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1. O6wWwme nonoxeHus

1.1. OcHOBHasi obpa3oBaTenbHasi nporpamma 6akanaspuara, peanusyemasa Prboy BO
«Bl'Y» no HanpasneHuto noarotoBku 03.03.03 Paguocumsuka,

npodune KomnbloTepHble TEXHONOMMK nepegavm nHopmauum

KBanudukaums, npucsamBaemas BbinyCckHMkam — 6akanaBp

OcHoBHas obpasoBaTenbHasa nporpamma, peanusyemas B BopoHeXckom rocyaapcTBeH-
HOM yHMBepcuTeTe no HanpasneHuto nogrotoekn 03.03.03 Pagnoduaunka no npodpunto Komnb-
lOTEPHbBIE TEXHOMOrMK nepefadn MHgopmMauuu, npeacraBnseT cobon cUCcTeMy OOKYMEHTOB,
pa3paboTaHHy0 C y4eToM TpeboBaHW pbiHKa TpyAa, Ha ocHoBe PeaeparnbHOro rocygapcTBeH-
HOro o6pasoBaTenNbHOro CTaH4apTa N0 COOTBETCTBYHOLEMY HaNpPaBfeHNO NOArOTOBKM BbiCLUE-
ro obpasoaHusa (ProcC BO), a Takke C y4eTOM pekoMeHA0BaHHOW NpuMepHOn obpasoBaTesib-
HOM Nporpammbl.

OOl BO pernameHTUpyeT uenu, oxuaaemble pesynbTaTbl, cOgepXaHue, YCroBus U
TeXHOMormmM peanusauun obpasoBaTenibHOro NpoLecca, OLEeHKY kadecTBa MOArOTOBKN BbIMyCK-
HWKa NO AAaHHOMY HanpaBfeHWo NOArOTOBKN M Npodunto 1 BKoYaeT B cebs: y4ebHbI nnaH,
pabouyne nporpammMbl Yy4eOHbIX KypCcOB, NPeAMETOB, AUCUUNINH (Modynen) n apyrme matepma-
nbl, obecneunBaroLmMe Ka4eCcTBO NOAroTOBKM OByYaloLMXCs, a Takke nporpammbl y4ebHON n
NPOVN3BOACTBEHHOM NPAaKTUK, KaneHAapHbI y4ebHbI rpacdmk U MeToamyeckme mMartepuarnbl,
obecneunBaroLne peannsaumnio COOTBETCTBYIOLLEN 0Bpa3oBaTeibHOM TEXHOSOMMN.

OcHoBHbIMM  nonb3oBatenamu OOl aBnAlTCA: PYKOBOACTBO,  NpPOdhecCopCKo-
npenogaBaTenbCKkMi CoCcTaB U CTyaeHTbl BIY; rocygapCcTBeHHble aTTeCcTauMoHHbIE N 3K3aMe-
HaLUWOHHbIE KOMMUCCUMM; 0ObeanHEHNs cneunanucToB M paboTogaTenen B COOTBETCTBYHOLLEN
cepe npodeccunoHanbHOM OeATENbHOCTU; YNOMHOMOYEHHbIE FOCY4apCTBEHHbIE OpraHbl MC-
NMONMHUTENBHOW BRacTW, OCYLLECTBMSIOLWINE aKKpeauTauuio U KOHTPOMb KayecTBa B cuUcTeMe
BbICLLEro o6pasoBaHus.

1.2. HopmaTBHbIe AOKYMeHTbI Ansa pa3paboTku OOl 6akanaBpuaTta Nno HanpaBfieHUIO
noarotoBku 03.03.03 Pagnodunsnka

HopmaTueHyto npasoByto 6a3y paspaboTtkm OOl 6akanaspuata no HanpaBfeHUo Noa-
rotoBkn 03.03.03 Pagunoduauka no npodpunto KomneoTepHble TeXHOMorumM nepegayvm nHgop-
MaLMn COCTaBSAOT:

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

- YctaB ®IBOY «BlY»;

- @epepanbHbl rocygapCTBEHHbIN obpasoBaTesibHbI cTaHgapT (PrOC) no Hanpasne-
Huto nogrotoBkn 03.03.03 Pagmodumsnka Bbicliero obpasoBaHus, YTBEPXKOEHHbIM NPUKa3oM
MuHuctepcTBa obpasoBaHus n Haykn Poccuiickon ®epgepauum ot 12.03.2015, Ne225;

- Npukas MuHo6pHaykn Poccum ot 19.12.2013 Ne1367 «O6 yTtBepxaeHun Mopsiaka opra-
HU3aUMM K OCyLLLeCTBIIEeHNA obpasoBaTefnibHON AeATeNbHOCTM No 0bpasoBaTenbHbIM Nporpam-
MaMm Bbiclwero obpasoBaHna — nporpammam 6akanaspuarta, nporpammam crneuuanuteTa, npo-
rpaMmmam mMarucTpaTypbi»;

- Mpwukas MunHobpasosaHus PO ot 25.03.2003 Ne 1154 «O6 yTtBepxaeHuu NonoxeHus o
nopsigke NpoBedeHns NpakTUKM CTyaeHTOB obpasoBaTesbHbIX yYpexaeHun Bbicliero npodec-
CMOHarbHOro obpasoBaHusaY;

- Npuka3 MuHobpasosaHms P® ot 18.11.2013 Ne 1245 «O6 ycTtaHOBAEHNN COOTBETCTBUS
HanpaBneHu NOAroTOBKM BbiCLLEro obpasoBaHus — bakanaBpmuarta, marmcTpaTypsbl, cneuunarb-
HOCTeN BbicLero obpasoBaHus — cneumanuTeTa,...nepeyeHb KOTOPbIX YTBEPXAEH NOCTAHOBIE-
HueMm npasutenscTea Poccuinckon ®egepauum ot 30.12.2009 r. Ne 113y»;
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- N BIY 2.1.14 - 2016 NHctpykums. Paboyas nporpamma yyebHon gncumnnuHel. Nopagok
pa3paboTku, opopmreHne n BBegeHNE B AENCTBUE;

- N Bl'Y 2.1.09 - 2015 UHcTpyKumnsa o nopsgke paspaboTkn, ohopMneHus n BBeAeHUs B
aencteme yd4ebHoro nraHa oCHOBHOM obpasoBaTeflbHOW NporpaMmmbl BbiCLIEro obpasoBaHus B
Blry;

- M Bry 2.1.07 - 2015 lNonoxeHne o nposefeHNN NPOMEXYTOYHOM aTTecTaumm obyyato-
Lwmxeca no obpasoBaTtenbHbIM NporpaMmam BbicLLero obpasoBaHus;

-MBry 2.1.04 — 2015 lNonoxeHne o TekyLlen atTectaymm obyyaroLmxcsa no nporpaMmmam
BbicLIero obpasoBaHust BopoHexckoro MocyaapCTBEHHOrO YHUBEPCUTETA;

- Bry 2.1.01 - 2015 lNonoxeHne o nopsgke paspaboTkn 1 yTBEPXKAEHNA OCHOBHbIX 06-
pasoBaTefbHbIX MPOrpamMMm BbiCLIErOo 06pa3oBaHus.

1.3. O6wasn xapakTepucTuka OCHOBHOM OOpa3oBaTesibHOM NporpamMmbl BbicLuero oopa-
30BaHuA
1.3.1. Uenb peanusauumn OOI

OOI1 BO no HanpaeneHnuto nogrotoskn 03.03.03 Pagnodumsnka nmeet cBoen LENbio
pas3BUTME Yy CTYLEHTOB JIMYHOCTHbIX Ka4yecTB, a Takke hopMUMpOBaHNE OOLLEKYNbTYPHbIX YHU-
BepcarnbHbIX (0OLWeHayYHbIX, COLManbHO-IMYHOCTHbIX, WHCTPYMEHTarnbHbIX) U npodeccmno-
HanbHbIX KOMNETEeHUM B cooTBeTCTBMU ¢ TpeboBaHuamm ®rOC BO no gaHHOMY HanpasreHuto
NOArOTOBKM.

B obnactu Bocnutanusa uenbto OOl no HanpasneHuto nogrotoBkn 03.03.03 Pagnodu-
31Ka sBnAeTca hopmMmnpoBaHmMe coumanbHO-NTMYHOCTHBIX Ka4yeCcTB CTYAEHTOB: LeneycTpemreH-
HOCTW, OpPraHM30BaHHOCTW, TPyOontodusi, OTBETCTBEHHOCTM 3a KOHEYHbIA pe3ynbTaT CBOEeMu
npoceccrmoHanbHON OeATEeNbHOCTU, FPaXXAaHCTBEHHOCTU, YMEHMI0 paboTaTb B KONMEKTUBE,
KOMMYHUKa0enbHOCTW, TONEPaHTHOCTM, NOBbILLEHNE NX OBLLEN KynbTypbl.

B obnactn obyyeHus uensto OOl BO no HanpaeneHuto noarotoku 03.03.03 Pagunodou-
3MKa sBnsieTca nonyveHve yHOamMeHTanbHbIX 3HAHUM NO AUCUMNIMHaM o6LeHayyYHOro wu
npodeccrMoHanbHOro LMKIOB, a Takke yrnybneHHoro npodeccuoHanbHoro obpasoBaHusi, no-
3BOSIAOLLErO BbINYCKHWKY 06MnagaTh yHMBEpCaAnbHbIMU U NpeaMeTHO-Crneumann3npoBaHHbIMN
KOMMEeTEHUNAMMN, CNOCOBCTBYOLWMMN €ro coumanbHON MOBUITbHOCTM U BOCTPEOOBAHHOCTU Ha
pblHKE Tpyaa, obecnevnBaroLMMM BO3MOXHOCTb BbICTPOro 1 CaMOCTOATENbHOMO NpnobpeTeHmns
HOBbIX 3HAHWIN, HEOOXOAMMbIX AN aganTauun 1 ycnewHon npodeccnoHanbHoON AeATeNbHOCTY
B 00nacTn pagnoaneKkTPoHUKN.

1.3.2. Cpok ocBoeHus OOl

Cpok ocoeHunsa OOl BO no HanpaeneHuto nogrotoskn 03.03.03 Paguodusuka - 4 ro-
aa. dopma obydeHnsa — ovHag.

1.3.3. Tpyaoemkoctb OOI

TpynooeMkocTb ocBoeHust ctygeHTom gaHHon OOl BO 3a Becb nepmog obydeHuns B co-
otBeTcTBMM ¢ ®IOC BO no gaHHomy HanpaeneHuto coctaBndet 240 3a4eTHbIX eguHuL r
BKMNOYaeT BCe BUOblI ayaAUTOPHON M CaMOCTOATESNbHOM paboThl CTyAeHTa, NPakTUKM N BpeMms,
OTBOAMMOE Ha KOHTPOJb KayecTBa ocBoeHuns ctygeHtom OOIT BO.

1.4. TpeboBaHUA K aOUTYPUEHTY
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Ona ocsoennss OOI BO nogrotoBkn 6akanaspa abuUTypueHT SOSMKEH UMETb AOKYMEHT
rocygapcTBeHHoro obpasua o cpegHem (NonHom) obuwem obpasoBaHun unu cpegHem npodec-
CMOHanbHOM 06pa3oBaHuK, BbiclueM 06pa3oBaHuN.

2. XapakTepucTtuka npoceccmoHanbHon aeAaTeribHOoCTU BbinyckHuka OOIN 6akanaBpua-
Ta no HanpaBneHuto noarotoBku 03.03.03 Paguocumsunka

2.1. O6nacTtb npodeccuoHanbHON AeATEeNIbHOCTU BbIMyCKHUKA

B cootBetctBMM ¢ ®IFOC BO nogrotoBkn no gaHHomy HanpasneHuto 03.03.03 Paguo-
dusnka obnactb NpodeccnoHanbHoOM aeaTenbHocT bakanaBpa BKOYaeT:

peweHne npobnem, Tpedylwmnx NPpUMEHEHUs yHAAMEHTanbHbIX 3HaHUMW B obnacTu
pagnodun3nKM Kak camocToaTeNbHOM 06nacT 3HaHWI, OXBaTblBaKOLLEN N3yYeHNE U NPUMEHE-
HWEe 3NEeKTPOMAarHUTHbIX KonebaHum n BOSMH, a Takke pacnpoCTpaHeHWe pPasBUTbIX NPU ITOM
METOLOB B APYrMX Haykax (3NMeKTPOHWKa, OMNTUKA, aKyCTUKa, UHCPOPMALMOHHbIE TEXHOMOMUN U
BblYMCINTENBbHAsA TEXHMKA);

crneuvanunsaumio Ha TenekoMMyHUKaUusax, CcBa3n, nepegade, npueme n obpabortke uH-
dopmaumu;

npuMeHeHne npodeccmoHarnbHbIX KayecTB B 06LeobpasoBaTesibHbIX, NPodecCuoHarnb-
HbIX 06pa3oBaTesbHbIX U BbICLLUMX 0O6pa3oBaTesbHbIX OpraHn3aLnsXx.

Cdepon npoheccnoHanbHon AeatenbHOCTU BbinyckHMKOB HanpasneHnsa 03.03.03 Pa-
anodmsmka no npocpmnto KomnbloTepHble TEXHONOrMM nepegayn nHdopmaunmn SBnsTCs:

Hay4HO-MCCregoBaTeNbCKNe, NPOEKTHO-KOHCTPYKTOPCKME U NPON3BOACTBEHHbLIE OpraHu-
3aumm pasnuyHbix opm cOBCTBEHHOCTHN, crielManmanpyolmecsa Ha nccrnegoBaHnn, paspaboT-
Ke M npou3BOACTBE PagnodunanNyeckmx MHEAPOPMAaLMOHHBLIX TENEKOMMYHUKALMOHHbBIX CUCTEM,
pelueHnn pagmoduramndecknx npobrnem B 06nacTu CBSA3W, NoKaLmm, HaBUraunm, ynpasneHus;

yuypexaeHuss akageMmm Hayk, CUCTEMbl BbICLUIEro, CpegHero npodecCcroHanbHoOro u
cpeaHero obuwero o6pasoBaHus.

2.2. O6bekTbl NnpodeccuoHanbHON AeATENbHOCTU BbIMyCKHUKA

Ob6bektamm npodeccruoHanbHOM OeATeNbHOCTU BbIMYCKHUKA, OCBOMBLUEro nporpaMmmy
OakanaBpmaTa no npocunto noarotToBkn KomnbloTepHble TEXHOMOMMN nepegavvm nHdopmaumm
B cootBeTcTBMM ¢ PIOC BO no gaHHOMY HanpasfeHUo NoaroTOBKN SBASOTCA: BCe BUAbI Ha-
onogarowmxca B npupoae hmsnyecknx SBreHnin n obbLektToB, obrnagaroLlmx BOFIHOBOW U KO-
nebaTtenbHOM NPUPOAON, a Takke MeToAbl, anropuTMbl, NPUBOPbLI U YCTPONCTBA, OTHOCALLMECS
K obnactu npodeccnoHanbHOW AeaTENbHOCTY.

2.3. Buabl npocdeccnoHanbHon AeATeNIbHOCTU BbIMYCKHMUKA
B cootBetctBUM ¢ ®I'OC BO no HanpaeneHno 03.03.03 Pagnodumsnka BbINyCKHUK NOA-
roTOBJIEH K CriegyloLwmmM Bugam npodeccnoHansHoOn 4esTenbHOCTU:
Hay4YHO-UccrnegoBaTenbCKas.
2.4. 3apaun npodeccuoHanbLHON AeATeNIbHOCTU BbIMYCKHMKA
bakanasp no HanpasneHuto nogrotoBkn 03.03.03 Pagunoduamka OomkeH pewaTtb chne-
aywwme npodeccuoHanbHble 3adadn B COOTBETCTBMM C BuMAaMu NpodpeccroHanbHon aes-

TenbHOCTU 1 BakanaBpCKoOW NPOrpaMmmon:

Hay4Ho-uccriedogamersibckasi 0essmesibHOCMb.
— OCBOEHMe MeTOLOB Hay4HbIX NCCneaoBaHUN;



— OCBOEHME HOBbIX TEOPUN N MoAENeWN;

— MaTemaTunyeckoe MoaennpoBaHme NpoLeccoB U 0H6BHEKTOB,

— NpoBeOEHME IKCMNEPUMEHTOB MO 3aaHHOW MeTOoAuKe, COCTaBfieHne onucaHna NpoBOANMBIX
nccnegoBaHun;

— obpaboTka nony4yeHHbIX pe3ynbTaToB Ha COBPEMEHHOM YPOBHE N UX aHanNus;

— - paboTta ¢ Hay4YHOW NUTepaTypomn C UCMOSTb30BAHNEM HOBbIX MH(POPMALMOHHbBIX TEXHOMNOMNA,
cnexeHuve 3a Hay4YHOU NepUoanKou;

— MNOAroTOBKAa AaHHbIX AN cCoCTaBfeHns 0630poB, OTYETOB M HayYHbIX Ny6nuKaumm;

— y4yacTue B NOAroToBke U 0POPMIIEHUN HayYHbIX CTaTen;

— y4yacTue B COCTaBfieHMEe OTYETOB M AOKNagoB O HayyHo-UccrneposaTenbckon pabote, yya-
CTWE B HayYHbIX KOHGEPEHUNAX U CEMMHApaX.

3. NMnaHupyemble pe3ynbTaTbl ocBoeHusa OOl
Pesynbtatbl ocBoeHna OOl BO onpegenstotca npnobpetaemMbiMn 6akanaBspom KoMmne-
TEHUUAMMN, T.€. ero CNOCOBHOCTBLIO MPUMEHSATb 3HAHUS, YMEHUS, U NYHbIE KayecTBa B COOTBET-

CTBUM C 3aaa4amun NpodeccrmoHanbHon AeaTeNbHOCTY.

B pesynbTate ocBoeHuna gaHHon OOl BO 6akanasp gormkeH obnagatb crnegyowmnmm
06 LWeKyNbTYPHbIMU KOMNETEHLNAMMU:

Koabl CopepxaHue obWweKynbTypHbIX KoMmneTeHunn (OK)

OK-1 CMOCOBHOCTLIO MCMonb30BaTL OCHOBBI dounocodckmx 3HaHUN gna popmu-
pPOBaHUS MUPOBO33PEHYECKON NO3ULINK

OK-2 CMNOCOBHOCTLIO aHanu3npoBaTb OCHOBHbIE 3Tamnbl U 3aKOHOMEPHOCTU UCTO-
puyeckoro passuTtus obuectea Ana GopMUPOBaAHUS FPaXKaaHCKOW NO3ULINK

OK-3 CNOCOBHOCTLIO NCMOSb30BaTh OCHOBbLI 3KOHOMUYECKUX 3HAHUIN B pasfinyHbIX
chepax xnM3HegeaTenbHOCTH

OK-4 CMNOCOBHOCTLIO NCMOMb30BaTh OCHOBbLI NMPAaBOBbLIX 3HAHUIM B Pa3finyHbIX cde-

pax Xm3HeaeAaATesibHOCTU

CMNOCOBHOCTLIO K KOMMYHUKauunn B yCTHOIZ N NUCbMEHHOM cbopmax Ha pycC-

OK-5 | ckom un MHOCTPAHHOM A3blKax AnA peweHna 3agad MexrimndyHOCTHOIro n Mex-

KyJbTYPHOIo B3aMOENCTBUS

OK-6 CNOCOBHOCTLIO pa6OTaTb B KOJ1MeKTunBe, TOJIepaHTHO BOCMpPUHMMaA couun-
alibHble, 3THN4YeCKune, KOH(peCCI/IOHaJ'IbeIe N KyIbTYyPHbIE pa3finyuna

OK-7 CMNOCOBHOCTLIO K camMmoopraHmn3aummn n caM006paaoBaH|/|+o

CMOCOBHOCTBLIO MCNONb30BaTb METOoAbl U cpeacTBa (PU3NYECKOW KyNnbTypbl
OK-8 | ana obecneyeHns MONMHOLEHHOW coumanbHOM U npodeccuoHanbHOM aes-
TENbHOCTHU

CNOCOBOHOCTBLIO UCMOMb30BaTh NPUEMbl NEPBOW NMOMOLLM, METOAbLI 3aLUMThl B
YCIOBUSAX Ype3BblYaHbIX CUTyaL NN

OK-9

B pesynbTate ocBoeHnsa gaHHon OOl BO 6akanasp gormkeH obnagatb crnegytowmnmm
obLenpodeccrnoHanbHbIMM KOMAETEHUNAMM:

Koabli CopepxxaHue oOLeKynbTypHbIX KomneTeHuun (OrK)

CMOCOBHOCTLIO K OBflaieHnio 6a30BbIMM 3HAHNAMM B 06nacTn MateMaTuku u
OrK-1 | ecTecTBEHHbIX HayK, UX UCMNOSIb30BaHUIO B NPOdEeCCUOHaNbLHON AesaTenbHo-
cTn
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CMOCOBOHOCTLI0O CaMOCTOATENBHO NpuobpeTaTb HOBLIE 3HAHUS, UCMOSb3YS
COBpeMeEHHbIe 0bpa3oBaTesibHble U MHHOPMALNOHHbBIE TEXHOSTOMMK
CMOCOBOHOCTBLI0 pellaTh CTaHgapTHble 3agaydu npodheccnoHanbHon fes-
TENbHOCTM Ha OCHOBE MH(POPMaLMOHHON N BubnuorpadmMyeckomn KynbTypbl C
npPUMEHEHNneM UHGOPMALMOHHO-KOMMYHUKALMOHHbBIX TEXHOSMOMMIM U C y4e-
TOM OCHOBHbIX TpeboBaHMN MHGHOPMaLMOHHON Be30NacHOCTH
CMOCOBOHOCTBLIO MOHMMATb CYLLHOCTb M 3HadYeHne MHopMauun B pa3BuTun
COBpPEMEHHOro obLiecTBa, Co3HaBaTb OMACHOCTM U Yrpo3bl, BO3HUKaOLWME B
3TOM npouecce, cobnogaTb OCHOBHble TpeboBaHUA WH(OPMaLMOHHON
©e30MacHOCTN, B TOM YUCHe 3aluUTbl rocy4apCTBEHHOW TalHbl

Or1K-2

OlK-3

OrliK-4

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

Koabl CopepxaHue npodeccnoHanbHbIX kKomneteHuum (MK)
B obnactn Hay4yHO-uccneaoBaTeribCKOW AeATENIbHOCTU:
MK-1 CMOCOBHOCTBLIO MOHMMAaTbL MPUHUMMLI PaboTbl U MeToAbl KCnyaTauum co-
BPEMEHHOW paZMO3NEKTPOHHON U OnTMYeckon annapaTtypbl n obopynosa-
HUA
MNK-2 CMNOCOBHOCTLIO UCMOMb30BaTb OCHOBHbIE METOAbI paanodu3nyeckmux name-
peHnn

MK-3 BnageHnemMm KOMIMbTEPOM Ha YpPOBHE OlMbITHOrNO nosib3oBaTtesid, NpuMeHe-
HUIKO I/IHCbOpMaLI,I/IOHHbIX TEXHOMNOrMmn

4. [1oKyMeHTbl, pernamMeHTUpylolme cogepxaHme u opraHu3sauuio oopasoBaTesibHOro
npouecca npu peanusaummn OOl 6akanaBpuarta no HanpasneHuto nogrotoskn 03.03.03
Paanodumsnka

B cootBeTcTBMM € n1.39 Tunosoro nosoxeHuns o Byse n ®roOC BO no HanpaBneHuto nog-
rotoBkn 03.03.03 Pagnocumaunka cogepxaHne n opraHmsaumsa obpasoBaTenbHOro npouecca npu
peanunsauuun gaHHon OOl BO pernameHTupyeTcs y4eOHbIM NraHOM C y4eTOM ero npoduns;
pabounmmn nporpaMmmamm y4ebHbIX KypcoB, NpeaMeToB, ANCUUMNINH; MaTepuanamum, obecneym-
BaOLLMMWN Ka4yeCTBO NOArOTOBKM M BOCMMTaAHUA oby4vatomxcs; nporpaMmMmamm y4ebHbIX n npo-
N3BOACTBEHHbIX NMPaKTUK; ro4OBbIM KarneHaapHbIM y4ebHbIM rpadoukomM, a Takke MeTOANYECKU-
MK MaTepuanamn, obecneuvvBalOLMMM peanu3auuio COOTBETCTBYHOLUMX OOGpasoBaTesibHbIX
TEXHOMOIMMN.

4.1. KaneHaapHbIX y4eOHbIN rpaduk

KaneHgapHbin y4ebHbIM rpaduk 6akanaspuaTta no HanpasneHuto nogrotoskn 03.03.03
Paguodusmka (npodunb KomnsoTepHbIE TEXHOMOMMN nepegadn nHgopmauum) npeactasreH B
MpunoxexHun 1.

4.2. Y4yeOHbIN NNaH
Yy4yebHbIr nnaH npeacraeneH B MNpunoxeHun 2.

4.3. AHHOTauuMn paboymnx nporpamMm y4eObHbIX KypCcoB, AUCLUMNIINH
AHHOTauMn pabo4vnx nporpaMmm y4ebHbIX KypcoB, NpeaMeToB, AUCUMNNVH npeacrasne-
Hbl B MpunoxeHunn 3.

4.4. NMporpamMmmbl y4e6HOM U NPOU3BOACTBEHHOMN NMPAKTUK
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Mpn peanusaumm ganHon OOIT BO npegycmaTpuBaloTCa NPOU3BOLCTBEHHbIE MPAKTUKN

(MpunoxeHwne 4):

- yyebHas BblUUCAUTENbHAA MpaKTUKa: 4 ceMecTp, NPOAOIMKUTENbHOCTL 2 Hegenn (108
YyacoB, 3 3a4eTHble eaNHNULIbI);

- NPOM3BOACTBEHHAsA Hay4YHO-MCCneaoBaTenbckasa npakTuka: 6 cemecTp, NPOOOIPKUTENb-
HocTblo 2 Hegenun (108 yacos, 3 3a4eTHble eaNHULbI).

- MPOM3BOACTBEHHAasA NpeaanniioMHas npakTnka: 8 cemMecTp, NPOAOIKUTENBHOCTbIO 2 He-
aenu (108 yacos, 3 3a4eTHble eaUHULbI).

5. PakTnyeckoe pecypcHoe obecnevyeHme OOl GakanaBpwuaTa Nno HanpaBfieHUIO NOAro-
ToBKM 03.03.03 Pagnodmsunka

PecypcHoe obecneyeHne gaHHon OOl BO dopmupyeTtcsa Ha ocHoBe TpeboBaHuit K yc-
nosusam peanusauum OOIT BO, onpegensiembix rOC BO no HanpaBneHuto MNOAroTOBKU
03.03.03 Paguodumsumka ¢ yuetom pekomeHgauum cootsetcteytowwen OOIM BO.

Ob6pasoBaTenbHas TEXHOMNOrMS BKMOYaeT B cebsA KOHKpPETHOe npencTaBfieHue nraHu-
pyeMbix pe3ynbTaTtoB 06ydeHns, opmy obydeHuns, nopsaaok B3aumogencTeumsa CTygeHTa u npe-
nogasartens, MeToaukMm M cpeactBa oby4YeHWUs, CUCTEMY OMArHOCTUKN TEKYLLEero COCTOSHUS
y4yebHoro npouecca n cteneHn oby4eHHOCTU CTygeHTa.

JleKumnoHHble 3aHATUS cocTaBnsaT He 6onee 40% obwero obbemMa ayauTOPHbIX 3aHS-
M. dncumnnuubl (Mogynu) no Belbopy coctaenaioT He meHee 30% BapuaTuMBHOW YacTn bopka
1 «dncumnnuHbl (Mogynn)».

Mpn paspaboTke obpasoBaTesnibHOW NporpaMmmbl 4SS Kaxgoro moayns (y4ebHon gucum-
NAWHbI) NPEeaYCMOTPEHbI COOTBETCTBYHOLLME TEXHOMOMMN OByYeHns, KOoTopble NO3BONAT obec-
NneYnTb JOCTMKEHME NNaHMPYEMbIX pe3ynbTaToB 00y4eHus.

OcHoBHas Lenb NpUMeHeHUst METOAO0B aKkTUBM3aL MM 06pa3oBaTeNbHOW AeATENbHOCTU —
obGecneunTb CUCTEMHbIM NOAXOL K npoueccy oTbopa, CTPYKTYpPUPOBaHUS U NpeacTaBreHus
yyebHOro martepmana, CTUMynNuMpoBaTb MOTMBALMIO CTYQEHTOB K €r0 YCBOEHWUIO U NMOHUMAHWIO,
pa3BuUTb Y oby4aemblx TBOpYECcKMe cnocobHOCTN N ymeHne paboTaTb B Konnektnee, cpopmm-
poBaTb YyBCTBO JIMYHOM COMPUYACTHOCTU K KONMEKTUBHOW paboTe M OTBETCTBEHHOCTU 3a pe-
3ynbTaTbl CBOEro Tpyaa.

Ha 3aHAaTuAX ncnonb3ylTcs crneayrolmne coBpeMeHHble obpasoBaTeribHble TEXHONOMN:
npobnemHoe o0byyeHne, MHPOPMaLMOHHbIE TEXHOMNOMNN, MeXANCUMNNMHaApHOe obydeHne 1 ap.

HonyckatoTcst KOMOMHMPOBaHHbBIE OPMbI NMPOBEAEHUS 3aHATUIA:

- NNEKLUMOHHO-NPAaKTUYECKNE 3aHATUS;

- NEKUMOHHO-NabopaTopHbIe 3aHATUS;

- NabopaToOpPHO-KYPCOBLIE NPOEKTLI U PpaboThI;

- MeXOucUUnIMHapHbIe NPOEKTHI.

NMpenogaBaTeny camocToATENBHO BbIOMpaOT Hanbonee noaxoasimMe MetTodbl U PopMbl
NpoBeAeHNs 3aHATUIN N3 YMcna PEKOMEHAOBAHHLIX U COrnacytoT Bblibop ¢ kadeapon.

YyebHo-meToanyeckoe obecneveHmne OOl Hanpasnenusa 03.03.03 Pagnodusnka noa-
roToBKn 6akanaBpoB B NOSIHOM 00beme coaepXkntcs B pabounx nporpammax ANCUUNIIMH, poH-
e OLeHOYHbIX CpeaCcTB, NporpaMmax NpakTUK U UTOrOBOW aTTecTauuu.

CopepxaHue y4yebHO-meToan4eCcKMX MaTepunanos obecnedunBaeT He0b6Xo4MMbIA YPOBEHb
n obbem obpasoBaHus, BKMNOYAA M camMOCTOATENbHYIO paboTy GakanaBpoB, a Takke npeny-
cMaTpmBaeT KOHTPOIb kavyecTtBa ocBoeHust ctygeHtamm OOl B Lenom 1 OTAeNbHbIX €e KOMMo-
HEHTOB (NpunoxeHune 5).

Honsa npenogaBaTenen, NMELWNX YYEHYO CTeNeHb W/MNn yvyeHoe 3BaHMe, B 0o0liem
yucne npenogaesartenen, obecneymBaloLMx oOpasoBaTeNibHbIN NPOLECC NO AAHHONW OCHOBHOM
oGpasoBaTenbHOM NporpaMmme, cocTaBnsieT He MeHee 60 NPOUEHTOB, YYEHYIO CTENEHb AOKTOpa
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HayK u/unu yyeHoe 3BaHMe npodpeccopa MMeEKT He MeHee 8 MpOoLEeHTOB npenogaBaTenen
(npunoxeHwne 6).

Honsa paboTHMKOB M3 Yncna pykoBoauTenen n paboTHUKOB opraHmM3aummn, eaTenbHOCTb
KOTOPbIX CBSA3aHa C HanpasfeHHOCTbIO (Mpodunem) peannsyemon nporpammbl 6akanaespuata
(Mmetowmx ctax paboTbl B JaHHOM npodyeccnoHanbHon obnactu He MeHee 3 neT), B obuiem
yncne paboTHMKOB, peanuayoLmnx nporpammy 6akanaspmara, He MeHee 5 NPOLEHTOB.

Mpn ncnonb3oBaHMM 3NEKTPOHHbLIX N3gaHun (NpunoxeHue 7) By3 obecneynBaeT Kaxgo-
ro obyyaroLerocs Bo BpeMS CaMOCTOATENbHOW MOArOTOBKN paboymm MECTOM B KOMMbHOTEPHOM
Knacce ¢ goctynom B IHTepHET B COOTBETCTBUM C OO BEMOM U3yHaeMbIX QUCLUMSINH.

MomelleHns gns camocToaTenbHOW paboTbl 00y4YaloLMXCA OCHALLEHbI KOMMbIOTEPHOM
TEXHWUKOW C BO3MOXXHOCTbLIO MOAKN0YeHNs K ceTn "MIHTepHeT" n obecneyeHnem JOCTyna B ariek-
TPOHHYO MHOPMaLMOHHO-06pa3oBaTenbHYO Cpedy opraHu3auuu.

By3 obecneyeH HeobXxoaMMbIM KOMMMEKTOM SULEH3NOHHOIO nporpaMmmHoro obecnevye-
HUS.

BY3 pacnonaraet maTtepuanbHO-TEXHMYEcCKon Gason, obecneuymBalowen npoBedeHue
BCEX BMOOB OMCLUMNIIMHAPHON N MEXAUCUUNINHAPHON NoAroToBKM, NabopaTopHOM, npakTuye-
CKOM N Hay4YHO-uccregoBaTenbckon paboTbl 0byyarowmxcs, NnpeaycMoTPEHHbIX y4ebHbIM nna-
HOM BYy3a, U OENCTBYHOLMUM CaHUTAPHbIM M NPOTMBOMNOXAPHbLIM NpaBuiiaMm U Hopmam (npuno-
XeHune 8).

MaTtepunanbHo-TexHU4eckass 6asa, nmewwasaca Ha dakynbtete, obecneymBaeT npose-
AeHne y4yebHOro npouecca B nosiHoM obbeme. PakynbTeT pacrnonaraeT ABYMsS MOTOYHbIMU
NEKLUMOHHbIMM ayauTOPUSIMK, OCHALLEHHbIMU MYyINbTUMEAUAHbIMUA NPOEKTOpaMM N KOMMbIOTe-
pamu Ansa npes3eHTaunn ¢ AocTynomMm B VIHTepHeT, ayanTopusammn ans NnpoBeAeHnss CeMUHAPCKNX
N NEeKUMOHHbIX Ans rpynnbl 15-25 yenoBek, 7 nabopaTopusiMu, OCHaLLEHHBIMWA COBPEMEHHOM
BblYMCINTENBbHOM TEXHUKOM Ha Kaxgoro ctygeHTa (10-15 yenoBek) 1 MMeKOLWMMN YCIoBUSA AN
NpoBeAEeHNss CEMMHAPOB C UCMOSb30BaHMEM MPOEKLMOHHOro obopyaoBaHus. Y4yebHble ayau-
TOPUM OTBEYAKOT CAHUTAPHO-TUTMEHNYECKUM HOPMaM.

6. XapakTepucTtuka cpenbl By3a, obecneuymBaroLias passutme ooLeKynbTYPHbIX U coLm-
anbHO-NIMYHOCTHbLIX KOMNETEeHL U BbIMYyCKHUKOB

B yHuBepcuteTe co3gaHbl YCNoBUS AN aKTUBHOW XXM3HEAEeATeNbHOCTM oby4varolmxcs,
ANS rpaXkgaHCKoro camoonpeneneHns n camopeanusauum, Ans MakcMMmanbHOro yaoBneTsope-
HUSA NOTPeOHOCTEN CTYAEHTOB B MHTEMNEKTYarlbHOM, AYXOBHOM, KYNbTYPHOM U HPABCTBEHHOM
pasBUTUN.

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

- YnpasrneHue no coymnansHon n socnutaTtensHon pabote (YBCP);

- WWtab cTygeHyYeckux TpyaoBbIX OTPALOB;

- LIeHTp MonogéxHbIX MHMUMaTKB,

- Mcuxonoro-koHcynNbTauMoHHas cnyxba (B coctase YBCP);

- CnopTuBHbIV KNy6 (B coctaBe YBCP);

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

- ®doTorpacumyecknin LeHTp (B coctaBe YBCP);

- O3gopoBUTENBLHO-CNOPTUBHLIN KOMNIieke (B coctaBe YBCP).

CuctemHas paboTa BegéTcsa B akTUBHOM B3aMMOAENCTBUM C:

- Mpodcoro3Hom opraHm3aumen CTygeHToB;

- O6beanHEeHHbIM coBeTOM ObyyvaroLLmXCs;

- CTyoeH4YecKnm CoOBETOM CTyAropoaka;

- Mysesamn BI'Y;

- ABYMS1 AUCKYCCUOHHbIMM Kry6amu;

- TypUCTCKMM Knybom «benas ropav;
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- Knybom uHTennekTyanbHbIX UMp;

- YeTbIPbMS BONTOHTEPCKNMU OpraHn3aunsamu;

- YnpaBneHMem no MoNoaéxHom nonntnke AaMmHucTpaumm BopoHexckon obnactu;

- MonogexHbiM npasnTenbcTBOM BopoHexckon obnacTu;

- MonoaexHbiMm napnameHTom BopoHexckon obnactu.

B coctaBe MonogéxHoro npasutenctBa u MonogéxHoro napnameHTa BopoHexckomn
obnactn 60% 3TO CTyAEHTbl YyHUBEpPCUTETA.

KoopanHauMoHHbIM OopraHom cTygeHyecknx obbeamHeHun BIY asnaetca CoseT obyyato-
LLUMXCS, ONpeaensoLLMA KIoYeBbIe HanpaBrieHUst pa3BUTUS BHEYYEOHOM XU3HN B YHMBEpPCUTE-
T€ 1 NPU3BaHHbIN obecneunTb aPEKTUBHOE pa3BUTUE CTYAEHYECKMX OpraHmM3aummni, BXOOALWMX
B €ro CoCTasB.

B coctaB CoseTta obyvatowmxca BI'Y BxogaTt cnegywowme CcTyaeHYeckne opraHmsauumu,
peanuayloLime NpoeKTbl NoO pasnNnYHbIM HanpaBnNeHNAM BOCNUTATENbHON AEATENbHOCTH:

CTyneH4eckumn coBet

MonogexHoe apmxeHne agoHopoB BopoHexa «Kauenu»

Kny6 nHtennektyanbsHbix urp BI'y

KOpuaunueckas knvHmnka BI'Y n AKOP

Hay4yHo-nonynsapHbin Jlektopuin

LWTab ctygeHyecknx otpsgos BIY

Akt Becepoccuickoron CtyaeH4eckoro TypHupa Tpéx Hayk

depepanbHbI 00pa3oBaTenbHbI NPOEKT «AHGOMNOTOKY

LLkona aktuea BI'Y

Apxeornornyeckoe Hacrneaue LleHTpanbHoro YepHo3embs

CtyneHTbl — [etam

Ha dwmanyeckom dakynbtete obLMM PYyKOBOACTBOM BOCMUTATENbHOW OeATEeNbHOCTbIO
3aHMMaeTCHa AekaH, TeKywyl paboTy OCyLLeCTBNAIT U KOHTPONMUPYIOT 3aMecTUTenn gekaHa,
negarorn-opraHnM3aTopsbl, KypaTopbl y4eOHbIX Fpynn 1 opraHbl CTy4eHYECKOro camoynpaBneHus.

B yHuBepcutete 8 crtygeHuecknx obwexutuin. PaboTatoT 30 cnopTuBHbIX cekuun no 34
BMaam cropra.

CtyoeHTam  npefoctaBnsieTCd  BO3MOXHOCTb — NIleTHero OTAblxa B CNOPTUBHO-
0340pOBUTENBHOM KOoMMnekce «BeHeBUTUHOBOY, . AHana, Ha ocTtpoBe Kopdy (I'peumns). Opra-
HU3YIOTCS 3KCKYPCUOHHbIE Moe3akun rno ropogam Poccum, becnnaTHoe nocelieHne teaTtpos, My-
3ee, BbICTaBOK, KATKOB, CMOPTUBHbLIX MaT4yeln, 6accenHoB.

PaboTaeT oTaen cogencTeBns TpyaoyCTPOUCTBY BblMYCKHUKOB.

B yHuBepcuteTe peanuayloTcsl couumarnbHble NporpaMmmbl Ans CTYAEHTOB, B TOM 4uchne
BblAeneHne couunarnbHOM NoMoLWM ManoobecneyeHHbIM U HYXOalLWwuMcs, coumnansHas noa-
AepXKa OTAeNbHbIX KaTeropuin obyyaroLmxcs.

7. HopmaTuBHO-MeTOAMYECKOE ObecnevyeHne CUCTeMbl OLLeHKN KayecTBa OCBOEHUA 00y-
vyarowmmunca OOl 6akanaBpuaTta no HanpasneHuro noarotosku 03.03.03 Paguocdusunka

B cootBetctBUM ¢ PIFOC BO no Hanpasnenuto noarotoekn 03.03.03 Pagnodusmka un
TunoBbIM NOMOXEHNEM O By3e OueHKa kayecTBa ocBoeHnsa obydatowmmmca OOl Gakanaspua-
Te BKNHOYaeT TeKyLMn KOHTPOISb YyCNEeBaeMOCTU, NPOMEXYTOYHYIO N UTOrOBYIO rOCYyapCTBEH-
HYI0 aTTecTaumo obyyatoLLmxcs.

Ha ocHoBe TpeboaHun ®IrOC BO n pekomeHgaumin npumepHon OOIT no HanpaBneHuo
noarotoBku 03.03.03 Paguodumsuka paspaboraHa maTtpuua cOOTBETCTBUSA KOMMNETEHUUN U CO-
ctaBHbIx YacTten OOl (npunoxeHwue 7).

7.1.Te|<yu.w||7| KOHTPOJ1b yCneBaeMOCTU U NPOMEeXYTOYHaA aTTecTauus
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B cootBetcTBUM € TpebosaHusammn ®IrOC BO n pekomeHgaumsamm OOl BO no Hanpas-
nenuto noarotoBkm 03.03.03 Pagnodumamka ans npoBedeHns TeKyLwero KOHTponsa ycrneeBaemo-
CTU N NPOMEXYTOYHOM aTTecTaumm co3gaHbl COOTBETCTBYOLME (POHObLI OLLEHOYHbIX CPELCTB.

OTN OoHAbI BKMOYAKOT: KOHTPOSbHbIE BOMPOCHI M TUNOBbIE 3a4aHNA NS NPaKTUYEeCKNX
3aHATUI, NabopaToOPHbIX U KOHTPOSIbHBIX PaboT, KOMMOKBMYMOB, 324€TOB U 3K3aMEHOB; TECTbI U
KOMMNbIOTEPHbIE TECTUPYHOLME NPOrpaMmmbl; NMPUMEPHYHO TEMATUKY KypCOBbIX paboT/npoeKTos,
pedepaTtoB U T.M., a TakKe MHble POPMbl KOHTPOSS, MNO3BONAIOLWNE OLLEHUTb CTENEHb COOPMU-
POBaHHOCTWN KOMMNETEHLMI 0ByYaroLLmMXCs.

7.2. TocypnapcTBeHHas utorosas atrectauua BbinyckHukoB OOl 6akanaBpmaTta

NTorosaga atrectauus BbiNyCKHUKA BbicLLEro y4ebHoro saBegeHus ssndetca obssaterb-
HOWM M OCYLLEeCTBNSETCS Nocrie 0CBOeHNA obpasoBaTenbHOM NporpaMmmbl B MOSIHOM 06beme.

Ha ocHoBe [NonoxeHust 06 NTOroBon rocya4apCTBEHHOM aTTecTauuun BbiMyCKHUKOB BbIC-
Wwnx y4ebHbix 3aBegeHun Poccunckon depepaumm, yteepxaeHHoro MuHuctepctsom obpaso-
BaHUA 1 Haykn Poccurckon degepaumn, TpedosaHmn ®IrOC BO n pekomeHgaumin OOl BO no
COOTBETCTBYHOLLEMY HanNpaBneHWo NOArOTOBKM pa3paboTaHbl N yTBepXKAeHbl TpeboBaHMs K Co-
AepXXaHnto, 06beMy M CTPYKTYpE BbINMYCKHbIX KBanNngrKaLMOHHbIX paboT.

B utorosylo atTecTtauuio BXoOguT 3allmTa BbINYCKHOW KBanudukaumoHHon paboTbl (ba-
KanaBpckon paboTbl). bakanaspckMe paboTbl BbIMNOMAHAKTCA MO TeMaM, YyTBEPXAEHHbIM Y4e-
HbIM COBETOM (paKkynbTeTa.

ATTEeCTauNOHHbIE WCMbITAHUS, BXOASALWME B COCTaB MTOMOBOW aTTeCcTauumn BbiMyCKHUKA,
AOSMKHbI MOSMTHOCTBIO COOTBETCTBOBATbL OCHOBHOW O6pasoBaTesibHOM nporpamme 6akanaBpcKom
noaroToBkM KomnbloTepHbIe TeXHONoruy nepegaym nHdopmadm, KoTOpyr OH OCBOWN 3a Bpe-
MS 0ByYeHus.

Mpun opraHmsaumn paboTbl Hag OGakanaBpckon paboTon Kadedpa Mnocne 3aBepLleHust
TeopeTnU4eckoro obyyeHus B 7-M ceMectpe npoBoAUT paboTy Mo BbIOOPY M YTBEPXKAEHUIO TEM
OakanaBpckux pabot. Tembl Bcex BakanaBpckux paboT COOTBETCTBYHOT TeMaTuke paboTbl Ka-
deapsbl.

TemaTunka BbIMYCKHbIX KBaNMUKaUMOHHBIX paboT HarnpasfeHa Ha peleHue npodec-
CMOHanbHbIX 3a4av:

CTaTUCTUYECKOro CUHTE3a U aHanmsa anroputMoB 06paboTKn CUrHamNoOB ¢ HEM3BECTHbLIMU
napameTpamMmu, Habngaembix Ha OHE NOMEX;

TEOPETUYECKOrO N IKCNEPUMEHTANIbHOrO UCCrea0oBaHUS NMPOXOXAEeHNA PaanoBOSIH Yepes
pasnuyHble cpeapbl, uccnegoBaHMe aMarpaMmm HanpaefeHHOCTU CYLLECTBYOWNX U NepCrnekTus-
HbIX n3ny4aTenen,

TEOPETUYECKOrO M 3KCMEPUMEHTAsIbHOrO0 MCCNneaoBaHUs MOBbIWEHUA ObICTpoaenCTBUS
KITlOUEBbIX 95IEMEHTOB Ha TPaH3UCTOpaXx;

nccrnegoBaHue onTUMM3auum COBPEMEHHBLIX CUCTEM TeNEKOMMYHUKaL M.

HenocpeactBeHHoe pykoBOACTBO HakanaBpamu OCYLLECTBISIETCA TOMbKO pyKoBOAUTE-
NSMU, UMEIOLLIMMUN YYEHYIO CTEMNEHb.

TpeboBaHus, 06ycrnoBneHHbIe CneLmannu3MpoBaHHOM NOAroTOBKOW BGakanaepa, BKo4Ya-
lOT:
eriadeHue:

e HaBblkaMX CaMOCTOATESTIbHOM Hay4YHO-MUCCeaoBaTeNbCKOM AeATENbHOCTY;

e HaBblkamMyu NpoBeaAeHNsT PU3NYECKOro IKCNEPUMEHTA:

e MeTO4aMM OLEHKN TOYHOCTU IKCNEPUMEHTANbHbIX Pe3ybTaToB;

e JKCMEepUMEHTarnbHbIMM METOAAMU UCCNeaoBaHMs KonebaTenbHO-BONTHOBLIX CUCTEM,;

e HaBblkamu paboTbl C COBPEMEHHbLIM 3KCMNEPUMEHTalbHLIM 060pYAOBaAHNEM;

e MCCNegoBaHus, NPOEKTUPOBAHUS N NPUMEHEHNA KOMMIOHEHTOB UHTErpanibHOM 3NEKTPOHNKNA U
NnoslynpoBOAHMKOBbLIX NPMOOPOB;
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e MeTO4aMu M cpeacTBamMu KOMMbIOTEPHOrO MOAENMPOBaHNA (OU3MYECKMX MPOLLECCOoB U sBre-
HUW B pagnodunsnke;

e OCHOBHbIMW COBPEMEHHbLIMM METOA4AMM pacyeTa N NPOEKTUPOBaHNSA LMGPOBLIX CUCTEM;

yMeHue:

e opMynuMpoBaTb U pellaTb 3aJaudn, BO3HMKAKOLME B XOOe HayyYHO-UccregoBaTenbCKon u
Hay4YHO-UHHOBALMOHHON [OeATenbHOCTY;

e BblOMpaTb HeoOXoaMMble MeTOAbl UCCreaoBaHUs, pacdeTa pagnodusnyecknx U Tenekom-
MYHUKALMOHHbIX CUCTEM;

e 0006WaTb 1 oTpabaTtbiBaTb NOMyYEHHbIE pe3yrnbTaThbl, aHaNM3NPoOBaTb U OCMbICIINBATbL UX C
y4eTOM nnTepaTypHbIX AaHHbIX;

e BecTu bubnuorpaduyeckyto paboTy C NpMBreYeHEM COBPEMEHHbLIX NMH(POPMALIMOHHBIX TEX-
HOMNOMNN;

e MpeacTaBnsaATb UTOrMM NpoaeniaHHon paboTbl B BUAE OTYETOB, 0630p0oB, AOKMNAAoB, pedepa-
TOB U cTaten, 0POPMMEHHbIX B COOTBETCTBUU C OOLLENPUHATBIMU HOPMaMK, C NPUBEYEHU-
€M COBPEMEHHbIX CPeACTB peaakTUpPOBaHUS 1 nevaTy;

e UCMONb30BaTb MaTeMaTU4eCKU annapaTt U YUCHEHHblE MeToabl, M3nYeckne n matemaTtu-
yeckme (pU3NKo-xmmMmmyeckme Moaeniv NpoLeccoB U ABMEHUN, Nexallmx B OCHOBE COBPEMEH-
HOW paanodUn3nKu;

e MNpeacTaBnATb UTOMM NpoaenaHHon paboTbl B BUAE OTYETOB, pedepartoB, ctaten, ohopm-
NEHHbIX B COOTBETCTBMM C MMeLWMMUCS TpeboBaHUAMN, C NPUBEYEHNEM COBPEMEHHbIX
CpencTB pefakTupoBaHUs 1 neyaTu.

e MNPUMEHATb COBPEMEHHbIE TEXHOMOMMYeckMe npoLecchbl U TexHosnornyeckoe obopyaoBaHue
Ha 3Tanax uccnegoBaHud, pa3paboTkn U NPOM3BOACTBA MaTepuanoB N U3LENUN MUKPOISEK-
TPOHUKY;

e MAOEHTUUUMpOBaTL HOBbLIE 0BNacTn uccrnegoBaHUn, HoBble Npobnembl B cdepe pusnkn
MHOPMALMOHHBLIX CUCTEM U TENEKOMMYHUKaLWI;

e paspabaTtbiBaTb MOAENM UCCredyeMblX MPOLIECCOB, 3N1IEMEHTOB, NPMOOPOB U YCTPOWCTB
ANEeKTPOHHOW TEXHUKM.

8. ﬂpyme HOpMaTUBHO-MeTOAUYEeCKMEe AOKYMEeHTbl U MaTepuarnbl, obecneyuBalLme Ka-
4eCTBO NOAroToBKHU 06yqa|ou.unxc9|

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

- NpurnaweHne Beaywmnx cneumanucToB — NPakTUKOB M3 YMUCna pykoBoauUTeENen otpac-
neBbIX NPeAnpUATUA ANs NpoBeaeHUss MacTep-Knaccos no gucuunimHamM npogeccnoHarnbHoro
umKna;

- NpUMeHeHne obpasoBaTenbHbiX 6a3 3HaHMN N MH(OPMALMOHHBIX pecypcoB rnobanb-
HOW ceTn NHTepHeT Ansa pacmnpeHnsi BO3MOXHOCTEN U3YyYeHNa ANCUNMNINH y4eBHOoro nnaHa u
O3HaKOMJSIEHMUS C NOCNEAHUMN JOCTMXKEHUSAMN B PA3NIUYHbBIX OTPACIAX HAYKN U TEXHUKM;

- NnpumeHeHne NM3BM n nporpaMmm KOMMNbOTEPHOM rpaduky No umknam obmx matema-
TUYECKNX U eCTECTBEHHOHay4HbIX, obLienpodeccnoHarnbHbIX U cneynanbHbIX UCUUMANH Npu
NpoBeAeHNN NPaKTUYECKMUX 3aHATUI, KyPCOBOrO NPOEKTUPOBAHNA 1 BbiNoNHeHnn BKP.

[na camocTtositTenbHon paboTbl CTYAEHTOB npeaycmaTpuBaeTcs paspaboTka Mo Bcem
ancumnnuHam OOl meToandeckux pekomeHaauun, ¢ NOMOLLLK KOTOPbIX CTYAEHT opraHusyeT
cBot paboTy. B npouecce camocToAaTeNbHON paboThl CTYAEHTbl UMEKT BO3MOXHOCTb KOHTPO-
nMpoBaTb CBOWU 3HAHMUS C MOMOLLbIO pa3paboTaHHbIX TECTOB MO AUCLUNIIMHAM crneunasnbHOCTMU.

B aucumnnunHax npodeccnoHanbHOro Lukna npegycMoTpeHo UCMonb3oBaHWE WHHOBA-
LMOHHBIX TEXHOMOMM (cpeacrTea TENEKOMMYHUKaUUN, MynbTUMEANNHbIE MPOEKTOPLI, cneuyna-
nn3npoBaHHoE nporpamMmmMHoe obecrneyeHne 1 cpeacTea KOMMbLIOTEPHOW ANArHOCTUKK).

Kpome TOro, B obpasoBaTefnibHOM MpoLuecce UCMOfb3YyHTCA criegyowme NHHOBaLMOHHbIE
MeToAbl:
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- NPUMEHEHUNE INEKTPOHHbIX MyJ'IbTI/IMe,EI,I/IIZHbIX y‘-le6HI/IKOB n y‘-le6HbIX nocobum;

- NpuMeHeHne akKTuBHblIX METOAO0B o6yqu|/|ﬂ, «KOHTEKCTHOro O6y‘-IeHI/IFI)) n «06yLIeHI/1$I Ha
OCHOBE OfblTa»:

- Ucnosb3oBaHME MPOEKTHO-OPraHn3aunOHHbIX TEXHOMOormm o6yqu|/|ﬂ pa60Te B KOMaHOe
Ha KOMMMNeKCHbIM pelleHneM npakTn4eCcKkmnx 3agad.

lMporpamma cocTasrieHa: kacdeapon pagnogusnki.

Mporpamma ogobpeHa Hay4YHO-MeTOANYECKMM COBETOM (DU3MYECKOro dhakyrbTeTa

[ekaH duamyeckoro cakynoteTa /A.M. BobpeLuos/

3aB. kahegpon pagnodunamnku /A.IN. TpncoHos/

Kypatop nporpammsl /Léj /K0.3. Kopuarun/
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Mpunoxenue 1. Npachmk yuebHOro npouecca

CeHT56pb OkT56pb Hos6pb [lekabpb SHBapb ®eBpanb MapTt Anpenb Mati MioHb Mionb ABrycr
n o < i i mn (e0] o~
vee [~ [=[5[R| &[22 [5]s[=[2RE] [ R IR = [2]2] 8] =2 [3 |2 [=2]7]R] s (22 [3|= [ 5[5 5 < T R = [2]2 T8 5 = [2[R[7
NEEIR o|3| R HEIEINNEEIRD w3 Nlo| S NS 0|2 I EI IR B o| 3K IR
112]314|5]6|7|8]9]10f{11]12]13|14]|15|16|17|18|19(20]|21|22]|23|24]|25(26]27|28|29|30]|31|32]33|34|35|36|37|38(39|40|41|42]|43|44|45]|46|47|48]|49]|50{51]52
I [5]3[3|K|K [5]3|3| K| K| K|K|K[K[K[K
3 3
| | [ 51 | V]
II E1IEIEIS L | |23 Y| KIK|K|K[K|K
E) Yy K
i [5]3[3|K|K ]33 n|n|K|K|K|K[K[K[K
3 3
L | 3] LK [ 5] (0] | T
v | 5| 3| | K| Snfnprfr)r{rxfKIK{KIK{K|K[K[K
3 K n r K
2. CBOAHbIE AaHHbIE
Kypc 1 Kypc 2 Kypc 3 Kypc 4 Uroro
TOr
ceM. 1| cem. 2| Becero | cem. 1| cem. 2| Bcero | ceM. 1| cem. 2| Bcero | cem. 1| cem. 2 | Bcero
TeopeTuyeckoe obyyeHue 181/3| 18 1/3|36 2/3{ 18 1/3| 17 2/3| 36 |181/3|171/3|352/3|181/3|132/3| 32 |1401/3
D |2K3aMeHaUMOHHble ceccum 22/3|22/3|51/3(22/3|22/3|51/3(22/3|22/3|51/3| 2 [11/3]|31/3(191/3
Y |YuebHas npakTuka 2 2 2
M [lMpon3sBoacTBeHHas NpaKTuka 2 2 2 2 4
I |loc. ak3aMeHbl n/vnu 3awmTa BKP 4 4 4
K |KaHukynbl 2 8 10 2 | 62/3(82/3] 2 7 9 2 | 82/3(102/3]381/3
UToro 23 29 52 23 29 52 23 29 52 [221/3]292/3] 52 | 208

MpunoxeHue 2. Y4eOHbIN NNaH
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CemecTp 1 CemecTp 2
Yacos Yacos
A A
Ne |npekc HanmeHoBaHune K ta K K ta K
OHTPOIb OHTP OHTPOINb OHTP
Beero Bcero| ek | Jla6 | Mp | KCP CPC onb Beero Bcero| ek | Ta6 | Mp | KCP cPC onb
ANCLUUIMJINHDbI |(I'InaH) 1134| 538 | 188 | 144 | 206 452 | 144 1134| 556 | 186| 144 | 226 434 | 144

1 |B1.B.1 Uctopus 3k3 144 | 36 | 18 18 72 | 36
2 |b1.B.2 Pycckuii s13bIK U KynbTypa peun 3a 72 18 | 18 54
3 |b1.B.3 DKOHOMMKA k3 144 | 36 | 18 18 72| 36
4 |b1.6.4 MpaBoBeaeHne 3a 108 | 36 | 18 18 72
5 |b1.B.6 MHOCTpaHHbIN A3bIK 3a 108 | 36 36 72 3a 72 36 36 36
6 |b1.6.7 Moaynb "O6lwas pusnka" Ok33aK| 270 | 144 | 36 | 72 | 36 90 | 36 |Oxs3aK| 270 | 144 | 36 | 72 | 36 90 | 36

b61.5.7.1 MexaHuka k3 K 144 | 72 | 36 36 36| 36

61.6.7.2 MonekynspHas ¢mzmka k3 K 144 | 72 | 36 36 36 | 36

b1.6.7.5 O61ymii chuznyeckmii NPaKTuKym 3a 126 | 72 72 54 3a 126 72 72 54
10 |B1.5.9 Moaynb "MaTemaTyka" 3}5(32(?’ 324 | 162 | 72 90 9 | 72 3}5(32(?’ 324 | 162 | 72 90 9 | 72
11 |51.5.9.1 MaTtemaTnueckui aHams3 k3 K 180 | 90 | 36 54 541 36 Ok3 K 180 | 90 | 36 54 54 | 36
12 |51.5.9.2 AHaIMTU4eckasi reoMeTpusi k3 K 144 | 72 | 36 36 36 | 36
13 |51.5.9.3 JIunevinas anrebpa k3 K 144 | 72 | 36 36 36 | 36
14 |b1.5.10 Moaynb "WHdopmaTmka" 3a 144 | 72 | 36 | 36 72 3a 144 | 72 | 36 | 36 72
15 |51.5.10.1 UHopmaTrka 3a 144 | 72 | 36 | 36 72
16 |61.5.10.2 AJIropUTMbI 1 S3bIKVU MPOrPaMMUPOBaHNS 3a 144 | 72 | 36 | 36 72
17 |B1.6.19 dusnyeckas KynbTypa 3a 18 16 8 8 2 3a 18 16 6 10 2
18 DNeKTUBHBIE KYpChl MO (DU3NYECKON KyNbType 54 54 54 54 54 54

OBA3ATEJIbHbIE ®OPMbl KOHTPOJ14

3k3(4) 3a(5) K(3)

3k3(4) 3a(5) K(3)
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Cemectp 3 Cemectp 4
Yacos Yacos
A A
Ne |Haekc HanmeHoBaHune K ya KOHTDOMS ya
oo | B cero cpc |KorTp[forTPonef g ooy cpc |KoH™
Bcero| Jlek | Na6 | MNp | KCP onb Bcero| Jlek | Na6 | MNp | KCP Oonb
ANCUMnINHbI |(ﬂnaH) 1134| 556 | 184 | 144 | 228 434 | 144 1033| 513 |168| 168|177 376 | 144
1 |B1.B.5 dunocodus k3 144 54 | 18 36 54 36
2 |B1.6.6 MHOCTpaHHBbII S3bIK k3 108 36 36 36 36
3 |B1.6.7 Moaynb "ObLas ¢usmnka” Ok33ak| 270 | 144 | 36 | 72 | 36 90 | 36 |9xs3aK| 270 | 136 | 34 | 68 | 34 98 | 36
4 |b61.5.7.3 D/IeKTPUHECTBO U MArHETU3M Ok3 K 144 72 | 36 36 36 36
5 |61.6.7.4 KonebaHwnsi v BOJIHbI, ONTUKa Ok3 K 144 68 | 34 34 40 36
6 |b1.5.7.5 061Ut puanueckmii NPaKTuKym 3a 126 72 72 54 3a 126 68 68 58
7 |1B.9 Moayn "MatemaTuka" a0 | 360 | 180 90 90 144| 36 |ow(@)3a| 360 | 132 | 66 66 156 | 72
b1.5.9.1 MaTtemaTudeckmii aHanm3 k3 K 144 | 72 | 36 36 36 | 36
9 |b61.5.9.4 AngepeHuymnarnbHble ypaBHEHNS 3a0 K 108 72 | 36 36 36
10 |51.5.9.5 BEKTOPHbIVI U TEH30PHBIVI aHa/ U3 3a 108 | 36 | 18 18 72
11 |61.5.96 Teopusi BEPOSATHOCTEN M MAaTEMaTUYECKAS -_ 144 | 50 | 34 16 58 | 36
cratucTuka
Teopus QpyHKUMIE KOMITIEKCHOIO
12 |51.5.9.7 HEpEMEHHOID Ok3 144 | 50 | 16 34 58 | 36
UIHTErpasibHble ypaBHEHUS 1 BapUALIMOHHOE
13 |51.5.9.8 SCUCTeHTE 3a 72 32 | 16 16 40
14 |B1.B.11 Moaynb "TeopeTuyeckas pusmka" 3a0 K 180 | 84 | 34 | 50 96
15 |h1.5.11.1 TeopeTnyeckass MExaHUKa 3a0 K 180 84 | 34 | 50 96
16 |b1.6.14 MWKpONPOLECCOPHbIE CUCTEMBI 3a 180 72 | 36 | 36 108
17 |b1.B.15 TeopeTnyeckme OCHOBbLI PAANOTEXHUKN Ok3 Krl 144 84 | 34 | 50 24 36
18 |b1.6.19 dursnyeckas KynbTypa 3a 18 16 4 12 2 3a 18 16 16 2
19 DNEKTUBHbIE KypCbl MO (pU3NUECKol KynbType 54 54 54 61 61 61
OBA3ATEJIbHbIE ®OPMbl KOHTPOJISAA Sk3(4) 3a(4) 3a0 K(3) 2k3(4) 3a(3) 3a0 K K(2)
YUYEBHAS NMPAKTUKA | (MnaH) 108
YyebHas BbluMCIMTENbHASA 3a 108
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CemecTtp 5 CewmecTp 6
Yacos Yacos
A A
Ne |MHpekc HaunmeHoBaHue KoHToo ya KoHToo ya
HTPOINb HTPOIb
P Bcero CPC KoHTp P Bcero CPC KonTp
Bcero| Jlek | Ta6 | Mp | KCP onb Bcero| ek | JTa6 | Mp | KCP onb
ANCLUUIMJINHDbI |(I'InaH) 1134| 558 | 198| 252| 108 432 | 144 1023 521 | 218| 236 | 67 358 | 144
1 |61.B.8 Moaynb "ATOMHas 1 saepHas gusmka" 3a(2) 216 72 | 36 | 36 144
2 |51..8.1 AToMHas usnka 3a 108 36 | 18| 18 72
3 |h1.5.8.2 ApepHas ¢mznka 3a 108 | 36 | 18 | 18 72
4 |b1.6.11 Moaynb "TeopeTnyeckas ¢usmka” 3ksK | 180 | 90 | 36 | 54 54 | 36 | oxksk | 180 [ 100 | 50 | 50 44 | 36
5 |h1.5.11.2 SnekTpognHamMmKka 3k3 K 180 | 90 | 36 | 54 541 36
6 |h1.5.11.3 KBaHTOBasi MEXaHUKa k3 K 180 | 100 | 50 | 50 44 | 36
7 lprpaa  |MoAYIL "Ousnka konebaTenbHbix os | 144 | 68 | 34 | 34 40 | 36
BOJIHOBbIX MPOLIECCOB
8 |h1.5.12.1 Teopus KonebaHmvi Ok3 144 | 68 | 34 | 34 40 | 36
9 |b1.6.13 Moaynb "IneKkTpoHuKa" Ok3 144 | 72 | 36 | 36 36| 36 |OksKknNK| 144 | 68 | 34 | 34 40 | 36
10 |51.5.13.1 PagmosnekTpoHuka k3 144 | 72 | 36 | 36 36| 36
11 |61.5.13.2 DU3NIECKass 3/1EKTPOHUKA Ok3KMNK| 144 | 68 | 34 | 34 40 | 36
12 |B1.6.16 MeTtoabl MaTeMaTn4eckon hrsmkn 3k3 K 144 | 72 | 36 36 36 | 36
13 |B1B.17 YucneHHble METOAbLI M MaTEMATUUYECKOE s K 144 | 68 | 34 | 34 20 | 36
MOAENMpoBaHue

14 |61.B.0.1 |PagunoTexHMYeckne Lenm 1 curHasbl OkaKM | 144 | 72 | 36 | 36 36 | 36
15 |61.B.0/1.2  |ATOMHbII CriekTpasibHbli aHanms 3a 72 18 18 54
16 |61.B.0.5 |PaguonpueMHble ycTpoicTBa 3a0 108 | 68 | 34 | 34 40
17 |61.B.0A.7 |CneunpakTukym 3a 108 | 72 72 36 3a 108 | 50 50 58




18

CemecTtp 5 CemecTp 6
Yacos Yacos
A A
Ne |Mnpekc HanmeHoBaHne KOHTDOM ya KOHTDOM ya
P Bcero CPC KoHp P Bcero CPC KoHTp
Bcero| Jlek | a6 | Mp | KCP onb Bcero| Jlek | Na6 | Mp | KCP onb
ANCLUUIMJINHDbI |(I'InaH) 1134| 558 | 198 | 252| 108 432 ] 144 1023 521 | 218 236 | 67 358| 144
18 DneKTUBHbIE KYpCbl MO U3MYECKON KyNbType 3a 54 54 54 3a 51 51 51
19 |61.8.08.1,1 |/MUTaLMOHHOE MoAGTMPOBaHYE 3a 72 | 36 | 18 18 36
TENEKOMMYHMKALIMOHHBIX CUCTEM
20 |51.B.4B.1.2 |OntumarbHbie METOAbI PUEMA CUrHA/IOB 3a 72 36 | 18 18 36
21 [1.8.aB.2.1 [EOPYA ONTMHeCKiX cuCTem 3a 72 | 32| 16 16 40
TeNeKOMMYHMKaLMiA
22 |51.8.8.2.2 OnTUMasibHbIE METOAbI PA3TINYEHUS] - 72 32 | 16 16 40
CUrHanoBs
23 |B1.B.[B.7.1 |OcHoBbI kpunTorpacdumm 3a 72 16 | 16 56
24 |51.8,18.7.2 | TEXMHeECKHE CpeACTEE SaLITS! sa | 72 | 16 | 16 56
UHTE/NIEKTYaIbHOM COBCTBEHHOCTH
25 |61.B./4B.7.3 |3awmra uHcopmaLmm B MUKPOI/IEKTPOHMKE 3a 72 16 | 16 56
OBA3ATEJIbHbIE ®OPMbl KOHTPOJ14 3k3(4) 3a(5) KM K(2) 3k3(4) 3a(3) 3a0 K K(3)
NMPON3BOACTBEHHAS NMPAKTUKA | (Mnan) 108
||-|pOVIBBO,lJ,CI'BeHHaﬂ Hay4HO-MCCeaoBaTeNbCKas 3a 108
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Cemectp 7 CewmecTtp 8
Yacos Yacos
Ne |NHpekc HaunmeHoBaHue KowTpons Ava Kowrp | Konmpors Ava KoHTp
Boero Bcero| Jlek | a6 | Mp | KCP CPC onb Beero Bcero| Jlek | a6 | Mp | KCP cPe onb

AUNCLUMINJINHDI |(I'InaH) 1080 504 | 216 | 234| 54 468 | 108 828 | 392 | 168| 182 42 364 72

1 |Bl1.B.11 Moaynb "TeopeTudeckas dumsmka" k3 K 108 | 70 | 28 | 42 2 36

2 |61.5.11.4 TepMognHaMuKa v CTaTUCTUYECKAsH u3nKa k3 K 108 | 70 | 28 | 42 2 36

3 |51.6.12 r;“:c’)‘:b;;?lfsgﬁzc'é‘;’;?‘saTe”b“b'x " 3,?;(?(23)3 504 | 252 | 126 | 126 180 72

4 |h1.5.12.2 PacripocTpaHeHne 371eKTPOMarHUTHbLIX BOJTH 3akK 144 | 72 | 36 | 36 72

5 |h1.5.12.3 Cratuctnyeckasl pagnogmsmka k3 K 180 | 108 | 54 | 54 36 | 36

6 |51.5.12.4 Du3snKa BOJSTHOBbIX MPOLJECCOB OkakKn [ 180 | 72 | 36 | 36 72 | 36

7 |61.6.13 Moaynb "3nekTpoHmKa" k3 144 | 72 | 36 | 36 36 | 36 k3 108 | 56 | 28 | 28 16 | 36

8 |51.5.13.3 [Tos1yrpoBoAgHNKOBAS 3/1EKTPOHMKA k3 144 | 72 | 36 | 36 36 | 36

9 |b51.5.13.4 KBaHTOBas pagnogusnka k3 108 | 56 | 28 | 28 16 | 36

10 |b1.6.18 Be3onacHOCTb XM3HeaesTenbHOCTM 3a 108 | 28 | 14 14 80

11 |61.B.0A.3 |AcTpodusuka 3a 108 36 | 18 18 72

12 |B1.B.0A.4 |DyHKUMOHANbHAs 3NEKTPOHUKA 3a 108 | 56 | 28 | 28 52

13 |61.B.0A.6  |PeweHwne 3agay Ha OBM 3a 72 56 | 28 | 28 16

14 |61.B.0A.7  |CneunpakTukyMm 3a 144 | 72 72 72 3a 108 56 56 52

i [ouoassa [Hoomecrosicns goomsomn| gy | qon | 55 10| (8| |7

16 |61.8.4B.3.2 ngf; Op;eaf::’e METOAb! 00paGoTKH 3@ | 108 | 36 | 18 18 72

17 |61.B.[B.4.1 |OCHOBbI MO6USIbHBIX CUCTEM CBSI3M 3a 72 36 | 18 18 36

18 |61.8.4B.4.2 Z;;:f;; Zgﬁ;ﬁg;”:;g;’;;ﬁ , 3a 72 | 36 | 18 18 36
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Cemectp 7 CemecTp 8
Yacos Yacos
A A
Ne |Mnpekc HanmeHoBaHne K ta K ya
OHTPOJ1b OHTPOIb
P Bcero CPC KorTp P Bcero CPC KoHp
Bcero| Jlek | a6 | Mp | KCP onb Bcero| Jlek | Ta6 | Mp | KCP onb
ANCLUUIMJINHDbI |(I'InaH) 1080| 504 | 216 234 | 54 468 | 108 828 | 392 | 168| 182 42 364 72
OnemeHTHas 6a3a 1 QyHKUMOHASbHbIE Y3/1bI
19 (b1.B.AB.5.1 ANNADPaTYpb! TENEKOMMYHUKALIWT 3a 72 28 | 14 14 44
20 |b1.B.[iB.5.2 |LnghpoBsbie cucremel nepegayqm nHpopmaumm 3a 72 28 | 14 14 44
21 |B1.B.AB.6.1 |Paanodusmueckne metoabl 3a 72 28 | 14 14 44
22 |61.8.18.6.2 ;’eopemquKMe OCHOBbI PafNOTEXHUKM YacTp o 72 28 | 14 14 44
M3ny4eHue n pacnpocTpaHeHue
23 |0TA1 HECMHYCOMAANbHbIX BOJTH sa 72 14114 58
OBA3ATEJ1IbHbIE ®OPMbl KOHTPOJ1A 2k3(3) 3a(5) KN K(2) 2k3(2) 3a(6) K
NMPOU3BOACTBEHHASA NMPAKTUKA | (MnaH) 108
||-|pOVI3BO,D,CTBeHHaFI npeaauniIoMHas 3a 108
rOCYAQAPCTBEHHASA UTOITOBAS ATTECTALIMA | 216 |
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MpunoxeHue 3. AHHOTauuKU pabounx nporpamm
B1.5.1 WUctopus

Llenu n 3agayum yue6HOM AUCLUNIIUHDI.

Lensto aucumnnuubl «Mctopusi» aBNSieTCs: U3ydeHue LenoCTHOro Kypca WCTOpUM cOoBMe-
CTHO C ApYyrMMK AuCUMNNMHaMKN UuKna; oopMMpoBaHne y CTy4eHTOB COBPEMEHHOIO MUPOBO3-
3pEHUS; OCBOEHNE UMW COBPEMEHHOIO CTUSISI MbILLNEHWUA.

B xoge nsyyeHus aucumnnuHbl «ctopusi» cTyaeHTbl OOMKHbI: MMeTb NpeacTaBrieHne O Cyll-
HOCTM, popMe U DYHKLMM UCTOPUYECKOTO 3HAHUS; OBNAAEeTb dieMeHTaMn UCTOPUYECKOro aHa-
nn3a; 3HaTb: MOHATUIHBIN annapaT UCTOPUYECKON HayKN, OCHOBHbIE METOAbI UCCINEAOBaHMUS UC-
TOPWM; CYLLHOCTb, COAEp)XaHWe, 0COBEHHOCTM Pa3BUTUS OTEYECTBEHHOW UCTOPUWN; OCHOBHOWM
CNEKTP KOHLEMNUUA UCTOPMUYECKOTO PasBUTUS, TOYEK 3PEHUS MO YaCTHbIM UCTOPUYECKUM MpOo-
6rnemam; ymeTb: CaMOCTOSTENbHO aHanNM3MpoBaTb UCTOpUYeckne akTbl; NPUMEHSATb MPUHLIN-
Mbl UCTOPU3Ma OOBEKTMBHOCTM B aHanM3e UCTOPUYECKOro MaTepuana; npuMMEeHsiTb MomyYeH-
Hble 3HaHUS U YMEHMS MPU aHanM3e COBPEMEHHbIX COLMAanbHO-9KOHOMUYECKUX U COoLManbHO-
NONUTUYECKUX NPoGeM CoOBpeMEHHOro aTana pasBuUTNs OTeYECTBEHHOW UCTOPUN; UMETb HaBbl-
K1 paboTbl C UICTOPUYECKMMM UCTOUYHUKAMMN.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eamHULbl) y4eOHON ANCLMNIIUHDBI.

CopepxaHue ANCUMNAWHBI OXBaTblBaeT KPYr BOMPOCOB, CBA3aHHbIX C WU3y4YeHUEM cre-
AyoLWwunX pa3aenos:

CyLwHOCTb, hopMbl, PYHKLUK UCTOPUYECKOTO 3HaHUS. MeToabl U UCTOYHUKM N3YYEHUS UCTOPUN.
MoHAaTMe n Knaccuukauma MCTOPUYECKOro MUCTovHMKa. OTedecTBeHHasi uctopuorpagusa B
NpoLWsoM M HacTodlem: obuiee n ocobeHHoe. MeTogonorna N Teopusa UCTOPUYECKON HaYKW.
NcTtopusa Poccnn — HeoTbeMnemas 4acTb BCEMUPHOW UCTOpUN. AHTUYHOE Hacreaue B aMoxy
Benukoro nepecenenuns Hapogos. Npobriema aTHoreHe3a BOCTOYHbIX criaBsiH. OCHOBHblE 3Ta-
Nbl CTAHOBMEHWA rocydapcTBeHHOCTU. [peBHsAss Pycb KW KOYeBHMKW. BusaHTuncko-
apesBHepycckme cBasn. OcobeHHoOCTN coumnanbHoro ctpos [pesHen Pycu. OTHOKYNbTYpPHbIE U
coumnanbHO-NONIMTUYECKNE MPOLIECCHl CTAHOBSIEHUS PYCCKOW rocyaapcTBEHHOCTU. [lpuHATHe
XpuctmaHcTBa. PacnpocTtpaHeHue ncrnama. 3BOSioLns BOCTOMHOCNABAHCKOM roCy4apCTBEHHO-
ctn B XI-XIl BB. CouymnarnbHo-nonutuyeckne nameHeHus B pycckux semnsax B XllI-XV BB. Pycb u
Oppga: npobnembl B3aumoBnNusHUSA. Poccna un cpegHeBekoBble rocyaapcrtea Esponbl 1 Asun.
Cneumndurka popmMmpoBaHNa eguHOro poCCUMCKOro rocygapcrtea. BossbiweHne Mocksbl. Pop-
MUpPOBaHMe COCITIOBHOM CUCTEMbI opraHu3aunm obuectea. Pedopmebl NMeTpa 1. Bek EkaTtepuHbl.
Mpegnockblnkn n ocobeHHOCTN cKNnagbliBaHUsS poccunckoro abcontotnama. JUckyccumn o reHesu-
ce camogepxaBusi. OCOBEHHOCTN 1 OCHOBHbIE 3Tanbl 9KOHOMUYECKOro pa3sutusa Poccuun. 3so-
noums oopm cobcTBeHHOCTUN Ha 3eMnto. CTpykTypa deodanbHoOro semnesnageHus. Kpenoct-
Hoe npaBo B Poccun. MaHydakTypHO-NpoMbILWieHHOe npomn3BoacTBo. CTaHOBMEHWE NHAOYCT-
puansHoro obwectsa B Poccuun: obuiee n ocobeHHoe. OBLecTBEHHas MbICITb 1 OCOBEHHOCTU
obwectBeHHoro asmxkeHus Poccum XIX B. Pedopmbl n pedopmaTtopbl B Poccumn. Pycckas
KynbTypa XIX Beka n ee Bknag B MUPOBYIO KyrnbTypy. Ponb XX cTonetus B MMPOBOW UCTOPUMN.
Mmobanusaumna obwecTBeHHbIX npoueccos. Mpobrnema sKkOHOMMYECKOro pocta M MoaepHusa-
ummn. Pesontouun n pedopmbl. CoumnanbHas TpaHchopmauna obuiectsa. CTOMNKHOBEHME TeH-
AEHUMA MHTepHaumoHanuMama 1 HauuoHanmama, MHTerpauum n cenapatmsama, SeMOKpaTum U
aBTopuTapuama. Poccusa B Havyane XX B. O6bekTuBHas NOTpebHOCTb MHOYCTpUansHON Moaep-
Hu3aumm Poccun. Poccuinckue peopmbl B KOHTEKCTE OOLLIEMMPOBOro pasBmTUS B Havane Beka.
MonuTtuyeckme naptmm Poccuu: reHesnc, Knaccudgukaums, nporpammel, Taktuka. Poccusa B yc-
NOBUSX MUPOBOW BOWHbLI N obweHaunoHanbHoro kpusmca. Peontouus 1917r. [NpaxgaHckas
BOWHA M MHTEpBEHUNA , NX pesdynbtaTtbl U nocneacTeus. Poccuinckas amurpaumsa. CouunanbHo-



22

3KOHOMMYEecKoe passuTme cTpaHbl B 20-e rr. HIIN. dopmmpoBaHmMe ogHONapTUNHOIO NONUTUYE-
ckoro pexuma. ObpasosaHne CCCP. KynbTypHas Xun3Hb cTpaHbl B 20-e rr. BHelHas nonutuka.
Kypc Ha cTpouTenbCTBO coumanuama B OOHOW cTpaHe u ero nocrneactsus. CoumanbHoO-
3KoHoMunyeckne npeobpasosaHna B 30-e rr. CCCP HakaHyHe M B HadanbHbI Nepuos BTOPOW
MuUpoBon BoWHbI. Benukas OTeyectBeHHasa BorHa. CoumnanbHO-3KOHOMUYECKOEe pasBuTue, o0b-
LLLIeCTBEHHO-NONNTUYECKAA XN3Hb, KyrbTypa, BHelWwHAA nonutuka CCCP B nocneBoeHHbIe roabl.
XonogHas BovHa. MonbITKM OCYLWEeCTBNEHUSA NOMIMTUYECKMX N AKOHOMUYEeCKuX pecdopm. HTP n
ee BnuaHue Ha xoa obuwectBeHHoro passutna. CCCP B cepeguHe 60-80-x rr.  CoeTtckun
Cow3 B 1985-1991 rr. lNepecTtponka. lNonbiTka rocyaapcTeeHHoro nepesopota 1991 r. n ee
nposan. Pacnag CCCP. benosexckue cornaweHuns. Oktadpbckne cobbitna 1993 r. CtaHosne-
HMe HOBOW poccunckon rocygapcteeHHocTn (1993-1999 rr.). Poccusa Ha nyTn pagukanbHOW co-
LManbHO-9KOHOMMYECKon MoaepHusaumn. Kynbtypa B coBpemeHHon Poccun. BHewHenonutu-
Yyeckas 4eATeNbHOCTb B YCNOBUSAX HOBOM reonofIMTUYECKON CUTYaLUN.

Popma NPoOMEXyTOYHON aTTeCcTaLmmn IK3aMeH.
Koabl hopmupyembix (cpopmmupoBaHHbIx) komneTeHumun: OK-2, OK-6, OK-7
B1.5.2 Pycckui s3bIK U KynbTypa pe4yu

Llenu n 3agayum yue6HOM AUCLUNIIUHDI.

Llenb n3ydeHus kypca «Pycckuin a3blk 1 KynbTypa pedn» — popMupoBaHue fNNYHOCTW, Bria-
aewouwen TeopeTMYeCKUMN 3HAHUSIMU O CTPYKTYpEe PYCCKOro si3blka M OCOBEHHOCTSIX ero goyHK-
LUMOHMPOBaHNA, obnagarolwen YCTOMYMBBLIMU HaBbIKaMU MOPOXAEHUS BbiCKa3blBaHUsSI B COOT-
BETCTBMM C KOMMYHWUKATUBHbIM, HOPMATMBHbIM U 3TUYECKMM acnekTtaMn KynbTypbl peyn, TO
€CTb CNOCOBOHOM K peanuiauum B pe4eBon OeATENbHOCTN CBOEro NIMYHOCTHOrO noTeHuunana.

B cBs3u ¢ aTMm yyebHaa aucumnnuHa «Pyccknii a3blk U KynbTypa pedny AOfKHa pelwaTb crne-
AyloLwme 3agayn: No3HakoOMUTb C CUCTEMOM HOPM PYCCKOro nNnTepaTypHOro A3blka Ha ooHeTU-
4YeCKOM, fneKcu4eckomMm, cnoBoobpasoBaTeribHOM, rpaMmaTU4ecKOM YpPOBHE; AaTb TeopeTuye-
CKMe 3HaHuMs B 06nactm HOPMaTUBHOIMO W LefNeHanpaBreHHOro ynoTpebneHnsa s3bIKOBbIX
CpeacTB B 4eNOBOM U HAy4YHOM 0OLLeHUn; chopMUPOBaTL NpakTUYECKMe HaBblKU U YMEHUS B
obnactun cocTtaBneHna W NpPoAyUMpPOBaHUSA pPasfnU4YHbIX TUMOB TEKCTOB, NpefoTBpalleHus u
KOPPEKTUPOBKN BO3MOXHbIX SA3bIKOBbLIX M peyeBbiX OWMOOK, aganTaumm TEKCTOB ANA YCTHOro
UM MUCbMEHHOIO U3NOXEHNS; COPMUPOBaTb YMEHNSA, Pa3BUTb HaBbIKM OBLLEHNSA B pasnny-
HbIX CUTyaumax odieHns; chopMmnpoBaTb Y CTYOEHTOB CO3HaTeNbHOE OTHOLLEHUE K CBOEN U
YY>XOWN YCTHOW U MUCbMEHHOW peyn Ha OCHOBE U3YYEHUS €€ KOMMYHUKaTUBHbIX Ka4ecTB.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

1. OCHOBHblE MOHATUA KyNbTypbl pedn. KynbTypa peyn kak Hay4Ho-yyebHasa aucuuniuvHa.
A3bIK U peyb. A3bIK Kak 3HakoBas cuctema. OyHKUUKM A3blka. COOTHOLIEHUE MOHATUM A3bIK U
peyb: B3aMMOOOYCNOBNEHHOCTb M B3aUMOBNUSHUE. A3bIKOBble €AVHULbI U YPOBHU S13bIKOBOM
cuctembl. Peub kak dopma peanusaummn asbika. [Mpobnemsbl KynbTypbl KOMMYHUKaLWUW: acum-
MEeTPUS Mexay KynbTypon OOLieHUs N KynbTypon peyun. Tunbl pedyeBomr KynbTypbl HOCUTENEN
A3blKa: 3NUTapHbLIN, CcpefHe-nMTepaTypHbIA, NUTepaTypHO-PasroBOPHbIA,  (aMUNbIpHO-
pasroBOpHbLIN. DOpMbl peyn: crieumdurka YCTHOW M MUCbMEHHOW peyn, KnaccuukaunoHHbIEe
NPU3HaKK, XapakTepHble YepTbl, A3bIKOBble 0COOEHHOCTMU.

2. f3bikoBasa Hopma. UHAMUYHOCTL PasBUTUSA A3blKa U U3MEHYMBOCTb HOPM. Tunbl HOpM (Op-
doanuyeckune, nekcudeckue, rpammartmyeckue, opdorpaduyeckmne, MyHKTyaumoHHble n ap.).
Tunbl HOpMaTUBHbLIX crnoBapen U NpUHUMNBLI paboTbl C HUMU. 3HAYMMOCTb HOPMATUBHOIO ac-
nekTa gns pevyeson KOMMyHuKaumm. CoBpeMeHHOe peveBoe NpoCcTpaHCcTBO. Hopma u anckypc,
Hopma U y3yc. PasroBopHasi peyb 1 HopMa. ACUMMETPUA MeXy Pa3roBOPHOW peybio 1 nute-
paTypHON HOPMOM B chepe pevyeBon KOMMYHUKaLMW.
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3.Ctunnctuka. OyHKUMOHAmNbHbIE CTUNM COBPEMEHHONO PYCCKOro sA3blka. Baavmopencrteue
PYHKUMOHAMbHbLIX CTUNEen. Xapaktepuctuka ctunen: cdepa (QyHKUMOHNPOBAHUS; JeKkcuye-
ckue, crnoBoobpasoBaTeribHble, MOPGOIOrMyeckne, CUHTaAKCUYeckne OCOBEHHOCTU; >KaHpbl;
0OCODEHHOCTUN opraHu3aunm TekctoB. Cneunduka MCnosib30BaHMS 3IEMEHTOB Pa3fNYHbIX S3bl-
KOBbIX YPOBHEW B Hay4yHOM peyn. PasroBopHas peyb B cucteme oyHKUMOHAMbHbIX Pa3HOBUOHO-
CTEN PYCCKOro nutepaTypHOro A3blka. YcnoBnsa yHKLUMOHUPOBAHUS Pa3roBOPHOM peyu, posib
BHES3bIKOBbIX (haKTOPOB.

4. Putopuka n genosou a3blk. OcobeHHOCTN ycTHOM nybnuyHon peyn. OpaTtop 1 ero ayauTo-
pusi. OCHOBHblE BUAbLI apryMeHToB. lNogrotoBka peyun: BblIbOp TeMbI, Lefb peyun, Nnouck maTte-
puana, Ha4ano, pasBepTbiBaHWEe U 3aBeplleHne peyn. PeueBble TakTUKU B pe4eBON KOMMY-
HuKaumn. opmbl YCTHOrO AerioBoro obuieHnsi. PeyeBoe maHunynmpoBaHue. PevyeBon 3TUKET.
Cneumdumka pycckoro peyeBoro aTmkeTa: TaKTUYHOCTb, NpeaynpeauTenbHOCTb, OTKPOBEHHOCTD,
TONEepPaHTHOCTb, y4acTue. TexHuka peanmsaumm 3TUKETHbIX (bopM: npuBeTcTBue (obpalleHune),
3aBs3Kka, pasBuTue, KynbMuHaumsd, passsaska. Ob6cTaHoBKa OBLWEHUS U 3TUKETHbIE (PopMYyIibl.
Bugbl nncbMeHHOW aenoBon KoOMMyHuKaumn. OpraHuMsaunoHHO-pacrnopsanTenbHas JOKyMeH-
Taumsa Kak pasHOBWOHOCTb NMUCbMEHHOW OeroBOM peudn. HA3bikoBble hopMyIibl ouumanbHbIX
AOKYMEHTOB. A3bIK M CTUMNb pacrnopsanTeNibHbIX JOKYMEHTOB, KOMMEPYECKOW KOPpPECMNOHOEH-
UMU, NHCTPYKTUBHO-METOONYECKUX AOKYMEHTOB.

Popma NPOMEXYyTOYHON aTTeCTaLummn: 3a4ET
Koabl chopmupyembix (chopmupoBaHHbIx) komneteHumun: OK-5, OK-6
B1.5.3 3koHOMuMKa

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:
N3ydeHne ancumnnuHbl "OKOHOMUKA" nMeeT cBoen uenblo obecnevntb NoAroToBKY BbICO-
KokBannduumpoBaHHblx 6akanaBpos, obnagarowmx HeobxoanMbiMM 3HaHNUAMK B obnactu
3KOHOMMYECKON Teopun, NO3BOMSALWMMN pa3dbmupaTbCsd U OPUEHTUPOBATLCA B NPOUCXOAs-
LLIMX SKOHOMMYECKMX MpoLECcCax U sIBIEHUSX, B TOM YuCrie CBSA3aHHbIX C ux Byayuien npo-
dreccuoHanbHON AeATenbHOCTb. [Ans peanu3aumm OaHHOW Lenu CcTaBATCcs cregylowime
3agayu:
- N3y4nTb Ba30BbLIE AKOHOMUYECKME KaTEropuu;
- pPacKkpbITb coagepXaHMe 3KOHOMMUYECKMX OTHOLLEHNI U 3aKOHOB 9KOHOMWYECKOro pa3BuUTUS;
- U3Y4UTb IKOHOMUYECKME CUCTEMBI, OCHOBHbIE MUKPO- M MaKpO3KOHOMUYECKNEe Npobnemsl,
PbIHOK, PbIHOYHbLIN CNPOC U PbIHOYHOE NPEASIOKEHMNE;
- YCBOWUTb MPUHLUMN paLMOHaNbHOr0 3KOHOMUYECKOrO NoBeAEHUS XO3ANCTBYIOLWNX CyObek-
TOB B YCMOBUSIX PbIHKA;
- YSICHUTb CYTb OCHOBHbIX acrnekToB OYHKLUNOHNPOBAHUS MUPOBOMN 3KOHOMUKN.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

OKOHOMUKa U 3KOHOMUYecKasi meopusi: npedmem, (hyHKyUU, pa3sumue

MpeameT, yHKUMM 1 MeTOoAbl SKOHOMUYECKON Teopun. DKOHOMUYECKNE OTHOLLEHMS U 3KOHO-
MUYECKME 3aKOHbI. 3apoXaeHne N OCHOBHbIE 3Tanbl Pas3BUTUSE SKOHOMUYECKOWM TEOPUN.
OKoHoMuYecKue cucmembl

CyLWHOCTb COBCTBEHHOCTU, €e TUMbl U POPMbl. JKOHOMMYECKAS] CUCTEMA N €e coAepKaHue.
Tunbl 3KOHOMUYECKMX cucTem. [epexogHasi 3KOHOMMKA.

ObuwecmeeHHoe npou3eodcmeo

Mpon3BoacTBO, ero cogepxaHne n uenu, notpebHoctTn u bnara. QKOHOMUYECKME pecypcbl U
dakTopbl NnponseoacTea. Npon3BoaCcTBEHHbBIE BO3MOXHOCTU U SKOHOMUYECKUI BbIOOP

PbIHOK, €20 803HUKHOBEHUE U Xapakmepucmuka
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.HatypanbHoe 1 ToBapHOe X03a1MCTBO. ToBap 1 ero cBoMcTBa. PbIHOK, MPpUYMHbI €ro BO3HUKHO-
BEHUS, OYHKLMM pbiHKA, BUAbI PbIHKOB. MIHbpacTpyKkTypa pbiHKa.

MexaHu3m ¢byHKUUOHUPOBaHUS pbIHKa

PbIHOYHBIN cnpoc, ero BennymMHa, akTopbl U 9NacTUYHOCTb. PbiIHOYHOE NpeasnioxeHune, ero Be-
nn4mHa, akTopbl N 3NacTUYHOCTb. PbIHOYHOE paBHOBECHE U paBHOBECHAS LieHa.
KoHKypeHUus, ee CyLLHOCTb, yHKUMN 1 BUAbl. CoBepLUEHHAA U HECOBEPLLUEHHAA KOHKYPEHLMSI.
MoHononusi, ee CyLHOCTb U PopMbl. AHTUMOHOMOSbHAA NONIUTHMKA.

PbIHKU ghakmopoe rpoudsodcmea

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

Teopusi pupmbl

®dupma. Tunbl dupm. Kanutan gpupmel. KpyroobopoT n o6opoT kanutana. Wagepxkm npous-
BOACTBA M JOX0Abl (hrpMbI

HauyuoHarnbHasi SKOHOMUKa KaK eduHasi cucmema

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

MHeecmuyuu u 3KoHoMuYecKul pocm

MuBecTuumn. Buabl nueBectmumnin. ICTOYHUKN MHBECTULINMN. DKOHOMUYECKUIA POCT U €ro TUMbI.
dakTopbl 3KOHOMUYECKOrO pocTa. DKOHOMUYECKMIA pocT B Poccun.

LeHexHo-kpedumHasi u baHKogckasi cucmemb|

HeHexHaa cuctema. lNpegnoxeHne n cnpoc Ha AeHbrn. baHkoBckas cuctema. Kpeaut v ge-
HEXHO-KpeauUTHaa NonuTurka.

@uHaHcosas cucmema

®duHaHChI, X QyHKuMK. FocygapcTBeHHbINn BogxkeT. Hanorn. Bugbl Hanoros. duckanbHasa no-
nUTUKa rocygapcrea

MakpoakoHomu4eckas HecmabusibHOCMb

LInknuyHoCcTb akoHOMMYeckoro passutund. dasbl umkna. Bugbl UMKNOB. QKOHOMUYECKME KPU3U-
Cbl, UX NPUYMHBI, BUAbl. AHTUKPU3NCHasa nonutuka. Hdnauums, Buabl MHONSUMM 1 UX nocnea-
cTBus. AHTUMHNAUMOHHasS nonutuka. bespabotunua n ee dopmbl. Mepbl 60pbObI ¢ Be3pabo-
TUuen.

Lox00b! U ypoB8eHb XU3HU HacesIeHUs.

[oxoabl HaceneHus. YpoBeHb N Ka4eCTBO XU3HU HaceneHus. MNpoXnToYHbIN MUHUMYM.
OKOHOMUYecKasi posib 2ocydapcmea

focyaapcTBO B 3KOHOMMYECKOM cucteme obuiectBa. PyHKUMM rocyaapctea. ocygapcTBeHHoe
perynupoBaHue 3KOHOMUKU N ero oopMbl. JKOHOMUYECKAs NONUTUKA rocyaapcTea, NpUHUKMbI
N OCHOBHbIE BMAbI.

Mupoeasi 3koHOMUKa

MunpoBoe XO03SNCTBO M MeXOyHapoOHble 3KOHOMMYECKME OTHOLWeHUs. BHelwHaa ToproBnsa u
ToproBas nonutuka. MNnaTtexHoln 6anaHc n BantoTHbIN KypC.

Popma NPoOMEXyTOYHON aTTeCcTaLmmn IK3aMeH.
Koabl hopmupyembix (ccpopmupoBaHHbIX) kKomneTeHumn: OK-3, OK-7
b1.6.4 lNMpaBoBepeHune
Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:
Lenbto gucumnnuubl «lMpaBoBegeHue» 4BNAETCA: WU3yYeHUe MepBUYHbLIX OCHOB W npea-
cTaBneHun o6 OCHOBHbLIX KaTeropusix npasa; OEeWCTBYHOLLEN CUCTEMbI HOPM, MpaBwusl No pas-

JINYMHbIM OTpaciiam 3HaHWN, 3aKOHOB, UHbIX npaBoOBbIX NCTOYHMKOB.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHBI
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CopepxaHue AUCUMNNUHBLI OXBaTbiBaeT KPyr BOMPOCOB, CBSA3aHHbIX C MW3y4YeHWem cre-
ayowmnx pasgenos: ocyaapctBo u npaso. Ux ponb B xM3HM obuectBa. Hopma npasa u
HOpMaTUBHO-MpPaBoBble akTbl. OCHOBHbIE MpPaBOBbLIE CUCTEMbI COBpPEMEHHOCTU. MexayHa-
pooHOe npaBo Kak ocobas cuctema npaBa. MICTOYHMKM pOCCUIMCKOro npasa. 3akoH U noasa-
KOHHble akTbl. Cuctema poccunckoro npasa. OTpacnu npaea. [NpaBoHapylweHne n opunanye-
CKasi OTBETCTBEHHOCTb. 3Ha4YeHne 3aKOHHOCTWU W NMpaBonopsiika B COBpeMeHHOM obulecTse.
MpaBoBoe rocygapctBo. KoHcTUTyuusa Poccuinckon degepaumm - OCHOBHOW 3aKOH rocygapcT-
Ba. OcobeHHOCTM (hbepepaTmBHOro yctpomctea Poccun. Cuctema opraHoB rocygapCTBEHHOWN
Bnactn B Poccunckon degepaunmn. lMOHATUE TpaX4aHCKOro MnpaBOOTHoOWeEHUsS. dusmnyeckme
n opugmnyeckne nuua. [MpaBo cobctBeHHOCTU. OBsizaTensCcTBa B rpaXkaaHCKOM npaBe U
OTBETCTBEHHOCTb 3a WX HapylweHue. HacnegcrBeHHoe npaso. bpayHo-ceMeinHble OTHOLUe-
HUs. B3anmHble npaBa n ob6s3aHHOCTM cynpyroB, poautenen n geten. OTBETCTBEHHOCTb MO
cemMenHOMY npasy. TpyaoBOM A0roBop (KOHTPakT). TpyaoBas AUCUMNIMHA U OTBETCTBEHHOCTb
3a ee HapyuweHue. AOMUHUCTPATUBHbBIE MPaBOHAPYLUEHUS N agMUHUCTPATUBHAs OTBETCTBEH-
HoCTb. lMoHATME npecTynneHns. YronoBHass OTBETCTBEHHOCTb 3a COBEpPLUEHWE NPECTYNNeHUN.
Okosnormnyeckoe npaso. OCoBEHHOCTM MPaBOBOro perynupoBaHna byaylien npodeccuoHarnb-
HOW fesTenbHOCTU. [paBoBble OCHOBbI 3alUTbl FOCY4AapCTBEHHOW TalHbl. 3akoHoAaTeslbHble
N HOpPMaTUBHO-MPaBOBbLIE aKkTbl B 06Mactu 3awuTbl MHGOPMaL MK 1 FOCYyaapCTBEHHOW TalHbI.

Popma NpoOMeEXYyTOHHON aTTecTauum 3a4€T
Koabl hopmupyembix (cpopmupoBaHHbIx) komneTeHuun OK-4, OK-7, OlK-4
B1.5.5 ®unocodusn

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

Llenb nayyenunsa ancumnnuHbl «Punocodpusay - cnocobcTBoBaHne (GOPMUPOBAHUIO Y CTYAEHTOB
LeNIOCTHOro, CUCTEMHOIO NPeACTaBiEHMs O MUPEe U MeCTe YerioBeka B HEM, BOCMUTAHMUE CMOo-
coBHOCTM 1 NoTpebHOCTM K domnocodckon pednekcnmn, drUnocodckon oLEHKE SIBNIEHUIA U NPO-
LLleCCOB [OEeNCTBUTENbHOCTN, YCBOEHWE NPEencTaBfieHUA O CIOXHOCTM ObITUs, pacKkpbiTve ero
MHOIOYPOBHOCTM U MHOroo6pasus.

3agayum MsyyeHus QUCUUNNHGI

1) NO3HaAKOMWUTb CTyAEHTOB C Npobnemamu, ngesamMm u KoHUenumsiMm, BolpaboTaHHbIMW B MpPO-
Lecce NCTopu4eckoro passuTnsa pmnocodckom Mbicnu;

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

3) cnocobcTBOBaHME Pa3BUTUIO CaMOMO3HaHUSA, MOHMMAaHUS CBOUX UHOMBWUAOYaNbHbIX OCOOEH-
HOCTEeWN, COOTBETCTBYHOLLMX NOTPEOHOCTEN N BO3MOXHOCTEN UX peanusaunm;

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

5) pasBuTue y CTy4eHTOB TBOPYECKOrO MbILUNIEHUS, OAHUM N3 BaXKHENLLMX MOMEHTOB KOTOPOrO
ABNSIETCA CNOCOOHOCTL NPOGIEMHOro BUAEHMS MOCTUrAEMbIX peanuin Mmpa;

6) dhopmunpoBaHue y ctygeHTa uandeckoro oakynotetTa npeactaBrneHi o eANHCTBE U MHOTO-
o6pasunm oKkpy>arLero mmpa, o cBs3M U3NYECKOro U XMMMUYECKOro, XMMmM4eckoro n buonoru-
4YEeCKOro ypoBHeN peanbHOCTM Ha 6ase hunocodCckoro 0CMbICNEeHUs Npobnemsbl 6bITUS;

7) 3HAaKOMCTBO CTyAeHTOB pmnanyeckoro akynbTeTa C OCHOBHbIMW (DOpPMaMmn opraHn3aunmn Ha-
YYHOro 3HaHWsi, 3aKOHOMEPHOCTAMM Hay4YHOro MNO3HaHMUSA, pacKkpbiTMe NPUHLMMOB CUCTEMHOCTH,
9BOJIIOLMOHN3MA U CaMOOpraHM3auumn, CoCTaBnsWmMX S4P0 COBPEMEHHOW HAYYHOW KapTUHbI
MUpa;

8) pasBuTME yMEHUI NOrMYHO POPMYNNMPOBAaThb, U3naraTb U apryMeHTMPOBaHO OTCcTamBaTb CO6-
CTBEHHOE BMAEHME paccMaTpmBaeMbix Npobnem;
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9) cogencTeoBaTb OBNageHMo NpMeMamMmn Be4eHUst QUCKYCCUK, NONEeMUKN, ananora B obnactu
PUNOCOdCKMX N 0BLLEeHayYHbIX NPOBNeMm.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

Kypc comnococmmn coctomt n3 aByx 4actemn: UCTopnYecKon n TeopeTtmyeckon. B xoge ocsoeHus
NCTOPUKO-bMNocodckoro pasgena CTyAeHTbl 3HAaKOMATCA C NPOLLECCOM CMEHbI TUMOB MO3Ha-
HUS B MUCTOPUM YenoBedecTBa, 0OYCMOBMAEHHbIX CREUUdUKON UMBUAN3ALUUM U KyIbTypbl OT-
AeNbHbIX PEerMoHOB, CTPaH MU UCTOPUYECKMX 3MNOX. TeopeTnyecknn pasgen Kypca BKoYaeT B
cebsi oCHOBHbIE NPobBremMbl ObITUSE N NO3HaHUS, paccMaTpuBaeMble Kak B pedSIEKCUBHOM, TakK U
B LLleHHOCTHOM nnaHax. CogepXaHue OuUCUUNIIMHBI OXBaTblBaeT KPyr BOMPOCOB, CBS3aHHbIX
C U3y4YeHMeM creyoLlmnx pasgernos:

MpeomeTt dunocogpun. Mecto n ponb dunocodun B KynbType. CTaHoBneHne dunocoguu.
OcCHOBHble HanpaBrieHu s, WKOMblI PUocodun 1 atanbl ee UCTOPUYECKOro pa3suTus. CTpykTy-
pa nnocodCcKoro 3HaHus. YyeHune o 6bitnn. MoOHUCTUYECKME U NOpanUCTUYecKne KoHuenumm
ObITMs, camoopraHusaumsa 6biTus. NoHATUS MaTepuanbHOro u maeanbHoro. MpocTpaHCcTBO,
Bpems. [IBKeHne u passutue, gnanektuka. [JeTepMuH1M3m n nHgetepmMmHuam. uHammyeckme
N CTaTUCTMYECKNE 3aKOHOMEPHOCTU. HayyHble, domnocodckne n pennurnosHble KapTUHbI Mypa.
Yenosek, o6wwecTBO, KynbTypa. Yenosek n npupoaa. O6wecTtBo 1 ero cTpyktypa. I'paxgaHckoe
o0LLecTBO 1 rocyaapcTBo. YenoBek B cuctemMe coumarnbHbIX CBA3en. YenoBek n nCTopnveckum
npoLecc; NIMYHOCTb U Macchl, cBoboaa N HeobxoaMMoCTb. POpMaLMOHHAsA U LIMBUIM3ALNOHHAs
KoHuenumn obuecteseHHOro passutnd. Cmbicn Yyenoseveckoro ObiTus. Hacunue n HeHacunuve.
CBobopga n otBeTcTBEHHOCTb. Mopanb, cnpaBeasiMBoCTb, NpaBo. HpaBCTBEHHbIE LEHHOCTW.
MpencrtaBneHns o cCoOBEpLUEHHOM YerioBeKe B pasfnyHbIX KyrbTypax. QCTETUYECKNE LLEHHOCTU
N NX posSib B YErIOBEYECKOW XN3HU. PennrnosHble LeHHOCTM U cBoboaa cosectn. Co3HaHue 1
nosHaHue. Co3HaHMe, caMOCO3HaHWe U NINYHOCTL. [1o3HaHMe, TBOPYECTBO, NpakTuka. Bepa u
3HaHue. loHMmaHue n obbsicHeHWe. PaumoHanbHOe M uppaumoHanbHoe B Mo3HaBaTeslbHOW
aeatenbHocTU. [pobnema NCTUHbL. [JeNcTBUTENbHOCTb, MbILWSIEHME, STIorMka 1 A3blk. Hay4dHoe u
BHeHay4yHoe 3HaHue. Kputepum HayyHocTU. CTpyKTypa HayyHOro no3HaHusi, ero metodbl U
dopMbl. PocT Hay4HOro 3HaHus. Hay4yHble peBonoumMm U CMeHbl TUMOB paunoHanbHOCTU. Hayka
N TexHuka. byayulee yenoseyectBa. [NobanbHble Npobrnembl cCOBpeMeHHOCTU. B3anmoaencr-
BME LUMBUAM3auunmn 1 cueHapum dyayuiero.

Popma NPoOMEXyTOHYHOMN aTTecTaLmmn IK3aMeH.
Koabl chopmupyembix (ccpopmupoBaHHbIX) kKomneTeHumn: OK-1, OK-7
B1.5.6 MHOCTpaHHbLIN A3bIK

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenb ancumnnuHel — dhopMmpoBaHne NPoM3HOCUTENbHBLIX HAaBLIKOB U YMEHUI, a Takke hopMu-
poOBaHME YMEHUN NOCTPOEHUSA MPOCTbIX U CAOXKHbBIX MHOCTPAHHbLIX NPeanoXeHUn; o3HaKome-
HUEe C NEKCUYECKMMN N rpaMMaTUYeCKMMU OCODEHHOCTAMU MHOCTPaAHHOIO s3blka; oBnageHue
cneunanbHon nekcukon (1500 n.e.); coBepLIEHCTBOBAHME HaBLIKOB U YMEHWUA YTEHUSI OpUrK-
HamnbHbIX TEKCTOB; pa3BUTME MOHOJSIOMMYECKON U OManorn4eckom peyu, CBsi3aHHOW C npodhec-
CVYOHarnbHOW OeATeNbHOCTLIO Ha 6Gase cneunanbHOW NEKCUKU; pa3BuTUe YMeHUn pedepuposa-
HUS U aHHOTUPOBAHUSA CTaTeun No cneynanbHOCTN.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eAMHULLbI) y4eOHOU ANCLUNTINHDI

CopepxaHue [OMCUMNNUHBI OXBaTblBaeT KPYyr BOMPOCOB, CBA3@HHbLIX C W3Yy4YeHUEM cre-
AYOLLMX pa3nernos:

Cneundurka apTUKynaumMm 3BYKOB, MHTOHAUWMW, akueHTyauum U putMa HeuTparbHOW peyn B
n3y4yaemMoM £3blke; OCHOBHble OCOBEHHOCTU MOMHOr0 CTUMA MPOMU3HOLIEHUSA, XapaKTepHble
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ana cdepbl NpodeccMoHanbHON KOMMYHUKaLMW; YTeHue TpaHCcKpunuuu. Jlekcudecknin mu-
HUMyM B o6beme 4000 yyebHbIX Nnekcnyecknx eamHuy, obLero 1 TepMUHOIOIMYECKOro Xapak-
Tepa. [NoHATHe guddepeHumaumnmn nekcukn no cepam npuMeHeHuns (bbitoBas, TEPMUHOSOMN-
Yyeckas, obeHayyHas, oduumnansHas un gpyras). NoHaTne o cBOBOAHLIX N YCTONYMBLIX CITIOBO-
coveTaHuax, dpaseonorndeckmnx egmHuuax. Nonstne o6 ocHoOBHbIX cnocobax crnoBoobpasoBa-
HUs. pammaTnyeckne HaBblkn, obecnedmnBaroLLime KOMMYHUKaLUNIO 6e3 NCKaXXeHUs CMbicna npu
NMMCbMEHHOM M YCTHOM OOLeHUn obulero xapaktepa; OCHOBHble rpaMmmaTudeckue sBre-
HUS, XapakTepHble Ana npodeccuoHanbHon peudn. [NoHaTne 06 obuxogHO-NUTEpPaTypPHOM,
odomumanbHO-AENI0BOM, HAyYHOM CTUASX, CTUNE XydoXeCTBeHHon nutepaTypbl. OCHOBHblE
ocobeHHOCTN Hay4Horo ctungd. KynbTypa v Tpaguvuum cTpaH M3y4aemoro 4sblka, npasuna
peyeBoro aTtuketa. [oBopeHue. [lnanormyeckas u MoOHOMOrM4yeckasi pedb C UCNOoSib30BaHMEM
Hanbonee ynoTpebuTenbHbIX N OTHOCUTESIbHO MPOCTLIX JIEKCUKO-rpamMMaTU4eCcKnx cpenctB B
OCHOBHbIX KOMMYHUKaTMBHbIX CUTyauusax HeouumaneHoro n ogpuumansHoro obweHumsi. OcHo-
Bbl NyGnn4Hom peun (ycTHoe coobuieHune, goknag). AyanposaHue. NoHMMaHue ananormyeckomn
N MOHOJIOrMYeckon peun B cgepe 6bIToBOM U NpodeCCMOHanNbHON KOMMYHUKauun. YteHue.
Buabl TekcTOB: HeCnoXHble nparMaTnyeckne TEKCTbl U TEKCTbl MO LUMPOKOMY U Yy3KOMY Mpo-
dunio cneuuanbHocTU. Nncemo. Buabl peveBbiX Npon3BedeHun: aHHoTaums, pedepart, Tesu-
Cbl, COOOLLEHMS, YaCTHOE NMCbMO, AenoBoe NMCbMO, Brorpadus.

CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMeH

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

B1.B.7 Moaynb «O6was cdpusnka»

Llenu v 3apgauu moayns:

Llenb moagynsa «O6was gusmka» coctout B (popMMpoBaHMM y CTyAeHTa LIEeNOCTHON CUCTEMbI
3HaHW NO OCHOBAaM KITAaCCUYECKOW M COBPEMEHHOMN (PU3MKN, BbIpaboTKe HaBbIKOB NOCTPOEHUS
dumsmyecknx mogenen u peweHns duandeckux 3agad. Mogyne sBnsertca doyHOgaMeHToM Ans
nocneayrLLero n3ydeHnsi NpogeccmMoHanbHbIX 1 NPOMUNBHBIX ANCUUMNINH.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Pa3den 1. MexaHuka

1.1. BBegexue

MpeameT coBpemMeHHoU huamkn. Metoabl hmsndeckoro nccnegosanus. Vigpeanusauunsa peanb-
HbIX OOBHEKTOB M B3aMMOCBA3EN Mexay HUMWU. [MpuHUunuanbHas posib pn3n4eckoro akcnepu-
MeHTa.

1.2. KuHemaTuka matepmasnibHON TOYKN

XapakTepHble NMPOCTPaHCTBEHHO-BPEMEHHbIE MacLuTabbl. ['paHuLUbl NPUMEHMMOCTU Krnaccuye-
CKOM MexaHukn. Cnocobbl onvcaHusa OBMKeHUS MatepuanbHON Touku. Cuctemsl otcyeTa. Cko-
POCTb U YCKOpeHue. TaHreHumanbHoe N HopmMmaribHOe YyCcKopeHusi. BpalwiatenbHoe OBuxeHue,
yrnoBasi CKOPOCTb W YrfOBO€E YCKOPEHHUE.

1.3. 3akoHbl Hbl0TOHA

[MepBbI, BTOPOMN U TpeTUr 3akoHbl HbloToHa. VIHepumanbHble cuctemsl oTcyeTa. [NpuHumn oT-
HocuTenbHoCcTM anunes. BTopon 3akoH HbloTOHA Kak (U3NYECKUn 3aKOH, MOHSATUS CUMbl U
WHepTHOM Maccel. NMpumepbl peleHnss AMHaAMUYecKMx 3agad

BTopon 3akoH HbloToHa kak guddepeHumnansHoe ypaBHeHNe ABMKeHUs. Ponb HavasnbHbIX yC-
nosuin. OCHOBHbIE TUMbl ANHAMUYECKNX 3adad. [IBmxeHne matepuanbHOW TOYKM No4 AeNCcTBu-
€M MOCTOSAHHOW cunbl. [BWXeHne nog AeNcTBMEM Curbl, NPONOPLUMOHanbHOM ckopocTu. MNpu-
Mepbl "ynpyron" cunbl, rapMOHUYECKUI ocumnnaTop. nHaMmmka BpallaTebHOro ABMXKEHUS Ma-
TepuanbHOW TOYKMN.
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1.4. HekoTopble TeopeMbl U MHTErpasnbl ABMXEHUA 5151 MaTepuanbHON TOYKK

YpaBHeHNE MOMEHTOB AJS1 MaTepuanbHOW TOYKW. 3aKOH COXpaHEHUS MOMEHTa MMmnynbca B
ueHTpansHoM cunoBom nosne. MexaHudeckas pabota u MowHOCTb. KoHcepBaTUBHbIE CUIbI.
lMoTeHumanbHas aHeprna matepuarnibHOM TOYKU. TeopemMa O KMHeTU4eckon aHeprun. MexaHu-
Yyeckas aHeprug, Teopema 06 M3MeHeHNN MexXaHMYeCcKo IHeprun. 3akoH COXpaHEeHUs MexaHu-
YeCKOM 3Heprum matepuanbHOM TOYKM B MoJSie KOHCepBaTMBHbIX cusl. [loTeHunanbHas aHeprus
N YCTONYMBOCTb COCTOSIHUSA paBHOBECUSI MaTepuanbHon Toukn. OgHOMEpPHOe ABWXeHWEe maTe-
puanbHOM TOYKM B NOTEHUManbHOM none, UHUTHbIE U MHAUHUTHBIE OBWXKEHUS. [IBumxeHne B
LueHTpanbHo-cuMmmeTpudHomMm none. Kenneposa 3agava.

1.5. OnekTpoMarHuTHbIE CUnbl

onekTpuyecknn 3apsag. 3akoH KynoHa. HanpsbkeHHOCTb anekTpudeckoro nongd. lNoHaTtue no-
TeHumnana. BelumcneHve nonen no npuHUmMny cynepnosnumu. None anekTpn4eckoro gMnonsi.
BekTop vHAyKUuMM MarHMTHOro nons, cuna JlopeHua. [lenctesme MarHMTHOro Nons Ha NPOBOLHUK
C TOKoM, cuna Amnepa. MoOMeHT cun, 4EACTBYIOLMX HA paMKy C TOKOM.

[BwxeHne 3apsKeHHbIX YacTuL, B 3NIEKTPUYECKOM MU MarHUTHOM Mnonsax. [BuxeHune vacTuubl B
OAHOPOAHOM MarHUTHOM nosne. [pendoBoe OBMXKEHNE B CKPELLEHHbIX 3M1EKTPUYECKOM U Mar-
HUTHOM nongax. NMpogoneHbIM Apend B cnaboHeogHOPOAHOM MarHUTHOM Mofe, MarHUTHbIE J1o-
BYLUKW. YcCKOpUTENWN 3apsbkeHHblx 4vactuy. JAdpdpekt Xonna. [MpuHumn pgencteua M-
reHepaTopoB.

1.6. MonekynsipHble cunbl

Baaumogencteme gunonen. MNMpupoga n 0CoBEHHOCTU MONEKYNAPHbLIX CUI.

1.7. Jedopmauymm Ten n ynpyrue cunbl

Hedopmauumn pactskeHmst n capura. 3akoH ['yka. Ynpyrme KoOHCTaHTbl BewectBa. CnoxHble
aedopmauumn (M3rnb, kpydeHue). OTKOHeHMs OT 3akoHa [yka npu Gonbwmx gedopmaumnax
(HENWMHENHOCTb, NNACTUYHOCTL). ANEKTPOMarHMTHast Npupoaa ynpyrux cum, NoHATME O MUCHOo-
Kauusx.

1.8. Cunbl TpeHus

Cyxoe TpeHue. 3akoH AMoOHTOHa-KyrnoHa. TpeHue ckonbxeHusi. PaboTta cun TpeHus. Baskoe
TpeHue, hopmyna HetoToHa. JlaMnHapHoe TedeHne BA3KOW Xunakoctn B Tpybe, popmyna lNya-
3enna. Cunbl, JenCTBYyOWME Ha Tena, ABuxKyLmecs B Ba3kon cpefe. 3akoH Ctokca. Aapoau-
HamMmnyeckmne cunbl. AHanNN3 aspoanHaMmUYeCcKUX CUn MeTOAOM Nogobus n pasmepHOCTEN, YNCHO
PenHonbaca. NoHsTMe 0 CBEPXTEKYYECTH.

1.9. TaroTeHne n cunbl NHEPLINK

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

HenHepumanbHble cnuctembl otcHeTa. Cuctema oTcyeTa, YCKOPEHHO ABUXYLLLAACA OTHOCUTENb-
HO WHepumanbHon. Cunbl MHepuuun. Bpalsatowascs cuctema otcyeta. Teopema Kopuonuca.
LleHTpoGexHasa n kopmonucosa cunbl. 3eMns Kak HemHepumnanbHas cuctema otcyeta. MagaTHuK
dyko. AHanorna mexagy curiamm MHEpPLUN N TATOTEHUS.

1.10. OcHoBbI cneunanbHON TEOPUM OTHOCUTESNTBHOCTU

OnbITel P30 1 MankenbcoHa. NpeobpasosaHus JlopeHua (C BbIBOOOM) M HEKOTOPbIE CrEeACT-
BUSA U3 HUX (OTHOCUTENBHOCTb MOHATUS BPEMEHM, JIOPEHLIEBO COKpaLLEeHWe ANWHbI, 3ameane-
HWe xoda ABWXKYLLMXCA YacoB). [MoHsaTMe uHTepBana. PenaTtnBUCTCKUA 3aKOH CIOXEHUSI CKOPO-
cten. Penatmencrtckasi macca. CBA3b penaTUBUCTCKON MacChl C SHEPIMEN, a TaKKe 3Hepruun C
nmnynscom. POTOH Kak 4acTuua ¢ HyneBoW maccon nokos. [laBneHwe cBeTta. Vckpusnenue
CBETOBbIX JTy4en N CMELLEHNE YaCTOThbl KBAHTOB B MOS1e TATOTEHUS.

1.11. OCHOBHblE TEOPEMbI U 3aKOHbI COXPaHEHUs AS11 CUCTEMbI MaTepuanbHbIX TOYEK

Mmnynbc cnctembl MatepmarnbHbIX ToYek. Teopema 06 M3MEHEHUM MMNyfbCca CUCTEMbI MaTe-
puanbHbIX TOYeK. TeopeMa O ABWXKEHUM LeHTpa macc. [uHamuka maTepuanbHOW TOYKKU C ne-
peMeHHoOn Maccoun, ypaBHeHune Mellepckoro. PeaktuBHas cuna. 3agadva LimonkoBckoro, pake-
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Tbl. MOMEHT MMnynbca cucTemM MatepuaribHbIX TOMEK YpaBHEHNE MOMEHTOB AN CUCTEMbI Ma-
TepuanbHbIX TOYEeK. 3aKOH COXPaHEeHUsi MOMeHTa MMMyrnbca. YpaBHEHNE MOMEHTOB OTHOCU-
TenbHO ocu. KuHetTnyeckas n noteHumanbHag SHEprun Ans CUCTEMbl MaTepuarnbHbIX TOYEK.
MexaHunyeckasi SHeprna CUCTEMbl MaTepuarnbHbIX TOYEK U YCOBUA ee coxXpaHeHus. [MoHaTtne o
BHYTpeHHeN 3Heprun. CBA3b 3aKOHOB COXPaHEHWSA MMMYyfbCa, MOMEHTa UMMyNbCca U 3HEpPrum
CUCTEMbI MaTepuarnbHbIX TOYEK CO CBOMCTBAMN CUMMETPUU NPOCTPaHCTBa U BpemeHu. MNpume-
pbl NPUMEHEHUSI 3aKOHOB COXpPaHEHUSA Ofs CUCTEMbl MaTepuarbHbIX TOYEK. FBrneHue yaapa
(cTonkHOBeHMe YacTuy,). ABCOMOTHO HeYynpyrmin 1 abCcontoTHO yNpyrMn yaapbl ABYyX YacTtuy,. 3a-
KOH BepHynnu ans crtaumoHapHOro notoka uaeanbHoW >XuakocTu. PaccesiHne (©OTOHOB Ha
ANeKTpoHax, apdekt KomnToHa.

1.12. AnHamuka TBEpPAOro Tena

KuHemaTtudeckune n guHaMuyeckue xapaktepucTuku tBepgoro Tena. NpvmeHeHue ypaBHeHUS
ABWXKEHUS LleHTpa Macc 1 ypaBHEHUS MOMEHTOB AN TBepaoro Tena. BpalleHne TBepaoro te-
na BOKpYr HenoaBwkHon ocn. MomeHT uHepumn. Teopema lMonreHca-LUtenHepa. Ceasb mexay
MOMEHTOM UMMySbCa N YINOBOW CKOPOCTLIO TBEPAOro Tena B obuwem crydae, TEH30p UHEPLUN.
CBobopaHble ocn. KuHetndeckasa aHeprna u paboTa npu BpalleHUM BOKPYr HENOLBMXHOW OCW.
lMnockoe gBwxeHWe TBepOOro Tena, NOHATUE MIHOBEHHOW OCW BpalleHusi. KavyeHne Ten, Tpe-
Hue kKadeHunda. KnHeTtudeckas aHeprus npu niaockoMm AswkeHun. MNpubnuxeHHas Teopusi rmpo-
ckona. MpeueccnoHHoe aBmxXeHne rmpockona. 'Mpockonuyeckne cunbl.

Pa3den 2. MonekynspHas pu3uka

2.1. DnemMeHTbl KNHETUYECKOW TEOPUN ra3oB

[asneHne ngeanbHOro rasa. YpaBHEHUs COCTOSIHUS maeanbHOro rasa. BHyTpeHHAS aHeprus
naeanbHOro rasa u ee cBs3b ¢ Temnepatypon. POTOHHbIN ras.

2.2. Ctatuctuyeckue pacnpeneneHus

CtaTtuctnyeckoe onmcaHue cuctembl u3 6onblioro yncna yactuy. CrtaTUcTUYeckue 3akoHbI,
cpegHue 3HadeHusa n nykTyaumum dusndecknx BenuydmH. MNMpumep - pacnpegeneHme 4actuy no
obbemy. PacnpegeneHne monekyn rasa no ckopoctsiM. PaBHoBecHoe pacnpepeneHne Mak-
ceenna (N0 BEKTOPY M MOAYM CKOPOCTU) M ero CBOWCTBA, HaMBEPOATHEWLIAs, CpeaHsas u
cpegHekBagpatuyHas ckopocTtu. Pacnpeaenenune bonbumaHa n npyumMepbl ero NpuMMeHeHus:.
2.3. Knaccuueckas Teopus TENNOEMKOCTHU

TennoemkocTb ras3oB, TeopeMa O paBHopacnpegenieHun aHeprnm no creneHsm ceobogbl. He-
A0CTaTKM KnacCU4eckon Teopum TEN0EeMKOCTH.

2.4. flBneHnsa nepeHoca

CpegHsas onuHa cesobogHoro npobera monekyn B rasax. Auddyauns, BHyTpeHHee TpeHue, Ten-
nonpoBogHoCTb rasoB. OCOBEHHOCTM yrbTpapaspeXeHHbIX ra3oB. BbluucneHwe cpegHero
KBagpaTa cmelleHns 6poyHOBCKMX YacTul,. MiamepeHune ynucna Asoragpo.

2.5. PeanbHble rasbl 1 XXnUakocTu

YpaBHeHne BaH-gep-Baanbca n ero csonctea. ®asoBble nepexoabl. Kputnyeckass Temnepary-
pa, KpuTnyeckne napameTpbl.

2.6. TepmogmMHamMmn4eckmim Nnoaxon K OnmcaHuo MakpocucTem

TepmoanHammnyeckoe paBHoBecue, OOLLMA NPUHUMN TepMoanHaMukn. MNMoHaTHne TemnepaTypsbl,
HyNeBOW NPUHLMN TepMogmMHamukun. Knaccudmkaums npoueccos.

2.7. MNepBbIN NPUHLMN TEPMOANHAMUKN

OnbiTbl [koyns, NOHATME O BHYTPEHHEN 3Heprun. PaboTta u konmyectBo TennoTbl. [NepBbin
npuHumn TepmogmHamunkn. CootHoweHne Marepa. YpaBHeHne agnabatbl N9 uaearnbHoro ra-
3a. BHyTpeHHSAs aHeprus ngeanbHoro rasa u rasa BaH-gep-Baanbca. Npoueccol xoynsa-Ien-
JTroccaka un [xoynsa-TomncoHa.

2.8. BTopon npuHuMn TepMOogMHaAMUKN

Mpobnema npeBpalieHna TennoTbl B paboTy. POpMynmnpoBK1 BTOPOro NpuHUMNa TepMoanHa-
MUKW AN TENMOBbIX U X0noaunbHbiX MawwuH. Linkn KapHo. Teopema KapHo. TepmoanHammye-
ckasi Wkana temnepatyp. lNpuBegeHHOe KONMYeCTBO TensoThl, paBeHCTBO Knayauyca anga o6-
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paTUMbIX NPOLECCOB. JHTponusa naeanbHoro raza. OCHOBHOE ypaBHEHWE TepMOLMHAMMUKN U
HeKoTopble ero cneacTensa (COOTHOLUEHUS B3aUMHOCTU, TEpMOMEXaHUYeckne addeKkTbl, ypas-
HeHne KnanenpoHa-Knaysuyca). Heobpatumble npouecchl, HepaBeHCTBO Knaysuyca. Bospac-
TaHMe SHTpONuM npu HeobpaTuUMbIX npoueccax (¢ npumepamn). CTaTUCTUYECKUIA CMbICI 3H-
TpONuUM N BTOPOTrO NPUHLMNA TEPMOANHAMUKMN.

Pa3den 3. Qnekmpuyecmeo U MasHemu3m

3.1. OnekTpunyeckoe nosne

3akoH KynoHa. HanpshkeHHOCTb anekTpuyeckoro nons. MNMpuHumn cynepnosvunn. Teopema [a-
ycca (C npumepamu npuMeHeHus). Teopema O LMPKYNAUUM BEKTOpa HanpshkeHHOCTWU. NoTeH-
uman.

3.2. [poBOAHMKN B 3MeKTpoCTaTUYECKOM Mnose

Ycnosue paBHOBECUSA CBOOOAHbLIX 3apsi4oB B MPOBOAHUKE M HEKOTOpble CneacTBUSA U3 Hero.
OrnekTpocTaTuyeckas aKpaHMpoBKa. DNeKTpoeMKoCTb. KoHaeHcaTopbl. Tunbl anekTpoctatuye-
CKMX 3agad. Teopema eqUHCTBEHHOCTW.

3.3. DHeprust anekTpmnyeckoro nons

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

3.4. DnekTpu4yeckoe nose B AN3NEKTPUKAX

MoHAaTne makpockonuyeckoro (ycpeaHeHHoro) nons B cpege. NonspuMsaoBaHHOCTL (BEKTOP MO-
napusauum). MNMonapusaumoHHble (CBsi3aHHbIE) 3apsabl. BekTop anekTpuyeckon vHaykumn. Ou-
anekTpuyeckasi NPOHMLAEMOCTb. YpaBHEHNS 3IEKTPUYECKOro nons B AuanekTpukax. [paHuy-
Hble YCNOBUA ONs1 BEKTOPOB HAMNPSPKEHHOCTU M UHAYKUMKW. SHEPrns aNeKTpu4eckoro nonsi B
cpege. NMNoHOepOMOTOpPHbIE CUMbl B 3fieKTpuyeckoMm nose. MexaHnsmbl Nonsipusyemoctu au-
3MEeKTPUKOB. HennHenHble nanekTpukn. CerHeToaNekTpuKu.

3.5. CTaumoHapHbIN 3NeKTPUYECKUIM TOK

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

3.6. MarHuTHoe nosie NPOBOAHNKOB C TOKOM

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

3.7. lenctBme MarHMTHOro nonsa Ha NPOBOAHUKN C TOKOM

3akoH Amniepa. NoHaepOMOTOpPHbIE B3aUMOAENCTBUS MPOBOAHUKOB C TOKOM.

3.8. BekTopHbIN noTeHuman

OnncaHnve MarHUTHOro nonsi NpPu NOMOLLM BEKTOPHOrO noTeHumana. BelumcneHne BEKTOPHOro
noTeHumana sagaHHoro pacnpegesnieHnsi TOKOB.

3.9. MarHnTHOE none B BeLLEeCcTBe

HamarHmyeHHOCTb (BEKTOp HamarHudeHud). HanpshkeHHOCTb MarHMTHOro nonsi B cpege. Teo-
pemMa 0 LUMPKYnsuMmM BeKTopa HanpsKeHHoCcTU. MarHuTHas npoHuvuaemMocTb. [paHu4YHble ycno-
BUSA M CNOCObbl M3MEepeHUsi BEKTOPOB WMHOYKUMW U HanpsbKeHHOCTU B MmarHeTukax. [Npupoaa
MarHuUTHbIX CBOMCTB MarHeTukoB. [lna-, napa- u goeppomarHeTmkun. [N1oCToAHHbIE MarHUThI.

3.10. AsneHne aneKTpoMarHMTHOM NHOYKLUNN

O[C vHaykumn B OBMXYLIMXCA npoBoAHMKax. 3akoH ®apages. BuxpeBoe anektpudeckoe norse.
MpuHUKMN gencTBua gUHaMoO-MalUMHbI N 3feKTpoMoTopa. MHOYKUMOHHBIN YCKOPUTESb 3NEKTPO-
HoB (6eTaTpoH). M3mepeHne uMpKynsumm BeKTopa MarHUTHOM MHAOYKUMWM MpWU NMOMOLLM nosica
Porosckoro.

3.11. BaauMonHayKumsa n caMonHayKumns

MHaykTMBHOCTL. [pouecchbl yCTaHOBMNEHUS B KOHType C WUHAYKTUMBHOCTLIO, dieKTpoMexaHuye-
ckne aHanormn. KoapumumneHT B3anMONHOYKLMN.

3.12. MarHuTHas aHeprus

MarHuTHas aHeprusi OQMHOYHOIoO KOHTYpa U 2-X CBSA3aHHbIX KOHTYPOB. MNOTHOCTL aHeprnm mar-
HUTHOrO nong.
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3.13. OnekTpomarHMTHOE nose B Bakyyme

Tok cmewieHnda. Cuctema ypasHeHun MakcBenna B uHTerpanbHOM U auddepeHumnansHOn
dopme. BonHoBble ypaBHeHUs. CyLluecTBOBaHNE 3NEKTPOMAarHUTHbIX BOSH.

3.14.Cuctema ypaBHeHu MakcBenna ansi nonemn B BellecTse

YpaBHeHns nonen n matepuanbHble ypaBHeHUs1. OcoBeHHOCTU nonspusaunmn AnNaneKkTpukos B
nepeMeHHbIX nonax. Aucnepcus AManekTpnuyeckon npoHuuaemocTn. [uanektpuyeckasi NPoHu-
LaemocTb nrasmbl. Cuctembl eguHuLL.

3.15.KBasucraumoHapHble TOKK

CsonctBa ngeanbHbIX anemMeHToB. PacyeT uenen cnHyconganbHOro Toka MeTOAOM BEKTOPHbLIX
anarpaMmm 1 KOMMSEKCHbIX amnnutyg. MiMnegaHc oByxnontocHUKoB. PaboTa n MOWHOCTL B Lie-
N1 NepeMeHHoro Toka.

3.16. MexaHu3Mbl NPOBOAUMOCTU HEKOTOPBIX MPOBOAHUKOB

Knaccuyeckas anekTpoHHasi Teopusi NpOBOANMMOCTU MeTansfoB U ee HedoCTaTKU. JAnekTpuye-
CKMI TOK B 3fieKTponutax, B nnasme. MNonynpoBoaHukn. BBeaeHne B 30HHYKO TEOpU0 NpoBOaU-
MOCTW KpUCTasnsos.

3.17. AnekTpnyeckune sIBNEeHUs B KOHTaKTax

BHeLWHAA 1 BHYTPEHHSAS! KOHTaKTHaA pas3HOCTb NOTeHUMAnoB. SABMNEHNA B KOHTaKTax NpoOBOAHM-
KOB MepBOro U BTOPOro poaa, XMMuUYeckne UCTOYHMKM ToKa. KOHTaKTHble SIBMieHUsT B MOMynpo-
BOJHMKaX, NONYNpOBOAHUKOBbIE ANOAbI.

Pa3den 4. KonebaHus u 80Ji1HbI, OrimMuka

4.1. JInHenHble konebaTenbHble CUCTEMDI

JInHenHble konebaTeribHblE CUCTEMBI C OOHOWM CTeneHblo cBoboabl (C npumepamn). CBoboaHbIE
KonebaHnsa rapMoOHUYECKOro ocumnnstTopa. XapakTepucTuUkn 3atyxaHus. BelHyXOeHHble kone-
OaHn4, pe3oHaHCcHble KpuBble. [1pouecchl YCTaHOBMEHNSA KonebaHnin, YCNoBUS HEUCKaXXEHHOO
BOCMpOu3BEeAEHUS cuUrHanoB konebaTenbHbIM KOHTYpoM. CnekTpanbHoe pasnoxeHue B pa-
anodunamnke, konedaTenbHbI KOHTYP Kak cnekTpanbHbin npnbop. KonebaTernbHble CUCTEMBbI C
HECKONbKMMK cTeneHsiMmn cBobobl, CBA3aHHbIe KonebaHus.

4.2. MapameTpunyeckme n HenmHerHble konebaTerbHble CUCTEMBI

JInHenHbIE OCUMNNIATOPBLI C NEPEMEHHLIMU NapamMeTpamMun, napameTpudeckun pesoHaHc. Oco-
OEHHOCTU HENMHENHOro ocumnnsaTopa (aHrapMOHU3M, reHepaunsa rapMoHUK, acUMMETpUs pe-
30HaHCHOM kpuBoK). ABToKonebaTesibHble CUCTEMBI.

4.3. BonHoBble npouecchl. KnHemaTtnka BOSH

MoHaTne BomnHbl. BonHoBoe ypaBHeHWe. apMoOHUYeckue BOSHbI. [1nockue n cdepuyeckme
BOJSIHbl. PacnpocTpaHeHne curHanoB (BOMHOBLIX NMakeToB). PacnpocTpaHeHue TpurapmMoHuye-
CKOW BOJSHbI. YCroBme NpeHebpexeHns ANCnepCnoHHbIM NCKaXKeHMeM curHana.

4.4. NHTephepeHums cnHyconganbHbIX BOSH

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

4.5. Ynpyrue BOIHbI

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

fBneHna Ha rpaHvue AByX cpef npu HopManbHOM nageHuu ynpyrmx BonH. CobCTBEHHbIE KO-
nebaHuns B orpaHMYeHHbIX cucTemax.

4.6. QnNeKTpoMarHUTHbIE BOSIHbI. QNeKTpoMarHMTHasa Teopus ceeta

BbiBOO BOMHOBOro ypaBHeHust U3 ypaBHeHuin Makcsenna. nockue BonHbl. beryuwme n crtosyme
BOSHbI. [longpusauusa anekTpoMarHUTHbIX BOSH. MnegaHc. QHepreTudeckme COOTHOLUEHUS
OS5 NEeKTPOMarHUTHbIX BOSH, Teopema [NonHTuHra.

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

4.7. PacnpocTpaHeHue cBeTa B aHU30TPONHbIX cpeaax

OnTnyeckaa aHM3OoTpoOnUSa Kpuctannos. HopmanbHble BOMHbI B OQ4HOOCHOM KpucTanne: auc-
NEePCUOHHbIE CBOWCTBA, NONsipU3auuoHHas CTpykTypa. [BonHoe npenomneHune. lNoctpoeHue
MonreHca. NMonapusauymoHHble Npubopbl. MHTepdepeHunsa nonapusoBaHHbIX nyyven. Mckyccr-
BeHHas aHm3oTponus. OnTudeckasa akTMBHOCTb. [TOHATME O NMPOCTPaHCTBEHHOW OMUCNEPCUN.

4.8. ndpakumsi BOMH

MpuHumn MonreHca-®peHens. Oudpakuma Ha CTpyKTypax ¢ oceBon cummeTpuen. 3oHbl Ppe-
Hens, 30HHasa nnactuHka. Oudpakums OpeHens Ha WenuM 1 NpamMoyronbHoOM oTeepcTun. Cnun-
panb KopHto. MNpefensHble cnyyan audpakuun: reometpuyeckasa ontuka n gudpakumna dpayH-
rodpepa. AundpakumoHHas pelueTka Kak CnekTpanbHbIi Npubop, ee crnekTpasnbHble XxapakTepu-
CTUKN.

Pornb agndpakumMOHHbIX SIBAEHUI B HEKOTOPLIX onTUYeckux npudopax. MNpenensHble BO3MOXHO-
CTW Hanpa.feHHbIX nsnyyatenen, pokycnpyrLwmx yCTPoMUCcTB, OObEKTUBOB Tereckona u MukK-
pockona. NoHsTMe o0 ronorpadgumn.

4.9. Ctatnctmyeckme CBOMCTBa BOSHOBLIX MNONen

[MoHATME O BpPEMEHHOW M MPOCTPAHCTBEHHOW KOrEPEHTHOCTU, MX CBA3b C XapaKTepucTukamu
NUCTOYHMKOB cBeTa. BrivsiHne KorepeHTHbIX CBOMCTB CBEeTa Ha HabnogeHne nHTepgepeHummn n
andpakumn. ICToOYHNKN KorepeHTHOro ceeTta. Jlasepsl.

4.10. HenuHenHble BOMHbI

[MoHATME O HeNMHENHbIX BOJTHOBbLIX MpoLeccax: reHepauusi rapMOHWK, COMMUTOHbLI, yaapHble
BOJTHbI, CaMOOKYCMPOBKA BOSTHOBLIX MY4YKOB.

dopma NpoMeXyTOYHOM aTTecTauum

Paspen 1. MexaHuka — 3k3ameH

Pasgen 2. MonekynspHas ¢usmka — aKk3ameH
Pasgen 3. OnekTpuyecTBo U MarHETU3M — 3K3aMeH
Paspen 4. Konebanusa n BOnHbI, ONTUKA — 3K3aMeH

Koabl hopmupyembix (cpopmupoBaHHbIX) komneteHumn: OlK-1, OlK-2
b1.6.2.5 O6wmn pnsanyecknim NPakTUKym

Llenu n 3agayum yye6HoM AUCLUUNIUHDbI:

Lenbto gucumnnmHbl «OOLWMA (PU3NYECKNA NPaKTUKYM 1» ABRSETCA: U3ydeHue LUernoCTHOro
Kypca obuien dusnku, BKNOYaKLWEro akcnepumMeHTanbHoe nccnegoBaHme BNeHnin N 3aKkoHOB
MEXaHWUKN, MOSTEKYNAPHON (PU3NKN U TEPMOOMHAMUKKN, INEKTPUYEeCTBa U MarHeTnama, aToMHOM
PU3MKN 1 PU3KKK SApa U dANEeMEHTapPHbIX YacTuL.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

CopepxaHue OuCUMNNUHBI OXBaTblBa€T KPyr BOMPOCOB, CBA3aHHLIX C WU3yYeHMeM crie-
AyroLWwunx pa3aenos:

MexaHuka: KnHematuka matepuanbHOM TOYkM. [uHamuka matepuanbHOW TOYKWU. 3akoHbl Co-
xpaHeHusi. KuHematunka abcontoTHo TBepaoro tena. uHamuka abcontoTHo TBepaoro tena. Ko-
nebatenbHoe asmxeHne. edpopmaunm n HanpsKeHUst B TBepabIx Tenax. MexaHuka xvakocten
1 ra3os. BonHbl B CNMAOLWHOM cpeae U 3NeMeHTbI akyCTUKN.

MonekynapHasa dusuka: MaeaneHbin ra3. PacnpegeneHune monekyn rasa no ckopoctam. bpo-
YHOBCKOE ABMXeHne. TepMoanHamMn4ecknin noaxon K onnucaHuio MonekynsipHbiX ssreHun. MNep-
BO€ Ha4vano tepMoavHamukn. Bropoe Havano tepmognHamuky. [NoHATME aHTponuM TepMoau-
HamMn4eckon cuctembl. PeanbHble rasbl U XXMAKOCTU. [1OBEPXHOCTHbIE SABMEHUS B KUOKOCTAX.
Teepable Tena. ®a3oBble Nnepexobl NepBOro N BTOPOro poaa. ABneHnsa nepeHoca.
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OneKTpMYeCcTBO M MarHeTmsm: JnekTpoctaTtuka. [NpOBOAHWKM B 3MeKTpOCTaTUYEeCKOM Mnose.
[AnanekTpukn B anekTpoctatnyeckom none. MNoCTOAHHbIN ANeKTPUYECKM TOK. KOHTaKkTHble AB-
NeHuns. DneKkTpoMarHMTHas UHAYKUUS. SneKTpoMarHnTHble KonebaHus.

OnTtuka: fABneHve nHTepdepeHumn. AsneHne aundpakumn. Oudpakuma n cnekTpasnbHbli aHa-
nn3. MNongapusaums ceeta. OTpaxeHne n nperioMrieHne cBeTa Ha rpaHuue pasgena msoTpon-
HbIX AnanekTpukos. NHTepdepeHuuns nonapusoBaHHbIX BOMH. [ucnepcus ceeTa. Tennosoe us-
nyyYeHne KOHAEHCUPOBAaHHbLIX cpef. YcuneHme n reHepaums ceeta.

®dun3mka aTOMOB M aTOMHbIX SBfiIeHW: BoriHbl U kBaHTbl. OCHOBHbIE 3KCNEPUMEHTarnbHbIE
AaHHble O CTpoeHun atoma. OCHOBbl KBaHTOBO-MEXaHUYECKUX MpeacTaBfeHUn O CTPOEHUU
aToma. JneKTpomarHuTHble nepexodbl B atoMax. Makpockonuyeckme KBaHTOBbIE SBIEHUS.
Cratuctnyeckue pacnpegeneHna ®epmm — [inpaka n bose — dnHwiTenHa. Heprua depmn.
®dusmnka atomHoro ggpa u yactuy: CBomcTBa aTOMHbIX g4ep. PaganoakTMBHOCTL. AdepHble
peakuun. Bsaanmogencrame saepHoOro n3nyyYeHns ¢ BeLecTsoMm.

dopMa NPOMEXYTOYHOM aTTecTauumn: 3a4éT

Koabl hopmupyembix (cpopmupoBaHHbIX) komneTeHumn: OlK-1, OlK-2

B1.6.8 Moaynb «AToMHasa u saepHasa pusunkar
b1.5.8.1 «AToMHas ¢pusnkar

Llenu v 3apgauu moayns:

Llenb moaynsa «AToMHasa u sgepHas duamka» coctout B POPMUPOBAHUM Y CTyAeHTa LenocT-
HOM CUCTEMbI 3HAHMI MO OCHOBAM KNacCU4Ye€CKON N COBPEMEHHON aTOMHON N sAepHON OU3NKN,
BblpaboTKe HaBLIKOB MOCTPOEHUS DU3NYECKX Moaenen u pelieHus dusmndeckux 3agady. Mo-
Aynb aBnsieTcs pyHaaMmeHToOM 4SS Nocrneayowero ndyvyeHnsa npogeccuoHanbHbiX U Npodunb-
HbIX AUCLUMUMNINH.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

1 OnemeHTapHble YacTULbl

MoHATne anemeHTapHOM YacTuubl. [ToHATME pacnaga anemMeHTapHbIX Yactuy. Mpubopbl 1 ycT-
poncTBa NS HabnaeHUss N U3YYeHUS dneMeHTapHbIX YacTul. OHeprus cBasn. dyHaameH-
TanbHble B3anmogencTeus. ObMeHHble B3aumoaenctems. PenHmMaHoBCkMe auarpammbl. Bup-
TyanbHble YacTuubl. CunbHoe B3ammogencTemne. MesoHbl. Cnaboe B3ammogencTesmne. Bo3oHbl.
OrnekTpoMarHMTHoe B3aumogencteme. ['paBuTaunoHHoe B3anmogencraeme. HykmnoHsl. N3otonu-
yecknin cnnH. CTpaHHble YacTuubl. CTpaHHOCTb. Mnep3apsa. Knaccudpukauus anemMeHTapHbIX
YacTul. 3akoHbl COXpaHeHUsi B m3nke anemeHTapHbIx YacTtuu. Kesapku.

2 ®un3rka aToOMHOro siapa

Appo. CtabunbHble 1 HecTabunbHble siApa, X OCHOBHbIE XapakTepuctuki. CnuH sapa. Macca
aTOMHBbIX 94ep M 3Heprust CBs3n HyKoHOB B agpe. dopmyna Benusekkepa. Mogenn aToMHbIX
sagep. KanenbHas mogens. ObonodedyHass mogenb. PagnoaktMBHOCTL saep. 3akoH pagmoak-
TMBHOro pacnaga. OcHOBHble TUMbI pacnaga saep.

CDopma npome)KyTquoﬁ atTTecTaumMn — 3K3aMeH

Koabl hopmupyembix (cpopmupoBaHHbIX) komneTeHumun: OlK-1, OlK-2

b1.5.8.2 AnepHas comsmnka
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Llenu n 3agayum yye6HOM ANCLUUNIUHDbI:

Llenbo gucumnnuHbl SBASETCH: N3ydeHue LenoCTHOro Kypca «AToMHas onanka» COBMECTHO C
ApYrMMU aucumniauHamn uukna; opMmMpoBaHue y CTYOEeHTOB COBPEMEHHOro eCTeCTBEHHO-
Hay4YHOro MMPOBO33PEHUS Ha MOAENb CTPOEHWe aToMa, a TakkKe NPUHLMM  3anosiHEHUs ne-
puoanyeckon cuctemMbl anieMeHToB Mengeneesa.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

1. PasBuTtne kBaHTOBbLIX NpeacTaBfeHnm

KopnyckynsipHble cBoncTBa cBeTa. fAsneHne otoaddekta. ddpdekt KomnToHa. 3akoHbl pas-
HoBecHoro nsny4vexus (Credana-bonbumara, BuHa, Panesa-[xuHca, NnaHka). Mogens atoma
Bopa. OnbITel ®paHka n Nepua. BonHoBble cBoncTBa Yactvy. CTaTMCTUYECKUA CMbICST BOSTHO-
BOoW pyHKuuK. CoOTHOLWEHNA HeonpeaeneHHocTen enseHbepra. Ponb nameputensHoro npu-
B6opa. OnepaTopbl KoopaMHaTbI, UMMNyfbCa, MOMEHTa UMMYSibCa U 3HEPrMM B KBAHTOBOW Mexa-
HUKe.

2. BeegeHue B annapaT oM3MK1 MUKPOOBBHEKTOB

CtaumoHapHoe 1 HecTauuoHapHoe ypaBHeHue LpeanHrepa. CBoncTBa BOSHOBbLIX GOYHKLMNA.
BonHoBast oyHKUMA M YPOBHU 3HEPrMm Yactuubl B 6€CKOHEYHO ry6oKon noTeHunanbHom sime.
PeweHune ctaunoHapHoro ypasHeHusa LpeguHrepa gona noteHuyuwanbHoro 6apbepa. TyHHenb-
HbIN adpdekT. KoahpruneHT NpoxoXaeHns YyacTuubl Yepes noteHumansHbli 6apbep. Xonoa-
Hasi 9MUCCUS ANEKTPOHOB M3 MeTanna.

3. DHepreTnyeckmne COCTOAHNA N CNEKTPbI N3ny4YeHnsa BogOpPOoA0NOA00HbLIX aTOMOB

YpaBHeHue LpeauHrepa ang 4actuubl B LeHTpansHoMm none. PeweHne ypaBHeHna LpeanHre-
pa anga BogopoaonogobHoro atoma. YpOoBHM SHEPTUK, rIaBHOE KBAHTOBOE YMCNO. BepoaTHOCTb
NPOCTPAHCTBEHHOrO pacnpeaeneHunst anekTpoHa B atome. AsnmyTasnibHOe U MarHUTHOE KBaHTO-
Bble yncrna. CnekTpbl BO4OPOA0No400HbBIX aTOMOB.

4. OpbuTtanbHbIA N CMMHOBBLIN MOMEHTbI 31IEKTPOHA

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

5. MHOro3neKTpoOHHbIE aTOMbI

Tunbl cBA3en anekTpoHoB B aTtome. [lpuHumn lNMaynu. lNMepuogmyeckass cuctema 3reMeHTOoB
Menpgeneesa. Npasuna otbopa npu nany4yeHnn MHOro3NeKTPOHHbIX aTOMOB. OnNTUYeckne cnek-
TPbl WENOoYHbIX MeTannoB. AddekT 3eemaHa.

6. KBaHTOBas ctaTucTuka

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

7. KBaHTOBbIE CBOMCTBA TBEPAOrO Tena

Tunbl cBSA3e aTOMOB B TBepAblx Ternax. PacwenneHne aHepreTM4eckux ypoBHeW BO B3anMO-
AENCTBYOLWMX cuctemax atoMmoB. Mogenb atoOMHOM LIEeNOYKM C NoTeHuManbHbIM penbedom
npsaMoyrofibHon opmbl (Mogenb KpoHura-lNeHHun). ncnepcnoHHble kpusble ans cBoboaHOro
3IeKTPOHA M anekTpoHa B kpuctanne. MNoHsaTne aheKkTMBHON Macchl. INeKTpPONpoOBOAHOCTb
TBepAbIX Ten. CobCcTBeHHad M npuMecHas NPOBOAMMOCTb MOMYyNPOBOLAHMKOB. KOHTaKT OBYX
BbIPOXXOEHHbIX NOSTYNPOBOAHUKOB.

dopMa NPOMEXYTOHYHOM aTTecTaLuuun: 3a4€ErT.

Koabl chopmupyembix (cpopmupoBaHHbIx) komneTeHumn: OlK-1, OlK-2

B1.6.9 Moaynb «MaTtemaTuka»
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B1.5.9.1 MatemaTyeckum aHanus

Lenu u 3agaun y4ye6HON AUCLUMNNUHBI: U3yyvyeHne anddepeHumansHOro U HTerpanbHoro
ncuYncneHnss yHKLUMM 0gHOM BeLeCTBEHHOW NepeMeHHON, nexawlero B OCHoBe Bcex hnaunye-
CKMX N MaTeMaTU4eCKUX KypcoB. N3yyeHne onpeneneHHoro nHTerpana, Kotopbli npeacrasns-
eT cobon BaXHbI BOMPOC Kypca MaTeMaTU4ecKoro aHanui3a Ha usnyeckom akynbTete U
nMeeT NPUNoXeHus B BONbLUNHCTBE MaTemMaTU4eckux U ousnyecknx ancumninunH. NsyveHme
anddepeHUnanbHOro ncHMcneHms OYHKUUM HEeCKONbKMUX NepeMeHHbIX. M3ydeHne KpaTHbIX U
KPUBOSIMHENHBIX UHTErpanoB. Yucrnosble psabl, CXOAUMOCTb, abComnTHAA U yCroBHast cxoam-
MOCTb, (PYHKUMOHanbHble psgbl, CTEMNEHHOW pPsd, paguyc CXOOUMOCTM CTEMEHHOro psiga, psg
dypbe, nHTerpan dypbe.

KpaTkoe copgepxaHue y4eOHOW AUCLUNIIUHDI:

1. MNpeameT matemaTukn. BBegeHne B aHanus

MpeomeTt maTtemaTukn. CBA3b C ApyrmMu Haykamun. Mictopuyeckas cripaeka.

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

2. MNpepenbl nocnegoBaTesibHOCTU U (hyHKLUMU

lMoHAaTMe nocnegoBaTeNbHOCTU AeNCTBUTENbHBLIX Yncen. lMNpegen nocnegosBatesnibHOCTU. [eo-
MeTPUYECKNA CMbICI npefena nocnefoBaTtenbHOCTU. Teopema O €AMHCTBEHHOCTWU npefena.
OrpaHn4eHHOCTb cxoasLlencs nocnegosatenbHoCTU. NpegenbHble nepexoabl B paBeHCTBax U
HepaBeHcTBax. MOHOTOHHbLIE MocnegoBaTenbHOCTU. [lognocrnenoBaTefnlbHOCTb, YacCTUYHbIE
npegenbl, BEPXHUA U HWXKHUIW Npeaernbl nocnefoBaTenbHOCTU AeNCTBUTESNbHbIX Ynucen. Jllemma
O BIOXEHHbIX NpoMmexyTkax. Teopema bonbuaHo-Benepwtpacca. Kputepun Kowwm cxogmmocTu
nocrnegoBaTenbHOCTH.

Mpepen yHKUMM OencTBUTENBLHOrO nepemMeHHoro no Kowwn n no lNenHe. NeomeTpuyeckui
CMbICN Npegena (pyHKUMM OEeNCTBUTENBHOMO NnepemMeHHoro. ApudgmeTndeckne onepauum Hag
dyHKUMAMK, nmetrowmmmn  npegen. OQHOCTOPOHHME npedenbl. Knaccudukaumsi 6eCckoHeuHO
MarnbIX N 6€CKOHEYHO BOonbLUNX BEMNYMH. DKBUBASIEHTHbIE BGECKOHEYHO Marnble U 6eCKOHEeYHO
Oonblume BenuynHbl. lNepBbi 1 BTOPOM 3amMedaTesibHble npeaernsl.

3. HenpepbIBHOCTb (hyHKLUMU

HenpepbIBHOCTb (DYHKUUN OENCTBUTESNBHOIO NepemMeHHoro. ApugpmeTtmyeckme OeNCTBUSA C He-
npepbIBHbIMKU PYHKUNAMU. HenpepbiBHOCTb CROXHOMW PYHKUUK. OOHOCTOPOHHAS HernpepblB-
HOCTb. TeopemMa O CyLLecTBOBaHUN N HeENpPepPbIBHOCTU obpaTHoM yHKUuK. CoxpaHeHne 3Haka
HenpepbIiBHON yHKUMW. PaBHOMepHasa HenpepbiBHOCTb. Teopema KaHTopa. Knaccudumkaumsa
TOYeK paspbliBa.

4. QucphepeHumanbHoe ncumcneHme pyHKUMn ogHOMN nepeMeHHOMN.

MponsBogHbIE N OAHOCTOPOHHME NPOU3BOAHbLIE, BECKOHEYHbIE NPON3BOAHbIE. [[eOMeTpUYecKui
N n3nYeckmii CMbICN NPoM3BOAHON. [pasuna anddepeHumpoBaHms 1 Tabnvua NPonU3BOLHbIX.
OudbdepeHumnan n ero reomeTpudeckun cmbicn. NponssogHasa CnoXxHon yHkuuun. Nponseoa-
Hble U anddepeHumnansl BbicliMx nopsgkos. Popmyna JlenbHuua. MIHBapnaHTHOCTL hOpMbl
NnepBoro U HeMHBapUMaHTHOCTb POPMbl BbICLLMX AuddepeHumnanos. NMapameTpuyecku 3agaH-
Hble YHKUMK 1 nx anddepeHumposaHme. OCHOBHbIE TeopeMbl AnddepeHunanbHOro NcHmcC-
nenus Ponng, Jlarpanxa, Kowwu. MNpasuno Jlonutans packpbitus HeonpeaeneHHocten. dop-
Myna Tewnnopa n ee CBsA3b C 3agaden NpUBAMKEHHOrO BbIYMUCIIEHUS 3HAYEHUN PyHKLUMN. [pu-
3HaKM MOHOTOHHOCTU. OKCTPEMyMbl M MpaBuna X HaxoxaeHwus. BbinyknocTb, BOMHYTOCTb U
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Toykn nepermba. AcumntoTbl. lNMpumeHeHne anddepeHunanbHOro UCYUCNEHUsS K UccrnegoBa-
HUIO (PYHKLMIW M NOCTPOEHMIO rpadomKoB.

5. UHTerpanbHoe ncumncrneHme oyHKUMN oaHOMN nepeMeHHOMN.

lMoHaTne nepsoobpasHon N HeonpeaeneHHoro nHterpana. CBoncTea HeonpeaeneHHoro uHTe-
rpana. Tabnuua HeonpeaeneHHbIX MHTErpanoB. TexHuka UHTerpMpoBaHus (HenocpencTBEHHOE
WHTErpMpoBaHme C NOMOLLbI Tabnuu, MeToq pasfoXeHus, 3ameHa nepeMeHHON, UHTerpupo-
BaHWe No 4YacTsMm, NpuBefeHMe KBaApaTHOro TpexysieHa K KaHOoHu4eckomy Buay). [pumepsl.
PasnoxeHne MHorounieHa ¢ OeNCTBUTESbHBIMU KO3IhdULMEHTAMU HA MHOXUTeNn. NpeacTas-
fieHne NpaBuIibHOM paunoHarnbHOM Apobu B BUAE CyMMbI NPOCTENLLNX paLMOHarbHbIX 4poben.
WHTerpupoBaHue npoctenwmnx apoden. NHTerpupoBaHme paumoHanbHbIX oyHKumn. CeegeHne
WHTEerpanoB OT UppauMOHasnbHbIX U TPUFOHOMETPUYECKNX PYHKLUNA K UHTErPUPOBAHMUIO pauuo-
HanbHbIX (OYHKUWA.

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

6. PYHKLUN MHOTUX NepeMeHHbIX

OCHOBHbIE MOHATUA Ha NSTIOCKOCTU (pPaccTosiHe MeXAy TOYKaMW, OKPECTHOCTb TOYKU, BHYTPEH-
HAA TOYKa, N30NIMPOBAHHAas TOYKa, rPaHNYHasa ToYKa, OTKPbITOE MHOXECTBO, CBA3HOE U HECBSA3-
Hoe MHOXecTBa, 06nacTb, 3aMKHyTas obnacTtb, OrpaHMYeHHOEe MHOXeCTBO). AHanornsa ¢ npo-
cTpaHcTBoM. [Mpefen nocnegoBaTeNlbHOCTU BEKTOPOB. TeopemMa O NMOKOOPAWUHATHOM CXOAUMO-
ctn. MNpegensl U HenpepbiBHOCTb. [BOWHbIE U MOBTOPHbIE npegensl. NMpumepbl. Henpepbis-
HOCTb MO COBOKYMHOCTU MEPEMEHHbIX U NO OTAEeNbHOW nepemeHHon. duddepeHumansHoe nc-
YncreHne QYHKUMA MHOIMMX NepeMeHHbIX. YacTHble npowussogHble. [OuddepeHumpyemMocTb
PYHKUNN MHOIMMX nepemMeHHbIX. Heobxoaumble ycnosus audpdepeHunpyemMoctTn. [JocTaTouHble
ycnoBua guddepeHumpyemMocTn OyHKLUUM MHOTMX NepEMEHHbIX. TeopeMbl O B3aMMOCBSA3N Me-
xay omddepeHuMpyeMOoCTbi0, HEMPEPbLIBHOCTLIO M CyLLEeCTBOBAHMEM YaCTHbIX MPOU3BOAHbLIX
PYHKUMN MHOTUX nepemeHHbIX. MNMpounssogHas croxHon dyHkumn. OuddepeHuman yHKUMn
MHOIMX nepemMeHHbIX. [NponsBogHas no HanpasneHuto. pagmeHT. CBA3b NPOM3BOAHON MO Ha-
npasBfieHN0 C rpaguMeHToM. YcrnoBme Bo3pacTaHus (yobiBaHUs) oyHKUMKM B Touke. NpounsBoa-
Hble 1 guddepeHunansl BbICLUMX NOPSAKOB. PaBeHCTBO CMeLLaHHbIX Npon3BoaHbIX. Nccneno-
BaHNe PYHKLMA MHOIMMX NEepPeMEHHbIX, YCIoBME MOCTOAHCTBA, YCMOBME MOHOTOHHOCTU B YyKa-
3aHHOM HanpasneHun. Popmyna Tennopa. SKkcTpemyM. HesBHble (PyHKUMK. TeopeMbl O cyLle-
CTBOBaHUN HEABHOW (PyHKUMU. DyHKLUMOHanNbHble onpegenutenu. CyllecTBoBaHME CUCTEMbI
HesIBHbIX (PyHKUMA. B3anMHOOOHO3Ha4YHOEe OTObpaxeHwe ABYX MHOXECTB BEKTOPHOro npo-
CTpaHCTBA. YCNOBHbIN 3KCTpeMyM. [1paBuno MHoxuTenen JlarpaHxa. lNpumepsbi.

7. KpaTHble uHTerpansbol.

KpaTHble uHTerpansl. lNnowanb MHoroyronbHou durypbel. Mepa »KopgaHa. Namepumble MHO-
XectBa. HeobxoguMmoe u [OCTaTOYMHOE YCNOBME M3MEPUMOCTM MHOXECTBa Ha MIOCKOCTM.
Csonctea mMepbl XKopgaHa. Onpegenenuve gsonHoro nHterpana. Cymmel lapby n nx ceoncrsa.
KpuTepui cywectsoBaHUs ABOMHOIO MHTerpana. Knaccoel vHterpmpyembix gyHKkunn. CBoncTBa
ABOWHOro uHTerpana. lNpuBeaeHne OBOMHOrNO WHTerpana K noBTopHoMy. KpvBOMMHENHbIE KO-
opAnHaTbl Ha MockocTW. MNMonsapHbIE N ANAUATUYECKME KOOpAMHAaTbl. 3aMeHa NepeMeHHbIX B
ABOWHOM uHTerpane. TponHon uHTerpan. CeegeHne TPOWMHOrO MHTerpana K noBToOpHOMYy. 3a-
MeHa NepeMeHHbIX B TPOMHOM uHTerpane. Cdepuyeckme n LunmHapudeckmue KoopamHarhbl.

8. KpuBonuHenHble U NOBEPXHOCTHbIE UHTErpanbl

OnpepeneHne KpuBONUHENHbIX MHTerpanoB. OCHOBHblE POPMYIbl BbIYUCIIEHUS KPUBOSTMHEN-
HbIX MHTerpanoB. OnpeaeneHns NOBEPXHOCTHbLIX MHTErpanoB NepBoro n BToporo poga. Belumc-
NeHne NoBEpPXHOCTHbIX MHTerpanoB. Matematnyeckne n usanyeckne npUnoXeHUs KpuBoOmu-
HEeWHbIX 1 MOBEPXHOCTHbLIX UHTErparnos.

9. Paabl. YucnoBble, (hyHKLUMOHaNbHbIE U CTEeNEHHbIe pAAabI
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Uucnosble pagbl. Cxogdawmecs u pacxogswmecsa pagbl. Kpytepuin Kowmn cxogmmocTu Ymcrio-
BOro psiga. Heobxogumoe ycrnosue cxogumocTu. [JoctaTouHble NPU3HAKM CXOLMMOCTU: Maxo-
pPaHTHbIM N NpefenbHbii Npu3Hakm cpasHeHnd, Janambepa, Koww, Oupuxne, Abens. Abco-
MNIOTHas N YCroBHasi CXOOUMOCTb. YMHOXeHue psgoB. [lepectaHoBKa yneHoB psga. PyHKLMO-
HanbHble NocnefoBaTenbHOCTU N paabl PyHKUMK. [loToyeyHaa n paBHOMepPHas CXOAUMOCTb.
Mpu3Haknm paBHOMEPHON CXOOUMOCTU (KpuTepuin Kown, MaxXoOpaHTHbIN NpU3HaK Ansa nocnego-
BaTENIbHOCTWN, MaXXOPaHTHLIN Npu3Hak Beneplitpacca onga psga). PaBHoMepHas cxoanMocCTb U
HenpepbIBHOCTb, paBHOMEPHAsA CXOOMMOCTb U MHTErpupoBaHue, paBHOMEpHasi CXOAUMOCTb U
anddepeHumnposanHmne. CteneHHon psg. Paguyc cxogmmoctn. OuddepeHumpoBaHme N NHTEr-
pupoBaHue cTeneHHoro psga. Pag Tennopa.

10. HecoGcTBEeHHbIE MHTErpanbl, UHTErparnbl, 3aBUcsALMe OT napamMeTpa

OnpepgeneHne HecobCTBEHHbBIX UHTErpanoB nepsoro Tvna. OnpegeneHne HeCOOCTBEHHbIX UH-
Terpanos BTOPOro Tuna. JATanoHHble MHTerpanbl. CBOMCTBA cxogsaWmMxca nHTerpanos. Kpute-
pun Kowmn cxoaumMocTn HeCoBCTBEHHbBIX UHTerpanoB. [JocTaTovHble NPU3HaKM CXOAUMOCTU He-
coBCTBEHHbIX MHTErpanoB. MaxopaHTHbIM Npu3Hak cpaBHeHus. NpefenbHbIA NpU3HaKk cpaBHe-
Hus. ABContoTHas M ycrnoBHas CXogMMOCTb HECOBCTBEHHbIX HTerpanos. NpusHak Abens. Mpu-
3HaKk Qupuxne. PacwmpeHmne MeTogoB UHTErPUPOBaHUS Ha HECOBCTBEHHbIE UHTerparnbl. 3ame-
Ha nepemeHHbIX. MIHTerpupoBaHue no Yactsam. [naBHoe 3HadYeHne HeCOBCTBEHHOro MHTerpana.
WHTerpansl, 3aBucswme ot napameTtpa. HenpepbIBHOCTL No napameTpy. AuddepeHumpoBaHme
N MHTerpMpoBaHune no napameTtpy. HecobCTBeHHbIE MHTErpansl OT NapamMeTpa.

11. Pap v uaterpan ®dypbe

MocTaHoBKa 3agayun. [MpocTpaHCTBO CO cKkanspHbIM Npou3BegeHMeMm. HopmupoBaHHOe Mpo-
cTpaHcTBO. CxoauMOoCTb B cpegHeM. ['nnbbepToBo npocTpaHcTBO. CkandpHoe npousseaeHne u
HopMa (pyHKuuK. [NoToyevHasa, paBHOMEpPHasi CXOOUMOCTb U CXOOUMOCTb B CpedHeM nocneno-
BaTernbHOCTEN U psagoB. OpToroHanbHble U1 OPTOHOPMUPOBAHHbBIE 3MIEMEHTbLI MPOCTPAHCTBaA CO
ckansdpHbiM npounssegeHnem. Ob6obweHHbIn pag Pypbe. CBoncTBa ocTtaTka psga dypbe. He-
paBeHcTBO beccens. Ycnosue cxogumocTtu psga ®ypbe. PaBeHcTBO MapceBans. 3amMkHyTbIE U
NOJSIHblEe OPTOHOPMasIbHbIE CUCTEMbI 3fIEMEHTOB B NPOCTPAHCTBE CO CKandApHbIM Npon3BeaeHu-
eM. TeopeMbl O CBS3M MeXAy 3aMKHYTOM U NOfHOW cuctemon. Pag dypbe No opToroHanbHOM m
OpPTOHOPMUPOBaHHOM cuctemam yHKuun. HepaBeHcTBO beccens u paseHcTBO [lapceBans
Ansa aTnx pagos. TpuroHomeTpuyecknin psag dypbe. PasnoxeHne YeTHOW 1 HeYeTHON PyHKL MK
B TpuroHomeTpuyeckumn pag Pypoe. KomnnekcHasa popma psaga dypbe. ToyevHasa n paBHoOMep-
Hasi cXoOMMOCTb TpUroHomeTpuyeckoro psiga dypoee. MNonHoTa TPUroOHOMETPUYECKON CUCTEMBI
dyHKUMIA. [1BOMHbIE U TPOVHbIE paabl Pypbe.

WHTerpan ®ypbe kKak npegenbHbli cnydan psga dypbe. [JocTaTOYHbIE MPU3HAKM CXOOUMOCTU
nHTerpana ®ypoe. lNpeacraBneHne yHKumMn mHTerpanom dypbe. lNpeacrasneHne YeTHOM U
HeYeTHON (pyHKUuMM MHTerpanom dypbe. KomnnekcHoe npsamoe u obpatHoe npeobpasoBaHus
®ypbe. CuHyc n kocnHyc npeobpasoBaHms Pypbe.

12. dnemeHTbI TeOpPUN 060OLLEHHBIX PYHKLUN

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

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

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

Koabl hopmupyembix (cpopmupoBaHHbIx) komneteHumn: OlK-1, OlK-2
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Bb1.6.9.2 AHanuTtu4yeckas reomeTpus

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

n3yyeHne MeToA4OB aHANMUTUYECKON reoMeTpun Ang pelleHns 3agay eBKIMaoBoM reoMeTpum Ha
NSOCKOCTU M B NPOCTPAHCTBE, M3Yy4YeHNe MeTOAa KOOpAMHAT, BEKTOPHOM anrebpbl, pasnnyHbIX
dopM ypaBHEHUI NPAMON IMHUN Ha NITOCKOCTU U B NPOCTPAHCTBE, YPaBHEHUS MNSIOCKOCTU, KpU-
BbIX U NOBepXHOCTen BToporo nopsgka. OCHOBHbIMKU 3agavyamMmn y4ebHOM ONCUUNIINHBI SBIISHOT-
cs: (hopmupoBaHue y CTyaeHTOB 3HaHU 06 OCHOBax aHanmMTU4ecKon reoMeTpumn n BEKTOPHOWN
anrebpsbl, NnpuobpeTeHne CTygeHTaMn HaBbIKOB U YMEHUIA MO PEeLLEHUIO reOMeTpUYeCcKnx 3agay
N UCMNONb30BaHNIO BEKTOPHOWN anrebpbl, HEOOXOANMBIX B Kypcax MaTemMaTU4Yeckoro aHanusa B
pasgene «KpaTHble N KpUBOSIMHENHbIE UHTErparnbl», B Kypce « BEKTOPHbIN N TEH30PHbLIN aHa-
nnx», «ANEeKTpoanHaMmnKa.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Paspen 1. BektopHas anre6pa.

MoHaTue BekTopa. JIMHEeNHbIE onepaumm Hag BekTopamu. JInHenHas 3aBUCMMOCTb CUCTEMBI
BEKTOPOB. [eOMeTpNYECKMIA CMbICIT MIMHENHOM 3aBUCMMOCTU. Ba3nckl Ha NNOCKOCTN 1 B Npo-
CTpaHCTBe, pa3noxeHue BekTopa no 6asucy. MNpoekuuns Bektopa Ha ocb. OPTOHOPMUPOBAHHbIE
6asucbl, Mx 0cobeHHoCTb. Hanpasnstowwme kocMHycbl BekTopa. CkansipHoe, BEKTOpHOE, CMe-
LUaHHOE 1 ABOMHOE BEKTOPHOE NPOU3BEAEHMS, UX CBOMCTBA, BblpaXKeHNe Yyepes KoopAnHaThbI
COMHOXUTENEN. YCnoBme opTOroHanbHOCTU, KONMHEAPHOCTM, KOMMMaHAaPHOCTUN BEKTOPOB.
Cucrtema koopgumHaT, KoopauHaThl TOYKM, NpeobpasoBaHne CUCTEMbI KOOpANHAT.

Pazpgen 2. Mpssmas un NNoOCKoCTb.

Cnocobbl 3agaHnsa NMMHUIA Ha NAIOCKOCTU, NIMHUIA U MOBEPXHOCTEN B npocTpaHcTBe. Anrebpau-
YyecKkune NUHUKN 1 NoBepxHOCTU. MNpamMasn Ha NNockocTu. PasnnyHble opMbl ypaBHEHUSA NPSIMOMN:
obuwee, napameTpu4eckoe, KAHOHNYECKOE, C YrNoBbIM KO3I(PULIMEHTOM, B OTpe3Kax, HopMarb-
Hoe. lNMy4ok npsambIX. MMNockocTb B NpocTpaHcTBe. PasnnyHblie opMbl YpaBHEHUS MIIOCKOCTH:
obuee, B oTpeskax, HopMarbHoe. [y4yok n cBaska nnockocten. MNpsimas B npoctpaHcTee. Pas-
NYHbIE hOpPMbI ypaBHEHMS NPSIMON: obLee, NapameTpuyeckoe, kKaHoHn4eckoe. Nepexon oT

O HOro 3agaHus K gpyromy. BaanmHoe pacnonoxxeHue gByx NAOCKOCTEN, MPSIMON N NIIOCKOCTH,
ABYX MpsiMbIX B NpocTpaHcTBe. OCHOBHbIE 3aayun Ha Temy «[lpamas 1 NnocKoCTby: paccTos-
HWE OT TOYKM OO NNIOCKOCTM M NPSMON, PACCTOSIHUE MeXay NPAMbIMK, YIibl MeXay NPSAMbIMU U
NAOCKOCTAMM, YCIIOBUE NepeceveHmnst ABYX NPsiMbIX U T.4.

Paspnen 3. KpuBble 1 nOoBepXHOCTU 2-ro nopsaka.

annunc, runepbona, napabona, OnpegenexHne, BbIBOA KAHOHNYECKOTO YpaBHEHUS KaXXa0n 13
3TUX KPUBbIX, UX CBOMCTBA. DKCLIEHTPUCUTET U OMPEKTPUCHI dnnunca, runepbonbl, napabonsi.
MonsapHasa cuctema koopauHar. [NonspHoe ypaBHeHue annunca, runepbonsl, napadonsl. O6-
LLiee ypaBHEHME KpUBOW BTOPOro nopsaka. NpuseneHne obuiero ypaBHEHMS K KAHOHUYECKOMY
BMAy C NOMOLLIbIO MOBOPOTA OCEN N NepeHoca Havana koopauHaTt. Knaccudgukaums KpuBbIxX
BTOpOro nopsigka. NoBepxHOCTM BTOPOro nopsiaka: annuncoua, runepbdononabl, napabonovasl,
KOHYCbl U LMITMHAPLI, UX KAHOHUYECKME ypaBHeHUs1, cBoncTBa. NprBeaeHne ypaBHEHUS No-
BEPXHOCTU BTOPOro nopsifika K KaHOHN4YECKOMyY BUAY.

®dopMbI TeKyLLen aTTecTauumn: KOHTponbHas paboTa, AOMaLLHSAs KOHTpOnbHasa paboTa
dopMa NPOMEXYTOYHOMW aTTecTaLlumn: 3K3aMeH

Koabl chopmupyembix (cpopmupoBaHHbIx) komneTeHumn: OlK-1, OlK-2

Bb1.56.9.3 INnHenHas anrebpa
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Llenu u 3agaum yuyeGHOM ANCLUNIIUHDI: B LLMPOKOM NMOHUMAHUK CoAEpXaHne Kypca NMHen-
Hou anreBpbl cCOCTOUT B NpopaboTke MaTeEMaTUYECKOro s3blka ANs BblpaXKeHUs O4HOW 13 ca-
MbIX OOLLMX Maen CoOBPEMEHHOIO eCTECTBO3HAHNS — aeun NuHenHocTu. B npouecce mayyeHus
Kypca NMHeHoM anrebpbl CTyAeHTbl M3y4atoT BOMPOCHI Pa3peLuMMOCTU U CTPYKTYPbI PeLLeHUi
CUCTEM NNHENHbIX ypaBHEHWI, OCBauBatloT abCTpakTHbIE NOHATUS NMMHENHOIrO NPOCTPaHCTBA,
Gasunca, NMHeHoro onepaTtopa, OUNMHERHOW U KBaapaTUYHOW (POPMbI, a TaKKe U3yYatoT KOH-
KpeTHble NPUMEpbI, AaloLLine peanu3aumio 3TUX abCTPaKTHbLIX MOHATUN.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Paspnen 1. MaTtpuubl n onpegenutenu.

MpsmoyronbHble MaTpuubl. Cymma matpuu, NponsseaeHne MaTpuLbl Ha YACHO, YMHOXEHUE
mMaTtpuy. CBoncTBa aTnX onepauunn. NepectaHoBKK, MHBEPCUKN, TPAHCNO3NLUK, NOACTAHOBKM.
Onpepgenntens KBagpaTHOM MaTpuLbl, CBOMCTBA onpeaenutens. PasnoxeHvne onpegenurens
no anemMeHTam CTpPokM unu ctondua. Teopema Jlannaca. Onpegenutenbs Npon3seneHNsa maT-
puy. ObpaTtHasa maTpuua, Kputepun o6paTMMOCTU, Bbl4MCIEHNE 0OpaTHON MaTpuLbl.

Pasgen 2. CucteMmbl NMIMHEUHbIX YypaBHEHUMN.

PaHr matpuubl. Teopema o 6a3mcHomM MnHope. PaHr nponssegeHns Matpuy,. SneMeHTapHble
npeobpasoBaHns CTPOK MaTPULbl U UX MPUMEHEHME K BbIYUCIIEHUIO paHra MaTpuubl. Cuctemel
NNHENHbIX ypaBHeHU. OCHOBHbIE onpeaeneHus: YacTHoe 1 obLlee peLlleHnsi, COBMECTHbIE U
HEeCOBMECTHbIE CUCTEMbI, AKBMBANEHTHOCTb cucteM. Teopema Kpamepa. Kputepun coBmecT-
HOCTU CUCTEM NIMHENHBbIX YpaBHeHUN (TeopeMa KpoHekepa - Kanennun). MeTtopg Maycca pelue-
HUSI CUCTEM NIMHENHbIX YpaBHEHUN. JInHenHble ogHopoaHble cuctembl (JIOC). CBonctea pelue-
HUN. PyHaameHTanbHas cuctema peweHun (PCP). Teopema o ®CP. CtpykTypa obuiero pe-
weHuna J1OC. HeogHopoaHble cuctemsl (JIHC). CtpykTypa obuero peleHus JIHC.

Paspgen 3. JluHenHble npocTpaHcTBa.

AKcnomaTtmka nMHenHoro BektopHoro npoctpaHctea (J1BI1), npumepsl, ceonctsa JIBI. JluHen-
Hasi 3aBUCMMOCTb cuctembl BektopoB B J1BI1. basuc u paamepHocTtb J1BI1. KoopauHaTtel BekTopa
B AaHHOM 6asuce. MaTpuua nepexoga oT ogHoro 6asuca k gpyromy, npeobpasoBaHue Koopau-
HaT BeKTopa npu nepexoge kK HoBoMy 6asucy. NognpoctpaHcTBo. Cymma 1 nepeceveHune noa-
npocTpaHcTB. JIMHeHble 0605104KN 1 TeopeMbl 0 pa3amepHocTU. Nsomopduam JIBI. EBknugoso
NPOCTPaHCTBO, onpeaeneHue u npumepsl. HepaseHcTBa Kowmn - ByHSKOBCKOrO 1 TpeyrofibHuKa.
O6wun BuAa ckansapHoOro npousseaeHns B KOHEYHHOMEPHOM €BKNMA0BOM NpocTpaHcTee. OpTo-
rOHaNbHOCTb N OPTOHOPMUPOBAHHOCTL CUCTEMbI BEKTOPOB. [pouecc opToroHanuaaumm cucte-
Mbl BEKTOPOB.

Paspnen 4. JluHenHble onepaTtopsbl.

OnpepgeneHune nuHenHoro onepatopa. MNMpumepbl. O6pas n 9apo NMHenHoro onepartopa. Mart-
puua nuHenHoro onepartopa B AaHHOM 6a3suce. [NpeobpasoBaHne maTpuubl onepaTtopa npu ne-
pexoae oT ogHoro 6asuca k gpyromy. [1eMcTBus ¢ NMHENHbIMK onepaTtopamu. O6paTHbIN one-
paTop, ero ceonctea. Kputepun obpatnmoctu. lNognpoctpaHcTBa, MHBapUaHTHbIE OTHOCK-
TenbHO onepaTtopa. CoBCTBEHHbIE BEKTOPbLI U COBCTBEHHbIE 3HAYEHUS NIMHEMHOrO onepaTopa,
NX CBOMCTBA. XapaKTepucTnyeckoe ypaBHeHUe. YHUTapHbIA 1 CaMOCONPSKEHHbIA onepaTopbl.
Csonctea co6CTBEHHbBIX 3HAYEHUIN U BEKTOPOB CaMOCOMNpPsKeHHOro onepaTopa. CyliectsoBa-
HMe OpTOHOPMUPOBaHHOro 6asnca n3 co6CTBEHHbBIX BEKTOPOB CaMOCOMPSKEHHOro onepaTopa,
HaxoXgeHue ero.

Paspnen 5. KBagpaTtuuiHbie oopMbl.

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

®dopMbI TEKyLLEen aTTecTauumn: KOHTponbHas paboTa
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CDopma npome)KyTquoﬁ aTTectTaumMn:. 3K3aMeH

Koabl chopmmpyembix (ccpopmupoBaHHbIX) komneTeHumn: OlK-1, OK-2

b1.6.9.4 OuddhepeHumnanbHbie ypaBHEeHUs

Llenu 1 3apgaum y4yeb6HOW OUCLUMNIUHBI: LENbIO U3YYEeHUs AUCUMUMNNMHBI SIBMSIETCS OCBOEHUE
TEOPETUYECKNX OCHOB OObIKHOBEHHbIX AN depeHUmnanbHbIX YpaBHEHUA, a Takke npuobpeTe-
HMEe NPaKTUYECKUX HaBbIKOB WX MHTErPUPOBAHMS U B TOM YMCHe NPUBHMKEHHBIMU MeToAaMMm.

MecTo yyebHOM ancumnnuHbl B cTpykType OOI: kypc «OduddepeHumnanbHble ypaBHEHUS»
Basnpyetca Ha kypcax «MaTtematnyecknin aHanua» n «JlnHenHas anrebpa». [MpakTudeckne
HaBbIKW W TepeTunyeckme 3HaHua auddepelmanbHbIX YpaBHEHUA UCMONb3YIOTCA Aanee npu
N3y4yeHUn Opyrmx MatemaTUyeckux OUCLMNIIMH, KYpCOB TeopeTuyeckon husmkm «TeopeTuye-
cKasi MexaHukay», «dnekrpoanHamukar, «Ctatuctnyeckaa gpusmnka», «KBaHTOoBasi MexaHukay,
a TakKke MHOIMX CneLKypCcoB.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

Paspen 1. AuddepeHumnanbHble ypaBHEeHUs NepBOro nopsaka.

OnuncaHune 3akoHoB npupodbl B opme andpdepeHumansbHbix ypaBHeHU. OCHOBHbIE onpeae-
nexHuns. NeomeTpuyeckan nHTepnpetTauusa anddepeHumansHOro ypasHeHs NepBoro nopsigka,
paspeLleHHOro OTHOCUTENBHO npon3BoaHon. MeTon n3oknuH. MNMoctpoeHne guddepeHumnarns-
HOro ypaBHEHMsI No ObLLEMY peLleHunto. YpaBHEeHUs C pasgensaiowmnmMmcsa nepemMeHHbIMN 1 npu-
BoAMMble K HUM. OgHOpOAHbIE YpaBHEHUA. YpaBHEHUS, NPUBOANMbIE K OOHOPOAHbLIM. JInHeR-
Hble auddepeHumnanbHble ypaBHEHNA nepBoro nopsgka. CTpykTypa obwero peleHnsa fiMHen-
HOro HEeOOHOPOAHOro ypaBHeHus. YpaBHeHust BepHynnu u Pukkatn. YpaBHEHWEe B MNOSHbIX
anddepeHumnanax. NMoHaTMe nepsoro nHTerpana. VIHTerpupyowmn MHoXmnTens. MNMpuemsl oTbl-
CKaHNSA MHTErPUPYIOLLNX MHOXUTENEN. TeopemMa CyLLeCTBOBaHUA U €ANHCTBEHHOCTU peLleHus
AnddepeHUmnanbHOro ypaBHEHUS NepBoro nopsiaka, paspeleHHOro 0THOCUTESTbHO NPOU3BOA-
Hon. lMpuHUMN CxXMMaroWwmx oTobpaxeHun. MeTton nocnegoBaTenbHbIX NpubnmkeHnn. lMNpo-
AOJDKeHne pelleHns. Henpogomkaemoe pelleHne n ero noctpoeHne. Teopema o NpUMbIKaHUK
HEeNnpPoOaOMKaeMOro peLleHus K rpaHuue obnactn. CteneHb rmagkocTn peweHnn anddepeHum-
anbHOro ypaBHeHUs. HenpepbiBHas 3aBUCUMOCTb pelleHus audpdepeHumnanbHOro ypaBHEHUS
OT HayarsbHbIX YCNOBUM U OT napamMeTpoB. lNpocTblie ocobble TOYKK, ux knaccudgukaums. Oco-
Oble pelweHus. duddepeHumanbHble ypaBHEHNA NepBOro nNopsiaka, He paspelleHHble OTHOCK-
TeNnbHO NPOM3BOAHOW. YpaBHEHUs, He cofepkalme SBHO He3aBUCUMOMW NepeMeHHOWN, Heuns-
BECTHOM (PyHKUMU. YpaBHEHNE C OAHOPOLHOM (byHKUMeNn B neson 4Yactun. O6wmin cnyyan BBee-
AeHus napameTpa. AuddepeHumanbHble ypaBHEHUS, paspeLlluMble OTHOCUTESTbHO aprymeHTa
UM HEN3BECTHOM PyHKUMW. YpaBHeHUs JlarpaHxa n Knepo. NoHsaTne 06 ornbatowien ceMencr-
Ba KpuBbIX. Teopema 06 ormbatoLien cemenctTsa MHTErparnbHbIX KpMBbLIX. TeopemMa CyLlecTBO-
BaHUA pelleHns anddepeHumanbHOro ypaBHeHUs NepBoro nopsiaka, He paspeLleHHOro oTHo-
CUTENbHO NPOU3BOLAHON. P-ANCKPUMUHAHTHAs KpuBasi U ee CBsI3b C OCOObIMN peLLEHNAMM.
Paspen 2. AucdepeHumnanbHble ypaBHEHUS1 BbICLUMX NOPSAAKOB.

OunddepeHumnansHoe ypaBHeHe n-ro nopsigka, paspelleHHoe OTHOCUTENbHO CTapLuen Npous-
BogHoun. CBefeHne ero K HopmarnbHOM cUCTeME ypaBHEHUA. TeopeMbl CyLLLECTBOBAHUSA U eOVH-
CTBEHHOCTU, HEMPEPLIBHOMN 3aBUCMMOCTU peLleHnst HOpManbHOM CUCTEMbI OT HayarnbHbIX YCIl0-
BUM N OT NapameTpoB. Teopema CyLLeCTBOBaHUSA U €ANHCTBEHHOCTU pPeLLEeHUs YpaBHEHUS N-TO
nopsiaka, paspeLleHHOro OTHOCUTESbHO CTapLllen NPOU3BOOHOM, Kak crieacTBue TeopeMbl Cy-
LLeCTBOBaHMS U €OUHCTBEHHOCTU peELLEHNA HOpMasibHOW cucTtembl. YacTHble crnyyan audde-
peHUMansHOro ypaBHeHUs N-ro nopsiaka, gonyckatowme noHmwxeHue nopsigka. Teopema cylle-
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CTBOBaHUS U €ONHCTBEHHOCTU peLLeHUst IMHENHOro anddepeHumanbHOro ypaBHeHUst n-ro no-
psgka ¢ HenpepbiBHbIMU Ko duumeHTammn. ObLas Teopust IMHENHOTO OOHOPOAHOro Andde-
peHumansHoOro ypaBsHeHns n-ro nopsgka. Onpegenurtens BpoHckoro, nposepka He3aBUCMMOCTU
peweHun. PyHaameHTanbHasa cucrema peweHnn. CTpyktypa obLiero peleHns NMHENHOro oa-
HopoaHoro auddepeHUnanbHOro ypaBHeHus. TeopeMbl O MakCUManbHOM 4uche JIMHENHO-
HEe3aBUCUMbIX pPeLUEHUA N O TOXAECTBEHHOCTU ypaBHeHuW. [MocTpoeHne nuHenHoro andpde-
peHuMansHOro ypaBHeHUs rno pyHaameHTanbHon cucteme peweHnn. dopmyna Jinysunna u ee
npumMmeHeHne. Cnocob NOHMXEHUA nopsiaka NMMHENHOro O4HOPOOHOrO ypaBHEHUS NPU U3BECT-
HOM YacTHOM pelueHun. CTpyKTypa obLLero peLleHnsa IMHEMHOro HeoAHoOpPoaHOro aAnddepen-
UManbHOro ypaBHeHus1 n-ro nopsaka. MNpuHumn cynepnosuumn. MeTtoq Bapuauum npon3Bosib-
HbIX MOCTOSAHHbIX AJ1S1 OTbICKAHNA YaCTHOroO peLleHns HEOQHOPOAHOMO YpaBHEHUSA N-ro Nopsiaka.
®yHKumna MNpuHa. JInHenHoe ogHOPOAHOE ypaBHEHME N-ro nopsiaka ¢ NOCTOSIHHbIMWU KO3dhdnum-
eHTamun. OnepaTopHble MHOroYsieHbl U UX CBONCTBA. PasnoxeHne onepaTtopHOro MHOrouvsieHa
Ha NUHEenHble MHOXUTENW. [lencTBMe onepaTopHOro MHOro4YfieHa Ha npocTenme YHKLUUN.
dopmyna cmeleHnd. XapakTepuUcTUYECKUA MHOFOYSIEH U XapaKTepUCTUYEeCKOe YypaBHEHME.
MocTpoeHne dyHaaMeHTanbHOW CUCTEMbI pPeLleHn JIMHENHOrO OAHOPOAHOrO YpaBHEHUs C NO-
CTOSAHHbIMK KO3bPMLUMEHTAMN B Cllydae NPOCTbIX U KPaTHbIX KOPHEW XapaKTepUCTUYECKOro
MHOroyneHa (AencTBUTENbHbIX UMW KOMMMEKCHbIX). JIMHEeHble HeOAHOPOAHbIE YpaBHEHUS C
NOCTOSIHHBbIMKU KO3dhpuumeHTamu. KBasmnonmHomsl 1 nx csonctea. CTpykTypa YacTHOro peLue-
HUS NIMHEMHOrO0 HEOAHOPOLHOrO YpaBHEHUSA C NOCTOAHHbLIMU KO3 dMUNEHTAMU U KBA3UMNONN-
HOMOM B MpaBon 4Yactu. OnepaTopHbIM METO4 OTbICKaHMUSI YaCTHOMo peLleHust Takoro ypaBHe-
HUs. YpaBHeHne Junnepa. VHTerpmpoBaHme OAHOPOAHbLIX NMHEWHbIX AuddepeHumanbHbIX
ypaBHEeHUN ¢ nomoLbo paaoB. OTbickaHne oyHOaMeHTannbHOM CUCTEMbI PELLUEHUA YpaBHEHUN
Aupn n beccens.

Paspgen 3. CuctemMbl 06bIKHOBEHHbIX AndcepeHUnanbHbIX ypaBHEHUMN.

OKBMBANEHTHOCTb HOPMarbHOM CUCTEMbI N AnddepeHumanbHbiX ypaBHEHUA OOHOMY ypaBHe-
HUIO N-ro nopsiaka, paspeLlleHHOMY OTHOCUTENBbHO CTapLllen Npou3BOAHON. TeopeMbl O Henpe-
PbLIBHOW 3aBUCMMOCTU N HENPEPbLIBHOW AN depEeHLMPYEMOCTIN peLleHns HopMasibHOW CUCTEMbI
Nno HayasnbHbIM YCIOBUAM M MO napameTpy. [lepBble MHTerparnbl HOpManbHOW cUcTembl And-
depeHumnanbHbIX YypaBHeHNn. Heobxoaumoe n goctatovyHoe ycrnoBue Ansi Toro, Ytobbl Henpe-
pbIBHO-ANddepeHumpyeMasa yHKUNSA Oblna nepBbIM UHTErpanomM HopMasnbHOW cucTemsl. Teo-
peMa 0 MakCcMMasibHOM 4YuUCre He3aBUCUMbIX NEPBbLIX MHTErpanoB. JKBUBANIEHTHOCTb OTbICKa-
HUS N HE3aBUCUMbIX MEPBbLIX MHTErpanoB MNOCTPOEHUIO OOLLEero pelleHns HopMasrbHOW CUCTe-
Mbl. [MOHWXeHWe nopsgka HOpMarnbHOW CUCTEMBI, €CfiM U3BECTHA YacCTb MepBbIX MHTErpanos.
CummeTpuyHasa popma cuctemsl andgepeHymnanbHbiX ypaBHEHUN. VIHTerpupyemslie KOMBUHa-
umn. Obwasa Teopust NIMHENHBIX OQHOPOAHLIX CUCTEM AnMdepeHLUmanbHbIX YypaBHEHUA C He-
npepbIBHbIMK KO3dhduuneHTamm. PyHaameHTanbHas cuctema peleHun. lNoctpoeHne nuHen-
HOM OOHOPOAHOW CUCTEMbI MO PyHAAMeHTanbHOM cucteme pelwleHun. CTpykTypa obuiero pe-
LWEHNSA NMMHENHON HeodHopoaHOM cuctembl. MeTon Bapuaumm nponsBOSibHbIX MOCTOSHHBIX 415
OTbICKGHUS 4YaCTHOro pelleHns NMHENHON HeOOHOPOAHOW cucTemsbl. JIMHEeNHble O4HOPOAHbLIE
CUCTEMbBI C NMOCTOSIHHLIMW KO3dhdULUMEHTaMU. XapaKTepucTmyeckoe ypaBHEHNE Kak ypaBHEHME
Ha OTbICKaHWe COBCTBEHHbIX 3HAYEHUN N COBCTBEHHbIX BEKTOPOB MaTpuLbl cuctembl. Bug yH-
AaMeHTanNbHON CUCTEMbI PELLUEHU B Criydae NPOCTbIX KOPHEW (OeNCTBUTENbHbIX U KOMMIIEKC-
HbIX). Bua doyHaaMmeHTanbHOM CUCTEMbI PELLEeHUI B Crydasax, Korga xapakrepuctmyeckoe ypas-
HEHME MMeeT KpaTHble KOPHU U pasfnyHble 3Ha4YeHUsl paHra xapakTepucTU4ecKon MaTpuubl.
MeTopn UCKNIYeHUs ANns NIMHENHbIX CUCTEM C NOCTOSIHHbIMK KO3dhdmumeHTamm obLlero Buaa.
Paspgen 4. UHTerpanbHble ypaBHEHUS.

Knaccuduvkaumsa NMHENHbIX MHTEerparbHbIX ypaBHEHMI NO podaM. YpaBHeHus BonbTepa. Ypas-
HeHus ®Opefronbma 2-ro poaa. YpaBHEHUs C BbIPOXAEHHbIM sA4poM. CyllecTBOBaHME peLleHns
ypaBHeHus1 ®pegronbma ¢ mansiMm sapoM. CyuiecTBoBaHWe pelleHust ypaBHeHus BonbTeppa.
Teopembl ®pegronbma. CnektpanbHaa Teopus ypaBHeHUn ®PpearonibMa ¢ CUMMETPUYHBIMU
sapamun. ConcTBa cnekTpa cobCTBeHHbIX uucen. Teopema [wunbbepta-lUmuarta. 3agava
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Wrypma-Jinysunna wn uHTerpanbHble ypaBHeHud. Teopembl [unbbepta 06 wHTErpanbHOM
npeacTaBfeHnn peLlleHns KpaeBorn 3agaym vyepes pyHkumo 'pyuHa. BeiBog Teopembl CTeknosa
n3 Teopemsbl NmnbbepTa-LUmnara.

Paspgen 5. YncneHHble meToabl pelleHUsi 0ObIKHOBEHHbIX AuddepeHumnanbHbIX ypaBHe-
HUN.

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

DopMbI TEKyLIEN aTTecTauUun: [ABE KOHTPOSbHbIE paboThl.
dopma npomexyToyHomn atrectaumm: ak3ameH (Il cemectp).

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

b1.6.9.5 BeKTOpPHbIN U TEH30PHbLIN aHanu3

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

N3yyeHne B3anMMOCBSA3N KPUMBOSMMHEMHbIX, NMOBEPXHOCTHbLIX N KpaTHbIX MHTerpanoB, 0COOEHHO
dopmyn OcTtporpagckoro - Maycca n Ctokca, HeobxoaMmo Ans U3yvyeHns matemaTnydeckon gu-
3MKWN, SNEKTPOANHAMMKN, KBAHTOBOW MexXaHWKn u apyrux dmsmyeckux kypcoB. Npeobpasosa-
Hue guddepeHumnanbHbiX BbiPpaXXeHU C MOMOLLLIO Habna - MCYMUCNEHUa N 3ameHa nepemeH-
HbIX B AnddepeHumanbHbiX onepaTtopax aAns KpUBOMMHENHbLIX CUCTEM KOOPAMHAT C MOMOLLbHO
KO3dhpuLUMEHTOB Jlama ABNSATCA OCHOBHBIMW TEXHUYECKMMU NpMeMamm npu paboTe Cc ypaBHe-
HUAMW B YaCTHbIX MPOM3BOAHbIX. MeToabl TEH30PHOrO MCYMUCNEHUS MPUMEHSIOTCS NMPU U3y4ye-
HUN PENATUBUCTCKNX TEOPUA W ONS aHanNu3a CrnoLHbIX cpes.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

CkansapHble 1 BekTOpHble nons. OduddepeHumanecHble onepatopbl. [lpaBuna Habna-
ncumcnenus. MNnowanb nosepxHocTn. [loBepxHOCTHble MHTerpanbl 1 1 2 poga. Popmynbl
Octporpaackoro-laycca n Ctokca. MHBapuaHTHOe onpefeneHne amBepreHuun n potopa. llo-
TeHuuanbHble W coneHompgarbHble BeKTOopHble nons. KoadpduumeHtol Jlama. dopmynbl aAns
rpagueHTa, AMBepreHummn, potopa u onepartopa Jlannaca B OpTOroHasnlbHOM cUcTeMe Koopau-
HaT. [lBoncTBeHHble Ga3ucbl. KoBapuaHTHblE M KOHTpaBapuaHTHble KOOpAMHaTbl BEKTOPOB.
ObLee onpegerneHne TEH30POB MPOM3BOSILHOIO Nopsiaka. 3anucb B TEH30PHbLIX 0003HaYEeHUSsIX
npeobpasoBaHM KOOPAMHAT BEKTOPOB, MaTpWUL, JIMHEWHbLIX OMepaTopoB W KBaApaTUYHbIX
dopm. TeH3opbl AedopMaLnin, HAMPSHKEHNN, OTHOCUTESbHBIX CMELLEHWNIA.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (cpopmupoBaHHbIX) komneteHumn: OlK-1, OlK-2

b1.5.9.6 Teopusa BepoATHOCTEM U MaTeMaTUYECKasa CTaTUCTUKA

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

CopepxaHue gncumnnuHel «Teopus BEpOSATHOCTENM M MaTemMaTuyeckasd ctaTUCTUKa» Hanpas-
NIEHO Ha O3HaKOMIIEHUE CTYAEHTOB C OCHOBHbIMW MOHATUAMM U MeTOo4aMn TEOpPUN BEpPOSITHO-
CTEN, MAESAMU 1 annapaTtoM MaTeMaTU4eCKON CTaTUCTUKKU, KOTOpble Heobxoanmsbl Npu obpaboT-
Ke pe3ynbTaToB 3KCMEPUMEHTA, aHanu3e CriydanHbIX SBeHUI, BO3HUKAOWKNX B pagnodunanye-
CKMX MPUSTOXEHNAX U NpU Nepefade nHopmaumu.
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KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

Pasgen 1. OCHOBHbIE NOHATUS TEOPUN BEPOATHOCTEN.

1.1. OnemeHTbl KOMBUHATOPUKM N CXEMBI LLIAHCOB.

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

1.2. AKcMomaTuka Teopum BEPOATHOCTEMN.

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

1.3. Cnocobbl McuncrneHnsa BEpOATHOCTEMN.

Cratncrtudeckoe, Kraccudeckoe 1 reometTpuyeckoe onpegerneHns BeposTHocTen. BepoaTHoCcTb
Ha CYETHOM NPOCTPAHCTBE aneMeHTapHbIX cobbITnin. 3agada broddoHa. MNMapagoke beptpaHa.
1.4. OCHOBHblE COOTHOLLEHUSI TEOPUN BEPOATHOCTEMN.

YcnoBHasi BEpOATHOCTb Teopema YMHOXeHUs1 BeposiTHOCTeEN. HesaBucumble cobbiTus. Teope-
Ma CITIOXXEHNSA BEPOATHOCTEN. Teopema CnoxXeHust 411 He3aBUCUMbIX U HECOBMECTHbIX CODbI-
TMn. dopmyna nosHon BeposATHocTU. opmyrna bareca.

1.5. OCHOBHblE ANCKpPETHbIE pacnpeneneHus.

Cxema bepHynnu. Hanbornee BepoAaTHOe 4ncro ycnexos. 'eomeTpuyeckoe pacnpeaeneHue.
M'MnepreomeTpuyeckoe pacnpeeneHme. Cxema He3aBUCUMbIX UCMbITAHWUIA C HECKOSTbKUMU UC-
xoaamun. KoHeyHble ogHopoaHble Lenn MapkoBa. PacnpegeneHue Nyaccona.

Paspgen 2. Teopusi cnyYyamHbIX BeNTUUYUH.

2.1. OcHOBbI TEOPUN Cry4arHbIX BENUYNH.

CniyyaiHble BenuUuHbI. PYHKUNA pacripegeneHns BeposaTHOCTEN U e€ cBoUCcTBa. [JUCKPETHbIE U
abConTHO HenpepbIBHbIE CryYanHble BenuymHbl. MNMNoTHOCTE BeposaTHOCTEN. PaBHOMeHOe, no-
KasaTernbHoe u HopmaribHoe pacnpegerneHus. NpeobpaszoBaHusa NNOTHOCTEN BEPOSATHOCTEN
PYHKLNN OT OQHOW CryYanHOW BESTIMYUHbLI: Cllydan MOHOTOHHbIX, HEMOHOTOHHbIX N pa3pbIBHbIX
PYHKLNA.

2.2. MHOromepHble (byHKLUUKM pacnpeneneHns.

CniyyaiHble BeKTOpPbI, X PYHKUMN pacnpedeneHunsi U CBOMCTBA. YCNOBHbIE NSIOTHOCTU BEPOAT-
HocTen. HezaBncumble crniydanHble BeNUYnHbIL. BeposaTHOCTHOe pacnpeeneHmne pyHKuMmn He-
CKONbKMX CryYanHbIX BeNMYMH. PacnpegeneHme cyMmmbl, NPOM3BEAEHNSA N YAaCTHOIO CyYamnHbIX
BENUYWH. X>-pacnpeenenune u pacnpeaeneHne CTbioaeHTa.

2.3. YncnoBble XxapakTePUCTUKN CryHanHbIX BESTUYMH.

HayanbHble 1 ueHTpanbHble MOMeHTbl. MaTemaTndeckoe oxmagaHume 1 aAucnepcust 1 X CBOUCT-
Ba. YMcnoBble XxapakTePUCTUKN 3aBUCUMOCTN: KOBapmauus 1 KoauumneHT koppensumnu.

2.4. MNpepernbHble TEOpPEMBI.

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

2.5. Xapaktepuctmyeckme pyHKLmn.

Xapakrepuctnyeckom pyHKumm n nx ceorctaa. CBOMCTBO NOSNIOXUTESTbHOW ONpeaesieHHOCTH.
KymMynsaHTbl CcriydanHbIX BENMYMH. ACMMMETPUS 1 aKclecc. ayccoBbl COBOKYNMHOCTU. MHoro-
MepHas xapakTepuctudeckas yHKLMA raycCoBOM COBOKYMHOCTU. [IByMmepHoOe rayccoBo pac-
npegeneHue. SNnunc paccesHns. YCcnoBHble rayccoBbl pacnpeaeneHns. KoHeyHble 0aHOpoa-
Hble uenu MapkoBa.

Paspgen 3. dnemMeHTbl MaTeMaTU4eCKON CTaTUCTUKM.

3.1. IlnnenHas perpeccus.

[MocTaHoBKa 3agayum nporHo3npoBaHna. CpegHekBagpaTMyHas owmnbKa NMHENHOMO NPOrHO3N-
poBaHus. KoppensaumoHHas maTtpuua. KoadduuneHT koppensunn. HekoppenmpoBaHHOCTb U
cTaTucTmyeckasi He3aBMCUMOCTb.
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3.2. OcHOBHble 3aga4n MaTeMaTUYECKON CTaTUCTUKM.

BbI6opoyHbIN MeToa. [NoHATUSA BbIGOPKN, BEIGOPOYHOrO NPOCTpaHCTBa, CTaTUCTUKN. CTaTUCTu-
yeckue kputepun. MNpoBepka NPOCTON M CROXHOM rmnoTes. Kputepumn ons npoBepku rmnotes o
napameTpax HopmaribHOro n GBuHoMManbHOro pacnpegeneHuin. ToyedHasa n MHTepBaribHas
OLIEHKM cTaTUCTU4ecKoro napameTtpa. HepaseHcTBo Pao-Kpamepa. ToveuHble OueHKkn cpeaHe-
ro 3Ha4YeHus 1 gucnepcun criydanHon BesiMYuHbl. NoHATUS HECMEeLEeHHOW, COCTOSITENBHOW U
ahPeKTUBHON OLEHOK NapameTpoB. MNpUbRAMKeHHbIN N TOYHBIN METOAbI MOCTPOEHUST AOBEPU-
TenbHbIX NHTEepBaNoB Ansa cpegHero. [loBeputenbHble MHTEpPBasbl ANg HOpMarnbHOro pacnpe-
AeneHuns.

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

Koabl chopmupyembix (cpopmupoBaHHbIX) komneteHumn: OlK-1, OlK-2

b1.6.9.7 Teopusa hyHKLUMA KOMMIIEKCHOrO NepeMeHHOro

Lenn n 3apaun yqe6|-|0|?1 ANCUUNIIUHDbI. U3y4eHNe KOMMJIEKCHbIX 4YuUcernl, apI/I(*)MeTI/I‘-IeCKI/IX
onepau,mﬁ C KOMMNJeKCHbIMN Yncriamm n nx reomeTpmn4ecKkoro cmMmbicna; n3yyHyeHumne C*)yHKLI,I/IIZ oa-
HOro KOMJeKCcHoOro repemMeHHoOro n nx OCHOBHbIX CBOWCTB; n3yvyeHue rnosegeHund (*)yHKLI,I/IIZ KOM-
NnekcHoro nepemMeHHoro B MHOrocBsA3HbIX obnacTsx; pa3BuTnEe HaBbIKOB BblHUCIIEHUA MPOU3-
BOAHbIX N UHTErpanoB beHKLI,I/II/I KOMIMJIEKCHOIo nepemMeHHoro; n3y4yeHmne OCHOB onepaTtopHOro
MeToada peLeHns ,qmcbcbepeHumaanblx ypaBHeHI/II7I; n3yvyeHmne MmeToaoB pelleHnA KpaeBbiX 3a-
Aay 3NeKTpoCcTaTtukm n ruapoanHaMmkn MeTogom KOH(bOpMHbIX OTO6pa>KeHI/IIZ.

KpaTkoe coaepxaHue (AnaakTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

MoHATME KOMMNEKCHOro 4ucna, apudmeTnyeckme AencTBUS HaL KOMMMEKCHbIMU Yucriamu,
pasnuyHble opMbl 3anmncu KOMMSEKCHOrO Yncna, MOAyrb U aprymMeHT KOMMSEKCHOro yucna,
noHATHEe 6GeckoHeYyHOo yaaneHHou Touku. [lpegen 4YnMcnoBoW MNoOCneaoBaTeSIbHOCTU Ha KOM-
NSEKCHOWM MNOCKOCTU, ero reoMmetTpmnyeckasa nHrepnpetaums. NoHaTne obnactu B KOMMNIIEKCHON
NSIOCKOCTU, OQHOCBA3HbIE M MHOrOCBSA3HblE 0bnacTu. MNoHATME PYHKLMM KOMMMEKCHOrO nepe-
MEHHOr0, O4HO3HAYHbIE N MHOIO3HaYHble (PYHKUUKM, npeaen OYyHKUUN KOMMIIEKCHOTO NepemMeH-
HOro, anemMeHTapHble OYHKLNN KOMMEKCHOro nepemeHHoro. OTobpaxkeHusl, ocyLlecTBrsieMble
PYHKUMAMM KOMMNEKCHOrOo nepemMeHHOoro. MNMoHATMe aHanMTUYHOCTU OYHKUMW KOMIMMEKCHOro
nepeMeHHoro, CBOMCTBa aHanuTuiecknx yHkumn. Teopema Kowwn. Pagel Tennopa, cxoam-
MOCTb psigoB Tewnnopa,obnacte cxogumocTtu psiga Tennopa. Teopembl Benepwitpacca n Abe-
na; npusHakm anambepa n Kowwn cxogumocTtn psga, paguyc cxogmmocTtu psga. lNpounssogHas
YHKUNN KOMMAEKCHOro nepemMeHHoro; TeopeMma Kowwun-PumaHa, gudpdepeHumpyemocTb aHa-
nuTnyeckux yHKUM. MNMoHsaTre nHTerpana yHKUMM KOMMMEKCHOro NepeMeHHOoro, CBs3b C Kpu-
BOSIMHEMHBIMW MHTErpanamMmm, uHTerpan no KpMBOW B KOMMIIEKCHOW NSIOCKOCTU, Teopema Koluun
A5 0QHOCBA3HOW M MHOroCcBA3HOM obnacTten; nHterpansHas popmyna Kowwu, Teopema Mope-
pa. PasnoxeHne He aHanUTU4eCKon (PyHKUMM B cTeneHHon psa, psa JlopaHa. CxognmocTb ps-
na Jlopana, obnactb cxogumocTtu psaga Jlopana, Teopemn Abensd. Knaccudukaumsa ocobbix To-
YeK (PyHKLUMM KOMMNSIEKCHOrO NMepeMeHHOro Ha OCHOBaHuMM noBefeHs psga JlopaHa: ycTpaHu-
Masi, Nnontc, cywectBeHHo ocobas. MNMoHATne BblveTa. OCHOBHas Teopema Teopuu BbIHETOB.
BblueTbl B KOHEYHOM N BECKOHEYHO yaaneHHOM To4kax, popmyna Bbl4eTa B Mosftce m-ro no-
pagka. NpunoxeHne TeOpun BbIYETOB K BbIYUCIIEHWNIO ONpeaeneHHbIX MHTerpanos, nHTerpanol
®peHensa u Oupuxne. TeopeMbl CroxeHUs, Nnogobus, 3anasgbiBaHus, cMeweHns, anddepeH-
LMPOBaHUS U MHTErpnpoBaHna nsobpaxkeHui, nsobpaxeHne npousBOAHbLIX NOObIX NOPSOKOB,
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WHTerpana, npegernbHble COOTHOLUEHUSI MeXOy opurMHanamv U usobpaxeHusimu, Teopema
cBepTbiBaHUSA. IHTerpupoBaHne 0GbIKHOBEHHbIX AnddepeHLManbHbIX YpaBHEHWI,

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

Koabl chopmupyembix (cpopmupoBaHHbIX) komneTeHumn: OlK-1, OlK-2

b1.5.9.8 UHTerpanbHble ypaBHEHUA U BapuauMOHHOE UCYUCeHne

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Luenblo U3yvyeHus AUCUUMNINHBLI SBMISIETCA OCBOEHME TEOPpUM MHTErpasnbHbIX YpaBHEHWA U Ba-
PUaLMOHHOIO UCYUCIEHUS, a Takke npuobpeTeHne NpakTUY4eCKUX HaBbIKOB UHTErpMpoOBaHUS
ypaBHEHUN 1 peLleHnst BapMauMOHHbIX 3a4av.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Mpumepbl yHKUMOHaNoB. MNMpumepbl BapuMUMOHHbLIX 3adady. Bapuaums dyHkumoHana. Heobxo-
AnMoe ycnosue aKcTpemyMa pyHkumoHanos. OcHoBHasa nemma. [loctaHoBKa BapuauVoOHHOM
3agayn. BoiBog ypaBHeHUs Ounepa ons 3 ang akctpemanen. 3agada o bpaxuctoxpoHe. llo-
CTaHOBKa BapuaLMOHHOM 3adayn. BbiBog cucTembl ypaBHEHUN Jnnepa nns akcTpemanen. [o-
cTaHoBKka 3agauun. Metog MHoxuTenen JlarpaHxa. 3agaym o reogesnyecknx NMHUAX Ha cdepe,
Ha Kpyrnom uunuugpe. 3agada OuaoHbl. MeToq nocnegoBaTenbHbIX NpUbnmxkeHun. Pe3osb-
BEHTa. YpaBHeHUs Tuna cBepTku. YpaBHeHua 1-ro poga. Metoa nocnegoBaTtenbHbIX Npuonm-
XeHun. PesonbBeHTa. YpaBHEHUSA C BbIPOXAEHHBIM SAPOM. XapakTepuctnieckne ynucna n cood-
CTBEHHble PYHKLMN. YPaBHEHUS C CUMMETPUYHBLIM S4pOM. [IpUMEHeHne UHTerpanbHbIX Npeob-
pa3oaaHuin.

BapuaunoHHoe ncumcrnenme.

MpocTenwasn 3agadvya BapuaumMoHHOro mncumcreHnd. OcHoBHas neMmMma BapuaunoOHHOIo UcYuc-
nexus. MNepBasa Bapuauymns. YpasHeHne 3unepa. Skctpemanu. OCHOBHbIE CyYyan UHTerpupye-
MOCTU ypaBHeHUsa Junepa. PaclwuvpeHne BapumauuoHHbIX 3agadv. BapuaumoHHaa 3agada Ha
Knacce BeKTOPHbIX OYHKUUIW. BapnaumoHHas 3agada co ctaplimmMm Npons3BoaHbIMU. YpaBHeEHME
Onnepa-lyaccoHa. BapnaumoHHada 3agadva Ha knacce (PyHKUUM MHOTUX NepeMeHHbIX. YpaBHe-
Hue Aunepa-OcTporpaackoro. BapuaunoHHble 3aayn Ha YCroBHbIM KCTpeMyM. 3agdada Jla-
rpaHxa. MisaonepumeTtpudeckas BapvaunoHHasa 3agada. BapnauymoHHble 3agaym ¢ NogBuKHbIMU
rpaHuUamMun. YcroBusi TpaHCBepCanbHOCTM pasnuyHbiX BUAOB. Heknaccudeckue BapuaunoH-
Hble 3agaun. 3agada ontumarnbHoro ynpasnenus. MNMpuHuyun makcumyma J1.C. MNMoHTpsarnHa. Pe-
WweHne 3agaym o6 onTMManbHOM OCTaHOBKE MaTepuasibHON TOYKN.

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

Koabl chopmupyembix (cpopmupoBaHHbIX) komneteHumn: OlK-1, OlK-2

Bb1.56.10 Moaynb «MHcpopmaTuka»
Bb1.6.10.1 WHdopmaTUuka

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:
Llenbto gaHHOM y4ebHOM ANCUUNIIMHBI ABNSIETCS BBEAEHNE CTYAEHTOB NEPBOro Kypca B Kpyr
OCHOBHbIX (paKTOB, KOHLENUUI, NPUHLNMNOB N TeopeTUYeCKuxX Npobriem, a Takke npakTUyeckmx
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3ajad un I'IpMJ'IO)KGHI/II7I, OCHOBHbIX METOZOB N TEXHOMOIMMN, OTHOCSALLUNXCS K chepe I/IHC*)OpMaTI/I-
KN

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

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

Cuctembl cuncneHus. [1sonyHoe npeacraBieHne OCHOBHbLIX TUMOB AaHHbIX ABM. AbBcontoTHas
N OTHOCUTESbHAs TOYHOCTb. [orpeLHOCTb BbIMUCIEHUA.

MawwuHHOe npeacTtaBneHue vncen 6e3 3Haka. ApudmeTtmnyeckoe nepenosiHeHne. OcobeHHOCTH
MaluHHOM apudmeTukn. MalwurHHOe npeacTaBfeHMe 4mcenl CcO  3HakoM.  [JBOMYHO-
AONOSTHUTENbHbIN KoA. ApudmeTrnyeckoe nepenonHeHne. MalmMHHOe npeacTaBneHne BeLecT-
BEHHbIX Yncen. OcobeHHOCTN MaLLUMHHOM apuUpMETUKM ANS Y1cen C nnasaroLen 3ansaTon.
N3mepeHne konndectBa mHpopmaumn. Tpu nogxoaa K onpeneneHunio Konmyectsa MHGopmMa-
umm (no Konmoroposy): BEPOATHOCTHbLIN, KOMOUHATOPHLIA U anropuTMmMyeckmin. MNoHsaTre kaHa-
na cBsa3u.

OpraHusaumst MHPOPMaLMOHHBIX NOTOKOB B xoae paboTbl umdpposon OBM. Ee cTpykTypa m
obwmn npmHumnn gencrtemnsa. OCHOBHblE 3rneMeHTbl TexHudecknx cpeacts OBM. [Mepudepun-
Hble ycTpouncTBa ungposon IBM n npuHumn nx gencreus.

MporpammHoe obecneveHne 3BM u ero knaccudpukaums. NoHATME onepaunoHHOM CUCTEMBI.
O6was cTpyKTypa CUCTEMHOro NporpaMmMHoro obecneyeHus. PannoBble CUCTEMbI.

JlokanbHble 1 rnobanbHble KOMMBbIOTEPHbIE CETH.

OpraHbl YyBCTB YenoBeka N UX XxapakTepucTukn. MNMopor BoCnpuaTua 1 paspeluaroasi cnocob-
HocTb peuenTtopa. OcobeHHOCTU 3puTenbHOro Bocnpuatnda. Ctpykrypa anroputma JPEG. Oco-
OEHHOCTUM CNYX0BOro BocnpusTus. Ncnxoakyctudeckoe MmackmpoBaHue.

OOHOCTOPOHHUE PYHKUMK. ACUMMETPUYHbIE KpunTocuctembl. CTpykTypa anropytma RSA.
OnekTpoHHas nognuch. NpPOTOKOMbI KPUATOCUCTEM C OTKPLITBIM KITHOYOM. TexHu4Yeckue n npo-
rpaMMHble cpeacTBa 3aWmuTbl UHPOPMALMK B KOMMBIOTEPHBIX CUCTEMax. AHTUBUPYCHas 3alum-
Ta.

dopMa NPOMEeXYyTOYHOMW aTTecTauumn: 3a4éT

Koabl chopmupyembix (ccpopmupoBaHHbIx) komneTeHumun: OlK-3, OMNK-4, IMNMK-3

B1.5.10.2 AnropuTMbI 1 A3bIKU NPOrpaMMmUpPoOBaHUA

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

ancumnnuHa «AnroputMbl N A3bIKM NporpamMmMupoBaHus» obecneymsaeT npunobpeteHne 3HaHUN
n ymenun B cootsetcteum ¢ ®rOC BO, cogenctsyet (hopMmpoBaHM0O MUPOBO33PEHNSA U CUC-
TEMHOro Mmblwnenus. Llensto npenogaBaHnsa gucumninHbl « ANrOPUTMbl U S3bIKWU MPOrpamMmMmpo-
BaHUA» ABNSeTCs NOAroToBKa BakanaBpoB K AeATeNbHOCTM B cdepe pa3paboTku, nccnegosa-
HUA 1 3KcnayaTaumm MHAPOPMaUUNOHHBLIX cuctem. OCHOBHOM ynop npu 3TOM fenaeTcs Ha usy-
YeHne MEeTOAMKM MOCTaHOBKU U pELLUEHNS BblMUCNUTENbHbLIX 3a4ay Ha coBpeMeHHbIXx OBM, Ha
dopmmnpoBaHue y obyvaemblx normdeckn obocHOBAHHOIO noaxofa K BblOOpPY CpedcTB A0CTU-
XeHus pesynbTaTta U NpoBeAeHNe aHanusa 3Toro pesynbraTa.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAmHULbl) y4eOHON ANCLMNIIUHDI

MoHatne anroputma. bnok-cxema anroputma. ANropyuTMUYECKME NA3bIKM BbICOKOrO YPOBHS.
OnepaTtopbl. MeTkn. KommeHTapun. ®opmat cTpoku. basucHble anemeHTbl A3blka. Tunbl gaH-
HbIX. KOHCTaHTbl. [lepemeHHble. NaeHTudpukatopsl. MNMpuHuun ymonyauus. OnucaHve TuNoB
AaHHbIX. MHOekcMpoBaHHblE MepeMeHHble M MaccumBbl aHHbIX. OnucaHue. PasmelueHune u
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UHUUManuasaums B namatn IBM. lNpucBanBaHne 3HavyeHusi. Tunbl BblipaxeHnn. ApngpmeTtunye-
CKMe BblpaxeHus. BblpaxeHus OTHowweHun. Jlormyeckme BbipaxeHusa. Onepauuun. lNMpuoputeT
onepaunn, paHrn onepaHgoB. CTpykTypa nNporpaMMHOro mMogyns. AnroputMm JIMHENHOW CTPYK-
Typbl. BbluncneHne apngpmeTmyeckoro BolpaxeHuns. AnroputMbl pa3BeTBASIOWENCA CTPYKTYPbI.
BeasycrnoBHble 1 ycroBHble nepexobl. BeluncneHne apumeTny4eckoro BblpaKeHusi Npu Hanu-
YN JONOMHUTESbHBIX YCNOBUN. ANTOPUTMbI LMKITMYECKOW CTPYKTYpbI. [1paBuna siBHOM opraHu-
3aumMn UMKNoB. BbluncneHne tabnuubl apudMeTMyecKkoro BblpaXKeHUs npu HanmymmM OonosiHKu-
TenbHbIX ycnosun. LUwnkn obuwero Buaa. Lukn no ycnosuio. NTepaunmoHHbin umkn. CYETHbIN
umkn. Belumcnenve ctaHgapTHOM OYHKUMK Yepe3 CyMMUPOBaHME CXOAALLErocs psga ¢ 3agaH-
HOW cTeneHblo ToYHOCTU. CyMMUpPOBaHME ONTUMWU3UPOBAHHOIO psda. PekyppeHTHble dhopmy-
nbl. KoMOGUHUPOBaAHHOE MCMNOSIb30BaHUE SIBHOWM U CYETHOW LIMKIIMYECKUX CTPYKTYp. Yucnosble
BeKTopa 1 matpuubl. PasmelleHme B namMaTtn, nHMUManu3aums, BBoa-sbiBog. PaboTa co cTpo-
Kamu, ctonbuamu, anemeHTaMmn. TeKCTOBble KOHCTaHTbl, NepeMEHHble, BeKTopa U MaTpuLbl.
PaamelueHne B namMaTu, MHUUManNu3aumus, BBoa-BbiBog. PaboTta co ctpokamu, ctonduamu, ane-
MeHTamu. OpraHm3aumsa MHOFOMEPHbIX CHETHbLIX LMKINYECKUX CTPYKTYpP. PYHKUMM U noanpo-
rpaMmmbl. dopmarnbHble U dakTudeckme napameTpbl. Cnocobbl nepefayn gaHHbIX. [puHUMN
MOAYMbHOro nporpamMmmumpoBaHnd. Beoa-BbiBOg MHOpMauun. YnpasneHne BBOAOM-BbIBOAOM.
XpaHeHue JaHHbiX. [lons, 3anucn, 6asbl gaHHbiX. OpraHmsauus Tabnuy pasnmnyHbiX TUNOB
AaHHbIX.

CDopma ﬂpOMG)KYTO‘-IHOI?I aTTecTauun: 3aveT

Koabl chopmupyembix (ccpopmupoBaHHbIx) komneTeHumn: OlK-3, OMNK-4, MNMK-3

B1.6.11 Moaynb «Teopetuydeckasa dpusnka»
Bb1.6.11.1 TeopeTuyeckass mexaHuka

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenbto n3yvyeHna gucumunivHbl sSBnseTca popmMupoBaHue npeacTaBreHnin O narpaHXeBom U
raMmnbTOHOBOMdOpManmMamax KrnacCu4eckon MexaHuku, O rmapoavHaMunke naeansHom 1 BA3-
KOW >XWAKOCTU CMPUNOXEHUSIMN K PELLEHNIO TUMOBbLIX 3a4a4y, YTO COCTaBnsieT OCHOBY TeopeTu-
Yeckon noarotoBkMdun3nkoB.CTyAeHT AOSMKEH OBnadeTb MaTteMaTUyeckuMm annapaTom Teope-
TUYECKON MEXAaHWUKWN,MOHMMATb N NPaKTUYeCKn NPUMEHATb hopManuamel HetoToHa, JlarpaHxa u
[amMunbTOHa, a TakKeOCHOBHble MeTOoAbl MMAPOAMHAMUKM ONs1 peLleHUsl KOHKPEeTHbIX 3agad,
NOHUMATb FPaHULbINPUMEHUMOCTU UCMONb3YyEeMbIX MPU 3TOM YpaBHEHWUN, NPUBNMXKEHUA U NO-
NyYeHHbIX pe3ynbTaToB.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

OucumnnuHa Bkntovaet 8 pasgenos. Pasgen 1. MexaHuka HbtoToHa anst cuctem 6e3 cBasen.
Pasgen 2. lnHamnka cuctem co ceassamu. YpasHeHus Jlarpanxa. Pasgen 3. 3agava aByx ten
N OBMXKeHne B LeHTpanbHoM none. Pasgen 4. [1BmkeHne tBepaoro tena. Pasgen 5.[BuxeHne
B HEMHepumanbHbIX cuctemax otcyeta. Pasgen 6. Teopus konebanun. Pasgen 7. KaHoHMYe-
Ckue ypaBHeHus. Pasgen 8. MexaHuka ChnoLwHbIX cpes.

q)OprI TeKyu.Le|7| aTTecTaumn:. KOHTPOJibHbIE pa60TbI.
CDopma ﬂpOMe)KYTO‘-IHOﬁ aTtTrecTauuMm: 3a4€eT C OLIEHKOM

Koabl chopmupyembix (cpopmupoBaHHbIX) komneteHumn: OlK-1, OlNK-2
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B1.6.11.2 JOnekTpoaMHamMuKa

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenb gaHHoOM gncumnnnHel — gatb CTygeHTam rnyobokoe noHMMaHue 3NeKTPOMarHUTHbIX siBre-
HUW, HAyYUTb MPUMEHSATb BbIYUCNUTENbHbIE METOAbl 3NEKTPOANHAMUKM ANS peLleHus npu-
KnagHblx 3agad. CTygeHT OOSMKEeH oBrageTb MaTeMaTUYECKUM annapaToM 3feKTpoaMHaMUKN,
NPUoBpecTn HaBbIKK €ro NPaKTUYEeCKOro MPUMEHEHNSA U Ha 3TON OCHOBE MoslyYaTb SICHOe npesa-
CcTaBfneHne o Pn3n4eckon Npupoae ANEKTPOMarHUTHbLIX SBEHUN, UMETb NOHATUE O PENATUBU-
CTCKOMXapaKkTepe afeKTpoMarHUTHbIX Nonen n npasunax npeodbpasoBaHnsa anekTpoanHammye-
CKMX N MEXaHWYECKUX BENNYMH MpU Nepexode Mexay MHepuuarnbHbIMUM cucTemamMm oTcyeTa,
UMeTb YeTKoe MnpeacTaBfieHne O rpaHuuax NPMMEHUMOCTM KNacCUYECKUX 3aKOHOB B 3S1EKTPO-
AnHamuke.CTygeHT OOSMKEH HayuYnTbCA NPUMEHSITb OCHOBHbIE 3aKOHbl 9N1EKTPOAMHAMUKN K pe-
LLEHWUIO HAY4YHbIX N TEXHONOMMYECKUX 3aaa4

KpaTkoe coaepxaHue (AuaaKkTuyeckue eamHULbl) y4eOHON ANCLMNIIUHDI
OucumnnuHa BkNoYaeT 9 OCHOBHbIX pa3aenos:

CTtauunoHapHble aneKTpnyeckoe 1 MarHuTHoe nons.

HecTaunoHapHble 3NeKTpoOMarHUTHbIe Nons.

Cuctema ypaBHeHun Makceenna.

Teopusa n3nyyeHnst aneKkTpoMarHMTHbIX BOJTH.

PaccesiHue 1 nornoLyeHne ns3nyyeHns BeLLecTBOM.

Teopusa penaTUBUCTCKUX SABMEHUA B MEXAHUYECKUX U 3NEKTPOAUHAMUYECKNX CUCTEMAX.
OnNeKTpoMarHUTHbIE NOJIA B CNSIOLWHBIX cpeaax.

lMpupoaa nonsipmMsaumm 1 HaMmarHMyeHus BeLlecTea.

3aKOHbl COXpPaHEHUS SHEPTUM U UMIMYNbCa B ANEKTPOMarHUTHbIX CUCTEMAX.

OCONoOORWN=

q)OprI TeKytLlel‘/JI aTtrecTauuun: KOJIJTOKBUYM, KOHTPOJIbHbIE pa6OTbI
CDopma npome)KyTquoﬁ aTTecTaumn: 3K3amMeH

Koabl chopmupyembix (cpopmupoBaHHbIX) komneTeHumn: OlK-1, OlK-2

B1.6.11.3 KBaHTOBas MexaHuKa

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenb gaHHoOM gucumnnnHel — gatb CTygeHTam rrnybokoe NoHMMaHne 3aKkOHOMEPHOCTEN MUKPO-
MUpa, HayYnTb MPUMEHSATb BblYUCAUTENBHbIE METOAbl KBAHTOBOM TEOPUWN Of1S pelleHus pas-
NNYHBIX NPUKNagaHblxX 3agady. CTygeHT JOMKeH OBnageTb MaTteMaTMYeCcKMM annapaTtomMm Hepens-
TMBUCTCKOM KBAHTOBOW TEOPUX, MPUOBPECTN HaBLIKN €ro NPakTUYeCKOro NPUMMEHEHUs 1 Ha 3TON
OCHOBE Mnory4aTtb SiCHOe npeacTaBfieHe 0 (pmnanveckon npupoae KBaHTOBbLIX ABMEHUIA, UMETb
NOHATUE O PENATUBUCTCKON KBAHTOBOW MeEXaHuKe W YeTkoe npenCcTaBfeHne O rpaHuuax npwm-
MEHMMOCTN KBAHTOBbIX 3aKOHOB U UCMOJSIb3YEMbIX BblYUCANTESbHBLIX MeTo40B. OH JOMKEH MNo-
HUMaTb, YTO KBAHTOBAs MeXaHuKa eCTb Hay4yHasi OCHOBa COBPEMEHHbLIXHAHOTEXHOOMMN.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eamHULbl) y4eOGHON ANCLMNIIUHDI

OucumnnuHa BknovaeT 11 pasgenos. Pasgen 1. 3kcnepmeHTanbHble OCHOBbI KBAHTOBOW Me-
XaHukn. Pasgen 2. Matematmnyeckun annapaT KBaHTOBOW MexaHukn. Pasgen 3. OCHOBHble Mo-
NOXEHNs1 KBaHTOBOM MexaHunku. Pasgen 4. MNpocTenwume 3agaym KBaHTOBOM MexaHukn. Pasgen
5. OnemeHTbl Teopun npeacrtasneHnin. Pasgen 6. MNpubnumxeHHble MeToAbl KBAHTOBOW MEXaHWU-
kn. Pasgen 7. Yactuua B anektpomarHuTHOM none. Pasgen 8. Teopusi cMCTEM MHOIMX YacTul,.
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Pasgen 9. KBaHToBas Teopusi pacceaHuns. Pasgen 10. Teopusi KBaHTOBbIX nepexoaos. Pasgen
11. PenatmBucTckasa kKBaHTOBasAs MexaHuka.

q)OprI TeKytLlel‘/JI aTtrecTauuun: KOJIJTIOKBUYM, TECTUPOBAHUE, KOHTPOJIbHbIE pa6OTbI
CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMeH

Koabl chopmmpyembix (ccpopmupoBaHHbIX) komneTeHumn: OlK-1, OlNK-2

Bb1.6.11.4 TepmoanHamuka u ctaTucTUyeckas pusmka

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

OcHoBHas uenb Kypca — gatb CTyAeHTam rnybokue M nNpoyHble 3HaHUs (pyHAaMeHTasnbHbIX
TepMOAMHAMUYECKUX U CTAaTUCTUYECKNX 3aKOHOMEPHOCTEN MakpocKkonuyeckux cnctem. OCHoB-
Has 3ajaya Kypca — Hay4uTb CTYQEHTOB NPUMEHSTb NOSTyYEeHHbIE 3HaHUS Ha NPaKTUKe; NPoBO-
AnTb Heobxoanmble pacyeTbl (PU3NYECKNX XapaKTEPUCTUK MAKpPOCUCTEM U (PUBNYECKN UHTEpP-
npeTupoBaTb pe3ynbTaTbl 3TUX PacyeToB; JaBaTb BEPHYK Hay4yHY MHTeprnpeTauuio usmye-
CKMM 3aKOHOMEPHOCTAM, HabngaemMblM B MakpocucTemax.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

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

q)OprI TeKytLlel‘/JI aTTecTaumn. TectnposaHmne, KOHTpPOJibHbIE pa6OTbI
CDopma npome)KyTquoﬁ aTTecTaumn: 3K3amMmeH

Koabl chopmupyembix (cpopmupoBaHHbIX) komneteHumn: OlK-1, OlK-2

B1.5.12 Moaynb «®Pusunka konebaTtenbHbIX U BOMTHOBbLIX NPOLIECCOBY
Bb1.6.12.1 Teopusa konebaHum

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenb Kypca — nokasaTb CTyAeHTaM, Kak MOXHO pacrno3HaBaTb B CIMOXHbIX, HA NepBbInN B3rNsg,
KonebaTenbHO-BOSTHOBbLIX MpoLeccax B KOHKPETHbIX 3adadax ouanku unm TeXHUKU OCHOBHbLIE -
arieMeHTapHble KonebaTenbHble ABMEHNS U CBECTU UCXOOHYI Npobriemy K aHanusy 3Tux Mo-
aenen, OOCTUYMb MOHUMAaHUS CTyLEeHTaMU OCHOBHbIX KonebaTenbHO-BOSTHOBLIX SABMEHUM Ha
NPOCTbIX MOAENsIX N cucTemax, NO3HaKOMUTb CTYLEHTOB M Hay4uTb MX MNONb30BaTbCA OCHOB-
HbIMW MeTo4aMu Teopun KonebaHuin.

3agayn AUCUUNInHbI:

. 03HaAKOMWUTL C 6a30BbIMU UAEAMM U NOAXoAaMu Teopuu KonebaHuii, kak Hayku 06 3BO-
MIOLMOHHBIX NpoLieccax;

. [AaTb NOHATUE 06 OCHOBHbLIX METOAAX TEOPUN KonebaHuii;

. BblpaboTaTb HaBbIKX MO MOCTPOEHUIO U UCCNEeaoBaHUIo KonebaTernbHO-BONHOBLIX CUC-

TEM.
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KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

Pasgen 1. basoBble naen n nogxoasl Teopun konebaHum

1.1. UcTtopuyeckoe BBegeHue, hopMynupoBKa nNpegMeTa M Coaep)kaHusi Teopun konebaHuin.
MoHATMe guHaMmn4eckonm cucTemMbl U Pa30BOro MPOCTPAHCTBA, CUCTEMbI C HEMPEPbLIBHLIM U
ANCKPETHbBIM BpeMeHeM, rpybon JuHamMnyeckon CUCTEMBI.

1.2. dnHammnyeckne cuctemol Ha NnpssMon. [pybble cocTosHuA paBHoBecus. OCHOBHbIE BUdyp-
Kauuu.

Pasgen 2. OcHoBHble MeTOAblI TEOpUK KonebaHumn

2.1. YCTOMYMBOCTb NIMHEAPU30OBAHHbIX COCPEAOTOYEHHbIX CUCTEM C HEMPEPLIBHBIM U ANCKPET-
HbIM BpEMEHEM

CsefieHre 3a4aum K OLEHKe pacrofioXeHUsl KOPHEN XapaKTepPUCTUYECKOrO ypaBHEHUSI Ha KOM-
NAEeKCHOM nnockocTn. Knaccudgukaumsi TMNOB COCTOSHUIA paBHOBeCUSA (0COBbIX TOYEK) B CUCTe-
Max BTOPOro u TpeTbero nopsigka; uccregoBaHne ux yctomdmeocTu. lNpoctenwve gnHamuye-
CKMe CUCTeMbl C OUCKpPeTHbIM BpemeHeM. OTobpaxeHune [NyaHkape. Knaccudumkaumnsa Henog-
BWXKHbIX TOMEK OAHOMEPHbBIX N ABYMEPHbIX TOYEYHbIX OTOOPaXKEeHUH.

2.2. KonebaHua B HENMHENHbIX CUCTEMAaX C OQHOW CTeNeHbio cBOOOAbI

JINHENHbIN N HENNHENHbIN ocunnnaTopbl. ®a3oBbIM NOPTPET. Pe30HaHC B HEMTMHEMHOM OCL M-
nartope. OCHOBblI Ka4yeCTBEHHOW Teopun U Teopum Oudypkaumim OUHAMUYECKUX CUCTEM Ha
nnockocTu. pydble npeaenbHble LMKbl, OCHOBHbIE XapakTepucTukn. OCHOBHbIE (KOpa3mMepHo-
ctn |) Budypkaunmn guHamMm4eckmux CUCTEM Ha NITIOCKOCTU: ABYKpaTHOe paBHOBeCHe, HenTparb-
Hoe paBHoBecue (budypkauuns AHgpoHoBa-Xonda), ABYyKpaTHbIN NpeaesibHbIA LUWKM, NeTns ce-
napaTpucbl ceana u ceasio-ysna, cenapaTpucHasi CBA3ka.

2.3. ABTOKONebaTenbHble CUCTEMBI

Cuctema c ogHon cteneHblo cBoboabl. Pusmdeckme npumepsl. MeToq paspbiBHbIX KoniebaHui.
MeTtoq BaH-gep-ITons (aBTOHOMHbIM M HEABTOHOMHbIM criydan). CBsiaHHble aBTOreHepaTopbl.
fBneHne 3axBaTblBaHUS, onpeaenieHre nonocbl CUHXPOHM3aunn. KoHKypeHuust konebaHun B
MHOrOMOZOBbIX aBTOreHepaTopax.

2.4. KonebaHus 1 BOMHbI B YNOPSAOYEHHbIX CTPYKTYpax

[ncnepcuoHHble ypaBHEHUS ONSA LenoYyek CBSA3aHHbIX OCuMnnaTopoB. Pusmyeckmin cmbici no-
HATUA "ancnepcna”. MNMepexoad OT AUCKPETHbIX CTPYKTYP K pacnpegeneHHbiM. dasoBas v rpyn-
noBasi CKOpOCTW, pacnpoCTpaHeHMe BOJSIHOBOrO nakeTa. XapakTepucTuyeckme ypaBHEHUS Or-
pPaHUYEHHbIX pacnpeneneHHbIX CUCTEM.

Pasgen 3. iccnepoBaHne 6a3oBbix Moaernen Teopun konedbaHmm

[dnHamunka ceepxnpoBoasLlero [xo3edCOHOBCKOro KOHTakTa U MasgTHUKa B BA3KoW cpepae. Wc-
cnefosaHue ypaBHeHun BaH-gep-Mons n Panes. KoHkypeHuus konebaHnin B MHOrOMOAOBbIX
aBToreHeparopax.

CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMeH

Koabl chopmupyembix (cpopmupoBaHHbIX) komneTeHumn: MK-1, MK-2

Bb1.6.12.2 PacnpocTpaHeHue 3f1IeKTPOMarHUTHbIX BOJIH

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenb kypca — ccpopmmnpoBaTh y CTYAEHTOB COBpPeMEHHOe npeacTaBneHne o6 OCHOBHbLIX MOHSA-
TUSIX U 3aKOHOMEPHOCTSIX ANIEKTPOMArHUTHbLIX BOSTHOBLIX MPOLECCOB, a TakKe B BOSIHOBbLIX MPO-
LeccoB B Apyrnx obnacrtax unanku.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI
Paspen 1. Beegenue
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dusnyeckne nons 1 BOsHbl. NepeHoc BofHaMu aHeprun 1M nHpopmaumn. Teopus BOSHOBbIX
NPOoLECCOB U ypaBHEHUS MaTeMaTU4eCcKon PU3NKN (ypaBHEHUS noTeHumana, TensnonpoBogHo-
CTW, BOSHOBOE ypaBHeHMe WU ypaBHeHue KnewnHa-loppoHa). MoHoxpomaTudecue nosns. Kowm-
nnekcHasa oopma 3anmcu MoHoOXpomaTuyeckoro nons. YpasHeHnue Nenbmronsua. Nnockue, um-
nnHOpuyeckne n cpepunyeckne MOHoxpomaTudeckue BosHbl. Pa3oBas CKOPOCTb. JHepreTude-
CKMe XapaKTepUCTUKN BOSIH.

Pasgen 2. MeToabl pelueHna 3agad NIMHEHON TEOPUN BOSTHOBLIX NPOLIECCOB

MpuHUMN cynepno3vumn ONa AMHENHbIX onepaTopoB. [NocTaHoBKa 3agad NMUHEWHOW Teopuu
BOSH. 3agaya 06 nsnyyeHum 3agaHHbIX MICTOYHUKOB, PaCcnONOXEHHbIX B OrpaHUYeHHon obnactu
nNpocTpaHcTBa. Ycrnosue uanydeHus 3ommepdenbga v nNpuHUMN nNpeaenbHOro normoweHus.
MpumeHeHne npeobpasoBaHus Pypbe ANA peleHns NUHENHbIX YpaBHEHU MaTeMaTU4ecKomn
dun3mkn. MHorokpaTtHble npeobpasoBaHna dypbe Kak pasnoxeHne ousndecknx nosien no nro-
CKMM BoJSiHaM. [lucnepcmoHHoe ypaBHeHue. HavanbHasa 3agada. [NoHATue o HopMarsnbHbIX BOSI-
Hax B cpepax. [paHnyHas 3agada. PyHkuumn pruHa Ansi OCHOBHbLIX YpaBHEHUN MaTeMaTUYECKOM
PU3MKKN 1 UX CBA3b C NpeobpasoBaHnamMu Pypbe. 'pynnoBas CKOPOCTb.

Pasgen 3. CnnowHble cpeabl

'MnoTes3a cnnowHon cpeabl 1 usndeckne nons B cpepgax. Puanyeckme OECKOHEYHO Mmarble
00beMbl M MHTepBarnbl BpeMeHW. YcpeaHeHne no aHcamonam, no KoopanmHaTaMm U No BpeEMEHN.
Oprognyeckasa rmnotesa. PU3NKO-XMMUYECKME CBOWCTBA ra3oB, XWUOKOCTEW, TBepAblX Ten wu
nnasmol.

Pasgen 4. OnekTpomMarHUTHbIE NOSS B CMMOLWHbBIX cpeaax

OneKTpOMarHUTHbIe MoNa N . AnNeKTpudeckne Tokn cBOBOAHbLIX U CBA3AHHbLIX 3apsa0B - TOKU
NPOBOAMMOCTU, TOKU IMEKTPUYECKOM Nonsipnsaunum atoMoB cpedbl U TOKM HaMarHu4MBaHus B
cpene. YpaBHeHna Makcsenna ¢ NOfIHbIM TOKOM B cpefe U CTOPOHHUMMU 3MEKTPUYECKUMUN TO-
Kamu. QneKTpoMarHUTHble Nosist U BOSMHbI B cpefe C MOCTOAHHbIMM U . CKuH-adhdpekT. Kom-
nnekcHaa AManekTpuyeckad NpoHMUAeMOoCTb. ADCOMIOTHBIA KOMMMEKCHbLIM MokasaTtens npe-
nomMneHnsa ogHOpOAHOU cpeabl.

Pasgen 5. OnekTpomMarHUTHbIE BOSTHbI B @aHM30TPOMHbIX cpeagax

[dunanekTpuyeckass MNPOHULAEMOCTb KpucTanmnoB. [1nockue BOMHbI B aHU3OTPOMHOW cpeje.
YpaBHeHne ®peHens. OnTuyeckne CBOMCTBA OOHOOCHBIX M OBYXOCHbIX Kpuctanmnos. [loBepx-
HOCTb BOSIHOBbIX BEKTOPOB M flydeBasi NOBEPXHOCTb. ekt Keppa.

Pasgen 6. OnekrpomMarHUTHbIE BOSIHbI B O4HOPOAHOW M30TPOMHOM nnasme

BeegeHve B dunaunky nnasmbel. Cnocobbl nonyyeHus nnasmbl. KBasuHeNTpanbHOCTb MNnasMbl.
Mnasama B KOCMMYECKOM MNpOCTpaHcTBe, NnabopatopHasa nnasma. [JlebaeBckoe akpaHMpoOBaHue
aneKkTpuyecknx 3apsigoB B nnasme. Paguyc [ebas. OnpegeneHuve nnasmbl. KBasvrngpogmHa-
MUYeckoe onucaHune nnasmbl. KomnnekcHasa guanekrTpmuyeckasi MpOHULAeMOCTb XONOL4HON, N30-
TponHow nnasmbl. Ancnepcusa BosH. MNnasmeHHble konebaHus, neHrMmopoBckasa Yyactota. daso-
Bas U rpynnoBasi CKOpPoCTb. 3aTyxaHue M3-3a coygapeHun. NonHoe BHyTpeHHee oTpaKeHue u
rnybuHa NPOHMKHOBEHMUS ANIEKTPOMArHMTHOrO Nosis B nnasmy. [lnarHocTuka nnasmol.

Pasgen 7. OnekTpoMarHMTHbIE BOSTHbI B XONI04HOM MarHUTOAKTMBHOW nrasme

Pornb MarHUTHLIX nonen B pusnke nnasmel. MarHuTHble Nons 3eMnmn 1 KOCMUYECKNX OO BEKTOB.
TeH30p 3NeKTpPoOnpoOBOAHOCTU U OUSNEKTPUYECKON MPOHULAEMOCTM Mna3Mbl. AHM3OTPONUS
MarHUToakTUBHbIX cpel. OObIKHOBEHHbIE N HEOOLIKHOBEHHbBIE HOPMarsibHble BOSHbI B XONO4HOM
MarHUTOaKTMBHOM nnasme 6e3 coygapeHun. MNokasaTenb npenomneHns aTux BOnH. [NokasaTte-
nn NpenioMneHns 1 nonapusaumst HopmMarsbHbIX BOSH NPU UX pacnpoCcTpaHeHn BAOSb, Nonepek
N Nof HEKOTOPbLIM YoM K HanpasfieHW0 BHELLHEro MarHMTHoro nongd. ekt dapages.
Pasgen 8. OnekTpomarHUTHbIE BOSIHbI B HEOAHOPOAHbLIX cpefax

BonHoBble ypaBHeHUS NS CNOUCTOHEOAHOPOAHbIX cpen. MeToa reoMeTpuyeckon OMTUKU U
BKB-npubnuxeHne. YpaBHeHUE 3MKOHaNa M nepeHoca 3Heprun mUsnyyvyeHus. YpasHeHue nyda.
Pedpakums KopoTKnx BosfiH B Tponocdepe n noHocdepe 3emnu. Kputnyeckas yacrtota. Ecte-
CTBEHHbIE BOSTHOBOAbI - 3BYKOBOW KaHan B okeaHe, BOSTHOBOA 3eMns-noHocdepa.
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Pasgen 9. BonHbl B XXnOKocTsx, razax u ynpyrmx tenax. AHanormm B 3agadyax o pacnpocrpaHe-
HUW BOSH pasfUYHON hn3nyeckon Npmpoapl

[MonHasa 3amMKHyTas cucteMa ypaBHEHUA MEXaHUKU O XKUAKOCTEN N ra3oB: ypaBHEHWE Henpe-
pbIBHOCTY, ypaBHeHNe HaBbe-CTokca onst 6anaHca uMnynbCcoB, 3aKOH COXPaHEHUS aHeprun B
anddepeHumnansHon n nHTerpansHon copme. lNpobrnema 3amblKaHUS CUCTEMbI YpPaBHEHUMN.
JInHeapusaumsi ypaBHEHUA MEXaHUKM XUOKOCTEN WM ra3oB AM9 ManbiX BO3MYLLUEHWA napameT-
poB cpefbl. YpaBHEHUA NIMHENHOW aKyCTUKU U rMapoAvHaAMUKK. M3nydyeHne 3Byka OCUMNNn-
PYHOLWNM MOPLUHEM WU pagauanbHO nynbcupyowen ynpyron cgpepon. MHTEHCUBHOCTbL U MOLL-
HOCTb M3ny4yeHnda. AKyCTUYECKU MMNegaHc nsnydyatend, npucoegMHeHHasa macca 1 ynpyrocTb,
conpoTuBfieHne M3nyyeHus. ornowieHne 3BYKOBbIX BOSIH B BSI3KOW TENsONpOBOAHOW cpefe.
CkopocTb 3Byka. ObbemMHas u casuroBasi ynpyroctb TBepAbix Tesnl. Matematuyeckoe onucaHume
aedopmMauum Tena. 3akoH ['yka u ypaBHEHUSI MEXaHUKU M3OTPONHLIX ynpyrnx Ten. [sa Tuna
HOpMarnbHbIX BOSH B yYNpyromM Tene. Baanmogencrame n TpaHcopmMaumsa HopMasnbHbIX YAPYrnx
BOJSIH B HEOAHOPOHbIX cpeaax.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmmpyembix (cpopmMupoBaHHbIX) KomneTeHuun: MNMK-1

B1.6.12.3 CrtaTuctudyeckas pagmodunsuka

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenb kypca:

. O3HaKOMJIEHME C OCHOBHbIMU CTaTUCTUYECKMMN MeTOoA4aMMu NMPUMEHSIeMbIMU B pagnodoun-
3MYECKNX TEOPETUYECKMX N SKCNEPUMEHTASbHbBIX NCCNeaOoBaHNSAX;

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

. YCBOEHME 3f1IEMEHTOB TEOPUUN CITy4anHbIX MPOLIECCOB, 3HAKOMCTBO C OCHOBHbLIMW TUMaMu
N CBOMCTBAMM CIly4anHbIX NPOLECCOB, UCMNOSb3yeMbIX B paguousmKe;

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

. yCBOEHME OCHOB TEOPUWN OMTMMAIIbHOro OBHaPYXEHNA CUTHAMOB U peLleHne BaXXHENLLNX
npakTU4eCKnX 3agad cornacoBaHHon ounbTpaunu;

. 3HaKOMCTBO C NPUPOLOM LLYMOB U doryKTyaumnen B paguoTeEXHUYECKUX CUCTEMAX.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

|. BNEMEHTbI TEOPUW CITYYANHBLIX NMPOLIECCOB.

1.1. OnpepeneHne n BepOATHOCTHOE ONuCaHne CriydYanHoro npowecca.

lMoHaTue crtatucTudeckoro aHcambnsa. BeposTHOCTHOe onucaHue criydarHoro npotecca c no-
MOLLbIO MHOTOMEPHbLIX NMOTHOCTEN BeposiTHOCTEN. OCHOBHblIE CBOMCTBA MHOTOMEPHbLIX MOT-
HOCTEN BEPOSATHOCTEN. YCIOBHbIE NSIOTHOCTM BEPOSATHOCTEN, NX CBOWCTBA U CBA3b C MOroMep-
HbIMW 6€3yCNOBHLIMY MAOTHOCTAMWN BEPOSATHOCTEN.

1.2. Knaccudumkaumns cnyyamHbiX NPOLLECCOB MO UX BEPOATHOCTHOMY MOCEAENCTBUIO.
CoBepLUeHHO criydarHble NpoLecchl, MapKOBCKME Npouecchl U ux onucaHue. YpasHeHne Cmo-
NYXOBCKOro Afs YCIIOBHOW MMAOTHOCTU BEPOSITHOCTM MapKOBCKOro npouecca. KesasngetepmMuHu-
poBaHHbIE Cry4YanHble NPoLecchl.

1.3. MHOromepHble xapakTepuCTU4ecKkne, MOMEHTHbIE N KYMYNAHTHbIE (PYHKUMU Cry4anHoro
npouecca.

XapakTtepuctunyeckas yHKUMSA, onpegeneHne n ceonctsa. MOMEHTHbIE N KYMYTAHTHbIE (OYHK-
UuKn, NX B3anMOoCBA3b. KoppensumoHHas n KoBapuaumoHHas (OYHKUMW CriyyYamHoro npouecca.
KoadhpumuymneHT koppensumu.
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1.4. NayccoBckue criyvanHble NpoLeccsl.

MHoromepHasa xapaktepucTudeckass yHKUMS M MAOTHOCTb BEPOSITHOCTEN rayCCOBCKOrO Mpo-
uecca. IHdopmauusa Heobxoammas Anst NONIHOro ONUCaHWs rayCCoBCKOrO CIly4amHoro npotec-
ca. KoBapunaumoHHasi matpuua oTcyeToB criydamHoro npouecca. OCHOBHblIE CBOMCTBA rayccoB-
CKMX CryYanHbIX NPOLIECCOB.

1.5. CtayunoHapHble 1 3progmnyeckmne criydamHble Npouecchl.

[MoHATME CTauMOHAPHOCTM B Y3KOM U LUMPOKOM CMbICrie. YcpeagHeHne no ctaTuCcTUYeCcKoMy aH-
cambno U No BpeMeHU. IProanyHOCTb CriydarHblX npoueccoB. HeobxoaumMble 1 AOCTaTOYHbIE
YCMOBUSA 3ProgMYHOCTM NO OTHOLLEHUIO K CpegHEMY 3HAYEHUI0, KOPPENALMOHHON PYHKLUMN, O4-
HOMEPHOW MNSIOTHOCTU BEPOSTHOCTU. DKCNEPUMEHTaANbHOE U3MEPEHNE OCHOBHbLIX CTaTUCTUYeE-
CKMX XapaKTepPUCTUK IPrognyeckmx criydamHbIX NpoLeccos.

1.6. COBOKYMHOCTM Criy4anHbIX NpOLEeCCoB.

O6uwee onucaHne COBOKYMHOCTU ABYX CiyyanHbIX npoueccoB. CTaTUcTMyeckas He3aBUCUMOCTb
CcnyyaunHbIX npoueccoB. B3anMHble KOppensunmoHHble U KOBapuaumoHHble doyHKumn. Ctauyuo-
HapPHOCTb, 3ProANYHOCTb, FAYCCOBOCTb COBOKYMHOCTU ABYX CiyYanHbIX NPOLECCoB.

ll. CNMEKTPAJTbHO - KOPPENALIMOHHBLIN AHAITM3 CNYYAMHBIX MPOLIECCOB.

2.1 KoppensiumoHHble PyHKUMMN.

CsonctBa KOppensauMOHHbIX YHKUNA HECTAUMOHAPHbLIX N CTaLUMOHAapPHbIX CryYanHbIX npolec-
coB. CpefHee 3HayeHne M KOppensaumMoHHaa (PyHKLUMS NPOU3BOOHOM M MHTErpanbHoOro npeob-
pa3oBaHus OT Cly4arHOoro npowecca.

2.2. CnekTpanbHas MNOTHOCTb MOLWHOCTU. COOTHOLLIEHNE MeXdy CheKTpasibHOW MIOTHOCTLIO
MOLLHOCTU U KOPPENAUMOHHOM (DYyHKUMEN ANA CTauMOHapHbIX CriydanHblX npoueccoB (dhopmy-
na BuHepa-XuH4nHa). CnekTpanbHas MAOTHOCTb MOLLHOCTU HecTauuoHapHbIX curHanos [1-on
rpynnbl. OyHKUMS Koppensuum BTOporo poga. LupuHa cnekTtpa cnydaHoro npouecca, ee
CBSsI3b CO BPEMEHEeM Koppesnsumn. Y3KONonocHble CrydYanHble npoueccbl. AMnnuMTyga u gasa
cnyyanHoro npouecca. lNpeacraBneHne y3KOMOMIOCHOMO CyYyarHOro npouecca C MOMOLLbHO
KBagpaTypHbIX KOMMOHEHT. NpeobpasoBaHne curHanos [1-oi rpynnbl IMHENHBIMU CUCTEMAMMU.
MpubnuxeHune “6enoro” Wwyma.

2.3. CoBMecCTHble (B3anMHbI€) criekTpanbHble NIIOTHOCTb MOLLHOCTU CyYarHbIX MPOLLECCOB.
B3auMHble doyHKLUKM KOppensumm nepBoro 1 BToporo poga. BaanmMHble cnekTpbl, CUHpasHasa u
KBagpaTypHas COCTaBfslowWMe B3aWMHbIX CNekTpoB. B3ammHasi cnekTpanbHasi MAOTHOCTb
MOLLHOCTUM BXOa U BbiXxo4a SIMHEMHOM CUCTEMbI, BbIXOAHbLIX CUrHAMNOB ABYX NIMHENHbLIX CUCTEM.
OcCHOBHble HepaBeHCTBA A1 B3aMMHbIX CNEeKTPoB. OYHKLMS KorepeHTHOCTU. NpumeHeHne B3a-
UMHbIX KOPPENSLUMOHHBIX (PYHKUMIA N CNEKTPOB 4SS onpeaenieHnsa UCTOYHMKOB LyMa U KaHanos
ero pacnpocTpaHeHus.

2.4. KoppensumoHHasa yHKUMS CreKTpasibHbIX KOMMNOHEHT CrlyYanHbIX NpoLEeCCcoB.
OnpepeneHne n OCHOBHblE CBOMCTBA KOPPENSAUMOHHOM (OYHKUMW CreKTpanbHbIX KOMMOHEHT
cTauuoHapHOro cnyyanHoro npouecca. B3anmHas koppensumoHHas (yHKUMSA CheKTpanbHbIX
KOMMOHEHT.

2.5. CneKkTpanbHO-KOPPENALUMOHHBIN aHann3 HeflMHENHbIX NpeobpasoBaHHbIX CIlyYanHbIX Npo-
LeCccoB.

CnekTparnbHO-KOPPENALUMOHHBIA  aHanu3 HenNMHENHbIX Oe3blHEPLUMOHHBLIX npeobpasoBaHuin
(HBIT) cny4vanHbIx raycCOBCKMX npoLieccoB. BeipaxeHne KoppensumoHHON yHKLNN BBIXOLHOMO
npouecca B Buae psga no KoBapmaunoHHOM (pyHKLMM BXOAHOro npouecca. BaammHasa koppe-
NAUMOHHAs M KoBapuaumoHHasa yHkumm Bxoga u Bbixoga HBIN. MeTton npon3BogHbIX, opmy-
na [lNpanca. MeTog KYMYNSAHTHbIX ypaBHEHUW. AHaNM3 NPOXOXOEHUs CryYamHbIX MpoLeccoB
Yyepes LenoYvkn MHEPLMNOHHBIX N Be3bIHEPLIMOHHBLIX 3NIEMEHTOB. brok-cxema aHanmsatopa crek-
Tpa, TOYHOCTb N3MEPEHNS CNEKTParbHOW NMAOTHOCTU MOLLHOCTMW.

ll. UMMYNBbCHBLIE CNYYAWHBIE MPOLIECCHI. LUYMbI N ®NTYKTYALUUN B PAOVOTEXHU-
YECKMX CUCTEMAX.

3.1. mnynbcCHble cryYanHble NpoLecchl.
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[MyacCOHOBCKMI MMMYIbCHBIA CIyYarHbIA npouecc. XapakrtepucTndeckasa (OyHKLUS NyacCOHOB-
ckoro npouecca. KymynsHTHble dyHKUMM MyacCOHOBCKOro npouecca. KoBapuaumoHHasa 1 crek-
TpanbHad MNOTHOCTb MolwHocTn. Popmyna Kamnbenna. MpeobpasoBaHns nyacCCOHOBCKOro
npouecca NMMHENHbIMM CUCTEMaMN.

3.2. EcTecTBEHHbIE LWIYMbl B paANOTEXHUYECKMX CUCTEMAX.

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

IV. QNIEMEHTbI TEOPUWM ONTUMAJIbHOM OBPABOTKM CUTHANOB.

4.1. Knaccudukauma sagay ontumarnbHom obpaboTkm curHanos.

CtaTtuctnyeckaa mogesnb kaHana csasn. OntumanbHoe oBHapyxeHue, pasnunyeHue, nsmepe-
HMe napameTpoB, unbTpauus CUrHanos.

4.2. OnTumansHoe obHapy>XeHue CUrHanoB Npu ANCKPETHbIX HabnaeHUsX.
[iByxanbTepHaTMBHas NocTtaHoBKa 3agaudn. Kputepuin ngeansHoro Habnwgatend. OTHOWeHne
npasgonogobus. CTpykTypHas cxema onTumarnbHoro obHapyxutend. [pyrve kputepum ontu-
ManbHocTu. OBHapyxeHne OeTepMUHMPOBAHHOINO MOSIE3HOr0 cuUrHana Ha g)oHe rayCcCOBCKUX
nomex.

4.3. OnTumansHoe obHapy>xeHue CUrHanoB Mpu HenpepbIBHbIX HABOAEHUSX.

dyHKUMOHaN oTHOWeHus npaBgonofobuda. Cnydyam obHapyXeHua OeTepMUHUPOBAHHOMO Cur-
Hana Ha ¢oHe 6Genoro rayccoBckoro wyma. KoppensuuoHHbii npuemMHuk. CornacoBaHHbIN
GpuneTp. OTHOLWEHME curHan/wym Ha BbIXOAE COrfiacoBaHHOro unbtpa. AHanms addekTme-
HOCTM ONTUMAanbHOro OBHapyXUTens.

CDopma npome)KyTquoﬁ aTTecTaumn: 3K3amMeH

Koabl chopmupyembix (chopmupoBaHHbIX) kKomneTeHuun: NMK-1, MK-2

B1.5.12.4 ®u3nka BONHOBbIX NPOLIECCOB

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenu 1 3agaym Kypca 3aknioyatoTcs B U3N0XKEeHUN (U3NYECKNX OCHOB TEOPUKN BOSTHOBLIX NPO-
LLeCCOB MPUMEHUTENBHO K 3NEeKTPOMarHUTHbIM BOSIHAM, MaTeMaTUYECKMX METOAOB aHanuaa
pacnpoCcTpaHeHUs1 PaguoBOSIH B pasfnyHbIX cpedax, NOAroToBKE CTYAEHTOB K MPUMEHEHUIO
AaHHbIX METOLOB AN MOAENMPOBAHNA PasfiMYHbIX ANIEKTPOANHAMUYECKNX 3afay U paguoTex-
HUYECKMX YCTPOMUCTB.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

1. BoriHoBOe ypaBHeHue. [1rockne BoSHbI B 04HOPOAHON U3OTPOMHOM cpeae.

MoHaTHne o BosniHax. MNMpumepbl BOMHOBLIX ABMXEHWIA. BorTHOBOE ypaBHEHWe 1 ero moaudumka-
umun. YpasHeHns Makcsesnna B komnnekcHom oopme. MNonspmsaunsa BONMH. QHePrus anekTpo-
MarHuTHoOro nosns. MNnockune BonHbl. PacnpoctpaHeHne aneKTpoMarHMTHbIX BOSH B NOroLato-
LKnX cpegax.

2. PacnpocTpaHeHue BOSH B AUCNeprupyrowmnx cpeaax.

KomnnekcHasa gmanekrpuyeckas npoHvuuaemMocTb. CBA3b Mexay Ancnepcmen n nornoweHnem.
Auncnepcus anekTpoMarHUTHBIX BOSTH B HEMOMSIPHBIX M NOMSPHbIX AnanekTpukax. Ananektpuye-
cKasi NpoOHMLL@eMoCTb cpefl co cBO6OAHbLIMU 3apsaamu. BornHOBOW nakeT B AuCneprupyoLLen
cpepe.

3. PacnpocTpaHeHue BOSTH B @HU30TPONMHbLIX cpeaax.

TeH3op gnanekTpuyeckon npoHuuaemocTu. JlydyeBom BekTop. PacnpocTpaHeHne nnocknx BOsH
B KpUcTannuyeckux cpegax. PacnpoctpaHeHne nnockMx BOSIH B MarHUTOAKTUBHOW NiasmMe.
PacnpocTpaHeHune anekTpoMarHMTHbIX BOSH B beppute. MpoTponust noHocdepsbl.
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4. PacnpocTpaHeHne BOSH B HENMUHENHbIX cpeaax.

YpaBHeHus Ans HeNHENHbIX BoNH. MeToa MeasieHHO N3MeHsLWmMxes amnnuTyg. Ycnosue
¢a30BOro CUHXpOHM3Ma. ['eHepauns BTOPON rapMoOHUKN. TpPEXHacTOTHbIE B3aUMOAENCTBUA.
CooTHoweHua Mannu-Poy. PacnagHas HeycTonunBocTb BOSTH. CamMoBO34eNCTBUE BOSH.

5. Teopus gnpakuyumn. PacnpocTpaHeHne orpaHUYeHHbIX BOSTHOBbIX MY4YKOB.

MeTtopg Knpxroda un coyHKuus MpuHa B Teopun gudopakumn. YrnoBon CnekTp nnockux BosH. MNa-
pabonu4yeckoe ypaBHeHne B Teopumn andpakumn. Judpakuma rayccoBa BOSTHOBOIO My4ka u
CPOKYCMPOBAHHOIO MNyyKa.

6. CamoB034eNCTBME BOSTHOBbLIX MYYKOB U BOJSTHOBLIX MAKETOB B HEMIMHEWNHbIX cpeax.
HenuHenHas pedpakumna npmn 6esabeppayMoHHOM 1 abeppauoOHHOMCaMOBO34ENCTBUN NyY-
KoB. BonHoBoaHOe pacnpocTpaHeHune ny4koB. CaMmokomnpeccust BOSTHOBLIX NakeToB. Connto-
Hbl OrMdaroLLInX.

CDopma npome)KyTquoﬁ aTTecTaumn: 3K3amMmeH

Koabl chopmupyembix (chopmupoBaHHbIX) KomneTeHuun: MNK-1, MNMK-2

B1.6.13 Moaynb «3neKkTpoHuKa»
B1.5.13.1 PaguoaneKkTpoHuka

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

CopepxaHue OUCUMNIMHBLI HanpaefeHO Ha obyyeHue CTyAeHTOB MeTodaM npeacTaBreHus
CUrHanoB, MeTogamMm MaTemMaTU4eCcKoro onncaHus paguoTeXHUYECKUX Lernen n oCHoBam Teopun
npeobpasoBaHns CUrHanoB B paguoTEXHUYECKNX ycTponcTBax. Kak cneacrteve — nogrotoBUTb
CTYLEHTOB K NMPakTU4YECKOMY NPUMEHEHUIO NOSTYYEHHbIX 3HAHUM NMPU UCcnegoBaHMM paguoTex-
HUYECKMX YCTPONCTB U U3MEPUTENBbHbLIX CUCTEM, a TaKKe MPU UCMONb30BaHUN paanoTeEXHUYe-
CKMX METOJ0B MCCreaoBaHUM B 3KCNepUMEHTanbHOM paanodusnke n B MHPOPMaLUMOHHbIX CUC-
Temax.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

BeepneHue.

Llenn n 3agaun kypca. VIamepuTtenbHbI KaHan B aKcnepuMeHTanbHon paguodusnke. Pagumo-
TEXHMYECKUN KaHan B MHAPOPMALMOHHLIX cuctemax. [Npumepbl 06paboTkn curHanoe B paguo-
acTpPOHOMUN, aKyCTuKe, TeriemeTpun. [pumepbl CMHTE3a CUrHanoB B paguonokauuu, paguo-
CBA3K, cucTtemMax 3alnTbl MHopmaumm.

|. BBeageHue B Teopuo pagnoTEXHUYECKNX CUrHanoB

1. Knaccudumkaums pagmoTexHn4ecknx CUrHanos.

2. CnekTpanbHoe npeacTtaBneHne curHanoB. OpToroHanbHble curHanbl. Nepuognyeckune cur-
Hanbl N pagbl Pypbe. O606WeEeHHbIN psg Pypbe. TpuroHomeTpudeckas cdopma psgos dypoe.
KomnnekcHas cdopma psgoB Pypbe. CnekTpanbHoe npeacrasreHne Henepuoamvyecknx curHa-
noB. OcHoBHble cBoncTBa nNpeobpasoBaHus Pypbe. CnekTparnbHas MAOTHOCTb HEUHTErpupye-
MbIX curHanoB. COOTHOLIEHNE MexXay ANIMTENbHOCTLIO CUrHana 1 LWUPUHOW ero cnekTpa.

3. Ouckpetnsauma u kBaHToBaHMe curHana. OpToroHarnbHble CUrHamnbl C OrpaHUYEHHbIM Crek-
TpoM. Teopema KoTenbHUKOBa ANs CUrHana ¢ orpaHuYeHHbIM crnektpoM. Teopema KoTenbHu-
KoBa AN curHana KoHeyHou gnutenbHocTu. basa curHana. O6bem curHana. CnekTp auckpe-
TU3NPOBAHHOIO cUrHana.

4. MogynupoBaHHble curHanbl. CurHansl ¢ amnnuMtygHon moaynsumen. Cnektp AM curHana.
CurHanel ¢ yrnoson mogynsauuen. Bugbl yrnoson mogynaumm. CurHasnbsl ¢ O4HOTOHANbHOM yr-
noson moaynsumen. CnektpansHoe pasnoxeHve UM n ®M npu manbix nHOEKCaX MOAYNALUN.
CnekTp curHana c yrrnoson mogynsaumen npyn Npon3BoSibHOM 3Ha4YE€HUM NHOEKCa MOLYNALMN.



56

[I. OcHOBbI TEOPUN pagUOTEXHUYECKUX LIeNEN

5. MeTogbl MaTEMaTUYECKOrO ONUCAHUSA NMIMHENHbIX CTaUMOHapHbIX Lenen. Knaccudpukauma nu-
HEeWHbIX Lenen. ONeMeHTbl ANeKTPUYecknx uenemn (OBYXNONKCHUK, YeTbIPEXNOMOCHMK, UCTOY-
HUKK). | 1 Il 3akoHbl Knpxroga. Metoa KOHTYpPHbIX TOKOB. BpemMeHHoON MeTof aHanusa YyeTbipex-
NOSIIOCHUKOB. MMNyrnbCcHaa M nepexogHas XapakKTepUCTUKM YeTbIpexXnositocHMKoB. WHTerpan
Aioamens. CnekTparnbHbI MEeTO aHanmMsa 4YeTbiPexmnoSIOCHUKOB. HacTOTHbIN KO3I(ULMEHT
nepegayu. lNpeacraBneHne curHanoB Ha MIOCKOCTM KOMMSIEKCHOW YacToThbl. [1peobpa3oBaHus
JNTannaca. lNepepaTtodHasn pyHkums K(P) uenn.

6. JlvuHenHaa unbTpauusa. Ycnosue puUanyeckon peanmayemMoCTU YeTbIPeXmnOSItOCHUKOB.
dunbTpaumns HWKHUX W BEPXHUX YacToT. YacToTHble M asoBble xapaktepuctukm RC-
PUNBbTPOB HMKHUX U BEPXHUX YacToT. [Nonocosas cdovneTpauus. NocnegosatenbHbl koneba-
TenbHbIA KOHTYp. BekTopHasa guarpamma. QHepreTnyeckne cooTHoweHus. HactoTHas u ¢aso-
Bas xapaktepucTtuku. NMNapannenbHbli konebaTenbHbI KOHTYP. BekTopHasa guarpamma. OHep-
reTudeckme CooTHoWeHus. YacToTHaa u ¢asoBasi xapaktepuctuku. CpaBHUTENbHbIE XapakTe-
PUCTUKM NOCregoBaTeNbHOro 1 napannesibHoro KOHTYpPoB. YcnoBusa 6e3biCKkaXeHHOW nepeaaymn
cuUrHana yepes afeKTpUYEeckyto Lenb.

7. JluHenHble HecTaumoHapHble Lenwn. JINHenHble NnapameTpuyeckne ABYXMNOMOCHUKN. Bpemen-
Hble XapaKTepUCTUKM NapameTpPUYecKnX YeTbliPpeXnOstOCHNKOB.

8. BBegeHne B TeOpUO HENUHENHbIX uenen. HekoTopble XapakTepPUCTUKN HENMHEWHbIX afe-
MEHTOB. ANNpoKCUMaLMsl XapakKTEPUCTUK HENMHENHbIX anemMeHToB. HenuHenHoe npeobpaso-
BaHWe dopMmbl curHana. HenuHenHoe npeobpasoBaHue criektpa curHana. besmHepumoHHoe
HenvHenHoe npeobpas3oBaHne CyMMbl rapMoOHMYecknx kornebaHnn. KombuHauMoHHbIe YacToThl.
OddekT nHTepmoaynsumm. CoBMeCTHOE BO34EeNCTBME HA HENMHEWHOM 3dfieMeHTEe CUrHasnoB
fonbLon 1 Mmanon amnnuTyg.

[ll. MpeobpasoBaHMe cUrHanoB pagnoTeEXHUYECKUMU LensiMn

9. YcuneHune curHanos. Obwme ceegeHna o6 ycunutensax. MpuHUunel noctpoeHus. Mapamet-
pbl yeunutens. Anepuogndeckun ycunurtens. bunonapHeln 1 noneson TpaH3ucTopbl. CTatuye-
CKME XapaKTEePUCTUKN TPaH3UCTOPOB. OKBUBASIEHTHbIE CXEMbl anepuoamyeckoro ycunute-
na.A4X n ®YX anepuogndeckoro ycunutens. YactoTHble UCKaXXeHUS B anepuoanyeckom ycu-
nutene. nHaMmmnyeckne xapakTepucTukn ycunutens. HennHenHble UCKaXXeHus B anepuoanye-
CKOM ycunurene.

YacToTHO-u3bupartenbHble yeunutenu. JKkBUBaneHTHasi cxema YacToTHO-n3bupaTtenbHOoro ycu-
nutens. A4X n ®XY pesoHaHcHoro yeunutens. JInHenHsle nckaxernns AM konebaHuns B peso-
HaHCHOM ycunutene. HennHenHble CKaXXeHNs1 B pe30HAHCHOM ycunuTene.

O6paTHble cBa3n B yeunutensx. MNepegatoyHas yHKUUSA NMHENHOM CUCTEMbI C OBpaTHOM CBS-
3bt0. MeTog Hankeucta. Kputepun HarnkBucta yCTOMYMBOCTUM CUCTEMbI C OOpaTHOW CBSA3LIO.
Cnocobbl BkNtoYeHns obpaTHoM CBsA3M B ycunutensix. BnnaHue obpaTHoW CBA3M Ha CBOWCTBA
ycunuTensi.

10. NeHepauna rapmoHudeckux konedaHmn. O6obuieHHas cxema aBToreHepaTopa. banaHc am-
nnuTtyg v 6anadc gas.CamoBo3byxaeHne aBToreHepaTopa C MHAYKTUBHOW OB6paTHOW CBA3bLO
(nMHenHoe npubnmxkeHue). CTauMoHapPHLIN peXxnm aBToreHepaTopa (KBasunvHenHoe npudnm-
XeHue). YCTONYMBOCTb CTaUMOHApPHbIX peXuMoB. Msarkoe u xectkoe camoBo3byxaeHue aBTo-
reHepartopa.

11. MpuHUMNBI NONYYEHNA MOOYNUPOBaHHbIX KonebaHun. AMnnutygHaa mogynauus. Tpebosa-
HUSA K LensiM, OCyLWeCTBAAWNUM aMnMTygHyo moaynauuto. MNonyyeHre aMmnamntygHoOM Moay-
NaUUKn ¢ NPUMEHEHNEM HESMHENHbIX KackadoB. Moaynsuma B napameTpuyeckmnx uenax. Yac-
TOTHaa moaynsauus. MapameTtpuyeckoe ynpasneHuMe 4acToToM reHepatopa. PeakTuBHbIM Kac-
Kag Ha TpaH3ucTope.

12. [eTekTupoBaHue curHanoB. AMMAUTYOHOe OeTeKkTupoBaHue. [leTeKTMpoBaHWEe HenvHewn-
HbIMK Lensamun. ToK aeTekTnpoBaHus. [leTekTopHas xapakrepucTtuka. [JetektupoBaHme crabbix
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N CUMbHbIX CUrHaNoB. HenvHenHble nckaxxeHus npu getektuposaHum AM curHana. YacTtoTHble
UCKaXXeHNA Npu aMmnianTyaHOM AeTeKTUpoBaHUU. AMNNUTYOHOE AeTeKTUpoBaHWEe napameTpu-
yeckumn uenamun. PasoBoe feTekTupoBaHue. Pa3oBoe [eTeKTMpOoBaHME napamMeTpudecKomn
cuctemon. ®asoBoe AeTEKTUPOBAHNE HENIMHENHBbIMU KackagamMu. YacToTHOe aeTekTupoBaHue.
13. MNpeobpasoBaHne 4vacTtoTbl. [1lpeobpasoBaHne cnektpa B HENMUHEMHOM LUECTUMNOSIOCHMUKE.
Mpsimoe npeobpasoBaHne (NMUHenHoe nNpubnmxkeHue no curHany). JonosHuTenbHble KaHanbl U
NHTEpPdEPEHLINMOHHbIE UCKaXXeHNA Npu npeobpasoBaHun YacToThbl. [MpeobpasoBaHMe 4acToOTbl
(HENWHENHbIN PeXxuM Mo curHany).

IV. AHanoroBag nHTerpasibHas CxeMOTEXHUKa

14. Ycunutenu noctosiHHoro Toka (YIT). OcobeHHocTn cxeMHbIx peweHun YIT. Opend YIT.
Cnocobbl nosbiweHna ctabunbHoctn napameTtpoB YIT. OuddepeHunanbHbIin YCUNUTENbHbIN
kackag. KoadbdunumeHT nepegaym cuHdasHom n audpdepeHumanbHon KOMNOHEHT curHana. UH-
BEPTUPYIOLNA N HeuHBepTupylowmn Bxoabl. [Opend auddepeHuymansHoro kackaga. WHTe-
rpansHble onepaunoHHble yeunutenu (OY) u yHKUMOHanbHbIE y3nbl Ha UX OCHoBe. beaunHep-
UMOHHbIE NMHENHbIE uenu Ha 6ase OY (noBTopuTenb HanpsKeHWs, cymmaTtop, MacluTabHbIn
yeunutens). OY B MHEPUMOHHBLIX JIMHENHBbIX Lensx (MHTerpatop, auvdepepeHumatop, asos-
pawaTenb. PunbTpyoLwme uenm).

V5. OnemMeHTbl UMNYNbCHOM U LMGOPOBON TEXHUKM

15. ONEKTPOHHbIN KN4 N ero OCHOBHblE cBoMCTBA. CTaTU4ECKNn pexmm BUNONSpHOro Knoya.
lMepexoaHble npouecchl B GUNONSpHOM Ko4ve: MeTo, 3apsana, 3afgepkka BKITHOYEHUs, BKNOYe-
HUe n BbIKMtoYeHue knoya. MO - TpaH3ancTopHble Ktoun. CTaTUYECKUI PeXUM KIoya ¢ peau-
CTOpPHOWN Harpy3kon. [NepexoaHble NpoLecchl B 3TOM KitoYe Npu ero BKIYEHUN U BbIKIIOYEHUN.
Kntou ¢ guHamuyeckomn Harpy3kon. KomnneMeHTapHbIN Koy,

16. AnnapaTtHas (CXeMOTexHMYeckasl) peanusauus normdeckux onepauun. basoBble Cxembl
TPaH3UCTOPHOWM NOrnkn. Peanusauuns ¢ NOMOLLbI TPaH3UCTOPOB fIOrnMYecknx onepaunin. uoa-
HO-TpaH3uctopHaga noruka (ATJ1). TpaHancTtopHo-TpaH3ncTopHasa noruka (TTJ1). basosbin ane-
MeHT TTJ1. Jlornyeckne anemeHTbl C OTKPbITbIM KOSekTopoM. beicTpogencTsytowme TTJ1 cxe-
Mbl Ha TpaHaucTopax WoTttkum (TTJIW - noruka).

17. buctabunbHble a4erku, Tpurrepbl. [QU3BIOHKTUBHAS M KOHBIOHKTUMBHAA OucTabunbHble
ayenkun (bA). ACMHXpoHHbIM RS -Tpurrep. Tpurrepbl, CUHXpPOHU3upyemble ypoBHeM ( RS- n D -
Tpurrepbl). YHuBepcanoHbin JK-Tpurrep. CyeTHbIN T-Tpurrep.

18. Jlornyeckune ocHoBbI cpeaHuX N 6onblmx nHTerpanbHbix cxem (CUC n BAC). CymmaTops! 1
apudmeTudeckme yctpoucTtea. [locnegoBaTtenbHblM U NapannenbHblii MHOropaspsagHble Cym-
mMaTtopbl. Peructpbl. Pernctpbl namatn, cosuroBble pernctpbl. CHeTumkn. ACUHXPOHHLIN (No-
cnegoBaTtenbHbIN) U CUHXPOHHBLIN (NapannernbHbii) cy4eTYnkn. CyMMUPYIOLWLMA N BblYUTAOLLMI
CYETYUKMN.

3aknoumTenbHas nekumns

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

CDopma npome)KyTquoﬁ aTTecTaumn: 3K3amMeH

Koabl chopmupyembix (cpopmupoBaHHbIX) kKomneTeHuun: NMK-1, MNMK-2

B1.5.13.2 ®u3snyeckasa aNeKTPoOHMKa

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenb kypca - cpopmmupoBath y CTyOEeHTOB COBPEMEHHOE npeacTaBneHne 06 OCHOBHbIX METO-
Aax hopMMpoBaHUS akKTUBHOW cpedbl B BUAE 3MEKTPOHHOrO Mydka Ans MOLHbIX MCTOYHUKOB
KOrepeHTHOro 3f1eKTPOMarHMTHOroO N3ny4yeHns, BKNoYasa Teopmlo SMUCCUM 3NEKTPOHOB U3 TBEp-
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poro Tena. Nomumo atoro, B KypcCe pacCMaTpuBakOTCA TakKKe cCoOBpeMEHHbIe MeTObl 3J1EKTPOH-
HOM ONTUKK CrIabOTOYHLIX CUCTEM, BKIIOHas pa3nmnyHble BUabl 3NIEKTPOHHbLIX MUKPOCKOMNOB.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

Paspen 1. BeBegeHue

MpeomeT 1 3agaum kypca. OCHOBHbIE 3Tanbl PasBUTUSA ANEKTPOHUKK. OBnacTn nMMeHeHus no-
NYNPOBOAHMKOBBLIX M BaKyyMHbIX 3MEKTPOHHbIX NpnbopoB. TunuyHas Gnok-cexema MOLLHOro
BaKyyMHOro anekTpoHHoro npnbopa CBY. Pasgenbl kypca.

Pasgen 2. [1BMXeHne 9NeKTPOHOB B 3M1IEKTPUYECKOM U MAarHUTHOM CTaTUYECKUX MOMAX

2.1. YpaBHEHNA OBMXEHNSA B 9NeKTpoMarHMTHom none. Criydam ogHOpPOOHbIX 3MEKTPUYECKOro m
MarHuTHoOro nosnen. Hterpan sHeprun..

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

2.3. Kputnyeckui pexxum marHetpoHa. MIuBapmaHT [lyaHkape. AanabaTtuyeckas Teopusa marHe-
TPOHHO-MHXXEKTOPHOW NYLLKN MMPOTPOHA.

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

Pasgen 3. OneKkTpoHHO-ONTUYECKME CBOMCTBA MOSMEN C akCUanbHOW CUMMETPUEN. DNEKTPOH-
Hble JIMH3bI

3.1. OuddepeHumanbHble ypaBHEHUS TPAEKTOPUA 3apshKeHHbIX YacTul, B akcuarbHO-
CUMMETPUYHBIX NMONAX. YpaBHEHUS MapakcuanbHbIX Tpaektopuin. N3obpaatowme cBoncTBa
napakcuanbHbIX Ny4koB (CTUrMaTUYHOCTL U Nogobue nsodbpaxeHun). Knaccnukauymsa anektpo-
cTatndecknx nnH3. OcobeHHOCTU ANEeKTPOCTAaTUYECKUX JIMH3 C OrpaHnyYyeHHon obnacTblo Nons.
MMmmepcuoHHble nnH3bI. MocTpoeHne n3obpaxeHns B TOHKOM WM TONCTOM JNUH3aXx. JIMH3bI-
anadparmbl. IMMEPCUOHHbBIN OO BEKTUB.

3.2. Knaccudumkauua MarHUTHBIX JIMH3. ONEeKTPOHHO-ONTUYECKME CBOMCTBA KOPOTKOM (cnabon)
N OSIMHHOW MarHUTHbIX NMH3. CunbHble MarHUTHble NUH3bl. Abeppaunmm 3NEeKTPOHHbLIX JUHS.
OneKkTpoHHble 3epkana. KsagpynosbHble fnH3bl. OTKOHSAWME CUCTEMDI.

Pasgen 4. OneKTpoHHO-ONTUYECKME CUCTEMBI

4.1. NMpOXeKTopbl 3NEKTPOHHO-MYyYEBbLIX TPYOOK. ONEKTPOHHO-ITy4YeBblIe TEXHOMOrMYeckme ycra-
HOBKW. JNEKTPOHHbIE MWKPOCKOMbI (SMUCCUOHHLIN, NPOCBEYNBAIOLMIA, OTpaXaTeSlbHbIN, pac-
TPOBbINA, aBTO3NEKTPOHHLIN N aBTOMOHHbBIN, NPOEKLMOHHbIE MUKPOCKONbI). Paspeluatowas cmna
3MIEKTPOHHbIX MUKPOCKOMOB MpOCBeYMBatoLLero Tmna.

4.2. Cnuctembl POKYCUPOBKN MNPOTSHPKEHHBIX MHTEHCUBHBLIX 3SIEKTPOHHbLIX MYyYKOB (MarHUTHas,
nepuoanyeckas, anekTpocratuyeckas, ueHTpobexHas). CucteMbl pekynepaunm aHeprum anek-
TPOHOB B MOLLHbIX 35IEKTPOHHbIX Npnbopax.

Pasgen 5. IHTEHCMBHbBIE 3MEKTPOHHbIE MYYKK

5.1. Cncrema camocornacoBaHHbIX YpaBHEHUN NyyKa B CTaTUYECKMX Nonisx. Pexvmbl Temnepa-
TYPHOroO OrpaHUYEHNs AIMUCCUN U OFPaHUYEHNSA TOKA NPOCTPAHCTBEHHbIM 3aps0M B 3M1EKTPOH-
HbIX gnogax. Teopua ngeannsnpoBaHHOro NIIOCKOro AuMoaa (3akoH “Tpex BTopbIX”).

5.2. MNpepenbHbIN TOK TPAHCNOPTUPOBKU 3MEKTPOHHOIO ny4yka B nNpocTtpaHcTBe gpenda. dop-
MUPOBaHME NIEHTOYHbIX 3SIEKTPOHHbIX My4KOB. [yLwku MNupca.

Pasgen 6. O6wme BONpPOChbl 3MUCCUOHHOM 3NEKTPOHUKN

Knaccuduvkaumnsa anekTpoHHOM aMuccun. PenakcaumoHHble adodekTbl Npy ABMKEHUN BO3OYX-
AEHHbIX 3SIEKTPOHOB K NOBEPXHOCTU TBepaoro tena. PaboTta BbIxofa 9NekTPOHOB U3 TBEPOOro
Tena. lNpodune noTeHumnanbLHoOro 6apbepa.

Pasgen 7. TepMoanekTpoHHasi aMUCCUS.

Teopusi TEPMO3NEKTPOHHOM AMUCCUKN N3 TBEpAOro Tena. MexaHnam gencTBUs NAeHOYHOro Ka-
Toaa. L-katoq. OkemnaHbin katod. ekt LLoTTku.

Paspen 8. lNoneBasa amuccus.
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[MpoxoxaeHne 3NeKTPOHOB CKBO3b NMOTEHUManbHbI Bapbep Ha NOBEPXHOCTM TBepOoro Tena.
PacuyeT aBTO9NEKTPOHHOro Toka. CBOMCTBA U NPUMEHEHNE aBTO3SEKTPOHHbIX KaToAoB. Bapbis-
Has amuccus. CUNbHOTOYHbIE PENSTUBUCTCKUE YCKOPUTENN 3MEKTPOHOB.

Pasgen 9. BropuyHas anekTpoHHass aMUCCUSI.

3aBNCMMOCTb KO3(hpMUneHTa BTOPUYHON SMUCCUM OT IHEPIrMM U yrra nageHus nepBUYHbIX
aneKkTpoHOB. PacnpepeneHne BTOPUYHBIX 3NEKTPOHOB MO 3Heprusim. OcobeHHOCTN BTOPUY-
HOW 3MUCCUN N3 NONYNPOBOAHUKOB N ONISNEKTPUKOB.

Pasgen 10. ®OoTO3NEKTPOHHAsA 3IMUCCUS.

OcHoBHble 3aKOHbI BHeLWHero hotoaddekTa (3akoHbl CTonetoBa 1 duHwTenHa). CnekTpanb-
Hble (POTOINEKTPUYECKME XapaKTEepUCTUKM MeTanmnoB. [1NOTHOCTL Toka dhoToamucun. PoTo-
3MIEKTPOHHASA AMUCCUS ONINEKTPUKOB 1 NONynpoBoAHUKOB. CypbMsiHOLE3NEBBIV (POTOKATOA,.
Pasgen 11. TexHnyeckne npumeHeHust (oTo- M BTOPUYHOM SMUCCUN.

®oTO3NEMEHTBI C BHELWHUM oToahdekToM. PoToyMHOXMTENN. LLIyMbI hoTOSNEMeHTOB 1 ¢o-
TOYMHOXUTENEN.

CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMeH

Koabl chopmupyembix (cpopmupoBaHHbIX) komneTeHuun: MNMK-1, MNMK-2

B1.5.13.3 [lMonynpoBoAHMKOBas 3N1IeKTPOHUKA

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

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

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

Pasgen 1. Kpuctannuyeckas cTpyktypa TBepAoro tena

Kpuctannuyeckas peweTka. QnemeHTapHas sidenka. lNpsamas n obpaTHas peweTka. HAdeinka
BurHepa-3enTua. PeweTka bpase.

Pasgen 2. 30HHas CTpyKTypa TBEpAbIX Ten

YpaBHeHue LpeaunHrepa ans nepuogunyveckoro noteHumana. Teopema bnoxa. JlokanusoBah-
Hble N genokanu3oBaHHble BOMHOBbIE yHKUMU. 30HbI BpunnoaHa. Mogens KpoHura-IeHHw.
3akoH gucnepcuun. 30HHasa CcTpykTypa nonynposogHukoB Si, Ge, GaAs. [IBumxeHne cBoboaHbIX
HocuTenen. AddekTnBHaa Macca HocuTenen. ANEKTPOHbI N ObIPKX B NOSTYNPOBOAHMKAX.
Pasgen 3. Ctatuctuka anekTpoHOB B TBEPAOM Tene

3aceneHne CoCTOsIHMI ANeKTpoHamu. YpoBeHb ®epmu. Tunbl TBEPAbIX TEM: MeTanmbl, AU3NeK-
TPVIKK, NONYNPOBOAHNKNA. 3aBUCUMOCTb KOHLEHTpaUun Hocutenemn n yposHa depmn ot Temne-
paTypbl B COBCTBEHHbIX MOMYNPOBOAHMKAX, B MPUMECHbLIX MONYNPOBOAHUKAX, B KOMNEPHCUPO-
BaHHbIX nonynpoBogHukax. CobcTteeHHass nposBoanmocTb. OBGnacTb UCTOLLEHUA MPUMECEN.
MpumecHasa npoBoanMoCTb. OCHOBHbIE M HEOCHOBHLIE HOCUTENN 3apsiga. Cnocobbl ynpasne-
HUS NPOBOAMMOCTBLIO B MOMYNPOBOAHMKAX.

Pasgen 4. KonebaHus pelueTku

KonebaHusa npocton ueno4vkn. KonebaHus cnoxHon uenovkn. AKycTudeckne n ontudeckue o-
HOHbI. INMpoaonbHbIE N NonepeyHbie konedaHus. 3aKoHbl AUCNEePCUN Anst TPEXMEPHON PELLETKMN.
Pasgen 5. lNepeHoc n paccesiHne HocuTenen B OAHOPOLHbIX MONYNPOBOAHUKAX
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KnHeTnyeckoe ypaBHeHne bonbumaHa. MexaHu3ambl paccesHus: NpuMecHoe paccesiHuie, pac-
cesHMe Ha aKycTudeckux oOHOHax, paccesiHne Ha onTudeckux (POHOHaX, paccesiHue Ha fe-
dekTax, 3NeKTPOH-3NEKTPOHHOE paccesHne. OnucaHne ABMXKEHUS HocuTernen B criabblx Nonsix.
NogBWMXHOCTb HOCUTENEN.

Pasgen 6. HepaBHOBeCHbIE siIBIEHNA B MONYNPOBOAHNKAX

PasorpeB anekTpoHHOro rasa B NOMynpoBoAHMKaX. Bpemsi penakcaunmn nmnynbca n 3Heprum.
doTonoHM3auusa n poTonpoBoAMMOCTb. MexaHnambl pekoMOuHaunn HocuTenen. Bpemst xxnsHum
POTOBO3OYXXAEHHbBIX HOCUTENEMN.

Pasgen 7. lNpoueccebl nepeHoca B HEOLHOPOAHbLIX NOSTYNPOBOAHMKAX

Onddysnsa ceoboaHbIX HocuTenen 3apsga. Tok andpdysmn. Tok gpenda. BosHMKHOBEHME
BHYTPEHHEro nonsi B HeogHoOpoAHOM nonynpoBogHuke. CooTHoweHnss OnHwTerHa. Cuctema
ypaBHEHUN O11s1 onnucaHna noTeHumanos, nonen n Tokos. MakceennoBckasi penakcaumsa OCHOB-
HbIX HOCuTenen. Bpemsi XXn3HM HEOCHOBHbLIX HocuTenen 3apsga. Ouddy3moHHasn onvHa.
Pasgen 8. Teopus p-n nepexoga

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

Pasgen 9. YctponcTea Ha 6a3e agnoga

Beinpamutenn. Ctabunmnsatopsl. BapucTtopsl. Bapaktopbl. Inogbl ¢ HakonneHnem 3apsaa.
Pasgen 10. bunongapHbIn TpaH3ncTop

Tunbl TpaH3nucTopoB. Teopusa paboTbl TpaH3McTopa. TOKM CO34aHHble OCHOBHbIMW M HEOCHOB-
HbIMKU HOcuTensmn. BonbT-amnepHble xapaktepucTukun. Mogene 96epca-Monna. MNapameTpbl
AN onMcaHus TPaH3UCTOPOB.

Pasgen 11. PaboTa 6MnonsipHbIX TPAaH3MCTOPOB B CXemax

Pexumbl paboTbl GunonspHoro TpaH3ucTtopa. CxemMbl BKOYEHMS TpaH3UCTOpoB. basoBbie
3NeMeHTbI NIOrnkn. Bblcoko4acTOTHbIE CBONCTBA.

Pasgen 12. fABneHus Ha pe3kow rpaHuue pasgena matepuarnos

KoHTakT meTann-nonynpoBogHuk. Bapbep LUoTTkn. Omudecknii koHTakT. CTpykTypa meTansn-
AN3NEKTPUK-NonynpoBoaHuK. CTpyKTypa MeTans-okMcen-nonynpoBogHuk. MNnoTHOCTL noBepx-
HOCTHbIX COCTOsIHMIA. eTeponepexoa.

Pasgen 13. NoneBoun TpaH3MUCTOpP C p-n npexoaom n bapbepom LLUoTTkM

AddekT nond. PacnpegeneHve noteHumana n nons B npudope. PacyeT cTtaTU4eckux BOMbT-
aMMepHbIX XapakTepUCTMK. TuUMbl U OCHOBHbIE NapamMeTpbl TPaH3UCTOPOB. BbICOKOYACTOTHbIE
cBoUCTBa.

Pasgen 14. NoneBow TpaH3UCTOP MeTanN-aAnaneKkTpuK-nonynpoBOgHUK

MpuHumn paboTtbl TpaH3ucTopa. PacnpegeneHne noteHuyuana v nonga B npubope. Pacyet cta-
TMYECKUX BOSbT-aMMNEPHbIX XapaKTePUCTUK. TuMbl N OCHOBHbIE NapameTpbl TPAH3UCTOPOB. Bbli-
COKOYaCTOTHbIE CBOUCTBA.

Pasgen 15. NoneBow TpaH3UCTOP MeTann-oOKUCeN-nonynpoBOAHUK

MpuHumn paboTtbl TpaH3ucTopa. PacnpegeneHne noteHuyuana v nonga B npubope. PacyeTt cta-
TMYECKUX BOSbT-aMMNEPHbIX XapaKTePUCTUK. TuMbl N OCHOBHbIE NapamMeTpbl TPAH3UCTOPOB. Bbli-
COKOYaCTOTHbIE CBOUCTBA.

Pasgen 16. PaboTa noneBbiX TPaH3UCTOPOB B CXeMax

OcHoBHbIE CcNOCOObI BKMOYEHUS TpaH3nMcTopoB. KomnnmmeHTapHble cxeMbl. ba3oBble anemen-
Tbl JTOTUKN.

Pasgen 17. NonynpoBogHukosble npubopsl CBY ananasoHa

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

Pasgen 18. ONToanekTpoHHbIe Npubopbl

doTogeTekTOopbl. MNonynpoBogHuKoBble Nasepbl. ConHeyHble baTapen.
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CDopma npome)KyTquoﬁ aTTecTauun: 3K3BMEH

Koabl chopmupyembix (chopmupoBaHHbIX) KomneTeHuun: NK-1, MK-2

B1.5.13.4 KBaHTOBas paguocusunka

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:
N3y4eHne coBpeMeHHOro ypoBHS pa3BUTUS KBAHTOBOW pagmModu3nKn 1 3NEKTPOHMKK B obnactu
B3aMMOOENCTBUSA 3MEKTPOMAarHUTHOIO M3ny4YeHnsi C BELECTBOM, BKIOYas Teopuo nasepa, on-
TUYeckne siBrneHns, obycrnoBrieHHble KOrepeHTHbIMU U UHTEHCUBHBIMU NOSISIMU, @ Takke JKcne-
pUMeEHTasrbHble MeToAbl UCCreaoBaHUs, MaTeMaTU4eCcKoro ONuMCaHus M aHanusa xapakTepu-
CTUK KBAHTOBO-MEXaHNYEeCKNX YCTPOUCTB.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHON ANCLMNIIUHDI

KBaHTOBas pagnoduanka n npobnembl pagnodnekTPoOHUKN. Y4ebHbin hmnnbm « OCHOBbLI paboTbl
nasepoB» KBaHTOBO-TEOPETUYECKME OCHOBbLI. BbIHYXOEeHHOe u3nyvyeHue, Ko3PULMEHTDI
OnHwTenHa. OTpuuaTenbHaa Temnepartypa. YcnoBsus ycuneHus nsnydeHus. lNepexogsl B cuc-
Teme noj BNusHMeM BO3MyLLeHWA. MaTpuua NnoTHOCTU B KBAHTOBOW TEOPUM U €e CBOWCTBA.
OneKkTpoaunonbHoOe B3auMMOAENCTBME BellecTBa C M3nydeHwem. JlopeHuoBa dopma criek-
TpanbHOW nuHMKM. OQHOPOOHOE U HEeOOHOPOAHOE YLIMpeHUe. ONEeKTPOMarHUTHbIE Mons U KX
KBaHTOBaHWe. lone Kak COBOKYMNHOCTb OCLMMNATOPOB. PasnoxeHne nons no mogam pesoHaTo-
pa. OnTnyeckne pesoHaTopbl. OnTuyeckme anemMmeHTbl. BonHoBble nyykn. 3akoH ABC. Kpute-
pUA YyCTONYMBOCTU MOA pe3oHatopa. Pe3oHaHCHble 4YacToTbl. YYebHbIn KuHopunsem «Ob6bem-
Hble N OTKPbITblE Pe30HaTOPbI»

KorepeHTHOCTb nons. lNpeobpasoBaHue MNPOCTPaHCTBEHHONW U BPEMEHHOW HEKOrepeHTHOCTU
npu pacnpocTpaHeHun BONH. KuHeTudeckue ypaBHeHus. PenakcauuoHHble —rnpouec-
cbl.lByxypoBHeBass mopenb. KBaHTOBOe, nonykraccudeckoe onucaHve. BocnpummymBocTb
cpeabl. YKOPOYEeHHble MaTepuarnbHble ypaBHeHus. [onyvyeHre oTpyuatensHom Temnepartypbl B
Tpex N YeTblpex ypoBHEBbIX cucteMax. Metoabl co3gaHns nHeepcun. MNyckoBble KBAHTOBbIE re-
HepaTopbl. [MapameTpuyeckme yCcunuTenu: KOHCTPYKUNA, napamMeTpsl, WyMbl. Jlasepbl Ha OCHO-
BE KPUCTarnsioB 1 CTeKon

MonynpoBoaHuMkoBbIe Nasepsbl. Jlazepbl Ha razax n napax. Obwasa Teopusa KBaHTOBbLIX reHepa-
TopoB. CornacoBaHHasa cuctema ypaBHeHun. [InHamuka TBepaoTeNbHbIX Nla3depos. Pexum cBo-
6oaHou reHepaunn. 'eHepaumnsi TMraHTCKUX UMNYbCOB. PryKTyaLMOHHbIE ABMEHUS B KBAHTO-
BbIX reHepatopax. HenuHenHas ontuka. 'eHepaumsa BTOpoW rapMoHuku. PacnpoctpaHeHue
MOAYNAUUN U3NYYeHUsa B AN3NEKTpUYecknx BonHosogax. Ontuyeckas cBasb

CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMeH

Koabl chopmupyembix (cpopmupoBaHHbIX) kKomneTeHuun: NMK-1, MNMK-2

b1.6.14 MukponpoueccopHble cUcTeMbl

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

Llenbto npenogaBanusa gucumnnmHbl « MMKpONpoLECCOpPHbIE CUCTEMbI» SABNSAETCA  U3yde-
HWe cTyaeHTamu 6a30BbIX apXUTEKTYp MUKponpoueccopHblx cuctem (MI1C), mukponpouec-
copoB (MK) n mukpokoHTponnepos (MK); o3HakoMmeHue CTygeHTOB C MeToAamMu OpraHu-
3aummn cbopa n 0BbpaboTkm MHPOPMaALUMN B CUCTEMAxX KOHTPOMS U ynNpaBrieHUs; U3yYeHue
CTygeHTamMu CpencTB M TEeXHONOMMn aBToMaTtusnpoBaHHOro npoektuposaHus MIC.
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KpaTkoe coaepxaHue (AuaakTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

Llenbto npenogaBaHuns gucUMnnHbL «MUKPOMPOLIECCOPHbIE CUCTEMbI» SBMSIETCSA  U3yde-
Hue ctyaeHTaMmn 6a30BbIX apXUMTEKTYp MuKponpoLueccopHbix cuctem (MIC), mukponpouec-
copoB (MK) u mukpokoHTpornnepoB (MK); O3HakoMreHue CTyOgeHTOB C MeTodamMu OpraHu-
3aummn cbopa M 06paboTkM MH(pOPMaLUMN B CUCTEMAxX KOHTPOMS WU ynpaBfeHus; usy4vyeHue
cTygeHTamMu CpencTB M TEeXHOSOMMn aBToMaTtusnpoBaHHOro npoektTuposaHus MIC.
lMporpammmnpoBaHue ynpasnalWnMX CTPYKTYp W 0bpaboTka CTPYKTYPUPOBaHHbLIX AaHHbLIX.
MporpammmnpoBaHne BBoAa-BbiBoAa. basoBble MaHunynsumm ¢ noptamu. OpraHusaums
npepbiBaHU. Peanuaaumsa npssMoro 4ocTyna K naMmatu. Anroputmel o6paboTkun gaHHbIx B MIC.
Anroputmbl nepBnYHON 06paboTKM AaHHbIX. ANropUTMbl LMGPOBOro perynmposaHus. NMponop-
LUMOHanbHOEe perynupoBaHue, perynmpoBaHue no uHTerpany, perynvpoBaHue no npousBoa-
Hon. CxaTtue mHpopmaumn. WMHCTpyMeHTanbHble cpeacTBa asToMaTudaumm npoekTupoBaHms
MIIC. Kpocc-cpeactsa nporpammmpoBaHuns. Kpocc-komnunatopsl. [Ousaccembnepbl. Cumy-
NATOPbI, BHYTPUCXEMHbIE 3MYMSATOPbI, OLLeHOYHbIE NNaThbl.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl hopmupyembix (chopmupoBaHHbIX) komneTeHumn: K-1, MNMK-2, MK-3

Bb1.6.15 TeopeTnyeckne oCHOBbI PaANOTEXHUKHU

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

dopMmnpoBaHue y CTyLEHTOB KOMMIIeKca 3HaHUW, YMEHUN U HaBbIKOB MO TEOPUN PagnOTEXHU-
YecKkux Lenen n curHanos, obydeHne MeTodam aHanmsa U OCHOBaM CUMHTE3a paguoTexHuye-
CKMX YCTPOWCTB, a Takke MeTodaM U3MEpPEHUs XapaKTepUCTUK pPaguoTEXHUYECKUX Lenen.
maBHas 3agava - ycBOEHME OCHOBHbIX METOAOB aHanmsa u CMHTe3a CUrHasoB B SIMHENHLIX pa-
anouensix, oBrnageHne HaBblkaMu U3MEPEHUN BPEMEHHBIX U YAaCTOTHbIX XapaKTepUCTUK JIMHEN-
HbIX Lenen.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

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

2. \meanuanpoBaHHbIe NaCcCUBHbIE 3NIEMEHTbI: PE3UCTUBHbLIE, EMKOCTHbIE U UHAYKTUBHbIE. [y-
anbHble anieMeHTbl U Lenn. iaeannsanpoBaHHble akTUBHbIE 3NIEMEHTbI: UICTOYHUKM HaNpPshKeHns,
NUCTOYHMKM TOKa, CXeMbl UX 3aMeLLeHns. YNpaBrseMble NCTOYHUKN ToKa U HanpsbkeHud. Tono-
norna uenen: BeTeu, y3nbl. KOMNOHEHTHbIE U TONorornyeckne ypasHeHusi. 3akoHbl Kupxroda.
3. Obwue ceBegeHUs o rapMoHn4eckux konebaHusx. BektopHble gnarpammbl. CUMBONNYECKUI
MeTod. AHanu3 nNpoCcTenLNX NIMHENHbIX Lenen Npyu rapMOHNYECKOM BO3OENCTBUN. DHepreTuye-
CKMe NpoueccChl B MPOCTENLLNX NIMHENHbIX LiensiX NPy rapMOHNYECKOM BO3AENCTBUM.

4. MeTtoabl OPMUPOBaHUS YpaBHEHUI ANEKTPUYECKOro paBHoBecusi. PacyeT uenen, oCHOBaH-
HbIN Ha HenocpencTBEHHOM NPUMeHeHUN 3akoHOB Kupxroda. MeTo KOHTYPHbIX TOKOB U Y3510-
BbIX HanpsbkeHnn. MeTon nepemMeHHbIX COCTOSTHUN.

5. PasnoxeHune nepunoguyeckon pyHkumm B pag dypbe. TpuroHoMmeTpuyeckas U 9KCNOHEHUU-
anbHasi popmbl psga dypbe. TpuroHomeTpuyeckas 1 aKCNoHeHumansHasa opmel psaga dypbe.
[nckpeTHble CNeKTpbI, pacnpeaesnieHMe MOLWHOCTU B CNEKTpe Nepuoanyeckoro curHana.

6. CnekTpanbHbI aHann3 Henepuoguyeckux curHanos. Npsimoe n obpatHoe npeobpasoBaHus
dypbe PU3NYECKNA CMbICA CrekTpanbHOM MAOTHOCTM curHana. Ceonctea npeobpasoBaHus
dypbe. CnekTpanbHble NIOTHOCTU abCONTHO HEeUHTErpupyemMblX CUrHamoB. YacTOTHbIN KO-
apPULMEHT nepeaaym nMHENHON Lenu. AMINUTYAHO-4acToOTHas 1 ha3oyacToTHasa Xapakrepu-
CTuKN. [NepexogHas N UMNynNbCHasi XapakTepUCTUKN FIMHENHOW uenn. VIHTerpan HanoXeHus.
CBA3b MMNYMbCHON XapakTEPUCTUKN C YaCTOTHbIM KO3dhduumneHToM nepegayun. AuddepeHum-
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pyloLwne n nHTerpupyrowmne yctponctaea. lNpeobpasosaHne Jlannaca, cesonctea npeobpasosa-
Hus Jlannaca. Teopema pasnoxeHusi. OnepaTtopHbIM MEeTO4 aHanu3a NMMHENHbIX Lenen

7. JInHenHble cuctembl ¢ obpaTHoM cBA3blD. KoadhduumneHT nepegavm NMHENHOM CUCTEMbI C
obpaTtHon cBasbio. AUX n OYUX cuctemsl ¢ obpaTHOM CBA3LIO. [1puMepbl NCNOMBb30BaHUS CUC-
Tem ¢ obpaTHOM CBA3bID. YCTONYMBOCTb NIMHENHbLIX cUcTeM. Kputepumn yCcTonymBocTm

PopmMbl TEKyLLen aTTecTauum (npu Hanuvuu): 3auwuma nabopamopHsix pabom.
dopma NpoOMeXXyTOYHOM aTTecTalun: 3K3amMeH.

Koabl hopmupyembix (cchopmupoBaHHbIX) komneTeHumun: OlK-3,, MK-1, MNK-2

B1.6.16 MeToabl MaTemMaTu4yeckon ou3nKn

Llenu n 3agayum yye6HoOM AUCLUUNINUHDbI:

Llenb gucumnnmHbl — ndydeHne aHanmTuydeckux (TOYHbIX U NPUBNMXKEHHBIX) N YACTIEHHbBIX Me-
TOAOB peLleHNs SIMHENHBIX N HENTMHENHbBIX YPaBHEHUIN B YACTHbIX NPOU3BOAHbIX, BO3HUKAOLLINX
B 3agadax CoBpeMEHHON OU3NKMN.

3agayn AUCUUNInHbI:

. dopmynupoBka huanyeckux 3agad, npuBogaWLmnX Kk anddepeHumansHbiM YpaBHEHNAM C
YacCTHbIMW NPOU3BOLHbLIMN

. OcHoBbl Teopumn 0606LWEHHBbIX YHKLUI U UX NCNOMBb30BaHUS AS1s1 NOCTPOEHNA pyHaa-
MeHTanbHbIX peLleHn andgepeHumanbHbiX ypaBHEHUI C YaCTHbLIMU NPON3BOAHbLIMU

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

. MeTopn pasgeneHnst NepeMeHHbIX peLleHNs KpaeBblX 3a4a4d Ansl ypaBHEHUN C YaCTHbIMU
NpPon3BoAHbIMN

. Teopus WTtypma-IinyBunns u OCHOBHbIE crieumanbHble PyHKLMM MaTeMaTndeckon dm-
31KM

. CoBpeMeHHble KOMMNbIOTEPHbIE METOAbI YUCIIEHHONO peLLeHNs KpaeBblxX 3agad Ang
ypaBHEHUN C YaCTHbIMU MPOU3BOAHBIMU

. AHarnu3 HeNUHEeNHbIX ypaBHEHUI MaTeMaTUYECKON PU3NKN MeETOgaMN aBTOMOAESNbHOMO
peleHns n peaykumen Ha KOHeYHOMEpPHBbIN 6asuc

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

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

BeegeHue B npeamert. MNoHATHe auddepeHumnanbHbiX YpaBHEHUI C YAaCTHBIMU NPOU3BOLHbLIMU
BTOpOro nopsigka. Knaccudgukaums ypaBHeHUN, npuBeaeHNe K KaHOHUYECKOMY BMAY.
dusnyeckne 3agaydn, npuBoasLLme K ypaBHeHUsMU rmnepbonnyeckoro tuna. lNoctaHoBka kpae-
BbIX 3a4ay, npeferibHble cnyyam kpaesbix 3agady. KonebaHna 6eckoHeYHOn CTpyHbI, hopmyrna
Hanambepa, nonybeckoHeyHasi cTpyHa. PelueHne kpaeBon 3agadv B paMmkax MeToaa pasgerne-
HUA NepeMeHHbIX. [MoHATME COBCTBEHHBLIX (PYHKLUMA N COBCTBEHHbLIX 3HAYEHUW, UX CBOMCTBA.
PeweHne HeogHOpoOHOro ypaBHeHWA napabonuyeckoro Tuna, noHaTue dyHkumm puHa. Pe-
LeHne obLLen KpaeBon 3adayn.

dusmnyeckne 3agauum, nNpyMBoAsdLIMe K ypaBHEeHUsIM napabonuyeckoro tuna. MoctaHoBKa kpae-
BbIX 3ajad, npedenbHble cryvau Kpaesbix 3agad Meton pasgeneHus nepemMeHHbIX Ons ypas-
HeHun napabonunyeckoro Tuna. HeogHopogHble Napabonuyeckne ypaBHeHUA, yHKUMS [puHa
ANna ypaBHeHUM napabornvyeckoro tuna, obwas kpaeBas 3agada. 3agada Ha HGecKoHeyHoW
nNpsAMon, PyHKUMS 'prMHa ypaBHEHUSA TENSIONPOBOAHOCTM B BECKOHEYHOM NPOCTPaHCTBE.
MoHaTne ob6obuieHHon pyHKuMK. [enbTta yHKUMA n ee ceoncTBa. [uddepeHumansHoe ypas-
HeHue ansa yHKuMn MpuHa, nocTpoeHne pyHKUMK MprHa C NOMOLLBIO AenbTa (OYHKLUK.
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dusnyeckne 3agaun, NpuBoasLLINE K YpaBHEHNSAM annunTuydeckoro tuna. lNoctaHoBka KpaeBbIxX
3agad. YpaBHeHue Jlannaca u lNyaccoHa. MNoHATne n ceBorcTBa rapMOHUYECKUX PyHKLMA. Pop-
Mynbl 'puHa. [MocTpoeHne yHKUuMA [TpuHa ONa aNAUMNTUYECKUX YpaBHEHU. Teopust NoTeH-
umana. YpasHeHue lenbmronbua, dopmynbl puHa gns ypaBHeHus [enbmronbua. PyHKUMA
MpynHa ans ypaBHeHus ["'enbmronbLa B OrpaHUYeHHON U HeorpaHudeHHon obnactun. KonebaHus
Kpyrnon memOpaHbl, dyHkumMn beccenst n nx cesonctBa. KonebaHus cdepuyeckoro obbema,
nosiMHOMBbI JlexxaHapa v ux cBonucTea.

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

OCHOBHbIE NMOHATUSA, CETKa N CeTOYHble PYHKUMN. PasHOCTHas annpokcumaumsi Npou3BOAHbIX,
Pa3HOCTHbIE CXeMbl AN YPaBHEHUN C YACTHLIMU MPOU3BOAHBLIMU. YCTOMYMBOCTL Pa3HOCTHOM
CXEeMBbl.

q)OprI TeKyu.le|7| aTtTecTauuun: KOJIJTOKBUYM, KOHTPOJIbHAA pa60Ta.
CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun:. 3K3aMeH.

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

Bb1.6.17 YucneHHble MeTOAbI U MaTeMaTUYECKOEe MoaennpoBaHune

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenbto n 3apgayen yd4ebHOM OUCUUNIIMHBLI  SBMSIETCA M3YYEHUIO METOAO0B MaTeMaTuyecKom
dopmanuaaummn usndecknx 3agad n npuBedeHna ux K Buay, NPUrogHoMy Ans BblYUCIEHUNA,
N3y4YyeHue BblYMCIIUTENBbHbBIX anropuTMOB 4S5 3a4a4 MaTeMaTn4eckon usnku n pagnousnku,
anropnuTMoB ANs MOAENMPOBAHUS Y MPUMEHEHUS CRyYarHbIX BENMUYNH

KpaTkoe coaepxaHue (AuaakTuyeckue eaAmHULbl) y4eOHON ANCLMNIIUHDI

OTanbl pelweHns nNpuknagHelx 3agady Ha IOBM. lNpumepbl opraHMsaumn BbIMUCIN- TESbHOMO
npouecca. MopgenupoBaHne nepexofHbIX NPOLECCOB Ha OCHOBE AuddepeHunanbHbIX ypas-
HeHun. OgHowaroBble MeTodbl. MogenvpoBaHue nepexodHbIX NPoLeccoB Ha ocHoBe Audde-
peHuunarnbHbix ypaBHeHuU. MHorowarosble Mmetoabl. MogenupoBaHue nNpoueccoB B YaCTOTHOM
obnactn. NHTerpupoBaHve ocuMnnn- pyrowmux yHKUnn. FapMOHMYEeCcKUn aHanns npoueccos.
MopgenupoBaHne nNpoLeccoB B YacTOTHOW obriacTu. MapMoHu4eckuin cuHTe3 npoueccos. MeToq
MoHTe-Kaprno. PelweHne ypaBHeHUI B YaCTHLIX NPOU3BOAHbLIX. MeToabl OQHOMEPHON N MHOrO-
MEPHOW HENMMHENHON ONTUMN3aLMIO.

®opMbI TeKyLLen aTTecTauumn: KonmokBMyM
dopMa NPOMEXYTOYHOMW aTTecTauumn: 3a4éT

Koabl hopmupyembix (cpopmupoBaHHbIX) komneteHuun: OlK-3, MK-3

51.5.18 Be3onacHocTb Xun3HepeAaTenbLHOCTU

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

OcHoBHas uenb npenogaBaHNa AUCUNMNNUHBI «Bbe3onacHOCTb XU3HeaeATeNbHOCTM» - NpUo6-
peTeHMe oby4yallMMUCH TeopeTUYeCcKUX 3HaHWN M MpPaKTUYECKUX HaBblkoB Mo 6GesonacHom
XN3HeOesaATenbHOCTM Ha NMPOM3BOACTBE U B ObITy, Kak B NOBCEAHEBHOW XU3HEAEATENbHOCTMU,
TaK 1 B YCMOBUSIX Ype3Bbl4arHbIX CUTYaLUUNn TEXHOFEHHOMo U NPUPOAHOIO NPOUCXOXAEHUS.
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,D,OI'IOJ'IHI/ITeJ'IbHaFI uesfib — npuBuTnUE 3rieMeHTapHbIX HaBblIKOB B UCMOJIb30OBaHNN nHOunBMayanb-
HbIX CpeaAcCTB 3allNTbl OT TEXHOINeHHbIX BO3}J,eI;ICTBI/II;1 N OKa3aHum nemequﬁ )J,OBpa‘-Ie6HOI7I no-
MOLLK NoCTpaaaBLUNM.

3apgayn gucumnnuibl «be3onacHOCTb XU3HEeOEATENbHOCTUY:

- Nosly4eHne OCHOBOMOMarawLWmnx 3HaHU B crieayoLmx cepax Xu3HeaeaTerlbHOCTH:

- OXpaHe 300pO0Bbs U XU3HW Ntogen B cdhepe npodeccnoHanbHon AesaTenbHOCTY;

- 3auunTte B LIpeSBbI‘-IaI‘/'IHbIX cutyaumnAax n B 6bITy;

- OXpaHe OKpyXaroLlen cpeabl;

- NPOrHo3npoBaHMO N MoaesInpoBaHUKO I'IOCJ'Ie,EI,CTBI/II7I Nnpon3BOACTBEHHbLIX aBapM|7| N KatacTt-
pod;

- pa3paboTke TeXHUYECKNX CpeacTB U MeTOLOB 3alUThbl OKpyxatowen cpeabl N 3HeKTUBHbBIX
ManooTXOOHbIX TEeXHOJIOrMn.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Paspnen 1. BeegeHue.

Llenb, 3agaum n cogepxaHme aucumnnuHbl. Ee mecTto u ponb cpean opyrmx Hayk U B NO4roToB-
Ke cneumanucta. KomnnekcHbl xapaktep ANCUMNINHBI: NCUXONOrMYeckmne BO3MOXHOCTU Yeno-
BEKa, coumnarnbHble, 9KONornyeckme, TeXHOMNorm4eckne, NpaBoBble U MEXAYHAPOAHblE aCMeKThl.
OcHOBHbIE MOHATUA Hayku O 6Ge3onacHOCTU xu3HepesTenbHocTU. [lpobnema obecneyeHus
©e3onacHOCTN YeroBeka B CUCTEME «4YerloBeK - cpeda obutaHus». OnacHble U BpeaHble dak-
TOpbl NPOM3BOACTBEHHON cpeabl. Pusndeckue, xsmummyeckmne, buonornyeckne n ncuxodmsnono-
rmyeckme onacHocTtu. Ycrnosusi obecneyeHns 6e30nacHOCTU M 300POBbS YENOBEKYy Ha Npous-
BOACTBE U B ObITY (6e3onacHoe TexHornornyeckoe obopyaosaHue, 6esonacHble paboune mec-
Ta, NPaBOBOE M OpPraHN3aLUNoHHOE perynupoBaHne Tpyaa).

Pasgen 2. KomopTHbIE M AONYCTUMbIE YCIOBUS XXU3HEOEATENbHOCTN.

MukpoknumaT u Bo3ayLuHas cpega paboyen 30Hbl. BnusHue mukpoknumaTa Ha paboTtocnocob-
HOCTb 4YenoBeka. HopmupoBaHMe napamMeTpoB MUKPOKNMMaTa B KOHKPETHOM MPOM3BOACTBE.
Tennosble U3Ny4YeHU 1 BNUAHNE UX HA OpraHM3M YenoBeka. HopmupoBaHWe TennoBbIX U3ny-
YeHun. Agantaumsa N akknuMaTm3aumsi B YCrNoBUsSX neperpesaHns n nepeoxnaxaenuns. [encr-
BME BpPEAHbIX BELLECTB HA OpraHM3M 4erioBeka B KOHKpPETHOM npou3Boactee. HopmupoBaHue
KOHLEHTpauMM BpegHbIX BELWECTB B BO3AYLLHOM cpeae paboyen 30Hbl. MeToabl KOHTpONs co-
CTOSIHMSA BO3AyLUHOW cpeabl. [pon3BoacTBEHHOE OCBeELLEHME. XapakTepUCTmKa aNeKTpu4eckmx
NCTOYHMKOB CBETA M OCBETUTESNbHbIX NPUGopoB. ECcTecTBEHHOE N COBMELLEHHOE OCBELLEHNE B
NPOM3BOACTBEHHbIX Liexax. OTonneHne, BEHTUNSUNS U KOHOMUMOHMpPOBaHNe Bo3ayxa. Ectect-
BEHHasi 1 MexaHun4yeckas BeHTuUnauus. Npon3BoacTBEHHbIN WYM. ICTOYHMKM LWyMa U LWYMOBbIE
XapaKTepUCTUKMN B KOHKPETHOM npounseoacTtee. [MponssoacTBeHHas Bubpauus. dusmyeckme xa-
pPakTEPUCTUKN U n3MepeHne BMOpaunini B KOHKPETHOM NMPOU3BOACTBE. XapakTepucTuka u onac-
HOCTb COBMECTHOIO BO34eNCTBUA BMOpaLmi, LIyMa, yNbTpassByka U MHdpa3BykKa.

Pasgen 3. Onektpobe3onacHoCTb.

[lencTtBme 3NeKTpUYEeCcKoro Toka Ha opraHmam venoseka. ONacHOCTb NopaXXeHUs1 B pasfiMyHbIX
3ANeKTpuYecknx cetax. 3asemneHne u 3aHyneHue. Knaccudukaumsa noMeLieHnin no anekTpo-
6esonacHocTn. KBanudukaumoHHble rpynnbl NepcoHana no anekrpobesonacHocTy. Hanpsike-
HWe wara, NPUKOCHOBEHUS. 3alMTHble Mepbl B 3MEKTPOYyCTaHOBKaXx. 3alUuTHble CpencTBa,
NpUMEHSIEMbIE B 3NEKTPOYCTaHOBKaX. 3alumMTHasi U3onauus: Buabl, posib B o6ecneyeHnn anek-
Tpob6e3onacHOCTU, KpUTUYECKNE napameTpbl. 3alimuTta oT ctaTudeckoro anektpuyectsa. Opra-
HU3aLUNOHHbIE N TEXHMUYECKME MEPOMNPUATUSA NPU SKChnyaTauumn anekTpoyctaHoBok. Cpeactea
MHOVBUOYaNbHOW 3aLUnThI.

Paspen 4. PagunaumoHHasa 6e3onacHoOCTb.

OcCHOBHbIE NMOHATUSA, ONpeadeneHns, eauHnubl namepeHns B obnactn pagmauuoHHon besonac-
HocTu. PoHOBOE 06ny4veHne YyenoBeka. HopmmnpoBaHue MOHMU3MPYIOLLMX U3NyYeHnin. 3awmTa ot
BO34ENCTBUSA MOHU3UPYIOLLEro M3nyyYeHnsa Ha npomsBoacTtee. Cpencrea nHanBMAyanbHON 3a-
WnThl. 3awmTta oT nasepHbiX uanyydyeHun. MNpumeHeHne nasepoB B TEXHOMNOMMYECKMUX NpoLec-
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cax. buonornyeckoe gencrane nasepHoOro U3nyvyeHnsa: BO3AeNCTBME Ha rnasa, KOXy, BHYTPeH-
HWe opraHbl U OpraHu3mM Yyernoseka B Lenom. OnacHble 1 BpedHble Npon3BOACTBEHHbIE (DaKTO-
pbl, conyTcTBYyOWMe akcnnyaTauumn nasepoB. OCHOBHble crnocobbl U cpeacTea 3almThl OT na-
3€pPHOro U3NyYeHus: aKkpaHnpoBaHue, 610KMPOBKa, CUrHaNM3auus, yaaneHne paboynx MecT mns
nasepHo-onacHom 30Hbl. CpeacTea MHANMBUAYANbHOW 3aLUThI.

Pasgen 5. lNoxapobe3onacHOCTb 1 B3PbIBOOGE30NACHOCTb.

Mpn4mHbI BO3HUKHOBEHNSA NOXaPOB U B3PbIBOB B NMOMELLEHUSIX U1 B MPOU3BOACTBEHHbIX MPO-
ueccax. OnacHble gakTopbl Npu noxapax n B3pbiBax. OCHOBHbIE CBEAEHNSA U3 TEOPUM ecTecT-
BEHHOIO OKUCIEHUs, TEMNSIOBOr0 CaMoOBOCMIaMEHEHUS U LienHbIX peakunn. CamoBocnnameHe-
HMWEe CMecu rasoB, BOCMNSIAMEHEHUE XWOKOCTW, BChblwKa napoB. OueHKka noxapoonacHOCTU
BellecTB 1 MaTepuanos. NpegynpexaeHvue B3pbiBOB M NOXapoB. JInkenaaumst x nocneacTeui.
lMokasaTenu noxapoonacHocTn. Knaccudpukaumsa sgaHui 1 noMeLeHni no noxapHon (B3pbis-
HOWM) onacHocTu. [porHo3npoBaHMe NoXapoB U B3pbIBOB. [1oxxapHasa 6e30nacHOCTb B TEXHOSO-
rMYecKnx npoLeccax KOHKpPeTHbIX npoussoAacTs. CUCTeMbl U CpeacTBa MOXapOoTyLUEHUs, MNo-
XXapHoOW aBTOMaTUKN 1 curHanusaumn. Cpeacresa MHAMBMAYANbHOW 3alUnTbI.

Pasgen 6. 3awmta oT 9nNekKTPOMarHUTHbIX NOJSien BbICOKOW N CBEPXBLICOKOW YacTOThI.
OcCHOBHbIE MOHATUS U onpegeneHnsa. dPusndeckne xapakTepuUCTUKN SNEKTPOMArHUTHLIX MOMewn
(3MIM). Bosgenctame aneKTpPOMarHUTHbIX MOSieN Ha OpraHM3Mm 4YerioBeka. TennoBon U (PyHK-
uMoHanbHbIM acppekT. OpraHbl YenoBeka C MOBbLILLEHHON YyBCTBUTESNbHOCTLIO K QM. OpraHu-
3aUMNOHHbIE, TEXHUYECKNE U CaAHUTAPHO-TMIMEHNYECKME Mepbl 3alinTbl OT 3NEKTPOMarHUTHbIX
N3ry4eHnin B KOHKPETHOM npoussoacTee. HopmupoBaHue nHteHcuBHoctM MM, PacyeT nHTeH-
cnBHocTM OMIT Ha paboymx MecTax B 3aBUCMMOCTM OT NapamMeTpoB MCTOYHUKA U3NYyYeHUs U
cpenbl. OnpegeneHne rpaHunL, ONacHOM 30HbI.

Pasgen 7. OnTumusauma napameTpoB paboymx MecT.

Bugbl n dopmMbl geaTenbHOCTU. JHepreTudeckne 3atpaTtbl NpU pasnuyHbIX oopmax gesTenb-
HocTun. OnpefeneHune kateropun TKectT Tpyaa. Cnocobbl OLEHKN TSHXKECTU U HaNPS)KEHHOCTH
TpyOooBoun gedatenibHocTh . PaboTocnocobHOCTb 1 ee AnHamuka. [yTn noBbiweHus addekTms-
HOCTW TPYAOBOW OeATEeNbHOCTU. QProHOMUYECKME OCHOBLI 6€30MacHOCTU XN3HeOeATEeNbHOCTH.
MpaBuna aBakyauuu nuu, NOCTpagaBLUMX Ha MoXxapax, B ra3o0TpaBfieHHbIX 30HaX, NpU OTpaBs-
NeHnaXx.

Pasgen 8. TexHoreHHble 1 NpUPOAHbIE Ype3BblHarHble CUTyaunu.

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

Pasgen 9. Cnocobbl n cpeacTea okasaHus goBpadebHOn NOMOLMW.

Cnocobbl n cpeactBa okasaHusa gospadebHon noMoLum Ha npouns3BoacTee M B 6bITy. OkasaHune
nepBon NOMOLLM NOCTPadaBLUMM OT JIEKTPUYECKOro TOKa M NpU OPYrMX HECHACTHbIX CryYasix,
BO3HUKAKOLWMX MPU Ype3Bbl4arHbIX CUTyauusiX: paHeHue, OXOrn, oBMOpPOXeHUs, NepesioMbl,
BbIBUXW, PaCTSHXKEHUS CBA3OK. YCMOBUS ycnexa npu okasaHuv nepBour nomoLun: buicTpoTa oka-
3aHug nomoLum, oby4eHHOCTb NepcoHana MetTogam okasaHusi NepBO MeAULIMHCKOM NOMOLLM U

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

Koabl hopmupyembix (cpopmupoBaHHbIX) kKomneTeHumun: OK-9

b1.6.19 Pusnyeckasn KynbTypa

Llenu n 3agayum yye6HoM AUCLUUNIUHDbI:
PasButne cnocobHoOCTM ncnonb3oBaTb MeTOAbl U CpeacTBa (hm3anvecKkon KynbTypbl Ana obec-
nevyeHnsa NosIHOLEHHOW coumarnbHOM U NpodecCuoHanbHON OesATenbHOCTH.
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CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (cpopmupoBaHHbIX) komneTeHumun: OK-8

B1.B.0[].1 PaguotexHu4yeckue Lenu n CUrHanbl

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

opMmnpoBaHue y CTyOeHTOB KOMMMEeKca 3HaHWN, YMEHUNA N HaBbIKOB, CBA3AHHbLIX C aHAnM30M
paguocurHanoB, a Takke C uccrnegoBaHveM UM@poBbIX cucteM. [MaBHas 3ajaya - yCBOUTb
Knaccugukaumio pagmoTexXHUYECKUX CUrHamoB, Cnocobbl UX OnuMcaHus, MeTodbl UX aHanusa,
oBrageTb HaBblkaMu pacyeTa LUNPPOBbIX PULTPOB.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Knaccudurkaumsi paamoTexHU4ecknx CUrHanoB, NOMEXy U LWyMbl B paguMoTEXHUKE U CBA3WN, MO-
HATUE O MOAYNMPOBaHHbLIX korebaHuax. AM-moaynaumsa. PasHOBMAOHOCTUM cUrHanoB C aMniu-
TYOHOW MoAyrnsumen, ux cnektpbl. MnynbcHas mogynsaumsa. PaguocurHanel ¢ yrinoson mMoay-
nsaumen, cnekTpbl konebaHum ¢ yrnoson mogynsumen, otnmdmne curHanos ¢ UM n ®M. Yskono-
NOCHbIE cUrHarbl U UX aHanuTu4eckoe npeacrasneHue. Ormbarowas, nonHaa gasa U MrHOBEH-
Hasf YacToTa Y3KOMOSIOCHOro paguocurHana. AHanuTu4ecknin curHan un npeobpasosaHve [unnb-
OepTta. BpemMeHHON M 4acTOTHbIM MeToAbl aHanu3a pagnocurHanoB B M3bupaTtenbHbIX Lensix.
MNocnepoBaTenbHbIM U NapannenbHbin konebatenbHbIN KOHTYpbl. OCHOBHbIE CTaTUCTUYECKUe
XapakTepuUCTMKU CriydamnHbIX npoueccosB. Teopema BuHepa-XuHunHa. Metoabl aHanmMsa npoxo-
XOEHNA CnyyYamHbIX CUIHanoB Yepes NUHENHble Luenn ¢ NOCTOsSHHbIMKM napameTpamu. OnTu-
MarbHasa nuHenHasa unbTpauusa CUrHanos B NpUEMHbIX ycTporcTBax. CornacoBaHHbI JIMHER-
HbI punbTp. MNpumMepbl peanusaunn cornacoBaHHbIX UNLTPOB. [uckpeTusauna CUrHanos.
Teopema oTtcyeToB. [luckpeTnsaums nepmognyeckmnx curdanos, OrMNd, BN, auckpetHasa ceepT-
ka. Teopus z-npeobpasoBaHnin. ANrOpUTMbl SIMHENHOW UMGPOBOM (hunbTpauumn, YacTOTHbLIN
KO3hPUUMEHT nepefayn, cucteMHas QYHKUUSA, UMMyNbCHaa XapakTepucTuka uudpoBOro
dunbTpa. TpaHcBepcanbHble N peKypCUBHbIE LNMPOBbIE (PUNLTPLI. YCTOMYMBOCTb LINGPOBBLIX
dunbTpoB. MeToabl cMHTE3a TpaHcBepcalribHbIX (PUNbTPoB. MeTodbl CUHTE3a pPeKYPCUBHbLIX
PUnNbTPOB.

PopmMbl TEKyLen aTTecTauum (npu Hanuvuu): 3auwuma nabopamopHsix pabom.
dopmMa NpoMeXXyTOYHOM aTTeCcTalun: 3K3amMeH.

Koabl chopmupyembix (cpopmupoBaHHbIXx) komneTeHuun: NMK-1 IMNMK-2, MNMK-3

Bb1.B.O1.2 ATOMHbLIX cneKTparbHbIA aHanNus3

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

NPakTUKyM npefHasHaveH Ons CTyOeHTOB (hmandeckoro hakynbTeTa, U3ydarLmx Teopetnye-
CKUI KypC «ATOMHasa dumauka». Ha npakTtukyme CTyAeHTbl MofyyarT 3HaHMS MO OCHOBaM CO-
BPEMEHHOWN TEOPUN U3NyYEHUs cBeTa aToMamu, PM3MYeCKMM, annapaTHbIM U MeToAUYECKUM
OCHOBaM COBPEMEHHOro CnekTpanbHoro aHanunsa, 6asunpyoweroca Ha ABnNeHnax ammccuu, ab-
copbumn n nanydeHnn ceeta atomammn. PaccmatpmBaloTCa COBPEMEHHbIE CrekTparbHble Npu-
Oopbl (Kak NPU3MEHHbIe, Tak N ANGPaKLUNOHHBLIE), UCTOYHUKN CBETa U NPUEMHWUKA U3NYyYeHUs
onTuyeckoro guanasoHa. CTyaeHTbl ocBaMBalOT METOAMKN KA4eCTBEHHOIO M NOJTyKONIMYECTBEH-
HOro cnekTpasnbHbIX aHanM3oB
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KpaTkoe coaepxaHue (AuaakTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI
BeepneHue

OMUCCUOHHBIV CNeKTparibHbIA aHanns

O6opynosaHve ans NpoBefeHUs CreKTpanbHOro aHanusa
KavecTBeHHbIN cnekTpanbHbIn aHanu3a

[Monykonnu4ecTBEHHbIN CneKkTparnbHbIN aHanu3

LN

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl hopmupyembix (chopmupoBaHHbIX) kKomneTeHumun: OlK-1

B1.B.0[0.3 Actpocdum3suka

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Kypc npegHasHavyeH ansa CTyAeHTOB (hu3ndeckoro (pakynbTeTta, obyvarowmxca no Hanpasene-
Huto "Pagnodumsnka”, ¢ uenbto n3yvyeHns OCHOBHbIX METOO0B MOMNYyYEeHUs] U UHTepnpeTaummn Ha-
ontogatenbHbIX AaHHbIX NO UCCNeaoBaHMIo NPUPOAbl KOCMUYECKUX TeN U UX pasBUTUSA BO Bpe-
MEHU N NPOCTPaHCTBE.

3agaun Kypca — No3HakKoOMUTb CTYAEHTOB C COBPEMEHHbIMWU criocobamn nosiy4eHnsa nHgpopma-
UMM 0 HebeCHbIX Tenax, a Takke Co Chepor NPaKkTUYeCKOro UCNonb30BaHUs 3TUX AaHHbIX. [pu
3TOM ygensaetcs ocoboe BHMMaHME pacCMOTPEHU0 Hanboree BaXHbIX 3adad, KOTopble pelua-
I0TCHA B pagnoacTpoOHOMUN.

B pesynbTtaTte usyyeHunsa Kypca CTyOeHTbl AOSMKHbI UMETb SAICHbIE NPeAcTaBfeHnsa O LeHTpanb-
HbIX Npobnemax coBpeMEHHOM acTPOU3MKM U PaanoacTpoHOMUN, 06 OCHOBHbBIX MeTodax uc-
cnefoBaHnsa HebecHbIX Tesl, oBnageTb 3HaHUAMU O (PM3NYeCcKnX npoueccax, NPOMCXoasLLmX B
KOCMNYECKOM MPOCTPaHCTBE, O BO3MOXHOCTAX U AOCTUXKEHNAX COBPEMEHHOM acTPOOU3MKM.
MecTo y4yebHoun ancumnnnHel B cTpyktype OOIT: (LMKN, K KOTOPOMY OTHOCUTCS AUCUMNINHA)

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

MeToabl acTpodm3nNYECKNX UCCNeaoBaHUN..

dusmnyeckmne CBoOMCTBAa 3BE3[.

OCHOBHbIE YpaBHEHUS TEOPETUYECKON acTPOPU3NKN.

ConHue. ConHeyvyHasa cucrtemMa.

OBonouns 3Be3a. INeMeHTbl PENATUBUCTCKON acTPOPU3NKA
Mex3Be3gHasa cpeaa.

ManakTnka n MeTtaranakTtuka.

PN RN =

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (chopmupoBaHHbIX) komneteHumnn: OlK-1

B1.B.0.4 ®yHKUMOHaNbHas 3NEeKTPOHMUKA

KpaTkoe copepxaHue y4eOGHOW ANCLUUNINUHbI

MecTo byHKLNOHANBbHOM 3NIEKTPOHMKM B COBPEMEHHOM paanodmnamke. CoBpeMeHHas TeXHOMOo-
s N3roToBMEHNSA NONYNPOBOAHUKOBBLIX MPUBOPOB CXEMOTEXHNYECKON MUKPO- N HAHO3NEKTPO-
Huka. Npobnembl COBpEMEHHOMN ANIEKTPOHUKU. [NOHATUE ANHAMUYECKOM HEOOHOPOAHOCTM.
®PyHKUMOHanbHasi NoNynpPoOBOAHNKOBAs ANEKTPOHMKA. DddekT MaHHa. MNpubopkl ¢ 3apagkon
CBSA3bH. YCTpONCTBa (PYHKLMOHANBHOW NOMynpoBOAHUKOBOMW 3N1EKTPOHUKKN. [eHepaTopbl CBY
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Ha ocHoBe addekTa aHHa. Yceunutenn CBY Ha ocHoBe adhbdpekTa NaHHa. ONTO3NEKTPOHMKA.
MonynpoBoaHuMKoBblE cBeToaAnoabl. JlazepHble gnoabl. Potoamoabl. PoToTpaHancTopbl. PoTo-
TMpucTopbl. ONTTPOHbI N X NPUMEHEHMNE. AKYCTOINEKTPOHMKA. PUNbTPLI HA NOBEPXHOCTHbIX
aKyCTMYECKMX BOSTHaX. YCUNUTENN HA MOBEPXHOCTHbBIX aKyCTUYECKNX BONMHaX. AKyCTOONTMKA.
AKyCTOONTUYECKOE B3aUMOLENCTBME B U3OTPOMHbIX U @aHU3OTPOMHbLIX KpUcTannax. AKyctoonTu-
Yyeckne gednektopsbl. MpuHUMNBI akycToonTuiecknin o6paboTkm pagmocurHanoB. AKyCTOONTU-
Yyeckune cnektpaHanmsatopbl. OCHOBHbIE NPUHLMIMbI MAarHUTO3NEKTPOHUKN N YCTPOMCTBA Ha UX
ocHoBe. MarHutoonTtuka. KpnoanektpoHuka. XeMoanekTpoHmka. MonekynsapHas anekTpoHuKa.
MepcnekTuBbl pas3BUTUA PYHKUMOHANbHON 3NEKTPOHUKMN.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3aveT

Koabl hopmupyembix (cpopmupoBaHHbIX) kKomneteHumn: [1K-1, MK-2

Bb1.B.OA.5 PagunonpuemMHble ycTpoucTea

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:
BblpaboTaTb Y CTYAEHTOB HaBblkM ObpalleHnsl C COBPEMEHHBIMU pPagnuonpueMHbIMU YCTPOUCT-
BaMu, B T.4. pagunoBeLlaTesibHbIMU U TENEBU3NOHHBIMMU

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

OcCHOBHblE OYHKUMK pagnonpueMHblX YCTPONCTB. CTPYKTYpHbIE CXeMbl NPUEMHNKOB BxoaHble
uenu. MNMpeobpasoBaTenu 4YacToTbl. ABTOMatnyeckas perynupoBka ycurneHus. dasoBasi aBTo-
nogctponka yactotel. MeToabl 60pbbbI C COCPeaOTOYEHHBIMU N UMMNYBCHBIMM NoMexamu. Me-
ToAbl 6opbbbI C (bNyKTyauNoHHbIMKM noMexaMmn. MHOrokaHasnbHble CUCTEMbI C YaCTOTHbIM WU
BpeMeHHbIM pa3spelleHneM. Metoabsl Moaynsummn npu nepegadvye OANCKPETHbIX coobuieHnn Cur-
Han nsobpaxeHus. NpeobpasoBaTtenu uUBeT-curHan n obpartHo. NpuHUUnLl Nnepegayn n npuema
UBETHbIX Mn3obpaxeHnin. MNpuHumnbl noctpoeHust cuctembl SECAM. lNpuHumMnbl NocTpoeHus
cuctem PAL n NTSC. UundpoBorn TeneBmusmnoHHbIn curHan. Metogbl umdposon obpaboTkm m
KogupoBaHus nsobpaxeHunin. OueHka U KOMNeHcaunsa OBUXKEHUS B LNPOBLIX TENEBU3MOHHbIX
cuctemax. CxaTtme HenoaBWXKHbIX M3obpaxeHnn B ctaHgapte JPEG. CtaHgapThl cxaTus OBU-
Xywmxcsa nobpaxenHmn MPEG-1,2,4 n 1.4. lNomexoycTon4ynBoe KogupoBaHue.

PopmMbl TEKyLen aTTecTauum (npu Hanu4uu): 3auuma nabopamopHsix pabom.
dopmMa NpoMeXXyTOYHOM aTTecTauum: 3a4eT C OLLEHKON.

Koabl chopmupyembix (cpopmupoBaHHbIX) kKomneTeHumn: NMK-1, MNMK-2

B1.B.0[].6 PeweHue 3anay Ha IBM

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenbto n 3apgayen yd4ebHOM OUCUUNIIMHBLI  SBMSIETCA M3YYEHUIO METOAO0B MaTeMaTuyecKom
dopmanuaaummn ousndecknx 3agad n npuBeeHna ux K Buay, NPUrogHoMy Ans BbIYUCIEHUNA,
N3y4YyeHne BbIYMCIIUTENBbHbBIX anropnuTMOB 4S5 3a4a4 MaTeMaTndeckon usnku n pagnousnku,
anropnuTMOoB AN MOAENMPOBaAHNS N MPUMEHEHUS CITyYarHbIX BENTUYNH.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHON ANCLMNIIUHDI
OTanbl pelweHns nNpuknagHelx 3agad Ha IOBM. lNpumepsbl opraHMsaumn BbIMMCIN- TESbHOMO
npouecca. MogenuposaHne nepexoaHbIX MPOLEcCOoB Ha OCHOBe AnddepeHLmanbHbIX ypaBHe-
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Hu. OgHowaroBble metoabl. MogenupoBaHne nepexodHbIX MPOLEeCCOB Ha OcHoBe Audde-
peHumansHblX ypaBHeHnn. MHorowarosble Mmetoabl. MogenvpoBaHue npoueccoB B YaCcTOTHOM
obnactn. VHTerpnpoBaHue ocunnnmpyowmx yHKUMA. TapMOHUYECKMn aHanm3 npoueccoB.
MopgenupoBaHuMe NpoLLEecCOB B YacTOTHOW obnacTtu. MapmoHunyeckuin cnHTes npoueccoB. Metoq
MoHTe-Kapno. PelweHne ypaBHEHUI B YaCTHbIX NPOM3BOAHbLIX. MeToabl O4AHOMEPHOM U MHOTO-
MEPHOW HENMMHENHOM ONTUMN3aLMIO.

PopmMbl TEKyLen aTTecTauum (npu Hanuvuu): 3auuma nabopamopHsix pabom.
dopma NpoMeXXyTOYHOM aTTecTauum: 3aderT.

Koabl hopmupyembix (cpopmupoBaHHbIX) komneteHumun: OlK-3, MK-3

Bb1.B.OA1.7 CneunpakTUKyMm

Llenu n 3agayum yye6HoM AUCLUUNIUHDbI:

Llenb ocBoeHus gucumninHbl 3aknovaeTcs B GOpMUPOBaAHUM MUHUMYMaA (PU3NYECKUX,
CUCTEMO-TEOPETUYECKMX N (PAKTUHECKUX 3HAHNIA, KOTOPbIe JOMKHbI 06ecnevnTb BO3MOXHOCTb
NOHUMAaTb M aHanNM3npoBaTb NPOLIECCHI, MPOUCXOAALME B PAANOSNEKTPOHHbIX LIEnsiX pasnnyHo-
ro HasHa4yeHus, yMeHe OLEeHUBaTb BIIMSIHUE HA HUX KOHCTPYKUUM U TEXHOMOMUM.

B pesynbrate ocBOEHUS ANCUUNNNHBI O0YYatoLWMNCA OOMKEH:

3Hamb TeOpeTUYECKME OCHOBbI (PU3NKN KoNebaHUM 1 BOSH, NPUHUMMNBI BO3DYXXAEHUS U
pacnpoCTpaHeHUs ANEeKTPOMarHUTHbIX BOSH, MeToAbl 00paboTKn cMrHanoB, OCHOBHbIE MPUHLMK-
Mbl, 3aKOHbI MOCTPOEHNSA N (PYHKLNOHMPOBAHUS INEKTPOHHbLIX CUCTEM;

yMemhb NoSib30BaTbCA OCHOBHbLIMW MeTOAaMM ONMCaHUs KonebaTenbHbIX U BOSTHOBbLIX
npoLeccoB B cUCTEMAx pasfiMyHon omM3nyecKkon Nnpupoabl, METO4aMKN pacyeTa pagmoTexHuye-
CKMX N 9NEKTPOHHbIX CUCTEM, MNOMNb30BaTbCA OCHOBHLIMU MOHATUSAMU, 3aKOHAMU 1 MOLENSIMN
pagMousnku;

gnadems IKCNepUMEHTaNbHbIMN MeTO4aMu nccneoBaHus KorebdaTenbHO-BOSTHOBbLIX
cucteM, metogamum o6paboTkM U aHanu3a aKkCnepuMeHTanbLHON U TeopeTndeckon pagnodunan-
Yeckon MHopmaunu.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

OucumnnuHa coctouT 13 wectn pasgenos Pasgen 1. CTaunoHapHble napamMeTpbl U XxapakTepu-
CTUKKN NNHENHbIX Luenen. Metoabl pacyéta nuHenHblx uenen. Pasgen 2. NepexogHble xapakte-
PUCTUKM NUHENHbIX Luenen. Pasgen 3. YeTtbipéxnontocHukn. Pasagen 4. Llenu ¢ pacnpegenen-
HbIMW NnapameTpamn. Paszgen 5. HenuHenHble uenn n uenm ¢ nepeMeHHbIMU napamMeTpamMu.
Pasgen 6.9nekTpuyeckme Lenun ¢ BakyyMHbIMW 3f1EKTPOHHbIMUM Namnamu. Pasgen 7. Onektpu-
yeckue uenun, cogepxauwme TpaHanctopbl. Pasgen 8. OcHoBbl Teopun obpaTHon cBA3W. Pasgen
8. 3aBncMMOCTb NapamMeTpoOB TPaH3MCTOPOB OT YacToTbl. Pasgen 9. NeHepaTopbl rApMOHUYe-
cknx curHanos. Pasgen 10. PenakcaunoHHble reHepaTopbl.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3aveT

Koabl chopmupyembix (cpopmmupoBaHHbIX) komneteHumn: OlK-3, MK-1, MK-2, MNMK-3

b1.B.A1B.1.1 UmuTaumoHHOe MoaenMpoBaHue TefIeKOMMYHUKALMOHHbIX CUCTEM

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:



71

O3sHakomneHne ¢ MeTogoMnormen UMMTaLMOHHOIO MOAENMPOBAHNSA, N3y4eHne cnocobos no-
CTPOEHUS 06 BLEKTHO-OPUEHTUPOBAHHBLIX UMUTALMOHHBIX MOAENEN NPOCTENLLNX TENEKOMMYHU-
KaUMOHHbIX CUCTEM U UX KOMMNOHEHTOB. N3y4yeHne BO3MOXHOCTEN rpadomyeckon cpenbl MMUTa-
LMOHHoro mogenupoBanusa “Model Vision” gnsa noctpoeHnsa mogenen CUCTeM C ANCKPETHO-
HenpepbIBHbIM NOBeAEHNEM U METOLAO0B MOAENMPOBAHNUSA ClyYanHbIX BEMMYMH, NPOLLECCOB U
NOTOKOB.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

Llenn n 3agaym kypca. lNpeamet kypca. Mecto mogenupoBaHus cpean pasfnyHbiX MeTOLOB
Hay4HOro nosHaHus. [leTepMMHMpOBaHHbIE, CTOXacTUYEeCKne U xaotmyeckne mogenn. VIx orpa-
HUYEeHUs n obnactu npumeHeHus. Npumepsl. CnyyanHas BenuymMHa 1 criydanHblin npouecc.
Knaccudukauus mogenen. [locTtaHoBKa 3agavnm MMUTALMOHHOIO mogenupoBaHud. [Mpumep
nMmnTaumoHHon mogenn. [JocToMHCTBa U HEeAOCTaTKM UMUTALMOHHOIO MOAENMPOoBaHNA. ATanbl
pa3paboTkn uMmmtTaumoHHon mogenn. Metogonormyeckne nogxoabl B UMUTaALMOHHOM Mogenu-
poBaHUKN. UCKPETHbIE, HEMPEPLIBHbLIE 1 KOMOMHUPOBAaHHbIE UMUTALUMOHHbLIE Moaenu. Cneuuna-
NMN3NPOBAHHbLIE SA3bIKM UMUTALMOHHOIO MoaenupoBaHusi. OCHOBbl 06BEKTHO-OPUEHTMPOBAHHOM
mMeTogonornm nporpammupoBanus. Metogonorna OMT. Ob6bekTHasi, guHaMmu4eckas U PyHk-
LMoHanbHaa mogenun cuctemMbl. CnocoObl NOCTPOEHNSA ONUCaHHbIX Moaernen cuctemol. CpaBHe-
HMe pasnunyHbiXx MeTtogonormn. [paduyeckas cpega AUCKPETHO-HEMPEPLIBHOIO OBOBLEKTHO-
OPUEHTMPOBAHHOIO MMUTaALMOHHOIO moaenupoBaHua “Model Vision”. OCHOBHbIE BO3MOXHOCTH,
UHTepdenc, CTpykTypa 1 opraHmdaumsa naketa. OcHoBHble Npuemsbl paboTbl B “Model Vision”.
Mcnonb3oBaHne BHELWHUX Oubnmnotek. PaspaboTka WMMUTALMOHHBLIX MOAENEeN AOUCKPETHO-
HenpepbIBHbIX cucteM. MeToabl reHepupoBaHus crnydyarHblx Yncen Ha OBM. MogenvpoBaHue
cnyyaunHbix cobbiTun. Obwme meToabl MOgENMPOBAHNA CriydanHbIX BenudnH. MogenvpoBaHue
HEKOTOPbIX YaCTHbIX 3aKOHOB pacrnpegenenusi. MogenupoBaHue cCTauMOHapPHbIX HOPMarbHbIX
CrnyyaunHbIX MPOLLEeCCOB N NPOCTENLLMX NOTOKOB COObITMI. Moaenu npocTenwnx TenekoMMyHK-
KaLUMOHHbLIX CUCTEM U NX KOMMOHeHTOB. MogenupoBaHue pagnmoTEXHUYECKOW MOL4CUCTEMbI U
noacmucTemMsbl (CeTU) MaccoBOro 00CNyXMBaHUSA cMCTEM Nepegayun nHdopmaumu.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmmpyembix (cpopmMupoBaHHbIX) KomneTeHuun: NMK-1

B1.B.1B.1.2 OnTMumanbHble MeToAbl NPUEMA CUTHanNoB

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:
Llenb nayyeHms aucumnnuuel “OnTumMansHble MeTogbl NPUEMA CUrHANOB” 3aKnto4aeTCcsi B TOM,
YTOObI HAY4YUTb CTYAEHTOB METOA4AaMUN CTaTUCTUYECKOW PaauoTEXHUKM ONpeaensiTb onTumarb-
Hble anropuTMbl paboTbl, ONTUMArIbHYIO CTPYKTYPY U XapakTePUCTUKN pasfiIMyHbIX paanoTexHu-
YeCKMX YCTPOWUCTB, peLlaroLLmMxX KOHKpEeTHbIe 3aa4um npuéma n obpaboTkm paguocurHanos Ha
doHe ConpoBOXAAOLLNX MOMEX.

3agaun nsyveHus gucumnnuHel “OnTuManeHble MeToAbl NPUEma CUrHanNoB” COCTOSAT B
OBfageHun CTyaeHTaMmm OCHOBHbIMU METO4aMU CTAaTUCTUYECKOrO ONTUMAasibHOMO CUHTE3a U
aHanusa anropuTMoB NPUEMa Nosie3HbIX CUrHanoB Ha (POHe LIYMOB.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

CTpyKkTypa npMHMMaeMblX CUrHaNoB B paguocuctemax nepegayv wHdopmauum 1 B pa-
anocuctemax usBriedeHns mHdopmaumm. dnyktyaumm (3ammpanuns) curHanos. MaTtematude-
CKMe MOJernv CUrHaroB: AeTEPMUHUPOBAHHbLIN (TOYHO W3BECTHbLIN), CO CIyYanHOW HavarbHOW
dason 1 co cnyvYyamHbIMM amMnNUTyLOM U HayanbHoOW a3on, NnocrneaoBaTenbHOCTbL UMMYIbCOB.



72

Bugbl nomex nHgopMauMOHHbIX paguoTEXHUYECKUX CUCTEM: €CTECTBEHHbIE, UCKYCCTBEHHbIE U
B3auMHble; (PryKTyauUNOHHbIE, NMMNYSMbCHbIE U KOMOMHUPOBAHHbIE. BHYTPEHHME LWIYMbl aHTEeH-
HbIX U MPUEMHbIX YCTPOUCTB.

MocTaHoBKa 3adadn pasnuyeHmsa curHanoB. OWKnOKM 1 KpUTepUn ONTUManbLHOro pasnu-
YeHus curHanoB. ANropuTM ONTUMASIbHOMO PasfnMYeHnss ABOUYHbIX OETEPMUHUPOBAHHbIX CUr-
HanoB. CTpykTypa onTumarnbHOro pasnuuutens. loTeHumanbHas noMexoyCTOMYMBOCTb nepe-
Aaun OBOUYHbBIX 4ETEPMUHUPOBAHHBIX CUTHAMOB: XapaKTePUCTUKMA ONTUMArbHOMO pasnnyeHus
npu pasnuyHbix Bugax manunynauyum (PM, UM n AM).

OnTnmaneHoe pasnuyeHne ABOUYHbBIX CUrHAMNOB CO CIlyYaHbIMU HavasbHbIMKU dha3amMu: anro-
PUTM ONTUMAanbHOIO pasnn4eHns, BEpPOATHOCTM ownbok npu pasnudyeHnn YM n AM curHanos.

BbluncrneHne B3aMHO-KOPPENALMOHHON (DYHKLMK C NOMOLLbI ONTUMAasbHOro unbTpa.
MmnynbcHasa 1 cnekTparnbHble XapakTepUCTUKM onTumaribHoro cunbtpa. MexaHuam paboTbl
onTUManbHoOro unbTpa (BpeMeHHON U CheKTpanbHbIA acnekTbl). IHBapMaHTHOCTbL onTuMarb-
Horo chunbTpa. OTHOWEHNE CUTHAM-LWYM Ha BbiXxo4e ONTUManbHOro unbTpa. XapakrepucTukm
onTUManbHOro unbTpa B criydae, Korga BXOOHOM LUYM sIBRsieTCA KoppenupoBaHHbiM. Corna-
COBaHHble PUNbTPbI AN OCHOBHbIX MOAENEN MOME3HbIX CUTHANOB MHAOPMALMOHHbBIX paguo-
TEXHUYECKMUX CUCTEM.

OcHoBbl Teopun obHapyXeHus curHanos. OWKNOKM U KpUTEPUU ONTUMArbHOro obHapy-
XeHus curHanoB. OnTumMansHoe obHapyXeHne NOMHOCTbI U3BECTHOrO curHana: anroputMm oob-
HapyXeHus, CTpyKTypa OBHapyXutens, koppendauuoHHass n unbTpoBasi CXeMbl, XapakTepu-
CTUKM OBHapyXeHusi, noporoBble curHanbl. OnTUMansHoe obHapyXeHue curHama co crnyyan-
HbIMW NapameTpamn: MeToAMKa CTaTUCTUYECKOro YCPeaHEHUS YCNOBHOMO OTHOLUEHUS npaBao-
nogobua. OntTumanbHoe obHapyXeHue curHana co cryyYyanHOW HayanbHoW hba3on: anropuTMm
oOHapyXeHus, CTPYKTypa oBHapy>XuTend, XapakTepucTukn obHapyXeHusi, MoporosbIe CUrHarnbI.
. OnTnmaneHoe obHapyXeHne curHana co criydamHbIMM aMnnnTyaon 1 HavanbHon hason: an-
ropuTM OBHapyXXeHUsi, CTPYKTypa OBHapyXUTerns, XapakTepucTukm obHapyXeHusi, Noporosble
curHansl. OnTuManbHbIM NPUEM NocnefoBaTenlbHOCTU AEeTEPMUHUPOBAHHBIX MMMYNbCOB, pa-
ANOUMMYJSTbCOB CO CIyYamHbIMU HavarnbHbIMKM dha3amn. KorepeHTHas U HekorepeHTHast obpa-
6oTka. OnTManbHbIM NPUEM NocnefoBaTENbHOCTU PagNoMMMNybCOB CO CIlyYarHbIMU Havarb-
HbIMK (baszamu 1 amnnuTygamn. Jpy>KHO 1 BbICTPO ONyKTyupyoLwme nadkm MMnynbCcoB.

OcHoOBHble MeTOAbl MOCTPOEHMS OLLEHOK HEM3BECTHbLIX NapaMeTpPoB CUrHana u nx xapak-
Tepuctukn. Metog makcmmanbHoro npasgonogoduda. OueHkn mMakcMmanbHOro npasgonogobus
napameTpoB, HENIMHENHO 3aKOAMPOBaHHbIX B MONe3HOM curHane MeToa manoro napameTpa
npu onpeaeneHnn xapakTepucTmMK oLeHOK MakcCMManbHOro npasgonogobus.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmmpyemMbix (cpopmMupoBaHHbIX) KomneTeHuun: MNMK-1

B3.B.[1B.2.1 Teopusa ontu4yecKknx cuctemM TerieKoMyHuUKaLum

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

CnyXuT TeopeTn4eckon OCHOBOM 4SS AanbHENLLEN CaMOCTOATENbHOM paboTkl No uccneaosa-
HUIO 1 pa3paboTke cpeacTB CBSA3M ONTUYECKOro AnanasoHa 1 TeNNEKOMMYHUKALNOHHBIX CUCTEM
Ha ero OcCHoBe, annapaTypbl U YCTPOUCTB BOSIOKOHHO-ONTUYECKNX U Na3epHbIX MNHUIA, CUCTEM
nasepHon CBA3N NPSIMON BUOMMOCTU, KOMMSIEKCOB 3aropnu3oHTHOM U KOCMUYECKOW CBSI3U B CO-
cTaBe TefIeKOMMYHUKALMOHHBIX CUCTEM Pa3fIMYHOro Ha3Ha4YeHusl, a Takke paspaboTke peko-
MeHZauun N0 UCMOSIb30BaHUIO MMEKOLLIMXCA CPEeACTB, CUCTEM UIM KOMIMEKCOB C MPUMEHEHNEM
ONTUYECKUX TENTEKOMMYHUKALMOHHBLIX CUCTEM.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI
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CoBpeMeHHOe COCTOSIHNE U NEePCNEKTUBLI Pa3BUTUS ONTUYECKUX CPeACTB CBSA3M U CUCTEM Ha
NX OCHOBE Kak NogcucTeM TENEKOMMYHUKALMOHHbIX KOMMekcoB. OCHOBHbIE MOHATUSA ONTUYe-
CKOW CBA3N. [MOHATUE TEXHONOMMN ONTUYECKOW CBA3N B TENEKOMMYHUKALNOHHON CUCTEME.
Tunosble onTu4eckue (nasepHble) cpeacTsa U CUCTEMBI B pasfiMyHbIX cdhepax NPUMEHEHUS.
Llenu n 3agayn npumeHeHnsa onTnu4ecknx (fasepHblx) CPeacTB CBA3M.

MeToabl onucaHusa npouecca pacnpocTpaHeHns ONTUYECKOrO U3Ny4YeHNsa B BONTHOBOOHbLIX U He-
BOJSTHOBOAHbIX cpeax. Tunbl BOSTHOBOAOB (rpaaneHTHble, CTyneH4aTble, 04HO-U MHOrOMOLO-
Bble). YpaBHeHMe arkoHana, ypaBHeHne Makceenna.

PacnpocTpaHeHe onTM4ecKoro fiasepHoro nsnyyeHusi B BoriHosoaax. [lokasaTtens npenomne-
Hus. Qucnepcna. MexmogoBas gucnepcus. XpoMmoTuyeckas BpemeHHas gucnepcud. lNMotepsi
ONTUYecKoro nsnyyeHusi. ONTMYeCcKnn kaHasn, gopma ero npeacTaBeHus.

Knaccudumkaumsa onTu4eckux ariemMeHToB. [1accnBHble N aKTUBHbIE 35IEMEHTbI ONTUYECKUX YCT-
PONCTB TeNeKoMMyHMKaunn. JInHabl. OnTnyeckme BoNokHa (cBeToBOAbl). XapakTepUCTUKN ane-
MEHTOB, OCOBEHHOCTM MX ONTU4eCcKoro cornacosaHnsa. OCOB6EHHOCTU MPUMEHEHUS U IKCNIya-
Tauun 3NEeMeHTOB ONTUYECKNX CPeacTB CBA3N. Peakums NMMHENHON ONTUYECKOM CUCTEMbBI Ha
BXo4HoOe Bo3aencTeume. NpeobpasoBaHme nasepHOro U3nyyYyeHns akTUBHbIMU U NAaCCUBHbIMU
arieMeHTaMn B ONTUKO-OM3NYECKOMN cpeae.

XapaKTepucTrkn ONTUYECKOro nepegaroLiero moayns. TunoBble CTPYKTYPHO-(PYHKLUNOHAmNbHbIE
cxeMbl. KorepeHTHble U HEKOrepeHTHbIE UCTOYHUKN n3nydyeHnd. Ceetoanonbl, nasepsl (TBepao-
TenbHble, NONYNPOBOAHNKOBLIE, rA30BbIE). YCNOBUA reHepaumm 1 MeToabl Moaynaumm nasep-
HOro n3nyyeHusi. Metoabl opMUPOBaHUS AnarpamMmmMm HanpasfiEHHOCTH.

Tunbl oTONPUEMHBIX YCTPOUCTB. CTPYKTYPHO-PYHKLMOHASbHbIE cxeMbl. OCOBEHHOCTH No-
CTPOEHUS. XapakTepUCTUKN POTONPUEMHOrO Moayns. HacToTHble Xxapaktepuctmkn. Koaddu-
LUMEHT NCNOMb30BaHUA MOLLHOCTU. [MpeobpasoBaHne onTUYECKOro U3nyyYeHns B areKTpUYECKUm
curHan gotoanogamu. NoHATHe yrna nons 3peHns, NPOCTPaHCTBEHHOE pacnpeaesieHne YyB-
CTBUTENBLHOCTU. Yceunutenun oTonpueMHblx YCTPONCTB. LLyMbl oOTONPUEMHbIX YCTPOMCTB.
OCcoBeHHOCTb CThIKOBKM C OKOHEYHOW annapaTypomn.

lMoHATNE NIMHEMHOIO N HENTMHEMHOMO ONTUYECKOro NPoLeccoB. NCTOYHMKM HennHenHocTn. On-
TMYEeCKoe nose B HeogHOpoaHOM cpefe. JINHEeNHOCTb TpakTa, nepegaTtymka, NpueMHuKa u cuc-
TemMbl 06paboTkn. HenuHenHble adpdekTbl B cBeTOBOAAX. [MOHATME ONTUYECKOro CONeToHa.
KackagHbln xapaktep HeNMUHENHbIX 3deKTOB B ONTUYECKUX BONIHOBOAAX. BnusaHue HenuHen-
HbIX 3(P(PEKTOB Ha XapaKTEPUCTUKN SIUHUIA CBA3N.

OCHOBHbIE TUMNbI ONTUYECKUX (FTa3ePHbIX) CUCTEM CBSA3U. TUMNOBbLIE CTPYKTYPHO-
dyHKUMOHarbHbIe cxeMbl. [TpeobpasoBaTenn YpoBHSA, KOAEKN, MySibAeMbl ONTUKO-
3rIEKTPOHHbIE U 3NEKTPOHHO-0ONTMYeckme npeobpasoBaTenu. JlaszepHble aTMOCHEPHbIE TIMHUN 1
cucTeMbl CBA3N. BONOKOHHO-ONTMYECKMEe cucTeMbl CBA3N. KoCcMMYecKkne 1 3aropu3oHTHbIE Na-
3epHble NIMHUK U CUCTEMBI CBA3U. KoauMpoBaHMe CUrHanoB B ONTUYECKMX CpeacTBaxX CBA3N U
MHgOpPMaUMOHHOro obmeHa. Nomexun B ONTUYECKMX Na3epHbIX NIMHUAX U CUCTEMAaX CBSA3U, Me-
ToAbl 60pbLOLI C HUMMN.

MeToabl aHanm3a n U3MepPEeHUs XapakTepUCTUK ONTUYECKOro U3nyyYeHns. OCHOBHbIE n3mepsie-
Mble NapameTpbl ANIEMEHTOB N YCTPONCTB CPeACTB CBA3M ONTUYECKOro gmManasoHa. Kogmposa-
HWe nHopmaLmm Npu peanuaaunm onTUKo-u3nyeckoro metoga nccnegosaxms. Megoabl ns-
MepeHnNs crnekTpanbHbIX XapakTepuctuk. Metoabl aHanmnsa BONMHOBLIX (OPOHTOB. BoccTaHoBe-
HWe oneparopa ONTUKO-PU3NYECKON cpeabl.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmmpyemMbix (cpopmMupoBaHHbIX) KomneTeHuun: MNMK-1

B3.B.1B.2.2 OnTMmManbHble MeToAbl pa3fI4eHUs CUrHanoB
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Llenu n 3agayum yye6HOM ANCLUUNIUHDbI:

OcHoBHOM Lenbto aBnsieTcss 0byyYeHne coBpeEMEHHbIM MeTO4aM TeOpPUM CTaTUCTUYECKNX peLle-
HUW NPUMEHUTENBHO K 3agadvaM nosnyvyeHus, nepegadm n obpabotkm nHgopmaummn. OcHoBHadA
3aja4va CoCTOUT B OBNageHnn CTaTUCTUYECKUMU MeTO4aMUN CUHTE3a U aHann3a anroputmos
peLleHns OCHOBHbIX 3a4a4y, BCTpeYarLmMxcs Npu nccrnegoBaHMmM CTOXaCTUYECKUX NpoLLeccos, B
YaCTHOCTU BO3HMKAKOLWMX B pe3ynbTaTe B3auMoaencTBmUs MH(POPMaLMOHHbBIX CUTHANoB C HEN3-
BECTHbIMW NapamMeTpamun 1 cry4yanHbIX LWYyMOB

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

MocTaHoBka 3agadn. CTaTUCTUYECKUIA CUHTE3 ONTMMarbHbIX anrOpUTMOB OOHapYXXEeHUs cUrHa-
NOB C HEN3BECTHbIMM NapameTpamun. baecoBckme anropuTMbl 0OHapyXeHUs
AcumnToTU4eckne ceonctea 6anecoBCcKOro anropmtMma obHapyxeHus

MeToabl pacyeTa xapakTepuCcTUK npegenbHon oopmbl 6anecoBCKoro anroputMma obHapyxe-
Hus. O6wun cnyyan

MocTaHoBka 3agadn. CTaTUCTUYECKNIA CUHTE3 ONTMMAarbHbIX anrOPUTMOB PasfnyeHus CurHa-
NOB C HEN3BECTHbIMK NapameTpamMun. baiecoBckme anropMTMbl pasnMyeHns

AnpuopHas HeonpeaeneHHoOCTb N MeToAbl ee NPeoaoNeHns

MpepenbHas oopma BarecoBCKOro anroputMa pasnuyeHns OByx CUrHanoB ¢ HEU3BECTHbIMU
HeaHepreTU4ecknMn napameTpamm

AnroputmM MakcMmMmanbHOro npaegonogobmsa pasnuyeHnss CUrHanoB C HEM3BECTHLIMU NapameT-
pamu Kak npeaenbHasi opma 6anecoBCKOro anroputmMa pasnmyeHns

MeToabl pacyeTa xapakTepucTuk npeaenbHon opMbl 6aieCcoBCKOro anroputMa pasnmyeHns
ABYX CUrHanoB C HEN3BECTHbIMM NapameTpamu. O6Lwmn cnyyan.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmmpyembix (cpopmMupoBaHHbIX) KomneTeHuun: NMK-1

b1.B.[1B.3.1 LlndpoBbie ycTponcTBa U MUKPOKOHTPOISINEepPbl B TENNIEKOMMYHUKaLUMOHHbIX
cucremax

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

B oaHHOM Kypce paccmaTtpuBaeTcs MeTOAONOMMsA NOCTPOEHUst OTAeNbHbIX BoKoB Tene-
KOMMYHUMKALMOHHbBIX CUCTEM Ha Ba3se LMppoBbIX YCTPONUCTB U MUKponpoLieccopoB. Paccmatpu-
BalOTCHA METOAbl MPOrpaMMmMPOBAHUSA MUKPOKOHTPOSNEpPOB. N3yyatoTca cnocobbl NogKMYeHUS
nepugepuimnHoro obopyaoBaHus K MHTepdencam nepcoHasibHOro KoMnbTEpPa.

B pesynbTtate M3yyeHusa OUCUMMAWHBI CTYAEHTbl LOSMKHbI 3HaTb OCHOBHbIE MOHATUSA U
Knaccugukawumo LMgpoBbIX YCTPOUCTB; CNocobbl MOCTPOEHNS TENEKOMMYHUKALMOHHbBIX CUCTEM
Ha 6ase MMKPOMNPOLECCOPOB; apXUTEKTYpy Hanbonee pacnpoCTpaHEHHbIX COBPEMEHHbLIX MUK-
pPONPOLIECCOPOB Y MUKPOKOHTPOSINEPOB; METOAblI NPOrpaMMMpPOBaHNA MPOCTbIX MUKPOKOHTPOS-
NepoB U CUrHanbHbIX NPOLECCOPOB.

CTyneHTbl OOMKHbI YMETb OCYLeCTBNATb ODOCHOBaHHLIM BbIGOP MUKPOKOHTpOsnepa
Ans paboTbl B cOCTaBe TeNeKOMMYHUKaLMOHHOIO YCTPOMCTBA; BbIMOMHATL NporpaMMupoBaHue
MUKPOKOHTPOSIEpa Ha npumMepe NpocTenLlnX 3adad; nosfib3oBaTbCs naketamy nporpaMmm pas-
paboTKM 1 OTNagKM YCTPOMCTB HAa MUKporpoLieccopax.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eamHULbl) y4eOHON AUCLMNIIUHDI

Lincpposble ycTponcTBa KOMBMHALMOHHOMO TUNa: AewmngpaTopbl, MyrbTUNNEKCOPbI, 4EMYNbTU-
nnekcopbl, KOMNapaTopbl, CymMMaTopbl, apugpmeTnKo-rorndeckne yctponcrea. Lindpposbie ycT-
poncTBa nocrneaoBaTenibHOro TMna: TPUrrepbl, PermcTpbl, CHETYNKU. 3anoMUHaKLWmMe YCTPOUCT-
Ba. Bugbl namatn. Ctpyktypa n pyHKUMOHMPOBaAHME MUKPOMNPOLECCOPHOM cuctembl. Mukpo-
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KOHTponnepbl. ApxuTektypa MUKpOKoHTposnepoB cemenctea AVR n PIC. MNMpegcraBneHve uk-
dopmaumm 1 opraHusaumsi NamaT B MUKPOMPOLLECCOPHbIX cucTeMax. AHann3 cMcTeMbl KOMaHA
Ans 8-mu paspsagHbiX MMKpoKoHTpornnepoB PIC. AHann3 cucteMbl KOMaHg ans 8-mu paspsigHblxX
MukpokoHTponnepos AVR. dopmaThl AaHHbIX U KOMaHg. Knaccudumkaumnsa cuctemsl KOMaHa no
dyHKUMOHanbHoMy npusHaky. Cnocobbl agpecaumn onepangoB. OpraHu3aumsi BBoga-BbiBoja B
MUKPOMPOLIECCOPHbIX cuctemax. NopTbl BBOAa-BbIBOAA MUKPOKOHTponnepoB. Cpeacrea pas-
paboTKkM nporpamMmm Ans MUKPOKOHTposnepoB. KoMnmnaTopbl A3bIKOB BbICOKOro ypoBHs. Cne-
umduka asblika C NPUMEHNUTENBHO K NPOrPaMMUPOBaHUI0 MUKPOKOHTPOSNEpoB. bnbnuorteyHsle
dyHKUMKN a3blika C. HM3KoypoBHEBOE MporpammMuMpoBaHue Ha A3blke accembnepa. CUHTakcuc
Aa3blka. [porpammMmMpoBaHmMe OCHOBHbLIX anropUTMUYECKUX KOHCTPYKLUMIA Ha nNpumepe OOHOro u3
MUKPOKOHTponepoB. VIHTepdencel nepcoHanbHOro KoMmnbtotepa. NpuHLmMnbl NOCTPOEHUs Npo-
rpaMmaTopoB ANs MUKPOKOHTposnsniepoB. O6MeH AaHHbIMU C NEPCOHAsNbHbIM KOMMbIOTEPOM.
Mpumep peanuaaumm ycTponcTBa Ha MMKPOKOHTPOSIepe.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3aveT

Koabl chopmMupyembix (chopmupoBaHHbIX) komneTeHumn: NMK-1, MK-2

B3.B.[1B.3.2 HenpoceTeBble meToaAbl 06pPaboTKN MHhopMaLKn

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

dopMmnpoBaHue npencTaBneHnst CTyLEHTOB O COBPEMEHHbLIX MeTogax obpaboTkm wHgopma-
LMK, OCHOBAHHbIX HA NPUMEHEHUN HENPOCETEBLIX TEXHOMNOMMN B paanodusnke n paguoTexHm-
Ke. [NMpegMeToM guCUMNNNHBLI ABNAIOTCS HeMpoceTeBble MeToabl 06paboTkn pagmodusmnyeckomn
MHopMaLuK.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

BeegeHue. Kpatkuin uctopmnyeckun o63op. bronorndecknum HEMPoOH 1 ero kMbepHeTnyeckas Mo-
aenb. OQHOCNOWHbIE N MHOTOCIOMHbIE HENPOHHLIE ceTu. MepcenTpoH. OBy4eHne nepcenTpo-
Ha. CBoncTea npoueccoB 06y4eHUs1 B HEMPOHHbIX ceTaX. OCHOBbI KOMMbLOTEPHOIO MOAENUpPo-
BaHUA nepcenTpoHa. MHorocrnonHeln nepcentpoH. pouenypa obpaTHOro pacnpoctpaHeHus
Ans obydeHus MHorocrnonHbelx ceten. 3sé€3abl Npoccbepra. Kapta camoopraHmsaunm KoxoHeHa.
CeTu BCcTpeyHoro pacnpoctpaHeHus. ObyyeHne cetTen BCTPEYHOro pacnpoCTpaHEHUs.
CtoxacTudeckne metoabl 00y4YeHUs HEMPOHHbLIX ceTen. OBpaTHble CBA3M B HEMPOHHbLIX CETSX.
Cetun Xondunga. AccounaTtmBHas namsTb. [IByHanpasreHHasi accounaTmBHasa namsThb.
MoHATMA aganTMBHOW pe3OoHaHCHoW Teopuun. OnTuveckne HempoHHble ceTu. KorHMTpoH. He-
OKOTHUTPOH.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (chopmupoBaHHbIX) komneTeHumn: OlK-3, MK-1, MNK-3

B1.B.[1B.4.1 OCHOBbI MOOUSbHLIX CUCTEM CBA3UN

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

dopMmnpoBaHue NpeacTaBfeHnsi CTYAEHTOB O COBPEMEHHbIX MOBUIbHBIX cUCTeEMax cBs3un. B
AaHHOM Kypce n3y4arTca pagnodunamyeckme OCHOBbI MOCTPOEHUST MOBUIbHBIX CUCTEM CBS3M,
apxuTekTypa u (PyHKUMOHMPOBaHME CUCTEM NEPCOHANbHOMO BbI30Ba M COTOBOW cBA3W. Pac-
CMaTpMBaOTCS NEPCMNEKTMBLI Pa3BUTUS TENEKOMMYHUKALMOHHBIX cucteM. B pesynbTtaTte nsyye-
HUS OUCUMMANHBI CTYOEHTbI JOMMKHbI 3HaTb:
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cbmsmquKme OCHOBbI beHKLI,I/IOHI/IpOBaHI/IFI ceTen MOOMNbHONM CBA3M; NPUHLUUNbI NOCTPOEHUA CO-
BpeMeHHbIX CUCTEM MOBUNBbHOWN CBA3M. CTy}J,GHTbI OOJDKHbI YMEeTb NMPOrHo3npoBaTb NPoOXoXae-
HWe paanoBOJIH B CUCTEMaAX MOBUBHOWN CBA3N pa3nn4yHbIX TUMNOB.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

BeegeHue. Obume cBegeHust 0 ceTax NOABUMXKHON CBA3WU. CUCTEMbI NENOXNHIOBOW CBSA3MN.
NcTopus pasBuTus CUCTEM COTOBOM MNOABMKHOWN CBA3W. DYHKLMOHANbHaa cxema CUCTEM COTO-
BOW cBA3W. ANroput™M pyHKumMoHmpoBaHud. CotoBble cTaHgapTel GSM. YnnoTHeHne n MHOXe-
CTBEHHbIM gocTtyn. OpraHmsaunsa puandecknx n norm4eckmx KaHanoB B COTOBbIX CTaHO4apTax
GSM. CotoBble ctaHgapTel CDMA. dusnyeckme n normdeckmne kaHanbl. Pusndeckme npuHUMMbI
KOOMPOBaHMs aHanoroBbIX MCTOYHMKOB. KogupoBaHue kaHana. MNMpuHuunsl noMexoycTonyYnBoro
KogupoBaHus. bnokoBble N UuknMyeckme kogbl. PopMmpoBaHmMe curHana B paguokaHane. Me-
TOAb! Undgposon moaynaumm. OCoBeHHOCTM pacnpocTpaHEHNa paguMoBOSIH B CMCTEMAX MO-
OunbHoOM cBA3n. MaTemaTudeckmne mogenu paguonmHnun. Mogens pacnpocTpaHeHus pagmo-
BOJIH B NpocTpaHcTBe. PacyeT ypoBHSA curHana. [AsynyveBasi mogens. Aundpakums pagnoBorsiH
Ha NpenaTcTBMU. BEpOATHOCTHBIM XapakTep pacnpoCTpaHeHUs paguoBOSTH B YCIOBUSIX ropoaa.
OntnmaneHble MeTogbl gemoaynaumn. Kpuntorpaduyeckme cnocobbl 3awmnTsbl UHoOpMauumn B
COTOBbIX cucTeMax cBa3n. OCobeHHOCTU (PYHKLNOHMPOBAHUS CYTHUKOBBLIX CUCTEM CBSA3M.
MakeTHada nepegada gaHHbIX 1 goctyn B Internet B cuctemax mobunsHon cessu. NepcnekTuBbl
pa3BUTUS COBPEMEHHLIX CUCTEM MOOUITLHOWN CBSA3MN.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl hopmupyembix (chopmupoBaHHbIX) KomneTeHumn: [K-1

B1.B.[1B.4.2 MeTtoabl 06paboTKu U cxaTua MynbTUMeAUAHON MHoOpMaLK

Llenu n 3agayum yye6HoM AUCLUUNINUHDbI:

Llenbto 1 3agadamm n3ydeHna Kypca siBlsieTcs 03HaKoMieHne ¢ COBPEMEHHbIM COCTOSIHUEM
BOMPOCOB CXaTusl, BOCCTAHOBIIEHUS N LMPPOBON 06paboTkM NMHPOPMALIMOHHBIX CUTHAMOB.

B pesynbtate nsyyeHus ANCUMNANHLI CTYOEHT AOIMKEH UMETb NpeacTaBieHne o cnocobax
ONUCaHUS CUrHanNoB B LIMGPOBLIX CUCTEMAX, METOLAaX CKaTUA MHPOPMALIMOHHbLIX CUrHAamNoB,
NOHUMATb OpraHM3auunio CyLLEeCTBYIOLWMX LMGPOBLIX MHOPMALMOHHBIX CUCTEM U NEPCNeKTUBLI
UX ganbHenLwero pasBuTus.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

O606LieHHOe onncaHne CUrHanoB MynbTUMEOUMHBIX NpUNoXxeHnin. [JuckpeTHble NpeobpasoBa-
Hus. NMpumepsbl cuctem. JlnHenHaa KM n ee xapaktepuctukn. KomnaHagnpoaHHas, Oudde-
peHumansHagd, agantusHas MKM. denbTa-mogynaums. JInHenHoe npeackasaHue peyn

Kogekn cuctem coToBOM CBSA3U C NMMHENHbLIM npeackasaHmnem. Lindposas mogynauusa BY He-
cywen. QPSK,QAM,OFDM. MeToabl cxkatna curHanos MynbTumeauna. MHgopmauumn- OHHbIN
npegen LWeHHoHa. KogupoBaHue Xadbdpmana. Ctangapt JPEG. Ctangaptel MPEG, H.26x

Popma NPoOMeXyTOYHON aTTecTauummn: 3adeT
Koabl chopmmpyembix (ccpopmMupoBaHHbIX) KomneTeHuun: MNMK-1

Bb1.B.[1B.5.1 dnemeHTHas 6a3a n cpyHKLUMOHaNbHbIE Y3rbl annapaTypbl TefieKOMMYyHUKa-
uun
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Llenu n 3agayum yye6HOM ANCLUUNIUHDbI:

Llenu ancumnnuHel — 3anoXmnTb TEOPETUYECKYHD OCHOBY ANA MNpOdeCcCUoHanbHOM AeaTerbHO-
CTW MO uccrnenoBaHuio U paspaboTke annapaTtypbl TENEKOMMYHUKALUNIA; 3a4a49M OUCLUNIIUHBI —
NO3HAKOMUTb CTYAEHTOB C 3fIEMEHTHON 6a30M M XapakTepucTukaMmm Takux (PyHKUMOHAsbHbIX
y3roB annapaTypbl Kak ycunutenu MoLHoCcTH, npeobpasoBaTtenn 4acToT, KBapLeBble reHepa-
TOpbI 1 Ap., a Takke ¢ TpeboBaHMUSIMK K YCTPOMCTBaM reHepaumm n npnéma BY konebaHui.

KpaTkoe coaepxaHue (AuaakTuyeckue eamHULbl) y4eOHON ANCLMNIIUHDI

MpeomeT n 3agaum kypca. Cuctemsl CBA3M pasnnyHoOro HasHadeHus. CTpykTypa opraHusauum
noaBwxHom pagmoceasn. CoBpemMeHHas anekTpoMarHuTHas obctaHoBka. Crnocobbl pelleHus
NpobnemMbl 3NEeKTPOMarHNTHON COBMECTMMOCTU pagnocpencTs. [ToMexoyCcToMYMBOCTb U NOMe-
xo3auwmieHHocTb AlNP. Obuwme TexHndeckme TpeboBaHus K paguoCTaHUUsSIM U UX SnekTpuye-
CKMM napameTpam. HennHenHble npouecchl B annapaTtype cBA3n. [apMOHMYEeCKNin aHanms Toka
TPaH3UCTOPHOro Kackaga. [JuHamumyecknin gnanasoH BXOAHbIX CUrHANoB, 61oKMpoBaHne N UH-
Tepmoaynaums. Belbop NnpoMexKyTOYHOM YacToThbl, KONIMYECTBO Npeobpa3oBaHnii YacTOTbI CUr-
Hana. NMpnémMHukn nHpaanHHoro Tuna. Xapakrepuctmkm PI1Y: 4yyBCTBUTENLHOCTL, U30Mpa-
TeNbHOCTb, KO3hPMUMEHT WwymMa. ONTUMMN3aumnsa TPaH3UCTOPHbLIX YCUNUTESNen No MUHUMYMY KO-
adpdpuumeHTa wyma. MNoBbieHNe gMHaMUKK yeunutenen n npeobpasoBartefnien 4acToThbl.
Ob6ecneyeHne n3bupaTenbHOCTN NO cocegHeEMY, NPSIMOMY U 3epKanbHOMY KaHanam. ABToma-
TMyeckas perynmpoBka ycuneHuns. CxemMbl NOCTPOEHUs1 BO30yauTenen, KBapLueBblX reHepaTo-
pOB, CMHTE3aTOpPOB YacToT. Pac4éTt pexxnmoB paboTbl TPAaH3UCTOPHbLIX kKackagoB. PacyéT nsdu-
paTenbHOCTU U 3NIEMEHTOB BXOAHbIX Lienen unbTPOBbLIX U NepecTpamBaeMblX NpeceneKkTopos.
PacyéT wymoBbIX XapakTepUCTUK U YYBCTBUTENBHOCTM OTAESNbHbIX Kackaaos un PIY B uenom
Pacyét anHammnyecknx napametpos PI1Y. MIamepeHne 0CHOBHbIX NapamMeTpoB OYHKLMOHAsb-
HbIX Y3/10B W annapaTtypbl B LLESIOM.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (cpopmMupoBaHHbIX) KomneTeHuun: MNMK-1

b1.B.[1B.5.2 LindpoBkie cucteMbl nepeaaym nHpopmaumm

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

dopmupoBaHMe y CTy4eHTOB KOMMSIeKca 3HaHUM NO OCHOBaM MOCTPOEHUS LIMAIPOBLIX CUCTEM
nepegaym nHgpopmauunn. O3HakoMmeHne ¢ MeTogamm aHanmsa npPonyckKHOW CNOCOBHOCTU U No-
MEX0YyCTONYMBOCTM BeCcnpoBOAHbLIX LUMAPOBLIX CUCTEM CBSA3MN.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

Knaccudumkauus 6ecnpoBogHbIX UMGPOBLIX CUCTEM nepenayn mnHdopmaumn. OnpeaeneHue
nHgopmaumnmn. CoobLueHns, curHanbl, kaHan cBa3un, 0606LWeHHas CTPYKTypa CUCTEMbI CBA3MN.
KonunyectBo mHdopmaunn. JHTponusa. Teopembl kogmpoBaHusa. CTaHgapTusauma B obnactu
KOMMYHUMKaLUMN. YPOBHU 3TANOHHOW Mogenn B3auMoaencTBus oTkpblTbix cuctem OSI. OcHoB-
Hble BUAbl kKaHanoB cBs3n. OCHOBHbIE XapaKTePUCTUKM KaHanoB cBs3n. [lomexn B KaHanax cBsi-
3u. lNponyckHaa cnocoBbHOCTb KaHana cBA3n.brnoyHoe kogupoBaHue ¢ OBHapyXeHueMm u uc-
npasneHnem ownodok. MNepemexeHne. CBepToUHOE KOOMPOBaHME U AeKkoaupoBaHue. ANroputm
Butepbun. Cuctemsl 3anpoca Ha NOBTOPHYO nepedady. Moaynsaumnsa B COBpeMEHHbIX LMEPOBbIX
cuctemax nepegadum uHpopmaumn. CnektpanbHas addekTMBHOCTb. Lemoaynsumda. OnTu-
ManbHbIA MpUeMHUK. OWKNOKM OLEHKN MH(OPMALMOHHBIX CUMBOSMOB. [MOMEXOyCcTONMYMBOCTb
pasnuyHbIX BUOOB LMdpoBon moaynaumnu. MHoxecTBeHHbIn aoctyn. Npobnema genexuvs pe-
cypca cBsa3n. BpemeHHoe pasgeneHue kaHanoB. YacToTHoe pasgenieHve kaHanos. Kogosoe
pasgeneHue kaHanoB. MynbTunnekCcupoBaHMe C OPTOroHasrbHbIM YaCTOTHbLIM AefleHNEM KaHa-
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nos (OFDM). JlokanbHble 1 nepcoHanbHble ceTy nepegavv nHdopmaunn. becnposogHble ceTu
permoHanbHoro macwrtaba. Lingpposble cnyTHUKOBbIE CUCTEMbI CBA3M.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmmpyembix (ccpopmMupoBaHHbIX) KomneTeHuun: NMK-1

B1.B.[1B.6.1 Pagnodunsnyeckme metoabl

Llenu n 3agayum yye6HoM AUCLUUNIUHDbI:

YyebHasa aucumnnuHa «Paguodusnyeckne mMetogbl» CTaBUT CBOEW LENb0 U3ydyeHue ¢uau-
YEeCKMX OCHOB paguvoMuUaMkm N MNPUMEHEHUA paanodU3nNYecKMx METOA0B B pasfnyHbIX 00-
nacTax Haykn U TEXHUKN, MeanumHe, 3KOSTOrmu.

OcHoBHble 3aga4v ANCLUUNNUHBI:

— W3YYMTb IKCMEPUMEHTasIbHblE OCHOBbI PaavoOMU3NKM U pacCMOTPETb SBMEHUs, paguo-
duamyeckme MeToabl, HalweaLwme CBoe NPUMEHEHNE B HayKke, TEXHUKE, 3KONOMMn N MeanuuHe;
— YCBOMUTb OCHOBHbIE MOHATUA PaaNOMU3NKN, OCHOBLI Paanodun3nyeckux MeTogoB UccrneaoBa-
HUSA N ONArHOCTUKU.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eamHULbl) y4eOGHON ANCLMNIIUHDI

MpeameT n 3agayn pagnousnkn. Bo3MOXHOCTL NpakTUY4eCKoro NpUMEHeHUss pagnogusm-
YecKMx MeTodoB B 3Konormn u meguuuHe. [OuanasoHbl pagnoBonH. Obuwaa xapakrepucTuka
BbICOKOYACTOTHO-TEPMNYECKOTo aHanusa. dnsmnyeckme OcCHOBbl MeToda. Buabl ayeek, npu-
MEHSIeMbIX MPU BbICOKOYACTOTHOM aHanmse. SKBUBANEHTHbIE 3NIEeKTPUYECKME CXEMbl SYEWNKMW.
dusnyeckne npouecchl, npoucxogslime rnpu BbICOKOYACTOTHOM aHanuse. CKUH-3ddEKT.
dakTopbl, BAUSIOWME Ha TOYHOCTb WM3MEpeHun. IKkpaHupoBaHwe. MeToabl KOMMeHcaumm pa-
ANOUN3NYYEHNIO (aHU3OTPOMHbIE, aKTUBHbIE, HernuHenHble). [AnanekTpudyeckue U MarHuTHble
csoncTtBa buonormnyecknx cped. [lpoHuuaemMocTb Buonornyecknx cpen Ans paguousnyde-
HUS.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (chopmupoBaHHbIX) kKomneTeHuun: NMK-1, MNMK-2

b1.B.[1B.6.2 TeopeTnyeckme oCHOBbI paanOTEXHUKN. HacTb 2

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

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

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

[NMpeobpasoBaHne cuUrHanoB B HENMWHENHbIX paauoOTEXHUYECKMX Lensx. besbiHepunoHHble He-
nVHerHble npeobpasoBaHUs curHanoB. BHewHWe xapakTepucTukn Oe3blHEPUUOHHbBIX Henu-
HENHbIX 9nemMeHToB. KyCOYHO-HENVHEenHas U CTeneHHas annpoKCuMauus XapakTepuUcTUK
HEeNUHenHbIX anemeHToB. CrekTpanbHbii cocTaB Toka B 6e3bIHEPUMOHHOM HENUHENHOM
aNeMeHTe Mnpu rapMOHMYECKOM BO3OEeNCTBUWN. HernvHenHble UCKaXeHus B yeunuTene ¢ pesu-
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CTUBHOW Harpy3kon. HennHenHble pe3OHaHCHbIE YCUIUTENWU U YMHOXUTENW 4acToTbl. besbl-
HEePLMOHHbIE HENMHENHbIE NpeobpasoBaHns CyMMbl rapMOHUYECKNX curHanos. [lpuHuun pa-
00Tbl HENMMHENHOro pes3oHaHCcHoro ycunutens. KonebaTenbHas XxapakTepucTuka ycunutens.
KoathpmumeHT nonesHoro gencrteusa ycunurend. [NpuMHUMN Pe30HAHCHOIO YMHOXWUTENS 4Yac-
TOTbl. KOMOMHaAUWOHHbLIE YacTOTbl MNpW MNOAUrapMOHUYECKOM BO34ENCTBUMM Ha HENMUHENHbIN
3IEMEHT CO CTEMEHHOWN XapaKkTepuUCTUKON. AMNnMTygHass moaynauus. [deTekTupoBaHue am-
NAUTYOHO-MOAYNMPOBAHHbIX curHanos. [lpuHuun paboTbl amnnuTygHoro moaynsitopa. [lo-
nyyeHue curHanoB c ©GanaHcHon moaynsumen. MpuHumn getektnposaHua AM- curHana. Yr-
noeaa moaynauus. [leTekTupoBaHue curHanoB C yrnosow mogynsauuwen. lNNonydyeHune curHa-
noe c¢ yrnosown mogynsauuen. lMNMpuHumn paboTbl ¢as3oBOro M 4YactoTHOro Aetektopos. [oc-
TOMHCTBA W HeJOCTaTKM YacTOTHbIX [eTeKTopoB C npeobpasoBaHnem UM B AM 1 B OM.
MpeobpasoBaHMe cCUrHaNoOB B NIMHEWHbBIX NapameTpudeckmx uensax. NpoxoxgeHne curHanos
yepe3 pe3nNCTMBHbIE MapameTpuyeckme uenwu. MNpeobpasoBaTenb YacToThl. [loHATHE napa-
mMeTpuyeckon uenn. Cnektp Toka B napaMeTpuyeckoM pe3ncTUBHOM ABYXNoncHuke. Pea-
nnsaums napamMeTpuyecKnx pPesnCTUBHLIX 3nemMeHToB. [lpeobpasoBaHue 4acToTbl, CUHXPOH-
Hoe geTekTupoBaHue. MNMpUHUUNBLI NapamMeTpPUYecKoro yCuneHusl. OHepreTuyeckme CooTHoLUe-
HUS B NapamMeTpuUyecKMx peakTUBHbIX anemMeHTax. Cxema 3amelleHuns napameTpuyeckoro
KoHOeHcaTopa. Peanusauus napameTpuyecku yrpasfseMblX peakTUBHbIX ariemeHToB. Oa-
HOKacKaZHbI napamMeTpuyeckui yeunuternb. AKTUBHbIE Lenn ¢ 06paTHOW CBA3bIO U aBTOKOSe-
batenbHble cuctembl NepegatoyHas PyHKUMA JIMHEMHOW CUCTEMbl C OOpaTHOM CBA3bIO.
MpumeHeHne obpaTHOM CBA3M B paanoOTEXHMYECKMX YCTponcTBax. NonoxutensHas u otpuua-
TenbHaa obpaTHas cBs3b. Micnonb3oBaHue obpaTHOM CBA3W AN YNYYLWEHUS XapaKTepUcTuK
ycunutenen. YCTOMYMBOCTb Lienen ¢ obpaTHOM CBA3bi. Kputepuin yCTOMYMBOCTU. AKTUB-
Hble RC — dwunbTpbl. OnepaumoHHbIn  ycunutens. [puHumMn noctpoeHnsa akTuBHbIX RC —
uenen Ha OCHoBe omnepauynoHHoro ycunutens. MacwTtabHbin yeunutens. AHanoroBbl UHTe-
rpaTop. ®uUnbTp HWXKHUX YacToT. ABTOreHepaTopbl rapMoOHMYeCcKUx konebaHun. Ycnosus
BO3byxaeHus konedbaHun. CamoBo3byxaeHne aBToreHepaTopa C TpaHcgopmMaTopHon o06-
paTHOM CBA3blO. TpexToveyHble aBToreHepaTopbl. ABTOreHepaTopbl rapMOHUYECKUX Koneba-
Hun. CTaumoHapHbIi pexunm paboTbl. MeToq YKOpOYeHHOro ypaBHeHUs. CpedHasa KpyTusHa
aKTUBHOIO 3remeHTa. 3aBUCUMOCTb pexmnma BO30OyXaeHus aBToreHepaTtopa OT Bblbopa
paboyen TOYKM aKTUBHOMO 3fieMeHTa.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (chopmupoBaHHbIX) kKomneTeHuun: MNK-1, MNMK-2

B1.B.1B.7.1 OcHoBbI KpunTorpadumn

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

[Mo3HaKOMUTL CTYQEHTOB C OCHOBaMu LWNPOBaHNA U 3alunTbl MHopMauuun. MNocne npoxox-
AEHus Kypca CTyO4eHT [OSPKeH 3HaTb OCHOBbl MeTOAO0B LUMdpOBaHUsS MHpopMaumm C pas-
NNYHBIM  YPOBHEM KPUNTOCTOMKOCTU. CTyAeHT [OSMKeH YMeTb NporpamMHO peanu3oBaTb
BbILLEYNOMSHYTbIE METOAbI.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eamHULbl) y4eOGHON ANCLMNIIUHDI

OcHoBbI MHOPMaLUMOHHOM 6e3o0nMacHOCTU 1 3awmTa nHopmaumu. ctopusa kpuntorpagun.
OcHoBHble TepMuHbl 1 onpegenenuns. Knaccndpukaumnsa wngpos. Wndgpsl 3ameHsl. Wndpbl ne-
pectaHoBku. LLUndpbl rammmpoBaHnsa. KomGuHupoBaHHble WwWngpsl. LndpoBaHue ¢ OTKpbITbIM
KntoyoMm. Xew-pyHKuuun. Kpuntorpagpuyeckne npoToKosibl. NPoTokonbl obmeHa kntovamu. MNpo-
TOKOMbl ayTeHTUdUKaumm (naeHTudukaumm). NMpoToKosbl ANEeKTPOHHOW LMGPOoBOM NOANUCK.
OcHoBbl kpunToaHanusa. CteraHorpadusi. KognposaHue nHgopmayuu.



80

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl hopmupyembix (cpopmmupoBaHHbIX) komneTeHumun: OlK-4

B1.B.[1B.7.2 TexHun4eckne cpeacTBa 3almTbl UHTENSIEKTyarIbHON COGCTBEHHOCTU
Llenu n 3agayum yye6HoOM AUCLUUNIUHDbI:
N3yyeHne OCHOB MOCTPOEHUs MNOACUCTEM 3awWuTbl MHOpPMaumm B  WHGOPMALMOHHO-
KOMMYHUWKaLMOHHbLIX CUCTEMax pasfIMYHOro HasHayeHus, OCBOEHNE NPUHLMMNOB (DYHKLMOHUPO-
BaHWNS1 COBPEMEHHbIX CUCTEM MAeHTUdMKaUUN N ayTeHTUgnKaLmm.
KpaTkoe coaepxaHue (AuaakTuyeckue eaMHULbl) y4eOGHON ANCLMNIIUHDI
KoHuenuusa TexHn4eckom 3awmTbl tHopmauun. MHdpopmauusa kak npeameT 3awwmTbl. ICTOYHM-
K/ OnacHbIX CUrHanoB. TexHu4eckne KaHanbl yTedku uHgopmauun. MeTtoabl 4oObiBaHUS UH-
dopmaumm. MeToabl MHXEHEPHOWN 3aLUMUTbl U TEXHUYECKON OXpaHbl 06BbEKTOB. MeToabl CKpbITUS
nHopmauumn n ee Hocutenen. Cpeacrea TexHuyeckon passeaku. Cpeacrea npegoTepalleHus
yTeUYKM WHOpMaUUN No TEXHUYECKMM KaHanam.
dopmMa NpomMeXyToYHOM aTTecTauum: 3adveT

Koabl hopmupyembix (cpopmupoBaHHbIX) komneTeHumun: OlK-4

b1.B.AB.7.1 3awuTa nHcpopmaummm B MUKPOINEKTPOHUKE

Llenu n 3agayum yye6Hon AUCLUUNIIUHDbI:

KpaTkoe coaepxaHue (AuaakTuyeckue eamHULbl) y4eOHOW ANCLMNIIUHDI

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl hopmupyembix (cpopmmupoBaHHbIX) komneTeHumun: OlK-4

MpunoxeHue 4. AHHOTaLUN NpPOrpamMm NpPakTUK
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Y4yeOHas BbluncnuTenbHas MpPaKTUKa

1. LUenu yye6HOM BbIYMCNUTENBHOWN NPAKTUKK

Llensamu y4yebHON BbIMUCANTENBHOW NPAKTUKN ABNSAOTCS: 3HAKOMCTBO C OpraHu3aunen
Hay4YHbIX uMcCcrnegoBaHUW B nabopaTopusx YHMBepcuTeTa, NPOPUbHbLIX Hay4HO-
nccnegoBaTesibCKUX MHCTUTYTOB, HAaYYHO-UCCNeA0BaTESNTIbCKUX U NMPOMBILLAEHHbIX Op-
raHu3auun, 3akpenneHue u yrnybneHme 3HaHWN U YMEHUIW, NOSyYEHHbIX B Npouecce
TeopeTn4eckoro obyvyeHna B pamkax ydebHoro nnaHa; oopMMpoBaHUE 3SfIEMEHTOB
oOLLeHayYHbIX, COLNanbHO-IIMYHOCTHBIX KOMNETEHUNR; npuobpeTeHne npakTn4ecKmnx
HaBbIKOB, KOMMNETEHLMI, a TaKkKe OrnblTa CaMOCTOATESNIbHOW npodeccnoHanbLHoOn aes-
TENbHOCTU, CMOCOBCTBYIOLWMNX YCNELWHOMY OCBOEHMIO cneunanbHbiX AUCUMMNNH, N3Y-
YaeMblX Ha NocreaylLwmMx Kypcax B COOTBETCTBUN C TpeboBaHNAMM K KBanuMduKaum-
OHHOW XxapakTepuctukon bakanaspa, yctaHorieHHbiMM ®IOC BO no HanpasreHuto
03.03.03 Pagnocdusmka, Ha OCHOBE M3YyYEHUA COBPEMEHHOMO MPUKNagHOro u crneuma-
NN3NPOBAHHOIO NPOrpaMMHOro obecnevyeHus.

2. 3apayv y4eOHOM BbIYUCIIUTENBHOWN NMPaKTUKK

3agayamm y4eBHO BbIMUCIIMTENBHON MPaKTUKA ABMATCS:

- O3HAKOMIEHUE CTYEHTOB C BbIMUCIUTENBHLIMUA MOLLHOCTAMM Kadeap paanodusnki 1 anek-
TPOHUKMU;

- NPaKTU4YeCcKoe OCBOEHMEe onepaLMOHHbIX CUCTEM U COBPEMEHHbIX KOMMbIOTEPHbIX 060MoYeK;

- 3aKpenneHue 1 pacluMpeHne HaBbIKOB UCMOMb30BaHWUA NakeToB NPUKIaaHbIX NPorpaMmm;

- 03HaKOMIIeHMe COo cneunanu3MpoBaHHbIMKA NakeTaMu MporpaMmM KOMMbIOTEPHOro Moaenmpo-
BaHWUS U NPOEKTUPOBAHUS;

- co3aaHue n oopMIieHMEe OTYETOB.

3. MecTo y4yeOHOM BblYUCNUTENBLHOM NpakTUKKN B cTpykType OOl 6akanaBpuaTta

YyebHasa (BblMUCIUTENbHAs) npakTuka 6asupyeTcs Ha cregyrwmx pasgenax yvdebHoro
nnaHa: rymaHUTapHbIN, COUManbHbIN U AKOHOMUYECKUI LINKIT, MaTEMATUYECKUINA N €CTECTBEHHO-
Hay4YHbIM LUK, NpodeCcCUOHanbHbIM LUK, a Takke Kypcax, NpeglecTBYOWNX NPOXOX4eHU0
AaHHOro Bmaa npaktuku: MatemaTudecku aHanua, AHanutuyeckasi reomeTtpust n JluHenHas
anrebpa, NHdopmaTmnka, ANroputMbl U S3bIKKM NPOrpaMMUPOBaHUS.

Ans npoxoxaeHns y4ebHon (BbIMUCNIUTESTbHOM) NPaKTUKN CTYOEHTbl LOSMKHbI:

3Hamep:

- OCHOBHbI€ MOHATUS U MeTOAbl MaTEMaTMYECKOro aHanuaa;

- OCHOBHbI€ MOHATUS U MeTOAbl aHaNMUTUYECKON reoMeTpun U NMHENHon anrebpsl;

- napagurmy 06 bEKTHO-OPUEHTUPOBAHHOMO NPOrpaMMNPOBaHUS;

- JOCTOMHCTBA U HeJOCTaTKM pasfnUYHbIX BUOOB KOMMbIOTEPHOMW rpaduku, LBETOBbIE MOAe-
nn, nanuTpbl, opmaTbl XpaHEHNSA rpaduKkn ¢ BO3MOXHOCTBIO MPUMEHEHUST PasfnUYHbIX anro-
PUTMOB CXaTusi, BO3MOXXHOCTN COBPEMEHHbIX PEAAaKTOPOB;

- 9Tanbl pa3paboTkn NporpaMm U OCHOBHbIE MOHATUS CTPYKTYPHOIO NPOrpaMMUpOBaHus;

- Cnocobbl opraHM3aunn JaHHbIX;

- OCHOBHbI€ 3fIEMEHTbI A3blka C++;

ymems:

- NPUMEHATb MaTeMaTn4eckne MetTobl, PU3NYECKNE U XUMUYECKME 3aKOHbI OS5 peLleHns
npakTU4ecKnx 3agav;

- MPUMEHATb METOAbl aHaNUTUYECKOW reoMeTpum U NMHEeNHOW anrebpbl And pelueHus
npakTU4eCcKnx 3agav;
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-  NPUMEHATb CpeacTBa  KOMMNbOTEPHOWM  rpadmkn  anss OoPOpPMNEHUA  HaYy4HO-
nccnepoBaTenbcknx, 6akanaBpckux paboT, Ans BM3yanu3auumn AaHHbIX, NOMYyYEHHbIX B Npo-
dreccnoHanbHOW AeATeNbHOCTY;

- paspaboTaTb 3O PEKTUBHLIN anropuTm,

- BblOpaTb COOTBETCTBYIOLLMNE A3bIKOBbIE CPEACTBA,

- onpeaenuTb CTPYKTypy obpabaTtbiBaeMbiX OaHHbIX;

- HanMcaTb M JOKYMEHTUPOBATb HAAEXHYH U NIEerko MoamduumMpyemyto nporpaMmmy

enadems:

- MeETOAaMM NHTerpanbHOro u anddepeHumansHOro NCHNCNEHUs;

- METOAAMM aHANUTUYECKO reoMeTpun 1 NUHENHON anrebpsl;

- HaBblkaMn paboTbl C COBPEMEHHbLIMW CpedaMn CO34aHUsi 0OBbEKTHO-OPUEHTUPOBAHHbLIX
nporpamMmm, cpeacTBamm KOMMNUNNPOBaHUS, KOMMNOHOBKM M OTNaakKu;

- HaBblkamun paboTbl B paCTPOBbLIX U BEKTOPHbLIX peaakTopax rpadomkm;

- NpeAcTaBNeHNAMN O B3aUMOCBA3N OUCLMNIMH crieumanm3aunm, o NofIHOM LUKIe N3roToB-
NEHNN UHTErparnbHbIX CXEM.

B pesynbTtate npoxoxaeHnsa y4ebHOM BblMNCIMTENbHON NPAKTUKN CTYAEHTbI NpuobpeTatoT
3HaHUSA, YMEHUS U HaBblkW, HeOOXoauMble ONsi OCBOEHMS OMCUMNANH NpodheCccMoHanbHOro
UMKna n gucuunimH npounsHon.

4. ®opmMbl NpoBeaeHUA Y4eOHOW BbIYUCTTUTENTBHOM NPaKTUKN

Y4yebHas BblUMCNUTENBbHAA NpaKTMKa NPOBOAUTCS B (hOpMe YCTAaHOBOYHbIX JIEKLINMIA, SKCKYp-
CUI MO Hay4yHo-obpasoBaTernbHbIM noapasgeneHnsam n nadopatopusam BIY, BbinonHeHnsa 3aga-
HUI.

5. MecTo 1 Bpems npoBefeHUA Y4eOHON BbIYUCITUTENTBHOWN NPaKTUKN

YyebHasa BbluMcnnTenbHas npakTuka NnpoBoaAnTCs B labopaTtopusix kadeap pagnodunsnkm
ANEKTPOHUNKM conaundeckoro akynsteTta BIY.
Ob6wasn TpyaoeMKkocTb y4ebHOM NpakTuUKK coctaBnseT 3 3a4eTHbIX eanHuubl (108 yacos).
Bpemsi nposBefeHna y4ebHOM BbIMUCINTENBHOM NPAKTUKKU - MOCIe 2 Kypca B UIOHe-Uone Me-
csue (2 Hegenwn)

6. DopMbl NPOMEXYTOYHOWU aTTecTauum (MO MTOoramMm NPOU3BOACTBEHHOWU MPaKTUKU) —
3aWmTa oTyeTa, 3a4yeT

7. Koabl hopmupyembix komneteHummn: OlK-3, MNK-3

n poun3BoacTBeHHasA Hay4YHO-UCCrieaoBaTesibCKadA NPaKTUKa

1. Uenwu u 3agaum nponsBoaCTBEHHON NPaKTUKK

Llenb npon3BoACTBEHHOW NPaKTUKM COCTOUT B O3HAKOMIEHMSI CTYAEHTOB C Buaamu Gyayuien
npodpeccroHanbHoOM AesATenbHOCTU (MPOEKTHOW, OpraHn3aLMOHHO-TEXHONOMMYECKON, NPOn3Boa-
CTBEHHO-YNpPaBrieHYeCKoN, Hay4HO - UCCreaoBaTenbCkon 1 T. M.), POPMUPOBAHUS NMPaAKTUYECKNX
HaBblkOB, YMEHWI, MpUOBPETEHNS  OMbiTa  BLIMOMHEHUSI  WHXEHEPHbIX W Hay4Ho-
nccnenoBaTenbCckMx paboT, NPUMEHEHN COBPEMEHHbIX PaaModU3NYecknx 1 MHOPOPMaLIMOHHBIX
TEXHOMOTMMA.

2. Bpemsi npoBeaeHMsA Npon3BoACTBEHHOW NPaKTUKKU
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Cpokn npoBeaeHust MpakTUKW:  MNpakTMka NpoOBOAUTCA B LUECTOM CeEMecTpe mnocne
TpeTbero Kypca B uofie-aBrycte Mecaue NpoaosPKUTEeNbHOCTb NpakTukn 2 Hegenu (108 yacos/3
3eT).

3. ®opma npoBeaeHUs1 NPOU3BOACTBEHHOW NMPAaKTUKK - [1pon3BOACTBEHHAsA NpaKTUKa
npoBoanNTCA Ha kadeape pagnodusmkn BopoHexckoro rocyHusepcuteta, 8 HUA domnankm
BopoHexckoro rocyHmBepcuTeTa, Ha NpeanpusTusix pagnoanekTpoHHON NPOMbILLAEHHO-
cTu.

4. CopepxxaHune NpPon3BOACTBEHHOMN NPaKTUKK

ObLee 3HaKOMCTBO C MECTOM MPOBEeAEHUS NPaKTUKN. IHCTpYKTaX No TexHuKe 6e3onacHoCTu.
OcBoeHue TeopeTnyecknx, NPUBOPHbLIX U KOMMLIOTEPHbLIX MHCTPYMEHTOB.

PaboTbl N0 HayanbHOMY 3aTany uccregoBaHust, paboTbl N0 CpeanHHOMY 3Tany UccnefoBaHus,
paboThbl MO 3aKMYUTENBLHOMY 3Tany uccreaoBaHus.

Bo Bpems npoBefeHnsi NPOM3BOLACTBEHHOW MPAKTUKM UCMNOSb3YHTCA Crieayolme TEXHO-

nornum:

- NPUBOpPHbIE N3MEPEHUS aHanoroBbIM1 Npudopamu;

- NPUBOpPHbIE N3MepeHns UMpoBbIMU Npubopamu;

- aHaNUTU4YEeCKNE BblMUCIEHUS, B TOM YMCIIE KOMMbIOTEPHbIE;

- YACIEHHbIE BbIYUCIEHNS, B TOM YUCIE KOMMbIOTEPHbIE;

- aHanorosoe MoenvpoBaHue MpoLecCcoB N YCTPOWCTB MOCPEACTBOM CO3[aHUSA Make-

TOB;

- UnMdppoBoe MoaenNUpoBaHMe NPOLIECCOB N YCTPONCTB Ha KOMMbIOTEpE.
MpepycmatpmBaeTcs NpoBeAeHNe CaMOCTOSATENbHOW paboThl CTYAEHTOB NOL KOHTPONeM npe-
nogasatend. OcyulecTBnserca obyvyeHne npasuriam HanMcaHUs HaydHbIX OTYETOB U TPEHU-
POBKM OKNAA0B O pe3yrnbTaTax UccregoBaHuin.

NHaouBuayanbHble 3ajaHus Ha BeCb nepuo Npou3BOLCTBEHHOW MPaKTUKK npeasaratoT-
CSl KaXXOoMy CTYAEHTY ero Hay4dHbIM pykoBoauTenem oT kadegpbl. CTygeHTam Heobxoaumo
BECTM NOAPOOHbLIN OHEBHUK MPAKTMKK, HE CTECHATBLCS 3aJaBaTb NpenogasaTento BONpochkl AN
yrny6neHHOro NoHMMaHus KOHKpeTHbIX NpobriemM pagnodusnkm n pagmoTexHukn. [na nonHoro
NOHUMaHNA Matepuana crnegyeT akTMBHO MCMONb30BaTb KOHCYMbTALUU C HAyYHbIM PYKOBOAM-
Tenem.

5. q)OprI npome)KyTquoﬁ aTTecTaumm (I'IO nToram I'IpOM3BOACTBeHHOﬁ npaKTMKM) -
3almTa oT4yeTa, 3a4eT

6. Koabl oopmupyembix komneteHumm: MNK-1, MK-2

npOM3BOACTBeHHaﬂ npeaanninomMHas npakTuka

1. Lenu v 3agaum nponsBoaCTBEHHON NpeaaunsioMHON NPaKkTUKN

OCHOBHbIMM LIENAMU MPON3BOACTBEHHOW MPEAAMNIIOMHON NPaKTUKM ABNAIOTCA: 3aKpen-
fNeHve W pacluMpeHMe TeopeTUYeCcKMX 3HaHWM U MNPaKTUYEeCKUX HaBblkOB B  Hay4HO-
nccnegosaTenbcko paboTe M NpodeccMoHanbHON NPOEKTHO-KOHCTPYKTOPCKON [AeATeNbHOCTY,
cbop cTyaeHTaMu HeobxoaMMoro Ans BbIMNONHEHUs BbINycKHOW GakanaBpckol paboTbl maTe-
puana, coBepLleHCTBOBaHNe NpodeccnoHanbHbIX YMeHUi ero obpaboTky 1 aHanu3a, a Takke:

2. MecTo npon3BOACTBEHHOW NpeAaAUNIIOMHON NMPaKTUKM B cTpykType OOl 6akanaB-
puwata
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MponsBoacTBeHHas nNpeannnoMHasa npakTuka sBfseTca 3aBepliarowmm atanomMm obyye-
HUS GakanaBpoOB BbIMYCKHOIO Kypca. lNpounsBoacTeeHHas npeaannnioMHas npaktuka 6asvpyet-
CSl Ha 3HaHMWSX, YMEHUSAX M HaBblKax, NOSIyYEHHbIX B NpoLecce TeopeTndeckoro obyyeHunsa m
NPOXOXAEHUS BCeX NpeLlecTBYOLWMX BUOOB NPaKTUK.

B pesynbTate npoxoxgeHwsa npou3BOACTBEHHOW MpeanniiOMHON MPaKTUKN CTYAEHTbI
npuobpeTarT 3HaHUS, YMEHNSA U HaBblkKM, HEOBXOAMMbIE AN BbINOSIHEHUSA BbIMYCKHOW KBanm-
durKaLMOHHON paboThbl.

lMponsBoacTBeHHas nNpeaaunsioMHas npakTtuka NpoBOAUTCS Ha 4 Kypce B BOCbMOM ce-
MecCTpe nocre 3aBepLleHust MOSIHOro Kypca TeopeTMYeCcKoro obyvyeHns u NpoxoxaeHus y4eob-
HOW NPaKTUKN N BCEX MPeaLeCcTBYOWNX BUOOB NPOM3BOACTBEHHbIX nNpakTuk. Obwas npogon-
XUTENbHOCTb AaHHOro Buaa npaktukm 2 Hegenu (108 yacos, 3 3a4eTHble eANHULbI).

3. ®opma npoBeaAeHUsI NPOU3BOACTBEHHON NpeaaunsIOMHOM NPaKTUKK - [1pon3BoacT-
BEHHas npeaannioMHas npaktuka NpoBoAUTCA Ha kKadoeapax pagnodusmkn U 3NeKTPOHK-
Kn BopoHexckoro rocyHmsepcuteTa, B HAW pmsnkn BopoHexckoro rocyHnBepcuTeTa, Ha
npeanpuUATUSaX pagnoaneKkTpPoOHHOM NPOMbILAEHHOCTH.

4. ®opMbl NPOMEXYTOYHOU aTTecTauum (Mo MToram NPou3BOACTBEHHOWU MPaKTUKU) —
3awuTa oT4eTa, 3a4éT

5. Koabl hopmupyembix komneteHumm: MNK-1, MK-2
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MpunoxeHue 5. MaTpuua cooTBETCTBUA KOMNEeTEeHUUN, cocTaBHbIX Yacten OOl n oueHO4YHbIX cpeacTB

51.5.1 Victopusa

B T.5.2 PYCCRVV 361K W KyTT6Ty-

NA DeYIn

51.5.3 OkoHOMUKa

51.5.4 NpaBoBeaeHne

51.5.6 IHOCTpaHHbIN s3bIK

51.5.7 Mogynb «O6wwas ¢usu-

Ka»

651.5.8Mogynb "ATomMHas n

snepHast pumsnka”

51.5.9 Mogynb "MatemaTuka"

51.5.10 Mogynb "UHdopmaTtu-

ka"

51.5.11 Moaynb "TeopeTuye-

ckasi hmanka"

51.5.12 Mogynb "®u3suka Ko-
InebaTenbHbIX U BOMHOBbLIX

npoueccos”

51.5.13 Moga. "OnekTpoHuka"

51.5.14 MukponpoueccopHble

ICUCTEMbI

51.5.15 TeopeTuyeckme ocHo-

Bbl pPaONOTEXHUKU

51.5.16 MeToabl MmaTemaTtuye-

Ckor hn3nKm

51.5.17 YncneHHble meToabl U

MaTemMaTtunyeckoe mogennpoea-

HVne

51.5.18 Be3onacHoOCTb XU3He-

\NeAaTenbHOCTU

51.5.19 ®usnyeckas kynbtypa

51.B.0[0.1 PagnotexHudeckme

Lienn u curHanbl

51.B.0[0.2 ATOMHbII Cnek-

[TpanbHbIN aHanmns

51.B.0[.3 Actpochusmka

51.B.0.4 ®yHKUMOHanNbHas

ONIEKTPOHUKa

51.B.0[.5 PagnonpuemHbie

yCTpoucTea

B51.B.0[.6 PelwieHne 3agay Ha

OBM

51.B.0[0.7 CneunpakTukym

OnekTuBHbIE KypChl MO hrdnye-

CKOW KynbType

OK-1

CMocoBHOCTBIO MCMONb30BaTb OCHOBbLI PMITOCOMCKMX 3Ha-
HWIN AN OPMYPOBaHNS MUPOBO33PEHYECKON MO3ULIMM

+ [B1.6.5 ®Unocodbusa

OK-2

CMocobHOCTbLI0 aHannampoBsaTb OCHOBHblIe 3Talbl U 3aKOHO-
MEPHOCTU UCTOPUYECKOro pasButua obuwecTBa Ans q)OpMI/I-
poBaHuA rpa)K,ancn(oﬁ nosnummn

OK-3

CMOCOBHOCTLI0 UCMONb30BaTb OCHOBbI 3KOHOMUYECKUX 3Ha-
HUIA B Pa3INYHbIX cq)epax XnsHegeAaTeslbHOCTU

OK-4

CMocoBHOCTbI0 MCMOMb30BaTb OCHOBBI NpaBOBbIX 3HaHW B
Pa3NnNYHbIX cq)epax XnsHegeAaTesllbHOCTU

OK-5

CNOCOBHOCTBI0 K KOMMYHMKAUMW B YCTHOW W MUCbMEHHON
chopmax Ha pycCKOM M MHOCTPaAHHOM S3blkax ANs peLleHus
3afa4 MeXNMYHOCTHOrO M MEXKYNbTYPHOrO B3auMOoAeicT-
BUSI

OK-6

crnocobHoCTbi0 paboTaTb B KOMMEKTUBEe, TOrnepaHTHO BOC-
NpUHUMast couuarnbHble, 3THUYECKUE, KOH(hEeCCUOHanbHbIE 1
KYNbTYpPHbIE pasnuyns

OK-7

CnocoBHOCTbIO K camMoopraHusauum n caM006pa303aHmo

OK-8

CNocoBHOCTLIO UCMOb30BaTh METOAbLI U cpefcTsa duande-
CKOW KynbTypbl Ansi obecnevyeHnsi NOnHOLEHHOW couuarnb-
HOW 1 NpodpeccroHanbHo AesiTENbHOCTU

OK-9

CMOCOBHOCTLI0  MCMOMb30BaTh npuemMbl nepBon nomMoLuin,
MeTOAbl 3alinThbl B YCNOBUAX qpestlanlelx chyaqu?l

OrK-1

CNocoBOHOCTLIO K OBrageHnto 6a3oBbIMU 3HAHMAMKU B obrnac-
TV MaTeMaTUKN N eCTECTBEHHbIX HayK, UX UCMONb30BaHMWIO B
npodeccrMoHanbHON AesATeNnsHOCTU

OrlK-2

CMOCOGHOCTBIO CaMOCTOSTENbLHO NPUOBpeTaTb HOBble 3Ha-
HUSI, MCMOMNb3ysl COBPEMeHHble obpasoBaTenbHble U UH-
pOpMaLMOHHbIE TEXHOMOTMU

Or1K-3

CNocoBHOCTLIO pellaTb CTaHAapTHble 3adaun npodeccro-
HanbHON [esTeNbHOCTM Ha OCHOBE WHAOPMAaLMOHHON U
6ubnmorpadpuyeckoit KynbTypbl C NPUMEHeHnemM MHdopMa-
LIMOHHO-KOMMYHUKALIMOHHBIX TEXHOMOrMiA U C y4eToM Oc-
HOBHbIX TpeboBaHMI MHPOPMaLMOHHOW 6e3onacHoCTH

OrlK-4

CMOCOBHOCTBLIO MOHMMATL CYLLIHOCTE U 3HavyeHue MHGopMa-
UMM B pasBMTUM COBpPEMEHHOro o0OLlecTBa, CO3HaBaTb
OMacHOCTW U Yrpo3bl, BO3HMKaOLWME B 3TOM Mpouecce, Co-
6nogatb OCHOBHble TpeboBaHWs MHOpPMaLMOHHOW Ge30-
NnacHOCTW, B TOM YKCIe 3alUThl rocy4apCTBEHHONW TalHbl
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CNOCOBHOCTbIO MOHMMATb NpuUHUUNbI pa60TbI n METo-

V)

v

Abl 3KCnlyaTaunn COBPEMEHHOU PaAUO3NEKTPOHHOU

6opynosaHus

CMocCOBHOCTLI0 UCMONb30BaTh OCHOBHbLIE METOAbI pa,qwocbw-

M ONTUYECKOV annapaTypbl U O

3N4ECKUX namepeHun

BnageHneM KOMMbHTEepOM Ha ypOBHE OMNbITHOrNO norb3oBa-

Tenda, npuMeHeHuno I/IHq)OpMaLlI/IOHHbIX TEXHOINOrn

MK-1

MnK-2

MnK-3
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51.B.0B.1.1 UmuTtaumoHHoe mogenupo-
BaHWE TENEKOMMYHUKALIMOHHBIX CUCTEM

51.B.[0B.1.2 OnTumanbHble meToabl

npuema curHanos

51.B.0B.2.1 Teopusi onTu4ecknx cuctem

[TENEeKOMMYHMKaLlnmn

51.B.0B.2.2 OnTumanbHblie MeTOAbl pas-

MMYEeHnss CcUrHanos

51.B.0B.3.1 LiucdpoBsbie ycTporctea u

MWKPOKOHTpONepbl B TEJIEKOMMYHUKa-

LINOHHbLIX CUCTEeMaXx

51.B.[0B.3.2 HenpoceTeBble MeTOabI

06paboTku nHpopmavmm

51.B.[0B.4.1 OcHOBbI MOBUIBHBIX CUCTEM

ICBA3N

dopmauunn

51.B.0B.5.1 OnemeHTHaa 6a3a u yHk-
LioHanbHbIE y3rbl annapaTypbl Tene-

51.B.0B.4.2 MeToabl 06paboTku u cxa-
[TUSt MyNbTUMELAUNHON WH

KOMMYHWKaLUnn

51.B.0B.5.2 Liudposbie cuctemel nepe-

Inaun nHcopmaymu

51.B.0B.6.1 Pagnodusndeckue metoabl

51.B.[0B.6.2 TeopeTnyeckne oCHOBbI

pagmoTexHukn Yactb 2

51.B.0B.7.1 OcHoBbI kpunTorpaduu
51.B.[0B.7.2 TexHuyeckne cpeacrea

6CTBEHHO-

BaLUTbI MHTeﬂﬂeKTyaﬂbHOﬁ CO

CTN

51.B.0B.7.3 3awuta uHdopmauum B

MVKPO3EKTPOHIKE

52.Y.1 YyebHas BbluncnutenbHas

52.11.1 MponsBoacTBEHHAs Hay4YHO-

ccrnegoBaTernbcKas

52.11.2 Mpon3BoacTBEHHasn npeaan-

nroMHas

rOCyﬂapCTBeHHaﬂ nToroBad atrecrtauus

dTA.1 Teopusi ONTUHECKUX CUCTEM Tere-

KOMMYHUKaLnun

OK-1

CMocoBHOCTBIO MCMONb30BaTb OCHOBbLI PMITOCOMCKMX 3Ha-
HVIN AN8 OPMYPOBaHNSA MUPOBO33PEHYECKON MO3ULIM

OK-2

CMocobHOCTbI0 aHannampoBsaTb OCHOBHblIe 3Talbl U 3aKOHO-
MEPHOCTU UCTOPUYECKOro pasButua obuwecTBa Ans q)OpMI/I-
poBaHuA rpa)K,ancn(oﬁ nosnummn

OK-3

CMOCOBHOCTLI0 UCMONb30BaTb OCHOBbI 3KOHOMUYECKUX 3Ha-
HUIA B Pa3INYHbIX cq)epax XnsHegeAaTeslbHOCTU

OK-4

CMocoBHOCTbI0 MCMOMb30BaTb OCHOBBI NpaBOBbIX 3HaHW B
Pa3NnNYHbIX cq)epax XnsHegeAaTeslbHOCTU

OK-5

CNOCOBHOCTBI0 K KOMMYHMKAUMW B YCTHOW W MUCbMEHHON
chopmax Ha pycCKOM M MHOCTPaAHHOM S3blkax ANs peLleHus
3aAa4 MeXNUYHOCTHOrO M MEXKYNbTYPHOrO B3auMOoAeincT-
BUSI

OK-6

CcnocobHOCTbI0 paboTaTb B KOMEKTUBe, TOrnepaHTHO BOC-
NpUHUMast couuarnbHble, 3THUYECKUE, KOH(hECCUOHanNbHbIE 1
KyNbTYpHbIE pasnuyns

OK-7

CnocobHOCTbIO K camMoopraHusauum n caM006pa303aHmo

OK-8

CNocoBHOCTLIO UCMOb30BaTh METOAbLI U cpefcTsa duande-
CKOW KynbTypbl Ansi obecnevyeHnsi NOnHOLEHHOW couuarnb-
HOW 1 NpodpeccroHanbHo AesTENbHOCTU

OK-9

CMOCOBHOCTLI0  MCMOMb30BaTh npuemMbl nepBon nomMoLuin,
MeTOAbl 3alinThbl B YCNOBUAX qpestlanlelx chyaqu?l

OrK-1

CNocoBOHOCTLIO K OBrageHnto 6a3oBbIMU 3HAHMAMKU B obrnac-
TU MaTeMaTUKN N eCTECTBEHHbIX HayK, UX UCMONb30BaHMWIO B
npodeccrMoHanbHON AesATeNnbHOCTU

OrlK-2

CMOCOGHOCTBIO CaMOCTOSTENbLHO NPUOBpeTaTb HOBble 3Ha-
HUSI, MCMOMNb3ysl COBPEMeHHble ofpasoBaTenbHble U UH-
POpMaLMOHHbLIE TEXHOMOTK

Or1K-3

CNocoBHOCTLIO pellaTb CTaHAapTHble 3adaun npodeccuo-
HanbHON [esTeNbHOCTM Ha OCHOBE WHAOPMAaLMOHHON U
6ubnmorpadpuyeckoii KynbTypbl C NPUMEHeHnemM MHdopMa-
LIMOHHO-KOMMYHUKALIMOHHBIX TEXHOMOrMiA U C y4eToM Oc-
HOBHbIX TpeboBaHMI MHOPMaLMOHHOW 6e3onacHoCTH

OrlK-4

CMOCOBHOCTBLIO MOHMMATL CYLLIHOCTE U 3HavyeHue MHopMa-
UMM B pasBMTUM COBpPEMEHHOro o0OLlecTBa, CO3HaBaTb
OMacHOCTW U Yrpo3bl, BO3HMKalOLWMe B 3TOM Mpouecce, Co-
6nogatb OCHOBHble TpeboBaHWs WMHGOpPMaLMOHHOW Ge30-
NacHOCTW, B TOM YKCIe 3alUThl rocy4apCTBEHHON TalHbl
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CNOCOBHOCTbIO NMOHMMATb NpuUHUUNbI paGOTbI n METo-
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v

Abl 3KCnlyaTaunn COBPEMEHHOU PaAUO3NEKTPOHHOU

6opyaoBaHus

CMOCOBHOCTbLI0 UCMONb30BaTb OCHOBHbLIE METOAbI pa,qwocbw-

M ONTUYECKOV annapaTypbl U O

3N4ECKUX n3aMmepeHunn

BnageHneM KOMMbHTEepOM Ha ypOBHE ONbITHOrNO norb3oBa-

Tenda, npuMeHeHuno I/IHq)OpMaLlI/IOHHbIX TEXHOINOrn

MK-1

MnK-2
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MpunoxeHune 6. KagpoBoe ob6ecneyeHne obpasoBaTenibHOro npouecca

MpuBne4veHo 91 npenogasaTesib
Bcezo
M3 HMX B nepecyéTe Ha OO0 CTaBKW:
MmeloT y4eHyto CTeneHb, y4eHoe 3BaHne 80% , n3 Hnx
AOKTOPOB HayK, npodeccopoB 27%

BeAyLUX cneunanncTos 5% .
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MpunoxeHue 7. BubnmnoteyHo-nHpopmMauMoHHoe obecnevyeHune

Hannune yyebHo 1 yuebHO-MeToaMYEeCKoN nuTepaTtypbl

YpoBeHb, CTyneHb 06pa3oBaHusi, B obpasoBaTerbHON

O6bem coHaa y4ebHon n y4ebHo-

KonunyecTtBo ak3emn-

Ne MEeTOANYECKON NuTepaTypbl NSPOB NUTEpPaTypbI
n/n nporpammesl (OCHOBHas/goNonHUTENbHaN), Hanpaene- Ha ofHoro oby4ato-
HWe NoAroToBKW, CreumanbHOCTb, Npodyeccus Konuyectso § Konuyectso Lwerocst
HaMMeHoBaHWU1 3K3eMNNAPOB
1 2 3 4 5
Bbicwee obpasosaHue, bakarnaspuam, OCHO8Hasl, Ha-
npasneHue 03.03.03 Paduogpusuka, npogusnb — Pusuka
UHGhOPpMaUUOHHbIX cucmem U mesieKoMMYyHUKayul
B TOM Yncne no yuknam AUCLMNINH:
'yMaHWTapHbIN, coumarnbHbIi 1 3KOHOMUYECKUN 53 2205 44
MaTtemaTnyeckuin n eCcTeCTBEHHOHaYYHbIN 78 3235 161
MpodeccroHanbHbIN 42 738 47
B TOM Yncne no yuknam AUCLMNINH:
basoBas 4Yactb 38 605 39
BapuaTtuBHag 4yactb 31 428 28
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Ob6ecneyeHne obpasoBaTenibHOro npoLecca ouunanbHbIMU, NEPUOANYECKUMM,
crnpaBo4HO-6MBIMOrpadn4eckMMmn n3gaHnsamm,
Hay4YHOW NUTEpaTypon N aNeKTPOHHO-OMBNNOTEYHON CUCTEMON

KonnyectBo 04HOTOMHbIX
Ne T _ Konuyectso 3K3eMNNAPOB, rogoBbIX
UMbl n3gaHuin .
n/n HanmeHoBaHUN “ (UNN) MHOTOTOMHBbIX
KOMMNJIEKTOB
1 2 3 4
OdmumanbHble n3aaHns (COOPHUKM 3aKoHOOATENbHbIX aKTOB, HOPMAaTUBHbIX
1. NnpaBoBbIX aKTOB U kogekcoB Poccunckon depepaummn (oTaenbHO nsgaHHbIe, 11 34
nNpoaosKalLLnecsa n nepmoamyeckme))
2. OO6LUeCTBEHHO-NONUTUYECKUE U HAy4HO-MONYNSpHblE Nepuoauyeckue msga-
HWUg (KypHarbl 1 raseThbl)
3. Hay4yHble neprognyeckue nsganus (no npocunio (HanpaeBneHHOCTM) obpaso- 85 93
BaTeNbHbIX NPoOrpaMm)
4. CnpaBoyHO-6mbnuorpadmnyeckue n3aaHuns:
4.1. - QHUMKoneammn (SHUUKNoneanyeckue criosapu) 17 25
4.2 - oTpacrieBble CroBapu U cnpaBovHUKM (MO NPOdUIo (HanpaBreHHOCTH) 54 67
06pasoBaTtenbHbIX NporpaMm)
4.3. - TeKyLLMe N peTpPOoCneKTUBHbIE OTpacreBble Gubnunorpacunyeckue nocobus 3 3
(no npodhmnio (HanpaBneHHOCTM) 06pasoBaTeNnbHbIX NporpamMm)
5. Hay4yHas nutepatypa 3279 5764
6. HanmeHoBaHMe aneKkTpoHHO-6MbnMoTevHOM cucTembl, npepocTaBnsowen | OBC «N3naTenbcTBa «JlaHb»
BO3MOXHOCTb KPYrNOCYTOYHOrO AUCTaHLMOHHOIMO UHAUBMAYanNbHOro goctyna | HauuoHanbHbIn uudpoBon pe-
ONs Kakgoro obyyatoerocs M3 nobon TOYKM, B KOTOPOW nMmeeTcs goctyn K | cypc «PYKOHT»
cetn NHTepHeT, agpec B cetn VIHTepHeT OBC «YHuBepcuTeTckan 6ubnmo-
Teka ONLINE»
OBC «KoHcynbTaHT cTygeHTa»

Bcem obyyvatommcs obecrnedeH 4OCTyN K 311eKTPOHHO-6MBIMOTEYHOM CUCTEME U SNEKTPOHHOMY KaTanory
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MpunoxeHue 8. MaTepnanbHO-TeEXHUYECKOE obecne4vyeHune

MaTepmaano-TeXHquCKoe obecneyeHne o6pasoBaTeanoro npouecca

OucumnnuHbl MepeyeHb 060pynOBaHUSsA MecTo pacnonoxeHus

Victopusi Aya. 329. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

Ayg. 430. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHuBepcuTeTckas
dunocodus nn.1, y4eGHbIn kopnyc Ne1,

AKOHOMUKA Aygn. 329. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

VIHOGTPaHHbI S3bIK Aya. 231. JlnHragoHHbIN kKabuHeT ¢ nakeTamu ayamo U BUOEO KacceT r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

MonvTonorms Aya. 329. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

MpaBoBeneHe Aygn. 227. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

Menxonorms Ayn. 437. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

Mepgarorvka Ayn. 437. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

PyCCKuii SI3bIK 1 KyMbTypa peun Aygn. 430. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

KynbTypa o6iueHms Aypn. 227. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi kKopnyc Net,

OCHOBbI PEYEBOr0 BO3AEHCTBIS Aygn. 227. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

Aygn. 227. Hoytoyk ASUS K50AF, npoektop Samsung SP-M2008S. r. BopoHex, YHuBepcuTeTckas
PbIHOK LEHHbIX Bymar nn.1, yuebHbIi Kopnyc Net,

OCHOBLI MapKETHHra Aypn. 227. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbI Kopnyc Net,

K Ayg. 430. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHMBepCMTeTCKaﬂ
yrnbTyponorms nn.1, yuebHbIi Kopnyc Net,

CoLymonorms Aya. 320. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

MexaHuka Ayn. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

MornekynsipHasi dhuauka Ayn. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbIi Kopnyc Net,

ONEKTPUYECTBO 1 MarHeTU3M Ayn. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,
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KonebaHus 1 BomnHbI, onTuka

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

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

AToMHas u agepHas gusuka 1

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

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

MaTtemaTnyeckmn aHanus

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

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

AHanunTtnyeckas reomeTpud

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

r. BopoHex, YHuBepcuteTckas
nn.1, yuebHbIi Kopnyc Net,

JInHenHas anrebpa

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

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbIi Kopnyc Net,

OudbdepeHumnanbHble ypaBHEHUS

Ayn. 428. Hoytbyk HP Pavilion Dv9000, npoektop BenQ MP575, rpadwmyeckuii
nnaHwet GENIUS G-Pen F610

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

Teopusa BepoATHOCTEN U MaTeEMa-
TU4eckas CTaTUCTUKa

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

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

ANropuTMbl U 53bIKM NPOrpamMmmm-
poBaHus

JlaGopaTopusi BbIYMCIIMTENBHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wT.)

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

NHudopmaTtuka

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wT.)

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

Teopusa yHKUUIA KOMMNIEKCHOro
nepemMeHHoro

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

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

OB pmsmyecknii NpakTukym1

nab.427.J1abopatopHble komnnekcol JIKO-3, JIKO-11, NIKO-1A, JIKO-3, MNonapumeTp
kpyroson CM-3, dotomeTp KOK-5M;

nab.145.Komnnekt npubopoB Anst pusnyeckmx namepeHun no teme "MonekynsapHas
dusmka n TepmognHammka" — OI1T

na6.30 YcraHoBKka Ansa peructpauum anbga-m3nyyeHns pasnmyHbIX UCTOYHUKOB (M3-
MepeHUIn CKOPOCTU cyeTa anba-yacTuy, B Bo3gyxe nabopatopym npu HopMarbHbIX
YCNoBusX).

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

ATOMHas u agepHas dusuka 2

nab.33YcTpoiicTBO Ans HabnoaeHus pacnaga Me30HOB KOCMUYECKOro U3NyYeHus u
OLEHKM UX cpedHeln SHeprum Ha NoBEPXHOCTU 3emnu.

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

AcTtpodusmka

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

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbI Kopnyc Net,

Skonorus

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

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

OBWwmnn pnsnyecknii NPaKTUKym2

nab.427.J1abopatopHble komnnekcol JIKO-3, JIKO-11, NIKO-1A, JIKO-3, MNonapumeTp
kpyroson CM-3, ®otomeTp KOK-5M;

nab.145.Komnnekt npubopoB Anst pusnyeckmx namepeHun no teme "MonekynsapHas
dusmka n TepmognHammka" — OIT

na6.30 YcraHoBKa Ansa peructpauum anbga-m3nyyeHns pasnmyHbIX UCTOYHUKOB (M3-
MepEeHUIn CKOPOCTU cyeTa anba-yacTul, B Bo3gyxe nabopatopmm npy HopMarnbHbIX
YCNoBusX).

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbIi kKopnyc Net,

ATOMHbLIN criekTpasibHbIA aHanms

na6.30 YcraHoBKa Ansa peructpauum anbga-m3nyyeHns pasnmyHbIX UCTOYHUKOB (M3-
MepeHUIn CKOPOCTU cyeTa anba-yacTuy, B Bo3gyxe nabopatopym npu HopMarbHbIX
YCNoBusX).

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbI kKopnyc Net,
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MeTomb! MaTeMaTUIECKoil 3K Aygn. 435. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi kKopnyc Net,

TeopeTudeckas MexaHnka Ayn. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi kKopnyc Net,

KBaHTOBAS MEexaHuka Ayn. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

SneKTpOAVHAMIKA Ayn. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

TepmoauHamuka n ctatuctudeckas | Aya. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuteTckas
pun3smka nn.1, yuebHbIi kKopnyc Net,

o Ayn. 437. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTckas
Teopus konebanmii g ™ i i nn.1,F;/qe6Hbu71 KOpI‘Ir))/C No1,

Aygn. 435. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHuBepcuTeTckas

dunsnka cnnoLUHbIX cpen

nn.1, yuebHbIi Kopnyc Net,

PacnpocTpaHeHue anekTpomarHuT-
HbIX BOJH

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

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

CraTtncrtnyeckas pagmnodusnka

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

ayn. 307, nabopaTopHble KOMMMEKChl AN M3yYyeHus paavmouU3nKn U 3NEKTPOHUKN:
reHepatopbl curHanoe '3-34, ocuunnorpadbl C1-436 C1-67, aHaomnsaTop CnekTpa,
n3MepuTenb HEMUHENHBIX UCKaXXEHUIA, CHYETHMKM MMMYNbCOB, NTabopaTopHble MaKeThl

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

PaD,I/IOSJ'IeKTDOHI/IKa

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

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbI Kopnyc Net,

dunsnyeckas SNEeKTPOHMKa

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

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

nOHyFIpOBOﬂHI/IKOBaFI SNEeKTPOHMKa

ayn 414, nabopaTopHble CUeHabl ANA U3yYeHUss CBOWCTB GMBOMAPHLIX U NOMNeBbIX
TPaH31CTOPOB

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

KBaHTOBas pagnodusnka

JlTabopatopus 111, komnnekt nabopaTopHoro obopyaoBaHMs AN U3yYeHWUst nasep-
HOW TEXHWUKMN

r. BopoHex, np. Pesonio-
unn, 33, yy4ebHbI KOpnyc
Ne3

Be3onacHOCTb Xn3HeaeaTenbHo-
CTn

na6.110, KomnbtoTepsl Il nokoneHus - 16, npuHTep nasepHbin - 2.CkaHep, MynbTu-
MeguiHble npoekTopbl - 3 WT., Nnab111. MNnakaTel N0 Temama NeKkuMn , TpeHaxepbl
Ons oTpaboTkn cepAeyvHO-NEro4YHoOM peaHnMaumm, Komnnekt wuH (Outepuxca, Kpa-
Mepa Ans BEPXHUX U HUKHUX KOHeYHocTen), BopoTHuk LLlaHca, 4o3MMeTpbl, CTeHabl C
OEeMOHCTPaLMOHHBIMU MaTepranamu.

r. BopoHex, yn. MywkuH-
ckas 16, y4. kopriyc Ned

MWKpONpOLIECCOPHbIE CUCTEMBI

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wT.)

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbIi Kopnyc Net,

UncneHHble MeToabl U MaTEMaTK-
Yyeckoe MoaenmpoBaHune

y4yebHo-Hay4Has nabopaTopus "Pagnodmsmyeckas nHgopmatumka', ayq. 415, ocHa-
weHHas 12 komniotepamu Intel Celeron 2,53, O3Y 256M6, HXXM/[, 80I'6

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbI kKopnyc Net,

Xnmus

Ayn.116. JlabopaTtopusi obLiexmmmnyeckoro npaktnukyma.. Jlabopatopus domanyeckon
XUmum

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbI Kopnyc Net,

BeKTOpHbIN N TEH30PHbI aHann3

Ayn. 436. Hoytbyk HP Pavilion Dv9000, npoektop BenQ MP575, rpadwuyeckuii
nnaHwet GENIUS G-Pen F610

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbIi Kopnyc Net,
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MHTeraJ’IbeIe YpaBHEHNA U Ba-
pnaunoHHOE NCHNCneHne

Ayn. 437. Hoytoyk HP ProBook 4510s, npoektop Sanyo PLC-WXU300

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

TeopeTquCKme OCHOBbI paanoTex-
HUKN

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Celeron 2.53 (15 wr.)

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi kKopnyc Net,

PagnoTtexHundeckue Lenn n curHa-
Jbl

JlaGopaTopusi BbIYMCIIMTENbHBLIX CUCTEM U MaTeMaTUYECKOro MOAENMPOBAHUS: KOM-
nbtotepbl Celeron 2.53 (15 wr.), aya. 307, nabopaTopHble KOMMNMEKChl ANS U3yYeHUs
pagmodU3MKM 1 SNEKTPOHUKKN: reHepaTtopbl curHanos [3-34, ocuunnorpadgbl C1-436
C1-67, aHanu3aTtop cnekTpa, U3MepuTenb HEMUHENHbIX UCKaXKEHWUN, CYETYMKN UM-
nynbCcoB, NabopaTopHble MaKeTbI

r. BopoHex, YHuBepcutetckas
nn.1, yuebHbIi kKopnyc Net,
ayn. 415, 307

PaguonpureMHble yCTponcTBa

JlaGopaTopusi BbIYMCIIMTENbHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
nbtotepbl Celeron 2.53 (15 wr.), aya. 307, nabopaTopHble KOMMNMEKChl ANS U3yYeHUs
pagnodU3MKM 1 3NEeKTPOHUKKN: reHepaTtopbl curHanos 3-34, ocuunnorpadgbl C1-436
C1-67, aHanu3aTtop cnekTpa, U3MepuTenb HEMUHENHbIX UCKaXKEHWUN, CYETYMKN UM-
nynbCcoB, NabopaTopHble MaKeTbI

r. BopoHex, YHuBepcutetckas
nn.1, yuebHbI kKopnyc Net,

dunsnka BOSTHOBbIX npoueccos

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
netotepbl Celeron 2.53 (15 wr.)

r. BopoHex, YHusepcutetckas
nn.1, yuebHbIi Kopnyc Net,

d)yHKLI,I/IOHaJ'IbHaFI SNEeKTPOHMKa

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Celeron 2.53 (15 wr.)

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbI Kopnyc Net,

PelueHnuve 3apgay Ha 3BM

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeMaTUYECKOro MOAENMPOBAHUS: KOM-
netotepbl Celeron 2.53 (15 wr.)

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbIi Kopnyc Net,

AnekTpoamHammnka CBY

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
netotepbl Celeron 2.53 (15 wr.)

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

Panmocbmmqecme MeTodbl

Aygn. 437. Hoytoyk HP ProBook 4510s, npoektop Sanyo PLC-WXU300

r. BopoHex, YHuBepcutetckas
nn.1, yuebHbIi Kopnyc Net,

BBefeHue B cTaTUCTUYECKYIO pa-
ONodUn3nKy 1 MHOOPMaTUKY

Hoyt6yk HP ProBook 4510s, npoektop Sanyo PLC-WXU300

r. BopoHex, YHuBepcuTeTcKas
nnowaab, 4.1,

BeeneHuve B pagmodmsmky

HoyTtoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTckas
nnowaap, a.1, aya. Ne 146

LindppoBbie meToabl B MHGOpMa-
LUMOHHbIX CUCTEMAXx

HoyTtoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

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

lMomexoycTonunmBoCcTb MHopMa-
LUMOHHBIX CUCTEM

HoyTtoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcutetckas
nnowaap, a.1, aya. Ne 138

N3nyyeHune, pacnpocTpaHeHne u
paccesiHue paanoBOIH

HoyTtoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

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

LUndposoe mogenmpoBaHne UH-
POpPMaLIMOHHBIX CUCTEM

HoyTt6yk Acer ASPIRE 5732ZG, npoektop BenQ MP515

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

Mpunbopbl 1 ycTponcTea TBEPAO-
TENbHOMN 3NEKTPOHUKM B nHGopMa-
LUWOHHBIX CUCTEMAX U TeNeKOMMY-
HUKaUmnaxX

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wT.)

r. BopoHex, YHuBepcuTeTcKas
nnowaap, a.1, aya. Ne 146

KaHanbl nepegaym nHgopmaumm B

J'Ia6opaTopV|;| BbIYUCITUTENbHbIX CUCTEM U MaTeEMaTU4ECKOro mMoaenmpoBaHUA: KOM-

r. BopoHex, YHuBepcuTeTcKas
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cucremax TeJfieKOMMyHUKa ummn

netoTepbl Pentium Dual Core (10 wT.)

nnowaae, a.1, aya. Ne 146

N3nyyeHve n pacnpoctpaHeHue
HeCMHycouganbHbIX BOSH

JlaGopaTopusi BbIYMCIIMTENBHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wT.)

r. BopoHex, YHuBepcuTeTckas
nnowaap, a.1, aya. Ne 146

OcHoBbI MOBUIMBHBLIX CUCTEM CBSI3U

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wT.)

r. BopoHex, YHuBepcuTeTckas
nnowaap, a.1, aya. Ne 146

TOP2

JlabGopaTopusi HaHockonun 1 HaHoTexHonorun LKMHO BIY: ckaHupyowmii 3oHO0-
BbI Mukpockon Femtoscan 001,

CKaHUpYLLMIA 30HA0BBIN MUKpockon Solver P47Pro.;

JlaBGopaTopusi aNeKTPOHHOW MWKPOCKOMUW: 3NEKTPOHHBIN Mukpockon JSM-6380LV ¢
aHeproagncnepcnoHHon npuctaskor INCA Energy-250

r. BopoHex, YHuBepcuTeTckas
nnowaap, 4.1, aya. Ne 142,
nab.7

AHanoroeasi cxeMOTEXHMKa

YyebHaa nabopatopusi TEXHONOrMU NONyNPOBOAHWUKOBLIX Matepuanos u npubopos:
NMOCT BaKyyMHbIA YyHuBepcarnbHbli BYT1-4, ycTtaHOBKa BakyyMHOro MHOFOCIOMHOMO
Hanbinexvs YBH-2M-1

r. BopoHex, np. Pesoniouun,
24, kopnyc 3, aya.108

CneunpakTnkym

y4yebHo-Hay4Has nabopaTopus "Pagnodmsmyeckas nHgopmatuka', aya. 415, ocHa-
weHHas 12 komniotepamu Intel Celeron 2,53, O3Y 256M6, HXKM/[, 80I'6

r. BopoHex, YHuBepcutetckas
nnowaap, a.1, aya. Ne 138

Pagnodunamyeckuin npakTmkym

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wT.)

r. BopoHex, YHuBepcuTeTckas
nnowaap, a.1, aya. Ne 146

dusmyeckas KynbTypa

CnopT3an, TpeHaxepHbIl 3an.

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,

OcHoBbil TEeopMn NO3HaHUA

Ayg. 430. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S.

r. BopoHex, YHuBepcuTeTckas
nn.1, yuebHbIi Kopnyc Net,
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