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1. O6wWwme nonoxeHus

1.1. OcHOBHasi obpa3soBaTtenbHasi nporpamma 6akanaBpuara, peanusyemaa ®rboy BIro
«Bl'Y» no HanpaBneHuto nogrotoBku 011800.62 Pagnodunsuka,

npocmnb MuKpO3NeKTPoHUKa 1 NONYyNPOBOAHMKOBbLIE NPUGOPLI

KBanudukaums, npucsamBaemas BbinyCckHMkam — 6akanaBp

OcHoBHas obpasoBaTenbHasa nporpamma, peanvsyemas B BopoHeXckom rocyaapcTBeH-
HOM yHuBepcuTeTe no HanpasneHuto nogrotoskm 011800.62 Pagnodumsmka no npocpunio dnsm-
Ka MHCPOPMALMOHHBIX CUCTEM U TENEKOMMYHUKaLUUN, npeactaBnseT cobon cuctemy LOKYMEH-
TOB, pa3paboTaHHyo ¢ y4eToM TpeboBaHUI pbiHKa Tpyada, Ha ocHoBe PegepanbHOro rocyaap-
CTBEHHOro obpasoBaTeNnbHOro cTaHgapTa Mo COOTBETCTBYHLEMY HarnpaBfeHW0 MOLArOTOBKM
Bbicwero obpasoBaHus (ProC BO), a Takke ¢ y4eTOM pekoMeHAOBaHHOW NpuMepHon obpaso-
BaTeNbHOM NpOrpamMmbi.

OOl BO pernameHTUpyeT uenu, oxuaaemble pesynbTaTtbl, COepXaHue, YCroBUS U
TeXHOMormmM peanusauumn obpasoBaTenibHOro0 NpoLecca, OLEeHKY kadecTBa MOArOTOBKM BbIMyCK-
HWKa NO AAaHHOMY HanpaBfeHWo NOArOTOBKN M Npodunto 1 BKoYaeT B cebs: y4ebHbI nnaH,
pabouyne nporpaMmmMbl Yy4€OHbIX KypCOB, NPeAMETOB, ANCUUNIIMH (MoAynen) n apyrne matepma-
nbl, obecneunBaroLmMe Ka4eCcTBO NOAroTOBKM OByYaloLMXCs, a Takke nporpammbl y4ebHON n
NPOVN3BOACTBEHHOW NPAaKTUK, KaneHAapHbIn y4ebHbI rpacdmk U MeToamyeckme martepuarnsl,
obecneunBaroLLmMe peanmsaumio COOTBETCTBYOLLEN 0Opa3oBaTeNbHOM TEXHOMOMMN.

OcHoBHbIMM  nonb3oBatenamu OOl aBnAlTCA: PYKOBOACTBO,  NpPOdhecCopCKo-
npenogaBaTenbCKkMi CocTaB U CTyaeHTbl BIY; rocygapCTBeHHble aTTecTaumMoHHbIE N 3K3aMe-
HaLUWOHHbIE KOMMUCCUMM; 0ObeanHEHNs cneunanucToB M paboTogaTenen B COOTBETCTBYHOLLEN
cepe npodeccunoHanbHOM OeATENbHOCTU; YNOMHOMOYEHHbIE rOCY4apCTBEHHbIE OpraHbl MC-
NMONMHUTENBHOW BRAacTW, OCYLLECTBMSIOWINE aKKpeauTauuio U KOHTPOMb KayecTBa B cucTeme
BbICLLEro o6pasoBaHus.

1.2. HopmaTBHbIe AOKYMEeHTbI Ansa pa3paboTku OOl 6akanaBpuaTta Nno HanpaBfieHUIO
noarotoBku 011800.62 Pagnodusunka

HopmaTueHyto npasoByto 6a3y paspaboTtkm OOl 6akanaspuata no HanpaBfeHUo Noa-
rotoBkn 011800.62 Paguodumsmka no npocounto MukpoanekTpoHuka u nonynpoBOSHMKOBbLIE
NpuBopbl COCTaBMAOT:

- ®epepanbHbIn 3akoH Poccuinckon ®egepaumm ot 29.12.2012, Ne 273-d3 «O6 obpaso-
BaHuu B Poccurickon ®epepauyumy» (C nocneayrowmmm n3MeHEHNAMU U OONOSTHEHUSIMN);

- YctaB ®IBOY «BlY»;

- ®egepanbHbIN rocygapcTBeHHbIV obpasoBaTenbHbin cTaHgapT (PrOC) no HanpaBneHuo
nogrotoBkn 011800.62 Paguodumsmka Bbicwero obpasoBaHWs, YTBEPXOEHHbIN MPUKa3oM
MuHuctepcTBa obpasoBaHus n Haykm Poccurckon ®egepaunm ot 18.01.2010, Ne51;

- Npukas MuHo6pHaykn Poccum ot 19.12.2013 Ne1367 «O6 yTtBepxaeHumn MNopsiaka opra-
HU3aUMM K OcyLLecTBeHNa obpasoBaTenibHON AeATeNbHOCTU NO 0bpa3oBaTesnbHbIM Nporpam-
MaMm Bbiclwero obpasoBaHna — nporpammamM 6akanaspuarta, nporpammam crneuuanuteTa, npo-
rpaMmmam mMarucTpaTypbi»;

- NpumepHasa obpasosatensHasa nporpamma (MpOOI BO) no HanpaBneHnio NoLroTOBKU
011800.62 Paguodmsmka, yTBepXaEHHas npukazoMm MwuHob6pHaykm Poccum Ne337 ot
17.09.20009.

1.3. O6wan xapakTepucTuka OCHOBHOM OOpa3oBaTesibHOM NporpamMmbl BbicLuero oopa-
30BaHuA
1.3.1. Uenb peanusauumn OOI
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OOI1 BO no HanpaeneHuto nogrotoekn 011800.62 Pagnodusnka nmeet ceoen Lenbio
pas3BUTME Yy CTYLEHTOB JIMYHOCTHbIX Ka4yecTB, a Takke hopMUMpOBaHNE OOLLEKYNbTYPHbIX YHU-
BepcarnbHbIX (0OLWeHayYHbIX, COLManbHO-MIMYHOCTHbIX, WHCTPYMEHTanbHbIX) U npodeccmno-
HanbHbIX KOMNETEeHUM B cooTBeTCTBMU ¢ TpeboBaHuamm ®IrOC BO no gaHHOMY HanpasreHuto
NOArOTOBKM.

B obnactn Bocnntanma uenbto OOl no HanpasneHnuto nogrotoskn 011800.62 Paawno-
dusnka asnsetca popmmpoBaHme CoLManbHO-NIMYHOCTHBLIX Ka4yecTB CTYAEHTOB: LierneycTpem-
NEHHOCTN, OPraHN30BaHHOCTU, TPYAONOOUS, OTBETCTBEHHOCTM 3@ KOHEYHbIN pe3ynbTaT CBOEWN
npoceccrmoHanbHON OeATeNbHOCTU, FPaXXAaHCTBEHHOCTU, YMEHMI0 paboTaTb B KONMEKTUBE,
KOMMYHMKa0enbHOCTW, TONEPaHTHOCTM, NOBbILLEHNE NX OOLLEN KyNbTypbl.

B obnactn obyyeHns uensto OOI BO no Hanpasnenuto nogrotoskn 011800.62 Paagwno-
dusnka aBnaeTca nonyyvyeHne yHaameHTanbHbIX 3HAHUI MO AucuMnaMHaMm obLeHay4yHoro u
npodeccuoHanbHOro LMKMOB, a Takke yrnybrneHHoro npodgeccnoHanbHoro obpasoBaHus, no-
3BOSIAOLLErO BbINYCKHWKY 06MnagaTh yHMBEpCanbHbIMU U NpeaMeTHO-CrneLmann3npoBaHHbIMN
KOMMEeTEHUNAMIN, CNOCOBCTBYOLLMMN €ro coumanbHON MOBUITbHOCTM U BOCTPeOOBAHHOCTU Ha
pblHKE Tpyaa, obecnevrBaroLMMmM BO3MOXHOCTb BbICTPOro 1 CaMOCTOATENBbHOIO NprobpeTeHns
HOBbIX 3HAHWIN, HEOBXOAMMbIX AN aganTauun 1 ycnewHon npodeccnoHanbHON AeATeNbHOCTY
B 00nacTu pagnoaneKkTPoHUKN.

1.3.2. Cpok ocBoeHus OOl

Cpok ocBoeHnsa OOIT BO no HanpaBneHuo nogrotoekn 011800.62 Pagunocdusuka - 4
roga. Popma oby4eHunst — o4Has.

1.3.3. Tpyaoemkoctb OOI

TpynooeMkocTb ocBoeHust ctygeHTom gaHHon OOl BO 3a Becb nepmog obyyeHuns B co-
otBeTcTBMM ¢ ®IOC BO no gaHHomy HanpaeneHutio coctaBndet 240 3a4eTHbIX eguHuL r
BKMNtOYaeT BCe BUObl ayaAUTOPHON M CaMOCTOATESNIbHOM paboThl CTyAeHTa, NPakTUKKU n Bpems,
OTBOAMMOE Ha KOHTPOJb KayecTBa ocBoeHuns ctygeHtom OOIT BO.

1.4. TpeboBaHUA K aOUTYPUEHTY

Ansa ocsoennss OOI BO nogrotoBkm 6akanaspa abuUTypueHT OOSMKEH UMETb AOKYMEHT
rocygapcTBeHHoro obpasua o cpegHem (nNonHom) obuwem obpasoBaHun nnu cpegHem npodgec-
CMoHanbHOM 0bpa3oBaHuK, BbiclueM 06pa3oBaHuN.

2. XapakTepucTtuka npoceccmoHanbHon aeAaTenibHOoCTU BbinyckHuka OOIN 6akanaBpua-
Ta no HanpaBneHuto noarotoskn 011800.62 Pagnocusmka

2.1. O6nacTtb npodeccuoHanbHON AeATEeNIbHOCTU BbIMyCKHUKA

B cootBetctBMM ¢ ®I'OC BO noarotoBku no gaHHomMy HanpasneHuto 011800.62 Paguo-
dusmka obnactb npodeccruoHanbHoOM aesaTenbHOCTN bakanaBspa BKIHYaEeT:

peweHne npobnem, Tpedywmnx NpUMEHEHUss yHAaMeHTanbHbIX 3HAaHUMW B obnacTu
pagnodun3nKM Kak camocToaTernbHOM 06nacT 3HaHWI, OXBaTblBaOLLEN NU3ydYeHne N NpUMEHe-
HUEe 3NMEeKTPOMarHUTHbIX KonebaHum M BOMH, a Takke pacnpoCTpaHeHWe pasBUTbLIX NPU 3TOM
METOLOB B APYrMX Haykax (3NeKTPOHWKa, OMNTUKA, aKyCTUKa, NHPOPMALMOHHbIE TEXHOMOMUN 1
BblYMCINTENBbHAA TEXHMKA);

crneumanunsaunio Ha TenekoMMyHUKauusax, cBa3un, nepegade, npueme n obpaboTtke uH-

dopmaumu;
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paboTy B y4YpexXaeHNsaxX CUCTEMbI BbICLLEro U cpefHero npodeccrnoHanbsHoro obpasosa-
HUS.

Cdrepon npodeccmoHanbHOM aesaTenbHOCTU BbiNyCKHUKOB HanpasneHna 011800.62 Pa-
anocmsmka no npocpmnto MMKpoanNeKkTpoHMKa 1 NoNynpoBOAHUKOBbLIE NPUBOPLI ABNAOTCSA:

Hay4HO-MCCregoBaTeNbCKNe, NPOEKTHO-KOHCTPYKTOPCKNE U NMPON3BOACTBEHHbBIE OpraHu-
3auMn pasnuyHbiXx OpM COBCTBEHHOCTU, 3aHMMAIOLLMXCA UCCreaoBaHMEM, NPOU3BOLACTBOM U
aKcnnyartaumen matepuarnos U U3Oenun 3neKTPOHHON TEXHUKU,

yuypexaeHuss akageMmm Hayk, CUCTEMbl BbICLUEro, CpegHero npodecCcroHanbHoOro u
cpeaHero obuwero obpasoBaHus.

2.2. O6bekTbl NnpodeccuoHanbHON AeATENbHOCTU BbIMyCKHUKA

O6bektamu npoheccnoHanbHON AeATENbHOCTU BbIMYCKHMKA MO NPOMUII0 NOAroTOBKM
MWKpO3neKTpoHMKa 1 NosynpoBoaHUKoBble Npubopsl B cootBeTcTBUM ¢ PIOC BO no gaHHOMY
HanpaBneHuo NOAroTOBKN SAABMAIOTCS: BCe BUAbI Habnogawwmxes B npupoae pusndecknx sie-
neHnn n obbekToB, obnagatoLmnx BOSTHOBOW UK KonedaTenbHOM NPUpoAoKn, a Takke MeToAbl,
anroputMmbl, NpMbopbl N YCTPONCTBA, OTHOCALWMECS K 06nacTn (pyHAaMeHTanbHbIX 3HAHUA pa-
ANOU3INKM.

2.3. Buabl npoceccnoHanbHon AeATeNIbHOCTU BbIMYCKHMUKA

B cootBetctBuUM ¢ ®rOC BO no Hanpaenenuto 011800.62 Pagnoduanka BbIMyCKHUK
noAroToBIeEH K cnegyowmm Buaam npoeccuoHansHon AeAaTenbHOCTU:

Hay4HO-uUccnegoBarenbcKas;

Hay4YHO-MHHOBALMOHHAS;

2.4. 3apaun npodeccuoHanbLHON AesATeNIbHOCTU BbINYCKHUKA

bakanasp no HanpaeneHuto noarotokn 011800.62 Pagnodusnka gomkeH pewaTtb cne-
ayrowmne npodeccrmoHanbHble 3agavM B COOTBETCTBUM C BuAaMu npodpeccroHanbHon aes-
TenbHOCTU 1 BakanaBpCKOW NPOrpaMmmon:

Hay4Ho-uccriedogamersibckasi 0essmesibHOCMb.

— OCBOEHMEe MEeTOLOB Hay4HbIX NCCneaoBaHUN;

— OCBOEHWE HOBbIX TEOPU U MOAENEN;

— MaTtemMaTuM4eckoe MOAENMPOBaHME NPOLIECCOB N OO BHEKTOB;

— NpOBEeAEHNe 3KCNEPUMEHTOB MO 3aJaHHOW MEeTOAMKE, COCTaBNEHUe onucaHns NPoBOAUMbIX
nccnegoBaHun;

— ob6paboTka NonyyYeHHbIX pe3ynbTaToB HAa COBPEMEHHOM YPOBHE U UX aHamNm3;

— - paboTa c Hay4yHOWN NUTEPaTYpPOr C UCMONb30BAHMEM HOBbIX MHPOPMALIMOHHBLIX TEXHOMOTNIA,
cnexeHuve 3a Hay4YHOU NepUoanKou;

— NoAroToBKa AaHHbIX ANs1 COCTaBNeHns 0630poB, OTYETOB M HAYYHbIX NyGnMKaumn;

— yyacTue B NoarotoBke U 0pOpMIIEHUM HaYYHbIX CTaTew;

— yyacTue B COCTaBfieHWE OTYETOB W OOKNagoB O Hay4YHO-uUccregoBaTenbckon pabote, yya-
CTME B Hay4HbIX KOH(EPEHLMAX U CEMUHApaX;

Hay4HO-UHHO8aUUOHHas oessmesibHOCMb:
— OCBO€HMe MeToaoB pe3ylibTaToB Hay4HbIX nccnegoBaHum;
— 0CBO€eHMne MeToaoB I/lH)KeHepHO-TeXHOJ'IOFI/I‘-IeCKOIZ OeATeSIbHOCTH;
- 06p860TKa NoJ1Iy4eHHbIX pe3ylribTaToB Hay4YHO-MHHOBALMOHHbLIX nccnegoBaHuUm Ha coBpe-
MEeHHOM YpPOBHE U UX aHalIN3;
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3. MnaHupyemble pe3ynbtaTtbl ocBoeHust OOI
Pesynbtatel ocBoeHna OOl BO onpegenstotca npnobpetaembiMn 6akanaBspom KoMne-

TEHUMAMMU, T.€. ero CroCOBGHOCTLIO MPUMEHSITL 3HAHUS, YMEHUS, U NNYHbIE Ka4ecTBa B COOTBET-
CTBUM C 3aaa4amMun NpodeccrnoHanbHoN AeaTeNbHOCTY.

B pesynbTate ocBoeHuna gaHHon OOl BO 6akanasp gormkeH obnagatb crnegytowmnmm
06 LWeKyNbTYPHbIMU KOMNETEHLNAMMN:

Koabli CopepxxaHue oOLLeKyNnbTYpHbIX KoMneTeHuun (OK)
OK-1 CMOCOBHOCTLIO K TPaMOTHOW NMUCLMEHHOW M YCTHOW KOMMYHUKaUUU Ha pyc-
CKOM £i3blKe

CNOCOBHOCTLIO BbICTpanBaTb M peanu3oBbiBaTb NEPCNEKTUBHbIE IMHUM UH-
OK-2 | TennekTyanbHOro, KynbTYpHOro, HpPaBCTBEHHOrO, (hn3ndeckoro u npodec-
CMOHAaNbHOro CaMopasBUTUSA U CaMOCOBEPLLEHCTBOBAHUS

CMOCOBOHOCTBLIO K MOCTAHOBKE LEeNu 1M Bblbopy nyTen ee OOCTUXKEHUS, Ha-
CTONYMBOCTb B JOCTMXKEHUM Lienn

CMNOCOBHOCTLIO KPUTUYECKN MepeoCMbICinBaTb HaKOMMEHHbIW OnbIT, U3Me-
OK-4 | HAaTb npn HeobxoaMmocTn Npodunb CBOEN NpodeccruoHanbHON AesaTenbHo-
CcTH

CNOCOBHOCTLIO crnegoBaTh 3TUYECKMM W MpPaBOBbIM HOPMaM; TorepaHT-

OK-3

OK-5 HOCTb; CMNOCOBHOCTL K coLuansHon agantauum

OK-6 cnocobHocTblo paboTtaTb CamMOCTOSITENbHO 1 B KOMNeKTUBe, CMOCOBHOCTb K
KynbType coLuanbHbIX OTHOLLIEHWI

OK-7 CNoCcoBHOCTLIO criefoBaTh COLMAanbHO-3HAYUMbIM NPeACcTaBNeHnsM O 340-

poBOM 0bpase Xn3Hu

CMOCOBHOCTLIO K OBflaeHnio 6a30BbIMY 3HAHNAMM B 06nacTn MatemMaTuUku u
OK-8 | ecTecTBEHHbIX HayK, UX UCMOSIb30BaHMIO B NPOdeCCMOHaNbLHON AesaTenbHO-
CcTn

CMOCOBOHOCTLIO K oBnageHuno 6a3oBbIMM 3HaHUSMKU B 0B6nacTu rymaHutap-
OK-9 | HbIX 1 9KOHOMUYECKNX HayK, X UCMOMNb30BAHMNIO NPU PEeLUEHUN CoLManbHbIX
N NnpodeccuoHanbHbIX 3aga4

CMOCOBOHOCTLI0O CaMOCTOATENBHO NpuobpeTaTb HOBLIE 3HAHUS, UCMOSb3YS

OK-10 COBpeMEHHbIe 0bpa3oBaTesibHble U MHRPOPMALMOHHbLIE TEXHOIIOIMK
CcnocobHOCTLIO cobupaTtb, 0606waTe U MHTEpPNPEeTUpoBaTb C UCMOSbL30Ba-

OK-11 | H€M COBPEMEHHbIX I/IHCbOpMaLI,I/IOHHbIXvTeXHOJ'IOFI/II7I MHdopMaumo, Heobxo-
ANMYO NS (POPMUPOBAHUSA CYXXOEHUMN MO COOTBETCTBYHOLMM crneuunasnb-
HbIM, HayYHbIM, COLUMANbHbIM W 3TUYECKMM Npobriemam

OK-12 CMOCOBHOCTLIO K MPaBUITIbHOMY MCMOMb30BaHMIO 00LEeHay4YHOn 1 cneymanb-

HOW TEPMMHONOIUK

CNOCOBHOCTBLIO K OBMafeHMio MHOCTPaHHbLIM A3bIKOM B 06beme, 4ocTaTou-
OK-13 | HOM Anst YTEeHMS U MOHUMAaHUS OpUrMHarNbHOM NUTepaTypbl NO crneumnanbHo-
cTU

CNoCoBHOCTLIO K OBrlaAeHMio 6a30BbIMU 3HAHUAMKU B 06r1acT MHOpMaTUKK
N COBPEMEHHbIX NHPOPMALMOHHBIX TEXHOMOMN, NPOrpamMmmMHbIMU CPeaCTBa-
MW 1 HaBblkamy paboTbl B KOMMbIOTEPHBIX CETSAX, UCMONb30BaHUO 6Ga3 gaH-
HbIX U pecypcoB VHTepHeT

OK-15 | CnocoBHOCTLIO NONYYNTE OPraHU3aLMOHHO-YMPaBeHYecke HaBbIKK

OK-14

CMOCOBHOCTBLIO OBAaAEHMA OCHOBHLIMW METOAaMM 3aLnTbl MPOM3BOACTBEH-
OK-16 | HOro nepcoHarna n HacefneHust OT BO3MOXHbIX NOCNeLCTBUA aBapui, KaTacT-
pod, CTUXUNHBLIX 6eaCcTBUN
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CMOCOOHOCTLIO MPUMMEHUTbL CPeAcTBa CaMOCTOSITENBHOrO, METOOUNYECKM
NpaBWibHOMO MCMNOMb30BaHNA METOAOB (PM3MYECKOrO BOCMUTAHUA U YKpen-
OK-17 | neHus 300poBbSA, TOTOBHOCTb K AOCTUXKEHUIO AOSMKHOMO YPOBHSA (OMU3NYECKON
NnoaroTOBMEHHOCTM AN obecnevYeHusi MONHOLEHHOW CcounanbHOM U Mpo-
dreccnoHanbHoOW AeATeNbHOCTH

CMOCOBHOCTBLIO UCNONb30BaTh HOPMATUBHbIE NPABOBbLIE AOKYMEHTbI B CBOEW
NesTenbHOCTH

CMOCOBHOCTBLIO MOHUMATb CYLWIHOCTb U 3Ha4YeHne MHGopMauMM B pas3BUTUU
COBPEMEHHOro MHGOPMaLMOHHOIo 0bLiecTBa, co3HaBaTb OMACHOCTU WU yr-
OK-19 | po3bl, BO3HMKaKOLWME B 3TOM npouecce, cobnogate OCHOBHble TpeboBaHus
NMHOpMaLMOHHON 6e30MacHOCTN, B TOM YMCe 3aluTbl rocyaapCTBEHHOM
TalHbl

OK-18

B pesynbTate ocBoeHns gaHHon OOl BO 6akanaBp gormkeH obnagatb crnegylowmmm
npodeccuoHanbHbIMM KOMNETEHUMSMIU NO BUOAAM OeATEeNbHOCTH:

Koabl CopepxaHue npodeccnoHanbHbIX kKomneteHuum (MK)
B ob6nactn Hay4yHo-UccnenoBaTeribCKOM AeATENbHOCTH:

MK-1 CNocoBHOCTLIO MCMonb3oBaTh Ba3oBble TeopeTnyeckme 3HaHNs (B TOM Ync-
ne no gucumnnuHam npodunuaaumm) ans peleHnsa npodeccmoHanbHbIX
3agau

MK-2 CMOCOBHOCTLIO MPUMEHATL Ha NpakTuke BGasoBble NpodeccnoHasbHble Ha-
BbIKM

MK-3 CMOCOBHOCTBLIO MOHMMAaTbL MPUHLUMNLI PaboTbl U MeToAbl AKCnsyaTauum co-
BPEMEHHOW PagVo3fIEKTPOHHOM M ONTUYEeCKOW annapaTypbl U obopyaoBa-
HUSA

MK-4 CMNOCOBHOCTLIO UCMONb30BaTb OCHOBHbIE METOAbI paanoduU3nyeckmux name-
peHnn

MK-5 CMOCOBHOCTLIO K BNageHUo KOMMbOTEPOM Ha YPOBHE OMbITHOMO MOSb30Ba-
Tens, NPMMEHeHn0 MHAOPMALMOHHbLIX TEXHOMOIMIA AN pelleHns 3adad B
obnacTn paguoTeXHUKN, PagnodNeKTPOHUKN N pagnodnsnkm (B COOTBETCT-
BUK C Npochunmsaumen)

MK-6 CMOCOBHOCTBLI0 K NpodeccMoHanbHOMY pasBUTUIO U caMopasBuUTUIO B 00-
nacTtu pagnodu3nKkn 1 ANeKTPOHUKN

B o6nactu Hay‘-IHO-I/IHHOBaLI,I/IOHHOﬁ AeATesIbHOCTU.

MK-7 CMOCOBHOCTLIO K OBMageHUo MeTodamMuy 3almnTbl MHTENeKTyansHon cobeT-
BEHHOCTU
MK-8 CMOCOBHOCTLI0 BHEOPSATL NOTOBbIE HAayYHbIE pa3paboTKu

4. [1oKyMeHTbl, pernamMeHTUpyloLme cogepxaHme u opraHu3sauuio oopasoBaTesibHOro
npouecca npu peanusaumun OOl 6akanaBpuarta no HanpasneHuto nogrotoekn 011800.62
Paanodumsnka

B cootBeTcTBMM € n1.39 Tunosoro nosoxeHuns o Byse n ®roOC BO no HanpaBneHuto nog-
rotoBkn 011800.62 Paguodumsuka cogepxaHme n opraHusaums odbpasoBaTenbHOro npouecca
npu peanusaumm gaHHon OOl BO pernameHTupyeTtcs y4ebHbIM NaHOM C y4eTOM ero npodm-
ng; padboyMmm nporpammMamu y4ebHbIX KypcoB, NMpeaMeToB, AUCUMMNNH; MaTepuanamm, obec-
nevynBaroLLUMM Ka4eCcTBO MOArOTOBKM M BOCMMUTAHUA OOy4valomnXcs; nporpaMmmamMm y4ebHbIX n
NPOU3BOACTBEHHbIX MPAKTUK; rOAOBbLIM KaneHaapHbIM y4ebHbIM rpadpukoM, a Takke mMeToanye-
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CKMMKU MaTepuanamm, obecrneymBaroLMMN peanu3aumio COOTBETCTBYIOLWMNX obpasoBaTesbHbIX
TEXHONOMMN.

4.1. KaneHaapHbIn y4eOHbIN rpaduk

KaneHgapHbi y4ebHbIN rpadmk Gakanaespuata no HanpasneHuto nogrotoskn 011800
Pagunodusnka (npopunbs MukpoanekTpoHuka 1 NonynpoBOAHUKOBbLIE NPpUBOpPLI) NpeacTaBeH B
MpunoxeHun 1.

4.2. Y4yeOHbIN NNnaH
Y4yebHbIr nnaH npeacraeneH B MNpunoxeHun 2.

4.3. AHHOTaumMn paboymnx nporpamMm y4eObHbIX KypCcoB, AUCLUMNITNH
AHHOTauMn pabo4vnx nporpaMmm y4ebHbIX KypcoB, NpeaMeToB, AUCUMNNVH npeacrasne-
Hbl B MpunoxeHun 3.

4.4. NMporpamMmmbl y4e6HOM U NPOU3BOACTBEHHOMN NMPAaKTUK
Mpn peanusaumm ganHon OOIT BO npegycmaTpuBaloTCa NPOU3BOLCTBEHHbIE NMPAKTUKN
(MpunoxeHwne 4):
- NPON3BOACTBEHHAA NpakTuKa: 4 ceMecTp, NPoAoIMKUTENbHOCTL 2 Hegenn (108 yacos, 3
3a4eTHble eanHnLbI);
- NPOU3BOACTBEHHAA NpaKTUKa: 6 ceMecTp, NPoAoIMKMTENbHOCTLIO 2 Heagenu (108 vacos, 3
3a4eTHble eanHuULbI).

5. PakTnyeckoe pecypcHoe obecnevyeHme OOl GakanaBpwuaTa Nno HanpaBrfieHUIO NOAro-
ToBKM 011800.62 Pagnocusunka

PecypcHoe obecneyeHne gaHHon OOl BO gopmupyeTtcsa Ha ocHoBe TpeboBaHuit K yc-
nosusam peanusauum OOIT BO, onpegensiembix rOC BO no HanpaBneHuio nNOAroTOBKU
011800.62 Pagnodusnka c yuetom pekomeHgaumm cootsetctaytowen OOIM BO.

Ob6pasoBaTenbHas TEXHOMNOrMS BKMOYaeT B cebsA KOHKpPETHOe npencTaBrfieHue nraHu-
pyeMbix pe3ynbTaTtoB 0bydeHuns, popmy obyveHuns, nopsaaok B3aumogencTBumsa CTygeHTa u npe-
nogasartens, MeToauKMm M cpeactBa oby4YeHWUs, CUCTEMY OMArHOCTUKU TEKYLLEero COCTOSHUS
y4yebHoro npouecca n cteneHn oby4eHHOCTU CTygeHTa.

Peanusauusa KoMnNeTeHTHOCTHOrO noaxoga npegycMaTtpuBaeT LUMPOKOe MCNOSfb30BaHNe
B y4eOHOM npouecce aKTUBHbIX U MHTEPAKTUBHbLIX OOPM NPOBEAEHUSA 3aHATUI N OpraHM3aumm
BHeayaMTOPHON paboTbl (KOMNbIOTEPHBIX CUMYNALNIA, OENOBbIX U PONEBbIX Urp, pa3bopa KOH-
KPETHbIX CUTYaLW, NCUXONOrMYECKUX N UHBbIX TPEHMHIOB) C LIENbo (POPMUPOBAHNS N PA3BUTUS
npodeccrmoHanbHbIX HaBbIKOB 0Oy4YaroLwmxcs. YUYebHbln npouecc npegycmMaTpuBaeT BCTPEYN C
npeacTtaBUTENSMU POCCUNCKUX M 3apyBeXXHbIX KOMNaHWUIA, rOCy4apCTBEHHbIX U OOLLECTBEHHbIX
opraHmsauun, MacTep-Knaccbl 3KCNepToB U CrneumanunucToB.

YaenbHbIN BEC 3aHATUIN, NPOBOANMbBIX B MHTEPAKTUBHBLIX ddOopMax, onpeaensieTcs rna.-
Hon uenbto OOl, 0cOBEHHOCTBIO KOHTUHIEHTa 0ByYaloLWNXCs, coaepXXaHnemM KOHKPETHbIX OUC-
UMNAnH 1 B Lenom B y4ebHoM npouecce coctaBnsieT bonee 20% o1 obuiero obbema aygutop-
HbIX 3aHATUN. J1eKUuMOHHbIe 3aHATUS cocTaBnsaoT He bonee 50% obuero obbema ayanToOpHbIX
3aHATUN.

Mpn paspaboTke obpasoBaTesnibHOW NporpaMmmbl A4S Kaxgoro moayns (y4ebHon gucum-
NAWHBI) NPEaYCMOTPEHbI COOTBETCTBYHOLLME TEXHOMOMMN OByYeHUs, KOTopble NO3BONAT obec-
NneynTb OOCTMXKEHME NNaHMpyeMblX pes3ynbTtaTtoB 00y4veHus. lNMpu MHTepakTMBHOM 0O6y4eHun
peanuayeTcss MNOCTOSIHHbIN MOHUTOPUHI OCBOEHUSs1 0OpasoBaTenbHOM MpOrpamMmebl, LiENeHa-
npaBfieHHbIN TEKYLLMIA KOHTPOSb U B3aMMOAENCTBMNE (MHTEPAKTUBHOCTL) NpenogaBaTtens u cTy-
AEHTa B TeYEeHMe BCEro npowecca obyyeHus.
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OcHoBHas Lenb NPUMEHEeHN METOAOB aKkTMBM3aLUMM obpas3oBaTefibHON AEATENbHOCTU —
obGecneunTb CUCTEMHbIM NOAXOA K Mnpoueccy oTbopa, CTPYKTYpUpOBaHUS U NpeacTaBreHus
yyebHOro martepmana, CTUMynNuMpoBaTb MOTMBALMIO CTYQEHTOB K €r0 YCBOEHWUIO U NMOHUMAaHWIO,
pa3BuUTb Y 0by4aemblx TBOpYEckme cnocobHOCTN 1 ymeHne paboTatb B Konnektnese, copmm-
poBaTb YyBCTBO JIMYHOM COMPUYACTHOCTU K KONMEKTUBHOW paboTe M OTBETCTBEHHOCTM 3a pe-
3ynbTaTbl CBOEro Tpyaa.

Ha 3aHaTnAX ucnonb3yrTca creayrouime CoBpeMeHHble obpasoBaTerbHble TEXHOSOMMM:
npobnemHoe o0byyeHne, MHPOPMaLMOHHbIE TEXHOMNOMNN, MEXANCUMNNMHAPHOEe oby4eHne u ap.

HonyckatoTcst KOMOMHMPOBaHHbIE OPMbI NMPOBEAEHUS 3aHATUIA:

- NEKLUMNOHHO-NPaKTUYECKNe 3aHATUS;

- NEKLMOHHO-NabopaTopHbIe 3aHATUS;

- nabopaTopHO-KypCOBbIE NPOEKTLI U PpaboThl;

- MeXOucUUnNIMHapHbIe NPOEKTHI.

lMpenogaBaTeny camoCcTOATENBHO BbIOUpaoT Hanbonee noaxogswme Metoasl U popmbl
NpoBeAEeHNS 3aHATUIN N3 YMCNa PEKOMEHOO0BAHHLIX U COrnacytoT Bblibop ¢ kadeapon.

YyebHo-meToanyveckoe obecneyveHne OOl HanpaeneHna 011800.62 Pagnoduamka noa-
rotoBku 6akanaBpoB B NMOSIHOM 0O0beMe coaepXmTcsa B paboumx nporpammax gUCUMninH, oH-
A€ OLEeHOYHbIX CPEeACTB, MporpamMmmax NpPakTuK 1 UTOrOBOW aTTecTaunm.

CopepxaHue yyebHo-meTOoaNYECKNX MaTepmnarnoB obecrneynBaeT HEOBXOAUMbI YPOBEHb
n obbem obpasoBaHus, BKAKOYAA U CaMOCTOATENbHYO paboTy GakanaBpoB, a Takke npeny-
cMaTpmBaeT KOHTPOIb kavyecTtBa ocBoeHust ctygeHtamm OOl B Lenom 1 OTAeNbHbIX €e KOMMOo-
HEHTOB (NpunoxeHune 5).

Hons npenopaBaTtenen, UMEKLWNX YYEHYIO CTeneHb U/MNu yyeHoe 3BaHWe, B OOLieMm
yucne npenogasartenien, obecneymBatomx obpasoBaTesibHbIN NpoLecc No AaHHOW OCHOBHOM
obpasoBaTenibHOW Nporpamme, coctaBnseT He meHee 50 NPOLIEHTOB, YYEHYHO CTeneHb AOKTopa
HayK u/unu y4dyeHoe 3BaHWe npodyeccopa MMeKT He MeHee 8 MpOUEeHTOB npenogasaTenien
(npunoxeHwne 6).

Mpn ncnonb3oBaHMM 3NEKTPOHHbLIX U3gaHun (NpunoxeHue 7) By3 obecneynBaeT Kaxgo-
ro obyvaroLierocs BO BpeMS CaMOCTOATENbHON NOATOTOBKM paboymMM MEeCTOM B KOMMbOTEPHOM
Knacce ¢ goctynom B IHTepHET B COOTBETCTBUM C OO BEMOM U3yHaeMbIX QUCLUMSINH.

Bpems anga goctyna B MIHTepHeT ¢ paboymx MecT By3a Ans BHeayaUTOPHOW paboThbl Co-
cTaBnseT 4Ng KaXaoro CTyaeHTa He MeHee 2-X YacoB B HeJento.

By3 obecneyeH HeobxoaMMbIM KOMMSEKTOM SULEH3NOHHOIO nporpamMmHoro obecnevye-
HUS.

BY3 pacnonaraet maTtepuanbHO-TEXHMYEcKon 6ason, obecneuymBarolen npoBedeHue
BCEX BMOOB OMCLUMNIIMHAPHON N MEXAUCUUNINHAPHON NoAroToBKM, NabopaTopHOM, npakTuye-
CKOM N Hay4YHO-UccriegoBaTenbCckon paboTbl 0byyarowmxcs, NnpeayCcMoTPEHHbIX y4ebHbIM nna-
HOM BYy3a, U OENCTBYHOLMUM CaHUTAPHbIM M NPOTMBOMNOXAPHbLIM NpaBuiiaMm U Hopmam (npuno-
XeHune 8).

MaTtepuanbHo-TexHU4eckaa 6asa, nmetowasaca Ha dakynbteTe, obecnednmBaeT npose-
AeHne yyeOHoro npouecca B nosiHoM obbeme. PakynbTeT pacnonaraet ABYMsI NMOTOYHbIMU
NEKUMOHHbIMM ayauTOPUSMMK, OCHALLEHHbIMU MYyINbTUMEAUAHbIMUA NPOEKTOpaMM N KOMMbIOTe-
pamu Anga npes3eHTaunmn ¢ 4ocTynom B IHTepHeT, ayanTopusammn Ans NpoBeAeHNsi CEMUHAaPCKNX
N NeKUMoHHbIX ans rpynnbl 15-20 yenoBek, 7 nabopaTopusiMu, OCHaLLEHHBIMU COBPEMEHHOM
BbIYMCINTENBHOM TEXHUKOM Ha Kaxgoro ctygeHTa (10-15 yenoBek) 1 MMeOLWMMN YCIrioBUS AN
npoBefeHNA CEMUHAPOB C MCMNOSIb30BaHNEM MPOEKUMOHHOro obopyaoBaHus. Y4vebHble ayam-
TOpUM OTBEYAOT CaHUTAPHO-TUTMEHNYECKUM HOPMaM.

6. XapakTepucTtuka cpenbl By3a, obecneuymBaloLias passutne ooLeKynbTYPHbIX U coLm-
anbHO-NIMYHOCTHbLIX KOMNETEeHL NN BbiMYyCKHUKOB
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B yHuBepcuteTe cosgaHbl YCNoBUS AN aKTUBHOW XXM3HEAEeATeNnbHOCTM oby4varolumxcs,
ANS rpaXkaaHCKoro camoonpeaeneHns n camopeanusaumm, ana MmakcMmarbHOro yaoBneTsope-
HUSA NOTPeOHOCTEN CTYAEHTOB B MHTENNEKTYarlbHOM, AYyXOBHOM, KYNbTYPHOM U HPABCTBEHHOM
pasBUTUN.

CdopmuposaHa cuctema coumnanbHOM U BocnutTaTenbHom paboTbl. PYHKUMOHMPYIOT crie-
AyroLmne CTPYKTYpHble nogpasgeneHms:

- YnpasrneHue no coymnansHon n socnutaTtensHon pabote (YBCP);

- WWtab cTygeHyYeckux TpyaoBbIX OTPALOB;

- LleHTp MONoAéXHbIX MHUUNaTUB;

- Mcuxonoro-koHcynNbTaumoHHas cnyxba (B coctase YBCP);

- CnopTuBHbIV KNy6 (B coctaBe YBCP);

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

- ®doTorpacumyecknin LeHTp (B coctaBe YBCP);

- O3gopoBUTENBLHO-CNOPTUBHBIN KOMNieke (B coctaBe YBCP).

CucremHas paboTa BegéTcsa B akTMBHOM B3aMMOAENCTBUM C:

- Mpodcoro3Hom opraHm3aumen CTygeHToB;

- O6beanHEeHHbIM coBeTOM ObyyvaroLLmXCs;

- CTyoeH4YecKknm CoOBETOM CTyAropoaka;

- Mysesamn BI'Y;

- ABYMS1 AUCKYCCUOHHbIMM Kry6amu;

- TypuUCTCKMUM Knybom «benas ropav;

- Knybom nHTennekTyanbHbIX UMp;

- YeTbIPbMS BONTOHTEPCKNMU OpraHn3aunsamu;

- YnpaBneHMem no MONoaéxHom nonntnke AaMmHucTpaummn BopoHexckon obnactu;

- MonogexHbiM npaBmTenbCcTBOM BopoHexckon obnacTu;

- MonoaexHbiMm napnameHTom BopoHexckon obnactu.

B coctaBe MonogéxHoro npasutensctBa n MonogéxHoro napnameHTa BopoHexckomn
obnactn 60% 3TO CTyAEHTbl YyHUBEpPCUTETA.

KoopanHauMoHHbIM opraHoM cTyaeHyecknx obbeamHenun BIY asnaetca CoseT obyyato-
LLMXCS, ONpeaensoLLMA KIToYeBbIe HanpaBrieHnUst pa3BUTUS BHEYYEOHOM XU3HN B YHUBEPCUTE-
T€ 1 NPU3BaHHbIN obecneunTb aPEKTMBHOE pa3BUTUE CTYAEHYECKMX OpraHmM3aummni, BXOOALWMX
B ero cocTas.

B coctaB CoseTta obyvatowmxca BI'Y Bxogat cnegywouwme CTyaeHYecKkne opraHmsauuu,
peanuayloLime NpoeKTbl NoO pasnNnYHbIM HanpaBneHNAM BOCNUTaTENIbHOW AEATENbHOCTH:

CTtyneHyeckun coseT

MonogexHoe asmxeHne goHopoB BopoHexa «Kauenu»

Kny6 nHtennektyanbsHbix urp BI'y

KOpuaunueckas knvHmnka BI'Y n AKOP

Hay4yHo-nonynsapHbiv Jlektopuin

LWTab ctygeHyecknx oTpsgos BIY

Akt Bcepoccuickoron CtyaeH4eckoro TypHupa Tpéx Hayk

depepanbHbI 0OpasoBaTeNbHbIN NPOEKT «HMDPOMOTOK»

LLkona aktuea BI'Y

Apxeornornyeckoe Hacrneaue LleHTpanbHoro YepHo3embs

CtyneHTbl — [etam

Ha dwusmyeckom chakynbTeTe o6WMUM PYKOBOACTBOM BOCMUTATENbHOW AEATENbHOCTbLIO
3aHMMaeTCAa AeKaH, TeKyllyr paboTy OCyLIeCTBASOT U KOHTPONMPYIOT 3aMecTuTenu aekaHa,
negarorn-opraHnM3aTopbl, KypaTopbl y4eOHbIX Fpynn 1 opraHbl CTy4eHYECKOro camoynpaBneHus.

B yHuBepcutete 8 crtygeHuecknx obwexutuin. Pabotatot 30 cnopTuBHbIX cekuun no 34
BMaam cropra.
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CTtyneHTaMm npegoctaBnsieTcss  BO3MOXHOCTb — fleTHEro OTAblxa B CMOPTUMBHO-
0340pOBUTENBHOM KOoMMnekce «BeHeBUTUHOBOY, . AHana, Ha ocTpose Kopdy ([Mpeuns). Opra-
HU3YIOTCH 3KCKYPCUOHHbIE Moe3akun rno ropogam Poccuu, becnnaTHoe nocelieHne TeaTpos, My-
3ee, BbICTaBOK, KaTKOB, CMOPTUBHbLIX MaTyeun, 6acCcenHoB.

PaboTtaeTt oToen cogencTausa TpyAoyCTPONCTBY BbIMYyCKHUKOB.

B yHuBepcuteTe peanuayoTcs couuanbHble nporpaMmmbl ONd CTYAEHTOB, B TOM 4ucrie
BblAeneHne coumanbHOM MoMoLWM ManoobecnevyeHHbIM U HyxXaalwuMmcs, coumnarnbHas noa-
AepXXKa OTAeNbHbIX KaTeropui obyyaroLmxcs.

7. HopmaTuBHO-MeTOAMYECKOE ObecnevyeHne CUCTeMbl OLLeHKM KayecTBa OCBOEHUA 00y-
vyarowmmmca OOl 6akanaBpmaTta no HanpaBneHuro noarotosku 011800.62 Pagnodusu-
Ka

B cootBetctBUM ¢ ®I'OC BO no HanpaeneHuto nogrotoskm 011800.62 Pagnodusmka n
TunoBbIM NOMOXEHNEM O By3e OueHKa kayecTBa ocBoeHnsa obydatowmmmca OOl Gakanaspua-
Te BKNHOYaeT TeKyLMn KOHTPOISb YyCNEeBaeMOCTU, NPOMEXYTOYHYIO N UTOrOBYIO rOCYyapCTBEH-
HYI0 aTTecTaumo obyyaroLmxcs.

Ha ocHoBe TpeboaHun ®IrOC BO n pekomeHgaumin npumepHon OOIT no HanpaBneHuo
noarotoekn 011800.62 Paguodusmka paspabotaHa maTpuua COOTBETCTBUS KOMMNETEHLUN W
cocTtaBHbIx Yacten OOI (npunoxeHue 7).

7.1.Te|<yu.w||7| KOHTPOJ1b yCneBaeMOCTU U NPOMEeXYyTOYHaA aTTecTauus

B cootBetctBUM € TpeboaHusammn ®IrOC BO n pekomengaumsamm OOl BO no Hanpas-
nenuto nogrotoskn 011800.62 Pagnoduamka gnsi NpoBeAeHUa TEKYyLLEero KOHTpoNs ycneesae-
MOCTU W TMPOMEXYTOYHOW aTTecTauMmM Cco3fdaHbl COOTBETCTBYHOLWME OOHAObI OLEHOYHbIX
CpeacTs.

OTK (POoHAbI BKIIOYAKOT: KOHTPOSbHbIE BOMPOCHI U TUMNOBbLIE 3a4aHUs AN NPaKTUYeCKnx
3aHATUI, NabopaToOPHbIX U KOHTPOSIbHBIX PaboT, KOMMOKBMYMOB, 324€TOB M 3K3aMEHOB; TECTbI U
KOMMNbIOTEPHbIE TECTUPYHOLLME NMPOrpaMmmbl; MPUMEPHYHD TEMATUKY KypCOBbIX paboT/npoeKToB,
pedepaToB U T.MN., a Takke UHble POPMbl KOHTPOSA, NO3BONIAOLLINE OLEHUTL CTEeNneHb chopmMu-
POBaHHOCTW KOMMNETEHLMI 0ByYaroLLmMXCs.

7.2. TocynapcTBeHHasa utorosas atrectauua BbinyckHukoB OOl 6akanaBpmaTta

NTorosaga atrectauus BbiNyCKHUKA BbicLLEro y4ebHoro saBegeHus ssndetca obssarerib-
HOWM M OCyLLEeCTBNSETCS Nocre 0CBOeHNA obpasoBaTenbHOM NporpaMmmbl B MOSIHOM O6beme.

Ha ocHoBe [NonoxeHuss 06 NTOroBon rocyaapCTBEHHOM aTTecTauuun BbiMyCKHUKOB BbIC-
Wwmnx y4ebHbIx 3aBegeHun Poccunckon depepaumm, ytBepxaeHHoro MuHuctepctsom obpaso-
BaHUA 1 Haykn Poccurckon degepaumn, TpedosaHmn ®IrOC BO n pekomeHgaumin OOl BO no
COOTBETCTBYIOLLIEMY HanNpaBneHWo NOArOTOBKU pa3paboTaHbl N yTBeEpXAeHbl TpeboBaHUs K Co-
AepxaHuto, 06 beMy U CTPYKTYPE BbIMYCKHbIX KBaNU@UKaLMOHHbIX paboT.

B utorosylo atTecTtauuio BXoOguT 3allmTa BbIMYCKHOW KBanudukaumMoHHon paboTbl (ba-
KanaBpckon paboTbl). bakanaspckme paboTbl BbIMNOMAHAKTCA MO TeMaM, YyTBEPXAEHHbIM Y4e-
HbIM COBETOM (paKkynbTeTa.

ATTeCTauMOHHbIE UCMbITaHUS, BXOASLWME B COCTaB WUTOrOBOW aTTecTauuun BbIMYyCKHUKA,
AOSMKHbI MOSMTHOCTBIO COOTBETCTBOBATbL OCHOBHOW O6pasoBaTesibHOM nporpamme 6akanaBpcKom
noarotoBkn MmnkpoanekTpoHuKa 1 NonynpoBOAHNKOBbLIE NMPMBOpPLI, KOTOPYO OH OCBOWUM 3a Bpe-
MS 0By4yeHus.

Mpun opraHmsaumn paboTbl Hag GakanaBpckon paboTon kKadeapa nocne 3aBepLleHust
TeopeTnU4ecKoro obyyeHust B 7-m ceMectpe npoBoAUT paboTy Mo BbIOOPY M YTBEPXKAEHUIO TEM
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OakanaBpckux pabot. Tembl Bcex BakanaBpckux paboT COOTBETCTBYHOT TeMaTuke paboTbl ka-

deapsbl.

TemaTuka BbINYCKHbIX KBanNMuKauMOHHbIX paboT HanpaBfeHa Ha pelleHue npodec-
CMOHarbHbIX 3a4au:

MaTeMaTuyeckoe M KOMMbITEPHOE MOAENMPOBaHME MaTepuanoB, KOMMNOHEHTOB, 3MeK-
TPOHHbIX NPMOOPOB M YCTPONCTB MUKPOINEKTPOHMKM Pa3fNYHOIr0 OyHKLMOHANbHOIO Ha3Haye-
HUS;

aHanu3 u paspaboTka MeTo40B TEOPETMYECKOro U 3KCNEPMMEHTANbHOIO UccnegoBaHns
KOHCTPYKLUN N TEXHOSOMMU KOMNOHEHTHOW 6a3bl COBPEMEHHOM 3NEKTPOHMKM;

NPUBOPHO-TEXHOMOIMYECKoe NPOEKTMPOBAHNE U3AENNIA SNEKTPOHUKN;

nccnegoBaHne U3NYECKMX MPOLIECCOB B MOMYNpPOBOAHMKOBLIX Npubopax pasnuyHoro
YHKLUMOHANbHOrO Ha3Ha4YeHus.

HenocpeactBeHHOe pyKOBOACTBO GakanaBpamu OCYLLECTBIISIETCA TOMbKO pyKOBOAUTE-
NSMU, UMEIOLLIMMMN YYEHYIO CTEMEHb.

TpeboBaHusi, 00ycnoBneHHbIE cneumanM3MpoBaHHON NOAroTOBKOW GakanaBpa, BKIHOYa-
t0T:
eriadeHue:

e HaBblkaMM CaMOCTOATENbHOM Hay4YHO-UCCeA0BaTENbCKON AEATENbHOCTY;

e HaBblkamMu NpPoBeAeHNst PU3NYECKOrO IKCNEPUMEHTA:

e MeToOaMM OLIEHKM TOYHOCTUN 3KCMEePUMEHTAaNbHbIX Pe3yfbTaToB;

e 3KCMEepUMEHTaNbHbIMWU METOAAMW UCCreaoBaHMs kKonebaTenbHO-BOSTHOBbIX CUCTEM;

e HaBblkamMu paboTbl C COBPEMEHHbIM 3KCNEPMMEHTarbHbIM 060pyaAOBaHMEM;

e MCCrneaoBaHns, NPOEKTUPOBAHUSA U NMPUMEHEHNSA KOMMOHEHTOB MHTErpanbHON 3f1EKTPOHUK U
nonynpoBOAHUKOBLIX NPUGOPOB;

e MeTogaMu U CpeaCcTBaMm KOMMbIOTEPHOrO MOAENMPOBaHUS (PU3NYECKMX NPOLIECCOB U siBre-
HUI B 0O beKTax MUKPOSNEKTPOHMKN N NOYNPOBOAHNKOBbLIX Npnbopax;

e OCHOBHbIMW COBPEMEHHLIMW METOAAaMW pacveTa U CXEMOTEXHUYECKOro MpOEKTUPOBaAHUA
LUMdPOBBLIX CUCTEM;

YMEHUe:

e popmynupoBaTb U pewaTb 3agayqn, BO3HMKAKOLWIME B XOAE Hay4YHO-UCCReAoBaTENbCKON U
Hay4YHO-MHHOBALMOHHOWN OEeATENbHOCTY;

e BblOMpaTb HeobxoguMMble MeTOoAbl MCCreaoBaHWs, pacyeTa paguodU3NYecKnx U Tenekom-
MYHUKALMOHHbIX CUCTEM;

o 0606wWaTb 1 oTpabartbiBaTb NOMyYEHHbIE pe3ynbTaThl, aHANM3MPOBaTb U OCMbICIMBATb UX C
Yy4E€TOM NNTEPATYPHbIX AAHHbIX;

e BecTu bubnuorpadumyeckyto paboTy C NpMBReYEHNEM COBPEMEHHbBIX MHAPOPMALMOHHbIX TEX-
HOMNOMNN;

e MpeacTaBnsaATb UTOrMM NpoaerniaHHon paboTbl B BUAE OTYETOB, 0630p0oB, A0OKMNaAoB, pedepa-
TOB U cTaTen, oOPMIEHHbIX B COOTBETCTBMU C OBOLLENPUHATLIMU HOPMaMM, C NPUBMEYEHN-
€M COBPEMEHHbIX CPeaCTB peAakTUpPOBaHUS U Nevatu;

e MCMNONb30BaTb MateMaTMYecKun annapaTt M YMCNEHHble MeToabl, U3n4ecke n maTemaTu-
Yyeckne puU3NKo-XmMMmyeckme Mogenun npoLeccoB U SBNEHUN, Nexalimx B OCHOBE COBPEMEH-
HOW paanodUn3nKu;

e MpeAcTaBnNATb UTOMM NpoaenaHHon paboTbl B BMAe OTYETOB, pedepaTtos, craten, odhopm-
NEeHHbIX B COOTBETCTBMM C uMerwmmMmmca TpeboBaHnsiMn, C NpuBMEYEHNEM COBPEMEHHbIX
CPEACTB pedaKTMpOBaHUA 1 neyaTtu.

e MPUMEHATb COBPEMEHHbIE TEXHOMNOIMYECKMe NpoLecchbl U TeXHorormdeckoe obopynoBaHune
Ha aTanax uccrniegoBaHus, pas3paboTky 1 NPOM3BOACTBA MaTepMarnoB N U3OeNnni MUKPOIeK-
TPOHUKY;

e MAOEHTU(UUMpOBaTbL HOBbLIE 0BNacTM UccrnegoBaHUn, HoBble NMpobnembl B cdepe husmnkn
NHOPMALMOHHbBIX CUCTEM N TENEKOMMYHUKAL WA,
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e paspabaTtbiBaTb MOAENM UCCredyeMblX MPOLLECCOB, 3N1IEMEHTOB, NPMOOPOB U YCTPOWUCTB
ANEeKTPOHHOW TEXHUKM.

8. ﬂpyme HOpMaTUBHO-MeTOoANYEeCKMEe AOKYMEeHTbl U MmaTepuanbl, obecneuynBaloLme Ka-
4eCTBO NOAroToBKHU 06yqa|ou.unxc9|

Hapsagy ¢ knaccudeckumu popmammn obyyeHus Ha kadpegpax, oCyLecTBNALWmnX yyeb-
HbIN NpoLecc no HanpaeneHuto B pamkax OOI, npegycmatpmuBaeTcs:

- MCNOMb30BaHNE OEenOBbIX UMP, UCCNeaoBaHMI KOHKPETHbIX NPON3BOACTBEHHbLIX CUTYa-
UUA, UMUTALMOHHOTO OOYyYEHMS N MHbIX UHTEPAKTMBHBIX (DOPM 3aHATUN B 0ObeMe He MeHee
20%, TecTpoBaHus;

- NpurnaweHne Beaywmnx cneumanucToB — NPakTUKOB M3 YMUCna pykoBoauUTeNen otpac-
neBbIX NPeAnpUATUA ANs NpoBeaeHUs MacTep-Knaccos no gucuuniamHamM npogeccnoHarnbHoro
Lukna;

- NpUMeHeHne obpasoBaTenbHbiX 6a3 3HaHMN U MH(POPMALIMOHHBIX pecypcoB rnobarb-
HOWM ceTn NHTepHeT Ansa pacluMpeHus BO3MOXHOCTEN U3YyYEeHUS OUCLUMNNAMH Yy4eBHOro nnaHa u
O3HAKOMIIEHMS C MNOCAEAHNUMUN SOCTUXKEHNSMN B Pa3fMYHbIX OTPACSAX HAYKU U TEXHUKN;

- NnpumeHeHne NM3BM n nporpaMmm KOMMNbOTEPHOM rpaduky No umknam odbwmx matema-
TMYECKUX N eCTeCTBEHHOHayuYHbIX, 06LwenpodeccnoHanbHbIX U cneunanbHbiX UCLUUNINH Npu
NpoBeAeHNN NPaKTUYECKMUX 3aHATUI, KYPCOBOrO NPOEKTUPOBAHNA 1 BbiNoNHeHn BKP.

[na camocTtositTensHon paboTbl CTYAEHTOB npegycmaTpuBaeTcs paspaboTka Mo Bcem
ancumnnuHam OOl meToguyeckmx pekomeHaauun, ¢ NOMOLLBK KOTOPbIX CTYAEHT opraHusyeT
cBot paboTy. B npouecce camocToAaTeNnbHON paboThl CTYAEHTbl UMEKT BO3MOXHOCTb KOHTPO-
nnpoBaTb CBOWU 3HAHMUS C MOMOLLbIO pa3paboTaHHbIX TECTOB MO AUCLMUNIIMHAM crielymanbHOCTMU.

B aucumnnunHax npodeccnoHanbHOro Lukna npeaycMoTpeHo UCMonb3oBaHME WHHOBA-
LMNOHHbIX TEXHOMOrM (MHTEPaKTUBHbIE AOCKW, CPeAcTBa TeNeKOMMYHWMKauMuM, MyrnbTUMeanin-
Hble NPOEKTOoPbI, creumnanuaMpoBaHHOe NporpammMHoe obecnevyeHne n cpefacTBa KOMMbOTep-
HOW ONarHOCTUKN).

Kpome TOro, B obpasoBaTefnibHOM MpoLecce UCMOofb3yHTCA criegyowme NHHOBaLMOHHbIE
MeToAbl:

- NPUMEHEHNE ANEKTPOHHbBIX MyNbTUMEANAHBLIX Y4eOHMKOB N y4ebHbIX Nocobun;

- NPUMEHEHNE aKTUBHbIX METOAOB 00y4eHUs, KKOHTEKCTHOrO 0By4eHusi» 1 «0by4eHuns Ha
OCHOBE OMnbITax:

- UICNONb30BaHUE MPOEKTHO-OPraHN3aLUMOHHbIX TEXHOMOrMM obyyeHns paboTte B KomaHae
Hag, KOMMNJIEKCHbIM peLleHneM NpakTUYecKnx 3agau.

Mporpamma cocTaeneHa: kadeapon oUankn NonynpoBOAHUKOB U MUKPOINEKTPOHUKM.

Mporpamma ogobpeHa Hay4YHO-MeTOANYECKMM COBETOM (DU3MYECKOro dhakyrbTeTa

[ekaH duamyeckoro akynoteTa /A.M. BobpeLios/

3aB. kahegpon pagnounamnku [A.IN. TpncpoHos/

Kypatop nporpammsl /K0.3. Kopyarun/
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HayuHo-uccnea. pabota (paccpea.)
M |Mpoun3BoacTBeHHas nNpakTuKa (KOHLEHTP, 2 2 2 2 4
Mpoun3soacTBeHHas npakTuka (paccpea.)
[ |BbinyckHas kBanudmkaumoHHas pabota 3 3 3
I |lFoc. ak3ameHsl 1 1
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MpunoxeHue 2. Y4eOHbIN NNaH

1 cemecTp 2 cemecTp 3 cemecTp 4 cemecTp 5 cemecTp 6 cemecTp 7 cemecTp 8 cemecTp
18 Hepenb 18 Hepenb 18 Hepenb 17 Hepenb 18 Hepenb 17 Hepenb 18 Hepenb 16 Hepenb
Wb HaumeHoBaHus! AVCLMNANH Yacos Yacos Yacos Yacos Yacos Yacos Yacos Yacos
el = ez s | E|= |5l z g el = g s Elz Szl 51z £l oz
= = = (v} L] = = = (v} ] = = = (v} ] = = = (v} ] i‘ = = = (v} g i‘ = = = (v} g i‘ = = = (v} g = = (v} g
51 F'ymaHumapHbIi, coyuasnbHbIl U 3KOHOMUYECKUU
yukn

B51.56 basoeas yacmb

51.5.1 Hemopus 36 | 18 1

b61.6.2 @unocogpus 18| 36 1

61.6.3 OKoHoMuKa 18 |36 1

b51.6.4 WHocmpaHHbIt A3bIK 36 1 54 1 36 1 341

51.8.00 BapuamueHasi yacmb. O6s13amesibHble Qucyunu-

Hbl

51.8.04.1 lMonumonoausi 18 1

51.B.04.2 lNpasosedeHue 18 1

61.B.04.3 lMcuxonoaus 18 1

51.B.00.4 lMedazozuka 18 1

61.B.04.5 Pycckul a3bik u Kynbmypa peyu 18 1

51.B.4B BapuamueHasi yacmb. QucyunnuHbl no esi6opy

61.B.4B.1 Kypc no ebibopy us:

B51.B.4B.1.1 | Kynbmypa obuweHus 18 1

b51.B.4B.1.2 OcHosbl peyego20 go3delicmeus 18 1

651.B.4B.2 Kypc no ebibopy u3:

61.B.4B.2.1 PbIHOK yeHHbIx bymaz 18 1

61.B.4B.2.2 OcHoebl MapkemuHaa 18 1

651.B.4B.3 Kypc no ebibopy u3:

51.8.4B.3.1 Kynbmyponoaus 18| 18 1

51.8.4B.3.2 Coyuornoeus 18| 18 1

B2 Mamemamu4eckuli U ecmecmeeHHOHayYHbIlU YUK

B2.6 Basoeas yacmb

B2.6.1.1 MexaHuka 54 | 18 1

B62.5.1.2 MonekynspHas ¢u3suka 54 |18 1

B52.6.1.3 Snekmpu4yecmso u MagHemu3m 54 | 18 1

52.6.1.4 KonebaHus u 8011HbI, onmuka 51| 17 1

62.5.1.5 AmowmHasi u sdepHas uauka 1 18 27 1

b2.6.2.1 Mamemamuyeckuli aHanu3 54 | 54 1]11]36|36 1 36 36 1 1
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1 cemecTp 2 cemecTp 3 cemecTp 4 cemecTp 5 cemecTp 6 cemecTp 7 cemecTp 8 cemecTp
18 Hepenb 18 Hepenb 18 Hepenb 17 Hepenb 18 Hepenb 17 Hepenb 18 Hepenb 16 Hepenb
Wincpp HavmeHoBaHus OVCLMNIUH Yacos Yacos Yacos Yacos Yacos Yacos Yacos Yacos
5|z AR F sl =z | E| z 2 ||z 2 S| E| =z 2 | E| =z =l oz
ele|Blg(glelel®ls|gla2|l g |2l F|8l28|le/B8|5|8|esl8|2|Bl3|R8|les|l2/2|B |5 | 8|/2|2|8|5|[8|2|/8[58

62.6.2.2 AHanumuyveckas 2ceomempus 36 | 36 1

B52.6.2.3 JluneliHasi anzebpa 36 |36 1

b52.6.2.4 HuppepeHyuansHbie ypagHeHUs 36| 36 1

52525 Z’;(if’)(gﬂ 8eposimHocmel U MamemMamuyeckasi cmamu- 34| 17 1

B52.5.3 Aneopummbl U 513bIKU [PO2PaMMUpO8aHUsi 36 36 1

52.8.01] BapuamueHasi yacmb. O6s13amesibHble Qucyunu-

HbI

62.B.04.1 Ungpopmamuka 1 36 36 a

52.8.04.2 Teopusi hyHKLUL KOMIIIIEKCHO20 ePEeMEHHO20 17 | 34 1

52.B.04.3 Obwuti pusuyeckuli npakmukym 1 72 a 72 a 72 a 68 a

52.B.04.4 AmomHas u a0epHas usuka 2 18 27 1

52.B./1B BapuamueHasi yacmb. [JucyunnuHbi no ebi6opy

62.B.1B Kypc no ebibopy u3:

62.B/IB.1.1 | Acmpocpusuka 8 8 !

52.B.B.1.2 Skonoausi 18 18 1

62.B.4B Kypc no ebibopy u3:

b62.B.4B.2.1 Obuwuti pusuyeckuli MpakmMukym 2 18 1

52.B./[1B.2.2 | AmoMHbIl criekmpasnbHbll aHanu3 18 1

B3 lpogheccuoHanbHbIl YUK

B3.6 Basoeas yacmb

63.6.1 Memo0dbl Mamemamuyeckol ¢huauku 17 117 1

B3.5.2.1 Teopemuyeckasi MexaHUKa 34 34 1 18 18| 1

b63.6.2.2 OBnekmpoduHamuka 54 36 1 17 17 |1

53523 KeaHmosasi MexaHuKa 34 34 1 36 18| 1

B3.6.2.4 TepmoduHaMuka u cmamucmuyeckas (usuka 48132| 1

63.5.3.1 Teopusi konebaHuti 34 34 |1

B3.5.3.2 @u3uka CrowHbIx cped 34 17 1

63.6.3.3 PacrpocmpaHeHue 371eKmpoMagHUMHbIX 80JTH 36 36 1

63.5.3.4 Cmamucmuyeckas paduogu3uka 54 54| 1

63.6.4.1 PaduoanekmpoHuka 36 36| 1

63.6.4.2 Dusuyeckas 351eKMPOHUKa 34 34 |1 1

B53.6.4.3 MonynposodHuUKo8as 3NeKMpPOHUKa 82|32

63.5.4.4 Keanmosasi paduogpusuka 32 32
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1 cemecTp 2 cemecTp 3 cemecTp 4 cemecTp 5 cemecTp 6 cemecTp 7 cemecTp 8 cemecTp
18 Hepenb 18 Hepenb 18 Hepenb 17 Hepenb 18 Hepenb 17 Hepenb 18 Hepenb 16 Hepenb
Yacos Yacos Yacos Yacos Yacos Yacos Yacos Yacos
Wincbp HanmeHoBaHua gucumnnnH
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B3.5.5 BesonacHocmb xu3HedessmennbHOCMU 16 | 32 1
53.8.00 BapuamueHasi yacmb. O6s13amesibHble Qucyunu-
o HbI
63.B.04.1 MukponpoueccopHslie cucmembi 36 36| 1
53.8.00.2 YHucneHHble MemoOb! U MamemMamu4yeckoe Mooenupo- 34 34 |1
8aHue
b3.B.04.3 Xumusi 18 18 1
53.B.00.4 BekmopHbIli u meH30pHbIU aHanu3 18| 18 1
53.B.0.5 WHmeeparnbHbie ypagHeHUs U 8apuayUoOHHOe ucyucre- 17117 1
Hue
63.B.0.6 Teopemuy4eckue 0CHO8bI padUOMEXHUKU 51 341 1
63.B.04.7 OcHOBbI MeoPUU MUKPOIMEKMPOHHbIX CXEM 36 36| 1 1
53.8.0.8 OcCHOBbI MexXHOI02UU MOJTYNPOBOOHUKO8bIX NPU6G0Po8 34 34 a |1
U UHMeapasbHbIX CXeM
63.B.04.9 MukpocxemomexHuka 36 36| 1
53.8.00.10 :((gmnb;omepHoe modenuposaHue 8 MUKPO3NIEKMPOHU- 36 36 1
53.8.001.11 OnemeHmHasi 6a3a u MpoekmMuposaHue uHmezparb- 32|32
HbIX CXeM
63.B.04.12 Qu3suyeckue 0CHO8bI HAHO3TIEKMPOHUKU 32 1
63.B.0A.13 | ®usuka M/l-cucmem 32
63.B.AB BapuamueHasi yacmb. [JucyunnuHbi no ebi6opy
63.B.4B.1 Kypc no ebibopy u3:
63.B/B.1.1 | S3biku npoekmuposaHus annapamypbi 34 1
63.B.1B.1.2 HelipoHHble cemu 34 1
B63.B.4B.2 Kypc no ebibopy u3:
63.B.4B.2.1 ®u3suka nosynposodHUKO8bIX npubopos 36 1
B63.B.1B.2.2 ®u3suka nosynpog8odHUKO8 36 !
63.B./1B.3 Kypc no ebibopy us:
b3.B.01B.3.1 Dusuyeckue 0CHO8bl MUKPO3IEKMPOHUKU 36 1
63.B/1B.3.2 | ®usuka nosepxHoCmel U 2paHUYHbLIX AENeHUL 36 1
63.B./1B.4 Kypc no ebibopy us:
53.8./B.4.1 TMpuHyunel u ycmpolicmea c8epxXniomHou 3anucu 32
UHgopmayuu
b63.B./1B.4.2 | BsedeHue 8 Scilab 82
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B63.B.1B.5 Kypc no ebibopy u3:
53.B./IB.5.1 ModenuposaHue 6unonsapHbIX U NOMe8bIX MpaH3uCcmo- 3 1
pos
63.B.1B.5.2 BsedeHue 8 npozpammuposaHue Ha sisbike C 32 1
B63.B.11B.6 Kypc no ebibopy u3:
B3.B/IB.6.1 | Mamepuarsi MUKDO- U HaHO3/IEKMPOHUKU 34 1
53.B.4B.6.2 OcHOB8bI MexHoMo2uuU HU3KopasMepHbIX cucmem 34 1
63.B.B.7 Kypc no ebibopy us:
63.B.4B.7.1 Paduogpusuyeckuli mpakmukym 72 1 51 1 72 1 64
b3.B.B.7.2 Cneunpakmukym 72 1 51 1 72 1
54 Qdu3suyveckasi Kynbmypa
b4 ®dusuyeckas Kynbmypa 920 1 72 1 108 1 34 1 72 1 24 1
471 @PaKkynbmamuebl
o141 OcHoBbl meopuu no3HaHus 36 1
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MpunoxeHue 3. AHHOTauuKU pabounx nporpamm
B1.5.1 WUctopus

Llenu n 3agayum yue6HOM AUCLUNIIUHDI.

Lensto aucumnnuubl «Mctopusi» aBNSieTCs: U3ydeHue LenoCTHOro Kypca WCTOpUM cOoBMe-
CTHO C ApYyrMMK AuCUMNNMHaMKU UuKnia; oopMMpoBaHne y CTy4EeHTOB COBPEMEHHOIO MUPOBO3-
3pEHUS; OCBOEHNE UMW COBPEMEHHOIO CTUSISI MbILLNEHWUA.

B xoge nsyyeHus aucumnnuHbl «ctopusi» cTyaeHTbl OOMKHbI: MMeTb NpeacTaBrieHne O Cyll-
HOCTM, hopMe U DYHKLMM UCTOPUYECKOTO 3HAHUS; OBNaAEeTb S1ieMeHTaM1 MCTOPUYECKOro aHa-
Nnn3a; 3HaTb: MOHATUIHBIN annapaT UCTOPUYECKON HayKN, OCHOBHbIE METOAbl UCCIEA0BaHUS UC-
TOPWM; CYLLHOCTb, COAEp)XaHWe, 0COBEHHOCTM Pa3BUTUS OTEYECTBEHHOW UCTOPUWN; OCHOBHOWM
CNEKTP KOHLEMNUUA UCTOPMUYECKOTO PasBUTUS, TOYEK 3PEHUS MO YacTHbIM UCTOPUYECKUM Mpo-
6rnemam; ymeTb: CaMOCTOSTENbHO aHanNM3MpoBaTb UCTopUYeckne akTbl; NPUMEHSATb MPUHLIN-
Mbl UCTOPU3Ma OOBEKTMBHOCTM B aHanM3e UCTOPUYECKOro MaTepuana; npuMMEeHsiTb MomyYeH-
Hble 3HaHUS U YMEHMS MPU aHanM3e COBPEMEHHbIX COLManbHO-9KOHOMUYECKUX U COoLManbHO-
NONUTUYECKUX NPoGeM CoOBpeMEHHOro aTana pasBuUTNs OTeYeCTBEHHOW UCTOPUN; UMETb HaBbl-
K1 paboTbl C UICTOPUYECKMMM UCTOUYHUKAMMN.

MecTo yyebHOM AncuunnuHbI B cTpyKkType OOI.

OucumnnnuHa «Mctopusa» sBASETCA YacTblo FyMaHUTApPHOro, CouuanbHOro M 3KOHOMUYECKOro
umkna (6nok b.1) AncUMNNWH NOArOTOBKM CTYAEHTOB MO HanpasreHuto nogrotosku 011800
«Pagnodumsnkay.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eamHULbl) y4eOHON ANCLMNIIUHDBI.

CopepxaHue ANCUMNNAWHBI OXBaTbliBaeT KPYr BOMPOCOB, CBA3aHHbIX C U3y4yeHUEeM cre-
AyroLwunx pa3aenos:

CyLwHOCTb, hopMbl, PYHKLUM UCTOPUYECKOTO 3HAHUS. MeToabl U UCTOYHUKU N3YYEHNS UCTOPUN.
MoHAaTMe n Knaccuukauma MCTOPUYECKOro MUCTovHMKa. OTedecTBeHHasi uctopuorpagusa B
NpoLsoM M HacTodwem: obuiee n ocobeHHoe. MeTogonorna N Teopusa UCTOPUYECKON HayKW.
NcTtopusa Poccnn — HeoTbeMnemasi YacTb BCEMUPHOW UCTOpUN. AHTUYHOE Hacreame B aroxy
Benukoro nepecenenuns Hapogos. Npobriema aTHoreHe3a BOCTOYHbIX criaBsiH. OCHOBHblE 3Ta-
Nbl CTAHOBMEHWA rocydapcTBeHHOCTU. [peBHsAss Pycb KW KOYeBHMKW. BusaHTumncko-
apesBHepycckme cBasn. OcobeHHoOCTN coumnanbHoro ctpos [pesHen Pycu. OTHOKYIbTYPHbIE U
coumnanbHO-NONIUTUYECKNE MPOLIECCHl CTAHOBJSIEHUS PYCCKOW rocyaapcTBEHHOCTU. [lpuHATHe
XpuUcTmaHcTBa. PacnpocTtpaHeHue ncrnama. 3BOSioLns BOCTOMHOCNABAHCKOM rOCy4apCTBEHHO-
ctu B XI-XIl BB. CoumnarnbHo-nonutuyeckne nameHeHus B pycckux semnsax B XllI-XV BB. Pycb u
Oppga: npobnembl B3aumoBnNusHUS. Poccna un cpegHeBekoBble rocyaapctea Esponbl 1 Asun.
Cneumndmvka popmMmpoBaHna eguHOro poCCUMCKOro rocygapcrtea. BossbiweHne Mocksbl. Pop-
MUpPOBaHME COCITOBHOM CUCTEMbI opraHm3auunm obuectea. Pedopmebl NMeTpa 1. Bek EkaTepuHbl.
Mpegnockbinkn 1 ocobeHHOCTN CKNnagbliBaHUS pocCcUnckoro abcontotTnama. JUckyccumn o reHesu-
ce camogepxaBusi. OCOBEHHOCTN N OCHOBHbIE 3Tanbl 9KOHOMUYECKOro pa3sutusa Poccuun. 3so-
noums oopm cobcTBeHHOCTUN Ha 3eMnito. CTpykTypa dpeoganbHOro semnesnageHus. Kpenoct-
Hoe npaBo B Poccun. MaHydakTypHO-NpoMbILWieHHOe npomn3BoacTBo. CTaHOBREHWE NHAOYCT-
puansHoro obuwectsa B Poccuun: obuiee n ocobeHHoe. OBLecTBEHHas MbICIb 1 OCOBEHHOCTU
obwectBeHHoro asmxkeHus Poccum XIX B. Pedopmbl n pedopmaTtopbl B Poccuun. Pycckas
KynbTypa XIX Beka 1 ee BKnag B MUPOBYHO KynbTypy. Ponb XX cTonetns B MUPOBOW NUCTOPUN.
Mmobanusaumna obwecTBeHHbIX npoueccoB. NMpobnema sKOHOMUMYECKOro pocta M MoaepHusa-
ummn. Pesontouun n pedopmbl. CoumnanebHas TpaHchopmauna obuiectsa. CTONKHOBEHME TeH-
AEHUMA MHTepHaumoHanuMama 1 HauuoHanmama, MHTerpauum n cenapatmsama, OeMOKpaTum U
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aBTopuTapmama. Poccusa B Havyane XX B. O6bekTuBHas NOTpebHOCTb MHOYCTpUansHOW Moaep-
Hu3aumm Poccun. Poccuinckue peopmbl B KOHTEKCTE OOLLIEMMPOBOro pasBmTUS B Havane Beka.
MonuTtuyeckme naptmm Poccuu: reHesnc, knaccudgukaums, nporpammel, Taktuka. Poccna B yc-
NOBUSX MUPOBOW BOWHbLI M obweHaunoHanbHoro kpusmca. Peontouus 1917r. [MpaxgaHckas
BOWHA M MHTEpPBEHUNA , UX pesdynbtaTtbl U nocneacteus. Poccuinckas amurpaumsa. CouunanbHo-
3KOHOMMYecKoe pa3BuTtue ctpaHbl B 20-e rr. HAIMN. dopmupoBaHmMe ogHOMAapTUAHOIO NonuUTUYe-
ckoro pexuma. ObpasosaHne CCCP. KynbTypHas Xun3Hb cTpaHbl B 20-e rr. BHelHas nonutuka.
Kypc Ha cTpouTenbCTBO coumanuama B OOHOW cTpaHe u ero nocrneactsus. CouuanbHO-
3KoHoMunyeckne npeobpasosaHnda B 30-e rr. CCCP HakaHyHe M B HadanbHbI Nepuos BTOPOW
MUPOBOW BOWHbLI. Benukas OTevecTBeHHas BonHa. CoumnanbHO-3KOHOMUYECKOe pasBuTue, 06-
LLLIeCTBEHHO-NONNTUYECKAA XN3Hb, KyrbTypa, BHelWwHAA nonutuka CCCP B nocneBoeHHbIe roabl.
XonogHas BovHa. MonbITkKM OCyLWEeCTBNEHUS NONIUTUYECKMUX N IKOHOMUYECKUX pecopm. HTP n
ee BnuaHue Ha xoa obuwectBeHHoro passutna. CCCP B cepeguHe 60-80-x rr.  CoeTtckuu
Cow3s B 1985-1991 rr. lNepecTtponka. lNMNonbiTka rocyaapcteeHHoOro nepesopota 1991 r. n ee
nposan. Pacnag CCCP. benosexckue cornaweHnusi. Oktabpbckme cobbitna 1993 r. CtaHosne-
HMe HOBOW poccunckon rocygapcteeHHocTn (1993-1999 rr.). Poccusa Ha nyTn pagukanbHOW co-
LManbHO-9KOHOMMYECKon MoaepHusaumn. Kynbtypa B coBpemeHHon Poccun. BHewHenonutu-
Yyeckas 4eATeNbHOCTb B YCNOBUSAX HOBOM reonofIMTUYECKON CUTYyaLnn.

CDopma npome)KyTquoﬁ aTTecTauunn 3K3aMeH.

Koabl hopmupyembix (copmupoBaHHbIX) komneteHumun: OK-2, OK-3, OK-5, OK-9, OK-11

B1.5.2 ®dunocodusn

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

Llenb nayyenunsa ancumnnuHbl «Punocodpusay - cnocobcTBoBaHne (GOPMUPOBAHUIO Y CTYAEHTOB
LLeNIOCTHOro, CUCTEMHOIO NPeACTaBfEHMs O MUPEe U MeCTe YerioBeka B HEM, BOCNUTAHME CMo-
coBHOCTM 1 NoTpebHOCTM K domnocodckon pednekcnmn, PrUnocodckon oLEHKE SIBNIEHUIA U NPO-
LLeCCOB [EeNCTBUTENMbHOCTN, YCBOEHWE NPEencTaBfeHUA O CIOXHOCTM ObITWs, pacKkpbiTve ero
MHOrOYpPOBHOCTM M MHOroo6pasus.

3agayum M3yyeHus QUCUUNNHGI

1) NO3HaAKOMWUTb CTyAEHTOB C Npobnemamu, ngesamMm n KoHUenumsiMm, BolpaboTaHHbIMW B MpPO-
Lecce NCTopu4ecKkoro passuTnsa pmnocodckom Mbicnu;

2) packpbITb cneunduky uinocogckoro MMpOBO33PEHNS, MOHMMAHUS LLIEHHOCTU U NOSb3bl K-
N0COMCKOro B3rnsifa Ha XusHb;

3) cnocobcTBOBaHME Pa3BUTMIO CaMOMO3HaHUS, MOHMMAHUSA CBOUX UHAMBMAOYaNbHbIX OCOOEH-
HOCTEeWN, COOTBETCTBYHLLMX NOTPEOHOCTEN N BO3MOXHOCTEN MX peanusaunm;

4) BblpaboTka y CTyAeHTOB NOTPeBGHOCTM B CaMOCOBEPLLUEHCTBOBAHUM, NOMOLLb UM B onpeae-
NeHnn NyTerm n cnocoboB OOCTMXKEHUS BEPLUMH B CBOEW NIMYHOM M NpodyeccuoHanbHon aes-
TEeNbHOCTMU;

5) pasBuTue y CTy4eHTOB TBOPYECKOrO MbILUNEHUS, OAHUM U3 BaXKHENLUMX MOMEHTOB KOTOPOrO
ABNSIETCA CNOCOBHOCTb NPOBGIEMHOro BUAEHMS NOCTUrAEMbIX peanuin Mmpa;

6) hopmupoBaHue y ctygeHTa uandeckoro pakynoteta npeactaBrneHmi o eANHCTBE U MHOTO-
o6pasunm oKkpy>KarLlero mmpa, o cBs3am U3NYECKOro U XMMMUYECKOro, XMMm4eckoro n buonoru-
4YeCKOro ypoBHeEN pearnbHOCTM Ha 6ase hunocodckoro oCMbICNeHNs Npobnemsl 6bITUS;

7) 3HAKOMCTBO CTyAeHTOB pmnanyeckoro akynbTeTa C OCHOBHbIMW (DOpPMaMmn opraHn3aunmn Ha-
YYHOrO 3HaHWsi, 3aKOHOMEPHOCTAMMN Hay4YHOro NO3HaHMWS, PacKpbiTUE NPUHLMMOB CUCTEMHOCTH,
9BOJIIOLMOHN3MA U CaMOOpraHM3auumn, CoOCTaBnsWmMX S4P0 COBPEMEHHOW HAYYHOW KapTUHbI
MUpa;
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8) pasBuTME YMEHUI NOrMYHO POPMYNNMPOBaThb, U3naraTb U apryMeHTMPOBaHO OTCcTamBaTb CO6-
CTBEHHOE BMOEHME paccMmaTpuBaeMbix Npobnew;

9) cogencTeoBaTb OBNageHM0 NpMeMamMmmn Be4eHUst QUCKYCCUK, NONEeMUKN, ananora B obnactu
PUNOCOdCKMX N 0BLLEeHaYyYHbIX NPOBNeM.

MecTo y4yebHOM AncuMnnuHbI B cTpykType OOIT:

OucumnnnuHa «dunocoua» sBASETCA YacTblo N'YMaHUTApPHOro, COLManbHOro0 1 9KOHOMUYECKO-
ro uukna (6nok b.1) ancumnnuH NOLArOTOBKM CTYAEHTOB NO HanpasrieHuto noarotosku 011800
«Pa-gnocumsnkar.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Kypc cmnococmn coctomt n3 aByx 4actemn: UCTopnYecKon n Teopetmyeckon. B xoge ocsoeHus
NCTOPUKO-bMNocodckoro pasgena CTyAeHTbl 3HAaKOMATCA C NPOLLECCOM CMEHbI TUMOB MO3Ha-
HUS B MUCTOPUM YenoBevecTBa, 0OYCMOBMAEHHbIX CNEUUdUKON UMBUAN3AUUN U KyIbTypbl OT-
AeNbHbIX PEerMoHOB, CTPaH M UCTOPUYECKMX 3NOX. TeopeTndecknn pasgen Kypca BKoYaeT B
cebs oCHOBHbIE NPoBeMbl ObITUS N NO3HAHUS, paccMaTpuBaeMble Kak B pedSIeKCUBHOM, TakK U
B LLleHHOCTHOM nnaHax. CogepXxaHue OUCUUNIIMHBI OXBaTblBaeT KPyr BOMPOCOB, CBS3aHHbIX
C U3y4YeHMeM creyoLlmnx pasgernos:

MpeomeTt dunocodpun. Mecto n ponb dunocodun B KynbType. CTaHoBreHne dunocoguu.
OcCHOBHble HanpaBrieHus:, WKOMblI PUIocodun 1 atanbl ee UCTOPUYECKOro pa3suTus. CTpykTy-
pa nnocodCcKoro 3HaHus. YdeHune o 6biTnn. MoOHUCTUYECKME U NOpanUCTUYECKne KoHUenumm
ObITMs, camoopraHusaums 6biTus. NoHATUS MaTepuanbHOro u uaeanbHoro. MpocTpaHCTBO,
Bpems. [BKeHne n passuTtue, gnanektuka. [JeTepMuH1u3m n nHgetepMmHuam. uHammyeckme
N CTaTUCTMYECKNE 3aKOHOMEPHOCTU. HayyHble, domnocodckne n pennurnosdHble KapTUHbI Mypa.
Yenosek, o6wwecTBO, KynbTypa. Yenosek u npupoaa. O6LwectBo 1 ero cTpykrypa. I'paxgaHckoe
o0LLecTBO 1 rocyaapcTeo. YenoBek B cuctemMe coumarnbHbIX CBA3en. YenoBek n nCTopnveckum
npoLecc; NIMYHOCTb U Macchl, cBoboaa N HeobxoaMMocTb. PopMaLMOHHAsA U LIMBUIM3AUNOHHAs
KoHuenumn obuectBeHHOro passutnd. Cmbicn Yyenosedeckoro 0biTus. Hacunue n HeHacunue.
CBobopga n otBeTcTBEHHOCTb. Mopanb, cnpaBeasiMBoCTb, NpaBo. HpaBCTBEHHblE LEHHOCTW.
MpencrtaBneHns o CoOBEPLUEHHOM YerioBeKe B pasfnyHbIX KyrbTypax. QCTETUYECKNE LEHHOCTU
N NX posSib B YENIOBEYECKOW XN3HU. PennrnosHble LeHHOCTM 1 cBoboaa cosectu. Co3HaHue 1
nosHaHue. Co3HaHMe, caMOCO3HaHWe U NNYHOCTL. [1o3HaHMe, TBOPYECTBO, NpakTuka. Bepa u
3HaHue. loHMmaHne n obbsicHeHWe. PaumoHanbHOe M uppaumoHanbHoe B Mo3HaBaTeslbHOW
aeatenbHocTU. [pobnemMa NCTUHbL. [JeNCTBUTENbHOCTb, MbILWSIEHME, SIorMka 1 A3blk. Hay4dHoe u
BHeHay4yHoe 3HaHue. KpuTepum HayydHocTU. CTpyKTypa HayyHOro no3HaHusi, ero metoabl U
dopMmbl. PocT Hay4YHOro 3HaHus. Hay4yHble peBonoumm U CMeHbl TUMOB paunoHanbHOCTU. Hayka
n TexHuka. byayuiee yenoseyectBa. [NobanbHble Npobrnembl cCOBpeMeHHOCTU. B3anmoaencr-
BME LUMBUAM3auunmn 1 cueHapum dyayuiero.

CDopma npome)KyTquoﬁ aTTecTauunun 3K3aMeH.

Koabl hopmupyembix (cpopmupoBaHHbIX) komneteHumun: OK-2, OK-3, OK-5, OK-9, OK-11

B1.5.3 9koOHOMUKa

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:
N3ydeHne ancumnnuHbl "OKOHOMUKA" nMeeT cBoen uenblo obecnevntb NoaroToBKy BbICO-
KokBannduumpoBaHHbix 6akanaBpos, obnagarowmx HeobxoanMbiMM 3HaHNUAMK B obnactu
3KOHOMMYECKON Teopun, NO3BOMSAOWMMN pa3dbmpaTbCsd U OPUEHTUPOBATLCA B NPOMUCXOAs-
LLIMX SKOHOMMYECKMX MpoLEeCccax U sIBIEHUSX, B TOM YMCrie CBSA3aHHbIX C UX Byayuien npo-
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deccrnoHanbHoOn AesTenbHOCTbO. [ns peanusauuyv OaHHOW Lenu CTaBaTcs cnegylowme
3agjauu:

- U3y4nTb 6a30Bble IKOHOMUYECKNE KaTeropuu;

- packpbiTb coAepXaHNe 3KOHOMUYECKNUX OTHOLLEHMI 1 3aKOHOB 3KOHOMUYECKOrO Pa3BUTUS;
- U3Y4YNUTb SKOHOMUYECKME CUCTEMbI, OCHOBHbIE MUKPO- M MaKPOIKOHOMUYECKNE NPOGeMbl,
PbIHOK, PbIHOYHbIN CMPOC U PbIHOYHOE NPeaoXKeHME;

- YCBOUTb MPUHLMM paLMOHanbHOro 3KOHOMNYECKOrO NOBEeAEHUS XO3ANCTBYOLLNX CyObek-
TOB B YCOBMSIX PbIHKA;

- YSICHUTb CYTb OCHOBHbIX aCNeKkToB (PYHKLNOHMPOBAHNS MUPOBO S3KOHOMMKMN.

MecTo y4yebHOM AncuMnnuHbl B cTpykType OOI:
HaHHas gncumnnnHa siensieTcs obasarensHon B 6a3oBon Yyactu uunkna b.1 «'ymaHuTapHbIn,
counanbHbI 1 ABKOHOMUYECKUI LMK .

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

OKOHOMUKa U 3KOHOMUYecKasi meopusi: npedmem, hyHKyuUU, pasgumue

MpeameT, yHKUMM 1 MeTOObl SKOHOMUYECKON Teopun. DKOHOMUYECKNE OTHOLLEHMS U 3KOHO-
MUYECKME 3aKOHbl. 3apOoXKOEeHNE N OCHOBHbIE 3Tanbl PasBUTUS SKOHOMUYECKOM TEOPUN.
SOKoHoMuYecKue cucmemal

CywHOoCTb COBCTBEHHOCTU, €e TUMbl N (POPMbI. DKOHOMUYECKAA CUCTEMA U ee copepXaHue.
Tunbl 3KOHOMUYECKMX cucTem. [epexogHasi 3KOHOMMKA.

ObuwecmeeHHoe rnpou3eodcmeo

Mpon3BoacTBO, ero cogepXxaHne n uenu, notpebHoctn n bnara. SKOHOMUYECKME pecypcChbl U
dakTopbl Npon3BoacTBa. [1pon3BoACTBEHHbBIE BO3MOXHOCTU M 9KOHOMUYECKNI BbIOOP

PbIHOK, €20 803HUKHOBEHUE U Xapakmepucmuka

.HaTypanbHoe n ToBapHoe X035MCTBO. TOBap 1 ero CBOMCTBA. PbIHOK, NPUYMHbI €r0 BO3HUKHO-
BEHUS, OYHKLMM pbiHKA, BUAbI PbIHKOB. MIHbpacTpyKkTypa pbiHKa.

MexaHu3m ¢byHKUUOHUPOBaHUS pbIHKa

PbIHOYHBIN CNpOC, ero BenuynHa, akTopbl U 3N1aCcTUYHOCTL. PbIHOYHOE npeanioxeHne, ero Be-
NUYNHA, hakTopbl M 3NACTUYHOCTb. PBIHOYHOE paBHOBECKE N PaBHOBECHAS LIEHA.
KoHKypeHUus, ee CcyLHOCTb, byHKUMM 1 Buabl. CoBepLleHHasi U HECOBEPLUEHHAA KOHKYPEHLMS.
MoHononusi, ee CyWwHOCTb U POpMbl. AHTUMOHOMNOSbHAsA NOMNNTUKA.

PbIHKU ghakmopoe rpoudsodcmea

PbIHOK Tpyaa. LleHa Tpyaa v 3apaboTHas nnata. PbIHOK CCyqHOro kanutana u cygHbln NPOLEHT.
PbIHOK 3eMnn 1 3emenbHas peHTa. LleHa semnu.

Teopusi pupmbl

®dupma. Tunbl pupm. Kanutan gpupmel. KpyroobopoT n o6opoT kanutana. Wagepxkm npous-
BOACTBA 1 OOX0Abl prpMbl

HayuoHanbHasi 3KOHOMUKa Kak eOuHasi cucmema

CTpykTypa M nokasatenu HauumoHanbHon akoHomuku. BBI1. YBI1. HO. MakpoakoHoMu4eckoe
paBHOBecCHE.

NHeecmuyuu u 3KoHomu4Yeckul pocm

MuBecTuumn. Buabl nueBectmumnin. ICTOYHUKN MHBECTULINMN. DKOHOMUYECKUIA POCT U €ro TUMbI.
daKkTopbl 3KOHOMUYECKOrO poCcTa. KOHOMUYECKUIN pocT B Poccun.

LeHexHo-kpedumHasi u baHKko8ckasi cucmembl

[eHexHasa cuctema. lNpeanoxeHne n cnpoc Ha geHbrn. baHkoBckas cuctema. Kpeaut mn ge-
HEXHO-KpeauTHasa NonuTurka.

@uHaHcoeas cucmema

®duHaHChI, X QyHKUMK. TocygapcTBeHHbIN BlogxkeT. Hanorn. Bugbl Hanoros. duckanbHasa no-
NUTUKa rocygapcrea

MakposkoHomu4yeckass HecmaburibHOCMb
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LInknuyHocTb akoHoMMYeckoro passutus. dasbl umkna. Buabl LMKNoB. QKOHOMUYECKME KpU3un-
Cbl, UX NPUYMHBI, BUAbl. AHTUKPU3NCHasa nonutuka. Hdnaums, Buabl MHONSUMM 1 nx nocnea-
cTBusl. AHTUMHDNALMOHHasS nonutuka. bespaboTtunua n ee dopmbl. Mepbl 60pbbbI ¢ Be3pabo-
TUuen.

Lloxo0bl U ypoBeHb XU3HU HaceseHus.

Hoxoabl HaceneHusi. YpoBeHb U KA4YeCTBO XM3HN HaceneHus. MpoXNTOYHbIN MUHUMYM.
OKkoHomMmu4eckasi posnb eocydapcmea

focygapcTBO B 9KOHOMMYECKOW cucteMme obuiecta. PyHkumMM rocygapcTea. ocyaapcTBeHHoe
perynmpoBaHne 3KOHOMMUKN U ero hopMbl. AKOHOMMYECKAA NONUTUKA rocyaapcTBa, NPUHLMMbI
N OCHOBHbIE BMAbI.

Mupoeasi s3kOHOMUKa

MupoBoe XO03ANCTBO M MEXAyHapoOHble 3KOHOMWYECKME OTHOLIEeHMS. BHelwHas Toproensa u
Toprosasi nonNuUTUKa. MNnaTexHbin 6anaHc 1 BantoTHLIN KypcC.

CDopma npome)KyTquoﬁ aTTecTaunun 3K3aMeH.

Koabl hopmupyembix (cpopmupoBaHHbIX) komneTeHumun: OK-2, OK-3, OK-5, OK-9, OK-11

B1.5.4 UHOCTpaHHbIN A3bIK

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenb ancumnnuHel — dhopMmpoBaHne NPoM3HOCUTESbHBLIX HABLIKOB U YMEHUI, a Takke hopMu-
poOBaHME YMEHUN NOCTPOEHUSA MPOCTbIX U CAOXKHbBIX MHOCTPAHHbLIX NPeanoXeHUn; o3HaKome-
HUEe C NEKCUYECKMMN N rpaMMaTU4ECKMMU OCODEHHOCTAMU MHOCTPaHHOIO s3blka; oBnageHue
cneunanbHon nekcukon (1500 n.e.); coBepLIEHCTBOBAHME HaBLIKOB U YMEHUA YTEHUSI OpUrK-
HamnbHbIX TEKCTOB; pa3BUTME MOHOJSIOIMYECKON U OManorn4eckon peyun, cBsisaHHOW C npodhec-
CVYOHarnbHOM OeATENbLHOCTLIO Ha BGa3se cneunansHOW NEKCUKU; pa3BuTUe YMeHUn pedepuposa-
HUS U aHHOTUPOBAHWSA CTaTeun No cneynanbHOCTH.

MecTo yyebHOM AncunMnnuHbl B cTpykType OOIT:

OucumnnnuHa «MIHOCTpaHHbIN A3bIK» OTHOCUTCA K gucumnimHam 6a3oBon YacTn ryMmaHUTapHoro,
couUMnanbHOro M 3KOHOMMYECKOro LMKNa OCHOBHOM obpasoBaTtenbHOW nporpamMmbl Mo Hanpae-
nenuto 011800 — Pagmnoduamka.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

CopepxaHue AUCUMMNNUHBLI OXBaTbiBaeT KPyr BOMPOCOB, CBA3a@HHbIX C W3yYeHWeMm crie-
AyOLWNX pa3genos:

Cneunduvka apTUKynsauMmM 3BYKOB, MHTOHaAUMW, akKUEHTyauum N putMa HeuTparbHOW peyn B
N3y4aeMoM $3blke; OCHOBHble OCODEHHOCTU MOSIHOMO CTUASA MNPOMU3HOLUEHUSA, XapaKTepHble
ana cdepbl NpodeccMoHanbHON KOMMYHUKaLMW; YTeHue TpaHCKpunuuu. JlIekcudecknin mu-
HUMyM B o6beme 4000 yyebHbIX Nnekcnyecknx eamHuy, obLero 1 TepMUHONIOMYECKOro Xapak-
Tepa. [NoHATHe guddepeHumaumnmn nekcukn no cpepam npumMeHeHns (bbitoBas, TEPMUHOSOMN-
Yyeckasi, obeHay4Has, oduumansHaa u gpyras). lNoHAaTMe 0 cBOBGOAHbLIX U YCTONYMBBIX CIIOBO-
coveTaHuax, dpaseonorndeckmnx egmHuuax. Nonstne o6 ocHoBHbIX cnocobax crnoBoobpasoBa-
HUs. pammaTnyeckne HaBblkn, obecnedmnBaroLLime KOMMYHUKaLUIO 6e3 NCKaXKeHUs cMbicna npu
NMMCbMEHHOM M YCTHOM OOLeHUn obulero xapaktepa; OCHOBHble rpaMmmaTuyeckue sBrie-
HUS, XapakTepHble Ana npodeccuoHanbHon peudn. [NoHaTne 06 obuxogHO-NUTEpPaTypPHOM,
oomumanbHO-AENI0BOM, HAYYHOM CTUASX, CTUNE XyAoXeCTBEeHHoW nutepaTypbl. OCHOBHblEe
ocobeHHOoCTN Hay4Horo ctund. KynbTypa v Tpaguuum CTpaH M3yy4aemoro 4s3blka, npasuna
peyeBoro aTtuketa. [oBopeHue. [lnanormyeckas u MoOHOMOrM4yeckasi pedb C UCNOoSib30BaHNEM
Hanbonee ynoTpebuTenbHbIX N OTHOCUTESIbHO MPOCTLIX JIEKCUKO-rpamMMaTU4eCcKnx cpenctB B
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OCHOBHbIX KOMMYHUKaTMBHbIX CUTyauusax HeoduumanbHoro n ogpuumansHoro obuweHusi. OcHo-
Bbl NyGnn4Hom peun (ycTHoe cooblieHune, goknag). AyanposaHue. NoHMMaHue ananornyeckom
N MOHOJIOrMYeckom peun B cgepe 6bIToBOM U NpodeCcCMOHanNbHON KOMMYHUKauun. YteHue.
Buabl TekcTOB: HeCnoXHble nparMaTnyeckne TEKCTbl U TEKCTbl MO LUMPOKOMY U Yy3KOMY MpPO-
dunio  cneuunanbHocTU. Nncemo. Buabl peveBbiX Npon3BedeHuin: aHHoTaums, pedepart, Tesu-
Cbl, COOOLLEHMS, YAaCTHOE NMCbMO, AenoBoe NMCbMO, Brorpadus.

CDopma npOMe)KYTO‘-IHOﬁ aTTecTaumn: 3K3amMeH

Koabl hopmupyembix (ccpopmupoBaHHbIX) komneTeHumn: OK-5, OK-9, OK-11, OK-13

B1.B.0[.1 Nonutonorus

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenamn ocBoeHus y4ebHoM aANCLMNIMHBLI NONNTONOMSA SABNSIOTCS:

nonuMtnyeckoe obpasosaHve 6Gyaywero 6GakanaBpa w pasBuUTUE ero domnocogcko-
NMONMMTUYECKOrO MbILLIIEHMA KaK rpakgaHwHa npaBoOBOro rocygapcrBa, NOBbILLEHNE YPOBHS €ro
NONMUTUYECKOW KyNbTypbl N COUManibHOM OTBETCTBEHHOCTW; OBJlAAETb 3HAHUSAMW HAYYHbIX MNO-
NUTONOMMYECKMX HanpaBneHnn, TeopeTUYeCKMMN OCHOBaMM U 3aKOHOMEPHOCTAMWN (DYHKLIMOHK-
pOBaHWNS MOMUTOSIONMYECKON Hayku, €€ cneumdmkon, NpMHLMnaMmm NONMTONOMMYECKOro no3Ha-
HUSA; MNO3HAKOMWUTb CTYAEHTOB C OCHOBaMM MOSINTONOMMYECKUX 3HAHUA M C MOHATUNHO-
KaTteropvanbHbIM annapaToM MOSUTOSNIONNN, YCBOEHME KOTOPbIX MOMOXET MM MOBbLICUTbL YpPO-
BEHb 06LEen N NONUTUYECKOW KynbTypbl, OBNafAeTb HaBblkaMu COLManbHOro obLeHnsa n nose-
AeHuns.

3agayn AUCUUNInHbI:

Momoyb OBnageTb AOCTUKEHUAMU MUPOBOW MONMTUYECKOW HAayKW, OCHOBHbIMW KOHLENUMAMMU,
B3rnsgamMmn 1 TodKamu 3peHust N0 paccMaTpmBaemMbiM NONMTUYECKMM Npobrnemam; aaTb cucTe-
MaTU3NPOBaHHbIE 3HAHMS O NMONUTUKE KakK 0OLEeCTBEHHOM ABNEHUN; OO bACHUTL OCHOBHbIE TEO-
peTu4eckne MOHATUA U HayyYuTb MOMb30BATbCA MMWU AN aHanu3a MoNUTUYECKUX SBIIEHUN U
npoueccos; cchopMmmnpoBaTb NpeacTaBneHns 06 OCHOBHbLIX NYTAX HEMNOCPEACTBEHHONO y4acTus
B NMOSIUTMYECKON XN3HWU, HEOOXOAMMBIX ANSA 3TOr0 HaBblKax U YMEHUSIX; NOMOYb CTyaeHTam Mo-
HATb CINOXHblE NONNTUYECKNE ABMEHMS M MPOLIECCHI, NPOUCXOASLLME B YCOBMAX Npeobpa3oBa-
Hus Poccun; nccnenoBaTth OCTPble 0OLLECTBEHHbLIE BOMPOCHI MONMMTUYECKON BNacTW, NONUTUYe-
CKOW CUCTEMbI, NOSIMTUYECKMNX PEXMMOB, YCNOBUS PYHKLMOHNMPOBAHMSA N Pa3BUTUS LEMOKpaTU-
4YeCcKOoro MonMTUYECKOro npouecca; chopMMpoBaTh aKTUBHYHO XM3HEHHYIO U TPaXXaaHCKyH Mno-
31UMI0, LLEHHOCTHLIE OpMEHTaUMN, B TOM Ynucne u npodeccmoHanbHble.

MecTo yyebHOM AncunMnnuHbl B cTpykType OOIT:

OucumnnmHa nonuMTonorma OTHOCUTCS K FyMaHUTapHOMY, coumaribHOMy W 3KOHOMWYECKOMY
umkny OOl «Pagnodusmka». OHa npu3BaHa NOMOYb B OBflAaAEHUN HaBblKaMy MOANTONOrMYe-
CKOro aHanusa coumanbHOW peanbHOCTU, coumnansbHOro obLieHus n noBegeHns. 3To NOMOXeT
MO040MY CneumannucTy agekBaTHO OPUEHTMPOBATLCS B CMOXHbBIX U MPOTUBOPEYNBbLIX O0LLEeCT-
BEHHO-MONIMTMYECKMX NMpoLieccax, 0CO3HAHHO U CaMOCTOSATENbHO HanaxmeBaTtb 3(pdeKkTnBHoE 1
B3aMMOBbIFOAHOE B3aMMOAEWNCTBME C APYIMMWU FOAbMUW, KonneraMmyv HadanbHUKamMu u nogym-
HEeHHbIMWN B COOTBETCTBYIOLLNX hopMaXx.

OucumnnnuHa BXoguT B ryMaHUTapHbIA, COLManbHbIA U AKOHOMUYECKUIA LK. [na n3yydeHunsa co-
LMONorMn ctyaeHTaMm Heobxoaumbl 3HaHME 6a30BbIX NOHATUMI KypcoB LWKOmbl «O6LecTBO3Ha-
Hue» n Nctopmmn OTevectBa. Onupasicb Ha 3HaHUS, NOMNYYEHHbIE B Kypce LLKOMbHOro npegmMeTa
«ObuwecTBo3HaHME». 3HAHUA U YMEHUS, NOSTlyYeHHble MPU U3YYEHUN OAHHOW AUCLMMINHDBI
AOIMKHBI cnocobcTBoBaTh Bonee ycrnewHomMy OCBOEHUIO coLmMonornm, punococun, npasosese-
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Husi. COBMECTHO C MCTOpMeIZ, COLMONOrMen, SKOHOMMKOWM, NMCUXONOrMen n negarormkon rnosiMTo-
Jlorma npu3BaHa oka3aTb BJIMAHNE Ha BCECTOPOHHEE pa3BUTUE JNIMYHOCTU CTyAEeHTa.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Mporpamma yyebHoOn AncumniuHel «llonutonorns» OpueHTUpoBaHa Ha U3yyYeHwe crnegyroLmnx
BOMPOCOB: 0OBLEKT U NpeaMeT NONUTUYECKON HayKn, B3aMMOCBA3b TEOPETUYECKOro U NpuKnaa-
HOro acnekToB B UCCnegoBaHWM COBPEMEHHOW MOMNUTUKK; obLiass MeToaonorms nNonMTUYECKom
HayKun, OCHOBHblE KOHLeNnTyarnbHble NOAXoAdbl K UccnegoBaHUO MOMUTUYECKOro npouecca; Muc-
TOpUYecKne mModenu norMTUYEeCcKOW opraHu3auum obuectBa U (PopMbl MOMUTUYECKUX Npea-
CTaBrieHun; npupoaa U TUNOJSOrMsa CyBBHLEKTOB NOSIUTUYECKUMX OTHOLUEHWW, ponieBble (PyHKUMUK
YY4aCTHMKOB NOJSIMTUYECKOTO Mnpouecca Kak 06bekT nccrnefoBaHUs; MHCTUTYLIMOHANbHbIE U opra-
HU3aUWOHHbIE, CTPYKTYPHbIE N (DYHKLUNOHANbHbIE aCneKT NofMTUYECKOro npouecca; COLUNOKYIb-
TYPHbIA NOAXOA K aHanuay nonmMTU4ecknx siBfeHnn; ceoeobpasne nofiMTUYecKoro onbita cTpaH
N HapoOOB W ero WMHTepnpeTauus B NOSIMTONOMMK; NONUTUYECKOE pa3BUTUE U NonuTUYeckas
MOAEpPHM3aLUUs; TEXHOMOrMYecKne acnekTbl opraHmM3aumm NoIMTUYECKON >XMU3HW; reononunTuka
N MeXayHapogHble NONMMTUYECKME OTHOLLEHWS.

dopMa NPOMeXYyTOYHOMW aTTecTauumn: 3a4éT

Koabl chopmupyembix (cpopmupoBaHHbIX) komneTeHumn: OK-3, OK-5,0K-9, OK-11

B1.B.O1.2 lNpaBoBeaneHue

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Lenbto gucumnnuubl «lMNpaBoBegeHne» 4BNAETCA: WU3yYeHUe MepBUYHbIX OCHOB W npea-
cTaBneHun o6 OCHOBHbLIX KaTeropusix npasa; OEeWCTBYHOLLEN CUCTEMbI HOPM, MpaBwusl No pas-
NNYHBIM OTPacnaM 3HaHWIN, 3aKOHOB, MHBIX NPABOBLIX MCTOYHUKOB.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnnuHa «lpaBoBeaeHne» SBASETCS YacTbio NYMaHUTapHOro, COUManbHOro U 3KOHOMUYe-
ckoro uukna (6nok b.1) AgucuMnAMH NOLrOTOBKM CTYLEHTOB MO HanpasBfieHMIO MOArOTOBKM
011800 «Pagnodunsmka». OCHOBHbIE MOMNOXEHNA OUCLMNNUHBI AOTKHbI ObITb NCMOSIb30BaHbI B
AarnbHeunweM nNpu n3yvyeHnn cnegyrowmx QUCUUNInH: KynbTyposiorusi, coumonorus — 6asosas u
BapuaTMBHas YaCTb N'yMaHUTaApHOro, CoumanbHOro 1 aKoHoMmM4eckoro uukna (6nok b.1).

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

CopepxaHue AUCUMNNUHBLI OXBaTbiBaeT KPyr BOMPOCOB, CBSA3aHHbIX C MW3y4YeHWem cre-
ayowmx pasgenos: ocygapctBo u npaso. Ux ponb B xM3HM obuectBa. Hopma npaBa u
HOpMaTUBHO-NpaBoBble akTbl. OCHOBHbIE MPaBOBble CUCTEMbI COBPEMEHHOCTU. MexayHa-
pogHoe npaBo Kak ocobasd cuctema npasa. VICTOYHWKM POCCUMUCKOro npasa. 3akoH M noasa-
KOHHble akTbl. Cuctema poccunckoro npasa. OTpacnu npaea. [NpaBoHapylwleHne n opunanye-
CKasi OTBETCTBEHHOCTb. 3Ha4YeHNe 3aKOHHOCTWU U NMpaBomnopsiika B COBpeMeHHOM obulecTse.
MpaBoBoe rocygapctBo. KoHcTuTyuus Poccuinckon degepaumm - OCHOBHOW 3aKOH rocyaapcT-
Ba. OcobeHHOCTM (hbepepaTmBHOro yctpomctea Poccun. Cuctema opraHoB rocygapCTBEHHOWN
Bnactn B Poccunckon degepaunn. [MOHATUE TpaXgaHCKOro MNpaBOOTHOWEHUS. Pusmyeckme
n opuandeckme nuua. [NpaBo cobcTBeHHoCTU. Ob6A3aTtenbcTBa B rpaXdaHCKOM MpaBe U
OTBETCTBEHHOCTb 3a WX HapyweHue. HacnegcrBeHHoe npaso. bpayHo-ceMeinHble OTHOLUe-
HUs. B3anmHble npaBa n obs3aHHOCTM cynpyroB, poautenen n geten. OTBETCTBEHHOCTb MO
cemenHomy npasy. TpyaoBon goroBop (KOHTpakT). TpyaoBast AMCUUNINHA U OTBETCTBEHHOCTb
3a ee HapyweHne. AOMUHUCTPaTUBHbIE MPaBOHApPYLUEHUS U agMUHUCTpPaTUBHAas OTBETCTBEH-
HoCTb. lMoHATME npecTynneHna. YronoBHass OTBETCTBEHHOCTb 3a COBEpPLUEHMNE NPECTYNEeHUN.
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Qkonornyeckoe npaso. OcobeHHoCcTH npaBoBOro perynmpoBaHnA 6y,1:|,yUJ,e|7| I'IpOC*)eCCI/IOHaJ'Ib-
HOWN OEeATEeNbHOCTW. npaBOBbIe OCHOBbI 3allunThbl rocy,u,apCTBeHHon TanHbl. 3akoHogaTesbHble
N HOPMaTUBHO-MpPaBOBblE aKTbl B obnactn sawuTbl I/IH(*)OpMaLI,I/II/I " Focyﬂ,apCTBeHHOIZ TaWHbI.

dopMa NPOMEXYTOYHOM aTTecTauumn 3a4éT

Koabl chopmupyembix (cpopmmupoBaHHbIxX) komneTeHumun OK-3, OK-5, OK-9, OK-11,0K-18

B1.B.0.3 lNcuxonorus

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:
Llensto ancumnnuuel «lcmxonormus» asngetca: opMnpoBaHue y CTyQeHTOB 3HaHUS TeopeTu-
YECKMX OCHOB MCUXOSTIOrMYECKON HayKM.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnnuHa «lNcmnxonormns» aBnseTca YacTblo r'yMaHUTapHOro, CoLUManbHOro U 3KOHOMUYECKO-
ro uukna (6nok b.1) ancumnnuH NOLAroTOBKM CTYAEHTOB NO HanpasrieHuto nogrotosku 011800
«Pagnodumsunkay.

OCHOBHbIE NOMOXEHUSA OUCUUNITMHBI A0JTKHbBI ObITh MCNOSb30BaHbI B AarbHeNLWeM Npu nayde-
HUKW cneayrLwmx QUCLUNIIMH: COLMONOrisa, NpaBoBeaeHME.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

CopepxaHue ANCUMNAUHBI OXBaTblBaeT KPYr BOMPOCOB, CBSA3AHHbLIX C U3Yy4YeHUEM cre-
AYOLWNX pa3genos:

Mcuxonornsa: npeameT, 06bEKT U MeToabl ncuxonormn. MecTo NCMxXonorMm B CUCTEME Hayk.
NcTopus pasBuUTUS MNCUXOSNOrMYECKOro 3HaHMUS M OCHOBHbIE HamnpaBfieHUA B MCUXOSIOTMUMN.
NHauBua, NMYHOCTb, CyOBbEKT, nHaMBUAyanbHoOCTb. Ncuxmnka n opraHmam. lNcuxuka, noBegeHne
n nesatenbHoCcTb. OCHOBHbIE (PYHKLUUM NCUXUKN. PasBuTme NCUXUKM B Npouecce oHToreHesa u
dunoreHesa. Mosr n ncuxuka. CTpykTypa ncuxmkn. CooTHOLWEHMe co3HaHuAa u beccosHaTernb-
Horo. OCHOBHble ncuxudeckne npouecchl. CTpyKTypa Co3HaHus. [lo3HaBaTenbHble npouec-
cbl. OwyuweHune. BocnpusaTtue. lNMpencraeneHne. BoobpaxeHue. MbllwneHe W UHTENNEKT.
TBopyecTBO. BHUMaHne. MHemuyeckme npoueccbl. AMounM U YyBcTBa. [lcnxudeckas peryns-
ums nosedeHns un geatenbHocTn. ObweHne n pedb. [lcuxonorns NMYHOCTU. MeXIMYHOCTHbIE
oTHoweHus. [Ncnxonornsa manbix rpynn. Mexrpynnosble OTHOLLEHUSA U B3aUMOAENCTBUS.

Popma NPOMEXYyTOHYHON aTTeCTaLmmn: 3a4€T
Koabl hopmMupyembix (chopMUpoBaHHbIX) KOMMETEHLUN:
OK-2, OK-3, OK-5, OK-6, OK-9, OK-11
B1.B.0[0.4 lNeparoruka
Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:
Lenbto auncumnnuubl «lMegarornkay asnsetcs: opMUpOBaHUE Yy CTYLEHTOB 3HAHUS TeopeTu-

YeCKMX OCHOB negarornyeckomn HaYyKWu.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:
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OucumnnnuHa «lMegarorvka» SBRASETCA YacTbio N'YMaHUTapHOro, CoLmanbHOro U 9KOHOMUYECKOro
umkna (6nok b.1) AncUMNNWH NOArOTOBKM CTYAEHTOB MO HanpasneHuto nogrotosku 011800
«Pagnodumsnkay.

OCHOBHbIE NOMOXEHUSA OUCUUNIIUHBI A0JTKHbBI ObITh MCNOSb30BaHbI B AarbHeNLWeM Npu nay4de-
HUKM cneayrLwmx QUCUUNIIMH: COLMONOrisa, NpaBoBeeHne, MeToamka OBydYeHUs OU3nKu.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

CopepxaHue ANCUMNAWHBI OXBaTbliBaeT KPYr BOMPOCOB, CBA3aHHbIX C WU3y4yeHUEeM cre-
AYOLWNX pa3genos:

Meparoruka: o6bekT, npeameT, 3agadn. OyHKumK, metoabl negarornkn. OCHOBHbIE KaTeropum
neparorvku: obpasoBaHue, BocnuMTaHue, obydveHwe, neparorndeckas AeaTerflbHOCTb, neaa-
rormyeckoe B3anMMOAENCTBUE, Nefarormyeckas TexHonorus, negarormdeckas 3agada. Obpaso-
BaHUWe Kak oblievenoBeyveckas LLeHHOCTb. Obpa3oBaHue Kak COLMOKYNbTYPHbIA (DEHOMEH 1 ne-
parorndeckun npouecc. ObpasoBaTenbHas cuctema Poccun. Llenn, cogepxaHue, CTpykTypa
HenpepbIiBHOro obpasoBaHus, egMHCTBO obpasoBaHus U camoobpasoBaHusl. [legarornyeckun
npouecc. ObpasoBaTenbHasi, BocnutaTesnibHaa 1 passusarowas gyHkunm obyveHus. Bocnuta-
HWe B neparormdyeckoM npouecce. Obwme popmMbl opraHmsauum y4yebHon [esATenbHOCTW.
YpoK, nekuusi, CEMUHapcKne, npaktuyeckme u nabopaTopHble 3aHATUA, AUCMYT, KOHMEepeH-
UMs, 3a4eT, 9k3aMeH, hakynbTaTuBHbIE 3aHATUA, KOHCyNbTaunsa. MeTogbl, npuemsl, cpeacTea
opraHuMsauun 1 ynpaeneHus negarornyeckmm npoueccomM. Cembs Kak CyObekT negarormyecko-
ro B3aMMOLENCTBUSA U COLMOKYNbTYpHas cpefa BOCNUTaHMS U pasBUTUS JIMMHOCTU. Ynpasne-
Hne obpasoBaTesfibHbIMM CUCTEMAMMU.

dopMa NPOMEeXYyTOYHOMW aTTecTauumn: 3a4éT

Koabl hopmupyembix (cpopmupoBaHHbIx) komneTeHummn: OK-1, OK-5, OK-9, OK-11

B1.B.O1.5 Pycckuu A3bIK U KynbTypa peyu

Llenu n 3agayum yue6HOM AUCLUNIIUHDI.

Llenb n3ydeHus kypca «Pyccknin a3blk 1 KynbTypa pedn» — popMupoBaHue fNNYHOCTW, Bria-
aewouwen TeopeTMYeCKUMM 3HaHUSIMU O CTPYKTYpe PYCCKOro si3blka M OCOBEHHOCTSIX ero goyHK-
LUMOHMPOBaHNA, obnagarolwen YCTOMYMBBLIMU HaBblKaMU MOPOXAEHUS BbIiCKa3blBaHUsSI B COOT-
BETCTBMM C KOMMYHWUKATUBHbIM, HOPMATMBHbIM U 3TMYECKMM acnekTaMyn KynbTypbl peydn, TO
€CTb CNOCOBOHOM K peanu3aumm B pe4eBon OeATENbHOCTN CBOEro NIMYHOCTHOrO noTeHuunana.

B cBs3u ¢ aTMm yyebHaa aucumnnuHa «Pycckni a3blk U KynbTypa pedny AOofKHa pelwaTb crne-
AylLwme 3agayn: No3HakoMUTb C CUCTEMOM HOPM PYCCKOro NntepaTypHOro A3blka Ha ooHeTU-
4YeCKOM, fneKcu4eckom, cnosoobpasoBaTeribHOM, rpaMmaTU4ecKOM YpPOBHE; AaTb TeopeTuye-
CKMe 3HaHuMs B 0b6nactm HOPMaTUBHOIMO W LeNeHanpaBreHHOro ynoTpebneHnsa s3bIKOBbIX
CpeacTB B AEMNOBOM M HAy4YHOM 0OLLeHUn; chopMUPOBaTL NpakTUYECKMe HaBblKU U YMEHUS B
obnactu cocTtaBneHna W NpoAyUMpPOBaHUSA PasfnU4YHbIX TUMOB TEKCTOB, NpefoTBpaLleHus u
KOPPEKTUPOBKN BO3MOXHbIX SA3bIKOBbLIX U peyeBbiX OWMOOK, aganTaumm TEKCTOB ANA YCTHOro
UM MUCbMEHHOIO U3NOXEHNS; COPMUPOBaTL YMEHNSA, Pa3BUTb HaBbIkM OBLLEHNA B pasnny-
HbIX CUTyaumax odieHns; coopMmnpoBaTb Yy CTYOEHTOB CO3HaTeNbHOE OTHOLLUEHME K CBOEN U
YY>XOWN YCTHOW U NMUCbMEHHON peyn Ha OCHOBE U3YYEHUS €€ KOMMYHUKATUBHbIX Ka4ecTB.

MecTo yyebHOM AancunnnuHbl B cTpykType OOIT:

HOucumnnuHa «Pycckuii A3blk U KynbTypa pedn» BXOAUT B COCTaB BapMaTMBHOW YacTu rymaHu-
TapHoro, coumanbHOro n akoHomuyeckoro unkna OOl 6akanaBpuaTta no HanpasneHWo NOAro-
ToBkn 011800 «Pagnodumsmkar.
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KpaTkoe coaepxaHue (AuaakTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

1. OcHOBHble NOHATUSA KynbTypbl peyn. KynbTypa peym Kak HaydHo-yvyebHas aucuunivHa.
A3bIK N peyb. A3blk Kak 3HakoBas cuctema. OyHkuMn a3blka. COOTHOLLEHUE MOHATUN A3bIK U
peyb: B3aMMOOOYCMOBNEHHOCTb U B3aUMOBIUSHNE. HA3bIKOBblIE eAVHULbI U YPOBHU S3bIKOBOW
cuctemMbl. Peub kak popma peanusaumm asbika. [pobnembl KynbTypbl KOMMYHUKaLMK: acuM-
MeTPUS Mexay KynbTypon OBLeHUs U KynbTypon pedun. Tunbl pedeBOn KynbTypbl HOCUTENEWn
A3blka: ANUTapHbIA, CcpedHe-nuMTepaTypHbIA, NMTepaTypHO-pPa3roBOpPHLIM,  (hamMunbsapHo-
pas3roBopHbIN. PopMbl peyn: cneumdurka yCTHON U MUCbMEHHOM peydn, KnacCUUKaunoHHbIE
NPU3HaKKW, XapakTepHble YepTbl, A3bIKOBblE OCOOEHHOCTM.

2. AsbikoBasd HopMa. [JUHAMWYHOCTb pPa3BUTUSA A3blka U U3MEHYMBOCTb HOPM. Tunbl HOpM (Op-
doannyeckune, nekcuveckne, rpammaTudeckue, opdorpaduyeckme, NyHKTyaumoHHble 1 ap.).
Tunbl HOPMaTMBHLIX CrnoBapen M NPUHUMMbLI paboTbl € HUMW. 3HAYUMOCTb HOPMATMBHOIO ac-
nekrta ans pedeBon kKoMMyHukaumm. CoBpeMeHHOe peyeBoe NpocTpaHcTBO. Hopma u guckypc,
HopMa K y3yc. Pa3sroBopHasi pedb 1 HopMa. ACUMMETPUS MeXOY Pa3roBOPHOM peyblo U nute-
paTypHON HOpMOW B cdhepe peyeBOn KOMMYHUKaLUN.

3.Ctunnctuka. OyHKUMOHAmNbHbIE CTUNM COBPEMEHHONO PYCCKOro sA3blka. Baavmopencrteue
PYHKUMOHANbHbLIX CTUNEen. Xapaktepuctmka ctunen: cdepa (QyHKUMOHUPOBAHUS; NeKcuye-
Ckue, crnoBoobpasoBaTeribHble, MOPGOOrMyeckne, CUHTaAKCUYeckne OCOBEHHOCTU; >KaHpbl,
0CcobeHHOCTUN opraHudaummn TekctoB. Cneynduka UCnonb30BaHNSA 351EMEHTOB PasfnyHbIX S3bl-
KOBbIX YPOBHEW B Hay4yHOM peyn. PasroBopHas peyb B cucteme oyHKUMOHANbHbIX pa3HOBUAHO-
CTEN PYCCKOro nutepaTypHOro A3blka. YcnoBnsa yHKLUMOHUPOBAHUS Pa3roBOPHOM peyu, posib
BHEA3bIKOBbIX (0aKTOPOB.

4. Putopuka un genoson a3blk. OcobeHHOCTN yCcTHOW nybnuyHon peyn. OpaTop 1 ero ayguTo-
pusi. OCHOBHblE BUAbI apryMeHToB. lNogrotoBka peyun: BblI6Op TeMbI, LeNb peyn, Nouck marte-
puana, Ha4ano, pasBepTbiBaHWEe U 3aBeplleHne peyn. PeyeBble TakTUKU B pe4eBON KOMMY-
HuKaumn. opmbl YCTHOrO AerioBoro obuieHnsi. PeyeBoe maHunynmpoBaHue. PeveBon 3TUKET.
Cneumdmka pycckoro peyeBoro aTukeTa: TaKTUYHOCTb, NpeaynpeanTenbHOCTb, OTKPOBEHHOCTD,
TONEepPaHTHOCTb, y4acTue. TexHuka peanumsaumm 3TUKETHbIX (oopM: npuBeTcTBue (obpalleHune),
3aBs3Kka, pasBuTue, KynbMuHaumd, passsaska. Ob6cTaHoBKa OBLEHUS U 3TUKETHbIE (POpMYIbI.
Bugbl nncbMeHHOW AenoBon KOMMyHuKaumn. OpraHusaunoHHO-pacrnopsanTenbHas AOKyMeH-
Taumsa Kak pasHOBWOHOCTb NMUCbMEHHOW OerioBOM peudn. HA3bikoBble hopMyIibl opuumanbHbIX
AOKYMEHTOB. A3bIK M CTUMNb pacrnopsanTeNibHbIX LJOKYMEHTOB, KOMMEPYECKOW KOpPECNOHAEH-
UMU, NHCTPYKTUBHO-METOONYECKUX AOKYMEHTOB.

dopMa NPOMEXYTOYHOMW aTTecTauumn: 3a4éT

Koabl chopmupyembix (cpopmupoBaHHbIx) komneTeHumn: OK-1, OK-2, OK-3, OK-6, OK-9,
OK-12

B1.B.AB.1.1 KynbTypa ob6weHus

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenb npenogaBaHust ANCUNNANHBLI COCTOUT B (hOPMUPOBAHUN HABLIKOB MCUXONOrMYEeCKn rpa-
MOTHOro genoBoro obuweHus. K 3agadam, npy noMOLLM KOTOPLIX AOCTUraeTCsa yKkasaHHas Lenb,
OTHOCATCS: (POPMUPOBAHUE Y CTYAEHTOB OCHOB MCUXOMOMMYECKOro MbILLTEHNSA N HABbIKOB
NPaKTU4YECKOro NPUMEHEHUS NOSTy4YEeHHbIX 3HAHUIN B chepe 0bLLeHns, camoperynaumm npu pe-
LEHUN KOHKPETHBIX KOMMYHMKaTMBHbIX Npobriem.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:
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OucumnnnmHa OTHOCUTCA K LMKNY ANCUMNNH «'yMaHUTapHbIn, coumanbHbid 1 SKOHOMUYECKNIAY
n siBnsieTcsa Kypcom no Bblbopy. Beibop ocywectengeTca mexay aucuunnmHamm « OCHOBbI pe-
4yeBoro Bosgencteusa» n «KynbTypa obeHus».

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3aveT

Koabl chopmupyembix (cpopmupoBaHHbIx) komneTeHuun: OK-1, OK-2, OK-3, OK-5, OK-9,
OK-11, OK-12, OK-13

B1.B.1B.1.2 OcHoOBbI pe4yeBOro BO3aencTBuUA

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenb nayyeHnsa yyebHOM OUCUUNIIMHBI — O3HAKOMIIEHUE CTYAEHTOB C HayarbHbIMW MOSIOXe-
HUAMW TEOPUM U MPAKTUKM KOMMYHUKALUKU, KyNbTypbl YCTHOMO U MMCbMEHHOro obLeHuns, gop-
MUPOBaHNE OCHOBHbIX FNIMHIBUCTUYECKNX U pedeBeYecKMX 3HAHUW O HOpMax nmMTepaTypHOro
A3blKa, NpaBunax NoOCTPoOeHUst TeKCTa, 0COBEHHOCTAX PYHKLMOHAMNBbHbLIX CTUNEN, STUKETHbIX pe-
YeBbIX HOpMaXx.

OcHOBHbIMM 3aga4amMu y4ebHON OUCUMMNNHBI SABASOTCS:

1) cchopmupoBaTth y ByayLmx cneymannctoB npeacrtaBrieHne 06 OCHOBHbIX HOpPMaXx PyCcCKOro
peyeBoOro aTMKeTa 1 KynbTypbl PYCCKOM peyn;

2) cchopMupoBaTb CPEaHUIN TUM PeYeBON KyNbTYpbl IMHHOCTY;

3) pasBuUTb KOMMYHUKaATUBHbIE CMOCOOHOCTKU, CHOPMMUPOBATL MCUXOSTIOMYECKYHD TOTOBHOCTb
ahPEKTUBHO B3aUMOAENCTBOBATL C MAPTHEPOM MO OBLEHMIO B pa3HbiX CUTyauusax obLieHus,
cobntogaTb 3aKoHbl 3EEKTUBHOIO OOLLEHNS;

4) cchopmMmpoBaTh Hay4YHbI CTUSTb PeYN CTYOEHTa;

5) pa3BuTb UHTEpecC Kk 6onee rnybokoMy U3y4eHU0 POAHOMO A3blka, BHUMaHWE K KyrnbType pyc-
CKOW peuu;

6) chopmmpoBaTh y CTyAEHTOB CMOCOBHOCTb NPpaBUSTIbHO OPOPMAATE pesynbTaTbl MbICIUTEMb-
HOW O0eATEeNbHOCTU B MUCbMEHHOW U YCTHOW peyn.

MecTo yyebHOM AncuMnnuHbl B cTpykType OOI:

YyebHasa gucumnnmHa « OCHOBbI peyYeBOro BO34encTBUA» OTHOCUTCS K LUMKY AncuUmninH «ly-
MaHUTapPHbIN, coLMnarbHbIN U SKOHOMUYECKUINY» U SBIISIETCA KypCcoM No BbIbopy. Beibop ocyLue-
cTBngeTca Mexay aucuunnmHamm « OCHOBbI pedeBoro Bo3gencTemsa» N «Kynbtypa obLieHnsay.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

dyHKUMKM peyeBoro atukeTa. Bolibop ageksaTtHoM dopMbl obpalleHnsi, TPyAHOCTU Bbibopa 06-
paweHuns B pycckoMm a3blke. CobniogeHne KoOMMyHUKaTUBHBIX Taby M umnepaTtusBoB. loaaep-
XaHue gobpoxenaTesibHOro KOHTakTa B OOLEeHMW, HEKaTEroOpUYHOCTb. AKLEHTMPOBaHME MO3u-
TMBa obLeHnda. ITukeT TenedOoHHOro pasroBopa. ATUKET HeBepbanbHOro odLeHns: AncTaH-
ums obLleHns, pacnosioXXeHne OTHOCUTENbHO cobecefHuKa, OBWKEHME B npouecce obLleHns,
YPOBEHb MPOMKOCTU OOLLEHUS, B3rNsad, MUMUKA, XECTUKYNAUMS, (PU3NYECKMN KOHTaKT npu o6-
LLeHnn, No3bl, OCaHKa, noxogka, nocagka, MaHunynsaumnsa ¢ npegmetamu. OCHOBHble npasuna
obweHna B konnektnee. CnyxebHbin aTukeT. OCHOBHbIE NpaBua genosoro obueHusd. lNpo-
unakTMka u yperynupoBaHue KOHSIMKTOB C Konsieramu, NOAYUMHEHHBIMU U PYKOBOACTBOM.
PedeBon aTUKeT B AOKyMeHTe. A3blkoBble hopMysbl obmLmnanbHbIX JOKYMEHTOB. N3 ncrtopum
putopukn. Putopuka B Poccun. MNoHAaTHe Ny6nmMyHoOn peyun. YCTHbIN TEKCT U MUCbMEHHbIN TEKCT,
nx ocobeHHoctTn. Opatop u ero ayautopusi. OcHoBHble TpeboBaHusA K nybnuyHon peyun. Cno-
BecHoe odpopmneHne nybnuyHoro BeicTynneHms. OcobeHHocTn ybexaatowero BblCTYNNEHUS:
uenb, bopma, CTpykTypa, peyveBoe odopmrieHme. OcobeHHOCTN pasBriekaTenbHOMW peyn: pas-
HOBUAHOCTH, Uenb, opma, cepa ynotpebneHms. OcobeHHOCTN MHPOPMALMOHHOIO BbICTYM-
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neHusi: uenb, dopma, CTpykTypa, OCOBEeHHOCTM ucrnonHeHnsi. OCoBEeHHOCTM MPOTOKONbHO-
3TMKETHOW peun: uenb, dopma, cepa ynotpebneHus, npasumna nocTpoeHus. Tesauc u apry-
MeHTbl. OCHOBHbIE BUAbI apryMEHTOB.

Y6eantenbHoCcTb aprymeHToB. Npasuna aprymeHtauun. Cnocobbl aprymeHTtauun. NMomexu
BOCNPUATUIO aprymeHTaumun. Mpasuna adeKTUBHON apryMeHTauum.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (cpopmupoBaHHbIx) komneTeHuun: OK-1, OK-2, OK-3, OK-5, OK-9,
OK-11, OK-12, OK-13

B1.B.[1B.2.1 PbIHOK LleHHbIX 6ymar

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

[aHHas gucumnnmHa nmeet uenb NoAroToBUTb KBaNMAUUMPOBAHHbLIX CNeumnanumucToB, KOTopble
pa3bupaloTcs B TEHAEHUMAX Pa3BUTUA pbIHKa LIEeHHbIX Oymar. [pn aToM peluatoTca cnegyrowme
3agjauu:

-yCBOEHWNE OCHOBHbIX MOHATUN PbIHKA LIeHHbIX Oymar;

-NMOHUMaHNE CoAEpPKaHUS U CTPYKTYpPbl PbiHKA LIEeHHbIX Bymar;

-BbISICHEHNE OCHOBHbIX HanpaBSieHWU Pa3BUTUS PbiHKa LIEHHbIX Bymar.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

YyebHasa gucumnnmHa «PbIHOK LEHHbIX ByMar» OTHOCUTCS K LMKIY AUCumniunH «'ymaHuTtap-
HbIW, coLuMnarnbHbIN U SKOHOMUYECKMIA» N ABASIETCSA KypCOM Mo Bbibopy. Beibop ocyliectBnsieTcs
Mexay ancumnnnHamm «PbIHOK LieHHbIX Bymar» 1 « OCHOBbI MapKeTUHray.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

PbIHOK LieHHbIX Bymar, ero npegMmeT, PyHKUMM n metoabl. IcTopnsi BOSHUKHOBEHUS N pa3BUTUSA
pblHKa LeHHbIX 6ymar. Akumun, obnuraumm, nx cogepxxaHue n Buabl. [ocygapCTBEHHbIE LeHHble
bymarn. MponsBoaHble LeHHble Bymarn. PMHaHCOBbIE UHCTPYMEHTbI. MexayHapoaHble LeHHble
bymarn. OCHOBHOe cofepXaHune pbliHKa LeHHbIX Bymar, ero cTpyktypa. CyObekTbl pblHKa LeH-
HbIX 6ymar. bpokepbl 1 gnnepsbl. MNepBUYHBIN PbIHOK LIeHHbIX 6ymar. BTOPUYHBIA PLIHOK LIEeHHbIX
oymar. JIuctuHr Ha cboHgoBon Bupxke. MexaHnam opraHmsauumn Gupxeson Toprosnn. Caenku
Ha poHpoBon Bupxe. doHOoBblIE BUpPX)eBble MHAEKCHI. CYyLLHOCTb perynMpoBaHus pbiHKa LEeH-
HbIX Oymar. OpraHusaunsi pbiHKa UeHHbIX B6ymar. MpaBoBble OCHOBbLI perynupoBaHusa pbiHKa
LEeHHbIX Bymar.

dopMa NPOMEXYTOHYHOM aTTecTaLuuun: 3a4€ErT.

Koabl hopmupyembix (chopmupoBaHHbIX) kKomneTeHumumn: OK-9, OK-12

B1.B.1B.2.2 OcHOBbI MapKeTUHra

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenbto siBNgeTcs noAroToBKa BbICOKOKBANMUMMULMPOBAHHbLIX cheunanncTos, obrnagarwmmm
3HaHNAMM, NO3BOMSOLWLNMU OPUEHTUPOBATHCA B MApPKETUHIOBOW AEATENBHOCTMU.

[ns BbINOMHEHWS LieNn CTaBATCA crnefyowmne 3agaym:

- YSICHUTb KNtoYeBbI€ MOHATUS MapKeTUHra;

- pa3bupaTtbCsa B MeTO4ax MapKeTUHIOBOW OeATESNTbHOCTY;
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- 3HaTb OCHOBHbI€ BU/bl MAPKETUHIOBLIX NCCMNEeN0BaHNIA;
- pa3bupaTbCs B 4eATENBHOCTU MapKETUHIOBOM CITyObl.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

YyebHasa gucumnnuHa « OCHOBbI MapKeTUHra» OTHOCUTCS K LIMKITY ANCUUNIIMH «['yMaHUTapHbIN,
coumnanbHbIA U 9KOHOMUYECKUNY U ABNSIETCS KypcoM Mo Bblbopy. Beibop ocyulecTensieTcs me-
Xoy ancumnnmHammn « PbIHOK LieHHbIX Bymar» n « OCHOBbLI MapKeTUHIray.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

CywHocTb 1 uenn mapkeTuHra. OCHOBHbIE (PYHKLMW, 3a4a4vv U NPUHLKUNLI MapkeTuHra. OCHoB-
Hble 3fIEMEHTbl MapKeTuHra. Bo3HUKHOBEHME N pa3BUTME MapKeTUHra. Buabl MapkeTUHroBbIX
nccnegoBaHun. Metoabl MapKeTUHIOBLIX UccregoBaHui. MNpouecc NpoekTUpoBaHNA MapKeTUH-
roBbIX uccnegoBaHuin. [loTpedbutenn n dakTopbl, BAUSKOWME Ha NoBedeHWe noTpebutenen.
Knaccudukauus ToBapoB. ATanbl XXNM3HEHHOTO LMKNa ToBapa. [NoTtpebutensckmue cBoncTBa To-
Bapa. [lNpouecc nokynku. Peakumsi Ha nokynky. Cuctema u knaccudpukauma ueH. Paktopsl,
BNusOLME Ha ypoBeHb LeH. CTpaTerndyeckue noaxoabl K LeHoobpasoBaHuo. MeTobl LLeHO06-
pasoBaHus. MMoHsaTME cObiTa U COLITOBON NOANTUKN oMpMbI. DTanbl cObITOBON nonutukn. Ctpa-
Ternst cbbita. CTumynupoBaHue cbbita. Peknama: uenu, 3agayn n tpeboBaHus K peknamHou
pestenbHocTU. CpeactBa peknambl. 3agadn peknamogartens. PeknamHoe areHTCTBO M €ero
porib B pekrnamMHon geatenbHocTU. MapkeTuHr Ha dupme. CTpykTypa MapkeTuHra. MapkeTuH-
rosble cnyxo6bl U nx pyHkumMn. OpraHmsaumnsa MapkeTUHroBon crnyxobl. MexayHapoaHbI MapKe-
TUHI, €ro CywHoCTb U ocobeHHocTn. CTpaTernm Bbixoga Ha BHeLWHWE pbiHKW. MexayHapoaHas
MapkeTuHroeas nHdopMaunoHHasa cMctema.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (chopmupoBaHHbIX) kKomneteHummn: OK-9, OK-12

B1.B.AB.3.1 KynbTtyponorus

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Lens nzydeHus: yaeOHON AUCITUIUIMHBI — O3HAKOMUTH CTYIACHTOB C BAXHEUIITUMHU aCMEKTaMH, TIOHATHS-
MH, METOJMKAMH KYJIbTYpPOJIOTHH.

OcHOBHbIMM 3aga4amMu y4ebHON OUCUMMNNHBI SABASOTCS:

1) 3HakOMCTBO € NpoB6IEMATUKON U HAYYHBIM UHCTPYMEHTapUEM KYNbTYypPOsoru;

2) n3y4yeHne OCHOBHbIX METOOUK U3YYEHUS KYNbTYpbl;

3) OCMbICfieHMe pPonn KynbTYpOSIOrM4eCcKoro 3HaHust B oOpMUPOBaHNN COBPEMEHHbIX rYMaHW-
TapHbIX NpeacTaBneHn 0 M1pe 1 YernoBeke;

4) moJiydeHHe 3HAHHWH, CIIOCOOCTBYIONIMX MOHUMAHUIO TJIOOAIBHBIX W JIOKAJIBHBIX MPOILIECCOB MUPOBOM
KYJIbTYpHI.

MecTo yyebHOM AancunnnuHbl B cTpykType OOIT:
YyebHaa gucumnnuHa «KynbTyponornsi» OTHOCUTCH K LUUKNY AUCUMNNUH «['yMaHUTapHbIA, Co-
UmanbHbI U 3KOHOMUYECKUN» N SABMSIETCA KYpCcoM Mo BbiIbopy. BbIbop ocyliecTBnseTca mexay
ancumnnuHamm «KynbTyponorusa» n « Coumonorns».

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

KynbTypa kak noHsitve. VICTOYHMKN U METOAbl U3yYeHUs KynbTypbl. ACTOpuA KyrnbTyporormye-
CKOro 3HaHWA (OCHOBHbIE KOHLENUUK). YPOBHN N (PYHKUNKN KYNbTYpbl. TUNONOMMA KynbTyp.
KynbTypbl n obwectea. KynbTypa u s3bik. KynbTypa v nrpa. Mudonorus B kynotype. CuMBO-
NU3M KynbTypbl. AKTyanbHble NpobrieMbl COBPEMEHHOCTN.
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CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (cpopmupoBaHHbIX) komneTeHumun: OK-1, OK-2, OK-9, OK-12

B1.B.[1B.3.2 Couunonorus

Llenu n 3agayum yye6HoOM AUCLUUNIUHDbI:

Llensto gucumnnuHel «Coumonornsa» aBnseTcs: copmMupoBaTth y CTYAEHTOB CUCTEMY TEOpPETU-
Yeckmx 3HaHun o6 obuiecTBe, 3HaHME OCHOBHbIX MapagurM M HaBbIKOB aHanu3a coumanbHOn
peansHOCTH.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:
YyebHasa gucumnnmHa «Coumonorms» OTHOCUTCS K LUMKIY AUCUMNNUH «['yMaHUTapHbIN, couum-
anbHbI U 9KOHOMUYECKMI» U ABNSIETCS Kypcom no Bbl6opy. Bbibop ocyuwiecTBnseTcs mexay
ancumnnuHamm «KynbTyponorusa» n « Coumonornsy.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

CopepxaHue AUCUMNNUHBLI OXBaTbiBaeT KPyr BOMPOCOB, CBA3a@HHbIX C W3yYeHWem crie-
AyoLwunx pa3aenos:

MpepbicTOopma 1 coumnanbHO-pUIocodckme NPeanochisiki CoumMonormn Kak Haykm. Couuonoru-
yeckumn npoekT O. KoHTa. Knaccudeckune coumonorndeckue teopumn. CoBpeMeHHble COLMosoru-
Yyeckme Teopun. Pycckas couunonornyeckasa mbicib. ObLWecTBO 1 coumanbHble UHCTUTYTbI, MU-
poBasi cuctemMa u npoueccsl rnodanusaumn. CoumanbHble rpynnbl U o6wHOCTU. Buabl 06LHO-
cten. OBWHOCTb M NUYHOCTb. Manble rpynnbl 1 KonnektTuebl. CounanbHas opraHmsauns. Couu-
anbHble ABwxkeHus. CounanbHoe HepaBeHCTBO, CTpaTUdUKaumna n couymanbHass MOOUNBHOCTb.
MoHaTne coumansHoro cratyca. CoumanbHOe B3aMMOAEWNCTBME M CouMarnbHble OTHOLUEHMS.
Ob6LwecTBEeHHOE MHEHME KaK MHCTUTYT rpaxgaHckoro obuiectsa. KynbTypa Kak daktop couu-
anbHbIX M3MEHeHun. B3anmopenctBme 3KOHOMWKW, couManbHbIX OTHOLIEHUA W KyNbTypbl.
JInyHoCTb Kak coumanbHbin TUN. CoumanbHbIM  KOHTPOMb U AeBuaums. JINYHOCTL Kak ges-
TenbHbI cyObekT. CoumanbHble naMeHeHus. CouumanbHble peBoniouMn n pedopmbl. KoH-
uenumsa coumanbHoro nporpecca. ®opmmposaHne mmposoun cuctemsl. Mecto Poccun B Mmnpo-
BOM coobLecTBe. MeToabl COLMONOrMYecKoro nccrneaoBaHus.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (cpopmupoBaHHbIX) komneteHumun: OK-1, OK-2, OK-9, OK-12

b2.5.1.1 Moaynb «O6was cdpusnka»

Llenw v 3apgauu moayns:

Llenb moagynsa «O6was gusmka» coctout B (popMMpoBaHMM y CTyAeHTa LIEeNOCTHON CUCTEMbI
3HaHW NO OCHOBAaM KITAaCCMYECKOW M COBPEMEHHON (PU3MKN, BbIpaboTKe HaBbIKOB NOCTPOEHMS
dumsmyecknx mogenen u peweHns duandeckux 3agad. Mogyne sBnsertca doyHOgaMeHToM Ans
nocneayrLLero n3ydeHnsi NpodeccMoHanbHbIX U NPOMUNBHBIX ANCUUMNINH.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:
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Moaynb «O6wasn dmsmka» oTHOCUTCA K MoaynsiM 6a30BOKM YacTn maTeMaTUYECKOro U ecTecT-
BEHHOHAY4YHOro LMKIia OCHOBHOW obpasoBaTefibHOW nporpammbl No HanpasreHuto 011800 —
Paguodusuka.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Pasden 1. MexaHuka

1.1. BBegexue

MpeameT coBpemMeHHoU huamkn. Metoabl hmsndeckoro nccnegosanus. Vigpeanusauunsa peanb-
HbIX OOBHEKTOB M B3aMMOCBA3EN Mexay HUMWU. [MpuHUunuanbHas posib (pnan4eckoro akcnepu-
MeHTa.

1.2. KuHemaTuka matepmasnibHON TOYKN

XapakTepHble MPOCTPaHCTBEHHO-BPEMEHHbIE MacLuTadbl. ['paHuLbl MPUMEHMMOCTU Knaccuye-
CKOM MexaHukn. Cnocobbl onvcaHusa OBMXKeHUS MatepuanbHON Touku. Cuctemsl otcyeTa. Cko-
POCTb U YCKOpeHue. TaHreHumanbHOe N HopmMmaribHOe YyCcKopeHusi. BpalwiatenbHoe OBuxeHue,
yrnoBasi CKOPOCTb W YrfOBO€E YCKOPEHHUE.

1.3. 3akoHbl Hbl0TOHA

[MepBbI, BTOPOMN U TpeTUn 3aKkoHbl HbloToHa. VIHepumanbHble cuctemsl oTcyeTa. NpuHumn oT-
HocuTenbHoCcTM anunes. BTopon 3akoH HblOTOHa Kak (OU3NYECKUA 3aKOH, MOHSATUS CUMbl U
WHepTHOM Maccel. MNpumepbl peleHnss AMHaAMUYecKMx 3agad

BTopon 3akoH HbloToHa kak guddepeHumnansHoe ypaBHeHNe ABMKEHUS. Ponb HavarbHbIX yC-
nosuin. OCHOBHbIE TUMbl ANHAMUYECKNX 3adad. [IBmxeHne matepuanbHON TOYKM Nog AeNcTBu-
€M MOCTOSAHHOW cunbl. [BWXeHne nog AeNcTBMEM Curlbl, NPONOPLUMOHanbHOM ckopocTu. MNpu-
Mepbl "ynpyron" cunbl, rapMOHUYECKUI ocumnnaTop. nHaMmvka BpallaTenbHOro ABMKEHUS Ma-
TepuanbHOW TOYKM.

1.4. HekoTopble TeopeMbl U MHTErpasnbl ABMXEHUSA 5151 MaTepuanbHON TOYKK

YpaBHeHNE MOMEHTOB AJS1 MaTepuanbHOW TOYKW. 3aKOH COXpaHEHUS MOMEHTa MMmnynbca B
ueHTpansHoM cunoBom nosne. MexaHudeckas pabota u MowHOCTb. KoHcepBaTUBHbIE CUIbI.
lMoTeHumanbHas aHeprna matepuarnbHOM TOYKU. TeopeMa O KMHeTu4eckon aHeprnn. MexaHu-
yeckasi aHeprug, Teopema 06 M3MeHeHNN MexXaHMYeCcKo IHeprun. 3akoH COXpaHEeHUs MexaHu-
YeCKOM 3Heprum maTtepuanbHOM TOYKU B MoJSie KOHCepBaTMBHbIX cusl. [loTeHunanbHas aHeprus
N YCTONYMBOCTb COCTOSIHUS paBHOBECUS MaTepuanbHon Touku. OgHOMEpHOe ABMXeHME maTe-
puanbHOM TOYKM B NOTEHUManbHOM none, UHUTHbIE U MHAUHUTHBIE OBWXKEHUS. [BuxeHne B
LueHTpanbHo-cuMmmeTpudHomMm none. Kenneposa 3agava.

1.5. OnekTpoMarHuTHbIE CUnbl

onekTpuyecknn 3apag. 3akoH KynoHa. HanpsbkeHHOCTb anekTpudeckoro nongd. NoHaTtue no-
TeHumnana. BelumcneHve nonen no npuHUmMny cynepnosnumu. None anekTpnyeckoro gMnonsi.
BekTop vHAyKUuMM MarHMTHOro nons, cuna JlopeHua. [lenctesme MarHMTHOro Nons Ha NPOBOLHUK
C TOKoM, cuna Amnepa. MoMeHT cun, 4ENCTBYIOLMX HA paMKy C TOKOM.

[BwxeHne 3apsKeHHbIX YacTuL, B 3NEKTPUYECKOM N MarHUTHOM Mnonsax. [BuxeHune vactuubl B
OAHOPOAHOM MarHUTHOM nose. [pencoBoe OBMXKEHNE B CKPELLEHHbIX 3M1EKTPUYECKOM U Mar-
HUTHOM nongax. NMpogoneHbIM Apend B cnaboHeogHOPOAHOM MarHUTHOM Mofe, MarHUTHbIE Jo-
BYLUKW. YcCKOpUTENWN 3apsbkeHHblx 4vactuy. JAdpdpekt Xonna. [MpuHumn pgencteua M-
reHepaTopoB.

1.6. MonekynsipHble cunbl

Baaumopgencteme gunonen. MNMpupoga n 0CobeHHOCTU MONEKYNAPHbIX CUI.

1.7. Jedopmauymm Ten n ynpyrue cunbl

Hedopmauumn pactskeHmss n casura. 3akoH ['yka. Ynpyrme KOHCTaHThbl BeuwecTtBa. CnoxHble
aedopmauumn (M3rmb, kpydeHue). OTKIOHeHMs OT 3akoHa [yka npu Gonbwmx gedopmaunax
(HENMHENHOCTb, NNACTUYHOCTL). ANEKTPOMarHMTHasi Npupoaa ynpyrux cun, NOHATUE O MUCHOo-
Kauusx.

1.8. Cunbl TpeHus
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Cyxoe TpeHue. 3akoH AMoHTOHa-KyrnoHa. TpeHue ckonbxeHusi. PaboTta cun TpeHus. Bsaskoe
TpeHune, hopmyna HetoToHa. JlaMnHapHoe TedeHne BA3KOW Xnakoctun B Tpybe, popmyna lNya-
3enna. Cunbl, JenCTByOWME Ha Tena, ABuxKyLmecs B Ba3kon cpefe. 3akoH Ctokca. Aapoau-
HamMmnyeckmne cunbl. AHanNM3 asapoanHaMMYeCKMX CUn MEeTOAOM Nogobus n pasmepHOCTEN, YNCHO
PenHonbaca. NoHsTMe 0 CBEPXTEKYYECTH.

1.9. TaroTeHne 1 cunbl NHEPLNK

Cunbl TaroTeHns. BbiBog 3akoHa TAroteHust U3 3akoHoB Kennepa ana nnaHeT. OKBUBANeHT-
HOCTb rpaBUTALMOHHOM U MHEPTHOW Macc. [paBuTaUUoOHHOE none, rpaBUTaLMOHHbBIA NOTEHUU-
an. [ismxeHne matepmanbHON TOYKN B Nose TAroteHus. lNepBas, BTopas U TpeTbs KOCMUYECKNe
ckopocTu. Bec 1 HeBecomMoCTb Ten.

HenHepumanbHble cnuctembl otcdeTa. Cuctema oTcyeTa, YCKOPEHHO ABUXYLLLAACS OTHOCUTENb-
HO WHepumanbHon. Cunbl MHepuuun. Bpalarowasncs cuctema otcyeta. Teopema Kopuonuca.
LleHTpoGexHasa n kopuonucosa cunbl. 3eMns Kak HemHepumnanbHas cuctema otcyeta. MagaTHuK
dyko. AHanorna mexagy curamm MHEpPLUUN N TATOTEHUS.

1.10. OcHoBbI cneynanbHON TEOPUM OTHOCUTESNTBHOCTU

OnbITel 130 1 MankenbcoHa. NpeobpasosaHus JlopeHua (C BbIBOLOM) W HEKOTOPbLIE CreacT-
BUSA U3 HUX (OTHOCUTENBHOCTb MOHATUS BPEMEHM, JIOPEHLIEBO COKpaLLEeHWe ANWHbI, 3ameane-
HWe xoda ABWMXKYLLMXCSA YacoB). [MoHsaTMe uHTepBana. PenaTtMBUCTCKUA 3aKOH CIOXEHUSI CKOPO-
cten. Penatmencrtckast macca. CBA3b pensaTUBUCTCKON MacChl C S3HEPIMEN, a TaKKe 3Hepruun C
nmnynscom. POTOH Kak 4acTuua ¢ HyneBoW maccon nokos. [laBneHwe cBeTta. Vckpusnenue
CBETOBbIX JTy4en N CMELLLEHNE YaCTOThbl KBAHTOB B MOS1e TATOTEHUS.

1.11. OCHOBHblE TEOPEMbI U 3aKOHbI COXPaHEHUs AS1S1 CUCTEMbI MaTepuanbHbIX TOYEK

Mmnynbc cnctembl MatepmasbHbIX ToYek. Teopema 06 M3MEHEHUM UMNyfbCca CUCTEMbI MaTe-
puanbHbIX TOYeK. TeopeMa O ABWXKEHUM LeHTpa macc. [uHamuvka maTepuanbHOW TOYKU C ne-
peMeHHoOn Maccoun, ypaBHeHne Mellepckoro. PeaktuBHas cuna. 3agadva LimonkoBckoro, pake-
Tbl. MOMEHT MMnynbca cucTemM MatepuaribHbIX TOMEK YpaBHEHNE MOMEHTOB AN CUCTEMbI Ma-
TepuanbHbIX TOYEeK. 3aKOH COXpaHEeHUsi MOMeHTa MMMynbca. YpaBHEHNE MOMEHTOB OTHOCU-
TenbHO ocu. KuHeTnyeckas nm noteHumanbHag SHEprun Ans CUCTEMbl MaTepuarnbHbIX TOYEK.
MexaHunyeckasi SHeprna CUCTEMbl MaTepuarbHbIX TOYEK N YCOBUA ee coxpaHeHus. [oHaTne o
BHYTpeHHeN 3Heprun. CBA3b 3aKOHOB COXPaHEHWSA MMMNYyfbCa, MOMEHTa UMMyNbCca U 3HEPrum
CUCTEMbI MaTepuarnbHbIX TOYEK CO CBOMCTBAMN CUMMETPUU NPOCTPaHCTBa U BpemeHu. MNpume-
pbl NPUMEHEHUSI 3aKOHOB COXPaHEHUA Ofs CUCTEMbl MaTepuarnbHbIX TOYeK. FABnNeHue ygapa
(cTonkHOBeHME YacTuy,). ABCOMOTHO HeYNpyrmin 1 abContoTHO yNpyrMn yaapbl ABYyX YacTtuy,. 3a-
KOH BepHynnu ans crtaunmoHapHOro notoka uaeanbHoW >XuakocTu. PaccesiHne (©OTOHOB Ha
ANeKTpoHax, apdekt KomnToHa.

1.12. AnHamuka TBEpPOOro Tena

KuHemaTtudeckue n guHaMudeckue xapaktepucTuku tBepgoro Tena. NpvmeHeHue ypaBHeHUS
ABWXKEHUS LeHTpa Macc 1 ypaBHEHUS MOMEHTOB AN TBepaoro Tena. BpalleHne TBepaoro Te-
na BOKpYr HenoaBwkHoW ocn. MomeHT uHepumn. Teopema lMonreHca-LUtenHepa. Ceasb mexay
MOMEHTOM UMMySNbCa U YINIOBOW CKOPOCTLIO TBEPAOro Tena B obuwiem crnyvae, TEH30p UHEPLUN.
CBobopaHble ocn. KuHetndeckasa aHeprna u paboTa npu BpalleHUM BOKPYr HENOLBMXHOW OCWU.
lMnockoe gBwxeHne TBepOOro Tena, NOHATUE MIHOBEHHOW OCW BpalleHusi. KavyeHne Ten, Tpe-
Hue kKadeHunda. KnHeTtudeckas aHeprus Nnpu nNnockoMm AswxkeHun. [NpubnuxeHHas Teopust rmpo-
ckona. [MpeueccnoHHoe aBMxXeHne rmpockona. N'Mpockonnuyeckne cunbl.

Pa3sden 2. MonekynspHas chusuka

2.1. DnemMeHTbl KNHETUYECKON TEOPUN ra3oB

[asneHne ngeanbHOro rasa. YpaBHeHUs COCTOSIHUS maeanbHOro rasa. BHyTpeHHsis aHeprus
naeanbHOro rasa u ee cBs3b € Temnepatypon. POTOHHbIN ras.

2.2. Ctatuctuyeckue pacnpeneneHus

Cratuctnyeckoe onuvcaHme cucTembl M3 Bonbloro Yucna 4Yactuy. CtaTUcTUYeckue 3akoHbl,
cpegHue 3HadeHusa n nykTyaumum usndecknx BenuumH. Mpumep - pacnpegeneHme 4actuy, no
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obbemy. PacnpegeneHne monekyn rasa no ckopoctsiM. PaBHoBecHoe pacnpepeneHne Mak-
ceenna (No BeKTOpY M MOAYS0 CKOPOCTU) M ero CBOWCTBA, HAMBEPOSTHEWMLIAsi, cpeaHas u
cpeaHekBagpaTudHasi ckopoctu. Pacnpegenenune bonbumaHa n npumepbl €ro NpUMMEHEHMS.
2.3. Knaccuyeckas Teopus TENNIOEeMKOCTH

TennoemkocTb ras3oB, TeopeMa O paBHopacnpegenieHun 3Heprnm no creneHsm ceobogbl. He-
AOCTaTKM KNacCu4Yeckom TeOpUn TENITOEMKOCTM.

2.4. flBneHnsa nepeHoca

CpegHsas onuHa cesobogHoro npobera monekyn B rasax. Audpdyauns, BHyTpeHHee TpeHue, Ten-
nonpoBogHOCTb rasoB. OCOGEHHOCTU ynbTpapaspeXeHHbIX ra3oB. BblumMcneHue cpegHero
KBagparta cmelleHnsa 6poyHoBCkux Yactuu. MamepeHne ynucna Asoraapo.

2.5. PeanbHble rasbl 1 XXnUakocTu

YpaBHeHne BaH-gep-Baanbca n ero ceorictea. ®asoBble nepexoabl. Kputnyeckan temnepary-
pa, KpUuTnyeckue napameTpbi.

2.6. TepmogmMHamMmM4eckmim Nnoaxon K OnnMcaHuo MakpocucTem

TepmoamHammnyeckoe paBHoBecue, OO NPpUHUMN TepMoanHaMukn. MNMoHAaTHne TemnepaTypsbl,
HyneBoMr NPUHUUN TepmoanHamMmmkun. Knaccmdukaumnsa npoLeccos.

2.7. MNepBbIN NPUHLMN TEPMOANHAMUKN

OnbiTbl [Dkoyns, NOHATME O BHYTPEHHEN 3Heprun. PaboTta u konmyectBo TennoTbl. [NepBbin
npuyHUMN TepmoanHammnkn. CooTHowweHne Mariepa. YpaBHeHne agmabaTbl Ansa uaeanbHoro ra-
3a. BHyTpeHHSAs 3Heprus ngeanbHoro rasa u rasa BaH-gep-Baanbca. Npoueccel xoynsa-len-
JTroccaka un [xoynsa-TomncoHa.

2.8. BTopon npuHuMn TepMOoaMHAMUKN

Mpobnema npespalleHnss TennoTbl B paboty. PopMynnMpoBKkM BTOPOro npuHLmMna TepMoanHa-
MUKW AN TENMOBbIX U XonoaunbHbiX MawwuH. Linkn KapHo. Teopema KapHo. TepmoanHammye-
ckas wWwkana temnepatyp. NpnBegeHHoe KONMYecTBO TeNnnoTbl, paBeHCTBO Knayauyca ans o6-
paTUMbIX NPOLECCOB. JHTponusa naeanbHoro raza. OCHOBHOE ypaBHEHWE TepMOLMHAMMUKN U
HeKoTopble ero cneacTens (COOTHOLUEHNS B3aUMHOCTU, TEpMOMEXaHUYeckne adpdeKkTbl, ypas-
HeHne KnanenpoHa-Knaysuyca). Heobpatumble npouecchl, HepaBeHCTBO Knaysuyca. Bospac-
TaHMe SHTpONuKM npu HeobpaTuUMbIX npoueccax (¢ npumepamn). CTaTUCTUYECKUIA CMbICI 3H-
TPONUKN N BTOPOrO NpUHLUMNA TEPMOLMHAMUKM.

Pa3den 3. Qnekmpuyecmeo U MasHemu3m

3.1. OnekTpunyeckoe nosne

3akoH KynoHa. HanpsihkeHHOCTb anekTpuyeckoro nons. MNMpuHumn cynepnosvunn. Teopema [a-
ycca (C npumepamu npuMeHeHus). Teopema O LMPKYNAUUK BEKTOpa HanpshkeHHOCTWU. oTeH-
uman.

3.2. [poBOAHMKN B 3MeKTpocCTaTU4YEeCKOM nose

Ycnosue paBHOBECUSA CBOOOAHbLIX 3apsgoB B MPOBOAHUKE M HEKOTOpble CNeacTBUSA U3 Hero.
OrnekTpocTaTuyeckas aKpaHUMpoBKa. DNeKTpoeMKoCcTb. KoHageHcaTopbl. Tunbl anekTpocrtatuye-
CKMX 3agad. Teopema eQUHCTBEHHOCTN.

3.3. DHeprust anekTpmnyeckoro nons

OHeprusi CUCTeMbl TOYEYHbIX 3apsaoB. JHEPrus 3apshKeHHOro NPOBOAHMKA U KOHOeHcaTopa.
MNOTHOCTb 3HEeprum nong.

3.4. DnekTpuyeckoe nose B AU3NeKTpukax

MoHAaTne makpockonuyeckoro (ycpeaHeHHoro) nons B cpepge. NonspusaoBaHHOCTL (BEKTOP MO-
napusaumm). MNMonapusaumoHHble (CBsi3aHHbIE) 3apsaabl. BekTop anekTpuyeckon vHaykumn. Ou-
aneKkTpuyeckasi NPOHMLAEMOCTb. YpaBHEHNS 3IEKTPUYECKOro nons B AuanekTpukax. [paHuy-
Hble YCNOBWUA ONs BEKTOPOB HAMNPSPKEHHOCTU UM UHAYKUMKW. SHEPrns 9NeKTpu4eckoro nonsi B
cpege. NMoHOepOMOTOpHbIE CUMbl B 3fieKTpuyeckoMm nose. MexaHnsmbl Nonsipusyemoctu au-
3MEeKTPUKOB. HennHenHble nanekTpukn. CerHeToaNekTpuKu.

3.5. CTaumoHapHbIN 3NeKTPUYECKNUI TOK
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OneKTpMYeckoe nose BHYTPU 1 BHE NPOBOAHMKA C TOKOM. 3akoH Oma. OnekTpoasuxyLiasa cuna
(34C) n nageHune HanpspkeHnda. CnoxHble Lenu, npasuna Knpxroda.

3.6. MarHuTHoe nosie NPOBOAHNKOB C TOKOM

3akoH bno-CaBapa-Jlannaca. None aswmxyuieroca 3apsiga. MarHuTHbI NOToK. Teopema o uup-
Kynsiunm BeKTopa UHOYKLUNN.

3.7. lencteme MarHMTHOro nonsa Ha NPOBOAHUKN C TOKOM

3akoH Amnepa. NoHaepOMOTOpPHbIE B3aUMOAENCTBUS MPOBOAHUKOB C TOKOM.

3.8. BekTopHbIN noTeHuman

OnncaHve MarHUTHOro nomns nNpu NOMOLLM BEKTOPHOro noteHumana. BelumcrneHne BeKTOPHOro
noTeHumana sagaHHoro pacnpegesnieHnsi TOKOB.

3.9. MarHnTHOE none B BeLLECTBe

HamarHmyeHHOCTb (BEKTOp HamarHudeHud). HanpshkeHHOCTb MarHMTHOro nonsi B cpege. Teo-
pemMa 0 LUMPKYnsauMmM BeKTopa HanpsKeHHoCcTU. MarHuTHas npoHuvuaemMocTb. [paHu4YHble ycno-
BUSA M CNOCObBbl M3MEepPEeHUs BEKTOPOB WMHAYKUMW U HaNpPsbKeHHOCTU B marHeTukax. [Npupoga
MarHuUTHbIX CBOMCTB MarHeTukoB. [lna-, napa- u goeppomarHeTmkun. [N1oCToOAHHbIE MarHUThI.

3.10. AsneHne aneKTpoMarHMTHOM NHOYKLUNN

OC vHaykumn B OBMXKYyLIMXCA npoBoAHMKax. 3akoH ®apages. BuxpeBoe anektpuyeckoe none.
MpuHUMN gencTBna gUHaMo-MalUMHbl N 3neKTpoMoTopa. MHOYKUMOHHBIN YCKOPUTESb 3NEKTPO-
HoB (6eTaTpoH). MamepeHne uMpKynsumm BeKTopa MarHUTHOM MHAOYKUMW MpW NOMOLLM nosica
Porosckoro.

3.11. BaauMonHayKumMsa n caMonHOyKumns

MHaykTMBHOCTL. [pouecchbl yCTaHOBNEHUS B KOHType C UHAYKTUMBHOCTLIO, dieKTpoMexaHuye-
ckne aHanormn. KoapunumneHT B3anMONHOYKLMN.

3.12. MarHnTHas aHeprus

MarHuTHas aHeprusi OQMHOYHOIoO KOHTYpa U 2-X CBSA3aHHbIX KOHTYPOB. MNOTHOCTL aHeprnm mar-
HUTHOrO nong.

3.13. dnekTpomarHMTHOE nose B Bakyyme

Tok cmelieHnda. Cuctema ypasHeHun MakcBenna B uHTerpanbHoW U guddepeHumnansHoOn
dopme. BonHoBble ypaBHeHUs. CyLLuecTBOBaHNE 3NEKTPOMAarHUTHbIX BOSH.

3.14.Cuctema ypaBHeHu MakcBenna ans noneun B BellecTse

YpaBHeHns nonen n maTtepuanbHble ypaBHeHUs1. OcoBeHHOCTU nonspusauumn AN3NeKTpUKoB B
nepeMeHHbIX nonax. Aucnepcus AManekTpnuyeckon npoHuuaemocTn. [uanektpuyeckasi NPoHu-
LaemocTb nrasmbl. Cuctembl eguHuL.

3.15.KBasucraunmoHapHble TOKU

CsonctBa ngeanbHbIX anemMeHToB. PacyeT uenen cnHyconganbHOro Toka MeTOAOM BEKTOPHbIX
anarpaMmm 1 KOMMSEeKCHbIX amnnutyg. iMnegaHc AByxnositocHUKoB. PaboTa n MOWHOCTL B Le-
N1 NepeMeHHOoro Toka.

3.16. MexaHu3Mbl NPOBOAUMOCTU HEKOTOPBIX MPOBOAHUKOB

Knaccuyeckas anekTpoHHasi Teopusi NPOBOANMMOCTU MEeTansfoB U ee HedoCTaTKu. JAnekTpuye-
CKMI TOK B 3feKTponuTax, B nnasme. MonynpoBoaHukn. BBeaeHne B 30HHYKO TEOpUo NpoBOau-
MOCTW KpUCTasnsos.

3.17. AnekTpnyeckune sIBNEeHUs B KOHTaKTax

BHeLWHAA 1 BHYTPEHHSAS! KOHTaKTHaA pas3HOCTb NOTeHUMANoB. SABNEHNA B KOHTaKTax NpoOBOAHM-
KOB MepBOro U BTOPOro poaa, XMMMUYeckne UCTOYHMKM ToKa. KOHTaKTHble SIBfieHUsT B MOMynpo-
BOJHMKaX, NONYNpOBOAHUKOBbIE ANOAbI.

Pa3den 4. KonebaHus u 80J1HbI, OrimMuka
4.1. JInHenHble konebaTenbHble CUCTEMDI
JInHenHble konebaTeribHblE CUCTEMBI C OOHOWM CTeneHblo cBoboabl (¢ npumepamn). CBoboaHbIE
KonebaHnsa rapMoOHUYECKOro ocumnnsaTopa. XapakTepucTuUKn 3atyxaHus. BblHYXOeHHble kKone-
OaHn4, pe3oHaHCcHble KpuBble. [1pouecchl yCTaHOBMEHNSA KonebaHnin, YCNoBUS HEUCKaXXEHHOO
BOCMpOu3BEeAEHUS cUrHanoB konebaTenbHbIM KOHTYpoM. CnekTpanbHoe pasnoxeHue B pa-
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anogunamnke, KonedatenbHbI KOHTYP Kak cnekTpanbHbin npnbop. KonebaTenbHble cUCTEMbI C
HECKONbKMMK cTeneHsiMmn cBobobl, CBA3aHHbIe KonebaHus.

4.2. MapameTpunyeckme n HenmHerHble konebaTerbHble CUCTEMBI

JInHenHbIE OCUMNNIATOPBLI C NEPEMEHHbIMU NapamMeTpamun, napameTpudeckun pesoHaHc. Oco-
OEHHOCTU HENMHENHOro ocumnnsTopa (aHrapMOHU3M, reHepaunsa rapMoHUK, aCUMMETPUs pe-
30HaHCHOM kpuBoK). ABToKonebaTesibHble CUCTEMBI.

4.3. BonHoBble npouecchl. KnHemaTtnka BOSH

MoHaTne BomnHbl. BonHoBoe ypaBHeHWe. apMoOHUYeckue BOSHbI. [1nockue n cdepuyeckme
BOSIHbl. PacnpocTpaHeHne curHanoB (BOMHOBLIX NMakeToB). PacnpocTpaHeHue TpurapmMoHude-
CKOW BOJSHbI. YCroBume NpeHebpexeHns ANCnepCnoHHbIM NCKaXKeHMEM curHana.

4.4. NHTephepeHumsa cnHyconaanbHbIX BOSH

Mpumepbl NHTepdepeHUMn BOSH (ABe NSIOCKME BOSHbI, ABe cdepuyeckme BOSHbI). VIHTepde-
peHUMs B TOHKMX NnactuHax. MIHTepdepomeTpbl (OBYyXinyyYeBble U MHOFONyYeBbIE).

4.5. Ynpyrue BOIHbI

MpoJonbHbIE BOSHbI B CTEPXKHE, BbIBOA BOSIHOBOIO YpaBHEHUS. QHEpreTuyeckne COOTHOLLIEHNS
B yNpyron BosiHe. AKyCTMYeCKMe BOSIHbI B ra3ax 1 XXUAKOCTSX.

fABneHna Ha rpaHvue AByX cpef npu HopManbHOM nageHuu ynpyrmx BonH. CobCTBEHHbIE KO-
nebaHuns B orpaHUYeHHbIX CUcTemax.

4.6. OnNeKTpoMarHUTHbIE BOSIHbI. QNeKTpoMarHMTHasa Teopus ceeta

BbiBOO BOMHOBOroO ypaBHeHust n3 ypaBHeHuin Makcsenna. nockue BonHbl. beryuwme n crtosyme
BOSHbI. [longpusauusa anekTpoMarHUTHbIX BOSH. MnegaHc. QHepreTudeckme COOTHOLUEHUS
OS5 9NEeKTPOMarHUTHbIX BOSH, Teopema [NonHTuHra.

OTpaxeHue n npenomsieHne BOSH Ha rpaHuue AByx cped. 3akoH CHennuyca. ®opmyna dpe-
Hens. fABneHus bproctepa n NONHOro (BHyTpeHHEro) otpaxeHus. MsnyyeHne anekTpomarHuT-
HbIX BOMH. lNone n3nyy4eHus anemeHTapHoro Bubpartopa. Anarpamma HanpasneHHocTu. Nony-
BOSTHOBOM BMOpaTop, CrOXHble muanydatenun. MsnyydyeHve ABMXKYLLMXCA 3apsPKEHHbIX 4acTul.
Knaccuyeckas mogenb “ceetsuieroca” atoma. MonekynsipHbli MEXaHU3M OTPaXKeHUs1, NpesioM-
neHuns, gucnepcun.

4.7. PacnpocTpaHeHue cBeTa B aHU3OTPONHbIX cpeaax

OnTtnyeckaa aHM3oTponMsa Kpuctannos. HopmanbHble BOMHbI B OQHOOCHOM KpucTanne: auc-
NEePCUOHHbIE CBOWCTBA, NONsipU3auuoHHas CTpykTypa. [BonHoe npenomneHune. lNoctpoeHne
MonreHca. MNonapusauymoHHble Npubopbl. MHTepdepeHunsa nonapusoBaHHbIX nyyen. Mckyccr-
BeHHas aHm3oTponus. OnTuyeckasa akTMBHOCTb. [MOHATME O NPOCTPaHCTBEHHON OUCNEPCUN.

4.8. ndpakumsi BOMH

MpuHumn MonreHca-®peHens. Oudpakuma Ha CTpyKTypax ¢ oceBon cummeTpuen. 3oHbl Ppe-
Hens, 30HHaA nnacTtuHka. Oudpakums dpeHens Ha LWenuM 1 NpaMoyronbHoM oTeepcTuun. Cnun-
panb KopHto. MNpegenbHble cnyyan andpakuuun: reometpuyeckasa ontuka n gudpakumns dpayH-
rodpepa. AundpakumoHHas pelueTka Kak cnekTpanbHbIi Npubop, ee crnekTpasnbHble XxapakTepu-
CTUKN.

Pornb gndpakumMOHHbIX SIBAEHUIW B HEKOTOPLIX onTUdeckux npudopax. MNpenensHble BO3MOXHO-
CTW Hanpa.feHHbIX nsnyyatenen, pokycmpyroLwmx yCTPoMUCTB, O6bEKTUBOB Tereckona U MukK-
pockona. NoHsTMe o0 ronorpagumn.

4.9. Ctatnctmyeckme CBOMCTBa BOSHOBLIX MNONen

[MoHATME O BpPEMEHHOW M MPOCTPAHCTBEHHOW KOFEPEHTHOCTU, MX CBA3b C XapaKTepucTukamu
NUCTOYHMKOB cBeTa. BrivsiHne KorepeHTHbIX CBOMCTB CBeTa Ha HabnwgeHne nHTepgepeHummn n
andppakumn. ICToOYHNKN KorepeHTHoro ceeta. Jlasepsl.

4.10. HenuHenHble BOMHbI

[MoHATME O HeNMMHENHbIX BOJTHOBBLIX MpoLeccax: reHepauusi rapMOHWK, COMMMTOHbLI, yaapHble
BOJTHbI, CaMOOKYCMPOBKA BOSTHOBbLIX MYYKOB.

Pa3denn 5. AmomHasa u adepHas cusuka 1 (Pa3zdenbi 5.1 — 5.7 usyyaromcs 8 paMKkax Kypca
AmomHas u a0epHas chusuka 2)
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5.8 OnemeHTapHbIe YacTULbl

MoHAaTne anemeHTapHOM YacTuubl. [ToHATME pacnaga anemMeHTapHbIX YyacTtuy,. Mpubopsl n ycT-
poncTtBa NS HabnaeHUs N U3YyYeHUS dneMeHTapHbIX YacTuy. OHeprus cBasn. dyHgamen-
TanbHble B3anmoaencTeus. ObMeHHble B3anmoaenctems. PeHMaHoBCKkMEe auarpammbl. Bup-
TyanbHble YacTuubl. CunbHoe B3ammogencTemne. MesoHbl. Cnaboe B3avmogencTene. BO3oHbI.
OrnekTpoMarHMTHoe B3aumogencteme. ['paBuTaunoHHoe B3anmogencrame. HykmnoHsl. N3otonu-
yeckn cnnH. CTpaHHble YacTuubl. CTpaHHOCTb. Mnep3apsa. Knaccudpukauus anemMeHTapHbIX
YacTul. 3akoHbl COXpaHeHUsi B m3nke anemeHTapHbIix Yactuu. Kesapku.

5.9 ®usnka aTomHoro sgpa

Appo. CtabunbHble 1 HecTabunbHble siApa, X OCHOBHbIE XapakTepuctuki. CnuH sapa. Macca
aTOMHbIX 94ep M 3Heprusi CBs3n HyKNoHoB B aape. dopmyna Benusekkepa. Mogenn atoMHbIX
agep. KanenbHas mogens. ObonoyeyHass mogenb. PagnoakTMBHOCTL saep. 3akoH pagnoak-
TMBHOro pacnaga. OcHOBHble TUMbI pacnaga saep.

dopma NpoMeXyTOYHOM aTTecTauum

Paspen 1. MexaHuka — a3k3ameH

Pasgen 2. MonekynspHas ¢usmka — ak3ameH
Pasgen 3. OnekTpuyecTBo U MarHETU3M — 3K3aMeH
Paspen 4. KonebaHusa n BOnHbI, ONTUKA — 3K3aMeH
Pasgen 5. ATomHaa n sgepHas pusnka — ak3aMeH

Koabl hopmupyembix (chopmupoBaHHbIX) komneteHumumn: OK-8, OK-10, OK-12, OK-14

B 2.6.2.1 MatemaTyeckum aHanus

Lenu u 3agaun y4ye6HON AUCLUMNNUHBI: U3yyvyeHne anddepeHumansHOro U HTerpanbHoro
ncuyncneHnss yHKLUMM ogHOM BeLeCTBEHHOW NepeMeHHON, nexawlero B OCHoBe BCcex hunaunye-
CKMX N MaTeMaTU4eCKuUX KypcoB. N3yyeHne onpeneneHHoro nHTerpana, Kotopbli npeacrasns-
eT cobon BaXHbI BOMPOC Kypca MaTeMaTU4ecKoro aHanuia Ha usnyeckom akynbTete U
nMeeT NPUNoXeHus B BONbLUNHCTBE MaTemMaTU4eckux U ousnyecknx ancumninunH. NsyveHme
anddepeHUnanbHOro ncHMcneHms OYHKUUN HEeCKOMNbKUX NepeMeHHbIX. M3ydeHune KpaTHbIX U
KPUBOSIMHENHBIX UHTErpanoB. Yucrnosble psabl, CXOAUMOCTb, abComnTHAA U yCroBHast cxoam-
MOCTb, (PYHKUMOHanbHble psgbl, CTEMNEHHOWN psd, paguyc CXOOUMOCTM CTEMEHHOro psiaa, psa
dypbe, nHTerpan dypbe.

MecTto yye6HOM ancumnnuHbl B cTpykType OOIN: MaTtematuyeckun aHanms oTHocuTcs K 6a-
30BOW 4acTW MaTtemMaTU4eCcKoro u ecTeCTBEHHOHay4Horo uukna. B pesynstate ndyyeHuns 6aso-
BOW YacCTW UMKNA CTYAEHT OOSKEH:

- 3HaTb OCHOBbI MaTeMaTU4ECKOro aHanuaa;

- YMeTb UCMOofb3oBaTh MaremMaTnyeckm annapart Ans OCBOEHUSA TEOPETUYECKUX OCHOB (hU3n-
KW; NCNOoNb3oBaTb MHPOPMALMOHHBLIE TEXHONOMMKN NS peLleHnsa ousmyecknx sagay;

- BNnageTb HaBblkaMu MUCMOMb30BaHNSA MaTeMaTU4eCcKoro annapaTa Ans peLlleHns usndeckmx
3agay, MeToaMn OLEHKM IKCNepUMeHTanbHbIX pe3yrnbTaToB.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eavHULbl) y4eOHOW AUCLMNIIUHDI:

1. MNpeameT matemaTukn. BBegeHne B aHanus

MpeomeTt maTtemaTukn. CBA3b C ApyrMMu Haykamun. Mictopuyeckas crnipaBka.

MoHatne mHoxectBa. Onepauun ¢ MHOXecTBamun. Obwee onpegeneHve dyHkuun. Obnactb
onpegeneHns n obnactb aMeHeHus. PyHKUNA OenCTBUTENbHOro nepemeHHoro. Cnocobbl 3a-
AaHua dyHkumn. OnpegeneHne rpaduka yHKUMW. padunkn aneMeHTapHbIX QYHKUMK (Nps-
Masi, napabona, Kkybudeckas napabona, OKpy>KHOCTb, rmnepbona, nokasatenbHas u norapud-
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Muyeckass (yHKUMK, TpuroHomeTpuyeckme yHkuum). ObpaTHble TPUrOHOMETPUYECKNE (PYHK-
UMM 1 nx ceomnctea. lNpeobpasoBaHue rpadunkoB. MNMocTpoeHne rpadmMKoB C MOMOLLBIO LeNOYKu
npeobpasoBaHuin. Jenctena ¢ rpacdpmkamun. 'padumk crnoxHon dyHkumn. Mpaduk dyHKUMK, 3a-
AaHHOM napameTpuyecku. [NonspHble KOOpAUHATLI.

2. MNpepenbl nocnegoBaTeiIbHOCTU U (hyHKLUMU

MoHAaTMe nocnegoBaTenbHOCTU AeNCTBUTENbHBLIX Ynucen. lNpegen nocnegoBatesnibHOCTU. [eo-
MeTPUYECKNA CMbICI npefena nocnefoBaTtenbHOCTU. Teopema O €AMHCTBEHHOCTWU npefena.
OrpaHn4eHHOCTb cxoasLencs nocnegosatenbHoOCTU. NpegenebHble nepexoabl B paBeHCTBax U
HepaBeHcTBax. MOHOTOHHbLIE MocnegoBaTenbHOCTU. [lognocnenoBaTeibHOCTb, YacCTUYHbIE
npegenbl, BEPXHUA U HWXKHUIW Npeaenbl nocnefoBaTenbHOCTU OeNCTBUTESNbHbBIX Ynucen. Jlemma
0 BOXEHHbIX NpoMexyTkax. Teopema bonbuaHo-Benepwtpacca. Kputepun Kowwm cxognmocTu
nocrnegoBaTenbHOCTH.

Mpepen yHKUMM OencTBUTENBLHOrO nepemMeHHoro no Kowwn n no lNenHe. NeomeTpuyeckui
CMbICN Npegena (PyHKUMM OEeNCTBUTENBHOMO nepemMeHHoro. ApudgmeTndeckne onepauum Hag
dyHKUMAMK, nmetrowmmmn  npegen. OQHOCTOPOHHME npedensl. Knaccudpukaumsi 6eCckoHeuHO
MarnbIX N 6eCKOHEYHO BonbLINX BEMNYMH. DKBUBASIEHTHbIE GEeCKOHEYHO Marnble u 6eCKOHEeYHO
Oonblume BenuynHbl. lNepBbi 1 BTOPOW 3amMedaTesibHble npeaensl.

3. HenpepbIBHOCTb (hyHKLUMU

HenpepbIBHOCTb (DYHKUUN OENCTBUTESNBHOIO NepemMeHHoro. ApugmeTtmyeckme OenUCTBUSA C He-
npepbIBHbIMKU PYHKUNAMU. HenpepbiBHOCTb CROXHOM PYHKUUK. OOHOCTOPOHHASA HernpepblB-
HOCTb. TeopemMa O CyLlecTBOBaHUN N HeENpepbIBHOCTU obpaTHoM oyHKUuK. CoxpaHeHne 3Haka
HenpepbiBHON yHKUMW. PaBHOMepHasa HenpepbiBHOCTb. Teopema KaHTopa. Knaccudumkaums
TOYeK paspbliBa.

4. QucphepeHumanbHoe ncumcneHme pyHKUMn ogHOMN nepeMeHHOMN.

MponsBogHbIE N OAHOCTOPOHHME NPOM3BOAHbLIE, BECKOHEYHbIE NPON3BOAHbIE. [[eoMeTpUYecKui
N n3nYeckmii CMbICN NPou3BoAHON. [pasuna anddepeHumpoBaHms 1 Tabnvua NPonU3BOLHbIX.
OudbdepeHumnan n ero reomeTpudeckun cmoicn. NponssogHasa CnoXxHon yHkuuun. Nponseoa-
Hble U anddepeHumnansl BbiclMx nopsgkos. Popmyna JlenbHuuya. MiHBapnaHTHOCTL hOpMbl
NnepBoro U HeMHBapUaHTHOCTb OPMbl BbICLLMX AuddepeHuunanos. NMapameTpuyecku 3agaH-
Hble YHKUMKM 1 nx anddepeHumposaHme. OCHOBHbIE TeopeMbl AnddepeHunanbHOro NcHmc-
nenus Ponng, Jlarpanxa, Kowwu. MNpasuno Jlonutans packpbiTus HeonpeaeneHHocten. dop-
Myna Tewnnopa n ee CBsA3b C 3agaden NpUBAMKEHHOrO BbIYMUCIIEHUS 3HAYEHUN PyHKUMN. [pu-
3HaKM MOHOTOHHOCTU. OKCTPEMyMbl M MpaBuna X HaxoxaeHwus. BbinyKnocTb, BOMHYTOCTb U
Toykn nepermba. AcumntoTbl. lNMpumeHeHne anddepeHunanbHOro UCYMCNEHUs K UccrnegoBa-
HUIO (PYHKLMIW M NOCTPOEHMIO rpadomKoB.

5. UHTerpanbHoe ncumncrneHme oyHKUMN oaHOMN nepeMeHHOMN.

MoHaTne nepsoobpasHon N HeonpeaeneHHoro nHterpana. CBoncTea HeonpeaeneHHoro uHTe-
rpana. Tabnuua HeonpeaeneHHbIX MHTErpanoB. TexHWKka UHTerpMpoBaHus (HenocpeacTBEHHOE
WHTErpMpoBaHmMe C NMOMOLLbI0 Tabnuu, MeToq pasfoXeHus, 3ameHa NnepeMeHHON, UHTerpupo-
BaHWe No 4YacTsMm, NpuBefeHMe KBaApaTHOro TpexysieHa K KaHoHu4veckomy Buay). [pumepsl.
PasnoxeHne MHorounieHa ¢ OeNCTBUTESNbHBIMU KO3IhdULMEHTaMU HA MHOXUTeNn. NpeacTas-
fieHne NpaBuIibHOM paunoHanbHoOM Apobu B BUAE CyMMbI NPOCTENLLNX paLMOHarbHbIX 4poben.
WHTerpupoBaHue npoctenwmnx apoden. NHTerpupoBaHme paumoHanbHbIX oyHKumn. CeegeHne
WHTEerpanoB OT UppaLMOHasnbHbIX U TPUFOHOMETPUYECKNX PYHKUNA K UHTErPUPOBAHMUIO pauuo-
HanbHbIX (OYHKLUWNA.

OnpepeneHHbIn MHTerpan. Ycnosue cyLlecTBOBaHUA onpegeneHHoro uHterpana. Knaccbol vH-
TerpypyemMblx yHKUnn. CBOMCTBa onpeaeneHHoro nHterpana. VIHterpan kak oyHKUUs BepxHe-
ro npegena. ®opmyna HetoToHa-JlenbHnua. Teopema o cpegHeM. [NpunoxeHne onpeaeneHHo-
ro MHTerpana K Bbl4MCIEHMIO noLwanen niocknx uryp, nriowagen noBepxHOCTN Ten Bpalle-
HUSA U HeKoTopbIX 06beMoB. [NapameTpuyeckn 3agaHHble KpyBble. [nuHa ayrn KpUBoW.

6. PYHKLUN MHOTUX NepeMeHHbIX
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OCHOBHbIE MOHATUSA Ha NJSTIOCKOCTU (paccTosiHe MeXAy TOYKaMW, OKPECTHOCTb TOYKU, BHYTPEH-
HASA TOYKa, N30NIMPOBAHHAas TOYKa, rPaHNYHasa ToYKa, OTKPbITOE MHOXECTBO, CBA3HOE U HECBA3-
Hoe MHOXecTBa, 06nacTb, 3aMKkHyTas obnacTtb, OrpaHMYeHHOE MHOXeCTBO). AHanornsa ¢ npo-
cTpaHcTBoM. [Npefen nocnegoBaTenlbHOCTU BEKTOPOB. TeopemMa O NMOKOOPAWUHATHOM CXOAUMO-
ctn. MNpegensl U HenpepbiBHOCTL. [BOMHbIE U MOBTOPHbIE npegensl. NMpumepbl. Henpepbis-
HOCTb MO COBOKYMHOCTU MEPEMEHHbIX U NO OTAeNbHOW nepemeHHon. duddepeHumansHoe mc-
YncrneHne QYHKUMA MHOIMMX NepeMeHHbIX. YacTHble npowussogHble. [OduddepeHumpyemMocTb
PYHKUMN MHOMMX nepemMeHHbIX. Heobxoaumele ycnosus guddepeHunpyemMoctun. [locTaTouHble
ycnoBua guddepeHumpyemMocTn OyHKLUM MHOTMX NepeMEHHbIX. TeopeMbl O B3aMMOCBSA3N Me-
xay omddepeHuMpyeMOoCTbi0, HEMPEPbLIBHOCTLIO M CyLEeCTBOBAHMEM YaCTHbIX MPOU3BOAHbLIX
YHKUMN MHOTUX nepemeHHbiX. MNMpounssogHas croxHon dyHkumn. OuddepeHuman dyHKUMn
MHOIMX nepemeHHbIX. [NponsBogHas no HanpasneHuto. pagmeHT. CBA3b NPOM3BOAHOWN MO Ha-
npaBfieHNO C rpaguMeHToOM. YcrnoBume Bo3pacTaHus (yobiBaHUs) oyHKUMKM B Touke. NpounsBoa-
Hble 1 guddepeHunansl BbICLUMX NOPSAKOB. PaBeHCTBO CMeLLaHHbIX Npon3BoaHbIX. Nccneno-
BaHUe PYHKLMA MHOIMMX NEpPEMEHHbIX, YCIOBME MOCTOAHCTBA, YCMOBME MOHOTOHHOCTU B YyKa-
3aHHOM HanpasneHun. Popmyna Tennopa. SKkcTpemyM. HesBHble (PyHKUMK. TeopeMbl O cyLle-
CTBOBaHUN HEABHOW (PyHKUMU. DyHKLUMOHanNbHble onpegenuntenu. CyllecTBoBaHME CUCTEMbI
HesIBHbIX (yHKUMA. B3anMHOOOHO3HaA4YHOEe OTObpaxeHwe ABYX MHOXECTB BEKTOPHOro npo-
CTpaHCTBa. YCNOBHbIN 3KCTpeMyM. [1paBuno MHoxuTenen JlarpaHxa. lNpumepsbi.

7. KpaTHble uHTerpansbol.

KpaTHble uHTerpansl. lNnowanb MHoroyronbHon durypbel. Mepa XKopgaHa. Namepumble MHO-
XectBa. HeobxoguMmoe u [OCTaTOYMHOE YCNOBME M3MEPUMOCTM MHOXECTBa Ha MIOCKOCTM.
Csonctea mMepbl XKopgaHa. Onpegenenuve gsonHoro nHterpana. Cymmel lapby n nx ceoncrsa.
KpuTepuin cywectsoBaHUsS ABOMHOMO MHTerpana. Knaccoel vHterpmpyembix gyHkunn. CBoncTBa
ABOWHOro uHTerpana. lNpuBeaeHne OBOMHOINO UHTerpana K noBTopHoMy. KpMBOMMHENHbIE KO-
opAnHaTbl Ha MockocTW. NMonsapHbIE N ANAUATUYECKME KOOpAMHaTbl. 3aMeHa NepeMeHHbIX B
ABOWHOM uHTerpane. TponHon uHTerpan. CeegeHne TPOWMHOrO MHTerpana K noBToOpHOMYy. 3a-
MeHa NepeMeHHbIX B TPOMHOM uHTerpane. Cdepuyeckme n LunMHapudeckue KoopamHathbl.

8. KpnBonuHenHble U NOBEPXHOCTHbIE UHTErpanbl

OnpepeneHne KpuBONUHEWHbIX MHTerpanoB. OCHOBHblE POPMYIbl BbIYUCIEHUS KPUBOSTMHEN-
HbIX MHTerpanoB. OnpeaeneHns NOBEPXHOCTHbLIX MHTErpanoB NepBoro n BToporo poga. Belumc-
NeHne NoOBEPXHOCTHbLIX MHTerpanoB. Matematnyeckne u usanyeckne nNpUnoXeHUs KpuBomu-
HEeWHbIX N MOBEPXHOCTHbLIX UHTErparnos.

9. Paabl. YucnoBble, (hyHKLUMOHANbHbIE U CTEeNEHHble pAAabI

Uucnosble pagbl. Cxogdawmecs u pacxogswmecs pagbl. Kpytepuin Kowm cxogmmocTn Ymcrio-
BOro psiga. Heobxogumoe ycrnosue cxogumocTu. [JoctaTouHble NPU3HaKM CXOLMMOCTU: Maxo-
pPaHTHbIM N NpefenbHbi Npu3Hakn cpaBHeHnda, Janambepa, Koww, Oupuxne, Abens. Abco-
MNIOTHas N YCroBHasi CXOAUMOCTb. YMHOXeHue psgoB. [lepectaHoBKa yneHoB psga. PyHKLMO-
HanbHble nocnefoBaTenbHOCTU N paabl PyHKUMK. [loToyeuHaa n paBHOMepHas CXOAUMOCTb.
Mpu3Hakn paBHOMEPHON CXOOUMOCTU (KpuTepuin Kown, MaxXoOpaHTHbIN NPpU3HaK Ansa nocnego-
BaTENIbHOCTWN, MaXXOPaHTHLIN Npu3Hak Beneplitpacca onga psaga). PaBHoMepHas cXxoanMOCTb U
HenpepbIBHOCTb, paBHOMEPHAas CXOAMMOCTb U MHTErpupoBaHue, paBHOMeEpHasi CXOAUMOCTb U
anddepeHumnposanne. CteneHHon psg. Paguyc cxogmmoctn. OudbdepeHumpoBaHme N NHTEr-
pupoBaHue cTeneHHoro psga. Pag Tennopa.

10. HecoGcTBEeHHbIE MHTErpanbl, UHTErpanbl, 3aBUcsAlMe OT NnapamMeTpa

OnpepeneHne HecobCTBEHHbBIX UHTErpanoB nepsoro Tvna. OnpegeneHne HeCOOCTBEHHbLIX UH-
Terpanos BTOPOro Tuna. JATanoHHble MHTerpanbl. CBOMCTBA cxogsaWmxca nHTerpanos. Kpute-
pun Kowmn cxoaumMocTn HeCoBCTBEHHbIX UHTerpanoB. [JoctaTovHble NPU3HaKM CXOAUMOCTU He-
coBCTBEHHbIX MHTErpanoB. MaxopaHTHbIM NpU3Hak cpaBHeHus. NpefenbHbIA NpU3HaKk cpaBHe-
HUs. ABContoTHas M ycrnoBHas cXogMMOCTb HeCOBCTBEHHbIX HTerpanoB. NpusHak Abens. Mpu-
3HaK Qupuxne. PacwmnpeHmne MeTogoB UHTErPUPOBaHUS Ha HECOBCTBEHHbIE UHTerparnbl. 3ame-
Ha nepemeHHbIX. MIHTerpupoBaHue no Yactsm. [naBHoe 3HadYeHne HeCOBCTBEHHOro MHTerpana.
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WHTerpansl, 3aBucsme ot napameTtpa. HenpepbIBHOCTL No napameTpy. AuddepeHumpoBaHme
N MHTerpMpoBaHune no napameTpy. HecobCTBeHHbIE MHTErpansl OT NapamMeTpa.

11. Pap v uaterpan ®dypbe

MocTaHoBKa 3agayun. [MpocTpaHCTBO CO cKanspHbIM Npou3BegeHMem. HopmupoBaHHOe Mpo-
cTpaHcTBO. CxoauMocCTb B cpegHeM. ['nnbbepToBo npocTpaHcTBO. CkandapHoe npousseaeHne u
HopMa pyHKuuK. [NoToyevHasa, paBHOMeEpPHasi CXOOUMOCTb U CXOOUMOCTb B CpeaHeM nocneno-
BaTernbHOCTEN N psagoB. OpToroHanbHble U OPTOHOPMUPOBAHHbBIE 3MIEMEHTbI MPOCTPAHCTBa CO
ckansdpHbiM npounssegeHnem. ObobLweHHbIn pag Pypbe. CBoncTBa ocTtaTka psga dypbe. He-
paBeHcTBO beccens. Ycnosue cxogmumocTtu psga ®ypee. PaBeHcTBO NMapceBans. 3amMkHyTbIE U
NoOJSIHble OPTOHOPMasibHbIE CUCTEMbI 3fIEMEHTOB B NPOCTPAHCTBE CO CKandApHbIM Npon3BeaeHu-
eM. TeopeMbl O CBS3M MeXAy 3aMKHYTOM U NOfHON cuctemon. Pag dypbe No opToroHanbHOM n
OpPTOHOPMUPOBaHHOM cuctemam yHKuun. HepaBeHcTBO beccens u paseHcTBO [lapceBans
Ansa aTnx pagos. TpuroHomeTpuyecknin psag dypbe. PasnoxeHne YeTHOM 1 HeYeTHON PYHKL MK
B TpuroHomeTpuyeckui pag Pypoe. KomnnekcHasa popma psaga dypbe. ToyeuHasa u paBHOMep-
Hasi CXOOMMOCTb TpUroHomeTpuyeckoro psiga ®dypoee. MNonHoTa TPUroHOMETPUYECKON CUCTEMBI
dyHKUMIA. [1BOMHbIE U TPOVHbIE paabl Pypbe.

NHTerpan ®ypbe kak npegenbHbli cnydan psga dypbe. [JocTaTOYHbIE MPU3HAKM CXOOUMOCTU
nHTerpana ®ypoe. lNpeacrasneHne yHKumMn mHTerpanom dypbe. lNpeacrasneHne YeTHOW U
HeYeTHON (pyHKUMM MHTerpanom dypbe. KomnnekcHoe npsamoe u obpatHoe npeobpasoBaHus
®ypbe. CuHyc n kocnHyc npeobpasoBaHms Pypbe.

12. dnemeHTbI TeOpPUUN 060OLEHHBIX PYHKLUN

Knacc ocHOBHbIX (NPOBHbLIX) PyHKUMIA. PyHKUMOHaNbHOE onpegeneHne 0606LWweHHON PyHKUMN.
PeryngapHble n cuHrynsapHole 0606weHHble pyHKuuK. Jenbta dyHKkuma. denctems ¢ obobLueH-
HbIMU (PYHKUMAMK. CekBeHLManbHbIM Noaxoa K onpeaeneHuntio o606LWeHHON yHKLNN.

q)OprI TeKYI.LleI‘/JI aTTecTauun.
KOJITOKBUYM, KOHTPOJIbHaA pa60Ta.

dopma NpoMeXXyTOYHOM aTTecTauum:
3ayerT, ak3ameH (I cemecTp, pasgenbl 1 — 6);
ak3ameH (Il cemecTp, pasgensl 7 —11); 3a4eT, ak3ameH (lll cemecTp, pasgensl 12 — 17).

Koabl chopmupyembix (cpopmupoBaHHbIX) komneteHumn: OK-8, OK-10, OK-12, OK-14

b2.6.2.2 AHanuTtu4yeckas reomeTpus

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

n3yyeHne MeTO4OB aHANMUMTUYECKON reoMeTpun Ang peleHns 3agady eBKMaoBoM reoMeTpum Ha
NSOCKOCTU M B NPOCTPAHCTBE, M3Yy4YeHNe MeToAa KOOpAMHAT, BEKTOPHOM anrebpbl, pasnnyHbIX
dopM ypaBHEHUI NPAMON IMHUN Ha NITOCKOCTU U B NPOCTPAHCTBE, YPaBHEHUSA NSIOCKOCTU, KpU-
BbIX U NOBepxXHOCTen BToporo nopsaka. OCHOBHbIMKU 3agavyamMmn y4ebHOM ONCUUNIINHBI SBISHOT-
cs: (hopmupoBaHue y CTy4eHTOB 3HaHU 06 OCHOBax aHannTU4ecKon reoMeTpumn n BEKTOPHOWN
anrebpsbl, NnpuobpeTeHne CTygeHTaMmn HaBbIKOB U YMEHWIA MO PELLEHUI0 reOMeTPUYEeCKnX 3agay
N UCNONb30BaHNIO BEKTOPHOWN anrebpbl, HEOBXOANMBIX B Kypcax MaTemMaTU4Yeckoro aHanusa B
pasgene «KpaTHble N KpUBOSIMHENHbIE UHTErparnbl», B Kypce « BEKTOPHbIN 1N TEH30PHbLIN aHa-
nnx», «ANeKTpoanHaMmnKa.

MecTo yyebHOM AncunnnuHbl B cTpykType OOI:

OucumnnuHa « AHanuTuyeckas reomeTpmusa» OTHOCUTCA K agncumnnnHam 6a3oBon YacTtn maTe-
MaTM4YeCKOro 1 ecTeCTBEHHOHAY4YHOro LiMKna OCHOBHOM obpasoBaTesibHOW NporpamMmmbl Mo Ha-
npasnenuto 011800 — Pagmnoduauka.
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KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Paspen 1. BektopHas anrebpa.

MoHaTue BekTopa. JIMHEeNHbIE onepaumm Hag BekTopamu. JInHenHas 3aBUCMMOCTb CUCTEMBI
BEKTOPOB. [eOMeTpNYECKMIA CMbICIT MIMHENHOM 3aBUCMMOCTWN. Ba3nckl Ha NNOCKOCTN 1 B NMpo-
CTpaHCTBe, pasnoxeHne BekTopa no 6asucy. MNpoekuuns Bektopa Ha ocb. OPTOHOPMUPOBAHHbIE
6asucbl, Mx 0cobeHHoCTb. HanpasnstoLwme kocMHycbl BekTopa. CkansipHoe, BEKTOPHOE, CMe-
LUaHHOE 1 ABOMHOE BEKTOPHOE NPOU3BEAEHMS, UX CBOMCTBA, BblpaXkeHNe Yyepes KoopAnHaThbI
COMHOXWUTENEN. YCnoBme opTOroHanbHOCTH, KONMHEAPHOCTM, KOMMaHAPHOCTUN BEKTOPOB.
Cwucrtema koopgumHaT, KoopauHaThl TOYKM, NpeobpasoBaHne CUCTEMbI KOOPANHAT.

Pazpgen 2. Mpsamas un NNocKocCTb.

Cnocobbl 3agaHnsa NMMHUIA Ha NAIOCKOCTU, NIMHUIA U MOBEPXHOCTEN B npocTpaHcTBe. Anrebpau-
YyecKkune NUHUKN K NoBepxHocTu. MNMpamasn Ha NNockocTu. PasnnyHble opMbl ypaBHEHUS NPSIMOM:
obuwee, napameTpu4eckoe, KAHOHNYECKOE, C YrNoBbIM KO3I(PULIMEHTOM, B OTpe3Kax, HopMarb-
Hoe. lNMy4ok npsambIX. MNMNockocTb B npocTpaHcTBe. PasnnyHble opMbl YpaBHEHUS MIIOCKOCTH:
obuee, B oTpeskax, HopMaribHoe. [yyok n cBaska nnockocten. Mpsimas B npoctpaHcTee. Pas-
NYHbIE hOpPMbI ypaBHEHMS NPSAMON: obLee, NapameTpuyeckoe, kKaHoHn4eckoe. Nepexon oT

O HOro 3agaHus K gpyromy. BaanmHoe pacnonoxxeHue gByx NAOCKOCTEN, NMPSIMOW N NSIOCKOCTH,
ABYX MpsiMbIX B NpocTpaHcTBe. OCHOBHbIE 3aayn Ha TeMy «[l1psamas U NNoCKOCTby»: paccTos-
HWE OT TOYKM OO NNOCKOCTM M NPSIMON, PACCTOsIHUE MeXay NPAMbIMK, Yibl MeXay NPAMbIMU 1
NAOCKOCTAMM, YCIIOBUE NepeceveHnst ABYX NpsiMbIX U T.4.

Paspnen 3. KpuBble 1 noBepXHOCTU 2-ro nopsaka.

annunc, runepbona, napabona, OnpegeneHne, BbIBOA KAHOHNYECKOTO YpaBHEHUS KaXO0N U3
3TUX KPUBbIX, MX CBOMCTBA. DKCLIEHTPUCUTET U OMPEKTPUCHI dnnunca, runepbonbl, napabonsbi.
MonapHasa cuctema koopauHar. [NonspHoe ypaBHeHue annunca, runepbonsl, napadonsl. O6-
LLlee ypaBHEHME KpuBOW BTOporo nopsaka. lNpueegeHune obuiero ypaBHEHMs1 K KAHOHUYECKOMY
BMAy C NOMOLLIbIO MOBOPOTA OCEN N NepeHoca Havana koopauHaTt. Knaccudgukaums Kpusbix
BTOpOro nopsigka. NMoBepxHOCTM BTOPOro nopsiaka: annuncoua, runepdononabl, napabonovasl,
KOHYCbl U LMITMHAPBI, UX KAHOHUYECKME ypaBHEHUs1, cBoncTBa. NprBeaeHme ypaBHEHUS No-
BEPXHOCTU BTOPOro nopsifika K KAHOHN4YECKOMyY BMUAY.

dopMbI TeKyLLen aTTecTauumn: KOHTpobHas paboTa, AoOMaLLHSAst KOHTpOnbHasa paboTa
dopMa NPOMEXYTOYHOMW aTTecTaLuMumn: 3K3aMeH

Koabl chopmupyembix (cpopmupoBaHHbIX) komneteHumn: OK-8, OK-10, OK-12, OK-14

b2.6.2.3 INlnHenHas anrebpa

Llenu u 3agaum yuyeGHOM ANCLUNIIUHDI: B LLMPOKOM NMOHUMaHUK CoAepXaHne Kypca NMHen-
Hou anreBpbl cCOCTOUT B NpopaboTke MaTeEMaTUYECKOro s3blka ANs BblpaXKeHUs O4HOW 13 ca-
MbIX OOLLMX Maen CoBpeEMEHHOIO eCTECTBO3HAHNS — Uaeun NuHenHocTu. B npouecce mayyeHuns
Kypca NMHeHOoM anrebpbl CTyAeHTbl M3y4atoT BOMPOCHI Pa3peLuMMOCTU U CTPYKTYPbI PeLLeHUi
CUCTEM NMHENHbIX ypaBHEHWI, OCBanBatloT abCTpakTHbIE NOHATUS NMMHENHOTO NPOCTPaHCTBA,
Gasunca, NMHeHoro onepaTtopa, OUNMHERHOW U KBaapaTUYHOW (POPMbI, a TaKKe U3yYatoT KOH-
KpeTHble NPUMEpbI, AaloLLine peanu3aumio 3TUX abCTPaKTHbLIX MOHATUNA.
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MecTto yuye6HOM ancunnnuHbl B cTpykType OOI: JucunnnuHa «JinHenHasa anrebpa» oTHO-
CUTCH K eCTECTBEHHOHaY4YHOMY MaTemaTu4eckomy uukny b-2, aBnascb HEOTbEMIIEMOM YacTbio
npegmeTHon obnactn «Matematuka». Pasgen «JlnHenHasa anrebpa» cBsizaH ¢ gpyrumu pasge-
namm maTemMaTuku n PU3NKK.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

Paspnen 1. MaTtpuubl n onpeaenutenmu.

MpsmoyronbHble MaTpuubl. Cymma matpuu, NponsseaeHne MaTpuLbl Ha YACHO, YMHOXEHWE
mMaTtpuy. CBoncTBa aTuX onepauun. NepectaHoBKM, MHBEPCUN, TPAHCNO3ULUK, NOACTAHOBKM.
Onpepgenntens KBagpaTHOM MaTpuubl, CBOMCTBA onpeaenutens. PasnoxeHvne onpegenurens
no anemMeHTam CTpoku unu ctonbdua. Teopema Jlannaca. Onpegenutenbs Npon3seneHNsa maT-
puy. ObpaTtHasa maTpuua, Kputepun obpaTMMOCTH, Bbl4MCEHNE 0BpaTHOM MaTpuLbl.

Paspgen 2. CucteMbl NMIMHEUHbIX YypaBHEHUMN.

PaHr matpuubl. Teopema o 6a3mcHomM M1Hope. PaHr nponssegeHns MaTpuy,. SreMeHTapHble
npeobpasoBaHns CTPOK MaTpULbl U UX MPUMEHEHME K BbIYUCIIEHUIO paHra MaTpuubl. Cuctemsl
NNHENHbIX ypaBHeHU. OCHOBHbIE onpeaeneHuns: YactTHoe 1 obulee peLleHunsi, COBMeCTHbIe U
HEeCOBMECTHbIE CUCTEMbI, AKBMBANEHTHOCTb cucteM. Teopema Kpamepa. Kputepun coBmecT-
HOCTU CUCTEM NIMHENHBbIX YpaBHeHUN (TeopeMa KpoHekepa - Kanennun). MeTtopg Maycca pelue-
HUS1 CUCTEM NIMHENHbIX YpaBHEHUN. JInHenHble ogHopoaHble cuctembl (JIOC). CBonctea pelue-
HUN. PyHaameHTanbHas cuctema peweHun (PCP). Teopema o ®CP. CtpykTypa obuiero pe-
weHuna J1OC. HeogHopoaHble cuctemsl (JIHC). CtpykTypa obuero peleHus JIHC.

Paspnen 3. JluHenHble npocTpaHcTBa.

AKcnomaTtmka nMHenHoro BektopHoro npoctpaHctea (J1BIT), npumepsl, ceonctsa J1BI. JluHen-
Hasi 3aBUCMMOCTb cucTtembl BektopoB B J1BI1. basuc n paamepHocTtb J1BI1. KoopauHaTtel BekTopa
B AaHHOM Basuce. MaTpuua nepexoga oT ogHoro 6asuca k gpyromy, npeobpasoBaHue Koopau-
HaT BeKTopa npu nepexoge kK HoBoMy 6asucy. NoanpoctpaHcTBo. CyMmma 1 nepeceveHne noa-
npocTpaHcTB. JInHeHble 0605104KN 1 TeopeMbl 0 pa3amepHocTU. Nsomopduam JIBI. EBknugoso
NPOCTPaHCTBO, onpeaeneHue u npumepsl. HepaseHcTBa Kowmn - ByHSKOBCKOrO 1 TpeyrofnibHuKa.
O6wun BuAa ckansapHoOro npousBeaeHns B KOHEYHOMEPHOM EBKNINAOBOM NpocTpaHcTee. OpTo-
rOHaNbHOCTb N OPTOHOPMUPOBAHHOCTL CUCTEMbI BEKTOPOB. [pouecc opToroHanuaaumm cucte-
Mbl BEKTOPOB.

Paspnen 4. JluHenHble onepaTtopsbl.

OnpegeneHune nuHenHoro onepatopa. MNMpumepbl. O6bpas n 9apo NMHenHoro onepartopa. Mart-
puua nMHenHoro onepartopa B AaHHOM 6asuce. NpeobpasoBaHne MaTpuubl onepaTtopa npu ne-
pexoae oT ogHoro 6asuca k gpyromy. [1eMcTBus € NMHENHbIMK onepatopamu. O6paTHbIN one-
paTop, ero ceonctea. Kputepun obpatnmoctu. lNognpoctpaHcTBa, MHBapUaHTHbIE OTHOCK-
TenbHO onepaTtopa. CoBCTBEHHbIE BEKTOPbLI U COBCTBEHHbIE 3HAYEHUS NIMHEMHOrO onepaTopa,
NX CBOMCTBA. XapaKTepucTnyeckoe ypaBHeHUe. YHUTapHbIA 1 CaMOCONPSKEHHbIA onepaTopbl.
Csonctea cobCTBEHHbIX 3HAYEHUIN U BEKTOPOB CaMOCOMNpPsKeHHOro onepaTopa. CyliectsoBa-
HMe OpTOHOPMUPOBaHHOro 6asnca n3 cCO6CTBEHHbLIX BEKTOPOB CaMOCOMPSKEHHOMO onepaTopa,
HaxoXgeHue ero.

Paspnen 5. KBagpaTtuuiHbie oopMbl.

JlnHenHasn, bunuHenHasn n kBagpatrnyHas dopmebl B JIBI1. Matpuua kBagpatndHon oopmbl (KP)
n ee npeobpasoBaHune nNpu nepexoge K HoomMy 6asucy. PaHr n nngekc K®. Teopema JlarpaHxa
o npueeaeHnn KO k agnaroHansHomy Buay. Teopema Akobu. 3akoH nHepummn KO. Kputepui
CunbBecTpa nonoxutensHon onpegeneHHocTn K.

®dopMbI TEKyLLEen aTTecTauumn: KOHTponbHas paboTa
dopMa NPOMEXYTOYHOM aTTecTaLuun: dK3aMeH

Koabl chopmupyembix (cpopmupoBaHHbIX) komneteHumn: OK-8, OK-10, OK-12, OK-14
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b2.6.2.4 OuddepeHumnanbHbie ypaBHEeHUs

Llenu 1 3apgaum y4yeb6HOM OUCLUMNIUHBI: LENbIO U3YYEeHUS OAUCUMUMNNMHBI SIBSIETCS OCBOEHUE
TEOPETUYECKNX OCHOB OObIKHOBEHHbIX AN depeHUmnanbHbIX YpaBHEHUA, a Takke npuobpeTe-
HMEe NPaKTUYECKUX HaBbIKOB WX MHTErPUPOBAHMS U B TOM YMCIe NPUBHMKEHHBIMU MeToA4aMMm.

MecTo yyebHOM ancumnnuHbl B cTpykType OOI: kypc «duddepeHumnanbHble ypaBHEHUS»
Basnpyetca Ha kypcax «MaTtematnyecknin aHanua» n «JlnHenHas anrebpa». [MpakTudeckune
HaBbIKW W TepeTunyeckme 3HaHua auddepelmanbHbiX YpaBHEHUA UCMONb3YIOTCA Aanee npu
N3y4yeHun Opyrmx MatemaTUyeckux OUCLMUMNIIMH, KYpCOB TeopeTuyeckon usmnkm «Teopetuye-
cKkasi MexaHukay», «dnekTpoanHamukay, «Ctatuctndeckaa gpusmka», «KBaHToBasi MexaHukay,
a Takke MHOIMX CneLKypCcoB.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Paspen 1. AuddepeHumnanbHble ypaBHEeHUs NepBOro nopsaka.

OnuncaHune 3akoHoOB npupodbl B opme andpdepeHumansbHbix ypaBHeHU. OCHOBHbIE onpeae-
nexHuns. NeomeTpuyeckas nHTepnpetTauusa anddepeHumansHOro ypasHeHUs NepBoro nopsigka,
paspeLleHHOro OTHOCUTENBHO npon3sBoaHon. MeTtoq n3oknuH. MNMoctpoeHne guddepeHumnans-
HOro ypaBHEHMs1 No ObLLeEMY peLleHuto. YpaBHEHUs C pa3fensaiowmnumMmcs nepemMeHHbIMN U npu-
BogMMble K HUM. OgHOpOAHbIE YpaBHEHUA. YpaBHEHUS, MPUBOANMBIE K OOHOPOAHbLIM. JInHeR-
Hble auddepeHumnanbHble ypaBHEHNA nepBoro nopsgka. CTpykTypa obuero peleHns nMHen-
HOro HEOAHOPOAHOr0 ypaBHeHUs. YpaBHeHust bepHynnu u Pukkatn. YpaBHEHWEe B MOSHbIX
anddepeHumnanax. NMoHaTMe nepsoro nHTerpana. VIHTerpupyowmn MHoOXuUTenNb. MNpuemMsl oTbl-
CKaHNSA NHTErPUPYIOLLNX MHOXUTENEN. TeopemMa CyLLeCTBOBaHUA U €ANHCTBEHHOCTU peLleHus
AnddepeHUmnanbLHOro ypaBHEHUS NepBoro nopsigka, paspeeHHoro 0OTHOCUTESTbHO NPOU3BOA-
Hon. lMpuHUMN CxXMMaroWwmx oTobpaxeHun. MeTton nocnegoBaTenbHbIX NpubnmkeHun. lNpo-
AOJDKeHne pelleHns. Henpogomkaemoe pelleHne n ero noctpoeHne. Teopema o NpUMbIKaHUK
HEenpPoaOMKaeMOoro peLlueHus K rpaHuue obnactn. CteneHb rmagkocTn peweHnn anddepeHum-
anbHOro ypaBHeHUd. HenpepbiBHas 3aBUCUMOCTb pelueHus auddepeHumnanbHOro ypaBHeHUs
OT HayarsbHbIX YCNOBUM U OT napamMeTpoB. lNpocTblie ocobble ToYKK, ux knaccudgukauyms. Oco-
Oble pelweHus. duddepeHumanbHble ypaBHEHNA NepBOro Nopsiaka, He paspeLLeHHble OTHOCK-
TenbHO NPOM3BOAHOW. YpaBHEHUs, He coepxalime SBHO HEe3aBUCUMOW NepeMeHHOW, Heuns-
BECTHOM (PyHKUMKW. YpaBHEHNE C OAHOPOLHOM (PbyHKUMen B neson 4Yactn. O6wmin cnyyan Bee-
AeHusa napameTpa. AuddepeHumansHble ypaBHEHUS, paspeLllMble OTHOCUTENbHO aprymeHTa
UM HEN3BECTHOM PyHKLUMK. YpaBHeHUs JlarpaHxa n Knepo. NoHsTne 06 ornbatowien ceMencr-
Ba KpuBbIX. Teopema 06 ormbatoLlien cemenctTsa MHTErparnbHbIX KpMBbLIX. TeopemMa CyLlecTBO-
BaHUA pelleHns anddepeHumanbHOro ypaBHeHUs NepBoro nopsiaka, He paspeLleHHOro oTHo-
CUTENbHO NPOU3BOAHON. P-ANCKPUMUHAHTHAs KpuBasi U ee CBsI3b C OCOObIMN peLLUEHUAMM.
Paspnen 2. AucddepeHumanbHble ypaBHEHUS1 BbICLUMX NOPSAAKOB.

OunddepeHunansHoe ypaBHeHe n-ro nopsigka, paspelleHHoe OTHOCUTENbHO CTapLuen Npoms-
BogHon. CBegeHne ero K HopmarnbHOM CUCTEME ypaBHEHU. TeopeMbl CyLLLECTBOBAHUSA U €OUH-
CTBEHHOCTU, HEMPEPLIBHOMN 3aBUCMMOCTU peLleHnst HopManbHOM CUCTEMbI OT HayarnbHbIX YCIlo0-
BUM N OT NapameTpoB. Teopema CyLLeCTBOBaHUSA U €ANHCTBEHHOCTU pPEeLUEeHUs YypaBHEHUS N-TO
nopsiaka, paspeLleHHOro OTHOCUTESbHO CTapLllen NPOU3BOOHOM, Kak CreacTtBue TeopeMbl Cy-
LLLeCTBOBaHMS U €OUHCTBEHHOCTU peELLEHNa HOpMasibHOW cucTeMbl. YacTHble cnyyan audpdpe-
peHuMansHOro ypaBHeHUs N-ro nopsiaka, gonyckatowme noHmwxeHue nopsigka. Teopema cylle-
CTBOBaHUS U €ONHCTBEHHOCTU peLLeHnst IMHENHOro anddepeHumnanbHOro ypaBHeHUst n-ro no-
psgka ¢ HenpepbiBHbIMU KO3 duumeHTtammn. ObLias Teopumsi IMHENHOTO OQHOPOAHOrO Andde-
peHumansHoOro ypaBsHeHns n-ro nopsgka. Onpegenurens BpoHckoro, nposepka He3aBUCMMOCTU
peweHun. PyHaameHTanbHas cucrema peweHnn. CTpykTypa obLiero peleHns NMHENHOro oa-
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HopoaHoro auddepeHUnanbHOro ypaBHeHus. TeopeMbl O MakCUManbHOM 4ucne fUMHENHO-
HEe3aBUCUMbIX pPeELUEHUA N O TOXAECTBEHHOCTU ypaBHeHuW. [MocTpoeHne nuHenHoro andpde-
peHuMansLHOro ypaBHeHUs no pyHaameHTanbHoOW cucteme pewleHnn. dopmyna Jinysunna u ee
npumMmeHeHne. Cnocob NOHMXEHUA nopsiaka IMHENHOro OQHOPOAHOIO ypaBHEHMUSI NPU U3BECT-
HOM YacTHOM pelueHun. CTpyKTypa obLuero peleHnsa fIMHEMHOro HeoAHoOpPoaHOro anddepeH-
UManbHOro ypaBHeHUs1 n-ro nopsaka. MNpuHumn cynepnosvumn. MeTtoq Bapuauum npon3Bosib-
HbIX MOCTOSAHHbIX AJ1S1 OTbICKAHNSA YaCTHOroO peLleHns HEOQHOPOAHOrO YpaBHEHNSA N-ro Nopsiaka.
®yHKuuna MNpuHa. JInHenHoe ogHOPOAHOE ypaBHEHME N-ro nopsiaka ¢ NOCTOSIHHbIMWU KO3dhdnum-
eHTamun. OnepaTopHble MHOroYsieHbl U UX CBONCTBA. PasnoxeHne onepaTtopHOro MHOrouvsieHa
Ha NUHEenHble MHOXUTENW. [lencTBMe onepaTtopHOro MHOro4YsieHa Ha npoctenme yHKLUN.
dopmyna cmeleHnd. XapakTepUCTUYECKUA MHOFOYSIEH U XapaKTepPUCTUYECKOEe YpaBHEHWME.
MocTpoeHne dyHaaMeHTanbHOW CUCTEMbI peLleHn JIMHENHOMO OAHOPOLHOrO YpaBHEHUs C MNo-
CTOSHHbIMK KO3bPMLUMEHTAMN B Clly4ae NPOCTbIX U KPaTHbIX KOPHEW XapaKTepuUCTUYECKOro
MHOroyneHa (OAencTBUTENbHbIX MW KOMMMEKCHbIX). JIMHenHble HeoaHOPOoAHble YpPaBHEHUS C
NOCTOSIHHBbIMKU KO3dhpuumeHTamu. KBasmnonnmHomsl 1 nx csonctea. CTpykTypa YacTHOro pelue-
HUS NIMHEMHOrO0 HEOAHOPOLHOrO YpaBHEHUSA C NOCTOAHHBLIMU KO3 UUMEHTAMU U KBA3UMNONN-
HOMOM B npaBon 4Yactu. OnepaTopHbI MeTOL OTbICKAHMSI YaCTHOMO peLleHusi Takoro ypaBHe-
HUs. YpaBHeHne Junnepa. VHTerpmpoBaHme OAHOPOAHbLIX NWHEWHbIX AuddepeHumanbHbIX
ypaBHeHUN ¢ nomoLbto paaoB. OTbickaHne oyHOaMEHTaNnbHOM CUCTEMbI PELLUEHUA YpaBHEHUN
Aupn n beccens.

Paspgen 3. CuctemMbl 06bIKHOBEHHbIX AnddepeHUnanbHbIX ypaBHEHUMN.

OKBMBANEHTHOCTb HOPMarbHOM CUCTEMbI N AnddepeHumanbHbiX ypaBHEHNA OOHOMY ypaBHe-
HUIO N-ro nopsiaka, paspeLleHHOMY OTHOCUTENBbHO CTapLllen Npou3BoAHON. TeopeMbl O Henpe-
PbLIBHOW 3aBUCMMOCTU N HENPEPbIBHOW AN depeHUMpyeMOCTN peLleHns HopMasibHON CUCTEMB
Nno HayasnbHbIM YCrOBUAM WM MO napameTpy. [lepBble MHTerparnbl HOpManbHOW cucTembl and-
depeHumnanbHbIX YypaBHeHUn. Heobxoaumoe n goctatovyHoe ycrnoBue Anst Toro, Ytobbl Henpe-
pbIBHO-ANddepeHumpyeMasa yHKUNSA Obina nepBbIM UHTErpanomM HopMasnbHOW cucTemsl. Teo-
peMa 0 MakCcMMasibHOM Yucre He3aBUCUMbIX MEPBbIX MHTErpanoB. JKBUBANIEHTHOCTb OTbICKa-
HUS N HE3aBUCUMbIX NEPBbLIX MHTErpanoB NOCTPOEHUIO OOLLEro pelleHns HopMasnbHOW CUCTe-
Mbl. [MOHWXeHWe nopsaka HOpMarnbHOW CUCTEMBI, €CfiM U3BECTHA YacCTb MepBbIX MHTErpanos.
CummeTpuyHasa popma cuctemsl anddepeHumnanbHbiX ypaBHEHUN. VIHTerpupyemsle KOMBUHa-
umn. Obwasa Teopust IMHENHBIX OQHOPOAHLIX CUCTEM AndepeHUManbHbIX YypaBHEHUA C He-
npepbIBHbIMU KO3dhduuneHTamm. PyHaameHTanbHas cuctema peleHun. lNoctpoeHne nuHen-
HOM OOHOPOAHOW CUCTEMbI MO PyHAAMEHTanbHOM cucteme pelleHun. CTpykTypa obuiero pe-
LWEHNSA NIMHENHON HeodHopoaHOM cuctemsbl. MeTon Bapuaumm nponsBOSibHbIX MOCTOSAHHbIX 44
OTbICKQHUS 4YaCTHOro pelleHns NMHENHON HeOOHOPOAHOW cucTemsbl. JIMHeNHble O4HOPOAHbLIE
CUCTEMbBI C NMOCTOSIHHLIMW KO3hdULUMEHTaMU. XapaKTepucTmyeckoe ypaBHEHNE Kak ypaBHEHME
Ha OTbICKaHWe COBCTBEHHbIX 3HAYEHUN N COBCTBEHHbIX BEKTOPOB MaTpuLbl cuctemMbl. Bug yH-
AaMeHTanNbHON CUCTEMbI PELLUEHU B Criydae NPOCTbIX KOPHEN (OeNCTBUTENbHbIX U KOMMIIEKC-
HbIX). Bua doyHOaMmeHTanbHOM CUCTEMbI PELLEeHUI B Crydasax, Korga xapakrepuctmyeckoe ypas-
HEHME MMeeT KpaTHble KOPHU U pasfnyHble 3Ha4YeHUsl paHra xapakTepuCcTU4eCKOW MaTpuubl.
MeTopn UCKNIYeHUs ANns NIMHENHbIX CUCTEM C NOCTOSIHHbIMK KO3dhdmumneHTamm obLlero Buaa.
Pasagen 4. UHTerpanbHble ypaBHEHUS.

Knaccuduvkaumsa NMMHENHbIX MHTErparbHbIX ypaBHEHMI NO podaM. YpaBHeHus BonbTepa. Ypas-
HeHus Opefronbma 2-ro poaa. YpaBHeEHUs C BbIPOXAEeHHbIM sapoM. CyllecTBoBaHME peLueHns
ypaBHeHus1 ®pegronbma ¢ mansiMm sapoM. CyuiecTBoBaHWe pelleHust ypaBHeHust BonbTeppa.
Teopembl ®pegronbma. CnekTpanbHaa Teopus ypaBHeHUn ®PpearonibMa ¢ CUMMETPUYHBIMU
aapamun. CBoKcTBa cnekTpa cobCTBeHHbIX 4ucen. Teopema [vnbbepTta-lUmuarta. 3agava
Wrypma-Jinysunna wn uHTerpanbHble ypaBHeHud. Teopembl [unbbepta 06 wHTErpanbHOM
npeacTaBfeHnn peLlleHns KpaeBorn 3agaym vyepes yHkumo 'pyuHa. BeiBog Teopembl CTeknosa
n3 Teopemsbl NmnbbepTa-LUmnara.
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Paspgen 5. YUncneHHble meToabl pelleHUs 0ObIKHOBEHHbIX AuddepeHumnanbHbIX ypaBHe-

HUWN.

MeToabl, OCHOBaHHble Ha pasnoxeHun B psg Tennopa. Metoabl PyHre-KyTtTta. NorpelHocTb
annpokcMmaLumm n YCTOMYMBOCTb PAa3HOCTHOM CXEMbI. YCTONMYMBOCTb U cxoammocTb. OBocHoBa-
HWe meToga Junepa u ero BbIMUCIIUTENBHON YCTONYNBOCTM.

Pazpgen 6. BapuaunoHHoe ucumcneHue.

MpocTenwasn 3agadvya BapuaumMoHHOro mncumcrieHnda. OcHoBHas neMMma BapuaLnoOHHOIo Ucyuc-
nexus. MNepBasa Bapuauyus. YpasHeHne 3unepa. Skctpemanu. OCHOBHbIE ClyYyaun UHTerpupye-
MOCTU ypaBHeHnsa Junepa. PaclwvpeHne BapuauuoHHbIX 3agadv. BapuaumoHHasa 3agada Ha
Knacce BeKTOPHbIX OYHKUUIW. BapnaumoHHas 3agada co ctaplimmMm Npon3BoaHbIMU. YpaBHeHME
Onnepa-lyaccoHa. BapuaumoHHada 3agadva Ha knacce (PyHKUUM MHOTUX NepeMeHHbIX. YpaBHe-
Hue Onnepa-OcTporpaackoro. BapraunoHHble 3agadn Ha yCrnoBHbIM aKCTpeMyM. 3agada Jla-
rpaHxa. Misaonepumetpudeckas BapaunoHHasa 3agada. BapnauymoHHble 3agaym ¢ NogBuXKHbIMU
rpaHuuamMun. YcroBusi TpaHCBepCanbHOCTM pasfnuyHbiX BUMAOB. Heknaccudeckue BapuaunoH-
Hble 3agaun. 3agada ontumarnbHoro ynpasnenus. MNMpuHuyun makcumyma J1.C. MNMoHTparnHa. Pe-
WweHne 3agaym o6 onTuManbHOM OCTaHOBKE MaTepuasibHON TOYKN.

DopMbI TEKYLIEN aTTecTauUun: [ABE KOHTPOSbHbIE paboThI.
dopma npomexyToyHoun atrectaumm: ak3ameH (Il cemectp).

Koabl hopmupyembix (cpopmupoBaHHbIX) komneteHumun: OK-8, OK-10, OK-12, OK-14

b2.6.2.5 Teopusa BepoATHOCTEM U MaTeMaTUYECKasA CTaTUCTUKA

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

CopepxaHue ancumnnuHel «Teopus BEpOSATHOCTENM M MaTemMaTuyeckasd ctaTUCTUKa» Hanpas-
NIEHO Ha O3HaKOMIIEHUE CTYAEHTOB C OCHOBHbIMW MOHATUAMM U METO4aMU TEOPUN BEPOSITHO-
CTEN, MAESAMU M annapaTtoM MaTeMaTU4eCKON CTaTUCTUKKU, KOTopble Heobxoanmsbl Npu obpaboT-
Ke pe3ynbTaToOB 3KCMEPUMEHTA, aHanM3e crydanHbIX ABfeHU, BO3HUKAOWKNX B pagnodunanye-
CKMX MPUSTOXEHNAX U NpU nepefade nHopmaumnu.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnnuHa «Teopusi BEPOATHOCTEN N MaTeMaTnyeckas CTaTUCTUKa» OTHOCUTCA K AUCLMNAN-
Ham 6a30BOM YacTM MaTemMaTM4YecKoro U ecTeCTBEHHOHAy4YHOro LMKna OCHOBHOM obpasoBa-
TenbHoM nporpammel no HanpaeneHno 011800 — Pagnodumsunka.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHON ANCLMNIIUHDI

Pasgen 1. OCHOBHbIE NOHATUS TEOPUN BEPOATHOCTEN.

1.1. OnemeHTbl KOMBUHATOPUKM N CXEMBI LLIAHCOB.

AcnbiTaHne 1 NoHATME afieMeHTapHOro cobbiTnsa. CxeMbl LLaHCOB: 9KCNEPUMEHTHI C U 6e3 BO3-
BpaLleHus, ¢ ydeToM 1 6e3 yyeTa nopsiaka.

1.2. AKcMomaTuka Teopum BEPOSATHOCTEMN.

[MpocTpaHCTBO CryYanHbIX cOBbITUI U onepaumn Hag, cobbiTuamu. Anrebpa n [1-anrebpa cobbl-
TU. AKCMOMbI BEPOATHOCTM 1 BEPOSITHOCTHOE NPOCTpaHCcTBO. CBONCTBA BEPOSTHOCTY, BbITE-
KatoLme 13 akCUoM.

1.3. Cnocobbl McuncrneHnsa BEpOATHOCTEMN.

CraTtuctnyeckoe, Knaccmyeckoe n reomeTpmyeckoe onpegeneHnsa BeposaTHocTen. BepoaTHOCTb
Ha CYETHOM NPOCTPAHCTBE 3fieMeHTapHbIX cobbiTui. 3agadva broddoHa. MNapagokc bepTpaHa.
1.4. OCHOBHbIE COOTHOLLEHUSI TEOPUN BEPOATHOCTEMN.
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YcnoBHas BEpOATHOCTb Teopema YMHOXeHUs1 BeposiTHOCTeEN. HesaBucumble cobbiTus. Teope-
Ma CITIOXXEHNSA BEPOATHOCTEN. Teopema CnoxXeHust A4S He3aBUCUMbIX U HECOBMECTHbIX CODbI-
TMn. dopmyna nosHon BepoATHocTU. opmyrna bareca.

1.5. OCHOBHblE ANCKPETHbIE pacnpeneneHus.

Cxema bepHynnu. Hanbornee BepoATHOe 4ncro ycnexos. 'eomeTpuyeckoe pacrnpeaeneHuve.
MNMnepreomeTpuyeckoe pacnpeeneHme. Cxema He3aBUCUMbIX UCMbITAHUIA C HECKOSTbKUMU UC-
xoaamun. KoHeyHble ogHopoaHble Lenn MapkoBa. Pacnpegenenue NyaccoHa.

Paspgen 2. Teopusi cnyYyamHbIX BeNIUUYUH.

2.1. OcHOBbI TEOPUN Cry4arHbIX BENUYNH.

CniyyaiHble BenNUUUHbI. PYHKUNA pacnpedeneHns BeposaTHOCTEN U e€ cBOMUCTBA. [JUCKPETHbIE K
abConTHO HenpepbIBHbIE CryYanHble BenuymHbl. MNMNoTHOCTE BeposaTHOCTeEN. PaBHOMeHoOe, no-
KasaTernbHoe U HopmaribHoe pacnpegerneHus. NpeobpaszoBaHusa NNOTHOCTEN BEPOSATHOCTEN
YHKUNN OT O4HOW CryYanHOW BESTIUYUHbLI: Cllydan MOHOTOHHbIX, HEMOHOTOHHbIX U Pa3pbIBHbIX
PYHKLNA.

2.2. MHOromepHble (byHKLUUKM pacnpeneneHns.

CniyyaiHble BEKTOpPbI, X YHKUUN pacnpedeneHmnsi U CBOMCTBA. YCNOBHbIE NSIOTHOCTU BEPOAT-
HocTen. HezaBucumble criydanHble BeNUYnHbL. BeposaTHOCTHOe pacnpegeneHne pyHKuMmn He-
CKOMbKMX CryYanHbIX BeNMYKMH. PacnpegeneHme cyMmmbl, NPOM3BEAEHNSA N YAaCTHOIO CyYamnHbIX
BENUYWH. X>-pacnpeenenune u pacnpeaeneHne CTbloaeHTa.

2.3. YncnoBble XxapakTEPUCTUKN CryHanHbIX BESTUYMH.

HavyanbHble 1 ueHTpanbHble MOMeHTbl. MaTemaTudeckoe oxnagaHume 1 aucnepcust 1 X CBOUCT-
Ba. YMcnoBble XxapakTePUCTUKN 3aBUCUMOCTN: KOBapmauus 1 KoauumneHT koppensumnu.

2.4. MNpepernbHble TeOpPEMBI.

HepaBeHcTBa Yebbiwéra n MapkoBa. [NocnegoBatenbHOCTU CRyYarHbIX BENUYUH U BUObI UX
CX0OMMOCTU. 3aKoHbl BnbLUMX Yynucen B opme Yebbiwéra, XvH4mMHa, bepHynnu u NyaccoHa.
MpepenbHble TeopeMbl BUHOMMANBLHOIO pacnpeneneHuns: uHTerpaneHas n anddepeHumans-
Hasa TeopemMbl MyaBpa-Jlannaca. LleHTpansHas npegenbHasa Teopema.

2.5. Xapaktepuctmyeckme pyHKLmn.

Xapaktepuctnyeckom pyHKumm n nx ceonctaa. CBOMCTBO NOSNOXUTESTbHOW ONpeaesieHHOCTH.
KymMynsaHTbI CriydanHbIX BENMYMH. ACUMMETPUS 1 aKclecc. ayccoBbl COBOKYNMHOCTU. MHoro-
MepHasa xapakTepucTudeckasa yHKLMS rayCCoOBOW COBOKYMHOCTU. [1BymMepHOe rayccoBo pac-
npegeneHue. SNnunc paccesHns. YCcnoBHble rayccoBbl pacrnpeaeneHnsi. KoHeyHble oaHOpoAa-
Hble uenu MapkoBa.

Pasgen 3. dnemMeHTbl MaTeMaTU4eCKON CTaTUCTUKM.

3.1. llnnennHas perpeccus.

lMocTaHoBKa 3agayum nporHo3mpoBaHna. CpegHekBagpaTMyHas owmnbKka NMHENHOMO NPOrHO3N-
poBaHus. KoppensaumoHHas maTtpuua. KoadpduuneHT koppensunn. HekoppenmpoBaHHOCTb U
cTaTucTmyeckasi He3aBMCUMOCTb.

3.2. OcHOBHbIe 3aga4n MaTeMaTUYECKON CTaTUCTUKM.

BbI6opoyHbIN MeToa. [NoHATUSA BbIGOPKK, BEIGOPOYHOIO NPOCTPaHCTBA, CTaTUCTUKKN. CTaTucTu-
yeckue kputepun. MNpoBepka NPOCToOn M CROXHOM rmnoTes. Kputepumn ons npoBepku rmnotes o
napamMmeTpax HopmaribHOro u GMHoMuManbHOro pacnpegeneHui. TodyevHas n MHTepBanbHas
OLIEHKM cTaTUcTU4ecKkoro napametpa. HepaseHcTBo Pao-Kpamepa. TodeuHble OLeHKN cpeaHe-
ro 3Ha4YeHus U gucnepcun criyd4anHon BesriMYuHbl. NoHATMS HECMEeLLEHHOW, COCTOSITENBHON U
3P eKTUBHON OLEHOK NapameTpoB. NpUbRAMKEHHbIN N TOYHBIN METOAbI MOCTPOEHUS AOBEPU-
TenbHbIX NHTEpBaNoB Ansa cpegHero. [loBeputenbHble MHTEpPBasbl ANd HOpMarnbHOro pacnpe-
AeneHuns.

®dopMbI TEKyLLEN aTTecTauumn: KOHTponbHas paboTa.

CDopma npome)KyTquoﬁ aTTecTauun: 3K3aMeH.
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Koabl hopmupyembix (cpopmupoBaHHbIX) komneteHumun: OK-8, OK-10, OK-12, OK-14

b2.6.3.1 AnropuTmbl U A3bIKM NPOrpaMMmMpoBaHuA

Llenu n 3agayum yye6HoM AUCLUUNIUHDbI:

ancumnnuHa «AnroputMbl N A3bIKM NporpamMmMupoBaHus» obecneymsaeT npunobpeteHne 3HaHUN
n ymeHunnn B cootsetctBum ¢ ®rOC BIO, cogenctsyeT hopMMpOBaHNIO MUPOBO33PEHUS N CUC-
TEMHOro Mmblwnenus. Llensto npenogaBaHnsa gucumninHel « ANfrOPUTMbl U S3bIKWU NPOrpamMmMmpo-
BaHUA» ABNSieTCs NOAroToBKa BakanaBpoB K AeATeNbHOCTM B cdepe pa3paboTku, nccnegosa-
HUA 1 3KcnayaTaumm MHAPOPMaUUNOHHBLIX cuctem. OCHOBHOM ynop npu 3TOM fenaeTcs Ha usy-
YeHne MEeTOAMKM MOCTaHOBKU U pPeLLUEHNSA BblMUCNUTENbHbLIX 3a4ay Ha coBpeMeHHbIX OBM, Ha
dopmMmmnpoBaHue y obyvyaemblx normdeckn obocHOBAHHOIO noaxofa K BbIOOpPY CpedcTB A0CTU-
XeHus pesynbTaTta U NpoBeAeHNe aHanusa 3Toro pesynbraTa.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnnuHa «AnroputMbl U A3bIKM NPOrPaMMUPOBaHUS» OTHOCUTCA K AncumninHam 6a3oBown
YacTM MaTemMaTM4YecKOro U eCcTeCTBEHHOHAy4YHOro LuKria OCHOBHOM obpasoBaTenibHOW npo-
rpammbl no HanpaeneHnto 011800 — Pagnodunamka.

AucumnnnuHa onnpaeTcs Ha MmaTepuarbl KYpCcoB MaTemMaTMYeCcKOro aHanuaa, aHanmTn4eckom
reoMeTpuu n BbicLlen anrebpsol.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

MoHatne anroputma. bnok-cxema anropuytma. ANropyuTMUYECKME NA3bIKM BbICOKOrO YPOBHS.
OnepaTtopbl. MeTkn. KommeHTapun. ®opmat cTpoku. basucHble anemeHTbl A3blka. Tunbl AaH-
HbIX. KOHCTaHTbl. [lepemeHHble. NaeHTudgpukatopbl. MNMpuHuun ymonyauus. OnucaHve TUMNoB
AaHHbIX. MHOekcMpoBaHHble MepeMeHHble M MaccuBbl aHHbIX. OnucaHue. PasmelueHune u
UHUUManuasaumsa B namatn IBM. lNpucBanBaHne 3HaveHusi. Tunbl BblpaxeHnn. ApngpmeTtunye-
CKMe BblpakeHus. BblpaxeHus OTHowweHun. Jlormdyeckme BblipaxeHusa. Onepauuun. lNMpuoputeT
onepaunn, paHrn onepaHgoB. CTpykTypa nNporpaMMHOro mMogysns. AnroputMm JIMHENHOW CTPYK-
Typbl. BbluncneHne apngpmeTmyeckoro BolpaxeHns. AnroputMbl pasBeTBASIOLWENCA CTPYKTYPbI.
BeaycnoBHble K ycroBHble nepexobl. BeluncneHne apumMeTn4eckoro BblpaXKeHust Npu Hanu-
YW JONOMHUTESbHBIX YCNOBUW. ANTOPUTMbI LMKITMYECKOW CTPYKTYpbI. [1paBuna siBHOM opraHu-
3aumMn UMKNoB. BbluncneHne tabnuubl apudmMeTMyeckoro BblpaXKeHUs npu HanmymMm OonosiHu-
TenbHbIX ycnosun. Lnkn obwero sBuaa. Lukn no ycnosuto. NTepaumoHHbin umnkn. CYeTHbIN
umkn. BelumcneHve ctaHgapTHOM (OYHKUMK Yepe3 CyMMUPOBaAHME CXOASLLErocs psga ¢ 3agaH-
HOW cTeneHblo ToYHOCTU. CyMMUpPOBaHME ONTUMWU3UPOBAHHOIO psda. PekyppeHTHble dhopmy-
nbl. KoMOGUHUPOBaAHHOE MCMNOSIb30BaHUE SIBHOWM U CYETHOW LIMKITMYECKUX CTPYKTYp. Yucnosble
BeKTopa U matpuubl. PasmelleHre B namaTtn, nHMUManu3aums, BBoa-sbiBog. PaboTa co cTpo-
Kamu, ctonbuamu, arnemMeHTaMmn. TeKCTOBble KOHCTAHTbl, NePeMEHHble, BeKTopa U MaTpuLbl.
PaamelueHne B namMaTu, MHUUManNn3aumus, BBoa-BbiBog. PaboTta co cTpokamu, ctonduamu, ane-
MeHTamu. OpraHm3aumsa MHOFOMEPHbIX CHETHbLIX LMKINYECKUX CTPYKTYpP. PYHKUMM U noanpo-
rpaMmmbl. dopmarnbHble U dakTudeckme napameTpbl. Cnocobbl nepefayn gaHHbiX. [puHUMn
MOAYMbHOro nNporpamMmmumpoBaHnd. Beoa-BbiBO4 MHOpMauun. YnpasneHne BBOAOM-BbIBOAOM.
XpaHeHue JaHHbiX. [lons, 3anucu, 6asbl gaHHbiX. OpraHmsauus Tabnuu pasnmnyHbiX TUNOB
AaHHbIX.

CDopma npome)KyTquoﬁ aTTecTaumn: 3K3amMmeH

Koabl hopmupyembix (cpopmupoBaHHbIx) komneteHumun: OK-8, OK-10, OK-11, OK-12, OK-
14, OK-19, MK-5
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b2.B.0A.1 WHdopmaTukal

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

Llenbto gaHHOM y4ebHOM ANCUUNIIMHBI ABNSIETCS BBEAEHNE CTYQEHTOB NEPBOro Kypca B Kpyr
OCHOBHbIX (paKTOB, KOHLENUUI, NPUHLNMNOB N TeopeTUYecknx npobriem, a Takke npakTuyeckmx
3aga4 1 NpUIoXXeHMn, OCHOBHbIX METOAOB N TEXHOMOMIN, OTHOCALLMXCS K chepe nHdopmaTu-
Kn

MecTo y4yebHOM AncunMnnuHbl B cTpykType OOIT:

AucumnnmHa oTHOCUTCS K BapMaTUBHOM YacTu MaTeMaTUYeCKOro U eCTeCTBEHHOHAY4YHOro LIMK-
na (b.2). na ocBoeHus gaHHOM AUCUMNAKUHBI TPeBYTCA 3HAHUSA, YMEHUA N KOMMETEHLUUM
dopMmnpyemble B paMKax LLKOSBbHOro Kypca MHopMaTUKM U MaTeMaTUKW.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

BeegeHve B nHopmaTtmky. MIHdopmMmaTmka n KoMnbloTepHble Haykn. KaHan nepegaym nHoop-
Maumu. AnnapaTHble U NporpamMMHble CpeacTBa MHMOPMALMOHHBLIX cuctem. [lporpammHble
cpenctea obLero HasHayYeHus.

Cuctembl cuncneHus. [1BonyHoe npeacraBneHne OCHOBHbLIX TUMOB AaHHbIX ABM. AbBcontoTHas
N OTHOCUTESbHAsA TOYHOCTb. [1orpeLHOCTb BbIMUCIEHWUA.

MawwunHHOe npeacTtaBneHue vncen 6e3 3Haka. ApucdmeTtmnyeckoe nepenosiHeHne. OcobeHHOCTH
MaluHHON apudmeTukn. MalwmHHOe npeacTaBneHMe 4ucen CcO  3HakoM.  [JBOMYHO-
AONOSTHUTENbHBIN KoA. ApudmeTrnyeckoe nepenonHeHne. MalmMHHOe npeacTaBneHne BeLwecT-
BEHHbIX Yncen. OcobeHHOCTU MaLLUMHHOM apuUMETUKM ANS Y1cen C nnasaroLen 3ansaTon.
N3mepeHne konndectBa mHpopmaumn. Tpu nogxoaa K onpeneneHunio Konmyectsa MHGopmMa-
umm (no Konmoroposy): BEPOATHOCTHbLIN, KOMOUHATOPHbLIA U anropuTMmMyeckmin. MNoHsTre kaHa-
na cBsa3u.

OpraHusaumst MHPOPMaLMOHHBIX MOTOKOB B xoae paboTbl umndpposon OBM. Ee cTpykTypa m
obwmn npuvHumn gencrtemnsa. OCHOBHblE 3neMeHTbl TexHudecknx cpeacts OBM. [Mepudepun-
Hble yCTponcTBa ungposon IBM u npuHumn nx gencreus.

MporpammHoe obecneveHne 3BM u ero knaccudpukaums. NoHATME onepaunoHHOM CUCTEMBI.
O6was cTpyKkTypa CUCTEMHOro NporpaMmHoro obecneyeHus. dannoBble CUCTEMBI.

JTokanbHble 1 rnobanbHble KOMMBIOTEPHbIE CETM.

OpraHbl YyBCTB YenoBeKka N UX XxapakTepucTuku. MNopor BOCNpUATMS U paspellarouiasi cnocob-
HocTb peuenTtopa. OcobeHHOCTU 3puTenbHOro Bocnpuatnda. Ctpykrypa anroputma JPEG. Oco-
BOEHHOCTUM CNYX0BOro BoCcnpusTus. NcnxoakycTudeckoe MackupoBaHue.

OOHOCTOPOHHUE PYHKUMK. ACUMMETPUYHbIE KpunTocucteMbl. CTpykTypa anropytma RSA.
OnekTpoHHas nognucb. NpPOTOKOMbI KPUATOCUCTEM C OTKPLITBIM KITHOYOM. TexHu4Yeckue n npo-
rpaMMHble cpeacTBa 3awWmuTbl UHPOPMALUMKN B KOMMbIOTEPHBIX CUCTEMax. AHTUBUPYCHas 3alum-
Ta.

dopMa NPOMEXYTOYHOMW aTTecTauumn: 3a4éT

Koabl hopmupyembix (cpopmupoBaHHbIx) komneteHumun: OK-8, OK-10, OK-11, OK-12, OK-
14, OK-19, MK-5

b2.B.O1.2 Teopusa hpyHKLUA KOMMNIIEKCHOrO NepemMeHHOro

Lenn n 3apaun yqe6|-|0|?1 ANCUUNIIUHDbI. U3y4eHNEe KOMMJIEKCHbIX 4Yucern, apI/I(*)MeTI/I‘-IeCKI/IX
onepau,mﬁ C KOMMJ1eKCHbIMN 4Yncriamm n nX reomeTpmy4ecKkoro cmbicna; n3yy4yeHumne (*)yHKLI,I/IIZ oa-
HOro KOMJIeKCHOro repemMeHHoOro n nx OCHOBHbIX CBOWCTB; n3yvyeHue rnoseeHund (*)yHKLI,I/IIZ KOM-
NNeKkcHoro nepemMeHHoro B MHOrocBA3HbIX obnacTsx; pa3BuTne HaBbIKOB BblHUCIIEHUA MPOU3-
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BOAHbIX N UHTErpanoB beHKLI,I/II/I KOMIMJIEKCHOIro nepemMeHHoro; n3y4yeHme OCHOB oOnepaTtopHOro
MeToada peLleHnsa ,qmcbcbepeHumaanblx ypaBHeHI/IIZ; n3yvyeHne MmeToaoB pelleHnA KpaeBbiX 3a-
Aay 3NeKTpoCcTaTukm n ruapoanHaMmkn MeTogom KOH(*)OpMHbIX OTO6pa>KeHI/IIZ.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:
Teopust PyHKUMIA KOMMNIIEKCHOIO NEPEMEHHOI0 OTHOCUTCS K 6a30BOM YacTU MaTeMaTUYECKOro U
€CTECTBEHHOHaY4HOro LuKna.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

[MOHATME KOMMNEKCHOro 4ucna, apudmeTnyeckne AOENCTBUSA Had KOMMIIEKCHbIMU 4Yucnamu,
pasnuyHble opMbl 3anmncu KOMMSEKCHOro Yncna, Moaysib U aprymMeHT KOMIMMEKCHOro 4yucna,
noHATHe 6GeckoHeYyHOo yaaneHHou Touku. [lpegen 4YnMcnoBoW MNoOCneaoBaTeNIbHOCTU Ha KOM-
NSIEKCHOW MSIOCKOCTK, ero reomeTpudeckasa nHtepnpetaums. lNoHsatme obnactn B KOMMNSIEKCHOM
NSIOCKOCTU, OQHOCBA3HbIE M MHOrOCBSA3Hble 0bnacTtu. MNoHATME PYHKLMM KOMMMEKCHOro nepe-
MEHHOr0, O4HO3HAYHbIE N MHOIO3HaYHble (PYHKUUKM, npeaen OYHKUUM KOMMNIIEKCHOIO NepemMeH-
HOro, anemMeHTapHble OYHKLNN KOMMNEKCHOro nepemeHHoro. OTobpaxkeHusl, ocyLlecTBrsieMble
PYHKUMAMM KOMMEKCHOrOo nepeMeHHOoro. MNMoHATMEe aHanMTUYHOCTU OYHKUMW KOMIMMEKCHOro
nepeMeHHoro, CBOMCTBa aHanuTuiecknx yHkumn. Teopema Kowwn. Pagbl Tennopa, cxoam-
MOCTb psigoB Tewnnopa,obnacte cxogumocTtu psiga Tennopa. Teopembl Benepwitpacca n Abe-
na; npusHakm anambepa n Kowwn cxogumocTtn psga, paguyc cxogmmocTtun psga. lNpounssogHas
YHKUNN KOMMAEKCHOro nepemMeHHoro; TeopeMma Kowwun-PumaHa, gudpdepeHumpyemocTb aHa-
nuTmnyecknx yHKUM. MNMoHsaTre nHTerpana yHKUMM KOMMMEKCHOro NepeMeHHOoro, CBs3b C Kpu-
BONIMHEMHbIMU UHTErpanamu, MHTerpan no KpMBOW B KOMIMIEKCHOW MNIIOCKOCTU, Teopema Koluwn
A5 0QHOCBSA3HOW M MHOrOCBSA3HOM obnacTten; nHterpansHasa popmyna Kowwu, Teopema Mope-
pa. PasnoxeHne He aHanMTU4YeCKon (PyHKUMM B cTeneHHon psa, psa JlopaHa. CxoanmocTb psi-
na Jlopana, obnactb cxogumocTtu psaga Jlopana, Teopemn Abensd. Knaccudukaumsa ocobbix To-
YeK (PyHKLUMM KOMMNSIEKCHOrO NMepeMeHHOro Ha OCHOBaHMM noBefeHs psga JlopaHa: ycTpaHu-
Masi, nomntc, cywectBeHHo ocobas. MNMoHATne BblveTa. OCHOBHasi Teopema Teopuu BbIHETOB.
BblueTbl B KOHEYHOM N BECKOHEYHO yaaneHHOM To4kax, popmMyna Bbl4eTa B Mosftce m-ro no-
psaka. NpunoxeHne Teopum BbIYETOB K BbIYMCIIEHUIO ONpeaenieHHbIX MHTerpanoB, UHTerpansi
®peHensa u Oupuxne. Teopembl CroxeHUs, nogobus, 3anasgbiBaHus, cMeweHns, anddepeH-
LMPOBaHUA U NHTErpUpoOBaHuUsS M306paxkeHun, n3obpaxxeHne nNpousBOAHbLIX NHOOLIX NOPSAKOB,
WHTerpana, npegenbHble COOTHOLIEHUA MeXay opurMHanamuv u usobpakeHusimn, Teopema
cBepTbiBaHus. VIHTerpnpoBaHne o6bIkHOBEHHbIX AndbdepeHumanbHbiX YpaBHEHUN,

®dopMbI TEKyLLEN aTTecTauumn: KOHTponbHas paboTa.
dopMa NPOMEXYTOYHOM aTTeCTauumn: IK3aMeH.

Koabl chopmupyembix (cpopmupoBaHHbIX) komneteHumn: OK-8, OK-10, OK-12, OK-14

b2.B.0.3 0O6wunn dpnanyecknm npaktmkym 1

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Lenbto gucumnnmHbl «OOLWMA (PU3NYECKNA NMPaKTUKYM 1» ABMSETCA: U3ydeHue LUernoCTHOro
Kypca obuien dusnku, BKNOYaKLWEro akcnepumMeHTanbHoe nccnegoBaHme BNeHnin N 3akoHOB
MEXaHWUKN, MOSIEKYNAPHON (PUNKN U TEPMOMHAMUKKN, ANEKTpPUYeCcTBa U MarHeTnama, aToMHOM
PU3MKN 1 PU3KKK SApa U dANEeMEHTapPHbIX YacTuL.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:
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OucumnnnuHa «Obwmi msmnyeckuin npakTMkym 1» K BapnaTtMBHOM YacTu MaTemMaTUYeCcKoro u
eCcTeCTBEHHOHay4Horo uukna (b.2)

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

CopepxaHue AUCUMNNUHBLI OXBaTbiBaeT KPyr BOMPOCOB, CBA3a@HHbIX C W3yYeHWem crie-
AyoLWNX pa3genos:

MexaHuka: KnHematnka maTtepuanbHON ToukuM. [uHamMmmka maTtepuanbHOW TOYKW. 3aKOHbl CO-
xpaHeHusi. KuHematunka abcontoTHo TBepaoro tena. uHamuka abcontoTHo TBepaoro tena. Ko-
nebatenbHoe apwxeHue. [ledopmauunm 1 Hanps>keHnsa B TBepAdblx Tenax. MexaHuka xXugkocTten
1 ra3oB. BOnHbI B CNSIOLHOM cpefe v 3fieMEeHTbI aKyCTUKN.

MonekynapHasa dusuka: MgeanebHbin ra3. PacnpegeneHune monekyn rasa no ckopoctam. bpo-
YHOBCKOE ABWXKeHue. TepMogmHamMuyeckuin Nnoaxon K OnnucaHmio MosiekynsapHbIX siBrneHnn. MNep-
BOEe Hayano TepMoauHaMukn. Btopoe Havano tepmoanHamMuku. MNMOHATUE SHTpONUK Tepmoau-
HaMM4yeckon cuctembl. PeanbHble rasbl U XXUAKOCTU. [MOBEPXHOCTHbIE SIBIEHUS B XUAOKOCTSX.
TBepable Tena. asoBble Nepexobl NEPBOro U BTOPOro poda. fABneHns nepeHoca.
ONeKTPMYeCcTBO M MarHeTmsam: JnekTpoctaTtuka. [NpOBOAHWKM B 3MeKTpOCTaTUYEeCKOM Mnose.
[AnanekTpukn B anekTpoctatnyeckom none. MNoCToAHHbIN ANeKTPUYecknn ToK. KOHTakTHble aB-
NeHuns. SNeKkTpoMarHMTHas UHOYKUKUS. SneKTpoMarHnTHble KonebaHus.

OnTtuka: fABneHve nHTepdepeHumn. AsneHne aundpakumn. Oudpakuma n cnekTpasbHbli aHa-
nn3. MNongapusaums ceeta. OTpaxeHne n nNperioMrieHne cBeTa Ha rpaHuue pasgena msoTpon-
HbIX AnanekTpukos. NHTepdepeHuuns nonapusoBaHHbIX BOMH. [ncnepcus ceeta. Tennosoe mns-
nyyYeHne KOHAEHCUPOBAaHHbLIX cpef. YcuneHme n reHepaums ceeta.

®dun3mka aTOMOB U aTOMHbIX SBfieHW: BorHbl 1 kBaHTbl. OCHOBHbIE 3KCNEPUMEHTarnbHbIE
AaHHble O CTpoeHun atoma. OCHOBbl KBaHTOBO-MEXaHUYECKUX MpeacTaBfeHUn O CTPOEHUU
aToma. JneKTpomarHuTHble nepexodbl B atoMax. MakpocKonuyeckme KBaHTOBbIE SBIEHUS.
Cratuctnyeckue pacnpegeneHna ®epmm — [inpaka n bose — dnHwitenHa. Heprua depmn.
®dusmnka atomHoro ggpa u yactuy: CBoMcTBa aTOMHbIX gaep. PaganoakTtMBHOCTb. AdepHble
peakuun. Bsaaumogencraeme saepHoOro nsnyyYeHns ¢ BewecTsoM.

dopMa NPOMEXYTOYHOMW aTTecTauumn: 3a4éT

Koabl chopmupyembix (cpopmupoBaHHbIx) komneteHumun: OK-8, OK-10, OK-12, OK-14

B52.B.0[1.4 ATomHasa u agepHas com3unka 2

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenbo gucumnnuHbl SBASETCA: N3yveHue LenocTHOro Kypca «AToMHas ouanka» COBMECTHO C
ApYrMMU aucumnianHammn uukna; opMmMpoBaHue y CTYOEeHTOB COBPEMEHHOro eCTeCTBEHHO-
Hay4YHOro MMPOBO33PEHUS Ha MOAENb CTPOEHWe aToMa, a TakkKe NPUHLMM  3anosiHEHUs ne-
puoanyeckon cuctemMbl anieMeHToB MeHngeneesa.

MecTo yyebHOM AancunnnuHbl B cTpykType OOIT:
OucumnnuHa 6.3.1.5. «AToMHas u agepHas omsmka 2» OTHOCUTCA K BapnaTMBHOM YacTu Ma-
TemMaTU4YeCKoro n eCTeCTBEHHOHay4YHOro LuMKna.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

5.1. Pa3Bntune KBaHTOBLIX NpeacTaBieHnn

KopnyckynsipHble cBoncTBa cBeTa. fAsneHne otoaddekta. ddpdekt KomnToHa. 3akoHbl pas-
HoBecHoro msnyyenus (CrtedarHa-bonbumaHa, BuHa, Panes-[bxuHca, MNnaHka). Mogene atoma
Bopa. OnbITel ®paHka n Nepua. BonHoBble cBoncTBa Yactvy. CTaTMCTUYECKUA CMbICIT BOSTHO-
BOoN pyHKuuK. CoOoTHOLEHNA HeonpeaeneHHocTen enseHbepra. Ponb nameputensHoro npu-
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bopa. OnepaTopbl KoopaMHaTbl, UMMNyfbCa, MOMEHTa UMMYSibCa U 3HEPrMM B KBAHTOBOW MeXxa-
HUKe.

5.2. BBegeHue B annapaT oM3MKN MUKPOOOBBHEKTOB

CtaumoHapHoe 1 HecTauuoHapHoe ypaBHeHue LpeanHrepa. CBoncTBa BOSHOBbLIX (OYHKLMNA.
BonHoBast oyHKUMA M YPOBHU 3HEPrMm Yactuubl B 6€CKOHEYHO ry6oKon NoTeHunanbHom sime.
PeweHune ctaumnoHapHoro ypasHeHusa LpeguHrepa gona noteHuyuwaneHoro 6apbepa. TyHHenb-
HbIN adpdekT. KoahpnuneHT NpoxXoXaeHUs YyacTuubl Yepes noTeHumansHbli bapbep. Xonoa-
Hasi 9MUCCUS ANEKTPOHOB M3 MeTanna.

5.3. QHepreTnyeckmne CoOCTOAHUSA U CNEKTPbI U3MYyYEeHUs BOLOPOAONOA00HbBIX aTOMOB
YpaBHeHue LpeauHrepa ang 4actuubl B LeHTpansHoMm none. PelwweHne ypaBHeHns LpeanHre-
pa ang BogopoaonogobHoro atoma. YpOoBHU SHEPTUK, FIIaBHOE KBAHTOBOE YMCO. BepoaTHOCTb
NPOCTPAHCTBEHHOrO pacnpeaeneHunst anekTpoHa B atome. AsnmyTasnibHOe U MarHUTHOE KBaHTO-
Bble yncrna. CnekTpbl BO4OPOA0No400HbBIX aTOMOB.

5.4. OpBuTanbHbIA N CMMHOBLIA MOMEHTbI ANIEKTPOHA

MMpomarHutHoe oTHoweHue. OnblT LWTepHa-I'epnaxa. Bo3oHbl U depmMuoHbl.  CrvH-
opbutanbHoe B3amMMogencTBne. TOHKaa CTPYKTypa YPOBHEN 3HEPTUM U CNEKTPanbHbIX FMHUA.
YwunpeHue cnektpasbHbIX INHURA.

5.5. MHOroaneKTpoHHbIE aTOMbI

Tunbl cBA3en anekTpoHoB B aTtome. [NpuHumn lMaynu. lNMepuogmyeckass cuctema 3reMeHToB
Menpgeneesa. Npasuna otbopa npu nany4yeHnn MHOro3NeKTPOHHbIX aTOMOB. OnNTUYeckne cnek-
TPbl WENOoYHbIX MeTannoB. Addekt 3eemaHa.

5.6. KBaHTOBas cTtaTucTuka

PacnpegeneHne bose-OnHwTenHa. Popmyna [naHka wn knaccudeckas dopmyna Panega-
IxnHca. lMNepexoa k knaccuyeckon ctatuctmke MakcBenna-bonbumana. KoHgeHcauus Bose-
rasa. PacnpegeneHue ®epmu-fupaka. YposeHb Pepmu.

5.7. KsaHTOBble CBOWCTBA TBEPAOro Tena

Tunbl cBSA3e aTOMOB B TBepAblx Ternax. PacwenneHve aHepreTM4eckux ypoBHEW BO B3anMO-
AENCTBYIOLWMX cuctemax atoMoB. Moaenb atoMHOM LIENOYKM C NOTeHUManbHbIM pefbedom
npsaMoyrofibHon opmbl (Mogenb KpoHura-lNeHHun). ncnepcnonHHble KpuBble Ans cBob6oaHOro
3rIeKTPOHA M anekTpoHa B kpuctanne. MNoHsaTue adheKkTMBHON MaccChl. INeKTponpoOBOAHOCTb
TBepAbIX Ten. CobCcTBeHHas M npuMmecHasa NpPOBOAMMOCTb MOMYNPOBOAHUKOB. KOHTaKT OBYX
BbIPOXXOEHHbIX NOSTYNPOBOAHUKOB.

dopMa NPOMEXYTOYHOM aTTecTaLuun: 3a4€ErT.

Koabl hopmupyembix (chopmupoBaHHbIX) komneteHumn: OK-8, OK-10, OK-12, OK-14

b2.B.1B.1.1 AcTtpodcu3uka

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Kypc npegHasHavyeH ansa CTyAeHTOB (hu3ndeckoro (pakynbTeTta, obyvarowmnxca no Hanpasne-
Huto "Pagnodumsnka”, ¢ uenbto n3yvyeHns OCHOBHbIX METOAO0B MOMYyYEeHUss U UHTepnpeTaummn Ha-
OnogaTenbHbIX AaHHbLIX MO UCCNeaoBaHMIO NPUPOAbLI KOCMUYECKUX TEN N UX pa3BUTUSA BO Bpe-
MEHW 1 NPOCTPaHCTBE.

3agaun Kypca — No3HaKoOMUTb CTYAEHTOB C COBPEMEHHbIMWU criocobamn nosiydeHnsa nHgpopma-
LM 0 HebecHbIX Tenax, a Takke co cdepon NPakTUYEeCKOro NCMosfib30BaHUs 3TUX AaHHbIX. [Mpu
3TOM ygensaetcs ocoboe BHMMaHME pacCMOTPEHU0 Hanboree BaXHbIX 3adad, KOTopble pelua-
IOTCS B pagnoacTpoOHOMUN.

B pesynbTtaTte nsyyeHunsa Kypca CTyOeHTbl AOSMKHbI UMETb SAICHble NPeacTaBfeHnsa O LeHTpanb-
HbIX Npobnemax cCoBpeMEHHOW acTpon3nKkm n pagnoacTpoHOMMn, 06 OCHOBHbLIX MeTodax UC-
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cnefoBaHnsa HebecHbIX Tesl, oBnageTb 3HaHUAMU O (PM3NYeCcKnX npoueccax, NPOUCXoasLmMX B
KOCMNYECKOM MPOCTPAHCTBE, O BO3MOXHOCTAX U AOCTUXKEHNAX COBPEMEHHOM acTPOOU3NKM.
MecTo y4yebHoun ancumnnnHel B cTpyktype OOIT: (LMKN, K KOTOPOMY OTHOCUTCS AUCUMMNINHA)

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnnuHa 62.B.[0B.1.1 oTHocuTCA K uukny 62 Matematnyeckun n eCteCTBEHHOHaY4HbIN.
AsnseTca gucuuniMHon no Belbopy BapMaTMBHOM YacTu ykasaHHOro unkna. dopmupyet npa-
BUSTbHOE Hay4YHO-(PU3NYECKOE MUPOBO33PEHME.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI
BeeaeHue. MNpeameT n 3agadn actpodmsnki.

MeToabl acTpodm3nNYECKNX UCCNeaoBaHUN..

dusmnyeckmne CcBoOMCTBA 3BE3[.

OCHOBHbIE YpaBHEHUS TEOPETUYECKON acTPOPU3NKN.

ConHue. ConHeyvyHasa cuctemMa.

OBonouns 3Be3a. INeMeHTbl PENATUBUCTCKON aCcTPOPU3NKA
Mex3Bes3gHasa cpeaa.

lanakTnka n MeTtaranakTtuka.

ONOORWN =

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (cchopmupoBaHHbIX) komneTeHumun: OK-1, OK-5, OK-7, OK-10

B2.B.[1B.1.2 3konorus

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

Llenbio  AMCUMNNUHBI «DKOSOrUSA» SABMSETCH: O3HAKOMIIEHWe CTYAEHTOB C OCHOBaMu OyH-
AaMeHTarnbHOW 3KOoNnornn, OopMMpOBaHUE 3IKOSTOMMYECKOr0 MWPOBO33PEHUS W npencrasre-
HUMN O YenoBeKe Kak 4YacTu npuponbl, opMMpoBaHMEe CNocOBHOCTEN NPOrHO3MPOBaHUS Mo-
CneaCcTBUN BAUAHUSA NPOeCcCnOHanbHON OeATEeNbHOCTU Ha OKpYXKatoLLlyto NpUpPOSHYO cpeany U
ybexxaeHun o HEBO3MOXHOCTU BblKMBaHNA YenoBevecTBa 6e3 coxpaHeHus buocdepbl.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:
AuncumnnuHa «3konornsa» aBngaeTcs AMCUUNINHON MO BbIBOp Mexay AMCLUUNINHAMKN «DKOMO-
msa» N «ACTpodusnka» MaTtemMaTM4eckoro U ecTtecTBeHHOHay4YHoro uwmkna (bnok b.2).

KpaTkoe coaepxaHue (AuaaKkTuyeckue eamHULbl) y4eOHOW ANCLMNIIUHDI

Buocdepa n yenosek: cTpyktypa Guocdepbl, 9KOCUCTEMbI, B3aMOOTHOLLEHUS OpraHu3ma u
cpenbl, 3KONOrMsa 1 340poBbe YeroBeka. [MobanbHble NpobrnemMbl OKpyXatoLlen cpefbl, 3KOIo-
rmyeckme NpUHUMNbI paumoHanbHOro NCMonb30BaHUSA NPUPOLHbLIX PECYPCOB N OXpaHbl NpUpo-
Abl. OCHOBbI 3KOHOMUKM NPUPOAONOSIb30BaHUA. JKO3aLMTHAA TeXHMKa U TexHonornm. OCHOBBI
3KOMorM4yeckoro npasa, npodeccnoHarnbHas OTBETCTBEHHOCTb. MexayHapoaHoe coTpyaHu-
4ecTBO B 0ONacTu okpyxaroLen cpeabl.

Popma NpPoOMeXyTOHYHON aTTecTaumm: 3adyeT
Koabl hopmupyembix (cpopmupoBaHHbIX) komneTeHumun: OK-5, OK-7, OK-8, OK-10, OK-12,
OK-14, OK-15, OK-16

b2.B.1B.2.1 O6wmn pnanyecknim npakTukym 2
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Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

npegHasHaveH Ons cTygeHTOB dunanyeckoro pakynbTeTa, obydyarowmxcs no HanpasneHuo Pa-
Anogunamnka K TeopeTmyeckomy Kypcy «AToMHas msmnkay. Ha npaktnkyme cTygeHTbl nonyyarT
3HaHWA NO OCHOBAM COBPEMEHHOW TEOPUU U3NYYEHUs] CBETa aToOMaMu, annapaTHbIM U MeToau-
YeCKMM OCHOBaM COBPEMEHHOro CrnekTpasnbHOro aHanuaa, 6asnpyrowerocss Ha siIBNEeHUsSX BO3-
OyxgeHna B OyroBoM paspsiie U aMumccum, ceBeta aToMamu. PaccmaTpuBaloTCA COBPEMEHHbIE
crnekTpanbHble Npubopsbl (AUdPaKUNOHHBbIE), NCTOYHUKN cBeTa (reHepaTtopbl AYyrM U UCKPbI) U
NPUEeMHUKN n3nyvyeHna ontudeckoro guanasoHa (M3C-npuemHukn). CTyaeHTbl OcBamMBalOT Me-
TOAMKN Ka4eCTBEHHOMO CreKTpanbHOro aHanuaa 1 BbINOSTHAKT nabopaTtopHyto paboTy.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

Auncumnnuya 62.B.0.4.2 “O6wmin omsmyecknin npaktukym 2" otHocutes K Matematnyeckomy
N eCTeCTBEHHOHay4YHOMY LMKNY. ABNsSeTCH AMCUUNIMHON Mo BbIGOPY BapMaTUBHOM YacTu OaH-
HOro uukna.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI
1. BeepneHue.

2. OMUCCUOHHBIV CNeKTparibHbIA aHanns

3. O6opynoBaHue ana npoBedeHNs CrekTpanbHOro aHanunsa.

4. KayecTBeHHbIN crnekTpanbHbIn aHanus.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3a4eT.

Koabl chopmupyembix (cchopmupoBaHHbIx) komneTeHumun: OK-1, OK-3, OK-4, OK9; OK-12;
OK16, INK-1, MNK-3

b2.B.[1B.2.2 ATOMHbIN cneKkTpanbHbIX aHanu3

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

NpakTUKyM npefHasHaveH Ons CTyOeHTOB (hmandeckoro hakynbTeTa, U3ydaromnx Teopetnye-
CKUI KypC «ATOMHasa dumauka». Ha npakTtukyme CTydeHTbl MofyyarT 3HaHMS MO OCHOBaM CO-
BPEMEHHOWN TEOPUN U3NyYEHUs cBeTa aToMamu, PM3MYeCKMM, annapaTHbIM U MeToAUYECKUM
OCHOBaM COBPEMEHHOro CnekTpanbHoro aHanunsa, 6asnpyoweroca Ha ABneHnax ammccum, ab-
copbumn n nanydeHnn ceeta atomammn. PaccmatpmBaloTCa COBPEMEHHbIE CriekTparbHble Npu-
Oopbl (Kak NPU3MEHHbIe, Tak N ANGPaKLUNOHHBLIE), UCTOYHUKN CBETa U NPUEMHWUKA U3NYyYeHUs
onTuyeckoro guanasoHa. CTyaeHTbl OcBaMBalOT METOAMKN KA4eCTBEHHOIO M NOSYKONIMYECTBEH-
HOro cnekTpasnbHbIX aHanM3oB

MecTto yuye6HOM ancuunnuHbl B cTpyktype OOI:
AvcunnnmnHa «ATOMHbIN CNeKTpanbHbIN aHanmM3» oTHocuTcs K MaTtemaTuieckomMy U ecTecTBeH-
HOHay4YHOMY LMKIY. ABnseTcs AMCUUNINHON NO BbIOOPY ero BapnaTMBHOM YacTu.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI
BeepneHue

OMUCCUOHHBIV CNeKTparibHbIN aHanns

O6opynosaHve anst NpoBefeHUs CneKTpanbHOro aHanusa
KadecTBeHHbIN cnekTpanbHbIn aHanu3a

[Monykonn4ecTBEHHbIN CneKkTparnbHbIN aHanu3

LN

CDopma ﬂpOMG)KYTO‘-IHOI?I aTTecTauun: 3adveT
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Koabl chopmupyembix (cpopmupoBaHHbIX) komneTeHumun: OK-1, OK-5, OK-7, OK-10, IMK1,
MK2, 1MK5, MK6, MK7, MNMK8, MNK9, NMK-10

b3.b.1 MeToabl MaTeMaTU4yeCKon (pU3UKN

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenb gucumnnmHbl — ndydeHne aHannTuydecknx (TOYHbIX U NPUBNMXKEHHBLIX) N YACTIEHHBIX Me-
TOAOB peLleHNs SIMHENHbIX N HEFTMHENHbBIX YPaBHEHUIA B YACTHbIX NPOU3BOAHbIX, BO3HUKAOLLNX
B 3agadax COBpeMEHHON OU3NKMN.

3agayn AUCUUNImnHbI:

. dopmynupoBka puanyeckux 3agad, npuBogaLmnX Kk anddepeHumansHbiM YpaBHEHNAM C
YacTHbIMW NPOU3BOLHbLIMMN

. OcHoBbl Teopun 0606LWEHHBLIX PYHKLUI U UX NCNOMBb30BaHUS A4S NOCTPOEHNA pyHaa-
MeHTanbHbIX peLleHn andgepeHumanbHbliX ypaBHEHUI C YaCTHbIMU NPON3BOAHbLIMU

. MeTopn doyHkumnn MpuHa pelenuns 3agadm Kowm gns runepbonmyeckmx, napadonnyeckmx
N SNNUNTUYECKNX YPaBHEHUI

. MeTopn pasgeneHnst nepeMeHHbIX peLleHNsa KpaeBblx 3a4a4d AN ypaBHEHUI C YaCTHbIMU
NpPon3BoAHbIMN

. Teopus WTypma-IinyBunns u OCHOBHbIE crieumanbHble PyHKLMM MaTeMaTndeckon dum-
31KM

. CoBpeMeHHble KOMMNbIOTEPHbIE METOAbI YUCIIEHHOINO peLLEeHNs KpaeBblx 3agad ong
ypaBHEHUN C YaCTHbIMU MPOU3BOAHbBIMU

. AHanu3 HeNUHEeNHbIX ypaBHEHUI MaTeMaTUYECKON (PN3NKN MeTogaMmm aBTOMOLESNBHOMO
peleHns n peaykumen Ha KOHeYHOMEpPHBbIN 6asuc

MecTo y4yebHoun ancumnnnHel B cTpyktype OOIT: (LMKN, K KOTOPOMY OTHOCUTCS AUCUMMNINHA)

MecTo y4yebHOM AncunMnnuHbl B cTpykType OOIT:

OucumnnnuHa «MeTogbl MaTeMaTU4eckon nsnknu» OTHOCUTCA K MatemaTuyeckomy umkny OOTT.
ABnascb HeOTbeMNEMOWN YacTblo NpeameTHon obnactn «MaTtemaTtukay, pasgen «MeToabl ma-
TemaTu4eckon (pusnkm» cBs3aH C ApyrMMun pasgenamm matematuku. [1oaTomy npenogasaHue
y4yebHon gucumnnnmHbl «MeToabl MaTteMaTnyeckon mMsnkn» MeTogMYeckn CBS3aHO C npenoga-
BaHMEM [pyrMx MaTeMaTudeckux AucumniuH. dyHaameHTanbHble MOHATUA M doakTbl Kypca
«MeToabl MaTeMaTU4ECKON (PU3NKM» NCNOMB3YIOTCS B Kypcax TeopeTuyeckon ousnku, Teopum
KonebaHun n pacnpoCcTpaHeHuUsi BOSH, a Takke B ApYrMX MaTemMaTuyYecKknx gucumnnmHax. Takum
obpasom, Kypc “MeToabl MaTtemaTU4eckon U3MKKU® 3aHMMaeT BaXXHOe MeCTO B peanusauuu
BHYTPUNPEAMETHbIX NOMMYECKUX M coaepXaTenbHO-MeTOOMYECKNX CBA3en obpasoBaTeribHOM
obnactn «MaTtemaTuka.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW AUCLMNIIUHDI

BeegeHve B npeamert. MNoHATHe anddepeHumnanbHbiX YypaBHEHUI C YACTHBIMU NPOU3BOLHbLIMU
BTOpOro nopsgka. Knaccudgukaums ypaBsHeHUN, NnpuBeaeHne K KAaHOHUYeCKoMy BUaY.
dusmnyeckune 3agauu, npusosLLMe K ypaBHeHUsMU runepbonuyeckoro Tuna. lNocraHoBka kpae-
BbIX 3a4ay, npeferibHble cnyyan kpaesbix 3aga4y. KonebaHua 6eCKoOHeYHON CTpyHbI, hopmyrna
Hanambepa, nonybeckoHeyHast cTpyHa. PelueHne kpaeBon 3agadv B paMmkax MeToaa pasgerne-
HUA NepeMeHHbIX. [MoHATME COBCTBEHHbLIX (PYHKLUMA N COBCTBEHHbLIX 3HAYEHUW, UX CBOMCTBA.
PeweHne HeogHOpoOHOro ypaBHeHWA napabonuyeckoro Tuna, noHaTue dyHkumn puHa. Pe-
LeHne obLLen KpaeBon 3adayn.

dusnyeckne 3agauum, nNpyMBoAsdLIMe K ypaBHeHUsIM napabonuyeckoro tuna. NoctaHoBka kpae-
BbIX 3ajad, npedenbHble cryvyan Kpaesbix 3agad Metoa pasgeneHus nepemMeHHbIX Ans ypas-
HeHun napabonunyeckoro Tmuna. HeogHopoaHble Napabonuyeckne ypaBHeHUd, yHKUMA [puHa
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ANna ypaBHeHUM napabornvyeckoro tuna, obwas kpaeBas 3agada. 3agada Ha HGecKoHe4yHow
npsMon, PyHKUMs 'prMHa ypaBHEHUSA TENSIONPOBOAHOCTM B BECKOHEYHOM NPOCTPaHCTBE.
MoHaTne ob6obueHHon pyHKuMK. [enbTta yHKUNA U ee cBoncTBa. [uddepeHumansHoe ypas-
HeHune ansa oyHKumMn puHa, nocTpoeHne pyHKUMu MprHa ¢ NOMOLLBIO AenbTa (OYHKLUK.
dusnyeckne 3agaun, NpuBoasLINE K YpaBHEHNSAM annunTuyeckoro tuna. lNoctaHoBka KpaeBbIx
3agad. YpaBHeHue Jlannaca v lNyaccoHa. MNoHAaTne n ceorcTBa rapMoOHUYeCcKuUX yHKumin. dop-
Mynbl 'puHa. [locTpoeHne yHKuMA [puHa ONa anAUMNTUYECKUX YpaBHEHU. Teopust NoTeH-
umana. YpasHeHue lenbmronbua, dopmynbl puHa gns ypaBHeHus ['enbmronbua. PyHKUMA
"pynHa ans ypaBHeHUs ['enbmronbLa B OrpaHUY4eHHON U HeorpaHudeHHon obnactn. KonebaHna
Kpyrnon membpaHbl, dpyHkumMn beccenst n nx cesonctBa. KonebaHus cdepuyeckoro obbema,
nosiMHOMBI JlexxaHapa u ux cBonucTea.

HenuHenHble ypaBHeHus. YpaBHeHe PumaHa u ero pelweHne. YpasHeHne KopteBera ge Bpu-
3a. PelweHune B BUae pacnpocTpaHsoWmnxes yeauHeHHbIX BOSTH. CONMUTOHBI.

OCHOBHbIE NMOHATUSA, CETKA N CeTOYHblE PYHKUMN. PasHOCTHas annpokcumaumsi Npou3BOAHbIX,
Pa3HOCTHbIE CXeMbl AN YPaBHEHUN C YACTHLIMU MPOU3BOAHBLIMU. YCTONYNMBOCTL Pa3HOCTHOM
CXEeMbl.

q)OprI TeKyu.le|7| aTtrecTauun: KOJIJTOKBUYM, KOHTPOJIbHAA pa60Ta.
CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3a4eT, dK3aMeH.

Koabl hopmupyembix (chopmupoBaHHbIX) komneteHuun: OK-4, MK-1, MNK-6, MNK-7

b3.6.2.1 TeopeTuyeckasa mexaHuka

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

Llenbto n3yvyeHna gucumunivHbl siBnsieTca popMupoBaHue npeacTtaBneHnin o narpaHXeBom U
raMmnbTOHOBOMd)OpManmMamax KrnacCu4eckon MexaHuku, O rmapoavHaMunke naeansHom U BA3-
KOW >XWMAKOCTU CMPUNOXKEHUSIMN K PELLEHNIO TUMOBbLIX 3a4a4y, YTO COCTaBnsieT OCHOBY TeopeTu-
Yeckon noarotoBkMdun3nkoB.CTyAEeHT AOSMKEH OBMadeTb MaTteMaTMYecKMMm annapaTom Teope-
TUYECKON MEXaHWUKWN,NMOHMMATb N NPaKTUYeCKU NPUMEHATb hopManunamel HetoToHa, JlarpaHxa u
[amMunbTOHa, a TakKKeOCHOBHble MeTOoAbl MMAPOAMHAMUKM ONs1 peLleHUsl KOHKPEeTHbIX 3agad,
NOHUMATb FPaHULbINPUMEHUMOCTU UCMOSNb3YyEeMbIX MPU 3TOM YpaBHEHWUA, NPUOBNMXKEHUA U NO-
NyYeHHbIX pe3ynbTaToB.

MecTo yyebHOM AncunMnnuHbl B cTpykType OOIT:

OucumnnuHa «TeopeTnyeckas MexaHMka» oTHocuTcsa K 6aszoBon Yactu b3.b npodgeccrnonHanb-
Horo uukna b3 noarotoBku 6akanaspoB B pamkax HanpasneHusa 011800 «Pagnoduaunkay». OHa
DasnpyeTca Ha Kypcax AUCUMNINH, n3y4aeMblx B obpasoBaTernbHbIX Nporpammax 6akanaspua-
Ta MaTeMaTM4eckoro n eCTeCcTBEHHOHay4HOro uukna: «MexaHuka», «QnekTpu4ecTBo U MarHe-
TM3M»,«MaTemaTudeckum aHanuay», «AHanuTudeckas reomeTpusay, «JlMHenHas anrebpay,
«OdnddepeHumnansvHble ypaBHEHUA», «Teopust YHKLMI KOMMNEKCHOIO NEPEMEHHOro»,a Takke
npodeccrmoHanbHOro uukna: «BekTopHbIN U TeH30pHbIN aHanu3y, «MHTerpanbHble ypaBHEHWS
N BapuaLMOHHOE UcuMchneHne». [ns ocBOeHUs AUCUMMNNUHBLI « TeopeTudeckass MexaHuka» He-
06X0ANMbI 3HaHUSA, YMEHMUS N KOMNETEHLUUKN, NOMyYEHHbIE NPU U3YYEHUN BbllLEYKa3aHHbIX ANC-
UMNANH OCHOBHOM OBGpasoBaTeribHOM MporpamMmbl MNOArOTOBKM OakanaBpa Mo HarnpasfeHuto
011800 «Pagnodusnka».

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI
OucumnnuHa Bkntovaet 8 pasgenos. Pasgen 1. MexaHuka HbtoToHa ans cuctem 6e3 cBsasen.
Pasgen 2. lnHamnka cuctem co ceassamu. YpasHeHus Jlarpanxa. Pasgen 3. 3agava aByx ten
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N OBMXKeHne B LUeHTpanbHoM none. Pasgen 4. [IsBmxkeHne tBepaoro tena. Pasgen 5.[BuxeHne
B HEMHepumanbHbIX cuctemax otcyeta. Pasgen 6. Teopus konebanuin. Pasgen 7. KaHoHMYe-
Ckue ypaBHeHus. Pasgen 8. MexaHuka CnnoLwHbIX cpes.

PopMbI TEKyLLEen aTTecTauummn: KOHTporsibHble paboTsl (4 n 5 ceMecTpbl).
Popma NPoOMEXyTOYHON aTTeCcTaLmmn: IK3ameH

Koabl hopmupyembix (cchopmupoBaHHbIx) komneTeHumun: OK-1, OK-7, OlK-2, OlK-3, INK-
1, MK-2, MK-3, MNMK-4

b3.6.2.2 AneKkTpoaMHaMUKa

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenb gaHHOM gncumnnnHel — gatb CTygeHTam rnyobokoe NoHMMaHue 3NeKTPOMarHUTHbIX siBne-
HUW, HAyYNTb MPUMEHSATb BbIMUCNUTENMbBbHbIE METOAbl 3NEKTPOANHAMUKM ANS peLleHus npu-
KnagHblx 3agad. CTygeHT OOSMKEeH oBfageTb MaTeMaTUYeCKUM annapaToM 3feKTpoaMHaMUKN,
NPUoBpecTn HaBbIKK €ro NPaKTUYEeCKOro NPUMEHEHNSA U Ha 3TON OCHOBE MoslyyaTb SICHOe npesa-
CcTaBneHne o PU3n4eckon Npupoae ANEKTPOMArHUTHbLIX SBEHUN, UMETb NOHATUE O PeNAaTUBU-
CTCKOMXapaKkTepe afeKTpoOMarHUTHbIX Nonen 1 npaesunax npeodpasoBaHnsa anekTpoanHaMmmye-
CKMX N MEXaHWYEeCKUX BENNYMH MpU Nepexode Mexay MHepuuarnbHbIMM cucTemMaMm OTcyeTa,
UMeTb YeTKoe MnpeacTaBfieHne O rpaHuuax NPUMMEHMMOCTU KNacCUYEeCKUX 3aKOHOB B 3S1EKTPO-
AnHamuke.CTyoeHT AOSMKEH HayuYnTbCS NPUMEHSITb OCHOBHbIE 3aKOHbI 3f1IEKTPOOUHAMUKN K pe-
LLEHWUIO HAY4YHbIX N TEXHONOMMYECKNX 3aaa4

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnuHa «3dnekTpogMHamuka» OTHocuTCs K ©asoBon 4actu Bb3.b npodeccnmoHanbHOro
umkna b3 nogrotoeku GakanaBpoB B pamkax HanpasneHus 011800 «Pagnodguamka». OHa b6a-
3MpyeTcs Ha Kypcax AUCUMNANH, U3yvYaembiX B obpasoBaTeribHbIX Nporpammax bakanaspuaTta
MaTemMaTU4YeCKOro N eCTeCTBEHHOHAYYHOro LMKNa: «OnekTpnu4ecTBo U MarHetnsmy», «Matema-
TUYECKMI aHanu3y, «AHanuTuyeckas reomeTpus», «JlmHenHas anrebpa», «[duddepeHumans-
Hble ypaBHeHUsI», «Teopust OYHKLMIN KOMMAEKCHOIO NepeMeHHOroy, a Takke npodeccuoHarb-
Horo umkna: «MeToabl MaTteMaTnyeckon pusnkny, « TeopetTnyeckas MexaHuka», « BeKkTopHbIn 1
TEH30pHbIN aHanuay», «/HTerpanbHble ypaBHEHUS U BapuauMOHHOE ucuyucnenuey. [ns ocsoe-
HUS OUCUUNIIMHBI «QNEKTpoANHaAMMKa» HeobxoauMMbl 3HAHUSA, YMEHUA N KOMMNETEHUMU, Nnony-
YeHHble NP U3YYEHUN BbllleyKa3aHHbIX OUCUMNINH OCHOBHOW ObpasoBaTerfibHOM nporpamMmbl
noarotoBku 6akanaspa no HanpasneHuntio 011800 «Pagnodmsnkay.

KpaTkoe coaepxaHue (AuaakTuyeckue eamHULbl) y4eOHON ANCLMNIIUHDI
OucumnnuHa BkNoYaeT 9 OCHOBHbLIX pa3agenos:

CTtauunoHapHble aneKTpnyeckoe 1 MarHuTHoe nons.

HecTaunoHapHble 3NeKTpoOMarHUTHbIe Nons.

Cuctema ypaBHeHun Makceenna.

Teopusa n3nyyeHnss aNeKTpoMarHMTHbIX BOJTH.

PaccesiHue 1 nornoLyeHne ns3nyyeHns BeLlecTBOM.

Teopusa penaTUBUCTCKUX SABMEHUA B MEXAHUYECKUX U ANEKTPOAUHAMUYECKUX CUCTEMAX.
OnNeKTpoMarHUTHbIE NOJIA B CNSIOLWHBLIX cpeaax.

lMpupoaa nonsipmMsaumm 1 HaMmarHMyeHus BeLlecTea.

3aKOHbl COXpPaHEHUS SHEPTUM U UMIMYNbCa B ANEKTPOMarHUTHbIX CUCTEMAX.

OCONoOORWN=

¢OprI TeKytLlel‘/JI aTtrecTauuu: 2 KOJ1TioKBMyma, 2 KOHTpPOJIbHbIE pa60TbI
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CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMmeH

Koabl hopmupyembix (cpopmupoBaHHbIx) komneteHumn: OK-1, OK-7, OlNK-3, MK-1, MK-2,
MK-3, MK-5

B3.6.2.3 KBaHTOBasA mexaHuka

Llenu n 3agayum yye6HOM AUCLUUNIUHDbI:

Llenb gaHHoOM gucumnnuHel — gatb CTygeHTam rrnybokoe NoHMMaHne 3akOHOMEPHOCTEN MUKPO-
MUpa, HayYnTb MPUMEHSATb BblYUCAUTENBHbIE METOAbl KBAHTOBOM TEOpPUWN AN pelleHus pas-
NNYHBIX NPUKNagHblxX 3agady. CTygeHT JOMKeH OBnageTb MaTteMaTMYeCKMM annapaTtomMm Hepens-
TMBUCTCKOM KBAHTOBOW TEOPUN, MPUOBPECTN HaBLIKN €ro NPakTUYeCKOro NPUMMEHEHUs U Ha 3TON
OCHOBE Mnory4aTtb SiCHOe npeacTaBfieHne 0 (pmnanveckon npupoae KBaHTOBbLIX SABNEHUN, UMETb
NOHATUE O PENATUBUCTCKON KBAHTOBOW MEXaHUKe W YeTKoe npenCTaBfeHne O rpaHuuax npwm-
MEHMMOCTWN KBAHTOBbIX 3aKOHOB U UCMOJSIb3YEMbIX BblYMCANTESbHBLIX MeTo40B. OH JOMKEH Mno-
HUMaTb, YTO KBAaHTOBAs MeXaHuKa eCcTb Hay4yHast OCHOBA COBPEMEHHbLIXHAHOTEXHOOMMN.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnnuHa «KBaHTOBasi MexaHuka» OTHocuUTCA K 6a3oBbiM YacTsam B3.b npodeccnoHanbHbIx
umknoB b3 nogrotoeku 6akanaepoB no npodunsam «NHGOpMaLNOHHbIE CUCTEMBI U TEXHOSIO-
mny, «KoMnbloTepHas anekTpoHukay, « KoMnbloTepHbIE TEXHOMOMMK nepeaadn nHpopmaummy,
«MuKkpoanekTpoHMKa 1 NONyNpoOBOAHNKOBbLIE NPUBOopPbI», «Pusnka MHGPOPMALMOHHBIX CUCTEM U
TenekoMMyHukaumny B pamkax HanpaeneHua 011800 «Pagunoduaunka». OHa GasupyeTcss Ha
Kypcax OUCUUNIIMH, U3ydaeMblX B 0bpasoBaTenbHbIX Nporpammax 6akanaespuata matemaTtmye-
CKOrO M eCTeCTBEHHOHay4HOro umkna: «MaTtematnyecknin aHanua», «AHanuTuyeckasi reomet-
pusi», «JinnenHasa anrebpar», «dudpdepeHunansHble ypaBHEHNSA», « Teopus BEpOSTHOCTU U Ma-
TemaTuyeckas ctaTUcTuka», «Teopus (PyHKUUM KOMMEKCHOro nepeMeHHOro», «ATOMHasa wu
agepHasa oumsmka», a Takke npodeccnmoHanbHoro uukna: «MeTtogbl MaTemMaTUYeCcKkon PU3NKny,
«TeopeTuyeckass MexaHuKay», « ANekTpoauHammka», « BeKTOpHbIN U TeH30pHbLIN aHanunay, «UH-
TerpanbHble YpaBHEHUSA N BapuauMOHHOE ncuancrneHmney. [ns ocBoeHnsa aucumnimniel «kKBaHTo-
Basg MexaHuka» HeobXoAWMbl 3HAHWUS, YMEHUS N KOMMETEHUMMU, NOSMYyYEHHbIE MPU MU3Yy4YeHUn
BblLLeyKa3aHHbIX ANCLMMNNNH OCHOBHOW oBpasoBaTtenbHOM nporpaMmbl NoAroToBkM Gakanaespa
no HanpasneHno 011800 «Pagnodursmkar.

KpaTkoe coaepxaHue (AuaakTuyeckue eamHULbl) y4eOHOW ANCLMNIIUHDI

OucumnnuHa BknovaeT 11 pasgenos. Pasgen 1. 3kcnepmeHTanbHble OCHOBbI KBAHTOBOW Me-
XaHukn. Pasgen 2. Matematmnyeckun annapaT KBaHTOBOW MexaHukn. Pasgen 3. OcHOBHble Mo-
NOXEHUs1 KBaHTOBOM MexaHuku. Pasgen 4. MNpocTenwume 3agaym KBaHTOBOM MexaHukn. Pasgen
5. OnemeHTbl Teopun npeacrtasneHnin. Pasgen 6. MNpubnumxeHHble MeToAbl KBAHTOBOW MEXaHWU-
kn. Pasgen 7. Yactuua B anektpomarHuTHOM none. Pasgen 8. Teopusi cMCTeM MHOIMX YacTu,.
Pasgen 9. KBaHToBas Teopusi pacceaHuns. Pasgen 10. Teopusi KBaHTOBbIX nepexoaos. Pasgen
11. PenatuBucrckasa KBaHTOBas MEXaHUKa.

q)OprI TeKytLlel‘/JI aTtTecTauuun: KOJIJTIOKBUyM, TeCTUPOBaAHUE, 2 KOHTpPOJIbHbIE pa60TbI
CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauumn: 3K3amMmeH

Koabl hopmupyembix (cpopmupoBaHHbIx) komneTeHumn: OK-1, OK-7, OlK-3, MK-1, MK-2,
MK-3, MK-5.



59

b3.6.2.4 TepmoanHamuka n ctaTucTuyeckas pusmka

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

OcHoBHas uenb Kypca — gatb CTygeHTam rnybokue M npoyHble 3HaHUs pyHAaMeHTanbHbIX
TepMOAMHAMUYECKUX U CTAaTUCTUYECKNX 3aKOHOMEPHOCTEN MakpocKkonuyeckmux cnctem. OCHoB-
Has 3ajaya Kypca — Hay4uTb CTYQEHTOB NPUMEHSTb NOSTlyYEeHHbIE 3HAHUS Ha NPaKTUKe; NPOBO-
AnTb Heobxoanmble pacyeTbl (PU3NYECKMX XapaKTEPUCTUK MAKpPOCUCTEM U (PUBNYECKN UHTEpP-
npeTupoBaTb pe3ynbTaTbl 3TUX PacyEToB; JaBaTb BEPHYI Hay4yHY MHTeprnpeTauuo usmye-
CKMM 3aKOHOMEPHOCTSM, HabngaemMbliM B MakpocucTemax.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnuHa oTHocuTcsa K 6asoBon Yactn 63.b npodeccnoHansHoro unkna b3 noarotosku 6a-
kanaBpoB Mo y4ebHomy nnaHy HanpasneHus 011800 «Paguodumsmka». OHa 6GasupyeTca Ha
Kypcax OMCLUUMNINH, n3yvyaembix B obpasoBaTenbHbIX NporpaMmmax 6akanaBpuata mateMmatumye-
CKOr0 M €CTECTBEHHOHAY4YHOro umkna: «MaTemaTudecknin aHanma», «AHanuMTMyeckass reomet-
pusi», «JinnenHasa anrebpar», «dudpdepeHunansHble ypaBHEHNA», « Teopus BEpOSTHOCTU U Ma-
Tematmyeckass ctaTuctukay, «Teopus OYHKUUIN KOMMEKCHONO MEpeMEHHOro», «ATOMHasa u
agepHas guaunkay, npodeccrmoHanbHoro yukna: «Metoabl MmaTemaTmudeckon pusnkmy», « Teope-
TMYecKkass MexaHuka», «QnekTpoanHammuka», « BeKTOpHbIA U TEH30PHbIN aHanm3», «VHTerpanb-
Hble YpaBHEHNSA U BapuaLMOHHOE UCYMCIIEHNEY, a Takke Ha aucumninHe «KBaHToBasi MexaHu-
Kay, Bxogsawen B 6a3oBble YacTu npodeccunoHasbHbIX LMKIoB npodunen «HpopmMaunoHHble
CUCTEMBI N TexHonormm», «KomnbtoTepHasa anekTpoHuka», « KOMnbloTEPHbIE TEXHOMOMMK nepe-
Aaun nHdbopmauuny, «MUKPOINEKTPOHMKA U NOMYNpPOBOAHUKOBbIE Npubopbl», «Pusnka MH-
hbOpMaLMOHHbIX CUCTEM U TENEKOMMYHUKaLnny» [nss OCBOEHNSA AMCUMNNNHBI « TepMoanHammuka
N cTtatuctudeckas uanka» HeobXOoaMMbl 3HAHWUSA, YMEHUSI U KOMMNETEHLWUN, MOMyYEeHHbIe Mpu
N3y4YeHUn BbllleyKal3aHHbIX AUCLMNIMH OCHOBHOW obGpasoBaTenbHON NporpammMbl NOLrOTOBKM
©akanaBpa no HanpasneHuntio 011800 «Pagnodunsnkay.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

AucumnnuHa BktovaeTt 8 pasgenos: 1. TepmoguHamuka 1 ctatuctTMyeckas usnka kak Teopus
MaKpOCKONM4ecknx cucteM. Makpockonmyeckoe u MUKPOCKONUYECKOEe onncaHne uanyecknx
cucteM. 2. OCHOBHbIE NMOHATUS N 3aKOHblI TEPMOANHAMUKN.3. MeToabl U NPUNOXeHUs TepmMoau-
Hamukn. 4.OCHOBHble NpeAcTaBneHnsa ctaTuctTudeckon pusmkn. 5. Knaccmyeckaa cratuctude-
ckasi (pmsnka paBHOBECHbIX cucteM. 6. KBaHTOoBasi ctatuctuyeckas uaunka. 7. Teopusa nyk-
Tyaunin. 8. OCHOBbI TEPMOOUHAMUKN N KUHETUKN HEPABHOBECHbLIX NPOLECCOB.

PopMbl TEKyLLEen aTTeCTaummn: TeCTUpPOBaHUE, 2 KOHTPOsbHble paboTbl
Popma NpPoOMEXyTOYHON aTTeCcTaLMmn: IK3ameH
Koabl hopmupyembix (cpopmupoBaHHbIx) komneteHumun: OK-1, OK-7, OlNK-3, MK-1, MK-2,
MK-3, MNK-5
b3.6.3.1 Teopusa kone6aHnmn
Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:
Llenb Kypca — nokasaTb CTyAeHTaM, Kak MOXHO pacrno3HaBaTb B CMOXHbIX, Ha NepBbIn B3rNsA4,
KonebaTenbHO-BOSTHOBbLIX MpoLecCcax B KOHKPETHbIX 3adadax unsnku unm TeXHUKU OCHOBHbLIE -

3JIeMEeHTapHbIEe KonebaTenbHble SABNEHUS U CBECTU NCXOOHYHO npo6nemy K aHanmay aTunx Mo-
nenen, OOCTUYb MOHUMaHUA CTyaeHTaMn OCHOBHbIX KonebaTenbHO-BONMHOBLIX SIBNEHMA Ha
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NPOCTbIX MOAENsIX U cuctemax, NO3HaKOMUTb CTYLEHTOB M Hay4uTb UX MOMb30BaTbCA OCHOB-
HbIMWU MeTo4aMu Teopun KonebaHuin.
3agayn AUCUUNInHbI:

. 03HaAKOMWUTL C 6a30BbIMM UAEAMM U NoAXoAaMu Teopuu KonebaHuii, kak Hayku o6 3BO-
MIOLMOHHBIX NpoLieccax;

. [AaTb NOHATUE 06 OCHOBHBLIX METOAAX TEOPUN KonebaHuii;

. BblpaboTaTb HaBbIKX MO MOCTPOEHUIO U UCCNEeaoBaHUo KonebaTernbHO-BONTHOBLIX CUC-
TEM.

MecTo y4yebHOM AncunMnnuHbl B cTpykType OOIT:

OucumnnuHa «Teopus konebaHun» OTHOCUTCA K aucumnnmHam 6as3oBon 4YacTu npodpeccuo-
HanbHOro LMKIa OCHOBHOW obpasoBaTtenbHon nporpaMmmbl nNo HanpasneHuto 011800 — Paguo-
dunamka.

HOucumnnuHa 6asmpyeTtcsa Ha criegylowmx aucumnimHax obpasoBaTernibHOM nNporpamMmmbl H6aka-
naspa no HanpasneHuno Pagnodusuka: mogynm «Matematmka» n «O6wasa dpusnka» 6asoson
4YacTu UuMKa MaTeMaTU4eCckUX U eCTeCTBEHHOHAYYHbIX OUCLMMSINH.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Pasgen 1. basoBble naen n nogxoasl Teopun konebaHum

1.1. UcTtopuyeckoe BBegeHue, hopMynupoBKka npegMeta u coaep)kaHus Teopum konebaHuin.
MoHATMe guHaMmn4eckom cucTemMbl U HaA30BOro MPOCTPAHCTBA, CUCTEMblI C HEMPEpbIBHLIM U
ANCKPETHBIM BpeMeHeM, rpybon JuHamnyeckon CUCTEMBI.

1.2. dnHammnyeckmne cuctemol Ha NnpssMon. [pybble cocTosiHuA paBHoBecus. OCHOBHbIE BUdyp-
Kauuu.

Pasgen 2. OcHoBHble MeTOAbl TEOPUK KonebaHumn

2.1. YCTOMYMBOCTb NIMHEAPU30BAHHbIX COCPEAOTOYEHHbIX CUCTEM C HEMPEPLIBHBIM U ANCKPET-
HbIM BpEMEHEM

CsefieHre 3a4aum K OLEHKe pacrofioXeHUsl KOPHEN XapaKTepPUCTUYECKOrO ypaBHEHUSI Ha KOM-
NAEeKCHOM nnockocTn. Knaccudgukaumsi TMNOB COCTOAHUIN paBHOBeCUSA (0COBLIX TOYEK) B CUCTe-
Max BTOPOro n TpeTbero nopsgka; uccregoBaHne ux yctomymeocTu. lNpoctenwne guHamude-
CKMe CUCTeMbl C OUCKpeTHbIM BpemeHeM. OTtobpaxeHue [NyaHkape. Knaccudpumkaumnsa Henog-
BWXKHbIX TOMEK OAHOMEPHbBIX N ABYMEPHbIX TOYEYHbIX OTODpaXKEeHUH.

2.2. KonebaHusa B HENMHENHbIX CUCTEMAaX C OQHOW CTeNeHbio cBOOObI

JINHENHbIN N HeNNHENHbIN ocunnnaTopbl. ®a3oBbIM NOPTPET. PE30HaHC B HENMIMHEMHOM OCLMUI-
nartope. OCHOBblI Ka4yeCTBEHHOW Teopun U Teopum Oudypkaumim OUHAMUYECKUX CUCTEM Ha
nnockocTu. pydble npeaenbHble LMKAbl, OCHOBHbIE XapakTepucTukn. OCHOBHbIE (KOpa3mMepHo-
ctn |) Budypkaunmn guHamMm4eckmux CUCTEM Ha NIIOCKOCTU: ABYKpaTHOE paBHOBeCUEe, HenTparnb-
Hoe paBHoBecue (budypkauuns AHgpoHoBa-Xonda), ABYyKpaTHbIN NpeaesibHbIA LMK, NeTns ce-
napaTpucbl ceana u ceasio-ysna, cenapaTpucHasi CBA3ka.

2.3. ABTOKONnebaTenbHble CUCTEMBI

Cuctema c ogHon cteneHblo cBoboabl. Pusmdeckme npumepsl. MeTon paspbiBHbIX KOonebaHun.
MeTtopq BaH-gep-ITons (aBTOHOMHbIA M HEABTOHOMHbIM criydan). CBsisaHHble aBTOreHepaTopbl.
fBneHvne 3axBaTblBaHUS, onpeaenieHre nonocbl CUHXPOHM3aunKn. KOHKypeHuust konebaHun B
MHOrOMOZOBbIX aBTOreHepaTopax.

2.4. KonebaHusi 1 BOMHbI B YNOPSAOYEHHbIX CTPYKTYpax

[ncnepcuoHHble ypaBHEHUS ONSA LenoYyek CBSA3aHHbIX OCuMnnaTopoB. Prusmyeckuin cmbicn no-
HATUA "ancnepcna”. MNMepexoad OT AUCKPETHbIX CTPYKTYP K pacnpegenieHHbiM. dasoBas u rpyn-
noBasi CKOpOCTW, pacnpoCTpaHeHMe BOJSIHOBOrO nakeTa. XapakTepucTtuyeckme ypaBHEHUS Or-
pPaHUYEHHbIX pacnpeneneHHbIX CUCTEM.

Pasgen 3. iccnepgoBaHne 6a3oBbix Moaernen Teopun konedbaHmmn
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IOuHamuka ceepxnpoBogsiero [1>ko3eCOHOBCKOro KOHTakTa U MasTHUKa B BA3KoW cpeae. Mc-
cnefosaHue ypasHeHun BaH-gep-Mons n Panes. KoHkypeHuus konebaHnin B MHOrOMOAOBbIX
aBTOreHeparopax.

CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMeH

Koabl chopmupyembix (cchopmmupoBaHHbIX) komneTeHuun: OK-4, MK-1, MK-2, MK-3, MNK-4,
MK-6, MK-7.

B3.6.3.2 dusunka cnnowHbIX cpen

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

CopepxaHue gUCUUNIIMHBI HanpaBfieHO Ha O3HAKOMSIEHMEe CTYAEHTOB C OCHOBHbIMU (du3nye-
CKUMWU SABMNEHUAMU, U3y4HaeMbIMU MEXaHUKOM CMMAOLWHbIX cpen, W, OO WU3BEeCTHOW CTeneHu, C
afieMeHTaMn UCNoNb3yeMoro e MatemaTtmyeckoro annaparta. OCHOBHOE BHUMaHWe npu yTe-
HUM NEKUUN N NPpOBEeLEHUMN NPAKTUYECKUX 3aHATUN yOenseTca HarnsaHoW MHTepnpeTaumm 3a-
Aad, npy Ucrnonb3oBaHMN MakCUManbHO MPOCTbIX CPEACTB UX PELLEHNS.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnuHa «Pusmka CinowHbIX cpea» OTHOCUTCS K aucuuninHam 6asoBon Yactu npodec-
CMOHAanNbHOrO LMKNa OCHOBHOM ObpasoBaTtefibHoM nporpaMmmbl no HanpasneHmto 011800 «Pa-
anogunamka.

OucumnnuHa «duaunka cnnoLwHbIX cpedy» 6asupyeTcs Ha criedylowmx gucumnnmHax obpasosa-
TenbHOW nporpammbl 6akanaBpa no HanpasneHuto Pagnoduauka: mogynn «MatemaTtukay» u
«Obwasga usnka» 6a30BOM YaCTK LUKIIA MaTEMATUYECKUX N €CTECTBEHHOHAYYHbIX ANCLUMNIIVH.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

BBengeHune B TeH30pHY0 anrebpy. BHyTpeHHAs reomeTpus Kpuctannos. YpaBHeHns Makcsenna
ANSA BbICOKOYACTOTHOMO Mons B CnfowHon cpefe. MatepunansHoe ypaBHEHUE FIMHENHOW SMekK-
TpoavHamunk. OnepaTopbl NPOBOAMMOCTU U ONSNEKTPUYECKON NPOHULaeMocTn, npeobpasoBa-
Hue Pypbe. CBA3b Mexay TeH3opamu NPOBOAMMOCTU U OUSNEKTPUYECKON MPOHULAEMOCTU B
®ypbe-npeacraBneHnn. HactotHaa u npocTtpaHCcTBeHHasa aucnepcns. CBAsb TeH3opa Anarnek-
TPUYECKON NPOHWLAEMOCTM C napamMeTpamuM €, m U S KBas3UCTaTUY4ECKUN 3NEKTPOANHAMUKMW.
AcUMNTOTUKA ANINEKTPUYECKON MPOHMUAEMOCTU B npeaene BbICOKMX YacToT. MpuHuun npu-
YUHHOCTU U aHaNUTUYEeCKne CBOWCTBA ANINEKTPUYECKOM MPOHMLAEMOCTUN Kak (DYHKLMM YacTo-
Tbl. Teopema Kpamepca-KpoHura, npasuno cymm. [luanekrpuyeckass NpoHMLAEMOCTb U ONTu-
YyecKkne CBOWCTBA rasa ocuunnsaTopoB. [oBegeHne AN3NeKTpUYecKon NpoOHULLAeMoCTn BOIM3M
crnekTpansHon nNuHuK nornoweHuns. NpeasectHuK. MNMokasaTens NperioMneHns nnoTHOro BeLle-
ctBa. OTpaxeHue OoT NoBepxXHOCTW. [inccnnaums aHeprnm BOsHbl, €€ CBA3b CO CBOMCTBAMU TEH-
30pa AN3NEKTPUYECKOM NPOHMULLIAEMOCTN. DHEPrns 1 NOTOK 3Heprum BonHbl B cpege. CBoncTea
CMMMETPUN TeH30pa [OUSNEKTPUYECKON MNPOHULAEMOCTM B MU3OTPOMHLIX W  3epKarbHO-
N3oMepHbIX cpefax. EcTtecTBeHHas onTuyeckas aktMBHOCTb. OQHOOCHbIE KpUCTansbl, OBbIKHO-
BEHHble U HEeODOLIKHOBEHHbIE BOJHbLI. M3ny4eHne cpeq B NpUCYTCTBUM ABUXKYLLErocs 3apsaa.
lNepexogHoe un3nyyeHue. YepeHKOBCKOe U3Ny4vyeHue, ero crekTpasibHasi MOLHOCTb U YrroBoe
pacnpegeneHve. MarHetTusm BellecTsa. [lapamarHeTMam n MarHUTHbIN pe3oHaHc. deppomar-
HeTu3M. MarHuTHble matepuanbl. dddekT Keppa. MarHntoontudeckune apdektol (Papages,
KoTToHa-MyToHa). 'paHnyHble ycrioBus. [TOBEpXHOCTHbIE BOSTHBbI.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3aveT
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Koabl chopmupyembix (ccpopmupoBaHHbIx) komneTeHuun: OK-4, MK-1, MK-3, MK-4, MK-6,
MnK-7

B3.5.3.3 PacnpocTpaHeHuMe 3N1eKTPOMarHUTHbIX BOJH

Llenu n 3agayum yye6HoM AUCLUUNIUHDbI:

Llenb kypca — ccpopmmnpoBaTh y CTYAEHTOB COBpPeMEHHOe npeacTaBneHne o6 OCHOBHbIX MOHSA-
TUSIX U 3aKOHOMEPHOCTSIX ANIEKTPOMArHUTHbLIX BOSTHOBLIX MPOLECCOB, a Takke B BOSIHOBbLIX MPO-
LeCccoB B Apyrnx obnactax uanku.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnuHa «PacnpocTpaHeHne 3feKTPOMarHUTHbIX BOSH» OTHOCUTCA K AucuuniunHam 6aso-
BOM YacTu npodeccmoHarnbHOro LUnka oCHOBHOM obpa3oBaTenbHOM NporpaMmmel Mo Hanpaene-
Huto 011800 — Pagmnoduamka.

[dvcumnnuHa oTHOCUTCA K gucumnnnHam cneumanmsaumm obpasoBaTesibHOM NporpamMmbl Mo Ha-
npasneHnio 010800 «Pagnoduaunkay. Kypc «PacnpoctpaHeHne anekTpoMarHUTHbIX BOMH» ba-
3MpyeTcs Ha creayrwmx aucumnnnmHax obpasoBaTtenbHoM nporpammbl 6akanaspa nNo Hanpas-
neHuto Paguodmaumka: mogynu «MatemaTtukar», «Metoabl matemaTudeckon usmkm» n «O0-
wasa duamka» 6as3oBOM YacTU UMKNa MaTeMaTUYeCKMX M eCTeCTBEHHOHAYYHbIX AUCLMUMIVH,
ancumnnuHe «dAnekTpogmHamMmmkay 6a3oBon YacTu Lmkna npodeccrnoHanbHbIX AUCUMMNNH.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHON ANCLMNIIUHDI

Paspen 1. Beegenue

dusnyeckne nons 1 BOsHbI. epeHoc BofHaMu aHeprun U nHopmaumn. Teopus BOSHOBbIX
NPOoLECCOB U ypaBHEHUS MaTeMaTU4eCcKon PU3NKN (ypaBHEHUS noTeHumana, TensonpoBogHo-
CTW, BOSHOBOE ypaBHeHMe WU ypaBHeHue KnewnHa-lopgoHa). MoHoxpomaTudecue nons. Kowm-
nnekcHasa oopma 3anMcu MoHoOXpomaTuyeckoro nons. YpasHeHnue Nenbmronsua. Nnockue, um-
nnHOpuyeckne n cpepmnyeckne MOHoxpomaTudeckue BosHbl. Pa3oBas CKOPOCTb. JHepreTunde-
CKMe XapaKTepUCTUKN BOSIH.

Pasgen 2. MeToabl pelueHna 3agad NIMHEHOM TEOPUN BOSTHOBLIX NPOLIECCOB

MpuvHUMN cynepno3vumn ONa AMHENHbIX onepaTopoB. [MocTaHoBKa 3agad NUHEWHOW Teopuu
BOSH. 3agaya 06 nsnyyeHum 3agaHHbIX MICTOYHUKOB, PacnONOXEHHbIX B OrpaHUYeHHon obnactum
nNpocTpaHcTBa. Ycrnosue uanydeHus 3ommepdenbga v NpuHUMN NpeaensbHOro MormoLweHns.
MpumeHeHne npeobpasoBaHus Pypbe ANA peleHns NUHENHbIX YpaBHEHU MaTeMaTU4ecKom
dun3mkn. MHorokpaTtHble npeobpasoBaHna dypbe Kak pasnoxeHne ousndecknx nosien no nro-
CKMM BoJSiHaM. [lucnepcmoHHoe ypaBHeHue. HavanbHasa 3agada. [NoHATMe o HopMarsibHbIX BOSI-
Hax B cpepax. [paHnyHas 3agada. PyHkunmn MpuHa st OCHOBHbLIX YPaBHEHUIN MaTeMaTUYECKOM
PU3MKN 1 UX CBA3b C NpeobpasoBaHuamu Pypbe. 'pynnoBas CKOPOCTb.

Pasgen 3. CnnowHble cpeabl

'MnoTes3a cnnowHon cpeabl n usndeckne nonsa B cpepgax. Puanyeckme 6eCKOHEYHO marble
00beMbl M MHTepBarnbl BpeMeHW. YcpeaHeHne no aHcamonam, no KoopanHaTaMm U No BpeEMEHN.
Oprognyeckaa rmnotesa. PU3NKO-XMMUYECKME CBOWCTBA ra3oB, XWUOKOCTEW, TBepAblX Ten wu
nnasmol.

Pasgen 4. OnekTpomMarHUTHbIE NOSIS B CMMOLWHbBIX cpeaax

OneKTpOMarHUTHbIe NoNA N . AnNeKTpudeckne Tokn cBOBOOHbIX U CBA3AHHbIX 3apsgo0B - TOKU
NPOBOAMMOCTU, TOKU IMEKTPUYECKOM Nonsipnsaunum atoMoB cpedbl U TOKM HaMarHu4MBaHus B
cpefe. YpaBHeHna Makcsenna ¢ NOfIHbIM TOKOM B cpefe U CTOPOHHUMMU 3MEKTPUYECKUMU TO-
Kamu. QneKTpoMarHUTHbIe NOJist U BOSMHbI B cpefe C MOCTOAHHbIMU - U . CKuH-adpdpekT. Kom-
nnekcHaa AManekTpuyeckad NpoHMUAeMOCTb. ADCOMOTHLIN KOMMMEKCHbLIM MokasaTens npe-
nomMneHnsa ogHOpoOaHOU cpeabl.

Pasgen 5. OnekTpoMarHUTHbIE BOSTHbI B @aHM30TPOMHbIX cpeaax
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AdunanekTpuyeckass MNPOHULAEMOCTb KpucTanmnoB. [1nockue BOSMHbI B aHU3OTPOMHOW cpene.
YpaBHeHne ®peHens. OnTuyeckne CBOMCTBA OOHOOCHBIX M OBYXOCHbIX Kpuctanmnos. [loBepx-
HOCTb BOSIHOBbIX BEKTOPOB M flydeBasi NOBEPXHOCTb. AhdekT Keppa.

Pasgen 6. OnekrpomMarHUTHbIE BOSIHbI B O4HOPOAHOW M30TPOMHOM nnasme

BeegeHve B dunaunky nnasmbel. Cnocobbl nonyyeHus nnasmbl. KBasnHeENTpanbHOCTb MnasMmbl.
Mnasma B KOCMMYECKOM MNpOCTpaHcTBe, NnabopatopHasa nnasma. [JlebaeBckoe akpaHMpoOBaHue
aneKkTpuyecknx 3apsaoB B nnasme. Paguyc [ebas. OnpegeneHune nnasmbl. KBasvrngpogmHa-
MUYeckoe onucaHune nnasmbl. KomnnekcHasa guanekrTpuyeckasi MpOHULAeMOCTb XONO4HOW, N30-
TponHow nnasmbl. Ancnepcusa BosH. MNnasmeHHble konebaHus, neHrMmopoBckasa Yyactota. Paso-
Bas U rpynnoBasi CKOpPoCTb. 3aTyxaHue M3-3a coygapeHun. NonHoe BHyTpeHHee oTpaXKeHue u
rnybuHa NPOHMKHOBEHMWS ANIEKTPOMArHMTHOro Nossi B nnasmy. [JuarHocTuka nnasmol.

Pasgen 7. OnekrpoMarHUTHbIE BOSTHbI B XONI04HOM MarHUTOAKTMBHOW nrasme

Pornb MarHUTHLIX nonen B pusnke nnasmol. MarHuTHble Nons 3eMnn 1 KOCMUYEeCKNX OO BEKTOB.
TeH30p 3NeKTpPoOnpoOBOAHOCTU U OUSNEKTPUYECKON MNPOHULAEMOCTM nnasMbl. AHM3OTPONUS
MarHUToakTUBHbIX cpel. OObIKHOBEHHbIE N HEOOLIKHOBEHHbIE HOPMarsibHble BOSHbI B XON04HOM
MarHUTOakTMBHOM nnasme 6e3 coygapeHun. MNokasaTenb npenomreHns 3Tux BOnH. [NokasaTte-
nn NpenioMneHnst 1 nonapusaums HopMarsbHbIX BOSH NPU UX pacrnpocTpaHeHn BOOMb, Nonepek
N Nof HEKOTOPbLIM YIiOM K HanpaBfieHWo BHELLHEro MarHMTHOro nongd. ekt dapages.
Pasgen 8. OnekTtpoMmarHMTHbIE BOSTHbI B HEOAHOPOAHbLIX cpeaax

BonHoBble ypaBHeEHUS NS CNOUCTOHEOAHOPOAHbIX cpen. MeToa reoMeTpuyeckon OMTUKUA U
BKB-npubnuxeHne. YpaBHeHUEe 3MKOHaNa n nepeHoca 3Heprun nsnyyvyeHus. YpasHeHue nyda.
Pedpakums KopoTKnx BosfiH B Tponocdepe n noHocdepe 3emnu. Kputnyeckas yacrtota. Ecte-
CTBEHHbIE BOSTHOBOAbI - 3BYKOBOW KaHan B okeaHe, BOSTHOBOA 3eMns-moHocdepa.

Pasgen 9. BonHbl B XXNOKoCTsX, raszax u ynpyrmx tenax. AHanormm B 3agadyax o pacnpocrtpaHe-
HUW BOSH pasfUYHON hn3nyeckon npmpoapl

[MonHasa 3amMKHyTas cuctemMa ypaBHEHUA MEXaHUKU NS XKUAKOCTEN N ra3oB: ypaBHEHWE Henpe-
pbIBHOCTY, ypaBHeHNe HaBbe-CTokca onst 6anaHca umMnynbCcoB, 3aKOH COXPaHEHUS aHeprun B
anddepeHumnansHoOn 1 nHTerpansHon copme. lNpobrnema 3amblikaHUS CUCTEMbI YpPaBHEHWUMN.
JInHeapusaumst ypaBHEHUA MEXaHUKM XUOKOCTEN WM ra3oB AM8 ManbiX BO3MYLLUEHWA napameT-
poB cpefbl. YpaBHEHUA NIMHENHOW aKyCTUKU U rMapoANHaAMUKK. M3nydyeHne 3Byka OCUMNNn-
PYIOLWNM MOPLUHEM WU paguanbHO nynbeupyowen ynpyron cgpepon. MHTEHCUBHOCTb M MOLL-
HOCTb M3ny4yeHnda. AKyCTUYECKUN NMNegaHc nsnyyatend, npucoegmHeHHasa macca 1 ynpyrocTb,
conpoTuBIieHnEe M3nyyeHus. ornolwieHne 3BYKOBbIX BOSIH B BSI3KOW TEnsONpOBOAHOW cpefe.
CkopocTb 3Byka. ObbemMHas u casuroBas ynpyroctb TBepabix Ten. Matematnyeckoe onvcaHue
aedopmMauumn Tena. 3akoH ['yka u ypaBHEHUSI MEXaHUKU M3OTPONHLIX ynpyrnx Ten. [Ba Tuna
HOpMarnbHbIX BOMH B yNpyromM Tene. Baanmogencrame n TpaHcopmMaumsa HopMasnbHbIX YAPYrnx
BOJSIH B HEOAHOPOHbIX cpeaax.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl ¢hopmupyembix (cchopmmpoBaHHbix) komneteHuun: OK-4, MNK-1, MK-2, MK-3, MK-4,
MK-6, NMK-7

b3.6.3.4 Crtatuctnyeckas paguodusmka

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenb kypca:

. O3HaKOMJIEHME C OCHOBHbIMU CTaTUCTUYECKMMN MeTOoA4aMMu NMPUMEHSIeMbIMU B pagnodoun-
3MYECKNX TEOPETUYECKMX U SKCNEPUMEHTASbHbBIX UCCIeA0BaHNSAX;

. 3HAaKOMCTBO C MOCTaHOBKOW U peLleHneM 3agad ontTumMmansHon obpaboTkm curHamnos.
N3yyeHune Kypca npeanonaraert:
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. YCBOEHME 3MIEMEHTOB TEOPUN CIyYaliHbIX NPOLIECCOB, 3HAKOMCTBO C OCHOBHbLIMW TUNaMM
1 CBOMCTBaAMM CINy4YaliHbIX NPOLECCOB, MCMNONb3yEMbIX B paanodusmke;

. nonyyYeHne HaBbIKOB PEeLLEeHNsi OCHOBHbIX 3a4ay CnekTpanbHO-KOPPEnsLMOHHOIO aHanm-
3a cny4alHbIX NPOLLECCOB M UX NpeobpasoBaHnii pasnMyHbIMU CUCTEMaMU;

. YCBOEHME OCHOB TEOPUMN ONTUMArIbHOrO OGHAPYXXEHUSI CUTHAMOB N PeLUEHNe BaKHENLLIMX
NpaKkTUYeCKNX 3afay CornacoBaHHON pUnbTpaLum;

. 3HAKOMCTBO C NMPUPOAON LUYMOB 1 donykTyaumen B paanoTeXHUYECKUX CUCTEMAX.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

OucunnnuHa «Ctatuctudeckas pagumodumsnmka» OTHOCUTCS K aucuunnmHam 6as3oBor 4acTu
npodeccnoHanbLHOro Lukia ocHoBHoW obpasoBaTtesibHoOM nporpamMmmel no HanpaesneHuno 011800
— Pagnodumsuka.

OucumnnuHa «CtaTuctnyeckasa pagnoduanka» 6asmpyeTtca Ha crnegyowmx aucuunimHax ob-
pasoBaTenibHOM nporpaMmmbl 6akanaepa no HanpaesneHuo Pagnoduaunka: mogynm «MatemaTu-
ka» n «Obwasa punsnkay.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

|. BNEMEHTbI TEOPUW CIYYANHBLIX NMPOLIECCOB.

1.1. OnpepeneHne n BepOATHOCTHOE ONUCaHne CrlydYanHoro npowecca.

lMoHaTue crtaTtucTudeckoro aHcambns. BeposTHOCTHOe onuvcaHue criydarHoro npotecca c no-
MOLLbKO MHOFOMEpPHbIX NSIOTHOCTEN BeposTHOocTeN. OCHOBHbIE CBOWMCTBA MHOrOMEPHbIX MMoT-
HOCTEN BEPOSATHOCTEN. YCIOBHbIE NSIOTHOCTM BEPOSATHOCTEN, NX CBONCTBA U CBA3b C MOroMep-
HbIMW 6€3yCNOBHBLIMU MAOTHOCTSIMU BEPOATHOCTEMN.

1.2. Knaccudumkaumns cnyyamHbiX NPOLLECCOB MO UX BEPOATHOCTHOMY MOCEAENCTBUIO.
CoBepLUeHHO criydarHble NpoLecchl, MapKOBCKME Npouecchl U ux onucaHue. YpasHeHne Cmo-
NYyXOBCKOTrO AfS YCIIOBHOW MMAOTHOCTU BEPOSITHOCTM MapKOBCKOro npouecca. KsasngetepMuHu-
pPOBaHHbIE ClyYanHble NPOoLEeCChl.

1.3. MHOromepHble xapakTepucTnyeckne, MOMEHTHbIE N KYMYMSAHTHblE OYHKLMW CRyYyanHoro
npouecca.

Xapakrtepuctmyeckass yHKUnNA, onpegeneHne u ceonctea. MoMeHTHbIE U KyMynsiHTHbIE dOYHK-
UMK, UX B3auMocCBA3b. KoppernsumoHHasa n KoBapuauMoHHas yHKUMK CrlydanHOro npotecca.
KoadhpmumneHT koppensumu.

1.4. NayccoBckue criyvanHble NpoLeccsl.

MHoromepHasa xapaktepucTudeckas yHKUMS M MAOTHOCTb BEPOSTHOCTEW rayCCOBCKOrO Mpo-
uecca. MHdpopmauma Heobxoaumasa Ang nosIHOro onMcaHmsa rayCCoBCKOro CriydanHoro npouec-
ca. KoBapnauunoHHast Matpuua oTcyeToB criydanHoro npouecca. OCHOBHble CBOMCTBA rayccoB-
CKMX CryYanHbIX NPOLIECCOB.

1.5. CtayunoHapHble 1 3progmnyeckmne criydamHble Npouecchl.

[MoHATME CTauMOHAPHOCTM B Y3KOM U LUMPOKOM CMbICrie. YcpegHeHne no ctaTuCTUYeCcKoMy aH-
cambsiio 1 No BpeMeHU. DProauyHoCTb CryvarHblX npoueccoB. Heobxoanmele 1 AoCTaTOYHbIE
YCNOBUSA 3ProgMYHOCTM NO OTHOLLIEHUIO K CpegHEMY 3HAYEHUI0, KOPPEeNnALUMOHHON (PYHKLMK, O4-
HOMEPHOWN MNSIOTHOCTU BEPOATHOCTU. OKCNEepUMEHTasNIbHOE U3MEPEHNE OCHOBHbLIX CTaTUCTUYe-
CKMX XapaKTepPUCTUK IPrognyeckmx criydamHbIx NpoLeccos.

1.6. COBOKYMHOCTM Criy4anHbIX NpOLEeCCOoB.

O6bLee onucaHne COBOKYMHOCTM ABYX CrlyYanHbIX npoueccoB. CTaTucTMyeckas He3aBUCMMOCTb
CcnyyaunHbIX npoueccoB. B3anMHble KOppensaunmoHHble U KOBapuaumoHHble doyHKumn. Ctauyuo-
HapPHOCTb, 3ProgNYHOCTb, rayCCOBOCTb COBOKYMHOCTW ABYX CiyYanHbIX MPOLIECCOB.

ll. CNEKTPAJTIbHO - KOPPENALIMOHHBLIN AHAITM3 CNYYAMHBIX MPOLIECCOB.
2.1 KoppensiumoHHble PyHKUUMN.
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CsonctBa KOppensauMOHHbIX YHKUNA HECTAUMOHAPHbLIX N CTaLUMOHAapPHbIX CryYanHbIX npolec-
coB. CpefHee 3HayeHne U KOppensaumMoHHaa (PyHKLUMS NPOU3BOOHOM U MHTErpanbHoro npeob-
pas3oBaHus OT Crly4arHOoro npowecca.

2.2. CnekTpanbHas MNOTHOCTb MOLWHOCTU. COOTHOLLIEHNE MeXdy CheKTpanbHOW MIIOTHOCTLIO
MOLLHOCTU U KOPPENAUMOHHOM (DYHKUMEN ANA CTauMOHapHbIX CriydanHbIX npoueccoB (dhopmy-
na BuHepa-XuH4nHa). CnekTpanbHas NAOTHOCTb MOLLHOCTU HecTauuoHapHbIX curHanos [1-on
rpynnbl. OyHKUMS Koppensuum BTOporo poga. LupuHa cnekTtpa crnydaHoro npouecca, ee
CBSsI3b CO BpPEMEHEM Koppesnsumn. Y3KONonocHble CrydYanHble npoueccbl. AMNnMTyga u gasa
cnyyanHoro npouecca. lNpeacraBneHne y3KOMOSIOCHOMO ClyYarHOro npouecca C MOMOLLbHO
KBagpaTypHbIX KOMMOHEHT. NpeobpasoBaHne curHanos [1-oi rpynnbl IMHENHBIMU CUCTEMAMMU.
MpubnuxeHune “6enoro” wyma.

2.3. CoBMecCTHble (B3auMHbI€) criekTpanbHble NIIOTHOCTb MOLLHOCTU CyYarHbIX MPOLLECCOB.
B3auMHble doyHKLUKM KOoppensumm nepBoro 1 BToporo poga. BaanmMHble cnekTpbl, CUHMpasHasa u
KBagpaTypHas COCTaBfsowMe B3aWMHbIX CNekTpoB. B3ammHasi cnekTpanbHasi MAOTHOCTb
MOLLHOCTM BXOa U BbiXxO4a SIMHEMHOW CUCTEMbI, BbIXOAHbLIX CUrHANOB ABYX NIMHENHbIX CUCTEM.
OcCHOBHbIE HepaBeHCTBA AN B3aMMHbIX CNEKTPOB. PYHKLMS KOrepeHTHOCTU. [puMmeHeHne B3a-
UMHbIX KOPPENSLUMOHHBIX (PYHKUMIA N CNEKTPOB 4SS onpeaenieHnsa UCTOYHMKOB LyMa U KaHanos
€ro pacnpocTpaHeHus.

2.4. KoppensumoHHasa yHKUMS CreKTpasibHbIX KOMMNOHEHT Crly4anHbIX NpoLEeCCcoB.
OnpepeneHne M OCHOBHblE CBOMCTBA KOPPENALMOHHOM (DYHKLUKW cCrekTpanbHbIX KOMMOHEHT
CcTauuoHapHOro cnyyanHoro npouecca. B3anmHas koppensumoHHas (yHKUMSA CheKTpanbHbIX
KOMMOHEHT.

2.5. CneKkTpanbHO-KOPPENALUMOHHBIN aHann3 HeflMHENHbIX NpeobpasoBaHHbIX CrlyYanHbIX Npo-
LLeccoB.

CnekTpanbHO-KOPPENSAUNOHHBLIA  aHann3 HenNUHENHbIX 6e3blIHEPUMOHHbBIX MpeobpasoBaHum
(HBIT) cny4yanHbIx raycCOBCKMX npoLieccoB. BeipaxeHne KoppensaumoHHON yHKLNN BbIXOLHOMO
npouecca B Buae psga no KoBapmaunoHHOM (pyHKLMM BXOAHOro npouecca. BaammHas koppe-
NAUMOHHAs M KoBapuaumoHHasa yHkumm Bxoga u Bbixoga HBIN. MeTtoa npousBoaHbIX, opmy-
na [lNpanca. MeTog KYMYNSAHTHbIX ypaBHEHUW. AHanNM3 NPOXOXOEHUs CryYamHbIX NpoLeccoB
yepes LenoYkm NHEPLIMOHHBIX 1 BEe3bIHEPLIMOHHLIX 3N1IeMeHTOB. brok-cxema aHanuaartopa chnek-
Tpa, TOYHOCTb U3MEPEHNS CNEKTPanbHOM NIIOTHOCTN MOLLIHOCTM.

l1l. UMNYJIbCHBIE CNYYAWHBIE MPOLIECCHI. WWYMbl U ®NTYKTYAUUN B PAOVUOTEXHW-
YECKMX CUCTEMAX.

3.1. mnynbCHble cryYanHble NpoLecchl.

[MyacCOHOBCKMI MMMYIbCHBIA CyYarHbIA npouecc. Xapaktepuctnieckasa (OyHKUNA MyacCOHOB-
ckoro npouecca. KymynsHTHble dyHKUMM MyacCOHOBCKOro npouecca. KoBapuaumoHHasa v crek-
TpanbHad MNOTHOCTb MolwHocTn. Popmyna Kamnbenna. MpeobpasoBaHns nyacCCOHOBCKOro
npouecca NMMHENHbIMM CUCTEMaMN.

3.2. EcTecTBEHHbIE LLIYMbl B paANOTEXHUYECKMX CUCTEMAX.

[poboson wym. CnekTparnbHas NAOTHOCTb MOLWHOCTM ApoboBoro Toka guoaa. ®opmyna LoT-
Kn, npegena ee npumeHMMmocTtu. Tennoson wyM. KuHetnyeckne dopmMyrbl aAns KoppensaunoH-
HoW doyHKUMK Tennosoro wyma. Popmyna Hanksucta, npegensl ee NpMMEHUMOCTH.

IV. QNIEMEHTbI TEOPUWM ONTUMAJIbHOM OBPABOTKM CUTHANOB.

4.1. Knaccudukauma sagay ontumarnbHom obpaboTkm curHanos.

CraTtuctnyeckaa mopenb kaHana csasn. OntumanbHoe oBHapyxeHue, pasnuyeHue, nsmepe-
HMe napameTpoB, hunbTpauus CUrHanos.

4.2. OnTumansHoe obHapy>xeHue CUrHanoB Mpu ANCKPETHbIX HabnaeHUsX.
[iByxanbTepHaTMBHas noctaHoBka 3agaudn. Kputepuin ngeansHoro Habnwgatend. OTHOWweHne
npasgonogobus. CTpykTypHas cxema onTumarnbHoro obHapyxutend. [pyrue kputepum ontu-
ManbHocTn. OBHapyxeHne OeTepMUHUPOBAHHOMO MOME3HOro cuUrHana Ha g)oHe rayCcCOBCKMX
nomex.

4.3. OnTumansHoe obHapy>xeHue CUrHanoB Mpu HenpepbIBHbIX HABOAEHUSX.
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dyHKUMOHaN oTHOWeHUs npaBgonofobusa. Cnydyan obHapyXeHus OeTepMUHUPOBAHHOMO CUr-
Hana Ha ¢oHe 6Genoro rayccoBckoro wyma. KoppensuumoHHbii npuemMHuk. CornacoBaHHbIN
GpunbTp. OTHOLWEHME curHan/wym Ha BbIXOAE COrfiacoBaHHOro unbtpa. AHanms addekTme-
HOCTW ONTUMAanbHOro OBHapYyXUTens.

CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMeH

Koabl chopmupyembix (cchopmmpoBaHHbix) komneteHuun: OK-4, MK-1, MK-2, MK-3, MK-4,
MK-6, NMK-7

b3.6.4.1 PapgunoanekTpoHukKa

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

CopepxaHue OUCUMNIMHBLI HanpaefieHO Ha obyyeHue CTyAeHTOB MeTodaM npeacTaBreHus
CUrHasnoB, MeTogamMm MaTeMaTU4eCcKoro onncaHus paguoTeXHUYECKUX Lenemn n oCHoBam Teopun
npeobpasoBaHns CUrHanoB B paguoTEXHUYECKNX yCcTponcTBax. Kak cneacrteme — NogrotoBUTb
CTYLEHTOB K NPakTU4YECKOMY NPUMEHEHUIO NOSTYYEHHbIX 3HAHUI NMPU UCcnegoBaHMM paguoTex-
HUYECKMX YCTPONUCTB U U3MEPUTESBbHBLIX CUCTEM, a TaKKe MPU UCNONb30BaHUN pagnoTeEXHUYe-
CKMX METOJ0B MCCreaoBaHUM B 3KCNepUMeHTanbHOM pagmodunsnke n B MHPOPMaLMOHHbLIX CUC-
Temax.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnuHa «PagnoanekTpoHuka» OTHOCUTCA K AucuuninHam 6as3oBon 4YacTu npodpeccuo-
HanbHOro LMKIIa OCHOBHOW obpa3soBaTtenbHon nporpaMmmbl no HanpasneHmto 011800 — Paguo-
dounamka.

KpaTkoe coaepxaHue (AnaakTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

BeepneHue.

Llenn n 3agaun kypca. IamepuTtenbHbI KaHanm B aKcnepuMeHTanbHon paguodusnke. Paguo-
TEXHUYECKUN KaHan B MHAPOPMALMOHHLIX cuctemax. Npumepbl 06paboTkn curHanoe B paguo-
acTpPOHOMUN, aKyCTuKe, TeriemeTpuun. [pumepbl CMHTE3a CUrHanoB B paguonokauuu, paguo-
CBA3K, cucTtemMax 3alnTbl MHopmaumm.

|. BBeageHue B TeOpuUo pagnoTEXHUYECKNX CUrHanoB

1. Knaccudumkaums pagmoTexHn4ecknx CUrHarnos.

2. CnekTpanbHoe npeacTtaBneHne curHanoB. OpToroHanbHble curHanbl. Nepuoguyeckune cur-
Hanbl N pagbl Pypbe. O606WeEHHbIN psg Pypbe. TpuroHomeTpudeckas cdopma psgos dypoe.
KomnnekcHas cdopma psgoB Pypbe. CnekTpanbHoe npeactaBreHne Henepuognvecknx CurHa-
noB. OcHoBHble cBoMcTBa nNpeobpasoBaHus Pypbe. CnekTparnbHas MAOTHOCTb HEUHTErpupye-
MbIX curHanoB. COOTHOLIEHNE MeXay ANMTENbHOCTLIO CUTHana 1 LWWPUHOW ero cnekTpa.

3. Ouckpetnsauma n kBaHToBaHMe curHana. OpToroHarnbHble CUrHamnbl C OrpaHUYEHHbLIM CreK-
TpoM. Teopema KoTenbHUKOBa Ans CUrHana ¢ orpaHuYeHHbIM crnektpoM. Teopema KoTenbHu-
KoBa A4S curHana KoHeyHou gnutenbHocTu. basa curHana. O6bem curHana. CnekTp amckpe-
TU3NPOBAHHOIO cUrHana.

4. MogynupoBaHHble curHanbl. CurHansl ¢ amnnuMtygHon moaynsuuen. Cnektp AM curHana.
CurHanel ¢ yrnoson mogynsauuen. Bugbl yrnoson mogynsaumm. CurHasnbsl ¢ 04HOTOHaNbHOM yr-
noson moaynsumen. CnektpansHoe pasnoxexHve UM n ®M npu mManbix nHgekcax MoAynsaunu.
CnekTp curHana c yrrnoBson Mmogynsaumen npyn Npon3BosSibHOM 3Ha4YE€HUM MHOEKCa MOLYNALMMN.

[I. OcHOBbI TEOPUN pagUOTEXHUYECKUX LiENEN
5. MeTogbl MaTEMaTUYECKOrO ONUCAHUSA NMIMHENHbIX CTaUMOHapHbIX Lenen. Knaccudpukauma nu-
HEeWHbIX uenen. ONeMeHTbl ANEeKTPUYecknx Luenemn (gBYXNONKCHUK, YETbIPEXNOMOCHUK, UCTOY-
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HUKK). | 1 Il 3akoHbl Knpxroga. MeToa KOHTYpPHbIX TOKOB. BpemeHHoM MeTod aHanusa vyeTbipex-
NOSIIOCHUKOB. MMMyrnbCcHaa M nepexogHas XapaKTepUCTUKM YeTbIpexnositocHMKoB. WHTerpan
Hioamens. CnekTpanbHbIN MeTO[ aHanuMsa 4YeTbiPeXnOfCHUKOB. YacTOTHbIN KoadhdUuneHT
nepegayu. lNpeacraesneHne curHanoB Ha MIOCKOCTUM KOMMSIEKCHOW YacToThl. [1peobpasoBaHns
JNTannaca. NMepepaTtoyHasn dpyHkums K(P) uenn.

6. JlvuHenHaa unbTpauusa. Ycnosue pusanyeckon peanmsayemMoCTU YeTbIpeXmNOOCHUKOB.
dunbTpauuss HWKHUX UM BEPXHUX 4acTtoT. YacTtoTHble u dasoBble xapaktepuctnkm RC-
PUNBbTPOB HMKHUX U BEPXHUX YacToT. [Monocosas cdovnbTpauus. NocnegosatensHbl kKoneba-
TenbHbIA KOHTYp. BekTopHasa guarpamma. QHepreTnyeckne cooTHoweHus. HactoTHas u ¢aso-
Bas xapaktepucTtukun. NMapannenbHbli konebaTenbHbI KOHTYP. BekTopHasa guarpamma. OHep-
reTudeckme CooTHoWeHus. YacToTHaa u ¢asoBasi xapakTtepuctuku. CpaBHUTENbHbIE XapakTe-
PUCTUKM NocregoBaTenbHOro N napannesibHoro KOHTYpPoB. YcnoBusa 6e3biCKkaXeHHOW nepeaaymn
cuUrHana yepes afeKTPUYECKyHo Lenb.

7. JluHenHble HecTaumoHapHble Lenwn. JINHenHble napameTpuyeckne ABYyXMNOMOCHUKN. Bpemen-
Hble XapaKTepUCTUKM NapaMmeTpPUYeckux YeTbipeXnOtOCHNKOB.

8. BBegeHne B TeOpUO HENUHENHbIX Lenen. HekoTopble XapakTepPUCTUKN HENMHEWHbIX are-
MEHTOB. ANNpoKCUMaLMsi XapakKTEPUCTUK HENMHENHbIX anemMeHToB. HenuHenHoe npeobpaso-
BaHWe dopmbl curHana. HenuHenHoe npeobpasoBaHue criektpa curHana. besmHepumoHHoe
HenvHenHoe npeobpas3oBaHne CyMMbl rapMoHMYecknx kornebaHnn. KomonHauMoHHbIe YacToThl.
O dekT nHTepmoaynsumm. CoBMeCTHOE BO34EeNCTBME HA HENMHEMHOM 3fieMeHTe CUrHanos
BonbLwon 1 manon amnnuTyg.

[ll. MpeobpasoBaHMe cUrHanoB pagnoTeEXHUYECKUMU LensiMn

9. YcuneHune curHanos. Obwme ceegeHnsa o6 ycunutensax. MpuHUunel noctpoeHus. MNapamet-
pbl yeunutens. Anepuogndeckun ycunurtens. bunonapHeln 1 noneson TpaH3ucTopbl. CTatude-
CKME XapaKTEePUCTUKN TPaH3UCTOPOB. OKBMBASIEHTHbIE CXEMbl anepuoamyeckoro ycunute-
na.A4X n ®YX anepuoandeckoro ycunutens. YactoTHble UCKaXXeHUA B anepuogndeckomM ycu-
nutene. MHaMnyeckne xapakTepucTuku ycunutens. HennHenHble UCKaXXeHus B anepuoanye-
CKOM ycunurene.

YacToTHO-u3bupartenbHble yeunutenu. JKkBUBaneHTHasi cxema YacToTHO-n3bupaTtenbHOoro ycu-
nutens. A4X n ®XY pesoHaHcHoro yeunutens. JlInHenHble nckaxenns AM konebaHunsa B peso-
HaHCHOM ycunutene. HennHenHble CKaXXeHs1 B pe30HAHCHOM ycunuTene.

O6paTHble cBa3n B yeunutensax. MNepegatoyHas yHKUUSA NMHENHOM CUCTEMbI C OBpaTHON CBS-
3bt0. MeTog Hankeucta. Kputepun HarnkBucta yCTOMYMBOCTUM CUCTEMbI C OOpaTHOW CBSA3bIO.
Cnocobbl BkNtoYeHUs obpaTHoM CBsA3M B ycunutensix. BnnaHune obpaTHoM CBA3M Ha CBOWMCTBA
ycunuTensi.

10. NeHepauna rapmoHudeckux konedbaHmn. O6obuieHHas cxema aBToreHepaTopa. banaHc am-
nnuTtyg v 6anaHc gas.CamoBo3byxaeHne asToreHepaTtopa C MHAYKTUBHOW OBpaTHOM CBA3bHO
(NnMHenHoe npubnmxkeHue). CTauMoOHapPHLIN peXxnm aBToreHepaTopa (KBasunmMHenHoe npudnm-
XeHue). YCTONYMBOCTb CTaUMOHapPHbIX peXuMoB. Markoe u xectkoe camMoBo3byxaeHue aBTo-
reHepartopa.

11. MpuHUMNBI NONyYEHNA MOOYNUPOBaHHLIX KonebaHun. AMnnntygHaa mogynauus. Tpebosa-
HUSA K LensiM, OCyLEeCTBAAWNUM aMnMTygHyo moaynauuto. MNMonyyeHre amnnmtygHoOM Moay-
NaUUKn ¢ NPUMEHEHNEM HENMHENHbIX KackadoB. Moaynsuma B napameTpuyeckmx uendax. Yac-
TOTHaa moaynsauus. MapameTpuyeckoe ynpaBneHuMe 4acToToM reHepatopa. PeakTuBHbIM Kac-
Kag Ha TpaH3ucTope.

12. [eTekTupoBaHue curHanoB. AMMAUTYOHOE OeTeKkTupoBaHue. [leTeKTMpoBaHWEe HenvHen-
HbIMK LensaMmun. ToK aeTekTnpoBaHus. [leTekTopHas xapaktepucTuka. [leTektupoBaHue crnabbix
N CUMbHbIX CUrHanNoB. HenvHenHble nckaxxeHns npu getektuposaHmum AM curHana. YacTtoTHble
UCKaXXeHNa Npu aMmnianTyaHOM AeTeKTUpoBaHUU. AMNNUTYOHOE AeTeKTUpoBaHWe napameTpu-
yeckumn uenamun. PasoBoe feTekTupoBaHue. Pa3oBoe [eTEeKTMpPOBaHME napamMeTpuyecKomn
cuctemon. ®asoBoe AeTEKTUPOBAHNE HENMHENHBIMU KackagamMu. YacToTHOe aeTekTupoBaHue.



68

13. MNpeobpasoBaHue 4vacTtoTbl. [lpeobpasoBaHne cnektpa B HENMUHEMHOM LUECTUMOMOCHMKE.
Mpsmoe npeobpasoBaHne (NMUMHenHoe nNpubnmxkeHue no curHany). [JononHuTenbHble KaHanbl U
NHTEpPdEPEHLINMOHHbIE UCKaXXeHNA Npu npeobpasoBaHun YacToThbl. [MpeobpasoBaHmMe 4acToOThbl
(HENMHENHbIN peXxuM Mo curHany).

IV. AHanoroBas nHTerpasnibHas CxeMOTEXHUKa

14. Ycunutenu noctosiHHoro Toka (YIT). OcobeHHocTn cxeMHbIx pewenun YIT. Opend YIT.
Cnocobbl nosblweHnsa ctabunbHoctn napameTtpoB YIT. OuddepeHunanbHbIin YCUnnTenbHbIN
kackag. KoadhdpuumeHT nepegaym cnHpasHom n auddepeHumnanbHON KOMNOHEHT curHana. H-
BEPTUPYIOLNA N HeuHBepTupylowmn Bxoabl. Opend auddepeHuymansHoro kackaga. WHTe-
rpansHble onepaunoHHble yeunutenu (OY) n yHKUMOHanNbHbIE y3nbl Ha UX ocHoBe. beanHep-
LUMOHHbIE NMHENHbIE uenu Ha 6ase OY (noBTopuTenb HanpsKeHWs, cymmaTtop, MacluTabHbIn
yeunutens). OY B MHEPUMOHHBLIX JIMHENHBbIX Lensx (MHTerpatop, audepepeHumatop, asos-
pawaTenb. PunbTpyoLwwme uenm).

V5. OnemMeHTbl UMNYNbCHOM U LIMAPPOBON TEXHUKM

15. ONEKTPOHHbIN KoY N ero OCHOBHbIE cBOMCTBA. CTaTU4ECKNn pexmum BUNoNsapHOro Knwya.
lMepexoaHble npouecchl B GUNONSPHOM Krove: MeTo[, 3apsaaa, 3afepKka BKITHOYEHUs, BKNOYe-
HUe n BbIKMtoYeHre knoya. MO - TpaH3ancTopHble Ktoun. CTaTUYECKUI PEXUM KItoya C peau-
CTOpPHOWN Harpy3kon. [NepexoaHble NpoLecchl B 3TOM KitoYe Npu ero BKIYEHUN U BbIKIFOYEHUN.
Kntou ¢ guHamuyeckomn Harpy3kon. KomnneMeHTapHbIN Koy,

16. AnnapaTtHas (CXeMOTexHMYeckasl) peanusauus normdeckux onepauun. basoBble cCxembl
TPaH3UCTOPHOWM NOrnkn. Peanusauuns ¢ NOMOLLbI TPaH3UCTOPOB NIOrMYyecknx onepaumin. noa-
HO-TpaH3uctopHaga noruka (OTJ1). TpaHancTtopHo-TpaH3ncTopHasa noruka (TTJ1). basosbin ane-
MeHT TTJ1. Jlornyeckne anemeHTbl C OTKPbITbIM KOSekTopoM. beicTpogencTsytowme TTJ1 cxe-
Mbl Ha TpaHaucTopax WoTttkum (TTJIW - noruka).

17. buctabunbHble a4erku, Tpurrepbl. [QU3BIOHKTUBHAS WM KOHBIOHKTUMBHAA OucTabunbHble
ayenkun (bA). ACMHXpoOHHbIM RS -Tpurrep. Tpurrepbl, CUHXpPOHU3upyemble yposHeM ( RS- n D -
Tpurrepbl). YHuBepcanoHbin JK-Tpurrep. CyeTHbIn T-Tpurrep.

18. Jlornyeckune ocHoBbI cpeaHuX N BornbLlumx nHTerpaneHbix cxem (CUC n BAC). CymmaTopsl 1
apudmeTudeckme yctponcTtea. locnegoBaTtenbHbld U NapannenbHblii MHOropaspsagHble Cym-
mMaTtopbl. Peructpbl. Pernctpbl namatn, cosuroBble pernctpbl. CHeTumkn. ACUMHXPOHHLIN (No-
cnegoBaTtenbHbIN) U CUHXPOHHBLIN (NapannernbHbii) cyeTYnkn. CyMMUPYIOLLMIA U BblYUTAOLWMNIA
CYETYUKMN.

3aknoumTenbHas nekumns

CTpykTypa TMNOBOro pagumoTexHudeckoro kaHana. pobnema cornacosaHusi kackagos. [lep-
CMEKTMBbI Pa3BUTUS PaanNoTEXHUYECKNX CUCTEM N METOA0B UCCeA0BaHNS.

CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMeH

Koabl ¢hopmupyembix (cchopmmpoBaHHbIX) komneteHuun: OK-4, MK-1, MK-2, MK-3, MK-4,
MK-6, NMK-7

b3.6.4.2 Pusnyeckana aNeKTpoHMKa

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenb kypca - cpopmmupoBath y CTyOEeHTOB COBPEMEHHOE npeacTaBneHne 06 OCHOBHbIX METO-
Aax hopMMpoBaHUS aKTUBHOW cpefdbl B BUAE 3MEKTPOHHOMO Myvka Ans MOLWHbIX MCTOYHUKOB
KOrepeHTHOro 3MeKTPOMarHMTHOroO N3ny4yeHns, BKNoYasa Teopmlo SMUCCUM INEKTPOHOB U3 TBEp-
poro tena. lloMmmMmo 3TOro, B Kypce paccmaTpuBalroTCs TakKe COBPeMeHHble METOAbl ASIEKTPOH-
HOWM ONTUKKM CNAabOTOYHbLIX CUCTEM, BKIHOYas pasfnyHble BUAbI ANEKTPOHHbBIX MUKPOCKOMOB.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:
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OucumnnuHa «®Pusmyeckasi aNeKTpoHMKa» OTHOCUTCA K ©a3oBoM YacTu NpodheCCMOHanbHOro
LiMKna OCHOBHOM obpasoBaTernbHOM nporpaMmmbl no HanpasneHuto 011800 «Paguoduamkar.

OucumnnnuHa «dmnsndeckasa anekTpoHnka» 6asmpyeTcsa Ha credylowmx gucuunnmHax obpaso-
BaTenbHOM nNporpamMmmbl 6akanaespa no HanpasneHuo Pagnodusumka: mogyna «Matematuye-
CKMA N eCTeCTBEHHOHay4HbIn UuKn»: «MaTematuka», «MeTtogbl MatemMaTuyeckon usnkm» m
«Obwasga usnka» 6a30BOM YaCTK LMKINA MaTEMATUYECKUX N €CTECTBEHHOHAYYHbIX OAUCLUMNIIVH.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Paspen 1. BeBegenue

MpeomeT 1 3agaum kypca. OCHOBHbIE 3Tanbl PasBUTUA ANEKTPOHUKU. OBnacTn nMMeHeHus no-
NYNPOBOAHMKOBLIX M BaKyyMHbIX 3MEKTPOHHbIX NpnbopoB. TunuyHasi Grnok-cexema MOLLHOro
BaKyyMHOro anekTpoHHoro npnbopa CBY. Pasgenbl kypca.

Pasgen 2. [1BMkeHne 3NeKTPOHOB B 3N1EKTPUYECKOM U MAarHUTHOM CTaTUYECKMX NONAX

2.1. YpaBHEHNA OBUXEHNSA B 9NeKTpoMarHMTHom none. Criydam ogHOpPOOHbIX 3MEKTPUYECKOro n
MarHuTHoOro nosnien. IHterpan sHeprun..

2.2. IBmxeHne B cnaboHeogHopoaHbIX nonsax (gpendgosasa teopus). MNonepeyHbin agnabatu-
Yyeckumn nHeapuaHT. [pendosble ypaBHeHUS. YpaBHeHUs JlarpaHxa. Teopema bywa.

2.3. Kputnyeckui pexum marHetpoHa. MIuBapmaHT [lyaHkape. AanabaTtudeckas Teopust marHe-
TPOHHO-MHXXEKTOPHOW NYLLKN MMPOTPOHA.

2.4. BapnaumoHHble NPUHUUNBLI AUMHAMWKN 3apsKeHHbIX YacTuy,. ONEeKTPOHHO-ONTUYECKUM KO-
3 PMLUMEHT NPenoMneHuns.

Pasgen 3. OneKTpoHHO-ONTUYECKME CBOMCTBA MOMEN C akCUanbHOW CUMMETPUEN. DNEKTPOH-
Hble JIMH3bI

3.1. OuddepeHumanbHble ypaBHEHUSI TPAEKTOPUA 3apshKEHHbIX YacTul, B akcuarbHO-
CUMMETPUYHBIX NMONAX. YpaBHEHUS MapakcuanbHbIX Tpaektopuin. N3obpaxatowme cBomncTBa
napakcuanbHbIX Ny4KoB (CTUrMaTUYHOCTb M Nogobue nsodbpaxeHun). Knaccngukauymsa anektpo-
cTatndecknx nnH3. OcobeHHOCTU INEKTPOCTAaTUYECKUX JSIMH3 C OrpaHMyYeHHon obnacTblo Nons.
MMmmepcuoHHble nnH3bI. MocTpoeHne n3obpaxeHns B TOHKOM M TONCTOW NUH3ax. JIMH3bI-
anadparmbl. IMMEpPCUOHHbBIN OO BEKTUB.

3.2. Knaccudukauna MarHUTHBIX NIMH3. ONEeKTPOHHO-ONTUYECKME CBOMCTBA KOPOTKOM (cnabon)
N OSIMHHOW MarHUTHbIX NMH3. CunbHble MarHUTHble NUH3bl. Abeppaumn 3NEeKTPOHHbIX JIUHS.
OnekTpoHHble 3epkana. KsagpynosibHble fnH3bl. OTKOHSAOWME CUCTEMDI.

Pasgen 4. OneKTpoHHO-ONTUYECKME CUCTEMBI

4.1. MpOXeKTopbl 3NEKTPOHHO-MYyYEBbLIX TPYOOK. ONEKTPOHHO-ITy4YeBble TEXHONOrMYeckme ycra-
HOBKW. ONEKTPOHHbIE MWKPOCKOMbI (SMUCCUOHHLIN, NPOCBEYNBAIOLMIA, OTpaXaTeSlbHbIN, pac-
TPOBbIA, aBTO3NEKTPOHHLIN N aBTOMOHHbBIN, NPOEKLMOHHbIE MUKPOCKONbI). Paspeluatowas cmna
3MIEKTPOHHbIX MUKPOCKOMOB MPOCBEeYMBatoLLEero Tmna.

4.2. Cnuctembl POKYCUPOBKN MNPOTSPKEHHBIX MHTEHCUBHbLIX 3SIEKTPOHHbLIX MYyYKOB (MarHUTHas,
nepuoanyeckas, anekTpocratuyeckas, ueHTpobexHas). CucteMbl pekynepaunm aHeprum anek-
TPOHOB B MOLLHbIX 3SIEKTPOHHbIX Npnbopax.

Pasgen 5. IHTEHCMBHbBIE 3MEKTPOHHbIE MYYKK

5.1. Cncrema camocornacoBaHHbIX YpaBHEHUN NyYyKa B CTaTUYECKMX Nonisx. Pexumbl Temnepa-
TYPHOrO OrpaHUYEHNs AIMUCCUN U OFPaHUYEHNSA TOKA NPOCTPAHCTBEHHbIM 3aps0M B 3N1EKTPOH-
HbIX gnogax. Teopusa ngeannsnpoBaHHOro NIIOCKOro Auoaa (3akoH “Tpex BTopbIX”).

5.2. MNpepenbHbI TOK TPAHCNOPTUPOBKU 3MEKTPOHHOIO ny4yka B nNpocTpaHcTBe gpenda. Pop-
MUPOBaHME NIEHTOYHbIX 3SIEKTPOHHbIX My4KOB. [yLwku MNupca.

Pasgen 6. Obwme BONpOChbl 3MUCCMOHHOM 3NEKTPOHUKN

Knaccudurkaumsa anekTpoHHOM aMuccun. PenakcaumoHHble adodekTbl Npy ABMKEHUM BO3BYX-
AEHHbIX 3SIEKTPOHOB K NOBEPXHOCTU TBepaoro Tena. PaboTta BbIxofa 9NekTPOHOB U3 TBEPOOro
Tena. lNpodune noTeHumansHoro 6apbepa.

Pasgen 7. TepMoanekTpoHHasi aMUCCUS.
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Teopusi TEPMO3INEKTPOHHOW 3MUCCUM U3 TBEpPAOro Tena. MexaHnam gencTeBust NNeHOYHOro Ka-
Toaa. L-katoq. OkenaHbin katod. ekt LLoTTku.

Paspen 8. lNoneBasa amuccus.

[MpoxoxaeHne 3NeKTPOHOB CKBO3b MOTEHUManbHbIM 6Gapbep Ha NOBEPXHOCTM TBEPAOro Tena.
PacuyeT aBTO9NEKTPOHHOro Toka. CBOMCTBA U NPUMEHEHNE aBTOSSEKTPOHHbIX KaToAoB. Bapbis-
Has amuccus. CUNbHOTOYHbIE PENSTUBUCTCKUE YCKOPUTENN 3NEKTPOHOB.

Pasgen 9. BropuyHas anekTpoHHass aMUCCUs.

3aBUCMMOCTb KO3(hpmUneHTa BTOPUYHON SMUCCUM OT IHEPIrMM U yrra nageHus nepBUYHbIX
aneKTpoHoB. PacnpeaeneHne BTOPUYHbIX 3NEKTPOHOB No 3Heprnam. OcobeHHOCTU BTOpUY-
HOW 3MMUCCUM N3 NONYNPOBOAHUKOB N OUNISNIEKTPUKOB.

Pasgen 10. ®OoTO3NEKTPOHHAsA 3MUCCUS.

OcHoBHble 3aKOHbI BHeLWHero hotoadbdekTa (3akoHbl CTonetoBa n duHwTenHa). CnekTpanb-
Hble (POTOANEKTPUYECKME XapPaKTEPUCTUKM MeTannoB. [1NoTHOCTb Toka doTtoamucumn. PoTo-
3MIEeKTPOHHASA AIMUCCUS ONINEKTPUKOB U NOSynpoBoAHUKOB. CypbMsiHOLIE3NEBBIM (POTOKATOA,.
Pasgen 11. TexHnyeckne npumeHeHust OTO- U BTOPUYHOM SMUCCUN.

doTO3NEMEHTBI C BHELWHUM oToahdekToM. PoToyMHOXMTENN. LLyMbI hoTOSNEMEHTOB 1 ¢o-
TOYMHOXUTENEN.

CDopma npome)KyTquoﬁ aTTecTaumn: 3K3amMmeH

Koabl ¢hopmupyembix (cchopmmpoBaHHbix) komneteHuun: OK-4, MK-1, MK-2, MK-3, MK-4,
MK-6, NMK-7

B3.6.4.3 NonynpoBoaHUKOBasA 3NeKTPOHMUKA

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

Llenb kypca - cdopmupoBaTth y CTYAEHTOB COBpPEMEHHOe npeactaBrieHne o6 OCHOBHbLIX MPUH-
umnax yHKUMOHMPOBAHNA MNONYNPOBOAHUKOBLIX MpubopoB. Ocoboe BHMMaHWe yaenserca
TEeopUN Krnaccuyeckux nonynpoBOAHMKOBLIX NPMOOPOB — AMOLaM Ha OCHOBE p-n nepexoga u
bapbepa WoTTkM, a Takke nonesbiM N BUNONSAPHBIM TpaH3ucTopam. PaccmaTpuatoTcsa npo-
Leccbl Npoucxoasime B reteponepexogax u 06bACHAKTCA OCHOBHbIE MPUYKMHBLI NpeMMyLLecTBa
npnbopoB Ha OCHOBE reTeponepexofoB rnepen Knaccmyeckumm npubopamm Ha OCHOBE romone-
pexonos.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnuHa «lNonynpoBogHMKOBas 3NIEKTPOHMKa» OTHOCUTCA K 6a3oBon 4YacTu npocdpeccuo-
HanbHOro LMKNa OCHOBHOW obpa3oBaTenbHON nporpammbl no HanpaeneHnio 011800 «Paguwo-
dusmkar». OQucuunnmHa 6asmpyeTcs Ha 3HaHUAX CTYAEHTOB, NpMobpeTeHHbIX B Moaynsax «O6-
was dusukar, «MartemaTtukay, « TeopetTmyeckas usmka.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Pasgen 1. Kpuctannuyeckas cTpyktypa TBepAoro tena

Kpuctannuuyeckas peweTka. QnemeHTapHas sidenka. lNpsmas n obpaTHas peweTka. Adeinka
BurHepa-3enTua. PeweTka bpase.

Pasgen 2. 30HHas CTpyKTypa TBEpAbIX Ten

YpaBHeHne LWpeguHrepa aons nepuogudeckoro noteHumana. Teopema broxa. JlokanusoBaH-
Hble N genokanuM3oBaHHble BOMHOBbIE pyHKUMU. 30HbI BpunntoaHa. Mogens KpoHura-IeHHw.
3akoH gucnepcuun. 30HHasa CcTpykTypa nonynposogHukoB Si, Ge, GaAs. [IBuxeHne cBoboaHbIX
HocuTenen. AddekTuBHaa Macca HocuTenen. ANEKTPOHbI N ObIPKX B NOSTYNPOBOAHMKAX.
Pasgen 3. Ctatuctuka anekTpoHOB B TBEPAOM Tene
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3aceneHne CoCToAHUI AniekTpoHaMn. YposeHb ®epmu. Tunbl TBEpAbIX TeN: MeTannbl, U3reK-
TPUKKN, NONYNPOBOAHNKA. 3aBUCUMOCTb KOHLIEHTpaLUMM HocuTenen n yposHs depmu oT Temne-
paTypbl B COOCTBEHHbIX MOMYNPOBOAHNKAX, B MPUMECHbIX NOMYNPOBOAHMKAX, B KOMMEPHCUPO-
BaHHbIX nonynpoBoaHukax. CobcTBeHHas npoBoguMocTb. O6nactb WUCTOLEHUS NPUMECEN.
MpumecHasn npoBoaumMocTb. OCHOBHbIE U HEOCHOBHbIE HOcuTenu 3apsga. Cnocobbl ynpaene-
HUS NPOBOAMMOCTbBIO B MOSTYNPOBOAHMKAX.

Pasgen 4. KonebaHus pelueTku

KonebaHusa npocton uenoykun. KonebaHmsa cnoxHom uenoyvkn. AKycTuieckme n ontundeckme ¢o-
HOHbI. MpoaonbHbIE N NonepeYyHble KonebaHus. 3akoHbl Aucnepcum Ans TPEXMEPHOWN PELLETKN.
Pasgen 5. lNepeHoc n paccesiHme HocuTenen B O4HOPOAHbLIX NONYNPOBOAHMKAX

KnHeTnyeckoe ypaBHeHne bonbumaHa. MexaHu3mbl paccesHus: NpUMMecHoe paccesiHue, pac-
cestHMe Ha akycTMyeckux OHOHax, paccesiHue Ha onTudecknx (poHOHax, paccesiHue Ha ae-
dekTax, aNeKTpoH-3MeKTPOHHOE paccesiHue. OnucaHne ABMXXEHUsI HocUTenen B criabbix Nonsx.
NogBWMXHOCTb HOCUTENEN.

Pasgen 6. HepaBHOBecCHbIE sIBIEHNA B MONYNPOBOAHNKAX

PasorpeB anekTpoHHOro rasa B NofynpoBoAHMKax. Bpemsi penakcaunmn nmnynbca n 3Heprum.
doToMoHM3auusa n poTonpoBoAMMOCTb. MexaHnambl pekoMOuHaunn HocuTenen. Bpemst xxnsHm
POTOBO3OYXXAEHHbBIX HOCUTENEMN.

Pasgen 7. MNpouecchl nepeHoca B HEOAHOPOAHbLIX MNOMYNPOBOAHMKAX

Onddysns ceoboaHbIX HocuTenen 3apsga. Tok anddysmn. Tok gpenda. BosHMKHOBEHME
BHYTPEHHEro nonsi B HeogHOpoAHOM nonynpoBogHuke. CooTHoweHns OnHwTerHa. Cuctema
ypaBHEHUI ONs onucaHust NOTeHLManoB, Nonen n TokoB. MakcBennoBckas penakcaums OCHOB-
HbIX HOCuTenen. Bpemsi XXn3HM HEOCHOBHbIX HocuTenen 3apsga. AuddysmoHHasn anvHa.
Pasgen 8. Teopus p-n nepexoaa

Peskun n gudpdysHein p-n nepexoabl. PacnpegeneHune 3apsaaa, CTPyKTypa nons u noteHumnana
B nepexoge. PacnpeneneHne KoOHLEHTpaL MM OCHOBHbIX U HEOCHOBHbIX HocuTenen. epexoa B
coctosHne paBHoBecusi. O6egHeHHbI cror. [uoa noa BHEeWHWM HanpsbkeHnem. Popmyna
LLoknn. BonbT-amnepHble xapaktepucTuki. bapbepHas eMKOoCTb nepexoda M ConpoTUBNEHUE
6a3bl. [Mpobon p-n nepexoaa.

Pasgen 9. YctponcTea Ha 6a3e agnoga

Beinpamutenn. Ctabunmnsatopsl. BapucTtopsl. Bapaktopbl. nogsl ¢ HakonneHnem 3apsga.
Pasgen 10. bunongapHbIn TpaH3ncTop

Tunbl TpaH3ucTopoB. Teopusa paboTbl TpaH3McTopa. TOKM cO34aHHble OCHOBHbIMW M HEOCHOB-
HbIMKU HOcuTensmn. BonbT-amnepHble xapaktepucTukn. Mogene 96epca-Monna. NapameTpbl
AN onMcaHus TPaH3UCTOPOB.

Pasgen 11. PaboTa 6unonspHbIX TPAH3MCTOPOB B CXemax

Pexumbl paboTbl GunonsipHoro TpaH3ucTopa. CxemMbl BKOYEHMS TpaH3UCTopoB. basoBbie
3N1eMeHTbI NIOrnMkn. Bblcoko4acTOTHbIE CBONCTBA.

Pasgen 12. ABneHus Ha pe3kow rpaHuue pasgena matepuarnos

KoHTakT metann-nonynpoBogHuk. Bapbep LUoTTkn. Omudecknin koHTakT. CTpykTypa meTansn-
AN3NEKTPUK-NoNynpoBoaHuK. CTpyKTypa MeTans-okMcen-nonynpoBogHuK. MNnoTHOCTL noBepx-
HOCTHbIX COCTOsIHMIA. [eTeponepexoa.

Pasgen 13. NoneBoun TpaH3MUCTOP C p-n npexoaom n bapbepom LLUoTTkM

AddekT nond. PacnpegeneHne noteHuymana un nonsa B npudope. PacyeT cTtaTuvecknux BOmbT-
aMMepHbIX XapakTepUCTMK. TUMbl U OCHOBHbIE NapaMeTpbl TPaH3UCTOPOB. BbICOKOYACTOTHbIE
cBOUCTBa.

Pasgen 14. NoneBow TpaH3UCTOP MeTanN-AnaneKTpuK-nonynpoBOgHUK

MpuHuUMn paboTbl TpaH3ucTopa. PacnpeaeneHne noteHuywana un nonsa B npubope. PacyeTt cTa-
TMYECKUX BOSbT-aMMNEPHbIX XapaKTepPUCTUK. TuMnbl N OCHOBHbIE NapamMeTpbl TPAH3UCTOPOB. Bbli-
COKOYaCTOTHbIE CBOUCTBA.

Pasgen 15. NoneBow TpaH3UCTOP MeTanN-oOKUCeN-nonynpoBOAHUK
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MpuHumn paboTbl TpaH3ncTopa. PacnpegeneHne noteHumana v nons B npubope. PacyeTt cTa-
TUYECKMX BOSbT-aMMNEPHbIX XapakTEPUCTUK. TUMbl N OCHOBHbIE NapamMeTpbl TPaH3UCTOPOB. Bbl-
COKOYaCTOTHblE CBONCTBA.

Pasgen 16. PaboTa noneBbiX TPaH3UCTOPOB B CXeMax

OcHoBHble crnocobbl BKNOYEHMS TpaH3UCTopoB. KoMnnnMeHTapHble cxemMbl. ba3oBbie anemeH-
Tbl NTOTUKN.

Pasgen 17. NonynpoBogHukosble npubopsl CBY ananasoHa

TyHHenbHbIN anoa. JlaBuHHO-NponeTHbIN anogd. 'eHepaTtop MaHHa.

Pasgen 18. ONToaneKkTpoHHbIe NpubopbI

doTogeTekTopbl. MNonynpoBoagHUKoBble Nasepbl. ConHeYyHble baTapen.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl ¢hopmupyembix (cchopmmpoBaHHbix) komneteHuun: OK-4, MNK-1, MK-2, MK-3, MK-4,
MK-6, NMK-7

b3.6.4.4 KBaHTOBas pagunodmsmnka

Llenu n 3agayum yye6HOM AUCLUUNIUHDbI:
N3y4yeHne coBpeMeHHOro ypoBHS pa3BUTUS KBAHTOBOW paguModu3nKn 1 3NEKTPOHMKK B obnactu
B3aMMOOENCTBUSA 3MEKTPOMarHUTHOIO U3ny4YeHnsl C BELECTBOM, BKOYas Teopuo nasepa, on-
TUYeckne siBneHns, obycrnoBrieHHble KOrepeHTHbIMU U UHTEHCUBHBIMU NOSISIMU, @ Takke JKcne-
pUMeHTasrbHble MeToAbl UCCeaoBaHUs, MaTeMaTU4eCcKoro OnNuMCaHus M aHanusa xapakrepu-
CTUK KBAHTOBO-MEXaHN4YEeCKNX YCTPOUCTB.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnuHa «KBaHToBas pagnodunsnka» oTHocuTca 6a3oBbiM ANCUMNNHAM npodeccrnoHarnb-
HOro UMKIia OCHOBHOW obpasoBaTenbHON nporpammbl No HanpasneHmto 011800 — Pagnodunau-
Ka.

OucumnnnuHa 6asmpyeTcsa Ha cnefylowmnx gucumninuHax obpasoBaTenbHOM nporpammbl Baka-
naspa no HanpaeneHuno Paguodusmka: mogynn «Matematmka» un «O6wwasa dusmka» 6a3oBon
4YacTu LMKNa MaTteMaTUYeCKUX N eCTECTBEHHOHAYYHbIX AUCLIUMNIIVH.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

KBaHTOBas pagnoduanka n npobnembl pagnodnekTPoHUKN. Y4ebHbin mnnbm « OCHOBLI paboTbl
nasepoB» KBaHTOBO-TEOPETUYECKME OCHOBbLI. BbIHYXOeHHOe u3nyvyeHue, Kod3PULMEHTDI
OnHwTenHa. OTpuuaTenbHasa Temnepartypa. YcnoBsus ycuneHus nsnydeHus. lNepexogsl B cuc-
Teme noj BNusiHMeM BO3MyLLeHWA. MaTpuua NnoTHOCTU B KBAHTOBOW TEOPUU U €e CBOWCTBA.
OneKkTpoaunonbHoOe B3auMOAEWCTBME BellecTBa C u3nydeHwem. JlopeHuoBa dopma criek-
TpanbHOW nuHMKM. OQHOPOOHOE U HEeOOHOPOAHOE YLMpeHue. ONeKTPOMarHUTHbIE MOons U KX
KBaHTOBaHWe. lone Kkak COBOKYMNHOCTb OCLMMNATOPOB. PasnoxeHne nons no mogam pesoHaTo-
pa. OnTnyeckne pesoHatopbl. OnTuyeckme anemMmeHTbl. BonHoBble nyykn. 3akoH ABC[. Kpute-
pUA YyCTONYMBOCTU MOA pe3oHaTopa. Pe3oHaHCHble 4YacToTbl. YYebHbIn KuHopunem «Ob6bem-
Hble N OTKPbITblE Pe30HaToPbI»

KorepeHTHOCTb nons. lNpeobpasoBaHue MPOCTPaHCTBEHHOW U BPEMEHHOW HEKOrepeHTHOCTU
npu pacnpocTpaHeHun BONH. KuHeTudeckue ypaBHeHus. PenakcauuoHHble —npouec-
cbl.lByxypoBHeBass mopenb. KBaHTOBOe, nonykraccudeckoe onucaHve. BocnpummymBocTb
cpeabl. YKOPOYEeHHble maTepuarnbHble ypaBHeHus. [onydyeHre oTpuuatensHon Temnepartypbl B
TpeXx N YeTblpex ypoBHEBbIX cucteMax. Metoabl co3gaHns nHeepcun. MNyckoBble KBAHTOBbIE re-
HepaTopbl. [MapameTpuyeckme ycunuTenu: KOHCTPYKUNA, napamMeTpsl, WyMbl. Jlazepbl Ha OCHO-
BE KPUCTansioB 1 CTeKon
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MonynpoBoaHuKoBbIe Nasepbl. Jlazepbl Ha rasax u napax. O6Llas Teopusi KBaHTOBbIX reHepa-
TopoB. CornacoBaHHas cuctema ypaBHeHuIn. [JuHaMmmka TBepAoTeNbHbIX Na3epoB. Pexum cBo-
6oaHoN reHepauun. MeHepaunst TMraHTCKUX MMNYNbCOB. ONyKTyaLNOHHbIE SIBMEHUS B KBAHTO-
BblX reHepaTopax. HenuHelHas onTtuka. [eHepauusi BTOpol rapMOHWKW. PacnpocTpaHeHue
MOZYNSLUMM U3NYYEeHNs B AUSNEKTPMUYECKUX BoNHOBoAax. OnTuyeckas cBssb

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl ¢hopmupyembix (cchopmmpoBaHHbix) komneteHuun: OK-4, MNK-1, MK-2, MK-3, MK-4,
MK-6, NMK-7

B3.B.5 Be3onacHocTb Xun3HepeAaTenbLHOCTU

Llenu n 3agayum yye6HoM ANCLUNIIUHDbI:

OcHoBHas uenb npenogaBaHNa AUCUNNNUHBI «Bbe3onacHOCTb XU3HeaeATeNbHOCTM» - NpUo6-
peTeHMe oby4yalLlMMUCH TeopeTUYeCcKUX 3HaHWN M MpPaKTUYECKUX HaBblkoB Mo 6GesonacHom
XN3HeOesaATenbHOCTM Ha NMPOM3BOACTBE M B ObITY, Kak B NOBCEAHEBHOWN XMU3HEAEATENbHOCTMH,
TaK 1 B YCMOBUSIX Ype3Bbl4arHbIX CUTYaLUUn TEXHOFEHHOMo U NPUPOAHOIO NPOUCXOXAEHUS.
[ononHutensHasa uenb — NPUBUTUE 3ANIEMEHTAPHbIX HaBbIKOB B UCMOMb30BaHUM MHONBUAOYalb-
HbIX CPEeACTB 3alUTbl OT TEXHOMEHHbIX BO3AENCTBUIA U OKa3aHMM NepBUYHON JoBpadYebHon no-
MOLLM NOCTpagaBLUMM.

3agauv ancumnnnuHel «be3onacHoOCTb XN3HeaesaTenbHOCTUY:

- Nosly4eHne OCHOBOMOMarawLWmnx 3HaHU B crieayomx cepax XusHeaeaTerlbHOCTH:

- OXpaHe 300PO0BbA U XU3HU Ntogen B cpepe NpodhecCnoHanbHon AeATeNbHOCTY;

- 3aWuTe B Ype3sBblYaMHbIX CUTYyauusaXx U B BbITy;

- OXpaHe OKpy>KatoLLen cpeabl;

- MPOrHO3MpPOBaHMIO U MOAENMPOBAHUIO NOCNEACTBUA MPOU3BOACTBEHHbLIX aBapun M KaTacT-
pod;

- pa3paboTke TeXHUYECKNX CpeacTB U METOLOB 3alUThbl OKpyxatowwen cpeabl N aHeKTUBHbBIX
ManooTXOAHbIX TEXHONOIMMN.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

AucumnnnuHa «be3onacHoOCTb XU3HeaesaATeNbHOCTM» OTHOCUTCS K AucumninHam 6a3oBor YacTu
npodeccnoHanbLHOro Luka ocHoBHOW obpasoBaTtesibHOM nporpamMmmbl no HanpaesneHuto 011800
— Pagnodumsuka.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Paspen 1. Beegexue.

Llenb, 3agaym n cogepxaHme aucumnnuHbl. Ee mecTto n ponb cpean opyrmx Hayk U B NO4roToB-
Ke cneumanucta. KomnnekcHbi xapaktep ANCUMNINHBI: NCUXONOrMYeckmne BO3MOXHOCTU Yeno-
BEKa, coumnarnbHble, 9KONornyeckme, TeXHOMNorm4eckne, NpaBoBblE U MEXAYHAPOAHbIE aCMeKThl.
OcCHOBHbIE MOHATUS Haykn O 6e3onacHOCTU XusHepesTenbHocTU. [Mpobnema obecneyeHus
©e3onacHOCTN YernoBeka B CUCTEME «4YerloBeK - cpeda obutaHus». OnacHble U BpeaHble dak-
TOpPbl NPOM3BOACTBEHHON cpeabl. Pusndeckue, xsummyeckmne, buonornyeckne n ncuxodmsnono-
rmyeckue onacHocTu. YcnoBusa obecnedeHns 6e3onacHOCTU U 300POBbS YENIOBEKY Ha NPOu3-
BOACTBE U B ObITY (6e3onacHoe TexHornornyeckoe obopyaosaHue, 6esonacHble paboune mec-
Ta, NpaBOBOE M OpraHn3aLMOHHOE perynmpoBaHue Tpyaa).

Pasgen 2. KomopTHbIE M AONYCTUMbIE YCIOBUS XXU3HEOEATENbHOCTN.

MukpoknumaT u Bo3ayLuHas cpega paboyen 30Hbl. BnusHue mukpoknumaTa Ha paboTtocnocob-
HOCTb 4YenoBeka. HopmupoBaHMe napamMeTpoB MUKPOKNMMaTa B KOHKPETHOM MPOM3BOACTBE.
Tennosble U3Ny4YeHUs 1 BNUAHNE UX HA OpraHM3M YenoBeka. HopmupoBaHWe TennoBbIX U3ny-
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YyeHun. AganTtauus U akknMmaTu3aunsa B YCroBUSIX NeperpeBaHus U nepeoxnaxgeHus. denct-
BMe BpeaHbIX BELLECTB Ha OpraHM3M 4yerioBeka B KOHKpPeTHOM npou3Boactee. HopmupoBaHue
KOHUEHTpaumn BpeaHbIX BewecTB B BO34yLLHOM cpefe paboyen 30Hbl. MeToabl KOHTPONSA co-
CTOSHNA BO3AYyLIHOW cpeabl. [Mpon3BoACcTBEHHOE OCBELLEHNE. XapaKTepuUCTUKa ANIEKTPUYECKMX
NUCTOYHMKOB CBETa M OCBETUTESbHbIX NPUBopoB. ECTeCTBEHHOE N COBMELLEHHOE OCBELLEHNE B
NPOU3BOACTBEHHbIX Lexax. OTonneHne, BEHTUNAUMS U KOHAUUMOHMPOBaHMe Bo3ayxa. Ectect-
BEHHas 1 MexaHudeckas BeHTUNAumMs. NponsBoacTBeHHbIN WyM. VICTOYHUKK LIymMa W1 LIyMOBbIe
XapaKTePUCTUKM B KOHKPETHOM nponssoctee. [ponssoacTBeHHas Bubpauuns. dusmyeckme xa-
pakTePUCTUKN U n3MepeHne BMOpaUnin B KOHKPETHOM MPOU3BOACTBE. XapaKkTepucTuka u onac-
HOCTb COBMECTHOr0 BO34encTBms Bubpauun, Wwyma, ynbTpasByka u MHGpasBykKa.

Pasgen 3. Onektpobe3onacHoCTb.

[encTBme aneKkTpn4ecKoro Toka Ha opraHmam venoseka. ONacHOCTb NOpaXeHUs B passinyHbIX
AMEeKTPUYECKNX ceTsx. 3asemrnieHne n 3anynenue. Knaccudpukauma nomeweHnn nNo anekTpo-
B6e3onacHocTn. KBanudgukauMoHHbIe rpynnbl nepcoHana no anekrpobesonacHocTn. Hanpsike-
HWe Lwara, NPUKOCHOBEHMUS. 3alMTHble Mepbl B 3feKTpOyCTaHOBKax. 3allUTHble Ccpenctea,
NPUMeEHSeMbIe B 3M1EKTPOYCTaHOBKax. 3almMTHas U3onsaums: suabl, porb B obecnevyeHnn anekx-
Tpobe3onacHOCTU, KpUTUYECKNE NMapameTpbl. 3awmuTa OoT cTaTudeckoro anektpuyectsa. Opra-
HU3ALMOHHbIE U TEXHUYECKME MEPONPUATUA NPU AKCNIyaTaumm anekTpoyctaHoBok. Cpeacrea
MHOMBMAOYaNbHOW 3aLUNThI.

Paspen 4. PagunaumoHHasa 6e3onacHoOCTb.

OcCHOBHbIE NOHATUSA, onpeaeneHns, eauHuubl smepeHust B obrnactn pagmauymoHHon besonac-
HocTn. doHoBOE 0b6ryveHme YernoBeka. HopmmnpoBaHue MOHU3NPYIOLLNX U3MyYeHun. 3awmTa oT
BO34ENCTBUA MOHU3UPYIOLLIErO U3NyYeHus Ha npoussoacTee. Cpeacrea MHAMBMAOYaNbHON 3a-
WnTbI. 3awmTta OT nasepHbIX n3nyvyeHnin. NpuMeHeHne nasepoB B TEXHOMOMMYECKUX npoLec-
cax. buonornyeckoe gencTene nasepHoOro U3nyvyeHnsa: BO3AENCTBME Ha rnasa, KoXy, BHYTPeH-
HWe opraHbl U OpraHu3mM yernoseka B Lenom. OnacHble 1 BpedHble Npon3BoACTBEHHbIE (DaKTO-
pbl, conyTcTBYyOWMe akcnnyaTauumn nasepo. OCHOBHble crnocobbl U cpeacTBa 3almThl OT na-
3€pPHOro U3NyYeHus: aKkpaHnpoBaHue, 610KMpoBKa, CUrHanM3auus, yaaneHne paboymx MecT u3s
nasepHo-onacHom 30Hbl. Cpeactea MHANBUAYANbHOW 3aLlUThI.

Pasgen 5. MNoxapobe3onacHOCTb 1 B3PbIBOOGE30NACHOCTb.

Mpn4mHbI BO3HUKHOBEHUSA MOXaPOB U B3PbIBOB B NMOMELLEHUSIX U1 B MPOU3BOACTBEHHbIX NPO-
yeccax. OnacHble gakTopbl Npu noxapax un B3pbiBax. OCHOBHbIE CBEAEHNSA U3 TEOPUMN ecTecT-
BEHHOIO OKUCIEHUs, TEMNSIOBOr0 CaMoOBOCMIaMEHEHUS U LienHbIX peakunn. CamoBocnnameHe-
HWe CMecu rasoB, BOCMNSIAMEHEHUE XUOKOCTW, BCMblwKa napoB. OueHka noxapoonacHOCTU
BellecTB 1 MaTepuanos. NpegynpexaeHve B3pbiBOB M NOXapoB. JInkemnaaumsi ux nocneacTeun.
lMokasaTenu noxapoonacHocTn. Knaccudukaumnsa sgaHui 1 noMeLweHni no noxapHon (B3pbis-
HOWM) onacHocTu. [porHo3mMpoBaHMe NoXapoB N B3pbLIBOB. [1oxxapHas 6e30nacHOCTb B TEXHOSO-
rMYecKknx npoLeccax KOHKpPeTHbIX npoussoAacTs. CuCTeMbl M cpeacTBa MNOXapoTyLUeHus, Mno-
XXapHoW aBTOMaTUKN 1 curHanusaumn. Cpeacresa MHAMBMAYANbHOW 3alUnTbI.

Pasgen 6. 3awmta oT 9anNekKTPOMarHUTHbIX NOJSieEN BbICOKOW N CBEPXBLICOKOW YacTOThI.
OcCHOBHbIE MOHATUS U onpegeneHnsa. dPunsndeckne xapakTepuUCTUKN INEKTPOMArHUTHLIX MOMewn
(3MIM). Bosgencteme aneKTpPOMarHUTHbIX MOSIEN Ha OpraHM3M 4YerioBeka. TennoBon U (PyHK-
uMoHanbHbIM acppekT. OpraHbl YenoBeka C MOBbILLEHHON YyBCTBUTESNBbHOCTLIO K QM. OpraHu-
3aUMNOHHbIE, TEXHUYECKNE U CaAHUTAPHO-TUIMEHNYECKME Mepbl 3allnTbl OT 3NEKTPOMarHUTHbIX
N3ry4eHnin B KOHKPETHOM npoussoacTee. HopmupoBaHue nHTeHcuBsHocTM MM, PacyeT MHTEH-
cnBHocTM OMIT Ha paboymx MecTax B 3aBUCMMOCTM OT NapamMeTpoB MCTOYHUKA U3NYyYeHUs u
cpenbl. OnpegeneHne rpaHunL, ONacHOW 30HbI.

Pasgen 7. OnTumusauma napameTpoB paboymx MecT.

Bugbl n dopmMbl geaTenbHOCTU. JHepreTUdeckne 3atpaTtbl NpU pasnuyHbIX oopmax gesTenb-
HocTWn. OnpefeneHune kateropun TkectT Tpyaa. Cnocobbl OLEHKN TSHXKECTU U HaNPS>)KEHHOCTH
TpyaooBoun gedatenibHocTh . PaboTocnocobHOCTb 1M ee AnHamuka. [yTn nosbiweHust apdekTme-
HOCTW TPYAOBOW OeATEeNbHOCTN. QProHOMUYECKME OCHOBbLI 6€30NacHOCTU XU3HEOEeATENbHOCTH.
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MpaBuna aBakyauuu nuu, NOCTpagaBLUMX Ha MoXxapax, B ra3oo0TpaBfieHHbIX 30HaX, NpU oTpas-
NEHnsIX.

Pasgen 8. TexHOreHHble 1 NPUPOAHbIE Ype3BblHalHbIE CUTYaLMW.

[MporHo3snpoBaHMe nNapamMeTpoB U oueHka obctaHoBku Npyn YC. 3alnTHbIE MeponpuaTusa npu
YC. Jlukemapaumusa nocnegeremin YC. 3awmta ot Teppopusma.

Pasgen 9. Cnocobbl 1 cpeacTea okasaHus goBpadebHOn NOMOLMW.

Cnocobbl n cpeactea okasaHus gosBpadebHon noMmoLum Ha npouns3BoacTee M B 6bITy. OkasaHue
nepBon NOMOLLM NOCTPadaBLLUMM OT 3IEKTPUYECKOro TOKa M MPU OPYrMx HECYaCTHbIX Cryyaskx,
BO3HMKAKOLWMNX NPU Ype3BblYaHbIX CUTyaLMsaX: paHEeHue, OXOork, oOMOpPOXKEHWs, NeperiomMbl,
BbIBUXWN, PACTSHXKEHUS CBA3OK. YCMOBUS ycnexa npu okasaHuv nepeBour NOMoLLK: BbicTpoTa oka-
3aHug nomoLum, oby4eHHOCTb NepcoHana MetTogam okasaHusi NepBO MeAULMHCKON NOMOLLM U

Ap.
CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3aveT

Koabl hopmumpyembix (cchopmupoBaHHbix) komneTeHumn: OK-4, OK-15, OK-16, OK-17, OK-18,
OK-19, TMK-1

B3.B.0[1.1 MukponpouecCopHble CUCTEMbI

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenbto npenogaBanusa aucumnimHbl « MMKpONpOLECCOPHbIE CUCTEMbI» SABMNSETCA  U3yde-
HWe cTyaeHTamu 6a30BbIX apXUTEKTYp MUKponpoueccopHblx cuctem (MI1C), mukponpouec-
copoB (MK) n mukpokoHTponnepos (MK); o3HakoMneHue CTygeHTOB C MeTodamMu OpraHu-
3aummn cbopa n 0BbpaboTkm MHPOPMaALUM B CUCTEMAxX KOHTPOMsS W ynNpaBrieHUs; WU3yYeHune
cTygeHTamMu CpencTB M TEeXHOSNOMMn aBToMaTtusnpoBaHHOro npoektuposaHus MIC.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

OucunnnuHa « MnkponpoLeccopHble CUCTEMbI» OTHOCUTCS K OUCLUUNIIMHAM BapMaTMBHOM 4YacTu
npodeccnoHanbLHOro Lukia ocHoBHoW obpasoBaTtesibHOM nporpamMmmbl no HanpaesneHuto 011800
— Pagnodumsnka.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

Llenbto npenogaBaHus gucuMnnHbl «MUKPOMPOLIECCOPHbIE CUCTEMbI» SBMSIETCSA  U3yde-
Hue ctyaeHTaMmn 6a30BbIX apXUMTEKTYp MuKponpoLueccopHbix cuctem (MIC), mukponpouec-
copoB (MK) u mukpokoHTponnepoB (MK); oO3HakoMreHue CTygeHTOB C MeTodamMu OpraHu-
3aummn cbopa M 06paboTkM MHPOPMaLMN B CUCTEMAxX KOHTPOMS WU ynpaBfeHus; u3y4vyeHue
CTygeHTamMu CpencTB M TEXHONOMMMn aBToMaTtuanpoBaHHOIo npoektuposaHus MIC.
lMporpammmnpoBaHue ynpasnalWMX CTPYKTYp W 0bpaboTka CTPYKTYPMPOBaHHbLIX AaHHbLIX.
MporpammmnpoBaHne BBoAa-BbiBoAa. basoBble MaHunynsumm ¢ noptamu. OpraHusaums
npepbiBaHU. Peanuaaumsa npssmMoro gocTyna K namsatu. Anroputmel o6paboTkmn gaHHbIx B MIC.
Anroputmbl nepBnYHON 06paboTKM AaHHbIX. ANropUTMbI LMGPOBOro perynmpoBaHus. NMponop-
LUMOHanbHOe perynupoBaHue, perynmpoBaHue no uHTerpany, perynvpoBaHue no mnpousBoa-
Hon. CxaTtue mHpopmaumn. UHCTpyMeHTanbHble cpeacTBa aBToMaTudaumm npoeKkTMpoBaHus
MIIC. Kpocc-cpeactsa nporpammmpoBaHns. Kpocc-komnunatopbl. [Ousaccembnepbl. Cumy-
NATOPbI, BHYTPUCXEMHbIE 3MYMSATOPbI, OLL€HOYHbIE NNaThl.

CDopma npome)KyTquoﬁ aTTecTaumn: 3K3amMmeH

Koabl chopmupyembix (cpopmupoBaHHbIX) komneteHumun: OK-4, MK-1, MK-2, MK-3, MK-6,
MK-7, OK-11, OK-14
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B3.B.0[1.2 YucneHHble MeToAbl U MaTeEMaTUYECKOE MoaenupoBaHue

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenbto n 3apgayen yd4ebHOM OUCUUNIIMHBLI  SBMSIETCA M3YYEHUIO METOAOB MaTeMaTuyecKom
dopmanuaaummn usndecknx 3agad n npuBeaeHna ux K Buay, NPUrogHoMmy Ans BbIYUCIIEHUNA,
N3yyYyeHne BblYMCIIUTENBbHbBIX anropuTMOB 4S5 3a4a4 MaTeMaTndeckon usnku n pagnousnkm,
anropnuTMoB ANs MOAENMPOBAHUS Y MPUMEHEHUS CyYarHbIX BENMUYNH

MecTo y4yebHOM AncunMnnuHbl B cTpykType OOIT:
OucumnnnuHa «YucneHHble MeToabl U MaTeMaTnyeckoe MoLennmpoBaHue» OTHOCUTCH K AUCUMN-
NMHaM BapuaTMBHOM YacTu MNpoeCcCnoHanbHOro LuMKna OCHOBHOW obGpasoBaTteribHOW Mpo-
rpammbl no HanpaeneHnto 011800 — Pagnodunamka.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eAMHULLbI) y4eOHOU ANCLUNTUHbI

OTanbl pelweHns nNpuknagHelx 3agady Ha IOBM. lNpumepsl opraHvMsaumn BbIMMCIN- TESbHOMO
npouecca. MogenupoBaHne nepexofHbIX NPOLECCOB Ha OCHOBE AuddepeHumnanbHbIX ypas-
HeHun. OgHowaroBble MeToAbl. MogenvpoBaHue nepexodHbIX NPoLeccoB Ha ocHoBe Audde-
peHuunarnbHbix ypaBHeHu. MHorowarosbsle Metogbl. MogenupoBaHue nNpoueccoB B YaCTOTHOM
obnactn. NHTerpupoBaHve ocuunnn- pyrowmux yHKUnn. FapMOHMYeCcKun aHanns npoueccos.
MopenupoBaHue nNpoLeccoB B YacTOTHOW obriacTu. MapMoHuYeckuii cuHTe3 npoueccos. Metoq
MoHTe-Kapno. PelweHne ypaBHeEHUI B YACTHbIX NPOU3BOAHBLIX. MeToabl OQHOMEPHON N MHOrO-
MEPHOW HENMMHENHON ONTUMN3aLMIO.

®opMbI TEKyLLen aTTecTauumn: KonmokBuyM
dopMa NPOMEeXYyTOYHOMW aTTecTauumn: 3a4éT

Koabl chopmupyembix (ccpopmmupoBaHHbIX) komneTeHuun: OK-4, MK-1, MK-2, MK-3, MK-6,
MK-7, OK-11, OK-14

B3.B.0.3 Xumusa

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

OcHoBHOM 3aja4yen Kypca XMMUn SBRSIETCH U3NoXeHue obLeTeopeTudeckoro oyHaameHTa
XMMUYECKOM Hayku B LienoM. PaccmaTpuBatoTca obeteopeTnyeckne KoHUEenumm, 3aKoHbl,
Teopuun, Takune, Kak Nepnogmyecknin 3akoH, aTOMHO-MOJSIEKYSIPHOE YYEeHUe, TEOPUSt XMMUYECKO-
ro CTPOEHUS, CTPOEHME aTOMa N XMMMYECcKasa CBA3b, XMMUYECKas KUHETUKA N TEPMOANHAMUKA.
N3y4eHune pasgenos xumuun npecneayeT Lenb pasBuTb y CTYOEHTOB XMMUYECKOE MblLLUMIEHNE,
Hay4uTb TEOpPEeTMYECKOMY NOAXOAY K Hay4YHbIM nNpobriemam u KpUTUYECKN BOCNIPUHUMATD, Ka3a-
nocb Obl, HE3bIDNEMbIE XMMUYECKUE TEOPUU, T. K. BCE OHN HEN3BEXHO YTOYHAOTCS CO Bpeme-
HeM. Llenb n 3agaya HeopraHM4eckon XMMUM COCTOUT B U3YYEHUN CBOMCTB arieMeHTOB 1 obpa-
3yeMblX UMW coeanHeHnin. B ocHoBY nonoxeH lNepunoamnyecknin 3akoH Kak OCHOBa XMMUYECKOWN
cuctematukn. Mpusogutca obuias xapakrepucTuka nogrpynn anemMeHToB [lepuoandeckon
cucteMsbl. MiccnenytoTcss 0COBEHHOCTU XMMNKN KOHKPETHbIX 3NIEMEHTOB N UX Hanboree BaXHbIX
coeguHeHnin. bonblwoe BHUMaHme ygendetca npobnemMam nosiy4eHns HOBbIX HEOPraHUYeCcKnx
BELLECTB C 3apaHee 3afaHHbIMK cBoricTBaMu. Cepbe3HOe BHUMaHWE yaenseTcs B n3y4yaemMom
Kypce npobnemam 3aluTbl OKpyXatoLen cpebl.

MecTto yuye6HOM ancuunnuHbl B cTpyktype OOI: B3 - 6a3oBas 4acTb
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KpaTkoe coaepxaHue (AuaakTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

BeegeHne. OCHOBHbIE MOHATUA N 3aKOHbI XMMUK. COBpEMEHHAA XMMuyeckas atToMmmcTuka. Xu-
MUYecKasa KMHeTuKa. Xumudeckasa TepMmoauHamMmnka n xmummnyeckoe pasHosecue. PacTtBopbl
OkucnntenbHO-BOCCTaHOBUTENbHbIE peakumun. AnekTponui. CTpoeHne atoma. Nepunoguyeckuii
3aKoH. Teopusa xumuyeckon cesasn. KomnnekcHbole coegmHeHus. O630p s- n sp - anemeHToB |A-
VIIIA rpynn. O63op d- anemeHToB IB-VIIIB rpynn.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (chopmupoBaHHbIx) komneteHuun: OK-4, MK-1, MNK-6, MNK-7

B3.B.O1.4 BeKTOpPHbLIA U TEH30PHbLIN aHanNus3

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

N3yyeHne B3anMMOCBSA3N KPUBOSMMHENHbIX, MOBEPXHOCTHbLIX U KPaTHbIX MHTerpanoB, 0COOEHHO
dopmyn OcTtporpagckoro - Maycca n Ctokca, Heob6xoaMmo Ans U3yvyeHnsa matemaTnydeckon gu-
3MKWN, SNEKTPOANHAMMKN, KBAHTOBOW MexXaHWkn u apyrux dmsmyeckux kypcoB. Npeobpasosa-
Hue gnddepeHumnanbHbiX BbipaXXeHU ¢ MOMOLLLI0 Habna - MCYMUCNEHUa N 3ameHa nepemeH-
HbIX B AnddepeHumanbHbIX onepaTtopax aAns KpMBOMMHENHbLIX CUCTEM KOOPAMHAT C MOMOLLbIO
KO3 puLUMEHTOB Jlama ABNSATCA OCHOBHBIMU TEXHUYECKMMU NpMeMamm npu paboTe ¢ ypaBHe-
HUAMW B YaCTHbIX MPOM3BOAHbIX. MeToabl TEH30PHOrO MCYMUCNEHUS MPUMEHSIOTCA MPU U3yde-
HUN PENATUBUCTCKNX TEOPUIA W ONS aHanNu3a CnoLHbIX cpea.

MecTo yyebHOM AncunMnnuHbl B cTpykType OOIT:

BeKTOpHbLIN N TEH30PHbIM aHanM3 OTHOCUTCA K 6a30BON YacTu MaTeMaTU4eCKoro U ecTeCTBEH-
HOHay4Horo umkna. OH sBNsieTCA eCTeCTBEHHbIX MPOOOSMKEHMEM MaTeMaTUYEeCKOro aHanmsa,
aHanUTU4eCcKon reomMeTpum 1 MHENHON anredbpbl U y4YUTbIBaeT cneunduky npumMmeHeHus ma-
TeMaTUKN ONA N3yYeHUs CNOXHbIX pasfernoB TeopeTUYeCcKon U3nKK.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

CkansapHble M BekTOpHble nons. OduddepeHumanecHble onepatopbl. [lpaBuna Habna-
ncumcnenus. MNnowagb nosepxHocTn. [loBepxHOCTHble MHTerpanbl 1 1 2 poga. dopmynbl
Octporpaackoro-laycca n Ctokca. MHBapuaHTHOe onpefeneHne amBepreHuun n potopa. llo-
TeHUumnanbHble W coneHouganbHble BeKTOpHble nons. KoadduumeHTsl Jlama. dopmynbl ans
rpagueHTa, AuBepreHumm, potopa 1 onepartopa Jlannaca B OpTOroHanbHOW cUCTEME KOoopAawu-
HaT. [1BoncTBeHHble 6Gasucbl. KoBapuaHTHblE M KOHTpaBapuaHTHble KOOpAMHaTbl BEKTOPOB.
Obuwee onpefeneHne TEH30pOB MPOM3BOSILHOIO Nopsaka. 3anncb B TEH30PHbIX 0603HaYeHUSX
npeobpasoBaHUn KOOPAWHAT BEKTOPOB, MaTpuL JSIMHEMHbIX OnepaTtopoB W KBagpaTU4HbIX
dopM. TeH30pbl gedopman i, HanpsXKEHNN, OTHOCUTESbHBIX CMELLEHUM.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl hopmupyembix (cchopmupoBaHHbIxX) komneTeHuun: OK-4, MK-1, MNK-6, MNK-7

B3.B.OA.5 WHTerpanbHble ypaBHEHUSA U BapMaLMOHHOE UCYMUCTIeHne

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

uenblo U3yvyeHus AUCUUMNINHBI SIBISIETCA OCBOEHME TEOPUU MHTErpasnbHbIX YpaBHEHWA U Ba-
PUaLMOHHOIO UCHUCIEHUS, a Takke npuobpeTeHne NpakTU4eCKUX HaBbIKOB UHTErpMpoOBaHUS
ypaBHEHUN 1 peLLeHnsi BapMauMOHHbIX 3agav.
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MecTo y4yebHOM AncunMnnuHbl B cTpykType OOIT:

Kypc «MHTerpanbHble ypaBHeHUs» BasnpyeTcs Ha Kypcax «MatemaTudeckui aHanua» n «Jn-
HenHas anredpa», «dnddepeHumanbcHble ypaBHeHUs». [lpakTuyeckme HaBblkKM U TepeTudye-
CKMe 3HaHUS UCMNOoNb3YTCA Aanee npu U3y4eHun KypcoB TeopeTnyeckon pusmkun « Teopetuye-
cKasi MexaHukay, «OnekTpoanHamukay, «KBaHTOBas MexaHuKay, a Takke ChneLKypCoB.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

Mpumepbl dyHKUMOHaNoB. MNMpumepbl BapMUMOHHbLIX 3adady. Bapuauns dyHkumoHana. Heobxo-
AnMoe ycnosue aKcTpemyMma pyHkumoHanos. OcHoBHasa nemma. [loctaHoBKa BapuauVoOHHOM
3agayn. BoiBog ypaBHeHUs Dunepa ons 3 anga akctpemanen. 3agada o bpaxuctoxpoHe. [lo-
CTaHOBKa BapuaLMOHHOM 3agdayun. BbiBog cucTeMbl ypaBHEHUN Jnnepa Ans akcTpemanen. [o-
cTaHoBka 3agayun. Metog MHoxuTenen JlarpaHxa. 3agaym o reoges3nydecknx NMHUSX Ha cdepe,
Ha Kpyrnom uunuHgpe. 3agada OuaoHbl. MeToq nocnegoBaTernbHbIX NpubnumxkeHun. Pe3ornb-
BEHTa. YpaBHeHUs Tuna cBepTku. YpaBHeHua 1-ro poga. Metoa nocnegoBaTtenbHbIX Npuonm-
XeHun. PesonbBeHTa. YpaBHEHUSA C BbIPOXAEHHBIM SAPOM. XapakTepuctnieckne ynucna n cood-
CTBEHHble PYHKLMN. YPaBHEHUS C CUMMETPUYHBLIM S0pOM. [IpUMMEHeHne UHTerpanbHbIX Npeob-
pa3oaaHuin.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauum ;. 3a4eT

Koabl hopmupyembix (cpopmupoBaHHbIX) komneteHuun: OK-4, MK-1, MNK-6, MNK-7

B3.B.0[1.6 TeopeTnyeckne oCHOBbI PagAUOTEXHUKMN

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

dopMmnpoBaHue y CTyLEHTOB KOMMIIeKca 3HaHUW, YMEHUN U HaBbIKOB MO TEOPUN PagnOTEXHU-
YecKkux Lenen n curHanos, obydeHne MeTodam aHanmsa U OCHOBaM CUMHTE3a paguoTexHuye-
CKMX YCTPOWCTB, a Takke MeTodaM U3MEpPEHUs XapaKTepUCTUK pPaguoTEXHUYECKUX Lenen.
(maBHas 3agava - yCcBOEHME OCHOBHbIX METOAOB aHanm3a U CMHTe3a CUrHasoB B SIMHENHbIX pa-
avouensix, oBrnageHne HaBblkaMu U3MEPEHUIN BPEMEHHBIX U YAaCTOTHbIX XapaKTepUCTUK JIMHEN-
HbIX Lenen.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:
Ob6sasaTenbHas gucumnnuHa. ucuunnmHa onMpaeTcs Ha Kypcebl: Pusmka (dneKTpnu4ecTso u
MarHeTnsm), MaTemMaTU4YeCKUn aHanus.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

1. OBwme cBedeHUs 0 pagnoTEXHNYECKUX LIeNsX, NapaMeTpbl SNeKTPUYECKUX Lenen, Knaccu-
dukauus uenen.

2. \meanuanpoBaHHbIe NaCcCUBHbIE 3NIEMEHTbI: PE3UCTUBHbLIE, EMKOCTHbIE U UHOYKTUBHbIE. [y-
anbHble aneMeHTbl U Lenn. iaeannsanpoBaHHble akTUBHbIE 3NIEMEHTbI: UICTOYHUKM HaNpPshKeHns,
NUCTOYHMKM TOKa, CXeMbl UX 3aMeLLeHns. YNpaBrseMble NCTOYHUKN ToKa U HanpsbkeHud. Tono-
norna uenen: BeTeu, y3nbl. KOMNOHEHTHbIE U TONoMorMyeckne ypaBHeHus. 3akoHbl Kupxroda.
3. Obwue ceBegeHUs o rapMoHn4eckux kornebaHusx. BektopHble gnarpammbl. CUMBONNYECKUI
MeTod. AHanu3 npoCcTenLNX NIMHENHbIX Lenen Npyu rapMOHNYECKOM BO3OENCTBUN. DHepreTuye-
CKMe NpoueccChl B MPOCTENLLNX NIMHENHbIX LiensiX Npy rapMOHNYECKOM BO3AENCTBUMN.

4. MeTtoabl OPMUPOBAHUS YpaBHEHUI ANEKTPUYECKOro paBHoBecusi. PacyeT uenemn, oCHOBaH-
HbIW Ha HenocpencTBEHHOM NpPUMeHeHUn 3akoHOB Kupxroda. MeTo KOHTYPHbIX TOKOB U Y3510-
BbIX HanpsbkeHnn. MeTon nepemMeHHbIX COCTOSTHUN.



79

5. PasnoxeHune nepunoguyeckon pyHkumm B pag dypoe. TpuroHomeTpudeckass U 9KCNOHEHUM-
anbHasi opmbl psga dypbe. TpuroHomeTpuyeckas 1 aKCNoHeHumansHasa opmel psaga dypbe.
[nckpeTHble CNeKTpbI, pacnpeaesnieHme MOLWHOCTU B CNEKTpe Nepuoanyeckoro curHana.

6. CnekTparnbHbI aHann3 Henepuoauyeckux curHanos. Npsimoe n obpatHoe npeobpasoBaHus
dypbe PU3NYECKNA CMbICA CrekTpanbHOM MAOTHOCTM curHana. Ceonctea npeobpasoBaHus
dypbe. CnekTpanbHble NIOTHOCTU abCONTHO HEeUHTEerpupyemMbiX CUrHanoB. YacTOTHbIN KO-
apPULMEHT nepeaaym NMHENHON Lenu. AMANUTYOQHO-4acTOTHasA 1 ha3oyacToTHasa Xapakrepu-
CTUKN. [NepexogHas N UMNynNbCHasi XapakTepUCTUKN FIMHENHOW uenn. VIHTerpan HanoXeHus.
CBA3b MMNYMbCHON XapakTEPUCTUKN C YaCTOTHbIM KO3dhdumumneHToM nepegayn. AuddepeHum-
pyloLwne 1 nHTerpupyrowmne yctponctaea. lNpeobpasosaHne Jlannaca, cesoncrtea npeobpasosa-
Hus Jlannaca. Teopema pasnoxeHusi. OnepaTtopHbIM MeTO4 aHanu3a NMUHENHbIX Lenen

7. JInHenHble cuctembl ¢ obpaTHoM cBA3blD. KoadhduumneHT nepegavm NIMHENHOM CUCTEMbI C
obpatHon cBasbio. AUX n OYUX cuctemsl ¢ obpaTHOM CBA3LIO. [1pUMepbl NCNOMBb30BaHUS CUC-
TeMm ¢ obpaTHOM CBA3bID. YCTONYMBOCTb NIMHENHbLIX cUcTeM. Kputepumn yCTom4mBocTm

PopmMbl TEKyLLen aTTecTauum (npu Hanu4uu): 3auuma nabopamopHsix pabom.
dopma NpoOMeXXyTOYHOM aTTeCcTalun: 3K3aMeH.

Koabl hopmMupyembix (chopMUpoBaHHbIX) KOMMETEHLUN:
OK-4,, MNK-1 MK-2, MNK-3, rK-6, rK-7

B3.B.O1.7 OCHOBbI TEOPUUN MUKPOISIEKTPOHHbLIX CXEM

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:
Llenbto oCcBOEHUS aucuuMninHbl aBnsieTcss bopmupoBaHmne npencraBneHnss ob ocHoBax Mo-
CTPOEHUS, aHanNn3a N CUHTe3a ANEKTPOHHbIX CXeM B AfieMeHTHOM 6a3se nsgenuin nHterpansHomn
TexHukn (LU3T), a Takke MeTogax Nx UCMNOSfb30BaHNA B yCTpONCTBax 06paboTkm nHdopmaumm.
B pesynbtaTte ocBoEHMS ANCUMNNNHBLI 0BYYaOLLNNCA OOSMKEH:

3HaTb: OCHOBbI DYHKLNOHNUPOBAHUS, MOCTPOEHUS U MPOEKTUPOBAHNA MUKPOINEKTPOHHbIX
CXeM;

YMEeTb: CMHTE3UPOBATb UHTErpasnbHble YCTPOMCTBA B paMKax 3ajaBaemblX TpeboBaHui
T3, ncnonb3ys nepenoBble CXeMOTEXHMYECKME NpueMbl Ans JOCTUXKEHUS ONTUMarnbHbIX pe-
3ynbTaTos;

BNnageTb: HaBblkaMyn MogenupoBaHus NOT cpeactBamu coBpemMeHHbIX naketos CAIP.

MecTto yuye6HOM ancuunnuHbl B cTpyktype OOI:

AncumMnnnHa OTHOCUTCS K BapuMaTtMBHOM YacTmn 6asoBoro uukna (B3). [ina ocBoeHns AaHHON
ANCUMNITUHBI TPEBYIOTCA 3HaHUS, YMEHUsS U KOMNeTeHUun, opMupyemMble B paMKax KypcoB
MaTeMaTuKun, PU3NKM NonynpoBOAHUKOB N (PU3MKK NONYNPOBOAHNKOBLIX NPUBOPOB.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

AucumnnuHa coctonT n3 wecTtun pasgenos. Pasgen 1. BeegeHue. OnekTpoBakyyMHbIe U MOny-
npoBogHWKoBbLIE Npubopbl. Pasgen 2. JInHenHble anekTpoHHble ycTponcTtBa. Pasgen 3. AHano-
roBble MHTerpaneHble cxembl. Pasgen 4. MNpeuunsnoHHble AUC. Pasgen 5. N'eHepaTopbl anek-
Tpuyecknx curHanos. Pasgen 6. ACTOYHMKM NUTaHNSA NHTErpasibHbIX CXEM.

PopmMbl TEKyLen aTTecTauum (npu Hanuvuu): 3auwuma nabopamopHsbix pabom.

CDopma npome)KyTquoﬁ aTTecTauun: 3K3aMeH.
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Koabl chopmupyembix (chopMUpoOBaHHbIX) KOMMETEHLUN:
OK-4,, MNMK-1 MK-2, MNK-3, NK-4, rK-6, rk-7

B3.B.O1.8 OcCHOBbI TEXHONOrMU NOSTYNPOBOAHUKOBLIX NPUOOPOB U UHTErparibHbIX
cxem

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

n3yyeHne NPUHLMMNOB TEXHOMOMMN U3rOTOBIEHNSA Pa3fnMYHbIX KIaccoB N3gennin TBepaoTensHON
3IEKTPOHMKM, MAPLUPYTHbLIX TEXHOMOMMYECKMX MPOLIECCOB, LUMPOKO MCMNOSIb3YEMbIX B HUX TeEX-
HOMOrMYyecknx onepauunm n obopygosaHun. OucuunnmHa dopMupyeT y CTYAEHTOB 3HaHUA U
YMEHUs, nosiesHble A5 BbIMOMIHEHUS KYPCOBbIX U AUNSIOMHbIX paboT. [1ns ycnewHoro ocsoe-
HUS OUCUMNNUHbI Heobxoammo 3HaHne aucumnnuHbl b3.B.[1B.6.1 MaTepnanbl MUKPO- N HaHO-
3NEKTPOHUKMN.

B pesynbTtaTte ocBoeHUS ANCUMNANHBI OBYYaOLLNNCA OOSMKEH:

3HaTb: OCHOBHbIE KSlacCbl MNOYNPOBOAHNKOBLIX NPUOOPOB U MHTErpanbHbIX MUKPOCXEM, OCHOB-
Hble U BCroMoraTesibHble MaTtepuanbl, NPUMEHsIEMbIE ONA NX U3FOTOBMEHUS, LUMPOKO MUCMOSb-
3yemMble TexHONormyeckme ornepauun u MeTodbl NOONEpPaLMOHHOro W3roTOBIEHUS U3OEeNun
MUKPOSSEKTPOHUKN N TBEPAOTENbHOM 3NIEKTPOHUKM, METOAbl KOHTPONSA napaMeTpoB TEXHOSIO-
rMyecknx onepaummn.

yMeTb: YCTaHaBnMBaTb 3aBUCUMOCTb KOHTPOJSIbHbIX MapaMeTpoB TEXHOMOIMYECKNX onepaunin oT
NX PEXMMOB; N3MEPATb, PAaCCYMTbIBATb, KOHTPONIMPOBATbL OCHOBHbLIE NMapamMeTpbl TEXHOOrM4e-
CKMX onepauui; CoCTaBNATb TEXHOIOrMYEeCKNe MapLIpyThl U3rOTOBMIEHUS U3LENUN MUKPOIJIEK-
TPOHUKMN.

BflageTb. CBEAEHUSAMN O TEXHONOIMMM U3roTOBNEHUA MaTepuanoB U 3fIEMEHTOB 3JIEKTPOHHOM
TEXHUKM, 00 OCHOBHbIX TEHOAEHLUSAX Pa3BUTUSA 3NIEKTPOHHON KOMNOHEHTHOW 6asbl.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:
B3. MNMpodeccmoHanbHbin uukn, 63.B BapnaTtmuBHas 4yacTtb, o6a3aTenbHble ANCUUNIIHDI.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

OucumnnuHa coctouT n3 geBatn pasgenos. Pasgen 1. BeegeHne. OCHOBHblE TEPMUHBI U MNO-
HATUA B 0B6nactu TEXHOMNOMMU NPOU3BOACTBA U3LEeNUA TBEpAOTENbHOM 3NEKTPOHUKN. Knaccu-
douKaLmsi 1 OCHOBHbIE 3Tarbl TEXHOMNOMU U3roTOBIEHUST MHTErpanbHbIX MUKpocxeM. Pasgen 2.
MexaHunyeckasi obpaboTka NonynpoBOLHMKOBLIX U AN3NEKTpUYECcKuX matepmanos. Lnudgosa-
HWe 1 nonupoBaHne NonynpPoBOAHMKOBLIX MaTepuanos. TpasneHne nonynpoBogHuMkos. OCHOB-
Hble NOHATUSA, cnocobbl TpaeneHund. Pasgen 3. Ouddy3noHHbIe npouecchl B NOAYyNPOBOAHMKAX.
PacnpegeneHne npumecn npu anddysumn. Cnocobbl npoeeaeHns aAndpdy3noHHbIX NPOLLECCOB.
Pasgen 4. Metoabl anutakcmanbHOro HapawmBaHus NonyyeHne anuTakcmnanbHbIX reteponepe-
xonoB. Ob6opyagoBaHne Onsi aNUTaKCManbHOro BblpalinBaHusa nneHok. CpaBHEHWE ra3oTpaHc-
nopTHOM, XungkogasHon, MOC-rmgpuaHon 1 mMonekynapHoun anutakcun. Pasgen 5. OnekTpoH-
HO-MOHHas TexHosorus. [edekTbl, BHOCUMbIE 3NEKTPOHHO-MOHHON 0B6paboTKon, X ycTpaHe-
Hue. Pasgen 6. Cnocobbl hopmmpoBanHus Tononornm MMC-cTpykTyp. lNpoekumoHHas dotonm-
Torpadumsa, anekTpoHHO-fydeBas nutorpadua n peHtreHonutorpadgus. dotopesnctol. PoTo-
WwabnoHbl. [edekTbl MUKPOCXEM, CBSA3aHHble C nuTorpaduyecknmu npoueccamn. Pasgen 7.
Cnocobbl nonyyeHns TOHKMX nneHok B TexHornormm NC. CosgaHne HeBbInpsaMnsaowmx (oMmmye-
CKMX) KOHTakTOB. Co3gaHMe TOHKOMMEHOYHbIX NacCcMBHbIX aneMeHToB. Pasgen 8. [uanekTtpu-
Yeckme MNNEeHKU B TEXHOMOMMN TBEPAOTENbHON AnekTpoHukK. MonyyeHne MIOM-ctpyktyp. Kowm-
nnumeHTapHble napbl MOIlM-TpaH3ucTopoB. Pasgen 9. C6opka n ucnbltaHue nsgenvin TBepao-
TENbHON 3NEKTPOHUKN.

PopmMbl TEKyLen aTTecTauum (npu Hanuvuu): 3auwuma nabopamopHsix pabom.
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CDopma ﬂpOMe)KYTO‘-IHOﬁ aTtrecTauum: 3a4eT C OLLEHKOMN.

Koabl hopmMupyembix (chopmMUpoBaHHbIX) KOMMETEHLUUN:
OK-4,, MNMK-1MK-2, MNK-3, INK-4, rK-6, rk-7

B3.B.O1.9 MukpocxemoTexHUKa

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenblo ocBOeHUs AnCUUnnHbI iBRsgeTcsa hopmmpoBaHmne npeacraBneHmsa ob ocHoBax no-
CTPOEHUS, PYHKLMOHNPOBAHUS, U MeTOAaX NMPOEKTUpOBaHNA LndpoBbix NC, HayuuTb aHanm-
3MpoBaTh UX CTPYKTYPY, BbIMOMHATL CUHTE3 UMAPOBLIX aBTOMATOB N0 3aaHHOMY NOrM4eckomMy
ONMMCaHMIo UX NOBEAEHUS N UCMOSb30BaTb UNPPOBLIE TEXHOMOMMN AN peanu3aunm MUKpo— n
HaAHO3MNEKTPOHHbIX BbIYUCINTESTbHbIX YCTPOWCTB.

B pesynbTtaTte ocBoeHUS ANCUMNANHBI OBYYaOLLNNCA OOSMKEH:

3HaTb: NTOMTNMYECKMNE N CXEMOTEXHUYECKNE OCHOBbLI LIMPPOBLIX TEXHOSOMMIA, METOAbLI ONK-
CaHWNSA PEXMMOB PYHKLMOHMPOBAHNSA NTOMMYECKUX NIEMEHTOB U (PYHKLMOHAaNbHbIX 6110KOB Lnd-
POBbLIX YCTPOMCTB, a TakKe OCHOBHbIE MPUEMbI X CXEMOTEXHUYECKOW pennsaunu,

YMETb: MCMONb30BaTh KAPTbl MUHTEPMOB AJS11 MUHUMU3ALNN JTOTMYECKUX BbIPaXKEeHWUHN,
BbIMNONHATL ONTUMarnbHOE NPOEKTUpoBaHNE PyHKLMOHaNbHbIX 6r1okoB LIY K— un MN—tnna, uc-
nonb3oBaTb CNoBapHble NpeodpasoBaHNSA NPU NOCTPOEHUN LMAPOBLIX aBTOMATOB;

BNnageTb: HaBblkaMy Bblbopa 1 NOCTPOEHNSA ONTUMANbHbIX CTPYKTYPHbIX cxeM LIY npwm
BbINOMHEHUM 3a4aHHbIX TpeboBaHun T3.

MecTo yyebHOM AncunMnnuHbl B cTpykType OOIT:

OucumnnmHa oTHOCUTCA K BapaTMBHOM YacTu 6asosoro umkna (b3). [ins ocBoeHnsa gaHHoM
ANCUNNNUHBLI TPeOYHTCA 3HAHUS, YMEHUSA U KOMMEeTEHUUN, dopMUpyeMble B paMKax KypCcoB
MaTemMaTUKN U INTIEKTPOHHON TEXHUKM.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

AOucumnnuHa coctouT M3 WwecTtn pasgenos. Pasgen 1. BeegeHune. OcHoBbl Byneson anrebpbl.
Pasgen 2. Tunbl n napameTpbl flornyecknx anemeHToB. Pasgen 3. LindpoBble CTpyKTypbl KOM-
OvHauunoHHoro Tuna. Pasgen 4. LindpoBble CTPYKTYypbl NocrneaoBaTesisHOCTHOro Tuna. Pasgen
5. 3anomuHatowme yctponctea. Pasgen 6. MukponpoueccopHble CUCTEMBI.

PopMbl TEeKyLen aTTecTauunm (npu Hanu4vuu) 3awiuma rnabopamopHbix pabom
dopmMa NpoOMeXXyTOYHOM aTTecTauun: 3K3aMeH.

Koabl hopmMupyembix (chopMUpoBaHHbIX) KOMMETEHLUN:
OK-4, INK-1 MNK-2, NK-3, rnK-4, rik-6, rik-7

B3.B.0[1.10 KomnbloTepHOe MoAenupoBaHMe B MUKPOISNIEKTPOHUKe

Llenu n 3agayum yye6HoM AUCLUUNIUHDbI:

Lensto gucumnnmHbel KomnboTepHoe MoAenMpoBaHMe B MUKPOINEKTPOHUKE ABNSETCS Nosy-
YeHue CcTygeHTaMn HeoBXOOMMbIX 3HAHUM U HABbLIKOB B NMPUMEHEHUN KOMMbIOTEPHBLIX TEXHOSIO-
Mn npu  ¢OPMUPOBAHUM NPEeACTaBNEHUN N 3HAHMKA O MeToAaxX MaTeMaTU4YecKoro Moaenupo-
BaHUS NPOLLECCOB B MUKPOINEKTPOHMKE, MPpUHLMNAX NOCTPOEHNUS U (PYHKLMOHMPOBAHUSA CUC-
TeM MaTemMaTU4YecKoro MogenmpoBaHnsa pU3NYecknx nu TexHonorn-yecknx nporecco. OCHOB-
HOW 3ajayen creukypca SABnseTcsl yCBOEHWe CTydeHTamMu MeTOAO-fIormm MaTeMaTu4eckoro
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MOAENMPOBaHNA, METOOUKM MOCTPOEHUs MoAenen pasnuyHbIX (GU3N-YecKnx MU TexHomnornye-
CKMX MPOLIECCOB N CUHTE3a CMNOXHbIX MaTeMaTU4eckux Moaenen Ha 6ase aneMeHTapHbIX MO-
aeneun.
CTyneHTbl JOmMKHbI OGbITb FOTOBLI UCMOMb30BaTb MNOSy4YEHHbIE B 3TOW 00NacTn 3HaHWs, Kak npwm
N3yYEHNN CMEXHbIX ANCLMMIMH, TaK U B NPOdeCcCUOHanNbHON AeATeNbHOCTU, B YaCTHO-CTU Npu
NPOEeKTUPOBaHUK, peanusaumm n NPUMEHEHNN N3OENUA MUKPOSTTEKTPOHMUKMN.

3agayn AUCUUNInHbI:
N3y4YeHne OCHOBHbIX (PM3MYECKUX ABMEHUIN, MCMOMb3YyeMbIX B npoueccax (hopMMpoBaHus ane-
MEHTOB WHTErpanbHbIX CXeM, MPUHLUMNOB YNCNEHHOI0 MOAENMPOBaHNSA TEXHONOMMYECKMUX NPOo-
LLeCCOB M MaTeMaTU4YeCKNX MOAENEN OCHOBHbIX TEXHOMOMMYECKMX one-paLum;
dhopmMmpoBaHNEe 3HaHUIN B 06NacTn AOCTUXKEHUIN OTEYECTBEHHOM M 3apyOeXXHOW HayKU N TEXHU-
Kn B 06nactu moaenmpoBaHnsa TEXHOMNOMMYECKNX NPOLIECCOB MUKPOINEKTPOHUKN;
dopMmnpoBaHMe HaBLIKOB MO MPOBEAEHUIO YNCIEHHONO MOAENMPOBaHMSA NpoLeccoB hopmupo-
BaHNSA OCHOBHbIX MOSyNPOBOAHNKOBBIX CTPYKTYP, TEXHOMOrMYECKMX MapLLUPYTOB U OT-AENbHbIX
TEXHOMOrMYecknx onepawuum, aHanmay, cuctematmsaumm n o6o6LLeHN0 NOoMyYeHHbIX pacyeT-
HbIX AaHHbIX, NOArOTOBKM MaTepuarnoB A4Sl COCTaBMEHNS OTHYETOB;
OCBOEHME Ha NpakTUKe MeToAoB pa3paboTku M UccrneaoBaHUs TEXHOMOMMN NPOU3BOACT-BA U3-
AEenuii MUKPO3NEKTPOHMKM Ha Ba3e nporpaMMHbIX CPeACTB MaTeMaTU4eCKoro Modenmpo-BaHus
TEXHOJTOrMYeCKNX NPOLLECCOB 1 COBPEMEHHbLIX KOMMbIOTEPHbLIX TEXHOOMMN.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

ANCUMNIMHA OTHOCUTCSA K BapMaTMBHOM YacTn NpodecCnoHanbHOro unkna u npegycmaTtpusaeT
BNnageHne MeTogaMmm MmatemMaTuy4eckon U3nkn, YUCNEHHBIMU MeTO4aMK, 3HaHUSIMU NO on3unKe
NnoslynpoOBOAHMKOB U NOMYNPOBOAHMKOBOW TEXHONOMU, NPOrpamMMHbIMN CpeacTBaMmn U KOMIMbIO-
TEPHbIMU TEXHONOMMAMU; AUCUUNIIMHA (POPMUPYET 3HAHUSA U YMEHUS ANSA BbINONIHEHUS BbIMy-
CKHbIX KBanugukauMoHHbIX paboT.

OHa 6asupyeTcs Ha Kypcax AUCUUNIIVH, n3ydaembiX B 0bpa3oBaTesibHbIX Nporpammax 6aka-
naspmaTta: «MaTtematukay, «dusmkar», «MHpopmaTukay, « PUsnyeckne oCHOBbI ANEKTPOHUKNY,
«OCHOBbI TEXHOMNOMMN UHTErPasnbHbIX CXEMY.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

OucumnnuHa coctouT n3 naTtu pasgenoB. Pasgen 1. MNMpuHUMAbI KOMNBIOTEPHONO MOAENNPOBa-
HUST B MUKPOINEKTPOHMKE. PU3MYeckoe n matemaTmyeckoe mMoaenupoBaHue MNpoLeccoB B
MUKPOIMEKTPOHMKE KaK MHCTPYMEHT onTummusaumm napametpoB VC n pyHOamMeHT coBpemeH-
HbIX KOMMBbIOTEPHbBIX CUCTEM KOMMbIOTEPHOrO MOAENMPOBAHNSA B MUKPOINEKTPOHNKe. Pasagen 2.
KomnbloTepHoOe MoaenMpoBaHue npouecca TeEPMUYECKOrO OKUCIEHUS N cerperaumm npumecen
npu okncrneHnn. KnHetuka tepmmyeckoro okucneHunsa. OgHomepHas mogens Auna-I'poyea. Mo-
aenb Maccyga. 3aBMCMMOCTb MapamMeTpoOB OKUCHEHUSA KPEMHUS OT PEXMMOB M NapamMeTpoB
noanoxek. OkucrneHne nonukpemHusi. KomnbloTepHoe MoaenupoBaHWE JOKanbHOro OKUCIe-
HusA. MogenupoBaHune CTPYKTYpbl «NTUYMIA KNoBY». KOMNbIOTEPHOE MOAENNPOBaHME cerperaumm
npumecn Ha rpaHuue pasgena SiO2-Si Pasgen 3. MogenupoBaHue npouecca TepMUYeCcKon
anddysmn. YpasHeHus anddysmm duka. AHanutudeckne metogbl pacdeta AUPEPY3NOHHBIX
npodunen Ha OCHOBE BTOPOro ypaBHeHus duka. Auddysnsi B HeorpaHM4eHHOM Tene ¢ npo-
N3BOJSIbHLIM HavanbHbIM pacnpegeneHnemMm npumecu. KomnetotepHoe moaenvposaHmne anddy-
311 B NOJSTYyOrpaHUYEHHOM Tefe C oTpaxatoLlen n ceasbiBatoLLen rpaHuuamm. Judpdyaunsa ns no-
CTOSAAHHOro (6eCKOHEeYHOro) UCTOYHMKA B NoslyorpaHudeHHoe Teno. Auddyamna M3 cnosa KoHeu-
HOWM TOMLUWHbI C OTpaXatoLwen rpaHNLENn U paBHOMEPHbIM HavarnbHbIM pacnpegeneHnem npu-
Mecu. Ondpdysmnsa n3 6eCKOHEYHO TOHKOro Crosd  3ajaHHOW MOLLHOCTU B MOMyorpaHn4yeHHoe
Teno. Ouddysna n3 npuMecHoro crnosi ¢ HadanbHbIM erfc-pacnpegeneHmem. KomnboTepHoe
MoaenupoBaHne aud-gysnm U3 orpaHNYeHHoOro TBEpAOoro Tena co CBA3bIBaKOLWMMKN rpaHnLamMm
npu paBHOMEPHOM Ha4yanbHOM pacnpegeneHnn npumecn. Angdysms B orpaHMYeHHoe Terno un3
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NOCTOSIHHOrO (6eC-KOHEeYHOro) NCTOYHKUKA. KoMnbioTepHoe MoLenupoBaHMe MHOrOMEpPHbIX 3a-
Aad ouddysumn npu-mecu B TBepaom Tene. Anddysns nog kpam OKMCHOM Macku, anddyaus
Yyepes LWesb B okMcHOM macke. [uddysna yepes NnpamMoyrofibHoe OKHO B MPSIMOYrOfibHOW Mac-
Ke. AHanuTudeckas mogenb ANdy3MOHHOro nepepacnpegenieHns B OKUCIUTENBbHOW cpeae.
KomnbloTepHoe mogenvpoBaHue 3agad anddysnm B MIHEPTHON U OKUCNIUTENBHOW cpegax me-
TOAOM KOHeYHbIX pa3HocTen. MeToabl annpokcumMaunm BTOPOro ypaBHeHust duka, rpaHnYHbIX U
HavanbHbIX ycrnosun. Pasgen 4. KomnbloTepHoe mogenupoBaHue WMOHHOM umnnaHTaumu. Oc-
HoBbl Teopun JILULL. SHepreTnyeckne notepm yCKOpeHHbIX MOHOB B aMOpP(OHOM TBEPAOM Tere.
CpeaHuin nonHbeli npober, cpegHuin HopMmarnbHbIM npober u cTparrfvHr HopMansHoOro npobera
YCKOPEHHbIX MOHOB B TBEpAOoM Terne. MoagenupoBaHne OOHOMEPHbLIX pacnpefeneHnn UOHHO-
UMMAAHTUPOBAHHLIX NPUMecen B OAHOPOAHOM amopdHon muweHn. Metog MoHTte-Kapno. Me-
TOA KMHEeTMYeckoro ypaBHeHusi bonbumaHa. [ayccoBckme pacnpefeneHus: yceyeHHas u He-
yceyeHHas rayccuaHbl. ConpskeHHas rayccuaHa. PacnpegeneHue upcoH-4. KomnboTepHoe
MoOAenMpoBaHne pacnpegeneHmin MOHHO-UMMMNaHTUPOBAaHHbIX MPUMECEN B pa3opUEeHTUPOBaH-
HbIX KpUCTanmMyeckmx muweHx. KomnbioTepHoe MopenupoBaHMe MHOrOMEpHbIX 3adad pac-
npegeneHnn MOHHO-UMMMNAHTUPOBAHHLIX NpuMecen. [locTpoeHue pacnpefeneHnn WOHHO-
UMMAAHTUPOBAHHbLIX NPUMECEN B MHOIOCIONHBIX CTPYKTypax. KoMnbloTepHOe MoaenMpoBaHue
AN dy3MOHHOro nepepacnpeneneHns NOHHO-UMMAAaHTUPOBaHHbIX nNpumecen. Pasgen 5. Kom-
NblOTEPHbIE METOAbl MOAENUPOBAHUSA 3NEKTPOPU3NYeckux napameTpoB. Metoabl Moaennpo-
BaHUA pacnpegenieHnn TensoBbIX, ANEKTPOCTAaTUYECKNX, SNEKTPOMArHUTHbIX U OPYrnx nonen.
KomMnbloTepHble METOAbI pacyeToB napameTpoB AN PY3NOHHBLIX CTPYKTYP. KOMNbIOTEPHLIE Me-
TOAbl pacyeToB NapaMmeTpPoOB NOHHO-UMMNITAHTUPOBAHHbLIX CTPYKTYP.

PopMbl TEKyLen aTTecTauunu (npu Haau4vuu) 3awiuma rnabopamopHbix pabom
dopmMa NpoOMeXXyTOYHOM aTTecTauun: 3K3aMeH.

Koabl chopmMupyembix (cpopmMupoBaHHbIX) KOMMETEHLUN
OK-4, OK-8, OK-10, OK-11, OK-12, I'K-1 K-2, MK-5, MNK-6, MNK-8

B3.B.0[1.11 dnemeHTHasa 6a3a 1 NPoOeKTUpoOBaHUE UHTErparibHbIX CXeM

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenb nsyyeHunsa gucumninmnHbl «AneMeHTHasa 6asa n NpoeKTMpoBaHWE NHTErparnbHbIX CXeM» 3a-
KntoyaeTcsa B GOpMUPOBaHMM KOMMNEKca 3HaHu B 0651aCTn COBPEMEHHbIX CPeACTB Y MEeTOL0B
pa3paboTku Kak oTAenNbHbIX aneMeHToB VC Tak U 3aKOHYEHHbIX MUKPOINEKTPOHHbIX BII0KOB 1
Y3I0B.

B pesynbTtaTte ocBoeHUS ANCUMNNNHBLI OBYYaoLLMNCA OOSMKEH:

3HaTb: NPUHLUUNLI U MeToAbl Bbibopa hopM 1 pasMepoB ANIEMEHTOB COBPEMEHHbBIX MUKPOCXEM,
cpenctBa pas3paboTkn KOHCTPYKLUMI NEPCNEKTUBHbLIX MUKPOCXEM M OLIEHKU UX NoKasaTenen Ka-
YecTBa C y4eTOM AeNCTBUSA AecTabunmampyowmnx gakTopos.

YMeTb: 06ocHOBaTh POPMY OTAESbHbIX 3SIEMEHTOB, BbINOMNHATL HEOOXOANMbIE NPOEKTHbLIE
pPacy€Tbl KOHCTPYKLUMI, MPUHUMATL OBOCHOBAHHbIE PELLEHNS NO KOMMNOHOBKE KPUCTansos.
BrnageTtb: coBpeMeHHbIMU NOAXO4aMMN K CXEMOTEXHUYECKOMY U TOMOMOrMYecKkoMy atanam npo-
eKTUPOBaHMUSI.

MecTo y4yebHOM AncuMnnuHbI B cTpykType OOIT:

AucumnnuHa oTHoCUTCA K Npod)eccroHanbHOMY UMKIYy OUCUMnnuH, pasgen «BapuatnsHas
yacTb. ObsasaTenbHble AUNCUMMNNHBIY. [ONa yCcnewHoro OCBOEHUs AUCUMUMNINUHBI HeoBbXxoaMMo
3HaHWe MaTteMaTUKn, PU3NKN TEOPETUYECKUX OCHOB STIEKTPOTEXHUKN.

KpaTkoe coaepxaHue (AnaakTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI



84

[ducumnnuHa coctonTt 13 WwecTtu pa3genos. Pasgen 1. BeegeHnune. Knaccudumkaums MUK-pocxeMm.
Pasgen 2. TunoBble aneMeHTbl CoBpeMeHHbIX Mukpocxem. Pasgen 3. OcobeHHOCTU cyOMuK-
POHHbIX anemeHToB. Pasgen 4. Cpeactea v MmapLupyT npoektuposaHus. Pasgen 5. CxemoTtex-
HUKa undpoBbIX MUKpocxeM. Pasgen 6. CxemoTexHuka 6a30BbIX CTPYKTYp aHanoro-sbix UC.
Pasgen 7. Tononornyeckas peanuaaumsi CXeMOTEXHUYECKUX PELLEHNNA.

PopmMbl TEKyLLen aTTecTauum (npu Hanu4uu): 3auwuma nabopamopHsix pabom.
dopma NpoMeXyTOYHOM aTTecTauum: 3aderT.

Koabl hopmMupyembix (chopMUpoBaHHbIX) KOMMETEHLUN:
OK-3, OK-8, OK-14, INK-1 lNK-2

B3.B.0[1.12 ®Pusnyeckne oCHOBblI HAHOINEKTPOHUNKU

Llenu n 3agayum yye6HoM AUCLUUNINUHDbI:

Llenb gucuunnmHbl cCOCTOMT B (hOPMUPOBAHUM CUCTEMATUYECKUX 3HAHUN N (PyHAAMEHTaNbHbIX
NPUHLMNOB, onpeaensatoWwmnX CTPYKTYPY KBAaHTOBbLIX HU3KOPa3MepPHbIX CUCTEM, a Takke B U3y4ye-
HUW ABMNEHUIN N NPOLECCOB B HAHOCTPYKTYpaX, UCMOMb3YHLLMXCA Npy pa3paboTke 3NeMeHTOB U
NPUBOPOB HAHOANMEKTPOHUKK. [pn M3ydeHUn Kypca CTaBATCS Crneayloume OCHOBHble 3aJayu:
nosiyyeHne npeacTaBrieHnn 0 (PU3NYECKNX naesax u NpUHLMNax CoOBpeMeHHOM HaHO3NEKTPOHU-
Kn; bOpMUpPOBaHME KOMMJSIEKCA TEOPETUYECKUX 3HaHUA O (PU3NYECKMX CBONCTBAX HaHOIEK-
TPOHHbBIX CUCTEM, BaXKHENLWINX (PU3NYECKMX MnpoLeccax M ABMeHusX, cocTasnaowmx dyHaa-
MEHTasnbHY OCHOBY HAaHO3MEKTPOHMKA; 3HAKOMCTBO C CY-LLEeCTBYHOLLMMN MOAESNSIMA, TEOPUAMU
pasnnyHbIX (OU3NYECKNX SBSIEHUA N OCHOBHbIMM OBNac-TAMM NPUMEHEHUS HAHOINEKTPOHHbIX

CTPYKTYP.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

AucumnnuMHa oTHOCUTCS K BapvaTMBHOW YacTu npodeccroHansHoro obpasoBaTenbHOro Uukna
(B3.B.0[.12), ansa ee ycBoeHus TpebytoTcs 3HaHUA, popMmupyemMble B pamkKax KypCcoB KBaHTO-
BOW MeXaHWUKN, (PU3NYECKNX OCHOB MUKPOINEKTPOHUKK, (PU3NKM NONYNPOBOAHUKOB U MaTepua-
NOB MUKPO- N HAHO3NEKTPOHUKMN.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eamHULbl) y4eOHON ANCLMNIIUHDI

OucumnnuHa coctouT u3 BocbMu pa3genos. Pasgen 1. BeegeHue. PasmepHoe KBaHTOBaHME.
OCHOBHbIE TUMbI HAHOCTPYKTYP M UX KBAHTOBO-MeXxaHu4yeckne mogenn. KBaHToBbI KOHG)aNH-
MEHT 1 pa3MepHOCTb AIEKTPOHHOM cucTeMbl. PasmepHoe kBaHTOBaHWe. Ycnosusa HabnoaeHus
KBaHTOBO-pa3MepHbIX 3(peKkToB. OneMeHTapHble HaHOCTPYKTYPbl: KBAHTOBbLIE SIMbl, KBAHTO-
Bble HWUTW, KBAHTOBble TOYKW, MOMYNPOBOLAHMKOBbLIE CBEPXPELLUETKM W WX KBAHTOBO-
MexaHuyeckue mogenu. Pasgen 2. OneKkTpoHHbIE CBOMCTBA KBAHTOBbLIX HAHOCTPYKTYP. QHepre-
TUYECKUIN CMEKTP U BOSHOBbIE PyHKUMKM aBymepHoro (2D), ogHomepHoro (1D) n HynbmepHoro
(OD) anekTpoHHoOro rasza. OnncaHme aneKkTPOHHbIX COCTOSAHUIM MeToAoM ormbatowen. OCHOBHbIE
TUNbI U SHEpPreTUYecKUn CcrnekTp ceepxpeweTok. MoaynupoBaHHoe nernpoBaHuve. [lonesble
TPaH3UCTOPbI Ha 3NEKTPOHAaXxX C BbICOKOW NOABUMXHOCTbIO. CTaTuCTMKa HocuTenen 3apsiaa B CuUc-
TeMax NMOHWXEHHOWN pa3mepHoCcTU. PasmepHas ocumnnaumsa nioTHOCTU KBAHTOBbLIX COCTOSIHUN
n msnyecknx cBoncTB 2D- anekTpoHHOro rasa.. Pasgen 3. KuHeTtudeckue agpdekTbl B HAHOCT-
pykTypax; KBaHTOBbIN acbcpekT Xonna. KuHeTnyeckne siBNeHUs B OBYMEPHbIX CTPYKTypax u
cBepxpeweTkax. KsaHToBaHue JlaHgay v ocunnnaumm BaHbe - LWTapka. LienovmcneHHbi kBax-
ToBbIN appekT Xonna (LK3OX). Ycnosusa HabnogeHus n pesynbTaThl akcnepumeHTa. Nposs-
NeHne MUPOBbLIX MOCTOSAHHLIX (e, h). DddekTbl okanusaumm n nx ponb B LUKSX. AprymeHThl
NadpnuHa. OpoBHbin kKBaHTOBbLIN ahekT Xonna n ero nHtepnpetaumsi. CTpykTypa KBaHTOBOW
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XNOKOCTU KakK OCHOBHOMO CWUSTbHO KOPPENMPOBaHHOIO COCTOSIHUS ABYMEPHOrO 3S1IEKTPOHHOrO
rasa B CUSIbHOM MarHUTHOM MOfie U CBONCTBA ee afieMeHTapHbIX BO30yxaeHnn. [JpobHble 3a-
psgbl U KOMMNO3UTHbIE depMUOHbI. Pasgen 4. NHTepdepeHUMoHHbIE U Me3ocKonnyeckmne ad-
dekTbl B HAHOCTpYKTypax. ban-nnuctuyeckmin TpaHcnopt. Mesockonuyeckme cuctembl. TpaHc-
NnopT HOCUTENEN B Y3KMX KaHanax u KBaHTOBaHME NPOBOAMMOCTU. KBaHTOBbLIN TOYEYHbLIN KOH-
TakT. Pornb KOHTaAKTOB ANl HAHOCT-PYKTYp. KBaHTOBO- MHTEpP(EpPEHUMNOHHbIE SIBEHNA U yyeT
Me3ockonnyeckmx addektoB. ban-nuctnyeckun TpaHcnopT. MNpubopbl Ha OCcHOoBE BannMcTnye-
ckoro TpaHcnopTa. Pasgen 5. Ontn-yeckme cBOMCTBaA KBaHTOBLIX HAHOCTPYKTYp. [eTeponase-
pbl HA KBAHTOBbIX AMaXx U KBaHTOBbIX TOYkax. ONTuka KBaHTOBbLIX CTPYKTYpP. BeposTHOCTbL nepe-
Xo[a B Mofe afiekTpoMarHMTHon Bosi-Hbl. [paBuna otbopa. Bo3aMoOXHOCTb ynpaBneHust ontuye-
CKMMW napameTpamMu B LUMPOKMX Npe-genax. PoToHHbIEe Kpuctansbl. BO3aMOXHOCTb peanusauunm
nasepHoOn reHepaunmn B HeENPepbIB-HOM peXxMMe npu KOMHaTHOW Temnepartype. KackagHble na-
3epbl HA MeXOY30HHbIX Nepexofax B CUCTEME KBAHTOBbLIX SIM M KBaHTOBbIX Toudek.. Pasgen 6.
PesoHaHCcHOe TyHHenupoBaHue 1 npu-6opbl Ha ero ocHose. BbiBog ycrosun ana peanusauum
TYHHENMPOBaHNA C €AUHUYHON BEPOSATHOCTbIO. J(PPeKT pe3oHaHCHOro TYHHEeNMPOBaHUA B
AByx6apbepHON CTPYKTYpe C KBAHTOBOM SIMOW U B MHOrobapbepHbIX KBAaHTOBLIX CTPYKTypax.
BAX gByx- n MHoro6apbepHbIX CTPYKTYp. Npubopbl Ha OCHOBE PE30HAHCHOrO TYHHENMPOBAHUA.
Pasgen 7. TyHHenupoBaHue B YCrOBUsIX KyfNIOHOBCKOM Grokaabl. OgHO3nekTpoHuka. 3anvpa-
HWEe TYHHEerbHOro TOKa 3a CYeT YBEeNUYEeHUs KyNOHOBCKOW dHeprum cuctemsl npu gobasneHum
OAHOrO 3neKTpoHa. Ycnosus HabnogeHns acpdpekrta. BAX acMMMeETPUYHOIO TYHHENBHOMO KOH-
TakTa 6e3 3aTBopa. MexaHu3m obpasoBaHusa ctyneHen. OQHOINEKTPOHHLIN TpaH3ucTop. YCT-
pONCTBA HA OCHOBE OOHO3SIEKTPOHHbLIX TPAH3UCTOPOB. HOBbIE TUMbI 3MNEKTPOHHBLIX cxeM. Pas-
aen 8. MarHuTHble HaHOCTPYKTYpbl. CNUHTPOHUKA. [MepCcnekTnBbl HAHOINEKTPOHUKU. [UraHT-
CKOEe MarHeToConpoOTUBIEHNE HAHOCTPYKTYP, COCTOSLMX U3 YepeayroLnXcss MarHUTHbIX U He-
MarHuUTHbIX CMOEB; 3fIeMEHTbl 3anucn, XPaHeHUst U CYUTbIBaHUS MHopmaumn. NHxekumna cnm-
HOBbIX TOKOB Kak OCHOBa HOBOIO Kriacca npnbopoB; KBAHTOBbIA KOMMbIOTEP.

CDopma npome)KyTquoﬁ aTTecTauun: 3K3aMeH.

Koabl hopmMupyembix (chopmMupoBaHHbIX) KOMMETEHLUN:
OK-10, OK-13, IMK-13

B3.B.0[1.13 ®usuka MAM-cuctem

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

Llenb nsyvyeHna aucumninunHel — No4roToBKa CTYAEHTOB K caMOCTosSTeNbHOM paboTe no nony4e-
HUIO HOBbLIX 3HaHWU B obracTn uamndeckmx ocHoB MOl aNekTPOHMKK, HEOBXOOMMBIX ONA  yC-
NeLwHoro UCrnonb3oBaHUa OOCTUXEeHUN coBpemeHHon MUl TexHonorMm B npakTuyeckon gesi-
TenbHOCTU. [py N3ydeHUn Kypca CTaBAaATCA criegylolmne OCHOBHbIE 3aJaun: MorfydYeHue npea-
CTaBfeHun o pu3nYecknx naesx n npuHumnax cospemeHHon MMM anekTpoHuku; dopmmpoBa-
HMe KoMMfeKkca TeopeTUYecknx 3HaHun o cumsmndecknx ceoncteax MIANM CTpykTyp, BaKHENLINX
P13nMYecKkmx npoLeccax n SBreHnax, COCTaBnALWmMX TeopeTnyeckyto ocHoBy MAIM anekTpoHu-
KWN; 3HAKOMCTBO C CYLLIECTBYIOLNUMU MOLENAMU, TEOPUAMUN Pa3fNYHbIX (PU3NYECKNX ABNEHUI U
OCHOBHbIMKW obnactsamun npumeHeHna MM cTpykTyp.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

AucumnnuHa otHocuTCcA K GasoBOoW 4acTn npodpeccrmoHanbHOro obpasoBaTenbHOro LuMKia
(B3.B.0[.5), onsa ee ycBoeHns TpebytoTca 3HaHWS, hopMmnpyemMble B pamMKax KypCoOB KBAHTOBOM
MEeXaHUKWN, (PU3NYEeCKUX OCHOB MUKPOINEKTPOHUKN, (DU3MKU MOMNYyNPOBOAHUKOB U MatepuanoB
MUKPO- Y HAHOSNEKTPOHMUKM.
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KpaTkoe coaepxaHue (AuaakTuyeckue eamHULbl) y4eOHON AUCLMNIIUHDI

OucumnnuHa coctouT n3 aesaTtu pasgenoB. Pasgen 1. BeegeHne. M- anekTpoHMka — OCHoO-
Ba COBPEMEHHbIX MH(POPMaLMOHHbBIX cucTeM. Ponb cTpykTyp Tna Ml B coBpeMeHHOM MUKpOo-
3MeKTPOHMKE. XapaKTepHble pa3mMepbl U TpeboBaHMSA K maTepuanam, ucnonbdyembim 8 MOl
cTpykTypax. MNepcnektnebl passutna MO texHonoruu. MNMpegmeT U cogepxaHue kypca. Pas-
aen 2. deHomeHonorn4yeckas Teopusi NOBEPXHOCTM N npunosepxHocTHon O3 nonynpoBogHu-
KoB. [pupoaa noBepxHOCTM NOSYNPOBOAHUKOB. [TOBEPXHOCTHLIE 3MEKTPOHHbBIE COCTOSIHUS U UX
knaccudgukaumsa. Obnactb npoctpaHcTBeHHoro 3apsga (OlM3) BGnuan nosepxHocTn. PasHo-
BugHoctn O3 n koHUeHTpauust HocuTenen 3apsga. Teopus npunosepxHocTtHon OlM3 nony-
npoBogHuKa. 3apsia B noBepxHOCTHbIX coctosaHuax (MC). OuddepeHunanbHas emMKocTb, 00y-
cnosrneHHasa nepesapsagkoun MNC. Pasgen 3. dusmyeckme ocHosbl Teopun MO cTpykTyp. Teo-
pus ngeaneHon MAM cTpykTypbl. 30HHbIE AnarpaMmbl, 3aBUCUMOCTb MOBEPXHOCTHOrO MOTEH-
uMana oT HanpshKeHusi Ha 3aTBope, BosibT-(hapagHble xapaktepuctuku (BOX) Ha Hu3kon yac-
ToTe (HY) n Bbicokon yactote (BY). PearnbHble CTpyKTypbl. 3apsaabl B OKACIE KPEMHUEBbLIX
MOI1 cTpykTyp. BrnivsiHne KOHTakTHOM pa3HOCTM NOTEHLMANOB N APYrMX BHELWHUX hakToOpoB Ha
HanpsbkeHne nnockux 3oH u BOX MAM cTpykTtypbl. OkBMBaneHTHble cxembl MO cTpykTyp.
HepaBHoBecHble npoueccbl. HepaBHoBecHoe obeaHeHne B MO cTpykTypax. MexaHu3mbl pe-
nakcaumMm UHBEPCUOHHOMo crnosi. HapylweHue paBHOBeCUS npu npoTekaHuu Toka. MexaHu3mbl
TOKOMPOXOXAEHNA B AuanekTpuyecknx nneHkax MAMN ctpyktyp. Pasgen 4. MeTtoabl uccneno-
BaHUA anekTpodusndecknx xapakrepuctnk MOMN crpyktyp OnpeneneHne anekTpoguanyecknx
napameTtpoB MO cTpykTypbl MeTogom BY BOX. OnpeaeneHne tnna npoBogMMOCTU, YPOBHS U
npoduns nerMpoBaHns Nony-npoBOAHUKA, HaMPSPKEHUA NIOCKUX 30H U MOPOroBOro Hanpsxe-
HUS, 3PGEKTUBHOIO NOBEPXHOCTHOro 3apsiga. OnpegeneHne 3aBUCMMOCTU NMOBEPXHOCTHOMO
noTeHuMana oT ynpaensowero HanpsxeHus (kannbposka BPX no noBepxXxHOCTHOMY MOTEH-
umany). Metogbl onpegeneHnsa aHepreTuyeckoro pacnpegenexHuna NC. ABTomatmusauuns nsme-
peHun. OnpefeneHne Temna reHepaumn, BPEMEHU XU3HU, BPEMEHU penakcaumMm MHBEPCUOH-
HOro CIfiosi M CKOPOCTM MOBEPXHOCTHOW pekoMbuHaumm metogom Llepbeta. dpyrve metoabl on-
pefeneHus reHepaunoHHO-peKoMOMHALUNOHHLIX XapakTepucTuk MO cTpyktypbl. Pasgen 5.
MexaHuambl HecTabuneHocTn MU cTpykTyp. ObLas xapakrepmucTuka npoLeccoB HecTabunb-
Hoctn MAIM cuctem. Murpaums MOHOB B OUANEKTPUYECKOM MNfEeHKe. DNEKTPOHHbIM 3axBaT Ha
NMC n obbemMHble NOBYLLKM B AuanekTpuke. [unonbHas nonspusauma amanektpuka. Cnocobbl
ctabunusauum ceorcte MANM cTpykTyp. MeToasl nccnegosaHna HectabuneHoctn. MeTtoa cme-
weHua B®X nocne tepmononeBon o6paboTkn CTpykTypbl. MeToa AWHAMUYECKUX BOSIbT-
amnepHbIX xapaktepuctuk (OBAX). Metog TepmoctumynuposaHHon nongpusauun (TCI) n
ero moandukaumm. Pasgen 6. Teopusa agmuttadHca MO ctpyktyp. Teopua agmuttadca MAN
CTPYKTYpbl. AODMUTTaHC MOHO-YPOBHS N KOHTUHYYMa 1C B ngeanuanposaHHon MAI cTpykType.
TyHHenbHaa Moaenb agMuUTTaHca Npu 3axBaTe HOCUTENEen 3apsida Ha NOBYLUKA B AUANEKTPU-
Ke. PnyKkTyaunoHHas Mohenb agMUTTaHca B CTPYKTYpaX, MUKPOHEOAHOPOLHbIX MO NOBEPXHOCT-
HOMY noTeHumany. TyHHenbHO-byKTyaunoHHaa Moaens agMmtTaHca. Crnyyan paBHOMEPHOrO
N 3KCMOHEHUManbHOro pacnpeeneHnsa noByLllek B nogsaTtBopHOM aunanekTpuke. Onpepene-
Hue napameTpos NC meTogom agmutTaHca. Pasgen 7. KsaHtoBble cBonctBa MANT cTpykTyp .
KBaHTOBO-MexaHu4eckas moaens npunosepxHocTHon O3 nonynpoBogHuKa. OiekTpuyeckoe
kBaHTOBaHWe. Kputepum obpasoBaHnsa asymepHoro (2D) anekTpoHHoro rasa. Metoabl pacyeTta
3HEepreTMYecKoro crnekTpa ABYMEpPHbIX HOCUTENEN. DNEeKTPUYEeCKUn KBaHToBbIN npeaen. Mnot-
HOCTb KBAHTOBbIX COCTOSIHUA W KOHUeHTpauma 2D- anekTpoHHoro rasa. CeouctBa 2D- anek-
TPOHHOrO rasa B MarHUTHOM Mnose. QHepreTUYecKUin CNeKTp 1 NAOTHOCTbL COCTOSIHMM B naearb-
HOM cucteme. Y4yeT pasynopsiAo4eHHOCTM pearnibHOM CTPYKTypbl. Jlokanmsauus 35eKTPOHHbIX
cocTosiHun B 2D-cucteme co crnyyarHbiM noTeHumanom. MNepkonaumoHHas Moaesib NpoBoau-
MocTu. KBaHToBbIN adhdpekT Xonna. CyTb ABMEHUA U OCHOBHbIE 3KCNEPUMEHTbI. YCNoBUSA Ha-
onogeHna n metoamka namepeHun. KayecteeHHas umsndeckaa nHtepnpetauus. Metponoru-
yeckme npumeHeHna KOX. KeaHTOBasi meTponorna v yHaameHTanbHble PU3NYecKne KoH-
ctaHTbl. Pasgen 8. MAIM tpaH3ncTopbl 1 npubopbl KMOIM-TexHonorum. dusmka pabotsl MOIT
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TpaH3uctopa (MOIMT) n KMOTT-texHonorus. BAX MOTT. ®dusnyeckne n TexHonormyeckne npo-
ueccol, Bnuaowme Ha xapaktepuctnkm MOIMT. SddekTbl CUMbHBLIX 3MEKTPUYECKUX MNOMEN.
MOTIIT ¢ KopoTKUM KaHanom. S deKkTbl KOPOTKOro kaHana. NyTn nosbiweHna ObICTpOoaeNCTBUA
MOTIT. OcobeHHocTn npnbopos KMOTI-TexHonornn. LinppoBas TexHuKa n normyeckme BeHTU-
nn. NHterpanbHble cxeMmbl KMOI-TexHonormn. Pasgen 9. MNpumeHenne MO cTpykTyp. QHep-
roHe3aBuUCUMble 3nemMeHTbl namsatu. [pubopbl C NnNasalWMM 3aTBOPOM U YCTPOUCTBA CO
ctpyktyponn MOOTI n nx npumeHenue. Mpubopsbl ¢ 3apsagoson cBasbio ([13C). OcHoBHbIE napa-
MeTpbl N pexumbl paboTtel. Obnactn npumeHenus MN3C. doToanekTpuyeckne MO npubopsl.
MepcnekTtussbl passutna MIAIM anekTpoHuKN.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl hopmMupyembix (chopmMUpoBaHHbIX) KOMMETEHLUN:
OK-8, OK-10, OK-11, INK-1, MNK-4, MNK-6

B3.B.[1B.1.1 A3bikn npoekTupoBaHMA annapaTtypbl

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

OucumnnnuHa oopMmnpyeT y CTyOEeHTOB 3HAHUSA M YMEHUS, Nosie3Hble ANA OCBOEHUS OUCLMNIIN-
Hbl B3.B.0[1.9 MukpocxeMoTexHMKa, a Takke Npu BbINOAHEHUN KYPCOBbLIX M AUMSIOMHbIX paborT.
[ns ycnewHoro oCBOEHUs ANCUmnnnHbl Heobxoanmo 3HaHue gucumnnniel 53.B.0.7 OcHoBbI
TEOPUN MUKPOISIEKTPOHHBIX CXEM.

Llenb — dopmupoBaHue 3HaHUM U yMeHWUn, Heobxoaumblx Ans paspabotku HDL-onmncanuin
uMdpoBbIX N undpoaHanorosbix UC.

3agava gucumninHel — 3HakoMcTBo ¢ a3bikamu VHDL, VHDL-AMS, Verilog.

B pesynbTtaTte ocBOEHUS ANCUMNIANHBI OBYYaoLLMNCA OOSMKEH:

3HaTb: cuHTakcuc a3bikoB VHDL, VHDL-AMS, Verilog, npyHumnbl oyHKUNMOHaNbHOM BEpUdu-
kauun HDL-onucaHun.

ymeTb: npumeHsTb a3bikn VHDL, VHDL-AMS, Verilog ana coctaBnenuns HDL-onucaHun und-
pPOBbIX U Undpo-aHanorosbix AC.

BnageTb: HaBblkamun paspaboTtkn HDL-onucaHum TnnoBbix y3noB umdpposbix MC 1 anemeHToB
aHanorosbIx VC.

nNprodpecTu onbIT A4eATENbHOCTU: HaYy4YHO-UCCNeaoBaTENbLCKON U HAayYHO-MHHOBALMOHHOWN.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:
AuncumnnnmHa oTHOCUTCA K NpodbeccMoHanbHOMY LMKy AUCUUNIIVH, pasgen «BapuaTtmBHas
YacTb. JucumnnnHel No BeIGOpY».

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

OucumnnuHa coctouT U3 Natu pasgenos. Pasgen 1. BeegeHne. HasHayeHne s3bIKOB NPOEKTU-
poBaHus annapaTtypbl (HDL). O630p ocHoBHbix HDL, HDL-komnunsaTopbl. Pasgen 2. OcHoBbl
asblka VHDL. MNapanneneHoe n nocrnegoBatenbHOe BbINOMHEHWE onepaTtopoB. [MoHATHE npo-
uecca B VHDL. lNMpuceauBaHue c 3agepxkon. Ctpyktypa VHDL-mogenu: nHtepdenc n apxu-
TekTypa. [NoBegeHyeckoe n cTpykTypHoe onncaHve mogenu B VHDL. Tunbl gaHHbix B VHDL.
Atpunbytel VHDL-curHanos. Onepatopbl BeTBrneHna u umknos B VHDL. OnepaTtop generate.
Mpoueaypsbl U pyHKUMK. OpanBepbl curHana, peanusaumst MoHTaxHoro M. ®yHkumoHansHas
Bepucpukaumsa VHDL-onucanus. Pasgen 3. OcobeHHocTn sa3blika VHDL-AMS. [daHHble Tuna
quantity. MNpocTtble quantity, across quantity, through quantity. 3agaHue yanos terminal. 3anuco
ypaBHEHUN npu nomowmn BbipaxeHun simultaneous statement n simultaneous if statement.
3apaHue HavanbHbIX ycrnoBuin, onepaTtop break. CBAsb Mexay LMGPOBOM M aHanNoroBon Ya-
cTbio mogenu. Pasgen 4. OcHoBbl a3bika Verilog. lNMoHaTue npouecca B Verilog, 6nokupyioLlee
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n HebnokupyoLlee npuceamsaHue. OnucaHne moaynsa B Verilog. Buabl curHanos B Verilog: ue-
nn n pernctpbl. Onepatopsbl s3bika Verilog. Pasgen 5. RTL-onncanne undgposbix NC. MNoHsTre
cuHTe3abenbHocTM HDL-onucanusa. CuHtesabernbHble noamHoxecTtBa s3bikoB VHDL u Verilog.
TunoBble noBegeH4yeckne cuHtesabernbHble gopmbl. RTL-cuHTe3 uudposon UNC no HDL-
ONUCaHuIo.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adert

Koabl hopmMupyembix (chopmMUpoBaHHbIX) KOMMETEHLUUN:
OK-8, OK-10, OK-11, OK-12, OK-14, TK-5

b3.B.[1B.1.2 HenpoHHLIe ceTn

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:
Llenblo ocBoeHMsA AncUUninHbl 9BnsieTca hopMmmpoBaHne NpeacTaBreHns 0 MeTogax Moaenu-
poBaHus, noctpoeHuss n obydyeHns MIHC, nokasaTb npeumyLiectBa HEMPOKOMMNbLIOTEPOB Mpu
peleHun nNoxo oopmanmsyemMblX U 3BPUCTUYECKNX 3a4au, BbIsIBUTb aHanormio yHKLNoHarb-
HbIX Bo3mMoxxHocTen MHC n yenoseveckoro moasra.
B pesynbTtaTte ocBoEHUS ANCUMNANHBLI OBYYaOLLNNCA OOSMKEH:

3Hamb: meToabl MogenuposaHna n odyveHna MHC, ocHOBHbIE KaTeropumn peluaemMblx
3ajad, a Takke BO3MOXHOCTU COBPEMEHHbBIX HEMPOMAKETOB MPWU NMOCTPOEHUN HEWPOHHbIX ce-
Ten,

yMemsb: NPON3BOAUTL ONTUMAasbHbIN BbIGOp HEMpOCETEBLIX NapagurM Ans peLlleHus
NOCTaBMEHHbIX 3a4av;

errademep: HaBblkaMun npoekTupoBaHnsa cTpyktyp MHC npu peweHun 3agay annpok-
cumMauum, NPoOrHo3npoBaHNAa KU pacno3HaBaHus 06pasos.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnmHa oTHOCUTCA K BapyaTMBHOM YacTu 6asosoro umkna (b3). [1ns ocBoeHnsa gaHHoM
ANCUNNNUHBLI TPeOYHTCA 3HAHUS, YMEHUSA U KOMMETEHUUN, opMUpyeMble B paMKax KypCcoB
MaTtemaTUKn, MHPOPMATUKN N INIEKTPOHHOW TEXHUKN.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

HOucumnnuHa coctouT n3 cemu pasgenos. Pasgen 1. BeBegeHue. QnekTtpuyeckue Moaenu Hen-
poHoB. Pasgen 2. MatemaTtudeckue mogenu HenmpoHoB. Pasgen 3. ApxutekTtypa u obydyeHue
NHC. Pasgen 4. MHorocnonHble HC npsimoro pacnpoctpaHeHusi. Pasgen 5. PekyppeHTHble
NHC. Pasgen 6. MHC ¢ camoopranusauuen. Pasgen 7. Metoapbl peannsaumm HEMPOKOMMNbIOTE-
poB.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl hopmupyembix (chopmMUpoBaHHbIX) KOMMETEHLUN:
OK-8, OK-14, TK-5

B3.B.[1B.2.1 ®usuka nonynpoBOAHMKOBbLIX Npndéopos

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llens gucumnnuHbl coCcToUT B (POPMUPOBaHUM CUCTEMATUYECKUX 3HAHMI O NpuHUMNax padoTbl
NoslynpoOBOAHMKOBLIX NPUMOOPOB M PU3MYECKUX Mpoueccax, onpedensowmx ux napameTpsbl.
Mpn n3yveHnn Kypca CTaBATCS cregyolmne OCHOBHbIE 3a4a4vn: U3yvyeHne omsmyecknx npuHLUm-
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nos p860TbI noJ1iynpoBOAHUKOBbIX I'IpI/I60pOB N NX OCHOBHbIX NapamMeTpoB; CBA3b MeXOy 3J1eK-
TPUY4ECKNMU, KOHCTPYKTUBHBbIMU U 3ne|<Tpoch3|/|qu|<|/|M|/| Xapaktepnctunkamum, 3HakOMCTBO C Cy-
wecreyrowmMmn 1 nepCcnektTuBHbIMM KOHCTPYKUUAMU, MYTU COBEPLUEHCTBOBAHUA U pPa3BUTUA,
MaTemMaTn4eckoe MoaerinpoBaHME XapakKTePUCTUK.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

AuncumnnmHa OTHOCUTCA K AUCUMNAMHAM Mo BbIOOPY BapuaTMBHOM YacTy NpodeCcCnoHanbHOro
obpasoBaTenbHOro UuuMkna, Ans ee yceBoeHust TpebyroTca 3HaHusA, opMmpyeMble B pamkax Kyp-
COB KBaHTOBOMW MeXaHWKU, (OU3MNKM NONYNPOBOAHMKOB Y MaTepManoB MUKPO- N HAHO3NEKTPOHMN-
Kn.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

AucumnnuHa coctouT U3 cemu pasgernos. Pasgen 1. BeegeHue. [lnogHble cTpykTypbl. Anogbl €
p-n-nepexogomMm. MexaHnsmbl npoxoxaeHus Toka. NMpobon p-n-nepexona. BonbtamnepHble xa-
pakTepUCTUKN. MNynbCHblE XapakTepuCTUKW. [uoabl C KOHTAKTOM MeTans-noslynpoOBOAHMK.
Pasgen 2. bunonsipHble TpaH3ucTopsbl. MpuHUUN paboTbl N cTaTUYeckne xapakTepucTnkn. Kox-
CTPYKUMS NfiaHapHOro TpaH3ncTopa M ero BoSfibTaMnepHble XapakTepuUcTuki. HacToTHbIe CBON-
CcTBa BMNONSAPHbLIX TPaH3UCTOPOB. [NepexoaHble NPOLECChl B TPAH3UCTOPHbIX Krtoyax. Cuctemsl
napameTpoB TpaH3ucTopoB. Pasgen 3. [loneBble TpaH3UCTOpPbl C YyNpaBnsAwoLWUM p-n-
nepexogom. MNMpuHumMn gencTensd, BbixogHasa u nepegatovyHas BAX TpaHaucTopa ¢ ynpaensito-
wum p-n-nepexogomM. OCHOBHblE napameTpbl U KOHCTpyKuuun. Pasgen 4. MAI TpaH3ucTopsl.
MpuHumn genctems n koHcTpykumm MIOlMN-TpaH3ucTtopoB. BbiBog BbipaxeHus ansa BAX MO
TpaH3UcTopa C MHAYUMPOBaHHbIM KaHanoM. OuddepeHumanbHble HU3KOYACTOTHbIE NapameT-
pbl MAM TpaH3ncTopos. Pasgen 5. TyHHenbHble npubopsbl. MpuHuun genctend. TyHHENbHbIN
anopn, TYHHENbHbIN TpaH3ucTop. BonbTaMnepHble XxapakTepUCTUKM U KOHCTPYKuun. Pasgen 6.
Mpubopsbl Ha nponeTHbIX adbdekTax. JlaBuHHO-NponeTHble anoabl. Quoabl MaHHa. MNpuHUKMn pa-
00Tbl, OCHOBHble NapameTpbl. Pasgen 7. ONToanekTpoHHble npubopbl. CeBeToaMoabl M NOny-
NPoBOAHMKOBbLIE Nasepsbl. [pMHUMN paboTbl, KOHCTPYKUMN. DOTOAETEKTOPLI U CONHEYHble baTa-
peun. dotoamon, poTopesncTop, CONTHEYHbIE ANIEMEHTLI Ha pP-N-Nepexofax U Ha reTeponepexo-
Aax. KOHCTpyKUuK, OCHOBHbIE NapamMeTpbl.

CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMeH

Koabl chopmupyembix (chopmMUpoBaHHbIX) KOMMETEHUUN:
OK-10, IMNK-4, INK-6

B3.B.[1B.2.2 ®n3unka nonynpoBOAHUKOB

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

uenb U3ydeHus OMCUUnnHbl COCTOUT B (POPMUPOBAHMM KOMMSEKCa 3HAHUN U HaBLIKOB, HEOb-
XOOUMbIX ANS YCMNEeLWwHOoro Ncrnonb30BaHns JOCTUXKEHUI n3yqaemon obnact Hayku B npakTuye-
ckon gedatenbHocTU. OCHOBHbIMM 3aadamMu Npu U3y4eHun Kypca sBNSITCA: NofyyYeHue npeg-
CTaBMNeHun o PU3NYECKNX aeax N NpUHUMNaAxX CoBpPEMEHHON (PU3NKN NOoNynpoBOLHMKOB; NOMy-
YeHne 6a30BOro KoMmnmekca 3HaHuUM 0 PU3NYECKUX CBONCTBAX, NpoLeccax u sisneHnax (adpdekx-
Tax) B NOMAynpoBOAHMNKAX U OCOBEHHOCTSAX NOMYyNPOBOAHNKOBLIX 3NIEKTPOHHLIX CUCTEM; 3HAKOM-
CTBO C CYLLECTBYIOLMMN TEOPUSMN PasSINYHbIX (PU3NYECKNX ABSIEHUIA N OCHOBHbBIMW 0BnactamMu
NPUMEHEHNS NOSTYNPOBOAHUKOBbLIX CTPYKTYP.

MecTo yyebHOM AancunnnuHbl B cTpykType OOIT:
AucumnnmHa OTHOCUTCH K BapuaTMBHOW 4acTu npodyeccuoHansHoro umkna (b.3), ansa ee yc-
BOeHUs TpebyloTcs 3HaHUS, OpMUMPYEMbIE B paMKax KypCcOB KBAHTOBOW MEXaHUKN U CTaTUCTU-
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yeckomn Cbl/l3|/1KI/1, CbI/I3I/ILIeCKI/1X OCHOB 3J1eKTPOHUKKN, MaTepunanoB SJ'IeKTpOHHOIZ TEXHUKN U (*)I/I3I/1-
KN KOHOEHCUPOBAHHOIO COCTOAHUA.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

OucumnnuHa coctont n3 BocbMu pasgenoB. Pasgen 1. Beegenue. MNpeameT n 3agayum Kypca.
KpaTkun nctopudeckuin odepk pas3sutus. Knaccudpukauma tBepabix Ten no omsmyecknm cBom-
ctBaMm. OCHOBHble 0COBEHHOCTM NonynpoBoaHMKOB. Knaccudukaumnsa nonynpoBOAHUKOBbLIX Ma-
TepmanoB. MogenbHble NpeacTaBfeHns 0 NpoBOAUMMOCTU B nonynposogHuke. Pasgen 2. Oc-
HOBHbIE MOSIOXXEHUS 30HHOM Teopun. YpaBHeHue LlpeauHrepa Ans anekTpoHa B KpucTansne.
Apunabatunyeckoe npubnmxkeHne. OQHOINEKTPOHHOE NpubnmkeHne. Teopema bnoxa. OyHKUMK
Brnoxa. PacyeT 30HHOM CTPYKTYpbl B NPUBAMKEHNAX cnabon n cunbHon cBsasn. 30Hbl Bpunnto-
9Ha. ObpasoBaHNe IHepPreTUYeckMx 30H U3 fIoKanbHbIX aTOMHbIX YPOBHEN MPU PasfNYHbIX TU-
nax xmmm4yeckon caasn. OCob6eHHOCTN 30HHOW CTPYKTYPbI M 3aKOH AUCMEPCUN B peanbHbIX Kpu-
ctannax (KpeMHUN, repMaHun, apceHng rannus). IBmxeHne anekTpoHa B kpuctanne. ddpdek-
TMBHas macca. /I303HepreTnyeckme noBepxHOCTU. TuMnbl U porib NnpumMmecen B Kpuctannax. Me-
ToA 3 dEKTUBHOM MaCChl M BOAOPOAONOA0OHbIE NpuUMecHble LeHTpbl. Pasgen 3. Ctatuctuka
paBHOBECHbIX HOCUTESNEN 3apsga B NonynpoBoAHMKax. [NNOTHOCTb KBAHTOBLIX COCTOSHUN B 30-
He NPOBOAMMOCTW U BaneHTHOM 30He. PyHKUMNA pacnpedenieHns aneKTPOHOB U AbIPOK. YPOBEHb
®epmu. Cta-TUCTUKA N BbIpaXXeHWEe AN KOHUEHTpauuu 3NeKTPOHOB U AOblpOK B COBCTBEHHOM
nosynpoBoA-HUKe. JHeprna aktmBauuun. CtatMcTMka v BblpaXeHne Ons KOHUEHTpauun anek-
TPOHOB U ObIPOK B MPUMECHOM MNOSTyNpoBoAHMKE. 3aKOH AENCTBYIOLWNX Macc. BbipoXaeHHble U
HEBbIPOXAEHHbIE MOMNYNPOBOAHUKN. YpaBHEHME 3NEKTPOHENTPAnbHOCTU. TeMnepaTypHble 3a-
BUCMMOCTU YPOBHS PepMn 1 KOHLEeHTpaummn ceoboaHbliX HocuTenen 3apsaga. Pasgen 4. KnHe-
TUYECKNe sBReHus B nonynpoBogHukax. KuHeTuyeckoe ypaBHeHwe bonbumaHa. WHTerpan
CTONIKHOBEHUN. 3aBMCUMOCTb BPEMEHW penakcauuum OT 3HepruM u TemnepaTtypbl Npu pasnuy-
HbIX MexaHu3Max paccesHusi. HepaBHoBecHast OYHKUUSA pacnpeeneHns Hocutenen sapsiga.
[MNOTHOCTb TOKa M MAOTHOCTb MOTOKA SHEPrnnU. BNEKTPONPOBOAHOCTL MOMYNPOBOAHUNKOB U ee
TemnepaTypHasa 3aBUCUOCTb. MexaHU3Mbl U3BMEHEHUST KOHLEHTPauun cBoBOOHbIX HOCUTENEN B
CUNbHbIX Nonax. AddekT MaHHa. TennonpoBOAHOCTb U TEPMOSNEKTPUYECKME ABMNEHUS B MOMYy-
npoBogHuKax. KoadhdpuumeHT TennonpoBOAHOCTH, 06yCrnoBneHHON CBOBOAHBIMU HOCUTENSMN.
AsneHuns 3eebeka, lNMenbTbe M TomcoHa. 3aBuUcMMocTb AnddepeHumansHon Tepmo-30C ot
TemnepaTypbl U CTeNeHn nermpoaHus. CBA3N Mexay TePMOINEKTPUIECKUMU KoadhpuumeHTa-
MU. TepmoanekTpuyeckass 3peKkTUBHOCTb. [anbBaHO- U TEPMOMArHUTHbIE 3dEKTbI B NOy-
npoBogHukax. Pasgen 5. [eHepauus n pekombuHaumnsa HocuTenen sapsiga B NosiynpoBOAHM-
kax. HepaBHoBecHble HocuTenn 3apsga. KesasmpasHoBecue, kBasnypoBHU depmu. Tunbl n me-
XaHU3Mbl pekoMbuHa-umMn. YpaBHEHNE HenpepbIiBHOCTU. bunonspHas u MOHONOMSpHas reHe-
pauust 1 pekombuHaumnsa. MakcBennoBckoe BpeMs penakcauun. JInHenHas n ksagpatndHas pe-
KomMOunHauus. Bpems xusHn. LleHTpbl pekomOunHaumm 1 noBylwkn. PekombuHaums Hocutenen
Yyepes nokanbHble UeHTpbl. CTtatuctnka Woknn-Pnga. 3aBUCMMOCTb BPEMEHU XXMU3HWU OT MOSIO-
XeHus ypoBHa ®epmun n Temnepatypbl. Pasgen 6. Ouddysna n gpend HepaBHOBECHbLIX HOCU-
Tenen. [Ouddy3noHHbIn U apendoBbin TOKU. IMogBMXHOCTL N KO ULUMeEHT anddysmn. Co-
OTHOLWeHne JnHwWTenHa. NpocTpaHCTBEHHO-HEOAHOPOAHbIE HEPABHOBECHLIE pacnpeneneHuns
HocuTenen 3apsiga. YpasHeHue gnddysun. Anddysmss B MOHONOMASIPHOM MOSTYNPOBOAHMKE.
AmbunonsapHble anddysmsa u gpend. OnvHel guddysumn n gpenda. Pasgen 7. KOHTakTHble
SABMEeHNa B NosnynpoBoaHuKax. KOHTakTHble sBNeHust B nonynpoBoaHukax. Pasgen 8. BHyT-
peHHun poToacbdekT. KuHeTunka potonposognmocTn. dotoBonbTandeckme adpdekTbl: addekT
Hembepa, poToranbBaHNYECKUN 3PGPEKT (BEHTUIBbHBLIN 3ddEKT Ha KoHTakTe LoTTkM 1 p-n ne-
pexoge), ®POM-achdpekT. Pasgen 9. NoBepxXHOCTHblE CBOMCTBA MONYNPOBOAHWMKOB. [MOHSATME
naeanbHOW 1 peanbHOM noBepxHOCTU. lNMpupoga n knaccugukaums nokanmsaoBaHHbIX COCTOS-
HUKN, CBSA3aHHbLIX C NOBEPXHOCTLI. [MpnnoBepxHOCTHasi obnacTb MNPOCTPAHCTBEHHONO 3apsiga
(OM3). OHepreTnyeckas guarpamma, OCHOBHble MapamMeTpbl U Pa3HOBUOHOCTU MPUNOBEPXHO-
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ctHon Ol3 nonynposoaHuka. Pacyet napametpoB Ol13. NMoBepxHOCTHas NpoBOAUMOCTb WU
adpdpekT nons.

CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMeH

Koabl hopmupyembix (chopmMUpoBaHHbIX) KOMMETEHUUN:
OK-11, OK-12, T1K-6

B3.B.[1B.3.1 ®usnyeckmne oCHOBblI MUKPOISIEKTPOHUKHU

Llenu n 3agayum yye6HoM AUCLUUNIUHDbI:

OucumnnnuHa gopMmnpyeT y CTYAEHTOB 3HAHUSA U YMEHUS, NMOfe3Hble ANa OCBOEHUS ANCLMMINH
63.B.0[1.11 OnemeHTHas 6a3a n npoekTupoBaHue nHterpansHblix cxem, 63.B.[1B.5.1 Moge-
nnpoBaHue BUNoNsiPHbIX U NOMEBbLIX TPAH3UCTOPOB, a Takke NpPU BbIMOMHEHUN KYPCOBbLIX U OW-
NAOMHbIX paboT [ns ycnewHoro OCBOEHUS OUCUMMANHBI HEOOXOAMMO 3HaHWe LUCLMMIUHDBI
B63.B.0[1.7 OcHOBbI TEOPUM MUKPOSINEKTPOHHBIX CXEM.

Llenb — dpopmmpoBaHmne LenocTHOro npeacraBneHns o paspaboTke, U3roToBfEHUU, UCMbITaHUN
N NpUHUMNax PyHKUMOHNPOBAHUSA MHTErpanbHbIX CXEM.

3agaya gucumnimHbl — U3y4YeHne COBPEMEHHBIX KOHCTPYKUMA U METOAOB NPOEKTUPOBAHUS UH-
TerpanbHbIX MUKPOCXEM, N3y4eHne O0COBEHHOCTEN COBPEMEHHbIX TEXHOOMMYECKMX NpoLeccoB
MUKPO3MEKTPOHMKM, CNOCOBOB KOHTPOSS KadecTBa U HagexHoctn NC, nsydeHne puanyeckux
SBMEHWNN, Nnexalumnx B oCHoBe paboTbl YCTPONCTB MUKPOINEKTPOHUKN.

B pesynbTtaTte ocBoeHUS ANCUMNNNHBI 00YYaoOLLNNCA OOSMKEH:

3HaTb: M3nYecKne NpUHUUNLI PaboTbl, COBPEMEHHbLIE KOHCTPYKLMU U TEXHOSOrMYeckne map-
WwpyTbl nsrotoeneHuns NC, atansl npoektupoBaHust IC, OCHOBHbIE MOHATUS TEOPUN HALAEXHO-
ctn NC, cnocobbl koHTpons kadecTtea UC.

YMETb: NPUMEHSATb 3HaHUS ONA CXEMOTEXHUYECKOro U TOMOSIOrMYEeCKOro npoeKkTUpoBaHUs OT-
aenbHbiX 6nokos UC.

BNageTb: HaBblkaMN CXEMOTEXHUYECKOIO M TOMOMOMMYECKOro nNpoOeKTUpoBaHUS TUMOBBLIX Y3r10B
uMdpoBbIX 1 aHanorosbix NC.

NpUodpecTu onbIT A4eATENbHOCTU: HAaY4YHO-UCCNeaoBaTENbLCKON U HAay4YHO-MHHOBALMOHHOWN.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:
AuncumnnnmHa oTHOCUTCA K NpodbeccMoHanbHOMY LMKy AUCUUNIIVH, pasgen «BapuaTtmeHas
YacTb. AucumnnnHel No BeIGOPY».

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

OucumnnuHa coctomT u3 natn pasgenos. Pasgen 1. BeegeHue: MNpeameT MUKPO3NEKTPOHUKN.
OcHoBHble TepMuHbl U onpegeneHnda. Knaccundpukaums MMC no yHKUMOHaNbLHOMY HasHade-
HUIO, METOAAM U3roTOBMNEHUS, CTENEHN MHTerpauun. Atanbl npoektupoBaHus MMC. Pasgen 2.
MHTerpanbHble cxemMbl Ha GuUNonspHbIX TpaH3uctopax: [onynpoBOAHMKOBLIE WHTErparnbHble
pesuctopbl. Ondpdy3noHHbIE, MNHY-, MOHHO-NTIErMPOBAHHbIE PE3UCTOPbI, SKBMBANEHTHbIE CXe-
Mbl, YaCTOTHble CBOWCTBA. VIHTerpanbHble NonynpoBOAHUKOBbIE KOHAEHcaTopbl. Auddyanon-
Hble KOHAEHCATOPbl, KOHCTPYKLUMN U OCHOBHbIE XapaKTepUCTUKK. TuMnbl p-n Nnepexoaos, bapbep-
Hast eMkocTb. MIM-koHAeHcaTopbl, 3KBMBANEHTHbIE CxeMbl. VIHTerpanbHble bunonsipHble TpaH-
3ucTopbl. Pasnnumna gucKpeTHbIX U MHTerpanbHbIX TPaH3UCTOPOB, CNOCOObI M30MAUNKN, TEXHO-
norusi. IuTerpanbHble p-n-p TPAH3UCTOPbI, XapaKTepPUCTUKM K Tononorns. MHOroamMmuTTepHble 1
MHOTIOKOSNEKTOPHbIE TpaH3ucTopbl. CocTtaBHble TpaHancTopbl B MMC. TpaHaucTopbl ¢ 6apbe-
pom LWoTTkn. KOHTaKT MeTann-nonynpoBoaHuK. KOHCTpyKunmn TpaH3ncTopos ¢ bapbepom LLoTT-
Kn. YacToTHble XapakTepucTukn. Jlormdeckne anemMeHTbl Ha BunonsapHbIX TpaH3auctopax, TT1J1,
TTIW-norukn. UHTerpaneHble anoabl. Pasgen 3. MMC Ha M[IlM-TpaH3aucTtopax. CpaBHUTENb-
Hble xapaktepuctukn MO n 6unonspHeix UMC. MOlMN-TpaH3MCTOpbl C UHAYLMPOBaAHHLIM U
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BCTPOEHHbIM KaHanamu. [MpuHumnbl paboTbl. [loporoBoe HanpsbkeHue. CxeMbl BKAKOYEHUS
MAl-TpaH3aucTopoB. CTaTuyeckne xapakTepucTuki. JKBMBaANeHTHas cxema. ManocurHanbHble
xapaktepuctnkn MAMN-tpaH3nctopoB. OcobeHHOCTM cTaTtudecknx xapakrtepuctuk MOMM-
TPaH3UCTOPOB C KOPOTKMUM KaHasroMm. dunsnyeckne OCHOBbI KOPOTKOKaHanbHbIX adhdektoB. Or-
paHuyeHus 6bictpogencteua MAlM-TpaH3ucTopoB. Crnocobbl ynpaBneHus noporoBbiM Hanps-
XeHueMm.  KoHctpykuum  MAlM-TpaH3ucTopoB. MacwTabHas  MuHuaTiopusauma  MAMM-
TpaH3nctopos. KMOIN MMC, npenmyLiectsa, oCHoBHble KOHCTpykumn. KHA KMOT. Jlornyeckne
anemeHTbl Ha KMOI. WueepTtop, U-HE, WITN-HE. OcHoBHble xapakTepucTuku. Tononorus.
BMKMOIT UMC. TexHonorus. Jlorndeckmne anemeHTbl. Pasgen 4. KayectBo n HagexHocTb VC.
MNokasaTenu kayecTtBa. Buabl n mexaHmambl otkaszoB MMC. PacyeT HagexHocTun. Pasgen 5.
PyHKUMOHanNbHass MUKpoanekTpoHuka. Onpeaenenuve. MNMpnbopsl ¢ 3apsgoson ceasbio (M3C).
Yctponctea Ha ocHoBe [13C. JIMHMKM 3agepxku. YcTponcTea npeobpasoBaHus U306paKeHus.
dunbTpbl. PU3nyeckme oCHOBbI (PYHKLMOHANbHOM aKyCTO3NEKTPOHUKKU. peameT akycToanek-
TPOHUKKU. TuUMbl NOBEPXHOCTHbIX akycTudecknx BonH (MAB). MaTepuansl akyCTOSMEKTPOHUKN.
Cnocobbl Bo3byxaeHust n ynpasneHus MNAB. Akyctoanektpuyeckun adpdekT. NMprubopbl doyHK-
LMOHaNbHOWM aKyCTO3MNEKTPOHUKN. JInHMK 3agepxkn. OunbTpbl. AKycToonTudeckme npeobpaso-
BaTenu nsobpaxeHusa. AtteHoaTopbl. PasoBpallarenn. yHKUMOHANbHbIE YCTPOMUCTBA Ha OC-
HoBe oTpuuaTtenbHoro odobemHoro conpotmenennda. OLAMN v OOC. Ouoabl ¢ S-obpasHon BAX.
®PyHKUMOHanbHbIE YCTPOMUCTBA HAa OCHOBE S-AMO40B.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl hopmMupyembix (chopMUpoOBaHHbIX) KOMMETEHLUN:
OK-8, OK-12, TK-5

53.B.[1B.3.2 ®u3unka noBepxHOCTEN U rPaHUYHbIX ABMIEHUN

Llenu n 3agayum yye6HoM AUCLUUNINUHDbI:

Llenu n 3agaun gucumnnuHel: Llens ancumnnmnHel COCTOUT B (hOPMUPOBAHNN CUCTEMATUYECKNX
3HaHWN O CTPYKType, CBOMCTBAX M NpoLieccax Ha NoBEepXHOCTU NOMynpoBOAHUKOB. [pu nsyde-
HUKM Kypca CTaBATCS CrieayloLlme OCHOBHbIE 3aa4vn: nosiydeHne npeacraBrieHnin 0 U3nYeckmx
ngesix n npuHumnax usmkm NOBEPXHOCTU U IPaHNYHbIX ABMNEHUN; (OOpMUPOBaHME KOMMSeKca
TeopeTU4eCcKnX 3HaHWN O npoLeccax Ha MOBEPXHOCTU KOHOEHCUPOBAHHbLIX Cpen W rpaHuuax
pasgena, coCTaBnsarWmxX pyHAaMeHTanbHy0 OCHOBY OYHKLMOHMPOBAHNA NPMBOPOB MUKPO- U
HaAHO3NEKTPOHUKWN; 3HAKOMCTBO C COBPEMEHHBIMU MOAENSMUN U TEOPUAMUN PU3UYECKUX SABIIEHUI
N OCHOBHbIMW 0BNacTAMN NPUMEHEHNSA MOBEPXHOCTHBIX CTPYKTYP M rpaHuy, pasgena.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

AduncumnnmHa OTHOCUTCH K BapnaTMBHOW YacTu NpodeccuoHarnbHOro obpasosaTeribHOro Luknia
(B3.B.AB.3.2), ana ee ycBoeHus TpebytoTca 3HaHUA, (hopMUpyeMbIe B paMKax KYpCOB KBaHTO-
BOW MeXaHWKN, (pr13nKn NosynpoBOgHUKOB.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI
AuncumnnuHa cocTouT 13 NATU pasgeros.

Pasgen 1. BeegeHne. ATomapHo-4uctada n peansHasa nosepxHoctb. O630p MeTooB Uccreno-
BaHUS NOBEPXHOCTU. [1OBEPXHOCTb KaK HapylleHne NepuoauyHOCTU 00beMHon pelueTku. Mo-
AerbHble NpeacTaBfieHnss U KraccuduKkaumss 3NEKTPOHHbLIX MOBEPXHOCTHbBIX COCTOSAHWUA. Mo-
penb Tamma. Mopenb LLoTTku!.
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Pasgen 2. Teopus npnnoBepxHOCTHOM obnactu npoctpaHcTBeHHoro 3apsaaa (Ol3). EmkocTb n
3apsa npunosepxHocTHon ON13. 3ddekT nond. C-V- n G-V-xapakrepucTuku. MNMnoTHOCTb anek-
TPOHHbIX NOBEPXHOCTHbLIX cocTosAHMIA. MATM-CcTpyKTYpa.

Pasgen 3. CkopocTb MOBEPXHOCTHOM pekomMOuHauuun. PekombuHauusi HocuTenen 3apsga C
y4yacTMeM NOBEPXHOCTHbBIX COCTOSAHUIN. Bpems X1M3HK HocuTenen Ha NOBEPXHOCTH.

Pasgen 4. KoHTakT meTann-nonynpoBoAHuK. MMNOTHOCTb TOKa TEPMOSIMEKTPOHHON 3MUCCUN.
BonbT-amnepHble xapaktepucTtuku. P-n-nepexoa. NeTeponepexoa.

Pasgen 5. KoMno3nMumnoHHble 1 lermpoBaHHbIEe NOJTyNPOBOAHUKOBbIE CBEPXPELLUETKN. C-)HepreTm-
YecCKad CTpyKTypa u SJ'IeKTpOHHbII7I CneKkTp, pacwenneHne 30H Ha MNHU3OHbI.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3aveT

Koabl hopmupyembix (chopmMUpoBaHHbIX) KOMMETEHLUN:
OK-1, OK-2, MK-3, MK-4, MNK-6, NK-7, rnK-9, rnK-16

63.B.[1B.4.1 NMpuHUMNbI N yCTPOUCTBa CBEPXMIIOTHOM 3anucu uHdopmaumm

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

OucumnnnuHa popmMupyeT y CTYAEHTOB 3HAHUA N YMEHUS, NOSIE3HbIE MPU BbINOMHEHUN KypCO-
BbIX U AMNNOMHbIX paboT. [ns ycnewHoro oCBoOEHNs ANCUUNANHBI HEOBXO0AMMO 3HaHWe ancum-
nnuHbl 53.B.0.8 OcHoBbI TEXHOMOMMM NONYNPOBOAHUKOBbLIX MPUOOPOB U MHTErpanbHbIX CXEM,
63.B.0[0.9 MukpocxeMoTexHuKa.

Llenb — dpopmmnpoBaHue npeacraBrieHMin 0 MHOroobpasun CoOBpeMEHHbIX YCTPOMUCTB CBEPX-
NAOTHOW 3anncu nHopmaumn.

3agaya gucumninHbl — 3HAKOMCTBO C OCHOBHbLIMU TUMAaMK YCTPOMUCTB CBEPXMSIOTHOM 3anmcu
MHopMaLuK.

B pesynbTtaTte ocBoEHUS ANCUMNNNHBI OBYYaoLLNNCA OOSMKEH:

3HaTb: OCHOBHbIE TUMbI N MAapaMeTPbl N KOHCTPYKLMN 3anOMUHAOLWLNX YCTPOMUCTB.

yMeTb: BblIOMpaTh TUN 3anoMmnHaoLEero yCTpoucTea B COOTBETCTBMM C NOCTaBIEHHON 3afayen.
BNnageTb: MHpopMaLmen 0 NePCNeKTUBHbLIX HanpaBreHUaX pasBuTUSa 3anOMUHAKOLLMX YCT-
pPOWCTB.

NpUodpecTu onbIT 4eATENbHOCTU: HAay4YHO-UCCNeaoBaTESNIbCKOM.

MecTo y4yebHOM AncunMnnuHbl B cTpykType OOI:
AuncumnnnmHa oTHOCUTCA K NpodbeccMoHanbHOMY LUKy AUCUUNIIVH, pasgen «BapuaTtmeHas
YacTb. JucumnnnHel No BeIGOPY».

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

AucumnnuHa coctouT M3 veTbipex pasgenos. Pasgen 1. Beegenuve. Knaccudukaumna sanomum-
Harowmx yctponcts. OCHOBHbIE NapameTpbl 3anoMuvHarWwmnx yctponcts. Pasgen 2. Hakonute-
NN Ha XXEeCTKNX MarHUTHbIX ANCKax: YCTPOMCTBaA CYMTbIBaHUS MHopmaLmMm Ha ocHoBe adodhekTa
MraHTCKOro MarHMTOCOMNPOTUBIIEHMS. YCTpoUcTBa 3anncu uHpopmaumn. CynepnapamarHuT-
HbI Npegen. lpogonbHasa U nepneHanKynsipHas 3annucb MHGopmauuun. TepmoaccucTupyemas
mMarHutHaga 3anucb (HAMR). YepennyHaa marimtHaga 3anuck (SMR). 3anuce Ha CTpyKTypupo-
BaHHble HocuTenu nHpopmaumm (BPR). Pasgen 3. OnTudeckune cnctemMbl 3anncu MHopmaumn.
KoHcTpykums ontudeckux guckos CD, DVD, Blu Ray. MexaHu3Mbl 3annucn U CYMTbIBAHUS WH-
dopmauyuun. OnTuveckne cuctembl (POPMUPOBaAHUSA CBETOBOrO MOTOKa. YCTPOWCTBa 3anucu-
CYMTbIBaHMS MHGopmaumn. [onroBe4HOCTb ONTUYECKUX HOCUTenen nHgopmauuun. Marsumrtoon-
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Tnyeckne amckn. CuctemMbl 3anucm MHopmMaumm Ha ocHoBe adhdpekToB bnmkHero nons. ono-
rpaduyeckme 3anomuHawowme yctpornctsa. MNpuHumn ronorpadpuyeckon sanucu. Matepuansl
Ansa ronorpaduyeckon 3anmcn nHpopmaumm. KOMNOHeHTbl ronorpagouyeckon namatn (MCTou-
HUK M3NyYeHUs, aednekTop nasepHoro UanyyYeHuns, yCTpomucTeBa BBOAA U CHUTbIBAHUSA UHOP-
Maumn, obbekTMBbl  Ana  npeobpasoBaHus  dypbe). TexHONorma - KOMMNbHOTEPHO-
CUHTEe3npoBaHHbIX ronorpamm (CGH). OrpaHuyeHuns no 6bLICTPOAENCTBUIO U NIIOTHOCTU 3anmcu
rofiorpacomnyeckon namsaTu. JKCnepuMeHTanbHble CUCTEMbI ronorpadudeckon 3anvcu. Pasgen
4. [MonynpoBOAHMKOBLIE YCTPOMUCTBA XpaHeHus uHopmaumn. OnepaTvBHbIE 3anoMUHaroLLme
ycTponctea. Obuwas ctpykrypa 3Y. Namate DRAM n SRAM. CTpykTypa 3anoMnHaoLWnX SYeekx.
MepudepunHble yctponctea O3Y. dnew-namatb. TpaH3MCTOpbl € Nnasarwmm 3atsopom. Oa-
HOYPOBHEBLIE N MHOTOypoBHEBbIe 3anomuHarwme avenkn. Apxutektypa NOR 1 NAND. Tsep-
poTenbHble HakonuTenu (SSD). MarHnTopeauctueHas onepatneHasa namsats (MRAM).

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3aveT

Koabl chopmupyemMbix (chopmMUpoBaHHbIX) KOMMETEHLUUN:
OK-8, OK-10, OK-11, OK-12, INK-3

B3.B.[1B.4.2 BeegeHue B Scilab

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenb gucumnnmHbl COCTOUT B N3y4eHUU nporpaMmHoro matematmyeckoro naketa SCILAB.

B pesynbTtaTte ocBoEHUS ANCUMNNNHBLI O0YYaOLLNNCA OOSMKEH:

3HaTb: OCHOBHbIE CMHTaKCU4YeCKMEe KOHCTPYKUMN A3blka, (PYHKUUKM paboTbl C ynpaBngemMon rpa-
dourKon, PYHKLUUKN A9 peLlEeHNsa YNCHEHHbIX 3a4a4, CUMBOSIbHbIE BO3MMOXHOCTH.

YMETb: MPUMEHATb NOSTy4YEeHHbIe HaBblkM paboTbl C NPOrPaMMoOn C Lienbio UCMNONb30BaHNUS Nony-
YeHHbIX 3HaHUN ONd peLleHns MaTemMaTUYeCcKnX N U3NYEeCKMX 3agad, BO3HUKAOLWNX B NpoLec-
ce fganbHenwero obyyeHus ctygeHTa n npm paboTe no cneunanbHOCTH.

BflageTb: HaBblkamMu paboTbl C NAKETOM CUCTEMbl KOMMLIOTEPHON MaTEMAaTUKN.

MecTo yyebHOM AncunMnnuHbl B cTpykType OOIT:

AuncumnnnmHa OTHOCUTCA K BapaTMBHOM YacTu 6asosoro npodeccmnoHansHoro uyukna (b.3). Ons
OCBOEHUA JaHHOW OUCUMNINHBI TPEBYIOTCA 3HaHUS, YMEHNSA 1 KOMNEeTeHUUKn, opMupyemble B
pamkax MatemaTtunyeckoro aHanuaa (b2.6.2.1), nuHenHon anrebpsl (62.6.2.3) v gucumnnuHbl
62.B.0[.1. NHdopmaTuka 1.

KpaTkoe copepxaHue (AauaaKkTuyeckue eAMHULLbI) y4eOHOU ANCLUNTIUHbI

AucumnnnmHa cocTonT 13 WeCTU pasgesos.

Pasgen 1. MHcTtpymeHTapun SCILAB. Bbluncnenue apugpmetndeckux solpaxeHun B SCILAB.
OcHoBHble MaTemaTtuyeckue pyHkummn SCILAB.

Pasgen 2. Onepauuu Hag BekTtopamu. MaHunynupoBaHne matpuuamu. OCHOBHbIE MaTPUYHbIE
onepauuu.

Pasgen 3. [IBymepHas rpacdvka. TpexmepHas rpaduka. CneumansHaa u geckpuntopHas rpa-
duka.

Pasgen 4. M—dannbl cueHapueB 1 oyHKUun. OCHOBbI NporpaMMupoBaHus. CUMBOSbHbIE Mac-
cuBbl. CrOXHbIE TUMbl aHHbIX.

Pasgen 5. YucneHHble meToabl. PelueHne ypaBHeHu B cucteme Scilab

Pasgen 6. PaspaboTka rpadudeckoro nHtepgenca nonesosatens (GUI). CosgaHne BHelLHero
Bnaa nHtepdemnca

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT
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Koabl hopmupyembix (chopmMUpoBaHHbIX) KOMMETEHLUN:
OK-8, OK-10, OK-14, MK-1, MK-2, MNK-5

B3.B.[1B.5.1 MogenupoBaHne 6MNONAPHbLIX U NOSIEBbIX TPAH3UCTOPOB

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llens gucumnnvHbl coCTOMT B (hOPMUPOBAHNN CUCTEMATUYECKUX 3HAHUN O PU3NYECKMX MPO-
ueccax, onpegensiowmx napameTpbl NONynpoOBOAHUKOBLIX NPMBOPOB, 1 MaTeMaTUY4ECKNX MO-
Aensx aTMx napamMeTpoB B 3aBMCUMOCTU OT KOHCTPYKTUBHBIX U 3NEKTPOPUINYECKUX XapaKTe-
puctuk. MNpu n3ydeHnn Kypca CtaBaTCs crnegylowmne oCHOBHbIE 3adayun: n3yydeHne uanyecknx
NPUHLMNOB paboTbl NONYNPOBOAHNKOBBLIX NPUOOPOB U NX OCHOBHbLIX MApaMeTPOB; CBA3b MexXay
3MEKTPUYECKNMUN, KOHCTPYKTUBHBIMU U INEKTPOPUINYECKMMIN XapaKTEPUCTUKAMN, 3HAKOMCTBO C
CYLECTBYOLWMUMN N NEPCMNEKTUBHBIMU KOHCTPYKUMSMN, NYTU COBEPLLEHCTBOBAHUSA U pa3

BUTUSA, MaTeMaTMYECKOe MOLENNPOBAHNE XapaKTEPUCTUK.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

AuncumnnmHa OTHOCUTCA K AUCUMNAMHAM Mo BbIOOPY BapuaTMBHOM YacTy NpodeCcCnoHanbHOro

obpasoBaTenbHOro UuMkna, Ans ee ycesoeHust TpebyroTca 3HaHusA, hopMmpyeMble B pamkax Kyp-
COB KBaHTOBOMW MeXaHWKK, (OU3NK1 NONYNPOBOAHNKOBbLIX MPUBoPOB, (M3MKM NOMYyNpPOBOAHMKOB
N MatepuarnoB MUKPO- Y HAHOINEKTPOHUKN.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

OucumnnuHa coctouT 3 7  pasgenoB. Pasgen 1. BeegeHuwe. [IBymepHoe MoaenupoBaHue
pacnpegeneHunst 3NeKTPUYecKoro nons 1 noteHuuana B p-n-nepexogax ¢ pasfnnyHbIMN 3aKoHa-
MU pacnpeeneHna npumecu (CTyneH4yaTblin p-n-nepexod, SIMHENHbIN pP-N-Nepexom, SKCNOHEeH-
umanbHbIA p-n-nepexon, pacnpeneneHne npumecu no 3akoHy Faycca). JlaBuHHbIN npobon. UH-
Terpan MoHM3aUMM 1 pacdeT HanpsbkeHus Npobod. [enutenbHble U OXpaHHbIE KofbLa, none-
Bble 0Oknagkn. Pasgen 2. PaclumpeHune 6a3bl Npu BbICOKUX MIIOTHOCTAX TOKa B OMMNONSPHbIX
TpaH3ncTopax. Metoabl yBenuyeHnsa koadduumeHTa yecuneHuns no Toky. TemnepatypHas 3aBu-
CUMOCTb KO3hUMLUMEHTA YCUMEHNSA NO TOKY. 3aBUCMMOCTb KOadhduumMeHTa nepegaym Toka oT
nnoTHocTn Toka. Pasgen 3. Mogenu 6unonapHoro TpaH3uctopa. Mogenbs Mona-Pocca. Mo-
aenb Abepca-Monna. Mogene N'ymmensa-fNyHa. Pasgen 4. -o6pasHasa n T-obpasHasa umsnde-
CKMe 3KBMBarneHTHble CxeMbl. PacyeT napamMeTpoB 3KBMBANEHTHbIX CXeM ANsi Manoro curHana.
Pasgen 5. PacyeT BAX u kpytnsHbl MAI TpaH3UCTOPOB C KOPOTKNUM KaHarioMm. BnvsHue gpen-
POBOM CKOPOCTU HacbIWeHUs anekTpoHoB Ha BAX M[I1 TpaHaucTtopoB. TemnepaTypHasa 3aBu-
cumocTtb BAX MU TpaH3nctopoB. Pasgen 6. YacTtoTHble cBOMCTBA OUNOMSAPHBIX M NOMEBbLIX
TpaH3UCTOPOB. KOHCTPYKUMN BbICOKOYACTOTHBIX BMNOMSPHBIX U NOMEBbIX TpaH3ucTopoB. Pas-
aen 7. ManocurHanbHble napameTpbl OMMNOMSPHBLIX U NOMEBbIX TpaH3ucTopoB. PopmarnbHble
aKBMBaAmNeHTHble cxeMbl. Pasgen 8. M-obpasHasa un T-obpasHas uanyeckne sKBMBaANEHTHbIE
cxeMbl. PacyeT napameT-poB 9KBMBASIEHTHbLIX CXEM AN Manoro curHana.

Popma NpPoOMEXyTOYHON aTTeCcTaLMmn: IK3ameH
Koabl hopMupyembix (chopmMUpoBaHHbIX) KOMMETEHUUN:
OK-3, MNK-6
b3.B.[1B.5.2 BBegeHue B nporpaMmmmpoBaHue Ha sisbike C

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:
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Llenb AvcumnnunHbl COCTOUT B Nony4yeHun 6a3oBbIX NpeacTaBreHnid 0 A3blke NporpaMMmpoBa-
HMa C, a Takke HavyanbHbIX HABLIKOB NPOrPamMMUPOBaHUS.

B pe3ynbTaTte 0CBOEHUS AUCUUMNNMHBI 00Y4atoLLIMNCS OOMKEH:

3HaTb: 6a3oBble TUMbI AaHHbIX, onepauum 1 NPUOPUTET UX BbINOMHEHMS, NpPaBuna BblYUCIEHMUS
BbIPAXXEHWUIA, CUHTAKCUYECKNE KOHCTPYKLIMUN Si3blka, OCHOBHbIE GUONNOTEYHbIE PYHKLMN.

YMETb: NMPUMEHSITb NOMNyYeHHbIE 3HAHUS NPY CO3AaHUN NPOrPaMMHbIX NPOAYKTOB Anst y4eGHow
N NpodPeccrmoHanbHoN AeATeNnbHOCTY.

BnageTb: HaBblkamMu paboTbl C COBPEMEHHbLIMW CpPpedamMun CO3[aHusA MporpamMm, cpeacTBamu
KOMMUIMPOBaHUS, KOMMOHOBKWN 1 OTNaKW.

MecTo y4yebHOM AncuunnuHbl B cTpykType OOIT:

AuncumnnnmHa oTHOCUTCA K BapaTMBHOM YacTu 6asosoro npodeccunoHansHoro uyukna (b.3). Ong
OCBOEHUNA JAaHHOM ANCUMNMNNUHBLI TPEOYTCS 3HaHUA, YMEHUSA U KOMNeTeHUMN, opMrnpyeMble B
pamkax gucuunnvH 62.B.0[0.1. UHdopmaTuka 1, 62.5.3.1 Anroputmbl 1 A3bIK1 NpOrpaMmmMmnpo-

BaHus, b3.B.0[1.2 YncneHHble MeTOAbl M MAaTEMaATUYECKOE MOAENNPOBaHME.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

AucumnnnuHa cocTouT N3 cemMmn pasgenos.

Pasgen 1. BeegeHue. ictopms BO3HMKHOBEHUS A3blka C. OCHOBHbIE MOHATUSA.

Pasgen 2. Andasut a3blka. Jlekcuyeckne egnHuLbl.

Pasgen 3. Tunbl gaHHbIX. [pocTble TUNbI 4aHHbIX. TUnbl onpegensemMble Nofb3oBaTenem.
Pasgen 4. BoipaxeHus. MNpaBuna BbldncneHns BoipaxkeHnn. Onepauuun. NpuoputeT onepauunin.
Pasgen 5. Onepatopsbl. BetBnenusa. Luknbl.

Pasgen 6. ®yHkuuu. MNpoToTunsl. ApryMmeHTbl U napameTpbl. Knaccol namsaTu.

Pasgen 7. ®yHkuMn hopmaTMpoBaHHOro BBoha-BbiBoAa. OyHKLMN OMHAMUYECKOro pacnpene-
neHuns namatu. yHkumMm obpaboTkn CTpok. Pannosble PYHKLNN.

CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMeH

Koabl hopmupyembix (chopmMupoBaHHbIX) KOMMETEHUUN:
OK-8, OK-10, OK-14, MK-1, MK-2, MNK-5

B3.B.[1B.6.1 MaTtepmnanbl MUKPO- U HAHOISTEKTPOHUKMU

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

dopMmnpoBaHue y CTyOeHTOB KOMMSfieKca 3HaHU B 0bnactu (pmsnko-XxMMn4eckux OCHOB maTe-
puanoBefeHnst B MUKPO- U HAHO3MEKTPOHMKE, HEOBXOAUMbBIX ANSA pelleHnst pyHAaMeHTanbHbIX
N TEXHOSOorMyecknx npobnem cosgaHnsa 3NEKTPOHHLIX YCTPOWMCTB C BbICOKOW, CBEPXBLICOKON U
YyNbTPaBbICOKOW CTeneHblo MHTerpaumm. Heobxoanmo ccopmmpoBaTth y CTYAEHTOB KOMMEKC-
HbIM noaxoAd K npobriemam pasMmepHoro oopMmMpoBaHus TBEPAOTESbHLIX CTPYKTYp Ha 6ase uc-
nosib3yembIX U NepcrnekTuBHbIX MaTepuano. OQHOM U3 Lenen Kypca asnseTcs npuobpeteHne
CTYLEHTOM AOMOSIHUTENBbHbBIX 3HAHUN O BELLEeCTBE, B TOM YUC/Ie O BO3MOXHOCTWU NOSTyYEHUs U
MoAMUKaumMmM CBOMCTB HOBbIX NMEPCNEKTUBHbLIX MaTtepuarioB C UCMONb30BaHWEM MNepeaoBbiX
TEXHOMOrMyecknx MeTodoB. 3ajaya OUCUMNNMHBI — NoKasaTb ONpedensoLLyo porb Matepua-
noBefeHnst B Hay4YHO-TEXHUYECKOM nporpecce oTpacnu. K oCHOBHbIM 3agadyamM Kypca OTHOCUT-
cs popMupoBaHune y CTy4eHTOB LIeNOCTHOro npeacTaBrneHnss 0 3akOHOMEPHOM Pa3BUTUU U CO-
BEPLUEHCTBOBAHNN 3HaHUM B 06r1acTn MUKPO- U HaHOMaTepuanoBeneHus, o npeobnagatoLlem
BNIUSHMM NNA3MEHHbIX, MYYKOBbIX U MHbIX COBPEMEHHbIX TEXHOMOMN Ha NepCneKkTUBblI Ppa3BUTUA
MUKPO- , U HAHO3NEKTPOHUKN.

B pesynbTtaTte ocBOEHUS ANCUMNANHBI CTYOEHT AOSMKEH:
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3HaTb, OCHOBHbI€ 3Talbl pPa3BUTUA MaTepuanoBegeHUd, 0COBEHHOCTH COBpeEMEHHOro aTana
pa3BUTUA MmaTtepuanosengeHnd B obnactu TBep,EI,OTeJ'IbHOIZ SJTIEKTPOHUKMN;

YMETb, aHaNIM3npoBaTb oonbwne mMaccuBbl I/IH(*)OpMaLI,I/II/I no HaHomaTepunanosegeHuo, Bblae-
194 CaMbl€ 3Ha4YUMble OAnA pa3BUTUA TBep}J,OTeJ'IbHOI7I AJNTIEKTPOHUKN HarpaBneHnAa pa3BuTuA,
BrnageTb OCHOBaAMW 3HAHWUK MO TEXHOMOMMYECcKn NPopbIBHbIM HamMnpasneHndamM pa3BnTna MUKPO-,
N HAHOJJTIEKTPOHUKMN.

MecTo yyebHOM AncunMnnuHbl B cTpykType OOIT:

AucumnnmHa oTHOCUTCS K gncumninnHam no Belbopy BapuaTtmsHoun Yactu b3.B.[AB, npn ee nay-
YEeHUU CTYAEHT OOSMKEH OPUEHTUPOBATLCA B MHOroodbpasnm matepuarnoB 3fIEKTPOHHOM TEeXHU-
Kn, BnageTb UHGopmauunen ob UCTOPUYECKMX dTanax U3ydeHnsa n npumeHeHus 6asoBbix nony-
NPOBOLHMKOBLIX MaTepuanos, pasnuyaTb NPUHLMNMANBHYKO pasHULY MeXOy MUKPO- U HaHo-
3MEeKTPOHMKON. ducumnnuHa npeawecTsyeT 6onbomy 6noky npeamMeToB, U3ydarowmx npudo-
pbl U CTPYKTYPbl, B OCHOBE KOTOPbIX NEXUT NpaBuSibHO NoAobpaHHbLIN MaTepuan ¢ 3agaHHbIM
nepe4yHemM CBOWCTB, a Takke OMCUMNIIMHAM, paccMaTpuBalowmnm dusnyeckme npoueccbl B
CNOXHbIX reTEPOreHHbIX CTPYKTypax.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

OucumnnuHa coctonT n3 Natn pasgenos. Pasgen 1. BeaeHue B matepuanoBeaeHune. Bewect-
BO, maTepuan, ¢asa. OcobeHHOCTU TOHKOMMEHOYHOro maTtepuanoseneHus. Knaccudukauma
MaTepuanoB MO OTHOLLEHMIO K anekTpuyeckomy nonto. Pasgen 2. NonynpoBogHMK, NPOBOAHWK,
AnanekTpuk. Kpuctannoxmmmyeckoe CTpoeHne u 0CO6EHHOCTM Tna XMMUYEeCcKon cBs3n. brnvmx-
HUIA, ganbHUn nopsigok. Kpuctannuyeckasa peweTka. Pasgen 3. BeegeHne B HaHOMaTepwmano-
BedeHne. Matepmanbl MUKpPO-, HAHO- U ONTO3NEKTPOHNKN. HaHOTEXHONOrMM N Ux ponb B Npo-
rpecce TBEpPAOTENIbHOM 3NEKTPOHMKKU. [MoHATME HaHOoMmaTepuana, knaccudukaums HaHomaTe-
puanos. Ponb noBepxHOCTM 1 rpaHuy pasgena. lNonynpoBoaHMKOBbIE HaHOMaTepuarbl, HaHO-
CTPYKTYpPHblE MaTepuansl, yrnepogHble HaHomaTepuansl. Matepuanel Pasgen 4. Knaccnduka-
LM OCHOBHbIX TEXHOMNOMM NofydYeHnss HaHomatepmanoB. MonekynsapHo-nyyeBas anuTakcus,
30Mb-reflb TEXHONOIMMK, MaTPUYHbIA CUHTE3, NNasMeHHble U nasepHble crnocodbl hopmmnpoBa-
HUS HAHOMaTepmanoB U meToadbl X moaudukaumn. Pasgen 5. Camocbopka U camoopraHuaa-
LM B TEXHOMNOMMN NOJTyYeHUs1 HaHOMaTepuanoB, KOHTaKTHOe U 6ecKOHTaKkTHoe hopMMpoBaHme
NMOBEPXHOCTN NOAMOXEK, NEPCNEKTUBbLI YrNEepoaHON 3NEKTPOHNKM, HAHOKOMMNO3UTbI, HaHOKepa-
MUKa, HAHOCTekna v ap.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmMupyembix (chopmMupoBaHHbIX) KOMMETEHUUN:
OK-4, INK-6

B3.B.1B.6.2 OCHOBbI TEXHOJIOrMU HU3KOPA3MEPHbIX CUCTEM

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

OucumnnnuHa dopmMupyeT y CTYAEHTOB 3HaHUS U YMEHUS, Morne3Hble AN BbINOSIHEHUST KypCO-
BbIX M OUMMAOMHbIX paboT. [Jng ycnewHoro 0CBOEHNSA OUCLMMIANHBI HEOOX0OMMO 3HaHWe AuUCuu-
nnuHbl 653.B.[0B.6.1 MaTepuanbl MUMKPO- 1 HAHO3NEKTPOHUKN.

Llenu n 3agayn gucuunnuvHbl:: U3ydeHne HaHopasMepHbIX MaTepuanos, OCHOBHbIX NMPUHLMMNOB
TEXHOJSIOrMMN HUKOPA3MEPHbIX CUCTEM, LUMPOKO MCMOSb3YyEMbIX B HUX TEXHONMOMMYECKMX onepa-
umn n obopyaosaHuu.

B pesynbTtaTte ocBoeHUS ANCUMNANHBLI OBYYaOLLNNCA OOSMKEH:

3HaTb: OCHOBHbIE KIacCbl YCTPOWUCTB HAHO3SEKTPOHMKM, OCHOBHbIE MaTtepuarbl, NPUMeEHAeMble
OS5 UX N3FOTOBSIEHMUS, LUMPOKO UCMNOSIb3yeMble TEXHOMOMMYecKme onepauuu.
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YMETb. yCTaHaB/IMBaTb 3aBUCUMOCTb KOHTPOJIbHbLIX NapamMeTpoB TEXHOJIOTMYEeCKNUX npoueccos
OT UX PEXNMOB; NUSMEPATb, PpaCCHNTbIBATb, KOHTPOJINPOBATb OCHOBHbLIE NapaMeTpbl TEXHOJ10IN-
YeCKMnX npoueccos.

BnageTb:. cBegeHNAMM O TEeXHOJIOTMN U3rotoBrieHnA mMmatepumasioB U 3J1IEMEHTOB SJ'IeKTpOHHOIZ
TEXHUKM, 00 OCHOBHbIX TEHAEHLMNAX pPa3BUTUA 3]'IeKTp0HHOI7I KOMMOHEHTHOW 6a3bl.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:
B3. MNpogeccroHanbHbIn Lmkn, 63.B BapnaTtuBHasa 4acTb, AUCUUNIIMHBI MO BbIGOPY.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

HOucumnnuHa coctonT U3 wectn pasgenoB. Pasgen 1. NnanapHaa TexHonornsi. MMHMManbHbIN
Tononorndeckun pasmep (MTP) — ocHOBHOM NokasaTenb YpoBHS TexHosnorun. uHammka MTP u
cTeneHn mHTerpauuu, 3akoH Mypa. NepcnekTnBbl pa3BuUTUS NnaHapHon TexHonornn. Mmbpua-
Has TexHonorua. Pasgen 2. HaHoTexHonornsi. CoBpeMEHHbIE TEXHOMNOrM4yeckne metoabl dop-
MUpPOBaHNA HAHOCTPYKTYp. lNMpoueccbl camoopraHusaumm u camoqOpMUpPOBaHUS B TEXHOSOMMK
HaHOCTPYKTYp. [Mpobnembl co3gaHus YyNOpsSAOYEHHbIX HAHOCTPYKTYPUPOBAHHbLIX MaTepuanos
Ha G6onblon nnowaaun. Pasgen 3. 9nutakcnanbHoe HapawmBaHne maTtepmanoB. OcobeHHoCTH
Nnosly4eHnsa TOHKUX 3nuTakCuasnbHbIX COeB C 3adaHHOW Heo4HOPOAHOCTbH pacnpeneneHus
npumecen. CTpyKTYpbl CO CKPbITbIMU CloaMU. onyyeHne CTpYKTyp C OUINEKTPUYECKUMU U NO-
NNKPUCTaNIMYECKMMN CIriIosiMK, NOoNyYeHne reTepoCcTpPyKTyp Ans fla3epoB 1 ceeTtoanonos. Pas-
aen 4. TexHonorus n obopygoBaHue NS co3gaHus p-n nepexodoB. MeToabl NonyyYeHus p-n
nepexoaoBs, reTeponepexoios 1 nepexogoB MeTannnonynpoBogHuK. Auddy3noHHble MeToab!
nernposaHus. loHHoe nernposaHue (MmnnadHtaums). O6opyaoBaHue Ans NpoueccoB UOHHON
uMmnnaHtaumn. Pasgen 5. Jlutorpaduyeckme npouecchl. NMpoekumoHHas nutorpadus, anek-
TPOHHO-Ny4YeBasa nuTtorpadus n peHtreHonutorpadus. CoBpeMeHHasa nutorpadus ¢ HaHOMeET-
poBbiM paspeweHnem: DUV- n EUV-nutorpacuun. Pasgen 6. NoHHOe pacnbineHve matepua-
noB. OCoBeHHOCTM pacnblfieHNsT METanNMoB U AN3NEKTPUKOB. NprUMeHeHne NOHHO-MNa3MeHHbIX
pacnbiIMTENbHbIX CUCTEM AN HaHeceHust W TpaBneHusa wmartepuanoB. Pusmko-
TEXHONOrM4Yeckne OCHOBbI MPOLECCOB OCaXXAEHUS MIEHOK 1 TPaBMEHUS MaTepmarnos.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3aveT

Koabl hopmMupyembix (chopMupoBaHHbIX) KOMMETEHLUN:
OK-4, INK-6

B3.B.[1B.7.1 Pagnodunanyecknm npakTmkym

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenb ocBoeHunsa gucumnnuHbl 3aknioyaeTcs B OpMUPOBaAHUM MUHUMYMa (PU3NYECKUX, CUCTE-
MO-TEOPETUYECKNX N (PAKTUYECKNX 3HAHUIN, KOTOpble OOMKHbI 06ecneynTb BO3MOXHOCTb MOHK-
MaTb M aHanM3npoBaTb MPOLIECCHI, MPOUCXOAsLIMNE B PaOUNOSNEKTPOHHLIX Lienax pasfnnuyHoro
Ha3Ha4YeHus1, yMeHue OLueHNBaTh BIANAHNE HA HUX KOHCTPYKUUN U TEXHOMNOMNN.

B pesynbTtaTte ocBoeHUS ANCUMNANHBLI OBYYaOLLNNCA OOSMKEH:

3HaTb TeopeTnyeckme OCHOBbI OM3MKK KorebaHnin 1 BOSH, NMPUHUUNLI BO3BYXOEeHUS 1 pacnpo-
CTPaHEHUs ANEKTPOMarHUTHbIX BOMH, MeToabl 06paboTkn CUrHanoB, OCHOBHbIE NMPUHLMMLI, 3a-
KOHbI MOCTPOEHNSA N (PYHKLMOHUPOBAHNSA 3NEKTPOHHbLIX CUCTEM;

YMETb NOfb30BaTbCsl OCHOBHbLIMW MeTo4aMu OnucaHus konebaTenbHbIX U BOIHOBLIX Npouec-
COB B CMCTEMax pasfiMyHOW (PU3NYeCcKon Npupoabl, MeToAaMu pacyeTa pagnoTeXHUYECKUX U
3MIEKTPOHHbIX CUCTEM, MOMb30BaTbCA OCHOBHbLIMU MOHATUSIMW, 3aKOHaAMU U MoLenaMu paguo-
dU3KKN;
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BNnageTb 9KCNepuMeHTanbHbIMWU MeTo4aMn UCCcreaoBaHus KonebaTenbHO-BOSTHOBLIX CUCTEM,
MeTogamu obpaboTkM M aHanu3a SKCnepuMeHTanbHOW N TeopeTU4ecKon pagmodusnyeckomn
MHopMaLuK.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

AuncumnnmHa OTHOCUTCS K K BapuaTMBHOW YacTh NPOdeCCUOHAanNbHOro LnKna QUCLUMUNIH,
pasgen «BapuatmBHas 4acTb. [OucumnnumHbl no BblGopy».  [Ona ycnewHoro OCBOEHUSA
ANCUNNNNHBI HEOBXOAMMO 3HaHME MaTeMaTUKN U POUSKKMN.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

OucumnnuHa coctouT M3 wectn pasgenos Pasgen 1. CTaumMoHapHble napameTpbl U
XapakTePUCTUKN NNHENHbIX uenen. MeTtoabl pacyéTta nMHenHbIx uenen. Pasgen 2. NepexogHble
XapakTeEPUCTUKN TNUHENHbIX uenen. Pasgen 3. YetbipéxnontocHukn. Paspgen 4. Uenun c
pacnpegeneHHbiMn napametrpamun. Pasgen 5. HenuHenHble uenn M uenu ¢ nepemMeHHbIMU
napametpamun. Pasgen 6.0nektpuyeckne uLenu C BaKyyMHbIMW 3MEKTPOHHbIMU flamMnamMu.
Paszgen 7. JnekTpuyeckue uenu, cogepxawime TpaHaucTopbl. Pasgen 8. OcHoBbI Teopumn
obpaTHon cBa3n. Pasgen 8. 3aBUCMMOCTbL NapaMeTpoB TPaH3UCTOPOB OT vacToTbl. Pasgen 9.
eHepaTopbl rapmoHmn4yeckux curHanoB. Pasgen 10. PenakcaunmoHHbIE reHepaTopbl.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (chopmMUpoBaHHbIX) KOMMETEHUUN:
OK-10, OK-12, IMK-3, IMK-4, IMK-5

B3.B.[1B.7.2 CneunpakTuKym

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:
Llenblo ocBoeHMsa ancumnninHbl aBnsieTca oopMmmpoBaHne npeacTaBreHns 0 MeTogax Moaenu-
poBaHus, noctpoeHuss n obydyeHns MIHC, nokasaTb npeumyLiectBa HEMPOKOMMNbLIOTEPOB Mpu
peleHun nNoxo oopmanmsyemMblX U 3BPUCTUYECKNX 3a4ad, BbIsIBUTb aHanormio yHKLNOoHarb-
HbIX Bo3moxxHocTen MHC n yenoBeveckoro mosra.
B pesynbTtaTte ocBoeHUS ANCUMNANHBI OBYYaOLLNNCA OOSMKEH:

3Hamb: MeToabl MmogenupoBaHus n obyyeHus MHC, ocHOBHble KaTeropum pellaemblix 3a-
Aad, a Takke BO3MOXHOCTU COBPEMEHHbIX HEMPOMAKETOB MPU NOCTPOEHUN HEMPOHHLIX CETEN;

yMemsb: NPOU3BOAUTb ONTUMAanbHbIM BblIOOP HEMpOCETEBLIX NapagurM Onsi peweHus no-
CTaBMNeHHbIX 3a4av;

errademep: HaBblkaMu NpoekTupoBaHna cTpyktyp MHC npu pelieHun 3agad annpokcuma-
LN, NPOrHO3NPOBaHNS U pacrno3HaBaHus 06pa3oB.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

AucumnnmHa oTHOCUTCA K BapyaTMBHOM YacTu 6asosoro umkna (b3). [1ns ocBoeHnsa gaHHoOM
ANCUNNNVHBLI TPeOYHTCA 3HAHUS, YMEHUSA U KOMMETEHUUN, opMUpyeMbIE B paMKax KypCcoOB
MaTtemaTuUKn, MHPOPMATUKN N SNIEKTPOHHOW TEXHUKN.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHON ANCLMNIIUHDI

HdvcumnnuHa coctouT n3 cemu pasgenos. Pasgen 1. BeBegeHue. dnekrtpuyeckmne Mogenm Hen-
poHoB. Pasgen 2. MatemaTtuyeckme moaenu HempoHoB. Pasgen 3. ApxuTtektypa un obydeHne
NHC. Pasgen 4. MHorocnonHsle MHC npamoro pacnpocTtpaHeHus. Pasgen 5. PekyppeHTHble
NHC. Pasgen 6. NHC ¢ camoopraHunsaumen. Pasgen 7. Metoabl peanusaumm HEMpOKOMIMbIOTE-
poB.
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CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (chopmMUpoBaHHbIX) KOMMETEHUUN:
OK-8, OK-14, IK-1, IMK-5

I'Ipvmox(el-me 4. AHHOTauuun nporpaMmm npon3BoACTBeHHbIX NPAKTUK

AHHOTaUuMsA nporpaMmmMbl NPON3BOACTBEHHOMU (TEXHONOMMYECKOMN) NPaKTUKKU

1. Lenu nponsBoacTBeHHOMU (TEXHONOrMYECKOWN) NPaKTUKN

LlensiMm npon3BoaCTBEHHON (TEXHOMOMYECKO) NPAKTUKN ABNSIOTCA  3aKpenneHue u yr-
nybneHve TeopeTMYecKon MOAroToBKM oby4vatoLLlerocsi, npuobpeTeHne UM NpakTUYecKMX HaBbl-
KOB M KOMMETEHUMIA, @ TAaKXKe OMnblTa CaMOCTOSATENbHONM NpodeccuoHanbHoON AeaTeNbHOCTY.

2. 3apauv NnpousBOACTBEHHOW (TEXHONOrMYEeCKOM) NPaKTUKN

3apgayamy NPON3BOACTBEHHOM (TEXHOMOMYECKO) MPAKTUKN ABMAKOTCS U3YYeHe:

—  TEexHOmorM4yeckor noaroToBKM NPOM3BOACTBA MaTtepuanoB U U3AENUA SNEKTPOHHON Tex-
HUKU;

— MeTporiormyeckoro obecnevyeHns NpousBoACcTBa MaTepuanoB U U3Aenuii 3NEeKTPOHHOM
TEXHUKW;

— - KOHTpONSA coGnoaeHUs 3Konormdeckor 6e3onacHocTy;

—  M3MEepUTENbHOro, ANarHOCTUYECKOrO, TEXHONOrMYeckoro o6opyaoBaHnst 1 NPoOrpaMMHbIX
CpeacTB, UCMONb3yeMbIX ANs PELeHUsT pasfMyHbIX HayYHO-TEXHUYECKMX, TEXHOMOIMYECKUX U
NPOM3BOACTBEHHbIX 3a7a4 B 06MacTy 9MNEKTPOHUKN U HAHOINEKTPOHUKY;

—  OTAEenbHbIX NakeToB NPOrpaMM MPOEKTUPOBaHUA TEXHOOrMYeckux npoLeccos, npubo-
POB 1 CUCTEM;

— MEeTO[OB aHanm3a TEXHWYECKOro YPOBHSI OOBLEKTOB TEXHMKWN M TEXHONOMMM ANS onpeae-
NEeHNsI UX COOTBETCTBUSI TEXHUYECKUM YCIOBUSIM 1 CTaHZapTaMm.

3. Bpemsi npoBeaeHUsA Npon3BoACTBEHHOM (TEXHOTOrMYECKOMN) NPaKTUKN
Cpokn npoBedeHUs NpakTUKWA: NpakTuka NpoBOAUTCS B YETBEPTOM CEMeECTpe nocne
BTOPOro Kypca B Mofie-aBrycte mMecsiLe npoaosPKUTENbHOCTb NpakTukm 2 Hegenn (108 vacos/3
3eT).

4. ®opma npoBeaeHUs1 NPOU3BOACTBEHHOW (TEXHOSTOrMYECKOW) NPAaKTUKKU - 3as8odcKasi
5. CoaepxaHue Npon3BoACTBEHHOMU (TEXHOOrMYECKON) NPaKTUKN

Haquo-mccne,qosaTeanKme N Hay4HO-NMPOU3BOOCTBEHHbIE TEXHOJNIOINMK, UCMOJIb3yEMbIE Ha
I'IpOI/I3BO}J,CTBeHHOI71 NpaKTukKke: TeEXHOJI0Inn I'IOBGpXHOCTHOI?I o6pa60T|<|/| KPUCTansoB: LLIJ'II/ICbOB-
Ka; NoJInpoBKa,; YNCTKa NMNacTtnH nocre MeXaHN4YeCcKomn O6p860TKI/I; KOHTPOJ1b YNCTOTbI NOBEpPX-
HOCTU MNacCTUH; XMMWYEeCKoe TpaBJieHune, Mna3sMoxXxmmMmnyeckoe TpaBJiEHUE, CKpaﬁ6|/|pOBaHVle;
TEXHONOINMM nernpoBaHuna nostyrnpoBOAHUKOBbIX CTPYKTYP: ,EI,I/IC*)C*)y3I/IOHHbIe npouecchbl; MeToibl
KOHTPOJIA napamMeTpoB NMPUMECHbIX CNnoeB; MeTOoAbl NOJlydeHUA annTakCualnbHbIX CIOEB; rete-
PO3MUTAaKCUA KpEMHNUA Ha OANINEKTPUHECKUX NMOOJIOXKKAX; WMOHHOE nernposaHune; oTxXmr NOHHO-
NNIErTMpoOBaHHbLIX CTPYKTYP; TEXHOJIOTMM MEeTOoAdbl MNMOoJlydYeHnA MeTaryimd4ecknx MnrieHoK; MeToObl
KOHTpOJ1IA NnapamMmeTpoB " UCNbITaHUN N3Oennn SJ'IeKTpOHHOIZ TEXHUKN;METOANKa an60pHo-
TEXHOJTIOMNMYECKOro npoeKTnpoBaHns n3genuun 3ﬂeKTp0HHOI71 TEXHUKN.
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NPaKTUKK % g S
250
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228
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1 Opranunsaumon- |lMonyyvyeHne NponyckoB, MHCTPYKTaXKU MO TexHuke GesonacHo- 9

Hble Meponpus- |CTU 1 Aap., NoryYyeHne cneuoaexabl
2 3HaKoMCTBO C O630pHada nekuns nNo TemaTvke NpeanpusaTUa C pacCMOTPEHN-

npeanpunaTnem eM TexXHOoJormm npon3eoacTtea OCHOBHbIX TUMNOB n3genun CBY 9
3]'IeKTpOHHOIZ TEXHUKW. 3KCKprI/1I/1 no uexam v otgenam

3 O3sHakomneHue ¢ |YyacTok noBepxXHOCTHON 06paboTku NonynpoBOAHUKOBLIX Ma-
TEXHOMNOrMYeCckn- |Tepunarnos:

MU npoueccamu 1| Y4acToK NonyyvyeHns ONaneKTpu4ecknx NreHoK Ha KpeMHUK:
obopynoBaHuem |Ydactok ootonutorpacumm:

Na6opaTtopun nerMpoBaHne NosynpoOBOAHMKOBbLIX NOASIOXKEK:
JTabopaTopusa NpnbOpPHO-TEXHONOMMYECKOrO NPOEKTUPOBAHUS 81
Y4yacTok MOHTaxa u cbopkun KpUCTanmnos:

NabopaTtopusi KOHTPONSA NapamMeTpoB U UCMbITAHUS U34Eenun
3ANEKTPOHHOWN TEXHUKMN:

O6paboTtka M aHanua3 nosly4eHHON MHdopmaLuK, noaro-
TOBKa OTYeTa N0 NPaKTUKe.

4 3aknountenbHbli [ObpaboTka M aHanu3 nonyyYyeHHoM UHopMauuun, nogro-
aTan TOBKa OTYeTa No NpakTuKe. 9
3awuTta oTyeTa nNo npakTnke

6. ®opMbl NPOMEXYTOYHOU aTTecTauum (No utoram NMPoOU3BOACTBEHHOW (TexXHonoru-
YeCKOM) MpaKkTUKW) — 3aluTa oTyeTa

7. Koabl chopMmupyemMbIX KOMNeTeHL NN

B pesynbTaTe NpPOXOXAEHWA OaHHOW MPOWU3BOACTBEHHOW (TEXHOMOrMYeckom) NpaKTUKK
obyyaroLmiica OOMKeH NprMobpecTu cneayrowme obLeKynbTypHblE U NPodecchoHanbHbIe KOM-
neTeHUUu:

obwekynbmypHsbie komrnemeHyuu (OK): OK-3, OK-4, OK-5, OK-6, OK-10, OK-16, OK-18, OK-19;
rnpogpeccuoHarnbHbiMu komnemeHyusamu: NMK-1, MK-3, MNMK-4, MNK-6.

AHHOTaLMA nporpaMmmbl
NPon3BOACTBEHHOMN (MPOEKTHO-KOHCTPYKTOPCKOWN) NMPaKTUKKU

1. Llenu npousBoacTBEHHOW NPaKTUKN

Llensimm npon3BoacTBEHHON (MPOEKTHO-KOHCTPYKTOPCKOM) NMpaKTUKK ABNAKOTCA  3a-
KpenneHue u yrnybrneHne TeOPeTUYECKON NOAroTOBKM 00Yy4YatoLLerocsi, NpuobpeTeHe M npak-
TUYECKMX HABbIKOB M KOMMETEHLUIA, a Takke OnblTa CaMOCTOSITENBLHOM NPOGECCUOHANbHOW Aes-
TENbHOCTU.
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2. 3apauv npou3BoACTBEHHOMN (MPOEKTHO-KOHCTPYKTOPCKOMW) MPaKTUKK

3agavamm Npom3BOLACTBEHHON NPOEKTHO-KOHCTPYKTOPCKOM MPaKTUKK SBASIIOTCA U3yYeHue:
— CUCTEeM aBTOMATM3NPOBAHHOIO NPOEKTUPOBAHUS MHTErpanbHbIX CXEM;
— CXEMOTEXHUYECKOrO MPOEKTUPOBAHUS aHanoroBbiXx M UUGPO-aHaNoroBbiX WMHTErpanbHbIX
cxeM ¢ npumeHeHnem CArlP;
— TOMOJSIOMMYECKOro NPOEKTUPOBAHMS aHaNoroBbiX U LMGPO-aHaNoroBbIX MHTErpasbHbIX CXEM C
npumeHeHnem CATIP;
— 0GOpPMIIEHNS KOHCTPYKTOPCKOM JOKYMEHTaLMMN.

3. Bpems npoBeaeHUsa Nnpon3BoACTBEHHOM (MPOEKTHO-KOHCTPYKTOPCKOWN) NPaKTUKK
Cpokun npoBefeHust NpakTUKK: nNpakTuka (MPOEKTHO-KOHCTPYKTOPCKOM) MNpoBOAUTCH B
4YeTBEPTOM CeMecCTpe Mocre BTOPOro Kypca B Uiore-aBrycte Mecsue. npoaoShPKUTESNbHOCTb
npakTukn 2 Hegenu (108 yacos/3 3eT).

4. ®opma npoBeaeHUA NMPOU3BOACTBEHHOM (MPOEKTHO-KOHCTPYKTOPCKOMW) NPaKTUKN -
nabopamopHo-3aeo0cKasi

5. CopepxaHue Npon3BoACTBEHHOMN (MPOEKTHO-KOHCTPYKTOPCKOMN) MPaKTUKK

MoHaTng, n3yyaemole npwm NPOXOXOeHUn NpON3BOACTBEHHOW (MpoekTHo-
KOHCTPYKTOPCKOM) MPaKTUKW: OKBMBANEHTHble anekTpuyeckne cxembl MOIl-TpaH3aucTopa.
SPICE-mogenn MOI1-TpaH3ncTopoB. BnusHue kopoTkokaHanbHbiX addektoB Ha BAX MOTI-
TpaHaucTopa. Anekrtpuieckme napameTpbl KMOIl-nHBepTOpa. dnekrpnyeckme napameTpsbl fo-
rmdyeckux BeHTunen WN-HE, UIN-HE. Tononorma KMOIT-unBepTopa. Tonosnorust fiorm4yeckoro
BeHTUNs 4/-HE B KMOT-TtexHonornn. Tononorua D-tpurrepa B KMOTI-TexHonornmm. 9nekrpu-
Yyeckme napameTpbl TokoBoro 3epkana B KMOTI-texHonornun. QudpdepeHumanbHbi yCUnmTens
B KMOT1-TexHonornn. CornacoBaHMe napaMeTpoB 35IEMEHTOB B aHANOroBbix 6nokax. Tonoso-
s ¢ odWmM LueHTpoM. PUKTUBHBbIE AnieMeHTbl (dummy) npy NPOEKTUPOBaHUN TOMONOMMK aHa-
noroeblx NC. Bepudukaumsi TONONOrM4eckom M anekTpuyeckon cxem. PaspaboTka npasun
DRC. CxemoTexHu4eckoe 1 Tononornyeckoe npoektuposaHue B CAIP.

2
= >
xTQ
§5 7
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- 23 o
Ne Paspensl Buabl nponsBoacTBeHHON PaboThI g
nI|:| (aTanbl) Ha NnpakTuke 5 9 S
NPaKTUKK % g 3
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O x O
3 s
[~ -
288
S
m Q
1 Opranunzaumon- |lMonyyeHne nponyckoB, 0630pHas nekuma no TemaTuke
Hble Meponpus- |NpeanpuaTus, 3KCKypcusi No oTaenam
TUS N 3HAKOMCTBO 4
C NpeanpuaTMem
2 BBogHbI nekumn- [Jlekumm no ocHoBaM CXEMOTEXHMYECKOTro U TOMOMNOrMYecKoro
OHHbIN KypC NPOEKTUPOBaAHMSA aHanoroBbiXx M LUMGPO-aHaNoroBbliX WHTe- 16
rpanbHbIx cxem B CAlP
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3 3Tan cxemoTex-
HUYECKOro Npoek-

CxeMoTexHU4Yeckoe MoaenmpoBaHme 6rokoB LMPOBLIX 1
aHanoroBbIX MHTerpasnbHbIX cxem. ONTUMK3aLusi napameT-

TUPOBaHUSA poB LUNdpoBOM 1 aHanoroeon s4yenkn. MogenvposaHne MoH- 32
Te-Kapno.
4 OTtan Tononoru- | Tononornyeckoe NpoekTupoBaHne 6rokoB LMPOBLIX U aHa-
YeCKOro NPOEKTU- [NOroBbIX MHTerpanbHbIx cxeM. Bepudumkauma DRC n LVS.
poBaHUA N BepU- |IKCTpaKUmMsA napasmTHLIX NapaMeTpoB. 32
dukaumm npoekTa
5 OdbopmneHue CxemMoTexHn4yeckoe moaenmpoBaHue 6r1oKkoB LMdPOBLIX U
pes3ynbTaToB aHanoroBbIX UHTErparbHbIX CXeM C y4eTOM NapasuTHbIX Na-
pameTpoB. OopmneHne pesynbTaToB CXEMOTEXHUYECKOrO o4

mMoaenupoBaHus. OopmMeHne KOHCTPYKTOPCKOM JOKYMEH-
Taumn. OdopmreHne oTyeTa No NPON3BOACTBEHHOW NpPaKTU-
Ke.

6. DopMbl NPOMEXYTOYHOMN aTTecTaumm (no utoram nNpPom3BOACTBEHHOWU (MPOEKTHO-

KOHCTPYKTOPCKOM) NPaKTUKKU) — 3aLiMTa OT4yeTa

7. Koabl chopMupyeMbIX KOMMEeTeHLUN

B pesynbTate NpoXoXaeHUs OaHHOW MPOU3BOACTBEHHOM (MPOEKTHO-KOHCTPYKTOPCKOW)
npakTUKN obyvatoLmincs JOSKeH npuobpecTu crnegytowme ob6LLekynbTypHble M npodeccuo-

HallbHble KOMNEeTEHUNN:

obwekynbmypHsbie komnemeHyuu: OK-3, OK-6, OK-8, OK-10, OK-11, OK-12, OK-14, OK-15;

npogpeccuoHarnbHble komnemeryuu: NMK-1, MK-2, MNK-5, MNMK-6, MK-12;
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MpunoxeHue 5. MaTpuua cooTBETCTBUA KOMNEeTEHUUN, cocTaBHbIX Yacten OOl 1 oueHO4YHbIX cpeacTB

Luniatel, B.1 TyMHUTaPHBI, COUMANBHBIA B.2 MaTtemaTtuueckuii u eCTeCTBEHHOHAYYHbIN LMK
OVCUMNIIUHBI 1 3KOHOMMWYECKUIA LIUKI ) y 4
B.1.1 B.1.2 B.2.1 B.2.2
BasoBas BapuaTtuBHas BasoBas BapuaTtnsHas
yacTb yacTb yacTb yacTb
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O6uleKyNbTypHble KOMMEeTEHLUN
OK-1 CMoCOBHOCTb K FPaMOTHOWM NMUCbMEHHOMW U YCTHON KOMMYHW- I P I + 4 . . .
KaLuM Ha PYCCKOM Si3blKe
CMoCcOBHOCTL BbICTPauBaTb U peanv3oBbiBaTb MepcrnekTuB-
OK-2 Hble JIHUM WHTEMNMEKTYanbHoro, KynbTypHOro, HpascTBeH- | | | + 4] + 4
HOro, hM3n4ecKoro 1 NPodeccUoHanLHoOro caMmopasBuTUst U
COBEpLIEHCTBOBAHUS
OK-3 CI'IOCOGHOCTI:KI:IOCTaHOBKe uenu u BbiGopy nyten eé goc- | | | . o 41+ 4] .
TUXXKEHWS,, HACTONYMBOCTb B JOCTUXXEHUW LIENM
CnocoBHOCTb KPUTUYECKU NEPEOCMBbICIIMBATL HAKOMIEHHbIV
OK-4 OMbIT, U3MEHATbL NP HEOBXOAMMOCTM MPOoduIb CBOEN Npo- +
(eccroHanbHo AesTernbHOCTH
OK-5 CnocobHoCTb cnefoBaTh 3TUHMECKUM v npasoBbiM HopMam; | | ] ] | o 4 ol .
TONEPAHTHOCTb; CNOCOBHOCTbL K coluanbHON agantauum
OK-6 CnocobHocTb paboTaTb CamMOCTOSITENBHO U B KOMJEKTUBE, |+
CMoCcOBHOCTLIO K KyNbType coumnanbHbiX OTHOLLEHUIA
OK-7 CnocobHocTb cnenoBaTe couManbHO-3HAYMMbIM - Mpea- ol .
CTaBMeHNsIM 0 300pOBOM 06pase Xu3Hu
CnocobHoCTb k oBnageHuio 6a3oBbiMK 3HAHUSIMU B 06nacTu
OK-8 MaTeMaTVKM M EeCTECTBEHHbIX HayK, UX WCMOMb30BaHWIO B Sl R S N + + |+ o+ + + +
npodeccroHanbHo AeaTenbHOCTH
CnocobHoCTb k oBnageHuio 6a3oBbiMK 3HAHUSIMU B 06nacTu
OK-9 r'YMaHUTapHbIX U 3KOHOMUYECKUX HAYK, UX UCMOMb30BaHUIO | + | + | + | + | +| + [ + [ + | + | +| + [ +| + | +| + +
Npu peLleHnn coumarnbHbIX M MPodecCUMoHanbHbIX 3agady
CnocobHOCTb camocTosiTeNnbHO MpuobpetaTtb HoBble 3Ha-
OK-10 HWSA, UCMOMNb3ys COBpPEMeHHble obpasoBaTenbHble U UH- +| + | +| + + |+ |+ |+ + + + |+ + + + |+ |+ +
(POpMaLMOHHbIE TEXHOMOTUM




105

Lmknbl,
ONCLMNINHBI

B.1 lN'ymaHuTapHbIi, counanbHbIi
1N 9KOHOMMWYECKUI LINKIT

B.2 MaTtemaTtuueckuii 1 eCTeCTBEHHOHAYYHbIN LMK

B.1.1 B.1.2
basoBas BapnatusHas
YyacTtb YyacTb

b.2.1 b.2.2

bBasoBas BapuatusHas

4YacTb 4YacTb

5.1.6.1 Victopusa

5.1.B.0[0.5 Pycckuii A3bIKk 1 KynbTypa peun
5.1.B.[0B.1.2 OcHOBbI pe4eBoro BO3aenNCTBUS

5.1.B.0B.1.1 KynbTypa obweHus

5.1.5.2 dunocodusa
5.1.5.3 OkoHOMMKa

5.1.5.4 IHOCTpaHHbIN A3bIK
5.1.B.0[.1 NMonuTtonorus
5.1.B.0[.2 MNpaBoBeaeHue
5.1.B.0[1.3 Ncuxonorus
5.1.B.0[0.4 Neparorvka

5.1.B.0B.2.1 PbIHOK LieHHbIX Bymar
5.1.B.[0B.2.2 OcHOBbI MapKeTUHra
5.1.B.0B.3.1 KynbTyponorus
5.1.B.0B.3.2 Counonorus
5.2.5.1.1 MexaHuka

5.2.5.1.2 MonekynspHasa gusmka

5.2.5.1.3 OnekTpnyecTBO M MarHeTM3m

5.2.6.1.4 KonebaHunsa n BOmHbI, onTuka

5.2.5.3.1 AnNropntmbl 1 13bIKM MPOrpamMmmMupo-
BaHWs

5.2.B.0[1.2 Teopus yHKLMIN KOMNIEKCHOIO
5.2.B.0[.3 O6wmin dmandeckuii npakTmkym1
5.2.B.0[0.4 AToMmHas v sigepHas dusnka 2

5.2.5.2.5 Teopusi BeposiTHOCTEN 1 maTemMa-
nepemMeHHoro

5.2.5.2.4 AnddepeHunanbHbie ypaBHEHUS
[TMYeckas ctaTucTuka

5.2.5.1.5 ATomHas n agepHas dusnka 1
5.2.6.2.1 MaTemaTnyeckuin aHanma
b5.2.5.2.2 AHanutn4eckasa reomeTpusi
b5.2.5.2.3 JluHenHas anrebpa
5.2.B.0[.1 UudopmaTuka 1
5.2.B.00B.1.1 AcTpocusuka
5.2.B.[1B.1.2 Qkonorus

5.2.B.[1B.2.1 O6wunin hrusnyecknn npaktu-

Kym2

1 cneKTpanbHbI aHa-

5.2.B.[1B.2.2 ATOMHbI

nn3

OK-11

CnocobHocTb cobupatb, 0606Wware 1 MHTepnpeTnpoBaTb C
MCMOMb30BaHNEM COBPEMEHHbIX MH(OPMAaLMOHHBIX TEXHO-
norvin - MHdopmauuo, Heobxoaumyo Ans POPMUPOBAHUSA
CYXOEHUI MO COOTBETCTBYIOLLMM CreuuarnbHbiM, Hay4YHbIM,
couuasnbHbIM U 3TUYECKUM nNpobriemam

+

+
+
+
+
+
+
+
+
+

+
+

OK-12

CnocobHOCTb K MpaBUIIbHOMY WUCMONb30BaHWMIO ObLLeHayy-
HOW 1 cneymanbHOW TEPMUHONOMUK

OK-13

CnocobHocTb K OBnageHuto WHOCTPaHHbLIM A3bIKOM B obbe-
Me, JOCTaTO4YHOM AnA YTeHUa U NOHUMaHuA opmrMHaanoﬁ
nnTepartypbl No cneynanbHOCTU

OK-14

CnocobHocTb k OBnageHuto 6a3oBbIMM 3HaAHUAMU B obrnacTu
MHGOPMATVKM U MH(OPMALMOHHBIX TEeXHOMOruii, npo-
rpaMMHbIMU CPeACTBaMU U HaBblkamy paboTbl B KOMMblO-
TEepHbIX CETHAX, UCMONb30BaHU Ga3 [aHHbIX U PEecypcoB
NHTepHeT

OK-15

CnocobHocTb nony4ymTb OpraHM3aunoHHO-ynpaBneH4Yeckue
HaBbIKN

OK-16

CnocobHOCTb OBnafeHUss OCHOBHbLIMW MeToAaMu 3aluTbl
NPOM3BOACTBEHHOrO MepcoHarna W HaceneHus OT BO3MOX-
HbIX MOCMNEACTBUIA aBapui, KatacTtpod, CTUxuiiHbix 6encT-
BUN

OK-17

CnocobHOCTb MPYMEHUTb CPeAcTBa CaMOCTOSTENBHOrO,
METOAMYECKU MPaBUIIbHOTO UCMOSb30BaHUS METOAO0B (hu-
3M4ECKOro BOCMUTAHUS W YKPENNeHUs 300pOBbs, TOTOB-
HOCTb K JOCTWXXEHUIO [OIKHOTO YPOBHS (OM3NYECKOWN Noaro-
TOBINIEHHOCTM ANsi o6ecrneyeHus: NMoHOLEHHOW couuarbHOM
1 NpocheccroHansHoM AesTENbHOCTH

OK-18

CnocobHOCTb MCnonbL3oBaTh HOpMaTuMBHbIE NpaBOBble O0-
KYyMEHTbI B CBOEN OedATernbHOCTH
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Linkribt, B.1 N'ymaHuTapHbIf, coumanbHbIN 52 M . .
AVCLIMMNMHB! 1 SKOHOMUMECKVI LIMKT . aTemMaTU4YeCKUil 1 eCTECTBEHHOHAYYHbBIN LUK
B.1.1 B.1.2 B.2.1 B.2.2
BasoBas BapuaTtuBHas BasoBas BapuaTtusHas
yacTb yacTb yacTb yacTb
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OK-19

CnocoBHOCTb MOHMMAaTb CYLLHOCTb U 3HaYeHue UHgopma-
UMM B pasBUTUM  COBpPEMEHHOro o6LLecTBa, CO3HaBaTb
OMacHOCTW U yrpo3sbl, BO3HMKaOLWME B 3TOM MpoLecce, Co-
6nogatb OCHOBHble TpeboBaHWs WMHOpPMaLMOHHOW Ge30-
NacHOCTW, B TOM YKCIe 3alUThl rocy4apCTBEHHOMW TalHbl

+
+

MpodeccuoHanbHble KOMNETEHLUN

MK-1

CnocobHOoCTb Mcnonb3oBaTh 6a3oBble TeopeTuyeckue 3Ha-
HWsi (B TOM uucne MO AucUMNNMHaM npodwunusauum) Ans
peLleHusi npopeccroHanbHbIX 3agay

MnK-2

CnocobHOCTb MpUMEHSATL Ha npakTuke 6a3oBble npodec-
CUOHarnbHble 3HaHUs

MnK-3

CnocobHOCTb MOHMMATL MPUHLMMBLI PaboTbl M MeToAbl 3KC-
nnyatauMm COBPEMEHHOW PaAMO3MeKTPOHHOW M onTu4e-
CKOI annapartypbl 1 obopyaoBaHus

MK-4

CnocoBHOCTb MCMonb30BaTb OCHOBHbIE METOAbI paanodu-
3U4ECKUX M3MEepeHuit

MnK-5

CnocobHOCTb K BnafeHuo KOMMbIOTEPOM Ha YPOBHE OfMbIT-
HOro nomnb3oBarens, MPUMEHEHWI0 MH(POPMALMOHHBLIX Tex-
Homorui Ans pelleHuss 3agad B obnacTu paguoTeXHUKW,
PagnoaneKkTPoOHUKN U paguoduankn (B COOTBETCTBUU C
npodwunmsaunen)

MNK-6

CnocobHoCcTb K NpodecCcMoHanbHOMYy pasBUTUIO M Camo-
pa3BuTMiO B 061aCTW paanodmsnkm 1 3NEKTPOHUKK

nK-7

CnocobHOCTb K OBNageHnto MeTogamu 3alliuTbl UHTENseK-
Tyaan0|7| COBCTBEHHOCTU

MnK-8

CnocoBHOCTb BHEAPSATb rOTOBbIE HAayYHble pa3paboTku
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Lmknbl,
AVCUMNIINHBI

MHpaekc,

KoMneTeHuun

O6LeKyNbTypPHble KOMMNEeTeHLUn
OK-1 - crnocobHOCTbIO K FPaMOTHON MUCb-

MEHHON 1 YCTHOM KOMMYHUKaUUN Ha pyc-

CKOM A3blKe

OK-2 - cnoco6HocTbi0 BbICTpavBaTb U pea-

NN30BbIBaTb NEPCNEeKTUBHbIE NTUHUU UHTEN-

NEeKTyanbHOro, KyrnbTYpHOro, HpaBCTBEHHO-

PUBMYECKOTO W MPOPECCUOHANBHOTO

CcaMopa3BUTUA N COBEPLLUEHCTBOBaHUA

ro,

OK-3 - cnocoBHOCTbI0 K MOCTaHOBKE Lenu u

HacTon4un-

BbIOOpY nyTen eé [OoCTUXEHUs,

BOCTb B JOCTWMXEHUN Lenn

OK-4 - CnocobHOCTblO KpUTUYECKM nepeoc-

MbICNMBATb HaKONMEHHbIN OnbIT,

NU3MEHATb

npu HeobxogMMocTM nNpodunb CBOEeW Mpo-

eccroHanbHo AesTenbHOCTH

OK-5 - Cnoco6HOCTbI0 criegoBaTh 3TUHECKUM

1 NpaBoOBbIM HOpMaM; TONEpPaHTHOCTb,; CMo-

CcoBHOCTb K coumanbHon agantaumm

OK-6 - CnocobHocTblo paboTaTb camocTos-

CMOCOBHOCTBIO K|

TenbHO W B KONNeKkTtuee,

KynbType counanbHbIX OTHOLLIEHUN

OK-7 - CnocobHocTblo crnegoBaTb CoOUU-

(o]

npegcraBneHuam

300pOBOM 06pase Xn3Hu

aribHO-3Ha4YNMbIM

OK-8 - Cnoco6HocTblo k oBnageHuto 6a3zo-

BbIMM 3HaHMsSIMM B obnactu matemaTuku u

MUX WUCNONb30OBAaHMIO B

NpogeccroHanbHON AeaTenbHOCTH

€CTeCTBEHHbIX Hayk,
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Lmknbl,
AVCUMNIINHBI

MHpaekc,

KoMneTeHunn

OK-9 - Cnoco6HocTblo k oBnageHuto 6a3zo-

BbIMW 3HaHUSIMU B obnactu ryMaHUTapHbIX U
OKOHOMMYECKUX HayK, UX UCMONb30BaHUIO NMpn

pelieHnn counanbHbIX 1 I'IpOd)eCCVIOHaJ'IbeIX

3agad

CnocoBGHOCTbI0O  CaMOCTOATENBHO

OK-10

ncnonbaysa

HOBblE  3HaHMS,
coBpeMeHHble obpasoBaTesnibHble U MHGOP-

MaLMOHHbIE TeXHOOrnmm

npuobpertaTtb

OK-11 - Cnoco6HocTblo cobupatb, 060bLwaTth

UHTEpNpeTupoBatb C UCMONb30BaHNEM
COBpPEMEHHbIX MHd)OpMaLLMOHHbIX TEXHOMNOrNM

n

nHpopmMaLmio, Heobxogumyro Anst popmMmnpo-

COOTBETCTBYHOLLNM

no
Hay4HbIM,

ITUYECKUM np06nemaM

OK-12

CyXXAaeHun

BaHuA

n

counanbHbIM

cneyuanbHbIM,

CnocobHOCTbIO K NPaBUNbHOMY)

MCMonb3oBaHWio 06LLeHay4HON U cneumanb-

HOM TepMUHONormm

OK-13 - CnocobHOCTbIO K OBNageHuio WHO-

CTpaHHbIM A3bIKOM B obbeme, 4OCTATOYHOM

Ana 4YTeHua U NOHMMaHUA OpUrnHanbHOU

nnTepaTtypbl No cneunanbHOCTU

OK-14 - CnocobHocTblo k oBnageHuto 6aso-

BbIMW 3HaHWAMK B obnactu MHd)OpMaTMKM n

MH(OPMALIMOHHBIX  TEXHOOMUIA,

nporpamm-

HbIMU CpeacTBaMun U HaBblkaMu paGOTbI B

mcnonb3oBaHuio 6a3

[aHHbIX 1 pecypcoB NHTepHeT

KOMMNbOTEPHbIX CeTAX,

OK-15 - CnocobHOCTbI0 MONy4YnTh OpraHu3a-

LIMOHHO-yNpaBneH4YeCckne HaBblkn
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Lmknbl,
AVCUMNIINHBI

MHpaekc,

KoMneTeHunn

OK-16 - CnocoGHOCTbIO OBNageHnsi OCHOB-

HbIMU MeTOo4aMu 3allinTbl MPOU3BOLACTBEHHO-

ro nepcoHana M HaceneHua OT BO3MOXHbIX

, Katactpod, CTUXUI-

nocnencTteun aBapuun

HbIX 6eCTBUN

OK-17 - Cnoco6HOCTbIO NPUMEHUTL CpeacTBa

CaMOCTOATENbHOr o,

MeToanYeckn npaBunb-

HOro UCnonb3oBaHMA MeToL0B (bManecxoro

BOCNUTaHUA U yKpenneHusa 300poBbA, roToB-
HOCTb K OOCTWMXXEHUIO OOJDKHOro ypoBHA (*)VI-

becneve-

3M4eCKou noaroToBneHHOCTU Ona o

dec-

HUA NOJTHOLLEHHOW couuanbHOM U Npo!

CUOHarnbHOU eATeNIbHOCTU

OK-18 - CnocobHOCTbIO MCMONb30BaTh HOP-

B CBOeu

MaTuBHbIE€ NPaBOBble [OOKYMEHTbI

AEeATEeNIbHOCTU

OK-19 - Cnoco6HOCTbI0 MOHMMATL CYLLHOCTb
1 3HayeHve vHdopmMauun B pasBUTUK

co-

BpeMeHHoro oblLiecTBa, CO3HaBaTb OMacHO-

CTU U Yrpo3bl, BO3HUKAKOLIME B 3TOM MPOLLEC-
ce, cobrnofatb OCHOBHble TpeGOBaHWS WH-

dopmaLmoHHo 6e3onacHoCTH, B TOM 4Yucne

3aLLNTbI rocygapCTBEHHOU TaWHbI

MpodeccnoHanbHble KOMNETEHLUU
MK-1 - CnocobHocTbI0 Mcrnonb3oBaTh 6a3o-

Bble TeopeTunyeckme 3HaHusA (B TOM 4ucne

npocgpunmsaummn) ans

peleHna I'IpOd)eCCVIOHaJ'IbeIX 3agad

no gucuumnnuHam

MK-2 - Cnoco6HOCTbIO NMPUMEHATb Ha Mpak-

Tuke Ga3oBble NpoeccMoHanbHblE 3HaHNS
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Lmknbl,
AVCUMNIINHBI

MHpaekc,

KoMneTeHunn

MK-3 - Cnoco6HOCTbI0 NOHUMATL NPUHLMMbI

paboTbl

M MeToabl 3Kcnnyatauum coBpe-

MEHHOMN pPafuO3NEKTPOHHOM U ONTU4eCcKou

annaparypbl 1 060pyfoBaHUS

MK-4 - CnocoBHocTbi0 Mcnonb3oBaTb OC-

HOBHblEe MeTo bl pa,qmod)mamqecmx n3me-

peHwui

MK-5 - CnocoGHOCTbIO K BNageHuio KOMMb-

IOTEPOM Ha YPOBHE ONbITHOrO nonb3oBaTe-

na, NpUMEHeHUo MHd)OpMaLlMOHHbIX TEeXHO-

7 6nactu pa-
pPaano3NEKTPOHVKN U paamo-

nornn Oona pelleHua 3agad B O

[NOTEXHUKM,

dun3nkn (B COOTBETCTBMM C Npodunmaam-

en)

MK-6 - CnocobHocTblo k MpodeccumoHanb-
HOMY pasBWUTMIO M CaMopa3BUTUIO B obnac-

TN PaanodU3UNKN 1 SNEKTPOHNKM

MK-7 - CnocoGHOCTbIO K OBNageHuto MeTo-

6CT-

AaMn  3alluTbl VIHTeJ'IJ'IeKTyaJ'II:HOVI Cco

BEHHOCTU

MK-8 - CnocoGHOCTbi0 BHEApsiTb rOTOBblE

HayyHble pa3paboTku
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paborta
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MpunoxeHune 6. KagpoBoe ob6ecneyeHne obpasoBaTenibHOro npouecca

MpuBne4veHo 46 npenogasaTenen
Bcero

MmeloT y4eHyto CTeneHb, y4eHoe 3BaHne __ 45 | n3 Hux
AOKTOPOB Hayk, npodeccopos 11 ;
BeOyLUMX creunanmcTos 3

97% npenogaBaTenen MMeKT YYEHYHO cTeneHb, 3BaHune; 6.5% npenogaBaTtenen npuereYeHsbl
13 BeayLmnx cneumanmncToB, YTo COOTBET-CTBYET TpeboBaHuAM cTaHaapTa.

Bce npenogaBaTenu Ha perynsipHoOi OCHOBE 3aHMMAlTCA Hay4YHO-METOAMYECKOW AesTenbHO-
CTbtO
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MpunoxeHue 7. BubnmnoteyHo-nHpopmMauMoHHoe obecnevyeHune

Hannune yyebHo 1 yuebHO-MeToaMYEeCKoN nuTepaTtypbl

YpoBeHb, CTyneHb 06pa3oBaHust, Bua obpasoBaTerbHON

O6bem coHaa y4ebHon n y4ebHo-

KonunyecTtBo ak3emn-

Jons n3gaHuin, n3aaHHbIX 3a

Ne MeTOOUYECKON NUTepaTypbl nsapoB nutepaTypbl | nocnegHue 10 net, ot obLle-
nporpammbl (OCHOBHas/4oNONHUTENbHANA), Hanpasne-
n/n Ha ogHOro oby4ato- | ro KonM4yecTBa IK3EMMMAPOB
HMe NoAroToBKW, cneumanbHOCTb, Npodeccus KonunyecTtBo KonunyecTtBo
. Lierocsi (ansa unkna MCO — 3a 5 nerT)
HauMEHOBaHWUN | 3K3eMNsipoB
1 2 3 4 5 6
Bbicwee obpasosaHue, bakanaspuam, OCHO8Hasl, Ha-
npasneHue 011800.62 Paduogpusuka, rpogpurib - Muk-
PO3MIEKMPOHUKA U r10/1yrpo80OHUKO8bIE rpubopsb!
B TOM 4Mcne no umknam UCUMNINH:
'yMaHWTapHbIN, coumarnbHbIi 1 3KOHOMUYECKUI 53 2205 44 92%
MaTtemaTnyecKkun n ecTecTBEHHOHaYYHbIN 78 3235 161 79%
IMpodeccuoHarnbHbIN 42 738 47 88%
B TOM ymcne no uMknam UCUMNINH:
basoBag 4Yactb 38 605 39 85%
BapuaTnsHasg Yactb 31 428 28 88%
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Ob6ecneyeHne obpasoBaTenibHOro npoLecca ouunanbHbIMU, NEPUOANYECKUMM,
crnpaBo4HO-6MBIMOrpadn4eckMMmn n3gaHnsamm,
Hay4YHOW NUTEpaTypon N aNeKTPOHHO-OMBNNOTEYHON CUCTEMON

KonnyectBo 04HOTOMHbIX
Ne T _ Konuyectso 3K3eMNNAPOB, rogoBbIX
UMbl 3gaHuin .
n/n HanmeHoBaHUN “ (UNN) MHOTOTOMHBbIX
KOMMNJIEKTOB
1 2 3 4
OdmumanbHble n3aaHns (COOPHUKM 3aKoHOOATENbHbIX aKTOB, HOPMAaTUBHbIX
1. npaBoBbIX aKTOB U kogekcoB Poccunckon depepaummn (oTaenbHO n3aaHHbIe, 11 34
npoaosKalLLnecs n nepmoamyeckme))
2. OO6LUeCTBEHHO-NONUTUYECKUE U HAy4HO-MONYNSpHblE Nepuoauyeckue msga-
HWUg (KypHarbl 1 raseThbl)
3. Hay4yHble neprognyeckue nsganus (no npocunio (HanpaeBneHHOCTM) obpaso- 85 93
BaTeNbHbIX NporpaMm)
4. CnpaBoYHO-6mbnuorpadmyeckue n3aaHuns:
4.1. - QHUMKoneammn (SHUUKNoneanyeckue criosapu) 17 25
4.2 - oTpacrieBble CroBapu U cnpasBovHUKM (MO Npoduro (HanpasreHHOCTH) 54 67
06pasoBaTtenbHbIX NporpaMm)
4.3. - TeKyLLMe N peTpPOoCneKTUBHbIE OTpacreBble Gubnunorpacunyeckue nocobus 3 3
(no npodhmnio (HanpaBneHHOCTM) 06pasoBaTeNnbHbIX NporpamMm)
5. Hay4yHas nutepatypa 3279 5764
6. HanmeHoBaHMe aneKkTpoHHO-OMBnMoTeYHOM cucTembl, npepocTaBnsowen | OBC «N3naTenbcTBa «JlaHb»
BO3MOXHOCTb KPYrNOCYTOYHOrO AUCTaAHLMOHHOINO UHAUBMAYanNbHOro goctyna | HauuoHanbHbIN unudpoBon pe-
ONs kakgoro obyyatoerocs M3 nobon ToYKM, B KOTOPOW nMmeeTcs goctyn K | cypc «PYKOHT»
cetn NHTepHeT, agpec B cetn VIHTepHeT OBC «YHuBepcuTeTckan 6ubnmo-
Teka ONLINE»
OBC «KoHcynbTaHT cTygeHTa»

Bcem obyyvatommcs obecrnedeH 4OCTyN K 311eKTPOHHO-6MBIMOTEYHOM CUCTEME U SNEKTPOHHOMY KaTanory
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MpunoxeHue 8. MaTepnanbHO-TeEXHUYECKOE obecne4vyeHune

MaTepmaano-TeXHquCKoe obecneyeHne o6pasoBaTeanoro npouecca

OucumnnuHbl MepeyeHb 060pynOBaHUSsA MecTo pacnonoxeHus

Victopusi Aya. 329. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

Ayg. 430. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHuBepcuTeTckas
dunocodus nn.1, y4eGHbIn kopnyc Ne1,

AKOHOMUKA Aygn. 329. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

VIHOGTPaHHbI S3bIK Aya. 231. JlnHragoHHbIN kKabuHeT ¢ nakeTamu ayamo U BUOEO KacceT r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

MonvTonorms Aya. 329. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

MpaBoBeneHe Aygn. 227. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

Menxonorms Ayn. 437. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

Mepgarorvka Ayn. 437. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

PyCCKuii SI3bIK 1 KyMbTypa peun Aygn. 430. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

KynbTypa o6iueHms Aypn. 227. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi kKopnyc Net,

OCHOBbI PEYEBOr0 BO3AEHCTBIS Aygn. 227. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

Aygn. 227. Hoytoyk ASUS K50AF, npoektop Samsung SP-M2008S. r. BopoHex, YHuBepcuTeTckas
PbIHOK LEHHbIX Bymar nn.1, yuebHbIi Kopnyc Net,

OCHOBLI MapKETHHra Aypn. 227. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbI Kopnyc Net,

K Ayg. 430. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHMBepCMTeTCKaﬂ
yrnbTyponorms nn.1, yuebHbIi Kopnyc Net,

CoLymonorms Aya. 320. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

MexaHuka Ayn. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

MonekynsipHasi h1autka Ayn. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbIi Kopnyc Net,

ONEKTPUYECTBO 1 MarHeTU3M Ayn. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,
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KonebaHus 1 BomnHbI, onTuka

Ayn. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

AToMHas u agepHas gusuka 1

Aypn. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

MaTtemaTnyeckmn aHanus

Ayn. 435. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

AHanunTtnyeckas reomeTpud

Aygn. 435. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuteTckas
nn.1, yuebHbIi Kopnyc Net,

JInHenHas anrebpa

Aygn. 435. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbIi Kopnyc Net,

OudbdepeHumnanbHble ypaBHEHUS

Ayn. 428. Hoytbyk HP Pavilion Dv9000, npoektop BenQ MP575, rpadwmyeckuii
nnaHwet GENIUS G-Pen F610

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

Teopusa BepoATHOCTEN U MaTeEMa-
TU4eckas CTaTUCTUKa

Aygn. 435. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbI kKopnyc Net,

ANropuTMbl U 53bIKM NPOrpamMmmm-
poBaHus

JlaGopaTopusi BbIYMCIIMTENBHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wT.)

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

NHudopmaTtuka

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wT.)

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

Teopusa yHKUUIA KOMMNIEKCHOro
nepemMeHHoro

Ayn. 435. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

OB pmsmyecknii NpakTukym1

nab.427.J1abopatopHble komnnekcol JIKO-3, JIKO-11, NIKO-1A, JIKO-3, MNonapumeTp
kpyroson CM-3, dotomeTp KOK-5M;

nab.145.Komnnekt npubopoB Anst pusnyeckmx namepeHun no teme "MonekynsapHas
dusmka n TepmognHammka" — OI1T

na6.30 YcraHoBKka Ansa peructpauum anbga-m3nyyeHns pasnmyHbIX UCTOYHUKOB (M3-
MepeHUIn CKOPOCTU cyeTa anba-yacTuy, B Bo3gyxe nabopartopum npu HopMarbHbIX
YCNoBusX).

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

ATOMHas u agepHas dusuka 2

nab.33YcTpoiicTBO Ans HabnoaeHus pacnaga Me30HOB KOCMUYECKOro U3NyYeHus u
OLEHKM UX cpedHeln SHeprum Ha NoBEPXHOCTU 3emnu.

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

AcTtpodusmka

Aypn. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbI Kopnyc Net,

Skonorus

Ayg. 321. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S.

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

OBWwmnn pnsnyecknii NPaKTUKym2

nab.427.J1abopatopHble komnnekcol JIKO-3, JIKO-11, NIKO-1A, JIKO-3, MNonapumeTp
kpyroson CM-3, ®otomeTp KOK-5M;

nab.145.Komnnekt npubopoB Anst pusnyeckmx namepeHun no teme "MonekynsapHas
dusmka n TepmognHammka" — OIT

na6.30 YcraHoBKa Ansa peructpauum anbga-m3nyyeHns pasnmyHbIX UCTOYHUKOB (M3-
MepEeHUI CKOPOCTU cyeTa anba-yacTuy, B Bo3gyxe nabopatopmm npy HopMarnbHbIX
YCNoBusX).

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbIi kKopnyc Net,

ATOMHbLIN criekTpasibHbIA aHanms

na6.30 YcraHoBKa Ansa peructpauum anbga-m3nyyeHns pasnmyHbIX UCTOYHUKOB (M3-
MepeHUIn CKOPOCTU cyeTa anba-yacTuy, B Bo3gyxe nabopartopum npu HopMarbHbIX
YCNoBusX).

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbI kKopnyc Net,
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MeTomb! MaTeMaTUIECKoil 3K Aygn. 435. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi kKopnyc Net,

TeopeTudeckas MexaHnka Ayn. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi kKopnyc Net,

KBaHTOBAS MEexaHuka Ayn. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

SneKTpOAVHAMIKA Ayn. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

TepmoauHamuka n ctatuctudeckas | Aya. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuteTckas
pun3smka nn.1, yuebHbIi kKopnyc Net,

o Ayn. 437. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTckas
Teopus konebanmii g ™ i i nn.1,F;/qe6Hbu71 KOpI‘Ir))/C No1,

Aygn. 435. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHuBepcuTeTckas

dunsnka cnnoLUHbIX cpen

nn.1, yuebHbIi Kopnyc Net,

PacnpocTpaHeHue anekTpomarHuT-
HbIX BOJH

Ayn. 437. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

CraTtncrtnyeckas pagmnodusnka

Ayn. 437. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

ayn. 307, nabopaTopHble KOMMMEKChl AN M3yYyeHus paavmouU3nKn U 3NEKTPOHUKN:
reHepatopbl curHanoe '3-34, ocuunnorpadbl C1-436 C1-67, aHaomnsaTop CnekTpa,
n3MepuTenb HEMUHENHBIX UCKaXXEHUIA, CHYETHMKM MMMYNbCOB, NTabopaTopHble MaKeThl

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

PaD,I/IOSJ'IeKTDOHI/IKa

Ayn. 437. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbI Kopnyc Net,

dunsnyeckas SNEeKTPOHMKa

Ayn. 437. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

nOHyFIpOBOﬂHI/IKOBaFI SNEeKTPOHMKa

ayn 414, nabopaTopHble CUeHabl ANA U3yYeHUss CBOWCTB GMBOMAPHLIX U NOMNeBbIX
TPaH31CTOPOB

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

KBaHTOBas pagnodusnka

JlTabopatopus 111, komnnekt nabopaTopHoro obopyaoBaHMs AN U3yYeHWUst nasep-
HOW TEXHWUKMN

r. BopoHex, np. Pesonio-
unn, 33, yy4ebHbI KOpnyc
Ne3

Be3onacHOCTb Xn3HeaeaTenbHo-
CTn

na6.110, KomnbtoTepsl Il nokoneHus - 16, npuHTep nasepHbin - 2.CkaHep, MynbTu-
MeguiHble npoekTopbl - 3 WT., Nnab111. MNnakaTel N0 Temama NeKkuMn , TpeHaxepbl
Ons oTpaboTkn cepAeyvHO-NEro4YHoOM peaHnMaumm, Komnnekt wuH (Outepuxca, Kpa-
Mepa Ans BEPXHUX U HUKHUX KOHeYHocTen), BopoTHuk LLlaHca, 4o3MMeTpbl, CTeHabl C
OEeMOHCTPaLMOHHBIMU MaTepranamu.

r. BopoHex, yn. MywkuH-
ckas 16, y4. kopriyc Ned

MWKpONpOLIECCOPHbIE CUCTEMBI

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wT.)

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbIi Kopnyc Net,

UncneHHble MeToabl U MaTEMaTK-
Yyeckoe MoaenmpoBaHune

y4yebHo-Hay4Has nabopaTopus "Pagnodmsmyeckas nHgopmatumka', ayq. 415, ocHa-
weHHas 12 komniotepamu Intel Celeron 2,53, O3Y 256M6, HXXM/[, 80I'6

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbI kKopnyc Net,

Xnmus

Ayn.116. JlabopaTtopusi obLiexmmmnyeckoro npaktnukyma.. Jlabopatopus domanyeckon
XUmum

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbI Kopnyc Net,

BeKTOpHbIN N TEH30PHbI aHann3

Ayn. 436. Hoytbyk HP Pavilion Dv9000, npoektop BenQ MP575, rpadwuyeckuii
nnaHwet GENIUS G-Pen F610

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbIi Kopnyc Net,
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MHTeraJ’IbeIe YpaBHEHNA U Ba-
pnaunoHHOE NCHNCneHne

Ayn. 437. Hoytoyk HP ProBook 4510s, npoektop Sanyo PLC-WXU300

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

TeopeTquCKme OCHOBbI paanoTex-
HUKN

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Celeron 2.53 (15 wr.)

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

OCHOBbI TEOPUM MUKPOINEKTPOH-
HbIX CXEM

JlaGopaTopusi  pm3ankm nonynpoBoAHMKOB: Ludpodble ocuunnorpadpbl  AKAT
4115/4A (6 wr.), pyHKuMOHanbHble reHepaTopbl Rigol DG1022 (6 wr.), y4yebHbIv
komnnekc NI Elvis Il ¢ MO LabView, Multisim, aBTomaTnanpoBaHHbI nabopaTopHbIii
CTeH Ans uccnegoBaHusa addpekta Xonna, UctodHukm nutadmsa 13PP-30-30 (3 wr.),
reHepartop curHanos [4-153, komnbloTepbl Pentium Dual Core (4 wr.)

r. BopoHex, YHuBepcutetckas
nn.1, yuebHbIi kKopnyc Net,
ayn. 415, 307

OCHOBbI TEXHOMNOMMK NOMYNPOBOA-
HMKOBbIX NPUBOPOB U UHTErparnb-
HbIX CXEM

YyebHaa nabopatopusi TEXHONOrMU NONYyNPOBOAHWUKOBLIX Matepuanos u npubopos:
NMoCT BaKyyMHbIA YyHuBepcarnbHbli BYT1-4, ycTtaHOBKa BakyyMHOro MHOFOCIOMHOMO
HanbinexHus YBH-2M-1

r. BopoHex, YHuBepcutetckas
nn.1, yuebHbI kKopnyc Net,

MI/IKpOCXGMOTeXHI/IKa

JlaGopaTopusi  pm3anknm nonynpoBoAHMKOB: Ludpodble ocuunnorpadbl  AKAT
4115/4A (6 wr.), pyHKuMOHanbHble reHepaTopbl Rigol DG1022 (6 wr.), y4yebHbIv
komnnekc NI Elvis Il ¢ MO LabView, Multisim, aBTomaTnsupoBaHHbI nabopaTtopHbI
CTeH Ans uccnegoBaHusa addpekta Xonna, UctodHukn nutanmsa 13PP-30-30 (3 wr.),
reHepartop curHanos [4-153, komnbloTepbl Pentium Dual Core (4 wr.)

r. BopoHex, YHuBepcutetckas
nn.1, yuebHbIi kKopnyc Net,

KOMI'IbI‘OTepHOG mMogennmpoBaHmne B
MUKPOIJIEKTPOHUKE

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wT.)

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbIi kKopnyc Net,

OnemeHTHas 6a3a 1 NPoeKTUpoBa-
HVEe MHTEerpasnbHbIX CXEM

JlaGopaTopusi BbIYMCIIMTENBHBLIX CUCTEM U MaTEMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wT.)

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbI kKopnyc Net,

dunsnyeckme oCHOBI HaHOJ3J1EKTPO-
HUKN

JlTabopaTopusi HaHockonum n HaHoTexHonorun LIKMHO BI'Y:ckaHupytoLwuii 30HA0BbI
Mukpockon Femtoscan 001, ckaHMpyoLWMIA 30HAOBbLIM MUKpockon Solver P47Pro.

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbIi kKopnyc Net,

®dunsunka MAM-cnctem

JlaGopaTopusi  pm3ankm nonynpoBOAHMKOB: Ludpodble ocuunnorpadbl  AKAT
4115/4A (6 wr.), pyHKuMOHanbHble reHepaTopbl Rigol DG1022 (6 wr.), y4yebHbIv
komnnekc NI Elvis Il ¢ MO LabView, Multisim, aBTomaTnsupoBaHHbIN nabopaTopHbIii
CTeH Ans uccnegoBaHusa addpekta Xonna, UctodHuky nutanmsa 13PP-30-30 (3 wr.),
reHepartop curHanos [4-153, komnbloTepbl Pentium Dual Core (4 wr.)

r. BopoHex, YHuBepcutetckas
nn.1, yuebHbIi kKopnyc Net,

A3bIkM NPOEKTMPOBAHUS annapary-
pbl

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wT.)

r. BopoHex, YHuBepcuTeTckas
nnowaap, a.1, aya. Ne 146

HenpoHHble ceTun

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wT.)

r. BopoHex, YHuBepcuTeTckas
nnowaap, a.1, aya. Ne 146

®u3snka NonynpoBOAHNKOBbLIX NPU-
bopoB

JlaGopaTopusi  pm3ankm nonynpoBoAHMKOB: Ludpodble ocuunnorpadgbl  AKAT
4115/4A (6 wr.), pyHKuMOHanbHble reHepaTopbl Rigol DG1022 (6 wr.), yyebHbI
komnnekc NI Elvis Il ¢ MO LabView, Multisim, aBTomaTnsupoBaHHbI nabopaTopHbIii
CTeH Ans uccnegoBaHusa addpekta Xonna, UctodHukm nutadmsa 13PP-30-30 (3 wr.),
reHeparop curHanos [4-153, komnbloTepbl Pentium Dual Core (4 wr.)

r. BopoHex, YHuBepcutetckas
nnowaap, a.1, aya. Ne 138

dunsunka nonynpoBogHNKOB

JlaGopaTopusi  pm3ankm nonynpoBoAHMKOB: Ludpodble ocuunnorpadpbl  AKAT
4115/4A (6 wr.), pyHKuMOHanbHble reHepaTopbl Rigol DG1022 (6 wr.), y4yebHbIv
komnnekc NI Elvis Il ¢ MO LabView, Multisim, aBTomaTnanpoBaHHbIN nabopaTopHbIii
CTeH Ans uccnegoBaHusa addpekta Xonna, UctodHuky nutadmsa 13PP-30-30 (3 wr.),
reHeparop curHanos [4-153, komnbloTepbl Pentium Dual Core (4 wr.)

r. BopoHex, YHuBepcutetckas
nnowaap, 4.1, aya. Ne 138
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dunsnyeckme oCHOBI MUKPO3NeK-
TPOHUKHN

JlabGopaTopusi  pm3ankm nonynpoBOAHMKOB: Ludpodble ocuunnorpadbl  AKAT
4115/4A (6 wr.), pyHKuMOHanbHble reHepaTopbl Rigol DG1022 (6 wr.), y4yebHbIv
komnnekc NI Elvis Il ¢ MO LabView, Multisim, aBTomaTnsupoBaHHbI nabopaTopHbIii
CTeH Ans uccnegoBaHusa addpekta Xonna, UcTodHukM nutadmsa 13PP-30-30 (3 wr.),
reHeparop curHanos [4-153, komnbloTepbl Pentium Dual Core (4 wr.)

r. BopoHex, YHuBepcutetckas
nnowaap, 4.1, aya. Ne 138

®dun3mka NOBEPXHOCTEN U FpaHnY-
HbIX SIBNEHUN

JlaGopaTopusi M3k nNonynpoBOAHMKOB: Ludpodble ocuunnorpadbl  AKAM
4115/4A (6 wr.), pyHKuMOHanbHble reHepaTopbl Rigol DG1022 (6 wr.), y4yebHbIv
komnnekc NI Elvis Il ¢ MO LabView, Multisim, aBTomaTnsupoBaHHbIN nabopaTopHbIii
CTeH Ans uccnegoBaHusa addpekta Xonna, UctodHuky nutanmsa 13PP-30-30 (3 wr.),
reHepartop curHanos [4-153, komnbtoTepbl Pentium Dual Core (4 wr.)

r. BopoHex, YHuBepcutetckas
nnowaap, a.1, aya. Ne 138

MpuHUMNBI M YCTPONCTBA CBEPX- JlabopaTopusi BbIYMCIIUTENBHbLIX CUCTEM U MaTeMaTU4ecKoro MoLEenMpoBaHus: KoM- | . BopoHex, YHuBepcuTeTckas
NAOTHOM 3anucK nHdopmaLmm netotepbl Pentium Dual Core (10 wrt.) nnowaap, a.1, aya. Ne 146
BeepeHve B Scilab JlabopaTtopus BbIYMCIINTENbHBIX CUCTEM U MaTeMaTU4eckoro MOAENMpoBaHns: KoM- | T. BopoHex, YHuBepcuteTtckas
netotepbl Pentium Dual Core (10 wr.) nnowaap, a.1, aya. Ne 146
MopaennpoBaHmne GUNONSAPHBIX K Jlabopatopusi BbIMMCIIUTENBHbLIX CUCTEM U MaTeMaTU4ecKoro MoLEenMpoBaHus: KoM- | I. BopoHex, YHuBepcuTeTckas
MoneBbIX TPAH3NCTOPOB netotepbl Pentium Dual Core (10 wr.) nnowaap, a.1, aya. Ne 146
BeeaeHue B nporpaMMmnpoBaHme JlabopaTopusi BbIMMCIIUTENBHbLIX CUCTEM M MaTeMaTUYecKoro MogenmpoBaHus: KoM- | I. BopoHex, YHuBepcuTeTckas

Ha a3bike C

netoTepbl Pentium Dual Core (10 wT.)

nnowaap, a.1, aya. Ne 146

MaTeleanbl MUKPO- N HAaHOJ3IEK-
TPOHUKHN

JlaBGopaTopusi HaHockonun 1 HaHoTexHonorun LKIMHO BIY: ckaHupyowmii 30HO0-
BbI Mukpockon Femtoscan 001,

CKaHUpYHLLMIA 30HA0BBIN MUKpockon Solver P47Pro.;

JlaBGopaTopusi aNeKTPOHHOW MWKPOCKOMUW: 3NEKTPOHHBIN Mukpockon JSM-6380LV ¢
aHeprogncnepcnoHHon npuctaskor INCA Energy-250

r. BopoHex, YHuBepcuTeTcKas
nnowaap, 4.1, aya. Ne 142,
nab.7

OcHoBbI TEXHOMOMMMK HN3KOpa3-
MEPHbIX CUCTEM

YyebHan nabopatopusi TEXHONOIMU NONyNPOBOAHWUKOBLIX Matepuanos u npubopos:
NMoCT BaKyyMHbIA YyHuBepcarnbHbli BYT1-4, ycTtaHOBKka BakyyMHOro MHOFOCIOMHOMO
Hanbinexvs YBH-2M-1

r. BopoHex, np. Pesoniouun,
24, kopnyc 3, aya.108

Pagnodunamyeckuin npakTmkym

JlTaGopaTopusi n3nk1 NonynpoBOAHUKOB: LndpoBble ocumnnorpadbl AKAT 4115/4A
(6 wrT.), dyHKUMOHanNbHble reHepaTopbl Rigol DG1022 (6 wrT.), y4ebHbi komnnekc NI
Elvis Il ¢ MO LabView, Multisim, aBToMatnanpoBaHHbIA NabopaTopHbIA CTeHA, ANs
uccneposaHusa acpcpekta Xonna, UCTouHukm nutaHua 13PP-30-30 (3 wrT.), reHepaTop
curHanos 4-153, komnbioTepsbl Pentium Dual Core (4 wrt.)

r. BopoHex, YHuBepcutetckas
nnowaap, 4.1, aya. Ne 138

CneunpakTnkym

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENUPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wT.)

r. BopoHex, YHuBepcuTeTcKas
nnowaap, a.1, aya. Ne 146

dusmyeckas KynbTypa

CnopT3an, TpeHaxepHbIl 3arn.

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

OcHoBbil TEOPUN NO3HaAHUA

Ayg. 430. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S.

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbIi Kopnyc Net,
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