHUN B
obnactu CbVISI/IKO-XI/IMl/I‘-IeCKVIX OCHOB TEXHOJ10rnun SJ'IeKTpOHHOVI KOMMNOHEHTHON 6a3sbl B
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MUKPO- N HAHO3NEKTPOHMKU, ABNSAIOLLMXCA OCHOBOW AN151 CO3A4aHNSA 3NIEKTPOHHbBIX YCTPOWCTB C
BbICOKOW, CBEPXBbICOKOW W  yNbTPaBbICOKONW CTeneHbtd uHTerpauyun. Heobxoammo
ccopmmpoBaTb Yy oby4valoLlmMXCA KOMMMEKCHbIM noaxod K npobnemMam pasmMepHoro
dopmuMpoBaHNS TBEPAOTENbHbIX CTPYKTYp Ha 06ase WCnonb3yemblX W NepCrneKkTUBHbIX
MaTepuanoB. 3ajada AVCUUNNAWHBI — TMOKa3aTb Onpefensiowyd pofib  TeXHOMNormm
dhopMMpoBaHNSA KOMMNOHEHTHOW ©6a3bl TBEPAOTENbHON 3NIEKTPOHUKM B HAyYHO-TEXHUYECKOM
nporpecce He TOSNbKO MUKPOJNEKTPOHWKMA, HO U MpPakTU4EeCKM BCexX oTpacrerd Hayku u
TexHukn. K OCHOBHbIM 3agadam Kypca OTHOCUMTCS popmmpoBaHme Yy obyyaroLmxcs
LefIoCTHOro NpeAcTaBneHns 0 3akOHOMEPHOM Pas3BUTUM N COBEPLLUEHCTBOBAHMUM TEXHOSOMMN
9NEKTPOHHOM KOMMOHEHTHOM 6asbl, 0 pa3paboTkax B 06nacTu nnasMeHHbIX, My4YKOBbIX W
APYrnx COBPEMEHHbIX TEXHOMOMUNA.
B pesynbTtate ocBoOEHUS ANCUMMINHBI CTYOEHT OOSMKEH:

3Hamb, OCHOBHblE 3Tamnbl Pa3BUTUSA TEXHOMOMMWU 3MEKTPOHHOW KOMMOHEHTHOW 6a3bl,
0COBEHHOCTM COBPEMEHHOrO 3Tana pasBuUTUA TexHomnorm B obnactu TBepaoTeribHOM
3NEKTPOHWKY;

ymMemb, aHanusvpoBaTtb Gonbwune 0b6beMbl  MHOPMaUMKM N0 TEXHONOrmn
TBEPOOTENbHOW 3NEeKTPOHWKK, onpefenss Hauboree nepcnekTVBHblE HanpasreHus ee
pas3suTus;

g/1adempb OCHOBaMM 3HAHUIN MO TEXHOMOrMYECKN MPOPLIBHLIM HaNpaBieHUsIM Pa3BUTUS
MUWKpPO-, 1 HAHOMaTepuanoBeaeHUsl, MUKPO-, U HAHOINEKTPOHUKN.

MecTto yuye6HOM AncumnnuHbl B cTpyktype OOI: Kypc «OCHOBbI TEXHOSOMMU 3MNEKTPOH-
HON KOMMOHEHTHON 6a3bl» sABNsieTcs 06a3aTENbHOM AUCUMNIIMHOM BapuaTUBHOM YacTu 6ro-
ka b1 [OucumnnuHbl (Moaynu) nogrotoBku obyyarowwmxcsa no HanpasneHuio 11.03.04 «3nek-
TPOHMKA N HAHOSMNEKTPOHMKAY.

[Mpn ee n3y4yeHun CTyOEeHT OOMMKEH OpPUEeHTUPOBATbLCH B MHOroobpasmm maTtepuanoB anek-
TPOHHOM TEXHUKW, BNageTb UHpopMaLumen ob nctopnyecknx atanax pasBuUTUS U NpUMeHe-
HUSA SMNEKTPOHHOW KOMMOHEHTHOW 6asbl, pasnuyaTtb NPUHUMNUANbLHYI0 pasHuLy Mexagy Tex-
HOMOrMen MMUKPO- U HAHO3NEKTPOHWKK. JucumnnuHa B3anmocBsa3aHa ¢ Briokom maTepuano-
BeAYECKUX OUCLMMIIVH, pacCMaTpuUBaloLWmMX pasfnnyHble acnekTbl (M3MYecKnx npoueccoB B
CMOXHbIX, BEPTUKaNbHO MHTENPUPOBAHHbIX FTETEPOreHHbIX CTPYKTYpaXx.

KpaTkoe cogepxaHue (AuAaKTUYeCKue eguHULbl) y4e6HOM AUCLUMUNIMUHDI:

YUactb 1. Pasgen 1. BegeHne B npegmet. basoBbie noHATMS gucumnnuHbl. OcobeHHoCTH
TOHKOMMEHOYHOro COCTOsHUA MaTepuanoB. Knaccmdukauma TOHKMX MAEHOK pasfnnyHbIX Ma-
TepmanoB No nx yHKUMOHaNbHOMY Ha3HadeHuto. Pasgen 2. OCHOBHble TeXHONormyeckue
acnekTbl OPMUPOBAHNSA MONYNPOBOAHUKOBBIX, OUNINEKTPUYECKMX U MPOBOAHUKOBbLIX MaTe-
puanoB. JTanbl pa3BUTUS U COBEPLLUEHCTBOBAHUS OCHOBHbIX ONpeaensowmnx TexXHonornye-
CKMX MeToa0B (POPMUPOBAHMUS 3NEKTPOHHOM KOMMOHEHTHOW 6a3bl. Pasgen 3. Npobnembl yn-
CTOTbl MOBEPXHOCTU MaTepuanoB Ha PasfUYHbIX CTagnax POPMUPOBAHUS U3OENUN 3NeK-
TPOHHOW TEXHUKN. CTEeNneHb YNCTOTbl UCXOOHbLIX MaTepuarioB 1 OKpyXarLwen TeXHOMNornye-
CKOW cpeabl U UX BIIMSIHAE Ha XapaKTepUCTUKM hopMUpPyEMBIX CTPYKTYP, a TakkKe Ha BOCMpO-
N3BOOMMOCTb N YNpaBnAaeMOCTb TexHosiornyeckoro npouecca. Pasgen 4. Knaccudukauus
OCHOBHbIX TEXHONOMMYECKNX NPoLEeccoB POPMUPOBAHUS 3NEKTPOHHON KOMMOHEHTHOW 6a3bl.
Ponb nutorpadunyecknx npoueccoB B TEXHONOMMU MUKPOINEKTPOHUKK. Pa3sButue n cosep-
LEHCTBOBAHNE TEXHOMOMMYECKNX MPOLECCOB MPELM3NOHHOMO (POPMUPOBaHUS CTPYKTYP C
HaHopa3MepHbIM pa3pelweHnemM. Pasgen 5. Ponb npoueccoB camocbopkn n camoopraHusa-
LuMn B TexHonormn. NepcnekTMBHble TEXHOMOMMYECcKne npouecchbl, B TOM YMcre nnas3MeHHble,
nasepHble n ap. CoBpeMeHHbIE TEHOEHUNN PA3BUTUSA TEXHOIOIMN SNIEKTPOHHOM KOMIMOHEHT-
Hon 6a3bl.

Yactb 2. Pazgpen 1. OOwwne cBegeHuss O nnaHapHOW TEXHOMOrMM npomn3BoacTBa
WHTEerpanbHbIX MUKpPocxeM. MuHumanbHbIM Tononornyecknn pasmep (MTP) — ocHoBHowm
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nokasartenb YpoOBHs TexHonormn. CTeneHb WHTerpaumMm Mukpocxem. [OuHamuka MTP n
cTeneHn uHterpaumn, 3akoH Mypa. [NepcnekTnBbl pa3BuTUA nnaHapHoOW TexHonoruu. Pasgen
2. N3rotoBneHue NosTynpoBOLHNKOBbIX nracTuH. MexaHunyeckas obpaboTtka
NnonyrnpoBOAHMKOBLIX  MaTepuanoB. LnudoBaHne nonynpoBOAHUKOBLIX — MaTepuanos.
MonupoBaHne NonNynpoBOOHMKOBbLIX MaTepuarnoB. TpasneHue nosnynpoBogHUKOB. Pasgen 3.
Cnocobbl  nonyveHuss p-n-nepexogoB. [Ouddysna. MoHHaa wumnnanTauusa. Pasgen 4.
TexHonorma nosiydeHus anuTakcuanbHbiX cnoes. [asodasHas anutakcus. XuakocTHas
anuTtakcus. MonekynspHo-nyyeBas anutakcna. Pasgen 5. Jlutorpaduyeckne npouecchl B
nNpon3BoACTBE WHTerpanbHblX Mukpocxem. Pasgen 6. Metannusauma B npovsBOACTBE
WHTerpanbHbIX MUKpocxeM. MeToabl HaHeCeHWs TOHKMX MMEHOK B BaKyyme: BaKyyM-
TEPMUYECKUN, TEPMOWUOHHbIN, SNEKTPOHHO-NYYEeBOW, WOHHO-NMasMeHHbIn. Pasgen 7.
AnanekTpuyeckne NOKpbITUA Ha KpeMHUU. TepmoguHamuKa npouecca OKUCIEHUS KPEMHUS.
dopmupoBaHue OMIANEKTPUYECKUX NIEHOK MeToAoM ocaxaeHus. NonydeHne MOM-cTpykTyp.
Pasgen 8. C6opka n ncnoitaHne MMC-CTpykTyp.

Koabl popmumpyembix komneteHuun: OlK-1, 2

PopMbl TEKYLLEeN aTTecTaummn: oTyeTbl No nabopaTopHbiM paboTam, onpoc.
PopMbl MPOMEXYTOYHOWN aTTecTaumun:, 3a4eT (6 cemecTp): ak3ameH (7 cemecTp).

B51.B.00.5 MeTponorusa, ctTaHaapTu3saumsa u TexHn4yeckme namepeHus

Llenb usyyeHus AUCLUNINHBI.

Llenbto ocBoeHus amcumnnuHbl “MeTponorusi, ctaHgapTM3aums U TeXHUYeckne namepeHms”
ABnsieTcs oblleHay4YHas NoAroToBka GakanaBpoB-PU3UKOB MPU U3YYEHUM MaTeMaTUYEeCKUX
OCHOB METPOSIorMn 1 MeTPOJIorMyeckoro obecrneyeHunsi, Teopum MorpeLlHocTen N3MeEpPEHUN,
METOAOB U3MEPEHUS ANEKTPUYECKMX U HEINEKTPUYECKMX BENUYMNH, OLEHKN KayecTBa M3Me-
PEHUIA N CPEACTB U3MEPEHUIA, METPONOrMYECKMX NpoLeayp M anropuTMOB MX MAEHTUdWKa-
Lmn.

CdopmumpoBaTb NpuKkNaaHble HaBbIKW MONYYEHUS KONMYECTBEHHOW MHopmaumm 06 oueHke
COCTOSIHUSI 06 BLEKTOB MCCNEAOBaHMS B pe3ynbTaTe N3MepuTerbHOro aKkcrnepumMeHTa Ha 6ase
Kak yTBEepPXXAEHHbIX TPAANLMOHHbIX METOLOB C MPUMEHEHNEM €CTECTBEHHbIX 3TAaNOHOB, Tak U
C MOMOLLIbIO HOBbIX pacyeTHbIX METOAOB Ha aHanNMTMYeCcKoW OCHOBE M UMUTALMOHHOIO MO-
AenVpoBaHus.

MpuobpecTn onbIT paboTbl C COBPEMEHHLIMM METOAAMU U CpeacTBaMu U3MEPEHUN, BKITHO-
YaroLLMX NPUHLMMNBI METPONOMMYECKOTO CMHTE3a M3MEPUTENBHOIO NpoLiecca ¢ anroputTMmye-
CKOW apanTauuen Ans mMaTeMaTUYecKoro pacyeTta, aHanM3a U CTaTUCTUYECKOro KOHTPOrs
KayecTBa NporpamMmmHON NPOAYKLUN.

O3HaKkoMNUTb C HOpMaTUBHO-TEXHUYECKOWN QOKYMEHTaUMeln, MetogamMmm u npasunamm B obna-
CTU 06paboTKM 3KCNepMMeEHTarbHbIX OaHHbIX, OLEHKM TOYHOCTU M3MEPEHUA U HOPMUpPOBA-
HMUS TOYHOCTM MapaMeTPoB MPUKMIAAHOr0O MaTeMaTUYecKoro U HaykoeMKoro MHdopmaumoH-
Horo obecrneyeHnsi NPON3BOACTBEHHO-TEXHNYECKON AeATENbHOCTM, HanpaBneHHOoN Ha Mofe-
NMpoBaHMe NPoLEeccoB U 06 LEKTOB NPeaAnpUATUS.

MNpUMeEHATL TEXHONOMMM U CPEACTBaA COMPSKEHUS MeTporiornyeckoro obopynoBaHusi ¢ nep-
COHarbHbIMW KOMMbIOTEPAMM M CO CTaHOAPTHbLIMM NakeTamy aBTOMaTU3MPOBAHHOIO MPOEK-
TUPOBaHMUSI.

[Mocne oCcBOEHUS ANCLMNITMHBI 0BYyYaloLNACA OOIMKEH YMETb:

— MPUMEHSITb WHM(OPMALMOHHO-U3MEPUTENbHBIE KOMMMEKCbl M CUCTEMbI, KOHTPOMbHO-
N3MEepUTENbHYIO U UCMbITAaTENbHY TEXHUKY C LENbio pernctpauumn n obpabotkm ctatncTu-
YecKknx matepuanoB, HEOOXOAMMBIX AN pacyeToB U NPUKNaaHbIX BbIBOAOB B NPeaMEeTHbIX
obnacrsx;
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— OCYLLECTBNSATb HOPManM3aLMOHHbIA KOHTPOSb TEXHWYECKOW OOKYMEHTaUMn U CUHTE3 pe-
3ynbTaToB paboT MO METPOSIOrMYECKON aTTecTaumun, SKCrepTnse U ayauTy NporpaMMHOro
obecneyveHunsi cpeacTB U3MEPEHWS;

— peanu3oBbiBaTb NPUMEHsieMble Ha NpeanpuaTAM AOKYMEHTbl N0 MeTponornyeckoMmy obec-
neyeHunto, cTaHaapTU3auumn 1 cepTndunkauum npyu NPOBEAEHMN 3KCNEPUMEHTOB C COCTaBre-
HMEeM onucaHusi NMPOBOAMMbIX MCCrefoBaHWA U pa3paboTok B BUAE YCTAHOBMNEHHOW Ha
npeanpuaTMM OTYETHOCTU M YTBEPXKAEHHBIM (hopMaMm;

— aHanM3upoBaTb NpUKragHoe MaTemMaTuyeckoe U MHAPOPMaLNOHHOE CoaepkaHue npouec-
ca U3MepeHun C Lienbto Bbibopa NpaBum NPUHSATUS PELLEHMS O ero anroputMe B perfameH-
TUPOBAHHbIX AOKYMEHTAMWM YCIMOBUSIX M UHTErpauum ¢ Habopom WMMELUMXCS arnpuOpHbIX
3HaHUI Onsi yCTaHOBIEHMS Hanbornee paunoHanbHOM CXeMbl UX MPOBEAEHNS;

— MPUMEHNATb aTTECTOBaHHbIE METOAMKWN BbINONTHEHUS U3MEPEHUIA U KOHTPONS C UCMOSb30-
BaHMEM KOMMbIOTEPHbIX TEXHOMOMMIA ANsi MIaHUPOBaHUS U NpoBefeHnst paboT B cuctemax
mMaTeMaTnyeckoro obecrnevyeHnss Npu nccrenoBaHnM U MoAenMpoBaHNM NPOLIECCOB M OObEK-
TOB NpeAnpusiTUiA Ha 6a3e cTaHOapPTHLIX NAKeTOB aBTOMATM3NPOBAHHOIO NPOEKTUPOBAHMS.

MecTo aMcumMnnuHbl B CTPYKTYpe OCHOBHOW obGpa3oBaTtenbHon nporpammbl (OOIM).
Kypc siBnsieTcs o6a3atenbHON gUCUMniIMHON BapuaTuUBHOW YacTu 6noka b1 ducumnnuHel
(mogynu) nogrotoBku oby4vatowmxcsa no HanpasneHuto 11.03.04 «BnekTpoHMKa 1 HaHO3MEK-
TPOHMKaY.

CTpyKTypa AUCLUNIIUHDI.

AvcumnnuHa coctouT U3 TpuHaguatn pasgenos. Pasgen 1. MeTtpornorna n ee Mecrto cpeam
apyrux Hayk. Pasgen 2. ®usndveckve BenuumHbl (PB) kak obbekt meTtponorun. Pasgen 3.
KayecTBo namepeHuin n cnocobbl ero goctumkenus. Pasgen 4. Cpeactea uamepenus (CU):
knaccol U mogenu. Pasgen 5. lMNorpewHoctn namepexnin. Pasgen 6. ObecnevyeHne egmMHcTBa
namepeHunn. Pasgen 7. OnektpomexaHnveckne nameputenoHble npnbopsl Pasgen 8. MNpeob-
pasoBartenu namepsieMblx BenuumH Pasgen 9. NamepeHue anekTpnuieckmx BenmymH
Pasgen 10. Peructpupytowme npmbopbl Pasgen 11. Lndpposbie nameputensHole npmbopsbl
(LUnM) Pasgen 12. NamepeHne MarHUTHbIX Benu4dmH. lNpeobpasoBatenn nepemMeLleHuin
(M) Pasgen 13. N3mMepeHus MexXaHU4YEeCKUX BENUYMH  (CUIT U NAapaMeTpoB  OBWXKEHMUS).
N3mepeHne TemnepaTypbl U CBETA

OcHoBHbIe oOpa3oBaTefibHble TeXHONOMMN.

B yyebHOM npouecce ucnonb3yroTea cregyroume obpasoBaTtesibHble TexHonoruu. o
obpasoBaTtenbHbIM OpMaM: NEeKUUKW; NpakTUYeCcKne 3aHATUS; UHOMBUAOYanbHblE 3aHATUS,
KOHTpOsbHble paboThbl. 1o npeobnagatowmm metogam n npuemam obyyvyeHus: o6bacHUTENb-
HO-UNMCTPaTMBHbIE (0OBACHEHME, NOKa3—AeMOHCTpauus yd4ebHoro matepmana v gp.); ak-
TMBHblE (aHanM3 y4ebHOM nuTepaTtypsbl, pelieHne 3agad v ap.) U MHTepPaKTUBHbIE, B TOM YMC-
ne u rpynnosble (B3aumMHoe obydeHne B hopMe KOHCYNbTUPOBaAHUE MeHee NoAroTOBMEHHbIX
oby4arowmxca bonee NoAroToBfEHHLIMN); MHPOPMaLUMOHHbIE (paboTa ¢ cantTamum akagemum-
YeCKUX CTPYKTYP, Hay4YHO-UCCneaoBaTeNbCKUX OpraHu3aLmi, aNeKTPOHHbIX 6ubnunoTtek u ap.,
paboTa c MateMaTn4yeckumm naketamm).

TpeboBaHuA K pe3yfnibTaTaM OCBOEHUA AUCLIUNSIUHDI.

lMpouecc nayvyeHns gucumnnuHbl HanpaeneH Ha POPMUPOBAHME ANIEMEHTOB Creayto-
wnx komneteHumn B cootsetcTBum ¢ PrOC BO n OOl BO no gaHHOMY HanpaBneHuo nog-
rotoBku (cneumansHoctn): OMNK-5, 7, 8; MNMK-7

PopMbl TEKYLLEN aTTecTaummn: oTYeTbl No nabopaTopHbiM paboTam, onpoc.
dopma NPpOMEXYTOYHON aTTecTaumm: 3a4yerT.
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B51.B.01.6 ®usnyeckue oCHOBbI INEKTPOHUKHN

Lenu v 3agauv gucumnnuHbi:

Llens amcumnnuubl — copmmpoBaHme 06as30BbLIX 3HaHUKM B obnactu usmkn ong
00BbACHEHNA yCTpOMCTBA WM MPUHUMNOB paboTbl NPUOOPOB COBPEMEHHON 3NEKTPOHUKM,
BKIMOYAA BaKyyYMHYIO U MIa3MeHHY SNEeKTPOHUKY, TBEPAOTENbHYIO 3NIEKTPOHUKY, KBAHTOBYHO
N ONTUYECKYIO SNIEKTPOHUKY.

3apgayn gMCcUUNImnHbI:

- W3yyeHne OCHOBHbIX (PU3NYECKMX 3aKOHOB W SBMEHUW, nexalux B OCHOBe
NPUHLMNOB paboTbl N YCTPOMUCTB BaKyyMHOW U MNasMeHHOW 3NEKTPOHMUKMY;

- WN3y4yeHMe OCHOBHbIX (PU3MYECKMX 3aKOHOB W SBMEHUM Jfiexawux B OCHOBe
NPUHLMNOB paboTbl NOAYNPOBOAHMKOBbLIX NPUBGOPOB INEKTPOHMKMN.

- WN3y4yeHMe OCHOBHbIX (PU3MYECKMX 3aKOHOB W SBMEHUM Jfiexawux B OCHOBe
NPUHUMNOB paboTbl NpMBOPOB KBAHTOBOW N ONTUYECKOWN SNEKTPOHUKN.

B pesynbtate o0CBOeHUS OuCUMNvHBI  “PU3MYECKMEe OCHOBbI  3NEKTPOHUKNT”
0Oy4aloLLNNCs OOSMKEH:

3Hamep!

- Knaccudurkaumio TBepablx Ten Ha MeTansbl, NONyNnPOBOAHUKA, ONSNEKTPUKN, C TOYKU
3pEHNA 30HHOM TEOPWUW; OCHOBHbLIE 3MEKTPUYECKME, MarHUTHble U ONTUYeckue CBOWCTBA
TBEpObIX Tesl, MexaHu3Mbl MpOTEeKaHWs ToKa, OCOBEHHOCTU ONEKTPOHHbIX CBOWCTB
HeynopsiAO4EeHHbIX U aMOP(HbLIX MaTepunaros;

- OCHOBbl QM3WKM Bakyyma, nnas3Mmbl U TBEpAOro Temna, NPUHUUMbI MCNOMb30BaHUA
dunamyeckmx apdeKkToB B Bakyyme, nnasme n TBepAom Tene B npubopax u yCTpoOMUCTBax
BakKyyMHOW, nsiasmMeHHOW, TBepAOTESNTbHON, MUKPOBOJSIHOBOM M ONTUYECKOW 3NEKTPOHUKN, UX
KOHCTPYKLUUK, NnapamMeTpbl N XapakTepUCTUKN N MeTOAbI X MOOENNPOBAHNS;

ymems:

- oueHuBaTb npefenbl NPUMEHMMOCTU KacCUYeCcKoro noaxoda, posfib U BaXHOCTb
KBaHTOBbIX 3EKTOB NPY ONUCaAHNN (PU3NYECKNX NPOLECCOB B ANIEMEHTAX NEKTPOHUKN;

- obecneymBaTb TEXHOMOIMMYECKYD U KOHCTPYKTUBHYH peanu3auuio maTtepuanos U
3N1eMEHTOB 3MEKTPOHHOW TEXHUKM B Npubopax 1 yCTPONCTBAX INEKTPOHUKN;

- NPUMEHATb MeTOoAbl pacyeTa NapamMeTpoB W XapakKTepUCTUK, MOAENMPOBaHUS U
NPOEKTUPOBaHNA NPUBOPOB M YCTPOMCTB BaKyyMHOW, NIIa3MEHHON, TBEPAOTENBHON,

MMWKPOBOSTHOBOW N ONTUYECKOWN SNEKTPOHUKN.

gradems:

- MeTodaMu KBaHTOBO-MEXaHMYECKOro OMnuUCaHWsa MPOCTENUMX KBAHTOBbLIX CUCTEM,
BXOOSALLNX B COCTaB 3NEKTPOHUKN;

- MeTodaMK 3IKCMepuMMeEHTalbHbIX WUCCMedoBaHUn napamMeTpoB M XapakKTepUCTUK
mMatepuanoB, npubopoB © YCTPOUCTB BaKyyMHOW, Mfa3MeHHOW, TBEpPLAOTENbHON,
MUKPOBOSTHOBOM N ONTUYECKOW 3NEKTPOHUKN, COBPEMEHHBLIMU MPOrpamMMHbLIMU CpeacTBaMm
X MOZENMPOBaHUSA U NPOEKTUPOBaHUS;

MecTto yuyebHOM gucumnnuHbl B cTpykTtype OOI:

Kypc sBnsietca obgasaTtensHon AnCUMNIIMHON BapuatMBHon 4actm Onoka b1
AvcumnnuHel (Mogynu) nogroToskn oby4atowmxcsa no HanpasneHuio 11.03.04 «3nekTpoHuka
N HAHO3NEKTPOHMKaY.

OucumnnuHa “dumsnyeckme OCHOBbI 3NIEKTPOHMKM® OCHOBLIBAETCS Ha OUCLMNIIMHAX
Moaynsa “®dusmka’, gucumnnuHax “TeopeTuyeckne OCHOBbI 3NEKTPOTEXHUKK”, “KBaHToBas

MeXaHunKa u ctaTucTnyeckaa gusmka’, “Onsmka KoOH4EHCUPOBAHHOIO COCTOAHNSA".

KpaTtkoe copepxaHue (AnaakTuyeckune eanHULbl) y4eOGHON ANCLMNIIUHDI:
AuncumnnuHa cocTounTt 13 ABYX pas3nernos:
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1.Pun3nyeckne 0CHOBbI BaKyyMHOW U MNa3MEHHOW 3IEKTPOHUKMW.

Bakyym, noHn3oBaHHbIV ras, nnasma, rasoBblv paspsag. reMeHTapHble npoluecchl npu
B3aMMOOENCTBUN 3NEKTPOHOB U MOHOB. YNpyrne u Heynpyrme coyfapeHus 3feKTPOHOB C
aTomMamMu 1 Mosiekynamu. TepMOo3anekTpoHHasi, aBTOANEKTPOHHAA, BTOPUYHAA 3S1EKTPOHHas,
POTOINEKTPOHHAsA 3aMmuccun. WMoHHO-NnasMeHHoe pacnbineHne. CBoncTBa Nnasmbl.
OrieMeHTapHble npouecchl B nnasme. VoHn3aums npu anekTpoHHoOM yaape. Tepmudeckas
noHmsauma. PdotomoHmsaums. CTyneHyaTble MpoLECChbl NpU BO3BYXOAEHUN W MOHU3aUUK
AneKkTpoHHbIM yaapoMm. Knaccudumkaumna paspsgoB. HecamocTosTenbHbIM ra3oBbin paspsag.
CamocToaTenbHbIN ra3oBbIn paspsd. Tnewowmn paspag. [Jyroson paspsg. Vickposon paspsa.
KopoHHbI paspsag. asopaspsgHas nnasma. Metoabl uccrnegoBaHusa nnasmbl. [Mnasma
HW3KOro M BbICOKOrO AaBreHus.

2. dnsnyeckne OCHOBbLI NOSTYNPOBOOAHUKOB 3NIEKTPOHUKN.

OcCHOBHble CBOMCTBa NOMynNpPoBOAHMKOB. KpeMHUA U repMaHui: XMMUYECKUE CBSA3W;
KpUCTannmyeckoe CTpOeHME; OCOBEHHOCTM 30HHOW CTPYKTYPbl; OCHOBHble  (PM3MKO-
XUMUYECKNE,  JNeKTpuyeckme W ONTUYecKMe  CBOWCTBa, MNOBedeHVWe  NpUMecen.
Knaccuduvkauma nonynpoBO4HMKOBLIX MaTtepuarioB Nno CocTtaBy, BHYTPEHHEMY CTPOEHUIO U
csonctBaM. Cob6CTBEHHBIN MONYNPOBOAHNK U COBCTBEHHAS 3MNEKTPONPOBOAHOCTb. BrvsHue
npumMecen Ha anekTpudeckme CBOMCTBA MONYNPOBOAHUKOB. MexaHnsmbl paccesHus
HocuTenen 3apaga. TemnepatypHas  3aBUMCMMOCTb  MPOBOAMMOCTW.  bunonapHas
NPOBOAMMOCTb. 3aBUCUMOCTb MOSNTOXEHNA YPOBHS PepMmn OT KOHUEHTpauum Hocutenen m
TemnepaTypbl. ONeKTponpoBOgHOCTb nonynpoBOAHNKOB. MposBogMmocTb no
pacrnpoCTpaHeHHbIM N NIOKaNM30BaHHbIM COCTOSAHUAM. HepaBHOBECHbIE HOCUTENWU 3apsida B
nonynpoBogHukax. 'eHepaums n pekombnHaums. Bpems xnsHn Hocutenen 3apsiga. OddekT
Xonna, MarHeToConpoTUBIIEHNE U TEPMOINEKTPUYECKNE ABMNEHUS. DNEeKTPoOnpPoBOAHOCTbL B
CWMbHOM  3MneKTpU4eckoM nofne. HepaBHOBECHblIE COCTOSIHUS B MNOSYNPOBOOHUKAX,
MexaHu3Mbl U napameTpbl pekombuHaumm. OnTuyeckne N (POTOINEKTPUYECKNE CBOMCTBA
NnonynpoBOAHWKOB.  [MaNeKTpukn, nonspusauuns, AudanekTpudeckas nNpOHULLAEMOCTb.
YacToTHas 3aBUCMMOCTb. [1be309NEKTPUKN, MMPOINEKTPUKN, CErHETOINEKTPUKM.

PopMbl TEKyLLEeN aTTecTaummn: nabopatopHble paboTbl, YCTHbIA ONPOC, KypcoBas paboTa.
dopma NpoMeXXyTOYHOM aTTecTaLuuu: 3ader.

Koabl c¢opmupyembix komneteHumn: [lpouecc m3yyeHus OUCUMNIIMHBLI HanpaefeH Ha
dopMmnpoBaHne anNemMeHToB crneayowmnx komneteHumn B cootsetcteumn ¢ ®roC BO n OOl
BO no gaHHoMy HanpaBneHuo noarotToBkn (cneuyunansHoctn): OMNK-7; MNK-1, 2, 5

B51.B.0O1.7 TBepaotenbHasi 3NeKTPOHUKA

Llenu n 3agaum gaucumnnuHbl: JucumnnmHa opmumpyeT y obyyarowmxcs 3HaHUSa 1 yMEHUS,
Heobxoaumble Ona ocBoeHust gucumnnuHbl B3.B.OL.7 [MpoekTupoBaHue MWHTEerpanbHbIX
CXeM, a TaKkKe Npu BbINOSTHEHUN KYPCOBbLIX U ANUNITIOMHbIX paboT [1ns ycnewHoro 0CBOeHuns
ANCUMNNHBLI Heobxoaumo 3HaHue aumcumnnvH B3.5.9 MaTtepuanbl 3MEKTPOHHOW TEXHUKW,
B63.6.7 ®nsnka KOHAEHCMPOBAHHOIO COCTOSIHUS.

Llenb — dpopMmpoBaHnst Komnnekca 3HaHU U yMeHUin, HeobXoANMbIX 419 NOHMMaHUSA
PU3NYECKMX OCHOB (PYHKLMOHMPOBAHUSA NPMOOPOB SNEKTPOHUKK, a Takke AN MOAenMpoBa-
HUS UX paboTbl U NPOEKTUPOBAHUSA KOHCTPYKLUMN.

3agaun OuCUMNNUHBI — WU3YYEHME OCHOB (PU3NKM Bakyyma W nnasmbl, puanveckmnx
SIBMIEHMA N MPOLIECCOB, NeXalimMx B OCHOBE NpUHUMMNOB paboTbl NpUOOpPOB M YCTPOUCTB
BaKyyMHOW UM Mra3MeHHOM 3SIEKTPOHUKU; U3yYeHne PU3N4ecKnx rnpoLeccoB U 3aKOHOB,
nexawux B OCHOBE MPUHLNMNOB AENCTBUA NONYNPOBOAHUKOBbLIX NPMOOPOB, 1 onpeaensaioLwmnx
XapaKTepPUCTUKN n napameTpbl 3TUX npudopos; dopmmpoBaHue HaBbIKOB
3KCrNepUMeEHTanbHbIX UCCNeAoBaHNN U TEXHUKN U3MEPEHUN XapaKTEPUCTUK N napamMeTpoB
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nonynpoBOAHUKOBbLIX NPUBOPOB.
B pesynbTaTte 0CBOEHMS AUCUUNNNHBI OBY4atoLWLMIACA AOIDKEH:

3Hamb: OCHOBbI (PU3MKK Bakyyma, nra3mMbl U TBEPAOro Tena; NpUHUUNLI UCNosib30BaHUS
dusnyeckmx acpdeKToB B Bakyyme, nnasme u B TBepaoM Tene B npubopax n yCTponcTBax
BakKyyMHOW, nsiasmMeHHOW, TBepAOTESNTbHON, MUKPOBOSIHOBOM M ONTUYECKOW 3NEKTPOHUKN; UX
KOHCTPYKLUWUK, NapamMeTpbl N XapakTepPUCTUKN N METOAbI X MOOENNPOBAHNS;

ymemb: NPUMEHATb METOAbl pacyeTa napaMeTpoB U XapakTepPUCTUK, MOOENMPOBAHNA U
NPOEeKTMpOBaHNS NpuBOpPOB WM YCTPONCTB BaKyyMHOW, MNfa3MEHHON, TBepaoTerbHOW,
MUKPOBOSTHOBOM M ONTUYECKOMN INEKTPOHMKN U HAHOINEKTPOHUKMW.

grradems: MeTo4aMn SKCNepUMEHTasbHbIX UCCeA0BaHN NapaMeTpoB U XapakTepUCTUK
mMatepuanoB, npubopoB W YCTPOUCTB BaKyyMHOW, Mfa3MeHHOW, TBepAOTENbHON,
MWKPOBOSTHOBOM W ONTUYECKOW 3MEKTPOHUKM WU HAHO3MEKTPOHUKW, COBPEMEHHBLIMU
NporpaMMHbIMU CPeACcTBaMMN UX MOAENUPOBAHMS U NPOEKTUPOBAHUS.

npuobpecmu ornbim dessmeribHOCMu: NPOEKTHO-KOHCTPYKTOPCKOMN, Hay4Ho-
nccnegoBaTebCKoN.

MecTo yuebHOM aucumnnuHbl B cTpykType OOI:

Kypc siBnsietca obsasatensHoOn ANCUMMNINMHON BapuaTuMBHOM YacTn 6noka b1 ducumnnuHel
(mogynu) nogrotoBkn oby4vatrowmxca no HanpasneHuto 11.03.04 «OnekTpoHuKa N HaHO3NEeK-
TPOHMKaY.

KpaTkoe copgepxaHue (amaakTuvyeckme eguHuubl) y4eOHOW gucumnnuHbl: JucumnnmHa
cocTouT 13 naTu pasgenos. Pasgen 1. OcHoBbI NONYNPOBOAHUKOBOM 3MEKTPOHUKK. [lony-
NPOBOAHMKOBbIE AMOAbI, BUNONAPHBIE TPAH3UCTOPbLI U TUPUCTOPLI. oneBble TPaH3UCTOPbI U
npubopbl C 3apagoBoON CBA3bKD. PasHOBMOHOCTU NOMYyNpPOBOAHUKOBLIX NPMOOPOB, MpUHLUMN
AENCTBMS, OCHOBHbIE NapaMeTpbl U XapaKTepUCTMKK, obnactn npumeHeHnsa. SPICE-mogenu
NnoslynpoBOAHUKOBbLIX MpUBopoB. TepmoaneKkTpuyeckne M ranbBaHOMarHUTHblE NpUBopbI U
ycTporcTtea. Cunosble NonynpoBogHMKOBbLIE NPUOOPBLI 1 NpUBopbl Ans paboTbl Npy 3KCTpe-
ManbHbIX Temnepatypax. OCOBGeHHOCTM MHTerpanbHbIX NONYNPOBOAHNKOBBLIX Npubopos. On-
TMMKn3aums napameTpoB npmnbopos npu SPICE-moaenmpoBaHmmn. OCHOBbI CXEMOTEXHNYECKO-
ro M TOMOMOMMYECKOro MNPOEKTUPOBAHUA WHTErpasibHbIX cxemM. dPusmyeckne orpaHuyeHus
MUKPOMUHUATIOPU3aUUN UHTErpasnbHbIX ar1ieMeHTOB. Pr3nyeckne 0CHOBbI KOPOTKOKaHANbHbIX
adppekroB B MAMM-TpaH3auctopax. MNpubopbl nonynposogHukoson CBY-anekTpoHukn. RC un
RLC-mogenn wmexcoeaunHeHun. JlaBuHHO-NponeTHble aumoabl M guoabl [aHHa. Mefll-
TpaH3ncTopbl Ha ocHoBe GaAs. HEMP-TpaHaucTopbl. HBT-TpaH3uctopsbl. Si-Ge-TexHOMNorms.
Yeunutenu n reHepatopbl MUKPOBOSIH Ha MOMyNpOBOAHMKOBBIX AMOOAX WM TpaH3UCTopax.
Wymbl B CBY npubopax n ycrponcteax. Pasgen 2. OCHOBbI KBAQHTOBOW M ONTUYECKOMW 3feK-
TPOHUKN. CNOHTAHHOE U BbIHYXXOEHHOE U3NyYeHUe, KOIPPUUMEHTbI DNHLWITENHA; NPUHLMI
paboTbl Ma3epoB M Nla3epoB; MHBEPCUSA HACENEHHOCTEN; ABYX-, TPEX- U YeTblpexXypOBHEBLIE
cxembl paboTbl; MeToabl Hakavykn. OnTuyeckme pe3oHaTopbl, UX OCHOBHbIE TUMbl U XapaKTe-
PUCTUKK; COBCTBEHHbIE TUMbI KonebaHun — moabl, Mayccosbl Nydku. [Mpnbopbl oNTUYecKoro
AnanasoHa: rasoBble nasepbl, X 0OCOBEHHOCTN U XapaKTePUCTUKK; rasopaspsgHble nasepbl
Ha CMecu rennsa n HeoHa; MOoNeKynapHble fiasepbl; ra3oguHaMmyeckme nasepbl; AKCUMEPHbIE
nasepbl. TBepaoTeNnbHbIE Nasepbl, X 0COBEHHOCTU U XapakTepUCTUKK: pyOMHOBLIN Nnasep,
nasepbl Ha KpucTannax u cteknax, akTMBMPOBaHHbIX HEOAUMOM, BOSIOKOHHbIE YCUMUTENN U
nasepsbl. XKngkocTHble nasepbl Ha opraHudeckux kpacutensax. [onynpoBogHUKOBbIE CBETO-
anoabl U nasepbl, UX OCOBEHHOCTU U XapakTEPUCTUKN. NHXEKUMOHHAA 3NeKTPOontoMUHEC-
LeHUMs, yCrioBMe MHBEPCUN B NOSYNpoBOAHUKAX, KBa3nypoBHu depmun. AKTUBHbIE MaTepua-
nbl CBETOAMOO0B M MHXEKUMOHHbIX nasepoB. [eTepocBeToanoabl 1 reteponasepsbl. Mony-
NPOBOOHUKOBbIE (POTONPUEMHUKN: POTOPE3UCTOPLI, dpoToamoabl, p-i-n-potoguoabl n na-
BMHHbIE (POTOAMOAbI, CONHEYHble (POTO3ANEeMeHTbl, POTOTpaH3nCTopbl. ONTPOHbLI. MeToab!
MoAaynsaumMmn onTudeckoro msnyyeHus. Pasgen 3. OCHOBbI BakyyMHOW 3MeKTPOHUKW. Buabl
3NEKTPOHHOM 3MUCCUN. DMUTTEPLI CBOBOAHbBIX 3NEKTPOHOB. YCTPONCTBA ynpaBneHnsa noTo-
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KOM 3MeKTPOHOB. [leTekTnpoBaHMe 3aNeKTPOHHOro NoToKa. ONEKTPOHHbIE NlaMmbl. BakyymMHble
CBY-npunbopbl: anekTpoHHble namnbl CBY, KNMCTPOHbI. DNEKTpOHHO-ny4YeBble Npnbopbl. Po-
TOSNEKTPOHHbIE MNPUBOPBI: BakyyMHble (QOTO3NEMEHTbI, (POTOINMEKTPOHHbBIE YMHOXUTENM.
Pasgen 4. OcHOBbI Nfia3MeHHOW 3MEKTPOHUKU. TUnbl 9NEeKTpU4ecKnXx paspsgoB B rasax.
BonbT-amnepHasa xapakrepuctunka rasosoro paspsga. Kputepun TayHceHpa. Kpusble Nawe-
Ha. CYMHXPOTPOHHOE M LIMKITOTPOHHOE M3nyyeHune. MNaccuBHble M akTUBHbIE METOAb! AMarHo-
CTUKM nnasmbl. [[a3opaspsgHble npubopsbl. Pasgen 5. OcHOBbI (hyHKLMOHANBHOW 3N1EKTPOHU-
kn. Mpnbopbl ¢ 3apsposon ceasbio (M3C). Yctponctea Ha ocHose [M3C. JInHum 3agepxku.
Yctponctea npeobpasoBaHns nsobpaxeHusi. Punbtpbl. PUsnyeckne oCHOBbI PYHKLMOHAMb-
HOW aKyCTO3MEKTPOHMKN. [peaMeT akyCTOSNEKTPOHMKN. TuMbl MOBEPXHOCTHBLIX aKyCTUYECKMX
BonH (MAB). MaTtepuanbl akycToanekTpoHukn. Cnocobbl Bo3byxaeHus v ynpasneHuns MNMAB.
AkycToanekTpuyecknin adpcpekt. Mpnbopbl PYHKUNOHANBHOW aKyCTOANEKTPOHUKA. JIMHUKM 3a-
aepxkn. dunbTpbl. AKycToonTnyeckme npeobpasoBatenu naobpaxeHus. AtteHoatopbl. Pa-
3oBpaLartenn. PyHKLMOHAmNbHbIE YCTPOWCTBA Ha OCHOBE OTpULATENIbHOrO OOGBEMHOrO CO-
npoTtusnenms. OAMN n OOC. Ouoabl ¢ S-obpasHon BAX. ®yHKUMOHANbHbIE YCTPONCTBA Ha
OCHOBe S-Anoa0B.

Koabl chopmupyembix komneTeHuum: [lpouecc M3yyeHnsa AUCUUNNUHBbI HanpasfeH Ha
dopMmnpoBaHne aNEMEHTOB crneayoLmnx komneTeHumn B cootsetcteumn ¢ rocC BO n OOTI
BO no gaHHoMy HanpasneHuto noarotoBku (cneuynaneHoctn): ONMK-7; MK-2, 5

PopMbI TEKyLLeN aTTecTaummn: nabopatopHble paboTbl, YCTHBIN ONPOC, KypcoBas paboTa.
PopMbl NPOMEXYTOHYHOM aTTecTaummn: OuddepeHUNpPOoBaHHbIN 3a4eT (6cemecTp); aK3a-
MeH (7 cemecTp).

51.B.01.8 HaHoanekTpoHUkKa

Llenu n 3agaum aucumnnuusbl: Llenb aucumnnmHbl cCOCTOMT B (0OPMUPOBAHUM CUCTE-

MaTUYECKNX 3HAHWA N (PyHOAMEHTarnbHbIX NPUHLMMNOB, ONPEeaEensoWnX CTPYKTYpY KBaHTO-
BbIX HU3KOpPA3MeEPHbIX CUCTEM, a TakkKe B U3YYEHUWN SIBMIEHUA U NPOLECCOB B HAHOCTPYKTY-
pax, UCnonb3yLwwmxcs npu paspabotke NpubopoB HaHOINEKTPOHMKKU. [pn n3yyeHumn Kypca
CTaBsATCA criefyroLume OCHOBHbIE 3afayun: nosiydeHne npeactaBneHnn 0 (PUsndecknx naesx
N NpUYHUMNAxX COBPEMEHHOW HaHO3NEKTPOHMKKN; (hPOPMUPOBAHME KOMMIIEKCA TEOPEeTUYECKMX
3HaHUN O (PU3BNYECKNUX CBOMCTBAX HAHOIMEKTPOHHBIX CUCTEM, BXKHENLINX PU3NYECKMX NPO-
Leccax n BNeHnax, CoOCTaBnAwLWMX byHAAMEHTalNbHYI0 OCHOBY HaHO3MEKTPOHUKN; 3HAKOM-
CTBO C CYLLECTBYHOLLMMUN MOLENAMMU, TEOPUAMMU PA3SIUYHBIX (PUBNYECKUX ABFIEHUN U OCHOB-
HbIMW 061aCTAMU NPUMEHEHUS HAHOJMNEKTPOHHbIX CTPYKTYP.
Mecto y4yebHOM aucumnnuHbl B cTpyktype OOIl: Kypc asnsetca obssaTenbHOM gucuu-
NIVHOM BapuaTMBHOM YacTu 6noka b1 AducumnnuHbl (Moaynu) NoaroToBkn oby4daromxcs
no HanpaeneHunto 11.03.04 «3NeKTPOHMKA U HAHOJMNEKTPOHMUKAY, NS ee YCBOeHUs TpebyroT-
CH 3HaHus, (bopMUpYEMbIE B pamMKax KYpCOB KBAHTOBOW MEXaHWKU U CTaTUCTUYeCKOon pursun-
KN, PU3NYECKNX OCHOB INIEKTPOHUKN, MaTeEpPUasioB INEKTPOHHOW TEXHUKN.

KpaTkoe coaepxaHue (AMpakTU4YecKMe eAuHULbI) y4eOHOM AUCUUMNNUHBLIL: [uc-
uunnMHa cocTouT M3 BocbMK pasgenoB. Pasgen 1. BeegeHue. PasvepHoe KBaHTOBaHMe.
OCHOBHbIE TUMbI HAHOCTPYKTYP N NX KBAHTOBO-MexaHunyeckne mogenn. KBaHToBbIn KOHban-
HMEHT U pa3MepHOCTb 3NIEKTPOHHON cucTemMbl. PasmepHoe KBaHTOBaHWeE. YcnoBust Habnto-
AEHUS1 KBaHTOBO-pa3MepHbIX 3hdeKTOB. ANeMeHTapHble HAaHOCTPYKTYPbl: KBAHTOBbLIE SIMbl,
KBAQHTOBblE€ HWUTU, KBAHTOBblE TOYKW, MONYMNPOBOAHUKOBbIE CBEPXPELUEeTKM U UX KBAHTOBO-
MexaHunyeckune mogenun. Pasgen 2. OQnekTpoHHbIE CBOMCTBA KBAHTOBbLIX HAHOCTPYKTYP. OHEp-
reTM4eCKM CrnexkTp U BONHOBbIE OYHKUUK ABymMepHoro (2D), ogHomepHoro (1D) n Hynbmep-
Horo (0OD) anekTpoHHOro rasa. OnucaHue 3NEeKTPOHHbIX COCTOSIHUM MeToooM orunbatoLlen.
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OCHOBHbIE TUMbI N 3HEPreTUYECKNn CnekTp ceepxpeluetok. MoaynMpoBaHHOe nernposaHue.
[MoneBble TPaH3UCTOPbLI Ha ANEKTPOHAX C BbICOKOW MOABWMXHOCTLIO. CTaTUCTMKa HocuTenemn
3apsga B cuctemMax NoHWXKeHHOW pasMepHOCTU. PasmepHas ocumnnauusa nioTHOCTU KBaHTO-
BbIX COCTOSIHUM U (pu3andeckux cBoncts 2D- anekTpoHHoro rasa. Pasgen 3. KuHeTtudeckue
adpdpeKkTbl B HAHOCTPYKTYpax; KeaHToBbIN adhdekT Xomna. KunHeTuyeckne siBneHusi B OBY-
MepHbIX CTPYKTYpax n ceBepxpelueTtkax. KsaHtoBaHue JlaHgay n ocuunnauyuu BaHnbe - LWTap-
Ka. LlenoyncneHHbin kBaHToBbIN adhdekT Xonna (LUK3X). Ycnosus HabnogeHnsa n pesynbTa-
Tbl 3KCNnepuMeHTa. NposaBneHne MMpPOBbIX NOCTOSHHLIX (€, h). SddekTbl NnokanMsaunn n mx
ponb B LUIKOX. AprymeHTbl JladonnHa. [Apob6HbIN KBaHTOBLINM 3ddeKkT Xonna u ero nHTepnpe-
Taumda. CTpykTypa KBAHTOBOWM >XMAKOCTU KaK OCHOBHOIMO CUIMbHO KOPPESIMPOBaHHOIO COCTOSA-
HUSA OBYMEPHOrO 3M1EKTPOHHOMO rasa B CU/IbHOM MarHMTHOM rMofie U CBOWCTBA ee afemeH-
TapHbIX BO30yxaeHun. [pobHble 3apagbl 1 KOMMNO3UTHble bepMuoHbl. Pasaen 4. UHTepde-
pPEHUMOHHbIE U Me3ocKonuyeckne adpeKkTbl B HAHOCTPYKTypax. bannuctuyecknin tpaHc-
nopT. Me3ockonuyeckne cuUcTembl. TpaHCNOPT HOCUTENEN B Y3KUX KaHanax v KBaHTOBaHWe
NpPoBOANMOCTN. KBAHTOBLIA TOYEYHbIN KOHTaKT. PONb KOHTAKTOB 45151 HAHOCTPYKTYpP. KBaHTO-
BO- MHTEpPdEPEHUMOHHbIE ABMNEHUA U Yy4eT Me30ocKonnyecknx addekToB. bannucTndeckun
TpaHcnopT. lMpnbopbl Ha ocHoBe Gannuctuyeckoro TpaHcnopTa. Pasgen 5. Ontunyeckue
CBOMCTBA KBaAHTOBbIX HAHOCTPYKTYp. [eTeponasepbl Ha KBAHTOBbLIX SIMaxX WU KBAHTOBbLIX TOY-
kax. OnTuka KBaHTOBbIX CTPYKTYp. BepoaTHOCTb nepexoda B Nore 3rekTpoMarHUTHOW BOSI-
Hbl. [paBuna otbopa. BO3MOXHOCTb ynpaBneHna onTU4YeCKUMM napamMeTpamu B LUMPOKUX
npegenax. ®oToHHble KpucTannbl. BoO3MOXHOCTbL peanusauum nasepHon reHepauum B He-
NpepbLIBHOM pexume Npu KOMHaTHOM TemnepaType. KackagHble nasepbl Ha MeXOy30HHbIX
nepexogax B CUCTEME KBaHTOBbIX IM U KBAHTOBbIX Toyek. Pasgen 6. Pe3oHaHCHOe TyHHenu-
poBaHue n npubopbl Ha ero ocHoBe. BbIBOA ycrnoBui Ongd peanusauum TYHHENUMpoOBaHUA C
€ONHNYHON BEPOATHOCTbI. OMPMEKT PE30HaAHCHOro TYHHENMpPoBaHUSA B AByx6apbepHom
CTPYKTYpe C KBAHTOBOW SIMOM M B MHOrobapbepHbIX KBAHTOBbLIX CTpykTypax. BAX aByx- u
MHoro6apbepHbIX CTPYKTYp. Mpnbopbl HA OCHOBE pPe30HAHCHOro TyHHenupoBaHud. Pasgen 7.
TyHHenupoBaHue B YCrOBUSX KyFNOHOBCKOW Onokaabl. OQHOSNEKTpOHUKA. 3anupaHue TyH-
HENbHOro TOKa 3a CYET yBENUYEHUSI KyJIOHOBCKOW 3HEprum cuctembl npu gobasneHnm ogHo-
ro anekTpoHa. Ycnosus HabnogeHnsa apdekra. BAX aCUMMETPUYHOIO TYHHENBbHOIO KOHTaK-
Ta 0e3 3arBopa. MexaHmam obGpasoBaHus cTyneHen. OAQHOSMEKTPOHHbLIA TPaH3UCTOP.
YcTponctea Ha OCHOBE OAHO3MEKTPOHHbBIX TPAH3UCTOPOB. HOBbIE TUMbI ANIEKTPOHHLIX CXEM.
Pasgen 8. MarHuTHble HaHOCTPYKTYpbl. CAMHTPOHMKA. MNepcnekTuBbl HAHOSNEKTPOHUKN. K-
raHTCKOE€ MarHeToCONpPOTUBIIEHNE HAHOCTPYKTYP, COCTOSALLNX U3 YepeayrLmnXcs MarHUTHbIX
N HEMarHUTHbIX CIOEB; 3fIEMEHTbI 3anncu, XpaHeHUs U CYUTbIBaHUA UHGopmaumnn. NHxek-
LMS CMMHOBBIX TOKOB Kak OCHOBA HOBOIO Krnacca npubopoB; KBAHTOBbLIN KOMMNbIOTEP.

Koabl chopmupyembix komneTeHuum: [lpouecc u3yyeHUsa AUCUUNNUHBbI HanpasfeH Ha
dopMmnpoBaHne aNEMEHTOB crneaylwmnx komneTeHumn B coorsetcteumn ¢ roC BO n OOl
BO no gaHHomy HanpasneHuto nogrotosku: OMNK-2, 7; MK-1

®dopmbI TeKyLLen aTTecTauumn: oT4eThbl N0 labopaTopHbIM paboTam, onpoc.
dopmMa NpoMeXyTOYHOM aTTecTaLun: 3K3aMeH.

51.B.0[1.9 OcHOBbLI NPOEKTUPOBAHUSA INEKTPOHHON KOMNOHEHTHOW 6a3bl

Llenv n 3agaum gucumnsivHbI:

dopmupoBaHMe 3HaHUA U YMEHUI, HEOBXOOUMBIX 49 aBTOMAaTU3MPOBAHHOIO NPOEK-
TMPOBAHNA 3NEKTPOHHOW KOMMOHEHTHOW 6a3sbl. M3yyeHne n ocBoeHne COBPEMEHHbIX METO-
AOB 1N MapLIpyTOB MPOEKTUPOBAHUS, CPeaCTB 1 CrNocoboB aBTOMaTtM3aLumm npouecca npoek-
TMpoBaHus. PopMMpoOBaHME U 3aKpensneHne HaBblKOB MPOEKTUPOBAHUA C UCMONb30BaHMEM
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COBPEMEHHbIX MPOrpaMMHbIX SI3bIKOB OMMWCAHMS U NPOEKTUPOBAHUS 3NEKTPOHHOM KOMMO-
HeHTHOW 6a3bl.

B pesynbTaTte 0CBOEHMS AMCLMNNNHBI 00YYatoLLMNCA OOIDKEH:
3HaTb: OOLY0 XapakTepUCTMKYy MNpoLecca NPOEKTUPOBAHWUSA, BOCXOAdALLEE W HUCXoAsLiee
NPOEKTUPOBaHWE, METOAbI U 3Tanbl MPOEKTUPOBAHMS;
yMeTb: BblOMpaTb M ONMCbIBaTb MOLENW 3NEKTPOHHOW KOMMOHEHTOW 6a3bl Ha pasnunyHbIX
aTanax NpPOEeKTMPOBaHUSA C y4eTOM BbIOpaAHHOro MapLupyTa NPOEeKTUpOBaHWs; paboTaTb C
TEXHUYECKMMMU U NporpaMmMHbIMK CpeaCcTBaMM peanuaaimm NpoLeccoB NPOeKTUPOBaHMUS;
BnageTb: HaBblkaMW MCMOMb30BaHUS TEXHUYECKUX W NMPOrpaMMHbIX CPeacTB peanu3auuun
NpoLLECCOB MPOEKTUPOBAHUS; A3blkaMW OMUCAHUA U NPOEKTMPOBAHUS COBPEMEHHOWN 3nek-
TPOHHOW KOMMNOHEHTHOWN 6a3sbl.

Mecto y4yebHOM aucumnnuHbl B cTpykTtype OOIN: Kypc siBnseTcs obasatenbHOM gucum-
NAMHOW BapuaTuBHOM 4Yactn 6roka b1 [OucumnnuHbl (MOAaynu) NnogroToBkM oby4varoLimxcs
no HanpasneHuto 11.03.04 «OnNeKkTpoHMKa N HAHOINEKTPOHUKAY.

KpaTkoe copgepxaHue (AmaakTuvyeckme eamHuubl) y4eOHOW gucumnnuHbl: JucuunnmHa
cocTouT n3 cemu pasgenos. Pasgen 1. Obuwas xapaktepuctmka npouecca npoekTUpoBaHUs.
Pasgen 2. MapLwpyTbl 1 aTanbl npoekTupoBaHus. Pasgen 3. Cpeacrea aBToMaTtuanpoBaHHO-
ro npoektTupoBaHus. Pasgen 4. Mogenn KOMMNOHEHTOB 3NEKTPOHHbIX cxeM. Pasgen 5. ABTo-
MaTtmsaumns PyHKLUNOHANBbHO-ITOMMYECKOro U CXEMOTEXHNUYECKOTO NPOEKTUPOBAHNA INEKTPOH-
HbIX cxem. Pasgen 6. ABTomatmnsaumsi TONONOrM4eckoro NPOEKTUPOBaHNA SNEKTPOHHOW KOM-
noHeHTon 6asbl. Paszgen 7. A3blkM NPOEKTUPOBaHMS BLICOKOrO YPOBHS.

Koabl popmupyembix komneteHuun: OlK-7, 9; MNMK-5
PopMbl TeKyLlen aTTecTaumm: oTyeTbl No nabopaTopHbIM paboTam, TeCTMpoBaHue, pede-
paTbl, Onpoc.

dopma NPoOMeXyTOYHOM aTTecTauumu: 3ayer.

B51.B.0[1.10 TeopeTudeckue OCHOBbI INIEKTPOTEXHUKUN

Lienb n3y4yeHns AUCUUNIUHBI.

OcHoBHOW  3apaven N3yvyeHuUss  OUCUMMNINHbBI «TeopeTnyeckne  OCHOBBbI
ANEKTPOTEXHUKM» ABNAeTca opmupoBaHme Yy o0OyYatoLMXCA OCHOBHbIX MOHATUIA U
NOSIOXKEHUN TEOPUN INEKTPUYECKOr0 U MarHUTHOrO nosiern, Teopuu Lenen; OCBOeHue
Ka4yeCTBEHHbIX, aHaNUTUYECKNX, IKCNEPUMEHTANBbHBIX U YNCMEHHBIX METOAOB BPEMEHHOTO U
4YaCTOTHOro aHanu3a npPoLeccoB B NMIMHENHbIX U HENMHENHbIX Liensax.

B pesynbTaTte ocBOEHMSA MCUMNANHBI OBY4YatoLWLMINCA OOSDKEH:

3HaTb: OCHOBHbIE MOHATUA U 3aKOHbI TEOPUM INEKTPUYECKMX N MArHUTHLIX Lenen, me-
TOAbl aHanus3a uenen NOCTOAHHOrO M NepeMeHHOro Toka B CTauMOHAapHbIX U NepexoaHbIX
pexunmax, dHepreTMyeckme COOTHOLIEHUS B LensX NOCTOSAHHOMO U NePeMEHHOro TokKa.

YMeTb: NPUMEHATb METOAbl BPEMEHHOIO M YaCTOTHOIO aHanuaa ueneun gnsg Haxoxae-
HUSA peakuMn Ha pasnuyHble BuAbl BO3OENCTBUA, NPOM3BOANUTL OLEHKY 3HEepreTuyeckmx no-
KasaTernen yCTpoWCTB, onpeaensatb napamMmeTpbl PEXMMOB N CXEM 3aMeLLEeHUs YCTPOUCTB.

Brnapgetb: TepMuHONOrMen TeopuUM INEKTPUYECKOTO M MarHUTHOrO MOSfen; Teopuu
AMEeKTPUYECKUX U MarHUTHbIX Lenen, MeTogaMy KavyeCTBEHHOro aHanusa uenen, npuknajg-
HbIMM porpamMMamu pacyeTa u MOAENMPOBAHUS ANEKTPUYECKUX Lienen.

MecTto ancumnnuHbl B MoaynbHon cTpyktype OOIN.
Kypc siBnsietca obssatensHoOn ANCUMNANMHON BapuaTMBHOM YacTn 6noka b1 AucumnnuHbl
(mogynu) noarotoBkn obOyvarowmxca no HanpasnenHuto 11.03.04 «BOnekTpoHuka w
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HaHO3MEKTPOHMKa».

CTpyKTypa AUCLUNIINHDI.

IdvcuunnuHa coctonT M3 BocbMK pasgenoB. Pasgen 1. BeBegeHne. JnekTpocTaTuka.
Pasgen 2. Qnektpuyeckne uenn noctostHHoro Toka. Pasgen 3. MaruutHoe none. Pasgen 4.
AneKTpuyeckmne Lenn npu rapMoHMYecknx Bosgencteusx. Pasgen 5. lNepexoaHble npouecchol
B NIMHENHbIX aneKkTpuyecknx uensx. Pasgen 6. YeTbipexnontocHukn. Pasgen 7. HennHenHble
uenun. Pasgen 8. CoBpemMeHHble METOAbI pacyeTa INeKTPUYECKUX Lenen.

TpeboBaHus K pe3ynbTaTamMm OCBOEHUA AUCLIMNIIUHDI.

Mpouecc nayyeHns aMcumnnHbl HanpaefeH Ha hopMMpoBaHME ANIEMEHTOB Creayto-
wnx komneteHumn B cootseTcTBumn ¢ PrOC BO n OOl BO no gaHHOMY HanpasneHuo nog-
rotoBku (cneyunanoHocTtn): OlK-3; MK-5.

PopMbl TEeKyLen aTTecTauuu: oT4yeTbl No nabopartopHbiM paboTtam, onpoc, Kypcosasi pa-
bota (4 cemecTp).
PopMbl NPOMEXYTOYHOMN aTTecTaummn: 3a4eT (3 cemecTp), ak3ameH (4 cemecTp).

B51.B.0.11 UHXXeHepHast  KOMNbIOTepHas rpaduka

Llenu n 3apgaum gucumnnuHbI:
Llenbto gaHHOM OMCUMNNNHBI ABNSieTCS BBeAeHMEe 0by4vatoLmxcsa B Kpyr COBPEMEHHbLIX METO-
AO0B 1 CpeacTB co3faHms U 06paboTkn n3obpakeHnin ¢ NOMOLLbI NporpamMMHO-annapaTHbIX
BblYNCIUTENBHbIX KOMMEKCOB.
OcHoBHbIe 3a4aun Kypca: ocBOoeHne 6a30BbIX NMOHATUN 1 METOLO0B KOMMBIOTEPHON rpadouKu;
n3ydeHne nonynsipHbiX rpauyeckmx nporpaMm M mMsgaTtenbCKUX CUCTEM; npuobpeTeHue
HaBbIKOB MOArOTOBKM M300paXkeHMn K nybnukaumu, B TOM YUCNe U B SMEKTPOHHOM BUAE;
oBnageHne OCHoBaMW KOMMbIOTEPHOIO An3anHa; 3HaKOMCTBO C pasfnu4yHbiMK cchepammn npu-
MEHEHMS METOA0B M CPeACTB KOMMbIOTEPHOW rpadukn B COBPEMEHHOM ObLLEeCTBE.
B pesynbTarte ocBOEHMSA OMCUMNANHBI 00yYatoLWMNCs AOSMKEH:

3Hamb. [OOCTOMHCTBA W HEOOCTATKM pasfnMyHbiX BWMAOB KOMMBbIOTEPHOM rpadmku,
LBETOBbIE MOAENWN, NanUTPbl, OPMaTbl XpaHEHUS TPadUKN C BO3MOXHOCTbIO NPUMEHEHNS
Pa3nMYHbIX anropuTMOB CXKaTuhsl, BO3MOXHOCTN COBPEMEHHbIX PEAaKTOPOB.

yMemb: NPUMEHSITb CPencTBa KOMMbIOTEPHOW rpadukm Ans O0POPMAEHUST Hay4HO-
nccnepoBartenbCckux, GakanaBpckux paboT, ona BuM3yanusauuMu LaHHbIX, MOJTyYEHHbIX B
npodeccrnoHanbHON AeATENbHOCTMW.

gnademsb. HaBblkaMy paboTbl B paCTPOBbLIX M BEKTOPHbIX peAakTopax rpaduku.

MecTo yuyebHOM AucumMnnuHbl B cTpykType OOI:

Kypc siBnsietca obsa3artenbHOn ANCUMMNINMHON BapuaTMBHOM YacTu 6noka b1 ducumnnuHbl
(Mogynun) noarotoBkn oby4aromxcsa no HanpasneHuto 11.03.04 «OneKkTpoHrKa N HaHO3MNeK-
TpoOHUKa». [ns 0CBOEHMS AaHHOW AUCUMMNMHBI TPeBYIOTCA 3HaHUS, YMEHUS U KOMNETEHLMM
dopMmpyemMble B pamKax LLKOSbHOIo Kypca MHGOPMaTUKN U MaTEMATUKMN.

KpaTtkoe copepxaHue (AnaakTuyeckue eanHuULbl) y4eOGHON ANCLMNIIUHDI:

OucumnnuHa coctouT n3 cemn pasgenoB. Pasgen 1. O6nactn npyuMeHeHNs1 KOMMbOTEPHOM
rpacukn. Pasgen 2. PactpoBas, BektopHasa U dpaktanbHas rpadpuka. Pasgen 3. LiBeTo-
Bble mogenu. Pasgen 4. dopmaTtbl XxpaHeHus rpadudeckon nHgopmaumu. Pasgen 5. Pact-
poBble, BEKTOPHblE peaakTopbl, nporpaMmmbl BepcTkn. Pasgen 6. AnnapaTHble cpeacTBa
KoMnbOTEpHOW rpadomkn. Pasgen 7. IHxXeHepHas 1 KoMnbloTepHaa rpaduka B npodeccmo-
HalrbHOW OEeATENbHOCTM.
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Koabl popmunpyemMbix KoMneTeHUUN:

Mpouecc n3yyvyeHna AUCLMNIMHBLI HanpaBneH Ha (POPMUPOBAHWE JMEMEHTOB CReayloLmx
komneTteHumn B cootBeTcTBUM ¢ PrOC BO 1 OOI BO no gaHHOMY HanpaBfeHuo NoLgroTos-
kn (cneuunaneHocTn): OlK-4; MNK-6

dopmbl TeKyLLer aTTecTauumn: oT4eThbl No flabopaTopHbIM paboTam, onpoc, pedepaThbl
dopma NPoOMeXyTO4YHOM aTTecTaLun: 3K3aMeH.

B51.B.0[1.12 CxeMoTexHuKa

Llenu v 3apauv AMCUUNINHbBI:
Llenbto ocBoeHuns aucumnivHbl SBRsieTcs (hopmupoBaHvMe npeacTaBneHna o6 OCHoBax
NOCTPOEHNS, PYHKUMOHUPOBAHUSA, N MeTodax NpoekTupoBaHusa uudposbix NC, HayuuTb
aHanu3anpoBaTb WX CTPYKTYPY, BbIMOMHATE CUHTE3 LMPPOBLIX aBTOMATOB MO 3aJaHHOMY
NOrMYecKkoMy OMNUCaHUIO WX MOBEAEHUS U WUCMNONb30BaTb UUAPOBbIE TEXHONOMMU AN
peanusaunun MUMKPO— N HAHOSNEKTPOHHbIX BbIYUCIIUTENBHBIX YCTPOWCTB.
B pesynbTate ocBOEHMSA OMCUMNANHBI 0BYYatoLWMNCS OOMKEH:

3Hamb. NOrNYECKNE N CXEMOTEXHNYECKNE OCHOBLI LIM(PPOBBIX TEXHONOMMIK, MeToAbl
OMNUCaHUSA PEXUMOB OYHKLNOHNUPOBAHMUS NTOMMYECKNX SNEMEHTOB N (PYHKLMOHaNbHbLIX 610KOB
UM POBLIX YCTPOMUCTB, a TakKe OCHOBHbIE MPUEMbI UX CXEMOTEXHUYECKON peanuaauuu;

ymMemb: WCMNONb30BaTb KapTbl MWHTEPMOB A9 MUHUMMU3AUMM  FIOrMYECKUX
BblpaXXeHWK, BbINOSHATL ONTUMAaribHOE MPOeKTUpoBaHMe (PYHKUMOHarbHbIX 6nokoB LY K— u
M-Tuvna, wucnonb3oBaTb CroBapHble NpeobpasoBaHNA MpU  NOCTPOEHUN  LMAPOBbIX
aBTOMAaTOB;

g/1ademsb: HaBblkamMn BbIOOpPa U NOCTPOEHUS ONTUMANbHbIX CTPYKTYPHbIX cxem LIY
npw BbINONHEHUM 3aaHHbIX TpeboBaHun T3.

Mecto y4yebHOM aucumnnuHbl B cTpyktype OOIN: Kypc sBnseTcs obsasaTenbHOM gucuu-
NAMHOM BapuaTMBHOM YacTu 6noka b1 [AducumnnuHbl (Moaynu) NoaroToBkn oby4daromxcs
no HanpasnieHnto 11.03.04 «BnekTpoHMKa U HAHOANEKTPOHMKA Y.
[na ocBoeHua JaHHOW OMCUMNANHBI TPeByloTCa 3HAHUSA, YMEHUS N KOMNeTeHumu, opmu-
pyemble B paMKax KypcoB MaTeMaTUKN N ANIEKTPOHHOWN TEXHUKM.

KpaTkoe copepxaHue (AnaakTuyeckne eanHuULbl) y4eGHON ANCLMNIIUHDI:

OucumnnuHa coctonT m3 wecTtun pasgenos. Pasgen 1. BeeaeHne. OcHoBbl 6yneBon anrebpsbl.
Pasgen 2. Tunbl n napameTpbl norndeckux anemeHtoB. Pasgen 3. Uundposble CTpyKTypbl
kKombunHauunoHHoro tvna. Pasgen 4. LUndposble CTPyKTypbl NocrenoBaTenbHOCTHOMO Tuna.
Pasgen 5. 3anomuHatowme yctponctea. Pasgen 6. MMkponpoLecCopHble CUCTEMBI.

Koabl popmnpyemMbix KOMneTeHUUN:

Mpouecc M3yyeHus OUCUMNNWHBI HanpaBneH Ha (OopMMpOBaHME SMEMEHTOB CreayHLMX
komneteHumn B cootsetcTBum ¢ PrOC BO 1 OOl BO no gaHHOMy HanpaBneHuo noarotos-
kn (cneumanbHocTtu): OlK-3; IMNMK-5

®dopMbl TeKyllern aTrecTaumm: OTYeTbl NO nabopaTopHbIM paboTam, onpoc, pedepaTsl,
KypcoBas pabota (7 cemecTp).
dopmMa NpoMeXXyTOHYHOM aTTecTaLlun: 3K3aMeH.

51.B.00.14 CucreMbl aBTOMaTU3UPOBaAHHOIO NPOEKTUPOBaHUSA UHTErpanbHbIX CXeM

Lenb n3yyeHna AOUNCLUMIINHDBI «npOGKTI/IpOBaHVIe MHTErparibHblIX CXemM» 3aK1io4aeTCA B
CbOpMMpOBaHI/II/I KoMmnnekca 3HaHun B obnactu COBpeMEHHbIX cpeactB 1M MeTonos
pa3pa60TK|/| Kak oTAenbHbIX aneMeHToB NC Tak 1 3aKOHYEHHbIX MUKPO3IJIEKTPOHHbIX 6nokoB
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N y3roB.

B pesynbTate ocBoeHMA gucumMnnHbl 00y4atowmMncs 4OMKEH:

3HaTb: NpUHUMNBI U MeToabl Bblbopa hopM M pasmMepoB ANIEMEHTOB COBPEMEHHbIX
MUKPOCXEM, cpeacTBa pas3paboTKM KOHCTPYKLMIA MEPCNEKTUBHBIX MUKPOCXEM M OLIEHKM WX
nokasaTternien kayecTBa C y4eTOM OeNCTBUS AecTabunuampyrowmx paktopos.

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

BrnageTtb: COBpeMEHHbIMU MNOAXOA4aMU K CXEMOTEXHWYECKOMY M TOMOSIOrMYecKoMy
aTanam NpPoOeKTUPOBaHUSI.

MecTto AMcCUMNNMHBLI B CTPYKTYype OCHOBHOM oOGpasoBatenibHoM nporpammbl (OOIM).
Kypc siBnsietca obsasaTtenbHoOn ANCUMMNANMHON BapuaTMBHOM YacTh 6noka b1 ducumnnuHbl
(mogynun) noarotoBku oby4atowmxcsa no HanpaeneHuto 11.03.04 «ONeKTpoHMKa N HaHO3MEK-
TPOHMKAY.

CTpyKTypa AUCLUNIIUHBI.

OucuunnuHa coctouT M3 wectn pasgenoB. Pasgen 1. Beegenue. Knaccudpukaumsa
MukpocxeM. Pasgen 2. TunoBble aneMeHTbl COBPEMEHHbIX MUKpocxeM. Pasgen 3. Komnblo-
TepHble cpefcTBa NpoekTupoBaHna. Pasgen 4. MapwpyT npoektupoBaHus. Pasgen 5. Cxe-
MOTEXHMKa UMPpoBbIX MUKpocxeM. Pasgen 6. CxemoTexHuka 6a30BbIX CTPYKTYp aHanoro-
BbiX MIC. Pasgen 7. Tononornyeckasa peanusauusi CXeMOTEXHUYECKMX pelueHnn. Pasgen 8.
OcobeHHOCTN NPOEKTUPOBAHUS CYOMUKPOHHBIX MUKPOCXEM

TpeboBaHus K pesynbTataMm OCBOEHUA AUCLUNIINHBI.

Mpouecc n3yyeHnsa ANCUUNNHBI HanpaeneH Ha doOpPMMPOBaHNE SNEMEHTOB crieayto-
wnx komneteHumn B cootsetcteum ¢ SroC BI1O n OOl BMNO no gaHHOMY HanpaBneHuto
nogrotosku (cneunansHoctn): OMNK-6; MK-1

dopmbl TEKYLLEN aTTecTauumn: otyeTbl N0 nabopatopHbiM paboTam, onpoc, pedepaTbl.
Pdopma NpoMeXyToOUYHON aTTecTaummn: andpdepeHumpoBaHHbIN 3a4eT (8 cemecTp).

51.B.1B.1.1 CneumanbHbIn PU3NYECKUA NPAKTUKYM MO NONYyNpoBOAHUKOBbLIM NPpUobOo-
pam

Lenu n 3agaum aucumnnuHbl: JucumnnmHa popmupyeT y obyyatowmxcs 3HaHUS N yMEHUs,
KoTopble obrneryaroT W ynyywarwT OCBOEHME AUCUMMINH TeopeTuveckne OCHOBbI
ANEKTPOTEXHUKN, DU3NYECKME OCHOBLI ANIEKTPOHUKN, TBEPAOTENbHAA 3MEKTPOHMKA, a TakkKe
OPMUPYIOT  HaBbIKW, Heobxoaumble AOnsi CaMOCTOSTENbHOW NpakTU4Yeckon paboTbl
oby4arowmxca B 0651aCTN 9NEKTPOHUKMN.
Llenb — n3y4yeHne OCHOBHbIX TUMOB MNOMYNPOBOAHMKOBbLIX NMPUBGOPOB, NX KOHCTPYKLUN,
npuHumna paboTbl, Ha3HA4YEeHNA N OCOBEHHOCTEN N3MEPEHUS OCHOBHbIX NapamMeTpoB.
3agaun gncumnnnHbl — 3KCnepuMeHTanbHoe nccnegosaHme BAX n/n guoaoB u Tpah-
31CTOPOB.
B pesynbTaTte oCcBOEHMS ANCUMMNANHBI O0YYaoLWNNCA OOSMKEH:
3Hamb: NPUHUUNBI paboTbl, KOHCTPYKLMIO, NapameTpbl U Ha3HavyeHue n/n guogos, MOIT-
TPaH3UCTOPOB M BMNONAPHBIX TPAH3UCTOPOB.
ymemb: aHanuanposaTtb BAX n/n npmnbopos.
griadems: HaBblkaMW W3rOTOBMEHUS MeyaTHbIX MfaT, MOHTaXa paanod/IeMEHTOB,
namepennsa BAX n/n npnbopos
npuobpecmu ornbim dessmeribHoCMu: NPOEKTHO-KOHCTPYKTOPCKOMN, Hay4Ho-
nccrnegoBaTenbCKon.
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MecTo yye6HOM aucuunnuHbl B cTpykType OOIM: Kypc aBnseTca aucumnnmHon no Bbi6o-
py BapuatuMBHOM 4Yactu 6noka b1 [OucuunnuHbl (Moaynv) NoaroToBKM OOy4aloWmMxca no
HanpasneHuto 11.03.04 «3nekTpoHMKa N HAHOJNEKTPOHUKAY.

KpaTtkoe copepxxaHue (AMAaKkTM4eckue eauHUUbl) y4eOHOM AuCUMNNAUHBL: [ucumnnunHa
cocTouT n3 cemu pasgernos. Pasgen 1. OcHoBbI KnaccudukaumMm nosynpoBOAHUKOBBIX MpU-
6opos: Tunbl NONYNPOBOAHMKOBLIX NPUGOPOB. BykBEeHHO-LMdpoBOWN KOO 0O603HaYeHus n/n
npubopoB. YcnoBHble rpaguyeckme obo3HayvYeHns nosnynpoBOAHMKOBbLIX NpubopoB. Pasgen
2. OCHOBbI TEXHOSOMMM U3roTOBIEHUSA NeYvaTHbIX nnat: Oblwme cBegeHna O neyvaTHbIX nna-
Tax: BUAbl NevyaTHbIX nnat, TpeboBaHMs K nevyaTHbIM nnatam. M3rotoeneHne nevatHbIX nNnar:
XUMUYECKNE U MeXaHUYeckme MeToAbl BOCMPOU3BEAEHUS TOMOMOrMM TOKONPOBOAALLEro
cnosi. MoHTaX nevaTtHbIX MnaT: MOHTaX B OTBEPCTUS, NMOBEPXHOCTHbIN MOHTax. Pasgen 3.
N3y4eHne nonynpoBoaHuWkoBOro amoaa. lNpumecHas npoBOAUMMOCTb NOMynpoBogHuKa. P-n-
nepexod. MNpsamas n obpatHas BetBu BAX guopa. Ocumnnorpamma ogHoNonynepuogHoro
BbinpsimuTens. Pasgen 4. N3yyeHne ctaTnyecknx BONbTaMnepHbIX XapakTepucTuk bunonsap-
HOro TpaH3ncTopa: YCTPOMUCTBO U NpuHUMN paboTbl BunonsipHOro TpaHaucTtopa. Pexumbl pa-
00Tbl GUNONAPHOrO TPAH3UCTOPA: aKTUBHbIN PEXUM, UHBEPCHBIN PEXUM, PEXUM HACbILLEHUS,
pexmm oTceykn. Cxembl BKIIOYEHMST OMNONAPHOro TpaH3nucTopa ¢ ooLWMM SMUTTEPOM, C 00-
wen 6ason, ¢ obwmm KonnektopoM. CtaTnyeckne xapakTrepuctukm BUnonsapHoOro TpaHsu-
cTopa: BXxogHas, BbIxogHasd, nepenaTtovHas. Pasgen 5. MIsyyeHne ctaTtnyeckmx Bonbtamnep-
HbIX xapaktepuctuk MAlMN-TpaH3ucTopa. YCTporucTBO 1 npuHumun pabotsl MAMN-TpaH3ucTopa.
Pexunmbl pabotbl MAIM-TpaH3McTOpa: akTUBHbBIA PEXMUM, UHBEPCHLIA PEXUM, PEXUM HaChbI-
LeHus, pexum otcedkn. Cxembl BkntoveHna MAMN-TpaH3ncTopa ¢ 06LWmnM MCTOKOM, C 0B MM
3aTtBopoM, ¢ obwmum cTokoMm. CTtaTudeckme xapakrepuctukm MIOIN-TpaH3ucTopa: BXxogHas,
BbIxogHasi, nepenaTtoyHasa. Pasgen 6. N3ydyeHne BonbTamnepHoOW xapakTepUCTUKN CBETOMU3-
nyvawouwero amoga. ®nsnyeckme OCHOBbI 3fIEKTPOMIOMUHECLEHLIMN. DNeKTpuYeckas cxema
BKMIOYEHNA CBeTOoAMOA4a C TOKOoOorpaHuyuBawwum pesmctopoM. BAX csetoguopa. Pacder
COMNPOTMBNEHNS TOKOOrpaHuymBarwLlero pesucrtopa. Pasgen 7. 3ydeHue BonbTamMnepHOW
xapaktepuctukm cotoguoga. MNMpuHuun pabotel poTognona. PoToranbBaHUYeckun n oTo-
ANOOHBIA pexum BKNOYeHUs poToaMoaa. AnekTpuyeckas cxema BKIYeHnsa otoamoaa ¢
Harpy3o4yHbIM pesuctopom. BAX doTtoamoaa. Beibop onTMmManbHOro ConpoTUBIIEHUST HAarpy-
304HOrO pes3uncTopa.

Koabl c¢opmupyembix komneteHumn: [lpouecc m3ayyeHus OUCUMNIIMHBLI HanpaefeH Ha
dopMmnpoBaHne aNemMeHTOB crneayLmnx komneTeHumn B cootesetcteumn ¢ rOC BO n OOT
BO no gaHHoMy HanpaBneHuo noarotToBku (cneuyunansHoctn): OrK-5; MK-2, 5

PopMbl TEKYLLEN aTTecTaumMmn: OTYeThl No NabopaTopHbIM paboTam.
dopma NpoMeXyTOYHOM aTTecTaLumu: 3aqerT.

52.B.[1B.1.2 CneunanbHbIX (PU3NYECKUN NPAKTUKYM NO bn3nke nonynpoBOAHUKOB

Uenu u 3apgaun gucuuvnnuHbl: Lenb AucCuMnivHbl — 3akpennTb Ha MpakTUKe 3HaHuA,
norfly4eHHble B paMKax Kypca (puankm nonynpoBOAHMKOB. [ucumnnimHa no3BosisieT npakTu4ecku
OLEHUTb OCHOBHble 3(P(PEKTbI, CBOMCTBEHHbIE MOMYMNPOBOAHUKOBLIM MaTepuanam, a Takxe
3HAaKOMUT C OCHOBHbLIMW MpoLieccaMmn, NPoTEKaLWNMMN B NOMYNPOBOAHNKAX Mo BO3AENCTBUEM
BHELLHMX Nosen.

MecTto yuye6HOM aucumnnuHbl B cTpykTtype OOI: Kypc asnseTtca gucumnnmHon no BbiGopy
BapuaTuBHOM 4actu 6noka b1  OucumnnuHbl (mMogynu) noarotoBku obyvarowmxcs no
HanpaeneHmto 11.03.04 «OnekTpoHMKa 1 HAHO3MEKTPOHMKAY .
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KpaTkoe copepxaHue (OMAaKTUYeCKUe efuHUUbI) y4eOHOM AuCUMNIUHBLIL: [1pakTUKym
cocTtouT M3 wectn nabopaTopHbix pabot. JlabopatopHas pabota Nel. OnpegeneHue Tuna
NpoBOAMMOCTM nonynpoBoAHuka. JlabopatopHaa pabota Ne2. OnpepeneHuve yaernbHOro
COMPOTUBNEHNSA NMONYNPOBOLHMKOB YeTbipeX30HAOBbIM MeTofoM. JlabopatopHasa pabota Ne3.
M3y4eHne BbINPAMASAIOLWNX CBONCTB 3NEKTPOHHO-AbIPOYHOro nepexona. JlabopatopHas pabota
Ne4. BHyTpeHHMI hoToachbdekT B nonynpoBoaHukax. JlabopatopHas pabota Ne5. NamepeHune
napamMeTpoB MNOSyNPOBOAHUKOB C MOMOLLbID adpdekTa Xonna. JlabopatopHaa pabota Ne6.
N3ydeHne acppekTa MNenbTbe B NOSyNpoOBOAHUKAX.

Koabl chopmMupyemMbix komneteHuun: Npouecc nsydeHns gucumnimHbl HanpaeneH Ha dop-
MUpPOBaHMNE 3MIEMEHTOB creaywwmx komneTeHumn B cootsetcteun ¢ rocC BO n OOl BO
no JaHHOMY HarnpasneHuto noarotoBku (cneumansHocTtun): OlK-5; MK-2, 5

PopMbl TEKyLLEeN aTTecTaumMmn: oT4eThl No nlabopaTopHbIM paboTam.
Pdopma NPOMEXYTOYHON aTTecTaLlumn: 3a4eT.

51.B.[1B.2.1 UHdopmaTHuKa n nporpaMmmMmupoBaHue

Lienu v 3apauv AUCUMNNUHbI:
Llenb gucumnnmHbl coCcTouT B nonyvyeHun 6as3oBbiX npeacrtaBneHuin 06 OCHoBax OOGBLEKTHO-
OPMEHTUPOBAHHOIO NporpaMMmnpoBaHus Ha 6ase s3bika C++.
B pesynbTarte ocBOEHMSA OMCUMNANHBI 00yYatoLWMNCs AOSMKEH:

3Hamb: napagurmy OOIl, CUHTaKCMYecKMe KOHCTPYKUMKM a3blka (KOHCTPYKTOPHbI,
AECTPYKTOPbI, neperpy3ky yHKUMIA M onepauun, u T.4.), NOHATME O HacneaoBaHUK U
nonmMmopduame, ctaHgapTHyto 6nbnmoTteky wabnoHos (STL).

yMemb: NPUMEHATb MOMyYEHHbIe 3HAHUA MpPU CO34aHUM MPOrpamMMHbIX MPOAYKTOB ANS
y4yebHon 1 npodeccrmoHanbHOM AeATENbHOCTH.

gnademp:. HaBblkaMu paboTbl C COBPEMEHHbIMM CpefamMu COo3daHua OOBbEKTHO-
OPUEHTUPOBAHHbIX NPOrpamMMm, cpeacTBamMmm KOMNUITMPOBAHUA, KOMMOHOBKM 1 OTNAaAKMW.

MecTo yuyebHOM aucumnnuHbl B cTpykType OOI:

Kypc siBnsieTcss ancumninuHon no BbIObopy BapuaTuBHOM Yactu 6noka b1 AducumnnuHel (Mo-
Aynu) noarotoBkn obyyatowmxca no HanpasneHnto 11.03.04 «3nekTpoHuKa U HAHOJANEKTPO-
HUKa».

KpaTkoe coaepxaHue (AnaakTuyeckue eanHuULbl) y4eGHON ANCLMNIIUHDI:

AduncumnnmHa cocTouT U3 LWecTu pas3nenos.

Pasgen 1. OcobeHHocTn s3bika C++. OBGBLEKTHO-OPUEHTMPOBAHHOE MNPOrpamMMmMpoBaHKUE.
Knaccbl n 06bekTbI.

Pasgen 2. Pabota ¢ AMHaMn4eckon NamMsaTbio. YKasaTenu n CCbIfKu.

Pasgen 3. MNeperpy3ka doyHKunn n onepatopos. [Mpeobpa3oBaHns TMNOB.

Pasgen 4. HacnepoBaHue. BupTyanbHble yHKUnK. AGCTpakTHble knaccbl. MHOXeCTBEHHOE
HacriejoBaHue.

Paspnen 5. NapameTpnsoBaHHbie TUMNbI U PYHKLMN.

Pasgen 6. O6paboTka UCKNUYNTENBHBIX CUTyauuin. Knaccbl NOTOKOB.

Koabl hopmupyembix KOMNeTeHUUN:
Mpouecc n3yyeHus AUCUUNIMHBI HanpaeneH Ha OOPMMPOBAHME J3NIEMEHTOB Criedylowmx
komneTteHumn B cootBetTcTBuUmM ¢ PrOC BO 1 OOI BO no gaHHOMY HanpaBfieHuo NoLroToB-
kn (cneumanbHocTm): OMK-6, 9; MNK-1, 3
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dopmbl TEKYLEN aTTecTauumn: otyeTbl No nabopatopHbIM paboTam, TECTUPOBAHUE.
dopma NpoMeXXyTOYHOM aTTecTaLunu: 3K3ameH.

52.B.1B.2.2 OnepaunoHHble CUCTEMbI U A3bIKU

Llenu v 3apauv AMCUUNINHbBI:
Llenb gucumnnmHbl cocTouT B nonyvyeHun 6a3oBbiX npeacrtaBneHuint 06 oCHoBax 0O6BbEKTHO-
OPMEHTUPOBAHHOIO NporpaMmMmnpoBaHus Ha 6ase s3bika C++.
B pesynbTarte ocBOEHMSA OMCUMNANHBI 00yYatoLWMNCs AOSMKEH:

3Hampb: napagurmy OOIll, CUHTaKCMYecKMe KOHCTPYKUMKM a3blka (KOHCTPYKTOPBI,
AECTPYKTOPbI, neperpysky yHKUMA M onepauun, u T.4.), NOHATME O HacneaoBaHuMK U
nonMmopduame, ctaHgapTHyto 6ubnmoTteky wabnoHos (STL).

yMemb: NPUMEHATb MOMNyYEHHbIe 3HAHUA MPU CO34aHUM MPOrpamMMHbIX MPOAYKTOB ANS
y4yebHon 1 npodeccrmoHanbHOM AeATENbHOCTH.

gnademp: HaBblkaMu paboTbl C COBPEMEHHbIMM CpefamMu COo3daHua OOBbEKTHO-
OPUEHTUPOBAHHbIX NPOrpamMm, cpeacTBsamMmm KOMNUITMPOBAHUA, KOMMOHOBKM 1 OTNAAKMW.

MecTo yye6HOM ancuunnuubl B cTpykTtype OOI: Kypc sBnseTcsa aucumniamHon no Bbibo-
py BapuatMBHOW Yactu 6noka B1 [ducumnnuHel (MOAynu) NOAroTOBKM OOy4arowmxcsa no
HanpasneHmto 11.03.04 «OnNekTpoHMKa 1 HAHO3NEKTPOHUKAY .

KpaTkoe copepxaHue (AuAaKTnyYeckmue eguHULbl) y4e6HOM ANCLUUNIUHDI:

AduncumnnmHa cocTonT U3 WeCTu pas3nenos.

Pasgen 1. OcobeHHocTn s3bika C++. OOGBLEKTHO-OPUEHTMPOBAHHOE MNPOrpamMMMpoOBaHMUE.
Knaccbl n 06bekTbl.

Paspen 2. PaboTta c guHamumn4yeckon namaTblo. YKasaTenu u CCbinku.

Pasgen 3. lNeperpyska coyHKUnn n onepatopos. [MpeobpasoBaHnsa TUNOB.

Pasgen 4. HacnepoBaHue. BupTyanbHble hyHKUnK. AGCTpakTHble knaccbl. MHOXeCTBEHHOE
HacnegoBaHue.

Pasgen 5. NapameTpunsoBaHHble TUNbI U PYHKLMN.

Pasgen 6. O6paboTka UCKNIOYUTENBHBIX CUTyaLmii. Knaccbl NOTOKOB.

Koabl popmupyemMbix KoMneTeHUUN:

Mpouecc n3yyeHMss ANCUMNANHBbI HanpasfeH Ha (bopMMpPOBaHME 3MEMEHTOB CreayoLmnX
komneTteHumn B cootBeTcTBumn ¢ rOC BO 1 OOI BO no gaHHOMY HanpasreHuo NogroTos-
Kn (cneuyuwaneHocTn): OlMK-9; IMNK-1, 3

PopMbl TEKYLLEN aTTecTaumMmn: OTYeThl No NabopaTopHbIM paboTam.
dopma NPoMeXXyTOYHOM aTTecTaLunu: 3K3ameH.

51.B.[1B.3.1 BBegeHue B UHTErpanbHYH 3M1eKTPOHUKY U HAHO3NEKTPOHUKY

Lenu n 3agaum aucumnnuHbl: JucumnnmHa popmupyeT y obyyatowmxcs 3HaHUS 1 YMEHUS,
KoTopble obrnerdyawT W ynyywakwT OocBoeHue gucumnimH KBaHTOBadg MexaHuka U
cTaTucTmyeckas ouamka, ONEKTPOTEXHUKA UM 3NEKTPOHMKA, TBepaoTernbHasi ANeKTPOHMKa,
dusnyeckne OCHOBbI IMNEKTPOHUKN. [ns ny4ywero BOCNPUATUA TeOpeTU4ecKoro martepuana
cnyxat gucuunnuHbl  CneumanbHbii (PU3NYECKUMI NPAKTUKYM MO NOSYNPOBOAHUKOBBLIM
npubopam, CneumanbHbIn PU3NYECKMIn NPaKTUKYM MO oM3nKe NonynpoBOAHUKOB.

Llenb — 3HaKOMCTBO C OCHOBHbIMW NMOHATUAMU OUCLUNNWH cneuuanu3aumm, nogrotos-
Ka o0y4yalLMUXCa K OCBOEHUIO AUCUMNIMH cneuuwanui3auuun, (popMmmpoBaHMe LENOCTHOMo
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BOCMNPUATUS NPOGECCUOHANBbHOIo LMKNa OUCUMMMMH M OCO3HaHUS B3auMMOCBS3EN Mexay
pasnUYHbIMU ANCLUNITMHAMM.
3agayv gucumMninHbl — 3y4eHne TEXHONOMMYECKUX OCHOB UHTErpanbHOM 3NeKTPOHU-
KW, OCHOBHbIX MOHATUA PU3NKM NONYNPOBOAHMKOB, OCHOBHbLIX TUMOB MOMYNPOBOAHUKOBbLIX
npnbopoB, 3TanoB NPOEKTUPOBAHNA UHTErparibHbIX CXeM, (PU3NYECKUX OCHOB HAHOIMEKTPO-
HUKMW.
B pesynbTaTe 0CBOEHUS AUCUUNNNHBI OBYYaoLWLMIACA OOIDKEH:
3Hamb: OCHOBHblE TEXHOSIOrMYECKME MPOLIECChl M3rOTOBIIEHUS MONYyNPOBOAHUKOBLIX
npnbopoB, OCHOBHbIE TUMbI NOYNPOBOAHNKOBLIX NPUBOPOB, NPUHLMMLI X paboTbl 1 cdepbl
NPUMEHEHNs;  aTanbl  MPOEKTUPOBAHWUS  WMHTErpasnibHbIX  CXEM;  Krnaccudukaumio
HU3KOpa3MepPHbIX 0OHLEKTOB.
ymemb: aHannanpoBaTtb BAX nonynpoBogHUKOBbLIX MPUOOPOB.
grademsb: NpeacTaBfeHnaMU O B3aMMOCBA3M AUCUMNIIMH crieuvanuMsaumm, O MosIHOM
LMKNE NU3roTOBMEHUS MHTErPasnbHbIX CXEM.
npuobpecmu onbim dessimesibHOCMU: NPOEKTHO-KOHCTPYKTOPCKOM, Hay4HO-
ncenenoBaTeNbCKON.

MecTo yyebHOM ancuunnuHbl B cTpyktype OOI: Kypc sasnseTtcs aucumniamHon no Bbibo-
py BapuatuMBHOM 4Yactu 6noka b1 [OucuunnuHbl (Moaynv) nNoaroToBkM OBy4aromMXca no
HanpasneHuto 11.03.04 «BnekTpoHMKa 1 HAHO3NEKTPOHUKAY .

KpaTkoe copgepxaHue (AmaakTuyeckme eamHuubl) y4eOHOU aucuunnuHbl: JucuunnmHa
COCTOUT U3 OeBATU pasgenos. Pasgen 1. Beeaenue: NpegMeT MUKPO- M HAHOINEKTPOHUKMN.
O630p npodheccrmoHanbHbIX ANCUMMINNH cneunanusauun. Pasgen 2. TexHonormyeckme ocHo-
Bbl MHTErpasribHON aNeKTPoHUKK: [1onynpoBOOHUKOBLIE MaTepuansl 3NeKTPoHUKK. MNonyyveHve
N noaroTtoBka n/n nnactuH. Jlntorpaduyeckne npoueccobl. Ouddysmna n MOHHaa UMnnaHTa-
umns. MNonyvyeHne TOHKMUX NIEHOK: MeTodbl (PU3NYECKOro N XMMUYECKOTOo OCaXaeHus 13 raso-
Bon pasbl. Pasgen 3. dusmyeckme OCHOBbI MUKPOISEKTPOHUKU. OHEpPreTuyeckum Crnektp
Kpuctanna, cobCcTBeHHass U npumecHass NPOBOAUMOCTb MOSYNPOBOAHUKOB. OSEKTPOHHO-
AbIpOYHbI Nepexoa. 'eHepauMOHHO-peKOMBUHALMOHHbBIE Npouecchl. KOHTakTHble ABMeHNS B
nonynpoBogHukax. Pasgen 4. lNonynpoBogHuKoBble Npubopbl U MHTErpasbHble MUKpOCXe-
Mbl. [MonynpoBogHMKOBbLIE AnoAabl, dunonsapHble TpaHauctopbl, MIOl-TpaHaucTopsbl. Mony-
NPOBOAHMKOBbIE UHTErpanbHble cxembl. MexanemeHTHasa mnsonaums. KMOI nHterpanbHble
cxeMbl. TpexmepHble MHTerpasnbHble cxeMbl. Pasgen 5. Otanbl NpoekTUpPOBaHUS UHTerpasb-
HbIX CXeM. JTan NorMyeckoro nNpoekTupoBaHnsa ungposbix MC: Tabnuua UCTUHHOCTU, MUH-
TepMbl U1 MakcTepMbl, kKapTbl KapHO, NOCTpOeHMe CTPYKTYpPHOM CXeMbl B 3agaHHOM Hasuce.
CxemoTexHunyeckoe npoektupoBaHue uundposbix NC: normdeckue anemenTtsl KMOIT UC.
[MpoekTnpoBaHmne Tononornm norndecknx anemeHTos undgposbix NC. Pasgen 6. dusmnyeckme
OCHOBbI HAHO3NEKTPOHWKN. KBaHTOBOpa3mepHble 3dEKTbl U BUAbI HU3KOPA3MEPHbIX OObEK-
TOB. JQHEPreTM4eCcKNin CnekTp HU3Kopa3MepHbIX OObEKTOB. Pe30HAHCHbLIM TYHHESbHbIN -
dekTt. KynoHoBckas ©nokaga TyHHenupoBaHus. [MraHTckoe marHuToconpoTtuerieHne. Pas-
aen 7. MaTtepuanbl HaHO3MEKTPOHMKU. YrnepogHble HaHoMaTtepuansl:pynnepeHbl, HaHo-
Tpybku, rpadpeH. MNonynpoBoAHNKOBLIE reTEPOCTPYKTYpbl, CBepXpelleTkn. bruoHaHomaTepu-
anbl. Pasgen 8. MeTogbl KOHTPONA 1 (hopMupoBaHMs HaHOOOBbeKTOB. CkaHupyloLwas 30H40-
Basi MMKPOCKOMUS 1 30HAOBbIE HaHOTexHonorun. MonekynapHo-nyveBas anutakcus. Camo-
opraHusaumsa. HaHonutorpadua: akctpemanbHas ynbTpaduonetoBasa nurorpadus, anek-
TPOHHO-NydeBad  nutorpadus, peHTreHonutorpadus,  UnoHonuTorpausa,  UMMPUHT-
nutorpadus. NnasmeHHble HaHoTexHonornn. Pasgen 9. MNpnbopbl HAHOSNEKTPOHUKKN. Pe3o-
HaHCHO-TYHHenNbHbIN auoAd. Mell-TpaH3ucTtopbl. OQHOSNEKTPOHHbIE Mpubopbl. CnMHOBLIE
TPaH3UCTOPbI. YCTPONCTBA MONEKYNAPHOWN NEKTPOHUKN.
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Koabl c¢opmupyembix komneteHumn: [lpouecc m3yyeHus OUCUMNIMHBLI HanpaefeH Ha
dopMmnpoBaHne anemMeHToB cneayomnx komneTeHumn B coorsetcteun ¢ ®roC BO n OOl
BO no gaHHomy HanpasneHuto nogrotoskn: OK-7; OlMK-7

PopmMbl TeKyllen atrectaumu: pakTmyeckme 3aHATUSA, OTYETbl NO flabopaTopHbiM pabo-
Tam.
dopma NpoMeXXyTOHYHOM aTTecTaLuu: 3a4eT.

B51.B.[1B.3.2 BBegeHue B A3bIKM NPOEKTUPOBAHUA annapaTtypbl

Lenu n 3apauv gucuunnuubl: JucumnnmHa opMupyeT Y CTYAEHTOB 3HAHUS U YMEHMUS,
nonesHble ans ocsoeHnsa gucumnnmH  CUctemMbl aBTOMATM3MPOBAHHOIO MPOEKTUPOBAHUS
NC, MwuKpocxemMoTeEXHMKA, a Takke nNpu  BbIMNOSIHEHUM  KYpPCOBbIX W BbIMYCKHbIX
KBanndunkaumoHHbIX paboT.
Llenb — 3HAKOMCTBO C OCHOBHbIMW NMOHATUAMM OUCLMUNNWH cneumann3aumm, noarotos-
Ka oby4yalLmxcsa K OCBOEHUIO AUCUMMNNKWH cneuvanusaumm, opMmpoBaHue LerToCTHOro
BOCNPUATUS NPOECCUOHANbHOIO LMKNa AUCUMMNNNMH U OCO3HAHUSA B3aMMOCBSA3EN MexXay
PasnUYHbIMN OUCUUNIIMHAMM.
B pesynbTtarte ocBoeHMS ANCLMNINHBI 0BYyYatoLWmMInCa OOMMKEH:
3Hampb. OCHOBHbIE NPOLECCHl U3rOTOBMEHUSA NOMYNPOBOAHMKOBLIX MPUBGOPOB, OCHOBHLIE
TWMbl NONYNPOBOAHMNKOBLIX NPUOOPOB, NpMHUMMbLI NX paboTbl U chepbl NPUMEHEHNS; 3Tanbl
NPOEKTUPOBAHUS MHTErparnbHbIX CXeM; Knaccudukaumo HU3KopasMepPHbIX 0O BHEKTOB.
yMemb: aHanuanposaTb BAX nonynpoBOAHNKOBbLIX NPUOOPOB.
grrademp: NpeacTaBneHnUsiMM O B3aMMOCBA3W OUCUMNIMH cneuyuanu3auun, O MnosIHOM
LMKII€ N3rOTOBMNEHUS UHTErpanbHbIX CXEM.
npuobpecmu ornbim oesimesibHOCMU: NPOEKTHO-KOHCTPYKTOPCKOMN, Hay4Ho-
nccnegoBaTebCKoN.

MecTo y4ye6HOM ancuunnuubl B cTpykTtype OOI: Kypc siBnseTtcsa aucumnimHon no Bbibo-
py BapuatuMBHOM 4Yactu 6noka b1 [OucuunnuHbl (Moaynv) nNoarotoBku obyyarowmxcs no
HanpasneHmto 11.03.04 «OnNekTpoHMKa N HAHO3MEKTPOHMKAY .

KpaTkoe cogepxaHue (AuAaKTUYeCKue eguHULbl) y4e6HOM AUCLUMUNIMUHDI:

BBepgeHvne. HasHauyeHue sa3bikoB npoektupoBaHus annapatypbl (HDL). O630p OCHOBHbIX
HDL, HDL-komnunaTtopsbl. OcHoBbl si3bika VHDL. MapannensHoe 1 nocnegoBaTernibHOe Bbl-
nosiHeHue onepatopos.. MNoHaTne npouecca B VHDL. MNpuceaneaHue ¢ 3agepxkon. CTPyKTy-
pa VHDL-mogenu: uHtepdenc n apxutektypa. [loBeageH4Yeckoe M CTPYKTypHOEe onmncaHue
mogenu B VHDL. Tunbl gaHHbix B VHDL. ATpnbytel VHDL-curHanos. OnepaTtopbl BETBNEHUSA
n umknos B VHDL. OnepaTtop generate. NMpouenypbl n dyHKunn. [pansepbl curHana, peanu-
3auma MoHTaxHoro UJITN. ®dyHkumoHanbHaa sBepudmkaumsa VHDL-onncanus. OcobeHHocTu
a3blika VHDL-AMS. [aHHble Tvna quantity. MNpocTtele quantity, across quantity, through quan-
tity. 3agaHue yanos terminal. 3anucb ypaBHEHMM MpW NOMOLUU BbIpaKeHUn simultaneous
statement 1 simultaneous if statement. 3agaHue HadanbHbIX ycnoswuin, onepatop break.
CBa3b Mexay umcpoBon 1M aHanoroson 4actbto mogenn. OcHoBbl si3blka Verilog. NoHsTre
npouecca B Verilog, 6nokupytouiee n Hebnokunpyoulee npmuceamsaHne. OnMcaHne mogyns B
Verilog. Buabl curHanos B Verilog: uenun mn peructpbl. Onepatopbl a3blka Verilog. RTL-
onucanune umdposbix NC. lMoHaTne cuHtesabenbHoctn HDL-onuncanusa. CuHTe3sabenbHble
nogMHoxectsa a3blkoB VHDL u Verilog. TunoBble noBeaeH4eckne cnuHtesabenbHble opMbl.
RTL-cuHTe3 undpposon MC no HDL-onucaHmto.
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Koabl c¢opmupyembix komneteHumn: [lpouecc m3yyeHus OUCUMNIMHBLI HanpaefeH Ha
bopmMmnpoBaHne anemMeHToB cneayowmnx komneteHumn B cootsetcteun ¢ ®roC BO n OO
BO no gaHHomy HanpaBneHuto noarotoBku (cneuyuanosHocTn): OMNK-6; MK-5

PopmMbl TeKyllen atrectaummn: pakTmyeckme 3aHATUS, OTYETbl No flabopaTopHbIM pabo-
Tam.
dopma NpoMeXXyTOHYHOM aTTecTaLuu: 3a4eT.

B51.B.[1B.4.1 3nemMeHTbl TeOPUU INEKTPUYECKUX Leneu

Llenb nsyyeHusa gucumnnuHbl. Llenbto npenogasaHna gucumnniivHbl « OCHOBbI Teopus
ANEKTPUYECKMX Leneny», SBrseTca ndydeHmne OCHOBHbIX NOHATUN, onpeaeneHni U 3aKOHOB,
KOTOpbIE LUMPOKO UCMOMb3YTCA BO BCEX NOCMEOYOLWNX cneunanbHbiX gucumnnuyax. sy-
YeHne Kypca HanpaBrieHo Ha rnybokoe NoOHMMaHue 1 3HaHWe aHanNUTUYECKNX N YNCIIEHHbIX
METO0B, KOTOPbIE OMNUCHLIBAIOT NPOLIECCHI B 3NIEKTPUYECKNX LIENAX aHANOroBbIX CUCTEM.
Kypc npeaHasHa4veHbl Takke 4518 NofyYeHNa 3HaHUIW NO peLLeHnto NMpakTUYecKux 3agad,
BO3HMKAOLLNX B NPOLIECCE UCMOSIb30BaHUS COBEPLLUEHHOIO TENEKOMMYHMKALUMOHHOIO obopy-
JOBaHUS.
B pesynbTaTte 0CBOEHMS ANCUMNINHBI CTYOEHT AOSMKEH:

3Hamb. OCHOBbI TEOPUM, METOAbLlI U CpeAcTBa TEOPETUYECKOrO U SKCNEPUMEHTANTbHOro
nccnegoBaHns NMHENHBIX U HENMUHENHbIX (B peXMMax NOCTOAHHOrO TOKa M rapMOHUYECKUX
KonebaHunin) anekTpuyecknx uenen rnpu rapMOHUYECKNX N HErapMOHUYECKUX BO3OENCTBUSIX;
OCHOBbI TEOPUM YETLIPEXMOSIOCHUKOB M Lenen ¢ pacnpegeneHHbiMn napameTpamMmu, yCcTomn-
YMBOCTW INEKTPUYECKMX LLenen ¢ 0bpaTHOW CBA3bIO, ANEKTPUYECKMX aHaNoroBbiX uUnbTPOB.

yMemb.: paccyYnTbiBaTb N U3MEPSATb NapaMeTpbl U XapakTEPUCTUKN NIMHENHBLIX W Henu-
HENHbIX (B peXmmax MOCTOAHHOIO TOKa WU rapMOHMYECKUX KornebaHumn) anekTpuyecknx ue-
newu;

g/1ad0emb. HaBblkaMUn 3KCNEePMMEHTarNbHOro UCCnegoBaHNS 3MEKTPUYECKNX Lenen B pam-
Kax oM3M4eCcKoro n matemMaTM4eckoro MogenmpoBaHuA.

MecTo AMcuMNuHbI B CTPYKTYpe OCHOBHOW obGpa3oBaTtenbHoOW nporpammbl (OOIM).
Kypc siBnsieTcss aucumnnuHon no BbIOboOpy BapuaTuBHOM Yactu 6noka b1 OducumnnuHel (Mo-
Aynu) noaroToBkn obyyarowmxcsa no HanpasneHnto 11.03.04 «3OnekTpoHuKa U HAHOJANEKTPO-
HUKa».

CTpyKTypa AUCLUNSINHDI.

OCHOBHblE NOHATUS, ONpedeneHns W 3aKOHbl TEOPUU ANEKTPUYECKUX Lenen. dnek-
Tpuyeckas uenb (OL), aNeKTpu4eckun TOK, INEeKTPUYECKoe HanpsikeHwe, 3Heprus, MOLL-
HocTb. OcHoBbI Knaccudpukaunn uenen. JIMHENHbIE U HENMWHEWNHbIE 3MEKTPUYECKUE LIEMN.
MpuHuun cynepnosvumn. Mogenb n cxembl L. AKTUBHbIE N NaccuBHble anemeHTbl JL. Oc-
HoBHble noHATUA Tononornn AL, 3akoHbl Kupxroda. MNocnepnosatensHoe v napannesibHoe
coeguHeHue anemeHTos JL.

MeTtoabl aHanu3a L. MeTton akBMBaneHTHbIX Npeobpa3oBaHnii, METOA HaNOXeHUs,
MEeTO[ Y3M0OBbIX HaNPsKEHWUA, METOA KOHTYPHbIX TOKOB. OCHOBHblEe TeopeMbl JL: 3amele-
HWSA B3aUMHOCTU, 06 3KBMBANEHTHOM reHepaTope.

OcHOBbI TEOPUN YETBLIPEXMONMCHNKOB. YeThIpEXMNOSIIOCHUKN U KX Krnaccudumkaums.
YpaBHeHVs nepefadn, napameTpbl U MaTpuUubl NapaMeTpoB 4veTbipexnontocHukoB. Coean-
HEeHUs1 YeTbIPEXMNOSIIOCHUKOB. XapaKkTepuctmyeckme n paboyne napametpbl. Pexnmbl pabo-
Thl.

YactoTHble xapaktepuctukm 9L KomnnekcHble BxoAHbIE N nepefaToyHble dyHKLUK
OU. AMNNUTYAHO-4aCTOTHbIE N (Pa30-4aCcTOTHbIE XapaKTEPUCTUKNA. Pe30HaHC HanpskeHun B
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nocregosaTesnibHOM konebatenbHOM KOHType. Pe3oHaHC TOKOB B napannenbHoM korieba-
TEeNbHOM KOHTYype.

anekTpuyeckme uenu ¢ obpatHom ceasbto (OC). MNepeaaTodHasa yHkuma uenm ¢ OC,
nonoxutenoHaa u otpuuatensHaa OC, netneBoe ycuneHue. YCTONYMBOCTb NIMHEWNHBbIX Le-
nen ¢ OC. Kputepuin Hanksucra.

Llenun ¢ pacnpegeneHHbiMn napametTpamu. OOQHOPOAHbIE ANMUHHbIE NIUHUN, NEPBUYHbIE
napameTpsbl. TenerpagHble ypaBHeHUs NuUHUK. Magaowme n oTpaxeHHble BOMHbI B ANNHHBIX
NMNHUAX, BTOPUYHbIE NapameTpbl. PacnpegeneHne KOMNIEKCHbIX HaNpsXKeHUN U TOKOB B Jn-
HUKN. KO3 PULUMEHT OTpaKeHUs!, BXOOHOE CONPOTUBIEHME. JIMHMM C NpeHebpeXxnmMo mManbiMm
notepsiMn. Pexxnm 6eryLmnx BonH, pexnm CTOSYUX BOSH, PEXMM CMELUaHHbIX BOSH B JIMHUK
6e3 notepb.

HenuHenHble pes3ncTuBHble Lenu. BonbTamnepHble XapakTepuCTUKNM TUMNOBbLIX Henu-
HeMHbIX OBYXMOJSIOCHbIX 3nemMeHToB. Annpokcumaums BAX HennHenHOro pesmcTUBHOIO
ABYXMOSIOCHMKA CTEMNEHHBbIM MOSIMHOMOM, OTpe3kaMu NPSMbIX NIMHEW, 3KCMOHEHUnarnbHbIMU
QYHKUMAMKU. AHANM3 pe3nCTUBHOM LIENN C OOAHUM HENMMHEWHbIM LBYXMOMCHUKOM B peXnme
NMOCTOSIHHOro TOoKa. HaxoxaeHue paboven TOYKM MO O4HO3HAYHOM M MHOrosHadyHonm BAX.
CraTtuctnyeckne n guddepeHumansHble napameTpbl. AHann3 HenvHenHon Ol npu rapmo-
HUYecKoM BO3gdencTBun. Pexnm manbix un 6onbmnx konebaHnn. CnekTpbl peakumin Henu-
HEMHOro Pe3nCTMBHOIO 3arieMeHTa Npu NofIMHOMUaNbHON U NiMHenHo-noMmaHon BAX. Koad-
PULMEHT HESNTMHENHOCTH.

TpeboBaHus K pesynbTaTaMm OCBOEHUA AUCLUNSINHbBI.

Mpouecc nayyeHns aMcumnimHbl HanpaefeH Ha hopMMpoBaHME INIEMEHTOB Creayo-
wux komneteHumn B cootsetcTBum ¢ OC BO n OOl BO no gaHHOMY HanpaBneHuo nog-
rotoBku (cneuyunansHoctn): OlK-3; MNMK-5

PopMbl TEKYLLEN aTTecTaummn: OT4eThl No nabopaTopHbIM paboTam.
Pdopma NPOMEXyTOUYHON aTTecTaummn: anpgepeHuMpoBaHHbIN 3a4eT.

B51.B.[1B.4.2 TeopeTnieckme oCHOBbI PpaauO3NEeKTPOHUKU

Llenb nsyyeHusa aucumnsivHbI.

Llenb wu3yyeHus gucumnimHbl «TeOpeTU4yeckne OCHOBbI  PaLMO3NEKTPOHUKN»
3akn4vaeTcs B popMmMpoBaHUM KOMMIIEKca 3HaHUM B obnacTtu npeobpasoBaHus, nepegaym u
perucTpauun 9neKkTpuYyecKMx CUrHanos; MPUHLUUNOB (OYHKUMOHMPOBAHMUS W  METOAOB
NPOEKTUPOBAHUSA PaAMO3NEKTPOHHBIX YCTPOUCTB.

B pesynbTaTte ocBOEHMSA OMCUMNANHBI 0OYYatoWMNCS AOMMKEH:

3HaTb: OCHOBHbIE MOHATUA U 3aKOHbl TEOPUM IMEKTPUYECKUX Lienen, CBOMNCTBA anek-
TPUYECKNX CUrHanoB, NpUHUUN OENCTBUS U CTPYKTYPY YCTPOMCTB YCUNEHUS, reHepnpoBaHns
N npeobpa3oBaHnst CUrHanoBs.

YMeTb: NPUMEHATb METOAbl BPEMEHHOIO U YaCTOTHOIO aHanu3a yCTPOWCTB YCUITEHWS,
reHepupoBaHus 1 npeobpas3oBaHNa CUrHasnoB.

BrnapgeTb: TepMuHOnornen Teopumn SNeKTpudecknx, MeTtogamMmm Ka4eCTtBeHHOro 1 Konwu-
YeCTBEHHOro aHanu3a paguoasiekTPOHHbIX YCTPOWCTB, HaBblkaMy MCMOMb30BaHWUS Npuknaa-
HbIX NPOrpaMm MoLenMPoBaHUS ANEKTPOHHbBIX CXEM.

MecTo AMcuMnNuHbI B CTPYKTYpe OCHOBHOW oOpa3oBaTtenibHOW nporpammbi (OOIM).
Kypc siBnseTca gucumnnunHon no Bbibopy BapuaTuBHoM Yactu 6noka b1 [OucumnnuHel (mo-
Aynn) nogrotoBku obyyarowmxcs no HanpasneHuto 11.03.04 «ONeKTpoHMKa U HAHO3NEKTPO-
HUKa».

CTpyKTypa AUCLUNIIUHBI.

AOucumnnuHa cocTouT n3 wectn pasgenos. Pasgen 1. JInHenHble anekTpuyeckme ue-
nn. Metoabl aHanuaa. Pasgen 2. OCHOBbI TEOpMM aNeKTpu4eckux curHanos. Pasgen 3. Ycu-
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neHue anekTpuyecknx curHanos. Pasgen 4. AnemeHTbl Teopumn obpaTHon ceaA3n. Pasgen 5.
"eHepupoBaHune anekTpuyecknx konebaHmn. Ctabunmsaums yactotbl. Pasgen 6. MNpeobpa-
30BaHMeE 3NEKTPUYECKMNX CUTHASIOB.

TpeboBaHusA K pe3synbTataM OCBOEHUA AUCLUNSIUHDI.

Mpouecc n3yyeHnsa ANCUUNNHBI HanpasneH Ha dOPMMPOBAHNE ANEMEHTOB crieayto-
wnx komneteHumn B cootsetcTBumn ¢ PrOC BO n OOl BO no gaHHOMY HanpasBneHuto nog-
rotoBkun: OlK-3; MNMK-5

Popmbl TEKYLLEN aTTecTauumn: otyeTbl No nabopaTtopHbIM paboTam.
Popma NpOMEXyTOUYHOM aTTecTaummn: andpdepeHUMpoBaHHbIN 3a4eT.

B1.B.[1B.5.1 YrnepoaHble maTepuarnbl B 3NeKTPOHUKe

Lenu n 3agaum aucumnnuHbl: Llenb kypca - cchopmmpoBath LenbHOe npeacraBneHne ob
yrnepoaHbIX HaHomaTepuanax, UX MOofyYeHus U CBOMCTBaAx, NpobyauTb MHTEpec K 3Tou
ObicTpopasBmBatoLLeNnCcss 0bnactTn CoBpeMeEHHbIX MHPOPMALMOHHbLIX TEXHOMOMUNA.

OcHoBHas 3agaya gucuunivHbl — nokasaTb NpeuMmyLLecTBa YriepoaHbIX HaHOMaTepuanoB
npy CO30aHUN KOMMNbIOTEPOB HOBOIO NOKOSEHNS U MOOESNTMPOBAHNSA HEMPOHHbIX CETEN.

MecTo y4ye6HOM ancuunnuHbl B cTpykTtype OOI: Kypc sBnseTcsa aucumniamHon no Bbibo-
py BapuatMBHOW Yactu 6noka B1 [ducumnnuHel (MOAynu) NoAroToBkM oOy4arowmxcsa no
HanpasneHmto 11.03.04 «OnNekTpoHMKa 1 HAHO3NEKTPOHUKAY .

KpaTkoe copgepxaHue (aMaakTuvyeckme eauHuubl) y4eOHOM AucuMnnuHbI: JucuunnmHa
cocTouT U3 geBATU pasgenos. Pasgen 1. BeegeHve: Buabl yrnepogHeix maTepuanos. Pas-
nen 2. lNMony4veHue yrnepoaHbiX HaHOMaTepuanos. [lyroBon MeTon Anda nonyyvyeHua gynne-
peHcoaepxallen caxu. Nuponnutudeckun meTod Ans NosyvYeHUss HaHOTPYDKKU cogepXkallen
caxu. Pasgen 3. CTtpykTypa yrnepogHbix HaHomaTepuanoB. CtpoeHue monekynbl C60 un
C70, Bbicwmnx ynnepeHoB. Ctpyktypa YHT. Pasgen 4. MeTtoabl 04MCTKM pynnepeHoB U
YHT. BbinapmnBaHue cynnepeHcogepxawen caxun. Katanutuyeckun metoq. Pasgen 5. Me-
TOAbl OeTekTupoBaHus dynnepeHoB. CnekTpanbHbin aHanms3. Bbicokopaspeluatowasa xua-
KocTHasi xpomaTtorpadus. Pasgen 6. Ceownctea dynnepeHoB n YHT. OcHoBHble CBOWCTBA.
OHOoagpanbHble kKoMnnekcbl dynnepeHoB. CoeaunHeHna dynnepeHoB. CeepxnpoBosiume
CBOWNCTBaA (PyNfepeHoB 1 yrnepoaHbiX HAHOTPYOOK. CBEPXTOHKUE YyrrnepoaHble HAaHOTPYOKM.
Ynpyrue cBoMCTBa yrnepoaHbiX HaHOTpybok. Pasgen 7. MNpumeHeHue dynnepeHoB n YHT.
dynnepeHbl B MeauunHe. MNpumeHeHne cynnepeHoB ans xpaHeHus Bogopogda. Mcnoneso-
BaHWe dynnepeHoB ANna CO34aHUs CMa3ouYHbIX MaTtepuasioB C yHUKarbHbIMU CBOWCTBaMM.
INlernpoBaHne KOMMO3ULMOHHBIX MaTepuanoB dynnepeHamun. YcuneHue nonvmepoB yrre-
poaHbIMW HaHOTPYBKamun. Ncnonb3oBaHne HAHOTPYOOK B HAHOINEKTPOHUKE — A4YENKU NaMATH
Ha OCHOBE YrnepoaHbIX HaHOTPYBOK. Ncnonb3oBaHne HaHOTPYOOK ANs XpaHeHus Bogopoaa
n gpyrmux rasoB. CosgaHue HaHopa3soakm u3 YHT. buoceHcopsl Ha ocHoBe HaHOTPYboK. N3-
nyyaroLine CBONCTBa HAHOTPYOOK.

Koabl c¢opmupyembix komneteHumn: [lpouecc m3yyeHus OUCUMNIIMHBLI HanpaefeH Ha
opMmnpoBaHNE ANEMEHTOB crnefyowmnx komneTeHumn B cooteetcteumn ¢ roC BO n OO
BO no gaHHOMy HanpasneHuto noarotoBku (cneumnansHoctn): ONK-2; MK-1

PopMbl TEKYLLEN aTTecTaumMmn: OTYeThl No NabopaTopHbIM paboTam.
Pdopma NPOMEXYTOUYHON aTTeCTaLMmn: 3K3aMeEH.
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B51.B.[1B.5.2 KomnbloTepHoe MmoaennpoBaHue B MUKPO- U HAHO3NEKTPOHUKe

Llenu n 3apgauv gucumninuHbl: noryvyeHne ctygeHtaMmm HeobxoaAmMMbIX 3HAHUW U HABbIKOB B
NPUMEHEHNN KOMIMbIOTEPHbLIX TEXHOMNOMMN NpU  (POPMUPOBAHUM NMPeAcTaBeHnn U 3HaHUA O
MeTogax MaTtemMaTU4yecKoro MOAENUPOBaHUA MNPOLECCOB B MUKPO- U HAHO3MEKTPOHUKE,
NPUHUMNAxX NOCTPOEHUS N PYHKUMOHUPOBAHUA CUCTEM MaTemMaTU4YecKoro MoLenupoBaHUs
U3MYECKMX U  TexHonormyeckmx npoueccoB. OCHOBHOW 3agadven crneukypca siBnsieTcs
yCBOEHME CTyaeHTaMn MeToOOoMormm KOMMbITEPHOrO MOAENUPOBaHUS, METOANKA NOCTpOe-
HUA mMoaenen pasnu4YHbIX PU3MYECKUX U TEXHOMNOIMMYECKUX MPOLLECCOB N CUHTE3a CITOXHbIX
MaTeMaTuyecknx Mmoaenen Ha 6ase aneMeHTapHbIX Mogenen.

CTyOeHTbl JOMKHbI ObITb rOTOBLI MCNONBb30BaTb NOMyYeHHbIE B 3TON 06nacTu 3HaHWS,
Kak npu U3y4eHnn CMEeXHbIX OUCUMMIIH, Tak U B NpodeCcCnoHarnbHOn AeATerIbHOCTU, B YacT-
HOCTU MpW NPOEKTUPOBAHUKW, peanusauvm N NPUMEHEeHUN n3nenun MUKPOINEKTPOHUKUA Y
HaHOSNEKTPOHUKM.

B pesynbTaTte 0CBOEHUS AUCUUNNNHBI OBYYatoLLMIACA OOIDKEH:

3Hamep!:

- OCHOBHbI€ MOHATUA U MEeTOAbl MaTemMaTUYeCKOoro aHanuaa, aHanmMTUYeCcKon reoMeTpun,
NMHeNHoN anredpbl, TEOPUN (PYHKLMIA KOMMIEKCHON NepeMeHHON, TeOpUN BEPOSTHOCTEN U
MaTemMaTU4YeCcKon CTaTUCTUKU, OUCKPETHOW MaTeEMaTUKN;

- TexHonormno paboTbl Ha K B coBpeMeHHbIX OnepaumoHHbIX cpedax, OCHOBHble MeToAbl
pa3paboTku anropuTMOB M NPOrpaMm, CTPYKTYpbl AaHHbIX, UCMONb3yeMble s npeacTasne-
HUS TUNOBbLIX MHOPMALMOHHBLIX 0OBHEKTOB, TUMOBbLIE anNnropuTMbl 06pPabOTKM AAHHbIX;

- om3myeckme n PU3NKO-XMMUYECKNe OCHOBbI TEXHOMOMMN NMPOU3BOACTBA U3AENUNA dnek-
TPOHUKM U HAHOISEKTPOHUKU, PU3NKO-TEXHONOMMYECKME N SKOHOMUYECKNE OrPaHUYEHNSA UNH-
Terpaumm 1 MMHMaTopu3aumm 3NeKTPOHHON KOMNOHEHTHOW 6a3bl;
ymemsn:

- NPUMEHATL MaTeMaTu4eckne MeToabl, PU3NYECKNE U XMMUYECKME 3aKOHbI NS peLleHus
npakTU4ecKnx 3agay;

- NPUMEHATb METOAbl pacyeTa NapamMeTpoB U XapakTepPUCTUK, MOOENMPOBAHNA U MPOeK-
TMpPOBaHUS NPUBOPOB U YCTPOMUCTB BaKyyMHOW, NSia3MeHHON, TBepPOOTENbHON, MUKPOBOSIHO-
BOW M ONTUYECKOWN SNEKTPOHUKN;
ernadems:

- HaBblKaMW KPUTUYECKOro BOCMPUATUS MHpopMaLmu;

- MeTodamu pelleHns andgepeHumansHbiXx 1 anrebpanyeckux ypasHeHun, auddepeHn-
UManbHOro U MHTErpanbHOro UCYUCMNEHUS, aHanMTUYeCcKon reoMeTpun, Teopun BEeposTHO-
CTEN N MaTemMaTMYeCcKon CTaTUCTUKK, MaTeMaTUYECKON STIOrMKK, OYHKLMOHATbHOIro aHanusaa;

- MeTogamMu NOCTPOEHUSA COBPEMEHHbIX MPOBNEMHO-OPUEHTUPOBAHHBIX MPUKIaAHbIX NPO-
rPaMMHbIX CPECTB;

- COBpPEMEHHbIMM  NpOrpamMMHbIMW  CpedcTBaMyW  MOATOTOBKM  KOHCTPYKTOPCKO-
TEXHOJSTIOrMYeCcKon JOKYMEHTaLUMK;

- HOBbIMM TexHomnornsMmn, obecnevmsaroNMn 3PEPEKTUBHOCTb NPOEKTOB, TEXHOMOrMYe-
CKMX MPOLIECCOB;

- MeTogaMn 3KCrnepuMeHTarnbHbIX UCCregoBaHUN NapamMeTpoB U XapakTepuUCTUK MaTepu-
anos, NpnbopoB M YCTPOUCTB BaKyyMHOM, NNasMeHHOWN, TBEPLOTENbHOW, MUKPOBOSTHOBOWN U
ONTUYECKOMN INEKTPOHUKN N HAHOISEKTPOHMKN, COBPEMEHHBLIMU NPOrpaMMHbLIMU CpeacTBaMU
NX MOAENUPOBAHUSA U NPOEKTUPOBAHUS;

- HaBblkaMy pPaboTbl C MHOPMALMOHHLIMM BGa3amun OaHHbIX 06 OTEYEeCTBEHHbLIX U 3apy-
BOeXHbIX 9NEKTPOHHbLIX KOMMOHEHTaX, MpMemMamMn BBoAa ANEKTPOHHbLIX cxeM B MK ¢ nomoubio
CTaHOapTHbIX rpau4ecknx nakeTos.

[aHHaa gncumnnuHa sBnsieTcs npegwecTByoWen OAnd Takux AUCUUNNH npodeccuo-
HanbHOro umkna kak « OCHOBblI TEXHOMOMMN 3NEKTPOHHOM KOMMOHEHTHoW 6asbly, «[1poekTu-
pOBaHWE MHTErparbHbIX CXeM». 3HaHUS, NOJTyYEeHHbIE NP OCBOEHUU ANCLMNIIMHBI «KOMMblo-



103

TepHoe MoAernMpoBaHNe B MUKPO- U HAHOSMEKTPOHUKEY, HEOOXOANMbI MPU BbiNoSHEHUN 6a-
KanaBpCKOW BbIMYCKHOW KBanuukaumoHHon paboTbl B 061acTM MUKPOSNEKTPOHUKN U HAHO-
3NEKTPOHUKM.

MecTo yye6HOM ancumnnuHbl B cTpyktype OOIN: Kypc saBnseTcsa aucumniamHon no BbiGO-
py BapuatuBHOM 4Yactu 6noka B1 [ducumnnuHel (Mogynu) noaroToBKM oby4varowmxcs no
HanpasneHuto 11.03.04 «OnNekTpoHMKa 1 HAHOINEKTPOHMKAY .

AvcunnnuHa 6asupyeTca Ha Kypcax AMCUMNIIWH, u3ydaeMblX B OoOpasoBaTenbHbIX
nporpammax 6akanaspuata: «Matematukar», «Pusmkar», «MHpopmaTmkay, «dPuamnyeckume oc-
HOBbI 3NIEKTPOHUKMY», «OCHOBbI TEXHONOMMU MHTErparbHbIX CXEMY.

KpaTkoe copepxaHue (Oupaktuyeckune eauHuubl) y4eOHOW AucuunnuHbl: [Ouc-
UUNanHa coCcTouT M3 NATU pasgenoB. Pasgen 1. MNpuHUMNBI KOMMLIOTEPHOrO MogenMpoBa-
HUA B MUKPOSMNEKTPOHUKe. Pnsmnyeckoe n mateMatmyeckoe MoAenupoBaHue NpoueccoB B
MUKPOSMEKTPOHUKE KaK MHCTPYMEHT onTtummsaumm napameTtpoB VIC n dyHOameHT cospe-
MEHHbIX KOMMbLIOTEPHBLIX CUCTEM KOMMbLIOTEPHONO MOOENUPOBAHUSA B MWUKPOINEKTPOHUKE.
Pasgen 2. KomnbloTepHoe MoaennpoBaHue npoLecca TeEPMUYECKOro OKUCIIEHNA N cerpera-
unm npumecen npu okncrneHnn. KnHetnka tepmmyeckoro okucneHusi. OgHomepHas mogernb
Ouna-I'poyBa. Mogenb Maccyga. 3aBUCMMOCTb NapaMeTpPoOB OKUCIIEHUSA KPEMHUA OT PEXU-
MOB U napameTpoB noasioxek. OkucrneHne nonvkpemHus. KomneloTepHoe moaennpoBaHue
NnoKanbHOro OKUCNeHusi. YncneHHoe MoLenupoBaHUe CTPYKTYpbl «NTUYMK knoB». Mogenu-
poBaHue cerperaunn npumecun Ha rpaHuue pasgena SiO2-Si Pasgen 3. KomnbloTepHoe Mo-
aennposaHue npouecca TepMmmudeckon anddysuun. YpasHeHus audpdysmmn duka. AHanntu-
yeckme MeToAbl pacyeTa ANddy3noHHbIX Npodunern Ha OCHOBE BTOPOro ypaBHeHus Puka.
Anddysns B HeorpaHMYeHHOM Tene C NPOM3BOSIbHBIM HavarnbHbIM pacnpegeneHnem npu-
mMecu. KomnbloTepHoe MmoaenvpoBaHve auddysnn B NONyOorpaHUYEHHOM Tene ¢ oTpaxato-
Wwen n ceasbiBatowen rpaHmuamun. duddysmna na noctossHHoro (6eCKOHEYHOro) UCTOYHMKa B
nosiyorpaHudeHHoe teno. Auddyansa n3 cnoa KOHEYHOWN TOMLWMHBI C OTpaXatoLlen rpaHuLen
N paBHOMEPHbLIM HayarnbHbIM pacnpegenennem npumecu. Aunddysmnsa ns 6eCKOHEeYHO TOHKO-
ro crnosi 3agaHHOM MOLLHOCTU B MOJSlyorpaHu4yeHHoe Tteno. Auddysns n3 npuMecHoro cros
C HavanbHbIM erfc-pacnpeaeneHmem. KomnbioTepHoe moaenupoBaHme anddysum mns orpa-
HWYEHHOro TBEPAOro Tena CO CBA3bIBAOWWMM rpaHULaMn npyv paBHOMEPHOM HayarbHOM
pacnpegeneHnn npumecu. Oudpdysmna B orpaHMYeHHOE TENOo M3 NOCTOAHHOrO (6eCKOHEYHO-
ro) uctoyHmka. KomnbloTepHoe MogenmpoBaHne MHOrOMepHbIX 3adad anddysum npumecn B
TBEepaom Tene. Ouddysms nog Kpam OKMCHOW Macku, anddysmna yepes Wenb B OKUCHOMU
mMacke. Oudpdysuna yepes NpssMOYrofnibHOE OKHO B MPSIMOYrofibHOM Macke. AHanutudeckas
Mogenb Aupdy3nMoHHOro nepepacnpeneneHns B OKUCNUTENbLHOU cpege. YuncneHHoe mone-
nupoBaHue 3agad angdysnm B MHEPTHOW U OKUCNUTENbHOM cpedax MeTOAOM KOHEYHbIX
pasHocTein. MeToabl annpokcMmauum BTOPOro ypaBHeHus Puka, rpaHUYHbIX U HayarbHbIX
ycnosuin. Pasgen 4. KomnbloTepHOe MOAENUpOBaHME WOHHOM umnnaHTaumm. OCHOBbI Teo-
pun JILWLL. SHepreTuyeckne notepmn yCKOPEHHbIX MOHOB B amopdHOM TBepaom Tene. Cpea-
HUMN NOSHbLIN Npober, cpeaHUn HopManbHbIM NpPober U CTparrNUHr HopManbHOro npobera
YCKOPEHHbIX MOHOB B TBepAoM Tene. KomnbioTepHoe MoaenvpoBaHMe O4HOMEPHbIX pacnpe-
AeneHn NOHHO-UMMMNAHTUPOBAHHbLIX NpMMecen B OOAHOPOAHOW aMopgHoM muweHn. Metoq
MoHTe-Kapno. MeTopq kuHeTuyeckoro ypaBHeHus bonbumaHa. [[ayccoBckue pacnpeneneHuns:
yceyeHHas U HeyceyeHHas rayccumaHbl. ConpsbkeHHasa rayccuaHa. Pacnpegenenue MNupcon-
4. KomnbloTepHOe MogenvpoBaHne pacnpegeneHnin MIOHHO-UMMNNaHTUPOBaHHbLIX NpUMecen B
Pa3opPUEHTUPOBAHHBIX KPUCTANSIMYECKNMX MULLEHAX. KOMNboTEpHOE MOgEenMpoBaHNE MHOrO-
MepHbIX 3afay pacnpegeneHnun MOHHO-UMNITaHTUPOBAHHbIX npumecen. [MocTpoeHue pac-
npegeneHnn MOHHO-UMMNNAaHTUPOBAHHbLIX NPUMECEN B MHOIOCHOWMHbLIX CTPYKTypax. Komnbto-
TepHoe mogenupoBaHue onddy3nMOHHOIo nepepacnpegeneHns MOHHO-UMMNIaHTUPOBAaHHbIX
npumecen. Pasgen 5. KomnbloTepHble MeTOAbl pacyeToB NEerMpoBaHHbIX CTPYKTYP. Komnbto-
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TepHble MeToAbl MOAENUPOBaHUSA 3NeKTpodu3ndecknx napameTpoB. Metoabl MogenupoBa-
HUA pacnpeneneHnn TennoBbIX, ANEKTPOCTAaTUYECKUX, ANEKTPOMArHUTHbLIX U OPYrux Mnonen.
KomnbtoTepHble MeTOAbl pacyeToB napamMeTpoB ANGEY3MOHHbBIX CTPYKTYP. KoMnbloTepHble
MeTOAbl pacyeToB NapaMeTpoB MOHHO-UMMMAHTUPOBAHHBLIX CTPYKTYP.

Koabl chopmupyembix komneTeHuum: [lpouecc u3yvyeHnsa AUCUUNIUHBbI HarnpaBfieH Ha
dopMmnpoBaHNE aNEMEHTOB crneayoLwmnx komneTeHumn B cootesetcteumn ¢ roC BO n OOl
BO no gaHHomy HanpasneHuto nogrotosku: MK-1

®dopMbl TeKyLLer aTTecTalumn: oT4eThbl No flabopaTopHbIM paboTam.
dopma NPoOMeXyTOYHOM aTTecTaLuu: 3K3amMeH.

B51.B.[1B.6.1 MukpocxeMoTexHukKa

Lenu 1 3agayun AMCUMNNUHDBI: N3yYeHUe NpUHUMNOB umndpoBon obpaboTkn nHdopmaumm
cpencTBaMun UHTerpanbHOM 3NEKTPOHUKMN.

OcHoBHble 3aaum Kypca: ocBoeHue 6a30BbIX NMOHATUI U METOA0B MaTeEMaTUYEeCKON OCHOBbI
ANCUNNNKUHLI - Byneson anredpbl; oBnageHve Metogamu nNpoekTUpoBaHNa KOMOUHALMOHHbIX
N nocnenoBaTeflbHOCTHLIX YCTPOWUCTB LMAPOBOM TEXHUKWU; YCTAHOBMIEHWE B3anMMOCBA3N
Mexagy anroputmamm umnposon 06paboTkn nHopMaummn n nx peannsaunen B 31eMeHTHON
6ase MUKPO- M HAHOINEKTPOHUKKN; POPMUPOBaHNE YyBCTBA HEOOXOAMMOCTN HENPEPLIBHOIO
COBEpPLLEHCTBOBAHNA CpeACT ONUcaHna N METOA0B NOCTPOEHUs LM(PPOBbIX aBTOMATOB.

MecTo yyebHOM ancuunnuubl B cTpyktype OOI: Kypc asnseTtcs aucumniamHon no Bbibo-
py BapuatuMBHOM 4Yactu 6noka b1 [OucuunnuHbl (Moaynv) nNoaroToBKM OOy4aromMxXca no
HanpasneHuto 11.03.04 «OnNeKTpoHMKa 1 HAHOIMNEKTPOHMKAY .

KpaTkoe copgepxaHue (AMaakTuyeckme eamHuubl) y4eOHOU aucuunnuHbl: JucuunnmHa
cocTouT n3 gesaTtu pasgenos. Pasgen 1. BeegeHue: OcHoBbl 6yneBon anrebpebl. MNoctynaTtol
n Teopembl anredpbl Nornkn. PyHKUMOHanNbHaa nonHota. MUHTEPMbI U MaKcTepMbl. YNpo-
WweHne 6yneBbix YHKUNIA C MOMOLLBIO KapT MMHTEpMOB. Pasgen 2. nemeHTHas 6a3a und-
poBbIX yCcTponcTB. OCHOBHbIE MapaMeTpbl JIOrMYECKNX anemMeHToB. CpaBHUTENbHLIN aHann3
TPaH3UCTOPHbIX Nornk. BecnomoratensHble anemeHTol LIY. Pasgen 3. LiudpoBbie CTpyKTypbl
KOMOWHaUWOHHOro Tnna. HomeHknatypa v anroputm NocTpoeHus norndecknx cxem K-tuna.
Pasgen 4. Liucposble CTpyKTypbl NocrnenoBaTefibHOCTHOrO tuna. Knaccugukauma n xapak-
TEPUCTMYECKNE YPABHEHUSI TPUITEPHbIX CTPYKTYP. MeToa cnoBapHbIX NpeobpasoBaHuii pas-
HOCTHbIX KapT MUHTEPMOB. [pOeKTMpOBaHWE PEerucTpoB, CYETYMKOB AenUTenen 4acToTbl.
Pasgen 5. 3anomuHarowme yctponctsa. NapameTpbl M OCHOBHble CTpyKTypbl 3Y. M3Y u
PM3Y. ®naw-namate. Ctatudeckune n guHammudeckune O3Y. MNepcnekTruBHble TeXHOMormm 3Y.
Pasgen 6. MukponpoueccopHble cuctembl. Cpeactsa BOCNpPou3BeAeHNss 1 BBoAA rpadouku:
MOHUTOPbI N BUAEOKAPTbI, MPUHTEPDI, NOTTEPbI U CKaHepbl. MaHMNynsaTopsb!.

Koabl c¢opmupyembix komneteHummn: [lpouecc m3yyeHus OUCUMNIIMHBLI HanpaefeH Ha
opMmnpoBaHNE 3ANEMEHTOB crnefyoLmnx komneTeHumn B cootesetcteumn ¢ roC BO n OOTI
BO no gaHHomy HanpaeneHuto nogrotoBkn: OlMK-3; MK-5

dopmMbl TEKYLEN aTTecTauumn: otyeTbl No nabopaTtopHbIM paboTam.
dopma NpoMeXXyTOYHOM aTTecTaLunu: 3K3ameH.
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B51.B.1B.6.2 TpéxmepHble UHTEerpanbHble cXeMbl

Llenu n 3apaum gucumnnuHbl: OpMUPOBaHMM 3HAHMI B 0ONacTM TEXHOMNOrMYeCcKnx one-
pauun TpeXMEepPHON UHTErpaumMm 1 NogLAEPXKKNU NPOEKTUPOBAHUS TPEXMEPHBIX MHTErpanbHbIX
cxeMm coBpeMeHHbimn CAMP

MecTo y4ye6HOM ancuunnuHbl B cTpykTtype OOI: Kypc sBnseTcs aucumniamHon no Bbibo-
py BapuatuMBHOM 4Yactu 6noka B1 [OucumnnuHel (Mogynu) noaroToBkM oby4varolmxcs no
HanpasneHuto 11.03.04 «OnekTpoHMKa 1 HAHOJ3NEKTPOHMKAY .

KpaTkoe copepxaHue (AuAaakTMyeckue eauHULUbI) y4eOHOM ancuunnuHbl: Beege-
Hue. Knaccndpukaumna tpexmepHoix UC: 2.5D-IC, 3D-IC, 3D-SIC, 3D-SOC. lNpeumyLiecTtBa
TpexmepHbix NC.

TexHonormm TpexmepHon nHTerpaumm. TpexmepHas ynakoBka U TpexmepHasa nHterpa-
ums. TexHonorua UTCS. TexHonorus CIP (Chip in Polymer) TexHonorus TSV.

YCTpONCTBa Ha OCHOBE TpPeXMepHOW mHTerpauun. dotomatpuubl C MPUMEHEHNEM TEX-
Honorun 3D-IC OnepatmeHas namate DRAM Ha ocHoBe TpexmepHbix MC: HMC. KoHcopum-
ym Hybrid Memory Cube. OcobeHHoCcTH TexHonoruu. lNpeumywectea namatn HMC. Cneun-
dukaumm namatn HMC. Flash-namate ¢ npumeHeHnem 3D-IC.

CnctemMbl aBTOMaTM3MPOBAHHOIO MPOEKTUPOBAHUS C MOAOEPXKKON TpexmepHbix WC.
MogenupoBaHune BnusHua TSV Ha napameTpbl noanoxku B Sentaurus Interconnect. MNMoga-
aepxka Tpaccmnposkn 3D MC B Synopsys Custom Designer. Nposepka DRC gna TSV B IC
Validator. MogenuposaHne mexcoeanHeHun 3D NC B HSPICE. OkcTpakumsi napasuTHbIX
anemeHToB ana TSV B StarRC.

Koabl chopmupyembix komneTeHuum: [lpouecc M3yvyeHUa AUCUMNIUHBbI HanpasfieH Ha
dopMmnpoBaHne aNeMEHTOB crneaylLmnx komneTeHumn B coorsetcteumn ¢ roC BO n OOl
BO no gaHHomy HanpasneHuto nogrotosku: MK-1, 5

®dopMbl TeKyLLen aTTecTalumn: oT4eThbl No flabopaTopHbIM paboTam.
dopma NPoOMeXyTO4YHOM aTTecTaLun: 3K3aMeH.

B1.B.[1B.7.1 KBaHTOBaga u onTu4yeckas 3JfieKTpoHukKa

Lenu n 3agaum aucumnnumHbl: OPMUPOBAHME Y CTYAEHTOB 3HAHUMA U YMEHWUW, NOMEe3HbIX
NpU BbINOSIHEHUM KYPCOBbIX W BbIMYCKHbIX KBanMdUKauMoHHbIX paboTt. [Ons ycnewHoro
OCBOEHUSA OMCUMNIANHBI HEOBXOOUMO 3HaHMe AUCUMNNH «TBepaoTenbHas 3MNEKTPOoHMKay U
«CxeMoTexHuKa.
B pesynbTate 0CBOEHUS OUCUNNNNHBI CTYLEHT LOMKEH:

3Hamp, OCHOBHbIE 3Tarnbl pa3BUTUS MaTepuanoBegeHusi, 0CO6EHHOCTU COBPEMEHHOIO
aTana pa3BuTua maTepmanoBeaeHnss B 06nact TBepaoTENbHON 3NEKTPOHUKY;

yMemb, aHanuanposaTb 6onbLine Maccusbl MHpopMaunm No HaHOMaTepuanoBeaeHMIO,
BblOENAs camble 3HadYMMble N9 PasBUTUSA TBEPAOTENbHOW 3MEKTPOHUKN TeXHOrornyeckme
HanpaBfeHus;

g1ademp OCHOBaMM 3HAHUIN MO TEXHOMOrMYECKN MPOPbLIBHBIM HaNpaBreHNsIM pa3BuTug
MUKPO-, ONTO- N HAHOINEKTPOHUKM.

Mecto yyebHOM aucumnnuHbl B cTpyktype OOI: (Kypc asnseTca gucumniMHOW no Bbl-
6opy BapmatmBHoOM Yactu 6noka b1 [ducumnnuHel (Mmogynun) NoAroToBkM obydatowmxcs no
HanpaeneHnto 11.03.04 «OnNekTpoHMKa 1 HAHO3MEKTPOHMKAY .

KpaTkoe cogepxaHue (AupakTnyeckme eguHULbI) y4e6HOM AUCLMNIINHDI:
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Beepgenune. lNpegmeTr n uctopms pasBuUTUA KBAHTOBOM U OMNTUYECKOM INEKTPOHMKN.
Cnocobbl onMcaHna 1 XxapakTepPUCTUKN SNEKTPOMarHUTHOrO M3nydYeHnss ONTUYEeCKoro avana-
30Ha. OCHOBHbIE NOHATUA POTOMETPUN.

®Pun3nyeckne 0CHOBbI KBAHTOBOW 3NEKTPOHNKN. QHEPreTU4eCcKne COCTOSAHUSA KBaHTOBbIX
cuctem. Ontnyeckme nepexofbl. CTpykTypa cnektpoB. CNOHTAHHOE U BbIHYXAEHHOE WU3Ny-
yeHne. KoadpdpuumeHTol SHWTENHA. B3anmocBasb koapduuneHToB SnHWTENHa. KBaHTO-
BOMEXaHM4ecKoe onucaHue B3avMOOENCTBUSA ONMTUYECKOrO M3My4YeHUs C KBaHTOBbIMWU CU-
ctemamn. CBSA3b KOI(PMPULNEHTOB DNUHLITENHA C MATPUYHBLIMU 3fIEMEHTaMM ONMTUYECKUX ne-
pexofos. [lornoweHne n ycuneHne anekTpoMarHUTHOrO U3nyyYeHuss BewecTBoM. AKTUBHbIE
cpenbl. MHBepcHasa HaceneHHoCTb. MeToabl 3HepreTu4ecKkom Hakadkm akTUBHbIX cped. [Byx-
, TPEX- N YeTbIpexypoBHEBas CXeMbl BO3OYXAeHUsI aKTUBHOW cpefbl. Ycnosne camoBo3byx-
AEHNs KBAHTOBOM CUCTEMbl U YCNOBUE HacblWweHus ycurneHus. LLupuHa cnekTpanbHbIX nu-
HUN. EcTecTBeHHas wwupuHa, ywupeHne [donnepa. O6beMHbIn pe3oHaTop. Pe3oHaHCHble
nnHUK pes3oHaTopa. [JobpoTHOCTL pe3oHaTopa. Pe3soHatop ®abpu-lepo. CenekTuBHble pe-
3oHaTtopbl. Cchepryecknin pesoHaTop.

Knaccudumkaumsa n yctponctso nasepoB. OCHOBHble Matepuarbl TBepAOTENbHbIX Na-
3epoB. YCTPOMCTBO TBEpPAOTENbHOro nasepa. PybunHoBbin nasep. Jlasepbl Ha kpucTtannax u
cTeknax, aKkTMBMPOBaHHbIX HeoAMMOM. TBepaoTefnbHble nepecTpamBaeMble nasepbl. Bono-
KOHHble Nasepbl 1 nasepHble ycunutenu. BonokoHHble cBeToBoAbl. KWAKOCTHbIE Nasepsbl:
MOMEKybl OPraHNYeCcKUX KpacuTenen, cuctema aHepreTM4ecknx YpoBHemn, yctponcteo. Cno-
cobbl JOCTUXEHNA MHBEPCUN B ra3oBbiX Nnasepax. [ enun-HeoHOBLIN a3ep: CXema 3HepreTu-
YeCKMX YPOBHEN N YCTPOMUCTBO. NOHHbIE, MONEKYNSpHbIE, SKCUMEpPHbIe, ra3oguHaMu4eckue,
XUMUYeCKMe nasepbl, Jlasepbl Ha napax MeTanna, nasepbl Ha CBOOOAHbLIX 3MEKTPOHax:
NPUHUMN paboTbl, OCHOBHbIE XapaKTEPUCTUKN U cdhepbl MPUMEHEHUS.

Mpnbopbl ONTOANEKTPOHMKK. [10NYyNPOBOAHUKOBbLIE MCTOYHUKN HEKOrePEeHTHOro M Ko-
rePeHTHOro OMTMYECKOro U3NyYeHUs: NMPSMO30HHbIE U HENPSIMO3OHHbIE Mepexodbl B nomny-
NPOBOAHVKE; U3nyYaTernbHbI pexumM paboTbl p—N-nepexona; ONTUYECKNE U NeKTpuyeckue
napameTpbl CBETOANOAOB; YCrOBUE OOCTUXKEHUS MHBEPCUM B NOSYNPOBOOHUKE; YCTPONCTBO
NHXEKLMOHHBIX Na3epoB; reTeponasepsbl. MNornoweHne ceeTta B nonynpoBogHukax. Knaccu-
dukaums dotonpnemMHmkoB. PoTopes3ncTopbl: NpUHUMN paboTbl, YCTPONCTBO, 3reKTpuye-
CKME XapaKTepUCTUKK, YyBCTBUTENbHOCTL. doToauoabl: npuHUmMn paboTbl, BONbTamnepHas
XapakTepucTtuka, oToranbBaHN4Yeckuin n oToANOLHbIN PeXMMbl paboTbl. POTOTPaAH3UCTO-
pbl: YCTPOWCTBO; 9KBMBASIEHTHAs CXeMa; BOfibTaMMNepHble XapakTepucTukn. PoTonpruemMHmnKn
C 3apsiAOBON CBSA3bIO: MPUHUMN paboTbl, perucTp casura, OoToMyBCTBUTENBHASA MaTpuua.
Mcnonb3oBaHne onTO3NEKTPOHHbIX NpMbopoB. Cxembl BKIOYEHUST (POTOpe3ncTopoB, hoTo-
anonos, oToTpaH3ncTopoB. ONTPOHbl. OCHOBHbIE MHTErpasibHO- ONTUYECKUE ISfIEMEHTHI.
OnTnyeckne MMKPOBOSMHOBOALI. JNEKTPOONTUYECKME, MArHUTOONTUYECKME, aKyCcTooNThYe-
CKMe MoaynsaTopbl cBeTa. AKyctoonTudeckue aednektopbl. [lepcnekTMBHblE HanpaBreHus
KBAQHTOBOM N OMTUYECKOM INEKTPOHUKN. HenunHenHo-onTndeckne apektol. POTOHHLIE KpU-
ctannbl. [lonorpadunyeckme cucTemsol.

Koabl c¢opmupyembix komneteHumn: [lpouecc m3yyeHus OUCUMNIIMHBLI HanpaefeH Ha
dopMmnpoBaHNE 3NEMEHTOB creayrowmx komneTeHumn B cooteetcteumn ¢ roC BO n OOTI
BO no gaHHOMy HanpasneHuto NnoarotoBku (cneumansHoctn): ONK-2; MK-2

PopmMbl TEKYLEN aTTecTauumn: otyeTbl No nabopatopHbIM paboTam.
dopma NpoMeXyTOYHOM aTTecTaLuumu: 3aqer.
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B51.B.1B.7.2 53.B.1B.1.1 TexHonorma marepmanoB MUKPO-, ONTO- U HAHO3NEKTPOHUKU

Lenu n 3agaun gucumnnuHbl: OpMUPOBaHME Yy OOy4aloLWMXCA KOMMMeKca 3HaHUM B
obnactm U3NKO-XMMMYECKNX OCHOB MaTepuanoBedeHust B obnactm MUKpPO-, ONTo- U
HaAHOSNEKTPOHUKN, HEOOXoOMMbIX ANs peleHus dyHaamMeHTanbHbIX U TEXHONOrMYeCcKnx
npobnem co3aaHns ANEKTPOHHbIX YCTPOWCTB C BbICOKOW, CBEPXBbLICOKOW U YNbTPaBbICOKOM
CTENEHbIO MHTEerpaumn. B npouecce nayyeHus AUCLUNNNHBLI HeoBXoanMMO chopmmpoBaTh y
oByy4aroLMXCS KOMMEKCHbIN Noaxoa K npobnemam pasmepHOro nNonyvyeHust TBepaoTeNbHbIX
CTPYKTYp Ha 6a3e ucnonb3yembiXx M NepcrnekTuBHbIX MaTtepuanoB. OgHon M3 uenen kKypca
aBnsetca npnobpeteHne CTyaeHTOM AOMOMHUTENBHbIX 3HAHW O BELWEeCcTBe, B TOM Yucrne O
BO3MOXXHOCTU MNOJSTydeHUss U Mogudukaumm CBOMCTB HOBbIX MEPCNEKTUBHbLIX MaTepuasrios C
NCNOSiIb30BaHNEM MepPeaoBbIX TEXHONOMMYECKMX METOAOB. 3adava OAUCUMNIIMHBI — NoKa3aTtb
onpenensarLLyto porfib TEXHOMOMMNU MaTepuanoBeeHns B Hay4YHO-TEXHUYECKOM nporpecce
oTpacnn. K OCHOBHbIM 3agadaM Kypca OTHocuUTCA dopmupoBaHme Yy oby4vatolmxcs
LeNIOCTHOro nNpefCcTaBleHNs O 3aKOHOMEPHOM pPa3BUTUM U COBEPLUEHCTBOBAHUN 3HAHUW B
obnactn TexHonorMm MuKpo-, OMNTO- M HaHoOMaTepuanoBedeHus, O npeobnagarollem
BSIMSSHAN NNA3MEHHbIX, MYYKOBbIX M MHbIX COBPEMEHHbIX TEXHOMOMMN Ha NepcrneKkTuBbI
pasBUTUA MUKPO- , OMTO- N HAHOINEKTPOHUKMN.
B pesynbtaTte oCcBOEHUS ANCUMUMNINHLI CTYOEHT OOSKEH:

3Hamb, OCHOBHbIE 3Tarnbl pPasBUTUS MaTepuanoBegeHusi, 0COOEHHOCTU COBPEMEHHOIO
3Tana pas3BuTua matepuanoBeaeHnsa B 06n1actn TBEpAOTENBHOM 3NEKTPOHMUKM;

yMemb, aHanuanposaTb 6onbLIne MaccuBbl MHpoOpMaUmMmn No HaHOMaTepuanoBeaeHUo,
BblOeNAa camble 3Ha4YMMble N9 pasBUTUA TBEPLOTESIbHOM 3MEKTPOHMKMU TEXHOMOrmyeckune
HanpaBneHus;

grrademb OCHOBaMM 3HAHUIM NO TEXHONOMMYECKN NPOPbLIBHLIM HanpaBfieHNAM pas3BuTUS
MUKPO-, ONTO- U HAHOSNEKTPOHUKN.
Mecto y4yebHOM aucumnnuHbl B cTpykType OOIl: (Kypc aBnseTtcsa gucuunivHOM no Bbl-
bopy BapuatmBHoM Yactu 6roka b1 [OucuunnuHbel (Mogynu) NOAroToBKM oBy4varomxcsa no
HanpasneHmto 11.03.04 «OnNekTpoHMKa 1 HAHO3NEKTPOHMKAY .
Mpn ee n3ydeHUN CTyOEHT OOMMKEH OPUEHTUPOBATLCS B MHOroobpasvm maTepuanoB afek-
TPOHHOW TEXHWKW, BrageTb MHdopMaunen o6 MCTOpPUYECKMX dTanax U3y4YeHUss U NpUMeHe-
HUS 6a30BbIX MOMNYNPOBOAHMKOBLIX MaTepuasnoB, pasnuyaTtb NPUHLMMIMANbHYH pasHULy
MeXay MUKPO- N HAHO3MEKTPOHMKOM, OCODEHHOCTU ONTO3NEKTPOHMKN. [ucumnnmHa npeguwe-
cTByeT 60nbLOMY BOKY NpeaMeToB, ndyyarwmx npubopbl U CTPYKTYPbI, B OCHOBE KOTOPbIX
NEeXUT NpaBunbHO NogobpaHHbIM Matepman ¢ 3agaHHbIM NepeyHeM CBOWCTB, a TaKkKe OUC-
UunavHam, paccMaTtpuBalolLMM (pusndeckne npouecchbl B CrOXHbBIX FeTEPOreHHbIX CTPYKTY-
pax.
KpaTkoe copgepxaHue (AmaakTuyeckme eamHuulbl) y4eOHOW aucumnnuHbl: JucumnnmHa
cocTouT U3 nATK pasgenos. Pasgen 1. Begenve B maTepuanosegeHue. BelwectBo, maTepu-
an, asa. OCobeHHOCTN TOHKOMNIIEHOYHOro MatepuanoseaeHusi. OcobeHHOCTU B3anmoaemn-
CTBUA MaTepuanoB c usnydyeHnem. Pasgen 2. [NonynpoBOAHWK, NPOBOAHWUK, ONSNEKTPUK.
Kpnctannoxmmmyeckoe CTpoeHne n 0COOEHHOCTU TuUna XMMnYeckom cesasn. bnvkHuim, gane-
HUN nopsagok. Kpuctannuyeckas pewetka. Pasgen 3. BBegeHne B HaHOMaTepuanoBeeHue.
MaTepwnanbl MUKPO-, ONTO- U HAHOBNEKTPOHUKN. HaHOTEXHOMormm n ux ponb B nporpecce
TBEPOOTENbHOM 9NEKTPOHUKN. [NoHATUE HaHOMaTepuana, Knaccugukaums HaHomaTepuanos.
Ponb noBepxHoCTW 1 rpaHuy pasgena. NonynpoBOAHUKOBbIE HaHOMaTepuarnbl, HAHOCTPYK-
TypHble MaTepuansl, yrnepogHble HaHomatepuansl. MaTepuanbl Ans8 ONTO3NEKTPOHUKMN.
Pasgen 4. Knaccudukaumss OCHOBHbIX TEXHOMOIMMM MNorydeHuss HaHomaTepuanoB. Moneky-
NAPHO-IydeBast anMTaKCcusl, 30fb-reflb TEXHONOMMU, MaTPUYHbIN CUHTE3, MMa3MeHHbIE N Na-
3epHble cnocobbl hopMMpoBaHNA HaHOMaTePUanoB U MeToabl X mogudmkaumn. Pasgen 5.
Camocbopka n camoopraHmsaumsa B TEXHOSOMMU NOSTyYeHUss HAaHOMaTepuasroB, KOHTaKTHOE U
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GeckoHTakTHOe hopMMpoBaHME MOBEPXHOCTM MOASIOXKEK, MEepPCneKkTUBbl YrnepoaHon anek-
TPOHWKMK, HAHOKOMMO3UTbI, HAHOKEpaMUKa, HaHOCTeKNa u ap.

Koabl dopmupyembix komneteHuui: [lpouecc m3yvyeHUs AMCLUMNIWHBI HanpaBneH Ha
dopMmnpoBaHNe aNeMEHTOB crneayowmnx komneTeHumn B cooresetcteumn ¢ roC BO n OOl
BO no gpaHHomy HanpasneHuto nogrotoBku (cneunansHoctn): ONK-7; MK-5

®dopMbl TeKyLLer aTTecTalumn: oT4eThbl No flabopaTopHbIM paboTam.
dopma NpoMeXyTO4YHOM aTTecTauuu: 3ayer.

51.B.1B.8.1 JlabopaTopusa No TeXHONnormu

Llenn v 3agaun gucumnnuubl: JucunnnuHa popmmpyeT y 0by4vatowmxcsa 3HaHNS 1 yMeHUs,
nonesHble AN BbIMNOMIHEHUS KYPCOBbIX M AUMMNOMHbIX paboT. [na ycnewHoro ocBOEHUs
OUCUMNINHBLI  Heobxogmmo 3HaHme auvcuunnuHbl  B3.B.O1.3 OcHoBbI  TexHonorum
NHTEerpanbHbIX CXEM.

Llenbto 1 3agavyamu ANCUUNIINHBI SBRSIOTCS U3y4YeHMe OCHOBHbIX NPUHLMMOB NpoOBEAEHUS
TEXHOSOrMYecknx onepauum M pacdeta TEXHOMNOrMYEeCKUX napameTpoB, UCMNOSb3yeMbiX B
NPOV3BOACTBE MHTErpasnbHbIX MUKPOCXEM Pa3fMYHbIX KIacCoB.

B pesynbTate ocBoeHMSA MCUMNANHBI 00yYatoLWMNCs AOSMKEH:

3Hamb: OCHOBHbIE 3Tanbl TEXHOMOIMM N3rOTOBIEHUS MHTerpanbHbiXx Mukpocxem (MMC) u
UX XapaKTepPUCTUKM; OCHOBHble W BCMOMOraTenbHble MaTepuanbl, MpUMeHsieMble Ans
narotoenenmss MIMC; LWKMPOKO WCNoNb3yemble TEXHOMOrMYeckne onepaumm u MeToapl
NnoonepaumMoHHOro  U3rOTOBMNEHUS  M3OENUA  MUKPOSNEKTPOHUKM U TBEpAOTENbHOWN
3NEKTPOHUKM; METOAbI KOHTPONS NapamMeTpoOB TEXHONOIMYECKUX onepauuni.

ymMemsb: yCTaHaBnuBaTb  3aBUCUMOCTb  KOHTPOJSIbHbIX  MapamMeTpoB  OCHOBHbIX
TEXHOJOMMYeCKMX ornepauum oT UX PEXMMOB; M3MEpPsiTb, PacCyYUTbiBaTb, KOHTPONMPOBATb
OCHOBHbI€ NapameTpbl TEXHONOMMYECKMUX onepauuin.

gnademp:; CBEOEHUSMWU O TEexXHONOrMM W3roTOBNEHNS MaTtepuanoB W 3NeMEHTOB
3NEKTPOHHOW TEXHUKN, 00 OCHOBHbIX TEHAEHUUAX Pa3BUTUS INEKTPOHHOW KOMMOHEHTHOM
0a3bl.

MecTo yuyebHOM aucumnnuHbl B cTpykType OOI:

Kypc sBnsieTca gucumnnuHon no BbiIOOpy BapuatMBHOM 4Yactu 6noka B1  [OucuunnuvHbl
(mogynu) noarotoBkn obOydarowmxca no HanpaesneHuto 11.03.04 «BOnekTpoHuka w
HaHO3MEKTPOHNKA.

KpaTkoe coaepxaHue (AMaakTUYecCKMe eauHULIbI) y4eOHOM AucumnnuHbl: [JucumnnmHa
COCTOMT 13 WwecTn pasgenoB. Pasgen 1. MexaHnyeckass obpaboTka KpEMHUEBBIX NIIACTUH.
LnudoBaHue n nonvpoBaHne KpeMHUeBbIX NnacTuH. Pasgen 2. NonyyeHue p-n nepexoios:
anddysns, MoHHaa umnnaHTauus. Pasgen 3. TpasneHne MUKPOCTPYKTYp. PeakTuBHOe
nnasmoxmmudeckoe TpaesneHue. Pasgen 4. MeTtannusauus B Npon3BOACTBE MHTErpasnbHbIX
MuKkpocxeM. MeTton marHeTpoHHOro pacnbineHus. Pasgen 5. [unanektpuyeckne nineHKn Ha
kpemHun. Pasgen 6. VcnbitaHua MC-cTpykTyp. ®PyHKLMOHAmNbHbIE UCMbITaHUA. AcnblTaHns
Ha repMeTUYHOCTb. PacueT kputepusi HagexXHOCTH.

Koabl c¢opmupyembix komneteHumn: [lpouecc m3yyeHus OUCUMUNIIMHBLI HanpaefeH Ha
opMmnpoBaHNE 3NEMEHTOB crieayrowmx komneTeHumn B coorsetcteumn ¢ roC BO n OOl
BO no gaHHoMy HanpasneHuto noarotoBku (cneunansHoctn): OMNK-5; MK-2

dopmMbl TEKYLEN aTTecTauumn: otyeTbl No nabopatopHbIM paboTam.

dopma NpoMeXyTOYHOM aTTecTaLuumu: 3aqerT.
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51.B.[1B.8.2 JlabopaTopusi 10O MeTposiorum

Llenu n 3agaum aucumnnuibl: JucumnnmHa popmumpyeT y obyyatowmxcs 3HaHUs 1 yMEHUS,
nonesHble AN BbIMNOMIHEHUS KYPCOBbIX M AUMOMHbIX paboT. [na ycnewHoro ocBOEHUs
OVUCUUNINHBLI Heobxoammo 3HaHue aucuunnuubl B3.B.0[0.4 MeTtoabl maTemMaTuyeckomn
dusnkn, 63.6.4 — meTponoruna, ctaHgapTU3aunsa u TeEXHUYECKUE N3MEPEHUSI.
Llenbto 1 3agadamu gncumninHbel (popMMpoBaHME 3HAHUN M HaBbLIKOB B M3YYEHUU Teopuu
n3amepeHun n obecneveHnss UX eOuHCTBA, OCBOEHWE CTyAeHTaMu TEeOpPEeTUYECKUMX OCHOB
METPOSorumn, CTaHgapTU3aumn.

B pesynbTaTte ocBOEHMSA MCUMNNNHBI OOy4atoLWMIACA OOIDKEH:

3Hamb.: TEXHONOMMIO PaboTbl B COBPEMEHHbIX ONepaLMOHHbIX cpedaX, OCHOBHbIE METOAbI
pa3paboTkMm anropuTMOB UK NpPOrpamMmm, CTPYKTYpbl AaHHbIX, MWCMNOMb3yemble Ang
npeacTaBneHns TUNOBbIX WMHAPOPMALMOHHBLIX OOBLEKTOB, TUMNOBbIE anropuTMbl 06paboTkm
JaHHbIX;

-METOANKN BbINONTHEHUSA NU3MEPEHUN;

ymMemsb:  yCTaHaBnuBaTb  3aBUCUMOCTb  KOHTPOJSIbHbIX  MapamMeTpoB  OCHOBHbIX
TEXHOSTOrMYECKNX onepaumi OT UX PEXUMOB; M3MEPSTb, pPacCUUTbIBATb, KOHTPONMPOBATb
OCHOBHbI€ NapaMeTpbl TEXHOMNOMMYECKNX onepauni,

-uCrnonb3oBaTb CTaHAAPTHble NakeTbl MNPUKNAdHbIX NporpamMm  ANns  pelleHus
NpPakTU4eCcKnx 3agav;

- MUCNONb30BaTb TEXHMYECKME CpeacTBa ANs WU3MEPEHUA pPasfnUuYHbIX  PU3NYECKNX
BENUYUH;

gradems: cBeAeHNAMMN 06 OCHOBHbIX 3aKOHOMEPHOCTAX M3MEPEHUN, BIIMSIHUE KayecTBa
N3MEPEHNN Ha Ka4eCTBO KOHEYHbIX pe3ynbTaToB MEeTPOSIOrMyeckon eaTefNlbHOCTU, MeTOO0B
n cpenctB obecneyeHnsa equHCTBa U3MEPEHNIA.

-HaBblKaMW U3MEPEHNSA OCHOBHbIX (P1U3NYECKNX NapaMeTpoB.

MecTo yuyebHOM aucumnnuHbl B cTpykType OOI:

Kypc siBnsieTcss ancumnnuHon no BbIObopy BapuaTuBHOM Yactu 6noka b1 ducumnnuHbel (Mo-
Aynu) noarotoBkn obyyatowmxca no HanpasneHntio 11.03.04 «3nekTpoHUKa U HAHO3NEKTPO-
HUKa».

KpaTkoe cogepxaHue (AMpakTUYeCKMe eguHULLbl) y4eOHOM aucumnnuibl: [ucumnnuHa
COCTOUT M3 WecTn pasgenoB. Pasgen 1. TeopeTuyeckne OCHOBbI METPOSOrNN; OCHOBHbIE
MOHATUS, CBSA3aHHble C OObeKkTamMu M3MEepPEHNsA: CBONCTBO, BEMMYMHA, KONMYECTBEHHbIE U
Ka4yeCTBEHHble MPOSIBIEHNs1 CBOMCTB OOBLEKTOB MaTepuanbHOro Mmpa; OCHOBHbIE MOHATUSA,
CBsA3aHHble €O cpeactBamu uamepenun (CW). Paspgen 2. Knaccudpmkaums cpeacts
U3MEPEHUN W TMOrpeLHoOCTeNn CpPeacTB M3MEPEHUA, HOPMUPOBAHWE METPOSOrNMYECKMX
XapakTepuUcTuK M nosepka cpeacts usamepeHun. Pasgen 3. loHsATME MEeTpPOSiorm4eckoro
obecneyeHnsa opraHuM3auMOHHble, Hay4Hble M MEeToAUYEeCKME OCHOBbI METPOSIOrMYecKoro
obecneyeHnsa npaBoBble OCHOBbI 0becnevyeHns eaUHCTBA U3MEPEHNN OCHOBHbIE MOMOXEHWS
3akoHa P® o6 obecnevyeHnn equHCTBA U3MEPEHUIN CTPYKTYpa U PyHKUUN METPONOrMYEeCKon
CNy0Obl NPeanpuaTUS, OpraHn3aunn, YYpexaoeHus, SBRSIOWNXCS IpUaNYEeCcKMMN nuuamu;
Pasgen 4.06opyaoBaHne M MeToabl U3MEpeHus HaHopa3MepHbIX cucteM. CkaHupytoLllas
3oHOoBad Mukpockonus. Pasgen 5. MeTtpornorus HaHopasmepHbix cuctem. Pasgen 6.
O6paboTka gaHHbIX, Noslyv4eHHbIX meTogamm C3M.

Koabl chopmupyembix komMneTeHuum: [lpouecc u3yyeHUs AUCUUNNUHBbI HanpaBneH Ha
hopmMmpoBaHME 3NEMEHTOB crieayowmx komneteHumn B cootsetcteumn ¢ rocC BO n OOl
BO no gaHHoMy HanpasneHuio nogrotoBku (cneunansHocTn): OMNK-5; MK-2

dopmbl TEKYLLEN aTTecTauumn: oTyeTbl Mo nabopaTtopHbIM paboTam.

dopma NpoMeXXyTOYHOM aTTecTaLuumu: 3aderT.
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51.B.1B.9.1 MopnenupoBaHue B Matlab

Llenv n 3agaum gucumnsvHbI:
Llenb ancumnnimnHel COCTOUT B U3YyHEHUM NpOorpaMMHOro matematmyeckoro naketa MATLAB.
B pesynbTarte ocBOEHMSA OMCUMNANHBI 00yYatoLWMNCs AOMMKEH:

3Hamb: OCHOBHblE CUHTAKCUYECKME KOHCTPYKUMM £3blka, (QyHKUuMM pabotbl C
ynpaBnseMon rpadukon, QYHKUMM ONS  peleHus YUCIEeHHbIX 3aJad, CUMBOJIbHbIE
BO3MOXHOCTH.

ymemsb: TNPUMEHATb MOSfyYeHHble HaBblkM paboTbl C nporpammMon C  Lenblo
NCNOSb30BaHMSA NOJTYYEHHbIX 3HAHUN NS PeLleHna maTeMaTuyecknx n uandecknx sagaud,
BO3HMKAWOWNX B npouecce panbHenwero obyyvyeHna ctygeHTa u npu  pabote no
crneumanbHOCTH.

gnademsb: HaBblkaMn PabOoTbl C NAKETOM CUCTEMbI KOMMbIOTEPHON MaTEMATUKN.

MecTo yyebHOoM ancuunnuubl B cTpyktype OOI: Kypc sasnseTtcs aucumniamHon no Bbibo-
py BapuatMBHOM 4Yactu 6noka b1 [OucuunnuHbl (Moaynv) NoaroToBKM OBy4aromMXca no
HanpasneHuto 11.03.04 «BnekTpoHMKa 1 HAHO3NEKTPOHUKAY .

KpaTkoe copepxaHue (AMpakTnyeckme eamHMLbl) y4e6HOM AUCLMNIINHDI:

AuncumnnuHa cocTouT U3 LWeCTN pasgenos.

Paspgen 1. WHctpymeHTapun MATLAB. BbluncneHve apudmMeTUyecKmx BbIpaXKeHun B
MATLAB. OcHoBHble maTtemaTunyeckme dyHkunn MATLAB.

Pasgen 2. Onepauun Hag BekTopamu. ManunynuposaHue matpuuamn. OCHOBHbIE MaTpUy-
Hble onepauun.

Pasgen 3. [IBymepHasa rpadumka. TpexmepHasa rpaduka. CneumanbHas M AeckpunTtopHas
rpaduka.

Pasgen 4. M—dannbl cueHapmeB n yHkumin. OcHoBbl nNporpaMmmmupoBaHus. CUMMBOSIbHbIE
mMaccuBbl. CroXHble TUMbl AaHHbIX.

Pasgen 5. YncneHHble meToabl. PelweHne ypasHeHun B cucteme Matlab

Pasgen 6. PaspaboTka rpaduyeckoro nHtepdenca nons3osatenda (GUI). CosgaHne BHelu-
Hero Buga nHtepdenca

Koabl popmunpyemMbix KoMneTeHUUN:

Mpouecc n3yyvyeHnsa AUCLMNIMHBbI HanpaBneH Ha )OPMUMPOBAHWE JNEMEHTOB CreaytLmnX
komneTteHumn B cootBeTcTBumM ¢ PrOC BO 1 OOI BO no gaHHOMY HanpaBreHuo NogroTos-
kn (cneumanbHocTm): OlK-9; MNK-2

PopMbl TeKylen atTecTauun: oT4eThbl No fnabopaTopHbIM paboTam, KypcoBada paboTa, Te-
cTupoBaHue, pedepaTthbl, Onpoc.
Popma NPOMEXyTOYHON aTTecTaummn: andpdepeHuMpoBaHHbIN 3a4eT.

B51.B.[1B.9.2 CpeacrtBa namepeHumn Ha 6ase LabView

Llenu v 3agauv gucumnnuHbI:

Llenb gucumnnuHbl — ¢OpPMUPOBaHUE Yy CTYAEHTOB 3HaHUS M YMEHUs, MNOoNe3Hble npu
BbIMOSTHEHUM KYPCOBbIX U BbIMYCKHbIX KBanmngukaunoHHbIX paboT. [ns ycnewHoro 0CBOEHUS
ANCUMNNINNHBI HEOOXO0AMMO 3HaHME OCHOB MHAPOPMATUKN.

MecTto yye6HOM aucuunnuHbl B cTpyktype OOI: Kypc sBnaetca aucunnianHon no Bbibo-
py BapuatuMBHOM 4Yactu 6noka b1 [OucuunnuHbl (Mogynu) NoAroToBkM obyyarowmxcs no
HanpasneHnto 11.03.04 «OnekTpoHMKa 1 HAHO3MEKTPOHMKAY .
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KpaTkoe coaepxaHue (gupoakTtuyeckme equHULbI) y4eOHOW ANCLUNIUHDI:

BeepoeHne. O630p un3MepuTenbHbIX CpPeacTts M Bo3MoxHocTten LabView. LabView B
aBTOMaTU3aLNN N3MEPEHWIA.

BupTtyanoHole npubopbl LabView. bBubnuoteka BupTyanbHbiXx npubopoB LabView.
Mcnonb3oBaHune BUPTYarnbHbIX Npubopos

Curnanbl B LabView. Knaccudumkaumna curHanos. NpeaBaputensHaa obpaboTka curHanos.
Ounckpetnsaumsa. Cxembl u3MepeHus: aunddepeHunanbHasa, ¢ 0bWwMM  3a3eMneHHbIM
NpoBOAOM, C 0OLUM He3a3eMeHHbIM MPOBOOOM.

CosgaHne nameputenbHOro NpunoxeHuns. dusmyeckne n BuptyanbHble kKaHanbl B NI-DAQ.
3apaum B NI-DAQ. SnemeHTbl ynpaBneHus curHanamu B LabView.

N3mepeHne u reHepauusi curHanosB ¢ wucnonb3oBaHuem VI NI-DAQmMXx. W3amepeHue
HaNpsHKeHUsi MOCTOSIHHOTO W MNEepeMeHHOro Toka. WMamepeHue cunbl Toka. V3mepeHue
conpoTtuBneHus. MamepeHue TtemnepaTtypbl. VI3amepeHne 4acToTbl aHanoroBOro curHana.
M3mepeHne napameTpoB UMGPOBOro WUMMyNbCHOrO curHana. [eHepauusi HanpsXKeHus.
"eHepaums LMdpPOBbIX MMMNYNbCHbLIX CUTHAMNOB

Koabl popmMnpyemMbix KoMneTeHUUN:

Mpouecc n3yyeHMss ANCUMNANHBbI HanpasfieH Ha (bopMMpPOBaHME 3NEMEHTOB CreaytoLmnX
komneTteHumn B cootBeTcTBUM ¢ PIOC BO 1 OOl BO no gaHHOMY HanpasfieHuo Noarotos-
Kn (cneuyunaneHocTh): MK-1, 2

PopMbl TeKyllen atrecTayun: otyeThbl No nadopaTtopHbiM paboTam, KypcoBasa paboTa, Te-

cTupoBaHue, pecepaTthbl, onpoc.
Popma NpOMEXYTOUYHON aTTecTaummn: andpdepeHUMpoBaHHbIN 3a4eT.

51.B.1B.10.1 MukpoanekTpoHuKa

LUenu n 3agaun gucumnnuHbl:

Llens auvcumnnuHbl — ¢opmMumpoBaHME Yy CTYOEHTOB 3HAHWA U YMEHUSA, MNONie3Hbie Mnpwu
BbIMOSTHEHUWN KYPCOBbIX U BbIMYCKHbIX KBANMGUKALMOHHBIX paboT. [ns ycnewHoro oCBOEHus
ANCUMNNUHBI  HeoOXoaMMO  3HaHMe  OUCUMNNUH  « TBepaoTenbHasd  3rEKTPOHMKay,
«CxeMoTexHuKay.

MecTto yyebHOM ancuunnuHbl B cTpyktype OOI: Kypc aBnaetca avcunninnHon rno Bblbo-
py BapuaTtuMBHOM 4Yactu 6noka b1 [OucuunnuHbl (Moaynv) nNoarotoBku obyyarowmxcs no
HanpasneHuto 11.03.04 «OnekTpoHMKa 1 HAHO3MEKTPOHUKAY .

KpaTkoe coaepxaHue (AnaakTuyeckue eamHULbl) y4eOGHON ANCLMNIIUHDI:

BeepeHue. MNMpeameT MUKPOINEKTPOHUKN. OCHOBHblE TEPMUHbLI U onpefeneHus. Knac-
cudpukauna MMC no dyHKUMOHANbLHOMY Ha3Ha4YeHuo, MeTogaM U3roTOBMEHUS, CTEMNEHN UH-
Terpauuun. 9tanel npoektuposanusa IMC.

NHTerparnbHble cxembl Ha BUNoNspHbLIX TpaH3ucTopax. [onynpoBogHUKOBbLIE MHTErparb-
Hble pe3ncTopbl. Onddy3noHHbIE, NMNHY-, MOHHO-NEMMPOBaHHbIE PE3UCTOPbI, SKBUBANEHTHbIE
CXEeMbl, YaCTOTHble CBOMCTBA. MHTerpanbHble NonynpoBOAHUKOBbIE KOHAEeHcaTopbl. Anddy-
3MOHHbIE KOHAEHCAaTOpPbl, KOHCTPYKUUN N OCHOBHbIE XapakTePUCTUKWU. Tunbl p-N-nepexonos,
G6apbepHas emkocTb. MOI-kOHAEHCATOPbI, 3KBUBANEHTHbIE CXeMbl. VIHTerpanbHble Gunonsp-
Hble TpaH3UCTOpbl. Pa3nuuna OANCKPEeTHbIX U MHTerpanbHbIX TPaH3MCTOPOB, CNocoObl N3ons-
unKn, TexHonorus. NHTerpanbHble p—N—P-TPaH3UCTOPbl, XapakTepucTuku u tonosorns. MHo-
rOSMUTTEPHbIE U MHOIOKOSMNNEKTOPHblE TpaH3ucTopbl. CocTaBHble TpaHaucTopsl B UMC. Tpah-
3uctopbl ¢ 6apbepoM LLoTTkK. KoHTakT mMeTann-nonynpoBogHUK. KOHCTPYKUUN TpaH3NCTOPOB
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c 6apbepom LUOTTKM. HacTOTHble XapaKTepuCTUKK. Jlornyeckue anemMeHTbl Ha BUNONApPHbLIX
TpaHauctopax, TTJ1, TTJIWW-norukun. MHTerpaneHble guoapl.

MMC Ha MMOlM-TpaHauctopax. CpaBHuTenbHble xapaktepuctvkn MAM n 6GunonsapHbIxX
MMC. MOM-TpaH3ncTopbl C UHOYLUMPOBAHHBIM MU BCTPOEHHbLIM KaHanamu. MNpuHuunel paboTol.
lMoporoBoe HanpshkeHne. Cxembl BkntodeHua M[IOIN-TpaH3ucTopoB. CTtatnyeckne xapakrepu-
CTUKW. OKBMBarneHTHaa cxema. ManocurHaneHble xapaktepuctukm MOIMN-TpaHsucTopos. Oco-
©eHHOCTU cTaTu4eckux xapakrepmuctnk MOMN-TpaH3MCTOPOB C KOPOTKUM KaHanom. dusmyeckme
OCHOBbI KOPOTKOKaHasnbHbIX adpdekToB. OrpaHndeHns Goictpogenctana MIAM-TpaH3nCTOPOB.
Cnocobbl ynpaBneHnsa noporoBbiM HanpsbkeHnem. KoHcTpykuum MUAM-TpaH3suctopoB. Mac-
wrtabHasa muHuaTiopusauna MAM-tpaHanctopoB. KMOIM MMC, npeunmywiectBa, OCHOBHblE
KoHCcTpykunn. KHW KMOT1. Jlornyeckne anemeHtbl Ha KMOI1. UuBepTop, U-HE, AJTKU-HE. Oc-
HOBHble xapaktepuctuku. Tononorus. BUKMOIT UMC. TexHonorua. Jlornyeckue anemMeHTbl.

KayecTtBo n HagexHocTb VC. NokasaTtenu kadyectBa. Bugbl n mexanmambl otkaszos NMC.
Pacuet HagexHocTw.

dyHKUMOHaNbHas MUKPO3nekTpoHunka. Onpepenenune. Npubopbl ¢ 3apsaoBOM CBA3bHO
(M3C). YcrponcTea Ha ocHoBe M3C. JInHuM 3agepxkn. YcTporcTea npeobpasoBaHns nsobpa-
XeHua. PunbTpbl. Pnsndeckne oCHOBbI PYHKLMOHANbLHOM aKyCTOSMEKTPOHUKN. [peameT aky-
CTO3NEKTPOHUKN. Tunbl NOBEPXHOCTHLIX akycTndeckmux BonH (MAB). MaTepuansl akycTtosnek-
TpoHukn. Cnocobbl Bo3byxaeHnsa n ynpasnenunsa MNMAB. AkyctoanekTpuyeckun adpdpekt. MNpu-
Oopbl (PYHKUNOHANBHOM aKyCTO3NEKTPOHUKUN. JINHUKN 3agepXkn. PunbTpbl. AKyCTOONTUYECKME
npeobpasoBartenn naobpaxeHus. ATTeHioaTopbl. PasoBpaltateny. PyHKUMOHANbHbIE YCTPOWN-
CTBa Ha OCHOBe oTpuuartenbHoro obbemHoro conpotusneHna. OOMN n OAC. Ouoabl ¢ S-
obpasHon BAX. ®yHKUMOHaNbHbIE YCTPONCTBA HA OCHOBE S-AMOA0B.

Koabl popmunpyemMbix KoMneTeHUUN:

Mpouecc n3yyvyeHUsa AUCLMNIMHBbI HanpaBneH Ha POPMMPOBAHME IMEMEHTOB CreaytLwmnX
komneTteHumn B cootBeTcTBumn ¢ rOC BO n OOl BO no gaHHOMY HanpaBfieH1o NoaroTos-
kn (cneumanbHocTtu): MNMK-1, 5

PopMbl TeKyLlen aTTecTaummn: otTyeTbl No labopaTopHbIM paboTam, TecTupoBaHue, pede-
paTbl, Onpoc.
Popma NPOMEXYyTOYHON aTTecTaummn: anpdepeHuMpoBaHHbIN 3a4eT.

51.B.[1B.10.2 OcHoBbI npoekTupoBaHuga NMNINC

LUenu n 3agaun gucumnnuHbl:

Llens aumcumnnuHbl — ¢opmMuMpoBaHMEe Yy CTYOEHTOB 3HAHWA U YMEHUSA, MNONe3Hbie Mnpwu
BbIMOSTHEHUWN KYPCOBbIX U BbIMYCKHbIX KBANIMGUKALMOHHBIX paboT. [ns ycnewHoro oCBOEHus
ANCUMMNNUHBI  HeobXoOMMO  3HaHMEe  AUCUMNNUH  «TBepaoTernbHast  3NEKTPOHMKAy,
«CxeMoTexHuKay.

MecTto yye6HOM AncuunnuHbl B cTpykType OOI: Kypc aBnaetca avcunnnnHon no Bblbo-
py BapuatuMBHOW Yactu 6noka B1 [ducumnnuHbl (MOAynu) NOArOTOBKM OBy4arowmxca no
HanpasneHuto 11.03.04 «OnekTpoHMKa 1 HAHO3NEKTPOHUKAY .

KpaTtkoe copepxaHue (AnaakTuyeckue eanHuULbl) y4eOGHON ANCLMNIIUHDI:

BeeneHune. Uctopus passutuna MJNIMC. OCHOBHblE NOHATUA M OoNpedeneHnsa nporpam-
MUpYyeMOn Norukn. [JoCTOMHCTBA M HedoCTaTKM MporpaMMmMpyemMon NOTMKU B CPaBHEHMMU C
MUKponpoLieccopaMmm n MUKpokoHTponnepamu. Obnactu npumeHenus MJIAC.

TeopeTnyeckme OCHOBbI nporpammupyemon noruku. Knaccudpmkauyma MIVUC no tuny
apxuTekTypbl. NMporpammupyemMbie norndeckune matpuubl. Mporpammupyemas maTpuyHas no-
rmka. CnoxHble nporpammupyemble normdeckue yctponctsa (CPLD). MNporpammupyemas
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nonb3oBaTenem BeHTUnbHaa matpuua (FPGA). MNpenmyliectsa n HeQOCTaTKU apXUTEKTYP
MNC, obnactn nx NpUMeHeHUS.

lMporpammHoe obecneyveHne onga paspaboTtku yctponctea Ha 6ase MJNC. MNporpamm-
Hbi npoaykT Altera Quartus Il. MporpammHbii npogykt Xilinx ISE.  OcHOBHblE OYHKLMO-
HanbHble BMOKM 1 BO3MOXXHOCTMW.

MpoekTnpoBaHme yctponctBa Ha 6ase MJINC. OTtanbl pa3paboTkn yCTpPOUCTBA, BKIHO-
vatowero MJTNC. OcHoBHble kpuTepumn Bbibopa MITNC gna peanusauun yctponcTtea. Beay-
wwne npoussogutenn MJIMC n ocobeHHoCTU mx paspaboTok. [1poeKkTMpoBaHUE TUMNOBbIX
yctponcTtB Ha [MJIMC ¢ ncnonb3oBaHMeM s3blka nNpoekTupoBaHusa annapatypbl VHDL wnnu
Verilog: cymmaropa, yMHOXUTEnNs, cyeTymka, nopta BBoga/BbiBoga. Cpeacrtsa cuHTesa. Jlo-
rmdeckunn HDL n dunaunyeckmin cuHtes. CtaTM4eckun u AMHaAMUYECKUIA BPEMEHHOW aHanms.
Obwas n dhopmanbHasa Bepudukaunn. AHann3 Npon3BoOANTENBHOCTMU.

Koabl popmMnpyemMbix KoMneTeHUUN:

Mpouecc n3yyeHuMss AUCUMNNNHBbI HanpasreH Ha (hopMMpOBaHME 3MEMEHTOB CreayroLmnX
komneTteHumn B cootetcTBumn ¢ rOC BO 1 OOl BO no gaHHOMY HanpaBfieHUo Noarotos-
Kn (cneuunanbHocTn): MNMK-5

PopMbl TeKyLlen aTTecTaummn: oTyeTbl No nabopaTopHbIM paboTam, TecTupoBaHue, pede-
paTbl, Onpoc.
Popma NpoOMEXYyTOUYHON aTTecTaummn: andpdepeHUMpoBaHHbIN 3a4eT.

51.B.1B.11.1 ®usuka MAOMN-cucrtem

Llenu 1 3agaun gucumnnuHbl: Llenb nayyeHns ancumninHbl — NOAroToBka obyvarowmxes K
caMoCTOATENbHON paboTe No NOMyYeHWo HOBLIX 3HAHWW B 06NacTM PU3MYECKUX OCHOB
MII-3nekTpoHunkn, Heobxoaumbix — Ans YCMELHOro  MUCMoNb30BaHUA  LOCTUMXEHUN
coBpemeHHon M[Ol-TexHonormm B nNpakTudeckon pesatenbHocTu. [pu m3yydeHun Kypca
CTaBATCHA Creayrume OCHOBHbIE 3a4ayun: MNONnyyYeHue npeacTaBneHnin o PUNYECcKnX naesax
N npuHumnax coepemeHHon MII-3neKkTpoHuKK; dopMUpPOBaHNE KOMMMEKca TeOPEeTUYECKnx
3HaHUM O dmamyeckux csomctBax MUAM-CTPyKTyp, BaKHEMLWIMX (PUIMYECKMX npoLeccax u
SIBMIEHUSIX, COCTaBNAWMX TeopeTnyeckyto ocHoBy MUAIM-aNeKTPOHMKKM; 3HAKOMCTBO C
CYLLECTBYIOLWNMN MOAENAMU, TEOPUAMU Pa3fIMYHbIX (OU3NYECKNX SIBIIEHUA U OCHOBHbIMU
obnactamun npumeHeHnsa MIAMN- cTpykTyp.

MecTto yye6HOM aucuunnuHbl B cTpyktype OOI: Kypc aBnseTcs gucumnimHon no Bbibo-
py BapuaTtuMBHOM 4Yactu 6noka b1 [OucuunnuHbl (MOAaynv) nNoaroToBkM oOy4aromMxca no
HanpasneHuto 11.03.04 «OnekTpoHMKa 1 HAHO3MEKTPOHUKAY .

KpaTkoe coaepxaHue (AMaakTUYecKMe eauHULIbI) y4eOHOM AucumnnuHbl: [JucumnnmHa
cocTouT n3 aesaTtu pasgenos. Pasgen 1. Beegoenune. MIAlM-anekTpoHMka — OCHOBa coBpe-
MEHHbIX MH(OPMaALMOHHLIX cuctemM. Ponb ctpyktyp tuna MAIN B coBpemMeHHOW MUKPO-
3MEKTPOHMKE. XapaKTepHble pa3Mepbl 1 TpeboBaHMs K maTepmanam, ncnonsdyemsim B MAIM-
cTpyktypax. [lepcnektusbl passutua MAl-texHonornn. lNpegmer u copep)xaHue Kypca.
Pasgen 2. ®eHoMeHoMornyeckas Teopusa NOBEPXHOCTUM U npunoBepxHocTHon Ol13 nony-
npoBogHMKOB. NMpnpoga NOBEPXHOCTMN NONYNPOBOAHUKOB. [1OBEPXHOCTHbIE 3NIEKTPOHHLIE CO-
CTOSHUA 1 mx knaccudpukauma. Obnactb npocTpaHcTBeHHoro 3apsiga (OlM3) B6GnM3n no-
BepxHoCcTU. PasHoBmaHocTn Ol3 n KOHUEeHTpauust HocuTenen 3apsga. Teopust npunoBepx-
HocTHon Ol13 nonynpoBogHuka. 3apsag B NOBepXHOCTHbIX cocTosHusXx (M1C). OuddepeHum-
anbHasa eMKocTb, obycnoBneHHas nepesapsagkon MNC. Pasgen 3. dusmyeckne OCHOBbI TEO-
pun MAOM-ctpyktyp. Teopua ugeansHon MIOI-CTpykTypbl. 30HHbIE AnarpamMmbl, 3aBUCK-
MOCTb NMOBEPXHOCTHOrO MoTeHumuarna oT HarnpsikeHWa Ha 3aTBope, BOSibT-papadHble Xapak-
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Tepuctukn (BOX) Ha Huskon yactote (HY) n Boicokon YactoTte (BY). PeanbHble CTPYKTYpbI.
3apagbl B okucne kpemHuesbix MOIM-cTpykTyp. BnusaHue KOHTaAKTHOW pas3HOCTM NoTeHuuMa-
NOB N APYrMX BHELUHMX (PAKTOPOB Ha HanpsKeHue nnockux 3oH n BOX MUAM-CTpykTypbl.
OkBuBaneHTHole cxembl MAM-cTpykTyp. HepaBHoBeCHbIE npouecchl. HepaBHoBecHoe o6ea-
HeHne B MOlM-cTpykTypax. MexaHu3mbl penakcaumm MHBEPCUOHHOIO cnos. HapyweHue pas-
HOBeCM s NMpu NpoTekaHnn Toka. MexaHn3Mbl TOKONPOXOXAEHUS B ANINEKTPUYECKUX NITEHKax
MAOlM-ctpyktyp. Pasgen 4. Metogbl uccnefoBaHUA 3neKTPOMU3NYECKNX XapaKTepucTuK
MO -ctpykTyp Onpenenenve anektpoguandeckux napametpos MOI-CTpyKTypbl MeTO4OM
BY B®X. OnpegeneHve Tuna npoBOAMMOCTM, YPOBHS W NPOUNs fernpoBaHust nosny-
NPOBOAHMKA, HANPSXKEHUS MIOCKUX 30H N NOPOroBOro HanpsXXeHus, a¢peKTMBHOro NoBepx-
HOCTHOro 3apsga. OnpegerneHne 3aBUCUMOCTM MOBEPXHOCTHOrO NoTeHumnana oT ynpasnsto-
wero HanpspkeHus (kanmbposka BOX no noBepxHOCTHOMY noTeHumany). MeTtoabl onpege-
neHunsa aHepreTmnyeckoro pacnpegenerHunsa MNC. AsTomaTtusdaumst namepenunin. OnpeaeneHuve
Temna reHepauun, BpPeMEHU XU3HU, BPEMEHN penakcaumm MHBEPCUOHHOIO CIl0si Y CKOPOCTU
NOBEPXHOCTHON pekombuHaumm metogom Llepberta. [pyrme metoabl onpeaeneHus reHepa-
LUMOHHO-pekoMBbUHaLMOHHbIX Xapaktepuctnuk MIAl-ctpyktypbl. Pasgen 5. MexaHusambl He-
ctrabunsHoctn MUAMM-cTpykTyp. ObLasa xapakTepuctmka npoueccoB HectabunsHoctn MUAMM-
cucteM. Murpaums MIOHOB B OUANEKTPUYECKON MIeHKe. ONeKTPOoHHbIN 3axBaT Ha [1C n 06b-
eMHble NOBYLUKW B AnanekTpuke. [AunonbHasa nonspusauusa amanektpuka. Cnocobbl ctabu-
nnsauum ceoncts MO ctpykTyp. MeTtoabl nccnegoBaHnsa HectabunsHocTu. Metog cmelle-
Hua BOPX nocne Tepmononeson o06paboTkM CTpykTypbl. MeTon AMHaAMUYECKUX BOSbT-
amnepHbIX xapaktepuctuk (OBAX). Metoa TepmocTumynupoBaHHon nonspusaumm (TCI1) n
ero mogucpukaumn. Pasgen 6. Teopus agmuttadHca MUOl-ctpyktyp. Teopus agmuTTaHca
MO cTpykTypbl. AOMUTTAHC MOHO-YPOBHA U KOHTMHYyMa [1C B ngeanusmnposaHHon MOl-
CTPYKTYpe. TyHHenbHas Modenb agMuUTTaHca Npu 3axBaTe HocuTenen 3apsga Ha foBYLUKM
B AnanekTpuke. OnykTyaunmoHHas Mogenb agMuTTaHca B CTPYKTypax, MUKPOHEOAHOPOOHbIX
Nno NOBEPXHOCTHOMY noTeHumany. TyHHenbHO-(bnyKTyaunoHHaa Moaens agmuttaHca. Cny-
Yan paBHOMEPHOrO W 3KCMOHEHUMANbLHOIO pacnpefeneHns noByLleK B NOA3aTBOPHOM Au-
anektpuke. Onpenenenne napameTtpoB [1C meTogom agmuttaHca. Pasgen 7. KBaHTOBble
ceovictBa MAMM-cTpykTyp. KBaHTOBO-MexaHu4eckas mogenb npunosepxHoctHon O3 nony-
NpoBOAHMKA. dnekTpudeckoe kBaHToBaHue. Kputepun obpasoBanusa apymepHoro (2D) anek-
TPOHHOroO rasa. Metoabl pacyeTa SHepreTM4ecKoro crnekTpa ABYMEPHbIX HOCUTENen. Jnek-
TPUYECKUA KBAHTOBbIN Npedesi. [NNOTHOCTb KBAHTOBbIX COCTOAHWW W KOHUEHTpauma 2D-
3MeKTpoHHOro rasa. Ceouncrtea 2D- 3fIeKTPOHHOrO ra3a B MarHUTHOM nosie. QHepreTuyeckun
CNEKTP W MIOTHOCTb COCTOAHUM B MAeanbHOW cucTeMe. YJYeT pasynopsiiodeHHOCTU pearnb-
HOW CTPYKTYpbl. Jlokanusaumsi 9neKTpPoOHHbIX COCTOSHUW B 2D-cucteme co criydamHbiM - Mo-
TeHumanom. lepkonaumoHHas moaenb nposognmocTu. KeaHToBbI adpdpekt Xonna. CyTb
SIBIIEHNS1 U OCHOBHbIE 3KCMEPUMEHTbI. YCroBus HabnogeHns n metogmka namepeHnn. Kave-
cTBEeHHas usnyeckaa uHTepnpetaumda. MeTtponornyeckne npumeHeHna KOX. KeaHToBas
MeTponorusa n pyHgameHTanbHble pusndeckne KoHcTaHTbl. Pasgen 8. MAlM-TpaH3ncTopbl n
npubopbl  KMOTI-texHonormn. ®usmka pabotsl MOTll-tpaHsuctopa (MOMT) u KMOIT-
TexHonormsa. BAX MOTIT. ®dusnyeckme n TeXHONOrMYeckne nNpoLecehl, BNUSOLNE HA Xapak-
Tepuctukn MOIT. BddekTbl cunbHbIX anektpuyeckmnx nonen. MOMT ¢ KOPOTKMM KaHamnom.
OddekTbl KopoTKoro kaHana. lytn nosbiweHna OGbictpogenctana MOIMT. OcobeHHoCTH
npnbopos KMOIT-TexHonorun. LinppoBas TexHuka u normyeckne BeHTUNU. VIHTerpanbHble
cxembl KMOTI-texHonormn. Pasgen 9. lNpumeHenne MO cTpyKTyp. OHEproHesaBUCUMbIE
anemMeHTbl Nnamatu. Npubopsbl ¢ NNaBaoLwmmMm 3aTBOPOM U yCcTponcTea co cTpyktyporn MOOTM
n nx npumeHeHne. MNpudopbl ¢ 3apsgoBon cBa3dbio ([13C). OCHOBHbIE NapamMeTpbl U PEXUMBI
paboTbl. O6nactn npumeHeHns MN3C. doToanekTpudeckne MIOlM-npubopbl. [NepcnekTuBbl
pa3sutua MAMN-anekTpoHUKN.
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Koabl c¢opmupyembix komneTeHumn: [lpouecc m3yyeHus OUCUMNIIMHBI HanpaefeH Ha
bopmMmnpoBaHne anemMeHToB cneayowmnx komneTteHumn B cootsetcteun ¢ roC BO n OO
BO no gaHHomy HanpasneHuto nogrotoBku: MK-1, 5

PopMbl TEKYLLEeN aTTecTaummn: oTyeTbl No nabopaTopHbiM paboTam, onpoc.
dopma NpoMeXXyTOYHOM aTTecTaLuun: 3K3ameH.

51.B.[1B.11.2 ®u3nka noBepxXHOCTEN U rPAHUYHbLIX ABNE€HUU

Llenu 1 3agaum gucumnnuHbl: Llenb nsyyeHns amcumnnmHbl — opMnpoBaHue y CTyaeHToB
3HaHUS U YMEHUS, None3Hble NPU BbIMOMHEHMM KYPCOBbLIX U BbIMYCKHbIX KBanMUKaLMOHHbIX
paboT [ns ycrnewHoro OCBOEHUSI AUCUMNINHBI HEOOXOAUMO 3HaHWe AMCUMUNMHBbI Pusnka
nonynpoBOAHMKOB.

MecTo yye6HOM ancunnnuHbl B cTpyktype OOI: Kypc siBnseTcsa aucumninmHon no BblIGo-
py BapuatuMBHOW Yactu 6noka B1 [ducumnnuHbl (MOAynu) NOAroTOBKM OBy4arowmxcsa no
HanpasneHumto 11.03.04 «OnNeKkTpoHMKa 1 HAHOIMEKTPOHMKAY .

KpaTkoe copepxaHue (AuAaKTnyYeckme eguHULbl) y4e6HOM ANCLUUNINMUHDI:

Mopgenn noBepxHOCTU. ATOMapHO-4YMCcTaa n peanbHas nosepxHocTb. OB30p MeToaoB
nccnenoBaHns NOBEPXHOCTU. MNMOBEPXHOCTb Kak HapyLleHWe nepuoanyHocTM obbeMHon pe-
weTkn. MoaenbHble npeacTaBneHns U Knaccudukaunsa 3NeKTPOHHbIX MOBEPXHOCTHLIX CO-
ctosHun. Moaenb Tamma. Mogenb LLoTTKW.

MpunoBepxHOCTHaA 06r1acTb NPOCTPAHCTBEHHOIO 3apsga. Teopusi NPUNOBEPXHOCTHOM
obnactn npoctpaHcTBeHHoro 3apsga (Ol13). EmkocTe u 3apsg npunosepxHocTHon Or€13.
Addekt nons. C-V- n G-V-xapaktepucTuku. MNnOTHOCTb 3MEKTPOHHBLIX MOBEPXHOCTHbLIX CO-
ctosHun. MOlM-cTpyKkTypa.

lMoBepxHOCTHasA pekoMbuHaums. CKOpOCTb NOBEPXHOCTHOM pekoMbnHauuun. Pekombu-
Hauma HocuTeneun 3apsiga ¢ ydacTueM NOBEPXHOCTHLIX COCTOSHUIN. BpeMs XXn3Hu Hocutenen
Ha NOBEPXHOCTH.

KoHTakTHble ABneHus B NonynpoBoAHWKax. KoHTakT meTann-nonynpoBogHuk. Mnot-
HOCTb TOKa TEPMOSNEKTPOHHON ammnccun. BonbT-amnepHble XapakrepucTukn. P-n-nepexos.
leTeponepexos.

Ceepxpeluetkn. KoMno3nuynoHHble 1 nermpoBaHHbIE MOMYNPOBOAHUKOBbLIE CBEpXpe-
LWEeTKN. DHepreTnyeckas CTPYKTypa U ANEKTPOHHbIN CNEKTP, pacliensieHne 30H Ha MUHU3O-
Hbl.

Koabl chopmupyembix komneTeHuum: [lpouecc M3y4yeHUs AUCUMNIWHBbI HanpasfieH Ha
dopMmnpoBaHNE aNEMEHTOB crneaylwmnx komneTeHumn B coorsetcteumn ¢ roC BO n OOl
BO no gaHHomy HanpasneHuto nogrotosku: OMK-2; MK-1

dopmbl TEKYLIEN aTTecTaumumn: oTyeTbl No nabopatopHbiM paboTam, onpoc.

dopma NpomMeXXyTOYHOM aTTecTaLun: 3K3ameH.

®dTO.1 BuoHaHO3NEKTPOHUKa

Lenu n 3agaum aucumnnuHbl: JucumnnmHa popmupyeT y obyyatowmxcs 3HaHUSa 1 yMEHUs,
nonesHble Ana ocsoeHus aucumninnH  b3.6.6 MaTtepuansl anekTpoHHon TexHukn B3.65.11

OcCHOBbI TEXHOMNOMMKM 3NIEKTPOHHOM KOMMOHEHTHOM 6a3sbl, a Takke ANfs BbINOSTHEHUS
KyPCOBbIX U AUNSIOMHbIX pabor.

Llenb — dpopmmnpoBaHune npencraBneHn 0 HOBOM HanpaBneHUn 3NEeKTPOHUKMU.

3agaun gucumnivHbl — U3yYeHUe 3NEKTPOHHOIo CTPOEHUS U SIBNEHUW nepeHoca B
OpraHMyeckuMx MNonyrnpoBOAHUKAX WU MeTasnsiax, UCNofb30BaHUS OPraHUYecKon 3NEKTPOHUKM
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KaK OCHOBbI MMBKMX TEXHOMOMMN ONTO3NEKTPOHHBLIX MPMOOPOB.
B pesynbTate ocBoeHMSA gMcUMnAnHBI 00y4atoLWwMNCcs AOSMKEH:
3Hamb: MexaHu3Mbl TOKONepeHoca B OpraHN4eCckux maTepuanax.
ymMemb: NPOU3BOAMTbL BbIOOp Matepuana ang peannsaumm NoCTaBneHHbIX 3aaud.
gnadems: wHGoOpMauuen o cdepax MNPUMEHEHUS OpraHUYeckMx MmaTepuanos B
ANEKTPOHMKE.
MprobpecTn onbIT eATENBHOCTU: HAay4YHO-UCCNeaoBaTeNbCKOMN.

Mecto y4ye6HOM paucuunnuHbl B cTpykTtype OOI: [OucumnnmHa OTHOCUTCA K
npodeccrmoHanbHOMY LMKy ANCUMNNWH, pa3gen «dakynbTaTtuBbly.

KpaTkoe coaepxaHue (OupakTuyeckme eauMHuUUbl) y4yebHOM avcumnnnuHbl: ducum-
nanHa cocTouT U3 Tpex pasgenos. Pasgen 1. OpraHunyeckue nonynpoBOAHUKOBLIE MaTepu-
anbl. Monekynbl 1 NOIMMEPbLI C CONPS)KEHHbIMU OBOWHLIMU CBA3AMU. Pasgen 2. OnekTpoH-
HOe CTPOEHMUS U SBIEHMS NepeHoca B OpraHMyeckux nonynpoBOAHWKax U MeTtannax. Bos-
OyXgeHne B opraHMyecKknx MnonynpoBOAHMKaX: SKCUTOHbLI U NOMAPOHLI. 3anpelleHHasl 30Ha
COMPSPKEHHbIX NoNUMMepoB. VIHXeKuMst HocuTenen 3apsga B OpraHMyeckux nonynpoBOLHU-
kax. OpraHudeckne meTtannbl. PacTBopbl CUHTETUYECKUX METarnmoB U ux npuMmeHeHve. Pas-
aen 3. MNpubopbl U yCTpONCTBa OpraHNYEeCcKom ANeKTPoHUKU. OpraHMyYecknii NoneBon TpaH-
suctop (FET). MpuHumn pabotel FET. TpeboBaHua k maTtepuanam opraHudeckoro OFET.
NHTerpanbHble cxembl Ha 6a3e OFET. CeeTonanyvatoLume yCTponcTBa Ha OCHOBE opraHumye-
CKMX MOsynpoBOAHMKOB. [1puHUMN paboTbl M TEXHONOIMA NONyYeHUss CBEToM3ryYarowmnx an-
opos OCK[.

Koabl cdhopmupyembix KomneTteHuumn: [lpouecc u3dydeHuss AUCUUNNWHBI HarnpaBfeH Ha
opMmnpoBaHNE 3NEMEHTOB criefyolwmnx komneTeHumn B cootsetctBumn ¢ ®roC BO n OOl
BO no gaHHoMy HanpaBneHuto nogrotoBku (cneunansHoctn): ONK-2

dopma TeKyLlein aTTecTaumm: onpoc.
dopma NpoMexyTOYHOW aTTecTauuu: 3ayerT.

®dTAO.2 NMpubopHO-TEXHONOrMYeckoe NPoeKTUpoBaHue 3NIeMeHTOB UHTerpanbHbIX CXeM

Lenu n 3agaum aucumnnuHbl: JucumnnvHa popmupyeT y obyyarowmxcs 3HaHUs U YMEHN4,
nonesHole ans ocsoexHna gucumninuH  b3.5.6 Matepuanbl anekTpoHHon TexHukun bB3.5.11

OCHOBbI TEXHOSIOMMN 3NEKTPOHHOM KOMMOHEHTHON 6a3bl, a Takke ANs BbINOHEeHUs
KypPCOBbIX W OMMIOMHbIX paboT.

Llenammn ocBoeHna agucuuniuHbl  «lprubOOpHO-TEXHOMNOMMYEeCcKoe MNPOEeKTUMPOBaHNE
3MIEMEHTOB WHTErparnbHbIX CXEM» SBMSEeTCA (opMMpoBaHME cneumanbHbiX 3HaHUMKA B
obnactn n3NKO-TEXHOSTONMYECKOTO NPOEKTUPOBAHNSA Kak HEOTbeEMMEMON U 06s3aTenbHON
YacTu BCEro MapLupyTa NpoeKkTnpoBaHmnsa NpobopoB 1 YCTPOMNCTB MUKPO- U HAHOINEKTPOHUKM.
B 3agayn gucumnnuHbl BXoOAT:

- paccMOTpeHme obLKMX BOMPOCOB NPUBOPHO-TEXHOOrMYECKOro NPOEKTUPOBAHWS;

- KOHCTPYKTUBHO-TEXHONOrMYeckme 0CobeHHOCTN NPOEKTUPOBAHUS;

- uccrnegoBaHne npobnem  OOHOPOAHOCTM M BOCMPOU3BOAVMMOCTM  3IEKTPUYECKMX
napameTpoB U3OENUA MUKPO- N HAHOINEKTPOHUKMU;

- 06LWKe xapaKkTepUCTMKM NpaBu NPOEKTUPOBAHNSA, NX 3arOSIHEHNE;

- NPUOOPHO-TEXHOSOrMYECKOE MOAENUPOBaHME B o06WeM MaplpyTe npoekTUpoBaHuUS
3M1IEMEHTOB BMNONSPHBLIX N NOMEBLIX MHTErParnbHbIX CXEM;

- 0630p N U3y4yeHMe CyLLECTBYHOLLMX CMELNanmM3npoBaHHbIX NPOrpaMMHbIX MPOAYKTOB ANs
NPOEeKTUPOBaHUSA NPOBOPOB MU YCTPOMUCTB MUKPO- U HAHOISEKTPOHUKM.

B pesynbtaTte UsyydeHus AUCUUNANHBI CTYOEHT OOSTKEH:
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3HaTb:

- (byHOaMeHTarnbHble pasgensl (OU3MKKM NMorynpoBOAHMKOB U TBEPOOTENbHON 3NEKTPOHUKM,
HeobxoauMMble ANS peleHUs HayyYHO-UccredoBaTenbCkUX 3afad NpoeKkTUMpoBaHuS are-
meHTOoB UC;

- TexHonornto pabotbl Ha MK B COBpeMeHHbIX OnepaLMoHHbIX cpedax, OCHOBHble MeToAbl
pa3paboTkM anropMTMOB M MpPOrpaMm, CTPYKTYpbl AaHHbIX, UCNONb3yemble NS NpeacraB-
NeHUs TUNOBbIX MHPOPMALMOHHBLIX OO BLEKTOB, TUNOBbLIE anropuTMbl 06PaboTKN JaHHbIX;

- HOBble METOANKN NHXEHEPHO-TEXHONOMMYECKON AeATESNTbHOCTY;

- MeTofbl pacyeTa, NPOEKTUPOBAHWS, KOHCTPYMPOBAHUS U MOOEPHU3AUUN INEKTPOH-HON
KOMMNOHEHTHOM 6a3bl C CNOSIb30BaHMEM CUCTEM aBTOMATU3MPOBAHHOIO MPOEKTUPOBAHUS U
KOMMbIOTEPHbIX CPEACTB;

yMeTb:

- CaMOCTOATENBHO MpuobpetaTtb C MOMOLB  UH(POPMALMNOHHBIX TEXHOMOrMn W
NCronb3oBaTbh B MPAKTUYECKON OeATEeNbHOCTU 3HAHUA U YMEHUsl, B TOM Yucne B HOBbIX
obnactax, HenocpeAcTBEHHO He CBA3aHHbIX CO cdepon AeATenbHOCTU, paclupaTb U
yrnybnaTbe CBOE Hay4YHOEe MUPOBO33PEHME;

- onepupoBaTb yrnybneHHbIMU 3HaHUAMM B 061acTM MaTteMaTUKU U €CTECTBEHHbIX HaYK;

- BblABMraTb HOBble Waeu W aganTUpoBaTbCA K WU3MEHEHUID Hay4yHOro U HayvHo-
NPOM3BOACTBEHHOIO nNpochunss cBoen NpodrecCMoHanbHON AeATENbHOCTU, K WU3MEHEHUIO
COLIMOKYTbTYPHbIX U coumnanbHbIX YCNOBUN OeATENbHOCTY;

- cocTaBnAaTb  0630pbl  MEPCNEKTUBHbIX  HanpaBneHWhn  Hay4YHO-UHHOBALMOHHbIX
nccnegoBaHnin, roTOBHOCTBIO K HammMcaHuilo U OOpMMAEHUIO NaTeHTOB B COOTBETCTBUM C
npaBunamu;

- MNPUMEHATb MeToAbl pacyeTa MapamMeTpoB W XapakTepuUCTUK, MOOenMpoBaHUa WU
npoekTnpoBaHusa npndopos anemeHtoB UC;

- NCNOJSb30BaTb COBPEMEHHbIE MHGOPMALNOHHbIE U KOMMNbLIOTEPHbIE TEXHOMNOMMK, CpeacTBa
KOMMYHWKaLMIA, CnoCcOBCTBYIOWME MOBbLIWEHUNIO 3(PEKTUBHOCTU MNPOEKTHbIX paboT npwu
co3gaHum npobopoB N YCTPONCTB MUKPO- Y HAHOINEKTPOHUKN;

- paspabaTbiBaTb u3nyeckme n MateMaTmyeckne Mogenun npnubopos 1 YyCTPONCTB MUKPO- U
HaHO3NEKTPOHUKK; pa3pabaTbiBaTb TEXHONOMMYECKME MapLUPYThl UX N3FOTOBNEHUS,;

BnageTb:

- HaBblKaMW KPUTUYECKOrO BOCMPUATUS MHpopMaLmn;

- NpodeccrMoHanbHO-NPOUBHLIMA 3HaHMSMU B 0Bnactn MHAOPMALMOHHBLIX TEXHOMNOMUNA,
NCronb30BaHUN COBPEMEHHBIX KOMMBIOTEPHbIX CETEN, MPOrpaMMHbIX NPOAYKTOB U PecypcoB
WMHTepHeT ans peweHna 3agady  npodeccnoHanbHouW AeATenbHOCTU, B TOM 4uchne
Haxo4saLWmMxca 3a npegenamm npodunbHOM NOAroTOBKY;

- COBpPEMEHHbIMM nporpammHbiMu  cpeactsamm (CAD) mogenupoBaHusi, ONTUMarnbHOMO
NPOEKTUPOBAHUA WU  KOHCTPYMpOBaHWA NpubOpPOB, CXeM U  YCTPOWCTB MUKPO- MU
HAHO3MEKTPOHWNKM PasfMYHOro (PyHKLMOHANbHOIro Ha3Ha4YeHus;

- MeTodamMu MpPOEKTUPOBAHUS JNEKTPOHHOM KOMMOHEHTHOW ©0asbl M TEXHOSIOrM4eckmux
NnpoLeccoB MUKPOISEKTPOHUKMY;

- MeTogamMM MaTeMaTUYECKOro MoLenupoBaHus NpubopoB U TEXHONOMMYECKMX MPOLLECCOB C
uenblo onTMMu3aumm nx napameTposB.

Mecto yuyebHOM AaucumnnuMHbl B cTpyktype OOI: [ducuunnuHa oOTHOCUTCA K
npodeccrmoHanbHOMY LMKy ANCUMNNWH, pa3gen «dakynbTaTtuebly.

KpaTkoe copepxaHue (ouaakTuyeckue eanHuubl) yyebHom aucumnnuHbel: Beege-
Hue B CAIP npnbopHO-TEXHONOrMYECKOro NPOEKTUPOBAHNSA

OcHoBbI MPUBOPHO-TEXHOMNOMMYECKOr0 MPOEKTUPOBaHUA B CNeLnanM3mpoBaHHbIX Nake-
Tax CAIMNP TCAD
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MpnbopHO-TEXHONOrMYECKOE NPOEKTUPOBAHME ANIEMEHTHON Ba3bl MUKPOINEKTPOHNKM B
cneumanuamnposaHHom nakete CAINP TCAD

CosgaHve M mMoaenupoBaHMe NPUOOPOB MUKPOINEKTPOHMKM B CheunanmanpoBaHHOM
nakete CAINP TCAD

MogennpoBaHue TEPMOMEXAHUYECKUX, SNEKTPUYECKNX, ONTUYECKUX M MArHUTHbIX SAB-
NEeHnn B NONYNPOBOAHNKOBBLIX CTPYKTypax

lMpoeKkTnpoBaHne 3afIEMEHTOB U TEXHONOMMYECKUX NPOLLECCOB N3rOTOBMEHUS ANIEMEHTOB
WHTEerparbHbIX CXeM

Koabl dopmupyembix komneteHumm: [lpouecc M3yyveHus OUCLMNNWHBI HamnpaBfneH Ha
dopMmnpoBaHME 3NEMEHTOB CriefyoLlmnx komneteHuun B cootesetctemum ¢ ProcC BO n OOI
BO no gaHHomy HanpaBneHuo NoaroTosku (crneunansHoctun): MK-1

dopma TeKyLen aTTecTaumumn: onpoc, nabopaTtopHble paboThbl.
dopma NpoMeXyTO4YHOM aTTecTauuu: 3ayer.
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MNpunoxeHne 5

AHHOTaUMUM NporpaMmm y4e6HOW U NPOU3BOACTBEHHbIX MPaKTUK

Y4yeOHas npakTuka
No NOJyYeHUI0 NepBUYHbIX NPo¢eCcCUOoHaNbHbIX YMEHUNA U HAaBbIKOB,
B TOM YucCrie NepBUYHbIX YMEHUM 1 HaBbIKOB
Hay4HO-uccrneaoBaTenbCKoON AeATEeNbHOCTU

1. Uenu y4yeGHOM NpaKTUKK MO NMONYYEHUIO NepBUYHbIX NPOheCCUOHarNbHbIX YMEHUN
M HaBbIKOB, B TOM YuCHe NepBUYHbIX YMEHUM U HaBbIKOB Hay4YHO-UCCeaoBaTeNbCKON
AeATeNnbHOCTH

Llensmn y4yeBHOM NpakTUKM ABMASIOTCA: NOMyYeHWe nepBUYHbIX NPOecCnoHarnbHbIX
YMEHMIA N HaBbIKOB, B TOM YMCIEe NEPBUYHBIX YMEHUI N HABLIKOB Hay4YHO-MCCeaoBaTeNbCKOM
AEeATEeNbHOCTW; 3HAKOMCTBO C OpraHu3alMen Hay4HbIX uccnegoBaHuin B nabopatopusax yHu-
BepcuTeTa, NPOUNBbHBIX Hay4HO-MCcCreaoBaTeNbCKUX WHCTUTYTOB, Hay4HO-
nccnenoBaTenbCKUX Y MPOMBILINEHHbIX OpraHu3auui, 3akpenneHve u yrinybneHvne 3HaHumn
N YMEHUIN, NOSy4eHHbIX B MpoLecce TeopeTnyeckoro oby4yeHna B pamkax y4ebHOro nnasa;
dopMuMpoBaHNE 3NeMEHTOB OBLLeHay4YHbIX, COLNAnNbHO-NMMYHOCTHBLIX KOMMNETEHUMIA; Npnob-
peTeHue NpakTUYecKUX HaBbIKOB, KOMMNETEHLUMI, a TakKe OrblTa caMoCTOSATENbHON npodec-
CVMOHarnbHON OeATeNbHOCTU, CNOCOBCTBYIOWNX YCMNELHOMY OCBOEHWMIO cneuunarnbHbIX UCLN-
NAVH, N3y4aeMblX Ha NocneayrLwmnx Kypcax B COOTBETCTBMM C TpeboBaHMAMN U KBanuduka-
LMOHHOW XapakTepuctukon OGakanaBpa, ycTtaHoBneHHbiMn ®IOC BO no HanpaBnenuio
11.03.04 «3OnekTpoHMKa M HaHOJMEKTPOHMKa», Ha OCHOBE MU3YYEeHUS COBPEMEHHOro npu-
KnagHoro v crnewuvanMsaMpoBaHHOro nporpammMHoro obecneveHus kadenpbl ousmku nony-
NPOBOAHMKOB N MUKPOINEKTPOHMKMN.

2. 3apaum yqe6H0|7| MPakKTUKN NO nNofyvYeHNO nepBUYHHbIX npocbeccvaaanblx ymMme-
HUA U HaBbIKOB, B TOM 4ucne nepBUYHbLIX YMeHVIﬁ N HaBbIKOB HaAy4HO-
nccnenoBaTenibCKOW AeATEeNIbHOCTU

OcCHOBHbIMM 3afa4amMn y4ebHON MPaKTUKM NO MOMYYEHUO MEPBUYHBLIX NPOECCUOHANbHbBIX
YMEHUA W HaBbIKOB, B TOM 4MCfie MNEPBUYHbIX YMEHUM U HaBbIKOB Hay4HO-
nccrnegoBaTenbCKon OesaATeNnbHOCTU SABISTCA:
- O3HaKoMMeHne obyyaloLmMXCs C BbIMUCIUTESTbHBIMU MOLLHOCTSIMWU Kadpeapbl n3nkmn nony-
NPOBOOHMKOB U MUKPOISEKTPOHUKMK;
npakTU4eckoe OCBOEHME OMepaumMOHHbIX CUCTEM U COBPEMEHHBLIX KOMMbIOTEPHbLIX 060s10-
yek;
3aKpenneHne 1 paclumpeHne HaBblKOB UCMOSfb30BaHNSA MAKeTOB NPUKIaAHbIX NPOorpamm;
O3HaKoMJIIeHMe CO cneumanu3vpoBaHHbLIMW NakeTaMmu nNporpaMm KOMMbOTEPHOro Moaenu-
POBaHUS U NPOEKTUPOBAHUSA TEXHONOMMYECKUX Npoueccos, NPUbopoB 1 CUCTEM;
co3gaHue n odopmrieHme oT4eToB ¢ nomoulbio naketa MS Office.

YyebHas npakTuka no nosyyYeHu NepBUYHbIX NPOGECCUOHANBbHbLIX YMEHUN N HaBbI-
KOB, B TOM YuCIe NepBUYHbBIX YMEHU N HABLIKOB Hay4YHO-UCCeLoBaTeNbCKOW OeATEeNbHOCTH
UMeEeT LEeNbIo 3aKpensieHne 3HaHUM U YMEHWU, MONYYEHHbIX B Mpouecce U3yyvyeHus gucuum-
nvH « MHpopMaLUMOHHbIE TeXHONornny», «MHopmMmaTuka n NnporpammMmmpoBaHmey, Lukna ma-
TemaTnieckmx gucumninunH «Martematundeckmn aHanmay, «JlnHenHas anrebpa», « AHanuTuye-
CKasi reoMeTpusi», a TakKe MoflydyeHne HaBbIKOB MPaKTUYECKOW paboTbl C BbIYUCIIUTENBHOWN
TEXHUKOW U NnporpaMmmamMmn MOAESNTMPOBaHUSI.

B pesynbtate npoxoxaeHus y4ebHON NpakTUKM MO NONyYEHUIO NEPBUYHbBIX Npodeccu-
OHamnbHbIX YMEHUMW M HaBblkOB, B TOM 4uUCre MNEPBUYHBLIX YMEHUW M HaBbIKOB Hay4HO-
nccrnegoBaTenbCKon AeATeNnbHOCTU CTYAEHTbI AOSTKHbI:
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3Hame:

—opraHmsaumio u paboty nogpasgeneHus NpeanpuaTus, MMeELWero B aKcnnyataumm no-

KanbHble U ceTeBble y4ebHble KOMMNMEKChI;

— JencTBylOWMEe CTaHO4apThl, TEXHUYECKME YCMOBUS, MONOXEHUSA N MHCTPYKLUKW NO 3KCnya-

Taumm obopyaoBaHusa 1 NporpaMMHoro obecneyeHus, opopMNEeHN0 TEXHNYECKON AOKYMEH-

Tauuu;

ymems:

— NCNOMb30BaTb OTAESbHbIE NAKeTbl MPOrpamMM KOMMbIOTEPHOrO pacyeTa U MOAeNIMpoBaHNS

TEXHOMNOrM4Yyecknx npoLeccoB, NpMbopoB u CUCTEM,;

— KBanuduuMpoBaHHO MONb30BATLCA NepuoanyecknmMu, pedepaTmBHbIMU U CNPaABOYHO-

MHGOPMAaLMNOHHBIMU N30aHNAMM NO NPOMUIIO CNeunanbHOCTU, BKNoYas on-line NCTOYHUKY;
3a Bpemsa y4ebHOM NPakTUKM CTYAEHT OOSMKEH OCBOUTbL MOSHbIA LMK peLlleHns npak-

TMYECKNX 3a4a4y C NpUMeHeHneM MHAPOPMaLIMOHHBLIX TEXHOMNOIMUIA:

— MOCTaHOBKa 3ajavu, BKINo4as ee MateMaTnyeckoe peLlueHue;

— anroputMmusaumusa 3agaum ¢ unsobpaxeHnem B6nok-cxemMbl anropytMa B cTaHgapTHon dop-

Me;

— peanusauus nporpamMmmbl B OAHOW N3 UHCTPYMEHTAarbHbIX cpef nporpaMMmnpoBaHus, Moae-

NMPOBaHUS;

— COCTaBlIeHWE U 3almTa oT4yeTa No NnpakTuke B COOTBETCTBUM C YCTAHOBEHHOW (POPMOK C

ncrniono3oBaHnem cpencts MS Office.

Mporpammon y4eBHOM NPaKTUKM MO MOMYyYEHUIO MNEePBUYHBIX MPOECCUOHaNbHbIX
YMEHUA W HaBbIKOB, B TOM YMCINE€ MNEPBUYHbIX YMEHUM W HaBbIKOB Hay4HO-
nccnegoBaTenbCkon AeAaTeNIbHOCTU NpeayCMOTPEeHO HanncaHue oTyeTa C nocneayroLwen ero
3aLUMTON.

OCHOBHbIe HaBbIKK, NOSTyYeHHbIE B XOA4e NPOXOXAEeHUs1 y4ebHOM NpakTUKM No nony-
YEHUI0 NEPBUYHLIX NPOECCUOHANBHBLIX YMEHUN N HaBbIKOB, B TOM 4MUCRe NEPBUYHBIX YMe-
HUN N HaBbIKOB Hay4YHO-UCCeA0BaTESNbCKOWN OEATENbHOCTU NO NOSTYYEHUIO MEPBUYHbIX YMe-
HUN N HaBbIKOB Hay4YHO-UCCNELOBAaTENbCKON U MPOEKTHO-KOHCTPYKTOPCKOM LEATENbHOCTY,
MOryT ObITb UCMOMb30BaHbl B AaribHenweM npu udyyeHuu 6noka AMcuMnianH npodyeccuno-
HanbHOro LUMKMa, a Takke Npu NPOXoXaAeHUN NPON3BOACTBEHHbLIX NPAKTUK.

3. Bpewms npoBegeHMA y4eOHOW NPaKTUKKU

YyebHasa npakTvka no nony4eHuo NepBUYHbIX NPOJECCUOHANbHbIX YMEHUIN U HABbIKOB,
B TOM 4YUCMe NEepBUYHbIX YMEHUN U HaBLIKOB Hay4HO-UCCenoBaTeNbCKON OeATenbHOCTH
NPOBOANTCA Ha BbiNyckawowen kadenpe pusmku nonynpoBOAHUKOB U MUKPOINEKTPOHMKN
BIY.
Cpoku npoBeaeHNs y4ebHOM NPaKTUKU MO MOMYYEHUIO NEePBUYHbLIX NpodeccrnoHanb-
HbIX YMEHMA W HaBblkOB, B TOM 4WUCMEe MEpPBUYHbIX YMEHUA W HaBbIKOB Hay4yHO-
nccrnegoBaTenbCkon AeATENTbHOCTU: NpakTuKa NpoBOAUTCA NO OKOHYAHUW NO OKOHYaHuu 1-ro
Kypca (2-ro cemectpa). lNMpoaomKkntenbHOCTbL NPakTukn - 4 Hegenn (216 yacos/6 3eT).

4. Bua npaktukm, cnoco6 u hopma ee nposeaeHus

Bug npaktuku: yyebHasi 1o rnonyyeHuUro rnep8udHbIX POGeCCUOHasIbHbIX YyMEeHUU U
HaebIKO8, 8 MOM YUCIE Mep8UYHbIX YMEHUU U HaebiKkO8 Hay4YHO-uccriedoeamesibckol Oes-
mesibHocmu

Cnocob npoBeaeHUs NPakTUKN: cmayuoHapHasl, 8bie30Hasi

dopma npoBeneHus NPakTUKn: OUCKpemHasi
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5. CopepxaHue NpaKkTUKn

O6wasn TpyaoeMkocTb y4ebHOM NPakTUKU MO MOMYYEHMIO NMEPBUYHBLIX MPOdEeCcCMOoHanbHbIX
YMEHUI 1 HABbIKOB, B TOM YMCIE NEPBUYHBLIX YMEHWIA N HABbIKOB HAay4YHO-MUCCeaoBaTeNbCKOM

JEeATENbHOCTM coCcTaBnsaeT 6 3a4eTHbIX eanHnL/216 Yyacos.

<o %
S 8 I
S 52
n 2 FX
Paspensl —~o>§ ®opmbl
Ne Buabi pa6oT 228§ Tekywero
n/n (aTanki) Ha y4yeOHOM NpaKkTukKe o w > o KOHTpons
NPaKTUKK z 9 54
3895
o Z o
g2
252
= o0 x
1 |OpraHusaumon- [MpoBegeHne MHCTpyKTaxa Mo TEXHUKe Onpoc c oT-
Hble Meponpusi-|6esonacHocTn npu paboTe B nabopatopmsax 9 METKOW B
™S N NO NOPSIAKY NPOXOXAEHUS NPAKTUKW. XypHane no
2 |O3sHakoMuTENb- O630pHasn nekumsi No KOMMbIOTEPHbLIM
HbI 3Tan TEXHOMNOrnam, ucnonb3yembiM B pa3paboT-
Ke W NpoM3BOACTBE OCHOBHbIX TUMOB U3ae-
NN 3NIEKTPOHHON TEXHUKN.
OsHakomneHne oby4arwmxcs C Bbl- Pa6oune
YNCNIUTENbHBIMM  MOLLHOCTSIMW  Kadpeapbl 9 sannci ans
U3NKM  NONYNPOBOAHMKOB M  MWUKPO3IEK- OchopmneHNs
TPOHUKW. oTHeTa
OKCKypCMM N0 Hay4yHO-MPOU3BOACT-
BEHHbIM W Hay4YHO-OOpasoBaTenbHbIM MOA-
pasgeneHusam n nadopatopuam BIY.
3 MpakTnyecknn OcBoeHME KOMMbIOTEPHbBIX CPEACTB peLle- Paboune
aTan HUA NpUKNagHbIX WM NpodecCUoHanbHbIX 57 3anucu gns
3a4a4 N0 3NEKTPOHMKE U HAHOJMEKTPOHUKE ohopMneHus
oT4yeTa
PeweHne npodunbHbIX 1 npogeccruoHarsnb-
HbIX 3aJau:
- (busmyeckasn noctaHoBKa 3agaqu;
- BblbOp M 0BOCHOBaHME MaTeMaTUYECKUX Paboune
METOLOB peLUeHus; 171 3anucu ansg
- obocHoBaHMe UK BbIOOP NpPOrpamMMHbIX odopMneHus
CPEACTB peLLeHus:; oT4yeTa
- paspaboTka anropMTMa peLueHus nocrtas-
NEeHHOW 3apauu;
- NpPOBeAEHNE YNCITEHHbIX SKCMNEPMMEHTOB.
4  [3akntouutenb- |O6bpaboTka u aHanu3 Mony4YeHHOW UH- OTyeT
HbI 3Tan dopmauumn, NOAroToBKa OT4YETa NO MNpak- MO MPaKTUKe.
TUKe. 27 3awwra pe-
3awmTa oT4yeTa no npakTuke. 3ynbTaToB

NPaKTUKN
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B npouecce npoxoxaeHnsi y4ebHOM NpakTUKM UCMOMNb3ytoTCca oOpa3oBaTeribHble TEXHOMOTMN:
AEATENbHOCTHbIE TEXHOMOMMK - aHann3 u MoaenupoBaHve NpodecCcnoHanbHbIX 3aday; Mo-
AynbHasi TEXHOMOIMSA; TEXHOMNOMMA NPOBMEMHOro 0by4YeHUs; KONMEKTUBHLIN cnocob oby4e-
HUKA; TEXHOMOrMs HaKoMnfeHns u cuctematmsaumm uHdopmauun; MHGOPMaLMOHHO-
KOMMYHUKaTUBHbIE TEXHOMOIMN; OpraHn3aums caMocToATeNbHOW paboThl.

6. dopma NpomMeXyTOHYHOM aTTecTaumm (N0 UToram NPaKTUKWU) — 3a4eT No pesynbTaTtam
3aWuTbl oTYeTa.

7. Kogbl dopmMupyeMbIX KOMNeTeHLUN

B pesynbTaTte npoxoxaeHua gaHHou y4ebHOM NpakTuKm obyyatowmmncsa omKkeH npuobpectum
cnegyrowme KomneTeHunn:
obwekynbmypHbie komnemeHyuu (OK):
— CMNOCOBHOCTLIO K caMoopraHuaaumm n camoobpasoBaHuto (OK-7);
obwernpogheccuoHasibHble KOMNemeHyuu:
— CMOCOOHOCTBI  yYUTbIBATb  COBPEMEHHbIE  TEeHOEHUMW  pasBUTUS  ANEKTPOHUKM,
N3MEPUTESNTbHON W BbIMUCIIUTENBHOW TEXHUKN, WHMOPMALUMOHHbBIX TEXHOMNOMMA B CBOEW
npodgeccunoHansHon aeatenbHoctn (OlK-7);
— CMOCOOHOCTBIO UCNOMb30BaTb HaBblkM paboTbl C KOMMLIOTEPOM, BrageTb MeTodamu
MHAPOPMALMOHHBLIX TEXHOMOMMN, cobngaTb OCHOBHble TpeboBaHUS MH(OPMAaLMOHHON
6esonacHocTtu (Or1K-9).

MpousBoacTBeHHas NpaKkTUKa, Hay4YHO-UccneaoBaTenbckasa paboTa

1. Uenu npakTuku

Llensamm npon3BoACTBEHHOM NPaKTUKK, HAay4YHO-UCCIeaoBaTerNbCkov paboThbl ABMATCS
3aKpenneHne u yrrnyoneHme TeopeTnyeckor MOATrOTOBKM Obyyatowerocs, npuobpeteHne mm
NPaKTUYECKUX HABLIKOB M KOMMETEHLIMIA, a TakkKe OrblTa CaMOCTOSATENbHOW NpodeccroHarnb-
HOW AeATEeNbHOCTW.

2. 3apaym nNpakTukKm

MHaouBuayanbHble 3aaHus Ha HayYHO-MccrnenoBaTenbCKyo paboTy AO0SKHbI ObiTb
HanpasneHbl Ha NOAroToBKy H6akanaepa, cnocobHOro pelaTtb creaylLlme npogeccnoHanb-
Hble 3aJadn B COOTBETCTBUW C HanpaBfieHHOCTbH obpasoBaTternbHOM nporpammbl Haka-
naspuvarta u sugamm npoeccnoHanbHON AeAaTenNbHOCTU:

Hay4Ho-uccriedogamersibckasi 0essmeslbHOCMb:

— aHanua Hay4yHO-TEXHUYECKOW WHOpMaLMK, OTEYECTBEHHOrO M 3apybexxHoro onbiTa no
TemaTuke uccrnegoBaHus;

— MaTeMaTM4yeckoe MoEeNnMpoBaHUE 3NEKTPOHHbIX MNpubOpPOB, CXEM U  YCTPOUCTB
pasnUYHOro  yHKUMOHANbHOrO  HasHadeHuss Ha 0ase cTaHOapTHbIX  NaKeToB
aBTOMAaTU3NPOBAHHOIO NPOEKTUPOBaHUS;

— y4yacTue B MMaHUPOBAHUN U MNPOBEAEHUM IKCNEPUMEHTOB MO 3a4aHHOM MeTOoAuKe,
o6paboTka pe3ynbTaTtoB C NPUMEHEHMEM COBPEMEHHBLIX MH(POPMALMOHHBIX TEXHOMOMMIA U
TEXHUYECKUX CPEACTB;

— noaroToBka M cocTtaBneHve 0630poB, pedepaTtoB, OTYETOB, HayYHbIX MyGrMkauum u
AOKNaZoB Ha HayYHbIX KOHEPEHUMSIX U CEMUHApaX.
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3. Bpems BbINonHeHUA Hay4YHO-UccnenoBaTeIbCKON paboTbl

Hay4Ho-nccnegoBaTenbckasi pabota NpoBOANTCS Ha BbiNycKatoLwen kadeape pusnkm
NosTlyNpOBOAHUKOB M MUKPOINEKTPOHUKU BI'Y vnu Ha npeanpusatusx, npencraBnaioLmnx
9NEKTPOHHYIO NPOMbILLUSIEHHOCTb U CBA3aHHbIX C pa3paboTKon, U3rOTOBNEHNEM NN UCChe-
AOBaHUAMMW MHTErpasnbHbIX CXEeM W 3MeKTPOHHbIX KOMMOHEHToB. B nocrnegHem cny4vae
ogopmnsieTca [Jorosop mexay BIY u npegnpusatuem, roe obyyarowminca BbINOMHAET Npo-
N3BOACTBEHHYIO MPAKTUKY, HAYYHO-UCCNEeAoBaTENbCKYO paboTy.

KaneHgapHoe Bpems  BbINOSIHEHUA  MNPOW3BOACTBEHHOM  NPaKTUKW,  HaYy4HO-
nccnegoBartenbckon paboTbl: 3 Kypc, 6 ceMecTp — NPOM3BOACTBEHHAs MPaKTMKa, Hay4YHO-
nccneposartenbckasa pabota (108 v, 3 3ET, 2 Hep.).

4. Bua npakTtuku, cnocob n chopma ee npoBeaeHus

Bua npaktukun: npouzsodcmeeHHas, Hay4yHoO-uccrnedogamernbckas paboma
Cnocob npoBeaeHnst NPaKTUKW: cmayuoHapHasi, 8ble30Hasi
dopma nNpoBeaeHNs NPaKTUKK: pacrpedesieHHas

5. CopepxaHue Hay4YyHO-UccneaoBaTeNlbCKOW paboThbl

O6Lwas TpyaoeMKOCTb MPOU3BOACTBEHHOW MPAKTUKW, Hay4YHO-UCCnenoBaTenbCKon paboThbl
cocTaBnsieT 3 3a4eTHble eanHuubl, 108 yacos.

Ne Buabi pabot HAP, Bkntovas PopMmblI
Paspenbl (3Ta-
n/n nbi) HUP CaMOCTOATENbHYIO paboTy oby4arowwmxcs TeKyLero
M TPYAOEMKOCTb (B Yacax) KOHTpons
1 |[loGecomosumerib- (N3ydeHne NaTeHTHbIX U nuTepaTypHbIX WC- Pabouune
HbIU 3mar TOYHUKOB MO paspabaTbiBAaeMon TeEMe C Le- 3anucu ansa
Nb0 UX WUCMNONb30BaHMUSA MpU BbINONHEHMU| 27 | odopmIe-
BbIMYCKHOW KBanuMuKauMoHHON paboThbl HUSA oTyeTa
2 |Obpabomka ulaHanu3 Hay4yHO-TeXHUYeckux npobrem u Paboune
aHanu3 rnosly4eH-|NepcnekTnB pasBUTUA OTEYECTBEHHOM U 3a- 3anucu gns
HoU uHghopmayuu |pyOexxHON 3NEKTPOHUKN N HAHOIMEKTPOHUKN; ocopmne-
cuctematmsaums un  obobuieHne  HayyHo- 9 HUA oT4yeTa
TexHun4yeckon uHdopmauum no Teme uccre-
JOBaHNN
3  |OkcriepumeHmarb-|TEOPETUYECKOE UNN IKCNEPUMEHTANbHOE UC- Paboune
Ho-uccnedosa- cnefoBaHMe B paMKax NOCTaBMEHHbIX 3aaay 3anucu gns
mernbcKul amari 54 | oopmne-
HUSA oT4eTa
4 3aknroyumernbHbIl|NoAroToBka oT4YeTa O BbinonHeHun HAP 18 Otyer
amarn

6. ®opma NpPoMeXyTOYHOM aTTecTauum (Mo utoram Hay4yHo-uccnegoBaTesNibCKOM pa-
060Tbl) — 3aLWmMTa OTYETa C OLEHKON.

OueHka pe3ynbTaTtoB paboTbl 06y4aeMoro Npu NPOXOXAEeHNM NPAKTUKX OCYLLECTBNSAET-
CS1 pyKOBOAMTENEM MPaKTUKM OT Kadheapbl Ha OCHOBE YCTHOWM 3almTbl OTYETA, COCTABMISIEMO-
ro obyyaembiM, U UMeeT BUA AnddepeHUmMpoBaHHoro 3adeTa. MNpu noaseaeHMn UTOroB pa-



124

60Tl 06y4aemMoro Ha npakTuKe y4YuMTbiBaOTCA OT3blB PYKOBOAUTENS MPaKTUKM OT npeanpus-
TUS — MecTa NPaKTUKM U OTBETbI Ha BOMPOCHI.

3aKOHYEHHbIM U MOMHOCTLI OOPMIEHHbIN OTYET OBy4yaembln coaeT PYKOBOAUTESHO
NPaKTUKN 5151 KOMMNEKCHOM NMPOBEPKM KayecTBa OT4YeTa nepes 3allmnTon.

B cnyyae oBGHapyeHusi CyLLeCTBEHHbIX OTKIOHEHUN OT TPebOoBaHUM K COAEPXKAHMIO U
ohopMreHuto oT4eTa, OH BO3BpaLlllaeTcs Ha AopaboTKy.

Kputepun guddepeHumaumm OLEHKN OTIMYHO/XOPOLLIO/yaoBNeTBOpUTENbHO/ Heyno-
BNETBOPUTENBHO MO NMpakTuke cnegyoLwue:

- OTJIMYHO: cofepXXaHue 1 opopMmIieHne oTyeTa Mo NpakTUKe NOSTHOCTLIO COOTBETCTBY-
0T NpeabsBnsseMbiM TpebOOBaHNAM, XapaKTEPUCTUKN CTyAeHTa NONOXUTENbHbIE, OTBETHI Ha
BOMPOCHI MO NporpamMmme NPakTUKK NOJSTHbIE N TOYHbIE;

- XOpOLLO: NPW BbINOSIHEHNUN OCHOBHbIX TPEOOBAHW K NPOXOXAEHUIO MPaKTUKA U NpU
HaNU4yMn HeCyLLLEeCTBEHHbIX 3aMeYyaHuin Mo coaepXaHuio N opme oTyeTa, XapakTepucTUKu
CTyAeHTa NonoXuTenbHble, B OTBETAX HA BOMPOCHI NO NporpammMe npakTukun obyvaembi oo-
nyckaeT onpegerieHHble HETOYHOCTU, XOTH B LIeNIOM OTBeYaeT yBEPEHHO U UMeeT TBepable
3HaHWS;

- YAOBNETBOPUTESNbHO: HEBpexxHoe oopMIeHne oT4yeTa, OTpaXkeHbl BCe BOMNPOCHI NPO-
rpaMmmbl MPaKkTUKX, HO UMEKT MEeCTO OTAefbHble CYLECTBEHHbIE MOrpeLlHOCTU, Xapakrepu-
CTMKW CTyAeHTa MONOXUTemNbHble, NMPY OTBEeTax Ha BOMPOCHI MO Nporpamme NpakTUKU CTy-
AEHT JornyckaeT owmnodkuy;

- HeyOOBNETBOPUTENbBbHO: B OTYETE OCBELLEHbl He BCe pasfenbl NporpaMmbl NPakTUKK,
Ha BOMpOCbl 00y4YaembI He daeT yAoBNeTBOPUTENbHbLIX OTBETOB, HE MMEEeT YeTKOro npea-
CTaBrieHUs1 0 OeATeNbHOCTN NpeanpusaTmus (opraHmsaumm), Ha KOTOPOM NPOXOAUI MPaKTUKY,
He BrageeT NMpakTUYeCKMMWN HaBblKaMu cUCTeMaTu3auun, NpeacTaBfieHUss U aHanuaa Hayd-
HO-TEXHUYEeCKOW HopMaLunn.

OueHKa No nNpakTuke 3aHOCUTCA B 3K3aMEHALMOHHY0 BEAOMOCTb N 3a4E€THYH KHUXKY.

7. Koabl dopmMupyemMbix KOMNeTeHL NN

B peaynbrate BbINOMHEHUS AAHHOW Hay4YHO-UCCNEeAoBaTENbCKON paboThl 00y4vaoLWmni-
Cs OOIDKeH npuobpecTy criegylolme npakTUyeckne HaBblkW, YMEHUS, oOLeKynbTypHble U
npodeccroHanbHble KOMNeTEHUNM:
obuwekynbmypHbie komrnemeHyuu (OK):
— CNocoBHOCTbLIO K camoopraHusaumm u camoobpasosaHuio (OK-7);
obwernpogeccuoHasibHble KOMemeHyuu:
— CMNOCOBHOCTbIO BbIABMATL €CTeCTBEHHOHAYYHYH CYLLHOCTb npobnem, BO3HUKAKOLWWUX B
xoge npodeccroHanbHON AeATEeNbHOCTU, NpUBMeKaTb AN UX pelleHns COOTBETCTBYHOLUNA
duamko-matemaTtudeckun annapat (OlMK-2);
Hay4yHo-uccriedogamersibCKasi 0esimesilbHOCMb:
— TFOTOBHOCTbIO aHanuaupoBaTb W CUCTEMaTu3upoBaTb pes3ynbTaTbl UCCNEeAOBaHUN,
npegcTaBnATb MaTtepuarnsl B BUAe HaydHbIX oTyeToB, nybnukauun, npeseHtaumn (MK-3);
MPOEKMHO-KOHCMPYKmMopckasi 0esimesibHoOCMb:
— CMNoCOBHOCTBbIO MNPOBOAUTL MpeaBapuUTeribHOEe TEeXHUKO-3KOHOMMUYeckoe o6oCHOBaHMe
npoektos ([1K-4);
— CNocoBHOCTbIO pa3pabaTbiBaTb MPOEKTHY U TEXHUYECKYID OOKYMeHTauuo, opopMnaTb
3aKOHYEHHbIE NMPOEKTHO-KOHCTPYKTOPCKME paboTsl ([1K-6).
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MNpounsBoacTBeHHasA NpakTuKa, TeXHonornyeckas

1. Uenu npon3BoACTBEHHOW NMPaKTUKU, TEXHOSIOIMYEeCKOMN

Llenamu npon3BoACTBEHHOW MPAKTUKU, TEXHONOrMYECKON SABMSAKOTCA 3aKpenseHne u
yrnybneHne teopeTU4eckon noaroToBkM obydatoierocd, npuobpeTeHve MM NpakTU4EeCKUX
HaBbIKOB M KOMMETEHLNIN, a Takke onbiTa CaMOCTOATENBHOM NpPodeCcCnoHanbHON AeATenbHO-
CTI.

2. 3apayv Npou3BOACTBEHHOM NPAKTUKU, TEXHONOrM4YeCcKoun

3agayamu Npon3BOLACTBEHHOM MPaKTUKM, TEXHOMOMMYECKON B COOTBETCTBUWM C MNpO-
unbHOM HanpaBneHHOCTbIO 0bpa3oBaTenibHOW NPorpamMmmbl U BUaamMu npodeccnoHanbHoOn
AEeATeNbHOCTU ABAIOTCA:

a) Hay4Ho-uccrie0oeamersibckasi 0esimesibHOCMb:!

- aHanun3 Hay4yHO-TEXHUYECKOW MHGOPMaLMK, OTEYECTBEHHOIO MU 3apybeXHoro onbita
no TemaTuke nccnenoBaHus;

- yyactve B MMaHWpPOBaHUN U NPOBEAEHUN SKCNEPUMEHTOB MO 3aaHHOM MeToAuKe,
obpaboTka pes3ynbTaToB C MNPUMEHEHUEM COBPEMEHHbLIX WHOPMALNOHHBLIX TEXHOMOMMN Y
TEXHUYECKUX CPeacTB;

- MOAroToBKa M cocTaBrieHne 0630poB, pedepaToB, OTYETOB, HAaYYHbIX NyGnukaunm u
AOKNaJoB Ha Hay4YHbIX KOH(PepeHUMSX N ceMuHapax;

6) NpoeKkmHoO-KOHCMpYKmMopcKkasi 0esimesibHoCMhb !

- cbop 1 aHanu3 UCXOAHbIX AAHHbIX ANA pacdeTa U NPOEKTUPOBAHUSA ANEKTPOHHbIX
npubopoB, CXeM N YCTPONCTB PasfnnYHOro (pyHKUNOHAaNbHOro Ha3Ha4YeHus;

- paspaboTka NPOEKTHON N TEXHUYECKOW AOKYMEHTauun, opopmMIieHNE 3aKOHYEHHbIX
NPOEKTHO-KOHCTPYKTOPCKMUX paboT;

- KOHTPOJIb COOTBETCTBUSA pa3pabaTbiBaeMblX MPOEKTOB N TEXHUYECKOW AOKYMEHTaunm
cTaHgapTaMm, TEXHUYECKMM YCITOBUAM N OPYITMM HOPMAaTUBHBIM AOKYMEHTaM.

3. BpeMﬂ nposeneHus I1pOI/I3BOACTBeHHOﬁ NMPaKTUKN

Cpokn npoBefeHus NpakTUKK: MNpakTuka NpPoBOAUTCS B YETBEPTOM CEMEeCTpe rnocre
BTOPOro Kypca. lNpogomkutensHoCcTb npakTuku - 2 Hegenu (108 yacos/3 3eT).

4. Bua npaktukm, cnoco6 u popma ee npoBeaeHus

Bua npaktuku: npouzsodcmeeHHasi, mexHoroaudeckas
Cnocob npoBeaeHUs NpakTUKN: cmayuoHapHas, 8ble30Hasi
dopma npoBeaeHNsa NpakTUKK: OUCKpemHasi

B vHaMBuayanbHbIX criydasix npy HanvMymMm 3anpoca (cornacutenbHoro nucbMa, npurna-
LLUEeHMS Ha MPaKTKKYy) oByyatoLmnncs, ¢ ero NMCbMEHHOrO cornacusi, MoXeT BblTb HanpaeneH
ANs NPOXOXOEHWST CTaLUMOHaPHONM MPaKTUKM 3a Npedernbl HAaceneHHOro NyHKTa, B KOTOPOM
pacrnonoxeH YHuBepcuTeT 6e3 onnaTtbl YHUBEPCUTETOM Npoe3fa K MeCTY NpoBeAeHUst Npak-
TUKM 1 0BpaTHO, a Takke 3aTpaT Ha NPOXMBAHME N CYTOYHbIX.

5. CopepxaHue NPoU3IBOACTBEHHOWN NPaKTUKU, TEXHONOrM4YecKom

MpoAoMKUTENBHOCTL NMPOU3BOACTBEHHOW MNPAKTUKK, TEXHONMOrMYeckom - 2 Hedenu
(108 yacos/3 3eT).
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BKIlOYasi CaMOCTOSITENbHYIO
paboTy obyuarowmxcs (B 4a-

1 OpraHusaumoH- |[onyyYeHne MponyckoB, MHCTPYKTaXu Mo TexHuke Gesonac-

Hble Meponpusi- [HOCTM U Ap., Mofy4YeHune cneuoaexabl 9
2 3HaKkoMcTBO C OG3opHas nekuus no TemaTtuke NpeanpusaTus ¢ paccMoTpe-
npeanpuaATMEM  [HUEM TEXHONOrMu NPOU3BOACTBA OCHOBHbLIX TUMOB WU3AEnui 9

CBY anekTpoHHOM TEXHUKN. DKCKYPCUM NO Lexam u oTaenam

3 O3HakoMneHne ¢ |Y4acToKk MNOBEPXHOCTHOM 00paboTkM MonynpoBOAHUKOBLIX
TEXHOMOrM4YeCcKn- |MaTepumarnos:

MU npoLeccammn 1| Y4acTok NonyvyeHnss AMaNeKTpUYecKMxX NNeHoK Ha KPEMHUN:
obopynoBaHuem |Y4actok cbotonutorpadumm:

JTabopaTopun nernposaHme NonynpOBOAHMKOBBLIX NOOSIOXKEK:
JTabopaTopusi npubOpPHO-TEXHONOIMYECKOro NPOEKTUPOBAHUSA 81
Y4yacTok MOHTaXa 1 cOOopKM KpUCTanmos:

JTabopaTopus KOHTpoONs napameTpoB M UCMbITAHUS U3Oennii
9NEKTPOHHOW TEXHUKW:

O6paboTka M aHanu3 noslyYeHHOM MHpopMaL MK, MoAro-
TOBKa OTYeTa NO NpakTuKe.

4 3akntounTtenbHbIn |ObpaboTka M aHanuM3 nonyvYeHHou nHdopmaumm, noaro-
aTan TOBKa OTYeTa No npakTuke. 9
3awmTa oTyeTa No npakTuke

Hay4yHo-nccnegoBatenbckme 1 Hay4HO-NPON3BOACTBEHHbIE TEXHOMOMMM, UCMONb3yeMble Ha
NPON3BOACTBEHHON MPaKTMKE: TEXHOMOMMN MOBEPXHOCTHON 06paboTKM KpUCTAnmoB:  LUMK-
¢hoBKa; MONMMPOBKA; YMCTKA MAACTUH NOCMe MexaHu4eckoh o6paboTKM; KOHTPOSb YMCTOTbI
MOBEPXHOCTW NNACTUH; XMMUYECKOe TpaBreHune; nnasMoxXmmuyeckoe TpaBrieHue; ckpanbu-
poBaHWe; TEXHOMOMMWM NErMpoBaHNst MONYNPOBOAHMKOBbLIX CTPYKTYp: AUdY3MOHHbIE MNpO-
Lieccbl; METOAbl KOHTPOSIS NapaMeTPOB MPUMECHBLIX CMOEB; METOAbl MONyYEHUS 3NUTAKCU-
anbHbIX CrOeB; reTepo3aNUTaKCUst KPEMHUSI HA AMINEKTPUYECKUX MOASI0OXKKAX; WMOHHOEe Nerun-
POBaHME; OTKUI MOHHO-TIErMPOBAHHbIX CTPYKTYP; TEXHOMNOMMN MeToAbl NOofy4YeHns MeTanmnu-
YeCKUX MIeHOK; MeToAbl KOHTPOSS NapaMeTPOB M UCMbITAHUIA U3OEeNUI ANEKTPOHHOW TEXHU-
KM; MeToaMka NpUBOPHO-TEXHOMNOrMYECKOro NPOEKTUPOBaAHNUS U3OENUIA INEKTPOHHOW TeXHU-
KK.

6. dopma npomMexyToyHoOW aTrectaumum (o0 wuTOram npPOU3BOACTBEHHOM
NpPaKTUKK) — 3aLMTa OTHETA C OLIEHKON

OueHka pesynbtaToB paboTbl 06y4aemMoro npu NPOXOXAEHUN NPaKTUKN OCYLLECTBIIS-
eTcsl pykoBoAMTENeM NpakTUKM OT kadeapbl HAa OCHOBE YCTHOW 3alUMUTbl OTYeTa, CocTaBnsie-
Moro obyyaembiM, 1 nMeeT BUA anddepeHumpoBaHHoro 3adeta. OueHka No NpakTuke 3aHo-
CUTCS B 9K3aMEeHaLMOHHY0 BEAOMOCTb M 3a4ETHYH KHUXKKY.

Mpw noaBeaeHUn UToroB paboTbl 06y4aemMoro Ha NpakTUKe YYUTbIBAKOTCS OT3bIB PYKO-
BOOUTENS NPaKTMKM OT NPeanpuUsATUS — MecTa NPakTUKL 1 OTBETbI Ha BOMPOCHI.
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3aKOHYEHHbIA N MOMHOCTLIO OOPMIEHHBIV OTYET OOyvaembll cOaeT PYKOBOAUTENHO
NPaKTUKN 5151 KOMMNEKCHOM NPOBEPKM KayecTBa OT4YeTa nepes 3almnTon.

B cnyyae obHapyXeHns CyLleCTBEHHbIX OTKIIOHEHUI OT TpebOoBaHWU K COAEPXKAHMUIO U
odhopMneHMIO OTYETa, OH BO3BpaLLaeTcs Ha gopaboTky.

Kputepun gudpgepeHumaunm oLeHKNn omauyHo/xopowo/ydoeriemeopumeribHo/ Heyoo-
e/1lemeopumesibHO No NpakTuke cnegyoLiune:

- OMIUYHO: cofepXaHne N odopmrieHne oTvyeTa MO NPakKTUKE MOSTHOCTbIO COOTBET-
CTBYIOT npeabsiBrnsemMbiM TpeboBaHWsM, XapakTEPUCTUKN CTyaeHTa NOSOXUTENbHbIE, OTBE-
Tbl HA BOMPOCHI NO NpOrpaMmme NPakTUKU NOSIHbIE U TOYHbIE;

- XOpOoWo: NP BbINOSIHEHNUN OCHOBHbLIX TPEOOBAHMI K MPOXOXOEHUIO MPaKTUKN U Npu
HaNU4yMn HeCyLLLECTBEHHbIX 3aMeYvyaHu Mo CoAepXaHuio N hopmMe oTyeTa, XapakTepuUCTUKK
CTyAEeHTa NoNoXWTeNbHbIE, B OTBETAX Ha BOMPOCHI NO NporpaMmMme NpakTuku obyvyaembl 0-
nyckaeT onpegerieHHble HETOYHOCTU, XOTH B LeNIOM OTBeYaeT yBEPEeHHO U MMeeT TBephble
3HaHWUS;

- ydosriemeopumersibHO. HebpexHoe odopMIieHne oT4yeTa, OTpaXKeHbl BCe BOMPOCHI
nporpaMmmbl NPaKTUKKU, HO UMEKOT MECTO OTAENbHbIe CyLeCTBEHHbIE NMOrpeLlHOCTN, XxapakTe-
PUCTUKN CTyAEHTa NOMOXUTENbHbIE, NP OTBETAX Ha BOMPOCHI MO NporpamMme NpakTUKM CTy-
AEHT JornyckaeT owmnobku;

- HeydosriemeopumesibHO: B OTYETE OCBELLEHbl He BCe pa3aernbl MporpaMmMbl NPaKTUKNM,
Ha BOMpOCbl 00y4Yaembln He JaeT yAOBNEeTBOPUTENbHbLIX OTBETOB, HE MMEET YeTKOro npea-
CTaBIieHUs O AeATeNbHOCTU NpeanpuaTus (opraHmsaumm), Ha KOTOPOM MPOXOAMM MPaKTUKY,
He BrageeT NMpakTUYeCKMMWN HaBblKaMu cUCTeMaTu3auun, NpeacTaBfieHUss N aHanmsa Hayd-
HO-TEXHUYEeCKOWN MHOopMaLUMN.

OueHKa No nNpakTuke 3aHOCUTCA B 3K3aMEHALMOHHY0 BEAOMOCTb N 3a4E€THYH KHUXKY.

7. Koabl dopmMupyeMbiXx KOMNeTeHL NN

B pe3ynbTate npoxoxaeHus gaHHOW NPOW3BOLACTBEHHOWM MpaKTUKM obyyatrowmica aon-
XXeH npuobpecTu cnegyowme odLekynbTypHbIE U NPOgeCCnoHanbHble KOMMEeTEHLMM:

obweKynbmypHble KoMnemeHyuu:

CnocobHOCTb paboTaTb B KOMMEKTMBE, TONEPAHTHO BOCMPUHMMAS COLManbHble U KynbTyp-
Hble pasnnyusa (OK-6);

CNocoBHOCTb K camoopraHunsaumm n camoobpasoBaHuto (OK-7);

obwenpogheccuoHaribHble KOMIEeMeHyuU:

CNocoBHOCTb NCNONb30BaTb HOPMATUBHbLIE AOKYMEHTbI B cBoen aeatenbHoctn (Ol1K-8).

MpousBoacTBeHHasA NpakTMKa Mo NONy4YeHuto
npodeccruoHanbHbIX YMEHUN U OoNbiTa NPoceCcCUOHaNLHOM AeATeNbLHOCTH,
NPOEKTHO-KOHCTPYKTOpPCKas

1. Lenu npou3BOoACTBEHHOW NPAKTUKA NO MOJy4YeHU NpodeCCUOoHanNbHbIX YMEHUn
M onbiTa Npod)ecCUOHaNbLHOWN AeATENIbHOCTU, MPOEKTHO-KOHCTPYKTOPCKast

Llenamu nponsBoACTBEHHOW MPAaKTUKMA MO NOSTYYEHUIO NPOGECCUOHANBHBLIX YMEHUA Y
onbiTa NpodeccuoHanbHON OEATENbHOCTU, NPOEKTHO-KOHCTPYKTOPCKOW SABMSAOTCS 3aKpense-
HUe n yrnybneHne TeopeTMyYeckon NoaroToBkM obyyarowerocs, NpuobpeTeHne UM npakTnye-
CKMX HaBbIKOB M KOMMETEHUWUW, a TakkKe OMnblTa CaMOCTOATENbHOW NpodeccuoHanbHon aes-
TENbHOCTM.
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2. 3apayvm npon3BOACTBEHHOWM MPaKTUKU MO NoslyyYeHuro npodeccruoHanbHbIX YMEHUN
M ONbITa NPOEKTHO-KOHCTPYKTOPCKON AEATENbHOCTU

3agavyamy Npou3BOACTBEHHOW MPAaKTUKA MO MOMYYEHUO NMPOGECCUOHANbHbIX YMEHUN n
onbiTa nNpodeccMoHanbHON AeATENbHOCTU, MPOEKTHO-KOHCTPYKTOPCKOM B COOTBETCTBUM C
NpocnbHON HanpaBneHHOCTLIO 0bpa3oBaTenbHON NporpaMmbl U Bugamu npodgeccmoHanb-
HOW OeATeNbHOCTU SABMAIOTCA:

Hay4Ho-uccriedogamersibckasi 0esimeslbHOCMb:

pa3paboTka MeTOOUKN U NPOBEAEHNE UccrnegoBaHUn U USMEPEHUI NapaMeTpoB U Xa-
paKkTEPUCTUK U3OESTUIA INEKTPOHHOM TEXHUKWN, aHann3 ux pesyrbTaTos;

ncnonb3oBaHne usndecknx apgeKkToB Npm paspaboTke HOBbIX METOOOB UCCeao-
BaHWN N U3rOTOBIIEHUN MaKETOB U3MEPUTESTIbHBIX CUCTEM;

pa3spaboTka PM3n4ecKknx U MaTeMaTuyeckux Moaenen, KOMnoloTepHoe MoaenupoBa-
HWe uccnegyemblix M3nMYeCcKnx npoLeccos, NPUOGOPOB, CXEM U YCTPOWCTB, OTHOCALLMXCS K
npodeccnoHanbHou cdepe;

noaroToBka Hay4YHO-TEXHMYECKUX OT4EeTOB, 0630poB, pedepaToB, NnydbnmkaLmm no pe-
3ynbTaTtaM BbINOMIHEHHbLIX WCCReAOBaHUW, MNOAroToBKa M nNpeacTaBneHne [[OKMajoB Ha
Hay4Hble KOHPEepPEHLNN N CEMUHAPBI;

doukcauma n 3awmTa 0O bEKTOB UHTENNEKTYarbHOM COOCTBEHHOCTM.

MPOEKMHO-KOHCMpYKmMopckasi 0esimesibHOCMb !

aHann3 COCTOSAHUA HayYHO-TEXHMYEecKoM npobnembl nyTem nogdopa, MU3ydeHusa wu
aHanusa nurepaTypHbIX U NATEHTHbIX UCTOYHMKOB;

onpegeneHne Lenu, NocTaHoBKa 3agday MPOEKTUPOBAHUSA 3MEKTPOHHbIX Mpnbopos,
CXEM W YCTPOWCTB pPasfnnyHOro (PyHKUMOHANbHOro HasHayeHus, NOAroTOBKa TEeXHUYECKUX
3ajaHUIN Ha BbINOSTHEHME MPOEKTHbIX paboT;

NPOEKTMPOBaHNE YCTPOWUCTB, NPUBOPOB N CUCTEM INEKTPOHHON TEXHWUKU C y4ETOM 3a-
AaHHbIX TpeboBaHui;

pa3paboTka NPOEKTHO-KOHCTPYKTOPCKOW AOKYMEHTaLMM B COOTBETCTBMM C MeToaude-
CKMMW U HOpMaTUBHbIMU TpeboBaHUSIMU.

3. MecTo n Bpemsi npoBeaeHUsi NPOU3BOACTBEHHOW NMPaAKTUKU MO nony4veHuto npodec-
CUOHaNbHbIX YMEHWUI U ONbITa NPOEKTHO-KOHCTPYKTOPCKOMN AeATeNIbHOCTU

Baszamu npakTuku ABNSOTCS:

- kKadpepa PU3NKN NONYNPOBOAHMKOB N MUKPOINEKTPOHUKM (PM3NYECKOro hakynbTeTa
YHUBEPCUTETA;

- AO «Hay4Ho-uccnegoBaTenbCKUA UHCTUTYT 3MEKTPOHHOW TexHuku» (HUNIT)
(r. BopoHex),
4YTO COOTBETCTBYeT TpeboBaHusaM deaepanbHOro rocyaapCTBEHHOro obpas3oBaTerbHOro
ctaHgapTta Hanpaenexnnsa 01.03.04 «3nekTpoOHMKA U HAHO3NEKTPOHMKa». B nocnegHem
cnyyae odhopmnsetca Jorosop mexay BI'Y n npegnpuatunem, rae obyvarolwmncss BbIMOMHA-
eT NPOU3BOACTBEHHYIO MPAKTUKY MO MOSTyYeHUo NpodpecCnoHanbHbIX YMEHUA U onbiTa Npo-
deccrnoHanbHoON AeATENbHOCTU, MPOEKTHO-KOHCTPYKTOPCKON.

Cpoku npoBefeHns NpakTUKKU: NpakTuka NpoBOAMTCS B 6 cemecTpe 3 Kypca; npoaor-
XUTENbHOCTb NPaKTUKK - 4 Hegenu (216 yacos/6 3eT).

4. Bua npaktukm, cnoco6 u hopma ee nposeaeHus

Bua npaktuku: npou3sodcmeeHHas, o rnosly4eHuro rnpogheccuoHarbHbIX yMeHUU U Orbl-
ma rpogheccuoHaribHol 0essmesibHOCMU, MPOEKMHO-KOHCMPYKMopcKasi

Cnocob npoBeaeHUs NpakTUKN: cmayuoHapHasi

dopma npoBeaeHNa NPakTUKK: OUCKpemHas
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5. CtpykTypa u cogepxaHue NpovM3BOACTBEHHON NPaKTUKMA NO NosyyYeHuro npodeccu-
OHanbHbIX YMEHUWM W onbitTa NpPodecCUOHaNbHON [OEeATeNbHOCTU, MPOEKTHO-
KOHCTPYKTOPCKOW

O6Lwasa TpyooeMKOCTb NPOU3BOACTBEHHOW MPAKTUKM MO MOMNYyYEeHU0 npodeccnoHanbHbIX
YMEHUI 1 OnbiTa NPON3BOACTBEHHOW AEATENbHOCTU, NPOEKTHO-KOHCTPYKTOPCKOW CcocTaBndaeT
6 3a4eTHbIX eanHuL, 216 4acos.

Q
% T
® 4 O
O 5 X
g8 =
== |
y 8 5 2 x| ®PopMbl Teky-
Ne Paspenbi Buabl nponssoacTBeHHOM paboThl a5 &8 IEro KOH
- (aTanbl) Ha npakTuke 50>®
n/n 0 =0 7T Tpons
NpPaKTUKU £ ® O qm
= o ~1
°x F
O w® O
28
223
32
]

1 [OpeaHusayu- |NHCTpyKTaxu No TexXHUKe 6Ge3onacHoOCTU Onpoc c oTmeT-
OHHble Mepo- 9 KOW B XypHane
npusmusi no T

2 |llpoekmupoea- |Jlekumn No OCHOBaM CXEMOTEXHUYECKOro U
Hue UHMe-|TOMOoNOrM4ecKoro MPOEeKTUPOBaHUS aHarno- 9
eparsibHbIX CXeM|IFOBbIX U LMdPO-aHanoroBbiX MHTErpanbHbIX onpoc
e CATIP cxem B CATP.

CxemoTexHn4yeckoe moaenupoBaHue 6no-
KOB LM(POBLIX U aHanoroBbiX WHTErpasb- pes3ynbTaTbl

27
HbiX cxeMm. OnTtummsauus napamMeTpoB mMogenmpoBaHna

undpoBor 1 aHanorosou a4yenkn. Mogenu-
Tononornyeckoe npoekTupoBaHne 610KOB
LUMPPOBLIX U aHanoroBblX WHTErparbHbIX PesynbTaTbl
cxem. Bepudpumkaumsa DRC n LVS. OkcTtpak- 45 Bepudunkaumnm
LMsi NapasvTHLIX NapaMeTpoB.

CxemoTexHn4yeckoe mMoaenupoBaHue 6no-
KOB UM(PPOBBIX U aHanoroBblX WHTerparb-
HbIX CXEM C y4eTOM napasnTHbIX napamerT- 108
poB. OdopmrieHne pesynbTaTtoB CXeMO-
TEXHUYECKOro MogenMpoBaHnS.

PesynbTatbl
MOAENVPOBaHMS

3 |[3akmoyumers- |ObpaboTka W aHanu3 pesynbTaTtos,
HbIU amari NoAroToBKa OTYeTa Mo NpakTUKe. 18 oTyer
3awmTa oT4eTa NO NpaKkTuKe

6. dopma npomMexyToyHOW aTrectaumum (No wuTOoram npPOU3BOACTBEHHOMN
NPaKTUKK) — 3alumTa oT4eTa C OLIEHKOMN

OueHka pesynbTaToB paboTbl 06y4aemMoro npu MPOXOXAEHUN MPAKTUKL OCYLLECTBS-
eTcsl pykoBoAMTENeM NpakTUKM OT kadeapbl HA OCHOBE YCTHOW 3alUMUTbl OTYeTa, CocTaBnsie-
Moro obyyaembiM, 1 nMeeT BUA anddepeHumpoBaHHoro 3adeta. OueHka No NpakTuke 3aHo-
CUTCH B 9K3aMeHaLMOHHYO BEAOMOCTb M 3a4ETHYH KHUXKKY.
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Mpu nogseneHun utoroB paboTbl 06yyaeMoro Ha NPakTUKe yYUTbIBAOTCA OT3bIB PYKO-
BOOUTENA NPAKTUKM OT NPeanpuaTus — MecTta NpakTUKU U OTBETbI Ha BOMPOCHI.

3aKOHYEHHbIA N MOMHOCTLIO OPOPMIIEHHBI OTYET OOyvaembli cOaeT PYKOBOAUTENHO
NPaKkTUKN 1151 KOMNNEeKCHOM NPOBEPKM KayecTBa OT4yeTa nepes 3awmuTomn.

B cnyyae obHapyXeHns CyLeCTBEHHbIX OTKIIOHEHUI OT TpeboBaHWU K COAEPXKAHMUIO U
ohopMreHuto oT4eTa, OH BO3BpaLlllaeTcs Ha AopaboTKy.

Kputepun guddepeHumaunm oLeHKNn omauyHo/xopowo/ydoeriemeopumeribHo/ Heyoo-
e/1lemeopumesibHO No NpakTuke cnegyoLine:

- OMIUYHO: cofepaHne n odopmrieHne oTvyeTa MO MpakTUKe MOSTHOCTbI COOTBET-
CTBYIOT npeabsBnsemMbiM TpeboBaHMSM, XapakTEPUCTUKN CTyaeHTa NOSOXUTENbHbIE, OTBE-
Tbl HA BOMPOCKI NO NpOorpaMmme NPakTUKU NOSIHbIE U TOYHbIE;

- XOpOoWo: NP BbINOSIHEHNUN OCHOBHbLIX TPebOBaHWI K MPOXOXOEHUIO MPaKTUKN U Npu
HaNU4yMn HeCyLLLECTBEHHbIX 3aMeYvyaHu Mo CoAepXaHuo N hopMe oTyeTa, XapakTepuUCTUKK
CTyAEeHTa NoNoXWTENbHbIE, B OTBETAX Ha BOMPOCHI NO NporpaMmMme NpakTuku obyvyaembl 00-
nyckaeT onpegerieHHble HETOYHOCTU, XOTH B LIeNIOM OTBeYaeT yBEPEHHO U UMeeT TBepable
3HaHWS;

- ydosriemeopumersibHO. HebpexHoe odopMIieHne oT4yeTa, OTpaXeHbl BCe BOMPOCHI
nporpaMmmbl NPaKTUKKU, HO UMEKOT MECTO OTAENbHbIE CyLeCTBEHHbIE NOrpeLlHOCTN, XapakTe-
PUCTUKN CTyAEHTa NOMOXUTENbHbIE, NP OTBETAX Ha BOMPOCHI MO NporpaMme NpakTUKn CTy-
AEHT JornyckaeT owmnodkuy;

- Heydo8riemeopumesibHO: B OTYETE OCBELLEHbl HEe BCe pa3aerbl MporpaMmMbl NPaKTUKNM,
Ha BOMpOCbl 00y4YaembI He JaeT yAOBNeTBOPUTENbHbLIX OTBETOB, HE MMEET YeTKOro npea-
CTaBIieHUs O AeATeNbHOCTU NpeanpuaTus (opraHmsaumm), Ha KOTOPOM NPOXOAMM MPaKTUKY,
He BrageeT NMpakTUYeCKMMWN HaBblkaMu cUcTeMaTmusauuun, NpeacTaBfieHUs U aHanmsa Hayd-
HO-TEXHUYECKOWN MHOpMaLUN.

OueHKa No nNpakTuke 3aHOCUTCA B 3K3aMEHaLMOHHY0 BEAOMOCTb N 3a4E€THYH KHUXKY.

7. Koabl dopmMupyemMbix KOMNeTeHL NN
B pesynbTate npoxoxneHma OaHHOW MPOU3BOACTBEHHOW MPAKTUKMA MO MOMYyYEHUo npo-
deccuoHanbHbIX yYMEHWA UK onbliTa npodeccnoHanbHOW  OeATenbHOCTU,  MPOEKTHO-
KOHCTPYKTOPCKOM oByyvatolwmnca OormkeH npuobpectn crefyolime npakTudeckne HabblKu,
yMeHUs, obLLeKynbTypHble, obLienpodeccnoHanbHble Y NPOdECCUOHANbHBIE KOMMETEHLIMN:
obuwekynbmypHbie komnemeHyuu (OK):
cnocobHocTb paboTaTb B KOMNNEKTMBE, TONEPaHTHO BOCNPUHMMAs coumanbHble U
KynbTypHble pasnuuuns (OK-6);
CMOCOBHOCTb K caMmoopraHusaumm n camoobpasosaHuto (OK-7);
obwenpogpeccuoHarnbHbie komnemeHuuu (OrFIK):
CNocobHOCTb UCMNOSb30BaTh HOPMaTUBHbIE JOKYMEHTbI B cBoen AesternbHocTu (Or1K-8);

rnpogbeccuoHarbHble KOMIEeMeHUyuU:
rOTOBHOCTb BbINOSIHATL pacyeT M NPOEKTMPOBAHME 3ANEKTPOHHbLIX NPUBOPOB, CXEM U
YCTPONCTB PasfMyHOro yHKLUNOHANbHOrO Ha3Ha4YeHUs B COOTBETCTBUM C TEXHUYECKUM 3a-
AaHNEM C MCMNONb30BaHMEM CpeACcTB aBToMaTudauumn npoektnposanusa (MK-5);
CnocoBbHOCTb paspabaTtbiBaTb NPOEKTHYID U TEXHUYECKYID OOKYMEHTaLM0, 0OPMASATb
3aKOHYEHHble NMPOEKTHO-KOHCTPYKTOpPCKMEe paboTsl ([1K-6);
FOTOBHOCTb OCYLLECTBMATb KOHTPOSIb COOTBETCTBUSA paspabaTrbiBaeMbiX MNPOEKTOB U
TEXHUYECKON OOKYMEHTaumMm cTaHgapTam, TEXHUYECKUM YCrOBUSM U APYrMM HOPMaTUBHbIM
pokymeHTam (MK-7).
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NMpon3BoacTBeHHas NpakTukKa, npepavniioMHas
1. Uenu npon3BoACTBEHHOM NPaKTUKKU, NpeaanunsIOMHON

LlensmMn nponsBoaCcTBEHHOW NpakTUKK, NPeAAMNIIOMHON ABMsAOTCA: cbop MaTepuanos
1 NOAroTOBKA K HaMMCaHWIO BbIMYCKHOW KBanMduKaLMOHHON paboTbl; npuobpeTeHne cTyaeH-
TOM OMbITa B MUCCMNEeAOBaHUM aKkTyanbHOW Hay4HOW NpoGnembl Npu peLleHnun NocTaBreHHOM
Hay4YHO-NPaKTUYECKOWN 3aaauu.

2. 3agaym NpakTUKn

3agavamu Npon3BOACTBEHHOM MPaKTUKW, NpeaauniioMHON B COOTBETCTBUM C NPOGUIBHOM

HanpaBfeHHOCTbIO 0bpa3oBaTenbHOW NporpamMmbl U BUAamMu nNpodeccnoHanbHon aesTenb-
HOCTU SABNSAOTCSA:

Hay4Ho-uccriedoeameribckasi 0esimeslbHOCMb:

noaroToBka Hay4YHO-TEXHUYECKMX OTYETOB, 0630poB, pedepaTos, NydbnMkaunm no pe-
3ynbTaTtaM BbIMOSTHEHHbIX WCCNeAoBaHWUW, MOAroToBKa M NpeAcTaBfneHWe [OKMafgoB Ha
Hay4Hble KOHEepeHLMn N CEMUHapBI;

dukcaumnsa n 3amta 06 bLEKTOB MHTENNEKTYanbHON COBCTBEHHOCTMU;

MPOEKMHO-KOHCMpPYKMopckasi 0esimesibHOCMb:
aHanM3 COCTOSIHMSI Hay4HO-TEXHMYECKOW npobnembl nyTeM nogbopa, U3yyYeHust U
aHanu3a nuTepaTypHbIX U NaTEHTHbIX MCTOYHUKOB.

3. Mecto n BpemMs npoBeaneHunsA HpOM3BOACTBeHHOﬁ MPAaKTUKNH, HpeAAMHﬂOMHOﬁ

[Mpon3BoacTBEHHAA NpakTuka, npeaaunnoMHasl NPoOBOAUTCA Ha MNPOMUIbHbLIX Npea-
NpUATUAX, prpmax M opraHmdaumsix, NMMbo B CTPYKTYPHbIX noapasgeneHusx BopoHexckoro
rocyapCTBEHHOIO YHMBEPCUTETA, Hay4YHas U npakTudeckasa AeaTenbHOCTb KOTOPbIX CBA3aHa
C UCMONb30BaHNEM MNPOEKTHBIX 1 UHAPOPMALIMOHHBIX METOLOB M TEXHOMNOMMIN B 06nacTu anek-
TPOHWKN U HAHOINEKTPOHUKN.

basamu npegannnoMHON NPaKTUKN ABNAKOTCS:

- nabopaTtopHbIn (hoHA Kadenpbl PU3MKM NOSYNPOBOLHUKOB U MUKPOINEKTPOHUKM
duamyeckoro gakynbteta yHMBepcuTeTa no npubOpPHO-TEXHONOIMYECKOMY M TOmMosfornye-
CKOMY MPOEKTUPOBAHMIO COBPEMEHHbIX U3LENNA ANEKTPOHHON TEXHUKMU;

- AO «Hay4yHo-uccnepgoBatenbCKUA WMHCTUTYT 3NEKTPOHHOM TexHukny» (HUN3T)
(r. BopoHex) n gpyrne npounbHble opraHnsauumn u NnpeanpusaTms, 4TO COOTBETCTBYET Tpe-
boBaHusam denepanbHOro rocygapCrBeHHOro obpasoBaTenbHOro ctaHgapTa HanpaBneHus
11.03.04 «3neKTpOHMKa 1 HAHOJMNEKTPOHMUKA.

Cpokun npoBeaeHns NpakTUKK: NpakTuka npoBoamntca B 8 cemecTtpe 4 Kypca; npoaon-
XUTenbHOCTb NpakTukn 2 Hegenu (108 vacos/3 3eT).

4. Bua npaktukm, cnoco6 u popma ee nposeaeHus

Bua npaktukun: npouzsodcmeeHHasi, npedournioMHast
Cnocob npoBeaeHUs NPakTUKN: cmayuoHapHasl, 8ble30Hasi
dopma npoBeaeHnst NPpakTUKK: GUCKpemHasi

5. CogepxaHue NPoU3BOACTBEHHOM NPaKTUKKU, NpeaaunyioMHON

ObLwasa TpyaoemMKoCTb NPOM3BOACTBEHHON NPaKTUKN, NpeaanniioOMHON cocTaBnseT 3 3a-
YyeTHble eanHuubl, 108 4yacos.
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OueHka pesynbTaToB paboTbl 06y4aemMoro npu MPOXOXAEHUN NPaKTUKN OCYLLECTBIS-
eTcsl pykoBoAMTENeM NpakTUKM OT kadeapbl HA OCHOBE YCTHOW 3alUMUTbl OTYeTa, CocTaBnsie-
Moro obyyaembiM, 1 nMeeT BUA anddepeHumpoBaHHoro 3adeta. OueHka No NpakTuke 3aHo-

NPaKTUKU) — 3alLMTa OTYETa C OLIEHKON

CUTCA B 3K3aMeHaUMOHHYH BE€OMOCTb U 3a4ETHYIO KHNXKY.

Mpw noaBeaeHUn UToroB paboTbl 06y4aemMoro Ha NpakTUKe YYUTbIBAKOTCS OT3bIB PYKO-

=8
No Paznensl Buabl nponssoacTBeHHON paboThbl z é 58 dopMbI TekylLLero
A/ (aTanb) Ha NpakTuke < E g KOHTpOSS
NpaKTUKK 59 Zm
&8
S
= 2
1 |[Modzomosu- |cbop maTepmanoe 1 NOAroToBKa K Hamnum-
mesibHbIU 3mar |CaHN0 BbIMYyCKHOW KBanuduKaLMOHHOM 9
paboThl
2 |Obpabomka u|AHanu3 nuTepaTypbl, CBS3@HHOW C
aHanu3s  rnosny-\npegmMeTHON obnacTtblo Hay4HO- 9 O630p nutepatypsbl
YyeHHoU UH-|NpaKTUYeCKNX nccnenoBaHni
popmayuu Beibop u o6ocHOBaHMe MeTOLOB U
CPEeACTB pelleHNs TeopeTUYEeCcKUX BO- ObocHoBaHve  Me-
NPOCOB W 3KCNEepPUMEHTanbHbIX WUCCre- 9 TOAoB N Cpeacts
JOBaHU NOCTaBNEHHOW 3a4auun peweHns nocras-
NeHHOoM 3aauu
3 |OkcnepumeH- |PaspaboTka nporpamMHON 4acTn pe- OdopmneHne npo-
majsibHo- LLEHMs NOCTaBIEHHON 3aJayn 27 |rpammHoro obecne-
uccnedosa- YeHus
mebCKul Paspabotka MPOEKTHO-KOHCTPYKTOP- OdopmneHne  pe-
amari CKOW K 3KCMepuUMEHTanbHOW 4actun pe- 3ynbTaToB MOAENU-
LLEHMs NOCTaBMEHHON 3agayn o7  |POBaHMA,  aKcnepu-
MEeHTarnbHbIX Uccne-
AO0BaHWN, Bepudu-
Kaumm
4 |3aknoyu- lMoarotoBKka W HanMcaHWe BbIMYCKHOM
meJsibHbIU KBanuunkaLunoHHon paboTbl 27 Odbopmnenne BKP
amarn
6. dopma npomMexyToyHoOU aTrectaumum (No0 wuTOoram npPOU3BOACTBEHHOMN

BOOUTENA MPAKTUKN OT NpeanpuaTna — mecta npakTukm n oTBeTbl Ha BOMPOCHI.

3aKOHYEHHbIN N NOMHOCTBI0 OPOPMIIEHHbIN OTYET Obyyaembln caaeT pPyKoBOAUTENIO

NPaKTUKN Ond KOMMJIEKCHOW NPOBEPKUN Ka4veCTBa OTHEeTa nepen 3almnTon.

B cnyyae obHapyXeHus CyLeCTBEHHbLIX OTKIIOHEHMI OT TPebOBaHMI K COAEPXKAHMIO 1

ohopmMIieHmnto oT4eTa, OH BO3BpaLLL@aeTcs Ha ,u,opa60TKy.
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Kputepun guddepeHumaunm oLeHKn omauyHo/xopowo/ydoeriemeopumeribHo/ Heydo-
er1lemeopumesibHO NO NMpakTUKe cnegyoLme:

- OM/IUYHO: copepXaHue n oopmreHne otdyeTa MO NpakTUKe MOSTHOCTbIO COOTBET-
CTBYIOT npeabsiBrnseMbiM TpeboBaHWsM, XapakTEPUCTUKN CTyaeHTa NOSOXUTENbHbIE, OTBE-
Tbl HA BOMPOCHI MO NporpamMme NPakTUKWN NOSHbIE U TOYHbIE;

- XOpOoWo: NP BbINOSIHEHNUN OCHOBHbLIX TPebOBaHWI K MPOXOXOEHUIO MPaKTUKN U Npu
HanMyYMM HECYLLLECTBEHHbIX 3aMe4vyaHu No CopepXXaHu N opMe OTYeTa, XapaKTEPUCTUKN
CTyAEeHTa NoNoXWTenNbHble, B OTBETAX Ha BOMPOCHI NO NporpaMmMme NpakTuku oby4yaembl 00-
nyckaeTt onpeneneHHble HETOYHOCTU, XOTS B LeNIOM OTBeYaeT YBEPEHHO U UMEET TBepable
3HaHUS;

- yooenemeopumersibHO: HebpexHoe odopMIieHMe OoT4yeTa, OTpPaXkeHbl BCE BOMPOCHI
nporpaMmmbl NPaKTUKKA, HO UMEIOT MECTO OTAENbHbIE CYLLECTBEHHbIE NOrPELIHOCTU, XapakTe-
PUCTUKM CTyAEHTA MOSNOXUTENbHbIE, NPU OTBETAX HA BOMNPOCHI NO NporpaMmme NpPakTUKKA CTy-
AEHT gonyckaeT oLwmnobku;

- HeydoeriemeopumersibHO: B OTYETE OCBELLEHbI HE BCE pa3fesibl NporpamMmmbl NPaKTUKK,
Ha BOMpOCbl 0byyYyaembln He AaeT yAOBMETBOPUTENbHbLIX OTBETOB, HE MMEET YEeTKOro npep-
CTaBMNeHUs 0 AeATENbHOCTM NpeanpuaTusa (opraHnsaumm), Ha KOTOPOM MPOXOAM NPaKTUKY,
He BnageeT NPaKTUY4EeCKUMM HaBblKaMn cucTeMaTu3aunn, NPeacTaBNeHNa U aHanuaa Hayud-
HO-TEXHUYEeCKOWN MHOopMaLUN.

OueHka nNo NpakTuKe 3aHOCUTCS B 3K3aMEHALMOHHYIO BEAOMOCTb U 3a4E€THYIO KHUXKY.

7. Koabl dopmMupyeMbIX KOMNeTeHL NN

B pesynbTaTe npoxoxaeHusi AaHHON NpeaauniioOMHON NPakTUKKM 0By4YatoLmnncsa OOMmKeH
npuobpecTtn criegyowme npakTuyeckne HaBblkM, YMEHUS, 0OLLEKyNbTypHblE U npodeccuo-
HanbHbIE KOMMETEHLIN:

obuwenpogeccuoHarbHble KOMNemeHUyuu:

CMOCOBHOCTb BbISIBMSATL €CTECTBEHHOHAYYHYIO CYLLHOCTb NpobrieM, BO3HUKAKOLMX B
XxoAe npodeccrMoHanbHon AeAaTenbHOCTU, NpUBeKaTb AMs UX pelleHns COOTBETCTBYHOLLMM
duamko-matemaTtndeckun annapat (OlK-2);

FOTOBHOCTb MPUMEHATb COBPEMEHHbIE CPEACTBa BbIMNOMHEHUS W pedakTUpOBaHWUS
n3o06pakeHnn N YyepTexxen 1 NOArOTOBKN KOHCTPYKTOPCKO-TEXHONOMMYECKOW AOKYMEHTauum
(OlK-4);

CNOCOBHOCTb MCMOMb30BaTb OCHOBHbIE MPUEMbI 00paboTKM 1 NpeacTaBneHus aKcne-
puMeHTarnbHbIX AaHHbIX (OlMK-5);

npogheccuoHabHbIe KOMMemeHUuu:

rOTOBHOCTb aHanuaupoBaTb M CUCTEeMaTM3upoBaTb pesynbTaTbl MCCNeaoBaHUNM,
npeacTaBnATb Matepuansl B BUAe HayYHblx oTyeToB, nybnvkauun, npeseHtaummn (MK-3);
CcnocoBHOCTb pa3pabaTbiBaTb MPOEKTHYO M TEXHNYECKYHO JOKYMEHTauuo, ohopMnaTb
3aKOHY€EHHble NMPOEKTHO-KOHCTPYKTOPCKMEe paboTsl ([1K-6);
FOTOBHOCTb OCYLLECTBIATb KOHTPOflb COOTBETCTBUS paspabaTbiBaeMblX MPOEKTOB U
TEXHUYECKON OOKYMeHTauuMuM ctanHgapTam, TEXHUYECKUM YCrOBUAM U APYrMM HOPMaTUBHbIM
pokymeHTam (IMK-7).
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MpunoxeHne 6

CsepgeHus o 6GnbnmoTeyHoM 1 MHopMaLNMoHHOM obecneyeHnm

OCHOBHOW 06pa3oBaTeribHOM NporpaMmbi

n/n

HanmeHoBaHue nokasaTend

EavHnuya
namepeHmsi/
3Ha4veHune

3HavyeHne
cBedeHun

2

3

4

Hannune B opraHusaumm 3neKkTpoOHHO-OMONMOTEYHOM CUCTEMBI
(anekTpoHHOM BMbnnoTeKkn)

ecTb/HeT

eCTb

OOwee KONMYECTBO HaMMEHOBaHWA OCHOBHOW NuUTepaTtypbl, YKa-
3aHHOM B paboumx nporpammMmax aucumnivH (Mogynen), MMeroLLmnxX-
CS1 B 9NIEKTPOHHOM KaTanore 3neKTPOHHO-O0MBIMOTEYHON CUCTEMBI

en.

152

O6uiee KONUMYECTBO HAUMEHOBAHWI OOMNOMHUTENBHOW nuMTepaTy-
pbl, YKaszaHHOM B paboymx nporpaMmmax AUCUMNIMH (Mogynen),
NMEIOLLIMXCA B ANEKTPOHHOM KaTtanore arekTpoHHO-61bnnoteyHom
CcUCTEMBI

en.

36

OOwee KOMMYECTBO NevaTHbIX U3gaHui OCHOBHOW nuTepaTypbl,
nepeyvmcneHHon B paboymx nporpammax aucumniuvH (Mogynen), B
HanMuYnn (CyMMapHoOe KONMYEeCTBO 3K3eMMNnspoB) B OMbnunoteke no
OCHOBHOW 06pa3oBaTenbHON nporpaMmme

9K3.

1307

O6Lee KONMMYECTBO HAMMEHOBAHUI OCHOBHOW NUTEpAaTypbl, nepe-
YMCreHHOW B paboumx nporpammax LUCUMNNMH (Moaynen), B
Hannuum B GubnmnoTeke No OCHOBHOW 0Gpa3oBaTeNbHOW Nporpam-
mMe

en.

61

OObwee KONUYECTBO NeYaTHbIX U3LaHUN AONOSTHUTENBHOW NUTepa-
TYpbl, NEPEYNCIIEHHON B pabounx nporpammax avcumnniuH (mogy-
new), B Hannyum B 6ubnunoteke (CymMapHOe KOSNMYECTBO 3K3eM-
NNspoB) NO OCHOBHOW 0B6pasoBaTeNbHON NporpamMmme

9K3.

4129

OOwee KONMMYECTBO HaMMEHOBAHWA LOMNOSMHUTENBbHOW nuTepaTy-
pbl, NepevncneHHon B pabouymx nporpammax LOUcuMnivH (Mopy-
newn), B HanuumMm B 6MBNMOTEKE MO OCHOBHOW OBGpas3oBaTENbHOM
nporpamme

en.

251

Hannune nevatHbIX 1 (MNKN) SNEKTPOHHbIX 0BpasoBaTeNbHbLIX pe-
CYpCOB, afanTUPOBaHHbIX K OrPaHNYEHMAM 300p0OBbs 0OyYaroLLmMX-
Csl M3 Yncna nuu, ¢ orpaHUYEeHHbIMU BO3MOXHOCTSMM 300POBbSA

pa/net

HeT

KonunyectBo ummeroLerocs B Hannuum exerogHo OBHOBMNSEMOro
NWLEH3NOHHOro NporpammMHoOro obecneveHnsi, NpeaycMOTPEHHOro
paboyrmMmu nporpamMmmamu AUCUMNNH (Moaynemn)

en.

10.

Hanuune poctyna (yganeHHOro OCTyna) K COBPEMEHHbIM Mpo-
deccmoHanbHbiM 6a3am AaHHbIX U MHOPMALMOHHBIM CNpaBoY-
HbIM cCuUCTeMaM, KOTopble onpeaeneHbl B pabouymx nporpammax
AavcunnnuH (Mmogynem)

pa/ner

aa
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MpunoxeHwne 7
MaTepuanbHo-TexHu4yeckoe obecneyeHne obpasoBaTenbHOro npouecca

OuecumnnnnHel MepeyeHb 06opynoBaHus MecTto pacnonoxeHus

YyebHas aygutopus ans npoBegeHus 3aHATUN NEKUMOHHOrO | r. BopoHex, YHMBepcuTeTckas nro-

TMNa: HOYTOYK, MynbTUMeamna-nNpoeKkTop, 3KpaH wagpb, 4.1, aya. Ne 239

YyebHas ayguTopusi Ans NpoBeAeHUs CEMUHAPCKMX U npak- | r. BopoHex, YHuBepcuTteTckas nno-
NcTtopusa TUYECKNX 3aHATUN waab, A4.1, aya. Ne 343

Ayauntopusi Ans CaMOCTOATENbHOW paboTbl: KOMMLIOTEPHbIN | I. BopoHex, YHMBepcuTeTCKas nro-

Knacc ¢ goctyrnom kK cetn MHTepHeT: komnbioTepbl (MOHUTO- | Wwadb, 4.1, aya. Ne 313A

pbl, CUCTEMHbIE 61oKn) — 15 WT.

YyebHas ayautopus Anst NpoOBEAEHUsI 3aHATUA NEKUMOHHOro | r. BopoHex, YHuBepcuTteTckas nno-

TMNa: HOYTOYK, MynbTUMeana-nNpoeKkTop, 3KpaH wagab, A.1, aya. Ne 335

YyebHas ayautopusi Onsi NPOBEAEHUS CEMUMHAPCKMX W npak- | r. BopoHex, YHMBepcuTeTckas nro-
dunocodus TUYECKNX 3aHATUN waab, A4.1, aya. Ne 335

AyouTtopusi onsi caMocToaTeNnbHOM paboThl: KOMMbIOTEPHLIN | . BopoHex, YHuBepcuTeTckas nno-

Knacc ¢ goctyrnom K cetn MHTepHeT: komnbioTepbl (MOHUTO- | Wwaab, 4.1, aya. Ne 313A

pbl, cUCTEMHble 6510kn) — 15 WT.

JlekumoHHas ayautopusi: HOyTOyK, MynbTumMegua-npoekTop, | r. BopoHex, YHmMBepcuTeTckas nno-

3KpaH wanb, .1, aya. Ne 437

YyebHas ayautopusi Ans NPOBEeAEHUS CEMUHAPCKMX W npak- | r. BopoHex, YHMBepcuTeTckas nro-
OKoHOMUMKA TUYECKNX 3aHATUN wagb, 4.1, aya. Ne 318

Ayautopust Ana CaMOCTOATENbHOW pPaboThl: KOMMbIOTEPHbIN | I BOopoHex, YHMBepcuTeTckas nno-

Knacc ¢ JOCTynom K cetu VIHTepHeT: komnbiloTepbl (MOHWUTO- | waap, A.1, aya. Ne 313A

pbl, CUCTEMHbIE 6n0oKn) — 15 WwT.

YyebHasa aygutopus OAng npoBefeHus 3aHATUN NEKUMOHHOro | r. BopoHex, YHmMBepcuTeTckas nno-

TMna: HoyTOyK, NPOEKTOP, 3KpaH wagpb, 4.1, aya. Ne 304

YyebHas ayguTtopust 4ns NpoBeAEHUs CEMUHAPCKMX M npak- | r. BopoHex, YHuBepcuTeTckas nno-
lMpaBoBeneHne TUYECKNX 3aHATUN wagab, 4.1, aya. Ne 318

AyouTopusi ons caMocTosaTenbHOW paboTbl: KOMMbIOTEPHLIN | . BopoHex, YHuBepcuTeTckas nno-

Knacc ¢ goctynom kK cetn MHTepHeT: komnbtoTepbl (MOHUTO- | Wwaab, 4.1, aya. Ne 313A

pbl, CUCTEMHbIE 61oKn) — 15 WT.

JInHradpoHHbIN KabuHEeT: KacceTHbIM MarHMTOOOoH, MynbTuMe- | r. BopoHex, YHuBepcuTteTckas nno-
MHOCTpaHHbIN S3bIK Ana-npoeKkTop, 9KpaH, NakeTbl ayano u BUAEO KacceT ¢ nake- | wagb, 4.1, aya. Ne 231

Tamu aygmo 1 BUAEO KacceT
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AyouTtopusi onsi caMoCToATENbHOM PaboTbl: KOMMbIOTEPHbIN
Knacc ¢ JOCTYnoMm K ceTu MHTepHeT: KoMnbloTepbl (MOHUTO-
pbl, CMCTEMHbIE 6noKn) — 15 WT.

r. BopoHex, YHuBepcuteTckas
wagp, 4.1, aya. Ne 313A

nno-

Coumonorus

YyebHasa ayautopusi Ans NpoBefeHus 3aHATUA NEKLMOHHOro
Tuna: Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ
MP515

r. BopoHex, YHnBepcuteTckas
wanb, .1, aya. Ne 239

nno-

YuebHasa ayautopusi ons NpoBeAEeHUss CEMUHAPCKUX U npak-
TUYECKUX 3aHSATUIA

r. BopoHex, YHuBepcuteTckas
wagb, 4.1, aya. Ne 318

nno-

AyouTtopusi onsi caMoCToATeNbHOM pPaboTbl: KOMMbIOTEPHbIN
Knacc ¢ JOCTYnoM Kk ceTu MHTepHeT: KoMnbloTepbl (MOHUTO-
pbl, CMCTEMHbIE 6n0oKn) — 15 Wwr.

r. BopoHex, YHuBepcuteTckas
waab, A4.1, aya. Ne 313A

nno-

Pycckuin a3blk 1 KynbTypa peyu

YyebHas ayautopus Ans NpoBeAeHUst 3aHATUA NEKUMOHHOro
TMNa - MynbTUMEeOUNHbIN KabuHeT kadeapbl PrMMMI: cra-
LMOHAPHbIN MynbTUMEANNHBIN npoekTop Acer X125H — 1 wr.,
HoyT6yk emachines €510 — 1 wr.

r. BopoHex, YHnBepcuteTckas
wanb, .1, aya. Ne 218

nno-

YyebHas ayguTopusi Ans NpoBeAeHUs CEMUHAPCKMX M Npak-
TUYECKUX 3aHATUN

r. BopoHex, YHuBepcuteTckas
wagab, A4.1, aya. Ne 190

nno-

Ayauntopusi Ans CaMOCTOATENbHOW PaboTbl: KOMMbIOTEPHbIN
Knacc ¢ JOCTYNnoMm K cetu VIHTepHeT: KoMmnbioTepbl (MOHUTO-
pbl, cUCTEeMHble 651okn) — 15 WT.

r. BopoHex, YHuBepcuteTckas
wanp, 4.1, aya. Ne 313A

nno-

MaTtemaTndeckun aHanus

YuyebHasa ayauTopusi Ans npoBeaeHUs 3aHATUIA NEKLMOHHOIo
TMNa: HoyTOYK, MynbTUMeana-npoeKTop, 3KpaH

r. BopoHex, YHnBepcuteTckas
waab, 4.1, aya. Ne 329

nno-

YyebHas ayanTopua ona npoeeeHna CeMMHapCKnx U npak-
TUYECKNX 3aHATUN

r. BopoHex, YHnBepcuteTckas
wagb, 4.1, aya. Ne 333

nno-

Ayauntopusi Ans CaMOCTOATENbHOW pPaboThl: KOMMbIOTEPHbIN
Knacc ¢ JOCTynom K cetu VIHTepHeT: komnbloTepbl (MOHUTO-
pbl, cUCTEeMHble 6510kn) — 15 WwT.

r. BopoHex, YHuBepcuteTckas
waas, .1, aya. Ne 313A

nno-

AHaﬂMTMHeCKaﬂFeOMeTpMﬂ

YuebHaa ayamTopus Ans NpoBEAEHUs 3aHATUNA NEKLMOHHOIO
TMNa: HOyTOYK, MynbTUMenUa-NPOEKTOpP, SKpaH

r. BopoHex, YHnBepcuteTckas
waab, .1, aya. Ne 437

nno-

YyebHas ayguTtopusi Ana NpoBeAeHUs CEMUHAPCKMUX M Npak-
TUYECKUX 3aHATUN

r. BopoHex, YHuBepcuteTckas
wagb, 4.1, aya. Ne 320

nno-

AyaouTtopusi onsi caMmocToaTenbHOM paboTbl: KOMMbIOTEPHBIN
Knacc ¢ JOCTYnoM K cetu WHTepHeT: KoMnbioTepbl (MOHUTO-
pbl, cUCTEMHble 6510Kkn) — 15 WT.

r. BopoHex, YHuBepcuteTckas
wanp, .1, aya. Ne 313A

nno-

JInHenHas anrebpa

YuebHaa ayamTopus Ans NpoBEeAeHUs 3aHATUNA NEKLUMOHHOIOo
TMna: HoyTByK, MynbTUMeMa-NPOEKTOpP, SKpaH

r. BopoHex, YHuBepcuTeTckas
Wwagap, 4.1, aya. Ne 437

nno-

YuebHasa ayautopusi Ans NpoBeAeHUs CEMUHAPCKUX U npak-
TUYECKUX 3aHATUIA

r. BopoHex, YHuBepcuteTckas
wagb, 4.1, aya. Ne 320

nno-
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AyouTtopusi onsi caMoCToATENbHOM PaboTbl: KOMMbIOTEPHbIN
Knacc ¢ JOCTYynoMm Kk cetTun WHTepHeT: KoMnbloTepbl (MOHUTO-
pbl, CMCTEMHbIE 6n0KN) — 15 WT.

r. BopoHex, YHuBepcuteTckas
wagp, 4.1, aya. Ne 313A

nno-

BeKTOopHbIN N TEH30PHbIM aHanu3

YyebHas ayantopua and npoeeneHund 3aHATUA NEKLUNOHHOro
Tmna:HoyT6yK,Myanmmenma-npoeKTop,3KpaH

r. BopoHex, YHuBepcuteTckas
waab, a.1, aya. Ne 333

nno-

YyebHas ayautopusi Onsi NPOBEAEHUS CEMUHAPCKMUX W Mpak-
TUYECKUX 3aHATUN

r. BopoHex, YHuBepcuteTckas
wagpb, 4.1, aya. Ne 333

nno-

AyouTtopusi onsi caMoCToATeNbHOM pPaboTbl: KOMMbIOTEPHbIN
Knacc ¢ JOCTynom K cetu VIHTepHeT: komnbloTepbl (MOHUTO-
pbl, cMCTEMHbIe 6nokn) — 15 wr.

r. BopoHex, YHuBepcuteTckas
wanp, 4.1, aya. Ne 313A

nno-

Teopusa yHKUMIA KOMNIIEKCHOrO nepe-
MEHHOro

YuebHasa ayauTopusi Ans npoBefeHust 3aHATUIA NEKLMOHHOIo
TUNa: HoyToyK, MynbTUMeana-NPOeKTop, SKpaH

r. BopoHex, YHuBepcuteTckas
waab, A4.1, aya. Ne 329

nno-

YyebHas ayguTopusi Ans NpoBeAeHUs CEMUHAPCKMX M Npak-
TUYECKUX 3aHATUN

r. BopoHex, YHnBepcuteTckas
wagab, 4.1, aya. Ne 320

nno-

Ayauntopusi Ans CaMOCTOATENbHOW pPaboTbl: KOMMbIOTEPHbIN
Knacc ¢ goctynom K cetn HTepHeT: KomnbloTepbl (MOHUTO-
pbl, CMCTEMHbIE 610oKNn) — 15 WT.

r. BopoHex, YHnBepcuteTckas
wanp, 4.1, aya. Ne 313A

nno-

OnddepeHumanbHble ypaBHEHUS

YuebHasa ayauTopusi Ans npoBefeHUs 3aHATUIA NEKLMOHHOIo
TUNa: HoyTOyK, MynbTUMeaNa-NPOEKTop, SKpaH

r. BopoHex, YHuBepcuteTckas
wagpb, 4.1, aya. Ne 321

nno-

YyebHasa ayautopus ons NpoBefeHUs CEMUHAPCKMX N npak-
TUYECKUX 3aHATUN

r. BopoHex, YHnBepcuteTckas
waab, .1, aya. Ne 321

nno-

Ayauntopusi Ans CaMOCTOATENbHOW pPaboTbl: KOMMbIOTEPHbIN
Knacc ¢ JOCTYnoMm K cetu VIHTepHeT: komnbioTepbl (MOHUTO-
pbl, cUCTEeMHble 6510kn) — 15 WT.

r. BopoHex, YHnBepcuteTckas
wanp, 4.1, aya. Ne 313A

nrno-

NHTerpanbHble ypaBHEHMS! U Bapuauu-
OHHOE MCYMCIIEHME

YuyebHasa ayauTopusi Ans npoBeaeHUst 3aHATUIA NEKLMOHHOIo
TMNa: HoyTOYK, MynbTUMeana-npoeKTop, aKpaH

r. BopoHex, YHuBepcuteTckas
waab, 4.1, aya. Ne 329

nno-

YyebHas ayanTopua ona npoeeeHnda CeMmHapCKnx U npak-
TUYECKNX 3aHATUN

r. BopoHex, YHnBepcuteTckas
wagpb, 4.1, aya. Ne 329

nno-

Ayauntopusi Ans CaMOCTOATENbHOW pPaboTbl: KOMMbIOTEPHbIN
Knacc ¢ JOCTYnom K cetTu VIHTepHeT: komnbloTepbl (MOHUTO-
pbl, CUCTEMHble 6510KM) — 15 WT.

r. BopoHex, YHnBepcuteTckas
wanp, .1, aya. Ne 313A

nrno-

Teopusa BEpOATHOCTEN U MaTeMaTU4e-
ckasl cTaTucTmka

YyebHas ayautopusi Ansi NPOBeAEHUsT 3aHATUIA NEKLMOHHOro
TMNa: HOYTOYK, MynbTUMeana-nNnpPoeKTop, 3KpaH

r. BopoHex, YHuBepcuteTckas
waab, 4.1, aya. Ne 4090

nno-

YuebHasa ayautopusi Ans nNpoBeAeHUs CEMUHAPCKUX U npak-
TUYECKUX 3aHSATUIA

r. BopoHex, YHuBepcuteTckas
Wwagpb, 4.1, aya. Ne 409r1

nno-

AyouTopusi onsi caMocToaTenbHON paboTbl: KOMMbIOTEPHBIN
Knacc ¢ JOCTYnoM K ceTun WHTepHeT: KoMnbioTepbl (MOHUTO-
pbl, CUCTEMHblE 6510KM) — 15 WT.

r. BopoHex, YHuBepcuTeTckas
wanp, .1, aya. Ne 313A

nno-
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MeToabl MatemaTmnyeckon unsmkm

YuyebHasa ayauTopust Ans nNpoBeaeHUst 3aHATUIA NEKLMOHHOIo
TUna; HoyTbyK, MynbTUMeana-NPOeKTop, 3KpaH

r. BopoHex, YHuBepcuteTckas nro-

wagp, 4.1, aya. Ne 321

YuebHasa ayautopusi Ans NpoBeAEeHUss CEMUHAPCKUX U npak-
TUYECKUX 3aHSATUIA

r. BopoHex, YHuBepcuteTckas nrno-

wagb, .1, aya. Ne 321

AyouTtopusi onsi caMoCToATeNbHOM pPaboTbl: KOMMbIOTEPHbIN
Knacc ¢ JOCTYnoM Kk ceTu WHTepHeT: KoMnbloTepbl (MOHUTO-
pbl, CMCTEMHbIE 6n10KN) — 15 WT.

r. BopoHex, YHuBepcuteTckas nro-

wagp, 4.1, aya. Ne 313A

YncneHHble meToabl

YyebHas ayautopus Ans NpoBeAeHUst 3aHATUA NEKUMOHHOMO
TMNa - MynbTUMeaunHbIN KabuHeT kadeapbl PIMuMMI: cTa-
LMOHAPHbIN MynbTUMEANNHbIN nNpoekTop Acer X125H — 1 wr.,
HoyT6yk emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas
wanp, 4.1, aya. Ne 218

nno-

YyebHas ayguTopusi Ans NpoBeAeHUs CEMUHAPCKMX M Npak-
TUYECKUX 3aHATUI — NlabopaTopmMm KOMMbHTEPHBIX TEXHOSO-
rmn, CAIMNP n matematnyeckoro MogenmpoBaHus: KOMMbOTe-
pbl Pentium Intel Corei7 - 6 wrT., koMnbloTepbl Pentium Intel
Core Duo - 8 wr.

r. BopoHex, YHuBepcuteTckas nno-

waab, A4.1, ayn 19, 18

AyaouTtopusi Ang camocToATenbHOn paboTbl CTyAEHTOB: cep-
Bep Ha 0ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KoMNbloTEpPSI
Pentium Dual Core - 2 WT. , NOAKMOYEHHbIE K CETU NIHTEPHET
n ¢ obecneveHnem AoCTyrna K SNEKTPOHHOW WH(OpMaLVoH-
Ho-ob6pasoBatensHoun cpege BI'Y

r. BopoHex, YHuBepcuteTckas
waab, 4.1, ayg. 146

nno-

NHdopMaLnOHHbIE TEXHONOMUK

YyebHasa aygutopus Ang nposefeHus 3aHATUN NEKUMOHHOro
TMNa - MynbTUMeaunHbI KabuHeT kadpeapbl PIMNuUMI: cTa-
LMOHAPHbIN MynbTUMEANNHBIN nNpoekTop Acer X125H — 1 wr.,
HoyTOYK emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas
waap, 4.1, aya. Ne 218

nno-

YyebHasa ayautopus Ons nNpoBefeHUs CEMUHAPCKUX U npak-
TUYECKMX M nabopaTopHbiX 3aHATUA — nabopaTopust BblYUC-
NUTENbHBbIX CUCTEM M MaTeMaTU4ecKoro MoAenuMpoBaHUsA
cepBep Ha H6ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wr.,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 WwT., KOMMbIOTEPLI
Pentium Dual Core - 2 wr.

r. BopoHex, YHuBepcuteTckas
waap, 4.1, aya. 146

nno-

Ayauntopust onsa camocTosiTenbHOM paboTbl CTYAEHTOB: cep-
Bep Ha 6ase 2-x npoueccopos Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wrT., KoMNblOTEpPSLI
Pentium Dual Core - 2 WT. , NOAKMAOYEHHbIE K CeTU NHTepHeT
n c obecnevyeHnem JoCTyna K SNEKTPOHHOW MHAOPMaLMOH-
Ho-obpasoBartenbHou cpege BI'Y

r. BopoHex, YHuBepcuteTckas
wagap, 4.1, aya. 146

nno-
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Skonorusa

YuyebHasa ayauTopust Ans nNpoBeaeHUst 3aHATUIA NEKLMOHHOIo
TUna: HoyTOyK, MPOEKTOop, 3KpaH

r. BopoHex, YHuBepcuteTckas nro-
wagp, 4.1, aya. Ne 231

YuebHasn ayautopusi Ans NpoBeAEeHUs CEMUHAPCKUX U Npak-
TUYECKUX 3aHSATUIA

r. BopoHex, YHuBepcuteTckas nrno-
wagb, 4.1, aya. Ne 320

AyaouTtopusi Ansa camocTosATenbHON paboTbl CTyAEHTOB: cep-
Bep Ha Oase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMMNbIOTEPDI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecneveHnem JOCTyna K SNEKTPOHHOW WHOpMaLNOoH-
HO-ob6pasoBartenbHou cpege BI'Y

r. BopoHex, YHuBepcuteTckass nno-
wagp, 4.1, aya. 146

dunsuka

YyebHasa ayautopusi ANs NpoBeAeHUs 3aHATUA NEKLUMOHHOro
Tuna: Hoytbyk ASUS K50AF, npoektop Samsung SP-M200S,
9KpaH

r. BopoHex, YHuBepcuteTckas nro-
wanpb, 4.1, aya. Ne 320

Y4yebHble ayantopun ona npoeegeHnAa CeMMHapCKnx U npak-
TUYECKNX 3aHATUN

r. BopoHex, YHuBepcuteTckas nrno-
wanp, 4.1, aya. Ne 333, 337

JTabopaTopus obero omsmyeckoro npakTukyma no MexaHu-
Ke U MOSEKYNapHoOn OUsnke:

- nabopaTopHble YCTaHOBKN ANS: U3YyYeHUs NOTHOCTM TBEpP-
AbIX Ten; U3y4yeHus OBWXKEHUs GannmMcTUYecKoro MasiTHUKA;
onpegeneHns MOMEHTOB MHepLMM TBEPAObIX Ten C NOMOLbIO
MaaTHMKa MakcBenna; onpeaeneHnss MOMEHTOB UHEPLMK
TBEPAbIX TEN; N3y4yeHns asmxeHns masatHuka Obepbeka; usy-
YeHUss MOAyNnsA YMpYyrocTu; U3yyeHus moayns casura; Ans
N3y4yeHns OBMKEHUSA TMPOCKOMa; U3y4YeHusi CBOMCTB huaunde-
CKOro MasiTHMKA; N3y4YeHUS KPYTUIbHbIX KonebaHui:

- pocka lanbToHa;

- YCTaHOBKa Ons Mn3y4vyeHnsa OGueHunn (konebaHuin CBA3aHHbIX
cucTem);

YcTaHoBKa gng nccrnenoBaHna 3atyxarowmx konebaHmi;

- yCTaHOBKa Ang onpegenenns anvHbl csobogHoro npobera
Mosiekyn Bosgyxa (2 wr.);

- BuckosnmeTp OcTBanbaa;

YcTaHoBKka Ansa onpeferneHvs KoadduumnmeHtTa BHYTPEHHEro
TpeHust Metogom CTOKCa;

- POTaLMOHHbI BUCKO3MMETP;

- YCTaHOBKa AN UCCrnefoBaHUs NMOBEPXHOCTHOrO HaTsXKEeHUs
BOAbI;

- YCTaHOBKa AN1a UccrnefoBaHusi 3aBUCMMOCTM NOBEPXHOCTHO-

r. BopoHex, YHuBepcuteTckas nro-
waab, A4.1, aya. Ne 139, 145
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ro HaTsHKeHust Bodbl OT Temnepatypsbl (2 wr.);

- yCTaHOBKa Onsi onpegeneHnsa koadpduumeHta ob6bEMHOMO
pacLUMPEHUNS XXNOKOCTEN;

- yCTaHOBKa AN onpeaeneHnst CKopocTn 3Byka MHTepdepeH-
LUMOHHBIM METOLOM;

- TKO gnsa nabopatopumn «MonekynsipHas pusnka u TepmMo-
AnHamukay: OTM1-1, ®TM1-3, ®TM1-6, ®TM1-8, ®Tr1-10,
®TM1-11;

- KOMnNbloTep Ana ob6paboTkn pe3ynbTaToB 3KCNEPUMEHTOB
JlabopaTopHble yCTaHOBKM ANSA: M3yYeHWUs MIAOTHOCTUM TBEp-
AbIX Ten; U3yvyeHus OBWKEHUs B6annmMcTUYecKoro MasiTHUKa;
onpegeneHns MOMEHTOB MHepLMM TBEPAObIX Ten C MOMOLbIO
MaaTHMKa MakcBenna; onpegeneHnss MOMEHTOB WHEpLMK
TBEPAbIX TEN; U3yvyeHnst ABmxeHus maatHuka Obepbeka; nsy-
YeHUss MOAyNsA YMpYyroctu; U3yyeHus moayns casura; Ans
N3y4eHns ABMKEHUSA TMPOCKOMa; U3y4YeHus CBOMCTB (buaunde-
CKOro MasiTHMKA; N3y4eHNs1 KpYTUIbHbIX kKonebaHumn

JTabopaTopusi obLiero unanyeckoro NpakTMkyma no aneKkTpu-
YecTBy:

- nabopaTopHble YCTAHOBKW Ansi: ONpefeneHvns yOernbHOro
3apsga 9nekTpoHa B BaKyyMHOM AMOAE; onpeaeneHus
yOENbHOro 3apsaa 3NeKTpoHa MeTO4OM MarHeTpoHa; usyde-
HUS 3NeKTPOCTaTUYecKoro nons; WccrneaoBaHUs npouecca
3apsga u paspsiga KoHaeHcaTopa; N3y4YeHUsa CerHeToaNeKkTpu-
KOB; onpegeneHnss TemnepaTypHoOl 3aBMCUMOCTU COMPOTUB-
NeHnst MeTannoB; onpeaeneHnst ropu3oHTanbLHOW COCTaBns-
tOLLIEe MarHuMTHoOro nons 3emnyM npu MOMOLLUM MOCTOSAHHOIO
MarHuTa; onpeaeneHnss ropuM3oHTanbHOM COCTaBNAKLLEN
MarHUTHOro nonsi 3emnm Npy NOMOLLM TaHreHC rarbBaHOMET-
pa; uccrnegoBaHust NETNN ructepesnca PeppoMarHeTUKOB;
onpeaeneHns anNekTpoguHaMMYeckon NMOCTOSHHOW; U3YYeHUs
3aKOHOB NMEPEMEHHOr0 TOKa; M3y4YeHWUsi CBOMCTB MOMynpoBO-
HWKOBbIX BbINPSIMUTENEN;

- ocumnnorpad C1-178.1 (4 wr.);

- ANEKTPOHHbIV CEKYHAOMEP;

- Habop ANs AeMOHCTpaLUKN SNEKTPUYECKUX Nonew;

- KOMMNbloTEpP N8 06paboTkM pe3ynbTaToB IKCNEPUMEHTOB

r. BopoHex, YHuBepcuteTckas nro-
waab, 4.1, aya. Ne 141
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JTaBopaTopusi o6uero onanyeckoro NnpakTukyma no onTuke:

- nabopaTopHble YCTaHOBKM AN onpefeneHns pokycHoro
PacCTOAHNS CINOXHOro OB6bekTMBa C MOMOLLBbI OMTUYECKOM
ckambn OCK-2; nccnegosaHna gucnepcumn CTEKNSAHHON Npu3a-
Mbl; onpegeneHns KpacHon rpaHuubl ootoadhdekTa; muccne-
AOBaHUSA CNEKTPOB MOrMOLEHNSs pacTBOPOB; M3MEPEHUs Mo-
Kasatenen nperioMneHns XXMAKOCTEN C MOMOLLbIO pedpakTo-
MeTpa; Nony4YeHus U aHanusa nonsipu3oBaHHOrO CBETa; U3y-
YeHVe TOHKOW CTPYKTYPbl 3€MEHON NMMHUU PTYTU C MOMOLLbIO
nHtepdpepomeTpa Pabpu-lepo; M3yvyeHus HBMAEHUST MHTEp-
depeHunn ¢ nomollpto Gunpuambl PpeHens; onpeneneHuns
ANWHbBI CBETOBOW BOJSHbI C MOMOLBIO Konew, HbloToHa; nsyde-
HUS gudppakummn dpeHens Ha Kpyriom OTBEPCTUN; U3YYeHUS
andpakunm dpayHrodepa Ha LWenn U TOHKOM HUTK; N3ydeHns
Andpakunsa nasepHoro N3nyvyeHns Ha pasnuyHblX nperpagax;
n3yyenunsa gudpakuumn PpayHrodepa Ha OTBEPCTUSAX pPa3nny-
HOWM (bOPMbI M peLLéTKax. DNEeKTPOHHbIN ocuunnorpad. Cnek-
TpanbHbIn Npndop YM-2;

- nabopaTtopHble komnnekcobl JIKO-11; JIKO-1A; JIKO-3, nabo-
patopHble mogynn MPO-1, MPO-2, MPO-3, BkntovatoLwme, B
TOM 4uncne, refiMn-HeoHOBLIN 1 NONYNPOBOAHMKOBbIE Na3epsbl,
rOHMOMETPLI, pedpakToMeTp, POTOKONOPUMETPbLI, MOHOXPO-
MaTopbl, ONTUYECKME MOAYNbHbIE YCTAHOBKM C Habopamn Mo-
aynen, o6beKkTUBbI, AYyroBble PTYTHbIE NaMmbl C UCTOYHUKaMU
NUTaHUA, NONSPUMETPbI, MUKPOCKOMbI, JIMH3bI, KIOBETbI, KO-
Obl, MEH3YpKK, XMMMKKaTbl, ronorpaguyeckas AeMOHCTpauu-
OHHasi YCTaHOBKa;

- pedpaktomeTp NOP-454B62M;

- potomeTp KOK-5M.

r. BopoHex, YHuBepcuteTckas nro-
wagp, 4.1, aya. Ne 143

AyouTtopusi onsi caMoCToATENbHOM paboTbl: KOMMbIOTEPHbIN
Knacc ¢ JOCTynom K cetu VIHTepHeT: komnbloTepbl (MOHUTO-
pbl, CUCTEMHbIE 6510KM) — 15 WT.

r. BopoHex, YHuBepcuteTckasa nno-
wanp, .1, aya. Ne 313A

KBaHTOBasi MexaHuka n ctaTucTnyeckas
dusmka

YyebHasa ayautopusi ANs NpPOBeAEHUS 3aHATUA NEKLMOHHOro
Tmna: Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ
MP515, akpaH

r. BopoHex, YHuBepcuteTckas nno-
Wwanb, .1, aya. Ne 321

YyebHasa ayautopust Ans NpoBeSeHUs CEMUHAPCKUX U npak-
TUYECKUX 3aHATUN

r. BopoHex, YHuBepcuteTckas nno-
wagb, 4.1, aya. Ne 320

Ayauntopusi AN CaMOCTOATENbHOW paboTbl: KOMMbIOTEPHbIN

r. BopoHex, YHuBepcuteTckas nro-
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Knacc ¢ JOCTynom K cetu VIHTepHeT: komnbloTepbl (MOHUTO-
pbl, CMCTEMHbIE 6n0KN) — 15 WT.

wanp, 4.1, aya. Ne 313A

Bes3onacHOCTb Xn3HeaesaTenbHOCTH

YuebHasa ayauTopusi Ans nNpoBefeHust 3aHSATUIA NEKLMOHHOIo
TUNa: HoyTOyK, MynbTUMeana-NPOeKTop, SKpaH

r. BopoHex, YHuBepcuteTckas nrno-
wanb, .1, aya. Ne 437

KabuHeT 6e30MmacHOCTM XM3HeOeATeNnbHOCTU: UHOAUBMAYanb-
Hble NPOTUBOXMMWNYECKMNE NaKeTbl, NAKETbl NEPEBSA30YHbIE WH-
aneuayarnbHble, KOMMIEKT WHOMBUAYANbHbIA MEeOULMHCKAIA
rpakgaHCKoW 3aliuThbl, OOLLIEBOMCKOBOWN 3aLLMTHLIA KOMMIIEKT,
npotmeorasbl [T1-5, T1-7, pecnupatopbl P-2, pecnupatop
«Jlenectoky», Tabnuubl Nno Teme «Cpencrea MHAMBMAYAITbHOW
3aWmnThl», «KonnekTnBHbIE CpeacTBa 3alUUThI»
Hosumetp-pagnometp MKC-05 «Teppa-ll», unsmeputens
MOLLIHOCTM 3KCNo3uumnoHHon ao3bl [A1-5B, komnnekt nHanem-
AyanbHblx gosvmeTtpos [MM1-22B, BovickoBon npmubop xnmuye-
ckon passeakn BIMNXP

Ob6yvatowme ¢unbMbl. TpeHaxXep CepaeyvHO-IIErOMHON pe-
aHnmaumn «Makcum 1», XKryTbl KpoBOoOCTaHaBnuBaroLmne c
A03MpOBaHHON KOMMpeccuen anst camo- U B3aMMOMOMOLLM,
YCTPOMNCTBa N5 NPOBEAEHNSA UCKYCCTBEHHOMO AblXxaHus "PoT-
YCTPOWCTBO-POT".; HOYTOYK ASUS C BO3MOXHOCTbIO MOAKIHO-
yeHust Kk cetn MHTepHeT n obecnevyeHnem OOCTyna B 3nek-
TPOHHY0 MHPOpMaLMOHHO-06pasoBaTenbHyo cpeay BIY

r. BopoHex, yn. MNywkuHckas , 16,
k.110, 111

Ayauntopusi Ans CaMOCTOATENbHOW pPaboThl: KOMMbIOTEPHDIN
Knacc ¢ JOCTynom K cetu VIHTepHeT: komnbloTepbl (MOHUTO-
pbl, cUCTEeMHble 6510kn) — 15 WwT.

r. BopoHex, YHuBepcuteTckas nro-
waab, A4.1, aya. Ne 313A

dusnyeckas kynbTypa

YuebHaa ayamTopus Ans NpoBEAEHUs 3aHATUNA NEKLMOHHOIO
TMna: HoyTOyK, MynbTUMeaMa-NPOEKTOpP, SKpaH

r. BopoHex, YHnBepcuteTckas nrno-
wanb, 4.1, aya. Ne 436

CnopTuBHBLIN 3an: rMMHacTU4eckne CTeHkn (4 wrT), 6pycbsa (2
WT.), MaTtbl rMmHacTmyeckne (10 wr.), raHtenn (8 wrt.), 6ac-
KeTOomnbHble WnThbl (2 WT), BonenbonbHasa ceTka, CeTKM ANs
urpbl B 6agMUHTOH, 6ackeTbonbHble U BONENOONbHbLIE MSYM
(20 wT), 6agMUHTOHHbLIE pakeTKu, BOMaHbl U MAYM, 0Bpy4n
(25 wr.).

r. BopoHex, YHuBepcuteTckas nro-
waap, a.1, nom.1, B nuT. A, A1, at,
a2, a3, a4, ayg. Ne 300

AyouTtopusi onsi caMoCToATENbHOM paboTbl: KOMMbIOTEPHbIN
Knacc ¢ JOCTYnom K cetu VIHTepHeT: komnbloTepbl (MOHUTO-
pbl, CUCTEMHbIE 6510KMN) — 15 WT.

r. BopoHex, YHuBepcuteTckasa nno-
wanp, .1, aya. Ne 313A
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®u3smnka nonynpoBoOaHMNKOB

YyebHas ayautopus Ans NpoBeAeHUst 3aHATUA NEKUMOHHOMO
TMNa - MyfnbTUMEeOunHbIN KabnHeT kadegpbl PrMNuUMI: cra-
LVOHAPHbIN MyNbTUMEMIAHbIN npoekTop Acer X125H — 1 wr.,
HoyTbyk emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckass nno-
wagp, 4.1, aya. Ne 218

YyebHas ayguTopusi Ans NpoBeAeHUs CEMUHAPCKMX M Npak-
TUYECKUX 3aHATUN- MYNbTUMEOUNHbIN KabuHeT kadenpbl
®rNrNuM3: ctaumoHapHbI MyNbTUMEOUNHBIN NpoekTop Acer
X125H — 1 wr., HoyTbyk emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckass nno-
wagp, 4.1, aya. Ne 218

JTabopaTopusa cneunpaktukymos kadpegpol OIMMM3: Lnd-
poBble ocuwmnnorpadbl AKUIM 4115/4A - 6 wWrT., dyHKUMO-
HanbHble reHepaTopbl Rigol DG1022 - 6 wT., NabopaTopHbIN
CTeHO [fns uccregoBaHMs MNoSynpOBOAHMKOBBIX CBOWCTB
TBepablx Ten - 1 wrt., nabopaTtopHbI CTeHA Ans Uccrenoa-
HUS1 BUNONAPHBIX CTPYKTYP - 1 WT.; NnabopaTopHbIA CTEHA AnA
NCCNeaoBaHNSA YHUMONSAPHbLIX CTPYKTYp - 1 wrT.; nabopaTop-
Hbl CTEHA ANSA UccrnefoBaHus BONbT-papagHbIX XapakTepu-
CTuK - 1 wrt.; uameputenn RLC E7-12 - 2 wrT., KOMNbIOTEPDI
Pentium Dual Core - 5 wr.

r. BopoHex, YHuBepcuteTckas nno-
waab, 4.1, aya. Ne 138

AyaouTtopusi Ans camocTosATeNbHOW paboTbl CTyAEHTOB: cep-
Bep Ha 0ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMNblOTEPSI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecnevyeHnem JoOCTyrna K SNEKTPOHHOW WHGOpMaLnoH-
Ho-ob6pasoBartenbHou cpege BI'Y

r. BopoHex, YHuBepcuteTckass nno-
waap, 4.1, aya. 146

Kpuctannorpadus n kpuctannogpuanka

YyebHasa ayautopusi ANs NpPoBeAeHUs 3aHATUA NEKLUMOHHOro
Tvna: Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ
MP515, akpaH

r. BopoHex, YHnBepcuteTckas nrno-
wanb, 4.1, aya. Ne 321

JTabopaTopuss peHTreHOCNEeKTPanbHOrO U PEHTIEHOCTPYKTYP-
HOro aHanuaa: peHTreHoBckmun andpakrometp APOH — 4 -07 -
1 Wwr.

r. BopoHex, YHuBepcuteTckas nno-
wanb, 4.1, aya. Ne 26

JTabopaTopusi peHTreHoCNeKTparibHOro U PEHTrEHOCTPYKTYHO-
ro aHanmsa: peHTreHoBcku audpaktometp Pagnan [P-023 -
1 wrt., CnekTpoMeTp yHMBEpPCasbHbI PEHTreHOBCKUA «Pe-
Hom» CYP-01 - 1 wrt; nabopaTtopHasa yctaHoBka Leybold
rontgengerat X-ray apparatus 554800 - 1 wr.

r. BopoHex, YHuBepcuteTckas nro-
wanb, .1, ayn. Ne 21
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AyaouTtopusi Ansa camocTosATenbHON paboTbl CTyAEHTOB: cep-
Bep Ha Oase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMMNbIOTEPDI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecnevyeHnem JOCTyna K SNEKTPOHHOW WHOpMaLnoH-
Ho-ob6pasoBatenbHou cpege BI'Y

r. BopoHex, YHuBepcuteTckass nno-
wagp, 4.1, aya. 146

dunsnka KOHOEHCNPOBAHHOIO COCTOAHUA

YyebHas ayautopus Ans NpoBeAeHUst 3aHATUA NEKUMOHHOMO
Tmna: Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ
MP515, akpaH

r. BopoHex, YHuBepcuteTckas nro-
wanb, 4.1, aya. Ne 321

JlTaBopaTopusi peHTreHoCNeKTpanbHOro U PEeHTreHOCTPYKTYp-
HOroO aHanu3a: PeHTITEeHOBCKWUIA CNeKTPOMEeTpP-MOHOXpoMaTop
PCM-500 - 1 wrT.;

r. BopoHex, YHuBepcuteTckas nro-
waab, 4.1, aya. Ne 25

Na6opaTopus peHTreHOCNeKTPanbHOrO0 U PEHTFeHOCTPYKTYpP-
HOro aHanuaa: peHTreHosckun gudgppakromeTp JPOH — 4 -07 -
1 wr.

r. BopoHex, YHuBepcuteTckas nro-
waab, 4.1, aya. Ne 26

JlTaBopaTopusi peHTreHOoCNeKTpanbHOro U PEeHTreHOCTPYKTYP-
HOro aHanusa: peHTreHoBckun gudpaktomeTtp Paguadn [OP-
023 - 1 wr., CnekTpomMeTp yHUBEPCASbHbIA PEHTIEHOBCKUN
«PeHom» CYP-01 - 1 wr; nabopartopHas yctaHoBka Leybold
rontgengerat X-ray apparatus 554800 - 1 wr.

r. BopoHex, YHuBepcuteTckas nro-
wanb, 4.1, aya. Ne 21

CoBmecTHass nabopaTopusa OU3UKM HAHOTETEPOCTPYKTYP U
NOonynpoBOOHUKOBBLIX MaTepuanoB: PaMaHOBCKMI CREeKTpo-
meTp PamMukc 532 - 1 wT.; YcTaHOBKa ANsl U3MEPEHUsT na-
pamMeTpoB MNONYNPOBOAHMKOBLIX MartepuanoB Ha addekTe
Xonna HMS-2000 - 1 wrT;

r. BopoHex, YHnBepcuteTckas nrno-
wanb, .1, aya. Ne 28

Ayauntopusi ons camMoCTOSITENIbHOM paboTbl CTYAEHTOB: cep-
Bep Ha 0ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wiT., KoMNblOTEPSI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecnevyeHnem JoCTyna K SNEKTPOHHOM MHAOPMaLMOH-
Ho-o6pasoBaTensHoun cpege BI'Y

r. BopoHex, YHuBepcuteTckas nno-
waap, 4.1, aya. 146

MaTtepuarbl 31eKTPOHHOW TEXHUKM

YyebHasa aygutopus ansg nposegeHus 3aHATUN NEKUMOHHOro
TMNa - MynbTUMeaunHbI KabuHeT kadpeapbl PIMNuUMI: cra-
UWOHapPHbLIA MyNbTUMeaUHbIN NpoekTop Acer X125H — 1 wr.,
HoyTOYK emachines €510 — 1 wr.

r. BopoHex, YHuBepcuTeTckas nno-
wanp, 4.1, aya. Ne 218

JTabopaTopus cneunpaktukymos kadegpsl PrrvuMa: Lund-
poBble ocuunnorpadpbl AKUM 4115/4A - 5 wT., dyHKUMO-
HanbHble reHepatopbl Rigol DG1022 - 5 wT., nsmepurenu

r. BopoHex, YHuBepcuteTckas nno-
waab, 4.1, nad. Ne 138
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RLC E7-12 - 2 wT.; nabopaTopHbIN CTeHA Afs uccnenoBaHus
NonynpoBOAHUKOBbLIX CBOWCTB TBepAblx Ten - 1 wT., nabopa-
TOPHbIA MaKeT AN onpegerneHuns Tuna nposoagmmocty n/n — 1
WT.; nabopaTopHbIN MakeT AN U3MEPEHUs yaenbHOro co-
npotmeBnennsa n/n — 1 wWr.; nabopaTopHbIN MakeT Ans m3yde-
HUS BHYTPEHHero gotoaddpekta B N/m — 1 WIT., KOMMNLIOTEPDI
Pentium DualCore - 5 wr.

JTabopaTopusi yHKUMOHaNbHbIX HAHOMaTepuanos: AHanusa-
Top pasmepoB HaHouvacTtuy Photocor Mini — 1 wrT.; aHanuTu-
yeckme Becbl VIBRA HT 84RCE — 1 wr.; ynbTpasByKOBOMW
aucnepratop Y3[41-0,063/22 — 1 wT.; MukpomHTEpdEepoMeTp
MUN4 — 1 wir.

r. BopoHex, YHuBepcuteTckas nro-
wagb, .1, nabd. Ne 55

JTaBopaTopusi MMKpocKkonun n HaHoTexHonormn LleHTpa kon-
NEKTUBHOIO MONb30BaHUS Hay4HbIM OOOpPYyAOBaHWEM: 3feK-
TPOHHBLIN Mukpockon JSM-6380LV ¢ aHeproancnepcrMoHHOM
npuctaskon INCA Energy-250

r. BopoHex, YHuBepcuteTckas nro-
waab, 4.1, aya. Ne 142

AyaouTtopusi Ang camocTtoATenbHon paboTbl CTyAEHTOB: cep-
Bep Ha 0ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KoMNblOTEpPSI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecneveHnem AOCTyna K SNEKTPOHHOM WHMOpMaLVOoH-
Ho-ob6pasoBatensHoun cpege BI'Y

r. BopoHex, YHuBepcuteTckas nno-
waab, 4.1, ayg. 146

OcHOBbI TEXHOMOMMKN SNEKTPOHHOW KOM-
MOHEHTHoOW basbl

YyebHasa aygutopus Ang nposBegeHus 3aHATUN NEKUMOHHOro
TMNa - MynbTUMeaunHbI KabuHeT kadpeapbl PIMNuUMI: cTa-
LMOHAPHbIN MynbTUMEANNHbIN nNpoekTop Acer X125H — 1 wr.,
HoyTOYK emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas nno-
waap, 4.1, aya. Ne 218

JlabopaTopun  TEXHONMOrMYecKMx MpakTUKyMOB  Kadenpsl
®rrNMuM3: yctaHoBKa BakyyMHOro HanbineHums YBH-2H — 3
WwT., nabopaTtopHbln MakeT AMPPY3NMOHHON neunm — 3 LWrT.;
neyb NS TEPMUYECKOrO OKMUCIEeHMs MaTepuanoB «M30mpuH»
- 1 wr.; nabopaTopHbIN MakeT YCTAHOBKW Of1S1 M3MEpPEeHUst
yOernbHOro ConpoTUBNEHUA MONYyNPOBOAHUKOB — 1 LWIT., MUK-
pockon MUN-4 — 1 wr., snnuncomeTp 3-3 — 1 Wr.

r. BopoHex, np. Pesontouuu, 24, Kop-
nyc 3, k. Ne 109, 126
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JTabopaTopus nnasmMeHHOM TEXHOMNOIMN B MUKPOINEKTPOHWKE:
nabopaTopHbIi MaKeT YCTAaHOBKN paauKanbHOro TpaBneHns —
1 wr., nabopaTopHbLIN MakeT YyCTAaHOBKX NNa3MOXUMUYECKOro
TpaBneHnss — 1wT., NnabopaTopHbLIN MaKeT YCTaHOBKW peak-
TUBHOIrO MOHHO-NMA3MEHHOro TpaBneHms — 1 WT., MUKPOCKONMN
MWUWN-4 — 1 wr., mukpockon MBC-1 — 1 wrT., BECbI aHANUTHYe-
ckmne BJTAO-200 — 1 wr.

r. BopoHex, YHuBepcuteTckas nno-
wagb, 4.1, aya. Ne 17

Ayaoutopusi Ansg camocTtodTenbHon paboTbl CTyAEHTOB: cep-
Bep Ha Oase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KoMNbloTEpPSI
Pentium Dual Core - 2 wWrT. , NOAKMOYEHHbIE K CETU NIHTEpHET
n ¢ obecneveHnem JoCTyrna K SNEKTPOHHOW WHOpMaLnoH-
Ho-oGpasoBaTensHou cpege BI'Y

r. BopoHex, YHuBepcuteTckas nno-
wagp, 4.1, aya. 146

MeTpOJ'IOFI/IFl, CTaHgapTusauuna n TexHu-
YyecKkne namepeHuna

YyebHas ayautopus Ans NpoBeAeHUst 3aHATUA NEKUMOHHOMo
Tvna: Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ
MP515, akpaH

r. BopoHex, YHuBepcuteTckas nro-
waab, 4.1, aya. Ne 321

JTaBopaTopusi MMKpocKonun n HaHoTexHonormn LleHTpa kon-
NEKTUBHOIO MONb30BaHUSI Hay4HbIM OOOpPYyAOBAHWEM: 3fEK-
TPOHHLIN MuKpockon JSM-6380LV ¢ sHeproancnepcruoHHON
npuctaskon INCA Energy-250

r. BopoHex, YHuBepcuteTckas nrno-
wanb, .1, aya. Ne 142

Ayauntopust ona camocTosiTenbHOM paboTbl CTYAEHTOB: cep-
Bep Ha 0ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMMNbIOTEPDI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecneveHnem JOCTyna K ANEKTPOHHOM WHOpMaLNOH-
Ho-ob6pasoBaTtenbHou cpege BI'Y

r. BopoHex, YHuBepcuteTckas nno-
waap, 4.1, aya. 146

dunsnyeckme OCHOBBI SNEKTPOHUKN

YyebHasa ayautopus Ans NpoBeAeHUs 3aHATUMA NEKLUMOHHOro
Tvna: Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ
MP515, akpaH

r. BopoHex, YHuBepcuteTckas nro-
wanb, 4.1, aya. Ne 321
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JTabopaTopus cneunpaktukymoB kadeapbl PTTMHC:
JTabopaTopHbI cTeHa Ans uccrnegoBaHnsa adpdekta Xonna -
1 wT;

JTabopaTopHbI cTeHA Ans uccnenoBaHus addekta Tepmo-
Q0C - 1 wr;

JTabopaTopHbIN CTEHT ANs UCcCneqoBaHUs 3MEeKTPONpPOBOLHO-
CTM NONYNPOBOAHMKOB - 1 WT;

JlabopaTopHbIn CTeHA Ana  uccnegoBaHus CBOWCTB  p-n-
nepexoga - 1 wrt; Cnektpodotometp CP-56A - 1 wr; UK-
dypbe cnektpometp Vertex-70 - 1 wTt; CnekrpodoTomeTp
LAMBDA 650 - 1 wr;

JTabopaTopHbIN CTEeHO Onsl MCCregoBaHMs BONbT-aMMEPHbIX
XapaKTEPUCTUKN ONOAO0B M TPaH3UCTOPOB, BONbT-dapagHbIX
xapaktepuctuk MOM-ctpykTyp - 1 WwT; ocuyunnorpad umngpo-
Bon Rohde & Schwarz HMO 3054 - 1 wrT.; ocumnnorpad
undposon Rohde & Schwarz HMO 1004 - 1 wr;

r. BopoHex, YHuBepcuteTckas nrno-
wagp, 4.1, aya. Ne 126

Ayaoutopusi Ang camocTtodTenbHon paboTbl CTyAEHTOB: cep-
Bep Ha Oase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMMNbLIOTEPDI
Pentium Dual Core - 2 WT. , NOAKMOYEHHbIE K CETU NIHTEpHET
n ¢ obecneveHnem JOCTyna K ANEKTPOHHOW WHOpMaLNOoH-
Ho-obpasoBaTensHoun cpege BI'Y

r. BopoHex, YHuBepcuteTckas nno-
wanp, 4.1, aya. 146

TBepaoTenbHas anekTpoHuKa

YyebHas ayautopus Ans NpoBeAeHUst 3aHATUA NEKUMOHHOMo
TMNa - MynbTUMeaunHbI KabuHeT kadpeapbl PIMNuUMI: cta-
LWOHAPHbIN MyNbTUMEMIHbLIN npoekTop Acer X125H — 1 wr.,
HoyT6yk emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas nno-
waap, 4.1, aya. Ne 218

YyebHas nabopatopnsa MUKPOMNPOLECCOPHBIX CUCTEM: KOMMb-
toTepbl Lenovo V520-15IKL - 8 wT., uncpossie ocumnnorpa-
bl UTD2025CL - 3 wrt., dyHKUMOHANbHbIE reHepaTopbl
UTG2025A - 3 WwrT., UCTOYHMKM nnTaHua QJ1503C — 3 wr.,
MynbTUMETPbI uudposble UT39B — 3 wT., nnatel Arduino Uno
C KOMMSIEKTOM 9fIEMEHTOB OMTO3NEKTPOHUKM — 6 LWIT., KOM-
nnekt nabopatopHoro obopyaoBaHusa CXT1-C-P «CxemoTtex-
HUKa» - 3 WT. KOMNIEKT paguoaeTtanen, Tenesusop LED 48"
—1 Wwr.

r. BopoHex, YHuBepcuteTckas nro-
wanpb, 4.1, aya. Ne 224

Ayautopust onsa camocTosiTenbHOM paboTbl CTYAEHTOB: cep-
Bep Ha 6ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wr.,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wrT., KoMNblOTEPSLI

r. BopoHex, YHuBepcuteTckas nno-
wanp, .1, aya. 146
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Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecnevyeHnem JoOCTyna K SNEKTPOHHOW WHOpMaLNOoH-
Ho-obpasoBatenbHoun cpege BI'Y

HaHOSJ'IeKTpOHMKa

YyebHas ayautopus Ans NpoBeAeHUst 3aHATUN NEKUMOHHOro
TMNa - MynbTUMeOunHbIN KabunHeT kadegpbel PrMNuMI: cra-
LUWOHapPHbIN MynNbTUMeauHbIN npoekTop Acer X125H — 1 wr.,
HoyTByk emachines €510 — 1 wrT.; y4ebHbIin punbm «Ha nyTn
K HQHOTEXHONOrNM»

r. BopoHex, YHuBepcuteTckass nno-
wagp, 4.1, aya. Ne 218

YyebHas nabopatopus BblMUCIIUTESBHBIX CUCTEM U MaTema-
TUYECKOro MOAEnuMpoBaHus: cepBep Ha 6ase 2-x npouecco-
poB Xeon E5-2620 v3. — 1 wr., komnbtoTepbl HP ProDesk 400
G6 SFF — 9 wr., komnbtoTepsbl Pentium Dual Core - 2 wr.

r. BopoHex, YHuBepcuteTckasi nno-
wanb, 4.1, aya. Ne 146

AyaouTtopusi Ang camocTodTenbHon paboTbl CTyAEHTOB: cep-
Bep Ha Oase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMMNbIOTEPDI
Pentium Dual Core - 2 wWT. , NOAKMOYEHHbIE K CETU NIHTEpHET
n ¢ obecnevyeHnem JocTyna K SNEKTPOHHOW MHAOPMaLMOH-
Ho-oGpasoBaTensHom cpege BIY

r. BopoHex, YHuBepcuteTckas nno-
wanp, 4.1, aya. 146

OCHOBbI MPOEKTUPOBAHUS SNEKTPOHHOM
KOMMOHEHTHOM 6a3bl

YyebHasa ayautopusi ANs NPOBEAEHUS 3aHATUIA NEKLUMOHHOro
Tuna: Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ
MP515, akpaH

r. BopoHex, YHuBepcuteTckas nro-
wanb, .1, aya. Ne 321

YyebHan nabopartopusa KOMMblOTEPHbIX TexHonorun, CAIMP un
MaTeMaTU4eCKOro MOAENUPOBAHUSA: KOMMbOTEpbl Pentium
Intel Core Duo - 8 wr.

r. BopoHex, YHnBepcuteTckas nrno-
wanb, .1, aya. Ne 19

Ayauntopust ona camocTosiTenbHoOM paboTbl CTYAEHTOB: cep-
Bep Ha 0ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wr.,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMMNbIOTEPDI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecnevyeHnem JoOCTyna K SNEKTPOHHOW MHAOPMaLMOH-
Ho-oGpasoBaTensHom cpege BI'Y

r. BopoHex, YHuBepcuteTckas nno-
wanp, 4.1, aya. 146

TeopeTnyeckme OCHOBbI NEKTPOTEXHW-
KK

MynbTuMmeaninHbin kabuHeT kadegpbl PMMMMI: ctaunoHap-
HbIM MyNbTUMeAUHbLIN npoekTop Acer X125H — 1 wT., HOyT-
Oyk emachines €510 — 1 wr.

r. BopoHex, YHuBepcuTeTckas nno-
wagnpb, 4.1, aya. Ne 218
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YyebHass nabopaTopusi MUKPOMNPOLIECCOPHBIX CUCTEM: KOMIMb-
toTepbl Lenovo V520-15IKL - 8 wT., undposbie ocumnnorpa-
dbl UTD2025CL - 3 wrt., dyHKUMOHANbHbIE reHepaTopbl
UTG2025A - 3 WwrT., UCTOYHMKM nntaHua QJ1503C — 3 wr.,
MynbTUMeTpbl undposbie UT39B — 3 wT., KomnnekT nabopa-
TopHoro obopygoBaHus CXT1-C-P «CxeMoTexHuka» - 3 L.,
KoMnnekT paguoaetanen, tenesnsop LED 48” — 1 wr.

r. BopoHex, YHuBepcuteTckas nro-

wagb, 4.1, aya. Ne 224

Ayaoutopusi Ansg camocTtodTenbHon paboTbl CTyAEHTOB: cep-
Bep Ha Oase 2-x npoueccopoe Xeon E5-2620 v3. — 1 wrt,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMMNbLIOTEPDI
Pentium Dual Core - 2 wWrT. , NOAKMOYEHHbIE K CETU NIHTEpHET
n ¢ obecnevyeHnem JocTyna K SNEKTPOHHOM MHGOPMaLMOH-
Ho-oGpasoBaTensHou cpege BIY

r. BopoHex, YHuBepcuteTckas
wanp, 4.1, aya. 146

nno-

NHxxeHepHasa n komnbloTepHas rpaduka

YyebHas ayautopus Ans NpoBefeHUst 3aHATUA NEKUMOHHOMo
TMNa - MynbTUMeOunHbIN KabnHeT kadenpbl PrMNUMI: cra-
LUWOHapPHbIN MyNbTUMeMIHbIN npoekTop Acer X125H — 1 wr.,
HoyTOYK emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas
waab, 4.1, ayg. Ne 218

nno-

YyebHas nabopatopus BblMUCIIUTESNbHBIX CUCTEM U MaTema-
TUYECKOro MOAEnuMpoBaHus: cepBep Ha 6ase 2-x npouecco-
poB Xeon E5-2620 v3. — 1 wr., komnbtoTepbl HP ProDesk 400
G6 SFF — 9 wr., komnbtoTepsbl Pentium Dual Core - 2 wr.

r. BopoHex, YHuBepcuteTckas
wanb, .1, aya. Ne 146

nno-

Ayauntopusi ons camMoCTOSITENbHOM paboTbl CTYAEHTOB: cep-
Bep Ha 0ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wr.,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wiT., KoMNblOTEPSI
Pentium Dual Core - 2 wWT. , NOAKMOYEHHbIE K CeTU NHTEpHET
n ¢ obecneveHnem JOCTyna K ANEKTPOHHOM WHOpMaLNOH-
Ho-obpasoBaTensHoun cpege BI'Y

r. BopoHex, YHuBepcuteTckas
wanp, 4.1, aya. 146

nno-

CxemMoTexHuka

YyebHas ayautopus Ansg NpoBeAeHUst 3aHATUA NEKUMOHHOMOo
TMNa - MynbTUMeaunHbI KabuHeT kadpeapbl PIMNuMMI: cta-
LUMOHApPHbIN MynbTUMeaunHbIN npoekTtop Acer X125H — 1 wr.,
HOyTOYK emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas
waap, 4.1, aya. Ne 218

nno-

YyebHas nabopaTopusi MUKPOMNPOLIECCOPHbBIX CUCTEM: KOMMb-
toTepbl Lenovo V520-15IKL - 8 wT., uncpossie ocumnmorpa-
bl UTD2025CL - 3 wT., dyHKUMOHAamNbHbIE reHepaTopbl
UTG2025A - 3 WrT., UICTOYHMKM nnTaHua QJ1503C — 3 wr.,
MynbTUMETpbl ungposble UT39B — 3 wT., KomnnekT nabopa-
TopHOro obopynosaHua CXT1-C-P «CxemoTexHuka» - 3 wrT.,
KOMNMeKkT paguopeTtanen, tenesnsop LED 48” — 1 wr.

r. BopoHex, YHuBepcuteTckasa nno-

wanb, .1, aya. Ne 224
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AyaouTtopusi Ansa camocTosATenbHON paboTbl CTyAEHTOB: cep-
Bep Ha Oase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMMNbIOTEPDI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecneveHnem JOCTyna K SNEKTPOHHOW WHOpMaLNOoH-
Ho-ob6pasoBatenbHou cpege BI'Y

r. BopoHex, YHuBepcuteTckass nno-
wagp, 4.1, aya. 146

DU3NKO-XMMNYECKNE OCHOBBI maTtepua-
nioBegeHuna aAna MUKpo- U HaHO3J1EeKTpPO-
HUKN

YyebHas ayautopus Ans NpoBeAeHUst 3aHATUN NEKLUMOHHOMo
TMNa - MynbTUMeaunHbIN KabuHeT kadeapbl PIMuMMI: cTa-
LVOHAPHbIN MyNbTUMEMIHbIN npoekTop Acer X125H — 1 wr.,
HOyTOYK emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckass nno-
wanp, 4.1, aya. Ne 218

JTabopaTopusi aNeKTPOHHON MUKPOCKOMUW: SNEKTPOHHbIN MUK-
pockon JSM-6380LV c 3HeprogMcnepCUoHHON MPUCTaBKON
INCA Energy-250

r. BopoHex, YHuBepcuteTckas nro-
wanb, 4.1, aya. Ne 142

AyaouTtopusi Ang camocTtoATenbHon paboTbl CTyAEHTOB: cep-
Bep Ha Oase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMMNbLIOTEPDI
Pentium Dual Core - 2 wWrT. , NOAKMOYEHHbIE K CETU NIHTEpHET
n ¢ obecnevyeHnem JocTyna K SNEKTPOHHOM MHGOPMaLMOH-
Ho-oGpasoBaTensHom cpege BIY

r. BopoHex, YHuBepcuTeTckas nno-
wanp, 4.1, aya. 146

Cncrtembl aBTOMaTU3NPOBAHHOIO MpPoeK-
TnpoBaHusa NC

YyebHas ayautopus Ans NpoBeAeHUst 3aHATUA NEKUMOHHOMOo
TMNa - MynbTUMeaunHbI KabuHeT kadpeapbl PIMNuUMI: cta-
LUWOHAPHbIN MynNbTUMeMIHbIN npoekTop Acer X125H — 1 wr.,
HoyT6yk emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas nno-
waap, 4.1, aya. Ne 218

YyebHas nabopaTtopusi BbIYUCIIUTENBHbLIX CUCTEM U MaTema-
TUYECKOr0 MOAENUPOBaHMKSA: cepBep Ha 6a3e 2-x npouecco-
poB Xeon E5-2620 v3. — 1 wr., komnbtoTepbl HP ProDesk 400
G6 SFF — 9 wr., komnbtoTepsbl Pentium Dual Core - 2 wr.

r. BopoHex, YHuBepcuteTckasi nno-
wanb, 4.1, aya. Ne 146

Ayauntopusi ons camMoCTOSITENbHOM paboTbl CTYAEHTOB: cep-
Bep Ha 0ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wr.,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMMNbIOTEPDI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTU NHTepHeT
n c obecnevyeHnem J0OCTyna K SNEKTPOHHOM MHAOPMAaLMOH-
Ho-o6pasoBaTensHoun cpege BI'Y

r. BopoHex, YHuBepcuteTckas nno-
wanp, 4.1, aya. 146

OneKTUBHbIE AUCUMMNIUHBI MO uUsmye-
CKOW KynbType 1 CropTy

YuebHasa ayauTopusi Ans npoBeaeHust 3aHATUIA NEKLMOHHOIo
TUna: HoyTByK, MynbTUMeana-NPoeKTop, 3KpaH

r. BopoHex, YHuBepcuteTckas nro-
wanb, .1, aya. Ne 436
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CnopTyBHBIN 3an: rMMHAcTUYeckne CTeHkn (4 wT), 6pycbsa (2
WT.), MaTbl rMMHacTudeckne (10 wr.), raHtenn (8 wrt.), 6ac-
KeTbonbHble WuTbl (2 WT), BonenbonbHasa ceTka, CeTKM Ans
urpbl B 6agMnHTOH, 6ackeTbonbHble 1 BONenbonbHbIE MAYN
(20 wrt), 6GagMWHTOHHbIE pPaKeTKW, BOMaHbl U MsUKM, 0BpyYM
(25 wr.).

r. BopoHex, YHuBepcuteTckas nro-
wagb, 4.1, nom.1, B nut. A, A1, a1,
a2, a3, a4, ayg. Ne 300

AyouTtopusi onsi caMoCToATeNbHOM pPaboTbl: KOMMbIOTEPHbIN
Knacc ¢ JOCTYnoMm K cetTu VIHTepHeT: komnbloTepbl (MOHUTO-
pbl, CUCTEMHbIE 6n0KN) — 15 WT.

r. BopoHex, YHuBepcuteTckas nro-
wanp, 4.1, aya. Ne 313A

CneuuanbHbii  OU3MYECKUIA MPAKTUKYM
no NonynpoBOAHMKOBLIM Npubopam

JTabopatopusa CBY u MIOM-npnbopoB: namepuTenu xapakre-
puctuk n/n npmdopos J12-56 (3 wr.), nameputenn RLC E7-12
(2 wr.), ocuynnnorpadbl C1-68 (3 WT.), NICTOYHUKM NUTaAHUS
13PP30-30 (2 wT.), reHepatopsbl umnynscos [5-54 (2 wrT.)

r. BopoHex, YHuBepcuteTckas nro-
waab, 4.1, aya. Ne 224

AyauTtopusi Ans camocTosATeNbHOW paboTbl CTyAEHTOB: cep-
Bep Ha 0ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMMNbIOTEPDI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecneveHnem JOCTyrna K SNEKTPOHHOW WHGOpMaLNOoH-
Ho-ob6pasoBartenbHou cpege BI'Y

r. BopoHex, YHuBepcuteTckass nno-
waab, 4.1, ayq. 146

JTabopaTopua CBY n MIOM-npnbopoB: nameputenu xapakre-
puctuk n/n npmbopos J12-56 (3 wr.), nameputenn RLC E7-12
(2 wt.), ocuynnnorpadbl C1-68 (3 WT.), ICTOYHUKM NUTAHUS
13PP30-30 (2 wT.), reHepaTopbl umnynbcoB [5-54 (2 wT.)

r. BopoHex, YHnBepcuteTckas nro-
wanpb, 4.1, aya. Ne 224

CneunanbHbii  U3NYECKUN MPaKTUKYM | AyamMTopust Ons CamoCTOSITENbHOM paboThl CTyOEeHTOB: cep- | I. BopoHex, YHuBepcuTeTckass Mnno-
no omavke NonynpoBOAHNKOB Bep Ha 6ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wr., | wagp, 4.1, aya. 146
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMMNbLIOTEPDI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecneveHnem JOCTyna K ANEKTPOHHOM WHOpMaLNOH-
Ho-ob6pasoBartenbHou cpege BI'Y
YyebHas ayautopus Ans NpoBeAeHUst 3aHATUA NEKUMOHHOro | r. BopoHex, YHuBepcuteTckad nno-
TMNa - MynbTUMeaunHbIN kKabunHeT kadegpel PMMMMI: cTa- | wagp, 4.1, aya. Ne 218
UWOHaPHbLIN MyNbTUMeMHBLIN NpoekTop Acer X125H — 1 wr.,
HoyT6yk emachines €510 — 1 wr.
MHdbopmaTnka n nporpamMmmpoBaHmne YyebHasa nabopatopusi BbIYUCIIMTENBHbLIX CUCTEM U MaTema- | . BopoHex, YHuBepcutetckad nno-
TMYECKOro MoAenuMpoBaHuA: cepeep Ha 6ase 2-x npouecco- | wagp, 4.1, aya. Ne 146
poB Xeon E5-2620 v3. — 1 wrt., komnbtoTepbl HP ProDesk 400
G6 SFF — 9 wr., koMmnbtoTepbl Pentium Dual Core - 2 Wr.
Ayauntopusi ons camoctosiTenbHon paboTbl CTYAEHTOB: cep- | r. BopoHex, YHuBepcuteTckas nno-
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Bep Ha Oase 2-x npoueccopoe Xeon E5-2620 v3. — 1 wrt,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMNbIOTEPDI
Pentium Dual Core - 2 wWT. , NOAKMOYEHHbIE K CeTU NHTEepHeT
n ¢ obecnevyeHnem JoCcTyna K SNEKTPOHHOM MHGOPMaLMOH-
Ho-obpasoBatenbHoun cpege BI'Y

wanp, 4.1, aya. 146

OI'IepaLI,VIOHHbIe CUCTEMBDI N A3bIKN

YyebHas aygutopus Ans nNpoBefeHUs 3aHATUA NEeKUMOHHOro
TMNa - MynbTUMeaunHbIN KabuHeT kadeapbl PIMuMMI: cTa-
LUWOHaPHbLIN MynNbTUMeauHbIN npoekTop Acer X125H — 1 wr.,
HoyTOYK emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas
wanp, 4.1, aya. Ne 218

nno-

YyebHas nabopatopus BblMUCIIUTESNbHBIX CUCTEM U MaTema-
TUYECKOro MOAEenuMpoBaHus: cepBep Ha 6ase 2-x npouecco-
poB Xeon E5-2620 v3. — 1 wr., komnbtoTepbl HP ProDesk 400
G6 SFF — 9 wr., komnbtoTepsbl Pentium Dual Core - 2 wr.

r. BopoHex, YHuBepcuteTckas
wanb, .1, aya. Ne 146

nno-

AyaouTtopusi Ang camocTtoATenbHon paboTbl CTyAEHTOB: cep-
Bep Ha Oase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMMNbIOTEPDI
Pentium Dual Core - 2 wWrT. , NOAKMOYEHHbIE K CeTU NIHTEpHET
n ¢ obecnevyeHnem JocTyna K SNEKTPOHHOM MHGOPMaLMOH-
Ho-oGpasoBaTensHom cpege BIY

r. BopoHex, YHuBepcuteTckas
wanp, 4.1, aya. 146

nno-

BBeaeHue B MHTErpanbHyr 3NeKTPOHUKY
1 HAHO3MNEKTPOHUKY

YyebHas ayautopus Ans NpoBeAEeHUst 3aHATUA NEKLMOHHOMO
TMNa - MynbTUMeaunHbI KabuHeT kadpeapbl PIMNuUMI: cta-
LUWOHAPHbIN MynNbTUMeMIHbIN npoekTop Acer X125H — 1 wr.,
HoyTbyk emachines €510 — 1 wrT.; y4ebHbin punbm «Ha nyTn
K HQHOTEXHONOrNsIM»

r. BopoHex, YHuBepcuteTckas
waap, 4.1, aya. Ne 218

nno-

JlTabopatopus u3nku NonynpoBOAHMUKOB: LMcpoBblE OCUUI-
norpadbl AKAIM 4115/4A (6 WwT.), PyHKUNOHAnNbHbIE reHepa-
Topbl Rigol DG1022 (6 wrT.), y4ebHbin komnnekc NI Elvis 1l ¢
MO LabView, Multisim, aBToMaTn3anpoBaHHLIN NabopaTopHbIi
CTeHA Anst uccrnenoBanns addpekta Xonna, UCTOMHUKU NuTa-
Hus 13PP-30-30 (3 wrT.), reHepaTtop curHanoB 4-153, kom-
nbtoTepbl Pentium Dual Core (4 wr.);

JTabopaTopus anekTPOHHON MUKPOCKOMUW: SNEKTPOHHbIA MUK-
pockon JSM-6380LV c asHeprogmcnepCMoHHOW MpUCTaBKOM
INCA Energy-250

r. BopoHex, YHnBepcuteTckas nrno-

wanp, 4.1, aya. Ne 138, nab.7

AyouTtopusi Ang camocTosTenbHon paboTbl CTyAEHTOB: cep-
Bep Ha base 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 WwT., KOMNLIOTEPDI
Pentium Dual Core - 2 WT. , NOAKNKYEHHbIE K ceTn NHTepHeT

r. BopoHex, YHuBepcuteTckas
waap, 4.1, aya. 146

nno-
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n ¢ obecnevyeHnem JoCcTyna K 3NEKTPOHHOM MHAOPMaLMOH-
Ho-obpasoBatenbHoun cpege BI'Y

BeeaeHue B A3blkv NPOEKTUPOBaHMS an-
napartypbl

YyebHas ayautopus Ans NpoBeAeHUst 3aHATUA NEKUMOHHOMO
TMNa - MynbTUMeaunHbIN KabuHeT kadeapbl PIMuMMI: cTa-
LVOHAPHbIN MyNbTUMEOWIHbLIN npoekTop Acer X125H — 1 wr.,
HOyTOYK emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas
wanp, 4.1, aya. Ne 218

nno-

YyebHass nabopaTtopus BbIMUCIIUTENBHBIX CUCTEM U MaTema-
TUYECKOro MOAenupoBaHus: cepBep Ha 6ase 2-x npouecco-
poB Xeon E5-2620 v3. — 1 wr., komnbtoTepbl HP ProDesk 400
G6 SFF — 9 wr., komnbtoTepsbl Pentium Dual Core - 2 wr.

r. BopoHex, YHuBepcuteTckas
wanb, .1, aya. Ne 146

nno-

AyaouTtopusi Ans camocTosATeNbHOW paboTbl CTyAEHTOB: cep-
Bep Ha Oase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMMNbLIOTEPDI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecnevyeHnem JocTyna K SNEKTPOHHOM MHGOPMaLMOH-
Ho-obpasoBaTtenbHou cpege BI'Y

r. BopoHex, YHuBepcuteTckas
wanp, 4.1, aya. 146

nno-

OneMeHTbl TEOPUM ANEKTPUYECKUX Lie-
neu

YyebHas ayautopus Ans NpoBefeHUst 3aHATUA NEKUMOHHOMo
TMNa - MynbTUMeaunHbIN KabuHeT kadeapbl PIMNMMI: cra-
LUWOHapPHbIN MyNbTUMeMHbIN npoekTop Acer X125H — 1 wr.,
HOyTOYK emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas
wanp, 4.1, aya. Ne 218

nno-

JTabopaTopusa ur3nku NONynpoBOOHUKOB: LMAPOBbIE OCLUIT-
norpadbl AKAIM 4115/4A (6 WwT.), PyHKUNOHANbHbIE reHepa-
Topbl Rigol DG1022 (6 wrT.), y4ebHbin komnnekc NI Elvis 1l ¢
MO LabView, Multisim, aBToMaTn3anpoBaHHLIN NabopaTopHbIi
CTeHa Anst uccrnenoBaHnst adpdpekta Xonna, UCTOYHUKN NuTa-
Hua 13PP-30-30 (3 wr.), reHepaTtop curHanoB [4-153, kowm-
nbtoTepbl Pentium Dual Core (4 wr.)

r. BopoHex, YHuBepcuteTckas nro-

wanb, 4.1, aya. Ne 138

Ayauntopust ona camocTosiTenbHOM paboTbl CTYAEHTOB: cep-
Bep Ha 0ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 WwT., KOMMbIOTEPLI
Pentium Dual Core - 2 WT. , NOAKMAOYEHHbIE K CeTU NHTEepHeT
n ¢ obecnevyeHnem JoCTyna K SNEKTPOHHOM MHAOPMALMOH-
Ho-o6pasoBaTensHou cpege BIY

r. BopoHex, YHuBepcuteTckas
waap, 4.1, aya. 146

nno-

TeopeTquCKme OCHOBbI pPaanO3NIEKTPO-
HUKN

YyebHas ayautopus Ans NpoBefeHUs 3aHATUA NEeKUMOHHOro
TMNa - MynbTUMeaunHbIA KabuHeT kadpeapbl PI1MNuUMI: cTa-
UWOHapHbLIA MynNbTUMeUHBLIN NpoekTop Acer X125H — 1 wr.,
HoyT6yK emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas
wanp, 4.1, aya. Ne 218

nno-
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JTabopaTopusi pmsmkm NnonynpoBOAHMKOB: LUPOBLIE OCUUIT-
norpadbl AKAIM 4115/4A (6 wT.), PyHKUMOHAmNbHbIE reHepa-
Topbl Rigol DG1022 (6 wr.), y4ebHbin komnnekc NI Elvis Il ¢
MO LabView, Multisim, aBTomaTnamMpoBaHHbIN NabopaToOpHbIN
CTeHAa Ans uccnegoBaHna adhdoekta Xosnna, UCTOYHUKK nuTa-
Hua 13PP-30-30 (3 wr.), reHepaTtop curHanoB [4-153, kowm-
netoTepbl Pentium Dual Core (4 wr.)

r. BopoHex, YHuBepcuteTckas nro-

wagp, 4.1, aya. Ne 138

Ayaoutopusi Ansg camocTtodTenbHon paboTbl CTyAEHTOB: cep-
Bep Ha Oase 2-x npoueccopoe Xeon E5-2620 v3. — 1 wrt,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMMNbLIOTEPDI
Pentium Dual Core - 2 wWrT. , NOAKMOYEHHbIE K CETU NIHTEpHET
n ¢ obecnevyeHnem JocTyna K SNEKTPOHHOM MHGOPMaLMOH-
Ho-oGpasoBaTensHou cpege BIY

r. BopoHex, YHuBepcuteTckas
wanp, 4.1, aya. 146

nno-

KomnbloTepHOe MOAEenMpoBaHne B MUK-
PO- Y HAHOJMEKTPOHUKE

YyebHas ayautopus Ans NpoBefeHUst 3aHATUA NEKUMOHHOMo
TMNa - MynbTUMeOunHbIN KabnHeT kadenpbl PrMNUMI: cra-
LUWOHapPHbIN MyNbTUMeMIHbIN npoekTop Acer X125H — 1 wr.,
HoyTOYK emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas
waab, 4.1, ayg. Ne 218

nno-

YyebHas nabopatopus BblMUCIIUTESNbHBIX CUCTEM U MaTema-
TUYECKOro MOAEnuMpoBaHus: cepBep Ha 6ase 2-x npouecco-
poB Xeon E5-2620 v3. — 1 wr., komnbtoTepbl HP ProDesk 400
G6 SFF — 9 wr., komnbtoTepsbl Pentium Dual Core - 2 wr.

r. BopoHex, YHuBepcuteTckas
wanb, .1, aya. Ne 146

nno-

Ayauntopusi ons camMoCTOSITENbHOM paboTbl CTYAEHTOB: cep-
Bep Ha 0ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wr.,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wiT., KoMNblOTEPSI
Pentium Dual Core - 2 wWT. , NOAKMOYEHHbIE K CETU NIHTEpHET
n ¢ obecneveHnem JOCTyna K ANEKTPOHHOM WHOpMaLNOH-
Ho-obpasoBaTensHoun cpege BI'Y

r. BopoHex, YHuBepcuteTckas
wanp, 4.1, aya. 146

nno-

YrnepogHble MaTepuarnbl B 35IEKTPOHMKE

YyebHas ayautopus Ansg NpoBeAeHUst 3aHATUA NEKUMOHHOMOo
TMNa - MynbTUMeaunHbI KabuHeT kadpeapbl PrMNuUMI: cTa-
LUMOHApPHbIN MynbTUMeaunHbIN npoekTtop Acer X125H — 1 wr.,
HOyTOYK emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas
waap, 4.1, aya. Ne 218

nno-

YyebHasa nabopaTopus BbIYMCIUTENBHBLIX CUCTEM U MaTema-
TUYECKOro MogenupoBaHusA: cepBep Ha 6ase 2-x npouecco-
poB Xeon E5-2620 v3. — 1 wT., komnbtoTepbl HP ProDesk 400
G6 SFF — 9 wrt., koMmnbtoTepbl Pentium Dual Core - 2 Wwr.

r. BopoHex, YHuBepcuTeTckas
wanb, .1, aya. Ne 146

nno-

Ayautopusi Ans caMOCTOSITENbHON paboTbl CTYAEHTOB: cep-
Bep Ha 6ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
koMmnbtoTepbl HP ProDesk 400 G6 SFF — 9 wWwT., KOMMbOTEpPH!

r. BopoHex, YHuBepcuteTckas
wagap, 4.1, aya. 146

nno-
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Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecnevyeHnem JoOCTyna K SNEKTPOHHOW WHOpMaLNOoH-
Ho-ob6pasoBatenbHou cpege BI'Y

MogennposaHue B Matlab

YyebHas ayautopus Ans NpoBeAeHUst 3aHATUA NEKUMOHHOMO
TMNa - MynbTUMeaunHbIN KabuHeT kadeapbl PIMuMMI: cTa-
LVOHAPHbIN MyNbTUMEOMIAHbIN npoekTop Acer X125H — 1 wr.,
HoyT6yk emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas nno-
wanb, .1, aya. Ne 218

YyebHass nabopaTtopus BbIMUCIIUTENbHBIX CUCTEM U MaTema-
TMYECKOro MOAENMPOBaHUSA: cepBep Ha 6ase 2-x npouecco-
poB Xeon E5-2620 v3. — 1 wr., komnbtoTepbl HP ProDesk 400
G6 SFF — 9 wrT., komnbtoTepbl Pentium Dual Core - 2 wr.

r. BopoHex, YHuBepcuteTckast nro-
wagp, 4.1, aya. Ne 146

AyaouTtopusi Ans camocTosiTeNnbHOW paboTbl CTyAEHTOB: cep-
Bep Ha 0ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMMNbLIOTEPDI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecneveHnem JOCTyrna K SNEKTPOHHOW WHGOpMaLNOoH-
Ho-ob6pasoBartenbHou cpege BI'Y

r. BopoHex, YHuBepcuteTckass nno-
waab, 4.1, ayg. 146

OcHoBbI
cxem

TEXHOJ10TNN

MHTEerpanbHbIX

YyebHas ayautopus Ans NpoBeAEeHUst 3aHATUA NEKUMOHHOro
TMNa - MynbTUMeaunHbIN KabuHeT kadpeapbl PIMNMMI: cTa-
LMOHAPHbIN MynbTUMEANNHBIN nNpoekTop Acer X125H — 1 wr.,
HOyTOYK emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckass nno-
wagp, 4.1, aya. Ne 218

JlabopaTopun  TEXHONMOrMYeckMx MpakTUKyMoOB Kadenpsl
®rrNMuM3: YcrtaHoBka BakyymHoOro HanbiieHns YBH-2H — 3
WwT., NnabopaTtopHbln MakeT AMPPY3NMOHHON neunm — 3 LWrT.;
neyb ANs TEPMUYECKOrO OKMUCNEeHMs MaTepuanoB «M30mpuH»
- 1 wrt.; nabopaTopHbIN MakeT YCTaHOBKU AOS1 MU3MEpeHusi
yAENbHOr0 COMPOTUBMEHUS NOMYNPOBOAHUKOB — 1 WIT., MUK-
pockon MUN-4 — 1 wr., annnncomeTtp 3-3 — 1 Wr.

r. BopoHex, np. Pesontouuu, 24, Kop-
nyc 3, k. Ne 109, 126

JTabopaTopusa nnasmMeHHOM TEXHOMNOrMN B MUKPOINEKTPOHUKE:
JTabopaTopHbIN MakeT YCTaHOBKWN PafuKanbHOIoO TpaBreHust —
1wT., NnabopaTopHbIi MakeT YCTaHOBKM MIadMOXMMUYECKOrO
TpaBneHns — 1wT., nabopaTopHbIN MaKeT YCTaHOBKM peak-
TMBHOIO MOHHO-MMIA3MEHHOro TpaBneHus — 1 WT., MUKPOCKON
MWWN-4 — 1 wr., mukpockon MBC-1 — 1 wWwrT., BECbI aHANUTHYE-
ckne BJTAO-200 — 1 wr.

r. BopoHex, YHnBepcuteTckas nrno-
waab, .1, aya. Ne 17

Ayautopust onsa camocTosiTenbHOM paboTbl CTYAEHTOB: cep-
Bep Ha 6ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wr,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KoMnbloTepbl

r. BopoHex, YHuBepcuteTckas no-
wanp, .1, aya. 146
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Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecnevyeHnem JoOCTyna K SNEKTPOHHOW WHOpMaLNOoH-
Ho-obpasoBatenbHoun cpege BI'Y

MwukpocxemoTexHUKa

YyebHas aygutopus Ans NpoBefeHUs 3aHATUA NEeKUMOHHOro
TMNa - MynbTUMeaunHbIN KabuHeT kadeapbl PIMuMMI: cTa-
LVOHAPHbIN MyNbTUMEMIAHbIN npoekTop Acer X125H — 1 wr.,
HoyTOYK emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas
wanb, 4.1, aya. Ne 218

nno-

JTabopaTopusi pmsmkm NnonynpoBOAHMKOB: LUPOBLIE OCUUIT-
norpadbl AKAI 4115/4A (6 WwT.), PyHKUNOHANbHbIE reHepa-
Topbl Rigol DG1022 (6 wr.), y4ebHbin komnnekc NI Elvis Il ¢
MO LabView, Multisim, aBTomMaTnanpoBaHHLIN NabopaTopHbIi
CTeHA ons uccnepoBaHusa adpdekta Xonna, UCTOYHMKN NuTa-
Hua 13PP-30-30 (3 wr.), reHepaTtop curHanoB [4-153, kowm-
netotepbl Pentium Dual Core (4 wT.)

r. BopoHex, YHuBepcuteTckas nro-

wanb, .1, aya. Ne 138

AyaouTtopusi Ans camocTosATeNbHOW paboTbl CTyAEHTOB: cep-
Bep Ha 0ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KoMNblOTEpPSI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecnevyeHnem JoCTyrna K SNEKTPOHHOW WHGOpMaLnoH-
Ho-ob6pasoBatenbHou cpege BI'Y

r. BopoHex, YHuBepcuteTckas
waab, 4.1, ayg. 146

nno-

Tpéxmeprle NHTEerparbHble CXEMbl

YyebHasa aygutopus ang nposefeHus 3aHATUN NEKUMOHHOro
TMNa - MynbTUMeaunHbIn KabuHeT kadegpel PrMNuMI: cra-
LMOHAPHbIN MynbTUMEANNHBIN nNpoekTop Acer X125H — 1 wr.,
HoyTOYK emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas
wanp, 4.1, aya. Ne 218

nno-

YyebHan nabopaTopusi BbIYUCIIUTESNBHBLIX CUCTEM M MaTeMa-
TMYECKOro MOAENMPOBaHUSA: cepBep Ha 0ase 2-x npouecco-
poB Xeon E5-2620 v3. — 1 wr., komnbtoTepbl HP ProDesk 400
G6 SFF — 9 wT., komnbtoTepbl Pentium Dual Core - 2 wr.

r. BopoHex, YHuBepcuteTckas
wanp, .1, aya. Ne 146

nno-

Ayauntopust ona camocTosiTenbHOM paboTbl CTYAEHTOB: cep-
Bep Ha 6ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wr.,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 WwT., KOMMbIOTEPLI
Pentium Dual Core - 2 WT. , NOAKMAOYEHHbIE K ceTN NHTepHeT
n ¢ obecnevyeHnem JoCTyna K SNEKTPOHHOM MHAOPMaLMOH-
Ho-ob6pasoBartenbHou cpege BI'Y

r. BopoHex, YHuBepcuteTckas
Wwanp, 4.1, aya. 146

nno-

KBaHTOBasi n onTuyeckas ONEKTPOHUKa

YyebHas ayautopus Ans NpoBefeHUss 3aHATUA NEeKUMOHHOro
TMNa - MynbTUMeaunHbIA KabuHeT kadpeapbl PI1MNuUMI: cTa-
UWOHapPHbLIA MyNbTUMeaUHbIN NpoekTop Acer X125H — 1 wr.,
HoyT6yK emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas
wanp, 4.1, aya. Ne 218

nno-
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YyebHass nabopaTtopus BblMUCIIUTENBHBIX CUCTEM U MaTema-
TMYECKOro MOAENMPOBaHUSA: cepBep Ha 6ase 2-x npouecco-
poB Xeon E5-2620 v3. — 1 wr., komnbtoTepbl HP ProDesk 400
G6 SFF — 9 wr., komnbtoTepsbl Pentium Dual Core - 2 wr.

r. BopoHex, YHuBepcuteTckas
wagp, 4.1, aya. Ne 146

nno-

AyaouTtopusi Ansa camocTosATenbHON paboTbl CTyAEHTOB: cep-
Bep Ha Oase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 WT., KOMMbIOTEPLI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecnevyeHnem JOCTyna K SNEKTPOHHOW WHOpMaLnoH-
Ho-ob6pasoBartenbHou cpege BI'Y

r. BopoHex, YHuBepcuteTckas
wagp, 4.1, aya. 146

nno-

TexHonornss matepmanoB MUKPO-, OMNTO-
1N HAHO3MNEKTPOHUKN

YyebHas ayautopus Ans NpoBeAeHUst 3aHATUA NEKUMOHHOro
TMNa - MynbTUMeaunHbIN KabuHeT kadeapbl PIMNMMI: cra-
LMOHAPHbIN MynbTUMEANNHbIN nNpoekTop Acer X125H — 1 wr.,
HoyT6yk emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas
wagp, 4.1, aya. Ne 218

nno-

YyebHas nabopaTtopusa TEXHOMNOrMM NONynNPOBOLHNKOBbLIX Ma-
Tepnanos u npubOpoB: MNOCT BaKyyMHbIN YHUBEPCAnbHbIV
BYT1-4, yctaHOoBKa BaKyyMHOro MHOFOCSIOMHOrO HanblfeHns
YBH-2M-1

r. BopoHex, np. Pesontouun, 24,
nyc 3, ayg.108

Kop-

Ayauntopust ona camocTosiTenibHOM paboTbl CTYAEHTOB: cep-
Bep Ha 0ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wr.,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMMNbLIOTEPDI
Pentium Dual Core - 2 WT. , NOAKMOYEHHbIE K CETU NIHTEPHET
n ¢ obecneveHnem JOCTyna K 3NEKTPOHHON WHOpMaLnoH-
Ho-ob6pasoBartenbHou cpege BI'Y

r. BopoHex, YHuBepcuteTckas
wanp, 4.1, aya. 146

nno-

JTabopaTtopust no TexHONormm

YyebHble nabopatopun TEXHOMOrMYEeCKUX NPaKTUKyMOB Ka-
degpbl OrMNuUM3: yctaHoBKa BakyyMHOro HanblrieHus YBH-
2H — 3 wr., nabopaTtopHbIn MakeT Anddy3noHHoOn neun — 3
LWIT.; NeYb AN TEPMUYECKOro OKMCNeHMs matepuanoB «M3o-
npyH» - 1 WT.; NnabopaTopHbI MaKeT YCTaHOBKU ANs1 U3Mepe-
HUS1 yOeribHOro COnpOTUBMEHWUS MOMynpoBOAHWKOB — 1 wiT.,
mukpockon MUN-4 — 1 wr., annuncomeTp 3-3 — 1 wr.

r. BopoHex, np. Pesontouuu, 24,
nyc 3, k. Ne 109, 126

Kop-

AyaouTtopusi Ana camocToATenbHon paboTbl CTyAEHTOB: cep-
Bep Ha 6ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 WwT., KOMMbIOTEPDI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTU NHTepHeT
n ¢ obecnevyeHnem JoCTyna K 3NEKTPOHHOM MHAOPMaLMOH-
Ho-o6pasoBaTensHoun cpege BI'Y

r. BopoHex, YHuBepcuTeTckas
wagp, 4.1, aya. 146

nno-
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JTabopaTopust no meTponoruu

JTabopaTopus cneunpaktukymoB kadeapbl OTTMHC: yueb-
HbI CTEHA «DnekTpuyeckne N3MepeHust 1 OCHOBbI METPOIO-
mny» - 1 wrt.; ocuunnorpad undposon Rohde & Schwarz
HMO 3054 - 1 wr.; ocuunnorpad uudposon Rohde &
Schwarz HMO 1004 - 1 wr.

r. BopoHex, YHuBepcuteTckas
wagb, 4.1, aya. Ne 126

nno-

AyaouTtopusi Ansa camocTosATenbHON paboTbl CTyAEHTOB: cep-
Bep Ha Oase 2-x npoueccopoe Xeon E5-2620 v3. — 1 wrt,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMMNbIOTEPDI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecnevyeHnem JocTyna K SNEKTPOHHOM MHGOPMaLMOH-
Ho-obpasoBaTtenbHou cpege BI'Y

r. BopoHex, YHuBepcuteTckas
wanp, 4.1, aya. 146

nno-

MogennposaHue B Matlab

YyebHas ayautopus Ans nNpoBefeHUst 3aHATUA NEKUMOHHOMo
TMNa - MynbTUMeaunHbIN KabuHeT kadeapbl PIMNuMMI: cra-
LUWOHapPHbIN MyNbTUMeMHbIN npoekTop Acer X125H — 1 wr.,
HOyTOYK emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas
wagp, 4.1, aya. Ne 218

nno-

YyebHas nabopatopus BblMUCIIUTESbHBIX CUCTEM U MaTema-
TUYECKOro MOAEnuMpoBaHus: cepBep Ha 6ase 2-x npouecco-
poB Xeon E5-2620 v3. — 1 wr., komnbtoTepbl HP ProDesk 400
G6 SFF — 9 wr., komnbtoTepsbl Pentium Dual Core - 2 wr.

r. BopoHex, YHuBepcuteTckas
wanb, .1, aya. Ne 146

nno-

Ayauntopust ona camocTosiTenbHOM paboTbl CTYAEHTOB: cep-
Bep Ha 0ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wr.,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMMNbIOTEPDI
Pentium Dual Core - 2 WT. , NOAKMOYEHHbIE K CETU NIHTEPHET
n ¢ obecneveHnem J0OCTyna K 3NEKTPOHHOW WHOpMaLnoH-
Ho-ob6pasoBartenbHou cpege BI'Y

r. BopoHex, YHuBepcuteTckas
wanp, 4.1, aya. 146

nno-

CpepncrtBa nsmepeHunin Ha 6ase LabView

YyebHas ayautopus Ans NpoBeAeHUst 3aHATUA NEKUMOHHOMo
TMNa - MynbTUMeaunHbIn KabuHeT kadegpel PrMNuM3: cra-
LUWOHAPHbIN MyNbTUMEOMIHBLIN npoekTop Acer X125H — 1 wr.,
HoyT6yKk emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas
wanp, 4.1, aya. Ne 218

nno-

JTabopaTopusi pmsmkm NnonynpoBOAHMKOB: LUPOBLIE OCUUII-
norpadbl AKUIM 4115/4A (6 wT.), dyHKUMOHANbHbIE reHepa-
Topbl Rigol DG1022 (6 wrT.), y4ebHbin komnnekc NI Elvis Il ¢
MO LabView, Multisim, aBTomaTnampoBaHHbIN NabopaToOpHbIN
CTeHn ons uccnegoBaHusa addekta Xonna, UCTOYHMKU NnTa-
Hua 13PP-30-30 (3 wr.), reHepaTtop curHanoB [4-153, kowm-
nbtoTepbl Pentium Dual Core (4 wr.)

r. BopoHex, YHuBepcuteTckasa nno-

waapb, 4.1, aya. Ne 138
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AyaouTtopusi Ansa camocTosATenbHON paboTbl CTyAEHTOB: cep-
Bep Ha Oase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMMNbIOTEPDI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecneveHnem JOCTyna K SNEKTPOHHOW WHOpMaLNOoH-
Ho-ob6pasoBatenbHou cpege BI'Y

r. BopoHex, YHuBepcuteTckas
wagp, 4.1, aya. 146

nno-

MVIKpOSJ'IeKTpOHVIKa

YyebHas ayautopus Ans NpoBeAeHUst 3aHATUA NEKUMOHHOMO
TMNa - MynbTUMeaunHbIN KabuHeT kadeapbl PIMNuMMI: cTa-
LVOHAPHbIN MyNbTUMEMIHbIN npoekTop Acer X125H — 1 wr.,
HOyTOYK emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas
wanp, 4.1, aya. Ne 218

nno-

JTabopaTopusi pmamkm NnonynpoBOAHMKOB: LUpPOBbLIE OCUUIT-
norpadbl AKAI 4115/4A (6 WwT.), PyHKUNOHANbHbIE reHepa-
Topbl Rigol DG1022 (6 wr.), y4ebHbin komnnekc NI Elvis Il ¢
MO LabView, Multisim, aBTomaTnampoBaHHbIN NabopaToOpHbIN
CTeHn ons uccnegoBaHusa addekta Xonna, UICTOYHMKU nNnuTa-
Hua 13PP-30-30 (3 wr.), reHepaTtop curHanoB [4-153, kowm-
netotepbl Pentium Dual Core (4 wT.)

r. BopoHex, YHuBepcuteTckas nrno-

wanb, 4.1, aya. Ne 138

Ayauntopusi ons camMocCTOsITENIbHOM paboTbl CTYOEHTOB: cep-
Bep Ha Oase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wiT., KoMNblOTEPSI
Pentium Dual Core - 2 WT. , NOAKMOYEHHbIE K cETU NHTEpHET
n ¢ obecnevyeHnem AOCTyna K SNEKTPOHHOW WHGOpMaLVOoH-
Ho-obpasoBaTensHoun cpege BI'Y

r. BopoHex, YHuBepcuteTckas
wanp, 4.1, aya. 146

nno-

OcHoBbl npoekTuposanusa MINC

YyebHasa aygutopus ang nposefeHus 3aHATUN NEKUMOHHOro
TMNa - MynbTUMeaunHbI KabuHeT kadpeapbl PIMNuUMI: cTa-
LWOHAPHbIN MynNbTUMeMIHbIN npoekTop Acer X125H — 1 wr.,
HoyTOYK emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas
waap, 4.1, aya. Ne 218

nno-

YyebHasa nabopaTopus BbIYMCAUTENBHBLIX CUCTEM U MaTema-
TUYECKOro MoaenupoBaHusA: cepeep Ha 6ase 2-x npouecco-
poB Xeon E5-2620 v3. — 1 wT., komnbtoTepbl HP ProDesk 400
G6 SFF — 9 wr., komnbtoTepsbl Pentium Dual Core - 2 wr.

r. BopoHex, YHuBepcuteTckas
wanp, .1, aya. Ne 146

nno-

AyaouTtopusi Ana camocToATenbHon paboTbl CTyAEHTOB: cep-
Bep Ha 6ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wr,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 WwT., KOMMbIOTEPDI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTU NHTepHeT
n ¢ obecnevyeHnem JoCTyna K 3NEKTPOHHOM MHAOPMaLMOH-
Ho-o6pasoBaTensHoun cpege BI'Y

r. BopoHex, YHuBepcuTeTckas
Wwaap, .1, aya. 146

nno-
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dunsnka MIAM-cnucrem

YyebHas ayautopus Ans NpoBeAeHUst 3aHATUA NEKUMOHHOMO
TMNa - MyfnbTUMEeOunHbIN KabnHeT kadegpbl PrMNuUMI: cra-
LVOHAPHbIN MyNbTUMEMIAHbIN npoekTop Acer X125H — 1 wr.,
HOyTOYK emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas
wagp, 4.1, aya. Ne 218

nno-

JlTabopatopus u3nkn NonynpoBOAHUKOB: LUpoBbIE OCUUI-
norpadbl AKAIM 4115/4A (6 wT.), PyHKUNOHAmNbHbIE reHepa-
Topbl Rigol DG1022 (6 wT.), y4ebHbin komnnekc NI Elvis Il ¢
MO LabView, Multisim, aBTomaTnaMpoBaHHbIN NabopaToOpHbIN
CTeHA Ans uccnegoBaHna adhdoekta Xosnna, UCTOYHUKK nuTa-
Hua 13PP-30-30 (3 wr.), reHepaTtop curHanoB [4-153, kowm-
netoTepbl Pentium Dual Core (4 wrt.)

r. BopoHex, YHuBepcuteTckas nro-

wagp, 4.1, aya. Ne 138

Ayaoutopusi Ang camocTtoATenbHon paboTbl CTyAEHTOB: cep-
Bep Ha Oase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMMNbIOTEPDI
Pentium Dual Core - 2 wWT. , NOAKMOYEHHbIE K CETU NIHTEpHET
n ¢ obecnevyeHnem JoCcTyna K SNEKTPOHHOM MHGOPMaLMOH-
Ho-oGpasoBaTensbHom cpege BIY

r. BopoHex, YHuBepcuteTckas
wanp, 4.1, aya. 146

nno-

dunsnka I'IOBerHOCTeIZ N rPaHNYHbIX AB-

neHun

YyebHas ayautopus Ans NpoBeAeHUst 3aHATUA NEKUMOHHOMo
TMNa - MynbTUMeOunHbIN KabnHeT kadegpbl PrMNuUMI: cra-
LUWOHAPHbIN MyNbTUMEOMIHBLIN npoekTop Acer X125H — 1 wr.,
HoyT6yk emachines €510 — 1 wr.

r. BopoHex, YHuBepcuteTckas
waab, 4.1, ayg. Ne 218

nno-

YyebHas nabopaTtopusi BbIYUCIIUTENBHbLIX CUCTEM U MaTema-
TUYECKOr0 MOAENUPOBaHMKSA: cepBep Ha 6ase 2-x npoLecco-
poB Xeon E5-2620 v3. — 1 wr., komnbtoTepbl HP ProDesk 400
G6 SFF — 9 wr., komnbtotepsbl Pentium Dual Core - 2 wr.

r. BopoHex, YHuBepcuteTckas
wanpb, 4.1, aya. Ne 146

nno-

Ayauntopusi ons camMoCTOSITENbHOM paboTbl CTYAEHTOB: cep-
Bep Ha 0ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wr.,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KoMNblOTEPSI
Pentium Dual Core - 2 WT. , NOAKMOYEHHbIE K CETU NIHTEPHET
n c obecnevyeHnem JoCTyna K SNEKTPOHHOW MHAOPMaLMOH-
Ho-o6pasoBaTensHoun cpege BI'Y

r. BopoHex, YHuBepcuteTckas
wanp, 4.1, aya. 146

nno-

Y4yebHasa npakTuka no nonyyeHuo nep-
BMYHbBIX MPOdECCMOHANbHbIX YMEHUN U
HaBbIKOB, B TOM YMCIe MEPBUYHLIX YMe-

HUN "

HaBbIKOB

Hay4Ho-

YyebHas nabopaTtopusi BbIYUCIIUTENBHBLIX CUCTEM U MaTema-
TMYECKOTrO MOAENMPOBaHUA: cepBep Ha 0ase 2-x npouecco-
poB Xeon E5-2620 v3. — 1 wT., komnbtoTepbl HP ProDesk 400
G6 SFF — 9 wr., komnbtoTepsbl Pentium Dual Core - 2 wr.

r. BopoHex, YHuBepcuTeTckas
wanb, .1, aya. Ne 146

nno-




161

nccnenoBaTenbCKoON AeATENbHOCTH

AyaouTtopusi Ansa camocTosATenbHON paboTbl CTyAEHTOB: cep-
Bep Ha Oase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMMNbIOTEPDI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecnevyeHnem JOCTyna K 3NEKTPOHHOW WHOpMaLnoH-
Ho-ob6pasoBatenbHou cpege BI'Y

r. BopoHex, YHuBepcuteTckass nno-
wagp, 4.1, aya. 146

Mpoun3BoACTBEHHAs NpaKTuKa, TEXHOMO-
rmyeckas

JTabopaTtopumn 1 onbiTHoe nponssoactBo AO «HUNIT»: obo-
pyaoBaHue nabopaTopui U onbiTHoe npoussoacTeo AO
«HUNIT»

r. BopoHex, yn. Ctapbix 6onbLieBu-
KoB, 5

AyaouTtopusi Ans camocTosATeNbHOW paboTbl CTyAEHTOB: cep-
Bep Ha 0ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMMNbLIOTEPDI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecnevyeHnem JOCTyrna K SNEKTPOHHOW WHGOpMaLNOoH-
HO-ob6pasoBartenbHou cpege BI'Y

r. BopoHex, YHuBepcuteTckass nno-
waab, 4.1, ayg. 146

|_|pOI/I3BO}J,CTBeHHa$| NnpakTnka, Hay4yHo-
ncenegoBarteribCckada pa60Ta

Y4yebHo-uccnenoBaTenbckana nabopatopus NPOEKTUPOBaHUA
nHTerpanbHbiX cxem: y4ebHbii komnnekc NI Elvis || — 1 wrT.,
nporpaMmMmpyembiii LICTOMHUK nutanns QJ3003P — 1 wT.,
komnbtotep Pentium Duo Core — 3 wr.

r. BopoHex, YHuBepcuteTckass nno-
wanb, 4.1, aya. Ne 144

JTabopaTopusa MUKpPO- U HaHOAM3alHa B 3NTIEKTPOHUKE: KOMIMb-
toTepbl Pentium Dual Core (3 wrt.);

r. BopoHex, YHuBepcuteTckas nno-
wagb, 4.1, aya. Ne 140

JTabopaTopusi yHKUMOHaNbHbIX HAHOMaTtepuanos: AHanusa-
TOp pa3mepoB HaHo4vacTuy Photocor Mini — 1 wT.; aHanutn-
yeckne Becbl VIBRA HT 84RCE - 1 wr.; ynbTpasBykoBOW
ancnepratop Y3[1-0,063/22 — 1 wT.; MUKpOMHTEPGEPOMETP
MUN4 — 1 wT.

r. BopoHex, YHuBepcuteTckas nro-
waap, a.1, nad. Ne 55

JlabopaTtopusi HaHockonun n HaHotexHonorun LIKMHO BIY:

r. BopoHex, YHuBepcuteTckas nrno-

CKaHMpyIoLLni 30H10BbIN MWKPOCKON Femtoscan | wagb, 4.1, nad. Ne 142
001,ckaHmpyowmin 3oHA0BbLIN MUKpockon Solver P47Pro;
JlabopaTopun  TeXHONMOrM4eckMx nNpakTMKyMoB Kadeapsl | r. BopoHex, np. Pesontouunn, 24, kop-

®rrMuM3: YcrtaHoBka BakyymMHOro HanbiieHns YBH-2H — 3
WT., NnabopaTtopHbln MakeT AMPPY3NMOHHON neum — 3 LWrT.;
neyb ANA TEPMUYECKOrO OKMCIEHMA MaTepuanoB «M3onpuH»
- 1 wT.; nabopaTopHbIN MakeT YCTAHOBKU AOf1S MU3MEepeHusi
yAENbHOro COMpOTMBAEHUS NOMYNPOBOAHMKOB — 1 LWIT., MUK-
pockon MUN-4 — 1 wrt., annuncomeTp 3-3 — 1 WT.

nyc 3, k. Ne 109, 126

JTabopaTopusi nNasmMeHHON TEXHOSOMUN B MUKPOISEKTPOHMKE:
JlabopaTopHbI MakeT YCTaHOBKN PaguKanbHOro TpaBfeHus —

r. BopoHex, YHuBepcuteTckas nno-
wagb, g.1, ayag. Ne 17
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1wT., NnabopaTopHbIi MakeT YCTaHOBKM MIa3MOXMMUYECKOrO
TpaBneHmst — 1wWT., NnabopaTopHbiA MaKeT YCTAHOBKM peak-
TMBHOIO MOHHO-MSIA3MEHHOIo TpaBneHus — 1 WT., MUKPOCKON
MUN-4 — 1 wT., mmukpockon MBC-1 — 1 wWT., BECbI aHaNUTU4e-
ckue BJTAO-200 — 1 wr.

JTabopatopun 1 onbitTHoe npomssogcTeo AO «HUNST», AO
«B3IMM-C», AO «KTL», AO «MunaHap»

r. BopoHex, yn. Crapbix BonbLiesu-
KOB, 5;
r. BopoHex, JleHuHCKMA npocnekT,
119,a;
r. BopoHex, JleHuHCKMA npocnekT,
43,a

AyauTtopusi Ans camocTosATeNbHOW paboTbl CTyAEHTOB: cep-
Bep Ha 0ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KoMNblOTEpPSI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecnevyeHnem JOCTyna K SNEKTPOHHOW WHGOpMaLVoH-
HO-ob6pasoBartenbHou cpege BI'Y

r. BopoHex, YHuBepcuteTckass nno-
waab, 4.1, aya. Ne 146

lMpon3BoOACTBEHHAA NpakTuMka Mo nony-
YeHMo npodeccnoHanbHbIX YMEHUN W
onbiTa NpodeccrMoHanbHON OeATeNbHO-
CTM1, NPOEKTHO-KOHCTPYKTOPCKas

YyebHo-uccnenoBaTenbckan nabopatopus NpOeKTUPOBaAHUSA
nHTerpanbHblX cxem: y4ebHbii komnnekc NI Elvis || — 1 wrT.,
nporpaMmMmmpyembii ICTOYHUK NutaHna QJ3003P — 1 wr.,
komnbtoTep Pentium Duo Core — 3 wr.

r. BopoHex, YHuBepcuteTckass nno-
wanb, 4.1, aya. Ne 144

AyaouTtopusi Ana camocTodTenbHon paboTbl CTyAEeHTOB: cep-
Bep Ha 0ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KoMNblOTEPSI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecneveHnem AOCTyrna K SNEKTPOHHOM WHGOpMaLMOH-
Ho-ob6pasoBatensHoun cpege BI'Y

r. BopoHex, YHuBepcuteTckas nno-
waap, 4.1, aya. 146

Mpon3BoACTBEHHAs NpaKTuKa, npeaan-
nromHas

YyebHo-uccnegosaTtenbckaa nabopaTopusa MNpPOEeKTUpOBaHMUS
MHTEerpanbHbix cxeM: y4ebHbin komnnekc NI Elvis I — 1 wr.,
nporpaMmmMmmpyemblii ICToYHKK Nutanna QJ3003P — 1 wr.,
komnbtotep Pentium Duo Core — 3 wr.

r. BopoHex, YHuBepcuteTckas nno-
wanp, .1, aya. Ne 144

JTabopaTopusa MUKPO- M HaHOAM3alHA B 3NTIEKTPOHUKE: KOMMb-
totepbl Pentium Dual Core (3 wr.);

r. BopoHex, YHuBepcuTeTckas nno-
Wwagb, 4.1, aya. Ne 140

JTabopaTopusi yHKUMOHaNbHbIX HAHOMaTepuanos: AHanusa-
Top pasmepoB HaHouvacTtuy Photocor Mini — 1 wT.; aHanuTu-
yeckne Becbl VIBRA HT 84RCE - 1 wr.; ynbTpasBykoBOW
ancnepratop Y3[1-0,063/22 — 1 wT.; MUKpOMHTEpPdEpOMETP
MUN4 — 1 wr.

r. BopoHex, YHuBepcuteTckas nno-
wagb, 4.1, nabd. Ne 55
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JlaBopaTopun  TEXHONMOrMYEeCcKMX MpPaKTUKYMOB  Kadenpbl
®rNruM3: yctaHoBka BakyyMHOro HanbineHust YBH-2H — 3
WwT., nabopatopHbIn MakeT AMddY3MOHHOM neun — 3 WrT.;
neyb ANs TEPMUYECKOrO OKMUCIEHMA MaTepuanoB «M3onpuH»
- 1 wT.; nabopaTopHbI MaKeT YCTaHOBKM ANA WU3MEPEHMS
yAENbHOro COMPOTUBMEHUS NOMYNPOBOAHUKOB — 1 WIT., MUK-
pockon MUN-4 — 1 wr., annuncomeTtp 3-3 — 1 Wr.

r. BopoHex, np. PeBontounu, 24, kop-
nyc 3, k. Ne 109, 126

JTabopaTopus nnasmeHHOM TEXHOMNOIMU B MUKPOSNEKTPOHWKE:
JTabopaTopHbIN MakeT YCTaHOBKN PagMKanbHOIoO TpaBrieHust —
1wT., NabopaTopHbIA MaKeT YyCTAHOBKU MIIa3MOXUMUYECKOTO
TpaBneHnss — 1wT., NnabopaTopHbLIN MaKeT YCTaHOBKM peak-
TMBHOIO MOHHO-MSIA3MEHHOro TpaBneHus — 1 WT., MUKPOCKON
MWUWN-4 — 1 wr., mukpockon MBC-1 — 1 wrT., BECbl aHANUTHYe-
ckme BJTAO-200 — 1 wr.

r. BopoHex, YHuBepcuteTckas nro-
wagb, 4.1, aya. Ne 17

JTabopaTopun 1 onbiTHoe npomnssoacteo AO «HUNST», AO
«B3IMM-C», AO «KTU», AO «Munangp»

r. BopoHex, yn. Ctapbix Bonbluiesu-
KoB, 5;

r. BopoHex, JleHuHCKMA npocnekT,
119,3a;

r. BopoHex, JleHuHCkMA npocnekT,
43,a

Ayaoutopusi Ang camocTtodTenbHon paboTbl CTyAEHTOB: cep-
Bep Ha 0ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KOMNblOTEPSI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecneveHnem AOCTyna K SNEKTPOHHON WHOpMaLnoH-
Ho-ob6pasoBatensHoun cpege BI'Y

r. BopoHex, YHuBepcuteTckas nno-
waap, 4.1, aya. 146

MoaroToBKka K 3aliuTe 1 3alumTa Bbl-
MYCKHOW KBanupukaunoHHon paboThbl

MynbTumeaunHeln kabuHeT kadegpbl OIMMMI: cTtaumoHap-
HbIN MyNbTUMeaUHbLIN npoekTop Acer X125H — 1 wWwT., HOYT-
Oyk emachines €510 — 1 wT., 9KpaH

r. BopoHex, YHuBepcuteTckas nno-
waap, 4.1, aya. Ne 218

Ayautopust ona camocTosiTeNbHOM paboTbl CTYAEHTOB: cep-
Bep Ha 6ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 WwT., KOMMbIOTEPLI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTU NHTepHeT
n ¢ obecnevyeHnem J0OCTyna K SNEKTPOHHOW MHAOPMaLMOH-
Ho-obpa3soBartenbHou cpege BI'Y

r. BopoHex, YHuBepcuteTckas nno-
wanpb, 4.1, aya. Ne 146
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YyebHas ayautopusa Anst NpoBeAEHUs1 3aHATUA NEKUMOHHOro | r. BopoHex, YHuBepcuteTckasa nno-
TMNa - MynbTUMeOunHbIN KabunHeT kadenpbl PrMMMI: cra- | wagp, 4.1, aya. Ne 218
LVOHAPHbIN MyNbTUMEMIAHbIN npoekTop Acer X125H — 1 wr.,
HoyTbyk emachines €510 — 1 wrT.; y4ebHbIn punbm «Ha nyTn
BHOHAHOANEKTPOHVKA K HQHOTEXHONOrNsM»
Ayautopust ons camocTosiTeNbHOW paboTbl CTYOEHTOB: cep- | r. BopoHex, YHuBepcuteTckast nno-
Bep Ha 6ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wr., | wagp, A.1, aya. 146
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 WT., KOMMbIOTEPLI
Pentium Dual Core - 2 wWT. , NOAKMOYEHHbIE K ceTU NHTEepHeT
n ¢ obecnevyeHnem JoOCTyrna K SNEKTPOHHOW WHGOpMaLnoH-
Ho-oGpasoBaTensbHom cpege BIY
YyebHas ayautopusa Anst NpoBeAEHUst 3aHATUA NEKUMOHHOro | r. BopoHex, YHuBepcuteTckasa nno-
TMNa - MyfbTUMEeOunHbIN KabunHeT kadenpbl PMMMMI: cra- | wagp, 4.1, aya. Ne 218
UVMOHApPHbIN MyNbTUMEeOUNHbIN npoekTop Acer X125H - 1
LWT., HOYTOYK emachines €510 — 1 wr.
YyebHas nabopatopus BblMUCIIMTENBHBIX CUCTEM U MaTema- | . BopoHex, YHuBepcuteTckasd nno-
TMYECKOro MOAENMPOBaHUA: cepBep Ha 0ase 2-x npouecco- | wagp, 4.1, aya. Ne 146
poB Xeon E5-2620 v3. — 1 wr., komnbtoTepbl HP ProDesk 400
G6 SFF — 9 wT., koMmnbtoTepbl Pentium Dual Core - 2 wr.
MpPUBOPHO-TEXHONOMMYECcKkoe  MPOeKTU- J'IaGopaTopmg MUKPO- U HaHOOM3aMHa B 3NIEKTPOHUKE: KOMMb- | . BopoHex, YHuBepcuTeTckasa nno-
pOBaHWE  BMEMEHTOB  WHTerpanbHbix | 'OTEPb! Pentulum Dual Core (3 wrt.); y4ebHbin punem «Mwp | waap, 4.1, ayg. Ne 140
CXEM BMPTYanbHOW 3NIEKTPOHUKM»

Jlabopatopuu 1 onbiTHoe npoussoacteso AO «HUNIT»

r. BopoHex, yn. Crapbix BonbLiesu-

KoB, 5

Ayauntopusi ons camMoCTOSITENbHOM paboTbl CTYAEHTOB: cep-
Bep Ha 0ase 2-x npoueccopoB Xeon E5-2620 v3. — 1 wrT,,
komnbtoTepbl HP ProDesk 400 G6 SFF — 9 wT., KoMNblOTEPSI
Pentium Dual Core - 2 WT. , NOAKNIOYEHHbIE K ceTn NHTepHeT
n ¢ obecneveHnem AOCTyrna K SNEKTPOHHOW WHGOpMaLVOoH-
Ho-o6pasoBaTensHou cpege BIY

r. BopoHex, YHuBepcuteTckas
waap, 4.1, aya. 146

nno-
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MpunoxeHue 8

KagpoBoe obecneyeHne obpasoBaTenibHOro npowecca

K peanusauuun obpasoBaTtenbHOro npowuecca npuenevyeHo 40 Hay4yHo-Negarornyecknx paboTHUKOB.

Hona HIMP, umetowmx obpasoBaHme (y4eHyo CTeneHb), COOTBETCTBYHOLLEE NPOUNI0 NpenogaBaemMon ANCUMNIINHLI B 00WweM Ync-
ne paboTHMKOB, peanu3yrLmMx JaHHY0 obpa3oBaTenbHyo nporpammy, coctaesnseT 92 %.

Hona HIP, nmetowmx yyeHyto cteneHb n(unu) yyeHoe 3eaHune coctasnset 95 %, u3 Hux gonsa HIP, nmerowmx y4yeHyto cTeneHs
AOKTOpa Hayk n(unu) 3eaHue npodeccopa 18%.

Hona paboTHMKOB M3 yucna pykoBoauTenen n paboTHUKOB opraHu3auumn, OeATenbHOCTb KOTOPbIX CBA3aHa C HanpasBreHHOCTbIO
obpasoBaTenbHON NporpaMmmbl (MMEKLLMX CTaX npakTudeckon paboTbl B AaHHOW npodeccuoHanbHom obnactn He MeHee 3-X NeT) co-
ctaBnget 11%.

KBanudukaums Hay4HO-negarorm4eckmx paboTHUKOB COOTBETCTBYET KBanM(UKALWMOHHBIM XapakTepucTukam, YCTaHOBMEHHbIM B
EovHom kBanuurkaumMoHHOM CripaBoYHMKE OOSMKHOCTEN PYKOBOAUTENEW, CNeunannuctoB 1 criyxalumx n npodeccnoHansHblM ctaHaap-
Tam (Npu Hanuuun). Bce HayyHo-negarornyeckne paboTHUKM Ha perynsapHoOM OCHOBE 3aHMMAlTCH Hay4YHO-MEeTOAUYECKOW OeATeNbHO-
CTbiO.



