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1. O6wume nonoxeHus

1.1. OcHoBHas ob6pa3oBaTenbHas nporpamma 6akanaBpuara, peanusyemasa Prboy BI1O
«Bl'Y» no HanpaBneHuto nogrotoeku 03.03.03 Paguodusuka,

npodunb KomnboTepHas anekTpoHuka

KBanudukaums, npuceansaemasi BbinyCkHMkam — 6akanasp

OcHoBHas obpasoBaTernibHas nporpamma, peanudyemasi B BopoHexckom rocygapcrBeH-
HOM yHMBepcuTeTe no HanpasneHuto nogrotoskn 03.03.03 Paguodumamka no npocpunio Komrb-
loTEepHasi SNeKkTpoHMKa, npeacrasnaeT cobon cucteMmy JOKYMEHTOB, pa3paboTaHHy C y4eToM
TpeboBaHUN pbiHKa Tpyaa, Ha ocHoBe PefepanbHOro rocyaapcTBEHHOro obpasoBaTeribHOro
cTaHgapTa No COOTBETCTBYHOLLEMY HanpaBfieHMIO NOArOTOBKWU Bbiclwero obpasosaHusa (ProcC
BO), a Takke ¢ y4eTOM pekomeHA0BaHHOW NpuMepHOn obpasoBaTesfibHON NporpaMmmbl.

OOl BO pernameHTMpyeT Uenun, oxuaaemble pesynbTaTbl, COAEp)KaHME, YCMOBUS U
TEXHOSorMmM peanusaumm obpasoBaTesibHOro Npouecca, OUEHKY KadecTBa NOLArOTOBKU BbIMyCK-
HWKa MO AaHHOMY HanpaBfeHWo MOArOTOBKU M Npodunto 1 BKNYaeT B ceba: yuebHbIn nnaH,
paboyune nporpaMmbl y4ebHbIX KypCcoB, NpeaMeToB, ANCUUNNNH (Moaynen) n gpyrme matepua-
nbl, obecneunBaroLLmMe Ka4eCTBO NOAroTOBKM OBy4valoLMXCs, a Takke nporpammbl y4ebHON n
NPON3BOLCTBEHHOW MNPaKTUK, KareHAapHbIn y4ebHbIM rpaduvk 1 mMetogudeckue matepuansl,
obecneunBaroLLme peanmsaLmio COOTBETCTBYOLWEN 0bpa3oBaTeflbHON TEXHOOMMN.

OcHoBHbIMM  nonb3oBatenamu OOl aBnAlTCA: pyKOBOACTBO,  NpodheccopcKo-
npenogaBaTenbCkMi cocTaB U CTyaeHTbl BIY; rocygapcTBeHHble aTTecTauuMOHHbIE U 9K3ame-
HaUMOHHbIE KOMMUCCUU; 0ObeaMHEHNA cheunanucToB U paboTogatenen B COOTBETCTBYHOLLEN
chepe npodeccnoHansHOM OeATENbHOCTU; YNOSTHOMOYEHHbIE FOCYAapCTBEHHbIE OpraHbl UC-
NOSIHUTENBHOM BNAacTW, OCYLLECTBNSAOLWME aKKpeauTauui M KOHTPOSb KayecTBa B cUCTeMe
BbiCLIEro o6pasoBaHus.

1.2. HopmaTuBHbIEe AOKYMEeHTbI ans pa3paboTtku OOl 6akanaBpuaTa no HanpaBleHUIO
noarotoBku 03.03.03 Paanocusmka

HopmaTueHyto npasosyto 6a3y paspabotkm OOl 6akanaspuata no HanpaBneHUo Nog-
rotoBku 03.03.03 Pagunodumsuka no npodpunto KomneloTepHas arnekTpoHka COCTaBnaoT:

- ®epepanbHbIn 3akoH Poccuinckon ®egepaumm ot 29.12.2012, Ne 273-d3 «O6 obpaso-
BaHun B Poccuinckon ®egepauumny (C nocrnegyowmmm n3MeHEeHNAMN U JONOSTHEHUAMMN);

- YctaB ®IBOY «BlY»;

- ®epepanbHbIl TOCYy0apCTBEHHbIM ob6pasoBaTtenbHbin ctaHgapT (PrOC) no Hanpasne-
Hutio noarotoBkn 03.03.03 Pagmodmanka Bbicluero obpasoBaHus, YTBEPXKOEHHbIN NPUKa3oM
MwuHuctepcTBa obpasoBaHus 1 Haykn Poccurckon ®epepauum ot 12.03.2015, Ne225;

- Npunkas MuHobpHaykmn Poccum ot 19.12.2013 Ne1367 «O6 yTBepxaeHun MNopsigka opra-
HU3aUMM U OCyLLEeCcTBNeHns obpasoBaTenbHOM AeATENbHOCTN No obpasoBaTesibHbIM Nporpam-
MaMm Bbicllero obpasoBaHus — nporpammamM 6akanaepuara, nporpammam crneuyuanureTta, npo-
rpammam marucTpaTypbly;

1.3. O6wan xapakTepMcTuka OCHOBHOM oOpa3oBaTesfibHOM NporpamMmmsbl BbicLiero oopa-
30BaHus
1.3.1. Uenb peanunsauyun OOI

OO0l BO no HanpaeneHuto nogrotoBkn 03.03.03 Pagmodumsvka nmeeT CBOEN LENbio
pasBuUTME Yy CTYOEHTOB JIMYHOCTHBIX Ka4yecTB, a Takke (popMMpOBaHME OBLLEKYNbTYPHbBIX YHU-
BepcanbHbiX (06OLEeHay4HbIX, COUMAanNbHO-IIMYHOCTHbIX, WHCTPYMEHTasnbHbIX) M npodeccuno-



4

HanbHbIX KOMNETEHLMI B cOOTBETCTBUMN C TpeboBaHuamn ®rOC BO no gaHHOMY HanpaBfeHuio
noaroToBKM.

B obnactu BocnutaHua uensto OOl no Hanpasnexuto nogrotoskn 03.03.03 Pagunodu-
3uKa ABnAeTca popMmpoBaHMe CoUManbHO-NMYHOCTHLIX Ka4yeCcTB CTYAEHTOB: LeneycTpemrieH-
HOCTW, OpraHM30BaHHOCTK, TPyaontobus, OTBETCTBEHHOCTM 3a KOHEYHbIN pe3ynbTaT CBOEN
npodeccrnoHanbHON OeATENbHOCTU, MPaXOaHCTBEHHOCTU, YMEHW0 paboTaTb B KOMMeEKTMBE,
KOMMYHMKabenbHOCTUW, TONEPaHTHOCTK, NOBbILLEHNE NX OBLLEN KyNbTYypbl.

B obnactn obyyeHus uensto OO BO no HanpaeneHuto nogrotoskn 03.03.03 Pagnodu-
3MKa sBnsieTca nonyyvyeHne dyHaameHTanbHbIX 3HAHWA MO AUCUMNIMHAM o6LeHay4YHOro wu
npoeccrnoHarnbHOro LMKIOB, a Takke yrnybrneHHoro npogeccnoHansHoro obpasoBaHus, nos-
BONAOLLEro BbINYCKHUKY ObGnagaTb YHMBEPCANbHbIMU M NpeaMeTHO-Cheumnann3npoBaHHbIMM
KOMMNeTeHUMs MK, CnocobCTBYOLNMMM ero coumnanbHOM MOBUNBHOCTU M BOCTPeboBaHHOCTM Ha
pblHKE TpyAa, obecneymBaloLLMMM BO3MOXHOCTb BbICTPOro 1 CaMOCTOSATENBbHOMO NpnobpeTeHmns
HOBbIX 3HaHWN, HEOBXoANMbIX ANs afanTaunn 1 ycnewHon npodeccmoHanbHOn AeaTenbHOCTM
B 0651aCTN paano3NEKTPOHUKN.

1.3.2. Cpok ocBoeHusi OOl

Cpok ocoeHusi OOl BO no Hanpaenenuto nogrotoskn 03.03.03 Pagnodumsmka - 5 ner.
dopma 0by4eHnss — O4HO-3a04Has.

1.3.3. TpynoemkocTtb OOI

TpyaoeMkocTb ocBoeHuns ctyaeHTom aaHHon OOl BO 3a Becb nepuog oby4veHus B Co-
otBeTcTBMM ¢ ®IOC BO no gaHHOMy HanpasneHuto coctaBnseT 240 3a4eTHbIX efuHuL U
BKMNtOYaeT BCE BMAbl ayOUTOPHOM M CaMOCTOATENbHON paboTbl CTyAeHTa, NPaKTUKN U BPEMS,
OTBOAMMOE Ha KOHTpPOIb KadecTBa ocBoeHnda ctyaeHtom OOIT BO.

1.4. Tpe6boBaHUA K aOUTYPUEHTY

Ona ocsoeHus OOl BO nogrotoBkn 6akanaBpa abuTypueHT OOMMKEH UMETb LOKYMEHT
rocygapcrtBeHHoro obpasua o cpegHem (nonHom) obuiem obpasoBaHuM unm cpegHem npogeec-
CMoHanbHOM 0b6pa3oBaHuM, BbiCLLEM 0OpasoBaHUN.

2. XapakTepuctuka npoceccmoHanbHou aeaTenbHOCcTU BbinyckHMka OOl 6akanaBpua-
Ta no HanpasneHuto noarotoBkn 03.03.03 Pagnodusunka

2.1. Obnactb npoceccuoHanbLHON AEeATeNbHOCTU BbIMYyCKHUKA

B cootBetctBUM ¢ PIFOC BO nogrotoBkn no gaHHomy Hanpasnenuto 03.03.03 Paawno-
du3nka obnacTtb NnpodeccnoHanbHOM AesaTenbHOCTU GakanaBpa BKIYaeT:

peweHne npobnem, Tpebywwux nNpuMeHeHnss oyHOaMeEHTanbHbIX 3HaHMA B obnacTtu
pagnodn3nKM Kak cCaMoCToATENbHOM 0BnacTn 3HaHUN, OXBaTbIBAKOLWEN U3yYeHUe U NpUMeHe-
HWEe 3NeKTPOMarHUTHbIX KonebaHun 1 BOMH, a Takke pacnpocTpaHeHue pPasBUTbIX MpU ITOM
METOAOB B ApPYrnx Haykax (3neKkTpoHWKa, ONTMKa, aKyCTuka, NHOPMaLMOHHBbIE TEXHOMNOTNN U
BblYMCIIUTENBbHAA TEXHUKA);

crneuvanmsaumio Ha TenekoMMYHUKaumsix, CBA3N, nepegadve, npueme n obpabotke WH-
dopmauunu;

npuMeHeHne npodeccrnoHanbHbIX Ka4ecTB B 06Lweobpa3oBaTenbHbIX, NpodeccuoHarb-
HbIX 0bpa3oBaTenbHbIX U BbICLLUMX 0B6pa3oBaTeNibHbIX OpraHM3aumsix.

Cdpepon npochbeccmoHanbHOM OeATENbHOCTU BbiNYCKHMKOB HanpasneHus 03.03.03 Pa-
anoduamka no npodunto KomnsoTepHaa anekTpoHnka ABNATCS:
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Hay4HO-uccnegoBaTeNbCkne, NPOEKTHO-KOHCTPYKTOPCKME N NPOU3BOACTBEHHbLIE OpraHu-
3auuMmM pasnuyHbIX opm coBCTBEHHOCTU, Crneunanm3npyowmMecs Ha nccnegoBaHumn, paspaboT-
Ke M npou3BOoACTBE paanodmanyecknx MHAPOPMALMOHHBIX TENEKOMMYHUKALMOHHBLIX CUCTEM,
pelueHnn pagmoduamndecknx npobnem B o6nactu cBs3uM, Nokauum, HaBurauun, ynpaBneHns;

yYpeXaeHusi akageMmn Hayk, CUCTEMbl BbICLLEro, cpegHero npodecCUOHanbHOro U
cpegHero obuiero obpasoBaHus.

2.2. O6bekTbl NnpodeccUoHanNbLHON AeATEeNIbHOCTU BbINyCKHUKA

Ob6bektamn npodpeccuoHanbHOM AeATEeNbHOCTM BbIMYCKHMKA, OCBOMBLLErO Nporpammy
Gakanaspmarta no npocuno NoAroToBkn KomnetoTepHas anekTpoHuka B cootseTctBum ¢ ®roC
BO no gaHHOMy HanpaBneHuto NoAroToBKU SABAAIOTCA: BCe BUAbI Habniogarowmnxcs B npupoae
dursmyeckmx aBneHnn n o6beKToB, obnagarowmx BOTHOBOW Unn konebaTtenbHon npupoaon, a
TaKke MeToAbl, anropuTMbl, NPUBOpPLI U YCTPOMCTBA, OTHOCAWMeca K obnactu npodeccuno-
HanbHOW OeATEeNbHOCTH.

2.3. Buabl npoceccmoHanbHOU AeATeNbHOCTU BbIMYCKHUKA

B cooteetctBUM ¢ ®I'OC BO no HanpaeneHuto 03.03.03 Pagnodumsnka BbINyCKHUK NoA-
roTOBMEH K crneayrwumM Buaam npodeccuoHanbHOM AeaTenbHOCTY:

Hay4YHo-UccnegoBaTtenbckas;

Hay4YHO-WHHOBALIMOHHAS;

2.4. 3apaun npoceccmMoHanbLHON AeATEeNbHOCTU BbIMYCKHMKA

bakanasp no HanpasneHuto nogrotoBku 03.03.03 Paguodusmka OOSMKEH pewaTb cre-
Aylowmne npodeccrmoHarnbHble 3agadnM B COOTBETCTBUW C BMOAMU NMpodecCuoHanbHon aes-
TeNnbHOCTN 1 BakanaBpCKON NPOrpaMmoOn:

Hay4Ho-uccriedogamersibckasi 0esimeslbHOCMb:

— OCBOEHWE METOA0B HayYHbIX NCCEaOBaHUN;

— OCBOEHME HOBbIX TEOPUIN U MOAESNEN;

— MaTeMaTu4ecKoe MOAENUPOBaHME NPOLIECCOB 1 OOBEKTOB;

— MpoBedEeHNEe IKCNEPUMEHTOB NO 3aJaHHOW METOAMKE, COCTaBNeHMe OnucaHusi NpoBOAUMbIX
nccneaoBaHum;

— 0bpaboTka Nony4YeHHbIX pe3ynbTaToB HAa COBPEMEHHOM YPOBHE U NX aHanNus;

— - paboTa c Hay4HOW NnMTEepaTypomr C MCNONb30BaAHNEM HOBbIX MHAPOPMALMOHHBLIX TEXHOOMUN,
cnexeHuve 3a Hay4YHOW Nepuoamnkon;

— MNOAroTOBKAa AAHHbIX AN COCTaBNeHns 0630poB, OTYETOB M Hay4YHbIX NyOAMKaLui;

— yyacTue B NOAroTOBKE U OPOPMITEHUN HAYYHbIX CTaTeN;

— y4yacTue B COCTaBriEHME OTYETOB M [OKMNadOB O HaydHO-UccrnegoBaTenbckon pabote, yya-
CTUE B Hay4YHbIX KOHPEPEHUNAX U CEMUHApPaX;

Hay4HO-UHHO8aUUOHHas dessmenibHOCMb:
— OCBO€HMEe MeToOO0B NMPUMEHEHNA PEe3YyNibTaTOB HAY4YHbIX nccnegoBaHum;
— 0CBO€EHMEe MeToa0B I/IH)KeHepHO-TeXHOJ'IOFW-IeCKOVI 0eATEeNIbHOCTU,
- o6pa60T|<a Nony4YeHHbIX pe3yrbTaTtoB Hay4YHO-MHHOBALUWMOHHbLIX nccnegoBaHun Ha coBpe-
MEHHOM YpPOBHE U UX aHalln3;

3. MnaHupyemble pe3ynbtaTtbl ocBoeHust OOI
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Pesynbtatel ocBoeHna OOl BO onpeaenatoTca npuobpetaembiMm 6akanaBpom komne-
TEHLUMAMMU, T.€. ero CNoCOBHOCTLIO NPUMEHATDL 3HAHUS, YMEHUSA, U NNYHbIE KavyecTBa B COOTBET-
CTBUM C 3aa4aMun NpodecCcCuoHanbHOM AeAaTerbHOCTH.

B pesynbtate ocBoeHust gaHHon OOl BO 6akanaBp formkeH obnagatb crieaytowmmm
O6LLEKYNbTYPHBIMU KOMMNETEHLMNAMN:

Koabl CopepxaHue oOwWeKynbTYpPHbIX KoMmneTeHuun (OK)

OK-1 CMOCOBHOCTbLIO MCMonbL30BaTh OCHOBBI dmnocodcknx 3HaHUM ans popmu-
pOBaHUS MUPOBO33PEHYECKOWN NO3NLUK

OK-2 CMOCOBHOCTBIO aHanM3npoBaTb OCHOBHbIE aTarbl U 3aKOHOMEPHOCTN 1CTO-
pu4eckoro passutnsa obuectsa Ans GopMMPOBAHUSA rPaXXgaHCKON NO3nLnn

OK-3 CMOCOBHOCTBIO UCMOSIb30BaTb OCHOBbI 3KOHOMUYECKMX 3HAHWIA B Pa3fiMyHbIX
chepax XnsHeeaTenbHOCTH

OK-4 CMOCOBHOCTLIO MCMONb30BaTh OCHOBLI MPABOBbLIX 3HAHWU B Pas3fUYHbIX cdhe-

pax Xu3HeoesTeNbHOCTU

CMOCOBOHOCTBIO K KOMMYHMKALMKM B YCTHOM M NMUCbMEHHOW (hopmMax Ha pyc-

OK-5 | cKOM 1 MHOCTpPaHHOM fA3blkax Ans peLeHnsa 3agaqy MeXITMYHOCTHOIO N MeX-

KyIbTYPHOro B3anMOAeNCTBUS

OK-6 cnocobHoCTb0 paboTaTb B KOMNEKTUBE, TONEPAHTHO BOCMNPUHMMAs Couu-
anbHble, 3THUYECKNEe, KOHEeCCUOHamNbHbIE U KYNbTYPHbIE pa3nnyms

OK-7 | cCnocoBHOCTLIO K camoopraHusaun 1 camoobpasoBaHuio

CNOCOBHOCTBLIO MCNONb30BaTh MEeToAbl U cpeacTBa (PU3NYECKON KynbTypbl
OK-8 | ana obecneyeHnsa MOMHOLIEHHOW couManbHOM U npodeccuoHanbHoOn aes-
TENbHOCTU

CNOCOBHOCTBLIO NUCMOMb30BaTb NPUEMbI NEPBON NMOMOLLM, METOAbI 3alMUThbl B
YCNOBUSAX Ype3BblHaNHbIX CUTYaLINN

OK-9

B pesynbTate ocBoeHust gaHHon OOl BO GakanaBp AormkeH obnagartb cregytowmmm
obLwenpodeccrnoHanbHbIMM KOMNETEHUNAMM:

Koabl CopepxaHue oOweKynbTYpHbIX KomneTeHuun (OlMK)

CMOCOBHOCTBLIO K OBNageHuo 6a3oBbiMM 3HAHUSIMKU B 0611acT MaTeMaTukn n
OlK-1 | ecTeCcTBEHHbIX HayK, X UCMOMNb30BaHUIO B NPOGECCUOHANBHON OeATENbHO-
CcTn

CMOCOBHOCTBID CaMOCTOATENbHO MpuMobpeTaTb HOBblE 3HAHWS, MCMOMb3YS
COBpeMEHHbIe obpa3oBaTtenbHble N MHPOPMALIMOHHBIE TEXHONOMK
CMOCOBHOCTBbIO pelwaTb CTaH4apTHble 3adayn npodeccumoHanbHOW aes-
TEeNbHOCTU Ha OCHOBE MHAOPMALMOHHOM N Bubnmnorpaduyeckon KynbTypbl C
npuMeHeHnemM WHPOPMaLNOHHO-KOMMYHUKALMOHHBIX TEXHOSOMMM U C y4e-
TOM OCHOBHbIX TpeboBaHUN MHGOPMaLMOHHOM 6e30NacHOCTH
CMOCOBHOCTBIO MOHMMAaTb CYLLHOCTb U 3HA4YeHWe UHgOopMaLMn B pasBuTUK
coBpeMeHHoro obLiecTsa, co3HaBaTb OMNACHOCTU U Yrpo3bl, BO3HUKAKOLLME B
3TOM npouecce, cobnogate OCHOBHble TpeboBaHMs MHoOpMaunoHHon 6es-
ONacHOCTU, B TOM YucCre 3alimThl FOCYAapCTBEHHOW TanHbI

OllK-2

OrllK-3

OlK-4

B pesynbtaTe ocBoeHus gaHHon OOl BO 6akanaep gomkeH obnagaTtb cneaylowmmm
nNpodeCccMoHanbHbIMU KOMMETEHLMSMM NO BUAAM AEATENbHOCTU:
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Koabl CopepxxaHue npodpeccrmoHanbHbix komneteHuun (MK)

B obnactu Hay4YyHO-UccnenoBaTenibCKOW AeATEeNbHOCTMY:

MNK-1 CMOCOBHOCTBbIO NMOHMMaTb NPUHLMNBI paboTbl M MeToAbl KChyaTaumm co-
BPEMEHHOW PafMO3NIEKTPOHHOM M ONTUYECKOW annapaTtypbl u obopynosa-
HUA

MNK-2 CNOCOBHOCTBLIO UCMONb30BaTb OCHOBHbIE METOAbI PAaANOPU3NYECKMX N3ME-
peHun

MK-3 BNafeHMeEM KOMMbIOTEPOM Ha YPOBHE OMbITHOrO Nosib3oBaTens, NPUMEHe-
HUO MHAOPMALIMOHHBIX TEXHOTOMNN

B o6nactn Hay4HO-MHHOBALMOHHOMN AEeATENIbHOCT!:
MNK-4 BNnageHnemM MeTogaMu 3almnTbl MHTENNEKTyanbHOM COBCTBEHHOCTH

MK-5 CNOCOBHOCTLIO BHEAPSTH TOTOBbLIE HayYHble pa3paboTku

4. loKyMeHTbl, pernameHTUpyloLme cogepxaHme u opraHmsauuio oobpasoBatesibHOro
npouecca npu peanusauum OOl 6akanaBpuaTta no HanpaBneHuto noarotoBkn 03.03.03
Pagnocdumsunka

B cooTtBeTcTBUM € n.39 Tunosoro nonoxeHusi o Byze n ®roOC BO no HanpaBneHuto noa-
rotoBku 03.03.03 Paguocumsunka cogepxaHne n opraHmsaums obpasoBaTenibHOro npowuecca npu
peanun3auun gaHHon OOl BO pernameHTMpyeTcsi y4eOHbIM NSIAHOM C Y4ETOM €ro npodouns;
pabo4rmmn nporpaMmmamm y4ebHbIX KypcoB, NpeamMeToB, AUCUMNNNH; MaTepuanamm, obecneudn-
BaOLLMMWN Ka4yeCTBO NOArOTOBKM M BOCNUTaHUA oby4atoLmxcs; nporpammamMmu y4ebHbiX 1 npo-
N3BOACTBEHHbIX NPaKTUK; ro40BbIM KaneHaapHbIM y4ebHbIM rpachmkom, a Takke MeToanvecku-
MU MaTtepuanamn, obecneymBalWMMM peanu3auuio COOTBETCTBYHOLWMX obpasoBaTernbHbIX
TEXHOSOIMMMN.

4.1. KaneHgapHbIn y4ebHbIN rpacdumk
KaneHgapHbin y4ebHbIn rpachmk GakanaBpmata no HanpaeneHuto noarotoBkm 03.03.03
Pagouodusunka (npodunb KomnbioTepHas anekTpoHuka) npegcrasneH B Mpunoxenun 1.

4.2. Y4eOHbIN NnaH
Y4ebHbIr nnaH npeacrtasneH B MNMpunoxeHun 2.

4.3. AHHOTauum paboymx NnporpamMmm y4yebHbIX KypCcOB, AUCLIMMNIIUH
AHHOTaumm paboumx nporpamm y4ebHbIX KypcoB, NpeaMeToB, AUCUMNINH NpeacTaBne-
Hbl B [MpunoxeHun 3.

4.4. NMporpaMmmMbl y4e6HOW 1 NPON3BOACTBEHHON NPaKTUK
Mpn peanunsauumn gaHHon OOl BO npepycmatpuBatoTcsi NpOU3BOACTBEHHbIE MPAKTUKM

(MpunoxeHue 4):

- yyebHasa BbluUCIMTENbHAA NpakTuKa: 6 cemecTp, NPOOOIKUTENbHOCTL 2 Heaenu (108
Yyacos, 3 3a4eTHble eaNHULbI);

- NPOU3BOACTBEHHAsI Hay4YHO-UCcnenoBaTeNnbckas npakTuka: 8 cemecTp, NPOAOSKUTENb-
HocTbto 2 Heaenu (108 yacos, 3 3a4eTHble eanHULbI).

- NPOU3BOACTBEHHAs NpeaauniioMHas npaktuka: 10 cemecTp, NPOAOIMKUTESNbHOCTBIO 2
Hegenwu (108 yacos, 3 3a4eTHblE eQMHULbI).

5. dakTnyeckoe pecypcHoe obecnevyeHune OOl GakanaBpuaTa No HanpaBneHUIO NoAro-
ToBKM 03.03.03 Pagunodusuka



PecypcHoe obecneyenne gaHHon OOIT BO dopmupyetca Ha ocHoBe TpeboBaHwuin K
ycrnosusim peanusauun OOl BO, onpepensembix ®FOC BO no HanpaBneHuio noaroTOBKU
03.03.03 Paguoduaumka ¢ yyetom pekomeHgauum cootsetctaytowwenn OOIMT BO.

O6pasoBaTenbHast TEXHONOrMMA BKIKOYaeT B ceba KOHKPETHOE npeacTaBreHme nnaHupy-
eMblX pes3yrnbTaToB 0bydyeHus, popmy obyyeHnsa, NopsaoK B3aMMOOENCTBUSA CTyaeHTa U npe-
nogasartens, MeToAMKM U cpeactBa obyyYeHWUs, CUCTEMY OMArHOCTUKU TEKyLLero COCTOSIHUS
y4yebHoro npouecca un cteneHn oby4eHHOCTU CTyaeHTa.

JlekuMoHHble 3aHATUSA cocTaBnsalT He bonee 40% obwero obbemMa ayauTOpPHbIX 3aHdA-
TM. dncumnnuHel (Mogynu) no Bbibopy coctaBnsoT He MeHee 30% BapuaTuBHOM YacTu bnoka
1 «dncumnnuHel (Mogynm)».

Mpn paspaboTke obpasoBaTenibHON NporpaMmmbl A Kaxaoro moaynsa (y4ebHon gucum-
NAWHbI) NPeayCMOTPEHbI COOTBETCTBYHOLLME TEXHONOMMN 0By4eHus, KOTopble NO3BONAT obec-
NneynTb JOCTMKEHME NNTAaHUPYEMbIX Pe3yNbTaToB 00yYeHUs.

OcHoBHas Lenb NpMMEHEHNss METOLOB akTuBM3aUumMm obpasoBaTenbHON AEATENbHOCTU —
obecneunTb CUCTEMHbIN Noaxond K npoueccy otbopa, CTPYKTYpUpOBaHWSA U MpeacTaBreHus
yyebHOro matepuana, CTUMynMpoBaTb MOTMBALMIO CTYAEHTOB K €ro YCBOEHUIO U MOHUMaHMUIO,
pa3BuTb Yy 0By4yaeMbix TBOpYECKME CNOCOBHOCTN U yMeHne paboTaTb B KOMnektuese, chopmMum-
poBaTb YYBCTBO SIM4HOW COMPUYACTHOCTM K KONMEKTUBHOM paboTe u OTBETCTBEHHOCTW 3a pe-
3ynbTaTbl CBOEro Tpyaa.

Ha 3aHATUSX Mcnonb3yoTca cnegyowme coBpeMeHHble obpasoBaTesibHble TEXHOMOIMK:
npobnemHoe obyyeHne, HPOPMaLNOHHbIE TEXHOMNOMMW, MeXAUCUMNNNHaApHOe oby4veHre 1 ap.

HonyckatoTca KOMOMHMPOBaHHbLIE POPMbI NPOBEAEHUS 3aHATUMN:

- NEKUMOHHO-NPAKTUYECKNE 3aHATUS,

- NEKUMOHHO-NabopaTopHble 3aHATUS;

- NabopaTopHO-KYpCOBLIE NPOEKTLI U PabOThI;

- MEXANCUUNNNHAPHbBIE NPOEKTHI.

lMpenogasaTenu camocTosTenbHO BblGnpaoT Hanbonee nogxoadwime metonbl U popmbl
NpoBeAeHNst 3aHATUN U3 YMCNa PEKOMEHAOBAHHbIX U COrnacytoT BblOoOp ¢ kadhepon.

YyebHo-meTogudeckoe obecnevenne OOl HanpaBnenus 03.03.03 Paguoduamka nog-
rotToBkn 6akanaBpoB B NMOMIHOM 0O6beMe CoaepXmTca B pabounx nporpammax ANCUUNINH, OOH-
A€ OLEHOYHbIX CPeACTB, MporpaMmax npakTuK U UTOrOBOW aTTecTaunn.

CopepaHue y4ebHO-MeTogMYEeCKMX MaTepmanos obecnevnsaetT HEOOXOANMbINA YPOBEHb
n obbem obpa3oBaHus, BKIOYas U CaMOCTOATENbHYO paboTy GakanaBpoB, a Takke npeay-
cMaTpmBaEeT KOHTPOIb KayecTBa ocBoeHus ctygeHTamum OOl B Lenom 1 oTAenbHbIX €e KOMMNo-
HEeHTOB (NpunoxeHue 5).

Honsa npenogaBaTtenen, MMeEKLNX YYEHYO CTeNeHb W/MNN y4yeHoe 3BaHue, B obLiem
yucne npenogasaTenen, obecneynBaromx obpasoBaTesbHbIN NPOLECC NO JaHHOW OCHOBHOM
oGpasoBaTenbHONM NporpaMmme, cocTaBnsieT He MeHee 60 NPOLEHTOB, Yy4YEHY CTENEHb JOKTOpa
Hayk n/unn yyeHoe 3BaHMe npodpeccopa MMeKT He MeHee 8 MpOLEHTOB npenogaBaTenen
(npunoxeHue 6).

Honsa paboTHMKOB M3 yMcna pykoBoauTenen n paboTHUKOB OpraHm3auun, OeaTenbHOCTb
KOTOpPbIX CBA3aHa C HanpaBNeHHOCTbIO (Mpodunem) peanmsyemon nporpammbl 6akanaespuaTa
(Mmetowmx ctax paboTbl B 4aHHOW npodeccnoHanbHon obnactu He meHee 3 neT), B obiem
yncne paboTHUKOB, peanuayoLwmx nporpaMmmy 6akanaBpuaTta, He MeHee 5 NpoLIEHTOB.

Mpn ncnonb3oBaHMKM ANEKTPOHHBIX U3gaHUN (NpunoxeHue 7) By3 obecneynmBaeT Kaxgo-
ro obyyatoLLLerocs BO BpeMs CaMOCTOSATENbHON NOArOTOBKM paboymm MECTOM B KOMMbIOTEPHOM
Knacce ¢ goctynom B IHTEpPHET B COOTBETCTBUMN C 0O EMOM N3yHaeMbIX UCLIMMIIVH.

MomeLleHns ans camoCTOATENbHON paboThbl 0Oy4aloLWMXCA OCHALLEHbI KOMMNbIOTEPHON
TEXHUKOMN C BO3MOXHOCTbIO NOAKINIOYEeHNS K ceTn "VIHTepHeT" n obecnevyeHnem JocTyna B anek-
TPOHHYIO MHPOPMaLMOHHO-06pa3oBaTerbHYO Cpeay opraHn3aunn.
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By3s obecneyeH Heo6XoOMMbIM KOMMSEKTOM FULEH3MOHHOIO nNporpammMmHoro obecneve-
HUS.

BY3 pacnonaraet maTtepuanbHo-TexHMYeckon Gason, obecneumBarollen nposegeHve
BCEX BUOOB AMCUUNIMHAPHON N MEXANCUUNIMHAPHOW NOAroTOBKKU, NlabopaTopHON, npakTuye-
CKOM N Hay4HO-uccrieqoBaTenbCkon paboTbl oBGyyaloWwmnxes, NpegyCcMOTPEHHbIX Y4ebHbIM nna-
HOM BY3a, U OENCTBYIOLUUM CaHUTaAPHbIM U NPOTUBOMNOXaPHbLIM NpaBuriaMm u Hopmam (npuso-
XeHune 8).

MaTtepuanbHo-TexHN4Yeckas 6asa, umerowascsa Ha akynbTeTe, obecneynBaeT npose-
AeHne y4yeBHOro npouecca B NofiHOM obbeme. PakynbTeT pacnonaraet ABYMS MOTOYHbIMU
NEKLUMOHHbIMN ayauTOPUAMU, OCHALLEHHBIMU MYIbTUMEOAUMHLIMU MPOEeKTOpaMnM U KOMMbIOTe-
pamu ansa npeseHTaumi ¢ A4ocTynom B VIHTEpHET, ayantopmsiMmn 4ns NpoBegeHUs CEMUHAPCKNX
N NEeKUMOHHbIX Ansa rpynnbl 15-25 yenosek, 7 nabopaTopusiMn, OCHaLLEHHbIMU COBPEMEHHOM
BbIYMCNUTENBHOW TEXHUKOW Ha Kaxkgoro ctyaeHTa (10-15 Yenosek) n nmerowmnmMm ycrnosus ons
npoBeaeHNsi CEMUHAPOB C UCMNONb30BaHNWEM MPOEKLMOHHOIOo obopyaoBaHus. Y4yebHble ayau-
TOPUM OTBEYAKOT CaHUTAPHO-TUTMEHNYECKMM HOPMaM.

6. XapakTepucTuka cpenbl By3a, o6ecneuymBaroLlas pa3sBuTue ooLWeKynbTypPHbIX U couum-
anbHO-NIMYHOCTHbIX KOMMNEeTEeHUUIN BbiMYyCKHUKOB

B yHuBepcuTeTe co3gaHbl YCrioBuS ANA aKTUBHOW >XM3HeOeATeNbHOCTU obydatowmxcs,
ANA rpaXKgaHCKoro caMmoonpegeneHnsa u camopeanusauuu, onsi MakCuMarsnbHOro yaosneTsope-
HUA NOTPeObHOCTEN CTYOEeHTOB B UHTENNEKTYanbHOM, AYXOBHOM, KyfbTYPHOM U HPaBCTBEHHOM
passuTUn.

CdopmmpoBaHa cuctema coumnanbHOM U BocnntTaTenbHOM paboTbl. PYHKUMOHUPYIOT crne-
AyoLme CTPYKTYpHble nogpasgeneHus:

- YnpaBneHue no couunanbHon 1 BocnutaTtensHon pabote (YBCP);

- WTab ctygeHyecknx TpyaoBbIX OTPSLOB;

- LleHTp MOonoaéxHblX MHNUMATUB;

- Mcuxonoro-koHcynNbTaunoHHas cnyxba (B coctase YBCP);

- CnoptmBHbI kny6 (B cocTaBe YBCP);

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

- ®oTorpadumyecknn LueHTp (B coctaBe YBCP);

- O3gopoBUTENBHO-CNOPTUBHBIN KOMNIieKe (B cocTaBe YBCP).

CuctemHas paboTa Beaé€tca B akTMBHOM B3aMMOAENCTBUN C:

- Mpodcoto3Hom opraHn3aumen CTyaeHTOB;

- O6beanHEHHbIM COBETOM OOy4atoLLNXCS;

- CTygeH4YeckMm coBETOM CTyAropoaka;

- Myzeamn BI'Y;

- ABYMS OUCKYCCUOHHBLIMU KinyBamu;

- TypucTtckum knybom «benas ropay;

- Knybom nHTennekTyanbHbIX Urp;

- YeTbIpbMS BOSIOHTEPCKMMW OpraHu3aumnsamu;

- YnpaBneHnem no mMonoaéexHon nonmtnke AammHmnctpaumm BopoHexckon obnactu;

- MonogexHbiM npaBuTENbCTBOM BopoHexckon obnacTy;

- MonogexHbiM napnameHToM BopoHexxckon obnacTu.

B coctaBe MornopéxHoro npasutensctBa n MonoagéxHoro naprnameHTa BopoHexckon
obnactn 60% 3710 CTyAeHTbl YHMBEpPCUTETA.

KoopauHaunoHHbIM opraHoM ctygeHvecknx obveanHeHnn BI'Y asnsetcsa CoseT obyyato-
LLMXCA, onpeaensaLwmi KNYeBble HanpasieHnsa pasBuTua BHey4ebHOW XN3HU B YHUBEPCUTE-
Te 1 NpU3BaHHbIN obecneunTb AhPEKTUBHOE pa3BUTME CTYLEHYECKMX OpraHn3auunmn, BXOASALWMX
B €ro CocTas.
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B coctaB CoBeTta obyyvatowmxcs BI'Y Bxogdat cnegyowime CTygeH4Yeckue opraHusauuu,

peanuaylone NpoeKTbl MO pasnnYHbLIM HanpaBneHNaIM BOCNUTATENbHON OeATENbHOCTH:

CTyoeHyeckunnn coBeT

MonopexHoe asuxeHne goHopoB BopoHexa «Kauvenn»

Kny6 uHtennektyansHbix urp BIry

KOpungmnyeckas knuHnka BI'Y n AKOP

Hay4Ho-nonynsapHbein Jlektopun

LWTab ctyneHyeckmx otpsagos BIY

Aktne Becepoccuickoro CtyaeH4yeckoro TypHupa Tpéx Hayk

depnepanbHbIn 0bpasoBaTenbHbIA NPOEKT «AHGONOTOKY

LWkona aktuea BI'Y

Apxeonorundeckoe Hacneaue LleHTpanbHoro YepHosembs

CtyoeHTbl — [leTam

Ha dwuanyeckom dakynbTete 06WMUM PYKOBOLCTBOM BOCMUTATESNIbHON AEATENbHOCTLIO
3aHMMaeTCs AeKaH, Tekyly paboTy oCcylecTBNAT U KOHTPONUPYIOT 3aMecTUTenu AekaHa,
negarorn-opraHn3aTopbl, KypaTopbl y4ebHbIX rpynn 1 opraHbl CTYAEHYECKOro caMoynpaBeHus.

B yHuBepcutete 8 ctygeHueckmx obwexutuin. PabotaoT 30 cnopTmBHbIX cekuun no 34
BMgam cnopra.

CtyoeHTam  npegocTaBnsieTcsl  BO3MOXHOCTb — fleTHero oTablxa B CNOPTUBHO-
030pOBUTENBHOM KOMMIiekce «BeHeBUTUHOBOY, . AHana, Ha octpose Kopdy (Mpeuus). Opra-
HU3YIOTCA 3KCKYPCUMOHHbIE noe3aku rno ropogam Poccun, becnnaTHoe nocelleHne TeaTpos, My-
3ee, BbICTABOK, KAaTKOB, CMOPTMBHbLIX MaTyen, baccenHoB.

PaboTtaeTt otaen conencTBna TpyaoyCTPOUCTBY BbINMYyCKHUKOB.

B yHuBepcuTeTe peanmsyloTca coumarnbHble NporpamMmbl Ans CTYLEHTOB, B TOM 4ucne
BblAeneHne coumanbHOW NOMOLUM MaroobecneyeHHbIM U HyXAawlWnmcs, coumanbHas noja-
AepXXka OTAeNbHbIX KaTeropui oby4varoLmnxcs.

7. HopmaTtuBHO-MeTOAMYECKOE OOecnevyeHne CUCTEMbI OLIeHKM KayecTBa OCBOEHMUA 00y-
yarowmummuca OOl 6akanaBpmaTa no HanpasneHuto nogrotoBku 03.03.03 Paguodmauka

B cootBetctBumn ¢ ®rOC BO no HanpaBnenuto noarotoBkm 03.03.03 Pagnodumsnka n
TunoBbIM NOMOXEHNEM O By3e OLlEeHKa KadecTBa ocBoeHusi obyyatowmmmca OOl 6akanaspua-
T€ BK/HOYAET TEKYLUUIN KOHTPOSb YCNEBAEMOCTU, NPOMEXYTOYHYIO U UTOrOBYK rOCyAapCTBEH-
Hyl0 aTTecTaumio oby4aroLmnxcs.

Ha ocHoBe TpeboBaHun ®IrOC BO n pekomengauunn npumepHon OOIT no HanpaBneHuto
noarotoBkn 03.03.03 Paguodusuka paspabotaHa maTtpuua cOOTBETCTBUSA KOMMNETEHUNA U CO-
ctaBHbIxX YacTten OOl (npunoxexwue 7).

7.1.TeKyLnit KOHTPOJIb YCNEeBaeMOCTU U NMPOMEXYTOUYHas aTTecTaums

B cootBetctBUM ¢ TpeboBaHnammn ®IrOC BO n pekomeHgaunamm OOl BO no Hanpas-
nenuto nogrotoskn 03.03.03 Paguodumsunka ans npoBefeHUs TEKyLero KOHTponsa ycresaemo-
CTW M MPOMEXYTOYHOW aTTecTauumn co3gaHbl COOTBETCTBYHOLLME DOHObI OLLEHOYHbIX CPEeACTB.

OTK PoHAbI BKIKOYAKOT: KOHTPOSIbHbLIE BOMPOCHI U TUMOBbIE 3a4aHuUs AN NPaKTU4EeCKNX
3aHATMI, NAabopaTOPHbIX U KOHTPOSbHbLIX PAabOT, KONNTOKBUYMOB, 3a4ETOB N 9K3aMEHOB; TECTbI U
KOMMbIOTEPHbIE TECTUPYIOLWME NPOrpaMmbl; MPUMEPHYHD TEMATUKY KypCOBbIX paboT/npoekTos,
pedepaToB U T.M., @ TaKKe NHble (POPMbl KOHTPOSIS, NO3BONAIOLLME OLEHUTb CTENEHb CHOPMU-
POBaHHOCTM KOMMNETEHLUUIN 0By4atoLLNXCA.

7.2. Nl'ocypapcTBeHHas utorosas atrectauusa BbinyckHukoB OOl 6akanaBpuarta


https://vsu.ru/russian/students/stud_council.html#studsovet
https://vsu.ru/russian/students/stud_council.html#donor
https://vsu.ru/russian/students/stud_council.html#intgames
https://vsu.ru/russian/students/stud_council.html#law
https://vsu.ru/russian/students/stud_council.html#lect
https://vsu.ru/russian/students/stud_council.html#stotr
https://vsu.ru/russian/students/stud_council.html#sci3
https://vsu.ru/russian/students/stud_council.html#info
https://vsu.ru/russian/students/stud_council.html#active
https://vsu.ru/russian/students/stud_council.html#arch
https://vsu.ru/russian/students/stud_council.html#child
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NTorosasi atTectauus BbiNyCKHMKA BbiCLIEro y4ebHOro 3aBeaeHns aBnseTca obsizarenb-
HOW 1 OCYLLECTBSETCA Nocne 0CBOeHMs obpa3oBaTefibHON NPorpaMmmbl B MOSIHOM 06beMe.

Ha ocHoBe [NonoxeHus 06 MTOroBon rocyfapCTBEHHON aTTecTaumm BbiMyCKHUKOB BbiC-
Wmnx y4yebHbIX 3aBeaeHun Poccunckon depepauun, yteepxaeHHoro MuHuctepctsom obpaso-
BaHuUA 1 Hayku Poccunckon ®enepaumm, TpedosaHmn droC BO n pekomengaumn OOIN BO no
COOTBETCTBYHOLLEMY HamnpaBreH o NOAroToBKN pa3paboTaHbl U yTBepXaeHbl TpeboBaHus K co-
AepxaHuto, 06bEeMY U CTPYKTYpeE BbINMYCKHbIX KBaNU@UKaLMOHHbBIX paboT.

B utoroByto aTTectrauuio BXOAMT 3aliMTa BbIMYCKHOW KBanvdukaunoHHon paboTbl (6a-
kanaBpckon paboTbl). bakanaspckme paboTbl BbIMNOMHAKTCS MO TEMaM, YTBEPXAEHHbIM Y4e-
HbIM COBETOM dhaKynbTeTa.

ATTeCcTauMoHHbIE UCMbITaHUS, BXOASLME B COCTaB MTOMOBOW aTTecTauun BbIMYCKHMKA,
AOJDKHbI MOMHOCTLIO COOTBETCTBOBATL OCHOBHOM Oobpa3oBaTenibHOM nporpamme 6akanaBpCcKon
noarotToBkn KomnboTepHas anNekTpoHuKa, KOTOPY OH OCBOWUI 3a BpeMsi 00y4eHuns.

Mpun opraHmsaumn paboTbl Hag OakanaBpckon paboTon Kadedpa nocre 3aBepLlieHus
TeopeTnyeckoro obydeHunsa B 9-m cemecTtpe npoBoauT paboTy no BbIGOPY U YTBEPXKAEHNIO TEM
bakanaBpckux pabot. Tembl Bcex H6akanaBpckux paboT COOTBETCTBYHOT TemaTuke paboTbl Ka-
deapsl.

TemaTuka BbINYCKHbIX KBaNMukaumMoOHHbIX paboT HanpaBrieHa Ha pelueHne npodeccu-
OHarnbHbIX 3a4au:

MaTemMaTM4Yeckoe U KOMMbITEPHOE MoAenMpoBaHMe maTepuarnoB, KOMMNOHEHTOB, 3MEK-
TPOHHbIX NPUBOPOB M YCTPOMUCTB Pa3nMYHOro yHKLMOHANBHOIO Ha3Ha4YeHs;

aHanus n paspaboTka METOAOB TEOPETUYECKOrO N IKCNEPMMEHTASIbHOIO UCCneaoBaHns
KOHCTPYKLUMN N TEXHONOMMMU KOMMOHEHTHOW 6a3bl COBPEMEHHOWN 3TEKTPOHUKM;

NpubopHO-TEXHOMNOMMYeckoe NnpoekTnposaHme nsgenuin CBY anekTpoHuky;

nccrnegoBaHne OU3MYECKMX MPOLIECCOB B MOMYNPOBOAHMKOBLIX Npubopax pasnnyHoro
PYHKLUMOHANBHOrO Ha3HavYeHus.

HenocpeactBeHHoOe pykOBOACTBO OakanaBpamMu OCYLLECTBISIETCA TONbKO PYKOBOAUTE-
NSMU, UMEIOLLIMMM YYEHYHO CTEMEHD.

TpeboBaHus, 0bycnoBneHHbIE cneunanM3npoBaHHON NOAroToBkon Gakanaepa, BK4a-
IOT:
enadeHue:

e HaBblKaMN CaMOCTOATESNIbHOM HAY4YHO-UCCeA0BaTENbCKON AEATENbHOCTY;

e HaBblkamu NpoBeaeHnst PU3NYECKOro SKCNEPUMEHTA:

e MeTo4aMM OLEHKM TOYHOCTU 3KCNEePUMEHTAaNbHbIX Pe3yNbTaToB,;

e 3KCMEPUMEHTanbHbIMKU METO4AMU UCCNEeAOoBaHMs KornebaTenbHO-BONTHOBLIX CUCTEM;

e HaBblkamu paboTbl C COBPEMEHHbIM 3KCNEPMMEHTaNbHbIM 060PYAOBaHNEM;

e NCCNeaoBaHUSA, NPOEKTUPOBAHUSA U MPUMEHEHUS KOMNOHEHTOB MHTErpanibHOM 3NEKTPOHUKN U
NnonynpoBOAHNKOBLIX NPUBOPOB;

e METOOaMu M CPeaCTBaMMU KOMMbIOTEPHOrO MOAENMPOBaHMS PU3NYECKMX NMPOLIECCOB U ABMe-
HUM B pagnodusuke;

e OCHOBHbIMW COBPEMEHHbIMM METOAAMM pacyeTa N NPOEKTUPOBAHNA LIMGIPOBLIX CUCTEM,;

YMeEHUE:

e dopMynMpoBaTb U pelwaTb 3adadn, BO3HMKAKOLWME B XOO€ Hay4YHO-UCCreaoBaTENbCKOM U
Hay4YHO-MHHOBALIMOHHOW AEATENbHOCTMU;

e BblOupaTb HeOOXoauMble METOAbl UCCNEeAoBaHUA, pacyeTa pagnodu3nyYeckmx U Tenekom-
MYHMKALMOHHbIX CUCTEM,;

o 0606waTtb 1 otpabartbiBaTh NONy4YeHHbIE pe3ynbTaThl, aHANN3NPOBATbL N OCMbICITMBATb UX C
Yy4E€TOM NUTEPATYPHbIX AAHHbIX;

e BecTu bubnmorpacuyeckyto paboTy ¢ npuBnedYeHneM COBpPEMEHHbLIX NHPOPMALNOHHbBIX TEX-
Homorum;
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e MNpeacTaBnATb UTOrMM NpoAdenaHHoM paboThbl B Buae oT4yeToB, 0630p0OB, AOKNanoB, pedepa-
TOB U cTaten, 0POpPMIIEHHbIX B COOTBETCTBUM C OOLLENPUHATBIMU HOPMaMK, C NPUBREYEHN-
€M COBPEMEHHbIX CPeaCTB peJakTUpoBaHUSA U nevaTty;

e UCMONb30BaTb MaTeEMATUYECKUA annapaT U YMCIEHHbIE MeToabl, hmnsnveckne n matemaTu-
yeckme (PU3NKo-xmmMmyeckme Moaesiv NpoLueccoB U ABMEHUI, Nexallunx B OCHOBE COBpPEMEH-
HOW pagnodU3nKK;

e MNpeacTaBnATb UTOMM NpoaenaHHon paboTbl B BuAe oT4yeToB, pedepartoB, craten, opopm-
NEHHbIX B COOTBETCTBMM C MMeEKLWMMUCH TpeboBaHUAMU, C NPUBNEYEHNEM COBPEMEHHbIX
CpencTB pedakTMpoBaHUA 1 nevatu.

e MNPUMEHATb COBPEMEHHbLIE TEXHOMOMMYECKME NPOLIECCHI U TEXHOoNornyeckoe obopyanoBaHme
Ha aTanax uccnegosaHusi, pa3paboTky U NPOM3BOACTBA MaTepManoB N U3LenNUi MUKPOIEK-
TPOHWUKN;

e MAeHTUMUMpOBaTbL HOBblEe OBNacTn uccnefoBaHU, HOBble Mpobnembl B cdepe PuU3nku
MHGOPMALMOHHBIX CUCTEM N TENEKOMMYHUKALUUN;

e paspabartbiBaTb MoOAenn uccrnegyemblX MNpoLEeccoB, 3M1EMEHTOB, NPUOOPOB U YCTPOUCTB
3MEKTPOHHOWN TEXHUKM.

8. pyrvme HopmaTUBHO-MeTOAUYECKUE AOKYMEHTbl U MaTepuanbl, obecneymBaroLme Ka-
4YeCcTBO NOAroTOBKU O0yuvaromxcs

Hapsgy ¢ knaccnyecknmu popmammn obydeHus Ha kadpegpax, ocywecTBASWnNX y4eod-
HbIV npouecc no HanpaeneHuto B pamkax OOIT, npegycmaTtpuBaeTcs:

- NpurnaweHe BegyLlmMx cneumanucTtoB — NPakTUKOB M3 YMcra pykoBoguTenen otpac-
neBbIX NPeAnpuUsaTU 4518 NpoBeeHUs MacTep-KnaccoB No ANUCLMNIIMHAM NpogeccMoHarbHOro
UunKna;

- NpMMeHeHne obpasoBaTenbHbIX 6a3 3HAHWN N MHPOPMALMOHHBLIX pecypcoB rrnobanb-
HOW ceTn NHTepHeT Ansa pacmpeHns BO3MOXHOCTEN U3YYEeHNA ANCUMNINH y4ebHOoro nnaHa u
O3HAKOMJIEHUS C NOCNEAHVMWN OOCTMXEHUSIMU B PA3SIMYHbBIX OTPACTIAX HAYKU U TEXHUKN;

- NnpumeHeHne NM3BM 1 nporpaMmMm KOMMNbIOTEPHOW rpadoukn nNo uuknam obmux matema-
TUYECKUX U eCTEeCTBEHHOHay4HbIX, 0bLenpodeccuoHasnbHbiX U cneumnasnbHbIX QUCLUUAANH Npn
npoBeaeHNUN MPAKTUYECKMUX 3aHATUIN, KYPCOBOrO NPOEKTUPOBAHNSA 1 BbINONHeHUN BKP.

[na camocTtosTenbHOM paboTbl CTyAeHTOB npedycMaTpuBaeTcs paspaboTka no Bcem
ancumnnuHam OOl meTogudeckux pekomeHaaumn, ¢ NOMOLLLI KOTOPbLIX CTYAEHT opraHusyeT
cBOI paboTy. B npouecce camocTosTenbHOW paboTbl CTyAEHTblI UMEIOT BO3MOXHOCTb KOHTPO-
nMpoBaTb CBOW 3HAHUS C MOMOLLLI0 pa3paboTaHHbIX TECTOB MO AUCLMMIMHAM CneunanbHOCTH.

B aucumnnunHax npodpeccnoHanbHOro umkna npegycMoTpeHo UCMNosib3oBaHWEe WMHHOBA-
LUMOHHbIX TEXHONorMm (cpeacrtea TenekoMMyHUKaumMm, MynbTUMeOuUHbIE NMPOEKTOpPLI, crneuna-
NM3MpOBaHHOE NporpaMmHoe obecneveHne n cpeacTsa KOMMbOTEPHOW UArHOCTUKN).

Kpome Toro, B obpasoBaTenibHOM npoLecce UCNosb3ylTca cnegyowme MHHOBaLUNOHHbIE
MeToabl:

- NPUMEHEHNE 3NEKTPOHHBIX MYSNIbTUMEAUNHBIX Y4EOHUKOB N y4eOHbIX Nocobuii;

- MPYMEHEHNE aKTUBHbIX METOAOB 00YyYEHUS!, KKOHTEKCTHOro 0By4eHusa» n «obyvyeHuns Ha
OCHOBE OnbITax:

- UICNOSb30BaHME NPOEKTHO-OPraHN3auNoHHbIX TeXHonormm obyvyeHms pabote B komaHae
Haf, KOMMNMNEKCHbIM peLLleHNeEM NpakTUYeckmx 3agau.
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[Mporpamma cocTaBneHa: kKapeapon INEKTPOHUKMN.

Mporpamma ogobpeHa Hay4YHO-METOANYECKMM COBETOM (PU3NYECKOrO hakynbTeTa

[ekaH dusunyeckoro dakynoteta /A.M. BobpeLuos/

3aB. Kadeapomn aNeKTPOHUKN 7 /A.M. BobpeLuos/

Kypatop nporpammsl ‘ /A..[l. Kopobosa/
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MpunoxeHune 1. Npadumk yuebHOro npouecca

CenTAlpe ll"'" OkTAlpE Haoalpe Aeralipe AHEApE deEpank MapT " AnNpent - Mai LikaHE - Mt BEFYCT
] - - . . i o
Mechimﬁﬂﬂﬂﬁ o-Emﬁhimﬁcﬁ:EHﬁmﬂﬁmo\:-ﬂHﬂﬁﬂﬂﬁhﬁﬁxmhzmﬁﬂﬂﬂﬁmmﬂﬂ;
0 R 1 10 Y P ) S P R M R Y A Y
1234|5678 W11 (12 13 [ 1415 [16 [1F [18 [19[20 (21 |22 |23 |24 |25 |26 [2F [28 [29 (3021 [32 |33 [34 |35 |36 |37 [ 38 (39 <40 (41 |42 [ 43 [ (<45 |46 [ 47 (42 [49 [50 |51 [52
I HEEIEILIL BEIEL L LS
I EEELL HBEE L LI
I EEELL BEE R L L
I EEELL BEEIN L L
W 32| KK [ z|nnjalalr|r|KE[E{EK[EKIK
2. CEOAHBIE Aa3HHEIE
Hypo 1 Kypc 2 Kype 3 Fyvpc 4 Fyvpc 5 Mrors
ced, 1| cem, 2 | Beera | ceM, 1| cem, 2 [ Boero | cem, 1| cem, 2| Boaro | ceM, 1| ceM, 2| Boero | ceM, 1] cem, 2 | Beero
TeopeTHYeCkoe obyJYeHKHE 1|31 1236 20318 13 |18 U3 P62/ 18 13 [ 17 12 35 20318 13 [ 17 12 @S2/ 18 [142/3 B2 2/317F 13
3 |3K3EMEHALMOHHEIE CECCHM Zafz [zaiz BAf3)zafz (223 D13 z2E 223 [3df3|zefz 223 [5143] 2 113 [3 14324203
% |¥4eBHan NpakTHIES (KOHLEHTR. ) 2 2 z
M |(poMzECACTEEHHAA NPAKTHES (KOHUEHTP.) 2 2 2 2 4
A |BeinyckHEA KEANMEHEAUMoHHAA paboTa 2 2
I |Moc. akzaMeHel WMk sawpTa BEP 2 2 Z
K |KaHHky el 2 b 10 2 b 10 2 ¥ 9 2 ¥ = E g 10 L]
WMToro 23 249 a2 23 249 52 23 29 22 23 29 a2 22 20 a2 260
CTy ARHTOE
pynn
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MpunoxeHune 2. Y4eOHbIN NNaH

CemecTp 2

I Ceméch 1I
Yacos Yacos
) I,
M2 |MHae: HammeHoEaHKe P—— Coero A o kowrp | Kormpons Doere i . Kowrp
Boeral MNex | Na6 | Np | KCP ane Bcera| Nex |Na6 | Np | KEP onk
WMTOro 918 918
MTOMD no 00N (Bes dakyNeTaTHEDE) 918 918
QoM dakyNeTaTHER! (B Neprog T 44 32
YUEEHA A Q00 fakyNeTaTHERI (B NEPHOA 3K3, CeC,) 41 54
! HAarP»3HA, Ay arTopHaA (OO0 - Mz e, i(uucToe T 16 16
|ivaciHe ) Awa, (000N - gz, ) © paccp. npakT. ¥ HIAA 16 16
Ay AHTOpHAA (K31, ) 3 3
(&0 AZ1A A 36 AZ16E
| aMCcUWNNWHLBI (MpeaensHoE) 1134 144 1124 144
I:|_|J'IE|H:I 918 (387 |108| 72 (162 | 45 | 423 | 108 918 | 383 108 | 72 |162 | 41 |391 | 144
1 [E1E1 HMeTopua Iz 144 43 18 18 T ES 36
2 |[B1E:Z Pyocki AZEIK M Ky NETYpa pedH 3a T2 23 18 5 49
% |BLE.: SHCOHOMMK A Az 144 43 18 18 7 G5 36
4 [E1E4 MNpaeceepeHMe 3a 108 27 18 9 a1
L [E1LEE HMHOCTRpaHHEIR A3k 3a 108 43 36 Fi ES 2a 108 43 a6 T BS
& |ELEF Mogyne "Oowan grzmka” Jkzza k| 252 | 102 | 36 [ 36 |18 [ 12 |114 | 36
7 |BrESL Adayapnrrra Az K 144 528 | 36 15 5 43 36
& |FiEFE CMALLpeAel QReARer B R 0 AR TR AT 3a 108 43 36 7 G5
3 |E1E3 Moy e "MatemaTica” 3:{;53 283 | 134 | 36 a0 | 8 |82 | 72 3;&%3‘ 360 | 141 | 54 72 | 15 [147 | 72
1 |(FiE.81 AATENS TFBEREAT AATES W K 144 75 | 18 54 ] 33 36 ez K 216 52 | 36 36 [ 10 | 98 35
11 (L6072 A AT TErSB R AT FEOME ToGT Az K 144 54 18 a6 5 49 a6
12 |F1.E.5.5 SHAEE AT ATretpa Mz K 144 59 15 36 5 49 36
12 [E1.E.10 Mopyne "lAHdopraTirka” 3a 144 B3 18 | 36 9 a1
14 (E1.E.10.4 Lghoorsa reesa 3a 144 EZ 18 | 36 =] a1
ic i:j:::::ble Kypckl Mo drzdeckol 54 54 54 54 54 54

OBA3SATENLHLIE @OPMbI KOHTPONA

=cz(3] 3al4) K2

Swesl 4] 3al2] KL2)
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CemecTp 3 CemecTp 4
Yacoe Yacoe
A A
M2 [MHAek: HanmeHoEaHKe KoHTpone il y P— il y
QHTP QHTP
B B
"5 Boers Nex |Nag | Op [KCP CPE onk "5 Boera Nex |Na6 | Op [ KCP CPE onk
||:|-|.I'IE|H:I g82 (383 (108( 90 (144 41 (391 | 108 961 | 391 |120| 72 |151 | 48 |462 | 108
1 |ELEE dnocodma Az 144 | 43 | 18 18 [ ¥ |65 ] 36
2 |BlEkR MHOCTPaHHEIA AzEIK Az 72 19 18 1 17 | 36
3 |BlEF Moy ne "00waa derzmeka” Iza k| 282 | 102 36 | 36 [18 |12 (114 36 [ M=3ak | 288 | 105 | 36 | 36 | 18 | 15 (147 | 36
4 (51E7Z AMoTeipaaoeas gusera Wz K 144 | 59 | 36 18 | & [ 49 | 36
L |FiESF STer OB TED £F MANFE TEA38T awn: K 144 | 59 | 36 18 | o |49 | 36
£ |ElE75 CBLL AT QPeARErBERAE 10 aF TER YT Ia 108 | 43 36 ¥ | B3 Ia 144 | 46 36 10 | 93
7 |ELES Maogyne "MaTemaTiika" 3:“; :I;:l 360 145 | o4 T2 [ 19 (179 36 | =32 | 26 | 95 | 36 o4 [ & |82 36
3 |FiE.ET AL A TRHB AT A2 Wz K 144 | 29 | 18 a6 S (49| 36
9 |(5iE.54 AP rben et s Hp 8 10 ARHEHT a0k | 108 | 43 | 18 18 | 7 | 65
10 |F1LE.5.5 FOr TODAS T 5f TERI00HE T AT Ia 108 | 43 | 18 18 | 7 | 65
11 |FrEsg | COPHT AAOOAIHOCTRN M 1A TR TSRO aw: | 144 | 59 | 18 3| 5 | 49| 36
ETaTUE i
12 |Frpag | HTEIMHLIE LOARHELIT if SDUAMDLHOE | 72 | 33 |18 18| 3 | 3
AR
13 |ELE.10 Moy e "MHdopraTika” Ia 144 | 63 | 158 | 36 a | &1
14 |FiE.10.2 AIrODTMES B T35 R FIDOND AMMED 08 JHEAT Ia 144 | B3 | 158 | 36 a | &1
15 |E1E.14 MUK pONpoLeCCopHEIE CHOTEME] ia 180 | 66 | 15 | 36 12 1114
1& |[ELE.19 PHzHYeCKaA Ky NETYPa Ia 72 18 | 12 6 | 54
17 ZNeKTHEHEIR KYPCE N0 dHEHYeckon 54 ca £ i1 B B
Ky NETYpE
OBA3ATENLHLIE ®OPMEI KOHTPONA =k=(3] 3al3) 3a0 KI(3) 2kz(3] 3al4] K
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CemecTp 5 CemecTp G
Hacoe Hacoke
A i)
M2 |MHperc HavmeHoEaHHe P va P va
P Boero CPC KoHTp P Beero cPC KaouTp
Beoero| Nex [ NaG | Mp | KCP ank Beoero| Nex | NaG | Np | KCP onk
|I:|-|J'I-EIH:I 954 | 386 |1Z26 | 108|108 | 44 (424 144 T71 (349|498 (100|119 32 314 108

SHEEE Maogywne "20wan gmzaea” Mz3ak | 288 | 105 ) 36 | 36 [ 18 | 15 147 | 36
R KOTBO3REAT 55 BOARGS, CrTTERA K | 14 | 59 | 36 18 | 5 |49 | 36
R B A QPereriB s ter rD AR TEr P ia 144 | 46 K15 10 | 93
"4 |ELEs Mogyne "SToMHAA M ARepHan drzKa" a2 26 | 75| 32| 32 14 [135
"o |FiE£ |4 romes g 1 | 108 | 33 [ 16 | 16 B4
"6 51587 Brepriag derzerca Ia 108 | 39 | 16 | 16 T |69
" 7 |eLEs Magyne "MaTemMaTika" Az 144 | 43 | 18 18 | 7 | 62| 36
r v

o |Brgss | 0P Bymind xommmecchor a | 144 | 43 | 18 1|7 |65 36

TECBMERFDT

F

9 [ELEAL  |Momyme "Teopemiieckan dmzika” a0k | 180 | 66 |18 | 36 12 [114 3:;%3' 360 | 118 | 32 | 68 18 [170| 72
"0 |51E.41.1 TE0DE THBER AT MEEAHENA a0k | 180 [ BB | 18 | 36 12 [ 114
ST BTer OO AN K | 180 | 59 |16 | 34 go | 36
SR EENE KBAHTORIT MEX IFHENA K | 180 | 59 |16 | 24 9 |85 | 36
" 13 [ELE.IS TeopeTHYECKME OCHOER PALHOTEXHHIH kN | 144 | 75 | 36 | 36 3133 | 36
" 14 [ELE.16 MeToAkl MATEMATHHRCKOH dHzMKH ET'x: 144 | 43 | 18 18 B2 | 36
" 15 ELEOA.]  |PagHOTexHMHeCKME LEMM M CHIHANE] k0 | 144 (102 | 24 63 B 36
r m

" SNk THEHEIR KYPCH MO dkzmHeckol 51 | 54 ca 51 £ £

Ky NeTYpe
OBASATENBHBIE ®OPMBI KOHTPONA Skz(4] 3a 320 KM ELZ) Sk=(3] Jal2] KN EZ)
YYEBHAA NPAKTHKA | (Mnan] 108
Y4e0HaA BEMMCIMTENEHAA L] 103
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CemecTp 7 CamecTp 2
HYacoe Hacoe
Fih Fih
H2 |MHReKe HawmeHoEaHKe — o va - R [— e va - Kokt
Beero| Mex | Na6 | Np | KCF oMk Beero| Mex | Na6 | Op |KCP ank
|I:|-|J'IE|H:I 864 (329 | 90 (198 41 |391| 144 i 756 | 265 | 7O |140( 14 | 41 [383( 108
"1 [BLE1 Mopyne "TeopeThyeckan grzMKa" W=k | 108 | 45 [ 14 | 28 3|27 36
"z |515.014 TECHO TSNS B CTATHETEOER 3T PEizsrs Ak | 108 | 45 [ 14 | 26 3| 27| 36
. TDDH“HYD‘;;;mn”:::;cfs;?Em”b”b”‘ " w | 144 | 59 |18 | 3 5 |49 | 36 [aemun| 360 | 104 | 28 | 55 a0 |1a4| 72
"4 515121 Teooud moaet anl Az 144 | 59 |18 | 26 5 |49 ] 36
"t 515073 T a TUE TERB AT D AT a Az 180 | 52 |14 | 26 M |92 | 36
"& 515074 Duf2e07a FOHORELE TPOLECCDE Azk0 | 180 [ 52 |14 | 26 M |92 ) 36
"7 |BLE12 Mogyne "InexTpoHmKa” KN 288 | 102 | 36 | o4 12 |14 | 72
"8 515030 P ae0 385 TO DRI Az 144 | 43 | 18 | 18 7 | B5 ] 36
"9 |515.037 QUSRI AT AR T DA Wz k0 | 144 [ 59 | 15 | 36 5 149 | 36
1o [eLear :2:2?:‘;223’:1?“‘ I HATEHATHRARRE k| 144 | 43 |18 | 18 7 |65 | ®
"1 ELEBOLZ  [ATOMHEIM CREKTRANEHER 3HANME Ia 12 23 18 5 |44
"1z ELBOLZ  |AcTpoduzmia RF 108 | 36 | 14 14 (8 | 72
"1z ELE.DAE  |duzmka cinowHen cpeg 3al 108 | 29 |15 | 26 5 |49
" 14 ELEBOL?  |CneunpakTHiyH R 108 | 43 a6 7 | B3 108 | 43 42 B | B0
it ELEBAE.L1 [MMAynecHaa W widpoeas 3nekTpoHMKa Ja T2 32 (14 | 14 4 140
" 16 FiEAE.1F | MOJEMAD0E JHUE HETHHEEHE X DU TEM 23 1 | 32 [ 14 | 14 4 | 40
OBASATENGHLIE ®OPMbI KOHTPONA Skz(4) 3a(2) a0 KM K k(3] 332 KN E
NMPOWMIB0ACTBEHHAA NPAKTHEA (MnaH) 103
|I'I|:n:nH3Bn:-p.n:TBEHHaﬂ HaYHHO-MCCNeL OB A TR ML CK A EE] 102
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CemecTp 2 CemecTp A
Yacoe Yacok
Py, Ao,
M2 |MHAzK: HanWmeHoEaHKe P i —— il
F Beera CPC KonTp P Boern . KonTp
Beero| Nex | Na6 | Mp | KCP onk Beero| Nex | NaG | Np | KCP onk
|Ii|-|.I'IE|H:| 864 | 338 | 144|144 50 |490( 36 612 (277 | 70 |162(| 14 | 31 |299| 36
F n
i 51612 Mogyne "dazHea KDJ‘::EE-&TE.I'IbeI:-: M 22 K 144 46 18 | 18 10 | a8
EOMHOBEIX MPOLECCOE
"z |515.427 FaCrIOOC TIO AHBHEE /185 TOOM ArFES THE i B OV Jak 144 | 46 | 158 | 15 10 | 95
" 3 |BLE.13 Magyne "SnekTpoHMKa" Az 144 | 43 | 18 | 15 G 36 Iz 108 32114 |14 4 40 36
" 4 |FrE.153 MIoTp IO OR OAFEOR AT FTE TOCHMR S Az 144 | 43 [ 18 | 158 G5 36
"t |515.05.4 K& TOR AT PAJHAOR 26073 Az 108 32 114 | 14 40 36
i E |E1E.1% BezonacHOCTE HMEHELEATENEHOC T 3a 108 a6 14 14 T2
i ELE. 0.4 | DywHKUMOHANEHAA 3NeKTPOHHKA 3a 108 43 | 18 | 15 7 B3
i E1LE.OA.6E SnerTpogHHaMMKa CEY 3a T2 38 )18 [ 15 3 33
K E1LE.OA.7 CReLnpaK THI M T2 5 o4 1 17 3a 180 | 126 120 G o4
" 10 E1E.AE.2.1 |Uudpoesie cHcTemMel 3a T2 23 | 18 2 44
F
e S TEArI0
11 |BLEgE2s |77 WOMATRITHAS CORHECTHMGETS 3a 72 | 23 | 18 5 | 49
P ATIORER TOOHHE Y GOEICTE
"1z E1E.JAE.3.1 |MawkHHEIN 3HANME 2NeKkTPOHHLIX CXeM 3a 108 43 | 18 | 15 7 B3
r -
13 |E1Eamar |FOITTROTERHERT CUNTES SN TOOHkE 3a 108 | 43 | 18 | 15 7 | 85
cereTers
r
14 |E1LE A4 MparpaMHHMpoEaHME NOrHY2CKHY . 72 25 | 18 5 41
MHTErPanbHEX CXEM
r
15 |E1Eamay | AT OOTHMUZ AT 2RI TOOHEN 3a 72 | 23 | 18 5 | 49
FETOOHETE
r -
1 |E1E4E5.1 BazoEkIe CTRPYKTYPE MHTEMPANEHON . 72 a5 | 14 | 14 4 | an
ANEKTPOHHEM
" 17 EFILEAESZ | OCrHoRss Bege0Rmer TODHHRIT 3a T2 32114 |14 4 40
" 18 E1EAEE.1 |PagHoduzrveckiie HeToLEl 3a T2 32114 |14 4 40
r
T
19 |51LEABE2 ,j,ji’”; 2”" TRERIIE DLHDRS B AKIE TBRRHRS 3a 72 | 32 |14 | 14 4 | 40
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CemecTp 9

CemecTp A

Yacoe Yacoe
A A
M2 |MHaerK: HavmeHoEaHHe P 8 R 2
g Boera CPC KauTp P Beero CPC fonTp
Beeral Nex [Ma6 | Np | KCP ok Beeral Nex [Mat | Np | KCP one
|I:|_|J1-E|H:I 864 | 338 | 144 (144 30 |490| 36 612 | 277 | 7D (162 14 | 31 |299( 36
i 20 |ELEAET.1 TexHUHeCK e CPERCTES AlUMTE - 72 a3 | 18 = 41
MHTEANEKTYaNEHOM CoDCTERHHOCTH
" 21 FiLEAL.7.Z | QcHORES RpenTIonD aghcms 3a T2 23 | 18 43
= FiEAEF.F | Famesra s ODMALS § MR 0RI0r TOOHE ia T2 23 | 18 43
i ®TA.1 DCHOBBI CHCTEMHOMD aHanMza 2a T2 19 | 14 5 53
OBA3ATENBHBIE ®OPMBI KOHTPOMNA Sz 2al7) K S5z Fald)
NMPOM3B0ACTBEHHAA MPAKTHEA | [Mnan) 108
|I'IpDH3BDp.CTBEHHaﬂ Mg oHAnoKHaA I Jal» 102

rocYy AAPCTBEHHAA ATONOBAA ATTECTALIMA
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MpunoxeHune 3. AHHOTaLuM pabo4ymnx nporpamm
Bb1.6.1 WUctopusa

Llenu n 3apayun yue6HOM AUCLUNIIUHDI.

Llenbto  ancumnnuHbl «Actopusa» SABNSETCA: M3yYeHue LEenoCTHOro Kypca WCTOpUM COB-
MECTHO C APYrMMW AUCUUNIIMHAMK UMKNa; hopMUpoBaHMe y CTyaeHTOB COBPEMEHHOro MUpPO-
BO33PEHUS; OCBOEHNE NMU COBPEMEHHOIO CTUMS MbILLMEHUS.

B xoae usyyeHus aucumnnuHbl «Mctopusi» cTyaeHTbl AOMKHbI: UMEeTb NpeacTaBneHne o cyll-
HOCTK, hopMe U (PYHKLMM NCTOPUYECKOTO 3HAHWSI; OBNadeTb drieMeHTaMN UCTOPUYECKOrO aHa-
nn3a; 3HaTb: NOHATUINHBIA annapaT UCTOPUYECKON HayKN, OCHOBHbIE METOAbI UCCNEA0BAHMUS UC-
TOPWM; CYLLHOCTb, coAep)xaHue, oCOBEHHOCTU pPa3BUTUSE OTEYECTBEHHOW WUCTOPUWN; OCHOBHOWM
CNEKTP KOHLENUMIA UCTOPUYECKOrO pasBUTUS, TOYEK 3PEHMSI MO YACTHbIM UCTOPUYECKMM MpO-
6nemam; ymeTb: CaMOCTOATENbHO aHanNM3npoBaTb UCTOpPUYECKMe aKTbl; NPUMEHSATb NPUHLIK-
Mbl UCTOPM3Ma OOBLEKTUBHOCTU B aHanM3e UCTOPMYECKOro mMaTtepuarna; NPUMEHSTb NonyYeH-
Hble 3HaHUS U YMEHUS NPU aHanM3e COBPEMEHHbIX COLManbHO-3KOHOMUYECKUX U CoLMarnbHO-
NONMMTUYECKMX NPOBNeM COBPEMEHHOro 3Tana pasBUTUS OTEYECTBEHHOW NCTOPUN; UMETb HaBbl-
K paboTbl C UICTOPUYECKUMUN UCTOUYHUKAMM.

KpaTkoe copepxaHue (AuaaKTMyeckme eauHULbI) y4HeOHOW AUCLUUNIMUHbBI.

CopepxaHue ONCUMMNNHBI OXBaTbliBaeT KPyr BOMPOCOB, CBA3AHHbLIX C U3yYeHWeM criegy-
OLLNX pa3nernos:

CywHoCTb, (hopMbl, YHKLNN NCTOPUYECKOTO 3HaAHUS. MeToabl N UCTOYHUKM U3YHEHNSA NCTOPUN.
MoHATHe n knaccuukaumsi MCTOPUYECKOrO0 UCTOYHMKA. OTeyecTBeHHast uctopuorpadusa B
NpoLoM M HacTosiweMm: obuee n ocobeHHoe. MeTogonornsa n Teopus UCTOPUHECKON HayKu.
NcTopusa Poccun — HeoTbemnemMmasa 4acTb BCEMUPHOM UCTOPUN. AHTUYHOE Hacrnegue B aMnoxy
Benvkoro nepeceneHns Hapogos. [Npobnema aTHoreHe3a BOCTOYHbIX crnaBsiH. OCHOBHble 3Ta-
Nbl CTAHOBIMEHUS rocyaapcTBeHHOCTU. [lpeBHAs Pycb KW koyeBHUMKW. BusaHTUCKO-
apesBHepycckue cBa3n. OcobeHHocTn couunanbHoro ctposi pesHen Pycu. OTHOKYNbTYpHbIE U
coumanbHO-NONUTUYECKME MNPOLECChl CTAHOBMEHUA PYCCKOW roCydapCTBEHHOCTU. [lpuHsaTue
XpUcTuaHcTBa. PacnpocTpaHeHne mcnama. OBOSUMSA BOCTOYHOCNABAHCKON rOCyAapCTBEHHO-
ctn B XI-XIl BB. CoumanbHO-nonuTndeckme nameHeHunsa B pycckmx semnsix B XllI-XV BB. Pycb un
Oppga: npobrnembl B3aumoBnuaHusA. Poccna n cpegHeBekoBble rocygapctsa EBponbl n Asun.
Cneumndurka bopMmMpoBaHUA €gMHOr0 POCCUNCKOro rocyaapcTtea. BoasbiweHne Mocksbl. dop-
MUpPOBaHME COCITOBHOW CUCTEMBI OpraHu3aumm obwectea. Pedopmel MNeTpa 1. Bek EkaTepuHbl.
Mpepnocbinkn 1 0CO6EHHOCTM CKNnagbiBaHUSA poccuinckoro abcontotmama. [uckyccnm o reHesun-
ce camopgepxaBusi. OCO6EeHHOCTU M OCHOBHbIE 3Tarnbl AKOHOMUYECKOro pasBuTna Poccun. OBo-
nounsa dopm cobcTBEHHOCTU Ha 3emnto. CTpykTypa deofanbHoro 3emnesnagexHns. Kpenoct-
Hoe npaBo B Poccun. MaHydakTypHO-NpOMbILLIEHHOE NPOM3BOACTBO. CTaHOBMEHWE WHAY-
cTpmanbHoro obuiectea B Poccumn: obwee n ocobeHHoe. ObLiecTBeEHHas MbICIb U OCOBEHHO-
cTn obuwecteeHHoro asmxeHus Poccum XIX B. Pedopmbl n peopmatopbl B Poccun. Pycckas
KynbTypa XIX Beka n ee BKrag B MUPOBYIO KyrnbTypy. Ponb XX ctonetnsa B MMPOBOW UCTOPUN.
MmobBanunsauusa obuiecTBeHHbIX npoueccoB. NMpobrnema 9KOHOMUYECKOro pocTa U MoLepHu3a-
uun. Pesontounn n pecopmbl. CoumanbHasa TpaHchopmauma obwectsa. CTONKHOBEHME TEH-
AEHUMN MHTEepHauMOHanuaMa u HaumoHanuama, MHTerpauum u cenapatmsama, eMOKpaTum U
aBToputapmama. Poccusa B Havyane XX B. O6bekTMBHaA noTpebHOCTb MHAYCTpUanLHOM Moaep-
Hu3auum Poccumn. Poccuinckmne pedopmbl B KOHTEKCTE OOLLIEMMPOBOrO PasBUTUS B Ha4arne Beka.
Monutuyeckne naptum Poccun: reHesuc, kraccudukaumd, nporpammbl, Taktuka. Poccus B
YCNOBUSIX MUPOBOW BOWMHbI N 0OLLeHaunoHanbHoro kpuamca. Pesontouunsa 1917r. MpaxgaHckasa
BOWHA W MHTEpPBEHUMUS , UX pe3ynbTaTtbl U nocreacteus. Poccuickaa amurpaums. CounansHo-
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9KOHOMMUYecKoe pa3suTtne ctpanbl B 20-e rr. HOIN. dopmupoBaHmMe ogHONapTUMHOIO NOnUTUYe-
ckoro pexuma. ObpasosaHne CCCP. KynbTypHas Xun3Hb cTpaHbl B 20-e rr. BHeLLHss nonuTuka.
Kypc Ha cTpouTenbCTBO coumanuama B OfHOM cTpaHe u ero nocneactsumda. CoumanbHo-
3KoHoMuyeckmne npeobpasoBaHus B 30-e rr. CCCP HakaHyHe W B Ha4danbHbI Nepuos BTOPOW
MUpoBOWN BOWHbI. Benukass OTevectBeHHas BowHa. CoumanbHO-9KOHOMUYECKOE pa3BuTue, 06-
LLIeCTBEHHO-NONUTUYECKas XU3Hb, KynbTypa, BHelwHAA nonutnka CCCP B nocneBoeHHble rofbl.
XonogHasi BorHa. onbITKN OCYLWECTBIIEHNS MONMUTUYECKMX N IKOHOMUYecknx pedopm. HTP n
ee BNusaHWe Ha xoa obuiectBeHHoro passutna. CCCP B cepegumHe 60-80-x rr.  CoBeTckui
Cow3 B 1985-1991 rr. lNepecTtponka. NMonbiTka rocygapcteeHHoro nepesopoTta 1991 r. u ee
nposan. Pacnag CCCP. Benoexckne cornawenuns. Oktabpbckune cobbitua 1993 r. CtaHoBne-
HWe HOBOW poccumnckon rocyaapcteeHHocTn (1993-1999 rr.). Poccua Ha nyTu pagnkanbHOW co-
LManbHO-9KOHOMUYeckon MmogepHusaumn. Kynbtypa B coBpemeHHon Poccuun. BHelwHenonntu-
Yyeckasa AeaATeNbHOCTb B YCIOBUSAX HOBOW reOnOfNTUYECKON CUTYaLNN.

Popma NPOMEXYTOYHON aTTeCcTaLmmn 3K3aMeH.
Koabl popmupyembix (cpopmupoBaHHbIX) komneteHumn: OK-2, OK-6, OK-7
B1.5.2 Pycckui A3bIK U KynbTypa pe4u

Llenv n 3apaum y4ue6HOM AUCLMNSIUHDI.

Llenb nayyeHus kypca «Pycckun A3blk 1 KynbTypa pedn» — (oOpMUpoBaHue NUYHOCTU, Briaje-
oLen TeopeTUYeCKMMN 3HaHUSIMU O CTPYKTYPE PYCCKOro A3blka U OCOBEHHOCTAX ero oyHKLMOo-
HUpoBaHus, obragarowen yCTOMYMBLIMA HaBblIKaMWn MOPOXAEHUS BbICKa3blBaHUS B COOTBET-
CTBMM C KOMMYHUKATUBHbLIM, HOPMATMBHbLIM U 3TUYECKMM acnektamu KynbTypbl peyun, TO eCTb
CcnocobHoOM K peanusaumm B pe4eBon OeATeNbHOCTU CBOEro NIMYHOCTHOrO NoTeHunana.

B cBs3M ¢ aTMM yyebHasa ancuunnuHa «Pycckuii s3blk 1 KynbTypa pevn» OOMKHa pewlaTtb cre-
Ayllne 3agadn: No3HaKOMUTb C CUCTEMOM HOPM PYCCKOro NMTepaTypHOro A3blka Ha (poHeTu-
4YeCKOoM, FIeKCU4YeCcKoM, CrnoBoobpasoBaTeslbHOM, rpaMMaTU4ecKOM YpOBHe; AaTb TeopeTuye-
CkMe 3HaHuMs B 065iacTM HOPMAaTUMBHOrO W LeneHanpaBfieHHOro ynoTpebreHns S3bIKOBbIX
CpeacTB B AeNOBOM M Hay4yHOM 06LeHun; chopMUpoBaTh NpakTUYECKUe HaBblKU U YMEHUSA B
obnactn cocTtaBneHuss U1 NPOAYyLUPOBAHUS PasfnU4YHbIX TUMOB TEKCTOB, NPeaoTBpaLLeHnsa u
KOPPEKTUPOBKN BO3MOXHbIX SI3bIKOBbIX U peyveBblX OWMOOK, aganTaumMm TEKCTOB Afsl YCTHOro
NN NMUCbMEHHOMO U3NOXEHUS; cHOPMMPOBaTL YMEHUS, pa3BUTb HaBbIKM OBLLEHWS B pasnuy-
HbIX cUTyaumax obLieHuns; ccpopmmpoBaTtb Yy CTYOEHTOB CO3HATENbHOE OTHOLLIEHWE K CBOEN U
YY>KOW YCTHOWN N MMCbMEHHOW peyn Ha OCHOBE U3Yy4YEeHUS €€ KOMMYHUKaTUBHbIX Ka4ecCTB.

KpaTtkoe copepxxaHue (auaakTuyeckne eanHuULbl) y4eOHON ANCLMUNIIUHBI

1. OCHOBHblE NOHATUA KyNbTypbl pedn. KynbTypa peyun Kak HayyHo-yyebHasi gucuunnuHa.
A3blKk U peyb. A3bIK Kak 3HakoBas cuctema. PyHKUMM A3blka. COOTHOLLEHNE MOHATUN A3bIK U
peyb: B3aMMOOBYCOBAEHHOCTb U B3aUMOBIUSHUE. FA3bIKOBblE €4MHULbI U YPOBHU A3bIKOBOM
cuctembl. Peub kak popma peanusaumm ssbika. [pobnembl KynbTypbl KOMMYHUKALMKW: acuM-
METPUA MeXay KynbTypon OBLeHUs U KynbTypor peudn. Tunbl pevyeBomn KyrnbTypbl HOCUTENEN
A3blka: AnuMTapHbIA, CcpedHe-nuTepaTypHbIA, NUTepaTypHO-pPa3roBOPHbLIN,  (hamMuUbApHO-
pa3roBopHbIN. PopMbl peyn: cneuynduka yCTHOM M NMUCbMEHHOW peuyun, KnaccudukaunoHHbIe
NPU3HaKKN, XxapakTepHble YepTbl, A3bIKOBblIE OCOBEHHOCTH.

2. AsbikoBad HopMa. AMHAMUYHOCTb PasBUTUA SA3blka U UBMEHYMBOCTb HOPM. Tunbl HOpM (Op-
doannyeckne, nekcnyeckne, rpammaTudeckue, opdgorpaduyeckme, MyHKTyauMoOHHbIe U Ap.).
Tunbl HOPMaTUBHBIX CNoBapen MU NpUHUMNbLI paboTbl ¢ HUMU. 3HAYMMOCTb HOPMATUBHOIO ac-
nekta ans pedeson kKoOMMyHukauun. CoBpemMeHHOe peyeBoe NpocTpaHCcTBO. Hopma n guckypc,
HopMma 1 y3yc. PasroBopHas peyb 1 Hopma. ACUMMETPUS MeXay pa3roBOPHOM peybto U nute-
paTypHOM HOPMOW B chepe peyeBon KOMMYHUKaLUN.
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3.Ctunnctuka. OyHKUMOHAamNbHbIE CTUM COBPEMEHHOINO PYCCKOro ssblka. Baaumogenctsue
PYHKUMOHAsbHbLIX CTUMEN. XapakTepucTuka ctunen: cdepa (PyHKUMOHMPOBAHUS; NeKkcunye-
ckue, cnosoobpasoBaTesibHble, MOpdonornyeckme, CUHTaKCMYeckne OCOBEHHOCTU; XaHpbl;
0CcOBeHHOCTM opraHu3auumn TekcToB. Cneuundurka MCNonb30BaHNSA 3NEMEHTOB PasfnnYHbIX A3bl-
KOBbIX YPOBHEN B Hay4yHOU peyn. PasroBopHas peyb B cucteMe oyHKLMOHAaIbHbIX Ppa3HOBUOHO-
CTEeN PYCCKOro nutepaTypHOro fAsblka. YCrnoBua (OyHKLMOHUPOBAHUA Pa3roBOPHOW peyn, posib
BHEA3bIKOBbIX (0aKTOPOB.

4. Putopuka n genoson a3blk. OcCOB6eHHOCTM yCcTHOM nybnuyHon peyun. OpaTop U ero ayamto-
pusa. OCHOBHble BUAbI apryMeHTOoB. [loarotoBka peyn: BbIGOp TeMbI, Lieflb peyn, NoMcK MmaTtepum-
ana, Havano, passepTbiBaHMe 1 3aBepLueHne peun. PeyeBble TaKTUKM B pe4eBON KOMMYHMU-
Kaumn. ®opmbl yCTHOro AenoBoro obuieHnda. PeyeBoe maHunynvpoBaHue. PeuyeBon aTukeT.
Cneumnduka pycckoro pe4eBoro aTukeTa: TaKTUMHOCTb, NpeaynpeanTeribHOCTb, OTKPOBEHHOCTb,
TONEpPaHTHOCTb, y4acTne. TexHuka peanunsaumm 3TUKETHbIX hopM: NpuBeTCcTBUE (0BpaLleHne),
3aBsA3Ka, pas3BuTMe, KynbMmHaumsa, passsaska. O6cTaHOBKa OOLEHUS N 3TUKETHbIE POPMYIbI.
Buabl nucbMeHHOW aenoBon KOMMyHuKaumn. OpraHuM3aumoHHO-pacrnopsanuTeribHas OOKYyMeH-
Tauus Kak pasHOBMOHOCTb MUCbMEHHOW OEeNIOBOM peun. HA3blkoBble hopMyribl OhuLmManbHbIX
AOKYMEHTOB. A3blK U CTUMb pacnopsguTenbHbIX JOKYMEHTOB, KOMMEPYECKON KOppecnoHOeH-
LUK, UHCTPYKTUBHO-METOANYECKUX AOKYMEHTOB.

Popma NpoMeXYTOHYHOMN aTTecTauum: 3a4éT
Koabl popmupyembix (ccbopmupoBaHHbIX) komneteHumn:. OK-5, OK-6
B1.65.3 dkoHoMuUKa

Llenv n 3apa4n yue6HOM AUCLMNIINHbI:
N3y4eHne gmncumnnunHbl "OKOHOMUKA" nMeeT CBOeNn Lenbio obecneydnTb NogroTOBKY BbICO-
KOKBannduumpoBaHHbIX 6akanaespos, obrnagatowmx HeobxoauMbIMK 3HaHUAMM B 00nacTu
3KOHOMMYECKON TeopuM, NO3BONAKOLWMMN pa3bupaTbCs U OPUEHTUPOBATLCA B MPOUCXOAs-
LLIMX SKOHOMMYECKMX MpoLeccax M SIBMEHNSAX, B TOM YMCNE CBA3aHHbLIX C Ux Oyayuwien npo-
dreccuoHanbHOM OesTenbHOCTb. [ANna peanu3aumMm SaHHOW Lenu CTaBATCs criegyloume
3apaun:
- N3y4nTb 6a30Bble IKOHOMUYECKMNE KaTErOpUK;
- pacKpbITb COAEP)KAHME IKOHOMUYECKMX OTHOLLUEHUIN M 3aKOHOB SKOHOMMUYECKOrO PasBUTUS;
- N3y4nUTb SIKOHOMMUYECKNE CUCTEMbI, OCHOBHbIE MUKPO- Y MAKpPO3KOHOMUYECKME Npobriemsl,
PbIHOK, PbIHOYHbIA CNPOC U PbIHOYHOE MPEASIOXKEHNE;
- YCBOWUTb MPUHLMN paunoHanbHOro 3KOHOMUYECKOro NOBEAEHNST XO3SIUCTBYOLLMX CyObek-
TOB B YCITOBUSIX PbIHKA;
- YAICHUTb CYyTb OCHOBHbIX aCNeKkToB PYHKLMOHUPOBAHUS MUPOBON 3KOHOMMUKN.

KpaTtkoe coaepxaHue (AauaakTuyeckue eaAnmHULbI) y4eOGHON ANCLMNIIUHDI

OKOHOMUKa U 3KOHOMUYECKasi meopusi: npedmem, ¢hyHKUUU, pa3sumue

MpeomeT, PyHKUMM U METOAbI SKOHOMUYECKON TEOPUN. DKOHOMUYECKNE OTHOLUEHUSI N SKOHO-
MUYECKME 3aKOHbI. 3apoXXaeHne U OCHOBHbIE 3Tarbl Pa3BUTUSA SKOHOMUYECKOW TEOPUMN.
3OKoHoMuYecKue cucmembl

CyLwHOCTb COBCTBEHHOCTU, €e TUMbl U (POPMbl. DKOHOMMYECKAS CUCTEMA U ee coaepXaHue.
Tunbl 3KOHOMUMYECKNX cucTeM. [epexoaHas 9KOHOMUKA.

ObwecmeeHHoe rpou3soocmeo

Mpon3BoACTBO, €ro coaepXxaHue u Lenu, noTpebHocTn n Gnara. SKOHOMUYECKME pecypcCbl U
dakTopbl Npon3BoacTBa. [1poM3BOACTBEHHbLIE BO3MOXHOCTU U 93KOHOMUYECKNA BbIOOP

PbIHOK, €20 B03HUKHOBEHUE U Xapakmepucmuka
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.HatypanbHoe n ToBapHoe X03ancTBO. ToBap v ero cBoMcTBa. PbIHOK, NPUYNHBI €r0 BO3HUKHO-
BEHUS, (PyHKLUMN pbiHKa, BUObI PbIHKOB. VIHpaCcTpyKTypa pbIHKA.

MexaHu3m ¢byHKUUOHUPOBAHUS pbIHKa

PbIHOYHLIM cnpoc, ero BennynHa, paktopbl U 3NaCTUYHOCTL. PbIHOYHOE NpeanoXxeHue, ero se-
nn4YrHa, pakTopbl N 3NaCcTUYHOCTb. PbIHOYHOE paBHOBECHE N paBHOBECHAS LieHa.
KoHKypeHuus, ee cyLHOCTb, YHKUUKN 1 BuAbl. CoBepLUEHHas U HeCOBEpPLUEHHAs KOHKYPEHUUS.
MoHononus, ee CywHOCTb N popMbl. AHTUMOHOMOSBbHAs NONUTUKA.

PbiHKu ghbakmopoe npou3zsodcmea

PbiHOK Tpyaa. LleHa Tpyaa v 3apaboTtHasa nnata. PbIHOK ccyqHOro kanutana n CyaHbl NPOLEHT.
PbIHOK 3emMnn 1 3emenbHas peHTta. LleHa semnu.

Teopusi hupmbi

®dupma. Tunbl pupm. Kanutan dompmbl. KpyroobopoT n obopoTt kanutana. Wsgepxku npons-
BOACTBA 1 JoXo4bl PUPMbI

HauyuoHanbHasi 3KOHOMUKa Kak eOuHas cucmema

CTpykTypa u nokasatenun HauuoHanbHown akoHomuku. BBI. YBI1. HO. MakpoakoHomuyeckoe
paBHOBeCHE.

NHeecmuyuu u a3KoHoMu4YecKkul pocm

NHuBecTuumn. Bugbl nHBectMumin. ICTOYHUKN MHBECTULMA. DKOHOMWYECKUI POCT U €ro TUMbl.
dakTopbl 3KOHOMMYECKOro pocTa. QKOHOMUYECKMI pocT B Poccum.

LeHexHo-kpedumHasi u baHKo8cKasi cucmembl

HeHexHas cuctema. lNpegnoxeHne n cnpoc Ha geHbrn. baHkoBckas cuctema. Kpegut u ge-
HEXHO-KpeauTHas NonnTuka.

QuHaHcosas cucmema

®durHaHCbl, X PyHKuMK. FocygapcTBeHHbIn GrogxeT. Hanorn. Buabl Hanoros. duckanbHas no-
NNTUKa rocygapcTea

MakpoakoHoMmu4yeckasi HecmabusibHOCMb

LINKNUYHOCTL 9KOHOMMYecKoro passutnd. Pasbl umkna. Buabl LMKNOB. DKOHOMUYECKME KPpU3K-
Cbl, UX NPUYMHbI, BUAbl. AHTUKPU3NCHaA nonutuka. MHdnsaumsa, Buabpl MHQAAUMM 1 ux nocnen-
ctBus. AHTUMHNAUMOHHaA nonuTtuka. bespaboTtmua n ee dopmbl. Mepbl 60pbbbl ¢ Be3pabo-
TUgen.

Loxo0bI u ypo8eHb XU3HU Haces1eHus.

[loxonbl HaceneHna. YpoBeHb 1 Ka4eCTBO XU3HU HaceneHna. NpoXnToYHbIn MUHUMYM.
OKoHOMuUYecKas porib 2ocydapcmea

ocyaapcTBO B 9KOHOMMYECKOM cucteme obuectBa. PyHKUMM rocyaapcTea. [[ocyaapCcTBeHHOE
perynmpoBaHue 3KOHOMUKU U ero hopMbl. IKOHOMUYECKAA MONUTMKA rocygapcTtaa, NpUHLMMbI
N OCHOBHbIE BUAbI.

Mupoeasi 3koOHOMUKa

MwunpoBoe X03ANCTBO M MeXOyHapoOHble 3KOHOMUYECKME OTHOLeHusA. BHewHas ToproBna u
ToproBasi nonutuka. NnaTtexHbln 6anaHc 1 BantoTHLIN KypC.

Popma NPOMEXYTOYHON aTTeCTaLMmn IK3aMeEH.
Koabl popmunpyembix (cpopmupoBaHHbix) komneteHumn: OK-3, OK-7, MNMK-5
b1.5.4 MNMpaBoBepeHue
Llenv n 3apayn y4ue6HOM AUCLMNSINHDI:
Llensto  aucumnnuubl «lpaBoBeaeHne» SABMASETCH: W3yYeHMEe MepBUYHbIX OCHOB W npea-
cTaBneHnn ob OCHOBHbIX KaTeropusix npaea; AENCTBYIOLWEN CUCTEMbI HOPM, Npasui No pas-

JINYHBIM OTpPacIaM 3HaHW, 3aKOHOB, UHbIX npaBoOBbIX NCTOYHNKOB.

KpaTkoe coaepxxaHue (QupakTuyeckne eavHuULbl) y4eOHOM AUCLUNITUHBI
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CopepxaHue AMCLMNINHBI OXBaTblBaeT KPyr BOMPOCOB, CBA3aHHbIX C WU3y4YeHWeM crneay-
fowmnx pasgenos: [ocygapctBo M npaBo. Ux ponb B Xu3HM obuwectBa. Hopma npaBa wu
HOpMaTUBHO-NpaBoBble akTbl. OCHOBHbIE NpPaBOBbLIE CUCTEMbI COBpeMeHHOCTU. MexayHa-
pogHoe npaBoO Kak ocobas cuctema npasa. VICTOYHWMKM pOCCUIMCKOro npasa. 3akoH U noasa-
KOHHble akTbl. Cuctema poccunckoro npasa. OTpacnu npaea. [MpaBoHapyleHe u opuanye-
CKasi OTBETCTBEHHOCTb. 3Ha4YeHne 3aKOHHOCTU M NpaBonopsaka B COBPEMEHHOM obLiecTse.
MpaBoBoe rocygapctBo. KoHcTUTyumua Poccunckon denepaumm - OCHOBHOM 3aKOH rocydap-
ctBa. OcobeHHoOCTM heagepaTuBHoro yctponctea Poccun. Cuctema opraHoB rocygapCTBEHHOM
Bnactn B Poccuinckon ®egepaumn. [MoHATME rpagaHCKOro npaBOOTHOWweHUSA. dusndeckue
n opugnyeckme nuua. [NpaeBo cobctBeHHOCTU. OBsizaTenbCTBa B rpakaaHCKOM npaBe U
OTBETCTBEHHOCTb 3a WX HapyweHune. HacneactBeHHoe npaBo. bpayHo-cemenHble OTHOLe-
H1A. B3anmHble npaBa u 06A3aHHOCTU CynpyroB, poautenen n geten. OTBETCTBEHHOCTb NO
ceMenHomy npasy. TpygoBow AoroBop (KOHTpakT). TpyaoBas AMCUMNNMHA U OTBETCTBEHHOCTb
3a ee HapyweHue. AOMUHUCTPATUBHbIE MPaBOHApPYLIEHNA U agMUHUCTPATUBHas OTBETCTBEH-
HOCTb. NMOHsATME NpecTynneHus. YronoBHas OTBETCTBEHHOCTb 3a COBEpLUEHME MPECTYNIIEHUN.
Okonormyeckoe npaBo. OcobGeHHOCTN NPaBOBOro perynupoBaHusa Byayuien npodeccuoHarnb-
HOW aesTenbHOCTU. [MpaBoBble OCHOBbLI 3aLUTbl FOCY4APCTBEHHOW TaWHbl. 3akoHoAaTernbHble
N HOPMaTUBHO-NPABOBbIE aKTbl B 0Bnactu 3awmtbl MIHOPMALMK U TOCYAapCTBEHHOW TalHbI.

Popma NpoOMeXYTOHYHOMN aTTecTauum 3a4€T
Koabl popmupyembix (cpopmupoBaHHbIx) komneteHumn OK-4, OK-7, OlK-4, MNK-4
Bb1.6.5 ®unocodus

Llenv n 3apa4n yue6HOM AUCLMNIINHbI:

Llenb nayyeHns gmcunnnuHbl «dmunocodusa» - cnocobcTBoBaHne OPMUPOBAHUIO Y CTYAEHTOB
LeNOCTHOro, CUCTEMHOIO NPEACTaBIIEHNS O MUPE N MECTE YenoBeka B HEM, BOCNUTaHME Cno-
COBHOCTM 1 NOTPeBHOCTU K punocodckon pednekcnmn, dmnocodCckon OLEHKE SIBIEHUIA U NPO-
LEeCCOB OENCTBUTENbHOCTU, YCBOEHWE MPEACTaBMEHUA O CINOXHOCTU ObITUA, pacKpbiTUe ero
MHOFOYPOBHOCTU N MHOroobpasusi.

3agaun nsyyeHmss ANCUMNINHBDI:

1) no3HaKOMWUTb CTyAEHTOB C Npobnemamu, MaessMn N KoHUEenumMsamMu, BblpaboTaHHbIMWU B MPO-
LLecce UCTOpPUYECKOro pasBuTnsa oMnocoqCKomn MbICIu;

2) packpbITb crneunguky pmnocogckoro MMPOBO33pEHUs, MOHUMAHNA LLEHHOCTU U NONb3bl Pu-
NocoCKOro B3rnsiga Ha XusHb;

3) cnocobcTBOBaHUE pa3BUTUIO CaMOMO3HAHWUSA, MOHUMaHUS CBOUX UHOMBUAYaASbHbIX O0COBEH-
HOCTEN, COOTBETCTBYIOLLNX NOTPEBHOCTEN N BO3MOXHOCTEN UX peanui3aumu;

4) BblpaboTKa y CTy4EHTOB NOTPEBHOCTN B CaMOCOBEPLLUEHCTBOBAHMN, NOMOLLbL UM B onpege-
neHun nyTenm n cnocoboB OOCTMXKEHUS BEPLUMH B CBOEW NMYHOW M NpodpecCuoHanbHOn ges-
TEeNbHOCTY;

5) pasButne y CTygeHTOB TBOPYECKOrO MbILUSIEHNS, OOHUM M3 BaXKHENLLMX MOMEHTOB KOTOPOro
ABMSETCA CNOCOBHOCTL NPOBNEMHOr0 BUAEHNSA NOCTUraeMbIX peanun Mmpa;

6) hopmupoBaHue y cTyaeHTa pmsmnyeckoro akynbTeta NnpeacTaBneHnn o eguHCTBE U MHOro-
o0pasnn oKpy>xatoLlero Mmpa, 0 CBs3n (U3NYECKOro 1 XMMUYECKOTO, XMMNYECKOro U Buonoru-
4YEeCcKOro YpoBHEW pearnbHOCTM Ha 6a3e rMnocodCcKoro OCMbICNEHMS NPOBNeMbl ObITUS;

7) 3HAKOMCTBO CTYAEHTOB (bM3nMyeckoro pakynbteta C OCHOBHbIMW (popMamMu opraHu3aumm
Hay4YHOro 3HaHWs, 3aKOHOMEPHOCTAMM Hay4YHOro NO3HAHWA, pacKpbITUE MPUHLMNOB CUCTEMHO-
CTW, 3BONOLMOHN3MA N CaMOOpraHu3aumm, COCTaBnALWMX A4P0 COBPEMEHHOW Hay4YyHOW Kap-
TUHbI MUPA;

8) pasBuTMe yMeHMin NOrM4yHO (bopMynupoBaTb, U3naratb U apryMmeHTMpoBaHO OTCTamBaTb COb-
CTBEHHOE BMAEHME paccMaTtpmBaeMbix Npobnewm;
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9) cogencTeoBaTb OBMAaAeHMIO NpUeMaMmmn BegeHUs ANCKYCCUKN, NONEMUKN, ananora B obnactu
PUNocodCckmx n obLieHay4HbIX Npobrem.

KpaTkoe conepxaHue (AuAaKTMyYeckue eauHULIbI) y4eO6HON ANCLUNIIUHBI

Kypc cdomnococum coctomT n3 AByX YacTen: ICTOpUYEeCKOn n TeopeTndeckon. B xoge ocsoeHns
NCTOPUKO-GUIIocopckoro pasgena CTyAeHTbl 3HAKOMATCA C MpPoLecCoM CMeHbl TUMOB MO3Ha-
HUA B MCTOpUM 4YenoBeyecTBa, OOYCMOBMEHHbIX CNeunduKon LMBUNM3aLMM N KYNbTypbl OT-
AeNbHbIX PErMOHOB, CTPaH U UCTOPUYECKUX 3MNOX. TeopeTUdecknii pasgen Kypca BKOYaeT B
cebsi 0oCHOBHbIE NPoGneMbl BGbITUS M NO3HAHUS, pacCMaTpUBaEMbIE Kak B pedrIEKCMBHOM, TakK U
B LLeHHOCTHOM nniaHax. CogepxaHne AUCUUNIIUHBI OXBaTblBaeT Kpyr BOMPOCOB, CBA3aHHbIX
C U3y4YeHneM crieayroLmx pasgenos:

MpeomeTt counocodun. Mecto n ponb dunocodpun B KynbType. CTtaHoBRNeHne durnocogumn.
OcHOBHble HanpaBneHus!, WKoMbl ounocoun 1 atanbl ee NCTOPUYECcKoro passutus. CTpyKTy-
pa dunnocodCcKoro 3HaHuns. YuyeHne o obitum. MOHUCTMYECKME N NIIOPANUCTUYECKNE KOHLENLUUM
OblTMS, camoopraHusdauus 6biTna. NoHATMA MaTepuanbHOro U mgeanbHoro. lMpocTpaHCTBO,
Bpems. [IBnxKeHve 1 pasButue, avanektuka. JeTepMuHu3mM n nHaetepmMuHuam. JuHammyeckue
N cTaTUCTMYECKMe 3aKOHOMEepPHOCTU. HayyHble, domnocodckme n pennurmosHble KapTUHbI Mypa.
Yenosek, obLecTBo, KynbTypa. Yenosek n npupoga. O6wecTBO 1 ero CTpykTypa. ['paxgaHckoe
o0LLecTBO 1 rocyaapcTBo. YenoBek B cUCTeMe coumanbHbIX CBA3en. YenoBek n CTopuyeckum
npouecc; NMMYHOCTb U Macckl, cBoboaa n HeobxoaMmMocTb. PopMauUMOHHAA U LMBUNM3ALMOHHAS
KOHUenuuu obliectBeHHOro passutus. Cmbicn YyenoBeyeckoro beiTnda. Hacunme n HeHacunue.
Csoboga n otBeTcTBEHHOCTb. Mopanb, cnpaBefnvMBoCTb, NpaBo. HpaBCTBEHHblEe LIEHHOCTMW.
MpenctaBneHns o CoBepLIEHHOM YerlioBeKe B pasfnyHbIX KynbTypax. cTeTuyeckme LLeHHOCTH
N UX POfb B YENOBEYECKOM XU3HWN. PennrnosHble LeHHocTn u ceoboaa cosectn. Co3HaHue U
nosHaHue. Co3HaHWe, caMOCO3HaHNE U NIMYHOCTb. [103HaHMe, TBOPYECTBO, NpakTuka. Bepa u
3HaHue. [MoHMmaHue n obbsicHeHne. PaumoHanbHOE M MppaumoHanbHoe B NO3HaBaTelIbHON
aeatenbHocTU. Npobnema NUCTUHLI. [JencTBUTENbHOCTb, MbILSIEHME, Noruka 1 a3blk. HayyHoe n
BHeHay4yHoe 3HaHue. Kputepum Hay4HOCTW. CTpyKTypa Hay4yHOro no3HaHusi, ero MeTodbl U
dopMbl. POCT Hay4HOro 3HaHUs1. HayyHble peBosSIoLMN U CMEHbI TUMNOB paLMoHanbHOCTU. Hayka
n TexHuka. byayuiee yenoBeyectBa. [NobanbHble Npobrnembl cOBpeMeHHOCTU. B3anmopen-
CTBME LUMBUIM3aLNA U cLeHapun ByayLiero.

Popma NPOMEXYTOYHON aTTeCTaLMmn 3K3aMeEH.
Koabl popmupyembix (ccpopmupoBaHHbIX) komneteHumn: OK-1, OK-7
B1.5.6 MHOCTpaHHbIN A3bIK

Llenv n 3apayn y4ue6HOM AUCLMNSINHDBI:

Llens ancumnnuHel — popMmpoBaHne NPoU3HOCUTESbHBLIX HABbIKOB N YMEHUN, a Takke hopMu-
poBaHWE YMEHUN NOCTPOEHUSA MPOCTbIX U CHAOXHBIX UWHOCTPAHHbLIX NPEeArioXKeHU; 03HaKoMne-
HMEe C NEeKCUYECKMMU N rpaMMaTU4EeCKMMN OCOBEHHOCTAMM MHOCTPAHHOMO A3blka; OBMageHue
cneunanbHon nekcukon (1500 n.e.); cOBEpLUEHCTBOBAHNE HABLIKOB U YMEHUN YTEHUA OpUru-
HallbHbIX TEKCTOB; pa3BMTME MOHOJSIOrMYEeCKON N Ananorndyeckon peymn, cBa3aHHOM ¢ npodeccu-
OHarnbHOW OesATEeNnbHOCTLI0 Ha Base crneunanbHON NEKCUKK; pa3BuTne ymeHnn pedepmnpoBaHus
N aHHOTMPOBAaHUS cTaTen No creunanbHOCTMU.

KpaTkoe coaepxxaHue (QupakTuyeckne eaMHULbI) y4eOHOM AUCLUNINTUHBI

CopepxaHvne AUCUMNAMHBI OXBaTbiBaeT KPyr BOMPOCOB, CBSA3aHHbIX C M3y4YeHWeMm cnegy-
OLLMX pa3fenos:

Crneundwmka apTUKynaumyM 3BYKOB, MHTOHAUWUW, akUEHTyauum U puTma HewTpanbHOW peuyn B
n3y4aemMoM $3blKe; OCHOBHble OCOBEHHOCTM MOMHOr0 CTUNSA MPOU3HOLLEHUS, XapaKTepHble
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ana cdepbl NpoeccMoHanbHOM KOMMYHUKALUMUK; YTeHue TpaHCKpunuuu. Jlekcnyeckuin mu-
HUMyM B 06beme 4000 y4ebBHbIX NEKCMYECKMX eOuHUL, 0BLero n TepMMHONOMMYECKOro Xxapak-
Tepa. NoHaTne gudpdepeHumaunmn nekcmkn no cpepam npumeHeHus (6biToBasi, TEPMUHONOT -
Yyeckas, obLeHay4Has, opuumnansHas n gpyras). lNoHaTe o cBOOGOOHLIX N YCTONYMBBLIX CITIOBO-
coyeTaHusax, ppaseonormyecknx egnHuuax. NMoHsaTne o6 ocHoBHbIX cnocobax crnoBoobpasoBa-
HUA. MpammaTryeckne HaBblkK, obecneynBaroLLe KOMMYHUKaLMIO 6e3 UCKaXKeHUs CMbIcra npu
NMMCbMEHHOM W YCTHOM o0O6LeHnn obliero xapakTepa; OCHOBHble rpaMmmaTuyeckue sBre-
HUS, XapaKTepHble Ons npodeccnoHanbHon peyn. loHATMe 06 0BuxoaHO-NUTEpPATYPHOM,
odunymnanbHO-4EN0OBOM, Hay4YHOM CTUNAX, CTUNE XyaoKecTBeHHon nutepaTtypbl. OCHOBHbIE
0COBEHHOCTU Hay4Horo ctung. KynbTypa v Tpaguuumu cTpaH M3ydaemoro s3blka, npasuna
peyeBoro aTtukeTa. [oBopeHue. [luanornyeckas n MOHOMOrMYeckasa peyb C MCMNOfb30BaHNEM
Hanbonee ynoTpebuTenbHbIX N OTHOCUTESIbHO MPOCTbIX JIEKCUKO-FpaMMaTUYEeCKNX CPeacTB B
OCHOBHbIX KOMMYHUKaTUBHbIX CUTyaumsix HeodumumanbHoro n oguymnansHoro obuieHms. OcHo-
Bbl Ny6rn4HoM peun (ycTHoe cooblieHune, goknag). AyanposaHue. [NNoHMMaHue ananornyeckomn
N MOHOJIOrMYeckon peun B cdepe 6bIToBOM M NpodecCMoHanbHOM KOMMYHUKaumMn. YTeHue.
Buabl TeKCTOB: HECNOXHble nparMaTtudeckne TEeKCTbl U TEeKCTbl MO LWMPOKOMY U Y3KOMY Mpo-
dunio  cneumanbHocTh. MNMucbmo. Buabl peveBbix Npon3BeaeHnin: aHHOTaums, pedepat, Tesu-
Cbl, COOOLLEHMS, YAaCTHOE NMNCbMO, AEeNOBOE NUCbMO, Bruorpadwmsi.

dopmMa NPOMeXyTOYHOM aTTecTauumn: 3K3aMeH

Koabl popmupyembix (cpopmupoBaHHbix) komneteHumn: OK-5, OK-6, OK-7

B1.B.7 Moaynb «O6wasn cdusmka»

Llenu v 3apauu moayns:

Llenb mogynsa «O6was dpusnka» coctout B OPMUPOBAHUM Yy CTYyAEHTa LENTOCTHON CUCTEMBbI
3HaHUN NO OCHOBaM KIMacCUYeCcKon U COBPEMEHHOWN (PU3MKK, BbIpaboTke HaBbIKOB MOCTPOEHUS
dM3n4ecknx moaenen n peweHnss usmndeckux 3agad. Mogynbe ssngeTca oyHOaMEHTOM AN
nocnegyoLwero n3ydyeHns NpodeccruoHanbHbIX 1 MPOMUITbHBIX ANCLMUMINH.

KpaTtkoe copepxaHue (auaakTuyeckne eanHULbI) y4ebHOM ANCLUUNIIUHBI

Pa3den 1. MexaHuka

1.1. Beepexue

MpeameTt coBpemMeHHON husunkn. MeTtoabl msnyeckoro nccnegosanus. igeanusauusa peanb-
HbIX OOBEKTOB U B3aMMOCBSA3EN Mexay HUMW. [NpuHumMnmnansHasa ponb u3ndeckoro akcnepu-
MeHTa.

1.2. KuHemaTunka matepuanbHOn TOYKK

XapakTepHble NPOCTPaHCTBEHHO-BPEMEHHbIE MacLuTabbl. [paHuLbl NPUMEHUMOCTM Knaccuye-
CKOM MexaHukn. Cnocobbl onucaHnsa ABMXKEHUS MmatepuanbHon Toukn. Cuctemol otcyeTta. Cko-
pPOCTb M yCKOpeHue. TaHreHuyuanbHoe M HopMmaribHoe ycKopeHusi. BpauwatenbHoe ABWXeHue,
yrnosasi CKOPOCTb U YrioBO€E YCKOPEHUE.

1.3. 3akoHbl HbloTOHa

[MepBbIK, BTOPON U TpeTun 3akoHbl HbloTOHa. VIHepumnanbHble cuctemel otcyeTa. NpuHumn oT-
HocuTenbHocTu [anunes. BTopon 3akoH HbloTOHa Kak U3nyeckur 3akOH, MOHATUS CUMbl U
WHepTHOM Maccel. MNMpumepbl pelleHns ANHaMMYeckmx 3agad

BTopon 3akoH HbloTOHa Kak gudpdepeHumanbHoe ypaBHeHue OBWKeHUs. Ponb HavanbHbIX
ycnoBuin. OCHOBHbIE TUMbl AMHAMUYECKUX 3adad. [BMXKeHue maTtepuarnbHOM TOYKW nog Aew-
CTBMEM TMOCTOSIHHOW cusbl. [IBMXeHue nog AencTBMEM CWIlbl, MPOMOPUUOHANbHOM CKOPOCTW.
Mpumepsl "ynpyron” cunbl, rapMOHUYECKUA ocuMNnAaTop. MHamMuka BpallaTtesibHoro ABMXKeHUs
MaTtepuasribHON TOYKN.
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1.4. HekoTopble TeOpeMbl U MHTErparnbl ABUWXEHUS AN MaTepuaribHON TOYKN

YpaBHeH/e MOMEHTOB AN MaTepuanbHOW TOYKU. 3aKOH COXpaHeHUs MOMEHTa umnynbca B
LeHTpanbHOM cunoBoM nosne. MexaHnyeckas paboTa M MOLWHOCTb. KoHcepBaTUBHbIE CUSbI.
[MoTeHUManbHaa aHeprna matepuanbHOM TOYKU. TeopeMa O KMHeTUYeckonm aHeprun. MexaHu-
yeckas aHeprus, Teopema 06 U3MEHEHUN MEXaHNUYECKOM SHEPrMn. 3aKOH COXpPaHEHNS MexaHu-
YeCKOW 3Heprnm maTepuanbHOM TOYKM B Nofie KOHCepBaTMBHbIX curl. [loTeHunansHas aHeprus
N YCTONYNBOCTb COCTOSAHNA paBHOBeECUS MatepuaribHon Todkn. OgHoOMepHoe ABWXeHue maTe-
puanbHOW TOYKN B NOTEHUMarbHOM nosfie, PUHUTHbIE U UHMPUHUTHBLIE OBUMXeHUs. [1BuxKeHne B
LueHTpanbHo-cummMmeTpuyHomMm none. Kenneposa 3agava.

1.5. OnekTpoMarHUTHbIE CUIbI

onekTpuyecku 3apsag. 3akoH KynoHa. HanpsbkeHHOCTb anektpudeckoro nons. MNoHaTtue no-
TeHumana. BeluncneHve nonen no npyHUMny cynepnosnunn. lNone anekTpnu4eckoro AuMnons.
BekTop MHAykuun marHuTHOro nong, cvuna JlopeHua. [lenctesne MarHUTHOrO Nonsi Ha NPOBOOHUK
C TokoM, cuna Amnepa. MOMEHT cun, AENCTBYIOLLMX HA paMKy C TOKOM.

[BVXeHne 3apsiKeHHbIX YacTuL B 3NEKTPUYECKOM MU MarHUTHOM nonsx. [BuxeHue YacTuubl B
OLHOPOLAHOM MarHWTHOM norne. [pendgoBoe ABMXEHMUE B CKPELLEHHbIX 3NIEKTPUYECKOM U Mar-
HUTHOM nongax. NMpogonbeHbIN apend B criaboHeogHOPOAHOM MArHUTHOM Mnosie, MarHUTHbIE fo-
BYLUKN. YCKOpPUTENM 3apsbKeHHbIX 4Yactuy. JOddekt Xonna. [lpuHumn pgencteua M-
reHepaTopOB.

1.6. MonekynsipHble Cunbl

Baaumopgencteme gunonen. MNMpupoga n 0COBEHHOCTU MONEKYNSIPHbBIX CUI.

1.7. Jedopmaumn Ten n ynpyrme cunbl

Hedopmauun pactskeHus u casura. 3akoH ['yka. Ynpyrme KOHCTaHTbl BellecTBa. CroXHble
aedopmauumn (M3rnb, kpyydeHue). OTKNOHEHMs OT 3akoHa [yka npu Gonblwunx gedopmaumsx
(HENUHEeNHOCTb, NNACTUYHOCTL). DNEKTPOMAarHUTHas nNpupoaa ynpyrmx cun, NoHATUe O AUcno-
Kaumsix.

1.8. Cunbl TpeHus

Cyxoe TpeHue. 3akoH AmMoHTOHa-KynoHa. TpeHue ckonbxeHusi. Pabota cun TpeHus. Bsaskoe
TpeHue, bopmyna HeloToHa. JlaMvHapHoe TevyeHne BS3KOW XUAOKOCTU B Tpyde, cbopmyna lMya-
3enna. Cunbl, AeNCTByOWNE HA Tena, ABMXyLmMeca B BA3Kon cpene. 3akoH CTtokca. Aspoau-
HamMunyeckune cunbl. AHaNM3 asapoanHaAMUYECKUX CU METOAOM NoAobus n pasmepHoOCTeENn, YACIO
PenHonbaca. NoHATHE O CBEPXTEKYYECTM.

1.9. TaroTeHne n cunbl MHEPLUUK

Cunbl TaroTeHus. BbeiBoa 3akoHa TaroteHus n3 3akoHoB Kennepa ans nnaHeT. OKBUBAneHT-
HOCTb rpaBUTAUMOHHON U MHEPTHOW Macc. [paBuUTaUMOHHOE none, rpaBUTaALUOHHBLIN MOTEHLK-
an. [iBmxeHne maTepuanbHOM TOYKM B rnone TaroteHuns. lNepsas, BTopasa n TpeTba KOCMUYeckne
cKopocTu. Bec n HeBecoMOCTb Ten.

HeunHepumaneHble cuctembl otcyeta. Cuctema otcyeTa, YCKOPEHHO ABMXKYLLASACA OTHOCUTENMb-
HO MHepumanbHon. Cunbl MHepuun. Bpawatuwasnca cmctema otcyeTta. Teopema Kopuonuca.
LleHTpobexHast n kopmonucoBa cunbl. 3eMns Kak HemHepLumanbHasa cuctema otcydeta. MasTHuK
dyko. AHanormsa mexay cunaMmm MHepLMn N TArOTEHNS.

1.10. OcHoBbI cneynanbHOM TEOPUN OTHOCUTENBHOCTU

OnbiTel P30 n MarkenbcoHa. NpeobpasosaHus JlopeHua (C BbLIBOOOM) U HEKOTOpble crepn-
CTBUSA U3 HUX (OTHOCUTENBHOCTb NOHATUS BPEMEHW, JIOPEHLEBO COKpaLLleHe ASIUHbI, 3amesne-
HUe xoda ABMXyLmxcsa YyacoB). NoHATHe nHtepsana. PensiTMBUCTCKUIM 3aKOH CITIOXEHUSA CKOpO-
cten. Pengatusuctckas macca. CBs3b pensaTUBMCTCKON MacChbl C SHEPrnen, a Takke aHeprum c
nmnynscom. POTOH Kak YacTuua C HyrneBon maccon nokos. [laeneHue ceeta. VckpuBneHue
CBETOBbIX fTy4en U CMeLLeHe YacTOTbl KBAHTOB B Nore TArOTEHNS.

1.11. OCHOBHblE TEOPEMbI N 3aKOHbI COXPAHEHMA AN CUCTEMbI MaTepuarnbHbIX TOYEK

Mmnynbc cuctembl MatepuanbHbiX ToYek. Teopema 06 M3MeHeHUM MMNynbca CUCTEMbl MaTe-
puanbHbIX Toyek. Teopema 0 ABMXEHUU LeHTpa Macc. [uHamunka maTepuanbHOM TOYKKU C ne-
peMeHHon Maccou, ypaBHeHue Mewepckoro. PeaktuBHasa cuna. 3agada Linonkosckoro, pake-
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Tbl. MOMEHT MMMynbCca CUCTEM MaTepuarnbHbIX TOYEK YpaBHEHNE MOMEHTOB A4S CUCTEMbI Ma-
TepuarnbHbIX TOYeK. 3aKOH COXpaHEeHWs MOMeHTa UMNyrbca. YpaBHEHME MOMEHTOB OTHOCU-
TenbHO ocu. KnHetnyeckas n noTeHumanbHasi 3HEPrMm Onsi CUCTEMbl MaTepuanbHbIX TOYEK.
MexaHn4yeckas 3Heprnsa CMCTeMbl MaTtepuarnbHbIX TOYEK N YCIIOBUA ee coxpaHeHus. [NoHatme o
BHYTpeHHeN aHeprun. CBA3b 3aKOHOB COXPaHEHMS MMMNynbca, MOMEHTa UMMysfbca U SHEPruu
CUCTEMbI MaTepuarnbHbIX TOYEK CO CBOMCTBaMM CUMMETPUKN NMPOCTPaHCTBa N BpemeHu. lNpume-
pbl MPUMEHEHNSI 3aKOHOB COXPaHEHMSA AN CUCTEMbl MaTepuanbHbIX TOYEK. FBneHve yaapa
(cTonkHoBeHMe YacTuy). ABCOMOTHO Heynpyrnin 1 abCcontoTHO YyNpyrnin yaapsbl ABYX Yactuy,. 3a-
KOH BepHynnu ana craumoHapHOro noTtoka wnaeanbHOW XuAkKocTu. PaccesHue pOTOHOB Ha
anekTpoHax, apdekt KomnToHa.

1.12. AnHamuka TBEPOOro Tena

KnHemaTudeckne M guHamMumyeckue xapakTepucTuku TBepaoro Tena. [NpumeHeHne ypaBHeHUS
ABWXKEHUS LeHTpa Macc U ypaBHEHUss MOMEHTOB s TBepaoro Tena. BpaweHue TBepgoro Te-
na BOKpYr HenoaBwxHon ocn. MomeHT nHepuumn. Teopema MonreHca-LtenHepa. Ceasb mexay
MOMEHTOM UMMyJSibCa U YrNOBOW CKOPOCTLIO TBEPAOro Tena B obLem criydae, TEH30p UHepLUN.
CeoboaHble ocu. KnHetunyeckasa aHeprua n pabota npy BpaleHUN BOKPYr HEMOABWMXXHOW OCM.
lMnockoe gswxeHue TBEpOOro Tena, NOHSATME MIHOBEHHOM OCU BpalleHud. KayeHue Ten, Tpe-
HWe kadeHusi. KuHeTudeckas aHeprus npu naockom AswkeHwun. MNpubnumxkeHHas Teopust rmpo-
ckona. [NpeueccnoHHoe aBmxeHne rmpockona. ['Mpockonnyeckne cunebl.

Pasden 2. MonekynspHas cu3uka

2.1. ONeMeHTbl KNHETUYECKON TEOPUN ra30B

[aBneHve mngeanbHOro rasa. YpaBHEHUSI COCTOSIHUSA MAeanbHOro rasa. BHyTpeHHsis aHeprus
naearnbHOro rasa un ee cBs3b ¢ TemnepaTypon. POTOHHbIN ras.

2.2. CTaTucTuyeckne pacnpegeneHus

Cratuctuyeckoe onucaHue cuctembl M3 Gonblloro yncna vactuy. CTaTUCTMYECKME 3aKOHbI,
cpegHue 3HaveHna u pnykTyaummn omsmnyecknx BenuydmH. Npumep - pacnpegeneHme 4actuy no
obbemy. PacnpegeneHne monekyn rasa no ckopocTtsaMm. PaBHoBecHoe pacnpenenenne Makc-
Benna (Mo BEKTOPY M MOLYNHO CKOPOCTU) U €ro CBOMCTBA, HauBepOsITHENLLAs!, CpeaHasa u cpea-
HekBagpaTuyHaga ckopoctu. PacnpegeneHue bonbumaHa u npymepbl ero NpUMMeHEHMS.

2.3. Knaccuyeckas Teopusi TENAIOEMKOCTH

TennoemkocTb ra3oB, Teopema O paBHOpacnpeneneHun 3Heprun no creneHsm ceobobl. He-
AO0CTaTKM KnacCcn4eCcKom TeEOpUN TENITOEMKOCTM.

2.4. flBneHna nepeHoca

CpegHsis gnnHa csoboaHoro npobera monekyn B rasax. Audpdysns, BHyTpeHHee TpeHue, Ten-
nonpoBogHOCTb ras3oB. OcCoBeHHOCTN ynbTpapaspeXeHHblX ra3oB. BbluucneHve cpegHero
KBagpaTa cMmeleHns BpOoyHOBCKMX YacTul,. Mamepenne Yncna Asoragpo.

2.5. PeanbHble rasbl 1 XXUOKOCTH

YpaBHeHve BaH-gep-Baanbca n ero csonctea. ®asosblie nepexodbl. Kputmnyeckass tTemneparty-
pa, KpuTu4eckue napameTpsbl.

2.6. TepMOgHaMUYECKNI NOLXOS, K ONUCAHNIO MAaKPOCUCTEM

TepmoanHammnyeckoe paBHoBecue, OBLLMIA NPUHLMN TepMoanHaMukn. MNoHaTne Temnepartypebl,
HyneBoW NpUHUMN TepMmogmHaMmukun. Knaccundumkaumsa npoueccos.

2.7. MNepBbIN NPUHUMMN TEPMOANHAMUKN

OnbITbl [xoynsi, NOHATME O BHYTPEHHeEWN aHeprun. PaboTa mn KonuyectBo TennoTobl. [lepsbin
npuHUMn TepmoanHammnkn. CooTHoweHne Mariepa. YpaBHeHne agnabaTel Ang naeanbHoro ra-
3a. BHyTpeHHAa aHeprus naeansHoro rasa v rasa BaH-gep-Baanbca. Npoueccol hxoyna-Ien-
ITroccaka n xoyna-TomncoHa.

2.8. BTopon npuHumMn TepMmoanHamMmmnku

Mpobnema npespalleHna TennoTbl B paboty. PopmMynmpoBKM BTOPOro nNpuHUUNa TepmMogmHa-
MUKW A5 TENMOBLIX U XONoaunbHbIX MawuH. Linkn KapHo. Teopema KapHo. TepmoanHamumye-
ckas Wwkana temnepartyp. [NpuBegeHHOe KONMYeCcTBO TennoTbl, paBeHcTBO Knaysnyca anga o6-
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paTUMbIX NPOLECCOB. JHTpPONUA naeanbHoro raza. OCHOBHOE ypaBHEHWE TEPMOOUHAMMUKN U
HEeKoTOpble ero crneacTBus (COOTHOLLIEHMS B3aUMHOCTU, TepMOMexaHudeckme apdekTsl, ypas-
HeHne KnanenpoHa-Knaysuyca). Heobpatumble npouecchl, HepaBeHCTBO Knayauyca. Bospac-
TaHue 3SHTponNuMM Npu HeobpaTuMbIX npoueccax (¢ npumepammn). CTaTUCTUYECKUA CMbICIT 3H-
TPONUKU N BTOPOro NPUHLMNA TEPMOAUHAMMKN.

Pasden 3. Snekmpudyecmeo u MazHemu3m

3.1. OnekTpnyeckoe none

3akoH KynoHa. HanpspkeHHOCTb anektpudeckoro nons. lNMpuHuun cynepnosvuyuun. Teopema
aycca (c npumepamn nNpuMeHeHns). Teopema O UMPKYNsSUMM BEKTopa HanpshkeHHocTwu. [lo-
TeHuwman.

3.2. [NpoBOAHMKN B 9N1EKTPOCTATUYECKOM Nore

YcnoBue paBHoOBecUs CBOOOAHbLIX 3apsiAoB B NMPOBOAHMKE M HEKOTOpble CNeacTBUS U3 HEro.
OnekTpocTaTnyeckas 3KkpaHMpoBKa. AnekTpoeMKocTb. KoHaeHcaTopbl. Tunbl anekTpocrtatuye-
CKMX 3agad. Teopema eqUHCTBEHHOCTH.

3.3. DHeprus anekTpuyeckoro nons

OHeprus CUCTEMbl TOYEYHbIX 3apagoB. OHEeprus 3apshKeHHOro NPoBOAHMKA M KOHAEeHcaTtopa.
[MNOTHOCTb 3HEpPrnn nong.

3.4. DneKkTpnyeckoe none B AM3NEKTPUKaXx

lMoHATMe Makpockonuyeckoro (ycpegHeHHOro) nons B cpefe. MNonaprMsoBaHHOCTb (BEKTOP MO-
napusauun). NonspusaunoHHble (CBs3aHHble) 3apsabl. BekTtop anekTpuyeckon uHaykuuun. Ou-
aneKkTpnyeckas NPOHULAEMOCTb. YpaBHEHUS 9NEeKTPMYECKOro nons B Aunanektpukax. paHuy-
Hble YCNOBMUS AOS11 BEKTOPOB HaMNpPsXXeHHOCTU U WHOYKUMW. OHEeprusi arekTpuyeckoro nosis B
cpepe. NoHOAepoOMOTOpHbIE CUMbl B 3neKTpudeckom nore. MexaHusmbl NonapusyemMoctu Au-
AneKkTpukoB. HenuvHenHble ananekTpukn. CerHeTOaNEKTPUKN.

3.5. CTaumoHapHbI SNEKTPUYECKNIA TOK

OneKkTpuyeckoe nosne BHyTPU N BHE NPOBOAHMKA C TOKOM. 3akoH OMa. QnekTpoasuxyLiasa cuna
(34C) n napenune HanpskeHnsi. CrnoxHble uenu, npasuna Kupxroda.

3.6. MarHnTHoe nosie NPOBOAHNKOB C TOKOM

3akoH bno-Cagapa-Jlannaca. None asmxyweroca 3apsiga. MarHMTHbeIM NOTOK. Teopema o ump-
Kynsiumm BeKTopa MHOYKLUNN.

3.7. lencteme MarHNTHOro NOJisi Ha NPOBOAHUKN C TOKOM

3akoH Amniepa. NoHaepOMOTOpPHbIE B3aUMOAENCTBUSA NPOBOAHUKOB C TOKOM.

3.8. BekTopHbIN noTeHuunan

OnncaHne MarHUTHOro nosisi MpyY NOMOLLM BEKTOPHOro noTeHuuana. BeluucneHne BEKTOpPHOro
noTeHumMana 3agaHHOro pacnpeneneHus TOKOB.

3.9. MarHuTHOe none B BellecTBe

HamarHnyeHHoCTb (BEKTOp HamarHuyeHus). Hanps»keHHOCTb MarHUTHOro nonsi B cpege. Teo-
peMa 0 UMpKynauum BekTopa HanpshkeHHOCTU. MarHuTHasa npoHuLaemocTb. ['paHuyHble ycro-
BUS N Cnocobbl N3MEPEHNA BEKTOPOB WHAYKLMM U HAMNpPsHKEHHOCTM B MarHeTukax. [pupoga
MarHUTHbIX CBOMCTB MarHeTukoB. [lna-, napa- n eppomarHeTmkun. NoCToAHHbIE MarHUTbI.

3.10. ABneHne anekTpoMarHMTHOM NHOYKUUK

O[0C vHayKuMm B OBUXYLLMXCA NpoBogHMKax. 3akoH Papaged. BuxpeBoe anekTpudeckoe none.
MpyHUKUN gencTBnA AUHaAMO-MaLUnHBI U 3neKTpomMoTopa. NHAOYKUNOHHBLIN YCKOPUTESb 3NeKTpo-
HOB (6eTaTpoH). MamepeHne UMpPKynauMM BEKTOpa MarHUTHOM MHAYKUUM NpU MOMOLUM nosca
Porosckoro.

3.11. BaanmomHAayKums 1 caMoOHOYKLMS

MHaykTMBHOCTL. [pouecchl YCTaHOBMEHNA B KOHTYpe C MHAYKTUBHOCTbLIO, 3rieKTpoMexaHnde-
ckne aHanormn. KoagpuuneHT B3aunMonHAaYyKLUNn.

3.12. MarHuTHasg aHeprus

MarHuTHas aHeprusi OAMHOYHOIO KOHTYpa U 2-X CBA3aHHbIX KOHTYPOB. [MNOTHOCTL aHeprun mar-
HUTHOrO NOss.
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3.13. dnekTpomMarHUTHoe nose B BaKyyme

Tok cmewieHnsa. Cuctema ypaBHeHur MakcBenna B WHTerpanbHoOM U anddepeHumnansHOn
dopme. BonHoBble ypaBHeHUs. CyLecTBOBaHMNE 3MNeKTPOMarHUTHbIX BOSH.

3.14.Cuctema ypaBHeHnin Makcesenna ang nonen B BewecTse

YpaBHeHUs1 nonen n matepuanbHble ypaBHeHUss. OCoOBEeHHOCTM nonapusauumn OUanNeKkTpmkos B
nepemeHHbIx nonsx. ucnepcus AManekTpnyeckon npoHnuaemMocTu. [Ananektpuyeckasi NPoHu-
LaemocTb nriasmbl. CucTeMbl eaNHULL.

3.15.KBasncraynoHapHble TOkM

CsowncTtea ngeanbsHbIX arnemeHToB. PacyeT uenen cnMHycomaanbHOro Toka MeTo4OM BEKTOPHbIX
AanarpamMmm 1 KOMMMAEKCHbIX aMmnnuTya. MMnegaHc AByxnomntocHMKoB. PaboTta n MOLWHOCTL B Le-
N1 NepeMeHHOro Toka.

3.16. MexaHu3Mbl NPOBOAMMOCTN HEKOTOPbLIX MPOBOLAHNKOB

Knaccuyeckas anekTpoHHas Teopus NMPOBOAUMOCTU METansioB U ee HedoCTaTKu. JnekTpuye-
CKWI TOK B arekTponutax, B nnasme. [onynpoBogHukn. BeegeHue B 30HHYHO TEOPUIO NPOBOAMK-
MOCTU KpUCTasnsios.

3.17. QneKkTpnyeckne ABneHnsa B KOHTaKTax

BHewWHAA 1 BHYTPEHHAS KOHTaKTHas pa3HOCTb NOTEHUManoB. ABMeHUs B KOHTaKTax NpoBOgHU-
KOB NepBOro M BTOPOro poAa, XMMU4eckne MCTOYHUKN Toka. KOHTaKTHble SBMEeHWs B NOsynpo-
BOJHMKaX, MONYyNPOBOAHUKOBLIE ANOAbI.

Pa3den 4. KonebaHus u 80/1HbI, onmukKka

4.1. JInHenHble konebaTenbHbIE€ CUCTEMBI

JInHenHble konebaTenbHble CUCTEMBI C OQHOM CTeneHbio cBoboabl (C npumepamu). CeoboaHbIe
konebaHna rapMOHUYECKOro OCLMNNATOpPa. XapakTepuUCTUKM 3aTyxaHud. BblHy)XaeHHble kone-
OaHus, pe3oHaHCHble KpuBble. pouecchl ycTaHOBNEHNA konebaHumn, YyCrnoBrUs HEUCKaXXEHHOIO
BOCMNpou3BeaeHNs curHanoB konebartenbHbIM KOHTYpoM. CnekTpanbHoe pasnoXeHue B pa-
anoduaunke, konebaTtenbHbIM KOHTYP Kak cnekTpasnbHbin npnbop. KonebaTesnbHble CUCTEMBbI C
HEeCKONbKMMU cTeneHsiMm cBobobl, CBA3aHHble konebaHus.

4.2. NapameTpuyeckme n HenuHerHble KonebaTesibHble CUCTEMDI

JInHenHble oCcUMNNATOPbLI C NEPEMEHHBIMM NMapameTpamMu, napameTpuyeckmin pesoHaHc. Oco-
OEHHOCTN HEeSNIMHEMHOro ocuMnnaTopa (aHrapMoHM3M, reHepauus rapMOHUK, aCUMMeTpUs pe-
30HaHCHOW KpuBon). ABTOKonebaTenbHbIe CUCTEMbI.

4.3. BornHoBble npoueccbl. KnHemaTtuka BOSH

MoHATMe BonHbl. BonHoBoe ypaBHeHWe. ["apmoHunyeckue BormHbI. [1nockne mn cdepunydeckme
BOJSHbI. PacnpocTpaHeHne curHanoB (BOSMHOBbLIX NakeToB). PacnpocTpaHeHue TpurapMoHu4e-
CKOW BOJSIHbI. YCNoBme npeHebpexeHns OUCNEePCUOHHBIM UCKaXXEHNEM CuUrHana.

4.4. InTephepeHUna cnHyconaasnbHbIX BOSTH

Mpumepbl nHTEpdepeHunn BONH (4Be NNOoCKMe BOSHbI, ABE cdepudeckne BOnHbI). NHTepde-
PEeHLMst B TOHKMX NnactuHax. IHTepdepoMeTpbl (ABYXiyyYeBble N MHOTOMy4YeBbIE).

4.5. Ynpyrue BOJHbl

MpoJonbHbIEe BOMHbBI B CTEPXKHE, BbIBOA, BOSTHOBOIO YpaBHEHUSA. DHEpPreTuyeckme COOTHOLLEHMS
B ynpyrov BonHe. AKyCTUYecKkne BOSHbI B ra3dax v XXUOKOCTAX.

FBneHns Ha rpaHuue OBYyX cpen npyu HopMarnbHOM nageHun ynpyrux BonH. COBCTBEHHbIE KO-
nebaHns B OrpaHNYeHHbIX CMCTEMaX.

4.6. ONeKTpoMarHMTHbIE BOSHbI. QNIEKTpOMarHMTHasi Teopus ceeTa

BbiBOO BONHOBOro ypaBHeHUs 13 ypasHeHu Makceenna. Nnockue BonHbl. beryuwue n ctosyne
BOSHbI. [lonsipysaumnsa anekTpoMarHMTHbIX BOMH. MIMnedaHc. 3QHepreTndeckne COOTHOLLEHUS
ANl 3NeKTPoOMarHUTHbIX BOSH, TeopeMa NonHTuHra.

OTpaxeHune n npenomneHne BOMH Ha rpaHuue AByx cped. 3akoH CHennuyca. ®opmyna dpe-
Hens. ABneHna bproctepa n NOMHOro (BHyTpPeHHero) oTpaxeHus. MNanyvyeHne snekTpoMarHuT-
HbIX BOMH. [None u3ny4yeHus anemeHTapHoro Bubpartopa. [uarpamma HanpasneHHocTu. [lony-
BOSIHOBOW BMOpaTOp, CNOXHble manydatenu. anydyeHve ABMXKYLLMXCA 3apshKeHHbIX YacTuu,.
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Knaccuyeckas mogenb “cBetsuweroca” atoma. MonekynsipHbli MeXaHU3M OTPaXKeHUs1, Npenom-
neHus, gucnepcun.

4.7. PacnpocTpaHeHue cBeTa B aHU30TPOMHbIX cpeaax

OnTuyeckasa aHM3oTponusa KpuctannoB. HopmanbHble BOMHbI B OAHOOCHOM KpucTanne: Auc-
NepcuoHHbIE CBOWMCTBA, NOSSpM3auMoHHaa CTpykTypa. [0BonHoe npenomneHue. [locTpoeHue
MowreHca. lNonspusaunoHHble npubopbl. MHTepdepeHuna nonsipusoBaHHbIX nyden. Kckyc-
cTBeHHas aHmsoTponuda. OnTuyeckast akTMBHOCTb. [TOHATME O NPOCTPAHCTBEHHOW AUCMEPCUMN.
4.8. Nndpakuma BosH

MpuHuun MonreHca-®peHend. Oudpakuma Ha CTPyKTypax ¢ oceBon cummeTpuen. 3oHbl dpe-
Hens, 30HHas nnacTuHka. Audpakuna dpeHensa Ha Wenn n NPAMoyrosisHom otsepctun. Cnu-
panb KopHto. MNMpegeneHble criydan andpakumnn: reomeTpuyeckas ontuka u gudpakumsa dpays-
rodpepa. AndpakuynoHHasa pelueTka Kak cnekTpanbHbii Npubop, ee cnekTparbHble Xapaktepu-
CTUKMW.

Ponb gndpakuMOHHbIX SIBIEHUA B HEKOTOPbLIX ONTUYECKUX npubopax. MNpeaenbHble BO3MOXHO-
CTWU HanpasmfeHHbIX usnyyaTtenen, oOKyCUpYOLWKNX YCTPOMUCTB, OOBbEKTMBOB Teneckona u Muk-
pockona. [NoHaTne o ronorpadguu.

4.9. CtaTnctuyeckme cBOMCTBa BOSTHOBbLIX Noneu

[MOHATME O BpEeMEeHHOW U MPOCTPAHCTBEHHOM KOrepeHTHOCTU, UX CBA3b C XapaKTepuctukamm
NCTOYHMKOB cBeTa. BrimsHue korepeHTHbIX CBOMCTB CBeTa Ha HabnogeHne nHtepdepeHumnmn u
andpakummn. ICToYHMKM KorepeHTHOro ceeTa. Jlasepbl.

4.10. HenuHenHble BOSHbI

[MoHATHME O HenWHEeWHbIX BOSMHOBLIX MpoOLeccax: reHepaumsa rapMOHMK, COMMUTOHbI, yaapHble
BOJIHbI, CAMOJIOKYCUPOBKA BOSTHOBbLIX MYYKOB.

dopma NnpomMexXyToOYHOM aTTecTauum

Paspgen 1. MexaHuka — aKk3ameH

Pasgen 2. MonekynsipHas ouaunka — ak3ameH
Pasgen 3. OnekTpuyecTBo U MarHETU3M — 3K3aMeH
Paspnen 4. KonebaHuns n BomHbl, ONTUKA — 3K3aMeH

Koabl popmupyembix (cpopmupoBaHHbIx) komneteHummn: OlK-1, OlK-2
b1.6.2.5 O6wmn pusnyeckMn NPakTUKym

Llenv n 3apayn y4ye6HOM AUCLMNSINHDBI:

Llenbto gmcumnnuHel «OBWMn M3MYECKUn NpakTUKyM 1» ABMASETCH: M3YyYEeHWe LIeNOCTHOro
Kypca obLien pmanku, BKIIOYAKOLWEro 3KCNnepuMeHTanbHoe UcCrefoBaHNe siIBMIEHMIA U 3aKOHOB
MEXaHWKN, MOSIEKYNIAPHON (PU3NKN 1 TEPMOAMHAMUKMK, ANEKTPUYeCcTBa N MarHeTn3ama, aTOMHOM
U3k 1 dr3nkn 9apa n aNnemMeHTapHbIX YacTuL.

KpaTtkoe copepxaHue (auaakTuyeckue eanHULbI) y4ebHOM ANCLUUNIIUHBI

CopepxaHue AUCUMNINHBI OXBaTbIBaeT KPYr BOMPOCOB, CBSA3AHHbIX C WU3y4YeHUEM cneay-
IOLNX pa3aenos:

MexaHuka: KnHemaTuka matepumanbHOM TOYkW. [duHamuka matepuanbHOM TOYKU. 3aKOHbl CO-
xpaHeHuns. KuHematnka abcontoTHo TBepaoro tena. [JuHamunka abcontoTHo TBepaoro tena. Ko-
nebartenbHoe aBwxeHue. [leopmaumm 1 HaNnpsSXXeHNs B TBepAbIX Tenax. MexaHuka Xungkocten
1 ra3oB. BomnHbl B CNIOWHOW Cpee 1 AfieMEHTbI aKyCTUKN.

MonekynapHaa dusuka: VaeanbHein ra3. PacnpegeneHne mornekyn rasa no ckopoctam. bpo-
YHOBCKO€ ABWXeHne. TepMoanHamMuyecknin noaxo K onucaHuo MosekyrnspHboix asneHui. MNep-
BOEe Hauvarno tepmMoanHamuku. BTopoe Havano tepmoguHamuku. NoHATUE 3HTponuu TepMoau-
Hamunyeckon cuctembl. PeanbHble rasbl U XUOKOCTU. [1OBEPXHOCTHbIE SABMNEHUSA B XUOKOCTSX.
TBepable Tena. ®a3oBble Nepexoabl NEPBOro N BTOPOro poda. ABneHna nepeHoca.
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ONeKTPMYEeCTBO M MarHeTusm: JInekTpoctatvka. [1poBOAHMKM B 3reKTpoCTaTUYEeCKOM Mnorsie.
[OnanekTpukn B anekTpoctatnyeckom nose. NOCTOAHHbLIN 3neKTpudecknin Tok. KOHTakTHble sB-
neHus. ONeKTpoMarHUTHast MHAYKUMS. ONeKTpoMarHnTHble KonebaHus.

Ontuka: fBneHune nHtepdepeHunn. Asnenne andpakunn. Qudpakums n cnektpanbHbid aHa-
nn3. MNongapusauusa ceseta. OTpaxeHne U NpenomMneHne cBeTa Ha rpaHuue pasgena usoTpor-
HbIX ONANEKTPUKOB. NHTepdepeHUnsa nonspmnsoBaHHbIX BOMNH. [lucnepcus ceeta. Tennosoe ns-
nyyeHne KOHOEHCUPOBAaHHbLIX cpel. YCcuneHme n reHepaums ceeta.

®un3mnka aToOMOB 1 aTOMHbIX iBfieHUI: BornHbl U kKBaHTbl. OCHOBHbIE 3KCNepUMeHTarbHble
AaHHble O CTpoeHun aToma. OCHOBbl KBAaHTOBO-MEXaHWYeCKUX MNpeacTaBfieHUn O CTPOeHuu
aTomMa. JOnekTpoMarHuUTHble nepexogbl B aToMax. Makpockonuyeckne KBaHTOBble SABMEHMS.
CraTtuctnyeckne pacnpegenexHus ®epmu — iupaka n bose — nHwtenHa. AHeprna Gepmn.
dusmka aTomHoro sgapa v 4actuy: CBoncTBa aToMHbIX saep. PagnoaktmBHOCTb. ApepHble
peakuuu. Bsaanmogencrene saepHoOro narnyvyeHusi ¢ BeLwecTBoM.

PopmMa NpPoOMeXYTOHYHOM aTTecTauum: 3a4eT

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

b1.6.8 Moaynb «ATOMHasa un sgepHas cpusmka»
b1.5.8.1 «ATOoMHasa ¢pusmka»

Llenn n 3agaun moayns:

Llenb mogyna «AToMHas 1 saepHas omsmka» COCTOUT B (DOPMUPOBAHUKN Y CTyOeHTa LesnocT-
HOW CUCTEMbl 3HAHMI MO OCHOBAM KracCUYeCKOW N COBPEMEHHOM aTOMHOW N SA4epHON (OU3NKH,
BblpaboTKe HaBbIKOB MOCTPOEHUS PU3NYECKMX MoLenen N pelleHns guamyecknx 3agad. Mo-
Aynb aBnseTca yHaamMeHToOM A58 NocneayLwero n3yvyeHns npoeccnoHanbHbIX 1 Npogunb-
HbIX OUCLMMINH.

KpaTtkoe copepxaHue (auaakTuyeckne eanHULbI) y4e6HOM ANCLUUNIIUHBI

1 OnemeHTapHbIEe YacTULbI

[MoHATMe anemeHTapHoW 4acTuubl. NoHATME pacnaga anemMeHTapHbIX 4dacTtuy. Npubopbl u
yCTpOWNCTBa ANgA HabMoAeHNs N U3YYeHUs ANeMeHTapHbIX YacTul. OHeprus ceasn. dyHaameH-
TanbHble B3aumogencTemsa. OBMeHHble B3anmogencteus. deriHmaHoBCckMe amnarpammbl. Bup-
TyanbHble YacTtuubl. CunbHoe B3anmogencteme. MesoHbl. Crnaboe B3anmogenctame. HO30HbI.
OnekTpoMarHuTHoe B3anmogencteume. ['paBuTaumMoHHoOe B3anmogencTene. HyknoHbel. N3otonu-
yeckun cnuH. CTpaHHble YacTuubl. CTpaHHOCTb. 'Mnep3apsag. Knaccudukaunsa aneMeHTapHbIX
YyacTuu. 3aKoHbl COXpaHEHUs B OU3MKE AfiEMEHTapPHbIX YacTuy,. Keapku.

2 ®dunsmka aToMHOro sapa

Anpo. CtabunbHble M HecTabunbHble SApa, UX OCHOBHbIE XapakTepucTukn. CnuH agpa. Macca
aTOMHbIX ep N 3Heprus CBsA3M HYKINoHoB B aape. dopmyna Benusekkepa. Mogenn atoMHbIX
apep. KanenbHass mogenb. ObonoveyHas mogenb. PaguMoakTMBHOCTL sigep. 3akoH paguoak-
TMBHOro pacnaga. OCHOBHble TUMbI pacnaga aaep.

dopma NPoOMeXyTOYHOM aTTecTauum — 3K3aMeH

Koabl hopmupyembix (cchopmupoBaHHbix) komneTeHummn: OlK-1, OlMK-2

Bb1.6.8.2 ApnepHaa cdomsunka
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Lienn v 3apayu y4e6HOM ANCLUNIINHDI:

Llenbto ancumnnunHbl SBRSeTCA: udydyeHme LenoCcTHOro Kypca « AToMHast puamnka» COBMECTHO C
APYTMMU  gucuMniMHaMn uukna; ¢opMUMpoBaHWE y CTYOEHTOB COBPEMEHHOrO €CTECTBEHHO-
Hay4YHOro MMPOBO33PEHNS HA MOAENb CTPOEHNE aToMa, a TaKke NPUHUMM 3arnofHeHUs nepu-
ogunyecKkon cuctemMol anemeHToB MeHaeneesa.

KpaTtkoe copepxaHue (amaakTuyeckne eauHULbl) y4eOHON ANCLMNIIUHDI

1. PasButne KBaHTOBbIX NpeAcTaBneHni

KopnyckynsipHble cBOMCTBa cBeTa. ABrneHne otoadpdekTa. Apdekt KomntoHa. 3akoHbl pas-
HoBecHoro manydenuns (CtedaHa-bonbumaHa, BuHa, Panesa-[xuHca, MNMnaHka). Mogens atoma
bopa. OnbITel ®paHka n Nepua. BonHoBble cBomncTBa Yactuy. CTaTUCTUYECKUIA CMbICIT BOSTHO-
Bon oyHKumn. CoOTHOLEHMST HeonpeaeneHHocTen enseHbepra. Ponb namepuTtenbHoro npu-
6opa. OnepaTopbl KOOPAUHATHLI, UMMYyNbCa, MOMEHTA UMMNYNbCa U SHEPrMM B KBAHTOBOW Mexa-
HUKe.

2. BeBegeHue B annapaTt mn3nKn MUKPOOOBEKTOB

CraumoHapHoe u HecTaumoHapHoe ypaBHeHue LpeanHrepa. CBoncTBa BOMHOBbLIX GOYHKLIMNA.
BonHoBas yHKUMS U YPOBHM SHEPTUMN YacTULbl B BECKOHEYHO rny0boKoM noTeHumMansHoOn sive.
PeweHne ctaumoHapHoro ypaBHeHus LUpeaunHrepa ona noteHumanbHoro 6apbepa. TyHHenb-
HbIN adpekT. KoadbdrUNEHT NPOXOXAEHNA YacTULbl Yepe3 noTeHuMansHbli bapbep. Xonoa-
Hasg 3MUCCUSA ANEKTPOHOB U3 MeTanna.

3. DHepreTnyeckme COCTOSHUS N CNEKTPbI N3yYyeHns Bo4opoaonoAobHbIX aTOMOB

YpaBHeHue LpeaunHrepa ans vyactvubl B LeHTpanbHoM none. PeweHne ypaBHeHna LWpeauHre-
pa ana BogopoaonogobHoro atoma. YpoBHU 3HEPTUU, MTaBHOE KBAHTOBOE YMCo. BeposaTHOCTb
NPOCTPAHCTBEHHOIO pacnpeesnieHns anekTpoHa B atoMe. A3uMyTanbHOe U MarHUTHOE KBaHTO-
Bble yncna. CnekTpbl BOOOPOA0ONo400HbBIX aTOMOB.

4. OpbuTanbHbIA N CMMHOBLIN MOMEHTbI SNIEKTPOHA

MpomarHutHoe oTHoweHue. OnbiT  LWTepHa-I'epnaxa. Bo3oHbl u  depmMuoHbl.  ChnH-
opbutanbHoe B3ammMoaencTBme. TOHKass CTPYKTypa YPOBHEWN SHEPTUN U CrEeKTPanbHbIX NUHUNA.
YwupeHue cnektpasbHbIX JIMHUNA.

5. MHOroanekTpoHHbIE aTOMbI

Tunbl cBA3en anekTpoHoB B aTtome. [NpuHumn lNaynu. lNMepuogmyeckass cuctema 3reMeHTOoB
MeHpeneesa. NpaBuna otbopa npu U3ny4eHMM MHOrO3NEKTPOHHbBIX aToMoB. OnTu4eckme cnek-
Tpbl Weno4YHbIX MeTannoB. ekt 3eemaHna.

6. KBaHTOBas craTuctuka

PacnpegenexHne bose-OnHwTenHa. dopmyna [naHka n knaccudeckaa dopmyna Panes-
[bkuHca. lNepexon Kk knaccudeckon cratuctuke MakcBenna-bonbumana. KoHgeHcaums bose-
rasa. PacnpeaenerHne ®epmun-[upaka. YposeHb depmu.

7. KBaHTOBbIE CBOMCTBaA TBEPAOro Tena

Tunbl cBsI3e aTOMOB B TBepAbIX Tenax. PaclienneHne aHepreTuyecknx ypoBHEN BO B3aMMO-
AENCTBYOLWNX cucTeMax aTtoMoB. Moaenb aTOMHOM LEnoYkn C noTeHumanbHbIM pernbedom
npsmMoyrofnibHon copmbl (Mogens KpoHura-lNeHHn). JucnepcnoHHble KpuBble Anst cBob6oaHOro
3NEeKTpOHa N anekTpoHa B kpuctanne. MNoHaTne adheKkTMBHON Macchl. ONEKTPONPOBOAHOCTb
TBEepablx Ten. CobcTBeHHas M nNpuUMecHasi NPOBOAMMOCTb MNOSTYNPOBOAHUKOB. KOHTaKT ABYX
BbIPOXAEHHbIX MONYNPOBOAHNKOB.

dopma NpOMEXYTOHYHOM aTTeCTaLMKU: 3a4€ET.

Koabl hopmupyembix (cchopmupoBaHHbix) komneTeHummn: OlK-1, OlMK-2

b1.6.9 Moaynb «MaTtemaTuka»
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B1.6.9.1 MaTemaTunyeckun aHanus

Llenn v 3apaum y4ye6HOM AMCUMNNUHLIL: U3ydeHne anddepeHumanbHOro U NHTEerpanbHOro
ncumcneHns yHKLMM ogHOW BeleCTBEHHOM NepeMEHHON, nexallero B OCHOBe BCeX (huanye-
CKMX U MaTeMaTuUyecKux KypcoB. M3dyyeHne onpeaenieHHoro nHterpana, Kotopblin npeacrasns-
eT coboKr BaxHbI BOMPOC Kypca MaTeMaTM4YecKOro aHanusa Ha uandeckom pakynbteTe 1
UMEET NPUINOXEHMA B BOMbLUMHCTBE  MaTeMaTUyeckmx N U3NYeckmx aucumnnuH. NsyyeHue
AndpepeHUmanbHOro NCYUCNEHNA PYHKLMA HECKOSTbKUX NepeMeHHbIX. dyyeHne KpaTHbIX U
KPMBOMMHENHbIX MHTerpanoB. YncnoBbie psgbl, CXOAUMOCTb, abConoTHaA 1 YCNoBHast CXO4W-
MOCTb, (PYHKUMOHanbHbIE psdbl, CTENEHHOW psag, paguyc CXOOUMOCTWU CTEMEHHOro psaa, psg
dypbe, nHterpan dypoe.

KpaTtkoe copepxaHue y4eO6HOM ANCLUNIINHDI:

1. NMpeameT matemaTukn. BBeaeHne B aHanus

MpeomeT maTtemaTukn. CBsA3b C APYrMMKU Haykamu. Mictopmnyeckasa cnpaska.

MoHaTne mHoxecTtBa. Onepauun ¢ MHoxecTtBamn. Obliee onpepenenne gyHkumn. Obnactb
onpegeneHus n obnactb nameHeHna. PyHKUNA OENCTBUTESNBHOIO nepemeHHoro. Cnocobbl 3a-
AaHusa dyHkumn. OnpegeneHve rpaduka yHKumn. padukn anemeHTapHbIX yHKUMIA (nps-
Masi, napabona, Kkybndeckaa napabona, OKpy>XHOCTb, rnepdona, nokasaTtenbHasi n norapng-
Muyeckasa (OyHKUMU, TpuroHomeTpudeckne cyHkumm). OBpaTHble TpUroHOMeTpuYeckue yHk-
umm 1 nx ceonctea. NpeobpasoBaHune rpadmkos. NocTpoeHne rpadMKoB C NOMOLLBIO LIEMOYKM
npeobpasoBaHui. [JenctBus ¢ rpacdmkamn. 'padumk cnoxHon yHkumn. Mpaduk dyHKUMK, 3a-
AaHHOW napameTpudecku. [NonsipHble KoopAnHaTbI.

2. Mpepenbl nocnenoBaTeNibHOCTU U PYHKLUMK

lMoHATMe nocnenoBaTenbHOCTUM AencTBuTemNbHbIX Yucen. MNpegen nocnegosaTernibHOCTU. [eo-
MeTPUYECKN CMbICN MNpedena nocriegoBaTeribHOCTU. TeopemMa O eQUHCTBEHHOCTU npegena.
OrpaHun4eHHOCTb cxoasLencs nocnegoBatenbHOCTU. NpegenbHble nepexoabl B paBeHCTBax U
HepaBeHcTBax. MOHOTOHHbIE rnocregoBaTensHocTU. [lognocnenoBaTenbHOCTb, YaCTUYHbIE
npegenbl, BEPXHUA N HWXHUA Npeaensbl nocnefoBaTenbHOCTU AeNCTBUTENbHBIX Yncen. Jllemma
O BJIOXEHHbIX NpoMexyTkax. Teopema bonbuaHo-BenepwTpacca. Kputepui Kowm cxogmmocTu
nocrnegoBaTenbHOCTW.

Mpeoen dyHKUMN OencTBuTenbHOro nepemMeHHoro no Kowwn u no lenHe. 'eomeTpuyeckmi
CMbICN Npefena (PyHKUUM OEeNCTBUTENBHOrO nepemMeHHoro. ApudmeTtmyeckme onepauun Hag
dyHKUMAMK, umerowmumn  npegen. OaHocTopoHHWe npedensl. Knaccudukaums 6eckoHevHO
ManbIX U 6eCKOHEYHO BOoNbLUMX BENUYUH. OKBMBANeHTHble 6eckoHeYyHo Manble n 6eckoHeYHOo
GonbLlme BenuyuHbl. NepBbi N BTOPON 3amedaTtenbHble npeaesbl.

3. HenpepbIBHOCTb (hyHKLUMU

HenpepbIBHOCTb (DYHKUUN OENCTBUTENBHOIO nepemMeHHoro. ApudmeTtnyeckme OencTBUs C He-
NpepbIBHbIMU PYHKUMSAMU. HenpepblBHOCTL CAOXHON dyHKUMU. OOHOCTOPOHHSAS HenpepblB-
HOCTb. Teopema O CyLeCcTBOBaHUN U HENPEPbLIBHOCTM obpaTHON (byHKUMKU. CoxpaHeHne 3Haka
HenpepbiBHOW PyHKUMWN. PaBHOMepHas HenpepbliBHOCTL. Teopema KaHTopa. Knaccudukaums
TOYeK paspblBa.

4. QndhbepeHumanbHoe ncumcneHme pyHKLUMmn ogHON NnepeMeHHOM.

[MponsBogHbIE U OAHOCTOPOHHME NPOU3BOAHbIE, BECKOHEYHbIE NPOM3BOAHbIE. [[eOMeTpMYECKNiA
N pnamnyeckni cMbicn npoussoaHon. MNMpasuna anddepeHumpoBanms n Tabnmua Npon3BoOaHbIX.
OunddepeHuman n ero reometTpmnyecknin cmbicn. lNponssogHas crnoxHon dyHkumu. NMpounssoa-
Hble U auddepeHumansl Bbiclwnx nopsagkos. Popmyna JlenbHuua. HBapmaHTHOCTL GQOPMbI
NnepBoOro U HeMHBapuMaHTHOCTb (POpMbl BbiCLLMX AudddrepeHumanos. NapameTpudecku 3agas-
Hble dyHKUMM N nx anddepeHumporaHme. OCHOBHbIE TeopeMbl AnddepeHLmansHOro ncymc-
nenna Ponng, Jlarpanxa, Koww. Npasuno Jlonutana packpbiTna HeonpeaeneHHocTen. dop-
Myna Tennopa n ee CBA3b C 3agayvyen NPUONMXKEHHOIO BbIYUCIEHNA 3HaYeHUn yHKUumn. [Mpu-
3HaKM MOHOTOHHOCTU. JQKCTPEMyMbl W MpaBuia X HaxoxaeHwud. BbinyknocTb, BOrHYTOCTb U
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TOYkM nepernba. AcumnTtoThl. MNMpumeHeHne anddepeHLmManbHOro NCHUCIIEHNS K UccrneaoBa-
HUIO (PYHKLNIA M MOCTPOEHUIO rpadouKOB.

5. UHTerpanbHoe ncumncneHume pyHKLUMNU oaHON NepeMeHHOMN.

lMoHsaTMe nepBoobpasHoOM M HeonpeneneHHoro uHTerpana. CeomncTea HeonpeaeneHHoro nHTe-
rpana. Tabnuua HeonpefeneHHbIX MHTErpanoB. TexHuka MHTerpupoBaHms (HenocpeacTBeHHOe
WHTErpypoBaHue C NOMOLLbIO Tabnuu, MeToq pasnoXeHus, 3ameHa NepeMeHHOW, UHTErpupo-
BaHWe NO 4acTsaMm, NpuBedeHue KBaApaTHOro TpexyreHa K KaHoHu4yeckomy Buay). [Npumepsl.
PasnoxeHne MHoroudneHa ¢ gencrButTenbHbIMU KOS dUumMeHTamn Ha MHOXuTenn. lNpencras-
neHne NpaBubHOM pauMoHanbHON Apobu B BUAE CyMMbl MPOCTENLLMX paumMoHanbHbIX 4poben.
WHTerpnpoBaHne npoctenumnx apobden. MHTerpupoBaHme paumoHanbHbiX pyHkunn. CeegeHune
WHTEerpanoB OT MppaunoHarnbHbIX U TPUTOHOMETPUYECKUX (PYHKUUIN K MHTENPUPOBAHUIO paLmo-
HanbHbIX QYHKLMNA.

OnpepeneHHbI UHTerpan. Ycnosue CyLecTBOBaHUSA onpeaeneHHoro nHrerpana. Knaccbl ne-
TerpypyemMblx pyHKUmn. CBOMCTBaA onpeaeneHHoro nHrerpana. Hrerpan kak gyHKUNSA BepxHe-
ro npegena. ®opmyna HetoToHa-JlenbHnuya. Teopema o cpegHeM. NpunoxeHne onpeneneHHo-
ro MHTerparna K BblMUCNEHUIO nrowagen nnockux uryp, nrowagen noBepxHOCTN Ten Bpatle-
HUSA N HEKOTOpbIX 06beMoB. [NlapameTpuyeckn 3agaHHble KpuBble. [nnHa gyrn KpUBow.

6. DYHKLMM MHOINX NEepeMeHHbIX

OCHOBHBbIE MOHATUS Ha NIOCKOCTU (PacCTOSAHNME MeXay TOYKaMu, OKPECTHOCTb TOYKWU, BHYTPEH-
HAA TOYKa, U30NUPOBAHHAA TOYKa, rpaHNYHas ToYKa, OTKPbITOE MHOXECTBO, CBA3HOE N HECBA3-
HOe MHOXecTBa, obnacTtb, 3aMKHyTas obnacTb, OrpaHN4YEeHHOEe MHOXEeCTBO). AHanorna ¢ npo-
cTpaHcTBOM. [Npeaen nocnenoBaTenibHOCTM BEKTOPOB. TeopemMa O MOKOOpAMHATHOM CXO4UMO-
ctn. lNpegensl n HenpepbiBHOCTb. [1BOWHbLIE N NOBTOpHbIE Npeensl. MNpumepbl. Henpepbis-
HOCTb MO COBOKYMHOCTU MEPEMEHHbIX N NO OTAeNbHON nepemeHHon. AnddepeHumansHoe uc-
ynucrneHne QYHKUMA MHOMMX nepemMeHHbIX. YacTHble npousBogHble. duddepeHumpyemMocTb
YHKUMN MHOTMX NnepeMeHHbIX. Heobxoanmele ycnosus anddepeHumpyemocTtu. [JoctaTtouHble
ycrnosust guddepeHunpyemMocTn YHKUMN MHOMMX NepeMeEHHbIX. TeopeMbl O B3auMOCBSA3N
Mexay andpdepeHUnpyemMoCcTbio, HEMPEPbIBHOCTLIO N CYLLECTBOBAHMEM YaCTHbIX MPOU3BOAHbIX
PYHKUMN MHOMMX nepemeHHbIX. MNMpounssogHas croxHon dyHkumn. OuddepeHuman dyHKLmMm
MHOIMMX nepemMeHHbiX. lNMpounssBogHas no Hanpaenenuto. [pagneHT. CBA3b NPOU3BOLAHOM MO
HanpaBfieHMIO C rpagMeHToOM. YcroBue Bo3pacTtaHna (yobiBaHUS) oyHKUMK B Touke. [MponsBoa-
Hble U aAnddepeHumansl BbICLLUMX NOPSAKOB. PaBeHCTBO CMeLllaHHbIX Npou3BoaHbIX. ccneno-
BaHWEe (PYHKUMMA MHOMMX NEepeMeHHbIX, YCIoBME MOCTOAHCTBA, YCNoBMEe MOHOTOHHOCTM B YyKa-
3aHHOM HanpasneHuun. ®opmyna Tennopa. SKkcTpemyM. HesBHble pyHKUMK. TeopeMbl O cyLle-
CTBOBaHUM HeABHOM (PyHKUUK. DyHKUMOHanbHble onpegenutenu. CyuiecTtBoBaHWE CUCTEMbI
HesABHbIX (PyHKUMA. B3aMMHOOOHO3Ha4yHoe OTOoOpaxeHue [BYX MHOXECTB BEKTOPHOro npo-
CTpaHCTBa. YCIOBHbIN 3KCTpeMyM. [1paBuno mHoxutenen Jlarpanxa. lNpumepsbi.

7. KpaTHble uHTerpansbil.

KpaTtHble uHTerpansl. [nowanb mHoroyronsHou courypbel. Mepa XKopgaHa. MamepumMble MHO-
XecTtBa. Heobxoammoe n goctaTtovyHOE YCNoBME M3MEPMMOCTU MHOXECTBA Ha MIOCKOCTU.
Csownctea mepbl XKopaaHa. OnpegeneHune gBonHoro nHterpana. Cymmel Japby 1 nx cesoncrtea.
Kputepuin cyliectBoBaHnsA ABOWHOro nHterpana. Knaccel uHTerpmpyembix doyHkumi. CBonctea
ABOWHOro uHTerpana. lNpueBeaeHne OBOWMHOIO MHTErpana K noBTOPHOMY. KpuBOSMMHEWHbIE KO-
opAuHaTbl Ha NNockocTu. MonsdpHble U ANAMNTUYECKME KOOPAMHATbl. 3aMeHa NepeMeEHHbIX B
ABOWHOM WHTerpane. TponHon uHTerpan. CeegeHne TPOMHOrO MHTerpana K noBTopHomy. 3a-
MeHa NepeMeHHbIX B TPOMHOM mHTerpane. Cdepunyeckme n UMnmHapuyeckme KoopauHaTbl.

8. KpuBonuHenHble U NOBEPXHOCTHbIE UHTErpanbl

OnpepeneHne KpMBOMUHENHbIX MHTerpanoB. OCHOBHble (POPMYIbl BbIYUCIIEHUS KPUBONUHEN-
HbIX MHTerpanos. OnpeaeneHnsi NOBEPXHOCTHbLIX MHTErpanoB NepBoro 1 BTOporo poaa. Belunc-
NeHne NoBEepXHOCTHbIX MHTerparnoB. MaTtemaTuyeckme n uamMyeckme NpUoXeHNa KpuBonu-
HEeWHbIX U MOBEPXHOCTHbLIX MHTErparos.

9. Paabl. YucnoBble, (hyHKUUOHaNbHbIE U CTENEHHbIE pAAbI
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Uucnosble pagbl. Cxoagswmecsa n pacxogawumeca psgbl. Kputepun Kown cxogumocTu Yucno-
BOro psiga. Heobxogumoe ycnosue cxogmMMocTu. [JocTaTOuHble NPU3HaKU CXOOMMOCTU: Maxo-
PaHTHbIA M NpeaenbHbIN NpuU3Hakn cpaBHeHus, Janambepa, Kowwu, Oupuxne, Abena. Abco-
NOTHas 1 yCNnoBHasi CXoAMMOCTb. YMHOXeHMe pagoB. [lepectaHoBka vneHoB psaa. PyHKumo-
HarnbHble nocriegoBaTesibHOCTU U psaabl PYHKUMA. [ToToveyHas u paBHOMepHasi CXOAMMOCTb.
Mpu3Hakn paBHOMEPHOWM CXOAUMOCTU (KpuTepuii Kowmn, MaxkopaHTHbIA NpuU3Hak ansi nocneno-
BaTeSNIbHOCTU, MaXXOpaHTHbIN Npu3Hak Beneplitpacca ons psga). PaBHoMepHasi cxogMMocTb U
HenpepbIBHOCTb, paBHOMEPHAs CXOAUMOCTb U UHTErpypoBaHue, paBHOMEpHas CXOOUMOCTb M
andpdepeHumpoBaHne. CteneHHon paa. Paguyc cxognmoctu. OudbdepeHumpoBaHne n uHTe-
rpupoBaHue cteneHHoro psaa. Pag Tennopa.

10. HecoGcTBEHHbIe UHTErpanbl, MUHTerpanbl, 3aBUCALLME OT NapameTpa

OnpepeneHne HecobCTBEHHbIX MHTErpanoB nepsoro tuna. OnpegeneHne HeCOBCTBEHHbIX UH-
TerpanoB BTOPOro tuna. ATanoHHble uHTerpanbl. CBOMCTBa cxoaawmxca uHterpanos. Kpute-
puin Kowmn cxoamMmocTn HeCOBCTBEHHbIX UHTerpanoB. [JJocTaTouHble NPU3HaKM CXO4MMOCTUN He-
COBCTBEHHbIX MHTerpanoB. MaxopaHTHbIN Npu3HaK cpaBHeHUS. NpeaeribHbIN NPU3HaK CpaBHe-
Hus. ABContoTHasa 1 ycrnoBHasi CXOAMMOCTb HECOBCTBEHHLIX MHTerpanos. NpusHak Abens. Mpu-
3Hak Oupuxne. PaclwumpeHne MeTogoB MHTENPUPOBAHUSA HA HECODCTBEHHbIE MHTerparnbl. 3ame-
Ha nepeMeHHbIX. IHTerpnpoBaHue no Yyactam. [naBHoe 3HayYeHne HeCOBCTBEHHOMO MHTerpana.
WHTerpansl, 3aBucswme ot napametpa. HenpepblBHOCTb MO napameTpy. duddepeHunpoBaHmne
N UHTErpMpoBaHue no napameTpy. HecobCcTBEHHbIE MHTErparnbl OT napameTpa.

11. Pag v nuterpan ®dypbe

MocTtaHoBKa 3agadn. [poCTpaHCTBO CO cKansipHblM npoussBegeHneMm. HopmupoBaHHOE Mpo-
CTpaHcTBO. CxoauMOoCTb B cpeaHeM. [mnbbepToBo npocTpaHcTBo. CkansapHoe nponsseaeHue u
HopMma (pyHKUMW. [loToveYHas, paBHOMEpHas CXOAMMOCTb U CXOOUMOCTb B CpeaHeM nocneno-
BaTesnibHoCcTEN N pagoB. OpToroHasbHblE U OPTOHOPMUPOBAHHLIE 3f1IeEMEHTbI MPOCTPaHCTBa CO
ckansapHbiM npounssegeHnem. O6o6wweHHbI pag Pypbe. CBonctBa octatka psga Pypbe. He-
paBeHcTBO beccens. Ycnosue cxogumocTtun psga dypbe. PaBeHcTBO [NapceBans. 3aMKHyTbIE U
NOSfHble OPTOHOPMAIIbHbIE CUCTEMbI 3NIEMEHTOB B MPOCTPAHCTBE CO CKandApHbIM NPou3BeaeHU-
eM. TeopeMbl O CBA3M MeXy 3aMKHYTOM U MNOMHON cuctemon. Pag ®dypbe no opToroHasibHOW U
OpPTOHOPMUpPOBAHHOW cuctemam dyHKumn. HepaseHcTBO beccensa m paseHcTBO [lapceBans
Ansa 9Tux psaoB. TpuroHomeTpuyeckun psag dypbe. PasnoxeHne YeTHOM U HEYETHOW (PyHKUUK
B TpUroHomeTpuyeckun pag dypoe. KomnnekcHaa doopma psga Pypbe. TouyeyHaa u paBHOMep-
Has CXOOMMOCTb TpuUroHomeTpudeckoro psga ®dypbe. [lonHOTa TPUrOHOMETPUYECKON CUCTEMDI
dyHKUMI. [1BOMHbIE U TPOWHbIE pPsaabl Pypbe.

WHTerpan ®dypbe kak npegenbHbin criydan psga dypee. [JocTaTouHblE NPU3HaAKM CXOAUMOCTU
nHTerpana ®ypbe. lNpeacrtasneHve yHkuun mHterpanom dypbe. lNpeacrasneHve YyeTHoOM U
He4YeTHON (pyHKuuKM uHTerpanom dPypbe. KomnnekcHoe npsamoe u obpaTHoe npeobpasoBaHus
®ypbe. CuHyc 1 kocmHyc npeobpasoBaHusa Pypbe.

12. dnemeHTbI TeOpUN 06006LEHHBIX PYHKLIMWA

Knacc oCcHOBHbIX (NPOBHbIX) PyHKUMN. PyHKUMOHaNbHOEe onpeaeneHne 0606LWeHHON yHKLNN.
PerynsapHble un cuHrynsipHble o606LweHHble doyHKumn. Jenbta dyHkums. Jencteusa ¢ o6o0ueH-
HbIMU PyHKUMAMU. CekBeHUManbHbIA NOAX0A K onpeaeneHnio 0600LLEeHHON PYHKLMN.

dopMbI TEKyLLEN aTTecTauuu:
KOMMOKBUYM, KOHTpOrbHas paboTa.

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

Koabl popmupyembix (cpopmupoBaHHbIx) komneteHumn: OlK-1, OlK-2
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Bb1.6.9.2 AHanunTu4yeckasi reomeTpus

Llenv n 3apayn y4ue6HOM AUCLMNIINHBI:

n3yyeHne MeToLOB aHaNMTUYECKON reoMeTpun Ang pelleHnsa 3agad eBknNnMaoBov reomeTpum Ha
NAOCKOCTM M B MPOCTPAHCTBE, U3y4yeHne MeToaa KoopanHaT, BEKTOPHOW anrebpbl, pasnnyHbIxX
PopM ypaBHEHUI MPSMON JIMHUWN Ha NSTIOCKOCTU U B NPOCTPAHCTBE, YPaBHEHUS MIOCKOCTN, KpU-
BbIX 1 MOBEPXHOCTEN BTOPOro nopsiaka. OCHOBHbIMM 3aavyamMu y4ebHON OUCUUNINHBI SBNSIOT-
cs: oOpMMpOBaHWNE y CTYAEHTOB 3HAHUN 06 OCHOBaX aHanMTUYECKOW reOMeTpUnN N BEKTOPHOM
anrebpbl, npuobpeTeHne CTygeHTaMm HaBbIKOB U YMEHMWI NO peLLleHno reoMeTpruyeckux 3agad
N NCNOSb30BaHMIO BEKTOPHOM anrebpbl, HEOH6XOAMMbIX B Kypcax MareMaTnyeckoro aHanuaa B
pasgene «KpaTHble U KpUBOSIMHENHBLIE NHTErpanbl», B Kypce « BEKTOPHLIN U TEH30PHbIN aHa-
nnx», «ANeKTpoaNHaMmKa».

KpaTtkoe copepxaHue (auaakTuyeckne eanHULbI) y4e6HOM ANCLMUNIIUHBI

Paspen 1. BektopHas anre6pa.

MoHaTMe BekTOpa. JInHenHbIEe onepaumu Hag BekTopamu. JIMHeNHaa 3aBUCMMOCTb CUCTEMBI
BEKTOpPOB. [ eOMeTpUYECKN CMbICIT IMHENHON 3aBUCMMOCTWU. Bbasncel Ha NIIOCKOCTU U B MNPO-
CTpaHCTBe, pa3rnoxeHue BekTopa no 6asucy. Npoekums Bektopa Ha ocb. OPTOHOPMUPOBAHHbLIE
6asuncol, ux 0cobeHHOCTb. HanpaBnstoLwwme KoCcMHyCbl BeKTopa. CkanspHoe, BEKTOPHOE, CMe-
LWAHHOE N ABOMHOE BEKTOPHOE MPOM3BEAEHUS, UX CBONCTBA, BblpaXXeHne vYepes3 KoopauHaThI
COMHOXUTENEN. YCrnosne opToroHanbHOCTU, KONINTIMHEAPHOCTU, KOMMNIAHAPHOCTU BEKTOPOB.
Cuctema koopamHaT, KOopAuHaTbl TOYKK, NpeobpasoBaHMe CUCTEMbI KOOpAUHAT.

Pasgen 2. lNpamasn u NnocKocCTb.

Cnocobbl 3agaHns NNHUIA Ha NSIOCKOCTU, NIMHUIA U NOBEPXHOCTEN B NpocTpaHcTee. Anrebpau-
Yeckne NMHUK 1 NoBepxHOCTU. MNpsamasn Ha NnockocTn. PasnuyHslie oopMbl ypaBHEHUS NPSIMOM:
obuee, NapameTpmyeckoe, KAHOHNYECKOE, C YrnoBbIM KO3(PMLMEHTOM, B OTpe3Kax, HopManb-
Hoe. [My4ok npsiMbIX. MMNOCKOCTb B NpocTpaHcTBe. PasnuyHblie hopMbl ypaBHEHUS MIOCKOCTH:
obuLee, B oTpeskax, HopMmanbHoe. Ny4ok 1 ceaska nnockocTen. MNpsamas B npocTpaHcTee. Pas-
nn4yHble OOPMbI YpaBHEHMS NPSIMON: obLlee, napamMmeTpuyeckoe, kaHoHMYeckoe. [Nepexon ot
OAHOro 3agaHus K apyromy. BaaMmHoe pacnonoxeHue ByxX NOCKOCTEN, NPSIMON U NSIOCKOCTH,
ABYX NpAMbIX B NpocTpaHcTBe. OCHOBHbIE 3afa4n Ha Temy «[1pamas 1 NnocKoCTb»: paccTos-
HWE OT TOYKM OO0 NNOCKOCTU U NPSAMON, pacCTOsHUE MexXay NPAMbIMU, YIibl MeXay NpSMbIMU 1
NAOCKOCTAMM, YCIIOBUE NepeceyveHmns ABYX NPSAMbIX U T.4.

Paspen 3. KpuBble ¥ NOBepXHOCTU 2-ro nopsiaka.

annunc, runepbona, napabona, OnpeaeneHne, BbIBO4 KAHOHUYECKOTO YPaBHEHUS KaXK4omn 13
3TUX KPUBbIX, NX CBOMCTBA. OKCLLEHTPUCUTET U ANPEKTPUCHI Annunca, runepdonsl, napabonki.
MonsipHasa cuctema koopanHar. NonapHoe ypaBHeHWe annunca, rmnepbonel, napadonsl. O6-
LLilee ypaBHEHME KpMBOW BTOPOro nopsaaka. lNMpueegeHue obuiero ypaBHeHUS K KAHOHUYECKOMY
BMAOy C NOMOLLIbIO MOBOPOTA OCeN U NepeHoca Havarna koopanHaTt. Knaccndukaumnsa Kpusbix
BTOPOro nopsigka. NosepxHOCTN BTOPOro nopsigka: annvncouns, rmnepbononsl, napadonounabl,
KOHYCbI 1 UMNMHAPLI, UX KAHOHNYECKMEe YypaBHEHUS, cBOMUCTBA. [puBeaeHne ypaBHeHWs no-
BEPXHOCTN BTOPOro nopsiaka kK KaHOHN4YECKOMyY BMAY.

®dopMbI TeKyLLen aTTecTauumn: KOHTponbHas paboTa, AOMALLHSA KOHTporbHas paboTa
dopmMa NPOMEXYTOYHOM aTTecTaLuun: 3K3aMeH

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

B1.6.9.3 INnHenHas anre6pa
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Lienu v 3apauv y4e6HOM ANCLUNSIUHBI: B LUMPOKOM NMOHMMaHUN coaepaHue Kypca nuHemn-
Hom anrebpbl cOCTOUT B NpopaboTke MaTeMaTMYECKOro s3blka 418 BblpaXXeHMs OgHOW U3 ca-
MbIX OOLLMX MAEe COBPEMEHHOIO eCTECTBO3HAHUSA — Uaeu NMHeHOCTU. B npouecce nsyyeHns
Kypca nMHenHon anrebpbl CTyAEHTbl M3y4YaloT BOMNPOCHI paspeLummMocT U CTPYKTYPbl peLleHni
CUCTEM JIMHENHbIX YpPaBHEHWU, OCBaMBalOT abCTpaKTHbIE MOHATUSA NIMHENHOIrO NPOCTPaHCTBA,
6asuca, NnMHenHoro onepatopa, GUNUHENHON 1 KBagpaTUYHOW (POPMbI, @ Takke N3y4atoT KOH-
KpeTHble NpuMepsbl, AaloLme peannsaunio 3TuX abCTPaKTHbIX NOHATUN.

KpaTkoe copepxaHue (AuAaKTMyYeckue eauHULIbI) y4eO6HOW ANCLUNIIUHBI

Pasgen 1. MaTpuubl n onpegenutenu.

MpsamoyronbHble MaTpuubl. Cymma maTtpul, NnponsseaeHne MaTpuLbl Ha YACHO, YMHOXEHNe
mMaTtpuy. CBoncTBa aTnX onepaunin. NepectaHoOBKU, MHBEPCUN, TPAHCMO3ULINMKN, NOLCTAHOBKN.
Onpepenutens KBagpaTHOM MaTpuLbl, CBOMCTBa onpefenutens. PasnoxeHvne onpegenutens
no anemMeHTam CTpoku unu ctonbua. Teopema Jlannaca. Onpegenutesnis Npon3eBeeHNs maT-
puy. ObpaTHas maTpuua, KputTepun 0bpaTUMOCTK, BblYMCIIEHNE 0BpPaTHOM MaTPULbI.

Paspen 2. CucteMbl NIMHEUHbIX YPaBHEHUN.

PaHnr matpuupbl. Teopema o 6a3ncHom MmHope. PaHr nponsseaeHns matpuu. OnemMeHTapHble
npeobpasoBaHnst CTPOK MaTpuULbl U UX MPUMEHEHUE K BbIYUCIIEHUIO paHra MaTpuubl. Cuctemsl
NWHENHbIX ypaBHeHUN. OCHOBHbIE onpedeneHns: YyacTHoe 1 obulee pelleHnsi, COBMECTHbIE U
HEeCOBMECTHbIE CUCTEMBI, 9KBUBASIEHTHOCTb cucteM. Teopema Kpamepa. Kputepuin coBmecT-
HOCTM CUCTEM NMHENHBIX YpaBHeHU (Teopema KpoHekepa - Kanennun). Metopg Naycca pelue-
HUS CUCTEM NIUHENHbIX ypaBHEeHUN. JInHenHble ogHopoaHble cuctemsl (JIOC). CeoncTtea pelle-
HUN. dyHaameHTanbHasa cuctema pewerHnin (PCP). Teopema o PCP. CtpykTypa obLiero pe-
weHwna J1I0C. HeogHopogHble cuctemsl (JIHC). CtpykTypa obuwero peweHnus JIHC.

Paspgen 3. JluHenHble npocTpaHcTBa.

AKcuomaTuka nuHernHoro BektopHoro npoctpancTtea (J1BI1), npumepsl, ceonctaa JIBI. JlnHen-
Hasi 3aBUCMMOCTb cucTeMbl BekTopoB B JIBI1. basuc un pasmepHocTb JIBI. KoopanHaTel BekTopa
B AaHHOM 6asuce. MaTpuua nepexoga ot ogHoro 6asuca k gpyromy, npeobpasoBaHue Koopau-
HaT BeKTopa npu nepexoae kK HoBomy 6asucy. NognpoctpaHcTBo. Cymma 1 nepeceyeHne noa-
NPOCTPaHCTB. JInHenHble 060104k N TeopeMbl 0 pasmepHocTu. isomopdusm J1BI. EBknnaoBo
NPOCTPaHCTBO, onpeaeneHune n npumepbl. HepaBeHcTBa Kowm - BYHAKOBCKOro 1 TpeyrosbHuKa.
O6wwnin Bng ckanapHoOro NpovsBeeHns B KOHEYHOMEPHOM €BKITMAOBOM NpocTpaHcTee. OpTo-
rOHaNbHOCTb U OPTOHOPMUPOBAHHOCTbL CUCTEMbI BEKTOPOB. [pouecc opToroHanMsaumm cucte-
Mbl BEKTOPOB.

Paspen 4. JluHenHble onepaTopbl.

OnpepgeneHne nuHenHoro onepatopa. Npumepbl. O6pas n 5apo NMHENHoro onepaTtopa. Mart-
puua NMHEeNHoro onepartopa B JaHHOM Ga3uce. [peobpa3oBaHme MaTpuubl onepaTtopa npu ne-
pexofe oT ogHoro 6asuca k gpyromy. [lencteus ¢ nMHENHbIMK onepaTtopamu. OBpaTHbIn one-
paTop, ero ceounctea. Kputepum obpatumocTtu. lNoanpocTtpaHCcTBa, MHBApPMAHTHbLIE OTHOCK-
TenbHO onepatopa. CobcTBEHHbIE BEKTOPLI U COOCTBEHHbIE 3HAYEHUS JIMHENHOIO onepaTopa,
NX CBOMCTBA. XapaKTepucTuyeckoe ypaBHeHNE. YHUTapPHbIN U CaAMOCOMNPSAXEHHbIN onepaTopbl.
CsowncTtea cOBCTBEHHbLIX 3HAYEHUI N BEKTOPOB CaMOCOMNPSKEHHOro onepaTopa. CyuiectsoBa-
HMe OPTOHOPMMPOBAHHOIO Ha3nca n3 coOBCTBEHHbLIX BEKTOPOB CaMOCOMNPSXXEHHOro onepaTopa,
HaxoXgeHue ero.

Paspgen 5. KsagpatuyiHbie ¢popMbl.

JlnHenHasn, bunnHenHasa n kBagpaTtuyHasa dopmel B JIBI1. Matpuua kBagpatuyHon oopmbl (KO)
n ee npeobpasoBaHne Npu nepexoqe kK HosoMy 6asucy. PaHr n nigekc Ko. Teopema Jlarpanxa
o npueeaeHnn KO k anaroHansHomMy Bugy. Teopema Akobu. 3akoH nHepumm K&. Kputepun
CunbBecTpa nonoxutensHon onpegeneHHocTn Ko.

®dopMbl TeKyLLen aTTecTauumn: KOHTponbHas paboTta
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dopma NpomMeXyTOYHOM aTTecTauun: 3K3aMeH

Koabl popmunpyembix (cpopmupoBaHHbix) komneteHumn: OlK-1, OK-2

b1.6.9.4 OundpdhepeHumanbHblie ypaBHEHUS

Llenu 1 3agaum y4ye6HOM AUCUUNNUHBI: LENbIO N3YYEHUS OUCUMNINHBI SIBNISIETCS OCBOEHMEe
TEopeTUYECKMX OCHOB OBLIKHOBEHHbLIX AnddhepeHLmanbHbiX ypaBHEHUI, a Takke npuobpeTte-
HMEe NPaKTUYECKUX HaBbIKOB WX MHTErPUPOBAHUS M B TOM YMcre NpubnmkeHHbIMM MeToaaMMu.

MecTto yuyebHoM aucuunnuHbl B cTpyktype OOI: kypc «dnddepeHumnanbHble ypaBHEHNAY
BasupyeTcs Ha Kypcax «MaTtematuyeckmn aHanua» n «JlnHenHaa anrebpax». [lpakTuyeckune
HaBblkKM W TepeTudeckue 3HaHusa andpdepeumanbHbliX YpaBHEHUA UCMOMb3YOTCA danee npu
N3ydeHun Opyrmx MaTteMaTuyeckux OUCUMUMNINH, KYpCOB TeopeTudeckon oumankn «TeopeTude-
cKkasi MexaHukay», «dAnekrpogmHamukay, «Ctatuctnyeckaa pusnka», «KsaHTOBas MexaHuKay,
a Takke MHOMX CrneLKypCcoB.

KpaTkoe copepxaHue (AuAaKTMyYeckue eguHULIbI) y4eO6HOW ANCLUUNIIUHBI

Pazpen 1. AuddhepeHumanbHble ypaBHEHUA NepBOro nopsigka.

OnuncaHune 3akoHOB npupoabl B dopme anddepeHumanbHbix ypaBHeHnin. OCHOBHbIE onpeae-
neHuna. NeomeTpudeckaa nHTepnpetauna guddepeHumansHOro ypaBsHeHUs NepBoro nopsaka,
paspeLleHHOro OTHOCUTENbHO Npou3BogHon. MeTton u3oknuH. MNoctpoeHne anddepeHumans-
HOro ypaBHEeHUs Mo obLemy peLlleHnto. YpaBHEHUS ¢ pasgensowmmMmca nepeMeHHbIM1 U npu-
BOANMbIE K HUM. OgHOpOAHbIE YpaBHEHUA. YpaBHEHUS, NPUBOANMbIE K OLHOPOAHbLIM. JInHen-
Hble agnddepeHumnanbHble ypaBHeHUst nepeoro nopsiaka. CTpykTypa obuero peleHus nmHen-
HOro0 HEeOAHOPOAHOro ypaBHEHUS. YpaBHeHus bepHynnn n Pukkatn. YpaBHeHMe B MNOSHbIX
andpdepeHumanax. lMoHATME nepBoro uHTerpana. WHTerpupyowmnn MHoxuTens. [Mpuemsbl
OTbICKaHUS UHTErPUPYIOLLNX MHOXUTENEN. TeopemMa CyLeCcTBOBaHUA 1 eAMHCTBEHHOCTU peLue-
HUA andpdepeHUmManbHOro ypaBHEHUS NepBOro nopsiaka, paspeLleHHoro OTHOCUTESNBHO NMPOon3-
BoAHOW. MpuHUMN cxmmarowmx otobpaxeHun. MeTon nocnegoBaTenbHbIX NpubnkeHun. MNMpo-
AOJDKEeHNe pelleHnd. Henpogosmkaemoe pelleHne n ero noctpoeHune. Teopema o NnpuMbIKaHUK
HEeNPOLOMKAEMOro peLleHmnst K rpaHmue obnactn. CteneHb rnagkocTy pewwennn gudpdepeHum-
anbHOro ypasBHeHusi. HenpepbiBHaa 3aBUCUMOCTb pelleHns anddepeHumansHOro ypaBHeHuUs
OT Ha4vasnbHbIX YCIOBUA U OT napameTpoB. [pocTbie ocobble Toukn, nx knaccudukaumsa. Oco-
Oble peweHus. QudpdepeHumnanbHble ypaBHEHNSA NEPBOro nopsiaka, He paspeLleHHble OTHOCU-
TeNnbHO MNPOU3BOAHOW. YpaBHEHUS, He coAepXalume ABHO He3aBUCMMOW MNepeMeHHOW, Hewns-
BECTHOM (PYyHKUUKN. YpaBHEHME C ogHOpPOAHON doyHKUMen B nesomn yactn. O6wun cnyyan BBe-
AeHusa napameTpa. dudpdepeHunanbHble ypaBHEHUS, pa3peLllmMble OTHOCUTENBHO aprymMmeHTa
UM HEN3BECTHOM (PyHKUMK. YpaBHeHuna JlarpaHxa n Knepo. NoHsaTue o6 ornbatowen cemen-
cTBa KpuBbIXx. Teopema o6 ormbarowen cemencrBa MHTErparnbHbiX KpUBbIX. Teopema cylie-
CTBOBaHus pelleHna guddepeHumnanbHOro ypaBHEHNS NepBOro nopsiaka, He paspeLleHHOro
OTHOCUTESTbHO NPOU3BOLAHON. P-OUCKPUMUHAHTHAsA KpuBasi U ee CBs3b C OCOObIMU peLLEHNAMM.

Paspen 2. AnddepeHumanbHble ypaBHEHUA BbICLLIUX MOPAAKOB.

OnddepeHumanbHoOe ypaBHEHME N-ro Nopsigka, paspeLleHHoe OTHOCUTENbHO CTapLuen npous-
BoaHon. CBeAeHne ero K HopmasibHOM cucteme ypaBHeHUN. TeopeMbl CyLeCTBOBaHUS N eanH-
CTBEHHOCTU, HEMPEpPbLIBHOM 3aBUCMMOCTU pPeLlEeHNA HOpMalibHOW CUCTEMbI OT HavaslbHbIX YCro-
BUA 1 OT NapamMeTpoB. TeopemMa CyLleCTBOBaHUSA U €QUHCTBEHHOCTU peLleHnst ypaBHEeHUS N-To
nopsgka, paspeLleHHOro OTHOCUTENbHO CTapllen NpoOu3BOOHOW, Kak cneacTBue Teopembl Cy-
LWeCTBOBaHUA U eONHCTBEHHOCTN peLUeHUs HopMarbHOW cUCcTeMbl. YacTHble crnyyau gudpde-
peHuMansHOro ypaBHeHUs N-ro nopsaka, Aonyckarowme noHmwxkeHue nopsaka. Teopema cylle-
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CTBOBAHWS U €QNHCTBEHHOCTU peLleHns NMMHENHoro anddepeHumansHoro ypaBHeH1s N-ro no-
psgka ¢ HenpepbiBHbIMU KO3 duruneHTamn. Obwas Teopus IMHEMHOrO 0aHOpoaHOro andde-
peHunansHOro ypasHeHus n-ro nopsgka. Onpegenutens BpoHckoro, nposepka HE3aBUCUMOCTU
peweHun. dyHaameHTanbHasa cuctema peweHnn. CTpyktypa obuiero peleHmst IMHENHOro oa-
HopoaHoro auddepeHumnanbHOro ypaBHeHUA. TeopeMbl O MakCUMarbHOM YuUChe JSIMHEWHO-
HEe3aBUCUMbIX peLleHUn U O TOXOECTBEHHOCTU ypaBHeHUW. [locTpoeHne nuHenHoro andde-
peHUMansHOro ypaBHeHus no oyHaaMmeHTansHon cucteme peweHnin. dopmyna Jinysunns un ee
npumeHeHne. Cnocob NOHWXEeHUs nopsiaka JIMHENHOro OAHOPOAHOrO yYpaBHEHWUSA NPWU U3BECT-
HOM 4acTHOM pelueHmn. CTpykTypa obLiero peleHns NMHENHOro HeogHoOpPoaHOro AnddepeH-
unanbHOro ypaBHeHusa n-ro nopsaka. lNpuHuun cynepnosuumn. Metog Bapuauum npousBosib-
HbIX NOCTOSAHHBIX OS5 OTbICKAHUSA YaCTHOro peLleHns HEOAHOPOAHOro ypaBHEHUS N-ro nopsaaka.
®dyHkuma NpuHa. JInHenHoe ogHOPOAHOE ypaBHEHWE N-ro nopsigka ¢ NOCTOSHHLIMU KO3 durLm-
eHTamn. OnepaTopHble MHOTOYSIEHbI U X CBOWCTBA. PasnoxeHne onepaTtopHOro MHOrousieHa
Ha JIMHEWHblIE MHOXUTENU. [lencTBne onepaToOpHOro MHOroudsieHa Ha npocTenume OYHKUMN.
dopmyna cMmelleHnd. XapakTepucTUYeCKUn MHOFOYSIEH UM XapaKTepuUCTMYeckoe YypaBHEHMe.
MocTpoeHne yHOamMeHTarlbHOM CUCTEMbI PELLEHNA NTIMHENHOIO OLHOPOLAHOIO YpaBHEHUS C NO-
CTOSAHHBbIMKU KO3bPMUMEHTAMM B Crlydae MPOCTbIX U KPaTHbIX KOPHEW XapaKTepucTU4ecKoro
MHOrounieHa (OencTBUTENbHbBIX UM KOMMNEKCHbIX). JIMHEeNHble Heo4HOPOAHble YpaBHEHUS C
NOCTOSIHHbIMW Ko3dhuuneHTamun. KBasnnosiMHOMbI U ux ceorcTea. CTpyKTypa 4YacTHOro pelue-
HUSA NIMHEMHOro HEeOAHOPOAHOrO YpaBHEHUS C MOCTOSAHHBbIMU KO3(PULMEHTAMU U KBA3UMNOMNK-
HOMOM B npaBoun YyacTu. OnepaTopHbIN MeToL OTbICKAHUS YaCTHOrO peLUeHnsa Takoro ypaBHe-
HUs. YpaBHeHne OJunepa. VHTerpmpoBaHne OAHOPOAHbLIX MMHENHbIX AuddepeHUnanbHbIX
ypaBHeHUN ¢ nomoLbto psaoB. OTbickaHe oyHOaMeHTaNbHOM CUCTEMBI PELLUEHUA YpaBHEHUI
Onpu n beccens.

Paspen 3. CucrtemMmbl 06bIKHOBEHHbIX AucdepeHumnanbHbIX ypaBHEHUNA.

OKBMBANEHTHOCTb HOPMaribHOM cucTeMbl N anddepeHumanbHbiX YpaBHEHUA OOQHOMY ypaBHe-
HUIO N-TO Nopsiaka, paspeleHHOMY OTHOCUTENbHO cTapLlen nNponsBogHON. TeopeMbl O Henpe-
PbLIBHOM 3@aBUCUMOCTU N HENpepbiBHOW ANddepeHUMpYEMOCTU PeLLEHNS HOPMaribHOM CUCTEMBI
Nno HayanbHbIM YCrOBUAM U NO napameTpy. [lepBble MHTerpasnbl HOpManbHOW cUcTeMbl ANd-
depeHumnanbHbiX ypaBHeHUn. Heobxogmmoe M JocTatoyHoe ycrnoBue Ans Toro, YTobbl Henpe-
pbIBHO-ANMdepeHumpyemMas pyHKUMS Bblnia nepBbIM MHTErParioMm HOpMarsnbHOW CUCTEMBbI. Teo-
pemMa O MakCUMarbHOM YMCfe He3aBUCUMbIX MEPBbLIX MHTErpanoB. OKBMBANIEHTHOCTb OTbICKa-
HUA N HEe3aBUCUMbIX NEPBbIX MHTErpanoB MNOCTPOEHMIO OBLLEro peleHns HopMarnbHOW cucTe-
Mbl. [MOHMXEHMEe nopsiAika HOPManbHOW CUCTEMbI, €CNN U3BECTHA YacTb MEePBbIX UHTErparos.
CummeTpuyHasa popma cuctembl anddpepeHumnanbHbiX ypaBsHeHnn. HTerpmpyemMmble KoMOGUHa-
unn. OBwan Teopust NIMHENHbIX OOHOPOAHbLIX cUCTEM AnddepeHLmanbHbIX YPaBHEHUA C He-
npepbIBHbIMU KO3dhuumeHTamu. PyHaamMeHTanbHas cuctema peweHunn. MNoctpoeHne nuHen-
HOMN OOHOPOAHOW CUCTEMBbI NO (pyHOAMEHTaNbHOW cucTeme pewleHnin. CTpykTtypa obuiero pe-
LEHNSA NMMHENHON HeoaHopoaHOM cuctembl. MeTon Bapuaumm Npou3BOsibHbIX MOCTOAHHbBIX AN
OTbICKAHUSI 4YaCTHOro peLUeHUs JIMHEMHOW HEeOAHOPOLHOW cUCTeMbl. JIMHenHble OOHOPOAHbIe
CUCTEMbBI C NMOCTOSIHHLIMU KO3hdULMEHTaMUN. XapakTepUCTUYECKOE YpaBHEHME KaK YpaBHEHME
Ha OTbICKaHMEe COBCTBEHHbIX 3HA4YEeHUI N COBCTBEHHbLIX BEKTOPOB MaTpuULbl cuctembl. Bug dyH-
AaMeHTanbHON CUCTEMbI pPeLLeHU B Cryyae NPOCTbIX KOPHEN (AENCTBUTENbHbLIX U KOMMMEKC-
HbIX). Bug doyHaAameHTanbHOM CUCTEMbI PELLEHUI B Cry4vasix, KOraa xapakTrepuctudeckoe ypas-
HEHMEe MMeeT KpaTHble KOPHW U pasfiyHble 3HAYEHUs1 paHra XapakTepucTUYEeCKOW MaTpuLbl.
MeToa ncknioveHns Ang NMHENHbIX CUCTEM C MOCTOSAHHBIMU KO3dhdurLumeHTamum obLiero snaa.
Paspgen 4. UHTerpanbHble ypaBHEHUS.

Knaccuduvkauma nmHenHblX MHTerpanbHblX ypaBHEHUW Mo pogam. YpasHeHus BonbTepa. Ypas-
HeHns ®pegronbma 2-ro poga. YpaBHeHUs C BbIpOXAeHHbIM SapoM. CyLecTBOBaHNE peLueHus
ypaBHeHua dpegronibMa ¢ MansiMm sapoM. CyliecTBoBaHve pelleHus ypaBHeHna BonbTeppa.
Teopembl ®pearonbma. CnektpanbHaa Teopus ypaBHeHu ®PpearoribMa ¢ CUMMETPUYHLIMU
agpamn. ConcTBa crnektpa cobcTBeHHbIX 4mcen. Teopema [wunbbepta-lWmngra. 3apada



42

Wrypma-JinyBunna v wuHTerpanbHble ypaBHeHusi. Teopembl [unbbepta 06 uHTErpanbHOM
npeaCcTaBNeHUN peLLleHNsa KpaeBon 3aaadun yepes pyHkumio MpuHa. BeiBog Teopembl CTeknoBa
n3 Teopemsbl MNnbbepTa-LWmnara.

Paspen 5. YncneHHble MeToabl pelleHns 06bIKHOBEHHbIX And epeHUnanbHbIX ypaBHe-

HUW.

MeToabl, OCHOBaHHble Ha pasnoxeHun B psn Tewnnopa. Metogbl PyHre-KytTta. lNorpeluHocTb
annpoKCMMauun 1 yCTONYNBOCTb Pa3HOCTHOM CXEMbl. Y CTOMYMBOCTb U cxoaumocTb. O6ocHoBa-
HMe mMeToaa dunepa n ero BbIYUCIIUTENBHOW YCTONYMBOCTH.

dopMbI TEKYLLEN aTTecTaumn: ABe KOHTPOSibHblE paboThl.
Popma npomMeXyTouHou aTrecTaumm: aksameH (Il cemectp).

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

Bb1.6.9.5 BeKkTOpPHbIN U TEH30PHbIW aHanNn3

Llenv n 3agayn yue6HOM AUCLMNSINHbI:

N3yyeHne B3aMMOCBA3N KPUBOSIMHEMHbIX, NMOBEPXHOCTHbLIX WU KPaTHbIX MHTErpanoB, 0CoOb6eHHO
dopmyn OcTtporpagckoro - Naycca n Ctokca, HeobxoauMo AN N3y4eHns maTeMaTn4eckon gu-
3MKW, 3NEKTPOAUHAMUKN, KBAHTOBOW MEXAHUKM N OPYrnx dmamyeckmx Kypcos. Npeobpasosa-
Hue anddepeHumanbHbIX BbipaXXeHUM C NOMOLLLI Habna - MCYNCNEHUS U 3aMeHa NepemMen-
HbIX B AnddepeHumnanbHbiX onepaTtopax AN KPpUBOMIMHENHbLIX CUCTEM KOOPAMHAT C NOMOLLLIO
KoadhpuumMeHTOB JTama SABNAKTCS OCHOBHLIMU TEXHUYECKMMW NpuemMamMmmn npu paboTe ¢ ypaBHe-
HUAAMM B YaCTHbIX NPOU3BOAHbLIX. MeToabl TEH30PHOrO MCYMCNEHUS NPUMEHSIOTCA NPU U3y4e-
HUW PENATUBUCTCKMUX TEOPUI M ANS aHanm3a ChnoLHbIX Cpea.

KpaTkoe copepxaHue (AuaakTuyeckne eaAnHULbI) y4e6HON AUCLMNINMUHDI

CkansapHble u BekTOopHble nons. [OuddepeHumnansHble onepaTtopbl. [lpaBuna Habna-
ncumcnenus. MNnowanb noBepxHocTU. [loBepxHOCTHble MHTerpansl 1 n 2 poga. Popmynbl
Octporpaackoro-laycca n Ctokca. lHBapnaHTHOe onpefeneHne gueepreHumn n portopa. lNo-
TeHUMarnbHble W coneHompanbHble BekTopHble nons. KoadduumneHTsl Jlama. dopmynbl Ans
rpagueHTa, AMBepreHuun, potopa u onepatopa Jlannaca B OpTOroHasnbHOW CUCTEME KOOPAMU-
HaT. [lBoncTBeHHble 6a3ucbl. KoBapumaHTHble M KOHTpaBapWaHTHble KOOpAWHATbl BEKTOPOB.
O6Lwee onpegeneHne TeH30pOB NPOU3BOSILHOIO Nopsaka. 3anncb B TEH30PHbLIX 0603HaYEHMAX
npeobpas3oBaHUN KOOPAMHAT BEKTOPOB, MaTpuL, JIMHEWHbIX OnepaTopoB M KBaApaTUYHbIX
dopM. TeH30pbl AedhopMaLnin, HANPSXKEHUA, OTHOCUTENBbHBIX CMELLLEHUN.

dopmMa NPoMeXyTOYHOM aTTecTauuun: 3avyeT

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

b1.6.9.6 Teopus BeposATHOCTEM U MaTeMaTUyYeCcKasi CTaTUCTUKA

Llenv n 3apayn y4ue6HOM AUCLMNSINHDI:

CopepxaHue aucumnninHbl « Teopna BEpoOSTHOCTEN M MaTeMaTuyeckad CTaTUCTMKay Hanpas-
NIEHO Ha O3HAKOMIIEHWE CTYLEHTOB C OCHOBHbLIMW MOHATUAMM U MEeTO4aMM TEOPUN BEPOSITHO-
CTEN, NOES MU 1 annapaTtom MaTteMaTU4YeCKON CTaTUCTUKN, KOTOpble Heobxoanmbl Npu obpaboT-
Ke pe3ynbTaToB 3KCMEPMMEHTA, aHanum3e criydanHbIX ABNEHUN, BO3HUKAOLWNX B pagnodmnanye-
CKUX MPUSOXEHUSIX U Npu Nepegade nHhopmMauunu.
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KpaTkoe copepxaHue (AuAaKkTnyeckme eauHULLbI) yHeOHOW ANCLUUNIUHDI

Pasgen 1. OCHOBHbIE MOHATUSA TEOPUN BEPOATHOCTEMN.

1.1. OnemMeHTbl KOMBMHATOPUKM U CXEMBbI LLIAHCOB.

McnbiTaHne 1 NOHATME aNeMeHTapHOro cobbITnA. CxeMbl LLAHCOB: 3KCNEPUMEHTLI C 1 6e3 Bo3-
BpaLleHus, ¢ yyeToM 1 6e3 yyeTa nopsaka.

1.2. AkcnomaTumka Teopum BEPOSATHOCTEN.

lMpocTpaHCTBO cry4vaiHblix cobbITUIA U onepaumn Hag, cobbiTuamu. Anredpa mn [J-anredbpa cobbl-
TU. AKCMOMBbI BEPOSITHOCTU U BEPOSATHOCTHOE NpocTpaHCcTBO. CBOMCTBA BEPOATHOCTU, BbiTe-
KatoLune U3 akcmom.

1.3. Cnocobbl ncuncneHms BEpOSITHOCTEMN.

Cratnctuyeckoe, Krnaccu4eckoe n reoMeTpuyeckoe onpeaeneHnsa BeposaTHocTen. BepoAaTHOCTb
Ha CYETHOM NPOCTPAHCTBE 3rieMeHTapHbIX cobbiTin. 3agava BroddoHa. Mapagokc BepTpaHa.
1.4. OCHOBHbIE COOTHOLUEHUS TEOPUM BEPOSATHOCTEN.

YcnoBHasi BEPOATHOCTb TeopeMa YMHOXeHUs1 BeposaTHOCTeEN. HesaBucumeble cobbitms. Teope-
Ma CrnoXXeHns BeposATHOCTEN. TeopemMa CrnoXxeHus s He3aBUCUMbIX U HECOBMECTHbIX COObI-
Tvn. dopmyrna nonHon seposaTHocTU. Popmyrna bawneca.

1.5. OCHOBHbIE ANCKPETHLIE pacnpeneneHus.

Cxema bepHynnu. Hanbonee BeposATHOE YMCIO ycnexoB. [eomeTpuyeckoe pacnpegeneHme.
'MnepreomeTpuyeckoe pacnpegeneHune. Cxema He3aBUCUMbIX UCMbITAHUI C HECKOSTbKUMW UC-
xogamun. KoHeuHble ogHopoaHble Lenyu Mapkosa. PacnpegeneHnue NyaccoHa.

Paspen 2. Teopusi crny4yanMHbIX BeJINYUH.

2.1. OCHOBbI TEOPUN CINYyYaNHbIX BEMNUYMH.

CniyyariHble Benu4YnHbl. PyHKLUMS pacnpeaeneHns BeposaTHOCTEN N €€ cBOMCTBA. [JUCKpETHbIE U
abCosnTHO HenpepbIBHbIE CllyYarHble BennYMHbl. [1NOTHOCTL BEpoATHOCTEN. PaBHOMeHOe, no-
KaszaTenbHoe U HopmarnbHoe pacnpegeneHus. NpeobpasoBaHusa NNOTHOCTEN BEPOATHOCTEN
YHKUMN OT OL4HOWM Cry4arHOW BESNTMYUHBI: Cllydan MOHOTOHHbBIX, HEMOHOTOHHbIX U Pa3pbIBHbIX
YHKUMN.

2.2. MHOromepHble OyHKUUN pacnpedesieHus.

CniyyariHble BEKTOPbI, X PYHKLMM pacnpeaeneHuns n cBoMcTea. YCrnoBHbIE MAIOTHOCTM BEPOST-
HocTen. HesaBncumble criydariHble BennynHbl. BeposaTHOCTHOE pacnpeaeneHne oyHKuum He-
CKONbKMX CryYanHbIX BenuyuH. PacnpegeneHe cyMmbl, NPoM3BeAeHNa N HYaCTHOIO CnyYaunHbIX
BEeNUYUH. X>-pacnpeneneHue u pacnpeaenere CTbloaeHTa.

2.3. YuncnoBble XxapaKTepUCTUKN CITyHaMHbIX BESTUYMH.

HavyanbHble 1 LueHTpanbHble MOMeHTbl. MaTemaTudeckoe oxuaaHue u gUcCnepcust  Ux CBon-
cTBa. Yncnosble xapakTepUCTUKM 3aBUCUMOCTU: KoBapuaums U KoauumneHT Kkoppensauuu.
2.4. MNpepenbHble TEOPEMDI.

HepaBeHcTBa YebbiwéBa n MapkoBa. [locnegoBaTenbHOCTU ClyYanHbIX BENUYMH U BUAbI NX
cxoaumMocTun. 3akoHbl Brbwnx Yncen B popme YebobiwéBa, XuH4nHa, bepHynnu u MNyaccora.
MpenenbHble Teopembl BUHOMUANBLHOrO pacnpeaeneHns: nHTerpanbHas n audpdgepeHumnanb-
Hasa TeopeMbl MyaBpa-Jlannaca. LleHTpanbHas npegenbHasa TeopemMa.

2.5. Xapakrtepuctumyeckme OyHKLUN.

Xapakrtepuctmyeckom yHKUUKM 1 nx ceonctea. CBOMCTBO NOSNOXUTENBHOW ONpeaeneHHOCTH.
KymMynaHTbl criydamHbix BENUYUH. ACUMMeETpUs 1 akcuecc. [ayccoBbl COBOKYNHOCTU. MHoOro-
MepHasa xapakTepuctnieckasa pyHKUMsS rayCccoBOM COBOKYNHOCTU. [1ByMepHoOe rayccoBo pac-
npegeneHune. AnNnunc paccesaHns. YCnoBHble raycCcoBbl pacnpegeneHms. KoHeyHble ogHopoa-
Hble uenu MapkoBa.

Paspen 3. dnemeHTbl MaTeMaTU4eCKON CTaTUCTUKMN.

3.1. JluHenHas perpeccus.

MocTaHoBKa 3aga4vv nporHo3npoBaHus. CpegHekBagpaTuyHas owmnbKka NMHENHOrO NPOrHO3K-
poBaHus. KoppensuunoHHas matpuua. KoaddunumeHT koppensauun. HekoppenmpoBaHHOCTb U
cTaTucTmyeckasi He3aBUCUMOCTb.
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3.2. OCcHOBHble 3aja4yM MaTeMaTU4YECKON CTaTUCTUKM.

Bbi6opoyHbIn MeTog. MoHATUA BbIGOPKN, BBIBOPOYHOrO NPOCTPaHCTBa, CTaTUCTUKN. CTaTnuctum-
Yyeckne kputepun. NMpoeepka NPOCTON U CroXXHOW rmnoTes. Kputepmm ang npoBepKn rmnoTes o
napameTpax HopMarbHOro 1 GBUHOMMaNbLHOrO pacnpegeneHnin. ToyevyHas u UHTepBarnbHas
OLIeHKM cTaTucTnyeckoro napametpa. HepaseHcTBO Pao-Kpamepa. TodeyHble OLeHKn cpeaHe-
ro 3Ha4YeHusa u ancnepcumn cnyvyamHon BennYnHbl. NMOHATUA HECMELLLEHHOW, COCTOATESNIbHOM U
ahbekTnBHOM OLLeHOK NapameTpoB. NpUBAMXKEHHbIN 1 TOYHbIA METOAbI NOCTPOEHUS JOBEPU-
TenbHbIX UHTEPBaNoB Ans cpegHero. [loBepuTenbHble MHTEpPBarbl 41 HOpMarbHOro pacnpe-
AerneHuvs.

¢OprI TeKyI.I.lEﬁ aTTecTauun. KOHTpPOJibHasA pa60Ta.
CDopma I'IpOMG)KYTO‘-IHOVI aTTecTaumn. SK3aMeH.

Koabl popmupyembix (cpopmupoBaHHbIx) komneteHumun: OlK-1, OlK-2

Bb1.6.9.7 Teopusa pyHKUMA KOMMNIEKCHOrO NepeMeHHOoro

Llenu v 3apgaum y4ye6HOW AUCLMNIAMUHDLI: M3yYeHWE KOMMMEKCHbIX Yucen, apndmMeTU4ecKkmx
onepauuii ¢ KOMMMEKCHbIMU YUCNaMU U UX TEOMETPUYECKOTO CMbICNa; U3ydeHne pyHKUUA oa-
HOro KOMJIEKCHOIO NEePEMEHHON0 M UX OCHOBHbIX CBOWCTB; U3y4eHne noBeaeHnst PYHKUMIN KOM-
MIEeKCHOro NepeMeHHOro B MHOFOCBSI3HbIX 06NacTsX; pasBMTUE HaBbIKOB BbIYUCIEHMS NMPOM3-
BOAHbIX M MHTErpanoB yHKLUUN KOMMIIEKCHOTO NEePEMEHHOIO; U3y4YeHne OCHOB OnepaToOpHOro
MeToda pelueHus audpdepeHumanbHbiX ypaBHEHUI; U3yYeHNne METOAOB PeELUEHUs KpaeBbIX 3a-
Aad 3NeKTpoCTaTUKN U TMOAPOANHAMUKA METOLOM KOH(POPMHbLIX OTOBpaXKeHWN.

KpaTkoe copepxaHue (AuAaKTMyeckue eguHULLbl) y4eO6HOW ANCLUNIIUHBI

[MOHATME KOMMNMEKCHOro 4ucna, apudmeTmyeckne OEeNcTBUSA Hag KOMMIEKCHbIMW 4YMcramu,
pasnuyHble OOpMbl 3aMMCKU KOMIMMEKCHOrO YMcna, Moayfib U apryMeHT KOMMJIEKCHOro yucna,
noHATNME 6eckoHeYHO yaaneHHon Touku. [Npegen 4YMcNoBOW MOCNeAOBaTENbHOCTM HA KOM-
NIIEKCHOW MIIOCKOCTU, Ero reomeTpuyeckasl nHTepnpetaums. MNoHaTne obnactn B KOMMEKCHON
NSOCKOCTU, OQHOCBSA3HbIE U MHOroCBA3Hble obnacTtu. MNoHATUEe (PyHKUMM KOMMMEKCHOro nepe-
MEHHOro, O4HO3HA4YHbIE N MHOrO3Ha4YHble PYHKUUK, npeaen OyHKLMN KOMMEKCHOro nepemeH-
HOro, anemMeHTapHble PYHKLMM KOMMNEKCHOro nepeMmeHHoro. OTobpaxeHns, ocyLecTBngemMble
QYHKUMSMN KOMMAEKCHOrO nepemMeHHoro. MNMoHATne aHannMTUYHOCTU OYHKLMWU KOMMNEKCHOro
nepemMeHHOro, CBOMCTBa aHanutuyeckux pyHkumn. Teopema Kowwm. Pagbl Tewnopa, cxogu-
MOCTb psigoB Tewnnopa,obnacte cxogumocTtn psga Tennopa. Teopembl Benepwtpacca n Abe-
na; npuaHaku Janambepa n Kowwn cxogmumocTtu psga, paguyc cxogmmocTtn psaga. lNpounssogHas
YHKUMM KOMMMEKCHOro nepemMeHHoro; teopema Kowwn-PumaHa, guddepeHumnpyemMocts aHa-
ANTUYECKNX PyHKUUI. TOHATNE MHTerpana yHKLMM KOMMIEKCHOIO NePEMEHHOro, CBS3b C KpU-
BOJIMHEMHBIMW UHTErpanamu, UHTerpasn rno KpMBoM B KOMMMEKCHOW MfIOCKOCTU, Teopema Kowwun
AS1s1 OQHOCBSA3HOM M MHOMOCBSI3HOW obnacTten; uHTerpaneHas dopmyrna Kowwu, Teopema Mope-
pa. PasnoxeHvne He aHanMTMYeCcKon OyHKUUKN B cTeNneHHOM paa, pag JlopaHa. CxogumocTtb ps-
na JlopaHa, obnactb cxognmocTtu psiga JlopaHa, Teopemn Abens. Knaccudukaumsa ocobbix To-
yek PYHKUMM KOMMMNEKCHOro NnepeMeHHOro Ha OCHOBaHUWM noBedeHs psiaa JlopaHa: ycTpaHu-
Masi, Mosnc, CcywecTBeHHO ocobad. MNMoHATne BblveTa. OCHOBHas Teopema TeEOpUM BbIHETOB.
BblueTbl B KOHEYHOW N BECKOHEYHO yaaneHHOW Toudkax, hopmyna BblbeTa B Monce m-ro no-
pagka. lNpunoxeHne Teopumn BbIMETOB K BbIYMCIEHUIO ONpeaerieHHbIX NHTerpanos, NHTerpansl
®peHensa u Oupuxne. Teopembl crioxenus, nogodus, 3anasgbiBaHns, cMmelenus, andpdeper-
LUMPOBaHMS U UHTErpMpoBaHus M3obpakeHun, nobpaxxeHne nNpou3BogHbIX fOObLIX NOPSAKOB,
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WHTEerpana, npegernbHble COOTHOLLEHUS MEeXAy OopurMHanamm u u3obpaxeHusamu, Teopema
cBepTbiBaHus. MHTerpmpoBaHme 06bIKHOBEHHbLIX AnddepeHumnanbHbIX YpaBHEHNIA,

PopMbl TEKYLLEeN aTTecTauumu: KOHTporbHas paboTa.
dopmMa NPOMEXYTOYHOM aTTecTauumn: 3K3aMeH.

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

b1.6.9.8 UHTerpanbHble ypaBHEHUSA U BapuaLMOHHOE UCYUCTIEHne

Lienn v 3apaun y4e6HOM ANCLUNIINHDI:

Lenbio N3y4YeHnst OUCUMNINHBLI SBNSETCA OCBOEHME TEOPUN MHTErparnbHbIX ypaBHEHUIA U Bapu-
AaLUMOHHOIO0 WMCYMCIEHMS, a TaKke npuobpeTeHMe MNPaKTUYECKUX HaBbIKOB MHTErPUPOBaHUS
YpaBHEHUN N peLLeHnsi BapuaLMOHHbIX 3a4au.

KpaTkoe copepxxaHue (AuAaKTMyeckue eguHULLbI) y4e6HOW ANCLUNIIUHBI

Mpumepbl dyHKUMOHaNoB. MNpumepsbl BapuULMOHHBIX 3agad. Bapnauusa dyHkumoHana. Heobxo-
AnmMoe ycnosue akcTpemyma ¢yHkumoHanoB. OcHoBHast nemma. NoctaHoBka BapuaLMOHHON
3agayn. BbiBog ypaBHeHNa Junepa ana 9 gns akctpemanen. 3agada o 6paxuctoxpoHe. lNo-
CTaHOBKa BapumaunoHHOM 3agaun. BeiBog cnuctembl ypaBHEHU Dnnepa ansa akctpemanen. lMNo-
cTaHoBKa 3agayun. Metog MHoxuTenewn JlarpaHxa. 3agayun o reogesnyeckux NIMHUSX Ha cgepe,
Ha Kpyrnom uunuHgpe. 3agada [OuaooHbl. MeTog nocnegoBaTenbHbIX NpUbnmkeHnin. Pe3ornb-
BEHTa. YpaBHeHMs1 Tuna cBepTku. YpaBHeHna 1-ro poga. Metog nocnegoBaTtenbHbIX Npubnu-
XeHun. Pe3onbBeHTa. YpaBHEHUS C BbIPOXOEHHLIM S4POM. XapaKTepuctmyeckme Ymcna u cob-
CTBEHHbIE PYHKUMN. YPaBHEHUS C CUMMETPUYHBIM 94POM. [pUMEHeHne nHTerpanbHbIX Npeob-
pasoaaHumn.

BapuaunmoHHoe ucumcneHue.

MpocTtenwasn 3agadya BapvaumoHHOro ucuyncrieHms. OcCHOBHasa nemMma BapuauMOHHOIO UCYUC-
nexus. MNMepaga Bapmnauus. YpaBHeHue dunepa. Ikctpemanu. OCHOBHbIE criydan uHTerpupye-
MOCTU ypaBHeHust Ounepa. PaclumpeHne BapuaumoHHbIX 3agady. BapmauunoHHas 3agadva Ha
Knacce BeKTOPHbIX OYHKUMA. BapnauynoHHasa 3agada co ctapluvmun NpovM3BO4HbIMU. YpaBHEHWE
Onnepa-lyaccoHa. BapunaunoHHas 3agaya Ha knacce YHKUMA MHOMMX NEPEMEHHbIX. YpaBHe-
Hue dunepa-OcTporpaackoro. BapnaumoHHble 3agayvv Ha YCIOBHLIM aKkcTpemMyM. 3agadva Jla-
rpaHxa. MsonepumeTtpunyeckasa BapuaumoHHasa 3agadva. BapvaunoHHsle 3agadn ¢ noaBMXKHBIMU
rpaHuLamun. YcnoBusi TpaHCBEPCANbHOCTU pasnnyHbIX BUOOB. Heknaccuyeckne BapuaumoH-
Hble 3agaun. 3agada ontumanbeHoro ynpasneHus. MNpuHunn makcumyma J1.C. MoHTpsarnHa. Pe-
LWeHne 3agaym o6 onTMManbHOM OCTAaHOBKE MaTepuanbHOM TOYKM.

dJopma npome)KyTquoﬁ aTTecTauumn . 3aveTt

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

b1.6.10 Moaynb «MHdopmaTuka»
Bb1.6.10.1 WHdopmaTuka
Llenn v 3apaun yue6HOM ANCLUNIIUHDI:

Llenbto AgaHHOM y4ebHOM AMCUMNIUHBI ABNSIETCS BBEAEHNE CTYAEeHTOB NepBOro Kypca B Kpyr
OCHOBHbIX (paKTOB, KOHLIENLUWIA, MPUHLUUMOB U TEOPETUYECKUX NPOobneM, a Takke NpakTUYecKmx
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3aga4 1 NpUNoXeHMin, OCHOBHbIX METOAOB N TEXHONOMN, OTHOCALLUMXCH K chepe nHdopmaTu-
Kn

KpaTkoe conepxaHue (AuAaKTMyYeckue eauHULIbI) y4eO6HON ANCLUNIIUHBI

BeegeHue B nHdopmatuky. MIHpopmaTtmka n komnbioTepHble Haykn. KaHan nepegayv nHoop-
Mauuu. AnnapaTHble U nporpamMHble CpeacTBa WH(OPMAUUOHHbBIX cucTeMm. [porpammHble
cpeacTBa obLiero HasHavyeHus.

Cuctembl cumncneHus. [1BoMyHoe npeacTaBreHne 0CHOBHbIX TUNOB AaHHbIX OBM. AbcontoTHas
N OTHOCUTENbHAsA TOYHOCTb. [1OrpeLHOCTb BbIMUCEHWIA.

MalumHHOe npeacTaBneHne Yncen 6e3 3Haka. ApngpmeTtmyeckoe nepenosiHeHme. OcobeHHOCTH
MalMHHOM apudmeTukn. MawurHHoe npefcTaBneHMe 4ucen Cco  3HakoM. [1BOMYHO-
OOMONHUTENbHLIN Koa. ApudmeTtndeckoe nepenonHeHne. MawnHHOe npeacrasBfieHNe Belle-
CTBEHHbIX Yncen. OcobeHHOCTN MaLUMHHOM apudMETHKN ONs1 YNCEN C NNaBatowen 3anaTomn.
M3mepeHue konudectBa MHdopmaunn. Tpu noaxoda K onpefeneHuio Konudectsa MHGopma-
umm (no KosiMoroposy): BEPOATHOCTHbINA, KOMOMHATOPHLIN 1 anropuTMu4eckuin. MNoHaTne kaHa-
na CcBA3MW.

OpraHunsaums MHpOpMaLUMOHHbBIX NOTOKOB B xoae paboTbl uudpposon IBM. Ee cTpykTypa u
obwmi npmHumMn aenctemsi. OCHOBHbIE 3MEMEHTbLI TexHnYecknx cpeacts OBM. [Mepudepuin-
Hble ycTponcTea ungposonn IBM n npuHumn nx gencrems.

MporpammHoe obecneyeHmne OBM u ero knaccudukaums. MNoHATME OnepaumoHHON CUCTEMBI.
O6was cTpykTypa CUCTEMHOIO NporpaMmHoro obecnedeHuns. damnnosble CUCTEMbI.

INokanbHble 1 rnobanbHble KOMMNbIOTEPHbLIE CETH.

OpraHbl 4yBCTB YernoBeKa M UX XxapakTepucTukn. NMopor BOCNpUATUA 1 paspeLuarolas cnocob-
HocTb peuenTtopa. OcobeHHoCTU 3puTenbHoro BocnpuaTus. CtpykTtypa anroputma JPEG. Oco-
©EeHHOCTUN CNYX0BOro BOCNpuATUS. [cnxoakycTndeckoe MackupoBaHue.

OOHOCTOPOHHNE QYHKUMK. ACUMMETPUYHbIE KpunTocuctemMbl. CTpykTypa anropytma RSA.
OneKkTpoHHas noanuchb. NpPOTOKOMbI KPUATOCUCTEM C OTKPbITBIM KITHOMOM. TexHu4eckme n npo-
rpamMMHblEe CpeaCTBa 3alUMTbl MHPOPMaLUKN B KOMMNBIOTEPHbLIX CUCTEMaX. AHTUBUPYCHAs 3aLyn-
Ta.

Popma NpoOMeXYTOHYHOM aTTecTauum: 3a4eT

Koabl popmupyembix (ccpopmupoBaHHbIX) komneteHumn: OlK-3, OlNK-4, INMK-3

B51.5.10.2 ARroputMbl 1 A3bIKU NPOrpaMMUpPOBaHUA

Llenv n 3agaun yue6HOM QUCLMNIINHI:

AancumnnmHa « AnroputMbl U A3bIKM NPpOrpaMmMmupoBaHnsi» obecnevmBaeT NpuobpeTeHne 3HaHWU
n ymenumn B cootsetcteum ¢ ®IrOC BlNO, cogencrsyeT (hopMUpPOBaHMIO MUPOBO33PEHNSA U CU-
CTEMHOro MbllwneHus. Llenbio npenogaBaHns ANCUMNINHBI «ANTOPUTMbI U A3bIKM NporpaMmmMmu-
poBaHWs» ABMNSETCHA NoAroToBka GakanaBpoOB K AeATENbHOCTM B chepe pa3paboTku, uccneno-
BaHMs1 N 3KcnnyaTtaumm MHAOPMaLMOHHbIX cucteM. OCHOBHOW yrnop MNpu 3TOM genaeTca Ha
n3ydeHne MeToOMKN NOCTAHOBKM U PELUEHUS BbIYUCIIMTENbHbIX 3a4ay Ha coBpeMeHHbIX OBM,
Ha oopMMpoBaHMe y obyyaembix Nnornvyeckn oboCcHOBaHHOro noaxoda K BblGopy cpeacTts Ao-
CTUXXEHUs pe3ynbTaTa 1 NpoBeAeHne aHanmaa 3Toro pesynbraTa.

KpaTkoe coaepxxaHue (QupakTuyeckne eaMHULbI) y4eOHOM AUCLUNINTUHBI

MoHaTtne anroputma. bnok-cxema anroputma. ANropuTMUYECKME A3bIKM BbICOKOTO YPOBHS.
Onepatopbl. MeTkn. KommeHTapumn. dopmaT CTPOKU. basncHble anemMeHTbl sa3blka. Tunbl gaH-
HbIX. KOHCTaHTbl. [lepemeHHble. NoeHTudukatopbl. MpuHuun ymonyanus. OnucaHve TUMNoB
AaHHbIX. MHOeKkcupoBaHHblEe NepeMeHHble M MaccuBbl AaHHbIX. OnucaHue. PasmelueHne u
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nHMUManmnsauma B namatn IBM. lNpuceamBaHne 3HadeHusi. Tunbl BolpaXeHnn. ApudpmeTnye-
CKMe BblpaxkeHus. BblpakeHus oTHoweHun. Jlormdeckue BbipaxeHusa. Onepauuun. [Mpuoputet
onepaunn, paHru onepangos. CTpyKTypa nporpaMmMHOro moayng. AnroputMm JIMHEMHOW CTPYK-
Typbl. BbluncneHne apngpmeTnyeckoro BolpaxeHus. AnNropuTtMbl pasBeTBIISAIOLWLENCA CTPYKTYPbI.
BesycnoBHble U ycrioBHbIe nepexoabl. BeluncneHne apudmMmeTnyeckoro BolpaXkeHus npu Hanm-
YU OOMNOSTHUTENBHbLIX YCITOBUA. ANrOPUTMbI LUKINYECKON CTPYKTYpbI. [1paBuna sBHOM opraHu-
3auMm UMKnoB. BeluncneHvne tabnuubl apudmMeTUHECcKOro BblpaXKeHUs Npu HanmyYmm SONOSTHU-
TenbHbIX ycnosun. Llnkn obwero Buaa. LUukn no ycnosuo. UtepaumoHHbii Lnkn. CYeTHbIN
UuKI. BeluucneHve ctaHgapTHOM OYHKUMKM Yepe3 CyMMUpOBaHue cxodsulerocs psaga ¢ 3agas-
HOW cTeneHblo ToYHOCTU. CyMMUpOBaHME ONTUMU3MPOBAHHOIO psaa. PekyppeHTHble dhopmy-
nbl. KOMOGUHMPOBaHHOE UCMOMb30BaHME SBHOW U CHYETHOM LMKITMYECKUX CTPYKTYp. Yncrnosble
BeKTOopa 1 Matpuubl. PasmelweHne B namMatu, nHumanusaumns, BBog-sbiBog. Pabota co crpo-
Kamn, ctonbuamu, aneMeHTaMn. TeKCTOBble KOHCTaHTbl, MEPEMEHHbIE, BEKTOpa M MaTpuLbl.
PasmelleHne B namaTtun, MHMLManMsaums, BBog-BbiBog. PaboTa co cTpokamu, ctonbuamu, ane-
MeHTamun. OpraHu3aumsi MHOIOMEPHbIX CHETHbIX LMKINYECKUX CTPYKTYp. PyHKUMKM 1 noanpo-
rpammbl. PopmarnbHble U hakTudeckne napameTpbl. Cnocobbl nepegayn aHHbIX. [puHUMN
MOAYNbHOro nporpamMmmuMpoBaHns. Beoa-BbiBog UHGOpMauuun. YnpasneHme BBOAOM-BbIBOOOM.
XpaHeHue fgaHHbix. [lons, 3anucu, 6asbl AaHHbIX. OpraHu3auus Tabnuu pasnuyHbIX TUNOB
AaHHbIX.

CDopma npomex(yTquoﬁ aTTecTaumn. 3adeT

Koabl popmupyembix (ccpopmupoBaHHbIX) komneteHumn: Ol1K-3, OlK-4, INMK-3

b1.65.11 Moaynb «TeopeTunyeckasa cpusmnkar
Bb1.5.11.1 TeopeTnyeckasas MexaHuka

Llenv n 3apa4n y4ue6HOM QUCLMNIINHDI:

Llenbto M3yyeHnss gucumnnmHbl sBNgeTca oopMmpoBaHMe NpeacTaBfieHUn O narpaHXeBoM W
ramunbTOHOBOMOpManuamMax KrnaccM4eckon MexaHuku, O rMapoanHamMuke naeanbHOW U BA3-
KOW XXMOKOCTWN CNPUNOXEHNAMWN K PELLEHNIO TUMOBbLIX 3a4ay, YTO COCTaBMsieT OCHOBY TEOPETMU-
Yyeckom noarotToBkMduanko.CTyaeHT OOMMKEH OBNageTb MaTeMaTMyYeckum annapatoMm Teope-
TMYECKON MEXaHWUKWN,MOHUMAaTb U NPaKTUYEeCKn NpUMeHATb hopmManuambl HetoToHa, Jlarpanxa n
[amMunbTOHa, a TakKEeOCHOBHbIE METOAbl 'MAPOAMHAMUKN AONS PELUEHUS KOHKPETHbIX 3agad,
NOHMMaTb FPaHULbIMPUMEHNMOCTU UCMNONb3YEMbIX MNP 3TOM ypaBHEHUN, NPUONMKEHUA U MNO-
NyYEeHHbIX pe3ynbTaToB.

KpaTkoe coaepxxaHue (QupaakTuyeckue eamHULbI) y4eOGHOM AUCLUNITUHBI

OvcumnnuHa BknioyaeTt 8 pasgenos. Pasgen 1. MexaHuka HbloToHa anst cuctem 6e3 cBssen.
Pasgen 2. nHamuka cuctem co ceasamn. YpaBHeHua Jlarpanxa. Pasgen 3. 3agaya gByx 1en
N OBwXeHue B LeHTpanbHoM none. Pasgen 4. [iBmxkeHue TBepgoro tena. Pasgen 5.[BmxkeHune
B HemHepumanbHbIX cuctemax otcyeta. Pasgen 6. Teopus konebanunn. Pasgen 7. KaHoHu4e-
Ckue ypaBHeHus1. Pasgen 8. MexaHuka CrnnoLwHbIX cpea.

PopMbl TEKYLLEN aTTeCTaLnUmn: KOHTPOsbHbIE PaboThl.
Popma NPOMEXYTOYHON aTTeCTaLMmn: 3a4eT C OLEHKON

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



48

Bb1.6.11.2 OJOnekTpoauMHamuka

Llenv n 3apayn y4ue6HOM AUCLMNIINHBI:

Llenb gaHHOM AncCUMNnMHbLl — AaTb CTyAeHTaM rinybokoe NoOHMMaHWe 3NeKTPOMarHUTHbIX SBre-
HUW, HayYUTb MPUMEHSATb BbIMMCIUTENbHbIE METOAbl 3MNEKTPOAMHAMUKMA AN peLleHus npu-
KnagHbix 3agad. CTygeHT OOMKeH oBnageTb MaTtemMaTUYECKMM annapaTtoM 3MeKTPoaMHAMMKM,
NprobpecTn HaBbIKM €ro NPaKTUYECKOro NPMMEHEHNS U Ha 3TOW OCHOBE Mony4YaTb SICHOe npea-
cTaBneHne o OM3MYEeCKON NpUpPoaE INEKTPOMArHUTHLIX SBMEHUA, UMETb MOHATUE O PendaTu-
BUCTCKOMXapakTepe 3feKTPOMarHUTHbIX Nosien u npaBunax npeobpasoBaHMs anekTpoaMHaMu-
YECKNX N MEXAHNYECKMX BENUYMH NPU Nepexoae Mexay MHepumanbHbIMM CUCTEMaMM OTCHETA,
UMEeTb YeTKkoe NpeAcTaBfeHne O rpaHnuax NPUMEHMMOCTU KITAaCCUYECKMX 3aKOHOB B 3NEKTPO-
AnHamuke.CTyaeHT AOMKEH Hay4YUTbCS NPUMEHATb OCHOBHbIE 3aKOHbI ANIEKTPOAUHAMUKN K pe-
LLIEHMIO HaY4YHbIX N TEXHONOrMYEeCcKnx 3agau

KpaTkoe cogepxxaHue (AuAaKTnyeckme eanHULbI) y4eO6HOM AUCLMNINNHBI
OucumnnnuHa BkIo4aeT 9 OCHOBHbLIX Pa3aenos:

CraumoHapHble 3NeKTpuyYeckoe n MarHUTHoe Nnonsi.

HecTaumoHapHble 3neKTpOMarHUTHbIE NONS.

Cucrtema ypaBHeHunn Makceenna.

Teopusa nany4yeHms aneKkTpoMarHUTHbIX BOJTH.

PaccesiHue 1 nornowlieHne nany4yeHusi BeLecTBOM.

Teopus penaTUBUCTCKUX ABMEHUN B MEXAHNYECKUX N SMEKTPOAUHAMNYECKUX CUCTEMAX.
OneKTpomarHuTHbIE NONSA B CAMOLLHbLIX cpeaax.

Mpupoaa nonapusaumm 1 HamarHM4eHus BeLLecTBa.

3aKOHbI COXpaHeHUs1 SHePrMn U UMNynbca B SNEKTPOMarHUTHbIX CUCTEMAX.

©CoNo~wNE

®dopMbl TeKyLLer aTTecTauumn: KONnokBMYM, KOHTPOSbHbIE paboThbl
dopmMa NPOMeXYyTOYHOM aTTecTaLlumn: 3K3aMeH

Koabl hopmunpyembix (chopmupoBaHHbIx) komneteHumn: OlK-1, OlK-2

B1.6.11.3 KBaHTOBas MexaHuKa

Llenv n 3apayn y4ue6HOM AUCLMNIINHDBI:

Llenb gaHHOM AnCUMNIIMHBI — AaTb CTyaeHTam rnybokoe NoHMMaHne 3aKOHOMEPHOCTEN MUKPO-
MUpa, HayuYnTb MPUMEHNATb BbIYUCINTESbHBIE METOAbl KBAHTOBOW TEOPUM ANSA pelueHnsa pas-
NMYHBIX NPUKNagHbIX 3agad. CTygeHT AOMMKeH oBnageTb MaTeMaTMyYecknm annapaTtom Hepens-
TMBUCTCKOMN KBAHTOBOW TEOpUU, MPNOBPECTUN HaBbIKM €r0 NPaKTUYECKOro NPUMEHEHUS U Ha 3TON
OCHOBe MnosfyyaTb SICHOe npecTaBneHne o ou3n4eckon Npupoae KBaHTOBLIX SABMEHUN, UMETb
NOHATUE O PENATUBUCTCKOM KBAHTOBOW MEXaHUKE U YeTKoe MpeacTaBfieHne O rpaHuuax npu-
MEHMMOCTWN KBAHTOBbIX 3aKOHOB M MUCMOSMb3YEMbIX BblMUCANTENBbHbLIX MeTOA0B. OH AOMKEH no-
HUMaTb, YTO KBAHTOBAs MeXaHWKa eCTb Hay4yHasi OCHOBA COBPEMEHHbIXHAHOTEXHOMOMN.

KpaTtkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHON ANCLMNIIUHDI

Aucumnnuua skntodaeT 11 pasgenos. Pasgen 1. 3kcnepuMeHTanbHble OCHOBbI KBAHTOBOW Me-
XaHukn. Pasgen 2. Matematundeckmin annapart KBaHTOBOW MexaHuku. Pasgen 3. OcHOBHbIe No-
NoXeHus KBaHTOBOM MexaHuku. Pasgen 4. lNpocTtenwmve 3agaym KBaHTOBOM MexaHuku. Pasgen
5. OnemeHTbl TeOpun npeacrtaeneHnn. Pasgen 6. MNpubnmxeHHble MeToabl KBAHTOBOW MEXaHU-
kn. Pasgen 7. Yactuua B anektpomarHutHoM nosne. Pasgen 8. Teopusi cMCTEM MHOIMMX YacTtu,.
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Pasgen 9. KBaHToBas Teopus pacceaHusa. Pasgen 10. Teopusa kBaHTOBbIX nepexonos. Pasgen
11. Penartueucrckaa KBaHTOBasi MexaHuKa.

®opMbl TeKyLLen aTTecTaumun. KomnmokBuUyM, TECTUPOBAHUE, KOHTPOSIbHbIE paboThl
dopma NpomMeXXyTOYHOM aTTecTaLmmn: SK3ameH

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

Bb1.6.11.4 TepmoanHamMuka u ctaTUcTUYeckas pmsmka

Lienn v 3apaun y4e6HOM ANCLUNIINHDI:

OcHoBHas uenb Kypca — gaTb CTyAeHTam rnybokne u npoyHble 3HaHUS yHAaMeHTanbHbIX
TEPMOAMHAMUYECKUX N CTAaTUCTUYECKNX 3aKOHOMEPHOCTEN Makpockonunyecknx cucteM. OCHOB-
Hasa 3afaya Kypca — Hay4nTb CTYOEHTOB NPUMEHNATb NONyYeHHble 3HAHUS Ha NpaKTUKe; NPOBO-
ANTb Heobxoaumble pacdeTbl PU3NYECKUX XapaKTEPUCTUK MakKpOCUCTEM U PU3NYECKM UHTEP-
npeTnpoBaTb pe3ynbTaTbl 3TUX PacyeToB; AaBaTb BEPHYK Hay4yHYK MHTepnpeTauuto dusnde-
CKMM 3aKOHOMEPHOCTAM, HabnogaeMbiM B MakpocucTeMax.

KpaTtkoe copepxaHue (auaakTuyeckne eanHULbI) y4e6HOM ANCLUMUNIIUHBI

HOvcumnnuua Bknoyvaet 8 pasgenos: 1. TepmogmMHammnka n ctatucTndeckasa omsmnka Kak Teopus
MaKpoCKonuyeckmx cucteMm. Makpockonmyeckoe n MUKPOCKOMUYECKOe ornucaHne usnyecknx
cucteM. 2. OCHOBHbIE MOHATUSA U 3aKOHbI TepMoanHaMnkn.3. MeToabl 1 NPUNOXeHUs TepMoaun-
Hamukn. 4.OCHOBHbIe NpeAcTaBneHnsa crtatmcTudeckon usmkn. 5. Knaccudeckasa cratmctude-
ckasa omsmka paBHOBECHbIX cucteM. 6. KBaHTOBasa ctatuctuyeckaa omsnka. 7. Teopust priykTy-
aumn. 8. OcHOBbI TEpMOAMHAMUKM U KWNHETUKM HEPABHOBECHLIX MPOLIECCOB.

q)Oprl TeKyI.I.l,eﬁ aTTecTaumn:. TeCctnpoBaHmne, KOHTPOJibHbIE pa6OTbI
CDopma npome)KyTquoﬁ aTTecTaumn: SK3aMeH

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

Bb1.6.12 Moaynb «®Pusunka konebaTtesnibHbIX U BOJTHOBbIX MPOLECCOB»
Bb1.6.12.1 Teopusa konebaHun

Llenv n 3agayn yue6HOM QUCLMNIINHI:

Llenb Kypca — nokasaTb CTygeHTaM, Kak MOXXHO pacrno3HaBaTb B CIOXHbIX, Ha NepBbi B3rnsa,
KonebaTenbHO-BOMHOBLIX MpoOLecCcax B KOHKPETHbIX 3agadax nU3nKn UM TEXHUKN OCHOBHbIE -
anemMeHTapHble KonebaTenbHble SIBMEHMS U CBECTU MCXOOHYH Npobnemy K aHanuay 3Tux Mo-
Aenen, OOoCTMYb MOHMMAaHUS CTYOEeHTaMW OCHOBHbIX KorebaTenbHO-BOMHOBLIX SABMEHUW Ha
NPOCTbIX MOAENAX U cUcTeMax, NO3HAKOMUTb CTYAEHTOB U Hay4uTb MX NOSIb30BaTbCA OCHOB-
HbIMWU MeTOo4aMun TeopuUM KonebaHun.

3agayn gUCUUNIMHBLI:

. 0O3HaKOMUTb C 6a30BbIMM MAEAMU N NOoAXOoA4aMun Teopun konebaHwun, kak Haykm o6 aBoO-
MNIOLUMOHHbIX NpoLleccax;

. AaTb NOHATME 06 OCHOBHbLIX METOA4AaxX Teopun KonedaHui;

. BblpaboTaTb HaBblkM MO MOCTPOEHUIO U UCCNEeAOBaHWMIO KorebaTenbHO-BOMHOBbLIX CU-

CTeM.
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KpaTkoe conepxaHue (AuAaKTMyeckue eauHULIbI) y4eO6HOW ANCLUNIIUHBI

Pasgen 1. basoBble ngeun 1 nogxoabl Teopum KonebaHun

1.1. UcTtopuyeckoe BBeaeHue, opMynmnpoBka npeamMmeTta M coaepXaHus Teopum konebaHuin.
[MoHATMEe AguHaMM4YecKon cCUCTeEMbl U (Pa30BOro MPOCTPaAHCTBA, CUCTEMbI C HENpPepbIiBHbIM U
ANCKPETHBIM BpeMeHeM, rpybon AuHaMMUYeCKon CUCTEMBI.

1.2. uHammnyeckune cuctemol Ha npsamon. pybble cocTtosiHua paBHoBecusi. OCHOBHbIE Budyp-
Kauun.

Pasgen 2. OcHoBHblE MeTOAbl Teopun konebaHum

2.1. YCTONYMBOCTb JSIMHEAPU30BaAHHbIX COCPEeAOTOYEHHbBIX CUCTEM C HEMNPepbIBHbIM U OUCKPeT-
HbIM BpEMEHeM

CBefieHve 3a1aym K OLeHKe pacnosyioKeHUSI KOPHEN XapaKTepUCTUYECKOro ypaBHEHUSA Ha KOM-
nnekcHom nnockocTn. Knaccmdukaumnsa TMNOB COCTOSHUA paBHOBECUS (0CODObIX TOYEK) B CUCTeE-
Max BTOPOro M TpeTbero nopsaka; nccnegoBaHve Mx yctondmsocTtu. [poctenwumne anHamude-
CKMe cucCTeMbl C AUCKpeTHbIM BpemeHeM. OTobpaxeHue [lyaHkape. Knaccudukauma Heno-
ABWXHbIX TOYEK OAHOMEPHbIX N ABYMEPHbIX TOYEYHbIX OTOOPaXKEHUN.

2.2. KonebaHus B HENMUHENHbIX CUCTEMAX C OAHOM CTEeNeHb cBOOOabI

JINHEeNHbIN N HeNMNHEeNHbIN ocuMNNATopbl. Pa3oBbIM NOPTPeT. Pe30HaHC B HESITMHEMHOM OCUUI-
natope. OCHOBbI KayeCTBEHHOW Teopuu U Teopun Oudypkauum OUHAMUYECKUMX CUCTEM Ha
nnockoctun. pybble npeaenbHble LUMKbl, OCHOBHbIE XapakTepuctukn. OCHoBHbIE (KOpasMepHOo-
ctn |) Budpypkaumm guHaMMYeCcKnMx CUCTEM Ha NSTIOCKOCTU: ABYKpaTHOE paBHOBecue, HenTparnb-
Hoe paBHoBecue (budypkauna AHgpoHoBa-Xonda), ABYKpaTHbIN NpeaenbHbIA LMK, NeTns ce-
napaTpucbl cegna u ceano-ysna, cenapaTpucHas CBsska.

2.3. ABTokonebartenbHble CUCTEMBI

Cuctema c ogHon cteneHbto cBoboabl. dusndeckne npumepbl. Metoq paspbliBHbIX KOnebaHun.
MeTton Ban-gep-Ionsa (aBTOHOMHbIN M HEABTOHOMHbLIN crnyyaun). CBA3aHHbIE aBTOreHepaTopbl.
fBneHve 3axBaTblBaHWUA, onpeaeneHne nonocbl CUHXpoHM3aunn. KoHkypeHuust konebaHum B
MHOrOMOZOBbIX aBTOreHepaTopax.

2.4. KonebaHus 1 BONHbI B YNOPAO0YEHHbIX CTPYKTypax

[AncnepcroHHble ypaBHEHUST AN LenoYeKk CBA3aHHbIX OCUMNNATOPOB. PU3NYECKUI CMbICHT MO-
HATUA "gucnepcns”. MNMepexod OT AUCKPETHLIX CTPYKTYP K pacnpeneneHHoiM. ®asoBasa u rpyn-
noBasi CKOpPOCTW, pacnpoCTpaHeHWe BOSMHOBOrO nakeTa. XapakTepucTudeckne ypaBHEHUS
OrpaHuMYeHHbIX pacnpeaeneHHbIX CUCTEM.

Pasgen 3. ViccnepoBaHne 6a3oBbix Mogenen Teopun konedaHmi

dunHamunka ceepxnpoBogsuwiero [)ko3edCOHOBCKOrO KOHTaKTa U MasiTHMKa B Bs3kou cpege. Vc-
cnepoBaHve ypaBHeHwun Ban-gep-MNonga n Paned. KoHkypeHumst konebaHuin B MHOroMOAOBbIX
aBToreHepartopax.

dJopma npome)KyTquoﬁ aTTecTauumn:. 3K3aMeH

Koabl popmupyembix (ccpopmupoBaHHbIX) komneteHumn: MK-1, MNMK-2

Bb1.6.12.2 PacnpocTpaHeHue 3f1eKTPOMarHMTHbIX BOJIH

Llenv n 3agayn yue6HOM QUCLMNIINHI:

Llenb kypca — cdhopmmpoBaTth Yy CTYAEHTOB COBPEMEHHOE NpeacTaBneHne 06 OCHOBHbIX MOHSA-
TUAX N 3aKOHOMEPHOCTSX ANEKTPOMArHMTHbIX BOSTHOBbIX MPOLIECCOB, a TakKe B BOSTHOBLIX MPoO-
LLeCccoB B Apyrnx obnactsx pusnkn.

KpaTkoe conepxxaHue (AuAaKTnyeckme eanHULbI) y4eO6HOM AUCLMNNUHBI
Paspnen 1. BeBegeHue
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dusnyeckne nonsa n BorHbl. [lepeHoc BosiHaMM aHeprm n nHopmauuun. Teopusi BOSTHOBbIX
NpoLLECCOB M YpaBHEHUA MaTeMaTUyecKon (pusnkn (ypaBHEHUs NoTeHuuana, TensonpoBOAHO-
CTW, BOJSIHOBOE ypaBHeHue W ypaBHeHne KnenHa-lopgoHa). MoHoxpomaTudecue nons. Kom-
nrekcHas popma 3anmcu MOHoxXpomMaTudeckoro nons. YpasHeHue ['enobmronbua. llnockue, uum-
nuHapuyeckme n cepuyeckne MoOHoOXpomMaTmyeckne BoJSHbl. das3oBasi CKOPOCTb. DHepreTmye-
CKMe XapakTepUCTUKN BOJTH.

Pasgen 2. MeToabl pelueHnst 3agay NIMHEMHOM TEOPUN BOSTHOBbLIX NMPOLIECCOB

MpuHUMN cynepno3vuun Ons JIMHEWHbLIX onepaTtopoBs. [MocTaHoBKa 3agjay NMHEMHOW Teopuun
BOSH. 3agaya 06 uanyyeHnn saagaHHbIX MICTOYHMKOB, PaCMnOfOXKEHHbIX B OrpaHUYeHHOn obnacTu
npocTpaHcTBa. Ycnosue usnydyeHuss 3ommepdensaa v NpuHUMN NpeaeribHOro MnorfoLleHus.
MpumeHeHne npeobpasoBaHua Pypbe ANA peeHUs NMHENHbIX YPaBHEHUI MaTeMaTUYeCcKon
dunaunkn. MHorokpaTHble NnpeobpasoBaHus Pypbe Kak pasnoxeHne uramyeckmx nosemn no nioc-
Knm BonHaMm. [ncnepcnoHHoe ypaBHeHue. HavanbHas 3agada. [NoHATMe 0 HopManbHbIX BOSI-
Hax B cpedax. [paHnyHas 3agadva. PyHkumm 'pyuHa 4NA OCHOBHbLIX YPaBHEHUI MaTeMaTU4eCKomn
PU3MKKN 1 UX CBA3b C NpeobpasoBaHnamMu Pypbe. 'pynnoBasi CKOPOCTb.

Pasgen 3. CnnowHble cpeapl

'MnoTesa cnnowHon cpedbl 1 usndeckne nonsa B cpegax. dusnyeckme BGeCKOHEYHO Marsble
06beMbl U MHTEpBarbl BpeMeHW. YcpeaHeHue no aHcamobnsm, no koopamHaTam v no BpeMeHMU.
Oprognyeckasa rmnotesa. PuU3MKo-XMMUYECKME CBOMCTBA ra3oB, >XMAOKOCTEW, TBepAblX Ten u
nnasmbl.

Pasgen 4. OnekTpoMarHUTHbIE NONSA B CMMOLWHbIX cpeaax

OneKTpoMarHUTHble NONS U . AnNeKTpuYeckne ToKU CBOBOAHbBIX U CBA3AHHbIX 3apsiioB - TOKU
NPOBOAMMOCTU, TOKM 3IEKTPUYECKOM NOoMspu3aumm atomMoB cpefbl U TOKM HamarHM4nBaHus B
cpepe. YpaBHeHua MakcBenna ¢ nonHbIM TOKOM B cpefie U CTOPOHHUMM 3EKTPUYECKUMN TO-
KamMu. QneKkTpoMarHuTHble NOoNs U BOMHbI B cpefe C NOCTOAHHbIMU - 1 . CKMH-adhhekT. Kom-
nnekcHasa OuanekTpuyeckass NPOHULAEeMOCTb. ABCOMIOTHLIN KOMMIEKCHbIN nokasatenb npe-
NOMAEHNa OOHOPOAHON cpeabl.

Pasgen 5. OnekrpomarHuTHbIE BOSHbI B @aHM30TPOMHbIX cpeaax

AunanekTpuyeckass MNPOHULAEMOCTb KpucTansos. [1nockMe BOSIHbI B aHM3OTPOMHOW cpefe.
YpaBHeHne dpeHensa. OnTuyeckme CBOMCTBA OOHOOCHbLIX M ABYXOCHbIX KpuctannoB. NoBepx-
HOCTb BOJTHOBbIX BEKTOPOB U flydeBas NOBEPXHOCTb. A dekT Keppa.

Pasgen 6. OnekTpoMarHUTHbIE BOMHbI B O4HOPOAHON M30OTPOMNHOM niasme

BeegeHve B dunaunky nnasmbl. Cnocobbl nonydeHus nnasmbl. KBasuHeNTpanbHOCTb MNasMmbl.
Mnasma B KOCMUYECKOM MPOCTpaHCTBE, NnabopaTopHasa nna3ma. [JeGaeBckoe aKkpaHMpoBaHWe
anekTpuyeckux 3apagos B nnasme. Pagnyc [Oebas. OnpegeneHve nnasmbl. KBasnrngpognHa-
MUYeckoe onucaHune nnasmMmol. KomnnekcHas gnanekrpuyeckas npoHMLaeMoCcTb XONogHOW, N3o-
TponHoun nnasmsbl. Aucnepcna BosH. MNnasmeHHble konebaHuns, neHrmopoBckas YactoTta. daso-
Basi U rpynnoBas CKOPOCTb. 3aTyxaHue n3-3a coygapeHun. MNonHoe BHYTpEeHHEE OTpaXeHue u
rnybuHa NPOHMKHOBEHUS ANEKTPOMAarHUTHOMO Nosis B nnasmy. [narHoctnka nnasmoi.

Pasgen 7. OnekTpoMarHnTHbIE BOMHbI B XONO4HOWM MarHUTOAKTUBHOW Niasme

Ponb MarHUTHbLIX nonen B pusnke nnasmol. MarHUTHbIE NoNa 3eMv U KOCMUYECKUX OO BbEKTOB.
TeH30p 3NeKTPOonpOBOAHOCTM W ANIMNEKTPUYECKOW MPOHMUAEMOCTU nrasmbl. AHU30TPONUA
MarHMToakTMBHbIX cpef. OBblIKHOBEHHbIE N HEOOBIKHOBEHHbLIE HOPMasibHbI€ BOJSTHbI B XONO4HOM
MarHMTOaKTMBHOW nnasme 6e3 coyaapeHuin. NMokasaTenb npenomneHnsa aTux BosH. [okasaTe-
nn NPenoMIieHnst N Nonapu3anmst HopMarnbHbIX BOSH NPU UX pacnpoCTpaHeHUU BAOSb, Nonepek
1 NO4 HEKOTOPBIM YriOM K HanpaBfieHUIO BHELLHEro MarHMTHoOro nons. dddekt dapages.
Pasgen 8. OnekTpoMarHUTHbIE BOSMHbI B HEOQHOPOAHbIX cpeaax

BornHoBble ypaBHeHUs Onsi CNOUCTOHEOOHOPOAHbIX cpeld. MeTon reomeTpuyeckon OMNTUKK U
BKB-npubnuxkeHne. YpaBHEHNE aMKOHaANa M nepeHoca SHeprnm manyveHund. Y paBHeHue nydya.
Pedpakums kopoTknx BosiH B Tponocdepe n noHocdepe 3emnu. Kputndeckasa yacrtota. Ecre-
CTBEHHble BOMTHOBObI - 3BYKOBOW KaHar B okeaHe, BOyTHOBOA 3eMnsa-noHocdepa.
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Pasgen 9. BonHbl B XXMAKOCTAX, rasax u ynpyrux tenax. AHanormm B 3agadax o pacnpoctpaHe-
HUM BOJSIH pasfiMyHON pu3mnyeckon npmpoabl

[MonHasa 3aMKHyTas cuctemMa ypaBHEHUA MEXaHUKN AN XUOKOCTEN U ra3oB: YpaBHEHNE Hernpe-
pbIBHOCTU, ypaBHeHne HaBbe-CTokca ana 6anaHca MMNynbCoB, 3aKOH COXPaHEHUs! 3HEPrun B
anddepeHumanbHOn U uHTerpansHon ¢opme. Npobnema 3amblkaHUA CUCTEMbI YPaBHEHUN.
JInHeapusauma ypaBHEHUN MEXaHUKU XUOKOCTEN U ra3oB ANS ManblX BO3MYLLEHUA napameT-
poB cpedbl. YpaBHEHUSA JIMHEMHOW aKyCTUKN N rmapoanHamMunkn. MsnydeHune 3Byka ocLMnnmpy-
IOLLMM MOPLUHEM M paguarnbHO nyrnbcupyowen ynpyrom cdepon. MHTEHCMBHOCTbL U MOLLHOCTb
nany4vyeHus. AKyCTUYECKMN uMnedaHc manyyatend, npucoeamHeHHas mMacca W yrpyrocTtb, CO-
npoTmBneHne wmnsnydeHus. llornoweHne 3BYKOBbIX BOSIH B BSA3KOW TeMNnonpoBOAHOM cpefe.
CkopocTb 3Byka. O6bemMHasa u caBuroas ynpyroctb TBepAbix Ten. Matematmyeckoe onncaHue
Aedopmauun Tena. 3akoH lN'yka U ypaBHEHUS MeXaHUKU U3O0TPOMHbIX ynpyrx Ten. [Aea Tuna
HOpMarnbHbIX BOJTH B yNpyrom Tene. Baanmogencrene n TpaHcopmaLmsi HopMarnbHbIX Ypyrnx
BOJIH B HEO4HOPOAHbIX cpeax.

dopmMa NpoMeXyTO4YHOM aTTecTauumn: 3aveT

Koabl popmupyembix (cchopmupoBaHHbIX) KomneTeHuun: MNK-1

B1.5.12.3 CraTtucrtu4yeckas paguocdunsmka

Llenv n 3agayn y4ye6HOM AUCLMNSINHBI:

Llenb kypca:

. O3HaKOMIeHME C OCHOBHbLIMW CTaTUCTUYECKMMU MeToA4aMn NPUMEHAEMbIMU B pagnodu-
3MYECKNX TEOPETMYECKMX N SKCNEPUMEHTArbHbIX NCCEA0BaAHNSAX;

. 3HAaKOMCTBO C NOCTAHOBKOW M pelleHneM 3agay onTumManbHon obpaboTkn curHamos.
N3y4eHne Kypca npegnonaraer:

. YCBOEHWE 3M1IEMEHTOB TEOPUN CIlyYarHbIX NPOLLECCOB, 3HAKOMCTBO C OCHOBHbLIMU TUNamMu
N CBOMCTBaAMM CryyaunHbIX NPOLLECCOB, NUCMOSb3yeMbIX B paanodunsmnke;

. nosly4eHne HaBbIKOB PELLUEHNA OCHOBHbIX 3aday CrneKTpanbHO-KOPPenAUunoHHOro aHanm-
3a crny4ariHbIX NPOLECCOB U UX Npeobpa3oBaHU pas3nNnUYHbIMKU CUCTEMAMM;

. YyCBOEHME OCHOB TEOPUM ONTUMANbHOIO OBHapPY>XeHUs1 CUrHanoB U pelleHne BaXXHenLWnx
NpakTUYeCcKnx 3agay cornacoBaHHou unbTpaunuy;

. 3HaKOMCTBO C MPUPOSOM LLYMOB U oriyKTyaumen B paguoTeEXHNYECKNX CUcTeEMaXx.

KpaTtkoe copepxaHue (auaakTuyeckue eanHULbI) y4ebHOM ANCLUNIIUHBI

|. BNEMEHTbI TEOPUW CINTYYANHBLIX NMPOLIECCOB.

1.1. OnpegeneHve 1 BEPOSTHOCTHOE ONUCaHME CryYanHoro npoLecca.

MNoHATMe cTaTucTudeckoro aHcambnsa. BeposTHOCTHOe onvcaHue cryvyanHoro npouecca € no-
MOLLbLKD MHOTOMEPHbIX MNOTHOCTEN BeposaTHOCTEN. OCHOBHbIE CBOMCTBA MHOrOMEPHbLIX MMOT-
HOCTeN BEPOATHOCTEN. YCMNOBHbIE NIIOTHOCTU BEPOSATHOCTEN, NX CBONCTBA U CBA3b C MOroMep-
HbIMW 6e3yCNOBHbLIMU MIIOTHOCTSAMU BEPOATHOCTEN.

1.2. Knaccudumkauma criydamHbix NpoLLeccoB Mo UX BEPOATHOCTHOMY NOCnenencTBuIo.
CoBepLUeHHO criyqyalHble MpoLEecChl, MapKOBCKUE NpoLecChl U UX onucaHune. YpasHeHne CMo-
NyXOBCKOTO ANs YCIOBHOW NIIOTHOCTM BEPOSATHOCTM MapKOBCKOro npouecca. KeasngetepMnHu-
poBaHHblE Cry4ariHble NPOoLEeCcChl.

1.3. MHOromepHble xapakTepucTuyeckne, MOMEHTHbIE U KYMYMSHTHblE YHKUUKW CIyYanHOro
npouecca.

Xapaktepuctunyeckass yHKUMS, onpeaernieHe u ceomctea. MOMEHTHbIE U KYMYNAHTHbIE PYHK-
UuuKn, NX B3aMMOCBA3b. KoppensumMoHHas 1 KoBapuauMoHHasa (OyHKLMM Criyd4anHoro npolecca.
KoadhpmumneHT koppenaumu.
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1.4. [ayccoBckue criydarHble NpoLecchl.

MHoromepHasi xapakrepuctmyeckaa (PyHKUMS M NIIOTHOCTb BEPOSITHOCTEMW rayCCOBCKOrO Mpo-
uecca. NMHdpopmauma Heobxogumas Ansi NOMHOMO ONMCaHWS rayCCOBCKOro Cry4anHoro npouec-
ca. KoBapmnauunoHHas matpuua oTcHeToB criydarnHoro npouecca. OCHOBHblE CBOWCTBA rayccoB-
CKMX CryYanHbIX NPOLIECCOB.

1.5. CtaunoHapHble 1 aprogmyeckme criydamHble Npoueccol.

[MoHATHe cTaunmoHapHOCTU B Y3KOM U LUMPOKOM CMbICHe. YCpeaHeHue no cTaTUCTUYEeCKOMY aH-
cambsiio U N0 BpeMeHU. QProAnyHOCTb CrlydarHbIX npoueccoB. Heobxoammble M OCTaTOYHbIE
YCIOBUSI 3ProANYHOCTM MO OTHOLLEHUIO K CpegHEMY 3HAYEHUIO, KOPPENSALUMOHHON (PYyHKUUK, of-
HOMEPHOW MMOTHOCTU BEPOATHOCTU. DKCNepuMeHTarbHOe U3MepeHMe OCHOBHbIX CTaTUCTU4e-
CKMX XapaKTePUCTUK IProandecKknx criydamHblX NpoLeccos.

1.6. COBOKYMHOCTM CnyYamnHbIX NPOLECCOB.

O6Lwwee onucaHue COBOKYMNMHOCTU ABYX Cly4variHbIX npoueccoB. CTaTuctmyeckas He3aBUCUMOCTb
crny4YariHbIX npoueccoB. B3anmMHble KoppensiuMoHHblE U KOBapuaLuMoHHble dyHKumn. Ctaumo-
HapPHOCTb, 3ProANYHOCTb, rayCCOBOCTb COBOKYMHOCTM ABYX Cry4anHbIX NPOLECCOoB.

ll. CNMEKTPAIIbHO - KOPPENALIMOHHBLIN AHANT3 CNYYAUHBLIX MPOLIECCOB.

2.1 KoppensunoHHble hyHKLMN.

CBoncTtBa KOPPENAUNOHHBIX (PYHKUUIA HECTAUMOHAPHBIX U CTaUMOHAPHbIX CyYanHbIX npouec-
coB. CpefHee 3HayeHne N KoppensaunoHHas (OyHKUMS NMPOM3BOOHON M MHTErpanbHOro npeob-
pa3oBaHus OT Cry4anHOoro npouecca.

2.2. CnekTtparnbHasa MAOTHOCTb MOLWHOCTU. COOTHOLIEHME MexXAy ChnekTpasribHOW MIOTHOCTbIO
MOLLHOCTU U KOPPenAunoHHON (DYHKUMEN ONA CTauMOHapHbIX CrlyvanHbIX npoueccos (opmy-
na BuHepa-XuH4unHa). CnekTpanbHasa nNioTHOCTb MOLLHOCTM HecTaumoHapHbIX curHanos [1-on
rpynnbl. DyHKUMA Koppenduun BTOporo popa. LupuHa cnekTtpa crnydamHoro npouecca, ee
CBSA3b CO BPEMEHEM KOoppendauuun. Y3KOMOSIOCHbIE clyyarHble npoueccbl. AMnnuTyga u ¢asa
cny4anHoro npouecca. [NpeacraBneHve y3KOMOMOCHOro Criy4anHoro npouecca € MOMOLLbIO
KBagpaTypHbIX KOMMOHEHT. NpeobpasoBaHme curHanos [1-01 rpynnbl IMHENHBIMK CUCTEMaMMU.
MpubnumxeHne “6enoro” wyma.

2.3. CoBMeCTHble (B3aMMHbIe) crnekTparnbHble NAOTHOCTb MOLLHOCTU Cry4YarHbIX NPOLECCOB.
B3auMHble byHKLMKN KOppensaLmMM nepBoro 1 BTOporo pofa. BaavmHble cnekTpbl, CMHpasHasa n
KBagpaTypHas COCTaBnsawoLWune B3auMMHbIX CNekTpoB. BsavmHaa cnekTtpanbHad nnoTHOCTb
MOLLHOCTUN BXO4a W BbIXO4a NIMHENHOW CUCTEMbI, BbIXOLHbLIX CUTHANOB ABYX IMHENHBIX CUCTEM.
OcHoOBHble HepaBeHCTBA 41151 B3aUMHbIX CNEKTPOB. PYHKUNSA KOrepeHTHOCTU. lNMpuMeHeHne B3a-
UMHbIX KOPPENSLUMOHHBIX (OYHKLMI U CNEKTPOB AN onpeaeneHns UCTOYHUKOB LWyMa 1 KaHarnoB
ero pacnpocTpaHeHus.

2.4. KoppensumoHHasa (pyHKUUSA cnekTpanbHbIX KOMMNOHEHT CllyYarHbIX NPOLEeCCoB.
OnpepeneHve M OCHOBHblE CBOMCTBA KOPPEMSIUMOHHOM (OYHKUWMW CNEKTPanbHbIX KOMMOHEHT
CTauMoHapHOro cryyamHoro npouecca. B3anmHas koppensaumoHHas yHKUMS CrnekTparnbHbIX
KOMIMOHEHT.

2.5. CneKkTpanbHO-KOPPENSLMOHHbBIA aHann3 HerMHENHbIX Npeobpa3oBaHHbIX CyYarHbIX Npo-
LieCcCoB.

CnekTpanbHO-KOPPENAUMOHHbLIA  aHann3 HenuMHenHbIX 6e3biHePLMOHHBIX Npeobpa3oBaHui
(HBIT) cnyyanHbIx raycCoBCKUX NpoLeccoB. BelpaxeHne KoppensumMoHHON OYHKLUUN BbIXOLHOMO
npouecca B Buae psiga no KoBapuvaumoHHOW (PYHKLUMK BXOOHOro npouecca. BsanmHas koppe-
NAUMOHHAsA N KoBapuaunmoHHas yHkumm Bxoda u Bbixoga HBIN. MeTtoa nponssoaHbIX, opmy-
na [Mpanca. MeToa KyMYNAHTHbIX yYpaBHEHUW. AHanmM3 npoxoXxaeHnsa CriydamHbIX npoueccoB
Yyepes Lenoykn MHEPLUMOHHBIX 1 Be3bIHEPLIMOHHBLIX 3NIEMEHTOB. Brok-cxema aHanusaTopa crek-
Tpa, TOYHOCTb N3MEPEHUS CNEKTPanbHOW NIIOTHOCTU MOLLHOCTH.

ll. UMOYNbCHBIE CNYYAWHBLIE MPOLIECCHI. WWYMbl N ®NYKTYALUUW B PAOVNOTEXHU-
YECKNX CUCTEMAX.

3.1. UMnyrnbCHble criydarHble NpoLecchl.
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[MyaccoHOBCKMM UMMYNbCHBIN CyYanHbIN Npouecc. Xapakrepuctnyeckas yHKUMUS NyacCOHOB-
ckoro npouecca. KyMmynsHTHble doyHKLUUM MyacCOHOBCKOro npouecca. KoBapnaumoHHas v cnek-
TpanbHas nnAOTHOCTb MowHocTn. Popmyna Kamnbenna. lNMpeobpaszoBaHns nyacCOHOBCKOrO
npouecca NMHenHbIMM CUCTEMaMu.

3.2. EcTecTBeHHbIE LWYMbl B paAMOTEXHUYECKUX CUCTEMAX.

Opo6oson wym. CnekTpanbHas MAOTHOCTL MoOLWHOCTM ApoboBoro Toka Auoga. dopmyna
WoTkn, npegena ee npyumeHMMmocTu. Tennoson wym. KuHetnyeckne opmynsl ans Koppens-
LMOHHOM (pyHKUMKM Tennosoro wyma. Popmyna HarnkesucTta, npegens €e NpMMeHMMOCTM.

IV. SNEMEHTbI TEOPUM ONTUMANIbHOWM OBPABEOTKM CUMHAJIOB.

4.1. Knaccudmkaums 3agad ontumanbHom o6paboTkm cUrHanos.

Cratuctuyeckass mogenb kaHana cBasn. OnTumanbHoe obHapyXeHue, pasnuyeHue, nsmepe-
HWe NnapameTpoB, PUNbTPaUNA CUrHANOB.

4.2. OnTumanbHoe oBHapyXeHne CUrHanoB NpU OUCKPETHbIX HAbMAEHUSIX.
[ByxanbTepHaTMBHasa nNocTaHoBKa 3agayn. Kputepuin ngeanbHoro Habnogatens. OTHoWweHWe
npaesgonogobus. CTpyKTypHasi cxema onTMManbHoOro obHapyxutens. [pyrue kputepum ontu-
ManbHocTn. OBHapyxeHne AeTEePMUHUPOBAHHOMO MOJIE3HOMO CUrHana Ha OHe rayCCOBCKMUX
rnomex.

4.3. OnTumanbHoe oBHapyXeHne CUrHanoB NpU HeNpepbIBHbIX HAGNIAEHNSAX.

dPyHKUMOHAN OoTHOWeHNA npasaonogobusa. Cnydam obGHapyXeHust AeTEPMUHUPOBAHHOIO CUr-
Hana Ha d¢oHe 6Genoro rayccoBckoro wyma. KoppensuuoHHbin npuemMHuK. CornacoBaHHbIN
GpunbTp. OTHOLWEHME cUrHan/Wym Ha BbIXOAE COrfiacoBaHHOro counbtpa. AHanua addekTnBe-
HOCTW oNTUMaribHOro obHapyxutens.

dopmMa NPOMeXYyTOYHOM aTTecTauumn: 3K3aMeH

Koabl popmupyembix (cchopmupoBaHHbIX) komneteHumn: MNK-1, MNMK-2

b1.5.12.4 ®u3ukKa BOSIHOBbIX NPOLECCOB

Llenv n 3apayn y4ue6HOM AUCLMNSINHDI:

Llenu 1 3agaym Kypca 3akno4atoTcsi B U3MN0XEeHUN M3NYEeCKNX OCHOB TEOPUN BOSTHOBBLIX NPO-
LLeCCOB NPUMEHUTENBHO K 3NIEKTPOMArHUTHLIM BOSTHAM, MaTeMaTU4YeCKNX METOA0B aHanu3a
pacnpoCTpaHeHMs1 PaaMoOBOSIH B Pa3nnyHbIX cpeaax, NoAroToBKE CTYAEHTOB K NPUMEHEHUIO
AaHHbIX METOAOB ANA MOAENUPOBAHNS Pa3NNYHbIX A1EKTPOANHAMUYECKNX 3a4ay U paguoTex-
HUYECKUX YCTPOUCTB.

KpaTtkoe copepxaHue (AuaakTuyeckne eanHULbl) y4eOHON AUCLMNIMUHDI

1. BonHoBoe ypaBHeHue. [1nockne BOSHbI B O4HOPOAHON U30TPOMNHOM cpeae.

[MoHaTMe o BonHax. MNprvmepbl BOSTHOBLIX ABMXEHUIA. BonHoBoe ypaBHeHWe n ero mogudguka-
umn. YpasHeHns Makceenna B KoMmnniekcHon coopme. lNonapusaums BonH. QHeprmsa anekTpo-
MarHuTHoro nons. lNnockue BonHbl. PacnpoctpaHeHne arnekTpoMarHMTHLIX BOSTH B MOrnoLlato-
LNX cpenax.

2. PacnpocTtpaHeHue BOSH B OMUCNEPrupyroLwnx cpenax.

KomnnekcHas ananektpuyeckasa npoHnuaeMocTb. CBsA3b Mexay Aucnepcuen 1 NornoLweHnem.
[Auncnepcusa anekTpoMarHUTHbBIX BOSTH B HEMOSISAPHbIX Y MONSAPHbLIX ANdneKkTpukax. Aunanekrpunye-
cKasi MpOHMLAeMOCTb cpef co cBOBOaHbIMY 3apsaamn. BonHOBOM nakeT B AUCNEPrupyoLLen
cpege.

3. PacnpocTtpaHeHne BONH B aHMU30TPOrHbLIX cpeaax.

TeH30p AnanekTpmnyeckon npoHuuaemocTu. JlydeBon BekTop. PacnpocTpaHeHue nnocknx BosH
B KpUcTannuyeckux cpepax. PacnpoctpaHeHne nnockmMx BOMH B MarHUTOAKTUBHOW Nnasme.
PacnpocTtpaHeHue anekTpoMarHMTHbIX BOSTH B coeppuTte. M'mpoTponusa noHocepsl.



55

4. PacnpocTpaHeHue BOJSTH B HENMMHENHbIX cpeax.

YpaBHeHUs Ans HENIMHENHbIX BOSTH. MeTo MeneHHO N3MEHSAILWMXCH aMnnuTya. Ycnosne
¢a30BOro CUHXPOHU3Ma. ['eHepaumnsa BTOPOM rapMOHUKK. TPEXYacTOTHbIE B3aUMOAENCTBUS.
CooTHoweHua Mannu-Poy. PacnagHas HeycTonumBocTb BOSIH. CaMOBO34ENCTBME BOSIH.

5. Teopusa andpakummn. PacnpoctpaHeHne orpaHUYeHHbIX BOSTHOBbIX MYy4YKOB.

MeToa Knpxroda n doyHkums N'puHa B Teopumn gudpakummn. YrrioBon CnekTp niiockux BosH. Ma-
pabonunyeckoe ypaBHeHME B Teopun andpakumm. Judpakumsa rayccoBa BOSTHOBOMO Myyka u
CpOKyCHMpPOBaAHHOIO My4Ka.

6. CamoBO3eNCTBME BOMHOBBIX MYyYKOB M BOSTHOBbLIX NAKeTOB B HENMHENHbIX cpeaax.
HenuHenHas pedpakums npmn 6esabeppaunoHHOM 1 abeppauMoHHOMCaMOBO3AENCTBUM MyY-
koB. BoriHoBoaHOe pacnpocTpaHeHue nyykos. CamokoMnpeccusa BONHOBbIX nakeToB. ConuTo-
Hbl OrnMdaoLLUX.

dopmMa NPOMeXYyTOYHOM aTTecTaLuumn: 3K3aMeH

Koabl popmupyembix (ccbopmupoBaHHbIX) kKomneteHumn: MNK-1, MNMK-2

b1.6.13 Moaynb «3nekTpoHuKa»
B1.5.13.1 PaguoaneKkTpoHuka

Llenv n 3agayn y4ye6HOM AUCLMNSINHBI:

CopepxaHue ANCUMNNWHBI HanpaBneHO Ha oby4vyeHWe CTyQeHTOB MeTodam MpeacTaBneHust
CUrHanoB, MeTogam MaTeMaTM4YEeCKOro onnucaHns pagnoTeXHNUYECKMX Lenen n ocCHoBamMm Teopun
npeobpasoBaHMs CUrHanNoOB B paanoTEXHUYECKNX YCTponcTBax. Kak crneacteme — nogrotoBUTb
CTYOEHTOB K NPakTU4eCKOMY NPUMEHEHUIO MOSTYYEeHHbIX 3HaHUA NpWU UCCnegoBaHUN paguoTex-
HUYECKUX YCTPONCTB N U3MEPUTESbHBIX CUCTEM, @ TakkKe NMpu UCMONb30BaHMM paguoOTEXHUYe-
CKMX METOAO0B UCCregoBaHUM B SKCNEepUMeEHTanbHOW paanodunsmke n B MHPOPMaLMNOHHBIX CU-
cTemax.

KpaTkoe copepxaHue (AuAaKTMyeckue eguHULLbl) y4eOHOW ANCLUNIIUHBI

BeepeHue.

Llenn n 3apgaum kypca. IamepuTenbHbIN KaHan B aKCnepuMmeHTanbHon pagnodusnke. Pagno-
TEXHUYECKUIN KaHan B MHGOPMaLUMOHHbIX cucTtemax. Npumepbl 06paboTkn curHanos B paguno-
acTpOHOMMUU, akycTuke, Tenemetpun. lpumepbl cMHTE3a cUrHanoB B paguornokauuu, pagumo-
CBS3M, CUCTEMaX 3aLUmTbl MHopMaLumn.

|. BBegeHue B Teopuio pagnoTEXHUYECKUX CUrHAIOB

1. Knaccudmkauma pagnoTexHN4YeCcKnx CUrHamnos.

2. CnekTpanbHoe npeacrtasneHne curHanoB. OpToroHanbHble curHanel. [epuoguyeckne cur-
Hanbl N psagbl Pypbe. O606LWeHHbIN psag Pypbe. TpuroHomeTpudeckaa gopma psgos dypbe.
KomnnekcHaa dopma psagos Pypbe. CnekTpanbHoe npeacTtaBrieHne Henepuogmyecknx curHa-
noB. OcHoBHble cBoKcTBa npeobpasoBaHus dPypbe. CnekTparnbHas NAOTHOCTb HEMHTErpupye-
MbIX curHanoB. COOTHOLLEHNE MeXay ONUTENbHOCTLIO CUrHana u LWMPUHOW ero cnekTpa.

3. Auckpetnsaumsa n KkBaHToBaHue curHana. OpToroHanbHble CUrHasnbl C OrPaHUYEHHbIM Crnek-
TpoMm. Teopema KoTenbHuUKOBa AN CUrHana c orpaHu4eHHbIM criekTpoMm. Teopema KoTtenbHu-
KoBa Onsl curHana KoHevHow gnutenbHocTu. basa curHana. O6bem curHana. Cnektp guckpe-
TU3MPOBAHHOIO CUrHana.

4. MoagynupoBaHHble curHanbl. CurHanbel ¢ amnnutygHon moaynauuen. Cnektp AM curHana.
CurHansl ¢ yrnmoson moaynsauven. Buabl yrnoson moaynsaumn. CurHansl ¢ OQHOTOHaNbHOM yr-
noson moaynsaumen. CnektpanbHoe pasnoxeHme UM n ©®M npu manbix nHgekcax Moaynsumu.
CnekTp curHana c yrnosow Mmogynauuen npy nponsBofibHOM 3HAaYEeHUN MHAEKCa MOAYNSALNN.
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[I. OcHOBbI TEOPUN PaONOTEXHUYECKUX LIENEN

5. MeTogbl MaTeMaTU4ECKOro ONUCaHNA NMMHENHbIX CTauuoHapHbIX Lenen. Knaccudukauyusa nu-
HEWHbIX uenen. SreMeHTbl ANEeKTPUYECKMX uenen (OBYXMOSOCHUK, YEeTbIPEeXNOSTOCHUK, NCTOY-
HUkn). | n Il 3akoHbl Kupxroga. MeTtoa KOHTYpHbIX TOKOB. BpemMeHHON meTon aHanusa Yyetbipex-
NOMIOCHUKOB. MIMnyrnbcHas u nepexogHas XapakTepUCTUKM YeTbipexnontoCHUKOB. WHTerpan
Hioamens. CnekTparnbHbIi METO[ aHanu3a YeTblPexnoftoCHUKOB. HacTOTHbIN KO3 PULMEHT
nepegayn. lNpeacraBneHne cUrHanoB Ha NSIOCKOCTM KOMMMEKCHOW YacToTbl. [peobpa3oBaHus
INNannaca. lNepepaTtoyHada pyHkuma K(P) uenn.

6. JlnnenHan ounbTpaumd. Ycnosme nsnmyeckon peanm3ayemMoCTN YeTbIPeXnontoCHUKOB. Ousb-
Tpaumnsa HWKHUX U BEPXHUX 4YacToT. YacToTHble u dasoBble xapakTepuctnkm RC-gunbTpoB
HWKHMUX U BepXHUX 4acTtoT. lMonocosas dunbTpauus. NocnenoBaTtenbHbii KonebaTtenbHbIN
KOHTYp. BekTopHasa guarpamma. QHepreTuyeckue coOOTHOLWEHUs. YacToTHaa u dpasoBasa xapak-
TepucTuku. MNapannenbHbin KonebaTenbHbI KOHTYP. BekTopHasa guarpamma. 3HepreTundeckmne
COOTHOLWEeHNA. HacToTHaa n pasoBas xapaktepuctukn. CpaBHUTENbHbIE XapaKTEPUCTUKM NO-
crnegoBaTenibHOro M napannesibHOro KOHTYpPOB. YCNnoBus Be3biCKakeHHOW nepegayn curHana
Yyepes ANEeKTPUYECKYHO Lienb.

7. JInHenHble HecTaunoHapHble Lenu. JIMHenHble napameTpudeckme OBYyXNOntCHUKN. Bpemen-
Hble XapaKkTepPUCTUKN NapamMeTpU4eCKNX YeTbIpeXNOMOCHUKOB.

8. BBegeHve B TeOputo HESNMMHEWHbLIX Lenen. HekoTopble XapakTepUCTUKU HESNMHEWHbIX are-
MEHTOB. ANnpoKcumMauus xapakTepuUCTUK HeNMHENHbIX aneMeHToB. HenuHenHoe npeobpaso-
BaHWe ¢opmbl curHana. HenuHenHoe npeobpasoBaHuMe cnekTpa curHana. besnHepuuoHHoe
HernvHenHoe npeobpasoBaHne CyMMbl rapMOHUYecknx KonebaHnn. KombmnHaumMoHHbIe YacToTbl.
OddektT mHTepmoaynaumm. CoBMeCTHOe BO3AENCTBME HA HENMHEMHOM 3f1EMEHTE CUrHarnoB
OonbLIOW 1 Manon amnnTya.

lll. MpeobpasoBaHue cUrHanoB paguoTEXHUYECKUMN LensaMm

9. Ycunenue curHanoB. Obuwme ceegeHnst 06 yeunutenax. NpuHumnel noctpoenus. MNapameTt-
pbl yeunutens. Anepuognyecknin yeunutenbs. bunonsapHein n noneson TpaHsuctopbl. Ctatude-
CKMUE XapaKTEepUCTUKM TPaH3UCTOPOB. OKBMBASIEHTHbIE CXEMbl anepuoaMYecKoro ycunure-
na.A4YX n ®4X anepuogundeckoro ycunutend. YacToTHble UCKaXKeHUsI B anepuoamyeckom ycu-
nutene. InHamn4eckne xapakTepucTukn yeunutens. HennHenHble UCKaxxeHus B anepuoanye-
CKOM ycunurene.

YacTtoTHO-nsbupartenbHble yeunutenu. JKBUBaneHTHas cxema 4acTOTHO-U3bupaTenbHOro ycu-
nutens. A4X n ®XY pesoHaHcHoro ycunurens. JInHenHole uckaxeHna AM konebaHusa B peso-
HaHCHOM ycunuTtene. HenvHenHble NCKaXXeHUst B Pe30HAaHCHOM ycunurerne.

O6paTHble cBs3n B yeunutensax. MNepegatoyHas yHKUMS SIMHENHOW CUCTEMBbI C 0BpaTHOM CBS-
3bt0. MeTtog Hankesucta. Kputepuin HamkBucta yCTOMYMBOCTM CUCTEMbI C OOpPaTHOW CBA3bIO.
Cnocobbl BKNtOYEHNA oBpaTHOM CBA3U B ycunutensix. BnnaHne obpaTtHon CBs3M Ha CBOMCTBA
ycunutens.

10. lNeHepaums rapmoHmnyecknx konebaHum. ObobLieHHaa cxema aBToreHepartopa. banaHc am-
nnuTtyg 1 6anaHc das.CamoBo30yxaeHne aBToreHepatopa ¢ UHOYKTUBHOW 0OpaTHOM CBSA3bHO
(nMMHenHoe npubnmxkeHune). CTauMOHapPHbBIA peXNM aBTOoreHepaTopa (KBasurMHenHoe npuonu-
XeHune). YCTOMYMBOCTb CTauNOHapPHbIX pexuMoB. Msarkoe un xxectkoe camoBo3byaeHue aBTo-
reHepaTopa.

11. MprHUMNBLI NONYyYeHNUs MOL4YNMPOBaHHbLIX Konebanun. AMnnuTtygHas moaynsaums. Tpebosa-
HUSA K LensiM, OCYLLECTBASOWNM aMnIMTygHyo Moaynauuto. MNMonyyeHne amnnivtygHoOM Moay-
nauMn ¢ NpUMEHEHNEM HeNWHEWHbIX KackagoB. Moaynsums B napameTpuyeckmx uensx. Ya-
CTOTHas moaynauus. NapameTpuyeckoe ynpasrieHne 4actoTon reHepaTtopa. PeakTnBHbIN Kac-
Kag Ha TpaH3ucTope.

12. [eTektTnpoBaHue curHanoB. AMMAUTYOHOE AeTeKTupoBaHue. [eTeKTupoBaHWe HeNUHeNn-
HbIMK LiensMn. ToK aeTekTupoBaHus. [leTekTopHas xapakTtepuctuka. [letektuposaHue cnabbix
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N CUMbHbIX CUrHaNoB. HenuHenHble nckaxeHusa npu getektuposaHun AM curHana. HactoTHble
NUCKaXKeHUa Npyv aMmnnanTygHOM AeTeKTUpPOBaHWW. AMNIUTYAHOE AeTeKTMpOBaHWe napameTpu-
Yeckumun uensmun. dasoBoe geTekTnpoBaHue. das3oBoe AeTeKTMpoBaHME napaMmeTpu4eckon cu-
ctemon. ®as3oBoe AeTEKTUPOBAHNE HEMMHENHBIMUM Kackagamu. YacToTHOe AeTeKTUpoBaHue.

13. MNMpeobpasoBaHue yactoThbl. [MpeobpasoBaHMe cnekTpa B HENMMHEWHOM LUECTUMOHOCHUKE.
Mpsimoe npeobpasoBaHne (NMMHENHOE NPUBAMXKeHWe no curHany). [JononHUTenbHbIE KaHasbl U
NHTepepeHLMOHHbIE NCKaXeHNA Npu npeobpasoBaHMn YacToTbl. [MpeobpasoBaHne 4acToThbl
(HENUHENHLIN PEeXNM NOo curHany).

IV. AHanoroBasi UHTerpanbHasa CXeMoTeXHUKa

14. Yceunutenun noctosHHoro Toka (YIT). OcobeHHoCcTM cxeMHbIx pewenun YIT. Opend YIMT.
Cnocobbl noBbilweHNs ctabunbHocTn napameTtpos YIT. OuddepeHumanbHbii yCUNUTENBbHbIN
kackag. KoadhdpumumneHT nepenaymn cmHgasHon n guddepeHumnansHON KOMMNOHEHT curHana. UH-
BEPTUPYIOLLNA U HeuHBepTupylowmnn Bxoabl. Opend anddepeHuynansHoro kackaga. WHTe-
rpanbHble onepaunoHHble yeunutenn (OY) n dyHKLMOHanbHbIe Y3nbl HA uX ocHoBe. besnHep-
UMOHHbIE NUHENHbIE Lenn Ha 6Gase OY (NnoBTOpUTENb HaNPsKeHWUsl, CyMMaTop, MacLlTabHbIN
ycunutens). OY B MHEPUMOHHBIX NUHEWHbIX Lensax (MHTerpaTtop, audepepeHumaTtop, gaso-
BpawiaTenbs. dunbTpylowme Lenn).

V5. OnemMeHTbl UMMYNbCHOM U LMAPPOBON TEXHUKM

15. ONEKTPOHHbLIN K04 N ero OCHOBHbIE CBOMCTBA. CTaTUYECKUI peXnuM BUnonspHOro Knroya.
lMepexoaHble npouecchl B BUNOMSAPHOM Krtoye: MeTo 3apsaa, 3afepka BKITHYEHUS, BKIOYe-
HUe n BbIKNtoYeHue kntoya. MOl - TpaH3ncTopHble Ktoyn. CTaTUYecKnin pexum Krnroya ¢ pesu-
CTOPHOM Harpy3kon. [NepexogHble NpoLecchl B 3TOM KIto4ve NMpu ero BKIOYEHUM U BbIKIIOYEHUMN.
Krnitou ¢ guHammnyeckon Harpyskon. KomnnemMeHTapHbIN Kitou.

16. AnnapaTHas (CXeMOTEXHMYecKasi) peanusauust fnornvyeckmx onepauun. basoBble cxembl
TPaH3UCTOPHOM Nornkn. Peanusaumsa ¢ NOMOLLbIO TPaH3UCTOPOB NorMyeckux onepauun. uoa-
HO-TpaH3uctopHasa noruka (OTJ1). TpaH3anctopHo-TpaH3ncTopHas noruka (TTJ1). basoBbin ane-
MeHT TTJ1. Jlornyeckme anemeHTbl C OTKPbITbIM KONnekTopoM. beicTpoagencteytowme TTJ1 cxe-
Mbl Ha TpaHanctopax WotTkm (TTJILW - noruka).

17. buctabunbHble a4erku, Tpurrepbl. [QU3BIOHKTUMBHAA M KOHBIOHKTMBHasi GuctaburibHble
ayenkn (bA). AcnHxpoHHbIn RS -Tpurrep. Tpurrepbl, CUHXpOHU3Npyemble ypoBHeM ( RS- n D -
Tpurrepbl). YHuBepcansHbii JK-Tpurrep. CyeTHbIn T-Tpurrep.

18. Jlormyeckume ocHoBbl cpeaHnx 1 6onbmnx nHterpansHbix cxem (CUC n BUC). CymmaTtopsbl 1
apudpmeTudeckne yctpounctea. lNocnegoBaTenibHbIN U NapanfenbHbIn MHOropaspsaHble CyM-
mMatopbl. Peructpbl. Peructpbl namatn, casuroBble pernctpbl. CYETUMKN. ACUHXPOHHLIN (No-
cnegoBaTterbHbIN) U CUHXPOHHBLIA (MapannenbHbln) cyeTYMkn. CyMMUPYIOLWNIA U BblYUTaIOLWMI
CYETUMKMN.

3akniumTenbHas nekumns

CTpykTypa TMNOBOro paguoTexHu4eckoro kaHana. Npobnema cornacoBaHus kackagos. [lep-
CMEKTMBbI Pa3BUTUS PaaNOTEXHUYECKUX CUCTEM N METOA0B NCCNELOBaHUS.

dJopma npome)KyTquoﬁ aTTecTauumn:. 3K3aMeH

Koabl popmupyembix (ccbopmupoBaHHbIX) kKomneteHumn: MNK-1, MNMK-2

Bb1.5.13.2 ®u3nyeckasa aNeKTPOHUKa

Llenn v 3apaun yue6HOM ANCLUNIIUHDI:

Llenb kypca - ccbopMmmnpoBaTb y CTYAEHTOB COBPEMEHHOE NpeacTaBrieHne 00 OCHOBHbIX METO-
Aax hopmMmpoBaHMs akTMBHOW Cpeabl B BMAE 3NEKTPOHHOIO Myyvka AS11 MOLLHbBIX MCTOYHUKOB
KOrepeHTHOro 3NeKTPOMarHUTHOIO U3y4YeHust, BKIKYas TEOPU0 AMUCCUM SNEKTPOHOB N3 TBEP-
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poro Tena. NloMMMo 3Toro, B Kypce paccMaTpyBalOTCs TakKe COBPEMEHHbIE METOAb! 3NEKTPOH-
HOWM ONTMKM CrabOTOYHBIX CUCTEM, BKMOYasa pasnuyHble BUbl ANEKTPOHHBIX MUKPOCKOMOB.

KpaTkoe conepxaHue (AuAaKTMyYeckue eauHULIbI) y4eO6HON ANCLUNIIUHBI

Paspen 1. BeegeHue

MpeameT n 3agaun kypca. OCHOBHbIE aTanbl pa3BUTUA ANEKTPoHMKN. OBracTy NUMeHeHUs no-
NYyNPOBOAHMKOBbBIX M BaKyyMHbIX 3MEKTPOHHbIX NpubopoB. TunuyHas 6Gnok-cexema MOLLHOMO
BaKyyMHOro anekTpoHHoro npubdopa CBY. Pasgensl kypca.

Pasgen 2. [1BwxeHne 3MeKTPOHOB B 3NEKTPUYECKOM U MAarHUTHOM CTaTUYECKMX MOMSIX

2.1. YpaBHeHUs OABMXEHUS B dNeKTpoMarHUTHOM none. Cnyyanm ogHOPOAHBIX 3NEKTPUYECKOro u
MarHMTHoro nonewn. MHTerpan aHepruu..

2.2. [IBnkeHne B cnaboHeogHopoaHbIX nonsax (apendoBas Teopusi). NonepeyHbin agnabatu-
Yyeckumn nHBapuaHT. [ipendoBble ypaBHeHUs. YpaBHeHus Jlarpanxa. Teopema bywa.

2.3. Kputnyeckun pexum marHetpoHa. MiHBapmaHTt [lNyaHkape. Aguabatnyeckasa Teopus MarHe-
TPOHHO-UHXXEKTOPHON MYLLKN MMPOTPOHA.

2.4. BapnauMoHHble MPUHUMMNBI ANHAMUKA 3apSXKEHHbIX YacTul,. ONEKTPOHHO-OMTUYECKUIA KO-
ahbmumMeHT npenomMneHus.

Pasgen 3. OnekTpoHHO-ONTUYECKME CBOMCTBA MOMEN C akCManbHOWM CUMMETPUEN. DNEKTPOH-
Hbl€ NNH3bI

3.1. [OndpdepeHumnancHble YypaBHEHUSI TPaAEKTOPUN 3apsKEHHbIX YacTuL, B akcuasrbHO-
CMMMETPUYHBIX NONAX. YpaBHEHUS NapakcuanbHbIX TpaekTopuin. N3obpakatome CBOMCTBA
napakcuarnbHbIX Ny4KOB (CTUrMaTUYHOCTb U nNogobue nsobpaxeHuin). Knaccugukaumsi anekTpo-
ctatnyecknx nnH3. OCobeHHOCTN NEKTPOCTaTUYECKUX JSIMH3 C OrpaHMYeHHoON obnacTbio Nons.
MMmepcuoHHble nuH3bI. [locTpoeHne u3obpakeHust B TOHKOM M TONCTOM nuH3ax. JIMH3bI-
anadparmbl. MIMMEpPCUOHHbBIN OOBEKTUB.

3.2. Knaccndumkaums MarHMTHbIX NIMH3. QNEKTPOHHO-ONTUYECKME CBOMCTBA KOPOTKOM (cnabon)
N ANUHHOW MarHUTHbIX NUH3. CunbHble MarHUTHble NUMH3bl. AGeppaunm 3NEKTPOHHbLIX JINH3.
OneKTpoHHble 3epkana. KBagpynonbHble NMH3bl. OTKIOHAOLWNE CUCTEMBI.

Pasgen 4. OnekTpoHHO-ONTUYECKME CUCTEMbI

4.1. TMpOXeKTOPbl 3NEKTPOHHO-My4YEBbIX TPYOOK. ONEKTPOHHO-NYYEBbIE TEXHONOMMYECKNE yCTa-
HOBKW. ONEKTPOHHbIE MUKPOCKOMbI (3MUCCUMOHHbIN, NPOCBEYNBAIOLLMIA, OTPaXKaTerbHbIA, pacT-
POBbI, aBTOSNEKTPOHHbIN M aBTOMOHHbLIN, MPOEKUMOHHbIE MUKPOCKOMNbI). Paspewatowan cuna
3NEKTPOHHbLIX MUKPOCKOMOB NPOCBEYMBAOLLErO TMNA.

4.2. CucteMbl (POKYCUPOBKN MPOTSXKEHHBIX UHTEHCUBHBIX 3NEKTPOHHbBIX MYyYKOB (MarHUTHas,
nepuoanyeckas, anekTpocratnyeckasd, LeHTpobexHasa). Cuctemsl pekynepaumm aHeprum anek-
TPOHOB B MOLLHbIX 3NIEKTPOHHbIX Npubopax.

Pasgen 5. IHTeHCMBHbIE 3MNEKTPOHHbIE NMYYKU

5.1. Cuctema camocornacoBaHHbIX YpaBHEHWU NyyKa B CTaTUYECKMX Nonsax. Pexnmel Temnepa-
TYPHOrO OrpaHNYeHns SMUCCUM U OrPaHNYEHNS TOKa NPOCTPAHCTBEHHbLIM 3apsiAOM B 9NEKTPOH-
HbIX Anogax. Teopusa ngeannuanpoBaHHOro NSIOCKOro AnMoAa (3akoH “Tpex BTOpbIX”).

5.2. MNpenenbHbI TOK TPAHCNOPTUPOBKN 3NIEKTPOHHOIO Myyka B NpocTpaHcTBe Apenda. dop-
MUPOBaHNE NEHTOYHbIX 3NEKTPOHHbIX Ny4KoB. Mywku MNupca.

Pasgen 6. O6wue BonNpocbl 3MUCCMOHHOW 3M1EKTPOHUKM

Knaccudpumkaums anekTpoHHOn amuccun. PenakcaunoHHble adhdekTbl Npu ABMXKEHUN BO3BYX-
AEHHbIX 3NIEKTPOHOB K NOBEPXHOCTWN TBEPAOro Tena. PaboTa BbIxo4a 9NeKTpoOHOB U3 TBEPOOro
Tena. Npodunb noTeHumanbHoro 6apbepa.

Pasgen 7. TepMOanekTpoHHas aMUCCus.

Teopuss TEPMOINEKTPOHHOM IMUCCUM U3 TBEpAOro Tena. MexaHnam gencTeus NNEHOYHOro Ka-
Toaa. L-katoan. OkemaHbin katoq,. ekt LLoTTkm.

Pasgen 8. Nonesas amuccus.



59

[MpoxoxaeHne aNeKTPOHOB CKBO3b MOTEHUManbHbI Gapbep Ha NOBEPXHOCTU TBEPOOro Tena.
PacyeT aBTO3neKTpOHHOro Toka. CBOMCTBA M NPUMEHEHME aBTO3NEKTPOHHbIX KaToaoB. Bapbis-
Has amuccust. CUNbHOTOYHbIE PENSATUBUCTCKUE YCKOPUTENN 3NEKTPOHOB.

Pasgen 9. BropnyHas anekTpoHHast aMUCCUS.

3aBNCUMOCTb KO3(PUUMEHTA BTOPUYHON SMUCCUM OT IHEPruu 1 yrna nageHus nepBuYHbIX
9NeKTpoHOB. PacnpegeneHve BTOPUYHbLIX 3MEKTPOHOB MO aHeprusamM. OcobeHHOCTU BTOpUY-
HOW SMUCCUU U3 NONYNPOBOAHNKOB U ANSNEKTPUKOB.

Pasgen 10. dOTO3NEKTPOHHAsA 3MUCCUA.

OcHoBHble 3akoHbl BHelUHero otoadpdekTa (3akoHbl CToneToBa n AnHwWTenHa). Cnekrtpanb-
Hble (POTOSNEKTPUYECKNE XapaKTEPUCTUKM MeTansoB. [1noTHOCTb Toka ¢oTtoamucumn. doTto-
31EeKTPOHHAasA AMUCCUS ANSNEKTPUKOB M NONYyNpoBoAHNKOB. CypbMsAHOLE3MeBbIN (DOTOKATOA.
Pasgen 11. TexHudeckne npumeHeHna OTO- M BTOPUYHOM 3MUCCUMN.

doTO3NEMEHTLI C BHELWHUM (poToappekToM. DoToyMHOXUTENN. LLIyMbl (hOTO3NIEMEHTOB U (hO-
TOYMHOXUTENEN.

dopmMa NPOMeXYyTOYHOM aTTecTaLuumn: 3K3aMeH

Koabl popmupyembix (ccbopmupoBaHHbIX) komneteHumn: MNK-1, MNMK-2

B1.5.13.3 [lMonynpoBoaHMKOBas 3NeKTPOHMKA

Llenv n 3agayn y4ye6HOM AUCLMNSINHBI:

Llenb kypca - chopmupoBaTb y CTYAEHTOB COBPEMEHHOE NpeacTaBneHne 06 OCHOBHLIX MPUH-
umnax yHKUMOHMPOBAHUS MONYyNnpPOBOAHUKOBLIX Mpubopos. Ocoboe BHUMaHWe yaensieTcs
TEOpUN KracCU4ecKknx nosiynpoBOOHUKOBLIX NPUOOPOB — AMogamM Ha OCHOBE p-n nepexoda u
Oapbepa LLoTTKN, a Takke noneBbiM M BUNONSIpHbIM TpaH3ucTopam. PaccmaTtpuBatotcs npo-
LeCCbl NPOMCXOAsLLME B reTeponepexoaax n 06bACHAKTCA OCHOBHbIE NPUYNHBI NPEUMYLLIECTBA
npnubopoB Ha OCHOBE reTeponepexoaoB nepen Kraccndeckmmm npmbopamm Ha OCHOBE romore-
pexoos.

KpaTkoe copepxaHue (AuAaKTMyeckue eguHULLbl) y4eOHOW ANCLUNIIUHBI

Pasgen 1. Kpuctannuyeckasa cTpykTypa TBepgoro tena

Kpuctannuuyeckasa peluetka. OnemMeHtapHasa advenka. lNpamas n obpaTtHas peleTtka. fAyenka
BurHepa-3enTtua. PeweTka bpase.

Pasgen 2. 3oHHasA cTpykTypa TBEPAObIX Ten

YpaBHeHuve LpeguHrepa ans nepuogmyeckoro noteHuuana. Teopema bnoxa. JlokanusoBaH-
Hble U Oenokanu3oBaHHble BONHOBblE YHKUMKW. 30Hbl BpunntosHa. Mogens Kponura-leHHw.
3akoH gucnepcun. 30HHaA CTpykTypa nonynpoBogHukoB Si, Ge, GaAs. [swkeHne cBob6oaHbIX
HocuTenen. OdekTuBHass Macca HocuTenen. ANEKTPOHbI U AblPKX B MOMAYNPOBOAHMKAX.
Pasgen 3. CtaTucTuka aneKkTpoHOB B TBEPAOM Terne

3aceneHune CoOCTOAHUA anekTpoHamu. YpoBeHb ®epmu. Tunbl TBEpAbIX TEMN: MeTansbl, AUanekx-
TPVIKK, NONYNPOBOLAHMKN. 3aBUCMMOCTb KOHLEHTPaAUUN HocuTenen n yposHs depmu OT Temne-
paTypbl B COBCTBEHHbIX MOMYNPOBOAHMKAX, B MPUMECHbIX NOSYyNPOBOAHMKAX, B KOMMEPHCUPO-
BaHHbIX nonynpoBogHukax. CobctBeHHas npoBogMmocTb. O6nacTb MCTOWEHUS NpUMECEN.
MpumecHasa npoBoanMocTb. OCHOBHbIE M HEOCHOBHbIE HOCUTENN 3apsga. Cnocobbl ynpasne-
HUS NPOBOAMMOCTBLIO B NOSTYNPOBOAHUKAX.

Pasgen 4. KonebaHus pelweTku

KonebaHusa npocton uenoyvkn. KonebaHusa crnioxHom Lenoykn. AKycTnyeckne n ontudeckmne ¢o-
HOHbI. [pofonbHbIE 1 NonepeyHble KonebaHna. 3akoHbl ANCNEPCUN ANt TPEXMEPHOW peLLETKN.
Paspen 5. lNepeHoc n paccesiHne HocuTenen B OAHOPOOHbIX NOSYNPOBOAHMKAX
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KuHeTnyeckoe ypaBHeHne bonbumaHa. MexaHu3mbl paccesiHus: NPpUMEeCHoOe paccesHue, pac-
cestHMe Ha aKyCTMYecKMx (POHOHax, paccesiHue Ha onTuyeckux (POHOHaX, paccesHue Ha ae-
deKTax, SNEeKTPOH-3NEKTPOHHOE paccesHne. OnucaHme ABMXEHMA HOcUTenen B cnabbix Nnonsax.
NoaBWMXHOCTb HOCUTENEN.

Pasgen 6. HepaBHOBeCHbIe SBfieHMs B NOMYyNpPOBOAHMKAX

PasorpeB anekTpoHHOro rasa B nosnynpoBogHukax. Bpems penakcaumm nmnynsca n aHepruu.
doTonmoHu3zauunsa n potonpoBogmMMocTb. MexaHnambl pekoMbnHaumm Hocutenen. Bpems xxmsHu
POTOBO3OYKAEHHbLIX HOCUTENEN.

Pasgen 7. lNpouecchbl nepeHoca B HEOQHOPOAHbLIX NOSTYNPOBOAHMKAX

Onddysnss cBoboaHbIX HOcuTenen 3apsiga. Tok auddysuun. Tok apenda. BosHMKHOBEHME
BHYTPEHHEro nong B HeogHOPOAHOM nonynposoaHuke. COOTHOWweEHUs AuHwTenHa. Cuctema
ypaBHEHUN AN onucaHusa noTeHuuanos, nosien 1 TokoB. MakceBennoBckas penakcauns OCHOB-
HbIX HocuTenen. Bpems Xn3HM HEOCHOBHBLIX HocUTenen 3apsaga. AnddysmoHHas anvHa.
Pasnen 8. Teopus p-n nepexona

Peskun n guddysHein p-n nepexoabl. PacnpegeneHune 3apsiga, CTpyKTypa nons u noteHumana
B nepexofe. PacnpeneneHve KOHUEHTpauun OCHOBHbIX 1 HEOCHOBHBIX HocuTenen. lNepexon B
cocTosiHne paBHoBecus. OBedHeHHbIn cnon. [uoa nog BHEWHUM HanpskeHuem. dopmyrna
LWoknn. BonbT-amnepHble xapakTrepuctukn. bapbepHas eMKOCTb nepexoga U ConpoTUBEHUE
©a3bl. Npobon p-n nepexoaa.

Pasgen 9. YctponcTtea Ha 6a3e gnona

Beinpamutenun. Ctabunusatopsl. Bapuctopbl. BapakTtopsl. [Juoabl ¢ HakonneHMem 3apsga.
Pasgen 10. BunonspHbln TpaH3UCTOP

Tunbl TpaH3ucTopoB. Teopusa paboTbl TpaH3ucTopa. TOKM co3aaHHble OCHOBHBIMU U HEOCHOB-
HbIMWU HOocuUTenaMU. BonbT-amnepHble xapaktepucTukn. Mogens 36epca-Monna. MNapameTpbl
AJ151 ONUCaHns TPaH3NUCTOPOB.

Pasgen 11. Pabota 6unonsipHbiX TPaH3UCTOPOB B CXeMax

Pexumbl paboTbl GunonspHoro TpaH3ucTopa. Cxembl BKMOYEHUS TpaH3ucTopoB. basoBble
3r1eMeHTbI NTIOrMkn. BbiICOKOYaCTOTHbLIE CBOMCTBA.

Pasgen 12. flBneHus Ha pes3kou rpaHuue pasgena matepuarnos

KoHTakT meTtann-nonynposogHuk. bapbep LWoTTkn. Omudeckun koHTakT. CTpykTypa mMeTtansn-
AN3NeKTpUK-nonynpoBogHuK. CTpykTypa MeTann-okMcen-nonynpoBogHuK. MNMNoTHOCTb noBepx-
HOCTHbIX COCTOSIHMI. ['eTeponepexos.

Pasgen 13. Nonesown TpaH3UCTOp C p-n npexoaoM n dapbepom LLUoTTkM

OddekT nons. PacnpegeneHne noteHumana m nonsa B npubope. PacyeT ctaTuyeckmx BOSbT-
aMMepHbIX XapaKTepUCTUK. TUMNblI U OCHOBHbIE MapamMeTpbl TPAH3UCTOPOB. BbICOKOYACTOTHbIE
CBOWCTBA.

Pasgen 14. lNonesoun TpaH3UCTOP MeTann-aAnaneKkTpUK-nonynpoBOgHUK

MpuHumMn paboTbl TpaH3ucTopa. PacnpeneneHve noteHumnana u nons B npubope. PacueTt cTa-
TUYECKUX BONbT-aMMNePHbIX XapaKTePUCTUK. TUMbl U OCHOBHbIE NapaMeTpbl TPAH3UCTOPOB. Bbl-
COKOYaCTOTHbIE CBOUCTBA.

Pasgen 15. Noneson TpaH3UCTOP MeTasn-OKUCEN-NONYyNnpPOBOAHMK

MpuHumMn paboTbl TpaH3ucTtopa. PacnpeneneHve noteHumnana u nons B npubope. PacyeTt cTa-
TUYECKUX BONbT-aMMNeEPHbIX XapaKTePUCTUK. TUMbl U OCHOBHbIE NapaMeTpbl TPaH3UCTOPOB. Bbl-
COKOYaCTOTHbIE CBOUCTBA.

Pasgen 16. PaboTa nonesbix TPaH3MCTOPOB B CXeMax

OcHoBHblEe CNOCOOLI BKIOYEHNSA TpaH3ncTopoB. KomnnumeHTapHble cxembl. ba3oBblie anemeH-
Tbl JTOMUKWN.

Pasgen 17. MonynpoBoaHukoBble npubopbl CBY ananasoHa

TyHHenbHbIV gnoa. JlaBuHHO-NponeTHbIn avoa. 'eHepaTop NaHHa.

Pasgen 18. OnToanekTpoHHble Npnbopbl

doTogeTekTopsbl. MNonynpoBoaHuKkoBble nasepbl. ConHeyHble BaTapen.
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dopma NPOMEXYTOYHOM aTTeCTauumn: 3K3BMEH

Koabl popmupyembix (cpopmupoBaHHbIX) komneteHumn: NK-1, INMK-2

Bb1.6.13.4 KBaHTOBasi paguocgusuka

Llenv n 3apayn y4ue6HOM AUCLMNIINHDI:
N3yyeHne coBpeMeHHOro ypoBHS pas3BUTUSA KBAHTOBOW paanom3nKn N SNeKTPOHUKN B obnactu
B3aMMOOENCTBUSA 3NEKTPOMAarHMTHOrO M3ry4YeHust C BELLECTBOM, BKIOYasi Teopuio nasepa, on-
TUYEeCKNe siBreHusi, obycrnoBneHHbIE KOrepeHTHbIMU N MHTEHCUBHBLIMU MOSIIMU, @ TaKKe JKCne-
pUMeHTanbHble MeToabl UCCneaoBaHWsl, MaTeMaTUYECKOro OMMCaHWS U aHanuaa XxapakTepu-
CTMK KBAHTOBO-MEXaHNYECKNX YCTPOWCTB.

KpaTtkoe copepxaHue (auaakTuyeckne eanHULbI) y4e6HOM ANCLMUNIIUHBI

KBaHToBas paamodusnka n npobnembl pagnoanekTpoHUKN. Y4ebHbin omnbm «OcHoBbI paboTbl
nasepoB» KBaHTOBO-TEOpEeTMYECKME OCHOBbI. BbIHYXXOeHHOEe wu3nyveHne, KoapuUneHTsI
OnHwTtenHa. OTpuuartenbHasa TemnepaTypa. Ycnosusa ycuneHnsa manydenuns. lNepexoabl B cu-
cTemMe nof BrvsiHUEM BO3MYLLEHUW. MaTpuua nnoTHOCTM B KBAHTOBOW TEOPUN N €e CBONCTBA.
OnekTpoannosnibHoe B3aMMOAENCTBME BewecTBa C u3nyveHnem. JlopeHuoBa dopma cnek-
TpanbHoM nMHun. OQHOPOLAHOE M HEOAHOPOOHOE YLWMPEHUE. ANeKTPOMarHUTHble Mons u mx
KBaHTOBaHWe. [None Kak COBOKYMHOCTb OCUUINATOPOB. Pa3snoxeHne nons no mogam pe3oHaTo-
pa. OnTunyeckmne pesoHatopbl. OnTudeckue anemeHTbl. BonHosble nyyku. 3akoH ABC[. Kpute-
pUN yCTOMYMBOCTU Mo pe3oHaTopa. Pe3oHaHCHble YacToTbl. YYebHbIn knHounbMm «O6beMm-
Hble N OTKPbITblE PpE30HATOPbI»

KorepeHTHOCTb nons. [Npeobpa3zoBaHne NPOCTPAHCTBEHHONW M BPEMEHHOW HEKOre€pPEeHTHOCTU
npu pacnpoctpaHeHun BomfH. KuHeTuyeckne ypaBHeHus. PenakcauuoHHble npouec-
cbl.[lByxypoBHeBass mopenb. KBaHTOBOe, nonyknaccuieckoe onucaHue. BocnpunmymnBocTb
cpenbl. YKOpOYeHHble MaTepuarnbHble ypaBHeHus. onyyeHne oTpuuatensHon TemnepaTypbl B
Tpex 1 YeTblpex yPoOBHEBLIX cuctemax. Metoabl co3gaHns nHeepcuun. MNyckoBble KBAHTOBbIE re-
HepaTopbl. [MapameTpuyeckne ycunuTenu: KOHCTPYKUUS, napamMeTpbl, WyMbl. Jlazepbl Ha OCHO-
BE KPUCTansoB U CTEKON

MonynposoaHukoBble nasepsbl. Jlazepbl Ha rasax 1 napax. Obwas Teopuss KBaHTOBLIX FreHepa-
TopoB. CornacoBaHHasa cuctema ypaBHeHUN. [InHaMmunka TBepaOTENbHbIX Na3epoB. Pexum cBo-
6oaHon reHepauuun. NeHepauus rMraHTCKMX MMNynbCcoB. OyKTyauMOHHbIE ABMEHUSA B KBAHTO-
BbIX reHepartopax. HenuHenHas onTtuka. 'eHepauus BTOpoM rapMoHuKM. PacnpocTpaHeHue
MOAYNSALNN U3NYYEHNSA B ANANEKTPUYECKNX BoHoBoAax. OnTudeckas cBs3b

dJopma npome)KyTquoﬁ aTTecTauumn:. 3K3aMeH

Koabl popmupyembix (cchopmupoBaHHbIX) kKomneteHumn: MNK-1, MNMK-2

b1.b.14 MukponpoueccopHble CUCTEMbI

Llenv n 3agayn yue6HOM QUCLMNIINHI:

Llenbto npenogaBaHus ancumninHbl « MMKpONPOLECCOPHbIE CUCTEMbI» SABMSIETCA  U3Yyde-
HWe cTyaeHTaMmn 6as30BbIX apXMTEKTYp MuKponpoueccopHbix cuctem (MIIC), mukponpouec-
copoB (MK) u mukpokoHTponnepoB (MK); o3HakomneHue CTyAEeHTOB C MeTo4aMu OpraHu-
3aumm cbopa n obpaboTkm MHOPMALMM B CUCTEMAX KOHTPOMSA W yNpaBfeHusi; U3yyYyeHue
CTyQeHTaMn cpeactB M TEXHOMOMMN aBTOMaTM3MpPOBaHHOIO npoektTnpoBaHna MIIC.
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KpaTkoe coaepxaHue (QupakTuyeckne eamHuULbl) y4eOGHOM AUCLUNITUHBI

Llensto npenogaBaHus gucumnnuHbl « MUKpOMpPOLLECCOPHbIE CUCTEMbI» SBMSIETCA  U3yde-
HWe cTyaeHTamn 6a30oBbIX apXUTEKTYpP MuKponpoueccopHbix cuctem (MIIC), mukponpouec-
copoB (MK) wn mukpokoHTponnepoB (MK); o3HakomneHue CTyAeHTOB C MeTodamu OpraHu-
3aumm cbopa n o6paboTKM MHpOPMALUN B CUCTEMAX KOHTPONSA W ynNpaBneHusd; usydeHue
CTyQeHTaMn CpeacTtB M TEXHOMOMMN aBTOMaTM3MpPoOBaHHOIO NpoekTupoBaHusa MIIC.
[MporpammunpoBaHMe ynpaensWmMX CTPYKTYp M obpaboTka CTPYKTYPUPOBAHHbLIX AaHHbIX.
lMporpammunpoBaHMe BBOAa-BbiBOA4A. basoBble MaHunynauuu ¢ noptamu. OpraHusauus
npepbiBaHuin. Peanusauusa npamoro goctyna K namsatn. AnroputMmbl 06padoTku gaHHbix B8 MIMNC.
AnropuTmbl nepBnYHOM 06paboTKN AaHHbIX. ANropUTMbI LMGPOBOro perynupoBaHus. Nponop-
UMoHanbHoOe perynupoBaHue, perynupoBaHue no uHTerpany, perynvpoBaHve no npousBoj-
Hon. CxaTtue mHdopmaumn. WMHCTpyMeHTanbHble cpefcTBa aBToMaTU3auum NpoekTMpoBaHUS
MIC. Kpocc-cpeactea nporpammupoBaHus. Kpocc-komnunsTtopbl. [Quaaccembnepbl. Cumy-
NATOPbI, BHYTPUCXEMHbIE 3MYNSATOPbI, OLEHOYHbIE NNaTbl.

dopmMa NpoMeXyTO4YHOM aTTecTauumn: 3aveT

Koabl popmupyembix (chopmupoBaHHbix) komneteHumn: NMK-1, IMK-2, MK-3

b1.6.15 TeopeTuyeckne oCHOBbI paANOTEXHUKHU

Llenv n 3agayn y4ye6HOM AUCLMNSINHBI:

dopMmnpoBaHue y CTygeHTOB KOMMMEKCa 3HaHWN, YMEHWUIA N HABbIKOB MO TEOPUM PaguNoTEXHMU-
Yeckux Lenen u curHanos, obyyeHne MeTogaM aHanu3a U OCHOBaM CUHTEe3a pagnoTexHude-
CKMX YCTPOWCTB, a TakKe METOAaM M3MEPEHUSI XapaKTEPUCTUK PaANOTEXHUYECKUX LENemn.
maBHasa 3agaya - yCBOEHME OCHOBHbIX METOAO0B aHanmMs3a U CMHTe3a CUrHasnoB B NIMHENHbIX pa-
anouensx, oBnageHne HaBblkaMn U3MEPEHUA BPEMEHHbBIX U YACTOTHbIX XapakTEPUCTUK NINHE -
HbIX Llenemn.

KpaTtkoe copepxaHue (auaakTuyeckne eanHULbI) y4e6HOM ANCLUUNIIUHBI

1. OBwue cBegeHUs O paanMOTEXHUYECKUX LIEeNsiX, NapaMeTpbl 3NEeKTPUYECKMX Lenen, Knaccu-
dukauus uenemn.

2. VipeanuanpoBaHHble NaCCUBHbIE 3NEMEHTbI: PE3NUCTUBHbBIE, EMKOCTHbIE U UHOYKTUBHbIE. [y-
anbHble AafieMeHTbl U Lenu. iaeanmsampoBaHHble akTUBHbIE ANIEMEHTbLI: UCTOYHUKN HaNpPsKEHUS,
WUCTOYHMKM TOKa, CXeMbl UX 3aMeLLeHnd. YnpaBnaemMble UCTOYHUKM TOKa U HanpshkeHus. Tono-
norna uenen: BeTsu, y3nbl. KOMANOHEHTHbIE N TONoOsIOrMyeckme ypasHeHus. 3akoHbl Knpxroda.
3. Obwme cBegeHnsa 0 rapMmoHudeckmx konebaHusx. BektopHble anarpammbl. CUMBONNYECKUN
MeToq. AHanNu3 NPoCTENLUNX NMIMHENHbIX Lenen Npy rapMOHNYECKOM BO3AENCTBUUN. DHepreTude-
CKMe npouecchl B MPOCTENLUNX NIMHENHbIX Lienax Npu rapMOHNYECKOM BO3AENCTBUMW.

4. MeToabl OPMUPOBAHNSA YPaBHEHUIN 3NEKTPUYECKOrO paBHOBecUs. PacyeT uenen, OCHOBaH-
HbIW Ha HenocpeacTBEHHOM NpuMeHeHUN 3akoHoB Kupxrodpa. MeToq KOHTYPHbIX TOKOB U y3ro-
BbIX Hanps»xeHnn. Meton nepeMeHHbIX COCTOSAHUN.

5. Pasnoxenue nepuogundeckon oyHkumn B pag dypbe. TpuroHomeTpudeckas U 3KCMOHEHLU-
anbHas opmbl psaa dPypbe. TpuroHoMeTpuyeckasa n akcrnoHeHumanbHas gopmel psga dypee.
[unckpeTHble CNeKTpbl, pacnpeneneHne MOLLHOCTU B CMEKTpe Nepuoanyeckoro curHana.

6. CnekTpanbHbI aHanu3 Henepuoandecknx curHanos. MNpsmoe n obpaTHoe npeobpasoBaHUs
®dypbe Pu3MYECKNA CMbICN CreKTpanbHOW NNOTHOCTM curHana. CeoncTBa npeobpas3oBaHus
®ypbe. CnekTpanbHble MAOTHOCTU abCOMIOTHO HEeUHTErpupyemMbiX CUrHanoB. YacTOTHbIM KO-
appuumneHT nepenayun NMHENHOW uenu. AMINNTYOHO-4aCcTOTHAA U (pa3ovacToTHasa xapakrepu-
cTukn. lNepexogHas U MMMyNbCHAs XapakKTepUCTUKU JIMHENHOW uenn. NHTerpan HanoXeHus.
CB4A3b MMNYIIbCHOW XapakTEPUCTUKN C YaCTOTHbLIM KoadhduumeHToM nepenayn. duddepeHun-
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pyloLne 1 nHTerpupyrowme yctponcrtea. lNpeobpasosaHume Jlannaca, ceonctea npeobpasoBa-
Hus Jlannaca. Teopema pasnoxeHunda. OnepaTopHbI MeTo aHanuaa JIMHENHbIX Lenen
7. JInHenHble cncTembl ¢ obpaTHOM cBA3blo. KoadhduumeHT nepegaym nNMHEWHOW CUCTEMbI C
obpatHon cBaA3blo. AUX n OYX cuctembl ¢ obpaTtHoM CBA3bIO. [puMepbl MCNONb30BaHNSA CU-
cTeM C 06paTHOM CBA3bI0. YCTONYMBOCTb JIMHENHbIX CUCTEM. KpuTepun ycToMm4nBoCcTH

PopMbl TEKyLLen aTTecTaumm (npu Haau4vuu): 3auuma nabopamopHsix pabom.
dopma NpoMeXXyTOYHOM aTTecTauun: 3K3ameH.

Koabl popmupyembix (cpopmupoBaHHbix) komneteHummn: OlK-3,, MK-1, MK-2

b1.B6.16 MeToabl MaTeMmaTnyeCcKomn (hu3nku

Llenu n 3apayn y4ue6HOM AUCLMNIINHDI:

Llenb ancumnnunHel — n3yvyeHne aHanmuTUYecknx (TOYHbIX U NPUBIMKEHHBIX) N YNCTIEHHBIX Me-
TOAOB peLUeHUst IMHENHbIX U HENTMHENHbIX YPaBHEHWUI B YACTHbIX NPON3BOAHBLIX, BO3HUKAOLLMX
B 3agavax COBpPEMEHHOWN OU3NKN.

3agauv gucuUMnivHbI:

. dopmynunpoBka husndecknx 3agad, npnBoaaLLnx K gudpdepeHumnanbHbIM ypaBHEHUAM C
YaCTHbIMWU NPOU3BOLHbLIMU

. OcHoBbl TeOpUKN 0B06LLIEHHBIX PYHKLUMA N NX UCNOSTb30BaHUSA ANA NOCTpoeHus oyHaa-
MeHTanbHbIX pelleHnn andpdepeHumanbHbIX ypaBHEHUW C YaCcTHbIMU NPOU3BOAHBLIMUN

. MeTopn coyHkumn MpuHa pelwweHuns 3agaym Kowmn gns runepbonmyeckmx, napadbonnyeckmx
N ANNUNTUYECKUX YPaBHEHUI

. MeTopn pasgeneHns NnepeMeHHbIX peLlleHnst KpaeBbiX 3a4a4d Ansi YPaBHEHUN C YaCTHbIMU
NpoOn3BOAHbLIMY

. Teopwus LUTypma-JinyBmnns n oCHOBHbIE cneumanbHble OYHKLUUKM MaTeMaTn4ecKkon pu-
31KK

. CoBpeMeHHbIe KOMMbIOTEPHbIE METOAbI YMCNEHHOIO peLleHnst KpaeBbiX 3adad Ans
YpaBHEHUIN C YaCTHbIMU NPON3BOAHBIMU

. AHann3 HeNMHEeNHbIX ypaBHEHUIN MaTeMaTUYECKOM (PU3NKM MeTOAaMN aBTOMOAEbHOIo

peleHns n peaykunen Ha KOHeYHOMEpPHbIN 6asuc
MecTo y4yebHon gucumnnuHel B cTpykType OOIT: (UMK, K KOTOPOMY OTHOCUTCH OUCLUNIIMHA)

KpaTtkoe copepxaHue (auaakTuyeckue eanHULbI) y4e6HOM ANCLMNIIUHBI

BeegeHue B npeamer. MNoHaTne gudpdepeHumanbHbiX ypaBHEHUIA C YaCTHBIMU NPOU3BOAHBIMA
BTOpPOro nopsigka. Knaccudgukaums ypaBsHeHUin, npuBegeHNe K KAHOHMYECKOMY BUAY .
dusundyeckne 3agadun, npuBoasLLmMeE K ypaBHeHMaMU runepbonuyeckoro tuna. lNMocraHoBka kpae-
BbIX 3a4ad, npefenbHble criydyaun kpaesbix 3agady. KonebaHna 6eckoHe4YHOn CTpyHbI, hopmyna
Hanambepa, nonybeckoHevHasi CTpyHa. PelleHne kpaeBoyn 3agaym B paMmkax Metoga pasgene-
HUS nepeMeHHbIX. MNoHATHEe COBCTBEHHbLIX (PYHKUUN M COBCTBEHHBLIX 3HAYEHWUMW, UX CBOMCTBA.
PelwweHne HeogHOPOOHOrO ypaBHeHUs napabonuyeckoro Tuna, noHATne yHkuuun MNpuHa. Pe-
LeHne obuien KpaeBown 3agauun.

dusmndeckne 3agauun, npuBoasLIME K ypaBHEHMSM napabonuyeckoro Tuna. NoctaHoBKa kpae-
BbIX 3ada4, NpefenbHble criydyan KpaeBbix 3agady MeTtoq pasgeneHusi nepeMeHHbIX Ans ypas-
HeHun napabonuyeckoro Tvna. HeogHopogHble napabonuyeckne ypaBHeHus, pyHKums [puHa
Ana ypaBHeHun napabonuyeckoro tuna, obwas kpaeBas 3agada. 3agada Ha 6ecKoHeYHon
npsiMon, pyHKUMsS puHa ypaBHEHNS TENNONPOBOAHOCTM B GECKOHEYHOM NPOCTPAHCTBE.
MoHaTne obobLieHHon dyHKuuK. JenbTa pyHKuMS n ee ceorcTBa. AnddepeHumansHoe ypas-
HeHue aAnsa yHKumm ['puHa, noctpoeHne PyHKUuKM MpruHa ¢ NOMOLLLIO AenbTa PyHKUUMN.
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dusnyeckne 3agaydn, NpMBOALALLME K YpaBHEHUSM 3aNnNuNTUYeckoro Tuna. lNocrtaHoBKa KpaeBbIX
3agad. YpaBHeHue Jlannaca u lNyaccoHa. lNoHsATME 1 CBOWCTBA rapMOHMYECKUX yHKUnn. dop-
Mynbl puHa. lNocTtpoeHne yHKUMN puHa 4ns annuMnTUYECcKUX ypaBHEHUW. Teopnsa noTeHuu-
ana. YpaBHeHue [enbMronbua, opmynbl MpuHa onsa ypaBHeHusa Menbmronbua. PyHkumns Mpu-
Ha ONs ypaBHeHus 'enbMmronbua B OrpaHUYEHHOW M HeorpaHuyeHHon obnactun. Konebanus
Kpyrrnon membpatbl, pyHkuum Beccena n ux csonctBa. KonebaHusa cdepudeckoro obbema,
NnosIMHOMBI JlexxaHapa n ux CBOMCTBa.

HenvHenHble ypaBHeHUs. YpaBHeHMe PumaHa v ero pelwueHue. YpasHeHne Koptesera ge Bpu-
3a. PelweHune B Bnge pacnpoCTpaHaoLWmxcs yeauHeHHbIX BOMH. COSUTOHDI.

OCHOBHbIE NOHATUSA, CeTKa U CeTOYHble (PYHKLMU. PasHoCTHas annpokcumauus npousBOaHbIX,
pPa3HOCTHbIE CXeMbl OS5 YpaBHEHUA C YaCTHbIMWU MPOU3BOAHBLIMU. YCTONYMBOCTb Pa3HOCTHOM
CXEeMbI.

®dopMbl TeKyLLen aTTecTaLuumn: KOMnoKBUyM, KOHTpornbHas paboTa.
dopmMa NPOMeXYyTOYHOM aTTecTaLlumn: 3K3aMeH.

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

Bb1.6.17 YucneHHble MeTOAbI U MaTeMaTUYeCKOe MoaenupoBaHue

Llenv n 3agayn y4ye6HOM AUCLMNSINHBI:

Llenbto n 3agaden y4yebHOM AUCUMNAUHBbI  ABMSIETCA M3YYEHUIO METOLOB MaTemMaTU4eCcKoM
dopmanusaumm ousnyecknx 3agad u npuBeneHUs ux K Buay, NpUrogHoOMy Ans BbIMUCIIEHUN,
N3y4YeHne BblMUCNNTENbHbIX anropMTMOB ANS 3agay MatemMaTudeckon omsnkm n pagnounanki,
anropuTMoB ANA MOAENUPOBAHUS U MPUMEHEHUS CNyYanHbIX BENUYNH

KpaTtkoe copepxaHue (auaakTuyeckne eanHULbI) y4e6HOM ANCLMUNIIUHBI

OTanbl pelweHns NpuknagHblx 3agady Ha OBM. lNpumepbl opraHv3aumm BblMUCN- TESbHOMO
npouecca. MopgenupoBaHue nepexofHbIX NPOLEecCcoB Ha OCHOBe AndepeHumanbHbiX ypas-
HeHun. OgHowaroBble MmeToabl. MogenupoBaHue nepexogHbIX NPOLECCOB HA OcHOBE Andde-
peHumManbHbiX ypaBHeHu. MHorowarosble metoabl. MogennposaHue npoLeccoB B YacTOTHOM
obnactn. IHTerpmpoBaHMe ocUUNnN- pyowmnx QyHKUNA. TapMOHMYECKMA aHann3 NpoLecCcoB.
MogennpoBaHue npoLeccoB B YacTOTHOM obniacTn. FapMoHUYeckuin cnHTes npoueccos. MeTtoa
MoHTe-Kaprno. PelueHne ypaBHEHUN B YaCTHbIX Npon3BogHbIX. MeToabl O4HOMEPHOM U MHOrO-
MEPHOW HESNTMHENHOM ONTUMMU3ALNIO.

®dopMbl TeKyLLen aTTecTauumn: KONnoKBuym
dopmMa NPOMeXyTOYHOM aTTecTauumn: 3a4éT

Koabl popmupyembix (cchopmupoBaHHbix) komneteHummn: OlK-3, MK-3

Bb1.5.18 Be3onacHOCTb XnU3HeaeAaATernnbHOCTU

Llenn v 3apaun yue6HOM ANCLUNIIUHDI:

OcHoBHasl Uenb npenofaBaHns AUCLUNIUHBLI «Be30nacHOCTb XU3HeaeAaTeNbLHOCTUY - NPUOG-
peTeHne oby4aloMMNUCA TEOPEeTMYECKMX 3HAHUM M MPaKTUYECKUX HaBbIKOB MO Ge3onacHom
XN3HEOEeATEeNbHOCTM Ha NPOWU3BOACTBE M B ObITy, Kak B MOBCEAHEBHOWN XWU3HEOeATENbHOCTH,
Tak U B yCNOBUAX Ype3BbIHaNHbBIX CUTYaLUN TEXHOFEHHOTO Y MPUPOAHOIO NPOUCXOXOEHUS.



65

[ononHutensHas Uefib — NPUBUTUE 3NIEMEHTAPHbIX HABbLIKOB B UCMNOSb30BaHUN UHAMBUAOYalb-
HbIX CPEeACTB 3alWMTbl OT TEXHOMEHHbLIX BO3AENCTBUIM U OKa3aHUW NepBUYHOM aoBpavyebHon no-
MOLLIN NOCTpadaBLUNM.

3agaum gucumnnuHbl « besonacHoOCTb XN3HeOeATEeNbHOCTUY:

- NoNTy4eHne OCHOBOMOSaraLWmMx 3HaHUM B cneayowmnx cepax XusHeaesaTenbHOCTU:

- OXpaHe 340pPO0BbS M XU3HU Ntogen B cdrepe NnpodecCnoHanbHoON AeAaTenbHOCTH;

- 3aWMTe B Ype3BblYaMHbIX CUTYyaUnsax n B ObITy;

- OXpaHe OKpyxatoLlen cpeabl;

- MNPOrHO3MPOBaHMIO U MOOENUPOBAHWUIO MOCMEACTBUA MNPOM3BOACTBEHHbLIX aBapun U KaTa-
cTpod;

- pa3paboTke TEXHUYECKMX CPEACTB M METOOOB 3aLUUTbl OKpyXatowlen cpeabl U apekTUBHbIX
MarnoOTXOAHbIX TEXHOSOMMNA.

KpaTkoe copepxxaHue (AuAaKTMyeckue eguHULLbI) y4eO6HOW ANCLUNIIUHBI

Paspen 1. Beegenue.

Llenb, 3agaym n cogepxaHme gucuunnumHbl. Ee mecto n ponb cpegu apyrux Hayk n B nogrotos-
Ke cneumanucTta. KoMmnnekcHbIM xapaktep AUCUMMINHBI NMCUXOMOrm4Yeckmne BO3MOXHOCTU Yero-
BEKa, coumarnbHble, SKONOrm4yeckne, TEXHONOrMYeckme, NpaBoBLIE U MEXAYHAPOAHbIE aCMeKThbI.
OcCHOBHbIE MOHATUA Haykm O 6e3onacHOCTU xu3HepeaTenbHocTU. [lpobnema obGecnedeHus
©e30nacHOCTM YernoBeKa B CUCTEME «YENOBEK - cpeaa obuTtaHms». OnacHble 1 BpeaHble dak-
TOpbI NPOM3BOACTBEHHON cpeabl. Pusnyeckne, xmummyeckne, buonornyeckne n Ncuxomnsnono-
rmyeckne onacHocTu. Ycrnosusi obecnevyeHns 6e30nacHOCTU U 340POBbsi YENOBEKY HA MPOn3s-
BoAcTBe M B BbITy (6e3onacHoe TexHosornyeckoe obopyaoBaHue, 6esonacHble paboyve me-
cTa, NpaBOBOE 1 OpraHn3aLMOHHOE perynmpoBaHne Tpyaa).

Pasgen 2. KoMmopTHbIE U 4OMYCTUMbIE YCNOBUS XKU3HEAEATESTbHOCTMW.

Mukpoknumat 1 Bo3ayLlHasa cpeda paboyen 30Hbl. BnusHue mukpoknumaTta Ha pabotocnoco6b-
HOCTb 4YenoBeka. HopmupoBaHue napamMeTpoB MWUKPOKNMMAaTa B KOHKPETHOM MNPOU3BOACTBE.
TennoBble N3Ny4yeHnst U BNUSIHME UX HA OPraHn3M Yyernoseka. HopmupoBaHue TennoBbIX U3ny-
YeHun. AganTtaumsa n akknMMmaTmMsaumsi B YCNOBUSAX MeEperpeBaHus U nepeoxnaxgexHus. [den-
CTBME BPEOHbIX BELLECTB HA OpraHnM3mM 4YenoBeka B KOHKPETHOM Npou3BoacTBe. HopMmmnpoBaHue
KOHLIEHTpaumMmM BpeaHbIX BELECTB B BO34YLUHON cpene paboyen 30Hbl. MeToabl KOHTPOns co-
CTOSAHUA BO34yLIHOWM cpeabl. [pon3BoACTBEHHOE OCBELLEHME. XapaKTEPUCTMKA SNEKTPUYECKMX
NCTOYHMKOB CBETA U OCBETUTENbHbLIX NPpNUbopoB. ECTECTBEHHOE M COBMELLEHHOE OCBELLEHNE B
NPON3BOACTBEHHbIX Lexax. OTonneHne, BEHTUNALMS U KOHAULMOHMpPOBaHME Bo3gyxa. Ecrte-
CTBEHHasa N MexaHudeckasa BeHTuUnaumus. NMpomnsBoaCTBEHHbIN WyM. VICTOYHMKM WyMa U LyMO-
Bble XapaKTEPUCTMKM B KOHKPETHOM npousBoacTee. [NpounsBoacrteeHHass Bubpaumsa. dunsnde-
CKME XapaKTePUCTUKM U U3MepeHne BUbpaumin B KOHKPETHOM NPOM3BOACTBE. XapakTepucTuka
N ONacHOCTb COBMECTHOIO BO3AENCTBUSA BUGpaumin, Wyma, ynbTpassyka 1 nHdpasByka.

Pasgen 3. Onektpobe3onacHoCTb.

[lencTtBne 3nekTpMYecKoro Toka Ha opraHuam 4yenoBeka. OnacHOCTb MOPaXKeHNA B PasfNYHbIX
aNeKkTpuyecknx cetsax. 3aszemneHne n 3aHynenue. Knaccudukaumsi noMeLweHnn no anekTpo-
6esonacHocTu. KBanugukaumoHHble rpynnbl nepcoHana no anekrpobesonacHocTn. Hanpsaxe-
HWe wara, NPUKOCHOBEHUS. 3alMTHble Mepbl B 3MNEKTPOyCTaHOBKaX. 3alUUTHble cpeacTsa,
NPUMEHSEMbIE B 3MEKTPOYCTaHOBKaX. 3aluTHasa n3onsaums: Buapbl, pofib B obecneyeHnmn anek-
Tpobe3onacHOCTU, KpUTMYEeCckne napameTpbl. 3alumta oT cTaTtmyeckoro anektpudectsa. Opra-
HU3ALMOHHbIE N TEXHUYECKME MEPOMNPUATUS NPU SKCNyaTauum anekTpoyctaHoBok. Cpeacrtea
MHOVBMOYaNbHOWN 3aLUnTHI.

Pasgen 4. PaguaunoHHasa 6e3onacHoCTb.

OcHoBHbIE NOHATUA, onpeaeneHns, eanHuLbl N3MepeHnss B obnactn paguaunoHHon Gesonac-
HocTu. PoHOBOE 06ny4YeHne Yyenoseka. HoOpMMpoBaHME MOHU3UPYIOLMX U3NYYEHNA. 3awmuTa oT
BO34ENCTBUSA MOHU3UPYHOLLErO M3NydYeHus Ha npousBoacTtee. Cpeacrtea vHAMBMAOYyanbHOW 3a-
WwnThl. 3awmTa OT nasepHbIX U3nyyeHuin. NpumeHeHne nasepoB B TEXHOMNOIMYECKMX npoLuec-
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cax. buonornyeckoe gencrTemMe nasepHOro U3nyyYeHusi: BO3OENCTBME Ha rnasa, KOXy, BHYTPEH-
HWe opraHbl U opraHn3m Yenoseka B Lenom. OnacHble 1 BpegHble NPON3BOACTBEHHbIE (PaKTO-
pbl, CONyTCTBYIOLIME akcnnyaTtaumm nasepo. OCHOBHbIE CNOCO6bI U cpeacTBa 3awnTbl OT Na-
3€epHOro U3ny4yeHus: aKkpaHMpoBaHue, BITIOKUPOBKA, CUrHanu3auus, yaaneHme pabovmx mect uns
nasepHo-onacHom 3oHbl. Cpeactea MHANBMAYANbHOW 3aLUMThI.

Pasgen 5. MNoxapobe3onacHOCTb 1 B3pbIBOOE30MNacHOCTb.

[MpMYNHBI BO3HMKHOBEHMS MOXapOB M B3PbIBOB B NOMELLEHUAX U B NPOU3BOACTBEHHbLIX MPO-
ueccax. OnacHble dakTopbl Npu noxapax v B3pbiBax. OCHOBHble CBeAEeHUS U3 TeOpUn ecTte-
CTBEHHOrO OKUCMEHWsI, TEMSIOBOr0 CaMOBOCMNIaMeHeHNs1 U LenHbIX peakumin. CamoBocnname-
HEeHWe cMecu rasoB, BOCMIAMEHEHNe XUOKOCTU, BCnbiwka napoB. OueHka noXapoonacHOCTH
BeLLeCTB U MaTepuanos. [pegynpexaeHve B3pbIBOB U NoXapoB. JInkBngaunsa nx nocneacTsui.
MokasaTtenu noxapoonacHocTn. Knaccmdpumkauma 3gaHnum 1 NOMELLEHUI NO NOXXapHOW (B3pbiB-
HOW) onacHocTw. NporHo3npoBaHMe NoXapoB M B3pbIBOB. MNoxapHast 6€30nacHOCTb B TEXHOO-
rMYeCKMX npoueccax KOHKPeTHbIX Npou3BoAcTB. CucTeMbl M cpedcTBa MNOXapoTylleHus, Mno-
XXapHoW aBTOMaTKKN 1 curHanuadauun. Cpeacrea nHANBMAYyanbHOW 3aLUMThI.

Pasgen 6. 3awmta oT 9NeKTpoMarHUTHbIX NOSIEN BbICOKOM N CBEPXBLICOKOMN YacTOoThl.
OcCHOBHbIE MOHATUA U onpeaeneHnst. Pusnyeckme xapakTepuUCTUKN ANEKTPOMArHUTHbBIX Nosien
(BMIM). BoagencTene aneKkTpoMarHMTHbIX NOfien Ha opraHn3m YenoBeka. TennoBon n QyHKUK-
OHanbHbIN adpdekT. OpraHbl YenoBeka C MNOBbILEHHOW YyBCTBUTENBHOCTLIO K AMI1. OpraHuaa-
LUNOHHbIE, TEXHUYECKME U CaHUTaPHO-TUrMEHNYECKNE MePbl 3aLLMTbl OT ANEKTPOMAarHUTHbIX N3-
NyYeHUn B KOHKpPEeTHOM npousBoacTBe. HopmupoBaHne mHTeHcuBHocTM OMI. PacyeT uHTeH-
cvBHOCTM OMI1 Ha paboumx mMecTax B 3aBUCMMOCTU OT napameTpoB UCTOYHUKA M3IyYeHUs u
cpeabl. OnpeaenexHne rpaHunL, ONacHOM 30HbI.

Pasgen 7. OnTumunsaums napameTpoB pabounx Mecr.

Buabl n doopmbl geAaTenbHOCTU. QHepreTMyeckne 3aTpaTtbl Npy pasnuyHbiX popmax aearenb-
HocTu. OnpefgeneHne kateropun TsxecTn Tpyaa. Cnocobbl OLEHKM TAXKECTU N HAaNPSPKEHHOCTU
TpygooBown gestensHocTn . PaboTocnocobHoCTb 1 ee anHamuka. [yTy nosbiweHns apdekTmB-
HOCTW TPYAOBOWN AeATENbHOCTU. QPrOHOMUYECKNE OCHOBbI 6€30MaCHOCTN XU3HEOEATENbHOCTMW.
MpaBuna aBakyauumn nuy, NOCTpagaBLUMX Ha NoXapax, B ra3ooTpaBfieHHbIX 30Hax, Npu oTpas-
NeHnsX.

Pasgen 8. TexHoreHHble 1 NPUPOAHbIE YpEe3BblHaHbIE CUTYyaLUM.

[MporHo3npoBaHne nNapamMeTpoB U OueHKa obcTtaHoBkM npu YC. 3awmTHbie MEPONPUATUS NPU
YC. Jlukemapaums nocnegcreum YC. 3awmTa ot Teppopuama.

Pasgen 9. Cnocobbl 1 cpeacTea okasaHus oBpadvebHOM NOMOLLM.

Cnocobbl 1 cpefcTea okasaHusa gospadebHon nomMoLum Ha npoussBoacTse U B bbITy. OkasaHue
nepBor NOMOLLM NOCTPaLaBLUMM OT 3MEKTPUYECKOro ToKa M Npy APYrMX HECYACTHbIX Crny4vasix,
BO3HMKAKOLWNX NPU Ype3BblHarHbIX CUTyaUUsIX: paHeHue, OXOorn, oOMOpOXEHMs, Nepesiombl,
BbIBUXM, PACTSXKEHUS CBA3OK. YCMOBUA ycnexa npy oKasaHuv NepBon NOMOLLUM: ObICTpOTa OKa-
3aHMsA NoOMoLLM, 06y4EeHHOCTb NepcoHana MeTogaM okasaHusi NepBO MeAMLMHCKOW NMOMOLLN U

Ap.
dopmMa NPoMeXyTOYHOM aTTecTauuun: 3aveT

Koabl hopmupyembix (cchopmmpoBaHHbIX) komneTeHummn: OK-9

b1.6.19 Pusunyeckasn Kynbtypa

Llenv n 3apayn y4ue6HOM AUCLMNIINHDBI:
Pa3BuTrMe cnocobHOCTM MCNonb3oBaTb METOAbl U cpeacTBa PU3NYEeCKon KynbTypbl Ana obec-
neYyeHunst NOSTHOLLEHHOM coumanbHOW N npodeccnoHanbHON AeATENbHOCTH.



67

dopmMa NPoMeXyTOYHOM aTTecTauuun: 3aveT

Koabl popmupyembix (cchopmupoBaHHbIX) komneteHumun: OK-8

B1.B.0O1.1 PaguotexHnyeckue Lenu U curHansol

Llenv n 3apayn y4ue6HOM AUCLMNIINHBI:

dopMmnpoBaHue y CTyAeHTOB KOMMMeKca 3HaHUN, YMEHUN U HaBbIKOB, CBA3aHHbIX C aHafM3om
paguocurHanoB, a Takke C uccrnegoBaHveM LMUPOBLIX cucTeM. [MaBHas 3ajada - yCBOUTb
KnaccudumKaumio pagmoTeXHUYeCckux CUrHamoB, Cnocobbl MX OnNUcaHus, MeToAbl UX aHanmaa,
OBafeTb HaBblkamMu pacyeTa LmdppoBbIX PUbLTPOB.

KpaTkoe copepxxaHue (AuAaKTMyeckue eguHULLbI) y4eO6HOW ANCLUNIIUHBI

Knaccudpvkauma paguoTexHUYeCcKUX CUrHasmoB, MOMeXn N WyMbl B pagnoTeEXHUKE U CBSA3WU, MNO-
HATME O MOAYNMPOBaHHbIX KonebaHuax. AM-mogynsaums. PasHOBMAHOCTU CUrHanoB C aMmniu-
TyOHOW MoAaynaumen, ux cnekTpbl. MMnynbcHass moaynsaums. PagmocurHansl ¢ yrioBon Moay-
naumen, cnekTpbl konebaHun ¢ yrnoBon moaynsumen, otnudmne curHanos ¢ UM n ©M. Yskono-
NOCHbIE CUrHarnbl N UX aHanuTu4eckoe npeacrasneHve. Ornbatowas, nonHas gasa U MrHOBEH-
Has YyacToTa Y3KOMOSIOCHOro paauvocurHana. AHanMTu4ecknin curHan u npeobpasosanue Mmnb-
OepTa. BpeMeHHOM 1 YaCcTOTHbIM MeToAbl aHanM3a pagmocurHanoB B usbupaTenbHbIX Lensx.
lMocnepoBaTenbHbIN U NapannenbHbin KonedaTenbHbli KOHTYpbl. OCHOBHbIE CTaTUCTUYECKME
XapaKTepUCTUKM CrydanHbIX npoueccoB. Teopema BuHepa-XuHunHa. MeTtoabl aHanusa npo-
XOXOEHUSA CnyyYamHbIX CUHAaNoB Yepes SIMHEeNHbIE Lenu ¢ NOCTOsIHHbIMK NapameTpamu. OnTu-
ManbHas nMHenHasa punbTpaums CUrHanoB B NPUEMHbIX ycTponcTBax. CornacoBaHHbIN NIMHER-
Hbln unbTp. MpuMepbl peanu3aummn cornacoBaHHbIX ubTPoB. [uckpeTusaumsi CUrHanos.
Teopema oTcyeToB. [IckpeTmnsauunsa nepuognydecknx curHanos, AMNe, b, auckpetHas ceepT-
ka. Teopusi z-npeobpaszoBaHnin. ANropuTMbl NIMHEWHOWN LMGPOBOK (bunbTpauumn, YacTOTHbIN
KOabpMUMEHT nepefayn, cucteMHasa QYHKUMSA, UMMYNbCHas XapakTepuctuka umdpoBoro
GunbTpa. TpaHceBepcarnbHble U PEKYPCUBHBIE LIMGIPOBbIE PUNBTPbLI. YCTONYNMBOCTL LNUGPOBbLIX
dunbTpoB. MeToabl CMHTE3a TpaHcBepcasnbHbIX unbTpoB. MeToabl CMHTE3a PEKYPCUBHbIX
PUNbLTPOB.

PopMbl TEKyLLEen aTTecTaunm (npu Haau4vuu): 3auwuma nabopamopHsix pabom.
dopma NpoOMeXyTOYHOM aTTeCcTauun: 3K3ameH.

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

Bb1.B.O1.2 ATOMHbIM cCneKTpanbHbIX aHanNn3

Llenv n 3apayn y4ue6HOM AUCLMNIINHDBI:

Ha npaktukyme CTyAeHTbl NOfyyatT 3HAHUSA MO OCHOBAM COBPEMEHHOW TEOPUU U3NYyYeHUS
cBeTa aToMamu, pmsmyeckum, annapaTtHbiM U METOAMYECKUM OCHOBaM COBPEMEHHOrO Chnek-
TpanbHOro aHanusa, 6asupytolleroca Ha sBReHuax amuccun, abcopbumm n MsnyvyeHum ceeta
aToMmamn. PaccmaTtpumBatloTcsi COBpeEMEHHbIE crekTparnbHble NpMbopbl (kak NPU3MeHHble, Tak U
ANPPaKLMOHHbIE), UCTOYHUKN CBETA W MPUEMHUKMA U3MyYEeHUs ONTUYEeCcKoro amanasoHa. CTy-
AEHTbl 0CBaMBalOT METOOUKN Ka4YEeCTBEHHOIO U MOMyKONMYEeCTBEHHOIO CrnekTparnbHbIX aHann3oB

KpaTkoe conepxaHue (AuAaKTMyeckue eauHULIbI) y4eOHOW ANCLUNIIUHBI
1. BeeneHue
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OMMUCCUOHHbBIV CNeKTparibHbIA aHanus

O6opynoBaHue onst NpOBEAEHUS CrEeKTparibHOro aHanuaa
KayecTBeHHbIN cnekTpanbHbl aHanu3
IMonykonnyecTBeHHbIN cneKkTparnbHbI aHanuns

abkrown

dopma NpoMeXyTOYHOWM aTTecTauuu: 3aveT

Koabl popmupyembix (cpopmupoBaHHbIX) komneteHumn: OlK-1

51.B.01.3 AcTtpodunsuka

Lienn v 3apaun y4e6HOM ANCLUNIINHDI:

Kypc npegHasHayeH onsa CTyaeHToB omamyeckoro hakynbteTa, obyyarowmxcs no Hanpaene-
Huo "Pagmnodumsnka”, ¢ Uenbio M3y4eHUs OCHOBHbIX METOOOB MOMyYeHUs U UHTepnpeTaumm
HabngaTenbHbIX AaHHbLIX MO UCCNeLOBaHMI0 NPUPOAbl KOCMUYECKUX TeNl U UX pasBuUTUS BO
BPEMEHU N NPOCTPaHCTBE.

3agaun Kypca — NO3HaKOMUTb CTYLAEHTOB C COBPEMEHHbIMM cnocobamu nonyyYyeHns nHgopma-
UMM 0 HeDECHbIX Tenax, a Takke co cchepon NPaKkTUYEeCcKoro NCMNonb30BaHUS 3TUX AaHHbIX. [1pu
3TOM ygensieTcs ocoboe BHMMaHME PacCMOTPEHUIO Hambornee BaXHbIX 3agay, KOTOpble pella-
IOTCS1 B paanoacTpOHOMUM.

B pesynbTtaTte mM3yyeHust Kypca CTyAEeHTbl OOIMKHbI MMETb ACHblE NPEACTaBMEHNs O LEeHTpanb-
HbIX Npobnemax cCoOBpeMEHHON acTPodU3MKN U pagnoacTpoHomMmm, 06 OCHOBHLIX MeToaax uc-
cnefoBaHust HeBeCHbIX Ten, oBnageTb 3HAaHUAMU O PU3MYECKMX NPOoLEeCcCax, MPOUCXOaALMNX B
KOCMNYECKOM MPOCTPAHCTBE, O BO3MOXXHOCTAX U OCTUXKEHUSIX COBPEMEHHOW aCcTPOUNKN.
MecTo yuyebHon gucumnnuHel B cTpyktype OOIT: (umKkn, K KOTOPOMY OTHOCUTCS OMUCUUNIIMHA)

KpaTkoe copepxaHue (AuAaKTMyeckue eguHULLbl) y4eO6HOW ANCLUNIIUHBI
BeegeHue. MNMpegmeT n 3agayun actpousnki.

MeToabl acTpom3nNYeCKUX UCCneaoBaHUN..

dunsmnyeckmne cBonCTBa 3B€34.

OCHOBHbIE ypaBHEHMSI TEOPETUYECKON acTPOhU3NKN.

ConHue. ConHe4yHas cuctema.

OBonNUMSA 3B€34. DNEMEHTbI PENATUBUCTCKON acTpon3nKn
Mexx3Be3gHas cpeaa.

anakTuka n MeTaranakTtuka.

ONOGORWNE

dopmMa NPoMeXyTOYHOM aTTecTauuun: 3aveT

Koabl hopmupyembix (cchopmupoBaHHbIX) komneTeHummn: OlK-1

B1.B.0.4 ®yHKUMOHaNbHasa INEeKTPOHMUKA

KpaTkoe conepxxaHue y4e6HON ANCLUNIIUHDBI

MecTo (pyHKUMOHaNbHON 3NEKTPOHMKN B COBPEMEHHOM paanodmamke. CoBpeMeHHas TEXHOMO-
s N3roToBIIEHMS NOMNYNPOBOLAHMKOBLIX MPUOOPOB CXEMOTEXHUYECKON MUKPO- N HAHOIMNEKTPO-
Huka. MNpobnembl COBpEMEHHOM ANEKTPOHMKK. [TOHATME ANHAMNYECKON HEOLHOPOLHOCTMW.
dDyHKUMOHaNbHasa NoNynpoBOAHMKOBAs ANEKTPoHUKa. ddekT MaHHa. Mpnbopsbl ¢ 3apsakomn
CBSA3bI0. YCTPONCTBA PYHKLMOHATbHOW NOMYNpPOBOAHMKOBOW 3NeKTpoHuKKU. 'eHepaTopbl CBY
Ha ocHoBe addekTa MaHHa. Yeunutenu CBY Ha ocHoBe adhdhekTa MNaHHa. ONTO3NEKTPOHMKA.
[MonynposoaHukoBble cBeToanoabl. JlazepHble anoabl. dotogmoabl. PoToTpaH3UCTOPLI. POTO-
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TMpUCcTOpbl. ONTTPOHBbI Y NX NPUMEHEHUE. AKYCTOSNEKTPOHUKA. PUNbTPbI HA MOBEPXHOCTHbIX
aKyCTMYECKUX BOSTHaX. YCUNUTENN Ha NOBEPXHOCTHBIX aKyCTUYECKMX BOMHaxX. AKyCcTOONTUKa.
AKycToONTUYEeCKOE B3aMOLAENCTBUE B U3OTPONMHLIX U aHU30TPONHbLIX Kpuctannax. AKyCToonTu-
yeckue gednekTopbl. MpUHUKMNBLI akyCTooNTUYECKNI 00paboTkmn paguocurHanoB. AKyCTOONTU-
Yyeckue cnektpaHanusaTopbl. OCHOBHbIE NPUHLMIMBI MArHUTOINEKTPOHUKN N YCTPONCTBA Ha UX
ocHoBe. MarHutoonTuka. KpnoanekTpoHuka. XeMoanekTpoHnka. MonekynapHasi anekTpoHuka.
[MepcnekTnBbl pasBUTUSA (PYHKLNOHANBHOW 31EKTPOHMUKM.

CDopma I'IpOMG)KYTO‘-IHOVI aTTecTaumn. 3a4deT

Koabl popmupyembix (cpopmupoBaHHbIx) komneteHummn: [1K-1, IMK-2

B1.B.0[1.5 ®u3uka cnnoLwHbIX cpen

Llenv n 3agayn yue6HOM AUCLMNSINHbBI:

CopepxaHue gMCuUNMHbI HanpaBfieHO Ha O3HAKOMIIEHWE CTYAEHTOB C OCHOBHbIMU n3nye-
CKUMWN ABMNEHUAMMU, NU3Yy4aeMbIMU MEXaAHUKOW CMMOLWHbIX cpen, W, OO0 W3BECTHOM CTerneHu, C
afieMeHTaMn 1UCNoNb3yeMOro e MaremaTtudeckoro annaparta. OCHOBHOE BHUMaHWE Npu 4Tte-
HUW NEKUMN U NPOBEAEHUN MPaAKTUYECKUX 3aHATUM yaendeTca HarnggHon uHTepnpeTauum 3a-
Aad, Npy UCnonb3oBaHMM MaKCMMarbHO NMPOCTbIX CPEACTB X PELLUEHUS.

KpaTkoe copepxxaHue (AuAaKTMyeckue eguHULLbI) y4eO6HOW ANCLUNIIUHBI

BBegeHue B TeH30pHYI0 anrebpy. BHYTpeHHSs reomeTpusa Kpuctannos. YpaBHeHus Makcsenna
A5s1 BbICOKOYACTOTHOrO MNosisi B CNOWHON cpene. MatepuanbHoe ypaBHEHME NIMHENHOW 3nek-
TpoanHamukn. OnepaTopbl NPOBOAMMOCTU U ANINEKTPUYECKON NMPOHMLLI@eMOCTH, NnpeobpasoBa-
Hne ®ypbe. CBA3b Mexay TeH30paMu NPOBOAMMOCTU U ONSMNEKTPUYECKOW MPOHMLAEMOCTU B
dypbe-npeacTaBneHnn. HYactoTHaa U NpocTpaHCcTBEHHasa gucnepcusi. CeA3b TeH3opa Ananek-
TPUYECKOM NPOHULAEMOCTU C napaMeTpamMu €, m U S KBas3NCTaTUYECKUA INeKTPOOUHAMUKN.
ACMMNTOTUKA OMINEKTPUYECKON MPOHMLAEMOCTU B npefene BbICOKUX 4YacToT. NpuHumn npu-
YUHHOCTU N aHaNUTUYEeCKNe CBOMCTBA OUINEKTPUYECKOM MPOHMLAEMOCTU KakK PYHKLMU YacTo-
Tbl. Teopema Kpamepca-KpoHura, npasuno cymm. [uanektpuyeckas NpOHULAEMOCTb U ONTU-
Yeckme CBOWCTBA rasa ocumnnaTopoB. [loBegeHMe OMANEKTPUYECKON NPOHULAEMOCTN BONN3N
crnekTpanbHOW NUHUK nornoweHns. NpeasecTHUK. MNMokasaTens NpenomMneHns nNIoTHOro BeLle-
ctBa. OTpaxeHue OT NOBEPXHOCTU. [lnccmnaumsa aHeprum BosHbI, €€ CBA3b CO CBOMCTBAMMU TEH-
30pa OMINEKTPUYECKON NPOHULAEMOCTU. DHEPTNA U NOTOK IHEPrun BomHbI B cpede. CBoncTBa
CAMMETPUN TeH30pa [OUSNEKTPUYECKOM MNPOHULAEMOCTU B U3OTPOMHbLIX W  3epKasibHO-
N30oMepHbIX cpepax. EctecTBeHHas onTuyeckas akTMBHOCTb. O4HOOCHbIE KpUCTansbl, OBbIKHO-
BEHHble U HeOObIKHOBEHHbIE BOSHbI. M3nyyeHne cpef B NPUCYTCTBUM OBUXKYLLErocs 3apsaa.
lMepexogHoe m3nyyeHne. YepeHKOBCKOE U3ryvyeHue, ero crnekTpanbHas MOLHOCTb U yriioBoe
pacnpegeneHve. MarHetusm BeulectBa. [lapamarHeTnaMm n MarHUTHbIM pe3oHaHc. Peppomar-
HeTu3M. MarHuTHble maTtepuansl. Adpdekt Keppa. MarHutoontuyeckme adpdekTsl (Papages,
KoTToHa-MyToHa). NpaHnyHble ycrioBusi. [OBEPXHOCTHbIE BOSIHbI.

dopmMa NPoMeXyTOYHOM aTTecTauuun: 3avyeT

Koabl hopmupyembix (cchopmupoBaHHbIx) komneTeHumm: MK-1, MK-2

B1.B.0[1.6 3nekrtpoanHamuka CBY
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Lienn v 3apayu y4e6HOM ANCLUNIINHDI:

dopmMmpoBaHUe y CTYAEHTOB TEOPETUYECKMX 3HAaHUI N NPAKTUYECKUX HaBbIKOB MO rfaBHbIM No-
NOXEHUAM 3NEeKTPOAMHAMUYECKUX CUCTEM CBEPXBbLICOKMX YacTOT, Hawewux NpuMeHeHne B
KabenbHOWM CBA3W, 3KCMEepUMEHTaNbHOM OU3MKE, TEXHUKE N NPOYnX obnacTsix.

KpaTkoe conepxaHue (AuAaKTMyeckue eauHULIbI) y4eO6HOW ANCLUNIIUHBI

BeegeHue. lNonepeyHble BOSHbI B NIMHUW Nepeayvn. HanpsikeHue, TOK U1 MOLLHOCTb B T-NTIMHUMW.
TenerpadHbie ypaBHeHUs. OTpaxkeHne OT Harpy3ku. TpaHcdopmaums conpoTusneHui. MNMotepum
B T-nuHUW. JInHun nepegayn. BonHoeoabl. H-BOMNHbI U E-BOMHLI B NUHMK Nepefayn. QHepreTu-
Yeckme COOTHOLWEeHUs. 3aTyxaHue B BonHoBoAe. [psiMoyronbHbIM BONHOBOA. Kpyrnbii BONHO-
Boa. PesoHatopbl. CBo6oaHbIE kOonebaHusa B pe3oHaTtope. Pe3oHaTtop, o6pa3oBaHHbIM 13 OT-
pe3ka NnuHuM nepegayun. lNotepu B pesoHaTope. Npumepsbl pesoHaTopoB. Teopus Lenen n Bo3-
OyxaeHne BonHOBOAOB. Teopus Lenen B pacyéTax BONHOBOAOB. Bo3byxaeHne BOHOBOAOB U
pe30HaTOpPOB 3aaHHbIMW TOKaMW.

dopmMa NPoOMeXyTOYHOM aTTecTaLlumn: 3K3aMeH.

Koabl popmupyembix (ccbopmupoBaHHbIX) komneteHumn: MNK-1, MNMK-2

Bb1.B.OA1.7 CneunpakTUKym

Llenv n 3agayn y4ye6HOM AUCLMNSINHBI:

Llenb ocBOEHUs ANCUUNINHBI 3akntodaeTcs B oOpMUpoBaHMN MUHUMYMa (PU3NYECKUX,
CUCTEMO-TEOPETUYECKMX U PAKTUYECKMX 3HAHNIN, KOTOPbIE AOMKHbI 06ecneynTb BO3MOXHOCTb
NOHMMAaTb M aHanNM3npoBaTb NPOLIECCHI, NPOMUCXOAALLNE B PaMO3NEKTPOHHBIX LEnsx pasfinyHo-
ro Ha3Ha4yeHus, yMeHe OLEHNBATb BIIUSIHUE Ha HUX KOHCTPYKLUKN U TEXHOMOTUNN.

B pesynbsrate ocBOEHMS ANCUMNINHBI 0OyYaloLWMINCA OOIMKEH:

3Hamb TEOPETUYECKME OCHOBbI (hM3NKM konebaHnin n BOMH, NPUHLMMLI BO3OYXOAEHUS U
pacnpoCTpaHeHUs1 ANEKTPOMAarHUTHbIX BOMH, MeToAbl 00paboTkM CUrHanoB, OCHOBHbIE NPUHL M-
MNbl, 3aKOHbI MOCTPOEHMUS U (PYHKLIMOHNPOBAHUS SNEKTPOHHBIX CUCTEM;

yMemb NoSib30BaTbCS OCHOBHbIMW MEeTOo4aMM OonncaHus konebatenbHbIX U BONTHOBbLIX
NPOLIECCOB B CUCTEMAX pasnnyHon domnsandeckon Npupoabl, METo4aMmn pacdeTa pagnoTexHmye-
CKUX U 3NEKTPOHHbBIX CUCTEM, MOSb30BaTbCA OCHOBHbLIMWU NMOHATUAMM, 3aKOHaMK 1 MOAESNSIMU
paanousnku;

gnademse dKCnepuMeHTanbHbIMKM MeTOgaMmn nccnegoBaHus konebarenbHO-BONTHOBLIX CU-
cTemM, MmetTogamu o6paboTkn 1 aHanmsa aKCnepuMeHTanbHOM N TeOPETUYECKON paanoduanye-
CKOW MHpopmMauuu.

KpaTkoe coaepxaHue (OupakTruyeckme eamHuLbl) y4e6HOM AUCLUNIIUHBI

AOucumnnuHa coctouT 13 wectn pasgenos Pasgen 1. CtaumoHapHble napameTpbl U XapakTepu-
CTUKM NUHEenHbIX uenen. MeTtoabl pacyéTa nuHenHblx uenen. Pasgen 2. [NepexoaHble xapakTe-
PUCTUKM NUHENHbIX Luenen. Pasgen 3. YeTbipéxnontocHukn. Pasgen 4. Llenun ¢ pacnpeaenen-
HbIMU napameTpamu. Pasgen 5. HenvHenHble uenu u Lenu ¢ nepeMeHHbIMU napaMmeTpamu.
Pasgen 6.9nekTpuyeckue Lenu ¢ BaKyyMHbIMU 3M1EKTPOHHBbIMKW Namnamun. Pasgen 7. 9nekTpu-
yeckue uenu, cogepxawmne TpaH3ucTopbl. Pasgen 8. OcHoBbl Teopumn obpaTHom cBa3n. Pasgen
8. 3aBMCMMOCTbL NapaMeTpoB TPAH3UCTOPOB OT YacToTbl. Pasgen 9. NeHepaTopbl rapMOHUYe-
ckux curHanos. Pasgen 10. PenakcaumoHHbIE reHepaTopsbl.

dopmMa NPoMeXyTOYHOM aTTecTauuun: 3aveT

Koabl hopmupyembix (cchopmupoBaHHbix) komneteHummn: OlK-3, MK-1, MK-2, MK-3
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b1.B.A1B.1.1 UmnynbcHasa n undpoBas aneKTpoHUKa

Llenn v 3apaym y4e6HOM ANCLUNIINHDI:

O3HakomneHne ¢ napaMeTpaMm UMMNYIbCHbIX CUTHArMOB M 3aavamMn HEUCKaXKeHHOWN nepeaayun.
AndbepeHumpoBaHne n NHTerpMpoBaHne NMMNynbLcoB. VidyuyeHne cxem umdpoBbIX U aHanoro-

BbIX KMOYen, BUOOB CBA3M MeXay HUMU, a TakkKe KIYeBbiX OpPMUPYIOLLNX Lenen Ha Nx OCHO-
Be. OCBOEHME NPMHLUMNOB reHEPMPOBAHNE OCHOBHbIX BUAOB UMMYSbCHbBIX curHanos. O3HaKoM-
neHue ¢ 6a30BbIMM 3NIEMEHTaMM Pa3fnYHbIX BUOOB NOTUK.

KpaTkoe conepxaHue (AuAaKTMyYeckue eauHULIbI) y4eO6HOW ANCLUNIIUHBI

ornekTpuyecke uMmnynscbl. [lapameTpbl UMMyNbCHbIX curHanoB. [lepexoaHble npoueccsl,
AnddpepeHumanbHOe ypaBHEHNE NEPBOro nopsaka ¢ NpaBon YacTbio, PeLleHne ypaBHEHUS.
RC-uenb ¢ nocrnegoBaTesibHbIM BKIOYEHNEM KOHOEHcaTopa: nepexon HanpsbkeHus, npsmMo-
YrosibHbI UMNYNbC, NOcneaoBaTeNbHOCTb NPAMOYrofbHbIX uMnynbcos, JINH. OduddepeHuna-
Top Ha OY.

RC-uenb ¢ napannenbHbIM BKITHOYEHNEM KOHAEHcaTopa: nepexod HanpsKeHud, NpsMoyronb-
HbIn umnynsc, JIMH. UuTerpatop Ha OY; norpeLlwHocTb MHTErPUPOBaHNA.

AHanorosble U UMGPOBbIE ANEKTPOHHbIE KIToun. [IMOAHbIE KNOYK: nocreaoBaTenbHbIN, napan-
NenbHbIN, XapakTePUCTUKN Nepefayn; ABONYHbIE ANOOHbLIE KITHOYMN.

BnusaHne napameTpbl eMKOCTEN U UHEPLUUOHHOCTU TpaH3MCTOpa Ha BbiCTpoaencTBne ANOAHBIX
Knoyen.

Kntoum Ha BIMT: 30, OB, OK. Ctatuyeckue pexumsl kntova Ha BIT.

BrnivsHue nHepumoHHocTn BINT Ha 6eicTpogencTaue knodva. OnTumanbHas dopma ynpasnsto-
LLIero TOKa: KN4 C YCKOPSHOLMM KOHOEHCATOPOM; Koy ¢ HernmHenHon OC.

Kritoun Ha MAMM-TpaH3ncTopax ¢ NMMHENHON N HennHenHown Harpyakon; MOTI-ctpykTtypa, KMOI-
CTPYKTYypa.

OrpanHununtenu: onpegenenuve. inogHble orpaHNYMTEeNn: nocnenosaTesnbHble U napannesibHble;
N3MEHeHne nopora OorpaHUYeHusi; XxapakTepucTukm nepegayun. [AByXCTOPOHHME OrpaHuunTEnNy;
NPUMEHEHNE OrpaHNYnTENEN.

dukcatopbl YPOBHS: NPUHUMNLI AENCTBTUSA. PUKCaLMs OCHOBaHMS UMMYNbCOB; (huKkcauus Ha
3ajaHHOM YypOBHe.

Buabl cBA3M Mexay Knovyamu: HENOCPeACTBEHHAs, Pe3UCTUBHAS, PE3NCTUBHO-EMKOCTHaAs, eM-
KOCTHasi, TpaHcopMaTopHasd, AuoaHas. YCcrnosus npaBunbHon paboTbl.

AHarnoroBsble KOMMapaTopbl: HepereHepaTMBHbIA KOMMapaTop, OundpoBbIBAHWE CUrHasOB;
TPUIrepbl: CUMMETPUYHbBIA TPUITEP C BHELUHUM 1N aBTOMAaTUY4ECKUM CMELLEEHNEM.

Cnocobbl 3anycka TpurrepoB. Hecummetpuunbin Tpurrep. Tpurrep Wmutta Ha OY. PereHepa-
TMBHbIN KOMMApaTop.

"eHepaTopbl NPAMOYrofibHbIX UMNYbCOB. MynbTMBMOPATOP, CUMMETPUYHBINA B XAOYLWEM U aB-
TokonebaTenbHOM pexuMme; CUHXPOHU3UPOBAHHLIN  MyrnbTuBubpatop. MynbTuBMbGpaTop C
AMUTTEPHON CBA3bID. MynbTuBMGPATOP Ha OnepaLmMoHHOM ycunurene

TpaH3MUCTOPHbIN BNOKNHI-reHepaTop: B XAYLLEM peXUME; B pexume aBTokonedaHun; anutenbs-
HOCTb UMNyrbca. briokuHr-reHepaTop B MHTErpanbHOM UCMONHEHUMN.

"eHepaTopbl IMHENHO-U3MEHSAIOLLETOCA HaNPsXKeHUs1, KOIPPULMEHT HENTMHENHOCTU; NPUHLMMbI
nonyderus JINH. Mpoctenwwun MNMWH. MenepaTop JIMH ¢ TokocTabunusaunen.

NMWH komneHcauuoHHoro tuna. MNH ¢ nonoxutenbHon obpaTtHon cenasbo; [TIMH Ha OY c
oTpuuaTenbHon obpaTHoM cBA3bo. PaHTACTPOHHLIN reHepaTop/INH

CxemoTtexHuka norndeckmx anemextos: OPJ1, PTJ1, ATJ, TTJ1 ¢ npocTbiM 1 CMROXHbIM MHBEP-
Topom; MOTI1-nornka, KMOI-noruka; 3CJ1; nHTerpanbHas nHxekTopHas norvka. OCHOBHble Na-
pameTpbl NOMMYECKUX ANIEMEHTOB.
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dopmMa NPoMeXyTOYHOM aTTecTauuun: 3aveT

Koabl popmupyembix (cpopmupoBaHHbIX) KomneTeHumn: NK-1

b1.B.[1B.1.2 MogenupoBaHne HefIMHEMHbIX CUCTEM

Llenv n 3apayn y4ue6HOM AUCLMNIINHBI:

J[laTb JocTaToO4YHOE MOMHOE U3NoXKeHne Hanbonee N3BeCTHbIX METO40B HENMHENHOro aHannaa,
OPUEHTUPOBAaHHbIX Ha BONbLUME HENMHENHbIE CUCTEMbI U UCMONb30BaHNE KOMMNbIOTEPOB. Mo-
APOBHO paccMoTpeTb NpUMEPbI pacyeTa KOHKPETHbLIX HENTMHENHbIX CXEM Y3M10BbIM METOA0M,
rmépunaHbIM METOAOM, MeToAO0M (DYHKLMOHANbHbIX pSaoB BonbTeppbl.

KpaTkoe copepxxaHue (AuAaKTMyeckue eguHULLbI) y4eO6HOW ANCLUNIIUHBI

OcHoBHble noHATUA KpunTorpadpun. Mogenb Kpuntorpadguyeckomn cmctemsl. Knaccmyeckme
Yrpo3bl Ansi KPUNTOCUCTEM.

NcTopusa passutusa kpuntorpaduu. Lndp Lesapsa. Ksagpat MNonubuyca. NporpeccmBHbIN KoY
Tputemnyca. Metop knoda BurHepa n ero pasHoBUAHOCTW.

MoHsATMe cekpeTHocTUN. CoBepLUEeHHas ceKpeTHOCTb. Annpokcumaunsa LLleHoHa-Xannmana.
MpakTnyeckas 3aLlnLLEHHOCTb U CNOCObbI ee AOCTUXKEHNS

CwmewweHne n gudpdysms. MNMpoaykumoHHbi wndp. CtaHgapT wudgposaHuna DES.

BroyHble cnctemsl WM poBaHUS

Anroputm RSA

KpuntocncTtembl, OCHOBaHHbIE Ha 3aade O prok3ake. [1onCK ys3BUMbIX MECT PHOK3a4YHOM Kpun-
TOCUCTEMBI.

Mogernb KpunToCUCTEMBI C OTKPbITLIM KNtoyoMm. Lincpposas noanuce.

Mogenb KpMnToCUCTEMBI C OTKPbITbIM KntoyoM. Lindposas nognuce.

Mogernb KpunToCUCTEMBI C OTKPbITLIM KintoyoM. Lincposas nognuce.

Mopenb KpMnToCUCTEMBI C OTKPbITbIM KntoyoM. LincdpoBas nognuce.

Kpuntorpaduyeckme npoToKosbl

3awuTta nHdopMaunmn 1 3almneHHbIn 0OMeH AaHHbIMUK C NoMoLLbIo nporpammbl PGP.

CDopma npome)KyTquoﬁ aTTecTaumn: 3a4eT

Koabl popmupyembix (ccpopmupoBaHHbIX) KomneTeHumn: NK-1

B63.B.[1B.2.1 LUndpoBble cuctemnl

Llenv n 3agayn yue6HOM QUCLMNIINHI:
OcHOBHOE BHMMaHWE Ha 3aHATUAX yaensieTcsl obeTeopeTUYecKMM MOSIOXKEHUAM aHanusa u
NPOEKTMPOBAHNS MPOCTbIX UMEPPOBLIX CUCTEM (NOTMYECKUX INEMEHTOB, MYSNbTUMIIEKCOPOB,
TPUITEPOB, PErMCTPOB, CHETHMKOB U Op.).

KpaTtkoe copepxaHue (AuaakTuyeckue eanHULbI) y4ebHOM ANCLMUNIIUHBI
AHanoro-u1MdgpoBoe NnpeobpasoBaHNe CUrHana; HenpepbIBHbIA CUrHAN U LMAPOBOW CUrHAn.
KoauposaHue ungposoun nHdopmaumn. IBONYHO-OeCATUYHbIE KOAbI. Jlorndeckme pyHKUNKN 1
ToXgecTBa. Yncno HabopoB apryMeHTOB NOrnMYeckmx oyHKUMIA. Jlornyeckne yHKLUmM OBYX ap-
rYMEHTOB 1 JBYXBXOAOBbIE fIOrM4yeckne anemMeHTtbl. AnemeHTol [Nupca n Weddepa. TeopeTtun-
Yeckue OCHOBbI cuHTe3a LY. Knaccudukaums n noctaHoBka 3agadm cuHtesa LY. MNMpumepsl
PYHKUMOHANBHO-NOMHbLIX HABOPOB 3NIEMEHTOB.
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Cxema cymmatopa no moaynto aea. Tabnuubl ICTUHHOCTU. BnnsiHne 3agepkek B NOrmyeckmx
anemeHTax Ha pyHkunoHumpoBaHue LY. KogonpeobpasosaTtenu. Kogonpeobpasosatenu o6-
wero Bmaa: npeobpasoBarenb NpsAMOro koga B obpatHbin. Lndpartopsl (“1 n3 m”): ycnosHoe
rpadudeckoe o603Ha4YeHNE; CXeMbl LUMGpaATOPOB Ha anemMmeHTax Leddepa n MNupca; Tabnuupbl
NCTUHHOCTK. Jewmndpartopbl: Tabnvua UCTUHHOCTY; cxema. MynbTunnekcopbl; cymmaTtopbl (no-
nycymmaTtop, nosnHbeli cymmatop); AJTY.

Tpurrepbl. Knaccndgukaumna. yHKUMOHaNbHas HanpasBneHHOCTb TpurrepoB. [apameTpsbl, xa-
PaKTEPUCTUKN. RS-TpUrrepbl CUHXPOHHOIO W aCMHXPOHHOIO TUMNOB. CxeMbl, Tabnuubl YHKLUMO-
HupoBaHus. MapameTpbl ObicTpogencTana. D-Tpurrep. Cxembl, Tabnmubl YHKLNOHNPOBAHMS.
MapameTpbl 6bicTpogencTenda. CuetHbin Tpurrep. JK- Tpurrep. Cxembl, Tabnuubl QYHKLUNOHK-
poBaHus. BsavmosameHsaemocTb TpurrepoB. Cxembl. CyeTunkn. Knaccudpumkaums. MNMapamet-
pbl 1 xapaktepuctukn. Mogyne cyeTta. Cxembl M Tabnuubl PYHKUNOHUPOBAHUS. CyMMUPYIOLLNIA,
BblYNTAOLLNIA, pEBEPCUBHBIN cHETYMK. Cxembl. Tabnuubl UICTUHHOCTW. [pUMEHEHME CYHETUMKOB
B coctaBe MI1. Peructpbl. Knaccudukaums: napannenbHble, nocneaoBaTenbHble, KOMOUHMPO-
BaHHble. Pernctpbl casura. 3anoMmHaroLmMe yCTpoucTBa Ha OCHOBE NaparnnesnbHbIX PerncTpos.
PaboTa auenkn namaTtu.

dopmMa NPoMeXyTOYHOM aTTecTauumn: 3ayeT

Koabl popmunpyembix (ccbopmupoBaHHbIX) komneteHumn: NK-1, MNMK-4

B3.B.[1B.2.2 OneKkTpoMarHuTHass COBMeCTUMOCTb PaauNO3SIeKTPOHHbIX CpeACcTB

Llenv n 3apayn y4ye6HOM AUCLMNSINHDI:

[laTb OCHOBHbIE TEOPETUYECKME MOSNOXEHUS Kypca, HAay4YMTb akTUBHO UCMOMb30BaTb COBPEMEH-
HbI MaTemaTuyeckui annapat (peLleHne CUCTEM JIMHENHbBIX U HENMTMHENHBIX YPaBHEHUA, MHO-
ronapamMmeTpuyeckas onTMMmn3aumsi) 1 N3ydeHHble paHee cneumanbHble AUNCUMMNHBI (OCHOBDI
Paano3NeKTPOHNKN, bU3MYeckass ANeKTPoHUKa, TBepOoTenbHas 3MeKTPOHUKa) ANna pelueHns
3agay obecneyeHns anNekKTPoOMarHUTHON COBMECTMMOCTM PaaN03NEKTPOHHbIX CPEACTB.

KpaTkoe copepxaHue (AuAaKTMyeckue eguHULLbl) y4eOHOW ANCLUNIIUHBI

CTpykTypa paguonpuémHuka: npecenektop, cmecutenb, YI4Y, petektop. TpakT npegsapwu-
TEeNbHOro yCUneHus n n3dbumpartenbHOCTU. MoHATME YyBCTBUTENBHOCTHU

HeocHOoBHbIe KaHarbl NpUéEMa: NoBOYHbIE, 3epKasibHbIN, BHEMNOSTOCHbLIN

NHTepmoaynaumus. bnokmpoBaHue no ycuneHuto, 6noknposaHue no wymam. lNepekpectHble nc-
KakeHnsi. AMNNnTygHo-casoBas KOHBEpPCUS

XapakTepuCTUKM 4YacTOTHON un3bUpaTenbHOCTU paguonpUEMHMKA. [uHaMmyeckun guanasoH
pagvonpuémHmka

OhbekTbl, paccmaTprBaeMble B MasnolwyMsLem ycunutene B uHTepecax sagady OMC. lMapa-
MeTpbl 1 xapaktepucTnkn AMC manowymsLero ycunurens

OCHOBHbIE MOHATUS TEOPUN INEKTPOMArHUTHON COBMECTUMOCTM MasoLlyMsLEero yCunuTens.
MeToabl, MCnonb3yemMble Ans KOPPEKTHOrO NOCTPOEHMS TEOPUN

N3mepsemble napameTpbl 1 xapaktepuctukn OMC. Anroputmbl namepeHuin. OCHOBHbIE COOT-
HOLLEHMS.

dJopma npome)KyTquoﬁ aTTecTaumn: 3a4eT

Koabl popmunpyembix (cchopmupoBaHHbIX) KomneTeHumn: MNMK-1

B1.B.[1B.3.1 MawmHHbIN aHANN3 3NEKTPOHHbIX CXeM
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Llenv n 3apa4n y4ue6HOM AUCLMNIINHBI:

Kypc untaeTtca gnst 03HakKOMNeHusa ¢ obLen ctpaTternen peweHns 3agay, CBA3aHHbIX C KOMMb-
IOTEPHBIM aHanM30M 3NEKTPOHHLIX cxeM. NMommnmo obLiero nogxoga paccMmartpmBaloTcst Hanbo-
rnee U3BECTHbIE Ha NPakTUKe MEeTOAbl: MEeTOoZ Y3rOBbIX NOTEHUMANoB, METOA KOHTYPHbIX TOKOB,
rmbpunaHbI MeTon, MeTOoA NepeMeEHHbIX COCTOSHUS.

KpaTkoe conepxaHue (AuAaKTMyYeckue eauHULIbI) y4eO6HOW ANCLUNIIUHBI

PelleHne BOSTHOBLIX ypaBHEHUIN ANA NNOCKUX N cdhepundecknx BorH. CBoMCTBa CHEepUYEcKmxX un
NNOCKNX BOSIH. MpOCTpaHCTBEHHbBIN CMEKTP NIOCKUX BOSH. QNeMeHTapHble usnyvatenu u ux
cBovicTBa. PelleHne 3agaym o none B ganbHeEN 30He CMMMETpPUYHOro Bmbpartopa. [JH n eé
aHanua. NapameTpbl aHTEHH Ha NpUMepe 3NeKTPUYEeCcKoro BubpaTopa. dTanoHHas aHTeHHa.
Mone B ganbHen 3oHe. [1H, opneHTaums 1 WnpuHa rnaBHOro fienecTtka, ypoBeHb OOKOBbIX ne-
nectkoB (YBJ1). CkanmpoBanue [JH. OceBoe nanyyeHme. OntumanbHbI n3nydatens
Onpepenernne KHI n koadpduumeHTa paccesiHusi — 3TaslOHHOro u3nyvatens ans pasnmnyHbixX
pexumoB paboTbl. KH aByxMepHbIX aHTeHH. KoadhdpuumeHT ncnonb3oBaHnsa NOBEPXHOCTU —
KUIM aHTeHH. PeweHne 3agayun o none B AaribHEN 30HE aHTEHHbl CO crnajalrLen K Kpasam am-
nNnMTYaon oyHKuum BO3OYXXOAEHUA Tuna «KOCUMHYC Ha nbegectane». AHanud OH, KHA, YBII,
KWUI. BonHoBogHble nanyyartenu. BnuaHune gpasosBbix (NMMHENHBbIX, KBagpaTUYHBIX, KyOUYeckux)
Ha napameTpbl aHTeHH. [pumepbl nsnyyarenen ¢ KBagpaTUYHbIMU (PA30BbIMU NUCKAXKEHNAMN
nosis B packpbiBe: PYNOpPHbIE aHTEHHbI, 3epKarnbHble N NINH30BbIE aHTEHHbl CO CMELLEHHbIM U3
dokyca obnyyatenem. 3epkanbHble N NNMH30BblE aHTEHHbI. PopmupoBaHme [JH B 30He PpeHe-
nga. MNocTpoeHne cneumnanmMavpoBaHHbIX NPOLLECCOPOB Ha Oase 3epKasibHbIX U JIMH3OBbIX aH-
TEHH, ocyLlecTBNALLWMX npeobpasoBaHne dypbe B peanbHOM BpeMeHU. BO3MOXHOCTb OOHO-
BpemeHHoro ob3sopa PJ1 uenen. ®asnpoBaHHble aHTeHHble pelweTkn — ®AP. OnpegeneHuve no-
na B ganbHen 3o0He nepuognydeckux PAP. IH PAP. Teopema o nepemHoxeHun [H aHTeHH
cnoxHon dopmbl. NHTepdepeHUnoHHble Makcumymbl H ®AP n cnocobbl nx nogasneHus.
onekTpuyeckoe ckaHmpoBaHme [JH ®AP. Obnactb npocTpaHcTBa, y4yacTBywowass B opMupo-
BaHUW nonda B MmecTte npuema. MNpuHumn lMonreHca-®peHens. 3oHbl PpeHena M nx pasmep.
BrnnaHne HeogHOpOLHOCTEN, pacnofioXKeHHbIX B pasHbiX 30Hax PpeHens, Ha opmMupoBaHue
curHana B mecte npuema. Audpakumnsa anekTpoMarHuTHoro nons. KoadpdguumeHT nepegayun um
UMNynbCHas xapaktepuctuka. NMpubnuxeHna npu pewweHnn 3agad gudpakunn (M3nyyveHuns).
Mpubnuxenne dpeHens. Kputepun Penes. MNpubnuxeHne ganbHEN 30HbI U reOMETPUYECKON
onTukK. Npannusl NpnbnmkeHnn. dudpakums NNocKMX BOMH Ha NonybeckoHeYHOM akpaHe. Pe-
WeHne 3agayvn. AHanus amninTygHOW CTPYKTYpPbl MOMAA B 3aBUCMMOCTM OT MeCTa pacnosioxe-
HUSA MPUEMHOW aHTeHHbl. [udpakums nons Ha y3koun wenu. LunuHgpuyeckue BosHbl. Pacnpo-
CTpaHeHne paanoBoSH B cpeae ¢ notepsamMmu. KomnnekcHas guanektpuyeckasi NocTosiHHas. da-
30Bad MOCTOSIHHAsA M NOCTOsIHHAA 3aTyxaHusa ansa pasnuuHblx cped. CkuH-addpekT. Tponocde-
pa n eé BnuAHME Ha pacnpocTpaHeHne paguoBoriH. NoHocdepa. OTpaxeHne paguoBosiH OT
NOHU3MPOBaHHbIX crioeB. Kputnyeckne n MakcumarsbHble YacToTbl MPU OTPaKeHUU pagmnoBOSH
OT noHocgepbl. oHochepHble cTaHuun. Addekt KabaHoBa. PacnpocTtpaHeHmne YKB Ha koc-
MUYECKMX paanonnHmsx. OCHOBHbIE TUMbl KOCMWUYECKUX PaguosniMHUi. oTepyn MOLIHOCTU Ha
Tpacce 3eMnsa-koCMOC, M3MeHeHue nonsapusaumm BomHbl. Ownbkn, BHOCUMbIE aTMocepon
3emnu, B onpegeneHnn koopanHat o6bekToB B KocMoce. Pagnocssase ¢ ncnons3osaHnem C3.
Paguocsasb CO CNyTHMKaMM Ha BOCXOASILLEM ydYacTKe TpaekTopuu, Ha CTauMOHapHbIX opbuTax
N Npu BXOXOEHUN B MOTHbIE Crion atMocdepbl. OTpaxeHne 1 npenomMneHne paguoBosiH Ha
rpaHvue pasgena aBsyx cpef. KoaduumeHTsl oTpaxeHnsa Ans BOSH roOpu3oHTanbHoOu n BepTu-
KanbHoW nonsipusaumu. [NonHoe npenomreHne, NoNHoe BHYTPEHHee OTpaXeHue arekTpomar-
HUTHbIX BOSMH. B3aumoaencTeme anekTpoMarHUTHbIX BOSIH C paccemBaTensaMu. XapakTepucTuku
pagnonoKkauMoHHOIO paccesiHusa: MOHOCTaTU4ecKoe N BuctaTtmyeckoe oTpaxkeHue, adpdekTns-
Has noBepxHoCTb paccesHus (3MNP) n 3ateHeHus. OQuddysHble, 3epKkarnibHble U Pe30HaHCHbIE
pacceuBaTenu. PagnornokaumoHHble paccemBaTenu npocton popmbl. Onpegenenve 3IMP npo-
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BOAALLEN MNACTUHKN W NEHTbl, AUCKA, YrOfKOBOro OTpakaTens, nonyBOSHOBOro BuGpaTtopa.
Bnectawme yyactkm pagnonokaumoHHblx Lenen. Cnocobbl yMEHbLUEHUS OTPaXeHu nonsa oT
o6bekToB. Moaynupytowme pagnonokaumoHHble paccemsatenn. Mogynaumst anekTpogmHamu-
YecKkux napameTpoB paccemBaTensd — 3(pdeKkTMBHLIN Ccnocob cenekumm paccestHHoOro curHana
Ha poHe nomex. AMNIUTYgHas MOayNAUMSA OUMONBHONO oTpaXKaTens.

CDopma I'IpOMG)KYTO‘-IHOVI aTTecTaumn. 3a4deT

Koabl popmupyembix (cpopmupoBaHHbIX) komneteHumn: K-1, MNMK-2

B3.B.[1B.3.2 KoMnbOTepPHbIA CUHTE3 3NIEeKTPOHHbIX CUCTEM

Llenu n 3apaun yue6Hon aucumnnuibl: Llenn v 3agayum yyeO6HOM AUCLUNIIUHDbI:

Llenbto gucumnnunHbl ABNAETCA M3ydeHne 3agad n MeTOAO0B  CTPYKTYPHOrO U napaMeTpuyeckoro
CMHTE3a, HeobXOAMMBbIX OIS KOMMbIOTEPHOTO MOAENMPOBAHUS AIEKTPOHHbIX CPEACTB Ha OCHOBE
NCMONb30BaHNS MPUHLUMMNOB CUCTEMHOIO NOAXOAA, O3HAKOMISIEHME C COBPEMEHHBIMU KOMMbIOTEP-
HbIMW CPEeACTBaMU peanu3aumm 3a4ay CUHTE3a ANEKTPOHHbIX CUCTEM

KpaTkoe copepxaHue (auaakTuyeckue eanHULbI) y4e6HOM ANCLUMUNIIUHBI

AucumnnuHa cocTonT U3 crieayrowmx pasgenos.

[MocTaHoBKa 3aga4m CUHTE3a ANEKTPOHHbIX cpeAcTB. OCHOBHbIE MOMOXEHWSI TEOPUN CUCTEM.
Mcnonb3oBaHne MeToaoB NIMHENHOrO NPOrpaMMmMpPOBaHUS NPU CUHTE3E SNEKTPOHHbIX CUCTEM.
.Dopmanuaauusa 3agadm CTPyKTypHOro cuHTesa MeTtoabl CTPYKTYPHOro CUHTE3a.
TeopeTnyeckme OCHOBbI NOAEHTUDMKALMM CUCTEM.

OcobeHHOCTN MCNONBb30BaHUA METOO0B MapaMeTpPUyecKon ONTUMU3aUMUM NPU KOMMNbIOTEPHOM
CVHTE3€ 3NEKTPOHHbIX CUCTEM.

CpepfcTtBa KOMMNbIOTEPHON peanu3auun 3agad CUHTE3a ANEKTPOHHbBIX CUCTEM.

dopma NnpomMexyTOYHOM aTTecTaumumn: 3adyeT

Koabl ¢popmunpyembix (cbopmupoBaHHbIx) komneteHumn: Ol1K-3, MK-1, MNK-3

b1.B.[1B.4.1 NMporpammMmupoBaHMe NOrM4eCKuUX UHTerparibHbIX CXem

Llenv n 3apayn y4ye6HOM AUCLUNSIUHDI:

3HaKoMCTBO C MOHATUEM NPOrpaMmMmpyeMbIX JTOMMYECKUX UHTErPanbHbIX CXeM, U3YYEeHUe apXu-
TEKTYp NporpaMmMupyemon formkm n 0COBeHHOCTEN NPOEKTUPOBaHWS annapaTypbl HA OCHOBE
nporpaMmmupyemMom fnornkun.

KpaTtkoe copepxaHue (AuaakTuyeckne eanHuULbl) y4eOHON AUCLMNIUHDI

O6nacTtb npumMmeHeHusi, Bo3amoxxHocTu MNITNC, 0630p pewaembix 3agav

MJIM koMBrHaUMOHHOro TUNa

[Mporpammmnpyemas MaTpuyHas fornka, pasfimyHole BapuaHTbl apxutektyp MNMJIM
Peanusauusa ckobo4HbIX (hopM M NOCNeaoBaTeNbHOCTHLIX PYHKUUI, pacluMpeHne pyHKUmno-
HasbHbIX BO3MOXXHOCTEN apXUTEKTYpPbI

Apxutektypa CPLD, ee orpaHn4eHns n obnactb NpuMeHeHns. ApXuTeKTypa MakposHenkm
CPLD. CtpykTypa TpaccupoBOYHbIX pecypcoB. nobanbHble pecypcsbl.

Peanusauus cnoxHoro gewmndpatopa Ha 6asze CPLD

Peanusauusa koHe4yHoro astomata Ha 6ase CPLD

Apxutektypa FPGA. NMpenmyLiectsa n orpaHmyeHmns. XapakrtepHole 3agadn. FPGA n a3biku
onucaHnsa unMdpoBoKr annapaTypbl

CTpykTypa hyHKumMoHanbHoro 6rioka FPGA. PasnunyHble BapmaHTbl peanusaumm Ob.
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TpaccupoBoyHbie pecypcbl FPGA. MnobanbHble TpaccnpoBoYHble pecypcbl. CTpykTypa 6nokos
BBOa-BblBOAA.

OcobeHHOCTN apXUTEKTYp pacnpocTpaHeHHbIx cemencTB FPGA

Apxutektypa CPLD XC9500

O630p Hambonee pacnpoCTpaHEHHbIX CEMENCTB NPOrpaMmMmUpyeMomn Nornkn

O630p Hanbonee pacnpoCTpaHEHHbIX CEMENCTB NPOrPaMMnUpPyeMON FNIOTUKN

Apxutektypa FPGA Spartan-2, Spartan-3

0O630p A3bIKOB ONMcaHusA LMdpoBOM annapaTtypsbl

CtpykTypa npoekta Ha a3bike VHDL, OCHOBHbIE onepaTopbl U UX annapaTtypHas nHTepnpeTa-
ums

CurHanel, nepemeHHble u npoueccol B VHDL.

CDopma I'IpOMG)KYTO‘-IHOVI aTTecTaumn. 3a4deT

Koabl popmupyembix (cpopmupoBaHHbIX) kKomneteHumn: [1K-1

B1.B.[1B.4.2 MawmHHasA onTMMM3aLMUA 3NEKTPOHHbIX YCTPOUCTB

Llenv n 3apayn y4ue6HOM AUCLMNIINHbI:

N3yyeHune cTpaternn n MetTogoB onTMMmU3aunmn, NPUMEHSOLLMXCA A5t KOMNbIOTEPHOro Moae-
NMPOBAaHUSA 3MEKTPOHHbLIX YCTPOMCTB, HA OCHOBE KYpPCOB BbICLLEN MaTeMAaTUKN, O3HAKOMIEHNE C
COBPEMEHHbLIMU KOMMbIOTEPHBLIMM CPeACTBAMU peanu3auum 3agay onTumusaumm pagmoarnek-
TPOHHbIX YCTPOMUCTB.

KpaTkoe copepxaHue (AuAaKTMyeckue eguHULLbl) y4eOHOW ANCLUNIIUHBI

OnpegeneHnsa onTuMmusaumm, napaMmeTpu4ecKkoro N CTPYKTYpPHOro cnHtesa,. CoOoTHoLEeHWe no-
HATUIA CUHTE3a M onTuMM3aumn. Cxembl CUHTE3a 1 onTuMmsaumm. OCobeHHOCTU peLueHns 3a-
Aad onTMMM3aunn SNEKTPOHHbBIX YCTPONCTB.

dopmanusauusa 3agayumn ontummnsaumm: PopmmpoBaHme LeneBbix QyHKUMn. Boibop ynpasnse-
MbIX NapameTpoB. PopmmpoBaHue orpaHnvyeHuin. HopmmposaHue napameTpos.

Crtpaterus yactHoro kputepus. Cnocobbl hopMnpoBaHMSA YaCTHbBIX KpUTEPUMEB ONTUMANbHOCTH,
UX UCNosib3oBaHue npu mogenuposaHnn P3C

CtpaTterusa gopmanbHoro o606LeHHoro kputepusi. PopmmpoBaHme dopmarnbHbIX 0006LLEHHBIX
KpUTepues: Kputepumn agauTUBHOIO U MynbTUNMKATUBHOrO Tuna. Ctpaterna nocnegosaTenb-
HOro NpUMHATUA peleHns. MnHnmakcHasa cTpaTerus.

MHorokputepuanbHas onTMMmn3aLmsi Ha OCHOBE UCMOSb30BaHMUS MHOXECTBA Heyny4llaeMblX
peLleHnin

MeToabl noncka rnobanebHoro akctpemyma. O63op metopoB, metoa MoHTe-Kapno, metoabl €
yrnpaBneHneM nnoTHOCTbIO UCTbITaHUMN.

MeTofbl NoMCKa NoKanbHOro 3KCTpeMyMa, He UCNOoMb3YoLne NPOU3BOAHbIX: 0630p MeTO40B,
MeTOAbl KOH(pUrypaumm, Conps>KeHHbIX HanpasneHun, AeopMmpyemMoro MHOrorpaHHuKa. .
MeToabl NoMCcKa NoKanbHOIoO 9KCTpEMyMa, UCMNOSb3yoLmMe Npon3BogHble: 0630p METOAOB, Me-
TOAbl HANCKOPEMLLEro CrycKa, CONPAXEHHbIX rpagneHToB, HbIOTOHOBCKUE U KBA3UHLIOTOHOB-
CKne MeToabl.

MeToabl YCrIOBHOM ONTUMU3aLUNN: METOA WTPaHbIX PYHKLMIA, MeToad MHOXUTeNen JlarpaHxa.
Tunosble 3agayun OUCKPETHOW ONTUMMU3ALUK, UX MHTepnpeTauma ana mogenmposaHna POC.
MeToabl AuckpeTHon onTummsaumm. Cxema cumMmnnekc-metoaa..

CocTtaB n cTpyKTypa, NpuHUMNbI pa3paboTkmn nporpaMMHOro obecneyeHuns sagad ontuMmsaumm
3ANEeKTPOHHbIX cpeacTs. OcobeHHOCTM NporpaMMHOro obecnevyeHns NpuknagHbix 3agad.
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B03MOXHOCTM NCNOMb30BaHUSA YHUBEPCArbHbIX MaTeMaTUYECKMX MakeToB ANns onTuMmnsauum
3MEKTPOHHbIX CPEACTB: METOAbI ONTUMMU3ALMN N NPUMEPBI PELLEHNST 3adady CUHTE3a U ONTUMMU-
3auum B naketax MathCAD, MatLab, Maple, Mathematica.

B0o3MOXHOCTM NCNOMb30BaHUA cneunanmaMpoBaHHbIX CUCTEM MPOEKTUPOBAHMUS ANEKTPOHHbIX
CpeacTB : MeToAbl ONTUMU3AUUK, KPUTEPUN ONTUMANBbHOCTU, NPUKIaAHbIE 3a4auu.

CDopma I'IpOMG)KYTO‘-IHOVI aTTecTaumn. 3a4deT

Koabl popmupyembix (cpopmupoBaHHbIX) KomneTeHumn: NK-1

b1.B.[1B.5.1 ba3oBble CTPYKTYpbl MUHTErparibHOMN 3N1eKTPOHUKU

Llenv n 3apayn y4ue6HOM QUCLMNIINHbI:

[laTb OCHOBHbIE TeopeTMYecKkme NOSTIOXKEHNA Kypca, Hay4yuTb akTUBHO UCMOMb30BaTbh COBPEMEH-
HbI MaTeMaTU4eCKNn annapar (MaTeMaTU4ecknin aHanua, Teopuio anddepeHumanbHbIX ypas-
HEHUN) N TeopeTUYECKYo M3nKy (Teopuio TBEPLOro Tena) Ans pelleHnsa KOHKPEeTHbIX paguo-
U3NYeCcKMx 3agad, CBA3aHHbIX C MOLENMPOBaAHNEM W NMPUMEHEHUEM UHTErpasnbHbIX dreMeH-
TOB PagNO3NEKTPOHNKN, HAyUYNTb MPUMEHATb MONYyYeHHble 3HaHUA NS pas3paboTku TexHuye-
CKNX YCTPOWNCTB.

KpaTkoe copepxxaHue (AuAaKTMYeckue eguHULLbI) y4eO6HOW ANCLUNIIUHBI

CTpykTypa Kpuctannuyecknx Tern. BonHoBas pyHKUMS 9NeKkTpoHa B NepuoguMyeckoMm nose.
OHepreTnyeckne 30Hbl 3NEKTPOHOB B TBEPAOM Tene. CTaTucTuka HocuTenen 3apsga B metarn-
nax n nonynposogHukax. Pacnpegenexvne ®epmun — [npaka. MNNOTHOCTb 3N1EKTPOHHBIX COCTOSI-
HUA 1 ux 3anonHeHne. CobBCTBEHHblE M MPUMECHbIE MONYyNPoBOAHMKK. [lepeHoc 3apsiga B
TBEPAbIX Tenax. Auddysuna n apend HocutTenenm Toka B anekTpuyeckom none. KnHetndeckoe
ypaBHeHne bonbumaHa. VHTerpan CTONKHOBeHWN. Bpemsi penakcaumm umnynbca v 3HEPruu.
"opsaYmMe aneKTPOHbI, ANEKTPOHHAas TeMnepaTypa.

p—n nepexon. BonbT — amnepHasa xapakTepucTuka naeanbHOro p — N nepexona, TOKU reHepa-
unm n pekombuHaumn. bapbepHas n anddysmoHHass EMKOCTb p — n nepexoga. JlaBuHHbIM Npo-
601 n TyHHenupoBaHue B p — n nepexoge. bapbepbl 1 gnoabl LWoTTkn. OMUYeckne KOHTaKTbl 1
retTeponepexobl. bunonspHele TpaHauctopbl. Mogenn 36epca - Monna n N'ymmensa — lNyHa.
MoBepxHocTHbI 3apsa B MOl — koHaeHcaTope. BonbT — cdhapagHble xapaktepmuctukun MOIMN —
CcTpykTyp. Nonesble TpaH3ucTopbl HA MOIT — cTpykTypax. MpubnmxkeHne nnaBHOro kaHana u
Moaenb ynpaeneHus 3apsgom. Mpubopbl ¢ KOPOTKUM KaHarnom W HenuvHenHble 3adhdekTbl B
MOI1 — TpaH3ucTopax. lNonesble TpaH3ucTopbl ¢ 6bapbepom WoTTkn (MESFETS).

MeToabl 3nuTakCcManbHOrO HapalwuvBaHUA NONyNpOBOOHUKOBLIX MoAsioXek. Vcnonb3oBaHue
ANUTakCMM 4518 N3roToBEeHUs NONYNPOBOAHUKOBBIX CTPYKTYP. Teopus auddysmm npumecen B
nosnynpoBoAHuKax. Micnonb3oBaHWe OKUCIIOB U OUINEKTPUYECKUX MNEHOK MNPU U3roTOBNEHUU
NosTlynpOBOAHUKOBBIX CTPYKTYP.

CTpyKTypbl aKTMBHbIX NPpUBOPOB.

WHTerpanbHble OunonspHble TpaH3UCTOpPLl. [eTeponepexodHble OMMNONsSpHbIE TPaH3UCTOPLI.
WHTerpanbHble MOl — TtpaH3ucTtopbl (MOSFETS). NMoneBble TpaH3MCTOPbl C BbICOKOW 3rek-
TPOHHOW NOABMXHOCTbIO (HEMTS). MeToabl 30nsiummn MHTerpanbHbIX CTPYKTYP.

dJopma npome)KyTquoﬁ aTTecTaumn: 3a4eT

Koabl popmupyembix (cchopmupoBaHHbIX) KomneTeHumn: NMK-1

51.B.[1B.5.2 OcHOBbLI BUAEO3NEKTPOHNKU
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Llenu n 3apayn y4ue6HOM AUCLUNIINHDI:

Llenb 1 3agaum cneukypca « OCHOBbI BUAEOINEKTPOHMKNY - AAaTb OCHOBHbIE TEOPETUYECKME MNO-
NOXEHWs Kypca, Hay4nTb UCNOMb30BaTb COBPEMEHHbIE MeToAbl hopMMPOBaHUS 1 06paboTKM
BMAeocurHanos, Bkntodasa TB curHansl.

KpaTkoe conepxaHue (AuAaKTnyeckme eauHULbI) y4e6HOM AUCLMNIIUHBI

dopmumpoBaHue nsobpaxxeHns nepegaBaeMbiX CLEH B pearlbHOM BPEMEHM OCYLLIECTBNSETCH C
nomolubto TB cuctem. N3obpaxxeHnsa knaccuuumpyoTcs Kak:- AMHaMudeckme u ctaTudeckue; -
nnockne n o6bemHble 1 T.4. TeneBnanoHHoe n3obpaxeHme opMmpyeTcsd, Kak NpaBuno, Ha
3KpaHe KMHecKkona v npeaHasHadYeHo Ans BOoCnpusTue rnasomM. 3putenbHoe BoCrnpusaTne Yyeno-
BEKa XxapakTepuayeTcs He06XOANMOCTbIO NPaBUBbHOMO COorfiacoBaHus xapakrepuctuk TBC ¢
XapakTepucTMkamm 3puTtesibHoM cuctemMbl. [laeTcs aHanm3 BOCNpUATUS 3peHMEM YeroBeka sip-
KOCTW, LUBETHOCTU, KOHTPACTHOCTU, MHEPLIMOHHOCTU U Ap. XapakTepucTtuk. MNMpmBogmTcst OCHOB-
HOe KonopumeTpuyeckoe ypaBHeHue. Jlloboe nsobpaxeHne MoXeT bbiTb NpeacTaBreHo B BUae
COBOKYMHOCTU 35IEMEHTOB, OTIMYaKOLWMXCA Mexay cobom no apkocTu u usety. B nobon mo-
MEHT BPEMEHW 3NEKTPOHHO-ONTUYECKNE Npeobpa3oBaHns CBET — CUrHan 1 curHan — ceeT Npo-
N3BOOATCS B npeaesiax 0gHoro afieMeHTa pasnoxeHus. B 3aBMCMMOCTU OT Ha3HayeHus B TB
NCNOb3yHTCA B OCHOBHOM [Ba cnocoba pa3BepTok M300paxxeHns — NOCTPOYHas U Yyepec-
cTpoyHas. Coaep>XmMT OCHOBHbIE NPUHLMIMBLI U CcNOCOObLI Npeobpa3oBaHNAa N30b6paxeHns B afek-
Tpuyecku curdan. Cogepxmt nHgpopmaumto o pabote BnaukonHa, XK-gucnnes, nnasameHHon
naHenu n NonynpoBOAHMKOBbLIX cBeToanon0B. CoaepXunt nHopmaumio o npuHumnax gopmm-
poBaHus TB curHana n ero oCHoBHbIX NapamMeTpoB. CoaepXuT nHpopmMaumio 0 NPUHLMNax
dopmmpoBaHuna TB curHana n ero OCHOBHbIX NapamMeTpoB. PaccMOTpeHbl OCHOBHbIE MPUHLMNMbI
dopmunpoBaHus cuctem usetHoro tenesungeHms PAL, NTSC, CEKAM. PaccmMoTpeHbl OCHOB-
Hble NPUHLUMNbLI hopMmnpoBaHnsa cuctem usetHoro tenesugeHnss PAL, NTSC, CEKAM. Pac-
CMOTPEHbI OCHOBHbIE MPUHLMNBI opMMpoBaHus cuctem LeTHoro TenesnaeHus PAL, NTSC,
CEKAM.

CDopma npome)KyTquoﬁ aTTecTaumn: 3a4eT

Koabl popmupyembix (ccpopmupoBaHHbIX) KomneTeHumn: NK-1

51.B.[1B.6.1 TeopeTuyeckme oCHOBbI paguOTEXHUKUN. HacTb 2

Llenu n 3agaum yue6HOM AUCLUMNIINHDI:

dopmmpoBaHME y CTyOEeHTOB KOMMMEKca 3HaHUW, YMEHWUIA U HaBbIKOB MO TEOPUM PaamnoTEeXHU-
YecKkux Lienen n curHanos, obyyeHne MeTogam aHanm3a U OCHOBaM CUHTE3a paauMoTeEXHMYe-
CKMX YCTPOWCTB, a TaKke MeTodaM W3MEpEeHUs XapaKTepUCTUK PaguMOTEXHUYECKUX Lienemn.
maBHasa 3agaya - yCBOEHME OCHOBHbLIX METOAOB aHanmM3a U CMHTe3a CUrHamnoB B NIMHENHbIX pa-
anouensix, oBnageHne HaBblkaMu U3MEPEHUA BPEMEHHbIX U YaCTOTHbIX XapakTEPUCTUK NUHE -
HbIX Llenen.

KpaTtkoe copepxxaHue (auaakTuyeckne eanHuULbl) y4eOHON ANCLMUNIIUHBI

MpeobpasoBaHMe cUrHanoB B HESIMHENHbIX PagnoTEXHUYECKUX LensiX. be3biHEpUNOHHbIE He-
nuHerHble npeobpas3oBaHMs CUrHanoB. BHeLHWe xapakTepucTukn Ge3bIHEPUMOHHBIX HENu-
HEeWHbIX 3nemMeHToB. KyCOYHO-HernvMHenHas W CTeneHHas annpoKCuMauus XapaKTepuCTUK
HEeNUHENHbIX 3anemeHToB. CnekTpanbHbii COCTaB Toka B 6e3blHEPUMOHHOM HENMHENHOM
anemMeHTe Npu rapMOHUYECKOM BO3AENCTBUWN. HenMHEeNHbIE CKaXXeHUs B yCUNUTEnNe C pesu-
CTMBHOW Harpy3kon. HenuHenHole pe3oHaHCHbIE YCUIUTENUW U YMHOXWUTENW 4acToTbl. besbl-
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HEPUMOHHbIE HENMHENHble Npeobpa3oBaHMs CyMMbl rapMOHMYECKNX curHanoB. [lpuHumn pa-
BOTbl HEenMHeNHOro pesoHaHcHoro ycunutens. KonebaTenbHasi xapakrepuctuka ycunuTens.
KoachpmumneHT nonesHoro pgencteus ycunutens. [MpuvHUMN pe30HAHCHOro YMHOXUTEens 4a-
cTOTbl. KOMOMHALMOHHbIE YacTOTbl MPU MNOAUFAPMOHUYECKOM BO3LOENCTBUU HA HENUHENHDbIN
3fIEMEHT CO CTEMEHHOW XapakTepucTukon. AMnnutygHas moaynsuus. [eTtektMpoBaHue am-
NANTYAHO-MOAYNNMPOBAHHBLIX cUrHanoB. [MpuvHumMn paboTbl amnnutygHoro moaynstopa. [lo-
nyyeHve curHanoB c GanaHcHou moaynsumen. MNpuHuun getektnposanma AM- curHana. Yr-
nosas moaynsauus. [eTekTMpoBaHue CUrHanoB C YrroBow mogynsauuen. llonyyvyeHne curHa-
nos c yrnoson moaynauuen. MpuHumn paboTbl (ha3oBOro M 4acTOTHOro Aetektopos. [o-
CTOMHCTBA W HEAOOCTaTKM YacCTOTHbIX AeTekTopoB C npeobpasoBaHnem UM B AM n B OM.
Mpeobpa3oBaHne CUrHaNOB B JIMHENHbIX NapamMeTpuyecknx uensx. MNpoxoxaeHne curHanos
Yyepe3 pes3nCTUBHblE NapameTpudeckne uenwu. [NpeobpasoBatenb yactoThl. [loHATME napa-
mMeTpudeckon uenn. CnekTp Toka B MapamMeTpuyeckoM pPe3nCTUBHOM ABYXMNOSIOCHUKe. Pea-
nuM3aums napameTpuyeckux pPesuUCTMBHLIX 3nemMeHToB. [MpeobpasoBaHue 4acTOTbl, CUHXPOH-
Hoe AeTekTupoBaHue. [NpMHUMNBI NapamMeTpuyeckoro YCuneHusa. JHepreTudeckne COOTHoLe-
HMA B MNapaMeTpuyecKMx peakTUBHbIX 3dnemMeHTax. Cxema 3amelleHus napameTpuyecKoro
KoHOeHcaTopa. Peanusauma napameTpuyecku ynpasrisieMblX peakTUBHbIX anemMeHToB. Of-
HOKackaZHbI napameTpuyeckui yeunmtenb. AKTUBHbIE Lienn ¢ oBpaTHOM CBA3bIO U aBTOKOse-
batenbHble cuctembl MNepegatoyHas YHKUMA JIMHEMHOW CUCTEMbI C OBpaTHOM CBSA3bIO.
MpumeHeHne obGpaTHOM CBA3N B pagnoTEXHUYECKMX YCTponcTBax. [NonoxutensHas n otpuua-
TenbHass obpaTHas cBA3b. Vicnonb3oBaHMe O6paTHOW CBA3M ANS YNyYLWEHUA XapakTepucTuk
ycunutenen. YCTOMYMBOCTbL Lenen ¢ obpaTHon cBA3bio. Kputepuii yctonumBocTn. AKTUB-
Hble RC — dunbTpbl. OnepaumoHHbIn  yeunutens. [puHumn noctpoeHust akTmBHbiX RC —
uenenm Ha OCHOBe onepaumoHHoro ycunutens. MacwTtabHbii yeunutenb. AHaAnNoroBbIN MHTe-
rpaTop. ®uUNbTP HWXKHUX 4YacToT. ABTOreHepaTopbl rapMoHMYeckux konebaHun. Ycnosus
BO30OyxaeHus konebaHun. CamoBo3byxageHne aBToreHepatopa C TpaHcdopmaTopHOM 06-
paTHOM CBA3bID. TpexToveyHble aBToreHepaTopbl. ABTOreHepaTopbl rapMOHMYeckux Koneba-
HUA. CTaunoHapHbIN pexuMm paboTbl. MeToa YKOPOYEHHOro ypaBHeHud. CpefHasa KpyTu3Ha
aKTUBHOIO 3rieMeHTa. 3aBMCUMOCTb pexnma BO30yXAeHWa aBToreHepatopa OT Bblibopa
paboyert TOYKM aKTUBHOIO ANeMeHTa.

dopmMa NPoMeXyTOYHOM aTTecTauuun: 3aveT

Koabl popmupyembix (cbopmupoBaHHbIX) komneteHumn: MNK-1, MNMK-2

B1.B.[1B.6.2 Pagnodunsnyeckme metoabl

Llenv n 3apayn y4ue6HOM AUCLMNSINHDI:

YyebHasa aucuunnuHa «Pagnodmsmyeckne Metoabl» CTaBUT CBOEW LENbio ndydyeHve usun-
YECKMX OCHOB paguou3nKM U MPUMEHEHUS paanoduUandecknx MeTogoB B pasnunyHbIX 06-
NacTax Haykn U TEXHUKN, MeanuuHe, 3KONOoruu.

OcHOBHble 3a4a4yv ANCUMMNINHBI:

— UW3YYUTb IKCMEepuUMEeHTasbHble OCHOBbI pPaguvoU3NKN U pacCMOTPeTb HABMEHUs, paauo-
dunamyeckme meTobl, Hawealwme CBoe NPUMEHEHNE B Hayke, TEXHWUKE, 9KONOrMn n MeanumHe;
— YCBOUTb OCHOBHbIE MOHATUS pagMou3nkm, OCHOBbI paanoguanyecknx MeTogoB uccrnegosa-
HUS U ANArHOCTUKM.

KpaTkoe conepxaHue (AuAaKTnyYeckme eanHULbI) y4eO6HOM AUCLMNNUHBI

MpeomeT u 3agaun pagnodusnku. BoaMOXHOCTb MPaKTUYECKOro NpUMEHeHus paguogusn-
YeCcKnx MeTOAOB B 3konormm n meavumHe. [OuanasoHbl pagmoBoriH. Obwaa xapakrepuctuka
BbICOKOYACTOTHO-TEPMMYECKOro aHanusa. dunsmyeckme OCHOBbI MeToda. Buabl sueek, npwu-
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MEHSIEMbIX MPU BbICOKOYACTOTHOM aHanm3e. OKBUBANEHTHbIE 3NEKTPUYECKME CXEMbl SUYENKN.
®dusnyeckme npoLecchbl, npoucxoasiime npu BbICOKOYACTOTHOM aHanuse. CKuMH-3hdeKT.
dakTopbl, BRUSIOLIME HA TOYHOCTb M3MepeHUn. AkpaHupoBaHue. MeToabl KOMMNeHcauum pa-
AVIOU3NYYEHNIO (@HW3OTPOMHbIE, aKTUBHbIE, HENuHenHble). [dunanekTpuyeckme M MarHUTHble
cBoycTBa Buonornyeckmx cped. [MpoHuuaemMocTb Guonornyeckux cpeg [Aons pagvounsnyye-
HUS.

dopma NpomMeXyTOYHOM aTTecTauuu: 3aveT

Koabl popmupyembix (ccbopmupoBaHHbIX) komneteHumn: MNK-1, MNMK-2

B1.B.[1B.7.1 OcHoBbI KpunTorpacum

Llenv n 3apayn y4ue6HOM AUCLMNSINHBI:

[MO3HAaKOMUTbL CTYAEHTOB C OCHOBaMW LUMGPOBAHUSA U 3awmnTbl MHpopMmaumn. locrne npoxox-
AEHUs Kypca CTyOeHT OOfKeH 3HaTb OCHOBbl MeTOAO0B LMAPOBaHUS MHpopMaumm c pas-
NNYHBIM  YPOBHEM KPUNTOCTOMKOCTWU. CTydEeHT [AOSMMKEeH YMeTb MPOorpaMMHO peann3oBaTb
BblLLEYNOMSHYTbIE MEeToAbl.

KpaTkoe conepxaHue (AuAaKTnyeckme eanHULbl) y4HeO6HOM AUCLUMNNNHBI

OcHoBbI MHPOPMALMOHHON Be30MacHOCTU 1 3almTa MHopmaumu. ctopusa kpuntorpadgun.
OcHoBHble TepMuHbI 1 onpegenenna. Knaccndpumkaumsa wndpos. Wndpbl 3ameHs!. Wndpbl ne-
pectaHoBku. LLndpbl rammupoBaHnsa. KomOuHupoBaHHble wngpsl. LLngpoBaHne ¢ OTKpbITbIM
Knoyom. Xew-gyHkumn. Kpuntorpadumyeckne npoToKosbl. NPOTOKOSbI 0OMeHa krntovamu. lNpo-
TOKOMbl ayTeHTUdUKaLmMn (MaeHTudukaumm). NMpoToKosbl ANEeKTPOHHOW LMpOBOM NOAMUCHK.
OcHoBbl kpuntoaHanuaa. CteraHorpadus. KogmposaHue nHgpopmaumn.

Popma NpoMeXyTOHYHOM aTTecTauum: 3ayeT

Koabl popmunpyembix (cpopmupoBaHHbix) komneteHumun: OlK-4, MNK-4

B1.B.[1B.7.2 TexHn4yeckne cpencTaea 3awmTbl UHTENJIEKTyanbHOM COOCTBEHHOCTH

Llenv n 3apa4n y4ue6HOM QUCLMNIINHDI:

N3yyeHne OCHOB MNOCTPOEHMS NOACUCTEM 3awuTbl MHGOPMaLMM B MHGPOPMAaLMOHHO-
KOMMYHUKALMOHHbIX CUCTEMAX Pa3fNIMYHOro HasHa4eHWsi, OCBOEHME NPUHLMNOB (PYHKLUMOHNPO-
BaHWsi COBPEMEHHbIX CUCTEM MAEHTUMKALUN N ayTEHTUUKaLNN.

KpaTtkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHON ANCLMNIIUHDI

KoHuenumsa TexHmyeckon 3awmTsl tHgopmauuun. MHdopmaums kak npegmMeT 3awntbl. ICTOYHK-
KM OMacHbIX CUrHanoB. TexHu4yeckue KaHarnbl yTeyknm nHpopmaumm. Metoabl o6bIBaHUS UH-
dopmauumn. MeToabl MHXEHEPHOW 3aLUTbl U TEXHUYECKOW OXpaHbl 06bekToB. MeToabl CKpbITUS
MHdopMauumn n ee Hocutenen. Cpeactsa TexHM4eckom passenku. Cpeacrea npegoTBpalleHns
yTeYkM MHopMaUMN MO TEXHUYECKMM KaHanam.

dopmMa NpoMeXyTO4YHOM aTTecTauuun: 3adeT

Koabl hopmupyembix (cchopmmpoBaHHbix) komneteHumn: OlK-4, MNK-4
Bb1.B.[B.7.1 3awmTa nicpopmaumum B MUKpPOINEKTPOHUKE

Llenu n 3apaum y4ue6HON ANCLUUNIIVHDI:

KpaTkoe conepxaHue (AuAaKTnyYeckme eanHULbI) y4eOHOWM AUCLMNNNHBI
dopma NnpomMexyToYHOM aTTecTauumn: 3adyeT
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Koabl hopmupyembix (chopmmpoBaHHbix) komneteHumn: OlK-4, MNK-4
MpunoxeHue 4. AHHOTaALUN NpOrpamMm NPaKTUK
YyeOHasa BbluuCnUTENbHasA NnpakTuka

1. Uenu y4ye6HOM BbIYUCNUTENBLHOMN NPAKTUKN

Llensmn y4yebHOM BbIMMCIIMTENBHON NPaKTUKN ABASIKOTCS: 3HAKOMCTBO C OpraHu3aumen
Hay4YHbIX WUCCredoBaHU B nabopatopusix yHUBepcuTeTa, MNPOPUIBbHBLIX Hay4YHO-
nccnenoBaTenbCKUX MHCTUTYTOB, HAyYHO-UCCe40oBaTENbCKMX U MPOMBILLIEHHbBIX Op-
raHvM3auun, 3akpenneHne n yrnybneHne 3HaHui U YMEHWI, NOMyYeHHbIX B npouecce
TeopeTudeckoro obyyeHma B pamkax y4yebHoOro nnaHa; popmMmpoBaHMe 3MEMEHTOB
obLLEeHayYHbIX, COLMANbHO-ITMYHOCTHBIX KOMMETEHUNIA; NPUOBpeTEHNE MPaKTUYECKMX
HaBbIKOB, KOMMNETEHLMI, a TaKke OnbiTa CaMOCTOSATENbHON NpodeccrnoHanbHoON aes-
TENbHOCTM, CNOCOOCTBYIOLLUMX YCMELIHOMY OCBOEHUIO CneumanbHbIX OUCLMMNIUH, U3y-
YaeMmbIX Ha NocnenyLmMx Kypcax B COOTBETCTBUM C TpeboBaHMAMM 1 KBanudmkaum-
OHHOW XapakTtepucTukon 6akanaepa, yctaHoBneHHbiMn ®IFOC BIMNO no HanpaeneHuto
03.03.03 Pagnodumamka, Ha OCHOBE M3y4YeHUs COBPEMEHHOIO NPUKIIagHoro 1 cneyna-
NM3NMPOBAHHOrO NPorpaMMHoOro obecneyeHus.

2. 3apaum y4eOHOM BbIMUCNUTENbHOWN NMPAaKTUKKU

3apavyamy y4eBHOW BbIMUCIIMTENBHON NPaKTUKN ABMAOTCS:

- 03HaKOMIIEHWNE CTYOEHTOB C BblYMCIMTENbHLIMI MOLLHOCTAMM Kadeap paanoduanki 1 anek-
TPOHVIKM;

- NpaKTUYEeCKoe OCBOEHME OMNepaLOHHbIX CUCTEM UM COBPEMEHHbIX KOMMbIOTEPHbLIX 060M0YeEK;

- 3aKpenreHune 1 pacllunpeHne HaBbIKOB UCMOMNb30BaHMSA NAKeTOB NPUKNaaHbIX NPOrpaMm;

- 0O3HAKOMIIEHME CO CneLnannampoBaHHbIMU NakeTaMn NporpaMM KOMMbOTEPHOro Moaenmpo-
BaHWA U NPOEKTUPOBAHUS;

- co3gaHue U opopMIeHNE OTYETOB.

3. MecTto y4ye6HOM BbluMCNIUTENBLHOM NPaKTUKKN B cTpykType OOl 6akanaBpuata

YyebHaa (BblumMcnMTenbHas) npaktuka 6asupyetca Ha cnegylowux pasgenax ydebHoro
nraHa: ryMaHuUTapHbIN, coumnanbHbIi U 9KOHOMUYECKUIA LIMKIT, MaTeMaTUYECKMN N €CTECTBEHHO-
HaYYHbIN LMK, NpOoeCcCnoHarnbHbIN LMK, a Takke Kypcax, npeglecTBYOWNX NPOXOX4EHMIO
AaHHOro BuAa npakTukn: MaTemaTuyeckmn aHanus, AHanutudeckasi reomeTpust U JinHenHaa
anrebpa, MHdopmaTtmka, ANropuTMbl U A3bIKM NPOrPaMMUPOBaHUA.

[na npoxoxaeHus y4ebHOM (BbIYMCAUTENBHOW) NPAKTUKN CTYAEHTbI JOMKHbI:

3Hameb:

- OCHOBHbIE MOHATUA U METOAbl MAaTEMATUYECKOro aHanmaa,

- OCHOBHbIE MOHATUS U MEeTOAbl aHaNUTUYECKON reoMeTpun 1 NUHENHon anredpsl;

- napaguMrmy o6 beKTHO-OPMEHTMPOBAHHOIO NPOrpaMMNPOBAHNS;

- DOCTOMHCTBA M HeOOCTaTKM PasfnuUYHbIX BUOOB KOMMNbIOTEPHOW rpadukn, LBETOBbIE MoAe-
nun, NanuTpbl, opmMmaTbl XpaHEHUS FpaddMKU C BO3MOXHOCTbIO NMPUMEHEHNS PasfnUYHbIX anro-
PUTMOB CXaTus, BO3MOXXHOCTM COBPEMEHHbBIX PEAAKTOPOB;

- 3Tanbl pa3paboTkn NporpaMm U OCHOBHbIE MOHATUS CTPYKTYPHOrO NPpOorpaMMmnMpoOBaHns;

- cnocobbl opraHn3aumm gaHHbIX;

- OCHOBHbIE 3M1eMeHTbI A3blka C++;

ymemsn:

- MPUMEHATbL MaTeMaTuyeckme MeToabl, PU3NYECKME 3aKOHbl ONS PeLeHUss NPakTU4eCcKnx
3apav;
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- MPUMEHSTb MEeToAbl aHaNUTUYECKON reoMeTpuUn W NMHEWHOW anrebpbl Ans pelueHus
NnpakTUyecknx 3agav;

- MpUMEHATb CpeacTBa  KOMNbIOTEPHOW  rpadukn  Onsgs  odpOpMIIEHUS  HaY4YHO-
nccnepoBartenbCckux, bakanaBpckux paboT, Ana Bu3yanusaumm OaHHbIX, MOMYyYEeHHbIX B NpO-
dreccuoHanbHOM OeATerNbHOCTY;

- paspaboTtaTtb a(pPEKTMBHLIN anropuTMm,

- BblOpaTb COOTBETCTBYIOLLME A3bIKOBbIE CPEACTBA,

- onpeaennuTb CTPYKTYpy obpabaTbiBaeMblx AaHHbIX;

- HanNucaTb U JOKYMEHTUPOBATb HAZAEXHYIO N NIerko Mognduumpyemyto nporpammy

gradems:

- MeTo4amMu MHTerpanbHoOro u amddepeHunanbHOro UCHUCIIEHNS;

- METOA4AaMM aHaNUTMYECKON FreOMETPUM N NIMHENHOW anrebpbl;

- HaBblkamn paboTbl C COBPEMEHHbIMU CpefaMu COo3daHnsa OOBHEKTHO-OPUEHTUPOBAHHbIX
nporpamm, cpeacTBamMmm KOMNUINPOBaHUS, KOMNOHOBKM U OTIaaKu;

- HaBblkaMK paboTbl B pacTPOBbIX U BEKTOPHbLIX pefakTopax rpadouku;

- NpeAcTaBfeHnaAMM O B3aMMOCBA3M OUCLUMMIVH cneynanuaaummn, O NOHOM LMKIe U3roTos-
NEeHNA NHTerparnbHbIX CXEM.

B pesynbTate npoxoxaeHnsa y4ebHom BbIYUCNINTENBHOW NPaKTUKN CTYAEHTbI NnpuobpeTatoT
3HaHUS, YMEHUA W HaBblKW, HeobXoOuMmble LA OCBOEHUS AUCUMUNIMH MPOodeCcCMoHanbHOro
LMKna v AucumnniamH npousibHON.

4. ®opmbl NpoBeaeHUs y4eOHON BbIYUCIIUTENIbHOW NPAKTUKN

YyebHaa BbluMCNNTENBHAsS NpaKTUKa NPoBOANTCSA B (hopMe YCTaHOBOYHbLIX NEKLNNA, SKCKYpP-
CVI MO Hay4YHo-ObpasoBaTenbHbIM NnogpasgeneHusm n nabopatopuam BIY, BbinonHeHus 3aga-
HUN.

5. MecTo 1 Bpems npoBeaeHUs1 y4eO6HOWN BbIYUCIIUTESIbHOW NPaKTUKN

YyebHas BbluncnuTeNbHas NpakTuka NnpoBoanTcs B nabopaTtopusix kadeap pagnodunsmkm
3MEKTPOHMKM bm3nyeckoro dakyneteta BIY.
O6waga TpyaoemkocTb y4ebHOM NpakTukmn coctaBndeT 3 3a4eTHbIX egmHuubl (108 yacos).
Bpemsa npoBegeHnst y4ebHOM BbIMMCUTENBHOW NPAKTUKK - NOCne 3 Kypca B UIOHEe-Une me-
csue (2 Hegenwn)

6. (DOprI npome)KyTquoﬁ atrectauuu (I10 untToram I'IpOM3BOACTBeHHOI7I I'IpaKTMKM) -
3alinTa oTt4yeTa, 3a4eT

7. Koabl popmupyembix komneteHuun: OlK-3, MK-3

n pouBoaCTBeHHasA Hay4YHO-UccnenoBaTesfibCKasd NpakTuka

1. Uenu u 3apaumn I'IpOI/I3BOF|,CTBeHHOI;I NPaKTUKn

Llenb npon3BOACTBEHHOW MPAKTUKUM COCTOUT B O3HAKOMIIEHUSI CTYAEHTOB C Bugamm Oyayuien
npodgeccrmoHanbHON AeATENbHOCTU (MPOEKTHOW, OpraHn3auMOHHO-TEXHOOMMYECKOW, NPOM3BOa-
CTBEHHO-YMNpPaBieHYEeCKON, Hay4YHO - UCCneaoBaTernibCkom U T. n.), POPMUPOBAHUSA MPAaKTUYECKUX
HaBbIKOB, = YMEHWW, NpUOOpEeTEHMS  OMbiTa  BbINOSIHEHWUS  UHXEHEPHbIX U Hay4yHO-
nccnegoBaTenbCkux paboT, NPUMEHEHUN COBPEMEHHbIX paanoduanyeckmx 1 MHPOPMaLNOHHBbIX
TEXHONOIMMMN.
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2. Bpems npoBeaeHusi npoM3BOACTBEHHOW NPaKTUKKN
Cpokn npoBeaeHUsa NpakTUKN: MNpakTuKa NpOBOAMTCS B BOCbMOM CEMECTpEe Mocrne 4eT-
BEPTOro Kypca npogormkuTenbHOCTb npakTuku 2 Hegenu (108 yacos/3 3eT).

3. Popma npoBeAeHUsA NPOU3IBOACTBEHHOW NPaKTUKU - [1pON3BOACTBEHHAS NPaKTUKa
NpoOBOANTCA Ha KadpeLpe ANeKTPOHMKM BopoHexckoro rocyHnsepcuteTta, B HAW dounaunkn
BopoHexckoro rocyHMBepcuteTa, Ha NpeanpusaTuaX pagnoanieKTPOHHOW NMPOMbILLNEHHO-
CTW.

4. CopepxaHue NpPoU3BOACTBEHHOW NPaKTUKN

OObLee 3HAaKOMCTBO C MECTOM NpPOBeAEHUSA NPaKTUKN. MIHCTPYKTax No TexHuke 6e3onacHoCTu.
OcBoeHve TeopeTU4ecKnx, MPUBOPHLIX N KOMMNBIOTEPHBLIX UHCTPYMEHTOB.

PaboTbl No HayanbHOMY aTany uccnegoBaHus, paboTbl MO CpeanHHOMY aTany UccrnefoBaHus,
paboTbl N0 3aKMKYUTENBHOMY 3Tany UCCreaoBaHuS.

Bo Bpemsi npoBeaeHWsi NPON3BOACTBEHHON MPAKTUKN UCNOMb3YOTCA crnegyoume TeXHO-

noruu:

- NpnBOPHLIE N3MEPEHUSA aHANOroBbIMN Npubopamu;

- NpnBOopHLIE M3MepPEHNsa LMdPOoBLIMU Npnubopamu;

- aHanNUTNYecKne BblMUCHEHUS, B TOM YUCIE KOMMNbIOTEPHbIE;

- YNCNEHHbIE BbIYUCIEHNS, B TOM YNCIE KOMMbIOTEPHbBIE;

- aHanoroBoe MoAenMpoBaHWe NpoLeccoB MU YCTPOMCTB NOCPEnCTBOM CO34aHUs Make-

TOB;

- UnchbpoBoe MoaenNnpoBaHMe NPOLECCOB U YCTPONCTB Ha KOMMbIOTEPE.
MpeaycmaTtpmBaeTcs NpoBeAEHNE CaMOCTOSATENbHON paboTbl CTYAEHTOB Nof KOHTPOMEM npe-
nogasatens. OcyulecTBnsgeTcs obydeHne npaBuinam HanNMCaHUS HayYHbIX OTYETOB U TPEHWU-
POBKW AOKNagoB O pe3ynbTatax MCCneaoBaHUin.

NHavBuayanbHble 3a0aHUsA Ha BeCb Nepuo NpOM3BOLACTBEHHOW NPAaKTUKX npeanaratoT-
Csl KaXgoMy CTyOeHTY ero HayyHbiM pykoBoautenem ot kadegpbl. CTyaeHTam Heobxogmmo
BECTWN NOAPOOHbIN OHEBHUK MNPAKTUKKN, HE CTECHATLCA 3aJaBaTbh NpenofasaTernito BONPOChl AN
yrny6neHHOro NOHMMaHNSA KOHKPETHbLIX NpobnemM pagMouankm n paguoTexHuku. [ns nonHoro
NOHMMaHNA MaTepuana crnegyeT akTMBHO MCMOMb30BaTh KOHCYMNbTALMKU C HAYYHbIM PYKOBOAM-
Tenem.

5. ®opMbl MPOMEXYTOYHOWU aTTecTauum (MO UToram NPOU3BOACTBEHHOMW MPaAKTUKU) —
3aluTa oTtyeTa, 3a4eT

6. Kogbl hopmupyembix komneteHumn: MK-1, MNK-2, MK-5

n pon3BoacTBeHHaA npeaanniioMHasa NpakTuka

1. Uenu u 3apaumn I'IpOI/I3BOF|,CTBeHHOI7I HpeAAMI'I.HOMHOﬁ NMPAaKTUKAN

OCHOBHbIMW LIENSAMM NPOU3BOACTBEHHOW NPEOAUNIIOMHON MPAKTUKK ABNSAOTCA: 3aKpen-
NeHve W paclUMpeHne TeopeTUYeCKUX 3HaHWA W  MPaKTUY4EeCKMX HaBbIKOB B  Hay4HO-
nccnegoBaTenbckon paboTte n NnpodeccmoHanbHOM NPOEKTHO-KOHCTPYKTOPCKON AEeATENbHOCTH,
cbop cTyaeHTamm Heob6XxoaNMMOro A5 BbINOMIHEHUS BbiNYCKHOW BakanaBpckon paboTbl MaTepu-
ana, CoBepLUeHCTBOBaHWE NpoeccrmoHarnbHbIX yMeHM ero o6paboTkmn n aHanuaa.

2. MecTo npoM3BOoACTBEHHOM NPeaAUNIIOMHON NpakTUKu B cTpyktype OOl 6aka-
naspwuara
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[Mpon3BoaCcTBEHHAA NpeaaunoMHas npakTuka ABMASeTCS 3aBepLiatolmMm 3Tanom oby4ye-
Hus GakanaBpoOB BbIMYCKHOro Kypca. lNpon3sBoacTBeHHas npeaaunnioMHasi npaktuka 6asmpyert-
Csl Ha 3HaHUAX, YMEHUSAX M HaBblKaX, MOJSTYYEHHbIX B MpoLecce TeopeTudeckoro obyvyeHusa u
NPOXOXOEHUA BCEX NPeLLECTBYOLWNX BUAOB NPAKTUK.

B pesynbTate npoxoxaoeHus npou3BOACTBEHHOM MPeaauniiOMHON MNPaKTUKN CTYOEHTbI
npuodpeTaroT 3HaHUS, YMEHUS N HaBbIKK, HEOBXOAMMbIE AN BbINOMHEHNSA BbIMYCKHOW KBanu-
dunKaumMoHHOM paboThl.

MpounsBoacTBeHHas NpeaaunyioMHas NpakTMka NpoBOAMTCA Ha 5 Kypce B OeCATOM ce-
MEeCTpe Mnocre 3aBepLleHNs NOSIHOMO Kypca TeopeTU4eckoro obyvyeHust N NpoxoxaeHust yveob-
HOWM NPaKTUKN N BCEX NPeALLIEeCcTBYOLWMX BMOOB NPOU3BOACTBEHHbLIX NpakTuk. Obwas npogon-
XUTEerNbHOCTb AaHHOro Buaa npaktuku 2 Hegenu (108 yacos, 3 3a4eTHble eanHULbI).

3. ®dopma npoBeaeHUss NPOU3BOACTBEHHON NpeaaUnsIOMHOU NPaKTUKK - [1ponssoa-
CTBEHHas nNpeaaunsioMHasi NpakTuka NpoBoANTCA Ha kadeapax pagnodusnKn N aneKkTpo-
HWKM BopoHexckoro rocyHusepcuteTa, B HUW pmsmkn BopoHexckoro rocyHnsepcuteTa,
Ha NpeanpuUsaTUAX Paano3NEKTPOHHON NPOMbILLSIEHHOCTN.

4. ®opMbl NPOMEXYTOYHOM aTTecTauum (No nToram NpPouM3BOACTBEHHOW NMPAKTUKU) —
3awmTa oT4yeTa, 3a4éeT

5. Koabl dpopmupyembix komneteHumn: MNK-1, MK-2, MNMK-5
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MpunoxeHune 5. MaTpmua cOOTBETCTBMA KOMNETEHUMHN, cocTaBHbIX Yacten OOI n oueHOUYHbIX cpeacTB

51.6.1 Uctopus

BT.5.2 PYCCKAV A36IK W KyITbTY-

NAa NeJia

B51.5.3 BkoHOMUKa

51.6.4 NpaBoBeaeHve

51.5.6 NHOCTpaHHbIN S3bIK

B51.5.7 Moaynb «O6wwas duaun-

Ka»

B51.5.8Moaynb "AToMHasi u

saepHasa gusmka"

B51.5.9 Mogynb "MaTtemaTtuka"

51.5.10 Mogynb "NHdopmaTu-

ka"

51.5.11 Mogynb "TeopeTude-

ckas uaunka”

51.5.12 Mogynb "®u3nka ko-
Ine6aTenbHbIX 1 BONTHOBbIX

npoLeccos"”

51.5.13 Moga. "OnekTpoHuka"
B51.5.14 MukponpoLeccopHble

CUCTEMDI

B51.5.15 TeopeTuyeckme ocHO-

Bbl pPaaNOTEXHUKU

B51.5.16 MeToabl matemaTtunye-

CKOV (ON3MKM

B1.5.17 YncneHHble MeToabl U

MaTemaTudeckoe mogennposa-

Hne

B51.5.18 Be3onacHoCTb Xu3He-

\AeAaTenbHOCTn

B51.5.19 ®dusnyeckas kynbTypa

51.B.00.1 PagnotexHuyeckme

Lienn 1 curHarnbl

B51.B.0[.2 ATOMHbIA crek-
TpanbHbIM aHanu3

51.B.0[.3 Actpodusmka

B51.B.0[.4 ®yHKuMOHaNbHas

BNEeKTPOHIKa

51.B.0[0.5 ®unsnka cnnoLuHbIX

cpen

51.B.0[.6 3nekTpoanHamuka

CBY

B51.B.0[.7 CneunpakTukym

OneKTUBHbIE KypcChbl Mo dnanye-

CKOW KynbType

OK-1

CMNOCOBHOCTBI0 MCMOSb30BaTh OCHOBbLI (OMIIOCOGICKMX 3Ha-
HWIA 4nsi HOPMMPOBaHNS MUPOBO33PEHYECKON No3ULMK

+ |B1.6.5 ®Unocodumsa

OK-2

CMOCOBHOCTBIO aHaNM3NPOBaTb OCHOBHbLIE 3Tarbl U 3aKOHO-
MEPHOCTU UCTOPUYECKOrO Pa3BuTUs obLiecTBa Ans popmMu-
pOBaHMsA rpaxgaHCcKon Nosuumm

OK-3

CMOCOBHOCTBIO MCMOMb30BaTb OCHOBbI 9KOHOMUYECKUX 3Ha-
HWUW B pasnnyHbIX cpepax xXnu3HegesTenbHOCTU

OK-4

CMOCOBHOCTBIO MCMONb30BaTb OCHOBbI npaBoBbIX 3HaHWN B
Pa3NNYHbIX CCbean XKN3HEOEATENIbHOCTU

OK-5

CNOCOBGHOCTbIO K KOMMYHMKaUWMU B YCTHOW UM NUCbMEHHOM
opmax Ha pyCCKOM U MHOCTPaAHHOM si3blkax Afs peLleHust
3afay MEXIIMYHOCTHOTO M MEXKYSIbTYPHOrO B3auMOAeW-
CTBUSA

OK-6

CcrnocobHoCTbi0 paboTaTb B KOMMEKTUBE, TONEPaHTHO BOC-
NpuvHUMas coumanbHble, dTHUYECKNE, KOH(ECCUOHANMbHBIE U
KynbTYpHbIE pa3nuuus

OK-7

CMOCOBHOCTBLIO K CaMmoopraHm3aummn 1 camoobpas3oBaHuo

OK-8

CMocoBHOCTLIO MCNOMb30BaTh MeTOAbl U cpeacTBa dusmnye-
CKOWM KynbTypbl Ansi obecrnevyeHns NONTHOLIEHHOW coumanb-
HOW 1 NpodeCcCMOHanbHON AEATENbHOCTH

OK-9

CMocoBHOCTLI0  MCNOMNb30BaTh npuembl nepBon nomMotLuu,
MeToAbl 3aWNThl B YCITIOBUAX Hpe3BbIHal7leIX cmyaumm

OriK-1

CMocoBHOCTBIO K OBnafeHnio 6a3oBbIMU 3HaHUAMU B o6rna-
CTW MaTemMaTuKM U eCTECTBEHHbIX HayK, UX UCMONb30BaHUIO
B NpodeccrMoHanbHoW AesTENbHOCTU

OriK-2

CNoCOGHOCTbID CaMOCTOSITENbHO MpuobpeTaTb HOBble 3Ha-
HUSl, UCMONb3ysl COBPEMEeHHble obpasoBaTesfibHble W WH-
(opMaLMOHHbIE TEXHOSOMU

OnnK-3

CNocobHOCTbLIO pellaTb CTaHAapTHble 3adaqn npodeccuno-
HanbHOW [eATeNnbHOCTM Ha OCHOBE WHM(OPMAaLMOHHON U
Bubnrorpaduryecko KynbTypbl C MPUMEHEHMEM MHAOpMa-
LIMOHHO-KOMMYHUKALMOHHBIX TEXHOMOrMA M C Y4eToM OC-
HOBHbIX TpeboBaHWI MHPOPMALIMOHHOW He3onacHoOCTH

OlnK-4

CNOCOBHOCTbLIO NOHUMAaTb CYLLHOCTb U 3HaYeHWe UHdopma-
UMM B pasBUTUKM COBPEMEHHOrO obLiecTBa, CO3HaBaTb
OMacHOCTW W Yrpo3bl, BO3HMKAlOLLME B 9TOM npoLecce, Co-
OntogaTe OCHOBHble TpeboBaHusi MHMOPMaLMOHHON 6Ges-
0MacHOCTH, B TOM YWCIe 3aLUMThl FoCyAapCTBEHHO TalHbl
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CNOCOBHOCTBIO MOHMMAThL MpUHUMNBI paboTbl M MeToAabl

JKCMyaTauyy COBPEMEHHON PaaMO3NEeKTPOHHON U onTuYe-

CKoVi annapaTypbl 1 0

6opyaoBaHus
CMOCOGHOCTBLIO UCMONb30BaTh OCHOBHbIE METOAbI paanodu-

3N4ECKNUX U3MepeHnmn

BNnageHnemMm KoOMnbTepoM Ha ypOBHE OMbITHOro nosnb3oBa-

Tens, NPYMEHEHN0 NHPOPMALIMOHHbLIX TEXHOMNOIMIN

6-

BnageHnem Metogamum 3alnTbl UHTENNEKTyallbHOU CO

CTBEHHOCTU

CNoCcoBHOCTbI0 BHEAPSATbL rOTOBbLIE HAYYHbIe pa3paboTku

MK-1

MK-2

MK-3

MK-4

MK-5




0]
Yy

51.B.0B.1.1 ImnynbcHasa n undposas

PNEKTPOHUKa

51.B.[0B.1.2 MogenvpoBaHvue HENNHEN-

HbIX CUCTEM

51.B.0B.2.1 LindpoBsbie cuctemol

51.B.[B.2.2 OnekrpomarHutHasi CoBMe-

CTUMOCTb PafMO3NEKTPOHHBIX CPEaCcTB
51.B.[0B.3.1 MalwunHHbIN aHann3 anek-

ITPOHHBLIX CXemM

51.B.0B.3.2 KomnbloTEpHbIA CUHTES

QITEKTPOHHbLIX CUCTEM

51.B.0B.4.1 MNporpammupoBaHue noru-

HECKMX NHTEerparnbHbIX CXeM

51.B.[1B.4.2 MawwuHHasa onTumusauus

QITEKTPOHHLIX YCTPOUCTB

51.B.0B.5.1 basoBble CTPYKTYpbl UHTE-

rpanbHON 3NTEKTPOHUKN

51.B.0B.5.2 OcHOBbI BUAEOINEKTPOHNKO

51.B.0B.6.1 Pagnoduanyeckne metoabl

51.B.[B.6.2 TeopeTnyeckme OCHOBbI

PaanNoTEXHUKN 4.2

TEXHANYECRNE CPpEATTBd

3aLLUNTbI UHTENNEeKTyanbHOU Co

5T.5.05.7.
TIA

BCTBEHHO-

51.B.[0B.7.2 OcHoBbl kpunTorpadguu

51.B.0B.7.3 3awwTa nicpopmaumu B

MWKPO3IEKTPOHUKE

52.Y.1 YyebHasa BbluMCIUTENBHASA

62.11.1 NponsBoacTBEHHas Hay4HO-

nccriegoBaTtesribckas

52.11.2 NpoussoacTBeHHas npegan-

nomMHas

rOCy,D.apCTBeHHaH ntorosasi atrecrauusa

dTO.1 OCcHOBLI CUCTEMHOIO aHanm3a

OK-1

CNOCOBHOCTBLIO MCNONb30BaTb OCHOBbLI (PUMOCODCKUX 3HA-
HWI ANs POPMUPOBAHUS MMPOBO33PEHYECKOW NO3nLmmn

OK-2

CNOCOBHOCTbLIO aHaNM3nMpoBaTb OCHOBHbIE 3Tarnbl U 3aKOHO-
MEPHOCTU UCTOPUYECKOTO pa3BuTuS obLiecTa Ans hopmu-
POBaHWSA rPaXxgaHCKON Nosnumm

OK-3

CNOCOBHOCTBLIO UCMOMb30BaTh OCHOBLI AKOHOMUYECKUX 3Ha-
HWI B pa3nuyHblX chepax XU3HeOesTenbHOCTH

OK-4

CMoCOBHOCTLIO MCNOMb30BaTh OCHOBbI npaBoBbIX 3HAHWN B
pasnuyHbIX chepax KnsHegesaTenbHOCTU

OK-5

CMOCOBHOCTBIO K KOMMYHMKauuuW B YCTHOW U MUCbMEHHON
opmMax Ha PycCKOM M MHOCTPAHHOM A3blkax AN peLueHus
3a4a4 MEXIMYHOCTHOTO M MEXKYNbTYPHOro B3auMopaew-
CTBMSA

OK-6

cnocobHocTblo paboTaTb B KOMMEKTUBE, TONIEPaHTHO BOC-
npyHUMas coumarnbHble, 3THUYECKUE, KOH(DECCUOHATbHbIE 1
KyNbTYypHbIE pa3nuuus

OK-7

CMocoBHOCTbIO K camMmoopraHmsauum u caM006paaoBaHmm

OK-8

CMOCOBHOCTLIO NCNOMb30BaTh METOABI U CpeacTBa dusmnye-
CKOWM KynbTypbl Ans obecneyeHns MOMHOLIEHHON coumnanb-
HOW 1 NpodpeccnoHanbHon 4esTenbHOCTU

OK-9

CNoCOBHOCTLIO  WUCMOSNb30BaTh MPUEMbI NEPBON MOMOLLY,
MeTobl 3aLMThl B YCIIOBUSIX YpEe3BbIYalHbIX CUTYaLMiA

OnK-1

CnocobHOCTLIO K OBnageHnto 6a3oBbIMKU 3HaHMAMKU B obna-
CTU MaTeMaTUKMU U eCTeCTBEHHbIX HayK, UX UCMNOJIb30BAHNIO
B npodpeccroHanbHom AesiTENBHOCTH

OrnK-2

CMOCOBHOCTBIO CaMOCTOATENBHO anOGpeTaTb HOBbl€ 3Ha-
HUA, UCNONb3ysa COBPEMEHHbLIE o6pasoBaTeanble n WH-
CbOpMaLI,IAOHHbIe TexXHosnormm

Or1K-3

CMOCOBHOCTBLIO pellaTb CTaHAapTHble 3adadn npodeccuo-
HanbHOW [EeATEeNbHOCTM Ha OCHOBE MH(OPMALMOHHOW U
6ubnuorpadumueckoii KynbTypbl ¢ NPUMEHEHMEM WMHGOPMa-
LIMOHHO-KOMMYHUKALIMOHHBIX TEXHONMOIMN U C Y4EeTOM OC-
HOBHbIX TpeboBaHW MHPOPMALIMOHHOW Ge3onacHOCTH

OlnK-4

CMOCOBHOCTLIO MOHMMATb CYWHOCTb U 3Ha4YeHue MH(bOpMa-
umn B pasBUTUM COBPEMEHHOro obuiectBa, Cco3HaBaTb
ONacHOCTU U yrposbl, BO3HMKaKwLWne B 3TOM npouecce, co-
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6nofaTb OCHOBHble TpebGoBaHUsi MHAOPMALIMOHHON Ges-

0onacHoOCTU, B TOM 4YK1cCrie 3aliunTbl rocygapCTBEHHOU TaUHbI

CMocoBHOCTbI0 MOHUMaTb npuHUUNbI paﬁOTbI n Metoabl

JKCMyaTauyUy COBPEMEHHON PaaMO3NEeKTPOHHON U onTuYe-

bopynoBaHusi
CNOCOBGHOCTBIO UCMOSb30BaTb OCHOBHbIE METOAbI paanodu-

CKOV annapaTypbl 1 O

3N4ECKNUX U3MepeHnmn

BNnageHnemMm KoOMnbTepoM Ha ypOBHE OMbITHOro nosfb3oBa-

Tens, NPYUMEHEHNI0 MHPOPMALIMOHHBIX TEXHOMOTMN

6-

BnageHnem mMetogamn 3alnTbl UHTENNEKTyalrlbHOM CO

CTBEHHOCTU

CNOCOBHOCTbLI0 BHEAPSATbL rOTOBbLIE HAYYHbIe pa3paboTku

MK-1

MK-2

MK-3

MK-4

MK-5
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MpunoxeHune 6. KagpoBoe ob6ecnevyeHne obpasoBaTenibHOro npouecca

MpuBne4veHo 91 npenogasaTernb
Bceeeo
3 H1X B nepecy€Te Ha O0S10 CTaBKu:
MmeloT yyeHyto cTeneHb, y4eHoe 3BaHune 80% , n3 Hux
AOKTOPOB HaykK, Npodeccopos 27%

BeayLmnx cneynanmncroB 5% .
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MpunoxeHune 7. Bubnnote4yHo-nHpopmaunoHHoe obecneyeHune

Hannune yyebHoi 1 yuebHO-MeToaMYeCcKon nuTepaTtypbl

YpoBeHb, CTyneHb 0bpa3oBaHus, BuA obpasoBaTensHOM

O6bvem poHAaa y4ebHon 1 yyebHo-

Konun4yectBo 3K3eM-

Ne MEeTOAMYECKON NnTepaTypbl NNApoB nuTepaTtypsbl
/n nporpamMmbl (OCHOBHas/[onoNHUTENbHas), Hanpaene- Ha OMHOFO OBYYAI0-
HWe NoAroToBKW, CneuuanbHOCTb, Npodeccus Konunyectso ) Konnyectso werocs
HavMeHOBaHUM 3K3EeMNNAPOB
1 2 3 4 5
Bbicwee obpasosaHue, ©6akanaspuam, OCHOBHas,
HanpasneHue 03.03.03 Paduogpusuka, npoguib —
KomnbromepHas 351eKmpoHuUKa
B TOM Yncne no umknam QUCLMNIMH:
['ymMaHWTapHbIN, CoUManbHbIN U 9KOHOMUYECKMI 53 2205 44
MaTtemaTnyeckuin n eCteCTBEHHOHaYYHbIN 78 3235 161
MpodeccnoHanbHbIn 42 738 47
B TOM 4yncne no umknam QUCLMNIWH:
BasoBas yacTb 38 605 39
BapunatvBHas 4actb 31 428 28
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ObecneyeHne obpasoBaTenbHOro nNpouecca ouunanbHbIMU, NEPUOANYECKUMN,
cnpaBOYHO-6MBNnorpadnyecKMMmn N3gaHnamu,
Hay4YHOW NUTEPaTypon 1 3NEKTPOHHO-OMBNIMOTEYHON CMCTEMON

KonnyectBo 04HOTOMHBIX
Ne o Konnyecteo 3K3EeMMNNSPOB, rO4OBbIX
Tunbl n3gaHunin -
n/n HaMMeHOBaHUN 1 (M) MHOTOTOMHBIX
KOMMIEKTOB
1 2 3 4
OdumumnanbHble usgaHnsa (COOPHUKM 3aKOHOAATENbHbIX aKToB, HOPMATUBHbIX
1. NnpaBoBbIX aKTOB U KoaekcoB Poccunckon ®epepauun (OTAENbHO U3OaHHbIE, 11 34
npoaomkanLmMecs u nepuogndeckme))
2. OO6LWeCTBEHHO-MONMUTUYECKME U HAYYHO-MOMNYNSAPHbIE Nepuoguyveckne usga-
HWS (KypHanbl 1 raseTbl)
3. HayuHble nepuogmnyeckue usgaxHus (no npodunto (HanpaesneHHocTM) obpaso- 85 93
BaTe/IbHbIX NporpamMm)
4. CnpaBo4HO-6ubnuorpaduyeckne n3gaHums:
4.1. - SHUMKNoneaunn (3HUMKonegMyeckne cnosapm) 17 25
4.2. - oTpacreBble CroBapu U CNpaBoOYHMKM (MO NPOduN0 (HanpaBneHHOCTM) 54 67
obpasoBaTtesbHbIX NPorpaMm)
4.3. - TEKYLLME N PETPOCMNEKTUBHbIE OTpacneBble bubnmorpadunyeckme nocobus 3 3
(no npodpunio (HanpaeneHHOCTU) obpasoBaTenbHbIX MPOrpamMm)
5. HayyHaga nutepatypa 3279 5764
6. HanmeHoBaHve anekTpoHHO-6ubnunoteyHon cuctembl, npegoctaensowen | ABC «M3pgatenscTBa «JlaHb»
BO3MOXHOCTb KPYFNIOCYTOYHOrO AMCTaHLUMOHHOIO UHAMBUAYanbHOro goctyna | HauuoHanbHbIn Lndposon pe-
ansa kaxgoro oby4varowerocs M3 nobor TOYKK, B KOTOpOU MMmeeTca goctyn K | cypc «PYKOHT»
cetn IHTepHeT, agpec B ceTn VIHTepHeT OBC «YHuBepcuteTckas 6ubnmo-
Teka ONLINE»
OBC «KoHcynbTaHT cTygeHTa»

Bcem obyvatowmmes obecneyeH 4OCTyN K 3NIEKTPOHHO-OMBNNOTEYHON CUCTEME U ANEKTPOHHOMY KaTasnory
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MpunoxeHune 8. MaTepuanbHO-TeXHMYECKOe obecne4vyeHue

MaTepMaﬂbHO-TeXHVI‘-leCKOG obecneyeHne O6p83088TeJ'IbHOFO npouecca

OucumnnuHbl MNepevyeHb 060pyaoBaHUA MecTto pacnonoxeHus
NcToous Aya. 329. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcutetckas
P nn.1, y4ebHoiv kopnyc Net,
dunocodus Aya. 430. Hoytbyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHI/IBepCVITeTCKaH
nn.1, yd4ebHoivi kopnyc Net,
3 Aya. 329. Hoytbyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHuBepcuTeTckas
KOHOMMKa y
nn.1, ydebHbii kopnyc Net,
VIHOGTpaHHbIiA S3bIK Aya. 231. JInHracoHHbIN KaBUHET C NakeTamu ayamo 1 BUAeo kacceT r. BopoHex, YHI/IBepCVITeTCKaH
nn.1, y4ebHoii kopnyc Net,
MonuTONoms Aya. 329. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHI/IBepCVITeTCKaH
nn.1, yd4ebHbivi kopnyc Net,
Aya. 227. Hoytbyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHuBepcuTeTckas
MpasoseseHme nn.1, y4ebHbin kopnyc Ne1,
Meuxonoms Ayn. 437. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCI/ITeTCKaH
nn.1, y4ebHbin kopnyc Ne1,
M Ayn. 437. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcutetckas
efaroruka y
nn.1, y4ebHbin kopnyc Ne1,
PVCCKUIN 931K 1 KVABTYDA Deun Ayg. 430. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHuBepcuteTckas
y yrnetypa p nn.1, y4ebHbii kopnyc Net,
Ayga. 227. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHuBepcutetckas
KyneTypa obLieHms nn.1, y4ebHbii kopnyc Net,
OCHOBbI DEYEBOFO BO3AEHCTBUS Aya. 227. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHuBepcutetckas
P A nn.1, y4ebHbii kopnyc Net,
Ayga. 227. Hoytboyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHuBepcuteTckas
PbIHOK LieHHbIX Gymar nn.1, y4ebHbii kopnyc Net,
OCHOBbI MapKeTUHra Ayn. 227. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHI/IBepCI/ITeTCKaFl
nn.1, y4ebHbii kopnyc Net,
Aya. 430. Hoytb6yk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHuBepcuteTckas
KyneTypororus nn.1, y4ebHbivi kopnyc Net,
Aya. 320. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuteTckas
Coumonorus nn.1, y4ebHbivi kopnyc Net,
Ayga. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTckas
MexaHuka v
nn.1, y4ebHobii kopnyc Net,
Ayga. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTckas
MonekynspHas cusuka nn.1, y4ebHbii kopnyc Net,
ANEKTOUYECTRBO U MArHETU3M Ayga. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcutetckas
P nn.1, y4ebHbii kopnyc Net,
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Kone6aHusi 1t BOMHbI, ONTHKa Ayga. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yd4ebHoivi kopnyc Net,
Aygn. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTckas
ATomHas u agepHas dusnka 1 nnA, yueBHwI kopryc Ned,
. Aya. 435. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTckas
MaTtemaTunyeckun aHanus nn.1, y4eBHbI kopnyc Net,
Ayg. 435. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuteTckas
AHanuTuyeckasa reomeTpus nn.1, y4eBHbi kopnyc Net,
Ayg. 435. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcutetckas

JlnHeiHas anrebpa

nn.1, y4ebHbin kopnyc Ne1,

OuddepeHumnanbHble ypaBHEHNS

Ayn. 428. Hoytoyk HP Pavilion Dv9000, npoektop BenQ MP575, rpadudeckuii
nnaHweTt GENIUS G-Pen F610

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Ne1,

Teopua BeposATHOCTEN U MaTeMa-
TMYeckasl CTaTUCTUKa

Ayn. 435. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Ne1,

ANropuTMbl U 13bIKM NPOrpamMmmm-
pOBaHus

JlabopaTtopusi BblUMCIIUTENBHBIX CUCTEM U MaTEMaTUYECKOro MOLENUPOBAHMUS: KOM-
netotepbl Pentium Dual Core (10 wr.)

r. BopoHex, YHuBepcuTeTckas
nn.1, yd4ebHobini kopnyc Net,

NHdpopmaTtnkal

JlTabopaTopus BbIYMCIIUTENBbHBIX CUCTEM U MaTEMAaTMYECKOrO MOLENMPOBAHUS: KOM-
nbtoTepbl Pentium Dual Core (10 wrT.)

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Ne1,

Teopna yHKUMIA KOMMMEKCHOIO
nepemMeHHoro

Ayn. 435. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHobini kopnyc Net,

O6Lwmin pmsnyeckmin NpakTnkym1

nab.427 JlabopaTopHbie komnnekcbl JIKO-3, JIKO-11, JIKO-1A, JIKO-3, MNonapumeTtp
kpyrosorn CM-3, dotomeTp KPK-5M;

nab.145.Komnnekt npubopoB Ana pusmyeckux namepeHun no teme "MonekynsipHas
dumsmka n TepmogmHammka" — OMT

nab.30 YcrtaHoBKa ons perncrpauun anba-nsnyyeHns pasnnyHbiX MCTOYHUKOB (U3-
MEPEHU CKOPOCTM cyeTa anbda-yacTuy B Bo3gyxe nabopaTopum npy HOpManbHbIX
YCIoBusix).

r. BopoHex, YHuBepcuTeTckas
nn.1, y4ebHbin kopnyc Ne1,

AToMHas u agepHas dusnka 2

na6.33YcTpoiicTBo Ans HabnoaeHUs pacrnaga Me3oHOB KOCMUYECKOrO U3NYyYeHUst U
OLEHKMN UX cpedHeln SHeprum Ha NoBepXHOCTU 3eMIN.

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbii kopnyc Net,

AcTtpoduamka

Ayga. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbii kopnyc Net,

3Kkonorugd

Ayga. 321. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S.

r. BopoHex, YHuBepcutetckas
nn.1, y4ebHbii kopnyc Net,

OBwmnn prsnyecknii NPakTUKym2

nab6.427 .JlabopaTopHbie komnnekcbl JIKO-3, JIKO-11, JIKO-1A, JIKO-3, MNonapumeTtp
kpyroson CM-3, dotomeTp KPK-5M;

nab.145.Komnnekt npubopoB Ans pusmyeckux namepeHun no teme "MonekynsipHas
dumsmka n TepmogmHammka" — OMT

nab6.30 YcTtaHoBKa ons perncrpauun anba-nsnyyeHns pasnuyHbiX UCTOYHUKOB (U3-
MEPEHU CKOPOCTU cyeTa anbda-yacTuy B Bo3gyxe nabopaTopum npyu HOpManbHbIX
YCIoBusiX).

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHobii kopnyc Net,

ATOMHBIN cnekTparnbHbIi aHanu3

nab6.30 YcTtaHoBKa ons perncrpauun anbga-nsnyyeHus pasnuyHbiX UCTOYHUKOB (U3-
MEPEHUN CKOPOCTM cyeTa anbda-yacTuy B Bo3gyxe nabopaTopum npyv HOpMarnbHbIX

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbii kopnyc Net,
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YCNOBUSAX).

MeToabl MaTemaTnyeckon onsmkm

Aya. 435. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcutetckas
nn.1, yd4ebHoivi kopnyc Net,

TeopeTuyeckas MexaHuka Ayn. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHI/IBepCVITeTCKaH
nn.1, y4ebHobivi kopnyc Net,
Aygn. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTckas
KBaHToBas MeXxaHuka nn.1, y4ebHbii kopnyc Net,
Ayg. 428. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuteTckas
SneKTpOMHaMuKka nn.1, y4ebHbin kopnyc Ne1,
TepmoguHamuka n ctatuctudeckasn | Aya. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuteTckas
dumsmnka nn.1, y4ebHbiii kopnyc Net,
Aya. 437. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 na6.407,425,426, | r. BopoHex, YHuBepcuretckas

Teopus konebaHum

nn.1, y4ebHoii kopnyc Net,

dunsmka cnnoLwHbIX cpeq

Aya. 435. Hoytboyk ASUS K50AF, npoektop Samsung SP-M200S., na6.407,425,426

r. BopoHex, YHuBepcuTeTckas
nn.1, y4ebHoii kopnyc Net,

PacnpocTpaHeHue aneKkTpomarHumT-
HbIX BOJTH

Aya. 437. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515, na6407,425,426

r. BopoHex, YHuBepcuTeTckas
nn.1, yd4ebHobini kopnyc Net,

CratucTtuyeckas pagmodumsnka

Ayn. 437. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

ayg. 307, nabopaTopHble KOMMMEKChl AN U3y4eHUs pagnmodU3nKM N SNEKTPOHUKN:
reHepatopbl curHanos [3-34, ocumnnorpadel C1-436 C1-67, aHaomnsaTop Cnektpa,
n3mMepuTenb HENMHENHbBIX MCKaXXEHUN, CHETYUKM MMNYNbCOB, NabopaTopHble MakeThbl

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Ne1,

PagnoanekTpoHuka

Aya. 437. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515, na6 420

r. BopoHex, YHuBepcuTeTckas
nn.1, y4ebHoii kopnyc Net,

dunsndeckas aneKkTpoHmnKa

Ayga. 437. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515, na6.407,425

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbii kopnyc Net,

MonynpoBoAHMKOBAas 311eKTPOHMKA

aya 414, nabopaTopHble CUEHAbl ONS U3y4YeHUst CBOMCTB BGUBOMAPHbBIX M MOMEBbIX
TPaH3UCTOpPOB

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbii kopnyc Net,

KBaHTOBasi pagnodusnka

JlaBopatopua 111, komnnekT nabopaTtopHOro 06oOpPyAOBaHUA ANS U3ydeHUst nasep-
HOW TEXHUKN

r. BopoHex, np. Peonto-
umn, 33, yyebHbIM Kopnyc
Ne3

BesonacHoOCTb Xn3HeaeaTenbHo-
CTn

nab6.110, Komnetotepsl |l nokonexus - 16, npuHTep nasepHbin - 2.CkaHep, MynbTu-
MeOMnHbIe NpoekTopbl - 3 WT., Nab111. Mnakatel N0 TeMama NEKUUn , TPEHaXepbI
Ans oTpaboTkn cepAeyHO-Nero4yHon peaHnmaumm, Komnnekt wuH (Jutepuxca, Kpa-
Mepa 4518 BEPXHUX N HUXKHUX KOHeYHocTel), BopoTHuk LaHca, fo3numeTpbl, CTEHAbI C
OEMOHCTPaUNOHHbIMU MaTepuanamu.

r. BopoHex, yn. [MywkuH-
ckas 16, yy. kopnyc Ned

MWKPONPOLIECCOPHbIE CUCTEMBI

JlabopaTopus BbIYMCNIUTENBHBIX CUCTEM U MaTeMaTU4YecKoro MoAenvMpoBaHUS: KOM-
nbtoTepbl Pentium Dual Core (10 wT.)

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbii kopnyc Net,

YncneHHble MeToabl U MaTeMaTu-
YyecKoe moaennpoBaHune

y4ebHOo-Hay4YHaa nabopatopusi "Paguodmanyeckas nHgpopmaTuka”, ayg. 415, ocHa-
lweHHas 12 komntoTepamu Intel Celeron 2,53, O3Y 256M6, HXXM[, 80I'6

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbii kopnyc Net,

Xumusa

Ayn.116. JlabopaTtopus obLexmMmMmyeckoro npaktukyma.. Jlabopatopust domsnyeckon
XUMUM

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbivi kopnyc Net,

BeKTOpHbIV M TEH30PHbLIN aHanmn3

Aya. 436. Hoytbyk HP Pavilion Dv9000, npoektop BenQ MP575, rpadumyeckmn

r. BopoHex, YHuBepcuteTckas
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nnaHweT GENIUS G-Pen F610

nn.1, y4ebHoin kopnyc Net,

VlHTeraJ'Ibele ypaBHEHNA N Bapun-
alUMOHHOE UcHucrneHne

Aya. 437. Hoyt6yk HP ProBook 4510s, npoektop Sanyo PLC-WXU300

r. BopoHex, YHuBepcutetckas
nn.1, yd4ebHobin kopnyc Net,

TeopeTnyeckme 0CHOBbI paguoTEX-
HUKK

JlabopaTopus BbIYMCIIUTENBHBIX CUCTEM U MaTEMaTUYECKOr0 MOLENMPOBAHUS: KOM-
nbtoTepbl Celeron 2.53 (15 wr.),na6.414

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbii kopnyc Net,

PagnoTtexHunyeckue uenn n cUrHa-
Jbl

JlabopaTtopusa BbIYUCIIMTENbBHBIX CUCTEM U MaTEMATUYECKOrO MOAENMPOBAHUS: KOM-
netotepbl Celeron 2.53 (15 wr.), aya. 307, nabopaTopHble KOMMNIEKChl ANs N3y4eHUs
paguodu3nKn 1 ANEKTPOHUKN: reHepaTopbl curHanos 3-34, ocuunnorpadbl C1-436
C1-67, aHanusaTop crekTpa, UamMeputenb HENMUHEWMHBLIX UCKaKEHWUA, CYETUMKA UM-
nynbCcoB, NabopaTopHble MakeThbl

r. BopoHex, YHuBepcutetckas
nn.1, yd4ebHobin kopnyc Net,
ayn. 415, 307

PaguonpuemMHble yCTponcTBa

JlaGopaTtopusi BblMMCIIUTENBHBIX CUCTEM U MaTeMaTU4YeCcKoro MOAENMPOBAHMWS: KOM-
nbtotepbl Celeron 2.53 (15 wr.), aya. 307, nabopaTopHble KOMMNIIEKCHI ANSt N3y4YeHUs
paguodu3nKnN 1 INEKTPOHUKN: reHepaTopbl curHanoB '3-34, ocuunnorpadbl C1-436
C1-67, aHanusaTop crekTpa, U3MepuTenb HENMUHEWMHbIX UCKaKEHWUWA, CYETUMKA UM-
nynbcoB, NnabopaTtopHble MaKeThl

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbin kopnyc Ne1,

dunsnka BOSTHOBbIX npoueccos

JlabopaTtopusi BblUMCIIUTENBHBIX CUCTEM U MaTEMaTUYECKOro MOAENMPOBAHUA: KOM-
netotepbl Celeron 2.53 (15 wr.), na6.407,425

r. BopoHex, YHuBepcuteTckas
nn.1, yd4ebHoii kopnyc Net,

®yHKUMOHaNbHas 3MeKTPOHMKA

JlabopaTtopusi BblUMCIIUTENBHBIX CUCTEM U MaTEMaTUYECKOro MOAENMPOBAHUA: KOM-
netotepbl Celeron 2.53 (15 wr.), na6.407,425

r. BopoHex, YHuBepcuTeTckas
nn.1, y4ebHoivi kopnyc Net,

Peluenve 3aga4 Ha 3BM

JlabopaTtopusa BbIYUCIIMTENBHBIX CUCTEM U MaTEMATUYECKOr0 MOAENUPOBAHUA: KOM-
nbtoTepbl Celeron 2.53 (15 wr.), na6 415

r. BopoHex, YHuBepcuTeTckas
nn.1, y4ebHobii kopnyc Net,

OnekTpogmMHammnka CBY

JlabopaTtopusa BbIYUCIIMTENBHBIX CUCTEM U MaTEMATUYECKOrO MOAENMPOBAHUS: KOM-
netoTepbl Celeron 2.53 (15 wr.), na6 410

r. BopoHex, YHuBepcuTeTckas
nn.1, y4ebHoii kopnyc Net,

Pagnoduamnyeckne metoapl

Aya. 437. Hoyt6yk HP ProBook 4510s, npoektop Sanyo PLC-WXU300

r. BopoHex, YHuBepcutetckas
nn.1, y4ebHbivi kopnyc Net,

MmnynbcHas un umdpoBas anek-
TPOHMKA

Hoytbyk HP ProBook 4510s, npoektop Sanyo PLC-WXU300, na6 420

r. BopoHex, YHuBepcuteTckas
nnowaab, 4.1,

ModenuposaHue HenuHelUHbIX Cu-
cmem

HoyTt6yk Acer ASPIRE 5732ZG, npoektop BenQ MP515, na6.407,425

r. BopoHex, YHuBepcuteTckas
nnowaae, 4.1, aya. Ne 146

Lndposkie cnuctemsol

Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515, na6.407,425

r. BopoHex, YHuBepcutetckas
nnowaab, .1, aya. Ne 138

OneKkTpoMarHuTHasi CoBMeCcTu-
MOCTb PaMO3NEeKTPOHHBIX CPeacTB

HoyTt6yk Acer ASPIRE 5732ZG, npoektop BenQ MP515, na6.407,425

r. BopoHex, YHuBepcuteTckas
nnowaae, A.1, aya. Ne 138

MaLUnHHbBIN aHanu3 aNeKTPOHHbIX
CXeMm

Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515, na6.407,425

r. BopoHex, YHuBepcutetckas
nnowaap, 4.1, aya. Ne 138

KoMMbOTEPHBbIN CUHTE3 9NEKTPOH-
HbIX CUCTEM

HoyTt6yk Acer ASPIRE 5732ZG, npoektop BenQ MP515 na6.407,425,

r. BopoHex, YHuBepcuteTckas
nnowaae, .1, aya. Ne 138

MporpaMMmpoBaHue NorndYeckmnx
NHTErpanbHbIX CXeM

JlaBopaTtopusi BblUMCIIUTENBHBIX CUCTEM U MaTeMaTUYECKOro MOLENMPOBAHUA: KOM-
netotepbl Pentium Dual Core (10 wr.), na6.407,425

r. BopoHex, YHuBepcuteTckas
nnowagp, 4.1, aya. Ne 146

MalumHHas onTuMmnsauns anek-
TPOHHbIX YCTPOUCTB

JlabopaTopusi BbIYMCNIUTENBHBIX CUCTEM U MaTeMaTM4yeckoro MOAeNMPOBaHUS: KOM-
netotepbl Pentium Dual Core (10 wr.), na6.407,425

r. BopoHex, YHuBepcuteTckas
nnowaae, A.1, aya. Ne 146
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basoBble CTPYKTYpbl WHTErpanb- JlabopaTopusa BbIYMCIIUTENBHBIX CUCTEM U MATEMaTMYEeCKOro MOAENMPOBaHuUA: KOM- | . BopoHex, YHuBepcuTeTckas
HOW 3MEKTPOHMKM netotepbl Pentium Dual Core (10 wT.) na6.407,425, nnowage, 4.1, aya. Ne 146
OGHOBbI BULEO3NEKTPOHKNA JlabopaTtopus BBIMCIINTENbHBIX CUCTEM M MaTeMaTUYeckoro MOAENMPOBaHMS: KOM- | T. BopoHex, YHuBepcuteTckas
nbtotepbl Pentium Dual Core (10 wrt.), na6.418 nnowaas, A.1, aya. Ne 146
JlTabopaTopusa BbIYMCIIUTENBHBIX CUCTEM U MaTeMaTM4eckoro MoJdenupoBaHusa: KoM- | . BopoHex, YHuBepcuTeTckas
TOP2 nbtotepbl Pentium Dual Core (10 wr.) nnowaas, A.1, aya. Ne 142,
na6.7
TexHn4eckme cpeacTaa 3aLllnThl JlabopaTopusi BbIYMCIINTENBHBIX CUCTEM U MaTEMaTMYECKOro MOLENMPOBaHUS: KOM-
MHTENNeKTyanbHomn cobcTBeHHocTM | NbtoTepel Pentium Dual Core (10 wr.)
JlabopaTopusa BbIYMCIIUTENBHBLIX CUCTEM U MaTeMaTUYEeCKOro MOAenMpPOBaHUS: KOM-

OcHoBbl kpunTorpadum

nbtoTepbl Pentium Dual Core (10 wrT.)

3awmTa nHdopMaLmm B MUKPO-
3MEKTPOHMUKE

JlaGopaTtopusi BbIMUCIIUTENBHBIX CUCTEM U MaTeEMaTUYECKOro MOLENUPOBAHUA: KOM-
netotepbl Pentium Dual Core (10 wr.)Y4yebHaa nabopatopus TEXHONOMMM NOynpo-
BOOHWKOBbLIX MaTepuanoB M MpMOOPOB: MOCT BaKyyMHbI yHMBepcasbHbii BYI1-4,
YCTaHOBKAa BaKyyMHOro MHOrOCnonHoro Hanbiienms YBH-2M-1

r. BopoHex, np. Pesontouuu,
24, xopnyc 3, aya.108

CneunpakTukym

y4yebHOo-Hay4Hasa nabopatopus aya. 418, 425, 407, ocHaweHHasa 12 komnoTepaMmu
Intel Celeron 2,53, O3Y 256M6, HXXM[ 80I'6

r. BopoHex, YHuBepcuteTckas
nnowaap, A.1, ayg. Ne 138

dusmyeckas kynobTypa

CnopTt3an, TpeHaXepHbIn 3an.

r. BopoHex, YHuBepcuTeTckas
nn.1, y4ebHoii kopnyc Net,

OcHOBbI CUCTEMHOr0 aHanusa

Aya. 430. Hoyt6yk ASUS K50AF, npoektop Samsung SP-M200S.

r. BopoHex, YHuBepcuTeTckas
nn.1, y4ebHoivi kopnyc Net,
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