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1. O6wWwme nonoxeHus

1.1. OcHOBHasi obpa3soBaTtenbHasi nporpamma 6akanaspuara, peanusyemas Prooy Bro
«Bl'Y» no HanpaBneHuto nogrotoBku 011800.62 Pagnodunsuka,

npodunb KomnboTepHas anekTpoHuka

KBanudukaums, npuceamBaemas BbinyckHMkam — 6akanaBp

OcHoBHas obpasoBaTenbHasi nporpaMmma, peanmsyemasa B BopoHexXckoM rocyaapcrBeH-
HOM yHMBepcuTeTe no HanpasneHuto nogrotokn 011800.62 Pagnodumamka no npocpunto Kom-
NblOTEPHAs 3NEKTPOHMKA, NpeacTtaBndeT cobon cnuctemy AOKYMEHTOB, pa3paboTaHHyo C yde-
ToM TpeboBaHW pbiHKa Tpyaa, Ha ocHoBe defeparbHOro rocyaapcTBeHHOro obpasoBaTenbHO-
ro craHgapta Mo COOTBETCTBYHLLEMY HampaBfeHUo MNOAroTOBKM BbICLWIEro obpas3oBaHus
(®roC BO), a Takke € y4eTOM pEKOMEHLOBAHHOM NpUMeEpPHOM obpasoBaTesibHON NPorpaMmbI.

OOl BO pernameHTUpyeT uenu, oxuaaemble pesynbTaTbl, COepXaHue, YCroBuUsS U
TEXHOorMmM peanusauun obpasoBaTenbHOro Npouecca, OLUEeHKY KadecTBa NOArOTOBKM BbIMyCK-
HUKa NO AAaHHOMY HanpasBfiEHMIO MOArOTOBKM M NPOGUID U BKNOYaeT B cebsa: y4ebHbIn nnaH,
paboume nporpamMmmbl y4ebHbIX KypcoB, NpeaAMeToB, AUCUMNMH (Mogynen) n apyrme matepua-
nbl, obecneynBaroLMe Ka4yecTBO MOLrOTOBKM OBy4YaloWMXCH, a Takke nporpammbl y4ebHON U
NPOVN3BOACTBEHHOM NPAaKTUK, KaneHAapHbIin y4ebHbI rpacdmk U MeToamyeckme martepuvarnsl,
obecneunBaroLne peannsaumnio COOTBETCTBYIOLLEN 0Opa3oBaTeibHON TEXHOMOMMN.

OcHoBHbIMM  nonb3oBatenamu OOl aBnAlTCA:  PYKOBOACTBO,  NpodhecCopCKo-
npenofasaTenbCkUn cocTtaB M CcTyaeHTbl BIY; rocygapCTBeHHble aTTecTauMOHHbIE U 9K3aMe-
HaLMOHHbIE KOMMUCCUMK; OObeaMHEHNA cheunanucToB U pabotodaTenen B COOTBETCTBYHOLLEN
chepe npodeccmoHanbHON AeATENbHOCTU; YNONHOMOYEHHbIE FOCY4AapPCTBEHHbIE OpraHbl UC-
NOSIHATENBHOW BNAcTW, OCYLLUECTBSKOLME aKKpeauTauui M KOHTPOSb KayecTBa B cuUCTeMe
BbICLLEro obpasoBaHu4.

1.2. HopmaTBHbIE AOKYMEeHTbI Ansa pa3paboTku OOl 6akanaBpuaTta No HanpaBfieHUIO
noarotoBku 011800.62 Paanodunsunka

HopmaTueHyto npaBoByto 6a3y paspabotku OOl GakanaBpmnaTta Nno HanpasreHUo Noa-
rotoBkn 011800.62 Pagmnoduamka no npodumnio KomnbtoTepHasa anekTpoHnKa COCTaBnAoT:

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

- YctaB OIbOY «BlY»;

- ®egepanbHbIN rocygapcTBeHHbI obpasoBaTenbHbi cTaHgapT (PrOC) no HanpaBneHuto
nogrotoBkn 011800.62 Pagnodwmasmka Bbicliero ob6pasoBaHWUd, YTBEPXOEHHbIN MPUKa3oM
MuHuctepcTBa obpasoBaHus n Hayku Poccuickon ®egepauum ot 18.01.2010, Ne51;

- Npukas MuHo6pHaykn Poccum ot 19.12.2013 Ne1367 «O6 yTtBepxaeHumn Mopsiaka opra-
HU3aLUMN N OCyLLEeCTBIEHUS obpa3oBaTenbHOM AeATenbHOCTU No obpa3oBaTefibHbIM Nporpam-
MaMm Bbiclero obpasoBaHna — nporpammamM 6akanaspuarta, nporpammam crneuuanuteTa, npo-
rpaMmmam mMarucTpaTypbi»;

- NpumepHasa obpasosatensHasa nporpamma (MpOOI BO) no HanpaBneHnio NoLroTOBKU
011800.62 Paguodmsmka, yTBepXaEHHas npukazoMm MwuHob6pHaykm Poccun 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 cBoen LEenbo
pas3BUTME Yy CTYLEHTOB JIMYHOCTHbIX Ka4yecTB, a Takke hopMUMpOBaHNE OOLLEKYNbTYPHbIX YHU-
BepcarnbHbIX (0OLWeHayYHbIX, COLManbHO-IMYHOCTHbIX, WHCTPYMEHTarnbHbIX) U npodeccmno-
HanbHbIX KOMNETEeHUM B cooTBeTCTBMU ¢ TpeboBaHuamm ®IrOC BO no gaHHOMY HanpaBneHuto
NOAroTOBKM.

B obnactn Bocnntanma uenbto OOl no HanpaeneHuto nogrotoskn 011800.62 Paagwo-
dusnka asnsetTca popmmpoBaHme CoLManbHO-NMYHOCTHBLIX Ka4yecTB CTYAEHTOB: LierneycTpem-
NEHHOCTN, OPraHN30BaHHOCTU, TPYAONOOUS, OTBETCTBEHHOCTM 3@ KOHEYHbIN pe3ynbTaT CBOEWN
npoceccrmoHanbHON OeATEeNbHOCTU, FPaXXAaHCTBEHHOCTU, YMeHMI0 paboTaTb B KONMEKTUBE,
KOMMYHMKa0enbHOCTW, TONEPaHTHOCTM, NOBbILLEHNE NX OBLLEN KynbTypbl.

B obnactn obyyeHns uensto OOI BO no HanpaeneHuto nogrotoskn 011800.62 Pagwno-
dusnka aBnaeTca nonyyvyeHne yHgameHTanbHbIX 3HAHUI MO AucuMnaMHaMm obLeHay4yHoro u
npodeccuoHanbHOro LMKMOB, a Takke YyrnyobrneHHoro npogeccnoHanbHoro obpasoBaHus, no-
3BOSIAOLLErO BbINYCKHWKY 06MnagaTh yHMBEpCanbHbIMU U NpeaMeTHO-Cneumann3npoBaHHbIMN
KOMMEeTEHUNAMIN, CNOCOBCTBYOLLMMN €ro coumanbHON MOBUITbHOCTM U BOCTPeOOBAHHOCTU Ha
pblHKE Tpyaa, obecnevrBaroLMMmM BO3MOXHOCTb BbICTPOro N CaMOCTOATENbHOIO NpnobpeTeHmns
HOBbIX 3HAHWIN, HEOOXOAMMbIX AN aganTauun 1 ycnewHon npodeccnoHanbHoON AeATeNbHOCTY
B 00n1acTu pagnoaneKkTPoHUKN.

1.3.2. Cpok ocBoeHus OOl

Cpok ocBoeHust OOl BO no HanpasneHuto noarotoeku 011800.62 Pagnodusuka - 4 ro-
aa. dopma obydeHnsa — ovHag.

1.3.3. Tpyaoemkoctb OOI

TpynooeMkocTb ocBoeHust ctygeHTom gaHHon OOl BO 3a Becb nepuon obyyeHus B co-
otBeTcTBMM ¢ ®IOC BO no gaHHomy HanpaeneHuto coctaBndet 240 3a4eTHbIX eguHuL n
BKMNtOYaeT BCe BUObl ayaAUTOPHON M CaMOCTOATESNIbHOM paboThl CTyAeHTa, NPakTUKKU 1 Bpems,
OTBOAMMOE Ha KOHTPOJb KayecTBa ocBoeHuns ctygeHtom OOIT BO.

1.4. TpeboBaHUA K aOUTYPUEHTY

Onsa ocsoeHnss OOI BO nogrotoBku 6akanaspa abuUTypuUeHT SOSMKEH UMETb AOKYMEHT
rocygapcTBeHHoro obpasua o cpegHem (NonHom) obuwem obpasoBaHun nnu cpegHem npodgec-
CMoHanbHOM 0bpa3oBaHUK, BbiclueM 06pa3oBaHuN.

2. XapakTepucTtuka npoceccmnoHanbHon aesatenbHOCTU BbinyckHuka OOl 6akanaBpuaTa
no HanpasneHuto noarotoskn 011800.62 Pagnocusmnka

2.1. O6nacTtb npodeccuoHanbHON AeATEeNIbHOCTU BbIMyCKHUKA

B cootBetctBMn ¢ ®I'OC BO noarotoBkm no gaHHomMmy HanpasneHuto 011800.62 Paguo-
dusmka obnactb NnpodeccruoHanbHoOM aeaTenbHOCTN GakanaBspa BKIHYaEeT:

peweHne npobnem, Tpedywmnx NpUMEHeHUss dyHAaMeHTanbHbIX 3HaHUW B obnacTu
pagnodun3nKM Kak camocToaTeNbHOM 06nacTu 3HaHWI, OXBaTblBaOLEN N3ydYeHne N NpUMEHe-
HUEe 3NMEeKTPOMAarHUTHbIX KonebaHun M BOMH, a Takke pacnpoCTpaHeHWe pasBUTbLIX NPU 3TOM
METOLOB B APYrnX Haykax (3NeKTPOHWKa, OMNTUKA, aKyCTUKa, NHCPOPMALMOHHbIE TEXHOMOMUN U
BblYMCINTENBbHAA TEXHMKA);

crneuvanumsaumio Ha TenekoMMyHUKauusax, CBA3W, nepepade, npueme n obpaboTtke WH-
dopmaumu;



paboTy B y4YpexXaeHNsaX CUCTEMbI BbICLLEro U cpefHero npodeccuoHanbsHoro obpasosa-
HUS.

Cdrepon npodeccmoHanbHOM aesaTenbHOCTU BbiNyCKHUKOB HanpasneHna 011800.62 Pa-
anodmsmka no npocunto KomnbroTepHasi 9NeKTpOHMKA ABMASOTCSA:

Hay4HO-MCCregoBaTeNbCKNe, NPOEKTHO-KOHCTPYKTOPCKME U NMPON3BOACTBEHHbLIE OpraHu-
3aumm pasnuyHbix opm coB6CTBEHHOCTH, crieumanm3npyomecsa Ha nccrneaoBaHun, paspaboT-
Ke M Npou3BOACTBE PagnouanNyeckmx MHEAPOPMALUMOHHBLIX TENEKOMMYHUKALMOHHBIX CUCTEM,
pelueHnn pagmoduramndecknx npobrnem B 06nacTu CBA3MW, Nokaumm, HaBurauum, ynpasrneHus:;

yuypexaeHuss akageMmm Hayk, CUCTEMbl BbICLUIEro, CpeaHero npodecCroHanbHoOro u
cpeaHero obuwero obpasoBaHus.

2.2. O6bekTbl npodeccuoHanbHOU AeATENbHOCTU BbIMyCKHUKA

O6bekTamu npodeccrnoHanbHON AesaTenbHOCTU BbiMYCKHUKA NO Npodunio noarotoBku Kom-
NbloTEPHAsN aNeKkTpoHuka B cootBeTcTBMM ¢ PIOC BO no gaHHOMY HanpaBfeHUo NOAroTOBKM
SBNAIOTCA: BCe BMAbl Habnogarowmxca B npupoge usnveckux sBneHnn n odbbektos, obna-
AaloLmnx BOSTHOBOW MNu KonebaTtenbHOM NpUMpoaoKn, a Takke MeToAbl, anropuTMbl, Npubopbl K
YCTPOWCTBA, OTHOCALLMECS K 06nacTu oyHOaMeHTanbHbIX 3HaHUA pagnogU3nKu.

2.3. Buabl npocdeccnoHanbHon AeATeNIbHOCTU BbIMYCKHMUKA

B cootBetctBuUM ¢ ®rOC BO no Hanpaenenuto 011800.62 Pagnoduanka BbINyCKHUK
noAroToBreEH K cnegyowmm Buaam npoeccuoHansHom AeaTenbHOCTU:

Hay4HO-uUccnegoBarenbckas;

Hay4YHO-MHHOBALMOHHAS;

2.4. 3apaun npocheccuoHanLHON AeATeNIbHOCTU BbINYCKHUKA

bakanasp no HanpasneHuto noarotoekn 011800.62 Pagnodusnka gormkeH pewaTtb cne-
ayrowme npodeccrmoHanbHble 3agavvM B COOTBETCTBUM C BuAaMM NpodpecCroHanbHon aes-
TenbHOCTU 1 BakanaBpCKoOW NPOrpaMmmon:

Hay4Ho-uccriedogamersibckasi 0essmesibHOCMb.

— OCBOEHMEe MEeTOLOB Hay4HbIX NCCneaoBaHUN;

— OCBOEHWE HOBbIX TEOPU U MOAENEN;

— MaTtemMaTuM4eckoe MOAENMPOBaHME NPOLIECCOB N OO BHEKTOB;

— NpOBEeAEHNe 3KCNEPUMEHTOB MO 3aJaHHOW MEeTOAMKe, COCTaBNEeHUe onucaHnsa NpoBOAUMbIX
nccnegoBaHun,

— obpaboTka NonyyYeHHbIX pe3ynbTaToB HAa COBPEMEHHOM YPOBHE U UX aHamNmu3;

— - paboTa c Hay4yHOWN NUTEpPaTypPOr C UCMONb30BAaHMEM HOBbIX MHPOPMALIMOHHBLIX TEXHOMNOTUNA,
cnexeHuve 3a Hay4YHOU NepuoanKou;

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

— yyacTue B NoarotoBke U 0pOpMIIEHMM HaYYHbIX CTaTew;

— yyacTue B COCTaBfieHWEe OTYETOB W OOKNagoB O Hay4yHO-MccregoBaTenbckon paboTe, yya-
CTME B Hay4HbIX KOH(EPEHLMAX U CEMUHApaX;

Hay4HO-UHHO8aUUOHHas 0essmersibHOCMb:
— OCBO€HMe MeTooB pe3ylibTaToB HAay4HbIX nccnenoBaHum;
— 0CBO€eHMne MeToaoB I/lH)KeHepHO-TeXHOJ'IOFI/I‘-IeCKOIZ OeATeSIbHOCTH;
- 06p860TKa NoJ1Iy4eHHbIX pe3yribTaToB Hay4YHO-MHHOBALMOHHbLIX nccnegoBaHum Ha coBpe-
MEHHOM YpPOBHE U UX aHalIn3;
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3. MnaHupyemble pe3ynbtaTtbl ocBoeHust OOI
Pesynbtatel ocBoeHna OOl BO onpegenstotca npnobpetaembiMn 6akanaBpom Komne-
TEHUMSIMU, T.€. ero CNOCOOHOCTLIO MPUMEHSTb 3HAHUA, YMEHUS, U NNYHbIE Ka4eCcTBa B COOTBET-

CTBUM C 3aaa4amun NpodeccMoHanbHoN AeaTeNbHOCTY.

B pesynbTate ocBoeHnsa gaHHon OOl BO 6akanasp gormkeH obnagatb crnegytowmnmm
06 LWeKyNbTYPHbIMU KOMNETEHLNAMMU:

Koabli CopepxxaHue oOLLeKYyNnbTYpHbIX KoMmneTeHuun (OK)
OK-1 CMOCOBHOCTLIO K TPaMOTHOW NMUCLMEHHOW M YCTHOW KOMMYHMKaUUW Ha pyc-
CKOM £i3blKe

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

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

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

CNOCOBHOCTLIO crnegoBaTb 3TUYECKMM W MpPaBOBbLIM HOPMaM; TorepaHT-

OK-3

OK-5 HOCTb; CNOCOBHOCTL K coLuanbHon agantauum

OK-6 cnocobHocTblo paboTtaTb CaMOCTOSITENbHO 1 B KONMekTuBe, CMOCOBHOCTb K
KynbType coLuanbHbIX OTHOLLIEHW

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

poBOM 0bpase Xn3Hu

CMOCOBHOCTLIO K OBflaeHnio 6a30BbIMY 3HAHNAMM B 06nacTn MatemMaTuku u
OK-8 | ecTecTBEHHbIX HayK, UX UCMOJIb30BaHMIO B NPOdeCCMOHaNbLHON AesaTenbHo-
CcTn

CMOCOBOHOCTLI0 K oBnageHuno 6a3oBbIMM 3HAHUSIMKU B 06nacTyu rymaHutap-
OK-9 | HbIX 1 9KOHOMUYECKNX HayK, X UCMONb30BAHMNIO NPU PELUEHUN CoLManbHbIX
N NnpodeccuoHanbHbIX 3aga4

CMOCOBOHOCTLI0O CaMOCTOATENBHO NpuobpeTaTb HOBLbIE 3HAHUS, MUCMOSNb3YyS

OK-10 COBpeMEHHbIe 0bpa3oBaTesibHble U MHAPOPMALMOHHbLIE TEXHOIIOTMK
CnocobHOCTLIO cobupaTtb, 0606waTe U MHTEpPNPEeTUpoBaTb C UCMOMbL30Ba-

OK-11 | H€M COBPEMEHHbIX MHAOPMALMOHHbIX TEXHONOrM MHpopmMaumo, Heobxo-
ANMYKO NS (POPMUPOBAHUSA CYXXOEHUM MO COOTBETCTBYHOLMM crneuunasnb-
HbIM, HayYHbIM, COLManNbHbIM W 3TUYECKUM Npobremam

OK-12 CMOCOBHOCTLIO K MPaBUITIbHOMY MCMOMb30BaHMIO 00LEeHay4YHON 1 cneumanb-

HOW TEPMMHONOIUK

CNOCOBHOCTBLIO K OBMafeHnio MHOCTPaHHbLIM A3blIkOM B 06beme, 4ocTaTou-
OK-13 | HOM Anst YTEeHMS U MOHUMAaHUS OpUrMHarNbHOM NUTepaTypbl NO crneumnanbHo-
cTH

CNoCcoBHOCTLIO K OBradeHMio 6a30BbIMU 3HAHUAMKU B 06r1acT MHOpMaTUKK
N COBPEMEHHbIX NHOPMALMOHHBIX TEXHOMOMN, NPOrpamMmmMHbIMU CPeaCTBa-
MW 1 HaBblkamy paboTbl B KOMMbIOTEPHBIX CETSAX, MCMNONb30BaHUO 6a3 gaH-
HbIX U pecypcoB MHTepHeT

OK-15 | CnocoBHOCTLI0 NONYYNTE OPraHU3aLMOHHO-YNPaBneHYecke HaBbIKK

OK-14
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CNOCOOHOCTBLIO OBNageHMs OCHOBHbIMW MeTOAaMK 3aliuTbl MPON3BOACTBEH-
OK-16 | HOro nepcoHarna n HacesneHusi OT BO3MOXHbIX NOCNeLCTBUA aBapui, KaTacT-
pod, CTUXUNHBLIX 6eacTBUN

CMNOCOOHOCTLIO MPUMMEHUTbL CPeAcTBa CaMOCTOSTENBHOrO, MeTOOMNYECKU
NpaBWiIbHOMO MCMNOMb30BaHNA METOAOB (PM3MYECKOrO BOCMUTAHUA U YKpen-
OK-17 | neHus 300poBbSA, TOTOBHOCTb K AOCTUXKEHUIO AOSMKHOMO YPOBHSA (OM3NYECKOM
NnoaroTOBMEHHOCTM AN obecneyeHust NONMHOLEHHOM couMnanbHOM WU Mpo-
dreccnoHanbHoOW AeATenNbHOCTH

CMOCOBHOCTBLIO UCNOMb30BaTh HOPMATUBHbIE NPABOBbLIE AOKYMEHTbI B CBOEW
AeATenbHOCTH

CMOCOBHOCTBLIO MOHUMATb CYLWIHOCTb U 3Ha4YeHne MHdopMauMM B pasBUTUK
COBPEMEHHOro MHGOPMaLMOHHOIo obLiecTBa, co3HaBaTb OMACHOCTU WU yr-
OK-19 | po3bl, BO3HMKaKOLWME B 3TOM npouecce, cobnogate OCHOBHble TpeboBaHus
NMHOpMaLMOHHON 6e30MacHOCTN, B TOM YMCre 3aluTbl rocyaAapCTBEHHOM
TalHbI

OK-18

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

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

MK-1 CrNocoBHOCTLIO MCMonb3oBaTh Ba3oBble TeopeTnyeckme 3HaHNs (B TOM Ync-
ne no gucumnnuHam npodunuaaumm) ans peleHnsa npodeccnoHanbHbIX
3agav

MK-2 CMOCOBHOCTLIO MPUMEHATb Ha NpakTuke BGasoBble NpodeccnoHasrbHble Ha-
BbIKM

MK-3 CMOCOBHOCTBLIO MOHMMAaTbL MPUHLUKNLI PabdoTbl U MeToAbl KcnsyaTauum co-
BPEMEHHOW PagVo3fIEKTPOHHOM MU ONTU4YEeCcKOoW annapaTypbl U obopyaoBa-
HUSA

MK-4 CMNOCOBHOCTLIO UCMONb30BaTb OCHOBHbIE METOAbI paanodPuU3nYeckmux name-
peHnn

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

MK-6 CMOCOBHOCTBLIO K NpodbeccMoHanbHOMY pa3BUTUIO U caMopasBuUTUIO B 00-
nacTtu pagnodu3nKn 1 ANeKTPOHUKN

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

MK-7 CMOCOBHOCTLIO K OBMageHUo MeTodamMuy 3almTbl MHTENeKTyanbsHon cobeT-
BEHHOCTU
MK-8 CMOCOBHOCTLI0 BHEOPSATL NOTOBbIE HAayYHblE pa3paboTku

4. [1oKyMeHTbl, pernamMeHTupyloLme cogepxaHme u opraHu3sauuio oopasoBaTesibHOro
npouecca npu peanusaumn OOl 6akanaBpuata no HanpasneHuto nogrotoekn 011800.62
Paanodumsnka

B cootBeTcTBMM € n1.39 Tunosoro nosioxeHuns o Byse n ®roOC BO no HanpaBneHuo nog-
rotoBkn 011800.62 Paguodumsuka cogepxaHme n opraHusaums odbpasoBaTenbHOro npouecca
npu peanusaumm gaHHon OOl BO pernameHTupyeTtcs y4ebHbIM NNaHOM C y4eTOM ero npodm-



N4, pa6quM|/| nporpaMmmMmamMmun y‘-le6HbIX KypcoB, npeameToB, AUCUUMIIUH; MaTepunaramu, obec-
nevynBarwwmmMmm Ka4ectBo noArotoBkM U BOCMUTaAHUA O6yanOLLI,I/IXC$I; nporpamMmmMmamMmu y‘-le6HbIX n
Nnpon3BOACTBEHHbLIX MPAaKTUK; roAO0BbIM KaneHaapHbIM y‘-le6HbIM FpaC*JI/IKOM, a TakKkxke metognye-
CKUMU MaTepunanamu, obecneumBaoWwmMn peann3aunio COOTBETCTBYHOLLNX o6pasoBaTer|be|x
TEXHOJIOIMMu.

4.1. KaneHaapHbIn y4eOHbIN rpaduk
KaneHgapHbi y4ebHbIN rpadmk Gakanaespuata no HanpasneHuto nogrotoskn 011800
Pagunodusunka (npocmnb KoMnbioTepHas anekTpoHuka) npeacrasneH B MNpunoxeHun

4.2. Y4eOHbIV nnaH
Y4ebHbit nnaH npunaraetcs (Mpunoxexwue 2).

4.3. AHHOTauuMmn paboymnx nporpamMm y4eObHbIX KypcoB, ANCLIMMNINH
AHHOTauMn paboymx nporpaMmm y4ebHbIX KypcoB, NMpeaMeToB, AMCUUNINH npeacrasne-
Hbl B MpunoxeHunn 3.

4.4. NMporpamMmmbl y4e6HOM U NPOU3BOACTBEHHOMN NMPAKTUK
Mpn peanusaumm ganHon OOIT BO npegycmaTpuBaloTCa NPOU3BOLCTBEHHbIE MPAKTUKN
(MpunoxeHwne 4):
- NPOU3BOACTBEHHAA NpakTuKa: 4 cemMecTp, NPOAoIKUTENbHOCTL 2 Hegenn (108 yacos, 3
3a4eTHble eanH1LbI);
NPON3BOACTBEHHAA MpaKkTUKa: 6 cemecTp, NPOACIIKUTENBHOCTLIO 2 Hegenn (108 yacos, 3
3a4eTHble eanHM1LbI).

5. PakTnyeckoe pecypcHoe obecnevyeHme OOl 6akanaBpuaTta Nno HanpaBfieHUIO
noarotoBku 011800.62 Pagnodusunka

PecypcHoe obecneyeHne gaHHon OOl BO dopmupyeTtcsa Ha ocHoBe TpeboBaHWi K yc-
nosusam peanusauum OOI1 BO, onpegensiembix rOC BO no HanpaBneHWO MNOAroTOBKU
011800.62 Pagnodusnka c yuetom pekomeHgaumm cootsetctaytowen OOl BO.

Ob6pasoBaTenbHas TEXHOMNOrMS BKMOYaeT B cebA KOHKpEeTHoe npeacTaBfieHue nraHu-
pyeMbix pe3ynbTaTtoB 06ydeHns, popmy obyveHuns, nopsaaok B3aumogencTBumsa CTygeHTa u npe-
nogasartens, MeToauKM M cpeactBa oby4YeHWUs, CUCTEMY OMArHOCTUKW TEKYLLEero COCTOSHUS
y4yebHoro npovecca n cteneHn oby4eHHOCTH CTygeHTa.

Peanusauus KoMnNeTeHTHOCTHOrO noaxoga npegycMaTtpyBaeT LUMPOKOe MCMNoNb30oBaHMe
B y4eOHOM npouecce aKTUBHbIX U MHTEPAKTUBHbLIX OOPM NPOBEAEHUSA 3aHATUI U OpraHM3auum
BHeayaMTOPHON paboTbl (KOMNbIOTEPHBLIX CUMYNALNIA, OENOBbIX U PONEBbIX Urp, pa3bopa KOH-
KPETHbIX CUTYaLW, NCUXONOrMYECKUX N UHBbIX TPEHMHIOB) C LIENbo (POPMUPOBAHNS N PA3BUTUS
npodeccrmoHanbHbIX HaBbIKOB 00y4YatoLmMxca. Y4YebHbIn npouecc npegycMaTpuBaeT BCTPEUN C
npeacTtaBUTENSMU POCCUNCKUX M 3apyBeXHbIX KOMNaHWUMA, FOCy4apCTBEHHbIX U OOLLECTBEHHbIX
opraHmsauun, MacTep-Knaccbl 3KCNepToB U CrneumManunucToB.

YaenbHbIN BEC 3aHATUIN, NPOBOANMbBIX B MHTEPaKTUBHbLIX ddopMax, onpenenseTcs rnas-
Hon uenbto OOl, 0cOBEHHOCTBIO KOHTUHIEHTa 0ByYaloLWNXCs, coaepXaHnemM KOHKPEeTHbIX OUC-
UMNAnH 1 B Lenom B y4ebHoM npouecce coctasnseT bonee 20% o1 obwiero obbema ayguTop-
HbIX 3aHATUN. J1eKUMOHHbIe 3aHATUS cocTaBnaoT He bonee 50% oblwero obbema ayanuTopHbIX
3aHATUN.

Mpn paspaboTke obpasoBaTesnibHON NporpaMmmbl A4S Kaxgoro moayns (y4ebHon gucum-
NAWHbI) NPEaYCMOTPEHbI COOTBETCTBYHOLLME TEXHOMOMMN OByYeHUs, KOTopble NO3BONAT obec-
NneynTb OOCTMXKEHME NNaHMpyeMblX pes3ynbrtaTtoB 00y4veHus. lNMpu nHTepakTMBHOM 06yYeHUn
peanuayeTcss MNOCTOSIHHbI MOHUTOPUHI OCBOEHUSs1 0Opas3oBaTenbHOM MpOrpamMmebl, LiENeHa-
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npaBfeHHbIN TEKYLLMIA KOHTPOSb U B3aMMOAENCTBMNE (MHTEPAKTUBHOCTL) NpenogaBaTtens n cTy-
AEeHTa B TedeHue Bcero npouecca obyyeHus.

OcHoBHas Lenb NPUMEHEeHN METOAOB aKkTMBM3aLUMN obpasoBaTenbHON AEATENbHOCTU —
obGecneunTb CUCTEMHbIM NOAXOA K npoueccy oTbopa, CTPYKTYpUpPOBaHMS U NpeacTaBreHus
yyebHOro martepmana, CTUMynNuMpoBaTb MOTMBALMIO CTYQEHTOB K €r0 YCBOEHWUIO U NMOHUMaHUIO,
pa3BuTb Yy oby4aemblx TBOpYECKMe cnocobHOCTN N ymeHne paboTaTb B Konnektnee, cpopmm-
poBaTb YyBCTBO JIMYHOM COMPUYACTHOCTU K KONMEKTUBHOW paboTe M OTBETCTBEHHOCTM 3a pe-
3ynbTaTbl CBOEro Tpyaa.

Ha 3aHaTnAX ncnonb3yrTca cregyrouime CoBpeMeHHble obpasoBaTeribHble TEXHONOMMU:
npobnemHoe o0byyeHne, MHPOPMaLMOHHbIE TEXHOMNOMNN, MEXANCUMNNMHApHOe obydeHne u ap.

HonyckatoTcst KOMOMHMPOBaHHbIE OPMbI NMPOBEAEHUST 3aHATUIA:

- NEKLUMNOHHO-NPaKTUYECKne 3aHATUS;

- NEKLMOHHO-NabopaTopHble 3aHATUS;

- nabopaTopHO-KypCOBbIE NPOEKTbLI U paboThl;

- MeXAMCUUNIMHAPHbIE MPOEKTHI.

MpenogaBaTenu caMmocTosATENbHO BblIOMpatoT Hanbonee noaxoasiume MetToabl U opMbl
NpoBeAEeHNs 3aHATUIN N3 YMCna PEKOMEHOO0BAHHLIX U cornacytoT Bblibop ¢ kadeapomn.

YyebHo-meToanyeckoe obecneyveHne OOl HanpaeneHns 011800.62 Pagnoduamka noa-
rotoBkn 6akanaBpoB B NMOSIHOM 0O0beMe coaepXXmTca B paboumx nporpammax QUCUMNINH, OH-
A€ OLEHOYHbIX CPEeACTB, MporpamMmmax NpPakTuK U UTOrOBOW aTTecTaunm.

CopepxaHue y4yebHO-meToan4ecknx maTepunanos obecneyunBaeT HeO6X0AMMbI YPOBEHb
n obbem obpasoBaHus, BKAOYAA U caMOCToATeNbHY0 paboTy GakanaBpoB, a Takke npeay-
cMaTpmBaeT KOHTPOIb kavyecTBa ocBoeHust ctygeHtamm OOl B Lenom 1 OTAeNbHbIX €e KOMMo-
HEHTOB (NpunoxeHue 5).

Hons npenopaBaTtenen, UMEKLWNX YYEHYIO CTeneHb U/MNu yyeHoe 3BaHWe, B ObLiem
yucne npenogasartenien, obecneymBatomx obpasoBaTesibHbIN Npouecc No AaHHONW OCHOBHOW
obpasoBaTenibHOW Nporpamme, coctaBnsieT He MeHee 50 NPOLIEHTOB, YYEHY0 CTeNeHb JOKTopa
HayK u/unu ydyeHoe 3BaHWe npodyeccopa MMeEKT He MeHee 8 MpOLEHTOB npenogasaTenen
(npunoxeHwne 6).

Mpn ncnonb3oBaHUN 3NEKTPOHHbBIX U34aHUn (MpunoxeHune 7) By3 obecnedmnmBaeT KaXKgoro
obyuyatouierocsi BO BpeMsi CaMOCTOATENbHOM NOArOTOBKM paboynm MEeCTOM B KOMMbHOTEPHOM
Knacce ¢ BbIxogom B IHTEpHET B COOTBETCTBMM C 0O bEMOM U3yHaeMbIX UCLUMINH.

Bpems anga goctyna B IHTepHeT ¢ paboymx MecT By3a Ana BHeayauTOpPHOW paboTbl Co-
cTaBnseT 4Ng KaXaoro CTyaeHTa He MeHee 2-X YacoB B Heento.

By3 obecneyeH HeobXxoaMMbIM KOMMSEKTOM SULEH3NOHHOIO nporpamMmHoro obecnevye-
HUS.

BY3 pacnonaraet maTepuanbHO-TEXHMYEcKon 6ason, obecneuymBarolen nposegeHue
BCEX BMOOB AMCLMUMNIIMHAPHON N MEXAUCUUNINHAPHON NoAroToBKM, nabopaTopHOM, npakTuye-
CKOM N Hay4YHO-uccregoBaTenbckon paboTbl 0byyarowmxcs, NnpeaycMoTPEHHbIX y4ebHbIM nna-
HOM BYy3a, U OENCTBYHOLMUM CaHUTAPHbIM M NPOTMBOMNOXAPHbLIM NMpaBuriaMm u Hopmam (npuno-
XeHune 8).

MaTtepuanbHo-TexHU4eckaa 6asa, nmetrowasaca Ha dakynbteTe, obecneynmBaeT npose-
AeHne y4yebHOro npouecca B nosiHoM ob6beme. dakynbTeT pacrnonaraeT ABYMsS MOTOYHbIMU
NEKLUMOHHbIMM ayauTOPUSIMK, OCHALLEHHbIMU MYyINbTUMEAUAHbIMUA NPOEKTOpaMM N KOMMbIOTe-
pamu aAnsa npes3eHTaunn ¢ AocTynomMm B IHTEpHEeT, ayauTopusamMmn Ans NnpoBeAeHnsi CEMUHAPCKNX
N NeKUMoHHbIX ans rpynnbl 15-20 yenoBek, 7 nabopaTtopusiMu, OCHALLEHHBIMWA COBPEMEHHOM
BblYMCINTENBbHOM TEXHUKOM Ha Kaxgoro ctygeHTa (10-15 yenoBek) 1 MMeOLWMMN YCIrioBUS AN
npoBeAeHNss CEMMHapOB C UCMOb30BaHNEM NPOEKLNOHHOrO obopyaoBaHus. YuebHble ayauTo-
pUN OTBEYAIOT CaHUTAPHO-TUTMEHNYECKMM HOPMaM.

6. XapakTepucTtuka cpenbl By3a, obecrneuymBaroLas pa3ssuTne ooLWeKynbTypPHbIX U
couMnanbHO-NTIMYHOCTHbLIX KOMMNETeHLUMIA BbINYCKHUKOB
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B yHuBepcuteTe co3gaHbl YCNOBUS AN aKTUBHOW XXM3HEAEeATeNbHOCTM oby4varolimxcs,
ANS rpaXkaaHCKoro camoonpeaeneHns n camopeanunsaumm, ana MmakcMmarbHOro yaoBneTsope-
HUSA NOTPeOHOCTEN CTYAEHTOB B MHTENNEKTYarlbHOM, AYyXOBHOM, KYNbTYPHOM U HPABCTBEHHOM
pasBUTUN.

CdopmupoBaHa cuctema coumanbHOM M BocnuTaTenbHon paboTbl. PYHKUNMOHUPYIOT cre-
AyroLmne CTPYKTYpHble nogpasgeneHms:

- YnpasrneHue no couymnansHon n socnutaTteneHon pabote (YBCP);

- WWtab cTygeHyYeckux TpyaoBbIX OTPALOB;

- LIeHTp MonogéxHbIX MHMUMATKB,

- Mcuxonoro-koHcynNbTauMoHHas cnyxba (B coctase YBCP);

- CnopTuBHbIV KNy6 (B coctaBe YBCP);

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

- ®oTorpacumyecknin LeHTp (B coctaBe YBCP);

- O3gopoBUTENBLHO-CNOPTUBHLIN KOMNIieke (B coctaBe YBCP).

CucremHas paboTa BegéTcsa B akTMUBHOM B3avMOAENCTBUM C:

- Mpodcoro3Hom opraHm3aumen CTygeHToB;

- O6beanHEeHHbIM coBeTOM ObyyvaroLLmXCs;

- CTygeH4YecKnm COBETOM CTYAropoaka;

- Mysesamn BI'Y;

- ABYMS1 AUCKYCCUOHHbIMM Kry6amu;

- TypUCTCKMUM Knybom «benas ropav;

- Knybom nHTennekTyanbHbIX UMp;

- YEeTbIPbMS BOSIOHTEPCKMMW OpraHmM3aumsaMu;

- YnpaBneHnem no MonoaéxHom nonntnke AaMmHucTpaumm BopoHexckon obnactu;

- MonogexHbiM npasmTenbCcTBOM BopoHexckon obnacTu;

- MonoaexHbiMm napnameHTom BopoHexckon obnactu.

B coctaBe MonogéxHoro npasutenctBa n MonogéxHoro napnameHTa BopoHexckomn
obnactn 60% 3TO CTyAEHTblI YyHUBEpPCUTETA.

KoopanHauMoHHbIM OopraHoM cTyaeHyecknx obbeamHenun BIY aengaetca CoseT obyyato-
LLMXCS, ONpeaensoLLnA KIoYeBbIe HanpaBrieHUst pa3BUTUS BHEYYEOHOM XU3HN B YHMBEpPCUTE-
Te 1 NPU3BaHHbIN obecneunTb aPPEKTMBHOE pa3BUTUE CTYAEHYECKMX OpraHmM3aummni, BXOOALWMX
B €ro COCTaB.

B coctaB CoBeTta obyvatowmxcs BI'Y Bxogdar cnegywouwme cTygeHYeckue opraHusauumu,
peanuayloLme NpoeKTbl NO pasnNnYHbIM HanpaBneHNAM BOCNUTATENbHON AEATENbHOCTH:

CTtyneHyeckun coseT

MonogexHoe asmxeHne agoHopoB BopoHexa «Kauenu»

Kny6 nHtennektyanbsHbix urp BI'y

KOpuaunyeckas knvHuka BI'Y n AKOP

Hay4yHo-nonynsapHbin Jlektopuin

LWTab ctygeHyecknx oTpsgos BIY

Bcepoccuinckun CtygeHyeckun TypHup Tpéx Hayk

depepanbHbI 0OpasoBaTeNbHbIN NPOEKT «HMDPOMOTOK»

LLkona aktuea BI'Y

Apxeornornyeckoe Hacrneaue LleHTpanbHoro YepHo3embs

CtyneHTbl — [etam

Ha dwusmyeckom cbakynbTeTe 0o6WMUM PYKOBOACTBOM BOCMUTATENbHOW AEATENbHOCTbLIO
3aHMMaeTCAa AeKaH, TeKyllyt paboTy OCyLIeCTBASIOT U KOHTPONMPYIOT 3aMecTuTenu gekaHa,
negarorn-opraHn3aTopbl, KypaTopbl y4ebHbIX FPynn 1 opraHbl CTy4eHYECKOro camoynpaBreHus.

B yHuBepcutete 8 crtygeHuecknx obwexutuin. Pabotatot 30 cnopTuBHbIX cekuun no 34
BMaam cropra.
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CTtyneHTaMm npefoctaBnsieTcss  BO3MOXHOCTb — fleTHEro OTAblxa B CMNOPTUMBHO-
0340pOBUTENBHOM KOoMMnekce «BeHeBUTUHOBOY, . AHana, Ha ocTpose Kopdy ([Mpeuns). Opra-
HU3YIOTCS 3KCKYPCUOHHbIE Moe3aku rno ropogam Poccumn, 6ecnnaTHoe noceleHne TeaTpos, My-
3ee, BbICTaBOK, KaTKOB, CMOPTUBHbIX MaTyeun, 6acCcenHoB.

PaboTtaeTt oToen cogencTaus TpyAoyCTPONCTBY BbIMYyCKHUKOB.

B yHuBepcuteTe peanuayoTcs couuanbHble nporpaMmmbl Ond CTYAEHTOB, B TOM 4ucrie
BblAeneHne coumanbHOM MoMoWM ManoobecnevyeHHbIM U HyxXaalwuMcs, coumnanbHas noa-
AepXXKa OTAeNbHbIX KaTeropum obyyaroLmxcs.

7. HopmaTtuBHO-MeTOAMYECKOE ObecnevyeHne CUCTeMbl OLLeHKM KayecTBa OCBOEHUA
obGy4arowmmuca OOl 6akanaBpuaTta no HanpaBneHuto noarotoBku 011800.62
Paanodumsnka

B cootBetctBUM ¢ ®I'OC BO no HanpaeneHuto nogrotoskn 011800.62 Pagnodusmka n
TunoBbIM NOMOXEHMEM O By3e oLeHKa KadecTBa ocBoeHus obydatowmmmnca OOl maructpaty-
pbl BKIIOYaET TEKYLLUMMN KOHTPOSb YCNEBAEMOCTU, NPOMEXYTOYHYIO U UTOFOBYHO rOCYyAapCTBEH-
HYIO aTTecTaumo obyyaroLmxcs.

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

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

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

OTK (POoHAbI BKIIOYAKOT: KOHTPOSIbHbIE BOMPOCHI U TUMOBbLIE 3a4aHUsA AN NPaKTUYECKUX
3aHATUN, NabopaToOPHbIX U KOHTPOSIbHBIX PaboT, KOMMOKBMYMOB, 324€TOB U 3K3aMEHOB; TECTbI U
KOMMNbIOTEPHbIE TECTUPYHOLLME NMPOrpaMmmbl; MPUMEPHYD TEMATUKY KypCOBbIX paboT/npoeKToB,
pedepaToB U T.MN., a Takke UHble POPMbl KOHTPOSS, NO3BOSIAOLLNE OLEHUTL CTeNneHb chopMu-
POBaHHOCTW KOMMNETEHLMI 0ByYaroLLmMXCs.

7.2. TocynapcTBeHHas utorosas atrectauua BbinyckHukoB OOl 6akanaBpuaTta

NToroBaga aTrectauus BbiNyCKHUKA BbicLLEro y4ebHoro saBegeHus ssndetca obssaterb-
HOWM M OCYLLEeCTBNSETCS Nocrie 0CBOEHNA obpasoBaTenbHOM NporpaMmmMbl B MOSIHOM o6beme.

Ha ocHoBe [NonoxeHuss 06 NTOroBon rocyaapCTBEHHOM aTTecTauuun BbiMyCKHUKOB BbIC-
Wwnx y4ebHbIx 3aBegeHun Poccunckon depepaumm, ytBepxaeHHoro MuHuctepctsom obpaso-
BaHUA 1 Haykn Poccurckon ®egepaummn, TpedosaHmmn ®rOC BO n pekomerHgaumin OOl BO no
COOTBETCTBYIOLLEMY HanNpaBneHo NOArOTOBKM pa3paboTaHbl 1 yTBepXKAeHbl TpeboBaHUs K Co-
AepXXaHnto, 06beMy M CTPYKTYpPE BbIMYCKHbIX KBaNMrKaLMOHHbIX paboT.

B uTorosyto atTectaumio BXoAUT 3aLimTa BbiMyCKHOW KBanngukaunoHHon paboThl (baka-
naepckon paboThl). bakanaBpckne paboTbl BbIMOMAHAKTCA NO TEMaM, YTBEPXAEHHBIM YYEHbIM
coBeToM hakynbTeTa.

ATTEeCTauNOHHbIE WCMbITAHUS, BXOASALWME B COCTaB MTOMOBOW aTTeCTauumnm BbINMyCKHMKA,
AOSMKHbI MOSMTHOCTBIO COOTBETCTBOBATbL OCHOBHOW ObBpasoBaTefibHOM nporpamme 6akanaBpcKom
noarotoBkn MmnkpoanekTpoHuKa 1 NonynpoBOAHNKOBbLIE NMPMBOpPLI, KOTOPYO OH OCBOWUM 3a Bpe-
MS 0By4yeHus.

Mpun opraHmsaumn paboTbl Hag OGakanaBpckon paboTon Kadegpa Mnocne 3aBepLleHus
TeopeTn4eckoro obyvyeHust B 7-M cemecTpe npoBoanT paboTy no BbIGOPY M YyTBEPXKOEHUIO TEM
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OakanaBpckux pabot. Tembl Bcex BakanaBpckux paboT COOTBETCTBYHOT TeMaTuke paboTbl ka-

deapsbl.

TemaTuka BbINYCKHbIX KBaNMMUKALMOHHBIX paboT HampaBneHa Ha peleHne npodec-
CUOHarnbHbIX 3a4auy:

MaTemaTU4Yeckoe M KOMMbITEPHOE MOAEenMpoBaHWE MaTepuanoB, KOMMOHEHTOB, 3MeK-
TPOHHbIX NPUOOPOB M YCTPONCTB MUKPOINEKTPOHMKM Pa3fNYHOIrO0 OYHKLMOHANbHOIO Ha3Haye-
HUS;

aHanu3 n paspaboTka MeToO4OB TEOPETUYECKOro U IKCMEPUMEHTANbHOIO UCCrneaoBaHus
KOHCTPYKLMN N TEXHOSOMMN KOMNOHEHTHOW 6a3bl COBPEMEHHOM 3NEKTPOHMKY;

NPUBOpPHO-TEXHONOIrMYeckoe NpoekTnpoBaHme nsgenuin CBY anekTpoHuky;

nccnegoBaHne U3NYECKMX MPOLIECCOB B MOMYNpPOBOAHMKOBLIX Npubopax pasnnuyHoro

YHKLUMOHANbHOrO Ha3HayYeHus.

HenocpeactBeHHOe pyKOBOACTBO GakanaBpamMu OCYLLECTBIISIETCA TOMbKO pyKOBOAUTE-
NSMU, UMEIOLLIMMMN YYEHYIO CTEMNEHb.

TpeboBaHusi, 00ycnoBneHHbIE CneumanM3MpoBaHHON NOAroTOBKOW GakanaBpa, BKIHOYa-
IOT:
eriadeHue:

e HaBblkaMM CaMOCTOATENbHOW Hay4YHO-UCCNEeA0BaTENbCKON AEATENbHOCTY;

e HaBblkaMu NpoBeaAeHNsa PU3NYECKOro aKCNepuMeHTa:

e MeToOaMM OLIEHKM TOYHOCTU 3KCMEePUMEHTaNbHbIX Pe3yfibTaToB;

e 3KCNEepUMEHTanbHbIMKM METO4aMN UCCNeaoBaHNA konebaTenbHO-BONTHOBLIX CUCTEM;

e HaBblkaMu paboTbl C COBPEMEHHbLIM 3KCNEPUMEHTaNbHbIM 060pyaOBaHNEM

e UCCNeAoBaHUs!, NPOEKTUPOBAHUSA U NMPUMEHEHUSI KOMIMOHEHTOB UHTErparnbHOM 3NEeKTPOHUK U
nonynpoBOAHUKOBLIX NPUGOPOB;

e MeTOodaMu M cpeacTBamMu KOMMbIOTEPHOrO MoAeNMpoBaHnsa dM3nMYeckmMx NpoLLeccoB 1 siBne-
HUI B 0O beKTax MUKPOINEKTPOHMKN N NOSYNPOBOAHNKOBbLIX Npnbopax;

e OCHOBHbIMW COBPEMEHHbLIMM METOO4aMWM pacyeTa U CXEMOTEXHWYECKOro MNpOeKTUpPOBaHUS
LUMAPOBLIX CUCTEM HA OCHOBE UHTErpanbHbIX CXEM;

YMEeHUe:

e popmynupoBaTb U pewaTb 3agayvn, BO3HMKAKOLWME B XOAE HayYHO-MCCNEeAoBaTENbCKON U
Hay4YHO-MHHOBALMOHHOW OEATENBHOCTY;

e BblOMpaTb Heobxoanmble METoAbl UCCREeAOBaHUs!, pacyeTa U KOHCTPYMPOBAHUS KOMMOHEH-
TOB MMKPOSEKTPOHUKN 1N NONYNPOBOAHNKOBBIX NPUBOPOB;

o 0606wWaTb 1 oTpabartbiBaTb NONyYEHHbIE pe3ynbTaThl, aHANM3MpoBaTb U OCMbICIIMBATb MX C
Yy4E€TOM NNTEPATYPHbIX AAHHbIX;

e BecTu bubnuorpadumyeckyto paboTy C NpMBNEYEHNEM COBPEMEHHbBIX MHOPMALMOHHBIX TEX-
HOMNOMNN;

e MpeacTaBnsaATb UTOrMM NpoaeniaHHon paboThl B BUAE OTYETOB, 0630p0oB, A0OKNaAoB, pedepa-
TOB U cTaten, 0poOpMNEHHbIX B COOTBETCTBUMM C OOLLENPUHATHIMX HOPMaMK, C NPUBMEYEHN-
€M COBPEMEHHbIX CPEACTB peaakTUPOBaHUSA U nevaTy;

e MUCMONb30BaTb MaTeMaTU4eCKUI annapaTt U YACNEHHble MeToabl, dM3nYeckne n maTtemaTtu-
yeckne PU3NKO-XMMMUYECKMe MoLenu NpoLeccoB M SBMNEHUN, Nnexawmx B OCHOBE Monynpo-
BOJHMKOBbIX NPMOOPOB N N3OENNIN MUKPOINEKTPOHUKN;

e MNPeacTaBnATb UTOMM NpoaenaHHon paboTbl B BUAE OTYETOB, pedepatoB, ctaTen, odhopm-
NEHHbIX B COOTBETCTBMM C UMEKLMMUCH TPeboBaHUAMN, C NPUBNEYEHMEM COBPEMEHHbIX
CpeacTB peaakTUpoBaHUs 1 neyaTu.

e MPUMEHATb COBPEMEHHbIE TEXHOMNOIMYECKMe NpoLEecchl U TexHorormdeckoe obopynoBaHune
Ha 3aTanax uccneagoBaHus, pa3paboTKku U NPOM3BOACTBA MaTepuaroB 1 U3AENUIA MUKPOSNEK-
TPOHWUKN;

e MAEeHTUUUMpPOBATL HOBblE 06NacTu UccneaoBaHun, HoBble Npobnemsl B cdepe husnkn n
TEXHOMOMMN N3roTOBIIEHUS 3NEKTPOHHbBIX MPUOOPOB M YCTPONCTB MUKPOINEKTPOHUKM;
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e paspabaTtbiBaTb MOAENM UCCredyeMblX MPOLLECCOB, 3fIEMEHTOB, NPMOOpPOB M YCTPOWUCTB
ANEeKTPOHHOW TEXHUKM.

8. ﬂpyme HOpMaTUBHO-MeTOAUYEeCKNEe AOKYMEeHTbl U MaTepuanbl, ob6ecneyuBawowme
Ka4eCTBO NOAroToBKHM o6yqa|ou.unx0ﬂ

Hapsagy ¢ knaccudeckumu popmammn obyyeHus Ha kadpegpax, ocyLecTBNAWmnX yy4eb-
HbIN NpoLecc no HanpaeneHuto B pamkax OOI, npegycmatpmuBaeTcs:

- MCNOJSIb30BaHWE AeroBbIX UrP, NCCNefOBaHUM KOHKPETHBIX MPON3BOACTBEHHbLIX CUTYya-
UMrA, UMUTALMOHHOIO OBYYEHUSI N NHBIX MHTEPAKTUBHBIX (POPM 3aHATUM B 06bemMe He MeHee
20%, TecTpoBaHus;

- NpurnaweHne Beaywmnx cneumanucToB — NPakTUKOB M3 YMUCna pykoBoauUTeNen otpac-
neBbIX NPeAnpUATU ANs NpoBeaeHUss MacTep-Knaccos no gucuunimHamM npogeccnoHasnbHoro
umKna;

- NpUMeHeHne obpasoBaTenbHbiX 6a3 3HaHMN U MH(OPMALIMOHHBIX pecypcoB rnobanb-
Hon ceTn Internet ana pacwmpeHns BO3MOXHOCTEN U3yYeHUs OUCUMMMANH ydebHoro nnaHa v
O3HaKOMJIEHMUS C NOCAEAHUMN JOCTUXKEHUSIMN B PA3SIMYHbIX OTPACIISX HAYKU U TEXHUKMK;

- NnpumeHeHne NM3BM 1 nporpaMm KOMMNbOTEPHOM rpaduky No umknam odbwmx matema-
TUYECKNX U eCTECTBEHHOHay4HbIX, 00LienpodeccmoHarnbHbIX N cneunanbHbIX UCUUMANH Npu
npoBefeHNN NPAKTUYECKUX 3aHATUIN, KYPCOBOIO NPOEKTUPOBaHUS U BbinosiHeHun BKP.

[na camocTtositTensHon paboTbl CTYAEHTOB npeaycmaTpuBaeTcs paspaboTka Mo BCEM
ancumnnuHam OOl meToauyecknx pekomeHgauun, ¢ NOMOLLLI KOTOPbIX CTYAEHT opraHusyeT
cBot paboTty. B npouecce camocToAaTeNbHON paboThl CTYAEHTbl MMEKT BO3MOXHOCTb KOHTPO-
nmMpoBaTb CBOWU 3HAHMUS C MOMOLLbIO pa3paboTaHHbIX TECTOB MO AUCLUNIIMHAM crneunasnbHOCTH.

B aucumnnunHax npodeccnoHanbHOro Lukna npeaycMoTpeHoO UCMonb3oBaHME WHHOBA-
LUMOHHbBIX TEXHONOrMM (MHTEepaKTUBHbIE LOCKW, cpeacTBa TeneKOMMYHUKauuu, MynbTUMeann-
Hble NPOEKTOpbLI, courieHeHHble ¢ NOBM, cneunannampoBaHHoe nporpamMmmMHoe obecneyeHne u
cpencTBa KOMMbIOTEPHON OUArHOCTUKN).

Kpome TOro, B obpasoBaTefnibHOM MpoLuecce UCMOofb3yHTCA crieayowme NHHOBaLMOHHbIE
MeToAabl:

- NPUMEHEHNE INEKTPOHHBIX MYSTIbTUMEAUNHBIX Y4EOHMKOB 1 y4ebHbIX Nocobun;

- NPUMEHEHNE aKTUBHbIX METOAOB 00y4EHUs, KKOHTEKCTHOrO 0By4eHnsi» 1 «0by4eHuns Ha
OCHOBE OnbITay:

- UICNONb30BaHUE MPOEKTHO-OPraHN3aLUMOHHbIX TeXHOMorMm obyyeHnst paboTte B KomaHae
Haz KOMMMEKCHbIM peLleHneM NpakTUu4eckmx 3agau.

MporpammMa cocTaBneHa: kadeapor aMeKTPOHUKN.

Mporpamma ofobpeHa Hay4YHO-MeTOANYECKMM COBETOM (DU3MYECKOro dhakynbTeTa

>

[ekaH duamyeckoro akynoteTa /A.M. bobpewos/

3aB. kKaheapon ANEeKTPOHUKN /A.M. bobpeLios/

Kypatop nporpammsl /Lré/ /KO0.3. Kopuarut/
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MpunoxeHue 1 Npaduk yuebHOro npouecca

CeHTa6pb OkTa6pb Hos6pb [ekabpb o SHBapb ®espanb MapTt Anpenb Mawn MioHb Wionb Asryct
n ~ N — — n ™ n ~
Mecmzﬁﬁa'giﬁh'mﬁm%mzﬁﬁ :Hﬂgmaﬁémaﬁﬁégﬂﬁﬁgbﬁﬁmzﬁﬁégﬂﬁgmﬁﬂﬁ
Halald]T 1|28 [ eld s B lala] [Blale]T M elel T Ml lela] oo 8] 1 [E e [a ] F ol a 8] e e g ol ]5] &
112]3[4|5|6|7]|8]9]10]11]12]13|14|15|16|17[18|19]|20]21]22]23|24|25|26|27|28]29|30(31|32|33|34|35(36|37|38| 39| 40| 41| 42| 43| 44| 45| 46| 47| 48| 49| 50| 51| 52
I 213|3|K|K I[3|3]|3|K|K|K]K|K]K[K
II 213|3|K|K 321NN K|K]IK|K]K]K|K
111 213|32|K|K 321NN K|K]IK|K]K]K|K
v 213|3|K|K 2(3(r14a1al4al KK K] KKK K
CBogHble gaHHble U 0603HaYeHus
Kypc 1 Kypc 2 Kypc 3 Kypc 4 Wroro
ceM. 1| cem. 2| Bcero | cem. 1| cem. 2| Becero | cem. 1| cem. 2| Bcero | cem. 1| cem. 2 | Bcero
TeopeTnyeckoe 0bydeHne 18 18 36 18 17 35 18 17 35 18 16 34 | 140
D |9k3aMeHauMOoHHbIe ceccum 3 4 7 3 3 6 3 3 6 3 2 5 24
Y |YuebHas npakTuka (KOHUEHTP.)
YuebHas npakTuka (paccpea.)
H |HayuHo-uccnen. pabota (KOHUEHTP.)
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
K |KaHukynbl 2 7 9 2 7 9 2 7 9 2 7 9 36
UToro 23 29 52 23 29 52 23 29 52 23 29 52 | 208
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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 Hegenb 18 Hegenb 18 Hegenb 17 Hepgenb 18 Hegenb 17 Hepgenb 18 Hegenb 16 Hegenb
Yacos Yacos Yacos Yacos Yacos Yacos Yacos Yacos
LWincbp HanmeHoBaHua gucumnnnH elels elsls _ . e elsls % e ¢l s % g ¢l s % s ¢l el s
= = = (v} o] = = = (v} L] = = = (v} ] = = = (v} L] 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
b51.5.2 @urnocogpus 18 | 36 1
b51.5.3 OKoHoMuKa 18 |36 1
b51.6.4 WHocmpaHHbIt A3bIK 36 1 54 1 36 1 341
51.8.00 BapuamueHasi yacmb. O6s13amesibHble Qucyunu-
HblI
51.8.04.1 lMonumonoausi 18 1
51.B.04.2 lNpasosedeHue 18 1
61.B.04.3 lMcuxonoeusi 18 1
51.8.04.4 lMedazoeuka 18 1
61.B.04.5 Pycckul a3bik u Kynbmypa peyu 18 1
51.B.4B BapuamueHasi yacmb. [JucyunnuHbi no ebi6opy
61.B.4B.1 Kypc no ebibopy us:
61.B.4B.1.1 Kynbmypa obuwjeHus 18 1
b51.B.4B.1.2 OcHosbl peyego20 8o3delicmeus 18 1
651.B.4B.2 Kypc no ebibopy u3:
b51.B.0B.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 Mamemamuyeckuli u ecmecmeeHHOHayYHbIU YUK
B2.6 Basoeas yacmb
B2.6.1.1 MexaHuka 54 | 18 1
B62.5.1.2 MonekynspHas ¢u3suka 54 |18 1
62.5.1.3 Snekmpu4yecmso u MagHemu3m 54 | 18 1
52.6.1.4 KonebaHus u 8011HbI, onmuka 51|17 1
62.5.1.5 AmomHasi 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
Yacos Yacos Yacos Yacos Yacos Yacos Yacos Yacos
Wincpp HanmeHoBaHMs ancumnnmH el el s I S e Alel 2 o sl e = 3 AR £l =
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51Elelale| 2|Elglale|3| § |gls|s|3|Elalale|8|3|Elslsle|g|2|Elals|e|8|aEla|ls|e|3|slzlst
x © O ™ T x © O ™ T x © O ™ T x © O ™ T o x © O ™ T o x © O ™ T o x © O ™ T x O ™ T
Q Q © X ® Q Q [ b4 ® Q Q [ b4 ® [ Q [ b4 @® Q Q [ b4 ® Q Q [ b4 @® [ Q [ b4 ® Q [ X ®
= = = (v} ] = = = (v} ] = = = (v} ] = = = (v} ] i‘ = = = (v} ] i‘ = = = (v} ] i‘ = = = (v} ] = = (v} ]

62.6.2.2 AHanumuyveckas 2eomempus 36 | 36 1

B62.6.2.3 JluneliHasi anzebpa 36 |36

B52.6.2.4 AughcbeperyuarnbHbie ypagHeHUst 36| 36 1

52525 Teopusi seposimHocmeli U MameMamuy4eckasi cmamu- 34| 17 1

cmuka
B52.5.3 Aneopummbl U 513bIKU MPO2PaMMUpO8aHUsi 36 36 1
52.8.01] BapuamueHasi yacmb. O6s13amesibHble Qucyunu-
o HbI

62.B.04.1 Unpopmamuka 1 36 36 a

52.8.04.2 Teopusi hyHKLUL KOMIIIIEKCHO20 EPEeMEHHO20 17 | 34 1

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

52.B.01.4 AmomHas u a0epHas usuka 2 18 27 1

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

62.B.4B Kypc no ebibopy u3:

b62.B/IB.1.1 | Acmpocpusuka 8 8 !

B2.BB.1.2 | Okonoaus 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

B3.5.1 MemodbI MameMamu4eckol hu3uKu 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

53.5.2.3 KeaHmoseasi MmexaHuka 34 34 1 36 181 1

B3.5.2.4 TepmModuHamuka u cmamucmudeckasi (husuka 48|32 | 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 351eKMpPoHUKa 34 34 |1 1

63.5.4.3 MonynpoeodHuUKo8as 3NEKMPOHUKa 32|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 gucumnnuH . el . il = alels 0 el sl p el s p elsls sl s
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B63.5.5 BesonacHocmb xusHedesamenbHocmu 1632 !
53.8.00 BapuamueHasi yacmb. O6s13amesibHble Qucyunu-
- HbI
63.B.04.1 MukponpoueccopHsie cucmembi 36 36| 1
53.8.00.2 YHucneHHble MemoOb! U Mamemamu4yeckoe Modenupo- 24 34 |1
8aHue
b3.B.04.3 Xumusi 18 18 1
53.B.00.4 BekmopHbIli u meH30pHbIl aHanu3 18| 18 1
53.B.0.5 WHmeeparnbHbie ypagHeHUs U 8apuayUuoHHOe ucyuce- 17 | 17 1
Hue
5£3.B.04.6 Teopemuy4eckue 0CHO8bI padUOMEXHUKU 51 341 1
63.B.04.7 PaduomexHudeckue yenu u cugHarsbl 36 36| 1 1
63.B.04.8 PaduonpuemHbie ycmpoticmea 34 34 a |1
63.B.04.9 ®Du3suka 80/THOBbIX MPOUECCO8 36 361
63.B.04.10 @DyHKYUOHaNbHas 3/1eKMpPOoHUKa 36 36 1
B3.B.0A.11 | PeweHue 3aday Ha 3BM 32132
63.B.04.12 SnekmpoduHamuka CBY 32 1
5£3.8.04.13 | Paduogpusuyeckue Memoobi 32
53.B.AB BapuamueHas yacmb. QucyunnuHbl no ebi6opy
63.B.4B.1 Kypc no ebibopy us:
53.B.71B.1.1 WmnynbcHas u yugposasi 31eKmpoHUKa 34 1
B3.B/IB.1.2 | ModenuposaHue HemuHelHbIX cucmem 34 1
B63.B.14B.2 Kypc no ebibopy u3:
63.B.AB.2.1 ModenuposaHue HenuHelHbIX cucmem 36 1
53.B./1B.2.2 OrekmpomazHUMmHasi coeMecmumocms paduoasieK- 36 1
MPOHHbIX cpedcme
63.B.4B.3 Kypc no ebibopy u3:
63.B.4B.3.1 MawuHHBIU aHanu3 31eKmpOHHbIX CXeM 36 1
53.B./1B.3.2 L{ugpposoe modenuposaHue UHGOpMayUOHHbIX cuC- 36 1
mem
B63.B.11B.4 Kypc no ebibopy u3:
b3.B.[1B.4.1 lpoepammuposaHue no2u4ecKUX UHMeapasbHbIX CXeM 32
63.B.B.4.2 | MawuHHas onmumu3ayusi 3/1eKMpPOHHbIX ycmpolicms 32
63.B.IB.5 Kypc no ebibopy us:
63.B.[]B.5.1 Bbasosble cmpyKkmypb! UHMezpansHOU 3/1eKMPOHUKU 32 1
b63.B.1B.5.2 OcHOoBbI 8UOUO3NNEKMPOHUKU 32 !




18

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
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B63.B.11B.6 Kypc no ebibopy u3:
b3.B.[B.6.1 TOP2 34 1
63.B.[]B.6.2 AHarnozosas cxeMomexHuka 34 !
63.B.B.7 Kypc no ebibopy us:
B63.B.AB.7.1 | PaduogusuyecKull mpakmuKkym 72 1 51 1 72 1 64 1
b3.B.[jB.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
(471 QPaKkynbmamusebl
o141 OcHoBbl meopuu no3HaHusi 36 1
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MpunoxeHne 3 AHHOTauMmn padoumx nporpamm
B1.5.1 UcTtopusa

Llenu n 3agayum yue6HOM AUCLUNIIUHDI.

Llenbto gucumnnnuHel «MIcTopus» 9BnaeTcs: nsydeHune LesioCTHOro Kypca UCTOPUM COBMECTHO C
APYrMMKn aucumninHamMn uukna; opmMmpoBaHne y CTyAeHTOB COBPEMEHHOIO MUPOBO33PEHUS;
OCBOEHMNE UMW COBPEMEHHOIO CTUMNA MbILUEHUS.

B xoge nsyyeHus aucumnnuHbl «ctopusi» cTyoeHTbl OOMKHbI: MMeTb NpeacTaBrieHne O Cyll-
HOCTM, popMe U (DYHKLMM UCTOPUYECKOTO 3HAHUS; OBNaAeTb d1eMeHTaMn MCTOPUYECKOro aHa-
Nnn3a; 3HaTb: MOHATUIHBIN annapaT UCTOPUYECKON HAYKN, OCHOBHbIE METOAbI UCCINEA0BaHUS UC-
TOPWM; CYLLHOCTb, COAEp)XaHWe, 0COOEHHOCTM Pa3BUTUS OTEYECTBEHHON UCTOPUKN; OCHOBHOWM
CNEKTP KOHLEMNUUA UCTOPMUYECKOTO PasBUTUS, TOYEK 3PEHUS MO YaCTHbIM UCTOPUYECKUM Mpo-
6rnemam; ymeTb: CaMOCTOSTENbHO aHanM3MpoBaTb UCTOpUYeckne akTbl; NPUMEHSATb MPUHLIN-
Mbl UICTOPM3Ma 06 BLEKTUBHOCTU B aHanM3e UCTOPUYECKoro MaTepuana; npuMeHsTb NoNyYeHHble
3HaHMA U YMEHMSI MPU aHanM3e COBPEMEHHbIX COLMAanbHO-3KOHOMUYECKUX M coLManbHo-
NONUTUYECKUX NPOGeM CoOBpeMEHHOro aTana pasBuTus 0Te4eCTBEHHOM UCTOPUN; UMETb HaBbl-
K1 paboTbl C UICTOPUYECKMMU UCTOUYHUKAMMN.

MecTo yyebHOM AncuunnuHbl B cTpykType OOI.

OucumnnnuHa «Mctopusa» sBASETCA YacTblo FyMaHUTApHOro, CouuanbHOro M 3KOHOMUYECKOro
umkna (6nok b.1) gucumnnmMH NOAroTOBKM CTYAEHTOB MO HanpasneHuto nogrotoskm 011800
«Pagnodumsunkay.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eamHULbl) y4eOHOW ANCLMNIIUHDI.

CopepxaHue ANCUMNNHBLI OXBaTblBaeT KPYr BONPOCOB, CBA3AHHbLIX C U3y4YEeHUEM CrieayroLmx
pasfernos:

CyLwHOCTb, hopMbl, PYHKLUM UCTOPUYECKOTO 3HaHUS. MeToabl U UCTOYHUKM N3YYEHNSA UCTOPUN.
MoHAaTMe n Knaccuukauma MCTOPUYECKOro MUCTovHMKa. OTedecTBeHHast uctopuorpadmsa B
NpoLwsoM M HacTodwem: obuiee n ocobeHHoe. MeTogonorna N Teopna UCTOPUYECKON HayKW.
NcTtopusa Poccum — HeoTbemnemasa YyacTb BCEMUPHON UCTOPUKU. AHTMYHOE Hacreaue B arnoxy
Benukoro nepecenenuns Hapoaos. Npobriema aTHoreHe3a BOCTOYHbIX criaBsiH. OCHOBHblE 3Ta-
Nbl CTAHOBMEHWA rocydapcTBeHHOCTU. [peBHsAss Pycb U KOYeBHMKW. BusaHTuncko-
apesBHepycckme cBasn. OcobeHHOCTN coumnanbHoro ctpos [pesHen Pycu. OTHOKYNbTYpPHbIE U
coumnanbHO-NONIMTUYECKNE MPOLIECCHl CTAHOBSIEHUS PYCCKOW rocyaapcTBeHHOCTU. [lpuHaTue
XpuUcTmaHcTBa. PacnpocTtpaHeHue ncrnama. 3BOSIoLUS BOCTOMHOCABAHCKOM roCy4apCTBEHHO-
ctu B XI-XIl BB. CoumnarnbHo-nonutuyeckne nameHeHus B pycckux semnsax B XllI-XV BB. Pycb u
Oppga: npobnembl B3aumoBnusaHus. Poccus n cpegHeBekoBble rocyaapctea EBponbl u Asun.
Cneumndurka popmMmpoBaHna eguHOro poCCUMCKOro rocygapcrtea. BossbiweHne Mocksbl. Pop-
MUpPOBaHMe COCITIOBHOM CUCTEMbI opraHu3auunm obuectea. Pedopmebl NMeTpa 1. Bek EkaTtepuHbl.
Mpegnockblnkn n 0ocobeHHOCTN cKNnagbliBaHUS pOCCUMCKOro abcontotTnama. JUckyccumn o reHesu-
ce camogepxaBusi. OCOBEHHOCTN N OCHOBHbIE 3Tanbl 9KOHOMUYECKOro pa3sutusa Poccuun. 3so-
noums oopm cobcTBeHHOCTUN Ha 3eMnito. CTpykTypa dpeoganbHoOro semnesnageHnd. Kpenoct-
Hoe npaBo B Poccun. MaHydakTypHO-NpoMbILWieHHOe npomn3BoacTBo. CTaHOBMEHWE NHAOYCT-
puansHoro obwectsa B Poccuun: obuiee n ocobeHHoe. OBLiecTBEHHasa MbICIb 1 OCOBEHHOCTH
obwectBeHHoro asmxkeHus Poccum XIX B. Pedopmbl n pedopmaTtopbl B Poccumn. Pycckas
KynbTypa XIX Beka v ee BKnag B MUPOBYLO KynbTypy. Ponb XX cTonetns B MUPOBOW UCTOPUN.
Mmobanusauma obwectBeHHbIX npoueccos. Mpobrnema 3KOHOMUYECKOro pocta M MoaepHusa-
ummn. Pesontouun n pedopmbl. CoumnanebHas TpaHchopmauna obuiectsa. CTONKHOBEHME TeH-
AEHUMA MHTepHaumoHanuMama u HauuoHanmama, MHTerpauum n cenapatmsama, OeMOKpaTum U
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aBTopuTapuama. Poccusa B Havyane XX B. O6bekTuBHas NOTpebHOCTb MHOYCTpUansHOW Moaep-
Hu3auum Poccun. Poccumnckmne peopmMbl B KOHTEKCTE 0BLLEMUPOBOro pa3BuUTUSA B Ha4arne Beka.
MonuTtuyeckme naptmm Poccuu: reHesnc, Knaccudgukaums, nporpammel, Taktuka. Poccusa B yc-
NOBUSAX MUPOBOWN BOWHbI U OblieHaunoHanbHoro kpusmca. Pesonouus 1917r. [paxagaHckas
BOWHA M MHTEpBEHUMA , NX pesdynbtaTtbl U nocneacTeus. Poccuinckas amurpaumda. CoumnanbHo-
3KOHOMMYecKoe pa3BuTtue ctpaHbl B 20-e rr. HAIMN. dopmupoBaHmMe ogHOMApTUAHONO NonuTUYe-
ckoro pexuma. ObpasosaHne CCCP. KynbTypHasi Xn3Hb cTpaHbl B 20-e rr. BHelHaa nonutuka.
Kypc Ha cTpouTenbCTBO coumanuama B OOHOW cTpaHe u ero nocrneactsus. CoumanbHoO-
3KoHoMunyeckne npeobpasosaHnda B 30-e rr. CCCP HakaHyHe M B HadanbHbI Nepuos BTOPOW
MUpoBon BoWHbl. Benukas OTeyectBeHHasa BorHa. CoumnanbHO-3KOHOMUYECKOoe pasBuTtue, o0b-
LLIeCTBEHHO-NONNTUYECKAdA XN3Hb, KyNnbTypa, BHeLWHAA nonmtuka CCCP B nocneBoeHHbIe roabl.
XonogHas BovHa. MonbITKM OCyLEeCTBNEHUS NONIUTUYECKMUX N IKOHOMUYeCKuX pedopm. HTP n
ee BnmsHne Ha xopa obuwecTteeHHoro passutusa. CCCP B cepeanHe 60-80-x rr. CoeTtckum Coto3
B 1985-1991 rr. MNepecTtponka. MNonbiTka rocygapcteeHHoro nepesopota 1991 r. u ee nposan.
Pacnag CCCP. benosexckue cornaweHusi. Oktadpbckme cobbitus 1993 r. CTaHOBNEHME HO-
BOW poccumnckon rocygapcrteseHHocTn (1993-1999 rr.). Poccmna Ha nyTu pagmnkansHOW couunarb-
HO-3KOHOMMYeCKON MoaepHusauun. KynbTypa B coBpeMeHHon Poccun. BHelwHenonutuyeckas
AeATerNbHOCTb B YCMOBUSIX HOBOW reonosiMTUY4eCKOn cuTyauuu.

CDopma npome)KyTquoﬁ aTTecTaunun 3K3aMeH.

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

B1.5.2 ®dunocodusn

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenb nayyenunsa ancumnnuHbl «Punocodpusay - cnocobcTBoBaHne (OPMUPOBAHUIO Y CTYAEHTOB
LLeNIOCTHOro, CUCTEMHOIO NPeACTaBfiEHMs O MUPEe U MeCTe YerioBeka B HEM, BOCNUTaHWME Cro-
CcoBHOCTM 1 NOTpebHOCTM K domnocodckon pednekcnmn, PrUnocodckon oLEHKE SBNIEHUI U NPO-
LLleCCoB [EeNCTBUTENbHOCTN, YCBOEHWE NPEencTaBfieHUA O CIOXHOCTM ObITWs, pacKkpbiTve ero
MHOrOYPOBHOCTM M MHOroo6pasusi.

3agayum M3yyeHus QUCUUNINHGI

1) NO3HaAKOMUTb CTyAEHTOB C nNpobnemamu, ngesamMm U KoHUEenuMsMu, BolpaboTaHHbIMW B Mpo-
Lecce NCTopu4eckoro passuTnsa pmnocodckom Mbicnu;

2) packpbITb cneunduky dunocogckoro MMpOBO33pEHNS, MOHMMAHUS LLEHHOCTU U NOSb3bl ou-
N0COMCKOro B3rnsifa Ha XusHb;

3) cnocobcTBOBaHME Pa3BUTMIO CaMOMO3HaHUS, MOHMMAHNSA CBOUX WUHAMBMAOYaNbHbIX 0COOEH-
HOCTEeWN, COOTBETCTBYHOLLMX NOTPEOHOCTEN N BO3MOXHOCTEN MX peanusaunm;

4) BblpaboTka y CTyQeHTOB NOTPeBGHOCTM B CaMOCOBEPLLUEHCTBOBAHUM, NOMOLLb UM B onpeae-
NeHnn NyTerm n cnocoboB OOCTUXKEHUS BEPLUMH B CBOEW NIMYHOM U NpodeccuoHanbHom aes-
TEeNbHOCTH;

5) pasBuTne y CTy4eHTOB TBOPYECKOrO MbILUNEHUS, OAHUM N3 BaXKHENLLMX MOMEHTOB KOTOPOro
ABNSIETCA CNOCOOHOCTb NPOBGIEMHOro BUAEHMS MOCTUrAEMbIX peanuin Mmpa;

6) dhopmunpoBaHue y ctygeHTa uandeckoro oakynotetTa npeactaBrneHi o eANHCTBE U MHOTO-
o6pasunm oKkpy>arLlero mmpa, o cBs3m U3NYECKOro U XMMMUYECKOro, XMMmM4Yeckoro n buonoru-
4YeCKOro ypoBHeN peanbHOCTM Ha 6ase hunocodckoro oCMbICNeHUs Npodnemsl 6bITUS;

7) 3HAaKOMCTBO CTyAeHTOB pmnanyeckoro akynbTeTa ¢ OCHOBHbIMW (DOpPMaMmn opraHn3aunmn Ha-
YYHOrO 3HaHWsi, 3aKOHOMEPHOCTAMM Hay4YHOro MNO3HaHMSA, PacKpbiTUe MPUHLMMOB CUCTEMHOCTMH,
9BOJIIOLMOHN3MA U CaMOOpraHM3auumn, CoOCTaBnsWmMX AP0 COBPEMEHHOW HAYYHOW KapTUHbI
MUpa;
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8) pasBuTME YMEHUI NOrMYHO POPMYNNPOBAaTb, U3naraTb U apryMeHTUPOBaHO OTCcTamBaTb CO6-
CTBEHHOE BMOEHME paccMmaTpuBaeMbix Npobnewm;

9) cogencTeoBaTb OBNageHM0 NpMeEMamMn Be4eHUst QUCKYCCUKM, NONEeMUKN, ananora B obnactu
PUNOCOdCKMX N 0BLLEeHaYyYHbIX NPOBNeMm.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnnuHa «dunocoua» sBAsSETCA YacTblo 'YyMaHUTAPHOro, COUManbHOrO N 3KOHOMUYECKO-
ro yvkna (6nok b.1) aucumnnuH NoAroToBKM CTYAEHTOB No HanpasneHuto nogrotosku 011800
«Pa-gnocumsnkar.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

Kypc comnococmn coctomt n3 aByx 4actemn: UCTOpUYECKOn 1 TeopeTmyeckon. B xoge ocsoeHuns
NCTOPUKO-bMNocodcKkoro pasgena CTyAeHTbl 3HAaKOMATCSA C NPOLLEeCCOM CMEHbl TUMOB MO3Ha-
HUS B MUCTOPUM YenoBevecTBa, 0OYCMOBMAEHHbIX CNEUUdUKON UMBUAN3ALUUN U KyIbTypbl OT-
AeNbHbIX PEerMoHOB, CTPaH N UCTOPUYECKMX 3MNOX. TeopeTUyecknn pasgen Kypca BKoYaeT B
cebs oCHOBHbIE NPobBeMbl ObITUSE N NO3HaHUS, paccMaTpuBaeMble Kak B pedsIEKCUBHOM, Tak U
B LleHHOCTHOM nnaHax. CoaepxxaHve ANCUMMNINHBLI OXBaTbiBaeT KPyr BOMPOCOB, CBSA3AHHbLIX C
n3yyeHMeMm crnenyowmnx pasaernos:

MpeomeTt dunocodpumn. Mecto n ponb dunocodun B KynbType. CTaHoBneHne dunocodun.
OcCHOBHble HanpaBrieHus:, WKOMblI Puocodun 1 atanbl ee UCTOPUYECKOro pas3suTus. CTpykTy-
pa nnocodCcKoro 3HaHus. YdeHune o 6biTnn. MoOHUCTUYECKME U NIOpanUcTUYecKne KoHuenumm
ObITMs, camoopraHusaumsa 6biTus. [NoHATUS MaTepuanbHOro u maeanbHoro. MpocTpaHCcTBo,
Bpemsi. [IBKeHne u passutue, gnanektuka. [JeTepMmHuam n nHgetepMmHunam. uHammyeckme
N CTaTUCTMYECKNE 3aKOHOMEepPHOCTU. HayyHble, domnocodckne n pennurnosHble KapTUHbI Mypa.
Yenosek, o6wWwecTBO, KynbTypa. Yenosek n npupoaa. O6LwectBo n ero cTpyktypa. I'paxgaHckoe
o0LLecTBO 1 rocyaapcTeo. YenoBek B cuctemMe coumarnbHbIX CBA3en. YenoBek n nCTopnyeckui
npoLecc; NMIMYHOCTb U Macchl, cBoboaa N HeobxoaMMoCcTb. POpMaLMOHHAsA U LIMBUIM3AUNOHHAs
KoHuenumn obuectBeHHOro passutnda. Cmbicn Yyenosedeckoro 0biTus. Hacunue n HeHacunue.
CBobopga n otBeTcTBEHHOCTb. Mopanb, cnpaBeasiMBoCTb, NpaBo. HpaBCTBEHHbIE LEHHOCTW.
MpencrtaBneHns o cCoOBEpPLUEHHOM YerioBeKe B pasfnyHbIX KyrbTypax. QCTeTUYECKNE LEHHOCTU
N UX pOSflb B YENOBEYECKON XN3HU. PenurnosHble LeHHocTn u ceoboga cosectn. Co3HaHue u
nosHaHue. Co3HaHMe, caMOCO3HaHWe U NNYHOCTL. [1o3HaHMe, TBOPYECTBO, NpakTuka. Bepa u
3HaHue. lNoHMmaHue n obbsicHeHWe. PaumoHanbHOe M uppaumoHanbHoe B No3HaBaTellbHOW
aeatenbHocTW. [Npobnema NCTUHbL. [JeNcTBUTENBbHOCTb, MbILWSIEHME, STIOrMKa 1 A3blk. Hay4yHoe U
BHeHay4yHoe 3HaHue. Kputepum HayydHocTW. CTpyKTypa HayyHOro no3HaHusi, ero metodbl U
dopMmbl. PocT Hay4YHOro 3HaHus. Hay4yHble peBonoumMm U CMeHbl TUMOB paumnoHanbHOCTU. Hayka
N TexHuka. byayulee yenoseyectBa. [NobanbHble Npobrnembl COBpeMeHHOCTU. B3anmoaencr-
BME LUMBUAM3auunmn U cueHapum dyayuiero.

CDopma npome)KyTquoﬁ aTTecTaunun 3K3aMeH.

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

B1.5.3 9kOoHOMUKa

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:
N3ydeHne ancumnnuHbl "OKOHOMUKA" nMeeT cBoen uernblo obecnevyntb NoaroToBKy BbICO-
KokBannduumpoBaHHbix 6akanaBpos, obrnagarowmx HeobxoanMbiMM 3HaHUAMM B obnacTtu
3KOHOMMYECKON Teopun, NO3BOMSAOLWMMN pa3dbmupaTbCsd U OPUEHTUPOBATLCA B NPOMUCXOAs-
LLIMX SKOHOMMYECKMX MpoLEeCccax U sIBIEHUSX, B TOM YMCrie CBSA3aHHbIX C UX Byayuwien npo-
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deccrnoHanbHon AesTenbHOCTbO. [Ns peanusauun OaHHOW Lenu CTaBsTCcs creayouime
3agjauu:

- U3y4nTb 6a30Bble IKOHOMUYECKNE KaTeropuu;

- packpbiTb coAepXaHne 3KOHOMUYECKUX OTHOLLEHMI 1 3aKOHOB 3KOHOMUYECKOrO PasBUTUS;
- U3Y4YNUTb SKOHOMUYECKME CUCTEMbI, OCHOBHbIE MUKPO- M MaKPOIKOHOMUYECKNE NPOGnembl,
PbIHOK, PbIHOYHbIN CMPOC U PbIHOYHOE NPeafoXKeHME;

- YCBOUTb MPUHLIMM paLMOHanbHOro 3KOHOMUYECKOrO NOBEeAEHUS XO3ANCTBYOLLINX CyObek-
TOB B YCOBMSIX PbIHKA;

- YSICHUTb CYTb OCHOBHbIX aCNeKkToB (PYHKLNOHMPOBAHNS MUPOBO 3KOHOMMKMN.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:
HaHHas ancumnnnHa siensieTcs obasarensHon B 6a3oBon Yyactu umnkna b.1 «'ymaHuTapHbin,
counanbHbI U ABKOHOMUYECKUI LMK .

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

OKOHOMUKa U 3KOHOMUYecKasi meopus: npedmem, hyHKyuUU, pasgumue

MpeameT, yHKUMM 1 MeToAbl SKOHOMUYECKON Teopun. DKOHOMUYECKNE OTHOLLUEHMSI U 3KOHO-
MUYECKME 3aKOHbl. 3apOoXKOAEeHNE N OCHOBHbIE 3Tanbl PasBUTUS SKOHOMUYECKOM TEOPUN.
SOKoHoMuYecKue cucmemal

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

ObuwecmeeHHoe npou3eodcmeo

Mpon3BoacTBO, ero cogepxaHne n uenu, notpebHoctn n bnara. JKOHOMUYECKME pecypcChbl U
dakTopbl Npon3BoacTBa. [1pon3BoaCTBEHHbBIE BO3MOXHOCTU M 9KOHOMUYECKNI BbIOOP

PbIHOK, €20 803HUKHOBEHUE U Xapakmepucmuka

.HaTypanbHoe n ToBapHoe X035MCTBO. TOBap 1 ero CBOMCTBA. PbIHOK, NPUYMHbLI €r0 BO3HUKHO-
BEHUS, OYHKLMM pbIHKA, BUAbI PbIHKOB. MIHbpacTpyKTypa pbiHKa.

MexaHu3m ¢byHKUUOHUPOBaHUS pbIHKa

PbIHOYHBIN CNpOC, ero BenuynHa, akTopbl U 3N1aCTUYHOCTL. PbIHOYHOE npeanoxeHne, ero Be-
NUYNHA, hakTopbl M 3NACTUYHOCTb. PBIHOYHOE paBHOBECKE N PaBHOBECHAS LIEHA.
KoHKypeHUus, ee CcyLHOCTb, oyHKUMM 1 Buabl. CoBepLleHHasi U HECOBEPLUEHHAA KOHKYPEHLMS.
MoHononus, ee CyWwHOCTb 1 POpPMbl. AHTUMOHOMOSbHAsA NONNTUKA.

PbIHKU ghakmopoe rpoudsodcmea

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

Teopusi pupmbl

®dupma. Tunbl ompm. Kanutan dupmel. KpyroobopoT n obopoT kanutana. N3gepxkm nponssoa-
CcTBa 1 goxoabl prpmbl

HayuoHanbHasi 3KOHOMUKa Kak eQuHasi cucmema

CTpykTypa M nokasatenu HauumoHanbHon akoHomuku. BBI1. YBI1. HI. MakpoakoHoMu4eckoe
paBHOBecCKeE.

NHeecmuyuu u 3KoOHomMu4Yeckul pocm

NHuBecTuumn. Buabl nueBectmumnin. ICTOYHUKN MHBECTULINN. DKOHOMUYECKUIA POCT U €ro TUMbI.
daKkTopbl 3KOHOMUYECKOrO pOCcTa. QKOHOMUYECKUI 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

MakposkoHomu4eckass 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. AHTUMHNAUMOHHasS nonutuka. bespabotunua n ee dopmbl. Mepbl 60pbObI ¢ Be3pabo-
TUuen.

Lloxo0bl U ypoBEHb XU3HU HaceeHusl.

Hoxoabl HaceneHusi. YpoBeHb U KA4YeCTBO XM3HN HaceneHus. MpoXNTOYHbIN MUHUMYM.
OKoHomMmu4eckasi posnb eocydapcmea

CocygapcTBO B 9KOHOMMYECKOW cucteMme obuiectBa. PyHkLMM rocygapcTea. focyaapcTBeHHoe
perynmpoBaHne 3KOHOMMUKN KU ero oopMbl. QKOHOMMYECKAs MONUTUKA rocygapcTea, NPUHLMMDI
N OCHOBHbIE BMAbI.

Mupoeasi s3koHOMUKa

MupoBoe X03ANCTBO M MEXAyHapoOHble 3KOHOMWYECKME OTHOLIEeHMS. BHelwHaa Toproensa u
Toprosasi nonuTuKa. MNnaTexHbin 6anaHc 1 BantioTHLIN KypcC.

CDopma npome)KyTquoﬁ aTTecTauun 3K3aMeH.

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

B1.5.4 UHOCTpaHHbIN A3bIK

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenb ancumnnuiel — dhopMmpoBaHne NPoM3HOCUTESbHBLIX HABLIKOB M YMEHUI, a Takke hopMu-
poOBaHME YMEHUN NOCTPOEHUSA MPOCTbIX U CAOXHbBIX MHOCTPAHHbLIX NpeanoXeHUn; o3HaKome-
HUEe C NEKCUYECKMMN N rpaMMaTU4eCKMMU OCODEHHOCTAMU MHOCTPaAHHOIO si3blka; OBflageHue
cneunanbHon nekcukon (1500 n.e.); coBepLIEHCTBOBAHME HaBLIKOB U YMEHWUA YTEHUSI OpUrn-
HamnbHbIX TEKCTOB; pa3BUTME MOHOJSIOMMYECKON U OManorm4eckon peyu, CBsi3aHHOM ¢ npodec-
CVYOHarnbHOM OeATENbHOCTLIO Ha BGase cneunanbHOW NEKCUKU; pa3BuTUe YMeHUn pedepupoBa-
HUS U aHHOTUPOBAHUSA CTaTeun No cneynanbHOCTU.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnnuHa «MIHOCTpaHHbIN A3bIK» OTHOCUTCA K gucumnimHam 6a30BoW YacTu ryMaHUTapHOro,
coumnanbHOro M 3KOHOMMYECKOro LKA OCHOBHOM obpasoBaTtenbHOW nporpamMmbl Mo Hanpae-
nenuto 011800 — Pagmnoduamka.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

CopepxaHue AMCUMMAMHBbI OXBATbIBAET KPYr BOMPOCOB, CBSA3AHHbIX C U3yYEeHUEM CreaytoLmX
pasfernos:

Cneundmka apTUKynauuMm 3BYKOB, MHTOHAUMW, aKUuEHTyauuum U putMa HeWTparbHOM peyn B
n3y4aeMoM 53blke; OCHOBHbIE OCOBEHHOCTM MOMHOrO CTUNSA NPOU3HOLLEHUS, XapaKTepHble A
cdepbl NPOdECCNOHANbHOM KOMMYHMKALUK, YTEHNE TPaHCKPUNUUKU. JIeKCMYeckun MMHUMYM B
obbeme 4000 y4yebHbIX NeKCUYEeCKUX eguHuL obLiero n TepMuMHoNorMdeckoro xapakrtepa. llo-
HATUE OuddepeHunaLnmn nekcmkn no cgpepam npumeHeHus (ObiToBasi, TEPMUHONOIMYEcKas,
obweHayyHas, oduunansHaa n gpyras). NoHaTne o cBOGOAHBLIX M YCTOMYMBBLIX CIOBOCOYETA-
HUSAX, dopaseonorndyecknx eauHuuax. lNoHsaTMe 006 OCHOBHbLIX cnocobax crnoBoobpasoBaHMS.
"paMmmaTunyeckme HaBblkM, obecrneumBalroline KOMMYHUKauuio 6e3 UCKaXeHWUst CMbicra npu
MMCbMEHHOM M YCTHOM 06LLeHNN oBLLero xapaktepa; OCHOBHbIE rpaMmMaTUYeCKne SIBIIEeHUS, Xa-
pakTepHble Ans npodeccuoHansHon peyn. MNoHatne 06 obnxoaHo-nuTepaTypHoM, oduumarns-
HO-4EeMOBOM, Hay4YHOM CTUNSAX, CTUNE XyOOXeCTBEeHHOW nutepaTypbl. OCHOBHbIE OCOBEHHOCTM
Hay4Horo ctuns. KynbTypa u Tpaguuum cTpaH M3y4aemoro si3blka, npaBusia peyeBoro aTukeTa.
oBopeHue. [lnanornyeckass 1 MOHoONOrM4Yeckas peyb C UCnonb3oBaHnemM Hanbornee ynotpebu-
TeNbHbIX U OTHOCUTENBHO NPOCTLIX JIEKCUKO-rpaMMaTUYECKUX CPeACTB B OCHOBHbIX KOMMYHUKa-
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TUMBHbIX CUTyauusix HeoduumanbHoro n odpuumansHoro obueHnst. OCHOBbI NyGAMYHON peyun
(ycTHOe coobueHue, goknan). AyauposaHue. lNoHMMaHMe OuManornyeckon M MOHOSIOrMYeCcKom
peun B cepe GbITOBOM M npodheccmoHanbHOM KOMMYHWMKaumMn. YTteHne. Buabl TEKCTOB: He-
CMNOXHbl€ NparMaTuyeckme TEKCTbl U TEKCTbI MO LUMPOKOMY M Y3KOMY NPOunio cneumnanbHOCTMY.
Mucbemo. Buabl peyveBbix Npon3BeneHnin: aHHoTaums, pedepaT, Te3nchl, COObLLEHUs1, YacTHOe
nMCcbMO, 4enoBoe NNcbMo, Guorpadus.

CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMeH

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

B1.B.0[.1 Nonutonorus

Llenu n 3agayum yye6HoM AUCLUUNIUHDbI:

Llenamn ocBoeHus y4ebHOM ANCUMNIMHBLI NONNTONOMA SABNSIKOTCS:

nonutnyeckoe obpasoBaHue Oygywero ©Gakanaspa W pas3BuTMe ero  unocogcko-
NMONMMTUYECKOrO MbILLIEHMSA KaK rpaXkgaHwHa nNpaBoOBOro rocygapcrBa, NOBbILLEHNE YPOBHS €ro
NONMUTUYECKOW KyNbTypbl 1 COLManbHON OTBETCTBEHHOCTU; OBNageTb 3HAHUAMM Hay4HbIX NOMn-
TONOrMYeCcKNX HanpaBfeHU, TeOPETUYECKMMN OCHOBaMN U 3aKOHOMEPHOCTAMWN (DYHKLIMOHMPO-
BaHWS NONNMTONOMMYECKOM HayKkun, €€ cneundnkon, NPUHLUNAMKN NONUTONOrMYECKOro NO3HaHWUS;
NMO3HAKOMUTb CTYOAEHTOB C OCHOBaMM MOSIMTOSNIOMMYECKMX 3HAHWA W C  MOHATUAHO-
KaTteropvarnbHbIM annapaToM MOMUTOSIONNN, YCBOEHME KOTOPbIX NMOMOXET MM MOBLICUTbH YpO-
BEHb 0OLEen N NONUTUYECKOW KynbTypbl, OBNafgeTb HaBblkaMu COLManbHOro obLeHns n noee-
AeHuns.

3agayn AUCUUNInHbI:

Momoyb OBnageTb AOCTUNKEHUAMU MUPOBOW MOSNMMTUYECKOW HayKM, OCHOBHBbIMU KOHLENUUAMWU,
B3rnsgamMmn U TodKamu 3peHusi No paccMaTpuBaemMbiM MOMNTUYECKMM Npobnemam; aaTb cUcTe-
MaTU3NPOBaHHbIE 3HAHMS O NMONMUTUKE KakK 0OLEeCTBEHHOM ABNEHUN; 06 bACHUTL OCHOBHbIE TEO-
peTu4eckne MOHATUA U HayyYuTb MOMb30BATbCA MMWU AN aHanu3a MoNUTUYECKUX SBMIEHUN U
npoueccos; cchopMmmnpoBaTb NpeacTaBneHns 06 OCHOBHbLIX NYTSAX HEMNOCPEACTBEHHOMO y4acTus
B NMOSIUTMYECKON XN3HWU, HEOOXOAMMBIX ANSA 3TOr0 HaBblKax U YMEHUSIX; NOMOYb CTyaeHTam Mno-
HATb CNOXHblE NONNTUYECKNE ABMEHMS M NPOLIECCHI, NPOMCXOoasLLmMe B YCroBMsX NpeobpasoBa-
Hus Poccun; nccnenosaTth OCTPble 0OLLECTBEHHbLIE BOMPOCHI MONMMTUYECKON BNacTu, NonMTuye-
CKOW CUCTEMbI, NOSIMTUYECKMNX PEXMMOB, YCNOBUS PYHKLMOHNMPOBAHMSA N Pa3BUTUS LEMOKpaTU-
4YeCcKOoro MonMTUYEeCKOoro npouecca; chopMMpoBaTh aKTUBHYH XU3HEHHYIO U TpaXXdaHCKyH MNo-
31MUMI0, LLEHHOCTHLIE OpMEeHTaUMn, B TOM Ynucne u npodeccmoHarnbHble.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

AucumnnmHa nonuMTonorma OTHOCUTCS K FyMaHUTapHOMY, coumaribHOMy W 3KOHOMWYECKOMY
umkny OOl «Pagnodusmka». OHa npu3BaHa NOMOYb B OBflaJeHUN HaBblkaMu MNONUTOSOrMYe-
CKOro aHanusa coumanbHOW peanbHOCTU, coumnanbHOro obleHns n noBegeHnsa. 3To NOMOXeT
MO040MY cneumanucTy agekBaTHO OPUEHTUMPOBATLCS B CMOXHbBIX U MPOTUBOPEYNBbLIX O0LLEeCT-
BEHHO-MONIUTMYECKMX MpoLieccax, 0CO3HAHHO U CaMOCTOATENbHO HanaxmnBatb 3aPdeKTUBHOE U
B3aMMOBbIFOAHOE B3aMMOAEWNCTBME C OPYIMMWU FOAbMW, KOrferaMmuv HadanbHUKaMn u nogym-
HEeHHbIMW B COOTBETCTBYIOLLNX hOopMmaXx.

AucumnnnuHa BXoguT B ryMaHUTapHbIA, COLMAnbHbIA U AKOHOMUYECKUIA LK. [na n3yyYeHunsa co-
LMONorMn ctyaeHTaMm HeobxoauMbl 3HaHME 6a30BbIX MOHATUMIA KypcoB LWKOMbl «O6LecTBO3Ha-
Hue» n Uctopmmn OTevectBa. Onupasicb Ha 3HaHUS, NOMNYYEHHbIE B Kypce LUKOMbHOro npegmMmeTa
«ObuwecTBO3HaHME». 3HAHUA U YMEHUS, MONyYEHHbIEe MNPU WU3YyYEeHUU OAaHHOW AUCLMMIUHDBI
AOIMKHBI crnocobcTBoBaTh Bonee ycrnewHomMy OCBOEHUIO coumonornm, gpunocodun, npasoseae-
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Husi. COBMECTHO C MCTOpMGI?I, COLIMONOrMen, SKOHOMMKOWM, NCUXOSOrMen N negarormkon nonnTo-
Jlorma npu3BaHa oka3aTb BJIMAHNE Ha BCECTOPOHHEE pa3BUTUE JIMYHOCTU CTyAEeHTa.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Mporpamma yyebHON AncumnnnuHel «lMonutonorns» OpveHTMpOoBaHa Ha U3ydYeHne creayrLnx
BOMPOCOB: 0OBLEKT M NpeaMeT NONUTUYECKOM HayKn, B3aMMOCBSA3b TEOPETUYECKOro U NpuKnaa-
HOro acnekToB B UCCNeOBaHUN COBPEMEHHOW MONUTUKK; obLuast MeTogonorna nofmMTUYECKon
HayKn, OCHOBHblE KOHLENTyarnbHble NoAXOAbl K UCCNegoBaHUIO MOMUTUYECKOro npouecca; uc-
TOpUYecKne Moenu nonuTUYeckon opraHusauum obwectsa u OpPMbl NONUTUYECKUX Npea-
CTaBrieHun; npupoga n TUMNONOrns CybbLEKTOB MOMUTUYECKUX OTHOLUEHWA, poneBble PyHKUUU
Y4aCTHMKOB NOJSIMTMYECKOTO npouecca Kak 06bekT nccrefoBaHUs; MHCTUTYLMOHaNbHbIE U opra-
HU3aUWOHHbIE, CTPYKTYPHbIE N (DYHKLUNOHANbHbIE aCneKT MoNMTUYECKOro npouecca; COLNOKYIb-
TYPHbIA NOAXOA K aHanu3y nonnMTU4ecknx siBNeHun; ceoeobpasne noMTUYecKoro onbita cTpaH
N HapoOOB W ero WMHTepnpeTauus B NOSIMTONOIMW; NONUTUYECKOE pa3BUTUE U NonuTUYeckas
MOAEpPHM3aLUMs; TEXHONOMMYECKME acnekTbl opraHM3aumm nonMTUYECKOM XU3HWN; reononuTuka u
MeXayHapoaHble NONMMTUYECKUE OTHOLLEHUS.

dopMa NPOMEeXYyTOYHOMW aTTecTauumn: 3a4éT

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

b1.B.O1.2 NpaBoBeaeHue

Llenu n 3agayum yye6HoM AUCLUUNIIUHDbI:

Llenbto gucumnnuHel «lpaBoBegeHne» ABNAETCA: n3yvyeHne nepBuMYHbIX OCHOB U npeacTasne-
HUM 0O OCHOBHbIX KaTeropusix npaea; AeNCTBYIOWEN CUCTEMbI HOPM, MPaBwuSl NO PasfnYHbIM
OTpacnsM 3HaHUKW, 3aKOHOB, UHbIX NPaBOBLIX MCTOYHUNKOB.

MecTo yyebHOM AncunMnnuHbl B cTpykType OOI:

OucumnnnuHa «lMpaBoBeaeHney» ABNAETCS YacTbi N'YMaHUTApPHOro, COLManbHOMO M 3KOHOMUYe-
ckoro uwmkna (6rnok b.1) gucumnnuMH NOArOTOBKM CTYAEHTOB MO HanpasfieHUo MNOArOTOBKM
011800 «Pagnodusmka». OCHOBHbIE MOMOXEHNA AUCUMNNUHBI AOTKHbI ObITb NCMOSb30BaHbI B
AarnbHeunweM npu n3yvyeHnn cnegyroLwmx QUCUUNInH: KynbTyposiorus, coumosnorus — 6asosas u
BapuaTMBHas YaCTb N'yMaHUTaApHOro, CounanbHOro 1 aKOHOMM4YecKoro uukna (6nok b.1).

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

CopepxaHue AMCUMMAMHBI OXBATbIBAET KPYr BOMPOCOB, CBA3AHHbIX C U3yYEeHUEM CreaytoLmX
pasgernos: [locygapcTBo n npaso. VX pornb B Xun3Hn obwectsa. Hopma npasa n HopMaTUBHO-
npaBoBble akTbl. OCHOBHbIE MPaBOBbIE CUCTEMbI COBPEMEHHOCTU. MexayHapoaHoe npaBo Kak
ocobas cuctema npasa. VICTOYHUKM pOCCUICKOro npasa. 3akoH M NOA3aKoHHble akTbl. Cuctema
poccuickoro npasa. OTpacnu npasa. [lpaBoHapyweHve 1 opugndeckass OTBETCTBEHHOCTb.
3HayeHne 3aKOHHOCTU M npasornopsaka B coBpeMeHHOM obuiectse. [1paBoBoe rocyaapcTBo.
KoHcTntyuma Poccuinckon ®epepauunmn - oOCHOBHOW 3akoH rocygapctea. OcobeHHocTn deaepa-
TMBHOro yctponctea Poccun. Cuctema opraHoB rocygapctBeHHon Bnactu B Poccuinckon de-
Aepaumu. MNoHsTue rpaxxgaHcKoro npaBooTHoLWeEHNS. Puanyeckue n topnanyeckne nuua. Npaso
cobctBeHHOCTU. ObBA3aTenbCcTBa B rpaXkdaHCKOM rnpaBe N OTBETCTBEHHOCTb 3a UX HapyLUeHue.
HacnencrtBeHHoe npaBo. bpayHo-cemenHble OTHOWeHUs. B3avmHble npaBa n 0653aHHOCTM
cynpyros, pogutenen n geten. OTBETCTBEHHOCTb MO CEMENHOMY npaBy. Tpy4oOBOW OOroBOp
(koHTpakT). TpyooBas AucuunanHa n oTBETCTBEHHOCTb 3a ee HapylleHue. AOMUHUCTPaTUBHbIE
npaBoOHapyLUEHNS U afMUHUCTPATMBHAsA OTBETCTBEHHOCTb. [OHATME NpecTynneHus. YronosHas
OTBETCTBEHHOCTb 3a COBeplUeHue npecTynneHunn. Jkonorndeckoe npaso. OcobeHHOCTU npa-
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BOBOrO perynupoBaHus Gyayuien npodeccuoHanbHon aestenbHoOcTU. [paBoBble OCHOBbI 3a-
LMTbI TOCY4apCTBEHHON TalHbl. 3aKkoHoAaTeNbHbIE U HOPMAaTUBHO-NPABOBLIE akTbl B 06racTu
3alLUmMTbl MHCbOPMALIMM U FOCYAapPCTBEHHON TaliHbl.

dopMa NPOMEXYTOYHOMN aTTecTauumn 3a4éT

Koabl chopmupyembix (cpopmupoBaHHbIX) komneTeHuun OK-3, OK-5, OK-9, OK-11,0K-18

B1.B.0[.3 Ncuxonorus

Llenu n 3agayum yye6HoM AUCLUUNIUHDbI:
Llensto ancumnnuuel «lcmxonorus» saBngetca: opMnpoBaHue y CTyQeHTOB 3HaHUS TeopeTu-
YECKMX OCHOB MCUXOSTIOrMYECKOMN HayKMU.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnnuHa «lcmnxonorms» aBnseTCa YacTblo r'yMaHUTapHOro, CoOUManbHOro0 1 3KOHOMUYECKO-
ro ymkna (6nok b.1) aucumnnuH NoAroToBKM CTYAEHTOB No HanpasneHuto nogrotosku 011800
«Pagnodumsunkay.

OCHOBHbIE NOMOXEHUSA OUCUUNITMHBI A0JTKHbBI ObITh MCNOSb30BaHbI B AarbHeNLWeM Npu nayye-
HUKW cneayrLwmx AUCLUNIIMH: COLMONOrsa, NpaBoBeaeHME.

KpaTkoe coaepxaHue (AnaakTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

CopepxaHue aNCUMNNHBLI OXBaTblBaeT KPYr BONPOCOB, CBA3AHHbLIX C U3yYEeHUEM CrieayroLmx
pasgenos:

Mcuxonorua: npeameT, 0O6bEKT U MeToabl Ncnxosniornm. Mecto ncuxonorum B cucteme Hayk. Uc-
TOpUS Pa3BUTUS MCUXOSTIOMMYECKOrO 3HAHMUS N OCHOBHbIE HanpaBreHus B ncuxonormn. Muaneua,
NNYHOCTb, CyOBEeKT, nHamsuayanbHocTb. lNNcuxmka n opraHmsm. lNcuxuka, nosegeHve n ges-
TenbHOCTb. OCHOBHbIE OYHKLMN NCUXUKN. Pa3BuTme NCUXMKN B npoLecce oHToreHesa u guso-
reHesa. Moar n ncuxuka. Ctpyktypa ncnxukn. CooTHOLWEHME CO3HaHUA U BeccosHaTenbHOoro.
OcHoBHble ncuxuyeckme npouecchbl. CTpyKTypa Co3HaHus. [No3HaBaTenbHble npouecchbl. Ouy-
weHne. Bocnpusatue. MNpeacraBneHne. BoobpaxeHne. MblluneHne n UHTENNEKT. TBOPYECTBO.
BHumaHne. MHemMunyeckne npoueccbl. OMoumn 1 4yBcTBa. Ncmxnyeckasa perynsauma nosegeHus
n gesatenbHocTn. OBLeHne n peyb. Ncuxonorna NMYHOCTU. MeXNUYHOCTHbIE OTHOWEHMUS. [cu-
xonorus Manbix rpynn. MexxrpynnoBble OTHOLEHUS N B3aUMOAENCTBUS.

dopMa NPOMEXYTOYHOMW aTTecTauumn: 3a4éT

Koabl hopmMupyembix (chopMUpOBaHHbIX) KOMMETEHLUUN:
OK-2, OK-3, OK-5, OK-6, OK-9, OK-11

B1.B.0[].4 Nenaroruka

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:
Lenbto aucumnnuubl «lMegarornkay ssnsietca: opMUpoBaHUe y CTYLEHTOB 3HaHUS TeopeTu-
YeCKMX OCHOB Nneaarorm4eckon Hayku.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnnuHa «lMegarornka» SBRASETCA YacTbio N'yYMaHUTapHOro, CoLManbHOr0 U 9KOHOMUYECKOro
umkna (6nok b.1) gucumnnnvH NOAroTOBKM CTYAEHTOB Mo HanpasneHuto nogrotoskn 011800
«Pagnodumsnkay.
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OCHOBHbIE NONOXEHUS ANCUNNIIMHBI AOMKHbI 6bITb MCNOMb30BaHbI B AanbHENLLEM npun n3y4ye-
HUK crneayrwmnx ancunnimH: coumnonormnd, npasosegeHme, MeTtoanka 06yqum;| Cbl/l3|/1KI/1.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

CopepxaHue gucCLMNnHbI OXBaTbliBAET KPYr BONPOCOB, CBA3AHHbIX C N3y4YEHUEM CrieayoLmx
pas3aenos:

Meparorvka: o6beKT, NnpeameT, 3agayn. PyHkuun, metoabl negarornkn. OCHOBHbIE KaTeropum
negarornku: obpasoBaHue, BocnutaHne, obyvyeHue, negarornyeckas AedaTenbHoCcTb, negaroru-
Yyeckoe B3anmoencTeune, negarornyeckas TexHonorus, negarorndyeckas sagadva. ObpasosaHue
Kak obLevenoBeydeckasa LeHHoCcTb. ObpasoBaHmne Kak COLMOKYNbTYPHbLIN (DEHOMEH 1 neJaroru-
Yyeckmn npouecc. ObpasosartenbHas cuctema Poccuun. Llenu, cogepxaHue, cTpykTypa Hernpe-
pblIBHOro obpasoBaHusl, eaAMHCTBO obpasoBaHua M camoobpasoBaHus. [legarormyeckuin npo-
uecc. ObpasoBaTenbHas, BocnuTaTesnbHasa 1 passuBaroLlas yHkumm obyyerHns. BocnutaHve B
nepgarornyeckom npouecce. O6wme dpopmbl opraHmsaunmn y4ebHom AeaTenbHOCTU. YPOK, Jek-
UUS, ceMuHapckue, npaktuyeckme u nabopaTtopHble 3aHATUSA, AUCMYT, KOHepeHuus, 3aderT,
9K3aMeH, haKynbTaTUBHbIE 3aHATUS, KOHCYNbTaums. MeToabl, npyemMbl, CpeacTBa opraHM3auum
1 ynpaeneHuns negarormyeckmm npoueccomM. Cembs Kak CybbekT negarorm4eckoro B3ammoaem-
CTBUS N COLMOKYNbTYpHAsa cpefa BOCMUTaHUS U pa3BUTUS NUYHOCTU. YNpaBrneHve obpasoBa-
TernbHbIMU CUCTEMaMMU.

dopMa NPOMEeXYyTOYHOMW aTTecTauumn: 3a4éT

Koabl hopmupyembix (copmupoBaHHbIX) komneteHumn: OK-1, OK-5, OK-9, OK-11

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

Llenu n 3agayum yue6HOn AUCLUNIIUHDI.

Llenb n3ydeHus kypca «Pycckuin a3blk 1 KynbTypa pedn» — popMupoBaHue fNNYHOCTW, Bria-
aewowen TeopeTMYeCKUMN 3HaHUSIMU O CTPYKTYpe PYCCKOro Ai3blka M 0COBEHHOCTSIX ero doyHK-
LMOHMPOBaHNA, obnagatowien yCTOMYMBbIMU HaBblkaMU MOPOXAEHUS BblCKa3blBaHUS B COOT-
BETCTBMM C KOMMYHWUKATUBHbIM, HOPMATMBHbIM U 3TUYECKMM acnekTaMyn KynbTypbl peydn, TO
€CTb CNOCOBOHOM K peanu3aumm B pe4eBon OeATENbHOCTN CBOEro NMIMYHOCTHOrO noTeHuunana.

B cBs3u ¢ aTMm yyebHaa aucumnnuHa «Pycckni a3blk U KynbTypa pedny AOfKHa pelwaTb crne-
AylLwme 3agayn: No3HakoOMUTb C CUCTEMOM HOPM PYCCKOro nntTepaTypHOro A3blka Ha (ooHeTU-
4YeCKOM, fneKcu4eckom, cnoBoobpasoBaTeribHOM, rpaMmaTU4ecKOM YpPOBHE; AaTb TeopeTuye-
CKMe 3HaHuMs B 0b6nactm HOPMaTUBHOIMO W LeNeHanpaBrieHHOro ynoTpebneHnsa s3bIKOBbIX
CpeacTB B 4eNOBOM M HAy4YHOM o0OLLeHun; chopMUPOBaTL MpakTUYeCKMe HaBblkM U YMEHUS B
obnacTtu cocTaBfieH1s 1 NPOAYLMPOBaHUS PasfnnUYHbIX TUMNOB TEKCTOB, NPeAO0TBPALLEHNS U KOp-
PEKTUPOBKN BO3MOXHbIX SI3bIKOBbIX M peyeBblX OWMOOK, aganTaumm TEKCTOB Af1s1 YCTHOrO uUnu
NMMUCbMEHHOTO M30XEHUS; CPOPMMPOBaTbL YMEHUS, Pa3BUTb HaBbIKW OOLLEHNSA B pa3SINYHbIX CU-
Tyaumsx obLleHns; cpopmmpoBaTth Y CTYLEHTOB CO3HATENbHOE OTHOLLUEHWE K CBOEW U YYy>KOW
YCTHOM N MNCbMEHHOW peYvn Ha OCHOBE MU3Yy4YeHUss €€ KOMMYHUKATUBHbIX Ka4eCcTB.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

HOucumnnuHa «Pycckui A3blk U KynbTypa pedn» BXOAUT B COCTaB BapMaTUBHOWM YacTu rymaHu-
TapHoro, coumanbHOro n akoHomuyeckoro unkna OOl 6akanaBpuaTta no HanpasneHuo NoAro-
ToBkn 011800 «Paguocumsmkar.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI
1. OCHOBHbIEe NOHATUA KyNbTypbl peun. KynbTypa peum kak Hay4dHo-y4yebHasa avcumnnnuHa. Asbik
N peyb. A3bIK Kak 3HakoBas cuctema. PyHkummM A3bika. COOTHOLWIEHWE MOHATUMA A3bIK U peyb:
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B3anMOOBYCIOBMEHHOCTb U B3aMMOBNUSHME. FA3bIKOBblIE €ANHULbI U YPOBHU SI3bIKOBOW CUCTe-
Mbl. Peub kak popma peanusauumn ssbika. [Npobnembl KynbTypbl KOMMYHUKaLMW: aCUMMETPUS
MexXay KynbTypon OBLeHus 1 KynbTypon peudn. Tunbl pevyeBOn KynbTypbl HOCUTENEN A3blKa:
ANUTapHbIN, CpeaHe-nuTepaTypHbIA, NUTEepaTypPHO-Pa3roBOPHbLIN, haMUNbsSpPHO-Pa3roBOPHbIN.
dopmbl peun: crneungunka yCTHOM 1N MUCbMEHHOW peYn, KrnaccupmnkaumoHHbIE NPU3HaKK, Xapak-
TepHble YepThl, A3bIKOBblE OCOOEHHOCTM.

2. AsbikoBas HopMa. [JUHAMWYHOCTbL pPa3BUTUSA A3blka U U3MEHYMBOCTb HOPM. Tunbl HOpM (Op-
doannyeckune, nekcuveckne, rpammaTudeckue, opdorpaduyeckme, MyHKTyaumoHHble 1 ap.).
Tunbl HOPMaTMBHLIX CnoBapen M NPUHUMMbLI paboTbl € HUMW. 3HAYUMOCTb HOPMAaTMBHOIO ac-
nekrta ans pedeBon kKoMMyHukaumum. CoBpeMeHHOe pevyeBoe NpocTpaHcTBo. Hopma u guckypc,
HopMa K y3yc. Pa3sroBopHasi pedb 1 HopMa. ACUMMETPUS MeXOY Pa3roBOPHOM peyblo U nuTe-
paTypHON HOpPMOW B chepe peyeBOn KOMMYHUKaLUN.

3.Ctunnctuka. OyHKUMOHANbHbIE CTUNM COBPEMEHHONO PYCCKOro sA3blka. Baavmopencrteue
PYHKUMOHAbHbIX CTUIEN. XapakTepucTuka ctunen: cgepa (OyHKUMOHMPOBaHUS; NieKcn4eckme,
cnoBoobpasoBaTesnbHble, MOPAOSIOrMYeckne, CUHTakcnyeckne oCobeHHOCTH; XaHpbl; 0CObeH-
HOCTWM opraHu3aumm TekcTtoB. Cneundurka MCNONb30BaAHUSA ANIEMEHTOB Pa3fNYHbIX A3bIKOBbIX
YpOBHEN B HayyHoOW peun. PasroBopHas peyvb B cucteme yHKUMOHASbHbIX pa3HOBUAHOCTEN
PYCCKOro fiMtepaTypHOro sA3blka. YcnoBus (OyHKLUWOHMPOBAHUS pPa3roBOPHOM peydn, posib BHe-
A3bIKOBbIX (DaKTOPOB.

4. Putopuka un genoson a3blk. OcobeHHOCTN ycTHOW nybnuyHon peyn. OpaTop 1 ero ayguTo-
pusi. OCHOBHblE BUAbLI apryMeHToB. lNogrotoBka peyun: BblI6Op TeMbl, LeNb peyn, Nouck marte-
puana, Ha4ano, pasBepTbiBaHWE U 3aBepLUeHne peyun. PeyeBble TakTUKM B pe4eBOM KOMMYHMW-
Kauuun. Popmbl YCTHOrO AenioBoro obuwieHus. PeyeBoe maHunynvpoBaHue. PeyeBon 3TUKET.
Cneumdmka pycckoro peyeBoro aTukeTa: TaKTUYHOCTb, NpeaynpeanTenbHOCTb, OTKPOBEHHOCTD,
TONEepPaHTHOCTb, y4acTue. TexHuka peanmsaumm 3TUKETHbIX (POpM: npuBeTcTBue (obpalleHune),
3aBs3Kka, pasBuTue, KynbMuHaumd, passsaska. Ob6cTaHoBKa OBLEHUS U 3TUKETHbIE (POpMYIibl.
Bugbl nncbmMeHHOM genoBon KOMMYHMKauuu. OpraHumsauuoHHO-pacrnopsauTernibHas AOKyMeH-
Taumsa Kak pasHOBUOHOCTb MUCbMEHHOW LEefnoBON peudn. A3bikoBble hopMynbl odoumumanbHbIX
AOKYMEHTOB. A3bIK M CTUMNb pacrnopsanTeNibHbIX JOKYMEHTOB, KOMMEPYECKOW KOppPeCnoHAEH-
UMU, NHCTPYKTUBHO-METOONYECKUX JOKYMEHTOB.

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 yye6HoM ANCLUUNIUHDbI:

Llenb npenogaBaHust ANCUNNANMHBLI COCTOUT B (hOPMUPOBAHUN HABLIKOB MCUXONOrMYECKN rpa-
MOTHOro genoBoro obuweHuns. K 3agadam, npy NnOMOLLM KOTOPLIX AOCTUraeTCsa yKkasaHHas Lerb,
OTHOCATCS: POPMUPOBAHUE Y CTYAEHTOB OCHOB MCUXOMOMMYECKOro MbILLITEHNSA N HABbIKOB
NPaKTU4YECKOro NPUMEHEHUS NOSTy4YEeHHbIX 3HAHUIN B chepe 0bLLeHns, camoperynaumm npu pe-
LEHUN KOHKPETHBIX KOMMYHUKaTMBHbIX Npobriem.

MecTo yyebHOM AancunnnuHbl B cTpykType OOIT:

AncumnnnmHa OTHOCUTCA K LMKNY ANCUMNNUH «'yMaHUTapHbINA, coumanbHbI U 3KOHOMUYECKUIA»
n siBnsieTcsa Kypcom no Bblbopy. Beibop ocywectengeTca mexay aucuunnmHamm « OCHoBbI pe-
4yeBoro Bosgencteusa» n «KynbTypa obLeHus».

CDopma ﬂpOMG)KYTO‘-IHOI?I aTTecTauun: 3adveT
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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 OcHOBbI pe4yeBoro Bo3gencTeus

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenb nayyeHnsa yyebGHOM OUCUUNIIMHBI — O3HAKOMIIEHWE CTYAEHTOB C HayanbHbIMWU MOSIOXe-
HUAMW TEOPUM U NPAKTUKM KOMMYHUKALUKU, KYyNbTypbl YCTHOMO U MMCbMEHHOIro obLeHuns, gop-
MUPOBaAHNE OCHOBHbIX FNIMHIBUCTUYECKUX U pedeBeYecKMX 3HAHUW O HOpMax nuTepaTypHOro
A3blKa, NpaBunax NoOCTPoOeHUst TeKCTa, 0COBEHHOCTAX PYHKLNMOHAMNbHbLIX CTUNEN, STUKETHBLIX pe-
YeBbIX HOpMaXx.

OcHOBHbIMM 3aga4amu y4ebHON OUCUMMNNHBI SABASOTCS:

1) ccpopmumpoBaTth y OyayLmx cneunanuctoB npeacraBneHne o6 OCHOBHbLIX HOPMax PYyCCKOro
peyYeBoOro aTMKeTa 1 KynbTypbl PYCCKOW peyn;

2) cchopMupoBaTb CPEOHUIN TUM PeYeBON KyNbTYpbl JIMYHOCTY;

3) pasBuUTb KOMMYHUKaATUBHbIE CMOCOOHOCTU, CHOPMMPOBATL MCUXOSTIOMYECKYHD TOTOBHOCTb
3pPEKTUBHO B3aUMOOENCTBOBATbL C MAPTHEPOM MO OBLEHMIO B pa3HbIX CUTyauusax obLieHus,
cobntogaTb 3aKoHbl 3EEKTUBHOIO 0OLLEHNS;

4) cchopmmpoBaTh Hay4HbI CTUITb PEYN CTYOEHTa;

5) pa3BuTb UHTEpec Kk bonee rnybokoMy U3y4eHU0 POAHOMO A3blka, BHUMaHWE K KyrnbType pyc-
CKOW peuu;

6) chopmmpoBaTh y CTyAEHTOB CMOCOBHOCTL NPaBUSIbHO OPOPMAATE peaynbTaTbl MbICUTENMb-
HOW 0eATEeNbHOCTU B MUCbMEHHOW U YCTHOW peyn.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

YyebHasa gucumnnmHa « OCHOBbI peyYeBOro BO3A4encTBUA» OTHOCUTCS K LIMKY AUCUnninH «ly-
MaHUTapPHbIN, coUMnasrbHbIN U SKOHOMUYECKUINY» U SBISIETCA KypcoM no Bbibopy. Beibop ocyLue-
cTBngeTca mexay aucuunnmHamm « OCHOBbI pedeBoro Bo3gencTemsa» N «Kynbtypa obLieHns».

KpaTkoe coaepxaHue (AuaakTuyeckue eamHULbl) y4eOHON ANCLMNIIUHDI

dyHKUMKM peyeBoro atukeTa. Bolbop ageksaTtHoM hopMbl obpalleHnsi, TPYAHOCTU Bbibopa 06-
paweHuns B pycckoMm a3blke. CobniogeHne KOMMYHUKATUBHBIX Taby M umnepaTtuBoB. [loaaep-
XaHue gobpoxenaTesibHOro KOHTakTa B OOLEeHWUW, HEKATErOPUYHOCTb. AKLEHTUPOBaHME Mo3u-
TMBa obLeHnda. ITukeT TenedOoHHOro pasroBopa. ATUKeT HeBepbanbHOro obLieHnsa: AncTaH-
ums obLlieHns, pacnosioXXeHne OTHOCUTENbHO cobecefHuKa, OBMKEHME B npouecce obLeHns,
YPOBEHb MPOMKOCTU OOLLEHUS, B3rNsd, MUMUKA, XKECTUKYNAUMS, (PUNYECKUIN KOHTaKT npu o6-
LLeHUn, No3bl, OCaHKa, noxogka, nocagka, MaHunynauus ¢ npegmetamu. OCHOBHblE npasuna
obweHna B konnektnee. CnyxebHbin aTnkeT. OCHOBHbIE NpaBurna Aenosoro obuweHud. lNpo-
unakTMka u yperynupoBaHue KOHSIMKTOB C Konsieramu, NOAYUMHEHHBIMUM U PYKOBOOCTBOM.
PedeBon aTUKeT B AOKyMeHTe. A3blkoBble hopMyIbl obmumnanbHbIX JOKYMEHTOB. 3 nctopum
putopukn. Putopuka B Poccun. NoHAaTHe Ny6nmyHon peyun. YCTHbIN TEKCT U MUCbMEHHbIN TEKCT,
nx ocobeHHoctTn. Opatop u ero ayautopusi. OcHoBHble TpeboBaHusA K nybnmyHon peun. Cno-
BecHoe odopmneHne nybnuyHoro BeicTynneHns. OcobeHHoCTn ybexaatowero BblCTYNNEHNS:
uenb, bopma, CTpykTypa, pedeBoe odopmrieHme. OcobeHHOCTN pasBriekaTenbHOM peyn: pas-
HOBUAHOCTH, Uenb, dopma, cepa ynotpebneHms. OcobeHHOCTU MHGOPMALMOHHOIO BbICTYM-
neHuns: uenb, dopma, CTpykTypa, oCobeHHOCTU ucnofniHeHust. OCOBEeHHOCTM MPOTOKOSMBbHO-
3TUKETHOW peun: uenb, opma, cepa ynotpebneHuns, npasuna nocTpoeHund. Tesmc n apry-
MeHTbl. OCHOBHbIE BUAbI apryMEHTOB.

Y6eauTtenbHOCTb apryMeHToB. [MpaBuna aprymeHTaummn. Cnocobbl aprymeHTauuun. Nomexm
BOCMPUATUIO apryMeHTauuu. Npasuna aoekTMBHON aprymeHTaummn.
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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 AUCLUUNIUHDbI:

[aHHas gucumnnmHa nmeeT uenb NoAroToBUTb KBanMMULMPOBAHHbLIX CreunanmcToB, KOTopble
pa3bupaloTcs B TEHAEHUMAX Pas3BUTUA pbIHKa LIEeHHbIX Oymar. [Npn aToM pellatoTca cnegyrowme
3agjauu:

-yCBOEHWE OCHOBHbIX MOHATUN PbIHKA LIeHHbIX Oymar;

-NMOHUMaHWNE COAEPKaHUS U CTPYKTYPbl PbiHKa LIEHHbIX Bymar;

-BbISICHEHNE OCHOBHbIX HanpaBSieHWU Pa3BUTUS PbiHKa LIEHHbIX Bymar.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

YyebHasa gucumnnmHa « PbIHOK LEeHHbIX ByMar» OTHOCUTCS K LMKITY AUCUMNInH «'ymaHuTap-
HbIW, couMnarnbHbIN U SKOHOMUYECKMI» N ABASIETCSA KYpCOM Mo Bbibopy. Beibop ocyliectenseTcs
Mexay ancumnianHamm «PbiHOK LieHHbIX Bymar» 1 « OCHOBbI MapKeTUHra.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

PbIHOK LieHHbIX Bymar, ero npegMeT, PyHKUMM n metoabl. IcTopns BO3HUKHOBEHUSI N pa3BUTUSA
pbIHKa UeHHbIX Bymar. Akumn, obnuraumm, ux cogepxaHve v Buabl. [ocyaapCTBEHHbIE LieHHbIE
bymarn. lNMponssoaHble LeHHble Bymarn. PMHaHCOBbIE UHCTPYMEHTLI. MexayHapoaHble LeHHble
bymarn. OCHOBHOe cofepXXaHune pbliHKa LeHHbIX Bymar, ero cTpyktypa. CyObekTbl pblHKa LeH-
HbIX 6ymar. bpokepbl 1 gnnepsbl. MNepBUYHBLIN PbIHOK LIeHHbIX 6ymar. BTOpUYHBIA PLIHOK LIEeHHbIX
oymar. JIuctuHr Ha choHgoBon BGupxke. MexaHnam opraHmsauumn Gupxeson Toprosnn. Caenku
Ha poHaoBon Bupxe. doHOoBblE BUpPX)eBble MHAEKCHI. CYyLLHOCTb perynMpoBaHus pbliHKa LeH-
HbIX Oymar. OpraHusaumusi pbiHKa UeHHbIX B6ymar. [MpaBoBble OCHOBbLI perynMpoBaHUs pbiHKa
LEeHHbIX Bymar.

dopMa NPOMEXYTOYHOM aTTecTaLluun: 3a4€ErT.

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

B1.B.1B.2.2 OcHOBbI MapKeTUHra

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenbto sBNgeTcs noarotoBka BbICOKOKBANMMMULMPOBAHHBIX cheunanncTos, obnagarwmmm
3HaHNAMM, NO3BOMSOLLNMU OPUEHTUPOBATHCA B MApPKETUHIOBOW AEATENBHOCTMU.

[ns BbINOMHEHWS LieNn CTaBATCA crnefyowne 3agaym:

- YSICHUTb KNtoYeBbI€ MOHATUS MapKETUHra;

- pa3bupaTtbCa B MeTo4ax MapKeTUHIOBOWN OeATeNbHOCTY;

- 3HaTb OCHOBHbIE BUAbl MAPKETUHIOBbLIX UCCIIeA0BaHUN;

- pa3bupaTtbCa B AeATENTbHOCTU MapKeTUHIOBOW CyX0Obl.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:
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YuebHas gucumnnmnHa « OCHOBbI MapKeTMHra» OTHOCUTCS K LIMKIY ANCUMINIMH «yMaHUTapHbIN,
coumanbHbIA 1 3BKOHOMUYECKUIA» U ABRSIETCSA KypCcoM Mo BbliGopy. Beibop ocyliecTBnsieTcs me-
XAy ancumnnmHamm «PbIHOK LieHHbIX 6ymary n « OCHOBbI MapKeTUHray.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

CywHocTb 1 uenn mapkeTuHra. OCHOBHbIE (PYHKLMW, 3a4a4vv U NPUHLKUNLI MapkeTuHra. OcHoB-
Hble 3NIEMEHTbl MapKeTUHra. BO3HUKHOBEHME N pa3BUTME MapKeTUHra. Bnabl MapKeTUHIOBbIX
nccnegoBaHun. Metoabl MapKeTUHIOBLIX UccregoBaHui. MNpouecc NpoekTUpoBaHNA MapKkeTUH-
roBbIX uccnegoBaHun. [loTpedbutenn n dakTtopbl, BNUsSKOWME Ha NoBedeHWe noTpebuTtenen.
Knaccudumkauus ToBapoB. ATanbl XXNM3HEHHOTO LMKNa ToBapa. [NoTtpebutensckue cBoncTBa TO-
Bapa. [lNpouecc nokynku. Peakumst Ha nokynky. Cuctema u knaccudpumkauma ueH. dakTopsl,
BNusOLME Ha ypoBeHb LeH. CTpaTerndyeckue noaxoabl K LeHoobpasoBaHuo. MeTobl LLeHO06-
pasoBaHus. [MoHsATME cbbiTa U COLITOBON NONNTUKN OMPMBbI. DTanbl cobITOBON nonntukn. Ctpa-
Ternst cbbiTa. CTumynupoBaHue cbbita. Peknama: uenu, 3agaym n TpeboBaHus K peknamHOM
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. MexxgyHapoaHbi Mapke-
TUHI, €ro CywHoCTb U ocobeHHocTn. CTpaTernm Bbixoga Ha BHeLHWE pbiHKW. MexayHapoaHas
MapkeTuHroeas nHdopMaLUnoHHasa cmctema.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

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

B1.B.AB.3.1 KynbTtyponorus

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

[ens wu3yueHus y4eOHOW MUCHMIUIMHBI — O3HAKOMHTH CTYIACHTOB C BaXKHEHIIMMH AacCTEKTaMH,
MOHSATUSMH, METOTUKAMH KYJIbTYPOJIOTHH.

OcHOBHbIMM 3aga4amu y4ebHON QUCUMMNNHBI SBASIOTCS:

1) 3HakoMCTBO € NPoBIEMATUKON U HAYYHLIM UHCTPYMEHTapUEM KyNbTypOonoru;

2) n3y4yeHne OCHOBHbIX METOAMK U3YHEHUS KYNbTYpbl;

3) oCMbICieHMe pPonn KynbTypOSiOrM4ecKoro 3HaHusi B oOpMUPOBaHNN COBPEMEHHBIX FYMaHU-
TapHbIX NpeacTaBneHn o0 MMpe U YenoBeke;

4) moJiydeHHe 3HAHWH, CIIOCOOCTBYIONIMX MOHUMAHUIO TJIOOAIBHBIX U JIOKAJIBHBIX MPOIIECCOB MHUPOBOM
KYJIbTYpHI.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:
YyebHaa gucumnnuHa «KynbTyponornsi» OTHOCUTCA K LUUKNY AUCUMniuH «l'ymaHuTapHbIn, co-
umanbHbI 1 3KOHOMUYECKNN» U ABMISIETCA KYpCcoM Mo BbIbopy. Belbop ocyliecTBnseTca mexay
ancumnnuHamm «KynbTyponorusa» n « Coumonorns».

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

KynbTypa kak noHsitve. VICTOYHMKM U MeTOAbl U3y4YeHUs KynbTypbl. ACTopus KynbTyponormye-
CKOro 3HaHWSA (OCHOBHbIE KOHLENUUK). YPOBHU N (PYHKUUKN KYNbTYpbl. TUNONOMMA KyNbTyp.
KynbTypbl 1 obwecTtsa. KynbTypa n a3bik. KynbTypa n urpa. Mudgonoruna B kynbtype. CuMBO-
NU3M KynbTypbl. AKTyanbHble NpobrieMbl COBPEMEHHOCTW.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT
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Koabl chopmupyembix (cpopmupoBaHHbIX) komneTeHumun: OK-1, OK-2, OK-9, OK-12

B1.B.[1B.3.2 Couunonorus

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

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

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:
YyebHasa gucumnnmHa «Coumnonorms» OTHOCUTCS K UMKy AUCUMnAnH «'yMaHUTapHbIN, coum-
anbHbI U 9KOHOMUYECKMI» U ABNSIETCS Kypcom no Bbl6opy. Beibop ocyuiecTBnsieTcs mexay
ancumnnuHamm «KynbTtyponorusa» n « Coumonorns».

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

CopgepxaHue gucuunnvHbl OXBaTblBaeT KPYr BOMPOCOB, CBA3aHHbIX C U3YyYEHUEM CrieayoLmx
pas3genos:

MpepbicTopma 1 coumnanbHO-UIocodckme NPeanochisiki CoumMonorMn Kak Haykm. Couuonoru-
yecknn npoekT O. KoHTa. Knaccuyeckue coumonormnyeckne teopun. CoBpemMeHHble COLMONOori-
Yyeckme Teopun. Pycckas couunonornyeckasa mbicib. ObLWecTBO 1 coumanbHble UHCTUTYTbI, MU-
poBasi cuctemMa u npoueccsl rnodanusaumm. CoumanbHble rpynnbl U o6wHOCTU. Buabl 06LHO-
cten. OBWHOCTb M NUYHOCTb. Manble rpynnbl 1 KonnektTuebl. CounanbHasa opraHmsauns. Couu-
anbHble aBmxeHns. CounanbHoe HepaBeHCTBO, CTpaTudukaumsa u coumnanbHasgs MOBUNBHOCTb.
MoHaTne coumanbHoro cratyca. CoumanbHOe B3aMMOAEWNCTBME M CoUMasnbHble OTHOLLEHUS.
Ob6LwecTBEHHOE MHEHME KakK MHCTUTYT rpaxgaHckoro obuwectBa. KynbTypa Kak haktop couu-
anbHbIX U3MeHeHW. BaanmogencTeme aKOHOMUKKM, coumnanbHbIX OTHOLEHUA N KynbTypbl. Jlny-
HOCTb Kak couuanbHbin TUN. CoumanbHbIA KOHTPOSb N AeBuauunst. JIMMHOCTb Kak OeATeNbHbIN
cybbekT. CoumnaneHble nameHeHnda. CoumanbHble peBonouumn n pedopmbl. KoHuenuunsa couu-
anbHoro nporpecca. ®opmuposaHue mmposon cuctembl. Mecto Poccun B MmpoBomM coobLuecT-
Be. MeToabl COLMONOrMYECKOro nccneaoBaHust.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3aveT

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

b2.5.1.1 Moaynb «O6was cdpusnka»

Llenu v 3apgauu moayns:

Llenb moagynsa «O6was gusmka» coctout B (popMMpoBaHMM y CTyAeHTa LIEeNOCTHON CUCTEMbI
3HaHW NO OCHOBAaM KITAaCCUYECKOW M COBPEMEHHOMN (PU3MKN, BbIpaboTKe HaBbIKOB NOCTPOEHMS
dumsmyecknx mogenen n peweHuns dusndeckux 3agad. Moagynb sBnseTca oyHOaMEeHTOM AN
nocneayrLLero ndydeHnsi NpodeccrMoHanbHbIX U NPOMUNBHBIX ANCUUMNINH.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

Mogynb «O6Las gusmka» OTHOCUTCH K MoaynsiM 6a30BOM YacTy MaTeMaTU4eCcKoro n ectect-
BEHHOHAY4YHOro LMKIia OCHOBHOW obpasoBaTefnibHOW nporpammbl No HanpasneHuto 011800 —
Paguodusuka.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI
Pa3sden 1. MexaHuka
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1.1. BBegexue

MpeameT coBpemMeHHoU huamkn. Metoabl hmsndeckoro nccnegosanus. Vigpeanusauunsa pearnb-
HbIX OOBHEKTOB M B3aMMOCBA3EN Mexay HUMWU. [MpuHUunuanbHas posib prnan4eckoro akcnepu-
MeHTa.

1.2. KuHemaTuka matepmasibHON TOYKN

XapakTepHble MPOCTPaHCTBEHHO-BPEMEHHbIE MacLuTabbl. ["paHuLUbl NPUMEHMMOCTU Knaccuye-
CKOM MexaHukn. Cnocobbl onucaHusa OBMKeHUS MatepuanbHon Toukn. Cuctemsl otcyeta. Cko-
POCTb U YCKOpeHue. TaHreHumanbHOe 1 HopmMmaribHOe YyCcKopeHusi. BpalwiatenbHoe OBuxeHue,
yrnoBasi CKOPOCTb W YrfOBO€E YCKOPEHHUE.

1.3. 3akoHbl Hbl0TOHA

[MepBbI, BTOPOMN U TpeTUr 3aKkoHbl HbloToHa. VIHepumanbHble cuctemsl oTcyeTa. NpuHumn oT-
HocuTenbHOCTM [anunes. BTopon 3akoH HbloTOHa Kak (bM3MYECKUA 3aKOH, MOHATUS CUMbl U
WHepTHOM Maccel. NMpumepbl peleHnss AMHaAMUYecKMx 3agad

BTopon 3akoH HbloToHa kak guddepeHumnansHoe ypaBHeHne ABMKeHUs. Ponb HavarnbHbIX yC-
nosuin. OCHOBHbIE TUMbl ANHAMUYECKNX 3adad. [IBmxeHne matepuanbHON TOYKM Noa AeNcTBu-
€M MOCTOSAHHOW cunbl. [BWXeHne nog AeNcTBMEM Curibl, NPONOpLUMOHanbHOM ckopocTu. MNpu-
Mepbl "ynpyron" cunbl, rapMOHUYECKUI ocumnnaTop. nHaMmmka BpallaTebHOro ABMXKEHUS Ma-
TepuanbHOW TOYKM.

1.4. HekoTopble TeopeMbl U MHTErpasnbl ABMXXEHUA 5151 MaTepuanbHOM TOYKK

YpaBHeHNE MOMEHTOB AJS1 MaTepuanbHOM TOYKW. 3aKOH COXpaHEHUs MOMEHTa MMmnynbca B
ueHTpansHoM cunoBom nosne. MexaHudeckas pabota u MowHoOCTb. KoHcepBaTUBHbIE CWUIbI.
lMoTeHumanbHas aHeprna matepuarnbHOM TOYKU. TeopeMa O KMHeTU4eckon aHeprnn. MexaHu-
yeckasi aHeprug, Teopema 06 N3aMeHeHNN MexaHMYeCcKon IHeprun. 3akOH COXpaHEHUs] MexaHu-
YeCKOM 3Heprum matepuanbHOM TOYKM B MoJSie KOHCepBaTMBHbIX cusl. [loTeHunanbHas aHeprus
N YCTONYMBOCTb COCTOSIHUSA paBHOBECUS MaTepuanbHon Todkn. OgHOMeEpHOe ABWXeHME maTe-
puanbHOM TOYKM B NOTEHUManbHOM rnone, UHUTHbIE U MHAUHUTHBIE OBWXKeHUs. [BuxeHne B
LueHTpanbHo-cuMmmeTpudHomMm none. Kenneposa 3agava.

1.5. OnekTpoMarHuTHbIE CUnbl

onekTpuyecknn 3apsag. 3akoH KynoHa. HanpsbkeHHOCTb anekTpudeckoro nonsd. NoHaTtue no-
TeHumnana. BelumcneHve nonen no npuHUmMny cynepnosnuuu. None anekTpnyeckoro gMnonsi.
BekTop vHAyKuMM MarHMTHoro nons, cuna JlopeHua. [lencteBme MarHMTHOroO NoNs Ha NPOBOLHUK
C TOKoM, cuna Amnepa. MoMeHT cun, 4EeACTBYIOLMX HA paMKy C TOKOM.

[BwxeHne 3apsKeHHbIX YacTuL, B 3NEKTPUYECKOM M MarHUTHOM Mnonsax. [BwkeHue YacTuubl B
OAHOPOAHOM MarHUTHOM nosne. [pendoBoe OBMXKEHNE B CKPELLEHHbIX 3N1EKTPUYECKOM U Mar-
HUTHOM nongax. NMpogoneHbIM Apend B cnaboHeogHOPOAHOM MarHUTHOM Mofe, MarHUTHbIE J1o-
BYLUKW. YcCKOpUTENWN 3apsbkeHHblXx 4Yactuy. JAdpdpekt Xonna. [MpuHumn pgencteua M-
reHepaTopoB.

1.6. MonekynsipHble cunbl

Baaumogencteme gunonen. MNMpupoga n 0CobeHHOCTU MOSNEKYNAPHbLIX CUI.

1.7. Jedopmauymm Ten n ynpyrue cunbl

Hedopmauumn pactskeHmss n casura. 3akoH ['yka. Ynpyrme KoHCTaHTbl BeuwecTtBa. CroxHble
aedopmauumn (M3rnb, kpydeHue). OTKNMOHeHMs OT 3akoHa [yka npu Gonblumx gedopmaumax
(HENWMHENHOCTb, NNACTUYHOCTL). ANEKTPOMAarHUTHasi Npupoaa ynpyrux cun, NoHATME O MUCHOo-
Kauusx.

1.8. Cunbl TpeHus

Cyxoe TpeHue. 3akoH AMoHTOHa-KyrnoHa. TpeHue ckonbxeHusi. PaboTta cun TpeHus. Bsaskoe
TpeHune, popmyna HetoToHa. JlammHapHoe TedeHne BA3KOW Xnakoctn B Tpybe, popmyna lNya-
3enna. Cunbl, JenCTBYyOWME Ha Tena, ABuxKyLmecs B Ba3kon cpefe. 3akoH Ctokca. Aapoau-
HamMmmnyeckmne cunbl. AHann3 asapoanHaMmMYeCcKnX cun MeToaoM noaobus U pasmepHOCTEN, YNCHO
PenHonbaca. NoHsTMe 0 CBEPXTEKYYECTH.

1.9. TaroTeHne 1 cunbl NHEPLNK
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Cunbl TaroTeHns. BbiBog 3akoHa TAroteHust 3 3akoHoB Kennepa ansa nnaHeT. OKBUBANEHT-
HOCTb rpaBUTALMOHHOM U MHEPTHOW Macc. [paBuTaUUoOHHOE none, rpaBUTaLMOHHbBIA NOTEHUM-
an. [isBmxkeHne matepmanbHON TOYKM B Nose TAroteHus. lNepBas, BTopas U TpeTbs KOCMUYECKne
ckopocTu. Bec 1 HeBecomMOCTb Ten.

HenHepumanbHble cnuctembl otcdeTa. Cuctema oTcyeTa, YCKOPEHHO ABUXYLLLAACA OTHOCUTENb-
HO WHepumanbHon. Cunbl MHepuuun. Bpalsarowascs cuctema otcyeta. Teopema Kopuonuca.
LleHTpoGexHasa n kopmonucosa cunbl. 3eMns Kak HemHepumnansHasa cuctema otcyeta. MasTHUK
dyko. AHanorna mexay curamm MHEpPLUUN N TATOTEHUS.

1.10. OcHoBbI cneynanbHON TEOPUM OTHOCUTESNTBHOCTU

OnbITel 130 1 MankenbcoHa. NpeobpasoBaHus JlopeHua (C BbIBOLOM) W HEKOTOPbLIE CreacT-
BUSA U3 HUX (OTHOCUTENBHOCTbL MOHATUS BPEMEHM, SIOPEHLIEBO COKpaLLEeHWe ANUHbI, 3ameane-
HWe xoda ABWXKYLLMXCA YacoB). [MoHsaTMe uHTepBana. PenaTtnBUCTCKUA 3aKOH CIOXEHUSI CKOPO-
cten. Penatmeucrtckast macca. CBA3b peNATUBUCTCKON MaccChl C SHEPIUEN, a TaKKe 3Heprum c
nmnynscom. POTOH Kak 4acTuua ¢ HyneBoW maccon nokos. [laBneHwe ceeTta. Vckpusrnenue
CBETOBbIX JTy4eN N CMELLLEHNE YaCTOThbl KBAHTOB B MOS1e TATOTEHUS.

1.11. OCHOBHblE TEOPEMbI U 3aKOHbI COXPaHEHUs A4S CUCTEMbI MaTepuanbHbIX TOYEK

Mmnynbc cnctembl MatepmasbHbIX ToYek. Teopema 06 M3MEHEHUM UMNynbCca CUCTEMbI MaTe-
puanbHbIX TOYeK. TeopeMa O ABWXKEHUM LeHTpa macc. [JuHamumka maTtepuanbHOW TOYKKU C ne-
peMeHHoOn Maccoun, ypaBHeHne Mellepckoro. PeaktuBHas cuna. 3agadva LimonkoBckoro, pake-
Tbl. MOMEHT MMnynbca cucTemM MatepuarbHbIX TOYEK YpaBHEHNE MOMEHTOB AN CUCTEMbI Ma-
TepuanbHbIX TOYEeK. 3aKOH COXPaHEeHUs MOMeHTa MMMynbca. YpaBHEHME MOMEHTOB OTHOCU-
TenbHO ocu. KuHeTnyeckas n noteHumanbHag SHEprun Ons CUCTEMbl MaTepuarnbHbIX TOYEK.
MexaHunyeckasi SHeprna CUCTEMbl MaTepuarnbHbIX TOYEK N YCOBUA ee coxpaHeHus. [oHaTne o
BHYTpPEeHHeN 3Heprun. CBA3b 3aKOHOB COXPAHEHWS UMMNYfbCa, MOMEHTa UMMyNbca U SHEpPrum
CUCTEMbI MaTepuarnbHbIX TOYEK CO CBOMCTBAMN CUMMETPUM NPOCTPAHCTBa U BpemeHu. MNpume-
pbl NPUMEHEHUSI 3aKOHOB COXPaHEHUA Ofs CUCTEMbl MaTepuarbHbIX TOYEK. FABneHue ygapa
(cTonkHOBeHME YacTuy,). ABCOMOTHO HeYynpyrmin 1 abContoTHO YNpyrMn yaapbl ABYX YacTtuy,. 3a-
KOH BepHynnu ans crtaumoHapHOro notoka uaeanbHoW >XuakocTu. PaccesiHne (©OTOHOB Ha
ANeKTpoHax, apdekt KomnToHa.

1.12. AnHamuka TBEpPOOro Tena

KuHemaTtudeckune n guHaMuyeckume xapaktepucTuku TBepgoro Tena. NpumeHeHue ypaBHeHUS
ABWXKEHUS LeHTpa Macc 1 ypaBHEHUS MOMEHTOB ANs TBepaoro Tena. BpalleHne TBepaoro te-
na BOKpYr HenoaBwkHoW ocn. MomeHT uHepumn. Teopema lMonreHca-LUtenHepa. Ceasb mexay
MOMEHTOM UMMyNbCa U YINOBOW CKOPOCTbIO TBEPAOro Tena B obuwiem crydae, TEH30p UHEPLUN.
CBobopaHble ocn. KuHetndeckasa aHeprna u paboTa npu BpalLeHUM BOKPYr HENOLBMXHOW OCW.
lMnockoe gBwxeHne TBepOOro Tena, NOHATUE MIHOBEHHOW OCW BpalleHusi. KadyeHne Ten, Tpe-
Hue kKadeHunda. KnHetudeckas aHeprus npu nNnockoMm AswxkeHun. MNpubnuxeHHas Teopus rmpo-
ckona. NMpeueccnoHHoe aBMxXeHne rmpockona. NlMpockonnyeckne cunebl.

Pa3sden 2. MonekynspHas chusuka

2.1. DnemMeHTbl KNHETUYECKON TEOPUN ra3oB

[asneHve ngeanbHOro rasa. YpaBHEHUS COCTOSIHMSA uAearbHOro rasa. BHyTpeHHsis aHeprus
naeanbHOro rasa u ee cBs3b € Temnepatypon. POTOHHbIN ras.

2.2. CTtatuctuyeckue pacnpeneneHus

Cratuctnyeckoe onmcaHme cucTembl M3 Bonbloro Yucna 4Yactuy. CtaTUcTUYeckue 3akoHbl,
cpegHue 3HadeHusa n nyktyaumm dusndecknx BenuunH. MNMpumep - pacnpegeneHme 4actuy no
obbemy. PacnpegeneHne monekyn rasa no ckopoctsiM. PaBHoBecHoe pacnpepeneHne Mak-
ceenna (N0 BEKTOPY M MOAYM CKOPOCTUM) M ero CBOWCTBA, HaMBEPOATHEWLIAs, CpegHsas u
cpeaHekBagpaTuUdHasi ckopocTtu. Pacnpegenenme bonbumaHa n npuMepbl ero NpUMeEHeHUs.
2.3. Knaccuyeckas Teopus TENOEMKOCTH

TennoemKocTb rasoB, TeOpemMa O paBHOpacnpeaeneHnn 3Heprum no creneHsm ceodoabl. He-
AOCTaTKM KNacCu4eCckon Teopumn TENNTOEMKOCTH.
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2.4. flBneHnsa nepeHoca

CpegHsas onuHa cesobogHoro npobera monekyn B rasax. Auddyauns, BHyTpeHHee TpeHue, Ten-
nonpoBogHOCTb rasoB. OcobGeHHOCTU ynbTpapaspexeHHbIX ra3oB. BblumcneHwe cpegHero
KBagpaTta cmelleHnsa 6poyHoBCkux Yactuu. MamepeHne ynucna Asoraapo.

2.5. PeanbHble rasbl 1 XXUaKkocTu

YpaBHeHne BaH-gep-Baanbca n ero ceorictea. ®asoBble nepexonbl. Kputnyeckas temnepary-
pa, KpUuTnyeckne napameTpbi.

2.6. TepmogmMHamMmn4eckmim Nnoaxon K OnnmcaHuo MakpoCcUcTem

TepmoanHammnyeckoe paBHoBecue, OO NpUHLUMN TepMoanHaMukn. MNMoHaTue TemnepaTypsbl,
HyneBoMn NPUHUMN TepmoanHamMmmkmn. Knaccmdunkaumnsa npoLeccos.

2.7. MNepBbIN NPUHLMN TEPMOANHAMUKN

OnbiTbl [Dkoyns, NOHATME O BHYTPEHHEW 3Heprun. PaboTta u konmyectBo TennoTbl. [NepBbin
npuvHUMN TepmoanHammnkn. CooTHowweHne Mariepa. YpaBHeHne agnabaTbl AN uaeanbHoro ra-
3a. BHyTpeHHSAs aHeprus ngeanbHoro rasa u rasa BaH-gep-Baanbca. Npoueccol xoynsa-len-
JTroccaka un [xoynsa-TomncoHa.

2.8. BTopon npuHuMn TepMOogMHAMUKN

Mpobnema npespalleHnss TennoTbl B paboty. PopMynnmpoBkM BTOPOro NpuHLMna TepMoanHa-
MUKW AN TENMOBbIX U X0NnoaunbHbiX MawwuH. Linkn KapHo. Teopema KapHo. TepmoanHammye-
ckas Wwkana temnepatyp. NpnBegeHHoe KONMYeCTBO TENNoTbl, paBeHCTBO Knayauyca ans o6-
paTUMbIX NPOLECCOB. JHTpoNusA naeanbHoro raza. OCHOBHOE ypaBHEHWE TEPMOLMHAMMUKN U
HeKoTopble ero cneacTensa (COOTHOLUEHUS B3aUMHOCTU, TEpMOMEXaHUYeckne addeKkTbl, ypas-
HeHne KnanenpoHa-Knaysuyca). Heobpatumble npoueccol, HepaBeHCTBO Knaysuyca. Bospac-
TaHMe SHTpONuM npu HeobpaTuMbIX npoueccax (¢ npumepamn). CTaTUCTUYECKUA CMbICA 3H-
TPONUKN N BTOPOrO NpUHLUMNA TEPMOLMHAMUKMN.

Pa3den 3. Qnekmpuyecmeo U MasHemu3m

3.1. OnekTpunyeckoe nosne

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

3.2. [poBOAHMKN B 3MeKTpoCTaTU4YEeCKOM nose

Ycnosue paBHOBECUSA CBOOOAHbLIX 3aps4oB B MPOBOAHUKE M HEKOTOpble CneacTBUSA U3 Hero.
OrnekTpocTaTuyeckas aKpaHMpoBKa. DNeKTpoeMKoCTb. KoHageHcaTopbl. Tunbl anekTpocratuye-
CKMX 3agad. Teopema eqUHCTBEHHOCTW.

3.3. DHeprus anekTpmnyeckoro nons

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

3.4. DnekTpuyeckoe nose B AU3NeKTpukax

MoHAaTne makpockonuyeckoro (ycpeaHeHHoro) nons B cpepge. Nonspus3oBaHHOCTL (BEKTOP MO-
napusaumm). MNMonapusaumoHHble (CBsi3aHHbIE) 3apsabl. BekTop anekTpuyeckon vHaykumn. Ou-
anekTpuyeckasi NPOHMLAEMOCTb. YpaBHEHNSA 3IEKTPUYECKOro nons B AuanekTpukax. [paHuy-
Hble YCNOBUA ONs1 BEKTOPOB HAMNPSPKEHHOCTU M UHAYKUMKW. SHEPrns aNeKTpu4eckoro nonsi B
cpege. NMNoHOepOMOTOpPHbIE CUNMbl B 3riekTpuyeckoMm nose. MexaHnsambl Nonsipusyemoctu au-
3MEeKTPUKOB. HennHenHble nanekTpukn. CerHeToaNekTpuku.

3.5. CTaumoHapHbIN 3NeKTPUYECKNUM TOK

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 aswxyuwieroca 3apsiga. MarHuTHbI NnoTok. Teopema o uup-
Kynsiunm BeKTopa UHOYKLUNN.

3.7. lencteme MarHMTHOro nonsa Ha NPOBOAHUKN C TOKOM

3akoH Amnepa. NoHaepOMOTOpPHbIE B3aUMOAENCTBUSI MPOBOAHUKOB C TOKOM.
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3.8. BekTopHbIN noTeHuman

OnncaHve MarHUTHOro nonsi NpPu NOMOLLM BEKTOPHOro noTeHumana. BelumcneHne BEKTOPHOro
noTeHumana sagaHHoro pacnpegesnieHnsi TOKOB.

3.9. MarHnTHOE none B BeLLECcTBe

HamarHmyeHHOCTb (BEKTOp HamarHudeHud). HanpshkeHHOCTb MarHMTHOro nonsi B cpefe. Teo-
pemMa 0 LUMPKynsauMmM BeKTopa HanpsKeHHoCcTU. MarHuTHas npoHuvuaemMocTb. [paHu4YHble ycno-
BUSA M CNOCObOblI M3MEepeHUsi BEKTOPOB WMHAYKUMW U HaNpPsKeHHOCTU B marHeTukax. [Npupoga
MarHUTHbIX CBOMCTB MarHeTukoB. [lna-, napa- u goeppomarHeTmkun. [NoCToAHHbIE MarHUThI.

3.10. AsneHne aneKTpoMarHMTHOM NHOYKLUNN

SC vHaykumn B OBMXKYLIMXCA npoBoaHMKax. 3akoH ®apages. BuxpeBoe anektpudeckoe norse.
MpuvHUKMN gencTBna gUHaMoO-MalUnHbI N 3feKTpoMoTopa. MHOYKUMOHHBIN YCKOPUTESb 3N1EKTPO-
HoB (6eTaTpoH). MamepeHne UMpKynsumm BeKTopa MarHUTHOM MHAOYKUMW NpW NOMOLLM nosica
Porosckoro.

3.11. BaauMonHayKumMsa N caMonHOyKUmns

MHaykTMBHOCTL. [pouecchl yCTaHOBMNEHUS B KOHType C WHAYKTUBHOCTLIO, dfieKTpoMexaHuye-
ckue aHanormn. KoaumumneHT B3anMONHOYKLMN.

3.12. MarHuTHas aHeprus

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

3.13. dnekTpomarHMTHOE nose B Bakyyme

Tok cmewieHnda. Cuctema ypasHeHun MakcBenna B uHTerpanbHoOM U guddepeHumnansHON
dopme. BonHoBble ypaBHeHUs. CyLLuecTBOBaHNE 3NEKTPOMarHUTHbIX BOSH.

3.14.CucTtema ypaBHeHu MakcBenna ans noneun B BellecTse

YpaBHeHns nonen n matepuanbHble ypaBHeHUs1. OcobeHHOCTU nonspusauumn AnNaneKTpukos B
nepeMeHHbIX nonax. ucnepcus AManekTpnuyeckon npoHuuaemocTn. [uanektpuyeckasi NPoHu-
LaemocTb nnasmbl. Cuctemsl eguHuL.

3.15.KBasucraunmoHapHble TOKU

CsonctBa ngeanbHbIX anemMeHToB. PacyeT uenen cnHyconganbHOro Toka MeTOAOM BEKTOPHbIX
anarpaMmm 1 KOMMSEKCHbIX amnnuTtyg. imnegaHc AByxnositocHUKoB. PaboTa u MOLWHOCTL B Le-
N1 NepeMeHHOoro Toka.

3.16. MexaHu3Mbl MPOBOAUMOCTU HEKOTOPBIX MPOBOAHUKOB

Knaccuyeckas anekTpoHHasi Teopust NPOBOANUMOCTU MeTansfoB U ee HedoCTaTKU. JAnekTpuye-
CKMI TOK B 3fieKTponutax, B nnasme. MNonynpoBoaHukn. BBeaeHne B 30HHYO TEOpUO NpoBOaU-
MOCTW KpUCTasnsos.

3.17. AnekTpnyeckune sIBNEHUs B KOHTaKTax

BHeLWHAA 1 BHYTPEHHSSI KOHTaKTHaA pasHOCTb NOTeHUMANoB. SABNEHNA B KOHTaKTax NpoOBOAHM-
KOB MepBOro U BTOPOro poaa, XMMuUYeckne UCTOYHMKM ToKa. KOHTaKTHble SIBMieHUsT B MOMynpo-
BOJHMKaX, NONYNpOBOAHUKOBbIE ANOAbI.

Pa3den 4. KonebaHus u 80J1HbI, OriMuka

4.1. JInHenHble konebaTenbHble CUCTEMDI

JInHenHble konebaTeribHblE CUCTEMBI C OOHOWM CTeneHblo cBoboabl (C npumepamn). CBoboaHbIE
KonebaHnsa rapMoOHUYECKOro ocumnnsatTopa. XapakTepucTuUkn 3atyxaHus. BelHyXOeHHble Kone-
0aHn4, pe3oHaHCcHble KpuBble. [1poLuecchl YCTaHOBMEHNSA KonebaHnin, YCNoBUS HEUCKAXXEHHOTO
BOCMpoOu3BeAEeHUs curHanoB konebaTenbHbIM KOHTYpoM. CnekTpanbHoe pasnoxeHune B pa-
anodunamnke, konedatenbHbI KOHTYP Kak cnekTpanbHbin npubop. KonebaTernbHble cucTeMbl C
HECKONbKMMK cTeneHsiMmn cBobobl, CBA3aHHbIe KonebaHus.

4.2. MapameTpnyeckme n HenvHeHble konebaTenbHble CUCTEMBI

JInHenHbIE OCUMNNIATOPBLI C NEPEMEHHLIMU NapamMeTpamun, napameTpudeckun pesoHaHc. Oco-
OEHHOCTM HENMHENHOro ocumnnsaTopa (aHrapMOHU3M, reHepaunsa rapMoHUK, acCUMMETPUs pe-
30HaHCHOM KpuBoK). ABToKonebaTesibHble CUCTEMBI.

4.3. BornHoBble npouecchbl. KnHemaTtvka BOSH
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MoHaTne BonHbl. BorHoBoe ypaBHeHMe. apMoHuYeckue BOfHbI. [1rockne u cdepuyeckue
BOSIHbl. PacnpocTpaHeHne curHanoB (BOMHOBLIX NMakeToB). PacnpocTpaHeHne TpurapmMoHuye-
CKOW BOJSHbI. YCroBume NpeHebpexeHns ANCnepCnoHHbIM NCKaXKeHMeM curHana.

4.4. NHTephepeHums cnHyconganbHbIX BOSH

Mpumepbl NHTepdepeHUMn BOSH (ABe NSIOCKME BOSHbI, ABe cdepuyeckue BOSHbI). VIHTepde-
peHUMs B TOHKMX NnactuHax. MIHTepdepomeTpbl (OBYyXiyyYeBble U MHOMOSTyYeBbIE).

4.5. Ynpyrue BOIHbI

MpoJonbHbIe BOSHLI B CTEPXKHE, BbIBOA BOSIHOBOIO YpPaBHEHUS. QHEpreTuyeckne COOTHOLLEHUS
B yNpyrown BosiHe. AKyCTMYeCKMe BOSIHbI B ra3ax 1 XXUAKOCTSAX.

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

4.6. QnNeKTpoMarHUTHbIE BOSIHbI. QNeKTpoMarHMTHasa Teopus ceeta

BbiBO4 BOMHOBOroO ypaBHeHus1 n3 ypaBsHeHun Makcsenna. Nnockue BonHbl. beryume n crosyne
BOSHbI. [longpusauuns anekTpoMarHUTHbIX BOSH. MnegaHc. OHepreTudeckme COOTHOLUEHUS
OS5 NEeKTPOMarHUTHbIX BOSH, Teopema [NonHTUHra.

OTpaxeHune n npenomsnieHne BOSH Ha rpaHuue AByx cped. 3akoH CHennuyca. ®opmyna Ppe-
Hens. fABneHus bproctepa u NONHOro (BHyTpeHHEro) otpaxeHus. MsnyyeHne anekTpomarHuT-
HbIX BOMH. lNone n3nyy4eHus anemeHTapHoro Bubpartopa. Anarpamma HanpasneHHocTu. Nony-
BOSTHOBOM BMOpaTop, CrOXHble manydatenun. MsnyydyeHve ABMXKYLLMXCA 3apsPKEHHbIX 4acTul.
Knaccuyeckas mogenb “ceetsuieroca” atoma. MonekynsipHbli MeXaHU3M OTPaXKeHUs1, NpesioM-
neHuns, gucnepcun.

4.7. PacnpocTpaHeHue cBeTa B aHU30TPONHbIX cpeaax

OnTnyeckaa aHM3oTponuUsa Kpuctannos. HopmanbHble BOMHbI B OQHOOCHOM KpucTanne: auc-
NEePCUOHHbIE CBOWCTBA, NOMNsipU3auuoHHas CTpykTypa. [BonHoe npenomneHue. lNoctpoeHue
MonreHca. NMonapusaymoHHble Npubopbl. MHTepdepeHunsa nonapusoBaHHbIX nyyven. Mckyccr-
BeHHas aHm3oTponus. OnTudeckasa akTMBHOCTb. [MOHATME O NPOCTPaHCTBEHHOW OUCNEPCUN.

4.8. ndpakumsi BONH

MpuHumn MonreHca-®peHens. Oudpakumsa Ha CTpyKTypax ¢ oceBon cummeTpuen. 3oHbl Ppe-
Hens, 30HHaA nnactuHka. Oudpakums OpeHens Ha WenuM 1 NpamMoyronbHoOM oTeepcTun. Cnn-
panb KopHto. MNpefensHble cnyyan agudpakuumn: reometTpuyeckasa ontuka n gundpakumna dpayx-
rodpepa. AundpakumoHHas pelueTka Kak CnekTpanbHbIi Npubop, ee crnekTpanbHble XapakTepu-
CTUKN.

Pornb gndpakumMOHHbIX SIBAEHUIW B HEKOTOPLIX onTU4eckux npudopax. MNpenensHble BO3MOXHO-
CTW HanpasfeHHbIX nsnyyatenen, pokycnpyroLwmx yCTPOMUCTB, OOBEKTUBOB Tereckona U MukK-
pockona. MoHsTMe o0 ronorpadgum.

4.9. Ctatnctmyeckme CBOMCTBa BOSHOBLIX MNOMNen

[MoHATME O BpPEMEHHOW M MPOCTPAHCTBEHHOW KOFEPEHTHOCTU, UX CBA3b C XapaKTepucTukamu
NUCTOYHMKOB cBeTa. BrivsiHne KorepeHTHbIX CBOMCTB CBEeTa Ha HabntogeHne nHtepgepeHummn mn
andppakumn. ICToYHNKM KorepeHTHoro ceeta. Jlasepsbl.

4.10. HenuHenHble BOMHbI

[MoHATME O HEeNWHEWHbLIX BOSHOBBLIX Mpoueccax: reHepaumss rapMOHMK, COSIUTOHbI, yAapHble
BOJTHbI, CaMOOKYCMPOBKA BOSTHOBbLIX MY4YKOB.

Pas3den 5. AmomHas u sidepHas ¢usuka 1 (Paszdenbi 5.1 — 5.7 u3yyaromcsi 8 paMKax Kypca
AmomHas u ssidepHasi pu3uka 2)

5.8 OnemeHTapHble YacTULbl

[MoHATWe anemeHTapHOM YacTuupl. [NoHATME pacnaga anemeHTapHbIX YacTtuy. Mpubopbl n ycT-
poncTBa Onsi HAGNIOAEHMA M U3YYEHUS SNEMEHTapPHbIX YacTuy. AHeprusa ceasn. PyHaameH-
TanbHble B3ammogencTeusi. ObMeHHble B3anmoaencteus. PenHmMaHOBCKME Anarpammbl. Bup-
TyanbHble YacTuubl. CunbHoe B3anmoaencTeme. MesoHbl. Cnaboe B3aumoaencTeme. Bo3oHbI.
OnekTpomarHuTHoe B3aumogencTeme. paBuTaumoHHoe B3anmogenctene. HyknoHbel. M3otonu-




38

yecknn cnnH. CTpaHHble YacTuubl. CTpaHHOCTb. Mnep3apsa. Knaccudpukauus anemMeHTapHbIX
YacTul. 3akoHbl COXpaHeHUsi B m3nke anemMeHTapHbIx YacTtul. Kesapku.

5.9 ®usumka aTomHoro sgpa

Appo. CtabunbHble 1 HecTabunbHble siApa, X OCHOBHbIE XapakTepuctuki. CnuH sapa. Macca
aTOMHbIX 94ep 1 3Heprust CBs3n HyKoHOB B agpe. dopmyna Benusekkepa. Mogenn aToMHbIX
agep. KanenbHas mogens. ObonoveyHass mogenb. PaanoakTMBHOCTL siaep. 3akoH pagmoak-
TuBHOro pacnaga. OcHOBHble TUMbI pacnaga saep.

dopma NpoMeXyTOYHOM aTTecTauum

Paspen 1. MexaHuka — 3k3ameH

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

B 2.6.2.1 MatemaTnyeckum aHanus

Lenu u 3agaun y4yeb6HON AUCUMNNUHDBI: U3ydeHne anddepeHumansHOro U HTerpanbHoro
ncuYMcneHnst yHKLUMNM 0gHOM BeLeCTBEHHOW NepeMeHHON, nexawero B OCHoBe BCcexX punaunye-
CKMX N MaTeMaTU4eCKuX KypcoB. N3yyeHne onpeneneHHoro nHtTerpana, Kotopbli npeacrasns-
eT cobon BaXHbI BOMPOC Kypca MaTeMaTU4ecKoro aHanuia Ha (usnyeckom akynbTete U
nMeeT NPUNoXeHus B BOMbLUMHCTBE MaTEMATUYECKUX U (PU3NYECKUX AUCUMNNUH. N3ydeHwne
anddepeHUnanbHOro ncHmcneHmst OYHKUNMN HEeCKONbKUX NepeMeHHbIX. M3ydeHune KpaTHbIX U
KPUBOSIMHENHBIX UHTErpanoB. Yucnosble psabl, CXOAUMOCTb, abCoMnTHAA U yCroBHast cxoam-
MOCTb, (PYHKUMOHanbHble psgbl, CTEMNEHHOWN psd, paguyc CXOAUMOCTU CTEMEHHOro psiga, psa
dypbe, nHTerpan dypbe.

MecTto yye6HOM ancumunnuHbl B cTpykType OOIN: MaTtematuyeckun aHanm3 oTHocuTca K 6a-
30BOW 4acTW MaTtemMaTU4eCcKoro u ecTeCTBEHHOHay4yHoro uukna. B pesynstate nsyyeHuns 6aso-
BOW YacCTW UMKNa CTYAEHT OOMKEH:

- 3HaTb OCHOBbI MaTeMaTU4EeCKOro aHanmaa;

- YMeTb UCMOofb30oBaTh MaremMaTnyeckm annapart Ans OCBOEHUSA TEOPETUYECKUX OCHOB (hU3n-
KW; NCNONb3oBaTb MHPOPMALMOHHBLIE TEXHONOMMKN NS peLleHnsa usmyeckux sagay;

- BNnageTb HaBblkaMW MCMNOMb30BaHUS MaTeMaTU4eCcKoro annapaTa Ans pelleHnsa puanyecknx
3ajay, MeToaMn OLEHKM IKCNepUMeHTanbHbIX pedyrnbTaToB.

KpaTkoe coaepxaHue (AuaaKkTnyeckue eaMHULIbI) y4eOHOU ANCUMNNMUHbBI:

1. MNpeameT matemaTukn. BBegeHne B aHanus

MpeomeTt maTtemaTukn. CBA3b C ApyrMMu Haykamun. Mictopuyeckas crnipaBka.

MoHatne mHoxectBa. Onepauun ¢ MHOXecTBamun. Obwee onpeaenenve dyHkuun. Obnactb
onpegeneHns n obnactb n3MeHeHus. PyHKUMA OencTBUTENbHOro nepemeHHoro. Cnocobbl 3a-
AaHua dyHkumn. OnpegeneHne rpaduka yHKUMKW. padunkn aneMeHTapHbIX QYHKUMK (Nps-
Masi, napabona, kybudeckas napabona, OKpy>KHOCTb, rmnepbona, nokasartenbHas n norapud-
Muyeckass (yHKUMK, TpuroHomeTpuyeckme yHkuum). ObpaTHble TPUrOHOMETPUYECKNE (YHK-
UMM 1 nx ceomnctea. NpeobpasoBaHue rpadunkoB. MNMocTpoeHne rpacmMKoB C MOMOLLBIO LeNOYKM
npeobpasoBaHuin. Jenctena ¢ rpacdpmkamun. 'paduk crnoxHon yHkumn. Mpaduk dyHKUMN, 3a-
AaHHOM napameTpuyecku. [NonspHble KOOpAUHATLI.

2. MNpepenbl nocnegoBaTesiIbHOCTU U (hyHKLUM
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MoHAaTMe nocnegoBaTeNbHOCTU AeNCTBUTENbHbLIX Ynucen. lNpegen nocnegoBatesnibHOCTU. [eo-
MeTPpUYECKNA CMbICI npefena nocnegoBaTtenbHOCTU. Teopema O €ANHCTBEHHOCTWU npeena.
OrpaHn4eHHOCTb cxoasLlencs nocnegoBatenbHoOCTU. NpegenbHble nepexoabl B paBeHCTBax U
HepaBeHcTBax. MOHOTOHHbLIE MocnegoBaTenbHOCTU. [lognocnenoBaTesibHOCTb, YaCTUYHbIE
npegenbl, BEPXHUN N HWKHUIA Npeaenbl NocneaoBaTeNbHOCTM ENCTBUTESNbHLIX Yncen. Jlemma
0 BIOXEHHbIX NpoMexyTkax. Teopema bonbuaHo-Benepwtpacca. Kputepun Kowwm cxognmocTu
nocrnegoBaTenbHOCTH.

Mpepen yHKUMM OencTBUTENBLHOIO nepemMeHHoro no Kowwn n no lNenHe. NeomeTpuyeckui
CMbICN Npegena (pyHKUMM OEeNCTBUTENBHOMO nepemMeHHoro. ApudgmeTndeckne onepauum Hag
dyHKUMAMK, umetowmmmn npegen. OgHoctopoHHMe npeaensl. Knaccudpukaums 6eCKoHeYHO Ma-
nbiX N 6eckoHe4yHO GoNbLUMX BENUYUH. OKBMBAneHTHble HGeckoHeYyHo Marnble U H6eckoHeYHOo
fonblume BenuynHbl. lNepBbi 1 BTOPOM 3amMedaTesibHble npeaensl.

3. HenpepbIBHOCTb (hyHKLUMU

HenpepbIBHOCTb OYHKUMN OEACTBUTESNBHOIO nepemMeHHoro. ApudgmetTnyeckne ENCTBUSA ¢ He-
npepbIBHbIMKU PYHKUNAMU. HenpepbiBHOCTb CROXHOW OYHKUUK. OOHOCTOPOHHASA HenpepbiB-
HOCTb. TeopemMa O CyLlecTBOBaHUN N HeNpepbIBHOCTU obpaTHon yHKUuK. CoxpaHeHne 3Haka
HenpepbIiBHON yHKUMW. PaBHOMepHasa HenpepbiBHOCTL. Teopema KaHTopa. Knaccudukaums
TOYeK paspbliBa.

4. QucphepeHumanbHoe ncumcneHme pyHKLUMn ogHON nepeMeHHOMN.

MponsBogHbIE N OAHOCTOPOHHME NPOU3BOAHbLIE, BECKOHEYHbIE NPON3BOAHbIE. [[eoMeTpUYecKui
N PU3nYeckmii CMbICN NPoM3BOAHON. [pasuna anddepeHumposaHms 1 Tabnvua NPon3BOaHbIX.
OundbdepeHumnan n ero reomeTpudeckun cmoicn. NponssogHasa CrnoXxHon yHkuuun. Nponseoa-
Hble U anddepeHumnansl BbiclMx nopsgkos. Popmyna JlenbHuua. MIHBapnaHTHOCTL OOpMbI
NnepBoro U HeMHBapUMaHTHOCTb OPMbl BbICLLMX AuddepeHumnanoB. NMapameTpuyecku 3agaH-
Hble YHKUMK 1 nx anddepeHumposaHme. OCHOBHbIE TeopeMbl AnddepeHunanbHOro NcHmC-
nenunsa Ponns, Jlarpanxa, Koww. MNpasuno Jlonutans packpbiTus HeonpegeneHHocten. dopmy-
na Tewnnopa n ee cBA3b C 3aga4ven NPUBIIMKEHHOIO BbIYUCIIEHUS 3HAYEHUI (PYHKUMK. [Tpr3Haku
MOHOTOHHOCTU. QKCTPEMYMbI 1 NMpaBuna Ux HaxoXxaeHus. BelinyknocTb, BOrHYTOCTb U TOYKK ne-
pernba. AcumnToTbl. [puMeHeHne anddepeHunanbHOro NCHNCIEHNA K UCCNedoBaHNIO OYHK-
UMM 1 NOCTPOEHMIO rpacpmKoB.

5. UHTerpanbHoe ncumncrneHme yHKUMN oaHON nepeMeHHOMN.

MoHaTne nepsoobpasHom N HeonpeaeneHHoro nHterpana. CBoncTea HeonpeaeneHHoro uHTe-
rpana. Tabnuua HeonpeaeneHHbIX MHTErpanoB. TexHuKka UHTerpMpoBaHus (HenocpeacTBEHHOE
WHTErpMpoBaHmMe C NOMOLLbI Tabnuu, MeToq pasfoXeHus, 3ameHa nNepeMeHHON, UHTerpupo-
BaHWe No 4YacTsaMm, NpuBefeHMe KBaApaTHOro TpexdsieHa K kaHoHu4deckomy Buay). [Npumepsl.
PasnoxeHne MHorounieHa ¢ OeNCTBUTESbHBIMU KO3IhdULMEHTaMU HA MHOXUTeNn. NpeacTas-
neHne npaBubHON paLMoHansHON Apobu B BUAE CyMMbI MPOCTENLUNX pauuoHanbHbIX gpobent.
WHTerpupoBaHue npoctenwnx apoben. MHTerpmpoBaHne paumoHanbHbIX yHKUnn. CeegeHne
WHTEerpanoB OT UppaLMOHasnbHbIX U TPUTOHOMETPUYECKNX DYHKUNA K UHTErPUPOBAHUIO pauuo-
HanbHbIX (OYHKUWA.

OnpepeneHHbIn MHTerpan. Ycnosue cyLlecTBOBaHUA onpegeneHHoro uHterpana. Knaccbel uH-
TerpypyemMblx yHKUnn. CBONCTBa onpeaeneHHoro nHterpana. MiHterpan kak oyHKUnA BepxHe-
ro npegena. ®opmyna HetoToHa-JlenbHnua. Teopema o cpegHeM. NpunoxeHne onpeaeneHHo-
ro MHTerpana K Bbl4MCIEHMIO NoLwanen niocknx uryp, nnowagen noBepxHOCTN Ten BpaLlle-
HUS U HeKoTopbIX 06beMoB. [NapameTpuyeckn 3agaHHble KpyBble. [nuHa ayrn KpuBown.

6. PYHKLUN MHOTUX NepeMeHHbIX

OCHOBHbIE MOHATUSA Ha NJSTIOCKOCTU (pPaccTosiHe MeXAy TOYKaMW, OKPECTHOCTb TOYKU, BHYTPEH-
HASA TOYKa, N30NIMPOBAHHAas TOYKa, rPaHNYHasa ToYKa, OTKPbITOE MHOXECTBO, CBA3HOE U HECBA3-
Hoe MHOXecTBa, 06nacTb, 3aMKHyTas obnacTtb, OrpaHMYEeHHOE MHOXEeCTBO). AHanornsa ¢ npo-
cTpaHcTBOM. [Npefen nocnegoBaTeNbHOCTU BEKTOPOB. TeopemMa O NMOKOOPAUHATHOM CXOANMO-
ctn. MNpegensl U HenpepbiBHOCTb. [BOMHbIE U MOBTOPHbIE Npegensl. NMpumepbl. Henpepbis-
HOCTb MO COBOKYMHOCTU MEPEMEHHbIX U NO OTAEeSNbHOW nepemeHHon. duddepeHumnansHoe nc-
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YncreHne QYHKUMA MHOIMMX nepeMeHHbiX. YacTHble npowussogHble. [OduddepeHumpyemMocTb
PYHKUMN MHOIMMX nepemMeHHbIX. Heobxoaumble ycnosus guddepeHunpyemMocTn. [JocTaTouHble
ycnoBua guddepeHumpyemMocTn OYHKLUUM MHOTMX NepeMEHHbIX. TeopeMbl O B3aMMOCBSA3N Me-
xay omddepeHUMpyeMOCTbO0, HEMPEPbLIBHOCTLIO M CyLEeCTBOBAHMEM YaCTHbIX MPOU3BOAHbLIX
PYHKUMN MHOTUX nepemeHHbIX. MNMpounssogHas crnoxHon dyHkumn. OuddepeHuman gyHKUMn
MHOIMX nepeMeHHbIX. [1ponsBoaHas no HanpasneHuo. 'pagmeHT. CBsA3b NPOM3BOAHOM MO Ha-
npasBfieHN0 C rpaguMeHToM. YcrnoBume Bo3pacTtaHus (yobiBaHUs) oyHKUMKM B Todke. MpounsBoa-
Hble 1 guddepeHunansl BbICLUMX NOPSAKOB. PaBeHCTBO CMeLLaHHbIX Npon3BoaHbIX. Nccneno-
BaHUe PYHKLMA MHOIMMX NEePEMEHHbIX, YCIOBME MOCTOAHCTBA, YCOBME MOHOTOHHOCTU B YyKa-
3aHHOM HanpasneHun. ®opmyna Tennopa. SKkcTpemyM. HesBHble (PyHKUMK. TeopeMsbl O cyLle-
CTBOBaHUN HeABHOW (PyHKUUKN. DPyHKUMOHanbHble onpegenutenn. CyulecTBOBaHWE CUCTEMBbI
HesBHbIX (PyHKUMA. B3anMHOOAHO3HaA4YHOE OTObpaxeHwe ABYX MHOXECTB BEKTOPHOro npo-
CTpaHCTBa. YCNOBHbIN 3KCTpeMyM. [1paBuno MHoxuTenen flarpaHxa. Npumepoi.

7. KpaTHble UHTerpanbil.

KpaTHble uHTerpansl. lNnowanb MHoroyronbHon durypbel. Mepa »KopgaHa. Namepumble MHO-
XectBa. HeobxoguMmoe u [OCTaTOYMHOE YCMOBME M3MEPUMOCTM MHOXECTBa Ha MIOCKOCTMU.
Csonctea mMepbl XKopgaHa. Onpegenenuve gsonHoro nHterpana. Cymmel [lapby n nx ceoncrsa.
Kputepui cywectBoBaHna ABOMHOIO MHTerpana. Knaccel nHterpmpyemblx yHkumin. Ceonctaea
ABOWHOro uHTerpana. lNpuBeaeHne OBOMHOINO MHTerpana K noBTopHOMY. KpvBOMUHENHbIE KO-
opAnHaTbl Ha MAockocTU. MNMonsapHbIE N ANAUATUYECKME KOOpAMHAaTbl. 3aMeHa NepeMeHHbIX B
ABOWHOM uHTerpane. TponHon uHTerpan. CeegeHne TPOWMHOrO MHTerparna K noBToOpHoOMy. 3a-
MeHa NepeMeHHbIX B TPOMHOM uHTerpane. Cdepuyeckme n LunmHapudeckme KoopanHaTsbl.

8. KpnBonuHenHble U NOBEPXHOCTHbIE UHTErpanbl

OnpepeneHne KpuBONUHENHbIX MHTerpanoB. OCHOBHblIE POPMYIbl BbIYUCIEHUS KPUBOSTMHEN-
HbIX MHTerpanoB. OnpeaeneHnsi NOBEPXHOCTHbLIX MHTErpanoB NepBoro n BToporo poga. Belumc-
NeHne NoBEPXHOCTHbIX MHTerpanoB. Matematnyeckne n usnyeckne npUnoXeHUs KpuBomu-
HEeWHbIX 1 MOBEPXHOCTHbLIX UHTErpanos.

9. Paabl. YucnoBble, (hyHKLUMOHANbHbIE U CTENEHHbIe pAAabI

Yucnosble psabl. Cxoaswmecs n pacxogsawmecs psgbl. Kputepuin Kowm cxoagnmMocTn YMcnoBo-
ro psga. Heobxogumoe ycnosue cxoguMMocTu. [locTaTOYHble MPU3HAKM CXOOUMOCTU: Maxo-
pPaHTHbIM N NpefenbHbii Npu3Hakm cpasHeHnd, Janambepa, Koww, Oupuxne, Abens. Abco-
MNIOTHasA M YCrNoBHaa CXOOMMOCTb. YMHOXeHue psaoB. NepectaHoBka vneHoB psga. ®yHKUmMo-
HanbHble NocnefoBaTenbHOCTU N paabl PyHKUUK. [loToyedHasa n paBHOMeEpPHas CXOOUMOCTb.
Mpu3Hakn paBHOMEPHOW CXOOMMOCTU (KpuTepui Kowmn, MaopaHTHbIM NpU3HaK ans nocnego-
BaTENIbHOCTU, MaXXOpPaHTHbIN Npu3Hak Benepwtpacca ansa psiga). PaBHomepHasi cxoaguMocTb U
HenpepbIBHOCTb, PpaBHOMEPHAs CXOOMMOCTb U MHTErpupoBaHue, paBHOMEpHasi CXOAUMOCTb U
anddepeHumnposanHmne. CteneHHon psg. Paguyc cxogmmoctn. OuddepeHumpoBaHme N NHTEr-
pupoBaHue cTeneHHoro psga. Pag Tennopa.

10. HecoGcTBEeHHbIE MHTErpanbl, UHTErpanbl, 3aBUcALMe OT NapamMeTpa

OnpepgeneHne HecobCTBEHHbBIX UHTErpanoB nepsoro Tvna. OnpegeneHne HeCOOCTBEHHbIX WH-
Terpanos BTOPOro Tuna. JATanoHHble MHTerpanbl. CBOMCTBA cxogsaWmxca nHTerpanos. Kpute-
pun Kowmn cxoaumMocTn HeCoBCTBEHHbIX UHTerpanoB. [JocTaTovHble NPU3HaKM CXOAUMOCTU He-
coBCTBEHHbIX MHTErpanoB. MaxopaHTHbIM NpU3Hak cpaBHeHus. NpefenbHbIA NpU3HaK cpaBHe-
Hus. ABContoTHas M ycrnoBHas cXogMMOCTb HECOBCTBEHHbIX MHTerpanos. NpusHak Abens. Mpu-
3HaK Qupuxne. PacwmpeHmne MeTogoB UHTErPUPOBaHUS Ha HECOBCTBEHHbIE UHTerparnbl. 3ame-
Ha nepemeHHbIX. MIHTerpupoBaHue no Yactsm. [naBHoe 3HadYeHne HeCOBCTBEHHOro MHTerpana.
WHTerpansl, 3aBucswme ot napameTtpa. HenpepbIBHOCTL No napameTpy. AuddepeHumpoBaHme
N MHTerpmvpoBaHune no napameTtpy. HecobCTBeHHbIE MHTErpansl OT NapamMeTpa.

11. Pap v uaterpan ®ypbe

MocTaHoBKa 3agayun. [MpocTpaHCTBO CO cKanspHbIM Npou3BegeHneMm. HopmupoBaHHOe Mpo-
CcTpaHcTBO. CXoauUMOCTb B cpegHeM. [mnbbepToBo npocTpaHcTBO. CkanspHoe npovsBeaeHne u
HopMa (pyHKuuK. [oToYyevHasa, paBHOMeEpPHasi CXOOUMOCTb M CXOOUMOCTb B CpedHeM nocneao-
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BaTernbHOCTEN N pagoB. OpToroHanbHble U OPTOHOPMUPOBAHHBIE 3NIEMEHTbLI NPOCTPAHCTBaA CO
ckansdpHbiM npounssegeHnem. ObobweHHbIn pag Pypbe. CBoncTBa ocTtaTka psga dypbe. He-
paBeHcTBO beccens. Ycnosue cxogmumocTtu psga ®ypbe. PaBeHcTBO MapceBans. 3amMkHyTbIE U
NOJSIHble OPTOHOPMasibHbIE CUCTEMbI 3IEMEHTOB B NPOCTPAHCTBE CO CKanApHbIM Npon3BeaeHu-
eM. TeopeMbl O CBA3M MeXy 3aMKHYTOM U NOfHoN cuctemon. Pag dypbe no opToroHanbHOM m
OpPTOHOPMUPOBaHHOM cuctemam yHKuun. HepaBeHcTBO beccens u paseHcTBO [lapceBans
Ansa aTnx psgos. TpuroHomeTpuyecknn psag Pypobe. PasnoxeHne YeTHOM U HEeYEeTHON (PyHKL MK
B TpuroHomeTpuyeckumn pag Pypoe. KomnnekcHasa popma psaga dypbe. ToyedHas u paBHOMep-
Hasi CXOOMMOCTb TpUroHomeTpuyeckoro psiga dypoe. MNonHoTa TPUroHOMETPUYECKON CUCTEMBI
dyHKUMIA. [1BOMHbIE U TPOVHbIE paabl Pypbe.

WHTerpan ®ypbe kak npegenbHbli cnydan psga dypbe. [JocTaTOYHbIE MPU3HAKM CXOOUMOCTU
nHTerpana ®ypoe. lNpeacrasneHne yHkumMn mHTerpanom dypwe. NpeacrasneHne YeTHOM U
HeYeTHON (pyHKUMM MHTerpanom dypbe. KomnnekcHoe npsmoe n obpatHoe npeobpasoBaHuA
®ypbe. CuHyc n kocnHyc npeobpasoBaHms Pypbe.

12. dnemeHTbI TeOpPUUN 060OLLEHHBIX PYHKLUN

Knacc ocHOBHbIX (NPOBHbLIX) PyHKUMIA. PYHKUMOHaNbHOE onpeaeneHne 0606LWweHHON PyHKUMN.
PeryngapHble n cuHrynsapHole 0606weHHble pyHKuuK. Jenbta dyHKkuma. denctems ¢ obobLueH-
HbIMU (PYHKUMAMU. CekBeHLManbHbIM NOAX0A K onpeaeneHnto o606LWeHHON OyHKLMN.

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

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

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

b2.6.2.2 AHanuTtu4yeckas reomeTpus

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

n3yyeHne MeToAOB aHANMUTUYECKON reoMeTpun Ang peleHns 3agay eBKIMaoBoM reoMeTpum Ha
NSOCKOCTU M B NPOCTPAHCTBE, U3Yy4YeHNe MeToA4a KOOpaAuHaT, BEKTOPHOM anrebpbl, pasnnyHbIX
dopM ypaBHEHUI NPAMON FIMHUWN Ha NITOCKOCTU U B NPOCTPAHCTBE, YPaBHEHNSA NNIOCKOCTU, KpuU-
BbIX U NOBepXHOCTen BToporo nopsgka. OCHOBHbIMKU 3agavyamMmn y4ebHOM ONCUUNIINHBI SBIISHOT-
csi: (hopmMmpoBaHme y CTy4eHTOB 3HaHMU 06 OCHOBax aHanUTUYECKON reOMeTPUn U BEKTOPHOMN
anrebpsbl, NnpuobpeTeHne CTygeHTaMn HaBbIKOB U YMEHUIA MO PEeLUEHUIO reOMeTPUYecKnX 3agad
N UCNONb30BaHNIO BEKTOPHOWN anrebpbl, HEOBXOANMBIX B Kypcax MaTemMaTU4Yeckoro aHanusa B
pasgene «KpaTHble N KpUBOSIMHENHbIE UHTErpanbl», B Kypce « BEKTOPHbIN N TEH30PHbLIN aHa-
nnx», «ANEeKTpoanHaMmnKa.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnuHa « AHanuTuyeckas reomeTpmsa» OTHOCUTCA K ancumninHam 6a3oBon Yactn maTe-
MaTM4YeCKOro 1 ecTeCTBEHHOHAY4YHOro LiMKna OCHOBHOM obpasoBaTesibHOW NporpaMmbl No Ha-
npasnenuto 011800 — Pagmnoduauka.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Paspen 1. BektopHas anrebpa.

lMoHaTue BekTOpa. JIMHenHbIe onepaumm Haa BekTopamu. JInHenHas 3aBUCMMOCTb CUCTEMBI
BEKTOPOB. [ eoMeTpnyeckmii CMbICI NMMHENHOM 3aBUCUMOCTW. Bbasncekl Ha nNnockocTn 1 B npo-
CTpaHCTBe, pa3roxeHue BekTopa rno 6asucy. Npoekuusa Bektopa Ha ocb. OPTOHOPMUPOBAHHbIE
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6asucbl, Mx 0cobeHHoCTb. HanpaenstoLwme kocMHycbl BekTopa. CkansipHoe, BEKTOpHOE, CMe-
LUaHHOE 1 ABOMHOE BEKTOPHOE NPOU3BEAEHMS, UX CBOMCTBA, BblpaXkeHne Yyepes KoopAanHaThbI
COMHOXWUTENEN. YCnoBme opTOroHanbHOCTH, KONMHEAPHOCTM, KOMMIaHAPHOCTUN BEKTOPOB.
Cwucrtema koopguHaT, KoopauHaThl TOYKM, NpeobpasoBaHne CUCTEMbI KOOPANHAT.

Pazpgen 2. Mpsamas un NNocKocCTb.

Cnoco6bl 3agaHnsa NMMHUIA Ha NAIOCKOCTU, NIMHUIA N MOBEPXHOCTEN B NpocTpaHcTBe. Anrebpau-
YyecKkune NUHUKN N NoBepxXHOCTU. MNpamMasn Ha NNockocTu. PasnnyHble opMbl ypaBHEHMUS NPSIMOM:
obee, napameTpu4eckoe, KAHOHNYECKOE, C YrNoBbIM KO3I(MPULIMEHTOM, B OTpe3Kax, HopMarb-
Hoe. lNMy4ok npsambIx. MNMNockocTb B NpocTpaHcTBe. PasnnyHble OpMbl YpaBHEHUS MAOCKOCTY:
obuee, B oTpeskax, HopMarbHoe. [y4yok n cBaska nnockocten. Mpsimas B npoctpaHcTee. Pas-
NNYHbIE hOpPMbI ypaBHEHMS NPAIMON: obLee, NapameTpuyeckoe, kKaHoHn4eckoe. lNepexon oT

O HOro 3agaHusa K gpyromy. BaanmHoe pacnonoxxeHue gByx NAOCKOCTEN, NPSIMOW U MAOCKOCTH,
ABYX MpsiMbIX B NpocTpaHcTBe. OCHOBHbIE 3aaym Ha Temy «[lpamas U NNoCKOCTby»: paccTos-
HWE OT TOYKM OO NNIOCKOCTM M NPSIMON, PACCTOSIHUE MeXay NPAMbIMK, Yribl MeXay NpSAMbIMU 1
NMOCKOCTAMM, YCIIOBUE NepeceveHnst ABYX NPsiMbIX U T.4.

Pasnen 3. KpuBble 1 nOBepXHOCTU 2-ro nopsaka.

annunc, runepbona, napabona, OnpegeneHne, BbIBOA KAHOHNYECKOTO YpaBHEHUS KaXO0N 13
3TUX KPUBbIX, MX CBOMCTBA. DKCLIEHTPUCUTET U OMPEKTPUCHI dnnunca, runepbonbl, napabornsbi.
MonapHasa cuctema koopauHar. [NonspHoe ypaBHeHue annunca, runepbonsl, napadonbl. O6-
LLlee ypaBHEHME KpUBOW BTOporo nopsaka. NpuseaeHune obuiero ypaBHEHMst K KAHOHUYECKOMY
BMAy C NOMOLLIbIO MOBOPOTA OCEN N NepeHoca Havana koopauHaTt. Knaccudgukaums KpuBbIxX
BTOpOro nopsigka. NMNoBepxHOCTM BTOPOro nopsiaka: annuncoua, runepbononabl, napabonougbl,
KOHYCbl U LMITMHAPBI, X KAHOHUYECKME ypaBHEeHUs1, cBoncTBa. NprBeaeHme ypaBHEHUS No-
BEPXHOCTU BTOPOro nopsifika K KAaHOHN4YECKOMy BUAY.

dopMbI TeKyLLen aTTecTauumn: KOHTponbHas paboTa, AOMaLLHSAS KOHTponbHasa paboTa
dopMa NPOMEXYTOYHOMW aTTecTaLlumn: 3K3aMeH

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

b2.6.2.3 INlnHenHas anrebpa

Llenu n 3agayum yye6HOM AUCLUUNINUHDBI: B LUMPOKOM MOHUMaHUK coaepXaHue Kypca JiMHen-
HOW anrebpbl COCTOUT B NpopaboTke MaTeMaTUYeCKOro si3blka Ans BblpaXXeHus OgHOM 13 ca-
MbIX OBLLNX naen cCoBpeMEHHOIro eCTECTBO3HAHNA — naen nNMHenHocTn. B npouecce nsyyeHuns
Kypca nmHenHon anredpbl CTYAEHTbI N3y4aloT BONPOCHI PaspeLLuMMOoCTh U CTPYKTYPbI peLleHnin
CUCTEM NIMHENHbIX ypaBHEHWI, OCBanBalOT abCTpaKTHbIE NOHATUSA NIMHEMHOIrO NPOCTPAHCTBA,
6asunca, NMHenHoro onepartopa, GUNMHENHON N KBaapPaTUYHON OOPMbI, a TakKe U3y4arT KOH-
KpeTHble NpuMepsbl, AaloLwme peanuaaumo 3Tux abCcTpakTHbIX MOHATUN.

MecTto yuye6HOM ancunnnuHbl B cTpykTtype OOI: JucunnnuHa «JinHenHas anrebpa» oTHO-
CUTCH K eCTECTBEHHOHaY4YHOMY MaTemaTu4yeckomy uukny b-2, aBnascb HEOTbEMIIEMOM YacTbio
npegmeTHon obnactn «Matematukar». Pasgen «JlnHenHas anrebpa» cBsisaH ¢ gpyrumu pasge-
namm maTemMaTuku u PU3NKK.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI
Paspnen 1. MaTtpuubl n onpegenutenmu.
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MpsmoyronbHble maTpuubl. CymMma matpuu, NponsseaeHne MaTpuLbl Ha YACIO, YMHOXEHUE
mMaTtpuy. CBoncTBa aTnX onepaunn. NepectaHoBKM, MHBEPCUKN, TPAHCMO3ULMK, NOACTAHOBKM.
Onpepgenutens KBagpaTHOM MaTpuubl, CBOMCTBA onpeaenutens. PasnoxeHvne onpegenvrens
no anemMeHTam CTpokM unu ctondua. Teopema Jlannaca. Onpegenutens Npon3seneHNsa maT-
puy. ObpaTtHasa maTpuua, Kputepun obpaTMMOCTU, Bbl4MCNEHNE 0OpaTHON MaTpuLbl.

Pasgen 2. CucteMbl NMIMHEUHbIX YpaBHEHUMN.

PaHr matpuubl. Teopema o 6a3mcHomM MnHope. PaHr nponssegeHns MaTpuy,. SreMeHTapHble
npeobpasoBaHns CTPOK MaTpULbl U UX MPUMEHEHME K BbIYUCIIEHUIO paHra MaTpuubl. Cuctemol
NNHENHbIX ypaBHeHU. OCHOBHbIE onpeaeneHuns: YacTHoe 1 obllee pelleHnsi, COBMECTHbIE U
HEeCOBMECTHbIE CUCTEMbI, AKBMBANEHTHOCTb cucteM. Teopema Kpamepa. Kputepun coBmecT-
HOCTU CUCTEM NIMHENHBbIX YpaBHeHUN (TeopeMa KpoHekepa - Kanennun). MeTtopg Maycca pelue-
HUSI CUCTEM NIMHENHbIX YpaBHEHUN. JInHenHble ogHopoaHble cuctembl (JIOC). CBonctea pelue-
HUN. PyHaameHTanbHas cuctema peweHun (PCP). Teopema o ®CP. CtpykTypa obuiero pe-
weHuna J1OC. HeogHopoaHble cuctems! (JIHC). CtpykTypa obuwero pelwenums JIHC.

Paspnen 3. JiuHenHble npocTpaHcTBa.

AKcnomaTtmka nMHenHoro BektopHoro npoctpaHctea (J1BIT), npumepsl, ceonctsa J1BI. JluHen-
Hasi 3aBUCMMOCTb cuctembl BektopoB B J1BI1. basuc u paamepHocTtb J1BI1. KoopauHaTtel BekTopa
B AaHHOM 6asuce. MaTpuua nepexoga ot ogHoro 6asuca K gpyromy, npeobpasoBaHne Koopan-
HaT BeKTopa npu nepexoge kK HoBoMy 6asucy. NoanpoctpaHcTBo. Cymma 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 npovsBeaeHns B KOHEYHOMEPHOM eBKNINAOBOM NpocTpaHcTee. OpTo-
rOHaNbHOCTb N OPTOHOPMUPOBAHHOCTL CUCTEMbI BEKTOPOB. [pouecc opToroHanuaaumm cucte-
Mbl BEKTOPOB.

Paspnen 4. JiuHenHble onepaTtopsbl.

OnpegeneHune nuHenHoro onepatopa. MNMpumepbl. O6pas n apo NMHenHoro onepartopa. Mart-
puua nMHenHoro onepartopa B AaHHOM 6a3uce. [NpeobpasoBaHne maTpuubl onepaTtopa npu ne-
pexoae oT ogHoro 6asuca kK gpyromy. [1eMcTBus ¢ NMHENHbIMK onepaTtopamu. O6paTHbIN one-
paTop, ero ceonctea. Kputepun obpatnmoctu. lNognpoctpaHcTea, MHBapUaHTHbIE OTHOCK-
TenbHO onepaTtopa. CoBCTBEHHbIE BEKTOPbLI U COBCTBEHHbIE 3HAYEHUS NIMHEMHOrO onepartopa,
NX CBOMCTBA. XapaKTepucTnyeckoe ypaBHeHUe. YHUTapHbIA 1 CaMOCONPSKEHHbIA onepaTopbl.
Csonctea coBCTBEHHbIX 3HAYEHNIN U BEKTOPOB CaMOCONpPsXeHHOro onepatopa. CyliectsoBa-
HMe OpTOHOPMUPOBaHHOro 6asnca n3 cobCTBEHHbBIX BEKTOPOB CaMOCOMPSKEHHOrO onepaTopa,
HaxoXgeHue ero.

Paspnen 5. KBagpaTtuuiHbie oopMbl.

JlnHenHasn, bunnuHenHasn n kBagpatnyHas 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 agnaroHansHoMmy Buay. Teopema Akobu. 3akoH nHepummn KO. Kputepui
CunbBecTpa nonoxutensHon onpegeneHHocTn Ko.

®dopMbI TEKyLLEen aTTecTauumn: KOHTponbHas paboTa
dopMa NPOMEXYTOYHOM aTTecTauumn: 3K3aMeH

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

b2.6.2.4 OuddepeHumnanbHblie ypaBHEeHUs

Llenu 1 3apgaum y4yeb6HOM OUCLUMNIUHBI: LENbIO U3YYEeHUs OAUCUMUMNMHBI SIBMSIETCS OCBOEHUE
TEOPETUYECKNX OCHOB OObIKHOBEHHbIX AN depeHUnanbHbIX YpaBHEHUA, a Takke npuobpeTe-
HMe NPaKTUYECKUX HaBbIKOB UX UHTETPMPOBAHMS 1 B TOM YUCne NPUBIKEHHbIMU METO4AMMN.
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MecTo yyebHOM ancumnnuHbl B cTpykType OOI: kypc «OduddepeHumnanbHble ypaBHEHUS»
BasnpyeTca Ha Kypcax «MaTtemaTudecku aHanms» u «JInHenHasa anrebpa». MNpakTnyeckune Ha-
BbIKM N TepeTnyeckme 3HaHnsa auddepeunanbHbiX YpaBHEHMI UCNOMb3YOTCA danee npu usy-
YEeHUU Opyrnx maTeMaTu4eckux OUCLMMINH, KypcoB TeopeTnyeckon ousnkm «TeopeTudeckas
MexaHuKay, «dAnekTpoanHamukar, «Ctatuctmyeckas gusmkar», «KBaHToBas MexaHukay, a Tak-
e MHOIMX CreLKypcoB.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Paspen 1. AuddepeHumnanbHble ypaBHEeHUsS NepBOro nopsaka.

OnuncaHune 3akoHoB npupodbl B opme anddepeHumansHbix ypaBHeHU. OCHOBHbIE onpeae-
nexHuns. MeomeTpuyeckas nHTepnpetTauusa anddepeHumansHOro ypaBsHeHUs NepBoOro nopsiaka,
paspeLleHHOro OTHOCUTENBHO npon3BoaHon. MeTon n3oknuH. MNMoctpoeHne guddepeHumnans-
HOro ypaBHEHMsI NO O6LLEMY peLleHunto. YpaBHEHUs C pa3fensaowmnumMmcs nepemMeHHbIMN U npu-
BogMMble K HUM. OgHOpOAHblE YpaBHEHUA. YpaBHEHUS, MPUBOANMbIE K OOHOPOAHbLIM. JInHen-
Hble auddepeHumnanbHble ypaBHEHNA nepBoro nopsgka. CTpykTypa obwero peleHnsa fiMHen-
HOro HEOAHOPOAHOr0 ypaBHeHUs. YpaBHeHust bepHynnu u Pukkatn. YpaBHEHWE B MOSHbIX
anddepeHunanax. NMoHaTMe nepsoro nHTerpana. VIHTerpupyowmn MHoOXnUTeNb. MNMpnemsl oTbl-
CKaHNSA NHTErPUPYIOLLNX MHOXUTENEN. TeopemMa CyLLeCTBOBaHUA U €ANHCTBEHHOCTU peLleHns
AnddepeHUmnanbHOro ypaBHEHUS NepBoro nopsigka, paspeleHHOro 0THOCUTESTbHO NPOU3BOA-
Hown. lMpuHUMN CxXMMaroWwmx oTobpaxeHun. MeTton nocnegoBaTenbHbIX NpubnmkeHnn. lMNpo-
AOJDKeHne pelueHns. Henpogomkaemoe pelleHne n ero nocTtpoeHne. Teopema o NpuMbIKaHUK
HEenpPoaOMKaeMOro peLlueHus K rpaHuue obnactun. CteneHb rmagkocTn peweHnn anddepeHum-
anbHOro ypaBHeHUs. HenpepbiBHas 3aBUCUMOCTb pelleHus auddepeHumnanbHOro ypaBHEHUS
OT HayarsbHbIX YCNOBUM U OT napamMeTpoB. lNpocTble ocobble TOYKK, Ux knaccudgukauyms. Oco-
Oble pelwweHus. duddepeHumanbHble ypaBHEHNA NepBOro nNopsiaka, He paspeLlleHHble OTHOCK-
TenbHO NPOM3BOAHOW. YpaBHEHUs, He coepxalime SBHO He3aBUCUMOW MNepeMeHHOW, Heuns-
BECTHOM (PyHKUMKW. YpaBHEHNE C OAHOPOLHOM (byHKUMen B neson 4Yactun. O6wun cnyyan BBe-
AeHusa napameTpa. AuddepeHumanbHble ypaBHEHUS, paspeLlluMble OTHOCUTESNBHO aprymeHTa
UM HEN3BECTHOM PyHKLUMK. YpaBHeHUs JlarpaHxa n Knepo. NoHsaTne 06 ornbatowien ceMencr-
Ba KpuBbIX. Teopema 06 ormbatolien cemenctTsa MHTErparnbHbIX KpMBbLIX. TeopemMa CyLiecTBO-
BaHUA pelleHns anddepeHumanbHOro ypaBHeHUs NepBoro nopsiaka, He paspeLleHHOro oTHo-
CUTENbHO NPOM3BOLAHON. P-ANCKPUMUHAHTHAs KpuBasi U ee CBsI3b C OCOObIMN peLLUEHNAMM.
Paspen 2. AucddepeHumnanbHble ypaBHEHUS1 BbICLUMX NOPSAAKOB.

OunddepeHumnansHoe ypaBHeHe n-ro nopsigka, paspelleHHoe OTHOCUTENbHO CTapLuen Npous-
BogHon. CBegeHne ero K HopmarnbHOM cUCTeME ypaBHEHUA. TeopeMbl CyLLLECTBOBAHUSA U eOVH-
CTBEHHOCTU, HEMPEPLIBHOMN 3aBUCMMOCTU peLleHnst HoOpManbHOW CUCTEMbI OT HayarnbHbIX YCIlO0-
BUA N OT NapameTpoB. Teopema CyLLeCTBOBaHNSA U €ANHCTBEHHOCTU pPELLEeHUs1 ypaBHEHUS N-TO
nopsiaka, paspeLleHHOro OTHOCUTESbHO CTapllen NPOU3BOOHOM, Kak crieacTBue TeopeMbl Cy-
LLLeCTBOBaHMS U €OUHCTBEHHOCTU peELLEHNA HOpMasibHOW cucTeMbl. YacTHble cnyyan auddpe-
peHuMansLHOro ypaBHeHUs N-ro nopsiaka, Aonyckatowme NoHmwxXeHue nopsigka. Teopema cylue-
CTBOBaHUS U €ONHCTBEHHOCTU peLLeHnst IMHENHOro AnddepeHumnanbHOro ypaBHeHUst n-ro no-
psgka ¢ HenpepbiBHbIMU KO3 duumeHTtammn. ObLias Teopusi IMHENHOTO OQHOPOAHOrO Andde-
peHumansHoOro ypasHeHus n-ro nopsgka. Onpegenurens BpoHckoro, nposepka He3aBUCMMOCTU
peweHun. PyHaameHTanbHasa cuctema peweHnn. CTpykTypa obLiero peleHns NMHENHOro oa-
HopoAHOro auddepeHUnanbHOro ypaBHeHus. TeopeMbl O MakCUManbHOM 4ucne FMHENHO-
HEe3aBUCUMbIX PELUEHUA N O TOXAECTBEHHOCTU ypaBHeHuW. [MocTpoeHne nuHenHoro andpde-
peHuMansHOro ypaBHeHUs no pyHgameHTanbHoOn cucteme pelleHnin. dopmyna Jinysunnga n ee
npumMmeHeHne. Cnocob NOHMXEHUA nopsiaka NMMHENHOro O4HOPOOHOrO ypaBHEHUS NPU U3BECT-
HOM YacTHOM pelueHun. CTpyKTypa obLuero peLleHnsa fIMHEMHOro HeoAHOPOAHOro AnddepeH-
UManbHOro ypaBHeHus1 n-ro nopsaka. MNpuHumn cynepnosuumn. Metoa Bapuauum npoun3Bosib-
HbIX MOCTOSAHHbIX AS1S1 OTbICKAHNA YaCTHOroO peLleHns HEOQHOPOAHOMO YpaBHEHUSA N-ro nopsiaka.
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®yHKuuna MNpuHa. JInHenHoe ogHOPOAHOE ypaBHEHME N-ro nopsiaka ¢ NOCTOSIHHbIMWU KO3dhdnum-
eHTamun. OnepaTopHble MHOroYsieHbl U UX CBONCTBA. PasnoxeHne onepaTtopHOro MHOro4sieHa
Ha NUHEenHble MHOXUTENW. [lencTBMe onepaTtopHOro MHOro4YsieHa Ha npocTenme YHKLUUN.
dopmyna cmelleHnd. XapakTepUCTUYECKUA MHOFOYSIEH U XapaKTepUCTUYECKOEe YpaBHEHWME.
MocTpoeHne yHaaMeHTanbHOW CUCTEMbI peLleHni JIMHENHOrO OAHOPOLHOrO YpaBHEHMUS C MOo-
CTOSHHbIMK KO3bPMUMEHTAMN B Cllydae NPOCTbIX U KPaTHbIX KOPHEW XapaKTepUCTUYECKOro
MHOroyneHa (AencTBUTENbHbIX MW KOMMMEKCHbIX). JIMHeHble HeOAHOPOoAHbIE YpPaBHEHUS C
NOCTOSIHHbIMKU KO3dhpuumeHTamu. KBasmnonmHomsl 1 nx csonctea. CTpykTypa YacTHOro pelue-
HUS NIMHEMHOrO0 HEOAHOPOLHOrO YpaBHEHUSA C NOCTOAHHbIMU KO3(dMUNEHTAMU U KBA3UMNONN-
HOMOM B MpaBon 4Yactu. OnepaTopHbIM METO4 OTbICKaHMUSI YaCTHOMo peLleHust Takoro ypaBHe-
HUs. YpaBHeHne Junepa. VHTerpmpoBaHme OOHOPOAHbLIX NMHEWHbIX AuddepeHumanbHbIX
ypaBHeHUN ¢ nomoLlbto paaoB. OTbickaHne oyHOaMEHTarbHOW CUCTEMbI PELLEHUA YpaBHEHUN
Aupn n beccens.

Paspgen 3. CuctemMbl 06bIKHOBEHHbIX AndcepeHUnanbHbIX ypaBHEHUMN.

OKBMBANEHTHOCTb HOPMarbHOM CUCTEMbI N AnddepeHumanbHbiX ypaBHEHNA OOQHOMY ypaBHe-
HUIO N-ro nopsiaka, paspeLlleHHOMY OTHOCUTENBbHO CTapLllen Npou3Bo4HOW. TeopeMbl O Henpe-
PbIBHOW 3aBUCMMOCTU N HENPEPbLIBHOW AN depeHLMPYEMOCTN peLleHns HopMasibHOW CUCTEMbI
Nno Ha4yasnbHbIM YCrOBUAM WM MO napameTpy. [lepBble MHTerparnbl HOpManbHON cucTembl and-
depeHumnanbHbIX YypaBHeHUn. Heobxoaumoe n goctatovyHoe ycrnoBue Ansi Toro, Ytobbl Henpe-
pbIBHO-ANddepeHumpyeMasa yHKUNSA Oblna nepBbIM UHTErpanomM HopManbHOW cucTemsl. Teo-
peMa 0 MakCcMMasibHOM 4YuUCcre He3aBUCUMbIX MEPBbIX MHTErpanoB. JKBUBANIEHTHOCTb OTbICKa-
HUS N HE3aBUCUMbIX MEPBbLIX MHTErpanoB MNOCTPOEHUIO OOLLEro pelleHns HopMasrbHOW CUCTe-
Mbl. [MOHWXeHWe nopsgka HOpMarbHOW CUCTEMbI, €CfiM U3BECTHA YacCTb MepPBbIX UHTErparnos.
CummeTpuyHasa popma cuctemsl andgepeHymnanbHbiX ypaBHEHUN. VIHTerpupyemslie KOMOBUHa-
umn. Obwasa Teopust NIMHENHBIX OQHOPOAHLIX CUCTEM AndepeHUManbHbIX YypaBHEHUA C He-
npepbIBHbIMK KO3dhduuneHTamm. PyHaameHTanbHas cuctema pelleHun. MNMoctpoeHne nuHen-
HOM OOHOPOAHOW CUCTEMbI MO pyHAAMeHTanbHOM cucteme pelweHun. CTpyktypa obuiero pe-
LWEHNSA NIMHENHON HeodHopoaHOM cuctembl. MeTon Bapuaumm nponsBOSibHbIX MOCTOSAHHbIX 44
OTbICKGHUS 4YaCTHOro pelleHns NMHENHON HeOOHOPOAHOW cucTemsbl. JIMHenHble O4HOPOAHbIE
CUCTEMbBI C NMOCTOSIHHLIMW KO3hdULMEHTaMU. XapaKTepucTMyeckoe ypaBHEHNE Kak ypaBHEHME
Ha OTbICKaHWe COBCTBEHHbIX 3HAYEHUN N COBCTBEHHbIX BEKTOPOB MaTpuLbl cuctemMbl. Bug yH-
AaMeHTanbHON CUCTEMbI PeLLUEeHU B Criydae NPOCTbIX KOPHEN (OeNCTBUTENbHbIX U KOMMIIEKC-
HbIX). Bua doyHaaMmeHTanbHOM CUCTEMbI PELLEeHUI B CrydasXx, Koraa xapakrepuctmyeckoe ypas-
HEHME MMeEeT KpaTHble KOPHU U pasfn4yHble 3Ha4YeHUsl paHra xapakTepuCcTU4eCKOWn MaTpuubl.
MeTopn UCKNIYeHUs ANS NIMHENHbIX CUCTEM C MOCTOSIHHbIMK KO3dhdmumeHTamm obLuero sBnaa.
Pasgen 4. UHTerpanbHble ypaBHEHUS.

Knaccudukaumsa NMHENHbIX MHTErparbHbIX ypaBHEHMI NO podaM. YpaBHeHus BonbTepa. Ypas-
HeHus ®Opefronbma 2-ro poaa. YpaBHEHUs C BbIpOXAEHHbIM sapoM. CyllecTBoBaHME peLueHns
ypaBHeHus1 ®pegronbma ¢ mansiMm sapoM. CyuiecTBoBaHWe pelleHust ypaBHeHus BonbTeppa.
Teopembl ®pegronbma. CnektpanbHaa Teopus ypaBHeHUn ®PpearonibMa ¢ CUMMETPUYHBIMU
aapamun. CBoncTBa cnekTpa cobCTBeHHbIX 4ucen. Teopema [wunbbepTta-lUmuarta. 3agava
Wrypma-Jinysunna wn uHTerpanbHble ypaBHeHud. Teopembl [unbbepta 06 wHTErpanbHOM
npeacTaBfeHnn peLleHns KpaeBor 3agaymn vyepes dpyHkumo 'puHa. BeiBog Teopembl CTeknosa
n3 Teopemsbl NnbbepTa-LUmnara.

Paspgen 5. YUncneHHble meToabl pelleHUst 0O6bIKHOBEHHbIX AuddepeHumnanbHbIX ypaBHe-
HUWN.

MeToabl, OCHOBaHHble Ha pasnoxeHun B psg Tennopa. Metoabl PyHre-KyTtTta. NorpelHoctb
annpokcMmaLumm U YCTOMYMBOCTb PAa3HOCTHOM CXeMbl. YCTONMYMBOCTb U cxoammocTb. OBocHoBa-
HWe meToga Junnepa u ero BbIYUCIIUTENBHON YCTONYNBOCTM.

Pazpgen 6. BapuaunoHHoe ucumcneHue.

MpocTenwasn 3agadvya BapuaumMoHHOro mncumcreHnd. OCcHoBHas neMmMma BapuaLnoOHHOIo UcYuc-
nexus. MNepBasa Bapnauyuns. YpasHeHne Junepa. Skctpemanu. OCHOBHbIE CnyyYyaun UHTerpupye-
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MOCTU ypaBHeHUsa Junepa. PaclwuvpeHne BapumauuoHHbIX 3adadv. BapuwaumoHHasa 3agada Ha
Knacce BeKTOPHbIX OYHKUUIW. BapnaumoHHas 3agada co ctapLlimmMm Npon3BoaHbIMU. YpaBHeHME
Onnepa-lyaccoHa. BapnaumoHHada 3agadva Ha Knacce (PyHKUUW MHOTUX NepemMeHHbIX. YpaBHe-
Hue Ounepa-OcTporpaackoro. BapraunoHHble 3agadn Ha YCrnoBHbIA 3KCTpeMmyM. 3agada Jla-
rpaHxa. MisonepnmeTtpuyeckas BapmaumoHHas 3agadva. BapnaunoHHble 3agayumn ¢ NoABMKHLIMA
rpaHnyamu. Ycnosusi TpaHCBepPCanbHOCTU pasnnyHbIX BUOOB. Heknaccuyeckne BapnaloOHHbIE
3agayn. 3agada ontumarnbHoro ynpasneHus. MNpuHuun makcumyma J1.C. MNMoHTparnHa. PeweHne
3agaum 06 onTuManbHOM OCTaHOBKE MaTepuanbHOW TOYKN.

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

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

b2.6.2.5 Teopusa BepoATHOCTEM U MaTeMaTUYECKasA CTaTUCTUKA

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

CopepxaHue ancumnnuHel «Teopus BEpOSATHOCTENM M MaTemMaTuyeckasd ctaTUCTUKa» Hanpas-
NIEHO Ha O3HaKOMSIEHUE CTYAEHTOB C OCHOBHbIMW MOHATUAMM U MEeTO4aMW TEOPUN BEPOSITHO-
CTEN, MAESAMU 1 annapaTtoM MaTeMaTU4eCKOn CTaTUCTUKKU, KOTopble Heobxoanmsbl Npu obpaboT-
Ke pe3ynbTaToOB 3KCMEPUMEHTA, aHanM3e crydanHbIX ABfeHU, BO3HUKAOWKNX B pagnodunanye-
CKMX MPUSTOXEHNAX U NpU Nepefade MHopmauunu.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

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

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

Pasgen 1. OCHOBHbIE NOHATUS TEOPUN BEPOATHOCTEN.

1.1. OnemeHTbl KOMBUHATOPUKM N CXEMBI LLIAHCOB.

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

1.2. AKcMomaTuKa Teopum BEPOATHOCTEMN.

[MpocTpaHCTBO CryYanHbIX cOBbITUI U onepaumn Hag cobbiTuamu. Anrebpa n [1-anrebpa cobbl-
TUI. AKCMOMbI BEPOATHOCTU 1 BEPOSITHOCTHOE NPOCTpaHCcTBO. CBONCTBA BEPOSTHOCTY, BbITE-
KaloLLme 13 akCMoM.

1.3. Cnocobbl McuncrneHnsa BEpOATHOCTEMN.

Cratnctudeckoe, Kraccudeckoe 1 reometTpuyeckoe onpegerneHns BeposTHocTen. BeposaTHocTb
Ha CYETHOM NPOCTPAHCTBE 3fieMeHTapHbIX cobbiTui. 3agadva broddoHa. MNapagokc bepTpaHa.
1.4. OCHOBHblE COOTHOLLEHUSI TEOPUN BEPOATHOCTEMN.

YcnoBHasi BEpOATHOCTb Teopema YMHOXeHUs1 BeposiTHOCTeN. HesaBucumble cobbitus. Teope-
Ma CITOXXEHNSA BEPOATHOCTEN. Teopema CnoxXeHust A4S He3aBUCUMbIX U HECOBMECTHbIX CODbI-
Tvn. dopmyna nonHon sBeposTHocTn. Popmyna baneca.

1.5. OCHOBHbIE ANCKpPETHbIE pacnpeneneHus.

Cxema bepHynnu. Hanbornee BepoATHOe 4ncro ycnexos. ['eomeTpuyeckoe pacrnpeaeneHue.
M'MnepreomeTpuyeckoe pacnpeeneHme. Cxema He3aBUCUMbIX UCMbITAHWUIA C HECKOSTbKUMU UC-
xoaamun. KoHeuHble ogHopogHble Lenn MapkoBa. Pacnpegenenue Nyaccona.

Paspgen 2. Teopusi cnyYyamHbIX BENTUUYUH.

2.1. OcHOBbI TEOPUN Cry4arHbIX BENUYNH.
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CniyyaiHble BenuUUHbI. PyHKUNA pacripegeneHns BeposaTHOCTEN U e€ cBoUCTBa. [JUCKPETHbIE U
abConTHO HenpepbIBHbIE CryYanHble BeNuYmHbl. MNMNoTHOCTE BeposaTHOCTEN. PaBHOMeHOe, no-
KaszaTeribHOe U HopMmaribHoe pacnpenenenus. NpeobpasoBaHus MNAOTHOCTEN BEPOSATHOCTEN
PYHKUNN OT OQHOW CryYanHOW BESTIMYUHbLI: Cllydan MOHOTOHHbIX, HEMOHOTOHHbIX N pa3pbIBHbIX
PYHKLUNA.

2.2. MHOromepHble (byHKLUUKM pacnpeneneHns.

CniyyaiHble BEKTOpPbI, X OYHKUUN pacnpedeneHnsi U CBOMCTBA. YCNOBHbIE NSIOTHOCTU BEPOAT-
HocTen. HezaBncumble criydanHble BeNUYnHbL. BeposaTHOCTHOe pacnpeeneHne (pyHKuMmn He-
CKOMbKMX Crly4anHbIX BeNMYMH. PacnpegeneHme cymMmbl, NPOM3BEAEHNSA N YaCTHOIO CyYamnHbIX
BeNMYMH. X-pacnipeaeneHue u pacnpeneneHune CTbloeHTa.

2.3. YncnoBble xapakTePUCTUKN CryHanHbIX BESTUYMH.

HavyanbHble 1 ueHTpanbHble MOMeHTbl. MaTemaTndeckoe oxmagaHue 1 aAucnepcus X CBOUCT-
Ba. YMcnoBble XxapakTePUCTUKN 3aBUCUMOCTN: KOBapmauus 1 KoauumneHT koppensumnu.

2.4. MNpepernbHble TeOpEMBI.

HepaBeHcTBa Yebbiwéra 1 Mapkosa. [locnegoBatenbHOCTU CRyYarHbIX BENUYNH U BUObI UX
CX0OMMOCTU. 3aKoHbl BnbLUMX Yymucen B opme Yebbiwéra, XvH4mMHa, bepHynnu u NyaccoHa.
MpepenbHble TeopeMbl BUHOMMANbLHOIO pacnpeneneHuns: uHTerpaneHas n anddepeHumans-
Has TeopeMbl MyaBpa-Jlannaca. LleHTpanbHas npegensHas TeopemMa.

2.5. Xapaktepuctmyeckme pyHKumn.

Xapaktepuctnyeckom pyHKumm n nx ceonctaa. CBOMCTBO NOSTOXUTESNbHOW ONpeaesieHHOCTH.
KymMynsaHTbl CriydanHbIX BeNMYMH. ACUMMETPUS 1 aKkcuecc. ayccoBbl COBOKYMHOCTU. MHoro-
MepHasa xapakTepucTuieckas yHKLMS rayCCoBOW COBOKYMHOCTU. [1BymMepHOe rayccoBo pac-
npegeneHne. ANNuUnc paccesiHus. YCoBHbIe rayccoBbl pacnpegerneHns. KoHeyHble ogHopoa-
Hble uenu MapkoBa.

Paspen 3. dnemMeHTbl MaTeMaTU4eCKOMN CTaTUCTUKMU.

3.1. IlnHennHas perpeccus.

[MocTaHoBKa 3agaym nporHo3mpoBaHna. CpegHekBagpaTMyHas owmnbKka NMHENHOMO NPOrHO3N-
poBaHus. KoppensaumoHHas maTtpuua. KoaddumumneHT Koppensumn. HekoppenmpoBaHHOCTb U
cTaTucTmyeckas He3aBMCUMOCTb.

3.2. OcHOBHbIE 3aga4n MaTeMaTUYECKON CTaTUCTUKM.

BbI6opoyHbIN MeToa. [NoHATUSA BbIGOPKN, BEIGOPOYHOrO NPOCTPaHCTBA, CTaTUCTUKKN. CTaTUCTu-
yeckue kputepun. MNpoBepka NPoCTon U CRNOXHOW rmnoTes. Kputepun onst npoBepKu runotes o
napameTpax HopmarbHOro n GBMHoMManbHOro pacnpegeneHuin. ToyedyHasa n MHTepBarbHas
OLIEHKM cTaTUCTU4ecKoro napameTtpa. HepaseHcTBo Pao-Kpamepa. TodeuHble OLeHKN cpeaHe-
ro 3Ha4YeHus 1 gucnepcun cry4anHon BesfiMYnHbl. NoHATMS HEeCMEeLEeHHOW, COCTOSTENBHON U
3P eKTUBHON OLEHOK NapameTpoB. INpUbRAMKEHHbIN N TOYHBIN METOAbI MOCTPOEHUST AOBEPU-
TenbHbIX NHTEpBaNoB Ansa cpegHero. [loBeputenbHble MHTEpPBasbl ANg HOpMarnbHOro pacnpe-
aeneHns.

®dopMbI TEKyLLEN aTTecTauumn: KOHTponbHas paboTa.
dopMa NPOMEXYTOYHOM aTTeCcTaLun: 3K3aMeH.

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

b2.6.3.1 AnropuTmbl U A3bIKM NPOrpaMMmMpoBaHuA

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

ancumnnuHa «AnroputMbl U A3bIKM NPOrpaMMMpoBaHus» obecrnevmBaeT nNpnobpeTeHne 3HaHUi
n ymeHun B cootsetctBum ¢ ®rOC BIO, cogenctsyeT hopMMpOBaHNIO MUPOBO33PEHUS N CUC-
TEMHOro MblWwreHus. Llenbto npenogaBaHnsa ANCUNNANHBI « AMTOPUTMbI U S3bIKKU NPOrpamMmMmnpo-
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BaHWS» SIBNAETCA NOAroToBka 6akanaBpoB K OeATeNbHOCTU B cpepe pa3paboTku, uccrenosa-
HUA 1 3KcnayaTaumm MHAPOPMaLUUNOHHBLIX cuctem. OCHOBHOM ynop npu 3TOM fenaeTcs Ha usy-
YeHne MEeTOAMKM MOCTaHOBKU U PELLUEHNSA BblMUCNUTENbHbLIX 3a4ay Ha coBpeMeHHbIXx OBM, Ha
dopmMmmnpoBaHue y obydaemblx normdeckn obocHOBAHHOIO noaxona K BbIOOpPY CpeacTB A0CTU-
XeHus pesynbTaTta U NpoBedeHne aHanumsa 3Toro pesynsrara.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnnuHa «AnroputMbl U A3bIKM NPOrPaMMUPOBaHUS» OTHOCUTCA K AucumninHam 6a3oBomu
YacTM MaTemMaTM4YecKoro U ecTeCTBEHHOHAy4YHOro LuKria OCHOBHOM obpasoBaTenibHOW npo-
rpammbl no HanpaeneHnto 011800 — Pagnodunamka.

AucumnnnuHa onnpaeTcs Ha maTepuarbl KYpcoB MaTemMaTMYeCcKOro aHanuaa, aHanmTuy4eckon
reoMeTpun n BbicLlen anrebpsol.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

MoHatne anroputma. bnok-cxema anroputma. ANropyuTMUYECKME NA3bIKM BbICOKOrO YPOBHS.
OnepaTtopbl. MeTkn. KommeHTapun. dopmat cTpoku. basucHble anemMeHTbl A3blka. Tunbl gaH-
HbIX. KOHCTaHTbl. [lepemeHHble. NaeHTudpukatopsl. MpuHUuun ymonyauus. OnucaHve TuMNoB
AaHHbIX. MHOekcMpoBaHHblE MepeMeHHble M MaccuBbl aHHbIX. OnucaHue. PasmelueHune u
UHUUManuasaums B namatn IBM. lNpucBanBaHne 3HaveHusi. Tunbl BblpaxeHnn. ApngpmeTtuye-
CKMe BblpaxeHusi. BblpaxeHus oTHowweHun. Jlormyeckme BblipaxeHusa. Onepauuun. lNMpuoputeT
onepaunn, paHrn onepaHgoB. CTpykTypa nNporpaMMHOro mMogysns. AnroputMm JIMHENHOW CTPYK-
Typbl. BbluncneHne apngpmeTmyeckoro BolpaxeHns. AnropuTMbl pa3BeTBASAIOLWENCA CTPYKTYPbI.
BeaycrnoBHble K ycroBHble nepexobl. BeluncneHne apumeTnyeckoro BblpaKeHust Npu Hanm-
YN JONOMHUTESbHBIX YCNOBUW. ANTOPUTMbI LMKITMYECKON CTPYKTYpbI. [1paBuna siBHOWM opraHu-
3aumMn UMKNoB. BbluncneHne tabnuubl apugmMeTMyeckoro BblpaXKeHUs npu HanmMyum AOnosHKu-
TenbHbIX ycnosuin. Linkn obwero Buaa. LUunkn no ycnosuio. NTepaunmoHHbin Lnkn. CYeTHbIN
umkn. BelumcneHve ctaHgapTHOM (OYHKUMK Yepe3 CyMMUPOBaAHME CXOASLLErocs psga ¢ 3agaH-
HOW cTeneHblo ToYHOCTU. CyMMUpPOBaHME ONTUMWU3UPOBAHHOIO psda. PekyppeHTHble dhopmy-
nbl. KoMOGUHUPOBaAHHOE MCMNOSb30BaHUE SIBHOW U CYETHOW LIMKIIMYECKUX CTPYKTYp. Yucnosble
BeKTopa u matpuubl. PasmelleHme B namaTtn, nHMUManu3aums, BBoa-sbiBog. PaboTa co cTpo-
Kamu, ctonbuamu, arnemMeHTaMmn. TeKCTOBble KOHCTaHTbl, NepeMeHHble, BeKTopa U MaTpuubl.
PaamelueHne B namMaTu, MHUUManNu3aumus, BBoa-BbiBog. PaboTta co ctpokamu, ctonduamu, ane-
MeHTamu. OpraHuM3aumsa MHOFOMEPHbIX CHETHbLIX LMKINYECKUX CTPYKTYpP. PYHKUMM U noanpo-
rpaMmmbl. dopmManbHble U dakTudeckme napameTpbl. Cnocobbl nepefayn gaHHbIX. [puHUMN
MOAYMbHOro nNporpamMmmumpoBaHnd. Beoa-BbiBOg MHoOpMauun. YnpasneHne BBOAOM-BbIBOAOM.
XpaHeHue gaHHbIX. [long, 3anucn, 6a3bl gaHHbIX. OpraHn3auma Tabnuy pasnuyHbiX TUNOB AaH-
HbIX.

Popma NPoOMEXyTOYHON aTTecTaLuumn: IK3ameH
Koabl hopmupyembix (cpopmupoBaHHbIx) komneteHumn: OK-8, OK-10, OK-11, OK-12, OK-
14, OK-19, TK-5

b2.B.0A.1 WHdopmaTukal
Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:
Llenbto gaHHOM y4ebHOM ANCUUNIIMHBI ABNSIETCS BBEAEHNE CTYAEHTOB NEPBOro Kypca B Kpyr
OCHOBHbIX (paKTOB, KOHLENUUI, NPUHLNMOB N TeopeTUYecKkux Npobriem, a Takke npakTuyeckmx

3ajad un I'IpMJ'IO)KGHMI?I, OCHOBHbIX METOZAOB M TEXHOMNOIMIN, OTHOCSALLNXCA K ccbepe I/IHCbOpMaTI/IKI/l

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:
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AucumnnmHa oTHOCUTCS K BapMaTUBHOM YacTu MaTeMaTU4eCcKoro U eCTeCTBEHHOHAYYHOro LIK-
na (b.2). Ona ocBoeHUs gaHHOW AUCUMNAKUHBI TPeBYOTCA 3HAHWSA, YMEHUA U KOMMETEHLUU
dopMmnpyemble B paMKax LLUKOMbHOro Kypca MHGopMaTUKN U MaTeMaTUKN.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

BeegeHve B nHopmaTtmky. MIHdopmMmaTmnka n KoMnbloTepHble Haykn. KaHan nepegaym nHoop-
Maumu. AnnapaTHble U MNporpamMMHble cpeacTtBa MHMOPMAUMOHHLIX cuctem. [lporpammHble
cpenctBa obLero HasHayYeHus.

Cuctembl cuncnenus. [1IBonyHoe npencraBrieHne OCHOBHbIX TUNOB AaHHbIX OBM. AbcontoTHas
N OTHOCUTESbHAs TOYHOCTb. [orpeLHOCTb BbIMUCIEHWA.

MawwunHHOe npeacTtaBneHue vncen 6e3 3Haka. ApucdmeTtmnyeckoe nepenosiHeHne. OCobeHHOCTH
MaluHHOM apudmeTukn. MalwmHHOe npeacTaBfeHMe 4mcenl CO  3HakoM.  [JBOMYHO-
AONOSTHUTENbHbIN KoA. ApudmeTrnyeckoe nepenonHeHne. MalimMHHOe npeacTaBneHne BeLecT-
BEHHbIX Yncen. OcobeHHOCTU MaLLUMHHOM apuUMETUKM ANS Y1cen C nnasaroLen 3ansaTon.
N3mepeHne konndectBa nHpopmaumn. Tpu nogxoaa K onpeneneHunio Konmyectsa MHGopmMa-
umm (no Konmoroposy): BEPOATHOCTHbLIN, KOMOUHATOPHbLIA U anropuTMmMyecknin. MNoHsTre kaHa-
na cBsa3u.

OpraHusaumst MHpOPMaLMOHHBIX MOTOKOB B xoae paboTbl umndpposon OBM. Ee cTpykTypa m
oowmn npuHumn genctensa. OCHOBHbIE ANEMeEHTbI TeXHMYecknx cpeacts ABM. MNepudepuinHole
ycTponcTea umdposor 3BM v NpuHUMN X 4eNCTBUS.

MporpammHoe obecneveHne 3BM u ero knaccudpukaums. NoHATUE onepaunoHHOM CUCTEMBI.
O6was cTpyKkTypa CUCTEMHOro NporpaMmHoro obecneyeHus. PamnnoBble CUCTEMBI.

JlokanbHble 1 rnobanbHble KOMMNBbIOTEPHbIE CETMU.

OpraHbl YyBCTB YenoBeka N UX XxapakTepucTuku. MNMopor BOCNpUATMS U paspellarowiasi cnocob-
HocTb peuenTtopa. OcobeHHOCTU 3puTenbHOro Bocnpuatnda. Ctpykrypa anroputma JPEG. Oco-
BOEHHOCTUM CNYX0BOro BoCnpusaTus. Ncnxoakyctndeckoe MackupoBaHue.

OOHOCTOPOHHUE PYHKUMK. ACUMMETPUYHbIE KpunTocucteMbl. CTpykTypa anroputma RSA.
OnekTpoHHas nognuch. NpPOTOKOMbI KPUATOCUCTEM C OTKPLITBIM KITHOYOM. TexHu4Yeckue n npo-
rpaMMHble cpeacTBa 3awWuTbl UHPOPMALUMN B KOMMBIOTEPHbLIX CUCTEMax. AHTUBUPYCHas 3alun-
Ta.

dopMa NPOMEXYTOYHOMW aTTecTauumn: 3a4éT

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

b2.B.O1.2 Teopusa hpyHKLUA KOMMNIIEKCHOrO NepemMeHHOro

Lenn n 3apaun yqe6|-|0|?1 ANCUUNIIUHDbI. U3y4eHNEe KOMMJIEKCHbIX 4YuUcernl, apmcbmequeCKmx
onepau,mﬁ C KOMMJ1ieKCHbIMN 4Yncriamm n nx reomeTpmn4ecKkoro cmMmbicna; n3yyvyeHumne C*)yHKLI,I/IIZ oa-
HOro KOMJIeKCcHOro repeMeHHoOro n nx OCHOBHbIX CBOWCTB; n3yvyeHue rnoseeHund C*)yHKLI,I/IIZ KOM-
NNeKkcHoro nepemMeHHoro B MHOrocBA3HbIX obnacTsx; pa3BuTne HaBbIKOB BblHUCIIEHUA MPOU3-
BOAHbIX N UHTErpanoB beHKLI,I/II/I KOMIMJIEKCHOIro nepemMeHHoro; n3y4yeHne OCHOB onepaTtopHOro
MeToada peLleHnsa ,qmcbcbepeHumaanblx ypaBHeHI/II7I; n3yvyeHmne MmeToaoB pelleHnA KpaeBbiX 3a-
Aay 3NeKTpoCcTaTukm n ruapognHaMmkn MeToaom KOH(*)OpMHbIX OTO6pa)KeHI/II7I.

MecTo yyebHOM AncunMnnuHbl B cTpykType OOIT:
Teopust PyHKUMI KOMMNIIEKCHOIO NEPEMEHHOI0 OTHOCUTCS K 6a30BOM YacTU MaTEMaTUYECKOTO U
€CTECTBEHHOHaY4HOro LuKna.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI
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[MoHATME KOMMNEKCHOro u4ucna, apudmeTnyeckme AENCTBUS Had KOMMMEKCHbIMM 4Yucnamu,
pasnuyHble opMbl 3anmncu KOMMSEKCHOrO Yncna, MOAyrb U aprymMeHT KOMMSEKCHOro yucna,
noHATHEe 6GeckoHeYyHOo yaaneHHou Toudku. [lpefen 4YnucnoBoW MNocneaoBaTeSfIbHOCTU Ha KOM-
NSEKCHOWM MNOCKOCTU, ero reoMeTpuyeckasa nHtepnpetaums. NoHaTne obnactu B KOMMNIIEKCHON
NNOCKOCTM, OOQHOCBSI3HbIE N MHOrOCBsI3Hble 06nacTu. MNoHATNE YHKUMM KOMMSIEKCHOrO nepe-
MEHHOro, 0OHO3Ha4YHble U MHOro3Ha4Hble PyHKUMK, Npeaen yHKLMMU KOMMIEKCHOro nepemMeH-
HOro, anemMeHTapHble OYHKLNN KOMMNEKCHOro nepemeHHoro. OTobpaxkeHusi, ocyLlecTBrsieMble
DYHKUMAMM KOMMNIIEKCHOrO nepemMeHHoro. MoHsaTMe aHanUTUYHOCTU OYHKLUUK KOMMMEKCHOro
nepeMeHHoro, CBOMCTBa aHanuTuiecknx yHkumn. Teopema Kowwn. Pagel Tewnnopa, cxoam-
MOCTb psigoB Tewnnopa,obnacte cxogumocTtu psiga Tennopa. Teopembl Benepwitpacca n Abe-
ng; npusHakm anambepa n Kowwn cxogumocTtu psaga, paguyc cxogmmocTtu psaga. lNpounssogHas
YHKUNN KOMMAEKCHOro nepemMeHHoro; TeopeMma Kowwun-PumaHa, gudpdepeHumpyemocTb aHa-
nnTnyeckux oyHkUmn. MNMoHsaTre nHTerpana yHKLMM KOMMEKCHOro NepeMeHHOoro, CBs3b C Kpu-
BOJIMHEMHbLIMW MHTErpanamMmm, UHTerpan no KpMBOW B KOMMITEKCHOW MITIOCKOCTU, Teopema Kolum
A5 0QHOCBA3HOW M MHOroCBA3HOM obnacTten; nHterpansHasa popmyna Kowwu, Teopema Mope-
pa. PasnoxeHne He aHanUTMYeckon yHKLMM B CTeneHHon psag, psa JlopaHa. CxogmMmocTb ps-
na Jlopana, obnactb cxogumocTtu psaga Jlopana, Teopemn Abensd. Knaccudukaumsa ocobbix To-
Yyek YHKLMM KOMMIIEKCHOro NepemMeHHOro Ha OCHOBaHMM noBefeHs psaa JlopaHa: ycTpaHu-
Masi, nomntc, cywectBeHHo ocobas. MNMoHATne BblveTa. OCHOBHasi Teopema Teopuu BbIYETOB.
BblyeTbl B KOHEYHON N GECKOHEeYHO yaaneHHOM Todkax, hopmyna BbldeTa B Mosce m-ro no-
psagka. NpunoxeHne TeOpUN BbIYETOB K BbIYUCIIEHNIO ONpeaeneHHbIX MHTerpanos, MHTerparnbl
®peHensa u Oupuxne. Teopembl CloxeHUs, Nogobusa, 3anasgbliBaHus, cMeweHns, anddepeH-
LMPOBaHNS M MHTErpupoBaHNSa n3obpaxkeHuin, n3obpaxkeHne npoum3BOAHbLIX NIOOLIX NOPSAKOB,
WUHTerpana, npegenbHble COOTHOLUEHUSI MeXOy OpurnHanamm n umnsobpaxeHusiMu, Teopema
cBepTbiBaHus. VIHTerpnpoBaHune o6bIKHOBEHHbIX AnddepeHumanbHbiX YpaBHEHUN,

®dopMbI TEKyLLEN aTTecTauumn: KOHTponbHas paboTa.
dopMa NPOMEXYTOYHOM aTTecTaLMn: 3K3aMeH.

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

b2.B.0A.3 0O6wunn dpnanyecknm npaktmkym 1

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Uenbto gucumnnmHel «O0OLWMA (PU3NYECKNA MPaKTUKYM 1» ABRSETCA: U3ydeHue LUernoCTHOro
Kypca obuien dusnku, BKNOYaKLWEro akcrnepumMmeHTanbHoe nccnegoBaHme ABneHnin U 3aKkoHOB
MEXaHWUKN, MOSIEKYNAPHON (PU3NKN U TEPMOMHAMUKK, INEKTPUYEeCcTBa U MarHeTnama, aToMHOM
PU3MKN 1 PU3KKK Sapa U ANEeMEHTApPHbIX YacTuL.

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

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

CopepxaHue ONCLMNIMHBLI OXBaTbIBAET KPYr BOMPOCOB, CBA3AHHbLIX C U3yYEeHWEM crnegyoLmx
pasfernos:

MexaHuka: KnHemaTuka matepuanbHOM TOYKW. [MHamMuka matepuanbHOM TOYKW. 3aKOHbI CO-
xpaHeHusi. KuHematunka abcontoTHo TBepaoro tena. uHamuka abcontoTHo TBepaoro tena. Ko-
nebatenbHoe asmxeHue. ledpopmaunm n HanpsKeHUst B TBepabIx Tenax. MexaHuka xvakocten
1 ra3oB. BonHbl B CrfOLWHON cpefie U 3NeMeHTbl akyCTUKN.
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MonekynapHasa dwusuka: MaeanbHbi ra3. PacnpegeneHne mornekyn rasa no ckopoctsam. bpo-
YHOBCKOE ABWXeHue. TepMmogmHamMuyeckuin noaxon K onnucaHmio MosiekynsapHbIX siBrneHnn. MNep-
BOEe Hayano TepMoauHaMukn. Btopoe Havano tepmoanHamMuku. NMOHATUE SHTpONUK Tepmoau-
HaMM4yeckon cuctembl. PeanbHble rasbl U XUAKOCTU. [MOBEPXHOCTHbIE SIBIEHUS B XUOKOCTSX.
TBepable Tena. asoBble Nepexobl NeEPBOro 1 BTOPOro poaa. ABneHus nepeHoca.
ONEeKTPMYECTBO U MarHeTU3M: dnekTpoctaTuka. NpoBogHMKM B aneKTpocTaTuyeckom none. [Ou-
3MEKTPUKM B 3NeKTpocTaTMYeckoM nosie. MNMoCTOAHHbIN 3NeKTpUYEecKkUii ToK. KOHTakTHble siBne-
HUS. DNeKTpOMarHUTHas MHAYKUMS. SneKTpoMarHUTHble KonebaHus.

OnTtuka: fABneHve nHTepdepeHumn. AsneHne audpakumn. Judpakuma n cnekTpasnbHbli aHa-
nu3. MNMonapusauna ceeta. OTpaxeHue n nperioMneHne cBeTa Ha rpaHuue pasgena usoTpor-
HbIX AnanekTpukos. NHTepdepeHuunsa nonapusoBaHHbIX BOMH. [ucnepcus ceeTa. Tennosoe us-
nyyYeHne KOHAEHCUPOBAaHHbLIX cpef. YcuneHme n reHepaums ceeta.

®dun3mka aTOMOB M aTOMHbIX SABfIeHW: BosHbl U kBaHTbl. OCHOBHbIE 3KCNEPUMEHTarnbHbIE
AaHHble O CTpoeHun atoma. OCHOBbl KBaHTOBO-MEXaHUYECKUX MpPencTaBfeHUn O CTPOEHUU
aTomMa. JOneKTpoMmarHuTHble nepexodbl B atoMax. Makpockonuyeckme KBaHTOBbIE SBIIEHUS.
CraTtuctnyeckue pacnpegeneHna ®epmu — [iupaka n bose — dnHwtenHa. AHeprna Gepmu.
dusmka atomHoro sapa n vyactuy: CBoncTBa aTOMHbIX agep. PagMoaktMBHOCTbL. AgepHble pe-
akumn. Baanmogencreme saepHoOro nsnyyYeHus ¢ BeLecTBoM.

dopMa NPOMEXYTOYHOMW aTTecTauumn: 3a4éT

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

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

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

Llenbo AMcunnnuHel SBnseTca: n3ydeHme LernocTHOro kypca «AToMHas pusmka» COBMECTHO C
APYrMMU aucumMniavHaMmmn Lukna; oopmMmpoBaHme y CTy4eHTOB COBPEMEHHOIO eCTeCTBEHHOHA-
YYHOrO MUPOBO33PEHMS HA MOAeNb CTPOEHNE aToMa, a Takke NPUHUMN 3anofiIHEHUS nepuoau-
YyecKkon cuctemMbl anemeHToB MeHgeneesa.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:
OucumnnuHa B6.3.1.5. «AToMHas u agepHas oumsmka 2» OTHOCUTCS K BapuaTUBHOM YacTu marte-
MaTMU4YeCKOro N ecTeCTBEHHOHAY4YHOro Lnkna.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

5.1. Pa3Bntune KBaHTOBbIX NpeacTaBeHnn

KopnyckynsipHble cBoncTBa cBeTa. fAsneHne otoaddekta. dpdekt KomnToHa. 3akoHbl pas-
HoBecHoro msnyyenus (CrtedanHa-bonbumaHa, BuHa, Panes-[bxuHca, MNnanka). Mogenes atoma
Bopa. OnbITel ®paHka n Nepua. BonHoBble cBoncTBa Yactvy. CTaTMCTUYECKUA CMbICIT BOSTHO-
BOW pyHKUuK. COOTHOLWEHNA HeonpeaeneHHocTen enseHbepra. Ponb nameputensHoro npu-
B6opa. OnepaTopbl KoopaMHaTLI, UMMNyfbCa, MOMEHTa UMMYSibCa U 3HEPrMM B KBAHTOBOW Mexa-
HUKe.

5.2. BBegeHue B annapaT oM3MKN MUKPOOOBHEKTOB

CrauunoHapHoe 1 HecTauuoHapHoe ypaBHeHue LpeaunHrepa. CBonctBa BOMHOBBLIX (PYHKLMN.
BonHoBast oyHKUMA M YPOBHU 3HEPrMm Yactuubl B 6€CKOHEYHO ry6oKon NoTeHunanbHom sime.
PeweHune ctaumoHapHoro ypaBHeHus LpeguHrepa ana noteHuuanbHoro 6apbepa. TyHHenb-
HbIN adpdekT. KoahpnuneHT NpoxXoXaeHUs YyacTuubl Yepes noTeHumansHbli bapbep. Xonoa-
Has 3MUCCUSA SNEKTPOHOB U3 MeTanna.

5.3. DHepreTnyeckue CoOCTOSAHMA U CNEKTPbl U3IyYeHMs BogOpOo4oNog00HbLIX aTOMOB
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YpaBHeHue LpeauHrepa ang Yactuubl B LeHTpansHoMm none. PelwweHne ypaBHeHna LpeanHre-
pa ang BogopoaonogobHoro atoma. YpOBHU SHEPTUK, FIIaBHOE KBAHTOBOE YMCO. BepoaTHOCTb
NPOCTPAHCTBEHHOrO pacnpeaeneHunst anekTpoHa B atome. AsnmyTasnibHOe U MarHUTHOE KBaHTO-
Bble yncrna. CnekTpbl BO4OPOA0No400HbBIX aTOMOB.

5.4. OpbuTanbHbIA N CMWHOBLIA MOMEHTbI ANIEKTPOHA

MMpomarHntHoe oTHoweHue. OnblT  LWTepHa-I'epnaxa. Bo3oHbl U depmMuoHbl.  CrvH-
opbuTanbHOe B3aMmogencTeme. TOHKasi CTPYKTypa YPOBHEN SHEPrMM U crnekTpanbHbIX NNHWUIA.
YwmnpeHne cnektpanbHbIX IMHUNA.

5.5. MHOroaneKTpoHHbIE aTOMbI

Tunbl cBA3en anekTpoHoB B aTtome. [NpuHumn lNMaynu. lNMepuogmyeckass cuctema 351eMEHTOB
Menpgeneesa. Npasuna otbopa npu nany4yeHnn MHOro3MeKTPOHHbIX aTOMOB. OnNTUYeckne cnek-
TPbl WENOo4YHbIX MeTannoB. AddekT 3eemaHa.

5.6. KBaHTOBas ctaTucTuka

PacnpegeneHne bose-OnHwTenHa. ®opmyna [naHka wn knaccudeckas dopmyna Panes-
IxnHca. lMNepexoa k knaccunyeckon ctatuctuke MakcBenna-bonbumana. KoHgeHcauus Bose-
rasa. Pacnpegenenune ®epmu-fupaka. YposeHb Pepmu.

5.7. KsaHTOBble CBOWCTBA TBEPAOro Tena

Tunbl cBSA3e aTOMOB B TBepAblx Ternax. PacwenneHne aHepreTM4eckux ypoBHEW BO B3anMO-
AENCTBYIOLWMX cuctemax atomoB. Mogenb aTtoMHOM LIEMOYKM C NOTEHUManbHbIM pefibedom
npsMoyrofibHon opmbl (Mogenb KpoHura-lNeHHun). ncnepcnoHHble KpuBble Ans cBob6oaHOro
3IeKTPOHa M anekTpoHa B kpuctanne. MNoHsaTMe ahekTMBHON MaccChl. INeKTponpoOBOAHOCTb
TBepabix Ten. CobctBeHHass U NpMMecHas NPOBOAMMOCTb MONYNPOBOAHUKOB. KOHTakT OBYX
BbIPOXXAEHHbIX MOMYNPOBOAHMKOB.

dopMa NPOMEXYTOHYHOM aTTecTaLuun: 3a4€ErT.

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

b2.B.1B.1.1 Actpodu3uka

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Kypc npegHasHavyeH ansa CTyAeHTOB (hmn3ndeckoro (pakynbTeTta, obyvarowmnxca no Hanpasne-
Huto "Pagnodumsnka”, ¢ uenbto n3yvyeHns OCHOBHbIX METOA0B MONYyYEeHUss U UHTepnpeTaumm Ha-
ontogatenbHbIX AaHHbIX MO UCCNeaoBaHMIO NPUPOAbl KOCMUYECKUX TeN U UX pasBUTUSA BO Bpe-
MEHU N NPOCTPaHCTBE.

3agaun Kypca — No3HakKoOMUTb CTYAEHTOB C COBPEMEHHbIMWU criocobammn nosiyYeHnsa nHgpopma-
UMM 0 HebeCHbIX Tenax, a Takke Co Chepor NPaKkTUMYeCcKOro UCMNonb30BaHUs 3TUX AaHHbIX. [pu
3TOM ygendaetcs ocoboe BHUMaHME pacCMOTPEHU0 Hanboree BaXHbIX 3a4ad, KOTopble pelua-
I0TCH B pagnoacTpoOHOMUN.

B pesynbTtaTte nusyyeHunsa Kypca CTyOeHTbl AOSMKHbI UMETb SAICHbIE NPeAcTaBfeHnsa O LeHTpanb-
HbIX Npobnemax coBpeMEHHOM acTPOU3MKMN U PaanoacTpoHOMUN, 06 OCHOBHbIX MeToAax Uc-
cnefoBaHnsa HebecHbIX Tesl, oBnageTb 3HaHUAMU O (PM3NYECKMX npoueccax, NPOUCXOAsLMX B
KOCMNYECKOM MPOCTPAHCTBE, O BO3MOXHOCTAX U AOCTUXKEHNAX COBPEMEHHOM acTPOOU3MKM.
MecTo y4yebHoun ancumnnnHel B cTpyktype OOIT: (LMKN, K KOTOPOMY OTHOCUTCS AUCUMUMNIINHA)

MecTo yyebHOM AancunnnuHbl B cTpykType OOIT:

OucumnnnuHa 62.B.[0B.1.1 oTHocuTcA K uukny b2 Matematnyeckun n eCteCTBEeHHOHaY4HbIN.
ABnseTca gucuuniMHon no Belbopy BapMaTMBHOM YacTu ykasaHHOro umnkna. dopmupyet npa-
BUSTbHOE Hay4YHO-(PU3NYECKOEe MUPOBO33PEHME.
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KpaTkoe coaepxaHue (AuaakTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI
BeeaeHue. MNpeameT n 3agadn actpodmsnki.

MeToabl acTpodm3nNYeCKNX UCCneaoBaHUN..

dusmnyeckmne CBOMUCTBA 3BE3[.

OCHOBHbIE YpaBHEHUS TEOPETUYECKON acTPOPU3NKN.

ConHue. ConHevyHasa cucrtemMa.

OBonouns 3Be3a. INeMEHTbl PENATUBNUCTCKON acTPOPU3NKA
Mex3Be3gHasa cpeaa.

lanakTnka n MeTtaranakTtuka.

ONOORWN =

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

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

B2.B.[1B.1.2 3konorus

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenbio gucumnnnHbl «JKOornsay SBNAETCA: 0O3HAKOMIEeHWe CTyOeHTOB C OCHoBaMu yHAa-
MEeHTanbHON 3Konormm, hopmMmpoBaHMe 3KONOMMYECKOro MUPOBO33PEHUS N NpeacTaBreHnn o
YyenioBeke Kak YyacTu npupoabl, hopmMmpoBaHMe CnocoBHOCTEN NPOrHo3MpoBaHNA NOCNenCcTBUN
BNUAHMS NpohecCcnoHanbHON AeATENbHOCTU Ha OKpYXXatoLLyto NPUPOAHYIO cpeay n yoexxaeHumn
O HEBO3MOXXHOCTW BblKMBaHUA YenoBevecTtBa 6e3 coxpaHeHns buocdepbl.

MecTo yyebHOM AncunMnnuHbl B cTpykType OOIT:
AucumnnuHa «3Konornsa» ABngaeTcs AMCUUNIMHON NO BbIBOp Mexay AMCUUNIINHAMKN «DKOSo-
msa» N «ACTpodusnka» MaTtemMaTU4eCcKoro U ecTeCTBeHHOHay4YHoro umkna (bnok b.2).

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

Buocdepa n yenosek: CTpykTypa Guocdepbl, 9KOCUCTEMbI, B3aMOOTHOLLEHUS OpraHu3ma wu
cpenbl, 3KONOrMa 1 340poBbe YeroBeka. [MobanbHble NpobrnemMbl OKpyXatoLen cpefbl, 3KOIo-
rmyeckme NpUHLMNbI paumoHanbHOro NCMoNb30BaHUA NPUPOLHbLIX PECYPCOB M OXpaHbl Mpupo-
Abl. OCHOBbI 3KOHOMMUKW MPUPOAONOSb30BaHNSA. JKO3aLNTHAA TeXHMKa N TexHonorm. OCHOBbI
3KOIorM4eckoro npasa, npogeccnoHanbHass OTBETCTBEHHOCTb. MexayHapoaHoe coTpyaHuYe-
CTBO B 0651acTn oKkpyXatoLen cpeabi.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl hopmupyembix (cpopmupoBaHHbIX) komneteHumn: OK-5, OK-7, OK-8, OK-10, OK-12,
OK-14, OK-15, OK-16

b2.B.[1B.2.1 O6wmn pnanyecknm npakTukym 2

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

npegHasHaveH ons cTygeHToB dunanyeckoro pakynbTeTa, obydarowmxcs no HanpasneHuwo Pa-
Anodunamnka K TeopetTmyeckoMy Kypcy «AToMHas pmsnka». Ha npakTukyme CTygeHTbl nonydatoT
3HaHWA N0 OCHOBAM COBPEMEHHOW TEOPUM U3NYYEeHUs1 CBETa aToMaMu, annapaTtHbIM U MeToau-
YeCKMM OCHOBaM COBPEMEHHOro CrnekTpasnbHOro aHanuaa, 6asvpyrowerocss Ha siBeHUsSX BO3-
OyxgeHna B OyroBoMm paspsiie U aMmumccum, ceBeta atoMmamu. PaccmaTpuBaloTCA COBPEMEHHbIE
crnekTpanbHble nNpmnbopbl (ANdpPaKUNOHHBbIE), NCTOYHUKN cBeTa (reHepaTtopbl AYyrn U UCKPbI) U
NPUEMHUKN n3nyvyeHna ontudeckoro guanasoHa (M3C-npnemHukn). CTyaeHTbl ocBamMBalOT Me-
TOAMKN Ka4eCTBEHHOIO CMeKTpanbHOro aHanuaa 1 BbINOSTHAKT nabopaTtopHyto padoTy.
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MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

Auncumnnuya 62.B.0.4.2 “O6wmin omsmyecknin npaktukym 2" otHocutes K Matematnyeckomy
N eCTeCTBEHHOHaYy4YHOMY LMKNY. ABNSeTCS AMCUUNIMHON MO BbIGOPY BapMaTUBHOW YacTu OaH-
HOro uukna.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI
1. BeepneHue.

2. OMUCCUOHHBIV CNEeKTparibHbIA aHanns

3. O6opynoBaHue Ona npoBeAeHNs CrekTpanbHOro aHanunsa.

4. KayecTBeHHbIN crnekTpanbHbIn aHanus.

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

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

b2.B.[1B.2.2 ATOMHbIN creKkTparibHbIA aHanus3

Llenu n 3agayum yye6HoM AUCLUUNINUHDbI:

NPakTUKyM npefHasHaveH Ons CTyOeHTOB (hmandeckoro hakynbTeTa, U3ydarLwmx Teopetnye-
CKUI KypC «ATOMHasa umauka». Ha npakTtukyme CTyAeHTbl MofyyarT 3HaHMS MO OCHOBaM CO-
BPEMEHHOWN TEOPUN U3NyYEHUs cBeTa aToMamu, PM3MYeCKMM, annapaTHbIM U MeToAUYECKUM
OCHOBaM COBPEMEHHOro CnekTpanbHoro aHanusa, 6asnpyoweroca Ha ABNeHnax ammccum, ab-
copbumn n nanydeHnn ceeta atomammn. PaccmatpmBaloTCs COBPEMEHHbIE CreKkTparbHble npu-
Oopbl (Kak NPU3MEHHbIe, Tak N ANPPaKLUNOHHBLIE), UCTOYHUKN CBETa U NPUEMHWUKA U3NYyYeHUs
onTuyeckoro guanasoHa. CTyaeHTbl ocBamMBalOT METOAMKN KA4eCTBEHHOIO M NOSTYKOSNIMYECTBEH-
HOro cnekTpasnbHbIX aHanM3oB

MecTto yuye6HOM ancuunnuHbl B cTpyktype OOI:
AvcunnnmnHa «ATOMHbIM CNeKTpanbHbIN aHanmM3» oTHocuTcs K MatemaTtu4yeckoMy 1 ecTecTBeH-
HOHay4YHOMY LMKIY. ABnseTcs AMCUUNINHON NO BbIOOPY ero BapnaTMBHOM YacTu.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI
BeepneHue

OMUCCUOHHBIV CNeKTparbHbIA aHanns

O6opynosaHve ans NpoBeAeHUs CrneKTpanbHOro aHanusa
KayecTBeHHbIN cnekTpanbHbIn aHanu3a

[Monykonn4ecTBEHHbIN CneKkTparnbHbIN aHanu3

LN

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3aveT

Koabl hopmupyembix (cpopmupoBaHHbIX) komneTeHumn: OK-1, OK-5, OK-7, OK-10, MK1,
MK2, 1MK5, MK6, MK7, MNMK8, NK9, NMK-10

b3.b.1 MeToabl MaTeMaTU4YeCKon (pU3NKN

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:
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Llenb gucumnnmHbl — ndydeHne aHanmTuyeckux (TOYHbIX U NPUBNMXKEHHBIX) N YACTIEHHBIX Me-
TOAOB peLleHNs NIMHENHBIX N HENTMHENHBIX YPaBHEHU B YACTHbIX NPOU3BOAHbIX, BO3HUKAKOLLMX
B 3agadax COBpeMEHHON OU3NKMN.

3agayn AUCUUNInHbI:

. dopmynupoBka huanyeckux 3agad, npuBogaLmnX Kk andepeHuymansHbiM YpaBHEHNSAM C
YaCTHbIMW NPOM3BOAHbLIMU

. OcHoBbl Teopun 0606LEHHBLIX YHKLUI U UX MCNOMBb30BaHUS A4S NOCTPOEHNA pyHaa-
MeHTanbHbIX peLeHn andgepeHumanbHbiX ypaBHEHUI C YaCTHLIMU MPOU3BOAHbLIMU

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

. MeTopq pasgeneHns NepeMeHHbIX peLleHnsa KpaeBblx 3a4a4d AN YpaBHEHUN C YaCTHbIMU
NPoOn3BOAHbIMU

. Teopus WTtypma-IinyBunns 1 OCHOBHbIE crieumanbHble PyHKLMM MaTeMaTudeckon dpum-
3UKN

. CoBpeMeHHble KOMMNbIOTEPHbIE METOAbI YNCIIEHHOMO PELLEHUST KPpaeBbIX 3a4ad Ans
ypaBHEHUN C YaCTHbIMU MPOU3BOAHBIMU

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

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

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnnuHa «MeTogbl MaTeMaTU4eckon nsnknu» OTHOCUTCA K MatemaTuyeckomy umkny OOTT.
ABnascb HEOTbEMMEMOW YacTblo NpeameTHon obnactn «MaTtemaTtukay, pasgen «Metoabl Ma-
TemaTu4eckon (pusnkm» cBs3aH C ApyrMMun pasgenamm matematuku. [1oaTomy npenogasaHue
y4yebHon gucumnnnumHbl «MeTtoabl MmateMaTnyeckon omMsnkn» MeToguMyYecku CBs3aHO C npenoga-
BaHMEM [pyrMx MaTeMaTudeckux AucUMniuH. dyHaameHTanbHble MOHATUA U dhakTbl Kypca
«MeToabl MaTeMaTU4ECKON (PU3NKM» NCNOMB3YIOTCS B Kypcax TeopeTuyeckon ousnku, Teopum
KonedaHun n pacnpocTpaHeHusi BOSH, a Takke B ApYrMX MaTeMaTUyecKnx gucumnnmHax. Takum
obpasom, Kypc “MeToabl MaTtemaTUyeckon U3MKKU’ 3aHMMaeT BaXXHOe MeCTO B peanusauuu
BHYTPUNPEAMETHbIX FOMMYECKUX M coaepXaTenbHO-MeToOMYEeCKNX CBA3en obpasoBaTeribHOM
obnactn «MaTtemaTuka.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

BeegeHve B npeamert. MNoHATHe anddepeHumnanbHbiX YpaBHEHUI C YAaCTHbIMW NPOU3BOAHLIMMU
BTOpOro nopsigka. Knaccudgukaums ypaBHeHUN, npuBeaeHNE K KaHOHUYECKOMY BMAY.
dusnyeckne 3agaydn, npuBoasLLme K ypaBHeHUsMU rmnepbonnyeckoro tuna. lNocrtaHoBka kpae-
BbIX 3a4ady, npefernbHble cnyyan kpaesbix 3agady. KonebaHna 6eCKOHeYHON CTpyHbI, hopmyrna
Hanambepa, nonybeckoHeyHasi cTpyHa. PelueHne kpaeBon 3agadv B paMmkax MeToaa pasgerne-
HUA NepeMeHHbIX. [MoHATME COBCTBEHHbLIX (PYHKLUMA N COBCTBEHHbIX 3HAYEHUM, UX CBOMCTBA.
PeweHne HeogHOpoOOHOro ypaBHeHUA napabonuyeckoro Tuna, noHaTue dyHkumn puHa. Pe-
LeHne obLLen KpaeBon 3adayn.

dusnyeckne 3agaun, NpmBoasLLMe K ypaBHEHUAM napabonudeckoro tuna. NMoctaHoBKa kpae-
BbIX 3ajad, npedenbHble cryvan Kpaesbix 3agad Meton pasgeneHus nepemMeHHbIX Ans ypaBs-
HeHun napabonunyeckoro Tuna. HeogHopoaHble Napabonuyeckne ypaBHeHUd, yHKUMS [pyHa
ANna ypaBHeHUM napabornuyeckoro tuna, obwas kpaeBas 3agada. 3agada Ha HGecKoHe4yHow
nNpsAMon, PyHKUMS 'prUHa ypaBHEHUSA TENSIONPOBOAHOCTM B BECKOHEYHOM NPOCTPAHCTBE.
MoHaTne ob6obueHHon hyHKuMK. [enbTta yHKUMA U ee cBoncTBa. uddepeHumansHoe ypas-
HeHue ansa oyHKuMn MpuHa, nocTpoeHne yHKUMK MprHa ¢ NOMOLLBIO AenbTa (OYHKLUK.
dusnyeckne 3agaun, NpuBoasLINE K YpaBHEHNSAM annunTuydeckoro tuna. lNoctaHoBka KpaeBbIX
3agad. YpaBHeHue Jlannaca v lNyaccoHa. MNoHAaTne n ceorcTBa rapMoOHUYECKUX pyHKUmin. dop-
Mynbl ['pyHa. MNocTtpoeHne yHKUuM ['prHa Ons anNaMnTUYeCcKnX ypaBHeHUN. Teopust NoTeHuma-
na. YpasHeHue ['enbMronsua, popmynsl NpuHa gnga ypasHeHusa MenbmMronsua. PyHkums MpuHa
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Ans ypaBHeHus [enbMronibua B OrpaHUYEeHHOM N HeorpaHndyeHHon obnacTtu. KonebaHus kpyr-
nown membpaHbl, yHKUMK beccensa n nx ceonctea. KonebaHus cgepudeckoro odbbema, nosnu-
HOMbI JlexxaHapa n nx cCBOMCTBaA.

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

OCHOBHbIE NMOHATUSA, CETKa N CeTOYHble PYHKLMN. PasHOCTHas annpokcumauumsi Npou3BOAHbIX,
Pa3HOCTHbIE CXeMbl AN YPaBHEHUN C YACTHLIMU MPOU3BOAHBLIMU. YCTONYNMBOCTL Pa3HOCTHOM
CXeMbl.

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

Koabl chopmupyembix (chopmupoBaHHbIX) komneTeHuun: OK-4, MK-1, MNK-6, MNK-7

b3.6.2.1 TeopeTuyeckasa mexaHuka

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenbio n3yvyeHna gucumunivHbl sBnseTca opmMupoBaHue npeacTtaBfieHnin o narpaHXeBoMm U
raMmnbTOHOBOMdOpManmMamax KrnacCu4eckon MexaHuku, O ruapoauHamMmke naeansHoOM U BA3-
KOW >XWMAKOCTU CMPUNOXKEHUSIMU K PELLEHNIO TUMOBbLIX 3a4a4y, YTO COCTaBnsieT OCHOBY TeopeTu-
Yeckon noarotoBkMdu3nkoB.CTyAeHT AOSMKEH OBnadeTb MaTteMaTUyeckum annapaTomMm Teope-
TUYECKON MEXAHWUKWN,MOHMMATb N NPaKTUYeCKn NPUMEHATb hopManuamel HetoToHa, JlarpaHxa n
[amMunbTOHa, a TakKeOCHOBHble MeTOoAbl MMAPOAMHAMUKN ONs1 peLleHUsl KOHKPEeTHbIX 3ajad,
NOHUMATb FPaHULbINPUMEHUMOCTU UCMOSNb3YyEeMbIX MPU 3TOM YpaBHEHWUW, NPUBNMKEHUA U NO-
NyYeHHbIX pe3ynbTaToB.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnuHa «TeopeTnyeckas MexaHMka» oTHocuTcsa K 6aszoBon Yactu b3.b npodeccrnoHanb-
Horo uukna b3 noarotoBku 6akanaspoB B pamkax HanpasneHusa 011800 «Pagnoduaunkay». OHa
DasnpyeTca Ha Kypcax AUCUMNINH, n3y4aeMblx B obpasoBaTerbHbIX Nporpammax 6akanaspua-
Ta MaTeMaTM4eckoro n eCTeCTBEHHOHay4HOro uukna: «MexaHuka», «QnekTpu4ecTBo U MarHe-
TM3M»,«MaTemaTudeckum aHanuay», «AHanuTudeckas reomeTpusay, «JlMHenHas anrebpay,
«OdnddepeHunanbHble ypaBHEHUNA», «Teopust PYHKLMIA KOMMNNEKCHONO NEPEMEHHOro»,a Takke
npodeccrmoHanbHOro uukna: «BekTopHbIN 1 TeH30pHbIM aHannay, «MHTerpanbHble ypaBHEHMUS
N BapuaLMOHHOE UcyMcneHue». [ns ocBOeHUs ANCUUMNNUHBLI « TeopeTudeckass MexaHuka» He-
06X0ANMbI 3HaHUSA, YMEHMUS N KOMNETEHLUUKN, NONyYEeHHbIE NPU U3YYEHUN BbllLEyKa3aHHbIX ANC-
UMNANH OCHOBHOM OBGpasoBaTeribHOM MporpamMmbl NOArOTOBKM OakanaBpa No HanpasfeHuto
011800 «Pagnocusnka».

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

OucumnnuHa Bkntovaet 8 pasgenos. Pasgen 1. MexaHuka HbtoToHa ansi cuctem 6e3 cBA3EN.
Pasgen 2. lnHamnka cuctem co ceassamu. YpasHeHus Jlarpanxa. Pasgen 3. 3agava gByx Ten
N OBMXKeHne B LUeHTpanbHoM none. Pasgen 4. [1sBmxkeHne tBepaoro tena. Pasgen 5.[BuxeHne
B HEMHepumanbHbIX cuctemax otcyeta. Pasgen 6. Teopus konebanun. Pasgen 7. KaHoHM4e-
Ckue ypaBHeHus. Pasgen 8. MexaHuka ChnoLwHbIX cpes.

PopMbl TEKyLLEen aTTecTauummn: KOHTporsibHble paboTsl (4 n 5 cemecTpbl).

CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMeH
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Koabl hopmmpyembix (cchopmupoBaHHbIx) komneTeHumn: OK-1, OK-7, OlK-2, OlK-3, INK-
1, MK-2, MK-3, INMK-4

b3.6.2.2 AneKkTpoaMHaMUKa

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

Llenb gaHHoOM gncumnnnHel — gatb CTygeHTam rnyobokoe NoHMMaHue 3NeKTPOMarHUTHbIX siBne-
HUW, HAyYNTb MPUMEHSATb BbIMUCNUTENbHbIE METOAbl 3NIEKTPOANHAMUKM ANS peLleHus npu-
KnagHblx 3agad. CTygeHT OOSMKEeH oBrageTb MaTeMaTUYECKMM annapaToM 3feKTpoaMHaMUKN,
NPUoBpPeCcTM HaBbIKK €ro NPaKTUYEeCKOro NPUMEHEHNSA U Ha 3TON OCHOBE MosyvaTb siCHOe npesa-
CcTaBneHne o PU3n4eckon Npupoae ANEKTPOMArHUTHbLIX SBEHUN, UMETb NOHATUE O PeNAaTUBU-
CTCKOMXapaKkTepe afeKTpoMarHUTHbIX Nonen n npasunax npeodbpasoBaHnsa anekTpoanHammye-
CKMX N MEXaHWYECKUX BENUYMH MpU Nepexode Mexay MHepuuarnbHbIMKM CMcTemMamMu OTcyeTa,
UMeTb YeTKoe MnpeacTaBfieHne O rpaHuuax NPMMEHMMOCTU KNacCUYEeCKUX 3aKOHOB B 3S1EKTPO-
AnHamuke.CTygeHT AOSMKEH HayuYnTbCA NPUMEHSITb OCHOBHbIE 3aKOHbl 9NEKTPOAMHAMUKN K pe-
LLEHWNIO HAY4YHbIX N TEXHONOMMYECKNX 3aaa4

MecTo yyebHOM AncuMnnuHbl B cTpykType OOI:

OucumnnuHa «3dnekTpogMHamuka» OTHocuTCs K ©asoBon 4actu Bb3.b npodeccnmoHanbHOro
umkna b3 nogrotoeku GakanaBpoB B pamkax HanpasneHus 011800 «Pagnodguamka». OHa ba-
3MpyeTcs Ha Kypcax AUCUMNANH, U3yvYaemblX B obpasoBaTerbHbIX Nporpammax bakanaspuaTta
MaTemMaTU4YeCKOro N eCTeCTBEHHOHAYYHOro LMKNa: «ONeKTpn4ecTBo U MarHetnsmy», «Matema-
TUYECKMI aHanu3y, «AHanuTuyeckas reomeTpus», «JlmHenHas anrebpa», «[uddepeHumans-
Hble ypaBHeHUsI», « Teopust PYHKLMIN KOMMAEKCHOIO NepeMeHHOroy, a Takke npodeccuoHarb-
Horo umkna: «MeToabl MaTteMaTnyeckon puankny, « TeopetTnyeckass MexaHuka», « BeKkTopHbIN 1
TEH30pHbIN aHanuay», «/HTerpanbHble ypaBHEHUS U BapuauMOHHOE ucuyucnenuey. [ns ocsoe-
HUS OUCUUNIIMHBI «QNEKTpoANHaAMMKa» HeobxoauMMbl 3HAHUSA, YMEHUA N KOMMNETEHLUMU, Nnony-
YeHHble MPU U3YYEHUN BbllleyKa3aHHbIX OUCUUNIMH OCHOBHOW ObpasoBaTesfibHOW nporpamMmbl
noarotoBku 6akanaspa no HanpasneHnto 011800 «Pagnodusnkay.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI
OucumnnuHa BkNoYaeT 9 OCHOBHbLIX pa3genos:

CTtauunoHapHble aneKTpnyeckoe 1 MarHuTHoe nons.

HecTaunoHapHble 3NeKTpoOMarHUTHbIE Nons.

Cuctema ypaBHeHun Makceenna.

Teopusa nanyyeHnss aNeKkTpoMarHMTHbIX BOJTH.

PaccesiHue 1 nornoLyeHne ns3nyyeHns BeLLecTBOM.

Teopusa penaTUBUCTCKUX SABMEHUA B MEXAHUYECKMX U ANEKTPOAUHAMUYECKUX CUCTEMAX.
OnNeKTpoMarHUTHbIE NOJIA B CNSIOLWHBIX cpeaax.

lMpupoaa nonsipmMsaumm 1 HaMmarHMyeHus BeLlecTea.

3aKOHbl COXpPaHEHUS SHEPTUM U UMIMYNbCa B ANEKTPOMarHUTHbIX CUCTEMAX.

OCONoOORWN=

PopMbl TEKyLLEen aTTecTaumm: 2 KOnnokBnyma, 2 KOHTPOSIbHbIE paboThl

Popma NPoOMEXyTOYHON aTTeCcTaLMmn: IK3ameH

Koabl hopmupyembix (cpopmmupoBaHHbIx) komneteHumun: OK-1, OK-7, OlNK-3, MK-1, MK-2,
MK-3, MK-5

B3.6.2.3 KBaHTOBasA mexaHuka
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Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenb gaHHoOM gucumnnnHel — gatb CTygeHTam rrybokoe NnoHMMaHne 3akOHOMEPHOCTEN MUKPO-
MUpa, HayYnTb MPUMEHSATb BblYUCIUTENbHbIE METOAbl KBAHTOBOM TEOPUWN AN pelleHus pas-
NNYHBIX NPUKNagHblx 3agady. CTygeHT JOMKeH OBnageTb MaTteMaTMYeCKMM annapaTtomMm Hepens-
TMBUCTCKOMN KBAHTOBOW TEOPUU, MPUOBPECTN HaBLIKN ero NPakTUYeCKOro NPUMMEHEHUs 1 Ha 3TON
OCHOBE Mnosy4atb SiCHOe npeacTaBfieHne 0 (mU3n4ecKon Npupoae KBaHTOBbLIX SABNEHUN, UMETb
NOHATUE O PENATUBUCTCKON KBAHTOBOW MEXaHUKe W YeTKoe npefCTaBfeHne O rpaHuuax npwm-
MEHMMOCTWN KBAHTOBbIX 3aKOHOB U UCMOJSIb3YEMbIX BblYUCANTESbHBLIX MeTo4oB. OH JOMKEH Mno-
HUMaTb, YTO KBAaHTOBAs MEXaHWKa eCcTb Hay4yHasi OCHOBa COBPEMEHHbLIXHAHOTEXHOSTOMMN.

MecTo yyebHOM AncunMnnuHbl B cTpykType OOIT:

OucumnnnuHa «KBaHTOBasi MexaHuKa» OTHOCUTCA K 6a3oBbiM YacTsM B3.b npodeccnoHanbHbIX
umknoB b3 nogrotoeku 6akanaepoB No npodunsam «NHMOpMaLNOHHbIE CUCTEMBI U TEXHOSIO-
mny», «KoMnbloTepHas anekTpoHukay, « KoMnbloTepHbIe TEXHOMOMMKM nepegadm nHpopmaummy,
«MuKkpoanekTpoHMKa M nNonynpoBOAHMKOBbIE NPUOOPbLI», «KOMNbIOTEPHAs 3MEKTPOHMKa» B
pamkax HanpasneHua 011800 «Pagnoduauka». OHa 6asupyeTcsa Ha Kypcax AUCUMUMMNH, U3Y-
YaeMblx B obpasoBaTenbHbIX NporpammMmax 6akanaspvarta MaTteMaTU4eCKOro U eCTeCTBEHHOHa-
yyHoro uukna: «Matematmyeckuin aHanuady, «AHanutudeckas reometpus», «JluHenHasn anre6-
pay, «dnddepeHumnanbHble ypaBHEHNS», « Teopus BEPOATHOCTU U MaTemMaTudeckast CTaTUCTu-
Kay, «Teopusi (PyHKUMIA KOMMNSIEKCHOrO NepeMeHHoro», « AToMHas 1 sgepHasi pmsmnkay, a Takke
npodgeccuoHanbHOro uukna: «Metoabl MaTeMaTndeckon uankuy, «TeopeTmyeckass MexaHu-
Kay, «QnekTpoanHamuka», « BEKTOpHbIN U TEH30PHLIN aHanu3y, «MHTerpanbHble ypaBHEHUS U
BapuauMOHHOE ncuynucneHuey. [ina oceoeHns gucumnnmHel «KBaHToBas MexaHuka» Heobxoam-
Mbl 3HaHUS, YMEHUS U KOMMNETEHLMN, NOMYyYEHHbIE NPU U3YYEHUN BbllLeyKa3aHHbIX UCUUNITUH
OCHOBHOW 0OpasoBaTenbHOW nporpaMmbl NOAroToBKkM 6Hakanaspa no HanpasneHuto 011800
«Pagnodumsunkay.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

OucumnnuHa BknovaeT 11 pasgenos. Pasgen 1. 3kcnepvmeHTanbHble OCHOBbI KBAHTOBOW Me-
XaHukn. Pasgen 2. Matematmnyeckui annapaT KBaHToOBOW MexaHukn. Pasgen 3. OCHOBHble Mo-
NOXEHUs1 KBaHTOBOM MexaHukn. Pasgen 4. lNpocTenwume 3agaym KBaHTOBOM MexaHuku. Pasgen
5. OnemeHTbl TEeOpUKN NpeactasneHnn. Pasgen 6. MNpubnumxeHHble MeToAbl KBAHTOBOW MEXaHWU-
kn. Pasgen 7. Yactuua B anektpomarHuTHOM none. Pasgen 8. Teopusi CMCTEM MHOIMX YacTul,.
Pasgen 9. KBaHToBas Teopusi paccesaHuns. Pasgen 10. Teopusi KBaHTOBbIX nepexoaos. Pasgen
11. PenatuBucrckasa KBaHTOBas MeXaHMKa.

PopMbl TEKyLLEeM aTTecTaummn: KONSOKBNUYM, TECTUPOBAHMKE, 2 KOHTPOSbHbIE paboThl
Popma NPoOMEXyTOYHON aTTeCcTaLMmn: IK3ameH
Koabl hopmupyembix (cpopmupoBaHHbIx) komneTeHumn: OK-1, OK-7, OlK-3, MK-1, MK-2,
MK-3, MNMK-5.
b3.6.2.4 TepmoamnHamuka n ctaTucTuyeckas umsmka
Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:
OcHoBHas uenb Kypca — gatb CTygeHTam rnybokue M npoyHble 3HaHUs pyHAaMeHTanbHbIX
TepMOAMHAMUYECKUX U CTAaTUCTUYECKNX 3aKOHOMEPHOCTEN MakpocKkonuyeckmux cnctem. OCHoB-

HadA 3afada Kypca — Hay4YUTb CTYAEHTOB NMPUMEHATb MNOJTy4eHHble 3HaHUA Ha NpakTuke; npoBo-
AnTb Heobxoaumble pacyeTbl (*)I/I3I/I‘-IeCKI/IX XapaKTepPUCTUK MaKpOCUCTEM U (*)I/I3I/I‘-I€CKI/I MHTEp-
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npetTnpoBaTtb pedyribTaTtbl 3TUX pacCHEeTOB, AaBaTb BEPHYKO HaAay4YHYHO UHTEpnpeTaunto C*)I/I3I/I‘-Ie-
CKUM 3aKOHOMEPHOCTAM, Habngaembim B MaKpocucrtemax.

MecTo y4yebHOM AncuunnuHbl B cTpykType OOIT:

OucumnnuHa oTHocuTcsa K 6asoBon Yactn 63.b npodeccnoHansHoro umnkna b3 noarotosku 6a-
kanaBpoB no y4ebHomy nnanHy HanpasneHus 011800 «Pagnodusmka». OHa 6BasupyeTca Ha
Kypcax OUCUUNIIMH, U3ydaemMblX B 0bpasoBaTenbHbIX Nporpammax 6akanaespvata MmatemaTtude-
CKOrO M €CTECTBEHHOHAY4YHOro umkna: «MaTemaTudecknin aHanmsa», «AHanuMTMyeckass reomet-
pusi», «JinnenHasa anrebpar», «dudpdepeHunansHble ypaBHEHUAY, « Teopus BEpPOSTHOCTU U Ma-
Tematmyeckass ctaTuctumkay, «Teopus OYHKUUIN KOMMEKCHONO MEepeMEeHHOro», «ATOMHasa u
agepHas guaunkay, npodeccrmoHanbHoro yukna: «Metoabl MmaTemaTudeckon pusnkmy», «Teope-
TMYecKas MexaHuka», «QnekTpoanHammuka», « BeKTOpHbIA U TEH30PHbIN aHann3y», «MHTerpanb-
Hble YpaBHEHNSA U BapuauMOHHOE UCYMCIIEHNEY, a Takke Ha aucumninHe «KBaHToBasi MexaHu-
Ka», BxoAswen B 6a3oBble YacTu NpodeccuoHarnbHbIX LMKnos npodunen «MHgpopmaynoHHbie
CUCTEMbBI U TexHonormmy, «KomnbloTepHasa anekTpoHunka», « KoMnbroTepHble TEXHOOMMK nepe-
Aayun nHhpopmauyuny, « MMKpO3NEKTPOHUKA U NONyNpPOBOAHMKOBbIE Npnbopbl», «KomnbloTepHas
3NeKTpoHMKax» . [ona ocBoeHna gucunnnunHbl « TepMmoanHammuka u ctatmctuieckass pmsmka» He-
06X0ANMbI 3HaHUSA, YMEHMS N KOMNETEHLUUKN, NONyYEeHHbIE NPU U3YYEHUN BbllLEyKa3aHHbIX ANC-
UMNAMH OCHOBHOM OBGpasoBaTeribHOM MporpamMmbl MOArOTOBKM OakanaBpa Mo HarnpasfeHuto
011800 «Pagnodumsnka».

KpaTkoe coaepxaHue (AuaakTuyeckue eamHULbl) y4eOHON AUCLMNIIUHDI

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

qJOprI TeKytLleﬁ aTTecTaumn. TectnpoBaHue, 2 KOHTpPOJIbHbIE pa60TbI
CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauumn: 3K3amMeH

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

b3.6.3.1 Teopusa kone6aHnmn

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenb Kypca — nokasaTb CTyAeHTaM, Kak MOXHO pacrno3HaBaTb B CMOXHbIX, Ha NepBbIn B3rNs4,
KonebaTenbHO-BOSTHOBbLIX MpoLeccax B KOHKPETHbIX 3adadax uanku unm TeXHUKU OCHOBHLIE -
arieMeHTapHble konebaTenbHble ABMEHNS U CBECTU UCXOOHYI Npobriemy K aHanusy 3Tux Mo-
aenen, OOCTUYMb MOHUMAaHUS CTyLEeHTaMU OCHOBHbIX KonebaTenbHO-BOSIHOBLIX SBMEHWMA Ha
NPOCTbIX MOAENsIX N cucTemax, NO3HaKOMUTb CTYLEHTOB M Hay4uTb MX MNONb30BaTbCA OCHOB-
HbIMW MeTo4amMu Teopun KonebaHun.

3agayn AUCUUNInHbI:

. 03HAKOMWUTL C 6a30BbIMM UOEAMM U NOAXoAaMu Teopuu KonebaHuii, Kak Hayku o6 3BO-
MIOLMOHHBIX NpoLieccax;

. AaTb NOHATUE 06 OCHOBHbLIX METOAAX TEOPUN KonebaHuii;

. BblpaboTaTb HaBbIKX MO MOCTPOEHUIO U UCCNEeaoBaHUI0 KonebaTenbHO-BONTHOBLIX CUC-

TEM.
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MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnuHa «Teopus konebaHun» OTHOCUTCA K aucumnnmHam 6as3oBon 4YacTu npodheccuo-
HanbHOroO LMKIa OCHOBHOW obpa3soBaTtenbHon nporpaMmmbl no HanpasneHmto 011800 — Paguo-
dounamka.

HOucumnnuHa 6asmpyeTtcsa Ha criegylowmx aucumnimHax obpasoBaTernibHOM nporpamMmmbl H6aka-
naspa no HanpasneHuno Pagnodusuka: mogynm «Matematmka» n «Obwwasa gpusnka» 6asoson
4YacTu UuKna MaTeMaTn4eckux U eCTeCTBEHHOHAYYHbIX OUCLMMIINH.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Pasgen 1. basoBble naen n nogxoasl Teopun konebaHum

1.1. UcTtopuyeckoe BBegeHue, hopMynupoBKa npegMeta u coaep)XaHusi Teopumn konebaHuin.
MoHATMe guHaMmn4eckon cucTemMbl U HaA30BOro MPOCTPAHCTBA, CUCTEMbl C HEMPEPbLIBHLIM U
ANCKPETHBIM BpeMeHeM, rpybon JuHamMnyeckon CUCTEMBI.

1.2. luHamun4yeckune cnctembl Ha npsimon. 'pybble cocTosHua paBHoBecusi. OCHOBHbIE BUdyp-
Kauuu.

Pasgen 2. OcHoBHble MeTOAbl TEOPUU 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 (0COBbIX TOYEK) B CUCTe-
Max BTOPOro M TpeTbero nopsagka; uccregoBaHue nx yctomymBocTu. pocTenwumne guHamude-
CKMe CUCTeMbl C OUCKpeTHbIM BpemeHeM. OTtobpaxeHue [NyaHkape. Knaccudpumkaumnsa Henog-
BWXKHbIX TOMEK OAHOMEPHbBIX N ABYMEPHbIX TOYEYHbIX OTOOPaXKEeHUM.

2.2. KonebaHuna B HENMHENHbIX CUCTEMAaX C OAHOW CTeNeHbio cBOOObI

JINHENHbIN N HENNHENHbIN ocunnnaTopbl. ®a3oBbIM NOPTPET. Pe30HaHC B HEMMMHEMHOM OCL M-
nartope. OCHOBblI Ka4yeCTBEHHOW Teopun U Teopum Oudypkaumim OUHAMUYECKUX CUCTEM Ha
nnockocTu. pydble npeaenbHble LMKAbl, OCHOBHbIE XapakTepucTukn. OCHOBHbIE (KOpasMepHOo-
ctn |) Budypkaunmn guHamMm4eckmux CUCTEM Ha NITIOCKOCTU: ABYKpaTHOe paBHOBeCHe, HenTparb-
Hoe paBHoBecue (budypkauuns AHgpoHoBa-Xonda), ABYyKpaTHbIN NpeaesibHbIA LMK, NeTns ce-
napaTpucbl ceana u ceasio-ysna, cenapaTpucHasi CBA3ka.

2.3. ABTOKONebaTenbHble CUCTEMBI

Cuctema ¢ ogHon cteneHblo cBoboabl. Pusmdeckme npumepsl. MeTon paspbiBHbIX KoniebaHui.
MeTtoq BaH-gep-ITons (aBTOHOMHbIA M HEABTOHOMHbIM criydan). CBsiaHHble aBTOreHepaTopbl.
fBneHne 3axBaTbiBaHUS, onpeaenieHne 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 CKOpOCTU, pacrnpoCcTpaHeHne BOSTHOBOIO NakeTa. XapakTepucTuyeckme ypaBHeHus orpa-
HUYEHHbIX pacnpeneneHHbIX CUCTEM.

Pasgen 3. iccnepgoBaHne 6a3oBbix Moaernen Teopun konedbaHnmn

dnHamunka ceepxnpoBoasLlero [xko3edCOHOBCKOro KOHTakTa U MadTHUKa B BA3KoW cpege. Uc-
cnefosaHue ypasHeHun BaH-gep-Mons n Panes. KoHkypeHuus konebaHnin B MHOrOMOAOBbIX
aBToreHeparopax.

CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMeH

Koabl chopmupyembix (ccpopmmupoBaHHbIx) komneteHuun: OK-4, MK-1, MK-2, MK-3, MNK-4,
MK-6, MK-7.
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B3.6.3.2 dusunka cnnowHbIX cpen

Llenu n 3agayum yye6HoM AUCLUUNIUHDbI:

CopepxaHue guMCUUNIIMHBI HanpaBfieHO Ha O3HAKOMSIEHMEe CTYAEHTOB C OCHOBHbIMU (hu3nye-
CKUMWU SABMNEHUAMU, U3y4YaeMbIMU MEXaAHMKOMW CMMAOLWHbIX cpen, W, OO WU3BEeCTHOW CTeMeHu, C
afieMeHTaMn UCNoNb3yeMoro e MatemaTtmyeckoro annapaTta. OCHOBHOE BHUMaHWe npu yTe-
HUM NEKUUN N NpoBeLEHMMN NPAKTUYECKUX 3aHATUN yOenseTca HarnsgaHoW MHTepnpeTauum 3a-
Aad, npy Ucrnonb3oBaHUN MakCUMarbHO MPOCTbIX CPEACTB UX PELLEHUS.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnuHa «Pusmka CinowHbIX cpea» OTHOCUTCS K aucuuninHam 6asoBon 4YacTtu npodoec-
CMOHAanNbHOrO UMKNa OCHOBHOM oOpasoBaTenbHoW nporpaMmmbl No HanpasneHuto 011800 «Pa-
anogunamnkar.

OucumnnnuHa «duaunka cnnoLwwHbIX cpedy» 6asupyeTcs Ha criedylowmx gucumnnmHax obpasoBa-
TenbHOW nporpammbl 6akanaBpa no HanpasneHuto Pagnoduauka: mogynn «MatemaTtuka» u
«Obwasga usnka» 6a30BOM YaCTK LUKIIA MaTEMATUYECKUX N €CTECTBEHHOHAYYHbIX UCLIUMNIINH.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

BBegeHvne B TeH30pHY0 anrebpy. BHyTpeHHAs reomeTpus Kpuctannos. YpaBHeHns Makceenna
ANSA BbICOKOYACTOTHOrO Mons B CnrowHon cpege. MatepmnansHoe ypaBHEHUE FIMHENHOW SMekK-
TpoavHamunkn. OnepaTopbl NPOBOAMMOCTU U ANSNEKTPUYECKON NPOHULaeMocTn, npeobpasoBa-
Hue Pypbe. CBA3b Mexay TeH3opamu NPOBOAMMOCTU U OUSNEKTPUYECKON MPOHULAEMOCTU B
®ypbe-npeacraBneHnn. HactotHaa u npoctpaHcTBeHHaa aucnepcus. CBAsb TeH3opa Anarnek-
TPUYECKON NPOHULAEMOCTM C napamMeTpaMmy €, m U S KBasUCTaTUYECKUN 3INEeKTPOANHAMUKMW.
AcUMNTOTUKA ANINEKTPUYECKON MPOHMUAEMOCTU B npedene BbICOKMX YacToT. MpuHuun npu-
YUHHOCTU U aHaNUTUYEeCKne CBOWCTBA ANINEKTPUYECKOM MPOHULLAEMOCTUN Kak (DYHKLMM YacTo-
Tbl. Teopema Kpamepca-KpoHura, npasuno cymm. [luanekrpuyeckas NpoHMLAeMoOCTb U ONTu-
YyecKkne CBOWCTBA rasa ocuunnsaTopoB. [loBegeHne AN3NeKTpUYecKon NPOHULAeMOCTH BOM3M
crekTpansHon nNuHuK nornoweHuns. NpeasectHuK. MNMokasaTens NpenoMneHns nNioTHOro Belle-
ctBa. OTpaxeHue oT NoBepxHOCTW. [inccnnaums aHeprum BosHbl, €€ CBA3b CO CBONCTBAMU TEH-
30pa AN3NEKTPUYECKOM NPOHULLIAEMOCTU. DHEPrns 1 NOTOK 3Hepruu BomnHbl B cpege. CBoncTea
CMMMETPUN TeH30pa [AUSNEKTPUYECKON MNPOHULAEMOCTU B M3OTPOMHLIX W  3epKarbHO-
N3oMepHbIX cpefax. EcTtecTtBeHHas onTudeckas aktMBHOCTb. OQHOOCHbIE KpUCTansbl, OBbIKHO-
BEHHble U HeODOLIKHOBEHHbIE BOJHbLI. M3ny4eHne cpeq B NpUCYTCTBUM ABMXKYLLErocs 3apsaa.
lNepexogHoe un3nyyeHue. YepeHKOBCKOe U3Ny4vyeHue, ero crekTpasibHass MOLHOCTb U YrroBoe
pacnpegeneHve. MarHetTusm Bellectsa. [lapamarHeTMam n MarHUTHbLIN pe3oHaHc. deppomar-
HeTu3M. MarHuTHble matepuanbl. dddekT Keppa. MarHntoontudeckune apdektol (Papages,
KoTToHa-MyToHa). 'paHnyHble ycrioBus. [TOBEpXHOCTHbIE BOSTHBbI.

dopma NpoMeXXyTOYHOM aTTecTauum: 3adeT
Koabl chopmupyembix (chopmupoBaHHbIx) komneteHuun: OK-4, MK-1, MK-3, MK-4, MK-6,
MnK-7

B3.5.3.3 PacnpocTpaHeHuMe 3neKTPOMarHUTHbIX BOJH

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:
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Llenb kypca — ccpopmmnpoBath y CTYAEHTOB COBpeMEHHOe npeAacTaBneHne 06 OCHOBHbLIX MOHSA-
TUSIX U 3aKOHOMEPHOCTSIX ANIEKTPOMArHUTHbLIX BOSTHOBLIX MPOLECCOB, a TakKe B BOSIHOBbLIX MPO-
LeccoB B Apyrnx obnacrax unaunku.

MecTo yyebHOM AncunMnnuHbl B cTpykType OOIT:

OucumnnuHa «PacnpocTpaHeHne 3feKTPOMarHUTHbIX BOSH» OTHOCUTCA K AucuuninHam 6aso-
BOM YacTu npodeccmoHarnbHOro LnMka oCHOBHOM obpa3oBaTenbHOM NporpaMmmbl MO Hanpaene-
Huto 011800 — Pagmnoduamka.

[dvcumnnuHa oTHOCUTCA K gucumMnnnHam cneumanmsaumm obpasoBaTesibHOM NporpamMmbl Mo Ha-
npasneHnio 010800 «Pagnodumaukay. Kypc «PacnpoctpaHeHne anekTpoMarHUTHbIX BOMH» ba-
3MpyeTcs Ha creayrwmx aucumnnnuHax obpasoBaTenbHOM nporpammMel 6akanaepa No Hanpas-
neHuto Paguodmamka: mogynu «MatemaTtukar», «MeTtoabl matemaTudeckon usmkm» n «O0-
wasa duanka» 6as3oBOM YacTU UMKNa MaTeMaTUYEeCKMX M eCTeCTBEHHOHAYYHbIX AUCLMUMIVH,
AncumnnuHe «dAnekTpogmHamMmmkay 6a3oBon YacTu Lmkna npodeccrnoHanbHbIX AUCUUMINH.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Paspen 1. Beegenue

dusnyeckne nons 1 BosHbl. NepeHoc BofHaMu aHeprun U nHpopmaumn. Teopus BOSHOBbIX
NPOLEeCCOB U ypaBHEHUS MaTeMaTU4eCcKon PU3NKN (ypaBHEHUS noTeHumana, TennonpoBogHoO-
CTW, BOSHOBOE ypaBHeHMe WU ypaBHeHue KnewnHa-lopgoHa). MoHoxpomaTudecue nons. Kowm-
nnekcHasa popma 3anmcu MoHoOXpomaTuyeckoro nons. YpasHeHnue Nenbmronsua. MNnockue, um-
nuHapuyeckne n cpepmnyeckne MOHoxpomaTudeckue BosHbl. Pa3oBas CKOPOCTb. JHepreTude-
CKMe XapaKTepUCTUKN BOSIH.

Pasgen 2. MeToabl pelieHna 3agayd IMHEHOM TEOPUN BOSTHOBLIX NPOLIECCOB

MpuHUMN cynepno3vumnM ONa AMHENHbIX onepaTopoB. [MocTaHoBKa 3agad NMUHEWHOW Teopuu
BOJSH. 3agaya 06 nsnyyeHum 3agaHHbIX MICTOYHUKOB, PaCnONOXEHHbIX B OrpaHUYeHHon obnactu
npocTpaHcTBa. Ycrosue uanyvyeHns 3oMmepdenbna v NpUHUMN nNpeaensbHOro normoLweHns.
MpumeHeHne npeobpasoBaHus Pypbe ANA pelleHns NUHENHbIX YpaBHEHU MaTeMaTuyecKom
dun3mkn. MHorokpaTtHble npeobpasoBaHna dypbe Kak pasnoxeHne ousndecknx nosien no nro-
CKMM BoJSiHaM. [lucnepcmoHHoe ypaBHeHue. HavanbHasa 3agada. [NoHATue o HopMarsibHbIX BOSI-
Hax B cpepax. [paHnyHas 3agada. PyHkunmn pruHa 4nsi OCHOBHbLIX YpaBHEHUN MaTeMaTUYECKOM
PU3MKKN 1 X CBA3b C NpeobpasoBaHnamu Pypbe. 'pynnoBas CKOPOCTb.

Pasgen 3. CnnowwHble cpeabl

'MnoTes3a cnnowHon cpeabl n usndeckne nonsa B cpepax. Puanyeckme 6eCKOHEYHO marble
00beMbl M MHTepBanbl BpeMeHW. YcpeaHeHne no aHcamonam, no KoopanmHaTaMm U No BpEMEHN.
Oproanyeckaa rmnotesa. PU3NKO-XMMUYECKME CBOWCTBA ra3oB, XWUOKOCTEW, TBepAblX Ten wu
nnasmol.

Pasgen 4. OnekrpomMarHUTHbIE NOJS B CASMOLWHbBIX cpeaax

OneKTpOMarHUTHbIE MOMS U . DNEKTpU4eckne TOKM CBOBOAHBIX N CBA3AHHLIX 3apsfoB - TOKU
NPOBOAMMOCTU, TOKU IMIEKTPUYECKOM Nonsipusauum atoMoB cpedbl U TOKM HaMarHu4MBaHus B
cpene. YpaBHeHna Makcsenna ¢ NOfIHbIM TOKOM B cpefe U CTOPOHHUMMU 3MEKTPUYECKUMUN TO-
Kamu. OnNeKTpoMarHUTHbIEe MOSisi U BOSHbI B cpefe C NOCTOsIHHbIMU U . CKnH-adpdpekT. Kom-
nnekcHaa AManeKkTpuyeckad nNpoHMUAeMOoCTb. ADCOMOTHBIA KOMMMEKCHbLIM MokasaTtens npe-
nomMmneHnsa ogHOpoaHOW cpeabl.

Pasgen 5. OnekrpoMarHUTHbIE BOSTHbI B @aHM30TPOMHbIX cpeagax

AdunanekTpuyeckass MNPOHULAEMOCTb KpucTanmnoB. [1nockue BOMHbI B aHU3OTPOMHOW cpefe.
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. KBasuHeENTpanbHOCTb MNnasMbl.
lMnasma B KOCMMYECKOM MNpoCTpaHcTBe, NnabopatopHasa nnasma. [JlebaeBckoe akpaHMpoBaHue
aneKkTpuyecknx 3apsaoB B nnasme. Paguyc [ebas. OnpegeneHuve nnasmbl. KBasvrngpogmHa-
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MUYeckoe onucaHune nnasmbl. KomnnekcHasa guanektTpuyeckasi MpOHULAeMOCTb XONO4HON, N30-
TponHow nnasmbl. Ancnepcunsa BosH. MNnasmeHHble konebaHus, neHrMmopoBckasa Yyactota. daso-
Bas U rpynnoBasi CKOpPOCTb. 3aTyxaHue u3-3a coygapeHun. NonHoe BHyTpeHHee oTpaXKeHue u
rnybuHa NPpOHMKHOBEHMS ANIEKTPOMArHMTHOro Nosisi B nnasmy. [JuarHocTuka nnasmei.

Pasgen 7. OnekTpoMarHUTHbIE BOSTHbI B XONI04HOM MarHUTOAKTMBHOW nrasme

Pornb MarHUTHbIX nonen B pusnke nnasmel. MarHuTHble Nons 3eMnn 1 KOCMUYEeCKNX OO BEKTOB.
TeH30p 3NeKTPoONpOBOAHOCTU U OUSNEKTPUYECKON MPOHULAEMOCTM MNnasMbl. AHM3OTPONUS
MarHUToakTUBHbIX cpel. OObIKHOBEHHbIE N HEOOLIKHOBEHHbIE HOPMarsibHble BOSHbI B XONO4HOM
MarHUToakTMBHOM nnasme 6e3 coygapeHun. MNokasaTenb npenomreHns aTux BOMH. [NokasaTte-
nn NpenioMneHns 1 nonapusaumst HopmMarsbHbIX BOSH NPU UX pacnpoCcTpaHeHun BAOSIb, Nonepek
N Nof HEKOTOPbLIM YriOM K HanpaBfieHW0 BHELLHEro MarHMTHoro nongd. ekt dapages.
Pasgen 8. OnekTtpoMarHMTHbIE BOSTHbI B HEOAHOPOAHbLIX cpeaax

BonHoBble ypaBHeHUS NS CNOUCTOHEOOHOPOAHbIX cpen. MeToa reoMeTpuyeckon OMTUKA U
BKB-npubnuxeHue. YpaBHeEHUE 3MKOHaNa M nepeHoca 3Heprnn UsnyyeHus. YpasHeHue nyda.
Pedpakums KopoTKnx BosfiH B Tponocdepe n noHocdepe 3emnu. Kputnyeckas yacrtota. Ecte-
CTBEHHbIE BOSTHOBOAbI - 3BYKOBOW KaHan B okeaHe, BOSTHOBOA 3eMns-noHocdepa.

Pasgen 9. BonHbl B XXnOKocTsX, razax u ynpyrmx tenax. AHanormm B saagadyax o pacnpocrpaHe-
HUW BOSH pasfMYHON hn3nYeckon Npmpoapl

[MonHasa 3amMKHyTas cuctemMa ypaBHEHUA MEXaHUKU NS XKUAKOCTEN N ra3oB: ypaBHEHWE Henpe-
pbIBHOCTY, ypaBHeHNe HaBbe-CTokca gnst 6anaHca uMnynbCcoB, 3aKOH COXPaHEHUS aHeprun B
anddepeHumnansHOn N nHTerpansHon copme. lNpobrnema 3amblKaHUS CUCTEMbI YpPaBHEHUMN.
JInHeapusaumsi ypaBHEHUA MEXaHUKM XUOKOCTEN WM ra3oB AM9 ManbiX BO3MYLLUEHWA napameT-
poB cpefbl. YpaBHEHUA NIMHENHOW aKyCTUKU U rMapoAvHaAMUKK. M3nydyeHne 3Byka OCUMNNn-
PYHOLWNM MOPLUHEM WU paguanbHO nynbcupytowen ynpyrom cgpepon. MHTEHCUBHOCTbL U MOLL-
HOCTb M3ny4yeHnda. AKyCTUYECKU MMnegaHc nsnyyatensd, npucoegMHeHHasa macca 1 ynpyrocTb,
conpoTuBfieHne M3nyyeHus. ornolwieHne 3BYKOBbIX BOSIH B BSA3KOW TennONpOBOAHOW cpeae.
CkopocTb 3Byka. O6bemMHast u casuroBas ynpyroctb TBepabiX Tefl. Matematmnyeckoe onucaHume
aedopmMauum Tena. 3akoH ['yka u ypaBHEHUSI MEXaHUKU M3OTPONHLIX ynpyrnx Ten. [ea Tuna
HOpMarnbHbIX BOMH B yNpyromM Tene. Bsaanmogencrame 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 paguodpusmka

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenb kypca:

. O3HaKOMJIEHME C OCHOBHbIMU CTaTUCTUYECKMMN MeTOoA4aMu NpUMEHsSieMbIMU B pagnodu-
3MYECKNX TEOPETUYECKMNX U SKCNEPUMEHTASbHbBIX NCCIeA0BaHNSAX;

. 3HAaKOMCTBO C MOCTaHOBKOW U peLleHneM 3agad onTumManbHon obpaboTkm curHanos.
N3yyeHune Kypca npeanonaraer:

. YyCBOEHME 3f1IEMEHTOB TEOPUUN CITyHanHbIX MPOLIECCOB, 3HAKOMCTBO C OCHOBHbLIMW TUMaMu
N CBOMCTBaMM CIly4anHbIX NPOLLECCOB, UCMNOSb3yeMbIX B paguousnke;

. nosly4eHne HaBbIKOB PeLUEeHUsT OCHOBHbIX 3a4ay CneKTpasibHO-KOPPEenAUuMoHHOro aHanm-
3a criyvanHbIX NPOLLEeCCoB 1 UX Npeobpa3oBaHui pasfiMyHbIMKU CUCTEMaMU;

. YyCBOEHME OCHOB TEOPUWN OMTMMArIbHOro OBHaPYXEHNA CUTHAMOB U peLleHne BaXKHENLLNX
npakTU4eCKnX 3agad cornacoBaHHon ounbTpaunu,

. 3HaKOMCTBO C NPUPOLOM LWYMOB U doryKTyaumnen B paguoTeXHUYECKUX CUCTEMAX.
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MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

OucunnnuHa «CtatucTudeckas pagumodumsmka» OTHOCUTCS K aucuunnmHam 6as3oBor 4acTu
npodeccnoHanbLHOro Lukra ocHoBHOW obpasoBaTtesibHOM nporpammbl no HanpaeneHuto 011800
— Pagnodumsuka.

OucumnnuHa «CtaTuctnyeckasa pagnoduanka» 6asmpyeTtca Ha crnegyowmx aucuunnmHax ob-
pasoBaTenbHOM nporpaMmmbl 6akanaepa no HanpaesneHuo Pagnoduaunka: mogynm «Matematu-
ka» n «Obwasa punsnkay.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

|. BNEMEHTbI TEOPUW CITYYANHBLIX NMPOLIECCOB.

1.1. OnpepeneHne n BepOATHOCTHOE ONuCaHne CriydYanHoro npowecca.

lMoHaTue crtatucTudeckoro aHcambns. BeposTHOCTHOE onucaHue criydarHoro npowecca c rno-
MOLLbKO MHOFOMEpPHbIX NSIOTHOCTEN BeposTHOocTeN. OCHOBHbIE CBOWMCTBA MHOrOMEpPHbIX MMOT-
HOCTEN BEPOSATHOCTEN. YCIOBHbIE NSIOTHOCTM BEPOSATHOCTEN, NX CBONCTBA U CBA3b C MOroMep-
HbIMW 6€3YyCNOBHBLIMU MAIOTHOCTSIMN BEPOATHOCTEMN.

1.2. Knaccudumkaumns cnyyamHbiX NPOLLECCOB MO UX BEPOATHOCTHOMY MOCNEeAENCTBUIO.
CoBepLUeHHO criydarHble NpoLuecchbl, MapKOBCKME Npouecchl U ux onucaHue. YpasHeHne Cmo-
NYyXOBCKOro Ans YCIIOBHOW MAOTHOCTU BEPOSITHOCTM MapKOBCKOro npouecca. KsasngetepMuHu-
pPOBaHHbIE CryYanHble NPOoLEeCChl.

1.3. MHOromepHble xapakTepucTuieckne, MOMEHTHbIE N KYMYMSHTHblE OYHKUMN CiyYyanHoro
npouecca.

Xapakrtepuctmnyeckass yHKUMA, onpegeneHne u ceonctea. MoOMeHTHbIE U KyMynsiHTHbIE dOyHK-
UMK, Ux B3anMocBsa3b. KoppernsumoHHasa n KoBapuaumMoHHas yHKUMK CriydanHOro npotecca.
KoadhpmumneHT koppensumnu.

1.4. NayccoBckue criyvanHble NpoLeccsl.

MHoromepHasa xapaktepucTudeckas yHKUMS M MAOTHOCTb BEPOSITHOCTEW rayCCOBCKOrO Mpo-
uecca. MHdopmauma Heobxoaumasa Ang nosIHOro onMcaHms rayCCoBCKOro CriydarHoro npouec-
ca. KoBapnauunoHHast matpuua oTcyeToB criydanHoro npouecca. OCHOBHble CBOWNCTBA rayccoB-
CKMX CryYanHbIX NPOLIECCOB.

1.5. CtayunoHapHble 1 aprogmnyeckmne criydamHble Npouecchl.

[MoHATME CTauMOHAPHOCTU B Y3KOM U LUMPOKOM CMbICrie. YcpegHeHne no ctaTtucTUYeCcKoMy aH-
cambsito 1 No BpeMeHU. DProauyHoCTb CryvarHblX npoueccoB. Heobxoanmele 1 AoCTaTOYHbIE
YCMOBUSA 3ProgMYHOCTM NO OTHOLLEHUIO K CpegHEMY 3HAYEHUIO, KOPPENALMOHHON PYHKUMK, Of-
HOMEPHOWN MNSIOTHOCTN BEPOATHOCTU. OKCNEepUMEHTasNIbHOE U3MEPEHNE OCHOBHbLIX CTaTUCTUYe-
CKMX XapaKTepPUCTUK IPrognyeckmx criydamHbIX NpoLeccos.

1.6. COBOKYMHOCTM CriydanHbIX NpOLEeCCOoB.

O6bLee onvcaHne COBOKYMHOCTM ABYX CrlydanHbIX npoueccoB. CTaTucTMyeckas He3aBUCMMOCTb
cnyyaunHbIX npoueccoB. B3anMHble KOppensaunmoHHble U KOBapuaumoHHble doyHKumn. Ctauyuo-
HapPHOCTb, 3ProANYHOCTb, rayCCOBOCTb COBOKYMHOCTW ABYX CiyYanHbIX MPOLIECCOB.

Il. CMEKTPAJTIbHO - KOPPENALMOHHbIA AHANNS CNYYAVHBLIX MPOLIECCOB.

2.1 KoppensiumoHHble PyHKUUMN.

CsonctBa KOppensauMOHHbIX YHKUNA HECTAUMOHAPHbLIX N CTaLMOHAaPHbIX CryYanHbIX npolec-
coB. CpefHee 3Ha4YeHne U KOppensauMoHHaa (PyHKLUMS NPOU3BOOHOM N MHTErpansHoro npeob-
pas3oBaHus OT Cly4anHOoro npowecca.

2.2. CnekTpanbHas MNOTHOCTb MOLHOCTU. COOTHOLIEHNE MeXdy CrneKTpasibHOM MIOTHOCTLIO
MOLLHOCTU U KOPPENAUMOHHOM (DYHKUMEN ANA CTauMOHapHbIX CriydanHblX 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. Y3KONoroCHble CrydYalHble npouecchbl. AMnnuMTyga u gasa
cnyyanHoro npouecca. lNpeacraBneHne y3KOMOSIOCHOMO CyYarHOro npouecca C MOMOLLbIO



65

KBagpaTypHbIX KOMMOHEHT. NpeobpasoBaHne curHanos [1-oi rpynnbl JIMHENHBIMU CUCTEMAMMW.
MpubnuxeHune “6enoro” Wwyma.

2.3. CoBMecCTHble (B3auMHbI€) crieKkTparbHble NIIOTHOCTb MOLLHOCTUM CllyYarHbIX MPOLLECCOB.
B3auMHble doyHKLUKM KOppensumm nepBoro 1 BToporo poga. BaanmMHble cnekTpbl, CUHpasHasa u
KBagpaTypHas COCTaBfsloWMe B3aWMHbIX CNekTpoB. B3ammHas cnekTtpanbHasi MAOTHOCTb
MOLLHOCTM BXOa U BbiXxO4a SIMHEMHOW CUCTEMbI, BbIXOAHbBIX CUrHANOB ABYX NIMHENHbIX CUCTEM.
OcCHOBHbIE HepaBeHCTBA AN B3aMMHbIX CNEKTPOB. PYHKLMS KorepeHTHOCTU. [NpuMmeHeHne B3a-
UMHbIX KOPPENSLUMOHHBIX (PYHKUMIA N CNEKTPOB 4SS onpeAerieHna UCTOYHMKOB LyMa U KaHanos
ero pacnpocTpaHeHus.

2.4. KoppensumoHHasa yHKUMS CreKTpasibHbIX KOMMNOHEHT Crly4anHbIX NpoLEeCcCcoB.
OnpepeneHne n OCHOBHblE CBOMCTBA KOPPENALMOHHOM (PYHKLUUKW CrekTpanbHbIX KOMMOHEHT
CTaunoHapHOro cnyyanHoro npouecca. B3anmHas koppensaumoHHaa gyHKUMA CreKTparnbHbIX
KOMMOHEHT.

2.5. CneKTpanbHO-KOPPENALUMOHHBIN aHann3 HeflMHENHbIX NpeobpasoBaHHbIX CrlyYanHbIX Npo-
LeCccoB.

CnekTparnbHO-KOPPENALMOHHBIA  aHanu3 HeNMHENHbIX ©Oe3blHEPLUMOHHBLIX npeobpasoBaHuit
(HBIT) cny4vanHbIx raycCOBCKMX NpoLeccoB. BeipaxeHne KoppensaumoHHON YHKLNN BbIXOLHOMO
npouecca B Buae psga no KoBapmaunoHHOM (pyHKLMM BXOAHOro npouecca. BaammHas koppe-
NAUMOHHAs 1 KoBapuaumoHHasa yHkumm Bxoga u Bbixoga HBIN. MeTtoa nponsBoaHbIX, opmy-
na [lNpanca. MeTog KYMYNSAHTHbIX ypaBHEHUW. AHaNM3 NPOXOXOEHUs CryYanHbIX MpoLeccoB
Yyepes LenoYvkn MHEPLMNOHHBIX N Be3bIHEPLIMOHHBLIX 3NIEMEHTOB. brok-cxema aHanmsatopa crek-
Tpa, TOYHOCTb N3MEPEHNS CNEKTParbHOW NAOTHOCTU MOLLHOCTMW.

l1l. UMMYNBbCHBLIE CNYYAWHBIE MPOLIECCHI. LUYMbI U ®NTYKTYALUUN B PAOVNOTEXHU-
YECKMX CUCTEMAX.

3.1. iMnynbCcHble cnyvanHble Npouecchl.

[MyacCOHOBCKMI MMMYIbCHBIA CIyYarHbIi npouecc. XapakrtepucTnieckasa (OyHKLUS NyacCOHOB-
ckoro npouecca. KymynsHTHble oyHKUMM MyacCOHOBCKOro npouecca. KoBapuaumoHHasa v crek-
TpanbHag MNOTHOCTb MolwHocTn. Popmyna Kamnbenna. Npeobpas3oBaHna MyacCOHOBCKOMO
npouecca fIMHENHbIMU CUCTEMaMM.

3.2. EcTecTBEHHbIE LWIYMbl B paANOTEXHUYECKMX CUCTEMAX.

[poboson wym. CnekTparnbHas nNAOTHOCTb MOLWHOCTM ApoboBoro Toka guoaa. ®opmyna LoT-
Kn, npegena ee npumeHMMmocTtu. Tennoson wyM. KuHetnyeckne dopmyrnbl Ans KoppensaunoH-
HoW doyHKUMK Tennosoro wyma. Popmyna Hanksucta, npegensl ee NpMMEHNMOCTH.

IV. SNEMEHTbI TEOPUM ONTUMANIbHOWM OBPABOTKM CUTHAJIOB.

4.1. Knaccudukauma 3agay ontumarnbHom obpaboTkm curHanos.

CraTtuctnyeckas mogernb kaHana csasn. OntumanbHoe oBHapyXeHue, pasnuyeHue, nsmepe-
HWe napameTpoB, PUnbTpPaLms CUrHanoB..

4.2. OnTumansHoe obHapy>XeHue CUrHanoB Npu ANCKPETHbIX HabnaeHUsX.
[iByxanbTepHaTMBHas noctaHoBka 3agaudn. Kputepuin ngeansHoro Habnwgatend. OTHOWweHne
npasgonogobus. CTpykTypHas cxema onTumarnbHoro obHapyxutend. [pyrue kputepum ontu-
ManbHocTn. OBOHapyxeHne OeTepMUHMPOBAHHOINO MOSIE3HOr0 cuUrHana Ha dgoHe rayCcCOBCKUX
nomex.

4.3. OnTumansHoe obHapy>xeHue CUrHanoB Npu HenpepbIBHbIX HABOAEHUSX.

dyHKUMOHaN oTHOWeHUs npaBgonofobusa. Cnydyam obHapyXeHus OeTepMUHUPOBAHHOMO CUr-
Hana Ha ¢oHe 6Genoro rayccoBckoro wyma. KoppensuuoHHbii npuemMHuk. CornacoBaHHbIN
GpuneTp. OTHOLWEHME curHan/wym Ha BbIXOAE COrfiacoBaHHOro unbtpa. AHanms addekTme-
HOCTM ONTUMAanbHOro OBHapPYyXUTens.

CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMeH

Koabl ¢hopmupyembix (cchopmmpoBaHHbix) komneteHuun: OK-4, MK-1, MK-2, MK-3, MK-4,
MK-6, NMK-7
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b3.6.4.1 PapgnoanekTpoHukKa

Llenu n 3agayum yye6HoM AUCLUUNINUHDbI:

CopepxaHue OUCUMNIMHBLI HanpaefieHO Ha obyyeHue CTyAeHTOB MeTodaM npeacTaBreHus
CUrHasnoB, MeTogamMm MaTemMaTU4eCcKoro onncaHus paguoTeXHUYECKUX Lenemn n oCHoBamM Teopun
npeobpas3oBaHns CUTHanoB B paguoTEXHUYECKNX ycTponcTBax. Kak cneacrteve — NogrotoBUTb
CTYLEHTOB K NMPakTU4YECKOMY NPUMEHEHUIO NOSTYYEHHbIX 3HAHUM NMPU UCcnegoBaHMM pagnoTex-
HUYECKMX YCTPONCTB U U3MEPUTENBbHBLIX CUCTEM, a TaKKe MPU UCMONb30BaHUN pagnoTeEXHUYe-
CKMX METOJ0B MCCreaoBaHUM B 3KCNepUMeHTanbHOM paanodusnke n B MHPOPMaLMOHHbIX CUC-
Temax.

MecTo y4yebHOM AncunMnnuHbl B cTpykType OOIT:

OucumnnuHa «PagnoanekTpoHuka» OTHOCUTCA K AucuuninHam 6as3oBon 4YacTu npodpeccuo-
HanbHOroO LIMKIa OCHOBHOW obpasoBaTtenbHOW nporpaMmmbl No HanpasneHuto 011800 — Paguo-
dunamka.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

BeepneHue.

Llenn n 3agaun kypca. iamepuTtenbHbI KaHan B 3KCnepuMeHTanbHon paguodusnke. Pagmo-
TEXHMYECKUN KaHan B MHAPOPMALMOHHLIX cuctemax. [Npumepbl 06paboTkn curHanoe B pagmo-
acTpPOHOMUK, aKyCTuKe, TeriemeTpun. [pumepbl CMHTE3a CUrHanoB B paguonokauuu, paguo-
CBA3K, cucTtemMax 3alnTbl MHopmaumm.

|. BBeageHue B Teopuo pagnoTEXHUYECKNX CUrHanoB

1. Knaccudumkaums pagmoTexHn4ecknx CUrHanos.

2. CnekTpanbHoe npeacTtaBneHne curHanoB. OpToroHanbHble curHanbl. Nepuoguyeckne cur-
Hanbl N pagbl Pypbe. O606WeEHHLIN psg Pypbe. TpuroHomeTpudeckas dopma psgos dypoe.
KomnnekcHas cdopma psgoB Pypbe. CnekTpanbHoe npeactaBreHne Henepuognvyecknx CurHa-
noB. OcHoBHble cBoncTBa nNpeobpasoBaHus Pypbe. CnekTparnbHas MAOTHOCTb HEMHTerpupye-
MbIX curHanoB. COOTHOLIEHNE MexXay ANMTENbHOCTLIO CUTHaNa 1 LWWPUHOW ero cnekTpa.

3. Ouckpetnsauma u kBaHToBaHMe curHana. OpToroHarnbHble CUrHanbl C OrpaHUYEHHbLIM CreK-
TpoM. Teopema KoTenbHUKOBa ANs CUrHana ¢ orpaHuYeHHbIM crnektpoM. Teopema KoTenbHu-
KoBa AN curHana KoHeyHou gnutenbHocTu. basa curHana. O6bem curHana. CnekTp auckpe-
TU3NPOBAHHOIO cuUrHana.

4. MogynupoBaHHble curHanbl. CurHansl ¢ amnnuMtygHon moaynsumen. Cnektp AM curHana.
CurHanel ¢ yrnoson mogynsauuen. Bugbl yrnoson mogynaumm. CurHasnbsl ¢ 04HOTOHaNbHOW yr-
noson moaynsumen. CnektpansHoe pasnoxeHve UM n ®M npu manbIx nHOEKCaAX MOAYNALUMN.
CnekTp curHana c yrrnoBson mogynsaumen npy Npon3BoSibHOM 3Ha4YE€HUM MHOEKCa MOLYNALMMN.

[I. OcHOBbI TEOPUN pagUOTEXHUYECKUX LIENEN

5. MeTogbl MaTEMaTUYECKOrO ONUCAHUSA NMIMHENHbIX CTaUMOHapHbIX Lenen. Knaccudpukaums nu-
HEeWHbIX Lenen. ONeMeHTbl ANeKTPUYecknx uenemn (OBYXNONKCHUK, YeTbIPEXNOMOCHMK, UCTOY-
HUKK). | 1 Il 3akoHbl Knpxroga. MeToa KOHTYpPHbIX TOKOB. BpemeHHon MeToa aHanusa vyeTbipex-
NOSIIOCHUKOB. MMNyrnbcHaa M nepexogHas XapakKTepUCTUKM YeTbIpeXMOSIOCHUKOB. WHTerpan
Hioamens. CnekTparnbHbI MeTO[ aHanu3a 4YeTbiPeXnONCHUKOB. YacTOTHbIN KoadhpUUMeHT
nepegayun. lNpeacraBneHne cUrHanoB Ha MOCKOCTUM KOMMSIEKCHOW YacToThl. [1peobpasoBaHns
JNTannaca. lNMepegaTtodHasn dyHkums K(P) uenn.

6. JlvuHenHaa dunbTpauusa. Ycnosue U3MYECKON peanu3yemMoCTU YeTbIPeXmnoSItoCHUKOB.
dunbTpaumns HWKHUX W BEPXHUX YacToT. YacToTHble M asoBble Xxapaktepuctukm RC-
PUNBTPOB HMKHUX U BEPXHUX YacToT. [Nonocosas cdounbTpauus. NocnegosatensHbl kKoneba-
TenbHbIA KOHTYp. BekTopHasa guarpamma. QHepreTnyeckne cooTHoLWeHUs. HacToTHas 1 gaso-
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Bas xapaktepucTtuku. NMNapannenbHbli konebaTenbHbI KOHTYp. BekTopHasa guarpamma. OHep-
reTudeckme CooTHoWeHus. YacToTHaa u ¢asoBas xapaktepuctuku. CpaBHUTENbHbIE XapakTe-
PUCTUKN NOCHeAoBaTeNbHOIO U NapannenbHOro KOHTYpoB. YCroBus Be3biCKaXKeHHOW nepeaayn
cuUrHana yepes arneKkTpUYEecKyHo Lenb.

7. JluHenHble HecTaumMoHapHble Lenwn. JINHeNHble NnapamMmeTpuyeckne ABYXMNOMOCHUKN. Bpemen-
Hble XapaKTepUCTUKM NapameTpPUYeckmux YeTbipeXnontOCHNKOB.

8. BBegeHne B TeOpUO HENUHEMHbIX Lenen. HekoTopble XapakTepPUCTUKN HENMHEWHbIX ane-
MEHTOB. ANNpoKCUMaLMsl XapakTEPUCTUK HENMHENHbIX anemMeHToB. HenuHenHoe npeobpaso-
BaHWe dopMbl curHana. HenuvHenHoe npeobpasoBaHue cnekTpa curHana. beanHepuuoHHoe
HenvHenHoe npeobpas3oBaHne CyMMbl rapMoOHMYeckux kornebaHnn. KomonHauMoHHbIe YacToThl.
OddekT nHTepmoaynsumm. CoBMeCTHOE BO3OENCTBME HA HENMHEWHOM 3fieMeHTe CUrHanos
fonbLon 1 Mmanon amnnuTyg.

[ll. MpeobpasoBaHMe cUrHanoB pagnoTeEXHUYECKUMU LensiMn

9. YcuneHune curHanos. Obwme ceegeHnsa o6 ycunutensax. MNMpuHUunel noctpoeHus. MNapamet-
pbl yeunutens. Anepuogndeckun ycunurtens. bunonsapHeln 1 noneson TpaH3ucTopbl. CTatuye-
CKME XapaKTEePUCTUKN TPaH3UCTOPOB. OKBMBASIEHTHbIE CXEMbl anepuoamyeckoro ycunute-
na.A4X n ®YX anepuogndeckoro ycunutens. YactoTHble UCKaXXeHUA B anepuogndeckomM ycu-
nutene. lMHaMmmnyeckne xapakTepucTukn ycunutens. HennHenHble UCKaXXeHus B anepuoanye-
CKOM ycunurene.

YacToTHO-u3bupartenbHble yeunutenu. JKkBUBaneHTHasi cxema 4YacToTHO-n3bupaTtenbHOoro ycu-
nutens. A4X n ®XY pesoHaHcHoro yeunutens. JlInHenHble nckaxenns AM konebaHusa B peso-
HaHCHOM ycunuTtene. HennHenHble UCKaXXeHNs1 B pe30HAHCHOM ycunuTene.

O6paTHble cBa3n B yeunutensax. MNepegatoyHas yHKUUSA NMHENHOM CUCTEMbI C OBpaTHOM CBS-
3bt0. MeTog Hankeucta. Kputepun HankBucta yCTOMYMBOCTUM CUCTEMbI C OOpaTHOW CBSA3bIO.
Cnocobbl BkNtoYeHUs obpaTHom CBsA3M B ycunutensix. BnnaHne obpaTHOW CBS3M Ha CBOWCTBA
ycunuTensi.

10. NeHepauna rapmoHudeckux konedaHmn. O6obuieHHas cxema aBToreHepaTopa. banaHc am-
nnuTtyg v 6anadc gas.CamoBo3byxaeHne aBToreHepaTtopa C MHAYKTUBHOW OBpaTHOM CBA3bHO
(nMHenHoe npubnmxkeHne). CTauMoHapPHLIN peXxnm aBToreHepaTopa (KBasunnHenHoe npudnm-
XeHue). YCTONYMBOCTb CTaUMOHApPHbIX peXxuMoB. Msarkoe u xectkoe camoBo3byxaeHue aBTo-
reHepartopa.

11. MpuHUMNBI NONYYEHNA MOOYNUPOBaHHbIX KoniebaHun. AMnnutygHaa mogynauus. Tpebosa-
HUSA K LensiM, OCyLWeCTBAAWNUM aMnMTygHyo moaynauuto. MNonyyeHre aMmnamntygHoOM Moay-
NaUUK ¢ NPUMEHEHMEM HENMHENHbIX KackadoB. Moaynsuma B napameTpuyeckmx uendax. Yac-
TOTHaa moaynsauus. MapameTtpuyeckoe ynpasneHuMe 4acToToM reHepatopa. PeakTuBHbIM Kac-
Kag Ha TpaH3ucTope.

12. [eTekTupoBaHue curHanoB. AMMAUTYOHOe OeTeKkTupoBaHue. [leTeKTMpoBaHWEe HenvHen-
HbIMK LensaMn. TOK aeTekTnpoBaHus. [leTekTopHas xapakrepucTtuka. [JeTektuposaHue crabdbix
N CUMbHbIX CUrHanNoB. HenvHenHble nckaxxeHus npun getektuposaHmum AM curHana. YacTtoTHble
UCKaXXeHNa Npu aMmnianTyaHOM AeTeKTUpoBaHUU. AMNNUTYOHOE AeTeKTUpoBaHWEe napameTpu-
yeckumn uenamu. PasoBoe feTekTupoBaHue. Pa3oBoe [eTeKTMpOBaHME napamMeTpudecKomn
cuctemon. ®asoBoe AeTEKTUPOBAHNE HENMMHENHBIMU KackagamMu. YacToTHOe aeTekTupoBaHue.
13. MNpeobpasoBaHue 4vacTtoTbl. [lpeobpasoBaHne cnektpa B HENMUHEMHOM LUECTUMOMOCHMKE.
Mpsmoe npeobpasoBaHne (NMUHeNHoe nNpudnmkeHne no curHany). JJonosHuTenbHble KaHanbl U
NHTEpPdEPEHLINMOHHbIE UCKaXXeHNA Npu npeobpasoBaHun YacToThbl. [MpeobpasoBaHme 4acToOThbl
(HENMHENHbIN PeXxXuM Mo curHany).

IV. AHanoroBas nHTerpasnibHas CxeMOTEXHUKa

14. Ycunutenu noctosiHHoro Toka (YIT). OcobeHHocTn cxeMHbIx pewenunn YIT. Opend YIT.
Cnocobbl nosbiweHna ctabunbHoctn napameTtpoB YIT. OuddepeHunanbHbIin YCUnNnTenbHbIN
kackag. KoadhdpuumeHT nepegaym cnHdasHom n auddepeHumnanbHON KOMNOHEHT curHana. H-
BEPTUPYIOLNA N HeuHBepTupylowmn Bxoabl. [Opend auddepeHuymanbHoro kackaga. WHTe-



68

rpanbHble onepaunoHHble yeunutenu (OY) n pyHKuMoHanbHbIe y3nbl Ha UX ocHoBe. besnHep-
LUMOHHbIE NMHENHbIE uenu Ha 6ase OY (noBTopuTenb HanpsiKeHWs, cymmaTtop, MacluTabHbIn
yeunutens). OY B MHEPUMOHHBLIX JIMHEWHBbIX Lensx (MHTerpatop, auvdepepeHumatop, asos-
pawarens. PunbTpytoLwwme Lenm).

V5. OnemMeHTbl UMNYNbCHOM U LMGOPOBON TEXHUKM

15. ONEKTPOHHbIN KMNOY N ero OCHOBHblE cBOMCTBA. CTaTUYECKNA pexmm BUNOMSpPHOro Knya.
[MepexoaHble npouecchl B GUNONSPHOM Krove: MeTo[, 3apsaaa, 3afepKka BKITHOYEHUs, BKNOYe-
HUe n BbIKMtoYeHue knoya. MO - TpaH3ncTopHble Ktoun. CTaTUYECKUI PeXUM KIkoya ¢ peau-
CTOPHOWN Harpy3kon. [NepexoaHble NpoLecchl B 3TOM KitoYe Npu ero BKIAYEHUN U BbIKIIOYEHUN.
Kntou ¢ guHamuyeckomn Harpy3kon. KomnneMeHTapHbIN Koy,

16. AnnapaTtHasi (CXeMOTexHMYeckasl) peanusauusi normdeckux onepauui. basoBble Cxembl
TPaH3UCTOPHOWM NOrnkn. Peanusauus ¢ NOMOLLbI TPaH3UCTOPOB NIOrMYecknx onepaunin. unoa-
HO-TpaH3uctopHaga noruka (OTJ1). TpaHancTtopHo-TpaH3ncTopHasa noruka (TTJ1). basosbin ane-
MeHT TTJ1. Jlornyeckne anemeHTbl C OTKPbITbIM KOSekTopoM. beicTpogencTsytowme TTJ1 cxe-
Mbl Ha TpaHaucTopax WoTttku (TTJIW - noruka).

17. buctabunbHble a4erku, Tpurrepbl. [QU3BIOHKTUBHAS M KOHBIOHKTUMBHAA OucTabunbHble
ayenkn (bA). ACUHXpoHHbIM RS -Tpurrep. Tpurrepbl, CUHXpPOHU3upyemble yposHeM ( RS- n D -
Tpurrepbl). YHuBepcanbHbin JK-Tpurrep. CyeTHbIn T-Tpurrep.

18. Jlornyeckune ocHoBbI cpeaHuX N Bonblmx nHTerpanbHbix cxem (CUC n BAC). CymmaTops! 1
apudmMmeTudeckme yctponcTtea. locnegoBaTtenbHbld U NapannenbHblii MHOropaspsagHble Cym-
mMaTtopbl. Peructpbl. Pernctpbl namatn, casuroBble pernctpbl. CHeTumkn. ACUHXPOHHLIN (No-
cnegoBaTtenbHbIN) U CUHXPOHHBLIN (NapannesnbHbii) cHeTYNkn. CyMMUPYIOLLMIA N BblYUTAIOLW I
CYETYUKMN.

3aknoumTenbHas nekumns

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

CDopma npOMe)KYTO‘-IHOﬁ aTTecTauumn: 3K3amMeH

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

b3.6.4.2 Pusnyeckana anNeKTpoHMKa

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenb kypca - cpopmmupoBath y CTyOEHTOB COBPEMEHHOE npeacTaBneHne 06 OCHOBHbIX METO-
Aax hopMMpoBaHUS akTUBHOW cpedbl B BUAE 3MEKTPOHHOrO Mydka Ans MOLWHbIX MCTOYHUKOB
KOrepeHTHOro 3feKTPOMarHMTHOroO N3ny4yeHns, BKNoYasa Teopmlo SMUCCUM INEKTPOHOB U3 TBEp-
poro tena. lNlomMmmMmo 3TOro, B Kypce paccmaTpuBalroTCs TakKe COBPeMeHHble METOAbl AIEKTPOH-
HOWM ONTUMKM CNabOTOYHbIX CUCTEM, BKIHOYAs pasnnyHble BUAbI ANEKTPOHHbBIX MUKPOCKOMOB.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnuHa «®Pusmyeckasi aNeKTpoHMKa» OTHOCUTCA K ©a3oBoM YacTu NpodeCCMOHanbHOro
LMKra OCHOBHOW obpasoBaTtenbHON nporpaMmmbl No HanpasreHuto 011800 «Pagnoduaunkay.
OucumnnnuHa «dunsndeckasa anekTpoHnka» 6asmpyeTcsa Ha credylowmx gucuunnmHax obpaso-
BaTenbHOM nNporpamMmbl 6akanaespa no HanpasneHuto Pagnodusumka: mogyna «Matematuye-
CKMA N eCTeCTBEHHOHay4HbIn UuKkn»: «MaTematuka», «MeTtogbl MatemMaTuyeckon usnkm» m
«Obwasga usnka» 6a30BOM YaCTK LUKIIA MaTEMATUYECKUX N €CTECTBEHHOHAYYHbIX OUCLIUMNIINH.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI
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Paspen 1. Beegenue

MpeomeT 1 3agaum kypca. OCHOBHbIE 3Tanbl PasBUTUA ANEKTPOHUKK. OBnacTn nMMeHeHus no-
NYNPOBOAHUKOBLIX U BaKyYMHbIX 3f1EKTPOHHbIX NpnbopoB. TunuyHast Grnok-cexema MOLLHOro
BaKyyMHOro anekTpoHHoro npubopa CBY. Pasgenbl kypca.

Pasgen 2. [1BMXeHne aneKTPOHOB B 3M1EKTPUYECKOM M MAarHUTHOM CTaTUYECKMX NONAX

2.1. YpaBHEHNA OBUXEHNSA B 9NeKTpoMarHMTHom none. Criydam ogHOPOOHbIX 3M1EKTPUYECKOro n
MarHuTHOro nosnien. IHterpan sHepruu..

2.2. [1snkeHne B crnaboHeogHOPOAHbIX NoNnsax (apendoBas Teopus). [onepeyHbin agnabaTtu-
Yyeckun nHeapuaHT. [pendosble ypaBHeHUN. YpaBHeHUs JlarpaHxa. Teopema bywa.

2.3. Kputnyecknin pexxum marHetpoHa. MHBapuaHT lNyaHkape. AanabaTtmnyeckas Teopust marHe-
TPOHHO-MHXXEKTOPHOWN NYLLKN MPOTPOHA.

2.4. BapnaunoHHble MPUHUUNLI AUMHAMUKN 3apsKeHHbIX YacTuy,. ONEeKTPOHHO-ONTUYECKUM KO-
3 PMLUMEHT NPenoMneHuns.

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

3.1. OuddepeHumanbHble ypaBHEHUSI TPAEKTOPUA 3apshKeHHbIX YacTul, B akcuarbHO-
CUMMETPUYHBIX MNOMAX. YpaBHEHUS napakcuanbHbIX Tpaektopuin. M3obpaxatowme ceoKncTBa
napakcuanbHbIX Ny4KoB (CTUrMaTUYHOCTb U Nogobue nsodbpaxeHun). Knaccngukauymsa anektpo-
ctatnyecknx nnH3. OcobeHHOCTU ANEKTPOCTaTUYECKUX JIMH3 C OrpaHMyYeHHon obnacTbio Nons.
MMmepcuoHHble nnH3bI. MocTpoeHne n3obpaxeHns B TOHKOM WM TONCTOM NUH3aXx. JIMH3bI-
anadparmbl. IMMepCUOHHbBIN 00 BbEKTUB.

3.2. Knaccudukauna MarHUTHbIX NIMH3. ONEeKTPOHHO-ONTUYECKME CBOMCTBA KOPOTKOM (cnabon)
N OSIMHHOW MarHUTHbIX NMH3. CunbHble MarHUTHble NUH3bl. Abeppaumm 3NEeKTPOHHbLIX JUHS.
OneKkTpoHHble 3epkana. KsagpynosbHble fnH3bl. OTKOHSAOWME CUCTEMDI.

Pasgen 4. OneKTpoHHO-ONTUYECKME CUCTEMBI

4.1. MpOXeKTopbl 3MEKTPOHHO-MYYEBbLIX TPYOOK. ONEKTPOHHO-ITy4YeBblIe TEXHOMNOrMYeckme ycra-
HOBKW. ONEKTPOHHbIE MMUKPOCKOMbI (3MUCCUOHHBLIN, MPOCBEYMBAIOLLNIA, OTpaXkaTesibHbIN, pac-
TPOBbINA, aBTO3NEKTPOHHLIN N aBTOMOHHbBIN, NPOEKLMOHHbIE MUKPOCKONbI). Paspeluatowas cmna
3MIEKTPOHHbIX MUKPOCKOMOB MpOCBeYMBatoLLEero Tmna.

4.2. Cncrtembl (POKYCUPOBKM MPOTSHKEHHBIX WHTEHCUBHbBIX 3MEKTPOHHbIX My4YKOB (MarHuUTHas,
nepuoanyeckas, anekTpoctatuyeckas, ueHTpobexHas). CucteMbl pekynepaunm aHeprum anek-
TPOHOB B MOLLHbIX 3SIEKTPOHHbIX Npnbopax.

Pasgen 5. VIHTEHCMBHbIE 3NIEKTPOHHbLIE MYYKU

5.1. Cncrema camocornacoBaHHbIX YpaBHEHUN Ny4yKa B CTaTUYECKMX Nonsx. Pexumbl Temnepa-
TYPHOrO OrpaHUYEHNs AIMUCCUN U OFPaHUYEHNSA TOKA NPOCTPAHCTBEHHbIM 3aps0M B 3M1EKTPOH-
HbIX gnogax. Teopusa ngeannanpoBaHHOro NIIOCKOro Auoaa (3akoH “Tpex BTopbIX”).

5.2. MNpepenbHbIN TOK TPAHCNOPTUPOBKU 3MEKTPOHHOIO Ny4yka B NpocTpaHcTBe gpenda. Pop-
MUpPOBaHME NIEHTOYHbIX ANIEKTPOHHbIX MNy4KOB. [yLwku MNupca.

Pasgen 6. Obuwme BONpPOCbl 3MUCCMOHHOM 3NEKTPOHUKN

Knaccuduvkaumsa anekTpoHHOM aMuccun. PenakcaumoHHble adodekTbl Npu ABMKEHUM BO3BYX-
AEHHbIX 3NIEKTPOHOB K MOBEPXHOCTU TBEPAOro Tena. PaboTa Bbixoga 9NekTPOHOB U3 TBEPAOro
Tena. lNpodune noTeHumnanbLHoro 6apbepa.

Pasgen 7. TepMoaneKkTpoHHasi SMUCCUs.

Teopust TEPMOSNEKTPOHHOM IMUCCUM M3 TBEPAOro Tena. MexaHnsm gencTBus nieHOYHOro Ka-
Toaa. L-katoq. OkengHbin katod. ekt LLoTTkN.

Paspnen 8. NoneBasa amuccus.

[MpoxoxaeHne aNeKTPOHOB CKBO3b MOTEHUMarnbHbIN Bapbep Ha MOBEPXHOCTU TBEPAOro Tena.
PacueT aBTO9NeKTPOHHOro Toka. CBOMCTBA U NMPUMEHEHME aBTO3SEKTPOHHbLIX KaTogoB. BapbiB-
Has amuccus. CUNbHOTOYHbIE PENSTUBUCTCKUE YCKOPUTENN 3MEKTPOHOB.

Pasgen 9. BropuyHas anekTpoHHass aMUCCUs.
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3aBNCMMOCTb KO3IhULMEHTA BTOPUYHON 3MUCCUN OT IHEPrun U yrna nageHuss nepBUYHbIX
anekTpoHoB. PacnpegeneHne BTOPUYHbIX 3MEKTPOHOB MO aHeprnsam. OcobeHHOCTU BTOPUYHON
3aMUCCUN N3 NOSTYNPOBOAHUKOB N OUINEKTPUKOB.

Pasgen 10. ®OoTO3NEKTPOHHASA AIMUCCUS.

OcCHOBHble 3aKOHbl BHELWHero gootoaddekTa (3akoHbl Ctonetosa U AnHWTENHA). CnekTpanb-
Hble (POTOINEKTPUYECKME XapaKTEepPUCTUKM MeTanmnoB. [1NOTHOCTL Toka doToamucun. PoTo-
3IEKTPOHHAs AMUCCUS ANINEKTPUKOB N NONYynpoBoAHUKOB. CypbMsiHOLE3NEBBIV (boToKaToA,.
Pasgen 11. TexHnyeckne npumeHeHust ooTO- U BTOPUYHON SIMUCCUMN.

®oTO3NEMEHTBI C BHELWHUM oToahdekToM. PoToyMHOXMTENN. LLyMbl hoTOSNEMeEHTOB 1 ¢o-
TOYMHOXUTENEN.

CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMeH

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

B3.6.4.3 NonynpoBoaHUKOBasA 3NeKTPOHMUKA

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenb kypca - cdopmupoBaTth y CTYAEHTOB COBpPEMEHHOe npeactaBreHne o6 OCHOBHbLIX MPUH-
umnax yHKUMOHMPOBAHNA MNONYNPOBOAHMKOBLIX MpubopoB. Ocoboe BHMMaHWe yaenserca
TEeopun Krnaccudeckux nonynpoBOLHMKOBLIX NPMOOPOB — AMOOaM Ha OCHOBE p-n nepexoga u
bapbepa WoTTkM, a Takke nonesbiM N BUNONSAPHLIM TpaH3ucTopam. PaccmaTpuBatoTcsa npo-
LecCbl Npoucxoasime B reteponepexogax u 06bACHAKTCA OCHOBHbIE MPUYMHBI NpeMMyLLecTBa
npnbopoB Ha OCHOBE reTeponepexofoB rnepen Knaccmyeckumm npubopamm Ha OCHOBE romone-
pexonos.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnuHa «lNonynpoBogHMKOBas 3fIEKTPOHMKa» OTHOCUTCA K 6a3oBon 4YacTu npocdpeccuo-
HanbHOro LMKNa OCHOBHOW obpasoBaTenbHOM nporpammbl no HanpasneHunto 011800 «Paguwo-
dusmkar». OucuunnmHa 6asmpyeTcs Ha 3HaHUAX CTYAEHTOB, NpMobpeTeHHbIX B Moaynsax «O6-
was dusunkar, «MartemaTtukay, « TeopeTmyeckas usmka.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Pasgen 1. Kpuctannuyeckas cTpyktypa TBepAoro tena

Kpuctannuuyeckas peweTka. QnemeHTapHas sidenka. lNpsmas n obpaTHas peweTka. HAdeinka
BurHepa-3entua. PeweTka bpase.

Pasgen 2. 3oHHas cTpyKTypa TBepAbIX Ten

YpaBHeHue LpeaunHrepa ans nepuogunyveckoro noteHumana. Teopema bnoxa. JlokanusoBah-
Hble N genokanu3oBaHHble BOMHOBblIE pyHKUMU. 30HbI BpunntoaHa. Mogens KpoHura-IeHHw.
3akoH gucnepcuun. 30HHasa CcTpykTypa nonynposogHukoB Si, Ge, GaAs. [IBumxeHne cBoboaHbIX
HocuTenen. AddekTnBHaa Macca HocuTenen. ANEKTPOHbI U ObIPKX B NOSTYNPOBOAHMKAX.
Pasgen 3. CTaTucTnKa 3neKkTpOHOB B TBEPAOM Tene

3aceneHne CoCTOsIHUI ANEKTpoHamu. YpoBeHb ®epmu. Tunbl TBEPAbIX TEM: MeTanmbl, AN3NeK-
TPVIKK, NONYNPOBOAHNKA. 3aBUCUMOCTb KOHLEHTpaUUn Hocutenen n yposHa ®epmn ot Temne-
paTypbl B COBCTBEHHbIX MOMYNPOBOAHMKAX, B MPUMECHbLIX MONYNPOBOAHUKAX, B KOMNEPHCUPO-
BaHHbIX nonynpoBogHukax. CobcTteeHHass nposoanmocTb. O6nacTtb UCTOLLEHUA MPUMECEN.
MpumecHasa npoBoanMoCTb. OCHOBHbIE M HEOCHOBHLIE HOCUTENN 3apsiga. Cnocobbl ynpasne-
HUS NPOBOAMMOCTBIO B MOMYNPOBOAHMKAX.

Pasgen 4. KonebaHus pelueTku
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KonebaHusa npocton uenoykun. KonebaHmnsa cnoxHom uenoyvkn. AKyctudeckme n ontudeckme ¢o-
HOHbI. MpoaonbHbIE N NonepeYyHble KonebaHus. 3akoHbl Aucnepcum Ans TPEXMEPHOWN PELLETKN.
Pasgen 5. lNepeHoc n paccesiHme HocuTenen B O4HOPOAHbLIX NONYNPOBOAHMKAX

KnHeTnuyeckoe ypaBHeHne bornbumaHa. MexaHnambl paccesHusi: MpMMeECHoe paccesiHue, pac-
cestHMe Ha akyCTMyeckux OHOHax, paccesiHne Ha onTudeckmx (poHOHax, paccesiHue Ha ae-
dekTax, aneKTPoH-3MeKTPOHHOE paccesiHue. OnucaHne ABMXEHUsI HocUTenen B criabbix Nonsx.
NogBMXHOCTbL HOCUTENEN.

Pasgen 6. HepaBHOBecCHbIE sIBIEHNA B MONYNPOBOAHNKAX

PasorpeB anekTpoHHOro rasa B NonynpoBoAHMKaXx. Bpemsi penakcaunmn nmnynbca n a3Heprum.
doTonoHu3auusa n poTonpoBoaMMOCTb. MexaHnambl pekoMOnHaumm HocuTenen. Bpems xnsHu
POTOBO3OYXXAEHHbBIX HOCUTENEMN.

Pasgen 7. MNpouecchl nepeHoca B HEOAHOPOAHbLIX MNOMYNPOBOAHMKAX

Onddysns ceoboaHbIX HocuTenen 3sapsga. Tok andpdysumn. Tok gpenda. BosHMKHOBEHME
BHYTPEHHEro nonsi B HeogHopoAHOM nonynpoBogHuke. CooTHoweHnss OnHwTerHa. Cuctema
ypaBHEHUI ONs onucaHust NOTeHLManoB, Nonen n TokoB. MakcBennoBckasa penakcaums OCHOB-
HbIX HOCuTenen. Bpemsi )Xn3Hm HEOCHOBHbIX HocuTenen 3apsga. Quddy3noHHasa anuHa.
Pasgen 8. Teopusa p-n nepexoga

Peskun n gudpdysHein p-n nepexoabl. PacnpegeneHune 3apsaga, CTpyKTypa nons u noteHumana
B nepexoae. PacnpegeneHne KOHLEHTpaLMmM OCHOBHbBIX U HEOCHOBHbIX HocuTenen. Nepexoa B
coctosHne paBHoBecusi. O6egHeHHbI cror. [uoa noa BHeWwHWM HanpsbkeHuem. dopmyna
LLoknn. BonbT-amnepHble xapaktepucTnki. bapbepHas eMKOoCTb nepexoda M ConpoTUBNEHUE
©asbl. [pobon p-n nepexoaa.

Pasgen 9. YctponcTea Ha 6a3e agnoga

Beinpsamutenun. Ctabunnsatopsl. Bapuctopbl. BapakTtopsbl. [lnoabl ¢ HakonneHnem 3apsiga.
Pasgen 10. bunongapHbIn TpaH3ncTop

Tunbl TpaH3ucTopoB. Teopusa paboTbl TpaH3McTopa. TOKM CO34aHHble OCHOBHbIMW M HEOCHOB-
HbIMKU HOcuTensmn. BonbT-amnepHble xapaktepucTukn. Mogene 36epca-Monna. NapameTpbl
AN onMcaHus TPaH3UCTOPOB.

Pasgen 11. Pabota 61MnonspHbIX TPAH3UCTOPOB B CXEMaX

Pexumbl paboTbl GunonspHoro TpaH3ucTopa. CxemMbl BKMOYEHMS TpaH3UCTOpoB. basoBbie
3N1eMeHTbI NIorMkn. Bblcoko4acTOTHbIE CBONCTBA.

Pasgen 12. flBneHus Ha pe3koun rpaHuLe pasgena matepuanos

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 LLoTTkM

AddekT nond. PacnpegeneHvne noteHumana n nons B npubope. PacyeT cTtaTnveckux BomnbT-
aMMepHbIX XapakTepUCTMK. TuUMbl U OCHOBHbIE NapaMeTpbl TPaH3UCTOPOB. BbiCOKOYACTOTHbIE
cBOUCTBA.

Pasgen 14. NoneBow TpaH3UCTOP MeTanN-AnaneKkTpuK-nonynpoBOgHUK

MpuHuMn paboTbl TpaH3ucTopa. PacnpeaeneHne noteHuywana u nonsa B npubope. Pac4yeT cTa-
TMYECKUX BOSbT-aMMNEPHbIX XapaKTepPUCTUK. TuMnbl N OCHOBHbIE NapamMeTpbl TPAH3UCTOPOB. Bbli-
COKOYaCTOTHbIE CBOUCTBA.

Pasgen 15. NoneBow TpaH3UCTOP MeTanN-oOKUCeN-nonynpoBOAHUK

MpuHUMn paboTbl TpaH3ucTopa. PacnpeaeneHne noteHunana u nonsa B npubope. Pac4yeT cTa-
TMYECKUX BOSIbT-aMMNEPHbIX XapaKTePUCTUK. TuMnbl N OCHOBHbIE NapamMeTpbl TPAH3UCTOPOB. Bbli-
COKOYaCTOTHbIE CBOUCTBA.

Pasgen 16. PaboTa noneBbiX TPaH3UCTOPOB B CXeMax

OcHoBHbIE CcnNocoObl BKOYEHUS TpaH3ncTopoB. KomnnmmeHTapHble cxeMbl. ba3oBble anemen-
Thbl NOTUKN.

Pasgen 17. NonynpoBogHukosble npubopbl CBY ananasoHa

TyHHenbHbIN anoa. JlaBuHHO-NponeTHbIN anogd. 'eHepaTtop MaHHa.
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Pasgen 18. OnToanekTpoHHbIe NpnbopsI
doTogeTekTopbl. MNonynpoBoagHUKoBbIe 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 yye6Hon AUCLUUNINUHDbI:
N3y4yeHne coBpeMeHHOro ypoBHS pa3BUTUS KBAHTOBOW pagmModu3nK1 1 3NEeKTPOHMKM B obnacTtu
B3aMMOOENCTBUSA 3MEKTPOMAarHUTHOIO U3ny4YeHnsi C BELECTBOM, BKMOYas Teopuo nasepa, on-
TUYeckne siBrneHns, obycrnoBrieHHble KOrepeHTHbIMU U UHTEHCUBHBIMU NOSISIMU, @ Takke JKcne-
pUMeEHTasbHble MeToAbl UCCreaoBaHUs, MaTeMaTU4eCcKoro ONMcaHus U aHanusa xapakrepu-
CTUK KBAHTOBO-MEXaHNYEeCKNX YCTPOUCTB.

MecTo yyebHOM AncunnnuHbl B cTpykType OOI:

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

OucumnnuHa 6asmpyeTca Ha cnefylowmx gucumninuHax obpasoBaTenbHOM nporpammbl 6aka-
naspa no HanpasneHuno Pagnodusuka: mogynm «Matematmka» n «Ob6wwasa gpusnka» 6asoson
4YacTu LMKNa MaTteMaTUYeCKUX N eCTECTBEHHOHAYYHbIX AUCLUMNIIVH.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

KBaHTOBas pagnoduanka n npobnembl pagnodanekTPoOHUKN. YYebHbin onnbm « OCHOBLI paboTbl
nasepoB» KBaHTOBO-TEOPETUYECKME OCHOBbLI. BbIHYXOeHHOe u3nyvyeHue, Ko3PULUMEHTDI
OnHwTenHa. OTpuuaTenbHasa Temnepartypa. YCnoBsus ycuneHus nsnydeHus. lNepexogsl B cuc-
Teme noj BNusHMEeM BO3MyLLeHWA. MaTpuua NnoTHOCTU B KBAHTOBOW TEOPUM U €e CBOWCTBA.
OnNeKkTpoaunonbHoOe B3auMOAENCTBME BellecTBa C M3nydeHuwem. JlopeHuoBa dopma criek-
TpanbHoW nuHuKM. OgHOPOOHOE WU HEOOHOPOAHOE YLMPEeHUe. IreKTPOMarHUTHble Mons U Ux
KBaHTOBaHWe. lone Kak COBOKYMNHOCTb OCLMMNATOPOB. PasnoxeHne nons no mogam pesoHaTo-
pa. OnTtnyeckne pesoHatopbl. OnTuyeckme anemMeHTbl. BonHoBble nyykn. 3akoH ABC. Kpute-
pUA YyCTONYMBOCTU MOA pe3oHaTopa. Pe3oHaHCHble 4YacToTbl. YYebHbIn KuHopunem «Ob6bem-
Hble N OTKPbITbIE Pe30HaTOPbI»

KorepeHTHOCTb nons. [NpeobpasoBaHue MPOCTPaHCTBEHHONW U BPEMEHHOW HEKOrepeHTHOCTU
npu pacnpoctpaHeHun BONH. KuHeTudeckue ypaBHeHusi. PenakcauumoHHble —rnpouec-
cbl.lByxypoBHeBass mopenb. KBaHTOBOe, nonykraccudeckoe onucaHve. BocnpummymBocTb
cpeabl. YKOpOYeHHble maTepuanbHble ypaBHeHus. [onyvyeHrne oTpyuatensHon Temnepartypbl B
TpexX N YeTblpex ypoBHEBbIX cucteMax. Metoabl co3gaHns nHeepcun. MNyckoBble KBAHTOBbIE re-
HepaTopbl. [MapameTpuyeckme yCcunuTenu: KOHCTPYKUNA, napamMeTpsl, WyMbl. Jlazepbl Ha OCHO-
BE KPUCTasnsioB 1 CTeKon

MonynpoBoaHuMkoBble Nnasepsbl. Jlazepbl Ha razax n napax. Obwaa Teopusa KBaHTOBbLIX reHepa-
TopoB. CornacosaHHasa cuctema ypaBHeHun. [InHamuka TBepaoTeNbHbIX fla3depos. Pexum cBo-
6oaHou reHepaunn. 'eHepaumnsi TMraHTCKUX UMNYbCOB. PRyKTyaLMOHHbIE SABNEHUS B KBAHTO-
BbIX reHepatopax. HenuHenHas ontuka. ['eHepaunsa BTOpoW rapMoHuKW. PacnpocTtpaHeHue
MOAYNAUUN U3NYYeHUsa B AN3NEKTpUYecknx BonHosoadax. Ontnyeckas cBasb

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT
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Koabl ¢hopmupyembix (cchopmmpoBaHHbix) komneteHuun: OK-4, MK-1, MK-2, MK-3, MK-4,
MK-6, NMK-7

B3.B.5 Be3onacHocTb Xun3HepeAaTernbLHOCTU

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

OcHoBHas uenb npenogaBaHNsa AUCUMNNNHBI «be3onacHOCTb XU3HeAeATeNbHOCTM» - NPUo6-
peTeHne O6yvalLMMNCA TEOPEeTUYECKUX 3HaAHMM U MPaKTUYECKUX HaBbIKOB Mo 6He3onacHom
XN3HeOesaATenbHOCTM Ha NMPOU3BOACTBE U B ObITy, Kak B NOBCEAHEBHOW XMU3HEAEATENbHOCTH,
TaK 1 B YCMNOBUSX Ype3Bbl4alHbIX CUTYaUUn TEXHOrEHHOTO U NPUPOAHOIO NPOUCXOXAEHNS.
[ononHutensHasa uenb — NPUBUTUE 3ANIEMEHTAPHbIX HaBbIKOB B UCMOMb30BaHUM MHONBUAOYalb-
HbIX CPEeACTB 3alUTbl OT TEXHOMEHHbIX BO3AENCTBUIA U OKa3aHMM NepBUYHON JoBpadYebHOon no-
MOLLM NOCTpagdaBLUMM.

3agauv ancumnnnuHel «be3onacHoOCTb XN3HeaesaTeNnbHOCTUY:

- Nosly4eHne OCHOBOMOMarawLWmnx 3HaHU B crieayomx cepax XusHeaeaTerlbHOCTH:

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

- 3awWuTe B Ype3BblYaMHbIX CUTYyauusaXx U B BbITy;

- OXpaHe OKpy>KatoLLlen cpefbl;

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

- pa3paboTke TeXHUYECKNX CpeacTB U METOLOB 3alUThbl OKpyxatowen cpeabl N 3eKTUBHbBIX
ManooTXOAHbIX TEXHONOIMMN.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnnuHa «be3onacHoCTb XU3HeAeaATeNbHOCTM» OTHOCUTCS K gucuunianHamMm 6a3oBomr YacTu
npodeccnoHanbLHOro Luka ocHoBHOW obpasoBaTtesibHOM nporpammel no HanpasneHuto 011800
— Pagnodumsuka.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Paspen 1. Beegexue.

Llenb, 3agaym n cogepxaHve aucumnnuHbl. Ee mecTto n ponb cpean opyrmx Hayk u B Nogrotos-
Ke cneumanucta. KomnnekcHbl xapaktep ANCUMNINHBI: NCUXONOrMYeckmne BO3MOXHOCTU Yeno-
BEKa, couumarnbHble, 3KOMormyeckme, TEXHONOrM4yeckne, NpaBoBble U MEXAyHapOaHble acnekThbl.
OcCHOBHblE MOHATUS Haykn O 6e3onacHOCTU XusHedesTenbHocTU. [pobnema obecnedeHus
©e3onacHOCTN YeroBeka B CUCTEME «4YerloBeK - cpeda obutaHus». OnacHble U BpeaHble dak-
TOpPbl NPOM3BOACTBEHHON cpeabl. Pusndeckue, xsummyeckmne, buonornyeckne n ncuxodmsnono-
rmyeckue onacHocTu. YcnoBusa obecnedeHns 6e3onacHOCTU M 300pPOBbS YESTIOBEKY Ha NPOu3-
BOACTBE U B ObITY (6e3onacHoe TexHornornyeckoe obopyaosaHue, 6esonacHble paboune mec-
Ta, NpaBOBOE U OpraHu3auMOHHOE perynmpoBaHne Tpyaa).

Pasgen 2. KomopTHbIE M AONYCTUMbIE YCIOBUS XXU3HEOEATENbHOCTN.

Mukpoknumat u Bo3ayLuHas cpega paboyen 30Hbl. BnuaHue mukpoknMmaTa Ha paboTtocnocob-
HOCTb 4YenoBeka. HopmupoBaHMe napamMeTpoB MUKPOKNMMaTa B KOHKPETHOM MPOM3BOACTBE.
Tennosble M3Ny4YeHUss U BNUSHNE UX HA OpraHM3M 4vernoBeka. HopmmpoBaHue TennoBbIX U3ny-
YeHun. Agantaumsa N akknuMaTm3aumsi B YCrNoBUsSX neperpesaHns 1 nepeoxnaxaeHuns. [encrt-
BME BpPeAHbIX BELLECTB HA OpraHM3M 4eroBeka B KOHKPETHOM npou3BoacTtBe. HopmupoBaHue
KOHLIEHTpauMmM BpeaHbiX BELWECTB B BO34YLUHOW cpeae paboyen 30Hbl. MeToabl KOHTpOns co-
CTOSIHMSA BO34yLIHOW cpeabl. [pon3BoacTBEHHOE OCBeELLEHME. XapakTepUCTUKa 3NeKTpPUYECKnX
WCTOYHMKOB CBETa MU OCBETUTESbHbIX NpnbopoB. EcTecTBEHHOE M COBMELLEHHOE OCBELLEHNE B
NPOM3BOACTBEHHbIX Liexax. OTonneHne, BEHTUNAUNSA U KOHOMUMOHMPOBaHNe Bo3ayxa. Ectect-
BEHHasi 1 MexaHun4yeckas BeHTuUnauus. Npon3BoacTBEHHbIN WYM. ICTOYHUKM WyMa U LWYMOBbIE
XapaKTepUCTUKMN B KOHKPETHOM npounssoacTtee. [ponssoacTBeHHas Bubpauus. dusmyeckme xa-
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pakTePUCTUKN U n3mepeHne Bmbpauun B KOHKPETHOM NPOU3BOLCTBE. XapaKkTepucTuka n onac-
HOCTb COBMECTHOrO BO34eNcTBmS BUMbpauun, Wwyma, ynbTpassyka U MHGpa3BykKa.

Pasgen 3. Onektpobe3onacHoCTb.

[encTBme aneKkTpn4ecKoro Toka Ha opraHmam venoseka. ONacHOCTb NOpPaXeHUs1 B passinyHbIX
AMEeKTPUYECKnx ceTsx. 3asemrnieHne n 3anynenue. Knaccudpukauma nomeweHun no aneKkTpo-
B6e3onacHocTn. KBanudgukauMoHHbIe rpynnbl nepcoHana no anekrpobesonacHocTun. Hanpsike-
HWe Lwara, NPUKOCHOBEHMUs. 3alMTHble Mepbl B 3feKTpOyCTaHOBKax. 3alUuUTHble cpenctea,
NPUMeEHSEMbIE B 3M1EKTPOYCTaHOBKax. 3almTHas U3onaums: suabl, porb B obecnevyeHnn anekx-
Tpobe3onacHOCTU, KpUTUYECKNE NapameTpbl. 3awmuTa OT ctaTudeckoro anektpuyectsa. Opra-
HU3ALMOHHbIE U TEXHUYECKME MEPONPUATUA MPU AKCNIyaTaumm anekTpoyctaHoBok. Cpeacrea
NHOVBUOYaNbHOW 3aLUnThI.

Paspen 4. PagunaumoHHasa 6e3onacHoOCTb.

OcCHOBHbIe NOHATUSA, onpeaeneHns, eauHuubl smepeHust B obrnactn pagmauymoHHon besonac-
HocTn. PoHOBOE 0b6MyYeHne YyernoBeka. HopMupoBaHMe NOHUINPYIOLNX U3NyYeHU. 3awmTa oT
BO34ENCTBUA MOHU3UPYIOLLIErO U3NyYeHus Ha npoussoacTee. Cpeacrea MHAMBMAYaNbHON 3a-
WnTbI. 3awmTa OT nasepHbIX n3nyvyeHunin. NpumeHeHne nasepoB B TEXHOMOMMYECKUX npoLec-
cax. buonornyeckoe gencrene nasepHoOro U3nyvyeHnsa: BO3AeNCTBME Ha rnasa, KoXy, BHYTPeH-
HWe opraHbl U opraHu3mM yernoseka B Lenom. OnacHble 1 BpedHble Npon3BoACTBEHHbIE dDaKTO-
pbl, conyTcTBYOWME akcnnyaTauumn nasepo. OCHoBHble crnocobbl U cpeacTBa 3almThl OT na-
3€pPHOro MU3NyyYeHus: aKkpaHMpoBaHue, 610KMPOBKa, CUrHaNM3auus, yaaneHune paboynx mMecT mns
nasepHo-onacHom 30Hbl. CpeacTea MHANBUAOYANbHOW 3aLlUThI.

Pasgen 5. lNoxapobe3onacHOCTb 1 B3PbIBOOGE30NACHOCTb.

MpMYNHBI BO3HUKHOBEHWS MOXAPOB 1 B3PbIBOB B NOMELLEHUSAX U B MPOM3BOLACTBEHHbIX NpoLec-
cax. OnacHble chakTopbl Npu Noxapax n B3pbiBax. OCHOBHbIE CBEAEHUSA N3 TEOPUMN €CTECTBEH-
HOrO OKUCNEHUs, TENNOBOro CaMOBOCMIAMEHEHUA U LenHbiX peakunin. CamoBocnnaMeHeHne
CMecCu ra3os, BoCniaMeHeHMe XNUOKOCTH, BChblwKa napos. OueHKa NoXXapoonacHOCTU BELLECTB
n maTepuanos. [NpeaynpexaeHne B3pbIBOB M NoXapoBs. Jlnkengaums nx nocnencteui. Nokasa-
Tenu noxapoonacHocTn. Knaccudukaums 3gaHui M noMeLwleHu no noXXapHown (B3pbIBHOW)
onacHocTu. NporHo3npoBaHne NoxaposB U B3pbIBOB. [MoxapHasa 6e3onacHOCTb B TEXHOSOrnye-
CKMX Mnpoueccax KOHKpeTHbIX npon3BoacTB. CUCTEMbl N cpeacTBa NoXapoTyLLEeHUs!, NoXapHOWn
aBTOMaTUKM N curHanusauun. Cpeacrea MHANBMAYaNbHON 3alUUTbI.

Pasgen 6. 3awmta oT 9anNekKTPOMarHUTHbIX NOSien BbICOKOW N CBEPXBLICOKOW YaCcTOThI.
OcCHOBHbIE MOHATUS U onpegeneHnsa. dPusndeckne xapakTepuUCTUKN SNEKTPOMArHUTHLIX MOMewn
(3MIM). Bosgenctame aneKTPOMarHUTHbIX MOSieN Ha OpraHM3Mm 4YerioBeka. TennoBon U (PyHK-
uMoHanbHbIM acppekT. OpraHbl YenoBeka C MOBbILLEHHON YyBCTBUTESNbHOCTLIO K QM. OpraHum-
3aLMOHHbIE, TEXHUYECKNE N CAHUTAPHO-TUTMEHNYECKME Mepbl 3aLUTbl OT 3MEKTPOMArHUTHbIX
N3Ny4YeHUn B KOHKPETHOM NponsBoacTBe. HopmupoBaHue MHTeHcMBHOCTU OMI1. 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 pasnnyHbIX bopmax gesTenb-
HocTn. OnpefeneHune kateropun TkectT Tpyaa. Cnocobbl OLEHKN TSHXKECTU U HaNPS)KEHHOCTH
TpyaooBoun gedatenibHocTh . PaboTocnocobHOCTb U ee AnHamuka. [yTn noBbiweHust adekTms-
HOCTW TPYAOBOW OeATEeNbHOCTN. QProHOMUYECKME OCHOBLI 6€30MacHOCTU XN3HeOeATENbHOCTH.
MpaBuna aBakyauuu nuu, NOCTpagdaBLUMX Ha MoXxapax, B ra3o0TpaBlieHHbIX 30HaX, NpU oTpaBs-
NEHnsX.

Pasgen 8. TexHOreHHble 1 NPUPOAHbIE Ype3BblHalHbIE CUTYaLMW.

[MporHo3supoBaHMe NapamMeTpoB U oueHka obctaHoBkM Npyn YC. 3alinTHbIE MeponpuaTusa npu
YC. Jluksmapauusa nocnegcersmin YC. 3awmta ot Teppopusma.

Pasgen 9. Cnocobbl 1 cpeacTtea okasaHus goBpadebHOon NoOMOLMW.

Cnocobbl n cpeactea okasaHus gospadebHon noMmoLum Ha npouns3BoacTee M B 6bITy. OkasaHue
nepBon NOMOLLM NOCTPadaBLUMM OT 3IEKTPUYECKOro TOKa M NpU OPYrMX HECHACTHbIX ChyYasix,
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BO3HUKaOLWKNX Mpn l-Ipe3BbI‘-I<’51I7IHI:IX cuTyauuax: paHeHue, o0xoru, 06M0p0)KeHI/I$I, neperiombl,
BbIBUXU, PaCTAXEeHNA CBA3OK. Ycnosus ycnexa rnpu okasaHumn I'IepBOIZ nomMoLin: 6b|CTpOTa OKa-
3aHNA NOMOLLMN, 06y‘-IeHHOCTb nepcoHana MetTogamMm OKa3aHuA I'IepBOIZ MeONLMHCKON NOMOLLN U

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

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

B3.B.0[1.1 MukponpouecCopHble CUCTEMbI

Llenu n 3agayum yye6HoOM AUCLUUNIUHDbI:

Llenbto npenogaBaHusa ancunnimHbl « MUKpoOnpoLecCcopHble CUCTEMBI» SBASETCA U3yYeHune
cTyaeHTammn 6a30BbIX apXUTEKTYP MUKponpoueccopHbix cuctem (MIMNC), mukponpoueccopoB
(MK) n mukpokoHTponnepos (MK); o3HakoMneHne CTyaeHTOB C MeTogamMu opraHu3auumn cbopa
n 06paboTkn NHPopMaLunmn B CUCTEMaXxX KOHTPOISA U yNnpaBneHns; n3yvyeHue ctygeHtamu
CPeACTB N TEXHONOMMN aBTOMaTU3NpPoBaHHOroO npoektuposaHms MIIC.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

OucunnnuHa « MnkponpoLeccopHble CUCTEMbI» OTHOCUTCS K AUCUUNIIMHAM BapuaTMBHOM 4acTu
npodeccnoHanbLHOro Lukna ocHoBHoW obpasoBaTtesibHOM nporpamMmmbl no HanpaesneHuto 011800
— Pagnodmsuka.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

Llenbto npenogaBaHus gucumnimHbl « MMKponpouecCopHble CUCTEMbI» SBNAETCA U3y4YeHue
ctygeHTamm 6a30BbIX apXMTEKTYp MUKporpoueccopHbix cuctem (MINC), mMukponpoueccopos
(MK) n mukpokoHTponnepos (MK); o3HakoMneHue CTyAeHTOB C MeToAaMun opraHusaumm cbopa
n o0bpaboTkn MH(poOpMauUMM B CUCTEMAX KOHTPONS M YNpaBreHUsl; U3y4YyeHue CTyaeHTamu
CpeacTB 1 TEXHOMOMMN aBTOMaTMU3NPOBaAHHOIO NpoekTnposaHna MIIC.

[MporpammmnpoBaHue ynpasnstoLWmnx CTPYKTYp U 0bpaboTka CTPYyKTYpUpOBaHHbIX AaHHbIX. [1po-
rpaMMmupoBaHue BBOAa-BbiBoAa. basoBble MaHunynauuu ¢ noptamun. OpraHusaumsa npepbiBa-
HUK. Peanusauma npsamoro goctyna K namatu. Anroputmbl o6paboTkn gaHHbix B MIMNC. Anro-
PUTMbl NepBUYHON 06pPaboTKkM AaHHbIX. ANTOPUTMBbI LMAPOBOro perynupoBaHus. NMponopumo-
HanbHOE perynupoBaHue, perynupoBaHue Mo uHTerpany, perynmpoBaHue no npou3BOLHON.
CxaTtune nHgopmauun. MHCTpyMeHTanbHble cpeactsa aBTomaTudaumm npoektnposaHua MIIC.
Kpocc-cpeactea nporpammupoBaHnd. Kpocc-komnunatopbl. [dusaccembnepbl. Cumynsitopesl,
BHYTPUCXEMHbIE AMYNATOPbI, OLEHOYHbIE NNaThl.

CDopma npome)KyTquoﬁ aTTecTaumn: 3K3amMmeH

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

B3.B.0[1.2 YucneHHble mMeTOoAbl U MaTEMAaTUYECKOE MoaenupoBaHue

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenbto n 3agaven y4ebHON ANCUNNNNHBI SBSIETCHA U3YYEHUIO METOL0B MaTeMaTnudeckon op-
Manusauum pusndeckux sagad u npuBedeHusa ux K Buay, NpurogHoMy Asis BblYUCIIEHUN, U3Y-
YeHUe BbIYUCINTESbHbBIX anropuTMOB ANd 3a4a4 MaTemMaTUyYeckon puUsnkn n pagnogpunsnkn, an-
roOpuTMOB A4JS151 MOAENNPOBAHNSA N NPUMEHEHUS CITyYanHbIX BESTUYUH
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MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:
OucumnnnuHa «YucneHHble MeToabl U MaTeMaTnyeckoe MoLennupoBaHue» OTHOCUTCA K AUCUMN-
nMHaM BapuaTMBHOM YacTu MNpoecCnoHanbHOro LuMKna OCHOBHOW obGpasoBaTteribHOW Mpo-
rpammbl no HanpaeneHnto 011800 — Pagnodunamka.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

OTanbl pelweHns nNpuknagHelx 3agad Ha IOBM. lNpumepsbl opraHvMsaumn BbIMMCIN- TESbHOMO
npouecca. MogenvpoBaHue nepexoHbiX NPOLEecCoB Ha OCHOBE AnddepeHUnanbHbIX ypaBHe-
Hun. OpgHowaroBble MeTodbl. MogenupoBaHue nepexofHbIX MPOLEeccoB Ha OCHoBe Audde-
peHuunarnbHbix ypaBHeHu. MHorowarosble Mmetoabl. MogenvpoBaHue nNpoueccoB B YaCTOTHOM
obnactn. NHTerpupoBaHve ocuunnn- pyrowmux yHKUnn. FapMOHMYeCcKun aHanns npoueccos.
MopenupoBaHune NpoLeccoB B YacTOTHOW obriactu. MlapMoHNYeckuin cuHTe3 npoueccos. MeToq
MoHTe-Kaprno. PelweHne ypaBHeHUI B YaCTHLIX NPOU3BOAHbLIX. MeToabl OQHOMEPHOW U MHOTO-
MEPHOW HENMMHENHON ONTUMN3ALMIO.

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

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

B3.B.0.3 Xumusa

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

OcHoBHOM 3aja4yen Kypca XMMUn SBRSIETCH U3NoXeHue obLeTeopeTudeckoro oyHaameHTa
XMMUYECKOM HayKku B LienoM. PaccmaTpuBatoTca obieteopeTnyeckne KOHLUENLUUKM, 3aKoHbl,
Teopuun, Takune, Kak Nepnogmyecknin 3akoH, aTOMHO-MOSIEKYNSIPHOE YYEHUe, TEOPUS XMMUYECKO-
ro CTPOEHUS, CTPOEHME aTOMa N XMMMYECcKasa CBA3b, XMMUYECKas KUHETUKA N TEPMOANHAMUKA.
N3ydeHune pasgenos xumuun npecnegyeT Lenb pasBuTb y CTYAEHTOB XMMUYECKoe MblLLfeHne,
Hay4MTb TEOpPEeTMYECKOMY NOAXOAY K Hay4YHbIM nNpobriemam u KpUTUYECKN BOCNPUHUMATD, Ka3a-
nocb Obl, HE3bIDNEMbIE XMUYECKME TEOPUU, T. K. BCE OHN HEN3BEXHO YTOYHAOTCS CO Bpeme-
HeM. Llenb n 3agaya HeopraHM4eckon XMMUM COCTOUT B U3YYEHUN CBOMCTB 3f1EMEHTOB M obpa-
3yeMblX UMW coeanHeHnin. B ocHoBY nonoxeH Nepnoamyecknin 3akoH Kak OCHOBa XMMNYECKOWN
cuctemaTukn. MpueoguTca obLas xapakrepucTuka nogrpynn anemMeHToB [leprnognyeckon cuc-
TeMmsbl. Viccnenytotcst 0COBEHHOCTU XMMUUN KOHKPETHbLIX 35IEMEHTOB U UX Hanbornee BaXHbIX CO-
eanHeHun. bonblloe BHMMaHWe yaenseTtca npobriemam nomnyyYyeHns HoBbIX HEOPraHUYeCKNX
BELLECTB C 3apaHee 3aaHHbIMK cBoricTBaMu. Cepbe3HOe BHUMaHWE yaenseTcs B n3y4yaemMom
Kypce npobnemam 3aluTbl OKpyXxatoLen cpeabl.

MecTo yyebHOM ancuunnuHbl B cTpykType OOI: B3 - 6a3oBas yacTb

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

BeeneHne. OCHOBHbIE MOHATUA N 3aKOHbI XMMUKU. COBpEMEHHAsA XMMnyeckas atToMmmcTuka. Xu-
MU4YecKasa KMHeTMKa. XumMuyeckasa TepMmoguHamuka n xmummyeckoe pasHosecue. PacTeopbl
OkuncnntenbHO-BOCCTaHOBUTENbHbIE peakumn. AnekTponui. CTpoeHne atoma. Nepunoguyeckuii
3aKoH. Teopusa xumuyeckon cesasn. KomnnekcHole coegmHeHus. O63op s- n sp - anemeHToB |A-
VIIIA rpynn. O63op d- anemeHToB IB-VIIIB rpynn.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT
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Koabl hopmupyembix (cpopmupoBaHHbIX) komneteHuun: OK-4, MK-1, MNK-6, MNK-7

B3.B.O1.4 BeKTOpPHbLIA U TEH30PHbLIN aHanNus3

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

N3yyeHne B3aMMOCBSA3N KPUBOSMMHEMHbIX, MOBEPXHOCTHbLIX WU KPaTHbIX MHTerpanoB, 0COOEHHO
dopmyn OcTtporpagckoro - Maycca n Ctokca, HeobxoaMmo Ans U3yvyeHna matemaTndeckon gu-
31KWN, SNEKTPOANHAMUKN, KBAHTOBOW MEXaHUKMN N OpYrMx pmsnyeckmx KypcoB. lNMNpeobpasoBaHue
AnddepeHumanbHbIX BblpaXEeHUn C MOMOLLLI0 Habna - MCYMCNEHNS N 3aMeHa NepeMEHHbIX B
AnddepeHumanbHbIX onepaTtopax ans KpUBOMMHENHbBIX CUCTEM KOOPAMHAT C NOMOLLbIO KO3h-
duumneHToB Jlama SBNAKTCA OCHOBHbIMU TEXHUYECKMMU NpuemMamMm npu paboTte ¢ ypaBHEHUSMU
B YaCTHbIX NPOM3BOAHbIX. MeToabl TEH30PHOIO UCYUCIIEHNS MPUMEHSAOTCSA NPU N3YYeHUN pens-
TMBUCTCKMX TEOPUI M ANSA aHanms3a CrnmoLlHbIX Cpea.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

BeKTOPHLIN U TEH30PHLIN aHanM3 OTHOCUTCA K Ba30BOM YacTU MaTeMaTUYECKOro U eCTeCTBEH-
HOHay4Horo umkna. OH sBRsieTCA eCTeCTBEHHbIX MPOAOSMKEHMEM MaTeMaTU4ecKoro aHanmsa,
aHanUTU4eCcKkon reoMeTpumn N NMMHENHON anredpbl U yYnTbIBAET cneunduky npMMeHeHus maTe-
MaTUKK OS5 U3YYEHUNS CIOXHbIX pa3fenoB TeopeTUYeCcKon (PUsnku.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

CkansapHble U1 BekTOpHble nons. OduddepeHumanecHble onepatopbl. [lpaBuna Habna-
ncumcnenus. MNnowaab noBepxHocTu. NoBepxHOCTHbIE MHTerpansl 1 n 2 poga. ®opmyrnbl OcT-
porpaackoro-laycca n Ctokca. VIHBapnaHTHOe onpefeneHne amBepreHuum n potopa. loTen-
umanbHble U coneHounganbHble BEKTOPHbIe nons. KoadduumeHTsl Jlama. dopmynbl ansa rpagm-
eHTa, AMBepreHuuun, potopa v onepartopa Jlannaca B OpTOroHanbHOW cUCTeMe KoopauHarT.
[BoncteeHHble H6a3uncbl. KoBaprMaHTHble N KOHTpaBapuaHTHble KoopAuHaThl BekTopoB. ObLee
onpegeneHne TEH30POB MPOM3BOSILHOIO Nopsiaka. 3anucbk B TEH30PHbLIX 0603HaAYeHNAX Npeob-
pas3oBaHUM KOOpAMHAT BEKTOPOB, MaTpUL, JIMHENHbLIX ONEepPaTopoB U KBaApaTUYHbIX YopM. TeH-
30pbl AedhopMauunn, HanpPs>KEHUNn, OTHOCUTESbHbBIX CMELLEHNNA.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

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

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

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Luenblo U3yvyeHus AUCUUMNINHBI SIBMISIETCA OCBOEHME TEOPUU MHTerpasnbHbIX YpaBHEHWA U Ba-
PUaALMOHHOIO UCYMCIIEHUS, a Takke npuobpeTeHne MNpakTUYeCKNX HaBbIKOB WHTErpUpoOBaHUS
ypaBHEHUN 1 peLleHnsi BapMauMOHHbIX 3a4av.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

Kypc «MHTerpanbHble ypaBHeHUs» 6asnpyeTtca Ha Kypcax «MaTtematudeckun aHanua» n «Jlu-
HenHas anrebpa», «dnddepeHumansHble ypaBHEHUA». [IpakTUYeckme HaBbIkU U TepeTuyeckme
3HaHMA MCMOMb3YTCA farnee npu n3ydeHun KypcoB TeopeTudeckon pusmkn « Teopetnyeckas
MexaHukay, «AnekTpoanHamumkar», «KBaHToBas MexaHunka», a Takke CneLKypCcoB.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI
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Mpumepbl dyHKUMOHaNoB. MNMpumepbl BapMUMOHHbLIX 3adady. Bapuaums dyHkumoHana. Heobxo-
AnMoe ycnosue aKcTpemyMa pyHkumoHanos. OcHoBHasa nemma. [loctaHoBKa BapuauVoOHHOM
3agayn. BeiBoa ypaBHeHUa dunepa ang 3 ana akctpemanen. 3agada o 6GpaxnctoxpoHe. lMo-
CTaHOBKa BapuauUMOHHOW 3afayun. BeiBog cucTeMbl ypaBHEHUN Jnnepa ons akctpemanen. lNo-
cTaHoBKa 3agayun. Metog MHoxuTenen JlarpaHxa. 3agaym o reoges3nyecknx NMHUAX Ha cdepe,
Ha Kpyrnom uunuugpe. 3agada OuaoHbl. MeToq nocnegoBaTenbHbIX NpubnumxkeHnn. Pesorb-
BeHTa. YpaBHeHUs Tuna cBepTku. YpaBHeHua 1-ro poga. Metoa nocnegoBaTtenbHbIX Npudnm-
XeHun. PesonbBeHTa. YpaBHEHNSA C BbIPOXAEHHBIM SAPOM. XapakTepucTnieckne ynucna n cood-
CTBEHHble PYHKUUKN. YPaBHEHNS C CUMMETPUYHBIM S4pOM. [puMeHeHne nHTerpanbHbIX Npeob-
pa3oaaHuin.

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

Koabl chopmupyembix (cpopmupoBaHHbIx) komneTeHuun: OK-4, MK-1, MNK-6, MNK-7

B3.B.0[1.6 TeopeTnyeckne oCHOBbI PagUOTEXHUKMN

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

dopMmnpoBaHue y CTyLEHTOB KOMMIIEeKCa 3HaHUW, YMEHUN U HaBbIKOB MO TEOPUN PagnNOTEXHU-
YecKkux Lenen n curHanos, obydeHne MeTodam aHanmsa U OCHOBaM CUMHTE3a paguoTexHuye-
CKMX YCTPOWCTB, a Takke MeToAaM WU3MEPEHUs XapakKTEPUCTUK paguoOTEXHUYECKMX Lenen.
maBHas 3agava - ycBOEHME OCHOBHbIX METOAOB aHanm3a u CMHTe3a CUrHarnoB B NIMHENHbIX pa-
avouensix, oBrnageHne HaBblkaMu U3MEPEHUIN BPEMEHHBIX U YAaCTOTHbIX XapaKTepUCTUK JIMHEN-
HbIX Lenen.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:
Ob6sasaTenbHas gucumnnuHa. JucumnnmHa onvpaeTcs Ha Kypcebl: Pusmka (anekTpnu4ecTso u
MarHeTnsm), MaTemMaTU4eCKUn aHanms.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

1. OBwime cBedeHUs 0 pagnoTEXHUYECKUX LIeNsX, NapaMeTpbl SNeKTPUYECKUX Lenen, Knaccu-
dukauus uenen.

2. \geanuanpoBaHHbIe NaCcCUBHbIE 3NIEMEHTbI: PE3UCTUBHbLIE, EMKOCTHbIE U UHOYKTUBHbIE. [y-
anbHble 3anieMeHTbl U Lenn. iaeannsanpoBaHHble akTUBHbIE 3NIEMEHTbI: UICTOYHUKM HaNpPshKeHns,
NUCTOYHMKM TOKa, CXeMbl UX 3aMeLLeHns. YNpaBnseMble NCTOYHUKN ToKa U HanpsbkeHud. Tono-
norna uenen: BeTeu, y3nbl. KOMNOHEHTHbIE U ToNonornyeckne ypasHeHusi. 3akoHbl Kupxroda.
3. Obwue cBegeHUs o rapMoHn4eckux kornebaHusx. BektopHble agnarpammbl. CUMBONMNYECKUI
MeTod. AHanu3 nNpoCcTenLnX NIMHENHbIX Lenen Npy rapMOHNYECKOM BO3OENCTBUN. DHepreTuye-
CKMe MpouecChl B MPOCTENLLNX NIMHENHbIX LiensiX Npy rapMOHNYECKOM BO3AENCTBUM.

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

5. PasnoxeHune nepunoguyeckon pyHkumm B pag dypbe. TpuroHomeTpudeckass U 3KCNOHEHUU-
anbHasi popmbl psga dypbe. TpuroHomeTpuyeckas 1 aKCNoHeHumansHasa opmel paga 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 HEeUHTErpupyemMbiX CUrHanoB. YacTOTHbIN KO-
adpPULMEHT nepeaaym nMHENHON Lenu. AMANUTYOQHO-4acToOTHasa 1 ha3oyacToTHasa Xapakrepu-
CTuKN. lNepexogHas N UMNynNbCHasi XapakTepUCTUKN NIMHENHOW uenn. VIHTerpan HanoXeHus.
CBA3b MMNYMbCHON XapakTEPUCTUKN C YaCTOTHbIM KO3dhdumumneHToM nepegayn. AuddepeHum-
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pyloLwne n nHTerpupyrowmne yctponctaea. lNpeobpasoBaHne Jlannaca, cesoncrtea npeobpasosa-
Hus Jlannaca. Teopema pasnoxeHusi. OnepaTtopHbIN MeTO4 aHanu3a NMUHENHbIX Lenen

7. JInHenHble cuctembl ¢ obpaTHOM cBA3blD. KoadhduumneHT nepegavm NMHENHOM CUCTEMbI C
obpaTtHon cBasbio. AUX n OYUX cuctemsl ¢ obpaTtHOM CBA3LIO. [1puMepbl NCMNOMBb30BaHUS CUC-
TeMm ¢ obpaTHOM CBA3bID. YCTONYMBOCTb NIMHENHbLIX cUCTEM. Kputepumn yCTom4nBoCTm

PopmMbl TEKyLen aTTecTauum (npu Hanu4uu): 3auuma nabopamopHsix pabom.
dopma NpoOMeXXyTOYHOM aTTeCcTalun: 3K3amMeH.

Koabl hopmupyemMbix (chopmMUpoBaHHbIX) KOMMETEHLUN:
OK-4,, MNK-1 MK-2, MNK-3, rnK-6, rnK-7

B3.B.0[1.7 PaguotexHu4yeckue Lenu n cCUrHanbl

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

opMmnpoBaHue y CTygeHTOB KOMMSEeKca 3HaHWN, YMEHUIA N HaBbIKOB, CBA3AHHbLIX C aHanM30M
paguocurHanoB, a Takke C uccrnegoBaHveM UudpoBbIX cucteM. [MaBHas 3agjaya - yCBOUTb
Knaccudgukaumo pagmoTeXHUYECKMX CUrHamoB, Cnocobbl UX OnMcaHus, MeTodbl UX aHanusa,
oBrageTb HaBblkaMu pacyeTa LUNPPOBbIX PUbLTPOB.

MecTo yyebHOM AancunnnuHbl B cTpykType OOIT:
Ob6sasaTenbHas gucumnnuHa. JucumnnmHa onMpaeTcst Ha Kypebl: onaunka (3neKTpnu4ecTso m
MarHeTn3m), TeopeTuyeckme OCHOBbI PagUOTEXHUKN.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

Knaccudukaumsi paamoTexHUYeckmnx CUrHanoB, NOMEXu U LWyMbl B paguMoTEXHUKE U CBA3WN, MO-
HATUE O MOAYNMPOBaHHbLIX korebaHuax. AM-moaynaumsa. PasHOBMAOHOCTU CUrHanoB C aMniu-
TYOHOW MoAyrnsumen, ux cnektpbl. MnynbcHas mogynsaums. PaguocurHansl ¢ yrinoBon Moay-
nsaumen, cnekTpbl konebaHum ¢ yrnoson mogynsumen, otnmdmne curHanos ¢ UM n ®M. Yskono-
NOCHbIE cUrHarnbl U UX aHanuTu4eckoe npeacrasneHue. Ormbarowas, nonHaa gpasa U MrHOBEH-
Hasf YacToTa Y3KOMOSIOCHOro paguocurHana. AHanuTu4eckui curHan u npeobpasosaHue [unb-
OepTta. BpemMeHHON 1M 4acTOTHbIM MeToAbl aHanu3a pagnocurHanoB B M3bupaTtenbHbIX LensX.
MocnepoBaTenbHbIM U NapannenbHbin konebdatenbHbI KOHTYpbl. OCHOBHbIE CTaTUCTUYECKue
XapakTepuUCTMKKN CriydamrHbIX npoueccosB. Teopema BuHepa-XuHunHa. Metoabl aHanusa npoxo-
XOEHNSA CriydarHbIX CUrHarnoB Yepe3 NMHENHble Lenu C NOCTOSHHbIMK napameTpamu. OnTu-
MarbHasa nuHenHasa unbTpauusa CUrHanos B NPUEMHbIX ycTponcTBax. CorniacoBaHHbIN NIMHER-
HbI punbTp. MNpuMepbl peanusaunn cornacoBaHHbIX pUNLTPOB. [uckpeTusauus CUrHanos.
Teopema oTcyeToB. [JuckpeTusaums nepmogudeckmx curdanos, Ao, 6reé, guckpetHasa ceept-
ka. Teopus z-npeobpasoBaHuin. ANropUTMbI IMHENHOW LUMdPOBOK hunbTpaumm, YacTOTHLIN KO-
appuuneHT nepegadn, cuctemMHaa @YHKUMSA, WUMMYNbCHaa XapakTepucTuka uudgpoBoro
dunbTpa. TpaHcBepcanbHble N peKypcuBHbIE LNMPOBbIE (PUNbTPLI. YCTOMYMBOCTb LNPOBBIX
dunbTpoB. MeToabl cMHTE3a TpaHcBepcalibHbIX (PUNbTPoB. MeToabl CUMHTE3a PeKYPCUBHbLIX
PUnNbTPOB.

PopmMbl TEKyLen aTTecTauum (npu Hanuvuu): 3auwuma nabopamopHsbix pabom.
dopma NpoOMeXXyTOYHOM aTTecTalun: 3K3amMeH.

Koabl hopmMupyembix (chopMUpoOBaHHbIX) KOMMETEHLUN:
OK-4,, MNMK-1MK-2, MNK-3, INK-4, rK-6, rk-7
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B3.B.O1.8 PagunonpuemMHble ycTpoucTea
Llenu n 3agayum yye6HoM AUCLUUNIUHDbI:
BblpaboTaTb Y CTYAEHTOB HaBblkM OBpalleHnst C COBPEMEHHBIMWU pPagnonpueMHbIMU YCTPOUCT-
BaMu, B T.4. pagnoBeLlaTefibHbIMU U TENEBU3NOHHBLIMMU

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

O6ssaTtenbHasa gucumnnuHa. AucumnnmHa onmpaeTcs Ha Kypcbl: ousrka (3neKTpnu4ecTso U
MarHeTn3m), TeopeTuyeckme OCHOBbI paguOTEXHUKN, paguoTEXHUYECKME LIENN N CUrHanbI.
KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

OcCHOBHblE OYHKUMK pagnonpueMHblX YCTPONCTB. CTPYKTYpHbIE CXeMbl NPUEMHNKOB BxoaHble
uenu. MNMpeobpasoBaTenu 4YacToTbl. ABTOMatuyeckas perynuposka ycurneHus. dasoBas aBTo-
nogctponka yactotel. MeToabl 60pbbbI C COCPeaOTOYEHHBIMU N UMMNYMBCHBIMU NoMexamu. Me-
ToAbl 6opbbbI C (bNyKTyauUoHHbIMKM noMexaMn. MHOrokaHasnbHble CUCTEMbI C YaCTOTHbLIM WU
BpeMeHHbIM paspelleHneM. Metoabsl Moaynsummn npu nepegadvye OAUCKPETHbIX coobueHnn Cur-
Han nsobpaxeHus. NpeobpasosaTtenu UBeT-curHan n obpatHo. [NpuHUUNLI Nepegayn n npuema
UBETHbIX M3obpaxeHnin. MNpuHumnbl noctpoeHust cuctembl SECAM. lNpuHUmMnbl NOoCTpoeHus
cuctem PAL n NTSC. UundpoBorn TeneBmsmnoHHbIn curHan. Metogbl umdposon obpaboTkm m
KogupoBaHus nsobpaxeHunin. OueHka U KOMNeHcaunsa OBUXKEHNUS B LNPPOBBIX TENEBU3UOHHbIX
cuctemax. CxaTtme HenoABWXKHbIX 3obpaxeHunn B ctaHgapte JPEG. CtaHgapThl cxaTus OBU-
Xywmxcsa nobpaxenHmn MPEG-1,2,4 n 1.4. lNomexoycTon4ynBoe KogupoBaHue.

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

dopmMa NpPoMeXyTOYHOM aTTecTauun: 3a4eT C OLLEHKON.

Koabl hopmMupyembix (chopmMupoBaHHbIX) KOMMETEHLUN:
OK-4,, MNMK-1MK-2, MNMK-3, INK-4, rK-6, rk-7

B3.B.0[1.9 ®dusunka BONHOBbIX NpOLIECCOB
Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:
MecTo yyebHOM AncunMnnuHbl B cTpykType OOIT:
KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI
®dopMbI TEKyLIEeN aTTecTauuun (npu Haauyuu)
dopmMa NpomMexXyToYyHOM aTTecTauum

Koabl chopmMupyembix (cpopmMupoBaHHbIX) KOMMETEHLUN

B3.B.04.10 ®yHKUMOHaNbHas 3NeKTPOHMUKA
Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:
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KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

MecTo dyHKUMOHANbHOW 3MNEKTPOHNKM B COBpPEMEHHOWN paanodunsmke. CoBpemMeHHas TEXHOMO-
s N3roToBIEHNS MONYNPOBOAHUKOBLIX MPUOOPOB CXEMOTEXHUYECKON MUKPO- U HAHOSNEKTPO-
Huka. [NpobnemMbl COBPEMEHHOW 3MEKTPOHUKU. [loHATME OUHaAMW4YeCcKOWn HeOo4HOPOOHOCTW.
dyHKUMOHanbHass NoslynpoBOAHUKOBASA 3nekTpoHuka. Addekt MaHHa. lMpubopbl ¢ 3apsagkon
CBSA3bID. YCTpoOUCTBa (PYHKLMOHANBbHOW MOMYynNpPOBOAHUKOBOW 351eKTPOHMKK. [eHepaTopbl CBY
Ha ocHoBe apekta NaHHa. Ycunutenn CBY Ha ocHoBe agpdpekta MaHHa. ONTO3NEKTPOHUKA.
MonynpoBoaHukoBble cBeToamoabl. JlazepHble anoabl. Potogmoabl. PoToTpaHancTopbl. PoTo-
TMpucTopbl. ONTTPOHBI U UX NPUMEHEHME. AKYCTOINEKTPOHUKA. OUMbTPbI HA MOBEPXHOCTHBLIX
aKyCTUYEeCKMX BOJSIHAX. YCUNUTENM Ha MOBEPXHOCTHbLIX aKyCTMYECKMX BOSHax. AKyCTOOMTUKA.
AKycTOONTUYECKOE B3aMMOLENCTBUE B N3OTPOMHbLIX U @aHM3OTPOMHbIX KpucTannax. AKycToonTu-
yeckme gednektopsbl. NpuvHUMNBI akycToonTudecknn obpaboTkm pagmocurHanoB. AKYCTOONTU-
yeckme cnekTpaHanmsaTopbl. OCHOBHbIE NPUHLUMMABI MarHUTO3NIEKTPOHMKM N YCTPOMCTBA Ha UX
ocHoBe. MarHutoonTuka. KpnoanekTpoHmnka. XeMoaneKTpoHuka. MonekynsipHas anekTpoHuka.
[MepcnekTuBbl pasBUTUA PYHKLMOHANBHOW SNEKTPOHUKN.

PopMbl TeKyLLen aTTecTauuu (npu Haau4vuu)

dopma NpoMeXKyTOYHOM aTTecTauum

Koabl chopmupyembix (chopmMupoBaHHbIX) KOMMETEHLUN
B3.B.0[].11 PeweHue 3apnay Ha ABM

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenbto n 3agadven y4ebHON ANCLUNNNNHBI SBSIETCHA U3YYEHUI0O METOLOB MaTeMaTnudeckon op-
Manusauum pusndeckux sagad u npuBedeHusa ux K Buay, NpurogHoMy Asis BblYUCIIEHUN, U3Y-
YeHUe BbIYUCANTESbHbBIX anropuTMOB ANA 3a4a4 MatemMaTUyYeckon mnsnkn n pagmodusnkn, an-
rOpUTMOB A1 MOOENNPOBAHNSA U NPUMEHEHNSA ClyYalHbIX BENTUYMH.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:

OucumnnmHa oTHocKTCA K NpodeCccMoHanbHOMy Lukny. TpeboBaHus K BXOAHbIM 3HaHUAM: 3Ha-
HMWE OCHOB BbICLLUEA MaTemMaTuMKU: MaTeMaTU4eCcKoro aHanusa, nuMHenHou anredbpbl, METOAOB
MaTtemaTuyeckon (Pusnkn, Teopum BEPOSTHOCTEN U MaTEMATUYECKON CTAaTUCTUKMU ; OCHOB YMC-
NEHHbIX METOAOB U MOAENUPOBaHUS, BnageHue HaBblkaMu NporpaMMUMpoBaHUs Ha anropuTMu-
YEeCKMX 513blKaX BbICOKOrO YPOBHSI, C MOMOLLbIO CPEACTB KOMMbIOTEPHON MaTeMaTUKM.

B pesynbTaTe nsydeHus OUCUMMNNHBI CTYAEHT OOMMKEH MMeTb npeacTtaBneHve ob atanax pe-
LWeHnsa nNpuknagHblx 3agad Ha OBM, ymeTb BblbpaTb BbIMMCAUTENBHBLIN anropuTM, 3anporpam-
MupoBaTtb ero Ha OBM, BbINONHUTL BbIYUCAEHUA U NPOBECTM aHanu3 NosflydeHHbIX pes3ynbTa-
TOB.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

OTanbl pelweHns nNpuknagHelx 3agady Ha IOBM. lNpumepsl opraHMsaumn BbIMMCIN- TESbHOMo
npouecca. MogenvpoBaHue nepexoHbiX NPOLEcCOB Ha OCHOBE AnddepeHUnanbHbIX ypaBHe-
Hun. OpgHowaroBble MeTodbl. MogenupoBaHue nepexofHbIX MPOLEeccoB Ha OcHoBe Audde-
peHuunarnbHbix ypaBHeHu. MHorowarosble Mmetogbl. MogenvpoBaHue nNpoueccoB B YaCTOTHOM
obnactn. NHTerpupoBaHve ocuunnn- pyrowmux yHKUnn. FapMOHMYeCcKun aHanns npoueccos.
MopenupoBaHue nNpoLeccoB B YacTOTHOW obriacTtu. MlapMoHnYeckuin cuHTe3 npoueccos. MeToq
MoHTe-Kapno. PelweHne ypaBHeHUI B YaCTHLIX NPOU3BOAHBLIX. MeToabl OQHOMEPHOW U MHOTO-
MEPHOW HENMMHENHON ONTUMN3aLMIO.

PopmMbl TEKyLLen aTTecTauum (npu Hanuvuu): 3awuma nabopamopHsix pabom.
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CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3ayeT.

Koabl hopmMmpyembix (chopMUpoBaHHbIX) KOMMETEHLUN:
OK-4,, MNMK-1 MK-2, MNK-5, MK-6, MNMK-7

B3.B.O1.12 dnekrtpoanHamuka CBY

Llenu n 3agayum yye6HoM AUCLUUNIUHDbI:

dopmupoBaHuMe y CTyQEHTOB TEOPETUYECKUX 3HAHUIM U NPAKTUYECKMX HABbLIKOB MO rMaBHbIM Mo-
NOXEHUAM 3NEKTPOAMHAMUYECKMX CUCTEM CBEPXBbLICOKMX YacTOT, Hawewux NpuMeHeHne B
KabenbHOM CBA3W, aKCNepuMeHTanbHOM punsnke, TEXHUKE MU NPoYmMxX obracTax.

MecTto yuye6HOM ancuunnuHbl B cTpyktype OOI: Obs3aTensHasa gucuunnmHa npogeccuo-
HanbLHOro LUMKna.

KpaTkoe coaepxaHue (AnaakTuyeckue eaAmHULbl) y4eOHON ANCLMNIIUHDI

BeeneHue. NonepeyHble BOMHbI B NMHUKN Nepeaayn. HanpsikeHne, TOK U MOLWHOCTb B T-NUHUMN.
TenerpagHble ypaBHeHus. OTpaxeHue OT Harpy3ku. TpaHcdopmMaunsa conpoTmeneHnin. MNotepu
B T-nnHuK. JNlnHun nepegayvn. BonHosoabl. H-BoNHbI U E-BOMHbLI B NMHUK Nepeaadn. HepreTu-
Yeckme COOTHOLleHUus. 3aTyxaHue B BonHoBoAe. [psimoyronbHbii BonNHoBoL. Kpyrnbli BOSTHO-
Boa. PesoHaTtopbl. CBoboaHbIe konebaHnsa B pe3oHatope. Pe3oHaTop, obpa3oBaHHbLIM M3 OT-
pe3ka nuHun nepegayn. lNotepu B pesoHartope. Npumepbl pe3oHaTopoB. Teopusi uenen n Bos-
OyxgeHne BONHOBOAOB. Teopud Lenen B pacyé€Tax BonHoBoAoB. Bo3byxaeHne BONHOBOOOB U
pe30HaToOPOB 3a4aHHbIMU TOKaMW.

CDopma npome)KyTquoﬁ aTTecTauun: 3K3aMeH.

Koabl hopmupyembix (chopmMUpoBaHHbIX) KOMMETEHUUN:
OK-4, INK-1, MNK-3, MNK-6, rNK-7

B3.B.0[0.13 Pagunodunsnyeckme metoabl

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

YyebHasa gucumnnuHa «Paguodumsnyeckne metoabl» CTaBuUT CBOEN LEenblo ndyyvyeHue usmye-
CKMX OCHOB pagmnmodusvkm U npuMeHeHus pagnodunsnydecknx MeTodoB B pasfiMyHbix obnacrax
HaYKMU N TEXHUKU, MeULIMHE, SKOSOMUN.

OcHoBHble 3aga4v ANCLUUNNUHBI:

— U3Y4YUTb IKCMEPUMEHTANbHbIE OCHOBbI PaaMOU3NKN U pacCMOTPETL SBIMEHUA, pagmodusm-
yeckme MeTofbl, Hallealwme CBoe NPUMEHEHNE B HayKe, TEXHWUKE, AKONOrMn N MeanuuHe;

— YCBOMUTb OCHOBHbIE MOHATUSA PaaNOMU3NKN, OCHOBLI Paanodmn3nyecknx MeToqoB UccrneaoBa-
HUSA N ONArHOCTUKU.

MecTto yuye6HOM AncuunnuHbl B cTpyktype OOI: Ob6asaTtensHas gucuunnmHa npodeccuo-
HanbHOro uukna

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

MpeameT n 3agaun pagnousmkn. Bo3MOXHOCTb NpakTU4ecKoro nNpuMeHeHns pagvodunanye-
CKMX MeToOOB B 3KOSorMn u meguvuuHe. [lnanasoHsl pagnoBonH. Obwasa xapaktepnuctuka Bbl-
COKOYaACTOTHO-TEpMMYECKOro aHanusa. dusmdeckne ocHoBbl MeToda. Buabl aueek, npumeHsie-
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MbIX MPU BbICOKOYaACTOTHOM aHarimae. OKBUBANEHTHbIE AJNTIEKTPUYHECKUNE CXEMDbI a4yenkn. dnsmye-
CKune rnpoueccbl, npoucxogdwme npun BbICOKOYACTOTHOM aHalrumse. CKI/IH-SCbeeKT. CDaKTOpr,
BrnuArwLne Ha TOYHOCTb MamepeHmﬁ. 3KpaHMpOBaHMG. MeToabl KOMMNeHcaumm paanounsnyye-
HUIO (aHI/I3OTpOI'IHbIe, aKTUBHbIE, HeﬂMHeﬁHble). D,I/ISJ'IGKTpI/I‘-IeCKMG N MarHUTHblE cBOMUCTBA Oumo-
J1oOrmM4eckKnx cpen. npOHI/lLl,aeMOCTb omnonornyeckmx cpen anda pagnounsinydyeHuna.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl hopmMupyemMbix (chopMUpoBaHHbIX) KOMMETEHLUN:
OK-4, INK-1, MK-2, MNK-5, MK-6, MNMK-7

B3.B.1B.1.1 UmnynbcHasa n undpoBas anekKTpoHUKa

Llenu n 3agayum yye6HoM AUCLUUNIUHDbI:

O3HakomneHune ¢ napameTpaMmm UMMyNbCHbIX CUrHANOB U 3aa4aMu HEUCKaXXEHHOW nepeaaydn.
OundbdepeHunpoBaHne n MHTErpMpoBaHme NMNynbcoB. MdydeHne cxem LMdpoBbIX U aHanoro-

BbIX KNOYeKn, BUAOB CBA3N MeXOY HUMU, a Takke KoveBbIX (hopMUpyOLKMX Lienen Ha X OCHO-
Be. OcBOEHME NPUHLMMNOB reHepnpoBaHMe OCHOBHbIX BUAOB UMMYNbCHbIX CUrHanoB. O3HakoM-
neHune c 6a3oBbIMM ANIEMEHTaMU Pa3fIMYHbIX BULOB FOMUK.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:
AucumnnnuHa no BbIBoOpy, OTHOCUTCS K NPOdECCUOHANTbHOMY LIKITY.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

ornekTpuyeckne wuMnynbebl. [lapameTpbl UMNYNbCHLIX cUrHanoB. [lepexoaHble npouecchl,
anddepeHumnanbHoe ypaBHeHE NepBOro nopsaka ¢ npaBon YacTblo, peLUEHNE YpaBHEHMS.
RC-uenb ¢ nocnepoBaTernbHbIM BKMIOYEHNMEM KOHAEHCATOpa: nepexod HanpshKeHus, npsimo-
YrofibHbIN MMMYMbC, NOcneoBaTeNbHOCTb NPAMOYrofibHbIX MMNynbcoB, JINH. OuddepeHuma-
Top Ha OY.

RC-uenb ¢ napannenbHbIM BKAOYEHMEM KOHOEHcaTopa: nepexod HanpsKeHus, NpsMoyrofb-
HbIn umnynbe, JIMH. NHterpatop Ha OY; norpelHOCTb MHTErpupoOBaHnS.

AHarnoroBble 1 LNPOBbIE ANEKTPOHHLIE Ktoun. [uoaHbIe Kn4dn: nocnegoBaTtenbHblA, napan-
NenbHbIN, XapakTepUCTUKN Nepeaayun; ABONYHbIE ANOLHbIE KITHOYM.

BrnvsHne napameTpbl eMKOCTEN N MHEPLMOHHOCTU TpaH3UCTOpa Ha BbiIcTpoaencTBmMe ANOOHbIX
Knroyeun.

Kntoun Ha BINT: 30, OB, OK. Ctatnyeckue pexumsl krntova Ha BIT.

BrnvsaHue nHepumoHHoctn BIT Ha 6bicTpogencTeume knoda. OntumanbHas dopma ynpasnsto-
LLIero ToKa: KoY C YCKOPSIOLWUM KOHOEeHCaTOPOM,; Koy ¢ HenvHenHon OC.

Kntoun Ha MATM-TpaH3uctopax ¢ NMMHENHON U HeNUHenHon Harpyskon; MOIT-ctpykTypa, KMOT-
CTPYKTYypa.

Orpanununtenu: onpegenexve. [inogHble orpaHNYNTENN: NocnegoBaTenbHble 1 napannesibHble;
N3MEHEHNEe Mopora OrpaHNYeHnst; XapakTepPUCTUKN nepenadn. [OByXCTOPOHHME OrpaHuYmnTeNu;
NPUMEHEHNE OrpaHnYnTENen.

dukcaTopbl YPOBHSA: NPUHLMMLI OENCTBTUSA. PUKcauma OCHOBAHWA MMMYIbCOB; (PUKcaumst Ha
3alaHHOM YpOBHe.

Bugbl cBA3M mMexay Krnovamu: HeNoCpeACcTBEeHHas, pe3vCcTUBHas, pe3MCTUBHO-EMKOCTHas!, eM-
KOCTHasi, TpaHcdopMaTopHas, AuoaHas. YcnoBus npasuibHON paboThl.

AHarnoroBble KOMMapaTopbl: HepereHepaTUBHbLIA KoMMapaTop, OouMpoOBbIBAHME CUrHAIOB;
TpUrrepbl: CUAMMETPUYHLIN TPUITEP C BHELLHUM U aBTOMaTU4ECKUM CMELLEHNEM.

Cnocobsbl 3anycka TpurrepoB. HecummeTtpuuHbin Tpurrep. Tpurrep LmntTta Ha OY. PereHepa-
TMBHbIA KOMMapaTop.
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"eHepaTopbl NPSAMOYrofbHbIX UMMYSbCoB. MynbTMBMOpaTOpP, CUMMETPUYHBIA B XAYyLWEM U aB-
ToKonebaTenbHOM peXxnme; CUHXPOHU3UPOBAHHLIN  MyrnbTuBMOpaTop. MynbTuBmnbpaTtop C
AMUTTEPHON CBA3bI0. MynbTBMBpPaTOP Ha ONEpaLnoHHOM ycunuTene

TpaH3UCTOPHbLIN BNOKUHI-reHepaTop: B XAYLLEM pPEXMME; B pexmme aBTokonebaHun; anvrens-
HOCTb MMMynbca. BroKMHr-reHepaTop B MHTErpasnbHOM UCMOSTHEHUMN.

"eHepaTopbl NMMHENHO-N3MEHSIOLLLErOCS HaNPsKeHUs1, KO3 MOUUMEHT HENMMHEMHOCTU; NPUHLUMNDI
nonyyvexnsa JIMH. Mpoctenwun MNMANH. MNenepatop JIMH ¢ TokocTabunusauymen.

NMWH komneHcaumoHHoro Tuna. MNIMH ¢ nonoxutenbHon obpatHon cesasbto; MTIMH Ha OY ¢
oTpuuaTtenbHon obpaTHON cBA3bI. PaHTACTPOHHbIN reHepaTop/INH

CxemoTtexHuka norndeckmx anemedtoB: OPJ1, PTI1, OTJ1, TTJ1 ¢ npoCTbiM U CNOXHbIM UHBEP-
TopoMm; MOT1-nornka, KMOI-noruka; 3CJ1; nHTterpanbHasa nHxektopHas norvka. OCHOBHble na-
pameTpbl NOrMYECKUX 3NIEMEHTOB.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adeTt

Koabl hopmupyembix (chopmMupoBaHHbIX) KOMMETEHLUN:
OK-4, INK-1, MK-2, MNK-5, MK-6, MNMK-7

B3.B.[1B.1.2 MogenupoBaHue HENIMHEMHbIX CUCTEM

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

[aTb goctaTtoyHoe NosiHoe uanoxeHne Hanbonee N3BECTHbIX METOOOB HENTMHENHOIO aHanNun3a,
OPMEHTUPOBAHHbLIX HA BONbLUME HENUHENHbIE CUCTEMBI N UCMONb30BaHMe KOMMNboTepPOB. Moa-
pPOBHO paccMoTpeTb NPUMEpPbI pacyeTa KOHKPETHbLIX HENTMHENHBIX CXeM Y3S1I0BbIM METOAOM,
MOBpUaHBIM METOLOM, METOAOM (PYHKUMOHanbHbIX psiaoB BonbTeppbl.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:
AucumnnnuHa no BbIBbopy, OTHOCUTCS K NPOECCUOHANTbHOMY LIKITY.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI
Knaccudumkaumnsa HenmHenHblx cxeM. ba3oBbii HAbop aNeMeHTOB HeNMMHENHbIX cxeM. Paguo-
TEXHUYECKNE Lienn C HeCYLLEeCTBEHHOM N CYLLIECTBEHHOW HENMNMHENHOCTbIO. CBSA3b OTKIIMKA U
BO3aencTBuA Anst 6e3bIHEPLUUNOHHBIX U MHEPUUOHHLIX cxeM. MogennpoBaHue HeNMUHEeNHbIX
ynpaBnsieMbIX NICTOYHUKOB. [1peobpa3oBaHmne HENMHENHBIX yNpaBisieMbIX NCTOYHUKOB.
ANnpoKcuMauuns HEMMHENHBIX XapaKTEPUCTUK SNIEMEHTOB CTENEHHbIMU pagamun. MNosiMHoMBbI
cpegHe-KBagpaTUYHOro NpubnmxkeHus. Kputepun annpokcMmarmm HennHenHocTen no Yebol-
weéay. onMHOMbI Hanny4yLWero paBHOMEPHOIo NPUBMXKEHNS.

Kyco4Ho-nuHenHas annpokcnmaumso AnnpokcumMauns cnnanHamu. lNoctpoeHme Kybudecknx
cnnanH-nonMHomoB. MNMpumeHeHne metoda LU-gakTopmsaumm npu peleHnmn nmHeapun3oBaHHbIX
ypaBHeHUN. Pa3pexeHHble CUCTEMbI YPaBHEHUM.

MpumeHeHne paaos BonbTeppbl ANs annpokcMMmauumm HeNMHenHbIX onepaTtopoB. Pagbl Bonb-
Teppbl Kak 0006LLEeHNEe MHTerpana cBepTkN Ha HennHenHble Lenu. CeoncTBa psagos BonbTep-
pbl. CxoammocTb yHKLMOHanbHbIX paaos. MHoromepHoe npeobpasoBaHue Jlannaca. Cesasb
N300paXKeHn BO3AENCTBUSA U OTKIIMKA B HEFTMHENHOW CUCTEME.

OTKNMK Ha nonMrapmMoHn4yeckoe BXoAHoe Bo3gencTemne. PacyeT cocTaBnsAloLWmMX OTKIMKa Npo-
n3BosibHoro nopsiaka. OTKAMK NPU OAHOYACTOTHOM BO3aencTBun. OTKNUK NpU ABYXHACTOTHOM
BO30ENCTBUMN.

CB4sb ssigep BonbTeppbl € KpUTEPUAMN 1151 OLLEHKN HESNTMHENHBIX NCKaXXeHU. TeCToBble CUrHa-
nbl A5 OLEHKN HENUHENHbIX nckaxeHnen. KoadppuumeHTtbl2«-1n n 3-n rapmoHunk. Koaddpmum-
eHT cxaTtus. KoaddumumeHT 6riokmpoBaHus. KoaduumeHT nHtepmoaynsaumnmn 2-ro n 3-ro no-
pagKos
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Anpa BonbTeppbl ANs NPocTeENLLNX ABYXMNOSTOCHbLIX 31EMEHTOB: HENMMHENHLIX PE3UCTOPOB.
YnpasnsgembiX UICTOYHUKOB. HENMMHENHbIX EMKOCTEN N MHOYKTUBHOCTEN.

Anpa BonbTeppbl Npy ABOVMHON HENTMHENHOW CBA3W BXOAHOIO BO3AEMNCTBUSA U OTKNMKA.
[MpakTnyeckoe pelleHne HenMHENHbIX YpaBHEHMI C NOMOLLIbIO annapaTta psagos Bonbteppbl.
CBefeHne HeNVHEeHbIX ypaBHEHUI K NOACUCTEMAM NMHEeapM30BaHHbIX anrebpanyecknx ypas-
HeHun. OCHOBHbIE CBOMCTBA NoAcucTemM Anga onpegeneHna aaep. lNpasuna coctaBneHnsa noa-
cUCTEM.

Mpumepbl pacyeTa HENMHENHBIX CXEM C MOMOLLbLIO psigoB BonbTeppbl. HenvHenHble Mmogenm
TBEPAOTENbHbIX NPUOOPOB. PacyeT rapmMoHUK B NONYNPOBOAHUKOBOM Anoae. PacyeT nHtepmo-
AYNAUMOHHBIX NpoaykToB B HY ycunutene Ha noneBoM TpaH3uCTope.

BbIBOO HEMMHENHBbIX Y3NOBbLIX YPaBHEHUN 419 pe3nCTUBHbIX cxeM. O606LeHHble BETBU Npu
HenMHeNHOM y3noBoM aHanuae. [NpeobpasoBaHne HENMMHENHBIX yrpaBisgeMbIX MICTOYHUKOB.
Mpumep cocTaBneHnsa HENMMMHENHbIX Y3MOBbIX YPaBHEHW: OBYXTAKTHbIA BbINPSMUTESb HA NOSTY-
NPOBOLHMKOBLIX ANOLAX.

PeweHne HeNNMHENHbIX Y3NOBbIX YpaBHEHUN MeToaoM HbtoToHa-PadcoHa. MaTtpuua guddge-
peHumanbHbIX NpoBogMMOCTEN. BEKTOp ntepaTUBHbLIX MICTOYHUKOB TOKa. JINHeapu3oBaHHbIEe
CXeMbl 3aMeLLEeHNS HENMMHENHbIX 3NIEMEHTOB. AHaNN3 HENMMMHENHbIX AMHAMUYECKMUX CXEM Y3110-
BbIM MeToAoM. [IMCKpeTHbIe MoAeNn ANA HENIMHENHbBIX EMKOCTEN U UHAYKTUBHOCTEMN.

BbIBOO HENMNHENHBIX TMOPUOHBLIX YPaBHEHUN PE3UCTUBHBLIX cxeM. DopMupoBaHue rmbpuaHbIX
ypaBHEHUN Pe3MCTUBHOIrO MHOroMostoCHMKa. MeTo cucteMaTnyecknx UCKNnoYeHun. PeleHne
HeNMHENHbIX TMOPUAHBIX YpaBHEHNN MeToaoM HbtoToHa-PadbcoHa.

MBpuaHbIN MEeTOA Kak COCTaBHasi YacTb MeToAa NepeMeHHbIX COCTOSAHUSA. CpaBHeHMe BO3-
MOXXHOCTEN y3roBoro n rmubpuaHoro Metogos. Nprmep cocTaBneHnsa HeNMHENHbIX TMBPUAHBIX
ypaBHEHUN.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (chopmMUpoBaHHbIX) KOMMETEHLUN:
OK-4, INK-1, MK-2, MNK-5, MK-6, MNMK-7

B3.B.[1B.2.1 MogenupoBaHue HENIMHEMHbIX CUCTEM

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

[aTb gocTaToyHOe MoriHoe U3roxeHne Hanbonee U3BEeCTHbIX METOO0B HENMHENHOro aHanusaa,
OPVMEHTUPOBAHHBLIX Ha DONbLUME HENUMHENHbIE CUCTEMBbI U MCMNOSb30BaHNE KoMmnbioTepos. lNoa-
pPOBHO paccMoTpeTb NpUMEpPbl pacyeTa KOHKPETHbIX HENMMHEWHbLIX CXeM Y3MOBbIM METOOO0M,
MOBpUOHBIM METOLOM, METOAOM (PYHKUMOHanbHbIX psiaoB BonbTeppbl.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:
AucumnnnuHa no BbIBoOpy, OTHOCUTCS K NPOdECCUOHATbHOMY LIKITY.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI
Knaccudgukauus HenNMHENHbIX cxeM. ba3oBbii HAbop 3NeMEHTOB HENUHENHbIX cxeM. Paguno-
TEXHUYECKNE Lienn C HeCyLeCTBEHHOM N CYLLLECTBEHHON HENMNMHENHOCTLIO. CBSA3b OTKIIMKA U
BO3OeNcTBUS Anst 6e3bIHEPLUNOHHBLIX N MIHEPUMOHHbBIX cxeM. MoaennpoBaHue HENMMHENHbIX
ynpaBnsieMblX NICTOYHMKOB. [1peobpa3oBaHme HENMMHENHbIX YNpaBisieMbIX NCTOYHUKOB.
AnnpokcumMmaumsi HeNIMHENHbIX XapaKTePUCTUK NIEMEHTOB CTEMNEHHbIMW psigamMmun. NofnHOMBbI
cpeaHe-kBagpaTtudHoro npubnmxkenms. Kputepuin annpokcumaymm HenmHenHocTen no Yebobl-
weéy. MonMHOMbI Hanny4yLwero paBHOMEPHOIo NPUBMXKEHNS.

Kyco4Ho-nuHenHas annpokcmaumsto AnnpokcumMauns cnnamnHamu. lNoctpoeHme Kybudecknx
cnnanH-nonMHomMoB. lNpumeHeHne metoga LU-cbakTopumsauum npu pelieHnmn NnHeapmnsoBaHHbIX
ypaBHeHUN. PaspexXeHHble CUCTEMbI YPaBHEHUM.
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MpumeHeHne pagos BonbTeppbl ANs annpokcMmaumm HeNMHenHbIX onepaTtopoB. Pagbl Bonb-
Teppbl Kak 0006LLEeHNEe MHTerpana cBepTkN Ha HenNnHenHble Lenu. CeoncTBa psagos BonbTep-
pbl. CxoammocTb yHKLMOHanbHbIX paaos. MHoromepHoe npeobpasoBaHue Jlannaca. Cessb
N300paXKeHn BO3AENCTBUSA U OTKIIMKA B HENTMHENHOW CUCTEME.

OTKNMK Ha nonMrapmMoHu4yeckoe BXoAHoe Bo3gencTemne. PacyeT cocTaBnAlLWmMX OTKIMKa Npo-
n3BosibHoro nopsiaka. OTKAMK NPU OAHOYACTOTHOM BO3aencTBuUM. OTKNUK NpU ABYXHACTOTHOM
BO30EUCTBUMN.

CB4sb sigep BonbTeppbl € KpUTEPUAMN 1151 OLLEHKN HESTMHENHBIX UCKaXXEHU. TeCToBble CUrHa-
nbl AN15 OLLEHKN HENUHENHbIX nckaxxeHnen. KoappuumeHTbl2«-1n n 3-n rapmoHuk. Koaddpmum-
eHT cxaTtus. KoaddumumeHT 6riokmpoBaHus. KoaduumeHT nHtepmoaynsaumnmn 2-ro n 3-ro no-
pagKos

Anpa BonbTeppbl ANs NPOCTENLLNX ABYXMNOSTOCHbLIX 31EMEHTOB: HENMMHENHBIX PE3UCTOPOB.
YnpasnsgembiX UICTOYHUKOB. HENMMHENHbIX EMKOCTEN N MHOYKTUBHOCTEN.

Anpa BonbTeppbl Npy ABOVMHON HENTMHENHOW CBA3W BXOAHOIO BO3AEMNCTBUSA U OTKNMKA.
[MpakTnyeckoe pelleHne HenMHENHbIX YpaBHEHMI C NOMOLLIbIO annapaTta psgos Bonbteppsl.
CBefeHne HeNVHEeHbIX ypaBHEHUI K NOACUCTEMAM NMHeapM30BaHHbIX anrebpanyecknx ypas-
HeHun. OCHOBHbIE CBOMCTBA NoAcucTem nga onpegeneHna aaep. lNpasuna coctaBneHnsa noa-
cUcTeM.

Mpumepbl pacyeTa HENIMHENHBIX CXEM C MOMOLLLIO psigoB BonbTeppbl. HenvHenHble Mmogenu
TBEPAOTENbHbIX NPUOOPOB. PacyeT rapmMoHUK B NONYNPOBOAHNKOBOM Anoae. PacyeT nHtepmo-
AYNAUMOHHBIX NpoaykToB B HY ycunutene Ha nonieBOM TpaH3uUCTope.

BbIBOO HENMMHENHBIX Y3NOBbLIX YPaBHEHUN 49 pe3NCTUBHbIX cxeM. OB606LeHHble BETBU Npu
HenMHENHOM y3roBoM aHanuae. [NpeobpasoBaHne HENMMHENHbIX yrpaBngeMbIX MICTOYHUKOB.
Mpumep cocTaBneHNsa HENMMHENHbIX Y3MOBbIX YPaBHEHW: OBYXTAKTHbIA BbINPSMUTESb HA NOSY-
NPOBOLHMKOBLIX ANOLAX.

PeweHne HeNNHENHbIX Y3NOBbIX YpaBHEHUN MeToaoM HbtoToHa-PadcoHa. MaTtpuua guddge-
peHumanbHbIX NpoBogMMOCTEN. BEKTOp ntepaTUBHbLIX MICTOYHUKOB TOKA. JINHEapu3oBaHHbIe
CXeMbl 3aMeLLEeHNS HENMNMHENHbIX 3NIEMEHTOB. AHaNN3 HeNMMHENHbIX AMHAMUYECKUX CXEM Y3510-
BbIM MeToAoM. [IMCKpeTHble MoAenNn ANA HENIMHENHbBIX EMKOCTEN U UHAYKTUBHOCTEMN.

BbIBOO HEMMHENHBIX TMOPUOHBIX YPaBHEHUN PE3UCTUBHBIX cxeM. PopMupoBaHne rmbpuaHbIX
ypaBHEHUN Pe3MCTUBHOIrO MHOroMoMMtOCHMKA. MeTo cucteMaTnyecknx UCKNnoYeHun. PeleHne
HeNMHENHbIX TMOPUAHBLIX YpaBHEHNN MeToaoM HbtoToHa-PadbcoHa.

MBpuaHbIN MEeTOA Kak COCTaBHasi YacTb MeToAa NepeMeHHbIX COCTOSAHUSA. CpaBHeHMe BO3-
MOXXHOCTEN y3roBoro n rubpuaHoro metogos. Nprmep cocTaBneHnsa HeNMHENHbIX TMBPUAHBIX
ypaBHEHUN.

CDopma npome)KyTquoﬁ aTTecTaumn: 3K3amMeH

Koabl hopmMupyembix (chopMUpOBaHHbIX) KOMMETEHLUUN:
OK-4, INK-1, MNK-3, MNK-6, rNK-7

B3.B.1B.2.2 OnekTpoMarHuTHas COBMeCTUMOCTb PaauO3SIEKTPOHHbIX CpeacCTB

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

[laTb OCHOBHblE TeopeTMYEeCKMe NOSTOXKEHUS Kypca, HayuYnTb akTUBHO UCMONb30BaTb COBPEMEH-
HbIN MaTemMaTMyecknn annapaT (pelleHne CUCTEM JIMHENHbLIX U HENMMHEWHbIX YPaBHEHUN, MHO-
ronapameTpuyeckas onTMMU3aunsa) U U3yYyeHHble paHee crneumarbHble UCLUNIIMHBI (OCHOBBI
PaaMO3NEKTPOHNKN, (pusndeckas anek-TPoHUKa, TBepAoTerNbHas 3NeKTpoHUKa) ANsl pelueHns
3aga4y obecneyeHunst ANeKTPOMarHUMTHON COBMECTUMOCTU pafMO3NEeKTPOHHbIX CPEeACTB.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:
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,D,I/ICLI,I/II'IJ'II/IHa no Bbl60py, OTHOCUTCA K I'IpO(beCCI/IOHaJ'IbHOMy LMKIy.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

CTpykTypa paguonpuémHuka: npecenekrop, cmecutenb, YIY, getektop. TpakT npensapwu-
TEeNbHOro ycuneHus n nsbunpatenbHocTU. MNoHSATME YYBCTBUTENbHOCTH

HeocHoBHbIe KaHarnbl NpMéma: NoboYHbIe, 3epKaribHbIN, BHEMNOOCHbLIN

NHTepmoaynsumsa. bnokmpoBaHmne no ycuneHuto, 6noknposaHue no wymam. lNepekpeécTtHble mc-
KaxkeHus. AMNNnMTyaHo-ha3oBas KOHBEPCUS

XapaKTepuUCTUKM 4YacTOTHOM M3bupaTenbHOCTU paauvonpuémMHuka. duHamumyeckuin auanasoH
pagvonpuémMHuka

OddekTbl, paccmaTpuBaemMble B ManowymsilemM ycunurtene B nHtepecax 3agad 9MC. lNapa-
MeTpbl 1 XxapakTepucTnkn AMC manowymsaLwero yeunmtens

OCHOBHbIE MOHATUA TEOPUU INEKTPOMArHUTHOM COBMECTUMOCTU MasnolyMsALLEero ycunutens.
MeToabl, MCnonb3yemMble A5151 KOPPEKTHOrO MOCTPOEHUS TeopUmn

N3mepsiemble napameTpbl U xapaktepuctukn 3MC. Anroputmbl namepeHuin. OCHOBHbIE COOT-
HOLUEHUS.

CDopma npome)KyTquoﬁ aTTecTaumn. 3K3amMeH

Koabl hopmupyembix (chopMUpoOBaHHbIX) KOMMETEHLUUN:
OK-4, INK-1, MK-3, MNK-4, MMK-6, MNK-7

B3.B.1B.3.1 MalwMHHbIN aHanNu13 3fIeKTPOHHbIX CXeM

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Kypc untaetca onst o3HakoMreHus ¢ obuien ctpatermen peleHunst 3agad, CBA3aHHbIX C KOMMb-
IOTEPHBIM aHaNU30M 3NIEKTPOHHBLIX cxeM. [Tomumo obLero nogxoga paccmaTpuBatoTcs Hanbo-
rfiee N3BECTHbIE Ha MpPaKTUKe MEeTOAbl: MEeTOA Y3MN0BbIX MOTEHUMANoB, MeTo KOHTYPHbIX TOKOB,
MOpUAaHBLIN MeTO, MeTO NePEMEHHbIX COCTOSIHUS.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:
AucumnnnuHa no BbIboOpy, OTHOCUTCS K NPOdECCUOHAITbHOMY LIKITY.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

PelwleHne BOMHOBLIX ypaBHEHUI AS18 NITOCKNX U chepudecknx BonH. CBoMCTBa chepnyecknx u
NMOCKMX BOSTH. [pOCTPaHCTBEHHbIV CNEKTP NIOCKMX BOMH. OfiEMEHTapHbIE U3nydaTenu n nx
ceoucTBa. PelweHune 3agaym o none B ganbHen 30He cummMmeTpudHoro subpatopa. [1H n eé
aHanua. NapamMeTpbl aHTEHH Ha NpUMepe 3NeKTpUYecKoro BubpaTtopa. STanoHHAa aHTEHHa.
Mone B ganbHewn 3oHe. [1H, opneHTauunsa u WnpuUHa rnaBHOro nenecTtka, yposeHb BOKOBLIX fe-
nectkoB (YBJ1). CkaHnposaHue [1H. OceBoe nanyyeHne. OntumanbHbIn n3nyyartens
Onpepenenne KHO n koagduumeHTa paccesiHua — 3TanioHHOro manydatens gnsa pasfinyHbIX
pexumoB paboTbl. KHL AByXMepHbIX aHTeHH. KoadhdULMEHT MCNOMb30BaHUS NMOBEPXHOCTU —
KWl aHTeHH. PelueHne 3agayn o none B AanbHEN 30HE aHTEHHbl CO CnajaloLlen K KpasMm am-
NAMTYOoN (PyHKUMM BO3BYXKOEHMS TMNa «KOCUMHYC Ha nbefectane». AHanms [OH, KHLO, YBJI,
KWUI. BonHoBoAHbIE nanyyaTtenu. BnvaHue gpasoBbiX (MMHENHbIX, KBagpaTUYHbIX, KyOnyeckmx)
Ha napameTpbl aHTEHH. Mpumepbl U3nyyaTenen ¢ KBagpaTUYHbIMU Pa30BbLIMU UCKaKEHUSAMU
Nnosisi B pacKpbiBe: PYNOpPHbIE aHTEHHbI, 3epKasibHble U FIMH30Bble aHTEHHbI CO CMELLEHHbIM U3
dokyca obnyvatenem. 3epkarnbHble N NIMH30Bble aHTEHHbI. DopmupoBaHme [IH B 30He ®PpeHe-
na. MNocTpoeHne cneunanmanpoBaHHbIX MpoLeccopoB Ha 6ase 3epkarnbHbIX U FIMH30BbLIX aH-
TEHH, OCyLlecTBASALWNX npeobpasoBaHne Pypbe B pearibHOM BpeMeHU. BO3MOXHOCTb OgHO-
BpeMmeHHoro o63opa PJ1 uenen. ®asnpoBaHHblie aHTEHHbIE peweTkn — PAP. OnpegeneHue no-
na B ganbHen 3oHe nepuoandecknx GAP. IH ®AP. Teopema o nepemHoxeHun [OH aHTeHH
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CnoxHon dgopmbl. NHTepdepeHunoHHble Makcumymbl H ®AP n cnocobbl nx nogaBneHus.
onekTpuyeckoe ckaHnpoBaHne [H ®AP. Obnactb npocTpaHCcTBa, yyYacTByowasa B hopmupo-
BaHMM nons B Mecte npuema. [MpuHumn lMonreHca-®peHensi. 3oHbl dpeHens n mx pasmep.
BnvsHue HeogHoOpoOAHOCTEN, PaAcnONOXEHHbIX B pa3HbiX 30Hax ®peHens, Ha opMUpoBaHueE
curHana B Mecte npuema. Audpakums anekrpomarHuTHoro nons. KoadduumeHT nepegaym m
UMnynbcHasi xapakrtepuctuka. MpnbnumxeHna npu peweHun 3agad audpakuum (M3nyyeHus).
Mpunbnmxenne ®peHenda. Kputepun Penes. MNpubnuxeHne ganbHen 30HbI U FeOMEeTPUYECKOM
onTukun. MpaHuubl NpnbAmxkeHnn. Judpakumsa naocknx BOMH Ha nonybeckoHe4YHOM akpaHe. Pe-
WweHne 3agavn. AHann3 aMnnnTyaHOW CTPYKTYpbl MNONS B 3aBUCUMMOCTW OT MecTa pacrosioxe-
HUS NPUeMHON aHTeHHbl. udpakumna nonga Ha yskon wenu. Lunungprnyeckmne BonHbl. Pacnpo-
CTpaHeHne paguoBoSH B cpefe ¢ notepamu. KomnnekcHas ananektpuyeckas noctodHHada. da-
30Basi NOCTOSAHHAA M MOCTOSIHHAA 3aTyxaHusa Ans pasnuyHbix cped. CkuH-addekT. Tponocge-
pa u eé BNUAHWE Ha pacnpocTpaHeHue paauoBofH. MoHocdepa. OTpaxeHue paguMoBOSH OT
NOHM3MPOBaHHbIX crioeB. Kputndeckme n MakcumMarsnbHble YacTOTbl NPU OTPaXXeHUn paguoBOSiH
oT noHoccepbl. MoHochepHble cTaHumn. Adpdekt KabaHoBa. PacnpoctpaHeHne YKB Ha Koc-
MUYECKUX paanonuHusX. OCHOBHbIE TUMbl KOCMUYECKUX paguonuHun. Notepn MOLLHOCTU Ha
Tpacce 3eMnsa-KkoCMOC, M3MEHEHWe nonspusaumm BOSHbl. OWwnbKM, BHOCMMbIE aTMOCdepPon
3emnu, B onpegeneHnn koopamHat o6bekToB B kocmoce. Pagnocssasb ¢ ucnosnb3osaHnem NC3.
Pagunocsasb CO CnyTHMKaMM Ha BOCXOAALLEM yyYacTKe TPaeKkTopun, Ha CTauMoHapHbIX opbutax
N NpU BXOXOEHUM B MMOTHbIE cnou aTMocdepbl. OTpaxeHne 1 nperioMmrieHMe pagvoBOosiH Ha
rpaHuue pasgena asyx cpeq. KoaduumneHTsl oTpaxeHus ans BOMH rOpU30oHTanbHOW 1 BEPTU-
KanbHon nonsipusaumn. NonHoe npenomMneHne, NOfIHOE BHYTPEHHEE OTpaXKeHWe anekTpomar-
HUTHbIX BOSH. B3anmoagencteme anekTpoMarHMTHbIX BOSIH C paccemBaTensamu. Xapaktepuctukm
pagvonokKaLMOHHOIO paccesiHMs: MOHOCTaTU4eckoe M buctatuyeckoe oTpaxeHue, adekTms-
Has noeBepxHocTb pacceaHns (3MNP) n 3ateHeHus. OuddysHble, 3epkarnbHble N Pe30HaHCHbIE
paccenBaTtenn. PagnonokauunoHHble paccemBatenu npocton popmbl. Onpegenenune 3P npo-
BOOALWEN MNACTUHKN U NEeHTbl, AUCKa, YrOfikoBOro oTpaxaTtesnis, NonyBOSIHOBOro BubGpartopa.
Brecrawme yvyactku pagmonokaunoHHbix uenen. Cnocobbl yMEHbLUEHUST OTPaXeHUn nonsa ot
obbekToB. Mogynupylowme pagnonokaunmoHHble paccemBatenn. Moaynauus anekTpoanHamu-
YecKkux napameTpoB paccemBaTens — a(peKkTMBHbIM cnocob cenekumm paccestHHoro curHana
Ha ooHe nomex. AMNNUTYaHas MoaynaAuns AUNOSNbLHOMO oTpaXxaTens.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3aveT

Koabl hopmupyembix (chopmMUpoBaHHbIX) KOMMETEHUUN:
OK-4,, MNK-1 MK-3, NK-6, rnK-7

63.B.[1B.3.2 LindbpoBoe moaenupoBaHne NMHpOpMaLMOHHbIX CUCTEM

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenbto 1 3agavyammn n3yydeHust Kypca siBAsieTCA O3HaKOMIeHWe ¢ MeTogamMu CTaTUCTUYECKOro
MOAENMPOBAHNA CIlyYanHbIX BENUYNH, ClyYanHbIX NPOLLECCOB U pagnocucteM, obpabaTbiBato-
LLIMX CTOXaCTUYECKME CUrHarnbl, 03HaKOMMeHMe C COBPEMEHHbBIMU CpeaCTBaMN CTaTUCTUYECKOrO
MOAENMPOBaHUs

MecTo yyebHOM AancunnnuHbl B cTpykType OOIT:
AuncumnnnuHa no BbIBoOpy, OTHOCUTCS K NPOdECCUOHANTbHOMY LIKITY.

KpaTkoe coaepxaHue (AuaakTuyeckue eamHULbl) y4eOHON ANCLMNIIUHDI
BeposaTHOCTHble mogenu. MogenvpoBaHue paBHOMEPHO pacnpeferieHHbIX CryYamHbIX Benu-
4YnH. Xapaktepuctuku [ CH. PasbirpbiBaHne nonHom rpynnsl codbiTvi. Mprmep mogennpoBaHus
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cobbiTun. MogenuposaHue guckpeTHblx CB Ha ocHOBe pasbirpbiBaHUsS COObITUIA. PeKkyppeHT-
Hble MeToabl hopmupoBaHus guckpeTHblx CB. MeTog obpaTtHbIX hyHKuMA, meTon HenmaHa.
MeTtog cynepnosvuun . MogenupoBaHune rayccosckux CB: metog UIMT, metoa nsoTponHoro
BekTopa. MogenupoBaHue HerayccoBcknx CB ¢ ncnonb3oBaHnem rayccosckmx CB. Mogenupo-
BaHWe raycCoBCKMX BEKTOPOB. Cxema MoLennpoBaHUS BEKTOPOB Ha OCHOBE YCITOBHbIX MIOTHO-
cTen BeposaTHOCTN Knaccudumkauusa rayccoBckmnx npoueccoB. Beibop wara guckpetmnsauuun. Me-
TOA CKOMb3SLEero cyMMmmpoBaHus. PacyeT BeCoBbIX KOI(hMULMEHTOB hopmupytowero ounsT-
pa. PekyppeHTHbI MeToq bopMupoBaHus npoueccoB. MeTod OpTOroHasibHbIX PasfnoXeHUN.
MpuHUMNBLI OPMUPOBAHUA HErayCCOBCKUX MPOLIECCOB NyTEM HENMHEWHOro npeobpasoBaHUs
rayccoBckunx. PopmmpoBaHue KBasurapMoHMYECKUX npoueccoB. MeTon CTaTUCTUYECKUX IKBU-
BaneHToB. MeToa KomnnekcHbIx ornbarowmx. Metoq nHpopmaunMoHHOro napameTpa.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (chopMUpoOBaHHbIX) KOMMETEHLUN:
OK-4, INK-1, MNK-5, MNK-6, NnK-7

b3.B.[1B.4.1 NMporpammMmupoBaHMe NOrM4eCKUX UHTerpasibHbIX cxem

Llenu n 3agayum yye6HoM AUCLUUNINUHDbI:

3HaKOMCTBO C MOHATMEM NPOrpaMMUpPyeEMbIX FOMMYECKNUX MHTErpasnbHbIX CXEM, N3yYEHUE apxu-
TEKTYp NporpaMmMmupyemMon nornkn n ocobeHHoCTen NPOEKTUPOBaHNA annapaTypbl Ha OCHOBE
NporpaMmMupyemMon Nornku.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:
AucumnnnuHa no BbIBoOpy, OTHOCUTCS K NPOECCUOHANTbHOMY LIKITY.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

O6nactb npumeHeHnusi, BoamoxxHocTh MJTINC, 063o0p pelaembix 3agav

MM KoMBUHaLKMOHHOrO TMNa

[Mporpammmnpyemas MaTpuyHas noruka, pasnmyHble BapuaHTbl apxutektyp MNJ1M
Peanusauusa ckobo4HbIX (hopM 1 nocneaoBaTenbHOCTHbIX (PYHKUMIA, paclumpeHne gyHKUNo-
HamnbHbIX BO3MOXHOCTEN apXUTEKTYpbI

Apxutektypa CPLD, ee orpaHnyeHns n obnactb NpuMeHeHusi. ApXUTEKTYpa MakpoSHeNKn
CPLD. CTpykTypa TpaccMpOBOYHbIX pecypcoB. [nobanbHble pecypchl.

Peanusauus cnoxHoro gewmndpatopa Ha 6asze CPLD

Peanusauusa koHe4yHoro astomarta Ha 6ase CPLD

Apxutektypa FPGA. lNMpenmyliectsa u orpaHnyeHunsi. XapaktepHole 3agayun. FPGA u a3biku
onucaHusa umMdpoBoKr annapaTtypsbl

CTpykTypa dyHKLMOHanbHoro 6rnoka FPGA. PasnuyHble BapnaHTbl peanusaunm Ob.
TpaccupoBoyHble pecypcbl FPGA. mobarnbHble TpaccupoBoYdHble pecypcbl. CTpykTypa 6510KoB
BBOJa-BbIBOAA.

OCcoBeHHOCTM apxXUTEKTYp pacnpocTpaHeHHbIx cemencts FPGA

Apxutektypa CPLD XC9500

O630p Hanbonee pacnpocTpaHeHHbIX CEMENCTB NPOrpaMmMmpyeMon STIormku

O630p Hanbonee pacnpocTpaHeHHbIX CEMENCTB NPOrpaMmMmpyeMon STIormku

Apxutektypa FPGA Spartan-2, Spartan-3

0O630p A3bIKOB ONMcCaHUs LngpoBon annapaTypbl

CtpykTypa npoekta Ha a3blke VHDL, ocHOBHbIE onepaTtopbl 1 X annapaTypHasa nHTepnpeTau-
Ms

CurHanbl, nepemeHHble 1 npoueccol B VHDL.
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CDopma ﬂpOMG)KYTO‘-IHOI?I aTTecTauun: 3aveT

Koabl hopmupyembix (chopmMUpoBaHHbIX) KOMMETEHUUN:
OK-4,, MNMK-1 MK-2, MNK-5, MK-6, MNMK-7

B3.B.[1B.4.2 MawumHHaaA onTMMMU3aLUMUA INEKTPOHHbLIX YCTPOUCTB

Llenu n 3agayum yye6HoM AUCLUUNIUHDbI:

N3y4eHune cTpaternin 1 MeTogos onTUMmM3aunn, NPUMEHSOLLNXCA OS5 KOMMbITEPHOrO Moae-
NNPOBaHUS ANEKTPOHHbIX YCTPOMCTB, HA OCHOBE KYpPCOB BbICLLEN MaTeMaTUKK, O3HAKOMSIEHME C
COBpPEMEHHBLIMW KOMMNbIOTEPHBLIMU CPeACTBaMM peanuaaumm 3agad onTuMmMsaunmn pagmnoarnekx-
TPOHHbIX YCTPOUCTB.

MecTo y4yebHOM AncunnnuHbl B cTpykType OOIT:
AucumnnnuHa no BbIBoOpy, OTHOCUTCS K NPOECCUOHANTbHOMY LIKITY.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

OnpegeneHnsa onTuMMsaunmn, napaMmeTpu4eckoro N CTPyKTypHOro cuHTesa,. CooTHoLLEHMe no-
HATUIM CUHTE3a K onTuMmnsauumn. Cxembl cMHTe3a 1 ontTumMmsaunn. OcobeHHOCTH pelleHuns 3a-
Aay oNTUMM3aLmMn 3NEKTPOHHbIX YCTPONCTB.

dopmanusauusa 3agavm ontummsaumm: PopmmpoBaHme Lenesbix PyHKUMI. Bbibop ynpaBnse-
MbIX napameTpoB. PopmMmpoBaHNe orpaHnyeHnin. HopmmpoBaHne napameTpoB.

CtpaTterus yactHoro kputepusi. Cnocodbl OpMUPOBAHMS YaCTHbIX KPUTEPUEB ONTUMArbHOCTH,
NX ncrnonb3oBaHmne npu mogennposaHumn POC

Ctpaterus doopmanbHoro o6o6ueHHoro kputepud. PopmmpoBaHme hopmarnbHbiX 0006LEHHbBIX
KpUTEPUEB: KPUTEPUM aaaUTUBHOIO U MyNbTUNAMKATMBHOMO Tuna. CTpaTerns nocnegoBaTtenb-
HOro NPUHATKSA pelweHns. MuHMMmakcHas cTpaTerus.

MHorokputepuanbHas onTMMmu3aLmst Ha OCHOBE UCMONb30BaHNA MHOXECTBA Heyny4dllaeMblX
peLueHnn

MeToabl noncka rnobansHoro akctpemyma. O63op metogos, Meton MoHTe-Kapno, metoabl ¢
ynpaBneHneM NiI0THOCTbIO UCMbITAHWUNA.

MeToabl noncka nokasibHOro 3KCTpeMyMa, He NCNob3yoLne NPoM3BoAHbIX: 0630p MeTO40B,
MeToAbl KOHpUrypauun, ConpsiXXeHHbIX HanpaeneHnn, 4edopM1MpyeMoOro MHOrorpaHH1Ka. .
MeToabl noMcka nokarbHOro 3KCTpeMyMa, UCnonb3yoLne NpomsBoaHble: 0630p MeToaoB, Me-
TOAbl HAMCKOPENLLEro Crnycka, CONPSXEHHbIX rPaaneHToB, HbIOTOHOBCKME U KBa3MHbLIOTOHOB-
CKne MeToabl.

MeToAabl YCrOBHON ONTUMU3aUUKN: MeToA WTpadHbIX YHKUMIA, MeTO4 MHOXMUTENen JlarpaHxa.
TunoBble 3agayn ANCKPETHOM ONTUMMU3aLMK, UX MHTepnpeTaunsa ans mogennposanus POC.
MeToabl AuckpeTHoM onTummuaaumm. Cxema cumnnekc-meTtoaa..

CoctaB 1 CTpyKTypa, NPUHLMNbI pa3paboTkn NporpaMMHOro obecneveHnsa 3agay onTumMmMsaunm
3NEKTPOHHbIX cpeacTts. OcobeHHOCTM NporpaMMHOro obecnevyeHunst NpMKnagaHbiX 3agau.
B0O3MOXHOCTM MCNONb30BaHNA YHUBEPCAlbHbIX MaTeMaTUYECKMX NaKeToB 4S5 ONTUMU3aL MM
3NEKTPOHHbIX CPEACTB: MeTOAbl ONTUMM3aLNN U NPUMEPDI PeLLEHNa 3adad cuMHTe3a U oNTUMMU-
3auum B naketax MathCAD, MatLab, Maple, Mathematica.

Bo3MOXXHOCTM nCnonb30BaHUs cneunanmn3npoBaHHbIX CUCTEM NPOEKTUPOBAHUS 3MEKTPOHHBLIX
CpeacTB : MeToabl ONTUMU3aL MK, KPUTEPUN ONTUMANBLHOCTU, NPUKNaAHbIe 3a4a4uu.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmMupyemMbix (chopmMUpoBaHHbIX) KOMMETEHLUN:
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OK-4,, MK-1 MNK-3, rNK-4, rnkK-e6, rnK-7

B3.B.[1B.5.1 ba3oBble CTPYKTYpbl UHTErparbHOMN 3NIEKTPOHUKU

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

[laTb OCHOBHblE TeopeTMYEeCKMe NOSTIOXKEHNSA Kypca, HayuYnTb akKTUBHO UCMONb30BaTb COBPEMEH-
HbI MaTeMaTU4eCKUn annapat (MaTemMaTU4Yeckun aHanus, Teoputo auddepeHumnanbHbIX ypas-
HEeHUN) U TeopeTU4eckyro (pusnky (Teoputo TBEPAOro Tena) Ans peLeHns KOHKPETHbIX paano-
Pn3nMYeckmx 3agay, CBs3aHHbIX C MOLENMPOBAHMEM U NMPUMEHEHUEM MHTErpasnbHbIX 3feMeH-
TOB PaANO3NEKTPOHUKN, HAYyYUTb MPUMEHATb MOSyYEeHHble 3HaHUS ANnA pas3paboTku TexHuye-
CKNX YCTPOWUCTB.

MecTo y4yebHOM AncunMnnuHbl B cTpykType OOIT:
AucumnnnuHa no BbIBoOpy, OTHOCUTCS K NPOdECCUOHAITbHOMY LIKITY.

KpaTkoe coaepxaHue (AuaakTuyeckue eamHULbl) y4eOHON ANCLMNIIUHDI

CTpykTypa KpucTannuyeckmx Ten. BonHoBas dyHKUMA 3NEeKTpoHa B Nepuoguvyeckom nore.
OHepreTnyeckme 30Hbl ANEKTPOHOB B TBEpAOM Tene. CTaTuctuka Hocutenen sapsaa B metan-
nax un nonynposogHukax. Pacnpegenenne ®epmn — Anpaka. MNNOTHOCTb SNEKTPOHHbLIX COCTOS-
HUM N ux 3anofniHeHne. CoBCTBEHHbIE M MpUMECHble NONynpoBoAHUKU. [lepeHoc 3apsiga B
TBEPAbIX Tenax. Audpdyauna n gpend HocuTenen Toka B anekTpudeckoM none. KnHetnyeckoe
ypaBHeHue bonbumaHa. WHTerpan ctonkHoBeHU. Bpemsi penakcaumm nmnynbca U SHEpPruu.
"OpsAYMe aneKTPOHbI, ANEKTPOHHas TemnepaTtypa.

p—n nepexod. BonbT — amnepHasa xapakTtepuctuka uaeansHOro p — n nepexona, TOKU reHepa-
uMm n pekombuHauun. bapbepHada n guddysmoHHas EMKOCTb p — n nepexoga. JlaBvHHbIM Npo-
Oon n TyHHennpoBaHue B p — n nepexofe. bapbepbl n gnoapl LLoTTkM. OMUYECKME KOHTaKTbI U
retTeponepexogbl. bunonspHele TpaHauctopel. Mogenn 36epca - Monna n N'ymmensa — lNyHa.
MoBepxHocTHbIN 3apsag B MOl — koHgeHcaTope. BonbT — hbapagHble xapakrepuctmku MOIT —
cTpykTyp. MNonesble TpaH3ucTopbl HA MOI — cTpykTypax. MNpubnmxkeHne nnaBHOro KaHana u
MoAenb ynpasreHnsa 3apsgom. MNpubopbl ¢ KOPOTKUM KaHamnomM W HenuHerHble 3dekTbl B
MOI1 — TpaH3ncTopax. lNonesble TpaHaucTopbl ¢ 6apbepom WoTtTkn (MESFETS).

MeToabl anuTakcuManbHOrO HapalwMBaHUsS MOMNYyNnPOBOAHMKOBBLIX MNOAN0XeK. Mcnonb3oBaHue
ANUTaKkcMn A58 N3roToBeHMst NOSyNPOBOAHUKOBBIX CTPYKTYpP. Teopus ouddysnmn npumecen B
noslynpoBogHuKax. Micnonb3oBaHne OKUCAOB M OUINEKTPUYECKUX MNEHOK MNpU U3roTOBMEHUN
NosTlynpOBOHMKOBbLIX CTPYKTYP.

CTpyKTYpbl aKTUBHbLIX NPUBOPOB.

WHTerpanbHble BunonspHble TpaH3ucTopbl. eTeponepexodHble GUNonspHble TPaH3UCTOPbI.
WHTterpanbHble MOI — tpaHauctopbl (MOSFETS). NoneBble TpaH3MCTOPbI C BbICOKOW 3rek-
TPOHHON NoaBwXHOCTLI (HEMTS). MeToabl 3onauumn nHTerpanbHbIX CTPYKTYP.

Popma NpPoOMEXyTOYHON aTTeCcTaLMmn: IK3ameH
Koabl hopmupyembix (chopmMupoBaHHbIX) KOMMETEHLUN:
OK-4, INK-1, MK-3, MNK-4, 1K-6, rNK-7
B3.B.1B.5.2 OcHOBbI BUAEO3NEKTPOHUKHN

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:
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Llenb n 3agaum cneukypca « OCHOBbI BUOEOINEKTPOHUKNY - aTb OCHOBHbIE TeOpeTU4eCKne no-
NOXEeHUs Kypca, Hay4mTb UCMNOSb30BaTh COBPEMEHHbIE MeToAbl (POPMUPOBaHUSA U 06paboTkm
BMOeocurHanos, BknoYvas TB curHanbl.

MecTo yyebHOM AncunMnnuHbl B cTpykType OOIT:
AucumnnnuHa no BbIBopy, OTHOCUTCS K NPOdECCUOHANTbHOMY LIKITY.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

dopmupoBaHue n3obpaxeHns nepegaBaemMblix CLEH B peasibHOM BPEMEHN OCYLLECTBNAETCA C
nomoLybto TB cuctem. N3obpaxeHns KnaccuuumpyroTca Kak:- QMHaMu4eckmue n ctatmdeckue; -
nnockne n obbemMHble 1 T.4. TeneBmsmoHHoe nsobpaxeHne popmumpyeTcs, Kak NpaBuIio, Ha K-
paHe KMHecKona un npegHasHayeHo ang Bocnpustue rinasom. 3putenbHoe BOCNpUSTUE Yenose-
Ka xapaktepusyeTcst He0O6X0ANMOCTbIO NPaBUNBHONO cornacoBaHus xapakrepuctmk TBC ¢ xa-
pakTepUCTUKaMUN 3PUTENBHON CUCTEMbI. [laeTca aHanm3 BOCNPUATUS 3pEHMEM YefoBeKa SpKo-
CTW, UBETHOCTU, KOHTPACTHOCTU, UHEPLIMOHHOCTU U Ap. XapakTepucTuk. NMpnBognTca oCHOBHOe
KonopumeTpuyeckoe ypasHeHue. Jlloboe nsobpaxeHne MoxeT ObITb NpeacTaBneHo B BUAe co-
BOKYMHOCTW 311IEMEHTOB, OTNNYaloLMNXCH Mexay cobon no spkoctn n ugeTy. B nobon MoOMeHT
BpeMEHW 3MEKTPOHHO-ONMTUYECKNE NpeobpasoBaHus CBET — CUrHan 1 curHan — CBeT NpPou3Bo-
AATCA B Nnpefenax 0gHoro afieMeHTa pasnoxeHus. B 3aBucnmMocTn oT HasHayeHus B TB mc-
Nnonb3yTCA B OCHOBHOM [Ba crnocoba pa3BepTOK M300paxKeHMs — NOCTPOYHas U YepeccTpoy-
Has. CogepXXUT OCHOBHbIE MPUHLMMBLI 1 cnocobbl Npeobpa3oBaHust M300paXKeHUs B aneKkTpuye-
ckun curHan. Cogepxut nHpopmaumo o pabote BuankoHa, XKK-gucnnes, nnasmeHHON naHenu
1 NONynpoBOAHMKOBLIX cCBETOAMOA0B. CoaepXuT nHopmMaumio 0 NpuHLmMnax opmMmpoBaHns
TB curHana n ero oCHOBHbIX NapameTpoB. CoaepXnT MHGopMaumio 0 NpuHUunax dopmmposa-
Hua TB curHana v ero OCHOBHbIX NapameTpoB. PacCcMOTpPeHbI OCHOBHbIE NPUHLMIMLI OPMUPO-
BaHusa cucteM uBeTHoro TenesuaeHus PAL, NTSC, CEKAM. PaccmoTpeHbl OCHOBHbIE MPUHLIN-
nbl popmmpoBaHns cuctem upeTtHoro tenesungeHns PAL, NTSC, CEKAM. PaccmoTpeHbl oc-
HOBHbIE NPUHLMMbLI OPMUPOBAHUSA cucTeM LBeTHoro TenesuaeHnsa PAL, NTSC, CEKAM.

CDopma npome)KyTquoﬁ aTTecTaumn: 3K3amMmeH

Koabl hopmupyembix (chopmMUpoBaHHbIX) KOMMETEHUUN:
OK-4,, MNK-1 MK-2, MNK-5, MNK-6, MNMK-7

B3.B.[1B.6.1 TeopeTnyeckne oCHOBbI PaAUOTEXHUKN 2

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

dopMmnpoBaHue y CTyLEHTOB KOMMIIeKca 3HaHUM, YMEHUN U HABbIKOB MO TEOPUN PagnOTEXHU-
YecKkux Lenen n curHanos, obydyeHne MeTodam aHanmsa U OCHOBaM CUMHTE3a paguoTexHuye-
CKMX YCTPOWCTB, a Takke MeTodaM WU3MEPEHUs XapakKTEPUCTUK paguoTEXHUYECKMX Lenen.
maBHas 3agava - ycBOEHME OCHOBHbIX METOAOB aHanmsa u CMHTe3a CUrHarnoB B NIMHENHbIX pa-
anouensix, oBrnageHne HaBblkaMyu U3MEPEHUIN BPEMEHHBIX U YAaCTOTHbIX XapaKTePUCTUK JIMHEN-
HbIX Lenen.

MecTo yyebHOM AancunnnuHbl B cTpykType OOIT:
AucumnnnuHa no BbIBboOpy, OTHOCUTCS K NPOdECCUOHANTbHOMY LIKITY.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI
NMpeobpa3oBaHne CUrHanoB B HESMHEMHbIX paguoTexXHU4ecknx uenax. besbliHepuMoHHble He-
nYHerHble npeobpa3oBaHnsa cUrHanoB. BHelwHWe xapakTepncTukm 6e3bIHEPLUNOHHBIX HENTUHEN-
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HbIX 3NneMeHTOB. KyCOYHO-HeNnMHenHasa u cteneHHas annpokcMMmaumsi XapakTepucTuk HennmHen-
HbIX anemMeHToB. CneKkTpanbHbI COCTaB Toka B 6€3bIHEPLUOHHOM HESNIMHEMHOM 3f1IeMeHTe npu
rapMOHNYECKOM BO3OENCTBUN. HENUHENHbIE UCKaXXEHUsI B yCUnuTene ¢ pe3vCTUBHOW Harpys-
Kon. HenuHenHble pe3oHaHCHbIE YCUNUTENN U YMHOXUTENM YacToTbl. be3blHEPLNOHHbIE HENK-
HenHble NpeobpasoBaHUs CyMMbl rapMOHMYECKMX curHanos. [MpuvHumMn paboTbl HENWMHEMHOrO
pe3oHaHcHoro yeunutens. KonebaTtenbHas xapaktepucTtuka yeunutens. KoadpduumneHT nones-
Horo aencteus ycunutend. MNpuHUMn pe3oHaHCHOro YMHOXUTENS YacToTbl. KOMOMHAUMOHHbIE
4YacToTbl NPU NONIMrAPMOHUYECKOM BO3AENCTBUN HA HENUHENHbLIA 3IeEMEHT CO CTEMNeHHOW Xxa-
pakTepuUCTUKON. AMNNUTYyOHas moaynsuma. [eTekTMpoBaHue amnnuTyaHO-MOAYSIMPOBaHHbIX
curHanos. lNMpuHuun paboTbl amnMTygHOro Moaynsitopa. NonyydeHne curHanoB ¢ ©anaHcHom
moaynsumen. MNpuHumn getektnpoBaHna AM- curHana. Yrnosast mogynauus. [letektuposaHme
CUrHasnoB C yrrnoson moaynauuen. lNonyyeHme curHanos € yrnoson moaynsumen. MNpuHumn pa-
00Tbl ha30BOro 1 4YacTOTHOro AeTeKTopoB. [IOCTOMHCTBA N HEAOCTATKN YaCTOTHLIX AEeTEKTOPOB
¢ npeobpasosaHnem UM B AM 1 B ®M. lNpeobpasoBaHne cUrHanoB B FIMHENHbLIX NapamMeTpuye-
Ckux uensix. NpoxoxaeHne curHanoB Yepes pe3ncTBHble NapameTpuyeckme uenu. MNpeobpa-
3oBatenb YactoTbl. [MoHATHME NapameTpuyeckon Lenn. CnekTp Toka B napaMeTpu4eckom pesu-
CTUBHOM [OBYXMOSMIOCHUKE. Peanusaums napameTpuyecknx pes3ncTuBHbIX anemMeHToB. Npeobpa-
30BaHMe 4acTOTbl, CMHXPOHHOE AeTekTupoBaHue. [MpUHUUNBLI NapamMeTpUdecKoro YCUneHus.
OHepreTnyeckne COOTHOLLEHUS B NapaMeTpuyecKknx peakTuUBHbIX afieMeHTax. Cxema 3amelle-
HUA NapamMeTpuU4ecKoro KoHgeHcaTtopa. Peannsaums napameTpuyeckn yrnpasnseMbiX peakTmB-
HbIX anemeHToB. OQHOKacKagHbIN NapamMeTpuyeckuin yeunurtenb. AKTUBHbIE Lienn ¢ obpaTHOm
CBA3b0 N aBTOKonebaTenbHble cuctembl NepegatoyHas PYHKUMSA NIMHEMHOW CUCTEMbI C 06-
paTHOM cBA3bl0. NpuMeHeHne obpaTHOW CBA3M B paguMOTEXHUYECKMX ycTponcTeax. Monoxm-
TenbHasa v oTpuuatensHaa obpatHasa cBs3b. icnonb3oBaHMe obpaTHOM CBA3M AN YNyYLleHus
XapaKTepPUCTUK ycunutenen. YCTOMYMBOCTb Lienen ¢ obpaTHoM cBA3b0. Kputepuin yCcTonumeo-
ctn. AktueHble RC — dpunbTpbl. OnepaumoHHbii yeunutenb. [NpuHLUUMN NOCTPOEHUS aKTUBHbIX
RC — uenen Ha ocHoBe onepaunoHHoro yeunutens. MacwrabHbin yeunutens. AHanoroBbli NH-
Terpatop. PunbTp HWXKHMUX YacTOT. ABTOreHepaTopbl FrApMOHMYECKNX KorebaHun. YCcnosus Bos-
oyxgeHna konedbaHunn. CamoBo30yxaeHWe aBToreHepatopa C TpaHcdopmMaTopHon obpaTHom
CBSA3bl0. TpexToyeyHble aBToreHepaTopbl. ABTOreHepaTopbl rapMoHMyYecknx konebanuin. Cta-
LUMOHapHbIN pexnm paboTbl. MeToa YKOPOYEeHHOro ypaBHeHUusi. CpeaHsas KpyTU3Ha akTUMBHOIO
anemeHTa. 3aBUCMMOCTb pexmnma BO30yXAeHus aBToreHepaTtopa OT Bblbopa paboyen Touku
aKTUBHOIO 3f1leMeHTa.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl hopmupyembix (chopMUpoOBaHHbIX) KOMMETEHLUUN:
OK-4,, MNMK-1 TMK-2, MNK-5, MK-6, MNMK-7

B3.B.[1B.6.2 AHanoroBasi cCxeMOTeXHUKa

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

B oucumnnnHe «AHanoroBas CXeMOTEXHMKa» pacCcMaTpuMBalOTCA YCUNUTENbHbIE YCTPOMCTBA,
reHepaTopbl rapMOHUYECKNX KonebaHun u ctabunmnsaTopbl NOCTOAHHOIO HanpshkeHus. B npo-
uecce ee nsyvyeHusi npnobpeTaroTCca HaBbIKM aHanM3a TPaH3UCTOPHbIX YCUITUTENbHbIX KackaZgoB
N NOCTPOEHUSA aHANOroBbIX 3MEKTPOHHbLIX YCTPONCTB Ha OMepaumMoOHHbIX yeunutenax. Ons msy-
YeHUs OUCUMMNHBI HEOBXOANUMO 3HATb MPUHUKMMN PaboThbl U IKBMBANIEHTHbLIE CXEMbI AJIEKTPOH-
HbIX U NONYNPOBOAHMKOBLIX NPUOOPOB, METOAbI aHanM3a 3NIEeKTPUYECKUX Lenen. TN 3HaHUs
CTYLEHTbl nony4altT B npouecce U3yvyeHus nNpeglecTBYLWMX OAUCUMMNNH « TBepaoTensHas
3EeKTPOHMKay», « TeopeTnyecKkne OCHOBbLI INIEKTPOTEXHUKNY.
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MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:
AucumnnnuHa no BbIBopy, OTHOCUTCS K NPOdECCUOHANTbHOMY LIKITY.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

. OCHOBHbIE XapaKkTepPUCTUKN YCUNUTENBbHbIX YCTPOMCTB.

. OBpaTtHble CBA3W B yCUNUTENSIX.

. JKBMBAISIEHTHbIE CXEMbI N ManoCcuUrHasnbHble NapameTpbl YCUNUTENbHbIX YCTPOUCTB.
. YCuUnuTenbHbIN Kackag no cxeme ¢ o6LWmnmM aMUTTEPOM.

. TemnepaTypHaga ctabunusauus pexmma padotbl GUNONsSpHOro TpaH3ncTopa.

. Kackag ¢ o6wum amuttepom npu pabote B pexmme 605bLIoro curHana.

. Koppekumsi HacTOTHbIX XapakTepUCTUK.

. YennutenbHble kackagbl YHY no cxemam ¢ obuien 6a3om 1 o6LLmUM KONNEeKTOPOM.
. YceunurtenbHble Kackagbl Ha NONeBbIX TPAH3UCTOPax.

10. Yeunutenu MOLHOCTW.

11. OnepaunoHHble ycunutenu.

12. Mpumepbl NPUMEHEHUS ONepPauUMOHHbIX YCUUTENEN.

13. N3bupaTernbHble yeunuTenu.

14. 'eHepaToOpbl rAPMOHNYECKUX KONebaHn.

15. Ctabunmnsatopbl NMOCTOSAHHOIO HaMNPsKEHUS.

OCOoONO OB WN -

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl hopmupyembix (chopMUpoOBaHHbIX) KOMMETEHLUN:
OK-4,, MNK-1 MK-3, INK-4, 1NK-6, rNK-7

B3.B.[1B.7.1 CneunpakTukym

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenb ocBoeHus gucumnnnHbl 3akntovaeTcs B GOpMUPOBaAHUM MUHUMYMaA (PU3NYECKUX,
CUCTEMO-TEOPETUYECKMX N (PAKTUYECKUX 3HAHWIA, KOTOPbIe JOMKHbI 06ecnevnTb BO3MOXHOCTb
NOHUMATb M aHanNM3npoBaTb NPOLIECCHI, MPOUCXOAALLME B PaONOSNEKTPOHHbIX LENsiX pasfnyHo-
ro HasHa4yeHus, yMeHe OLEeHUBaTb BIIUSIHUE HA HUX KOHCTPYKUUM U TEXHOMNOTUM.

B pesynbrate ocBoeHUs ANCUUNNNHBI O0YyYatoLWMNCa OOMKEH:

3Hamb TeopeTUYECKME OCHOBbI (PU3NKN KoNebaHUM 1 BOSH, NPUHUMMABI BO3OYXOeHUS U
pacnpoCTpaHeHUs ANEeKTPOMarHUTHbIX BOSH, MeToAbl 00paboTKn cMrHanoB, OCHOBHbIE MPUHLM-
Mbl, 3aKOHbI MOCTPOEHNSA N (PYHKLNOHMPOBAHUS INEKTPOHHbLIX CUCTEM;

yMemhb NoSib30BaTbCHA OCHOBHbLIMW MeToAaMu onncaHus KonebaTternbHbIX U BOSTHOBbIX
npoLeccoB B cUCTEMAX pasfiMyHON oM3nYecKon Npupoabl, METO4aMKN pacyeTa pagmoTexHuye-
CKMX N 9NEKTPOHHbIX CUCTEM, MNOMNb30BaTbLCA OCHOBHLIMU MOHATUAMMW, 3aKOHAMU 1 MOLENSIMN
paanousnkm;

gnadems IKCNepUMEHTaNbHbIMN MeTO4aMu NccneoBaHus KorebdaTenbHO-BOSTHOBLIX
cucteM, metogamu 06paboTku U aHann3a aKCnepuMeHTanbHON U TeopeTn4eckon paanodunsn-
Yeckon MHopmaunu.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

AucumnnnmHa OTHOCUTCS K K BapuaTUBHOW YacTu NPodeCCMOHanNbHOro Lukna ANCUmMninH, pas-
aen «BapuatmBHaga yactb. AucumnnuHbl no Bel6opy». [ns ycnewHoro 0CBoOeHUs AUCLMMINHBI
Heobxo4MMO 3HaHMe MaTeMaTUKM U (OUSKKMN.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI
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OucumnnuHa coctouT 13 wectn pasgenos Pasgen 1. CTaunoHapHble napamMeTpbl U XxapakTepu-
CTUKKN NNHENHbIX Luenen. Metoabl pacyéta nuHenHbIx uenen. Pasgen 2. NepexogHble xapakTte-
PUCTUKM NUHENHbIX Lenen. Pasgen 3. YeTtbipéxnontocHukn. Pasagen 4. Llenu ¢ pacnpegenen-
HbIMWN NnapameTpamn. Paszgen 5. HenuHenHble uenn n uenn ¢ nepeMeHHbIMU napamMmeTpamMu.
Pasgen 6.9nekTpuyeckme Lenun ¢ BakyyMHbIMU 3M1EKTPOHHbIMUK Namnamu. Pasgen 7. Onektpu-
yeckue uenun, cogepxawme TpaHanctopbl. Pasgen 8. OcHoBbl Teopun obpaTHoW cBA3W. Pasgen
8. 3aBncMMOCTb NapamMeTpOB TPaH3MCTOPOB OT YacToTbl. Pasgen 9. NeHepaTopbl rApMOHNYe-
cknx curHanos. Pasgen 10. PenakcauuoHHble reHepaTopbl.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl hopmMupyemMbix (chopMUpoOBaHHbIX) KOMMETEHUUN:
OK-6, NK-8

B3.B.[1B.7.2 Paagnodunanyecknm npakTmKym

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:
Llenbto ocBoeHMs OucumMninunHbl ABNSeTcs (OpMUpoBaHWE npeactaBrieHns O  MeTodax
MoAenupoBaHus, nocTpoeHns u obydeHuna WHC, nokasaTb npeumyLiectBa HENPOKOM-
NbOTEPOB MPU peLleHnn Mroxo hopManmnayemMbiX N 3BPUCTUYECKUX 3a4ad, BbISBUTbL aHarnoruo
dyHKUMOHarnbHbIX Bo3MmoxHocTen MHC n yenoseyeckoro moara.
B pesynbTate 0CcBOEHUS ANCUUNINNHBI OBYyYaoLWMACA OOIDKEH:

3HaTb: MeToAdbl MofenupoBaHua U obydeHna WHC, OCHOBHble KaTeropum peluaembix
3afjay, a TaKkke BO3MOXHOCTW COBPEMEHHbIX HEeWponakeToB MNPW MNOCTPOEHUN HENPOHHbIX
ceTen;

yMeTb: MPOM3BOAMTL OMNTUMalbHbIN BbIOOP HeMpoceTeBbIX NapagurMm AOns pelueHus
nocTaBneHHbIX 3aay;

BNnageTb: HaBblkamu npoekTupoBaHusa cTpyktyp MIHC npu peweHun 3agay annpok-
cvMauun, NPOrHO3MpPoBaHUA N pacno3HaBaHUA 0b6pas3os.

MecTo yyebHOM AncunnnuHbl B cTpykType OOIT:

AucumnnnmHa OTHOCUTCS K K BapuaTUBHOW YacTu NPodeCCMOHanNbHOro LuKna ANCUmMninH, pas-
aen «BapuatmBHaga yactb. AucumnnuHbl no Bel6opy». [Ans ycnewHoro 0CBOeHUS AUCLUMMINHBI
Heobxo4MMO 3HaHMe MaTeMaTUKU U (OU3KKMN.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

HdvcumnnuHa coctouT n3 cemu pasgenos. Pasgen 1. BeBegeHue. dnekrtpuyeckmne Mogenu Hen-
poHoB. Pasgen 2. MatemaTtuyeckme mogenu HempoHoB. Pasgen 3. ApxuTektypa un odydeHue
NHC. Pasgen 4. MHorocnonHsle MHC npamoro pacnpocTtpaHeHus. Pasgen 5. PekyppeHTHble
NHC. Pasgen 6. UHC ¢ camoopraHmnsaumen. Pasgen 7. Metoabl peanumsaumm HeMpOKOMIMbIOTE-
poB.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl hopmupyembix (chopMUpoBaHHbIX) KOMMETEHUUN:
OK-6, NK-8

I'Ipvmox(el-me 4 AHHOTauuun nporpamMm Nnpon3BoacCTBeHHbIX NPAaKTUK

1. Llenn nponsBoaCTBEHHOW NPaKTUKK
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Llenb npou3BoACTBEHHOW MPaKTMKM COCTOUT B O3HAKOMIEHUsI CTYAEHTOB C Buaamu OGyaylien
npodpeccunoHanbHoOM AeATeNbHOCTU (MPOEKTHOM, OpraHn3aLMOHHO-TEXHONOMMYECKON, NPon3Boa-
CTBEHHO-YNPaBreHYeCKoN, Hay4HO - UCCrneaoBaTenbCkor 1 T. M.), POPMMPOBAHUS MPaAKTUYECKNX
HaBbIKOB, YMEHWI, NPUOBPETEHUSI OMbITa BbINOSHEHUS MHXEHEPHbIX PaboT, OCHOBHbIX TEXHOSO-
TMYECKUX NpoLieccax, NPUMEHEHUN COBPEMEHHBLIX paanodU3NYECKUX U MHAPOPMALIMOHHbBIX TeX-
HOMOTUI.

2. 3apaum Nnpou3BOACTBEHHOU (TEXHONOrMYECKOW) NPaKTUKU

Bo BpemMA I'IpOI/I3BO,D,CTBeHHOI7I MNPAaKTUKN CTYOEHT OOJDKEH: U3YHNUTDb.
- BONpoOCbLI NiaHnpoBaHNA U (bI/IHaHCI/IpOBaHI/IFI Hay4HbIX pa3pa60T0|<;
- TeXHOoJ1orm4eckme rnpoueccobl n npon3soacrseHHoe O60py,D,OBaHI/Ie;

- p,eMCTByrou_l,me CTaHOapTbl, TEXHNYECKNE YCNOBUA, NOJIOXKEHNA N UHCTPYKUUWN MO 3KCNIya-
Tauun annapatHbliX U NporpamMmmMHbIX cpeacTts BbIYUCITNTENBHON TEXHUKM, I'IepI/I(*)epI/IIZHOFO 7
CBA3HOIO O60py}J,OBaHI/I$I, no nporpamMmmMmam ncnblTaHUM " OC*)OpMJ'IeHI/II-O TEXHUYECKoUn OOKYy-
MeHTauunu;

- MeToAbl onpeaeneHns 3KOHoOMN4Yeckom appeKTUBHOCTN UCCNeaoBaHU N pa3paboTok;

- npaBuiia aKcnnyataunnm cpeacts BbIMUCITUTESNIBHON TEXHUKU, N3mMepuTeribHbiX I'IpI/I60pOB
NN TEXHOJTOMNM4YeCKoro 060py,D,OBaHI/IFI, a Takke ux O6CJ'Iy>KI/IBaHI/Ie;

- BONpoOChbI obecneyeHns 6e30NacHOCTN XN3HEOEATENTbHOCTU N 3KONOrMYE€CKON YNCTOThI;
- OCBOUTb:

- MeTOoAdbl aHalim3a TeXHU4YEeCKOro ypoBHA MU3yHaemMoro annapartHoro u rnporpaMmmHoro obec-
nevyeHumsa pa,qmocpmamqecmx n I/IH(*)OpMaLlI/IOHHbIX CnctemM n nXx KOMNOHEeHTOB AJ14 onpenerne-
HUA NX COOTBETCTBUA ,D,GI?ICTBWOLLI,I/IM TEXHNYECKUM YCITOBUAM U CTaHOaApPTaM;

- annapaTtHble U nporpamMmMHblie cpencTBa, UCNOoJib3yeMble Npu NMPOeKTUpoBaHUN U SKCnJya-
Tauunn pap,mocbmsmqecmx n I/IHCbOpMaLlI/IOHHbIX CUCTEM N NX KOMIMOHEHTOB;

- NOpPAOOK N MeTodbl npoBedeHnA n O(*)OpMJ'IeHI/IFI naTEeHTHbIX UCCeLOBaHUW;

- NopsOoK  MONb30BaHWs  MEPUOAMYECKUMU  pedpepaTUBHbIMM U CMPaBOYHO-
NHEOPMAaLMOHHBIMW U3OaHMAMI MO Npodunto paboTbl NoapasaeneHus.

3. Bpemsa npoBeaeHUA NpoU3BOACTBEHHOW NPAKTUKKU
Cpoku npoBeaeHust NpakTUKK: NpaKkTuka NPoBOAMUTCA B YETBEPTOM CEMECTPE NOocCre BTO-
poro Kypca B utorne-aBrycte Mecsue npoaormknTenbHOCTb NpakTukn 2 Hegenu (108 vacos/3
3eT).

4. ®opma npoBeaeHUA NPOU3IBOACTBEHHOW (TeXHOTOrM4ecKkomn) NpakTmMkm - [Nponssoa-
CTBEHHas npakTuka NpoBOAUTCS Ha kadeape paanodmsmkm BopoHeXCKoro rocyHnBepcu-
TeTa, B HAN dunankn BopoHeXcKoro rocyHmBepcuTeTa, Ha NpeanpustuaX pagmoanek-
TPOHHOM NPOMbILLAEHHOCTH.

5. CopepxaHue Npon3BOACTBEHHOWN NMPaKTUKK

O6Lee 3HaKOMCTBO C MECTOM npoeegeHnAa nNpakTnkn. |/|HCprKT8>K no TexHuke 6e3onacHoOCTM.
OcBoeHune TeopeTU4eCcKux, I'Ipl/l60prIX N KOMMNbOTEPHbLIX UHCTPYMEHTOB.

PaboThbl no Ha4valbHOMY 3Tany nccriegoBaHuA, paGOTbI no cpeanHHoOMy aTtany uccrnenosaHuA,
pa60TbI Mno 3aK4YnTeribHOMY aTtany nccrnegoBsaHuA.
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Bo Bpems npoBefeHnsi NPOM3BOLACTBEHHOW MPAKTUKM UCMNOSb3YHTCA Crieayolme TEXHO-

nornum:

- NPUBOpPHbIE N3MEPEHUS aHanNoroBbIMK NpMdopamu;

- NPUBOpPHbIE N3MepeHns UMpoBbIMU Npubopamu;

- aHaNUTU4YEeCKNE BbIMUCIEHUS, B TOM YMCIIE KOMMbIOTEPHbIE;

- YACIEHHbIE BbIYUCIIEHUS, B TOM YUCIIE KOMMbIOTEPHbIE;

- aHanorosoe MoAenvpoBaHue MpoLEeccoB W YCTPOWCTB MOCPEACTBOM CO3[aHUSA Make-

TOB;

- UnMdpoBoe MoaenNUpoBaHNe NPoLIECCOB N YCTPONCTB Ha KOMMbIOTEpE.
MpepycmatpmuBaeTcs NpoBeAeHNe CaMOCTOSATENbHON paboThl CTYAEHTOB NOL KOHTPONeM npe-
nogasatend. OcyulecTBnserca obyvyeHne npasuriam HanMcaHus HaydHbIX OTYETOB U TPEeHU-
POBKM OKNAA0B O pe3ynbTaTax UccrefoBaHun.

NHaouBuayanbHble 3ajaHus Ha BeCb nepuo Npou3BOLCTBEHHOW MPAKTUKM npeanaratoT-
CSl KaXXOoMy CTYAEHTY ero HayydHbiM pykoBoauTenem oT kadegpbl. CTyaeHTaMm Heobxoaumo
BECTM NOAPOOHbLIN OHEBHUK MPAKTMKK, HE CTECHATLCA 3aJaBaTb NpenogasaTento BONpocChl A4
yrny6neHHOro NoHMMaHus KOHKPEeTHbIX NpobrieM pagnodusnki n paguoTexHuku. ns nonHoro
NOHUMaHNA Matepuana cregyeT akTMBHO MCMONb30BaTh KOHCYMbTALUU C HAyYHbIM PYyKOBOAU-
Tenem.

6. DopMbl NPOMEXYTOYHOWU aTTecTauum (MO MToramMm NPOU3BOACTBEHHOW MPAaKTUKU) —
3awuTa ot4yeTa

NHaouBuayanbHble 3ajaHus Ha BeCb nepuo Npou3BoLCTBEHHOW MPaKTUKW npeasaratoT-
CSl KaXXOOMy CTYAEHTY ero Hay4HblM pyKkoBoguTenem oT kadeapsbl.

CTtypeHTam HeobxoauMMO BeCTM NOAPOOHbIM OHEBHUK NPAKTUKN, HE CTECHATLCS 3afaBaTb
npenogasartesnto BONpockl Ansa yrinybneHHOro NOHUMMaHNA KOHKPETHbIX Npobriem pagmousnkm
N paguoTexHUKU. [na nonHoro NOHMMaHWsa Matepuana crnegyeTr akTMBHO MCMNOSb30BaTb KOH-
CcynbTauun C Hay4YHbIM PYKOBOAUTENEM.

7. Koabl chopMmupyeMbIX KOMMEeTeHLUN

B pesynbTaTe NpPOXOXAEHWA OaHHOW MPOWU3BOACTBEHHOW (TEXHOMOrMYecKon) NPaKTUKK
obyyaroLmiica OOMmMKeH NpMobpecTu creayowme obLeKyNbTypHblE U NPodecchoHanbHbIe KOM-
neTeHUWu:

obwekynbmypHsbie komrnemeHyuu (OK): OK-3, OK-4, OK-5, OK-6, OK-10, OK-16, OK-18, OK-19;

rnpogheccuoHanbHbIMU KoMmriemeHyusmu ro sudam dessimernbHocmu (T1K):
Hay4Ho-uccriedogamersibckas dessmenbsHocmsb: MK-1, TK-3, MK-4, MK-6;
ope2aHu3alyuoHHo-yrpasneH4yeckas desmernbHocmab: MK-12;
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O6LWeKyNbTypPHble KOMMNEeTeHLUN
OK-1 CMocobHOCTb K FPamMOTHOW MUCbMEHHOW U YCTHOW KOMMYHUKauuuM Ha R I I 4+ + |+
PYCCKOM 5i3blKe
CnocobHOCTb BbICTPaMBaTb W peanu3oBbiBaTb MEPCMNEKTUBHbIE JIMHUU
OK-2 VHTENNEeKTyanbHOro, KynbTYpHOrO, HPaBCTBEHHOro, uanyeckoro un | + | +| + + + o+ |+ +| +
nNpodeCcCMOoHanbHOro camopasB1THS 1 COBEPLLUEHCTBOBAHUS
OK-3 CI'IO(EOﬁHOCTbKI'IOCTaHOBKe Luenu v Belbopy nyTen e€ OOCTUXEHUSs, Ha- il o+l + o+l o el s +
CTOMHMUBOCTb B JOCTVXKEHMM LIENYU
CnocobHOCTb KPUTUYECKM MEepPeOoCMbICIINBATb HAKOMMEHHbIA OMbIT, W3-
OK-4 MEHSATb Mpyu HeobxoauMocTy Npodunb CBoel NpodeCCMOHanbLHON Aes- +
TENbHOCTU
OK-5 CnocobHocTb cregoBaTb 3TUYECKNM U NPaBOBLIM HOpMam; TonepaHT- | | | | | o 4| + | + o+ + |+ +
HOCTb; CNOCOBHOCTb K CoLManbHON aganTtauum
OK-6 CnocobHocTb paboTaTb CaMOCTOATENbHO M B KONMEKTUBE, CMOCOGHO- o+
CTbI0 K KynbType CoLMarnbHbIX OTHOLIEHWN
OK-7 CnocobHoCcTb cregoBaTb CouManbHO-3HAYMMbIM NPEACTaBMNEeHUAM O ol .
300pOoBOM 06pase Xu3Hu
CnocobHOoCTb k OBnageHuio 6a30BbIMM 3HAHMSAMM B obnacTv matemaTtu-
OK-8 KA M €CTECTBEHHbIX HayK, MX MCMOMb30BaHU B MpodeccMoHanbHon +| + | +| + S I I O I O I T Y I R B +
0eATenbHOCTH
CnocobHocTb Kk oBrageHuio 6a3oBbIMU 3HAHWAMU B 0BnacTu rymaHu-
OK-9 TapHbIX U SKOHOMUYECKMX HAYK, X UCMOMb30BAHMIO MPU pelleHMn coum- | + | + | + | + | +[ +| + | + [ +| +| +| +| +| +| + +
anbHbIX M NpodpeccroHanbHbIX 3agad
n HOCTb CaMOCTOATENBHO N
OK-10 CnocobHOCTb camoCcToATENBHO NpMobpeTaTh HOBbIE 3HAHUSI, UCMONb3YS wlaol el ol ol aleol ol el ol el o lalslals +
CcoBpeMeHHble obpasoBaTesbHble U MHPOPMaLMOHHbIE TEXHOMOMMU
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B.1 lN'ymaHuTapHbIi, counanbHbIi
1N 9KOHOMMWYECKUIA LINKIT

B.2 MatemaTnyeckuii 1 ecTeCTBEHHOHAYYHbIN LIMKIT

B.1.1 B.1.2
bBasoBas BapunatusHas
YyacTtb YyacTtb

b.2.1 b.2.2

BasoBas BapuatusHas

4YacTb 4YacTb

OuvcumnnnuHbl OuvcumnnnuHbl

OvcumnnnuHbl OucumnnnuHbl

B.1.B.0[1.5 Pycckuin i3blk 1 KynbTypa peuun
B.1.B.1B.1.2 OcHoBbl pe4eBOro BO3aencTaus

B.1.B.B.1.1 KynbTypa obwieHus
B.1.B.1B.2.1 PbIHOK LieHHbIX Bymar

B.1.5.1 UcTopus

B.1.5.2 dunococust
B.1.5.3 3koHOMUKa

B.1.5.4 IHOCTpaHHbIi S3blk
B5.1.B.0[.1 Monutonorus
B.1.B.0[1.2 NpaBoBeaeHve
B.1.B.0[.3 Mcuxonorusa
B.1.B.0[.4 Meparorvka

B.1.B.1B.2.2 OcHoBbl MapKeTuHra

B.1.B.[B.3.1 KynbTyponorus

B.1.B.[1B.3.2 Couuonorus

B.2.5.1.1 MexaHnwuka

B.2.5.1.2 MonekynsipHas ¢uaunka

B.2.5.1.3 OnekTpnyecTBo 1 MarHeTMam

B.2.5.3.1 Anroputmbl 1 A3bIKU NPOrpamMMUpPOBaHUS
B.2.B.0[1.2 Teopusi byHKLMIN KOMMNIIEKCHOTO nepe-

B.2.5.2.5 Teopusi BepoATHOCTEN M MaTeMaTuyeckas
MEHHOTo

cTatucTuka
B.2.B.0[1.4 AToMHasi u spepHas duanka 2

B.2.5.1.4 KonebaHus 1 BOnHbI, onTuka
B.2.5.1.5 ATomMHast u sgepHas dumauka 1
B.2.5.2.1 Matematnyeckuin aHanma
B.2.5.2.2 AHanuTuyeckas reomeTpusi
B.2.5.2.3 IlvHeviHas anrebpa

B.2.5.2.4 QudbdbepeHumansHble ypaBHEHUS
B.2.B.0[.1 NHdopmaTukal

B.2.B.0[1.3 O6wuit onsnyeckuin npakTukym1
B.2.B.1B.1.1 AcTpocuanka

B.2.B.[1B.1.2 3konorusa

B.2.B.1B.2.1 O6wwmit huanyeckuin npakTnkym2

14 CneKTparnbHbIM aHanMa

B5.2.B.1B.2.2 ATOMHbI

OK-11

CnocobHocTb cobupatb, 0600waTe U MHTEpPNPEeTMpoBaTb C UCMOMb30-
BaHMEM COBPEMEHHbIX MH(OPMALMOHHBLIX TEXHOMOruin MHdopmauwmio,
Heobxoaumylo Anst (hOPMUPOBaHUA CYXAEHWA MO COOTBETCTBYHOLLUM
cneumanbHbIM, Hay4YHbIM, CoLMarbHbIM U 3TUYeCKUM Npobrnemam

+
+
+
+
+
+
+
+
+
+

+
+

OK-12

CnocobHocTb Kk npaBuiibHOMY UCNONb30BaHUKO 06|.|.|,eHaqu0|7| n cneuun-
anbHowm TepMuHonormm

OK13

CnocobHoCTb K OBrageHuto WHOCTPAHHbLIM A3bIKOM B obbeme, gocta-
TOYHOM ONA YTeHUA U NMOHUMaHUA OpI/IFI/IHaJ'II:HOI7I nntepatypbl no cne-
LManbHOCTN

OK14

CnocobHocTb Kk oBnageHuto 6asoBbiMK 3HAHMSIMU B 0bnacT uHgopma-
TUKM U MHPOPMALMOHHBIX TEXHOMOrMI, NPOrpaMMHbIMU CpeacTBamMu u
HaBblkaMn paboTbl B KOMMbIOTEPHBIX CETAX, UCMONb30BaHWIO 6a3 AaH-
HbIX 1 pecypcoB NHTepHeT

OK-15

CnocobHocTb nonyymTb opraHm3aunoHHO-yrnpasieH4YeCkKe HaBblKn

OK-16

CnocobHOCTb OBnafieHnsi OCHOBHbIMU METOAaMM 3allMTbl MPOU3BOACT-
BEHHOro nepcoHara v HaceneHust OT BO3MOXHbIX NOCINEACTBUIA aBapun,
KaTacTpod, CTUXMIHbIX 6eacTBUiA

OK-17

CnocobHocTb NPUMEHNTbL cpencTtBa CaMOCTOATENIbHOIro, MeToaUYecKu
npaBUNbHOro UCNonb3oBaHUA MeTo40B q)MSMHeCKOFO BOCNUTaHUA U
yKpenneHna 300poBbA, NOTOBHOCTb K AOCTUXEHUHD OOJIKHOIo YpOBHA
cbwswquKon NoAroTOBNEHHOCTM Ans o6ecneyeHnss NONMHOLEHHOW couu-
anbHou 1 I'IpOCbeCCI/IOHaJ'IbHOVI AeATEeNIbHOCTU

OK-18

CnocobHOCTb MCNonb3oBaTb HOPMAaTUBHbIE MNPABOBblE [OKYMEHTbI B
CBOEW AeATeNbHOCTH

OK-19

CnocoBHOCTL MOHMMATb CYLUHOCTb M 3HaYeHue UHMopMauuy B pasBu-
TUM COBpPEMEHHOro obLLecTBa, Co3HaBaTb OMaCHOCTU M Yrpo3bl, BO3HU-
Kalolme B 9TOM npouecce, cobnogatb OCHOBHble TpeGoBaHus MHGOP-
MauMOHHOWM 6e30MacHOCTH, B TOM YUCME 3aLMThl rocTalHbl
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MpodeccMoHanbHble KOMNETeHUUU
CnocobHocTb ucnonb3oBaTb 6a3oBble TeopeTnveckue 3HaHust (B TOM
MK-1 | wicne no pucuunnuHam npodpunusauumn) Ans pelleHns npodeccuo- ]+
HarbHbIX 3aga4
AK-2 CnocobHOCTb NpUMEHSITb Ha npakTvke 6Ga3oBble npodpeccroHanbHble +
3HaHWs
CnocoBHOCTb MOHWMMaTb MpUHLMALI paboTbl M MeToabl 3KCnyaTauum
MK-3 | coBpeMeHHON pagvoaneKkTPOHHOW U ONTWYECKOW annapartypbl U obopy-
[0BaHWA
MK-4 CnocobHOCTb  MCMoNb3oBaTb OCHOBHbIE METOAbl  PaaModU3NYECKNX
M3MepeHnn
CnocobHOCTb K BNageHUo KOMMNbIOTEPOM Ha YPOBHE OMbITHOrO MOb30-
MK.5 | BaTens, npumenenmio MH(POPMAaLIMOHHBIX TEXHOMOrMiA AN peLueHus
3apay B obnacTv pagMoTexHUKWU, PaanoanieKTPOHUKU U pagnotu3nkm (B
COOTBETCTBUM C Npodmnmaaumen)
MK-6 CnocobHocTb K MpodeccMoHanbHOMYy PasBUTMIO U CaMOPas3BUTUIO B +
obnacTtv paavoun3nK1 1 3MEKTPOHUKU
AK-7 CnocoBHOCTb K OBMadeHuo MeTofdaMu 3aliMTbl WMHTEMNeKTyanbHown
COBCTBEHHOCTH
MNK-8 | CnocobHOCTb BHEAPATh roTOBbIE HAayYHble pa3paboTku
MK-9 | CnocobHOCTb Kk NPOBEAEHUIO 3aHATUI B y4ebHbIX nabopaTopusx By3oB
CnocoBHOCTb K OBMaAeHUio METOAMKON NPOBEAEHNS Y4eBHbIX 3aHATWIA B
MK-10 | yuypexaeHusix cpegHero obuyero u cpegHero npodeccuoHansHoro obpa-
30BaHUs
AK-11 CnocoBHoCTb K opraHu3aumn paboTbl MOMOAEXHBIX KOMNEKTUBOB WC-
nonHutenew
AK-12 CnocobHOCTb K MOAroToBKE [AOKyMEHTauuu Ha NpoBefdeHWe Hay4yHo-

uccrenoBartensckon paboTsl (CMeT, 3asBOK Ha MaTtepuansi, o6opynosa-
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I'Ipod)eccuouanbﬂble KomMneTeHUuuu, yctaHaBJiMBaeMblie By30M

eg.10ado 819HhOHBMO
a1anaATHaNONaH
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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

caMopa3BUTUA N COBEPLLUEHCTBOBaHUA

ro,

OK-3 - cnocoBHOCTbI0 K MOCTaHOBKE Lenu u

HacTon4un-

BbIOOpY nyTen eé [OoCTUXEHUs,

BOCTb B JOCTWMXEHUN Lenn

OK-4 - CnocobHOCTblO KpUTUYECKM nepeoc-

MbICNTMBATb HaKONMEHHbIN OnbIT,

NU3MEHATb

npu HeobxogMMocTM nNpodunb CBOEeW Mpo-

eccroHanbHo fesTenlbHOCTH

OK-5 - Cnoco6HOCTbI0 criegoBaTh 3TUHECKUM

1 NpaBoOBbIM HOpMaM; TONEpaHTHOCTb,; Cno-

CcoBHOCTb K coumanbHon agantaumm

OK-6 - CnocobHocTblo paboTaTb camocTos-

CMOCOBHOCTBIO K|

TenbHO U B KOnnektuee,

KynbType counanbHbIX OTHOLLIEHUN

OK-7 - CnocobHocTblo crnegoBaTb CoOUU-

aribHO-3Ha4YUMbIM MNpeacTaBneHnaM o 340-

pPOBOM 06pase Xn3HU

OK-8 - Cnoco6HocTblo k oBnageHuto 6a3zo-

BbIMM 3HaHMSIMM B obnactu maremaTuku U

MUX WUCNONb30BAHUIO B

NpogeccroHanbHON AeaTeNnbHOCTM

€CTeCTBEHHbIX Hayk,




103

vinod

[Shic]

S
o =T
[Ta]

,

MpakTn-

s
4

(sexodoAdLoHoM-OHLI90dU) BBHHBELOMogeMOd] | 2°G'g

(8esOBhMIOLIOHXaL) BBHHegLOTogenod| || 'G'g

1qanLelauiied _

BUHEHEOU MNdoaL 1980HOQ | 71

edALauiy BexoshnENd g

B.3 MpodeccroHanbHbIn

B.3.2 BapuartusHas yacTb

OuvcumnnnuHbl

whimiedunsu z' 2 gl g'eg

whimwedu yuioshuendonited |2 99’9

minHodisLeoarna 1980H00 Z'9'gil g€9

WIMH
-odwiaure noHauediainn 1I9dAiAdLO siqgogeqg |'9'gi'g'€'9

O oMi9el eH suHesoduawediodu 8 enHaileag z'6 gl g'e'g

godoloneHedL
xi9gauou 1 xiqHdsLoung anHesoduuamoy 16 g g9'€'9

aL1onod
-19A XI9HHOdL¥8LE€ BUNBEMWNLLIO BEHHUMEW 29T 9'€9

WaX0 XI9H
-quredialHn xunoahmiol samHesoduwwedlod| | |4 g0 g'€'g

WS10UD XI9H
-HounewdodHn anHesoduurafon sogodduil z'¢ g g9'€'9

Waxd XIGHHOdLYBLIE ENLieHe WISHHUMEN vmm_._ummm

g10Tado xiI9HHOdLYSLE
-onfred 9100WMLO8NE0D BEHLMHIeWodDIBLIE Z'Z gl d'e9

W11 XIGHUBHULBH m_\_ImmOQ_\__.—m.QO_Z va_.Qmmm

WBLO1D XIGHUBHULIBH m_\_ImmOQ_\__.—m.QO_Z Z rmqmmm

exuHodiaue seaoddunn seHOAUAUWY L' g0 g'€'g

197oLan aunoshnendonted ¢ 70'9'€’9

hg0 exnenntodisue Z1'1O'9°€'9

INEE BH hefree auHamad |1'10'9'€'9

exrHodIsUe BBHALBHOUTMIHAGD 01" 7O 9'€'9

8099af0du x1980HU08 BYMEND 670 9'€'9

ea1o10d1oA sigHwamnduonited 8'70°9'€'9

19L/eHIND 1 nush GSV_UMT_\_IXM._.D_\_.QNH_ Nqommm

minHxaLomred 1980H00 amnoshnLados] Z'9'70'9'€'9

minHxaLomred 1980H00 amnoshnLados] |'9'70'9'€'9

SVHOLIOVNRON
aoHHounendes n suHoHgedA ai9HauedIsIHY 61O g'€'g

evreHe yigHdogHal n yiaHdowiag 1099

BaWMY €70'9'€'9

SVHEaOoanr
-ofOW 90N08hnLEBWSLBIN U 197018 SI9HHBUOVK Z'T70'g'€'9

zirogeg

19Wa1omd aiaHdoodsnoduodimiy | L 7O g'€'9

b5.3.1 ba3oBas 4acTb

OuvcumnnnuHbl

WNLOOHALIOLBOTOHEMX 9100HOEBUOERG G'9'¢€'9

exvencdonred seaoLHesy $''9'€'q

exrHodbise segowHTogoduAuo| | €4'9'€'9g

exrHodyaLe BeXO|hMEND Z2°''9°¢'9

exHodbisUeont’ed | '4'9'€'9

exvendonred sexoshLONLIEL) $'€°'9'€'g

HLIO8 XI9HLMHIewod1xaue anHaHedLooduoed £'€'9'€'9

Tado xiI9HmoOLLo BIEND 2°€'9°'¢’'9

vmHegaLox B1doa| |°'€'9°€’g

mv__\_m_\_e BEXOBhMLONLELD U mxsEmISHO_\‘an_. v'29¢e9

BMUHEXBW Be8OLHES) ¢'2'9°'¢'9

exweHnfodisue z'2°9'€'9

edrHexan Kmv_om_.__\_._.MQomn_. 1'c9¢e9g

Sv_SmS% noxoshuienalenw _n_.QO._.m_Z 1'9¢9

Lmknbl,
AVCUMNIINHBI

MHpaekc,

KoMneTeHunn

OK-9 - Cnoco6HocTblo k oBnageHuto 6aso-

BbIMW 3HaHUSIMU B obnactu ryMaHUTapHbIX U
OKOHOMMYECKUX HaYyK, UX UCNONb30BaHUIO NMpu

pelieHnn counanbHbIX 1 I'IpO(beCCVIOHaJ'IbeIX

3agad

CnocoBGHOCTbI0O  CaMOCTOATENBHO

OK-10

ncnonb3ysa

HOBble  3HaHMS,
coBpeMeHHble obpasoBaTesnibHble U MHGOP-

MaLMNOHHbIE TEXHOOrnmm

npuobpertaTtb

OK-11 - Cnoco6HocTblo cobupaTb, 0606LwaTth

UHTEpNpeTupoBatb C UCMONb30BaHNEM
COBpPEMEHHbIX VIHd)OpMaLI,VIOHHbIX TEXHONOrNM

n

nHpopmMaL Mo, Heobxogumyro Anst popmMmnpo-

COOTBETCTBYHOLLNM

no
Hay4HbIM,

ITUYECKNUM np06nemaM

OK-12

CyXXAaeHun

BaHuA

n

counanbHbIM

cneymanbHbIM,

CnocobHOCTbIO K NPaBUNbHOMY)

MCnonb3oBaHWio o6LLeHay4HON U cneumanb-

HOM TepMUHONormm

OK-13 - CnocobHOCTbIO K OBNageHuio WHO-

Ana  4YTeHua N NOHMMaHUA OpUrnHanbHOU

CTpaHHbIM A3bIKOM B obbeme, 4OCTATOYHOM
nnTepaTtypbl No cneunanbHOCTU

OK-14 - CnocobHocTbio k oBnageHuto 6aso-

BbIMW 3HaHWAMK B obnactu MHd)OpMaTVIKVI n

MH(OPMALIMOHHbBIX  TEXHOOMUIA,

nporpamm-

HbIMU CpeacTBaMun U HaBblkaMu pa60TbI B

mcnonb3oBaHuio 6a3

[aHHbIX 1 pecypcoB NHTepHeT

KOMMNbOTEPHbIX CeTAX,

OK-15 - CnocobHOCTbIO 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, CTUXWI-

nocnencTeun aBapuun

HblX 6eacTBUN

OK-17 - Cnoco6HOCTbIO NPUMEHUTb CpecTBa

CaMOCTOATENbHOr o,

MeToaAnYeckn npaBunb-

HOro UCnonb3oBaHMA MeToL0B (bVI3VIHeCKOF0

BOCNUTaHUA U yKpenneHusa 300poBbA, roToB-
HOCTb K OOCTWMXXEHUID OOJDKHOro ypoBHA d)VI-

b6ecneye-

3M4eCKou noaroToBneHHOCTU Ona o

dec-

HUA NOJTHOLLEHHOW couuanbHOM U Npo!

CUOHarnbHOU eATeNIbHOCTU

OK-18 - CnocobHOCTbIO MCMONb30BaTh HOP-

B CBOeu

MaTuBHbIE€ NpPaBOBble [OOKYMEHTbI

AeATeNIbHOCTU

OK-19 - Cnoco6HOCTbI0 MOHMMATL CYLLHOCTb

N 3Ha4yeHne MHd)OpMaLLVIM B pas3BnTUKN coBpe-

MeHHoro obLecTBa, CO3HaBaTb OMACHOCTU U

BO3HMKawLWmMe B 3TOM nporecce,

cobnogate OCHOBHble TpeboBaHWst MHGOpP-

yrpossbl,

6e3onacHocTM, B TOM uucne
3aLL4MThl FOCYAAPCTBEHHOW TaWHbI

MaLMOHHON

MpodeccnoHanbHble KOMNETEHLUU
MK-1 - CnocobHocTbI0 Mcrnonb3oBaTh 6a3o-

Bble TeopeTunyeckme 3HaHusA (B TOM 4ucne

npodgpumnmsaummn) ans

pelweHna I'IpOd)eCCVIOHaJ'IbeIX 3agad

no gucuunnnHam

MK-2 - Cnoco6HOCTbIO NMPUMEHNATb Ha Mpak-

Tvke 6a3oBble NPodecCHoHarnbHble 3HaHWs
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Lmknbl,
AVCUMNIINHBI

MHpaekc,

KoMneTeHunn

MK-3 - Cnoco6HOCTbI0 NOHUMATbL NPUHLMMbI

paGOTbI M MeTodbl 3Kcnnyatauum coBpe-

MEHHOMN pPafnO3NEKTPOHHOU U OoNTU4ecKou

annaparypbl 1 060pyfoBaHVS

MK-4 - CnocoBHocTbi0 ucnonb3oBaTb OC-

HOBHble MeTOoAbl pa,u.mod)mamqecmx n3me-

peHwuit

MK-5 - CnocoGHOCTbIO K BNageHuio KOMMb-

IOTEPOM Ha YPOBHE ONbITHOrO nonb3oBaTe-

na, NpUMEHeHUo I/IH(*)OpMaLI,I/IOHHbIX TEeXHO-

7 6nactu pa-
pPaano3NEKTPOHVKN U paamo-

nornn Oona pelwleHua 3agad B O

[NOTEXHUKM,

dun3mnkn (B COOTBETCTBMM C Npodounmaam-

en)

MK-6 - CnocobHocTblo k MpodeccuoHanb-
HOMY pasBWUTMIO M CaMopa3BUTUIO B obnac-

TV paanodU3VK1 1 INEKTPOHUKU

MK-7 - CnocoGHOCTbIO K OBNageHuto MeTo-

6CT-

AaMn  3alluTbl VIHTeJ'IJ'IeKTyaJ'II:HOVI Cco

BEHHOCTU

MK-8 - CnocobHOCTbl0 BHEAPATb rOTOBbIE

HayyHble pa3paboTku

MK-9 - CnocoGHOCTbIO K MPOBEAEHUIO 3aHs-

OHbIX NabopaTopusix By3oB
MK-10 - Cnoco6HOCTbIO K OBNageHuio Me-

TN B yJel

n B

OHbIX 3aHATW

YUPEXKOEHUSX CpeHero obLLero v cpeaHero

npodeccroHanbHoro o6pasoBaHus

TOOUKOW npoBeneHua y4ye!

CnocobHOCTbI0O K OpraHusauumn

paGOTbI MONOAEXHbBIX KONMEKTUBOB WCMON-

MNK-11

HuUTenen
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MpunoxeHune 6 KagpoBoe obecneyeHne obpasoBaTesribHOro npouecca

MpuBneyveHo 65 npenogasaTenien
Bcezo
MmeloT y4eHyto CTeneHb, y4eHoe 3BaHne 60 , 13 HUX
AOKTOPOB HayK, npodeccopoB 16 ;
BeOyLUMX creunanmcTos 5 .

92% npenogaBaTenen MMeKT YYEHYO cTeneHb, 3BaHue; 7.6% npenogasaTenen NpuBreYyeHsbl
13 BeayLmnx cneumanncToB, YTo cooTBeTCTByeT TpeboBaHMaM cTaHaapTa.

Bce npenogaBaTenu Ha perynsipHoO OCHOBE 3aHMMAlOTCS Hay4YHO-METOAMYECKOW AesTenbHO-
CTbtO
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MpunoxeHue 7 BubnmoteuyHo-nHpopMauMoHHOe obecnevyeHune

Hannune yyebHo 1 yuebHO-MeToaMYECKON nuTepaTtypbl

YpoBeHb, CTyneHb 06pa3oBaHusi, B obpasoBaTerbHON

O6bem coHaa y4ebHon 1 y4ebHo-

KonunyecTtBo ak3emn-

Jons n3gaHuin, n3aaHHbIX 3a

Ne MeTOOUYECKON NUTepaTypbl nsapoB nutepaTypbl | nocnegHue 10 net, ot obule-
nporpammbl (OCHOBHas/4oNONHUTENbHANA), Hanpasne-
n/n Ha ogHOro oby4ato- | ro KonM4yecTBa IK3EMMMAPOB
HMe NoAroToBKW, cneumanbHOCTb, Npodeccus KonunyecTtBo KonunyecTtso
. Lierocsi (ansa unkna FCO — 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:
'yMaHWTapHbIR, coumarnbHbIi 1 3KOHOMUYECKUN 53 2205 44 92%
MaTtemaTnyecKkun n ecTecTBEHHOHaYyYHbIN 78 3235 161 79%
IMpodeccuoHarnbHbIN 42 738 47 88%
B TOM ymcne no uMknam UCUMNINH:
basoBas 4Yactb 38 605 39 85%
BapuaTnsHas Yactb 31 428 28 88%
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Ob6ecneyeHne obpasoBaTenbHOro npouecca ouLmManbHbIMU, NEPUOSNYECKUMN,
crnpaBo4HO-6MBMOrpadn4eckMMmn n3gaHnsamm,
Hay4YHOW NUTEpPaTypon N aNeKTPOHHO-OMBNNOTEYHON CUCTEMON

KonnyectBo 04HOTOMHbIX
Ne T _ Konuyectso 3K3eMNNAPOB, rogoBbIX
UMbl n3gaHuin .
n/n HanmeHoBaHUN “ (MUNN) MHOTOTOMHBbIX
KOMMNJIEKTOB
1 2 3 4
OdmumanbHble n3aaHns (COOPHUKM 3akoHOOATENbHbIX aKTOB, HOPMAaTUBHbIX
1. npaBoBbIX aKTOB U kogekcoB Poccunckon depepaummn (oTaenbHO n3aaHHbIe, 11 34
npoJosKalLLnecs n nepmoamyeckme))
2. OO6LUeCTBEHHO-NONUTUYECKUE U HAy4HO-MONYNSpHblE Nepuoauyeckue m3ga-
HWUg (KypHarbl 1 raseThbl)
3. Hay4yHble neprognyeckue nsganus (no npocunio (HanpaeBneHHOCTM) obpaso- 85 93
BaTeNbHbIX NporpaMm)
4. CnpaBoYHO-6mbnuorpadmnyeckne n3aaHus:
41, - QHUMKoneaum (SHUUKNoneanyeckue criosapu) 17 25
4.2. - oTpacneBsble CnoBapu M CnpaBOYHUKM (MO Npodunio (HanpasneHHOCTH) 54 67
06pasoBaTtenbHbIX NporpaMm)
4.3. - TEKyLLMe N peTpocnekTUBHbIE OTpacrneBble bubnunorpadunyeckne nocobus 3 3
(no npodhmnio (HanpaBneHHOCTM) 06pasoBaTeNnbHbIX NPorpamMm)
5. Hay4yHas nutepatypa 3279 5764
6. HaumeHoBaHMe 3neKkTpoHHO-OMBnMoTevHOM cucTemMbl, npegocTaBnsowen | OBC «N3naTenbcTBa «JlaHb»
BO3MOXHOCTb KPYrNOCYTOYHOrO AUCTaAHLMOHHOINO UHAUBMAYanNbHOro goctyna | HauuoHanbHbIN uudpoBon pe-
Ons kakgoro obyvatoerocst M3 nobon ToYKK, B KOTOPOM nMmeeTcs goctyn K | cypc «PYKOHT»
ceTn NHTepHeT, agpec B cetn VIHTepHeT OBC «YHuBepcuTeTckasn 6ubnmo-
Teka ONLINE»
OBC «KoHcynbTaHT cTyaeHTa»

Bcem oGyyatommest o6ecrniedeH OoCTyn K 3NEKTPOHHO-OMBNNOTEYHOM CUCTEME U SMIEKTPOHHOMY KaTanory
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MpunoxeHue 8 MaTepuanbHO-TeEXHUYECKOE obecneyeHue

MaTepmaano-TeXHquCKoe obecneyeHne o6pasoBaTeanoro npouecca

OucumnnuHbl MepeyeHb 060pynOBaHUSsA MecTo pacnonoxeHus

VicTopus Aya. 329. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi kKopnyc Net,

Ayg. 430. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHuBepcuTeTckas
dunocodus nn.1, y4eGHbIn kopnyc Ne1,

AKOHOMUKA Ayg. 329. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yyebHbIi kKopnyc Net,

VIHOCTPAHHBIi S3bIK Aya. 231. JlnHragoHHbIN kKabuHeT ¢ NakeTamm ayamo U BUOEO KacceT r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi kKopnyc Net,

MonuTonomms Aya. 329. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbI kKopnyc Net,

MpaBoBeneHue Aygn. 227. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi kKopnyc Net,

Menxonorms Ayn. 437. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi kKopnyc Net,

Mepgarorvka Ayn. 437. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

PyCCKMii SI3bIK 1 KyTbTypa peun Aygn. 430. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yyebHbIi Kopnyc Net,

KynbTypa obLieHus Ayn. 227. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi kKopnyc Net,

OCHOBbI PEUYEBOTrO BO3EMCTBIS Aypn. 227. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi kKopnyc Net,

Aygn. 227. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHuBepcuTeTcKas
PbIHOK LieHHbIx Bymar g Y i i ° I1J'I.1,F;/‘466Hbll71 KOpI'Ir))/C No1,

OCHOBbI MapKETUHTa Aygn. 227. Hoytoyk ASUS K50AF, npoektop Samsung SP-M2008S. r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

KynbTypororus Aygn. 430. Hoytoyk ASUS K50AF, npoektop Samsung SP-M2008S. r. BopoHex, YHuBepcuteTckas
nn.1, yyebHbIi Kopnyc Net,

Aya. 320. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTcKas
Couvonorus nn.1, yuebHbIi kKopnyc Net,

Mexanuka Ayn. 428. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTcKas
nn.1, yyebHbI Kopnyc Net,

Ayn. 428. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTckas
MonekynsipHasi dusmka g ™ i i I1J'I.1,F;/‘466Hbll71 KOpI'Ir))/C No1,

ONeKTpPNYECTBO U MarHeTU3m Ayn. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuteTckas
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nn.1, yuebHbIi Kopnyc Net,

KonebaHus 1 BomnHbI, onTuka

Ayn. 428. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbI kKopnyc Net,

AToMHas u agepHas dusuka 1

Ayn. 428. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

MaTtemaTtnyecknn aHanus

Ayn. 435. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbI Kopnyc Net,

AHanunTtnyeckas reomeTpud

Ayn. 435. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbIi Kopnyc Net,

JInHenHas anrebpa

Ayn. 435. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

OudbdepeHumnanbHble ypaBHEHNS

Ayn. 428. Hoytbyk HP Pavilion Dv9000, npoektop BenQ MP575, rpadwuyeckuii
nnaHwet GENIUS G-Pen F610

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbIi kKopnyc Net,

Teopusa BepoATHOCTEN U MaTeEMa-
TU4eckKas CTaTUCTMKa

Ayn. 435. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbIi kopnyc Net,

ANropuTMbl U 3bIKM NPOrpamMmmm-
poBaHus

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeMaTUYECKOro 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. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

OOBwmn pmsmyecknii NpakTukym1

nab.427.J1abopatopHble komnnekcol JIKO-3, JIKO-11, NIKO-1A, JIKO-3, MNonapumeTp
kpyroson CM-3, ®otomeTp KOK-5M;

nab.145.Komnnekt npnbopos Ana usmdeckmx naMmepeHuin no teme "MonekynspHas
dusmka n TepmognHammka" — OIT

na6.30 YcraHoBKa Ansa peructpauum anbga-m3nyyeHns pasnmyHbIX UCTOYHUKOB (M3-
MepeHUIn CKOPOCTU cyeTa anba-yacTuy, B Bo3gyxe nabopartopum npu HopMarbHbIX
yCNnoBusX).

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kopnyc Net,

ATOoMHas u agepHas dusunka 2

nab.33YcTpoiicTBO Ans HabnoaeHus pacnaga Me3oHOB KOCMUYECKOro U3NyYeHus 1
OLEHKM UX cpedHen SHeprum Ha NoBEPXHOCTU 3emnun.

r. BopoHex, YHuBepcuTeTckas
nn.1, yyebHbIi Kopnyc Net,

AcTtpodmsmka

Ayn. 428. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbIi kKopnyc Net,

Skonorus

Ayg. 321. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S.

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

OOBwmn pnsmyecknii NPaKTUKym2

nab.427.J1abopatopHble komnnekcol JIKO-3, JIKO-11, NIKO-1A, JIKO-3, MNonapumeTp
kpyroson CM-3, dotomeTp KOK-5M;

nab.145.Komnnekt npnbopos Ana usmdeckmx naMmepeHuin no teme "MonekynsapHas
dusmka n TepmognHammka" — OIT

na6.30 YcraHoBKa Ansa peructpauum anbga-m3nyyeHns pasnmyHbIX UCTOYHUKOB (M3-
MepEeHUIn CKOPOCTU cyeTa anba-yacTuy, B Bo3gyxe nabopatopum npu HopMarbHbIX
YCNoBusX).

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

ATOMHbLIN crniekTpasibHbI aHanums

na6.30 YcraHoBka Ana perucrpauum anba-manyy4eHus pasnmyHbiX UCTOYHUKOB (13-

r. BopoHex, YHuBepcuTeTckas
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MepeHUIn CKOPOCTU cyeTa anbda-yacTuy, B Bo3gyxe nabopatopym npu HopMarbHbIX
yCNnoBusX).

nn.1, yuebHbIi kopnyc Net,

MeToabl MaTtemaTndeckon nsnkm

Ayn. 435. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

TeopequeCKaﬂ MexXaHnKa

Ayn. 428. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbI Kopnyc Net,

KBaHTOBasi MexaHuka

Ayn. 428. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbIi Kopnyc Net,

GJ'IeKTpOLI,I/IHaMVIKa

Ayn. 428. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

TepmMmognHamuka n ctaTucTUyeckas
duamka

Ayn. 428. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

Teopusi konebaHui

Ayn. 437. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbIi Kopnyc Net,

dunsnka cnnoLUHbIX cpen

Aygn. 435. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S.

r. BopoHex, YHuBepcuTeTCKas
nn.1, yuebHbIi kKopnyc Net,

PacnpocTpaHeHue anekTpomarHuT-
HbIX BOJH

Ayn. 437. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbIi kKopnyc Net,

Crartucrtnyeckas pagmnodusnka

Ayn. 437. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

ayn. 307, nabopaTopHble KOMMIEKCbl AN U3yYeHUs PagmoU3nKM N SrEeKTPOHUKU:
reHepatopbl curHanos ['3-34, ocuunnorpadbl C1-436 C1-67, aHaomnsaTop CnekTpa,
n3MepuTenb HEMUHENHBIX UCKaXXEHUIA, CHYETHMKM MMMYNbCOB, NTabopaTopHble MaKeThl

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kopnyc Net,

PaD,I/IOSJ'IeKTDOHVIKa

Ayn. 437. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

dunsnyeckas SNEeKTPOHMKa

Ayn. 437. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTckas
nn.1, yyebHbIi Kopnyc Net,

nOHyFIpOBOﬂHI/IKOBaFI SNEeKTPOHMKa

ayn 414, nabopaTopHble cUeHabl ANA U3yYeHUsl CBOWCTB GMBOMSAPHBIX U MOMNeBbIX
TPaH31CTOPOB

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbI Kopnyc Net,

KBaHTOBas pagnodusnka

Jlabopatopus 111, komnnekt nabopaTopHoro obopyaoBaHMs ANSA U3yYeHUst nasep-
HOW TEXHWUKMN

r. BopoHex, np. Pesonio-
umn, 33, yy4ebHbI KOpnyc
Ne3

Be3onacHOCTb Xn3HeaeaTenbHo-
CTn

na6.110, KomnbtoTepsl Il nokoneHus - 16, npuHTep nasepHbin - 2.CkaHep, MynbTu-
MeguiHble npoekTopbl - 3 WT., Nna6111. MNnakaTel N0 TemMama NeKUMn , TpeHaxepbl
Ons oTpaboTkN cepAeyvHO-NEro4YHoON peaHnMaumm, Komnnekt wuH (Outepuxca, Kpa-
Mepa Ans BEPXHUX U HUKHUX KOHeYHocTen), BopoTHuk LLlaHca, 4o3MMeTpbl, CTeHabl C
OEeMOHCTPaLMOHHBIMU MaTepnanamu.

r. BopoHex, yn. MywkuH-
ckas 16, y4. koprnyc Ne4

MWKpONpOLIECCOPHbIE CUCTEMBI

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wT.)

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

UncneHHble MeToabl U MaTEMATU-
Yyeckoe MoaenmpoBaHne

y4yebHo-Hay4Has nabopaTopus "Pagnodmsmyeckas nHgopmatumka', aya. 415, ocHa-
weHHas 12 komniotepamu Intel Celeron 2,53, O3Y 256M6, HXXM/[, 80I'6

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

Xnmus

Ayn.116. Jlabopatopusi obLiexmmMmmyeckoro npaktukyma.. Jlabopatopus cumanyeckomn

r. BopoHex, YHuBepcuTeTcKas
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XUMUn

nn.1, yuebHbIi Kopnyc Net,

BeKTOpHbIN N TEH30PHbIM aHann3

Ayn. 436. Hoytbyk HP Pavilion Dv9000, npoektop BenQ MP575, rpadwuyeckuii
nnaHwet GENIUS G-Pen F610

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbI kKopnyc Net,

MHTeraJ’IbeIe YpaBHEHNA U Ba-
pnaunoHHOE NCHNCneHne

Aygn. 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 MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Celeron 2.53 (15 wr.)

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

PagnoTtexHundeckue Lenn n curHa-
Jbl

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
nbtotepbl Celeron 2.53 (15 wr.), aya. 307, nabopaTopHble KOMMNMEKChl ANS N3yYeHUs
pagmodU3MKM 1 SMEeKTPOHUKKN: reHepaTtopbl curHanos [3-34, ocuunnorpadgbl C1-436
C1-67, aHanusatop cnekTpa, U3MepuTenb HEMUHENHbIX UCKaXKEHWUN, CYETYMKN UM-
nynbCcoB, NabopaTopHble MaKeTbI

r. BopoHex, YHuBepcutetckas
nn.1, yuebHbIi kopnyc Net,
ayn. 415, 307

PaguonpureMHble yCTponcTBa

JlaGopaTopusi BbIYMCIIMTENbHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
nbtotepbl Celeron 2.53 (15 wr.), aya. 307, nabopaTopHble KOMMNMEKChl ANS U3yYeHUs
pagmodU3MKM 1 3NEeKTPOHUKKN: reHepaTtopbl curHanos 3-34, ocuunnorpagbl C1-436
C1-67, aHanu3atop cnekTpa, U3MepuTenb HEMUHENHbIX UCKaKEHWUN, CYETYMKU UM-
nynbCcoB, NabopaTopHble MaKeTbI

r. BopoHex, YHuBepcutetckas
nn.1, yuebHbIi kKopnyc Net,

dunsnka BOSTHOBbIX npoueccos

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
netotepbl Celeron 2.53 (15 wr.)

r. BopoHex, YHuBepcutetckas
nn.1, yuebHbIi Kopnyc Net,

d)yHKLI,I/IOHaJ'IbHaFI SNEeKTPOHMKa

JlaBGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
netotepbl Celeron 2.53 (15 wr.)

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

PelueHnuve 3apay Ha 3BM

JlaGopaTopusi BbIYMCIIMTENBHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
netotepbl Celeron 2.53 (15 wr.)

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

AnekTpoamHamnka CBY

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeMaTUYECKOro MOAENMPOBAHUS: KOM-
netotepbl Celeron 2.53 (15 wr.)

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

Panmocbmmqecme MeTodbl

Ayn. 437. Hoytoyk HP ProBook 4510s, npoektop Sanyo PLC-WXU300

r. BopoHex, YHuBepcutetckas
nn.1, yuebHbI Kopnyc Net,

BeefeHue B cTaTUCTUYECKYIO pa-
ONodU3nKy 1 MHOOPMaTUKY

Hoyt6yk HP ProBook 4510s, npoektop Sanyo PLC-WXU300

r. BopoHex, YHuBepcuTeTckas
nnowaab, 4.1,

BeeneHuve B pagmodmsmky

HoyTt6yk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTcKas
nnowaap, a.1, aya. Ne 146

LindppoBbie meToabl B MHGOpMa-
LUMOHHbIX cUcTeMax

HoyTtoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcutetckas
nnowaap, 4.1, aya. Ne 138

lMomexoycTonumBoCTb MHopMa-
LUMOHHBIX CUCTEM

HoyTtoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcutetckas
nnowaap, a.1, aya. Ne 138

N3nyyeHune, pacnpocTpaHeHne u
paccesiHMe paaunoBOJH

HoyTt6yk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcutetckas
nnowaap, 4.1, aya. Ne 138

LUndposoe mogenmpoBaHne UH-
POpPMaLIMOHHBIX CUCTEM

HoyTt6yk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcutetckas
nnowaap, a.1, aya. Ne 138

Mpunbopbl 1 ycTponcTea TBEPAO-
TENbHOMW 3NEKTPOHUKM B MHGopMa-

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wT.)

r. BopoHex, YHuBepcuTeTCcKas
nnowaap, a.1, aya. Ne 146
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LUMOHHbIX CUCTEMAX U TENTEKOMMY-
HUKaLMAX

KaHanbl nepegayn nHgpopmawmm B
cucTtemMax TefieKoMMyHUKaLnn

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wT.)

r. BopoHex, YHuBepcuTeTckas
nnowaap, a.1, aya. Ne 146

N3nyyeHne n pacnpoctpaHeHue
HeCMHycouganbHbIX BOSTH

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wT.)

r. BopoHex, YHuBepcuTeTckas
nnowaap, a.1, aya. Ne 146

OcHoBbI MOBUIMBHBLIX CUCTEM CBSI3U

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM M MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wT.)

r. BopoHex, YHuBepcuTeTckas
nnowaap, a.1, aya. Ne 146

TOP2

JlaBGopaTopusi HaHockonun 1 HaHoTexHonorun LIKMHO BIY: ckaHupyowmii 3oHO0-
BbI Mukpockon Femtoscan 001,

CKaHUpYHLLMIA 30HA0BLIN MUKpockon Solver P47Pro.;

JlaBGopaTopusi aNeKTPOHHOW MWKPOCKOMUW: 3NEKTPOHHBIN Mukpockon JSM-6380LV ¢
aHeproagncnepcuoHHon npuctaskor INCA Energy-250

r. BopoHex, YHuBepcuTeTcKas
nnowaap, 4.1, aya. Ne 142,
nab.7

AHanoroeasi cxeMOTEXHMKa

YyebHaa nabopatopusi TEXHONOrMU NONyNpPOBOAHWUKOBBIX MaTepuanos U npubopos:
NMOCT BaKyyMHbI YyHuBepcarnbHbli BYT1-4, ycTtaHOBKa BakyyMHOro MHOFOCIOMHOMO
Hanbinexvs YBH-2M-1

r. BopoHex, np. Pesontouun,
24, kopnyc 3, aya.108

CneunpakTnkym

y4yebHo-Hay4Has nabopaTopus "Pagnodmsmyeckas nHgopmatumka', ayq. 415, ocHa-
weHHas 12 komnioTepamu Intel Celeron 2,53, O3Y 256M6, HXKM[, 80I'6

r. BopoHex, YHuBepcutetckas
nnowaap, 4.1, aya. Ne 138

Pagnodunamyeckuin npakTmkym

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wT.)

r. BopoHex, YHuBepcuTeTcKas
nnowaap, a.1, aya. Ne 146

dusmyeckas KynbTypa

CnopT3an, TpeHaxepHbIi 3an.

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

OcHoBbil TEOPMN NO3HaAHUA

Ayg. 430. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S.

r. BopoHex, YHuBepcuteTckas
nn.1, yuebHbIi kKopnyc Net,




115



