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1. O6wWwuMe nonoxeHus

1.1. OcHOoBHas obpa3oBaTenbHas nporpamma 6akanaBpuara, peanusyemas ®rooy BO
«BIl'Y» no HanpasneHuto nogrotosku 03.03.03 Pagunodusuka,

npodpunb KomnboTepHasa anekTpoHnka

KBanudukaums, npuceanBaemas BbinyckHMKam — 6Gakanasp

OcHoBHas obpasoBaTenbHaga nporpamma, peanusyemasa B BopoHeXckom rocyaapCTBeH-
HOM yHMBepcuTeTe no HanpasneHuto nogarotoskm 03.03.03 Paguoduamka no npodunto Komrib-
loTepHas aNekTpoHuKa, NnpeactaBnaeT cobon cuctemy LOKYMEHTOB, pa3paboTaHHy C y4eToM
TpeboBaHWMn pbliHKa Tpyda, Ha ocHoBe defepanbHOro rocygapCTBEHHOro obpasoBaTenibHOro
cTaHgapTa No COOTBETCTBYHOLLEMY HanpaBfeHMO NOAroTOBKM Bbicliero obpasoBaHusa (ProcC
BO), a Takke ¢ y4eTOM pekomMeHAO0BaHHOW NpuMepHOM obpasoBaTenibHOM NPOorpamMmmei.

OOI1 BO pernameHTUpyeT Lenu, oxXunaaemble pesynbraTtbl, COAEPXXaHUe, YCNOBUS U TEX-
HoNornn peanunsaumm obpasoBaTenbHOro NpoLecca, OLEHKY KayecTBa NOArOTOBKM BbIMYCKHUKA
no JaHHOMY HanpaBneHno NOAroTOBKM M NPOMUIIO U BKMOYaeT B cebs: yuebHbIn nnaH, paboyve
nporpaMmmbl y4ebHbIX KypcoB, NpeaAMeToB, AMCUUNNNH (MOAYNen) n gpyrme matepuansl, obecne-
ymBaroLme KavyecTBO NOArOTOBKM ODyyalomxcd, a Takke nporpammbl y4ebHOM M Npou3Boa-
CTBEHHOW NPaKTUK, KaneHaapHbIN y4ebHbIn rpacmk n metogmnyeckne matepuansl, obecneymsa-
oLLMe peannsaunio COOTBETCTBYOLLEN 06pa3oBaTeIbHOM TEXHOMOMMN.

OcHoBHbIMMK Nonb3oBaTenamm OOl aBnsOTCA: pyKOBOACTBO, Npodheccopcko-npenogasa-
TenbCKUIN COCTaB M CTyaeHTbl BI'Y; rocyaapcTBeHHble aTTeCTALUNOHHbBIE U 9K3aMeHaLMOHHbIE KO-
Muccumn; obbeauHeHus cneunanucToB n paboTtogartenen B COoTBeTCTBYOWEN cdepe npodec-
CVMOHanNbHOWN AeATENbHOCTU; YNONIHOMOYEHHbIE FOCY4apCTBEHHbIE OpraHbl UCNOSTHUTENbHOW BNa-
CTM, OCYLLECTBNAIOLLME aKKPEANTALMIO N KOHTPOSb Ka4eCcTBa B CUCTEME BbICLLErO 0Opa3oBaHus.

1.2. HopmaTuBHbIe AOKYMeHTbI Ansa paspaboTku OOl 6akanaBpuaTa Nno HanpaBfIeHUIO
noarotoBku 03.03.03 Pagnocdmsunka

HopmaTtusHyto npasoByto 6a3y paspabotkm OOl 6akanaspuaTa No HanpaBneHMo NOAro-
ToBkM 03.03.03 Paguodumsunka no npodpunto KomneloTepHas ariekKTpoHMKa COCTaBMSoT:

- ®egepanbHbIv 3akoH Poccunckon degepaunm ot 29.12.2012, Ne 273-93 «O6 obpasosa-
Hun B Poccuiickon ®eagepauum» (C nocneayrowmmm N3MEHEHNAMM 1 OONOSTHEHUSIMN);

- YctaB OIBOY «BlY»;

- ®egepanbHbI rocyaapcTBeHHbIM obpasoBaTenbHbin ctaHaapT (PrOC) no HanpaBneHuto
nogrotoekn 03.03.03 Pagnodumsmka Bbicwero obpasoBaHnsd, yTBepXaeHHbI npukazom MuHu-
cTtepcTBa obpasoBaHus 1 Haykn Poccuiickon ®egepaumm ot 12.03.2015, Ne225;

- Mpunkas MuHobpHaykn Poccum ot 05.04.2017 Ne301 «O6 yTBepxaeHun Nopsgka opraHm-
3auumm 1 ocyLlecTBrneHns obpasoBaTernibHON AeATeNbHOCTU No obpasoBaTefnbHbIM NporpaMmmMam
BbiCLLero obpasoBaHna — nporpammamMm 6akanaspuarta, nporpamMmmam cneumanuteTa, nporpam-
MaM MarncTpaTypbl»;

- Mpukasz MuHobpHaykn Poccum ot 27.11.2015 N 1383 «O6 yTtBepxaeHun MNonoxeHnsa o
npakTuke o0y4yaroLmnXcs, OCBanBatoLLMX OCHOBHbIE NpodeccrnoHarnbHble obpasoBaTeribHble Npo-
rpammbl BbiCLLEro 06pa3oBaHNs»;

- NMpunka3 MuHobpasoBaHms PO ot 18.11.2013 Ne 1245 «O6 ycTtaHOBNEHUN COOTBETCTBUS
HanpaBneHun NoAroToBKM Bbiclero obpasoBaHua — 6akanaespuaTa, MarmctpaTypbl, cneunanb-
HOCTen Bbicwero obpasoBaHusa — cneumanuTeTa, NnepeyeHb KOTOPbIX YTBEPXKAEH NMOCTaHOBMe-
Huem npasutenscTea Poccuickon ®egepauyum ot 30.12.2009 r. Ne 113»;

- N BIY 2.1.14 - 2016 NHctpykums. Paboyasa nporpamma yuyebHon ancumnnuHel. Nopagok
pa3paboTku, opopMmrieHne n BBeAeHNE B OENCTBUE;
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- N BI'Y 2.1.09 - 2015 UHcTpyKumna o nopsiake paspaboTku, opopMieHns 1 BBEAEHUS B
aenctene y4ebHOro nnaHa oCHOBHOW obpas3oBaTenbHON NporpamMmmbl BbiCLLEro obpa3oBaHus B
BIy;

- M Bry 2.1.07 - 2015 lMNMonoxeHne o NpoBeAeHUM MPOMEXYTOYHOM aTTecTaumm oby4ato-
Lwmxcsa no obpasoBaTenbHbIM NPorpaMmmMam BbicLlero obpasoBaHus;

-MBry 2.1.04 — 2015 lNonoxeHne o TekyLen atrectaymm oby4yaroLwmnxca No nporpaMmmam
BbiCLLEro obpasoBaHust BopoHexckoro flocyaapCTBEHHOIO YHUBEPCUTETA;

-MBry 2.1.01 - 2015 MNMonoxeHune o nopsgke paspaboTkn N yTBEPKAEHNST OCHOBHbIX 06pa-
30BaTenNbHbIX MPOrpaMMm BbiCLLEro obpa3oBaHus.

1.3. O6wan xapakTepncTuka OCHOBHOM O0Opa3oBaTesribHOM NporpaMmmsbl Bbicliero o6paso-
BaHUA
1.3.1. Uenb peanusauumn OOI

OOI1 BO no HanpasneHuto nogrotoskn 03.03.03 Pagnodusmka nmeeTt CBoOeN Lienbto pas-
BUTUE Y CTYLEHTOB JIMYHOCTHbIX Ka4yecTB, a Takke popMupoBaHue OBLLEKYNbTYPHbIX YHUBEP-
canbHbIX (0BLEeHayYHbIX, COLNAnNbHO-ITMYHOCTHBIX, MHCTPYMEHTAbHbIX) U NPOdECCUOHANBbHbIX
KomneTeHumn B cootBeTcTBUM ¢ TpeboBaHmsmn ®rOC BO no gaHHOMY HanpaBreHuto noaro-
TOBKM.

B obnactu Bocnutanusa uensto OOl no HanpaeneHuto nogrotoBkm 03.03.03 Paguodu-
3uKa aABnaeTca hopMmpoBaHme CouManbHO-IIMYHOCTHBIX Ka4yecTB CTYOEHTOB: LeneycTpemsieH-
HOCTW, OPraHN30BaHHOCTHN, TPYAOOOUSA, OTBETCTBEHHOCTUN 3a KOHEYHbIN pe3yrnbTaT CBOEW Npo-
dheccrmoHanbHON OeATENbHOCTN, rPaX4aHCTBEHHOCTU, YMEHMIO paboTaTth B KOMMEKTMBE, KOMMY-
HUKaBEenbHOCTN, TONEPAHTHOCTU, NOBbLILIEHNE UX OBLLEN KyNbTypbl.

B obnactn oby4eruns uensto OOl BO no HanpasneHuto nogrotoskn 03.03.03 Pagnodum-
31Ka ABNAeTCs nonyyeHne pyHgameHTanbHbIX 3HaHUW NO gMUcumMnMHam obLleHay4yHoro n npo-
deccmoHanbHOro LMKIOoB, a Takke yrnybneHHoro npogeccnoHansHoro obpasosaHns, No3Bos-
toLero BbIMyCKHMKY OobnagaTtb yHMBeEpCcarnbHbIMU U NpeaMeTHO-CneumnanmaMpoBaHHbIMU KoMe-
TEHUMAMM, CNOCOBCTBYOLWMMM €ro coumanbHOM MOBUNBHOCTN U BOCTPEOOBAHHOCTM Ha PbIHKE
Tpyaa, obecnevnBaoLMMm BO3MOXHOCTb BbICTPOro 1 CaMOCTOATESNTbHOrO NPUOBPETEHNSA HOBbLIX
3HaHUN, HeobxoaMMbIX ANA aganTaumm 1 yCcrneLwwHom NnpodecCcnoHanbHon eaTenbHOCT B obna-
CTU PaaNOo3NIEKTPOHUKM.

1.3.2. Cpok ocBoeHusi OOl

Cpok ocoeHunsa OOl BO no HanpaeneHuto nogrotoBkm 03.03.03 Pagmnoduauka - 4 roga.
dopma oby4eHus — o4Has.

1.3.3. Tpyaoemkoctb OOI

TpygoemkocTb ocBoeHus ctygeHtoM gaHHon OOIT BO 3a Becb nepuog oby4eHus B COOT-
BetcTBUM ¢ POC BO no gaHHoMy HanpasneHuto coctaBnseT 240 3a4eTHbIX e4MHNL, U BKoYaeT
BCE BMAbl ayaUTOPHOM N CaMOCTOATENbHOW paboThl CTyaeHTa, NPakTUKM 1 BpeMsi, OTBOAUMOE
Ha KOHTPOIb KavyecTBa ocBoeHust ctyaeHTom OOl BO.

1.4. TpeboBaHMA K aOUTYPUEHTY

Ansa ocsoeHua OOl BO nogrotoekn 6akanaBpa abuTypueHT OOMMKEH UMETb LOKYMEHT
rocyaapcTeseHHoro obpasua o cpegHeM (nNonHoMm) obuwem obpasoBaHumn nnu cpegHem npodec-
CMOHanbHOM 06pa3oBaHuK, BbiCLLEM 0Opa3oBaHMN.
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2. XapakTepucTtuka npocgeccmoHanbHon aeAaTenbHocTu BbinyckHuka OOl 6akanaBpmarta
no HanpaBneHuto noarotosku 03.03.03 Pagunodusuka

2.1. O6nactb npodeccuoHanbHOU AeATENbHOCTU BbIMYCKHMUKA

B cootBetctBun ¢ ®I'OC BO nogrotosku no gaHHomy HanpasneHuto 03.03.03 Pagnodum-
3uka obnacTtb npodeccruoHanbHOM aeaTenbHOCTN GakanaBpa BKIOYaeT:

pelleHme npobnem, Tpebyowmx NpuMeHeHns pyHaameHTanbHbIX 3HaHUA B obnactu pa-
ANOU3NKN KaK CaMOCTOATENbHOM 0611acTu 3HaHUKW, OXBaTbIBAOLLEN U3YYEHUE U MPUMEHEHMNE
3NEKTPOMarHUTHbIX KonebaHuin 1 BOSH, a Takke pacnpoCcTpaHeHne pasBuTbIX NpyY 3TOM METOA0B
B OPYrMX Haykax (3NeKTpOHMKa, ONTMKAa, aKyCTuKa, MHPOPMALMOHHbIE TEXHOSOMMMU U BblYUCIN-
TenbHas TEXHUKA);

crneumnanusaumio Ha TeNeKoOMMYHMKaLnNAaxX, CBA3N, nepeagaye, npueme n oopaboTke MHGop-
Mauuu;

npuMeHeHne nNpodeccnoHanbHbIX Ka4ecTB B 0b6LeobpasoBaTenbHbIX, NpodeccuoHanb-
HbIX 06pa3oBaTenbHbIX U BbICLLUMX 0B6pa3oBaTENbHbIX OpPraHn3aumnsix.

Cdbepon npocpbeccmoHanbHON AeaTenbHOCTM BbinyckKHUKOB HanpasreHust 03.03.03 Pa-
Aanoduamka no npodunto KomneoTepHasa 3rnekTpoHnKa ABAaTCS:

Hay4YHO-UccnegoBaTenbCkne, NPOEKTHO-KOHCTPYKTOPCKME M MPOM3BOACTBEHHbIE OpraHu-
3aumm pasnuyHbix OpM COBCTBEHHOCTU, CreLManmn3npyoLLIMecs Ha uccrnegoBannn, paspaboTke
N NPOM3BOACTBE PaanodU3NYECKMX INEKTPOHHBLIX CUCTEM, peLleHnn paanodmanyecknx 3agad B
obnacTtu nepegayn nHopmauumn, obHapyxeHnst 06 bEKTOB, HaBMUraumm, CUCTEM yrnpaBneHus;

yupexaeHusi akagemMmm Hayk, CUCTEMbI BbICLLEro, cpeaHero npodeccnoHanbHoro u cpea-
Hero obLero obpasoBaHus.

2.2. O6bekTbl NnpodeccUoHanbHON AeATENIbHOCTU BbIMyCKHUKA

O6bekTammn npodeccmoHanbHOM AEATENBHOCTU BbiMYCKHNKA, OCBOMBLLErO Nporpammy 6a-
KanaespwmaTa no npodusnto noarotoBkn KomnsloTepHas anektpoHuka B cootsetctaum ¢ PrOC BO
Nno AaHHOMY HamnpaBNeHUO NOArOTOBKN ABMAOTCA: BCe BUAbl Habnoagarowmxca B npupoge du-
314ECKUX BMEHUN N 06BbEKTOB, 06nagatoLmnX BOSIHOBOW UK KorniebaTenbHoM NpMpoaon, a Takke
MEeTOAbI, anropuTMbl, NPUBOPbLI N YCTPONCTBA, OTHOCALLMECS K 061acTy NnpodeccuoHanbHom ae-
ATENbHOCTM.

2.3. Buabl npoceccmoHanbHOM AeATeNbHOCTU BbINYCKHUKA

B cootBeTcTBMM ¢ DI'OC BO no HanpasneHuto 03.03.03 Pagnoduramka BbINyCKHUK NO4IO-
TOBJEH K Crieayrowmm Bugam npogeccnoHanbHon AeATENbHOCTMU:
Hay4YHO-UccnegoBaTenbcKas.

2.4. 3apaum npocheccnoHanbLHON AeATEeNIbHOCTU BbINYCKHUKA

Bakanasp no HanpasneHuto nogrotoekn 03.03.03 Pagnodunanka gormkeH pewaTtb cnegy-
towme npodeccmoHanbHble 3a4ayn B COOTBETCTBMM C BMAaMM NpodeccnoHanbHoOn aeaTenbHo-
cTn n 6akanaspCKOM NPOrpamMmon:

Hay4Ho-uccriedogamersibckasi 0essmesibHOCMb:
— OCBOEHWEe MEeTOLO0B HayYHbIX NCCreaoBaHWM;
— OCBOEHME HOBbIX TEOPUIA U MOAENEN;
— MaTeMaTn4ecKoe MOAENMUPOBAHME NMPOLIECCOB N OOBHEKTOB;
— MNpOBEeAEHME 3KCMEPUMEHTOB NO 3a4aHHOW METOAMKE, COCTaBEHNE ONUCAHUSA NPOBOAUMBIX
nccneaoBaHum;
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— 006paboTka Nony4YeHHbIX pe3ynbTaToB HA COBPEMEHHOM YPOBHE U UX aHanus;

— - paboTta c Hay4YHOW NUTEpPATypPOMr C UCMNOSTb30BAHNEM HOBbIX MHAOPMALMOHHbLIX TEXHOMOMNNA,

cnexeHue 3a Hay4HOW NepuoanKon;
— MNOAroTOBKa AAHHbIX ANSA cocTaBneHus 0630poB, OTYETOB M HayYHbIX Ny6nukauum;
— y4yacTue B NoArotoske U opOpMIIEHMM HayYHbIX CTaTen;

— Yy4dacTtue B CoOCTaBJieHMne OT4eTOB 1 OOKNaaoB O Haquo—MccnenosaTeanKon pa60Te, y4vyactue

B HaY4YHbIX KOH(PEPEHLNSIX U CEMUHapaX.

3. MnaHupyemble pe3ynbtaTtbl ocBoeHust OOI

Pesynbtatel ocBoeHns OOl BO onpepenstotca npnobpetaeMbiMn 6akanaspom Komne-
TEHUNAMMU, T.€. ero CNoCOOHOCTLIO MPUMEHATL 3HAHUS, YMEHUS, N NTNYHbLIE KaYyecTBa B COOTBET-

CTBUA C 3aa4aMu HpO(*)eCCMOHaﬂbHOIZ OeATesIbHOCTW.

B pesynbTaTte ocsoeHus gaHHon OOl BO 6akanasp gomkeH obnagats cnegyrowmmm ob-

LLUEKYJIIbTYPHbIMMN KOMMNETEHUNAMMN:

Koabl CopepxaHue oOwWweKynbTypHbIX KomneTeHuun (OK)

OK-1 CNOCOBHOCTbLIO MCMonb30BaTH OCHOBLI rNOCcCoPCKNX 3HAHUK O PopmMmnpo-
BaHWSA MMPOBO33PEHYECKON NO3NLUK

OK-2 CMOCOBHOCTBIO aHaNM3npoBaTb OCHOBHbIE 3Tarbl U 3aKOHOMEPHOCTM 1CTOPY-
4YecKoro passuTus obliecTsa Ana popMMpoBaHUs rpaxgaHCKoM No3numnm

OK-3 CMOCOBHOCTBIO UCNOSb30BaTb OCHOBbLI 3KOHOMWYECKUX 3HAHUIN B PasnnyHbIX
chepax Xn3HegesaTenbHOCTH

OK-4 CMOCOBHOCTBIO NCNOMb30BaTb OCHOBbLI NMPABOBbLIX 3HAHUN B Pa3fnuyHbIX ce-
pax Xu3HegesTenbHOCTU
CMOCOBHOCTBIO K KOMMYHMKALMM B YCTHON Y NMCbMEHHOW (hOpMaXx Ha PyCCKOM

OK-5 | n nHoCcTpaHHOM fi3blKax ANS pelleHns 3agad MeXNMYHOCTHOMO U MEeXKYIrb-
TYPHOro B3anMoencTBus

OK-6 CMocOBHOCTLIO paboTaTb B KONEKTUBE, TONEPAHTHO BOCNPUHMMAN coumanb-
Hble, 9THUYECKMNE, KOH(PeCCNOHASbHbIE U KYNbTYPHbIE pasfivyus

OK-7 | CNOCOBHOCTBLIO K cCamoopraHu3aunm 1 camoobpasoBaHuio
CMOCOBHOCTBLIO UCMONb30BaTh METoAbl U cpeacTBa (PmU3N4ecKon KynbTypbl

OK-8 | ana obecneyeHnsi NOSTHOLEHHOW couuManbHOM M NpodeccnoHanbHon aes-
TENbHOCTU

OK-9 CnocobHOCTbIO MCronb30BaTh MPUEMbI nepBow NOMOLLM, MeToAbl 3alUTbl B
YCIOBUAX Ype3BblvarHbIX CUTyaLnn

B pesynbTate ocsoeHus gaHHon OOl BO 6akanaBp gomkeH obnagaTs cneayrowmmm ob-

I.I.l,el'lpOCbeCCI/IOHaJ'IbeIMVI KOMMNEeTeHUNAMN:

Koabl CopepxaHue obweKynbTYpHbIX kKomneteHuun (OlK)
CNOCOOHOCTLIO K OBNafeHnio 6a3oBbIMM 3HAHUSIMUM B 00N1acTn MaTeMaTUKA U

OrK-1 | ecTecTBeHHbIX HayK, UX UCNOSIb30BaHUIO B NPOJEeCCUOHanbHON AesaTerbHO-
CcTH

OMK-2 CMOCOBHOCTBLIO CAMOCTOATESNBbHO NprMobpeTaTb HOBbIE 3HAHUSA, UCMONb3YS CO-
BpeMeHHbIe obpa3oBaTeibHble U MHPOPMALMOHHBLIE TEXHOIOMMN
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CMOCOBHOCTbLIO peLlaTb CTaH4apTHbIE 3agadn npodeccuoHanbHOM aeaTenb-
HOCTW Ha OCHOBE MHGOPMaLMOHHON 1 BUBnMorpaduyecKon KynbTypbl C Npu-
MeHeHueM NH(POPMaLNOHHO-KOMMYHUKALIMOHHBLIX TEXHOSTOMMIN N C y4ETOM OC-
HOBHbIX TpeboBaHNn NHpOpMaLMOHHOM 6e30MacHOCTH

CMOCOBHOCTBIO NMOHMMAaTb CYLLIHOCTb M 3HA4YeHne UHgopMauun B pasBuTUM
COBpEMEHHOro obuecTsa, Co3HaBaTb OMNAaCcHOCTU U yrpo3bl, BO3HUKaOLWNE B
3TOM npouecce, cobnogaTb OCHOBHblE TpeboBaHNA MHOpMaUMOHHON 6e3-
ONacHOCTU, B TOM YnCre 3alnTbl roCy4apCTBEHHON TanHbl

OrllK-3

Ol1K-4

B pesynbTaTe ocBoeHus gaHHon OOl BO 6akanasp gosmkeH obnagatb crieaylowmmm
npodeccnoHanbHbIMM KOMNETEHLMSAMN NO BUAAM OEATENTbHOCTU:

Koabl CopepxaHue npoceccmoHanbHbix komneteHuun (MK)

B obnactu Hay4YyHO-UccneaoBaTenibCKOW AeATENIbHOCTMU:

MK-1 CMOCOBHOCTBLID MOHMMAaTb NPUHUMMBI PaboTbl U MeToAbl SKCnyaTauun co-
BPEMEHHOW Pagn03NEKTPOHHON N ONTUYECKON annapaTypbl 1 060pya0BaHMS
MNK-2 CMNOCOBHOCTBIO MCNOMNb30BaTb OCHOBHbIE METOAbI paanoduU3n4eckmux name-
peHUn

MK-3 BflaJleHMeM KOMMbTEPOM Ha YPOBHE OrMbITHOrO MOSib30BaTesid, NpUMeHe-
HUIO MHAOPMALMOHHbIX TEXHOMOMNI

4. [lokyMeHTbl, pernaMmeHTUpyroLwme cogepxaHme n opraHmsaumio obpasoBaTenibHOro
npouecca npu peanusauumn OOl 6akanaBpuarta no HanpaBneHuto nogrotosku 03.03.03
Paanodusmka

B cooTtBeTcTBUM C .39 Tunosoro nonoxexus o Byse n ®rOC BO no HanpaBneHuto noa-
rotoBku 03.03.03 Paguodusuka cogepxxaHne n opraHmsaums obpasoBaTenbHOro npowuecca npu
peanusauun gaHHon OOl BO pernameHTMpyeTcsa y4eOHbIM NfaHOM C y4eToM ero npodouns;
paboynmu nporpammamm y4ebHbIX KypcoB, NpeaMeToB, OUCUMMNINH; MaTepuanamu, obecneyn-
BaOLLMMN Ka4eCTBO MOArOTOBKM 1 BOCMMTAHUA 0By4YatoLmMxcs; nporpaMmmamMmm y4ebHbIX 1 Npons-
BOACTBEHHbIX MPAKTUK; rOA0BbIM KaneHAapHbIM y4ebHbIM rpadoukoM, a Takke MeTOANYECKUMMU
mMaTepuanamu, obecnevmBaroLMMM peann3aumio COOTBETCTBYIOLWNX 06pa3oBaTernbHbIX TEXHO-
NOrnn.

4.1. KaneHgapHbIn y4eOHbIN rpacuk
KanengapHbin y4yebHbin rpaduk 6akanaespuata no HanpasneHuto nogrotoskmn 03.03.03
Paguodunsnka (npodunb KomnbioTepHas anekTpoHuka) npeacrasneH B MNMpunoxexHun 1.

4.2. Y4eOHbIN NNaH
Y4ebHbIvi nnaH npeacrtasneH B Mpunoxenunn 2.

4.3. AHHOTauumn paboymx nporpamMm y4eOHbIX KypCcoB, ANCLUMNIIUH
AHHOTaumMm paboymx nporpaMmm y4ebHbIX KypcoB, NpeaMeToB, AUCLUUNIIVH NPeaCcTaBreHbl
B MpunoxeHun 3.

4.4. NMporpamMmmbl y4e6HOM U NPOU3BOACTBEHHOMN NPaKTUK

Pasgen ocHoBHOM obGpasoBaTernbHOW nporpammbl 6akanaspuarta "lNpakTtukn" aBnseTtcs
oba3aTenbHbIM 1 NpeacTaBnsaeT cobon Bug y4ebHbIX 3aHATUIN, HENOCPELACTBEHHO OPUEHTUPO-
BaHHbIX Ha NpodeCccMoHanbHO-MPaKTU4EeCKyt0 NoAroToBKY oby4atomxcs.

Mpn peanusaumn ganHon OOIT BO npegycmatpuBaoTcs criegyowime Buabl U TUNbI MpakK-
TUK:
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- yyebHasa npakTmka no nofyyeHmo NepBUYHbBIX NPOECCUOoHarnbHbIX YMEHUA N HABbIKOB,
BblYMCNUTENbHAS;

- MPOM3BOACTBEHHAA NpPaKTMKa MO NOSTyYeHUI0 NPOoEeCCUOHanbHbIX YMEHUN 1 OnbiTa Npo-
dreccuoHanbHOM AeATerIbHOCTU, Hay4YHO-MHHOBALMOHHAS,

- NPOM3BOACTBEHHAA NpakTuka, NpeaannomMHas.

dopmbl NpoBEAEHNA MPaAKTUK: AUCKPETHO MO BUAAM MPAKTUK - NYyTEM BblAENEHNA B KaneH-
AapHOM y4ebHOM rpaduke HenpepbiBHOMO nepuoda y4ebHoro BpeMeHu Ans npoBefeHUs Kax-
Aoro Bmaa npaktnku. Cnocobbl NpoBeAeHWst NPaKTUK — CTauMoHapHas, Bble3fHas.

[MpakTuKn NPOBOAATCSH B OpraHM3auusax U ydpexageHnsx no npouno nogrotoBku, a Takxke
CTPYKTYPHbIX nogpasgeneHusax pusmnyeckoro gakynbTteTa (kadenpax, nabopatopusix, LEHTpax).

AHHOTauUUK NporpaMmm NpakTUK npeacrtasneHobl B [NpunoxeHuun 5.

5. dakTnyeckoe pecypcHoe obecnedeHme OOl 6akanaBpmaTa Nno HanpaBfIeHUIO NOArO-
ToBKkM 03.03.03 Pagnodnsuka

PecypcHoe obecneyenune gaHHor OOl BO copmumpyeTca Ha ocHoBe TpeboBaHui K ycno-
Busim peanusauum OOl BO, onpegenaembix ®OC BO no Hanpaesnenuto nogrotoskm 03.03.03
Paguodusunka c yuetom pekomeHgauum cooteetctaytoen OOIT BO.

O6pasoBaTenibHas TEXHOMNOMMSA BKOYaeT B cebs KOHKPETHOE NpeacTaBneHne nnaHupye-
MbIX pe3ynbTaToB 00y4eHus, popmy obyveHus, NOpsSAOK B3aMMOLENCTBUA CTyAEHTa M npeno-
AasaTtensi, MeToauKN 1 cpeacTtsa obyyeHus, CUCTEMY ONArHOCTUKM TEKYLLIErO COCTOSIHUS y4eb-
HOro npouecca u cteneHn oby4eHHOCTN CTyAeHTa.

JlekumoHHble 3aHATUS cocTaBnsoT He 6onee 40% obuwiero o6bema ayauTOPHbIX 3aHATUN.
AvcumnnuHel (Mogynu) no Bbibopy coctaBnsloT He MmeHee 30% BapuaTuBHOM YacTu brioka 1
«QducumnnuHel (Mogynn)».

Mpun paspaboTke obpasoBaTenibHOW NporpaMmmbl ANs Kaxgoro moayna (yyebHon gucum-
NAWHbBI) NPeaYCMOTPEHbl COOTBETCTBYIOLLME TEXHOMOMMM 00yYeHUs1, KOTopble NO3BONAT obecne-
YNTb JOCTMXKEHUE NNaHNPYEMbIX pe3ynbTaToB 0byyYeHus.

OcHoBHas Lenb NPMMEHEHUs MeTOAOB akTUBM3aLUuK obpasoBaTenbHOM AeATENbHOCTUN —
obecnevnTb CUCTEMHbIN NOAX0A K Mpoueccy oTbopa, CTPYKTYpPUpPOBaHUS N NpeacTaBneHmns yy4eb-
HOro maTepmana, CTUMyNMPOBaTb MOTMBALMIO CTYAEHTOB K €r0 YCBOEHUIO U NMOHUMaHWUIO, pas-
BUTb Y 0By4yaeMbix TBOpPYECKME CNOCOOHOCTM 1 YMeHMe paboTaTtb B KONnekTuee, copMnpoBaTb
4YyBCTBO JINYHOM COMPUYACTHOCTM K KOSNEKTUBHOM paboTe n OTBETCTBEHHOCTU 3a pesynbTaTbl
cBOeEro Tpyaa.

Ha 3aHATMSAX ncnonb3ytoTcsa criegyolme coBpeMeHHble obpasoBaTenbHble TEXHOMOMNN:
npobnemHoe obyyeHne, MHPOPMALMOHHLIE TEXHOSOMMU, MEXANCUMNINHApPHOE 0by4eHne u ap.

HonyckatoTca KOMBUHNMPOBaHHbLIE hOPMbI NPOBEAEHUS 3AHATUN:

- NEKLUMOHHO-NPaKTUYECKNE 3aHATUS;

- NEeKUMOHHO-NabopaTopHble 3aHATUS;

- NabopaTopHO-KYpCOBbIE NPOEKTbI N PaboThI;

- MEeXOUCUUNIIMHAPHbIE MPOEKThI.

lMpenogaBaTenu camocTosTeNbHO BbiIbUpatoT Hanbonee nogxogswme MetToabl U hopmbl
NpoBeAEeHNs 3aHATUN N3 YMCra PEKOMEHAOBAHHbIX U cornacytoT Bbl6op ¢ kacdeapon.

YyebHo-meToaudeckoe obecnedenne OOl HanpasneHnnsa 03.03.03 Pagnodumsnka nogro-
TOBKM HGakanaBpoB B MONIHOM 00beMe coaepXknTcs B paboumx nporpaMmmax AucumninH, dooHae
OLIEHOYHbIX CPEeACTB, NporpaMmax NPakTUK U UTOFOBOM aTTecTauumn.

CopepxaHue yyebHo-meToan4eckmx matepmnanos obecnevmsaeT He0H6Xo4MMbI YPOBEHb
n o6bem obpasoBaHuA, BKITOYAS U CaMOCTOATENbHYO paboTy 6akanaBpoB, a Takke npegycmart-
puBaeT KOHTPOJb KayecTBa ocBoeHust ctygeHTammn OOl B uenom m oTaenbHbIX €€ KOMMNOHEHTOB
(npunoxeHune 5).

Honsa npenogaBatenen, MMEKLWMX YyYEHYO CTeneHb U/MNn yvyeHoe 3BaHue, B obuiem
yucne npenogasartenen, obecneunBarowmx obpasoBaTenbHbI NPOLECC NO AAaHHOW OCHOBHOWM
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obpasoBaTtenbHOM NnporpaMmme, coctaBnsdeT He meHee 60 NPOLEHTOB, YYEHYO CTeneHb AOKTOpa
HayK n/unu y4yeHoe 3BaHue npodgeccopa MMeT He MeHee 8 NpoLeHTOB npenoaasartenen (npu-
noxeHue 6).

Honsa paboTHMKOB M3 yMcna pykoBoguTenen n paboTHUKOB OpraHm3auunmn, 4eaTenbHOCTb
KOTOpbIX CBSA3aHa C HamnpaBfeHHOCTbLIO (Npodunem) peanndyemon nporpammbl 6akanaespuarta
(Mmetowmx ctax paboTbl B AaHHOM NpodeccnoHanbHon obnactu He meHee 3 neT), B obuiem
yncne paboTHMKOB, peanuayloLmx nporpammy 6akanaspunaTa, He MeHee 5 NPOLEHTOB.

[Mpn MCNONb30BaHUN ANEKTPOHHbBIX N3gaHUN (NpuUnoXeHne 7) By3 obecneynBaeT Kaxaoro
oOy4aroLerocsi BO BpeMsi CaMOCTOATENIbHON NOATOTOBKM paboyMM MECTOM B KOMMbIOTEPHOM
Knacce ¢ JocTynomMm B IHTEpHET B COOTBETCTBUN C 06 EMOM N3yHaeMbIX OUCLIUMIIVH.

MomeweHns ans camoCTOATENbHON paboThbl 06yYarLMXCA OCHALLEHbI KOMMbIOTEPHOM
TEXHUKOWN C BO3MOXXHOCTbIO NoAKntoveHus K cetn "IHTepHeT" n obecneveHmem Joctyna B anek-
TPOHHYIO MHGOPMALMOHHO-00pa3oBaTENbHYIO Cpeay OpraHn3aumm.

By3 obecneyeH Heob6xooMMbIM KOMMSEKTOM SIMLEH3VOHHOIO NporpammMHoOro obecnevye-
HUS.

Bys pacnonaraet maTepuanbHo-TexHuM4eckon 6ason, obecneuymBatollen npoBeaeHune
BCEX BMOOB AUCLMMIMHAPHON U MEXOUCUUNIIMHAPHOM NOAroTOBKKW, NabopaTopHOM, NpakTuye-
CKOW N Hay4HO-MccregoBaTenbCckon paboTbl 06yyarowmxca, NnpeayCMOTPEHHbIX YY4ebHbIM nna-
HOM BYy3a, 1 OENCTBYHOLMM CaHUTAPHbIM 1 NPOTUBOMOXAaPHbLIM NpaBuiaMm n Hopmam (npunoxe-
Hue 8).

MaTtepuanbHo-TexHn4Yeckas 6asa, nverascs Ha dakynbTeTe, obecneunBaeT nposese-
Hue y4ebHoro npouecca B NofiHOM obbeme. PakynbTeT pacnonaraeT ABYMS MOTOYHbIMU NEKUN-
OHHbIMW ayANTOPUAMM, OCHALLEHHLIMU MYNbTUMEANNHBIMU MPOEKTOPaMKN U KOMMbIOTEPAMU AN
npeseHTauum ¢ 4OCTYyNoM B IHTepHeT, ayanTopusaMn Ans npoBeeHnUss CEMUHAPCKUX N NEKLNOH-
HbIX A48 rpynnel 15-25 yenosek, 7 nabopatopnamm, OCHaLEeHHbIMU COBPEMEHHOMN BblYUCNTESb-
HOW TEXHWKOW Ha Kaxgoro ctyaeHTa (10-15 4yenosek) M MMeOLWMMN YCrOBUSA ON1S NPOBeAeHUS
CEMUHapPOB C UCMOSb30BaHNEM MPOEKUMOHHOIO 060pya0oBaHus. YYebHble ayguTtopum oTBevaroT
CaHNTAPHO-TUTMEHNYECKMM HOPMaM.

6. XapakTepuctuka cpeabl By3a, obecneymBaroLlas pa3sButme ooLeKyNbTYypPHbIX U coLum-
anbHO-NIMYHOCTHbLIX KOMMNETEeHLUA BbiNMYyCKHUKOB

XapakTepucTukn cpeabl YHUBepcuteTa, obecneumBaiolime pasBuTUE OOLLEKYNbTYPHbIX
(coumnanbHO-NTMYHOCTHbIX) KOMMETEHLMI BbIMYCKHUKOB NpeacTaBneHbl B MpunoxeHun 9.

7. HopmaTuBHO-MeTOAMYECKOE ObecnevyeHme CUCTEMbI OLLEHKN KayecTBa OCBOEHUA Oby-
vyarowmmuca OOl 6akanaBpuaTa no HanpasneHuto nogrotosku 03.03.03 Paguodunsunka

B cootBetcTBUM ¢ PIOC BO no HanpasneHuto nogrotoekn 03.03.03 Pagnodusmka n Tu-
NoBbIM MOMOXEHNEM O BY3€ OLEeHKa KadecTBa ocBoeHunsa obydatowmmmca OOl 6akanaspuarte
BKMOYaET TEKYLMN KOHTPOSIb YCNEBAEMOCTU, MPOMEXYTOUHYIO U UTOTOBYIO rOCYOapCTBEHHYHO
aTTectauuio obyvaroLmxcs.

7.1. TeKywMi KOHTPONb YCNEeBAaeMOCTU U NPOMEXYTOYHasA aTTecTauus

HopmaTtuBHo-meToaMYeckoe obGecrneyeHme TeKyLLero KOHTpons ycrieBaeMocTu 1 npome-
XKYTOYHOW aTTecTaumm oby4atoLLMXCs OCYLLECTBMAETCS B COOTBETCTBUM C [TONOXEHNEM O TeKy-
Len aTTectaumm obyyaroLmxcs No nporpammam Bbicllero obpasoBaHusi BopoHexckoro rocy-
AapCTBEHHOro yHuBepcuTeTa 1 MNMonoxeHnem o NpoBeaeHU NPOMEXYTOYHOW aTTecTaunm oby-
YaroLmxcsi No obpasoBaTenbHbLIM NporpamMmmam BbiCLLErO 06pa3oBaHus.
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Ansa atTectaunmn obyyaroLmMxcs Ha COOTBETCTBME UX NEPCOHASbHbIX JOCTUXKEHMWI NoaTan-
HbIM TpeboBaHuam OOl cosgatoTca u yTBEpXKaalTCa POHAbI OLLEHOYHbIX CPeaCTB AN npoBe-
AEHUS TEKYLLLEero KOHTPONSA yCneBaeMoCTU M MPOMEXYTOYHOW aTTecTaumn. 9T (OoHAObl BKIIO-
YatoT: KOHTPOSbHbIE BOMPOCH! U TUMOBbIE 3a4aHnsA A58 NPaKTUYECKNX 3aHATUI, NabopaToOpHbIX U
KOHTPOSIbHbIX PaboT, KOMOKBMYMOB, 3a4€TOB M 9K3aMEHOB; TECTbI M KOMMbIOTEPHbIE TECTUPYIO-
LMe NporpaMmmbl; NPUMEPHY0 TEMATUKY KYpPCOBbIX paboT/mpoekToB, pedepaTtos 1 T.M., a Takke
WHble POPMbl KOHTPOMS, MO3BONSAIOLME OLEHUTH CTENeHb CHOPMUPOBAHHOCTU KOMMNETEHLMI
obyuvaroLmnxcs.

OueHouHble cpeacTBa NoApasaensTCcs Ha Tpy YPoBHS: 6a30BbIN, CPeaHUIN U NOBbILLEH-
HbIA, YTO COOTBETCTBYET OLEHKaM «Y0BNeTBOPUTESTbHOY», «XopoLwo» U «OTnuyHo». B poHaax
OLlEHOYHbIX CpeacTB NoapobHO NpeacTaBneHbl KPUTEPUN OLLEHNBAHWS.

TekyLmMin KOHTPOMb yCreBaeMoCTH BKITHOYaET BbINOSIHEHWE CTyAeHTaMun BCeX BUMAOB pa-
00T, NpefyCMOTPEHHbIX Y4EOHbLIM MAAHOM MO KOHKPETHbIM Y4e€OHbIM ANCUMNINHAM, OLIEHKY Ka-
yecTBa, rMybuHbl, 06bemMa yCBOEHMS CTyAeHTaMu 3HAHWUW KaXgoro pasgena u TemMbl y4ebHoum
ANCUMNNNWHBI, CTENEHN NX OTBETCTBEHHOCTU B y4ebe, ypOBHA pa3BuUTUS UX CMOCOBHOCTEN, Npu-
YMH, MeLLaLWMNX YCBOEHMIO y4ebHOro matepuana, yCTtaHOBEHME HeJOCTaTKOB, MMEIOLLNXCS B
y4ebHOM npouecce n onpeneneHne nyTem nx yCTpaHeHus.

KonunyecTtBo, cpoku, opMbl NPOBEAEHUS TEKYLLIErO KOHTPONS YCNeBaeMOoCTN U Kputepum
OLEHKM 3HAHWUWN, YMEHNN N HABLIKOB CTYAEHTOB MO KaXXAOMY BUAY KOHTPONSA onpeaensatTca pa-
6o4yen NnporpaMmon y4ebHON UCUMNNHBI, NCX0AA U3 ee CneunduKku.

TeKkyLWnn KOHTPOsb YyCneBaemMoCTU MNPOBOAUTCHA B YCTHOW WUNU NUCbMEHHOW doopme, a
TaKkKe C MCMOMNb30BaHNEM KOMMbIOTEPHOW TEXHUKN U B BUOE KOHTPOSIbHOW paboThbl, TECTUPOBa-
HUS, KONMOKBMYMA, BbINOMNHEHNA nabopaTopHbIX paboT, onpoca, 3awmThl (Npe3eHTaunn) pede-
paTa, 4enoBOoWn Urpbl, aHanusa cutyauuu, acce. [Npn TekyLwem KOHTpose ycneBaeMoCTH BbICTaB-
NATCA OLEHKN OTIINYHOY», «XOPOLLOY, «Y4OBETBOPUTENBHO», KHEYAOBETBOPUTESIbHOY, «3a-
4yeT», «kHe3a4veT».

PesynbTaTbl TEKYLIEro KOHTPOMS yCneBaeMoCT CTYQEeHTOB OTpaxatTcs B nNucte noce-
LLLIAEMOCTU M TEKYLLEN OLEHKN 3HaHMI obyyatowmxcs. PesynbraThl TEKYLLEro KOHTPONSA ycnesa-
€MOCTM CTYEHTOB paccMaTpuBaloTCs Ha 3acefaHusax kadeap 1 y4nTbiBaoTCA Npu nogseneHumn
NTOroB NPOMEXYTOYHOW aTTecTauun.

[MpomexyTodHaa aTTecTtauusi NPoOBOAUTCA B COOTBETCTBMM C Yy4ebHbIM MnaHoOM npo-
rpammbl. Llenb npoMexyTouHbIX aTTectaunn 6akanaBpoB — YCTAaHOBUTb CTEMNEHb COOTBETCTBUSA
AOCTUrHYTbIX Bakanaspammn NPOMEXYTOUHbIX pe3yibTaToB 06y4YeHUs1 (OCBOEHHbIX KOMMNETEHLMIA)
nnaHmpoBaBwmumcsa npu paspabotke OOl pesynbTtatam. B xoge NnpomMexXyTOYHbIX aTTecTauummn
NpoBepsAeTCcs ypoBEeHb CHPHOPMUPOBAHHOCTU KOMMNETEHLMI, KOTOpble sBRSTCA 6a30BbIMU MpuU
nepexoae K criegytowemy rogy obyyeHus.

[MpomexyTodHaa aTTecTaumnsa ody4varoLwmnxca ocylecTensaeTcs B oopMe 3K3aMeHOB U 3a-
yeToB. [lpoMexyTouyHasa aTtTecTaums He MOXeT BKNtoyaTb 6onee 10 ak3ameHOB 1 12 3a4eToB (B
yKa3aHHOE YNCIOo He BXOOAT 9K3aMeHbl U 3a4eTbl MO hmnandeckon KynbType 1 bakynbTaTUBHbLIM
ancumnnuHam) 3a ydebHbIn rog.

Mopsiaok, bopma, cuctemMa u KpuTepum OLLEHOK NPOMEXYTOYHOM aTTecTauun yTeepxaia-
I0TCS Ha 3acefaHun kadeapbl U 4OBOANTCA NpenofaBaTtenemM Ao cBefeHns obyyarwmxcs B Te-
YeHne Mecsila C Havana u3y4yeHus AUCLUUNINHLI.

[lonyck K aK3aMeHy OCYLLIECTBIISIETCA NOCNE BbIMOMHEHNSA CTYAEHTaMMW, BCEX BUAOB OTYET-
HOCTW, NPeayCMOTPEHHbIX y4ebHbIM NnaHoM. Pe3ynbTaTbl 3K3aMeHOB OnpeaenstoTca oueHKkamm
«OTIIMYHOY, «XOPOLLOY», YAOBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY

OueHKkn 3a 3a4eT UnNn ak3aMmeH MOryT BbICTaBNATbLCA 6e3 onpoca, No pesynbTatam Teky-
Len atTectaumm CTygeHTa B TeHEHNE CEMECTPA, HE paHee, YEM Ha 3aKITHUYMTENBHOM 3aHATUN.
Mpn Hecornacum cTygeHTa ¢ 9TOM OLEHKOW NocrneaHu BnpaBe caaBaTh 3a4eT UMM 9K3aMeH Ha
obLWMX OCHOBaAHUAX.
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3agaHus Ha NPOMEXYTOYHYH aTTecTaumio opopMsaTCa Ha 6naHkax KOHTPONbHO-U3Me-
pUTENbHbLIX MaTepuanos 1 BbIAAOTCHA BO BPEMS dk3aMeHa Unu 3adeTa ¢ bnaHkom nucTa oTeeTa,
nnMbo Ha nNUcTe OTBeTa CTyAEHTA, CoAepIKaLllero PeKBU3NTLI 3TOro brnaHka.

7.2. TocypapcTBeHHas utorosas atrectauusa BbinyckHukoB OOl 6akanaBpuara

"ocyaapcTBeHHasi uToroBas atTectaumsi BblMyCKHMKA BbiCLLIEro y4ebHOro 3aBeaeHns sB-
nsetcs obs3aTenbHON U OCYLLECTBSETCA Nocne OCBOeHus obpasoBaTenbHON NporpamMmbl B
NnosiHoOM ob6beMe.

PernameHnTupyetcsa lNonoxeHnem o nopsake npoBeaeHUs rocyapCTBEHHON UTOroBOM aT-
TecTauum no obpasoBaTernbHbIM NporpamMmmMmam Bbicllero obpasoBaHusi - nporpammam Oaka-
naspwuarta, nporpammam creumnanureta u nporpammam maructpatypbl BopoHexckoro rocyaap-
CTBEHHOrO yHMBepcuteTa u Nporpammon MTOrosom (rocyfapCTBEHHON UTOrOBOKW) aTTecTaunu.

Llenb rocypapctBeHHon utoroBon attectaumm (TMA) BbINYCKHUKOB — YyCTaHOBIieHWE
YPOBHSA rOTOBHOCTU BbIMYCKHMKA K BbIMONIHEHUIO NpodheccnoHanbHblix 3agad. OCHOBHbIMM 3aga-
Yyamn MTOroBOW aTTecTauuu SABMSKOTCS - NpoBepKa COOTBETCTBUSA BbIMyCKHUKA TpeboBaHUAM
®IOC BO n onpeaeneHne ypoBHs BbINONIHEHUS 3a4a4, NOCTaBlEHHbIX B 06pa3oBaTenbHOM Npo-
rpamme BO.

locyaapcTBeHHasi UToroBasi atTecTaumsi BKIKOYAET BbINOSIHEHME U 3aLUUTY BbIMyCKHOM
KBanudmkaunoHHon paboTbl. Bpems, KOTopoe 0TBOAUTCHA Ha roCyAapCTBEHHYIO UTOrOBYIO aTTe-
cTaumio, onpegensieTcst Y4ebHbiM nfiaHOM No OCHOBHOM obpasoBaTenbHoun nporpamme ([Mpwuno-
XeHue 3).

Bys paspabaTtbiBaeT v yTBep)KaaeT TpeboBaHns K cogepKaHuio, 00 beMy 1 CTPYKType Bbl-
MYCKHbIX KBannUKauNOHHbIX paboT.

BakanaBpckue BbiNyCKHble KBannMuUKaLunoHHble paboTbl BbINOSTHAKTCA N0 TEMaM, yTBep-
XOEHHbIM Y4YeHbIM COBETOM (pun3n4eckoro dakynbTeTa.

TemaTtnka BbIMyCKHbIX KBanMUKaLNOHHbIX paboT HanpasneHa Ha pelleHne npodeccuo-
HanbHbIX 3agay:

MaTeMaTU4yeckoe U KOMMbITEPHOE MOAENMPOBaHME MaTepuaroB, KOMMOHEHTOB, 3feK-
TPOHHbIX NPMOOPOB N YCTPOUCTB MUKPOINEKTPOHUKN Pa3fMYHOro dyHKLUMOHANbHOIO HasHaye-
HUS;

aHanm3 n paspaboTka METOOOB TEOPETMYECKOrO U IKCMEPMMEHTANbHOIO UCCneaoBaHus
KOHCTPYKLMN N TEXHOSNOMMN KOMMNOHEHTHOM 6a3bl COBPEMEHHOWN 3NEKTPOHUKN;

NPUOOPHO-TEXHONOIMYeckoe nNpoekTupoBaHue nsgenuin CBY anekTpoHuky;

nccrnegosaHne U3MYECKUX MPOLLECCOB B MOMYyNPOBOLAHMKOBLIX Npubopax pasnnuyHoro
PYHKUMOHANbHOIO Ha3Ha4YeHus.

8. ﬂpyme HOpMaTUBHO-MeToANYEeCKMNe OOKYMEeHTbl U maTepuanbl, obecneunBarowme Ka-
4eCTBO NOAroToBKu 06yqarou.mxc;|

KoopanHauus pa3paboTkm n yHKLUMOHNPOBAHNSA CUCTEMbI MEHEAKMEHTA Ka4ecTBa 1 He-
3aBMCUMOM OLIEHKM KayecTBa obpasoBaHua B BI'Y ocylwectensetcs CoBeToM No KayecTBy, Aes-
TENbHOCTb KOTOPOro pernaMmeHTupyetcs NonoxeHnem o coBeTe No KadecTBy BopoHexckoro roc-
yaapcTBeHHOro yHnsepcuteta. CoBeT No Ka4yecTBY KOOPAMHMPYET AEATENbHOCTb YY4ebHbIX Noa-
pasgneneHun YHuBepcuteTa B ob6nactu kadectsa o6pa3oBaHms U €€ HE3AaBUCHMMOWN OLEHKMN.

MexaHun3mMbl 06ecrneyeHnss KayecTBa NOAroTOBKM 0Oy4atoLmMXCa NPeACTaBeHbl B JTIOKanb-
HbIX HOPMAaTUBHbIX akTax, paspabotaHHbix PIBEOY BO "BI'Y" ana obecneveHns obpasoBaTenb-
HOro npouecca, B TOM Yucre Ans aganTupoBaHHO obpa3oBaTenbHOM NporpaMmebl, Takux Kak:

- MNonoxeHwne o TekyLlen aTTecTaumm obyvaroLwmnxcs no nporpaMmMmam Bbicluero obpasoBa-
HMs1 BOpoOHeXCKoro rocygapCTBEHHOIO YHUBEPCUTETA;
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- [NonoxeHne 0 NpoBeAEHUN MPOMEXYTOYHOW aTTecTauumn obyvarwmxcs no obpasosa-
TenbHbIM NpOrpamMmmMam BbicLlero obpasoBaHus;

- [NonoxeHune o0 nopsgke peanuaaumm GUCUUNNMH (Moaynen) no pusndeckon KynbType mn
crnopty B BopoHexckoM rocygapCTBEHHOM yHUBEpPCUTETE, B TOM YUChe ANS Ny C orpaHuyeH-
HbIMW BO3MOXHOCTSIMU 340POBbS;

- NMonoxeHns 0 Nopsiake NpoBeAeHUst rocyaapCTBEHHOMW UTOrOBOW aTTecTaumm no obpa-
30BaTefbHbIM NporpaMmmam BbiclLero obpasoBaHus - nporpammam 6akanaepuaTa, nporpammam
crneunanurteTa n nporpaMmmamM mMarmctTpatypbl BOpOHEXCKOro rocyaapCTBeHHOro YHMBepcuTeTa.

- MNonoxeHne o nopsigke NpoBefeHUs NpakTMK oby4vatowmxca B BopoHexxckom rocyaap-
CTBEHHOM YHMBepcuTeTe no HanpasneHnto nogrotoskn 03.03.03 dusuka.

OnpepgeneHne pesynbTaToB 06y4YeHMs OCYLLECTBNAETCS B NPOLIECCE aTTeCTaLMN BbINyCK-
HWKOB NMyTEM 3KCMEPTHOro OLEHMBAHUSA, ONpoca BbIMYCKHUKOB 1 paboTogaTenen Ha ocHoBe A0-
KyMEHTUpOBaHHOW npouenypbl NonoxeHns o He3aBMCUMOW OLIEHKEe KadecTBa obpasoBaHus B
BopoHexckom rocyaapCTBEHHOM YHMBEPCUTETE, KOTOPOE yCTaHaBnnBaeT NnopagoK NpoBeaeHns
He3aBMCMMOWN OLIEHKM KayecTBa 0Opa3oBaHUS U pernaMmeHTupyeT yvyacTue B OCYLLEeCTBIIEHUMU
OLEHOYHOW AeATenbHOCTM 0by4vatoLmxcsl, BbiMyCKHUKOB, paboTogaTtenen n/mnm nx obbeguHe-
HUN W YNOSNIHOMOYEHHbLIX OpPraHoB, NGO aBTOPM30BAHHBLIMU HaLMOHarbHLIMKM Npodeccuo-
HaNbHO-06LWECTBEHHBIMIN OpraHM3aunsiMn, BXOAALWMMN B MEXAYHAPOAHbIE CTPYKTYpbI.

Ha ocHoBe faHHOM npoueaypbl n3yyarTcs NOTPEeOHOCTN BCEX 3anHTEPECOBaHHbIX CTOPOH
N pernameHTMpyeTcs y4dacTne B OCyLLECTBEHMM OLLEHOYHON AeATENbHOCTN 0byYaloLWwmnxcs, Bbl-
NyCKHMKOB, paboToaaTenen n/mnn nx o6 beanHeHNn n ynonHOMOYEHHbIX OpraHoB, NpeacTaBuTe-
nen npogeccmoHanbHbIX COOBLLECTB, HAaY4YHO-NeAarormyecknx paboTHUKOB N MHbIX 3aUHTEPECO-
BaHHbIX MWL, B KAYECTBE 3KCMEPTOB.

BHyTpeHHAS He3aBMCUMas OLeHKa KayecTBa paboThbl negarormyeckux paboTHNUKOB NPOBO-
ANTCS B COOTBETCTBMM C [lonoxeHnem o6 opraHusaumm n nposegeHnmn atrectaumm padboTHUKOB
BopoHexckoro rocyaapctBeHHOro yHusepcuteta. MaTtepuansl atTrectaumm nepefaroTcs B Aeka-
HaT gpakynbTeTa, peanusytowero OOI, ana nepegaydn kypatopy OOl ¢ uenblo aHanu3a u pas-
paboTKM KOPPEKTUPYIOLLNX MEPONPUATUMNA.

PerynapHoe nposegeHne camoobcrneoBaHUs MO COrNacoBaHHbIM  KpUTEPUSM  AOSS
oLeHKM geaTtenbHocTM no peanu3aumm OOl BkNtoYaeT exerogHoe npoBeneHME BHYTPEHHUX
ayauToB COrnacHo yTeepxaeHHbIM NnaHam-rpadmkam BHYTPEHHUX ayauTOB, OCYLLECTBNAEMbIX
OTAENOM KOHTpons kadyecTBa obpasoBaHus Grb0OY BO «BopoHeXCKkMii rocyaapCTBEHHbIN YHU-
BepcuTeT». 1o pesynbTatamMm BHYTPEHHUX ayAUTOB COCTaBAATCA OTYETHI, MaH KOPPEKTUPYIO-
LWKNX 1 Npeaynpexaarowmx MeponpuATNn, OCYLLLECTBNSIETCA MOHUTOPUHT BbIMOSIHEHUS NiaHa.

PaspaboTtumku OOIT:

[ekaH duandeckoro pakynoreta i ' /A.M. BobpeLuos/
3aBeqyoLwmin Kapeopomr NEeKTPOHUKN = / A.M. bobpeLuos /
y.
/L-/. .
KypaTop HanpaBneHus /(’7-/ /K0.3. Kopuarut/

Mporpamma pekomeHgoBaHa Y4eHbIM COBETOM (hr3nyeckoro akynbteta
oT 24.05.2019 r. npoTtokon Ne 4.
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OneKkTpu4ecTBO U MarHeTU3M )
KonebaHusa n BonHbI, onTuKa 3
O6wun hmsmdeckmin NPaKTUKym 3
ATOMHasa u agepHasa dusmka

ATomHas dusnka 3
ApnepHasa dusunka 3
MaTemaTtuka

MaTemaTuyeckuin aHanua (9 3(3)
AHanuTudeckasa reomeTpus K C)
JlnHenHas anrebpa K C]
OuddepeHumnansHble ypaBHEHNS K 3a0
BeKTopHbIN N TEH30PHbLIM aHanu3 K 3
Teopusa BEpOATHOCTEN N MaTeMaTu- 5
yeckasi cTaTucTuka

Teopus PyHKLMIA KOMNITEKCHOTIO ne- 3
pEMEHHOro

WHTerpanbHble ypaBHeHWs 1 Bapua- K 3
LIMOHHOE UcYncneHne

WHopmaTnka

NHudopmaTtuka 3
ANropuTMbl U A3bIKU NPOrpamMmmMmpo- 3
BaHusA

TeopeTnyeckasa unsmka

TeopeTnyeckas MexaHuka 3a0
OnekTpoguHamunka )
KBaHTOBas mexaHuka )
TepmognHamumka n ctaTucTnyeckas 3

dusunka

dusnka konedaTenbHbIX N BOSTHO-
BbIX MPOLIECCOB
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Teopusa konedaHun

PacnpocTpaHeHue anekTpomarHuT-
HbIX BOJTH

CratucTtnyeckas pagmodusmka

dunsnka BOSTHOBbLIX npoueccos

Ol w |

OneKTpPoHUKa

PagnoanekTpoHuka

dunsnyeckas AJIEKTPOHMKaA

Lindposas obpaboTtka curHanos

KeBaHTOBasi pagnodumsnka

OcCHOBBI Hay4HbIX UccregoBaHUM B
pagnoduamnke

w VOVl

TeopeTquCKme OCHOBbI pagnoTex-
HUKKN

MeToabl MatemaTmnyeckon usmkm

YncneHHble MeToabl U MaTeMaTude-
CKoe MoaennpoBaHue

BesonacHoOCTb XN3HeaeAaTeNnbHOCTH

dusunyeckas KynbTypa u cnopt

AcTpoduamnka

ATOMHbIN cnekTpanbHbIi aHanns

WWWw| 0o o

Bnok 1

BapuatuBHas 4YacTtb

PagnoTtexHudeckme uenun n curHanbl

Cneunpaktukym

®yHKUMOHaNbHas 3MeKTPOHUKa

MporpammMupoBaHue Nornyeckmnx
NHTErparnbHbIX CXeM

OnekTpoguHamumka CBY

W| W | WWw W

OneKTUBHbIE ANCLMNIIUHBI NO PU3N-
YeCKoW KynbType 1 CropTy




17

OucumnnuHel no Bbibopy 51.B.1B.1

MmnynbcHas n undpoBasi anekTpo-
HUKa

MoaenupoBaHne HENMMMHENHbIX CU-
cTeM

OucunnnuHel no Boibopy 61.B.1B.2

Lindposble cnuctemsl

aﬂeKTpOMaI'H NTHaA COBMEeCTUMOCTb
Paano3aNeKkTpoHHbIX CpeacTB

OucumnnnHel no Beibopy 51.B.[AB.3

MaLUWHHBIN aHanNu3 3NEeKTPOHHbIX
cxem

KoMnbloTEePHbI CUHTE3 9MNEKTPOH-
HbIX CUCTEM

OucumnnuHel no Bbibopy b1.B.AB.4

MporpamMMmpoBaHMe MUKPOKOHTPOSI-
nepos

MawwmnHHas onTuMmnsaung aneKTPoH-
HbIX YCTPONCTB

OucumnnnHel no Bbibopy 61.B.[AB.5

basoBble CTpYKTYpbl MHTErpansHom
ANEKTPOHUKM

OcHoBbl BNOEO3NMEKTPOHNKHN

OucumnnnHel no Bbibopy 51.B.[1B.6

OcCHOBbI TEOPUM NUHWUIA NepeaaY

Panwocbmvmecme mMeToabl

OucumnnnHel no Bbibopy 61.B.AB.7

OcHoBbl kpunTorpadum

TexHnyeckue cpeacTsa 3allmTbl UH-
TennekTyanbHon co6CTBEHHOCTH
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TexHonornm ynpasneHuns undpo-
BbIMW NpaBamu

Bnok 2

BapVIaTI/IBHaFI 4acTb

YyebHas npakTrka no nony4YeHuto
nepBUYHbIX I'IpOCbeCCI/IOHaJ'IbeIX
yMeHMVI M HaBbIKOB, B TOM 4uUcle

lMpoun3sBoacTBEHHAs npakTuka no no-
nyyeHunto NnpogeccmoHanbHbIX yme-
HWIA 1 onbITa NPodeccUoHarbHON
AEeATenbHOCTU

3,30

MponsBoacTBEHHAs NpaKTUKa,
npeaauniioMHas

30

Briok 3

BasoBasd yactb

MoaroToBka K 3alumTe U 3awmTa
BKP

dakynbTaTvBbl. BapuaTtuBHas YacTtb

Teopusa onTUYECKMX CUCTEM Tene-
KOMMYHUKaLNIA

MporpammMupoBaHue Ha A3blke
Python
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MaTemaTuka

MaTemaTtuyeckuin aHanma + + K(9) 3(3)
AHanuTtudeckasa reomeTpus + + K 3
JlnHenHas anrebpa + + K C]
IOunddepeHumnanbHble ypaBHEHNS + + K 3a0
BeKTOpHbI N TEH30PHLIN aHanu3 + + K 3
Teopusa BepoATHOCTEN U MaTeMaTn- + + 3
yeckasi cTaTucTuka

Teopusa pyHKUUIN KOMMNIIEKCHOrO ne- + + 3
peMeHHOro

NHTerpanbHble ypaBHEHUS U Bapua- + + K 3
LMOHHOE UcYncneHne

WHopmaTnka

WHcpopmaTuka 3
ANropuTMbl U A3bIKU NPOrpamMmmMmpo- 3
BaHusA

TeopeTnyeckasa unsmka

TeopeTuyeckasa MexaHuka + 3a0
OnekTpoguHamunka + 3
KBaHTOBas mMexaHuka + 3
TepmognHamumka n ctatucTnyeckas + + 35
dusunka

®usnka konebaTenbHbIX N BOSTHO-

BblX NPOLLECCOB

Teopusa konedaHun + 3
PacnpocTtpaHeHue anekTpomarHuT- + 3
HbIX BOJTH

CraTtucTtudeckasi paguodumsmka 3
dun3mka BOSTHOBbBIX NPOLECCOB 3
OnNEeKTPOHMKA

PagunoanekTpoHuka + )
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dunsnyeckas AJIEKTPOHMKaA

LUndposas obpaboTka curHanos

KeBaHTOBas pagnodusnka

OcHOBbI Hay4HbIX UCCreaoBaHun B
pagnoduamnke

w 0|0

TeopeTquCKme OCHOBbI pagnoTex-
HUKKN

MeToabl MatemaTmn4eckon unsmkm

YncneHHble MeToabl U MaTeMaTU4e-
CKoe mogernnpoBaHue

BbesonacHOCTb XN3HeOeaTenbHOCTH

dunsnyeckasn KynbTypa n CcnopT

AcTpoduamnka

ATOMHBI CriekTpanbHbIn aHanns

WWwww| © Ol

Briok 1

BapVIaTVIBHaFI 4acTb

PagnoTtexHudeckne uenun u curHansbl

Cneunpaktukym

q)yH KUMnoHarbHaaA 3J1EKTPOHUKa

MporpaMMMpoBaHne NorM4yeckmx
MHTEerpanbHbIX CXEM

OnexkTpoguHammka CBY

OneKTUBHbIE ANCUMNIIMHBI NO PU3N-
YeCKoW KynbType 1 CropTy

W W W [ Ww

OucumnnnHel no Bbibopy 61.B.1B.1

MmnynbcHasa v umdpoBas anekTpo-
HWKa

MoaenupoBaHne HENMMHENHbIX CU-
cTeM

OucunnnuHel no BeiGopy 61.B.1B.2

Lindposkie cuctemsl
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OnekTpoMarHMTHasi COBMECTUMOCTb
pPaanoanekTPOHHbIX CPEACTB

OucumnnnHel no Beibopy 51.B.[1B.3

MaLUWHHBIM aHanNU3 3NEeKTPOHHbIX
cxXem

KoMnbloTEPHbI CUHTE3 9MNEKTPOH-
HbIX CUCTEM

OucunnnuHel no Boibopy 61.B.AB.4

MporpaMMmpoBaHne MUKPOKOHTPOS-

MaLunHHas onTMMmn3aums dNeKTPoH-
HbIX YCTPONCTB

OucunnnuHel no Boibopy 61.B.AB.5

Ba3soBble CTPYKTYpbl MHTErpanbHOM
3MEeKTPOHUKM

OcHoBbl BNOEO3NMEKTPOHUNKHN

OucumnnnHel no Beibopy 51.B.[1B.6

OcCHOBbI TEOPUU NUHWUIA Nepeaay

Pap,wocbmvmecme mMeToabl

OucumnnnHel no Bbibopy 61.B.AB.7

OcHoBbl kpunTorpadcun

TexHudeckne cpeacTBa 3allnTbl NH-
TenneKTyaanon cob6CTBEHHOCTU

TexHonornm ynpaeneHus unudpo-
BbIMW NpaBamMu

Briok 2

BapVIaTI/IBHaFI 4acTb

YuyebHasi npakTvka no nonyyYeHunto
NepBUYHBLIX NPOECCUOHANBHbIX
YMEHUI 1 HaBbIKOB, B TOM Y1CIe
NepBUYHBLIX YMEHUI 1 HaBbLIKOB
Hay4HO-UccnenoBaTenbCKon aes-
TENbHOCTU




23

Mpon3BoACcTBEHHAs NpaKTuMKa no no-
NyYeHuto NpogeccrmoHanbHbIX yme-

HWIA 1 OnblTa NPOMECCUOHANBHOM 3,30
[eaTenbHOCTH
MpoussoacTBEHHas NpaKTuKa, 30

npeagannnomMmHan

Briok 3

BasoBasg yactb

MoaroToBKa K 3alumMTe U 3awmTa
BKP

<Da|<yn bTaTUBbI. BaplllaTI/IBHaFI 4YacTb

Teopust ONTUYECKMUX CUCTEM Tene-
KOMMYHUKaLNI

lMporpamMmmmpoBaHne Ha s3blke
Python
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MpodeccrnoHanbHble KOMMNETEHLNK

q)OprI OUEHOYHbIX
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Bbriok 1 [BasoBas 4YacTb
NcTopusa C)
Pycckui A3bIk 1 KynbTypa peyu 3
OKOHOMUKaA C)
lMpaBoBeneHue 3
dunocodusn C)
MHoCTpaHHbIN A3bIK 3(2) 0
O6wwas dursmka
MexaHuka 9
MonekynsipHas dounauka C)
OneKTpn4ecTBO 1 MarHeTU3M )
KonebaHus n BonHbI, onTuka 3
O6LWnin hr3nYECKUIA NPaKTUKYM 1C)
ATOMHas u agepHas usnka
ATomHasa dusnka 3
AnepHas dusuka 3
MaTemaTuka
MaTemaTtuyeckuin aHanma K(9) 3(3)
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AHanuTudeckasa reomeTpus K C)
JlnHenHas anrebpa K C)
OuddepeHumnansHble ypaBHEHNS K 3a0
BeKTOpHbI N TEH30PHLIN aHanu3 K 3
Teopusa BEpOATHOCTEN N MaTeMaTu- 3
yeckasi cTaTucTuka

Teopusa pyHKUUIN KOMMNIIEKCHOrO ne- 3
peMeHHOro

WHTerpanbHble ypaBHeHWs U Bapua- K 3
LIMOHHOE UcYncneHne

WHopmaTnka

NHudopmaTtuka 3
ANropuTMbl U A3bIKM NPOrpamMmmMmpo- 3
BaHusA

TeopeTnyeckasa unsmka

TeopeTuyeckasa MexaHuka 3a0
OnekTpoguHamuka C)
KBaHTOBas MexaHuka C)
TepmognHamuka n ctatucTnyeckas

dusunka

®usnka konebaTenbHbIX 1 BOSTHO-

BblX NPOLLECCOB

Teopus konebaHun C)
PacnpocTtpaHeHue anekTpomarHuT- 3
HbIX BOJTH

CraTtuctudeckasa paguodusnka )
®un3nka BONHOBbIX NPOLIECCOB 3
OnNEeKTPOHMKA

PagunoanekTpoHuka C)




26

dunsnyeckas AJIEKTPOHMKaA

LUndposas obpaboTka curHanos

KeBaHTOBas pagnodusnka

OcHOBbI Hay4HbIX UCCreaoBaHun B
pagnoduamnke

w Voo

TeopeTnyeckne OCHOBbI paamoTex-
HUKU

w

MeToabl MatemaTnyeckon nsnkm

YncneHHble MeToabl U MaTeMaTu4e-
CKoe MoaennpoBaHue

BesonacHOCTb XN3HegeaTelbHOCTH

dunsnyeckasn KynbTypa un cnopT

AcTpoduamnka

ATOMHbIN crniekTpanbHbIi aHanus

WWWw| W

Bnok 1

BapnatuBHas 4YacTtb

PagnoTtexHudeckme uenun n curHanbl

Cneunpaktukym

q)yH KUnoHarnbHaaA 3J1EKTPOHUKA

MporpammMupoBaHue Nornyeckmnx

OnekTpoguHamuka CBY

WWw|w| O

OneKTUBHbIE ANCLMMIUHBI N0 PU3N-
YecKoW KynbType 1 crnopTy

w

OucumnnnHel no Bbibopy 61.B.1B.1

MmnynbcHas n undpoBasi anekTpo-
HWUKa

MogenupoBaHne HeNMHENHbIX CU-
cTem

OucunnnuHel no Beibopy 61.B.1B.2
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Lindposbie cnctemsl

aﬂeKTpOMaI'H NTHaA COBMEeCTUMOCTb
Paano3aNeKkTpoHHbIX CpeacTB

OucumnnuHel no Bbibopy 61.B.4B.3

MaLUWHHBIN aHanNu3 3NEeKTPOHHbIX
cxeMm

KOMMNbIOTEPHBLIN CUHTE3 ANIEKTPOH-
HbIX CUCTEM

OucumnnuHel no Bbibopy b1.B.AB.4

MporpaMMmpoBaHne MUKPOKOHTPOS-

MawwmHHas onTuMmnsauns aneKkTPoH-
HbIX YCTPONCTB

OucumnnuHel no Bbibopy 61.B.[AB.5

basoBble CTPYKTYpbl MHTErpanbHOm
9NEKTPOHUKM

OcHoBbil BNOEOINEKTPOHUKA

OucunnnuHel no Boibopy 61.B.AB.6

OcHoBbI TEOPUM NNHWIA Nepeaay

Pagnogunsmnyeckne metoabl

OucunnnuHel no Beibopy 61.B.AB.7

OcHoBbl kpunTorpadum

TexHnyeckue cpeacTsa 3almTbl UH-
TennekTyanbHon co6CTBEHHOCTH

TexHonornm ynpasneHuns undpo-
BbIMW NpaBamu

Briok 2

BapVIaTVIBHaFI 4acTb
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YuyebHasi npakTvka no nonyyYeHunto
NepBUYHBLIX NPOdECCUOHANbBHbIX
YMEHWI 1 HaBbIKOB, B TOM YuCe
NepPBUYHBLIX YMEHUI 1 HaBbIKOB
Hay4HO-UccneaoBaTenbCcKon aes-
TenbHOCTH

MNpounssoacTBeHHas NpakTuKa no no-
nyYeHunto NpogeccrmoHanbHbIX yme-

HWUI 1 onbITa NPOMECCHOHAaNbLHON + + 3,30
LesATeNbHOCTH

lMponssoacTBeHHas npakTuka,
+ + + 30
npepanniomMmHas

Briok 3 BasoBasg yactb

MoaroTtoBKa K 3alumMTe U 3awmTa
BKP

<Da|<yn bTaTUBbI. BaplllaTI/IBHaFI 4YacTb

Teopust ONTUYECKMUX CUCTEM Tene-
KOMMYHUKaLNI

lMporpammmpoBaHmne Ha s3blke
Python

*Mpumeyanve: K - koHTponbHas pabota, P - pedepar;
O - ak3ameH, 3 - 3a4eT, 3a0 - 3a4eT ¢ oueHkon; KP - kypcoBas pabota
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MpunoxeHune 2 KaneHpaapHbIN y4eOHbIN rpadmk

03.03.03 Pagnoguamka

Mpodunb: KomMnbloTepHasi anekTpoHuKa Cpok obyyeHusi: 4 roga
Ksanudumkauus: bakanasp dopma obyueHus: ouHas
* * 3 %
| * EX
I | emEIE s 2 5 K
[ | * ra * *13
*13 K * E)
[ | * EX * | EXRRFA
[~ | * [ | | 2] [V
z = SERNH 5|25
[ | * e * L+ FARETS
*13 K * 2 y K
* e *
[ * | * EX 3 |
I - 2|3 B =13 n K
| * ra il I3 [+ ]
*13 K 3
|| * 13 | * E) 0ol A
[~ | * EX 3| [ma[a
*
e | * 5 i amesldma G ENE
| * 3| [ *151>5] [mald
% 3 K 3l [ATn

TeopeTnyeckoe 0bydyeHne

JK3aMEHALMOHHbIE ceccumn

YyebHast npakTuka

MpounssBoacTBEHHAs MpaKTuka

glal<x|w

MpeaavnioMHas npakTuka

3almTa BbINYCKHON KBaNMGUKALMOHHOWM
paboTbl, BK/OYAs NMOArOTOBKY K npoueaype
3aLuTbI U NpoLeaypy 3aLuTbl

KaHukynbl

Hepaboune npasaHuyHble aHW (He BKIOYast
BOCKpeceHbs)
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MpunoxeHue 3. Y4eOHbIN NnaH

1 KypcC
Cemectp 1 Cemectp 2
AxafeMmnYecKmx 4acoB AKafeMmnYecKmxX 4acoB
Ne [MHpekc HaumeHoBaHue K K K se. |Hemens |k K K se. |Hemens
OHTPOJIb .e. OHTPOJTb .e.
P Bcero o Jlex | a6 | Mp | CP oHT A P Bcero o Jlex | a6 | Mp | CP oHT A
TakKT. ponb TaKT. pornb
UTOr O (c dakynbTaTBaMK) 1134 30 1134 30
20 1/6 20 1/6
MUTOI0 no Or (6e3 dakynbTaTMBOB) 1134 30 1134 30
TO: 17 TO: 17
AncLuJivHbI 11341510176 (102 | 232480144 | 30 | 1/2 1134|526 | 174 (102 | 250|464 |144| 30 | 1/2
3:22/3 3:22/3
1 |B1.5.01 WcTopus k3 144 | 32 | 16 16 | 76 | 36
2 |B1.5.02 Pycckuii s13bIk U Ky/nbTypa peuu 3a 72 16 | 16 56 2
3 |B1.5.03 DKOHOMMKA k3 108 | 32 | 16 16 | 40 | 36 3
4 |b1.6.04 MpaBoBefeHue 3a 108 | 32 | 16 16 | 76 3
5 |B1.5.06 MHOCTpaHHbIN S3blK 3a 72 | 34 34 | 38 2 3a 72 | 34 34 | 38 2
6 |b1.5.07 O6Lwas dusmka Ok33akK| 270 | 136 34 | 68 | 34 [ 98 | 36 | 7.5 Ok33akK| 270 | 136 34 | 68 | 34 [ 98 | 36 | 7.5
b1.5.07.01 MexaHwuka Ok3 K 144 | 68 | 34 34 | 40 | 36 4
B1.5.07.02 MonekynsipHas dusvka Ok3 K 144 | 68 | 34 34 | 40 | 36 4
B1.5.07.05 06wy pursmyecknin NPakTUKyM 3a 126 | 68 68 58 3.5 3a 126 | 68 68 58 3.5
Ok3(2 Ok3(2
10 [51.5.09 Matemaruka <, | 288 | 152| 68 84 |64 | 72| 8 < | 324 | 152| 68 84 |100]| 72 | 9
11 |B1.5.09.01 MaTeMmaTu4eckuii aHanms OksK | 144 | 84 | 34 50 | 24 | 36 4 SksK | 180 | 84 | 34 50 [ 60 | 36 5
12 |61.5.09.02 AHanuTnyeckas reomeTpus Ok K 144 | 68 | 34 34 | 40 | 36 4
13 |61.5.09.03 JIvHeiiHas anre6pa Ok3 K 144 | 68 | 34 34 | 40 | 36 4
14 |B1.5.10 Moaynb "MHdopmaTuka" 3a 216 | 68 | 34 | 34 148 6 3a 180 | 68 | 34 | 34 112 5
15 |B1.5.10.01 MHdopmaTuka 3a 216 | 68 | 34 | 34 148 6
16 |b1.5.10.02 ANropuTMbl 1 S3blKM MPOrpaMMMPOBaHUS 3a 180 | 68 | 34 | 34 112 5
17 [B1.B.19 dusnyeckas KynbTypa u cnopt 3a 18 18 8 10 0.5 3a 18 18 6 12 0.5
18 |51.8.06 3NeKTUBHbIE AUCLIMMINHBI MO (hU3UYEeCKoN 54 | 54 54 54 | 54 54
KyNbType U CropTy
®OPMbl KOHTPOJ1SA 3k3(4) 3a(5) K(3) 3k3(4) 3a(5) K(3)
PTG [ T T T [ T [ T T [ T T T T T
A [ (mnaw) N O I | [ [ [ T 1
KAHVKYJ1bI [ 13/6 | 8
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2 KypcC
Cemectp 3 Cemectp 4
AKaeMM1YeCKNX YacoB AkaeMM1YeCcKnX Yacos
Ne |NHpekc HaumeHoBaHune K " " se. |Henens |k " K se. |Hene
OHTPOJb .e. .e.
P Bcero o Jlex | a6 | Mp | CP oHT A enTpone Bcero o Jlek | a6 | Mp | CP oHT Aenb
TaKT. posb TaKT. ponb
UTOr O (c dakynbTaTBaMK) 1134 30 1212 32
20 1/6 21 4/6
UTOrO no OI (6e3 dhaKynbTaTMBOB) 1062 28 1212 32
TO: 17 T0: 17
ancumivHbl 11341542188 (100|254 448|144 | 30 | 1/2 1104|498 (168 (152 (178 (462|144 | 29 3 2' 2/3
3:22/3 )
B1.6.05 dunococdus k3 108 | 50 | 16 34 | 22 | 36 3
2 |B1.B.06 MHOCTpaHHbIN 513blk Ok3 108 | 34 34 | 38 | 36 3
3 |B1.5.07 O6was dusmka Ok33aK| 234 | 136 | 34 | 68 | 34 | 62 | 36 | 6.5 Ok33aK| 306 | 136 | 34 | 68 | 34 | 134 36 | 8.5
4 |b61.5.07.03 DNEeKTPUYECTBO U MarHeTM3m Ok3 K 144 | 68 | 34 34 | 40 | 36 4
5 |B1.6.07.04 KonebaHua v BOJHbI, ONTUKA k3 K 144 | 68 | 34 34 | 40 | 36 4
6 |b1.5.07.05 O6wWmit PpU3NYEeCcKUin NPaKTUKYM 3a 90 | 68 68 22 2.5 3a 162 | 68 68 94 4.5
Ok3 3
7 |B1.5.09 MaTeMmaTyka saoK(2) | 360 | 168 84 84 | 156 | 36 | 10 oxa(2) 3a| 324 | 132 66 66 [120| 72 | 9
B1.5.09.01 MaTtemMaTuyeckuin aHanus Ok3 K 144 | 68 | 34 34 | 40 | 36
B1.5.09.04 OnddepeHumanbHble ypaBHEHUS 3a0K | 108 | 68 | 34 34 | 40
10 [B1.5.09.05 BeKTOPHbIN U TEH30PHLIN aHaNu3 3a 108 | 32 | 16 16 | 76
11 |B1.5.09.06 Teopusi BEPOSITHOCTEN U MaTeMaTuyeckas 3 108 | 50 | 34 16| 22 | 36 3
CTaTUCTUKa
12 |61.5.09.07 Teopusi GyHKLMi KOMNEKCHOTO % | 144 | 50 | 16 34 | 58 | 36 | 4
nepeMeHHoro
13 |B1.5.09.08 WHTerpanbHble ypaBHEHUs 1 BapMaLMOHHOE 3a 72 | 32| 16 16 | 40 2
ucumcneHme
14 [B1.B.11 TeopeTunyeckas dusnka 3a0K | 180 | 84 | 34 | 50 96 5
15 [B1.5.11.01 TeopeTunyeckasi MexaHuka 3a0K | 180 | 84 | 34 | 50 96 5
16 |5L.6.14 OCHOBbI Hay4HbIX UCCNEAOBAHWI B a3 180 | 50 | 34 | 16 130 5
paavodusmnke
17 |B1.B.15 TeopeTnyeckne 0CHOBbI PAANOTEXHUKMN OxaKM [ 216 | 68 | 34 | 34 112 36 6
18 |B1.5.19 dusnyeckas KynbTypa v cnopT 3a 18 18 4 14 0.5 3a 18 18 18 0.5
19 |B1.8.06 SNeKTUBHbIE ANCUMMNHDBI N0 HU3MYecKom 54 | 54 54 60 | 60 60
KynbType 1 cnopTy
20 |®TA.B.02 MporpaMMupoBaHMe Ha s3bike Pyton 3a 72 | 32 | 16 | 16 40 2
®OPMbl KOHTPOJISA 3k3(4) 3a(5) 3a0 K(3) 3k3(4) 3a(3) 3a0 KM K(2)
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2 Kypc (NpogormkeHune)

NPAKTVAU | (mnaw) 108 106 2
YyebHasi npakTvKa Mo nosiy4YeHumio
NepBUYHbIX MPOdECCMOHANBHBIX YMEHWIA 1

B52.B.01(Y) HaBbIKOB, B TOM YMC/E NEPBUYHBIX YMEHUI 1 3a 108 106 2

HaBbIKOB Hay4YHO-UCCNef0BaTEeNbCKOM
LEeATENbHOCTU

v D I N I I | [

KAHVKYJ1bl
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3 KypcC
Cemectp 5 CemecTp 6
AkageMuyeckmx 4acos AKkageMunyeckux 4acos
Ne [MHpekc HavmeHoBaHune K " " se. |Henens |k " " se. |Hene
OHTPOIb .e. .e. b
P Bcero o Jlek [ la6 | Mp [ CP oHT A enTpone Bcero o Jlexk | JTa6 | Mp | CP OnT A
TakT. pornb TaKT. ponb
UTOIO (¢ pakynbTaTnBamm) 1116 30 1150 31
201/6 211/6
UTOIO no ON (6e3 dakynbTaTMBOB) 1116 30 1150 31
On, dakynbTatuebl (B nepuoa TO) 55,6 54,5
OnN, dakynbTaTMBLI (B NEpuog k3. cec. 54 54
YYEBHAS HATPY3KA, (baky. ( P )
(aka.uac/Hen) Aya. Harp. (Ol - anekT. Kypcbl No du3.K.) 24,8 26,2
KoHT. pab. (OI - anekT. Kypcbl Mo Hu3.K.) 24,8 26,2
Aya. Harp. (3nekT. Kypcbl Mo ¢u3.K.) 3,1 3,2
TO: 17 TO: 16
ancuusivHbol 1116(488| 184 | 200|104 (484 (144 | 30 | 1/2 1042|484 | 208 (208 | 68 (414|144 | 28 | 1/2
2:22/3 2:22/3
1 |B1.6.08 ATOMHas 1 saepHas dusmka 3a(2) 216 | 64 | 32 | 32 152 6
2 |B1.B.08.01 ATOMHas ¢u3unka 3a 108 | 32 | 16 | 16 76 3
3 |B1.5.08.02 SlnepHas duamka 3a 108 | 32 | 16 | 16 76 3
4 |[BL.B.11 TeopeTnyeckas dusmka OksK [ 180 | 84 | 34 | 50 60 | 36 5 k3 K 180 | 96 | 48 | 48 48 | 36 5
5 |B1.5.11.02 dnekTpoanHaMmKa Ok3 K 180 | 84 | 34 | 50 60 | 36 5
6 |Bb1.5.11.03 KBaHTOBasi MexaHuKa Ok3 K 180 | 96 | 48 | 48 48 | 36 5
7 |LB.12 ®uznka konebaTenbHbIX U BOSTHOBbIX s 144 | 64 | 32 | 32 24 | 36 4
npoueccos
8 |[B1.5.12.01 Teopusi konebanuii k3 144 | 64 | 32 | 32 44 | 36 4
9 |Bl.B.13 OneKTpoHUKa Ok3 144 | 68 | 34 | 34 40 | 36 4 OksKMK| 144 | 64 | 32 | 32 44 | 36 4
10 [B1.B5.13.01 PagnosnekTpoHuka k3 144 | 68 | 34 | 34 40 | 36 4
11 |B1.B.13.02 dusnyeckas aNeKTpoHnKa Ok3KMK| 144 | 64 | 32 | 32 44 | 36 4
12 [BL.B.16 MeToabl MaTeMaTU4YeCckon husmku Ok3 K 144 | 68 | 34 34 | 40 | 36 4
13 |BLB.17 YucneHHble METOAbI MU MaTeMaTUyeckoe Ska K 144 | 64 | 32 | 32 4 | 36 4
MOZEeNIMpOBaHue
14 [B1l.B.21 ATOMHBIN CMEKTPabHbIN aHanu3 3a 72 16 16 56
15 [B1.B.01 PagmoTexHuyeckue Lenu n curHansbl Ok3KM [ 144 | 68 | 34 | 34 40 | 36
16 [B1.B.02 CneunpakTukym 3a 920 34 34 56 2,5 3a 126 | 32 32 94 3,5
17 |51.B.04 MporpaMMnpoBaHve TIOrMYecKmx 320 108 | 64 | 32| 32 44 3
MHTerpanbHbIX CXeM
18 |51.B.06 DNeKTUBHbIE ANCLMMINHBI NO G U3MYEeCcKon 3a 54 54 54 3a 52 59 59
KynbType 1 CrnopTy
19 |61.B4B.01.01 WMrTysibCHas M Un@poBasi 3/1EKTPOHMKE 3a 72 32 | 16 16 | 40 2
20 |b1.B.4B.01.02 MoZennpoBaHne HEMHEWHbIX CUCTEM 3a 72 32 | 16 16 | 40 2
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3 Kypc (NpoaosmKkeHne)

21 |61.8,48.01.03 TpeHuHr o6LeHns A/15 06y4arolnxcs ¢ 3a 72 32 | 16 16 | 40 2
OrPaHNYeHHbIMU BO3MOXXHOCTIMU 340POBbS
22 |B1.B.AB.02.01 Lindposble cnucrtemsl 3a 72 32 | 16 16 | 40
23 |61.8,48.02.02 IEKTPOMArHUTHas COBMECTUMOCTH a3 72 | 32| 16 16 | 40
Panno3/1eKTPOHHBIX CPEACTB
TpeHUHI y4e6HOro B3anMoaencTens 41
24 |61.B.4B.02.03 JIML C OrpaHn4eHHbIMU BO3MOXHOCTIMU 3a 72 32 16 16 | 40
340p0BbS
25 |b1.B.[B.07.01 OcHOBbI KpunTorpaduu 3a 72 16 | 16 56
26 |61.8,48.07.02 TexHnyeckme CPEACTBa 3aLUnTs! a3 72 16 | 16 56
UHTESINIEKTYA/IbHON COOCTBEHHOCTH
27 |61.8.48.07.03 TexHonoruu yrpasneHns Un@dpossimm 34 72 16 | 16 56
npasamu
®OPMbl KOHTPOJIS k3(4) 3a(6) K K(2) k3(4) 3a(4) 3a0 KM K(3)
NPAKTVKN | (nnan) 108 | 2 2 | 106
MpounsBoACTBEHHas NpaKTMKa Mo MOSy4YeHuto
52.B.02(M) npoceccMoHanbHbIX YMEHWIA U OMbITa 3a 108 2 2 106
npogeccrMoHanbHOW AesTENbHOCTH
v D N I I I I | [ [ [ [ |
KAHVKY bl [13/6 |
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4 kypc
Cemectp 7 CemecTp 8
AKa,EI.eMI/I‘-IeCKI/IX YyacoB AKa,qu nyecKkmx4yacon
Ne |Mnaeke Hanmerosarne KoHT porb KoH KoHT| 3.e. [Heaenb|KoHTponb KoH KouTt| 3.. |Hepenb
Bcero TaKT. Jlek | Na6 | Mp | CP ponb Bcero TaKT. Jlek | a6 | Mp | CP ponb
UTOIO (¢ dakynbTaTMBaMn) 1098 31 1134 32
20 2/6 20 1/6
UTOIO no ON (6e3 cakynbTaTMBOB) 1098 31 1062 30
On, dakynbTaTmebl (B nepmog TO) 54 57,6
Or, dakynbTaTnBbl (B NEpMoA 3K3. cec. 54 54
YHEBHAR HATPYSIA, Ayu.(zat:;. (on- 3J'Ie(KT. KspCIf: no dwl3.|<).) 25,6 24,4
(akaa.yac/Hen) ! !
KoHT. pab. (OI - anekT. Kypcbl No du3.K.) 25,6 24,4
Aya. Harp. (3neKT. Kypcbl Mo ¢u3.K.)
TO: 18 TO: 12
avncuvmniavHbl 1098|468 (216|216 | 36 | 522|108 31 | 1/3 810 | 324|144 | 144 36 (414 | 72 | 23 | 5/6
2:2 2:11/3
1 |Bl.B.11 TeopeTnyeckas dusmka OksK (144 | 72 | 24 | 48 36 | 36 4
2 |b1.5.11.04 TepMoAMHaMuKa n cTaTucTnyeckas dusmka OksK (144 | 72 | 24 | 48 36 | 36 4
3 [6L6.12 :;;Sgﬁc';‘;”e‘im”b”""‘ M BONHOBBIX iy | 504 | 252 | 126 | 126 180 | 72 | 14
4 |b1.5.12.02 PacnpocTpaHeHWe 31eKTPOMarHUTHbIX BOSTH 3aK 144 | 72 | 36 | 36 72 4
5 |B1.5.12.03 Cratnctuyeckas pagmodusnka Ok3 K 216 | 108 | 54 | 54 72 | 36 6
6 |b1.5.12.04 dur3mnKa BOMHOBLIX MPOLIECCOB OksKM [ 144 | 72 | 36 | 36 36 | 36 4
7 |B1.B.13 OneKTpoHMKa Ok3 144 | 72 | 36 | 36 36 | 36 4 Ok3 108 | 48 | 24 | 24 24 | 36 3
8 |b1.5.13.03 Lndposas obpaboTka curHanos Ok3 144 | 72 | 36 | 36 36 | 36 4
9 |B1.5.13.04 KBaHTOBas pagnoduanka k3 108 | 48 | 24 | 24 24 | 36 3
10 |B1.5.18 Be30nacHoCTb XU3HeAeaTeIbHOCTH 3a 72 | 24 | 12 12 | 48 2
11 |B1.5.20 AcTpodusnka 3a 108 | 36 | 18 | 18 72 3
12 |B1.B.02 CneunpakTnkym 3a 162 | 36 36 126 4,5 3a 90 | 24 24 66 2,5
13 |B1.B.03 DyHKUMOHaNbHas 3NeKTPOHNKA 3a 108 | 48 | 24 | 24 60 3
14 |B1.B.05 SnekTpoanHamuka CBY 3a 72 | 48 | 24 | 24 24 2
15 |B1.B.[B.03.01 MaUMHHbIN aHaNU3 3N1EKTPOHHbIX CXEM 3a 108 | 36 | 18 18 | 72 3
16 |61.8,48.03.02 fzg::ﬁ/fo TEPHBI CHHTES SAEKTPOHHBX 3a 108 | 36 | 18 18 | 72 3
17 |B1.B.[1B.04.01 MporpaMMmpoBaHe MUKPOKOHTPO/IEPOB 3a 72 36 | 18 18 | 36 2
18 |61.8.48.04.02 }/1/?7{;:2/:7/?;; ONTUMUIBUNS S/TEKTPOHHBIX aa 72 | 36 | 18 18 | 36 2
19 |B1.B.01B.05.01 52:?(?‘;2:;3””"' MHTerpanbHoi 3a 72 | 24 | 12 12 | 48 2
20 |h1.BAB.05.02 OCHOBbI BUAEO3/IEKTPOHUKH 3a 72 | 24 | 12 12 | 48 2
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4 kypc (npoaomkeHne)

21 |b1.B.AB.06.01 OCHOBbI TEOPUM NMHKI Nepeaad 3a 72 | 24 | 12 12 | 48
22 |b1.B4B.06.02 Pagunogusnyeckmne mMetoslsl 3a 72 | 24 | 12 12 | 48
23 |ota.B.01 Teopusi OMTUYECKMX CUCTEM 3a 72 | 12 | 12 60
TeneKOMMYHUKaLui
®OPMbI KOHTPONA 3k3(3) 3a(5) KM K(2) Kk3(2) 3a(7) K
NPAKTVAM | (fnaw) 108 | 2 2 | 106
Mpou3BOACTBEHHAs NPaKTUKa, 3
62.B.03(Na) npeaannAoMHas a 108 | 2 2 | 106
rma | (Mnaw) 216 216
|53.E.01(,El,) |r|0£lr0TOBKa K 3awmTe 1 sawmTta BKP Ok3 216 216
KAHVY JTbl [ 13/6 |
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MpunoxeHue 4. AHHOTaUUN Y4EOHbIX KypCcoB
B1.5.01 UcTopusna

Llenv n 3agayn yye6HOM AUCLUNIIUHDI.

Llenbto gucumnnumHel «Actopus» SBRseTcs: n3yvyeHme LenocTHOro Kypca McTtopmum COBMECTHO C
ApYyrMMu aucumninHaMmn uukna; opmmpoBaHme y CTYAEHTOB COBPEMEHHONO MUPOBO33PEHUS;
OCBOEHWE UMM COBPEMEHHOIO CTUMS MbILUSIEHUS.

B xo4e nsyyeHust aucumnnunHbl «IcTopusi» CTyAeHTbl AOMKHbI: UMETb NpeAcTaBeHne O CyLLHO-
cTi, hopme 1 pyHKLUM MCTOPUYECKOIO 3HAHWUS; OBNAAETb 3N1EMEHTAMMN UCTOPUYECKOro aHanmsaa;
3HaTb: NOHATUNHBINA annapaT UCTOPUYECKOW HayKu, OCHOBHbIE MeToAbl UCCNeAoBaHNUA UCTOPUN;
CYLLHOCTb, coaep)aHue, 0COBEHHOCTM pa3BUTMSI OTEYECTBEHHOW MCTOPUM; OCHOBHOWM CMEKTP
KOHLENUUA UCTOPUYECKOrO PasBUTUS, TOYEK 3PEHUS MO YacTHbIM UCTOPUYECKUM Mnpobrnemam;
YMETb: CaMOCTOSITENIbHO aHanuavMpoBaTb UCTopUYeckne akTbl; NPUMEHSTb MPUHLMMLI UCTO-
pun3aMa 06 beKTUBHOCTU B aHanmM3e NCTOPMYECKOro Matepuana; NpMMeHsTb NoNyYeHHble 3HaHUS
N YMEHUsI MpU aHann3e COBPEMEHHbIX COLManbHO-3KOHOMUYECKMX N CoLManbHO-MOMUTUYECKMX
npobnemM CoBpeMEeHHOro aTana pasBuUTUS OTEYECTBEHHOW MCTOPUN; UMETb HaBblkK paboThbl C NC-
TOPUYECKUMUN UCTOYHUKAMMU.

KpaTtkoe coaepxaHue (AnaakTuyeckue eaAMHMULbl) y4eOHON ANCLUNIMUHDI.

CopeprkaHue gucumMninHbl OXBaTbIBAET KPYr BONPOCOB, CBA3AHHbIX C U3Y4YEHUEM CrieAyoLWnNX
pasfenos:

CyLHOCTb, (hopMbl, (PYHKLMM UCTOPUYECKOTO 3HAHUA. MeToabl U UICTOYHUKN N3YHEHUS UCTOPUMN.
[MoHsaTME 1 KnaccumrKkauna NCTOPUYECKOro nctoyHmka. OTedecTBeHHas uctopuorpadus B nNpo-
LWINOM M HacTosdwem: obulee n ocobeHHoe. MeTogonorna n Teopmus NCTopuyeckon Hayku. cto-
pus Poccun — HeoTbemnemMas 4yacTb BCEMUPHOM UCTOPUN. AHTUYHOE Hacneane B anoxy Benu-
Koro nepeceneHus Hapoaos. lNpobnema aTHoreHe3a BOCTOYHbIX cnaBsaH. OCHOBHbIe aTanbl CTa-
HOBMEHUA rocygapcTBeHHOCTU. [peBHAA Pycb M KOYEBHUKW. BusaHTUNCKO-OpEeBHepYycCKue
cBsa3n. OcobeHHoCTU coumarnbHoro cTpos [peBHen Pycu. QTHOKYNbTYpPHbIE N coLmnaribHO-NoNK-
TMYEeCKMe NPOLLECChl CTAHOBIIEHUS PYCCKOW rocyAapCTBEHHOCTU. [puHATHE XpuctnaHcTea. Pac-
nNpocTpaHeHne ncrama. IBonoLums BOCTOMHOCNaBaHCcKon rocyaapcteeHHocTu B XI-XII BB. Couu-
anbHO-NONMUTUYECKNE N3MeHeHUs B pyccknx 3emnsx B XIII-XV BB. Pycb n Opaa: npobnemsl B3a-
nmoBnnaHna. Poccusa n cpegHesekoBble rocygapctsa Esponbl n Asmn. Cneumdumka doopmupo-
BaHUS eQMHOro poccumckoro rocygapctea. BossbiweHne Mockbl. PopmMMpoOBaHME COCITOBHON
cucTeMbl opraHusaumm obuwectsa. Pedopmbl MNeTtpa 1. Bek EkaTepuHbl. [Npeanockisiku n oco-
GEeHHOCTM CcknafabiBaHUA poccunickoro abconotuama. [ucKyccun o reHesnce camofepXaBus.
OcoBeHHOCTN N OCHOBHbIE 3aTarnbl 3KOHOMUYECKOro pa3sutua Poccuun. Isontoums dopm cob-
CTBEHHOCTU Ha 3eMnto. CTpykTypa dpeoganbHoro semnesnaaeHnd. KpenoctHoe npaso B Poccun.
MaHydakTypHO-NPOMBbILLNIEHHOE NPon3BoacTBO. CTaHOBMEHWE MHAOYCTpuanbHOro obuiecTea B
Poccuu: obliee n ocobeHHoe. ObLecTBEHHAsA MbICITb U OCOOEHHOCTU ODLLECTBEHHOIO ABUXe-
Husa Poccnn XIX B. Pedbopmbl u pecbopmaTopbl B Poccuun. Pycckas kynbTypa XIX Beka u ee Bknag
B MUPOBYIO KynbTypy. Ponb XX ctonetns B MmpoBon nctopumn. nobanmsaumnsa obLlecTBEHHbIX
npoueccos. Npobnema 3KOHOMUYECKOro pocTa U moaepHusauumn. Pesontounn n pedopmsbl. Co-
umnanbHas TpaHcdopmaumsa obuiectea. CTONKHOBEHWE TEHOEHUMIN NMHTEepHAaLMOHanM3aMa n Haum-
OoHanmMama, MHTerpaumm n cenapatmsma, JemMmokpaTumn n astoputapuama. Poccusa B Havane XX B.
O6bekTnBHast NOTpPeBHOCTb MHAYCTPUanbHOM MoaepHu3aumm Poccun. Poccurickne pedopmebl B
KOHTEKCTe 0obLLemMMpoBOro pasBuTuUs B Hadane Beka. [lonuMtuyeckne naptum Poccun: reHesuc,
Knaccudukaums, nporpamMmmbl, TakTuka. Poccus B ycnoBmsix MMpOBOW BOMHbI U O0LEeHaUMoHarb-
Horo kpuauca. Pesontouna 1917r. 'paxgaHckaa BOMHA U UHTEPBEHUMS , X pe3ynbTaTbl U No-
cnencteua. Poccuiickaa amurpaums. CoumanbHO-9KOHOMMYECKOe pa3BuTue cTpaHbl B 20-€ IT.
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H3I. ®opmmnpoBaHne ogHonapTUNHOIO nonuTuyeckoro pexmma. ObpasoaHmne CCCP. KynbTyp-
Has XWU3Hb cTpaHbl B 20-e rr. BHewHAA nonuTtuka. Kypc Ha cTpouTenbCcTBO couuanniama B 04HOM
cTpaHe u ero nocneactens. CounanbHo-aKoHOMMYeckne npeobpasoBanus B 30-e rr. CCCP Haka-
HYHE W B HavarnbHbIN Nepuoa BTOpoM MMpoBon BorHbl. Benvkas OTeyectBeHHas BonHa. Couu-
anbHO-9KOHOMUYECKOE pa3BUTUE, 0BLLECTBEHHO-NONMNTUYECKAsA XKN3Hb, KYNbTypa, BHELLHSAS No-
nntnka CCCP B nocneBoeHHble rogbl. XonogHas BonHa. onbITkKM OCyLLeCTBNeHUs nonmTuye-
CKMX N akoHomum4veckux pecdopm. HTP u ee BnnaHune Ha xog obwiectBeHHoro pa3sutus. CCCP B
cepeauHe 60-80-x rr. CoeTtcknin Coto3 B 1985-1991 rr. [NepecTponka. [NonbiTka rocyaapcTBer-
Horo nepeBopoTa 1991 r. n ee nposan. Pacnag CCCP. benoexckue cornawieHuns. OKtadpbckue
cobbiTns 1993 r. CTaHoBNEeHWe HOBOW poccuinckon rocygapcteeHHocTr (1993-1999 rr.). Poccusa
Ha NyTM pagukanbHOW coumarbHO-3KOHOMUYeckon moaepHusaumn. KynbTypa B COBPEMEHHOM
Poccun. BHeluHenonutuyeckasa 0esaTenbHOCTb B YCNOBUSIX HOBOW reonosIMTUYECKON CUTyauun.

PopMbI TEKYLLEN aTTeCTaLUn: HeT
dopma NpoMeXXyTOYHOM aTTecTaLlmmn dK3aMeH.
Koabl hopmupyembix (chopmmpoBaHHbix) komneteHuun: OK-2, OK-6, OK-7

B1.5.02 Pycckui s3bIK U KynbTypa pe4yun

Llenv n 3agayn yye6HOM AUCLUNIIUHDI.

Llenb nayyeHna kypca «Pycckui A3bIK U KynbTypa peym» — popMnpoBaHme nNMYHOCTU, Bnaaeto-
e TEOPETUYECKUMM 3HAHMAMM O CTPYKTYpE PYCCKOro A3bika U 0COBEHHOCTSIX €ro PyHKLMOHN-
poBaHus, obnagatoen ycTomunebiMyY HaBblkaMu NOPOXAEHUSA BbICKa3blBAaHNA B COOTBETCTBUM C
KOMMYHWKaTUBHbBIM, HOPMaTUBHbLIM U 3TUYECKUM acrnekTaMu KyrbTypbl peyn, TO eCTb CNOCOOHOM
K peanunsaumm B peyeBoun AesTeNbHOCTM CBOEro JIMYHOCTHOrO NoTeHumana.

B cBs13M ¢ aTMm yuebHas gucumnnmHa « Pycckum a3bik 1 KynbTypa pedm» AOofKHa pelwaTb cneay-
owure 3agayvm: No3HaAKOMUTbL C CUCTEMOW HOPM PYCCKOro NUTepaTypHOro sidblka Ha ooHeTuYe-
CKOM, NeKCu4eckom, cnoBoobpasoBaTesibHOM, rpaMMaTUYECKOM YPOBHE; AaTb TeopeTudeckne
3HaHus B 0651aCTM HOPMATUBHOINO U LienieHanpaBfeHHoro ynoTpebneHnsa A3blKoOBbIX CPeacTB B
AENOBOM M Hay4yHOM 06LLeHnN; chopMmMpoBaTb NPaKTUYECKNE HaBbIKM U YMEeHUsa B o6nactu co-
CTaBMeHnsa N NpoayuUMpoBaHNS pasnnyHbIX TUMOB TEKCTOB, NPeAOTBPaLLEHNS U KOPPEKTUPOBKN
BO3MOXHbIX S13bIKOBbIX U pedeBbiX OWMOOK, agantaunm TeKCTOB AN YCTHOrO Un NMCbMEHHOIo
N3NOXeHNs; chopMmnpoBaTb YMEHUS, Pa3BUTb HaBbIKM OBLLIEHNSA B pa3nUYHbIX CUTyaumsx obLue-
HUS; copMMpPOoBaTh Yy CTYAEHTOB CO3HATENlbHOE OTHOLUEHME K CBOEN U YY>XOW YCTHOM U NUCb-
MEHHOW peyn Ha OCHOBE U3YyYEeHNA €€ KOMMYHUKATUBHbIX Ka4ecTB.

KpaTkoe coaepxaHue (AMAaakTnyeckme eauHULbI) y4eOHOM AUCLMNIINHBI

1. OCHOBHbIEe NOHATUA KyNbTypbl peun. KynbTypa peyn Kak Hay4dHo-y4yebHasa gucumnnmHa. Asbik
N peYb. A3bIK Kak 3HakoBas cuctema. PyHkummn sa3bika. COOTHOLLEHNE MOHATUI SA3bIK U peYb: B3a-
NMOOBYCIOBNEHHOCTb U B3aMMOBIUSIHUE. FA3bIKOBblE €AMHULbI U YPOBHU SI3bIKOBOW CUCTEMbI.
Peub kak bopma peanunsauum asbika. [Mpobnembl KynbTypbl KOMMYHUKaLMW: aCUMMETPUSA Mexay
KynbTYpon 0OLLEHNA U KyTIbTYPO peydn. Tunbl pe4eBon KyrnbTypbl HOCUTENEN A3blKa: 3NIUTAPHbIN,
cpegHe-nuTepaTypHbIn, NMnTepaTypHO-Pa3roBOPHLIN, (haMUbspHO-Pa3roBOpHbLIN. POpMbl peyn:
cneumdumka yCTHON N NMUCbMEHHOW peydn, KnaccuukaumMoOHHbIE NMPU3HaKK, XapakTepHble YepThl,
A3bIKOBble OCOBEHHOCTH.

2. A3blkoBasi HopMa. IMHAMUYHOCTb Pa3BUTUS A3blKa U UIBMEHYMBOCTb HOPM. Tunbl HOpM (opdbo-
anu4yeckue, nekcmyeckme, rpaMmmaTmyeckme, opgorpaduyeckme, NyHKTyaunoHHsle 1 gp.). Tvnbl
HOPMaTUBHbIX CrIOBapen 1 NPUHUMMNbI paboTbl C HUMW. 3HAYMMOCTb HOPMATUBHOIO acnekTa ans
pedeBon KOMMyHuKauun. CoBpemMeHHOe peyeBoe MpoCTpaHCTBO. Hopma n auckypc, Hopma u
y3yc. PasroBopHas pedb U HopMma. ACUMMETPUS MEXAY Pa3roBOPHOW peybto U nutepaTypHoOum
HOpMOW B chepe pevyeBon KOMMYHUKaLNA.
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3.Ctunnctuka. OyHKUMOHaNbHbIE CTUNN COBPEMEHHONO PYCCKOro sAsblka. BaaummopencTtsue
PYHKUMOHArNbHbIX CTUNen. XapakrepucTuka ctunen: cgepa oyHKUNOHMPOBaHUS; NEKCUYeckme,
cnoBoobpasoBaTtesibHblie, MOPdOornieckne, CUHTakCu4eckne 0CODEHHOCTH; XKaHpbl; 0COHBEHHO-
CTW opraHmnsauum TekctoB. Cneumdurka NCNONb30BaAHNA 3NIEMEHTOB PasSiMyHbIX S3bIKOBbIX YPOB-
Heun B Hay4YHoW peun. PasroBopHas peyb B cucteme pyHKLUNOHaNbHbIX pa3HOBUOHOCTEN PYCCKOro
nuTepaTypHOro fA3blka. Ycnosusik yHKUMOHUPOBAHUA Pa3roBOPHOW peyun, porib BHEA3bIKOBbLIX
dbakTopoB.

4. Putopuka n genoson A3bik. OcobeHHOCTM yCTHOM nybnu4yHon pedn. Opatop 1 ero ayautopus.
OcHoBHble BUAblI aprymeHToB. [logrotoBka peyn: BbIOOp TEMbI, Lefb peyn, Nouck maTtepuana,
Ha4ano, pasBepTbiBaHWE U 3aBeplleHne peyun. PeyeBble TakTUKM B pedeBON KOMMYHUKaLUN.
dopmbl yCTHOro fenoBoro obLieHns. Peyesoe maHunynmpoBaHue. PeyeBon atukeT. Cneundumka
PYCCKOro pevyeBoro aTukeTa: TakKTUYHOCTb, NpeaynpeanTesibHOCTb, OTKPOBEHHOCTb, TONepaHT-
HOCTb, y4yacTne. TexHuka peanusauum 3aTUKETHbIX opM: NpmBeTcTBUe (0bpalleHune), 3aBA3ka,
pasBuTME, KynbMUHaums, passsaska. O6cTtaHoBKa 00LWEeHNA 1 aTUKeTHbIe hopMyrbl. Buabl nuchb-
MEHHOW AeNoBON KOMMYyHMKaumn. OpraHn3aLmMoHHO-pacnopagmTensHas AOKYMeHTaUna kak pas-
HOBWOHOCTb MUCbLMEHHOW AEefIoBON peudn. HA3bikoBble POpMYrbl OuunanbHbIX AOKYMEHTOB.
A3bIK U CTUMb pacnopsAnTENbHbIX AOKYMEHTOB, KOMMEPYECKON KOPPECNOHAEHLNN, UHCTPYK-
TMBHO-METOANYECKUX JOKYMEHTOB.

PopMbl TEKYLLEN aTTeCTaLun: HeT
Popma NPOMEXYTOYHON aTTeCcTaLunmn: 3a4eT

Koabl popmupyembix (cpopmupoBaHHbIX) komneteHuun: OK-5, OK-6
B1.5.03 9koHOMMKaA

Llenv n 3apayn yye6HOM AUCLUUNSINHDbI:
N3yueHne gmucumnnmHbl "OKOHOMUKA" MMEET CBOEN Lienbio 06ecneyunTb NoaroToBKY BbICOKO-
KBanunumpoBaHHbIX bakanaespoB, obnagarwmx HeobXoaANMbIMU 3HAHUSIMU B 061aCTK 3KO-
HOMMYECKOMN TEOpMMX, NO3BONAKOLWMMN pas3bupaTbCa U OPUEHTMPOBATLCS B NMPOMCXOASALLMX
9KOHOMMYECKMX NpoLieccax 1 ABMeHNAX, B TOM YMCIie CBA3aHHbIX C UX Byaylien npodeccu-
OHamnbHOW OeATeNbHOCTLIO. [1Ns peanu3aumm aHHOW LEeNn CTaBATCA creayowme 3agadu:
- N3y4nTb 6a30BbIE SKOHOMUYECKNE KaTEeropuu;
- PacKpbiTb COAEP)KAHNE IKOHOMUYECKNX OTHOLLEHUI U 3aKOHOB 9KOHOMMYECKOrO Pa3BUTUS;
- U3YYUTb IKOHOMUYECKNE CUCTEMBI, OCHOBHbIE MUKPO- M MAKpPOIKOHOMUYECKNE NPoBiemsl,
PbIHOK, PbIHOYHbLIN CMPOC M PbIHOYHOE NPEANOXEHNE;
- YCBOWUTb MPUHLNMN paLMOHanbHOr0 9KOHOMUYECKOro NOBEOEHMUST XO3ANCTBYIOLLNX CyObekK-
TOB B YCITOBUSX PbIHKA;
- YSICHUTb CYTb OCHOBHbIX acrnekToB 0YHKLMOHUPOBAHUS MUPOBOWN 3KOHOMMUKN.

KpaTkoe coaepxaHue (AMAaKkTnyYeckme eauHULbI) y4eOHOM AUCLMNIINHBI

OKOHOMUKa U 3KOHOMUYEecKass meopusi: npedmem, hyHKUUU, passumue

MpeaomeT, dyHKUUN N METOObI SKOHOMUYECKON TEOPUN. DKOHOMUYECKNE OTHOLLIEHNS N AKOHOMMU-
Yeckue 3aKoHbl. 3apOoXKAEeHNE N OCHOBHbIE 3Tanbl Pa3BUTUS SKOHOMUYECKON TEOPUMN.
OKoHOMuUYecKue cucmemabl

CyLHOCTb COBCTBEHHOCTU, €e TUMbl U POPMbl. JKOHOMMYECKAA CUCTEMA M ee COAepKaHue.
Tunbl a3KOHOMUYECKNX cucTeM. lNepexoaHaa SKOHOMUKA.

ObwecmeeHHoe npou3eodcmeo

Mpon3BoacTBO, Ero coagepkaHme n Luenun, notpedbHocTn n bnara. GKOHOMUYECKME PECYPChI 1 (haK-
TOpbl Npon3BoacTea. [pon3BoaCTBEHHbIE BO3MOXHOCTU U SKOHOMUYECKMIA BbIOOD

PbIHOK, €20 B03HUKHOBEHUE U Xapakmepucmuka
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.HatypanbHoe 1 ToBapHoe X03ancTBO. ToBap N ero cBoMCTBa. PbIHOK, MPUYNHBLI €r0 BO3HUKHO-
BEHUA, PYHKLMM pbIHKA, BUAbI PbIHKOB. IHpacTpyKTypa pbiHKA.

MexaHu3m ¢byHKUUOHUPOBAHUS pbIHKa

PbIHOYHBIV cripoc, ero BenuyunHa, akTopbl U 3MacTUYHOCTL. PbIHOYHOE NpeanoxeHue, ero Be-
nn4mHa, pakTopbl N 3NaCTUYHOCTb. PbIHOYHOE paBHOBECKE N paBHOBECHAS LiEHA.
KoHKkypeHuuns, ee cyHOCTb, yHKUMM 1 BUabl. CoBepLUeHHast N HeCoBepLUEHHAasH KOHKYPEHLMS.
MoHononus, ee cylwHOCTb U POpMbl. AHTUMOHOMOSIbHAsA NONUTHKA.

PbiHKU ghakmopos npouszsodcmea

PbIHOK Tpyaa. LleHa Tpyaa u 3apabotHasa nnata. PbIHOK CCyaHOro Kanutana n CyaHbIn NPOLEHT.
PbIHOK 3emMnn n 3emenbHas peHTta. LieHa semnu.

Teopusi hupmbi

®upma. Tunoel pupm. Kanutan dompmel. KpyroobopoTt n ob6opoT kanutana. M3gepxkm npon3soa-
CcTBa 1 Joxoabl pupmbl

HauyuoHanbHast 3KOHOMUKa Kak eOuHasi cucmema

CTpykTypa 1 nokasatenu HaumoHanbHon akoHoMukn. BBI. YBT1. HL. MakpoakoHoMun4eckoe pas-
HoBecwue.

MHeecmuyuu u 3KOHoMuYecKul pocm

MHuBecTtnumn. Buabl nHesectuumin. VICTOYHNKN MHBECTULNN. DKOHOMUYECKUA POCT U €ro Tunbl.
daKkTopbl 9KOHOMUYECKOrO pocTa. KOHOMMYECKUI pocT B Poccun.

LeHexHo-kpedumHasi u baHKo8cKasi cucmembl

[eHexHas cuctema. lNpeanoxeHne n cnpoc Ha geHbrn. baHkoBckas cuctema. Kpegut n ge-
HEXHO-KpeauTHasa NonnTuKa.

@uHaHcosasi cucmema

®urHaHChl, nx pyHKuuKn. MNocygapcTBeHHbIn 6togxkeT. Hanorn. Buabl Hanoros. ®uckanbHas nonu-
TMKa rocygapcrBa

MakpoakoHomu4eckas HecmabusibHOCMb

LInknnyHocTb 3koHOMUYecKkoro passutust. ®asbl umkna. Buabl UnMKnoB. OKOHOMUYECKNE KPU3UCHI,
NX NPUYMHbBI, BUAbI. AHTUKPU3MUCHaa nonutuka. MHdnaumus, sugbl MHONAUMN U UX NOCNELCTBUA.
AHTUMHDAUMOHHAA nonuTuka. bespaboTtuua n ee popmbl. Mepbl 6opbbbl ¢ 6espaboTuuen.
Lloxo0bl U ypOBEHb XU3HU HacesrieHusl.

[oxoabl HaceneHns. YpoBeHb N Ka4eCTBO XU3HU HaceneHus. [NpoXnTOYHbIA MUHUMYM.
OKOHOMuUYecKasi posib 2ocydapcmea

"ocyaapcTBO B 9KOHOMUMYeECcKoM cucteme obwectBa. OyHKUMM rocyaapcTea. [[ocyaapcTBeHHoe
perynmpoBaHne 3KOHOMUKN 1 ero opMbl. QKOHOMUYECKASA NONUTMKA roCyaapCcTBa, NPUHUMNbI 1
OCHOBHbIE BMAbI.

Mupoeasi 3koHOMUKa

MwunpoBoe X039NCTBO U MeXAYyHapOLHble SKOHOMUYECKME OTHOLEHUS. BHeLWHAA Toproens n Top-
roas nonuTuka. lNnarexHoln 6anaHc n BantoTHbIN KypC.

®dopMbI TeKyLLeN aTTecTauum: Het
dopma NPoOMeXXYyTOUYHOM aTTecTaLum 3K3aMeH.

Koabl popmupyembix (cpopmupoBaHHbIx) komneteHumn: OK-3, OK-7
B1.5.04 lNpaBoBegeHune
Llenv n 3apayn yye6HOM ANCLUNIINHDbI:
Llenbto ancuunnunel «paBoBegeHne» SABNAETCA: U3yveHne NepBUYHbIX OCHOB U NpeacTaBne-
HUN 06 OCHOBHbLIX KaTeropusax npaea; AeNCTBYIOLWEN CUCTEMbI HOPM, MPaBui NO PasfnyHbIM OT-

pacnam 3HaHMN, 3aKOHOB, UHbIX npaBoBbIX NCTOYHUKOB.

KpaTkoe coaepxaHue (QupakTtuyeckue eaMHULbI) y4eOHOM AUCLUNIUHBI
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CopgepxaHue aucumMnnHbl OXBaTbIiBAET KPYr BOMPOCOB, CBA3AHHbLIX C U3YYEHMEM CrieayHoLmx
pasgenos: 'ocygaapcTtBo v npaBo. VX ponb B Xu3Hu obliectBa. Hopma npaBa n HOpMaTUBHO-
npaBoBble akTbl. OCHOBHbIE MPaBOBbLIE CUCTEMbI COBPEMEHHOCTU. MexayHapoaHOe npaBo Kak
ocobas cuctema npaea. ICTOUYHMKM pOCCUIMCKOro npaea. 3akoH U NoAa3akoHHbIe akTbl. Cuctema
poccunckoro npaea. OTpacnu npasa. [paBoHapyLleHne 1 topugmyeckas OoTBETCTBEHHOCTb. 3Ha-
YeHne 3aKOHHOCTU U npaBonopsaka B coBpeMeHHOM obulecTse. [MpaBoBoe rocyaapcTtso. KoH-
ctutyumst Poccuinckon depgepaumm - OCHOBHOM 3aKoH rocygapctea. OcobeHHoCTH henepatme-
Horo yctponctea Poccun. Cuctema opraHoB rocygapctBeHHon Brnactu B Poccuinckon depepa-
ummn. NMoHsTME rpaXKaaHCKoro NpaBooTHOLWEHUS. dusnyeckne u topnandeckue nuua. Npaeo cob-
cTBeHHoCcTU. ObGaA3aTenbCTBa B rpaXx4aHCKOM MpaBe M OTBETCTBEHHOCTb 3a WX HapylUeHue.
HacneacteeHHoe npaBo. bpayHo-cemelHble OTHOWeEHUS. B3anmHble npaBa n 0653aHHOCTU Cy-
npyros, pogutenen u getein. OTBETCTBEHHOCTb MO CEMENHOMY rnpasy. TpyaoBOW AOroBop (KOH-
TpakT). Tpyaosas AucumninHa n oTBETCTBEHHOCTb 3a €€ HapyLlleHne. AOQMUHUCTPaTMBHbIE Npa-
BOHapyLleHUs 1 agMUHUCTPaTMBHAsA OTBETCTBEHHOCTb. [MoHATUE npecTynneHns. YronoBHasa oT-
BETCTBEHHOCTb 3a COBEpLUEHME NPECTYNNEeHnn. konornyeckoe npaso. Ocob6eHHOCTM NPaBoOBOro
perynupoBaHuna 6yayLien npodeccnoHanbHON AeaTenbHoCTU. [paBoBble OCHOBbI 3aLUMThI FOC-
yOapCTBEHHOW TarHbl. 3akoHOAATEeNbHbIE M HOPMATUBHO-NMPAaBOBbLIE aKTbl B 00/1aCTK 3alUnTbl UH-
dhopmauumn 1 rocyaapCTBEHHOW TarHbl.

PopMbl TEKYLLEN aTTeCTaLun: HeT
Pdopma NPOMEXYTOYHON aTTecTaLumm 3a4ET

Koabl popmupyembix (cpopmupoBaHHbIx) komneteHumn OK-4, OK-7, OlK-4
B1.5.05 ®dunocodusn

Llenv n 3apayn yye6HOM AUCLUUNSINHDbI:

Llenb nsyyenuns gucunnnumHbel «dPmnocodms» - cnocobctsoBaHne hOPMUPOBAHNIO Yy CTYOEHTOB
LenoCTHOro, CUCTEMHOrO NpeACcTaBNeHns 0 MMpe U MecTe YernoBeKka B HEM, BOCNUTaHUe cnocob-
HOCTM K NOTPeBHOCTM K hunocodckon pedriekcnm, drunocodCKom OLEHKE SBIIEHUA U NPOLIECCOB
AENCTBUTENBHOCTU, YCBOEHUE NpeaCcTaBeHn O CIIOXKHOCTU ObITUS, pacKpbITUE ero MHOroypoB-
HOCTM N MHOroobpasus.

3agaun nsyyeHus ANCLUMNINHLI:

1) NO3HAKOMUTL CTYOEHTOB C npobrnemamu, ngesamum n KoHuenumsamu, BolpaboTaHHbIMKU B MPo-
Lecce UCTOPUYECKOro pa3BUTUS OMIOCOGCKOM MbICHN;

2) packpbITb cneundguky pnnocodckoro MMpoBo33peHnsi, NOHUMAHNA LIEHHOCTU N NONb3bl K-
nocodCKOro B3rngaa Ha Xu3sHb;

3) cnocobcTBOBaHME Pa3BUTUIO CaMOMO3HAHUSA, MOHMMAaHNS CBOMX MHANBUAYalbHbIX OCOBEHHO-
CTeN, COOTBETCTBYIOLMNX NOTPEBHOCTEN N BO3MOXHOCTEN UX peanusauuu,

4) BblpaboTKa y CTyAeHTOB NOTPEOBHOCTM B CaMOCOBEPLLEHCTBOBAHNN, MOMOLLb UM B onpeaerne-
HUW NyTen U CNOCOBOB AOCTUXKEHNS BEPLUUH B CBOEN JINYHOM M NPOJECCUOHANBHON AeATENbHO-
CTU;

5) pa3BuTHne y CTYyOEHTOB TBOPYECKOrO MbILWSIEHUS, OOHUM N3 BaXKHENLLNX MOMEHTOB KOTOPOTO
ABNSAETCA CNOCOOHOCTb NPOBIEMHOro BUAEHUSA NOCTUIrAeMbIX peanuin Mmpa;

6) dpopMmmnpoBaHue y ctygeHTa pusndeckoro pakynsteta npeacraBneHn o eguHCTBE U MHOro-
o6pa3unn okpyxaroLero Mmpa, o CBA3M U3NYECKOro U XMMUYECKOro, XMMMUYECKOro 1 Bruonormye-
CKOro ypoBHeWN pearnbHOCTU Ha Base pmnnocockoro ocMmbiCieHnsa Npobrnems! 6bITUS;

7) 3HAKOMCTBO CTyAEHTOB (bM3nM4yeckoro akynbteta C OCHOBHbIMW (hOopMamu opraHu3aumm
Hay4YHOro 3HaHWA, 3aKOHOMEPHOCTSAMW HAY4YHOro MO3HAHWUSA, PacKpbITUE NMPUHLMMIOB CUCTEMHO-
CTW, 9BOSIIOLMOHM3MA U CamMOOpraHmnsaunm, COCTaBnSOWMX S4P0 COBPEMEHHOW HAay4YHOW Kap-
TUHbI MUPa;
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8) pa3BuTMe yMeHWI NOrM4HO POpPMYyNMpoBaTh, U3naratb U apryMeHTMpoBaHO OTCTanBaTb CO6-
CTBEHHOE BMAEHME paccMaTpuBaemMbix Npobnem;

9) cogencTsoBaTb OBMaAEHMIO NpMeMaMm BEAEHUSA ANCKYCCUK, MONeMUKN, guanora B obnactu
dunocodckmx n obLieHay4HbIX npobnem.

KpaTtkoe coaepxaHue (AnaakTuyeckune eaAMHMULbI) y4eOHON ANCLMNINMUHbI

Kypc domnocogum coctont U3 ABYyX YacTen: CToOpuUYecKon n teopetmyeckon. B xoae ocsoeHus
NCTOPUKO-OUNOCOdCKOro pasaerna CTyAeHTbl 3HaKOMATCS C NPOLEeCCOM CMEHbI TUMOB MO3HaHUS
B MCTOPUM YenoBeyvecTBa, 06yCnoBreHHbIX CneumuKkon LMBMIn3aumm n KynbTypbl OTAEMNbHbIX
PErMOHOB, CTPaH 1 NCTOPUYECKMX 3NOX. TeopeTndeckni pasgen Kypca BknovaeT B ceba OCHOB-
Hble Npobnembl BbITUS N NO3HAHUS, paccMaTpMBaEMble Kak B pedfIEKCMBHOM, TaK U B LLEHHOCT-
HOM nnaHax. CogepxaHue ANCUMNINHBLI OXBaTbliBAET KPYr BOMPOCOB, CBA3AHHbLIX C U3y4YeHnem
cnegyoowmnx pasgenos:

MpeaomeT punocodun. Mecto n ponb unocodpumn B KynbType. CtaHoBneHue cgunococpun. Oc-
HOBHbIE HanpaBfeHns, WKOMNbl Mnocodum 1 aTanbl €e UCTopnyeckoro passutus. CTpykTypa
dunocodckoro 3HaHms. YyeHne o 6biTum. MoHUcTU4eckne n nnpanncTuieckme KoHuenumm obl-
Tns, camoopraHmnsaums obitus. MNMoHATMS MaTepuanbHOro n ngeaneHoro. NpocTpaHCTBO, BpeMms.
[BMXeHne n passutne, gnanekTnka. letTepMmHnam n nHaeTepMuHmam. [lnHammyeckue n ctatu-
CTUYEeCKME 3aKOHOMEPHOCTU. Hay4Hble, hunocodckue n pennurnosHble KapTuHbl M1pa. Yenosekx,
obLwecTBo, KynbTypa. Yenosek 1 npupoaa. ObLecTBO 1 ero cTpyktypa. ['paxkgaHckoe obLecTBo
N rocygapcTeo. Yenosek B cUCTeMe couMarnbHbIX CBA3en. YernoBek U NCTOpPUYECKUA NPOLIECC;
NMNYHOCTb U Macchbl, cBoboaa n HeobxogumocTb. PopmaunoHHas U UMBUNN3aLMOHHAs KOHLEN-
umm obLiecTBeHHoro passntusi. Cmbicn yenose4veckoro obiTnsa. Hacunue n HeHacunue. Ceoboaa
N OTBETCTBEHHOCTb. Mopanb, cnpaBeanMBoCTb, NpaBo. HpaBCTBEHHbIE LLeHHOCTU. [1peacTasne-
HUS O COBEPLLUEHHOM YeSioBeKe B PasfnyHbIX KyrbTypax. CTeTUYeckme LEeHHOCTU N NX Posib B
4YenoBeYeCKOMn XN3HU. PennurnosHsle LeHHOCTU 1 ceoboaa cosectn. Co3HaHue n nosHaHune. Co-
3HaHWe, CaMOCO3HaHMe 1 NUYHOCTL. o3HaHMe, TBOpPYECTBO, NpakTuka. Bepa n 3HaHue. [NoHu-
MaHne n obbsacHeHMe. PaumoHanbHoe 1 uppaumoHanbHoe B No3HaBaTeNlbHON AeATENbHOCTU.
Mpobrnema nctuHbl. [encTBUTENbHOCTD, MbIlWEHNe, fnornka 1 a3blk. HayyHoe n BHeHayyYHoe
3HaHue. Kputepum HayydHocTu. CTpyKTypa Hay4dHOro no3HaHusi, ero metoabl U opmbl. PocT
Hay4YyHOro 3HaHus. Hay4Hble peBOMOLMN N CMEHbl TUMOB pauMoHanbHOCTU. Hayka n TexHuka.
Byaywee yenoseyecTtBa. [NobanbHble NpobnemMbl COBpeEMEHHOCTU. B3anmogencTene umBunm-
3aumin n cueHapumn dygyuiero.

Popma NPOMEXyTOYHOWN aTTecTaLmnm 3K3aMeH.
Koabl popmupyembix (cpopmupoBaHHbIX) komneteHumn: OK-1, OK-7
B1.5.06 MHOCTpaHHbIN A3bIK

Llenv n 3apayn yye6HOM ANCLUUNSINHDbI:

Llenb gucumnnuHbl — popMmnpoBaHmne Npon3HOCUTESNbHbBIX HAaBbIKOB U YMEHUI, a Takke opMU-
poBaHWEe YMEeHUN NOCTPOEHNSA MPOCTbIX U CIIOXHbBIX NHOCTPAHHbLIX NPEeAroXKEeHWIA; O3HAKOMIIEHNE
C NEKCUYECKMMU N FrpaMMaTU4ECKMMN OCOBEHHOCTAMM MHOCTPAHHOIO A3blKa; OBNageHne cneuu-
anbHoun nekcukon (1500 n.e.); coBepLLUEHCTBOBAHNE HABbLIKOB U YMEHUA YTEHUS OPUrMHAaNbHbIX
TEKCTOB; pas3BUTUE MOHOJSIOMMYECKON N ANanNorMyeckon pedn, CBA3aHHOW C npodeccruoHarnbHom
AeaTenbHOCTbIO Ha 6a3e cneumanbHOM NEKCUKN; pasBUTUE YMEHUN pedhepupoBaHns N aHHOTU-
poBaHWsA cTateun no cneumanbHOCTHU.

KpaTkoe coaepxaHue (QupakTtuyeckme eaMHULbI) y4eOHOM AUCLUNIIUHBI
CopepxaHue OMCUMNIMHBI OXBaTbiBaeT KPYr BOMPOCOB, CBA3a@HHbIX C U3YyYEeHWEM CreayoLimx
pa3genos:
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Cneunduka apTuKynsumMm 3BYKOB, UHTOHALUWUK, akLEHTyauun n putMa HemTpanbHON peyn B nsy-
4YyaemMoOM NA3blKe; OCHOBHble OCOOEHHOCTW MOMHOrO CTWUMSA MPOU3HOLLEHUS, XapakTepHble ANnS
chepbl NpodreCccnoHanbHON KOMMYHUKaUMW; YTeHWe TpaHCKpUnuun. JIekcmyeckum MMHUMYM B
o6beme 4000 yyebHbIX NeKCMYecknx eamHmL, obLLero n TepMMHONOrMYeckoro xapakrepa. MNoHs-
Tve anddepeHunaumumn nekcrukn no cpepam npuMmeHeHus (bbiToBasi, TepMUHoONornyeckas, ob-
LeHay4Has, opuumanbHas n gpyras). [loHaTue o cBOBOAHLIX U YCTONYMBbBIX CITOBOCOYETAHMSX,
dpaseonornyeckmnx eanHuuax. NoHsatne ob oCHOBHLIX cnocobax cnoBoobpasoBaHus. 'pamma-
TMYECKMe HaBbIkM, obecnevmBatoLme KOMMYyHMKaumo 6e3 nckaxeHnsa cMbicna npy NMMCbMEHHOM
1 YCTHOM 06LLEeHNN 00Lero xapakrepa; OCHOBHbIE rpaMMaTUYeCcKne ABNEHNs, XapakTepHble A5s
npoceccuoHansbHom peyn. lNMoHsaTrne 06 obuxoaHo-NMTEPaATYPHOM, OhULNANbHO-4ENOBOM, Hay4-
HOM CTUNSAX, CTUNEe XyOgoXecTBeHHon nutepatypbl. OCHOBHble OCOBEHHOCTM Hay4YHOro CTUMS.
KynbTypa v Tpaguumm cTpaH M3y4aemoro si3blka, npaBuna peyeBoro aTukeTa. [osopeHue. [ua-
nornyeckas U MOHoOMornyeckas peyb C UCNonb3oBaHMeM Hanboree ynoTpebuTernbHbIX U OTHO-
CUTENbHO MPOCTbIX FEKCUKO-TPaMMaTUYECKNX CPeACTB B OCHOBHbIX KOMMYHUKaTUBHbIX CUTYya-
UmMax HeouumansHoro n odpuumansHoro obweHns. OcHoBbl Ny6MYHON peyn (YyCTHoe coobLue-
Hue, poknag). AyanposaHue. NoHnmMaHne ananorn4eckon n MOHOOrM4YecKon peyn B ccepe Obl-
TOBOW U NpOdeCcCnoHanbHON KOMMYHUKaumn. YteHne. Buabl TEKCTOB: HECNOXHbIE nNparMaTnye-
CKMEe TEKCTbl U TEKCTbI NO LUMPOKOMY U Y3KOMY NMpocunio cneyuansHOCTU. Nucbmo. Buapbl peye-
BbIX NPOW3BEAEHUI: aHHOTauus, pedepar, Te3ucbl, coobLieHns, YacTHOe MUCbMO, AernoBoe
nncemo, Guorpadms.

dopma NpoMeXyTO4YHOM aTTecTauumn: 3Kk3aMeH

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

B1.5.07 Moaynb «O6wasn dusmka»

Llenn n 3agaumn moayns:

Llenb mogyna «O6was duamka» coctont B hopmMMpoBaHMM Y CTyAeHTa LENOCTHOM CUCTEMbI
3HaHWM MO OCHOBAaM KNacCU4eckon U CoOBpPEMEHHOWN (PU3UKKN, BblIpaboTKe HaBLIKOB MOCTPOEHUS
oM3NYECKMX MoAeNen N pelleHns pusmyecknx 3agad. Moayne sasnsetca pyHgameHTOM 44 no-
cnegyoLwero n3y4yeHusi npoeccmoHanbHbIX U NPOGUNBHBIX OUCLUMNIIVH.

KpaTkoe copepxxaHue (AMaakTnyeckme eauHULbI) y4eOHOM AUCLMNIIUHBI

Pa3soden 1. MexaHuka

1.1. BBegeHue

Mpeomet coBpemeHHoON hunamkn. Metoabl omsmndeckoro nccnegosanus. Migeannsaumna pearsb-
HbIX OOBHLEKTOB U B3aMMOCBsA3en Mexay HuMmu. [NpuvHumnnuanbHas ponb M3MYecKoro aKkcnepu-
MeHTa.

1.2. KuHemaTuka matepmanbHON TOYKU

XapakTepHble NPOCTPaHCTBEHHO-BPEMEHHbIE MacwTabbl. paHUUbl MPUMEHMMOCTU Knaccuye-
CKOM MexaHukn. Cnocobbl onucaHna ABMXKEHUS MatepuanbHon Toukn. Cuctemsl otcdeta. Cko-
pOCTb 1 yCKOpeHue. TaHreHumansHoe n HopmarbHOe yCckopeHua. BpalaTtenbHoe ABMXeHne, yr-
rfioBast CKOPOCTb U YrIOBOE YCKOPEHME.

1.3. 3akoHbl HeloTOHa

[MepBbIr, BTOPOW M TPeTUIM 3aKkoHbl HbtoTOHa. MHepuunanbHble cuctemMbl oTcyeTa. [NpuHumMn OTHO-
cutenbHocTU Manunes. BTopon 3akoH HbloTOHa Kak (onM3nYeCKnn 3aKOoH, MOHATUS CUMbl N UHEPT-
HOW Macchbl. [puMepbl peleHna guHaMmuyeckux 3agad

BTopown 3akoH HbloTOHa kak audepeHumnansHoe ypaBHeEHNE ABMKEHNS. Porb HavarbHbIX yCno-
BUn. OCHOBHbIE TUNbI AMHAMUYECKMX 3adad. [ABvKeHne maTepuanbHOM TOYKM Mo4 SecTBUeEM
NOCTOAHHOM cunbl. [IBXKeHne nog AeUCTBUEM CUMbl, NPOMNOPLMOHAbHON CKOpOCTU. NMpumepsl
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"ynpyron" cunbl, rapMOHUYECKUA OCUMNATOP. nHamMuka BpalwaTtenbHOro ABMXKEHUA MaTepu-
anbHOWN TOYKM.

1.4. HekoTopble TeOpeMbl 1 UHTErpanbl ABWXEHUS ANs MaTepuanbHON TOYKN

YpaBHeHMe MOMEHTOB 41151 MaTepuaribHON TOYKU. 3aKOH COXpaHEHNA MOMEHTa UMMyrbca B LeH-
TpanbHOM cunoBoM none. MexaHun4veckasa pabota n mowHocTb. KoHcepBaTuBHbIE CUIbl. [1OTEH-
umanbHasi SHeprna maTtepuanbHOM TOYKU. Teopema O KMHEeTMYecKon aHeprun. MexaHundyeckas
3Heprusi, TeopemMa o6 U3MEHEHUN MEXaHUYECKOW IHEPrun. 3akoH COXPaHEeHUs1 MexaHU4ecKown
3Heprun maTepuanbHOM TOYKM B NONe KOHCepBaATUBHBIX cUn. [NoTeHumanbHaa SHeprna n ycTtom-
YMBOCTb COCTOSIHUSA paBHOBECUSA MaTepuanbHon To4kn. OgHOMEpPHOE ABUXEHME MaTepuanbHOM
TOYKM B MOTEHUMArIbHOM rone, PUHUTHbIE N NHPUHUTHBIE OBUXEHUS. [IBXKEHUe B LeHTparibHO-
cummeTpudHom none. Kenneposa 3agava.

1.5. OnekTpomMarHuTHbIEe CUIbI

onekTpuyeckni 3apag. 3akoH KynoHa. HanpspkeHHOCTb anekTpudeckoro nongd. NoHatne nortex-
umana. BevmncneHve nonen no npuHumny cynepnosuumun. lNone anekTpnu4eckoro gunons.
BekTop nHayKumn marHuTHoro nons, cuna JlopeHua. [lencteme MarHMTHOro nons Ha NPOBOLAHUK
C TOKOM, cuna Amnepa. MomMeHT cun, AeNCTBYIOLNX HA PaMKy C TOKOM.

[BmKeHne 3apsXKeHHbIX YacTUL, B 3NEKTPUYECKOM M MarHUTHOM nonsx. [BwkeHne vacTuubl B
OHOPOOHOM MarHMTHOM nose. [pendoBoe ABUXEHNE B CKPELLEHHbIX 3M1EKTPUYECKOM U MarHUT-
HOM nonsix. MNMpogonbHbIN Apend B crnaboHeogHOPOAHOM MarHWTHOM MOMe, MarHUTHbIE 10-
BYLUKW. YCKOPUTENU 3apsiKeHHbIX YacTuu. dddekT Xonna. MNpuHumn gencreua MIT-reHepato-
POB.

1.6. MonekynsipHble cunbl

Baanmopencteme gunonein. MNMpmnpoga n 0CoO6EHHOCTN MONEKYNSPHbIX CUI.

1.7. Jedopmauum Ten n ynpyrue cunbl

Hedopmauun pactskeHus u casura. 3akoH N'yka. Ynpyrne KoHCTaHThbl BewecTBa. CroxHble ae-
dopmaumm (n3rnb, kpydeHue). OTKNOHEHNS OT 3akoHa ['yka npu 6onbwmx gedopmaymax (Henu-
HENHOCTb, MNNACTUYHOCTL). ANEKTPOMarHUTHasa npupoga ynpyrmux cun, NoOHATUE O OUCITOKaUMUSIX.
1.8. Cunbl TpeHus

Cyxoe TpeHue. 3akoH AMoHTOHa-KynoHa. TpeHue ckonbxeHus. PaboTta cun TpeHus. Baskoe Tpe-
Hue, popmyna HetoToHa. JlammHapHoe TeueHme BA3KOM Xunakoctn B Tpybe, hopmyna lNMyasenns.
Cunbl, gencTByoWKe Ha Tena, ABUXyLLInecs B BA3Kon cpeae. 3akoH CTokca. AspoanHammnyeckmne
cunbl. AHaNM3 aspoanHaMNYEeCKNX CUn MeTogomM nogobus n paamepHocTen, Yncno PenHonbaca.
[MOHATME O CBEPXTEKYYECTM.

1.9. TaroTeHne n cunbl NHEPLNK

Cunbl TaroteHus. BelBo 3akOHa TAroTeHMst U3 3akOHOB Kennepa ans nnaHeT. OKBMBANEHTHOCTb
rpaBMTaUMOHHON N MHEPTHOW Macc. [ paBuTaLMOHHOE Nosie, rpaBUTaLMOHHbIN NoTeHuman. [1su-
XeHne maTepuanbHOM TOYKM B nosie TaroteHnd. lNepsagd, BTopas U TpeTbsi KOCMUYECKNE CKOPO-
cTn. Bec n HeBecoMOCTb Ten.

HenHepuunanbeHble cuctembl oTcyeTa. CucteMa oTcyeTa, YCKOPEHHO ABMXKYLLIAACA OTHOCUTENbHO
nHepumanbHon. Cunbl MHepumn. Bpawaruwasca cuctema otcdeta. Teopema Kopuonuca. Lien-
TpobexHasa n KopuonmcoBa cunbl. 3eMns Kak HeuHepuuanbHas cuctemMa otcyeTta. MasTHUK
dyko. AHanorna mexagy cunamm MHepUMn n TArOTEHUS.

1.10. OcHoBbI crneunanbHON TEOPUM OTHOCUTESNBHOCTU

OnbiTbl ®130 n MankenscoHa. Npeobpa3oBaHus JlopeHua (C BbIBOOOM) U HEKOTOpbIE CNeaCTBUSA
N3 HUX (OTHOCUTESTIbHOCTb MOHATUA BPEMEHW, FIOPEHLEBO COKpalleHue AOfVHbI, 3ameasieHve
Xxo4a aBwxyLumxcsa yacoB). MNoHATME nHTepBana. PenaTuBUCTCKUI 3aKOH CINOXEHWSI CKOPOCTEN.
Penatueuctckas macca. CBA3b pensaTMBUCTCKOM MacChl C 3HEPrmen, a Takke aHeprum ¢ UMnysb-
coM. POTOH Kak YyacTuua C HyreBon Maccoun nokos. [laBneHune ceeTa. VIckpuBrneHne cBeTOBbIX
nyyen U cMelleHne YacToTbl KBAHTOB B MNOJie TArOTEHMS.

1.11. OCHOBHbIE TEOPEMbI U 3aKOHbI COXPAHEHMUS AN CUCTEMbI MaTepuanbHbIX TOYEK



45

Mmnynbc cuctembl MmaTepmanbHbiX Todek. Teopema 06 M3MEHEHUN UMMybca CUCTEMbI MaTepu-
anbHbIX TOYek. Teopema 0 ABMXEeHUU LeHTpa Mmacc. [JuHamMuka maTepuanbHOM TOYKN C NepemMeH-
HOM mMaccou, ypaBHeHne Meluepckoro. PeaktuBHasa cuna. 3agada Liwonkosckoro, paketbl. Mo-
MEHT MMNYyfbCa CUCTEM MaTepuarnbHbIX TOYEK YpaBHEHNE MOMEHTOB A1 CUCTEMbl MaTepuarb-
HbIX TOYeK. 3aKOH COXpaHeHMUs MOMeHTa UMnynbca. YpaBHEHNE MOMEHTOB OTHOCUTENBHO OCMU.
KuHeTnyeckas 1 noTeHuManbHasa 3HeprumM ans cuctemMbl MatepmnarbHbiX Todek. MexaHnyeckas
9HEeprust CUCTEMbl MaTepmarnbHbIX TOYEK U YCIOBUA €e COXpaHeHus. [MoHATME O BHYTpeHHew
3Hepruun. CBA3b 3aKOHOB COXPaHEHUsI UMMNYyrbCca, MOMEHTa UMMyJIibca N AHEPTUU CUCTEMbI MaTe-
puanbHbIX TOYEK CO CBOMCTBaMN CUMMETPUN NPOCTPAHCTBA N BpeMeHW. [pumepbl NpuMeHeHns
3aKOHOB COXpaHeHus ONA CUCTEMbl MaTepuarnbHbIX TOYeK. ABneHve yaapa (CTONKHOBEHWE Ya-
ctuy). AGCOMIOTHO Heynpyrnin u abCcontoTHO YNpyrin yaapbl ABYX YacTtul,. 3akoH bepHynnn ona
CTauMoHapHOro NoToka uaeanbHOW XUAOKOCTU. PaccesiHne OTOHOB Ha anekTpoHax, addekT
KomnToHa.

1.12. dnHamuka TBEPAOro Tena

KnHemaTudeckne n guHamumyeckue xapakTepucTuku TBepaoro tena. lNpumeHeHne ypaBHeHUS
ABWXKEHUS LleHTpa Macc U ypaBHeHUss MOMEHTOB AN TBepaoro tena. BpaweHue Teepgoro tena
BOKpYr HenoasmxHon ocu. MomeHT nHepumn. Teopema lMonreHca-LUTenHepa. Ceasb mexay Mo-
MEHTOM UMMNYyfbCa W YrNOBOW CKOPOCTbIO TBEPAOro tena B obwem cnyyae, TEH30P MHEPLMMW.
CeoboaHble ocu. KnHetnyeckasa aHeprua n pabota npy BpaleHUU BOKPYr HENOOBMMXHOW OCMW.
[Mnockoe aBuxeHne TBeEpOOro Tena, NOHATME MITHOBEHHOW OCY BpaLlleHus. KadyeHne Ten, TpeHue
KayeHus. KuHeTnyeckas aHeprusi npu niockomMm ABuxeHuu. MNpubnuxeHHas Teopusa rmpockona.
[MpeueccnoHHoe aBmxXeHue rmpockona. 'mpockonuyeckue cusibl.

Pa3den 2. MonekynspHas cpusuka

2.1. OnemeHTbl KNHETUYECKON TeOPUN ra3oB

[aBneHve naeanbHOro rasa. YpaBHEHUA COCTOSIHUSA uaeanbHOro rasa. BHyTpeHHsiss aHeprus
naeanbHOro rasa u ee cBssb ¢ TemnepaTtypon. POTOHHbIN ras.

2.2. CtaTucTnyeckune pacnpegeneHms

CtaTuctnyeckoe onvcaHue cuctembl M3 6onbloro yucna yvactuy. Crtatuctuyeckme 3akoHbl,
cpeaHve 3HaveHus 1 pnykTyaumm pmsmyecknx BennyuH. MNpumep - pacnpegeneHue yactuy no
obbemy. PacnpegeneHne mornekyn rasa no ckopoctaMm. PaBHoBecHoe pacnpeneneHue Makc-
Benna (No BEKTOPY M MOOYS0 CKOPOCTM) U ero CBONCTBA, HaMBepPOATHeNLWas, CPeaHss n cpea-
HekBagpaTuyHasa ckopocTn. PacnpegeneHne bonbumaHa n npuMepbl ero NpUMeEHeEHNS.

2.3. Knaccuyeckada Teopma TennoemMKoCcTum

TennoemKocTb ra3oB, TeopemMa 0 paBHopacnpegeneHnmn aHeprum no cteneHsm ceoboabl. Hego-
CTaTKWN KNaccu4eckon Teopum TENI0EMKOCTH.

2.4. AlBneHns nepeHoca

CpenHsis onuHa cesoboaHoro npobera monekyn B rasax. Quddyauns, BHyTpeHHee TpeHue, Ten-
nonpoBoAHOCTb razoB. OCoBeHHOCTH ynbTpapaspexXeHHbIX ra3os. BeluncneHne cpegHero kBag-
paTa cmelleHns BpoyHOBCKMX YacTul. MamepeHune uncna Asoragpo.

2.5. PeanbHble rasbl 1 XXUaKoCcTu

YpaBHeHue BaH-aep-Baanbca u ero ceonctea. asosble nepexobl. Kputnyeckasa remneparypa,
KpUTnu4eckne napameTpsbl.

2.6. TepmogmHamMmmyeckum nogxon K OnnMcaHmio MakpocucTem

TepmoguHammnyeckoe paBHoBecue, 06U NpUHLMN TepMoauHaMuKn. MNMoHATUE TemnepaTypsl,
HyNneBou NpUHUMN TepMmoanHaMmunkn. Knaccmumkaums npoLeccos.

2.7. MNepBbIN NPUHLMN TEPMOANHAMMUKN

OnbiTbl [koyns, NOHATME O BHYTPEHHEN 3Heprun. PaboTa 1 KonnuyecTso TennoTol. [1epBbin NpuH-
umn TepmoamHamukn. CooTHoweHne Manepa. YpaBHeHue aguabaTbl Ana umaeanbHoOro rasa.
BHyTpeHHss1 9Heprus ngeanbHoro rasa u rasa BaH-gep-Baanbca. Npoueccol xoyns-Ien-JToc-
caka n [bxoynsa-TomncoHa.

2.8. Bropow npuHUun TepMognHamMmKkm
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Mpobnema npeBpalleHnsa TennoTbl B pabdoTty. PopMynnpoBKM BTOPOro NpuHUUNA TepMoauHa-
MUVKM ONA TENMOBbIX U XonoaunbHbIX MawvH. Linkn KapHo. Teopema KapHo. TepmoguHamuye-
ckas Wwkana temnepartyp. [NpuBegeHHOe KONMYeCcTBO TENNOTLI, paBeHcTBO Knaysuyca ansa obpa-
TMMbIX NPOLIECCOB. QHTPONUA ngeanbHoro raza. OCHOBHOE ypaBHEHME TEPMOANHAMUKA N HEKO-
TOpble ero cneacTBms (COOTHOLIEHUS B3aUMHOCTUN, TeEpMOMeEXaHu4eckne adpdekTbl, ypaBHeHNE
KnanenpoHa-Knayaunyca). Heobpatumble npouecchl, HepaBeHCTBO Knayauyca. BospactaHue aH-
Tponuu npu HeobpaTuMbIX nNpoueccax (¢ npumepamn). CTaTUCTUYECKMIA CMbICI SHTPOMUN N BTO-
pOro NpuHuMna TepMOANHAMUKMN.

Pa3den 3. Qnekmpu4yecmeo u MazHemu3m

3.1. dnekTpuyeckoe none

3akoH KynoHa. HanpsbkeHHOCTb anektpudeckoro nons. lMpuHuun cynepnosuumu. Teopema
Maycca (c npyumepamun NpuMeHeHus ). Teopema O UMpPKynauumn BekTopa HanpsbkeHHOCTU. [NMoTeH-
uman.

3.2. [1pOBOAHUKM B 9NIEKTPOCTATUYECKOM none

YcnoBue paBHoBecua CBOOOAHbLIX 3apsaoB B NPOBOAHWKE M HEKOTOPbIE CNEACTBUMS U3 HEro.
OnekTpocTaTnyeckas aKpaHMpoBKa. ANeKTpoeMKocTb. KoHaeHcaTopbl. Tunbl anekTpocTatuye-
CKMX 3agad. Teopema eQUHCTBEHHOCTH.

3.3. DHeprus anekTpuyeckoro nons

OHeprus CUCTEMbl TOYEYHbIX 3apAOo0B. OHEpPrus 3apsiKeHHOro NpPoBOAHMKA UM KOHAEeHcaTtopa.
[MnoTHOCTb 3Heprun nons.

3.4. DneKkTpuyeckoe none B AM3reKTpuKax

lMoHsaTMe makpockonuyeckoro (ycpegHeHHOro) nons B cpeae. NonapnsoBaHHOCTb (BEKTOP Nons-
pusaumu). lNonspusaunoHHble (CBA3aHHbIEe) 3apsabl. BeKTop anekTpuyeckon nHaykumn. nanek-
Tpuyeckas NPOHULAEMOCTb. YPaBHEHUSA 3NEeKTPUYEeCKoro nonsg B AuanekTpukax. paHuyHble
YCroOBUS OS5 BEKTOPOB HaNPS>KEHHOCTU U MHAOYKUMU. SHEPrnsa 3reKTpu4eckoro nons B cpege.
[MoHOepOMOTOpPHbIE CUMbl B aneKkTpudeckom none. MexaHmambl NONApPU3yeMoCT ANINEKTPUKOB.
HenuHenHble ananekTpukn. CEerHeToaNeKTPUKM.

3.5. CtaumoHapHbIN 3NeKTPUYEeCKNM TOK

OneKTpMYeckoe none BHYTPU 1 BHE NPOBOAHMKA C TOKOM. 3akoH OmMa. QnekTpoasuxyLuasa cmna
(34C) v nageHne HanpsxkeHusi. CnoxHble uenu, npasuna Kupxroda.

3.6. MarHMTHOe none NPOBOAHMKOB C TOKOM

3akoH buo-Casapa-Jlannaca. None asmxyweroca 3apsga. MarHuTHbIA NOTOK. Teopema o uup-
Kynsuum BeKTopa MHOYKUMW.

3.7. [lenctBme MarHUTHOrO Nosisi Ha NPOBOAHUKN C TOKOM

3akoH Amnepa. NoHaepOMOTOpPHbIE B3aMMOAENCTBUS NPOBOLHMKOB C TOKOM.

3.8. BeKTOpHbI noTeHuunan

OnucaHve MarHUMTHOro Nosis NpPW MOMOLLM BEKTOPHOro noTeHumana. BeluncrneHme BEKTOPHOro
noTeHumana 3agaHHoOro pacnpegeneHust ToKoB.

3.9. MarHmTHOE none B BellecTBe

HamarHmyeHHOCTb (BEKTOP HamarHuyeHus). HanpspkeHHOCTb MarHMTHOro nonis B cpege. Teo-
pema O UMpPKynsaummn BeKTopa HanpshkeHHOCTU. MarHuTHas npoHuMLaeMocTb. [ paHnyHbIe yCrnoBusS
1 cnocobbl N3MepeHNsa BEKTOPOB MHAYKUUM N HANPS>KEHHOCTU B MarHeTukax. lNpupoga marHuT-
HbIX CBOMCTB MarHeTuKoB. [lna-, napa- n goeppomMmarHeTukn. NoCcTOAHHbIE MarHUTbI.

3.10. ABneHne aneKTpoMarHMTHOM NHOYKUNN

OC nHayKkumm B ABMXYLLUMXCA NpoBOoAHMKax. 3akoH Papages. BuxpeBoe anekTpuyeckoe none.
MprHUMN OEeNCTBMA AUHAMO-MaLUMHBI U 3NeKTpoMoTopa. VIHOYKUMOHHBIA YCKOPUTENb 3MNEKTPO-
HoB (6eTaTpoH). lamepeHre LmMpKynsumm BeKTopa MarHMTHON MHAYKUUK Npy noMoLm nosica Po-
rOBCKOrO.

3.11. BsanmonHgykums 1 camonHOyKumns

MHAaykTMBHOCTL. [poLiecchl yCTaHOBMEHUS B KOHTYPE C UHOYKTUBHOCTbLIO, SN1eKTpOMEXaHu4eckmne
aHanorun. KoadnumeHT B3anMOonHAYKLUNN.
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3.12. MarHuTHas aHeprus

MarHuTHaa aHeprus OANMHOYHOIO KOHTYpa U 2-X CBA3aHHbIX KOHTYPOB. [NOTHOCTbL 3Hepru1 mar-
HUTHOrO NOnSs.

3.13. dnekTpomMarHUTHOE nose B Bakyyme

Tok cmeweHnsa. Cuctema ypaBHeHuM MakcBenna B uWHTerpanbHOM K guddepeHumnansHoOn
dopme. BonHoBble ypaBHeHUA. CyLecTBOBaHWE 3NEKTPOMarHUTHbIX BOSTH.

3.14.Cuctema ypaBHeHu MakcBenna ans nosen B BewecTse

YpaBHeHuWs1 nonen n matepuarnbHble ypaBHeHUs. OCOBEHHOCTM nonspusauumn UanekTpukoB B
nepemMeHHbIX nonsx. ucnepcus AnanekTpuyeckon NpoHnLaemMocTu. unanekrpnyeckas npoHu-
LaemMocTb nnasmbl. CUCTEMbI €anHuL,.

3.15.KBasncraunoHapHble TOKM

CsowncTtBa ngeanbHbIX arnemeHToB. PacyeT uenen cvHycomaanbHOro Toka MeTo4OM BEKTOPHbIX
anarpaMmm 1 KOMMMeKCHbIX amnnutya. MimnegaHc AByxnontocHMKoB. PaboTa n MOLLHOCTb B LEenu
nepemMeHHOro Toka.

3.16. MexaHun3mbl NPOBOAMMOCTN HEKOTOPbLIX MPOBOAHUNKOB

Knaccuyeckasa anekTpoHHast Teopusi NPOBOANMOCTM METASNIOB U ee HeLOCTaTKN. ONEKTPUYECKUI
TOK B 9neKTponuTax, B nnasme. lNonynposoaHunki. BBegeHne B 30HHYHO TEOPUIO MPOBOANUMOCTHU
Kpuctannos.

3.17. DnekTpuyeckme ABNEeHNA B KOHTaKTax

BHewWHAA 1 BHYTPEHHSAS KOHTAKTHas pa3HOCTb NOTEHUManoB. SABMeHnUs B KOHTaKTax NpoBOAHU-
KOB NepBOro 1 BTOPOro poAa, XMMMUYeckme NCTOYHMKM ToKa. KOHTaKTHbIE ABNEHUS B NOSyNpoBOa-
HUKax, NoNynpPoBOLHUKOBbIE OMOAbI.

Pa3den 4. KonebaHusi u 80/1HbI, onmuka

4.1. lnHenHble konebaTtenbHble CUCTEMBI

JInHenHble konebaTenbHble CUCTEMBI C O4HOM CTeneHblo cBoboabl (C npumepamu). CBoboaHbIE
KonebaHnsi rapMOHNYECKOro OCuMnnATopa. XapakTepucTukm 3aTyxaHusi. BelHy>xaeHHble koneba-
HWA, pe30HaHCHbIE KpuBble. [1pouecchl yCTaHOBNEHUS konebaHui, yCnoBMsS HEUCKaXXEHHOro BOC-
npounsseneHnsi curHanos konebaTesibHbIM KOHTYpOM. CnekTpanbHoe pasnoxeHue B pagnodu-
3uKe, konebaTenbHbIN KOHTYP Kak crnekTpanbHbin npnbop. KonebaTternbHble CUCTEMbI C HECKOMb-
KnMu cteneHamm ceobopbl, CBA3aHHbIe konebaHus.

4.2. NapameTpryeckme n HenuHerHble konebaTenbHble CUCTEMDI

JInHenHble ocuMNNSATOPbI C NepeMEHHbIMM NapaMeTpamu, napameTpuyeckmnin pesoHaHc. Ocober-
HOCTW HENMWHENHOro ocuUnnsaTopa (aHrapMoHU3M, reHepaLms rapMOHUK, aCUMMETPUS pe30HaHC-
HOW KpuBon). ABToKonedaTenbHble CUCTEMbI.

4.3. BonHosble npouecchbl. KuHemaTtmka BOSH

lMoHsaTMe BoNHbLI. BonHoBoe ypaBHeHWe. [[apMoHuYeckue BOMHbI. [1nockne u cdepuyeckue
BOMHbl. PacnpocTtpaHeHme curHanoB (BOSTHOBbIX MakeToB). PacnpocTpaHeHue TpurapMoHu4ye-
CKOW BOJHbI. YcrioBue npeHebpexeHnss ANCnepCUoHHbIM UCKaXXeHUeM CUrHana.

4.4. IuTephepeHUna cnHycomaarnbHbIX BOSH

Mpumepbl MHTEpPEepeHLMM BOSH (4BE NNOCKME BOSHbI, ABE chepunyeckne BonHbl). UHTepdepeH-
UmMsa B TOHKUX nnactuHax. MiHTepdepomeTpbl (ABYXSTy4eBble U MHOMOMy4eBbIe).

4.5. Ynpyrue BOMHbl

[MpoaonbHbIE BOMHbI B CTEPXHE, BbIBOA BOSTHOBOrO ypaBHEHUS. QHEPreTM4eckme COOTHOLLEHUS
B yNpyrom BonHe. AKyCTMYeCKMe BOSHbI B ra3dax U XXUAKOCTAX.

ABneHna Ha rpaHuvue ABYX cped npyv HopMmasbHOM nageHun ynpyrmux BonH. CobCcTBeHHbIe Kone-
0aHus B OrpaHMYeHHbIX CUcCTeMax.

4.6. DNeKTpoMarHUTHbIE BOSHbI. QNEeKTpOMarHMTHasa Teopus cBeTa

BbiBO4 BONMHOBOro ypaBHeHUs U3 ypaBHeHu Makceenna. Nnockune BonHbl. beryuwme n ctosyve
BOSHbI. Monapusauns anekTpoMarHMTHbIX BOMH. MiMnegaHc. QHepretudeckne COOTHOLLEHNS NS
3NEeKTPOMAarHUTHbIX BOSTH, Teopema [NonHTuHra.




48

OTpaxeHue n npenomrieHMe BOSH Ha rpaHuue aByx cped. 3akoH CHennuyca. ®opmyna ®pe-
Hens. ABneHunsa bproctepa n NoNHOro (BHyTPEHHEro) oTpaxeHust. IanyyeHne anekTpomMarHmMTHbIX
BOSIH. [lone nanyyeHus anemeHTapHoro Bubparopa. [Juarpamma HanpasneHHocTu. [MonyBomHo-
BOV BUBpaTOp, CNOXHbIe nanyyatenu. anydyeHme aBuKyLLMXCA 3apsKeHHbIX YacTul,. Knaccude-
ckast Mogenb “ceeTsuierocsa” atoma. MonekynapHbli MEXaHU3M OTPaXKeHUs, NPENIOMIIEHNS, ANC-
nepcun.

4.7. PacnpocTpaHeHne cBeTa B aHM30TPOMHbIX cpeaax

OnTtnyeckasa aHn3oTponusa Kpuctanios. HopmarbHble BOSTHbI B O4HOOCHOM KpucTanne: gucnep-
CUOHHbIE CBOWCTBA, NoNnsgpusaumMoHHas CTpykTypa. [IBonHoe npernomneHue. lNoctpoeHue lMon-
reHca. lNonspusaumoHHbie npmbopbl. MHTepdepeHUnsa nonsapu3oBaHHbIX nyven. MickyccTBeHHas
aHmsoTponus. OnTudeckas akTUBHOCTb. [TOHATUE O NPOCTPAHCTBEHHOW ANUCMEPCUN.

4.8. Andpakums BOnH

MpuHuun MonreHca-®peHens. Oudpakums Ha CTpyKTypax C oceBo cummeTpuen. 30Hbl Ppe-
Hens, 30HHasa nnactuHka. Oudpakumsa dpeHens Ha Wenu 1 NpsMoyronsbHoMm oTeepctun. Cnu-
panb KopHto. MNMpegeneHble crnydan angpakuun: reometpmuyeckas ontuka n gudppakumsa dpayx-
rocpepa. AnpakumoHHasa pelleTka Kak cnektTpanbHbin Npnbop, ee cnekTpanbHble XapakTepu-
CTUKMW.

Ponb andpakunoHHbIX SBNEHUI B HEKOTOPbLIX onTUYeckux npubopax. MNpeaenbHble BO3MOXHO-
CTW HanpaBneHHbIX n3nyyartenen, PoKyCupyoLwmx yCTPoMCTB, 06BEKTUBOB Teneckona n MUKpo-
ckona. [NoHaTre o ronorpaduun.

4.9. CtaTtnctuyeckme CBOMCTBA BOSTHOBLIX MNOMNEN

[MoHsATME 0 BpeMEHHOM N NPOCTPAHCTBEHHOW KOrepeHTHOCTH, UX CBSA3b C XapakTepucTukamun muc-
TOYHUKOB cBeTa. BrnnsiHne KorepeHTHbIX CBOMCTB CBeTa Ha HabnoaeHue nHtepdepeHumm n gu-
dpakunun. ICToYHMKM KorepeHTHOro ceeTa. Jlasepsl.

4.10. HenuHenHble BOSHbI

[MoHATME O HenMHEWHbIX BOJSTHOBbLIX Mpoueccax: reHepauusi rapMOHUK, COSIMTOHbI, yOapHble
BOJIHbI, CAMOOKYCUPOBKA BONTHOBbLIX MY4YKOB.

Popma NPOMEXyTOYHON aTTecTaumm

Paspen 1. MexaHuka — ak3ameH

Pasgen 2. MonekynspHas gusunka — a3Kk3ameH
Pasgen 3. OnekTpruyecTBo 1 MarHETU3M — 9K3aMeH
Paspen 4. KonebaHuns n BonHbl, ONTUKa — 3K3aMeH

Koabl popmupyembix (cpopmupoBaHHbIx) komneteHumn: OlK-1, OlNK-2
B1.5.07.05 O6wwmin chbnan4ecknm NPaKTUKym

Llenv n 3apayn yye6HOM ANCLUUNIUHDbI:

Llencto amcunnnuibl «OBWMA M3NYeCcKnin NpakTUKym 1» ABMASETCH: M3YYEeHWe LIeNOCTHOro
Kypca obLien uanku, BKNIOYaLWero aKkCnepuMeHTanbHoe nccnegosaHme siBfieHnin 1 3aKOHOB
MEeXaHUKN, MOSIEKYNSPHON (PU3MKN 1 TEPMOLMHAMUKM, INEKTPUYECTBa U MarHeTM3Ma, aTOMHON
PU3MKN 1 PU3MKK S4pa U dNeMeHTapHbIX YacTuL.

KpaTkoe copepxxaHue (AMaakTnyeckme eauHULbI) y4eOHOM AUCLMNIIUHBI

CopepxaHue ANCUMNIIMHBI OXBaTbIBAET KPYr BOMPOCOB, CBA3AHHbLIX C U3y4YEHUEM CreayoLmx
pasnenos:

MexaHuka: KnHemaTtumka matepuarnbHOn TOYKN. [JuHaMmuka matepmanbHOM TOYKK. 3aKOHbI Coxpa-
HeHus. KuHemaTuka abcontoTHo TBepgoro Tena. inHammka abcontoTHo TBepaoro tena. Koneba-
TenbHoe ABwxeHune. [edopmaunn n Hanps>keHna B TBepablx Tenax. MexaHuka Xngkoctemn u ra-
30B. BOnHbI B CNSIOLWHOM cpefe v afeMeHTbl aKyCTUKN.
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MonekynsapHasa duauka: VgeanbHel ras. PacnpeneneHne monekyn rasa no ckopoctsam. bpo-
YHOBCKOE ABWXeHue. TepmogmHaMuyeckum noaxoa K OrnmcaHuio MonekynapHbiX asrneHunn. MNep-
BO€ Hayano TepMoanHamMuku. BTtopoe Havyano tTepmoanHamMukun. NoHATHUE SHTpoNnmn TepMOoanHa-
MUYECKOM cUCTEMbI. PeanbHble rasbl 1 )XUAKOCTU. [TOBEPXHOCTHbIE ABNEHNA B XXNOKOCTAX. TBep-
able Tena. ®asoBble Nepexonbl NEPBOro U BTOPOro poAa. fBneHus nepeHoca.

ONEeKTPUYECTBO U MarHeTU3M: AnekTpocTaTuka. [1poBOAHMKM B anekTpocTaTndeckom none. [u-
ANEKTPUKN B areKTpocTaTnydeckomM nosie. [NoCTOAHHbIN 3anekTpudecknn Tok. KOHTakTHble aBrie-
HUA. DNeKTpoMarHuTHasa NHAYKUNS. SnekTpoMarHuTHble konebaHus.

OnTtuka: ABneHne nHtepdepeHumnmn. AesnexHmne audpakumn. dudpakums n cnekTpanbHbIi aHanua.
Monspusauma ceeta. OTpaxeHne U NpenomMneHme cBeTa Ha rpaHuue pasgena M3oTponHbIX au-
3ANeKTpuKoB. NHTepdepeHUmnsa nonapmMsoBaHHbIX BOSTH. [iucnepcusa ceeta. Tennosoe nanyyeHue
KOHOEHCMPOBaHHbIX cpeq. YCuneHme n reHepaumsi ceeTa.

®dun3mka aTOMOB U aTOMHbIX SiBNEHU: BonHbl 1 kBaHTbl. OCHOBHbIE 3KCMEPUMEHTamNbHbIE
AaHHble O cTpoeHun atoma. OCHOBbI KBAaHTOBO-MEXaHUYECKUX MNpeacTaBfieHuMn O CTPOEeHUn
aToMa. QneKkTpomMarHuTHble nepexoabl B atomax. Makpockonnyeckue KBaHToBble sBrieHuns. CTa-
TUCTUYeckue pacnpegeneHna ®epmu — fiupaka n bose — AnHwTenHa. AHeprua Gepmu.

dunsmka atomHoro sagpa un vyactuy: CBoncTBa aTOMHbIX 94ep. PagnoakTMBHOCTL. AaepHble peak-
umun. Bzanmogencreme saepHoOro nanyvyeHns ¢ BeLecTBOM.

dopma NPoOMeXYTOYHOM aTTecTauumm: 3a4€T

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

51.5.08 Moaynb «ATOMHas n agepHasa pusmnkar
B1.5.08.01 ATtomHas ¢m3uka

Llenn n 3agaumn moayns:

Llenb moayna «AToMHast n aoepHasa pusmka» cocTouT B (OOPMUPOBAHUN Yy CTYEHTa LIefIOCTHOM
CUCTEMbI 3HAHUM NO OCHOBaM KI1TaCCUYECKOM U COBPEMEHHON aTOMHOM U SO0epHON (PU3UKK, Bbl-
paboTke HaBbLIKOB MOCTPOEHUS PU3MYECKUX MOAENEN U pelueHnsa dumsndecknx 3agady. Mogynb
aBnseTca pyHaaMmeHTOM AN nocrnenylowero n3yvyeHus npoeccmoHanbHbiX U NPOUnbHbIX
ANCLMNIINH.

KpaTkoe coaepxaHue (QupakTtuyeckme eaMHULbI) y4eOHOM AUCLUNIUHBI

1 OnemeHTapHble YacTulbl

[MoHATMEe anemeHTapHOM 4YacTuubl. [MoHATME pacnaga anemeHTapHbiX 4Yactuu. [lpubopbl 1
YyCTpOMCTBA AN HaBMOAEHNA N U3YYEHUS SNEeMEHTAPHbIX YacTul,. JHeprusa csasn. dyHaameH-
TanbHble B3anmogenctansa. ObmeHHble B3anmogencTeuns. PeriHmaHoBCKME guarpammbl. BupTy-
anbHble 4Yactuubl. CunbHoe B3aumogencTeme. MesoHbl. Cnaboe B3ammogencTene. BO3OHBI.
OrnekTpoMarHuTHoe B3anmoaencteme. ['paBuTaumoHHoe B3anmoagencteme. HyknoHel. N3oTtonu-
yeckumn cnmH. CTtpaHHble YacTuubl. CTpaHHoCTb. ['Mnep3apsa. Knaccudukauna anemeHTapHbIX
YyacTuu. 3aKoHbl COXpaHEHMst B U3MKE SNIEMEHTAPHbIX YacTul. KBapku.

2 dun3nka aToMHOro siapa

Anpo. CtabunbHble U HecTabunbHble Sapa, UX OCHOBHbIE XapakTepucTtukn. CnuH agpa. Macca
aTOMHbIX Si4ep W 3Heprusi CBs3n HyKoHoB B agpe. dopmyna Benusekkepa. Mogenn atoMHbIX
apep. KanenbHas mogenb. O6onoyeyHas mogens. PagnoakTMBHOCTL sigep. 3akoH paamoakTmue-
Horo pacnaga. OCHOBHbIE TUMbl pacnaga saep.

CDopma npomemyTquoﬁ aTTecTtauumn — 3K3amMeH
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Koabl popmupyembix (cpopmupoBaHHbIx) komneteHumn: OlK-1, OlNK-2

B1.5.08.02 ApepHasn dhm3uka

Llenv n 3agayn yuye6HOM ANCLUNSIUHDbI:

Llenbto gucunnnuvHbl ABNAETCA: U3yvyeHne LLeNOoCTHOro Kypca «AToMHasa puanka» COBMECTHO C
ApyrMMun gucumnimHamMm umkna; oopMmpoBaHne y CTy4eHTOB COBPEMEHHOIO eCTECTBEHHOHAYY-
HOr0 MMPOBO33PEHNA Ha MOAENb CTPOEHME aToMa, a TaKkKe NPUHUMM 3anofHEHNa nepuognye-
CKOWM cuctembl anemeHToB MeHaeneesa.

KpaTtkoe coaepxaHue (AnaakTuyeckune eaAMHULbI) y4eOHON ANCLMNINMUHbI

1. PasButne KBaHTOBbIX NpeAcTaBNeHnmn

KopnyckynsipHble cBOMCTBa cBeTa. ABneHue otoadpdekta. ddhdekt KomntoHa. 3akoHbl pas-
HoBecHoro msnyyeHus (CtedaHa-bonbumaHa, BuHa, Panesa-[xuHca, MNMnaHka). Mogens atoma
bopa. OnbITbl PpaHka n Nepua. BonHoBble cBoncTBa YacTumy,. CTaTUCTUYECKNIA CMbICI BOSTHOBOW
dyHKumn. CooTHoLEHUA HeonpeaeneHHocTen [enseHbepra. Ponb nameputensHoro npuodopa.
OnepaTtopbl KOOpAUHATLI, UMMYIbCa, MOMEHTA UMMYJSIbCa U 3HEPTUM B KBAHTOBOW MEXaHUKe.

2. BeegeHwue B annapaT u13nKNn MUKPOOOBHEKTOB

CraumoHapHoe u HecTauuoHapHoe ypaBHeHue LpeauHrepa. CBoncTBa BOMHOBbLIX (DYHKLMNA.
BonHoBas dyHKUMS U YPOBHM SHEPTUKN YacTULbl B 6€CKOHEYHO rNMyBOoKOoM noTeHUnanbHon same.
PelwweHune cTaynoHapHoro ypasHeHua LLpeguHrepa anga noteHuynansHoro 6apbepa. TyHHENbHbIN
adhdekT. KoadhdumuneHT NpoxXoXAeHust YacTuubl vyepe3 noTeHuuanbHbi 6apbep. XonogHas
3MUCCUS ANIEKTPOHOB U3 MeTarnna.

3. DHepreTnyeckne COCTOSHUSA U CNEKTPbl N3ryYeHns BoAOpOoA0oNo406HbIX aTOMOB

YpaBHeHue WpeauHrepa onga yactuubl B LeHTpansHoOM rnone. PelweHne ypaBHeHus LpeanHrepa
Ans sogopoaonofobHOro atoMa. YpOBHU 3HEPruu, rMaBHOE KBAHTOBOE 4uCro. BeposTHOCTb
NPOCTPAHCTBEHHOrO pacnpegeneHns anekTpoHa B atome. A3MMyTanbHOE U MarHUTHOE KBaHTO-
Bble yncna. CnekTpbl BOOOPOAONO400HbBIX aTOMOB.

4. OpbuTanbHbIA N CMMHOBLIN MOMEHTbI SNIEKTPOHA

MpomarHmTHoe oTHoweHune. OnbIT WTepHa-I'epnaxa. bo3oHbl U hepmroHbl. CrnvH-opbuTans-
Hoe B3aumogencTeme. ToHKast CTPYKTypa YPOBHEN SHEPTUN U CREKTPanbHbIX NMUHUNA. YLLUPEHNEe
crnekTpanbHbIX NHWIA.

5. MHOroanekTpoHHbIE aTOMbI

Tunbl cBA3en anekTpoHoB B atome. MNpuHumn Maynu. MNepuoguyeckas cucrtema anemeHToB Mek-
peneesa. [Npasuna otbopa Npu M3nNy4YeHUM MHOrO3NEKTPOHHbLIX aTOMOB. OnNTUYecKne CnekTpbl
LWenoYvHbIX meTannoB. Addekt 3eemaHa.

6. KBaHTOBas craTtuctuka

PacnpepnenexHve bose-OnHwTenHa. dopmyna [naHka w knaccudeckaa dopmyna Panes-
IbknHca. lNepexon k knaccudeckon ctatuctmke Makcsenna-bonbumaHa. KoHgeHcaumnsa bose-
rasa. Pacnpegenernune ®epmu-Aupaka. YposeHb Pepmu.

7. KBaHTOBbIE CBOMCTBaA TBEPAOro Tena

Tunbl cBSA3e aTOMOB B TBEPAbIX Tenax. PacwenneHne aHepreTM4ecknx ypoBHen Bo B3aumogem-
CTBYIOLLMX cuCTEMax aToMoB. Mofenb aTOMHOM LIENOYKM C NOTEeHUNanbHbIM penbedomM npsmo-
yronibHon popmbl (Mogenb KpoHura-lNeHHun). AncnepcnoHHble KpyBble Ansi CBOOOAHOro anek-
TpOHAa M 3aneKkTpoHa B kpuctanne. MNoHaTne addekTUBHON MacChl. DNEKTPONPOBOAHOCTb TBEP-
Abix Ten. CobcTBeHHas U NpuMecHas NPOBOAUMOCTb MOMYyNPOBOLAHMKOB. KOHTaKT OBYX BblIPOX-
AEHHbIX MOMYNpPOBOAHMKOB.

Popma NPOMEXYTOYHON aTTeCcTaLmmn: 3a4€ET.

Koabl popmupyembix (cpopmupoBaHHbix) komneteHumn: OlK-1, OlMK-2
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B1.6.09 Moaynb «Matematuka»
B1.6.09.01 MaTtemaTunyeckmu aHanus

Lienn n 3apgaum yye6HOM ANCUUNIUNHBI: U3ydeHne anddepeHunanbHOro U MHTerpansHoro uc-
YyncneHnsa PyHKUMN OQHOW BeLLeCTBEHHON NepeMeHHON, fnexallero B OCHoBe BCex hn3nyeckumx
N MaTemMaTU4ecKknx Kypcos. M3yyeHne onpedeneHHoro nHTerpana, Kotopbln npeacraBnseTt co-
601N BaXHbIN BOMPOC Kypca MaTeMaTMyecKoro aHanusa Ha u3ndeckom akyrnbTete n mmeet
NPUOXEHNA B DONbLUMHCTBE MaTteMaTUYeCKMX U U3NYECKNX AUCUMNNNH. N3yyeHne audde-
PEeHLManbHOro UCYMCNEHUs (PYHKUUI HECKOSTbKMX NepeMEHHbIX. MIdydeHne KpaTHbIX U KpUBONU-
HEeWHbIX MHTerpanoB. Yucnosble psabl, CXOAUMOCTb, abCoMTHAA U YCrOBHAsA CXOOUMMOCTb,
yHKUMOHArbHbIE pPsabl, CTENEHHOW Psd, paguyc CXOAMMOCTWU CTENEHHOro psaa, psg dypoe,
nHTerpan dypbe.

KpaTkoe copepxaHue y4eOHOW ANCLUUNNUHDI:

1. NMpeameT matemaTtukn. BBegeHme B aHanus

MpeameT maTematukun. CBA3b € Apyrumn Haykamu. ictTopuyeckas crnipaBka.

MoHaTne mHoxectBa. Onepaumn ¢ MHoxecTtBamu. Obuwee onpeaeneHune dyHkummn. Obnactb
onpeaeneHus n obnactb M3MeHeHus. PyHKUMS AeNCTBUTENBHOIo nepeMeHHoro. Cnocobbl 3aga-
HUA yHkumn. OnpegeneHune rpaduka QyHKUMU. Mpadukmn anemeHTapHbIX PyHKUMK (npsmas,
napabona, Kkybudeckas napabona, OKpy>XHOCTb, rmnepbona, nokasatenbHasa 1 norapugpmmye-
ckas pyHKUMN, TpuroHomeTpudeckmne pyHkumm). O6paTHble TPUroHOMETPUYECKNE OYHKLMM 1N NX
ceoncTtBa. [peobpasoBaHue rpacdukos. NocTpoeHme rpadukoB ¢ NOMOLLLIO LEenoYkn npeobpa-
30BaHuK. [lencteus c rpadomkamn. ['padouk cnoxxHom pyHKumu. ['padumk pyHKuumM, 3agaHHon na-
pameTpuyeckn. MNonspHble KoopavHaThI.

2. Npepenbl nocnegoBaTeibHOCTU U (pYHKLUMK

lMoHsATMe nocnepoBaTeNbHOCTU AencTBUTENbHbIX Yucen. Npegen nocnegosaTenbHOCTU. [eo-
METPUYECKNA CMbICN Npedena nocrnegoBaTenbHOCTU. Teopema O eQMHCTBEHHOCTU npegena.
OrpaHn4eHHOCTb cxoasLencs nocnegosaTtenbHOCTU. [NpeaenbHble Nepexoabl B paBeHCTBax U
HepaBeHcTBax. MOHOTOHHbIE NOcnefoBaTeNbHOCTU. [lognocneaoBaTenbHOCTb, YAaCTUYHbIE Npe-
Aernbl, BEPXHUA U HWKHUIA nNpeaensbl nocrnefoBaTenbHOCTU OeNCTBUTESNbHBIX Yucen. Jlemma o
BJTOXXEHHbIX NpoMexyTkax. Teopema bornbuaHo-BenepwTtpacca. Kputepun Kowmn cxogmmocTu
nocrnegoBaTefibHOCTW.

Mpenen pyHKUMN AeNCTBUTENBHOIO nepemMeHHoro no Kowwm v no NenHe. F'eomeTpruyeCcKnin cMbicn
npegena (oyHKUMM JenNCTBUTENbHOIO NnepeMeHHoro. ApudgmeTndeckne onepaumm Hag OyHKum-
amu, umerowmmn npegen. OgHocTopoHHue npegensl. Knaccudgukaumss 6eCKoOHeYHO MarnbIX m
©eCcKOHeYHO 6onbLINX BENUYNH. DKBMBANEHTHble BECKOHEeYHO Marnble U 6eckoHeyHo Bornblune
BenuYuMHbl. [epBbi 1 BTOPOM 3aMevaTtesibHble npegensl.

3. HenpepbIBHOCTb hyHKLUMU

HenpepbIBHOCTb (PyHKUMN OENCTBUTENBHOIO nNepemMeHHoro. ApudpmMeTndeckme OeNCTBUA C He-
npepbIBHbIMU PYHKUMSAMU. HenpepbliBHOCTb CAOXHON goyHKUMW. OOHOCTOPOHHAS Henpepbls-
HOCTb. TeopemMa O CyLeCTBOBaHUN N HENPEPLIBHOCTN obpaTHoM yHKUnn. CoxpaHeHne 3Haka
HenpepbiBHOW pyHKUMKU. PaBHOMepHast HenpepbiBHOCTL. Teopema KaHTopa. Knaccudukaums
TOYeK paspblBa.

4. AnddhepeHumanbHOe ucumcrneHme yHKLMmn ogHON NnepeMeHHOMN.

[Mpon3BoaHbIE U OAHOCTOPOHHME NPOU3BOAHbIE, BECKOHEYHbIE NPON3BOAHBbIE. [[€eOMeTpUYECKUI
N on3nMYecKnin cMblicr nponssoaHon. MNpasuna anddepeHumpoBaHms n Tabnmua NPon3BoaHbIX.
OuddepeHumnan n ero reometTpnyeckmn cmbics. lNMpounssogHas CrnoxxHon qoyHkuuun. Npounssoa-
Hble 1 auddepeHumans! Bbiclnx nopsagkos. dopmyna JlenbHuua. IHBapMaHTHOCTbL GOpMBbI Nep-
BOM0 M HEMHBAPMAHTHOCTb POpPMbl BbICLLMX AndddoepeHumanos. lNapameTpnyeckn 3agaHHble
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dyHKUMN N nx gndepeHuympoBaHne. OCHOBHbIE TeopeMbl AnddepeHumanbHOro NCHNCIEHNS
Ponng, Narpaxxa, Koww. MNpasuno Jlonutans packpbiTua HeonpegeneHHocten. ®opmyna Ten-
rfiopa u ee cBA3b C 3agaden NPpMONMXKEHHOro BblYUCNEHUS 3HaYeHU PyHKuuK. MNprusHakm MoHo-
TOHHOCTUW. QKCTPEMYMbI 1 NpaBua Nx HaxoXxaeHna. BbinyknocTb, BOrHYTOCTb M TOYKM nepernba.
AcnmnToTbl. [MpuMeHeHne andpdepeHLmanbHOro NCYUCEHNA K UCCNedoBaHUD (OYHKLMA 1 NO-
CTPOEHUIO rpadoMKoB.

5. MHTerpanbHoe ncumncneHue oyHKUMN OgHON NepeMeHHOMN.

lMoHsaTMe nepBoobpas3Hon 1 HeonpeaeneHHoro nHTerpana. CeoncTea HeONpPeaeneHHoOro NHTe-
rpana. Tabnuua HeonpegeneHHbIX UHTErpanoB. TexHWKa MHTEerpupoBaHns (HenocpeacTBeHHOe
WHTErpMpoBaHne ¢ NOMOLLbIO Tabnuu, MeToq pa3noXeHus, 3aMeHa NepeMeHHON, HTerpupoBa-
HWe No YacTaMm, NpuBedeHe KBaApaTHOro TpexyneHa K KaHoHuyeckomy Buay). MNpumepsl. Pas-
NOXEeHWe MHoroudsieHa ¢ AencTBUTENbHbIMU KO3dhdUUMEHTaMK Ha MHOXuUTenu. NpeacrasneHune
npaBubHON paunoHanbHon pobu B BUAE CyMMbl NPOCTENLUNX pauMoHanbHbix apoben. VHTe-
rpypoBaHue npoctenwmnx apoben. MIHTerpyupoBaHue paumoHanbHbiX yHKUMN. CBeaeHne nHTe-
rpanoB OT MppaLMoHaribHbIX U TPUTOHOMETPUYECKUX (DYHKLMIA K UHTENPUPOBAHUIO paunoHanb-
HbIX OYHKLNIA.

OnpepneneHHbIN MHTErpan. Ycnosue CcyLecTBOBaHMS onpeaenieHHoro nHrerpana. Knaccbl uHte-
rpupyembix yHkunn. CBOMCTBa onpeaeneHHoro nHrerpana. VIHterpan kak pyHKUums BepxHero
npegena. ®opmyna HetotoHa-JlenbHuua. Teopema o cpegHem. NMpunoxeHne onpeaeneHHoro
WHTerpana K Bbl4MCINEHUIO NroLagen niockux puryp, nrowagen noBepxHOCTU Ten BpaLleHns u
HeKoTopbIXx 06beMoB. NMapameTpnyeckn 3agaHHble Kpusble. [JnnHa oyrm KpUuBOW.

6. PYHKLMM MHOTUX NEepPEeMEHHbIX

OCHOBHbIE MOHATUA Ha NAIOCKOCTU (PAcCTOsTHME MEXAY TOYKaMW, OKPECTHOCTb TOYKWU, BHYTPEH-
HAA TOYKa, U3ONMPOBAHHAs TOYKa, rPaHNYHas TOYKa, OTKPbITOE MHOXECTBO, CBA3HOE U HECBA3-
HOoe MHOXecTBa, 0bnactb, 3aMKHyTad obnacTb, OrpaHN4YEHHOE MHOXECTBO). AHanormsi ¢ npo-
cTpaHcTBoM. [Mpegen nocrnegoBaTefibHOCTU BEKTOPOB. Teopema O NOKOOPAMHATHOW CXOAMMO-
ctn. Mpeaernbl n HenpepbIBHOCTL. [1BOMHbIE M NOBTOPHLIE Npeaensl. [Npumepsl. HenpepbIBHOCTb
MO COBOKYMNMHOCTN NEPEMEHHbIX U MO OTAESNbHOM NepemMeHHon. [uddepeHunanbHoe ncymcrnenne
PYHKUMA MHOTUX NepeMeHHbIX. YacTHble nponsBoaHble. AuddepeHunpyemMocTb OyHKLUM MHO-
rmx nepeMeHHbIx. Heobxoaumele ycnosus guddepeHumpyemocTn. [loctatouHble ycnosus ang-
epeHUMpyeEMOCTU (PYHKLMM MHOTUX MEPEMEHHbIX. TeopeMbl O B3aUMOCBSA3N Mexay andde-
PEHUMPYEMOCTbBIO, HENPEPBIBHOCTLIO U CYLLIECTBOBAHUEM YaCTHbIX NPOU3BOAHBIX (PYHKLMM MHO-
rMx nepemMeHHbIX. [ponssogHas cnoxHon dyHkumn. OduddepeHuman yHKUMM MHOMMX nepe-
MeHHbIX. [1pon3BogHas Nno HanpaeneHuto. pagneHT. CBA3b NPOM3BOAHOWN MO HarnpaBfEHUIO C
rpagmMeHToM. YcrnoBue Bo3pacTtaHus (ybbiBaHNA) oyHKUMK B ToYKe. [MponsBoaHble 1 anddepen-
LManbl BbICLUNX NOPSAKOB. PaBeHCTBO CMeLLaHHbIX NPOM3BOAHbLIX. MiccnenoBaHne oyHKUNN MHO-
rMX NepeMeHHbIX, YCIoBME MOCTOSAHCTBA, YCNOBME MOHOTOHHOCTU B YKa3aHHOM HanpaBIieHUN.
dopmyna Tewnnopa. OkcTtpemym. HesaBHble yHKUMK. TeopeMbl O CyLLECTBOBAHUN HEABHOW
PyHKUMN. DyHKUMOHanNbHble onpeaenuTtenn. CyLlecTBoBaHNE CUCTEMbI HEABHbIX (PyHKUUIW. B3a-
MMHOOLHO3Ha4YHOEe 0TOBpaXeHne ABYX MHOXECTB BEKTOPHOIo MPOCTPAHCTBA. YCMNOBHbIN 3KCTpe-
MyMm. [Npasuno mHoxntenen JlarpaHxa. Npumepsi.

7. KpaTHble UHTerpanbi.

KpaTHble nHTerpansl. [nowaab MHoroyronbHon durypel. Mepa KopgaHa. N3amepumblie MHOXe-
cTBa. Heobxoammoe n goctaTtoyHoe yCrioBue n3aMepmMmMmoCcT MHOXeCTBa Ha nnockoctn. CBoncTea
mMepbl XKopgaHa. OnpegeneHve gBonHoro nHterpana. Cymmbl [apby n nx csonctea. Kputepun
CyLEeCTBOBaHMS ABOMHOro nHterpana. Knaccol nHterpupyembix pyHkumin. CBonctesa ABOVHONO
nHTerpana. lNpusegeHne BONHOIO MHTErpana K noBTopHoMY. KpuBOnMHENHbIE KOOpAUHATLI Ha
nnockocTun. MNMongapHble 1 ANAUATUYECKNE KOOPAMHATLI. 3aMeHa NepeMeHHbIX B JBONHOM UHTe-
rpane. TponHon uHterpan. CeegeHne TPOMHOro MHTerpana K noBTOpHoMY. 3aMeHa nepeMeHHbIX
B TPOMHOM mHTerpane. Cdepunyeckme 1 LMnMHapuyeckme KoopanHaTsbl.

8. KpnBonuHenHble U NOBEPXHOCTHbIE UHTErpanbl
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OnpepneneHve KpMBOSTMHENHbIX MHTerpanoB. OCHOBHbIE (POPMYIIbl BbIYMUCNEHNSA KPUBOMMHENHbIX
nHTerpanoB. OnpegeneHnsa NOBEPXHOCTHbLIX MHTErpasnos NepBoro U BTOporo poaa. Belumcnexve
NMOBEPXHOCTHbIX MHTEerpanos. MatemaTudeckne n uandeckne nNpUnoXeHUs KPUBONMHENHbIX U
NOBEPXHOCTHbIX MHTErpasnos.

9. Pagbl. YucnoBble, hyHKUMOHaNbHbIE U CTEeNEeHHbIe psAabl

Uucrnosble pagbl. Cxogawmeca n pacxogsiwmecs pagbl. Kputepui Kowwm cxogmMmocTy YUCnoBoro
psga. Heobxoammoe ycrnosue cxoguMocTu. [JocTaTouHble NPU3HaKuU CXOAMMOCTU: MaXXOPaHTHbIN
N npegenbHbIn Npu3Hakn cpaBHeHus, danambepa, Koww, Oupuxne, Abenda. AbcontoTHas u
YCITOBHAsA CXOANMOCTb. YMHOXeHUe pagos. MNepectaHoBka YneHoB psaa. yHKUMOHaANbHbIE No-
cnefosaTenbHOCTU U paabl PyHKUUK. [NoTovevHas u paBHOMepHasa cXoanUMOCTb. [1pu3Haku pas-
HOMepHOW cxoanmocTn (Kputepun Kown, MakopaHTHbIA NpU3HaK 4ngd nocnegoBaTenbHOCTH, Ma-
XOpaHTHbIN Npu3Hak Beneplwtpacca onga psaga). PaBHomepHas cXoaMMOCTb U HEMPEPbIBHOCTb,
paBHOMeEpPHasi CXOAUMOCTb W MUHTErpUpoBaHUe, paBHOMEPHas CXoOUMOCTb 1 AnddepeHumpoBa-
Hue. CteneHHon psag. Paguyc cxogumocTtu. AudpdpepeHumpoBaHme n MHTerpupoBaHme cTeneHx-
Horo psina. Psg Tewnnopa.

10. Hecob6cTBEeHHbIE MHTErpanbl, UHTErpanbl, 3aBUCSALLME OT NapamMeTpa

OnpepneneHne HecOBCTBEHHbIX MHTErpanos nepeoro Tmna. OnpegeneHne HeCoOCTBEHHbIX UHTE-
rpanoB BTOPOro Turna. ATanoHHble uHTerpanbsl. CBOMCTBA CXOOAWMXCA UHTerpanoB. Kputepun
Kowwn cxogumMocTn HecoBCTBEHHbIX MHTerpanoB. [OcTaToyHble NPU3HAKM CXOAUMOCTU Hecob-
CTBEHHbIX NHTerpanoB. MaxopaHTHbIV Npu3Hak cpaBHeHUS. [peaenbHbIn NPU3HaK CpaBHEHUS.
ABcontoTHasa 1 ycrnoBHasi CXOANMMOCTb HECOOCTBEHHbLIX UHTerpanoB. NpusHak Abens. MNpuaHak
Oupwnxne. PacwmpeHne MeTogoB MHTErpMpoBaHNs Ha HECOBCTBEHHbIE MHTEerpanbl. 3ameHa ne-
pemMeHHbIX. MHTerpupoBaHue no Yactsam. [naBHoe 3Ha4YeHne HeCOBCTBEHHOro nHTerpana. ViHte-
rpanbl, 3aBucsLmMe oT napameTpa. HenpepbIBHOCTb Mo napameTpy. AuddepeHunpoBaHue n ux-
TerpupoBaHue rno napameTpy. HecobcTBeHHbIE MHTErpansl OT napameTpa.

11. Pag v naterpan ®dypbe

lMocTaHoBKa 3agauyn. [pocTpaHCTBO CO cKkanspHbIM npousBedeHneM. HopmupoBaHHOe Mpo-
cTpaHcTBO. CxogumMocTb B cpegHeM. mnbbepToBo npocTpaHcTBO. CkanspHoe npon3seneHne n
HopMa byHKUuUK. MNMoToveyHasi, paBHOMepHasa CXOOUMOCTb M CXOOUMOCTb B CpegHeM nocreno-
BaTenbHocTen U psagoB. OpToroHasnbHble U1 OPTOHOPMUPOBAHHbBIE 3NIEMEHTbLI NPOCTPaHCTBA CO
ckandapHbiM npoussegeHnemM. Ob6obweHHbIn pag Pypbe. CorcTBa ocTtaTka paga Pypbe. Hepa-
BeHCTBO beccens. Ycnosue cxogumocTtu psiga dypbe. PaBeHcTBO [MapceBans. 3aMKHyTble U
NoJSiHble OPTOHOPMAaribHble CUCTEMbI 3fIEMEHTOB B MPOCTPAHCTBE CO CKanspHbIM npousseae-
HueM. TeopeMbl O CBA3WN MEXAY 3aMKHYTOM N NOMNHOW cucteMon. Pag dypbe No opToroHansHON
N OPTOHOPMMPOBAHHOM cucTeMam pyHKumn. HepaBeHcTBO Beccens u paBeHcTBo [MapceBans
Ans atux pagos. TpuroHomeTpuyeckun psag Pypoe. PasnoxeHne 4eTHOM N HeYeTHOM (PyHKLUNN B
TpuroHomeTpuyeckmun psag Pypoe. KomnnekcHas popma psga dypbe. ToyeyHas n paBHOMepHas
CXOAUMOCTb TPUroHoMeTpuyeckoro paga Pypoe. MNonHoTa TPUroHOMETPUYECKON CUCTEMBI DYHK-
umn. [1BOMHbIE N TPONHBLIE psAabl Pypbe.

NHTerpan ®ypbe kak npeaenbHbin cnyydanm psga dypbe. [JocTaTouHble NPU3HaKM CXOAUMOCTHU
nHTerpana dypoe. NpeacrasneHne pyHkumm nHterpanom dypee. NpeacraBneHne YeTHOM U He-
YyeTHON QyHKuMM uHTerpanom ®Pypbe. KomnnekcHoe npsimoe u obpaTtHoe npeobpaszoBaHuA
®ypbe. CuHyc n kocuHyc npeobpasoBaHnsa Pypbe.

12. dnemeHTbI TeOpun 0606LLEHHBbIX PYHKLUIN

Knacc ocHOBHbIX (MPOBHbLIX) hyHKUMIN. PyHKUMOHANbLHOE onpeaeneHne 0606LWeHHON PyHKLMN.
PerynsapHble n cuHrynspHole 0606LwweHHble pyHKumn. [enbta dyHkumna. Jenctems ¢ o606LLeH-
HbIMU (PYHKUMAMU. CekBeHLManbHbIM NOAX0A K onpegeneHnio o606LLeHHON yHKLMN.

®dopMbl TeKyLer aTTecTauum:
KONNOKBUYM, KOHTpOrbHas paboTa.

dopma NpoMeXyTO4YHOM aTTecTauuu:
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3ayerT, ak3ameH (I cemecTp, pasgensl 1 — 6);
ak3ameH (Il cemecTp, pasgensl 7 —11); 3a4eT, ak3ameH (lll cemecTp, pasgensl 12 — 17).

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

B1.5.09.02 AHanuTu4yeckas reomeTpus

Llenv n 3apayn yue6HOM ANCLUUNIINHDbI:

n3yyeHne MeToLOB aHaNMTUYECKON reoMeTpumn Ansa peleHnsa 3agad eBknuaoBov reomeTpum Ha
NSIOCKOCTU U B NPOCTPAHCTBE, U3y4yeHne MeToaa KOOpANHaAT, BEKTOPHON anrebpsbl, pasfinyHbIX
dopM ypaBHEHUI MPSIMON JIMHUN HA NTOCKOCTU U B NPOCTPAHCTBE, YPaBHEHUSA MNTOCKOCTN, KpU-
BbIX U NOBEpPXHOCTeN BToporo nopsiaka. OCHOBHbIMW 3agadvamMn y4ebHOM ANCUMNINHBI ABNSA-
I0TCA: PopMUPOBaAHME Y CTYAEHTOB 3HAaHUN 06 OCHOBaxX aHaANUTUYECKOW reOMEeTPUM U BEKTOP-
Hon anrebpsbl, NpnobpeTeHne CTyaeHTaMn HaBbIKOB U YMEHUI MO PELLEHNIO FEOMETPUYECKUX
3aZay 1 Ucnosnib3oBaHMIO BEKTOPHOM anrebpbl, HEOBXOANMBIX B Kypcax MatemMaTU4eCcKoro aHa-
nun3a B pasgene «KpaTHble N KpUBONUHENHbIE UHTErparsbl», B Kypce « BeKTOpHbIN N TEH30PHbLIN
aHanuxy», «ANeKTpoanHaMmnKa.

KpaTkoe coaepxaHue (AnaakTuyeckue eaAMHULbI) y4eOHON ANCLMNINUHbI

Paspgen 1. BektopHas anre6pa.

MoHaTMe BekTOpa. JInHenHble onepaunn Hag BekTopamu. JIMHenHas 3aBUCUMOCTb CUCTEMBI
BEKTOPOB. [ €OMETPUYECKUI CMbICIT JINHENHOW 3aBUCUMOCTU. ba3ncel Ha NIOCKOCTM U B NpPO-
CTpaHCTBe, pasnoxeHne Bektopa no 6asucy. MNpoekuunsa Bektopa Ha ocb. OPTOHOPMUPOBAHHbIE
Basucol, nx 0cobeHHOCTb. HanpaBnsaLwmne KocMHycbl BekTopa. CkansapHoe, BEKTOPHOE, CMe-
LWAHHOEe 1 OBOMHOE BEKTOPHOE NPOn3BEeAEeHUs, UX CBOUCTBA, BblpaXeHne Yepes KoopauHaThbl
COMHOXUTENEN. Ycnosme opToroHanbHOCTU, KOSIIIMHEAPHOCTU, KOMMNSIaHapHOCTU BeKTopoB. Cu-
cTeMa KoopauHaT, KoopaAuHaTbl TOYKW, Npeobpa3oBaHne CUCTEMbl KOOPAUHAT.

Paspen 2. NpamMas u NNOCKOCTb.

Cnocobbl 3agaHusa NMHUIA Ha NITOCKOCTU, MMHUIA U NOBEPXHOCTEN B NpocTpaHcTee. Anrebpaunye-
CKMe NMHMK 1 noBepxHocTU. MNMpsamas Ha nnockocTn. PasnuyHblie hopMbl ypaBHEHMSI NPSAMON:
obLee, NnapameTpmnyeckoe, KaHOHNYECKoe, C YrnoBbIM KO3(PMUMEHTOM, B OTpe3Kax, Hopmarib-
Hoe. lNMy4yok npsambIX. MNockocTb B NpocTpaHcTBe. PasnuyHbie opMbl YpaBHEHNSA MAOCKOCTH:
obuiee, B oTpeskax, HopMmanbHoe. y4yok n ceaska nnockocTen. Npsamasa B npocTpaHcTee. Pas-
nn4yHble OopMbl YpaBHEHUS NPSIMON: o0LLee, NapamMmeTpuyeckoe, kKaHoHn4Yeckoe. Nepexoa ot
OLHOro 3agaHus K gpyromy. BaavmHoe pacnonoxeHue AByX NAOCKOCTEN, MPSIMOW U MAOCKOCTH,
ABYX NpsAMbIX B NpocTpaHcTBe. OCHOBHbIE 3afa4n Ha Temy «[1psiMas u NNOCKOCTb»: paccTos-
HWe OT TOYKM A0 NNOCKOCTU U NPAMON, pacCTOSHUE MeXAY NPAMbIMU, YIibl MeXay NPAMbIMU 1
NAOCKOCTAMM, YCIIOBUE NepeceyeHns AByX NPAMbIX U T.4.

Pasgen 3. KpuBble ¥ noBepXHOCTU 2-ro nopsaka.

annunc, runepbona, napadona, OnpegeneHne, BbIBOA KAHOHNYECKOrO YpaBHEHUS KaXO0N U3
3TUX KPUBbIX, UX CBOMCTBA. DKCLLEHTPUCUTET MU AUPEKTPUCHI annunca, rmnepbonsl, napabonbi.
MonapHasa cuctema koopauHat. lNonsipHoe ypaBHeHue annunca, runepbonsl, napadonsl. O6-
LLlee ypaBHEHME KPUBOW BTOPOro nopsiaka. NpuseaeHune obLuero ypaBHEHUS K KAHOHUYECKOMY
BMOy C NOMOLLIbIO MOBOPOTA OCEN M NepeHoca Havarna koopaunHaTt. Knaccudukauusa Kpusbix
BTOpOro nopsaka. NosepxHOCTM BTOPOro nopsaka: annuncous, runepbononabl, napabononbl,
KOHYCbI 1N LUITMHAPLI, UX KAHOHUYECKME YpaBHEeHUSs, cBoncTBa. NpruBeaeHne ypaBHEHNS Mo-
BEPXHOCTU BTOPOro nopsigka K KaHOHN4YECKOMy Buay.

PopMbI TEKYLLEN aTTecTaummn: KOHTponbHasa paboTta, JOMaLLHAS KOHTponbHas paboTa

dopma NpoMeXyTO4YHOM aTTecTaLuuun: 3K3aMeH
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Koabl hopmupyembix (cchopmmpoBaHHbIx) komneTeHummn: OlNK-1, OlK-2

B1.5.09.03 JluHenHasa anreGpa

Lienn v 3apauv yye6HOM AUCLUNIUHBI: B LUMPOKOM NMOHMMaHUN coaepaHne Kypca nuHemn-
HoW anrebpbl cOCTOMT B NpopaboTke MateMaTUyYeckoro a3bika A8 BblpaXeHusi O4HOM 13 ca-
MbIX OOLLMX naen COBPEMEHHOIO eCTECTBO3HAHUSA — naen NMHENHOCTU. B npouecce nsyyeHns
Kypca nuHenHomn anrebpbl CTyAeHTbl U3y4atoT BONPOCHI pas3peLllnMOoCTyh U CTPYKTYPbl PeLLEHNI
CUCTEM JIMHENHbIX YPaBHEHWUA, OCBaANBAOT abCTPaKTHbIE MOHATUSA JIMHENHOIO NPOCTPAHCTBA,
6asuca, nMHerHoro onepartopa, GUNMHENHON 1 KBagpaTUYHOM POPMbI, @ TakKe N3y4atoT KOH-
KpeTHble NpuMepsbl, Jalolwmne peannsaunio 3Tux abCTpakTHbIX MOHATUN.

KpaTkoe copepxaHue (AMaaKkTnyeckme eauHMLbI) y4eO6HOM QUCLMNIINHBI

Paspgen 1. MaTtpuubl n onpegenutenmu.

MpamoyronbHble MaTpuubl. Cymma maTtpul, NponsBeaeHne MaTpuLbl Ha YNCNO, YMHOXEHUE
mMaTpuu. CBoncTBa aTUX onepaunin. [NepectaHOBKN, UHBEPCUU, TPAHCNO3ULINK, NOACTAHOBKM.
Onpepenvtens KBagpaTHOM MaTpuLbl, CBOMCTBA onpeaenutens. PasnoxeHne onpegenutens
no anemMeHTaM CTPoKM nnm ctonbdua. Teopema Jlannaca. Onpegenutens NpoM3BeaeHUsA maT-
puu. ObpaTHasa matpuua, Kputepun odbpaTUMOCTH, BblYMCNIEHME OOpaTHOW MaTpuULbI.

Pa3pen 2. CuctemMbl NMHENHBbIX YyPaBHEHUMN.

PaHr matpuubl. Teopema o 6a3ncHom MuHope. PaHr nponsBeaeHnsa matpul. dneMmeHTapHble
npeobpasoBaHUsA CTPOK MaATPULbI N NX NPUMEHEHNE K BbIYMCINEHNIO paHra MmaTpuubl. Cuctembl
NWHENHbIX ypaBHeHUN. OCHOBHbIE onpefdeneHns: YyacTHoe 1 obLlee pelleHnsi, COBMECTHbIE U
HECOBMECTHbIE CUCTEMbI, 9KBMBASNIEHTHOCTb cucTeM. Teopema Kpamepa. Kputepun coBMeCcTHO-
CTW CUCTEM NIMHENHBbIX YpaBHeHUN (Teopema KpoHekepa - Kanennu). MeTtopg Maycca pelueHns
CUCTEM NUHENHbIX ypaBHEHUN. JInHenHble ogHopoaHble cuctemsbl (JIOC). CBoncTea peLleHui.
dyHpgameHTanbHasa cuctema peweHun (PCP). Teopema o ®CP. CTtpykTypa obLuiero peLleHus
JTOC. HeogHopoaHble cuctemsbl (JIHC). Ctpyktypa obuiero peweHnsa JIHC.

Paspgen 3. JluHenHble npocTpaHCTBAa.

AKcuomaTtmka nuHernHoro BektopHoro npoctpanctea (J1BI1), npumepsl, ceonctea JIBI. JlnHen-
Hasi 3aBMCMMOCTb cucTeMbl BekTopoB B JIBI1. baauc n pasmepHocTb JIBI. KoopanHatel BekTopa
B A4aHHOM 6asuce. MaTpuua nepexoga ot ogHoro 6asnca k gpyromy, npeobpasoBaHne Koopau-
HaT BeKTopa Npu nepexoae k HoBomy 6asucy. NognpoctpaHcTBo. Cymma 1 nepeceyeHne noa-
NpoCcTpaHCTB. JInHelHbie 06004k 1N TeopeMbl 0 pasamepHocTU. Nsomopduam JIBI1. EBknngoso
NpOCTPaHCTBO, onpeaeneHne n npuMmepbl. HepaBeHcTBa Kowwm - ByHAKOBCKOro u TpeyrosnbHuKa.
O6Lwmi BUA CkansipHOro NpounsBeaeHns B KOHEYHOMEPHOM eBKNAoBOM npocTpaHcTee. OpTo-
rOHanNbHOCTb M OPTOHOPMUPOBAHHOCTbL CUCTEMbI BEKTOPOB. NpoLiecc opToroHanusauum cu-
CTEMbl BEKTOPOB.

Pazpgen 4. JluHenHble onepaTopbl.

Onpepgenexne nuHenHoro onepartopa. Npumepbl. O6pas n 5apo NMHENHOro onepaTtopa. Mart-
puua NMHEeNHOro onepartopa B AaHHOM Ga3uce. [NpeobpasoBaHne maTpuubl onepaTopa npu ne-
pexofe oT ogHoro 6asuca k gpyromy. [Iencteus ¢ nuHerHbIMn onepaTtopamn. O6paTHbIn one-
patop, ero ceonctea. Kputepuin obpatumocTtiu. lNognpoctpaHcTBa, MHBapUaHTHbIE OTHOCK-
TenbHO onepartopa. CobCTBEHHbIE BEKTOPLI M COBCTBEHHbLIE 3HAYEHUS NMMHENHOIO onepaTopa,
NX CBOMCTBA. XapaKkTepuCcTU4eCcKoe ypaBHEHNE. YHUTAPHbIN U CaMOCONPSXXEHHbIA onepaTopbl.
CsowncTtBa COBCTBEHHbLIX 3HAYEHU N BEKTOPOB CaMOCONPsXeHHOro onepartopa. CywecrsoBa-
HMe OPTOHOPMMPOBAHHOIO 6Gaanca n3 coOO6CTBEHHbLIX BEKTOPOB CaMOCOMNPSKEHHOro onepaTopa,
HaxoXaeHue ero.

Paspgen 5. KBagpatu4iHblie hopMbl.



56

JlnHenHag, bunnHenHasa n kBagpaTtruyHaa dopmbl B JIBI1. Matpuua kBagpatuyHon dopmbl (KP)
n ee npeobpasoBaHne Npu nepexoae kK HoBoMy 6asncy. PaHr n nigekc K®. Teopema Jlarpanxa
o npueegeHun K& k anaroHansHomMy Buay. Teopema Akobu. 3akoH nHepumm K&. Kputepun
CunbBecTpa nonoxurensHon onpegeneHHocTn Ko.

dopMbl TeKyLen aTTecTaumn: KOHTponbHas paboTa
dopma NPpoMeXyTO4YHOM aTTecTaLuuun: 3K3aMeH

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

B1.5.09.04 NOuddepeHumanbHble ypaBHEHUSA

Llenu 1 3agaum y4e6HOM AUCLMNAMUHBI: LENbI0 N3YyYeHUsT OUNCUUNIUHBI SIBNSIETCS OCBOEHME
TEeopeTUYEeCKMX OCHOB 0BbIKHOBEHHbIX AN depeHUmanbHbIX YpaBHEHUIA, a Takke npuobpeTeHmne
NPaKTUYECKNX HaBbIKOB X MHTErPUPOBaHUS 1 B TOM YMCre NpUBNMKEHHBIMY METOAAMM.

MecTto yuyebHOM aucuunnuHbl B cTpyktype OOI: kypc «duddepeHumnanbHble ypaBHEHUA»
6a3snpyetcsa Ha kypcax «Matematudeckun aHanu3» u «JlnHenHasa anrebpay». lNMpakTnuyeckune
HaBbIKN N TepeTudeckne 3HaHusa anddepeumancHbIX YpaBHEHN NCNONb3YIOTCA Aanee npu usy-
YeHUU ApYyrnux MareMaTU4eckux AUCUUMNIWH, KYpCOB TeopeTndeckon usmkn «TeopeTndeckas
MexaHuKay», «JrnekTpoauHamukay, «Ctatuctndeckas usmkay», «KBaHTOBas MexaHukay», a
Takke MHOIMX CrneuKypCcoB.

KpaTtkoe coaepxaHue (AnaakTuyeckue eaAMHULbI) y4eOHON ANCLMNINMUHbI

Paspen 1. AuddepeHumanbHblie ypaBHEHUA NepBOro nopsaka.

OnuncaHue 3akoHOB npupoabl B popme anddepeHumanbHbix ypasHeHnin. OCHOBHbIE onpeaene-
Hus. eomeTpuyeckas nHTepnpeTaums gudpdepeHumnanbHOro ypaBHeHUs NepBoro nopsiaka, pas-
peLleHHOro OTHOCUTENBbHO nNpousBogHoON. MeToa u3oknuH. MNMocTpoeHne guddepeHunansHOro
ypaBHeHUA No obLiemy pelueHuto. YpaBHEHUS C pasgensowmMMnUca nepeMeHHbIM1U U NpuBoam-
Mble K HUM. OOQHOPOAHbIE YpaBHEHWS. YpaBHEHWUS, NPUBOAMMbIE K OAHOPOAHbLIM. JIMHEWHbIe
anddepeHumanbHble ypaBHeHUst nepBoro nopsagka. CTpyktypa obLero peleHuns NMMHEeNHOro He-
OAHOPOAHOro ypaBHEHUs. YpaBHeHUa bepHynnu n PukkaTtu. YpaBHeHne B NonHbIX guddepeH-
ymanax. NoHaTue nepsoro nHTerpana. VIHTerpupyowmn MHOXuTenb. NpuemMbl OTbICKaHUSA UHTe-
rPUPYOLLNX MHOXUTENEeN. TeopemMa CyLwecTBOBaHUS N eOUHCTBEHHOCTUN pelleHna auddepeH-
LmanbHOro ypaBHeHUs NepBoro nopsaka, paspeLlleHHoOro OTHOCUTENbHO NPOU3BOAHON. [puHumMn
ckumarwmx otobpaxeHuin. Metoq nocrnegoBaTenbHbIX NpubnmxkeHuii. MNMpogomkeHne petle-
HUS. Henpopomkaemoe pelleHve n ero noctpoeHue. Teopema O NpUMbIKAHUM Henpogomkae-
MOrO peLleHus K rpaHuue obnactn. CteneHb rnagkocTu peleHnn audgepeHumnansHoro ypas-
HeHus. HenpepbiBHas 3aBUCMMOCTb peLleHns auddepeHunanbHoro ypasHeH1st OT HavarnbHbIX
ycrnoBun 1 OT napameTpoB. [1pocTble ocobblie TOYKK, nx knaccudgukaums. Ocobble pelleHus.
AunddepeHumanbHble ypaBHEHUSI NEPBOro NOpsiAaka, He paspeLleHHble OTHOCUTENBHO NPOU3BOA-
HOW. YpaBHeEHUA, He coepXalime SIBHO He3aBMCUMOW MNepeMeHHOW, HEU3BECTHOW (PyHKLMN.
YpaBHeHue c ogHopogHou byHKumen B neson Yactn. OOwmn criydyam BBeLeHUs napameTpa.
OuddepeHumnanbHble ypaBHEHUS, paspeluMble OTHOCUTENbHO aprymeHTa WM HeM3BECTHOM
dyHKUMN. YpaBHeHus Jlarpanxa n Knepo. NoHaTue 06 ormbatoLen cemencTea Kpusblx. Teopema
00 ormbatoLlen cemencTea MHTErpanbHbIX KpMBbIX. Teopema CyLLeCTBOBaHUSA peLleHnsa andde-
peHUMansHOro ypaBHEHNS NepBoro nopsiaka, He paspeLleHHOro OTHOCUTENBHO NPON3BOAHON. P-
ANCKPUMUHAHTHAs KpUBas U ee CBA3b C 0COObIMU peLUEHNSMN.

Paspgen 2. iuchcepeHumanbHble ypaBHEHUA BbICLLUUX NOPSAOKOB.
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OvdpepeHumnanbHoe ypaBHeHWE n-ro nopsgka, paspeLlleHHoe OTHOCUTENbHO cTapLlen npouns-
BoaHon. CBefleHne ero K HopmaribHOW cucTemMe ypaBHEHUN. TeopeMbl CyLLEeCTBOBaHUA U €OUH-
CTBEHHOCTU, HENPEPLIBHOM 3aBMCUMOCTU PELLEHNA HOPMaribHOW CUCTEMbI OT HayarbHbIX YCIo-
BUA N OT NapamMeTpoB. Teopema CyLLeCTBOBaHNA U €OUHCTBEHHOCTU pPEeLLeHUs ypaBHEHUS N-To
nopsiaka, paspeLLueHHOro OTHOCUTENBHO CTapLlen Npon3BOL4HOM, Kak CneacTBue TeopeMbl CyLle-
CTBOBaHUS U €UHCTBEHHOCTU peLleHns HopMarbHOM cucTeMbl. HacTHble criydan andgepeHum-
anbHOro ypaBHeHUsa n-ro nopsaka, Jonyckaruwme NoHWxXeHe nopsiaka. TeopemMa cyllecTBoBa-
HUA N €ANHCTBEHHOCTU peLLeHNsa NMHeNnHoro anddepeHunanbLHOro ypaBHeEHUS N-ro nopsigaka c
HenpepbIBHbIMU kKO3addmumeHTamm. ObLasa Teopusi IMHENHOro ogHopoaHoro anddepeHunans-
HOro ypaBsHeHus n-ro nopsgka. Onpegenutens BpoHcKoro, nposBepka HE3aBUCUMOCTU PeLLEHUN.
dyHoameHTanbHaa cuctema peweHnn. CTpyktypa obLliero peleHnsa NMHENHOro 0gHOPOAHOro
anddepeHumansHOro ypaBHeHUs. TeopemMbl O MakCUMarbHOM YucCrie NIMHENHO-HE3aBUCUMBbIX
peleHnin 1 0 TOXOECTBEHHOCTU ypaBHEHUW. [loCcTpoeHne nuHenHoro anddepeHunansHOro
ypaBHeHUA No pyHAaMeHTanbHoM cucteme pelweHun. dopmyna JinyBunnga n ee npuMeHeHue.
Cnocob noHwxkeHnsa nopsigka NMMHENHOro OAHOPOAHOrO ypaBHEHUS NPy U3BECTHOM YacTHOM pe-
weHun. CTpykTypa obwero peweHns NMMHEMHOro Heo4HOPOAHOro AnddepeHunanbHOro ypas-
HeHust n-ro nopsgka. MNpuHumn cynepnosuuun. Metoa Bapuauun NpoU3BOJSIbHBIX MOCTOSHHbIX
ANS OTbICKAHUSA YaCTHOro peLleHus HeO4HOPOAHOro ypaBHEeHUs n-ro nopsgka. PyHkums puHa.
JInHenHoe ogHOpOaHOE ypaBHEHME N-TO NopsigKa C NOCTOAHHbIMUK KoadhduumeHTamu. OnepaTop-
Hble MHOrouYsieHbl U UX CBOWCTBA. Pa3noxeHne onepaTtopHOro MHOrouYsieHa Ha SiMHenHble MHO-
xXutenu. [lencteme onepaTtopHOro MHOrovnieHa Ha npocrtenwmne yHkumn. dopmyna cmeLleHus.
XapaKkTepucTuyeckMn MHOIoUNeH U Xxapaktepuctmyeckoe ypaBHeHue. NoctpoeHne pyHOamen-
TanbHOW CUCTEMbI peLleHNn NIMHENHOIo O4HOPOAHOIO YPpaBHEHUS C NOCTOAHHbLIMU KO3 UL MeH-
Tamu B criydae NpocCTbIX U KpaTHbIX KOPHEN XapaKTepUCTUYECKOro MHOroYneHa (4encTBUTENbHbIX
UM KOMMNEKCHbIX). JIMHENHbIE HEOAHOPOAHbIE YPaBHEHUS C NOCTOAHHBbIMU KO3 MLMEHTAMN.
KBasunonuHomMmbl n ux cBonctBa. CTpPyKTypa 4acTHOro pellueHust NMMHENHOro HeOO4HOPOOHOro
ypaBHEHUSA C NOCTOSIHHLIMW KO3 PMLMEHTAMM N KBA3UMOSIMHOMOM B npason Yactu. OnepaTop-
HbI METO[, OTbICKaHMs1 YAaCTHOrO peLleHns Takoro ypaBHeHUS. YpaBHeHne dunepa. VIHTerpupo-
BaHWe OAHOPOLHbIX NMMHENHbIX AnddepeHuUmnanbHbIX ypaBHEHUI C NOMOLLIO pAagoB. OTbickaHue
dyHOaMEHTanNbHOM CUCTEMbI PELLEHWIA ypaBHEHUI Jripu n beccens.

Paspen 3. Cucrembl 06bIKHOBEHHbIX AndepeHLnanbHbIX ypaBHEHUN.

OKBMBANEHTHOCTb HOPMAarbHOM CUCTEMbI N AnddepeHumanbHbiX YPaBHEHUA OOHOMY ypaBHe-
HUIO N-ro nopsigka, paspeLleHHOMY OTHOCUTENbHO CTapluen Npon3sBogHoOW. TeopeMbl O Henpe-
PbIBHOM 3aBUCUMOCTU N HENpepbiBHOW AnddepeHUNpPYEMOCTU pPeLLEHUS HOPMaSibHOM CUCTEMBI
No HavasibHbIM YCNOBUAM M N0 napameTpy. [lepBble uHTerpansl HopMansHOW cucTemMbl andde-
peHumnanbHbiX ypaBHeHUn. Heobxoammoe n OOCTAaTOMHOE YCroBME ANA TOro, 4Tobbl Henpe-
pbIBHO-ANM depeHumpyemas pyHKUMS Oblna nepsbiM MHTErparioMm HoOpManbHOW CUCTEMBbI. Teo-
pemMa 0 MakCMMasibHOM YMCe He3aBUCUMbIX NEPBbIX UHTErPanoB. OKBUBANEHTHOCTb OTbICKaHUS
N He3aBUCUMBbIX NEPBbIX MHTErpanosB NOCTPOEHUIO 0bLLero peLeHns HopManbHOW cucTemsl. o-
HWKEeHWe nopsaka HopManbHOW CUCTEMbI, €CNIN U3BECTHA YacTb NepBbIX MHTerpanos. CummeT-
pudHasa coopma cuctemMbl guddepeHumnanbHbiX ypaBsHeHnn. HTerpnpyemble kombuHaumm. O6-
Las Teopust IMHENHbIX OAHOPOAHbIX cucTeM aAnddepeHUmarnbHbIX YpaBHEHUI C HENPEPbIBHLIMW
KoadppumumeHTamm. dyHaameHTanbHas cuctema pelleHun. NoctpoeHne NMHeNHOM OgHOPOLHOM
cucTeMbl No yHOaMeHTanbHON cncteme peleHnn. CTpykTypa obLuero peleHns NMMHENHON He-
ofHOpoAHOM cuctembl. MeToq Bapvaumm NPoM3BOSIbHbIX NOCTOSHHBLIX AN OTbICKAHUS YaCTHOro
peLleHna NMINHEMHON HEOAHOPOLHOW cucTeMbl. JINHENHbIE OAHOPOAHbIE CUCTEMbI C NOCTOSAHHbLIMW
KoadhpmumeHTamun. XapakTepucTnyeckoe ypaBHeHNE KaK ypaBHEHWE Ha OTbiCKaHWe cObCTBEH-
HbIX 3HA4YEHUNN N COBCTBEHHbIX BEKTOPOB MaTpuLbl cuctemsl. Bug dpyHaameHTanbHOM cuctemsl
peLLeHnI B Criy4ae NpocTbiX KOpHEN (OeNCTBUTENbHbBIX M KOMMNEKCHbIX). Bug dyHaameHTansHou
CUCTEMbI peLleHni B Crydasix, Korga XxapakTepucTuyeckoe ypaBHEHNE MMEET KpaTHbIe KOPHU U
pasfivyHble 3Ha4YEeHNA paHra xapaktepuctmyeckon maTpuubl. MeTon UCKNOYeHNa AN NUHEeNHbIX
CUCTEM C NOCTOSAHHBIMKU KO3humumneHTammn obero smaa.
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Pazgen 4. UHTerpanbHble ypaBHEHUS.

Knaccuduvkaums nmHenHbIX MHTerpanbHbIX ypaBHEHUIW Mo pogam. YpasHeHust BonbTepa. Ypas-
HeHns ®pegronbma 2-ro poga. YpaBHeHUs C BbIpOXAeHHbIM S4poM. CyLLecTBOBaHWE peLueHus
ypaBHeHua dpegronbma ¢ MansiM gapoM. CyulectBoBaHWE pelleHus ypaBHeHus BonbTeppa.
Teopembl ®pegronbma. CnekrpanbHaa Teopus ypasHeHnn ®pefroribMa ¢ CUMMETPUYHBLIMU A4-
pamu. CBoKncTBa crnekTpa cobcTBeHHbIX yncen. Teopema Munbbeprta-lLUmmara. 3agadva LWTypma-
IlnyBMNNa u nHTerpanbHble ypaBHeHNA. Teopembl Mmnbbepta 06 nHTerpanbHOM npeacTaBneHnm
peLlleHnsa KpaeBon 3aga4dm Yepes yHkumto ['puHa. BeiBog Teopembl CTeknoBa n3 teopemsl [unb-
oepTa-lUmngra.

Paspgen 5. YncneHHble meToAabl pelleHUsi 06bIKHOBEHHbIX AndcepeHumanbHbIX ypaBHe-
HUN.

MeToabl, OCHOBaHHbIE Ha pa3noxeHuu B pag Tennopa. Metoabl PyHre-KyTtTta. lNorpelwwHocTs an-
NPOKCMMauumn 1 yCTOMYMBOCTb Pa3HOCTHOW CXeMbl. Y CTONYMBOCTb U cxogmmocTb. O6ocHoBaHMe
MeToAa Aurepa n ero BblYUCIUTENBHON YCTOMYMBOCTH.

®dopMbl TEKYLLIEN aTTecTauMun: ABe KOHTPOSIbHblE paboThl.
dopma NnpoMexyTo4yHoM aTTecTaummn: ak3ameH (lll cemecTp).

Koabl hopmupyembix (cchopmmpoBaHHbix) komneTeHummn: OlK-1, OlK-2

B1.5.09.05 BeKTOpPHbIM U TEH30PHbLIN aHanNu3

Llenv n 3apayn yue6HOM AUCLUUNIINHDbI:

N3yyeHne B3aMMOCBA3N KPUBOSIMHENHbIX, MOBEPXHOCTHBIX WU KPaTHbIX MHTerpanos, OCOGEHHO
dopmyn OcTtporpagckoro - Naycca n Ctokca, HeobxogMMo ANA U3ydeHus maTeMaTndeckon du-
3MKW1, 3NEKTPOANHAMMKM, KBAHTOBOW MEXaHUKnN 1 gpyrnx msndeckmnx kypcos. NpeobpasoBaHune
AnddepeHLmanbHbIX BblpaXXeHUn C MOMOLLbI0 Habna - MCYMCNEHNS N 3aMeHa NEePEMEHHbIX B
AnddepeHumarnbHbIX onepaTtopax Ana KPUBOMMHENHbBIX CUCTEM KOOPAMHAT C NOMOLLBLIO KO-
dbuumneHToB Jlama ABNAIOTCA OCHOBHBIMW TEXHUYECKMMUN NpUemMamMm npu paboTe ¢ ypaBHEHUAMM
B YaCTHbIX NPON3BOAHbLIX. MeToabl TEH30PHOIO MCHUCIIEHNS MPUMEHSIIOTCSA NPU N3YyYEeHUN pens-
TMBUCTCKMX TEOPUI M AN aHanm3a ChoLWHbIX cpea.

KpaTkoe copepxaHue (AuaakTnyeckme eauHULbI) y4eOHOWM AUCLMNIIUHBI

CkanspHble n BekTopHble nonsa. AuddepeHumansHble onepaTopsl. NpaBuna Habna-ucuyucne-
Hus. MNnowagb noBepxHOCTU. NMoBepxHOCTHbIE MHTerpansl 1 1 2 poga. ®opmynsl OcTporpaa-
ckoro-l"aycca n Ctokca. VIHBapnaHTHOe onpeneneHne amBepreHunn n potopa. lNoreHumnanbHble
N coneHounganbHble BekTopHble nons. KoadpdumumeHTsl Jlama. dopmynbl 4ns rpagmeHTa, ouBep-
reHuMn, potopa u onepartopa Jlannaca B opTOroHanbHOW cucteme koopamHaT. [IBONCTBEHHbIE
Basunckl. KoBapmaHTHble U KOHTpaBapuaHTHble KoopauHaTtbl BekTopoB. ObOuee onpegeneHue
TEH30pOB NPOM3BOSILHOIO Nopsiaka. 3anncb B TEH30PHbIX 0603HaAYEHNAX Npeobpa3oBaHM KOOpP-
AVHAT BEKTOPOB, MaTpuL NIMHENHbIX ONepaTopoB 1 KBaapaTUdHbIX hopM. TeH30opbl gedopma-
LM, HanpsbKeHUn, OTHOCUTENBbHbBIX CMELLLEHUN.

dopma NpoMeXyTO4YHOM aTTecTauuun: 3ayeT

Koabl popmupyembix (cpopmupoBaHHbix) komneteHumn: OlK-1, OlNK-2

B51.5.09.06 Teopusa BepoOATHOCTEM U MaTEMaTU4YECKas CTaTUCTUKA
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Llenv n 3apayn yue6HOM AUCLUUNIINHDbI:

CopepxaHue gucumnnuHbl « Teopusi BEPOSTHOCTEN M MaTemMaTuyeckasi CTaTUCTMKa» Harnpas-
NEHO Ha O3HAKOMIEHWE CTYOEHTOB C OCHOBHbIMM MOHATUAMM U METO4aMWN TEOPUUN BEPOSITHO-
CTEN, MOAEAMM N annapaToM MaTeMaTUY4ECKOMN CTaTUCTUKKN, KOTOPbIe HeobxoanuMbl Npu obpaboTke
pe3ynbTaToB 3KCNEPUMEHTA, aHann3e criy4YalHbIX SBEHUA, BO3HUKAOLWMX B paanodmanyeckmnx
NPUIOXEHNNAX 1 NpuK Nepegade nHpopmMmauuu.

KpaTtkoe coaepxaHue (AnaakTuyeckune eaAMHMULbl) y4eOHON ANCLMNINMUHbI

Pazgen 1. OCHOBHbIe NOHATUA TeOPUN BEPOSATHOCTEN.

1.1. BnemeHTbl KOMOMHATOPUKN N CXEMbI LUAHCOB.

cnbiTaHne n NoHATME anemMeHTapHOro cobbiTnsa. Cxembl LLAHCOB: SKCNEPUMEHTLI ¢ U 6e3 Bo3-
BpaLleHus, c yyeTom 1 6e3 yyeTta nopsaka.

1.2. AKCuomaTurKa Teopum BEPOSATHOCTEN.

[MpoCTpaHCTBO CnyyanHbix COObITUI 1 onepaumn Hag cobbiTnamn. Anrebpa u [1-anrebpa cobbl-
TUN. AKCMOMbI BEPOATHOCTU N BEPOATHOCTHOE NPOCTpaHCTBO. CBONCTBA BEPOSATHOCTU, BbITEKa-
toLne U3 akCUOM.

1.3. CnocoObl ncuncneHns BeposiTHOCTEN.

CraTtuctnyeckoe, Knaccuyeckoe u reomeTpuyeckoe onpeaerieHnsi BeposiTHOCTeN. BeposaTHOCTb
Ha CYETHOM NPOCTPaHCTBE AfieMeHTapHbIX cobbiTu. 3agayda brodpdoHa. Mapagokc bepTpaHa.
1.4. OCHOBHbIE COOTHOLUEHUS TEOPUM BEPOSATHOCTEN.

YcnoBHast BEPOATHOCTb TeopeMa yMHOXeHUs BeposaTHOCTeN. HesaBncumble cobbitus. Teo-
pema CroXeHust BepoATHOCTEN. TeopemMa CNoXeHUs A58 He3aBUCUMbIX U HECOBMECTHbIX CODbI-
Tvn. dopmyrna nonHon seposaTHocTn. Popmyna bawneca.

1.5. OCHOBHbIE ANCKPETHbIE pacnpeneneHns.

Cxema bepHynnn. Hanbonee BeposaTHOE 4ncrno ycnexoB. feomeTprnyeckoe pacnpeaeneHme.
'MnepreomeTpuyeckoe pacnpegerneHme. Cxema He3aBUCUMbIX UCTbITAHWUA C HECKONBbKUMW UC-
xogamun. KoHeyHble ogHopoaHble uenu Mapkosa. PacnpeaeneHnue NyaccoHa.

Paspen 2. Teopusa cny4yanHbIX BENUYUH.

2.1. OCHOBbI TEOPUN CITyHaNHbIX BENUYNH.

CniyyanHble Benn4ynHbl. PyHKLUMS pacnpeneneHns BeposaTHOCTEN N €€ CBOMUCTBA. [JUCKPETHbIE K
abCosnTHO HenpepbIBHbIE CrlyvarHble Benu4YnHbl. [NNoTHOCTL BepossTHOCTEN. PaBHOMeHOe, no-
KaszaTenbHoe u HopmMmarnbHoe pacnpegeneHud. lNpeobpasoBaHusa NIOTHOCTEN BEPOATHOCTEN
PYHKUMN OT OHOWM CIrly4arHOW BENMYUHBI: Crllydan MOHOTOHHbIX, HEMOHOTOHHbIX U Pa3pbIBHbIX
YHKUMNA.

2.2. MHOromepHble OyHKUMKN pacrnpegesieHus.

CniyyainHble BEKTOPbI, UX PYHKLMM pacnpeaeneHus n cBOMCTBa. YCrnoBHbIE MNNOTHOCTU BEPOST-
HocTen. He3aBncumble criydanHble BenninHbl. BeposaTHOCTHOE pacnpeaeneHme yHKUUKn He-
CKOJbKMX CryvarHbIX BeNMYnH. PacnpegeneHme cymmMbl, NPOU3BEAEHNSA U YACTHOMO CryvanHbIX
BENUYUH. X2-pacnpeaeneHue n pacnpegeneHne CtologeHTa.

2.3. YucnoBble XxapakTepuUCTUKN CITyHanHbIX BESTUYMH.

HayanbHble 1 LeHTparnbHble MOMEeHTbl. MaTemaTudeckoe oxugaHue n gucnepcnsa n nx CBom-
cTBa. YMcnoBble XxapakTePUCTUKN 3aBMCUMOCTI: KOBapuaums 1 KO3MUUNEHT KOppensumm.
2.4. MNpepenbHble TeOpeMbI.

HepaBeHcTBa YebbiwéBa 1 MapkoBa. [locnegoBaTenbHOCTU CRyYanHbIX BEMNYMH N BUObI UX
CXOOMMOCTU. 3akoHbl BrbwKnx Yynucen B opme YebbiwéBa, XvHumHa, bepHynnu u lNyaccoHa.
MpenenbHble Teopembl BUHOMUANBLHOrO pacnpeaeneHns: nHTerpanbHasa n guddepeHumans-
Hasa TeopeMbl MyaBpa-Jlannaca. LleHTpanbHasa npegensHasa Teopema.

2.5. Xapaktepuctunyeckne oyHKLUN.

Xapaktepuctmyeckom oyHKuum 1 nx ceorctea. CBOMCTBO NOSTIOXUTENBHOW onpeaeneHHOCTH.
KyMynsiHTbI CriydarHbIX BENUYUH. ACMMMeETpUS N akcuecc. ['ayccoBbl COBOKYNHOCTU. MHoOro-
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MepHas xapakrtepuctTnieckas oyHKLUNA rayCCoBOW COBOKYMHOCTU. [1ByMepHOoe rayccoBo pac-
npegenexHne. SnnnUnc paccesHUs. YCnoBHble rayccoBbl pacrnpegernieHmsi. KoHevHble ogHopoa-
Hble uenn MapkoBa.

Pazpgen 3. dnemeHTbl MaTeMaTU4e€CKON CTaTUCTUKM.

3.1. JluHenHasn perpeccus.

lMocTaHoBKa 3agaym nporHo3npoBaHus. CpeaHekBagpaTudHas owmnbKka NMHENHOrO NPOrHO3NPO-
BaHuA. KoppenaumoHHaa maTtpuua. KoapdumumeHT koppensaumn. HekoppennpoBaHHOCTb U CTa-
TUCTMYECKas He3aBUCUMOCTb.

3.2. OcHOBHbIE 3a4a4mM MaTeMaTUYECKON CTaTUCTUKN.

Bbi6opoyHbIn meToa. MoHATMS BbIGOPKM, BEIBOPOYHOIro NpoCcTpaHcTBa, cTatucTukn. Ctatuctu-
yeckue Kputepun. lNpoBepka NPOCTON U CNOXHOM rmnotes. Kputepun anga npoBepKU rmnoTes o
napamMmeTpax HopmarbHOro u1 GuHomMManbHOro pacnpeaeneHui. TodevHasa n MHTepBarnbHas
OLIEHKM cTaTUCTMYecKoro napameTtpa. HepaBeHcTBo Pao-Kpamepa. ToveuHble OUeHKU cpea-
Hero 3Ha4YeHus n gucnepcumn CriydanHon BenuyuHbl. NMoHATUA HeCMeLLeHHOW, COCTOATENBHOM U
3 PEKTUBHOWN OLIEHOK NapameTpoB. [prubnmkeHHbIN N TOYHbIM MEeTOAbI NOCTPOEHNSA OOBEPU-
TeNbHbIX NUHTEPBANOB AN cpeaHero. [loBepuTeNibHble MHTEpPBarbl A8 HOPMarbHOro pacnpe-
AerneHus.

PopMbI TEKYLLEN aTTecTaummn: KOHTponbHas pabora.
dopma NpoMeXXyTOYHOM aTTecTaluun: 3K3aMeH.

Koabl popmupyembix (cpopmupoBaHHbix) komneteHumn: OlK-1, OlMK-2

B1.5.09.07 Teopusa ¢pyHKLUUA KOMMNIIEKCHOro NepeMeHHOoro

Llenu 1 3apaumn y4eGHOM AUCLUUNNUHDBI: N3yYeHMEe KOMMMEKCHbIX Yncen, apudpmMeTU4eckmx one-
pauuin ¢ KOMMNMEKCHBIMM YUCIaMU U UX FEOMETPUYECKOr0 CMbICNA; U3ydeHne OYyHKLMIN OAHOro
KOMIEKCHOro NepeMeHHOro M X OCHOBHbIX CBOWCTB; U3y4YeHne noBeaeHnst pyHKUMIA KOMMneKc-
HOro NePEMEHHOI0 B MHOFOCBSI3HbIX 061aCTsIX; pa3BUTME HaBbIKOB BbIMUCIIEHMS TPON3BOAHbIX U
NHTErpanoB OYHKLMN KOMMIIEKCHOIO NepeMEHHOr0; N3y4yeHne OCHOB OornepaTopHOro MeToaa pe-
LWeHns anddepeHLmanbHbIX ypaBHEHUI; 3yYeHe METOO0B PELLIEHUs KpaeBbIX 3a4aud 3MeKTpo-
CTaTUKN U TMAPOANHAMUKN METOAOM KOH(OPMHBIX OTOBPaXKEHWIA.

KpaTkoe coaepxaHue (QupakTtuyeckme eaMHULbI) y4eOHOM AUCLUNIUHBI

[MOHSATME KOMMMEKCHOMO Ynucna, apupmeTmyeckme AencTBms Hag KOMMANEKCHbIMU Ynucnamu, pas-
NNYHbIE POPMbI 3aNNCKU KOMIMMEKCHOrO Yncna, MOAy b U apryMeHT KOMMSIEKCHOMo Yncra, NoHs-
TMe 6eckoHeYHOo yaaneHHon Toudku. Npegen 4YncrnoBon NocrneaoBaTenNbHOCTM Ha KOMIMMEKCHON
NAOCKOCTK, ero reomeTpuyeckas uHTepnpetaums. NoHatne obnactn B KOMNIIEKCHOW NSTIOCKOCTMU,
OLHOCBSA3HbIE N MHOTOCBSA3HbIE 06nacTu. [NoHATUE PyHKLMM KOMMNEKCHOrO NepeMeHHOro, 0gHo-
3HaYHbl€ N MHOTO3Ha4YHble PYHKLMK, Npeaen PyHKUUN KOMNIIEKCHOro NepeMeHHoro, anemMeHTap-
Hble OYHKLMN KOMMMEKCHOro nepemeHHoro. OTobpaxeHus, ocywecTBngemble YyHKLUNUAMU KOM-
NAEeKCHOro nepemMeHHoro. NoHATMe aHanUTUYHOCTU (PYHKLMM KOMMSIEKCHOMO NepeMeHHOro, CBOn-
CTBa aHanuTnyeckmx yHkumn. Teopema Kowwu. Pagbl Tewnnopa, cxogumocTb psigoB Ten-
nopa,obnactb cxognmoctn psiga Tennopa. Teopembl BenepwTpacca n Abens; npusHakm [Ja-
nambepa n Kowwn cxogmmocTtn psga, paguyc cxogumocTtu psiga. NpoussoaHas pyHKLMU KOM-
NSIEKCHOro nepemMeHHoro; Teopema Kowwn-PumaHa, gnddepeHumpyemMocTb aHanmuTUYecKux
PyHKUMA. [oHATME nHTerpana yHKLUN KOMMNIEKCHOrO NepeMEHHOr0, CBA3b C KPUBONTMHENHbLIMUN
WHTerpanamu, uHTerpars no KpMBon B KOMMEKCHOW NIOCKOCTU, TeopeMa Kowwm anst o4HOCBA3HOM
N MHOrocBsizHOM obnacten; nHTerpanbHas popmyna Kowwm, Teopema Mopepa. PasnoxeHue He
aHanNUTU4YeCKOn PyHKUMM B cTeneHHOW psa, pag JlopaHa. CxogumocTb psiga JlopaHa, obnactb
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cxogmmocTun psga JNlopaHa, Teopemn Abens. Knaccmndumkauma ocobbix TOYEK YHKLMN KOMMEKC-
HOro NepeMeHHOro Ha oCHOBaHuW noeefeHs psaga JlopaHa: ycTpaHumas, nomntoc, CyLecTBeHHO
ocobas. NoHaTre BblveTa. OCHOBHAA Teopema Teopun BbIYETOB. BblueTbl B KOHEYHOM 1 Becko-
HEeYHO yaaneHHon Toykax, opmMyra Bbl4eTa B nosioce m-ro nopsagka. lNpunoxeHne Teopum Bbl-
4YeTOB K BbIYUCIIEHMIO ONpeaerneHHbIX NHTerpanos, nHterpansl ®peHens n Qupuxne. Teopemsbl
CnoxeHusi, nogodus, 3anasgbiBaHUs, CMELLEHUs, AnddepeHumMpoBaHMs U MHTErpUpoBaHNS
n3obpaxxeHnn, naodbpaxeHne NPon3BoaHbIX NOOLIX NOPSAKOB, MHTErpana, npeaenbHble COOTHO-
LIEHMSA Mexay opurmHanammn n nsobpaxeHmsimm, Teopema ceepTbiBaHus. IHTerpyupoBaHue o6bIK-
HOBEHHbIX AnddepeHumanbHbIX YypaBHEHNHN,

PopMbI TEKYLLEN aTTecTaummn: KOHTponbHas pabora.
dopma NpoMeXXyTOYHOM aTTecTaluun: 3K3aMeH.

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

B1.5.09.08 WHTerpanbHble ypaBHEHUSA U BapMaLUOHHOE UCHUCTIEHNE

Llenv n 3agayn yye6HOM ANCLUUNSIUHDbI:
Lernbio N3yYeHNs OUCLUMNIVHBI ABNAETCA OCBOEHNE TEOPUU NHTErparbHbIX YpaBHEHUA U Bapua-
LMOHHOIO MCYMCNEHNS, a Takke NnpnobpeTeHne NpakTUYeCKUX HaBbIKOB MHTENPUPOBaHUSA ypaB-
HEHWU N peLleHnsa BapuaLMOHHbIX 3a4au.

KpaTkoe copepxaHue (AMAakTnyeckme eauHMLbI) y4eO6HOM QUCLMNIINHBI

Mpumepbl dyHKLMOHANOB. MNpumepbl BapMuMOHHbLIX 3adad. Bapuauma dgyHkumoHana. Heobxo-
AnMoe ycrioBue akcTpeMyMa goyHkumoHanos. OcHoBHas nemma. [lloctaHoBka BapuaLMOHHOM 3a-
Aaudn. BboiBog ypaBHeHusa Junepa onga 3 ansa akctpemanen. 3agada o 6paxmcroxpore. MNocta-
HOBKa BapuauUMOHHOW 3afayun. BbiBog cuctemMbl ypaBHeHUN dunepa ansa akctpemanen. Nocta-
HoBKa 3agayn. Metog mHOXuTenen Jlarpanxa. 3agayun o reoge3nyecknx NUMHUNAX Ha cdepe, Ha
Kpyrnom umnuugpe. 3agada uaooHsl. MeToq nocnegoBaTesibHbIX NpubnmxeHnin. Pes3onbeeHTa.
YpaBHeHust Tuna cBepTkn. YpaBHeHus 1-ro poga. Metog nocnegoBaTenbHbIX NpubnmkeHnin. Pe-
30MbBEHTA. YpaBHEHUSA C BbIPOXOEHHLIM 90p0M. XapakTepucTuyeckme ymcrna n cobCTBEHHbIe
dYHKUMN. YPaBHEHUSA C CUMMETPUYHBIM SAPOM. [IpMMEHEHNe nHTerpanbHbIX NpeobpasoaaHni.
BapuvaumoHHoe ncuncnenue.

lMpocTenwasn 3agavya BapunaynmoHHoro ncumcrieHns. OCHoBHasa neMma BapuaLMOHHOIo ncymncre-
Hus. NepBas Bapuaund. YpaBHeHue Iunepa. dkctpemanu. OCHOBHbIE CrllyYan MHTErpupyemocTum
ypaBHeHusa Jurnepa. PacwumnpeHne BapnaumoHHbIX 3agay. BapnaunoHHas 3agada Ha Kracce BeK-
TOPHbIX PYHKUMA. BapmaunmoHHasa 3agadya Co cTapluMmu NpousBOAHbIMU. YpaBHeHue Junepa-
lMyaccoHa. BapunaumoHHas 3agada Ha knacce OYHKUUN MHOMMX NepeMeHHbIX. YpaBHeHne On-
nepa-OcTporpagckoro. BapnaunoHHble 3a4adn Ha YCNOBHbIN KCTpeMyM. 3agada JlarpaHxa.
N3onepumeTpudeckas BapvaumMoHHasa 3agada. BapraunoHHble 3agayn ¢ NOABUXKHBIMU FpaHu-
uamn. YcrnoBusi TpaHCBEpPCanbHOCTU pasfnuyHbIX BMAOB. Heknaccnyeckne BapuauuoHHbIE 3a-
Aaydn. 3agaya ontumanbHoro ynpaenexusa. MNpuHumn makcumyma J1.C. MNoHTpsarmHa. PeweHune
3aga4ym 06 onTUManbHOW OCTaHOBKE MaTepuasibHON TOYKN.

CDopma HpOMe)KyTO'-IHOﬁ aTTecTauum . 3a4eT

Koabl popmupyembix (cpopmupoBaHHbix) komneteHumn: OlK-1, OlNK-2

b1.5.10 Moaynb «MHdopmaTukar
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B1.5.10.01 WUHdopmaTuka

Llenv n 3agayn yye6HOM AUCLUUNSIUHDbI:

Llenbto gaHHOM y4ebHOM ANCUMNNUHBI ABNSIETCS BBEAEHNE CTYAEHTOB NEPBOro Kypca B Kpyr oc-
HOBHbIX (0aKTOB, KOHLENUUIA, MPUHLMMNOB U TEOPETUYECKMX NPOBeM, a TakKe NpakTU4eCcKmx 3a-
0ay N NPUOXKEHNU, OCHOBHbIX METOLOB U TEXHOMOIMMIN, OTHOCALWLMXCS K cdhepe NMHGOPMaTUKN.
dopmumpoBaHue y ByayLmx cneumanncTtoB NpakTUYECKNX HaBbIKOB MO OCHOBaM anroputMmnsa-
UMM BbIYNCANTENBHbBIX NPOLLECCOB, MHOPMATUKE U NPOrpaMMMpPOBaHUIO, Pa3BUTUE YMEHUS pa-
60TbI C NepCoOHarbHbIM KOMMbOTEPOM Ha BbICOKOM MOfb30BaTENBCKOM YPOBHE.

KpaTkoe copepxaHue (AuaakTnyeckme eauHMLbI) y4eO6HOM QUCLMNIINHBI

BeegeHue B nHpopmatuky. MHdopmaTuka n kKoMmneloTepHble Hayku. KaHan nepegayn nHdopma-
umn. AnnapaTtHble U NporpaMmMHble cpeacTBa MHOPMaLMOHHBIX cucTtem. lNporpammHble cpea-
cTBa 06LLEro Ha3Ha4YeHUS.

OpraHunsaums nHpopmMaLMOHHbBIX MOTOKOB B xoae paboTbl undposon 3BM. Ee cTpykTypa n 06-
wun npuHumn gencteus. OCHOBHblE 3feMeHTbl TexHndeckux cpencts IBM. lNMepudepninHile
ycTponcTBa uudgposor 3BM 1 npnHUMN nx 4encTBus.

MporpammHoe obecneyeHne IBM u ero knaccudukaumsa. NoHaTMe onepaunoHHOW CUCTEMbI.
O6was cTpyKkTypa CUCTEMHOrO nNporpaMmmHoro obecneveHuns. PannoBble CUCTEMBI.

JlokanbHble 1 rnobanbHble KOMMNBLIOTEPHbLIE CETHU.

OcCHOBHbIE NOHATUA: NporpaMmma, nporpaMmMHoe obecneyeHune, 3agada, NPUNOXeHNe; PyHKLMO-
HanbHble 3aga4n. OCHOBHbIE XapaKTEPUCTUKM (OYHKLMOHANbHbIX 3a4a4. BeluncnureneHble 3a-
Aaun. MNpegmeTHasga (npuknagHas) obnacte. MNoctaHoBka 3agayun. OCHOBHbIE NPUHLMIMBLI anro-
puTMM3auumn 1 NPorpamMmMmMpoBaHNA.

Popma NPOMEXYyTOYHON aTTeCTaLunmn: 3a4eT

Koabl popmupyembix (cpopmupoBaHHbix) komneteHuun: OlK-3, ONK-4, INMK-3

B1.5.10.2 AnropuTtMbl 1 A3bIKU MPOrpaMMmUpPoOBaHUA

Lienn v 3apaum yye6HOM ANCLUNIINHDI:

AncumniMHa « ANroputmbl U 3bIKM NPOrpaMmMupoBaHns» obecnevmBaeT nNpuobpeTeHne 3HaHUN
n ymeHun B cootsetcteum ¢ ®rOC BO, copgencteyet opMNMpoOBaHNIO MUPOBO33PEHNS U CUCTEM-
HOro mblwneHus. Llenbto npenogaBaHna aUCUMNAMHLL «ANFOPUTMbI U A3bIKWM NPOrpamMmMuMpoBa-
HUsI» SIBNSIETCS1 NOAroToBKa GakanaBpoB K OeATENbHOCTU B cdepe pa3paboTku, nccnegoBaHus
N aKcnnyataumm MHAOPMaLMOHHbIX cucteM. OCHOBHOM YyNop Npu 3TOM AernaeTcst Ha U3yvyeHue
METOAMKN NOCTAHOBKN U PELLUEHUSA BbIYUCNUTENBHBIX 3a4a4 Ha COBpeMeHHbIX OBM, Ha dopmu-
poBaHue y obyyaemblx nornyeckm 060CHOBaHHOIO Noaxoaa K Bblbopy cpeacTB AOCTUXKEHNSA pe-
3ynbTaTa U NpoBeAeHNe aHanuaa 3Toro pesyrnbrara.

KpaTkoe coaepxaHue (QupakTtuyeckme eaMHULbI) y4eOHOM AUCLUNITUHBI

lMoHsaTne anroputma. bnok-cxema anroputma. ANropuTMmnYecKkmne s3blku BbICOKOro YpoBHS. One-
patopbl. MeTkn. KommeHTapun. dopmat CTpokU. basncHble anemMeHTbl A3blka. Tunbl JaHHbIX.
KoHcTaHTbl. [epemenHble. oeHTudukaTopsbl. MpuHumn ymonyanusa. OnnucaHme TMNOB AaHHbIX.
WHaekcmpoBaHHbIe NepeMEHHbIe U MaccuBbl AaHHbIX. OnucaHue. PasmelleHve n nHuumanmsa-
umsa B namatn OBM. lNMpucsanBaHue 3HadeHUsA. Tunbl BblpaxXeHUn. ApudmeTndeckne Bblpaxe-
HUS. BbipaxkeHns oTHoLweHWI. Jlornyeckune BoipaxkeHuns. Onepauun. lNproputeT onepaunn, paHrm



63

onepaHaoB. CTpyKTypa nNporpamMHOro Moaynsi. AfNroputMm JIMHEMHOW CTPYKTYpbl. BbluncneHune
apudMeTUYECKOro BblpaXeHUs. ANropuTMbl pa3BeTBNAIOLWENCA CTPYKTYypbl. besycrnoBHble u
YCITOBHble nepexoabl. BeluncneHme apmmMeTmyeckoro BblpaKeHns npy Hanmymm onosHUTENb-
HbIX YCNOBUN. ANropuUTMbI LIMKINYECKOWN CTPYKTYpbl. [MpaBuna siBHOM opraHu3aumm UukioB. Bbl-
yucrieHne Tabnuubl apnuMeTUHECcKoro BbipaXeHus Npu HanuyumM OOMOSHUTENbHbBIX YCNOBUMN.
Linkn o6uwero Buaga. Limkn no ycnosuto. NtepaumoHHbii unkn. CHeTHbIN LMK, BbluncneHune crax-
AapTHOW OYHKUUM Yepe3 CyMMMPOBaAHUE CXOOALLEerocs psaa ¢ 3afaHHOW CTeneHb TOYHOCTU.
CymMmunpoBaHve onTMMU3NPOBaHHOIO psiga. PekyppeHTHble dhopmynbl. KomGuHMpoBaHHOE mc-
Nnonb30BaHNe ABHOW U CYETHOW LIMKITUYECKUX CTPYKTYP. Yncnosble BekTopa n maTtpuubl. Pasme-
LeHne B NamATW, MHULManuM3aumsi, BBOA-BbIBo4. PaboTta co cTtpokamu, ctonbuamu, anemeH-
TaMu. TeKCTOBble KOHCTaHTbl, MepeMeHHbIe, BEKTopa U MaTpuubl. PasmelleHne B namMaTun, NHKU-
unanusaums, BBoa-BbiBog. PaboTta co ctpokamu, ctonbuamun, anemeHtamu. OpraHmsaumsi MHO-
FOMEPHbIX CYETHbIX LMKITMYECKUX CTPYKTYP. PyHKUMM 1 nognporpammbl. PopmanbHble 1 pakTu-
Yyeckne napameTpbl. Cnocobbl nepegayvm AaHHbIX. [pUHLUMN MOAYNIBHOrO NPOrpaMmMuUpPOBaHKS.
Beoa-BbiBOA4 MHOpMaunK. YnpasneHne BBoAOM-BbIBOAOM. XpaHeHWe aaHHbIX. [lons, 3anucy,
6a3bl AaHHbIX. OpraHnsauna Tabnuy, pasnUyYHbIX TUMNOB AAHHbIX.

dopma NpoMeXyTO4YHOM aTTecTauuun: 3ayeT

Koabl hopmupyembix (cchopmupoBaHHbix) komneteHummn: OlK-3, OlNK-4, INMK-3

b1.65.11 Moaynb «TeopeTunyeckasa cpusmnkar
B51.5.11.01 TeopeTnyeckas MexaHukKa

Llenv n 3apayn yye6HOM ANCLUNIINHDbI:

Llenbto n3yyeHnsa aucumnnmHbl aBngeTca oopMmpoBaHue npeactaBneHnin o narpaHXesoMm u ra-
MUNbTOHOBOMAOPMAanM3Max KriacCuyeckon MexaHuku, O rmapoauHaMmnke naeanbHON U BA3KOM
XNOKOCTUN CNPUNOXKEHUAMM K PELLEHWNIO TUMOBbLIX 3a4a4, YTO COCTaBNSIET OCHOBY TEOPETUYECKOWN
noarotoBknunankos.CTyaeHT JOMMKEH OBNageTb MaTeMaTUYeCKUM annapaTtoMm TeopeTUyecKomn
MEXaHWKN,MOHMMATb U NPaKTUYECKM NPUMEHATb doopManuambl HetoToHa, JlarpaHxa n MNamune-
TOHA, a TaKKEeOCHOBHbIE METOAbl TMAPOAMHAMUKN OS5 peLleHns KOHKPETHbIX 3a4ad, MOHUMaTb
rPaHNLbINPUMEHMMOCTU UCMONb3YEMbIX MPU 3TOM YpaBHEHWUA, NPUBNVKEHUI N NONYYEHHbIX pe-
3ynbTaToB.

KpaTkoe copepxxaHue (AuaakTnyeckme eauHULbI) y4eOHOM AUCLMNIINHBI

OucumnnuHa BknovaeTt 8 pasgenos. Pasgen 1. MexaHuka HbtoToHa ans cuctem 6e3 ceasen.
Pasgen 2. [JuHamuka cuctem co cBassamn. YpaBHeHus Jlarpanxa. Pasgen 3. 3agada osyx 1en u
OBWXeHne B LeHTpanbHoM none. Pasgen 4. [1suxkeHue TBepgoro tena. Pasgen 5.[dBwxeHne B
HemHepuManbHbIX cuctemax otcyeta. Pasgen 6. Teopus konebanun. Pasgen 7. KaHoHMYeckune
ypaBHeHus. Pasgen 8. MexaHunka cnnoLHbIX cpes.

PopMbI TEKYLLEN aTTeCTaunmn: KOHTPOSbHbIE PaboThl.

Popma NPOMEXYTOYHON aTTeCTaLMmn: 3a4eT C OLIEHKON

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

B1.5.11.02 J3nekTpoaMHamMuka
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Llenv n 3apayn yue6HOM AUCLUUNIINHDbI:

Llenb gaHHOM aucumnnvHbl — Aatb CTyAEHTaM rinybokoe NOHMMaHue 3NeKTPOMarHUTHbIX siBre-
HUA, HAY4YNTb NPUMEHATb BbIYUCIIUTENbHbIE METOAbI ANIEKTPOAMHAMUKM ANSA peLeHns npuknaa-
HbIX 3aga4y. CTyaeHT OOMKEH OBnageTb MateMaTuyeckum annapaTtom dMeKTPoaMHAMUKK, Npu-
06pecTn HaBbIKM €ro NPaKTUYeCKoro NPUMEHEHNS N Ha 3TON OCHOBE NOJly4aTh ICHOe NpeacTaB-
neHne o PU3MYECKOM NMPUpPOoaE INEKTPOMArHUTHLIX SBMEHUA, UMETb MOHATUE O PENATUBUCT-
CKOMXapaKTepe aNeKTpoMarHUTHbIX Moren 1 npaBunax npeodpasoBaHNsa dNeKTPoOANHAMUYECKMX
N MeXaHMYEeCKUX BENUYMH Mpu Nnepexone Mexagy vHepumanbHbIMU CUCTEMaMKU OTcyeTa, UMEeTb
YyeTKoe npeacTaBneHne O rpaHuuax NPUMEHMMOCTU KNacCUYECKUX 3aKOHOB B 3rEKTPOoAuHa-
Muke.CTyoeHT JOIMKEH HAaYyYMTbCA NPUMEHATb OCHOBHbIE 3aKOHbI ANEKTPOAMHAMMUKM K PELLEHMIO
Hay4HbIX N TEXHONOIMMYECKMNX 3aaa4

KpaTkoe copepxaHue (AuaakTnyeckme eauHULbI) y4eO6HOM AUCLMNIINHBI
OvcumnnuHa BkntoYaeT 9 OCHOBHbIX pa3fenos:

CTaumoHapHble aneKkTpu4eckoe n MarHUTHoOeE MNonsi.

HecTaumoHapHble 3MeKTPOMarHUTHLIE NONS.

Cuctema ypaBHeHnn Makceenna.

Teopusi n3ny4yeHns anNeKTPOMarHUTHbIX BOSTH.

PaccesiHne 1 nornoLieHne nany4yeHnsa BeLLecTBOM.

Teopus penaTUBUCTCKUX ABNEHUN B MEXAHUYECKMX N SNEKTPOONHAMNYECKNX CUCTEMAX.
OneKTpoMarHMTHbIE NONS B CNOLHbIX Cpeaax.

Mpupona nonapmsauum 1 HamarHMYeHUs BELLLECTBA.

3aKOHbl COXpPaHEHNSA 3HEPTUM N UMMYNbCA B 9NEKTPOMArHUTHbIX CUCTEMaX.

©CoNOORWN =

®dopMbI TEKyLLEeN aTTecTalUmn: KONNOKBUYM, KOHTPOSbHbIE paboThl
dopma NpoMeXyTO4YHOM aTTecTauumn: 3K3aMeH

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

B1.5.11.03 KBaHTOBas MexaHuKa

Lienn v 3apaum yye6HOM ANCLUNIINHDI:

Llenb gaHHOM ancumMnnvHbl — gaTtb CTyaeHTam rnybokoe noHMMaHue 3aKOHOMEPHOCTEN MUKPO-
MUpa, HayYnTb NPUMEHSATb BbIYMCIINUTENbHbIE METOAbl KBAHTOBOW TEOPUWN AN1Si PELLEHUS pa3nny-
HbIX NpUKNagHbixX 3agadv. CTyaeHT OOMKeH OBNageTb MaTeMaTMYECKMM annapaTtoM HepenaTu-
BMCTCKOW KBAHTOBOW TeOpUW, NMPMOOPECTN HaBbIKN €ro NpakTUYecKoro NpUMEHEHNs N Ha 3TOW
OCHOBE MnofyyaTb SICHOE npeacTaBrieHne o0 hmanyeckon Nnpupoae KBaHTOBbLIX SABMEHUN, UMETb
MOHSITUE O PENATMBUCTCKOM KBAHTOBOW MEXaAHUKE N YeTKoe NpeacTaBlieHne o rpaHuuax npume-
HUMOCTM KBAHTOBbIX 3aKOHOB M UCMOSIb3yEeMbIX BbIYUCNNTENbHBIX MeTo4oB. OH AOMKEH NOHU-
MaTb, YTO KBaHTOBas MexXaHuka eCTb Hay4yHasi OCHOBa COBPEMEHHbIXHAHOTEXHOSTOTUN.

KpaTkoe coaepxaHue (QupakTtuyeckme eaMHULbI) y4eOHOM AUCLUNIIUHBI

OucumnnuHa BknovaeT 11 pasgenos. Pasgen 1. QkcnepuMmeHTanbHble OCHOBbI KBAHTOBOW Me-
xaHukn. Pasgen 2. MatemaTuyeckuii annapaT KBaHTOBOM MexaHukn. Pasgen 3. OCHOBHbIE Mo-
NOXEHN KBaHTOBOW MexaHunkn. Pasgen 4. lNpocTenwme 3agayun KBaHTOBOWM MexaHukn. Pasgen
5. OnemeHnTbl Teopun npeactasneHnn. Pasgen 6. MNpubnumxeHHble MeToAbl KBAHTOBOW MeXxa-
Hukn. Pasgen 7. Yactuua B anekTtpoMarHuTHOM nosne. Pasgen 8. Teopusi cMCTEM MHOIMMX YacTtu,
Pasgen 9. KBaHToBas Teopus paccesHuda. Pasgen 10. Teopus kKBaHTOBbLIX nepexonos. Pasgen
11. PenatuBucrckasa kBaHTOBasi MeXaHUKa.



65

®dopMbl TeKyLLer aTTecTaLuumn: KONMMoKBUyM, TECTUPOBAHNE, KOHTPObHbIE PaboThI
dopma NPoOMeXyTOYHOM aTTecTauumn: 3Kk3aMeH

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

B1.5.11.04 TepmoauHamuka u ctaTucTuydeckas pmsnka

Llenv n 3apayn yye6HOM ANCLUNSIUHDbI:

OcHoBHas uenb Kypca — Aatb cTyaeHTam rinybokve v npoydHble 3HaHUSA PyHOaMeHTarnbHbIX Tep-
MOANHAMUNYECKNX U CTaTUCTUYECKUX 3aKOHOMEPHOCTEN Makpockonuyeckux cuctem. OcHoBHast
3afjlaya Kypca — Hay4uUTb CTYAEHTOB NPUMEHATb NOJSTyYEeHHble 3HaHUS Ha NpakTUKe; NPoBOAUTL
HeobxoaMMble pacyeTbl PUBNYECKUX XapaKTEPUCTUK MAKpPOCUCTEM U (PU3NYECKN MHTEPNPETUPO-
BaTb pe3ynbTaTbl 3TUX PacyYeTOB; AaBaTb BEPHYIO HAYYHYIO MHTEpnpeTauunio (U3N4ecKnM 3ako-
HOMEpPHOCTAM, HabnaaemMbliM B MakpocucTeMax.

KpaTtkoe coaepxaHue (AnaakTuyeckune eaAMHMULbI) y4eOHON ANCLMNINMUHbI

OuvcumnnuHa BkntoyaeTt 8 pasgenos: 1. TepmoanHaMmmnka n ctatucTuydeckasa dusnka kak Teopms
MakpocKonnyecknx cuctem. Makpockonunyeckoe n MUKpOCKONM4ecKoe onmcaHne omsn4ecknx cu-
cteM. 2. OCHOBHbIE MOHATUA U 3aKOHbI TepMoguHaMuKn.3. MeToabl U NPUNOXEHUS TepMOauHa-
MuKK. 4.0OCHOBHbIE NpeacTaBneHns cratmctTmyeckon pmsmnkn. 5. Knaccuyeckas cratmctmyeckas
dom3nka paBHOBECHbIX cucTeM. 6. KBaHTOBasa ctatuctuyeckasa omsnka. 7. Teopusa prykryauun.
8. OCHOBbI TEPMOAUHAMUKN N KNHETUKN HEPABHOBECHbIX MPOLIECCOB.

®dopMbl TeKyLLen aTTecTaumn: TECTMPOBaHNE, KOHTPOSbHbIE paboThbI
dopma NpoMeXyTO4YHOM aTTecTaLluun: 3Kk3aMeH

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

b1.6.12 Moaynb «®Pusuka konedbartenbHbIX U BOJTHOBbIX NPOLIECCOB»
B1.56.12.01 Teopusa konebaHumn

Llenv n 3apayn yye6HOM ANCLUUNIINHDbI:

Llenb Kypca — nokasaTb CTyAeHTaM, Kak MOXHO pacrno3HaBaTb B CIOXHbIX, Ha NepPBbIN B3rNsag,
KonebaTenbHO-BONTHOBLIX NMpoLeccax B KOHKPETHbIX 3agadax U3nKM UM TEXHUKN OCHOBHbIE -
aneMeHTapHble KonebaTenbHble ABNEHUS U CBECTM MCXOOHYI0 NPOGemMy K aHanuay aTnux moge-
newn, 4OCTMYb NOHMMaHWS CTYAEHTaMM OCHOBHbIX KoniebaTenbHO-BOSTHOBLIX ABMEHMI Ha NPOCTbIX
MOAENAX U cUucTeMax, NO3HAKOMUTL CTYAEHTOB M Hay4nUTb UX NONb30BaTbCA OCHOBHLIMU METO-
Aamun Teopumn konedaHunin.

3agayuun guCUMNIINHLIL

. 03HaKOMUTb C 6a30BbIMM MOESIMM U MOAXOAAMU TEOPUM KonebaHuI, kak Hayku 06 3BOSH0-
LIMOHHbIX NpoLieccax;

. AaTb NOHATUE 06 OCHOBHbLIX MeToAax Teopumn KonebaHui;

. BblpaboTaTb HaBbIKM MO MOCTPOEHMIO U UCCIeaoBaHUI0 konebaTenbHO-BONTHOBbLIX CUCTEM.

KpaTkoe coaepxaHue (QupakTtuyeckue eaMHULbI) y4eOHOM AUCLUNIUHBI
Pasgen 1. basoBble naen n nogxoabl Teopumn konedaHmn
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1.1. Victopnyeckoe BBeaEHME, POPMYNIMPOBKA NpeaMeTa u cogepxaHusa teopum konebanun. No-
HATUE ANHAMMUYECKON CUCTEMbI N (ha30BOro NPOCTPAHCTBA, CUCTEMbI C HEMNPEPbLIBHBLIM N AUCKPET-
HbIM BpEMEHeEM, rpybor ANHAMMUYECKOM CUCTEMBbI.

1.2. JuHammyeckue cuctemMbl Ha NpsiMon. ['pybble cocTosiHusA paBHoBecusi. OCHOBHble Budypka-
uunun.

Pasgen 2. OcHoBHble MeTOAbl TeOpUn KonebaHuim

2.1. YCTONYMBOCTb fIMHEapU30BaHHbIX COCPEAOTOYEHHbIX CUCTEM C HENPEPbIBHbIM U OUCKPET-
HbIM BpEMEHEM

CBefieHve 3aaun K OLEHKE pacrorioXeHUsl KOPHEN XapaKTePUCTUYECKOro ypaBHEHUS HA KOM-
nnekcHom nnockocTn. Knaccmudurkaumsa TMNoB COCTOAHUA paBHOBECUS (0CODbIX TOYEK) B CUCTe-
Max BTOPOro 1 TpeTbero nopsaka; uccnegoBaHve nx yctondmsocTu. MNpoctenine anHammyeckme
CUCTEMbI C ANCKPETHbIM BpeMeHeM. OTobpaxeHue NyaHkape. Knaccudukaums HENOABMKHbIX
TOYEK OAHOMEPHbBIX N ABYMEPHbIX TOYEYHbIX OTODPaXKeHUN.

2.2. KonebaHus B HENMMHENHbIX CUCTEMAX C OOHOW CTeneHbo cBoOoabI

JINHEeNHbIN N HENNHENHbIN ocunnNATopbl. Pa3oBbIM NOPTPET. Pe30HaHC B HEMMHEMHOM OCL M-
nsatope. OCHOBbI KA4eCTBEHHON Teopun 1 Teopun Brudypkaumn gUHaAMNUYECKNX CUCTEM Ha MNoc-
KocTu. 'pybble npeaenbHble LMKbl, OCHOBHbIE XapakTepucTukn. OCHOBHble (Kopa3MepHoCcTH )
BrdypKaumm gUHaAMMUYECKMX CUCTEM Ha MIOCKOCTW: ABYKPaTHOE paBHOBECUE, HEUTPAribHOE paB-
HoBecue (budypkauma AHOpoHOBa-Xonda), ABYKpaTHbIN NpeaenbHbii LMK, NeTnd cenapa-
TpUCbI ceana u ceano-ysna, cenapaTpucHas cBa3ka.

2.3. ABToKonebaTenbHble CUCTEMBI

Cwuctema ¢ ogHou cteneHbto cBoboabl. Pusmyeckne npumepsl. Metoq paspbiBHbIX konebaHu.
MeToq Ban-gep-Ilonsa (aBTOHOMHbIN M HEABTOHOMHbLIN crnyyaun). CBA3aHHblE aBTOreHepaTopbl.
fBneHne 3axsaTbiBaHWUA, onpeaeneHne nosrocbl CUHXPOHM3aumn. KoHKypeHums konebaHun B
MHOroOMOZOBbIX aBTOreHepaTopax.

2.4. KonebaHus 1 BOMHbI B YNOPSAOYEHHbIX CTPYKTypax

[ncnepcuoHHble ypaBHeEHUS ONA LienoYeK CBSA3aHHbIX OCUMANATOPOB. PU3NYECKMIA CMbICH MOHS-
™A "gucnepcus”. MNepexon OT AUCKPETHBIX CTPYKTYP K pacnpeneneHHbiM. ®asoBas v rpynnosasi
CKOPOCTU, pacnpocTpaHeHne BOSTHOBOMo NnakeTa. XapakTepucTuyeckme ypaBHEHUSI orpaHuyeH-
HbIX pacnpenernieHHbIX CUCTEM.

Pasgen 3. ViccnepgosaHne 6a30BbIX Moaernen Teopun konebaHmm

[dvHamuka ceBepxnpoBogsiuero [)ko3e(COHOBCKOro KOHTaKTa n MadTHUKa B BA3KoOW cpefe. Mc-
cnefosaHue ypaBHeHu BaH-gep-lNona n Panes. KoHkypeHumna konebaHnm B MHOrOMOAOBbIX aB-
TOoreHepaTopax.

dopma NpoMeXyTO4YHOM aTTecTaLluun: 3K3aMeH

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

B1.5.12.02 PacnpocTtpaHeHue 3N1eKTPOMarHUTHbIX BOJTH

Llenv n 3apayn yye6HOM AUCLUUNIINHDbI:

Llenb kypca — ccbopMmmnpoBaTb Yy CTYAEHTOB COBPEMEHHOE NMpeacTaBreHne 06 OCHOBHbIX MOHS-
TUSIX 1 3aKOHOMEPHOCTSAX 3NEeKTPOMarHUTHbIX BONTHOBbLIX MPOLECCOB, a Takke B BONTHOBLIX NPO-
LieccoB B Apyrmx obnactax uanku.

KpaTkoe coaepxaHue (QupakTuyeckme eaMHULbI) y4eOHOM AUCLUNIUHBI

Paspen 1. Beegerue

dunsnyeckme nNons n BosHbl. [lepeHoc BonHaMun aHeprv n tHgopmaunun. Teopusi BONHOBbLIX NMPO-
LeCCOB N ypaBHEHUA MaTteMaTuyeckon u3nkn (ypaBHEHUS MoTeHuumana, TenmnonpoBOgHOCTH,
BOJITHOBOE ypaBHeHME 1 ypaBHeHne KnenHa-opaoHa). MoHoxpomaTtuyecue nons. KomnnekcHas
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dopma 3anncnm MoHoxpomaTuyeckoro nons. YpasHeHune ['enbmronsua. Nnockue, unnuuopunye-
CKMe 1 cpepudeckme MoHOXpomMaTmyeckme BosiHbl. ®a3oBasd CKOPOCTb. QHepreTuyeckme xapak-
TEPUCTUKUN BOSTH.

Pasgen 2. MeTtoabl pelueHust 3agad NMHENHOW TEOPUN BOSTHOBbLIX MPOLLECCOB

MpuHUMN cynepno3vunn Ona JIMHENHbLIX onepaTopoB. [NocTaHoBKa 3agjay NMHEWHOW Teopun
BOSH. 3agaya 06 nsnyyeHnn saagaHHbIX MICTOYHUKOB, PACMNOSIOXKEHHbIX B OrpaHMyYeHHon obnacTtu
npocTpaHcTBa. Ycrnosue uanyvyeHns 3ommepdenbia U NpuHUMN NpeaenbHOro norfoweHus.
MpumeHeHne npeobpasoBaHma Pypbe OANA peLeHUs NIMHENHbIX ypPaBHEHU MaTeMaTU4eCcKon
dunamkn. MHorokpaTtHble NnpeobpasoBaHus Pypbe Kak pasnoxeHne pmnandecknx nonen no nnoc-
Knm BornHam. [lucnepcmnoHHoe ypaBHeHve. HavyanbHas 3agadva. [NoHsATMe 0 HopMarnbHbIX BONTHAX
B cpepax. ['paHnyHas 3agadva. PyHkumMm puHa 49 OCHOBHbIX YPaBHEHUI MaTeMaTn4eckon du-
3MKN N X CBA3b C NpeobpasoBaHuamm Pypee. pynnoBasi CKOPOCTb.

Pasgen 3. CnnowHble cpeapbl

'MnoTe3a cnnoLwwHon cpeabl 1 usndeckme nons B cpegax. dusnyeckme 6eckoHeyHo Manble 06b-
eMbl U MHTepBarnbl BpeMeHW. YcpeaHeHne no aHcambnam, no KoopamHatam 1 no BpeMeHu. 9p-
roguyeckasi rmunotesa. PU3nKo-xmMmyeckme CBOMUCTBA ra3oB, XUOKOCTEN, TBepAbIX TeS N Nia3Mbl.
Pasgen 4. OnekTpoMarHUTHbIE MO B CMMOLWHbIX cpeaax

OnNeKTpoOMarHUTHbIE NONA 1 . ANeKTPUYEeCcKMe TOKM CBOBOAHbIX U CBA3AHHbIX 3apsiA0B - TOKM Npo-
BOOMMOCTM, TOKWN INIEKTPMUYECKOM NONSipM3aLmnMmnm atToMoB cpebl U TOKM HaMmarHn4nBaHna B cpege.
YpaBHeHus MakcBernna ¢ NofHbIM TOKOM B cpefie U CTOPOHHUMM 3SIEKTPUYECKMMUN TOKaMU. Inek-
TPOMarHUTHbIE NOJIS U BOSTHbI B Cpeae C NOCTOSAHHbIMKU U . CKnH-adpdpekT. KomnnekcHasn guanekx-
Tpuyeckas NPoHMLAeMOoCTb. ABGCOMIOTHBIN KOMMIMEKCHbIN MoKa3aTenb NpenomMneHms ogHopoa-
HOW cpeabl.

Pasgen 5. OnekTpoMarHUTHbIE BOSHbI B aHU30TPOMHbIX cpeaax

[nanekTpuyeckas NnpoHMLAEMOCTb KpucTannos. [1nockue BosiHbI B aHU30TPONHOW cpeae. Ypas-
HeHne ®peHend. OnTu4eckne CBOMCTBA OAHOOCHbLIX U ABYXOCHbIX KpucTasnsos. [1oBepXHOCTb
BOJTHOBbIX BEKTOPOB U fydeBasi MOBEPXHOCTb. AdhdekT Keppa.

Pasgen 6. OnekTpoMarHUTHbIE BOMHbI B O4HOPOAHOW U30TPOMNHOKW nnasme

BeegeHve B punaunky nnasmbel. Cnocobbl nonyyeHus nnasmbl. KBasuHeNTpanbHOCTb Nasmbl.
Mnasama B KOCMMYECKOM MpPOCTpaHCTBe, nabopartopHas nnasma. [lebaeBckoe akpaHUpOBaHWE
aneKkTpuyecknx 3apsaos B nnasme. Paguyc debas. Onpegenenuve nnasmel. KBasurngpognHamm-
yeckoe onucaHue nnasmbl. KomnnekcHas OManekTpuyeckass MPOHNLAEMOCTb XONMOL4HOW, U30-
TpornHow nnasmebl. ucnepcna BosH. MNnasmeHHble konebaHnd, neHrmoposckas Yactota. Paso-
Basd M rpynnoBasi CKOPOCTb. 3aTyxaHne n3-3a coygapeHuin. NonHoe BHYTpPEeHHee OTpaXeHue u
rnybuHa NPOHMKHOBEHUS SNEKTPOMarHUTHOro nosis B nfiasmy. [narHocTyka nnasmbl.

Pasgen 7. OnekTpoMarHMTHbIE BOMHbI B XON04HOWM MarHUTOAKTUBHOW niaame

Ponb marHUTHbIX nonen B gusnke nnasmbl. MarHuTHbIE Nons 3eMnn 1 KOCMUYECKUX OO BbEKTOB.
TeH30p aMeKTPONPOBOAHOCTM N OUIANEKTPUYECKON NPOHULLAEMOCTU Nia3Mbl. AHM30TpPONMs Mar-
HUTOaKTUBHbIX cpef. OObIKHOBEHHbIE N HEOBLIKHOBEHHbIE HOPMasibHbIE BOSHbI B XONOA4HOW Mar-
HUTOaKTMBHON nnasme 6e3 coypapeHui. NokasaTtenb NpenomrieHnst aTux BONMH. [lokasaTtenu
nNpesioMieHnst U NONApPM3aUnsa HopMaribHbIX BOSTH NPU UX pacnpocTpaHeHnn BAOSb, NONepek 1
nog, HEKOTOPLIM YIIIOM K HanpaBfiEHMIO BHELLHErO MarHUTHoro nons. Addekt Papages.
Pasgen 8. OnekTpoMarHUTHbIE BOSMHbLI B HEOQHOPOAHbLIX cpefax

BonHoBble ypaBHEHMs ONsi CNOUCTOHEOOHOPOAHbIX cped. MeToa reomeTpuyeckorn ONTUKN U
BKB-npubnwkeHue. YpaBHEHWE 3MKOHANa 1 nepeHoca SHEPrnn MUsnydeHus. YpaBHeHue nydya.
Pedpakumnsa KopoTknx BoSH B Tponocgepe n noHocdepe 3emnu. Kputndeckas vactora. Ecre-
CTBEHHbIE BOMHOBO/bI - 3BYKOBOW KaHasn B OKeaHe, BONTHOBOL 3eMns-noHocgepa.

Pasnen 9. BonHbl B XMAKOCTSAX, rasax n ynpyrmx tenax. AHanorum B 3agadax o pacnpoctpaHeHnn
BOJIH pasnn4Hon pmsndeckon npupoasbl

[MonHas 3aMKHyTas CUCTEMA YpPaBHEHUI MEXAHUKWN AN XKUOKOCTEN U ra3oB: YpaBHEHNE Hernpe-
pbIBHOCTU, ypaBHeHne HaBbe-CTokca aons 6anaHca umMnynbCcoB, 3aKOH COXPaHEHUA 3Heprun B
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andbdepeHumanbHON 1 MHTerpansHon opme. Npobnema 3ambikaHNa CUCTEMbI ypaBHEHUI. JTn-
Heapu3aums ypaBHEHUN MeXaHUKU XUAOKOCTEN WM ra3oB ASf19 MarblX BO3MYLLEHUIA napaMeTpoB
cpenbl. YpaBHEHUSA NMHENHOM aKyCTUKU U ruapoanHaMmunkn. MsnyvyeHune 3Byka ocuunnmpyrowmm
NopLUHEM 1 paguanbHO Nyrbeupylowen ynpyron cgpepon. IHTEHCUBHOCTb U MOLLHOCTb U3My4ye-
HUSA. AKYCTUYECKUIA MMNeLaHC usnyyaTensi, NPUcoeanHeHHas Macca u ynpyrocTb, COnpoTmuene-
Hue unanydveHusa. ornolwieHne 3BYKOBbIX BOMH B BA3KOW TensionposBoaHown cpege. CKOpoCTb
3Byka. O6bbemMHas n casuroBasi ynpyroctb TBepablx Ten. MatemaTtumyeckoe onvcaHue gedopma-
umm Tena. 3akoH ['yka 1 ypaBHEHUS MEXaHUKU U3OTPONHbIX yNpyrux Tesn. [iBa Tmna HopmarnbHbIX
BOJIH B ynpyrom Tesne. Baanmogenctaume n TpaHcopmaums HopMmarsbHbIX YNpyrmx BOSiH B HEOA-
HOPOAHbIX cpeaax.

dopma NpoMeXyTO4YHOM aTTecTauuun: 3adeT

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

B1.5.12.03 Cratuctu4yeckasa pagunodmsunka

Llenv n 3apayn yue6HOM AUCLUUNIINHDbI:

Llenb kypca:

. O3HAKOMIEHME C OCHOBHbLIMW CTAaTUCTUYECKMMU MEeTOoAaMn NPUMEHsIEMbIMAN B pagmodu-
3NYECKUX TEOPETUYECKMX U IKCNEPUMEHTANbHbIX UCCNEeA0oBaHMUSX;

. 3HAaKOMCTBO C NMOCTAHOBKOWN M peLleHnemM 3agad ontTMmanbHOn o6paboTkn curHanos.
N3y4eHne kypca npegnonaraer:

. YCBOEHMNE 3M1EMEHTOB TEOPUN CIlyYalrHbIX NPOLLECCOB, 3HAKOMCTBO C OCHOBHbLIMW TUNaMm
N CBOMCTBaMM CIly4arHbIX NPOLECCOB, UCMONb3yeMbIX B paanodusnke;

. nosTly4eHne HaBbIKOB peLleHNs1 OCHOBHbIX 3afay CrnekTpanbHO-KOPPENSLUMOHHOIO aHanuaa
CnyYamnHbIX NPOLLECCOB N X Npeobpa3oBaHnn pasnMYHbLIMN CUCTEMAMMU;

. YyCBOEHWE OCHOB TEOPUM ONTUMAnbHOrO OOHapPY>XEHUSA CUrHaNoB U peLLeHNe BaXKHENLLMX
NpPaKkTUYeCKNX 3agay cornacoBaHHoOW unbTpaunuy;

. 3HaKOMCTBO C MPMPOAON LLIYMOB U oriyKTyaumen B pagnoTeXHNYECKNX CucTemax.

KpaTkoe copepxaHue (AMaakTnyeckme eauHULbI) y4eOHOM AUCLMNIIUHBI

|. 3NNIEMEHTbI TEOPUW CNTYYAWHbBIX MPOLIECCOB.

1.1. OnpegeneHve 1 BEPOSATHOCTHOE ONUCaHWNE CryYanHoro npoLecca.

lMoHsATME cTaTUCTMYECKOro aHcambns. BeposaTHOCTHOE onMcaHue criydanHoro npouecca ¢ noMo-
LLIbKO MHOTOMEPHbIX MNAOTHOCTEN BepOATHOCTEN. OCHOBHbIE CBOMCTBA MHOFOMEPHbLIX MIOTHOCTEN
BEPOATHOCTEN. YCNOBHbIE NNIOTHOCTU BEPOSATHOCTEN, NX CBOMCTBA M CBA3b C MOrOMEpPHbIMN 6e3-
YCNOBHbIMW NSIOTHOCTAMU BEPOSATHOCTEN.

1.2. Knaccudumkaums crnyyamHbixX NPOLLECCOB MO NX BEPOATHOCTHOMY NOCNeAENCTBUIO.
CoBepLueHHO crnyyanHble NpoLecchl, MapKOBCKME NPOLIECCHl U UX onnucaHune. YpasHeHne Cmony-
XOBCKOro 4S5 YCNOBHOW MAOTHOCTU BEPOSTHOCTM MapKOBCKOro npouecca. KsasngetepmMumHupo-
BaHHble CryYanHble NpPoLecchl.

1.3. MHoromepHble XxapakTepUCTUYEeCKMEe, MOMEHTHbIE U KYMYISHTHblE (OYHKLUMWU CIlydanHOro
npouecca.

Xapakrepuctnyeckas yHKUmMs, onpeneneHme n ceomctsa. MOMeHTHbIE N KYMYNAHTHbIE (OYHK-
UMK, ux B3auMocBaAsb. KoppensaumoHHas u KoBapuauuoHHast yHKLUMK CyYyarnHOro npotecca.
KoadhdpmumneHT koppensauuu.

1.4. [ayccoBckue criydarHble NpoLecchl.
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MHoromepHasi xapaktepuctnieckas yHKUMS U NNOTHOCTb BEPOSATHOCTEN rayCCOBCKOro Mpo-
uecca. MHdpopmauua Heobxogumasi onsi NOMIHOTO OMUCaHUS rayCCOBCKOrO Cry4aMHOro npo-
uecca. KoeapraumoHHasa maTpuua oTc4eToB crydanHoro npouecca. OCHOBHbIE CBOMCTBA rayc-
COBCKMX CInyYaurHbIX NpOLEeCcCoB.

1.5. CTaumnoHapHble 1 3proguyeckme criydamHble npoueccsl.

[MoHsATME cTauMoHapHOCTU B Y3KOM U LUMPOKOM CMbICrie. YcpeaHeHue no CTaTUCTU4EeCKOMY aH-
cambno 1 N0 BpEMEHU. DProamMyHOCTb CryyYarHbiX npoueccoB. Heobxoanmbie M 4OCTATOYHbIE
YCNOBUS 9PrognNYHOCTM MO OTHOLLEHUIO K CpegHEMY 3HAYeHU0, KOPPENALUNOHHON (PYyHKLMK, of-
HOMEPHOW MNOTHOCTM BEPOSATHOCTU. DKCNEPUMEHTaNbHOE M3MEPEHNE OCHOBHbLIX CTaTUCTUYE-
CKMX XapaKTepUCTUK Sprognyeckux CriydamHblX NpoLLeccoB.

1.6. COBOKYMHOCTM CnyYarnHbIX NPOLECCOB.

O6Lee onucaHme COBOKYNHOCTM ABYX Cry4alnHbIX npoueccoB. CTaTuctudeckas He3aBUCMMOCTb
CnyyaunHbIX NpoLeccoB. BaaMMHble KOppenaunoHHbIE N KOBapuaunoHHble oyHKunKn. CtaunoHap-
HOCTb, 9ProgM4YHOCTb, rayCCOBOCTb COBOKYMHOCTU ABYX CiyYanHbIX MPOLECCOB.

ll. CNEKTPAJTbHO - KOPPENALIMOHHBLIN AHANTN3 CNYYAVHBLIX MPOLIECCOB.

2.1 KoppensumoHHble pyHKLMN.

CBoncTtBa KOPPeNnAUNOHHbIX (PYHKLMIA HECTAUMOHAPHbBIX U CTaUMOHAPHbIX CrlyYanHbIX npolec-
coB. CpegHee 3HauyeHne n KoppensaunmoHHas yHKUUSA NpOM3BOLAHOM M MHTerpanbHoro npeobpa-
30BaHu1s OT Criy4arHoro npouecca.

2.2. CnekTparnbHas MrnoTHOCTb MOLLHOCTU. COOTHOLWEHME MeXOy CrneKTparbHOW MAOTHOCTbIO
MOLLHOCTU U KOPPENSALUNOHHON OYHKUMEN ONS CTauMOHapHbIX CryYanHbIX npoueccos (opmyra
BuHepa-XuHuyunHa). CnekTpanbHas MAOTHOCTb MOLLHOCTM HeCTauMoHapHbIX curHanoB [1-om
rpynnbl. PyHKUMA KOppensaumu BToporo poga. LnpuHa cnektpa cnyyanHoro npouecca, ee CBA3b
CO BpeMEHeM Koppensaumn. Y3KoMNoSIoCHbIE cinyYanHble npouecchl. AMNnnTyaa u gpasa cnyyam-
Horo npouecca. [NpeacrasneHne y3kononocHOro Cry4yarMHoro npouecca ¢ NomMoLLbio KBagpaTyp-
HbIX KOMMNOHEHT. [Npeobpa3oBaHne curHanos -0 rpynnbl NMHENHbIMK cucTemamu. MNpubnmxe-
Hue “6enoro” wyma.

2.3. CoBMeCTHble (B3anMHbIe) crekTparibHble NIIOTHOCTb MOLHOCTU CryYanHbIX NPOLIECCOB.
B3avmHble byHKLMN KOppenauum nepBoro n BTOporo poga. BaavmHble cnekTpbl, CMHGa3Hada n
KBagpaTypHas COCTaBnsoLWmMe B3aMMHbIX CNeKTPoB. B3anmMHas cnekTparnbHas nioTHOCTb MOLL-
HOCTW BXOAa M BbIXo4a NIMHENHOW CUCTEMBbI, BbIXOLHbLIX CUrHANoOB ABYX NMUHENHbIX cuctem. Oc-
HOBHble HepaBeHCTBA AN B3aMMHbIX CNEeKTPoB. OYHKLUMS KOrepeHTHOCTU. [puMeHeHne B3anm-
HbIX KOPPENALMOHHbIX (PYHKLMIA U CNEKTPOB AN onpeaeneHns NCTOYHMKOB LyMa U KaHanoB ero
pacrnpocTpaHeHus.

2.4. KoppensunoHHasa yHKUNSA cnekTpanbHbIX KOMMNOHEHT CryYanHbIX MPOLEeCcCoB.
OnpepeneHne 1 OCHOBHbIE CBOMCTBA KOPPENALNOHHOM PYHKLMN CNEKTParbHbIX KOMMNOHEHT CTa-
LMOHAPHOro crnyyanHoro npouecca. BaanmHasa koppensumoHHas yHKUNA CheKTparnbHbIX KOM-
MOHEHT.

2.5. CnekTpanbHO-KOPPENSALMOHHbBIN aHann3 HeNMMHENHbIX Npeobpas3oBaHHbIX CryvYanHbIX Npo-
LLeCcCoB.

CneKkTpanbHO-KOPPENALUNOHHBIA  aHanuM3 HeNMHEeNHbIX 6e3blHEPUMOHHBLIX npeobpa3oBaHum
(HBIT) cnyyarHbIx raycCOBCKMX nNpoLeccoB. BeipaxeHne KoppensaumMoHHON yHKLMN BbIXOLHOIO
npotecca B B1ae psaga no KoBapMaunoHHON OyHKLMN BXOOHOrO npoLecca. BzanmHas koppens-
LUMOHHas M KoBapuaumoHHasa yHKumm Bxoga u Bbixoga HBIMN. MeTog npoussogHbIx, dhopmMyna
Mpanca. MeToa KyMYNSHTHbIX ypaBHEHUW. AHanNn3 NPOXoXAeHUs Cny4YanHbIX NPOLIECCOB Yepes
LEenoYKN MHEPUMOHHBIX N Be3blHEPLUNOHHLIX anemMeHTOB. briok-cxema aHanusatopa chnektpa,
TOYHOCTb U3MEPEHUS CNEeKTPanbHOM MNAOTHOCTU MOLLHOCTW.

ll. UMMYNbCHBIE CIYYAMHBLIE NMPOLIECCHI. LUYMbI U ®NTYKTYAUUN B PAOVNOTEXHU-
YECKNX CUCTEMAX.

3.1. UmnynbCcHble criyvarHble NpoLecchl.
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[TyaCCOHOBCKMI MMMYJIbCHBIN CryYanHbIA Npouecc. Xapakrepuctmyeckas yHKLUA nyacCoHOB-
ckoro npouecca. KyMynsaHTHble pyHKLMM NyaCcCOHOBCKOro npouecca. KoBapnaumoHHas 1 criek-
TpanbHas NAoTHOCTb MowHocTn. Popmyna Kamnbenna. MNpeobpasoBaHnsa nyacCOHOBCKOro npo-
uecca NMMHENHbIMU CUCTEMaMu.

3.2. EcTecTBeHHble LYyMbl B paguOTEXHUYECKUX CUCTEMAX.

Apo6oson wym. CnekTpanbHasa NAOTHOCTb MOLHOCTM Apo6oBoro Toka agnoga. ®opmyna LLoTku,
npegena ee npumMeHMMocTu. Tennosoun wWym. KnHetunyeckne dopmynsl OnA KOPPENSALNOHHON
dyHKuuK Tennosoro wyma. dopmyna Harkeucra, npegensl ee NpUMMEHNMOCTH.

IV. BNEMEHTbI TEOPUM ONTUMAIBLHOW OEPABOTKM CUTHATOB.

4.1. Knaccudukaunsa 3agady ontumanbHon o6paboTkn CUrHanos.

Cratnctnyeckas mogenb kaHana ceasn. OntumanbHoe obHapyxXeHue, pasnuyeHne, nsmepeHmne
napamMmeTpoB, (bunbTpauusa CUrHanos.

4.2. OnTumanbHoe oBbHapy>XeHMe CUrHanoB Npu ANCKPETHbIX HAbAeHUAX.
[ByxanbTepHaTMBHasa NocTaHoBKa 3agdadun. Kputepun ngeanbHoro Habniogatens. OTHOWeEHne
npaesgonofobus. CTpyKTypHas cxema onTuMmanbHOro obHapyxutens. [pyrne kputepum ontu-
ManbHocTn. OBHapyXeHne AeTepMUHNPOBAHHOMO MNOME3HOro curHana Ha poHe rayCCoBCKMX Mo-
MeX.

4.3. OnTumanbHoe oBGHapyXeHne CUrHanoB NpPU HeNpepbIBHbIX HABMIOAEHMSAX.

®dyHKUMOHaN OTHOoLWeEeHUs npasgononobus. Cnyyanm obHapyXeHus OeTePMUHUPOBAHHOIO CUr-
Hana Ha ¢oHe 6enoro rayccoBckoro yma. KoppensumoHHbin npuemHuk. CornacoBaHHbIN
GunbTp. OTHOLWEHNE cUrHan/Wym Ha BbIXOAE corflacoBaHHoro ounbtpa. AHanms ageKkTMBHO-
CTM ONTUManbHOro OBHapPYXUTEnNs.

dopma NpoMeXyTO4YHOM aTTecTauumn: 3Kk3aMeH

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

B51.5.12.04 ®u3unka BONTHOBbIX NPOLECCOB

Llenv n 3apayn yye6HOM ANCLUUNINHDbI:

Llenn n 3agaym Kypca 3aknoyarTcs B U3NOXKEHUN PU3NYECKMX OCHOB TEOPUN BOSTHOBLIX MpPO-
LL&€CCOB NPUMEHNTENBHO K 3M1EKTPOMArHMTHLIM BONTHAM, MaTeMaTUYECKMX METOAOB aHanunsa
pacnpocTpaHeHns paanoBOSIH B Pa3fMYHbIX cpefax, MOAroTOBKE CTYAEHTOB K MPUMEHEHUIO
AaHHbIX MEeTOAO0B AN MOAENMPOBAHMS Pa3nNUYHbIX SNEKTPOAMHAMUYECKMX 3a4a4 U paanoTex-
HUYECKNX YCTPOUCTB.

KpaTkoe coaepxaHue (QupakTtuyeckue eaMHULbI) y4eOHOM AUCLUNIUHBI

1. BoniHoBOE ypaBHeHue. 1n1ockne BOMnHbI B O4HOPOAHON N30TPONHOM cpese.

[MoHATMe o BosniHax. [Npumepbl BOSTHOBbLIX ABMXKEHUW. BOSTHOBOE ypaBHEHME N ero Mmoandguka-
ummn. YpasHeHust Makcsenna B koMmnnekcHon oopme. MNonspusauna BOnH. QHepPrus anekTpo-
MarHuMTHoro nong. Nnockue BonHbl. PacnpocTpaHeHne anekTpoMarHMTHbIX BOSIH B MOrnoLwato-
LKnX cpegax.

2. PacnpocTtpaHeHue BOSTH B UCNEPTMPYOLWLNX cpeaax.

KomnnekcHas gmnanektpuyeckas npoHnuaeMocTb. CBSA3b Mexay Aucnepcuen 1 nornoweHmemMm.
Ancnepcunsa anekTpoMarHUTHbIX BOSTH B HEMOMSPHbIX U NOMAPHbIX AMaNeKTpukax. Ananektpuye-
CKasi NpoHMLLaeMOCTb cpef co cBO6oaHbIMY 3apaaamMn. BonHOBOW NakeT B AncneprupyoLlen
cpege.

3. PacnpocTtpaHeHne BOSIH B aHM3OTPONMHbIX cpeaax.

TeH30p OManeKTpuyYecKon npoHnLaemocTu. JlyyeBon BeKTop. PacnpocTpaHeHne NNoCcKnx BOSH
B KpUcTannuyeckux cpegax. PacnpoctpaHeHne nnockMx BOSIH B MarHUTOAKTUBHOW Nnasme.
PacnpoctpaHeHne anekTpoMarHMTHbIX BOSTH B hbeppuTe. MTMpoTponus noHocoepsl.
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4. PacnpocTpaHeHune BOSH B HENTMHENHLIX cpeaax.

YpaBHeHus AN HenvHenHbIX BOSTH. MeTog MeasieHHO N3MeHSAILWMXes amnnuTy. Ycnosue ga-
30BOro CMHXPOHU3Ma. ["'eHepaumsa BTOPOM rapMOHUKK. TpéxyacToTHble B3anmogencTaus. Coot-
HowweHua Mannun-Poy. PacnagHasa HeycTondmBocTb BonH. CamoBO3aencTene BOJH.

5. Teopusa gnpakumn. PacnpoctpaHeHne orpaHUYeHHbIX BONTHOBbLIX MYyYKOB.

MeTopg Knpxrodga v oyHkuus M'puHa B Teopum andppakummn. YrinoBon CnekTp niiocknx BosH. MNa-
pabonun4yeckoe ypaBHeHue B Teopun gudpakumn. Judpakumsi rayccoBa BOSIHOBOMO nyyka u
CPOKYCMPOBAHHOIO Myu4Ka.

6. CamoB0O34eNCcTBME BOMHOBBIX MYYKOB M BOSTHOBbLIX MAKeTOB B HENIMHENHbIX cpeaax.
HennHenHas pedpakums npu 6esabeppaymoHHOM 1 abeppalMOHHOMCaMOBO34ENCTBUN MyY-
KoB. BonHoBoaHOe pacnpocTtpaHeHue nyykoB. CamokoMnpeccus BONHOBbLIX nNakeToB. Conu-
TOHbI OrnbaroLLnX.

dopma NpoMeXyTO4YHOM aTTecTauuun: 3Kk3aMeH

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

b1.6.13 Moaynb «9neKkTpoHuka»
B51.56.13.01 PaguoaneKkTpoHuka

Llenv n 3apayn yue6HOM ANCLUUNIINHDbI:

CopeprkaHue gucumnnnHbl HanpasneHo Ha obyyeHne CTyaAeHTOB MeTOAaM NpeacTaBeHns cur-
HanoB, MeToAaM MaTEMaTUYECKOrO ONMMCaHUSA PaanoTEXHUYECKNX LieNen 1 OCHOBaM Teopum npe-
obpa3oBaHMsi CUrHaNOB B paaMoOTEXHUYECKMX YCTporcTBax. Kak cnegcreme — nogrotToBuTh CTy-
AEHTOB K MPaKkTU4ECKOMY NPUMEHEHUIO NOMNYYEHHbIX 3HAHWI NPU UCCnegoBaHNN pagnoTeExXHNYe-
CKMX YCTPOWCTB M U3MEPUTESNbHbIX CUCTEM, a TaKKe NPU NCNONb30BaHUN PaaNOTEXHUYECKNX Me-
TOAOB UCCNeaoBaHM B 3KCNepMMeEHTanbHOM pagnodusnke n B MUHAPOPMAaLMOHHBLIX CUCTEMAX.

KpaTkoe copepxaHue (AMaakTnyeckme eauHULbI) y4eOHOM AUCLMNIINHBI

BesegeHue.

Llenu n 3agauun kypca. ameputernbHbIN KaHan B 3KCnepuMeHTanbHon paguodusmke. Pagnotex-
HUYECKUIN KaHan B MHOPMaLMOHHbIX cuctemax. Npumepbl 06paboTku curHanos B pagnuoacTpo-
HOMWK, akycTuKe, TenemeTpuun. Npumepbl CUHTE3a CMrHanoB B paamnonokaunm, pagnoceasm, cu-
cTemax 3alnTbl MHopMaLnW.

|. BBegeHue B TeOpuMo pagnoTEXHUYECKUX CUTHANOB

1. Knaccudmkauus pagnoTexHM4eCckmux CUrHanos.

2. CnektpanbHoe npeacraeneHne curHanos. OpToroHanbHble curHanbl. [lepuoanyveckne cur-
Hanbl 1 pagbl Pypbe. O606LWeHHbIN psag Pypbe. TpuroHomeTpudeckaa gopma psgoB Pypbe.
KomnnekcHas dopma psagos Pypbe. CnekTpanbHoe npefcraBneHMe Henepnognyecknx curHa-
noB. OcHoBHble cBovicTBa npeobpasoBaHna Pypbe. CnekTpanbHas MAOTHOCTb HEMHTErpupye-
MbIX curHanoB. COOTHOLLEHNE MeXay ONUTENbHOCTLIO CUrHana v LWMPUHOW ero cnekTpa.

3. OuckpeTtmsaumsa n KBaHToBaHMEe curHana. OpToroHanbHble CUrHasnbl C OrpPaHUYEHHbIM Crek-
Tpom. Teopema KoTenbHuMKOBa AN CUrHana ¢ orpaHuyYeHHbIM crnekTpoM. Teopema KoTenbHu-
KOBa ON1s1 CUrHana KoHe4YyHou anutenbHocTu. basa curHana. O6bem curHana. CnekTp gucKpeTu-
31MpPOBaHHOIO curHana.

4. MogynupoBaHHble curHanbl. CurHanbl ¢ amnnuMtygHon moaynsumen. Cnektp AM curHana.
CurHanel ¢ yrnoson mogynaumen. Bugbl yrnoson moaynsaumn. CurHanbl ¢ O4HOTOHANbHOM Yrio-
Bon mMoaynaumnen. CnekTtpanbHoe pasnoxeHne UM n ®M npu manbix MHAEKCAX MOAYMSUUN.
CnekTp curHana c yrrnoBown Mogynsunen npy NpomM3BoSIbHOM 3HAYEHUN MHOEKCA MOAYNSALMM.
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[I. OcHOBbI TEOPUM PAONOTEXHNYECKMX LIENEN

5. MeTogbl MaTeMaTU4ECKOro ONUCaHNA NMMHENHBbIX CTauMOHapHbIX Lenen. Knaccudukauums nu-
HEeMHbIX Lenen. ONEMEHTbI ANEKTPUIECKUX Lenen (OBYXNONKCHUK, YeTbIPEXMNOMOCHUK, NCTOY-
Hukn). | n Il 3akoHbl Knpxrodga. Metoa KOHTYpHbIX TOKOB. BpemeHHOM MmeTof aHanusa vyeTbipex-
NOJSIIOCHUKOB. MMNynbcHasi U NepexogHas XapaKTepUCTUKM YeTbIPEXMNOSIOCHUKOB. WHTerpan
Hioamens. CnekTpanbHbI METOA aHanu3a YeTbIPeXnontoCHUKOB. YaCcTOTHLIN KOI(MULMEHT ne-
pegayn. lNpeacrtaBneHMe curHanoB Ha MMIOCKOCTU KOMMMNEKCHOW 4YactoTbl. [1peobpasoBaHus
INannaca. MNepepaTtoyHasa pyHkums K(P) uenn.

6. JlInnenHasa ounbTpauma. Ycnosne onusmyeckon peanmsayemMoCTn YeTbipeXnontoCHNKOB. Ourb-
Tpaunsa HUXKHUX N BEPXHUX YacToT. YacToTHble 1 pa3oBble xapakTepucTnkn RC-punbTpoB HUX-
HUX N BEPXHMX YacToT. NMonocosas unbTpaums. MNocnepoBaTenbHbI KonebaTenbHbIN KOHTYP.
BekTtopHaa gmarpamma. OHepreTmdeckme COOTHOWeHUs. YacToTHas un (pasoBasi xapaktepu-
cTukun. MapannenbHbi konebaTenbHbIM KOHTYP. BekTopHasa gnarpamma. QHepreTmyeckme cooT-
HoweHnsA. YacTtoTHas n asoBast xapakTepucTukn. CpaBHUTENbHbIE XapaKTepUCTUKU Nocreao-
BaTENbHOMO M NapanfesibHOro KOHTYpPOB. YCroBusi 6e3bICKaXXeHHOW nepegayn curHana vepes
3NEeKTPUYECKYIO Lenb.

7. JlnHenHble HecTaunoHapHble uenu. JIMHenHble napameTpudeckme ABYyXnortoCHUKN. BpemeH-
Hble XapaKTePUCTUKN NapaMeTpUYeCKnX YeTbIpeXnostoCHUNKOB.

8. BeBegeHune B Teoputo HENUMHENHBbIX Lenen. HekoTopble XapakTePUCTUKN HENMHENHBIX 3N1eMeH-
TOB. ANNPOKCUMAaLMA XapakTePUCTUK HENMMHENHbIX anNemMeHToB. HennHenHoe npeobpasoBaHue
dopmbl curHana. HennHenHoe npeobpa3oBaHue cnekTpa curHana. besnHepumoHHoe HeNUHEeN-
Hoe Npeobpa3oBaHNe CyMMbl rapMOHUYECKNX KonebaHun. KombnHaumoHHble YacToTbl. AdeKT
nHTepmoaynsauun. CoBMeCTHOEe BO3AENCTBME HA HENUHENHOM 3fIEMEHTE CcUrHanos 60nbLION 1
Manown amnnuTya.

lll. NpeobpasoBaHme curHanoB pagMoTEXHUYECKUMU LIENSMU

9. Ycunenue curHanos. Obwue ceegeHns ob yeunutenax. MNpuHumnel noctpoeHus. NapameTtpel
yeunutens. Anepnoguyeckni yeunutens. bunonapHeii u noneson TpaHanctopbl. Ctatnyeckune
XapaKTepUCTUKN TPaH3UCTOPOB. OKBUBANEHTHbIE CXeMbl anepuoguyeckoro yeunutensa. A4X u
dYX anepuogunyeckoro ycunutens. YactoTHble UCKaXeHsa B anepunogndeckom ycunurtene. Ou-
HaMM4YecKne xapakTepucTukn ycunutens. HennmHenHoble UCKaxXeHnsa B anepuognyeckoMm ycunu-
Tene.

YacToTHO-n3bupatenbHble yeunutenu. SKBUBaNeHTHas cxemMa YacTOTHO-n3bupaTenbHOro ycu-
nntensa. AYX n ®XY pesoHaHcHoro yeunutens. JinHenHole nckaxeHms AM konebaHunsa B peso-
HaHCHOM ycunutene. HenvHenHble NCKaXXeHNs B Pe30HAHCHOM ycunuTene.

O6paTHble cBs3n B ycunurtensax. lNepegatodHas QyHKUNSA IMHENHOW CUCTEMbI C 0BpaTHOWM CBS-
3bt0. MeTog Hanksucta. Kputepumn Hanksmcrta ycTtonumBocT cucteMbl ¢ obpaTHOM cBA3bio. Cro-
cobbl BKIOYEHMSt 06paTHOM CBA3M B yeunutensax. BnvsHme obpaTtHom CcBA3M Ha CBOWCTBA yCUNu-
Tens.

10. lNeHepaumns rapmoHnyecknx konebanmi. ObobLleHHan cxema aBToreHepartopa. banaHc am-
nnuTyg 1 6anaHc gas.CamoBo30yxaeHne asToreHepaTopa ¢ MHAYKTUBHOW OBpaTHOW CBA3bHO
(nMHenHoe npubnmxenune). CTaumMoOHapHbBIN PEXUM aBTOreHepatopa (KBasuniMHeEnHoe npubnu-
XeHune). YCTOMYMBOCTb CTauMoHapHbIX pexxMmoB. Markoe un xxectkoe camoBo3byxaeHue aBTore-
HepaTtopa.

11. MpyHUMNBLI NONyYeHUss MOAYNUPOBaHHbLIX KonebaHnn. AMnnutygHaa mogynsaums. Tpebosa-
HWUA K LLensiM, OCYLLLECTBNAOLWLNM aMNNUTYyAHY Moaynsumio. NonyyeHne amnnntygHon mogyns-
UMM C NPUMEHEHNEM HEeSNMMHENHbIX kKackagos. Moaynaunsa B napamMmeTpuyeckmx Lenax. YactoTHada
Mmoaynsauma. lNapameTpuyeckoe ynpasreHue 4acToToW reHepaTopa. PeakTuBHbIN Kackag Ha
TpaH3ucTope.

12. [eTektTnpoBaHne curHanoB. AMNIUTYOHOE AeTeKkTupoBaHue. [leTeKkTMpoBaHWE HeNuHen-
HbIMM Lenamn. Tok aeTekTupoBaHus. [leTekTopHasa xapaktepuctuka. [letektnposaHue crnabbix u
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CUNbHbIX CUrHanoB. HennHenHble nckaxxeHus npu getekrmposaHum AM curHana. HacTtoTHble uc-
KaXXeHus npu amnivTygHOM OeTeKTMpOoBaHuMU. AMMAUTYOHOE OeTeKTUpOoBaHue napameTpude-
ckumu Lenamun. asoBoe getekTuposaHve. Pa3oBoe AeTeKTUPOBaHWE NapameTpu4ecKon cucTe-
Mon. da3oBoe OeTeKTMPOBaHME HENUHENHbIMW Kackagamn. HacToTHoe AeTeKTMpoBaHue.

13. lNpeobpasoBaHne 4yacTtoTbl. [Mpeobpa3oBaHMe cnekTpa B HENMMHENMHOM LLECTUMONIOCHUKE.
Mpsamoe npeobpasoBaHue (NMUHENHOEe NpubnwxeHne No curHany). JononHuTenbHblE KaHanbl 1
NHTepEPEHLMOHHbIE UCKaXXeHNA Npu npeobpasoBaHuu YacToThl. MpeobpasoBaHne 4acToThl
(HenVHeNHbIN pexuMm no curHarny).

I\VV. AHanoroBasi HTerpanbHasi CXeMoTeXHMKa

14. Ycunutenn noctosHHoro toka (YINT). OcobeHHocTn cxemMHbix pewenun YIT. Opend YIMT.
Cnocobbl nosblweHnsa ctabunbHocTn napameTtpoB YIT. OuddepeHumnanbHbin YCUNUTENbHbIN
kackag. KoadpduumeHT nepegaym cuHpasHom n gudpdepeHumnanbHON KOMNOHEHT curHana. Ue-
BEPTUPYHOLLNIN N HEMHBEPTUPYOLWKMIK BXOAbl. [pend auddepeHumnansHoro kackaga. Hterpanbs-
Hble onepaunoHHble yeunutenu (OY) n pyHKUMOHanbHbIE Y3kl HA UX OCHOBE. be3anHepunoHHbIe
NNHENHbIe Lenu Ha 6ase OY (NnoBTopUTENb HaNPsHKEHUs, CyMMaTop, MacluTabHbI yeunuTens).
OY B MHEPUMOHHBIX NTIMHENHbIX Lensx (MHTerpaTtop, audepepeHuymatop, dasospalwyaTens. Punb-
Tpytowue uenm).

V5. OnemMeHTbl MNYNbCHOW U LINPPOBON TEXHUKMN

15. ONEKTPOHHbIN KMOY N ero OCHOBHbIE CBOMCTBA. CTaTMYEeCKUN pPeXnm BMNOoONApHOro Knroua.
[MepexoaHble npouecchl B BMNONAPHOM Kntove: MeToA 3apsaaa, 3a4epKka BKIOYEHUS, BKIOYe-
Hue u BbikNtoYeHne kntoya. MANM - TpaH3ncTopHble kKnoun. CTaTUYECKUI PEXNM KItova C pesu-
CTOpPHOW Harpy3kou. [NepexoaHble Npouecchl B 3TOM KIo4e Npu ero BKITIOYEHUN U BbIKITIOYEHUN.
Kntou ¢ AguHamuyeckon Harpyskon. KomnnemMeHTapHbIn Koy,

16. AnnapaTHas (cxeMOTexHu4eckasi) peanumsauus rnormdyeckmx onepauun. basoBble cxembl
TPaH3UCTOPHOW NMornkn. Peannaayusi C NOMOLLbH TPAH3UCTOPOB STIOrnMyecknx onepauyun. inogHo-
TpaH3ucTopHasa noruka (O TJ1). TpaH3ucTopHo-TpaH3nucTtopHas noruka (TTJ1). basoBbin anemeHT
TTJ1. Jlornyeckne anemeHTbl C OTKPbITLIM KonnekTopoM. beicTpogencteytowme TTJT cxembl Ha
TpaHancTopax Wottkm (TTJIW - noruka).

17. buctabunbHble a4erku, Tpurrepbl. [QU3BIOHKTMBHAA M KOHBIOHKTUBHAs OucTabunbHble
ayenkn (bA). AcnHxpoHHbin RS -Tpurrep. Tpurrepbl, CUHXpPOHU3upyemble ypoBHeM ( RS- n D -
Tpurrepbl). YHuBepcansHboli JK-Tpurrep. CyeTHbIn T-Tpurrep.

18. Jlormyeckume ocHoBbI cpeaHnx n 6onbwmnx nHterpansHbix cxem (CUC n BUC). CymmaTops! 1
apudpmeTndeckue yctponctaa. [llocnegoBartenbHbl U napansienbHbli MHOropaspsagHble cyMma-
Topbl. Pernctpbl. Pernctpbl namaTtu, coBuroBble pernctpbl. CHeTUMKU. ACMHXPOHHBLIN (Nocneno-
BaTemNbHbIN) N CUHXPOHHLIN (NapannesibHbii) cH4eTYnKkU. CyMMUPYIOWNA N BbIYUTAIOLWNA CYET-
YUKMW.

3aknounTenbHasa nekums

CTpykTypa TMNOBOro pagmoTexXHUYecKoro kaHana. lpobnema cornacoBaHus kackagos. [lep-
CMEKTMBbI Pa3BUTUSA PaaNOTEXHUYECKUX CUCTEM N METOAOB NCCNeLOBaHUS.

CDopma npomex(yTquoﬁ aTTectTaumn. 3K3amMeH

Koabl popmupyembix (cpopmupoBaHHbix) komneteHumn: OlK-1, MNMK-1, MNMK-2

B51.5.13.02 ®dusnyeckasa aNeKTPOHMKa

Lienn v 3apaum yye6HOM ANCLUNIINHDI:

Llenb Kypca - cdoopMmmpoBaTh Y CTYAEHTOB COBPEMEHHOE NpeacTaBreHne 06 OCHOBHbIX MeToAax
dhopMMpOBaHNS aKTUBHOW cpebl B BUAE 3NEKTPOHHOrO nyyka Afsi MOLWHbIX MCTOYHUKOB Kore-
PEHTHOrO 3NIEKTPOMArHUTHOIO M3My4YeHusi, BKIOYasa TEOPUIO SMUCCUM SNEKTPOHOB U3 TBEPLOro
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Tena. [loMMMO 3TOro, B Kypce paccmaTpuBaloTCs Takke COBPEMEHHbIE METOAbI ANEKTPOHHOW Or-
TUKM CraboTOYHbIX CUCTEM, BKITHOYasA pas3nnyHble BUObl ANEKTPOHHbBIX MUKPOCKOMOB.

KpaTtkoe coaepxaHue (AnaakTuyeckune eaAMHMULbl) y4eOHON ANCLMNNMUHDI

Paspen 1. BeepeHue

MpeameT n 3agaym kypca. OCHOBHbIE 3Tanbl pa3BUTUA ANeKTpoHukn. ObnacTn NnUMeHeHus no-
NyNpOBOAHMKOBBIX W BaKyYMHbIX 9MIEKTPOHHbIX NpnbopoB. TunnyHasa 6rok-cexema MOLLHOro Ba-
KyyYMHOro anektpoHHoro nputopa CBY. Pasgensl kypca.

Pasgen 2. [1BuxeHne aneKTPoOHOB B 3NEKTPUYECKOM U MarHUTHOM CTaTUYECKMX MOMSX

2.1. YpaBHeHVs OBWXEHUS B 9NeKTpomMarHMTtHoM none. Cnyyam ogHOPOAHbLIX 3N1IEKTPUYECKOro U
MarHMTHoro noneun. VIHTerpan aHepruu..

2.2. [IBwxeHne B crniaboHeogHopoaHbIX nonsax (apendosas Teopus). lNonepeyHbin aguabatmye-
CKM nHBapwuaHT. [ipendoBble ypaBHeHUs. YpaBHeHusa JlarpaHxa. Teopema byuwia.

2.3. Kputnuyeckum pexunm marHetpoHa. MiHBapuaHT lNyaHkape. AgnabaTtuyeckas Teopusi MarHe-
TPOHHO-MHXEKTOPHOWN MYLLUKW rMPOTPOHa.

2.4. BapnauunoHHble NPUHUMMNbI ANHAMUKU 3apsKEHHbIX YacTuL. QNeKTPOHHO-OMTUYECKNIA KO3dD-
ULMEHT NPENOMIIEHUS.

Pasgen 3. QneKkTpoHHO-ONTUYECKNE CBONCTBA NOSien C akcuanbHOM CUMMETPUEN. OIEKTPOHHbIE
NWH3bI

3.1. AndpdepeHumanbHble ypaBHEHUS TPAEKTOPUN 3apsKEHHbIX YacTuL, B akCuasribHO-CUMMET-
PUYHbIX NONsX. YpaBHEHUS1 NapakcuarnbHbiX TpaekTopun. N3obpaxkatowme cBOMCTBA Napakcu-
anbHbIX MYYKOB (CTUrMATUYHOCTL U Nogobue nsobpaxeHuit). Knaccndukaums anekrpoctaTnye-
CKnx NNH3. OCOBEHHOCTN ANEKTPOCTATUYECKUX NIMH3 C OrpaHMYeHHOn obnacTtbto nons. Mmmep-
CVOHHbIE NUH3bI. [MocTpoeHne n3obpakeHns B TOHKOW U TONCTOW nuH3ax. JIH3bl-anadparmel.
MMMepCnoHHbIN 06BHEKTMB.

3.2. Knaccudumkauusa MarHMTHbIX NYH3. QNEeKTPOHHO-ONTUYeCKne CBOMCTBA KOPOTKON (cnabon) u
AJSIMHHOW MarHUTHbIX SIMH3. CUnbHbIE MarHUTHbIE NUH3bI. ABeppauunmn 3NEeKTPOHHbIX JIMH3. Jrek-
TPOHHbIEe 3epkana. KsagpynonbHble NUH3bl. OTKNOHSAOWME CUCTEMBI.

Pasgen 4. OnekTpoHHO-ONTUYECKNE CUCTEMbI

4.1. TpOXeKTOPbI ANEKTPOHHO-Ny4YeBbIX TPYOOK. ONEKTPOHHO-NyYeBbIE TEXHOMOIMYECKNe ycTa-
HOBKN. ONEKTPOHHbIE MUKPOCKOMbI (SMUCCUOHHLIW, NPOCBEYNBAIOLLNI, OTpaXKaTernbHbIA, pacTpo-
BblA, aBTO3MEKTPOHHbIA N aBTOMOHHbLIN, NMPOEKLMOHHbIE MUKPOCKOMbI). Paspelwatowas cuna
3NEKTPOHHbLIX MUKPOCKOMOB NPOCBEYMBAOLLErO TUMA.

4.2. CuctemMbl (POKYCUPOBKM MPOTSXKEHHBIX MHTEHCUBHbBIX SNIEKTPOHHbIX MYYKOB (MarHUTHas, ne-
puoauyeckas, anekrTpocTaTndeckas, ueHTpobexHas). CuctemMbl pekynepauum SHeEPrun aneKTpo-
HOB B MOLLHbIX 9NIEKTPOHHbIX Npubopax.

Pasgen 5. VIHTEHCMBHbIE 3NIEKTPOHHbIE MYYKU

5.1. Cncrema camocornacoBaHHbIX YPaBHEHUI NMy4Kka B CTaTUYECKMX Nonsix. Pexnmbl Temnepa-
TYPHOrO OrpaHNYeHnsa SMUCCUM U OFPaHNYEHNSA TOKa NPOCTPAHCTBEHHBIM 3apsiA0M B 3S1IEKTPOH-
HbIX Anogax. Teopus ngeannanpoBaHHOro NSIOCKOro Anoaa (3akoH “Tpex BTopbixX”).

5.2. NpeaenbHbI TOK TPAHCMOPTUPOBKM 3NIEKTPOHHOIO My4Ka B NpOCTpaHcTBe Apenda. dopmu-
pOBaHME NEHTOYHbIX 3MEKTPOHHbIX Ny4KoB. MNMywku MNMupca.

Pasgen 6. O6wue BONpoCcbl SMUCCUOHHOW 3MEKTPOHMKM

Knaccmudurkaumsa anekTpoHHOW amuccun. PenakcaumoHHble addekTbl Npy ABMXKEHUN BO3OYX-
AEHHbIX 3NIEKTPOHOB K MOBEPXHOCTM TBEpAOro tena. Pabota Bbixoga anNekTpoHOB U3 TBEPOOro
Tena. MNpodunb noTeHumansHoro 6apbepa.

Pasgen 7. TepmMoanekTpoHHasi SMUCCUS.

Teopna TePMOINIEKTPOHHOM 3MUCCUN N3 TBEpPAOro Tena. MexaHnam OencTBUS MeHOYHOro Ka-
Toaa. L-katog. OkemaHbin katog. dddekT LLoTTkK.

Paspen 8. lNoneBas amuccus.
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[MpoxoxaeHne 3neKkTPOHOB CKBO3b MOTeHUMarnbHbli 6apbep Ha MOBEPXHOCTWM TBepOoro Tena.
PacueT aBTO3NEKTpOHHOro Toka. CBOMCTBA M NPUMEHEHME aBTOINEKTPOHHbIX KaTogoB. B3pbiB-
Hasa amuccus. CUNbHOTOYHbIE PENATUBUCTCKUE YCKOPUTENM SNEKTPOHOB.

Pasgen 9. BropnyHasa anekTpoHHas amuccus.

3aBMCMMOCTb KO3 PULNEHTA BTOPUYHON SMUCCUN OT IHEPTUN U yrna NageHUs NepBUYHbIX dreK-
TPOHOB. PacnpegeneHne BTOPUYHbIX 3NEKTPOHOB Mo aHepruamMm. OcobeHHOCTN BTOPUYHON 3MUC-
CVM 13 NOSTYNPOBOLHUKOB U ANINEKTPUKOB.

Pasgen 10. doToO3anekTpoHHas aMUCCUS.

OcCHOBHbIe 3aKOHbI BHeELWHEro gpoToadpdekTa (3akoHbl CToneTtoBa M AnHWTENHA). CnekTpanb-
Hble (DOTO3NEKTPUYECKNE XapaKTEePUCTUKN MeTannoB. [1NoTHOCTL Toka poToamMucuun. PoToarnek-
TPOHHAA 3MUCCUSA OUIANEKTPUKOB N NONYyNnpoBOAHNKOB. CypbMsAHOLE3NEBBLIN (DOTOKATOA.
Pasgen 11. TexHuyeckne npuMmeHeHns OTo- U BTOPUYHON SMUCCUMN.

doTO3NEMEHTLI C BHEWHUM hoToahhekToM. DoToyMHOXKMTENN. LLIyMbI hoTO3NEmMeHTOB 1 do-
TOYMHOXUTENEMN.

dopma NpoMeXyTO4YHOM aTTecTauumn: 3Kk3aMeH

Koabl hopmupyembix (cchopmmpoBaHHbix) komneTeHummn: OlK-1, MK-1, MK-2

B1.5.13.03 LudpoBasa obpaboTka curHanos

Llenv n 3apayn yue6HOM AUCLUUNIINHDbI:

Llenb kypca - o3HakoMneHne CTYAEHTOB C OCHOBHbIMW MEeTOA4aMM U TEXHUYECKMMU MpUeMamm
umcpoBon dunbTpaummn, obpaboTkm n npeobpasoBaHNn NHAPOPMALMOHHbLIX OAHHbIX B COBpE-
MEHHbIX MHPOPMALIMOHHbIX CUCTEMAX perucTpaumm, HakonmneHus, obpaboTkn n npeacTaBneHns
AAHHbIX, U3yYeHUs MeToOOoB peanu3aumm B MH(OPMALMOHHBIX CUCTEMAxX M Ha COBPEMEHHbIX
nepcoHarnbHbIX KOMMboTEPax adPEKTMBHbBIX anropuTMoB nNpeobpasoBaHMs U aHanmnaa UHAQOop-
MaUMOHHbIX AaHHbIX.

KpaTkoe copepxaHue (AMaakTnyeckme eauHULbI) y4eOHOM AUCLMNIINHBI

AnckpeTHble n aHanoroeble curHanol. [lporpaMmMHble MHCTPYMEHTarnbHble cpeacTaa ans undpo-
BOM 06paboTKm curHanoB u gaHHbIx. Onepaunm ¢ QUCKPETHbIMKU nocnegoBaTenbHoCTAMU. [uc-
KpeTHble punbTpbl. [poektupoBanme KX - n BUX dunbTtpos. NpeobpasoBaHne CneKTpoB cur-
Hanos. CnekTpanbHbIN aHann3 cMrHanos.

dopma NpoMeXyTO4YHOM aTTecTaLluun: 3K3aMeH

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

B1.5.13.04 KBaHTOBas paguocunsuka

Llenv n 3apayn yye6HOM ANCLUNSINHDbI:

N3yyeHne coBpeMEHHOro ypoBHS pa3BUTUS KBAHTOBOW paanodunankn n NeKTPoHUKN B obnacTu
B3aMMOOENCTBUA 3NIEKTPOMArHUTHOrO M3ry4YeHus C BELLLECTBOM, BKIKOYAsa TEOopuio nasepa, on-
TUYECKNe sIBNeHusi, obycrnoBrneHHble KOrepeHTHbIMU N MHTEHCUBHbLIMU NONSMU, a TaKke JKcrne-
pUMEHTanbHble MeTOAbl UCCIeA0BaHNSA, MaTEMATUYECKOrO ONNCaHNS U aHanm3a XxapakTepucTuk
KBaHTOBO-MEXaHN4YeCKMNX YCTPOMCTB.

KpaTkoe coaepxaHue (QupakTtuyeckme eaMHULbI) y4eOHOM AUCLUNIUHBI
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KBaHTOBasa pagnodusnka n npodnembl pagnoanekTpoHUKN. Y4ebHbin punbm « OcHoBbl paboTbl
nasepoB» KBaHTOBO-TeOpeTUYECKNEe OCHOBbLI. BblHyXaeHHOe n3ny4deHune, KoaduUnNeHTbl SMH-
wrenHa. OTpuuatenbHaa TemnepaTtypa. YCrnoBus ycuneHuss nsnydenus. lNepexoabl B cucteme
nog BrvsiHAEM BO3MyLLeHun. MaTtpuua nioTHOCTU B KBAHTOBOM TEOPUM U ee CBOMCTBA. JJiek-
TpOOMNoONbHOE B3aUMOLENCTBME BeLLEeCTBa C u3rnydyeHuem. JlopeHuoBa dpopma cnekrpanbHou
nnHun. OgHOPOAHOE N HEOAHOPOAHOE YIWNPEHNE. DIEKTPOMAarHUTHbIE NOSIS U NX KBAHTOBaHME.
Mone Kak COBOKYNHOCTb OCUMUINATOPOB. PasnoxeHne nons no mogam pesoHatopa. Ontuyeckue
pe3oHaTopbl. OnTuyeckne anemeHTbl. BonHosble nyykun. 3akoH ABC[. Kputepun yctonymsocTtu
MOA pe3oHaTopa. Pe3oHaHCHble 4acToTbl. Y4eOHbIn KNHOGUBbM « OO beMHbIE 1 OTKPbITbIE PE30-
HaTOpPbI»

KorepeHTHOCTb nons. [NpeobpasoBaHne NpOCTPaHCTBEHHOW U BPEMEHHOW HEKOFEPEHTHOCTM Npun
pacrnpocTpaHeHun BorH. KuHeTunyeckme ypaBHeHUsA. PenakcaunoHHble npoLecchl.[AByXypoBHe-
Bas moaesnb. KBaHTOBOE, nomnykrnaccuyeckoe onvcaHme. BocnpmnmMmymBocCTb cpefbl. YKOPOYEH-
Hble MaTepuanbHble ypaBHeHUs. [lonydeHne oTpuuaTensHON TeMnepaTypbl B TPEX U YeTblpex
YPOBHEBbIX cnuctemax. Metogbl co3gaHus nHeepcun. Nyckosble KBaHTOBbIE reHepaTopsbl. [apa-
MeTpUYECKNEe YCUNUTENN: KOHCTPYKUNA, NapamMeTpbl, WyMsbl. Jlazepbl HA OCHOBE KpUCTanmoB U
cTekon

MonynpoBoaHukoBble nasepsbl. Jlasepbl Ha rasax 1 napax. Obwas Teopmsa KBaHTOBbIX reHepaTo-
poB. CornacoBaHHas cuctema ypaBHeHui. [lnHamuka TBepaoTeNbHbIX Nla3epoB. Pexnm cesoboa-
HOW reHepaumun. [([eHepaunsa rmraHTCKUX MMNynbCcoB. GNyKTyauNoHHbIE ABMEHUS B KBAHTOBbIX re-
HepaTtopax. HenuHenHasa onTtuka. ' eHepauuna BTOpon rapMoHUKKU. PacnpocTpaHeHne moaynsumm
N3nyvyeHnsa B ANaneKTpnu4ecknx sonHosogax. Ontuyeckas cBsasb

dopma NpoMeXyTO4YHOM aTTecTaLluun: 3Kk3aMeH

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

Bb1.6.14 OcHOBbI Hay4HbIX UCccrefoBaHUN B paguodusunke

Llenv n 3apayn yye6HOM ANCLUUNINHDbI:

Lienbto gucunnnuHbel ABNSeTCs NOAroToBKa CTYAEHTOB K HAay4YHO-MccneaoBaTenbckon paboTe B
npouecce oby4yeHuns B By3e 1 byayuien npodeccnoHanbHon eaTenbHOCTH

3apauun: cpopmmupoBaTh 1 3aKpenUTb 3HAHUSA 06 OCHOBHbIX MOHATUSAX HAaYYHOrO UCCNEeAOBaHUS;
O03HaKOMUTb C MeTo4amMu noucka u paboTbl ¢ pa3NUYHLIMU NHPOPMALNOHHLIMU UCTOYHUKAMU;
AaTb NpeAcTaBrneHne 0 NpUHUMNax v npaBuax Hay4yHo-uccrnenoBaTenbCKoN OeATENbHOCTY;
copmupoBaTb NEPBUYHBbIE HABbIKM OPOPMIIEHMS U NpeaCcTaBNeHNs pe3ynbTaToB HayYHbIX UC-
crnegoBaHui K nybnvkaumn nnv goknagy.

KpaTkoe copepxaHue (AuAaKkTnyeckme eauHULbI) y4eOHOM AUCLMNIIUHBI

B xome u3dyyeHnsa gucumnnvHbl paccMaTtpuBaloTCa crnefylowime pasgensl: Knaccudukaumsa u
ctpyktypa HUP, atanbl HUP, meToabl TeopeTUdecknx n akcnepumeHTarnbHbIX UCCregoBaHum,
OCHOBbI MeTOAONOMMK, BIGOP TEMbI U pa3paboTka nnaHa HAP, camocToaTensHoe hopmynupo-
BaHWe 3ajad uccregoBaHna 1 paspaboTka MeTOOUKN UX NPOBEAEHUS, MOUCK U 0OpaboTka Hayu-
HOW MHpopMauuK, NPUMEHEHNe pasfidHbiXx METOL0B 06PabOTKMN SKCNEePUMEHTAaNbHbIX JaHHbIX,
OCHOBbI O(OOPMITEHNS N NPE3EHTaLMM NOMyYeHHbIX Hay4HbIX pe3ynbTaToB.

CDopma npomex(yTquoﬁ aTTecTauun: 3adeT

Koabl popmupyembix (cpopmupoBaHHbix) komneteHumn: OlK-1, MNMK-1, MNMK-2
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b1.6.15 TeopeTuyeckue oCHOBbI PaANOTEXHUKU

Llenv n 3agayn yye6HOM AUCLUUNSIUHDbI:

hopmMmpoBaHMe y CTYAEHTOB KOMMEKca 3HaHUI, YMEHU N HABbIKOB MO TEOPUN paguoTeXHUYe-
CKMX Lienen n curHanos, obyvyeHne mMeTogam aHanm3a U OCHOBaM CUHTE3a paguMoOTEeXHUYECKUX
YCTPOWUCTB, a Takke MeToAaM U3MEepeHUs XapakTepucTuK paguoTexHudecknx uenen. [NasHas
3ajaya - yCBOEHMEe OCHOBHbIX METOO0B aHanm3a u CUHTEe3a CUrHarnoB B NIMHEWHbIX paguouensx,
oBnageHue HaBblkaMu U3MEPEHUI BPEMEHHbIX U YaCTOTHbIX XapaKTepUCTUK NNHENHBIX Lienen.

KpaTkoe copepxaHue (AMaakTnyeckme eguHMLbI) y4eO6HOM QUCLMNIINHBI

1. OBwme cBeaeHNs 0 pagnoTEXHNYECKMX Lensax, NapaMeTpbl ANEKTPUYECKMX Lenen, knaccmgu-
Kauus uenewn.

2. \meanuanpoBaHHbIE NAaCCUBHbIE 3fIeMEHTbI: Pe3UCTUBHbIE, EMKOCTHbIE U UHOYKTUBHbIE. [ly-
arnbHble 3NIEMEHTbI U Lenu. igeanm3npoBaHHble akTUBHbIE 3IEMEHTbI: UCTOYHUKN HanpsXXeHns,
NUCTOYHUKUN TOKA, CXEMbI UX 3aMeLLeHNS. YpaBngemMble NCTOYHMKM ToKa 1 HanpsXXeHus. Tornono-
s uenen: BeTBU, y3nbl. KOMNOHEHTHbIE U TONONOrMYyeckne ypaBHeHus. 3akoHbl Kupxroda.

3. Obwume cBegeHusa o rapmoHuYeckmx konebaHusx. BektopHble agnarpammbl. CMBONUYECKUIA
mMeToa. AHanu3 NPOCTENLLNX NIMHENHbIX Lenen npyu rapMoHM4YeCkoM BO3AENCTBUN. JHepreTnye-
CKMe npoLecchl B MPOCTENLUNX NMMHENHbIX LieNax Npy rapMOHUYECKOM BO3AENCTBUMN.

4. MeToabl OpMMPOBaHUS YpaBHEHUN INEKTPUYECKOro paBHoBecus. PacyeT uenen, ocHoBaH-
HbIX Ha HenocpeacTBEHHOM NpuMeHeHUn 3akoHoB Kupxroda. MeTtog KOHTYPHbIX TOKOB U Y310-
BbIX HanpsixeHun. MeToa nepeMeHHbIX COCTOAHUN.

5. PasnoxeHwne nepuoandeckon oyHkuum B pag dypbe. TpuroHoMmeTpuyeckas 1 9KCnoHeHunanb-
Hasa bopmbl psaa Pypbe. TpuroHomeTpuyeckast u aKkcnoHeHumnanbHas popmbl paaga Pypee. Juc-
KpeTHble CNeKkTpbl, pacrnpegernieHe MOLWHOCTU B CNEKTpe Nepuoanyeckoro curHana.

6. CnekTparnbHbIN aHanuM3 Henepuoandeckux curHanos. [Npsamoe n obpatHoe npeobpasoBaHnA
dypbe PU3MYECKMA CMbICIT CneKkTpanbHOM MAOTHOCTM curHana. CeownctBa npeobpasoBaHus
dypbe. CnekTpanbHble NNOTHOCTN abCOMOTHO HENHTErPUPYEMBbIX CUrHaNoB. HYacToTHbLIN KO3d-
PUUMEHT nepefayn NMHENHOM uenu. AMNIUTYOHO-YaCTOTHas M (pasoyacToTHas Xapakrepu-
cTukn. lNMepexogHaa M UMMyNbCHas XapakTepPUCTUKN NIMHENHOW uenn. VIHTerpan HanoXeHus.
CB43b MMNYNbCHOW XapakTEPUCTUKN C YaCTOTHbIM KoadhduumeHTom nepegayn. duddepeHum-
pyloLLme n HTerpmpytowme yctponctaa. lNpeobpasoBaHue Jlannaca, ceorMcTBa npeobpasoBaHus
INNannaca. Teopema pasnoxeHusi. OnepaTtopHbI METOA aHanM3a NMMHENHbIX LieNewn

7. JlnHenHble cnctembl ¢ obpaTHOM cBA3blo. KoadhdunumeHT nepegayn NMMHEMHOM CUCTEMbI C 00-
paTHou cBa3bto. AYX n ®YX cuctembl ¢ obpaTHOM CBA3LIO. [1prUMepbl NCMOMNBb30BaHMS CUCTEM C
obpaTHOM CBA3bID. YCTOMYMBOCTb IMHENHBIX cUCTEM. KpuTepmum ycTon4mBoCcTH

PopMbI TEKYLLEeN aTTecTaunm (npu Hanu4vuu): 3awuma nabopamopHsbix pabom.
dopma NPoMeXyTOYHOM aTTecTauun: 3K3aMeH.

Koabl popmupyembix (cpopmupoBaHHbix) komneteHumn: OlK-3, MNMK-1, MNMK-2

Bb1.6.16 MeToabl MmaTtemaTnyeckomn pusmnkm

Lienn v 3apaum yye6HOM ANCLUNIINHDI:

Llenb ancunnnunHbl — 3yveHme aHanmMTMYecknx (TOYHbIX U NPUBIIMKEHHBIX) N YACNEHHbBIX METO-
A0B PELUEHNS NTIMHENHBIX N HENTMHENHbBIX YPAaBHEHUI B YACTHbIX NPOM3BOAHbIX, BO3HUKAOLLNX B
3agayax CoBpeEMEHHON (hn3nku.

3agayun guCcUMnIINHLIL
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. dopmynupoBka punandeckux 3agad, NpuBoaAaLMNX K andgepeHumansHbiM ypaBHEHUSIM C
YaCTHbIMW NPON3BOAHbLIMU

. OcHoBbl TeOpUKN 0006LLLEHHBIX QYHKLNIA U X NCNOMBb30BaHUSA ANSA NOCTpoeHus pyHaa-
MeHTarnbHbIX peleHnn anddepeHynanbHbIX ypaBHEHUN C YAaCTHbIMU MPOU3BOAHBLIMU

. MeTopg doyHKkumnn MpuHa pewwenuns 3agaydm Kowwn ansa rmnepbonmyeckmx, napadbonnyeckmnx
N SNSIMNTUYECKUX YpaBHEHUI

. MeTopn pasgeneHunsi NnepeMeHHbIX peLleHnst KpaeBbiX 3a4a4d ANsl YypaBHEHUN C YaCTHbIMU
NpPon3BoaHbIMN

. Teopua LWUtypma-JinyBmunns n ocHoBHble cneumanbHble PYHKLMN MaTeMaTUyeckon -
31KM

. CoBpeMeHHbIE KOMMbIOTEPHbIE METOAbLI YACIIEHHOIO PELLEHUS KpaeBbIX 3a4ad Ans ypas-
HEHUW C YaCTHbIMU NMPOU3BOAHbBIMU

. AHann3 HenNWHeNHbIX ypaBHEHNN MaTeMaTUYeCKon OU3NKN MeTodamMn aBTOMOLENbHOIo
peLLeHns n peayKkumen Ha KOHeYHOMEpPHbIN 6a3nc

MecTo y4yebHon gucumnnuHel B cTpyktype OOIT: (umKn, K KOTOPOMY OTHOCUTCSA OMCUUNIIMHA)

KpaTkoe copepxaHue (AuAakTnyeckme eauHMLbI) y4eO6HOM QUCLMNIINHBI

BeegeHue B npeamert. MNoHaTne audpdepeHumnanbHbIX YpaBHEHUA C YaCTHbIMU NPOU3BOAHbLIMU
BTOpOro nopsgka. Knaccuduvkaumsa ypaBHeHUn, NpyBeAeHne K KaHOHMYECKOMY BUAY.
dusnyeckne 3agadn, NpUBOAALLME K ypaBHeHUs MK runepbonuyeckoro Tuna. lNMoctaHoBka kpae-
BbIX 3afad, npefesnibHble crnyyan kpaesblx 3agad. KonebaHns 6eCckoHeYHOM CTPyHbI, bopmyna
Hanambepa, nonybeckoHeuHasa CTpyHa. PelleHne kpaeBoKr 3agaym B pamkax Metoaa pasgene-
HUSA NepeMeHHbIX. MNMOoHATME COBCTBEHHBIX PYHKLMIA U COBCTBEHHbLIX 3HAYEHWI, NX CBOKCTBA. Pe-
LeHMEe HEOQHOPOOHOro ypaBHeHMs napabonuyeckoro Tuna, NnoHATue pyHkumm MNpuHa. Pewenne
obLien kpaeBon 3agayn.

dusundeckne 3agayun, NpMBoLaLLNE K ypaBHEHNAM napabonunyeckoro Tuna. NoctaHoBka KpaeBbliX
3agad, npegesnbHble criydanm KpaeBbix 3agad MeTon pasgeneHus nepeMeHHbIX AN ypaBHEHUN
napabonuyeckoro Tuna. HeogHopoaHble napabonuyeckne ypaBHeHUs, (pyHKums puHa ans
ypaBHeHUn napabonuyeckoro Tuna, oblias Kpaesas 3agadva. 3agada Ha 6eCKOHEeYHON NPsIMON,
dyHKUMA prHa ypaBHEHUSA TENNONPOBOAHOCTM B BECKOHEYHOM NPOCTPAHCTBE.

MoHsaTne obobeHHon byHKunK. Jenbta pyHKUMS 1 ee ceoncTBa. AuddepeHumansHoe ypas-
HeHne ona pyHKUuK ['puHa, nocTpoeHne oyHKUMn ['pruHa C NOMOLLBIO AenbTa QYHKLUMN.
dusmndeckne 3agayn, NpMBOASALLNE K YPABHEHUSIM ANNMNTUYECKOro Tuna. NocTtaHoBka KpaeBbiX
3agad. YpasHeHue Jlannaca u [NyaccoHa. [NoHATHe n cBoMCTBa rapMOHUYECKNX OYHKUMn. dop-
MyInbl [puHa. MNocTpoeHne yHKuMn MpuHa ONa anNAuMNTUYECKUX ypaBHEHUN. Teopust NOTEHUn-
ana. YpasHeHue ['enbmMmronbsua, gopmysbl 'puHa gna ypaBsHeHus Nenbmronsua. @yHkuma [NpuHa
Ansa ypaBHeHus ['enbmronbLa B OrpaHNYeHHON U HeorpaHnyeHHon obnactu. KonebaHusa kpyrnon
MembpaHbl, dyHKkuMn beccensa n nx ceonctea. KonebaHus cepudeckoro obbema, NONMHOMbI
JlexxaHgpa n nx cBonCTBa.

HennHenHble ypaBHeHUs. YpaBHeHne PumaHa u ero peweHune. YpasHeHne KopteBera ge Bpusa.
PelueHune B B1uae pacnpoCcTpaHALWmMXCs yeaAnHEHHbIX BOSTH. CONUTOHBI.

OCHOBHbIE MOHATUSA, CeTKa U CeTOYHble (PYHKUMU. PasHOCTHas annpokcumaums npousBOAHbIX,
Pa3HOCTHbIE CXeMbl Af1S1 YPaBHEHUA C YaCTHbIMU NPOU3BOAHBLIMWU. YCTOMYMBOCTb Pa3HOCTHOM
CXEMbI.

dopMbl TeKyLLer aTTecTaLlmmn: KOnnokBMyM, KOHTporbHas paboTa.
dopma NpoMeXyTO4YHOM aTTecTaLumn: 3K3aMeH.

Koabl popmupyembix (cpopmupoBaHHbIx) komneteHumn: OlK-1, OlMK-2
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Bb1.6.17 YucneHHble MeTOAbI U MaTeMaTUYeCKoe MoaenupoBaHue

Llenv n 3apayn yue6HOM AUCLUUNIINHDbI:

Llenbto 1 3agadent y4ebHON AMCUMNIMHBI ABASETCH U3yYeHUI0 MeTO40B MaTemMaTnieckon gop-
mManuaaumy n3ndecknx 3agad v npuBeAeHns nx K Buay, NpurogHoMy Asis BblYUCNEHUN, U3yye-
HWe BbIYUCIUTENBbHBIX anropuTMOB ANA 3a4ay MateMaTuyeckon U3nkn n pagunodunsnkm, anro-
PUTMOB 4119 MOLENUPOBaHUSA U NPUMEHEHUSA CIlyYanHbIX BENNYUH

KpaTkoe copepxaHue (AMAaKkTnyeckme eguUHMLbI) y4eO6HOM QUCLMNIINHBI

OTanbl pelweHnsa npuknagHelx 3agady Ha ABM. MNpumepbl opraHu3aumm BelMUCIIN- TESTbHOMO NPo-
uecca. MogenupoBaHue nepexoaHbiX NpoueccoB Ha OCHOBE AnddepeHumanbHbIX YpaBHEHNN.
OpHowaroBble MeToabl. MogenvpoBaHue nepexoiHbiX NpoLeccoB Ha OCHOoBe auddepeHunarnb-
HbIX ypaBHeHUN. MHorowarosble MeToabl. MogenupoBaHMe NpoLEeccoB B YacTOTHOM obnacTtu.
WHTerpnpoBaHne ocumnnnu- pyrowmnx pyHKumin. MlapmoHuyeckmuit aHanua npoweccos. Mogenupo-
BaHMEe NMpoueccoB B YacTOTHOM obnacTtu. MapmoHunyveckuii cuHTes npoueccoB. Metoa MoHTe-
Kapno. PelweHune ypaBHeHU B YaCTHbIX Npou3BoAHbIX. MeToabl OAHOMEPHON N MHOrOMEPHOM
HEeNMHENHON ONTUMU3AaLMIO.

Popmbl TEKYLLUEN aTTecTaLumn: KONOKBUYM
Popma NPOMEXYyTOYHON aTTecTaLummn: 3a4eT

Koabl popmupyembix (cpopmupoBaHHbIx) komneteHumun: OlK-3, MK-3

B51.5.18 Be3onacHOCTb XU3HeAeATeNbLHOCTU

Lienn v 3apaum yye6HOM ANCLUNIINHDI:

OcHoBHag uenb npenogasaHnsa ANCUNNIIMHBI «be3onacHOCTb XU3HeaeAaTeNbHOCTUY - Npnobpe-
TeHne obyyarLWMMNCS TEOPETUYECKNX 3HAHUI MU MPAKTUYECKMX HABbIKOB NO 6GE&30MacHOM Xn3He-
AeATeNlbHOCTM Ha NPOM3BOACTBE M B ObITy, Kak B NOBCEAHEBHOWN XMU3HEAEATENbHOCTU, TaK U B
YCNOBUSIX Ype3BblYaMHbIX CUTYaUUN TEXHOTEHHOIO U NPUPOAHOIO NPOUCXOXAEHNS.
[dononHutensHas Uefb — NPUBUTUE 3NIEMEHTAPHbIX HaBbLIKOB B MCMOSIb30BAHUN MHAMBMAOYalb-
HbIX CPEeACTB 3alUTbl OT TEXHOrEHHbIX BO3AENCTBMIA U OKa3aHUM NepBUYHON JoBpadebHon no-
MOLLIN NOCTpaaaBLUNM.

3agauun gucumnnnHbl « besonacHoCTb XU3HEeaeATENbHOCTNY:

- NoNlyYeHMe OCHoBOMNOSaraLWmMx 3HaHUM B CneayrLwmx cepax XusHeaeaTeNbHOCTY:

- OXpaHe 340pOBbS U XU3HW Ntogen B cdhepe NnpodeCCnoHanbHON AeAaTenbHOCTY;

- 3aluMTe B Ype3BblHaNHbIX CUTYaUMAX 1 B ObITy;

- OXpaHe OKpyxatoLen cpeabl;

- NPOrHO3MPOBaHMIO U MOLENVUPOBAHNIO NOCNEACTBUN NPOM3BOACTBEHHLIX aBapui N KaTacTpod;
- paspaboTke TEXHUYECKNX CPEACTB U METOAOB 3alLMUTbl OKpYyXXatowen cpeabl U 3peKTUBHBIX
ManooTXOAHbIX TEXHOSOMNN.

KpaTkoe copepxxaHue (AMAaKkTnyYeckme eauHULbI) y4eOHOM AUCLMNIINHBI

Paspen 1. BeBegeHue.

Llenb, 3agayn 1 cogepxaHne gucunnnuHbl. Ee MecTo 1 ponb cpeaun apyrmx Hayk n B noaroToBke
cneumanucTa. KoMnnekcHbl Xxapaktep AUCUMIMNMHbBL: MCUXOSTOrM4YecKkne BO3MOXHOCTU YeNoBeKa,
coumarnbHble, 3KONOrM4yeckne, TeEXHONOrMYeckne, NpaBoBble U MexayHapoaHble acnekTbl. Oc-
HOBHbIE MOHATUS Hayknm O 6e3onacHOCTW XusHegesaTenbHocTu. [Npobnema obecneveHnsa 6es-
OMacHOCTM YerioBeKka B CUCTEME «YernoBeK - cpeda obutaHusay. OnacHble 1 BpeaHble hakTopbl
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Npon3BOACTBEHHON cpedbl. Pusnyeckne, xmmmyeckne, buonorndyeckme m ncmxousmornormye-
CKne onacHocTu. YcnoBusa obecnedyeHns 6e30nacHOCTU 1 300pOBbSA YENOBEKY HA NPON3BOACTBE
n B 6bITy (6e3onacHoe TexHonormyeckoe obopyaoBsaHue, 6e3onacHble paboyne mecTa, npaBo-
BOE M OpraHn3auMoHHOE perynupoBaHue Tpyaa).

Pasgen 2. KomgopTHbIE 1 AONYCTUMbIE YCNOBUS XU3HEOAEeATENbHOCTN.

Mukpoknumart 1 Bo3ayLHasa cpefa paboyen 30Hbl. BnusHne myukpoknumara Ha paboTocnocob-
HOCTb 4YenoBeka. HopmmpoBaHMe napameTpoB MUKPOKNMMAaTa B KOHKPETHOM MNPOU3BOACTBE.
Tennosble U3ny4yeHnsa n BNnAHMe nx Ha opraHn3m Yenoseka. HopmuposaHue TennoBbIX n3nyde-
HUW. Agantauus u akknmMaTnsauma B YCnoBUSX neperpeBaHns n nepeoxnaxaeHus. dencresune
BpeOHbIX BELLECTB Ha OpraHn3Mm YerioBeka B KOHKPETHOM npou3sBoacTeBe. HopMmupoBaHue KoH-
LUeHTpaunn BpedHbIX BELLECTB B BO34yLLHOW cpefe paboyen 30Hbl. MeToabl KOHTPONSA COCTOSA-
HUSA BO3OYyLWHOW cpefbl. [1poM3BOACTBEHHOE OCBELLEHNE. XapaKTepUCTMKa 3IEeKTPUYECKUX UC-
TOYHWKOB CBETAa N OCBETUTENBLHBLIX NPNUBOPOB. ECTEeCTBEHHOE 1 COBMELLEHHOE OCBELLEHNE B NPO-
N3BOACTBEHHbIX Uexax. OTonneHve, BEHTUNAUUA U KOHOAUUNMOHMPOBaHWE Bo3ayxa. EctecTBeh-
Has U MexaHu4veckas BeHTUnAuus. Npon3BoacTBEHHbIN WyM. VICTOYHMKK LWyMa U LIyMOBbIE Xa-
PaKTEPUCTMKM B KOHKPETHOM npomnssoacTee. [ponssoacTBeHHasn Bubpauns. dmusmyeckne xapak-
TEPUCTUKN U n3MepeHne Bnbpauunmn B KOHKPETHOM NPOU3BOACTBE. XapakTepmncTuka n onacHoCTb
COBMECTHOr0 BO3JenCTBUSA BUbpauui, wyma, yrnbTpasByka U MHpasByka.

Pasgen 3. Onektpobe3onacHoCTb.

[enctBme anekTpuyeckoro Toka Ha opraHuam venoBeka. OnNnacHOCTb NOpaXXeHUsl B PasfnunyHbIX
ANEKTPUYECKMX ceTaX. 3asemneHmne un 3aHyneHme. Knaccmgumkaums nomeLweHn no anekTpobes-
onacHocTu. KeanudukaunoHHble rpynnbl NnepcoHana no anekrpobesonacHocTu. HanpsikeHue
wara, NPUKOCHOBEHUS. 3alUUTHbIE Mepbl B 3NEKTPOYCTaHOBKaX. 3allUTHbIE CpeaCcTBa, NPUMeEHS-
eMble B 3N1EKTPOYCTaHOBKax. 3almTHasa n3onauus: sBuapl, ponb B obecneveHnmn anektpobesonac-
HOCTW, KpUTMYECKME napamMeTpbl. 3alimta oT cTaTnyeckoro anekTpuyectsa. OpraHn3aumoHHbIe
N TeXHU4YeCcKne MeponpuaTUa Npu aKcnnyataunm anekTpoycraHoBok. Cpeacrea nHavsuayarsb-
HOWM 3aLLUUTLI.

Paspen 4. PagnaumoHHasa 6e3onacHOCTb.

OcCHOBHbIEe NOHATUSA, onpeaeneHusi, eavHNLbI nsmepeHust B obnactun pagnaumoHHon 6e3onacHo-
ctn. ®oHoBoe 06ny4veHne 4yenoBeka. HopmupoBaHMe NOHUIMPYIOLWINX M3MyYeHUn. 3awmta oT
BO3JENCTBUS MOHU3UPYIOLLLErO U3nyyYyeHus Ha npousBoacTtee. Cpeacrtea vHAnBMAOyanbHOW 3a-
WnThl. 3almTa OT fa3epHbIX n3nyyeHunn. NpumeHeHne nasepoB B TEXHOMNOMMYECKMX npoLeccax.
Buonornyeckoe gencraeme nasepHoOro n3nyvyeHns: BO3A4eNCTBUE Ha rnasa, KoxXy, BHyTpeHHue op-
raHbl U OpraHn3m 4enoseka B LenomM. OnacHble U BpeaHble NPOM3BOACTBEHHbIE (PakTopbl, CO-
nNyTCTBYIOLWME 3KcnnyaTtauumn nasepoB. OCHOBHbIE cNocobbl U CpeacTBa 3awmThl OT Sla3epHOro
N3NyYeHna: aKpaHMpoBaHue, 6rIOKMPOBKA, CUrHanu3aums, yaaneHme paboymx MecT u3 nasepHo-
onacHowm 30Hbl. CpeacTBa nHanBMAyanbHON 3awmnThbl.

Pasgen 5. MNoxapobe3zonacHoCTb 1 B3pbIBOGE30MNaCHOCTb.

MprYMHbBI BO3HUKHOBEHUS NOXAapPOB U B3PbIBOB B NOMELLIEHNAX N B MPOU3BOACTBEHHbLIX Npouec-
cax. OnacHble dakTopbl Npu noxapax un B3pbiBax. OCHOBHbIE CBEAEHNS U3 TEOPUM eCTECTBEH-
HOrO OKWUCMEHUSA, TEMNSIOBOr0O CamMOBOCMIIAMEHEHUS U LenHbIX peakuui. CamoBocnnameHeHne
CMeCU ra3oB, BOCMIaMEHEHNe XMOKOCTU, BerblwKa napos. OueHKa NnoXXapoonacHOCTU BELLECTB
n maTepuanos. [pegynpexaeHne B3pbiBOB M NOXapoB. JInkengaums nx nocnencrteui. Nokasa-
Tenun noxapoonacHocTu. Knaccmdpumkaums agaHmi n noMeLLeH1 No noXxapHon (B3pbIBHOW) onac-
HoCcTuW. [1porHo3mMpoBaHMe NoXxapoB U B3pbIBOB. [NoxapHas 6e30nacHOCTb B TEXHONOMMYEeCKUX
npoLieccax KOHKPEeTHbIX Npom3BoacTB. CUCTEMbI U CPeacTBa NOXapOoTyLUEeHUS, NOXXapHOW aBTo-
MaTuKK 1 curHanmsauuun. Cpeacrtsa MHAMBUMAYANbHOW 3aLLUMUTHI.

Pasgen 6. 3awmta oT 9NeKTpoOMarHUTHbIX NOJSIEN BLICOKOM N CBEPXBLICOKOM YacTOTbl.
OcCHOBHbIe MOHATUA U onpegeneHns. Pusnyeckne xapakTepUCTUKM dNEKTPOMarHUTHbIX Monen
(3MIT). Bo3genctame anekTpoOMarHMTHbIX MOSIEN HA OpraHM3M YenoBeka. TennoBon u OyHKLUNo-
HanbHbIN acppekT. OpraHbl YenoBeka C NOBbILWEHHOM YyBCTBUTENbHOCTLIO K OMI. OpraHmnsauyu-
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OHHblE, TEXHUYECKNE U CaHUTaPHO-TUTIMEHNYECKNE Mepbl 3aLLMTbl OT SNIEKTPOMArHUTHbIX U3ny4ye-
HUW B KOHKPETHOM rpousBoacTee. HopmupoBaHue nHteHcmsHocTn OMI. PacyeT MHTEHCUBHOCTU
OMI1 Ha paboumx mecTax B 3aBMCUMOCTU OT MapamMeTPOB UCTOYHMKA U3nyveHna n cpebl. Onpe-
AeneHne rpaHunL, onacHoOn 30HbI.

Pasgen 7. Ontummnsauma napameTpoB paboymx MecT.

Buabl n popmbl gesaTensHOCTU. JHepreTuyeckme 3aTpaTbl NPU pasnnyHbix popmMax gesTensHo-
ctn. OnpegeneHune kateropun TsxxecTn Tpyaa. Cnocobbl OLEHKN TSXKECTU U HANPSXKEHHOCTU TPY-
AoBoOK gestenbHocTn . PaboTtocnocobHOCTb M ee auHamuka. [NyTn noBbieHNa 3hPeKTUBHOCTH
TPYAOBOM AeATENbHOCTUN. QProHOMUYECKME OCHOBbLI 6H€30MacCHOCTU XN3HeOeATENbHOCTH.
MpaBuna aBakyauuun nuu, NOCTpagasBLUMX Ha NoXapax, B ra3oo0TpaBfeHHbIX 30Hax, Npu oTpas-
NeHnsX.

Pasgen 8. TexHoreHHble 1 NpUPOAHbIE Ype3BblHanHbIE CUTYyaLUN.

[MporHo3npoBaHMe napamMeTpoB 1 oLeHka obcTtaHoBkM npu YC. 3awmnTHble meponpuaTus npu YC.
INvkenpauunsa nocnegeremn YC. 3awmrta oT TeppopusmMa.

Pasgen 9. Cnocobbl 1 cpeacTBa okasaHuda oBpavyebHOM MOMOLLN.

Cnocobbl 1 cpeactBa okasaHus JoBpavyebHON NomoLm Ha npou3dsoacTee U B 6biTy. OkasaHne
nepBor NOMOLUM NOCTpPafaBLUMM OT 3MEKTPUYECKOro Toka U Npu OpYrux HecHacCTHbIX Criyyasx,
BO3HMKAIOLLMX MPU YpE3BbIYaNHbBIX CUTYaUUsIX: paHEHNE, 0XXOrn, 0BMOPOXEHUS, NepPenNoMbl, Bbl-
BUXW, PacTsKeHUs1 CBA3OK. YCOBUA ycnexa npy okasaHuy nepeor NomMoLLu: 6bICTpoTa okasaHus
nomoLun, oby4eHHOCTb NepcoHana MeTogam okasaHus NepBon MeauUMHCKOM NOMOLLM 1 Ap.

dopma NpoMeXyTO4YHOM aTTecTauuun: 3ayeT

Koabl hopmupyembix (cchopmmpoBaHHbIX) komneTeHumn: OK-9

b1.6.19 Pusnyeckas Kynbtypa u cnopt

Llenv n 3apayn yye6HOM ANCLUUNINHDbI:
Pa3BuTre cnocobHOCTN NCNonb3oBaTb MeToAbl U cpeacTBa u3nveckon KynbTypbl Anst obecne-
YeHUs NOJSTHOLIEHHOW coumnarnbHOM 1 NpodeccnoHanbHON AeATENbHOCTH.

CDopma npomex(yTquoﬁ aTTecTauumn: 3adveT

Koabl popmupyembix (ccpopmupoBaHHbIX) komneTeHuun: OK-8

B1.6.20 AcTtpoc¢m3uka

Lienn v 3apaum yye6HOM AUCLUNIINHDI:

Kypc npegHasHayeH gns CTyaeHToB om3nyeckoro oakynbsteta, obyyaroLwmxcs no HanpasneHuo
"Pagnodumsnka”, ¢ uenbto n3y4eHns OCHOBHbLIX METOLOB MOMyYEeHNa N NHTepnpeTaumm Habnto-
AaTenbHbIX AaHHbIX N0 UCCcnegoBaHNIO NPMPOLbl KOCMUYECKMX TEM N UX Pa3BUTUS BO BPEMEHU U
NpPOCTpaHCTBe.

3agayn Kkypca — N03HaKOMUTb CTYAEHTOB C COBPEMEHHbLIMW CNOCOBamMu NonyyYyeHns NHpopmaumm
0 HeDECHbIX Tenax, a TaKkke Co CHepOor NPaKTUYECKOro UCMNOSb30BaAHUA 3TUX AaHHbIX. [Tpy aTOM
yoensietca ocoboe BHUMaHME pacCMOTPEHUI0 Hanbornee BaXkHbIX 3a4ady, KOTOpble peLlatoTcs B
pagmMoacTpoOHOMUMN.

B pesynbTaTte nsyyeHus Kypca CTyAeHTbl AOSDKHbl UMETb SICHbIE NPeACTaBNeHUs O LLeHTparibHbIX
npobrnemax CoOBpEMEHHON acTPOU3NKN U pagnoacTpoHOMUN, 06 OCHOBHbIX MeToA4ax uccneno-
BaHWs1 HEOECHbIX Ten, OBNaaeTb 3HaHNAMM O (hn3nyecknx npoueccax, NPoOMCXoasLmx B KOCMU-
YEeCKOM MPOCTPaHCTBE, O BO3MOXHOCTAX N OOCTUXKEHUAX COBPEMEHHOW acTPOU3NKMN.
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MecTo y4yebHon gucumnnuHbel B cTpyktype OOIT: (umKn, K KOTOPOMY OTHOCUTCSA OMUCUUNIIMHA)

KpaTkoe copepxaHue (AuaakTnyeckme eauHMLbI) y4e6HOM QUCLMNIINHBI
Beeaenue. NpegmeT 1 3agaym acTpopuU3nKu.

MeToabl acTpopunanyecknx nccregoBaHun. .

duasmnyeckmne cBorcTea 3Be3[.

OCHOBHblE YpaBHEHUSI TEOPETUYECKON acTPOU3nNKN.

ConHue. ConHe4yHasa cucrema.

OBonouma 3Be34. INEMEHTbI PENATUBUCTCKON acTPOM3NKN
Mex3Bes3gHas cpeaa.

ManakTuka n MeTtaranakTtuka.

NN~

dopma NpoMeXyTOYHOM aTTecTauumn: 3adeT

Koabl popmupyembix (cpopmupoBaHHbIX) komneteHumn: OlK-1

B1.5.21 ATOMHbIN cneKTpanbHbIA aHanus3

Llenv n 3agayn yue6HOM ANCLUNSINHDbI:

NPaKTUKyM NpefHasHayeH Ans CTygeHToB m3nyeckoro dakynbTeTa, u3yyarwlmx Teopetuye-
CKUK Kypc «ATOMHas ouaunka». Ha npakTukyme CTyAeHTbl NonyyarT 3HaHWUS N0 OCHOBAaM COBpe-
MEHHOWN TeopUN N3nyyYyeHnsa ceeTa aTomamu, pusmyeckum, annapaTHbIM U METOANYECKUM OCHO-
BaM COBPEMEHHOIO CrnekTpanbHOro aHanuaa, 6asupyroerocs Ha SBneHnax ammccum, abecopb-
UUKn 1 n3ny4eHun ceseta atomamu. PaccmatpuBaloTcs COBPEMEHHbIE CneKTparibHble Npubopbl
(kaK NpU3MeHHble, TaK U AN paKkUNOHHbIE), UICTOYHMKN CBETA U MPUEMHUKU N3MNYyYeHUs onTuye-
ckoro guanasoHa. CTygeHTbl OCBamBalOT METOAMKN Ka4YeCTBEHHOro U MOnyKonM4ecTBEHHOroO
cnekTpanbHbIX aHanM3oB

KpaTkoe coaepxaHue (QupakTtuyeckue eaMHULbI) y4eOHOM AUCLUNIIUHBI
BeeneHune

OMMWCCMOHHbBIN CNEKTParbHbIA aHanm3

O6opynoBaHve ons NpoBeAeHUs cnekTpanbHOro aHanuaa
KayecTBeHHbIV crnekTpasibHbI aHanms

[Monykonn4yecTBEHHbIN CnekTpanbHbIM aHanuns

abhwh =

CDopma npomex(yTquoﬁ aTTecTauumn: 3adeT

Koabl popmupyembix (cpopmupoBaHHbIX) komneteHumum: OlK-1

Bb1.B.01 PagunotexHnuyeckume Uuenu n cUrHansl

Lienn v 3apaum yye6HOM ANCLUNIINHDI:

opMmnpoBaHNe y CTyOEeHTOB KOMMMEKca 3HaHUN, YMEHUN U HABbIKOB, CBSA3aHHbLIX C aHannM3om
pagnocurHanos, a Takke C uccriefoBaHnem Lnposbix cucteM. MnaBHas 3agaya - yCBOUTL Krac-
cUmKaumio pagnoTexXHMYEeCKUX CUrHanoBs, cnocobbl nx onvcaHus, MeToabl UX aHanusa, osna-
AeTb HaBblkaMu pacyeTa LM pPOoBbIX PUNbTPOB.

KpaTkoe coaepxaHue (QupakTtuyeckme eaMHULbI) y4eOHOM AUCLUNIUHBI
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Knaccudmkaumsa pagnoTexHM4eCcknx CUrHanoB, NOMEXn 1 LWyMbl B pagnoTEXHUKE N CBA3N, MOHSA-
TME O MOLYNUPOBaHHbIX KonebaHuax. AM-mogynaumna. PasHOBUMOHOCTM CUrHanoB ¢ aMnnnTya-
HOM Moaynauuen, nx cnekTpbl. MMnynbcHas moaynauus. PaguocurHasnbsl ¢ yrinoBon Moayns-
uunen, cnekTpbl konebaHui ¢ yrnoson mogynaumen, otnnume curHanos ¢ YM n ®M. Yskononoc-
Hble CUrHanbl U UX aHanuTudeckoe npeacrtasneHne. Ormbatowasd, nonHaa ¢asa U MrHoBEHHast
YyacToTa y3KOMonOCHOro paguocurHana. AHanuTu4eckun curHan un npeobpasosanue MNnbbepra.
BpemeHHOM 1 4YacTOTHLIN METOAbI aHanM3a pagnocurHanoB B n3bmpatenbHbix Lensx. Nocnego-
BaTembHbIN 1 NapannenbHbin konebaTenbHbIn KOHTYPbl. OCHOBHbIE CTAaTUCTUYECKME XapaKTepu-
CTUKWN cnyYanHbIxX npoueccoB. Teopema BuHepa-XuHumHa. Metogbl aHanusa npoxoXxaeHus cny-
YanHbIX CUrHaNoOB Yepes JIMHENHbIE Lenu ¢ NOCTOsIHHbIMK NapameTpamu. OnTumanbHas nNnHemn-
Has ounbTpauus CUrHanoB B NPUEMHbIX ycTponcTBax. CornacoBaHHbIN FMHENHBLIN OUNBLTP.
Mpymepbl peanu3aumn cornacoBaHHbIX OUNbTPOB. [uckpeTusaums curHanos. Teopema oTcue-
TOB. [nckpetnsauma nepnogmnyeckux curHanos, AMNd, 6o, auckpetHas ceepTtka. Teopud z-npe-
o6pasoBaHuii. ANrOpPUTMbI IMHENHON LMAPOBOM (UMbTPaLMK, YacTOTHBIM KO3(hdMUMEHT nepe-
Aaudun, cuctemHas OyHKUMA, UMMYJibCHaa XxapakTepucTuka umgposoro gunstpa. TpaHcBepcasb-
Hble N PEeKYpCUBHbIE LUAPOBLIE (PUNBLTPLI. YCTONYNBOCTL LNPPOBLIX hunbTpoB. MeToabl CuL-
Tes3a TpaHcBepcarnbHbIX PUNbTPOB. MeToabl CUHTE3a PEKYPCUBHBIX (PUITLTPOB.

PopMbI TEKyLLEeN aTTecTaunm (npu Hanu4vuu): 3auwuma nabopamopHsbix pabom.
dopma NPpoMeXXyTOYHOM aTTecTaLuun: 3K3aMeH.

Koabl popmupyembix (ccpopmupoBaHHbIX) komneTeHumn: NMK-1 MNMK-2, MK-3

B1.B.02 CneunpakTuKym

Lienn v 3apaum yye6HOM ANCLUNIINHDI:

Llenb ocBoeHus gmucumnnmHbel 3aknodaeTcs B GOpMUPOBAHUN MUHUMYMaA (OU3UYECKUX,
CUCTEMO-TEOPETUYECKMX U (DaKTUYECKMX 3HAHWI, KOTOPbIE AOMKHbI 06ecne4mTb BO3MOXHOCTb
NOHUMATb U aHaNM3NpPoBaTb NPOLIECCHI, MPOMUCXOAALME B PAANOSNEKTPOHHBIX LEensaxX pasnuy-
HOro Ha3Ha4YeHusl, yMeHMe OLeHNBATb BUSIHUE HA HUX KOHCTPYKLMM U TEXHOMNOMN.

B pesynbrate ocBoeHUS ANCLMMNNHBI 0BYYaroLWMNCA OOSTKEH:

3Hamb TeopeTNn4eCcKne OCHOBbI PN3NKM KonebaHnin 1 BOSH, NPUHLMMBI BO3BY>KOEHUS U
pacrnpoCcTpaHeHus 3NeKTPOMarHUTHbIX BOMH, MeToabl 00paboTku CUrHanoB, OCHOBHbIE MPUH-
LUNbl, 3aKOHbI MOCTPOEHUS U PYHKLNOHUPOBAHUS SNEKTPOHHbIX CUCTEM;

yMemhb Nosib30BaTbCs OCHOBHbIMW METOAAMM OnMcaHus KonebaTenbHbIX U BOSTHOBbLIX
NPOLIECCOB B CUCTEMAX pasfnMYHON on3ndeckon Npupoabl, METO4aMM pacyeTa pagnoTexHnye-
CKMX N 9MNEKTPOHHbIX CUCTEM, NOMNb30BaTbCA OCHOBHLIMW NOHATUAMM, 3aKOHaAMU U MOgeNnsaMu
pagnodun3snKu;

gnadems IKCNepUMeHTarnbHbIMM MeToAamMu nccnegoBaHnsa KonebartenbHO-BOMMHOBbLIX CU-
cTem, MeTogammn obpaboTkM 1 aHanm3a aKcnepMMmeHTanbHON U TEOPETUYECKOW pagnogumanye-
CKOW MHpopMaLmu.

KpaTkoe copepxaHue (AuAaakTnyeckme eauHULbI) y4eOHOM AUCLMNIINHBI

OucumnnuHa coctouT m3 wecTtun pasgenos Pasgen 1. CtaumoHapHble NapamMeTpbl U XapakTepu-
CTUKWN NNHErHbIX uenen. Metoabl pacyéTta nNnuHenHbIX uenen. Pasgen 2. lNepexoaHble xapakre-
PUCTUKM NUHENHbIX Lenen. Pasgen 3. YeTolpéxnontocHukn. Pasgen 4. Llenu ¢ pacnpeaenen-
HbIMM NapameTpamn. Pasgen 5. HenvHenHble uenu u Lenu ¢ nepeMeHHbIMU napameTpamMu.
Pasgen 6.9nekTpuyeckue Lenu ¢ BakyyMHbIMW 3MEKTPOHHBIMKU Namnamun. Pasgen 7. OnekTpu-
yeckue uenu, cogepxawme TpaHamctopbl. Pasgen 8. OcHoBbl Teopumn obpaTtHon cBa3n. Pasgen
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8. 3aBMcuMOCTb NapaMeTpoB TPAH3UCTOPOB OT YacToThl. Pasgen 9. NeHepaTopbl rapMOHUYe-
ckux curHanos. Pasgen 10. PenakcaunoHHbIe reHepaTopbl.

dopma NPoMeXyTOYHOM aTTecTauuun: 3aveT
Koabl hopmupyembix (cchopmupoBaHHbix) komneteHumn: OlNK-3, MNMK-1, MK-2, MNMK-3
b1.B.03 ®yHKLUNOHaNbHas 3NeKTPOHMUKA

KpaTkoe coaepxxaHue y4e6HON ANCLUUNIUHBI

MecTo oyHKLMOHANbHOW 3NIEKTPOHMKN B COBPEMEHHON paanodunaunke. CoBpemMeHHast TEXHOMO-
A N3roTOBMEHUSA NONYNPOBOAHNKOBBIX NPUOOPOB CXEMOTEXHUYECKON MUKPO- N HAHOJNEKTPO-
HuKa. NMpobnemMbl COBpEMEHHOWN 3NEKTPOHUKU. [TOHATUE ANHAMNYECKONn HEOAHOPOOAHOCTM.
®yHKLMOHaNbHaA NONynpoOBOAHMKOBAA ANeKTpoHMKa. dddpekT MaHHa. Mprbopbl ¢ 3apagkon
CBSA3bI0. YCTPONCTBA (OYHKLMOHATbHON NOMYyNpOBOAHMKOBOW INEKTPOHUKKN. 'eHepaTopbl CBY
Ha ocHoBe adpdekTa NaHHa. Ycunutenn CBY Ha ocHoBe adhdekTa MaHHa. ONTOSNEKTPOHMKA.
MonynpoBoaHukoBbie cBeToanoabl. JlasepHble gmnoabl. Potoamoabl. PotoTpaH3ncTopbl. PoTo-
TMpUCTOpPbl. ONTTPOHBLI N NX NPUMEHEHUE. AKYCTO3NEKTPOHUKA. PUNbTPLI HA MOBEPXHOCTHBLIX
aKyCTUYECKUX BOSHAX. YCUNUTENN HA NOBEPXHOCTHbLIX aKyCTUYECKMX BOMNHaX. AKyCTOOMNTHKA.
AkycToonTnyeckoe B3anMOAENCTBME B U3OTPOIMHbIX M @aHU3OTPONMHbIX KpucTannax. AKycToonTu-
yeckue gednekTopsbl. MpUHUMNBLI akycToonTUYeCcKuin odpaboTkmn pagmocurHanoB. AKyCTOONTH-
Yyeckue crnektpaHanuaaTopbl. OCHOBHbIE NPUHLMIMBI MAarHUTOSNEKTPOHUKN U YCTPOUCTBA Ha NX
ocHoBe. MarHuToonTuka. KpnoanekTpoHuka. XeMoanekTpoHuka. MonekynapHasi anekTpoHuKa.
[MepcnekTnBbl pasBUTUSA (PYHKLMOHANBHOW 3MEKTPOHUKM.

dopma NpoMeXyTO4YHOM aTTecTauuun: 3a4eT

Koabl popmupyembix (cbopmupoBaHHbIX) komneTeHumn: K-1, MNMK-2

51.B.04 MporpammupoBaHue fIOrM4ecKnNX MHTEerpasribHbIX CXem

Llenv n 3apayn yye6HOM AUCLUNIINHDbI:

3HaKoOMCTBO C MOHATMEM MPOrpaMMmMpPyeMbIX FIOTMYECKUX MHTErparbHbIX CXeM, N3ydYeHne apxu-
TEKTyp NPOrpamMmmMmMpyemMon JIOrMkmn n oCobeHHOCTEN NPOEKTUPOBaHMS annapaTypbl Ha OCHOBE
nporpamMmmpyemMon fornku.

KpaTkoe coaepxaHue (QupakTtuyeckue eamHULbI) y4eOHOM AUCLUNIUHBI

O6nactb npumeHeHusi, BoamoxxHocTu MNITNC, 0630p pellaemblx 3agau

MM kombMHaUMoHHOro TMna

[Mporpammupyemasi MaTpuyHas noruka, pasnuyHble BapuaHTbl apxutektyp MJIM
Peannsaunsa ckobo4HbIX hopM 1 NocnenoBaTeNbHOCTHBLIX OYHKLUNIA, pacluMpeHne gyHKLmMOo-
HanbHbIX BO3MOXXHOCTEN apXUTEKTYpbI

Apxutektypa CPLD, ee orpaHnyeHmsi n obnactb npuMeHeHusi. ApXUTEKTYpa MaKpOSiHENKN
CPLD. CtpykTypa TpaccupoBOYHbIX pecypcoB. [nobanbHble pecypcsbl.

Peanunsaunsa cnoxHoro gewmdparopa Ha 6ase CPLD

Peanunsauns koHe4YHoro asTomata Ha 6a3e CPLD

Apxutektypa FPGA. lNMpenmyliectBa n orpaHmyeHmns. XapakrepHole 3agadun. FPGA n a3biku
onucaHna undpoBon annapaTypbl

CtpykTypa dpyHKumMoHanbHoro 6rnoka FPGA. PasnuyHble BapmnaHTbl peanu3aunm Ob.
TpaccupoBoyHble pecypcbl FPGA. mobanbHble TpaccnpoBoYHble pecypcbl. CTpykTypa 6510KkoB
BBOAa-BbIBOAA.
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OcoBeHHOCTN apXUTEKTYP pacnpocTpaHeHHbIx cemencts FPGA

Apxutektypa CPLD XC9500

O630p Hanbonee pacnpoCTpaHEHHbIX CEMENCTB NPOrpaMMmUpyeMONn NOrUKN

O630p Hanbonee pacnpoCTpaHEHHbIX CEMENCTB NPOrpaMMMpPyeMOn NTOrNKN

Apxutektypa FPGA Spartan-2, Spartan-3

0O630p A3bIKOB ONUCaAHUA LUMGPOBOKM annapaTypsbl

CtpykTypa npoekta Ha a3blke VHDL, oCHOBHblEe onepaTopbl U UX annapaTypHas MHTepnpeTa-
ums

CwurHanbl, nepemMmeHHble 1 npouecchl B VHDL.

dopma NpoMeXyTOYHOM aTTecTauumn: 3adeT

Koabl popmupyembix (cpopmupoBaHHbIX) KomneTeHumn: MNMK-1

b1.B.05 AnekTpoanHamuka CBY

Llenv n 3agayn yye6HOM ANCLUNSIUHDbI:

dopmupoBaHue y CTYAEHTOB TEOPETUYECKNX 3HAHUN U NPAKTUYECKMX HABLIKOB MO rMaBHbIM MNo-
NOXEHUAM 3IEeKTPOANHAMUYECKNX CUCTEM CBEPXBLICOKMX YaCTOT, HalLleAWnX NPUMEHEHNE B Ka-
OenbHONM CBA3U, IKCNEPUMEHTaNbHON OU3NKE, TEXHUKE N NPOYMX oDnacTax.

KpaTkoe copepxaHue (AuaakTnyeckme eauHMLbI) y4eO6HOM QUCLMNIINHBI

BeeneHue. lNonepeyHble BOMHLI B NMMHUK nepedadn. HanpspkeHne, ToK 1 MOWHOCTb B T-NUHMN.
TenerpadHblie ypaBHeHUs. OTpaxkeHne OT Harpy3ku. TpaHcopmaumsa conpoTmeneHnin. Notepu
B T-nnHuK. JluHnn nepepayn. BonHoBoAbl. H-BOSHbI U E-BOMHBI B NMHUKM Nepegayvn. QHepreTu-
YyecKkne COOTHOLIEeHMs. 3aTyxaHue B BoriHoBode. [psamoyronbHbii BoNHOBOA. Kpyrnbiin BOSTHO-
Boa. PesoHatopbl. CBoGoaHble konebaHus B pe3oHaTtope. Pe3oHaTop, o6pa3oBaHHbIA M3 OT-
pe3ka NuHuK nepegayn. lNotepun B pesoHartope. lNpumepbl pe3oHaTopoB. Teopusa uenen n Bo3-
OyxgeHne BONMHOBOAOB. Teopus Lenen B pacyéTax BonHoBoAoB. Bo3byxaeHne BONMHOBOAOB U
pe30oHaTopOB 3a4aHHbIMU TOKaMMU.

CDopma npomex(yTquoﬁ aTTecTauun. 3K3aMeH.

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

B51.B.06 OnekTuBHbIe AUCLUUNIUHBI NO (PM3NYECKOWN KyNbType U CNopTy

Lienn v 3apauv y4e6HOM QUCLUNIIUHDI:

Llenb gucumnnnHel — dpopMmnpoBaHmne onsmyeckomn KysbTypbl IMMHOCTM Y CNOCOBHOCTM Hanpas-
FNIEHHOTO MCMNOJSIb30BaHUSA METOAOB U CPeACTB PM3NYECKON KyNbTypbl 1 cnopTa ansa obecneyeHus
NOSHOLEHHON coumanbHOM N NpodecCnoHanbHOW AeaTeNbHOCTH.

3apaun yyebHom gMCUUNIIMHbI:

-obecneyvyeHmne NOHMMaHNS PonNn OU3NYECKOM KyNbTypbl B Pa3BUTMM NIMYHOCTU U NOATOTOBKE €€
K npodpeccnoHanbHON AeATENbHOCTY;

-(hopmMmpoBaHMe MOTMBALMOHHO-LLEHHOCTHOIO OTHOLLEHUS K (OU3NYECKON KyrnbType, YCTaHOBKU
Ha 340POBbIN CTUITb XU3HKU, NOTPEBHOCTN B PErYNSPHbIX 3aHATUSX (OU3NYECKUMU YIIPAKHEHNAMMN
N CNopTOoM,;

- OBfageHne CMCTeMoun crneuunanbHbIX 3HaHWUI, NPaKTUYECKUX YMEHUI U HaBbIKOB, obecneymnBa-
OLLMX COXPaHEHME N yKpenreHne 340poBbs, Ncuxonornyeckoe b6narononyyune, passutue n co-
BEpPLUEHCTBOBaHME NCUXOn3nyecknx cnocobHocTen, gopmMmpoBaHme NpodeccnoHanbHO 3Ha-
YMMBbIX KQ4YE€CTB N CBONCTB JIMYHOCTMU;
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- cnoco6cTBOBaHME aganTaumm opraHmama K BO34eNCTBUI0 YMCTBEHHBIX M (DU3NYECKMX HArpy3oKk,
a TaKkkKe paclmnpeHnto yHKUMOHaNbHbLIX BO3MOXHOCTEN (OU3MONOrMYECKUX CUCTEM, NMOBbLILLEHWNIO
COMPOTUBIIAEMOCTM 3ALUUTHBIX CUI OPraHM3ma;

- OBMnageHne MeToauKo (POPMMPOBAHUS U BbINOMHEHUS KOMMMeKca ynpaXHeHWin 0340pOoBU-
TeNbHOW HanpaBreHHOCTM AN CaMOCTOSITENbHbBIX 3aHSATUIA, cCnocobamyn CaMOKOHTPOSI NP Bbl-
MONMHEHMN DU3NYECKMX HArpy30K PasfnMYHOro xapaktepa, npasunamMu fIMYHON FMrMeHbl, paumo-
HanbHOro pexuma Tpy4a u oTabixa.

MecTo yyebHOM AncuMNInHBLI B cTpykType OOI:

OuncumnnuHa «3NeKkTUBHbIE ANCUUMNNVHBLI MO OU3NYECKON KynbType U CNOPTY» BKIIOYEHA B ANUC-
LMNNUHbI BapnaTUBHOM YacTu 6noka b1 ocHoBHOM obpa3oBaTenbHOW NporpaMmmbl No Hanpaene-
Huto nogrotoBkn 03.03.02 dusnka (bakanaspuat), BXoauT B pa3gen y4ebHoro nnaHa noarotoBkm
obyyvaroLmxcs Bcex oopm oby4deHus. MNpuctynasn K M3y4yeHuo JaHHON UCUMNIVHBI, 0ByyaroLm-
ecsl AOJTKHbl MMEeTb (hn3n4ecKyto NOAroToBKy B 06beme nporpamMmmbl 06pa3oBaTenbHON CpeaHen
LLUKONbI.

KpaTtkoe coaepxaHue (AuaakTuyeckue eauHULbl) y4eOGHON AUCLMNIIUHDI:

dusnyeckas KynbTypa B 06LEKYNbTYPHON N NpOodecCcnoHanbHon No4roToBke obyyatowmxea. Ee
coumanbHo-6uonornyeckmne ocHoBbl. Puanyeckas KynbTypa u CropT Kak counarnbHble eHOMEHbI
obuiecTtBa. 3akoHoaaTenbcTBO Poccuinckon degepaumm o gursmyeckomn KynbType n cnoprte. du-
3myeckas KynbTypa fIM4YHOCTMW.

OcHoBbl 300poBoro obpasa xum3Hu ctygeHTa. OcobeHHOCTU MCNOoNb30BaHNA CPeacTB omamnye-
CKOW KynbTypbl Ans ontuMmusauum pabotocnocobHoctn. Obwas dusnyeckas u cneyunanbHas
noarotoBka B cucteme duandeckoro ocnutaHusa. CrnopT. NHameuayanbHbIn BblIGOp BMAOB
crnopTa unm cuctem u3nyeckux ynpaxHeHuin.

MpodeccnoHanbHO-NpUKknagHas gpusnyeckasn nogrotoska obyyaromxcs. OCHOBbI METOOUKN Ca-
MOCTOSITENbHbIX 3aHATUA U CAMOKOHTPOSIb 3@ COCTOSIHUEM CBOErO OpraHn3ma.

®dopMbI TEKyLLEeN aTTecTauuu: HeT
dopma NPoMeXyTOYHOM aTTecTauumn: 3a4€eThl

Koabl popmupyembix (ccpopmupoBaHHbIX) kKomneTeHuun: OK-8

b1.B.0B.01.01 UMmnynbcHasa n uncppoBas aNeKTpoHUKa

Lienn v 3apaum yye6HOM ANCLUNIINHDI:

O3sHakomrieHve ¢ napameTpamMm NMNYNbCHbLIX CUTHANOB U 3aJa4YamMun HEMCKaXXeHHOW nepeaayn.
OvdbepeHunpoBaHne U MHTErPUPOBaHNE UMMYSLCOB. 3yyeHne cxem LUM@poBbIX 1 aHanoro-
BbIX KIHOMEN, BUAOB CBA3W MEXAY HUMMU, a Takke KoveBblX (hoOpMUpPYOLKNX Lienen Ha ux oc-
HoBe. OCBOEHME MPUHLMNOB reHepMpPOBaHNE OCHOBHbIX BUAOB UMMYSbCHbIX curHanos. O3Ha-
KomneHune ¢ 6a30BbIMU dNieMeHTaMn pasnnyHbIX BUOOB JTOTVK.

KpaTkoe copepxaHue (AuaakTnyeckme eauHULbI) y4eOHON AUCLMNIIUHBI

OnekTpuyeckue nMmnynbebl. [NapameTpbl UMNYNbCHBIX curHanos. NepexogHble npouecchl, And-
bepeHuUManbHOe ypaBHeHME NepBOro nopsiika ¢ NPaBon YacTbio, peLleHne ypaBHEHUS.
RC-uenb ¢ nocnepoBaTtenbHbIM BKAKOYEHUEM KOHAEHCATopa: nepexon HarnpsikeHus, npsmo-
YrofibHbIN MUMMYIbC, NOCneaoBaTeNIbHOCTb NPSAMOYrofbHbIX MMnynbco, JINH. OuddepeHuyna-
Top Ha OY.

RC-uenb ¢ napannenbHbIM BKITKOYEHMEM KOHAEHCaTopa: nepexo HanpshXeHns, NpsiMoyronbHbIn
nmnynec, JINH. NuTerpatop Ha OY; norpeLlHocTb MHTErpUPOBaHNS.

AHarnoroBble N LNPPOBbIE SNEKTPOHHbIE Kovn. [dnoaHble Knodn: nocnegoBaTtenbHblA, napan-
nenbHbIN, XapakTepUCTUKN Nepeaayn; 4BOUYHbIE ONOLHbIE KITHOYW.
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BnusaHne napameTpbl eMKOCTEN U MHEPLUOHHOCTU TPAH3UCTOpa Ha BbICTpogencTBue ANOOHbIX
Knoyen.

Kntoun Ha BIMNT: 30, OB, OK. Ctatnyeckue pexmmbl kntova Ha BIT.

BnusaHne nHepumnoHHoctn BIMT Ha GbicTpoaencTBme knoyva. OnTumanbHas gopma ynpaensito-
LLIero ToKa: KMnkoY C YCKOPSHOLUM KOHOEHCaTOPOM; Koy ¢ HernmHenHon OC.

Kntoun Ha MAT-TpaH3ncTtopax ¢ NMHeNHoOM 1 HenuHenHoun Harpy3skon; MOIl-ctpykTypa, KMOI-
CTPYKTypa.

OrpaHnuntenu: onpegenenve. [iInoaHble orpaHNYUTENN: NocneaoBaTenbHble Y napannenbHble;
N3MEeHeHne nopora orpaHUYeHusi; XxapakTepucTukm nepegayvn. [ByXCTOPOHHUE OrpaHnyuTenu;
NpUMeEHeHNe orpaHndnTenen.

dukcaTopbl YPOBHSA: NPUHUMMBLI 4ENCTBTUSA. PUKcaLmMa OCHOBaHUA MMNYNbCOB; ouKcaumus Ha 3a-
AaHHOM ypOBHe.

Buagbl cBA3M mMexay kniovamn: HeNnoCcpeaCcTBEHHas, Pe3nCTUBHas, Pe3NCTUBHO-EMKOCTHas!, eM-
KOCTHasi, TpaHcopMaTopHas, AuoaHas. YCcrnoBusi NpaBunbHOM paboTbl.

AHanorosble KOMNapaTopbl: HepereHepaTUBHbIM KOMNapaTop, ouMdpOBbIBAHWUE CUTHANOB; TPUr-
repbl: CAMMETPUYHbIN TPUITEP C BHELUHUM U aBTOMaTUYECKUM CMELLIEHNEM.

Cnocobbl 3anycka TpurrepoB. HecummeTpuuHbin Tpurrep. Tpurrep LmntTta Ha OY. PereHepa-
TMBHbIWN KOMMapaTop.

"eHepaTopbl NPSAMOYroNbHbIX UMMYNbLCOB. MynbTUBMOpPaTOpP, CUMMETPUYHBIN B XOYLLEM U aBTO-
konebaTenbHOM pexunme; CUHXPOHU3MPOBAHHbLIA MynbTuBmMbpatop. MynbTMBuGpaTop C aMUT-
TepHon cBA3blo. MynbTMBUBpaTOpP Ha onepauMoHHOM ycunutene

TpaH3UCTOPHbIN BIOKUHI-reHepaTop: B XAYLWEM pexuve; B pexnve aBTokonebanun; gnurens-
HOCTb MMNYyJibca. BNOKUHr-reHepaTop B MHTErparbHOM UCMOMHEHWMN.

"eHepaTopbl IMHENHO-U3MEHSAIOLLEroCa HanpsXKeHUs, KOAPPULMEHT HENUHENHOCTU; NPUHLNMbI
nonyyenus JIMH. Mpoctenwwnn MNMWH. MNenepaTop JINH ¢ TokocTabununsauymen.

MWH komneHcaumnoHHoro Tuna. MNH ¢ nonoxutensHon obpatHon ceasbio; [TINH Ha OY ¢ oT-
puuatensHon obpaTHoM cBA3blD. DaHTACTPOHHBIN reHepaTopJ/IMH

CxemoTexHuka normnyeckmx anemenTos: APJ1, PTJ1, AT/, TTJ1 ¢ npoCTbiM 1 CNOXHbIM MHBEPTO-
pom; MOTI1-noruka, KMOIl-noruka; 9CJ1; nHterpansHasa uHxekrtopHas normvka. OCHOBHblE Napa-
METPbI IOMMYECKNX SNEMEHTOB.

dopma NpoMeXyTO4YHOM aTTecTauuun: 3ayeT

Koabl popmupyembix (cpopmupoBaHHbIX) KomneTeHumn: NMK-1

B1.B.B.01.02 MoagennpoBaHne HefMIMHENHbIX CUCTEM

Llenv n 3apayn yye6HOM ANCLUUNSINHDbI:

[laTb gocTaTovyHoe MonHoe U3noXxeHne Hanbornee N3BECTHbIX METOJ0B HENMHENHOro aHanusa,
OPVEHTMPOBAaHHbIX Ha BOMbLUME HENUHENHBLIE CUCTEMBI N NCNONb30BaHME KOMMbOTEPOB. o-
ApPOBHO paccMoTpeTb NpUMeEpPbI pacyeTa KOHKPETHbIX HENMMHENHbIX CXEeM Y3MNOBbIM METOA0M,
rmbpuagHbIM METOAOM, METOAOM (PYHKLUMOHanNbHbIX psagoB BonbTeppbi.

KpaTkoe copepxxaHue (AMAaKkTnyYeckme eauHULbI) y4eOHONM AUCLMNIIUHBI

OcHoBHble NoHATUA KpunTorpadun. Mogenb kpuntorpaduyeckon cuctemol. Knaccudeckue
yrposbl Ans1 KpUNTOCUCTEM.

NcTopusa passutusa kpuntorpadumn. Lndp Llesapsa. Keagpat MNonubuyca. NporpeccmBHbIN Koy
Tputemnyca. Metopg kntova BurHepa n ero pasHoBUOHOCTN.

MoHsaTne cekpeTHocTU. CoBepLUEeHHast CeKpeTHOCTb. Annpokcnmaumsa LLieHoHa-XannmaHa.
MpakTnyeckas 3awmLLEHHOCTb U CNOCcobbl ee AOCTUXKEHUS

Cwmewwenne n gudpdysua. MNMpoaykumoHHbin wndp. CtaHgapT wudposanusa DES.
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Bbno4yHble cnctembl WMpoBaHUS

Anroputm RSA

Kpuntocuctemsbl, OCHOBaHHbIE Ha 3aade O ptok3ake. [ToNCK YA3BUMbIX MECT PHOK3a4yHOW Kpun-
TOCUCTEMBI.

Mopaenb KpMnToCUCTEMBI C OTKPbITLIM KrtovoMm. LindpoBasi noanuce.

KpunTtorpadguyeckme npoToKonbI

3awmTta nHdopMaLumn 1 3aluLeHHbIn 0OMeH AaHHbIMUK C NOMOLLbIO nporpammbl PGP.

dopma NpoMeXyTOYHOM aTTecTauumn: 3adeT

Koabl popmupyembix (cpopmupoBaHHbIX) KomneTeHumn: MNMK-1

b1.B.4B.02.01 LUudpoBble cucremsol

Llenv n 3agayn yue6HOM ANCLUNSIUHDbI:

OcHOBHOE BHMMaHWE Ha 3aHATUAX yOAenseTcs obleTeopeTUHecKMM MOMOXEHUAM aHanusa u
NPOEKTUPOBAHNSA MPOCTbIX UNIPOBLIX CUCTEM (NTOrMYECKUX NIEMEHTOB, MYNbTUMIEKCOPOB, TPUT-
repoB, PerMcTpoB, CHETYMKOB U1 Op.).

KpaTkoe copepxaHue (AuaakTnyeckme eauHMLbI) y4eO6HOM QUCLMNIINHBI
AHanoro-L1gppoBoe npeobpasoBaHne curHana; HenpepbiBHbIV cUrHan un undposon curHan. Ko-
AnpoBaHne Lundposon MHopmaunn. IBONYHO-AeCATUYHbIE KOAbI. Jlorndeckne oyHKUUM N TOX-
aectBa. Yncno HabopoB apryMeHTOB NOrm4eckmnx pyHKumn. Jlornyeckne yHKLUN aBYX apry-
MEHTOB 1 ABYXBXO4OBbIE NIOrnyeckne anemMeHTbl. AnemeHTbl MNupca n Weddepa. TeopeTude-
Ckue ocHoBbI cuHTe3a LY. Knaccudumkauma n noctaHoska 3agaym cuHtesa LY. Npumepbl pyHK-
LMOHanbHO-NOSHbIX HABOPOB 3N1EMEHTOB.

Cxema cymmaTtopa no moaynto aAsa. Tabnuubl UICTUHHOCTU. BnnsHue 3agepxek B NOrm4eckmx
anemeHTax Ha pyHkunoHuposaHue LY. Kogonpeobpasosatenu. Kogonpeobpasosatenu ob-
wero Bnga: npeobpasoartenib NpAMOro koga B obpatHbin. Ludpatopsl (“1 n3 m”): ycnosHoe
rpadnyeckoe obosHavyeHne; cxembl WndpaTopoB Ha anemeHTax LWeddepa m MNMupca; Tabnuubl
NCTUHHOCTKU. Jewmndpartopbl: Tabnvua UCTUHHOCTK; cxema. MynbTunnekcopbl; cymmaTtopbl (no-
nycymMmmaTop, NnonHeii cymmatop); AJTY.

Tpurrepbl. Knaccngukauma. PyHKUMOHaNbHas HanpaBneHHOCTb Tpurrepos. lNapameTpsbl, Xa-
pakTepucTukn. RS-Tpurrepbl CUHXPOHHOIO N aCUMHXPOHHOIO TUMOB. CxeMbl, Tabnnubl PyHKLMO-
HupoBaHus. NapameTpbl 6bicTpogencTeusa. D-Tpurrep. Cxembl, Tabnmubl PYyHKLMOHMPOBAHKS.
MapameTpbl ObicTpogencTeud. CueTHbin Tpurrep. JK- Tpurrep. Cxembl, Tabnuubl yHKLUNOHN-
poBaHusi. BaanmosameHaemocTb TpurrepoB. Cxembl. CueTunkn. Knaccmudmkaums. NMapameTpobl
n xapaktepuctuku. Mogyne cyeta. Cxembl 1 Tabnuubl QYHKUNMOHUPOBaHUSA. CyMMUpYOLWLUIA,
BblYMTaOLLNNA, PEBEPCUBHLIN CHETUYMK. Cxembl. Tabnuubl MICTUHHOCTU. lpUMEHEHNE CHETUMNKOB
B coctaBe MI1. Peructpbl. Knaccudpukaums: napannensHble, nocrneaoBaTesfibHble, KOMOMHUPO-
BaHHble. Pernctpbl casura. 3anoMmHaroLmMe yCTponcTeBa Ha OCHOBE napannenbHbIX PerncTpos.
PaboTta sa4enkn namsaTtu.

CDopma npomex(yTquoﬁ aTTecTauumn: 3adeT

Koabl popmupyembix (cpopmupoBaHHbIX) KomneTeHumn: NMK-1

51.B.01B.02.02 AneKTpoMarHUTHaA COBMEeCTUMOCTb PafNO3NIeKTPOHHbIX CpeaCcTB

Lienn v 3apaum yye6HOM ANCLUNIINHDI:
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[aTb OCHOBHbIE TEOpPETUYECKNE NONOXEHUSA Kypca, Hay4YnTb akTUBHO UCNOSb30BaTb COBPEMEH-
HbI MaTemaTuyeckumn annapar (peLleHne CUCTeM NMIMHENHBIX U HENMUHEWHbIX YpaBHEHUW, MHOTO-
napameTpuyeckas onTMMmM3aums) U N3ydeHHble paHee cneumanbHble ANCUUNINHBI (OCHOBBI pa-
ANOSNEKTPOHUKKN, Ppn3nyeckas anek-TpoHWKa, TBepaoTerbHas aNeKTpoHMKa) ANs peLleHns 3a-
Aay obecneyeHns anekTpoMarHUTHON COBMECTUMOCTN paanoaneKTPOHHbIX CPeACTB.

KpaTkoe copepxaHue (AuaakTnyeckme eauHULbI) y4eO6HOM QUCLMNIINHBI

CTpykTypa pagnonpmnémMHuka: npecenekrop, cmecutens, Y4, getekrop. Tpakt npegsaputerb-
HOro ycuneHust n n3bupatenbHoCTU. NoHATHE YyBCTBUTENBHOCTH

HeocHoBHble kaHanbl Npuéma: Nobo4YHbIE, 3epKarnbHbIA, BHEMOMOCHbIV

NHTepmoaynsums. brniokmposaHume no ycunexuo, 6rnokmposaHme no wymam. NepekpecTHble nc-
KakeHus. AMNnMTygHo-ga3oBasa KOHBEpPCUs

XapaKkTepuCcTUKN YacTOTHOW n3bmpaTenbHOCTM paanonpuémHmka. JuHammyeckuin gmanasoH pa-
ANornpnémMHumKa

OddekTbl, paccMmaTpMBaemble B ManowymsilwemM ycunurtene B nHtepecax 3agad OMC. lNapa-
MeTpbl U xapakTepuctnkn AMC manowymsaLwero yeunmtens

OCHOBHblE NOHATUA TEOPUM ANEKTPOMArHUTHOM COBMECTUMOCTU ManoLyMSALLErO YyCUNUTENS.
MeToabl, CNoONb3yeMble A58 KOPPEKTHOrO NOCTPOEHUSA TeopUmn

N3mepsaemble napameTpbl 1 xapaktepuctuku SMC. Anroputmbl namepeHnin. OCHOBHbIE COOTHO-
LLUEHNS.

dopma NpoMeXyTO4YHOM aTTecTauuun: 3a4eT

Koabl hopmupyembix (cchopmmpoBaHHbIX) komneTeHuun: MK-1

B51.B.4B.03.01 MaLWwWHHbIN aHaNU3 3NeKTPOHHbLIX CXeM

Llenv n 3apayn yye6HOM ANCLUNIINHDbI:

Kypc untaeTtcsa ans o3HakoMneHus ¢ obLuen cTpatermen pelleHmns 3agay, CBsi3aHHbIX C KOMMbHO-
TEPHbIM aHaNM30M 3MEeKTPOHHbIX cxeM. [Tomnmo obLero nogxoaa paccMmaTtpuBaroTcs Hanbonee
N3BECTHbIE Ha NpaKTUKe MeTOoAbl: MeTon Y3NOBbIX MOTEHLMANoB, METOA KOHTYPHbLIX TOKOB, M-
OpuaHbIN MeTod, MeTo NePEMEHHbIX COCTOSIHUS.

KpaTkoe copepxaHue (AuaaKkTnyeckme eauHULbI) y4eOHOM AUCLMNIINHBI

PelwleHne BOMHOBLIX ypaBHEHUIN ANSA NIIOCKMX U cchepuniecknx BonH. CBoncTBa CHEpPUYECKNX U
NAOCKMX BOSTH. [1pOCTPAHCTBEHHbIN CAEKTP MIOCKUX BOSMH. OfIEMEHTAPHbIE N3nyvyatenu n mnx
cBovicTBa. PelweHune 3agaym o none B garnbHEN 30He CMMMETpUYHoro Bubpartopa. [JH v e€ aHa-
nn3. MapameTpbl aHTEHH Ha NpUMepe ANeKTpMYecKkoro BubpaTopa. dTanoHHasa aHTeHHa. None
B AanbHewn 30He. [1H, opueHTaumnsa n lWmpmrHa rnaBHOro nenecTka, ypoBeHb HOKOBbIX NenecTKoB
(YBI1). CkaHuposaHue [IH. OceBoe nanyyerHne. OntumarnbHbIA U3nyvarternb

Onpegenexne KHI n koadhduumeHTa paccesHnsi — 3TaroHHOro nanyyvartens ans pasmyHblX pe-
Xumos paboTbl. KHL aByxmepHbIX aHTeHH. KoadhdumumneHT ncnons3oBaHna nosepxHoctn — KT
aHTeHH. PelleHne 3agaym o none B garibHen 30He aHTEHHbI CO criagatoLen K Kpasim amninTygom
YyHKUMN BO3OYXXOEHNA TUMA «KOCUHYC Ha nbegectanex». AHanus H, KHI, YBI1, KUIM. BonHo-
BOAHblE u3nyyaTtenu. BnuaHne dasoBbiX (NMHEWMHbIX, KBaApaTUYHbIX, Kybudeckmx) Ha napa-
MeTpbl aHTeHH. [prmepbl n3nyyaTtenemn ¢ kBagpaTtuyHbIMU ha3oBbIMU UCKAXKEHUSMU NOMSA B pac-
KpbiBE: PYNOPHbIE aHTEHHbI, 3epKanbHble N NIMH30BblEe aHTEHHbI CO CMELLEHHbIM 13 oKyca 06-
nyyatenem. 3epkarbHble U JIMH30Bble aHTeHHbl. PopmupoBaHue [1H B 3oHe PpeHend. [NocTpoe-
HWe crneumann3vpoBaHHbIX NPOLECCOPOB Ha Ba3e 3epKarnbHbIX U JIMH30BbIX aHTEHH, OCYLLLECTB-
nawmx npeobpasosaHne dPypbe B pearnbHOM BpemMeHU. BO3MOXHOCTb OAHOBPEMEHHOro 00-
3opa PJ1 uenen. ®asmpoBaHHble aHTEHHbIE peleTkn — PAP. OnpeneneHne nonsi B 4anbHEN 30He
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nepmnogunyecknx ®AP. [1H ®AP. Teopema 0 nepeMHoxeHun [H aHTeHH cnoxHon dopmbl. NH-
TepdepeHUnoHHble Makcumymbl [IH @AP 1 cnocobbl Mx nogaBneHus. SnekTpnyeckoe CKaHUpo-
BaHune [JH ®AP. Obnactb NpocTpaHCTBa, y4acTByloLWas B popmMmMpoBaHMm Nosisi B MeCTE npuema.
MpuHuun MownreHca-PpeHena. 3oHbl PpeHens U ux pasmep. BrnvsHne HeogHopoaHoCTeN, pac-
NoNoXeHHbIX B pa3Hblx 30Hax ®peHens, Ha popMupoBaHne curHana B mecte npuema. Aundpak-
UmMsa anekTpomarHutHoro nons. KoadduumeHT nepegadv n uMnyrnbcHas xapakrepuctuka. MNpu-
OnvKeHns Npu peweHun 3agad andpakuun (manydenuns). MpubnmxkeHne dpeHens. Kputepun
Penes. MNpubnmxeHne ganeHen 30HbI U reOMeTPUYECcKon onTukn. panunubl NnpubnwxexHni. Qu-
dopakums NAoCKMX BOMH Ha nonybeckoHe4yHoM akpaHe. PelueHne 3agayun. AHann3 amnintyaHom
CTPYKTYpPbl NONS B 3aBUCMMOCTM OT MeCTa PacnosioXXeHNa NpMeMHON aHTeHHbl. dndpakuunsa nons
Ha y3koun wenu. LUunuHgpuyeckne BonHbl. PacnpocTpaHeHne pagnoBOSiH B cpefe C noTepsamMu.
KomMmnnekcHaa guanekTpuyeckas noctosiHHas. ®asoBasi MOCTOSAHHAA M MOCTOAHHAA 3aTyXaHus
Ans pasnuydHbix cped. CkuH-acpdekT. Tponocdepa n e€ BnmsaHne Ha pacnpocTpaHeHne pagno-
BONH. NloHocdepa. OTpaxeHne pagnoBOSiH OT MOHM3MPOBAaHHbIX cnoes. Kputnyeckue n makcu-
MarsbHbIE 4YacTOTbl NPU OTPaXeHUN PaguoBONH OT MoHocdepbl. MloHocdepHblie cTaHumn. -
dekT KabaHosa. PacnpoctpaHeHne YKB Ha kocmudecknx pagnonuHuax. OCHOBHbIE TUMbl KOC-
MUYECKMNX paguMonnHun. Notepun MOLLHOCTU Ha Tpacce 3eMIis-KOCMOC, U3MEHEHMe nonspuaawmm
BOSHbl. OWwnbKN, BHOCMMbIE aTMocdepor 3emnu, B onpeaeneHnn koopamHaT o6beKToOB B KOC-
mMoce. Pagunoceasb ¢ mcnonb3oBaHneMm MC3. PagnocBssb CO CyTHUMKaAMM Ha BOCXOAsLLEM
yyacTke TPaeKkTopuu, Ha CTaLMOHAapHbIX OpbuTax u nNpu BXOXAEHMM B MAOTHblIE COW aTMO-
chepbl. OTpaxkeHne n nNpenioMneHne pagmoBOSH Ha rpaHuue pasgena asyx cpeq. Koaddpuuym-
€HTbl OTPaXXeHNsa AJ1 BOSITH rOPU3OHTaNbLHOW 1 BepTUKanbHon nonspusaunn. NonHoe npenom-
fieHne, NofHoe BHYTPEHHEE OTPaXeHWe 3NeKTPOMarHUTHbIX BOSH. B3anmopgenctesne anektpo-
MarHUTHbIX BOSIH C paccenBaTensMn. XapakTepucTukm pagmnosiokalMoHHOIO pacCesaHNs: MOHO-
cTaTnyeckoe n bucrtaTndeckoe oTpaxeHue, adekTMBHaA NOBEPXHOCTb pacceanna (3MNP) n 3a-
TeHeHus. AnddysHble, 3epkarnbHble U pe30HaHCHble paccenBaTenv. PagnonokaunoHHble pac-
cemBartenu npocton popmbl. Onpeagenenune AP nposoasLLen NacTUHKN U NeHTbI, A1CcKa, Yron-
KOBOro oTpaxaTensi, NoflyBONIHOBOro Bubpartopa. bnecrawme y4yacTkm pagnonokaumMoHHbIX Le-
nen. Cnocobbl YMeHbLUEHNA OTpaXeHun nons ot obbekToB. Mogynupyowue pagnonokaumoH-
Hble paccemBaTenn. Moaynauus anekTpoguHamMmyecknx napameTpoB paccemBaTtensa — adpdoek-
TMBHbIN CNOCO6 cenekuumn paccessHHOro curHana Ha poHe nomex. AMNIUTygHas Mogynauus ou-
NOSIbHOrO oTpaxaTens.

dopma NpoMeXyTO4YHOM aTTecTauuun: 3a4eT

Koabl popmupyembix (cpopmmpoBaHHbIX) komneTeHumn: MK-1, MK-2

53.B.1B.03.02 KoMnbrOTepHbIN CUHTE3 INEKTPOHHbIX CUCTEM

Llenn n 3apgaum y'-|e6H017| ANCUUNTINHDLI: Lle.l'lb ONCLUUMIINHBLI 3aKJTio4aeTCA B (bOpMI/IpOBaHI/II/I
HaBblKOB KOMIMNbOTEPHOIO CUHTE3a 3JTIEKTPOHHbLIX CUCTEM

KpaTkoe copepxaHue (AMAaKkTnyYeckme eauHULbI) y4ebHOM gucumnnuHbl: Metoabl u npo-
rpaMmHoe obecnedeHne Onsa KOMMNbITEPHOINO CUHTE3A 3NIEKTPOHHbBIX CUCTEM.

CDopma npomex(yTquoﬁ aTTecTauumn: 3adveT

Koabl popmupyembix (cpopmupoBaHHbix) komneteHumn: OlK-3, MK-1, MNMK-3

b1.B.4B.04.01 NMporpammmupoBaHue MUKPOKOHTpPOSSIEPOB
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Llenv n 3agayn yye6HOM AUCLUNSIUHDbI:

Llenbto AncunnnunHel ABRAseTCs u3yyeHne ctyaeHTamm 6a3oBbiX apXMTEKTYP MUKPOMPOLIECCOop-
HbIX cuctem (MI1C), mukponpoueccopoB (MK) n mukpokoHTponnepos (MK); o3HakomneHune cTy-
AEHTOB C MeToAaMn opraHusaummn cbopa n odbpaboTkm MHOpMaLUNn B CUCTEMAX KOHTPOSS U
ynpaBneHus; usyvyeHue ctygeHTaMmm cpeaicTB U TEXHONOMMM aBTOMaTU3npPoOBaHHOIO NPOEKTUPO-
BaHua MIMC.

KpaTkoe copepxaHue (AMAaKkTnyeckme eauHMLbI) y4e6HOM QUCLMNIINHBI
lMporpammmnpoBaHne ynpaBnsawoLWmnX CTPYKTYp U obpaboTka CTPYyKTypuUpOBaHHbIX AaHHbIX. [Mpo-
rpaMMmupoBaHue BBOAA-BbiBoAda. basoBble MaHunynsauumn ¢ noptamu. OpraHusaumsi npepbiBa-
Hu. Peanusauma npsamoro goctyna K namatn. Anroputmbl 06paboTtkm aaHHbix B MIC. Anro-
PUTMbl NEpPBUYHON 0B6pPabOTKM AaHHbIX. ANrOpUTMbI LMAPPOBOro perynuposaHmsd. Nponopumo-
HarbHOEe perynupoBaHue, perynupoBaHue no uHTerpany, perynvpoBaHve no npou3BOLHOW.
Cxatune nHpopmaumn. MHCTpyMeHTanbHble cpeacTtBa aBToMaTusaumm npoektnposaHnsa MIIC.
Kpocc-cpeactea nporpammunpoBanus. Kpocc-komnunstopbl. [Ousaccembnepbl. Cumynatopbl,
BHYTPUCXEMHbIE 3MYNATOPbI, OLLEHOYHbIE NNaThl.

dopma NpoMeXyTOYHOM aTTecTauumn: 3adeT

Koabl popmupyembix (ccbopmupoBaHHbIX) komneTeHuun: NMK-1, MNMK-2, MNMK-3

51.B.1B.04.02 MawunHHaa onTMMU3auus 3NeKTPOHHbLIX YCTPOMUCTB

Llenv n 3agayn yue6HOM ANCLUNSIUHDbI:

N3y4eHne cTpaternin n MeTogos onTMMmM3aunmn, NPUMEHSOLNXCA 451 KOMMNbOTEPHOrO MOAENK-
POBaHMWS SNEKTPOHHbIX YCTPOWCTB, HA OCHOBE KYPCOB BbICLUEN MaTEMaTUKN, O3HAKOMIIEHNE C
COBPEMEHHbLIMW KOMMbIOTEPHBLIMU CPeaCcTBaMU peanu3aumm 3agad onTumMmsaunm pagmoarex-
TPOHHbIX YCTPOMUCTB.

KpaTkoe coaepxaHue (QupakTtuyeckme eaMHULbI) y4eOHOM AUCLUNIIUHBI

OnpegeneHns onTMMu3saumm, napameTpruyecKoro n CTPYKTypHOro cnuHtesa,. CooTHoLleHue no-
HATUIA CUHTE3a 1 onTuMM3aumn. Cxembl CMHTE3a 1 onTuMmsaumm. OCoOBEeHHOCTU peLleHns 3a-
Aay oNTUMM3aL MM NEKTPOHHbLIX YCTPONCTB.

dopmanusauusa 3agaum ontummnsaumm: PopmmpoBaHme Lenesbix PyHKUnN. Beibop ynpasnse-
MbIX NapameTpoB. PopmumpoBaHmne orpaHmyeHnin. HopmmposaHme napameTpoB.

Ctpaterus yacTtHoro kputepus. Cnocobbl hOpMUPOBaAHUSA YaCTHbBIX KpUTEPMEB ONTUMANbHOCTH,
NX Ucnosib3oBaHue npu mogennposaHun POC

CtpaTterusa gopmanbHoro o606LweHHoro kputepus. PopmmpoBaHme bopmanbHbiX 0606 EHHbIX
KpUTEPUEB: KpUTEPUM aaaNTUBHOIO U MyNbTUNAMKATMBHOro Tuna. CTparterns nocnegoBarterb-
HOro NPUHATUA peLeHns. MuHMmakcHasa cTpaTerus.

MHorokputepuanbHas onTMMmn3aums Ha OCHOBE MCMOMb30BaHUS MHOXECTBA HeynydllaeMblX
peLleHnin

MeTogbl noncka rnobaneHoro akctpemyma. O63op metogos, metoa MoHTe-Kapno, metoabl €
yrnpasrieHneM MAOTHOCTbH UCTMbITAHWUNA.

MeTogbl NnoUcKa NoKanbHOro aKCTpeMymMa, He NCNOoSb3YyoLne NPon3BoaHbIX: 0630p MeToa0B,
MeTobl KOH(pUrypawmm, cConps>KeHHbIX HanpasreHnn, 4edOpMMPYyEMOro MHOrorpaHHu1Ka..
MeToabl NoUCKa NoKanbHOro aKCTpeMyMa, MCMNOSb3yoLne Npon3BogHble: 0630p MeToaoB, Me-
TOAbl HAUCKOPENLLIEro crnycka, CONPSXXEHHbIX rPaanNeHTOB, HBIOTOHOBCKME U KBa3MHbIOTOHOB-
CKne meToabl.

MeToAb! YCIOBHOW ONTUMM3ALMN: METOS, LUTPAMHbIX (PYHKUNW, MeTO4 MHOXUTENEN JlarpaHxa.
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TunoBble 3a4a4vm UCKPETHOM ONTUMMU3aLUKU, UX MHTepnpeTauus ans mogenvposanus POC.
MeToabl guckpeTHon onTuMusauun. Cxema cumMmnnekc-meToaa..

CoctaB 1 CTpyKTypa, NpUHLMNbLI pa3paboTkm nporpammMHOro obecneyeHunst 3agad onTMmMm3aunm
3MEKTPOHHLIX cpeacTB. OCOBEeHHOCTM NPOrpaMMHOro obecneveHnsa NpuknagHbIX 3agad.
B03MOXXHOCTM NCNOMb30BaHUSA YHUBEPCAlbHbIX MaTeMaTUYECKNX NakeToB ANA ONTUMU3aLNn
ANEKTPOHHbLIX CPEACTB: METOAbI ONTUMMU3ALINN U MPUMEPDI PeLleHna 3agady CMHTe3a U ONTUMKN-
3auum B naketax MathCAD, MatLab, Maple, Mathematica.

Bo3MoXXHOCTM Mcnosnb3oBaHNA cneunann3mpoBaHHbIX CUCTEM NPOEKTUPOBAHMUS 3NEKTPOHHbIX
CpeacTB : MeToAbl ONTMMMU3ALUK, KPUTEPUM ONTUMANbHOCTU, MPUKNAAHbIE 3a4au4M.

dopma NpoMeXyTOYHOM aTTecTauummn: 3adeT

Koabl popmupyembix (cpopmupoBaHHbIX) KomneTeHumn: NMK-1

b1.B.4B.05.01 Ba3oBble CTPYKTYpbl UHTErparibHOW 3J51IEKTPOHUKN

Llenv n 3apayn yue6HOM ANCLUNIIUHDbI:

[aTb OCHOBHblE TEOpPETUYECKNE NONOXEHUSA Kypca, Hay4YUTb akTUBHO UCNOSb30BaTb COBPEMEH-
HbI MaTeMaTU4ecKnin annapar (MaTeMaTU4yecknin aHanua, Teopuio auddepeHumanbHbIX ypas-
HEHWUIN) N TEOPETUYECKYHO PU3UNKY (TEOPUIO TBEPOOrO Tena) ANs peLleHnsa KOHKPETHbIX pagnodu-
3MYEeCKMX 3aad, CBA3aHHbIX C MO4eNnupoBaHNeEM U NPUMEHEHNEM UHTerparbHbIX 3N1IeMEHTOB pa-
ANO3MEKTPOHUKU, HaAYYUTb MPUMEHATb MNOJSTyYEeHHble 3HaHMA AN pa3paboTku TeXHUYECKUX
YCTPOWCTB.

KpaTtkoe coaepxaHue (AnaakTuyeckue eaAMHULbI) y4eOHON ANCLMNINMUHDI

CTpykTypa Kpuctannuyeckmx Ten. BonHoBass pyHKUMS 9NeKTpoHa B MepuoguyeckoM nore.
OHepreTnyeckmne 30Hbl ANIEKTPOHOB B TBEpAOM Tene. CTaTucTnka HocutTenen sapsga B Metannax
n nonynposogHukax. Pacnpegenenne ®epmu — [Jupaka. MNNOTHOCTb 3NIEKTPOHHbLIX COCTOSAHUN U
nx 3anonHeHune. CobCTBEHHbIE N NPUMECHbIE NONYNPOBOAHMKKN. [lepeHoc 3apsaa B TBEPAbIX Te-
nax. Andpdysns n gpend HocuTenen Toka B anekTpudeckoM none. KnHetndeckoe ypaBHeEHMe
bonbumaHa. VIHTerpan ctonkHoBeHUW. Bpems penakcaumm nmnynbca u aHeprun. ropsyne anek-
TPOHbI, 3NIEKTPOHHAas TemnepaTypa.

p—n nepexod. BonbT — amnepHasa xapakTepuctuka naeanbHoro p — n nepexoaa, Toku reHepaumm
n pekomMbuHaumn. bapbepHasa n guddy3moHHaa EMKOCTb p — n nepexoaa. JlaBuHHbIM npobon n
TYHHENMpoOBaHue B p — n nepexoae. bapbepsbl 1 anoabl LLoTTkM. OMUYECKME KOHTaKTbI 1 reTepo-
nepexoabl. bunongapHele TpaH3ucTopbl. Mogenu 36epca - Monna n N'ymmensa — MNMyHa. Noeepx-
HocTHbIM 3apsa B MOI — koHaeHcaTtope. BonbT — hapagHbie xapakrepuctmkn MOIT — cTpykTyp.
Monesble TpaHauctopbl Ha MOI1 — cTpykTypax. NpubnwxeHne nnNaBHOro KaHana v Mogenb
ynpasneHus 3apsgom. [Nprnbopbl C KOPOTKMM KaHanom un HenuHerHble adpdektol B MOl — Tpak-
3uctopax. Nonesble TpaH3aucTopbl ¢ 6bapbepom WoTtTkn (MESFETS).

MeToabl anuTakcuanbHOro HapallmMBaHUs NonynpoOBOAHMKOBBIX NOAIOXeK. icnone3oBaHme anu-
Takcun AOns N3roToBNeHus NonynpoBOAHMKOBLIX CTPYKTYp. Teopus auddysumn npumecen B no-
nynpoBoAHMKaX. Micnonb3oBaHWe OKUCNOB U ONANEKTPUYECKNX NNEHOK MPU N3roTOBIEHMM NOMYy-
NPOBOOHUKOBbLIX CTPYKTYP.

CTpyKTYypbl aKTUBHbIX NPNBOPOB.

WHTerpanbHble bunonsapHble TpaH3UCTopbl. ['eTeponepexoaHble bunonsapHble TpaH3ncTopbl. VH-
TerpanbHble MOl — TpaH3ncTopbl (MOSFETS). lNonesble TpaH3UCTOPbI C BLICOKOW 3N1EKTPOHHON
nogswxHocTbio (HEMTs). MeToabl n3onauumn nHTerpanbHbIX CTPYKTYP.

CDopma npomex(yTquoﬁ aTTecTauun: 3adeT
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Koabl popmupyembix (cpopmupoBaHHbIX) KomneTeHumn: NMK-1

B1.B.[1B.05.02 OcCHOBbI BUAEO3NTEKTPOHUKMU

Llenv n 3agayn yue6HOM ANCLUNSIUHDbI:

Llenb n 3agaum cneukypca «OCHOBbI BUOAEOINEKTPOHUKNY - AaTb OCHOBHbIE TEOPETUYECKNE MNO-
NOXeHWs Kypca, Hay4yuTb UCNOSb30BaTb COBPEMEHHbIE MeTOAbI (POpMMPOBaHMSA N 06pPaboTKM
BMAeocurHanos, Bkno4vas TB curHansi.

KpaTtkoe coaepxaHue (AnaakTuyeckune eaAMHULbI) y4eOHON ANCLMNINMUHbI

dopmumpoBaHue nsobpaxeHnsa nepegasaeMblX CLUEH B pearilbHOM BpeMEHU OCYLLECTBNSAETCA C
nomoLbto TB cuctem. M3obpaxeHns knaccuduumnpyoTes Kak:- AMHaMU4eckme n ctatuyeckue; -
nnockne n obbemHble 1 T.4. TenesnsnoHHoe nsobpaxeHme opMmpyeTcs, Kak NpasBumnio, Ha
3KpaHe KnHeckona v npeHasHa4yeHo A51si BOCNpUATUE rnasom. 3putenbHoe BOCNpUATHE Yero-
BEKa XxapakTepusyeTcs He06XOANMOCTbIO NPaBUIbHOIO CorriacoBaHus xapakrepuctuk TBC ¢
XapakTepucTukamun 3puTtenbHon cuctemsl. [laeTca aHanms BOCNPUATUS 3peHMEM YernoBeka ap-
KOCTW, LUBETHOCTU, KOHTPACTHOCTU, MHEPLMOHHOCTU U Ap. XapakTepucTtuk. lNpmsogmTcst OCHOB-
HOe KonopumMmeTpuyeckoe ypaBHeHue. Jlloboe nsobpaxxeHne MoxeT OblTb NPeACTaBneHO B BUAe
COBOKYMHOCTM 3SIEMEHTOB, OTNIMYAKOLMXCA Mexay cobon no ApkocTu u uBeTy. B nobon mo-
MEHT BPEMEHN 3NEKTPOHHO-ONTUYECKNE Npeobpa3oBaHnsa CBET — CUrHanM 1 curHan — cBeT npo-
N3BOOSATCS B Npefenax OgHOoro afieMeHTa pasnoxeHus. B 3aBUCMMOCTU OT Ha3HayeHna B TB
NCNoNb3yKTCA B OCHOBHOM ABa cnocoba pa3BepToK M300pakeHns — MOCTPOYHasa u Yepec-
cTpoyHas. CoaepXnT OCHOBHbIE MPUHLMIMBI U cNocobbl Npeobpa3oBaHns N306pakeHns B anek-
Tpudeckuin curHan. CogepxuT nHpopmauuio o pabote BnankoHa, XK-gucnnes, nnasmeHHON
naHesnv 1 NoNynpoBOAHMNKOBLIX cBeTOoAMOA0B. CoaepXXUT MHpopMaLmio o NpuHumMnax gopmMmm-
poBaHus TB curHana n ero oCHoBHbIX napaMmeTpoB. CoaepXXnT MHpopMaunio 0 NpUHLUMNax
dopmmnpoBaHunsa TB curHana n ero OCHOBHbIX NapaMeTpoB. PaccMOTpeHbl OCHOBHbIE MPUHLUMNGI
dopmmnpoBaHus cuctem upetHoro TenesuaeHna PAL, NTSC, CEKAM. PaccmoTpeHbl OCHOB-
Hble NPUHLUMNBLI hopMmnpoBaHusa cuctem usetHoro tenesugeHns PAL, NTSC, CEKAM. Pac-
CMOTPEHbI OCHOBHbIE MPUHLNMNBI hOpMMpPOBaHUS cuctem LBeTHoro TenesnaeHns PAL, NTSC,
CEKAM.

CDopma npomex(yTquoﬁ aTTecTauumn: 3adeT

Koabl popmupyembix (cpopmupoBaHHbIX) KomneTeHumn: NMK-1

b1.B.1B.06.01 OcHOBbI TeOpUN NNMHUK Nepeaayd

Lienn v 3apaum yye6HOM ANCLUNIINHDI:

dhopmmpoBaHME y CTYAEHTOB KOMMEKCa 3HaHWI, YMEHUIA N HABbIKOB MO TEOPUM pagnoTEeXHUYe-
CKMX Lienen n curHanos, oby4yeHMe MeTodam aHanu3a U OCHOBaM CUHTE3a paguMOTeXHUYEeCcKUX
YCTPOWNCTB, a Takke MeTo4aM U3MEpPEeHUs XxapakTepucTUK pagunoTexHumdecknx uenen. [naesHas
3aauva - yCBOEHME OCHOBHbIX METOOO0B aHanmaa 1 CUHTe3a CUrHanoB B NIMHENHbIX paauouensix,
OBIlaieHne HaBblKaMn U3MEPEHUI BPEMEHHbIX M YACTOTHbLIX XapakTEPUCTUK JIMHENHbIX LEenen.

KpaTkoe copepxaHue (AMaakTnyeckme eauHULbI) y4eOHOM AUCLMNIIUHBI

MNMpeobpasoBaHMe CUrHaNOB B HENMMHENHbIX PaaNOTEXHMYECKMX Lensax. beabiHepunoHHbIe Henu-
HeWHble npeobpa3oBaHnst CUrHaNoOB. BHeLLHWE xapakTepncTukmn 6e3bIHEPLMOHHBLIX HEMMHENHbIX
anemMeHTOB. KyCOYHO-HENMHENHas 1 CTeneHHas annpoKCMMauns XapakTEPUCTUK HENMMHENHbIX
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anemeHToB. CnekTparnbHbI COCTaB Toka B ©6e3blIHEPLMOHHOM HENUMHENHOM 3f1IEMEHTE Npu rap-
MOHWYECKOM BO3AENCTBUU. HennHenHble NCKaXeHnss B ycunutene ¢ pe3vcTMBHOW Harpyskomu.
HennHenHble pe3oHaHCHbIE YCUNUTENN U YMHOXUTENN YacToTbl. be3blHepPLUNOHHbIE HENMUHENHbIE
npeobpasoBaHNA CyMMbl rapMOHMYECKNX CcUrHanoB. MNpuHuun paboTbl HEMMHENHOTO Pe30HaHC-
Horo ycunutend. KonebatenbHasa xapaktepuctuka ycunutens. KoadpduumeHT nonesHoro aen-
cTBusa ycunutens. NpuHUnn pe3oHaHCHOro YMHOXUTeNA 4YacTtoTbl. KOMOMHALMOHHbIE YacTOThl
npv NONMrapMoHNYeCcKoOM BO34ENCTBUM HA HENMMHEWHBLIA 3NIEMEHT CO CTEMEHHON XapaKTepuUcTu-
Kon. AMnnutygHas moaynauus. [eTtektupoBaHve aMnnuTygHO-MOAYNMPOBaHHbBIX CUrHarnoB.
MpuHUKMn paboTbl amnNMTygHOro moaynsatopa. lNonyyeHune curHanos ¢ 6anaHcHOM MogynAunen.
MpuHuun getektupoBaHns AM- curHana. Yrnosas mogynauus. [leTektmpoBaHue CUrHanos C yr-
noson moaynsumen. lNMonyyeHme curHanos ¢ yrrnoson mogynsaumen. MpmHumn paboTsl ha3oBoro
N YaCTOTHOro AeTeKkTopoB. [IOCTOMHCTBA U HE4OCTATKM YaCTOTHbIX AETEKTOPOB C Npeobpa3osa-
Huem YM B AM 1 B ®M. NpeobpasoBaHme cUrHanoB B NIMHENHbIX NapaMmeTpuyecknx uensax. Npo-
XOXOEHNe CUrHanoB Yepes pe3ancTuBHbIe napameTpuyeckne uenu. NpeobpasoBaTtenb 4acToThl.
MoHsaTMe napameTpuyeckon Lenn. CnekTp Toka B napamMeTpuyeckoM pe3MCTUBHOM ABYXMOMKOC-
Huke. Peanunsaums napameTpuyecknx pesncTUBHbIX anemMeHToB. [MpeobpasoBaHue 4acToThl,
CUHXPOHHOE AeTekTnpoBaHue. MNMprHUUNbI NapamMeTprUyYecKoro yCuneHunsa. AHepreTnieckne coot-
HOLLUEHNA B NapaMeTpUYeCcKnX peakTUBHbIX afieMeHTax. Cxema 3amelleHns napameTpuyeckoro
KoHOeHcaTopa. Peanusaumsa napaMmeTpuyeckun ynpasnsemMblx peakTuBHbIX anemeHToB. OgHokac-
KagHbI napaMeTpuyeckuin yeunutenb. AKTUBHbIE Lienn ¢ 06paTHON CBA3bLO U aBToKonebaTenb-
Hble cucTtembl NepegaTtoyHas YHKUNA NMUHENHOW CUCTEMBbI C 0BpaTHOM CBA3blO. NMpnumeHeHne
obGpaTHOW CBA3N B pagMOTEXHUYECKMX YCTPOMUCTBax. [onoxuTenbHasa u otTpuuartensHaa obpaT-
Has cBA3b. Mcnonb3oBaHne o06paTHOM CBA3WM ONA YNYYLWEHUS XapaKTEPUCTUK YyCUNUTENEN.
YCcTOMYNBOCTb Lienern ¢ obpatHom cBa3bio. Kputepun yctonumsoctu. AktuBHble RC — comnbTpsbl.
OnepaunoHHbIn yennutens. MNMpuHUUN nocTpoeHus aktmeHbiX RC — uenen Ha ocHoBe onepauu-
OHHOro ycunutens. MacwTabHbin yeunutens. AHanorosbii UHTErpaTop. PunbTp HUKHUX YacTOT.
ABTOreHepaTopbl rapMOHMYECKMX konebaHun. Ycnosus Bo3byxaeHus konedbaHmn. CamoBo36yx-
AEeHne aBToreHeparopa ¢ TpaHcopMaTopHOM 0BpaTHOM CBA3bID. TpexToveyHble aBToreHepa-
TOpbl. ABTOreHepaTopbl rapMoOHMYeckmx koniebaHnn. CtaumoHapHbIn pexxum paboTel. MeToa yko-
POYEHHOr0 ypaBHeHUs. CpeaHasa KpyTU3HA akTUBHOIO anieMeHTa. 3aBUCMMOCTb pexnma Bo30yx-
AeHns aBToreHepaTopa OT Bblbopa paboyen TOUKM akTUBHOIO 3fIEMEHTa.

CDopma npomex(yTquoﬁ aTTecTauumn: 3adveT

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

B51.B.[1B.06.02 Paguocusnyeckne metoanbl

Lienn v 3apaum yye6HOM ANCLUNIINHDI:

YyebHasa aucumnnuHa «Pagunodusnyeckme MeToabl» CTaBUT CBOEW LEenblo ndyydyeHue usmnde-
CKMX OCHOB pPagnodu3nKku U NMpUMEHEHUs pagnodunandecknx METOAOB B pasnuYHbIX obnacTtsx
HaYKU U TEXHUKU, MeaULMHE, 3KOSTOTUN.

OcHoBHbIe 3aga4n OUCUNMNIINHDBI;

— N3YYNTb IKCNEePUMEHTasbHbIE OCHOBbI PaguoU3NKN 1 pacCMOTPETb ABMNEHUs, pagmodusnye-
CKMe MeToAbl, HaleaLlmne CBoe NPUMEHEHNE B HAayKe, TEXHUKE, SKONOrMN N MEAULMHE;

— YCBOUTb OCHOBHbIE MOHATUS paanoduU3nKn, OCHOBbI paanoduanyeckmx MeTogoB nUccrnegoBa-
HUSI U OUArHOCTUKN.

KpaTkoe coaepxaHue (QupakTtuyeckue eamHULbl) y4eOHOM AUCLUNIUHBI
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MpegmeT 1 3agaun pagnodusnku. Bo3MOXHOCTb MPakTUYECKOro NpMMEHeHNa paguodusnye-
CKMX METOA0B B 3KOMOrmm n meguumHe. [lnanasoHsl pagnoonH. Obuasa xapaktepucTmka BbICO-
KOYaCTOTHO-TEPMUYECKOro aHanmnsa. dusnyeckme ocHoBbl MeToda. Buapl aueek, npumMeHsemMblxX
NpY BbICOKOYACTOTHOM aHanmse. OKBMBArEHTHbIE 3NEeKTpUYecKne cxembl syenkn. dusmnyeckne
npoLecchl, NpoMcxogslimne nNpu BbICOKOYACTOTHOM aHanuae. CkuH-apdekT. dakTopbl, BNUSAIO-
LMe Ha TOYHOCTb U3MepeHun. JkpaHnpoBaHue. MeToabl KOMNeHcaumMm paamonsnyyeHuto (aHm-
30TPOMNHbIE, aKTUBHbIE, HENMMHENHbIE). [JnaneKkTpuyeckne n MarHuTHble CBOMCTBa BUONOrMYEeCKmX
cpea. NMpoHnyaemocTb Buonornyeckux cpeq aAns paguonanyyeHus.

dopma NpoMeXyTO4YHOM aTTecTauuun: 3ayeT

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

B1.B.AB.07.01 OcHoBbI KpunTorpadumu

Llenv n 3apayn yue6HOM ANCLUUNIINHDbI:

[Mo3HakOMUTbL CTYOEHTOB C OCHOBaMM LWNPOBaHNA 1 3awmnTbl MHGopMauuun. [Nocne npoxoxae-
HWA Kypca CTYAEHT OOMKEeH 3HaTb OCHOBbI METOAOB WMGPOBAHNSA MHAOPMaLMK C PasfnyHbIM
YPOBHEM KPUMNTOCTOMKOCTU. CTYAEHT AOSDKEH YMETb NPOrpaMMHO peann3oBaTth BblLEYNOMSHY-
Tble MeToAbl.

KpaTkoe copepxaHue (AuAaKkTnyeckme eauHULbI) y4eO6HOM AUCLMNIINHBI

OcHOBbI MHhOpMaLUNOHHOM 6e3onacHOCTU U 3awmTa nHgopmaumn. ctopus kpuntorpaguu.
OcHoBHble TepMuHbl 1 onpeaenerHns. Knaccmdpukaums wndpos. Lndpsl 3ameHsl. LUndpbl ne-
pecTtaHoBku. LLUndpbl rammupoBaHns. KombuHupoBaHHblie wndpsbl. LUndpoBaHue ¢ oTKpbITbIM
Knoyom. Xew-gyHkumn. Kpuntorpaduyeckne npoToKosibl. NPOTOKOSbl 06MeHa kntovamu. po-
TOKOMbl ayTeHTUdUKaLMn (MaeHTudukauum). NMpoToKonbl 3NEKTPOHHON LM POBOM NOAMNUCHK.
OcHoBbl kpyntoaHanuaa. CteraHorpadua. KognposaHne nHgopmauuu.

CDopma npomex(yTquoﬁ aTTecTauumn: 3adeT

Koabl popmupyembix (cpopmupoBaHHbIx) komneteHumn: OlK-4, MK-1

B1.B.1B.07.02 TexHu4yeckme cpeacTBa 3aWUTbl MHTENSIEKTyarlbHOU COOCTBEHHOCTHU

Llenv n 3apayn yye6HOM ANCLUUNSINHDbI:

M3yyeHne 0CHOB NOCTPOEHUS NoacncTeM 3aLlLmTbl HpopmaLuun B MHOPMaLMOHHO-KOMMYHMKa-
LMOHHBIX CUCTEMAX Pas3NIMYHOro Ha3Ha4YeHMs, OCBOEHNE NPUHUMMNOB (PYHKLMOHNPOBAHUSA COBpE-
MEHHbIX CUCTEM MOeHTUUKaUMM 1 ayTeHTudurKauun.

KpaTkoe coaepxaHue (QupakTtuyeckme eaMHULbI) y4eOHOM AUCLUNITUHBI

KoHuenuma TexHmnyeckom 3awuTbl nHdopmaumn. Hpopmaumsa kak npegMeT 3awmnTbl. ICTOYHMKN
onacHbIX curHanoB. TexHn4eckne kaHanbl yTeukm nHgopmaumm. Metoabl gobbiBaHnsa nHgopma-
ummn. MeTtoabl MHXEHEPHOW 3aLLNThl U TEXHUYECKOM OXpaHbl 06beKTOB. MeTofbl CKPbITUS NHOP-
Maumm un ee Hocutenen. CpeacTea TexHUYeckon passenkn. Cpeacresa NpeaoTBpaLLEeHNS YyTEeYKM
MHOPMaLUKN NO TEXHUYECKUM KaHanam.

CDopma npomex(yTquoﬁ aTTecTauumn: 3adeT
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Koabl popmupyembix (cpopmupoBaHHbIx) komneteHumn: OlK-4, MK-1

51.B.0B.07.03 TexHonoruu ynpasneHusi uucppoBbIMM NpaBaMmu

Lienn u 3apaum yuyebHOM gucumnnmHbl: GOpMMPOBAHNE 3HAHUI U YMEHU, HEOBXOOUMbIX
ANA 3aWmTbl MHPOPMALMM B MUKPOSINEKTPOHUKE

KpaTkoe copepxaHue (AuAaKkTnyeckme eauHULbI) y4eO6HOM QUCLMNIINHBI

BeeneHue. MNoHATHe nHpopmaumn. Knaccudpukaums snagos nHpopmauumu. MNoHaTue 3a-
WnTbl MHpopMaumm. OCOBEHHOCTM 3aLUnUTbl MHPOPMaLMU B MUKPOSNEKTPOHUKE.

[MpaBoBble OCHOBbI 3aWuTbl HPOopMaunn. MNMOHATME NMPaBOBOro pexuma MHopMauun.
Knaccundpukaums npaBoBOro pexuvma nHdgopmaumn. ABTopckoe npaso. [laTeHT kak meTton 3a-
LWNTbI MHTENNEKTyanbHOM cobCTBEHHOCTU. [1paBOBON peXxmnm KOMMepvecKon TanHbl. [MoHsaTMe
rocyfapcTBeHHOM TanHbl. [1opsagok OTHECEeHUS CBeLeHUN K rocyapCTBEHHOW TalHe, UX 3acek-
pednBaHne n paccekpevmBaHne. OTBETCTBEHHOCTb 3a NpaBoHapyLIeHNa B cpepe 3alinTbl UH-
dopmaunn. MexagyHapooHoe COTpyLHUYECTBO B cpepe 3awuTbl MHGopmaunn. MexayHapoa-
Hble cornalleHnsa 0 B3anMHOM 3aLUmTe CeKpeTHOM MHopMaLmu.

MeToabl 3aLWmThl OT HECAHKLMOHMPOBaHHOrO focTyna. OCOB6eHHOCTN apXUTEKTYpbl COBpe-
MEHHbIX 3JIEKTPOHHO-BbIYUCIIUTENbHbBIX YCTPOUCTB AN NpefoTBpaleHnUs HeCaHKLUMOHUPOBaH-
Horo goctyna. 3awuTa nHdopMaumm Ha ypoBHe ornepaumoHHbIX cucteM. Cneunanm3mpoBaHHble
nporpaMmMmHble CpeacTBa Ans 3awnTbl UHPOPMaLUUKN: aHTUBUPYChI, hanepBOrbl, aHTUTPOSHCKME
nporpammbl. Kpuntorpagus. CuMMeTpuYHble 1 aCUMMETPUYHbIE anropuTtMel. Kpuntocuctemol
RSA, PGP, AES, Serpent, Twofish. TOCT P 34.10-2012. CteraHorpadus. OCHOBHble npasuna
paboTbl ANA 3aWmTbl UHOPMaLUK.

MeToabl nepegayn nHpopmaumn. Kananb! ceasun. Knaccudukaums kaHanos ceasu. [Npu-
MeHeHue Kpuntorpadumn gna sawmuTbl ceten. MNpoTokonsl 3awmTbl: SSL, TLS, SSH, IPSec, VPN,
PPTP, L2TP, WPA.

3awmta uHdopmMauun npu paspaboTke MUKPOINEKTPOHHbLIX YCTPONCTB. OpraHusauus
yoanéHHon paboTbl. PopmaThl parnoB 6a3 gaHHbIX Anst obMeHa AaHHbIMK MO MHTErpanbHbIM
cxemam u nx Tononornam: GDSII, MEBES, CIF, DXF. lNporpammbl 06paTHOro NpoeKkTnpoBaHus.
Mcnonb3oBaHne o6paTHOro NpoeKTMpoBaHUS A 3alnTbl MHTENNEKTYyanbHOM CO6CTBEHHOCTN.

dopma NpoMeXyTO4YHOM aTTecTauuun: 3ayeT

Koabl popmupyembix (chopmupoBaHHbIx) komneteHumn: OlK-4, MK-1
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MpunoxeHune 5. AHHOTaUUM NporpamMm y4e6HOM U NPOU3BOACTBEHHbIX NPAKTUK

Y4yeOHas npakTuka
No NOsyYeHUI0 NepBUYHbIX NPO¢heCCUOHaNbHbIX YMEHUN U HaBbIKOB,
B TOM YucCne NepBUYHbIX YMEHUM N HaBbIKOB
Hay4HO-UccrnenoBaTeribCKON AeATENbHOCTU

1. Lenu yyeGHOM NpaKTUKX MO NOMYYEHUIO NEPBUYHbIX NPOdEeCCUOHANbHbIX YMEHUM
M HaBbIKOB, B TOM 4YMChe NepBUYHbIX YMEHUA U HAaBbIKOB Hay4YHO-UCCreaoBaTeNIbCKOW ae-
ATENbHOCTH

Llenamun yd4ebHOM npakTUKM MO MOSMyYEHUIO MEPBUYHBIX MPOGECCUOHANBbHBIX YMEHUN ©
HaBbIKOB, B TOM YMCIE NEPBUYHbBIX YMEHMWI N HABbIKOB Hay4YHO-UCCeaoBaTENbCKON AeATENbHOCTU
ABNSAOTCA: 3HAKOMCTBO C OpraHu3auven HayudHblX uccrnegoBaHui B nabopartopusix yHUMBepcu-
TeTa, NPOUNbHbIX Hay4YHO-UCCNEeaoBaTENbCKUX MHCTUTYTOB, Hay4HO-UCCNenoBaTeNbCKUX W
NMPOMBILLNEHHbIX OpraHuM3auui, 3akpenneHne u yrnybneHne 3HaHun u yMeHUNn, nonyvYeHHbIX B
npoLecce TeopeTnyeckoro oby4yeHuns B pamkax y4ebHoro nnaHa; opmMmmpoBaHue arnemMeHToB 06-
LEeHay4YHbIX, COLMAarbHO-NMIMYHOCTHBLIX KOMMETEHLUMIN; NpuobpeTeHne npakTUYecKUX HaBbIKOB,
KOMMeTeHUM, a Takke onblTa CaMOCTOATENbHOM NpOodecCnoHanbHON AeATeNbHOCTU, CNnocob-
CTBYIOLLMX YCMNELHOMY OCBOEHUIO CreumanbHbIX AUCUUMNINH, N3ydaeMblX Ha NOCneayoLwmx Kyp-
cax B COOTBETCTBUM C TpeboBaHUAMMU 1 KBaNnUdUKaLMOHHOW XapakTepmnctmkon bakanasepa, ycra-
HoBneHHbIM1 ®IOC BO no Hanpaenenuto 03.03.03 «Pagnoduramka», Ha OCHOBE M3Yy4YEHUS CO-
BPEMEHHOIO MNPUKIagHOro M cheunanMsanpoBaHHOrO nporpammMHoro obecnedeHuns kadeapsbl
SNEKTPOHUKMN.

2. 3apaum y4eOHOM NPaKTUKKU NO NOJTy4YEHUIO NEPBUYHbIX NPO¢eCCUOHarNbHbIX YMEHUN U
HaBbIKOB, B TOM 4YUCIe NepBUYHbIX YMEHUN U HaBbLIKOB Hay4HO-UccnenoBaTenbCKon aes-
TeNnbHOCTU

OcHOBHbIMM 3aga4amu y4ebHON NpakTUKM MO NONYYEHUIO NEPBUYHBLIX MPOeCCnOHanbHbIX yMe-
HWA 1 HaBbIKOB, B TOM YMCIe NePBUYHBLIX YMEHUI U HaBbIKOB Hay4yHO-UCCNeaoBaTenbCKon aes-
TENbHOCTU ABMAKOTCA:
- O3HaKOMIIEHNE 0BY4aOLLNXCA C BbIYUCITUTENBHBIMU MOLLHOCTAMU Kadheapbl S51EKTPOHNKN;
- NpaKTU4eCKoe OCBOEHME ONepaLNOHHbIX CUCTEM U COBPEMEHHbIX KOMMbIOTEPHbLIX 0O0MNOYEK,;
- 3aKpensieHne n paclumpeHne HaBbIKOB UCMONb30BaHMS NakeToB NPUKNagHbIX NPOrpamm;
- O3HaKOMJIEHME CO Cneumannu3npoBaHHbIMU NakeTamMmmn NporpaMm KOMMNbIOTEPHOrO MOAENMPOBa-

HUS1 U NPOEKTUPOBAHUSA TEXHOSTOMMYECKNX NPOLLECCOB, NPUBOPOB 1 CUCTEM;
- co3gaHue n ocopmneHme otyeToB ¢ nomolbio naketa MS Office.

Y4yebHas npakTvka no nony4eHuto nepBuYHbIX NPodeCcCcMoHanbHbIX YMEHUA 1 HaBbIKOB, B

TOM YuCne MepBUYHbIX YMEHUN N HaBbLIKOB Hay4HO-UCCeAoBaTENbCKON OeATEeNbHOCTU UMeeT
Lenbto 3aKpenseHne 3HaHnn 1 yMeHUI, NoMNyYeHHbIX B NpoLecce n3yvyeHnsa amcunninud « MHgop-
MaUWOHHbIe TexHosormm», « OCHOBLI Hay4HbIX UCCNeoBaHUM B pagnoduaunkey, « Afiroputmbl u
A3bIKM NMPOrpaMMMPOBaHUAY, LUKNA MateMaTuyeckux ancunninH «MaTtemaTtudecknin aHanmsy,
«JluHenHas anrebpa», «AHanMTUYecKasa reoMeTpusi», a Takke nosiydeHne HaBbIKOB MpakTuye-
CKOWM paboTbl C BbIYNCANTENBHON TEXHUKOW N NporpaMmMmamMm MOL4ENNPOBaHUS.

B pesynbTate npoxoxaeHust y4eOHOM MpakTUKM NO MOMYyYEeHU0 NepPBUYHbBIX Npodeccuno-
HalbHbIX YMEHUM U HaBbIKOB, B TOM YMCIie NEePBUYHBIX YMEHUN N HABbLIKOB Hay4HO-UCCreaoBa-
TEeNbCKON OeATEeNbHOCTN CTYAEHTbI AOMKHbI:
3Hamp:

—opraHu3auuio n paboTy nogpasgeneHns NpeanpusaTus, MMeoLLEero B 3KCnnyaTauumn nokanbHble
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N ceTeBble y4ebHble KOMMIEKCHI;
— OENCTBYIOLLNE CTaHOaPTbl, TEXHUYECKNE YCINOBUS, NOMOXEHUS N MHCTPYKLUMN MO SKCNnyaTauuu
obopynoBaHus 1 NporpamMHoOro obecnevyeHnsi, 0poOpMMIEHNI0 TEXHUYECKON JOKYMEHTaLMW;
ymems:
— MCMNONb30BaThb OTAENbHbIE NAKeTbl MPOrpamMM KOMMbIOTEPHOIO pacyeTa U MOAENMPOBaHUS TeX-
HONOrMYECKMX NpoLieccoB, NpnBOPOB 1 CUCTEM,;
— KBanuduumMpoBaHHO NOMNb30BaTbCA NepUogMYEeCcKMMU, pedepaTnBHbIMU U CNPaBOYHO-MHGOP-
MauUWOHHbIMM N34aHUAMK NO NPOUIo cneunanbHOCTK, BKIoYas on-line NCTOYHUKY;

3a Bpemsi y4eOHOWM NPaKTUKX CTYAEHT LOSMKEH OCBOUTb MOSHbIN LMK peLleHns npakTude-
CKMX 3agay ¢ NpUMMeHeHNneM MHPOPMAaLMOHHbBIX TEXHOMOMNMA:
— MOCTaHOBKA 3aJauyu, BKIloYas ee MaTteMaTUYeCcKoe peLLEHNE;
— anroputMmnsauma 3agaym ¢ nsobpaxeHmem 6110K-CXxeMbl anropuTMa B CTaHgapTHON dhopme;
— peanusauus nporpamMmmbl B O4HOM U3 MHCTPYMEHTAalbHbIX Cpea NporpaMmmMmMpoBaHns, Moaenu-
poBaHuS;
— COCTaBlieHMe U 3alluTa oT4yeTa Mo NpPakTUKe B COOTBETCTBUMN C YCTAHOBIIEHHOW (POPMOWN C UC-
nonb3oBaHnem cpeacts MS Office.

Mporpammon y4ebHOM NpakTUKM NO NONYYEHMIO NEPBUYHBLIX NPOGECCUOHANBHBLIX YMEHNI
N HaBbIKOB, B TOM YMCIe NePBUYHbLIX YMEHUIM N HABBIKOB HAy4YHO-MUCCIiefoBaTeNbCKOW AeaTerb-
HOCTM NPeayCMOTPEHO HanncaHue oT4yeTa C NnocrneayoLen ero 3awmnTomn.

OCHOBHbIE HaBbIKW, MOMYy4YEHHbIE B X04€e NPOXOXAEHUS Y4eOHON NPaKTUKM MO MOSyYEHUIO
nepBUYHbIX NPO(ECCUOHANbHBIX YMEHUIN U HABbIKOB, B TOM YMCIE NEPBUYHBIX YMEHUIN U HABbLIKOB
Hay4HO-uccnegoBaTeNbCKOM AeATENbHOCTU MO MOMYYEHUIO NEPBUYHBIX YMEHUIN U HABbLIKOB MPO-
€KTHO-KOHCTPYKTOPCKOWN AEATENbHOCTU, MOTYT OblTb MCMOMb30BaHbl B AarlbHENLIEM NPU U3yye-
HUKM BNoka ANCUMNIIMH NPOMECCUOHANBLHOrO LMKNa, a Takke npu NPoOXoXaeHUM NPon3BOACTBEH-
HbIX MPaKTUK.

3. Bpewms npoBeaeHUs y4eOHOWN NPaKTUKK

YyebHas npakTuka no NonyyvyeHuo NePBUYHbIX NPOGECCUOHANbHbIX YMEHUA N HABbIKOB, B
TOM 4mCne NEPBUYHbIX YMEHUIA U HABbIKOB HAaY4YHO-UCCREeAOoBaTENbCKON OeATENbHOCTN NPOBO-
AUTCA Ha BbiNycKatoLwen kadenpe anekrpoHmkn BIY.

Cpokn npoBefeHns y4ebHOM NPakTUKM NO NOSTYYEHUIO NEPBUYHBLIX NPOdECCUOHaNbHbIX
YMEHMIA N HABbLIKOB, B TOM YMCIE MEPBUYHbLIX YMEHUA U HABbLIKOB Hay4HO-UCCEeA0BaTENbCKON
AEATENbHOCTU: NpakTUKa NPOBOAMTCS MO OKOHYAHMM MO OKOHYaHWUK 2-ro Kypca (4-ro cemectpa).
MpogomknTenbHOCTb NpakTukK - 2 Hegenu (108 yacos/3 3eT).

4. Bupa npakTtuku, cnocob n coopma ee npoBeaeHus

Bua npaktuku: yyebHas
Cnocob npoBeaeHns NpakTUKW: cmayuoHapHasi
dopma npoBeaeHUa NPakTUKK: QUCKpemHasi

5. CopepxaHue npakTUKu

O6wasn TpyooeMKocTb y4eOHOM NPaKTMKX MO NONYyYEeHU0 NePBUYHBLIX NPOdeCcCMoHarnbHbIX yme-
HWA N HaBbIKOB, B TOM YMCNE NEPBUYHBLIX YMEHWUA N HABbIKOB Hay4YHO-UCCReAoBaTENbCKON Aed-
TenbHOCTU cocTaBnsAeT 3 3a4eTHble eanHMLbI/108 yacos.
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1 OpraHusaumoHHbIe MNpoBeneHne MHCTpyKTaxa no TexHuke bes- Onpoc ¢ oT-
MeponpusaTUS onacHocTu npu paboTte B nabopatopusix 1 no no- 2 METKOM B XKyp-
PSAKY NPOXOXAEHUSA MPaKTUKM. Hane no Th
2 O3HaKOMUTENBHLIN O630pHas nekuusi Mo KOMMbOTEPHLIM TEX-
aTan HOMorvam, ncnonb3yemMmblM B pa3paboTtke 1 npo-
N3BOACTBE OCHOBHbIX TUMOB U3AENNIN 3NEKTPOH-
HOWN TEXHUKM.
O3HakoMneHne obyvarowmxcs ¢ BbIYUCTIU- Paboune
TeNbHbIMA  MOLLHOCTAMM Kadeapbl 3MeKkTpo- 16 3anucu ans
HUKWN. odopmneHnsa
OKCKypCUM MO Hay4HO-NPOM3BOACTBEHHbIM oT4yeTa
N Hay4HO-obpasoBaTernbHbIM nogpasaeneHusam
n nabopartopusam BI'Y.
3 MpakTnyeckui OcBoeHMe KOMMbIOTEPHLIX CPEeACTB peLleHus Pa6ouve
aTan npuKnagHbelX U npodeccuoHanbHbIX 3agay no 3anucn ans
pagnModur3nKe N ANEKTPOHMKE 27 odpopMneHNs
oT4yeTa
PelueHne npodunbHbIX 1 NpodeccnoHanbHbIX
3agauv:
- hu3nyeckasn NocTaHOBKa 3adauu;
- BbI6Op 1 060CHOBaHME MaTeEMaTUYECKNX MEeTO- PaGoune
AOB peLieHuns, 3anucy ans
- obocHoBaHWe 1 BbIGOp NporpaMmHbIX CPeACTB o4 ocpopMneHns
peLueHn:, oTyeTa
- paspaboTka anroputma pelueHus nocTaBneH-
HOW 3agayu;
- NpoBeAEeHMEe YNCNEHHbIX SKCNEPUMEHTOB.
4 3akntounTtenbHbin  |O6paboTka U aHanM3 Nosny4YeHHon MHdopma- OTyer
aTan gmm, NOAroToBKa OTYeTa No MpakTuKe. N0 NpaKTUKe.
almTa oT4yeTa Mo npakTuke. 9 3awuTa pe-
3ynbTaToB
NpPaKkTUKK

Bo Bpems npoBeaeHns Npom3BoACTBEHHOW NPAKTUKN MOTYT UCMONb30BaTLCA CrieaytoLime
TEXHOMOMM:

- aHanUTUYecKne BbIYUCTIEHUS, B TOM YMCIE KOMMbIOTEPHBIE;

- YACTNEHHbBIE BbIYUCMEHUS, B TOM YMCNE KOMMbIOTEPHBIE;

- aHanoroBoe MoJenupoBaHune NPOLECCOB 1 YCTPOWCTB NOCPEACTBOM CO3[aHNs MaKeTOB;

- UMPOBOE MOAENMPOBaHKE MPOLECCOB U YCTPOMCTB Ha KOMMbIOTEpE.
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MpenycmaTtpuBaeTcsi NpoBeAeHNe CaMOCTOSATENbHOW paboTbl CTYAEHTOB No4 KOHTPOeM
npenogaeatens. OcyuiecTBnsieTcs o6ydeHne npasunam HanncaHus HayyYHblX OTYETOB U TPEHU-
POBKW OOKMNaAoB O pe3ynbTaTtax UccrnegoBaHuin.

NHonBuayanbHble 3aaHns Ha BECb Nepuo NpoM3BOACTBEHHON NPaKTUKK NpeanaratTcs
Ka)kaoMy CTYAEHTY ero Hay4HbiM pykoBoauTenem oT kacdeapbl. CTyaeHTaMm Heo6X0AMMO BECTU
WHAMBMAYANbHBIA OTYET NO NpPaKkTUKe, HEe CTECHSTLCS 3afaBaTb NpernofaBaTento BOnpochkl ANns
yrny6neHHoro NoHMMaHust KOHKPeTHbIX MpoGreM MUKPOSMEKTPOHMKM M MONYyNnpOBOAHUKOBOMO
npounseoAcTea. [1ns NofHOro NoHMMaHus MaTepuana crnegyeT akTUBHO MCMONb30BaTb KOHCY b-
Tauun ¢ Hay4YHbIM PyKOBOOAUTENEM.

6. PopMbl NPOMEXYTOYHOM aTTecTauum (No UToram NPaKTUKKU) — 3a4eT No pesdynbTartam 3a-
LWNTbI OTYeTa.

7. Koabl opmupyembix komneteHumn Ol1K-3, MNMK-3

MpousBoacTBeHHAsA NpPaKTUKa MO NOy4YeHUO
npod)eccuoHanbHbIX YMEHUI U ONbiTa NpodecCUOHaNbLHON AeATeNbLHOCTHU

1. Uenu npou3BoACTBEHHOM MPaKTUKU MO MONy4YeHUo npodeccmoHanbHbIX YMEHUA U
onbITa feATEeNbLHOCTH

Llenb Nnpon3BoACTBEHHOW MPAKTUKM MO NOMyYEHUO NpodecCuoHanbHbiX YMEHUA N OnbITa
npoeccrmoHanbHON AeATENBHOCTU COCTOUT B O3HAKOMIEHUSA CTYAEHTOB C Buaamu byayuien npo-
dreccnoHanbHOM AeATENbHOCTU, POPMUPOBAHMS NPAKTUYECKNX HABLIKOB, YMEHWI, NPUobpeTeHus
OnbITa BbIMNOMHEHUS MHXEHEPHbIX N Hay4YHO-UCCeaoBaTenbCkMx paboT, NPUMEHEHUN COBPEMEH-
HbIX PaaNodPU3NYECKNX U MHGOPMALMOHHBIX TEXHONOIMMN.

2. 3apgauu Npou3BOACTBEHHOM MPAaKTUKM NO NOJyYeHUIo NpodpecCcUoHanbHbIX YMEHUN U
onbITa NpodeccuoHanLHON AesaTeNnbLHOCTH

3agayamu NPoOv3BOACTBEHHOW MPAKTUKM MO MOSNYYEHUIO NPOMECCUOHArNbHbIX YMEHUN U
onbiTa NpodeccnoHanbHON AeATENbHOCTU B COOTBETCTBUM C NMPOdUNBLHON HanpaBrieHHOCTbIO
obpasoBarenbHOM NporpaMmmbl U BUAaMn NpodeCccuoHanbHOM AeATENbHOCTU ABMAATCSA:

Hay4Ho-uccriedogameribckasi 0esimeslbHoCMb!

— OCBO€EHMEe MeTOA0B HayYHbIX UCCeg0oBaHUM;

— OCBOEHMe Teopun 1 Moaenewn;

— MaTeMaTu4ecKoe MOAENUPOBAHNE NMPOLIECCOB N OOBHEKTOB;

— NpOBEeAEHME 3KCMEPUMEHTOB NO 3a4aHHON METOANKE;

— 0bpaboTka Nosly4YeHHbIX pe3ynbTaToB Ha COBPEMEHHOM YPOBHE N UX aHaNu3,;

— paboTta c Hay4yHOM NUTEepaTypon C UCMNOMb30BAaHMEM HOBbIX MHAOPMALMVOHHBLIX TEXHOMOMNN,
ClneXeHue 3a Hay4YHOW NepuoanKon;

— MOAroTOBKAa AAHHbIX AN COCTaBneHus 0630poB, OTYETOB M HAy4YHbIX NyOnNuKauui;

— y4yacTue B NoAroToBke U 0POPMIIEHMM HAy4YHbIX CTaTen;

— y4yacTue B COCTaBfeHNN OTYETOB N JOKITAA0B O Hay4YHO-UCCneaoBaTenbLCKon paboTe, yyacTune
B Hay4HbIX KOHPEePEHLMSX N CEMUHapaX.

3. MecTo 1 Bpemsi NpoBeAeHUs NPOU3BOACTBEHHOM NMPAKTUKKU MO Nony4yeHuo npodeccuo-
HanbHbIX YMEHUN 1 ONbiTa NPOEKTHO-KOHCTPYKTOPCKOWN AeATeNbHOCTH
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bazamn npaktukn aenstotca AO «KoHuepH «Cossesgme» (r. Boponex), AO «BHUU
«Bera», AO «Moaynb-B», AO HINL "3JIBUC", A0 «CkaH NHXNHUPUHT Tenekom», 4YTO COOTBET-
cTByeT TpeboBaHuaM PenepanbHOro rocygapctBeHHoro obpasoBaTenbHOro ctaHgapTa Hanpae-
nenna 03.03.03 «Pagunoduaukar». B atom cnyyae odopmnsetcs [orosop mexay BI'Y v npea-
npuaTnem, rae obyyarowmimncs BoiMOMHAET NPON3BOACTBEHHYIO NPAKTUKY MO NOSyYeHuto npodec-
CVOHarbHbIX YMEHUIN 1 onbiTa NPodeCCUOHanbHON AeATeNbHOCTU.

Cpokun npoBefeHnst NpakTUKKU: NpakTuka npoBoanTca B 6 cemecTpe 3 Kypca; Npogomku-
TernbHOCTb NpaKkTukn - 2 Hegenu (108 yacos/3 3eT).

4. Buna npaktukun, cnoco6 u chopma ee npoBeaeHus

Bua npaktuku: npoussodcmeeHHasi
Cnocob npoBeneHns NpakTUKN: cmauuoHapHasi, 8ble30Hasi
dopma npoBeneHNs NPaKTUKN: OUCKpemHasi

5. CTpyKkTypa 1 cogepxxaHme npousBOACTBEHHOMW MPaKTUKU MO NoslyvyeHuto npodeccuo-
HaNnbHbIX YMEHMA U ONbiTa NPOPeCCUOHANBLHON AeATeNbHOCTU, NPOEKTHO-KOHCTPYKTOp-
CKoM

MpoAomKNTENBHOCTL NPOM3BOACTBEHHON NMPAKTUKK, TEXHOMornyeckon - 2 Hegenn (108
Yyacos/3 3eT).

.
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No Paspenbl Buabl npoMsBoACTBEHHOW PaGoThl 2828
- (3Tanbl) Ha npakTuKe 2o
n/n 08 .7
NPaKTUKU =2°Pn
= X o—
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1 |OpraHusaumoH- |lonyyeHne NponyckoB, MHCTPYKTaXKM No TexHuke GesonacHo- 9
Hble Meponpusi- [CTU 1 Ap., NONy4YeHue cneuoaexabi
2 |3HakoMcTBO C O6G3opHas nekuus no TemaTtuke NpPeanpusaTUa ¢ paccMoTpe-
npeanpuaTUEM  [HUEM TEXHOMOrMn MPOU3BOACTBA OCHOBHBLIX TUMOB U3OENuii 9

CBY 21neKTpOHHOM TEXHUKN. DKCKYPCUM NO Lexam 1 otgenam

3 |OsHakomneHue ¢ |YyacToK Hay4YHO-MccrnegoBaTesbCkon paboThbl.

meTogamu pa- CekTop pa3paboTkm anroputmMoB paboTbl yCTPONCTBA.

60Tl CeKTop CXeMOTEXHNYECKOro NPOEKTUPOBAHMUS.

CekTop pa3paboTku nevaTHbIX nnart.

CekTOop nporpaMmmMMpoBaHUsA CUrHarnbHbIX NPOLLECCOPOB, MUK-
pokoHTponnepowm, MIAC. 81
Y4yacTok TeCTUPOBaHUS U HACTPOKKM.

JTabopatopusa KOHTpoNsd napameTpoB M UCMbITAHUS U3LENnii
SNEKTPOHHOM TEXHUKM:

O6paboTka 1 aHanNn3 Nony4YeHHoOM MHOpMaLMm1, NOAroTOBKA
oT4YeTa MO NPaKTUKe.

4 |BakntounTtenbHbin |[ObpaboTka 1 aHanms nony4eHHon nHdopmMaumm, NogroToBka
aTan oT4yeTa Mo NpaKTuKe. 9
3awmTa oT4yeTa no NpaKkTuke
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6. Popma NpoMeXXyTOYHOM aTTecTaumm (Mo UToram NpPakTUKKU) — 3a4eT No pesynbTaTam 3a-
LWNTbI OTYeTa.

7. Kogbl dopmupyembix komneteHuum NK-1, IMNMK-2

NMpousBoacTBeHHasA NpakTukKa, npeaaunioMHas
1. Lenu npousBoacTBEHHOW NPaKTUKKU, NpeaaunnoMHON

OCHOBHbIMU LleNsMn NPON3BOLACTBEHHOW NPeaAMNITIOMHON NPaKTUKK ABMSIOTCA: 3aKpense-
HWE N pacLuMpeHne TEOPETUYECKMNX 3HAHUIN U NPaAKTUYECKUX HaBbIKOB B HAy4YHO-MCCneaoBaTeNb-
ckon paboTe n npodeccrmoHanbHONM AeATENbHOCTU, COOp CTyaeHTaMn HeobxoaMMoro Ans Bbl-
NoSIHEHMST BbINYCKHOM OakanaBpckon paboTbl MaTepuana, COBepLUEHCTBOBaHWE npodeccuno-
HanbHbIX YMEHU ero 06paboTkM 1 aHanuaa, a Takke:

2. 3apayv NpakTUKKU

3agavyamMmy NpOM3BOLACTBEHHOM MNPaKTUKK, NPEeaaVniIOMHON B COOTBETCTBMM C MPOCUnbHOM

HanpaBneHHOCTbIO 0bpa3oBaTeNbHON NPorpaMmmbl U Bugamm npodeccnoHanbHON AeaTeNbHOCTH

ABNSAOTCA:

— 0bpaboTka Nony4yeHHbIX pe3ynbTaToB Ha COBPEMEHHOM YPOBHE N UX aHaNu3;

— paboTta c Hay4yHOW NUTEepaTypon C NUCMNOMb30BAaHMEM HOBbIX MHGOPMALVOHHBLIX TEXHOMOMNNA,
cnexeHue 3a Hay4yHOW NepuoanKon;

— MOAroTOBKAa AAHHbIX ANSA cOCTaBneHus 0630poB..

3. MecTo 1 Bpemsi npoBeAeHUs NPOU3BOACTBEHHON NPaKTUKK, NPeaaUNTIOMHON

[Mpoun3BoacTBEHHAsA NpakTuka, NpeaanniioMHas NPOBOAUTCH Ha NPOMUNbHBIX NPeanpus-
TUSAX, oUpMax 1 opraHmsaumsx, Mmbo B CTPYKTYPHbIX nogpasgeneHunsax BopoHexckoro rocyaap-
CTBEHHOrO YHMBEpPCUTETA, Hay4Has M NpakTuyeckas OesaTenbHOCTb KOTOPbIX CBSi3aHa C UCMOMb-
30BaHWEM MPOEKTHbLIX N UHPOPMALIMOHHBIX METOAOB U TEXHONOMMM B 06nactu pasnounankm n
SNEKTPOHUKN.

basamu npegamMnnoMHOM NPaKTUKK ABASOTCS:

- nabopaTtopHbIn hoHA Kadenpbl SNEKTPOHMKN U3NYECKOro dakynbTeTa yHMBEPCUTETA;

- HAN dounankm BopoHEXCKOro rocyHnBepcuTeTa;

- AO «KoHuepH «Co3Be3ane»
n gpyrme npounbHble opraHnsauum u NpeanpusTus, 4To cooTBeTCcTBYeT TpeboBaHuam dege-
panbHOro rocygapcTBeHHOro obpasoBatenbHoro crangapta Hanpasnernna 03.03.03 «Pagnodu-
3MKa».

Cpoku npoBedeHNsa NpakTUKK: NpakTuka NpoBoauTcs B 8 cemecTpe 4 Kypca; NpoaoSiKu-
TernbHOCTb NpakTukn 2 Hegenu (108 yacos/6 3eT).

4. Bup npaktuku, cnocob n chopma ee nposegeHus
Bua npaktukn: npoussodcmeeHHasi
Cnocob npoBegeHus NpakTUKN: cmayuoHapHasi, 8ble30Hasi

dDopma npoBeaeHnA NpakTukKn: OUCermHaFI

5. CopgepxaHme NponM3BOACTBEHHOMW NPAKTUKK, NpeaanunsioMHON
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eanHuy, 108 yacos.
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1 Moarotosutens- |{C6op mMatepuarnoB M NoAroToBka K Hanuca-
HbIA 3Tan HWIO BbIMYCKHOWM KBanMduKaLnoHHOM paboThbl 9
2 |O6paboTtka n|AHanus nutepartypsbl, CBA3aHHON C NpeaMeT-
aHanu3 nony4eH-|Hon obnacTblo NccnefoBaHuii 9 O630p NuUTepaTypbl
HOW  WMHpopma-
v 06
OCHOBaHMe METOA0B M CPEACTB pPeLLEeHNS
TEOPETUYECKNX BOMPOCOB W 3KCMEPUMEH- OGOCHOBaHNE MeTo-
TanbHbIX UCCNeaoBaHMM NOCTaBMEHHOW 3a- 9 [I0B U CPeAcTB pelle-
Aa4qn HWA NOCTaBreHHOW 3a-
Aauu
3  |OKcnepumen- PaspaboTtka nporpammHON 4acTn peLLeHus OdopmneHne npo-
TasnbHO-MCCea0-| NOCTaBNEeHHON 3aaaqn 27 rpaMMHOro obGecneye-
BaTeNbCKUIN 3Tan HUS
PaspaboTka akcnepumeHTanbHON Yyactu pe- OdbopmneHune pesynb-
LLEHNSA NOCTaBEHHOW 3agaun TaTOB  MOAenvpoBa-
27 HWS1, SKCNepUMeHTanb-
HbIX  WCCIegoBaHWUN,
Bepudmkaunm
4 3aknountenb-  |[NogrotoBka U HaNMcaHWe BbIMYCKHOW KBasu-
HbI 3Tan pUKaLMoHHOM paboThbl 07 OdbopmnieHme BKP
6. ®dopma npomexyToyHOM artrectaumm (N0 MTOraMm  MNpPOU3BOACTBEHHOM

NpPaKTUKU) — 3alLMTa OTYETa C OLIEHKON

7. Kogbl popmupyembix komneteHumn MNK-1, MNMK-2, NMK-3
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MpunoxeHune 6. CBegeHns o 6MbNnMoTe4yHoOM u MHPOpMaLMOHHOM obecrneyeHun OCHOB-
HOM obpa3oBaTenibHOW NporpaMmmbl

Ne HanmeHoBaHme nokasarend EanHnuya 3HayeHune
n/n namepe- cBeaeHun
Husa/
3Ha4yeHune
1. | Hannyune B opraHmsaumm anekTpoHHo-6ubnmo- ecTb OBbC YHuBepcu-
TEYHOW CUCTEMBI (INIEKTPOHHOM BUBINOTEKN) TeTckasa 6ub-
nuoTeka
(biblioclub.ru)
2. | Obuiee KOnNMM4YeCcTBO HAMMEHOBAHMI OCHOBHOWM eq. 152

nutepatypbl, ykazaHHoW B paboumnx nporpammax
ANCUMNITMH (MoAYyNen), UMEIOLLIXCA B 3r1eK-
TPOHHOM KaTanore 3fIeKTPOHHO-6MBNMoTEUYHON
CUCTEMbI

3. | ObLwee konMyecTso HaMMEHOBaHWI OOMNOMHU- en. 36
TeNbHOW NuTepaTypbl, ykazaHHOW B pabounx
nporpaMmmax agucumnnud (Mogynemn), nmeto-
LLIXCS B NEKTPOHHOM KaTanore afeKTPOHHO-
BMBNMoTEYHON CUCTEMBI

4. | Obwiee KoNMYeCTBO NeYaTHbIX U34aHNN OCHOB- en. 1307
HOW NnUTEpaTypbl, NEPEYNCIIEHHON B paboumnx
nporpamMmmax ANCUUnInH (Mogynemn), B HaNU4um
(cymmapHoO€e KoOnn4ecTBO 3K3eMnNsipoB) B GUG-
nuoTeke No OCHOBHOM obpasoBaTenbHOM Npo-
rpamme

5. | Obwee KonM4yecTso HAaMMEHOBAHMI OCHOBHOMN en. 61
nuTeparypbl, nepevncrieHHon B paboymx npo-
rpammMax gucumnnuH (Moaynen), B HanMyunm B
6mbnuoTteke No 0OCHOBHOWM 06pa3oBaTENbHOM
nporpamme

6. | Obwee KoNMYecTBO NevYaTHbIX n3gaHum Oonorn- en. 4129
HUTENbHOW NUTEpaTypbl, NEPEYNCNEHHON B pa-
Boumnx Nnporpammax gucumninuH (moagynen), B
Hann4MM (CyMMapHOE KOSNIMYECTBO 3K3eMNs-
poB) B 6nbnuoTteke no oCHoBHOM 0b6pa3oBa-
TeNbHOW NporpaMmme

7. | ObLwee KoNMMYecTBO HaMMEHOBaHUI OOMNOMHU- en. 251
TEenbHOW NuTepaTypbl, NepeyncrneHHomn B pabo-
4Ynx Nporpammax AUCUMninH (moaynen), B
Hann4nn B OMbnmnoTeke NO OCHOBHOW obpa3oBa-
TeNbHOW nporpaMmme
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OuncumnnuHbl MepeyeHb 06opyaoBaHUA MecTo pacnonoxeHus
YyebHag ayantopus gnsi npoeaeHust | r. BopoHex, YHMBepcuteTckasi
3aHATUM NEKLMOHHOTO TUMNa: HOYTOYK, nn., 1, ayn. 436
MyNbTUMeANa-NPOEKTOP, IKpaH
Y4yebHasa ayauTtopus onsa nposeaeHus | r. BopoHex, YHusepcutetckas
MCTOpVIFI CEMUHAPCKMX N NpakTU4eckux 3aHatui | nn., 1, aya. 190

AyamTopus Ans caMoCTOATENbHOW pa-
60TbI, KOMMBIOTEPHbIN KNacc ¢ JOCTY-
noMm K cet «IHTepHeT»: KoMnbloTepbl
(MOHMTOPBI, cucTemHble 6noku) (15
wr.)

r. BopoHex, YHuBepcuteTtckas
nn., 1, ayg. 313a

Pycckun s3bik 1 KynbTypa
peun

YuebHasn ayautopusi ons NnpoBeaeHust
3aHATUIA JIEKLIMOHHOTO TWMa: HOYTOYK,
MyIbTMMeana-npoeKkTop, 3KpaH

AyauTtopusa ans camocToaTeNbHONM pa-
60Tbl, KOMMBLIOTEPHBIN Kracc ¢ AOCTY-
NoM K ceTu «/IHTepHeT»: KOMNbIOTEpPHI
(MOHMTOpBI, cucTeMHbIe Bnoku) (15
wT.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 430

r. BopoHex, YHuBepcuTeTCcKas
nn., 1, ayg. 313a

YuebHas ayautopusi onsi NpoBeaeHust
3aHATUIA NIEKLIMOHHOTO TWMNa: HOYTOYK,
MynbTMMeana-npoeKkTop, 3KpaH

YyebHasa ayauTopust ons npoBeaeHus

r. BopoHex, YHuBepcuteTckas
nn., 1, aya. 436

r. BopoHex, YHuBepcuteTckas

SKOHOMMIKA CEMUHAPCKMX N NpakTU4eckux 3aHatui | n., 1, ayg. 190
Ayauntopus ans caMmocTosTensHon pa- | r. BopoHex, YHusepcutetckas
©0Tbl, KOMMNBIOTEPHBIN KNAcc C JOCTY- nn., 1, ayg. 313a
nom K ceTn «HTepHeT»: KOMNbIOTEPDI
(MOHMTOpBI, cucTeMHbIe Brnoku) (15
wT.)
YyebHas ayamTtopus ons npoeefeHus | r. BopoHex, YHuBepcutetckas
3aHSTUN NEKLUNOHHOTO TUNa: HOYTOVYK, nn., 1, ayg. 436
MynbTUMEANa-NPOEKTOP, 3KPaH
lNpaBoBeaeHne AyaouTtopua ana camoctoaTensHOM pa- | r. BopoHex, YHuBepcuteTckas
©0TbI, KOMMNBIOTEPHBIN KIAcc C JOCTY- nn., 1, ayg. 313a
nom K cetn «HTepHET»: KOMNbIOTEPDI
(MOHMTOPBI, cucTemHble 6noku) (15
wr.)
Y4yebHasa ayauTtopus onsa nposeaeHus | r. BopoHex, YHusepcutetckas
3aHSITUIA NEKLNOHHOTO TUNa: HOYTOVYK, nn., 1, aya. 290
MYyNbTUMeANa-NPOEKTOp, aKpaH
YyebHasa ayauTtopus ons npoeegeHus | r. BopoHex, YHuBepcutetckas
CDI/IJ'IOCOd)VIFI CEMWHaPCKMX N NpakTU4eckux 3aHatnim | nn., 1, aya. 318

Ayantopua onsi caMOCTOATESNTbHON pa-
60Tbl, KOMMBLIOTEPHBIN Kracc ¢ AOCTY-
MOoM K ceTu «/IHTepHeT»: KOMMNbIOTEPDI
(MOHMTOPBI, cuctemHble 6noku) (15
wr.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 313a

MHOCTpaHHbIN SA3bIK

JInHradoHHbIN KAaBUHET: KAaCCEeTHLIN
MarHUTOgOH, HOyTOYK, MynbTUMeana-
NpoeKTop, aKpaH

r. BopoHex, YHuBepcuTeTCcKas
nn., 1, ayg. 231
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AyamTopusi 4nsi CaMOCTOATENbHOW pa-
B0ThI, KOMMbLIOTEPHBIN Kracc ¢ AOCTY-
MOoM K ceTu «VIHTEPHET»: KOMMNbIOTEPHI
(MOHUTOPLI, cucTeMHbIe 6rokn) (15
wr.)

r. BopoHex, YHuBepcuteTckasi
nn., 1, ayg. 313a

MexaHuka, obwunm gunsmn-
YECKNN NPaKTUKYM

YuyebHasa ayautopus ons nposBeaeHus
3aHATUIA NEKUMOHHOTO TUNa: HOYTOYK,
MynbTUMeANa-NPoOEKTop, KpaH

Y4yebHas ayamuTopusi 4ns NpoBEAEHUS
CEMUHAPCKMX, NPaKTUYECKNX 3aHATUN,
nabopartopus obLiero uranyeckoro
NpakTKyMa no MexaHuKe:

- KOMMNJEKT pr3nyecknx Nnpmbopos
K®I1 (mastHuk O6epbeka, M'mpockon,
YHuBepcanbHbIn MasTHUK, KpyTunb-
HbI MaATHUK, MasaTHUK Makceenna);
- 6BannUCTUYECKMN MaSITHUK;

- yCTaHOBKa AN onpenerneHnst MOMeH-
TOB MHEepLun Ten 1 NPoBepKn Teo-
pembl [NonreHca-LUtenHepa (Tpudu-
NSIPHbINA NOABEC, 3NEKTPOHHbIN CEKYH-
aomep) — 2 yCTaHOBKY;

- KPYTUIBHBIA MasiTHUK;

- yCTaHOBKa AN onpeaeneHns MOMeH-
TOB MHEepLMX TBEPObIX TEN;

- yCTaHOBKa A11a onpegerneHns mMo-
4yns ynpyroctu;

- LWUTAHreHUMpKynn (5 MHCTPYMEHTOB),
BECbI pblyaXHble ¢ pazHoBecamu (3
npubopa);

- kKOoMNbloTep Ans 06paboTkM pe3ynb-
TaTOB BbIYNCIEHWN

AyamTopusi 4nsi CaMOCTOATENbHOW pa-
60ThI, KOMMbLIOTEPHBIN Kracc ¢ AOCTY-
MOM K ceTu «VIHTEPHET»: KOMMNbIOTEPHI
(MOHUTOPLI, cucTeMHbIe 6rokn) (15
wr.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayn. 428

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 145

r. BopoHex, YHuBepcuteTckasi
nn., 1, ayg. 313a

MonekynapHasa dusuka,
obLwunn msnyecknin npak-
TUKYM

YyebHasa ayautopus ons npoBeaeHus
3aHATUIA NEKUMOHHOTO TUNa: HOYTOYK,
MynbTUMeANa-NPoOeKTop, KpaH

YyebHas ayautopusi ons NpoBeaeHus
CEMUHAPCKUX, NPaKTUYECKUX 3aHATUN,
nabopartopust obLiero dranyeckoro
npakTUKyMa no MosekynsipHomn usnke
1 TepMOaMHAMUKE:

- nocka NanbToHa;

- yCTaHOBKa 41151 U3y4YeHunst bueHnn
(konebaHuIn cBA3aHHLIX CUCTEM);

- YyCTaHOBKa Ansi UccneaoBaHus 3aTy-
XawLux konebanun;

- yCTaHOBKa Ansi onpeaeneHnst AnvHbl
cBobogHoro npobera Monekyn Bo3-
ayxa (2 wr.);

- BuckosmmeTp OcTBanbaa;

- yCTaHOBKa As1si onpeaeneHms koad-
hvLMeHTa BHYTPEHHENO TPEHUS METO-
gom CTokca;

- POTALUMOHHbIV BUCKO3UMETD;

r. BopoHex, YHuBepcuteTckas
nn., 1, ayn. 428

r. BopoHex, YHuBepcuteTtckas
nn., 1, ayg. 145
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- yCTaHOBKa 4118 onpeeneHus no-
BEPXHOCTHOIO HaTsXKEHWS BOAbI;

- yCTaHOBKa 4118 onpeferneHuns 3asu-
CMMOCTM NMOBEPXHOCTHOTO HaTSKEHNS
BOAbl OT Temnepartypsbl (2 Wr.);

- yCTaHOBKa 4118 onpeeneHns Koad-
duUumeHT 06 bEMHOr0O paclumpeHus
YKVUOKOCTEWN;

- yCTaHOBKa Ans onpegeneHns ckopo-
CTY 3ByKa UHTepdEepPEeHLNOHHbIM Me-
TOAOM,;

- TKO gnsa nab. «Monekyn.cwms. n Tep-
moauHam.»: ®MNT1-1, riT1-3, OrT1-
6, ®I1T1-8, ®MNT1-10, PrT1-11;

- KOMMblOTEp Ans 06paboTkn pesyrb-
TaToB BblYUCNEHNN

Ayantopus ans caMocTosATENbHON pa-
B0Tbl, KOMMbLIOTEPHBIN KNAcc ¢ JOCTY-
NoM K ceTu «IHTepHeT»: KOMNbIOTEpPHI
(MOHMTOpBI, cucTeMHbIe Brnoku) (15
wT.)

r. BopoHex, YHuBepcuTeTcKas
nn., 1, ayg. 313a

ONEeKTPUYECTBO U MarHe-
TN3M, 06N PU3NYECKNI
NPaKTUKyM

YyebHas ayoutTopua anda nposeneHuaA
3aHATUI NEKUMOHHOro TUna: H0yT6yK,
MynbTUMeOna-rnpoeKTop, 3KpaH

Y4yebHasa ayauTopus 4nis NpoBeAeHUs
CEMVHAaPCKMX, NPAKTUYECKNX 3aHATUN,
nabopartopus obuiero uranyeckoro
NpakTUKyMa no 3reKTpUYeCcTBY M mar-
HEeTU3My:

- nabopaTopHoe 06opyaoBaHNS AN
BbINONHEHUs1 paboT No onpegeneHunto
yAenbHOro 3apsifa anekTpoHa B BaKy-
YMHOM AMOAE U METOAOM MarHeTpoHa,
MO M3YYEHUIO 3NIEKTPOHHOIO OCLIMIMIO-
rpada, Mo U3y4yeHuto anekTpocTaTuye-
CKOro nons, no nccnegoBaHnio Npo-
uecca 3apsga v paspsiga KoHaeHca-
TOpa, MO N3YYEHNIO CEerHeTOANEKTPU-
KOB, NO onpeAeneHnto TeMnepaTypHoin
3aBUCUMOCTU CONPOTUBIIEHNS MeTar-
noB, No onpeaeneHnto ropu3oHTanb-
HOW cocTaBnsAoLe MarHUTHOIO Nons
3emMnu pa3nuyHbIMM MeTogamu, no mc-
cnepoBaHuWIo NeTnu ructepesnca dep-
pOMarHeTMKoB, NO ONpeaeneHno
3NEeKTPOANHAMUNYECKOW MOCTOSTHHOW,
MO U3Y4YEHMIO 3aKOHOB NMEPEMEHHOTO
TOKa, NO nccnegoBaHnio NOMNynpoBOA-
HWKOBBIX BbINpsiMUTENEN 1 onpeaerne-
HWO paboTbl BbIXOAA;

- ocumnnorpad C1-178.1 (4 wr.);
SNEKTPOHHbIN cekyHaomep; Habop Ans
OEMOHCTpaLMmM 3NeKTPUYECKNX NOnen;
- KOMNbloTep Ans 06paboTkM pe3ynb-
TaTOB BbIYMCEHUN

Ayautopusi onsi camocTosATeNbHON pa-
60Tbl, KOMMbIOTEPHbIN KNacc ¢ AOCTY-
MoMm K ceTn «MIHTepHeT»: KoMMbIOTEPbI

r. BopoHex, YHuBepcuteTtckas
nn., 1, ayg. 428

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 103

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 313a
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(MOHMTOpBI, cucTemHble 6noku) (15
wT.)

KonebaHusa v BonHbI, on-
TUKa, odLwmnn domsndeckmi
NPaKTUKyM

YuebHas ayautopusi onsi NpoBeaeHust
3aHATUIA NIEKLIMOHHOTO TWMa: HOYTOYK,
MyIbTMMeAna-npoeKkTop, 3KpaH

Y4yebHasa ayauTopus Ans npoBeaeHns
CEMUHAPCKNX, NPaKTUYECKUX 3aHATUN,
nabopartopus obuiero puranyeckoro
npakTukyMa no onTuke:
nabopaTtopHble komnnekcbl JIKO-11,
JIKO-1A, JIKO-3, nabopaTtopHble Mo-
aynm MPO-1, MPO-2, MPO-3, Bkrto-
yarowue, B TOM Yncne, refimn-HeoHo-
Bbl1 U NOSTYNPOBOAHNKOBBIN fnasepsbl,
rOHMOMETPBbI, pepakTomeTp, POTOKO-
nopMMeTpbl, MOHOXpPOMaTOpbl, ONTU-
Yyeckne MoayrnbHble YCTAHOBKM C Habo-
pamu moaynen, o6bekTUBbI, AyroBble
PTYTHbIE NMaMbl C UCTOMHMUKAMW NUTa-
HUS1, NONSIPUMETPbI, MUKPOCKONbI,
NVH3bI, KIOBETHI, KONObI, MEH3YPKU, XM~
MUKaTbl, ronorpadguyeckas 4eMOH-
CTpauMOHHasa YCTaHOBKa;

- nonspumeTp Kpyroson CM-3;

- pedopakTomeTp NOP-45462M;

- poTtomeTp KOK-5M.

Ayantopua onsi caMOCTOATESNIbHON pa-
B0Tbl, KOMMbLIOTEPHBIN KNAcc ¢ JOCTY-
NoM K ceTn «IHTepHeT»: KOMNbIOTEPHI
(MOHMTOpBI, cucTeMHbIe Bnoku) (15
wT.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayn. 428

r. BopoHex, YHuBepcuTeTcKkas
nn., 1, ayg. 427

r. BopoHex, YHuBepcuTeTcKkas
nn., 1, ayg. 313a

ATOMHas msunka

YuebHasa ayautopusi Ans NnpoBeaeHust
3aHATUIA NIEKLIMOHHOTO TWMa: HOYTOYK,
MynbTUMeana-npoeKkTop, 3KpaH

Y4ebHble ayauTopum Ans npoBeaeHus
CEMVHaPCKMX, NPaKTU4eCKnx n nado-
paTOpPHbIX 3aHATUN:

- yyebHast nabopaTopus peHTreHo-
CTPYKTYPHOrO aHanusa, ocHalleHHas
obopyaoBaHueM: peHTreHocnekTpanbs-
Haqa yctaHoBka CI1APK -1, ocumnno-
rpadbl, BONbTMETPI,
NOTEHUMOMETPbI, HaCTOTOMEpPbI, reHe-
paTopbl, PEHTTEHOBCKUIA CNEKTPOMETP
PCM-500; peHTreHoBCKMe AndpakTo-
meTpbl PP -2, IPOH - 4, YPC - 55;

- yyebHasi nabopaTopusi aTOMHOro
CMeKTpanbHOro aHanusa, ocHalleHHas
obopynoBaHuem, Heob6xoaMMbIMK AN
BbIMOSTHEHUSA KAYECTBEHHOMO U MOMYKO-
NNYECTBEHHOrO CNEeKTPanbHOro aHa-
nmnsa: reHepaTop akTUBU3NPOBAHHOM
Oyru nepemMeHHOro Toka 1 BbICOKO-
BoNnbTHOM uckpbl MBC-29; cnekTpo-
METp C NSI0CKOWN AndpaKLMOHHON pe-
weTtkon PGS-2 ¢ MN3C-nuHerikon
dupmbl Toshiba TCD1304AP.

r. BopoHex, YHuBepcuteTtckas
nn., 1, ayn. 428

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 21, 25, 129
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AyamTopusi 4nsi CaMOCTOATENbHOW pa-
B0ThI, KOMMbLIOTEPHBIN Kracc ¢ AOCTY-
MOoM K ceTu «VIHTEPHET»: KOMMNbIOTEPHI
(MOHUTOPLI, cucTeMHbIe 6rokn) (15
wr.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 313a

AnepHasa usmka

YuyebHasa ayautopus ons nposBeaeHus
3aHATUIA NEKUMOHHOTO TUNa: HOYTOYK,
MynbTUMeANa-NPoOEKTop, KpaH

Y4yebHas ayamuTopusi 4ns NpoBEAEHUS
CEMUHAPCKMX, NPaKTUYECKUX 3aHATUN,
nabopatopust U3k aToOMHOro siapa
N 3rieMeHTapHbIX YacTuL:

YcTaHoBKa Anst peructpauun anbda-
N3Ny4YeHNs pasnnyHbiX MCTOYHUKOB
(n3mepeHunit ckopocTu cyeTa anbda-
yacTuy B Bo3gyxe nabopatopum npu
HOpMarbHbIX YCNOBUSX); YCTPOMNCTBO
ana HabniogeHusa pacnaga Me3oHoB
KOCMMWYECKOIO U3Ny4YeHus n

OLLEHKN NX cpeaHen aHeprum Ha no-
BEPXHOCTN 3emMnu.

AyamTopusi 4nsi CaMOCTOATENbHOW pa-
60ThI, KOMMbLIOTEPHBIN Kracc ¢ AOCTY-
MOoM K ceTu «/IHTEPHET»: KOMNbIOTEPHI
(MOHUTOPLI, cucTeMHbIe 6rokn) (15
wr.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayn. 428

r. BopoHex, YHuBepcuteTckas
nn., 1, aya. 30, 33

r. BopoHex, YHuBepcuteTckasi
nn., 1, ayg. 313a

MaTtemaTtunyeckun aHanus

YyebHasa ayautopus onsa nposBeaeHus
3aHATUIA NEKUMOHHOTO TUNa: HOYTOYK,
MynbTUMeANa-NPoOEKTop, 3KpaH

YyebHas ayouTopua anda nposeneHuaA
CEeMUHapPCKNX N NPaKTU4eCKNX 3aHATUI

AyamTopusi 4nsi CaMOCTOATENbHOW pa-
6OThI, KOMMbLIOTEPHBIN Kracc ¢ AOCTY-
NoM K ceTu «/IHTepPHET»: KOMNbIOTEPHI
(MOHUTOPLI, cucTeMHbIE 6riokn) (15
wr.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayn. 428

r. BopoHex, YHuBepcuteTtckas
nn., 1, ayg. 329

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 313a

AHanuTuyeckasi reomeT-
pusi

YyebHasa ayautopus ons npoBeaeHus
3aHATUIA NEKUMOHHOTO TUNa: HOYTOYK,
MynbTUMeANa-NPoOeKTop, KpaH

YyebHas ayouTopua anda nposeneHusA
CEeMUHAapPCKNX N NPaKTU4eCKNX 3aHATUI

AyamTopusi 4nsi CaMOCTOATENbHOW pa-
B0ThI, KOMMbLIOTEPHBIN Kracc ¢ AOCTY-
MOoM K ceTu «VIHTEPHET»: KOMMNbIOTEPHI
(MOHUTOPLI, cucTeMHbIe 6riokn) (15
wr.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 435

r. BopoHex, YHuBepcuteTtckas
nn., 1, ayg. 320

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 313a

JInHennasa anrebpa

YyebHasa ayautopus onsa nposBeaeHus
3aHATUIA NEKUMOHHOTO TUNa: HOYTOYK,
MynbTUMeANa-NPoOEKTop, 3KpaH

YyebHas ayouTopua anda nposeneHuaA
CEeMUHapPCKNX N NpPpakKTU4eCKnxX 3aHATUI

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 435

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 320

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 313a




110

AyamTopusi 4nsi CaMOCTOATENbHOW pa-
B0ThI, KOMMbLIOTEPHBIN Kracc ¢ AOCTY-
MOoM K ceTu «VIHTEPHET»: KOMMNbIOTEPHI
(MOHUTOPLI, cucTeMHbIe 6rokn) (15
wr.)

OuddpepeHumansHble
ypaBHeHUs

YuebHasa ayautopusi ons NnpoBeaeHust
3aHATUIA JIEKLIMOHHOTO TWMa: HOYTOYK,
MynbTUMeana-npoeKkTop, aKpaH

Y4yebHasa ayautopus Ans npoBeaeHns
CEeMWHapPCKMX U NPaKTUYECKNX 3aHATUN

AyamTopusi 4nsi CaMOCTOATENbHOW pa-
60ThI, KOMMbLIOTEPHBIN Kracc ¢ AOCTY-
MOoM K ceTu «VIHTEPHET»: KOMNbIOTEPHI
(MOHUTOPLI, cucTeMHbIe 6riokn) (15
wr.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 435

r. BopoHex, YHuBepcuTeTCcKas
nn., 1, ayg. 329

r. BopoHex, YHuBepcuteTckasi
nn., 1, ayg. 313a

BeKkTOpHbLIN U TEH30PHbIN
aHanua

YuebHasa ayautopusi ons NpoBeaeHust
3aHATUIA JIEKLIMOHHOTO TWMa: HOYTOYK,
MynbTUMeana-npoeKkTop, aKpaH

Y4yebHasa ayautopus ns npoBeaeHns
CEeMWHapPCKMX U NPaKTUYECKNX 3aHATUN

AyamTopus Ans caMoCTOATENbHOW pa-
60TbI, KOMMBLIOTEPHbIN KNacc ¢ JOCTY-
noMm K ceT «IHTepHeT»: KoMnbloTepbl
(MOHMTOPBI, cucTeMHble 6noku) (15
wr.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 430

r. BopoHex, YHuBepcuTeTcKas
nn., 1, ayg. 329

r. BopoHex, YHuBepcuteTtckas
nn., 1, ayg. 313a

Teopusi BEpOATHOCTEN U
MaTtemMaTudeckasi ctatu-
CTUKa

YuebHasa ayautopusi ons NnpoBeaeHust
3aHATUIA JIEKLIMOHHOTO TWMa: HOYTOYK,
MynbTUMeana-npoeKkTop, aKpaH

Y4yebHasa ayauTopus Ans npoBeaeHns
CEeMWHapPCKMX U NPaKTUYECKNX 3aHATUN

AyamTopus Ans caMoCTOATENbHOW pa-
60TbI, KOMMBLIOTEPHbIN KNacc ¢ JOCTY-
noMm K cet «IHTepHeT»: KoMnbloTepbl
(MOHMTOPBI, cucTemHble 6noku) (15
wr.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayn. 428

r. BopoHex, YHuBepcuTeTCcKas
nn., 1, ayg. 290

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 313a

Teopus yHKLMIN KOM-
MNEKCHOro nepemMeHHoro

YuebHasn ayautopusi ons NnpoBeaeHust
3aHATUIA JIEKLIMOHHOTO TWMa: HOYTOYK,
MyIbTMMeana-npoeKkTop, 3KpaH

Y4yebHasa ayautopus Ans npoBeaeHns
CEMUWHaPCKMX U NPaKTUYECKNX 3aHATUN

AyamTopus Ans caMoCTOATENbHOW pa-
60Tbl, KOMMBLIOTEPHBIN Kracc ¢ AOCTY-
nom K cet «IHTepHeT»: KoMnbloTepbl
(MOHMTOpBI, cucTemHble 6noku) (15
wr.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 428

r. BopoHex, YHuBepcuTeTcKkas
nn., 1, ayg. 290

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 313a

WHTerpanbHble ypaBHEHUS
1 BapyaLNOHHOE ucyucre-
HWe

YuebHasa ayautopusi ons NnpoBeaeHust
3aHATUIA JIEKLIMOHHOTO TWMa: HOYTOYK,
MyIbTMMeana-npoeKkTop, 3KpaH

Y4yebHasa ayauTopus Ans npoBeaeHns
CEMUWHaPCKMX U NPaKTUYECKNX 3aHATUN

Ayautopusi Ans camMocToATENbHO pa-
60Tbl, KOMMBLIOTEPHbIN KNacc ¢ AOCTY-
MoMm K ceTh «MIHTepHeT»: KOMMbIOTEPSI

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 435

r. BopoHex, YHuBepcuTeTCcKas
nn., 1, ayg. 329

r. BopoHex, YHuBepcuteTckas
nn., 1, aya. 313a
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(MOHMTOpBI, cucTemHble 6noku) (15
wT.)

WHpopmaTumka

YuebHas ayautopusi onsi NpoBeaeHust
3aHATUI NIEKLIMOHHOTO TWMNa: HOYTOYK,
MyNbTUMEONA-NPOEKTOP, SKpaH

[ucnnenHsin knacc anga nposegeHus
nabopaTopHbIX 3aHATUI

AyamTopus 4ns cCaMOCTOATENbHOW pa-
60Tbl, KOMMBLIOTEPHBIN Kracc ¢ AOCTY-
nom K ceTn «MHTepHeT»: KoMMbIoTEPbI
(MOHMTOpBI, cucTemHble 6noku) (15
wT.)

r. BopoHex, YHuBepcuteTckas
nn., 1, aya. 436

r. BopoHex, YHuBepcuteTckas
nn., 1, 401

r. BopoHex, YHuBepcuTeTcKkas
nn., 1, ayg. 415

ANropuTMbl 1 S3bIKK NPO-
rpaMMmnpoBaHUS

YuebHas ayautopusi onsi NpoBeaeHust
3aHATUI NIEKLIMOHHOTO TWMa: HOYTOYK,
MyNbTUMEONA-NPOEKTOP, SKpaH

[ucnnenHsin knacc anga nposegeHus
nabopaTopHbIX 3aHATUI

AyauTtopusa ansa camocToaTeNbHOM pa-
60Tbl, KOMMBLIOTEPHBIN Kracc ¢ AOCTY-
NoM K ceTu «/IHTepHeT»: KOMNbIOTepPHI
(MOHMTOPBI, cucTeMHbIe Brnoku) (15
wT.)

r. BopoHex, YHuBepcuteTckasi
nn., 1, aya. 436

r. BopoHex, YHuBepcuteTckas
nn., 1, 401

r. BopoHex, YHuBepcuTeTcKas
nn., 1, ayg. 415

TeopequeCKaﬂ MeXaHUKa

YuebHas ayautopusi ons NpoBeaeHust
3aHATUIA NIEKLIMOHHOTO TWMa: HOYTOYK,
MyInbTMMeana-npoeKkTop, 3KpaH

Y4yebHada ayautopus s NpoBeaeHUs
CEMUHApPCKNX, NpakTU4eckmx n nabo-
paToOpHbIX 3aHATUI

AyamTopus Ans caMoCTOATENbHOW pa-
60Tbl, KOMMBLIOTEPHBIN Kacc ¢ AOCTY-
nom K ceTn «MIHTepHeT»: KoMNbIoTEPbI
(MOHMTOpBI, cucTemHble 6noku) (15
wT.)

r. BopoHex, YHuBepcuteTckasi
nn., 1, ayn. 428

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 290

r. BopoHex, YHuBepcuteTtckas
nn., 1, ayn. 412

SﬂeKTpO)J,I/IHaMI/IKa

YuebHas ayautopusi onsi NpoBeaeHust
3aHATUIA NIEKLIMOHHOTO TWMa: HOYTOYK,
MyNbTUMEONA-NPOEKTOP, SKpaH

Y4yebHada ayauTopus nis NpoBeaeHUs
CEMUHApPCKNX, NpakTU4eckmx n nabo-
paToOpHbIX 3aHATUI

AyamTopus Ans caMoCTOATENbHOW pa-
60Tbl, KOMMBLIOTEPHBIN Kracc ¢ AOCTY-
nom K ceTn «MIHTepHeT»: KoMNbIoTEPbI
(MOHMTOpBI, cucTemHble 6noku) (15
wT.)

r. BopoHex, YHuBepcuteTckasi
nn., 1, ayn. 428

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 290

r. BopoHex, YHuBepcutetckas
nn., 1, ayn. 412

KBaHTOBas MexaHuka

YuebHas ayautopusi ons NpoBeaeHust
3aHATUIA JIEKLIMOHHOTO TUMa: HOYTOYK,
MyIbTMMeana-npoeKTop, 3KpaH

Y4yebHasa ayauTopus ns npoBeaeHns
CEeMWHapCKMX, NpakTnyeckux n nabo-
paToOpHbIX 3aHATUN

Ayaoutopusi Ans camMocToATENbHO pa-
60Tbl, KOMMBIOTEPHbIN KNacc ¢ AOCTY-
MoM K ceTh «IHTepHeT»: KOMMbIOTEPSI

r. BopoHex, YHuBepcuteTckasi
nn., 1, ayn. 428

r. BopoHex, YHuBepcuTeTCcKas
nn., 1, ayg. 290

r. BopoHex, YHuBepcuteTtckas
nn., 1, ayn. 412
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(MOHMTOpBI, cucTemHble 6noku) (15
wT.)

TepmMmognHamuka u ctatm-
cTnyeckasa pusnka

YuebHas ayautopusi onsi NpoBeaeHust
3aHATUI NIEKLIMOHHOTO TWMNa: HOYTOYK,
MyNbTUMEONA-NPOEKTOP, SKpaH

YyebHasa ayauTopus 4ns NpoBeAeHUs
CEMUHApPCKNX, NpakTU4eckmx n nabo-
paToOpHbIX 3aHATUI

AyamTopus Ans caMoCTOATENbHOW pa-
60Tbl, KOMMBLIOTEPHBIN Kracc ¢ AOCTY-
noMm K ceT «IHTepHeT»: KoMnbloTepbl
(MOHMTOpBI, cucTemHble 6noku) (15
wT.)

r. BopoHex, YHuBepcuteTckasi
nn., 1, ayn. 428

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 290

r. BopoHex, YHuBepcuteTckas
nn., 1, ayn. 412

Teopua konebaHumn

YuebHas ayautopusi onsi NpoBeaeHust
3aHATUIA JIEKLIMOHHOTO TWMa: HOYTOYK,
MyIbTMMeana-npoeKkTop, 3KpaH

Y4yebHasa nabopatopus ans nposege-
HWs1 NabopaTopHOro NpakTuKyma.

r. BopoHex, YHuBepcuteTckas
nn., 1, ayn. 428

r. BopoHex, YHuBepcuTeTcKas
nn., 1, ayg. 411

PacnpocTpaHeHue anek-
TPOMarHUTHbIX BOSH

YuebHasa ayautopusi Ans NnpoBeaeHust
3aHATUIA NIEKLIMOHHOTO TUMNa: HOYTOYK,
MynbTUMeana-npoeKTop, aKpaH

YyebHas nabopartopus ans nposene-
HUA NPaKTUYECKUX 3aHSITUN.

Ayantopua onsi cCaMoOCTOATESNIbHON pa-
B0Tbl, KOMMbLIOTEPHBIN KNAcc ¢ JOCTY-
NoM K ceTn «IHTepHeT»: KOMNbIOTEpPHI
(MOHMTOpBI, cuctemHble 6noku) (15
wT.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayag. 428

r. BopoHex, YHuBepcuteTckasi
nn., 1, ayg. 401,

r. BopoHex, YHuBepcuTeTCcKas
nn., 1, ayg. 412

CraTtuctmnyeckas paguo-
dmsmka

YuebHasa ayautopusi Ans NnposeaeHust
3aHATUIA NIEKLIMOHHOTO TUMNa: HOYTOYK,
MynbTUMeana-npoeKTop, aKpaH

YyebHas nabopartopus ans nposene-
HUA NPaKTUYECKUX 3aHSTUN.

Ayantopua onsi caMoCTOATESNTbHOWN pa-
60Tbl, KOMMBLIOTEPHBIN Kracc ¢ AOCTY-
NoM K ceTn «IHTepHeT»: KOMNbIOTEPHI
(MOHUMTOpBI, cucTemHble 6noku) (15
wr.)

r. BopoHex, YHuBepcuteTtckas
nn., 1, ayn. 428

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 307

r. BopoHex, YHuBepcuTeTCcKas
nn., 1, ayg. 412

dunsnka BONHOBbLIX NPO-
LeccoB

Y4yebHasa ayauTopus Ans npoBeaeHns
3aHATMIN NEKLUMOHHOrOo TUMa: HOyTOYK,
MynbTUMEAMA-NPOEKTOP, 3KpaH

YyebHas nabopartopus ans nposene-
HUA NPaKTUYECKUX 3aHSTUN.

Ayantopua onsi caMoOCTOATESNTbHON pa-
60Tbl, KOMMBLIOTEPHBIN Kracc ¢ AOCTY-
NoM K ceTn «IHTepHeT»: KOMNbIOTEPHI
(MOHMTOPBI, cucTemHble 6noku) (15
wr.)

r. BopoHex, YHuBepcuTeTCcKas
nn., 1, ayg. 428

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 425,

r. BopoHex, YHuBepcuTeTcKas
nn., 1, ayg. 425

PagnoanekTpoHuka

Y4yebHasa ayauTopus Ans npoBeaeHns
3aHATMIN NEKLUMOHHOrOo TUMa: HoyTOYK,
MynbTUMEAMA-NPOEKTOP, 3KpaH

r. BopoHex, YHuBepcuTeTCcKas
nn., 1, ayn. 428
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YyebHas nabopartopus ans nposene-
HWs1 TabopaToOPHOro NpakTMKyma no
pagnoduanke N aNeKTPOHMKE:
BONbTMeTpbl B7-78/1 (2 wT.), reHepa-
Topbl AFG-72005 (4 wT.), reHepaTopbl
GAG-810 (4 wT.), reHepaTopbl AKAT
3206/5, nabopaTopHbIn cTeH "Onek-
TpoHuka", ocumnnorpadbl GDS-71042
(5 wr.)

r. BopoHex, YHuBepcuteTckasi
nn., 1, ayg. 420

dusmnyeckasa anekTpoHmKa

YuebHasa ayautopusi Ans NnpoBeaeHust
3aHATUI NEKLIMOHHOIO TUMNa: HOYTOYK,
MynbTMMeana-npoeKkTop, 3KpaH

YyebHas nabopartopus ans nposene-
HUSA MPaKTUYECKUX 3aHSTUN.

Ayantopua onsi caMoCTOATESNTbHON pa-
B0Tbl, KOMMbLIOTEPHBIN KNAcc ¢ JOCTY-
NoM K ceTu «IHTepHeT»: KOMNbIOTEPHI
(MoHMTOPBI, cuctemHble 6noku) (15
wT.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 428

r. BopoHex, YHuBepcuteTckasi
nn., 1, ayg. 423,

r. BopoHex, YHuBepcuTeTCcKas
nn., 1, ayg. 425

LUndposasa obpaboTtka
curHanos

YuebHasa ayautopusi Ans NpoBeaeHust
3aHATUI NEKLIMOHHOIO TUMNa: HOYTOYK,
MynbTUMeana-npoeKTop, aKpaH

KoMnbloTepHbI Knacc ¢ AOCTYMNoM K
ceTn «MIHTepHeT»: KoMnbloTepbl (MO-
HUTOpPbI, CUCTEMHbIE OroKK) (12 WT.)

Ayantopua onsi caMoCTOATESNTbHON pa-
B0Tbl, KOMMbLIOTEPHBIN KNAcc ¢ JOCTY-
NoM K ceTn «IHTepHeT»: KOMNbIOTEPHI
(MOHWTOPBI, cncTeMHble 6r1okm) (12
wT.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayn. 437

r. BopoHex, YHuBepcuteTckasi
nn., 1, ayg. 401

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 415

KsaHTOBasa pagnodusnka

YuebHasa ayautopusi Ans NnpoBeaeHust
3aHATUIA NIEKLIMOHHOTO TUMNa: HOYTOYK,
MynbTMMeana-npoeKkTop, 3KpaH

YyebHas nabopartopus ans nposene-
HUA MPaKTUYECKUX 3aHSTUN.

Ayantopua onsi cCaMOCTOATESNTbHON pa-
B0Tbl, KOMMbLIOTEPHBIN KNAcc ¢ JOCTY-

NoM K ceTn «IHTepHeT»: KOMNbIOTEPHI
(MOHUMTOPBI, cucTeMHble 6rnokn) (6 wr.)

r. BopoHex, YHuBepcutetckas
nn., 1, ayn. 428

r. BopoHex, np. Pesontounn, kop-
nyc 3, aya 110,

r. BopoHex, YHuBepcuTeTCcKas
nn., 1, ayg. 412

OCHOBbI Hay4HbIX Uccne-
A0BaHUN B pagmodunsnke

YuebHasa ayautopusi Ans NnpoBeaeHust
3aHATUIA NIEKLIMOHHOTO TUMNa: HOYTOYK,
MynbTUMeana-npoeKTop, aKpaH

YyebHasa ayauTopusi 4ns NpOBEAEHUS
CEMVHapCKMX, NPaKTU4eCcKnx n nado-
paToOpPHbIX 3aHATUI

AyauTtopusa ans camocToaTeNbHONM pa-
©0Tbl, KOMMNBIOTEPHBIN KNAcc C JOCTY-
NoM K ceTn «IHTepHeT»: KOMNbIOTEPHI
(MOHMTOPBI, cucTeMHbIe Bnoku) (15
wT.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayn. 436

r. BopoHex, YHuBepcuteTckasi
nn., 1, ayn. 425,415,146

r. BopoHex, YHuBepcuTeTcKas
nn., 1, ayg. 313a

TeopeTuyeckne oCHOBbI
pPagnoTEXHUKN

YuebHasa ayautopusi Ans NnpoBeaeHust
3aHATUIA NIEKLIMOHHOTO TUMNa: HOYTOYK,
MynbTMMeana-npoeKkTop, 3KpaH

r. BopoHex, YHuBepcutetckas
nn., 1, ayn. 436
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YyebHasa ayauTopusi 4nis NpOBEAEHUS
CEMVHAPCKMX, NPaKTU4eCKnx n nado-
paToOpHbIX 3aHATUI

Ayantopua onsi caMOCTOATESNIbHON pa-
B0Tbl, KOMMbLIOTEPHBIN KNAcc € JOCTY-
NoM K ceTu «IHTepHeT»: KOMNbIOTEPHI
(MOHMTOPBI, cucTemHble 6rnoku) (12
wT.)

r. BopoHex, YHuBepcuteTckasi
nn., 1, ayg. 415

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 415

MeToabl maTtemMaTUYECKOMN
PUr3MKK

YuebHasa ayautopusi Ans NnpoBeaeHust
3aHATUI NEKLIMOHHOIO TUMNa: HOYTOYK,
MynbTMMeana-npoeKkTop, 3KpaH

YyebHasa ayauTopusi 4nis NPpOBEAEHUS
CEMVHapCKMX, NPaKTU4eCcKnx n nado-
paToOpHbIX 3aHATUI

Ayantopus ans caMmocTosiTeNbHON pa-
B0Tbl, KOMMbLIOTEPHBIN KNAcc ¢ JOCTY-
NoM K ceTn «IHTepHeT»: KOMNbIOTEpPHI
(MOHMTOPBI, cucTeMHbIe Bnoku) (15
wT.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayn. 436

r. BopoHex, YHuBepcuteTckasi
nn., 1, ayg. 325

r. BopoHex, YHuBepcuTeTcKas
nn., 1, ayg. 313a

YncneHHble meToabl U Ma-
TeEMaTn4eCckoe Moaernmpo-
BaHune

YuebHasa ayautopusi Ans NnpoBeaeHust
3aHATUIA NIEKLIMOHHOTO TUMNa: HOYTOYK,
MynbTUMeana-npoeKkTop, 3KpaH

KoMnbloTepHbI Knacc ¢ AOCTYMNoOM K
ceTn «MIHTepHeT»: KoMnbloTepbl (MO-
HUTOPbI, CUCTEMHbIE BroKK) (12 WT.)

r. BopoHex, YHuBepcuteTckas
nn., 1, aya. 5100

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 415

BesonacHocTb Xun3Hepes-
TEeNbHOCTU

YuyebHasa ayautopusa ons nposedeHus
3aHATUA NEKUMOHHOro Tuna: HOyTOYK,
MynbTUMeANa-NPoeKTop, SKPaH.

YuebHasa ayautopus ons, NnpoBeaeHns
NPakTUYeCKUX 3aHATUNA: TpeHaxepbl
ans otpaboTkM  cepAevHO-NEero4Howm
peaHVMauuu, KOMMMEeKT wuH (Oute-
puxca, Kpamepa Ans BEpPXHUX U HUX-
HUX KoHeyHocTen), BopoTHuk LLaHca,
A03UMETPbI, CTeHAblI C AEMOHCTpaum-
OHHbIMW MaTepuanamu; HoyToyk Asus
C BO3MOXXHOCTbIO MOAKIMIOYEHNS K CETH
"UHTepHeT" n obecneyeHmem goctyna
B 3MEKTPOHHY MH(OPMaLNOHHO-06-
pasoBatenbHyto cpegy By

AyauTopus ons camocTosTenbHON pa-
60Tbl, KOMMBIOTEPHBIN KNacc ¢ OOCTY-
noMm K cetn «MHTepHeT»: KoMMNbloTEPbI
(MOHMTOpPBI, cucTeMHble 6rokn) (15
wT.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 437

r.BopoHex, yn.MNywwkuHckas, 4.16,
aya. 111

r. BopoHex, YHuBepcuteTtckas
nn., 1, ayg. 313a

dusnyeckasa KynbTypa u
cnopT

YuebHaa ayauTopus ansi npoBedeHust
3aHATUIA NEKUMOHHOIO Tuna: HoyToyK,
MyIbTMMEANa-NPOEKTOp, 3KPaH.

CnopTMBHO-UTPOBOK 3an: rMMHacTu4e-
CKWe CTEHKM, BpyCbsl, MaTbl TMMHACTU-
yeckue, raHTenn, backetbonbHble
LWKWTLI, BoNenbonbHas ceTka, CeTKu
ans urpbl B 6agMmMHTOH, 6ackeTbonb-
Hble 1 BonenbornbHble Ma4n, 6agMuH-

r. BopoHex, YHuBepcuteTckas
nn., 1, ayn. 436

r. BopoHex, yn. Xonb3yHoBa, 40,
y4yebHbIn kopnyc Ne5, cnoptaan /1
aTax/, YHmBepcutetckas nn., 1,
cnopt3an /3 atax/




115

TOHHbI€ PaKeTKU, BOJ1aHbl U MAYN, 00-
py4n.

Ayantopua onst caMoCTOATESNTbHON pa-
60Tbl, KOMMBLIOTEPHBIN Kracc ¢ AOCTY-
MOM K ceTu «/IHTepHeT»: KOMMNbIOTEPDI
(MoHMTOpBI, cucTemHble 6noku) (15
wr.)

(r.BopoHex, nnowaae YHUBEpcu-
TeTckas, a.1, nom. |, aya. 313A)

AcTtpodmamnka

Y4yebHasa ayauTopus Ans npoBeaeHns
3aHATUIA NEKUMOHHOTO TUNa: HOYTOYK,
MynbTUMEAMA-NPOEKTOP, 3KpaH

[nsa npoBeaeHns nabopaTopHbIX 3a-
HATUN - y4ebHasa aygutopusi u ACTpo-
HoMM4Yeckasi obcepBaTopust BIY: Te-
neckonel, Mogenb HebecHon cdepsl,
3Be3Hbl (POTOMETP C HaNpsHKeHnem
nutaHua 2200 B, mogenb ConHeyHon
CUCTEMBI, KapTa 3Be34HOro Heba,
3Be3[Hble aTnachkl, NOABWMXHbIE KapThbl
3Be3gHoro Heba, oTorpadum no-
BepxHocTH JlyHbl, nnaHeT ConHeYHowm
CUCTEMBbI, FanakTuk, yyebHasi nuTepa-
Typa, MeToanyeckme ykasaHus K Bbl-
nonHeHunto NabopaTopHOro NpakTu-
Kyma

Ayantopua onsi caMOCTOATESNTbHOWN pa-
60Tbl, KOMMBLIOTEPHBIN Kracc ¢ AOCTY-
MOoM K ceTu «/IHTepHeT»: KOMMNbIOTEPDI
(MoHUMTOpBI, cucTemHble 6noku) (15
wr.)

r. BopoHex, YHuBepcuTeTCcKas
nn., 1, ayn. 428

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 119a

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 313a

ATOMHbIN CReKTpanbHbIn
aHanus

YuebHasa ayautopusi Ans NnposeaeHust
3aHATUIA NIEKLIMOHHOIO TUMNa: HOYTOYK,
MynbTUMeana-npoeKTop, aKpaH

[nsa npoBeneHns nabopaTopHbIX 3a-
HATUN - y4ebHasa aygutopust u ACTpo-
HomM4Yeckasi obcepBaTopust BIY: Te-
neckonel, Mogenb HebecHon cdepsl,
3Be34Hbl (POTOMETP C HaNpshKeHnem
nutanusa 2200 B, mogens ConHeyHowm
CUCTeMBbI, KapTa 3Be34HOro Heba,
3Be3[Hble aTnachkl, NOABWMXHbIE KapThbl
3Be3gHoro Heba, goTorpacdum no-
BepxHocTH JlyHbl, nnaHeT ConHeYHowm
CUCTEMBbI, FanakTuk, yyebHasi nuTepa-
Typa, METOAMYECKME YKa3aHWs K Bbl-
nonHeHuno NabopaTopHOro NpakTu-
Kyma

Ayantopua onsi caMOCTOATESNTbHON pa-
B0Tbl, KOMMbLIOTEPHBIN KNAcc € JOCTY-
NoM K ceTu «IHTepHeT»: KOMNbIOTEPHI
(MOHMTOpBI, cucTemHble 6noku) (15
wT.)

r. BopoHex, YHuBepcuteTtckas
nn., 1, ayn. 428

r. BopoHex, YHuBepcuteTckasi
nn., 1, ayg. 119a

r. BopoHex, YHuBepcuTeTcKkas
nn., 1, ayg. 313a

PaguoTtexHunyeckue uenu
W curHanol

YuebHasa ayautopusi Ans NnpoBeaeHust
3aHATUI NIEKLIMOHHOIO TUMNa: HOYTOYK,
MynbTUMeana-npoeKkTop, 3KpaH

r. BopoHex, YHuBepcuteTckas
nn., 1, ayn. 436
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YuebHas ayautopusi ons NpoBeaeHust
CEeMUWHapPCKMX, NpakTU4eckux 1 nado-
pPaToOpHbIX 3aHATUI

Ayantopua onsi caMoCTOATESNTbHOW pa-
B0Tbl, KOMMBLIOTEPHBIN Kracc ¢ AOCTY-
NoM K ceTu «IHTepHeT»: KOMNbIOTEPHI
(MOHMTOPBI, cucTemHble 6rnoku) (12
wr.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 415

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 415

CneunpakTukym

Y4yebHasa ayauTopus Ans npoBeaeHns
CeMWHapCKMX, NpakTnyeckux un nabo-
paTopHbIX 3aHATMI, NabopaTopHbie
MakeTbl, u3meputensHoe obopyaoBa-
Hue

Ayantopua onsi caMoCTOATESNTbHON pa-
60Tbl, KOMMBLIOTEPHBIN Kracc ¢ AOCTY-
MoM K ceTu «/IHTepHeT»: KOMMNbIOTEPDI
(MOHMTOPBI, cucTemHble 6rnoku) (12
wT.)

r. BopoHex, YHuBepcuTeTcKas
nn., 1, aya. 307, 414

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 415

dyHKUMOHanNbHas arnekx-
TPOHMKa

Y4yebHasa ayauTopus Ans npoBeaeHns
3aHATUIA NEKUMOHHOTO TUNa: HOYTOYK,
MynbTUMEAMA-NPOEKTOP, SKpaH

YuebHasa ayautopusi Ans NnpoBeaeHust
CeMMHapCKMX, NpaKkTU4ecknx u nabo-
paTOPHbIX 3aHATUIA

Ayantopua onsi cCaMOCTOATESNTbHON pa-
60Tbl, KOMMBLIOTEPHBIN Kracc ¢ AOCTY-
MOoM K ceTu «/IHTepHeT»: KOMMNbIOTEPDI
(MOHUMTOPBI, cucTemHble 6rnoku) (12
wr.)

r. BopoHex, YHuBepcuTeTcKas
nn., 1, ayn. 436

r. BopoHex, YHuBepcuteTtckas
nn., 1, ayg. 423

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 425

PagvonprnemHsblie ycTpon-
cTBa

Y4yebHasa ayauTopus Ans npoBeaeHns
3aHATMIN NEKLUMOHHOrOo TUMa: HOyTOYK,
MynbTUMEAMA-NPOEKTOP, 3KpaH

YuebHas ayautopusi onsi NpoBeaeHust
CEeMUHapPCKMX, NpakTU4eckux 1 nado-
paToOpHbIX 3aHATUIM

Ayantopua onsi caMOCTOATESNTbHON pa-
60Tbl, KOMMBLIOTEPHBIN Kracc ¢ AOCTY-
NoM K ceTn «IHTepHeT»: KOMNbIOTEPHI
(MOHMTOPBI, cucTemHble 6rnoku) (12
wr.)

r. BopoHex, YHuBepcuTeTCcKas
nn., 1, ayn. 436

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 307

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 415

PeweHune 3apay Ha 3BM

Y4yebHasa ayauTopus Ans npoBeaeHns
3aHATMIN NEKLUMOHHOrOo TUMa: HOyTOYK,
MynbTUMEAMA-NPOEKTOP, 3KpaH

KoMnbloTepHbIN Knacc ¢ AOCTYMNoM K
ceTn «MIHTepHeT»: KoMnbloTepbl (MO-
HUTOPbI, CUCTEMHbIE BrokK) (12 WT.)

r. BopoHex, YHuBepcuTeTCcKas
nn., 1, aya. 510

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 415

OnNeKTUBHbIE ANCUMNMIVHDI
Mo OU3NYECKON KyNbType
n cnopty

YuebHaa ayauTopusi ansi npoBedeHust
3aHATUIA NEKUMOHHOIO Tuna: HoyTOyK,
MyIbTMMEeANa-NPOeKTop, 3KPaH.

CnopTMBHO-UIPOBOM 3an: rMMHacTu4e-
CKWe CTEHKM, BpyCbsl, MaTbl TMMHACTU-
yeckue, raHTenn, backetbonbHble
LWNTbI, BONenbonbHas ceTka, CeTKU
ans urpbl B 6agMmUHTOH, 6ackeTb0nb-

r. BopoHex, YHuBepcuteTckas
nn., 1, ayn. 436

r. BopoHex, yn. Xonb3yHoBa, 40,
y4yebHbIn kopnyc Ne5, cnopTaan /1
aTax/, YHmBepcutetckas nn., 1,
cnopt3an /3 atax/
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Hble 1 BonenbornbHble Ma4n, 6agMuH-
TOHHbIE paKeTKu, BonaHbl U MsS4K, 00-

pyuu.

Ayantopua onsi caMoCTOATESNTbHOW pa-
B0Tbl, KOMMBLIOTEPHBIN Kracc ¢ AOCTY-
NoM K ceTu «IHTepHeT»: KOMNbIOTEPHI
(MoHMTOpBI, cucTemHble 6noku) (15
wr.)

(r.BopoHex, nnowaab YHuBepcu-
TeTckas, a.1, nom. |, aya. 313A)

OcHoBbI MHpOPMATUKK U
CTaTUCTUYECKOU paano-
dour3MKK

Y4yebHasa ayauTopus Ans npoBeaeHns
3aHATMIN NEKLUMOHHOrOo TUna: HOyTOYK,
MynbTUMEAMA-NPOEKTOP, 3KpaH

YyebHasa ayauTopusi 4nis NpOBEAEHUS
CEMVHAPCKMX, NPaKTU4eCKnx n nado-
paToOpHbIX 3aHATUI

Ayantopua onsi caMOCTOATESNTbHON pa-
B0Tbl, KOMMbLIOTEPHBIN KNAcc € JOCTY-
NoM K ceTu «IHTepHeT»: KOMNbIOTEPHI
(MOHUMTOPBI, cucTemHble 6rnoku) (12
wT.)

r. BopoHex, YHuBepcuTeTcKas
nn., 1, ayg. 415

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 307, 415, 459

r. BopoHex, YHuBepcuteTckas
nn., 1, aya. 415, 459

OnTtumarnbHbie MeToabl
npunemMma curHasnos

YuebHasa ayautopusi Ans NpoBeaeHust
3aHATUI NEKLIMOHHOIO TUMNa: HOYTOYK,
MynbTUMeana-npoeKTop, aKpaH

YyebHasa ayauTopusi 4nis NpOBEAEHUS
CEMVHAPCKMX, NPaKTU4eCcKnx n nado-
paToOpHbIX 3aHATUI

Ayantopua onsi caMoCTOATESNTbHON pa-
B0Tbl, KOMMbLIOTEPHBIN KNAcc ¢ JOCTY-
NoM K ceTn «IHTepHeT»: KOMNbIOTEPHI
(MOHWTOPBI, cncTeMHble 6r1okm) (12
wT.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 415

r. BopoHex, YHuBepcuteTckasi
nn., 1, ayg. 307, 415, 459

r. BopoHex, YHuBepcuteTckas
nn., 1, aya. 415, 459

BBepgeHve B uMutaymoH-
HOe MoaenMpoBaHue

YuebHasa ayautopusi Ans NnpoBeaeHust
3aHATUIA NIEKLIMOHHOTO TUMNa: HOYTOYK,
MynbTMMeana-npoeKkTop, 3KpaH

YyebHasa ayauTopusi 4nis NpOBEAEHUS
CEMVHaPCKMX, NPaKTUYeCcKnx n nabo-
paToOpPHbIX 3aHATUI

Ayantopus ans caMmocTosiTENbHON pa-
B0Tbl, KOMMbLIOTEPHBIN KNAcc ¢ JOCTY-
noMm K cet «IHTepHeT»: KoMnbloTepbl
(MOHWTOPBI, cncTeMHble 6r1okm) (12
wT.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 415

r. BopoHex, YHuBepcuteTckasi
nn., 1, ayg. 307, 415, 459

r. BopoHex, YHuBepcuTeTCcKas
nn., 1, ayg. 415, 459

OnTtumarnbHbie MeToapbl
pa3nn4yeHna curHanos

YuebHasa ayautopusi Ans NnpoBeaeHust
3aHATUIA NIEKLIMOHHOTO TUMNa: HOYTOYK,
MynbTUMeana-npoeKkTop, 3KpaH

Y4yebHasa ayauTopus 4nis NpoBeAeHUs
CEMVHapCKMX, NPaKTU4eCcKnx n nado-
paToOpPHbIX 3aHATUI

Ayantopus ans caMmocTosATENbHON pa-
B0Tbl, KOMMbLIOTEPHBIN KNAcc ¢ JOCTY-
nom K cet «IHTepHeT»: KOMMNbIoTEPbI
(MOHWTOPBI, cncTeMHble 6r1okm) (12
wT.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 415

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 307, 415, 459

r. BopoHex, YHuBepcuTeTCcKas
nn., 1, aya. 415, 459
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Lindposble ycTponctea u
MUKPOKOHTPOMNEpPLI B Te-
NEeKOMMYHUKALMOHHBIX CU-
cremax

YuebHas ayautopusi ons NpoBeaeHust
3aHATUI NIEKLIMOHHOTO TWMNa: HOYTOYK,
MynbTMMeana-npoeKkTop, 3KpaH

YyebHasa ayautopus onsa nposBeaeHus
CeMWHapCcKnX, NpakTnyeckux n nabo-
paTOpHbIX 3aHATUIR, NabopaTopHble
MakeTbl, UaMepuTensHoe obopyaoBa-
Hue

AyamTopus Ans caMoCTOATENbHOW pa-
60TbI, KOMMBIOTEPHbIN KNacc ¢ JOCTY-
nom K cet «IHTepHeT»: KoMnbloTepbl
(MOHMTOPBI, cucTeMHble 6rnoku) (12
wr.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 415

r. BopoHex, YHuBepcuteTckas

nn., 1, ayg. 307, 415, 459

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 415, 459

HenpoceTteBble MmeToabl
06paboTkn nHdopmauum

YuebHasn ayautopusi ons NnpoBeaeHust
3aHATUIA JIEKLIMOHHOTO TWMa: HOYTOYK,
MyIbTMMeana-npoeKkTop, 3KpaH

Y4yebHasa ayauTopus Ans npoBeaeHns
CEeMWHapCKMX, NpakTnyeckux n nabo-
pPaTOpPHbLIX 3aHATUI

AyamTopus Ans caMoCTOATENbHOW pa-
60TbI, KOMMBIOTEPHbIN KNacc ¢ JOCTY-
noMm K cet «IHTepHeT»: KoMnbloTepbl
(MOHMTOPBI, cucTeMHble 6rnoku) (12
wr.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 415

r. BopoHex, YHuBepcuTeTCcKas
nn., 1, ayg. 307, 415, 459

r. BopoHex, YHuBepcuteTckas
nn., 1, aya. 415, 459

OnemMeHTbl UMdpoBOMN TEX-
HWUKN

YuebHasa ayautopusi ons NnpoBeaeHust
3aHATUIA JIEKLIMOHHOTO TWMa: HOYTOYK,
MyIbTMMeana-npoeKkTop, 3KpaH

Y4yebHasa ayautopus Ans npoBeaeHns
CeMWHapCKMX, NpakTnyeckux un nabo-
pPaTOpPHbLIX 3aHATUI

AyamTopusi 4nsi CaMOCTOATENbHOW pa-
60ThI, KOMMbLIOTEPHBIN Kracc ¢ AOCTY-
MOM K ceTu «VIHTEPHET»: KOMMNbIOTEPHI
(MOHUTOPBI, cucTeMHbIe 6riokn) (12
wr.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 415

r. BopoHex, YHuBepcuTeTcKas
nn., 1, aya. 307, 415, 459

r. BopoHex, YHuBepcuteTckas
nn., 1, aya. 415, 459

MeToabl 06paboTkm n
cxaTtusa MyrnbTUMeOUMHOM
nHopmauunm

YuebHasa ayautopusi ons NpoBeaeHust
3aHATUIA NIEKLIMOHHOTO TWMa: HOYTOYK,
MynbTUMeana-npoeKkTop, aKpaH

Y4yebHasa ayauTopus ns npoBeaeHns
CeMWHapCKMX, NpakTnyeckux un nabo-
pPaTOpPHbLIX 3aHATUI

AyamTopusi 4nsi CaMOCTOATENbHOW pa-
60ThI, KOMMbLIOTEPHBIN Kracc ¢ AOCTY-
MOoM K ceTu «VIHTEPHET»: KOMNbIOTEPHI
(MOHUTOPBI, cucTeMHbIe 6riokn) (12
wr.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 415

r. BopoHex, YHuBepcuteTckas
nn., 1, aya. 307, 415, 459

r. BopoHex, YHuBepcuteTckas
nn., 1, aya. 415, 459

OnemeHTHas 6a3a 1 PyHk-
LMOHanbHbIe y3nbl anna-
paTypbl TENEKOMMYHMKa-
LUnn

YyebHasa ayautopus onsa nposBeaeHus
3aHATUIA NEKUMOHHOTO TUNa: HOYTOYK,
MynbTUMeANa-NPoOEKTop, 3KpaH

YyebHasa ayamMTopusi 4ns NpoBEAEHUS
CEMVHAPCKUX, NPaKTU4eCKNX 1 nado-
paToOpHbIX 3aHATUI

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 415

r. BopoHex, YHuBepcuteTtckas
nn., 1, aya. 307, 415, 459
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AyamTopusi 4nsi CaMOCTOATENbHOW pa-
B0ThI, KOMMbLIOTEPHBIN Kracc ¢ AOCTY-
MOoM K ceTu «VIHTEPHET»: KOMMNbIOTEPHI
(MOHUTOPBI, cucTeMHbIe 6riokn) (12
wr.)

r. BopoHex, YHuBepcuteTckasi
nn., 1, ayg. 415, 459

Lindposble cuctemsl ne-
pegavn nHgopmauum

YuebHasa ayautopusi ons NnpoBeaeHust
3aHATUIA JIEKLIMOHHOTO TWMa: HOYTOYK,
MynbTUMeana-npoeKkTop, aKpaH

Y4yebHasa ayautopus Ans npoBeaeHns
CeMUWHapCKMX, NpakTnyeckux un nabo-
pPaTOpPHbLIX 3aHATUI

AyamTopusi 4nsi CaMOCTOATENbHOW pa-
B0ThI, KOMMbLIOTEPHBIN Kracc ¢ AOCTY-
NoM K ceTu «V/IHTepPHeT»: KOMNbIOTEPHI
(MOHUTOPBI, cucTeMHbIE 6riokn) (12
wr.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 415

r. BopoHex, YHuBepcuTeTCcKas
nn., 1, aya. 307, 415, 459

r. BopoHex, YHuBepcuteTckasi
nn., 1, aya. 415, 459

Pagnodusnyeckme me-
TOAbI

YyebHasa ayautopus ons npoBeaeHus
3aHATUIA NEKUMOHHOTO TUNa: HOYTOYK,
MynbTUMeANa-NPoeKTop, 3KpaH

Y4yebHasa ayauTopusi 4ns NpoBEAEHUS
CEMVHAPCKUX, NPaKTU4ECKNX 1 nado-
paToOpHbIX 3aHATUI

AyauTopusi 4nsi CaMOCTOATENbHOW pa-
60ThI, KOMMbLIOTEPHBIN Kracc ¢ AOCTY-
NoM K ceTu «/IHTEepPHeT»: KOMNbIOTEPHI
(MOHUTOPBI, cucTeMHbIE 6riokn) (12
wr.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 415

r. BopoHex, YHuBepcuteTckas
nn., 1, aya. 307, 415, 459

r. BopoHex, YHuBepcuteTckasi
nn., 1, ayg. 415, 459

OcHoBbI TEOPUUN NNHWIA NE-
peaay

YyebHaga ayautopusa onst NpoBeaeHus
3aHATUIA NEKUMOHHOTO TUNa: HOYTOYK,
MynbTUMEAMNA-NPOEKTOP, SKpaH

YuebHasa ayautopusi Ans NnpoBeaeHust
CeMMHapCKMX, NPaKTU4ecknx u nabo-
paTOPHbIX 3aHATUIA

AyamTopusi 4nsi CaMOCTOATENbHOW pa-
60ThI, KOMMBIOTEPHBIN KMAcc ¢ AOCTY-
NoM K ceTu «/IHTepPHET»: KOMNbIOTEPHI
(MOHUTOPBI, cucTeMHbIE 6riokn) (12
wT.)

r. BopoHex, YHuBepcuTeTCcKas
nn., 1, ayg. 415

r. BopoHex, YHuBepcuteTckas
nn., 1, aya. 307, 415, 459

r. BopoHex, YHuBepcuteTckasi
nn., 1, ayg. 415, 459

OcHoBbl kpynTorpadcum

Y4yebHasa ayautopus Ans npoBeaeHUs
3aHATUIA NEKUMOHHOTO TUNa: HOYTOYK,
MynbTUMEAMNA-NPOEKTOP, SKpaH

YuebHasa ayautopusi Ans NpoBeaeHust
CeMMHapCKMX, NPaKTU4ecknx 1 nabo-
paTOPHbIX 3aHATUIA

Ayantopua onsi caMOCTOATESNTbHON pa-
60Tbl, KOMMBLIOTEPHBIN Kracc ¢ AOCTY-
NMOoM K ceTu «/IHTepHeT»: KOMMNbIOTEPDI
(MOHMTOPBI, cucTemHble 6rnoku) (12
wT.)

r. BopoHex, YHuBepcuTeTCcKas
nn., 1, ayg. 415

r. BopoHex, YHuBepcuteTckas
nn., 1, aya. 307, 415, 459

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 415, 459

TexHn4yeckne cpencrea
3alWnTbl MHTENMNEKTyarnb-
HOW COOCTBEHHOCTHU

Y4yebHasa ayauTopus Ans npoBeaeHns
3aHATUIA NEKUMOHHOTO TUNa: HOYTOYK,
MynbTUMEAMA-NPOEKTOP, 3KpaH

r. BopoHex, YHuBepcuTeTCcKas
nn., 1, ayg. 415

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 307, 415, 459
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YuebHas ayautopusi ons NpoBeaeHust
CEeMUWHapPCKMX, NpakTU4eckux 1 nado-
pPaToOpHbIX 3aHATUI

Ayantopua onsi caMoCTOATESNTbHOW pa-
B0Tbl, KOMMBLIOTEPHBIN Kracc ¢ AOCTY-
NoM K ceTu «IHTepHeT»: KOMNbIOTEPHI
(MOHMTOPBI, cucTemHble 6rnoku) (12
wr.)

r. BopoHex, YHuBepcuteTckasi
nn., 1, ayg. 415, 459

TexHonoruun ynpaeneHus
LM POBLIMK NpaBamu

Y4yebHasa ayauTopus Ans npoBeaeHns
3aHATMIN NEKLUMOHHOrOo TUna: HOyTOYK,
MynbTUMEAMA-NPOEKTOP, 3KpaH

YyebHasa ayauTopusi 4nis NpOBEAEHUS
CEMVHAPCKMX, NPaKTU4eCKnx n nado-
paToOpHbIX 3aHATUI

Ayantopua onsi caMOCTOATESNTbHON pa-
B0Tbl, KOMMbLIOTEPHBIN KNAcc € JOCTY-
NoM K ceTu «IHTepHeT»: KOMNbIOTEPHI
(MOHUMTOPBI, cucTemHble 6rnoku) (12
wT.)

r. BopoHex, YHuBepcuTeTcKas
nn., 1, ayg. 415

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 307, 415, 459

r. BopoHex, YHuBepcuteTckas
nn., 1, aya. 415, 459

YyebHas npakTuka no no-
Ny4YEHMIO NEPBUYHLIX MPO-
dreccnoHanbHbIX YMEHUN
N HaBbIKOB, BbIYMCNNTENb-
Has

[ucnnenHbii Knace Ans BbINOMNHEeHUs
3agaHni y4eOHON BbIYMCIIUTENBHOW
NPakTUKn

r. BopoHex, YHuBepcuteTtckas
nn., 1, 401, 415

[NponsBoacTBeHHas npak-
TUKa MO MonyYeHuto Npo-
dreccnoHanbHbIX YMEHUN
N onbiTa NpodeccmoHarnb-
HOW OeATenbHOCTH,
Hay4YHO-MHHOBALIMOHHAS

AyamTopus Ans caMOCTOATENbHOW pa-
60Tbl, KOMMBLIOTEPHBIN Kracc ¢ AOCTY-
MOM K ceTu «/IHTepHeT»: KOMMNbIOTEPDI
(MOHUMTOPBI, cucTemHble 6rnoku) (12
wr.)

r. BopoHex, YHuBepcuteTckas
nn., 1, ayg. 415, 459

MpounssoacTBEHHAsA npak-
TVKa, NnpeaauniomMHas

AyamTopusi 4nsi CaMOCTOATENbHOW pa-
60ThI, KOMMBIOTEPHBIN KrAcc ¢ AOCTY-
NoM K ceTu «/IHTepPHET»: KOMNbIOTEPHI
(MOHUTOPBI, cucTeMHbIE 6riokn) (12
wT.)

r. BopoHex, YHuBepcuteTckasi
nn., 1, ayg. 415, 459

NogroToBka K 3awuTe u
3awuTta BKP

Ayantopus ans caMoCcTosATENbHON pa-
B0Tbl, KOMMbLIOTEPHBIN KNAcc € JOCTY-
noMm K cetn «IHTepHeT»: KoMnbloTepbl
(MOHUTOPBI, cncTeMHble 6r1okm) (12
wT.)

r. BopoHex, YHuBepcuTeTCcKas
nn., 1, aya. 415, 459
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MpunoxeHune 8. KagpoBoe ob6ecnevyeHue obpasoBaTenibHOro npouecca

K peanusaunn obpasoBaTenbHOro npouecca npusneveHo 52 Hay4Ho-negarormn4eckmx pa-
BGOoTHMKa.

Honsa HIMP, nmetowmx obpasoBaHme (y4eHyHo CTeneHb), COOTBETCTBYIOLLEE NPOdU0 npe-
nogaBaeMon ANCUMNnNHBI B 06LweM vyncne paboTHMKOB, peanusyrowmx gaHHyo obpasoBaTesib-
HYl0 nporpammy, coctaBnseT 87 %.

Hona HIMP, nmerowmx yd4eHyto cteneHb u(unun) ydeHoe 3eaHue coctaBnsaet 92 %, N3 Hux
ponsa HMP, nmerowmx y4eHyto cteneHb AOKTopa Hayk u(nnn) 3sanne npodeccopa 35 %.

[ons paboTHMKOB M3 Yncna pykoBoauTenen n paboTHMKOB OpraHusauumn, OesTenbHOCTb
KOTOpPbIX CBA3aHa C HanpaBreHHOCTb0 obpas3oBaTenibHOW NPOrpaMmbl (MMEHOLLUX CTaX NpakTu-
Yyeckon paboTbl B 4aHHOW NpodeccuoHanbHon obnactn He meHee 3-x neT) coctasnset 8 %.

KBanudukaumsa Hay4yHo-negarormyeckmx paboTHMKOB COOTBETCTBYET KBanUmKaLMOHHbIM
XapaKkTepuCcTUKaM, YCTaHOBIEHHbIM B EAMHOM KBanMdUKaLMOHHOM CpaBOYHUKE AOSIKHOCTEN
PYKOBOAMTENEN, CneumnanmcToB 1 cnyxawmx. Bce HayyHo-negarornyeckme paboTHUKN Ha pery-
NAPHON OCHOBE 3aHVMMAKTCS Hay4YHO-MEeTOANYECKON AeATENbHOCTLIO.



