MNHOBPHAYKN POCCUK
OEAEPAITBHOE MOCYAAPCTBEHHOE BIOKETHOE OBEPA3OBATENBHOE YYPEXXIEHUE
BbICLLEIO O5PA30BAHUA

“BOPOHEXXCKWW rOCYJAPCTBEHHbIA YHUBEPCUTET”
(®rBOY BO «BIY»)

YTBEPXOEHO
YyeHbim coBeTtoMm PIBEOY BO «BlY»

oT . .20 r. npotokosi Ne

OcHoBHast obpa3oBaTenbHas nporpamma
BbiCLuero o6pasoBaHus

HanpaBneHne nogrotoBku
03.03.03 Pagnodunsuka

Mpodmnb NOAroTOBKM
MuKpO3aneKTpoHMKa U NoNynpoBOAHUKOBbIE NPUoopbI

Bug nporpammbl
Akagemunyeckun 6akanaBpuar

KBanudukaums - 6akanaBp

dopma oby4eHnsa - oyHas

Mog Havana noarotoBku: 2020

COMAaCOBAHD
MNpegcTagHTens(M) pabaTonaTens;

i e il

; ,GE;F(H{:C.'JH:- e 5
Al R & ¢

5

modnucy] G0

Boponex 2020 Tiwogee-Coops2 / :



YTBepxaeHune nameHenun B OOIN ana peanusauun B 20__ /20 y4yeOGHOM roay

OOIT nepecmoTpeHa, obcyxaeHa n ogobpeHa ansa peanusaumm B 20 /20 y4ebHOM roagy Ha
3acefaHum YyeHoro coseTa yHuBepcuteta _ . .20 r. npoTokon Ne

3amecTtutenb npeacenarens YyeHoro copeta ®rbOY BO «Bl'Y»
E.E. YynanguHa

20 T

YTBepxaeHne nameHeHun B OOIN ana peanusauun B 20___ /20 y4yeOGHOM roay

OOIT nepecmoTpeHa, obcyxaeHa n ogobpeHa ansa peanusaumm B 20 /20 y4ebHOM roagy Ha
3acefaHum YyeHoro coseTa yHuBepcuteta _ . .20 r. npoTokon Ne

3amecTtutenb npeacenarens YyeHoro copeta ®rbOY BO «Bl'Y»
E.E. YynanguHa

20 T

YTBepxaeHne nusmeHeHun B OOl ansa peanusauum B 20__/20__ y4ye6HOM roay

OOIT nepecmoTpeHa, obcyxaeHa n ogobpeHa ansa peanusaumm B 20 /20 y4ebHOM roagy Ha
3acefiaHum yyeHoro coseTta yHuBepcuteta _ . .20 r. npotokon Ne

3amecTtutens npeacenarens YyeHoro copeta ®rbOY BO «Bl'Y»
E.E. YynanguHa




COJAEPKAHUE

1.

O0wme nonoxeHus

1.1. OcHoBHas o6pasoBaTenbHas nporpamma 6akanaespuaTa, peanuayemas
OIrb0Y BO «Bl'Y» no Hanpasnenuto noarotoBku 03.03.03 «Pagmodmsmkar,
npodunb «MUKPOINEKTPOHMKA 1M NOSTYNPOBOAHUKOBbLIE NPUBOPHI»

1.2. HopmaTtumBHble AoKyMeHTbl ansa paspaboTtkm OOl 6akanaBpuaTta nNo Hanpaene-
Huto nogrotoekn 03.03.03 «Pagnodumsmkar

1.3. O6wan xapakrepucTmka OCHOBHOM obpasoBaTenibHOM NporpamMmbl BbiCLLEro 06-
pasoBaHus

1.4. TpeboBaHus K abUTypueHTy

O 11&)|

. XapaktepucTtuka npogeccnoHanbHon gesatensHocTn BbinyckHuka OOl 6akanaspua-

Ta no HanpasneHuto nogrotoekn 03.03.03 «Pagnodumsmkar

2.1. O6bnacTtb NpoeccnoHanbHON AEATENBHOCTM BbINYCKHMUKA

2.2. O6bekTbl NPOdECCUOHANBHON SEATENbHOCTU BbIMYCKHUKA

2.3. Buabl npodeccnoHanbHoW AeaTenbHOCTUN BbINYCKHUKA

2.4. 3agaym npodeccrmoHanbHoM AeaTenbHOCTWN BblMyCKHUKA

. Mnanupyemble pesynbtatbl ocBoeHus OOl

N[OOI O

AW

. [IOKyMEHTbI, pernameHTUpyoLmne CoaepKaHue U opraHusauuio o6pasoBaTenbHOro

npouecca npu peanusaumm OOl GakanaBpuata MO HaNpaBnNeHUKO MOArOTOBKM
03.03.03 «Pagmnodumaunka»

4.1. KaneHgapHbIn y4e6HbIn rpaduk.

4.2. YyebHbI nnaH

4.3. AHHOTauumn paboynx nporpamm AMCLUMNIKH (Moaynewn)

4.4. AHHOTaUMK NporpamMmm y4ebHOM 1 NPON3BOACTBEHHOM NPaKTUK.

||V |©

. ®akTnyeckoe pecypcHoe obecneyeHne OOIT GakanaspuaTta nNo HanpaBfEHUO NOLro-

ToBkn 03.03.03 «Pagnodumsmkar

. Xapaktepuctuka cpefbl By3a, obecneuyvBatoias passButue obLLeKyNbTYPHbLIX U CO-

LManbHO-NTIMYHOCTHbLIX KOMAETEHLNI BbIMYCKHUKOB.

13

HopmaTmBHO-MeTOAN4YECKOE obecnevYeHne CUCTEMbl OLEHKM KadecTBa OCBOEHUSA
obyvarowmmmca OOl 6akanaspuata no HanpasneHuto nogrotoskn 03.03.03 «Pa-
anodgunamvka

14

7.1. TeKyLwMn KOHTPOSb YyCNEBAEMOCTM 1 MPOMEXYTOYHAA aTTecTaums

14

7.2. l'ocypapcTBeHHas utorosasi atrectaums soinyckHuko OOl 6akanaspuarta

14

. ,El,pyrme HOpMaTMBHO-MeTOOUYECKME OOKYMEHTbl U Matepuarnbl, obecneunBatome

Ka4yeCTBO NOoAroToBKU o6yqarou.|,v|xc;|

16




1 O6wme nonoxeHus

1.1. OcHoBHas oOpa3oBaTenbHasaA nporpaMmma akagemmyeckoro 6akanaspuaTta, pea-
nnsyemaa @dreoy BO «Bl'Y» no HanpaBneHuto nogrotoBku 03.03.03 «Paguodmsukay,
npodunb «MUKPOINEKTPOHMKA U NOSTYNPOBOAHUKOBLIE NPUOOPLI»

Ksanndumkaumsa, npucsanBaemas BbiNnyCKHMKaM — 6akanaBp

OcHoBHas obpasoBaTenbHasa nporpamma, peanu3yemasa B BopoHeXckom rocyaapcTBeH-
HOM YyHuBepcuteTe no HanpasrneHuo nogrotoskn 03.03.03 «Pagmodumsunka» no npodousto
«MuKpoanekTpoHmka 1 nonynpoBOAHMKOBbIE Npubopbl», NpeactaBnseT cobon cuctemy OoKy-
MEHTOB, pa3paboTaHHyl0 C y4yeToMm TpeboBaHUN pbiHKa Tpyaa, Ha ocHoBe defeparnbHOro rocy-
AapCTBEHHOro obpas3oBaTenlbHOro CTaHg4apTa NO COOTBETCTBYHOLWEMY HanpaBfeHUo NoaroToB-
Kn Bbicwero obpasosaHusa (ProcC BO).

OOl BO pernameHTUpyeT Lenu, oXugaemble pesynbTaTtbl, COAepXaHue, YCNoBUS U
TEeXHONormmM peanusaumm obpasoBaTesibHOro npoLuecca, OLeHKy KavyecTBa NoLroTOBKM BbIMyCK-
HWKa NO AaHHOMY HanpaBfeHW0 MNOArOTOBKM M NPOdUno 1 BKIoYaeT B cebsa: y4ebHbIi nnaH,
paboune nporpaMmbl y4eBHbLIX KYpCOB, NpeaMeToB, AUCUMNIIMH (MOAynen) n apyrue martepma-
nbl, obecneunBaroLe Ka4eCcTBO NOAroTOBKM OByYaloLWMXCs, a Takke nporpammbl y4ebGHON n
NPOU3BOACTBEHHbIX MPAKTUK, KaneHOapHbln y4ebHbl rpadmk M mMetoanveckme martepuvansl,
obecneynBaroLLne peanmsaunio COOTBETCTBYOLLEN 0Bpa3oBaTeIbHON TEXHOSOMMN.

OcHoBHbiMM  nonb3oBatenamu OOl aBnalTCA: pPyKOBOACTBO,  NpodeccopcKo-
npenogaBaTenbCKUn cocTaB U CTyaeHTbl BIY; rocyaapCTBeHHble aTTeCcTauMoOHHbIE N 3K3aMme-
HaUWOHHbIE KOMUccuM; obbeanHeHus cneunanuctoB M paboTtogaTtenen B COOTBETCTBYHOLLEN
chepe npodeccnoHanbHOM OeATENbHOCTU; YNONHOMOYEHHbIE rOCYy4apCTBEHHbIE OpraHbl UC-
NMONHUTENBHOW BIlACTW, OCYLLECTBNAIOLIME aKKpeauTauuio M KOHTPOSlb KayecTBa B cuUcTeme
BbICLLEro o6pa3oBaHus.

1.2. HopmaTtuBHbIe AOKYMeHTbl Ans pa3pabotku OOIl 6akanaBpuata no Hanpasne-
Huto nogrotoBku 03.03.03 «Paguodunsmnkar

HopmaTuBHyo npaBoByto 6a3y paspabotkm OOl akagemudeckoro 6akanaspuaTta no
HanpasneHuto nogrotoskn 03.03.03 «Pagnodumsnka» no npodpuno « MMKpOIneKTpoHnKa n no-
NynpoBOAHMKOBbIE NPUOOPLI» COCTaBMAIOT:

- ®depepanbHbIn 3akoH Poccuinckon ®epepaumm ot 29.12.2012, Ne 273-03 «O6 obpaso-
BaHun B Poccunckon ®epepauuny (C nocnegyrowmumMmm M3aMeHEHNAMN U AOMNONTHEHUSAMN);

- YctaB degepanbHOro rocyaapCTtBEHHOro GoaKkeTHOro obpasoBaTenbHOM0 yYpexaeHus
BbiCLIEro obpasoBaHns «BopoHEXCKUIN rocyaapCTBEHHbIN YHUBEPCUTETY», YTBEPXKAEHHbLIA NpU-
ka3 MuHobpHaykm Poccumn ot 04.09.2015 Ne977;

- ®egepanbHbIn rocygapcTBeHHbIM obpasoBaTtenbHbin ctaHgapT (PrOC) no HanpaeneHuto
nogrotoBkn 03.03.03 «Pagunodmsmka» Bbicluero o6pa3oBaHusl, YTBEPXKAEHHbLIN MPUKA30OM
MuHuctepcTBa obpasoBaHuna n Hayku Poccunckon ®egepaumm ot 12.03.2015, Ne225;

- Mpuka3a MwuHoB6pHaykm Poccum ot 19.12.2013 Ne1367 «O6 yTtBepxaeHun [Mopsagka
opraHu3aumMm W OCyLLeCcTBNeHus obpasoBaTenbHOM AeATENbHOCTU No obpasoBaTernbHbIM
nporpaMmamMm  Bbicllero obpasoBaHuss — nporpammam Gakanaspuarta, nporpaMmmam
cneunanuTeTa, nporpaMmmamM MarmcTpaTypbl».

MoaroToBka BeAETCHA B COOTBETCTBUMN:

— nuueHsvnen depepanbHoOM cnyxbbl No Hags3opy B cdepe obpasoBaHMA U HayKu
otr 10.11.2015 Ne 3451-06 cepum 90J101 Ne0008772, per. Ne1841, cpok pencteus -
6eccpoyHo;

—  pelueHnaMM YYeHOoro coBeTa yHMBepcuTeTa.

Kpome Toro, nokanbHbIMM akTamu o opraHnsaunm y4ebHoro npowecca aBnaTCA:

- y4ebHbIN nnaH noarotoBku OakanaspoB no HanpaeneHuto 03.03.03 «Pagunodunaunkar
npocomnsa  «MWKpOINeKTpoHMKa M MOMynpOBOAHMKOBBIE NPUOOPbLI», YTBEPKAEHHBLIN YUYEHBLIM
coBeTOM chuamyeckoro cakynbteta, npoTokon Ne3 ot 25.04.2019;



- ctaHgapt CT BI'Y 2.1.02 - 2015 Cwucrema meHemxmeHTa kayecTtsa. ['ocyaapcTBeHHas
ntorosasi atrectaumsi no obpasosaTernbHbIM NporpaMMaM BbiCLLEro obpas3oBaHust — nNporpam-
mam 6akanaBpuaTa, nporpaMmamM creunanuteta v nporpammam marucrtpatypbl. Obwue Tpe-
B6oBaHMA K coaepXaHnio 1 NopsSAO0K NPOBeaeHUS.

1.3. O6wan xapakTepucTMka OCHOBHOW OOpa3oBaTesibHOM NporpamMmmbl BbiCLlero o6-
pa3oBaHus

1.3.1. Uenb peanusauumn OOI

OOl BO no Hanpasnexuto nogrotoskn 03.03.03 «Pagnodumsnka» nmeet ceoen Lenbio
passuTne y oby4varolmnxcs NUYHOCTHBLIX KayecTB, a Takke hopMumpoBaHME OOLLEKYSbTYPHbIX
yHMBepCanbHbIX (0BLWeHayYHbIX, COUNanbHO-ITIMYHOCTHbBIX, MHCTPYMEHTarbHbIX) 1 npodeccuo-
HarnbHbIX KOMNETeHUMI B cooTBeTCTBMM ¢ TpeboBaHnamm ®IrOC BO no gaHHOMY HanpasfeHuto
NOAroTOBKM.

B obnactn Bocnutanumsa uensto OOl no HanpaeneHuto nogrotoBkm 03.03.03 «Paguodu-
3uKa» ABngeTca (popmMmpoBaHMe COUMANbHO-IIMYHOCTHBIX KayeCTB CTYAEHTOB: LeneycTpem-
NIEHHOCTUW, OPraHN30BaHHOCTU, TPYAONOMS, OTBETCTBEHHOCTM 3a KOHEYHbIA pe3yrbTaT CBOEN
npodeccnoHanbHON OeATENbHOCTU, FPa4aHCTBEHHOCTU, YMEHMIO paboTaTb B KOMNEKTUBE,
KOMMYHMKabenbHOCTU, TONEPaHTHOCTU, NOBbILLEHNE NX OBLLEN KyNbTYpbl.

B obnactu oby4enus uensto OOI BO no HanpaBnenuto noarotoBkm 03.03.03 «Paawmo-
dusnka» aBnAeTca nonyyvyeHne yHaameHTanbHbIX 3HAHUA NO AUCUUNNIMHAM OBLLEHaY4YHOro U
NpodeCcCnoHanbHOro UMKMOB, a Takke yrnybneHHoro npogeccuoHansHoro obpasoBaHusi, nos-
BONAOLWEro BbINYCKHMKY O6nagaTb YHMBEpPCanbHbIMW M NpeaMETHO-CNeunann3npoBaHHbIMM
KOMMNeTEeHUMAMM, CNOCOBCTBYOWMMN €ro couunanbHOM MOBUNBHOCTU M BOCTPEOOBAHHOCTU Ha
pblHKE Tpyaa, obecneymBaloLLMMM BO3MOXHOCTb BbICTPOro 1 CaMOCTOSATENbHOIO NpnobpeTeHns
HOBbIX 3HAHWN, HEOBXOANMbLIX ONA aganTauun 1 ycnewHom npodeccmoHanbHON AeATeNbHOCTM
B 0611aCTN SNEKTPOHUKN N HAHOSNEKTPOHUKM.

1.3.2. Cpok ocBoeHust OOI

Cpok ocBoeHusi OOl BO no Hanpaenenuto nogrotoskn 03.03.03 «Pagnodmsunka» -
4 ropa. Popma obyveHuss — ovHas.

1.3.3. Tpyaoemkoctb OOI

TpyaoeMKoCcTb 0cBoeHus ctyaeHToMm gaHHon OOl BO 3a Becb nepuog oby4veHust B co-
otBeTcTBUM ¢ ®IOC BO no gaHHOMy HanpasneHuto coctasnseT 240 3a4eTHbIX eguHul n
BKMOYaeT BCe BUObl ayAUTOPHOW U CaMOCTOATENbHOM paboTbl CTyAeHTa, NpPakTUKM U BpeMms,
OTBOAMMOE Ha KOHTPOrib KavyecTBa ocBoeHus ctyaeHtom OOl BO.

MwuHMManbHbIN 00 BbEM KOHTAKTHOM paboTbl — 3914 yaca.

1.4. TpeboBaHMA K aOUTYpPUEHTY

Ansa ocsoeHus OOl BO nogrotoeku 6akanaBpa abuTypueHT OOMMKEH UMEeTb LOKYMEHT
rocygapcrTBeHHoro obpasua o cpegHem (nonHom) obuiem obpasoBaHMM unu cpegHem npodec-
CMOHanbLHOM obpasoBaHuu.
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2. Xapaktepuctuka npocgeccmoHanbHoun aesaTenbHOCTU BbinyckHMka OOl 6akanaBpuata
no HanpasneHuto noarotoeku 03.03.03 «Paguodunsmnkar

2.1. O6nactb npodeccnoHanbLHON AeATEeNIbHOCTU BbiMyCKHUKA

B cootBetctBun ¢ ®IrOC BO noarotoBkm no gaHHomy Hanpasnenuto 03.03.03 «Paawmo-
dusnka» obnacTtblo NpodeccnoHanbHon aeatenbHocTM 6akanaeBpa SABNAETCA pelueHue npo-
6nem, TpebyroWwmnx NpUMMeHeHns yHAaMeHTanbHbIX 3HaHMM B 0bnactn pagnodusnkm - camo-
CTOATENbHOM 0BNnacTn 3HaHWA, OXBaTbIBAKOLLEN M3YYEHNE N MPUMEHEHUE INEKTPOMArHUTHbIX
konebaHnin 1 BOJSH, a Takke pacnpoCTpaHeHue pPa3BUTbIX MNP 3TOM METOLOB B APYrnX Haykax
(anexkTpoHMKa, ONTMKa, aKyCTUKa, UH(POPMALNOHHbIE TEXHOMOMMM N BbIMUCNIUTENBHAS TEXHUKA);
crneuvanmsaumio Ha TenekoMMyHUKaumsax, CBA3n, nepenade, npueme n obpabotke nHpopma-
UUK; NnpuMeHeHne nNpodeccMoHanbHbIX KavyecTB B 0buieobpasoBaTenbHbiX, NpodeccuoHanb-
HbIX 0B6pasoBaTenbHbIX U BbICLLIMX OB6pa3oBaTeribHbIX OpraHn3aumnsx.

BeinyckHuk HanpasneHna 03.03.03 «Paguodusmka» no npounto « MMKpoanekTpoHuka u
NoNynpOBOAHMKOBbIE NPUOOPLI» MOXET OCYLLECTBAATb NPOPECCUOHaNbHYI0 AEeATENbHOCTb Ha
MPOMBILLNEHHbIX  NPEeanpuUAaTUAX  pasnuyHbix  ¢GOopM  COBCTBEHHOCTM U B Hay4HO-
nccnenoBaTenbCKUX OpraHuM3aumsx, 3aHMMarLWMXCa uccnegoBaHneM, NPon3BOACTBOM U SKC-
nryataunen matepuanoB 1 U3gennin SNEeKTPOHHON TEXHUKN.

2.2. O6bekTbl NpodeccnoHanbLHON AeATEeNbHOCTU BbINyCKHUKA

Ob6bekTamun npodeccuoHanbHOM AeATeNbHOCTM BbiMyCKHMKA Mo npodunio «Mukpoanek-
TPOHMKa M NOMNynpoBOAHMKOBLIE Npubopbl» B cootBeTcTBUM ¢ PIOC BO no gaHHoMy Hanpas-
NEeHVIO NOArOTOBKM SABMAIOTCA BCe BUAbI HAbnogarwmnxca B npupoae Musnyeckmx SiBfieHnn u
ob6bekToB, 0bnagarLLmnx BONTHOBOW UNKU kKonebaTtenbHOM NPUPOAON, a Takke MeTofbl, anropuT-
Mbl, NPMBOpPbI N YCTPONCTBA, OTHOCALLMECS K 0BnacTy npodeccnoHanbHOM OEATENBHOCTH.

2.3. Buabl npodeccrmoHanbHOM AeATEeNIbHOCTU BbINYCKHUKA

B cootBetctBuM ¢ ®rOC BO no HanpasneHunto 03.03.03 «Paguodmsnka» BbINyCKHUK
noaroToBneH no npodunto « MMKpO3INekTpoHMKa U NoNynpoOBOAHNKOBbIE NPUGOPbLI» K OCHOBHO-
My BUAY NpodeccrnoHarnbHOM eATeNIbHOCTU - HAayYHO-UCCeL0BaTEeTbCKON.

2.4. 3apaun npodreccMoHanbHOM OEeATEeNIbHOCTU BbINYCKHMKA

bakanasp no Hanpasnenuto nogrotoskn 03.03.03 «Pagunoduaumka» npodpuns «Mukpo-
3NEKTpPOHMKa M NONyNpOBOAHUKOBbIE MpMbOpbI» OOMMKEH pelaTtb cnegyowme npodeccuo-
HamnbHble 3aJadn B COOTBETCTBMM C BMAAMM NpodrecCUoHanbHON gesaTenbHOCTU n 6akanasp-
CKOW MporpamMmmMom:

Hay4Ho-uccriedogamersibckasi 0esimesibHoCMb:

— aHanu3 Hay4YHO-TEXHWYECKON WHGOPMaUnUnN, OTEYECTBEHHOrO M 3apybexHoro onbita Mo
TemaTuke uccnenoBaHus;

— MaremMaTuMyeckoe MoAenMpoBaHWE 3MNEKTPOHHbIX NPMOOPOB, CXEM U YCTPOWCTB PasfiMyHOro
PYHKUNOHANBHOrO HasHayeHna Ha 0ase CTaHAapTHbIX MakeToB aBTOMATU3NPOBAHHOMO
NPOEKTUPOBAHWS;

— yyacTMe B MNI@HMPOBAHWM W MNPOBEAEHMM IKCMEPUMMEHTOB MO 3afaHHOM MeToauke,
obpaboTka pes3ynbTaToB C MPUMEHEHNEM COBPEMEHHbLIX WH(OPMALNOHHbBIX TEXHOMOrM1M m
TEXHUYECKUX CPeaCTB;

— noaroToBka W cocTaBrneHne 0630poB, pedepaToB, OTYETOB, Hay4YHbIX MNybGnMkauum wu
AOKNagoB Ha Hay4YHbIX KOH(pEepeHUMSX N ceMUHapax;

— opraHuMsaumss 3awuTbl OOBEKTOB WHTENNEKTyanbHOWM COGCTBEHHOCTM U pe3ynbTaToB
nccnegoBaHUi n pa3paboToK Kak KOMMEPYECKON TalHbl NPeanpuUsTys.
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3. MnaHupyemble pe3ynbtaTtbl ocBoeHusi OOI
Pesynbtatel ocBoeHna OOl BO onpegenstotca npuobpetaembiMm 6akanaBpoMm Kommne-
TEHUNAMMU, T.€. ero CNoCOBHOCTHLIO MPUMEHATL 3HAHUS, YMEHUS, N NTNYHbIE Ka4yecTBa B COOTBET-

CTBUK C 3agavyamm NpodreCccroHanbHON EATENTbHOCTM.

B pesynbtate ocsoeHus gaHHon OOl BO 6akanaep gormkeH obnagatb cnegyowmmm
06LLEKYNbTYPHBIMU KOMNETEHLNAMMN:

Koabl CopepxaHue o0 eKynbTYpPHbIX KomneTeHuun (OK)

OK-1 CMNOCOBHOCTbLIO MCMOMnb30BaThL OCHOBBI dunocodcknx 3HaHumM ans popmu-
pOBaHNA MUPOBO33PEHYECKOM MO3NLNK

OK-2 CMOCOBHOCTBLIO aHanNM3MpoBaTb OCHOBHbIE aTanbl U 3aKOHOMEPHOCTM 1CTO-
pu4eckoro pa3suntns obuiecTsa 4nsg GOPMUPOBAHUSA rPa4aHCKON No3nLnm

OK-3 CMOCOBHOCTLIO MCMNOSIb30BaTh OCHOBbI AKOHOMWYECKNX 3HAHUIW B Pa3fnyHbIX
cpepax XnsHegeaTenbHOCTU

OK-4 CMOCOBHOCTBIO MCMONb30BaTb OCHOBbLI NPABOBbLIX 3HAHWUIN B pPasfnU4YHbIX cde-

pax XunsHegeaTenbHOCTH

CMOCOBHOCTBI0 K KOMMYHMKaLMM B YCTHOW M NMUCbMEHHON hopmax Ha pyc-

OK-5 | ckOM 1 MHOCTPaHHOM £i3blKax Af1S peLleHns 3a4ad MEXIUYHOCTHOIO U MeX-

KyJIbTYPHOrO B3aMMOAENCTBUS

OK-6 CrnocobHoCTbI0 paboTaTb B KOMMEKTUBE, TONEpPaHTHO BOCMPUHMMAsA COLU-
anbHble, 3THNYECKME, KOH(PeCCMOoHalbHbIE U KyNbTYPHbIE pa3nnyng

OK-7 | CNOCOBHOCTBLIO K cCamoopraHu3aunm 1 camoobpasoBaHuio

CMOCOBHOCTBLIO UCMONb30BaTh MeToAbl U cpeacTsa (PmM3n4eckon KynbTypbl
OK-8 | ana obecneyeHns NOSHOLEHHOW couuManbHOM M NpodeccnoHanbHon aes-
TEeNbHOCTH

CMOCOBHOCTBIO NCNONb30BaTb NPUEMbI NEPBON NOMOLLM, METOAbI 3aLUTLI B
YCMOBUSIX YpE3BblHaNHbIX CUTYaLNN

OK-9

B pesynbTate ocBoeHus gaHHon OOl BO 6akanasp gormkeH obnagatb cregyowmmm
obuienpodeccmoHanbHbIMKU KOMMNETEHLNAMM:

Koabl CopepxaHue oOwWeKynbTypHbIX KomneTeHuun (OlK)

CNOCOOHOCTLIO K OBNaeHno 6a3oBbIMM 3HAHUSAIMM B 00N1acTn MaTeMaTUKL U
Or1K-1 | ecTecTBeHHbIX HayK, UX UCNOSIb30BaHUIO B NPOJECCUOHanbHON AesaTerbHO-
CcTH

CMOCOBHOCTBbID CaMOCTOATENbHO NpuMobpeTaTb HOBblE 3HAHWS, MCMOMb3Ys
COBpPEMEHHbIE 0bpa3oBaTenbHble N MHPOPMALMOHHBIE TEXHONOMNK
CNOCOBGHOCTBLIO pellaTb CTaHOapTHble 3agadn npodeccuoHanbHoOW aes-
TENbHOCTN Ha OCHOBE MHAOPMALMOHHOM N BUbnunorpadnyeckomn KynbTyphbl C
NpUMEHEHNeM MHPOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOMOMMA N C y4ye-
TOM OCHOBHbIX TpeboBaHUM MHGPOPMaLMOHHON 6e30NacHOCTH
CMOCOBHOCTBLIO MOHMMAaTb CYLHOCTb U 3Ha4YeHWe MHpopmMaumm B pasBuUTUn
coBpeMeHHOoro obuiecTsa, Co3HaBaTb OMNACHOCTU U YrpO3bl, BO3HMKAOLNE B
3TOM npouecce, cobnogatb OCHOBHbIE TpeboBaHMA MHPOPMALMOHHON Be3-
ONacHOCTK, B TOM YMCIe 3alUnThl FOCYAapCTBEHHOW TaWHbI

Ol1K-2

OrllK-3

OrliK-4

B pesynbTate ocBoeHus gaHHon OOl BO 6akanaBp AosmkeH obnagatb crieaylowmmm
npodeccnoHanbHbIMM KOMNETEHLMSMI NO BUOAM OEeATENTbHOCTU:



Koabl CopepxaHue npoceccmoHanbHbix komneteHuun (MK)
B obnactu Hay4yHO-UccneaoBaTeNibCKOU AeATENbHOCTU:
MK-1 CMOCOBHOCTBLIO MOHMMAaTb NPUHUMMBI PaboTbl U MeToAbl SKCnyaTauun co-
BPEMEHHOW PagnOo3NEKTPOHHOM M ONTUYECKOW annapaTtypbl u obopyaoBa-
HUS
MNK-2 CMOCOBHOCTBLIO UCMONb30BaTb OCHOBHbIE METOAbI paanounaniecknx n3me-
peHUN

MK-3 BflafjeHMeM KOMMbIOTEPOM Ha YPOBHE OMbITHOrO Mosib3oBaTens, npumMeHe-
HUIO MHPOPMALMOHHLIX TEXHOSTOINI

Ha ocHoBe TpeboBaHun ®IOC BO n pekomeHgauum gaHHon OOl no HanpaBneHuo
nogrotoekn 03.03.03 «Pagmnodusunka» paspaboraHa matpuua COOTBETCTBUS KOMMETEHUUN U
cocTaBHbIx Yacten OOIT (MpunoxexHune 1).
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4. [lIoKyMeHTbl, pernameHTupylolme cogepxaHme m opraHmsauuio obpasoBaTenibHOro
npouecca npu peanusauum OOl 6akanaBpmaTa No HanpaBNEeHUIO NOATOTOBKMU
03.03.03 «Pagunocusunka»

B cootBeTcTBUM € .39 Tunosoro nonoxeHns o Byse n ®rOC BO no HanpaBneHuto noa-
rotoBkn 03.03.03 «Pagnodmsnka» cogepxaHne n opraHmsaumsi obpasoBaTenbHOro npoecca
npu peanu3auum gaHHon OOIT BO pernameHTupyetcs y4ebHbIM NfiaHOM C y4eTOM ero npodu-
ns; paboymmn nporpammamMn y4yebHbIX KypcoB, NpeamMeToB, OUCUMNMNH; MaTepuanamu, obec-
neymBaloLLMMN KAa4eCTBO MOArOTOBKM M BOCMMUTaHMA OOy4alowmxcs; nporpaMmmMamMy y4ebHbIX U
NPOV3BOACTBEHHbIX MPaKTUK; rO4OBbIM KaneHAapHbIM y4ebHbIM rpacukoM, a Takke meTogude-
CKMMK MaTtepuanamu, obecneymBaroLMMN peann3aumio COOTBETCTBYHOLWMX 0O6pa3oBaTernbHbIX
TEXHOMOrMM.

4.1. lopoBOM KaneHpapHbIN y4eOHbIN rpadmk

MocnepoBatenbHocTb peanusaumm OOl BO no Hanpaenenuto nogrotoskm 03.03.03
«Pagnodmsnka» (npodpunb « MMKPO3NEKTPOHMKA MU NONYNPOBOAHNKOBbLIE NPUBOPLI») NO rogam
(Bkntovas TeopeTmnyeckoe obyveHue, NPakTUKN, NPOMEXYTOYHbIE U UTOrOBYHKD aTtTecTauun, Ka-
Hukynbl) (MpunoxeHne 2) otpaxaeTtca B 6a3oBom 1 pabovem y4yebHbIX nnaHax.

4.2. Y4eOHbIN NnaH
Y4yebHbin nnaH npunaraetcs (MNpunoxeHune 3).
4.3. AHHOTauumn paboynx nporpamMm y4eOHbIX KypcoB, ANCLUNIIUH

AHHOTauMM paboumx nporpamm y4ebHbIX KypCcoB, NPeaMeTOB, ANCUUNINH NpunaratTcs
(MpwunoxeHne 4).

4.4. AHHOTauMn nporpamMmm y4e6HOM U NPON3BOACTBEHHOWN NPAKTUK

Mpn peanusauun gaHHon OOl BO npegycmatpmBalroTcs creylowime Buabl NPakTuk,
aHHOTaUMM KOTOpPbIX AaHbl B NPUMAOXEHUN 5:

- yyebHasg npakTvMka no nosiy4eHuto NepBUYHbIX NPOoeCcCMOoHanbHbIX YMEHUA U HaBbIKOB,
B TOM YMCNEe NEPBUYHBIX YMEHUN N HABBLIKOB HayYHO-MCCNEen0oBaTENbCKON OEeATENbHOCTU: NpOo-
BOOUTCSA Ha 2 Kypce B 4 ceMmecTpe; obwas npogormkmutensHocTb — 2 Hegenu (108 yacos, 3 3a-
YeTHble eguHMLbI);

- MPOM3BOACTBEHHAs NpakTuUKa Mno MofyyYeHUto npodeccuoHarnbHbIX YMEHUN U onbiTa
npodeccnoHanbHOM AEATENBHOCTM: NMPOBOANTCA Nocne 3 Kypca; NpoaoSKUTENbHOCTb NPaKTu-
kn 2 Hegenwn (108 yacos, 3 3a4eTHblEe eanHULbI);

- NPOM3BOACTBEHHANA NMpakTuKa, NpeaaMniioMHas: NPoBoaUTCA B nocnegHem 8 cemectpe
Ha BbIMYCKHOM 4 Kypce; NpOoaoimKNTenbHOCTb NpakTnkn — 2 Hegenun (108 yacos, 3 3a4eTHble
eanHnLbI).
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5. ®akTnyeckoe pecypcHoe obecnevyeHue OOl GakanaBpuaTta No HanpaBneHUO noAaro-
ToBKM 03.03.03 «Pagnodmnaunka»

PecypcHoe obecneyenne gaHHon OOIT BO dopmupyetca Ha ocHoBe TpeboBaHui K
ycnosusm peanusauun OOl BO, onpegensiembix ®IFOC BO no HanpasBneHWto noaroToBKM
03.03.03 «Pagnocumsunkay, c yuetom pekomeHgaummi cootsetctaytowen OOl BO.

O6pasoBaTenbHas TEXHONOIMA BKIOYaeT B ceba KOHKPETHOE npeacTaBreHne nnaHupy-
eMbIX pe3ynbTaTtoB 0by4yeHusi, popMy obyyeHus, NOpsAaOK B3aUMOLAENCTBUA CTyAEHTa U npe-
nogasaTtensi, MeToAMKM U cpeactBa ObOyyYeHWsi, CUCTEMY OMArHOCTUKM TEKYLLero COCTOSIHUSA
y4yebHOro npouecca n cteneHn oby4eHHOCTU CTyAeHTa.

Peanusauusa KOMNeTeHTHOCTHOrO NoAxoAa npeaycMaTpuBaeT LUMPOKOE MCMOoNb3oBaHe
B y4eBHOM npouecce akTUBHbIX N MHTEPAKTUBHBIX (hOPM MPOBEAEHNSA 3aHATUA N OpraHn3aumm
BHeayauTOpHOW paboTbl (KOMMNBbIOTEPHBLIX CUMYNALNA, OEMOBbIX U PONEBLIX Urp, pasdbopa KOoH-
KPETHbIX CUTYaLUUn, NCUXONOMMYECKUX U NHBIX TPEHUHIOB) C LieNbio (hopMMpOBaHMS U pasBUTUS
npodeccuoHasnbHbIX HaBbIKOB Oby4atowmxca. Y4ebHbi npouecc npegycmMmaTpuBaeT BCTPeEYN C
npeacTaBUTENSAMU POCCUNCKUX U 3apyBeXHbIX KOMMaHWUNA, rocygapCTBEHHbIX U OBLLEeCTBEHHbIX
opraHusaunin, mactep-Knaccbl 3KCNepToB 1 CNeunanmcToB.

JlekumoHHble 3aHaTUA cocTtaBnsatoT 40% ot obuiero obbema ayanTOPHbIX 3aHATUN, OT-
BeAEHHbIX Ha peanusauuio 6noka b1 «ducunnnuHel (Mogynu)y». QucumnnunHel (Mogynu) no Bbl-
6opy coctasnsawT 32,5% (He meHee 30%) oT o6bEma 4acoB BapuaTUBHOM YacTu 6noka b1
«OduecunnnuHel (Mogynn)».

Mpn paspaboTke obpasoBaTenbHOM NporpaMmmbl ANst Kaxaoro moayna (y4ebHon gucum-
NAWHbI) NPeayCMOTPEHbI COOTBETCTBYIOLME TEXHOMOMMU 0ByYeHnsa, KoTopble No3BonAT obec-
neYynTb AOCTMXKEHWE NSaHMpyeMbiX pesynbTaTtoB 0b6ydeHus. Npu MHTEpaKTMBHOM 06y4YeHuu
peanuayeTcsi MOCTOSIHHbIA MOHUTOPWHI OCBOEHUS obpas3oBaTenlbHOW NporpamMMmbl, LieneHa-
NpaBeHHbIN TEKYLLUNIN KOHTPOSb U B3auMogencTene (MHTEPaKTMBHOCTL) NpenogaBaTtens u cTy-
AEHTa B TedeHue Bcero npouecca obyyeHus.

OcHoBHas Lenb NPMMEHEHUA METOLOB akTUBM3aUun obpasoBaTeribHON OEeATENbHOCTUN —
obecneunTtb CUCTEMHbIN NOAXOA K npoueccy oTbopa, CTPYKTYPUPOBaHWA W NpeacTaBneHus
y4yebHOro martepuana, CTUMynMpoBaTb MOTUBALMIO CTYOQEHTOB K €ro YCBOEHMIO U NMOHUMAaHWIO,
pa3BuTb Yy 0by4yaeMbix TBOpYECKME CMOCOBHOCTN U yMeHne paboTaTb B KONMektnee, cpopmu-
poBaTb YyBCTBO JIMMHOM COMPMYACTHOCTM K KOSMEKTUBHOW paboTe M OTBETCTBEHHOCTU 3a pe-
3ynbTaTbl CBOEro Tpyaa.

Ha 3aHaTMsaxX ncnonb3yoTcs cnefyouwmne coBpeMeHHble obpasoBaTenbHble TEXHONOMMK:
npobnemHoe obyyeHne, HPOPMaLNOHHbBIE TEXHOMNOMNN, MeXANCUMNNNHapHOe obyyveHmne n gp.

[onyckatoTcsa KOMOUHUPOBaHHbIE (POPMbI MPOBEAEHNSA 3aHATUN:

- NEKUMOHHO-NPAKTUYECKNE 3aHATUS;

- NEKUMOHHO-NabopaTopHble 3aHATUS;

- nabopaTopHO-KYpPCOBbIE NPOEKTbI N PaboThl;

- MeXOUCUMUNIIMHAPHbIE MPOEKThI.

MpenogaBaTenu camoctoaTeNbHO BbIGMpaloT Hanbonee nogxoadwime metoabl U popmbl
NPoBeOEHNS 3aHATUI N3 YMCIa PEKOMEHOOBAHHLIX U cornacyoT Bel6op ¢ kadheapon.

YyebHo-meToaudeckoe obecneveHne OOl HanpasneHuna 03.03.03 «Pagnoduaunkar
noarotoBkn 6akanaBpoB B MOSIHOM OObLEME COOEPXKUTCA B paboumx nporpaMmmax SUCLMUMINH,
oHOEe OLEHOYHbIX CPeACTB, MporpaMmmax NpPakTuK U UTOrOBOW aTTecTauum.

BbubnmnoteyHo-nHgopmaumoHHoe obecnedeHue ([MpunoxeHne 6) no3BonseT peanuso-
BaTb HEOOXoAUMbIN ypoBeHb U 06beM obpas3oBaHMs, BKKOYAs U CaMOCTOATENbHYO paboTy
oby4atoLmxca.

[Mpn ncnonb3oBaHUKN ANEKTPOHHLIX n3gaHui (MpunoxeHue 6) By3 obecneumBaeT Kaxao-
ro oby4atoLlerocsi BO BpeMsi CaMOCTOATESNIbHOW MOArOTOBKM paboynmM MECTOM B KOMMbIOTEPHOM
Knacce ¢ BbIxogoMm B /IHTEpHET B COOTBETCTBMM C OO bEMOM U3ydHaeMbIX OUCLMMINH.

BY3 pacnonaraet maTtepuanbHO-TEXHMYECKOn 6a3on n HeoOXoANUMbIM KOMIMIEKTOM Nn-
LEH3MOHHOro NporpaMmHoro obecneyeHus ans npoBeaeHMs BCEX BUOOB ANCUMNIIMHAPHOMW M
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MeXaucumnnimHapHom NOAroTOBKM, nabopartopHoun, npakTn4ecKomn " Hay4HO-
nccnegoBaTenbCckon paboTbl 0byvaoLWmMXCH, NPegyCMOTPEHHbIX y4eOHbBIM NNaHoOM By3a, U OeW-
CTBYIOLUUM CaHUTapPHbIM U NPOTUBONOXapHbIM Npasunam n Hopmam (Mpunoxexwne 7).

MwuHumanbHO Heobxoaumbin ana peanusaumm OOl 6akanaBpuata nepeyeHb MaTtepu-
anbHO-TEXHMYECKOro obecneyeHns BkoYaeT B ceba: nameputenbHble, AnarHOCTUYECKME, TeX-
HOSorMyeckne Komnsekcbl, 06opyaoBaHMe 1 YCTaHOBKM, a TakKe NepcoHarnbHble KOMMNbIOTEPDI
n paboune ctaHumm, o6beanHEHHbIE B NOKarnbHblE CETU C BbIXOAOM B VIHTEPHET, OCHALLEHHbIE
COBPEMEHHbLIMW MPOrpaMMHO-METOANYECKMMM KOMMNEKCaMn Ona pelleHnsa 3agad B obnactm
MUKPO3SIEKTPOHMUKM.

dusnyecknin hakynbTeT pacnonaraet AOCTAaTOMHOM MaTepuaribHO-TEXHMYEecKon Basomn
ANA nNpoBefeHus Bcex BMOOB nabopaTopHOW, NpakTU4EeCKOW, OUCUUNIIMHAPHOM U MeXaucum-
NAMHapPHOM NOArOTOBKM N Hay4YHO-MUCCReaoBaTenbCkon paboThbl CTyaAeHToB-0akanaBpos, npeay-
CMOTPEHHbIX y4eBbHbIM MaHOoM.

[ns npoBeneHus nabopaTopHbIX 3aHATUM Ha PU3NYecKoM dpakynbTeTe MMEETCs CoBpe-
MEHHOe TexHosorn4yeckoe obopyaoBaHue: BaKyyMHble TEXHOMOrMYeckne ycTaHOBKM ANdA mar-
HETPOHHOIO N TEPMUYECKOTO HAHECEHUS MeTanMMYeCKnX N ANINEKTPUYECKNX NIEHOK; dNEKTPo-
neyb MNTK-1,4-40 c koHTpONupyemon atMocdepon n aBTOMaTU3MPOBaHHbLIM yrnpasrieHMem ns
Nnosly4eHnss OKCUOOB C 3aJaHHbIMU CTEXMOMETPUEN U CBOWNCTBAMW; PEHTIEHOBCKUA CMEKTPO-
mMeTp-MoHoxpomaTop PCM-500; pacTpoBbi 3anekTpoHHbIM Mukpockon JEOL JSM-6380LV c
MukpoaHanusatopoMm Oxford Instruments ans agnarHoctMpoBaHusi MOpPdONOrMn OKCUOHbLIX W
MeTalrfIM4YeckMx HaHOCMNOoeB, COCTaBMSAWNX MEMPUCTOPHYHKO CTPYKTYpPY; NpOCBEeYMBaloLLMiA
3NEKTPOHHbLIN MUKpockon OMB-1006P ana anarHOCTMpOBaHUA CTEMEHN COBEPLUEHCTBA CTPYK-
TYpbl , CyGCTPYKTYPbl OKCUOHBIX 1 METANSIMYECKUX HAHOCNOEB; PEHTTEHOBCKUI ONdPaKTOMETP
OPOH—4 -01 ans onpeaeneHns ¢a3oBOro CoCTaBa OKCUMAHbLIX U METanan4yeckux HaHOCIOEB,
COCTaBIIAOLWMX MEMPUCTOPHYIO CTPYKTYpY; cnekTtpodotomeTp CP-56 Ha OCHOBE MOHOXpOMa-
Topa MAP-3; ycTtaHOBKa ona uccnenoBaHnsa oToNMOMUHECLEHLNN OKCUAHBIX HAHOCOEB; MHO-
rokaHasnbHbIn Lngposon ocuunnorpad-peructpatop ACK-4106 ¢ paclumpeHHbIM nporpaMmm-
HbIM obecneyeHnem, npeunsnoHHbin LCR nameputens HIOKI- 3522-50; nameputens nmnegaH-
ca Solartron1260 ¢ guanekTpuyeckum nHTepdencom Solartron1296 ana nccnegoBaHus arnek-
TPOPU3NYECKNX XapaKTEPUCTUK 0Opa3LIoB 1 NPUPOabLI MEMPUCTOPHLIX achdekToB.

Ha kadcdbegpe usmkm nonynpoBOOHUKOB M MUKPOINEKTPOHMKN 3aHATUA obecneyeHbl
cnefylowmnmM ayantopHo-nabopatopHbiM 060pya0BaHNEM:

- MynbTUMeanHbIN kKabuHeT: HoyTOyK emachines €510, npoekTtop Panasonic PT-LC55E;

- nabopaTopus BbIYUCANTENBHBIX CUCTEM M MaTEMATUYECKOrO MOOENMPOBAHNA: KOMIMb-
toTepbl Pentium Dual Core (10 wT.);

- nabopatopus CBY- n MAM-npnbopoB: namepntenn xapakTepucTnk nosynpoBOAHUKO-
BbiX npunbopos J12-56 (3 wT.), uameputenn RLC E7-12 (2 wrt.), ocumnnorpadbl C1-68 (3 wrT.),
nctoyHukn nutanms 13PP30-30 (2 wrT.), reHepatopbl mnynbcos [5-54 (2 wT.);

- nabopaTopus OM3nK1 NONYNPOBOAHNKOB: Lmdposble ocumnnorpadbl AKUIM 4115/4A (6
WT.), dyHKUMOHanbHble reHepaTopbl Rigol DG1022 (6 wT.), y4ebHbin komnnekc NI Elvis Il, aB-
TOMaTU3NPOBAaHHbLIN NabopaTopHLIA CTEHA ANs uccnenoBaHus agdekta Xonna, UCTOYHUKKU MK-
Taums 13PP-30-30 (3 wr.), reHepaTop curHanoB [4-153, komnbtoTepbl Pentium Dual Core (4
wr.);

- yyebHas nabopaTtopusi TEXHOMOrMM MNONYNPOBOAHUKOBBIX MatepuanoB u npubopos:
NMOCT BaKyyMHbIA yHMBepcarnbHbin BYT1-4, ycTtaHoBKa BakyyMHOro MHOTOCIOWHOIrO HarbifeHus
YBH-2M-1;

- yyebHaa nabopaTopmsa HepaspyLlaloLWmMX METOA0B KOHTPOSA: MaKeT YCTAHOBKWN 3nnun-
COMETPUM;

- nabopaTopus NNasMeHHOM TEXHONOMMN: aBTOMaT MHAMBMAYANbHOW MNa3MOXUMUYECKON
obpaboTku "lNMnasma-125M";

- nabopaTopusa MUKPO- N HaHOAM3aHa B ANEKTpoHMKe: KomnbtoTepbl Pentium Dual Core
(3 wr.).
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[nsa npoBedeHUs1 YMCIEHHBIX PACYETOB 30HHbLIX CMEKTPOB U 3NIEKTPOHHOINO CTPOEHUS
nmeroTcsa nporpammHble naketbl Wien2k n Gaussian 7, a Takke 6a3a gaHHbix PC-PDF u pabo-
Yyasi nporpaMmma ans onpegenieHns hasoBoro coctasa No AaHHbIM PEHTrEHOBCKOM andpakuuu.

MpakTnyeckme n nabopaTopHble 3aHATUSA NO Kypcam NPOEKTUPOBAHUA TEXHOMOMMN N TO-
nosiornm nNpMbopoB MUKPO- N HAHOIMEKTPOHMKN MPOBOAATCS C MCMONb30BAHNEM COBPEMEHHbIX
cpeactB  NPUOOPHO-TEXHONOMMYECKOrO UM CXEMOTExXHMYeckoro npoektmpoBaHus TCAD
Sentaurus, Cadence, Microwave, LabView.

B NeKkunoHHbIX 1 CEMUHAPCKMX ayaUTOPUAX YCTAHOBMEHbI MYNbTUMEANNHBIE MPOEKTOPbI
N KOMMbIOTEPLI ANA Npe3eHTauum ¢ 4ocTynomM B MIHTepHeT.

lMpakTnyeckmne 3aHATUS U HayYHO-UCcneoBaTenbckast pabota o0y4varoLmnxcsa NpoBOASAT-
cs 1 B nabopatopusax LleHTpa KONnekTMBHOro Nonb30BaHUA, B KOTOPbIX CTyAEHTaM npegocTas-
n9eTcs BO3MOXHOCTb paboThl HA COBPEMEHHOM 00OpyAOBaHMM NS UCCReaoBaHNA 00beKTOB
MUKPOS3MEKTPOHUKN 1 NOMYNPOBOAHMKOBbLIX NPUBOpPOB.

MaTtepuanbHo-TexHn4Yeckass 6asa, nmerwasca Ha dakynbtete, obecneymBaeT npoBe-
AeHne yyeBHOro npouecca B NofiHOM obbeme. dakynbTeT pacnonaraeT ABYMS MOTOYHbIMMW
NEKUNOHHBbIMU ayaANTOPUAMU, OCHALLEHHBIMU MYNbTUMEAUNHBIMM MNPOEKTOPAMM U KOMMbIOTE-
pamMu Ong npeseHTauun ¢ JOCTynoMm B IHTepHeT, ayantopuamm ns npoBegeHus ceMmHapCKuX
N NEeKUMOoHHbIX ansa rpynnbl 15-20 yenosek, 7 nabopaTopusiMn, OCHaLEHHbIMU COBPEMEHHOM
BbIYMCNUTENBHOW TEXHUKOW Ha Kaxaoro ctyaeHTa (10-15 yenosek) n nmerowmmm ycrnosusa ons
NpoBeaeHNs CEMMHAPOB C MCMONb30BaHNEM MPOEKUMOHHOro obopyaoBaHus. Y4yebHble ayau-
TOpUKM OTBEYAKOT CaAHUTAPHO-TMIIMEHNYECKMM HOPMaM.

KagpoBoe obecneyeHne obpasoBaTenbHOro npouecca npueegeHo B npunoxenun (Mpu-
noxexue 8).
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6. XapakTepucTtuka cpenbl By3a, o6ecneumBaroLlas pa3sBuTne oo eKynbTypPHbIX
M cOLMaNbHO-NIMYHOCTHbLIX KOMMNETEHLMA BbINYCKHUKOB

B YHuBepcuteTe cosgaHbl YCNOBUS AN aKTUBHOW XU3HeOeAaTeNbHOCTN oby4atowmxcs,
ANSA rpaXxgaHCKoro camoonpeaeneHns u camopeanusaumm, Ans MakcumManbHOro yaosneTsope-
HUA NnoTpebHocTen 0byyaloLWMXCA B MHTENNEKTYanbHOM, JYXOBHOM, KYNbTYPHOM U HPaBCTBEH-
HOM pa3BUTUMW.
B YHuBepcutete ccopmmpoBaHa cuctema couuanbHONW K BoCnUTaTENbHOWM pPaboThbl.
PYHKLUMOHMPYIOT CriegytoLime CTPYKTypHble NOApasaeneHns:
- Otgen no coumaneHon pabote (OnCP);
- OTtaen no BocnuTaTensHon pabote (OnBP);
- Ltab ctygeH4Yecknx TpyaoBbIX OTPAO0B;
- LleHTp MONoaeXHbIX UHULNATUB;
- CnopTusHbIn kny6 (B coctaBe OnBP);
- KoHuepTHbI 3an BI'Y (B coctase OnBP);
- O300poBUTENBHO-CNOPTMBHLIN KOMMfeKe (B coctase OnBP).
CuctemHas paboTta BegeTcsi B akTMUBHOM B3aMMOLENCTBUN C
[Mpodpbcoro3Hom opraHnsaunen CTyaeHToB;
O6beanHeHHbIM coBeTOM 0bOy4YaloLWMXCSA, B KOTOPbIA BXOOAT cCrieaylolimne ctygeHde-
CKne opraHnsauum:
1) YnonHomo4eHHbIN No npasam ctygeHTos BIY;
2) CtyneH4yeckun coset BI'Y;
3) MonogexHoe aswxkeHne aoHopoB BopoHexa «Kauvenny;
4) Kny6 BonoHTtepos BI'Y;
5) Kny6 nHtennektyanbHbix urp BIY;
6) KOpuanyeckaa knuHuka BI'Y n AKOP;
7) Creative Science, npoekT «3aHMMaTesibHasa HayKay;
8) LTab ctyaeH4yecknx otpsigos BIY;
9) Bcepoccunckun CtygeHdeckun TypHup Tpéx Hayk;
10) Pepakums ctyaeH4yeckon rasetol BI'Y «BopoHexckuin YHnepCity»;
11) Mpecc-cnyxb6a OCO BI'Y «Uknowy;
12) Typuctuyeckun kny6 BI'Y «benas ropay;
13) CnoptmeHbIN KNy6 BI'Y «XuwHble 606pbI»;
14) Cnctema KypaTopoB Ans MHoctpaHHbix ctygeHToB Buddy Club VSU,;
- CTyneH4ecknm coBeTOM CTyAropoaka;
- Mysesmu BI'Y;

- YnpaBneHnem no MonoaexHon nonutuke AaMnuHncTpauumn BopoHexckon obnactu;
- MonoaexHbiM NnpaBuTENLCTBOM BopoHexckon obnacTy;
- MonoaexHbiM napnameHTom BopoHexckon obnacTtu.

B coctaBe MonogexHoro npasutensctea n MonogexHoro napnameHTta 60% - 3710 CTy-
AeHTbl YHuBepcuTeTa.

B YHuBepcutete 9 obLexnTmn.

Pa6oTtatoT 30 cnopTuBHbLIX cekuun no 34 Buaam cnopra.

CTtyoeHTaMm npegocTaBrieHa  BO3MOXHOCTb — JIeTHEro  OTAblxa B CNOPTUBHO-
0300pOBUTENBHOM KoMMIiekce «BeHeBuTMHOBOY, JlaszapeBckoe / Po3a Xytop, Kpbim (noc. be-
perosoe).

OpraHu3yoTcs 3KCKYPCUMOHHbIE noe3fkn no ropogam Poccuu, BecnnatHoe nocelleHue
TeaTpoB, My3eeB, BbICTaBOK, N1e40BbIX KATKOB, CMOPTMBHbLIX MaTyen, baccenHoB.

PaboTtaet OT1aen passutnsa kKapbepbl 1 BU3Hec-napTHeEPCTBA.

B YHuBepcuTeTe peanusyloTca couuanbHble nporpaMmmbl Ansi CTYOEHTOB, B TOM 4ucne
BblAeneHne matepuanbHOM NOMOLWKN ManoobecneyeHHbIM U HYyXXAalLWwmMMcs, colmanbHasa noa-
AepXKa OTAeNbHbIX KaTeropui obyyaroLmxcs.
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7. HopmaTuBHO-MeTOAMYECKOEe obecneyeHMe CUCTEMbl OLIEHKM KayecTBa OCBOEHUsi 00y-
vyarowmmuca OOl 6GakanaBpuaTta no HanpaBneHuro nogrotoBku 03.03.03 «Pagnodm-
3uKa»

B cootBetctBUM ¢ ®IOC BO no Hanpasnenuto nogrotoBkn 03.03.03 «Pagnoduamka»
oueHKa kayecTBa ocBoeHus obyyatowmmmca OOl 6anakaBpuaTa BKIOYAET TEKYLMIN KOHTPOSb
yCneBaemMoCTU, NPOMEXYTOYHYIO U UTOFOBYIO rOCYAapCTBEHHYIO aTTecTauunio obyyatoLmxcs.

7.1.TeKywwMn KOHTPOSb YCNEeBaeMOCTU U NPOMEXYTOYHaA aTTecTauusa

Mopsiaok opraHM3auumn M NPoBeAEHNA TEKYLLEro KOHTPONsS 3HaHUW, YMEHUN N HaBbLIKOB
obyyvatromxcs no y4ebHbiM gucumnnnHam, npaktukam n HAP pernameHnTupyetca NonoxeHnem
BI'Y O npoBeageHun Tekyllen atrectaumm oby4varomxca no nporpaMmmamM Bbicliero obpasoBa-
HUA BopoHeXcKoro rocyapCTBEHHOIo YHUBEpCUTETA.

[Mopagook opraHMsauum N NPoOBeAEHUs MPOMEXYTOYHOW aTTecTauun 3HaHUW, YMEHUW U
HaBbIKOB 0ByyvaloLWmMxcs No y4ebHbIM ancumnnmHam, npaktukam n HUP pernameHTtupyetca lNo-
noxeHuem BI'Y O npoBegeHMn npoMexyTovHOM aTtTectaumm obyyarowmxca no obpasosaTenb-
HbIM MporpamMmMam BbICLLErO 06pa3oBaHus.

B cootBeTctBUM ¢ TpebosaHnamm OIrOC BO no Hanpaenenuto nogrotoskm 03.03.03
«Pagnodumsnka» ana npoBedeHUsa TeKyLwero KOHTPOsA ycrneBaeMoCTu U NPOMEXYTOYHON aTTe-
cTauumn cosgaHbl COOTBETCTBYOWME (POHAbLI OLIEHOYHbIX CPeACTB, pa3paboTaHHble Ha OCHOBE
MonoxeHns BI'Y O cdopmmpoBaHumn poHaa oLEeHOYHbIX CPeaCcTB Ansa atTectaumm obydatowmx-
cs No obpasoBaTesibHbIM NporpaMmamM  BbicLero obpasoBaHns BopoHeXCKoro rocyaapcrBeH-
HOro yHMBepcuTeTa.

OTK (PoHAbI BKIKOYAKOT: KOHTPOSIbHbLIE BOMNPOCHI U TUMNOBbLIE 3a4aHUA ONS NMPaKTUYECKUX
3aHATUI, NabopaTOPHbIX U KOHTPOSbHbLIX PaboT, KONMMOKBUYMOB, 3a4ETOB U 9K3aMEHOB; TECTbI U
KOMMbIOTEPHbIE TECTMPYHOLME NPOrpaMmbl; NPUMEPHYHO TEMATUKY KypCOBbIX paboT/MpoeKkToB,
pedepaToB 1 T.MN., a TakKe UHble (POPMbl KOHTPOMSA, NO3BOMSLNE OLEHUTL CTeNeHb CHPOPMU-
POBAHHOCTM KOMMNETEHLMI 0ByYaroLmxcs.

7.2. TocypaapcTBeHHasi utoroBas atrectauus BbinyckHukos OOl 6akanaBpuata

NToroBasa aTTectauus BbiNyCKHWKA BbiCLLEro y4ebHOro 3aBefeHus senseTca obssartenb-
HOM N OCYLLECTBASIETCA NOCne 0CBOEHUs obpasoBaTenbHOM NporpamMmmMbl B NOSIHOM o6bemMe Ha
OCHOBE:

- MonoxeHnst 06 MTOroBoM rocygapCTBEHHOW aTTecTauun BbIMYCKHUMKOB BbICLUMX Y4eb-
HbIX 3aBedeHun Poccuiickon depepauun, ytBepxgeHHoro MuHuctepcTBoM obpasoBaHus u
Haykn Poccuinckon ®enepaumm;

- TpeboBaHun ®IOC BO no cooTBETCTBYOLLEMY HanpaBrieHUio NOAroTOBKY;

- TpeboBaHUn K cogepxaHnto, 06bEMY N CTPYKTYPE BbINYCKHbIX KBanNMMUKaLMOHHbIX pa-
6o1: Ctangapt BI'Y Cuctema meHemkmeHTa KayectBa. [ocygapcTBeHHast UToroeas atrecTa-
umsa. CTpyKTypa 1 cogepxaHue rocyqapCTBEHHbIX aTTeCTaLMOHHbIX UCMbITaHUA NO Hanpasne-
Huto nogrotoBkn 03.03.03 — Pagnodusmka. bakanaspuar;

- pexomeHgaumn OOIT BO no cooTBeTCTBYHOLWEMY HanpaBreHnio NOAroTOBKM K Coaep-
XaHunto, 06 beMY N CTPYKTYPE BbINYCKHbIX KBanMUKauNOHHbIX paboT.

B utorosylo arttecTtauuio BXoOMT 3alumTa BbIMYCKHOM KBanudukaunoHHon paboTbl (6a-
kanaBpckon paboTbl). bakanaespckme paboTbl BbINOMHAKTCA NO TEMaM, YTBEPXKAEHHbIM Y4e-
HbIM COBETOM hakynbTeTa.

ATTecTauMoHHbIE UCMbITaHUSA, BXOASLWME B COCTaB MTOMOBOW aTTecTauuun BbIMYyCKHUKA,
AOIMKHbI MOMMHOCTBIO COOTBETCTBOBATb OCHOBHOW 0Opa3oBaTenbHOW nporpamme 6akanaBpCcKOm



15

noaroToBkn VIHTerpanbHas 3MeKTPOHWKA M HAHOJMEKTPOHMKA, KOTOPYD OH OCBOWM 3a BpeMms

o0y4eHus.

Mpn opraHm3aummn paboTbl Hag GakanaBpckown paboTon kadeapa nocne 3aBepLUEHMUs]
TeopeTnyeckoro obydeHnsa B 7-m cemecTpe npoBoauT paboTy no BbIGOPY N YTBEPKOAEHUIO TEM
Gakanaspcknx pabot. Tembl Bcex GakanaBpckux paboT COOTBETCTBYIOT TeMaTuke paboTbl Ka-
doenpbl.

TemaTuka BbINYCKHbIX KBaNUM@uUKaUMOHHbIX paboT HanpasneHa Ha pelleHue npodeccu-
OHarnbHbIX 3a4au:

MaTtemaTU4YecKkoe U KOMMbITEPHOE MOAENMPOBAHNE MaTepuarnoB, KOMMNOHEHTOB, JIEK-
TPOHHbIX NPUBOPOB M YCTPOUCTB TBEPOOTENBHOM MUKPO- U HAHOJIMEKTPOHUKA PasfINYHOro
PYHKUNOHANBHOrO Ha3Ha4YeHNs;

aHanm3 n paspaboTka MeETOO0B TEOPETMYECKOrO U IKCMEPMMEHTAlbHOIMO UCCneaoBaHus
KOHCTPYKLWUWN N TEXHONOMMN KOMMNOHEHTHOM 6a3bl COBPEMEHHOWN 3NEKTPOHUKN;

NpPUOOPHO-TEXHOMNOrMYEeCcKoe NpoekTnpoBaHme nagenmn CBY-anekTpoHuKu.

HenocpeactBeHHOE PyKOBOACTBO OakanaBpCKMMU BbIMYCKHbIMW KBanuMuUKaLuNOHHbIMN
paboTamMu oCyLeCcTBAAETCA PYKOBOAUTENAMU, UMEIOLLMMMN YHEHYIO CTEMEHD.

TpeboBaHus, 0OyCnoBneHHbIE CneunanM3MpoBaHHOM NOAroToBKOW Gakanaspa, BKOYa-
lOT:
enadeHue:

e HaBblKaMW CaMOCTOATESIbHON HAy4YHO-UCCeA0BaTENbCKON AEATENBHOCTMU;

e MeTO4aMW WCCNeaoBaHusi, NPOEKTUPOBAHUS N MPUMEHEHUSI KOMMOHEHTOB WHTErpanbHOu
ANEKTPOHVKM;

e MeTOdaMu M CPeaCTBaMU KOMMbIOTEPHOrO MOAENUPOBAHUS PUINYECKMX MPOLIECCOB U ABNeE-
HUN B 06BEKTaX MUKPO- Y HAHOSINEKTPOHUKN;

YMEHUe:

e opMynMpoBaTb U pellaTb 3aJaudn, BO3HMKaKOLME B XO4E Hay4yHO-UCCreaoBaTeNbCKOM W
NPOV3BOACTBEHHON AEATENbHOCTU, U Tpebyowme yrnybrneHHbIX NpodecCnoHanbHbIX 3Ha-
HUN;

e BblOMpaTb HeobXxoauMble MEeTOAbl UCCNEAOBaHUSA, pacyeTa U KOHCTPYMPOBAHUSA KOMMOHEH-
TOB MHTErpanbHOWM 3NEKTPOHUKN, UCXOLS U3 KOHKPETHbIX 3aau;

o 0606waTtb 1 otpabartbiBaTb NONyYEHHbIE pe3yrnbTaThl, aHANN3NPOBATb N OCMbICIMBATb UX C
Yy4eTOM NUTEPATYPHbIX AAHHbIX;

e BecTu bubnumorpaduryeckyto paboTy C NpMBrEYEHNEM COBPEMEHHbBIX MHAPOPMALMOHHbIX TEX-
Hosorunn;

e MNpeacTaBnATb UTOrMM NpoAdenaHHoM paboThl B BUAE OTYETOB, 0030pOB, AOKaA0B, pedepa-
TOB U cTaten, 0POPMIIEHHbIX B COOTBETCTBUM C OBOLLENPUHATBIMU HOPMaMU, C NPUBIEYEHU-
€M COBPEMEHHbIX CPeACTB peaakTUpPOBaHUA 1 nevaTy;

e MCMNONb30BaTb MaTEMATUYECKUI annapaTt U YNCHEHHble MeTOoAbl, U3nMyecke n matemaTu-
yeckme PU3NKO-XMMMNYECKNE MOOENN NPOLIECCOB N SBMEHWIA, NEXaLLUnX B OCHOBE UHTErpanb-
HOWM 3NEKTPOHUKN N HAHOINEKTPOHWUKY;

e OPUEHTMPOBATLCA B HOMEHKNATYpE COBPEMEHHbLIX UHTErpasnibHbIX CXEM, TUMOBbIX TEXHOMO-
MYECKNX N KOHTPOSNbHO-M3MEPUTENBHbLIX MPOLLECCOB;

e MPUMEHATb TUMOBbIE NPOrpamMMHbIE MPOAYKTbl, OPUEHTUPOBAHHbIE HA PELLUEHME Hay4HbIX,
MPOEKTHbLIX U NPON3BOLACTBEHHbIX 3aa4 MHTErpanbHOM 3NEKTPOHNKN N HAHOSNEKTPOHUKN;

e MCMNONb30BaTb HOBbIE hmn3anveckne siBNeHnsa n PrUsnKo-XMMnUYecKme NpoLecchl Ansa co3gaHns
NepcnekTUBHbLIX MaTepuanos, nNpMbopoB, YCTPOWCTB WHTErparibHOW 3MEKTPOHUKM U HaHO-
3IEKTPOHMKM;

e BecTu bubnuorpadguyeckyto paboTy C NpMBreYEHMEM COBPEMEHHbLIX MH(POPMALIMOHHBIX TEX-
HOMOIrnN;

e MpeacTaBnsaATb UTOMM NpogenaHHon paboTbl B BUAe oTyeToB, pedepaToB, ctaten, ohopm-
NEHHbIX B COOTBETCTBMM C MMEKLWMMUCS TpeboBaHUAMMU, C NPUBNEYEHNEM COBPEMEHHbLIX
CpeacTB peaakTMpoBaHNA 1 nevartu.
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8. Apyrme HopmaTUBHO-MeTOAUYECKME [OKYMEHTbI U MaTepuanbl, obecneuymBaroLme
KayecTBO NOAroTOBKU OOy4aroLmxca

Mpn peanusaumm OOIT «MUKPO3NEKTPOHMKA M NOMAYNPOBOAHMKOBbIE NPUBOPLI» OCYLLECTB-
ngaetcsa peueHsnposaHue cogepxanuna OOl Ha ocHOBe y4éTa U aHanM3a MHEHU BbIMYyCKHUKOB
n pabotogatenen opraHmsaumn-naptHépoB: AO «HUN3T», AO «B3IlM-cbopka», AO «KTL]
«3AnekTpoHuka»», AO «MunaHgp» v gpyrux npegnpuaTun.

KoopanHauus pa3paboTkm n pyHKLMOHUPOBAHUA CUCTEMbI MEHE)KMEHTA KayecTBa U He-
3aBMCMMOW OLEHKU kavecTBa obpasoBaHus B BI'Y ocyuwectensetca CoBeToM no KayecTsy, Ae-
ATENbHOCTb KOTOPOro pernameHtupyetca NonoxeHnem BI'Y o coBeTe no kavectsy BopoHex-
CKOro rocyfgapCTBEHHOr0O YHMBepcUTeTa, YTBEpXOEHHOro peweHnem Y4yéHoro Coseta BIY.
CoBeT NoO Ka4yecTBy KOOpAMHMPYET OeATenbHOCTb y4ebHbIX nogpasgeneHvn YHuBepcuTteTa B
obnacTtu kayectBa 06pa3oBaHNA N €€ HE3AaBUCMMOW OLIEHKMN.

OnpepeneHve pesynbTaTtoB 00y4YeHUs1 OCYLLECTBSETCA B npouecce atTectaumm Bbinyck-
HWKOB MyTEM 3KCNEPTHOro OLIEHMBAHUSA, ONpoOca BbIMyCKHUKOB 1 paboTogaTenen Ha ocHoBe A0-
KyMmeHTupoBaHHon npouenypbl M BI'Y 10.0.1 — 2016 MNonoxeHne 0 HE3aBUCMMOWN OLIEHKE Kade-
cTBa obpasoBaHMa B BOpoOHEXCKOM rocyaapCTBEHHOM YHUBEPCUTETE, KOTOPOE pernameHTmpy-
€T y4yacTue B OCYLLECTBIIEHMN OLEHOYHOWN OEeATENbHOCTU 00y4alolWmnXCH, BbIMYCKHUKOB, pabo-
Togatenen u/vnm nx obbeanHeHU N YNoNMHOMOYEHHbIX OpraHoB, npeacrasuTenen npodeccu-
OHarnbHbIX COOBLLECTB, Hay4YHO-MeaarorMyeckmx paboTHMKOB U UHbIX 3aUHTEPECOBaHHbIX NnL, B
Ka4yecTBe 9KCMNepToB.

KoppekTupoBka uenen obpasoBaTenbHOM NporpaMmbl OCYLLECTBIISIETCA C Lenbio obecne-
YeHUs1 KOHKYPEHTOCMOCOBHOCTN M BOCTPEOOBAHHOCTU BbIMYCKHUKOB Ha PpbiHKE Tpyaa, U onpe-
AensowmMMmn 34ecb ABNATCS:

- 3aJja4m cTpaTermn4eckoro pas3BuTUs CTpaHbl;

- YY4ET NPUOPUTETHBIX HanNpPaBfiEHW B HAYKe N TEXHUKE;

- TpeboBaHusa paboTogaTtenen Kak CTpaTerMyeckmx NapTHEPOB;

- UIBMEHEHNE MUCCUN YHUBEPCUTETA.

Ha ocHoBe gaHHoro onoxeHus OcyLecTBnseTcs n3yvyeHme notTpebHOCTeN BCEX 3auHTe-
pecoBaHHbIX CTOPOH, M OHO perfiaMmeHTUpyeT y4yacTue B OCYLLECTBNEHUN OLIEHOYHOW AedATeSb-
HOCTK oBy4aroLmxcs, BbINYCKHUKOB, paboTogaTtenen n/mnn nx obbeamHeHun n ynosTHOMOYEH-
HbIX OpraHoB, nNpeacTaBuTenen NpogeccnoHarnbHbIX COOOLWECTB, Hay4YHO-NeaarorMyeckux pa-
BGOTHUKOB 1 MHbIX 3aUHTEPECOBaHHbIX NUL, B Ka4ecTBe akcnepToB. B gaHHom MonoxeHun npea-
cTaBneHbl paspaboTaHHble aHKeTbl 00y4atoLMXCA U BbINMYCKHUKOB, LENbl0 KOTOPLIX SBSETCA
n3y4deHne MHeHus O nonyyaemom umm obpasoBaHumn, pabotogarenen No U3YYEHUIO UX MHEHUS
0 npodeccrnoHasribHOM KOMMNETEHTHOCTU BbIMYCKHUKOB.

BHYTpPEHHUI MOHUTOPUHT N 3KcnepTusa kadvectsa obpasoBaHua PIrbOY BO «BI'Y» ocHo-
BblBAeTCA Ha MNOSIOXKEHUSAX LOKyMeHTupoBaHHou npoueaypbl A BI'Y [JokymeHTuMpoBaHHas
npoueaypa BoOpoOHeXCcKoro rocyaapCTBeHHOro yHuBepcuteta. CucteMa MeHeXMeHTa Kade-
cTBa. BbisiBNeHne yaoBneTBOPEHHOCTM NOTpeduTenen n 3amHTepecoBaHHbIX CTOPOH, KOTopas
pernaMmeHTUpyeT NpoLecc OLEHKM CTENEHN YAOBNETBOPEHHOCTN NOTpebuTenen n gpyrux 3anH-
TepecoBaHHbIX ML, KA4eCTBOM obpasoBaTenbHbIX YCNyr, NpeactaBnsieMbix BopoHexXckum roc-
yOapCTBEHHbIM YHUBEPCUTETOM U onpeaenseT NopsiAoK NPoBeAEHNS aHKeTMpoBaHMs obyyato-
LLIMXCH, HAy4yHO-Negarormyecknx paboTHUKOB, y4ebHO-BCNOMOraTeibHOro nepcoHana n apyrux
paboTHNKOB YHMBEpCUTETA, a Takke abUTypMeHTOB, BbIMYCKHUKOB, paboTtogartenen n 3anHte-
pecoBaHHbIX CTOPOH.

BHyTpeHHAs He3aBMCMMas oueHKa KavecTtBa paboTbl negarornyeckux paboTHMKOB NPOBO-
ANTCs B COOTBETCTBMM C [lonoxeHnem o6 opraHusaumm n nposegeHnn atrectaumm padboTHUKOB
BopoHexckoro rocyaapcTtBeHHOro yHusepcuteta. Matepuanbl atrectaumm nepegarTcs B ge-
KaHaT dakynbTeTa, peanmsytowero OOIMM, gna nepegaym kypatopy OOl ¢ uenbto aHanusa u
pa3paboTKM KOPPEKTUPYIOLLMX MEPONPUATUN.

ExxerogHo npoBoguTca camoobcrnenoBaHne No COrflacoBaHHbIM KPUTEPUSIM B BUAE BHYT-
peHHero ayauTa B pamkax CMK BI'Y.
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PaspaboTtumku OOIT:

[ekaH pakynbTeTa =i /A.M. BobpeLuos/
3as. kacbeapon OMMMM3 79 «22”" |E.H. BOpMOHTOB/
Kypatop HanpasneHus 03.03.03 5( /KO.3.Kopyarun/

[

[Mporpamma pekoMmeHaoBaHa Y4YeHblM coBeTOM huamyeckoro dakynbteta oT 25.04.2019
npotokon Ne 3.
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MATPULA

COOTBETCTBUA KOMNETEHLNN N COCTaBHbIX YaCTeu

OOI1 1 oueHO4YHbIX CpeacTB
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o

dopmbl
OLIEHOYHbIX

cpeacTs®
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Ok3ameH

3avet

Sk3ameH

3avet

Sk3ameH
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I pakTnyeckne 3agaHua

I pakTnyeckne 3agaHuAa

I pakTnyeckne 3agaHna

MpakTnyeckne 3agaHns

I pakTnyeckne 3agaHua

OOLWweKynbTypHbIE KOMMNETEHLMMN
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. Ok3ameH,
MHoCTpaHHbIN A3bIK MpakTnyeckue 3agaHus
3aver
O6wasn dusmka
[MpakTuyeckue 3agaHus,
MexaHuka p A Ok3ameH
KOHTponbHasi pabota
MpakTnyeckue 3agaHus
MonekynapHas cusmka p 0, ) Ok3ameH
KOHTponbHasi pabota
MpakTnyeckue 3agaHus,
OneKTpU4ecTBO 1 MarHeTU3Mm Ok3ameH
KOHTponbHasi pabota
MpakTnyeckme 3agaHus,
KonebaHus 1 BOMnHbI, onTuka Ok3ameH
KOHTponbHasi pabota
O6LWKMI PU3NYECKNA NPaKTUKYM JlabopaTopHkle paboTbl 3auet
ATOMHas u agepHas ¢pusmka
ATOMHas unka Na6opaTopHble paboTel 3aveTr
SAnepHas pusmka NabopaTopHbie paboThbl 3auver
MaTtemaTunka
N MpakTnyeckme 3agaHus,
MaTtemaTnyeckun aHanus Ok3ameH
KOHTPOIbHbIE paboThbl
MpakTnyeckme 3agaHus,
AHanutuyeckas reomeTpus Ok3ameH
KOHTponbHasi pabota
N [MpakTuyeckue 3agaHus,
INnHenHas anrebpa p A Ok3ameH
KOHTponbHasi pabota
MpakTnyeckue 3agaHus, 3aveT C
OnddepeHumansbHble ypaBHeHNS Z
KOHTponbHasi pabota OLIEHKON
BeKTOpHbIN 1 TEH30PHbIV aHanu3 MpakTnyeckne sagaHus 3aveTr
Teopusa BeposaTHOCTEN U MaTeMa-
MpakTunyeckne 3agaHus Ok3ameH
TU4YecKas cTtaTucTvka
Teopusa pyHKLUIA KOMNNEKCHOrO MpakTnyeckne 3agaHns SKk3aMeH
nepemMeHHoro
WHTerpanbHble ypaBHEeHWs U Bapu- MNpakTudeckre sanaHua 3aver
aLMOHHOE NcUYUcneHne
Moaynb "UHdopmaTuka"
JTaBopaTtopHble paboThl 3aver

WHdpopmaTuka
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ANropuTMbI 1 S3bIKK JTaBopaTtopHble paboThbl 3aver
nporpaMMmMpoBaHus
TeopeTuyeckas cusmka
MpakTnyeckue 3agaHus, 3aveT C
TeopeTuyeckass MexaHuka 9
KOHTponbHasi pabota OLIEHKOM
MpakTnyeckue 3agaHus,
OnekTpoanHamuka Ok3ameH
KOHTponbHasi paboTta
MpakTnyeckue 3agaHust
KBaHTOBas mexaHuka p Jit ) Ok3ameH
KOHTpOsnbHasi paboTa
TepMognHamuka v ctaTucTuyeckast MpakTnyeckue 3agaHus, SK3ameH
dusnka KOHTponbHasa paboTta
dusmka konebaTenbHbIX U BONHO-
BbIX MPOLLECCOB
Teopusi koneGaHuit Na6opaTopHble paboThl Ok3ameH
PacnpocTtpaHeHune JlaBopaTtopHble paboThl, 3aver
3NEKTPOMarHUTHbIX BOJTH KOHTponbHasi pabota
C NabopaTopHble paboTel, Ok3aMeH
TaTMCTUYECKas pagnouanka KOHTPONbHas paGoTa
JlaGopaTtopHble paboThl, Ok3ameH
dun3nka BOMHOBbLIX NPOLECCOB
KypcoBasi paboTta
OneKTpoHuka
PagnoanekTpoHuka JlTabopaTopHble paboTbl Ok3ameH
JlaGopaTtopHble paboThl,
duranyeckasi aneKTpoHUKa KOHTponbHasi pabota, Ok3ameH
KypcoBas paboTta
JlabopaTtopHble paboTbl Ok3amMeH
Lindposas obpaboTka curHamnos patop P
JTaBopaTtopHble paboThl Ok3amMeH
KBaHTOBas pagmoduaunka
OcCHOBbI Hay4HbIX UCCNEAOBaHWUIA B JlTaBopaTtopHble paboThbl 3aver
pagnodusnke
TeopeTuyeckme OCHOBbI JlTabopaTtopHble paboTsl, SK3ameH
pagnoTEXHUKN KypcoBas paboTta
. MpakTnyeckue 3agaHus,
MeToabl MmaTemaTu4eckon ousmkm Ok3ameH
KOHTponbHasi pabota
YucneHHble MeToabl U MaTemaTtu- JlTabopaTtopHble paboTsl,
Ok3ameH

4YeCcKoe moaennpoBsaHue

KOHTpOIbHasi paboTa
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BesonacHocTb Xun3HegeaTenbHoCTU lMNpakTnyeckne saHATUSA 3avet
dusnyeckas KyrnbTypa u cnopt Cpava HopmaTveoB 3avet
AcTpoduanka JlabopaTopHble paboTbl 3aver
ATOMHbI cneKkTpanbHbIN aHanm3 JTaBopaTtopHble paboThl 3avet
Brok 1 |BapuatueHas yacts
OcHoBbI TEOPUM JlaGopaTtopHble paboThl, SK3amen
MUKPO3NEKTPOHHBIX CXEM KypcoBas pabota
CreunpakTikym JlaBopaTtopHble paboThl 3aver
AnemeHTHasn 6asa u NpoekTMpoBa- JlaBopaTtopHble paboThl 3aver
HWEe MHTEerparbHbIX CXEM
OCHOBbI TEXHONOMMM NOJYNPOBOA- JTaBopaTtopHble paboThl 3aveT c
HUKOBBIX NPUBOPOB M UHTErpanbHbIX OLIEHKOW
dursnyeckne 0CHOBbI Onpoc 3aver
HaHOJNEKTPOHUKM
NabopaTopHble paboTel 3aveT C

MuKpocxemMoTeXHUKa OLiEHKOM
KoMnbloTepHOE MOAenMpoBaHme B Na6opaTtopHkle paboTbl 3avet
MUKPO3NEKTPOHUKE
OneKTUBHbIE ANCUMMNVHLI MO du- Cnava HopmaTneoB 3auet
3MYEeCKON KynbType 1 cropTy
MporpammupoBaHue MpakTnyeckne 3agaHus 3aver
MUKPOKOHTPOS/1EPOB
HeipoHHble ceTy MpakTuyeckne 3agaHus 3auet
PU3MKA MOy NPOBOAHNKOB NabopaTopHble paboTel 3aveTr
dur3unka NonynpoBOAHNKOBBIX JlTaBopaTtopHble paboThbl 3aver
npubopos
A3bIk NPOEKTUPOBaHUS MpakTuyeckne 3agaHus 3auet
annaparypbl
dU3NYECKME OCHOBbI MpakTnyeckne 3agaHus 3ayet
MUKPOSNEKTPOHMUKM

. MpakTnyeckne 3agaHus 3aver
Beepnenue B Scilab P A
MpuHLUMNBI 1 YyCTPOWCTBa CBEPX- MpakTnyeckne sagaHus 3aver

NNoTHOM 3anncy nHdopmauum
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TexHonornyeckre npouecchl cbop- Mpaktuyeckue sagaHus 3avet
KW 1 repMeTn3aLmnmn u3nenvn Teep-
OOTEeNbHOWM 3NEKTPOHUKU
BeeaeHune B NporpaMMmupoBaHme Ha MpakTudeckue 3anaHus 3aver
a3blke C

MpakTunyeckne 3agaHus 3aver
dusuka MAM-cnucrem

MpakTnyeckne 3agaHus 3aver
Paguodusnyeckue MeToabl P a
TexHonorun ynpaeneHus Onpoc 3avet
L1poBLIMM NpaBamu
TexHuueckue cpeacTBa 3almThl Onpoc 3avet
VHTENNEeKTyanbHON COOCTBEHHOCTH
OcHoBbI kKpunTorpagum Onpoc 3auer

Brok 2 |BapuarueHas yactb
Y4yebHas npakTuka no nonyvyeHunto OT4eT no npakTuke 3avet
nepBrYHbIX NPOdECCUOHANBHBLIX
YMEHWIA N HaBbIKOB, B TOM YMCIe
NepBUYHbIX YMEHUI U HABLIKOB
Hay4HO -MccrneaoBaTenbCKon Aes-
MpownsBoacTBEHHAsA NpakTuKa no OT4eT no npakTuke 3avet
nonyyYeHuto NpodeCcCcMoHarnbHbIX
YMEHWI 1 onbiTa npodeccnoHanb-
HOW NEeATENbLHOCTH
OT4eT No npakTuke 3aver

rlpOI/I3BO,D,CTBeHHa$I NpakTuka,
npegannnomMHas
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SJ'IeKTpVI‘-leCTBO N MarHeTu3m

MpakTnyeckme 3agaHus,
KOHTponbHas pabota

Ok3ameH

KonebaHus n BonHbI, ONTHKa

MpakTuyeckune 3agaHus,
KOHTpOmbHasA paboTa

Ok3ameH

OBLWmMN DPU3NYECKNA NPaKTUKYM

JTaBopaTopHble paboTbl

3avet

AToMHas u sgepHas cu3muka

ATOMHas usmka

JTaBopaTopHble paboTbl

3avet

AnepHas dusmka

JTaBopaTopHble paboTbl

3avet

Marematuka

MaTtemaTtunyecknin aHanns

MpakTuyeckne 3agaHus,
KOHTPOrbHble paboThbl

Sk3ameH

AHanuTtuyeckas reomeTpua

MpakTuyeckue 3agaHus,
KOHTpOsbHas paboTa

Sk3ameH

InHenHas anrebpa

MpakTuyeckue 3apaHus,
KOHTponbHas pabota

Ok3ameH

OudbdepeHumansHble ypaBHeHUs

MpakTnyeckme 3agaHus,
KOHTpOsnbHasa paboTta

3auet C
OLIEHKOWN

BeKTOpHbIN 1 TEH30PHbBIN aHanun3

MpakTnyeckme 3agaHus

3ayet

Teopwus BepoATHOCTEN U MaTemMaTnyeckas cTaTucTu-
Ka

MpakTuyeckne 3agaHns

Ok3ameH

Teopusa pyHKUMIA KOMNNEKCHOIO NepeMeHHOro

I'IpaKqueCKme 3adaHnAa

Ok3ameH

WHTerpanbHble YpaBHEHUA 1N BapnalMoHHOE UCHNC-
JieHne

MpakTuyeckne 3agaHns

3avet

Mogynb "HdopmaTtuka"

WHpopmaTnka

JlTabopaTopHble paboTbl

3ayet

AnropuTMbl U A3bIKWM NPOrpaMMMUpPOBaHNSA

JTaBopaTopHble paboTbl

3avet

TeopeTuyeckas dusnka

TeopeTunyeckasa MexaHuka

MpakTnyeckme 3agaHus,
KOHTponbHas paboTta

3auet C
OLIEHKOW

SﬂeKTpO,D,VIHaMVIKa

MpakTuyeckne 3agaHus,
KOHTpornbHasa paboTa

Sk3ameH

KBaHTOBas MexaHuka

MpakTuyeckne 3agaHus,
KOHTpOsbHasA paboTa

Ok3ameH
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MpakTuyeckne 3agaHus,

TepmMoanHamuka 1 ctatucTnydeckasi pmanka Ok3ameH
KOHTponbHas pabota
®usuka konebaTenbHbIX Y BOMIHOBbLIX MPOLIECCOB
Teopus konebaHuin J1labopaTopHble paboThl Ok3ameH
PacnpoctpaHeHne anekTpoMarHUTHbIX BOSH NaGoparopHsie pabots, Saqer
KOHTpoJibHasi paboTta
JTaBopaTopHble paboThl, Ok3aMeH
Cratuctuyeckas pagnodumsuka
KOHTponbHas paboTta
®U3MKa BOMHOBbIX MPOLIECCOB JTaBopaTopHble paboThl, Ok3ameH
KypcoBasi paboTta
OnekTpoHuKa
PagnoanekTpoHuka JlabopaTopHble paboTbl Ok3ameH
JTaBopaTopHble paboThl,
dusnyeckasi aNeKTpoHUKa KOHTponbHasi paboTa, Ok3ameH
KypcoBasi paboTta
Lincpposast 06paboTka cUrHanos JlTabopaTopHble paboTsl Ok3amMeH
KsaHToBasi paauodmanka JlaBopatopHble paboTbl OK3ameH
OCHOBbI Hay4HbIX UCCNeAOBaHUIA B pagnodusunke NaGopatopHbie paboTbi 3avet
JTabopaTopHble paboTbl,
TeopeTuyecke OCHOBbI PagNOTEXHUKN Ok3ameH
KypcoBasi pabota
o MpakTnyeckue 3agaHus,
MeTtoabl MmaTemaTnyeckon puankm Sk3ameH
KOHTposbHas paboTta
YuncneHHble MeToabl U MaTeMaTMyeckoe Mogenupo- JlabopaTopHble paboThl, SK3aMeH
BaHue KOHTponbHas pabota
BesonacHoCTb xu3HeaeaTenbHOCTH lMpakTuyeckne 3aHATUSA 3auet
dusnyeckas KynbTypa u cnopt Caaya HopmaT1BoB 3avet
AcTpoduanka JNaBopatopHble paboTbl 3auer
ATOMHbIii CNIEKTparnbHbIi aHanu3 NaGopatopHbie paboTbi 3aver
Briok 1 BapwatuBHas yacTb
JTaBopaTopHble paboThl,
OCHOBbI TEOPUN MUKPO3MEKTPOHHBIX CXEM Ok3ameH
KypcoBasi paborta
CneunpakTukym JlTabopaTopHble paboTsl 3auet
JTaBopaTopHble paboTbl 3aver

OnemeHTHas 6asa u NPOEeKTUpoBaHNE NHTErpasibHbIX
CcxXem
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OCHOBbI TEXHOMNOMMM NONYNPOBOAHMKOBBLIX NPMOOPOB JTaBopaTopHble paboTbl 3avet c
W MHTErpasnbHbIX CXEM OLIEHKON
dusnyeckne 0CHOBbI HAHOANEKTPOHMKN Onpoc 3avet
MUKPOCXEMOTeXHMKa JTaBopaTopHble paboTbl 3aveT c
OLIleHKON
KomnbloTepHoe MogenvpoBaHue B JlTabopaTopHble paboTsl 3aveTt
MUWKPO3NEKTPOHMKE
OneKTUBHbIE ANCLMMINHBI MO (PUNYECKON KYNbType Cpava HopmaTyBOB 3aver
1 CropTy
MporpammrpoBaHne MUKPOKOHTPOINEPOB MpakTuyeckue 3agaHns 3auer
HeipoHHble ceTn MpakTuyeckne 3agaHns 3auer
dur3unka NonynpoBOAHMKOB JTabopaTopHble paboTbl 3avet
®dunsmka NonynpoBoAHMKOBBIX NpubopoB JTabopaTopHble paboTbl 3aver
#3bIkM NpoekTMpoBaHWsa annapaTypbl MpakTuyeckne 3agaHns 3avet
dusnyeckne 0CHOBbI MUKPOINEKTPOHMKM MpakTuyeckune 3agaHns 3auer
BBeneHue B Scilab MpakTnyeckme 3agaHus 3ayeTt
MpuHLUMNBI 1 YCTPOWCTBa CBEPXMNIOTHON 3anncu uH- MpakTnyeckue 3agaHus 3aveTt
chopmaunmn
TexHonormyeckune npoLeccsl c6opkM 1 repMeTU3aLmm MNpakTndyeckne sanaHns 3avert
N34enuin TBEpOOTENbHOW 3MEKTPOHUKM
BeeneHve B nporpammupoBaHune Ha a3blke C MpakTuyeckne 3agaHns 3auet
dunsnka MOlMN-cuctem MpakTnyeckme 3agaHus 3aver
Pagunoguanyeckne metoapl MpakTnyeckme 3agaHus 3ayet
TexHonoruu ynpasneHusi LMpPoBLIMU NpaBamu Onpoc 3auer
TexHnyeckne cpeacTea 3alnTbl MHTENNEKTYanbHOM Onpoc 3avet
cobCcTBEHHOCTH
OcHoBbI kpunTorpacdum Onpoc 3auer
Brok 2 BapwatuBHas yacTb

Y4yebHas npakTuka no nofy4yeHuro NepBUYHbIX Npo- OT4eT no npakTuke 3avet
heccroHanbHbIX YMEHUI U HABLIKOB, B TOM YuCe
NnepBUYHbIX YMEHWUIA N HaBbLIKOB Hay4HO -
Mpon3BoacTBEHHAs NpakTMKa no NnonyyYyeHuto npo- OTy4eT no npakTuke 3auet
deccrmoHanbHbIX yMEHUI 1 onbiTa npodeccnoHanb-
HOWN OeATenbHOCTH

OT4eT no npakTuke 3aveTr

rlpOI/I3BOD,CTBeHHaF| npakTuka, npeganniomMHas
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Brnok 1 BbaszoBas 4actb
WcTopus MpakTnyeckne 3agaHus Ok3ameH
Pycckuin a3bik 1 KynbTypa peyn MpakTnyeckue 3agaHus 3aver
OKoHOMMKa MpakTnyeckne 3agaHus Ok3ameH
MpaBoBeneHve MpakTnyeckme 3agaHus 3aveTt
dunococus MpakTnyeckne 3agaHns Ok3ameH
MHOCTpaHHbIN 53bIK MpakTnyeckne 3agaHns OK3ameH,
O6wan dpusnka
[MpakTuyeckne 3agaHus,
MexaHuka p A Ok3ameH
KOHTponbHas pabota
MpakTnyeckue 3agaHus,
MonekynapHas dusmka P A Ok3ameH
KOHTponbHas pabota
MpakTnyeckne 3agaHus,
OneKkTpu4ecTBo 1 MarHeTU3m Ok3ameH
KOHTponbHasi pabota
MpakTnyeckue 3agaHus,
KonebaHus 1 BOMnHbI, onTuka Ok3ameH
KOHTponbHasi pabota
OBLLMIN UBNYECKUIA IPAKTUKYM Na6opaTopHbie paGoTb! 3aver
AtomHas n agepHas dmsuka
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ATomHasi huamka Na6opatopHble paboTbl 3aver
SAnepHast uamka NaBopatopHble paboTbl 3aver
MatemaTuka
o MpakTnyeckne 3agaHus,
MaTemaTtunyeckun aHanma Ok3ameH
KOHTPOIbHblE paboThl
MpakTnyeckue 3agaHus,
AHanutuyeckasi reomeTpus Ok3ameH
KOHTponbHasi pabota
. MpakTnyeckue 3agaHust
InHenHas anrebpa p A ’ Ok3ameH
KOHTponbHasi pabota
[ndbchepeHUManbHbIe ypasHeHMs MpakTnyeckue 3agaHus, 3aquq
KOHTponbHas paborta OLEHKOM
BeKTOpHbIN U TEH30PHbIA aHanus MpakTnyeckne 3agaHns 3avert
Teopusi BEpOATHOCTEN U MaTemMaTuiecKkas craTucTuka MpakTnyeckne 3agaHus Ok3ameH
Teopusi PyHKLMIN KOMMNIEKCHOTO NEepeMEHHOT0 lMpakTuyeckue 3apaqus Ok3ameH
MHTerpanbHble ypaBHeHWs1 1 BapUaLyoHHOe ncUmcneHmne MNpakTndeckne sanaHns 3aver
Moaynb "UHdopmaTuka"
VHdopmaTuka JlabopaTtopHble paboThbl 3aver
JlaGopaTtopHble paboThbl 3avet
ANropuTMbI 1 93bIK1 NPOrPaMMMpPOBaHNS
Teopetunyeckas cusmka
MpakTnyeckue 3agaHus 3aveT C
TeopeTuyeckas MexaHuka P A ’ o
KOHTpoInbHasi paboTta OLIEHKOM
MpakTnyeckue 3agaHus,
OnekTpoanHamuka Ok3ameH
KOHTponbHasi paboTta
MpakTnyeckue 3agaHust
KBaHTOBas MexaHuka P A ’ Ok3ameH
KOHTponbHasi pabota
MpakTnyeckue 3agaHus,
TepMognHamuka u ctaTucTuydeckas umanka Ok3ameH
KoHTponbHas paboTa
®dusnka KonebaTenbHbLIX U BOJIHOBbIX NPOLIECCOB +
Teopusi koneGaHuit + NaGopatopHble paboTbl Ok3ameH
JlaGopaTtopHble paboThl, 3avet
PacnpocTtpaHeH/e anekTpoMarHMTHbIX BOJH + KOHTponbHas paboTa
JlaGopaTtopHble paboThl, Ok3ameH
CraTnctuyeckas pagnodusmnka +

KOHTpOIbHasi paboTa




29

JlaBopaTtopHble paboThl, Ok3ameH
®usmnka BONHOBBIX NPOLLECCOB + KypcoBas paboTta
OneKkTpoHuKa +
PagnoanekTpoHuka + Na6opaTopHble paboThbl Ok3ameH
JlaBopaTtopHble paboThl,
Pusmyeckas aneKTpoHuKa + KOHTponbHas paborTa, Ok3ameH
Kypcoas paboTta
Lincbposas o6paboTka curHanos + NaBopaTtopHble paboTsl Ok3ameH
KBaHTOBas pagnodusnka + Na6opaTopHble paboThbl Ok3ameH
OcCHOBbI Hay4HbIX UCCNEAOBaHWIA B paanogumanke + NabopaTopHbie paboTb! 3auet
JlabopaTtopHble paboTsl,
TeopeTnyeckme 0CHOBbI PaANOTEXHUKN + parop P Ok3ameH
KypcoBas pabota
y MpakTuyeckne 3agaHns
MeToabl MmaTemaTuyeckon ousmkm p a ’ Ok3ameH
KOHTpornbHas paboTa
YucreHHble MeToabl U MaTeMaTUyeckoe MoaenupoBa- NabopaTopHble paboTsl, SKk3ameH
HVe KOHTponbHas paboTa
Be3onacHoOCTb Xn3HeaesaTenbHOCTM lMpakTuyeckue 3aHATUSA 3avet
dusunyeckas KynbTypa u cnopt Cpaya HopmaTvBOB 3ayert
AcTpoduanka JlTabopaTtopHble paboTbl 3aver
ATOMHBIN CreKkTpanbHbIii aHanua NaBopaTtopHble paboTbl 3auert
Briok 1 BapuaTuBHas yactb
JlabopaTtopHblie paboTsl,
OCHOBbI TEOPUN MUKPOINEKTPOHHbBIX CXEM + parop P Ok3ameH
KypcoBas pabota
CrewLnpaKTVKyMm + JlTabopaTtopHble paboTbl 3aver
OnemeHTHas 6a3a U NPOEKTMPOBaHWE UHTErpanbHbIX N NaBopaTtopHble paboTbl 3auert
cxem
OCHOBbI TEXHOMOMMU NOMYNPOBOAHUKOBLIX MPUBOPOB U + Na6opaTopHble paboThbl 3avet c
MHTErpanbHbIX CXem OLIEeHKOW
dnsnyeckme oCHOBbI HAHOINEKTPOHMKN Onpoc 3avert
JlTabopaTtopHble paboTbl BaueT C
MuKpocxemoTexHuka + OLEHKOI
JlaGopaTtopHble paboThbl 3avet

KomMnbloTepHOEe MogenMpoBaHne B MUKPOISEKTPOHMKE
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OneKTUBHbIE ANCLMMNNHBI MO PU3NYECKON KynbType 1 Cpava HopmaTvBoB 3aver
cnopry
MporpammupoBaHne MUKPOKOHTPOINEpPOB + MpakTnyeckue 3agaHna 3auer
HelpoHHble ceTn + MpakTnyeckne 3agaHus 3aver
dun3mka NonynpoBoOaHMKOB + JTaGopaTtopHble paboThl 3aver
Pusmnka nonynpoBOAHNKOBBLIX NPUGOPoB + NaGopatopHble paboTbl 3auer
HA3blkn NpoekTpoBaHMA annaparypbl + lMpakTu4eckue 3apaHus 3avet
Dun3nyeckne oCHOBbI MUKPOINEKTPOHUKN + lMpakTu4eckue 3apaqus 3avet
BeegeHue B Scilab + MpakTnyeckne 3agaHus 3aveTt
MpUHLMNBLI 1 YCTPOMUCTBa CBEPXMNIIOTHOM 3anncu nHGop- + MpakTnueckue 3apaHuns 3aver
Maumm
TexHonornyeckme npouecchbl COopkM 1 repMeTusaumm + lMNpakTuyeckue sagaHus 3avet
n3aenuin TBepaoTenbHOW 3NEeKTPOHNKM
BeeneHue B nporpammumpoBaHue Ha a3blke C + MNpaktnyeckne 3agaHus 3aver
dunsnka MAMN-cuctem + MpakTnyeckne 3agaHns 3aveTr
Pagvoduanyeckue metoabl + MpakTnyeckne 3apgaHus 3aver
TexHonormn ynpasneHns umdgposbiMu Npasamm + Onpoc 3auver
TexHnyeckne cpeacTsa 3aluThbl UHTENNEKTyanbHON + Onpoc 3aver
COBCTBEHHOCTH
OcHoBbI kpunTorpacum + Onpoc 3auer
Briok 2 BapuaTuBHas yacTb

YuyebHasi npakTMka no Nony4eHuo NepBrYHbIX Npodec- OTy4eT Mo npakTuke 3auer
CMOHarbHbIX YMEHUIA 1 HaBbIKOB, B TOM Y1Cne NnepBuy-
HbIX YMEHWI N HaBbIKOB HAY4YHO -MCCreoBaTenbCKOn
Mpoun3BoacTBEHHAsA NpakTyka Nno NonyyYyeHnto npodeccu- OTyeT no npakTuke 3aver
OHarnbHbIX YMEHWI 1 onbiTa NpodeccMoHanbHoW aes- +
TENbHOCTN

OT4eT No npakTuke 3avet
MpounsBoacTBEHHasA NpakTyka, NpeaaunoMHas +
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MpunoxeHue 4

AHHOTauum pabounx nporpaMm y4ebHbIX KypcoB, AUCLMNINH

B1.56.1 WUctopusa

Llenv n 3apayum y4ye6HOM AUCLUNIIUHDI.

Llenbto gucumnnuHbl «McTopmusa» SBNSETCA: U3ydeHWe LEeroCTHOro Kypca MCTOpUM COB-
MECTHO C APYrMMW OMCUUNNNHAMK UMKna; bopMmnpoBaHme y CTyAEeHTOB COBPEMEHHOIO Mu-
POBO33PEHUS; OCBOEHME MW COBPEMEHHOIO CTUS MbILLMEHNS.

B xoame usydeHus avcumnnuHbl «MIcTopusi» CTyAeHTbl OOIMKHbI: UMETb NpeacTaBreHne o
CYLLHOCTMK, hopMe M DYHKLMU UCTOPUYECKOTO 3HAHWS; OBMafeTb aNieMeHTaMyn UCTOPUYECKO-
ro aHanmsa; 3HaTb: MOHATUIHbLIA annapaT UCTOPUYECKON HayKu, OCHOBHblE MeToAdbl uUccre-
[AOBaHUS UCTOPWUU; CYLLHOCTb, COAEpXKaHue, 0COBEHHOCTM Pa3BUTUS OTEYECTBEHHOW MCTO-
PUX; OCHOBHOW CMEKTP KOHLEMNUUA UCTOPUYECKOTO PasBUTUS, TOYEK 3PEHMUS MO YACTHLIM UC-
TOpUYECKMM Mpobnemam; ymeTb: CaMOCTOSITENIbHO aHanM3npoBaTb MCTOpUYeckue akTbl;
NPUMEHNATb NPUHUUMbLI UCTOPU3Ma OOBLEKTMBHOCTWU B aHanu3e UCTOPUYECKOro martepuana;
NPUMEHATb MONYYEHHbIE 3HAHMA W YMEHUS MpPU aHanu3e COBPEMEHHbIX CoumMarnbHO-
9KOHOMMYECKUX U COoLManbHO-MONMUTUYECKUX NPoGreM COBPEeMEHHOro aTana pasBuTuUs oTe-
YeCTBEHHOW UCTOPUN; UMETb HaBbIKM PabOTbl C UCTOPUYECKUMUN NCTOYHUKAMMU.

KpaTkoe conepxaHue (AMaakTnyeckme eauHMLbI) y4eOHOM AUCLMNIINHDI.

CopepxaHue OuCUMNNMHBI OXBaTblBAaeT KPyr BOMPOCOB, CBA3AHHbLIX C U3yYEeHWEM cre-
AyoLWnX pa3genos:

CywHoCTb, opMbl, YHKLNN NCTOPUYECKOrO 3HaHUSA. MeToabl U UCTOYHUKN M3YYEeHUst UCTO-
pun. MNoHAaTMEe n Knaccudukaumss NCTOPUYECKOro UcTodHuKa. OTevecTBeHHas MUCTopuorpa-
dou1s B NpOLUSIOM U HacTosiwem: obuiee n ocobeHHoe. MeToaonornsa n Teopmns UICTOPUYECKON
Hayku. ictopusa Poccun — HeoTbemnemasa 4yactb BCEMUPHOWN UCTopun. AHTUYHOE Hacneave
B anoxy Benukoro nepeceneHust HapoaoB. Npobnema aTHoreHesa BOCTOYHbIX cnaBsaH. Oc-
HOBHble 3Tanbl CTAaHOBMEHUA rocygapcTBeHHOCTU. [lpeBHAS Pycb u KoYeBHUKU. BusaHTun-
Ccko-gpeBHepycckne ceasn. OcobeHHoCTH coumnanbHoro ctpoda [ApesHen Pycu. OTHOKYNbTYp-
Hble U couManbHO-MONUTUYECKME MPOLLECChl CTAaHOBMEHUS PYCCKOW rOCyAapCTBEHHOCTU.
MpuHaTMe xpuctmaHcTBa. PacnpocTpaHeHne ncnama. 9Bonouusi BOCTOMHOCABSAHCKOW roc-
yoapcteeHHocTu B XI-XII BB. CounanbHo-nonutuyeckmne nameHeHus B pycckmx semnsx B XllI-
XV BB. Pycb n Opga: npobnembl B3anmMoBnmsaHusa. Poccust 1 cpeHeEBEKOBbLIE rocyaapcTBa
EBponbl 1 Asun. Crneunduka dpopmMmpoBaHna eanHOro poCCUMCKOro rocygapcrea. Bossbl-
weHne MockBbl. PopmMMpoBaHME COCMOBHOW CUCTEMbI OpraHudaummn obuwecTtsa. Pedopmbl
MeTtpa 1. Bek EkatepuHbl. [pegnockbiniku 1 0CO6EHHOCTN CKNaabiBaHUA POCCUMCKOro abco-
noTnama. uckyccumn o reHesnce camogepxaBmsi. OCOGEHHOCTM N OCHOBHbIE 3Tarbl 9KOHO-
Mudeckoro passutus Poccun. 3sontoumnsa ¢oopm cobCTBEHHOCTM Ha 3emnto. CTpykTypa geo-
AanbHoro 3emnesnageHus. KpenoctHoe npaso B Poccuun. MaHydakTypHO-NpOMBbILLNEHHOE
npousBoacTeo. CTaHoBNeHMe MHAycTpuanbHoro obuiectea B Poccun: obuiee n ocobeHHoe.
Ob6uwecTBeHHast Mbicrb U 0cobeHHOCTM obuiecTBeHHOro asmxkeHust Poccun XIX B. Pedopmbl
n pedopmatopsbl B Poccun. Pycckas kynbtypa XIX Beka u ee BKrag B MUPOBYIO KyrbTypy.
Ponb XX ctonetuss B MmupoBon uctopuun. Mnodanusauyms obuiectBeHHbIX npoueccos. [1po-
6nema 9KOHOMMYECKOrO pocTa M mogepHudauuun. Pesontoumm n pedopmbl. CoumanbHas
TpaHcdopmauusa obuwectBa. CTOMKHOBEHME TEHAEHUMA MHTEpPHaAUMOHanM3ama M HauuoHa-
nn3ma, uHTerpaumm n cenapaTtuama, gemokpatum n astoputapusma. Poccus B Havane XX B.
O6bekTMBHas NOTPEBHOCTb MHAYCTpManbHON MoaepHusaumm Poccun. Poccuinckue pedop-
Mbl B KOHTEKCTE 00LEeMMPOBOro pa3BuTnA B Hadane Beka. [lonutudeckne naptmm Poccun:
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reHesuc, knaccmdukauus, nporpaMmmbl, TakTuka. Poccus B yCrnoBusix MMPOBOW BOWHbLI N 06-
LLeHaumnoHanbHoro kpusnca. Pesontouna 1917r. paxgaHckasi BOMHA U MHTEPBEHUUS , UX
pe3ynbTaTtbl U nocneacTens. Poccuinckas amurpaums. CoumnanbHO-9KOHOMUYECKOE pa3BuTmne
cTpaHbl B 20-e rr. HAIlN. dopmmpoBaHme ogHONapTUMHOrO nonmtTudeckoro pexmma. Obpaso-
BaHne CCCP. KynbTypHasa xu3Hb cTpaHbl B 20-e rr. BHewHaa nonutuka. Kypc Ha cTpou-
TENbCTBO couManMaMa B OOHOW CTpaHe u ero nocneactsumda. CoumanbHO-3KOHOMUYECKME
npeobpasoBaHusa B 30-e rr. CCCP HakaHyHe 1 B HayanbHbI Nepuoa BTOPOW MUPOBOK BOW-
Hbl. Bennkaa OTteyecTBeHHasa BovHa. CoumnanbHO-9KOHOMUYECKOEe pa3BuTUe, 0bLLEeCTBEHHO-
NONUTUYECKas XU3Hb, KynbTypa, BHewHss nonutuka CCCP B nocneBoeHHble roabl. Xonoa-
Haa BOWHA. [MOMbITKM OCYLECTBNEHUS NOMNTUYECKUX N SKOHOMUYeckux pedopm. HTP u ee
BNUsiHME Ha xopn obuiectBeHHoro passutnd. CCCP B cepeauHe 60-80-x rr.  CoBeTckui
Coto3 B 1985-1991 rr. MNepecTtponka. lNonbiTka rocygapctBeHHoro nepesopota 1991 r. n ee
npoan. Pacnag CCCP. benosexckne cornaweHuns. Oktsabpbckne cobbitna 1993 r. CtaHoB-
neHne HOBOW poccuirckon rocygapcteeHHocTn (1993-1999 rr.). Poccusa Ha nyTn pagukans-
HOW couMnanbHO-3KOHOMMYECcKon mogepHusaumn. KynbTtypa B coBpemeHHon Poccun. BHelwu-
HenonuTnyeckasn AeATeNbHOCTb B YCNOBUSIX HOBOW reononMTUYECKON CUTYaLnn.

dopma TeKyLen aTTecTauum — npakTMyeckne 3agaHus.
dopmMa NpoMeXyTOYHOM aTTecTaLum - 3K3aMeH.

Koabl hopmupyembix (cbopmupoBaHHbIx) komneteHumn: OK-2, OK-6, OK-7

B1.5.2 Pycckum a3bIK U KyNnbTypa peyum

Llenu n 3agayun y4ye6HOM AUCLUMNIIUHDI.

Llenb nayyeHus kypca «Pycckun a3blK 1 KynbTypa pedny — (hopMUpoBaHNe SIMYHOCTH, BNa-
Aetollen TeoOpeTUYEeCKUMU 3HAHUSIMW O CTPYKTYpe PYCCKOro fi3blka U OCODBEHHOCTAX ero
PYHKUMOHNPOBaHMA, obnagatowen yCTonYMBbIMUM HaBblkaMu NOPOXOEHUSA BbiCKa3biBaHUSA B
COOTBETCTBUN C KOMMYHUKaTUBHbBIM, HOPMaTUBHbBIM M 3TUYECKMM acrnekTamun KynbTypbl peyu,
TO eCTb CNOCOOHOM K peanusaunmn B ped4eBon AeATENbHOCTU CBOErO IMYHOCTHOMO NoTeHuuna-
na.

B cBs3n ¢ aTum yyebHaa gucumnnuHa «Pycckuin s3blKk U KynbTypa peyny» AOSKHa pellaTb
cnegywowme 3agadv: No3HakOMUTb C CUCTEMOM HOPM PYCCKOro nuTepaTypHOro s3blka Ha
POHETUYECKOM, FEKCMYEeCKOM, CrnoBoobGpa3oBaTeflbHOM, rpaMMaTMY4ecKOM YPOBHE; AaTb
TeopeTudeckne 3HaHus B obnactu HOPMAaTMBHOIO W LieneHanpasrieHHOro ynotpebneHus
A3bIKOBbIX CPEACTB B 4ENTOBOM U Hay4YHOM 0bLLieHnn; cchopMmnpoBaThb NpakTU4ECKNE HaBbIKM
N yMeHus B 06nacTn CoCTaBneHnsa 1 nNpoayumMpoBaHUSA pasnnyHbIX TUNOB TEKCTOB, NpenoT-
BpaLeHUsA 1 KOPPEKTUPOBKM BO3MOXHbIX S3bIKOBbIX M peyeBbIX OLWMOOK, aganTauumn TEKCTOB
ANA YCTHOTO MU NMUCbMEHHOrO U3IOXEHUS; CPOPMUPOBATL YMEHUS, Pa3BUTb HaBblkM 06-
LLIEeHMSs1 B pasfnn4yHbIX cuTyaumsx obuieHus; coopmmpoBaTb Yy CTyOEHTOB CO3HATENbHOE OT-
HOLLEHNE K CBOEWN N YYXKON YCTHOM M NMMCbMEHHOW PeYn Ha OCHOBE MU3YyYEeHUA €€ KOMMYHMKa-
TMBHbIX Ka4eCTB.

KpaTtkoe coaepxaHue (AnaakTuyeckue eanHULbl) y4eOGHON ANCLMNIIUHDI

1. OCHOBHble NOHATUS KyNbTypbl peun. KynbTypa peum kak HayydyHo-yvyebHas aucumnnuHa.
A3bIK N peyb. A3bIK Kak 3HakoBas cuctemMa. PyHKummM A3bika. COOTHOLLEHME NMOHATUM A3bIK U
peyb: B3aMoObyCNOBNEHHOCTb N B3aMOBNNSAHUE. A3bIKOBblE €AMHULbI U YPOBHU A3bIKOBOW
cucTtembl. Peyb kak popma peanusaumm asbika. [1pobnembl KynbTypbl KOMMYHUKaUMK: acuM-
METPUS MeXAY KyIbTypon o0LEeHNs N KyNbTypon peyn. Tunbl pe4yeBon KyrnbTypbl HOCUTENEN
A3blka: 9NuUTapHbIM, CcpeaHe-NuTepaTypHblA, NUTepaTypHO-Pas3roBOPHbIN,  daMUNbsapHO-
pa3roBopHbIn. PopMbl peun: cneumdmrka YCTHOM U MUCbMEHHOW peyu, KrnaccumKaumoHHble
NPU3HaKKN, XapakTepHble YepTbl, A3bIKOBbleE OCOBEHHOCTH.
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2. AsblkoBaa Hopma. [MHAMWYHOCTb pas3BUTUS A3blka U M3MEHYMBOCTb HOPM. TwunNbl HOPM
(ophoanunyeckme, nekcuyeckue, rpammaTtmyeckme, opdorpaduyeckne, NyHKTYauUOHHbIE Y
Aap.). Tunbl HOpMaTUBHBIX crioBapen 1 NPUHUMNbLI paboTbl C HUMWU. 3HAYNUMOCTb HOPMAaTUBHO-
ro acnekra ans pevyeBon KOMMyHukauun. CoBpemMeHHOe peyeBoe MpocTpaHCcTBO. Hopma um
OVCKYpC, HOpMa U1 y3yc. PasroBopHada pedb n Hopma. ACUMMETPUS MeXy pasroBOpHOW pe-
YblO N NIUTEpPaTYpPHON HOPMOW B cdhepe peveBor KOMMYHUKaLUK.

3.Ctunuctuka. PyHKUMOHAnNbHbIE CTUNM COBPEMEHHOIO PYCCKOro si3blka. BaammopencTteune
PYHKUMOHASbHbIX CTUINEN. XapakTepucTuka ctunen: cidepa dpyHKLUMOHNPOBAHUSA; fiekcu4e-
ckue, cnosoobpasoBaTesbHble, MOPKONOrMyeckne, CUHTakcMyeckne OcCOBEHHOCTU; XaHpbl;
ocobeHHoCTN opraHu3aumm TekcToB. Crneunmduka UCnonNb30BaHUS 3MEMEHTOB PasfUYHbIX
A3bIKOBbIX YPOBHEN B Hay4yHOM peyun. PasroBopHasi peyb B cucTeMe (PyHKUMOHAamNbHbIX pas-
HOBWOHOCTEN PYCCKOro NMTEPaTypHOro s3blka. YCroBus (PYHKLWMOHMPOBAHUS pPa3roBOPHOM
peuu, porib BHEA3LIKOBbLIX (0aKTOPOB.

4. Putopuka 1 genoson s3blk. OcobeHHOCTU ycTHOM nybnnyHon peun. OpaTop 1 ero ayam-
Topus. OCHOBHbIE BUAblI aprymMeHToB. [oAroToBka peyun: BbIGOp TeMbI, Lienb peyun, NOUCK Ma-
Tepuana, Ha4yano, pasBepTbiBaHWE U 3aBepLUEHUNE peyu. PedeBble TakTUKM B pedeBomn
KOMMYyHMKaumn. Popmbl YCTHOrO 4enoBoro obuieHnsi. PeyeBoe maHunynupoBaHue. PedeBon
aTnkeT. Cneundurka pycckoro peyeBoro aTUKeTa: TaKTUYHOCTb, NpeaynpeauTensHOCTb, OT-
KPOBEHHOCTb, TOMIEPAHTHOCTb, yyacTue. TexHuka peanu3auumn 3TUKETHbIX POpM: NpuUBET-
ctBue (obpalleHue), 3aBsa3ka, passuTue, KynbMuHaums, pasesaska. ObctaHoBKa oOLeHns m
3TUKETHble ¢opmynbl. Buabl NMCbMEHHOW AOenoBon KOMMyHuKauuu. OpraHu3aumoHHO-
pacnopsanTenibHaa AOKYMeEHTaUnsa Kak pasHOBUAHOCTb MMCbMEHHOW Oen0BOW peydn. A3blko-
Bble hopmyrbl oduumnanbHbIX JOKYMEHTOB. A3bIK U CTUMb pacnopsaguTesibHbIX JOKYMEHTOB,
KOMMepPYEeCKON KoppecnoHAEHUMN, MHCTPYKTUBHO-METOANYECKUX JOKYMEHTOB.

dopma TeKyLlen arTtectaumm — NnpakTu4eckne 3agaHus.
Popma NPOMEXYTOYHON aTTecTauumm: 3a4eT

Koabl hopmupyembix (cchopmmpoBaHHbIX) komneTeHuun: OK-5, OK-6

B1.5.3 3koHOMUKa

Llenu n 3apayun yue6HOM AUCLUUNIIUHDbI:

N3yyeHne amcumnnuHbl "OKOHOMMKA" MMeeT cBoen uenbto obecneuntb NOLroTOBKY
BbICOKOKBanNnduumnpoBaHHbIix 6bakanaBspoB, obnagaolmx HeobxoaMmbIMn 3HaHUSIMK B obna-
CTU 3KOHOMWYECKON TEOPUN, NMO3BONSKLWMMKN pa3bupaTbCsa U OPUEHTUPOBATLCS B MPOUCXO-
ASALWLNX SKOHOMUYECKUX NPOLECCax U ABNEHUSX, B TOM YMCNe CBA3aHHbIX C Ux byayuien npo-
dreccuoHanbHOM AeATeNnbHOCTLI0. [Na peanu3aumm gaHHOW Uenu CTaBAaTCAa criegylowme 3a-
jauu:

- N3y4nTb 6a30Bble IKOHOMUYECKME KaTErOPUK;

- pPacKpbITb cogepXaHne 3KOHOMUYECKNX OTHOLLEHUN N 3aKOHOB 3KOHOMUYECKOrO pa3Bu-
TS,

- U3Yy4UTb IKOHOMUYECKNE CUCTEMbBI, OCHOBHbIE MUKPO- M MaKpOIKOHOMUYECKNE npobne-
Mbl, PbIHOK, PbIHOYHBIN CMPOC N PbIHOYHOE NPEASIOXKEHNE;

- YCBOUTb NPMHLMMN paunoHanbHOro 3KOHOMUYECKOro NOBEAEHUS XO3SIUCTBYHOLLMX CYyOb-
€KTOB B YCNOBUSIX PbIHKA;

- YAAICHUTb CYyTb OCHOBHbIX acnekToB PYHKLMOHNPOBAHNSA MUPOBON 3KOHOMUKMW.

KpaTkoe cogepxaHue (AMpaakTuyeckme eauHULbI) y4eOHOM QUCLUMNIINHBI

OKOHOMUKa U 9KOHOMUYEeCKasi meopusi: npedmem, (hyHKUUU, passumue

MpeameT, PyHKUUN U METOObl SKOHOMUYECKON TEOPUN. DKOHOMUYECKME OTHOLUEHUS N 3KO-
HOMMYECKME 3aKOHbI. 3apOXXOAEeHNEe N OCHOBHbIE 3Tarbl Pa3BUTUS SKOHOMUYECKON TEOPUN.
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OKOHOMUYEecKue cucmemabl

CywHoCTb COBCTBEHHOCTH, €e TuMbl U POPMbl. JKOHOMUYECKAA CUCTEMA N ee coaepKaHue.
Tunbl aKOHOMKMYECKNX cucTeM. lNepexogHas SKOHOMUKA.

ObuwecmeeHHoe npou3zeodcmeo

Mpon3BoacTBO, ero cogepXxaHue n uenu, noTpedbHocTn n nara. AKOHOMUYECKNE PeECYPChI K
dakTopbl Npon3BoacTBa. [1pon3BoACTBEHHbLIE BO3MOXHOCTU M 93KOHOMUYECKNI BLIOOP
PbIHOK, e20 803HUKHOBEHUE U XapaKmepucmuka

.HatypanbHoe n ToBapHOe X03ancTBO. ToBap M ero CBoMCTBa. PbIHOK, NPUYMHBI €r0 BO3HUK-
HOBEHMS, (PYHKLNKN pbiHKA, BUObl PbIHKOB. VIHbpacTpyKTypa pbliHKa.

MexaHu3m ¢byHKUUOHUPOBAHUS pbIHKa

PbIHOYHLIM cripoc, ero BenuynHa, aktopbl U 311aCTUYHOCTL. PbIHOYHOE NpennoXeHue, ero
BENMYmMHa, akTopbl U 3NacTUYHOCTb. PbIHOYHOE paBHOBECKE N paBHOBECHAsA LieHa.
KoHKkypeHuus, ee CyLLHOCTb, PyHKUMM 1 Buabl. CoBEpPLUEHHAA N HECOBEPLUEHHAA KOHKYpPEH-
uuns. MoHononu4, ee CyWHOCTb U OPMbl. AHTUMOHOMONBHAA NONUTUKA.

PbiHKU ghakmopos rpou3zsodcmea

PbiHOK Tpyaa. LleHa Tpyaa v 3apaboTHasa nnaTta. PblIHOK CCyAHOro kanutana u CcygHbli npo-
LeHT. PbIHOK 3emMnn 1 3emenbHas peHTa. LleHa semnu.

Teopusi cbupmbi

®dupma. Tunbl mnpm. Kanutan dupmel. KpyroobopoT n obopot kanutana. M3gepxku npoms-
BOACTBa U Aoxoabl onpmbl

HayuoHarnbHasi 3KOHOMUKa Kak eOuHasi cucmema

CTpyKkTypa 1 nokasaTtenu HaumoHasnbHon akoHomukn. BBI. YUBI1. HL. MakpoakoHoMu4eckoe
paBHOBeCHE.

MHeecmuuyuu U 3KOHOMUYEeCKUU pocm

MuBectnumn. Buabl nHeectuumn. ACTOMHMKM MHBECTULNIN. DKOHOMUYECKMIA POCT U €ro TUMbI.
daKTopbl 9KOHOMUYECKOrO pocTa. AKOHOMMYECKUI PocT B Poccun.

LleHexHo-kpedumHasi u baHKo8CKasi cucmembl

[eHexHas cuctema. lMNpegnoxeHne n cnpoc Ha aeHbrn. baHkoBckasa cuctema. Kpeagut n ge-
HEXHO-KpeauTHasi nonuTuka.

Q@uHaHcosas cucmema

®duHaHCbl, Ux yHKuMK. FocyaapcTBeHHbln GogxeT. Hanorn. Buabl HanoroB. duckanbHas
nonuTukKa rocygapcrea

MakpoakoHomu4yeckass HecmabusibHOCMb

LIMKNnYHOCTb 3KOHOMKUYEecKoro passutna. dasel uukna. Buabl LMKNoB. QKOHOMUYECKNE KpU-
31Cbl, NX NPUYNHBI, BUAObl. AHTUKPU3UCHaA nonutuka. VIHpnaums, suabl MHOASUUN U UX NO-
cnencteuda. AHTUMHNALMOHHAs nonutuka. bespabotmua n ee dopmbl. Mepbl 60pbObI C
6e3paboTuuen.

Lloxo0bl U ypOBEHb XU3HU HacesleHUs.

[oxonbl HaceneHns. YpoBeHb U Ka4eCTBO XU3HU HaceneHus. NpoXnToYHbIN MUHUMYM.
OKoHOMuYecKasi posib 2ocydapcmea

locyoapcTtBO B 9KOHOMUYECKOW cucteme obuiectBa. PyHKUMKM rocygapcTea. [ocyaapcTBeH-
HOe perynvpoBaHve 3KOHOMUKU W ero popMbl. OKOHOMMUYECKas MosiMTvKa rocynapcrea,
NPUHLMMNBLI U OCHOBHbIE BUADbI.

Muposasi akoHOMUKa

MwupoBoe X035MCTBO U MeXAyHapoAHble 3KOHOMUYECKME OTHOLUEHUS. BHeLHAs Toproenda m
Toprosas nonuTuka. lNnatexHbin 6anaHc 1 BanioTHbIN KypC.

dopma TeKyLen aTTecTauum — npakTMyeckne 3agaHus.
dopma NPOMeXyTOUYHOM aTTecTaLum - 3K3aMeH.

Koabl hopmupyembix (cchopmmpoBaHHbIxX) komneteHuun: OK-3, OK-7
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B1.5.4 NpaBoBeaeHue

Llenn v 3apauv y4ebHOM QUCLUNIIUHDI:

Llenbto gucumnnuHbl «paBoBegeHne» SBNSETCA: M3yYeHMe NepPBUYHBbIX OCHOB W npepa-
cTaBneHnn ob OCHOBHLIX KaTeropusix npaesa; AENCTBYIOLWEN CUCTEMbI HOPM, NMpaBui Mo pas-
NNYHBIM OTpacnaM 3HaHWUN, 3aKOHOB, MHbIX NPAaBOBbIX UCTOYHMKOB.

KpaTkoe conepxaHue (AMAaKkTnyeckme eauHULbI) y4e6HOU AUCLMNIINHBI

CopoepxaHne AUCUMNNUHBLI OXBaTblBAET KPYr BOMPOCOB, CBSAA3AHHbIX C W3YYEHMEM Crie-
ayrowmnx pasgenos: ocygapctBo M npaBo. Mx ponb B Xu3HM obuiectBa. Hopma npasa
N HOpMaTMBHO-NpaBoBble akTbl. OCHOBHbIE MPAaBOBbIE CUCTEMbI COBPEMEHHOCTU. Mexay-
HapogHOe NpaBO Kak ocobas cuctema npaea. ICTOYHMKM poccuMckoro npaesa. 3akoH v noa-
3aKOHHble akTbl. Cuctema poccunckoro npasa. Otpacnu npaea. [lpaBoHapyLueHne u topunaum-
yeckasi OTBETCTBEHHOCTb. 3HA4YeHne 3aKOHHOCTU M NpaBonopsaka B COBPEMEHHOM obLule-
ctBe. [NpaBoBoe rocygapctBo. KoHcTuTtyumsa Poccunckon denepaunm - OCHOBHOW 3aKOH
rocygapctea. OcobeHHOCTU (hefepatmBHOro ycrtpomctea Poccun. Cuctema opraHoB rocy-
napcrteeHHon Bnactn B Poccunckon ®enepaunn. [oHATUE rpaXgaHCKOro npaBOOTHOLLE-
Hus. dusmyeckne un topuandeckne nuua. [lpaBo cobectBeHHocTn. ObsizatenbctBa B
rpaxgaHCcKoM MpaBe W OTBETCTBEHHOCTb 3a WX HapylweHue. HacneactBeHHOe npaso.
BpayHo-cemeliHble OTHOLWeEeHUs. B3anmHble npaBa u 06A3aHHOCTU CynpyroB, poavTeEnen u
aeten. OTBETCTBEHHOCTbL MO CEMENHOMY npaBy. TpyaoBon oroBop (KOHTpakT). TpyaoBas
ANCLMNIIMHA U OTBETCTBEHHOCTb 3a €€ HapylleHne. AQMUHUCTPATUBHbBIE NPaBOHAPYLUEHUS U
aAMUHUCTPaTUBHAA OTBETCTBEHHOCTb. [lOHATME npecTynneHusa. YrornoBHass OTBETCTBEH-
HOCTb 3a COBepLUeHMe MNpecTynneHnn. Jkonornyeckoe npaso. OcobeHHOCTN NpaBoBOro pe-
rynmpoBaHuna Byaylien npogeccrnoHanbHon gesaTenbHOCTU. NpaBoBble OCHOBbLI 3aLMThbl FOC-
yOapCTBEHHOW TaWHbl. 3akoHofaTenbHble W HOPMaTUBHO-MPaBOBble akTbl B obnactu
3aWmnTbl tHOPMaLUUK N TOCYyAapCTBEHHOW TaWHbI.

dPopma TeKyluen aTrectaumm — npakTMyeckme 3agaHus
dopma NPOMEXYTOYHON aTTecTaLumm 3a4eT

Koabl hopmupyembix (chopmmpoBaHHbix) komneteHumun OK-4, OK-7, OlNK-4

B1.5.5 ®unocodus

Llenv n 3apayn yye6HOM AUCLUNIIUHDbI:

Llenb nayyeHus gucuunnuHbel «dunocodusa» - cnocobcTBoBaHne (OOPMUPOBAHUIO Y CTYAEH-
TOB LL€NOCTHOro, CACTEMHOrO NpeAcTaBneHnsa 0 MMpPe U MECTE YerioBeKka B HEM, BOCNUTaHUE
cnocobHoCTK N NnoTpebHoCcTU Kk hunocodckon pednekcum, drunocogpckom oLeHKe ABNEHNIA U
NPOLIECCOB AENCTBUTENBHOCTU, YCBOEHME NPEACTaABNEHNA O CNOXHOCTU ObiTUSA, packpbiTue
€ro MHOroypOBHOCTU U MHOroobpasausi.

3afayun nsyyeHuss ANCUMNINHBI:

1) NO3HAKOMUTbL CTYAEHTOB C npobrnemamu, Maesmm n KOHUEeNuusMu, BblipaboTaHHbIMU B
npoLecce NCTOPUYECKOro pasBnTUs onnocoqrCKon Mbicnu;

2) packpbiTb cneunduky omnocodCcKoro MMpPOBO33PEHUS, NOHUMAHUA LEHHOCTU U MOMb3bl
dmnocodcKoro B3rnsgaa Ha >KuU3sHb;

3) cnocobcTBOBaHWE PasBUTUIO CAMOMO3HaHUSA, NMOHUMAaHUA CBOUX WHOMBUAYAIbHbIX OCO-
GeHHOoCTEeN, COOTBETCTBYHOLNX NOTPEBHOCTEN N BO3MOXHOCTEN UX peanusaunm;

4) BblpaboTKka y CTyAEHTOB NOTPEBHOCTM B CaMOCOBEPLLUEHCTBOBAHUN, NOMOLLb UM B Ornpe-
AeneHnn nyten n cnocoboB OOCTMXKEHUS BEPLUMH B CBOEN JNIMYHOW M NpodheCcCUOHanbHOM
AeaTenbHOCTY;
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5) pasBuTure y CTyAEHTOB TBOPYECKOrO MbILUSIEHNS, OAHUM U3 BaXXHEWLLIMX MOMEHTOB KOTOPO-
ro ABnseTcs CNocobHOCTb NPOBEMHOro BUAEHUSI MOCTUraeMblX peanuin Mupa;

6) dhopmmpoBaHme y ctygeHTa umsmyeckoro pakynbTeTa nNpencTaBneHUn O €ANHCTBE U
MHOroobpasumn OKpy>xarLlero Mupa, 0 CBA3N (PU3NYECKOro U XMMUYECKOIo, XMMUYECKOTO Y
Bronornyeckoro ypoBHeln peanbHOCTN Ha B6a3e rnocodCcKoro ocMbiCneHns npobnemol Obi-
™S,

7) 3HAKOMCTBO CTyA€eHTOB (PM3MYECKOro dpakynbTeTa C OCHOBHbIMM (bOpMaMn opraHm3aumm
Hay4YHOro 3HaHWs, 3aKOHOMEPHOCTAMM HAy4YHOro NMO3HaHUS, PacKpbITUE NPUHLMMNOB CUCTEM-
HOCTW, 3BOMIOLMOHN3MA U CaMOOpraHM3aLmm, COCTaBMAIWNX SAPO COBPEMEHHOW Hay4HOM
KapTWHbI MUPa;

8) pa3BuTne ymeHun normvyHo opmynmpoBaTb, M3naratb U apryMeHTUPOBaHO OTCTamBaTb
cobCcTBEHHOE BUAEHNE paccMaTpmBaemMbix Npobnem;

9) cogencTeoBaTtb OBMaAeHMIO NpUeMamMmn Be4eHUs OUCKYCCuK, NonemMukn, ananora B obna-
CTN hunocockux n obLieHay4YHbIX npobnem.

KpaTkoe conepxaHue (AMaaKkTnyeckme eauHULbI) y4eO6HOW AUCLMNIINHBI

Kypc domnocodum cocTtonT n3 aByx 4acten: ICTopuydeckon n teopetmyeckon. B xoge ocsoe-
HUA UCTOPUKO-PUNOCOGCKOro pasgernia CTyAeHTbl 3HAKOMSATCS C NPOLEeCCOM CMEHbl TUMOB
MO3HAHUA B MCTOPUM YenoBeyecTBa, 00YCrOBMAEHHbIX CNEUNAUKON LUMBUNU3ALUMN U KYNbTY-
pbl OTAENbHbBIX PEMMOHOB, CTPAH U UCTOPUYECKUX AMOX. TeopeTUYecKnin pasgen Kypca BKIo-
YyaeT B cebs OCHOBHblIE NPOGIeEMbI ObITUSI N NO3HAHUS, pacCMaTpUBaeMble Kak B pedriekcmB-
HOM, TaK 1 B LLEeHHOCTHOM nnaHax. CogepxaHne ANCUMMNANHBI OXBaTbiBaeT KpPyr BOMPOCOB,
CBSI3@aHHbIX C M3YyYEHWEM CreayrLlmx pa3nenos:

MpeaomeT cunococpun. Mecto n ponb dunocodpumn B Kynbtype. CtaHoBneHne cunococpun.
OcCHOBHbIe HanpasneHns, LWKOSbl PUIOCOPUN 1 aTanbl €e NCTOPUYECKOro pasBuTnda. CTpyk-
Typa pmnocodckoro 3HaHus. YyeHne o OblTun. MoHUCTMYECKNE N NNOPANUCTUYECKME KOH-
uenuum ObiTns, camoopraHmsaumsa 6biTna. MNoHATMS MaTepumanbHOro n maeanbHoro. [lpo-
CTpaHCTBO, BpeM4. [IBMKeHne n pasButue, ananektuka. [JeTepMUHU3M U UHOAETEPMUHU3ZM.
OvHamnyeckne 1M cTtaTUCTMYECKMe 3aKOHOMepPHOCTU. HayuHble, domnocogckme n pennrnos-
Hble KapTUHbI Mupa. Yenosek, obLiecTBO, KynbTypa. Yenosek un npupoga. O6LWeCTBO U ero
CTpykTypa. paxgaHckoe obLEeCTBO M rocygapcTBo. YenoBek B cucTemMe couumanbHbIX CBsI-
3en. YenoBek M MCTOPUYECKMIA MPOLIECC; NIMYHOCTb U Macchl, cBoboga n HeobxoaMMocCTb.
dopmaumMoHHasa N UMBUIIM3AUMOHHAA KOHUenumMm obLiecTBeHHOro passutus. CMbICn Yyerno-
Beyeckoro 6biTna. Hacunue n HeHacunme. Ceoboaa n otBeTcTtBeHHOCTb. Mopanb, cnpaseg-
NMBOCTb, NpaBo. HpaBcTBEHHbIE LeHHOCTW. [peacTaBneHnsi 0 COBEPLUEHHOM YerioBeke B
pasfNYHbIX KynbTypax. ACTeTUYEeCKMe LEHHOCTU N UX POSlb B YErI0BEYECKOM XU3HWU. Penuru-
O3Hble LeHHOCTU 1 ceoboaa coBectn. CoaHaHue 1 no3HaHue. Co3HaHMe, CaMOCO3HaHME U
nn4yHocTb. [Mo3HaHWe, TBOpPYECTBO, NpakTuka. Bepa u 3HaHue. NoHMMaHne n obbsCHEHME.
PaumoHanbHOe 1 MppaunoHanbHoe B No3HaBaTesNlbHOM AeATeNnbHOCTU. [1pobnema MUCTUHBI.
[encTBuTEenbHOCTb, MbllSieHMe, noruka n A3bik. HaydHoe n BHeHay4yHoe 3HaHue. Kputepuu
Hay4YHocTU. CTpyKTypa Hay4YHOro No3HaHus, ero metoabl U popmbl. POCT Hay4yHOro 3HaHuA.
Hay4dHble peBosnoumn 1 CMeHbl TUMOB pauuoHanbHOCTU. Hayka n TexHuka. byayuiee veno-
BeyecTBa. [nobanbHble Npobnembl coBpeMeHHOCTU. Baanmogencteme unsunmnsaumim n cue-
Hapun Bygyuiero.

dopma TeKyLen aTTecTauum — npakTMyeckne 3agaHus.
dopma NPoOMeXXyTOYHOM aTTecTaLmum 3K3aMeH.

Koabl hopmupyembix (cchopmmpoBaHHbIX) komneTeHuun: OK-1, OK-7
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B1.5.6 UHOCTpaHHbLIN A3bIK

Llenn v 3apauv y4ebHOM QUCLUNIIUHDI:

Llens ancumnnuHel — oopMmnpoBaHne Npon3HOCUTENbHbBIX HAaBbLIKOB M YMEHUN, a Takke dop-
MUPOBaHME YMEHMUI MOCTPOEHMUS MPOCTbIX U CHAOXHBIX WHOCTPAHHbLIX NPeasioKeHU; O3Ha-
KOMIEHNE C JIeKCUYECKUMU WU rpaMMaTUYEeCKUMN OCOBEHHOCTSIMU MHOCTPAHHOro £3blKa;
oBrnageHue cneumanbHon nekcukon (1500 n.e.); coBepLUEHCTBOBAHME HABbLIKOB U YMEHWUN
YTEHUS OPUrMHASIbHBIX TEKCTOB; pa3BUTUE MOHOOMMYECKON U OManornyeckon peydn, CcBsa3aH-
HOW C NpodecCcnoHanbHON AeATENbHOCTLIO Ha 6a3e cneunanbHOW NEKCUKK; pas3BUTUE yMe-
HUN pedrepupoBaHns U aHHOTUPOBAHUA CTaTen No cneumansHOCTH.

KpaTkoe conepxaHue (AuAaKkTnyeckme eauHULbI) y4eO6HOU AUCLUMNIINHBI

CopepxaHne AUCUMNNUHBLI OXBaTblBAET KPYr BOMPOCOB, CBSA3AHHbIX C W3YYEHMEM Crie-
AYOLWNX pa3genos:

Cneuundomka apTUKYNauMM 3BYKOB, MHTOHALUMKM, akUEHTyauum u putMa HemTpanbHOW peyn B
N3y4yaeMoMm $3blke; OCHOBHble OCOBEHHOCTW MOSIHOrO CTUMSE MPOU3HOLLEHUS, XapakTep-
Hble Ans cepbl NPOPECCMOHANBHON KOMMYHUKALMW; YTeHWe TpaHcKpunumn. Jlekcuye-
CKM MUHUMYM B o6beme 4000 yyebHbIX fiekcn4ecknx eanHn, obLero n TepMmMHOSIOrM4ecko-
ro xapakrepa. lNoHaTue guddepeHumauum nekcukn no cdepam npumMeHeHnsa (bobiToBas,
TepMuHonornyeckada, obueHayvHasa, oduumansHas u gpyras). lNoHAaTMe O CcBOOOAHbLIX U
YCTOMYMBbLIX CIOBOCOYETAHUAX, (bpaseonornyecknx eanHunuax. NoHatne o6 OCHOBHBLIX CMO-
cobax crnosoobpasoBaHud. '(pammaTuyeckue HaBblkK, obecnevmnBaroLLne KOMMyHKaumo 6e3
NCKaXXEHNS CMbICNa Npu NMCbMEHHOM K YCTHOM 00LWEeHMM oOLLero xapakrtepa; OCHOBHbIE
rpamMmaTuyeckne SBMEHWs, XapakTepHble Ons npodeccuoHanbHonm peudn. [loHaTve 06
obuxogHoO-NUTEPATYypHOM, OnunanbHO-4ENOBOM, HAayYHOM CTUMSX, CTUNE XYAOXECTBEH-
Hon nuTepaTypbl. OCHOBHblIE OCOBEHHOCTM Hay4HOro ctuns. KynbTypa v Tpaguuum cTpaH
n3y4yaemoro s3blka, fnpaBuna peyeBoro atukeTa. [oBopeHue. [unanormyeckasi 1 MOHOMNOMM-
yeckas peyb C UCnosnb3oBaHMEM Hambonee ynoTpebuTernbHbIX U OTHOCUTENbHO MPOCTbIX
NEKCUKO-rpamMMaTUYECKNX CPeACTB B OCHOBHbIX KOMMYHUKATUBHbBIX CUTyauusx Heoduumans-
HOro n oduumanbHoro obweHns. OcHoBbl NyGNMYHOM peyn (yCTHoe coobLeHune, aoknaa).
AyanpoBaHue. lNoHMMaHue guManorndeckon n MoHoMornm4yeckon peun B cdepe ObITOBON U
npogeccnoHanibHON KOMMYHUKaumn. YTteHue. Buabl TEKCTOB: HECNOXHble nparmaTtuye-
CKMEe TEKCTbl M TEKCTbl MO LUMPOKOMY U Y3KOMY Npodunto cneumansHocTu. MNucemo. Bugbl
peyeBblX NPOU3BEAEHUN: aHHOTauus, pedepart, Te3unchbl, COObLEHNS, YacTHOe NUCbMO, fae-
noBoe nNMcbMo, bruorpadusi.

dopma TeKyLuen aTrecTaumm — NpakTU4eckne 3agaHus.
dopmMa NpoMeXyTO4YHOM aTTecTaLun: 3K3aMeH

Koabl hopmupyembix (chopmmpoBaHHbix) komneteHuun: OK-5, OK-6, OK-7

Bb1.B.7 Moaynb «O6wasa dousmka»

Llenn n 3agaum moaynsa:

Llenb mogyna «O6wasn dusnka» coctouT B POPMUPOBAHNN Y CTyAEHTa LIEeNOCTHOW CUCTEMBI
3HaHWN NO OCHOBaM KIaCCUYECKOW U COBPEMEHHON (hun3unku, BbipaboOTKe HaBLIKOB MOCTPOE-
HUA PU3nyecknx mogernen n peweHns gusmyecknx 3agady. Mogyns anseTcs pyHO4amMeHToM
AN nocrneayoLwero n3yvyeHns npogeccrmoHarnbHbIX U NPOMUIBbHBIX AUCLUNINH.

KpaTkoe cogepxaHue (AMAaKTnyYecKkme equHULbI) y4eO6HOM AUCLUMNIINHBI
Pas3den 1. MexaHuka
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1.1. BBegeHue

Mpeamet coBpemeHHon dmsmkn. Metogbl huanyeckoro nccnegosanus. aeanunsauma pe-
anbHbIX OOBEKTOB N B3aMMOCBA3EN Mexay HUMW. [MprHUMnuanbHas posib PU3N4ECKoro aKc-
nepumeHTa.

1.2. KnHemaTtuka maTtepumarnbHOM TOYKN

XapakTepHble MpOCTpPaHCTBEHHO-BPEMEHHble MacLlTabdbl. ['paHuLbl NPUMEHNMOCTUN Kraccu-
yeckon MexaHuku. Cnocobbl onncaHusa OBMXEHUSA MaTepuanbHOW ToYkKM. CUcTeMbl oTcyeTa.
CKopocCTb U yckopeHue. TaHreHumanbHoe U HopMarnbHoOe yckopeHud. BpalwaTtenbHoe ABu-
XXEHue, yrnosasi CKOPOCTb U YriOBOE YCKOPEHME.

1.3. 3akoHbl HbtoTOHA

[MepBbIN, BTOPON N TpPeTUM 3aKoHbl HbtoToHa. MHepumanbHble cuctembl otcdeTa. [puHUmMn
oTHocuTenbHOCTU Manunesa. Btopon 3akoH HbloTOHa Kak (pn3nyecKknin 3akoH, MOHATUS CUMbl
N MHEPTHOM Macchl. [NMpnmepbl peleHns ANHaMMYeCcKnxX 3agad

BTopon 3akoH HbloTOHa kKak aguddepeHumanbHoe ypaBHEHWE ABWXKEHUS. Ponb HayvanbHbIX
ycnoBun. OCHOBHbIE TUMbI AMHAMUYECKUX 3adad. [BMXKeHne matepuanbHON TOYKM nog Aewn-
CTBMEM MOCTOSIHHOM cusbl. [IBMXeHne noa AeNcTBMEM CUMbl, MPONOPLMOHANIbHON CKOPOCTH.
Mpumepsl "ynpyron" cunel, rapMOHUYECKUA ocUMNNATop. [MHaMmmnka BpalwlaTenbHOro ABuxe-
HUA MaTepranbHON TOYKN.

1.4. HekoTopble TeopeMbl U MHTErpanbl ABMKEHNA O MaTepuarnbHOM TOYKN

YpaBHeHMEe MOMEHTOB A4S MaTepuarbHOM TOYKU. 3aKOH COXPaHEHUA MOMEHTa UMnyrbca B
LEeHTpanbHOM cunoBom none. MexaHuyeckas pabota n mMowHocTb. KOHCEpBaATMBHbLIE CUMbI.
[MoTeHunanbHas aHepruss MatepuanbHON TOYKU. Teopema O KMHeTMYeckon aHeprun. Mexa-
HU4eckasa aHeprus, Teopema 06 N3MEHEHNN MEXAHNYECKOWN IHEPTMN. 3aKOH COXpPaHEHUS Me-
XaHUYECKON 3HEpPrnn mMatepmasibHOM TOYKU B Mosfie KOHCcepBaTUBHbLIX cun. [loTeHumanbHas
3HEeprus N yCTOMYNMBOCTb COCTOSIHUSI paBHOBECUSI MaTepuanbHon Todkn. OgHoMepHoe OBu-
XXeHne maTepuanbHOM TOYKM B MOTEHUNarbHOM none, UHUTHbIE N UHOUHUTHbIE OBUMXEHUS.
[BmxeHune B LieHTpanbHO-cMMMeTpUYHOM none. Kenneposa 3agava.

1.5. OneKkTpomMarHUTHblEe CUSbI

OnekTpuyeckni 3apsa. 3akoH KynoHa. HanpskeHHOCTb anekTpudeckoro nons. MNMoHartne no-
TeHumana. BelumcneHue nonen no NnpuHUmMny cynepnosnuuun. None anekTpn4eckoro Aunons.
BekTop nHayKummn marHMTtHOro nons, cuna JlopeHua. [lenctene mMarHUTHOro Nosis Ha NPoBO-
HWK C TOKOM, curna Amnepa. MoOMeHT cun, AeNCTBYIOLLNX HA PaMKy C TOKOM.

[BmxeHne 3apsXKeHHbIX YacTuL, B 3NIEKTPUYECKOM M MarHUTHOM Nonsax. [ABmKeHne Yyactuubl B
OAHOPOOHOM MarHUTHOM norne. [pendoBoe OBUMXEHWE B CKPELLEHHbIX 3IIeKTPUYECKOM U
MarHuTHoMm nonsix. NpogonbHbin Apend B cnaboHeogHOPOAHOM MarHUTHOM MOfie, MarHUT-
Hble NOBYLLKW. YCKOPUTENU 3apsKeHHbIX Yactul. SddekT Xonna. MNpuHumnn gencteua M-
reHepaTopoB.

1.6. MonekynspHblie curbl

Baaumopgencteme gunonen. MNMpupoga n 0CO6EHHOCTN MOMNEKYNSPHBIX CUI.

1.7. Jedopmauuun Ten n ynpyrme cunbl

Hedopmauunmn pactskeHns n casura. 3akoH N'yka. Ynpyrme KOHCTaHTbl Bewecta. CrioxHble
aedopmauun (n3rmnb, kpydeHune). OTKNOHEHMA OT 3akoHa ['yka npu Gonbwmx gedopmanmax
(HENWMHENHOCTb, NNACTUYHOCTL). DNEKTPOMarHUTHasa npupoaa ynpyrmx cus, NoHATME O Auc-
nokauusx.

1.8. Cunbl TpeHnsa

Cyxoe TpeHune. 3akoH AMOHTOHa-KynoHa. TpeHue ckonbxennda. PaboTta cun tpeHus. Baskoe
TpeHne, opmyna HbtoToHa. JlammMHapHOe TeyeHue BA3KOW XUOKOCTU B Tpybe, dhopmyna
Myasenns. Cunbl, gencCTByOWME Ha Tena, OBUXYyLIMecs B BA3KOW cpepe. 3akoH CTokca.
AapoanHamumyeckme cunbl. AHanNM3 aspogmHaMmYecKnx cun MeTogom nogodust u pasmepHo-
cten, yncrno PenHonbaca. NoHATHE 0 cBEPXTEKYYECTMU.

1.9. TaroTeHne n cunbl NHEPLINN
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Cwunbl TaroTeHns. BbiBog 3akoHa TAroteHus M3 3aKoHoB Kennepa ons nnaHeTt. OKBMBaneHT-
HOCTb rpaBUTALMOHHON N MHEPTHOM Macc. [paBUTaLMOHHOE Mnosie, rpaBUTALMOHHBIN NOTEH-
unan. [iBmxeHne matepuanbHON TOYKM B none taroteHus. [Nepsasg, BTopas n TpeTbs KOCMU-
yeckume ckopocTu. Bec 1 HeBecoMOCTb Ten.

HeunHepumanbHble cuctembl otcyeta. Cuctema oTcyeTa, YCKOPEHHO OBWMXKYLLAACA OTHOCK-
TenbHO MHepumansHon. Cunel MHepumnn. Bpalatwasncs cuctema otcyeta. Teopema Kopuo-
nnca. LleHTpobexHasa n kopnonucosa cunbl. 3eMIs Kak HeMHepumanbHas cuctema oTcyeTa.
MaaTHuk ®yko. AHanorus Mexay cunamMmm MHeEpUUn U TAroTEHMUS.

1.10. OcHoBbI cneynanbHON TEOPUN OTHOCUTENBHOCTU

OnbiTbl ®n30 1 MarkenbcoHa. NMpeobpasoBaHus JlopeHua (C BbIBOOOM) U HEKOTOpPLIE crnea-
CTBUSA M3 HUX (OTHOCUTENBHOCTb NOHATUS BPEMEHW, NNOPEHLEBO COKpaLLlEHWEe ASMHbI, 3amea-
neHve xopda OBwXywmxca vacos). [MoHATME vHTepBana. PensaTMBUCTCKUMIA 3aKOH CIOXEHUS
ckopocTten. PenstuBuctckas macca. CBaA3b PENATUBUCTCKOM MacChbl C SHEPrMERn, a Takke
9Heprun ¢ umnyrbcom. POTOH Kak YacTuua C HyneBown maccoun nokod. [laBneHue ceeta. Uc-
KpVBreHWe CBETOBbIX JTy4en U CMELLEeHME YacTOTbl KBAHTOB B NOJSe TATOTEHMS.

1.11. OCHOBHbIE TEOPEMbI U 3aKOHbI COXPaAHEHUS AN CUCTEMbl MaTepuarnbHbIX TOYEK
MmnynbCc cnctembl MmatepuarnbHbiX To4ek. Teopema 06 M3MEHEHUM UMMyIibCa CUCTEMbI Ma-
TepuanbHbIX ToYek. Teopema O ABMXKEHUM LieHTpa Macc. [nHammka maTepuanbHOM TOYKU C
nepemMeHHoOM maccou, ypaBHeHne Meuwepckoro. PeaktnBHas cuna. 3agada LiMonkoBcKoro,
pakeTbl. MOMEHT umMnynbca CUCTEM MaTepuarnbHbiX TOYeK YpaBHEHMEe MOMEHTOB Afi1s Cu-
CTeMbl MaTepuarnbHbIX TOYEK. 3aKOH COXPaHEHNA MOMEHTa uMnynbca. YpaBHeHne MOMEHTOB
OTHOCUTESbHO OcU. KnHeTuyeckas u noTeHumanbHas aHeprum Ans CMCcTeMbl MaTepmasibHbIX
Toyek. MexaHu4eckas aHeprus cucTemMbl MaTepuanbHbIX TOYEK U YCNOBUS €€ COXPaHEHWS.
[MoHATMEe O BHYTpeHHen aHeprun. CBA3b 3aKOHOB COXPaHEHUA MMMNYyfbca, MOMEHTa UMMyIib-
ca W 3Heprm cuctemMbl MaTepmarnbHbIX TOYEK CO CBOMCTBAMW CUMMETPUM MPOCTPaHCTBA U
BpemeHu. [NpumMmepbl NPUMEHEHNSA 3aKOHOB COXPaHeHUs AN CUCTEMbl MaTepuaribHbIX TOYEK.
fBneHve yaapa (CTonkHOBeHWe vacTtul). AGCONTHO Heynpyrnmin n abCconTHO ynpyrun yaa-
pbl ABYX YacTuu. 3akoH bepHynnu ana crauymoHapHOro nNoToka naeanbHOW XuakocTu. Pac-
cesiHne (bOTOHOB Ha anekTpoHax, apdekt KomntoHa.

1.12. nHamunka TBEPAOro Tena

KuHemaTtudeckne n AnMHaMu4ecKkne xapakTepuctuku TBepaoro tena. NpumeHeHue ypasHe-
HUA OBWXEHUS LIeHTpa Macc U ypaBHEHUA MOMEHTOB ANs TBepAoro Tena. BpaleHue TBep-
[Ooro Terna BOKpYr HenoaBwxHoOW och. MomeHT uHepuuun. Teopema [tonreHca-LUtenHepa.
CBsa3b Mexay MOMEHTOM MMMyNbCa U YriioBOW CKOPOCTbIO TBEPAOro Tena B obuiem cnydyae,
TeH30p nHepuumn. CBoboaHble ocn. KnHeTtudeckasa aHeprnsa n paboTta npu BpaleHUM BOKPYr
HenoaBwxXHOW ocu. lNnockoe ABWXeHWe TBepaoro Tera, NoHATME MIHOBEHHOW OCU Bpalle-
HUs. KadyeHne Ten, TpeHue kadeHus. KnHetuyeckaa aHeprus npu niockomMm AsuxeHuu. Npu-
6nmxkeHHas Teopusa rmpockona. lNpeueccnoHHoe ABuXKeHue rupockona. [mpockonunyeckue
Cunbl.

Pasden 2. MonekynspHas cusuka

2.1. OnemeHTbl KNHETUYECKOWN TEOPUN rasoB

[aBneHne ngeanbHOro rasa. YpaBHEeHUs1 COCTOAHUA MaeanbHOro rasa. BHyTpeHHAs aHeprus
naeanbHOro rasa n ee cBa3b ¢ TemnepaTypon. POTOHHLIN ras.

2.2. CTaTucTuyeckne pacnpegenenus

Cratuctnyeckoe onnucaHue cuctembl 13 6onboro ymcna vyactmu. CTaTUCTMYECKNE 3aKOHBbI,
cpegHue 3HadeHus n pnyktyauun duandeckux sennyvH. Npumep - pacnpegeneHne yactuy,
no obvemy. PacnpegeneHne monekyn rasa no ckopoctsiM. PaBHOBecHoe pacnpepeneHue
Makcsenna (No BEKTOPY U MOAYMO CKOPOCTM) U ero CBONCTBA, HAMBEPOSTHENLLAs, CpeaHsas
N cpegHekBagpaTudHasa ckopocTu. PacnpegeneHue bonbumaHa v npumMmepbl ero rnpuMmeHe-
HUA.

2.3. Knaccuyeckasa Teopus TeNN0OeMKOCTH
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TennoemkocTb rasoB, TeOpema O paBHOpACNpPedeneHnn SHEpPrnm no cTeneHsiMm ceBoboabl.
HepocTtaTtkm knaccmyeckon Teopum TENSTOEMKOCTH.

2.4. flBneHna nepeHoca

CpegHsaa anuHa csobogHoro npobera monekyn B rasax. OQuddysuns, BHyTpeHHee TpeHue,
TennonpoBoAHOCTb razoB. OCOBEHHOCTM yNbTpapa3pexXeHHbIX ra3oB. BoluncneHune cpegHero
KBagpaTa cMmelleHus BpoyHOBCKMX YacTul,. NamepeHune Yncna Asoragpo.

2.5. PeanbHble rasbl 1 XXUAKOCTU

YpaBHeHue BaH-gep-Baanbca n ero ceornctea. PasoBble nepexonbl. Kputnyeckaa temnepa-
Typa, KpuTU4eckme napameTpsbl.

2.6. TepmogmMHamMm4yecknim noaxon K OnnmcaHmio MakpocucTem

TepmoguHammnyeckoe paBHOBecue, OOLLMIA NPUHLMN TepMOAMHAMUKK. [ToHATHME TemnepaTy-
pbl, HyNeBOW NpUHUUN TepMmoanHaMmmnkn. Knaccmdumkauma npoueccos.

2.7. MNepBbIN NPUHUMN TEPMOSUHAMUKN

OnbITbl [)XOyns, NOHATUE O BHYTpPeHHeN 3Heprun. PaboTta un konnyecTtBo TennoThl. [lepsbin
npuHUun TepmoanHamukn. CooTHoweHne Mariepa. YpaBHeHue aguabatbl ons naeanbHOro
rasa. BHyTpeHHAS aHeprus ngeanbHoro rasa v rasa Ban-gep-Baanbca. Npoueccol xoyns-
"en-Jltoccaka n xoyns-TomncoHa.

2.8. BTopon npuHLmMn TepMoaNHaAMUKN

Mpobnema npeBpaweHns TennoTsbl B paboTty. PopMynmpoBKM BTOPOro npuHuMna TepMmoau-
HaMWKN ONa TENMOBbIX U XonoaunbHbIX MawwuH. Lnkn KapHo. Teopema KapHo. TepmoaunHa-
MUyeckas wkana temnepartyp. lNpuBegeHHoe KONMMYECTBO TENnoThl, paBeHCTBO Knaysmyca
Ans obpaTMMbIX NPOLECCOB. QHTPONUA naeanbHoro rasa. OCHOBHOE ypaBHeHue TepMoau-
HaMMKM M HEKOTOpPbIE €ro crieacTeust (COOTHOLLEHMSI B3AMMHOCTU, TEPMOMEXaHMNYECKME 3dD-
dekTbl, ypaBHeHue KnanenpoHa-Knaysuyca). Heobpatumble npouecchl, HepaBeHCTBO
Knayaunyca. BospactaHue aHTponuu npu HeobpaTumbiX npoueccax (¢ npumepamun). CtaTtu-
CTUYECKMI CMbICST QHTPOMUN U BTOPOro NpUHLUKUNaG TEPMOONHAMMUKN.

Pasden 3. Snekmpu4yecmeo u MazHemu3m

3.1. dnekTpunyeckoe none

3akoH KynoHa. HanpsikeHHOCTb anektpuyeckoro nons. MNMpuHuun cynepnosvumn. Teopema
aycca (c npumepamun NnpumMmeHeHus ). Teopema o0 UMpPKyNauum BeKTopa HanpshkeHHocTu. [o-
TeHuwman.

3.2. [1pOBOAHUKM B 9NIEKTPOCTATUYECKOM none

Ycnosue paBHoBecCUsi CBODOAHBLIX 3apsaoB B NPOBOAHWKE M HEKOTOpPbIE CIEACTBUS U3 HEro.
OrnekTpocTaTnyeckas aKpaHMpoBKa. AnNeKTpoeMKocTb. KoHaeHcaTopbl. TuUnbl anekTpoctatu-
Yyeckux 3agad. Teopema eQUHCTBEHHOCTH.

3.3. DHeprus anekTpruyecKkoro nons

OHeprusa CUCTEMbl TOYEYHbIX 3apAL0B. QHEPTNA 3apsHKEHHOrO NMPOBOAHMKA U KOHOeHcaTopa.
[MNoTHOCTL 3Heprmun nons.

3.4. DneKkTpnyeckoe none B AU3NEKTPUKaXx

[MoHaATMe Makpockonuyeckoro (ycpeaHeHHoro) nons B cpege. [lonspus3oBaHHOCTL (BEKTOP
nonspusaummn). lNonspusaunoHHble (CBA3aHHbIE) 3apsabl. BeKTOp anekTpuyeckon NHOYKUNN.
[dunanekTpuyeckas NPOHNLAEMOCTb. YPaBHEHNSA ANIEKTPUYECKOro Nonsi B AnanekTpukax. Ipa-
HU4YHbIE YCNOBUSA ANA BEKTOPOB HANPSXKEHHOCTN U NHOYKUMN. DHEPrus aneKkTpuyeckoro nons
B cpeae. NMoHOepOMOTOPHbIE CUMbl B anekTpuyeckom none. MexaHu3mbl Nonspu3yemocTm
ANaneKkTpukoB. HennHenHble AnanekTpukn. CerHeToaneKkTPUKK.

3.5. CTaumoHapHbIN 3NeKTPUYECKNIA TOK

OrieKkTpuyeckoe nosie BHYTPU U BHE NMPOBOAHMKA C TOKOM. 3akoH Oma. OnekTpoaBuXKyLlas
cuna (34C) n nageHue HanpsbkeHnda. CnoxHble Lenu, npasuna Knpxroda.

3.6. MarHnTHOe none NPoOBOLAHMKOB C TOKOM

3akoH buo-Casapa-Jlannaca. None geuxyweroca 3apsga. MarHuTHbli NOTOK. Teopema o
LUPKYNALUKN BEKTOPA UHOYKLUNN.
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3.7. [lenctBMe MarHUTHOro Nons Ha NPOBOLHUKN C TOKOM

3akoH Amnepa. NoHaepOMOTOpPHbIE B3aUMOAENCTBUS NPOBOLHUKOB C TOKOM.

3.8. BekTopHbIN NnoTeHunan

OnucaHne MarHMTHOro nong npy NOMOLLM BEKTOPHOro noTeHuMana. BelumncneHne BekTopHo-
ro NnoTeHumana 3agaHHoro pacnpegeneHusi TOKOB.

3.9. MarHnTHOE none B BeLEeCcTBe

HamarHnyeHHOCTb (BEKTOp HamarHuyeHus). HanpspkeHHOCTb MarHUTHOro nonsa B cpejge.
Teopema 0 UMPKYNALMM BEKTOpa HanpshKeHHOCTU. MarHuTHaa npoHuuaemocTtb. [paHnyHble
yCroBUSA N Cnocobbl N3MePEHNA BEKTOPOB MHAYKUMM U HAaNpPsSXKeHHOCTN B MarHeTukax. [pu-
poda MarHUTHbIX CBOMCTB MarHeTukoB. [na-, napa- n dpeppomMmarHeTnkn. NocTtosiHHble MarHu-
Thl.

3.10. ABneHne aneKTpoMarHMTHOM NHOYKUNN

OC wvHaoykumn B OBWXYLMXCA nNpoBoAaHMKax. 3akoH dapages. BuxpeBoe anekTtpuyeckoe
none. MpuvHUMN OENCTBUA ANMHAMO-MaLUMHBI U 3niekTpomoTopa. VHAYKUMOHHBLIA YCKOPUTESb
3NeKkTpoHOB (beTaTpoH). MIamepeHne unpKynaumMm BeKTopa MarHUTHOM MHAYKUUKW NPWU NMOMO-
LM nosca Porosckoro.

3.11. BsammonHayKkumus n camonHaykums

MHaykTMBHOCTL. [pouecchbl YCTaHOBIEHUS B KOHTYpE C UHAYKTUBHOCTLIO, 3NEeKTpOMeXaHu-
Yyeckne aHanormn. KoagpnuymeHT B3anMonHAYyKLNN.

3.12. MarHnTHaga aHeprus

MarHutHas aHeprna OAMHOYHOIO KOHTYypa U 2-X CBA3aHHbIX KOHTYPOB. [MNOTHOCTL 3Heprum
MarHuMTHOro nons.

3.13. OnekTpomarHMTHOE none B Bakyyme

Tok cmewleHus. Cuctema ypaBHeHnn Makceenna B MHTerpanbHON U anddepeHumansHom
dopme. BonHoBble ypaBHeHUs. CyLecTBoBaHME 3N1EKTPOMArHUTHbLIX BOSTH.

3.14.Cnctema ypaBHeHun Makceenna gnsi noren B BeLLECTBE

YpaBHeHus nonen n matepuanbHble ypaBHeHus. OcobeHHOCTU nonapusauun UanekTpukos
B NepeMeHHbIX nonax. [ucnepcus OUM3NeKTpuyYeckon npoHuuaemocTun. [dunanektpuyeckas
NpoHMUaeMocTb nnasmbl. CUCTEMbl €ANHNLL.

3.15.KBasncraumoHapHble TOKU

CBoucTBa naearnbHbIX anemMeHToB. PacyeT uenen cnuHycomaanbHOro Toka MeToaoM BEKTOp-
HbIX AuMarpaMm M KOMMSIEKCHbIX amnnuTyd. MimnegaHc AByxnontocHUKkoB. PaboTta n mou-
HOCTb B Llenn nepemMeHHoro Toka.

3.16. MexaHu3Mbl MPOBOANMOCTN HEKOTOPLIX MPOBOAHUKOB

Knaccuyeckas anekTpoHHas Teopus NpPOBOAMMOCTM MeTansnoB U ee HedoCTaTKu. JnekTpu-
YeCcKun TOK B arnekTponutax, B nnasme. [NonynposBoaHvkU. BBegeHne B 30HHYIO TEOPUIO MPO-
BOAMMOCTU KpUCTasmMoB.

3.17. AnekTpnyeckne ABNEeHNs B KOHTaKTax

BHeLwwHAA 1 BHYTPEHHSAS KOHTaKTHas pasHOCTb NOTEHUManoB. fABMeHMsa B KOHTaKTax npoBoa-
HWKOB NepBOro M BTOPOro poaa, XMMUYeckme UCTOYHUKM Toka. KOHTaKTHble SBfieHust B Mony-
NpoBOAHMKaX, NOSyNPOBOAHUKOBbIE ANOAbI.

Pasden 4. KonebaHusi u 80/1HbI, OIMUKa

4.1. lnHenHble konebaTernbHble CUCTEMBI

JInHenHble konebaTenbHble CUCTEMbI C OAHOWN cTeneHbio ceoboabl (C npumepamun). Ceoboa-
Hble KonebaHns rapMOHUYECKOro ocumMnnATopa. XapakTepuCcTukM 3aTyxaHus. BolHyXOeHHble
KonebaHus, pe3oHaHCHble KpuBble. pouecchl ycTaHOBNEHUA konebaHun, ycrnoBusa Heucka-
YKEHHOro BOCMpPOM3BEOEHUSA CUrHanoB korebaTtenbHbIM KOHTYpoM. CrnekTpanbHoe pasnoxe-
HWe B pagnoduanke, konebaTenbHbIN KOHTYP Kak cnekTpanbHbii npubop. KonebatenbHble
CUCTEMbI C HECKOIbKMMU CTeneHsiMu cBoOOoabl, CBA3aHHbIE konebaHus.

4.2. NapameTpnyeckme n HennHerHble konebaTenbHble CUCTEMbI
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JInHenHble OoCUMNNATOPbLI C NEpPeMEHHbIMM MapamMeTpamMu, napameTpuyeckunm pesOHaHC.
OCcoBEeHHOCTU HENMWHENHOro ocuunnaTopa (aHrapMOHM3M, reHepauns rapMOHWK, acMMMeT-
pusa pe3oHaHCHOW KpnBown). ABTOkonebaTenbHbleE CUCTEMBI.

4.3. BonHoBble npouecchbl. KnHemaTtunka BOSH

lMoHATMe BosHbI. BonHoBoe ypaBHeHue. [apmMoHnyeckne BOSHbIL. [nockue n cpepuyeckune
BOMHbI. PacnpocTpaHeHne curHanoB (BOMHOBLIX MakeToB). PacnpocTpaHeHne TpurapmMoHu-
4YeCKoW BOMHbI. YcnoBue npeHebpexxeHnsa ANCnepCcMOHHbIM UCKaXXeHMeM CUrHana.

4.4. HTephepeHuuns cnHyconaanbHbIX BOSH

Mpumepbl HTEpdEpPEHLUM BOMH (4Be NNOCKME BOMHbI, ABe cdepunyeckne BOmHbl). VIHTep-
dhepeHUnsa B TOHKMX nnactuHax. MHTepdepomeTpsl (ABYXyYeBble U MHOrOny4eBble).

4.5. Ynpyrue BOSHbI

[MpoOornbHbIE BOSHLI B CTEPXHE, BbIBOA, BOSIHOBOIO ypaBHEHUS. QHEpreTudeckne CooTHoLle-
HWUS B YNpyron BosiHe. AKyCTUYECKME BOSHbI B ra3ax M XXUAKOCTSIX.

fABneHns Ha rpaHvue OByxX cped npyv HopMarnbHOM nageHuu ynpyrmux BonH. CobCcTBeHHble
KonebaHnsa B orpaHU4eHHbIX CUCTEMAX.

4.6. QneKTpoMarHUTHblEe BOSHbI. QNeKTpoMarHMTHasi Teopus ceseTa

BbiBO4 BONHOBOro ypaBHeHUst n3 ypaBsHeHun Makcsenna. Nnockue BonHbl. beryuwine n cros-
4ne BOSHbI. [lonapusauusa anekTpoMarHUTHbIX BOMH. MnegaHc. QHepreTuyeckme COOTHO-
LIEeHNA ANs 9NeKTPOMarHUTHbIX BOSTH, Teopema MonHTuHra.

OTpaxeHne n npeniomnieHMe BOSH Ha rpaHuue AByx cpen. 3akoH CHennuyca. dopmyna
®peHens. fAsneHna bprocTtepa u NONHOrO (BHYTPEHHErO) oTpaXeHus. 3nyyeHne anekTpo-
MarHuUTHbIX BOSH. [Mone usnyyeHus anemeHTapHoro Bubpatopa. [Anarpamma HanpaBreHHo-
ctu. NonyBonHoBOW BUBpaTOp, CrIOXHbIE U3nyyaTenu. ManyyeHne OBMXKYLLNXCA 3apsKEHHbIX
yactuu. Knaccuyeckas mogenb “ceeTsiwerocss” atoma. MonekynspHbli MEXaHU3M OTpaxe-
HWS, NPeroMNeHns, Ancnepcun.

4.7. PacnpocTpaHeHue cBeTa B aHU30TPOMNHbIX cpeaax

OnTu4eckas aHM30TponNusa Kpuctannos. HopMmanbHble BOMHbI B OAHOOCHOM KpucTanne: auc-
NepcuUOHHbIE CBOWCTBA, NonapusaumMoHHas CTpykTypa. [iBonHoe npenomneHuve. MNoctpoeHne
MonreHca. MNonsapusaunoHHble nprnbopbl. VIHTepdepeHLmss Nonsapu3oBaHHbIX Nyven. Mckyc-
CTBeHHas aHusoTponusa. OnTudeckas akTUBHOCTb. [TOHATME O NPOCTPaHCTBEHHOW Aucrep-
7171

4.8. Andpakumsa BosH

MpuHuun TonreHca-®peHens. Oudpakumss Ha CTPyKTypax C OCEBOM CUMMETPUEN. 30HbI
®peHens, 30HHadA nnacTuHka. Audpakuma OpeHens Ha LWenu n NpssMoyrorisHOM OTBEPCTUMN.
Cnupanb KopHto. NpeaenbHble cnyyan andpakuumn: reomeTpuyeckasl ontnuka u andgpakumns
®payHrogepa. AndpakumoHHasa pelleTka Kak cnekTpanbHbli npubop, ee cnekTpanbHble Xa-
PaKTEPUCTUKMN.

Ponb andpakunoHHbIX SBNEHUIN B HEKOTOPbIX ONTMYECKNX npubopax. NpenenbHble BO3MOX-
HOCTW HarnpaBfieHHbIX n3nyyaTtenen, okycupyroLmnx yCcTponcTe, 06beKTMBOB Teneckona u
Mukpockona. [NoHsaTre o ronorpacun.

4.9. CTatnctuyeckme CBOMCTBa BOSTHOBbLIX NOMeEwn

[MoHATME O BpEMEHHOW N MPOCTPAHCTBEHHOW KOrepeHTHOCTU, UX CBA3b C XapaKTepucTukamm
MCTOYHUKOB CBeTa. BrnnsiHme KorepeHTHbIX CBOMCTB CBeTa Ha HabnoaeHve uHTepdepeHumm
n gudpakumn. ICToYHUKN KorepeHTHoro ceeTa. Jlasepsbl.

4.10. HenuHenHble BOMHbI

[MoHATME O HenMHEerHbIX BOMMHOBbLIX Mpoueccax: reHepauus rapMOHUK, CONUTOHBI, YAapHble
BOSHbI, CAMO(OKYCUPOBKa BOSTHOBbIX MY4KOB.

dopma TeKyLluen aTTrectaumum — npakTM4eckme 3agaHus, KOHTpornbHasa paboTa.
Pdopma NPOMexXyTOYHOWN aTTecTauum:

Paspen 1. MexaHuka — 3k3ameH

Pasgen 2. MonekynapHas gusunka — a3Kk3ameH
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Pasgen 3. OnekTpruyecTBo U MarHETU3M — 3K3aMeH
Paspnen 4. KonebaHus n BonHbI, ONTUKA — 3K3aMeH

Koabl hopmupyembix (cpopmupoBaHHbix) komneteHumn: OlK-1, OlK-2

B1.6.7.5 OoWwmnm PpusanvecKkm NPakTUKym

Llenn v 3apauv y4ebHOM QUCLUNIIUHDI:

Lenbio aucumnnuubl «OBWwmnn msnyecknin NpakTukym 1» aBnaeTcs: nsyydeHue LenocTHOro
Kypca obuwern hmsnkm, BKIOYAOLErO SKCNEPUMEHTANbHOE UCCNeaoBaHNE ABNEHUN U 3aKO-
HOB MEXaHWKW, MOMEKYNSPHON (PU3NKM U TEPMOOMHAMUKKN, dNEKTpU4ecTsa U MarHeTusma,
aTOMHON PU3MKM N PU3KKM 94pa N dNEMEHTAPHbIX YacTuL.

KpaTkoe coaepxxaHue (oupoakTtuyeckne eaMHULbI) y4eOHOW ANCLUNNUHDI

CogepxaHne AUCUMNNUHBLI OXBaTblBAaeT KPYr BOMPOCOB, CBSA3aHHbIX C W3y4YeHUEM crie-
AYOLNX pa3aenos:

MexaHuka: KnHemaTtuka matepuanbHON TOYKKN. [JuHamMmka maTepmarnbHOM TOYKU. 3aKOHbI CO-
XpaHeHusi. KnuHematmnka abcontoTHO TBepaoro tena. [uHammuka abcontoTHO TBeEpAOro Tena.
KonebartenbHoe aBwmxkeHue. [lecbopmaumm 1 HanpshkeHmsa B TBepablx Tenax. MexaHuka xua-
KOCTeN 1 ra3oB. BonHbl B CNIOLWHOM cpefe 1 9NeMeHTbl akyCTUKN.

MonekynapHaa dusuka: NoeanbHbl ra3. PacnpegeneHne Mornekyn rasa no CKOPOCTSM.
BpoyHoBckoe OBwxeHune. TepMoanHaAMMYECKUA NoaxXod K ONUCaHUI0 MOMEKYNSPHbIX siBne-
HUK. MNepBoe Hayano TepMmoaMHamMukn. BTopoe Havyano TepMmogmHamukn. NoHsaTne aHTponuu
TepMOAMHAMUNYECKON CUCTEMbI. PearnbHble rasbl M XUOKocTu. [MOBEPXHOCTHbIE SABMEHUS B
xXungkoctax. Teepable Tena. ®asoBble Nnepexodbl NEPBOro U BTOPOro poaa. AsneHnsa nepeHo-
ca.

ONEeKTPUYECTBO N MarHeTuam: JAnektpocTtatuka. [MpoBOOHMKM B 3MEKTPOCTaTUYECKOM MO-
ne. AnanekTpukn B anekTpoctaTudyeckom rnosne. MNMoCToAHHbIN anekTpruyeckun Tok. KoHTakT-
Hble ABNEHNA. NeKTpoMarHuTHasa NHAYyKUns. QnekTpoMarHuTHble konebaHums.

Ontuka: fAsneHue uHTepdepeHuun. AsnerHne audpakuuun. Oudpakumsa n cnekrTpanbHbIN
aHanus. lNonsapusauus ceeta. OTpaxeHne n npenomMneHne cBeTa Ha rpaHuue pasgena mso-
TPOMHbIX AW3ANeKTpuKoB. NHTepdepeHumsa nonapusoBaHHbIX BonH. ducnepcust ceeta. Ten-
NOBOE N3ny4YyeHne KOHAEHCMPOBaHHbIX cpea. YCuneHne n reHepaums ceeTa.

®dun3nka aToOMOB U aTOMHBbIX SABfieHWI: BornHbl 1 kBaHTbl. OCHOBHbIE 3KCMEPUMEHTarnbHbIE
AaHHble 0 cTpoeHMn atoma. OCHOBbI KBAHTOBO-MEXaHUYECKNX NpeacTaBneHnn O CTPOEeHUN
aToma. JneKTpomarHuMTHble nepexoabl B aToMax. Makpockonuyeckme KBaHTOBLIE SBMEHUS.
CraTtuctnyeckme pacnpegenenus ®epmu — [inpaka n bose — SnHwTenHa. SHeprus depmu.
®dusnka atomHoro sgpa m yactuy: CBoncTBa aTOMHbIX siaep. PagmMoakTMBHOCTb. AgepHbie
peakuuun. Bsanmogencrene aaepHoOro nsnyvyeHus ¢ BeLWeCcTBOM.

dopma TeKyLlen atrectaumm — nabopatopHble paboTbl.
Popma NPOMEXYTOYHON aTTecTaumm: 3a4eT

Koabl hopmupyembix (cchopmupoBaHHbIx) komneteHumn: OlK-1, OlNK-2
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51.5.8 Moaynb «AToMHasa U agepHasa busmkar»

b1.5.8.1 «ATOMHas ¢usmka»

Llenun n 3agaum moaynsa:

Llenb mogyna «AToMHas u sgepHas duamka» COCTOMT B (DOPMUPOBAHMM y CTyAeHTa Lue-
NOCTHOW CUCTEMbI 3HAHWIN MO OCHOBAaM KacCUYeCKOW M COBPEMEHHOM aTOMHOM U siAepHOMn
Pu13MKKM, BbIPAabOTKE HABLIKOB MOCTPOEHUS (PUBNYECKMX MOLENEN U pelieHnss PUan4ecKkmnx
3agady. Mogynb asnseTcs pyHOaMeHTOM A5 nocneayowero n3ydeHuns npoeccmoHanbHbIX
N NPOMUITbHBIX ANCLMMINH.

KpaTkoe coaepxxaHue (QupoakTtuyeckne eaMHULbI) y4eOHOW ANCLUNNUHDI

1 3nemeHTapHble YacTulbl

[MoHATMe anemeHTapHoOM 4YacTtuubl. [MoHATME pacnaga anemeHTapHbix vacTtuy. Mprnbopbl n
ycTpoucTBa ansa HabnigeHns U n3ydeHnsa anemMeHTapHbIX YacTuy. dHeprmus ceasu. dyHaa-
MeHTanbHble B3anmopgenctensa. ObmeHHble B3anmogencTenda. PerHMaHoOBCKME anarpamMmmel.
BupTtyanbHble 4actuubl. CunbHoe B3aumopenctsme. MesoHbl. Cnaboe B3aumogencrsume.
Bo30oHbI. OnekTpomarHuTtHoe B3ammopgencTesue. paButaumoHHoOe B3ammogencTeme. Hykno-
Hbl. MI3oTonuyeckun cnuH. CTpaHHble YacTuubl. CTpaHHoCTb. [unep3apsan. Knaccudukauus
3NIEMEHTapPHbIX YacTuL,. 3akOHbl COXpaHEHNS B (DM3NKE ANEMEHTapPHbIX YacTul,. KBapku.

2 ®un3nka aToMHOro siapa

Apnpo. CtabunbHble 1 HecTabunbHble AOpa, X OCHOBHbIE XapakTepucTtukn. CnunH sagpa.
Macca aToMHbIX 94ep U SHeprusa CBA3N HYKNOHOB B aape. ®opmyna Benuysekkepa. Mogenm
aToMHbIX aaep. KanenbHas mogens. O6onodevHasa mogenb. PagnoaktmBHOCTL saep. 3akoH
paamoakTuBHoOro pacnaga. OCHoBHbIE TUMNbI pacnaga a4ep.

dopma TeKyLwien atrectaumm — nabopatopHble paboTbl.
dopma NpoMeXXyTOYHOM aTTecTauum — 3adeT

Koabl hopmupyembix (ccpopmupoBaHHbIx) komneteHumn: OlK-1, OlNK-2

b1.6.8.2 ApepHas cpusuka

Llenv n 3agaun yuye6HOM AUCLUNIIUHDbI:

Llenbo ancumnnvHel SBASETCA: U3y4eHne LenoCcTHOro Kypca «AToMHasa omnsmnka» COBMECTHO
C ApyrMMn gucuunivHamun uukna; ¢OopMUpoBaHUe Yy CTYOEHTOB COBPEMEHHOro ecrte-
CTBEHHOHAY4YHOr0 MMPOBO33PEHNA HA MOLEMb CTPOEHME aToMa, a TakKkKe NpuMHUMn 3anosn-
HEeHUs1 Nepuoanyeckon cnctemol anemeHToB MeHaeneesa.

KpaTtkoe copepxaHue (AnaakTuyeckue eanHULbl) y4eOGHON ANCLMNIIUHDI

1. PasBuTre KBaHTOBbLIX NPeacTaBreHnmn

KopnyckynsipHble cBomMcTBa cBeTa. fABneHue doTtoadpdekra. ddpdekt KomnToHa. 3akoHbI
paBHoBecHoro manyyenus (CtedaHa-bonbumaHa, BuHa, Panes-[xunHca, NMnaHka). Mogenb
atoma bopa. OnbITel PpaHka u Nepua. BonHoBble cBoncTBa YacTul. CTaTUCTUYECKUI CMbICTT
BONHOBOW (pyHKUMK. COOTHOLWEHUS HeonpeaeneHHocTen [enseHbepra. Ponb nameputens-
Horo npubopa. OnepaTopbl KOOPAMHATLI, UMMNYNbCa, MOMEHTa UMMNYNbCa U 3HEPrMM B KBaH-
TOBOW MeXaHuKe.

2. BBegeHue B annapaT pm3nKn MUKPOOOHEKTOB

CrauunoHapHoe 1 HecTaumoHapHoe ypaBHeHue LpeauHrepa. CeoncTBa BOMHOBbLIX (OYHKLINA.
BonHoBasi oyHKUMS M YyPOBHM 3HEPrUMN YacTuubl B 6€CKOHEYHO rnybokon noTeHunanbHOm
ame. PelweHune craumoHapHoro ypasHeHus LpeauHrepa ana noteHumansHoro 6apbepa.
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TyHHenbHbIN 3dhdekT. KoadhdmunEHT NPOXoXaeHMST YacTuLbl Yepes noTeHumanbHbii 6apb-
ep. XonogHas aMUCCUA 3MNEKTPOHOB U3 MeTanna.

3. DHepreTnyeckne COCTOSAHUA N CNEKTPbI U3NyYeHnsa BOAOPOAONOAO06HbBIX aTOMOB
YpasHeHue LWpeguHrepa ans yactvubl B UeHTpanbHOM nosne. PeweHne ypasHeHus Llpe-
AnHrepa anga sogopogonofobHoro atoma. YpoBHU 9HEPruK, rnaBHOE KBAHTOBOE 4ucro. Be-
POATHOCTb NPOCTPAHCTBEHHOrO pacnpeneneHns afekTpoHa B atoMme. AaumMyTanbHoe U mar-
HUTHOE KBaHTOBble YMcna. CnekTpbl BOAOPOAONOAOOHbBIX aTOMOB.

4. OpbuTanbHbIA N CMUHOBLIN MOMEHTbI 3NIEKTPOHA

MMpomarHntHoe oTHoweHne. OnbiT LTtepHa-Nepnaxa. Bo3oHbl u  depmMuoHbl. Cnuk-
opbutanbHoe B3anmMopencTeme. TOHKaa CTPYKTypa YPOBHEW 3HEPrumM U CnekTpasnbHbIX Nn-
HUW. YILUMPEHME CrnekTpasribHbIX JIMHUA.

5. MHOroanekTpoHHbIE aTOMbI

Tunbl cBa3en anekTpoHoB B aTtome. [MpuHumn MNaynu. MNepunognyeckaa cuctema 351€MeEHTOB
MengeneeBa. [NpaBuna otbopa npu U3Ny4YeHUM MHOTOSNEKTPOHHbLIX aToMoB. OnTuyeckue
CMNEKTPbI WENoYHbIX MeTannoB. OddekT 3eemaHa.

6. KBaHTOBas cratuctmka

PacnpegenexHne bose-OnHwrenHa. dopmyna lNnaHka mn knaccudeckas dopmyna Panes-
IxnHca. MNepexoa k knaccuyeckon ctatuctuke Makcsenna-bonbumana. KoHgeHcauus bose-
rasa. Pacnpegenexne ®epmu-Lunpaka. YposeHb Pepmu.

7. KBaHTOBbLIE CBOWCTBA TBEPAOro Tena

Tunbl cBA3e aTOMOB B TBepAblX Tenax. PacluenneHne aHepreTMyecknx ypoBHEN BO B3au-
MOAEWNCTBYIOLNX cMcTeMax aToMoB. Mogenb aTtoOMHOM LENOYKU C NOoTeHUManbHbIM pesbe-
domM npsamoyronibHon dopmbl (Mogenb KpoHura-INeHHn). [JucnepcrMoHHblie KpuBLIE ANst CBO-
OOOHOro aneKkTpoHa W anekTpoHa B Kpuctanne. NoHaTMe adhdekTUBHON Macchbl. ONeKTpo-
npoBoAHOCTb TBepAblX Ten. CobCcTBEHHasa M NpyMecHas NPoBOAUMOCTb MOMYNpPOBOAHUKOB.
KoHTaKT ABYX BbIPOXOEHHbLIX NOSTYNPOBOAHUKOB.

dopma TeKyLien atrectaumm — nabopatopHble paboTbl.
Popma NPOMEXYyTOYHON aTTecTaLnmn: 3a4€ET.

Koabl hopmupyembix (cchopmupoBaHHbIX) komneteHumn: OlK-1, OlNK-2

51.6.9 Moaynb «MaTtemaTuka»

B1.5.9.1 MaTtemaTunyeckum aHanus

Llenn n 3apaum y4ye6HON AUCUUNINHBI: U3yYyeHne anddepeHumanbHOro U MHTerpanbHOro
NCUYMCIEHNA PYHKUMM OOHOM BELLLECTBEHHOW NepeMeHHON, nexallero B OCHOBE BCeX (hunau-
YeCKMX U MaTeMaTU4YeCKMX KypcoB. M3yyeHue onpeernieHHoro uHTerpana, KoTopbln npea-
ctaBnsgeT cobon BaxHbI BOMPOC Kypca MaTeMaTUYECKOro aHanmsa Ha omM3nyeckom goakyrb-
TETE U UMEET NPUNOXeHUs B OOMbLUMHCTBE  MaTeMaTUYeCKNX N OU3NYECKNX OUCLUNIIVH.
N3yyeHne audpdpepeHumanbHOro ncHncneHnsa OyHKLUMN HECKONBKNX nepemMeHHbIX. N3yyeHne
KpaTHbIX U KPUBONUHEWHbLIX MHTErpanoB. YucnoBble psabl, CXOAUMOCTb, abcomntoTHas wu
YCMOBHast CXOOMMOCTb, (PYHKUMOHanbHbIE pAabl, CTENEHHON psid, pagnyc CXOAUMOCTU CTe-
neHHoro psaga, psag Pypee, nHterpan dypeoe.

KpaTkoe coaepxaHue y4e6HOU ANCLUMUNIINHbI:

1. NMpeameT matemaTtukn. BBegeHmne B aHanus

MpeomeTt matemaTukn. CBS3b C ApyrMmMmu Haykamu. ictopuyeckas crnpaska.

MoHaTne mHoxectBa. Onepauun ¢ mHoxectBamu. ObLiee onpegenexHne gyHkumn. ObnacTb
onpegeneHns n obnactb MaMeHeHus. PyHKUMS OENCTBUTENBbHOrO nepemeHHoro. Cnocobbl
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3agaHna yHkumn. Onpepenenune rpaduvka yHKUnK. padurkm anemeHTapHbIX (QyHKUUIA
(npsimas, napabona, kybnyeckasa napabona, OKpy>XHOCTb, rmnepbona, nokasatensHasa u fo-
rapuommnyeckas (yHKUMKM, TpuroHomeTpudeckne dyHkuumn). ObpaTHble TpUroHoOMeTpuye-
ckne PyHKUMKM 1 nx ceonctea. [peobpasoBaHue rpacukos. ocTpoeHne rpadnkoB ¢ NOMO-
Wb LenoYkn npeobpasoBaHuin. [encteusa ¢ rpadmkamn. 'padumk crnoxHon dyHkumn. pa-
UK PYHKUMN, 3a0aHHOM NapameTpuyecku. MNongapHble KoopauHaThbl.

2. Npepenbl nocrnenoBaTesNibHOCTU U (PYHKLUN

MoHATMe nocrnegoBaTenbHOCTUM OeUCTBUTENbHbLIX 4Yncen. [pegen nocnegoBaTesribHOCTU.
feomeTpuyecknn cMmbiCn npegena nocriegoBaTenbHOCTU. TeopemMa 0 eOUMHCTBEHHOCTU npe-
aena. OrpaHUMYeHHOCTb Cxogswenca nocrnegoBaTensHOCTU. [pedensHble nepexonbl B pa-
BEHCTBaxX M HepaBeHCTBax. MOHOTOHHbIE nocnegoBaTenbHOCTU. [lognocneaoBaTenbHOCTb,
YacTUYHble npegernbl, BEPXHUA N HKHUIW Npefenbl NocneaoBaTenbHOCTU OEeNCTBUTENbHbIX
yucen. Jlemma o BRnoXeHHbIX NpomMexyTkax. Teopema bornbuaHo-Benepwtpacca. Kputepui
Kowwn cxogmMmocTu nocrneaoBaTenbHOCTMU.

Mpeoen yHKuMM aencTBuTenbHOro nepemeHHoro no Kowwn n no lNenHe. N'eomeTpuyecknn
CMbICn npefena yHKUMN ENCTBUTESNbHOIO NepeMeHHoro. ApngmeTtmyeckme onepauum Hag
dyHKUnAMK, nmerowmnmm npegen. OgHocTopoHHWe npefensl. Knaccudukauma 6eckoHeyYHo
MarnbIX 1 6ECKOHEYHO BOMbLUMX BEMNYMH. OKBMBANeEHTHble 6eckoHeYyHo marnble u 6eckoHeu-
HO Gonblune BenMYmMHbL. [epBbIn 1 BTOPOKW 3aMevaTenbHble Npeaensi.

3. HenpepbIBHOCTb hyHKLUMU

HenpepbIBHOCTb OYHKUMM OENCTBUTENBHOIO nepemeHHoro. Apudpmetndeckme OeNCTBUA C
HenpepbIBHbIMU YHKUMAMU. HenpepbiBHOCTb CRNOXHOM (PyHKUMU. OOHOCTOPOHHAS Henpe-
PbIBHOCTb. Teopema O CyLLECTBOBAHUN N HEMNPEPLIBHOCTM 0BpaTHon yHKunn. CoxpaHeHne
3HaKa HernpepbiBHOW (pyHKUMU. PaBHOMepHas HenpepbIBHOCTL. Teopema KaHTopa. Knaccu-
domkaumsa ToHeK paspblBa.

4. QndphbepeHumanbHoe ucumcneHme pyHKLUMmn ogHOU nepeMeHHOMN.

[Mpon3BoaHbIE U OAHOCTOPOHHME NPOU3BOAHbIE, BEeCKOHEeYHble NPon3BoaHbIE. eoMeTpuye-
CKMM 1M PM3NYECKNA CMbICN nNpounssogHou. Npasuna guddepeHumnpoBaHusa n Tabnuua npo-
n3sogHbIX. AudpdepeHuman n ero reoMeTpuyecknin cmbicsl. NponsBogHas CrioXHOMU (PYHK-
unn. MNpounssoaHble n anddepeHumansl Beiclnx nopsakos. Popmyna Jlenbumua. VHBapu-
aHTHOCTb OOPMbI NEPBOr0 U HEMHBAPUAHTHOCTb OOPMbI BbICLUMX anddepeHunanos. Napa-
METPUYECKM 3aJaHHble PYHKUMN 1 nx guddepeHumpoBaHne. OCHOBHblE TeopeMbl audde-
peHuuanbHoro ncuncrnenuss Ponns, Jlarpanxa, Koww. NpaBuno Jlonutans packpbiTUs He-
onpegeneHHocten. Popmyna Tennopa n ee CBA3b C 3agadven NpMBAMKEHHOro BblYUCNEHMS
3Ha4YeHun yHKUUKU. TMpU3HaKM MOHOTOHHOCTWU. IKCTPEMYMbl U NpaBuna MX HaxXOXOEHUS.
BbINnyknocTb, BOrHYTOCTb M TOYkM nepernba. AcumnToTbl. [pumeHeHne anddepeHuymanbHo-
ro UCHUCNEHUS K UCCeaoBaHuio PYHKUUI 1 NOCTPOEHUIO rPacdmKoB.

5. UHTerpanbHoe ncuymncneHve ¢pyHKUUN ogHOMN NepeMeHHOMN.

MoHATMEe nepBooOpa3HoOM N HeonpeaeneHHoro nHTerpana. CeoncTBa HeonpeaeneHHoro UH-
Terpana. Tabnuua HeonpegeneHHbIX WHTerpanoB. TexHuKa WHTerpupoBaHua (Henocpea-
CTBEHHOE WHTErpMpoBaHue C NMOMOLLbIO Tabnuvu, MeToq pasfoXeHus, 3aMeHa nepemMeHHoN,
NHTErpupoBaHue Nno 4YactsaMm, npuBegeHne KBaapaTHOro TpexyrieHa K KaHOHUYEeCKOMY BUAay).
lMNpumepbl. PasnoxeHne MHOrousieHa ¢ 4eNCTBUTENbHbIMU KO3 MUUNEHTAMN HA MHOXUTE-
nwn. MNMpeacTaBneHne NpaBubHON pauMoHanbHON Apobu B BUAE CyMMbl MPOCTENLLMX paLuuno-
HanbHbIX Apoben. NHTerpupoBaHne npoctenwmnx apoben. MHTerpypoBaHme paumoHanbHbIX
dyHkunn. CBegeHne MHTerpanoB OT MppauuoHaribHbIX U TPUTOHOMETPUYECKUX (PYHKUUN K
NHTErpUPOBaHMI0 paunoHanbHbIX PYHKLNNA.

OnpeperneHHbI UHTerpan. Ycrnosue CylecTBOBaHUSA onpefeneHHoro nHrterpana. Knaccol
NHTerpupyembix gyHkumin. CBOMCTBa onpedeneHHoro mHrerpana. MHterpan kak dyHKuus
BepxHero npegena. ®opmyna HbetoToHa-JlenbHuua. Teopema o cpegHem. [punoxeHue
onpeferieHHoro MHTerpana K BblMUCMEHUIO nnowagen nnocknx curyp, nnowanen nosepx-
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HOCTWU Ten BpalleHUs U HeKoTopbiX 06bemoB. MapameTpuyeckn 3agaHHble KpvBble. OnuHa
Ayrn KpuBOW.

6. PYHKLUMN MHOTUX NEPEeMEHHbIX

OCHOBHbIE MOHATUA Ha MMOCKOCTU (PacCTOAHWE MeXOy TOYKaMW, OKPECTHOCTb TOYKWM, BHYT-
PEHHSASA TOYKA, M30NMPOBAHHASA TOYKA, FPaHMYHAsA TOYKa, OTKPbITOE MHOXECTBO, CBA3HOE U
HecBs3HOe MHOXecTBa, 0b6nacTb, 3aMKHyTasi 0bnacTb, OrpaHU4YEHHOE MHOXeCTBO). AHano-
s ¢ npocTpaHcTBOM. [Mpeaen nocnegoBaTenbHOCTU BEKTOPOB. TeopeMa O MoKoopAuHaT-
HoWn cxoaumocTu. NMpeaernbl n HenpepbiBHOCTL. [1BOMHbIE U NOBTOPHbIE Npeaensl. [1pumepsl.
HenpepbIBHOCTbL NO COBOKYMHOCTU NEPEMEHHbIX U MO OTAeNbHOW nepemMeHHoun. [Auddepen-
LuanbHoe UcHncneHne (pyHKUMM MHOMMX NnepeMeHHbIX. YacTHble npousBoaHble. Anddepeh-
LMPYEMOCTb (PYHKLUMM MHOIMX nepemMeHHbiXx. Heobxoanmble ycnosusa guddepeHumnpyemo-
ctn. [JoctaTouHble ycnosus anggepeHumpyemMocTn yHKLUNMN MHOMMX NepemMeHHbIX. Teope-
Mbl O B3aMMOCBSA3M Mexay AnddepeHLmMpyeMoCTbio, HEMPEPLIBHOCTBIO U CyLLECTBOBAHMEM
YaCTHbIX MPOU3BOAHbLIX (PYHKLMM MHOMMX MepemMeHHbIX. [1pon3BogHasi CRNOXHOW (DYHKLUMN.
OuddepeHumnan yHKUMNM MHOMMX nepemMeHHbiX. ponsBogHas no HanpaesneHuo. [pagu-
eHT. CBs3b NPON3BOAHOM MO HaMpaBfEeHU C rpaguveHToM. Ycnosue Bo3pacTtaHusa (ybbiBa-
HMA) yHKUMK B Touke. NpounssogHble n guddepeHumnansl BbICLUMX NOPSAKOB. PaBeHCTBO
CMeLlaHHbIX Npon3BoAHbIX. iccnegoBaHue (PyHKUUMMA MHOIMMX NepeMeHHbIX, YCroBmue nocTo-
SIHCTBA, YCNOBME MOHOTOHHOCTWM B YKa3aHHOM HanpasneHun. ®opmyna Tewnnopa. JkcTpe-
MyM. HesBHble (pyHKUMK. Teopembl O CyLecTBOBaHUU HEABHOW (PYHKUNN. PyHKLMOHAmbHbIE
onpegenutenu. CywecTtBoBaHME CUCTEMbI HEABHbIX YHKUUIA. B3aMMHOOAHO3Ha4YHOEe OTOO-
paXkeHne ABYX MHOXeCTB BEKTOPHOro NpoCTpaHCTBa. YCMOBHbIA 3KCTpeMyMm. [1paBunio MHo-
xutenen JlarpaHxa. Npumepsbl.

7. KpaTHble nHTerpansbl.

KpatHble uHTerpanbl. lnowanb mHoroyronbHon urypel. Mepa XoppgaHa. UNamepumble
MHOXecTBa. Heobxoaumoe n JOCTaTOYHOE yCrnoBME U3MEPUMOCTU MHOXECTBA Ha MIIOCKO-
ctn. CeonictBa mepbl XKopaaHa. OnpegenerHne gsonHoro mHterpana. Cymmbel Japby n mnx
covicTBa. Kputepui cyuiectBoBaHNSA ABOMHOIO MHTerpana. Knaccbl WHTerpupyembix yHK-
uun. CBorcTBa ABOMHOrO MHTEerpana. lNpueegeHne ABOMHOMO MHTErpana Kk noBTopHomy. Kpu-
BOJIMHEWHbIE KOOPAUHATLI Ha NNOCKOCTU. [NonspHble 1 annuMnTUYeckMe KoopauHaTbl. 3aMmeHa
nepemMeHHbIX B ABOMHOM uHTerpane. TponHon nHterpan. CeegeHne TPOMHOro MHTerpana K
NOBTOPHOMY. 3aMeHa NepeMeHHbIX B TPOMHOM uHTerpane. Cepudeckue n UmnuHapuyeckmne
KOOpAWNHATbI.

8. KpnBonuHenHble U NOBEPXHOCTHbIE UHTErpanbl

OnpepgeneHve KpuBOMNMHENHbIX MHTerpanoB. OCHOBHble POPMYIbl BbIYUCIIEHUSA KPUBOSIU-
HeWHbIX MHTerpanos. OnpegeneHns NOBEPXHOCTHbLIX MHTErpanoB rnepsoro U BTOPOro popa.
BbluncneHne noBepxHOCTHbIX MHTerpanoB. MatemaTudeckve u uandeckne npunoxeHus
KPUBOSNMHENHbIX N NOBEPXHOCTHbLIX MHTErpanos.

9. Pagbl. YucnoBble, hyHKUMOHANbHbIE U CTENEeHHbIe pAabI

Uucnosble pagbl. Cxogdawmecs n pacxogawmeca psgbl. Kputepun Kowm cxogumocTu ync-
nosoro psiga. Heobxognmoe ycnosue cxoanmocTu. [JocTaToyHble NPU3HAKM CXOAUMOCTMU:
Ma)KOpPaHTHbI U NpeaenbHbIN Npu3Hakn cpaBHeHus, Oanambepa, Kowwn, Oupuxne, Abens.
AbcontoTHaa M ycroBHas CXOAMMOCTb. YMHOXeHue psagoB. [lepectaHoBKa 4neHOB psiga.
@OyHKUMOHanNbHbIE MOCHeAoBaTENbHOCTU U psaabl PYHKUMA. [loTodevyHas u paBHOMepHas
cxogmmocTb. [Mpu3HakMm paBHOMEPHOW CXOOMMOCTU (KpuTepui Kown, MaopaHTHbIM npu-
3HaK Ans nocrnegoBaTenbHOCTU, MaXXOpPaHTHbIM Npu3Hak Benepwtpacca gns paga). PasHo-
MepHasa CXOOUMOCTb U HEMNPEpPbIBHOCTb, paBHOMEPHAsa CXOAUMOCTb U UHTErpnupoBaHue, pas-
HOMepHasi CXoAMMOCTb U AunddepeHumposaHme. CteneHHon psg. Paguyc cxoommocTw.
O depeHunpoBaHme 1 MHTErpupoBaHne cteneHHoro psaa. Psg Tennopa.

10. Hecob6cTBEHHbIE MHTErpanbl, UHTerpanbl, 3aBucsilLLMe OoT NapameTpa

OnpeneneHne HecobCTBEHHbIX MHTErpanoB nepsoro tuna. OnpegeneHne HeCcoOCTBEHHbIX
WMHTerpanoB BTOPOro Tuna. JTarnoHHble uHTerpanbl. CBOMCTBA CXOOALWIMXCA WHTErpanos.
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Kputepuin Kowwm cxogmmoctn HeCOBCTBEHHbIX MHTErpanoB. [JocTaToyHble NPU3HaKu cxoau-
MOCTW HECOBCTBEHHbIX MHTErpanoB. MaxopaHTHbIN NpU3Hak cpaBHeHus. [peaenbHbIn Npu-
3HaK cpaBHeHNA. ABCONOTHAs N YCIOBHAA CXOAMMOCTb HECOBCTBEHHbIX UHTerpanos. lMpu-
3Hak Abens. MNMpusHak Oupunxne. PacwmpeHne MeTogoB MHTErPUPOBaHUSA Ha HECOBCTBEHHbIE
WHTerpanbl. 3ameHa nepemeHHbIX. VIHTerpypoBaHue no vactsam. naBHoOe 3HayeHne Hecoob-
CTBEHHOIro WHTerpana. WHTerpanbl, 3aBucswme oT napameTpa. HenpepblBHOCTb No napa-
meTpy. OduddepeHunpoBaHne n MHTErpupoBaHme nNo napameTpy. HecobCcTBeHHbIE NMHTErpa-
nbl OT NapameTpa.

11. Pag v uaterpan ®ypbe

lMocTaHoBKa 3agayun. [MpoCTpaHCTBO CO cKanspHbIM nNpoussegeHnem. HopmmpoBaHHoOe npo-
cTpaHcTBo. CxoammocTb B cpeaHeM. ['mnbbepTtoBO npocTpaHcTBO. CkanspHoe npou3Bene-
HWe 1 HopMa (pyHKuMK. NMoToveyHas, paBHOMEpHasi CXOOUMOCTb U CXOOUMOCTb B CpefHeEM
nocnegosaTenbHocTen N pagoB. OpToroHanbHble U OPTOHOPMUPOBAHHbBIE 3NIEMEHTbI NPOo-
CTpaHCTBa CO cKansipHbiM npousBegeHnem. Ob6obuieHHbIn pag dypbe. CBoncTBa ocTaTtka
paga dypbe. HepaBeHcTBO beccens. Ycnosue cxogumoctn psaa ®ypoe. PaBeHcTBO [Napce-
Bans. 3aMKHyTble 1 NMOSfHble OPTOHOPMAasibHbIE CUCTEMbI 9fIEMEHTOB B MPOCTPaAHCTBE CO CKa-
NAPHbLIM Npou3BefeHNEM. TeopeMbl O CBA3M MexXOy 3aMKHYTOW M MOfHoM cuctemon. Psap
dypbe MO OPTOroHanbHOM N OPTOHOPMUPOBAHHOW cuctemaM PyHKUun. HepaBeHcTBO bec-
cens u paseHCTBO [lapceBans ans atnx psgos. TpuroHomeTpuyeckun psg dypee. Pasno-
XEHWe YeTHOM U HeyeTHOM YHKUMU B TpuUroHometpuyeckun psag Pypbe. KomnnekcHas
dopma psga dypbe. ToyeyHass U paBHOMeEpPHaAsaA CXOOAUMOCTb TPUIOHOMETPUYECKOro psga
dypbe. lNonHOTa TPUTOHOMETPUYECKOW CUCTEMbI (PYHKUMIA. [1BOWHbLIE M TPOWMHbIE PAObI
dypobe.

NHTerpan dypbe Kak npedesnbHbin cnyyvan psaga ®ypee. [locTaTouHble NPU3HaKM CXOANMOCTH
nuterpana ®dypee. MNpencrasneHne yHkumMm nHTerpanom ®Pypee. MNpeacraBneHne YeTHOM m
HeyeTHON pyHKUUKN nHTerpanom Pypee. KomnnekcHoe npsimoe n obpatHoe npeobpasoBaHns
dypbe. CnHyc n KocuHyc npeobpasoBaHunsa dypbe.

12. dnemeHTbl TEOPUUN 0606LLEHHbIX (PYHKLUN

Knacc oCHOBHbIX (MPOBHbIX) pyHKUMIA. PyHKUMOHANbLHOE onpeaernieHne 0600 EeHHON PyHK-
unn. PerynspHble n cuHrynsipHole obobuieHHble dyHkunn. Oenbta dyHKums. [denctsus ¢
0006LeHHbIMM YHKUMAMU. CekBeHUManbHbIA NOAXOA K onpeaeneHunto 0606LweHHon yHK-
Lnn.

PopmMbl TEKYLLEN aTTecTauumn: npakTnyeckme 3agaHusi, KonnokBMyM, KOHTporbHasa paboTa.
Popma NpoMeXyToOYHOM aTTecTaumm: aksameH (1 cemecTp, pasgensl 1 — 6);
3K3ameH (2 cemecTp, pasgensl 7 —11); ak3ameH (3 cemecTp, pasgensl 12 — 17).

Koabl hopmupyembix (cchopmmpoBaHHbix) komneteHumn: OlNK-1, OrK-2

b1.6.9.2 AHanutuyeckas reomeTpus

Llenv n 3apayun y4ye6HOM AUCLUNIIUHDbI:

n3y4yeHne MeToaoB aHanMTUYEeCKON reoMeTpun ANs peLleHns 3agay eBkNngoBov reoMeTpum
Ha NI0CKOCTU N B MPOCTPaAHCTBE, M3yYeHne MeTona KoopauHaT, BEKTOPHOW anrebpsbl, pas-
NNYHBIX (POPM YPaBHEHUIN NPAMON JIMHUKN HA NAIOCKOCTU U B NPOCTPAHCTBE, YpaBHEHUS NOC-
KOCTW, KpMBbIX 1 NOBEPXHOCTEN BTOporo nopsigka. OCHOBHbIMKU 3agavamm y4ebHon gucum-
NAWHBI ABNAIOTCA: POPMUPOBAHME Yy CTYAEHTOB 3HaHUN 06 OCHOBaxX aHanUTU4eCcKoun reo-
MEeTPUN N BEKTOPHOWN anrebpbl, NpuobdpeTeHne CTyaeHTamMn HaBbIKOB M YMEHUI NO PELLEHMNIO
reomMeTpuYeCcKMx 3agay u UCnonb3oBaHMIO BEKTOPHOW anrebpbl, HEOGXOANMbIX B Kypcax mMa-
TeMaTM4yeckoro aHanusa B pasgene «KpaTHble 1 KpUBONMHENHbIE MHTErpanbl», B Kypce
«BEeKTOpPHbIN 1 TEH30PHBIN aHanNn3y», « ANEKTPoOANHAMUKAY.
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KpaTkoe conepxaHue (AMaaKkTnyeckme eauHULbI) y4e6HOU AUCLMNIINHBI

Paspen 1. BektopHas anre6pa.

MoHaTue BekTopa. JIMHEeNHble onepaumn Hag BekTopamu. JIMHenHas 3aBMCUMOCTb CUCTEMbI
BEKTOpPOB. [[eOMeTpmnYeCcKM CMbICST JIMHENHOW 3aBUCMMOCTU. Basncbl Ha NSIOCKOCTU N B NPO-
CTpaHCTBe, pasrnoxeHue Bektopa no 6asucy. Npoekunsa Bektopa Ha ocb. OpTOHOPMUPOBAH-
Hble 6a3nckl, nx ocobeHHocTb. Hanpaensawwme KocnHycbl Bektopa. CkanapHoe, BEKTOPHOE,
CMeLLaHHOe N OBONHOE BEKTOPHOE NPOM3BEAEHMUS, X CBOWCTBA, BblpaXeHue 4Yepes Koopaun-
HaTbl COMHOXMWTENEN. YCnoBme OpTOroHanbHOCTU, KOMSIMHEAPHOCTWN, KOMMIaHapHOCTU BEK-
TopoB. Cnctema KoopanHaT, KOOpAMHAaTbl TOYKKU, NpeobpaszoBaHNe CUCTEMbI KOOPAMHAT.
Paspgen 2. lNpsiMasa 1 NNOCKOCTb.

Cnocobbl 3agaHnsa NMMHUIA Ha MAOCKOCTU, NIMHUIA N MOBEPXHOCTEN B NpocTpaHcTBe. Anrebpa-
nyeckme nMHUM 1 nosepxHocTu. lNpamaa Ha nnockocTn. PasnuuHble opmbl ypaBHEHUS
npsimon: obuwee, NnapaMeTpuyeckoe, KaHOHNYECKoe, C YrnoBbIM KO3(hruneHToM, B OTpes-
Kax, HopMarnbHoe. [y4ok npsmbix. [MNOCKoCTb B NpocTpaHcTBe. PasnuyHble opmbl ypaBHe-
HUS1 NNockocTu: obuiee, B oTpeskax, HopmarnbHoe. y4ok n cBsska nnockocten. lMNMpsmas B
npocTpaHcTBe. PasnuyHble opMbl ypaBHEHUSA NpsiMon: obliee, NnapameTpuyeckoe, KaHOHK-
yeckoe. [lepexoq OT ofgHOro 3agaHus K gpyromy. B3ammHoe pacnonoxeHue OByX MOCKO-
cTen, NPAMON WM NAOCKOCTWU, ABYX NPAMbIX B npocTpaHcTBe. OCHOBHble 3agayn Ha Temy
«lMpsAMasi 1 NNOCKOCTb»: PACCTOSAHME OT TOYKWM A0 MIOCKOCTU U NPAMON, pacCTOSIHNE MeXAay
NPSMbIMW, YINbl MeXAy NPSMbIMUA U MIIOCKOCTSMW, YCrOBME nepecedeHnss ABYX MpsiMbIX U
T.O.

Pasgen 3. KpuBbie ¥ noBepXHOCTU 2-ro nopsaka.

annunc, runepbona, napabona, OnpenenexHve, BbIBOL KAHOHUYECKOTNO YPaBHEHUSI KaXKOooM
N3 3TUX KPUBbIX, NX CBONCTBA. OKCUEHTPUCUTET U OMPEKTPUCHI annunca, runepbonel, napa-
6onbl. MNonspHasa cuctema koopauHat. NonspHoe ypaBHeHue annunca, rmnepbonel, napabo-
nbl. O0Lwiee ypaBHEHME KpMBOKM BTOpOro nopsaka. lNpuseneHne obuiero ypaBHEHNSA K KaHO-
HU4YeCKOoMY ByAy C MOMOLLbLIO NMOBOPOTA OCeN U rnepeHoca Havana koopauHat. Knaccuduka-
LA KpUBbIX BTOPOro nopsiaka. NoBepxHOCTN BTOPOro nopsaka: annuncouns, rmnepbononasl,
napabononapl, KOHYCbl U LUMANHAPbLI, X KAHOHUYECKME ypaBHEHUSs, cBOMCTBa. [lpuBeaeHne
ypaBHEHUS NOBEPXHOCTN BTOPOro nopsaka K KAHOHUYECKOMY BUAY .

dopMbl TeKyLler aTTecTaummu: NpakTUyeckme 3agaHusi, KOHTPorbHas paboTa, JoMalLUHSs
KOHTpOnbHasa paboTta
dopmMa NpoMeXXyTO4YHOM aTTecTauun: 3K3aMeH

Koabl hopmupyembix (cchopmupoBaHHbIx) komneteHumn: OlK-1, OlNK-2

B51.6.9.3 NnHenHas anrebpa

Lienn u 3apauv y4ebHOM AUCLUNIIUHBI: B LUMPOKOM NMOHMMaHUN CcoaepXKaHue Kypca nu-
HeHon anrebpbl COCTOUT B NpopaboTke MaTeMaTUYeCKOro A3blka A BblpaXXeHUs OOHOW U3
cambIx 06LMX naen COBPEMEHHOIO eCTECTBO3HAHUA — naen nuHenHocTu. B npouecce n3y-
YeHus Kypca NUHenHon anrebpbl CTyAeHTbl N3y4atoT BONPOCH! paspeLumMOCT N CTPYKTYPbI
PELLUEHNIN CUCTEM JIMHENHbBIX YPaBHEHU, OCBaMBAOT abCTPaKTHbIE MOHATUSA IMHENHOrO Npo-
CTpaHcTBa, 6asuca, NMMHENHOro oneparopa, GUNMHENHOM 1 KBagpaTUYHOM (opMbl, a Takke
N3y4aloT KOHKPETHbIE NPUMEPDI, JAlOLMEe peanu3aunio 3TUx abCTpaKkTHbIX MOHATUN.

KpaTtkoe coaepxaHue (AnaakTuyeckue eanHULbl) y4eOGHON ANCLMNIIUHDI
Pasgen 1. MaTpuubl n onpeaenuTenu.
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MpsimoyronbHble MaTpuubl. Cymma MaTtpul, NponsBegeHne MaTpuLbl Ha YUCHO, YMHOXEHNE
maTpuu. CBoncTea aTux onepaunn. NepectaHOBKN, MHBEPCUWN, TPAHCNO3ULMU, NOLCTAHOBKN.
OnpepenuTtenb kBagpaTHOM MaTpuubl, CBOWCTBaA onpeaenutens. PasnoxeHne onpegenure-
n4g no anemMeHTam CTpokn unu ctonbua. Teopema Jlannaca. Onpegenutens Npon3sBeneHns
maTpuu. ObpaTtHasa maTtpuua, Kputepun odpaTtMmMocTn, Bol4McneHmne obpaTHOn MaTpuLbl.
Paspen 2. Cuctembl NMHENHbIX YpaBHEHUMN.

PaHr matpuubl. Teopema o 6a3mcHOM MuHope. PaHr npon3seneHnst MaTpuul. OnemMeHTapHble
npeobpasoBaHUs CTPOK MaTpuubl N UX NMPUMEHEHME K BbIYMCNEHUIO paHra matpuubl. Cucte-
Mbl NIMHENHBIX YpaBHeHUN. OCHOBHble onpefeneHns: YacTHoe 1 obLiee peLleHus, COBMeCT-
Hble N HECOBMECTHbIE CUCTEMbI, 3KBMBANEHTHOCTb cucteM. Teopema Kpamepa. Kputepuin
COBMECTHOCTU CUCTEM NMHENHBIX YpaBHEHUN (Teopema KpoHekepa - Kanennu). Metopg Mayc-
Ca peLLeHns CUcTeM NUHENHbIX ypaBHeHUN. JlInHenHble ogHopoaHble cuctemsl (JIOC). Ceon-
cTBa pelweHnn. dyHgameHTanbHaa cuctema pewenun (PCP). Teopema o ®CP. Crtpyktypa
obwero peweruns JIOC. HeogHopoaHsble cuctembl (JIHC). CtpykTypa obuwero pewenus JIHC.
Pasgen 3. JlnHenHble npocTpaHCcTBa.

AKcuomaTuka nNUHerHoro BekTopHoro npoctpaHcTtea (J1BI1), npumepsl, ceonctea J1BI1. Jlu-
HenHas 3aBMCUMOCTb cucTeMbl BekTopoB B JIBI. basuc n pasmepHocTtb JIBI1. KoopanHaTbl
BeKTOpa B AaHHOM 6asuce. MaTtpuua nepexoga oT ogHoro 6asuca kK gpyromy, npeobpasosa-
HWe KoopauHaT BeKkTopa npu nepexoge K HoBomy 6asucy. MNognpoctpaHcTteo. Cymma u ne-
peceyeHne noanpocTpaHcTB. JIMHenHble 060MI0YKNM N TeopeMbl O pa3MepHocTu. 3omop-
domsm J1BI1. EBKNMAOBO NpOCTpaHCTBO, onpeaerieHne n npumepsl. HepaseHcTsa Kowwn - by-
HAKOBCKOro 1 TpeyronbHuka. Obwmnim Bua cKansapHoro npovsseaeHna B KOHEYHHOMEPHOM €eB-
Knngosom npocTpaHcTee. OpPTOroHanbHOCTb U OPTOHOPMUPOBAHHOCTL CUCTEMbI BEKTOPOB.
lMpouecc opToroHannsauum CUCTEMbI BEKTOPOB.

Paspen 4. JlnHenHble onepaTtopsbl.

Onpepgenexve nuHenHoro onepatopa. lMpumepbl. O6pa3 n a4po NMHEWHOro onepaTopa.
MaTpuua nuHenHoro onepartopa B gaHHoM Gasuce. [NpeobpasoBaHne maTtpuubl onepartopa
npu nepexoge ot ogHoro 6asuca k gpyromy. [Jencrteus ¢ nuHenHbIMM onepatopamu. Obpar-
HbI onepaTtop, ero ceoncTea. Kputepun obpatumocTtun. NMNognpocTtpaHcTBa, MHBAPUAHTHbIE
OTHOCUTENbHO onepartopa. CobCTBEHHblE BEKTOpPbl M COBCTBEHHbLIE 3HAYEHMSA JIMHENHOO
ornepaTopa, Ux CBONCTBA. XapaKTepuCcTU4YecKoe ypaBHEHME. YHUTapHbIN N CaMOCOMNPSKEH-
HbI onepaTtopbl. CBOMCTBA COOCTBEHHbLIX 3HAYEHUN N BEKTOPOB CaMOCOMNPSXEHHOro onepa-
Topa. CyliectBoBaHne OPTOHOPMUPOBAHHOIO 6asnca u3 COOCTBEHHbLIX BEKTOPOB CaMOCO-
NPSXXEHHOro oneparopa, HaxoXxaeHue ero.

Pasgen 5. KBagpatuuHble hopMbl.

JInHenHasn, GunuHenHas n kBagpatudHas dopmbl B JIBI. MaTtpuua kBagpatuyHon opMbl
(K®) n ee npeobpasoBaHue npu nepexone kK HoBomy 6asucy. PaHr n nHgekc Kd. Teopema
NarpaHxa o npueegeHun K& k anaroHanbHomy Buay. Teopema Akobu. 3akoH nHepumnn KO.
Kputepuin Cunbeectpa nonoxmtensHon onpegeneHHocTn Ko.

®dopMbI TEKYLLEN aTTecTaLMK: NpaKkTUYeCKNe 3aaaHnsl, KOHTponbHas paboTa
dopma NpoMeXyTOYHOM aTTecTauun: dK3aMeH

Koabl hopmupyembix (cchopmmpoBaHHbix) komneteHumn: OlMK-1, OK-2

b1.6.9.4 OuddepeHumanbHblie ypaBHEHUA

Llenn 1 3apaun y4eGHOM AUCUUNNMHBI: LENBIO U3YYEeHUS OUCLUMNIIMHBI SIBNSIETCA OCBOE-
HWe TeopPeTUYECKMX OCHOB OObIKHOBEHHbLIX ANddeEpeHUmanbHbIX YpaBHEHWUIA, a Takke npu-
obpeTeHne NPaKTUYECKMX HaBbLIKOB WX MHTErpUpOBaHUSA U B TOM 4Yucre NpubnmxeHHbIMK
MeToaaMM.
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MecTto yyebHou aucuunnuHbl B cTpyktype OOI: kypc «duddepeHumanbHble ypaBHe-
HUsi» BasupyeTcs Ha kypcax «MatemaTtnyeckun aHanus» n «JlnHenHasa anrebpa». [NpakTu-
Yeckne HaBblKM W TeopeTuyeckue 3HaHusa anddepeHumanbHbiX YpaBHEHUN UCNOMb3YOTCS
aanee npu nsyyeHuu Opyrux Matematuyeckux OUCLUMMNH, KypcOB TeOopeTUYecKon OU3nkm
«TeopeTnyeckaa MexaHuka», «AnekTpoanHamuka», «Ctatuctndeckaa ousmka», «KeaHTo-
Basi MEXaHMKa», a Takke MHOIMX CMELKYpPCOB.

KpaTkoe coaepxxaHue (QupoakTtuyeckne eaMHULbI) y4eOHON ANCLUNINUHDI

Paspen 1. AnddepeHumanbHblie ypaBHEHUS NepBOro nopsaka.

OnucaHune 3akoHOB npupoabl B popme anddepeHumnanbHbix ypaBHeHU. OCHOBHblE onpe-
aeneHus. 'eomeTpuyeckas uHTepnpeTauna auddepeHumansHOro ypasHeHUsT NepBoro no-
pagKa, paspeLlleHHoro OTHOCUTESNbHO npou3BogHon. Metoa n3oknuH. MNoctpoeHne andde-
peHUManbHOro ypaBHeHUa rno obLliemy pelleHuo. YpaBHEHUs C pasgensiowmMmucs nepe-
MEHHbIMX U NpuBoAUMbIE K HUM. OQHOPOAHbIE YypaBHEHMUS. YpaBHEHUS, NPUBOAUMbIE K Of-
HOopoAHbIM. JInHenHble anddepeHunanbHble ypaBHeHUs nepBoro nopsgka. CTpyktypa o6-
LLero peLlleHns NIMHENHOro Heo4HOPOLHOro ypaBHeHUA. YpaBHeHna bepHynnm n Pukkatu.
YpaBHeHue B MOMHbIX AunddepeHumanax. NoHAaTMe nepBoro uHterpana. MHterpupyrowmi
MHOXUTESb. [prembl OTbICKaHWUS MHTErPUPYIOLLMX MHOXUTENEN. Teopema CyLecTBOBaHUS U
€NHCTBEHHOCTU pelleHns anddepeHumansHOro ypaBsHeH1Us NepBoro nopsgka, paspeLueH-
HOro OTHOCUTENbHO NPOn3BOAHON. MpUHUKMN CxMmatrowmx otobpaxeHuin. MeToq nocnenosa-
TenbHbIX NpubnmxkeHnin. MNpogomkeHne peleHus. Henpogomkaemoe pelleHne n ero no-
cTpoeHue. Teopema O NPUMbIKAHUN HENPOOOIPKAEMOroO peLleHus K rpaHuue obnactun. Cre-
NeHb rMagkocTu peweHun guddepeHumnanbHoro ypaBHeHusi. HenpepbiBHas 3aBUCUMOCTb
peweHns anddepeHLmanbHOro ypaBHEHNA OT HavaribHbIX YCNOBUA U OT napamMmeTpos. [1po-
CTble ocobble To4YkM, ux knaccudukaums. Ocobole pewenna. AuddepeHumanbHble ypaBHe-
HUS NepBOro nopsiaka, He paspelleHHble OTHOCUTENbHO MPOM3BOAHOW. YpaBHEHUA, He Co-
Jepxawime sIBHO He3aBMCUMOW NepeMeHHOW, HEN3BECTHOM (PYyHKUMU. YpaBHEHue C OOHO-
poaHou hyHKumen B neson vyactn. Obwmi cnyyam BeegeHust napametpa. QuddepeHunans-
Hble YpaBHEHUSA, paspeLllMble OTHOCUTENBHO apryMeHTa Unn Hen3BeCTHON PyHKUMK. YpaBs-
HeHus Jlarpanxa n Knepo. lNoHaTtne o6 ormbatowen cemencrea KpmBbix. Teopema o6 oru-
Balowen cemenctsa MHTerpanbHbIX KpMBbIX. TeopemMa CyLleCTBOBaHUA pelleHus andde-
pPeHUManbHOro ypaBHEHUS NepBOro Nopsiika, He paspeLleHHOro OTHOCUTENbHO MPOM3BOa-
HOW. P-ANCKPYMWHAHTHAs KpuBasi U ee CBA3b C 0COObIMM peLLEHNSIMUA.

Pasgen 2. IuchcepeHumanbHble ypaBHEHUA BbICLLUUX MNOPSAKOB.

OuddepeHumansHoe ypaBHEHUE n-ro nopsiaka, paspeLleHHoe OTHOCUTESTbHO CTapLlen npo-
nssogHon. CeeaeHne ero K HopmMarnbHOM CUCTEME ypaBHEHUI. TeOopeMbl CyLLEeCTBOBaHUS U
€NHCTBEHHOCTU, HernpepbiBHOM 3aBUCUMOCTU pPeLLUEHUss HOPMalsibHOW CUCTEMbl OT Ha4arb-
HbIX YCMOBMW W OT MNapameTpoB. Teopema CyLleCTBOBaHWSA W €OWHCTBEHHOCTU peLueHns
ypaBHEHUSA N-ro nopsgka, paspeLleHHOro OTHOCUTENbHO CTapLuen NMpou3BOAHOWN, Kak cref-
CTBUE TEOpPEMbI CyLLEeCTBOBAHUS U €QMHCTBEHHOCTU peLLUeHMUs HopMaribHOW cucteMbl. YacT-
Hble criydan anddepeHumansHOro ypaBHeHUS n-ro nopsiaka, AonyckarLwme noHmKeHue no-
pagka. Teopema CylecTBOBaHUA U €OUHCTBEHHOCTU peLleHUa NUHENHoro anddepeHum-
anbHOro ypaBHEHUS N-ro Nopsiaka ¢ HenpepbiBHbIMU KO3hdmumeHTamn. Obwas Teopusa nm-
HENHOro OOHOPOAHOro AnddepeHUManbHOro ypaBHEHUs n-ro nopsigka. Onpegenutens
BpoHckoro, npoBepka He3aBMCUMOCTU pelleHun. dyHOameHTarnbHas cucTeMa peLLeHUn.
CtpykTypa 0b6LlEero pelweHnsa nUHEerNHOro OAHOPOAHOro AnddepeHumansHOro ypaBHEHUS.
TeopeMbl 0 MakCcMMaribHOM YuUcre FIMHENHO-HE3aBUCUMbIX PEeLUeHUN N O TOXOECTBEHHOCTU
ypaBHeHUn. ocTpoeHne NMHENHoro aAndpdepeHumanbHOro ypaBsHeHns no pyHgameHTasnb-
HoW cucteme pewennin. opmyna Jinyesunna n ee npumeHeHne. Cnocob NOHMXKEHUs nopsaaka
NMHEHOro OQHOPOOHOMO YpaBHEHUS MPU U3BECTHOM YacTHOM pelleHun. CTpykTypa obLiero
pelweHna NMHENHOro HeOOHOPOAHOro AnddepeHumansHOro ypaBHEHUA n-ro nopsaka.
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MpuHumn cynepno3suuun. Metoa BapuauuMm NPOU3BOSbHBIX MOCTOAHHBLIX ANA OTbICKAHWUSA
4YaCTHOrO peLUeHNa Heo4HOPOAHOro ypaBHEHUA n-ro nopsagka. OyHkumsa puHa. JInHenHoe
OLHOPOLHOE ypaBHEHWE N-r0 nopsigka C MOCTOAHHbIMU KoadduuneHTamun. OnepaTopHble
MHOrousieHbl U NX cBONCTBa. PasnoxeHne onepaTopHOro MHOroYneHa Ha JIMHENHbIE MHOXW-
Tenu. [lencteme onepaTtopHOro MHOrovsieHa Ha npocrenwne pyHkuun. dopmyna cMmeLeHns.
XapaKTepucTMYeCcKkMn MHOroOYSIEH U XapakTepucTudeckoe ypasHeHue. lNocTpoeHne yHaa-
MEHTanbHOM CUCTEMbl PELUEHUN FIMHEMHOro OLHOPOLHOrO YPaBHEHUS C MOCTOSHHbIMU KO-
appuuneHTamn B criydae nNpocCTbIX U KPaTHbIX KOPHEWN XapaKTepUCTUYECKOro MHOoroudsnieHa
(BencTBUTENBHBLIX UM KOMMMEKCHbIX). JIMHENHblIe HEOOHOPOAHbIE YPaBHEHUSI C NOCTOAHHbI-
MU KOadhpuumeHTamu. KBasmnonmHombl 1 ux ceorcTtBa. CTpPyKTypa YacTHOro pelleHus nu-
HEMHOro HeEOQHOPOOHOrO YPaBHEHUS C MOCTOSIHHbIMU KO3(hpmUMeHTaMn 1 KBa3MnosIMHOMOM
B NpaBon 4acTu. OnepaTopHbIN MEeTO OTbICKAaHWUSI YaCTHOrO peLleHUs1 Takoro ypaBHEHUS.
YpaBHeHne Onnepa. VIHTerpupoBaHmMe O4HOPOAHbLIX NIMHENHbIX AnddepeHumanbHbiX ypas-
HEHUN C nomolyblo psaoB. OTbiCckaHWe oyHOAMEHTaNbHOW CUCTEMbl PELUEHNA YpaBHEHUN
Onpu n beccens.

Paspen 3. Cucrembl 06bIKHOBEHHbIX AnddepeHunanbHbIX ypaBHEHUN.
OKBMBANEHTHOCTb HOPMarbHOM CUCTEMbI N anddepeHunanbHbIX ypaBHEHUI OQHOMY ypaB-
HEHWIO N-r0 nopsigka, paspeLleHHOMY OTHOCUTESNbHO CTapluen Npou3BOAHON. Teopembl O
HenpepbIBHOW 3aBUCUMOCTU N HeENpepbiBHOW anddepeHUnpyeMOCTH peLLEHNS HOPMarbHON
CUCTEMbI MO HayarnbHbIM YCIIOBMAM U MO napameTpy. [NepBble MHTerpanbl HOpManbHOW CU-
cTembl anddepeHumanbHbiX ypaBHeHMn. Heobxogumoe n goctatoyHoe ycrioBue ang Toro,
4TO6bI HenpepbliBHO-AMddepeHUnpyemas yHKUNA Oblna NepBbIM NHTErPasioMm HopMasibHON
cucTembl. Teopema O MakCMMarnbHOM YMChe HEe3aBUCUMbIX MEPBbIX WUHTErpanoB. OKBUBA-
NEHTHOCTb OTbICKAHUA N HE3aBMCUMbIX NEePBbIX MHTErpasioB NOCTPOEHUO obLliero pelueHus
HOpManbHOW cucTembl. [MoHWXeHWe nopsiika HopMasibHOW CUCTEMbI, €Cniu U3BECTHA YacTb
nepBbIX MHTerpanoB. CummeTpuyHas dopma cuctembl AnddepeHumanbHbiX YpaBHEHUN.
NHTerpnpyemble kombunHaumm. Obwas Teopusa NIMHENHbIX OOQHOPOAHbIX cucTemM anddepeH-
LUnarnbHbIX ypaBHEHUM C HenpepbiBHbIMU KoddduumneHTamu. dyHaameHTanbHaa cuctema
peweHun. NocTpoeHne NUHENHOM OOHOPOOHOW CUCTEMbI MO PYHOAMEHTasNIbHOMW CUcTeMe
peweHun. CTpykTypa obLero pelweHust NMMHEMHOW HEOAHOPOAHOW cucteMbl. MeToa Bapua-
LN NPOU3BOSIbHBIX MOCTOSAHHBLIX ANSA OTbICKAHUSA YaCTHOro pelUueHUst IMHEMHON HeogHOopPoa-
HOW cuctemsbl. JINHeNHbIE OQHOPOAHBIE CUCTEMBI C NOCTOSAHHBIMW KO3 dULMeHTaMmun. Xapak-
TEPUCTUYECKOE YpaBHEHWE KaK ypaBHEHWE Ha OTbICKaHWe COOCTBEHHbIX 3Ha4YeHWn n cob-
CTBEHHbIX BEKTOPOB MaTpuubl cuctembl. Bug doyHOaMeHTanLHON CUCTEMbI PeLUEHUN B Chy-
Yae NPOCTbIX KOPHEN (AeNCTBUTENbHbLIX U KOMMIEKCHbIX). Bua pyHaameHTanbHOM CUCTEMDI
peleHnn B criydasax, Korga xapakTepuctnyeckoe ypaBHEHWE MMeeT KpaTHble KOPHU U pas-
NNYHbIE 3HAYEHUS paHra xapakTepucTudeckon maTpuubl. MeToq ncknoYeHnsa ons NMHenHbIX
CUCTEM C MOCTOSHHbIMU KO3 dUUneHTamm obLiero snaa.

Pasgen 4. UHTerpanbHble ypaBHEHUS.

Knaccuduvkauma nuHerHbIX UHTerpanbHblX ypaBHEHUMM MO podam. YpaBHeHus BonbTepa.
YpaBHeHus Ppearonbma 2-ro poga. YpaBHEHUSA C BbIPpOXAEHHbIM sapoM. CyllecTBoBaHMeE
peweHna ypasHeHna dpearonbma ¢ manbiM s4poM. CyulecTBOBaHME peLleHns ypaBHEHUSNA
BonbTeppa. Teopembl ®pegronbma. CnektpanbHas Teopusi ypaBsHeHnn dpegronbma ¢ CUM-
MeTpudHbiMM aapamu. CBOWCTBA cnekTpa COOCTBEHHbIX uucen. Teopema [wnbbepta-
Wmuata. 3agava Wtypma-IinyBunns n nHterpanbHble ypaBHeHUs. Teopemsbl 'nnbbepta 06
NMHTerpasibHOM NpeacTaBleHnn pelleHns KpaesBown 3agayu yepesd yHkuuio puHa. BeiBoa
TeopeMbl CTeknoBa u3 teopemsbl 'mnebepta-LUmnara.

Paspen 5. YUncneHHble meToAbl pelweHus 06bIKHOBEHHbIX AucdepeHumnanbHbIX ypaB-
HEeHUWN.

MeToabl, OCHOBaHHbIe Ha pa3snoxeHuu B psag Tennopa. Metoabl PyHre-KyTTa. lNorpewwHocTb
annpokcMmaumm M YCTOMYMBOCTb PA3HOCTHOM CXEMbl. YCTOMYMBOCTb M cxogmmocTb. Oboc-
HOBaHWe MeToaa Jurepa v ero BblMUCINTENBHON YCTONYMBOCTMU.
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Popmbl TEKYLLEN aTTecTauumn: npakTuieckme 3agaHus, KOHTposbHasa paboTa.
Pdopma NPOMEeXyTOYHOWN aTTecTaLuMmn: 3a4eT C oLeHKon (3 cemecTp).

Koabl hopmupyembix (cchopmmpoBaHHbIx) komneteHumn: OlK-1, OlNK-2
b1.6.9.5 BeKTOpHbLIN U TeH30PHbLIN aHanNu3

Llenn v 3apauv yyebHOM AUCLUNIUNHDI:

N3yyeHne B3anMOCBA3N KPUBOSMHENHBIX, MOBEPXHOCTHBIX N KPaTHbLIX MHTErpanoB, 0COH6EHHO
dopmyn OcTtporpagckoro - Naycca n Ctokca, HeobxoaMmo Anst U3y4eHuss MaTemMaTUYeCKON
PU3NKN, INEKTPOANHAMUKN, KBAHTOBOM MEXaHWKM U Opyrux dmsmyeckux Kkypcos. lNpeobpa-
30BaHue andepeHumnanbHbIX BbIPaXXEHUA C NOMOLLLIO Habna - MCYMCreHnst U 3aMeHa ne-
peEMeEHHbIX B AnddepeHumanbHbiX onepatopax Ans KPpUBOSIMHENHbIX CUCTEM KOOpPAMHAT C
MOMOLLbIO KO3(hPULMEHTOB J1lamd ABNASIOTCA OCHOBHLIMU TEXHUYECKMMW NpuemMamm npu pa-
60Te C ypaBHEHMSIMU B YaCTHbIX MPOM3BOAHbIX. MeToabl TEH30PHOIMO UCHUCIIEHUN MpUMe-
HSAKOTCA NPU U3YYEHUN PENATUBUCTCKMX TEOPUIA W ONA aHanu3a CnroLHbIX cpes.

KpaTkoe coaepxxaHue (QupoakTruyeckne eaMHULbI) y4eOHON ANCLUNNUHDI

CkansipHble 1 BekTOpHble nond. [OudpdepeHumansHble onepaTopbl. [lpaBuna Habna-
ncumcnenuns. MNnowaab NnoBepxHOCTU. [loBepXHOCTHbIE MHTerpanbl 1 1 2 poga. Popmynbl
Octporpaackoro-laycca n Crtokca. MIHBapnaHTHOe onpegeneHne AuBEpPreHuMM u poTtopa.
lMoTeHumnaneHble W coneHomganbHble BeKTOPHble nond. KoadduumeHTtol Jlama. dopmynbl
Ans  rpaguveHTa, AMBepreHuuu, potopa un onepatopa Jlannaca B opToOroHanbHOW cUCTEME
KoopAanHat. [JBoncTBeHHble Ba3nchl. KoBapnaHTHble U KOHTpaBapuaHTHbIE KOOPAMHATbLI BEK-
TopoB. ObLiee onpeaeneHMe TEH30pOB NPOM3BOSILHOMO nopsiaka. 3anncb B TEH30PHbIX 060-
3Ha4yeHMaxX npeobpasoBaHU KOOpAUHAT BEKTOPOB, MATpuL JIMHENHbIX ONepaTopoB WU KBaa-
paTuU4HbIX opM. TeH30pbl AedopMaunin, HaNPSKEHUA, OTHOCUTENBbHbLIX CMELLLEHWUN.

dopMbl TeKyLLer aTTecTaumn: npakTMyeckme 3agaHus.
dopma NpoOMeXXyTOYHOM aTTecTauum: 3a4eT

Koabl hopmupyembix (cpopmupoBaHHbIx) komneteHumn: OlK-1, OlNK-2
B1.5.9.6 Teopusa BeposATHOCTEN N MaTeMaTU4YeCKasa CTaTUCTUKA

Llenu n 3apayn yue6HOM AUCLUNIIUHDbI:

CopepxxaHne aucumninHbel «Teopus BEPOATHOCTEM W MaTemMatuyeckas CTaTUCTUKa»
HanpaBfieHO Ha O3HAKOMIIEHWE CTYAEHTOB C OCHOBHbLIMW MOHATUAMM U METOAaMn Teopun
BEPOATHOCTEN, MOEAMMN N annapaToM MaTemMaTU4YecKon CTaTUCTUKKU, KOTOpble HEODOXoOaMMBbI
nNpy ob6paboTke pe3ynbTaToOB IKCMNEPUMEHTA, aHann3e cryvYanHbiX SBNEHU, BO3HUKAOLWMX B
pagmom3nYEeCKNX NPUNOXEHUAX N Npy nepegade nHdoopmaumu.

KpaTtkoe coaepxaHue (AuaakTuyeckue eanHULbl) y4eOGHON ANCLMNIIUHDI

Pazgen 1. OCHOBHbIe MOHATUA TEOPUN BEPOATHOCTEN.

1.1. OnemMeHTbl KOMBUHATOPUKM 1 CXEMbI LLUAHCOB.

McnblTaHne n noHATUE aneMeHTapHoro cobbiTnsa. CxeMbl LWaHCOB: 3KCNEepUMEHTbl ¢ U 6e3
BO3BpalLLeHus1, C y4eToM 1 6e3 yyeta nopsgka.

1.2. AKcnomaTunka Teopum BEPOSTHOCTEN.

[MpocTpaHCTBO criyvarHbIX cobbITUIA U onepaumm Hag cobbiTuamu. Anrebpa u [1-anrebpa co-
ObITn. AKCMOMbI BEPOSITHOCTU U BEPOSATHOCTHOE MNpoCTpaHCTBO. CBOMCTBA BEPOSATHOCTH,
BblTEKAIOLLME U3 aKCMOM.
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1.3. Cnocobbl ncymcneHmsi BEpOSITHOCTEN.

CraTtuctmnyeckoe, Kraccumyeckoe u reomeTpuyeckoe onpegeneHns BeposTHocTen. BeposT-
HOCTb Ha CYETHOM MPOCTPAHCTBE 3AnemMeHTapHbIX cobbiTnin. 3agava bioddoHa. MNapagokc
BepTpaHa.

1.4. OCHOBHbIE COOTHOLLUEHNSA TEOPUM BEPOSATHOCTEN.

YcnoBHasi BEPOATHOCTb TeopeMa yMHOXeHUs BepoAaTHocTen. HesaBncumble cobbiTus. Teo-
pemMa CrnoXeHusi BEPOATHOCTEN. Teopema CNOXeHUs AN HEe3aBUCUMbIX MU HECOBMECTHbIX
cobbiTnin. dopmyna nosHoun sBeposTHocTn. Popmyna baneca.

1.5. OCHOBHbIE ANCKPETHbIE pacnpeneneHns.

Cxema bepHynnu. Hanbonee BepoaTHOE 4ncno ycnexoB. [eomeTpuyeckoe pacnpenenexHue.
MMnepreomeTpunyeckoe pacnpegeneHne. Cxema HE3aBUCUMbIX UCMbLITAHWA C HECKONbKUMM
ncxogamm. KoHeyHble ogHopogHble Lenu Mapkosa. PacnpegeneHnue NyaccoHa.

Paspen 2. Teopus cny4yanHbIX BENIUYMH.

2.1. OcHOBbI TEOPUN CITyHarHbIX BENTUYNH.

CnyyarHble BenuuuHbl. PyHKUMA pacnpeaeneHns BEPOATHOCTEN M e€ cBoucTBa. [uckpeT-
Hble 1 abCOMTHO HenpepbIBHbIE CrlyYarHble BennyuHbl. [0THOCTL BeposTHOCTEN. PaBHoO-
MEepHOe, nokasaTenbHOe U HopMarnbHoe pacnpegeneHus. Npeobpa3oBaHna NAIOTHOCTEN Be-
POATHOCTEN (PYHKLMM OT OOHOWN Crly4arHOW BESIMYUHbI: Crlydan MOHOTOHHbIX, HEMOHOTOHHbIX
N paspbIBHbIX OYHKLMNA.

2.2. MHOromepHble OyHKLMK pacnpeneneHuns.

CnyyariHble BEKTOpPbI, NX (PyHKUUM pacnpeaeneHuns n CBOMCTBa. YCNOBHbIE NSIOTHOCTU BEPO-
ATHOCTEN. HesaBucMble crnyyarHble BennymHbl. BeposaTHOCTHOE pacnpegeneHne yHKumMm
HECKONMbKUX CryYanHbIX BENUYMH. PacnpeneneHne cymmbl, NPOU3BEOEHUS N YACTHOrO Cry-
YalHbIX BEMNWUYMH. X?-pacnpeaeneHune u pacnpeneneHve CTblogeHTa.

2.3. YucnoBble XxapakTepuUCTUKN CITyHanHbIX BESTUYMH.

HayanbHble U UeHTparnbHble MOMeHTbl. MaTemaTudeckoe oxugaHve U gucnepcus n ux
cBouCTBaA. YMCnoBble XapaKTEPUCTUKN 3aBUCUMOCTU: KOBapuaumsa n KO3@mUUNEHT Koppens-
L.

2.4. lNpepenbHble Teopembl. HepaBeHcTBa YebbiwéBa v MapkoBa. [NocnegoBaTenbHOCTU
CrnyYanHbIX BENMUYMH N BUObI UX CXOOUMOCTU. 3akoHbl BbonbLlumnx yncen B oopme YebbIwéERa,
XnHumHa, bepHynnu u lNyaccoHa. NpeaensHble TeopeMbl GBUHOMMANBHOIO pacnpeaeneHus:
nHTerpanbHaa u guddepeHunansHaa Teopembl MyaBpa-Jlannaca. LleHTpanbHas npegernb-
Hasa Teopema.

2.5. Xapaktepuctmyeckme pyHKUuN.

XapaKTepuctmyeckom pyHKLMM 1 nx ceomctea. CBOMCTBO NMOMOXUTENBbHOM ONpeaeneHHOCTH.
KyMyrsaHTbl cnyyanHbix BenvyYuH. AcCMMMeTpus 1 akcuecc. [layccoBbl COBOKYNHOCTU. MHoro-
MepHas Xxapaktepuctndeckas yHKLMS raycCoBou COBOKYNHOCTU. [1ByMepHOe rayccoBo pac-
npegeneHne. ONNUNC paccesiHus. YCroBHble rayccoBbl pacnpegeneHusi. KoHeyHble ogHoO-
poaHble uenn Mapkosa.

Paspen 3. nemMeHTbl MaTeMaTU4eCKOM CTaTUCTUKMU.

3.1. JluHenHasn perpeccus. lNocTtaHoBKa 3agadn nporHo3upoBaHus. CpegHekBagpaTuyHas
owmnbka nMHenHoro nporHo3npoBaxus. KoppensuynoHHaa matpuua. KoaddpumumeHT koppens-
LUun. HekoppennpoBaHHOCTb U CTaTUCTMYECKasi HE3aBUCUMOCTb.

3.2. OCcHOBHblE 3aa4n MaTeMaTU4YECKON CTaTUCTUKM.

BbibopoyHbIn meToa. MoHATUS BbIOOPKM, BbIBOPOYHOro MpOCTpaHCTBa, cTatuctukn. Crtatu-
cTnyeckne kputepuu. Nposepka NPOCTON U CrIOXHOW rmnoTes. Kputepuu Ans npoBepku runo-
Te3 0 napameTpax HopmaribHOro M GMHOMManbHOro pacnpefeneHnin. TodevyHass U UHTep-
BanbHasi OLEHKM CTaTUCTMYeckoro napameTtpa. HepaseHcTBo Pao-Kpamepa. ToudeuHble
OLIeHKN CcpefHero 3Ha4yeHus U gUcnepcumn CriydanHom BesiYuHbL. [1OHATUS HecMeLLEeHHOMN,
COCTOSATENBbHON N 3(PPEKTUBHON OLIEHOK napameTpoB. MpuBAMXKEHHbIN U TOYHbLIN METOAbI
NOCTPOEHMST LOBEPUTENbHbBIX MHTEPBANoB ANns cpeaHero. [loBeputenbHble MHTepBanbl Ans
HOPManbHOro pacrnpegeneHus.
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®dopMbl TeKyLLer aTTecTauummn: npakTMyeckme 3agaHus.
dopma NpoMeXyTOYHOM aTTecTaLlmn: 3K3aMeH.

Koabl hopmupyembix (cchopmmpoBaHHbIx) komneteHumn: OlK-1, OlNK-2
B1.6.9.7 Teopusa byHKLNIN KOMMNIIEKCHOrO NepeMeHHOro

Llenn n 3apgaumn y4e6HOM ANCLMNINUHBI: N3yYeHME KOMMMEKCHbIX Yncen, apudmMeTnyeckmx
onepauuii ¢ KOMMMEKCHbIMUA YMCaMM U UX TEOMETPUYECKOrO CMbICHA; U3ydYeHNEe PYHKLMUIA
OHOro KOMMMEKCHOrO NEPEMEHHOMO U MX OCHOBHbIX CBONCTB; U3y4YeHne NoBeAeHUs OYHKLMIA
KOMMMEKCHOIO MEePEMEHHOr0 B MHOFOCBSI3HbIX 00NacTsX; pasBMTUE HaBbIKOB BblYUCIEHUS
MPOU3BOAHbIX U MHTErpanoB OYHKUMM KOMMIIEKCHOrO NePEMEHHOr0; U3y4YeHne OCHOB onepa-
TOPHOrO MeToAa pelleHust anddepeHumnanbHbiX YPaBHEHUN; U3yYeHNe METOAOB peLUeHus
KpaeBbIX 3afa4 3M1eKTpoCTaTUkM U MAPOANHAMUKA METOA0M KOHGOPMHbIX OTOBPaXKEHNIA.

KpaTkoe coaepxaHue (QupoakTtuyeckne eaMHULbI) y4eOHOW ANCLUNNUHDI

[MOHATME KOMMNSIEKCHOro 4ucna, apumeTndeckme OAeNCTBUS HaL KOMMSEKCHbIMU Yucnamu,
pasnnyHble OOPMbI 3aMMCU KOMMSIEKCHOIO Yncna, Mogyfb U apryMeHT KOMMNSIEKCHOro Ynucna,
NOHATNE BGeckoHeYHOo yaaneHHowm Touku. [pegen YncnoBon NocrnefoBaTeslbHOCTU Ha KOM-
MNEKCHOM MMOCKOCTU, ero reoMeTpudeckas nHtepnpetaumsd. lNoHatne obnactu B KoMnnekc-
HOW NSIOCKOCTU, OOHOCBSA3HbIE U MHOrOCBA3HbIE 06nacTu. NoHATME (PYHKLMM KOMMIIEKCHOMO
NEePEMEHHOro, OAHO3HAYHblE M MHOro3HayHble YHKUMKW, Npeaen YHKUUM KOMMIIEKCHOro
NepeMeHHOro, anemMeHTapHble YHKUUU KOMMNEKCHOro nepemMmeHHoro. OTobpaxeHuda, ocy-
LecTBnsieMble (OYHKLUNAMM KOMMMEKCHOrO nepeMeHHoro. MNMoHsaTMe aHannTUYHOCTM dOyHKLUMN
KOMIMEKCHOIO NepeMeHHOro, CBOMCTBA aHanutuieckmx yHkuun. Teopema Kowwu. Pagpl
Tennopa, cxogumocTb psigoB Tennopa, obnactb cxogumocTu psaa Tewnnopa. Teopemsbl
Benepwrpacca n Abens; npmusHaku Janambepa n Kowwm cxogmumocTun psga, paguvyc cxogu-
MoCTUK paga. NpoussogHas (PyHKUMM KOMMNSIEKCHOrO nepemMeHHoro; Teopema Kowun-PumaHa,
AnddepeHUMpyeMoCTb aHannTUYecknx pyHKUMn. MNMoHaTne nHterpana gyHKUUM KoMnnekc-
HOrO NEePEeMEHHOro, CBA3b C KPMBOMMHENHBIMU MHTErpanamMmn, UHTerpan no KpuBOW B KOM-
NEKCHOM NnocKoCcTh, TeopeMa Kowwn ans oaHOCBSA3HOM U MHOrOCBA3HOW oGnacTewn; uHTe-
rpanbHaa gopmyna Kowwm, Teopema Mopepa. PasnoxeHune He aHannTUYeckon (PyHKUUKN B
crteneHHon psag, psg JNlopaHa. CxogumocTb psaa JlopaHa, obnactb cxogumocTu psga Jlopa-
Ha, Teopema Abens. Knaccudumkauma ocobbix ToHEeK (PYHKLMM KOMMSIEKCHOrO NepeMeEHHOro
Ha OCHOBaHUW NoBefeHus psiaa JlopaHa: ycTpaHumasi, Nontc, CcylwecTtBeHHO ocobas. MoHs-
Tne BblideTa. OCHOBHasA TeopemMa Teopun Bbl4eToB. BblueTbl B KOHEYHOM 1 6eCKOHEYHO yaa-
NEeHHON Toykax, opMyra Bbl4eTa B nornce m-ro nopsgka. lNpunoxeHne Teopum BbIMETOB K
BbIYMCINEHUIO OnpeaerieHHbIX UHTerpanos, uHTerpanel ®peHens n Oupuxne. Teopemsbl cno-
XeHusi, nogobusa, 3anasgbiBaHWd, CMeweHus, AuddepeHUnpoBaHmsa M UHTErpMpoBaHnS
n3obpaxxeHnn, n3odbpakeHne nNpon3BoaHbIX NMObbIX NOPSAKOB, MHTErpana, npeaenbHble Co-
OTHOLLEHMSA MEXAy opurMHanamm u msobpaxeHusamu, Teopema cBepTbiBaHUA. VIHTerpmpo-
BaHMe 06bIKHOBEHHbIX AnddepeHUmnanbHbIX YpaBHEHNN,

PopMbI TEKYLLEN aTTecTalMmn: KOHTponbHas pabora.
dopma NPOMeXYTOYHOM aTTeCcTauun: 3K3aMeH.

Koabl hopmupyembix (cchopmmpoBaHHbix) komneteHummn: OlNK-1, OrK-2
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b1.5.9.8 UHTerpanbHble ypaBHEHUA U BapuaLMOHHOE UCYUCNEeHue

Llenn v 3apauv y4ebHOM AUCLUNIIUNHDI:

LeNblo M3y4YeHUs ANCLUMNNMHBI ABMASIETCS OCBOEHNE TEOPUM MHTErpasnbHbIX YpaBHEHUIN N Ba-
PUALMOHHOIO NCYMUCIEHUS, a Takke NpnobpeTeHne NpakTUYEeCKMX HaBbIKOB MHTErpMpOBaHNS
YPaBHEHUN N peLLEHMA BapnaLMOHHbIX 3a4au.

KpaTkoe conepxaHue (AMaaKkTnyeckme eauHULbI) y4e6HOU AUCLUMNIINHBI

Mpumepbl yHKUMOHanoB. NpumMepbl BapuaunoHHbIX 3agad. Bapnauma dyHkumoHana. He-
obxogmmoe ycnosue akcTpemyma yHkumoHanos. OcHoBHas riemma. lloctaHoBka Bapuaum-
OHHOM 3agauun. BbiBoa ypaBHeHMA Onnepa ona akctpemanen. 3agadva 0 GpaxmcTOXpoHe.
[MocTaHoBKa BapuvauuoHHOM 3agayv. BbiBO4 cUCTEMbl ypaBHEHUW Junepa Ansa akcTpema-
nen. MNMocTtaHoBka 3agadn. Metog mHoXuTenen JlarpaHxa. 3agaym o reoge3myecknx NUHUNAX
Ha cdepe, Ha Kpyrnom uunuHgpe. 3agada OuaoHsl. MeToq nocnegoBaTenbHbIX Npubnmke-
HUW. PesonbBeHTa. YpaBHeHUA Tuna cBepTku. YpasBHeHus 1-ro poga. Meton nocnenosa-
TenbHbIX NpUbNMKeHnn. Pe3onbBeHTa. YpaBHEHUSA C BbIPOXKAEHHbIM S4POM. XapakTepucTu-
Yyeckume vncna u cobCcTBeHHble PYHKUMKN. YPaBHEHUSA C CUMMETPUYHBLIM S4poM. [MprMmeHeHne
NHTerparbHbIX Npeobpa3oBaHUi.

BapunaumoHHoe ncuuncneHme.

[MpocTenwasn 3agada BapuauMOHHOrO ucvmucrneHna. OCHOBHas neMma BapuauMOHHOIO UC-
yncnenus. MNepeas Bapmnauus. YpaBHeHne dunepa. Jkctpemann. OCHOBHblE Criyvan MHTe-
rpyupyemMocTu ypaBHeHus Junepa. PaclwmpeHne BapuvaunoHHbIX 3agady. BapuauuwoHHas 3a-
Aada Ha Knacce BEKTOPHbIX yHKUMA. BapmnauynoHHasa 3agada co ctaplummm npon3BogHbIMN.
YpaBHeHne Ounepa-llyaccoHa. BapuaumoHHas 3agada Ha krnacce (pyHKUMA MHOMMX nepe-
MeHHbIX. YpaBHeHne Junnepa-OcTtporpagckoro. BapraunoHHble 3agaym Ha YCIOBHbIN 3KC-
TpemyMm. 3agada JlarpaHxa. M3onepumetpudeckan BapuaumoHHas 3agada. BapuaunoHHble
3ajaym C NOABWXKHbIMM rpaHuuamMn. YCrnoBus TpaHCBEPCAnbHOCTM pasnuyHbIX BMAOB. He-
Knaccuyeckue BapuaunoHHble 3adayun. 3agada onTUManbHOro ynpasnenud. MNMpuHumn mak-
cumyma J1.C. ToHTpsirmHa. PelweHne 3agjaym o6 onTuManbHOW OCTAHOBKE MaTepuaribHOW
TOUKMN.

®dopMbl TeKyLien aTTecTaumn: npakTMyeckme 3agaHus.
dopma NpoMeXXyTOYHOM aTTecTauum : 3a4eT

Koabl hopmupyembix (cpopmupoBaHHbIx) komneteHumn: OlK-1, OlNK-2

51.5.10 Moaynb «HdopmaTuka»

Bb1.56.10.1 WHdopmaTuka

Llenu n 3apayun yue6HOM AUCLUNIIUHDbI:

Llenbto gaHHOM y4ebHOM ANCUMNNNHBI ABNSETCS BBEAEHWE CTYAEHTOB NEPBOro Kypca B Kpyr
OCHOBHbIX haKTOB, KOHLIENLWIA, MPMHLMMOB N TEOPETUYECKMX NPOBNeM, a Takke npakTuye-
CKMX 3a4auy 1 NPUIoXeHU, OCHOBHbIX METOOOB U TEXHOMOIMI, OTHOCALLUMXCA K cepe MH-
dopmaTmKu

KpaTkoe copepxaHue (AMAaKTnyeckme equHULbI) y4eO6HOM AUCLUMNINHBI

BeepeHve B nHpopmatuky. VIHpopmaTtmka n KoMnbloTepHble Hayku. KaHan nepegayn ue-
dopmaunn. AnnapaTHble U NporpaMMHble cpeacTBa MHPOPMaLUUMOHHLIX cuctem. porpamm-
Hble cpeacTBa 00LEero HasHa4YeHus.

Cuctembl cuucneHus. [1BomyHoe npeacraBfeHne OCHOBHbIX TUNOB AaHHbIX OBM. AbcontoT-
Has U OTHOCUTENbHAA TOYHOCTb. [OrpeLHOCTb BbIYNCIEHUN.
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MawwnHHOe npeacTtaBneHne uncen 6e3 3Haka. ApudpmeTtnyeckoe nepenonHeHne. OcobeHHo-
CTU MalUMHHOM apudMeTukn. MalwwunHHoe npeacTaBneHne 4Ymucen co 3Hakom. [1BOWYHO-
OOMONHUTENbHLIN Kod. ApudmeTnyeckoe nepenonHeHne. MalwnHHOe npenCcTaBreHne Be-
LLeCTBeHHbIX Yncen. OcobeHHOCTN MalUMHHON apudMeTUKM ANA YMcen ¢ nnasatoLwen 3ans-
TOW.

M3mepeHne konnydecTBa MHGopMaumn. Tpyn nogxoda K onpederieHuo Konudectsa UHAQOp-
mMaumn (no KonmoropoBy): BEPOATHOCTHbIA, KOMOMHATOPHbIN U anropuTMudeckun. MNMoHsaTmne
KaHana cBsi3u.

OpraHnzauus tHOPMAaLUMOHHLIX MOTOKOB B xoAe paboTbl ungposon IBM. Ee cTpykTypa n
obwmn npuHumMn gencrtems. OCHOBHbIE aNeMeHTbl TexHnYecknx cpeacts OBM. [lNepudepuin-
Hble ycTponcTea umdposor ABM n npuHUMN X OENCTBUA.

lMporpammHoe obecneveHne 3BM n ero knaccudpumkaumsa. NoHATHE onepaumoHHON CUCTEMBI.
O6Lwasa cTpykTypa CUCTEMHOIO NporpaMmmMHoro obecneveHnsa. PannoBbie CUCTEMBI.
JlokanbHble ¥ rnobanbHble KOMMAbIOTEPHbIE CETH.

OpraHbl 4yBCTB YeroBeka M UX XxapakTepuctuku. Nopor Bocnpuatus 1 paspeluaroasa cro-
cobHocTb peuentopa. OcobeHHOCTH 3puTenbHoro BocnpuatTua. CTpyktypa anroputma JPEG.
OcobeHHOCTN criyxoBOro BocnpuaTtus. Ncenxoakyctmyeckoe MackupoBaHue.

OaHOCTOpPOHHME YHKUMN. ACMMMeTpUYHble Kpuntocuctembl. CTpykTypa anroputma RSA.
OnekTpoHHas noanucb. [NPOTOKONbI KPUNTOCUCTEM C OTKPbITbIM KMHOYOM. TexHU4eckue u
nporpaMMHble CpeacTBa 3alnTbl UHOPMAaUUKN B KOMMbIOTEPHBIX cUCTEMaxX. AHTUBUPYCHas
3awumTa.

dPopma TeKyLen atrectaumm: nabopaTtopHbie paboThbl.
Popma NPOMEXYyTOYHON aTTecTaummn: 3a4eT

Koabl hopmupyembix (cchopmmpoBaHHbix) komneteHumn: OlK-3, OlNK-4, IMNMK-3

B51.5.10.2 AnropuTMbl U A3bIKU NPOrpaMMUpoOBaHUA

Llenu n 3apayun yue6HOM AUCLUNIIUHDbI:

ancumnnuHa «AnropuTMbl U A3bIKM NpOrpamMmmMmpoBaHns» obecnedmnmBaeT npnobpeTeHne 3Ha-
HUI 1 ymeHun B cootBeTcTBMM ¢ PIOC BIMO, cogenctayeT hopMmMpoBaHMO MUPOBO33PEHNS
N CUCTEMHOrO MblneHus. Llenbio npenogaBaHus ANCUUNUHBLL «ANTOPUTMbI U A3bIKA NPO-
rpaMMmnpoBaHUsa» ABNAETCS NOLroTOBKa HGakanaBpoB K AeATenbHOCTU B cdepe pa3paboTku,
nccnenoBaHMs M kennyaTaumm MHOPMaLMOHHbIX cnctem. OCHOBHOW ynop npu 3ToMm gena-
€TCH Ha N3y4YeHne MeTOLMKM NOCTAHOBKU U pPeLleHNs BbIYUCIINTENbHbBIX 3a4a4 Ha COBPEMEH-
Hbix OBM, Ha dopmupoBaHme y obyyaembix nornyeckm o60CHOBaHHOro nogxoaa K Bblbopy
CpencTB AOCTMXEHNA pesyrnbTaTta 1 NpoBeAeHne aHanmnsa aToro pesynbTaTta.

KpaTkoe cogepxaHue (AMAaKkTnyeckme eguHULbI) y4eO6HOM AUCLUMNINHBI

MoHaTne anroputma. briok-cxema anroputma. ANropuTMUYEcKne A3bIKM BbICOKOrO YPOBHS.
Onepatopbl. MeTkn. KommeHTapun. ®opmaTt cTpoku. basucHble anemeHTbl A3blka. Tunbl
AaHHbIX. KoHCTaHThI. NepemeHHble. aoeHTudukaTtopsbl. [NpuHumn ymonyanus. OnucaHuve Tu-
NOB AaHHbIX. MIHOeKkcnpoBaHHbIE NepeMeHHble U MaccuBbl AaHHbIX. OnncaHue. PaamelueHne
N nHMumnanuaauma B namsatu ABM. MNpuceanBaHne 3HayveHus. Tunbl BoipaxeHun. ApucdmeTu-
yeckne BblpakeHus. BoipaxkeHus oTHoweHun. Jlornyeckue BoipaxeHusi. Onepaunn. MNpuopu-
TeT onepauuin, paHrn onepaHaoB. CTpykTypa NporpaMMHOro mMogyns. Anroputm NUHENHOM
CTPYKTYpbl. BbluncneHve apudmeTnyeckoro BblpaXeHusa. ANropuTMbl pasBeTBNAOLLENCS
CTPYKTYypbl. BesycrnoBHble 1 ycnoBHble nepexoabl. BoluncneHne apudmMeTnyeckoro Bblpaxe-
HUA NP HAaNUM4YUN OONOSTHUTENBHbLIX YCNOBUW. ANTOPUTMbI LMKIMYECKON CTPYKTYpbI. [paBuna
SIBHOW OpraHu3auun uMKnoB. BblumcneHne Tabnuubl apnmMeTU4ecKoro BblpaXKeHUs Mpu
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HanNMuYuUn OONOMHUTENbHbIX ycnosun. Llmkn obwero Buga. Lmkn no ycnosuto. Mtepaumnon-
HbIM UmKkn. CYeTHbIM uukn. BelumncneHme ctaHaapTHON (DYHKUUKM Yepe3 CyMMUPOBaAHUE CXO-
Asilerocst psaga ¢ 3agaHHOW CTeneHbi ToYHOCTU. CyMMUpOBaHME ONTUMMU3MPOBAHHOIO psi-
na. PekyppeHTHble dhopMyrnbl. KOMOMHMPpOBaAHHOE UCMONb30BaHNE ABHOW U CYETHOM LIMKNK-
YecKux CTPYKTyp. Yuncnosble BekTOpa U Matpuubl. PasmelleHne B namatn, nHuumanmnsauus,
BBOA-BbIBOA. PaboTa co cTpokamun, ctondbuamm, aneMeHTaMmn. TekCcToBble KOHCTaHTbI, nepe-
MEHHbIE, BEKTOpPA U MaTpuubl. PasmelleHne B namaTn, nHMynanmsauus, BBoa-soisoa. Pabo-
Ta Cco cTpokamu, ctonbuamu, anemeHTamu. OpraHn3aums MHOrOMEPHbIX CYETHbIX LMKINYe-
CKMX CTPYKTYp. PyHKUMKM 1 nognporpammbl. PopmarnbHble U dakTudeckme napameTpbl. Cno-
cobbl nepefaun gaHHbIX. MpvHUKMN MOAYNBbHOrO NporpamMmmuMpoBaHus. Beoa-BbiBog MHAGOP-
Maumn. YnpasneHne BBOLOM-BbIBOAOM. XpaHeHue faHHbix. [lons, 3anucm, 6a3bl gaHHbIX.
OpraHusauus Tabnuuy, pasnuyHbiX TUNOB AAHHbIX.

Popma TeKylen atrectaumm: nabopaTtopHbie paboThbl.
dopma NpoMeXXyTOYHOM aTTecTauum: 3adyeT

Koabl hopmupyembix (cchopmupoBaHHbix) komneTeHuun: OlK-3, OlNK-4, IMNMK-3

b1.5.11 Moaynb «TeopeTuyeckasa dounsunka»

B1.5.11.1 TeopeTnyeckas MexaHuka

Llenu n 3apayn yye6HOM ANCLUNIIUHDbI:

Llenbio nsydeHns ancumniunHel SenseTca opMmpoBaHue NpeacTtaBreHnin O narpaHXeBom m
raMnribTOHOBOMopManmamax KrnacCUYeCKOm MeXaHuKu, O rmapogvHamMuke uaeanbHOM U
BSI3KOMW XXWUOKOCTWU CMPUNOXEHUSIMU K PELLIEHMIO TUNOBbLIX 3a4a4y, YTO COCTaBMSIET OCHOBY TEO-
peTndeckon noaroToBkMPun3nkoB.CTyAeHT OOMKeH oBfafeTb MaTeMaTu4eckum annapatom
TEOPETUYECKON MEXAHMKN,MOHUMATb N NMPaKTUYECKN NPUMEHATL popmanuambl HeloTOHa, Jla-
rpaHxa u NaMmunbToHa, a TakKeOCHOBHbIE METOAbl MMAPOANHAMUKN AONS peLleHnUss KOHKpeT-
HbIX 3aga4, NOHMMaTb MPaHMLUbINPUMEHMMOCTU UCNOMb3YEMbIX MPU 3TOM YpPaBHEHWUN, NpU-
ONVXKEHW 1 NONYYEHHbIX Pe3yrbTaToB.

KpaTkoe coaepxaHue (AnaakTuyeckue eaAnHULbl) y4eOGHON ANCLMNIIUHDI

OucumnnuHa BkntoyaeT 8 pasgenos. Pasgen 1. MexaHuka HbtoToHa ans cuctem 6e3 cBsa3en.
Pasgen 2. luHamuka cuctem co ceassiMu. YpaBHeHus Jlarpanxa. Pasgen 3. 3agaya OByx
Ten U OBWXeHMe B ueHTpanbHoM none. Pasgen 4. [swxkeHne TBepporo tena. Pasgen
5.[1BmxeHne B HenHepumanbHbIX cuctemax otcdeta. Pasgen 6. Teopua konebaHun. Pasgen
7. KaHoHn4eckue ypaBHeHus. Pasgen 8. MexaHunka cnnoLHbIX cpes.

Popmbl TEKYLLUEN aTTecTauumn: nNpakTuieckme 3agaHus, KOHTPOsbHble paboTsbl.
dopma NPoOMeXYTOYHOM aTTecTaLmn: 3a4eT C OLLEHKON

Koabl hopmupyembix (cchopmmpoBaHHbix) komneTeHummn: OlNK-1, OrK-2

B1.6.11.2 3nekTpoauHamuka

Llenu n 3apayn y4ye6HOM AUCLUNIIUHDbI:

Llenb gaHHOM gucumnnvHbl — Aatb CTyAeHTaM rinybokoe NOHMMaHue 3NeKTPOMarHUTHbIX SB-
NEHWA, HayunTb MPUMEHSTb BbIYUCIUTENbHbIE METOAbl 3MEKTPOAMHAMMKN ANS pelueHus
npyknagHbix 3agady. CTygeHT OOMmKeH OBnafdeTb MaTteMaTMyeckum annapaTtoM 3nekTpoau-
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HaMWKW, NPUOBPECTM HaBbIKM €ro MPaKTUYEeCKOro NPMMEHEHUs U Ha 3TOW OCHOBE Mony4vaTb
SICHO€E NpeAcTaBreHne 0 puUsn4eckor NPUpPoae ANEKTPOMAarHUTHbIX IBNEHUA, UMETb MOHATHE
O pPensTMBUCTCKOM XapakTepe 3MEeKTPOMarHUTHbIX Noner u npasBunax npeobpasoBaHus
3NEeKTPOANHAMUYECKUX U MEXaHUYECKUX BEIIMYMH MPU MEepPexXode Mexay WHepumanbHbIMU
cucTemMaMy OTcyeTa, MMEeTb YeTKoe MpeacTaBfieHMe O rpaHuuax NpMMEHUMOCTM Kraccuye-
CKUX 3aKOHOB B arekTpoanHamuke. CTyaeHT OOMKEH HAyYUTbCS MPUMEHSATb OCHOBHbIE 3aKO-
Hbl ANEKTPOAMHAMMKMN K PELLEHMIO HAaY4YHbIX N TEXHOMOMMYECKMX 3aaaq

KpaTkoe coaepxaHue (QupakTtuyeckne eaMHULbI) y4eOHOM AUCLUNIUHBI
AvcunnnuHa BknoyaeT 9 OCHOBHbIX pa3denos:

CraunoHapHble anekTpuyeckoe U MarHUTHOE Nonsi.

HecTaunoHapHble anekTpomMarHUTHbIE NOnNs.

Cucrtema ypaBHeHunn Makceenna.

Teopus nanyvyeHns aneKTpoMarHMTHbIX BOSH.

PaccesHne n nornoweHve nanyyeH1s BeLLECTBOM.

Teopus pensiTUBUCTCKUX SIBEHWUIA B MEXAHNYECKUX U 3NEKTPOAMHAMUYECKMX CUCTEMAX.
OneKTpoMarHWTHbIE MONSA B CNIOLWHbIX Cpeaax.

Mpupoaa nonapusaumm n HamarHM4eH1s BeLecTBa.

3aKOHbI COXpaHEeHUs 3HEPTUM U UMMYMbCa B 3MEKTPOMAarHUTHbIX CUCTEMAX.

OCOoONOORWN =

®dopMbl TeKyLen aTTecTauumn: nNpakTMyeckne 3agaHus, KONNOKBUYM, KOHTPOSbHbIE paboThl
dopmMa NpoMeXXyTOYHOM aTTecTaLun: 3K3aMeH

Koabl hopmupyembix (ccpopmupoBaHHbIx) komneteHumn: OlK-1, OlNK-2
Bb1.6.11.3 KBaHTOBasi MexaHuKa

Llenv n 3apayn yye6HOM AUCLUNIIUHDbI:

Llenb gaHHOM gucumnnnuHbl — AaTb CTyaeHTam rnybokoe noHMMaHue 3aKOHOMEPHOCTEN MUK-
poMupa, HayuYnTb MPUMEHSATb BblYUCNUTENbHbIE METOAbl KBAHTOBOW TEOpUU AN peLleHus
pasnMyHbIX NpUKnagHbiX 3agad. CTyaeHT OOMKeH OBfageTb MaTeMaTMyecKum annapatom
HEepensaTMBUCTCKON KBAHTOBOW TEOpUN, NPUOOPECTU HABLIKW €ro NPaKTU4EeCKOro NPUMeEHeHns
M Ha 3TOM OCHOBE MNoflyyaTb SAICHOE npeacrasfieHne 0 (PU3nNYecKon NpUpPoae KBaHTOBbLIX SB-
NEeHUN, NMETb NOHATUE O PENSATUBUCTCKON KBAHTOBOM MEXaHUKE U YeTKoe npeactaBneHme o
rpaHnLax NPUMEHMMOCTU KBAHTOBbLIX 3aKOHOB U MCMOSb3yEMbIX BbIYUCIIUTENBHBIX METOA0B.
OH fgormkeH NoOHUMAaTb, YTO KBAHTOBAs MexaHuKa eCTb HaydHas OCHOBA COBPEMEHHbIX HaHO-
TEXHOSOMMN.

KpaTkoe cogepxaHue (AMpaakTuyeckme eauHMLbI) y4eOHOM QUCLUMNIINHDI

OucumnnuHa BkntoyaeT 11 pasgenoB. Pasgen 1. OkcnepuMMeHTaribHble OCHOBbI KBAHTOBOM
mMexaHukn. Pasgen 2. MatemaTuyecknin annapat KBaHToBoW MexaHuku. Pasgen 3. OcHoB-
Hble NOSOXEHNA KBAaHTOBOW MexaHuku. Pasgen 4. [NpocTtenwmne 3agadn KBAHTOBOM MeXaHu-
kn. Pasgen 5. OnemeHTbl Teopumn npeacrtasneHnin. Pasgen 6. MNpubnukeHHble MeToabl KBaH-
TOBOM MexaHukun. Pasgen 7. YacTtuua B anektpomarHuTHOM nose. Pasgen 8. Teopua cuctem
MHormx vactuy. Pasgen 9. KBaHToBas Teopusi paccesHud. Pasgen 10. Teopus KBaHTOBbIX
nepexonos. Pasgen 11. PenatuBncTckasa KBaHTOBasi MEXaHMKa.

®opMbI TeKyLen aTTecTauum: KOnnokBuyM, NpakTMyeckme 3agaHusi, KOHTPorbHble paboThbl
dopma NpoOMeXyTOUYHOM aTTecTaLun: 9K3ameH

Koabl hopmupyembix (cchopmupoBaHHbIx) komneteHuun: ONNK-1, OlMK-2
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B1.5.11.4 TepmogaunHamMuKa u cTaTucTnyeckasa pumsmka

Llenu n 3apayun yye6HOM ANCLUNIIUHDbI:

OcHoBHas uenb Kypca — Aatb CTyaeHTam rnybokne n nNpoYHble 3HaHust dyHOAaMeHTanbHbIX
TEPMOAMHAMUYECKMX U CTATUCTUYECKUX 3aKOHOMEPHOCTEN Makpockonuyeckmx cuctem. Oc-
HOBHas 3afada Kypca — Hay4uTb CTYAEHTOB MPUMEHSITb NOJTyYEHHble 3HAHWUSI Ha MPaKTUKE;
NpoBOAUTbL HeOOXoauMbIe pacdeTbl PU3NYECKNX XapaKTEPUCTUK MaKpoCUCTEM N hrnsanyeckn
NHTEpNpeTUpoBaTb pe3ynbTaTbl 3TUX PAcYeTOB; AaBaTb BEPHYK HAY4YHYK MHTeprnpeTaumto
P13MYECKMM 3aKOHOMEPHOCTAM, HabngaemMbiM B MakpocucTeMax.

KpaTkoe conepxaHue (AMaaKkTnyeckme eauHULbI) y4e6HOW AUCLMNIINHBI

OvcumnnuHa sknovaeT 8 pasgenos: 1. TepmoanHamunka n ctatucTnyeckass msmka Kak Teo-
pUa MakpocKonuyeckux cucteM. Makpockonmyeckoe U MUKPOCKONMMYeckoe onucaHue uaun-
yecknx cuctemM. 2. OCHOBHbIE MOHATUSA M 3aKOHbI TEPMOANHAMUKN.3. MeToabl U NPUNOXeHUs
TepmogmHamukn. 4.OCHOBHble npeacTaBneHus ctatucTudeckon cusmkn. 5. Knaccmyeckas
cTaTucTuyeckas usmka paBHOBECHbIX cucTeM. 6. KBaHToBas cTaTucTuyeckas doumsuka. 7.
Teopus dnyktyaumin. 8. OCHOBbI TEPMOANHAMUKM U KUHETUKU HEPABHOBECHbLIX MPOLIECCOB.

®dopMbl TeKyLer aTTecTaumumn: NpakTM4eckne 3agaHusl, KOHTPOrbHbIE PpaboThbl
dopma NpoMeXyTO4YHOM aTTecTaLlmu: 3K3aMeH

Koabl hopmupyembix (cchopmupoBaHHbix) komneteHummn: OlK-1, OlK-2

51.5.12 Moaynb «®u3unka konebarenbHbIX U BONTHOBbLIX NPOLECCOB»

Bb1.6.12.1 Teopwusa konebaHuun

Llenv n 3agayn yye6HOM AUCLUNIIUHDbI:

Llenb Kypca — nokasaTb CTygeHTaM, Kak MOXHO pacrno3HaBaTb B CMOXHbIX, Ha NepBbIi
B3rnsg, konebarenbHO-BOMHOBLIX MpoLEecCcax B KOHKPETHbIX 3agadax U3uKU UM TEXHUKK
OCHOBHbIE - 3fIeMeHTapHble KonebaTtenbHble ABMEHUS U CBECTU UCXOOHYO npobnemy K aHa-
nn3y 3TUX MoAenen, 4OCTUYb NMOHUMAHUA CTygeHTaMu OCHOBHbIX KonebaTenbHO-BOMHOBbLIX
SABMIEHMI Ha MPOCTbIX MOAENSAX U CUCTEMAX, NO3HAKOMUTL CTYAEHTOB U HAY4MUTb UX MOSb30-
BaTbCA OCHOBHbIMM METOA4aMU TEOPUMN KonebaHu.

3agayuun gucUMnnNHbI:

. O3HakoMUTb C 6Gas3oBbIMM MOeAMM M nogxodamu Teopuu KonebaHwn, Kak Hayku 06
3BOMOLMOHHbIX NpoLeccax;

. AaTb NOHATME 06 OCHOBHbLIX METOA4ax Teopun KonedaHui;

. BblpaboTaTb HaBblkM NO MOCTPOEHUID U UCCReaoBaHMIO konedaTeribHO-BOMHOBbLIX CU-
cTeM.

KpaTtkoe copepxaHue (AanaakTuyeckue eanHULbl) y4eOGHON ANCLMNIIUHDI

Pasgen 1. basoBble naen n nogxoabl Teopumn konedaHmmn

1.1. UcTtopunyeckoe BBeAeHME, (hOpMynMpoBKa NpeaMeTa 1 CoaepXXaHus Teopum konebaHun.
[MoHATHe anHammnyeckonm cucteMbl M ha3oBOro NPOCTPAHCTBA, CUCTEMbI C HENPEPbLIBHLIM U
ANCKPETHBIM BpeEMeEHeM, rpybon AMHaMUYEeCKON CUCTEMBI.

1.2. JMHamun4yeckne cuctembl Ha npamon. [pybble cocTosHua paBHoBecus. OCHOBHblE Gu-

dypkaumu.
Pasgen 2. OcHoOBHble MeTOAbI TEOPUM KONEdaHNN
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2.1. YCTOMYMBOCTb NIMHEAPU30BaHHbLIX COCPELOTOYEHHbLIX CUCTEM C HenpepbiBHbIM U AUC-
KPETHbIM BpEMEHEM

CeeneHve 3agayvm K OLEeHKe pacrnofioXeHUs KOPHEW XapakTepuCTUYECKOro ypaBHEHWUS Ha
KoMnneKkcHon nnockoctu. Knaccudukaumsa TMNOB COCTOAHUIN paBHOBECUsS (OCODLIX TOYEK) B
cucTemMax BTOPOro U TPeTbero Nopsifgka; uccnegoBaHne ux ycrondmsocTu. MNpocTtenwve am-
HamMuyeckne cuctembl ¢ gUCKpeTHbIM BpemeHeM. OTobpaxeHune lNMyaHkape. Knaccndukauyus
HENOABWXHbIX TOYEK OAHOMEPHbIX U ABYMEPHbIX TOYEYHbIX OTODpaXXeHWH.

2.2. KonebaHus B HENUHENHbIX CUCTEMAX C OAHOWN CTeneHbo cBobOoabI

JInHEeNHBIN 1 HenuHenHbIn ocumnnaTopbl. Pa3oBbIn NOPTPeT. Pe3oHaHC B HENMUHENHOM OC-
uunnartope. OCHOBbI Ka4yeCTBEHHOM Teopun N Teopun Budypkaummn gUHaMUYECKUX CUCTEM
Ha nnockocTu. pybble npeaenbHble UUKNbl, OCHOBHbIE XapakTepucTukn. OCHOBHbIE (kopas-
mMepHocTK |) Budypkaumm gUHaMUYECKUX CUCTEM Ha MAOCKOCTU: ABYKpaTHOe paBHOBeCKue,
HenTpanbHoe paBHoBecue (budypkauma AHOPOHOBa-Xonda), ABYKPATHbIA NpeaesibHbIN
LUKI, NeTns cenapaTpuchl ceana u ceasio-ysna, cenapaTtpucHas cBsska.

2.3. ABTokonebartenbHble CUCTEMBI

Cuctema ¢ ogHoun cteneHbio cesoboabl. Pusndeckme npumepbl. Metoq paspbiBHbIX Konebda-
Hun. MeTton Ban-gep-INonsa (aBTOHOMHbBIN U HEABTOHOMHbIV criydaun). CBA3aHHblE aBTOreHe-
paTopbl. ABNeHne 3axBaTbiBaHUs, onpeaesieHMe nonocbl CUHXPOHMU3aUUKN. KOHKYpeHUmMs Ko-
nebaHnii B MHOroMO0BbIX aBTOreHepaTopax.

2.4. KonebaHus 1 BONHbI B YNOPSAOYEHHbIX CTPYKTYpax

[AncnepcroHHble ypaBHEHUS AN LEenoYeK CBA3aHHbIX OCUMNNATOPOB. PU3NYECKMIA CMbICH
noHATUa "aucnepcunsa”. NMepexod OT AUCKPETHLIX CTPYKTYP K pacnpegernieHHbiM. PasoBas u
rpynnoBasi CKOPOCTU, pacnpoCTpaHEHWe BOJIHOBOrO nakeTa. XapakTepuctuyeckue ypasHe-
HWSA OrpaHUYEHHbIX pacnpegeneHHbIX CUCTEM.

Pasgen 3. ViccnepgosaHne 6a30BbIX Moaenen Teopun konebaHmm

[OuHamunka ceepxnposoasiiero [1xko3eddCOHOBCKOrO KOHTaKTa U MadTHUKA B BA3KOW cpene.
WccnepoBaHue ypaBHeHut BaH-gep-lons un Paned. KoHKypeHums konebaHuin B MHOroMogo-
BbIX aBTOreHepaTopax.

dopma TeKyLwen arrectaumumn: nabopatopHbie paboTbl
dopma NPoMeXyTOHHOM aTTecTaLumn: 3K3aMeH

Koabl hopmupyembix (ccbopmmpoBaHHbIxX) komneteHumn: MK-1, MNMK-2

Bb1.6.12.2 PacnpocTpaHeHue 35IeKTPOMarHMTHbIX BOSH

Llenv n 3apaun yye6HOM AUCLUNIIUHDbI:

Llenb kypca — ccpopmumpoBath y CTYAEHTOB COBPEMEHHOE npeacTaBrieHne 06 OCHOBHbLIX MO-
HATUAX N 3aKOHOMEPHOCTAX ANEKTPOMArHUTHbIX BOSTHOBbIX MPOLIECCOB, a TakKe B BOSTHOBbIX
npoueccoB B ApYyrnx obnactax pusmnkun.

KpaTkoe copepxaHue (AMAaKkTnyeckme eguHULbI) y4eO6HOM AUCLUMNINHBI

Paspnen 1. BeegeHue

dunsnyeckmne nons u BonHbl. [lepeHoc BonHaMn aHeprm 1 nHgopmaumn. Teopusi BONHOBbLIX
NpoUEecCoB U ypaBHEHNA MaTeMaTudeckon onsnku (ypaBHEHUs noTeHumnana, TennonpoBoa-
HOCTMW, BOSIHOBOE YypaBHEHWE W ypaBHeHue KnewnHa-lopgoHa). MoHoxpomaTudeckue nonsi.
KomnnekcHas dgpopma 3annucy MoHOXpomMaTtuyeckoro nons. YpasHeHue [enbmronsua. noc-
Kne, umnuHgpuyeckne u cdepuyeckne MoHoxpomMaTudeckme BOnMHbl. daszoBasi CKOPOCTb.
QHepreTnyeckne xapakTepmUCTUKM BOSTH.

Pasgen 2. MeToab! pellueHna 3agad NnMHENHOW TEOPUN BOSTHOBBLIX MPOLIECCOB
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MpuHUMN cynepnosnumn onsa nAnMHerHblX onepaTopoB. NocTaHoBKa 3agad NMMHENHOW Teopuu
BONH. 3agaya 06 m3nyyYyeHUM 3agaHHbIX UCTOYHMKOB, PACMOSIOKEHHbIX B OrpaHMYeHHon 06-
nacTu npocTpaHcTBa. YcnoBue nanyyeHus 3ommepdensga n NnpuHUMNn npeaensHoro normo-
weHunsa. NpumeHeHne npeobpasoBaHna Pypbe ANa peLlleHns NMMHENHbIX ypaBHEHUA MaTema-
Tnyeckon umsnkn. MHorokpatHble npeobpasoBaHus Pypbe Kak pasnoxeHne puandeckmx
nonen no NAocKMM BoSfiHam. [ucnepcunoHHoe ypaBHeHue. HadanbHasa 3agada. [loHsTue o
HOpMarbHbIX BOMHaxX B cpegax. ['paHmyHas 3agada. PyHkumm 'prMHa Ong OCHOBHbIX ypaBHe-
HAN MaTeMaTU4eCKON (PU3NKM N KX CBA3b C npeobpasoBaHusmu Pypbe. [pynnosas cko-
pOCTb.

Pasgen 3. CnnowwHble cpeqpbl

'MnoTtesa cnnowHon cpeabl U hmnsnveckne nond B cpegax. Puamyeckme 6eCkoOHEYHO Marble
00beMbl M MHTEpPBarnbl BpeEMEHU. YcpeagHeHne no aHcambnam, no KoopauHaTam U no Bpeme-
HW. Oprognyeckasa rmnortesa. Pr3nMKo-xMMmN4ecKne CBOMCTBA ra3oB, XUAKOCTEN, TBEPAbIX Ten
N Nnasmol.

Pasgen 4. SnekTpoMarHUTHbIE NOMA B CMSOLWHbIX cpeaax

OreKTpoOMarHUTHbIE NOMst U . DNeKTpUYeckne TokM cBOBOAHBIX U CBA3AHHbIX 3apsaoB - TO-
KN NPOBOAMMOCTM, TOKM SFIEKTPUYECKON NONspM3aumm aToMoOB cpedbl M TOKM HaMarHn4MBa-
HUA B cpefe. YpaBHeHuss MakcBenna ¢ NOofHbIM TOKOM B cpefe U CTOPOHHUMU 3fieKTpuye-
CKMMWN TOKaMW. ONEKTPOMarHUTHbIE MONS U BOSHbI B cpefe C NocTosiHHbiMM U . CKMH-
appekT. KomnnekcHaa amanektpuyeckas npoHMUaemMocTb. ABCOMOTHBIA KOMMMEKCHBbIN MOo-
KasaTernb NpenioMreHnss OHOPOAHOW cpeabl.

Pasgen 5. OnekTpoMarHUTHbIE BOMHbLI B @aHU3OTPOMHbIX cpefax

[uvanekTpuyeckas NpoHULAEeMOCTb KpucTannos. [1nockmue BOSHbI B aHWM3OTPOMNHOM cpege.
YpaBHeHne ®peHens. OnTudeckne CBOMCTBA OLHOOCHLIX WM OBYXOCHbIX KpucTtannos. [lo-
BEPXHOCTb BOMHOBbIX BEKTOPOB M fiydeBasi NoBepXHOCTb. AddekT Keppa.

Pasgen 6. OnekTpoMarHUTHbIE BOMHbI B OQHOPOAHOW U30TPONHOM nnasme

BeegeHue B punaunky nnasmol. Cnocobbl nonyyeHns nnasmbl. KBasnHeENTpanbHOCTb Niasmbl.
Mnasma B KOCMMYECKOM MpOCTpaHCTBe, nabopaTtopHasa nnasma. [lebaeBckoe akpaHMpoBa-
HWe anekTpuyeckux 3apsaoB B nnasme. Pagunyc [ebasa. OnpenenexHne nnasmbl. KBasurng-
poavHaMmuyeckoe ornucaHue nnasmbl. KomnnekcHas guanekrpudeckas npoHULAeMoCTb XO-
nogHon, n3oTponHonm nnasmbl. Qucnepcus BonH. MNnasmeHHble konebaHnsa, NeHrmipoBcKas
yactoTta. ®asoBad 1 rpynnoBas CKOPOCTb. 3aTyxaHne ns-3a coygapeHuun. [NonHoe BHYyTpeH-
Hee oTpaXeHue n rnybuHa NPOHUKHOBEHUS ANEKTPOMAarHUTHOro nongd B nnasmy. [uarHocTtu-
Ka nnasmoil.

Pasgen 7. OnekTpoMarHUTHbIE BOSTHbI B XONO4HOW MarHUTOAKTUBHOW nna3me

Ponb mMarHuTHbIX nonen B pusmke nnasmbl. MarHuTHble nons 3eMnn n KOCMUYecKnx obbek-
TOB. TeH30p 3feKTPONPOBOAHOCTN N OANSNEKTPUYECKON NPOHULAEMOCTU NMnasmbl. AHU30TPO-
NUst MarHUTOAKTMBHbIX cped. OBbIKHOBEHHbIE Y HEOOBLIKHOBEHHbBIE HOPMasibHbI€ BOMHbI B XO-
NogHOM MarHMTOaKTMBHOW nnasme 6e3 coygapeHuin. NokasaTtenb NpenoMneHnsa 3TUxX BOJH.
[MokasaTtenu npenomneHvs u nonapusaums HopMasibHbIX BOJSIH NPU WX pacnpocTpaHeHun
BAOSb, MOMNEPEK M NOLA HEKOTOPLIM YrIIOM K HanpasSfiEHWUIO BHELUHEro MarHMTHOro nonsg. dg-
ekt Papageq.

Pasgen 8. OnekTpoMarHMTHbIE BOSTHbI B HEOLHOPOAHbIX Cpeaax

BonHoBble ypaBHeEHMsT AN CNOUCTO HEOAHOPOAHbIX cped. MeTon reoMeTpruyecKom OnTUKU U
BKB-npubnmxkeHne. YpaBHeHNE aikOHana u nepeHoca SHeprun nanydeHuns. YpaBHeHue ny-
ya. Pedpakumsa KopoTknx BosiH B Tponocdepe u noHocdepe 3emnu. Kputndeckasa vyacrtoTa.
EcTecTBeHHblE BONMHOBOAbI - 3BYKOBOW KaHas B okeaHe, BONTHOBOA 3emMnsi-noHocdepa.
Pasgen 9. BornHbl B XXMAKOCTAX, rasax n ynpyrux tenax. AHanorum B 3agadax o pacrnpocrtpa-
HEHUWN BOSH pasnnyHoOn on3nyeckon npmpoabl

[MonHas 3aMkHyTas cucTemMa ypaBHEHUWN MEXaHUKU AN XUAKOCTEN U ra3oB: ypaBHEHWE He-
NpepbIBHOCTH, ypaBHeHne HaBbe-CTokca ana 6anaHca MMnynbCcoB, 3aKOH COXPaHEHUs SHep-
mn B guddepeHumnansHom n nHterpansHon gopme. MNMpobnema 3amblkaHMs CUCTEMbI YpaB-
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HeHuNn. JInHeapmnsauma ypaBHEHUN MeEXaHUKWN XUAOKOCTEN U ras3oB N9 MarnblX BO3MYLLEHUN
napamMeTpoB cpefbl. YpaBHEHUS JIMHEMHOW aKyCTUKU U rugpoavHamuku. MsnyyeHve 3Byka
OCLMNIIMPYIOLLMM MOPLUHEM U paguanbHO nynbeupylowen ynpyron cdepon. IHTEHCUMBHOCTb
N MOLLHOCTb M3NnyyeHusi. AKyCTUYECKMN UMNedaHc u3nyyaTens, npucoeguMHeHHasi macca m
yrnpyroctb, CONPOTMBREHNE N3ny4veHusd. lNornoweHne 3BYKOBbIX BOSIH B BS3KOW TEMmonpo-
BogHon cpefe. CkopocTb 3Byka. ObbeMHasa n casuroeas yrnpyroctb TBepabix Ten. Marema-
TMYeckoe onucaHuve gedopmauum Ttena. 3akoH ['yka M ypaBHEHUSI MEXaHWKN WU3OTPOMHbIX
ynpyrux Ten. [la Tmna HopMarsnbHbIX BOSTH B ynpyrom Tene. Baaumogencremne n tpaHchop-
Maumsa HopMarbHbIX YNPYrnx BOSH B HEOAHOPOAHLIX cpeaax.

dopma TeKylen atrectaumm: nabopaTopHble paboTbl, KOHTPONbHas paboTa
dopma NpomMexyToOYHOM aTTecTauum: 3adyeT

Koabl hopmupyembix (cchopmmpoBaHHbIX) KomneTeHuun: NMK-1

Bb1.6.12.3 CraTtucrtnyeckas pagmodunsunka

Llenn v 3apauv y4ebHOM AUCLUNIIUHDI:

Llenb kypca:

* O3HaKOMSIEHNE C OCHOBHbIMW CTAaTUCTUYECKMMU METOAAMU, NPUMEHSEMbIMM B pagmodm-
3MYECKNX TEOPETUYECKMX U IKCMEPUMEHTANbHbBIX UCCNEeaOBaHUSX;

* 3HAKOMCTBO C NOCTAHOBKOM M PELLEHMEM 3aday OnTMMarnbHOM 06paboTkn cUrHanos.
N3y4eHne kypca npegnonaraer:

* YCBOEHWE 31EMEHTOB TEOPUN CIyYaNHbIX NPOLLECCOB, 3HAKOMCTBO C OCHOBHbLIMW TUNamMu m
CBOVICTBaMM CrlydanHbIX NPOLECCOB, UCMNOSb3yeMbIX B paanodusnke;

* MOJSly4YEHME HaBbLIKOB pPELLEHMSI OCHOBHbIX 3a4ay CneKTpasnibHO-KOpPensauMoOHHOro aHanmsa
Crny4YanHbIX NPOLEeCccoB 1 Nx NnpeobpasoBaHMi Pa3fiMYHbBIMN CUCTEMAMU;

* YCBOEHME OCHOB TEOPWUWN ONMTMMASIbHOMO OOHAPYXXEHUS CUTHaroB N peLleHne BaXXHEWLLMX
NpakTUYeCKNX 3agay cornacoBaHHoOW unbTpauuny;

* 3HaKOMCTBO C NPUPOAON LLYMOB 1 oriyKTyauuen B pagnoTEXHUYECKNX CUCTEMAX.

KpaTkoe copepxaHue (AMAaKTnyeckme eguHULbI) y4eO6HOM AUCLUMNINHBI

|. BNEMEHTbI TEOPUW CITYYANHbLIX NMPOLIECCOB.

1.1. OnpegeneHne n BEPOATHOCTHOE ONUCaHME CryYanHoro npoLecca.

lMoHaTHe ctatucTnyeckoro aHcambns. BeposiTHOCTHOE onucaHve CriydyanHoro npouecca c
MOMOLLbID MHOFOMEpPHbIX MNIIOTHOCTEN BeposTHOCTEN. OCHOBHblIE CBOMCTBA MHOrOMEpPHbIX
NNOTHOCTEN BEPOATHOCTEN. Y CIIOBHbIE NMIOTHOCTU BEPOSATHOCTEN, X CBOMUCTBA U CBA3b C MO-
roMmepHbIMn 6€3yCrnoBHLIMWU NSIOTHOCTAMM BEPOSITHOCTEN.

1.2. Knaccudmkaums criydamHbiX NpoLLeCcCcoB Mo UX BEPOATHOCTHOMY MOCNeaenCTBUIO.
CoBepLUEHHO CcryYaiHble MpoLEecChbl, MAapKOBCKME MPOLIECChl U UX onucaHue. YpaBHEHME
CMOnyxoBCKOro Ansi YCroBHOM MMOTHOCTUM BEPOSATHOCTU MapKOBCKOro rnpouecca. Ksasunge-
TEPMUHUPOBAHHbIE CyYarHble NPOLECCHI.

1.3. MHOromepHble xapakTepucTnyeckne, MOMEHTHbIE U KYMYISIHTHbIE (PYHKLMU CryYanHOro
npouecca.

Xapaktepuctuyeckass pyHKUMs, onpeaeneHne n csonctsa. MOMEHTHble U KyMynsiHTHblE
dYHKUMMU, UX B3anMOCBSA3b. KoppensunoHHasa n KoBapuauMoHHasa PyHKLUK CryyYanHOro npo-
uecca. KoaddpuumeHT koppensaumu.

1.4. [ayccoBcKkue cnyyarHble NpoLecchl.

MHoromepHast xapaktepuctmyeckas (PyHKUMS M MNIIOTHOCTb BEPOATHOCTEW rayCCOBCKOro
npouecca. NHdopmaums Heobxoanumasi onsi NOMHOMo OMMCaHUS rayCCOBCKOrO CIly4amHOro
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npouecca. KoBapmnauynoHHas maTpuua oTc4eToB criydanHoro npouecca. OCHOBHbIE CBOMCTBA
rayCCOBCKMX CyYanHbIX NPOLIECCOB.

1.5. CTaumoHapHble 1 aprogmyeckme criydamHble NpoLecchl.

[MoHATME CcTauMoHapPHOCTU B Y3KOM W LUMPOKOM CMbICAe. YcpeagHeHue no CTaTUCTUYECKOMY
aHcamOnio 1 No BPEMEHU. DProgMyHOCTb CryYalHbIX npoueccoB. HeobxogmMmble n gocta-
TOYHbIE YCMNOBUSA 3ProaM4HOCTU MO OTHOLUEHUD K CpefHeMYy 3Ha4yeHuto, KoppensunoHHOM
YHKUUN, OOAHOMEPHOW MNIOTHOCTU BEPOSATHOCTU. JKCMEpUMEHTanbHOe M3MepeHue OCHOB-
HbIX CTaTUCTUYECKUX XapaKTEPUCTUK IProandecKnX criydamHbiX NpoLeccos.

1.6. COBOKYMHOCTU CrnyYarHbIX NPOLECCOB.

OObLiee onncaHve COBOKYMHOCTW OBYX CryYamHbIX npoueccoB. CTaTuctudeckas HesaBUCU-
MOCTb Crly4arHbIX NpoueccoB. B3aMMHble KOPPENAUNOHHbIE U KOBapUaUMOHHbIE (PYHKLUN.
CTaumoHapHOCTb, 3ProANYHOCTb, rAayCCOBOCTb COBOKYMHOCTU ABYX CryYanHbIX NPOLIECCOB.

ll. CNMEKTPAIIbHO - KOPPENALIMOHHbLIN AHAIT3 CNYYAVHBLIX MPOLIECCOB.

2.1 KoppensumnoHHble hyHKUnN.

CeowncTtBa KOppensuMOHHbIX OYHKUMA HEeCTauMOHaPHbIX U CTauMOHAaPHbBIX CryYanHbIX Mpo-
ueccoB. CpegHee 3HadeHVe W KOppenaAumoHHas (PYHKUMS MPOM3BOOHOW W MHTErpasibHOro
npeobpasoBaHus OT Cry4anHOro npouecca.

2.2. CnekTpanbHasa NNOTHOCTb MOLHOCTU. COOTHOLLIEHME MeXAyY CNeKTpanbHON NIIOTHOCTbIO
MOLLHOCTU U KOPPENSALUMOHHON DYHKUMEN ONA CTauMOHApPHbIX CriyvanHblX npoleccos (dop-
myna BuHepa-XuH4umHa). CnekTpanbHas NioTHOCTb MOLLUHOCTU HeCTauWOHapHbIX CUrHaNoB
M-o1 rpynnbl. PyHKUNA KOppenduun BToporo poaa. LnpunHa cnektpa crydanHoro npotecca,
€e CBSA3b CO BPEMEHEM KOppensuuun. Y3KOMOSOCHbIE ClyvyanHble npoueccbl. AMMnuTyga u
raza cnyyaunHoro npouecca. [peacraeneHne y3KonosIOCHOMO CryYamHoOro npouecca ¢ no-
MOLLbIO KBagpaTypHbIX KOMMOHEHT. [1peobpasoBaHne curHanos [1-0M rpynnbl NUHENHbIMA
cuctemamu. MNpnbnmxeHne “6enoro” wyma.

2.3. CoBMeCTHble (B3aMMHbIe) criekTparnbHble NIOTHOCTb MOLLHOCTU Cry4arHbIX NPOLECcCOoB.
B3auMHble doyHKUMN KOppensauun nepBoro n BTOporo poga. BaanmHble cnekTpbl, CUH(a3Hasa
N KBagpaTypHasi COCTaBMsAloLWMe B3aUMHbIX CNEKTpoB. B3anMHas cnektpanbHasa nnoTHOCTb
MOLLHOCTW BXO4a W BbiXO4a JIMHEMHOW CUCTEMBI, BbIXOAHbLIX CUrHanoB ABYX JIMHEWHbIX CU-
cteM. OCHOBHble HepaBeHCTBa A4S B3aUMHbIX CNeKTpoB. PYHKUNSA KorepeHTHocTu. [pume-
HEHWEe B3aMMHbIX KOPPESIALUMOHHBIX (PYHKLUMA N CNEeKTpPOB ANdA onpefeneHns UCTOYHUKOB
LyMa 1 KaHarnoB ero pacnpocTpaHeHus.

2.4. KoppensumoHHasa (pyHKLUMS CneKTpanbHbIX KOMMOHEHT Crly4arHbIX NpoLeccoB.
OnpepeneHne 1 OCHOBHbIE CBOMCTBA KOPPENALMOHHON PYHKUUN CNeKTParbHbIX KOMMOHEHT
CTaunoHapHOro criydanHoro npouecca. BsavmHasa koppenaynoHHas (PyHKUMSA cnekTpanbHbIX
KOMMOHEHT.

2.5. CnekTpanbHO-KOPPENAUMOHHBIA aHanuM3 HeNMHEeNHbIX NpeobpasoBaHHbIX CryYanHbIX
NpoLeccoB.

CnekTpanbHO-KOPPENALUNOHHbBIA aHanM3 HenUHeNHbIX 6e3blHEPLNOHHBIX Mnpeobpa3oBaHuin
(HBIT) cnyyanHbIX rayCCOBCKMX NPOLECCOB. BbipaxeHne KoppensiuMoHHON OYHKLNN BbIXOA-
HOro npoLecca B BuAe psga no KoBapvaunoHHOM (PyHKUUM BXOOHOro npouecca. BaavmHas
KoppensuMoHHas 1 KoBapuaunoHHaa yHKummn Bxoga u Beixoga HBIN. MeToa nponssBoaHbIX,
dopmyna lNpanca. MeTtog KYMyNAHTHbIX YpaBHEHUA. AHaNn3 NPOXoXAeHUsa CriydamHbIX rnpo-
LleCCOB Yepes3 LEenoYvkn MHEPLIMOHHLIX U Be3blHEPLMOHHBIX 3rieMeHTOB. brok-cxema aHanu-
3aTopa cnekTpa, TOYHOCTb U3MePEHNSA CnekTpasribHOW NIIOTHOCTU MOLLHOCTMU.

. UMMNYJIbCHBLIE CIMYYAWHBIE MPOLECCHI. WWYMbl N ®NYKTYALMWN B PAOVOTEX-
HNYECKNX CUCTEMAX.

3.1. mnynbCHbIE criydanHble NpoLeccshl.

[MyacCcOHOBCKMI MMMYNbCHBIA CnyvanHbIA NpoLecc. Xapakrepuctmyeckas dyHKUMA nyacco-
HOBCKOro npouecca. KyMynsHTHble PyHKLMM nyacCOHOBCKOro npouecca. KoBapuaumoHHas u
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cnekTpanbHasa MnoTHOCTb MowHocTu. dopmyna Kamnbenna. Npeobpa3oBaHnst nyacCoOHOB-
CKOro npouecca JIMHENHbIMU CUCTEMaMM.

3.2. EcTecTBeHHbIE WYMbl B pagnOTEXHUYECKUX CUCTEMAX.

[po6oson wym. CnekTpanbHas MNMNOTHOCTb MOLIHOCTM ApoboBoro Toka guoga. dopmyna
WoTkn, npegena ee npumeHnmocTtn. Tennosown wym. KuHetndeckme copmynbl aAns Koppe-
NAUNMOHHON YHKLUMK Tennosoro wyma. opmyna Hankeucra, npegensl ee NpUMEHNMOCTH.
IV. BNEMEHTbI TEOPUM ONTUMANBHOW OEPABOTKM CUTHATOB.

4.1. Knaccudukaums 3agady ontumansHon obpaboTku curHanos.

CraTtuctnyeckas mogenb kaHana ceasn. OntumanbHoe obHapyXeHue, pasnuveHue, name-
peHne napameTpoB, (hunbTpaums CUrHanos.

4.2. OnTumanbHoe oBHapy>XeHne CUrHanoB NPy ANCKPETHbLIX HABMAEeHUAX.
[iByxanbTepHaTUBHaa nocTtaHoBka 3agayn. Kputepuin ngeansHoro Habnwogatens. OTHowe-
HWe npasgonofobus. CTpykTypHaa cxema onTumanbHOro obHapyxutend. Opyrue kputepum
ontTumanbsHocTu. OBHapyxeHne OeTepMUHUPOBAHHOIO MOSIE3HOr0 cuUrHana Ha d)oHe rayc-
COBCKMX MOMEX.

4.3. OnTumansHoe obHapy)XeHue CUrHanoB Npu HenpepbIBHbIX HABOAEHUSAX.

®dyHKUMOHAN OTHoWeHus npasgonogobus. Cnyyanm obHapyXeHus AeTepMUHUPOBAHHOMO
curHana Ha goHe ©6enoro rayccoBckoro wyma. KoppensumoHHbii npuemHuk. CornacoBaH-
HbIn unbTp. OTHOLWEHME curHan/wym Ha BbIXOAE COrflacoBaHHOro dgunbtpa. AHanua ag-
PEKTUBHOCTM ONTUMAIIbHOro OBHapYXUTens.

PopMmbI TEKyLen aTTecTaummn: nabopatopHble paboTbl, KOHTPONbLHAA paboTa
Popma NPOMEXyTOYHOWN aTTecTaLummn: 3K3ameH

Koabl hopmupyembix (cbopmupoBaHHbIX) komneteHumn: MK-1, MK-2
Bb1.5.12.4 ®usnkKa BONIHOBbIX NPOLECCOB

Llenu n 3apayun y4ye6HOM AUCLUNIIUHDbI:

Llenn n 3agaymn kypca 3akno4yarTcs B U3MNOXKEHUN (PU3NYECKMX OCHOB TEOPUWN BOSTHOBBIX
NPOLECCOB NPUMEHUTENbHO K 3MEKTPOMArHUTHbIM BOSIHAM, MaTeMaTU4YeCKUX METOAO0B aHa-
nn3a pacnpocTpaHeHns pagnoBOSH B pasfnyHbIX cpedax, NoAroToBKe CTyAEHTOB K MpuMe-
HEHWIO OaHHbIX METOAO0B ANs MOAENUPOBAHNA PasnUYHbIX 3NEKTPOANHAMUYECKNX 3adad n
pagnoTEXHUYECKNX YCTPOWCTB.

KpaTtkoe copepxaHue (AnaakTuyeckue eanHULbl) y4eOGHON ANCLMNIIUHDI

1. BonHoBoe ypaBHeHue. Nnockmne BOMHbI B O4HOPOAHOM M30TPOMNHON cpeae.

[MoHaTne o sonHax. [NMpumepsbl BOMHOBLIX ABWXeHUA. BonHoOBOe ypaBHeHWe u ero moandu-
kaumn. YpaBHeHns Makceenna B KoMnnekcHon cdoopme. MNonsapusaumsa BOfH. QHEpPrus anek-
TpomarHuTHoro nons. lnockue BonHbl. PacnpocTpaHeHne 3MneKTpOMarHUTHbIX BOSIH B MO-
rnoLlarLwmx cpegax.

2. PacnpocTtpaHeHue BOSTH B ANCNEPrupyoLWnx cpeaax.

KomnnekcHasa guanektpuyeckas npoHvuaemocTb. CBA3b Mexay aucnepcmen 1 nornoweHun-
eM. [lucnepcna anekTpoOMarHUTHbIX BOSMH B HEMONSAPHLIX U MOMNAPHbIX AnanekTpukax. Ou-
anekTpuyeckas NpoHMLaeMocTb cped co cBoboaHbIMK 3apsgamn. BonHoBow nakeT B AWC-
neprupyoLLen cpeae.

3. PacnpoctpaHeHune BOMH B aHM30TPOMHLIX cpeaax.

TeH3op AuanekTpudeckon npoHnuaemMmocTu. JlydyeBon BekTop. PacnpocTpaHeHue MrnocKux
BOMH B KpuUcTannuyeckux cpepax. PacnpocTpaHeHue nnockux BOMH B MarHUTOAKTUBHOM
nnasme. PacnpocTpaHeHune anekTpoMarHUTHbIX BOSH B coeppuTte. 'mpoTponusa noHocoepsl.
4. PacnpocTpaHeHune BOSH B HEMMMHENHbIX cpeaax.
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YpaBHeHUs ona HennHenHbIX BONH. MeToa MegneHHO M3MEHSILWMXCA aMnnmTyd. Ycnosue
¢a30BOro CMHXpoHM3ma. ['eHepauuns BTOPON rapMOHUKN. TpEXYacTOTHbIE B3aUMOOENCTBUS.
CooTHoweHus MaHnu-Poy. PacnagHasa HeycTonunBocTb BONH. CaMoBO34eNCTBME BOJIH.

5. Teopusa andpakummn. PacnpoctpaHeHne orpaHUYeHHbIX BOSTHOBbIX MyYKOB.

Metoa Kupxroda n doyHkums 'puHa B Teopun andppakumn. YrnoBon CrnekTp NIIOCKUX BOJIH.
Mapabonuyeckoe ypaBHeHWe B Teopuu andpakumn. Oudpakums rayccoBa BOSTHOBOMO Mny4yka
N cPOKyCUPOBAHHOIO My4Ka.

6. CamoBO34enCcTBME BOMHOBBIX MYYKOB M BOSTHOBLIX NAKeTOB B HEMMHEMHBIX cpeaax.
HenuHenHas pedpakumnsa npm 6esabeppaunoHHoM n abeppaumoHHOMCaMOBO34ENCTBUN NyY-
koB. BonHoBoagHoe pacnpocTtpaHeHue nydkoB. CamokoMmnpeccusi BOMHOBbIX nakeTos. Conu-
TOHbI OrmodatoLmX.

PopmbI TEKyLEen aTTecTaummn: nabopaTtopHsle paboTbl, KypcoBas paboTta
dopma NPoMeXyTOYHOM aTTecTaLmm: aK3ameH

Koabl hopmupyembix (ccpopmupoBaHHbIX) komneteHumn: [MK-1, NMK-2

51.5.13 Moaynb «QneKTPpoHuKa»

B1.56.13.1 PagunoaneKkTpoHuka

Llenu n 3apayn yye6HOM ANCLUNIIUHDbI:

CopepxaHne ANCUMNNUHBI HanpaeneHo Ha obyyeHne CTyQeHTOB MeToAam MNpeacTaBrieHus
CUrHanoB, MeTogamMm MateMaTU4YecKoro onnMcaHus pagnoTeXHUYECKNX Lenen n ocHoBam Teo-
pun NnpeobpasoBaHUA CUrHaNOB B pagnoTEXHUYECKNX yCTpoMcTBax. Kak cneagcreme — noaro-
TOBUTb CTYAEHTOB K MPaKTUY4ECKOMY NMPUMEHEHUIO MOMYYEHHbIX 3HaHUM NpU UccnegoBaHUU
pagMOTEXHUYECKUX YCTPONCTB U N3MEPUTENbHbBIX CUCTEM, a TakkKe Npu UCNOoNb30BaHUN pa-
ONOTEXHNYECKMX METOLOB UCCNENOBaHNN B IKCNEPUMEHTaNbHON paanodunsnke n B MHGopP-
MaLMOHHbIX CUCTEMAX.

KpaTkoe copepxaHue (AMAaKTnyYeckme eguHULbI) y4eO6HOM AUCLUMNINHBI

BeeneHue.

Lenn v 3agaum kypca. MiameputenbHbln KaHan B 3KCNepUMeHTanbHon paguodusmnke. Pa-
ANOTEXHUYECKMIA KaHan B MHGOPMaUMOHHbLIX cuctemax. Mpumepbl 06paboTkn curHanos B
pagMoacTpoHOMUN, akycTuke, TernemeTpun. MNpumepbl CMHTE3a CUrHaNoOB B paamnosiokaumu,
paguocBa3n, cUCTeMax 3allmnTbl MHopMaunu.

|. BBegeHue B Teoputo pagnoTEXHUYECKMX CUrHANoB

1. Knaccudmkaums pagnoTexHn4ecknx CUrHasnos.

2. CnektpanbHoe npegctaBneHne curHanoB. OpToroHanbHble curHanbl. [lepuoguyeckue
curHanel n pagbl ®ypbe. O606weHHbIn psg Pypbe. TpuroHomeTpudeckass popma pagos
dypbe. KomnnekcHasa dopma psagoB Pypbe. CnekTpanbHOe npeacTaBrieHne Henepuoanye-
ckmx curHanoB. OcHOBHble cBoWcTBa npeobpasoBaHna Pypbe. CnekTpanbHasd MAOTHOCTb
HEUHTErpupyembix curHanoB. COOTHOLIEHWE Mexay ONUTENbHOCTbI CUrHana u LWMPUHOWN
ero cnekrpa.

3. Ouckpetmsauua n kBaHToBaHWe curHana. OpToroHasibHble CUrHamnbl C OrpaHUYEHHbIM
cnektpoMm. Teopema KoTenbHuMKOBa A5 CUrHana ¢ orpaHu4eHHbIM crnektpom. Teopema Ko-
TeNnbHMKOBA AN CUrHana KoHevHow anutenbHocTu. basa curHana. O6bem curHana. Cnekrtp
ANCKPETU3NPOBAHHOIO cuUrHana.

4. MogynupoBaHHble curHanbl. CurHanesl ¢ amnnmMtygHon moaynsumen. Cnektp AM curHana.
CurHanel ¢ yrnoson mogynsaunen. Bugbl yrmoson mogynsauun. CurHansl ¢ OAHOTOHAalbHON
yrnoson moaynsumen. CnektpanbHoe pasnoxexHne UM n ®M npu manbix nHaekcax moayns-
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unn. CnekTp curHana c yrrnoBon mogynsaumen npyv Npon3BOfibHOM 3HAYeHUU MHAOEKCa Moay-
nsaumn.

[I. OcHOBbI TEOPUN PagMOTEXHUYECKUX LIEMEN

5. MeTogbl MaTeMaTU4eCKOro OnNMUCaHnsa MHENHbIX CTauMOHapHbIX Lenen. Knaccudukaums
NVHENHbIX Uuenen. AnemMeHTbl aNeKTpudecknx Lenen (4ByXnOMntOCHUK, YeTbIPEXNOSTCHUK, UC-
TOYHUKK). | 1 Il 3akoHblI Kupxroda. MeTtoa KOHTYpHbIX TOKOB. BpemeHHoM MeToa aHanmsa ve-
ThIPEXNOSTIOCHUKOB. MIMNynbCHas n nepexogHas XapakTepUCTUKN YEeTbIPEXMNOSTOCHUKOB. K-
Terpan Qioamens. CnekTpanbHblM MeTo4 aHanu3a 4YeTbIpexnontoCHUKOB. YacTOTHbIN KO-
addmumneHT nepepaydn. lpencraBneHne cuUrHanoB Ha MNSIOCKOCTU KOMMSIEKCHOM 4acToThl.
MpeobpasoBaHus Jlannaca. NepegatovHas pyHkumnsa K(P) uenw.

6. JInHenHaa unbTpauus. Ycnosume U3MYECKON peannu3yemMoCTU YeTbIPeXMONCHUKOB.
dunbTpauus HWKHUX U BEPXHUX YacToT. YacToTHble u dha3oBble xapaktepuctmkm RC-
PUNLTPOB HMKHUX U BEPXHMX vacToT. NonocoBasa dunbtpaums. NocnegoBaTenbHbI Kone-
OaTtenbHbI KOHTYp. BekTopHasa guarpamma. QHepreTudeckne COOTHOLUEHWUSA. YacToTHasa u
dhasoBas xapakTepucTuku. lNapannenbHbin konebaTenbHbIM KOHTYP. BekTopHasa anarpamma.
OHepreTMyeckme COOTHOLWeHUs. HYacToTHaa n ¢asoBas xapakTepucTukn. CpaBHUTENbHbIE
XapakTePUCTMKN NOCrneAoBaTeNbHOMO U napansienbHOro KOHTYpoB. YCnoBus 6e3biCKaXXeHHON
nepegayun cmrHana Yyepes anekKTpu4eckyto Lenb.

7. JInHenHble HecTaunoHapHble uenu. JIMHenHble napameTpuyeckmue ABYXMNOMCHUKN. Bpe-
MEHHbIE XapaKTEPUCTUKM NapamMeTpUYecKmx YeTbipexmnosItoCHUKOB.

8. BBegeHne B Teoputo HENMNHENHBIX Lenen. HekoTopble XapakTepPUCTUKN HENTMHENHbIX ane-
MEHTOB. AMMPOKCUMAaUNA XapakKTEPUCTUK HeSNMHENHbIX anemMeHToB. HenuHernHoe npeobpa-
30BaHue hopmbl curHana. HenvHenHoe npeobpasoBaHune cnektpa curHana. besnHepumoH-
HOe HenuHenHoe npeobpasoBaHMe CYyMMbl FapMOHMYECKUX KonebaHun. KombuHauMoOHHble
YacToTbl. AP GeKT uHTepmoaynsaumm. CoBMecTHoe BO3AENCTBUE HA HENMMHENHOM 3fEMEHTE
curHanoB 60MbLIOW 1 Manon amnnuTya.

[ll. NMpeobpasoBaHme cUrHanoB pagmoTEXHUYECKMMU LIENSIMU

9. YcuneHnue curHanos. Obuwme ceegeHus o6 ycunutenax. MNpuHumnel noctpoeHus. MNapa-
MeTpbl ycunutens. Anepuogumyeckui ycunutenb. BUnonspHbin M NONeBoW TPaH3UCTOPSI.
Cratnyeckue XapakTepuUCTUKM TPaH3UCTOPOB. OKBUBANEHTHbIE CXEMbl anepuoamnyeckoro
yeunutensa. A4X n ®YX anepmnogmyeckoro yeunutens. YactoTHble NCKaXXeHUs1 B anepuoamn-
yeckom ycunutene. [JuHammyeckne xapaktepucTukn yeunutens. HenvHenHble nckaxeHns B
anepuoan4yeckom ycunuTrerne.

YacTtoTHO-usbupartenbHble ycunutenu. JKBMBaNeHTHas CXema 4acTOTHO-u3bupaTtenbHOro
yeunutens. AYX n ®XY pesoHaHcHoro yeunutens. JInHerHsle nckaxxeHns AM konebaHus B
pe3oHaHCHOM ycunutene. HennHernHble UCKaXXeHUs B Pe30HaHCHOM ycunuTene.

ObpaTHble cBa3n B ycunutensax. lNepegatoyHaa yHKUMSA NIMHEWHOW CUCTEMbI C OGpaTHOMN
cBa3blo. Metoa Hanksucta. Kputepun HamnkBucta ycTOMYMBOCTU CUCTEMbI C OBpaTHOW CBSI-
3bt0. Cnocobbl BKNOYEeHNS obpaTHoW CBA3M B ycunutensx. BnunsHue obpatHom cBsA3u Ha
CBOWCTBa ycunuTens.

10. NeHepauma rapmoHmnyeckmx konebaHun. Ob6obleHHass cxema aBToreHepatopa. banaHc
amnnutyg u 6anaHc ¢as.CamoBo3OyxaeHne asToreHepatopa C MHAYKTUBHOW obpaTHOW
CBA3blO (NMMHEenHoe npubnmkeHne). CTaumoHapHbIN pexnm aBToreHepartopa (KBasunmHenHoe
NpUBnxKeHne). YCTONYNMBOCTb CTaUMOHAPHbIX pexnmoB. MArkoe n xectkoe camoBo3byxae-
HWe aBToreHepaTopa.

11. MpuUHUMNBLI NONYyYeHNs MOAYNMPOBaHHbIX kKonebaHun. AMnnntygHaa moaynauus. Tpebo-
BaHMA K LIEeNsiM, OCYLLECTBASALWMM aMnnnMTyaHyo moaynsumio. NMonydeHne amnnuTyaHou
MOZYyNAUUN C NPUMEHEHMEM HENUHENHBIX KackagoB. Moaynauusa B napamMeTpuyeckux Lensx.
YacTtoTHaa moaynsums. [NapameTpudeckoe ynpasrieHMe 4acToToOM reHepatopa. PeakTuBHbIN
Kackaj Ha TpaH3uCTOope.
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12. [leTekTnpoBaHue curHanos. AMMNNTYQHOE AeTeKkTupoBaHue. [leTekTupoBaHue HeNMHeER-
HeIMW uenamun. ToK aeTekTMpoBaHus. [leTekTopHas xapakrtepuctuka. [leTekTupoBaHue cna-
ObIX N CUNbHbLIX CUrHaNOB. HenMHENHbIE NCKaXXeHNs Npu aeTekTnposaHun AM curHana. Ya-
CTOTHbIE WCKaXXEHUs Npu amnanuTyaHOM AeTeKTMpoBaHWW. AMNNNTYQHOE OeTeKTUpOBaHue
napameTpuyeckumu uenamun. dasoBoe getektupoBaHve. Pas3oBoe OeTeKTMpOBaHWe napa-
mMeTpuyeckon cuctemon. dasoBoe OETEKTUPOBaAHME HENMHENHbIMK Kackagamu. YacToTHoe
AeTeKTMpoBaHue.

13. NpeobpasoBaHune 4actoTbl. [lpeobpaszoBaHne crnekTpa B HESIMHENHOM LLUECTUMOSIIOCHUKE.
Mpsimoe npeobpasoBaHue (NMMHENHOE NPUBAMXKeHMe No curHany). LononHUTenbHbIE KaHanbl
N MHTePMEPEHLMOHHbIE UCKaXeHUs npu npeobpasoBaHun YacTtoTbl. [1peobpasoBaHune ya-
CTOTbl (HEMNHENHBIN PEXMM NO CUrHany).

V. AHanoroBasi MHTerpanbHasa CXeMOTEXHUKa

14. Ycnnutenu noctosiHHoro toka (YIT). OcobeHHOCTn cxemHbix pewenun YIMT. Opend
YIMT. Cnocobbl noBbiweHus ctabunbHocTn napameTtpoB YIT. OuddepeHunanbHbin yecunm-
TenbHbIM Kackag. KoadbduumeHT nepegadn cuHpasHon n anddepeHumanbHOM KOMMNOHEHT
curHana. IHBepTUpyoLwWmnin 1 HeMHBepTUpPYOLWNN BXxoabl. Apend auddepeHunanbHoro Kac-
Kapa. VIHTerpanbHble onepaunoHHble yeunutenn (OY) n yHKUMOHanNbHbIE Y3Mbl HA MX OC-
HoBe. Be3nHepuMOoHHbIE NMHENHbIE Lenn Ha 6ase OY (NoBTOpuUTESb HaMNpPsSXKeHUsi, cyMma-
TOp, MacwTabHbIn yeunutens). OY B MHEPUUWOHHLIX JIMHENHBbIX Liensax (MHTerpartop, andepe-
peHuunaTop, hasoBpallarens. PunbTpyowmne Lenm).

V5. OnemMeHTbl MNynNbCHOM U LMPPOBON TEXHUKM

15. ONEKTPOHHBIN KN4 U ero OCHOBHble cBonCTBa. CTaTMYeCKU pexnumMm BUNonApHOro K-
ya. lMepexogHble npoueccbl B BMNONSPHOM Koye: MeTOA 3apsda, 3afepXka BKOYeHus,
BKMOYEHME 1 BblkoveHue knoya. MANM - TpaH3uCTopHble Kntoun. CTaTUYeCcKUn pexnmm K-
4ya C pe3nCTopHOW Harpyskou. lNepexogHble NPOoLEeCChl B 9TOM KItoYe Npu ero BKITHYEHUN U
BbIKNOYeHN. KnioY ¢ guHaMuyeckon Harpy3kon. KomnneMeHTapHbIn KoY.

16. AnnapaTHas (CxeMoTexHuyeckasl) peanuaaumsi JIormyeckux onepaunn. basoBbie Cxembl
TPaH3UCTOPHOM NOornkn. Peanusaumna ¢ NOMOLLBI TPaH3UCTOPOB JIOrMyeckux onepauuin. An-
oAHoO-TpaH3ncTopHasa noruka (OTJ1). TpaHanctopHo-TpaH3ucTopHasa noruka (TTJ1). basoBbin
anemeHT TTJI. Jlornyeckme anemeHTbl C OTKPbITbIM KonnekTtopoM. beictpoaencraytowwme TTJ1
cxeMbl Ha TpaHauctopax WoTTtku (TTJILW - noruka).

17. BuctabunbHble s4verikn, Tpurrepbl. [OU3bIOHKTUBHAA WU KOHBLIOHKTMBHAA GuctabunbHbie
a4yenkn (bA). AcnHxpoHHbin RS -Tpurrep. Tpurrepbl, CUHXpPOHU3npyemble ypoHeM ( RS- n D
- Tpurrepsl). YHnBepcarnbHbin JK-Tpurrep. CyeTHbi T-Tpurrep.

18. Jlornyeckmne ocHoBbl cpeHux 1 6onbwmnx nHTerpanbHbix cxem (CUC n BUC). Cymmarto-
pbl U apudmMmeTudeckue yctponcTtea. [locnegosaTtenbHbi U NapannenbHbli MHOropaspsaa-
Hble cymmaTopsbl. Pernctpbl. Peructpbl namatu, casurosble pernctpbl. CY4eTYnkn. ACUHXPOH-
HbIM (MocnegoBaTenbHbIN) U CUHXPOHHBIN (MapannenbHbii) cHeTYnkn. CyMMUpYIoLWMIA U Bbl-
YNTaOLWMNN CHETHUKN.

3aknounTenbHas nekums

CTpyKTypa TMNOBOro pagnoTexHudeckoro kaHana. Npobnema cornacoBaHusa kackagos. [lep-
CMEKTUBbI Pa3BUTUSA PaaNOTEXHUYECKUX CUCTEM N METOOO0B UCCEA0BaHMS.

dopma TeKyLwen arrectaummn: nabopatopHbie paboTbl
dopma NPoMeXyTOHHOM aTTecTaLuun: dK3aMeH

Koabl hopmupyembix (chopmupoBaHHbIX) kKomneteHumn: MK-1, MK-2
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Bb1.5.13.2 ®u3nyeckasa aNeKTpPoOHUKa

Llenn v 3apauv y4ebHOM AUCLUNIIUNHDI:

Llenb kypca - cdoopmumpoBaTh Yy CTy4EHTOB COBPEMEHHOE npeacTaBneHne 06 OCHOBHbIX Me-
Togax ooOpMMPOBAHUSA aKTUBHOW Cpedbl B BUAE 3MIEKTPOHHOMO My4ka AN MOLLHbLIX MCTOYHU-
KOB KOF€PEHTHOr0 3NEKTPOMAarHUTHOIO M3ny4yeHusl, BKo4Yas TEOPU0 SMUCCUM SNEKTPOHOB U3
TBepaoro Tena. [lloMMMo 3TOro, B Kypce paccMaTpuBalOTCs TakkKe COBpPEeMEHHble MeToAbl
SNEKTPOHHOM ONTUKM CNabOTOYHbLIX CUCTEM, BKITHOHMAs pasfMyHble BUAbI SNEKTPOHHbLIX MUK-
POCKOMOB.

KpaTkoe coaepxxaHue (Qupoakruyeckne eaMHULbI) y4eOHOW ANCLUNNUHDI

Paspen 1. BeegeHune

MpeameT n 3agaum kypca. OCHOBHbIE 3Tanbl PasBUTUSA ANEKTPOoHUKK. OBnactv NnMMeHeHns
NONYNPOBOAHNKOBBLIX U BaKyyMHbIX 3NIEKTPOHHbIX NpnbopoB. TunnyHas Grok-cexema MoLy-
HOro BakKyyMHOro anekTpoHHoro npubopa CBY. Pasgensl kypca.

Pasgen 2. [1BMXeHWe 9NeKTPOHOB B 3MEKTPUYECKOM M MAarHUTHOM CTaTUYEeCKMX NONAX

2.1. YpaBHeEHNS OBWXEHUSA B 3NeKTpoMarHMTHoMm none. Criyyam ogHOPOOHbIX 3NeKTpU4eCcKo-
ro u MarHUTHOro noneun. NHTerpan aHepruu..

2.2. [IBnxkeHne B crnaboHeogHopoaHbIX nonsax (apendosas Teopus). NonepeydHbin agnaba-
TUYeCKU nHBapmaHT. [pendoBbie ypaBHeHUSA. YpaBHeHUs JlarpaHxa. Teopema byuwa.

2.3. Kputnyeckunm pexum marHetpoHa. MHBapmaHt [lyaHkape. Agmabatuyeckas Teopus
MarHeTPOHHO-MHXEKTOPHOW NYLUKN MMPOTPOHA.

2.4. BapuaunoHHble MNPUHLMNBLI OANHAMUKL 3apPSHKEHHbBIX YacTul,. ONEKTPOHHO-ONTUYECKUN
KO3hPMUNEHT NPENIOMIIEHMS.

Pasgen 3. OnekTpoOHHO-ONTUYECKME CBOWCTBA MOSIEM C akCuarbHOW CUMMETpUENn. Inek-
TPOHHbIE NINH3bI

3.1. OudbdepeHumanbHble ypaBHEHUSI TPAEKTOPUA 3aPSPKEHHbIX 4YacTul, B akcuarnbHO-
CYMMMETPUYHBIX MNOMSX. YpaBHEHUN NapakcuanbHbiX TpaekTopuin. N3obpaxatowme cBoncTBa
napakcuanbHbIX MNy4YKOB (CTUrMaTUYHOCTL U nogobue nsobpaxeHnin). Knaccudgukaums anek-
TpocTatmyecknx nnH3. OCoBEHHOCTM ANEKTPOCTAaTUYECKMX JIMH3 C OrpaHNYEeHHON 06nacTblo
nonsi. UIMMepCcmoHHble NnH3bI. [ocTpoeHne n3obpakeHnst B TOHKOWM U TONCTOM NUH3ax. JInH-
3bl-gnadgparmbl. IMMEpPCUOHHLIN OO BbEKTUB.

3.2. Knaccudumkaumsi MarHUTHbIX FIMH3. ONIEKTPOHHO-ONTUYECKME CBOMCTBA KOPOTKOW (cna-
601) N ONNHHOW MarHUTHbIX NIMH3. CUnbHblE MarHUTHbIE NUH3bI. ABeppaumm 3NEKTPOHHbIX
NMH3. ONeKTPOoHHbIe 3epkana. KBagpynornbHble NnH3bl. OTKIOHAIOLWMNE CUCTEMBI.

Pasgen 4. OneKTpoHHO-ONTUYECKME CUCTEMBI

4.1. T1poXeKTOpbl 3NEKTPOHHO-ITyY4eBbIX TPYOOK. ONEKTPOHHO-ITyYyeBble TEXHOMNOorn4yeckme
YCTaHOBKW. QNEKTPOHHbIE MUKPOCKOMbI (3MUCCUOHHBIN, NPOCBEYMBAKOLLMIA, OTpaXKaTemNbHbIN,
pacTpPOBbLIN, aBTOANEKTPOHHLIN 1 aBTONMOHHbLIN, MPOEKLUMOHHbIE MUKPOCKOMbI). PaspeluatoLas
cuna 3NeKTPOHHbIX MUKPOCKOMNOB NPOCBEYMBAOLLEro Tuna.

4.2. Cnctembl (OOKYCUPOBKU MNPOTAXKEHHBIX MHTEHCUMBHbBIX 3SIEKTPOHHBIX NMYYKOB (MarHUTHas,
nepuoanyeckas, anekTpocrtatmyeckas, UeHTpobexHasa). Cuctembl pekynepauum 3Heprum
3NEKTPOHOB B MOLLHbIX 3MTEKTPOHHbIX Npubopax.

Pasgen 5. VIHTEHCMBHbIE 3SIEKTPOHHbLIE MYYKU

5.1. Cuctema camocornacoBaHHbIX ypaBHEHUI Myyka B CTaTUYECKMX nonsax. Pexunmel Tem-
nepaTypHOro orpaHM4YeHuUs 3SMUCCUN N OrpaHUYeHUss Toka MPOCTPAHCTBEHHbIM 3apsiaoM B
AMEKTPOHHLIX Anogax. Teopus nageannampoBaHHOro NOCKOro Amoaa (3akoH “Tpex BTopbIX”).
5.2. lNpepenbHbIM TOK TPaHCNOPTUPOBKN 3SIEKTPOHHOrO Myyka B MNPOCTpaHCTBE Apenda.
dopMmpoBaHUE NEHTOYHBIX 3NEKTPOHHBIX My4KkoB. [Mywwkn Mupca.

Pasgen 6. O6wme BoNpoCbl SMUCCUOHHOWN 3MEKTPOHUKM
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Knaccudmkaumnsa anekTpoHHon amuccun. PenakcauuoHHble adekTbl Npu OBUMXEHUM BO3-
Oy)XOEHHbIX 3IIeKTPOHOB K MOBEPXHOCTUM TBepaoro tena. PaboTa Bbixoga 3M€KTPOHOB M3
TBEpAoro tena. Npodunb noTeHumnansHoro 6apbepa.

Pasgen 7. TepMoOanekTpoHHasi aMUCCUA.

Teopunsa TepMOINEKTPOHHON aMUCCUM N3 TBepaoro tena. MexaHmsm OencTBus NMiIeHOYHOro
kaToga. L-katoa. OkeuaHbin katod. OddekT LUoTTKuN.

Paspen 8. lNoneBasa amuccus.

[MpoxoxaeHne aNeKTPOHOB CKBO3b NOTEHUWaNbHbLIN Bapbep Ha NOBEPXHOCTM TBEPAOro Tena.
Pacyetr aBTO3anekTpoHHoro Ttoka. CBOWCTBA U NPUMEHEHWE aBTOJIMEKTPOHHbIX KaTOAOB.
BapbiBHaa amuccuns. CUNbHOTOYHbIE PENATUBUCTCKNE YCKOPUTESM INIEKTPOHOB.

Pasgen 9. BropnyHas anekTpoHHasi SMUCCUSI.

3aBNCUMMOCTb KOI(hPULMEHTA BTOPUYHOWN SMUCCUM OT SHEPIUW U yria nageHust NepBUYHbIX
anekTpoHoB. PacnpefeneHne BTOPUYHBIX 3NEKTPOHOB NO  3Heprnsam. OcobeHHOCTU BTO-
PUYHON SMUCCUKN U3 NONYNPOBOAHMKOB U ANINEKTPUKOB.

Pasgen 10. ®oTOSNEKTPOHHAA 3IMUCCUS.

OcHOBHble  3aKOHbl BHelwHero otoaddekta (3akoHbl CTtonetoBa u InHWTenHA). Cnek-
TpanbHble POTOIMNEKTPUYECKME XaPAKTEPUCTUKM MeTanmnoB. MNOTHOCTb Toka (poToaIMUCUN.
dOTOANEKTPOHHASA AMUCCUA ANSNEKTPUKOB 1 NONynpoBogHMKoB. CypbMAHOUEe3neBbIn OTOo-
KaToa.

Pasgen 11. TexHnyeckne npumeHeHust (oOTO- UM BTOPUYHOM SMUCCUN.

doTo9NEMEHTBI C BHEWHUM (hoToadhdektom. doToymHOXKUTENWN. LLyMbl (bOTOSNEMEHTOB U
POTOYMHOXUTENEN.

PopMmbI TeKyLen aTTecTaummn: nabopaTtopHble paboTbl, KOHTPONbHas paboTa, KypcoBasd
paboTa
dopma NPoMeXYTOYHOM aTTecTaLumu: dK3amMeH

Koabl hopmupyembix (cchopmmpoBaHHbIx) komneteHumn: MK-1, MNMK-2

B1.6.13.3 LUudpoBasa obpaboTka curHanos

Llenu n 3apayn yue6HOM AUCLUNIIUHDbI:

Llenb Kypca — O3HakoMIieHMe C OCHOBHbIMW Noaxodamun LmdpoBon ob6paboTkM curHanos,
NpoeKTupoBaHne UNLTPOB C KOHEYHOM U BECKOHEYHOM MMMYNbCHOW XapaKTepUCTUKON,
cnocobamu BblumcneHnsa koacdpdpuumenToB ana KNUX n BUX cdunbtpos, obpaboTkon curHa-
NIOB Ha HECKOSbKNUX CKOPOCTSX

KpaTkoe cogepxaHue (AMAaKkTnyeckme equHULbI) y4eO6HOM AUCLUMNINHBI
Pasgen 1. CurHansl 1 nx cBoncTea

Pasgen 2. lNpeacraBneHne curHanoB BO BPEMEHHOW N YaCcTOTHOM obnacTsx.
Pasgen 3. JluHelHble ANCKPETHbIE CUCTEMBI C NOCTOSAHHBIMU NapamMeTpamMMm.
Pasgen 4. LUndpoBble onnbTpsbl.

Pasgen 5. KWX-punbTpbl.

Pasgen 6. BUX-dunbTpbl.

Pasgen 7. LludpoBas obpaboTka cMrHanoB Npyv HECKOSbKNUX CKOPOCTSIX.

dopma TeKyLwen arrectaummn: nabopatopHbie paboTbl
dopma NPoMeXyTOHHOM aTTecTaLuun: 3K3aMeH

Koabl hopmupyembix (cpopmupoBaHHbIX) komneteHumn: MK-1, MK-2
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Bb1.5.13.4 KBaHTOBas paguocunsunka

Llenn v 3apauv y4ebHOM AUCLUNIIUNHDI:

N3yyeHne COBPEMEHHOrO ypPOBHSI pasBMTUA KBAHTOBOMW paanodU3nKM N SNEKTPOHUKN B 06-
nacTn B3anMOLENCTBMUS 3NTEKTPOMArHUTHOrO U3ny4YeHns ¢ BELLECTBOM, BKOYasi TEOPUIO Nna-
3epa, onTu4eckne sABneHusi, obycnoBrneHHbIe KOrepeHTHbIMA M MHTEHCUBHbLIMK MNOMASAMU, a
TaKkKe 3KCnepuMeHTarnbHble MeTOAbl UCCNeAoBaHUs, MaTeMaTUYeCcKoro onMcaHus 1 aHanmaa
XapaKTePUCTMK KBAaHTOBO-MEXaHNUYECKNX YCTPOWCTB.

KpaTkoe conepxaHue (AMAaKkTnyeckme eauHULbI) y4eO6HOW AUCLUMNIINHBI

KBaHTOBas pagmoduanka n npobnembl pagmoanekTpoHmKU. YUebHbin punbm «OCHOBbI pa-
00Tbl NasepoB» KBaHTOBO-TeOpeTUYECKME OCHOBLI. BbIHY>XAEHHOEe un3nydyeHue, Koadpuum-
eHTbl AnHwTernHa. OTpuuaTenbHasa TemnepaTypa. YcnoBusa ycuneHms nanyveHus. lNepexo-
Abl B cUcTeMe nop BAnsHMEM BO3MyLleHun. MaTtpuua nnoTHOCTU B KBAHTOBOW Teopuu U ee
CBOMCTBA. ONEKTPOAUMONbHOE B3aMMOAENCTBME BewecTBa C M3nydYeHuem. JlopeHuosa
dopma crekTpanbHon NuHuKM. OgHOPOAHOE M HEOOHOPOAHOE YyLMpeHue. ANeKTpoMarHuT-
Hble NONA M X KBaHToBaHue. [None Kak COBOKYNHOCTb OCUMNNATOPOB. PasnoxeHne nons no
Modam pesoHaTopa. OnTudeckue pesoHaTopbl. OnTnyeckne anemMeHTbl. BonHOBbIE My4YKW.
3akoH ABC[. Kputepuin yCTOMYMBOCTM MOA pe3oHaTopa. Pe3oHaHCHbIe 4acToTbl. YUYeOHbIN
KMHOUIIbM « OO bEMHBbIE N OTKPbITbIE PE30HATOPLIY»

KorepeHTHOCTb nons. Npeobpa3zoBaHne NPOCTPaHCTBEHHON U BPEMEHHOW HEKOrePEHTHOCTM
npu pacnpocTpaHeHnn BorH. KnHetnyeckne ypaBHeHus. PenakcaunoHHble npoueccol. [Byx-
ypoBHeBasa mopgenb. KBaHTOBOe, nosiyknaccuyeckoe onvcaHue. BocnpuMmumMBOCTb Cpeabl.
YKOpOYEeHHble MaTepuarbHble ypaBHeHus. [onyyeHre oTpuuatensHoOM TeMmnepaTypbl B TpeX
N YeTblpex YPOBHEBbIX cuctemax. Metoabl co3gaHusa nHBepcun. NyckoBble KBAHTOBbIE reHe-
paTopsbl. [TapameTpuyeckme ycunmtenu: KOHCTPYKUNA, napameTpsl, WyMbl. Jlazepbl Ha OCHO-
BE KPUCTansoB 1 CTEKOs

MonynpoBoaHukoBble nasepbl. Jlazepbl Ha razax n napax. Obwas Teopnsa KBaHTOBbIX reHe-
paTopoB. CornacoBaHHas cuctema ypaBHeHun. [JuHamuka TBepAoTENbHbIX Na3epoB. Pexum
cBoboaHOM reHepauun. 'eHepaumsa rMraHTCKUX MMMynbCoB. PriyKTyauMOHHbIE SABMEHUS B
KBaAHTOBbLIX reHepaTopax. HennHenHas ontuka. ['eHepauust BTOpon rapMoHukn. PacnpocTpa-
HEeHne MoaynAuuKn U3nydYeHns B ouaneKkTpuyeckmnx sBonHosogax. Ontmuyeckas CBs3b

dopma TeKylen artectaummn: nabopatopHble paboTbl
dopma NPoMeXyTOHHOM aTTecTaLumn: 3K3aMeH

Koabl hopmupyembix (cbopmupoBaHHbIX) komneteHumn: MK-1, NMK-2

51.5.14 OcHOBbI Hay4HbIX uccnenoBaHu B paguodusmke

Llenv n 3agayn y4ye6HOM AUCLUNIIUHDbI:

Kypc siBnsietca 6a30BbIM NpegMeToM B MNflaHE OCBOEHUSI CTyAEHTaMM OCHOBHbIX MOHATUN
Teopuun konebaHuni, METOAOB aHanu3a CUrHanoB W 3NEKTPOHHbIX YCTPOWCTB npeobpasosa-
HWSA 1 reHepaummn dnekTpuyecknx curHanos. Ero rnaBHasa 3agaya — BblpaboTka y obydaembix
LleNIOCTHOro B3rnsga Ha saBneHnsa n agdekTol konebaTtensHon NpMpoabl B OKpy>KaroLwemM Mu-
pe, AaTb NpeacTaBneHve O Haubonee ynoTpedbuTenbHbIX MeTodax aHanu3a MexaHU3MOB
BO3HWKHOBEHUS KONebaHum 1 nx xapakTepuUCTUK.

KpaTtkoe coaepxaHue (AanaakTuyeckue eanHMULbl) y4eOGHON ANCLMNIIUHDI
BeeneHune. OCHOBHble TeHOEHUMN U NEPCNEKTUBBLI PA3BUTUSI COBPEMEHHON PaanopU3UNKN.
B3anmocsa3sb Kypca ¢ gpyrummn gucumnimHamu.
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OCHOBHbIE NMOHATUA TeOpUKN KonebaHnn.

lMoHATMe aBTOKONEBaHMIN N aBTOKONEdaTeNIbHOM CUCTEMBI.

HenvHenHbIn ocumnnaTop Ha ha3oBoOn NSTIOCKOCTH.

AcnmnToTudeckne MetToabl TEOpUM KonedaHun.

ABTOKONEGAaHMS.

Mpumepbl aBTOKONEDATENBHBIX CUCTEM.

CraTtuctmnyeckme xapakrtepucTukm curdanoB. CpegHee 3HauyeHue n gucnepcus. Mmcrorpamma
N pacnpegeneHme NNoTHOCTU BEPOSATHOCTM.

CnekTpanbHbI aHanu3 curHanoB . CnekTpanbHO — BpEMEHHOW aHanna curHanos. Npeobpa-
3oBaHue 'vnbbepTa. NpeobpasosaHue Jlannaca.

MpuHUUNBI M YyCTPONCTBa annapaTtHoro npeobpasoBaHus curHanoB. OCHOBHbIE TUMNbI NPeo6-
pa3oBaHUs CUrHanNoB: punbTpaums, yecuneHne, reHepaums, Mogynsaums, AeTeKTMpoBaHme, X
Ha3Ha4YeHNe N pe3ynbTUpPYyLLEE N3MEHEHNE XapaKTEPUCTUK curHanos. ®a3oBas 1 4acToT-
Hast Mogynsums.

Popma TeKylien atrectaumm: nabopaTopHble paboThl
dopma NPOMeEXYTOYHOM aTTecTauumu: 3adyeT

Koabl hopmupyembix (cchopmmpoBaHHbIX) komneTeHuun: NMK-1, MNMK-2, MNMK-3

B1.5.15 TeopeTnyeckmne oCHOBbl paaNOTEXHUKU

Llenv n 3apayn yye6HOM ANCLUNIIUHDbI:

dopMmnpoBaHue y CTy4eHTOB KOMMSEeKca 3HaHUW, YMEHUA N HaBLIKOB MO TEOPUM pagnoTex-
HUYECKMX Lenen n curHanos, obyyeHne mMetogam aHanusa M OCHOBaM CUHTE3a paguoTexHu-
YeCKMX YCTPOWCTB, a TaKkke MeToAaM U3MEPEHNS XapaKTEPUCTUK PaaNOTEXHUYECKUX Lenen.
maBHas 3agadva - yCBOEHWE OCHOBHbIX METOAOB aHanu3a M CUHTEe3a CUrHanoB B NIMHENHbIX
paguouensx, oBrageHne HaBblkaMW M3MEPEHUN BPEMEHHbIX M YACTOTHbIX XapaKTepucTuK
NUWHENHbIX LUenemn.

KpaTtkoe coaepxaHue (AnaakTuyeckue eanHULbl) y4eOGHON ANCLMNIIUHDI

1. OBwme cBegeHns 0 paguoTEXHUYECKUX Liendax, napameTpbl SNEeKTPUIecKux Lenen, Knac-
cudpmkaums Lenen.

2. \meanuampoBaHHbIE MACCUBHbIE 3NIEMEHTbI: PE3UCTMBHbLIE, EMKOCTHbIE U UHOYKTUBHbLIE.
[yanbHble anemeHTbl N uenu. iaeanmsanpoBaHHble aKTUBHbIE 3fIeMEHTbl: UCTOYHUKM Hanps-
XEHWNSA, NCTOYHUKN TOKA, CXEMbI UX 3aMeLleHns. YnpaBnseMble NCTOYHUKN TOKa U Hanpsike-
H1A. Tononorusa uenen: BeTsn, y3nbl. KOMNOHEHTHbIE U TONONOrMYeckne ypaBHeHUs. 3aKoHbI
Knpxrodga.

3. Obwme cBeneHMst 0 rapMoHMYecknx konebdaHusax. BekTopHble guarpammbl. Cumsonunye-
CKun metod. AHanma npocTeNMX FNUMHEWHbIX Lenen npu rapmMoHUMYEeCKOM BO3OEWCTBUW.
OHepreTnyeckme npouecchbl B NPOCTENWNX FIMHENHbIX LEensx nNpy rapMOHUYECKOM BO3Oeu-
CTBUW.

4. MeToabl (hOpMUPOBaHUS ypaBHEHUWN 3IIEKTPUYECKOro paBHoBecus. PacyeT uenen, ocHo-
BaHHbIW HA HENocpeaCcTBEHHOM NMpUMeHeHUn 3akoHOB Kupxroda. Meto KOHTYPHbIX TOKOB U
y3MnoBbIX HanpsbkeHnn. MeToa nepemMeHHbIX COCTOSHUN.

5. PasnoxeHune nepuoandeckon yHkuumn B pag dypbe. TpuroHoMmeTpudeckas U 9KCNOHEH-
unanbHas gopmbl paga dypbe. TpuroHomeTpuyeckas U aKCnoHeHUumManbHaa opmbl psaa
dypbe. [NCKpeTHbIE CNEKTPbl, pacnpeneneHne MOLHOCTU B CNekTpe Nepuoguyeckoro cur-
Hana.

6. CnekTpanbHbIn aHanNu3 Henepuoanyecknx curHanos. Npamoe n obpaTtHoe npeobpasoBa-
HUS ®ypbe PU3MYECKNIN CMbICIT CNEKTPANbHON NIIOTHOCTM curHana. CeoncTea npeobpasoBa-
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HUs ®ypbe. CnekTparnbHble NAIOTHOCTN aBCONOTHO HENHTErPUPYEMbIX CUTHANoOB. YacTOTHbIN
KoahbpMUMEHT nepeaaydn NMHENHON uenn. AMNIMTYQHO-YacTOTHas M pa3oyacToTHas Xapak-
Tepuctukn. MNepexogHas U UMNynbCHast XapakTePUCTUKN NUHenHon uenun. VHTerpan Hano-
XeHnsa. CBA3b UMMYSNIbCHOM XapakKTEPUCTUKM C YacTOTHbIM KO3(ppuUneHTOM nepenaym.
OundbdepeHumpyowme n nHTerpupyrowmne yctporncraea. lNpeobpasosaHue Jlannaca, ceoncTea
npeobpasoBaHna Jlannaca. Teopema pasnoxeHuns. OnepaTtopHbIM MeTOo4 aHanusa NUHen-
HbIX Llenen

7. JlInHenHble cuctemMbl ¢ obpaTHOM cBA3bD. KoadhdurumneHT nepegayn NMHENHOW CUCTEMBI C
obpaTtHomn cBa3blo. AYX 1 ®YX cuctembl ¢ obpaTtHom cBA3bH. [puMepbl NCNOMNb30BaHUS CU-
cTem Cc obpaTHOM CBA3bID. YCTONYNBOCTb JIMHENHBIX cucTeM. Kputepum yCToM4nBoCcTm

Popma TeKylien atrectaumm: 3awmuTa nabopaTopHbix paboT, KypcoBas paboTa.
Popma NPoMeXyTOYHOM aTTeCcTalun: 3K3aMeH.

Koabl hopmupyembix (chopmupoBaHHbix) komneteHumn: OlK-3, MNMK-1, MNMK-2

B51.5.16 MeTtoabl MaTemaTudeckon usuku

Llenu n 3apayn yye6HOM ANCLUNIIUHDbI:

Llenb gucumnnumHbl — n3ydeHne aHannTUYeCcKnX (TOYHbIX U NPUONMKEHHBIX) U YNCINEHHbIX
METOO0B PELLUEHUS NIMHENHBIX N HENTMHENHbBIX YPaBHEHUN B YACTHbIX NPON3BOAHBIX, BO3HU-
KarLwmx B 3aga4ax COBPEMEHHON (PU3NKN.

3apayn gucUUnInHbI:

. dopmynupoBka n3ndecknx sagad, NnpmBogaLNX K auddepeHumnanbHbiM ypaBHEHW-
SIM C YaCTHbIMW NPOU3BOLHbLIMN

. OcHoBbl Teopun 0606LLEHHBIX (PYHKLUMIA U UX NCNONb30BaHUSA A5151 NOCTPOEHUSA (PyH-
AaMeHTanbHbIX peleHnn anddepeHumanbHbiX ypaBHEHUN C YaCTHLIMU NPON3BOAHbLIMU

. MeTopg coyHKkuun NpuHa pelwwenmns 3agaydm Kowwn gna runepbonunyecknx, napadonuye-
CKUX W SNSIUMNTUYECKNX YPaBHEHNI

. MeToa pasgeneHnsa nepeMeHHbIX peLleHns KpaeBblx 3agad Ans ypaBHEHU C YacT-
HbIMW NPOU3BOAHBIMU

. Teopua LWTypma-JinyBmnns n ocHoBHble cneumasbHble PyHKLUUN MaTeMaTUYEeCKON
Pur3nKK

. CoBpeMeHHble KOMMNbIOTEPHbIE METOAbLI YUCIIEHHOMO PeLLEeHNs KpaeBbiX 3af4ady ans
YypaBHEHUN C YaCTHbIMU MPOU3BOAHBIMU

. AHann3 HenNUHeNHbIX ypaBHEHNN MaTeMaTMYeCcKon OU3NK1N MeTogamMn aBToMoLenNb-

HOro peLleHnsa n peaykunen Ha KoHeYHOMepPHbIN 6asnc
MecTo y4yebHon gucumnnuHel B cTpyktype OOIT: (UmKn, K KOTOPOMY OTHOCUTCA OUCUMUNIIMHA)

KpaTkoe copepxaHue (AMAaKTnyYeckme eguHULbI) y4eO6HOM AUCLUMNINHBI

BeepneHue B npeamert. MNoHAaTHe anddepeHumanbHbiX YypaBHEHUW C YaCTHBIMU NPOU3BOAHbI-
MKW BTOpOro nopsgka. Knaccudgukaums ypasHeHUNn, npuBeaeHne K KAaHOHUYeCKoMy BUAY .
dusmyeckne 3agaym, NpUBOASLLME K ypaBHEHMAMM runepbonumyeckoro Tuna. lMocTaHoBka
KpaeBbIX 3agad, npegerbHble crnydan kpaesblx 3agad. KonebaHus 6eCKOHEYHOW CTPYHBbI,
dopmyna Janambepa, nonybeckoHeuHast CcTpyHa. PelueHne kpaeBow 3agayn B pamkax Me-
ToAa pasgernieHnsi nepeMeHHbIX. [NoHATME COBCTBEHHbIX (PYHKLMIA U COBCTBEHHbBIX 3HAYEHWUHN,
nx cBoncTBa. PelueHne HEOQHOPOAHOro ypaBHEHUS napabonnyeckoro Tmuna, NoHATNE PYyHK-
ummn NpuHa. PeweHne obuien kpaeBon 3agayn.

dusunyeckne 3agayum, NpuBoOAsLLME K ypaBHEHMAM napabonuyeckoro Tuna. lNoctaHoBKa Kpa-
eBblX 3ajad, npedenbHble cnyyYyan kpaeBblx 3agady MeTton pasgeneHus nepemMeHHbIX A5is
ypaBHeHun napabonuyeckoro tuna. HeogHopoaHble napabonuyeckue ypaBHEHUS, OYHKLMS
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MpmHa onga ypaBHeHM napabonunyeckoro Tuna, obwias kpaeBas 3agada. 3agada Ha 6ecko-
HEeYHOM NpsiMON, PYHKUMS ['pMHa ypaBHEHUSA TENNONPOBOLHOCTU B BECKOHEYHOM MpPOCTpaH-
cTBe.

MoHaTne obobweHHon dyHKkumn. [denbTa yHKUMS u ee cBoucTBa. AuddepeHumansHoe
ypaBHeHue ansa yHkumn 'puHa, nocTpoeHne pyHKuMKn ['prHa ¢ NOMOLLbIO AenbTa OYHKUMN.
dusnyeckne 3agayun, NpUMBOASLLME K ypaBHEHUAM annunTudeckoro tuna. NoctaHoBka Kpae-
BbIX 3agad. YpaBHeHue Jlannaca u lNyaccoHa. [NoHsaTMe n cBOMCTBA rapMOHUYECKUX (PYHK-
unn. dopmynsl NpuHa. [MocTpoeHue yHKUUW ['puHa Ans annunTU4ecknx ypaBHeHUn. Teo-
pusa noteHumana. YpasHeHune ['enbmronsua, dopmynsl [puHa ons ypaBHeHus ['enbmronbLua.
®dyHKkuuna NpuHa onga ypaBHeHus enbMronbsLa B OrpaHUYeHHON U HeorpaHMyeHHon obnacTu.
KonebaHus kpyrnon memobpatbl, pyHkumm beccens u nx ceorictea. Konebanus cgepudecko-
ro o6bema, NonuMHoMsbl JlexxaHgpa n nx CBOMCTBa.

HenvHenHble ypaBHeHUs. YpaBHeHMe PumaHa n ero peweHune. YpaBHeHue KopTteBera ge
Bpusa. PelueHne B BUAe pacrnpoCTpaHALWMXCS YeAUHEHHbIX BOMH. CONUTOHbI.

OCHOBHble MOHATUA, CeTKa U CeTouHble PYyHKUUKU. PasHOCTHas annpokcumauus npovsBoa-
HbIX, PA3HOCTHbIE CXeMbl Af1s1 YpaBHEHUA C YACTHbIMU MPOU3BOAHLIMU. YCTOMYMBOCTb pas-
HOCTHOM CXEMbl.

dopMbl TeKyLer aTTecTaumun: NpakTMyeckne 3agaHus, KONoKBUYM, KOHTponbHasi paboTa.
dopmMa NPpoMeXyTOYHOM aTTecTaLuun: 3K3aMeH.

Koabl hopmupyembix (ccpopmupoBaHHbix) komneteHumn: OlK-1, OlNK-2

b1.5.17 YucneHHble MeTOoAbl U MaTeMaTUYecKkoe MogenmpoBaHue

Llenu n 3apayun yue6HOM AUCLUNIIUHDbI:

Llenbto u 3agaven yyebHOW OUCLMNNUHBI SBNSETCH U3YYEHUI0 MeTOAO0B MaTteMaTU4eCcKon
dopmanunsaumm dusnyecknx 3agad v npuBeaeHUsa ux K Buay, NPUrogHoMy A5is BblYUCNEHUN,
N3y4yeHne BbIYUCITUTENbHbIX anropuTMOB AN1F 3adady maTemMaTudeckon dusnku n pagmodu-
31KW, anropuTMoB 4119 MOLENMPOBaHNA U NPUMEHEHMNS CITyYanHbIX BENNYMH

KpaTkoe cogepxaHue (AMAaKkTnyeckme eguHULbI) y4eO6HOM AUCLMNINHBI

OTanbl pelweHns npuknagHblx 3agady Ha IBM. Npumepbl opraHMsaunmn BbIYUCIN- TESTbHOIO
npouecca. MogenupoBaHMe MepexodHbIX MNPOLECCOB Ha OCHoBe AnddepeHumanbHbIX
ypaBHeHun. OgHowarosble Metoabl. MogenupoBaHue nepexodHbliX NPoLLeccOB Ha OCHOBE
andpepeHumanbHbix ypaBHeHnn. MHorowarosble Metogbl. MoaenvpoBaHue npoLeccoB B
YacToTHon obnacTtu. VHTerpupoBaHme oCUMNNUPYOWNX OYHKUUIA. [apMOHUYECKMIA aHanu3a
npoueccoB. MoaenvpoBaHme npOLECCOB B 4acTOTHOM obnactn. MapMOHMYECKUA CUHTE3
npoueccoB. Metog MoHTe-Kapno. PelueHne ypaBHeHWN B YacCTHbIX NPOM3BOAHbIX. MeToabl
OAHOMEPHON U MHOTOMEPHON HENTMHENHOW ONTUMN3aLMIO.

PopMmbI TEKyLen aTTecTaummn: nabopaTtopHblie paboTbl, KONTOKBUYM, KOHTPOSIbHasA paboTta
dopma NpoMeXKyTOYHOM aTTecTaLmm: aK3ameH

Koabl hopmupyembix (cchopmmpoBaHHbix) komneteHummn: OlMK-3, MNMK-3

51.5.18 Be3onacHOCTb XU3HeaeaTenbLHOCTU

Llenv n 3agayn yye6HOM AUCLUNSIUHDbI:
OcHoBHas Uenb npenogaBaHust AUCUMNINHBI «Be3onacHoCTb XN3HeaesaTenbHOCTUY» - Nnpu-
obpeTeHne obyyalLWNMNCA TEOPETUYECKMX 3HAHUIM U NPaKTUYeCKUX HaBbIKOB no B6esonac-
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HOW XW3HeOeATenbHOCTM Ha NPOM3BOACTBE M B ObITy, Kak B NOBCEAHEBHOW XU3HeaeaTenb-
HOCTM, TaK U B YCNOBUAX Ype3BblHanHbIX CUTyaLMA TEXHOrEHHOro N NPUPOLHOrO MPOUCXOXK-
AEeHuS.

[ononHutensHasa uenb — NPUBUTME 3NIEMEHTAPHbIX HABbIKOB B MCMNOJSIb30BAHUN WUHOMBUAY-
anbHbIX CPEACTB 3aLlMTbl OT TEXHOIMEHHbIX BO3AENCTBUA U OKa3aHUU NepBMYHON goBpayveb-
HOW NOMOLLM NOCTpagaBLUUM.

3agaum gncumnnuHel «be3onacHoOCTb Xn3HeaesaTeNnbHOCTUY

- NoSTly4YeHMe OCHOBOMOSaraLWmMx 3HaHUM B criegyrowmx cepax XusHeaeaTelbHOCTU:

- OXpaHe 340pOBbS M XU3HU Ntogen B cdhepe NpodeCcCnoHanbHON AeAaTenbHOCTH;

- 3alnTe B Ype3BblHaMHbIX CUTYaUUaX 1 B ObITy;

- OXpaHe OKpyxaroLlen cpeabl;

- NPOrHO3MPOBAHUID N MOAENMPOBAHUIO NOCMEACTBMIA NPOU3BOACTBEHHbLIX aBapun U KaTta-
Qelelssd

- pa3paboTke TEXHMYECKMX CPeACTB U METOAOB 3alLMTbl OKpYXaloLlen cpedbl U apdeKkTns-
HbIX MANIOOTXOAHbIX TEXHOMOMMIA.

KpaTkoe coaepxxaHue (Qupoakruyeckne eaMHULbI) y4eOHOW ANCLUNNUHDI

Paspen 1. Beegenue.

Llenb, 3agayn n cogepxaHve ancumninHbl. Ee Mecto n ponb cpeaun opyrnx Hayk n B noaro-
ToBKe cneunanucta. KoMmnnekcHbin xapaktep AMCUUNIHBI NCUXONOrMYeckmne Bo3MOXHOCTMU
yenoBeka, couuanbHble, 3KONOrM4Yeckne, TEXHOMOIMYECKNEe, NpaBoOBbIE U MeEXAyHapoOHble
acnekTbl. OCHOBHblE NOHATUSA Haykn 0 6Ge3onacHOCTU XnsHeaesaTenbHocTu. MNpobnema obec-
neyeHnss 6e3onacHOCTM 4YerioBeka B CUCTEME «4YenoBeKk - cpeda obutaHumsa». OnacHble u
BpeaHble aKkTopbl NPON3BOACTBEHHOM cpeabl. Pusnyeckne, xmummyeckune, buonornyeckmne n
ncuxousnonornyeckme onacHocTu. Ycnoesus obecnevyeHna 6e30nacHOCTU U 300POBbSA Ye-
NOBEKY Ha Npou3BoACTBe M B BbITy (6e3onacHoe TexHonornyeckoe obopyanosaHue, 6esonac-
Hble paboyne mecTa, NPaBoOBOE U OpPraHM3aLUMoOHHOE perynupoBaHue Tpyaa).

Pasgen 2. KomdopTHble 1 ONYCTUMbIE YCIOBUS XU3HEOEATENbHOCTH.

Mukpoknumat n Bo3gyluHas cpefa paboyen 30Hbl. BrnivsHue mukpoknmumaTta Ha paboTtocno-
cobHOCTb Yenoseka. HopmupoBaHne napameTpoB MUKPOKNIMMATa B KOHKPETHOM MPOW3BOA-
cTBe. TennoBble U3NyYeHUs U BIUSHUE UX HA OpraHn3m Yyernoseka. HopmupoBaHue Tenno-
BbIX U3Ny4yeHUn. Agantaumsa u akknuMmaTmsaumsi B YCroBUAX NeperpesaHns u nepeoxnaxae-
HUA. [JenctBve BpeaHbIX BELLECTB Ha OpPraHM3M 4erioBeka B KOHKPETHOM MNPOM3BOLCTBE.
HopmunpoBaHue KOHUEHTpaLuMM BpeaHbiX BELWECTB B BO34YLLHON cpefe pabo4ven 30Hbl. Me-
TOObl KOHTPONA COCTOAHUSA BO34YLHOM cpefbl. [1pon3BOACTBEHHOE OCBELLEHME. XapaKTepu-
CTUKa 3NEKTPUYECKMX UCTOUYHUKOB CBETa U OCBETUTENbHLIX NpnbopoB. EcTecTBEHHOE 1 COB-
MeLLEHHOE OCBeELLEHNEe B NPOM3BOACTBEHHbIX Liexax. OTonneHne, BEHTUNALMS U KOHAULMNO-
HUpoBaHWe Bo3gyxa. EcTecTtBeHHas u mMexaHudeckass BeHTMNsUMS. [1poM3BOACTBEHHbIV
WyM. VICTOYHUKKM LIyMa U LUYMOBbIE XapaKTEPUCTUKN B KOHKPETHOM npowusBoacTtee. Npouns-
BOACTBEHHas BMOpauus. Pnsnyeckne xapakTtepuctmkm U naMepeHne Bubpaumin B KOHKpPET-
HOM MPOM3BOACTBE. XapaKTepucTuka M OnacHOCTb COBMECTHOrO BO34eWCTBUS BuMbpaumn,
lwyma, ynbTpasByka 1 nHgpassyka.

Pasgen 3. Onektpobe3onacHoCTb.

[enctBne anekTpMyYecKoro Toka Ha opraHnam yernoseka. ONacHOCTb NOPaXKeHUs B pasnvy-
HbIX 3NEKTPUYECKUX ceTax. 3asemreHne n 3aHyneHue. Knaccudukaumsa nomelleHun no
anektpobesonacHocTn. KBanndurkaumMoHHble rpynnbl NepcoHana no anekrpobe3onacHoCTMy.
HanpsokeHne wara, NpUMKOCHOBEHUSA. 3allMTHblE Mepbl B 3NEKTPOyCTaHOBKax. 3alLMTHbIE
CpeAcTBa, NPMMEHSIEMbIE B 3NEKTPOYCTaHOBKax. 3awmTHas nsonauusa: Buabl, ponb B obec-
nevyeHnn anekTpobe3onacHOCTU, KpUTUYECKME NnapameTpbl. 3awmTta OT CTaTUYEeCKOro anek-
TpuyectBa. OpraHM3aunoOHHbIE U TEXHUYECKME MEPONPUATUS MpU IKCNyaTaumm 3nekTpo-
ycTaHoBok. CpeacTBa MHAMBMAYANbHOM 3aLUMUThI.

Pasgen 4. PagnaumoHHas 6e3o0nacHOCTb.
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OCHOBHbIE MOHATUSA, ONpeaeneHns, eanHuLbl namepeHns B obnactm paguaumoHHon 6es-
onacHoctn. doHoBoe 00nyyeHue 4enoseka. HopMUpoBaHUE WOHUIMPYIOWNX WU3MYHEHUN.
3awmTa oT BO34ENCTBMS MOHM3NPYIOLLETO M3NyyYeHus Ha npouasoacTtee. Cpeacrea UHOMBK-
AyanbHOM 3awmTbl. 3awmTta oT nasepHbIX U3nyvyeHun. NpumeHeHne nasepoB B TEXHOMNOMM-
Yyecknx npoueccax. buonornyeckoe gencTeme nasepHOro U3rnyyYeHus: BO3LENCTBME Ha rnasa,
KOXY, BHYTPEHHME OpraHbl N OpraHn3m 4YesnioBeka B LenoM. OnacHble U BpegHble Npon3Boa-
CTBEHHbIE (paKTOpbI, CONYTCTBYOLME IKCNnyaTauun nasepoB. OCHOBHblE Cnocobbl U cpea-
CTBa 3aWuTbl OT JIa3epHOro M3rydYeHus: akpaHupoBaHue, B6rokMpoBKa, curHanumsauus, yaoa-
nexHune paboymx MecCT 13 niasepHo-onacHom 3oHbl. Cpeacrea NMHAMBUAYANbHOW 3aLLMThI.
Pasgen 5. lNoxapobe3onacHOCTb 1 B3pblBOOE30NaCHOCTb.

Mpy4MHbI BO3HMKHOBEHMWSI NOXXAPOB M B3PbIBOB B MOMELLEHUAX U B MPOU3BOACTBEHHLIX NPO-
ueccax. OnacHble dpakTopbl Npy Noxapax v B3pbiBax. OCHOBHbIE CBeAEHUS U3 TEOPUN ecTe-
CTBEHHOIO OKMCIIEHMS, TEMMOBOr0 CaMOBOCMIAMEHEHNA N LEeNHbIX peakumi. CamoBocnna-
MEHEeHMWe CMeCHu rasoB, BOCMNIAMEHEHNE XMUOKOCTU, Benbiwka napoB. OueHka noxapoonac-
HOCTM BeLWecTB U matepuanos. [peaynpexaeHne B3pbiBOB 1 NOXapoB. Jlukengaums ux no-
cneacteui. NokasaTtenn noxapoonacHocTu. Knaccudukaums 3gaHnum M NnOMELLEHUN NO Mo-
XXapHon (B3pbiBHOM) onacHocTu. [MporHo3npoBaHne nNoxkapoB WM B3pbiBOB. [MoxapHas 6es-
ONacHOCTb B TEXHOMOMMYeCcKUX npoueccax KOHKpeTHbIX npou3BoacTtB. Cuctemsl n cpeacresa
NOXXapPOTYLLUEHUS, NOXAPHON aBTOMATUKM U curHanu3aumn. Cpeactea MHAMBMAYANbHOW 3a-
LLNTBI.

Pasgen 6. 3awmta oT 9NeKTpOMarHMTHbIX NOJSen BbICOKOM Y CBEPXBLICOKOM YaCTOThI.
OcCHOBHble MOHATUSA U onpeaenieHns. Pusnyeckne xapakTepuUCTUKN 3NEKTPOMAarHUTHbIX Mo-
nen (OMI). Boagenctene aneKkTpoMarHMTHbIX MNOMEN Ha OpraHuM3Mm 4vernoBeka. TennoBon u
dyHKUMOHaNbHbIN 3pdekT. OpraHbl YenoBeka C MOBbILLEHHON YyBCTBUTENBHOCTLIO K QM.
OpraHun3aunoHHble, TEXHUYECKME N CaHUTAPHO-TUTMEHNYECKME MEPbI 3aluTbl OT 3ANEKTPOo-
MarHUTHbIX U3ITly4eHU B KOHKPETHOM npoussoncTtee. HopmuposaHue nHTeHcmsHoCTU OMI.
Pac4yeT nHTeHcmBHoCcTM OMIT Ha paboymx mecTtax B 3aBMCMMOCTW OT NapameTpoB UCTOYHMKA
n3nyyeHus un cpeabl. OnpegeneHne rpaHnL ONacHOM 30HbI.

Pasgen 7. Ontummnsauma napameTpoB paboymx MecrT.

Buabl n opmbl geaTenbHOCTU. JHepreTnyeckne 3atpaTtbl NpU pasnuyHbiX popMax ges-
TenbHocTU. OnpegeneHne kateropumn Tskectn Tpyaa. Cnocobbl OLEHKN TSHXKECTU U Hanps-
XXEHHOCTU TpyaoBOW AesaTenbHocTy . PaboTtocnocobHocTb U ee AvHamuka. [yTu nosblileHns
3PPEKTUBHOCTU TPYAOBOM OEATENBHOCTU. DProHOMUYECKME OCHOBbLI 6€30MacCHOCTU XNU3HEe-
AeATerlbHOCTN.

lMpaBuvna aBakyauuMn nuu, NOCTpagaBLUMX Ha MoXapax, B ras3ooTpaBrfieHHbIX 30Hax, Mpwu
OTpaBrieHUsX.

Pasgen 8. TexHoreHHble 1 NpuUpogHbIe YpesBblHYanHbIe CUTyaLumu.

[MporHo3npoBaHve napaMeTpoB 1 oLeHka obctaHoBkm nNpu YC. 3awmnTHble MeponpuaTnsa npu
YC. Jlukemaaums nocneacrteum YC. 3awmrta oT Teppopusma.

Pasgen 9. Cnocobbl 1 cpeactea okaszaHusi 4oBpadYebHOM MOMOLLN.

Cnocobbl 1 cpeacTBa okasaHus goBpayvyedbHoM nomolm Ha npomsBoAacTee M B ObiTy. Okasa-
HWe nepBoM MOMOLUM MOCTpPadaBLUMM OT 3JSIEKTPUYECKOro Toka U Mpu OpYrnx HecyacTHbIX
cnyyasiX, BO3HMKaKOLWMX NPU 4Ype3BblYarHbIX CUTyauusaXx: paHeHue, OXorn, obMOopoXeHus,
nepesioMbl, BbIBUXU, PACTSXKEHUS CBA30K. YCMNOBUA ycnexa npu okasaHuu nepBon MOMOLLN:
ObICTpOTa OKasaHusa nomoliM, 0By4eHHOCTb nepcoHana MeTogaM OKasaHusa NepBov Meau-
LIMHCKOW NMOMOLLM 1 ap.

dopma TeKyLen aTTecTaummn: npakTmyeckne sagaHums
dopma NPoOMeXXyTOUYHOM aTTecTauum: 3a4eT

Koabl hopmupyembix (cchopmmpoBaHHbIX) KomneTeHuun: OK-9
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51.5.19 dusnyeckas KynbTypa u cnoprt

Llenn v 3apauv y4ebHOM QUCLUNIIUHDI:
Passutne cnocobHocTn ucnosnb3oBaTb MeToAbl U CpeacTBa (PU3NMYECKOW KyrnbTypbl ANs
obecnevyeHns NONHOLIEHHOW coLmManbHON U NPOdEeCCUOHANBbHOM AeATENbHOCTH.

KpaTkoe coaepxaHue (QupakTtuyeckme eaMHULbI) y4eOHOM AUCLUNIIUHDBI:

®usnyeckas KynbTypa B NnpoecCcnoHarnbLHON NoAroToBKe CTYAEHTOB
CoumanbHo-6uonornyeckne OCHOBbI aganTauum opraHusaMa yenoBeka K U3N4ecKom n ym-
CTBEHHOWN OeATENbHOCTU

O6pa3s XK13H1 1 ero oTpaxkeHme B NPodeCCMoHanbHOM AeATENbHOCTH

O6waga umsnyeckasa n cnopTMBHasi NOAroToBKa CTYAEHTOB B 06pa3oBaTesisHOM npouecce
MeToanyeckme OCHOBbI CaMOCTOATENbHbIX 3aHATUA (PU3NYECKUMU YNPAKHEHUAMN N CaMO-
KOHTPOINb B NpoLecce 3aHATUM

MpodeccmnonanbHo-NpuknagHas guanyeckas nogrotoska (MMOI)

dopma TeKyLuen aTrecTaumu: coadya HopmaTMBOB
dopmMa NpoMeXXyTO4YHOM aTTecTauuu: 3adeT

Koabl hopmupyembix (cchopmmpoBaHHbIX) kKomneTeHuun: OK-8

B51.5.20 AcTtpodusuka

Llenv n 3apayn yye6HOM ANCLUNIIUHDbI:

Kypc npegHasHayeH gnda CTyAeHTOB (bm3anveckoro pakyrnbTeTa, oby4varolmxca no Hanpae-
nenunio "Paguocusmka”, ¢ uenblo U3y4eHuUst OCHOBHbIX METOOO0B MOSyYeHUs U UHTepnpeTa-
LUun HabnaaTenbHbIX AaHHbIX MO UCCNeLOBaHMI0 NPUPOLbI KOCMUYECKMX TEN N UX Pa3BUTUSA
BO BPEMEHU U NMPOCTPaHCTBE.

3apaun Kypca — NO3HAKOMUTb CTYOQEHTOB C COBPEMEHHbIMM cnocobamu nonyyvyeHus nHdop-
Maumm 0 HebGecHbIX Tenax, a Takke co chepor NPaKkTUYECKOro NCNONb30BaHNA 3TUX AAHHbIX.
Mpn aTom ygensieTca ocoboe BHUMaHWE pacCMOTPeHU0 Hambonee BaXHbIX 3agad, KOTopble
peluarTcs B pagnoacTpOHOMUMN.

B pesynbtate m3ydeHusa Kypca CTYAEHTbl AOSMKHbl MMETb SICHble MpeacTaBfeHus O LeH-
TpanbHbIX Npobrnemax COBPEMEHHOW acTPOU3NKM N pagmoacTpoHOMUK, 06 OCHOBHbIX Me-
ToAax uccnefoBaHust HebecHbIX Ten, OBMageTb 3HAHUAMM O PU3MYECKMX NpoLeccax, NPounc-
X0OAWMX B KOCMUYECKOM MPOCTPAHCTBE, O BO3MOXHOCTSAX U OOCTMXKEHUAX COBPEMEHHOM
acTpodun3nKu.

KpaTkoe cogepxaHue (AMAaKTnyeckme equHULbI) y4eO6HOM AUCLUMNINNHBI
BeegeHue. NpeameTt v 3agavm actpodunsnKu.

MeToabl acTpodusndecknx nccnegoBaHun..

dunsmnyeckme cBonCTBa 3BE34.

OcCHOBHblE ypaBHEHMWSI TEOPETUYECKON acTPOU3nNKN.

ConHue. ConHe4yHas cuctema.

OBonoums 3B8e34. ANEeMEHTbl PENATUBUCTCKON acTPOM3NKN
Mexx3BesgHaa cpefa.

ManakTuka n MeTtaranakTuka.

ONOORWN =~

PopMmbI TEKyLEeN aTTecTaummn: nabopaTtopHbie paboTbl
dopma NpomMexyToOYHOM aTTecTauum: 3adyeT

Koabl hopmupyembix (chopmmpoBaHHbIx) komneteHuun: OlK-1
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B51.B.02 ATOMHbLIN cneKTpanbHbLIA aHanu3

Llenn v 3apauv y4ebHOM QUCLUNIIUHDI:

NPaKTUKyM NpeaHasHayeH Onsi CTYAEHTOB on3nveckoro chakynbTeTa, M3yyarLmnx TeopeTu-
4yeckun Kypc «AToMHasi puaunkay. Ha npakTukyme cTygeHTbl Nony4arT 3HaHUsS MO OCHOBaM
COBPEMEHHON TEOPUN M3Ny4YeHUs CBeTa aToMamu, PU3NYECKMM, annapaTHbIM U MeToauye-
CKMM OCHOBaM COBPEMEHHOrO CMeKTpanbHOro aHanuaa, 6as3vpyoLerocs Ha iBNeHNax amMuc-
cun, abcopbumm n un3nyyeHum ceBeTa atomamu. PaccmaTpmBaloTCs COBpPEMEHHbIE Chnek-
TpanbHble NpMbopbl (Kak NPU3MEHHbIE, TaK U AMdPaKUNOHHBLIE), UICTOUYHMKX CBeTa U NpueMm-
HWKW N3MNy4YeHnst ONTMYEeCcKoro gnanasoHa. CTyaeHTbl OCBaMBalOT METOANKMA KaYECTBEHHOIO U
NONyKONNYECTBEHHOIO CrneKkTparnbHbIX aHann3oB

KpaTkoe coaepxxaHue (QupoakTtuyeckne eaMHULbI) y4eOHOW ANCLUNINUHDI
Besenerue

OMMWCCUOHHbBIV CNEKTparbHbIN aHanm3

O6opynoBaHune ons NnpoBeAeHUs crekTpanbHOro aHanuaa
KayeCTBEeHHbIN CnekTpanbHbIN aHanus

[Monykonn4eCcTBEHHbIN CnekTpanbHbIM aHanu3s

RN~

PopMmbI TEKyLen aTTecTaummn: nabopatopHblie paboTbl
dopma NpoMeXXyTOYHOM aTTecTauum: 3adyeT

Koabl hopmupyembix (cpopmmpoBaHHbIX) komneteHumn: OlK-1

51.B.01 OCHOBbI TEOPUU MUKPOINEKTPOHHbIX CXEeM

Llenv n 3agaym y4ye6HOM AUCLUNIIUHDbI:
Llenbto ocBoeHus gucumnivHbl siBRsieTcs oopMmnpoBaHne npeacrasneHns o6 ocHoBax no-
CTPOEHUSA, aHanNM3a n CMHTE3a SNEKTPOHHbLIX CXEM B 3rfIeEMEHTHOW ©a3e M3genuin uHTerpanbs-
Hon TexHukn (MAT), a Takke meTofax UX UCNOSb30BaHUSA B yCTponcTBax 0b6paboTkm nHdop-
Maumn.
B pesynbtaTte oCcBOEHMS ANCUMNINNHBI O0YYaOLLNNCA OOSMKEH:

3HaTb: OCHOBbI (PYHKLMOHMPOBAHUSA, MOCTPOEHMS U NPOEKTUPOBAHUS MUKPOSINEKTPOH-
HbIX CXEM;

yMeTb: CUHTE3MpOBaTb MHTErpanbHble YCTPOWCTBA B paMKkax 3ajdaBaeMbix TpeboBa-
HU T3, NCNONb3ys NepenoBble CXEMOTEXHUYECKNE NPUEMbI AS151 JOCTUXKEHUS ONTUMarbHbIX
pe3ynbTaToB,;

BnageTb: HaBblkamu MogenupoBaHna WIOT cpeactBamMmm COBPEMEHHBIX MNAKETOB
CATIP.

KpaTtkoe coaepxaHue (AanaakTuyeckue eanHULbl) y4eOGHON ANCLUMNIIUHDI

OucumnnuHa coctouT 13 wectn pasgeno. Pasgen 1. BBeaeHne. OnekTpoBakyyMHblEe U NO-
nynpoBoaHuKoBble nNpubopbl. Pasgen 2. JInHelHble aNekTpoHHble ycTponcTtea. Pasgen 3.
AHanoroBble MHTerpanbHble cxemMbl. Pasgen 4. NpeumnsnonHsle AVIC. Pasgen 5. N'eHepaTopsbl
anekTpuyeckux curHanos. Pasgen 6. ICTOYHUKM NUTaAHUSA MHTErpanbHbIX CXEM.

dopmbl TEKYLIEN aTTecTauumn: 3awmuTa nabopaTopHblx paboT, KypcoBas paborTa.
dopma NpoMeXKyTOHHOM aTTecTaLun: 3K3aMeH.

Koabl hopmupyembix (ccbopmupoBaHHbIX) komneteHumn: NK-1 MK-2, MK-3
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51.B.02 CneunpakTukym

Llenv n 3apayn yye6HOM ANCLUNIIUHDbI:

Llenb ocBoeHna ancumnvHbl 3akniovaeTcs B oopMmnpoBaHUn MUHUMYMa (OU3NYECKNX,
CUCTEMO-TEOPETUYECKMX U (DAKTUYECKMX 3HAHWUW, KOTOpble AOMMKHbI 0becneynTb BO3MOX-
HOCTb MOHMMAaTb U aHanNM3npoBaTb MNPOLIECChI, NPOUCXOAALNE B PAANOINEKTPOHHBIX Lensix
pasnNUYHOro Ha3Ha4YeHusi, yMeH1e OLEHNBATb BIIMSHNUE HAa HUX KOHCTPYKLUN U TEXHOSOMNN.

B pesynsrate ocBOeHMS AMCUNNNNHBI OByYatoLWMNCs OOMKEH:

3Hamb TeOPETUYECKME OCHOBBI (PU3NKN KonebaHu 1 BOMH, NPUHLNMNLI BO3OY>XAEHNA U
pacnpoCcTpaHeHNss aNeKTPOMarHUTHbIX BOSTH, MeToabl 06paboTkM CUrHanoB, OCHOBHbIE MPUH-
LUNbI, 3aKOHbI MOCTPOEHMUS U (PYHKLIMOHUPOBAHUS SNIEKTPOHHBIX CUCTEM;

yMemb MoSib30BaTbCA OCHOBHbIMWM MeToA4amMu onucaHus konebaTtenbHbIX U BOMHOBbLIX
NpoLUEecCcoB B CUCTEMAX pasfUYHON PU3NYECKOM NpUpoabl, MeETogaMn pacdeTa pagnoTexHu-
YECKUX N 3NEKTPOHHbIX CUCTEM, MOMb30BaTbCSA OCHOBHBIMW MOHATUAMM, 3aKOHAMU U Moae-
NamMu pagnoguankm;

gr1ademb IKCNepuUMEHTarnbHbIMWU MEeToA4aMU UccnenoBaHus KorebaTerbHO-BOSTHOBbIX
cuctem, metogamm ob6paboTkn U aHanmsa aKCnepuMeHTanbHOM N TeOpeETUYEeCKon pagmodu-
31M4€eCKon MHopmMaLmn.

KpaTkoe coaepxaHue (QupoakTtuyeckne eaMHULbI) y4eOHOW ANCLUNNUHDI

OucumnnuHa coctouT M3 wecTtn pasgenos Pasgen 1. CTaunoHapHble napameTpbl U Xapak-
TEPUCTUKN NMHENHBLIX Lenen. MeToabl pacyéTta nuHenHblx uenen. Pasgen 2. lNepexogHble
XapaKkTepuUCTUKM NUHenHbIX uenen. Pasgen 3. YetbipéxnontocHukn. Pasgen 4. Llenu ¢ pac-
npegeneHHeiMn napameTpamu. Pasgen 5. HennHenHble uenu n uenn ¢ nepeMeHHbIMn na-
pameTpamu. Pasgen 6.3nektpnyeckne Lenu ¢ BakyyMHbIMU 3MEKTPOHHbIMKU namnamu. Pas-
aen 7. Qnekrtpuyeckue uenu, cogepxawme TpaHanctopsl. Pasagen 8. OcHoBbl Teopun obpat-
Hon cBA3W. Pasgen 8. 3aBMCMMOCTb NapamMeTpoB TPaH3UCTOPOB OT YacToTbl. Pasgen 9. lNe-
HepaTopbl rapmoHnyeckux curHanoB. Pasagen 10. PenakcaunoHHble reHepaTopbl.

PopMbI TEKYLLEN aTTecTaummn: 3awmrta nabopatopHbix paboT
dopma NPoOMeXYTOYHOM aTTecTauumu: 3adyeT

Koabl hopmupyembix (cchopmmpoBaHHbix) komneteHumn: OlNK-3, MK-1, MK-2, MNMK-3

51.B.03 JdreMeHTHasa 6a3a n NpPoeKTUPOBaHME UHTErpasibHbIX CXeM

Llenv n 3apayn yye6HOM AUCLUNIIUHDbI:

Llenb n3yyeHunsa gucumnnnHbel «neMeHTHasa 6asa n NpoeKkTUpoBaHNE MHTErparibHbIX CXeM»
3aknovaeTca B oOpMMpPOBaHNM KOMMSIEKCa 3HaHMM B 0611acT COBPEMEHHbIX CPeacTB U Me-
TOAOB pa3paboTky Kak oTAeNbHbIX 3arieMeHTOB VIC Tak U 3aKOHYEHHbIX MUKPO3MEKTPOHHbIX
6GroKOB U y3nOoB.

B pesynbTaTte ocBOEHUS AUCUUNNUHBI OBYyYaloLWMACA OOSDKEH:

3HaTb: NpMHUMNbI 1 MeToAbl Bbibopa hopM 1 pa3amepoB 3N1IEMEHTOB COBPEMEHHbBIX MUKPO-
CXeM, cpeacTBa pa3paboTku KOHCTPYKLUUIN NEPCNEKTUBHBIX MUKPOCXEM N OLIEHKM MUX MOKa3a-
Teneun KadyecTBa C y4eTOM OENCTBUSA AeCTabmunmnsnpyowmx hakTopos.

YMeTb: o6ocHOBaTh POPMY OTAENBHBIX ANIEMEHTOB, BbIMOMHATL HEOBX0AUMbIE NPOEKTHbIE
pac4€Tbl KOHCTPYKUUIN, NPUHUMaTb OOOCHOBaHHbIE pPELLEHUS MO KOMMOHOBKE KPUCTansos.
Bnagetb: coBpeMeHHbIMU NoAX04aMN K CXEMOTEXHUYECKOMY 1 TOMOMOrMYyeckoMy aTanam
NPOEKTUPOBAHUA.
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KpaTtkoe copepxaHue y4ebHOM AUCLUNIIUHBI

OucumnnuHa coctouT M3 wectn pasgenoB. Pasgen 1. BeegeHnue. Knaccudukaumss Muk-
pocxem. Pasgen 2. TunoBble anemMeHTbl coBPeMEHHbIX MukpocxeM. Pasgen 3. OcobeHHoCTH
CyOMUKPOHHBbIX anemeHToB. Pasgen 4. Cpeacrtea v maplipyT npoektupoBaHus. Pasgen 5.
CxemoTexHuka umdpoBbIX MUKpocxem. Pasgen 6. CxemoTexHuka 6a30BbIX CTPYKTYpP aHarno-
roebix VIC. Pasgen 7. Tononornyeckasa peannsaumsa CXeMOTEXHUYECKNX PELLEHUN.

PopMbI TEKyLLEN aTTecTaummn: 3awmrta nabopaTtopHbix paboT
Pdopma NPOMEXYTOYHON aTTecTauumm: 3a4eT

Koabl hopmupyembix (cbopmmpoBaHHbIX) komneteHumn: [1K-1, MK-2

51.B.04 OcHOBbI TEXHOJIOrMM NONYNPOBOAHNKOBbLIX NPUOOPOB U UHTErpanbHbIX
cXeM

Llenn v 3apauv yyebHOM AUCLUNIIUNHDI:

N3yyeHne NPUHLMMNOB TEXHOMOMMN N3rOTOBIEHUS Pa3fiMYHbIX KIaccoB U3genuin teepaoTerb-
HOW 3NIEKTPOHMKMN, MAPLUPYTHBIX TEXHONOrMYECKNX NPOLECCOB, LUMPOKO UCMONb3YEMbIX B HUX
TEXHOSIorMyeckmnx onepaunin n obopyagosaHun. JucumnnmHa popmMmpyeT y CTyOeHTOB 3HaHUS
N YMEHWSA, MONE3Hble AONs1 BbINOMIHEHUS KypPCOBbIX M OUNMOMHbIX paboT. [nsa ycnewwHoro
OCBOEHMS AMCUMNNuHbI Heobxoanmo 3HaHme ancumnnuHel 63.B.[1B.6.1 MaTtepuanbl Mukpo-
N HAHOSNEKTPOHUKMN.

B pesynbtaTte oCcBOEHMS ANCUMNINHBI OBYYaOLWNNCS OOSMKEH:

3HaTb: OCHOBHbIE KNaccCbl NOMynpoOBOAHMKOBLIX NPUOGOPOB M MHTErpasibHbIX MUKPOCXEM, OC-
HOBHbIE M BCMOMOraTesibHble Matepuarnbl, MPUMEHSAEMbIe NS UX U3rOTOBMEHUSA, LUMPOKO
NCnonb3yemMble TEXHONOrMYeckme onepaumm n MeToabl NOONepPaUmMoHHOro N3roTOBNEHUS U3-
AennMn MUKPOSNEKTPOHUKN N TBEPLOTESNbHOM 3NEKTPOHUKM, METOAbl KOHTPONSA napamMeTpoB
TEXHONOIrMYEeCKNX onepaunin.

YMEeTb: yCTaHaBNMBaTb 3aBUCUMOCTb KOHTPOSbHbIX NapaMeTpoB TEXHONOMMYeCKUX onepawmm
OT NX PEXNMOB; N3MEPSATb, PACCUNTbIBATb, KOHTPONNMPOBATb OCHOBHbIE NapamMeTpbl TEXHOMO-
rMYecKknx ornepauunn; CoCTaBrisATb TEXHOMOMMYeCKMe MapLUpyTbl U3roTOBIIEHUSA N3Oennin MUK-
PO3IEKTPOHUKM.

BNnageTb: CBEAEHUSAMWN O TEXHONOMM U3roTOBIEHNA MaTeEpPUarioB U 9fIEMEHTOB 3NIEKTPOHHON
TEXHUKM, 00 OCHOBHbIX TEHAEHUNAX Pa3BUTUS ANEKTPOHHOW KOMMOHEHTHOW 6a3sbl.

KpaTkoe copepxaHue (AuAaKkTnyeckme equHULbI) y4eO6HOM AUCLUMNINNHBI

OucumnnuHa coctouT n3 aesatn pasgenos. Pasgen 1. BeegeHne. OCHOBHble TEPMUHBLI U
MNOHATUA B 0OnactM TEXHOMNOrMn MpPOU3BOACTBA M3OENUA TBEPOOTENbHOM 3NEKTPOHUKN.
Knaccudurkaumsa n OCHOBHble 3Tarnbl TEXHOMOMMU U3roTOBNEHUS UHTErpasibHbIX MUKPOCXEM.
Pasgen 2. MexaHun4yeckaa obpaboTka MoOnynpoBOAHUKOBLIX WU OUANEKTPUYECKUX MaTepua-
nos. WnudgoBaHne n nonupoBaHue NONynpoBOOHUKOBLIX MatepuarioB. TpasrneHue nosny-
npoBoAHUKoB. OCHOBHbIE MOHATUSA, cnocobbl TpaBneHus. Pasgen 3. OuddyanoHHble npo-
Leccbl B nonynpoBogHukax. Pacnpegenenune npumecu npu anddysmmn. Cnocobel nposeae-
HUA oM Py3moHHbIX npoueccoB. Pasaen 4. Metogbl anutakcManbHOro HapaiwuusaHus lNony-
YyeHue anuTakcuanbHbix reteponepexonoB. O6opyaoBaHue ONs ANUTAKCUANbHOrO Bbipallm-
BaHNA nneHok. CpaBHeHWe rasoTpaHCNOpTHON, xugkodgasHon, MOC-ruapngHom n Moneky-
napHon anutakcuu. Pasgen 5. OnekTpoHHO-UOHHasa TexHonormnd. [leekTbl, BHOCUMbIE dMek-
TPOHHO-MOHHOM 06paboTkon, ux yctpaHeHune. Pasgen 6. Cnocobbl hopMMpoOBaHUSA TOMOMO-
mn UMC-cTpykTyp. lNpoekunoHHasa otonutorpadus, aNeKTpoHHO-Ny4YyeBas nutorpadusa mn
peHTreHonutorpadua. dotopesnctol. PoTowabnoHbl. [JedekTbl MUKPOCXEM, CBSI3aHHbIE C
nutorpadgudecknmmn npoueccamu. Pasgen 7. Cnocobbl NOfyYeHUs TOHKUX NSIEHOK B TEXHO-
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norun NC. CosgaHune HeBbINpAMASOLWMX (OMUYECKNX) KOHTakToB. CO3a4aHne TOHKOMSEHOoY-
HbIX NMacCUBHbIX anemMeHToB. Pasgen 8. [Ananektpuyeckne NneHkn B TEXHOMOrMM TBEPAOO-
TenbHon anekTpoHuku. [lonyyenne MAM-ctpykTyp. KomnnumeHTapHble napbl MOII-
TpaHaucTopoB. Pasgen 9. Cbopka n ucnbiTaHme nsgenuim TBepaoTeNIbHOM 3NEKTPOHUKN.

PopMbI TEKyLLEeN aTTecTauumum : 3awmTta nabopatopHbix paboT.
Pdopma NPOMEXyTOYHON aTTecTaLunmn: 3a4eT C OLEHKON.

Koabl hopmupyembix (ccbopmmpoBaHHbIX) komneTeHumn: MK-1, MK-2

51.B.05 dusnyeckme oCHOBbl HAHO3NEKTPOHUKHU

Llenn v 3apauv y4ebHOM AUCLUNIIUHDI:

Llenb gmcumnnnHel COCTOUT B (DOPMUPOBAHUN CUCTEMATUYECKUX 3HAHUW U (PyHOAMEHTarb-
HbIX NMPUHLUUNOB, ONPeaensatoLWnX CTPYKTYPY KBAHTOBbIX HU3KOPa3MepHbIX CUCTEM, a TaKKe B
N3y4YeHUn ABNEHUN N NPOLLECCOB B HAHOCTPYKTYpax, NCMOMb3YyoLWKnXcsa npu paspaboTtke ane-
MEHTOB 1 NPUBOPOB HAHOINEKTPOHUKK. [1pn n3yvyeHumn Kypca CTaBATCca cregylowme OCHOB-
Hble 3aJadn: nonyyvyeHue npeacTaBrieHnn 0 (OU3NYECKNX naesx 1 NPUHLMNax CoBPeMEHHON
HaAHO3MEKTPOHUKM; (POPMUPOBAHNE KOMMIIEKCA TEOPETUYECKNX 3HAHUN O (PU3NYECKNX CBOU-
CTBax HAHO3MNEKTPOHHbIX CUCTEM, BaXXHENLLMX PU3NYECKUX MpoLieccax U SIBNEHUSX, COCTaB-
naWmx dyHa4aMeHTanbHy0 OCHOBY HAHOJMEKTPOHWMKW; 3HAKOMCTBO C CYLLIECTBYHOLNMU MO-
AensiMun, TeopusMn pasnmyHbiX U3nN4ecknx iBIieHNN N OCHOBHBIMKW 0BnacTaMn NpUMEHEHNS
HaHO3NEKTPOHHbIX CTPYKTYP.

KpaTkoe cogepxaHue (AMAaKkTnyeckme eguHULbI) y4eOHOM AUCLUMNINNHBI

[vcumnnuHa coctont U3 BocbMK pasgenos. Pasgen 1. BeBegeHne. PasamepHoe KBaHTOBaHuMeE.
OCHOBHbIE TUMbl HAHOCTPYKTYP U UX KBAHTOBO-MexaHuyeckme mogenn. KBaHToBbI KOHGam-
HMEHT M pa3MepPHOCTb 3NEKTPOHHON cuctemMbl. PasmepHoe KkBaHTOBaHWe. YcnoBust Habnto-
AEHUS KBaHTOBO-pa3MepHbIX 3 deKTOB. AneMeHTapHble HaHOCTPYKTYpbl: KBAHTOBbIE SIMbl,
KBAQHTOBblE HUTU, KBAHTOBble TOYKW, MONYNPOBOAHUKOBbIE CBEPXPELUeTKM U UX KBAHTOBO-
MexaHuveckune mogenu. Pasgen 2. OnekTpoHHbIE CBOMCTBA KBAHTOBbLIX HAHOCTPYKTYP. OHep-
reTU4eCcKUn CnekTp 1 BONHoBble PyHKUuK asymepHoro (2D), ogHomepHoro (1D) n Hyrnbmep-
Horo (OD) anekTpoHHOro rasa. OnucaHne 3NeKTPOHHLIX COCTOSIHUA MEeTOAOM OornbatoLlen.
OCHOBHbIEe TUMbl U SHEPreTU4ECKNn CNekTp ceepxpelletok. MoaynvpoBaHHOe nernpoBaHue.
[Monesble TPaH3MUCTOPbI HA ANEKTPOHAX C BbICOKOW MOABMXHOCTLIO. CTaTUCTMKa HOCUTENEN
3apsga B cMcteMax MoHWXKEeHHOW pasmepHoCcTU. PasmepHas ocumnnaumst NNoTHOCTU KBAHTO-
BbIX COCTOSIHUM U dom3nyeckmux ceBouctB 2D- anekTpoHHoro rasa.. Pasgen 3. KuHetuyeckue
adpdpekTbl B HAHOCTPYKTypax; KBaHTOBbIM adpdpekT Xonna. KuHeTuyeckue siBNeHWa B ABY-
MEpPHbIX CTPYKTypax n ceepxpelleTtkax. KsaHtoBaHue JlaHgay n ocumnnauum Banbe - LTap-
ka. LlenouncneHHbi kBaHToBbIN achdpekT Xonna (LUK3X). Ycnosua HabnogeHmsa n pesynbTa-
Tbl 3KCnepuMeHTa. lNposBneHne MMpoBbIX NOCTOSIHHBIX (€, h). DddekTbl nokanmsaumm n nx
ponb B LUKOX. AprymeHTbl JlacbnunHa. JpobHbin KBaHTOBLIN adhdhekT Xonna n ero nHrepnpe-
Tauma. CTpykTypa KBAaHTOBOW >XMAKOCTU KaK OCHOBHOMO CUSIbHO KOPPENMPOBaHHOIO COCTOSA-
HUA OBYMEPHOro 3SIeKTPOHHOrO rasa B CUIIbHOM MarHWTHOM MOfie U CBOWCTBaA e€e 3rieMeH-
TapHbIX BO36YyxaeHun. [ApobHble 3apsabl U KOMNO3UTHblE pepMuoHbl. Pasgen 4. HTepde-
PEHUVOHHbIE U  Me3ocKonuyeckne apdekTel B HAHOCTPYKTYypax. bannuctnyecknn tpaHc-
nopt. Mesockonnyeckme CUCTEMbI. TpaHCNOPT HOCUTESNEN B Y3KMUX KaHanax n KBaHTOBaHue
npoBoAUMOCTU. KBAHTOBbLIN TOYEYHbIA KOHTAKT. POnb KOHTaAKTOB ANA HAHOCT-pyKTyp. KBaH-
TOBO-UHTEPMEPEHLUMOHHbIE  SIBNEHNA U y4yeT Mesockonudecknx addgekto. ban-
nucTudeckmn TpaHcnopT. [pubopbl Ha ocHoBe GannucTuyeckoro TpaHcnopta. Pasgen 5.
OnTnyeckne CBOMWCTBA KBaHTOBbLIX HaHOCTPYKTYp. [eTeponasepbl Ha KBAHTOBLIX siMax W
KBaHTOBbIX TOYKax. OnNTuMKa KBaHTOBLIX CTPYKTYp. BepoAaTHOCTb nepexopda B none anekTpo-
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MarHUTHOW BOsi-Hbl. [paBuna otbopa. Bo3aMOXHOCTb ynpaBneHns onTu4eckMMmn napameTpa-
MU B LUMPOKMUX npe-genax. POTOHHble KpucTansbl. Bo3MOXHOCTb peanusauum nasepHon re-
Hepauunn B HENpepbiB-HOM pexuMme Mpu KOMHaTHOW TemnepaTtype. KackagHble nasepbl Ha
MEXOY30HHbIX nepexogax B CUCTEME KBAHTOBbIX IM M KBAHTOBbLIX TouyeK.. Pasgen 6. Peso-
HaHCHOe TyHHenupoBaHue K nNpu-6opbl Ha ero ocHoBe. BbiBog ycrnoBun ons peanusaumm
TYHHENMPOBaHUS C €OUHUYHOW BEPOATHOCTbID. OPAEKT PE30HAHCHOrO0 TYHHENMpPOBaHUA B
AByx0apbepHOW CTPYKType C KBAHTOBOM SMOW M B MHOrobGapbepHbIX KBAHTOBbIX CTPYKTypax.
BAX aByx- n MHorobapbepHbix CTPYKTyp. Npnbopbl Ha OCHOBE Pe30HaHCHOro TYHHeNupoBa-
Hua. Pasgen 7. TyHHenupoBaHME B YCNOBUSX KyrnoHoBckon 6rokaabl. OQHOSMNEKTPOHMKA.
3annpaHue TYHHENbHOro TOKa 3a CYeT YBEeNUYEHNA KYSIOHOBCKOM 3HEPrun cUCTeMbl Npu 4o-
©aBneHnn ogHOro anekTpoHa. Ycnosus HabnogeHnsa agpdekra. BAX aCMMMETPUYHOrO TyH-
HenbHOro KoHTakTa 6e3 3aTBopa. MexaHuam obpasoBaHusa cTyneHen. OOHOSNEKTPOHHbLIN
TPaH3UCTOP. YCTPOMUCTBA Ha OCHOBE OLHOJNEKTPOHHbLIX TPaH3UCTOPOB. HOBblEe TUMNbI dnek-
TPOHHbIX cxeM. Pasgen 8. MarHuTHble HaHOCTPYKTYpbl. CnMHTPOHKKA. NepcnekTuBbl HaHO-
3NEKTPOHUKKN. [MraHTCKoe MarHeToCONPOTUBMEHNE HAHOCTPYKTYP, COCTOSALLMX U3 vepeayto-
LLIMXCA MarHUTHbIX U HEMArHUTHbLIX CMOEB; 9NIeMEHTbl 3anncu, XPaHeHUs U CYUTbIBAHUSA UH-
hopmaumm. VIHXKeKUNsS CMMHOBBLIX TOKOB Kak OCHOBa HOBOrO Krnacca npubopoB; KBAHTOBLIN
KoMnbloTep.

PopMbI TEKyLLEN aTTecTaLlMmn: onpoc.
Pdopma NPOMEXyTOYHON aTTecTaLunmn: 3a4eT.

Koabl hopmupyembix (cchopmmpoBaHHbIX) komneTeHuun: OlK-3, MK-3

51.B.06 MukpocxeMoTexXHUKa

Llenu n 3apayun yue6HOM AUCLUNIIUHDbI:
Llenbto ocBoeHUsa ancunnnuHbl aBnsetTca oopMmMpoBaHue npeacrtasneHnss o6 ocHoBax no-
CTpoeHus1, PYHKLMOHMPOBAHNSA, U MeTodax NpoekTupoBaHusa ungposbix MC, HayunTb aHa-
nn3npoBaTb UX CTPYKTYPY, BbINOSMHATL CUHTE3 LUN(PPOBLIX aBTOMATOB N0 3a4aHHOMY fnorndye-
CKOMY OMUCaHUI0 UX NOBEAEHUS W MUCMOMb30BaTh LUNMPOBbLIE TEXHONOMMN ANS peanu3auun
MUWKPO- M HAHO3NEKTPOHHbIX BbIYNCIIUTENBHbIX YCTPOUCTB.
B pesynbTate ocBOEHUS AUCUUNNNHBI OBYyYaoLWMACA OOSDKEH:

3HaTb: fOrMYeckne uU CXeMOTEXHUYECKME OCHOBbI LIM(PPOBbLIX TEXHOMOMMW, MeTonbl
ONUCaHUsA PEXUMOB OYHKLNOHNPOBAHMUS FTOrMYECKNX SNEMEHTOB N (PYHKLMOHANbHbIX BOKOB
LUPOBLIX YCTPOMCTB, a TakKe OCHOBHbIE MPUEMbl UX CXEMOTEXHUYECKOW pennsaunm;

yMeTb: UCMOMb30BaTh KapTbl MUHTEPMOB AN MUHUMMU3ALUN NOTMYECKUX BbIPaXEHWUN,
BbINOSMIHATL ONTUManbHOE NPOeKTMpoBaHne (PyHKUMOHanNbHbIX 6rokos LIY K- n MN-Ttuna, uc-
nonb3oBaTh CroBapHble NpeobpaszoBaHUs NPy NOCTPOEHUU LM POBLIX aBTOMATOB;

BNageTb: HaBblkaMu BbIOOpa U NOCTPOEHUST ONTUMAsbHbIX CTPYKTYPHbIX cxemM LY npu
BbIMOSIHEHUKN 3a4aHHbIX TpeboBaHmun T3.

KpaTkoe copepxaHue (AuAaKTnyYeckme equHULbI) y4eO6HOM AUCLUMNINHBI

OuncumnnuHa coctonT 3 wectu pasgenos. Pasgen 1. BeegeHne. OcHoBbl ByneBon anrebpbi.
Pasgen 2. Tunbl n napameTpsbl fiorndeckux anemeHtoB. Pasgen 3. LindpoBbie CTpyKTypbl
KombuHauunoHHoro tuna. Pasgen 4. LindpoBble CTPYKTYpbl NOCNeaoBaTenbHOCTHOrO Tuna.
Pasgen 5. 3anomuHatowme yctponctea. Pasgen 6. MnkponpoLecCopHble CUCTEMBI.

PopMbI TEKYLLEN aTTecTaummn: 3awmrta nabopatopHbix paboT
dopma NPOMeXYTOYHOM aTTecTaLmm: 3a4eT C OLLEHKON.

Koabl hopmupyembix (cchopmmpoBaHHbIx) komneteHumn: MNK-1, MNMK-2
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51.B.07 KomMmnbloTepHoe MogenmpoBaHue B MUKPOINEKTPOHUKE

Llenn v 3apauv y4ebHOM QUCLUNIIUHDI:
Uenbto gaucumnnuHel KomnbloTEpHOE MOAENUPOBAHNE B MUKPOINEKTPOHMKE SBRASETCS MOo-
nyyYeHue ctygeHTamMmm Heob6XoaUMbIX 3HAHUN U HABBIKOB B NMPUMEHEHUN KOMMbIOTEPHbIX TEX-
HOMorMn Npu  PoOpMUPOBaHUN NPEACTaBAEHUA U 3HAHUK O MeToAax MaTeMaTU4YeCcKoro Mo-
AEnMpoBaHnsl NPOLIECCOB B MUKPOINEKTPOHMKE, NPUHLUMNAX NOCTPOEHNSA U DYHKLMOHMPOBa-
HUS1 CUCTEM MaTEMaTMYECKOro MOAENMPOBaHUS (PU3NYECKNX U TEXHOSOrMYECKMX NpoLec-
coB. OCHOBHOM 3agaden crneukypca sIBMsIETCA YCBOEHME CTyAeHTaMu MEeToAonorun marte-
MaTU4YECKOro MOAENMPOBAHUSA, METOAUKM NOCTPOEHUA MOAEeNen pasnnyHbiX OU3NYECKUX U
TEXHOJTOrMYECKMNX MPOLIECCOB N CUHTE3a CIOXHbLIX MaTtemaTUdeckux moaernen Ha 6ase ane-
MEHTapHbIX MOAENEN.
CTyaeHTbl AOMKHbI OblTb FOTOBLI UCMOMb30BaTh MOSTyYEHHbIE B 3TOW 0Bnactu 3HaHus, Kak
NPU N3YyY4EeHUU CMEXHbBIX OUCUMMNIMH, Tak U B NpodeCcCMoHanbHON OeaTenbHOCTU, B YaCTHO-
CTW NpW NPOEKTUPOBAHUN, peannsaunm 1 NPUMEHEHNN N3OENTUA MUKPOINEKTPOHUKMN.

3agayun ANCUMNIINHGI:
N3y4eHNe OCHOBHbIX (PU3MYECKMX SABMEHUM, MUCMNOSb3YEMbIX B Mpoueccax PoOpMUpoBaHUS
9NIEMEHTOB MHTErpanbHbIX CXeM, MPUHLMMIOB YNCNIEHHOIO MOAENNPOBAHMNSA TEXHOMOMMYECKNX
NPOLECCOB N MaTEMATMYECKMX MOAESEN OCHOBHbBIX TEXHOOMMYECKMX OnepaLmi;
dopmMmnpoBaHue 3HaHuin B 0651aCTN AOCTUMXKEHNA OTEYECTBEHHOM U 3apyOeXXHON HayKn U Tex-
HWKM B 0611aCT MOAENMPOBaAHMS TEXHOITOIMYECKNX NPOLIECCOB MUKPOINEKTPOHWUKN;
dopmMMpoBaHME HABbLIKOB MO NPOBEAEHUID YMCIIEHHONO MOAENMPOBaHUS npoueccoB hopmMu-
POBaHNSA OCHOBHbLIX MOMYNPOBOAHUKOBbLIX CTPYKTYP, TEXHOSIOrMYECKMX MapLUpyToB WU OT-
AerbHbIX TEXHOSOrMYeckMx onepauun, aHanmsy, cuctematmsauum n oboodLLeHno NonyyeH-
HbIX pacYeTHbIX JaHHbIX, MOArOTOBKN MaTepmanos A9 COCTaBNEeHUS OTYETOB;
OCBOEHME Ha MpakTuke MeToaoB pa3paboTkm U uccrnegoBaHUs TEXHOMNOrMM Npou3BOoACTBa
n3gennin MMKPOINEKTPOHMKM Ha Base NporpaMMHbIX CPenCcTB MaTemMaTU4YecKoro Moaenupo-
BaHWS1 TEXHONOMMYECKNX NPOLECCOB N COBPEMEHHbBIX KOMMbIOTEPHLIX TEXHOSTOMNNA.

KpaTtkoe coaepxaHue (AnaakTuyeckue eaAnHULbl) y4eOGHON ANCLMNIIUHDI

OucumnnuHa coctouT 13 natu pasgenos. Pasgen 1. NpuHUMNBI KOMNBIOTEPHOTO MOAENUPO-
BaHNA B MUKPOSNEKTPOHMKe. Pusmyeckoe n matemaTnyeckoe MoaenmpoBaHuMe npoLeccoB
B MUKPOINEKTPOHUNKE KaK UHCTPYMEHT onTuMmusauun napameTtpoB UC un dyHoameHT cospe-
MEHHbIX KOMMbIOTEPHbLIX CUCTEM KOMMBLIOTEPHOrO MOAENMPOBaHUSA B MWUKPOINEKTPOHUKE.
Pasgen 2. KomnbloTepHOoe ModenupoBaHMe npouecca TePMUYECKOro OKUCNEHNUS U cerpera-
Uun npumecen npu okncrneHnn. KnHetnka tepmmyeckoro okucrneHus. OgHomepHass Moaenb
Ouna-IpoyBa. Mogenb Maccyna. 3aBUCMMOCTb NapamMeTpoOB OKUCNEHUS KPEMHUSA OT PeEXU-
MOB W napameTpoB noasioxek. OkucneHve nonvkpeMHusa. KomnbioTepHoe MoaenvpoBaHue
noKanbHOro okucneHus. MogennpoBaHue CTPYKTYpbl «NTUYMIA KNoB». KoMnbloTepHoe Moae-
nupoBaHue cerperauun npuMmecu Ha rpaHuue pasgena SiO2-Si Pasgen 3. MogenupoBaHue
npouecca Tepmuyeckon auddysnn. YpasHeHus anddysmm duka. AHanMTnyeckme metoapl
pacyeTa AMdPY3NOHHBIX Npodunen Ha OCHoBe BTOpOro ypaBHeHua duka. Aunddysus B
HeorpaHM4YeHHOM Terne C NPou3BOSbHLIM HayarnbHbIM pacnpegeneHnem npumecu. Komnbto-
TepHoe mogenuposaHue auddy3nn B NONyorpaHUYEHHOM Tene C oTpaxarwLlen n cBa3biBa-
owen rpaHnuamu. Ouddysmna n3 noCcTosaHHOro (6eCKOHEYHOro) MCTOYHMKA B NOSTyorpaHu-
YyeHHoe Teno. Anddysns 13 cros KOHEYHOM TOSLWMHBI C OTpaXKaloLwen rpaHuLen u paBHO-
MepHbIM HavanbHbIM pacnpegerneHnemMm npumecu. Anddysnsa n3 6eckoHe4YHO TOHKOro Cros
3alaHHOW MOLLHOCTM B MnofnyorpaHudyeHHoe Teno. Ouddysna n3 npuMmecHoro crios c
HavanbHbIM erfc-pacnpegeneHnem. KomnbioTepHoe mogenuposaHue anddysmm ns orpaHu-
YeHHOro TBepJoro Teria co CBA3bIBAKOLLMMU rpaHULaMU Npy paBHOMEPHOM Ha4vanbHOM pac-
npegeneHnn npumecun. Anddyana B orpaHMYeHHOE Teno U3 NOCTOSAHHOro (6eCKOHEeYHOro)
NMCTOYHUKA. KOMMblOTEPHOE MOAENUPOBaHME MHOrOMepHbIX 3agad auddysun npumecu B
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TBepaom Tene. Ouddysmsa nog kpam OKMCHOWM Mackum, andpdysusi yepes Lieflb B OKMCHOMN
macke. Ouddysna yepes npsiMOyroribHOe OKHO B MPSIMOYrofibHOM Macke. AHanutudeckas
mModenb ANpdy3nMoHHOro nepepacnpenernieHns B okucnuTernbHon cpege. KomnbroTepHoe
MoAenupoBaHue 3agad anddysmm B MHEPTHOW U OKUCINTESNTbHOW cpefax MeToO4OM KOHeu-
HbIX pasHocTen. MeToabl annpokcMMaunm BTOPOro ypaBHeHus duka, rpaHUYHbIX U Havanb-
HbIX ycrnosun. Pasgen 4. KomnboTepHoe mMoAenvpoBaHue MOHHOW mmnnaHtauun. OCHOBBbI
Teopun JILWLI. BHepreTnyeckme noTepu YCKOPEHHbIX MOHOB B amMOpPdHOM TBEPAOM Tene.
CpegHui nonHbii npober, cpeaHnin HopmarnbHbIM Npober 1 cTparriuHr HopMansHOro npobde-
ra YCKOPEHHbIX MOHOB B TBepAoM Tene. MogenupoBaHne ogHOMEpPHbIX pacrnpeaeneHnin noH-
HO-MMMNJIaHTMPOBaHHbIX NpUMecen B 0gHOPogHOM amopdHon muweHn. Metoa MonTe-Kapno.
MeToa KnHeTnyeckoro ypaBHeHust bonbumaHa. layccoBckme pacnpegeneHus: ycedeHHas u
HeyceyeHHas rayccmanbl. ConpsbkeHHasa rayccmaHa. Pacnpepenenve Nupcon-4. Komnbto-
TepHoe MoaenupoBaHue pacnpefeneHuin MOHHO-UMNNAHTUPOBAHHLIX NPUMECEN B pas3opu-
€HTMPOBAHHbIX KpUCTanmn4ecknx MmeHsax. KomneoTepHoe MoaenMpoBaHMe MHOrOMEpPHbIX
3afad pacnpeneneHnin NOHHO-MMMMNAaHTUPOBAHHbLIX NpuMecen. NMocTpoeHue pacnpeneneHum
MOHHO-UMNIAaHTUPOBAHHbBIX MPUMECEN B MHOFOCHOWHBIX CTPYKTypax. KomnbioTepHoe moae-
nupoBaHue AnddY3MOHHOro nepepacnpeneneHnss MOHHO-UMMNNAHTUPOBAHHbIX NPUMECEN.
Pasgen 5. KomnbloTepHble MeToAbl MOAENMPOBAHUS ANeKTpoduanyeckmnx napameTtpos. Me-
TOAbl MOOENMPOBaHNA pacnpeneneHni TENNOBbIX, ANEKTPOCTAaTUYECKNX, SNEKTPOMArHUTHbIX
n gpyrnx nosnen. KomnbloTepHble METOAbl pacyeToB NapamMeTpoB ANPPY3NOHHBLIX CTPYKTYP.
KomnbloTepHble MeTOAblI pacyeToB NapaMeTpoB MOHHO-MMMAHTUPOBAHHbIX CTPYKTYP.

PopMbI TEKYLLEN aTTecTauun: 3awmra nabopatopHbix paboT
dopma NPoMeXyTOYHOM aTTecTaummu: 3adyeT

Koabl hopmupyembix (chopmmpoBaHHbix) komneteHummn OlK-3, MK-3

51.B.08 3nekTuBHbLIE ANCUUNIIMHLI N0 (bU3NUYECKON KyNnbType U cnopTy

1. Uenu u 3apaym yye6HON AMcUMNNUHBI: ucumnnmHa cogepXxut oopMmmpoBaHue pusm-
YeCKOW KynbTypbl JIMYHOCTU U CNOCOBHOCTM HaMpaBfiEHHOro MCMOSIb30BaHUA MEeToO0B U
CpeacTB M3NYECKOM KynbTypbl U cnopTa ana obecneyeHns nosHOLEHHOW COLManbHON 1
npodeccmoHanbHoOM OesaTenbHOCTI.

Lenb y4yebHOM ancumnnmnHbl — GOpMMpPOBaHNE PU3NYECKON KynbTypbl IMYHOCTM U CMO-
COBHOCTWN HanpaBrneHHOro MCNosib30BaHMS MeTOOO0B U CPeacTB (PU3MYECKON KynbTypbl U
crnopTta anga obecneyeHnss NOMHOLEHHOW coumanbHOM U NpodecCcMoHanbHON AesaATenbHO-
CTW.

3apgaum y4yebHOM AMCUUNINHBI:

- obecneyeHne NOHUMaHUA Ponn PU3NYECKON KynbTypbl B pa3BUTUM NINYHOCTU N NOATOTOB-
Ke ee K npodeccrnoHanbHon OeaTenbHOCTH.

- (bopMmnpoBaHMe MOTUBALMOHHO-LEHHOCTHOIO OTHOLLEHMUS K (PU3MYeckon KynbType, ycTa-
HOBKW Ha 340POBbIN CTUMb XXWN3HW, NOTPEOHOCTN B perynsipHbiX 3aHATUSAX (PU3NYECKUMU
yrNpaxXHEHUSMU U CIIOPTOM.

- cnocobcTBOBaHWE aganTtauuMyM OpraHu3ma K BO3L4EWCTBUMIO YMCTBEHHbIX U (PU3NYECKUX
Harpy3ok, a Takke paclUMpPeHUd PYHKLUNOHAaNbHbLIX BO3MOXHOCTEN (PU3NONOrMYEeCcKNX cu-
CTEM, MOBbILIEHNIO COMPOTUBNAEMOCTN 3aLUUTHBLIX CUIT OpraHn3ma.

- oBnageHne MeToaukon hopMmMpoBaHNS N BbINOMNHEHWUST KOMMMEKca ynpaxXHeHU 03400pOBU-
TENbHON HaNpPaBfEHHOCTM AN CaMOCTOATENbHbIX 3aHATUN, cnocobamMy CamMOKOHTPONSA
NPV BbIMOMTHEHUN (PU3MYECKUX HArpy30K pasfUYHOro xapakrtepa, npasunamu fmnMYHON rn-
rMeHbl, pauMoHanbHOro pexuma Tpyaa u otablixa.

KpaTkoe copepxaHue (AnaakTuyeckue eaAMHMULbI) y4eOHON ANCLMNNMUHbIL:
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Obwedunsnyeckas nogrotoeka. Metogmyeckne OCHOBbI OBlAaAEHUS YMEHUSIMWN N HaBbIKaMu
TEXHVKN B OTAENbHbIX Buaax crnopTa.

lMpodeccmoHaneHo-NpuknagHas omsndeckas NoaroToBka.

JlerkoaTneTnyeckasi NnogrotToBka

CneuunanbHas gumanyeckasi NOAroToBka (3aHATUSA NO BUAam crnopra)

dopma TeKyLuen aTrecTaymu: coadya HopmaTMBOB
dopmMa NpoMeXXyTO4YHOM aTTecTauuu: 3adeT

51.B.[1B.1.1 lMporpammupoBaHne MUKPOKOHTPOJIIIEPOB

Llenu n 3apayn yye6HOM ANCLUNIIUHDbI:

OucumnnuHa bopMmmnpyeT y CTYAEHTOB 3HaHUS U YMEHWs, NOoMe3Hble ANS OCBOEHUS AUCUM-
nnuHbl 63.B.0.9 MukpocxemMoTexHWKa, a Takke Npu BbIMOSIHEHUM KYPCOBbLIX U OUMOMHbIX
pabotr. [Ons yCnewHoro OCBOEHMS AUCLMNIMHLI HeobXoauMO 3HaHWe OUMCUMUNIUHBI
B63.B.0[1.7 OcHOBbI TEOPUM MUKPOSINEKTPOHHBIX CXEM.

Llenbto ocBoeHusi  ydyebHOMm  aucumnnuHbl «MporpamMmmpoBaHne MUKPOKOHTPOSIIEPOB»
aBnseTca gopMmpoBaHne KoMmnetTeHunn y 6akanaBpoB U rOTOBHOCTU OoBy4aemMoro K Bbl-
MNOMHEHNIO pPasfNyHbIX BWOOB NPOGECCUOHANbHOW AeATEeNbHOCTU

KpaTkoe coaepxxaHue (QupoakTtuyeckne eaMHULbI) y4eOHOW ANCLUNNUHDI

BBeneHue B nporpammMmmpoBaHne MUKPOKOHTPOMNEPOB.

O6meH AaHHbIMM B MUKPOKOHTPOIMEPHbIX cuctemax. NporpammHo-annapaTtHble cpea-
CTBa MWKPOKOHTPOSINEPHBIX cucTeM. AgpecHoe npocTpaHcTBo. Flash-namsate nporpamm.
O3Y. lNepudgepuniiHble moaynu. Pernctpbl cneynanbHoro HasHavyeHus. 16-paspsgHein RISC
LUM. Pexumbl agpecaumn. Cuctema komaHa. Kontponnep DMA. O6paboTka npepbiBaHWA.
MpUHUMNBI NOCTPOEHUS YCTPOUCTB C HU3KMM aHepronoTpebneHmem.

CoeguHeHve ¢ gatymkamn omsmyeckmnx BennyuvH. Lindposele Bxoabl/Bbixogbl. Opra-
HM3aumsa obMeHa gaHHbIMKM Yepe3 napannenbHyto wuHy. MNogknoveHne XKKW, anroputm
nHUUManusauuu, gpamsep. CoeguHeHMe C BHELWHUMU YCTPOMCTBaAMM 4Yepes nocneno-
BaTenbHbIN nHTEepdenc USART. lNpeobpasosatenin  UART/USB/POL. Cxembl
NOAOKIYEeHUs N 0cobeHHOCTN ncnonb3oBaHus. lNocnegoBatensHas wuHa 12C. Pacwmpexne
noptoB BBoAa/BbiBoga. Ctpyktypa PCA9538, cxema nogkntodeHus, apansep. CoeaunHe-
Hne embedded-cuctem c |IP-cetamu. Apxutektypa wmogyna I[IM7010a pgna annapat-
HoW peanu3aunsa cteka npotokonoB TCP/IP. MNMoakntoveHne MoAayns [IM7010a K
MuKpokoHTponnepy MSP430F1611. Pexxum npsaMon 1 KOCBEHHOW  LUMHbI, NOAKMYEeHUe
no npotokonyl2C. lporpammMHbIi ApanBep Ans obMeHa AaHHbIMW MO JIOKanbHOW CEeTH
Ethernet.

Lndposble gatumkm tTemnepatypbl TMP275 n ocBelieHHoctn TSL2561T. MpuHumn pa-
0O0Tbl, BHYTPEHHASA OpraHM3aLms, CXeMbl MOAKMOYEHUS, NporpaMMHble AparBepbl. AHanoro-
Bble gaTtumnku. ALM12. Beibop aHanoroBoro nopta. 'eHepaTop OnoOpHOro HanpsbkeHusi. Pe-
Xnmbl npeobpasosanmi AUIM12. OJatumk Toka INA139, pgatuuk BnaxHoctn HIH4000. MNpun-
uun paboTbl, BHYTPEHHAA OpraHu3aumsi, CXembl MOOKIOYEHUs, NpOorpamMMHblie ApanBepsbl.
Mcnonb3oBaHne komnapatopa n Tanmepa anga pabotbl C pe3nCTUBHbIMU JaTynkamun. PyHk-
uMoHMpoBaHme Tarmmepa A. Bblbop MCTOYHMKA TaKTUPOBaHUA. YNpPaBreHUe pPexMmom Tau-
mMepa. bnokun 3axsaTta/cpaBHeHUS.

®dopMbl TeKyLLer aTTecTalumn: NpakTUYeckme 3agaHuns
dopma NpoMeXyTOUYHOM aTTecTauuu: 3adeT

Koabl hopmupyembix (cchopmmpoBaHHbIX) KOomneTeHuun: MNMK-1
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51.B.[1B.1.2 HenpoHHLIe ceTn

Llenv n 3apayn yye6HOM ANCLUNIIUHDbI:
Llenbto ocBOeHMsA OucuMnnHbl aBndeTca (OpMUPOBaHME MpeAcTaBneHna O MeTogax
MOOEenMpoBaHnA, NoCTpPOEHUS n  obydeHnsa NHC, nokasatb  MpeunmyLlecTBa
HENPOKOMMBLIOTEPOB MPX  PELLUEHUN MNIOXO OopManu3yemblX U IBPUCTUYECKUX 3ajad,
BbISIBUTb @aHasnormo pyHKunoHanbeHblx Bo3moxHocTen MHC n yenosedeckoro moasra.
B pesynbTtaTte oCBOEHMS ANCUMNNNHBI O0YYaOLLNNCA OOIMKEH:

3Hampe: MeToabl mMmogenuposaHus wn  obyyeHus WHC, ocHOBHble KaTeropuu
pelaemMbiX 3agad, a Takke BO3MOXHOCTM COBPEMEHHbIX HEMPONaKeToOB MPU MOCTPOEHUM
HEMPOHHbIX CEeTEN;

yMemb: NpOn3BOAUTbL ONTUMAanbHbIN BbIOOP HEWpPOCETEBbLIX NapagurMm Ans
peleHnss NoCTaBNeHHbIX 3a4av;

grademsb: HaBblkamMn npoekTnpoBaHua ctpyktyp WMHC npu peweHnn 3agad
annpokcMmaumm, NporHo3npoBaHNA 1 pacrno3HaBaHus 06pasos..

KpaTkoe conepxaHue (AMaaKkTnyeckme eauHULbI) y4e6HOU AUCLMNIINHBI

OucumnnuHa coctouT mn3 cemu pasgenoB. Pasgen 1. BeegeHune. OnekTtpuyeckne mogenu
HenpoHoB. Pasgen 2. Matematunyeckne moaenu HenpoHoB. Pasgen 3. Apxutektypa u oby-
yeHne MIHC. Pasgen 4. MHorocnonHble IHC npsamoro pacnpoctpaHeHusi. Pasgen 5. Pekyp-
peHTHble VIHC. Pasgen 6. MHC c camoopranusauuen. Pasgen 7. MeTtoabl peanu3aumu
HEeMpPOKOMIMbIOTEPOB.

®dopMbI TEKYLLEN aTTecTauun: NpakTU4eckne 3agaHns
dopma NpoMeXyTO4YHOM aTTecTauumu: 3adeT

Koabl hopmupyembix (chopmmnpoBaHHbIx) kKomneTeHuun: [1K-1

53.B.[1B.2.1 ®u3uka nonynpoBoAHNKOB

Llenv n 3apayn yye6HOM AUCLUNIIUHDbI:

Luenb N3yvyeHus OMCUMNINHBI COCTOUT B (DOPMMPOBAHUN KOMMSIEKCA 3HAHWA N HaBbIKOB, He-
06X0aANMbIX ONsi YCMELWHOro MCMNOoNb30BaHUA AOCTUXKEHUM M3ydaemon obnactu Haykm B
npakTudeckon gesarenbHocTU. OCHOBHbLIMU 3adavaMn Mpu U3y4eHUn Kypca siBfstTCa: nony-
YyeHue npeacTaBrieHUn 0 PU3NYECKUX UOEAX U NPUHLMNAX COBPEMEHHON PU3MKM MONyrnpo-
BOAHWKOB; NonyyeHne 6a3oBOro KoMnnekca 3HaHum 0 oM3nYecKknx CBOMCTBAx, npoueccax u
aBneHunax (adpdektax) B NONynpoBOAHMKAX U OCOBEHHOCTAX MOMyNpPOBOAHMKOBBIX 3JriEK-
TPOHHbIX CUCTEM; 3HAKOMCTBO C CYLLECTBYHOLMMN TEOPUAMU Pa3fIMYHbIX (PrU3nyeckux sene-
HUA N OCHOBHbIMW 0BNacTAMM NPUMEHEHUSA NONYNPOBOAHNKOBbLIX CTPYKTYP.

KpaTkoe coaepxaHue (AanaakTuyeckue eanHMULbl) y4eOGHON ANCLMNIIUHDI

OucumnnuHa coctouT M3 BocbMu pasgenoB. Pasgen 1. Beeagenwue. MNpegmeTt n 3agaym Kyp-
ca. KpaTtkun nctopudeckun odepk passutnd. Knaccudpukaumsa TBepabix Ten no ousnyecknm
csonctBaM. OCHOBHble 0COBeHHOCTM nonynpoBoAHMKOB. Knaccudurkaums nonynpoBogHUKO-
BbIX MaTepuanoB. MogernbHble npeacTaBneHns o NpoBOAUMOCTM B MONynpoBOAHUKe. Pas-
aen 2. OCHOBHbIE MOMNOXEHUS1 30HHOW Teopun. YpaBHeHue LlpeanHrepa Ans anekTpoHa B
kpuctanne. Agmnabatmyeckoe npubnmkeHne. OQHO3NEKTPOHHOE npubnmkeHne. Teopema
brnoxa. ®yHkuum brnoxa. PacyeT 30HHOW CTPYKTYypbl B NpUBAMXKEHUAX cnabon n cunbHom
cBA3n. 3oHbl bpunntoaHa. O6pasoBaHNe 3HEPreTUYEeCKUX 30H M3 NOKarbHbIX aTOMHbIX YPOB-
Herl Npu pasnu4HbIX TUNAx XMMmyeckonm cBsa3n. OCOBEHHOCTM 30HHOM CTPYKTYPbl U 3aKOH
aucrnepcumn B pearnbHbIX Kpuctanmnax (KpemMHur, repmaHuin, apceHug rannus). OewxeHue
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anekTpoHa B Kpuctanne. AddektmeHas macca. MI3o0aHepretmyeckme noBepxHOCTU. Tunbl u
posSib Npumecen B Kpuctannax. Metoa apdektneHom maccel n BogopoaonogobHble npumec-
Hble ueHTpbl. Pasgen 3. CTaTnuctuka paBHOBECHbBIX HOCUTENEN 3apsida B NONynpPOBOAHMKAX.
[MNOTHOCTb KBAHTOBbLIX COCTOSIHMIM B 30HE NMPOBOAUMOCTM U BanieHTHOW 30He. PyHKuMS pac-
npeaeneHnsa anekTpoHOB U AblpoK. YpoBeHb ®epmu. CTaTUCTUKA U BblpaXeHne ONs KOHLEH-
Tpaunmn 3NEeKTPOHOB N AbIPOK B COBCTBEHHOM MOMYNPOBOAHUKE. DHeprus aktusauyuun. Cratm-
CTMKa W BbIpaXeHWe ANA KOHUEHTpauun 3reKTPOHOB U AbIPOK B NPUMECHOM MOMynpoOBOAHU-
Ke. 3aKOH OenCTBYHOLWMX Macc. BbIpoXXaeHHble U HEBLIPOXAEHHbIE NOSTYNPOBOAHUKKU. Ypas-
HEeHVe aneKTpoHenTpanbLHOCTN. TemnepaTypHble 3aBUCUMOCTU YPOBHA depMn 1 KOHLEHTpa-
unmn ceobogHbIX HocuTenen 3apsga. Pasgen 4. KuHeTuyeckue siBneHWa B NOSynpoOBOAHM-
kax. KnHetnyeckoe ypaBHeHne bonbumaHa. NHTerpan CTonkHOBEHMIA. 3aBUCMMOCTb BpeMeE-
HW penakcauuMm OT 3JHeprun u TemnepaTtypbl NpU pasnuyHbiX MexaHu3Max pacCesdaHus.
HepaBHoOBecHas (pyHKUMA pacnpegeneHns Hocutenen 3apsaga. NnoTHOCTb Toka U NNOTHOCTb
NOTOKa QHeprun. INeKTPONpPOBOAHOCTbL MOMYNPOBOAHUKOB M ee TemnepaTypHasi 3aBuUCU-
MOCTb. MexaHu3Mbl M3MEHEHNS KOHLEeHTpauuMm cBOBOOHbIX HOCUTENEW B CUMbHbIX MOMSX.
AddekT NaHHa. TennonpoBOAHOCTbL U TEPMOINEKTPUYECKMNE SABNEHUS B NOMNYNPOBOAHUKAX.
KoachpmumeHT TennonpoBogHOCTM, OBYyCroOBMAEHHOW CBOGOAHBIMU HOCUTENSMWU. FABMNEHUNA
3eebeka, MNenbTbe M TomcoHa. 3aBucMMoCTb anddepeHumansHon Tepmo-3C oT Temnepa-
Typbl U cTeneHun nernpoBaHus. CBA3M MeXOy TepMOSNEKTPUYECKMMU KOIDPPULMEHTAMM.
TepmoanekTpuyeckaa a(p@eKTMBHOCTb. [anbBaHO- U TepMOMarHUTHble 3PeKTbl B NOsy-
npoBoaHukax. Pasgen 5. [eHepauma n pekombuHaums HocuTenen sapsga B nonynpoBoa-
HuKax. HepaBHOBeCHble HocuTenu 3apsaa. KeasmpasHosecue, kBasnyposHn depmu. Tunbl
MexaHM3Mbl pekoMbuHauun. YpaBHeHe HenpepbiBHOCTU. bunonspHas u MoHononspHas re-
Hepauus n pekombuHaumnsa. MakcBennoBCcKoe BpeMsa penakcaumn. JIMHenHaa u kBagpaTtuu-
Has pekombuHaums. Bpems xun3Hun. LieHTpbl pekombuHaumm n nosywkn. PekombrnHaums Ho-
cutenen Yyepes nokaneHble LeHTpbl. CTaTucTtuka LWoknn-Pnga. 3aBMCUMOCTb BPEMEHU XU3-
HW OT nonoxeHust ypoBHs Pepmu n Temnepatypol. Pasgen 6. Ouddysuna n gpend Hepas-
HOBECHbIX HocuTenen. [Ouddy3roHHbIV 1 pendoBbIi TOKU. [MoaBMKHOCTb N KO3 UUNEHT
anddysmn. CooTHowweEHNe SNHWTENHA. [NpoCcTpaHCTBEHHO-HEOAHOPOAHbIE HEPABHOBECHbIE
pacnpegeneHus Hocutenen 3apsga. YpasHeHne gnddysun. Ouddysna B MOHOMNOMSPHOM
nonynpoBoaHuke. AMbunonsapHbele guddysuna n gpend. OnnHel gudpdysum n gpendga. Pas-
aen 7. KoHTakTHble siBeHnsa B NONynpoBOAHWKaxX. KOHTakTHble SiBMEHUA B NOSynpoOBOAHU-
kax. Pasgen 8. BHyTpeHHUN oTtoadhdekT. KnHeTuka dotonposogmmoctun. dotoBonbTam-
yeckne adpdekTol: acpdekT Jembepa, hoToranbBaHnyeckun acpdekT (BEeHTUNbHbIN ekt
Ha koHTakTe LLUoTTkM n p-n nepexoae), PIM-acpbpekTt. Pasgen 9. [loBepXHOCTHbIE CBOMCTBA
NONynpoBOAHUKOB. [MoHATHE naeanbHOM U peanbHOW NoBepxHocTU. Npupoaa u knaccudu-
Kaunsa NoKann3oBaHHbIX COCTOSHWIA, CBA3aHHbIX C NOBEPXHOCTLIO. [MprnoBepxHocTHas 06-
nactb npocTtpaHcTBeHHoro 3apsiga (Ol13). SHepreTnyeckaa gmarpamma, OCHOBHble Mapa-
MEeTpbl U pasHOBMAHOCTU npunoBepxHocTHon O3 nonynpoBogHuka. PacyeT napameTpoB
OlM3. NoBepxHOCTHaA NPOBOAUMOCTb U 3(PPEKT nons.

dopmbl TEKyLen aTTecTaumumn: nabopatopHbie paboTbl
dopma NPpoMeXXyTOYHOM aTTecTauumn: 3a4eT

Koabl hopmupyembix (ccbopmmpoBaHHbIX) KOMmneTeHuun: MNMK-1

53.B.[1B.2.2 ®u3uka nonynpoBOoAHUKOBbLIX NPN6oOpoB

Llenu n 3agayun yue6HOM AUCLUNIIUHDbI:

Llenb ancumnnuHel COCTOMT B POPMUPOBAHUN CUCTEMATUYECKMX 3HAHMI O NpMHUMNax pabo-
Tbl MONYNPOBOAHMNKOBLIX NPUOOPOB N hrn3anyeckmx npoueccax, onpeaensiowmx nx napameT-
pbl. Mpy M3y4yeHUn Kypca CTaBATCS CreayloLline OCHOBHbIE 3adayn: nsydeHue pusnyeckmx
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NPUHUMNOB paboTbl MONYyNPOBOAHMKOBLIX MPUOOPOB M MX OCHOBHbLIX MapaMeTpoOB; CBS3b
MEXaOy 3NEKTPUYECKMMM, KOHCTPYKTUBHBIMM W 3NEKTPOUINYECKUMUN XapaKTepPUCTUKaMK,
3HaKOMCTBO C CYLLECTBYIOLMMWN U NEPCNEKTUBHBIMU KOHCTPYKLUMSIMU, NYTU COBEPLLUEHCTBO-
BaHWS U pa3BUTUS, MAaTEMaTUYECKOE MOAENMPOBaAHNE XapaKTEPUCTUK.

KpaTkoe conepxaHue (AMAaKkTnyeckme eauHULbI) y4e6HOU AUCLMNIINHBI

HvcumnnuHa coctouT n3 cemu pasgenos. Pasgen 1. BeegeHnue. [inoaHble CTpykTypbl. [noabl
C p-n-nepexogom. MexaHnambl NpoxoxaeHus Toka. [Npobon p-n-nepexoga. BonbtamnepHbie
Xapaktepuctukn.  VMnynbCHble — XapaktepucTukn. [duoabl € KOHTakToM  MeTans-
nonynpoeBoaHuk. Pasgen 2. bunonspHble TpaH3ucTopbl. MpuHUun paboTbl U cTatuyeckue
XapakTepuctukn. KOHCTPYKLMSA NnaHapHOro TpaH3ncTopa 1 ero BofibTaMnepHble XxapakTepu-
CTUKW. HacTOTHbIE CBOMCTBA OMMONAPHbLIX TPAH3UCTOPOB. [lepexogHble Npouecchl B TpaH3u-
CTOpPHbIX Kntovax. Cuctemsl napameTpoB TpaH3ucTopoB. Pasaen 3. [NonesBble TpaH3UCTOpPLI C
ynpasnswowmm p-n-nepexogom. MNpuvHUMn gencTBus, BbIXoaHaa 1 nepegatoyHas BAX TpaH-
3ucTopa c ynpasnsawwmm p-n-nepexogom. OCHOBHbIE NapamMeTpbl U KOHCTPYKUMK. Pasaen 4.
MO TpaH3aucTopsbl. MNpuHumn genctena n koHcTpykumm MAMMN-TpaH3ucTopoB. BeiBoa Bbipa-
xenma ona BAX MOl TpaH3ucTopa C vHAyUMpOBaHHbIM KaHanom. [OuddepeHunanbHble
HM3Ko4YacToTHble napameTpbl MM TpaHauctopos. Pasgen 5. TyHHenbHble npubopsbl. [NpuH-
unn aencTeus. TyHHenbHbIA OMO4, TYHHENbHbIN TpaH3UCTop. BonbTamnepHble xapakrepu-
CTUKM N KOHCTpYyKumn. Pasgen 6. MNMpnbopbl Ha nponeTHbix addektax. JlaBUMHHO-NponeTHbIe
avoabl. Qunoapbl MaHHa. MpuHumn paboTbl, OCHOBHbIE NapameTpbl. Pasgen 7. ONToanekTpoHx-
Hble npnbopbl. CBeToanOAbl U NOMYNPOBOAHMKOBbLIE Nasepbl. [puHUMn paboTbl, KOHCTPYK-
unun. dotoaeTekTopbl U conHeyHble Gatapen. dotoamon, PoTope3nCTop, CONMHEYHLIE ane-
MEHTbI Ha p-n-nNepexogax u Ha reteponepexoaax. KOHCTPYKUMKU, OCHOBHbIE NapameTpbl.

Popmbl TEKyLIen aTTecTauumn: nabopaTopHble paboThbl
dopma NPpoMeXyTOYHOM aTTecTauumn: 3a4eT

Koabl hopmupyembix (ccbopmupoBaHHbIX) KOMmneTeHuun: MNMK-1

53.B.[1B.3.1 A3blku NpoeKTUpPOBaHUA annapartypbl

Llenv n 3agayn yuye6HOM AUCLUNIIUHDbI:

Llenn v 3agaun gvcuunnudel: Llens gucumnnmHbl coctouT B hOPMUPOBAHUN cUCTeMaTuye-
CKMX 3HaHWW O CTPYKTYpe, CBOMCTBAXxX U rpoueccax Ha NoBepxXHOCTW MOMyrnpoBOAHNKOB. [1pu
N3y4eHun Kypca CTaBATCs crneylowme OCHOBHbIe 3agadqn: nonyyeHne npeacrasneHnn o gu-
3MYECKMX naesax u NpuHUMnax puankm NOBEPXHOCTU U rPaHUYHbIX SBIIEHU; (POPMUPOBaHME
KOMMeKca TeopeTnyecknx 3HaHMIM O npoueccax Ha NOBEPXHOCTN KOHAEHCUPOBAaHHbLIX Cpea n
rpaHvuax pasgena, CoCcTaBnaWNX yHAaMeHTanbHy0 OCHOBY (DYHKLMOHMPOBaHNSA Npubo-
POB MUKPO- M HAHOJMEKTPOHWUKW; 3HAKOMCTBO C COBPEMEHHBIMW MOAENAMU U TeopusMn dou-
3MN4YECKNX SABNEHUA N OCHOBHbIMW 0BMacTAMN NPUMEHEHNSA NMOBEPXHOCTHBLIX CTPYKTYP U rpa-
HUL pasgena.

KpaTkoe cogepxaHue (AuAaKTnyeckme eguHULbI) y4eOHOM AUCLUMNINHBI
OuncumnnuHa cocTomT 13 NSATY pas3aenos.

Pasgen 1. BeegeHne. ATomapHo-4ncTas n peanbHas noBepxHoctb. O630p MeToaoB uccne-
00-BaHUA NoBepPXHOCTU. [MOBEPXHOCTb Kak HapyLleHWe nepuoguyHOCTU 06 bEMHON peLleTKU.
Mo-aernbHble NpeacTaBneHna N Knaccugukaumsa 3reKTPOHHbIX MOBEPXHOCTHBIX COCTOSHUN.
Mopenb Tamma. Moaenb LLoTTkK.
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Pasgen 2. Teopus npunoBepxHOCTHOM obnactn npoctpaHcTBeHHOro 3apsaa (OlM3). EmkocTb
n 3apsg npunosepxHoctHon OlM3. Addekt nonsa. C-V- n G-V-xapakrepuctuku. NnoTHOCTb
AMEK-TPOHHbIX MOBEPXHOCTHbLIX cocToAHMI. MOTT-cTpyKTypa.

Pasgen 3. CKopoCTb MOBEPXHOCTHOWM pekombuHaumn. PekombuHauusa HocuTenen 3apsiga C
y4yacTMeM NOBEPXHOCTHbLIX COCTOSIHUIA. Bpems XM3HU HOCUTEenen Ha NOBEPXHOCTH.

Pasgen 4. KoHTakT MeTann-nonynpoBoAHuK. MNMNOTHOCTb TOKa TEPMOINIEKTPOHHON 3MUCCUN.
BonbT-amnepHble xapakTepucTukn. P-n-nepexon. ['eTeponepexos.

Pasgen 5. KoOMNO3UUMOHHbIE M NEerMpoBaHHble NONyNpPOBOAHUKOBLIE CBEPXPELLETKN. DHep-
reTuyeckas CTpyKTypa v 3MeKTPOHHbIN CNEKTpP, pacllenneHne 30H Ha MUHU3OHDI.

®dopMbl TeKyLLer aTTecTalumn: NpakTUYeckme 3agaHuns
dopma NnpoMeXyTO4YHOM aTTecTauumu: 3adeT

Koabl hopmupyembix (cchopmupoBaHHbIx) komneteHumun: OlK-3, MK-1, MK-3

51.B.[1B.3.2 ®usnyeckme oCHOBbl MUKPO3NEKTPOHUKMN

Llenn v 3apauv y4ebHOM QUCLUNIIUHDI:

OucumnnuHa opmMmupyeT y CTYAEHTOB 3HaHUS U YMEHUS, nosiesHble Ofs OCBOEHUS OUCUM-
nnuH 63.B.0O.11 OnemeHTHasa 6a3a n npoekTMpoBaHMe NHTerpanbHbix cxem, 63.B.B.5.1
MogenupoBaHne BUNONAPHBIX U NOSIEBLIX TPAH3UCTOPOB, a TakXKe Mpu BbIMOIHEHUN KYpCO-
BblX U AUNNOMHbIX paboT [nga ycnewHoro 0CBOEHUs AUCUMUNANHBI HEO6X0AMMO 3HaHUe auc-
uunnvHbl 53.B.0O.7 OcHoBbI TEOPUN MUKPOINEKTPOHHbLIX CXEM.

Llenb — coopMmnpoBaHue LenocTHoro npeacrtasneHns o paspaboTtke, N3roToBNeHUK, UcnbiTa-
HUW 1 NpUHUMNax QYHKLMOHNPOBAHUS MHTErpasnbHbIX CXEM.

3agava gMcuUMnnnHbl — N3y4YeHMe COBPEMEHHbIX KOHCTPYKUMA M MEeTOLO0B MPOEKTUPOBaHMUS
NHTErpanbHbIX MUKPOCXEM, U3y4YeHWe OCOBEHHOCTEN COBPEMEHHbIX TEXHOMOrMYeCcKuxX npo-
LleCCOB MWKPOISEKTPOHMKM, CNOCODBOB KOHTPONA KayectBa U HagexHoctn UC, usdyyeHue
PU3NYECKMX ABMEHUI, NEXaLLMX B OCHOBE paboTbl YCTPOMUCTB MUKPOINEKTPOHMKM.

B pesynbTate ocBOEHUS AUCUNNNUHBI OBYy4aoLWMACA OOSDKEH:

3HaTb: usnyeckme NpuUHUMNbI paboTbl, COBPEMEHHbIE KOHCTPYKUUN U TEXHONOrnyeckme
mMapwpyTbl ndrotoBnenns UC, atanbl npoektnpoBaHms WC, OCHOBHblE MNOHATUMS Teopuu
HagexHocTn NC, cnocobbl KOHTpons kadectsa UC.

yMeTb: NPUMEHATb 3HaHUA AN CXEMOTEXHUYECKOro U TOMOSOrMYeckoro NpoekTUpoOBaHMUS
oTaenbHbIX 6rokos NC.

BNageTb: HaBblkaMW CXEMOTEXHUYECKOro M TOMOMOrMYecKoro NPoeKTMpoOBaHUA TUMNOBBIX Y3-
noB UndpoBsbIX 1 aHanorosbix NC.

nprobpecTn onbIT AEATENbHOCTU: HayYHO-MCCnenoBaTENbCKOM N Hay4YHO-UHHOBALMOHHOWN.

KpaTkoe copepxaHue (AMAaKTnyeckme equHULbI) y4eOHOM AUCLUMNINHBI

OucumnnuHa coctouT K3 naTtu pasgenos. Pasgen 1. BeegeHune: NpegMmetr MUKPOSNEKTPOHU-
kn. OcHoBHble TepMuHbl U onpegenenus. Knaccudpukauma VMMC no dyHKUMOHaNbHOMY
Ha3Ha4YeHnto, MeTogaM MU3roTOBIEHNHA, CTENEHN uHTerpaunn. Jtanel npoekTuposaHus VMC.
Pasgen 2. NHTerpanbHble CXeMbl Ha BUNONAPHLIX TpaH3aucTopax: NonynpoBOgHUKOBbLIE UH-
TerpanbHble pe3ncTtopbl. AndpdysnoHHble, MMHY-, NOHHO-NEMMPOBaHHbIE PE3UCTOPbI, AKBUBA-
NEHTHbIE CXeMbl, YaCTOTHblE CBOMCTBA. VIHTerpanbHble NOnynpoBOAHNKOBLIE KOHAEHCATOPbI.
Onddy3noHHbIE KOHOEHCATOPbI, KOHCTPYKUUM N OCHOBHbIE XapakTepUCTUKN. Tunbl p-n nepe-
xoaoB, bapbepHast emkocTb. M[IIN-KOHAEHCATOPbI, 3KBUBANEHTHbIE CXeMbl. VHTerpanbHbie
GunonapHble TPaH3MCTOPbl. Pasnuunsa guckpeTHbIX U MHTErpanbHbIX TPAaH3UCTOPOB, CNOCOObI
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n3onaunn, TexHonornda. MHTerpanbHble p-n-p TPaH3UCTOPbI, XapakTEPUCTUKN U TONOSOrUS.
MHOroaMUTTEPHbLIE U MHOIOKOSNEKTOPHbIE TpaH3ucTopbl. CocTaBHble TpaH3ucTopbl B MIMC.
TpaHauctopbl ¢ 6apbepom LWoTTkn. KoHTakT meTann-nonynpoBoagHUK. KOHCTpyKUMM TpaH3n-
cTopoB ¢ bapbepoM LLUOTTKM. YaCcTOTHbIE XapakKTePUCTUKKU. JlIorMyeckne anemeHTbl Ha Buno-
napHbIx TpaHaucTtopax, TTJ1, TTJIW-norvkn. UHTerpaneHble auogbl. Pasgen 3. MMC Ha
MAOl-Tpan3uctopax. CpaBHuTenbHble xapaktepuctnkn MO u 6unonapHeix AMC. MOI-
TPaH3UCTOPbI C UHOYLUMPOBAHHBLIM M BCTPOEHHbLIM KaHanamu. MpuHumnel paboThl. [Noporosoe
HanpsxeHne. Cxembl BktoveHna MAM-TpaH3ncTopoB. CtaTndeckne xapakTepucTukn. JKBK-
BaneHTHas cxema. ManocurHanbHble xapaktepuctukn MIOIMN-TpaH3uctopoB. OcobeHHOCTH
ctaTndecknx xapakrepuctuk MAMN-TpaH3nCTopoB C KOPOTKMM KaHaroMm. dusnyeckmne oCHOBbI
KOopoTKoKaHanbHbIX addektoB. OrpaHnyeHns boictpogenctena MAlM-TpaH3anctopos. Cnoco-
Obl yrnpasneHnsa noporosbiM HanpsbkeHnem. KoHctpykummn MAIMN-TpaH3mucTopos. MacwTabHas
mMuHuaTiopusaumsa MAM-tpaHsmnctopos. KMOIT MMC, npeumyliectBa, OCHOBHbIE KOHCTPYK-
unun. KHA KMOT1. JNlornyeckme anemeHnTsbl Ha KMOI. UHeepTop, U-HE, UIN-HE. OcHoBHble
xapaktepuctukn. Tononorusi. BUKMOIT MMC. TexHonorus. Jlornyeckme anemeHThl. Pasgen
4. KayectBo 1 HagexxHocTb VC. [MokasaTtenu kayectBa. Bugbl 1 mexanHnambl otkazos MMC.
Pacuet HagexHocTn. Pasgen 5. dyHKunoHanbHas MMKpoanekTpoHuka. Onpepenenue. Npu-
oopbl ¢ 3apsagoson ceasbto ([13C). Ycrponctea Ha ocHoBe lM3C. JInHumn 3agepxkn. Yctpon-
cTBa npeobpasoBaHust nsobpaxeHunsa. PunbTpbl. PUanyeckne 0CHOBbI PYHKLMOHANBHOW aKy-
CTO3MNEKTPOHUKN. [MpeaMeT akyCTOINMEKTPOHUKU. Tunbl NOBEPXHOCTHLIX aKyCTUYECKMUX BOJSIH
(MAB). MaTtepunanbl akycToanekTpoHuku. Cnocobbl Bo3byxaeHust n ynpasnenus MNMAB. Aky-
cToanekTpuyecknn adpdekT. Mpnbopbl PYyHKLMOHANBHOW aKyCTONEKTPOHUKU. JlMHuM 3a-
aepxkn. dunbTpbl. AKycToonTnYeckne npeobpasoBaTtenu nsobpaxeHus. ATteHoaTopbl. Pa-
3oBpawatenn. OyHKUMOHaNbHble YCTPOMCTBA Ha OCHOBE OTpuuaTesibHoro o6bLEeMHOro co-
npotuenenus. OAMN v OAC. Ouoabl ¢ S-obpasHon BAX. ®OyHKUMOHaANbHbIE YCTPOMUCTBA Ha
OCHOBe S-AnoaoB.

®dopMbl TeKyLLer aTTecTalumn: NpakTUYeckme 3agaHuns
dopma NpoMeXyTO4YHOM aTTecTauuu: 3adeT

Koabl hopmupyembix (ccbopmmpoBaHHbIX) komneteHumn: NMK-1, MK-2

51.B.1B.4.1 BBegeHue B Scilab

Llenu n 3apayun yue6HOM AUCLUNIIUHDbI:

Llenb gucumnnmHbl COCTOUT B U3yHeHUN nporpaMmHoro matematuyeckoro naketa SCILAB.

B pesynbTate ocBOEHUS AMCUUNNNHBI OBYyYaoLWMACA OOSDKEH:

3HaTb: OCHOBHblE CUHTAKCUYECKME KOHCTPYKUMM A3blka, PYHKUMM paboTbl C ynpaBnsemomn
rpacomKon, PyHKUUN NS peLleHnUss YUCHEHHbIX 3a4ay, CUMBOSbHbIE BO3MOXHOCTH.

yMeTb: NPUMEHSATb NOSTyYEeHHble HaBblkM paboTbl C NPOrpamMMoNn C LEerbio UCMONb30BaHMUS
NOMNyYeHHbIX 3HaHUW NS peLleHns MaTtemMaTU4ecKux N ousmyecknx 3agad, BO3HMKAOLWMNX B
npouecce ganbHenwero oby4eHns ctygeHTa n npy paboTte no cneumanbHOCTY.

BNageTb: HaBblkaMy paboTbl C MAKETOM CUCTEMbI KOMMbIOTEPHOW MaTEMaTUKN.

KpaTkoe copepxaHue (AMAaKTnyYeckme eguHULbI) y4eO6HOM AUCLUMNINHBI

[vcumnnuHa cocTouT U3 WecTn pasaernos.

Pasgen 1. MHcTtpymeHTapuin SCILAB. Bbluncnenne apugpmeTndeckux BoipaxkeHunn B8 SCILAB.
OcHoBHble maTemaTtunyeckune pyHkunmn SCILAB.

Pasgen 2. Onepauun Hag Bektopamu. ManunynuposaHue matpuuamu. OCHOBHbIE MaTpuy-
Hble onepauun.

Pasgen 3. [iBymepHasa rpadumka. TpexmepHas rpaduka. CneuuwanbHasi U OECKpUNTOpHas
rpadpumka.
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Pasgen 4. M—cannbl cueHapmeB n dyHkumMn. OcHoBbl nNporpaMmmupoBaHus. CUMMBOSIbHbIE
mMac-cuBbl. CNoXHbIE TUMbI AaHHbIX.

Pasgen 5. YncneHHble meTtoabl. PewwweHne ypaBHeHun B cucteme SCILAB

Pasgen 6. PaspaboTka rpadudeckoro nHtepgenca nonb3osatensa (GUI). CosgaHue BHelw-
Hero Buaa nHTepdgenca

®dopMbI TEKyLLEN aTTecTauMKu: NpakTU4eckme 3agaHus
dopma NpoMeXyTO4YHOM aTTecTauuu: 3adeT

Koabl hopmupyembix (ccpopmupoBaHHbIX) KomneTeHuun: NMK-1

51.B.[1B.4.2 MpuHUMNbI U YCTPONCTBA CBEPXNJIOTHOWN 3annucu uHcopmaumm

Llenv n 3apayn yye6HOM ANCLUNIIUHDbI:

OucumnnuHa dopmMmpyeT y CTYAEHTOB 3HAHUSA WU YMEHWS, NOMNe3Hble NPU BbINOMHEHWUW KYpPCO-
BbIX M UNSIOMHBbIX paboT. [Ans ycnewHoro 0CBOEHUA ANCUMMNANHBI HEOBX0AMMO 3HaHWe auc-
unnAnHbl OCHOBbBI TEXHOMOMMM NOSYNPOBOAHUKOBBLIX NPUOOPOB N MHTErparnbHbiX cxeM, Muk-
POCXEMOTEXHMKA.

Llenb — dbopmmpoBaHne npeacraBneHnin o MHOroobpasmm COBPEMEHHBLIX YCTPOWCTB CBEpPX-
NNOTHOM 3anMcu MHGoOpPMaLuunn.

3agava gMcumninHbl — 3HAKOMCTBO C OCHOBHBIMW TUMaMn YCTPONCTB CBEPXMSIOTHOM 3anuncu
NHopMaLnu.

B pesynbTate ocBOEHMS AUCUUNNNHBI OByYaloLWLMACA OOSDKEH:

3HaTb: OCHOBHbIE TUMbl U NAapaMeTpbl U KOHCTPYKLUN 3aNOMUHAKOLLMX YCTPOMUCTB.

yMeTb: BblbupaTb TUM 3anoMuHaroLEero ycTpomMcTBa B COOTBETCTBUM C NOCTaBNEHHOW 3aja-
yen.

BNageTb: WHMOpMaumen O MepCnekTUBHbIX HanpaBneHUsX pasBUTUS 3arnoMUHAOLLMX
YCTPOWUCTB.

nprobpecTn onbIT AeATENbHOCTU: HAYYHO-MUCCIeA0BaTETbCKOWN.

KpaTkoe cogepxaHue (AuAaKkTnyYeckme eguHULbI) y4eOHOM AUCLUMNINHBI

OucumnnuHa coctouT m3 YeTblpex pasgenoB. Pasgen 1. Beegenune. Knaccudumkaums sano-
MUHaLWmx yctponcts. OCHOBHbIE NapameTpbl 3anoMuHatowmx yctponcts. Pasgen 2. Hako-
MUTENU Ha XECTKUX MarHUTHbIX OMCKax: YCTPOMUCTBA CYMTbIBAHUS WMH(OpPMaUUM Ha OCHOBE
adpdpeKkTa rMraHTCKOro MarHMTOCONPOTUBIIEHMS. YCTpOMCTBaA 3annucu uHdgopmauun. Cynep-
napamarHuTHbeli npegen. [pogonbHaa U nepneHgukynapHasa 3anucb MHopmMmauuun. Tepmo-
accuctnpyemasa marHmtHaga 3anuck (HAMR). YepennyHas mardmtHas 3anuck (SMR). 3anucbk
Ha CTPYKTypupoBaHHble Hocutenu nHgpopmaumm (BPR). Pasgen 3. Ontnyeckne cuctemol 3a-
nMcn nHdopmauun. KoHetTpykuusa ontndecknx guckos CD, DVD, Blu Ray. MexaHuambl 3anu-
CN U cunUTbIBaHUSA MHpopmaumn. OnTtnyeckne cucteMbl (popMMpoOBaHUS CBETOBOMO NOTOKA.
YcTponcTtea 3anncn-cynuTbiBaHMa MHopmMaumn. [JonroBe4HOCTb ONTUYECKUX HOCUTENEN WH-
dopmauuun. MarHutoontudeckue gmckn. Cuctemol 3annucu MHoOpMaumMm Ha ocHoBe adek-
TOB GnvkHero nons. [fonorpadguyeckme 3anoMmHatowme yctponctaa. NpuHumn ronorpadm-
yeckoun 3anucu. Matepuanel ons ronorpagpuyeckon 3anncu nHgpopmaumm. KOMNOHEHTbI ro-
norpacuyeckon NamaTn (MCTOUHUK U3nNyveHns, gedneKkTop nasepHoro U3nyyeHus, ycTpomn-
CTBa BBOAA M CUYUTbIBaHMSA MHpopmauun, obbekTusbl Ana npeobpasoBaHna dypbe). TexHo-
Nornsa KOMMbKTEPHO-CUHTE3NPOBAHHbLIX ronorpamm (CGH). OrpaHundeHna no 6bicTpoaen-
CTBMIO U MAOTHOCTU 3anncu rofiorpadnyeckon namaTn. SKCnepuMeHTarnbHble CUCTEMBI FOS10-
rpagomnyeckon 3anucu. Pasgen 4. NonynpoBOogHMKOBbIE YCTPONCTBA XpaHEHNA NHopMaLnn.
OnepaTuBHble 3anoMmuHatowme yctponctea. Obwasa ctpykrypa 3Y. lNamate DRAM n SRAM.
CTpykTypa 3anomuHarowmx syeek. NepudepuiiHblie yctponctea O3Y. dnew-namate. TpaH-
3uCTOopbl C nnasawowmm 3aTBopoM. OOHOYPOBHEBbIE M MHOrMOYPOBHEBbLIE 3aroMuHalroLme
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auyenkn. Apxutektypa NOR n NAND. TeeppoTtenbHble Hakonutenu (SSD). MarHutopesu-
CTMBHas onepaTtuBHada namsatb (MRAM).

®dopMbl TeKyLLen aTTecTauumn: NpakTN4eckme 3agaHuns
dopma NpoMeXyTO4YHOM aTTecTauumu: 3ayeT

Koabl hopmupyembix (ccbopMmmpoBaHHbIX) KomneTeHumun: [K-1

51.B.[1B.5.1 TexHonornyeckue npoueccbl CO0pPKM U _repmeTusaumm msgenvu _TeBepno-
TeNbHOMW 3N1EeKTPOHUKHU

Llenn v 3apauv y4ebHOM AUCLUNIIUHDI:

Llenb gucumnnuHbel — nonyyvyeHne oby4varowmMMncs TeoOpeTUYECKUX 3HaHMM U MPaKTUYECKMX
HaBbIKOB, MO3BOMALINX UM OPUEHTUMPOBATbLCS B OCOOEHHOCTSIX MWKPOCOOPKM wn3goenui
TBEPAOTENbHON SNEKTPOHUKMN.

KpaTtkoe coaepxaHue (AnaakTuyeckue eanHULbl) y4eOGHON ANCLMNIIUHDI

BeepgeHne. OCHOBHbIE TEPMUHBI U NOHATUSA B 0611aCTU TEXHOMNOMMM NPOM3BOACTBA NU3aennn
TBEPAOTENbHON 3NEKTPOHUKN. KOHCTPYKTUBHO-TEXHOMOrMYECKMe OCHOBbLI COOPKM NOMNynpo-
BOAHWKOBbIX U34eSM MUKPOSNEKTPOHUKN

PasgeneHue nnactuH Ha kpuctannel. O6opyaoBaHve ansa NpoBeeHns CKpanbrupoBaHus.
MaTtepuansbl, UCnonb3yemMble NPy MOHTaXe Kpuctanna B kopnyc. [puknensaHue, TUnbl Kne-
eB. [1OKpbITUSI KOHTaKTHbIX NOLLAA0K KPUCTannoB 1 TpaBepc KOPNycoB AN MUKPOCBAPKU
BHYTPeHHMX BbiBOA0B. ObopyaoBaHue Ans MOHTaxa Kpuctanna. Bugbl gedekToB nasHbIx
COEeANHEHWI 1 MPUYNHBI UX BO3HUKHOBEHMSA. OBopyaoBaHmMe 1 MHCTPYMEHTbI A1 BbIMNOsHe-
HWS1 HABECHOIO MOHTaxa.

TepMokoMnpeccruoHHasi cBapka. YnbTpasBykoBasa cBapka. MUKpOKOHTakTHasa cBapka. Beibop
maTepuana ans opmmpoBaHus BbiBOAOB. Cnocobbl 1 TEXHONOrMmn (hopM1MpoOBaHUS LLIAPUKO-
BbIX/CTONOGUKOBbLIX BbIBOAOB Ha KpucTannax/kopnycax ana coopkm metogom «flip-chip». O6o-
pygooBaHue ans (bopMmMpoBaHUs BbIBOAOB.

KoHcTpykumm kopnycoB. MaTepuansl, UCNonb3yemble A4S 3roTOBMEHMS KOPMYCOB: Kepamu-
Ka, nnacrmacca, meTans.

3awmTa KpucTannoBs OT BHELLUHEro BO3AencTBus. beckopnycHasa n kopnycHasi repMmeTmsanms.
OnekTpo-TepMoTpeHmpoBKka. KOHTPOsb 3anekTpuyeckmx napameTpoB NonynpoOBOAHMKOBbIX
npnbopoB. MeToabl KOHTPOMS repPMETUYHOCTU KOPMYyCOB.

®dopMbI TEKyLLEN aTTecTaLuUKu: NpakTU4eckme 3agaHus
dopmMa NpoMeXyTO4YHOM aTTecTauuu: 3adeT

Koabl hopmupyembix (cchopmmpoBaHHbIX) KomneTeHuun: NMK-1

51.B.[1B.5.2 BBeaeHue B nporpammupoBaHue Ha a3bike C

Llenv n 3apayn yye6HOM ANCLUNIIUHDbI:

Llenb ancumnnmHbl COCTOUT B NoSly4eHnn 6a3oBbiX NPeAcTaBNeHnn 0 A3bike NPorpamMmmMupo-
BaHuA C, a Takke HavanbHbIX HABbLIKOB MPOrpamMmMmMpoOBaHNS.

B pe3ynbTaTte 0cBOEHMSI AUCLUUNINHBI 0Oy4YatoLWLMIACA OOIKEH:

3HaTb: 6a30Bble TUMbl AAHHbLIX, ONepauMm 1 NPUOPUTET NX BbINONHEHUS!, NpaBua BblYMCIe-
HUS1 BbIPAXXEHWN, CUHTAKCUYECKME KOHCTPYKLIMM S13blka, OCHOBHbIE BUBNMOTEYHbIE YHKLMN.
yMeTb: MPUMEHSATb MOMyYEeHHbIE 3HAHUA NPU CO34aHUM NPOrpaMMHbIX NPOAYKTOB ANs y4eb-
HOW 1 NPOdreCCUOHANBHON LEATESNTbHOCTM.
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BrageTb: HaBblkaMy paboTbl C COBPEMEHHLIMU CpedaMu CO3faHus NporpaMm, CpeacTBamm
KOMMNUNMPOBaHWUSI, KOMMOHOBKM U OTHagKu.

KpaTkoe conepxaHue (AMaaKkTnyeckme eauHULbI) y4e6HOU AUCLUMNIINHBI

AuncumnnmHa cocTonT U3 cemun pasgeros.

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

Pasgen 2. Andasut ga3blka. Jlekcuyeckne eanHuLb.

Pasgen 3. Tunbl gaHHbIX. [pocTble TUNbI aHHbIX. TUMnbl onpegensemMble nofnb3oBaTenem.
Pasgen 4. BoipaxeHus. NMpaBuna BbluncneHnsa BbipaxkeHuin. Onepauun. MNpuoputeT onepa-
L.

Pasgen 5. Onepatopsbl. BetBnenus. Liuknbi.

Pasgen 6. ®yHkuun. MNpoToTunbl. ApryMmeHTbl U napameTpbl. Knaccel namaTu.

Pasgen 7. ®yHKuum dpopmaTMpoBaHHOro BBoAa-BbiBoAa. OYHKUUM OMHAMUYECKOro pacnpe-
aeneHns namatn. GyHkunm obpaboTkm cTpok. Pannosble PyHKUMN.

®dopMbl TeKyLLen aTTecTauumn: NpakTNYeckme 3agaHuns
dopma NnpoMeXyTO4YHOM aTTecTauumu: 3adeT

Koabl hopmupyembix (cchopMmmpoBaHHbIX) KomneTeHuun: NMK-1

51.B.[1B.6.1 ®u3uka MAlM-cuctem

Llenn v 3apauv yyebHOM AUCLUNIIUNHDI:

Llenb nsyvyeHna gucumnnmHbl — NOAroToBKa CTyAEHTOB K CaMOCTOATENbHOM paboTe no nony-
YEHMI0 HOBbIX 3HaHUK B obnactn dusnveckmux ocHoB MOIM-aneKTpoHUKK, HeobXoaMMbIX Ans
YCMEeLWHOoro UCronb30BaHUs OOCTUXeHU coBpemeHHon MUMM-TexHonorum B npakTuyeckom
aeatenbHocTU. MNpu n3yvyeHnn Kypca CTaBsaTCA crnefytolmne OCHOBHbIE 3afayun: nosiyvyeHue
npeacTtaBneHnn o Pusnyecknx ngesx n npuHuyunax cospemeHHon MO anekTpoHuku; dop-
MUpPOBaHME KOMIMIeKca TeopeTU4eckux 3HaHun o dusndecknx csoncteax MOIN-cTpykTyp,
BaXXHENLWINX (PU3NYECKUX MNpoLeccax U ABMNEHUSX, COCTaBMSALWNX TEOPEeTUHECKYD OCHOBY
MAI-2N1eKTPOHUKM; 3HAKOMCTBO C CYLLECTBYHOLWNMN MOAENAMU, TEOPUAMKN pasnnYHbIX dou-
314ECKNX ABMNEHNA N OCHOBHbIMK obnactamu npumeHeHna MOM-cTpykTyp.

KpaTkoe copepxaHue (AnaakTuyeckue eAMHMULLbI) y4eOHON ANCLUNIUHDI

[OucumnnuHa coctouT 13 aeBaTu pasgenos. Pasgen 1. BeeoeHnune. MAlN-anekTpoHnka — oc-
HOBa COBPEMEHHbIX MHAOPMAUUNOHHLIX cucTteM. Ponb cTpykTtyp Tuna MM B coBpemeHHoM
MUKPO-3NEKTPOHMKe. XapaKTepHble pa3mepbl 1 TpeboBaHusa K MaTepuanam, Ucnosib3dyemMbiM
B MAl-ctpyktypax. lNepcnektmBbl passutna MAlN-texHonoruu. lNpeomeTr mn cogepxaHue
Kypca. Paspgen 2. ®eHomeHonormyeckasi Teopmsa noBepxHOCTU 1 npunosepxHocTHon Ol3
NonynpoBOAHMKOB. [lpMpoaa NoBepxXHOCTU MONYNPOBOAHWUKOB. [MOBEPXHOCTHbLIE SMNEKTPOH-
Hble COCTOSIHUS M UX Knaccudukaums. Obnacte npoctpaHcTBeHHoro 3apsga (Or3) B6nusm
nosepxHocTn. PasHoBugHocTn Ol13 n KoHUeHTpauus HocuTenewn sapsiga. Teopus npuno-
BepxHocTHon Ol13 nonynpoBoaHuka. 3apsa B NOBEPXHOCTHbIX cocTosiHusax (MNC). Oudde-
peHumnanbHas eMKocTb, obycnosneHHas nepesapsagkon MNC. Pasgen 3. dnsmyeckne oCHOBbI
Teopun MAM-cTpykTyp. Teopus nageansHon MIAIM-CTpykTypbl. 30HHbLIE AMarpamMMbl, 3aBUCK-
MOCTb MOBEPXHOCTHOrO MoTeHumana oT HanpsikeHUa Ha 3aTBope, BOSbT-(hapafHble Xapak-
Tepuctukun (BOX) Ha Huskon yactote (HY) n Boicokon YactoTte (BY). PeanbHble CTPYKTYpbI.
3apagbl B okucne kpemHuesbix MOIM-cTpykTyp. BnusHue KOHTakTHOW pas3HOCTU MoTeHuua-
NOB U OPYrMX BHELWHMX PaKTOPOB Ha HanpsXeHue nnockux 3oH n BOX MUAM-cTpyKkTypbl.
OkBuBaneHTHole cxembl MO-cTpykTyp. HepaBHoBeCHbIE npouecchl. HepaBHoBecHOe 06ea-
HeHue B MIO[M-cTpykTypax. MexaHnambl penakcaumm MHBEPCUOHHOIO cnos. HapyweHue pas-
HOBECUS Npu NpoTekaHun Toka. MexaHu3Mbl TOKONPOXOXAEHUSA B ANINEKTPUYECKUX NITEHKaxX
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MAOlM-ctpyktyp. Pasgen 4. Metogbl uccnefoBaHUs 3nekTpodu3NYECKUX XapaKTepucTuk
MOMN-ctpyktyp OnpegeneHune anekTpoduanyecknx napametpos MAMM-CTpyKTypbl MeTogoM
BY B®X. OnpegeneHne Tuna npoOBOAMMOCTU, YPOBHSA W Npodund nerMpoBaHusi nony-
NPOBOAHUKA, HAMNPSHKEHUSA MAOCKUX 30H N NOPOroBOro HanpshkeHus, aeKTMBHOro NOBEpPX-
HOCTHOro 3apsiga. OnpegeneHne 3aBUCUMOCTU MOBEPXHOCTHOrO MoTeHuuana oT ynpasnsio-
Lero HanpsbkeHust (kanmbposka BOX no noBepxHOCTHOMY noTeHuuwany). Metoabl onpege-
neHunsa aHepreTmyeckoro pacnpegenenunsa MNC. AsTomatmsaums namepeHun. OnpegeneHuve
Temna reHepaumn, BpeMEHU XU3HU, BPEMEHN penakcaunm MHBEPCUOHHOMO CoSi U CKOPOCTU
NOBEPXHOCTHOM pekombuHaumm metogom Llepbera. [pyrme metoabl onpeaeneHnst reHepa-
LIMOHHO-PEKOMOMHAUNOHHLIX xapakTepuctnk MIAlM-ctpyktypbl. Pasgen 5. MexaHusmbl He-
crabunsHoctn MAMM-cTpykTyp. ObLWasn xapakTepuctmka npoueccoB HectabunsHoctn MUAMM-
cuctem. Murpaumnsi MIOHOB B AMINEKTPUYECKON NIIEHKE. ONEKTPOHHLIN 3axBaT Ha NC n obb-
eMHble NOBYLUKN B AnanekTpuke. [AunonebHas nonspusauunsa ananektpuka. Cnocobbl ctabu-
nnsauum ceomncte MAMM-cTpykTyp. MeToabl nccnegosaHust HectabunbHocTu. MeTtoa cmele-
Hna B®X nocne TtepmononeBon o6paboTkm CTpykTypbl. MeTon AMHaAMUYECKUX BOSMbT-
amnepHbIx xapaktepucTtuk (OBAX). Metog TepmocTumynuposaHHon nonspusauun (TCI1) w
ero mogucpumkaumn. Pasgen 6. Teopua agmuttaHca MUOl-cTpykTtyp. Teopuss agmuTTaHca
MOIM-cTpykTypbl. AOMUTTAHC MOHO-YPOBHSA U KOHTUHYyma [1C B ngeanusmposaHHon MOI1-
CTpyKType. TyHHenbHas mogenb agMuUTTaHca Npy 3axBaTe HocuTenen 3apsga Ha NOBYLLUKM
B AnanekTpuke. ®nykTyaunmoHHaa Modesib agMUTTaHca B CTPYKTypaX, MUKPOHEOAHOPOLHbIX
MO NOBEPXHOCTHOMY MnoTeHumany. TyHHenbHO-(bnyKTyaunoHHas Moaens agMmuttaHca. Cny-
Yan paBHOMEPHOro W IKCMOHEHUMANbLHOIO pacnpefeneHnsa noBylWeK B NOA3aTBOPHOM M-
anektpuke. Onpenenenne napametpoB [1C metogom agmutTaHca. Pasgen 7. KBaHTOBble
ceovictBa MAT-cTpykTyp . KBaHTOBO-MexaHu4yeckass mogenb npunosepxHoctHon Ol3 nony-
NpoOBOAHUKA. DnekTpuyeckoe kBaHToBaHue. Kputepun obpasoBaHuna asymepHoro (2D) anek-
TPOHHOroO rasa. Metoabl pacyeta SHepreTU4eCcKoro cnekTpa ABYMEPHbIX HOCUTENen. Jnek-
TPUYECKUA KBAHTOBbIN npenesn. [NNOTHOCTb KBAHTOBLIX COCTOAHMA W KoHUeHTpauus 2D-
ANEKTPOHHOro rasa. Ceoncrtea 2D-3MEKTPOHHOrO rasa B MarHUTHOM nose. QHepPreTUYeckmi
CMNEeKTP W MIOTHOCTb COCTOAHUM B MAearnbHOW cucTeMe. Y4yeT pasynopsioyveHHOCTU pearb-
HOW CTPYKTYpbIl. JIoKkanusaumsi SneKTpoHHbIX COCTOSAHUW B 2D-cuctemMe cO crnyvyarHbIM  Mo-
TeHumanom. lepkonaunoHHas moaens nposoaumocTu. KeBaHToBbIN adhdpekT Xonna. CyTb
SIBMIEHNSA M OCHOBHbIE 3KCMEPUMEHTLI. YCNoBus HabnogeHma n Metoamka nsamepeHnin. Kave-
CTBEHHas puamyeckas mHTepnpetauus. Metponornyeckne npumeHeHnss KOX. KsaHTOBas
MeTponorna n oyHgameHTasnbHble pusndeckne kKoHcTaHTbl. Pasgen 8. MAlM-TpaH3ucTopbl n
npnbopbl  KMOTI1-texHonormn. ®usmka pabotbl MOIl-TpaHsuctopa (MOIMT) n KMOII-
TexHonorus. BAX MOIT. dusndeckme n TeXHONoOrm4yeckne npoLeccsl, BAMSOLWNE HA Xapak-
Tepuctukn MOMMT. SddekTbl cunbHbiX anekTpudeckmnx nonen. MOIT ¢ KOPOTKMM KaHamnoMm.
OhpekTbl KOpOTKOro kaHana. lNyTn nosbiweHna GbicTpogencTeua MOIMT. OcobGeHHoCcTM
npunoopoe KMOI1-TexHonoruu. LinpoBas TexHuka n norndeckme BeHTUnu. VHTerpanbHble
cxembl KMOTI-texHonorun. Pasgen 9. lNpumeHenne MUAlM-cTpykTyp. OHeproHesaBuCcUMble
anemeHTbl NnamaTu. MNpubopkl ¢ NnaBarLWwmM 3aTBOPOM U yCTponcTBa co cTpyktypon MOOIT
n nx npumeHenHune. MNpubopsl ¢ 3apsagosor cea3bto (M3C). OcHoBHbIE NapaMeTpbl U PEXUMBbI
paboTtbl. Obnactn npumeHeHus MN3C. ®oToanektpuyeckne MOM-npnubopsbl. [NepcnexkTuBbl
pas3sutna MON-aneKTpoHNKN.

dopMbl TeKyLer aTTecTauumn: NpakTUYeckme 3agaHuns
dopma NpoMeXyTOUYHOM aTTecTauuu: 3adeT

Koabl hopmupyembix (ccbopmupoBaHHbIX) kKomneteHumn: MK-1, MK-2
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51.B.[1B.6.2 Paanodunsnyeckme metoabl

Llenn v 3apauv y4ebHOM QUCLUNIIUHDI:

YyebHas pgucuumnnmHa «Pagunodusnyeckme MeToabl» CTaBUT CBOEW LENbl U3ydeHue u-
3MYECKMX OCHOB pagauvou3nKM U MPUMEHEHUS PagnodU3MYEeCKMX METOLOB B Pa3NUYHbIX
obnacTsx Hayku U TEXHUKWN, MeauumHe, 3KOSTOrUN.

OcCHOBHbI€ 3a4a41 OUCLMMNITNHbI:

— W3Y4MTb IKCMEpUMEHTalbHble OCHOBbl PaANOMU3NKM M PaACCMOTPETb SBMEHUd, pa-
Anodunanyeckme MeToabl, Hawegwmne CBoe NPUMEHEHNE B HayKe, TEXHUKE, 3KONOrmn u me-
OVULVHE;

— YCBOUTb OCHOBHbIE MOHATUSA pagmModu3nKn, OCHOBbI pagnonanyecknx MeToaoB nccneno-
BaHUS N ANArHOCTUKN.

KpaTkoe coaepxaHue (AMpaakTuyeckme eauHULbI) y4eOHOM AUCLMNIIUHBI

MpeaomeT n 3agaum pagnodusmkn. Bo3MOXHOCTb MPaKTUYECKOro NpUMEHeHUs pagnodu-
3M4YEeCKMX MeTOoOOoB B 3Koformm n meguumHe. [uanasoHbl paguoBonH. Obwas xapakrepu-
CTMKa BbICOKOYACTOTHO-TEPMUYECKOrO aHanunsa. dusndeckne OcHoOBbl MeTogda. Buapbl sdve-
eK, NMPUMEHSIEMbIX MNPW BbICOKOYACTOTHOM aHanmse. OKBUBANEHTHbIE 3NeKTpuveckne cxe-
Mbl s4erikn. dnsmyeckme npouecchbl, MNPOUCXOAsALMe NMpU  BbICOKOYACTOTHOM aHanuse.
CknH-adppekT. PakTopbl, BAUAKOLWME Ha TOYHOCTb U3MepeHun. JkpaHupoBaHue. MeToabl
KOMMNEeHcauun pagvmounsnyvyeHunto (aHU30TPOMHbIe, aKTUBHbIE, HeNUHenHble). [uanekTpuye-
CKMe U MarHUTHble CBONCTBa Buonornyecknx cpeq. [NpoHuuaemocTb BMonorndeckux cpen
ANA pagnonsnyyeHus.

®dopMbI TEKyLLEN aTTecTaLuMK: NpakTU4eckne 3agaHus
dopma NpoMeXyTO4YHOM aTTecTauumu: 3adeT

Koabl hopmupyembix (cchopmmpoBaHHbIx) komneteHumn: MNK-1, MNMK-2

51.B.[1B.7.1 TexHonoruu ynpaesneHusi LmdpoBbLIMU NpaBaMmu

Llenn u 3apauu yyebHOM gucumnimnHbl: GOPMMPOBAHNE 3HAHUI U YMEHWN, HEOBXOOUMbIX
ANA 3aWmnTbl MHOPMAaLMK B MUKPOSNEKTPOHUKE

KpaTkoe cogepxaHue (AMpaakTuyeckme eauHULbI) y4eO6HOM QUCLUMNIINHDI

BeegeHue. lNoHaTne mnHpopmaumn. Knaccudpukaums sngos mHgpopmaumn. NoHaTre
3awmnTbl MHopMaumm. OcobeHHOCTU 3alnTbl MHPOPMaLMU B MUKPOSNEKTPOHUKE.

[MpaBoBble OCHOBbLI 3aLWUTbl UHOPMauuKn. MNMoHATME NPaBOBOro pexmnma UHdopma-
umn. Knaccndmkauma npaBoBoro pexmma nHgopmaummn. ABTopckoe npapo. [1aTeHT Kak me-
TOA 3aWUTbl MHTENMEKTyanbHOM cO6CTBEHHOCTU. [1paBOBON PEXUM KOMMEPYECKON TaWHbI.
lMoHATMe rocypgapcTBeHHOW TaWHbl. [lopsaoKk OTHeCceHUs CBedEeHUM K rocygapCTBEHHOW
TarHe, UX 3acekpeynBaHue n paccekpednBaHne. OTBETCTBEHHOCTb 3a NpaBOHapyLUIEHUS B
chepe s3awmTbl MHopmaunn. MexagyHapooHoe COTPYOHMYECTBO B cdepe 3awmTbl MHGOP-
Maumn. MexgyHapoaHble cornalleHusi O B3aMMHOW 3aLimTe CeKpeTHON MHdopMauunn.

MeToabl 3aWwuTbl OT HeCaHKUMOHUPOBaHHOrO Aoctyrna. OCoBeHHOCTU apXUTEKTYpbl
COBPEMEHHbIX 3MEKTPOHHO-BbIMUCNUTENBHbLIX YCTPOWUCTB ANSA NpeaoTBpalleHns HecaHKLMOo-
HUPOBaHHOro AocTyna. 3awuTta MHopMaLMmM Ha YpoBHE onepaumoHHbIX cuctem. Cneuma-
NM3NpoBaHHbIE NMporpaMMHble cpeacTsa Ans 3alWunTbl MHOpMaLMK: aHTUBUPYCI, hbanepBo-
nbl, @aHTUTPOSIHCKME nporpammebl. Kpuntorpadpusa. CUMMETpUYHbIE N aCUMMETPUYHbIE anro-
putmbl. Kpuntocuctemsl RSA, PGP, AES, Serpent, Twofish. TOCT P 34.10-2012. CteraHo-
rpacomsa. OcHoBHbIe NpaBuna paboTbl AN 3aWwuTbl MHOPMaLn.
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MeToabl nepenayn mHgopmaumn. KaHanbl ceasn. Knaccugukauma kaHanoB CBA3W.
MpumeHeHne kpuntorpadun ans 3awmtbl ceTen. poTokonbl 3awmTbl: SSL, TLS, SSH,
IPSec, VPN, PPTP, L2TP, WPA.

3awmTa nHdopmauumn npu paspaboTke MUKPOINEKTPOHHLIX yCcTponcTe. OpraHmsauus
yoanéHHon paboTbl. Popmathl hannoB 6a3 AaHHbIX Anss oOMeHa AaHHbIMU NO UHTErparnb-
HbIM cxemam u nx Tonosnoruam: GDSII, MEBES, CIF, DXF. lNMporpammbl 06paTHOro npoekTu-
poBaHus. Vicnonb3oBaHne oBpaTHOrO MNPOEKTUPOBaHMA ONS 3aWuUTbl UHTENNEKTyanbHOM
COBCTBEHHOCTMW.

PopMbI TEKyLLEN aTTecTaLlmmn: onpoc
Pdopma NPOMEXyTOYHON aTTecTaummn: 3a4eT

Koabl hopmupyembix (cchopmmpoBaHHbIx) komneTeHuun: OlK-4, MNK-1

51.B.[1B.7.2 OcHOBbI Kpuntorpacduu

Llenu v 3apauv y4ebHOM AUCLUNIIUHDI:

lMo3HaKoMUTb CTyAEeHTOB C OCHOBaMM LWMGPOBaHUSA U 3awmTbl nHdopMaumn. Nocne npo-
XOXOEHUs Kypca CTyOeHT OOJPKeH 3HaTb OCHOBbI METOAOB LWndpoBaHusa nHdpopmauun ¢
pasnMYHbIM YPOBHEM KPWUMNTOCTOMKOCTU. CTyaoeHT LOSMKEH YMeTb MPOrpaMMHO peanuso-
BaTb BbILUEYNOMSIHYTble MEeTOoAbl.

KpaTkoe coaepxaHue (QupakTtuyeckne eaMHULbI) y4eOHOM AUCLUNIUHBI

OcHoBbl MHGOPMaLMOHHOM Be3onacHOCTM K 3awmTa nHgopmaumu. ictopus kpuntorpaduu.
OcHoBHble TepMmuHbl U onpeaenexna. Knaccmndpukaums wndpos. Wndpbl 3amensbl. LUndpol
nepectaHoBku. Wndpbl rammupoBaHnsa. KombuHupoBaHHble wndpsl. LndpposaHne ¢ oT-
KpbITbIM  KrtodoMm. Xew-pyHkumun. Kpuntorpadumyeckne npoTtokonbl. [1poTokonbl obBmeHa
knoyamu. NpoTtokonbl ayTeHTUuukaunmn (MaeHTndukaumm). NpoToKonbl 3NEKTPOHHOU LUd-
poBou nognucu. OcHoBbl KpunToaHanusa. CteraHorpadus. KoanposaHne nHdbopmauumn.

dopMbl TeKyLLen aTTecTaLumm: onpoc
dopma NpoMeXyTO4YHOM aTTecTauuu: 3ayeT

Koabl hopmupyembix (cchopmmpoBaHHbix) komneteHummn: OlNK-4, MNMK-1

B51.B.[1B.7.3 TexHU4Yeckue cpeacTBa 3allMThbl UHTENJIeKTYyasllbHOU COOCTBEHHOCTMU

Llenv n 3apayn yye6HOM AUCLUNIIUHDbI:

MdyyeHne OCHOB MOCTPOEHUA MOACUCTEM 3aliuTbl WMHGOPMaUMM B  MHGOPMALMOHHO-
KOMMYHUKALMOHHbBIX CUCTEMAX PasfUYHOro Ha3HayYeHusi, OCBOEHUE NMPUHUNMNOB (PYHKLMOHU-
POBaHNSA COBPEMEHHbIX CUCTEM NMOEHTUMKALNN N ayTEHTUUKaLUN.

KpaTkoe cogepxaHue (AMpaakTuyeckme eauHULbI) y4eOHOM QUCLUMNIINHDI

KoHuenumna TexHuyeckon 3awuTbl MHGopmauuun. MHdpopmaums kak npegmet sawmtol. Uc-
TOYHWMKM ONACHbIX CUrHanoB. TexHUYeckue KaHanbl yTeyku nHopmaumm. MeTtoabl JobbiBa-
HUS nHopmaumn. MeToabl MHXEHEPHON 3aLUTbl U TEXHUYECKON OXpaHbl 06bekToB. MeTo-
Abl CKpbITUS MHoOpMaumn n ee Hocutenen. Cpeactea TexHudeckon passedkn. Cpeacrea
npegoTBpaLeHns yTeukn MHOopMaLMM MO TEXHUYECKMM KaHarnam.

®dopMbI TEKYLLIEWN aTTecTaLun: onpoc
dopma NPoOMeXYTOYHOM aTTecTauumu: 3adyeT
Koabl hopmupyembix (chopmmpoBaHHbix) komneteHuun: ONK-4, MK-1
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PTAO.B.01  Teopusi oNTUYECKMUX CUCTEM TESIEKOMMYHUKaLUN

Llenv n 3apayn yye6HOM ANCLUNIIUHDbI:

Llenb kypca «Teopusi ONTUYECKUX CUCTEM TENEKOMMYHUKALMNY SBMSIETCA U3yYEeHME OCHOB-
HbIX CUCTEMHbIX BOMPOCOB NOCTPOEHUSA TENEKOMMYHUKALMOHHbBIX CETEN U BHEOPEHUS B CO-
OTBETCTBYOLUNE CETU UMGPOBBLIX CUCTEM KOMMYHUKALINNA.

B pesynbTtate nsyvyeHua aTon ANCUUNINHBI CTYAEHTbl OOMMKHbI 3HATb U YMETb: AOMUHUPYHO-
LMe MexaHn3Mbl B3aMMOAENCTBUS OMNTUYECKOTO U3NYYEHUsI C TBepAbIMU Tenamu, gusnye-
CKve NpuHUMnbl paboTbl hOoTONPUEMHBIX 3IEMEHTOB, N3MNYyYaloLWmMX MO40B U nase-poB, Xua-
KOKpUCTaNNM4ecknx npnbopoB 1 ONTOSNEKTPOHHbIX YCTPOMCTB; MeXaHn3mMbl (OOPMNUPOBAHNSA
lWymMa B NOMynpoOBOOHUKOBbLIX 3fIEMEHTaX ONTO3NEKTPOHUKN, METOAbl MX MaTeMaTU4eCKoro
OnucaHns, a TakkKe SKCNepUMEHTarnbHble BO3MOXHOCTM UX ONpeaeneHus; nepcnekTusebl pas-
BUTUSA ONTOSNEKTPOHUKN, CBSAI3aHHbIE C MPUMEHEHMEM HOBLIX MaTtepuarnoB M TEXHONOIUN, a
TaKkKe HOBbIX (PU3NYECKUX SIBNEHUIN B TBEPAbIX Tenax M ONTUKE ANs Lenen pasBuTus ane-
MEHTHOWN 6a3bl COBPEMEHHOM ONTOINEKTPOHUKM.

KpaTkoe coaepxaHue (AMpaakTuyeckme eauHULbI) y4eOHOM AUCLMNIIUHBI

BeeneHune. Baanmogencrene onTUYECKOro MsnyyvyeHnsa ¢ TeepabiMu Tenamm. PoToanekTpu-
YyecKkne sIBMeHust B MOSynpoBOAHMKAX M MOMynpoOBOAHMKOBbLIX Npubopax. PrykTyaumoHHble
npoueccbl B MONYNPOBOAHUKAX M MOMyNpPOBOAHMKOBLIX Mpubopax. AMuccus nanyyeHnsa ms
TBepAblx Ten. Xugkne kpuctannbl B ONTO3MEKTPOHUKe. AnnapaTtypa uudpoBbIX onTude-
CKUX TeNeKOMMYHMKaLMOHHbIX CUCTEM Nnepeaayun.

®dopMbl TeKyLLer aTTecTaLumm: onpoc
dopma NpoMeXyTO4YHOM aTTecTauumu: 3adeT

Koabl hopmupyembix (chopmmpoBaHHbIXx) kKomneTeHuun: [1K-1

PTO.B.02 lporpammupoBaHue Ha si3bike Pyton

Llenv n 3apayn yye6HOM ANCLUNIIUHDbI:

B aucumnnuHe wu3y4aroTCAa OCHOBHbIE MPUMHUMMBLI paboTbl € s3bikom Python kak yHuBep-
canbHbIM MynbTUNapagurMeHHbIM $S3bIKOM BbICOKOrO YPOBHSA C YOOOHbIMM CTPYKTypamu
AaHHbIX, MeTodamMu NpPOrpaMMUPOBaHUS W OTNAAKM KOMMNAKTHbIX 3(PEEKTUBHBIX NpPo-
rpamm.

Llenb AaucumnnmHbl — O3HAaKOMUTb  CTYAEHTOB C OCHOBHbIMW  MpuHUMNAMX  Npo-
rpammupoBaHus Ha Python kak nogxoga K MOCTPOEHMIO MNporpaMMm, a TakkKe MHTensek-
TyanbHbIX BEG-CKpPUNTOB.

3agayn — npnobpeTeHne CTydeHTamu HeobxogumbiX 3HaHM O 6a3oBbIX KOHLUEnM-
unax nporpammmpoBaHus Ha Python, oGnactax ero npMMEHMMOCTW, KOHCTPYKUMAX A3bl-
ka Python n texHonormm paspaboTkm nporpamm Ha Python, a Takke yMeHWsa npoekTupo-
BaTb M peanu3oBbiBaTb BEO-CKpuNTbl Ha A3bike Python. OCHOBHOW UEnb AaHHOro anek-
TMBHOIO Kypca sBnsieTcs opMmpoBaHue 6a30BbIX MOHATUM CTPYKTYPHOro NporpammMmmpo-
BaHuWs, pa3BUTME NOMMKN OBYYarOLLUXCS.

KpaTkoe coaepxaHue (QupakTtuyeckne eaMHULbI) y4eOHON AUCLUNIUHBI
BeegeHue. Victopus a3bikoB nporpammupoBaHmns. Komnunaums n uHtepnpetaums. BeegeHuve
B s3blK NporpammupoBanus Python. Tunbl gaHHbIX B nporpammupoBaHumn. OnpeaeneHne ne-
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pemMeHHON. Jlornyeckne BblpaxkeHus. YCnoBHbIn onepatop. NHcTpykums if. MHOXecTBeHHOEe
BeTBneHune. Linkn While. BBog gaHHbIX ¢ knaBuaTypbl. [locnegoBatensHOCTU: CTPOKU. [lo-
cnepoBaTtenbHOCTU: cnuckn. CTPyKTypbl AaHHbIX: cnosapu. Linkn for B g3bike nporpammumpo-
BaHna Python. ®yHKkumMM B fA3blke nporpammupoBaHna Python. [MapameTpbl U aprymeHTbl
dyHKUMIA. JlokanbHble u rnobanbHble NepPEMEHHbIE.

PopmMbI TEKyLLEN aTTecTaummn: nabopaTtopHble paboTbl
dopma NPoMeXyTOYHOM aTTecTaLuumu: 3adeT

Koabl hopmupyembix (cchopmmpoBaHHbIX) KomneTeHuun: [K-3
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MpunoxeHue 5

AHHOTaUuK NporpaMm y4e6HOM U NPOU3BOACTBEHHbLIX MNPAKTUK

Y4yeOHas npakTuka
No NONy4YeHnIo NepBUYHbIX NPodeCCUOHaNbHbLIX YMEHUN N HaBbIKOB,
B TOM YucCne NepBUYHbIX YMEHUN N HABbIKOB
Hay4HO-UccrnenoBaTenbCKON AeATENbHOCTHU

1. Lenu yyeGHOM NpaKTUKX NO NOMYYEHUIO NEPBUYHBLIX NPOdeCCUOHaNbHbIX YMEHUN
N HaBbIKOB, B TOM Yu1CIlle NepBUYHbIX YMEHUNA U HAaBbIKOB Hay4YHO-UCCIieAoBaTeNIbCKON
DeATeNnbHOCTU

Llenamu yyebHOM nNpakTuKK No NOMYYEHUIO NEPBUYHBIX NPOECCUOHANBHBLIX YMEHUN U
HaBbIKOB, B TOM YMUCIEe NEPBUYHbIX YMEHUA M HABbLIKOB Hay4HO-MCCNeaoBaTeNnbCKON aeaTenb-
HOCTU SABNAIOTCA: 3HAKOMCTBO C OpraHuM3aument HayyHbIX mccrnegoBaHui B nabopatopusix
yHUBEpCUTETA, NPOMUNbHBLIX  Hay4yHO-UCCNeaoBaTENbCKUX  WMHCTUTYTOB, Hay4HO-
nccnepoBaTenbCKUX M NPOMBILWSIEHHBIX OpraHuM3auun, 3akpenneHve n yrinybneHvne 3HaHumn
N YMEHWN, NONYyYEHHbIX B NPOLECCE TEOPETUYECKOro 00y4yeHns B pamMkax y4ebHoro nnaua;
hopMMpOBaHNE 3NEMEHTOB OBOLLEeHay4YHbIX, COLMANbHO-IIMYHOCTHBIX KOMNETEHLMIA; Npnob-
peTeHne NPaKTUYeCKUX HaBbIKOB, KOMMNETEHLMI, a TaKKe OnbiTa CaMOCTOATENbHOM npodec-
CMOHanbHOWN OeATeNbHOCTU, CNOCOBCTBYOLWNX YCNELHOMY OCBOEHMIO CreunarbHbIX UCuUmn-
NAWH, M3y4aeMblX Ha NocrneayLWwmnx Kypcax B COOTBETCTBUM C TpeboBaHUAMKN 1 KBanudmka-
LMOHHOM Xapaktepuctukon 6Gakanaepa, ycTtaHoBrneHHbiMn ®IOC BO no Hanpanenuio
03.03.03 «Paguodumsmka», Ha OCHOBE U3y4YeHUsI COBPEMEHHOrO MPUKIaZHOro U cneuynanu-
3MPOBAHHOrO MporpaMMHoro obecneyeHnsa kadpeapbl PU3MKKU NONYNPOBOAHUMKOB M MUKPO-
SNEKTPOHUKN.

2. 3apayum y4yeOHOM NPaAKTUKMA MO MONYYEHUI NEepPBUYHLIX NpodhecCUoHarbHbIX yme-
HAW U HaBbIKOB, B TOM 4uCfie MNEepPBUYHbIX YMEHWA U HaBbLIKOB Hay4HO-
nccnegoBaTenbCKOW AeATeNbHOCTHU

OCHOBHbIMK 3agadamu y4ebHOM MPaKkTUKM NO MOMYyYEHUIO NEPBUYHBIX NPOeCcCMoHanbHbIX
YMEHUA W HaBblkOB, B TOM 4MUCMEe TMEpPBUYHLIX YMEHUA U HaBbIKOB  Hay4HO-
nccnenoBaTenbCKon OesATenbHOCTU ABMAIOTCA:
- O3HaKoMreHue obyYarLUXCHA C BbIYUCIINUTESbHBIMU MOLLHOCTAMU Kadbeapbl PU3NKM Nony-
NPOBOAHUKOB U MUKPOISEKTPOHUKM;
NpakTU4Yeckoe OCBOEHME OMnepaumMOHHbIX CUCTEM U COBPEMEHHbLIX KOMMbIOTEPHbIX 06010-
yek;
3aKkpensneHne 1 paclimMpeHne HaBblKOB NCNOMb30BaHUSA NAaKETOB NPUKIaAHbIX NporpamMm;
O3HaKOMSIEeHUEe CO crneuvanmn3npoBaHHbIMK NakeTamu nNporpaMmMm KOMMbOTEPHOro MoAeru-
pOBaHMSA U NPOEKTUPOBAHNA TEXHONOMMYECKMX NpoLLeccoB, NpnbOpoB 1 CUCTEM,;
co3gaHue n odopmrieHne oT4eToB ¢ nomMoLubto naketa MS Office.

YyebHas npakTvka no rnosyyYyeHU NepBUYHbIX NPOGECCUOHanbHbIX YMEHUA U HaBbl-
KOB, B TOM YMCre NepBUYHbIX YMEHUI U HaBbIKOB Hay4YHO-UCCIeA0BaTENbCKON AeATENbHOCTH
NMeeT Lenblo 3akpenseHne 3HaHUN U yMEHUN, MOMNyYeHHbIX B Npouecce U3yyvyeHus gucum-
NNUH «MHopMaUNOHHbIE TexHonormm», « OCHOBbLI Hay4YHbIX MCCNegoBaHWM B pagnodunau-
Key», «ANroputMbl U S3bIKWM MPOrpamMMMpPOBaHNAY, LMKNA MaTeMaTUYecknx amcumninmni «Ma-
TeMaTuyeckuin aHanmay», «JlnHenHas anrebpa», «AHanuTU4eckasi reomeTpus», a Takke no-
ny4eHne HaBbIKOB NPaKTUYeCKon paboTbl C BbIYUCIIUTENBHOW TEXHUKOW U NporpaMmmamMu Mo-
AenupoBaHus.
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B pesynbtate npoxoxaeHus y4ebHOM NpakTUKK NO NOSTyYEHMIO NEPBUYHbIX Npodeccu-
OHamnbHbIX YMEHWW M HaBblkOB, B TOM 4uUCre MNEPBUYHbIX YMEHUW U HAaBbIKOB Hay4HO-
nccnenoBaTenbCKON AeATEeNbHOCTU CTYAEHTbl AOSMKHbI:
3Hamb:

—opraHu3aumnio n paboTy nogpasgeneHus NpeanpusTus, MMeKLWero B aKcnnyaTtauum no-

KanbHble N ceTeBble y4ebHble KOMMNIIEKCHI;

— OeNcTByloLMNe CTaHOapTbl, TEXHUYECKME YCNOBUS, NMOMOXEHUA N UHCTPYKLMK NO JKChnya-

Taumm obopyaoBaHUa U NporpaMMHOro obecnevyeHnsa, opopMIeHNo TEXHUYECKON JOKYMEH-

Taumu;

ymems:

— MCNOMb30BaTh OTAENbHbIE NakeTbl NPOrpamMM KOMMbIOTEPHOIO pacyeTa 1 MoaenmpoBaHng

TEXHOSTOrM4yeCcKnx npoLeccos, NpMbopoB N CUCTEM;

— KBanMUUMPOBAHHO MOMb30BATbCA MNEepUoanyeckumMu, pedepaTUBHbIMU W CNPaBOYHO-

NHPOPMAaLIMOHHBIMU U3AaHUAMK MO NPOUNI0 cneynanbHOCTK, BKOYaa on-line MCTOYHUKNY;
3a Bpemsa y4ebHOM NPaKTUKM CTYAEHT OOSDKEH OCBOUTbL MOSHbIA LUK peLleHus npak-

TUYECKMX 3aday C NpUMeHeHneM MHPOPMaLMOHHbLIX TEXHOMNOMNA:

— MOCTaHOBKA 3aayu, BKNOYasi ee MateMaTnyeckoe peLleHune;

— anroputMu3auma 3agaym ¢ nsobpaxeHnem B6IOK-CXeMbl anroputMa B CTaHgapTHoM dhop-

me;

— peanusauyus nporpamMmmMbl B O4HOM U3 MHCTPYMEHTanNbHbIX cped nporpaMmMmpoBaHng, Moge-

NMpOBaHus;

— COCTaBreHne 1 3almTa oTyeTa Nno NpakTUke B COOTBETCTBMU C YCTaHOBMEHHOW (hopmoK C

ncnonb3oBaHmem cpeacte MS Office.

Mporpammon y4ebBHOM NPaKTUKM MO MOMYyYEHUIO MNEPBUYHBIX MPOeCCMOHanbHbIX
YMEHUA U HaBblKOB, B TOM 4uCIie TMEPBUYHbIX YMEHUM U HaBbIKOB Hay4HO-
nccnenoBaTenbCKon AeATENbHOCTM NPegyCMOTPEHO HanucaHne otyeTa C nocnegyoLen ero
3aLMTOMN.

OCHOBHbIE HaBbIKW, MOSTyYEHHbIE B XO4€E MPOXOXAEHUS y4ebHON NpakTUKKU Mo nony-
YEHUIO NepPBUYHbLIX NPOdECCUOHANBbHBLIX YMEHUN N HaBLIKOB, B TOM YUCe NEepPBUYHbLIX yMe-
HWA N HaBbIKOB Hay4YHO-UCCNEeAO0BaTENbCKON AEATENBHOCTU MO NONYYEHUIO NEPBUYHbIX YMe-
HAA M HaBbIKOB MPOEKTHO-KOHCTPYKTOPCKON OeATEeNbHOCTU, MOryT ObiTb MCMONb30BaHbl B
AanbHenwemM npu maydeHun 6noka ANCUMNNNH NPOMeCcCMOHanNbLHOMO UMKNa, a Takke npu
NPOXOXAEHUN NPOU3BOACTBEHHbIX MPAKTUK.

3. Bpewms npoBeaeHUA y4eOHOU NPaKTUKN

YyebHasa npakTvka no nony4eHuto NepBUYHbIX NPOGECCUOHANBbHBIX YMEHUIN 1 HABbIKOB,
B TOM 4uCre MePBUYHbIX YMEHUN N HaBbIKOB Hay4YHO-UCCreAoBaTerbCKon OeATeNnbHOCTU
NPOBOAMTCS Ha BbiNyckawLlen kadegpe (OU3MKU NONYyNpOBOAHMKOB M MUKPOINEKTPOHWUKM
BIy.
Cpokn npoBegeHns y4ebHOM NPaKTUKX MO MOMYYEHMIO NEPBUYHBLIX NpodeccrmoHarnb-
HbIX YMEHUWW W HaBbIKOB, B TOM 4UCMEe MEpPBUYHbLIX YMEHWA U HaBbIKOB Hay4yHO-
nccnenoBaTenbCKkon AeATeNbHOCTU: NMPaKTUKa NPOBOAUTCS MO OKOHYaHUM MO OKOHYaHUN 2-r0
Kypca (4-ro cemectpa). NMpoaomKkntenbHOCTb NpakTukn - 2 Hegenn (108 yacos/3 3eT).

4. Bua npakTtukm, cnoco6 u popma ee npoBegeHus
Bug npaktuku: yyebHas

Cnocob npoBeaeHus NpakTUKN: cmayuoHapHasi
dopma npoBeaeHust NPaKTUKN: OUCKpemHasi
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5. CopepxxaHue NpakTUKN

O6was TpyaoeMKoCTb Yy4ebHOM MpakTUKX MO MOSTyYEHUO NEPBUYHbLIX NPOdEecCUOoHanbHbIX
YMEHWUI 1 HaBbIKOB, B TOM YMCIe NEPBUYHbIX YMEHUI U HAaBbIKOB HAay4YHO-UCCeaoBaTeNbCKOM

JeATenbHOCTM cocTaBnsaeT 3 3a4eTHble eamnHuLbl/108 yacos.
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OpraHn3aumoHHble [MpoBedeHWe WHCTPYKTaXa MNO TexXHUKe Onpoc ¢ oT-
MepornpuaATUs 6e3onacHocTn npu pabote B nabopaTtopuax u 2 METKOIA B Xyp-
Mo NOpPSAAKY NPOXOXAEHUS NPaKTUKK. Hane no TB
2 O3HaKOMUTENbHbIN O630pHas nekuust Mo KOMMbTEPHLIM TEX-
aTan HoMormsaMm, wucnonb3yeMblM B paspaboTke u
NPOV3BOACTBE OCHOBHbIX TUMOB U3AENUA 3rek-
TPOHHOW TEXHUKW.
O3sHakomreHne obyvarLmnXca C BbIYMCU- Paboune
TeNbHbIMW MOLLHOCTAMU Kadeapbl U3MKK no- 16 3anucu ang
NyNnpoOBOAHUKOB Y MUKPOIMNEKTPOHUKMN. odhopmMmneHns
OKCKypCcun MO HayYHO-NPOU3BOACTBEHHbIM oT4yeTa
N Hay4Ho-obpasoBaTernbHbIM nogpasaeneHusm
n nabopatopuam BI'Y.
3 lNpakTnyecknn OcBoeHve KOMMbIOTEPHbLIX CPEACTB pelleHUs Pa6Goune
aTan npuKnagHbIX 1M npodeccuoHanbeHbIX 3agay no 3anvcu ans
9NEKTPOHNKE N HAHOINEKTPOHUKE 27 odopmneHus
oT4yeTa
PeweHne npodunbHbIX 1 NpodecCnoHanbHbIX
3ajau:
- (hnsmyeckas noctaHoBKa 3agauu;
- BblIbOp 1 obocHOBaHWE MaTemaTuyeckux me- Pa6oune
TOOOB peLleHus; 3anvcu ans
- obocHoBaHWe 1 BbIGOP NPOrpamMMHbIX CPEACTB o4 opopmreHns
peLleHuns; oT4yeTa
- paspaboTka anroputma pelueHus nocTasreH-
HOW 3agauu;
- NpoBeAeHNEe YUCMNEHHbIX SKCNEPUMEHTOB.
4 3akntountenbHbli (O6paboTka W aHanmM3 noslydeHHOW UHGOopP- OTyet
aTan gaumm, MOAroTOoBKa OT4YeTa MO MpakTuKe. Mo MpaKTyKe.
alwmTa ot4yeTa no npakTuke. 9 3awwTa pe-
3ynbTaToB

NpPaKkTUKK
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Bo Bpems npoBegeHUst Npon3BOACTBEHHOW MPAKTUKM UCMONb3YIOTCA Crieaytolme Tex-
HOMNOTUM:

- aHanMTUYeCKNe BbIYUCIIEHNS, B TOM YMCIE KOMMbIOTEPHBIE;

- YACNEHHbIE BbIYUCIIEHUS, B TOM YNCIE KOMMbIOTEPHLIE;

- aHanoroBoe MoAenMpoBaHNe NPOLECCOB U YCTPOWCTB NOCPEeACTBOM CO34aHMsl Make-

TOB;

- UMchpoBOE MOAENMPOBAHNE NPOLIECCOB M YCTPOMCTB Ha KOMMbIOTEPE.

MpeaycmaTpmBaeTcs NPOBEAEHNE CaMOCTOSITENbHOW paboTbl CTYAEHTOB NOA KOHTPO-
nem npenogaeatens. OcyllecTBnsieTcs oby4YeHre npaBuam HanmcaHusl HayYHbiX OTYETOB U
TPEHMPOBKM AOKNaAoB O pesyrbTatax UccrnenoBaHui.

NHavemayanbHble 3agaHusi Ha BeCb Nepuod NpPOU3BOACTBEHHON NPaKTVKK npeanara-
I0TCA KaXKAOMY CTYyAEHTY ero Hay4yHbiM pykoBoguTenem ot kadenpbl. CTyaeHTaMm HeobXxo-
AVMO BECTU MHOMBUAYanbHbIA OTYET MO NpaKTUKe, HE CTECHATbCS 3agaBaTb NpenogaBaTe-
Mo BOMpPOChI AN Yriy6reHHOro NoOHMMaHUsi KOHKPETHbIX NPO6eM MUKPOINEKTPOHMKM U NO-
NyNpOBOAHMKOBOrO Npou3BoAcTBa. [ns MorHoro NoHMMaHus mMatepuana crieayeT akTMBHO
MCMONb30BaTh KOHCYMbTaL MM C HAay4YHbIM PYKOBOAUTENEM.

6. DopMbI NPOMEXYTOYHOWN aTTecTauum (Mo uToram NPaKTUKKU) — 3a4eT MO pesynbTaTam
3aWmnTbl oTYeTa.

7. Koabl chopmMupyemMbix KOMNETEeHLUN

B pesynbTtaTte npoxoxaeHust 4aHHOW y4ebHOM NpaKTUKM oBydaowmncsa 4omkeH npnobpectun
cnegytowme KoMmneTeHUnn:

obwernpogheccuoHaribHble KOMNemeHyuu:

— CNoCcoBHOCTb pelwlaTb CTaHAapTHble 3adayn NpPodPEeCcCUOHanNbHOM AeATEeNbHOCTU Ha
OCHOBE WH(OPMaUNOHHOM U  Bubnmnorpaduieckon KynbTypbl C MNPUMEHEHMEM
NHPOPMALIMOHHO-KOMMYHUKALMOHHBIX TEXHOMOMMIA U C Y4EeTOM OCHOBHbIX TpeboBaHWi
nHopmMaumnoHHon 6esonacHocTn (OlK-3);

rnpogheccuoHarbHble KOMIeMeHyuU:
— BageHve KOMMbITEPOM Ha YpPOBHE OMNbITHOrO MONb30OBaTeNs, MNPUMEHEHMUIO
NHPOPMaLMOHHBIX TexHonorum (MK-3).

MpousBoacTBEHHAsA NpPaKTUKa NO NOYy4YEHUIO
npoceccuoHanbHbIX YMEHUIM U ONbiTa NpogecCUOHaNbLHOM AeATeNbHOCTU

1. Uenu npon3BoACTBEHHOW NPAKTUKKU NO NOJNy4YeHUro npodeccmoHanbHbIX YMEHUN U
onbiTa npoceccuoHarnbLHON AeATEeNbHOCTH

Llenb npon3BoaCTBEHHOW NPAaKTUKK MO MOSTy4EeHUIO NPOdIEeCCUOHanNbHbIX YMEHU 1 OnbiTa
npodeccrnoHanbHoON OeATenbHOCTU COCTOUT B O3HAKOMIEHUSA CTYAEHTOB C Buaamu Oyayuien
NpodeCccMoHanbHON AeATENbHOCTU, (POPMUPOBAHNS NPAKTUYECKUX HABLIKOB, YMEHWIA, Npnob-
peTeHUs onbliTa BbINOMHEHUS UHXEHEPHBIX U HAy4YHO-UCCefoBaTENbCKNX paboT, NpUMEHEeHUN
COBPEMEHHbIX pagnonanyecknx u MHPOPMaLMOHHbLIX TEXHOMOMNIA.

2. 3apaym Nnpon3BOACTBEHHOW NMPaKTUKU MO NOsy4YeHUro npodeccruoHarnbHbIX YMEHUN
M ONbITa NPOEKTHO-KOHCTPYKTOPCKOWN AeATENIbHOCTHU
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3agayamMy NpPov3BOACTBEHHOM MPAKTMKM MO MOMYYEHU0 NpPodeccUOoHarnbHbIX YMEHUIA U
onbiTa NpodeccnoHanbHON AeATeNbHOCTM B COOTBETCTBUM C NPOUNBHOM HanpaBreHHOCTbIO
obpasoBaTernbHOM NporpaMmbl U BUaammn npodeccmoHanbHoN AesTeNbHOCTU SBMSOTCS:

Hay4Ho-uccrie0oeamersibckasi 0esimeslbHOCMb:

— OCBOEHWe MeTOO0B Hay4HbIX UCCneOoBaHUM;

— OCBO€HMe Teopun 1 moaenen;

— MaTemaTu4yeckoe MoaenMpoBaHMe NPOLIECCOB U OOBEKTOB;

— npoBedeHne IKCNEPUMEHTOB MO 3a4aHHON METOAMKE;

— 0bpaboTka nosiy4eHHbIX pe3ynbTaToB Ha COBPEMEHHOM YPOBHE N UX aHaNu3;

— paboTa C Hay4yHOM NMTepaTypon C UCMOSIb30BAHMEM HOBbIX MH(POPMALMOHHBIX TEXHOMO-
K, CrieXxxeHne 3a Hay4YHoW NepuoanKou;

— MOAroTOBKa AAHHbIX AN coCTaBneHnsi 0630poB, OTHYETOB M Hay4YHbIX NyGnuKaumi;

— y4yacTue B NogrotoBke U 0pOpPMIIEHMM Hay4YHbIX CTaTen;

— y4yacTue B COCTaBfeHun OTYETOB N AOKNAO0B O Hay4YHO-UCcnegoBaTenbckon paboTte, yya-
CTWE B HayYHbIX KOHEPEHUNAX U CEMMHApPaX.

3. MecTo 1 Bpems npoBeAeHUA NPON3BOACTBEHHOW NPAKTUKU MO nosly4yeHutro npodec-
CUOHanNbHbIX YMEHUM U OMNbITa NPOEKTHO-KOHCTPYKTOPCKOMN AeATEeNbHOCTH

bason npaktukn sensetca AO «HayyHo-uccnegoBaTenbCKUN UHCTUTYT SNEKTPOHHOWN
TexHukn» (HUM3IT) (r. BopoHex), 4TO cooTBeTCTBYET TpeboBaHusMm denepanbHOro rocy-
AapcTBeHHOro obpasoBaTenbHoro craHgapta Hanpaenenust 03.03.03 «Paguodusukar». B
aToM cnyyae odopmnsetca [Jorosop mexay BI'Y v npeanpusitnem, rge obydarowmncs Bbl-
NOMHSET NPON3BOACTBEHHYIO NPAKTMKY MO MOMYy4YEHUIO NPOdECCUOHANbHbLIX YMEHWI U ONbiTa
npodeccnoHanbHOW AeaTENbHOCTH.

Cpoku npoBedeHNsa NpakTUKK: NpakTMka NpoBOAUTCA B 6 cemecTpe 3 Kypca; Npoaorn-
XUTENbHOCTb NPakTukK - 2 Hegenu (108 yacos/3 3eT).

4. Bug npakTtukm, cnoco6 u popma ee npoBeneHus

Bug npaktuku: npoussodcmeeHHast
Cnocob npoBegeHus NpakTUKN: cmayuoHapHasi, 8ble30Hasi
dopma npoBeaeHust NPaKTUKN: OUCKpemHasi

5. CtpykTypa u cogepxaHue NpovM3BOACTBEHHOM MPaKTUKKU NO nonyvyeHuro npodeccu-
OHamNbHbIX YMEHUA U onbita npodecCUOHaNbLHON A[eATEeNIbHOCTU, MNPOEKTHO-
KOHCTPYKTOPCKOM

MpoAoMKUTENBHOCTL NPON3BOACTBEHHOW MPAKTUKMA, TEXHONOIMYECKON - 2 Heaenu
(108 yacos/3 3eT).
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1 |OpraHusaumnoH- [llonyyeHne nNponyckoB, WMHCTPYKTaXM MO TexHuke Besonac- 9
Hble Meponpusi- |HOCTW M Ap., NonydeHue cneuoaexabl
2 |3HakomcTBO C O630pHast nekuns No TeMaTuke NPeanpuUsTUSt C paccMoTpe-
npeanpuaTMeM  |HUEM TEXHOMOrMnm Npou3BOACTBA OCHOBHbIX TUMOB U3OEeNuii 9

CBY 2neKTpoHHOM TEXHUKN. JKCKYPCUU MO Lexam u otgenam

3 |Os3HakomneHue ¢ |Y4acTok MNOBEPXHOCTHOW 0OpaboTkM nonynpoBOAHMKOBBIX
TEXHOSTOMMYeCckn- |MaTepunanos:

MU npoueccamu 1| Y4acTok NosydeHUss AU3NEKTPUYECKMX NITEHOK Ha KPEeMHUN:
obopynoBaHuem |Yuactok ootonutorpadmm:

JTabopaTopum nermpoBaHme NonynpoOBOLHUKOBBIX NOASIOXKEK:
JTabopaTopus NpnbOpHO-TEXHONOMMYECKOro MPOEKTUPOBAHNSA 81
Y4yacTok MOHTaxa n cOopKM KpUcCTansos:

JTabopaTopusi KOHTPONS NapaMeTpPoB M UCMbITAHUA U3aenuin
3IEKTPOHHOWN TEXHUKN:

O6paboTtka n aHanu3 nonyyYeHHon nHpopmauun, noaro-
TOBKA OTYeTa NO MPakTUKe.

4 |3akntoumTenbHbin |ObpaboTka n aHanu3 nony4YeHHon nHdopmauum, noaro-
aTan TOBKa OT4YeTa No MnpakTuke. 9
3awumTa oTyeTa no npakTuke

Hay4Ho-uccnegoBaTtenbckme 1 Hay4YHO-NMPOU3BOACTBEHHbIE TEXHOOMMM, UCNONb3yeMble Ha
NPON3BOACTBEHHOW MpaKTUKe: TEXHOMOMM MOBEPXHOCTHON 0B6paboTkM KpUCTanmoB:  LUMK-
doBKka; NONMMPOBKA; YMCTKA NNACTUH MOCNe MexaHW4YecKkon 00paboTKM; KOHTPOMNb YMCTOThI
MNOBEPXHOCTU MNACTUH; XMMUYECKOE TpaBfeHWe; nrasMoXummuyeckoe TpaBrieHue; ckpamnodu-
pOBaHME; TEXHOMOrMM NernpoBaHnst MoNynpoOBOAHMKOBBLIX CTPYKTYP: AMddY3MOHHbIE Mpo-
LlecCbl; MeTOAbl KOHTPONS napaMeTpOB MPUMECHLIX CrOEB; METOAbl MOSyYEHUS 3MUTaKCK-
anbHbIX CIOEB; reTepo3NUTAKCUsa KPEMHUS Ha AMINEKTPUYECKMX NOANOXKKaX; WMOHHOEe neru-
pPOBaHUE; OTXKUI MOHHO-NErMPOBAHHbIX CTPYKTYP; TEXHONOMMN MeTOoAbl NOfyYeHnUs mMeTannu-
YeCKMX NIEeHOK; MeToAdbl KOHTPONS NapameTpPoB U UCMbITAHUIA U3AENWIA SNEeKTPOHHOW TeXHU-
Kv; MeToamka NpUOGOPHO-TEXHOMNOrMYECKOro NPOEKTUPOBaAHNUS U3OENUA 3NEKTPOHHOW TEXHU-
KW.

6. dopma NpomMeXyToO4YHOM aTTecTaumm (N0 UToram NpPaKTUKM) — 3a4eT Mo pesynbrTaram
3awmnTbl oTyeTa.

7. Koabl hopMmupyemMbIX KOMMETEHLUN

B pesynbTtaTte npoxoxaeHus 4aHHOW y4ebHOM MNpaKTUKM obydatowmncsa gomkeH npnobpectun
cneaywoLme npogheccuoHarbHble KOMIemeHyuu:
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— CMNOCOBHOCTb MOHMMAaTb MPMHUMMBLI PaboTbl M METOAbl JKChnyaTauum COBPEMEHHOM
pagMo3NEKTPOHHOM N ONTUYeCKON annapaTypbl 1 obopyaoBaHua (MK-1);
— CNOCOBHOCTb MCMONb30BaTh OCHOBHbIE METOAbLI paanodmnanyeckmx namepernin (MK-2).

MpousBoacTBeHHas NpakTUKa, npeaguniioMHas
1. Uenu npon3BoACTBEHHOW NPaKTUKKU, NPeaaUNIIOMHON

OCHOBHbIMW LEensAMM NPOU3BOACTBEHHON NPeaaUnIOMHON NPaKTUKN ABMSKOTCH: 3a-
KpenneHne n paclumpeHne TeopeTUYEeCKUX 3HaAHWA M NPaKTUYECKUX HaBbIKOB B Hay4HO-
nccnegoBaTenbckon pabote n npodeccnoHanbHOM NPOEKTHO-KOHCTPYKTOPCKON AesTenbHo-
cTn, cbop cTygeHTamum HeobxooMMoro Ans BbINOMHEHUS BbiNyCKHOM GakanaBpckon paboThl
MaTepuana, CoBepLleHCTBOBaHUE NpodeCcCnoHanbHbIX yMeHun ero obpaboTkn n aHanmsa, a
Takke:

2. 3agaum NPaKkTUKK

3agavamu Npon3BOACTBEHHOM MPaKTUKW, NpeaaunioMHON B COOTBETCTBUM C NPOJUIBHOM
HanpaBfieHHOCTbIO 0bOpa3oBaTenbHON NporpamMmMbl U BuaamMu npodeccruoHanbHon aeatenb-
HOCTU SIBMAKOTCA:
— ob6paboTka Nony4YeHHbIX pe3ynbTaToB Ha COBPEMEHHOM YPOBHE N UX aHanus;
— paboTa C Hay4yHOW NnMTEpPaTypon C UCMOSIb30BAHMEM HOBbIX MH(POPMALMOHHBIX TEXHOSO-
T, CnexeHue 3a Hay4YHOW NepuoanKkon;
— NOoAroToBKa [AaHHbIX AN cocTaBneHnsa 0630poB, OTYETOB U HAaYYHbIX NyGnvKaumm;
— y4yacTue B Nogrotoske U 0opOpMIIEHMU HayYHbIX CTaTen;
— yyacTue B COCTaBfieHUN OTYETOB M JOKNAA40B O Hay4yHO-UccrnegoBartenbckon pabore, yya-
CTWE B HayYHbIX KOHPEPEHUNAX U CEMMHApPaX.

3. MecTo 1 BpemMs npoBefeHNsA NPOU3BOACTBEHHOM NPaKTUKKU, NpeAsUNIIOMHON

[MponsBoacTBEHHAA NpakTuka, NpeaauniioMHas NPoOBOAUTCS Ha NPOMUIbHbIX npea-
npuaTUAX, bmpmax u opraHmsaumsx, Mbo B CTPYKTYPHbIX noapasgeneHnsx BopoHexckoro
rocy4apCTBEHHOrO YHMBEPCUTETA, Hay4YHasa U nNpakTndeckas OesTenbHOCTb KOTOPbIX CBA3aHa
C UCNONb30BaHNEM MPOEKTHBLIX Y UH(POPMALIMOHHBLIX METOAOB U TEXHONOrMn B obnactun anek-
TPOHMKN U HAHOSNEKTPOHUKMN.

basamu npegannIoMHON NPaKTUKK ABNAKTCSA:

- nabopaTtopHbln (poHA Kadenpbl PU3MKM MOMAYNPOBOLHMKOB U MWUKPOINEKTPOHUKM
usnyeckoro akynbteta yHuBepcuTeTa No NPUBOPHO-TEXHOMNOrMYECKOMY U Tomnosiornye-
CKOMY MPOEKTUPOBaAHMIO COBPEMEHHbLIX U3AENUN INIEKTPOHHON TEXHUKY;

- HUW dpmnankmn BopoHexckoro rocyHMBepcuTeTa;

- AO «Hay4Ho-uccnegoBaTenbCKUA UHCTUTYT 3MEKTPOHHOW TexHukn» (HUN3T)
(r. BopoHex)

N apyrne npounbHble opraHmM3aumm n npeanpuaTnd, YTo cooTBeTCTBYyeT TpeboBaHM-
am PegeparnbHOro rocygapcTBeHHOro obpasoBartenbHOro craHgapta Hanpasnenus 03.03.03
«Pagnodumsnkay.

Cpoku npoBeaeHnsa NpakTUKK: npakTuka NpoBoanTCHa B 8 cemecTpe 4 Kypca; npoaorn-
XUTenbHOCTb nNpakTukn 2 Hegenu (108 yacos/6 3eT).

4. Bua npakTtukm, cnoco6 u cpopma ee npoBeaeHus

Bug npaktuku: npouzeodcmeeHHast
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Cnocob npoBeneHus NpakTUKN: cmayuoHapHasi, 8ble30Hasi
dopma npoBeaeHUs NPaKTUKK: OUCKpemHasi

5. CopepxaHme Npou3BOACTBEHHOW NMPAKTUKKU, NpeaaunioMHON

Obwwas TpyaAOEMKOCTb NPON3BOACTBEHHOW MPaKTUKK, NpeaanniioMHON cocTaenseT 3 3a-

yeTHbIX eanHud, 108 yacos.
- 5
5 A
§5 3
© - H
TR Q
o
y 853w
Ne Paspgenbi Buabl npon3BoacTBeHHOM PaboThbI a 8 6’ S PopmMbl TeKyLLero
n/|:| (aTansbl) Ha npakTuke 5 E °® KOHTpoOns
NPaKTUKK go>p
= & 00—
o T
oZ ®
§ 2 a
22 Q
= o ;*
1 MogrotoButenb- |CHop maTepmanoB M NoAroToBka K Hanuca-
HbI 3Tan HUIO BbIMNYCKHOM KBanudukaunoHHon pabo- 9
Tbl
2 |O6paboTka n|AHanua nuTepatypbl, CBS3aHHOW C npea-
aHanus nosny-|MeTHon 006nacTbld Hay4YHO-NMPaKTUYECKNX 9 0630p nUTEpPaTYpHI
YeHHoM UMHMOpP-|MccnegoBaHMI
Mauumm
O6ocHoBaHNe MeTOAOB W CPeACTB pelue-
HNUA TeopeTn4eCKMX BOMPOCOB U IKChepu- O0OocHOBaHMEe MeTo-
MEHTarnbHbIX UCCHeaoBaHU NocTaBNeHHOM 9 [I0B U CPeacTB pelle-
3agayn HUA NnocTaBneHHon
3agaum
3  |SkcnepumMen- PaspaboTka nporpaMMHON YacTu peLLeHus OdopmnieHne npo-
TallbHO- nocTaBfeHHON 3agavn 27 rpamMmMHOro obecneye-
nccnepoBaTenb- HUS
cKui atan "
PaspaboTka NpOEeKTHO-KOHCTPYKTOP-CKON U OdopmneHune pesynb-
3KCNEPUMEHTANbHON YacTU peLUeHnst Mo- TatToB  MOAeNupoBa-
CTaBNEHHOW 3aga4un 27 HUSA, aKcnepuMeH-
TanbHbIX UccnenoBa-
HURN, Bepunpmkaumm
4  |Bakntountenb- |lMogrotoBka M HanucaHWe BbIMYCKHOW KBa-
HbI 3Tan nudurkaumMoHHon paboThbl
tukau P 27 | Odopmnene BKP
6. dopma npomexyToyHOM aTtTectaumm (N0 MTOram npPOU3BOACTBEHHOMU

NPaKTUKK) — 3aLiMTa OTYETa C OLIEHKOW

7. Kogbl hopMupyeMbIX KOMMNETEeHLUN

B pesynbTaTte npoxoxaeHus 4aHHOW NpeaauninoMHOM NPakTUkM 0byyaroLwmMincsa SOMmKeH

npuobpecTu cneayome npakTUYecKkne HaBbIk1, YMEHUS U KOMMNETEHLUN:
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CMOCOBHOCTb MOHUMAaTb MPUHUMMbLI paboTbl U MeToAbl JKChnyaTauum COBPEMEHHOM
pagMo3NEKTPOHHOM N ONTUYeCKON annapaTypbl 1 obopyaoBaHua (MK-1);

CNOCOBOHOCTb NCMOMb30BaTb OCHOBHbLIE METOAbI pagnoduandeckux namepexmn (MK-2);

BNageHNWe KOMMbTEPOM HA YPOBHE OMbITHOMO MONb30OBaTensi, MNPUMEHEHUIO
NHPOPMaLMOHHBIX TexHonorui (MK-3).



115

MpunoxeHue 6

CeeaeHuns o 6ubnuotevyHom 1 nHdpopmMaumoHHOM obecneveHmm

OCHOBHOM 0b6pa3oBaTenibHON NporpaMmmbl

n/n

HanmeHoBaHne nokasartens

EonHnua
namepeHus/
3Ha4veHune

3HadeHue
cBegeHun

2

3

4

Hannuvne B opraHusaumm 3neKkTpoOHHO-O6MBNMOTEYHON CUCTEMBI
(anekTpoHHOM BUbnunoTekn)

ecTb/HeT

eCTb

O6Liee KONMYeCTBO HAaMMEHOBAHUIN OCHOBHOW nuTepaTypbl, yKa-
3aHHON B paboyumx nporpammax ANCUMNIMH (Mogynemn), UMerLmnx-
CS1 B 9NTEKTPOHHOM KaTtarnore 351eKTpOHHO-OMBMOTEYHON CUCTEMBI

en.

OOwee KONUMYeCTBO HAaMMEHOBAHWI OOMNOMHUTENbHOW nuTepaTy-
pbl, YKaszaHHOM B pabouymx nporpammax AucumnivH (mopynen),
NUMEIOLLNXCA B 3NIEKTPOHHOM KaTanore 3fekTpOHHO-6MbnmnoTeyvHom
CUCTEMDBI

en.

O6Liee KONMYECTBO MeYaTHbIX M3gaHuMiA OCHOBHOW nuTepaTypbl,
nepeyvncrieHHon B paboumx nporpammax aucumnnuH (Mmogynen), B
HannuMn (CyMMapHOe KONMYeCTBO 3K3eMNNApoB) B Gubnunorteke no
OCHOBHOW 00pa3soBaTeribHON NporpammMme

OK3.

OOuwee KONMYECTBO HAaMMEHOBaHUA OCHOBHOW nuTepaTtypbl, nepe-
YMCNEHHOW B pabounx nporpammax aucumniunH (mogynewn), B
Hannun B GUBNMoTeke N0 OCHOBHOM obpa3oBaTeribHOM nporpam-
Me

en.

OOLwee KONNMYECTBO NevYaTHbIX U34aHUIN AONONHUTENBHON NuTepa-
Typbl, NEPEeYNCNEHHON B pabounx nporpammax aucunnimH (mogy-
nen), B Hann4mMm B OMBNuoTeke (CyMMapHOEe KOJIMYECTBO IK3EM-
nasipoB) N0 OCHOBHOWM 0Opa3oBaTenbHON Nporpamme

OK3.

O6Liee KONUMYECTBO HaMMeHOBaHWM OOMOMHUTENbHON nuTeparty-
pbl, nepeyncneHHon B pabounx nporpammax AUCUUNvH (Moay-
newn), B Hanuyun B BMGNMOTEKE MO OCHOBHOW obpasoBaTernbHON
nporpammve

en.

Hanuune nedatHbIX 1 (UNn) 9NeKTPOHHbLIX 0BpasoBaTenbHbIX pe-
CYpPCOB, aganTUPOBaHHbIX K OrpaHNYEHMAM 300P0Bbsi 0Oy4YaloLLnX-
€Sl U3 Yncna nuu, ¢ orpaHNYEeHHbIMM BO3MOXHOCTSIMW 340POBbLS

palnet

HeT

KonnyecTBo umetowerocss B Hanuynm exerogHo OBHOBMSEMOro
NULEH3MOHHOro NporpamMmmHoro obecneyeHus, NpeaycMoTPEeHHOro
paboynmu nporpaMmamu QUCLMNINH (Moaynen)

en.

10.

Hanuune poctyna (yaaneHHOro Aoctyna) K COBPEMEHHbIM Mpo-
deccrmoHanbHbiM 6a3aM faHHbIX M UHOPMAaLMOHHBIM CrpaBOY-
HbIM cucTemMaM, KOTopble onpegeneHbl B pabouymx nporpammax
AncumMnnnH (Mmogynen)

pa/Het

aa
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MaTepuanbHo-TexHM4YeCcKoe obecneyeHne obpasoBaTenbHOro npolecca

MpunoxeHune 7

OucumnnuHbl

MepeyeHb 0bopyaoBaHuA

MecTo pacnonoxeHus

NcTopus

Aya. 329. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Ne1,

Pyccknin aA3bIK 1 KynbTypa peyum

Aya. 430. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S.

r. BopoHex, YHuBepcutetckas
nn.1, y4ebHbin kopnyc Ne1,

Aya. 329. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S.

r. BopoHex, YHuBepcutetckas

IKOHOMUKA nn.1, y4ebHbIi Kopnyc Net,
Aya. 227. Hoytbyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHuBepcuteTckas

MpaBoBe/eHue nn.1, y4ebHbin kopnyc Ne1,

dunocodus Aya. 430. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHuBepcuteTcKas

nn.1, y4ebHbin kopnyc Ne1,

MHoCTpaHHbIN A3bIK

Aya. 231. JInHracoHHbIN KabUHET C NakeTamm ayamo U BUOEO KacceT

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbI kopnyc Ne1,

MexaHuka

Ayga. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTckas
nn.1, y4ebHbin kopnyc Net,

MonekynsipHas duauka

Ayn. 428. Hoytbyk Acer ASPIRE 5732ZG, npoekTtop BenQ MP515

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Net,

3J'IGKTpVI‘-IeCTBO N MarHeTnu3am

Ayn. 428. Hoytoyk Acer ASPIRE 5732ZG, npoekTtop BenQ MP515

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Ne1,

KonebaHus 1 BonHbI, onNTuka

AyA. 428. HoyTbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Ne1,

O6Lwmi brsnyecknii NPaKTUKYM

kpyrosov CM-3, ®otomeTp KOK-5M;

du3uka n TepmoanHammka" — OIT

YCINoBusX).

J1a6.427 .NNabopatopHble komnnekcobl JIKO-3, JIKO-11, JIKO-1A, JIKO-3, MonspumeTtp
nab.145.Komnnekt npubopoB s msmdecknx namepeHuin no teme "MonekynspHas

nab6.30 YcTtaHoBKa Ans pernctpaummn anba-nsnyyeHns pasnuyHbIX UCTOYHMKOB (U3-
MEPEHMI CKOPOCTU cHeTa anba-yacTul, B BO3gyxe nabopatopum npy HopMarnbHbIX

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Ne1,

AToMHas dusnka

Ayga. 428. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

YCNoBUSX).

J1a6.30 YcTtaHoBka ans permctpaumm anbda-nsnyvyeHnst pasnmyHbIX UCTOYHMKOB (13-
MEepEeHMIN CKOPOCTU cyeTa anba-yacTuy B BO3gyxe nabopatopum npy HOpMarnbHbIX

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kopnyc Ne1,

AnepHasa pusuka

Ayn. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

YCNoBusX).

J1a6.30 YcTaHoBKa ans permctpauumn anbga-msnyvyeHns pasnmyHbiX MCTOYHUKOB (U3-
MEepEeHMWIN CKOPOCTU cyeTa anbda-yacTul B BO3gyxe nabopatopum npy HopmMarbHbIX

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Net,

MaTtemaTtuyeckmn aHanus

Aya. 435. HoyTbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuteTckas
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nn.1, y4ebHbin kopnyc Net,

AHanuntudeckas reomeTpua

Ayn. 435. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Ne1,

JlnHenHas anrebpa

Aya. 435. HoyT6yk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Ne1,

OuddepeHumnanbHble ypaBHEHMUS

Aya. 428. Hoytbyk HP Pavilion Dv9000, npoektop BenQ MP575, rpaduyeckun
nnaHwet GENIUS G-Pen F610

r. BopoHex, YHuBepcuteTcKas
nn.1, y4ebHbin kopnyc Ne1,

BeKTOpHbIN 1 TEH30PHbIA aHanN13

Aya. 436. Hoytbyk HP Pavilion Dv9000, npoektop BenQ MP575, rpaduyeckun
nnaHwet GENIUS G-Pen F610

r. BopoHex, YHuBepcuteTcKas
nn.1, y4ebHbin kopnyc Ne1,

Teopusa BepoATHOCTEM M MaTema-
TMYEecKasi CTaTUCTUKA

Aya. 435. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Ne1,

Teopus  pyHKUMI
nepemMeHHoro

KOMNMEKCHOro

Ayn. 435. Hoytbyk Acer ASPIRE 5732ZG, npoekTtop BenQ MP515

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Net,

VlHTeraJ'Ibele YpaBHEHNA U Bapu-
aLUMOHHOEe nc4HncrneHune

Aya. 437. Hoytbyk HP ProBook 4510s, npoektop Sanyo PLC-WXU300

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Ne1,

NHdopmaTtuka

JlabopaTopusi BbIYMCIIUTENBHBIX CUCTEM U MATEMATUYECKOrO MOAENMPOBAHUS: KOM-
nbtoTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Net,

AnropuTMbl U 53bIKM NPOrpaMMm-
poBaHus

JlabopaTopus BbIYMCAIUTENBHBIX CUCTEM U MaTEMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Ne1,

Aya. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTCcKas
TeopeTnyeckas mexaHuka .1, yueBHblii kopryc Net,
KBaHTOBas MexaHuKa Ayga. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcutetckas
nn.1, y4ebHbin kopnyc Ne1,
SneKTpoaMHaMMKa Ayga. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcutetckas
nn.1, y4ebHbin kopnyc Ne1,
TepmoanHamuka n ctatuctndeckas | Aya. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuteTckas
chusnka nn.1, y4ebHbin kopnyc Ne1,
o Ayna. 437. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuteTckas
Teopua konebaHuit nn.1, y4ebHbin kopnyc Ne1,
PacnpocTtpaHeHue anektpomarHuT- | Aya. 437. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuteTckas
HbIX BOJIH nn.1, y4ebHbin kopnyc Ne1,
Ayn. 437. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuteTckas
aya. 307, nabopaTopHble KOMMIEKChl AN U3yvYeHus1 pagnour3nkm U SNeKTPoHukK: | nn.1, yuebHbin kopnyc Ne1,

CraTtucTtudeckasi paguodmsmka

reHepatopbl curHanos [3-34, ocumnnorpadbl C1-436 C1-67, aHanu3aTop CnekTpa,
n3MmepuTenb HENNMHENHBIX MCKaXKEHUIN, CHETYMKM MMNYILCOB, NlabopaTopHble MakeThl

®dun3snka BOSTHOBLIX npoueccos

Jlabopatopust BbIMUCAIMTENBHBLIX CUCTEM U MaTemMaTU4eCcKoro MOAENUPOBaHUS: KOM-
netoTepbl Celeron 2.53 (15 wr.)

r. BopoHex, YHuBepcuteTtckas
nn.1, y4ebHbin kopnyc Ne1,

PagnoanekTpoHuka

AyA. 437. HoyTbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Ne1,

dunsndeckas aneKkTpoHUKa

Aya. 437. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcutetckas
nn.1, y4ebHbin kopnyc Ne1,
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|_|OJ'IyI'I poBOOHMNKOBAsA 3NIEKTPOHUKA

Ayn 414, nabopaTopHble CTeHAbl ANs U3YYEeHUs! CBOWCTB OMMOMSIPHbIX U MONEBbIX
TpaH3uCTopoB

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbii kKopnyc Ne1

KBaHTOBasi pagnodumsmka

JlaBopatopusa 111, komnnekT nabopatopHoro obopyaoBaHMsa AN M3yYyeHusa nasep-
HOW TEXHWNKMN

r. BopoHex, np. Pesonto-
uum, 33, yyebHbIN Kopnyc
Ne3

OcCHOBbI Hay4HbIX MccnenoBaHW B
pagmodumsuke

Jlabopatopusa 146 BbIMMCAUTENBHBLIX CUCTEM U MaTteMaTU4eCKOro MoAenupoBaHUs:
komnbtoTepbl Pentium Dual Core (10 wrt.)

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Ne1,

TeopeTnyeckne OCHOBbI paguoTex-
HUKU

NabopaTopusa BbIMUCIUTENBHBLIX CUCTEM U MaTEMAaTUYECKOTO MOAENUPOBAHUS: KOM-
netoTepbl Celeron 2.53 (15 wr.)

r. BopoHex, YHuBepcuTeTckas
nn.1, y4ebHbin kopnyc Ne1,

MeToabl MatemaTnyeckon onsmkm

AyaA. 435. HoyTbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Ne1,

YncneHHble meTtoabl U MatemaTu-
4YeCKoe MogennpoBaHne

Aya. 415 YyebHo-Hay4yHas nabopatopus "Pagunodusnydeckas nHdopmatuka”, ocHa-
weHHas 12 komntotepamu Intel Celeron 2,53, O3Y 256M6, HXXM[ 806

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Ne1,

BesonacHocTb
CTHU

XnsHenedAteslbHO-

J1a6.110, KomnbtoTepsl Il nokoneHus - 16, npuHTep nasepHbin - 2.CkaHep, MynbTu-
MeauiHble NPOeKTopbl - 3 WT., Nad111. Nnakatbl N0 TEMaM NEKUUA , TPEHAXEPbI A1
OTPaboTKM CepAeYHO-NIEroYHON peaHnMaunm, KoMmniekT wuH (Odutepuxca, Kpamepa
OIS BEPXHUX N HWXKHMX KOHeYHocTen), BopoTHuk LLaHca, no3nmeTpbl, CTeHAbl C ae-
MOHCTPAaLMOHHLIMU MaTepuanamm.

r. BopoHex, yn. T[lywKuH-
ckas 16, y4. kopnyc Ned

dusmnyeckas kynbTypa u cnopt

CnopTvBHbIN 3an: rMMHacTU4eckue cteHkn (4 wr), bpycbsa (2 Wwr.), MaTbl TMMHACTU-
yeckue (10 wr.), rantenu (8 wt.), 6ackeTbonbHbIE WKUTHI (2 WT), BonenbonbHas ceT-
Ka, ceTkn ans urpbl B 6agMmMHTOH, 6ackeTbonbHble 1 BonenbonbHble Msdn (20 wr),
6aaMWHTOHHbIE pakeTKK, BoMNaHbl U Msun, obpyun (25 wr.). r. BopoHex, YHusep-
cuteTckas nnowagb, A.1, nom.1, B nut. A, A1, al, a2, a3, a4, aya. Ne
300CnopT3an, TpeHaXepHbIN 3an.

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Ne1,

AcTpodunamnka

Aya. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcutetckas
nn.1, y4ebHbin kopnyc Ne1,

ATOMHbIN crnekTpanbHbIi aHanuns

J1a6.30 YcTtaHoBka ans permctpaumm anbda-nusnyvyeHnst pasnmyHbIX UCTOYHMKOB (13-
MEpPEHMWIN CKOPOCTU cyeTa anba-yacTul B BO3gyxe nabopatopum npy HopMarnbHbIX
YCINoBusX).

r. BopoHex, YHuBepcuTeTckas
nn.1, y4ebHbin kopnyc Ne1

JlabopaTtopus dunanku NnonynpoBOAHMKOB: uudpossie ocuunnorpadbl AKUM 4115/4A
(6 wr.), dyHKUMOHanbHbIe reHepatopbl Rigol DG1022 (6 wT.), y4ebHbIn komnnekc NI

r. BopoHex, YHuBepcuteTckas
nnowagap, a.1, aya. Ne 138

OcCHOBbI TEOPUM MUKPOINEKTPOH- | Elvis Il ¢ MO LabView, Multisim, aBTomaTMaMpoBaHHbIN NabopaTopHbIi CTeH, Ans
HbIX CXeM uccrnepoBaHusa adpdpekta Xonna, uctouHnkm nutadusa 13PP-30-30 (3 wr.), reHepatop
curHanos 4-153, komnbtoTepsbl Pentium Dual Core (4 wr.),
JlTabopatopus dusnku NnonynpoBoAHUKOB: Uundposble ocumnnorpadbl AKUM 4115/4A | r. BopoHex, YHuBepcuteTtckas
(6 wT.), dPyHKUMOHanbHbIe reHepaTopbl Rigol DG1022 (6 wT.), y4ebHbinn komnnekc NI | nnowaap, 4.1, aya. Ne 138,
Cneunpaktukym Elvis Il ¢ MO LabView, Multisim, aBTomaTnaMpoBaHHbIN NnabopaTopHbIi cTera ans | aya. Ne 146

uccneposaHusa acpdekrta Xonna, UCTouHUKM nutaHusa 13PP-30-30 (3 wrT.), reHepaTop
curHanos 4-153, komnbtoTepsl Pentium Dual Core (4 wr.)




119

JlabopaTopus BbIYMCAIUTENBHBIX CUCTEM U MaTEMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wr.),

OnemeHTHas 6a3a 1 NpoekTMpoBa-
HWE MHTEerpasnbHbIX CXEM

JlTabopaTopust BbIMUCAIMTENBHBLIX CUCTEM U MaTemMaTU4eCcKOro MOAENUPOBaHUS: KOM-
netoTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuteTcKas
nnowaap, 4.1, aya. Ne 146

OcCHOBbI TEXHOMOrMKM NosyNpPOBOA-
HMKOBbLIX MPUBOPOB WU MHTErpanb-
HbIX CXEM

YuebHasa nabopatopus TexXHONormm NonynpoBOOHMKOBLIX MaTepuanos 1 npubopos:
NOCT BaKyyMHbI YyHMBepcanbHbil BYT1-4, ycTaHoBKa BakKyyMHOro MHOrOCIOMHOro
Hanbinexnua YBH-2M-1

r. BopoHex, np. Pesontounn,
24, xopnyc 3, ayn.108

dunsnyeckne OCHOBLI HaHO3NEKTPO-
HUKHN

MynbTumeguinHbIn kabuHeT kadeapbl OIM n M3: HoyTbyk emachines €510, npoek-
Top Panasonic PT-LC55E

r. BopoHex, YHuBepcuteTckas
nnowanp, a.1, aya. Ne 218

MI/IKpOCXGMOTeXHVIKa

JlaBopatopusas u3mMkn nonynpoBOAHWMKOB: Ludpodble ocumnnorpadbl  AKAT
4115/4A (6 wrt.), yHKUMOHanbHble reHepatopbl Rigol DG1022 (6 wrT.), y4ebHbIn
komnnekc NI Elvis Il ¢ MO LabView, Multisim, aBTomatnanpoBaHHbIi nabopaTopHbIn
CTeHa Ansa uccnegoBaHusa addpekta Xonna, MctodHukm nutanma 13PP-30-30 (3 wr.),
reHepartop curHanos 4-153, komnbtoTepbl Pentium Dual Core (4 wT.)

r. BopoHex, YHuBepcuteTckas
nnowaap, a.1, aya. Ne 138

KomnbloTepHoe MoaenvpoBaHue B
MWUKPO3NEKTPOHUKE

JlTabopatopust BbIMUCAIMTENBHBLIX CUCTEM U MaTemMaTU4eCcKOro MOAENUPOBaHUS: KOM-
netoTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuteTckas
nnowaap, a.1, aya. Ne 146

OneKTBHbIE OAUCUUMMUHBI MO U-
3M4ecKom KynbType U CropTy

CnopTuBHLIN 3an: rTMMHacTU4ecKkne CTeHku (4 wT), 6pycbs (2 wT.), Matbl rMM-
HacTnyeckue (10 wrt.), raHTenun (8 wr.), 6ackeTbonbHbIE WNUTLI (2 WT), BO-
nenbonbHas ceTka, CEeTKM AN urpbl B 6agMUHTOH, 6ackeTbonbHbIE U BOnew-
©onbHble MauM (20 WT), ©agMMHTOHHbIE paKeTKW, BONaHbl U MsiHKn, obpy4n
(25 wrt.).

r. BopoHex, YHuBepcuteT-
ckasi nnowaagb, 4.1, nom.1,
B nuT. A, A1, at, a2, a3, a4,
aya. Ne 300

lNporpammupoBaHne
KOHTpOnnepos

MWKPO-

JlaBopaTtopus BbIMUCAUTENBHBIX CUCTEM M MaTEMATUYECKOrO MOAENUPOBAHUSA: KOM-
netotepsbl Pentium Dual Core (10 wt.) r. BopoHex, YHuBepcuTeTCkasa nnowaab, 4.1,
aya. Ne 146

HenpoHHble ceTu

JlabopaTtopusi BbIYMCIIUTENBbHBIX CUCTEM U MaTeMaTUYeCcKoro MoAenMpoOBaHUSA: KOM-
netoTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcutetckas
nnowanp, 4.1, aya. Ne 146

®u3sunka NonynpoBOaHMKOB

Jlabopatopust uanku NnonynpoBOAHMKOB: uudposkle ocuunnorpadbl AKAM 4115/4A
(6 wT.), dPyHKUMOHanbHble reHepaTopbl Rigol DG1022 (6 wT.), y4ebHbin komnnekc NI
Elvis Il ¢ MO LabView, Multisim, aBToMaTn3npoBaHHbI nabopaTopHbIA CTeHA Ans
uccrnegoBaHusa adpdpekta Xonna, UcTouHukn nutadusa 13PP-30-30 (3 wrT.), reHepatop
curHanoB 4-153, komnbtoTepbl Pentium Dual Core (4 wT.)

r. BopoHex, YHuBepcuteTtckas
nnowanap, a.1, aya. Ne 138

®usmka NonynpoBOAHWUKOBBLIX NPWU-
bopos

JlaBopatopus pm3amku NonynpoBOAHNKOB: LmdpoBble ocumnnorpadbl AKATM 4115/4A
(6 wr.), dyHKUMOHanbHbIe reHepatopbl Rigol DG1022 (6 wT.), y4ebHbIn komnnekc NI
Elvis Il ¢ MO LabView, Multisim, aBToMaTnanpoBaHHbIi NabopaTopHbIA CTEHA ANns
nccnegoaHusa acpdekta Xonna, MCTtouHukm nutanusa 13PP-30-30 (3 wrT.), reHepaTop
curHanos 4-153, komnbtoTepsbl Pentium Dual Core (4 wrt.)

r. BopoHex, YHuBepcuteTckas
nnowaap, 4.1, aya. Ne 138

A3bIKM NPOEKTUPOBaHMSA annapary-
pbl

JlTabopatopust BbIMUCIIMTENBHBIX CUCTEM U MaTemMaTU4eCcKoro MOAENUPOBaHUS: KOM-
netoTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuteTckas
nnowaap, 4.1, aya. Ne 146

dusnyeckme OCHOBBbI
TPOHMKN

MUKPO3eK-

JlabopaTtopus dunanku NnonynpoBOAHMKOB: uudpossie ocuunnorpadbl AKAM 4115/4A
(6 wT.), dyHKUMOHanbHbIe reHepaTopbl Rigol DG1022 (6 wT.), y4ebHbin komnnekc NI

r. BopoHex, YHuBepcuteTckas
nnowaap, 4.1, aya. Ne 138
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Elvis Il ¢ MO LabView, Multisim, aBToMaTnanpoBaHHbIi NabopaTopHbIA CTEHA ANns
nccnegoaHusa acpdekrta Xonna, MctodHukmn nutanusa 13PP-30-30 (3 wr.), reHepaTop
curHanos 4-153, komnbtoTepbl Pentium Dual Core (4 wrt.)

BeepeHune Scilab

JlTabopatopust BbIMUCAIMTENBHBLIX CUCTEM U MaTemMaTU4eCcKOro MOAENUPOBaHUS: KOM-
netoTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuteTckas
nnowagp, 4.1, aya. Ne 146

MpuHUMNBI KM yCTpOMCTBa CBEpPX-
NJIOTHOW 3anucmn MHopmaumm

JlTabopatopust BbIMUCAIMTENBHBLIX CUCTEM U MaTemMaTU4eCcKOro MOAENUPOBaHUS: KOM-
netoTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuteTcKas
nnowaap, a.1, aya. Ne 146

TexHonoruyeckme npoueccsl c6op-
KW U repMeTusaummn usnenuii Teep-
[0TeNbHON 3MEeKTPOHMKM

JTabopatopun n onbiTHoe nponssoacteo AO «B3IIM-Coopka»

r. BopoHex, yn. MwuHckas,
119,a

BBegeHve B nporpammupoBaHue
Ha A3blke C

NabopaTopusa BbIMUCIUTENBHBLIX CUCTEM U MaTEMAaTUYECKOTO MOAENUPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuTeTckas
nnowaap, 4.1, aya. Ne 146

dusnka MIAlMN-cncrem

JlTabopaTtopus cdusnku nonynpoBoAHUKOB: uudposble ocuunnorpadbl AKAM 4115/4A
(6 wT.), dyHKUMOHanNbHbIe reHepaTopbl Rigol DG1022 (6 wT.), y4ebHbin komnnekc NI
Elvis Il ¢ MO LabView, Multisim, aBTomaTnaMpoBaHHbIn nabopaTopHbIi CTeHd Ansg
uccneposaHusa acpdekrta Xonna, UCTouHUKkM nutaHusa 13PP-30-30 (3 wrT.), reHepaTop
curHanos 4-153, komnbtoTepbl Pentium Dual Core (4 wr.)

r. BopoHex, YHuBepcuteTtckas
nnowaap, 4.1, aya. Ne 138

Pagnogunsmnyeckne metoabl

Aya. 437. Hoytbyk HP ProBook 4510s, npoektop Sanyo PLC-WXU300

r. BopoHex, YHuBepcuteTtckas
nn.1, y4ebHbin kopnyc Ne1,

TexHonormn ynpasneHus UMdpo-
BbIMW NpaBamMu

JlabopaTtopusi BbIYMCIIUTENBbHBIX CUCTEM U MaTeMaTUYeCKOro MoAenMpoOBaHUSA: KOM-
netoTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuteTckas
nnowaap, 4.1, aya. Ne 146

TexHudeckne cpeactea 3aluUThbl
I/lHTeJ'IJ'IeKTyaJ'IbHOVI COBCTBEHHOCTU

JlTabopatopust BbIMUCAIMTENBHBIX CUCTEM U MaTeMaTU4eCcKOro MOAENUPOBaHUS: KOM-
netoTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Ne1,

OcHoBbl kpunTorpadcum

NabopaTopusa BbIMUCIUTENBHBLIX CUCTEM U MaTEMAaTUYECKOTO MOAENUPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Ne1,

Teopusi ONTUYECKUX CUCTEM Tene-
KOMMYHMKaLnm

Ayga. 437. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTckas
nn.1, y4ebHbin kopnyc Ne1,

MporpammupoBaHve Ha  a3blke | Jlabopatopus BLIYUCAIUTESIbHBIX CUCTEM U MaTeMaTUHECKOro MOAENIMPOBaHMNS: KOM- r. BopoHex, YHuBepcutetckas
Pyton netoTepbl Pentium Dual Core (10 wr.) nnowagp, 4.1, ayg. Ne 146
YyebHas npakTuka no nonyyeHuto | Jlabopatopus BbIMUCAIUTENbHBIX CUCTEM VM MaTemMaTM4ecKoro MOAenMpoBaHusa: KOM- | r. BopoHex, YHuBepcuteTckas
nepBUYHbIX npodeccroHanbHbIx | NbtoTepbl Pentium Dual Core (10 wr.) nnowanp, 4.1, ayg. Ne 146

YMEHWUIA U HaBblkOB, B TOM 4ucne
NEpPBUYHLIX YMEHMA U HaBbIKOB
Hay4YHo-uccregoBaTenbCckon  Aes-
TernbHOCTU

MponssoacTBeHHast NO NOSyYEHUIO
NPOgECCUOHANbHbIX  YMEHUA W
onbiTa npogeccuoHansHOM fes-
TENbHOCTU

JlabopaTtopusi BbIYMCIIUTENBbHBIX CUCTEM U MaTeMaTUYeCcKoro MoAenMpOBaHUSA: KOM-
netoTepbl Pentium Dual Core (10 wr.);
JTabopatopun n onbiTHoe npoussoacteo AO HUUIT

r. BopoHex, YHuBepcuteTckas
nnowanp, A.1, aya. Ne 146;

r. BopoHex, yn. Crapbix
bonbliesukos, 119,a
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MpunoxeHue 8

KagpoBsoe obecneyeHne obpasoBaTenbHOro npolecca

K peanunsauum obpasoBatenbHOro npouecca npmeneyeHo 40 HayyYHO-Negarormyeckmux paboTHUKOB.

Hong HIMP, nmetowmnx obpasoBaHme (y4eHyto cTeneHb), COOTBETCTBYHOLLEe Npoduo npenogaBaemMon ANCUMUMNAMHBI B 06LLEeM Yunc-
ne paboTHMKOB, peanuaylLnx gaHHyo obpasoBaTenbHyo nporpammy, coctasnseT 92 %.

Hona HIP, nmetowmx y4eHyto cteneHb u(unm) ydeHoe 3saHue coctasnsgeT 95 %, u3 Hux gonsa HIMP, nmerowmx y4eHyo cteneHb
AOKTopa Hayk u(unun) 3saHue npodgeccopa 18%.

Honsa paboTHMKOB 13 Yucna pykosoantTenen n paboTHNUKOB opraHn3aunin, 4eaTenbHOCTb KOTOPbIX CBSiI3aHa C HanpaBneHHOCTbIO
obpasoBaTenbHON NporpaMmmbl (MMEKOLLMX CTaX NpakTu4eckon paboTbl B JaHHOM NpodeccnoHansHon obnactn He meHee 3-X neT) co-
crasnseT 20%.

KBanudukaums Hay4yHo-negarormyecknx paboTHUKOB COOTBETCTBYET KBaNM(PMKaLMOHHBIM XapakTepucTukam, yCTaHOBIEHHbIM B
EanHom kBanudumkaumMoOHHOM CripaBOYHMUKE OOSMKHOCTEN PYKOBOAUTENEN, CNEeUManucToB U Criy>Kallmx n npodeccmnoHarnbHbIM CTaHaap-
Tam (npu Hanu4un). Bce HayyHo-negarornyeckne paboTHMKM Ha perynspHOM OCHOBE 3aHNUMAKOTCS HAaYYHO-METOANYECKON AesATeNbHO-
CTblO.



