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1. O6wWwme nonoxeHus

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

npodune MHpopmauMoHHbIE CUCTEMBI U TEXHONOMK

KBanudukaums, npucsamBaemas BbinyCckHMkam — 6akanaBp

OcHoBHas obpasoBaTenbHasi nporpaMmma, peanmsyemasa B BopoHexXckoM rocyaapcrBeH-
HOM yHMBepcuTeTe no HanpasneHuto nogrotoskn 03.03.03 Paguodumsmka no npoduno WH-
hopMauMOHHbIE CUCTEMbI U TEXHOSOMMK, NPEeACcTaBnseT cobon cMcteMy JOKYMEHTOB, pa3pabo-
TaHHYI0 C y4yeToM TpeboBaHUN pblHKa Tpyaa, Ha ocHoBe PeaepanbHOro rocyaapcTBEHHOro 00-
pasoBaTenbHOro ctaHgapTa No COOTBETCTBYHOLLEMY HanNpaBreHuo NOAroTOBKM BbicLlero obpa-
3oBaHua (PrOC BO), a Takke C y4eTOM pekoMeHA0BaHHOW NpuMepHon obpasoBaTesibHOW Npo-
rpammbl.

OOl BO pernameHTUpyeT uenu, oxuaaemble pesynbTaTtbl, COepXaHue, YCroBUS U
TEXHOorMM peanusauunn obpasoBaTenbHOro Npouecca, OLUEeHKY KadecTBa NOArOTOBKU BbIMyCK-
HUKa NO AAaHHOMY HanpaBfiEHMIO MNOArOTOBKM M NPOGUM0 U BKNOYaeT B cebsa: y4ebHbIM nnaH,
pabouune nporpamMmmbl y4ebHbIX KypcoB, NpeaAMeToB, AMCUMNMH (Mogynen) n apyrme matepua-
nbl, obecneynBaloLMe Ka4yecTBO NOLrOTOBKM OOY4aloLWMNXCHA, a Takke nporpammbl y4ebHON U
NPOU3BOACTBEHHON MNPaKTUK, KaneHAapHbIN y4eOHbI rpamk nm mMetoaudeckme maTepuansl,
obecneunBaroLne peannsaumnio COOTBETCTBYIOLLEN 0Opa3oBaTeibHON TEXHOMOMNN.

OcHoBHbIMM  nonb3oBatenamu OOl aBnAlTCA: PYKOBOACTBO,  NpPOdhecCopCKo-
npenofasaTenbCKUn cocTaB M CTyaeHTbl BIY; rocygapCTBeHHble aTTecTauMOHHbIE U 9K3aMe-
HaLMOHHbIE KOMMUCCUMU; OObeaMHEHNA cheunanucToB M pabotodaTenen B COOTBETCTBYHOLLEN
chepe npodeccmoHanbHON AeATeNbHOCTU; YNONHOMOYEHHbIE FOCY4AapPCTBEHHbIE OpraHbl UC-
NOSIHATENBHOW BNAcCTW, OCYLLUECTBSKOLME aKKpeaUTauuio M KOHTPOSb KayecTBa B cUCTeMe
BbICLLEro obpasoBaHu4.

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

HopmaTueHyto npasoByto 6a3y paspaboTtkm OOl 6akanaspuata no HanpaBfeHUo Noa-
rotoBkn 03.03.03 Pagnodmsnka no npocpunto NHhopmauoHHbIE CUCTEMBI U TEXHOMOMMK CO-
CTaBnNAT:

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

- YctaB ®IBOY «BlY»;

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

- Npukas MuHo6pHaykn Poccum ot 19.12.2013 Ne1367 «O6 yTtBepxaeHumn NMopsiaka opra-
HU3aUMM K OcyLLeCcTBEeHNA obpasoBaTefnibHON AeATeNbHOCTU NO obpa3oBaTesnbHbIM Nporpam-
MaMm Bbiclwero obpasoBaHna — nporpammamM bakanaspuarta, nporpammam crneuuanuteTa, npo-
rpaMmmam mMarucTpaTypbi»;

- Mpwukas MnHobpasosaHus PO ot 25.03.2003 Ne 1154 «O6 yTtBepxaeHuu NonoxeHus o
nopsigke NpoBedeHns NPakTUKM CTyOeHTOB 00pa3oBaTesNbHbIX yYpexaeHu Bbicliero npodec-
CMOHarbHOro obpasoBaHusaY;

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

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

- M Bry 2.1.07 - 2015 lNonoxeHne o nposefeHUN NPOMEXYTOYHOW aTtTecTaumm obyyato-
Lwmxeca no obpasoBaTtenbHbIM NporpaMmam BbicLLero obpasoBaHus;

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

- Bry 2.1.01 - 2015 lNonoxeHne o nopsagke paspaboTku N yTBEPXKAEHNA OCHOBHbIX 06-
pasoBaTefbHbIX MPOrpamMMm BbiCLIEro 06pasoBaHus.

1.3. O6wan xapakTepucTuka OCHOBHOM OOpa3oBaTesibHOM NporpamMmbl BbicLuero oopa-
30BaHuA
1.3.1. Uenb peanusauumn OOI

OOI1 BO no Hanpaenenuto nogrotoskn 03.03.03 Pagnodumsnka nmeet cBoen LENbio
pas3BUTME Yy CTYLEHTOB JIMYHOCTHbIX Ka4yecTB, a Takke hopMUMpOBaHNE OOLLEKYNbTYPHbIX YHU-
BepcarnbHbIX (0OLWeHayYHbIX, COLManbHO-IMYHOCTHbIX, WHCTPYMEHTarnbHbIX) U npodeccmno-
HanbHbIX KOMNETEHUMI B cooTBETCTBMU ¢ TpeboBaHnamm ®rOC BO no gaHHOMY HanpasfeHuto
NOArOTOBKM.

B obnactu Bocnutanusa uenbto OOl no HanpaeneHuto nogrotoBkn 03.03.03 Pagnodu-
3uKa sBnAeTca hopmMmnpoBaHmMe coumnanbHO-NTMYHOCTHBIX Ka4yeCTB CTYAEHTOB: LeneycTpemreH-
HOCTW, OpPraHM30BaHHOCTW, TPyOontobusi, OTBETCTBEHHOCTM 3a KOHEYHbI pe3ynbTaT CBOEeMu
npodeccrmoHanbHON OeATeNbHOCTU, FPaXXAaHCTBEHHOCTU, YMeHMIo paboTaTb B KONMEKTUBE,
KOMMYHUKa0enbHOCTW, TONEPaHTHOCTM, NOBbILLEHNE NX OBLLEN KynbTypbl.

B obnactn obyyeHus uensto OOl BO no HanpaeneHuto noarotoku 03.03.03 Pagunodou-
3vMKa sBnsieTca nonyveHve yHOamMeHTanbHbIX 3HAHUM NO AUCLMNIMHaM o6LeHayyYHOoro wu
npoceccrmoHanbHOro LMKIOB, a Takke yrnybneHHoro npodeccuoHanbHoro obpasoBaHusi, no-
3BOSIAIOLLErO BbINYCKHWKY 06MnagaTh yHMBEpcanbHbIMU U NpeaMeTHO-CrneumannanpoBaHHbIMN
KOMMETEHUNAMKN, CNOCOBCTBYOLLMMN €ro CouManbHON MOBUITbHOCTM U BOCTPEOOBAHHOCTU Ha
pblHKE Tpyaa, obecnevrBaroLMMmM BO3MOXHOCTb BbICTPOro U CaMOCTOATENbHOIO NpnobpeTeHns
HOBbIX 3HAHWIN, HEOOXOAMMbIX AN aganTauun 1 yCcnewHon npodeccnoHanbHoON AeATeNbHOCTY
B 00nacTu pagnoaneKkTPoHUKN.

1.3.2. Cpok ocBoeHus OOl

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

1.3.3. Tpyaoemkoctb OOI

TpynooeMkocTb ocBoeHust ctygeHTom gaHHon OOl BO 3a Becb nepmog obydeHuns B co-
otBeTcTBMM ¢ ®IOC BO no gaHHomy HanpaeneHuto coctaBndet 240 3a4eTHbIX eguHuL n
BKMNtOYaeT BCe BUOblI ayaAUTOPHON M CaMOCTOATESNbHOM paboThl CTyAeHTa, NPakTUKu u Bpems,
OTBOAMMOE Ha KOHTPOJb KayecTBa ocBoeHus ctygeHtom OOIT BO.

1.4. TpeboBaHUA K aOUTYPUEHTY
Ona ocsoennss OOI BO nogrotoBkn 6akanaspa abuUTypueHT SOSMKEH UMETb AOKYMEHT

rocygapcTBeHHoro obpasua o cpegHem (nonHom) obuwem obpasoBaHun nnu cpegHem npodgec-
CMOHanbLHOM 06pa3oBaHUK, BbiCLLEM OOpa3oBaHUN.



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

2.1. O6nacTtb npodeccuoHanbHON AeATEeNIbHOCTU BbIMyCKHUKA

B cootBetctBMM ¢ ®IOC BO nogrotoBkn no gaHHomy HanpasneHuto 03.03.03 Paguo-
dusnka obnactb NpodeccnoHanbHoOM aeaTenbHoCcTM bakanaBpa BKAYaeT:

peweHne npobnem, Tpedywmnx NPpUMEHEHUs yHAAMEHTanbHbIX 3HaHUMM B obnacTu
pagnodun3nNKM Kak camocToaTeNbHOM 06nacTu 3HaHMIA, OXBaTblBaOLLEN U3ydYeHne U NpUMEHe-
HUEe 3NEeKTPOMAarHUTHbIX KonebaHum n BOSMH, a Takke pacnpoCTpaHeHWe PasBUTbIX NPU ITOM
METOLOB B APYrnX Haykax (3NMeKTPOHWKa, OMNTUKA, aKyCTUKa, NHPOPMALMOHHbIE TEXHOMOMUN 1
BblYMCINTENBbHAA TEXHMKA);

crneuvanmsaumio Ha TenekoMMyHUKaUusax, cBa3n, nepenade, npueme n obpaboTtke UH-
dopmaumu;

npuMeHeHne npodeccmoHanbHbIX KayecTB B 06LeobpasoBaTesibHbIX, NPodecCuoHanb-
HbIX 06pa3oBaTesnbHbIX U BbICLIMX 0O6pa3oBaTebHbIX OpraHn3aunsx.

Cdhepon npoheccnoHanbHon AeatenbHOCTU BbinyckHMKOB HanpasneHnsa 03.03.03 Pa-
anocmsmka no npocpunto VIHdoopMaLmoHHbIE CUCTEMBI Y TEXHONOMMN SABASKOTCS:

Hay4HO-MCcCregoBaTeNbCKNe, NPOEKTHO-KOHCTPYKTOPCKME U NMPON3BOACTBEHHbLIE OpraHu-
3aumm pasnuyHbiX opm cOBCTBEHHOCTHN, crielanmanpyolmeca Ha nccrnegoBaHnn, paspaboT-
Ke M Npou3BOACTBE PagnodunanNyeckmx MHEAPOPMAaLMOHHBLIX TENEKOMMYHUKALMOHHbBIX CUCTEM,
pelleHnn pagmoduramndecknx npobrnem B 06nacTu CBsA3W, NoKaLumm, HaBuraunm, ynpasneHus;

yuypexaeHuss akageMmm Hayk, CUCTEMbl BbICLIEro, cpegHero npodecCcroHanbHoOro u
cpeaHero obuwero obpasoBaHus.

2.2. O6bekTbl NnpodeccuoHanbHON AeATENbHOCTU BbIMyCKHUKA

Ob6bektamm npodeccruoHanbHOM OeATeNbHOCTU BbIMYCKHUKA, OCBOMBLUEro nporpaMmmy
OakanaBpmaTta no nNpodunio NoAroToBkM VIHOpMaLMOHHLIE CUCTEMBI U TEXHOMNOMMU B COOT-
BeTcTBMM ¢ ®IOC BO no gaHHOMY HanpasrieHMO MOArOTOBKU SBMSKOTCA: BCe BUAbI Habnto-
aaroLmxcsa B npupoge hmsnyecknx siBneHnin n o6bekTos, obnagarLmx BOHOBOM unn koneba-
TenbHOW NPUPOAON, a TakKe MeToAbl, anropuTMbl, NPUOOPbLI U YCTPOMNCTBA, OTHOCALLMECSH K 06-
nactun npodeccuoHanbHoOM AesaTenbHOCTH.

2.3. Buabl npoceccnoHanbHon AeATeNIbHOCTU BbIMYCKHMUKA

B cootBetctBUM ¢ ®I'OC BO no HanpaeneHno 03.03.03 Pagnodumsnka BbINyCKHUK NOA-
roTOBJIEH K CriegylowmumM Bugam npodeccnoHanbsHON 4esTenbHOCTU:
Hay4YHO-UccrnegoBaTenbCKas.

2.4. 3apaun npodpeccuoHanbLHON AesATeNIbHOCTU BbINMYCKHUKA

bakanasp no HanpasneHuto nogrotoBkn 03.03.03 Pagunoduamka OofmkeH pewaTtb chne-
ayrowme npodeccrmoHanbHble 3agavM B COOTBETCTBUM C BuAaMu NpodpecCroHanbHoOn aes-
TenbHOCTU 1 BakanaBpCKoOW NPOrpaMmmon:

Hay4Ho-uccriedogamersibckasi 0essmesibHOCMb.
— OCBOEHMe MEeTOLOB Hay4HbIX NCCneaoBaHUN;
— OCBOEHWE HOBbIX TEOPU U MOAENEN;
— MaTtemMaTu4eckoe MOAENMPOBaHME NPOLIECCOB N OO BHEKTOB;
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— NpoBeOEHME IKCMEPUMEHTOB MO 3aaHHOW MeTOoAuKe, COCTaBfieHne onucaHna NpoBOANMBIX
nccnegoBaHun,

— o0bpaboTka nony4yeHHbIX pe3ynbTaToB Ha COBPEMEHHOM YPOBHE N UX aHanNus,;

— - paboTta ¢ Hay4YHOW NUTepaTypon C UCMOSIb30BAHNEM HOBbIX MH(POPMALMOHHbBIX TEXHOMOMNA,
CcnexeHuve 3a Hay4YHOU NepUoanKou;

— MNOAroTOBKAa AaHHbIX AN cCoCTaBfieHns 0630poB, OTHYETOB M Hay4YHbIX Ny6nuKaumm;

— y4yacTue B NOoAroToBke U 0POpPMIIEHUN HayYHbIX CTaTen;

— y4yacTue B COCTaBfieHMEe OTYETOB M AOKMNagoB O HayyHo-UccrnegosaTenbckon pabote, yya-
CTUE B HayYHbIX KOHGEPEHUNAX U CEMMHApaX.

3. NMnaHupyemble pe3ynbTaTbl ocBoeHusa OOl
Pesynbtatel ocBoeHna OOl BO onpegenstotca npnobpetaembiMn 6akanaBspom KoMne-
TEHUUAMU, T.€. ero CNOCOBHOCTLI0 MPUMEHSATb 3HAHUS, YMEHMS, U NYHbIE KayecTBa B COOTBET-

CTBUM C 3aaa4amun NpodeccrMoHanbHon AeaTenbHOCTY.

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

Koabli CopepxxaHue oOLLeKyNnbTypHbIX KoMneTeHuun (OK)

OK-1 CMOCOBHOCTLIO MCNONb30BaTh OCHOBbI dunocodckmx 3HaHUn gna popmu-
pOBaHNSA MUPOBO33PEHYECKOW NO3nLUK

OK-2 CMOCOBHOCTBLIO aHanM3MpoBaTb OCHOBHblE dTanbl U 3aKOHOMEPHOCTN UCTO-
pu4eckoro passuTna obiecTsa Ansg opMMPOBaHUS rPaXgaHCKON NoO3nLnm

OK-3 CMOCOBHOCTLIO UCMOSb30BaTh OCHOBLI 3KOHOMUYECKUX 3HAHUIN B PasnnyHbIX
chepax xnM3HegeaTenbHOCTH

OK-4 CMOCOBHOCTLIO UCMOSb30BaTbh OCHOBbLI NPAaBOBLIX 3HAHWUI B PasnnyHbIX cde-

pax Xm3HeaeAaATesibHOCTU

CMNOCOBHOCTBLIO K KOMMYHUKauunun B yCTHOIZ N NUCbMEHHOM cpopmax Ha pyc-

OK-5 | ckom un MHOCTPAHHOM A3blKax AnA peweHna 3agady Mexrim4HOCTHOIro n Mex-

KyJNbTYPHOIo B3aMMOEeNCTBUSA

OK-6 CNOCOBHOCTLIO pa6OTaTb B KOJ1MeKTunBe, TOoJIepaHTHO BOCMpPUHMMaA couun-
alibHble, 3THN4YeCKune, KOH(peCCI/IOHaJ'IbeIe N KyInbTYyPHbIE pa3finyna

OK-7 CMNOCOBHOCTLIO K camMmoopraHmn3aumn n caM006pasoBaH|/|+o

CMOCOBHOCTBLID MCNONb30BaTb METoAbl U cpeacTBa (OU3NYECKOW KyNbTypbl
OK-8 | ana obecneyeHns MNONMHOLEHHOW coumanbHOM U npodeccuoHanbHOM aes-
TENbHOCTHU

CMNOCOBOHOCTBLIO UCMOMb30BaTh NPUEMbl NEPBOW NMOMOLLM, METOAbLI 3aLUNTLI B
YCIOBUSAX Ype3Bbl4anHbIX CUTyaLUN

OK-9

B pesynbTate ocBoeHuna gaHHon OOl BO 6akanasp gormkeH obnagatb crnegyowmnmm
obLwenpodeccrnoHanbHbIMM KOMAETEHUNAMM:

Koabli CopepxxaHue o6LeKynbTypHbIX KomneTeHuun (OrK)

CNOCOBHOCTLIO K OBNageHuto 6a3oBbiMU 3HAHUAMU B 00NacTn MmaTeMaTukm n
OrK-1 | ecTecTBEHHbIX HayK, UX UCMNOSIb30BaHUIO B NPOdeCCUOHaNbLHON AesaTenbHO-
CTH

CMOCOBOHOCTLI0O CaMOCTOATENBHO NpuobpeTaTb HOBbIE 3HAHUS, MUCMOSb3YS
CoBpeMeHHble obpa3oBaTesibHble U MH(POPMALMOHHbLIE TEXHOMNOMMK

Or1K-2
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CMOCOBOHOCTBLIO pellaTb CTaHgapTHble 3agaydv npodeccnoHansHon fges-
TEeNbHOCTM Ha OCHOBE MH(OPMALMOHHON N BUBNMorpadnyeckomn KynbTypbl C
npPUMEHEHNeM UHGPOPMALMOHHO-KOMMYHUKALMOHHbBIX TEXHOSMOMMM U C y4e-
TOM OCHOBHbIX TpeboBaHMn MHGHOPMaLMOHHON Be30NacHOCTH

CMOCOBOHOCTBLIO MOHMMATbL CYLLHOCTb M 3Ha4YeHne MHopMauun B pa3BuTUm
COBpPEMEHHOro obuiecTBa, Co3HaBaTb OMACHOCTM U Yrpo3bl, BO3HUKaOLWMNE B
3TOM npouecce, cobnogaTb OCHOBHble TpeboBaHUA WH(OPMaLMOHHON
©e30MacHOCTN, B TOM YUCHEe 3almUTbl rocy4apCTBEHHON TalHbl

OllK-3

OriK-4

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

Koabl CopepxaHue npodeccnoHanbHbIX kKomneteHuum (MK)
B obnactn Hay4yHO-uccneaoBaTeribCKOW AeATENIbHOCTU:
MK-1 CMOCOBHOCTBLIO MOHMMAaTbL MPUHLUMNLI PaboTbl U MeToAbl KcnsyaTauum co-
BPEMEHHOWN paZMO3NEKTPOHHON U ONTMYeckor annapaTtypbl n obopynosa-
HUA
MNK-2 CMNOCOBHOCTLIO UCMONb30BaTb OCHOBHbIE METOAbI paanodu3nyeckmux name-
peHnn

MK-3 BnageHnemMm KOMIMbTEPOM Ha YpPOBHE OlMbITHOrNO nosib3oBaTtesid, NnpuMeHe-
HUIO I/IHCbOpMaLI,I/IOHHbIX TEXHOMNOrMmn

4. [1oKyMeHTbl, pernamMeHTUpylolme cogepxaHme u opraHu3sauuio oopasoBaTesibHOro
npouecca npu peanusaumn OOl 6akanaBpuarta no HanpasneHuto nogrotoekn 03.03.03
Paanodmsnka

B cootBeTcTBMM € n1.39 Tunosoro nosioxeHuns o Byse n ®rOC BO no HanpaBneHuto nog-
rotoBku 03.03.03 Pagnocumaunka cogepxaHne n opraHmsaumsa obpasoBaTenbHOro npouecca npu
peanunsauuun gaHHon OOl BO pernameHTupyeTcsl y4eOHbIM NiiaHOM C y4eTOM ero npoduns;
pabounmmn nporpaMmmamm y4ebHbIX KypcoB, NpeaMeToB, ANCUUMNNNH; MaTepuanamu, obecneym-
BaOLLMMWN Ka4yeCTBO NOArOTOBKM M BOCMMTaAHUA oby4vatomxcs; nporpaMmMmamm y4ebHbIX n npo-
N3BOACTBEHHbIX MPaKTUK; rO4OBbIM KarneHaapHbIM y4ebHbIM rpadoukom, a Takke MeTOANYECKU-
MK MaTepuanamn, obecneuvvBalOLMMM peanu3auuio COOTBETCTBYHOLUMX OOGpasoBaTesibHbIX
TEXHOMOIMMN.

4.1. KaneHaapHbIn y4eOHbIN rpaduk

KaneHgapHbin yyebHbIM rpaduk 6akanaspuaTta no HanpasneHuto nogrotoskn 03.03.03
Pagnodusnka (npounb MHdopmaumoHHbIe CUCTEMBI U TEXHOSMOMMK) NnpeacTasneH B [puno-
XeHuu 1.

4.2. Y4yeOHbIN NNnaH
Yy4yebHbIr nnaH npeacraeneH B MNpunoxeHun 2.

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

4.4. NMporpamMmmbl y4e6HOM U NPOU3BOACTBEHHOMN NMPAKTUK
Mpn peanusaumm ganHon OOIT BO npegycmaTpuBaloTCa NPOU3BOLCTBEHHbIE MPAKTUKN
(MpunoxeHwne 4):
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- yyebHas BblYUCAUTENbHAA MpaKTUKa: 4 ceMecTp, NPOAOIMKUTENbHOCTL 2 Hegenn (108
4yacoB, 3 3a4eTHble eaNHULIbI);

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

- MPOM3BOACTBEHHAsA NpeaanniioMHas npakTuka: 8 cemMecTp, NPOAOIIKUTENBHOCTbIO 2 He-
aenu (108 yacos, 3 3a4eTHble eaUHULbI).

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

PecypcHoe obecneyeHne gaHHon OOl BO gopmupyeTtcsa Ha ocHoBe TpeboBaHuit K yc-
nosusam peanusauum OOl BO, onpegensiembix rOC BO no HanpaBneHuto nNOAroTOBKU
03.03.03 Paguodumsumka ¢ yuetom pekomeHgauum cootsetctaytowen OOIM BO.

Ob6pasoBaTenbHas TEXHOMNOrMS BKMOYaeT B CebsA KOHKpPETHOe npencTaBfieHne nraHu-
pyeMbix pe3ynbTaTtoB 06ydeHns, popmy o0byveHuns, nopsaaok B3aumogencTBumsa CTygeHTa u npe-
nogasartens, MeToaukm M cpeactBa obyyYeHWUs, CUCTEMY OMArHOCTUKU TEKYLLEero COCTOSAHMS
y4yebHoro npouecca n cteneHn oby4eHHOCTH CTygeHTa.

JleKumnoHHble 3aHATUS cocTaBnsalT He bonee 40% obwero obbemMa ayauTOPHbIX 3aHS-
M. ducumnnuubl (Mogynu) no Belbopy coctaensaioT He meHee 30% BapuaTMBHOW YacTn bopka
1 «dncumnnuHbl (Mogynn)».

Mpn paspaboTke obpasoBaTesnibHOW NporpaMmmbl A4S Kaxgoro moayns (y4ebHon gucum-
NAWHBI) NPEaYCMOTPEHbI COOTBETCTBYHOLLME TEXHOMOMMN OByYeHUs, KOTopble NO3BONAT obec-
NneYnTb JOCTMXKEHME NNaHMPYEMbIX pe3ynbTaToB 00y4eHus.

OcHoBHas Lenb NpUMeHeHUst METOAO0B aKkTUBM3aL MM 0bpa3oBaTenbHON AEATENbHOCTU —
obGecneunTb CUCTEMHbIM NOAXOA K Mnpoueccy oTbopa, CTPYKTYpUpOBaHUS U NpeacTaBreHus
yyebHOro martepmana, CTUMynNuMpoBaTb MOTMBALMIO CTYQEHTOB K €r0 YCBOEHWMIO U NMOHUMAaHUIO,
pa3BuUTb Yy oby4aemblx TBOpYECKMe cnocobHOCTN U ymeHne paboTaTb B Konnektnee, copmm-
poBaTb YyBCTBO JIMYHOM COMPUYACTHOCTU K KONMEKTUBHOW paboTe M OTBETCTBEHHOCTM 3a pe-
3ynbTaTbl CBOEro Tpyaa.

Ha 3aHAaTuAX ncnonb3ylTcs crneayrolmne coBpeMeHHble obpasoBaTesibHble TEXHONOMN:
npobnemHoe o0byyeHne, MHPOPMaLMOHHbIE TEXHOMNOMMN, MeXAMUCUMNInHapHoe oby4eHne u ap.

HonyckatoTcst KOMOMHMPOBaHHbIE OPMbI NMPOBEAEHUS 3aHATUIA:

- NNEKLUMOHHO-NPAaKTUYECKNE 3aHATUS;

- NEKUMOHHO-NabopaTopHbIe 3aHATUS;

- NabopaToOpPHO-KYPCOBLIE NPOEKTLI U PaboTbI;

- MeXOucUUnNIMHapHbIe NPOEKTHI.

NMpenogaBaTeny camocToATENBHO BbIOMpaoT Hanbonee noaxoaswme MetToabl U popMbl
NpoBeAEeHNS 3aHATUIN N3 YMcna PEKOMEHA0BAHHLIX U cornacytoT Bblibop ¢ kadeapon.

YyebHo-meToanyeckoe obecnedeHmne OOl Hanpasnenusa 03.03.03 Pagnodumsnka noa-
roToBkn 6akanaBpoB B NOSIHOM 00beme coaepXkntcs B pabounx nporpammax ANCUUNIInH, poH-
e OLEeHOYHbIX CpeaCcTB, NporpaMmax NpakTUK U UTOrOBOW aTTecTauuu.

CopepxaHue y4yebHO-meToan4eCKMX MaTepmnanos obecnedunBaeT He0b6Xo4MMbIA YPOBEHb
n obbem obpasoBaHus, BKNOYAA M caMOCTOATENbHYIO paboTy GakanaBpoB, a Takke npeny-
cMaTpmBaeT KOHTPOIb kavyecTtBa ocBoeHust ctygeHtamm OOl B Lenom 1 OTAenNbHbIX €e KOMMo-
HEHTOB (NpunoxeHune 5).

Honsa npenogaBaTenen, UMELWNX YYEHYO CTeneHb W/MNn yvyeHoe 3BaHMe, B 0OLiem
yucne npenogaesartenen, obecneymBaroLLMx oOpasoBaTeNibHbIN MPOLECC NO AAHHON OCHOBHOM
oGpasoBaTenbHOM NporpaMmme, cocTaBnsieT He MeHee 60 NPOLEHTOB, YYEHYO CTENEHb AOKTOpa
HayK u/unu yydeHoe 3BaHMe npodpeccopa MMeEKT He MeHee 8 MpOLEeHTOB npenoagaBaTenen
(npunoxeHwne 6).
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Honsa paboTHMKOB M3 Yncna pykoBoauTenen n paboTHUKOB opraHmM3aummn, 4eaTenbHOCTb
KOTOPbIX CBSA3aHa C HanpasfeHHOCTLIO (Mpodunem) peannsyemon nporpammbl bakanaespuata
(Mmetowmx ctax paboTbl B JaHHOM NpodyeccnoHanbHOM obnactu He MeHee 3 neT), B obuiem
yncne paboTHMKOB, peanuayloLmnx nporpammy 6akanaspmara, He MeHee 5 NPOLEHTOB.

Mpn ncnonb3oBaHMM 3NEKTPOHHbLIX U3gaHun (NpunoxeHue 7) By3 obecneynBaeT Kaxgo-
ro obyyaroLerocs Bo BpeMS CaMOCTOATENbHOW MOArOTOBKN paboyMm MECTOM B KOMMbHOTEPHOM
Knacce ¢ goctynom B IHTepHET B COOTBETCTBUM C OO BEMOM U3yHaeMbIX OUCLUMSINH.

MomelleHns gns camocToaTenbHOW paboTbl 00y4valoLMXCA OCHALLEHbl KOMMbIOTEPHOM
TEXHWUKOW C BO3MOXXHOCTbLIO MOAKMI0YEHNs K ceTn "MIHTepHeT" n obecneyeHmnem JOCTyna B 3riek-
TPOHHYKO MHOPMaLMOHHO-06pa3oBaTenbHYO Cpedy opraHu3auuu.

By3 obecneyeH HeobxoaMMbIM KOMMMEKTOM fULEH3NOHHOIO nporpaMmmHoro obecnevye-
HUS.

BY3 pacnonaraet maTtepuanbHO-TEXHMYEcCKon 6ason, obecneymBalolen nposBedeHue
BCEX BMOOB OMCLMUMNIIMHAPHON N MEXAUCUUNINHAPHON NoAroToBKM, nabopaTopHOM, npakTuye-
CKOM N Hay4YHO-uccregoBaTenbckon paboTbl 0byyarowmxcs, NnpeaycMoTPEHHbIX y4ebHbIM nna-
HOM BYy3a, U OENCTBYHOLMUM CaHUTAPHbIM M NPOTMBOMNOXAPHbLIM NpaBusiaMm U Hopmam (npuno-
XeHune 8).

MaTtepuanbHo-TexHU4Yeckass 6asa, nmewwasaca Ha dakynbtete, obecneymBaeT npose-
AeHne y4yebHOro npouecca B NosiHoM ob6beme. dakynbTeT pacnonaraeT ABYMsS MOTOYHbIMU
NEKUMOHHbIMW ayauUTOPUSIMMK, OCHALLEHHbIMU MYyINbTUMEAUAHbIMUA NPOEKTOpaMM N KOMMbHOTe-
pamu Ang npes3eHTaumn ¢ AocTynom B VIHTEpHET, ayauTopuammn ansa NnpoBeAeHnss CeMUHAPCKNX
N NEeKUMOHHbIX Ans rpynnbl 15-25 yenoBek, 7 nabopaTopusiMu, OCHaLLEHHBIMWA COBPEMEHHOM
BbIYMCINTENBHOM TEXHUKOM Ha Kaxgoro ctygeHTa (10-15 yenoBek) 1 MMeOLWMMN YCIoBUSA AN
NnpoBeAeHNss CEMMHAPOB C UCNOSb30BaHMEM MPOEKLMOHHOro obopyaoBaHus. Y4yebHble ayau-
TOpUM OTBEYAOT CaHUTAPHO-TUTMEHNYECKUM HOPMaM.

6. XapakTepucTtuka cpenbl By3a, obecneymBaroLias passutme ooLeKynbTYPHbIX U coLm-
anbHO-NTMYHOCTHbLIX KOMNETEHL NN BbIMYyCKHUKOB

B yHuBepcuteTe co3gaHbl YCNoBUS AN aKTUBHOW XXM3HEAEeATeNbHOCTM oby4varolmxcs,
ANS rpaXk4aHCKoro camoonpeneneHns n camopeanusaunm, Ans MakcMMmanbHOro yaoBneTsope-
HUSA NOTPeOHOCTEN CTYAEHTOB B MHTENNEKTYarlbHOM, AYXOBHOM, KYNbTYPHOM U HPABCTBEHHOM
pasBUTUN.

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

- YnpasrneHue no coymnansHon n socnutaTteneHon pabote (YBCP);

- WWtab cTygeHyYeckux TpyaoBbIX OTPALOB;

- LIeHTp MonogéxHbIX MHMLMATKB,

- Mcuxonoro-koHcynNbTaumoHHas cnyxba (B coctase YBCP);

- CnopTuBHbIV KNy6 (B coctaBe YBCP);

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

- ®doTorpacumyecknin LeHTp (B coctaBe YBCP);

- O3gopoBUTENBLHO-CNOPTUBHLIN KOMNieke (B coctaBe YBCP).

CucremHas paboTa BegéTCcsa B akTMUBHOM B3avMOAENCTBUM C:

- Mpodcoro3Hom opraHn3aumen CTygeHToB;

- O6beanHEeHHbIM coBeTOM ObyyvaroLLmXCs;

- CTyoeH4YecKknm CoOBETOM CTyAropoaka;

- Mysesamn BI'Y;

- ABYMS1 AUCKYCCUOHHbIMM Kry6amu;

- TypuUCTCKMM Knybom «benas ropav;

- Knybom nHTennekTyanbHbIX UMp;

- YEeTbIPbMS BOSIOHTEPCKMMN OpraHmM3aumsaMu;
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- YnpaBneHMem no MOonoaéxHom nonntnke AaMmHucTpaumm BopoHexckon obnactu;

- MonogexHbiM npasmTenbCcTBOM BopoHexckon obnacTu;

- MonoaexHbiM napnameHTom BopoHexckon obnactu.

B coctaBe MonogéxHoro npasutensctBa u MonogéxHoro napnameHTa BopoHexckomn
obnactn 60% 3TO CTyAEHTblI YyHUBEpPCUTETA.

KoopanHauMoHHbIM opraHoM cTygeHyecknx obbeamHenun BIY asnaetca CoseT obyyato-
LLUMXCS, oNpeaensoLLnA KIoYeBbIe HanpaBrieHnUst pa3BUTUS BHEYYEOHOM XU3HN B YHMBEpPCUTE-
T€ 1 NPU3BaHHbIN obecneunTb aPPEKTUBHOE pa3BUTUE CTYAEHYECKMX OpraHmM3aumni, BXOALWMX
B €ro CocTasB.

B coctaB CoseTta obyyvatowmxca BI'Y Bxogat cnegywouwme CTyaeHYecKkne opraHmsauumu,
peanuayoLime NpoeKTbl No pasnNnNYHbIM HanpaBneHNAM BOCNUTATENbHON AEATENbHOCTH:

CTyneH4eckumn coBeT

MonogexHoe apmxeHne goHopoB BopoHexa «Kavenu»

Kny6 nHtennektyanbsHbix urp BIy

KOpuaunyeckas knuHunka BI'Y n AKOP

Hay4yHo-nonynsapHbin Jlektopuin

LWTab ctygeHyecknx oTpsgos BIY

Akt Bcepoccuickoron CtyaeH4eckoro TypHupa Tpéx Hayk

depepanbHbI 0OpasoBaTenbHbIN NPOEKT «HMPOMOTOK»

LLkona aktuea BI'Y

Apxeornornyeckoe Hacrneaue LleHTpanbHoro YepHo3embs

CtyneHTbl — [etam

Ha dwuanyeckom dakynbtete obLMM PYyKOBOACTBOM BOCMUTATENBbHOM OeATEeNbHOCTbIO
3aHMMaeTCHa AekaH, Tekywy paboTy OCyLLeCTBAAIT U KOHTPONMUPYIOT 3aMecTUTenn OekaHa,
negarorn-opraHn3aTopsbl, KypaTopbl y4eOHbIX Fpynn 1 opraHbl CTy4EeHYECKOro camoynpaBreHus.

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

CtyoeHTam  npefoctaBnsieTCd  BO3MOXHOCTb — NIleTHero OTAblxa B CNOPTUBHO-
0340pOBUTENBHOM KOoMMnekce «BeHeBUTUHOBOY, . AHana, Ha ocTpose Kopdy (Ipeumns). Opra-
HU3YIOTCH 3KCKYPCUOHHbIE Moe3aku rno ropogam Poccuun, becnnaTHoe noceleHne teaTtpos, My-
3ee, BbICTaBOK, KATKOB, CMOPTUBHbLIX MaT4yeln, 6accenHoB.

PaboTaeT otaen cogencTeBns TpyaoyCTPOUCTBY BblMYCKHUKOB.

B yHuBepcuteTe peanuayloTcsl couumanbHble NporpaMmmbl Ans CTYAEHTOB, B TOM 4uchne
BblAeneHne couunarnbHOM NoMowM ManoobecneyeHHbIM U HYXOalLWwuMCcs, coumansHas noa-
AepXKa OTAeNbHbIX KaTeropuin obyyaroLmxcs.

7. HopmaTtuBHO-MeTOAMYECKOE ObecnevyeHne CUCTeMbl OLLeHKM KayecTBa OCBOEHUA 00y-
vyarowmmunca OOl 6akanaBpuaTta no HanpasneHuto noarotosku 03.03.03 Paguocdusunka

B cootBetctBUM ¢ PITOC BO no Hanpasnenuto noarotoekn 03.03.03 Pagnodusmka un
TunoBbIM NOMOXEHNEM O By3e OueHKa kayecTBa ocBoeHunsa obydatowmmmca OOl Gakanaspua-
Te BKMHOYaEeT TeKyLMn KOHTPOISb YyCNEeBaeMOCTU, NPOMEXYTOYHYIO N UTOrOBYIO rOCyapCTBEH-
HYI0 aTTecTaumo obyyatoLLnxcs.

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

7.1.Te|<yu.w||7| KOHTPOJ1b yCneBaeMOCTU U NPOMEeXYyTOYHaA aTTecTauus
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B cootBetcTBUM C TpebosaHusammn ®IrOC BO n pekomeHgaumamm OOl BO no Hanpas-
nenuto noarotoBkm 03.03.03 Pagnodumamka ans npoBedeHns TeKyLwero KOHTponsa ycrneeBaemo-
CTW N NPOMEXYTOYHOM aTTecTaumm co3gaHbl COOTBETCTBYOLLME (POHObLI OLEHOYHbIX CPEACTB.

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

7.2. TocypnapcTBeHHas utorosas atrectauua BbinyckHukoB OOl 6akanaBpmaTta

NTorosaga atrectauus BbiNyCKHUKA BbicLLero y4ebHoro 3aBegeHus ssnsgetcsa obasaresib-
HOWM M OCYLLEeCTBNSETCS Nocrie 0CBOeHNA obpasoBaTenbHOM NporpaMmmbl B MOSIHOM 06beme.

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

B utorosylo atTecTtauuio BXoOuT 3alumTa BbINYCKHOW KBanudukaumoHHon paboTbl (ba-
KanaBpckon paboTbl). bakanaspckme paboTbl BbIMNOMAHAKTCA MO TeMaM, YTBEPXAEHHbIM Y4e-
HbIM COBETOM oakynbTeTa.

ATTEeCTauNOHHbIE WCMbITAHUS, BXOASALME B COCTaB MTOMOBOW aTTeCcTauumm BbIMyCKHMKA,
AOSMKHbI MOSMTHOCTBIO COOTBETCTBOBATbL OCHOBHOW O6pasoBaTefibHOM nporpamme 6akanaBpcKom
NoAroToBKM MIH(OPMAaLMOHHLIE CUCTEMBI U TEXHOIOMMN, KOTOPYK OH OCBOWUI 3a Bpems oby4ye-
HUS.

Mpun opraHmsaummn paboTbl Hag OGakanaBpckon paboTon Kadeapa nocne 3aBepLleHust
TeopeTn4eckoro obyyeHus B 7-M ceMecTpe npoBoAUT paboTy Mo BbIOOPY U YTBEPXKAEHUIO TEM
OakanaBpckux pabot. Tembl Bcex BakanaBpckux paboT COOTBETCTBYHOT TeMaTuke paboTbl ka-
deapsbl.

TemaTunka BbIMYCKHbIX KBaNM(UKaUMOHHBIX paboT HarnpasfeHa Ha peleHue npodec-
CMOHanbHbIX 3a4av:

MaTteMaTuyeckoe U KOMMbIOTEPHOE MOAENMPOBaHME MaTepuanoB, KOMMOHEHTOB, Anek-
TPOHHbIX NPMOOPOB N YCTPONCTB MUKPOINEKTPOHUKN PasnUYHOro yHKUMOHANbHOMo HasHade-
HUS;

aHanus n paspaboTka MeTo40B TEOPETMUYECKOrO U SKCNEPUMEHTANbHOMO UCCneaoBaHUs
KOHCTPYKLMN N TEXHOSOMMN KOMNOHEHTHOW 6a3bl COBPEMEHHOM 3NEKTPOHMKY;

npubopHO-TEXHOMNOrMYeckoe npoekTnposanme nsgenum CBY anekTpoHuku;

nccrnegoBaHue OU3NYeCcKNX NMpoLLecCcoB B MOMYyNPOBOAHUKOBLIX NpUbopax pasnnuyHoro
YHKLUMOHANbHOrO Ha3HayYeHus.

HenocpeactBeHHoe pykoBOACTBO HakanaBpamMu OCYLLECTBSIETCA TOMbKO pyKoBOAUTE-
NSMU, UMEIOLLIMMMN YYEHYIO CTEMNEHb.

TpeboBaHus, 0bycroBneHHble cneumannu3MpoBaHHOM NOAroTOBKOW BGakanaepa, BKo4Ya-
lOT:
eriadeHue:

e HaBblkaMX CaMOCTOATESTIbHOM Hay4YHO-MUCCeaoBaTeNbCKOM AeATENbHOCTY;

e HaBblkaMu NpoBeaAeHNsa PU3NYECKOro aKCNepuMeHTa:

e MeTO4aMM OLEHKM TOYHOCTU IKCMEPUMEHTArNbHbIX pPe3yrbTaToB,;

e JKCMEepUMEHTarnbHbIMM METOAAMU UCCNeaoBaHMs KonebaTenbHO-BONTHOBLIX CUCTEM,;

e HaBblkamu paboTbl C COBPEMEHHbLIM 3KCMEPUMEHTaNbHbIM 060pYyaOBaHUEM;

e NCCNeAoBaHUsl, NPOEKTUPOBAHUS Y NMPUMEHEHUSI KOMMOHEHTOB UHTErpanbHOM 3MEKTPOHUKA U
nonynpoBOAHUKOBLIX NPUOOPOB;
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e MeTO4aMu U cpeacTBamMu KOMMbLIOTEPHOrO MOAENMPOBaHNA (OU3MYECKMX MPOLLECCOB U sBre-
HUW B pagnodunsnke;

e OCHOBHbIMW COBPEMEHHbLIMM METOA4AMM pacyeTa N NPOEKTUPOBaHNSA LMGPOBLIX CUCTEM;

yMeHue:

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

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

e 0006WaTb 1 oTpabaTtbiBaTb NOMyYEHHbIE pe3yrnbTaThbl, aHaNM3npoBaTb U OCMbICIIMBATbL UX C
y4eTOM nnTepaTypHbIX AaHHbIX;

e BecTu bubnuorpacduyeckyto paboTy Cc NpMBAeYeHMEM COBPEMEHHbLIX NMH(POPMALIMOHHbIX TEX-
HOMNOMNN;

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

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

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

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

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

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

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

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

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

- NpUMeHeHne obpasoBaTenbHbiX 6a3 3HaHMN U MH(OPMALIMOHHBIX pecypcoB rnobarb-
HOW ceTn NHTepHeT Ansa pacumnpeHns BO3MOXHOCTEN U3YyYeHNa AUCLUMNINH y4eBHOoro nnaHa u
O3HaKOMJSIEHMUS C NOCNEAHUMN JOCTMXKEHUSAMN B PA3NIUYHbBIX OTPACIAX HAYKN U TEXHUKM;

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

[na camocTtositTenbHon paboTbl CTYAEHTOB npeaycmaTpuBaeTcs paspaboTka Mo Bcem
ancumnnuHam OOl meToguyeckmx pekomeHaauun, ¢ NOMOLLBK KOTOPbIX CTYAEHT opraHusyeT
cBow paboTy. B npouecce camoCcToATeNbHON paboThl CTYAEHTbl MMEKT BO3MOXHOCTb KOHTPO-
nMpoBaTb CBOWU 3HAHMUS C MOMOLLbIO pa3paboTaHHbIX TECTOB MO AUCLUNIIMHAM crneunasnbHOCTMU.

B aucumnnunHax npodeccnoHanbHOro Lukna npeaycMoTpeHo UCMonb3oBaHME WHHOBA-
LMOHHbBIX TEXHOMOMM (cpeacrTea TENEKOMMYHUKaUUN, MynbTUMEANNHbIE MPOEKTOpPLI, cneuuna-
nn3npoBaHHoE nporpamMmmMHoe obecrneyeHne 1 cpeacTea KOMMbLIOTEPHOW ANArHOCTUKK).

Kpome TOro, B obpasoBaTefnibHOM MpoLuecce UCMOofb3yHTCA cregyowme NHHOBaLMOHHbIE
MeToAbl:
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- NPUMEHEHUNE INEKTPOHHbIX MyJ'IbTI/IMe,EI,I/IIZHbIX y‘-le6HI/IKOB n y‘-le6HbIX nocobui;

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

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

MporpammMa cocTaBneHa: kadeapor aNeKTPOHUKN.

Mporpamma ogobpeHa Hay4YHO-MeTOANYECKMM COBETOM (DU3MYECKOro dhakyrbTeTa

o

[ekaH duamyeckoro akynoreTa /A.M. BobpeLios/

3aB. kacheapor aNeKTPOHUKN 4 /%&M.M. BobGpeLuos/

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

CeHT56pb OkT56pb Hos6pb [lekabpb SHBapb ®eBpanb MapTt Anpenb Mati MioHb Mionb ABrycr
n o~ — — n (32] o
wee [~ [2[5TR] & (22 5 s [ T2 [R5 R = 7T = 5[50 | & = T2l 7] 2 = [2[3 R |2 [2[BT% & [ =[5 [3 [ [~ [5]5TR & [ 22 3 = [ [2 [F] 2
“lelala] elalg] [m|a[s|g[]elala] |[w|d]a] [Y]eo]e] |~eo|ela] [e]2(g] [~|=]alg|~[=]|2[x] [e]2|g] |[~[2]|5]x
112]3|4|5]6|7]|8]9]|10[11]12|13|14]|15]16|17]18|19]|20|21|22]|23]24]25|26]27|28|29]|30]31(32]|33|34|35|36|37|38|39]|40|41]|42|43|44|45|46|47]|48]|49|50]51]52
I [5]3[3|K|K [5]3|3| K| K| K|K|K[K[K[K
3 3
|| || [ 51 | V]
II E1IEIEIS L | |23 Y| K|IK|K|K[K|K
E) Yy K
i [5]3[3|K|K ]33 n|n|K|K|K|K[K[K[K
3 3
L | 2] LK [ 51 | 0] | T |
v | 5| 3| | K| Snfnprfr)r{rxfKIK{KIK{K|K[K[K
3 K n r K
2. CBO,EI,HbIe OaHHble
Kypc 1 Kypc 2 Kypc 3 Kypc 4 Uroro
TOr
ceM. 1| cem. 2| Becero | cem. 1| cem. 2| Bcero | ceM. 1| cem. 2| Bcero | cem. 1| cem. 2 | Bcero
TeopeTuyeckoe obyyeHue 18 1/3|18 1/3(36 2/3| 18 1/3| 17 2/3| 36 |181/3|17 1/3(352/3|18 1/3|132/3| 32 |1401/3
D |2K3aMeHaUMOHHble ceccum 22/3|22/3(51/3|22/3|22/3(51/3|22/3|22/3(51/3| 2 |11/3|31/3|191/3
Y |YuebHas npakTuka 2 2 2
M |Mpou3BoacTBEHHAs NpakTUKa 2 2 2 2 4
I |Foc. ak3ameHbl n/unu 3awmTa BKP 4 4 4
K [KaHukynbl 2 8 10 2 | 62/3|82/3| 2 7 9 2 | 82/3[102/3]381/3
UToro 23 29 52 23 29 52 23 29 52 |221/3|292/3| 52 | 208
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MpunoxeHue 2. Y4eOHbIN NNaH

CewmecTp 1 Cemectp 2
Yacos Yacos
KoHTakT.p.(Mo y4y.3aH.) KoHTakT.p.(no y4.3aH.)
Ne |Mnpekc HavnmeHoBaHwue KorTpons K KoHTponb K
OHTpP OHTpP
Beero Bcero| Jlek | IlTa6 | Mp | KCP cPC onb Beero Bcero| Jlek | a6 | Mp | KCP CcPC onb
ANCUUNNTNHbI |(I'InaH) 1134 | 540 | 188| 144 | 208 450| 144 1134 | 558 | 186 | 144 | 228 432 144

1 |Bl1.B.1 UcTopus Ok3 144 | 36 | 18 18 72| 36
2 |B1.B.2 Pycckuii s13bIK U KynbTypa peuu 3a 72 18 | 18 54
3 |b1.B.3 DKOHOMMKa 3k3 144 | 36 | 18 18 72 | 36
4 |B1.6.4 MpaBoBeaeHme 3a 108 | 36 | 18 18 72
5 |b1.B.6 MHOCTpaHHbIN S3bIK 3a 108 | 36 36 72 3a 72 36 36 36
6 |b1.B.7 Obuwas pusuka Ok33aK| 270 | 144 | 36 | 72 | 36 90 | 36 |Ooks3aK| 270 | 144 | 36| 72 | 36 90 | 36

b1.5.7.1 MexaHuka OksK | 144 | 72 | 36 36 36 | 36

b51.5.7.2 MonexynsapHas ¢usnka k3 K 144 | 72 | 36 36 36 | 36

b1.5.7.5 061 U3NHECKMI NPAKTUKYM 3a 126 | 72 72 54 3a 126 | 72 72 54
10 [51.69  |Marewaruka o, | 324 | 162] 72 90 00 | 72 | % | 324 | 162] 72 90 9 | 72
11 |b1.5.9.1 MaremaTndeckmidt aHanm3 k3 K 180 | 90 | 36 54 54 | 36 Ok3 K 180 | 90 | 36 54 54 |1 36
12 |51.5.9.2 AHanuTmyecKas reoMeTpus k3 K 144 | 72 | 36 36 36 | 36
13 |h51.5.9.3 JInneriHas anrebpa OksK | 144 | 72 | 36 36 36 | 36
14 |b1.B.10 MHbopmMaTuka 3a 144 | 72 | 36 | 36 72 3a 144 | 72 | 36 | 36 72
15 |b1.5.10.1 |MH@popmaTuka 3a 144 | 72 | 36 | 36 72
16 |51.5.10.2 |AnroputMsl n S3bIKu POrpaMMupoBaHus 3a 144 | 72 | 36 | 36 72
17 |61.6.19 dusunyeckas KynbTypa 3a 18 18 8 10 3a 18 18 6 12
18 DNeKTUBHbIE KypChbl MO (hU3nYeCcKon 54 54 54 54 54 54

KynbType

OBA3ATEJIbHbIE ®OPMbl KOHTPOJIA

3K3(4) 3a(5) K(3)

9k3(4) 3a(5) K(3)
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Cewmectp 3 CewmecTp 4
Yacos Yacos
KoHTakT.p.(No y4y.3aH.) KoHTakT.p.(no y4y.3aH.)
Ne |WHaekc HanmeHoBaHve KotTpons K KotTpons K
OHTP OHTP
Boero Bcero| ek | a6 | Mp | KCP CPC onb Boero Bcero| ek | Ma6 | Mp | KCP cpe onb
ANCUUTJIUHDI |(ﬂﬂaH) 1134 | 558 | 184 | 144 | 230 432| 144 1032 | 514 |168| 168|178 374| 144
1 |B1.B.5 dunococus 3k3 144 | 54 | 18 36 54| 36
2 |p1.6.6 MHOCTpaHHbIN S3bIK k3 108 | 36 36 36| 36
3 |bl1.6.7 Oblwas dusmka Ok33akK| 270 | 144 | 36 | 72 | 36 90 | 36 |S«ks3aK| 270 | 136 | 34 | 68 | 34 98 | 36
4 |h1.5.7.3 JneKTpYeCTBO U MarHeTU3M Ok3K | 144 | 72 | 36 36 36 | 36
b1.6.7.4 KonebaHusi u BOJIHbI, ONTHKa 3k3 K 144 | 68 | 34 34 40 | 36
61.6.7.5 061yt goyanyeckmii NpaKTuKym 3a 126 | 72 72 54 3a 126 | 68 68 58
7 |19 |Maremaruka sk | 360 | 180 90 90 144| 36 |9a(2)3a| 360 | 132 | 66 66 156 72
b1.5.9.1 MaremaTudeckuyi aHanm3 Ok3K | 144 | 72 | 36 36 36 | 36
b51.5.9.4 LAnpdeperHymansHbie ypaBHeHNs 320K | 108 | 72 | 36 36 36
10 |51.5.9.5 BeKTOpHbIV v TEH30PHbIV aHanmu3 3a 108 | 36 | 18 18 72
11 |51.5.9.6 Teopusi BEpOSITHOCTEN U MaTEMaTUYECKas! 5k 144 | 50 | 34 16 58 | 36
CTaTncTuKa
12 |61.5.9.7 Teopusi QyHKLM KOMITIEKCHOMO 5k 144 | 50 | 16 34 58 | 36
repeMeHHoro
13 |51.5.9.8 ViHrerpanbHele ypastietina 1 3a 72 32 | 16 16 40
BapUaLMOHHOE NCYNCIEHNE
14 |b1.B.11 TeopeTnyeckas dusmka 320K | 180 | 84 | 34 | 50 96
15 |h1.5.11.1 Teopetnyeckasi MEXaHMKA 3a0 K 180 84 | 34| 50 96
16 |b1.5.14 MUWKpOMNpOLEeCCOpHbIE CUCTEMBI 3a 180 | 72 | 36 | 36 108
17 |b1.B.15 TeopeTnyeckme OCHOBbI paANOTEXHUKM OkaKn | 144 | 84 | 34 | 50 24 | 36
18 |b1.6.19 dusmnyeckas KynbTypa 3a 18 18 | 4 14 3a 18 18 18
19 DNeKTMBHbIE KypChl Mo hm3nyeckoi 54 54 54 60 60 60
KynbType
OBA3ATEJ1IbHbIE ®OPMbl KOHTPOIA 2k3(4) 3a(4) 3a0 K(3) 9k3(4) 3a(3) 3a0 K K(2)
YYEBHASA NMPAKTUKA | (MnaH) 108
YyebHas Mo NofyyYeHUo NEPBUYHBIX YMEHWUI Y HABbIKOB 3 108
npodeccroHanbHoN AeaTeNbHOCTU a
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CemecTtp 5 Cemectp 6
Yacos Yacos
KoHTakT.p.(Mo y4y.3aH.) KoHTakT.p.(no y4.3aH.)
Ne |Mnhpekc HavnmeHoBaHwue r—— K KorTpors K
OHTpP OHTpP
Boero Bcero| Jlek | Na6 | Mp | KCP cPC onb Beero Bcero| Jlek | JTa6 | Mp | KCP cPC onb
ANCUMNIMNTIUHDI |(I'InaH) 1134 | 558 | 198 | 252 108 432| 144 1024 | 522 | 218| 236| 68 358 | 144

1 |b1.6.8 ATOMHas 1 sigepHas dusuka 3a(2) 216 | 72 | 36 | 36 144
2 |b1.5.8.1 ATOMHasi ¢pusnka 3a 108 | 36 | 18 | 18 72
3 |b1..8.2 ApepHas pusuka 3a 108 | 36 | 18 | 18 72
4 |B1.B.11 TeopeTuyeckas dusmka 3k3 K 180 | 90 | 36 | 54 54 | 36 k3 K 180 | 100 | 50 | 50 44 | 36

b61.5.11.2 |3JnekTpoanHammka 3k3 K 180 | 90 | 36 | 54 54 | 36

b1.h.11.3 |KBaHTOBas mexaHuka k3 K 180 | 100 | 50 | 50 44 | 36
2 l61B.12 ®u3nka konebaTenbHbIX 1 BOTHOBbIX 33 144 | 68 | 34 | 34 40 | 36

npoLeccoB

b1.h.12.1 Teopus konebaHwmi k3 144 | 68 | 34 | 34 40 | 36

b1.6.13 DNeKTpoHMKa Ok 144 | 72 | 36 | 36 36| 36 | OxeKN | 144 | 68 | 34 | 34 40 | 36
10 |b1.5.13.1 | PagnosnektpoHuka Ok3 144 | 72 | 36 | 36 36 | 36
11 |61.5.13.2 | ®usmyeckas 371EKTPOHNKE Oxskn | 144 | 68 | 34 | 34 40 | 36
12 |B1.B.16 MeToabl MaTeMaTUUeCkon puUankm Ok3 144 | 72 | 36 36 36 | 36
13 |61.B.17 YuncneHHble MeToAbl M MaTeMaTUUECKOE S K 144 | 68 | 34 | 34 40 | 36

MoAEeIMpOBaHme

14 |B1.B.0O.1 |PaauoTexHuuyeckue uenu n curHansl OkaKMN | 144 | 72 | 36 | 36 36| 36
15 |61.B.0[.2 |ATOMHbI/ cnekTpanbHbI aHanus 3a 72 18 18 54
16 |61.B.0A4.5 |®u3umka cnaowHbIX cpea 3a0 108 | 68 | 34 | 34 40
17 |61.B.0A4.7 |CneunpakTukym 3a 108 | 72 72 36 3a 108 | 50 50 58
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Cemectp 5 CemecTp 6
Yacos Yacos
Ne |Vaexc HauMeHoBaHME rpo KoHTakT.p.(Mo y4.3aH.) ) onpo KoHTakT.p.(Mo y4.3aH.) )
HTPOIb OHTp| KoHTpOnb OHTP
B P B P
cero Bcero| Jlek | 1a6 | Mp |KCP cPC onb cero Bcero| Jlek | a6 | Mp | KCP CcPC onb
ANCUUIJINHDbI |(ﬂnaH) 1134 | 558 | 198 | 252| 108 432| 144 1024 | 522 | 218 236| 68 358| 144
18 DNeKTUBHbIE KYPCbl MO HU3NYECKOM 3a 54 54 54 3a 52 50 52
KynbType
19 [B1.8.48.1.1 | OOPEKTHO-OPUHTUPOBAKHOS sa | 72 | 36| 18 18 36
nporpamMMmMpoBaHve
20 |p1.B./1B.1.2 | CpeacTBa 3amntsl MHGQOpMaLMn 3a 72 36 | 18 18 36
21 |B1.B.[1B.2.1 |Ludposble cuctemsbl 3a 72 32| 16 16 40
22 |61.8.8.2.2 LngppoBas o6paboTka Ten1eBUINOHHbIX 3a 72 32 | 16 16 40
CUrHasoB
23 |B1.8.1B.7.1 TexHnyeckme CPEACTBA 3alUMTbI 3a 72 16 | 16 56
WHTENNEKTYanbHOM COBCTBEHHOCTY
24 |b1.B./IB.7.2 | OcHoBbl KpunTorpagpum 3a 72 16 | 16 56
25 |51.B./]B.7.3 | 3awmTa nHgopmMaLmm B MUKPOI/IEKTPOHMKE 3a 72 16 | 16 56
OBA3ATEJIbHbIE ®OPMbl KOHTPOJ1A 2k3(4) 3a(5) KM K 2k3(4) 3a(3) 3a0 K K(2)
NMPOU3BOACTBEHHASA NMPAKTUKA | (Mnan) 108
Mpon3BOACTBEHHAS MO MOSYYEHUIO NPOdECCUOHaNbHbIX 3a 108

YMeHMVI M onbITa I'IpOCbeCCVIOHaJ'IbHOVI OEATENbHOCTU
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Cemectp 7 Cemectp 8
Yacos Yacos
KoHTakT.p.(no yy.3aH. KoHTakT.p.(no yy.3aH.
Ne [Vinpexe HawnmeroBakme KoHTponb Boero T CPC KoHTp | KoHTponb Boero T CPC KoHTp
Bcero| ek | a6 | Mp |[KCP onb Bcero| ek | a6 | Mp |[KCP onb
ANCUUNJINHBI |(Nnaw) 1080 | 504 | 216 | 234| 54 468| 108 792 | 370 | 152| 182| 36 350| 72
1 |B1.B.11 TeopeTnyeckas dmsmka k3 K 144 | 78 | 26 | 52 30| 36
2 |h1.5.11.4 |TepmoguHamuka u CTaTUCTUHECKAS pu3mKa k3 K 144 | 78 | 26 | 52 30| 36
3 51612 :)glsz:czc;ne6aTeanblx 1 BOJTHOBbIX SK;(n2)|(3a 504 | 252 | 126 | 126 180| 72
4 |b1.6.12.2 |PacripocTpaHeHue 3/1eKTpoMarHTHeIx Bo/IH|  3akK 144 | 72 | 36 | 36 72
5 |b1.6.12.3 Cratuctnyeckas pagmoumsmka k3 180 | 108 | 54 | 54 36 | 36
6 |61.5.12.4 |®u3mka Bo/IHOBbIX MPOLIECCOB Ok3KM | 180 | 72 | 36 | 36 72 | 36
7 |B1.B6.13 DneKTPoHUKa Ok 144 | 72 | 36 | 36 36| 36 Oks3 108 | 52 | 26 | 26 20 | 36
8 |651.5.13.3 |[lonyrnpoBoAHNKOBAS 3/IEKTPOHMKA 3K3 144 | 72 | 36 | 36 36 | 36
9 |b1.56.13.4 |KBaHTOBas pagnogpusanka Oks 108 | 52 | 26 | 26 20 | 36
10 |b1.5.18 be30nacHOCTb XuU3HeaesTeNbHOCTH 3a 72 24 | 12 12 48
11 |B1.B.0A.3 |AcTpodmanka 3a 108 | 36 | 18 18 72
12 |B1.B.01.4 |PyHKUMOHANbHAA SNTEKTPOHMKA 3a 108 | 52 | 26 | 26 56
13 |B1.B.0/1.6  |2nekTpoanHammka CBY (M.6. 3aMeHUTb) 3a 72 52 | 26 | 26 20
14 |B1.B.0A.7 |CneunpakTukym 3a 144 | 72 72 72 3a 108 | 52 52 56
15 |61.B.[B.3.1 |ABTOMaTM3NpOBaHHbIE 6a3bl AAHHBIX 3a 108 | 36 | 18 18 72
16 |h1.B./]B.3.2 | CUCTEMHBIV aHa/M3 3a 108 | 36 | 18 18 72
17 |B1.B.0B.4.1 EE;’;S;;“::E&BQ:S flormaeciin 3a | 72 | 36 | 18 18 36
18 |h1.B./]B.4.2 | 3KCrnepTHble CUCTEMBI 3a 72 36 | 18 18 36
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Cemectp 7 Cemectp 8
Yacos Yacos
Ne [Vhaexc HaMeHOBaHME ) KoHTakT.p.(no y4.3aH.) ) ) KoHTakT.p.(no y4.3aH.) )
OHTPOJ1b OHTp OHTPOJ1b OHTp
B P B P
*™ Bcero| lex | 11a6 | Mp | KCP Pl one T Beero| Nex | n1a6 | mp | kcP CPCI o
ANCUUNJINHDI |(I'InaH) 1080 | 504 | 216 234| 54 468| 108 792 | 370 | 152|182 36 350| 72
19 |b1.B.AB.5.1 |CeTtn 3BM 3a 72 24 | 12 12 48
20 |h1.B./]B.5.2 | HagexxHOCTb MHGBOPMALIMOHHBIX CUCTEM 3a 72 24 | 12 12 48
21 [B1.B.AB6.1 TeopeTuyeckme OCHOBbI PaaMOTEXHUKM - 72 oa | 12 12 48
Yactb 2
22 |b1.B./]B.6.2 | Pagnogpusmnueckme meTogel 3a 72 24 | 12 12 48
23 [oTA.1 OCHOBbI BUAE03/IEKTPOHMKN 3a 36 12 | 12 24
OBA3ATEJIbHbIE ®OPMbl KOHTPOJIA 9k3(3) 3a(5) KM K 9k3(2) 3a(6) K
NMPON3BOACTBEHHASA NMPAKTUKA | (MnaH) 108
|I'Ipom3Bo,lJ,CTBeHHas=| npeaaunniIoMHas 3a 108
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MpunoxeHue 3. AHHOTauuKU pabounx nporpamm
B1.5.1 WUctopus

Llenu n 3agayum yue6HOM AUCLUNIIUHDI.

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

B xoge nsyyeHus aucumnnuHbl «ctopusi» cTyaeHTbl OOMKHbI: MMeTb NpeacTaBrieHne O Cyll-
HOCTM, hopMe U (DYHKLMM UCTOPUYECKOTO 3HAHUS; OBNAAETb S1IeMeHTaMn UCTOPUYECKOro aHa-
nn3a; 3HaTb: MOHATUIHBIN annapaT UCTOPUYECKON HayKN, OCHOBHbIE METOAbI UCCINEAOBaHMUS UC-
TOPWM; CYLLHOCTb, COAEp)XaHWe, 0COBEHHOCTM Pa3BUTUS OTEYECTBEHHOW UCTOPUWN; OCHOBHOWM
CNEeKTP KOHLEMNUUA UCTOPMUYECKOTO PasBUTUS, TOYEK 3PEHUS MO YaCTHbIM UCTOPUYECKUM MpPO-
6rnemam; ymeTb: CaMOCTOSTENbHO aHanNM3MpoBaTb UCTOpUYeckne akTbl; NPUMEHSATb MPUHLIN-
Mbl UCTOPU3Ma OOBEKTMBHOCTM B aHanM3e UCTOPUYECKOro MaTepuana; npuMMEeHsiTb MomyYeH-
Hble 3HaHUS U YMEHMS MPU aHanM3e COBPEMEHHbIX COLManbHO-9KOHOMUYECKUX U COoLManbHO-
NONUTUYECKUX NPOGIeM COBPpEeMEHHOro aTana pasBuUTNs OTEYECTBEHHOW UCTOPUN; UMETb HaBbl-
K1 paboTbl C UICTOPUYECKMMM UCTOUYHUKAMMN.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eamHULbl) y4eOHON ANCLMNIIUHDBI.

CopepxaHue ANCUMNAWHBI OXBaTblBaeT KPYr BOMPOCOB, CBA3aHHbIX C U3y4YeHUEM crie-
AyoLWwunX pa3aenos:

CyLwHOCTb, hopMbl, PYHKLUK UCTOPUYECKOTO 3HaHUS. MeToabl U UCTOYHUKM N3YYEHUS UCTOPUN.
MoHAaTMe n Knaccuukauma MCTOPUYECKOro MUCTovHMKa. OTedecTBeHHasi uctopuorpagusa B
NpoLwsoM M HacTodwem: obuiee n ocobeHHoe. MeTogonorna N Teopusa UCTOPUYECKON HaYKW.
NcTtopusa Poccnn — HeoTbeMnemas 4acTb BCEMUPHOW UCTOpUN. AHTUYHOE Hacreaue B aMoxy
Benukoro nepecenenuns Hapoaos. [Npobriema aTHOoreHe3a BOCTOYHbIX criaBsiH. OCHOBHblE 3Ta-
Nbl CTAHOBMEHWA rocydapcTBeHHOCTU. [peBHsAss Pycb KW KOYeBHMKW. BusaHTuncko-
apesBHepycckme cBasn. OcobeHHoOCTN coumnanbHoro ctpos [peHen Pycu. OTHOKYNbTYpPHbIE U
coumnanbHO-NONIMTUYECKNE MPOLIECCHl CTAHOBSIEHUS PYCCKOW rocyaapcTBEHHOCTU. [lpuHATHe
XpuctmaHcTBa. PacnpocTtpaHeHue ncrnama. 3BOSioLns BOCTOMHOCNABAHCKOM roCy4apCTBEHHO-
ctn B XI-XIl BB. CoumnarnbHo-nonutuyeckne nameHeHus B pycckux semnax B XllI-XV BB. Pycb u
Oppga: npobnembl B3aumoBnNusHUSA. Poccna un cpegHeBekoBble rocyaapcrtea Esponbl 1 Asun.
Cneumndurka popmMmpoBaHNa eguHOro poCCUMCKOro rocygapcrtea. BossbiweHne Mocksbl. Pop-
MUpPOBaHMe COCITIOBHOM CUCTEMbI opraHm3auum obuectea. Pedopmebl NMeTpa 1. Bek EkaTtepuHbl.
Mpegnockblnkn n ocobeHHOCTN cKNnagbliBaHUsS poccunckoro abcontotnama. JUckyccumn o reHesu-
ce camogepxaBusi. OCOBEHHOCTN 1 OCHOBHbIE 3Tanbl 9KOHOMUYECKOro pa3sutusa Poccuun. 3so-
noums oopm cobcTBeHHOCTUN Ha 3eMnito. CTpykTypa deoganbHoro semnesnageHus. Kpenoct-
Hoe npaBo B Poccun. MaHydakTypHO-NpoMbILWieHHOe npomn3BoacTBo. CTaHOBMEHWE NHAOYCT-
puansHoro obwectsa B Poccuun: obuiee n ocobeHHoe. OBLecTBEHHas MbICITb 1 OCOBEHHOCTU
obwectBeHHoro asmxkeHus Poccum XIX B. Pedopmbl n pedopmaTtopbl B Poccuun. Pycckas
KynbTypa XIX Beka n ee Bknag B MUPOBYIO KyrnbTypy. Ponb XX cTonetus B MMPOBOW UCTOPUMN.
Mmobanusaumna obwecTBeHHbIX npoueccos. Mpobrnema sKkOHOMMYECKOro pocta M MoaepHusa-
umn. Pesontouun n pedopmbl. CoumnanbHas TpaHchopmauna obuiectsa. CTONKHOBEHME TeH-
AEHUMA MHTepHaumoHanuMama 1 HauuoHanmama, MHTerpauum n cenapatmsama, SeMOKpaTum U
aBTopuTapuama. Poccusa B Havyane XX B. O6bekTuBHas NOTpebHOCTb MHOYCTpUansHON Moaep-
Hu3aumm Poccun. Poccuinckue peopmbl B KOHTEKCTE OOLLIEMMPOBOro pasBmTUS B Havane Beka.
MonuTtuyeckne naptmm Poccuu: reHesnc, kKnaccudgukaums, nporpammel, Taktuka. Poccusa B yc-
NOBUSX MUPOBOW BOWHbLI N obweHaunoHanbHoro kpusmca. Peontouus 1917r. [NpaxgaHckas
BOWHA M MHTEpBEHUNA , NX pesdynbtaTtbl U nocneacTeus. Poccuinckas amurpaumsa. CouunanbHo-
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3KOHOMMYEecKoe passuTme cTpaHbl B 20-e rr. HIIN. dopmmpoBaHmMe ogHONapTUNHOIO NONUTUYE-
ckoro pexuma. ObpasosaHne CCCP. KynbTypHas Xun3Hb cTpaHbl B 20-e rr. BHelHas nonutuka.
Kypc Ha cTpouTenbCTBO coumanuama B OOHOW cTpaHe u ero nocrneactsus. CoumanbHoO-
3KoHoMunyeckne npeobpasosaHna B 30-e rr. CCCP HakaHyHe M B HadanbHbI Nepuos BTOPOW
MuUpoBon BoWHbI. Benukas OTeyectBeHHasa BorHa. CoumnanbHO-3KOHOMUYECKOEe pasBuTue, o0b-
LLLIeCTBEHHO-NONNTUYECKAA XN3Hb, KyrbTypa, BHelWwHAA nonutuka CCCP B nocneBoeHHbIe roabl.
XonogHas BovHa. MonbITKM OCyLEeCTBNEHUS NONIUTUYECKMX U AKOHOMUYeCcKuX pecdopm. HTP n
ee BnuaHue Ha xoa obuwectBeHHoro passutna. CCCP B cepeguHe 60-80-x rr.  CoeTtckun
Cow3 B 1985-1991 rr. lNepecTtponka. lNonbiTka rocyaapcTeeHHoro nepesopota 1991 r. n ee
nposan. Pacnag CCCP. benosexckue cornaweHns. Oktadpbckne cobbitna 1993 r. CtaHoBne-
HMe HOBOW poccunckon rocygapcteeHHocTn (1993-1999 rr.). Poccusa Ha nyTn pagukanbHOW co-
LManbHO-9KOHOMMYECKon MoaepHusaumn. Kynbtypa B coBpemeHHon Poccun. BHewHenonutu-
Yyeckas 4esaATeNbHOCTb B YCNOBUSAX HOBOM reonofIMTUYECKON CUTYyaLnN.

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

Llenu n 3agayum yue6HOM AUCLUNIIUHDI.

Llenb n3ydeHus kypca «Pycckuin a3blk 1 KynbTypa pedn» — popMupoBaHue fNNYHOCTW, Bra-
aewouwen TeopeTMYeCKUMN 3HAHUSIMU O CTPYKTYpEe PYCCKOro si3blka M OCOBEHHOCTSIX ero goyHK-
LUMOHMPOBaHNA, obnagarolwen YCTOMYMBBLIMU HaBbIKaMU MOPOXAEHUS BbiCKa3blBaHUsSI B COOT-
BETCTBMM C KOMMYHWUKATUBHbIM, HOPMATMBHbIM U 3TUYECKMM acnekTaMyn KynbTypbl peydn, TO
€CTb CNOCOBOHOM K peanu3aumm B pe4eBon OeATENbHOCTN CBOEro NIMYHOCTHOrO noTeHuunana.

B cBs3u ¢ aTMm yyebHaa aucumnnuHa «Pyccknii a3blk U KynbTypa pedny AOfKHa pelwaTb crne-
AyloLwme 3agayn: No3HakoOMUTb C CUCTEMOM HOPM PYCCKOro nNnTepaTypHOro A3blka Ha ooHeTU-
4YeCKOM, fneKcu4eckoMm, cnoBoobpasoBaTesibHOM, rpaMmaTU4ecKOM YpPOBHE; AaTb TeopeTuye-
CKMe 3HaHuMs B 06nactm HOPMaTUBHOIMO W LefNeHanpaBreHHOro ynoTpebneHnsa s3bIKOBbIX
CpeacTB B 4eNOBOM U HAy4YHOM 0OLLeHUn; chopMUPOBaTL NpakTUYECKMe HaBblKU U YMEHUS B
obnactun cocTtaBneHna W NpoAyUMpPOBaHUSA pPasfnU4YHbIX TUMOB TEKCTOB, MpefoTBpalleHust n
KOPPEKTUPOBKN BO3MOXHbIX SA3bIKOBbLIX M peyeBbiX OWMOOK, aganTaumm TEKCTOB ANA YCTHOro
UM MUCbMEHHOIO U3NOXEHNS; COPMUPOBaTb YMEHNSA, Pa3BUTb HaBbIKM OBLLEHNSA B pasnny-
HbIX CUTyaumax odieHns; chopMmnpoBaTb Y CTYOEHTOB CO3HaTeNlbHOE OTHOLLUEHUE K CBOEN U
YY>XOWN YCTHOW U MUCbMEHHOW peyn Ha OCHOBE U3YYEHUS €€ KOMMYHUKaTUBHbIX Ka4ecTB.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

1. OCHOBHblE MOHATUA KyNbTypbl pedn. KynbTypa peyn kak HaydHo-yyebHasa aucuunivHa.
A3bIK U peyb. A3bIK Kak 3HakoBas cuctema. OyHKUUKN A3blka. COOTHOLIEHUE MOHATUM A3bIK U
peyb: B3aMMOOOYCNOBNEHHOCTb M B3aUMOBNUSHUE. A3bIKOBble €AVHULbI U YPOBHU S13bIKOBOM
cuctembl. Peub kak dopma peanusaummn asbika. [Mpobnemsbl KynbTypbl KOMMYHUKaLUW: acum-
MEeTpUa Mexay KynbTypon obLieHUs N KynbTypon peyun. Tunbl pedeBomr KynbTypbl HOCUTENEN
A3blKa: 3NUTapHbLIN, CcpefHe-nMTepaTypHbIA, NUTepaTypHO-PasroBOPHbIA,  (aMUNbIpHO-
pasroBOpHbLIN. DOpMbl peyn: crieumdurka YCTHOW M MUCbMEHHOW peyn, KnaccuukaunoHHbIEe
NPU3HaKK, XapakTepHble YepTbl, A3bIKOBbIe 0COOEHHOCTMU.

2. f3bikoBasa Hopma. UHAMUYHOCTL PasBUTUSA A3blKa U U3MEHYMBOCTb HOPM. Tunbl HOpM (Op-
doanuyeckune, nekcudeckue, rpammartmyeckue, opdorpaduyeckmne, MyHKTyaumoHHble n ap.).
Tunbl HOpMaTUBHbLIX croBapen U NpUHUMNBLI paboTbl C HUMU. 3HAYMMOCTb HOPMATUBHOIO ac-
nekta Ans pevyeson KOMMyHUKaumn. CoBpeMeHHOe peveBoe NpoCcTpaHCcTBO. Hopma u amnckypc,
Hopma U y3yc. PasroBopHasi peyb 1 HopMa. ACUMMETPUA MeXy Pa3roBOPHOW peybio 1 nute-
paTypHON HOPMOM B chepe pevyeBon KOMMYHUKaLMW.
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3.Ctunnctuka. OyHKUMOHAmNbHbIE CTUNM COBPEMEHHONO PYCCKOro Asblka. Baaumopencrteue
PYHKUMOHAMbHbLIX CTUNEen. Xapaktepuctuka ctunen: cdepa (QyHKUMOHNPOBAHUS; JeKkcuye-
ckue, crnoBoobpasoBaTeribHble, MOPGOIOrMyeckne, CUHTaAKCUYeckne OCOBEHHOCTU; >KaHpbl;
OCODEHHOCTU opraHu3aunm TekctoB. Cneunduka UCnonb30BaHMUSA 3IEMEHTOB Pa3fNYHbIX S3bl-
KOBbIX YPOBHEW B Hay4yHOM peyn. PasroBopHas peyb B cucteme oyHKUMOHAMbHbIX Pa3HOBUOHO-
CTEN PYCCKOro nutepaTypHOro A3blka. YcnoBnsa yHKLUMOHUPOBAHUS Pa3roBOPHOM peyu, posib
BHES3bIKOBbIX (haKTOPOB.

4. Putopuka un genoson a3blk. OcobeHHOCTU ycTHOW ny6nuyHon peyun. OpaTop 1 ero ayauTo-
pusi. OCHOBHblE BUAbLI apryMeHToB. lNogrotoBka peyun: BblIbOp TeMbI, Lefb peyun, Nnouck maTte-
puana, Ha4ano, pasBepTbiBaHWEe U 3aBeplleHne peyn. PeueBble TakTUKU B pe4eBON KOMMY-
HuKaumn. opmbl YCTHOrO AerioBoro obuieHnsi. PeyeBoe maHunynmpoBaHue. PeyeBon aTUKET.
Cneumdumka pycckoro peyeBoro aTmkeTa: TaKTUYHOCTb, NpeaynpeauTenbHOCTb, OTKPOBEHHOCTD,
TONEepPaHTHOCTb, y4acTue. TexHuka peanmsaumm 3TUKETHbIX (bopM: npuBeTcTBue (obpalleHune),
3aBs3Kka, pasBuTue, KynbMuHaumd, passaska. Ob6cTaHoBKa OBLEHUS U 3TUKETHbIE (hopMyIbl.
Bugbl nncbMeHHOW aenoBon KoOMMyHuKaumn. OpraHuMsaunoHHO-pacrnopsanTenbHas JOKyMeH-
Taumsa Kak pasHOBWOHOCTb NMUCbMEHHOW OeroBOM peudn. HA3bikoBble hopMyIibl ouumanbHbIX
AOKYMEHTOB. A3bIK M CTUMNb pacrnopsanTeNbHbIX LJOKYMEHTOB, KOMMEPYECKOW KOppPEeCnOoHAEH-
UMU, NHCTPYKTUBHO-METOONYECKUX JOKYMEHTOB.

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

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:
N3ydeHne ancumnnuHbl "OKOHOMUKA" nMeeT cBoen uenblo obecnevyntb NoaroToBKY BbICO-
KokBannduumpoBaHHblx 6akanaBpos, obnagarowmx HeobxoanMbiMM 3HaHNUAMK B obnactu
3KOHOMMYECKON Teopun, NO3BOMSALWMMN pa3dbmupaTbCsd U OPUEHTUPOBATLCA B NPOMUCXOAs-
LLIMX SKOHOMMYECKMX MpoLEeCccax U sIBIEHUSX, B TOM YMCrie CBSA3aHHbIX C UX Byayuwien npo-
dreccuoHanbHOM AeATenbHOCTL. [Ana peanu3aumm OaHHOW Uenu cTaBATcs cregylowme
3agayu:
- N3y4nTb Ba30BbLIE AKOHOMUYECKME KaTEropuu;
- pPacKkpbITb coagepXaHMe 3KOHOMMUYECKMX OTHOLLEHNI U 3aKOHOB 9KOHOMWYECKOro pa3BuUTUS;
- U3Y4UTb IKOHOMUYECKME CUCTEMBI, OCHOBHbIE MUKPO- M MaKpO3KOHOMUYECKNEe Npobnemsl,
PbIHOK, PbIHOYHbLIN CNPOC U PbIHOYHOE NPEASIOKEHMNE;
- YCBOWUTb MPUHLUMN paLMOHaNbHOr0 3KOHOMUYECKOrO NoBeAEHUS XO3ANCTBYIOLWNX CyObek-
TOB B YCMOBUSIX PbIHKA;
- YSICHUTb CYTb OCHOBHbIX acrnekToB OYHKLUNOHNPOBAHUS MUPOBOMN 3KOHOMUKN.

KpaTkoe coaepxaHue (AuaakTuyeckue eamHULbl) y4eOHOW ANCLMNIIUHDI

OKOHOMUKa U 3KOHOMUYeCcKasi meopusi: npedmem, (hyHKYUU, pa3sumue

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

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

ObuwecmeeHHoe npou3eodcmeo

Mpon3BoacTBO, ero cogepxaHne n uenu, notpebHoctn n bnara. JKOHOMUYECKME pecypcChbl U
dakTopbl NnponssoacTea. Npon3BoaCcTBEHHbBIE BO3MOXHOCTN U SKOHOMUYECKUI BbIOOP

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

MexaHu3m ¢byHKUUOHUPOBaHUS pbIHKa

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

PbIHKU ghakmopoe rpoudsodcmea

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

Teopusi pupmbl

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

HauyuoHarnbHasi SKOHOMUKa KaK eduHasi cucmema

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

MHeecmuyuu u 3KoHoMuYecKul pocm

MHuBecTuumn. Bugbl nuBectmunin. ICTOYHUKN MHBECTULINMN. DKOHOMWYECKUIA POCT U €ro TUMbI.
dakTopbl 3KOHOMUYECKOrO pocTa. DKOHOMUYECKMIA pocT B Poccun.

LeHexHo-kpedumHasi u baHKogckasi cucmemb|

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

@uHaHcosas cucmema

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

MakpoakoHomu4eckas HecmabusibHOCMb

LInknuyHoCcTb akoHOMMYeckoro passutund. dasbl umkna. Buabl LMKNOB. QKOHOMUYECKME KpU3un-
Cbl, UX NPUYMHBI, BUAbl. AHTUKPU3NCHasa nonutuka. Hdnauums, Buabl MHONSUMM 1 UX nocnea-
cTBusl. AHTUMHNAUMOHHasS nonutuka. bespabotunua n ee dopmbl. Mepbl 60pbObI ¢ Be3spabo-
TUuen.

Lox00b! U ypoB8eHb XU3HU HacesIeHUs.

[oxoabl HaceneHus. YpoBeHb 1 Ka4eCTBO XU3HU HaceneHus. MNpoXnToYHbIA MUHUMYM.
OKOHOMUYecKasi posib 2ocydapcmea

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

Mupoeasi 3koHOMUKa

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

Popma NPoOMEXyTOYHON aTTeCcTaLmmn IK3aMeH.
Koabl chopmupyembix (ccpopmupoBaHHbIX) kKomneTeHumn: OK-3, OK-7
b1.6.4 lNMpaBoBepeHune
Llenu n 3agayum yye6HoOM AUCLUUNIUHDbI:
Lenbto gucumnnuubl «lMpaBoBegeHne» HBNAETCA: WM3yYeHUe MepBUYHbIX OCHOB W npea-
cTaBneHun o6 OCHOBHbLIX KaTeropusix npasa; OEeWCTBYHOLLEN CUCTEMbI HOPM, MpaBwusl No pas-

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

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI
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CopepxaHue AUCUMNNUHBLI OXBaTbiBaeT KPyr BOMPOCOB, CBSA3aHHbIX C MW3y4YeHWem cre-
ayowmnx pasgenos: ocyaapctBo u npaso. Ux ponb B xM3HM obuectBa. Hopma npasa u
HOpMaTUBHO-MpPaBoBble akTbl. OCHOBHbIE MpPaBOBbLIE CUCTEMbI COBpeMEHHOCTU. MexayHa-
pooHOe npaBo Kak ocobas cuctema npaBa. MICTOYHMKM pOCCUIMCKOro npasa. 3akoH U noasa-
KOHHble akTbl. Cuctema poccunckoro npasa. OTpacnu npaea. [NpaBoHapylweHne n opunanye-
CKasi OTBETCTBEHHOCTb. 3Ha4YeHNe 3aKOHHOCTWU U NMpaBonopsiika B COBpPeMeHHOM obLulecTse.
MpaBoBoe rocygapctBo. KoHcTUTyuus Poccuinckon degepaumm - OCHOBHOW 3aKOH rocygapcT-
Ba. OcobeHHOCTM (hbepepaTmBHOro yctpomctea Poccun. Cuctema opraHoB rocygapCTBEHHOWN
Bnactn B Poccunckon degepaunmn. [MOHATUE TpaX4aHCKOro MNpaBOOTHOWeEHUS. Pusmnyeckme
n opugmnyeckne nuua. [MpaBo cobctBeHHOCTU. OBs3aTenbCcTBa B rpaXcgaHCKOM npaBe U
OTBETCTBEHHOCTb 3a WX HapylweHue. HacnegcrBeHHoe npaso. bpayHo-ceMeinHble OTHOLUe-
HUs. B3anmHble npaBa n ob6s3aHHOCTM cynpyroB, poautenen n geten. OTBETCTBEHHOCTb MO
cemMenHOMY npasy. TpyaoBoW A0roBop (KOHTpakT). TpyaoBas AucumMniMHa U OTBETCTBEHHOCTb
3a ee HapyuweHue. AOMUHUCTPATUBHbBIE MPaBOHAPYLUEHUS N agMUHUCTPATUBHAs OTBETCTBEH-
HoCTb. lMoHATME npecTynneHnsa. YronoBHass OTBETCTBEHHOCTb 3a COBEpPLUEHNE NPECTYNNeHUN.
Okosnornyeckoe npaso. OCOBEHHOCTM MPaBOBOro perynupoBaHnsa Byaylien npodeccuoHarnb-
HOW fesTenbHOCTU. [paBoBble OCHOBbI 3alUTbl FOCY4AapCTBEHHOW TalHbl. 3akoHoAaTeslbHble
N HOpPMaTUBHO-MPaBOBLIE aKkTbl B 06Mactu 3awuTbl MHGOPMaL MK 1 FOCy4apCTBEHHOW TalHbI.

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

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

Llenb nayyenunsa ancumnnuHbl «Punocodpusay - cnocobcTBoBaHne (GOPMUPOBAHUIO Y CTYAEHTOB
LLeNIOCTHOro, CUCTEMHOIO NPeACTaBfEHMS O MUPEe U MeCTe YerioBeka B HEM, BOCNUTaHWME Cro-
CcoBHOCTM 1 NOTpebHOCTM K domnocodckon pednekcnmn, PrUnocodckon oLEHKE SIBNIEHUIA U NPO-
LLleCCOB [OEeNCTBUTENbHOCTN, YCBOEHWE NPEencTaBfieHUA O CIOXHOCTM ObITUs, pacKkpbiTve ero
MHOrOYpPOBHOCTM U MHOroo6pasusi.

3agayum MsyyeHus QUCUUNNHGI

1) NO3HaAKOMWUTb CTyAEHTOB C Npobnemamu, naesamMm n KoHUenumMsiMm, BolpaboTaHHbIMKW B MpPO-
Lecce NCTopu4eckoro passuTnsa pmnocodckom Mbicnu;

2) packpbITb cneunduky dunocogckoro MMpOBO33pEHNS, MOHMMAHUS LLEHHOCTU U NOSb3bl ou-
N0COMCKOro B3rnsiaa Ha XusHb;

3) cnocobcTBOBaHME Pa3BUTUIO CaMOMO3HaHUS, MOHMMAHUSA CBOUX WUHAMBWUAOYaNbHbIX 0COOEH-
HOCTEeWN, COOTBETCTBYHOLLMX NOTPEOHOCTEN N BO3MOXHOCTEN UX peanusaunm;

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

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

6) dhopmunpoBaHue y ctygeHTa uandeckoro pakynsteta npeacraBrneHmin o eANHCTBE U MHOTO-
o6pasunm oKkpy>arLlero mmpa, o cBs3am U3NYECKOro U XMMMUYECKOro, XMMm4eckoro n buonoru-
4YEeCKOro ypoBHeN peanbHOCTM Ha 6ase hunocodCckoro 0CMbICNEeHUs Npobnemsbl 6bITUS;

7) 3HAKOMCTBO CTyAeHTOB pmnanyeckoro akynbTeTa C OCHOBHbIMX (DOPMamMmn opraHn3aumnm Ha-
YYHOro 3HaHWsi, 3aKOHOMEPHOCTAMMN Hay4YHOro NO3HaHMWS, pacKkpbiTMe NPUHLMMOB CUCTEMHOCTH,
9BOJIIOLMOHN3MA U CaMOOpraHM3auumn, CoCTaBnsWmMX S4P0 COBPEMEHHOW HAYYHOW KapTUHbI
MUpa;

8) pasBuTME YMEHUI NOrMYHO POPMYNNPOBAaThb, U3naraTb U apryMeHTMpPOBaHO oTcTanBaTb CO6-
CTBEHHOE BMAEHME paccMaTpmBaeMbix Npobnem;
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9) cogencTeoBaTb OBNageHMo NpMeMamMmn Be4eHUst QUCKYCCUK, NONEeMUKN, ananora B obnactu
PUNOCOdCKMX N 0BLLEeHayYHbIX NPOBNeMm.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

Kypc comnococmm coctomT n3 AByx 4actemn: UCTOpUYECKON 1 TeopeTmyeckon. B xone ocsoeHus
NCTOPUKO-bMNocodckoro pasgena CTyAeHTbl 3HAaKOMATCA C NPOLLECCOM CMEHbI TUMOB MO3Ha-
HUS B MUCTOPUM YenoBedecTBa, 0OYCMOBMAEHHbIX CREUUdUKON UMBUAN3ALUUM U KyIbTypbl OT-
AeNbHbIX PEerMoHOB, CTPaH N UCTOPUYECKMX 3MNOX. TeopeTUyecknn pasgen Kypca BKoYaeT B
cebsi oCHOBHbIE NPobBremMbl ObITUSE N NO3HaHUS, paccMaTpuBaeMble Kak B pedSIEKCUBHOM, TakK U
B LLlEHHOCTHOM nnaHax. CogepXaHue OUCUUNIIMHBI OXBaTblBaeT KPyr BOMPOCOB, CBS3aHHbIX
C U3y4YeHMeM creyoLlmnx pasgernos:

MpeomeTt dunocodpun. Mecto n ponb dunocodun B KynbType. CTaHoBneHne dunocoduu.
OcCHOBHble HanpaBrieHu s, WKOMblI PUocodun 1 atanbl ee UCTOPUYECKOro pa3suTus. CTpykTy-
pa nnocodCcKoro 3HaHus. YyeHune o 6bitnn. MoOHUCTUYECKME U NOpanUCTUYecKne KoHuenumm
ObITMs, camoopraHusaumsa 6biTus. NoHATUS MaTepuanbHOro u maeanbHoro. NMpocTpaHCcTBo,
Bpems. [IBKeHne u passutue, gnanektuka. [JeTepMuH1M3m n nHgetepmMmHuam. uHammyeckme
N CTaTUCTMYECKNE 3aKOHOMEPHOCTU. HayyHble, domnocodckne n pennurnosHble KapTUHbI Mypa.
Yenosek, o6wWwecTBO, KynbTypa. Yenosek u npupoaa. O6LectBo 1 ero cTpykrypa. I'paxagaHckoe
o0LLecTBO 1 rocyaapcTBo. YenoBek B cuctemMe coumarnbHbIX CBA3en. YenoBek n nCTopnveckum
npoLecc; NIMYHOCTb U Macchl, cBoboaa N HeobxoaMMoCTb. POpMaLMOHHAsA U LIMBUIM3ALNOHHAs
KoHuenumn obuectBeHHOro passutnda. Cmbicn YyenoBeveckoro 0biTus. Hacunue n HeHacunume.
CBobopga n otBeTcTBEHHOCTb. Mopanb, cnpaBeasiMBoCTb, NpaBo. HpaBCTBEHHbIE LEHHOCTW.
MpencrtaBneHns o cCoOBEpLUEHHOM YerioBeKe B pasfnyHbIX KyrbTypax. QCTETUYECKNE LLEHHOCTU
N NX posSib B YErIOBEYECKOW XN3HU. PenurnosHble LeHHOCTM 1 cBoboaa coBectu. Co3HaHue 1
nosHaHue. Co3HaHMe, caMOCO3HaHWe U NINYHOCTL. [1o3HaHMe, TBOPYECTBO, NpakTuka. Bepa u
3HaHue. loHMmaHue n obbsicHeHWe. PaumoHanbHOe M uppaumoHanbHoe B Mo3HaBaTeslbHOW
aeatenbHocTU. [pobnemMa NCTUHbL. [JeNcTBUTENbHOCTb, MbILSEHME, SIorMka 1 A3blk. HaydHoe u
BHeHay4yHoe 3HaHue. Kputepum HayydHocTW. CTpyKTypa HayyHOro no3HaHusi, ero metodbl U
dopMmbl. PocT Hay4YHOro 3HaHus. Hay4yHble peBonoumm U CMeHbl TUMOB paumnoHanbHOCTU. Hayka
N TexHuka. byayulee yenoseyectBa. [NobanbHble Npobrnembl COBpeMeHHOCTU. B3anmoaencr-
BME LUMBUAM3auunmn 1 cueHapum dyayuero.

Popma NPoOMEXyTOHYHOMN aTTecTaLmmn IK3aMeH.
Koabl hopmupyembix (cchopmupoBaHHbIX) komneteHumn: OK-1, OK-7
B1.5.6 MHOCTpaHHbLIN A3bIK

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenb ancumnnuHel — dhopMmpoBaHmne NPoM3HOCUTESbHBLIX HABbLIKOB U YMEHUI, a Takke hopMu-
poOBaHME YMEHUN NOCTPOEHUSA MPOCTbIX U CAOXKHbBIX MHOCTPAHHbLIX NPeanoXeHUn; o3HaKome-
HUEe C NEKCUYECKMMN N rpaMMaTUYeCKMMU OCODEHHOCTAMU MHOCTPaAHHOIO s3blka; oBnageHue
cneunanbHon nekcukon (1500 n.e.); coBepLIEHCTBOBAHME HaBLIKOB U YMEHUN YTEHUSI OpUrn-
HamnbHbIX TEKCTOB; Pa3BUTME MOHOJSIOrMYECKON U OManorn4eckon peyu, cBsisaHHOW C npodhec-
CVYOHarnbHOW OeATeNbHOCTLIO Ha 6Gase cneunanbHOW NEKCUKU; pa3BuTUe YMeHUn pedepuposa-
HUS U aHHOTUPOBAHUSA CTaTeun No cneynanbHOCTN.

KpaTkoe coaepxaHue (AnaakTuyeckue eamHULbl) y4eOHON ANCLMNIIUHDI

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

Cneundurka apTUKynaumMm 3BYKOB, MHTOHAUWMW, akueHTyauum U putMa HeuTparbHOW peyn B
n3y4aemMoM £3blke; OCHOBHble OCODBEHHOCTU MOSHOr0 CTUMA MPOMU3HOLUEHUSA, XapaKTepHble
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ana cdepbl NpodeccMoHanbHON KOMMYHUKaLMW; YTeHue TpaHCcKpunuuu. Jlekcudecknin mu-
HUMyM B o6beme 4000 yyebHbIX Nnekcnyecknx eamHuy, obLero 1 TepMUHOIOIMYECKOro Xapak-
Tepa. [NoHATHe guddepeHumaumnmn nekcukn no cpepam npumMmeHeHns (bbiToBasd, TEPMUHONOMN-
Yyeckas, obeHayyHas, oduunansHasa n gpyras). NoHsaTne o cBOGOAHLIX N YCTONYMBLIX CITIOBO-
coveTaHuax, dpaseonorndeckmnx egmHuuax. Nonstne o6 ocHoOBHbIX cnocobax crnoBoobpasoBa-
HUs. pammaTnyeckne HaBblku, obecnednBaroLLime KOMMYHUKaLUIO 6e3 NCKaXXeHUs cMbicna npu
NMMCbMEHHOM M YCTHOM OOLEeHUn obulero xapaktepa; OCHOBHble rpammaTuyeckue sBre-
HUS, XapakTepHble Ana npodeccuoHanbHon peudn. [NoHaTne 06 obuxogHO-NUTEpPaTypPHOM,
odomumanbHO-AENI0BOM, HAYyYHOM CTUASX, CTUNE XydoXeCTBeHHon nutepaTypbl. OCHOBHblE
ocobeHHOCTN Hay4Horo ctund. KynbTypa v Tpaguuum CTpaH M3y4aemoro 43blka, npasuna
peyeBoro aTtuketa. [oBopeHue. [lnanormyeckas u MoOHOMOrM4yeckasi pedb C UCNOoSib30BaHMEM
Hanbonee ynoTpebuTenbHbIX N OTHOCUTESILHO MPOCTLIX JIEKCUKO-rpamMMaTU4ecKnx cpeactB B
OCHOBHbIX KOMMYHMKaTMBHbIX CUTyauusax HeoduumanbHoro n ogpuumansHoro obuweHust. OcHo-
Bbl NyGnn4Hom peun (ycTHoe coobuieHune, goknag). AyanposaHue. NoHMMaHue ananormyeckomn
N MOHOJIOrMYeckom peun B cgepe 6bIToBOM U NpodeCCMOHanNbHON KOMMYHUKauun. YteHue.
Buabl TekcTOB: HeCnoXHble nparMaTnyeckne TEKCTbl M TEKCTbl MO LUMPOKOMY U Y3KOMY MpO-
dunio cneuuanbHocTU. Nncemo. Buabl peveBbiX Npon3BedeHun: aHHoTaums, pedepart, Tesu-
Cbl, COOOLLEHMS, YaCTHOE NMCbMO, AenoBoe NMCbMO, Brorpadus.

CDopma npome)KyTquoﬁ aTTectTaumn. 3K3amMeH

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

B1.B.7 Moaynb «O6was cdpusnka»

Llenu v 3apgauu moayns:

Llenb moagynsa «O6was gusmka» coctout B (popMMpoBaHMM y CTyAeHTa LIEeNOCTHON CUCTEMbI
3HaHW NO OCHOBAaM KITAaCCUYECKOW M COBPEMEHHON (PU3NKN, BbIpaboOTKe HaBbIKOB NOCTPOEHUS
dumsmyecknx mogenen u peweHns duandeckux 3agad. Mogyne sBnsertca doyHOgaMeHToM Ans
nocneayrLLero n3ydeHnsi NpogeccmMoHanbHbIX 1 NPOMUNBHBIX ANCUUMNINH.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Pa3den 1. MexaHuka

1.1. BBegexue

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

1.2. KuHemaTuka matepmasnibHON TOYKN

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

1.3. 3akoHbl Hbl0TOHA

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

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

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

1.5. OnekTpoMarHuTHbIE CUnbl

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

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

1.6. MonekynsipHble cunbl

Baaumogencteme gunonen. MNMpupoga n 0CoBEHHOCTU MONEKYNAPHbLIX CUI.

1.7. Jedopmauymm Ten n ynpyrue cunbl

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

1.8. Cunbl TpeHus

Cyxoe TpeHue. 3akoH AMoHTOHa-KyrnoHa. TpeHue ckonbxeHusi. PaboTta cun TpeHus. Bsaskoe
TpeHue, hopmyna HetoToHa. JlamMnHapHoe TedeHne BA3KOW Xnakoctn B Tpybe, popmyna lNya-
3enna. Cunbl, JenCTBYyOWME Ha Tena, ABuxKyLmecs B Ba3kon cpefe. 3akoH Ctokca. Aapoau-
HamMmyeckmne cunbl. AHanNN3 asapoanHaMMUYEeCKUX CU METOAOM Nogobus n pasmepHOCTEN, YNCHO
PenHonbaca. NoHsTMe 0 CBEPXTEKYYECTH.

1.9. TaroTeHne n cunbl NHEPLINK

Cunbl TaroTeHns. BbiBog 3akoHa TAroteHust 3 3akoHoB Kennepa ana nnaHeT. OKBUBANEHT-
HOCTb rpaBUTALMOHHOM U MHEPTHOW Macc. [paBUTaUUOHHOE Mone, rpaBUTaLMOHHbBIA NOTEHUU-
an. [ismxeHne matepmanbHON TOYKN B Nose TAroteHus. lNepBas, BTopas U TpeTbs KOCMUYECKNe
ckopocTu. Bec 1 HeBecomMoCTb Ten.

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

1.10. OcHoBbI cneunanbHON TEOPUM OTHOCUTESNTBHOCTU

OnbITel 130 1 MankenbcoHa. NpeobpasosaHus JlopeHua (C BbIBOLOM) W HEKOTOPbLIE CreacT-
BUSA U3 HUX (OTHOCUTENBHOCTb MOHATUS BPEMEHM, JIOPEHLIEBO COKpaLLEeHWe ANWHbI, 3ameane-
HWe xoda ABWXKYLLMXCA YacoB). [MoHsaTMe uHTepBana. PenaTtnBUCTCKUA 3aKOH CIOXEHUSI CKOPO-
cten. Penatmencrckast macca. CBA3b peNATUBUCTCKON MaccCbl C SHEPIMEN, a TaKKe 3HEeprun C
nmnynscom. POTOH Kak 4acTuua ¢ HyneBoW maccon nokos. [laBneHwe cBeTta. Vckpusnenue
CBETOBbIX JTy4en N CMELLEHNE YaCTOThbl KBAHTOB B MOS1e TATOTEHUS.

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

Mmnynbc cnctembl MatepmarbHbIX ToYek. Teopema 06 M3MEHEHUM UMNynbca CUCTEMbI MaTe-
puanbHbIX TOYeK. TeopeMa O ABWXKEHUM LeHTpa macc. [uHamuka maTepuanbHOW TOYKKU C ne-
peMeHHoOn Maccoun, ypaBHeHune Mellepckoro. PeaktuBHas cuna. 3agadva LimonkoBckoro, pake-
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Tbl. MOMEHT MMnynbca cUcTeM MatepuarbHbIX TOYEK YpaBHEHNE MOMEHTOB ANs1 CUCTEMbI Ma-
TepuanbHbIX TOYEeK. 3aKOH COXPaHEeHUsi MOMeHTa MMMyrnbca. YpaBHEHNE MOMEHTOB OTHOCU-
TenbHO ocu. KuHetTnyeckas n noteHumanbHag SHEprun Ans CUCTEMbl MaTepuarnbHbIX TOYEK.
MexaHunyeckasi SHeprna CUCTEMbl MaTepuarbHbIX TOYEK N YCIOBUA ee coxpaHeHus. [MoHaTne o
BHYTpeHHeN 3Heprun. CBA3b 3aKOHOB COXPaHEHWSA MMMYyfbCa, MOMEHTa UMMyNbCca U 3HEpPrum
CUCTEMbI MaTepuarnbHbIX TOYEK CO CBOMCTBAMN CUMMETPUU NPOCTPaHCTBa U BpemeHu. MNpume-
pbl NPUMEHEHUSI 3aKOHOB COXPaHEHUA Ofs CUCTEMblI MaTepuanbHbIX TOYEK. FABnNeHue ygapa
(cTonkHOBeHMe YacTuy,). ABCOMOTHO HeYynpyrmin 1 abCcontoTHO yNpyrMn yaapbl ABYyX YacTtuy,. 3a-
KOH BepHynnu ans crtaumoHapHOro notoka uaeanbHoW >XuakocTu. PaccesiHne (©OTOHOB Ha
ANeKTpoHax, apdekt KomnToHa.

1.12. AnHamuka TBEpPOOro Tena

KuHemaTtudeckune n guHaMuyeckue xapaktepucTuku Teepgoro Tena. NpumeHeHue ypaBHeHUS
ABWXKEHUS LleHTpa Macc 1 ypaBHEHUS MOMEHTOB AN TBepaoro Tena. BpalleHne TBepaoro te-
na BOKpYr HenoaBwkHon ocn. MomeHT uHepumn. Teopema lMonreHca-LUtenHepa. Ceasb mexay
MOMEHTOM UMIMYNbCa U YrNOBOW CKOPOCTbIO TBEPAOro Tena B obuwiem crydae, TEH30p UHEPLUN.
CBobopaHble ocn. KuHetndeckasa aHeprna u paboTa npu BpalleHUM BOKPYr HENOLBMXHOW OCW.
lMnockoe gBwxeHWe TBepOOro Tena, NOHATUE MIHOBEHHOW OCW BpalleHusi. KavyeHne Ten, Tpe-
Hue kKadeHunda. KnHetudeckas aHeprus npu nNnockoMm AswxkeHun. MNpubnuxeHHas Teopus rmpo-
ckona. MpeueccnoHHoe aBmxXeHne rmpockona. 'Mpockonuyeckne cunbl.

Pa3den 2. MonekynspHas pu3uka

2.1. DnemMeHTbl KNHETUYECKOW TEOPUN ra3oB

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

2.2. Ctatuctuyeckue pacnpeneneHus

CtaTtuctnyeckoe onmcaHue cuctembl u3 6onblioro yncna yactuy. CrtaTUcTUYeckue 3akoHbI,
cpegHue 3HadeHusa n nyktyaumum dusndecknx BenuumH. Mpumep - pacnpegeneHme 4actuy no
obbemy. PacnpegeneHne monekyn rasa no ckopoctsiM. PaBHoBecHoe pacnpepeneHne Mak-
ceenna (N0 BEKTOPY M MOAYM CKOPOCTUM) M ero CBOWCTBA, HaMBEPOATHEWLIAs, CpeaHsas u
cpegHekBagpaTuyHas ckopocTtu. Pacnpeaenenune bonbumaHa 1 npyumMepbl ero NpUMeHeHus:.
2.3. Knaccuyeckas Teopus TENNOEMKOCTH

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

2.4. flBneHnsa nepeHoca

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

2.5. PeanbHble rasbl 1 XXnUakocTu

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

2.6. TepmogmMHamMmn4eckmim Nnoaxon K OnmcaHuo MakpocucTem

TepmoanHammnyeckoe paBHoBecue, OOLLMA NPUHUMN TepMoanHaMukn. MNMoHaTHne TemnepaTypsbl,
HYNeBOW NPUHLMN TepMogmMHamMukun. Knaccudmkaumsa npoueccos.

2.7. MNepBbIn NPUHLMN TEPMOANHAMUKN

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

2.8. BTopon npuHuMn TepMOogMHaAMUKN

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

Pa3den 3. Qnekmpuyecmeo U MasHemu3m

3.1. OnekTpunyeckoe nosne

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

3.2. [poBOAHMKN B 3MeKTpoCTaTUYECKOM Mnose

Ycnosue paBHOBECUSA CBOOOAHbLIX 3apsi4oB B MPOBOAHUKE M HEKOTOpble CneacTBUSA U3 Hero.
OrnekTpocTaTuyeckas aKpaHUMpoBKa. DNeKTpoeMKoCcTb. KoHageHcaTopbl. Tunbl anekTpocraTuye-
CKMX 3agad. Teopema eqUHCTBEHHOCTW.

3.3. DHeprust anekTpmnyeckoro nons

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

3.4. DnekTpuyeckoe nore B AM3NeKTpukax

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

3.5. CTaumoHapHbIN 3NeKTPUYEeCKNI TOK

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

3.6. MarHuTHoe nosie NPOBOAHNKOB C TOKOM

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

3.7. lenctBme MarHMTHOro nonsa Ha NPOBOAHUKN C TOKOM

3akoH Amniepa. NoHaepOMOTOpPHbIE B3aUMOAENCTBUS MPOBOAHUKOB C TOKOM.

3.8. BekTopHbIN noTeHuman

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

3.9. MarHnTHOE none B BeLLEeCcTBe

HamarHmyeHHOCTb (BEKTOp HamarHudeHud). HanpshkeHHOCTb MarHMTHOro nonsi B cpege. Teo-
pemMa 0 LUMPKYnsuMmM BeKTopa HanpsKeHHoCcTU. MarHuTHas npoHuvuaemMocTb. [paHu4YHble ycno-
BUA M CNocobbl M3MepeHUsi BEKTOPOB WMHAYKUMW U HaNpPsKeHHOCTU B marHeTukax. [Npupoaa
MarHuUTHbIX CBOMCTB MarHeTukoB. [lna-, napa- u goeppomarHeTmkun. [N1oCToAHHbIE MarHUThI.

3.10. AsneHne aneKTpoMarHMTHOM NHOYKLUNN

OC vHaykumn B OBMXKYyLIMXCA npoBoAHMKax. 3akoH ®apages. BuxpeBoe anektpuyeckoe none.
MpuHUKMN gencTBua gUHaMoO-MalUMHbI N 3feKTpoMoTopa. MHOYKUMOHHBIN YCKOPUTESb 3NEKTPO-
HoB (6eTaTpoH). M3mepeHne uMpKynsumm BeKTopa MarHUTHOM MHAOYKUMWM MpWU NMOMOLLM nosica
Porosckoro.

3.11. BaauMonHayKumsa n caMonHayKumns

MHaykTMBHOCTL. [pouecchl yCTaHOBMNEHUS B KOHType C UHAYKTUBHOCTLIO, dfieKTpoMexaHuye-
ckne aHanormn. KoapumumneHT B3anMONHOYKLMN.

3.12. MarHuTHas aHeprus

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

Tok cmewieHnda. Cuctema ypasHeHun MakcBenna B uHTerpanbHoW U guddepeHumnansHoOn
dopme. BonHoBble ypaBHeHUs. CyLluecTBOBaHNE 3NEKTPOMAarHUTHbIX BOSH.

3.14.Cuctema ypaBHeHu MakcBenna ansi nonemn B BellecTse

YpaBHeHns nonen n matepuanbHble ypaBHeHUs1. OCobeHHOCTU nonspusaunmn AN3NeKTPUKoB B
nepeMeHHbIX nonax. Aucnepcus AManekTpnuyeckon npoHuuaemocTn. [uanektpuyeckasi NPoHu-
LaemocTb nrasmbl. Cuctembl eguHuLL.

3.15.KBasucraumoHapHble TOKK

CsonctBa ngeanbHbIX anemMeHToB. PacyeT uenen cnHyconganbHOro Toka MeTOAOM BEKTOPHbLIX
anarpaMmm 1 KOMMSIEeKCHbIX amnnuTyg. iMnegaHc AByxnositocHUKOB. PaboTa n MOWHOCTL B Le-
N1 NepeMeHHoro Toka.

3.16. MexaHu3Mbl NPOBOAUMOCTU HEKOTOPBIX MPOBOAHUKOB

Knaccuyeckas anekTpoHHasi Teopusi NpOBOANMMOCTU MeTansfoB U ee HedoCTaTKU. JAnekTpuye-
CKMI TOK B 3fieKTponuTax, B nnasme. MonynpoBoaHukn. BBeaeHne B 30HHYHO TEOpUo NpoBOau-
MOCTW KpUCTasnsos.

3.17. AnekTpnyeckune sIBNEeHUs B KOHTaKTax

BHeLWHAA 1 BHYTPEHHSAS! KOHTaKTHaA pas3HOCTb NOTeHUMAnoB. SABMNEHNA B KOHTaKTax NpoOBOAHM-
KOB MepBOro U BTOPOro poaa, XMMuUYeckne UCTOYHMKM ToKa. KOHTaKTHble SIBMieHUs1 B MOMynpo-
BOJHMKaX, NONYNpOBOAHUKOBbIE ANOAbI.

Pa3den 4. KonebaHus u 80Ji1HbI, OrimMuka

4.1. JInHenHble konebaTenbHble CUCTEMDI

JInHenHble konebaTeribHblE CUCTEMBI C OOHOWM CTeneHblo cBoboabl (C npumepamn). CBoboaHbIE
KonebaHnsa rapMoOHUYECKOro ocumnnsTopa. XapakTepucTuUKn 3atyxaHus. BbliHYXOeHHble kone-
OaHn4, pe3oHaHCcHble KpuBble. [1pouecchl YCTaHOBMEHNSA KonebaHnin, YCNoBUS HEUCKaXXEHHOO
BOCMpOu3BEeAEHUS cuUrHanoB konebaTenbHbIM KOHTYpoM. CnekTpanbHoe pasnoxeHue B pa-
anogunamnke, KonedatenbHbI KOHTYP Kak cnekTpanbHbin npnbop. KonebaTenbHble CUCTEMBbI C
HECKONbKMMK cTeneHsiMmn cBobobl, CBA3aHHbIe KonebaHus.

4.2. MapameTpunyeckme n HenmHerHble konebaTerbHble CUCTEMbI

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

4.3. BonHoBble npouecchl. KnHemaTtnka BOSH

MoHaTne BomnHbl. BonHoBoe ypaBHeHWe. apMoOHUYeckue BOSHbI. [1nockue n cdepuyeckme
BOJSIHbl. PacnpocTpaHeHne curHanoB (BOMHOBLIX NMakeToB). PacnpocTpaHeHue TpurapMoHu4de-
CKOW BOJSHbI. YCroBume NpeHebpexeHns ANCnepCnoHHbIM NCKaXKeHMEM curHana.

4.4. NHTephepeHums cnHyconganbHbIX BOSH

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

4.5. Ynpyrue BOIHbI

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

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

4.6. QnNeKTpoMarHUTHbIE BOSIHbI. QNeKTpoMarHMTHasa Teopus ceeta

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

OTpaxeHue n npenomsieHne BOSH Ha rpaHuue AByx cped. 3akoH CHennuyca. ®opmyna dpe-
Hens. fABneHus bproctepa u NONHOro (BHyTpeHHEro) otpaxeHus. MsnyyeHne anekTpomarHuT-
HbIX BOMH. lNone n3nyyeHus anemeHTapHoro Bubpartopa. Anarpamma HanpasneHHocTu. Nony-
BOSTHOBOM BMOpaTop, CrOXHble manydatenun. MsnyydyeHve ABMXKYLLMXCA 3apsPKEHHbIX 4acTul.
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Knaccuyeckas mogenb “ceetsuieroca” atoma. MonekynsipHbli MeXaHU3M OTPaXKeHUs1, NpesioM-
neHuns, gucnepcun.

4.7. PacnpocTpaHeHue cBeTa B aHU30TPONHbIX cpeaax

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

4.8. ndpakumsi BOMH

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

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

4.9. Ctatnctmyeckme CBOMCTBa BOSHOBLIX MNONen

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

4.10. HenuHenHble BOMHbI

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

dopma NpoMeXyTOYHOM aTTecTauum

Paspen 1. MexaHuka — 3k3ameH

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

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

Llenu n 3agayum yye6HoOM AUCLUUNIUHDbI:

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

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

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

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

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

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

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

dopMa NPOMEXYTOYHOM aTTecTauumn: 3a4éT

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

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

Llenu v 3apgauu moayns:

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

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

1 OnemeHTapHble YacTULbl

MoHATne anemeHTapHOM YacTuubl. [ToHATME pacnaga anemeHTapHbIX Yyactuy. Mpubopbl 1 ycT-
poncTBa NS HabnaeHUss N U3YYeHUS dneMeHTapHbIX YacTul. OHeprus cBasn. dyHaameH-
TanbHble B3anmogencTeus. ObMeHHble B3aumoaenctems. PenHmMaHoBCkMe auarpammbl. Bup-
TyanbHble YacTuubl. CunbHoe B3ammogencTemne. MesoHbl. Cnaboe B3avmogencTesmne. Bo3oHbl.
OrnekTpoMarHMTHoe B3aumogencteme. ['paBuTaunoHHoe B3anmogencraeme. HykmnoHsl. N3otonu-
yecknin cnnH. CTpaHHble YacTuubl. CTpaHHOCTb. Mnep3apsa. Knaccudpukauus anemMeHTapHbIX
YacTul. 3akoHbl COXpaHeHUsi B m3nke anemeHTapHbIx YacTtuu. Kesapku.

2 ®dun3nka aToMHOro siapa

Appo. CtabunbHble 1 HecTabunbHble siApa, X OCHOBHbIE XapakTepuctuki. CnuH sapa. Macca
aTOMHBbIX 94ep M 3Heprust CBs3n HyKoHOB B agpe. dopmyna Benusekkepa. Mogenn aToMHbIX
agep. KanenbHas mogens. ObonovedyHass mogenb. PagnoakTMBHOCTL saep. 3akoH pagnoak-
TuBHOro pacnaga. OcHOBHble TUMbI pacnaja saep.

CDopma npome)KyTquoﬁ atTTecTaumMn — 3K3aMeH

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

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

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

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

1. PasBuTtne kBaHTOBbLIX NpeacTaBfeHnm

KopnyckynsipHble cBoncTBa cBeTa. fAsneHne otoaddekta. ddpdekt KomnToHa. 3akoHbl pas-
HoBecHoro unsny4vexus (Credana-bonbumana, BuHa, Panesa-[xunHca, MNnaHka). Mogens atoma
Bopa. OnbITel ®paHka u Nepua. BonHoBble cBoncTBa Yactvy. CTaTMCTUYECKUA CMbICST BOSTHO-
BOoW pyHKuuK. CoOTHOLWEHNA HeonpeaeneHHocTen enseHbepra. Ponb nameputensHoro npu-
B6opa. OnepaTopbl KoopaMHaTbI, UMMNyfbCa, MOMEHTa UMMYSibCa U 3HEPrMM B KBAHTOBOW Mexa-
HUKe.

2. BeegeHue B annapaT oM3nKM MUKPOOBBHEKTOB

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

3. DHepreTnyeckmne COCTOAHNA N CNEKTPbI N3ny4YeHnsa BogOpPOoA0NOA00HbLIX aTOMOB

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

4. OpOuTanbHbIA N CMMHOBLIN MOMEHTbLI 3N1EKTPOHA

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

5. MHOro3neKTpoOHHbIE aTOMbI

Tunbl cBA3en anekTpoHoB B aTtome. [NpuHumn lNMaynu. lNMepuogmyeckass cuctema 35eMEHTOB
Menpgeneesa. Npasuna otbopa npu nany4yeHnn MHOro3NeKTPOHHbIX aTOMOB. OnNTUYeckne cnek-
TPbl WENOoYHbIX MeTannoB. AddekT 3eemaHa.

6. KBaHTOBas ctaTucTuka

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

7. KBaHTOBbIE CBOMCTBA TBEPAOrO Tena

Tunbl cBSA3e aTOMOB B TBepAblx Ternax. PacwenneHve aHepreTM4eckux ypoBHEW BO B3anMO-
AENCTBYOLWMX cuctemax atoMoB. Mogenb atoMHOM LIEeNOYKkM C NoTeHuuanbHbiM penbedom
npsaMoyrofibHon opmbl (Mogenb KpoHura-lNeHHun). ncnepcnoHHble kpusble ans cBoboaHOro
3rIeKTPOHA M anekTpoHa B kpuctanne. MNoHsaTue adheKkTMBHON MaccChl. INeKTponpoOBOAHOCTb
TBepAbIX Ten. CobcTBeHHad M npuMMecHas NPOBOAMMOCTb MOSyNpPOBOAHMKOB. KOHTaKT OByX
BbIPOXXOEHHbIX NOSTYNPOBOAHUKOB.

dopMa NPOMEXYTOHYHOM aTTecTaLuuun: 3a4€ErT.

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

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

Lenu u 3agaun y4yeb6HON AUCUMNNUHBI: U3ydeHne AnddepeHumansHOro U HTerpanbHoro
ncuYncneHnss yHKLUMM 0gHOM BeLeCTBEHHOW NepeMeHHON, nexawlero B OCHoBe Bcex hnaunye-
CKMX N MaTeMaTU4eCKUX KypcoB. N3yyeHne onpeneneHHoro nHtTerpana, Kotopbli npeacrasBns-
eT cobon BaXHbI BOMPOC Kypca MaTeMaTU4ecKoro aHanui3a Ha usnyeckom pakynbTete U
nMeeT NPUNoXeHus B BONbLUNHCTBE MaTemMaTU4eckux U ousnyecknx ancumninunH. NsyveHme
anddepeHUnanbHOro ncHMcneHms OYHKUNM HEeCKONbKUX NepeMeHHbIX. M3ydeHune KpaTHbIX U
KPUBOSIMHENHBIX UHTErpanoB. Yucnosble psabl, CXOAUMOCTb, abConTHaa U yCroBHast CXoam-
MOCTb, (PYHKUMOHanbHble psgbl, CTEMNEHHOW pPsd, paguyc CXOOUMOCTM CTEMEHHOro psiga, psg
dypbe, nHTerpan dypbe.

KpaTkoe copepxaHue y4eOHOW ANCLUNIUHDI:

1. MNpeameT matemaTukn. BBegeHne B aHanus

MpeomeTt maTtemaTukn. CBA3b C pyrMMu Haykamun. Mictopuyeckas crnipaBka.

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

2. MNpepenbl nocnegoBaTesibHOCTU U (hyHKLUMU

MoHAaTMe nocnegoBaTenbHOCTU AeNCTBUTENbHLIX Ynucen. lMNpegen nocnegoBatesnibHOCTU. [eo-
MeTPpUYECKNA CMbICI npefena nocnefoBaTenbHOCTU. Teopema O €AWHCTBEHHOCTWU npefena.
OrpaHn4eHHOCTb cxoasLlencs nocnegosatenbHoCTU. NpegenbHble nepexoabl B paBeHCTBax U
HepaBeHcTBax. MOHOTOHHbIE MocnegoBaTenbHOCTU. [lognocnenoBaTesibHOCTb, YacCTUYHbIE
npegenbl, BEPXHUA U HWXKHUIA Npeaenbl nocnefoBaTenbHOCTU OeNCTBUTESNbHbIX Ynucen. Jllemma
O BIOXEHHbIX NpoMmexyTkax. Teopema bonbuaHo-Benepwtpacca. Kputepun Kowwm cxogmmocTu
nocrnegoBaTenbHOCTH.

Mpepen @yHKUMM OencTBUTENBLHOrO nepemMeHHoro no Kowwn n no lNenHe. NeomeTpuyeckui
CMbICN Npegena (PyHKUMM OEeNCTBUTENBHOMO nepemMeHHoro. ApudgmMmeTndeckne onepauum Hag
dyHKUMAMK, nmetrowmmmn  npegen. OQHOCTOPOHHME npedenbl. Knaccudukaumsi 6eCckoHeuHO
MarnbIX N 6eCKOHEYHO BOoMnbLINX BENMUYMH. DKBUBASIEHTHbIE GEeCKOHEeYHO Mmarble U 6eCKOHEeYHO
Oonblume BenuynHbl. lNepBbi 1 BTOPOM 3amMevaTesibHble npeaensl.

3. HenpepbIBHOCTb (hyHKLUMU

HenpepbIBHOCTb (DYHKUUN OENCTBUTESNBHOIO NepemMeHHoro. ApugpmeTtmyeckme OeNCTBUSA C He-
npepbIBHbIMKU PYHKUNAMU. HenpepbiBHOCTb CROXHOMW PYHKUUKM. OOHOCTOPOHHASA HenpepbiB-
HOCTb. TeopemMa O CyLlecTBOBaHUN N HeNpepbIBHOCTU obpaTHon dyHKUuK. CoxpaHeHne 3Haka
HenpepbIiBHON yHKUMW. PaBHOMepHasa HenpepbiBHOCTb. Teopema KaHTopa. Knaccudumkaumsa
TOYeK paspbliBa.

4. QucphepeHumanbHoe ncumcneHme pyHKUMn ogHOMN nepeMeHHOMN.

MponsBogHbIE N OAHOCTOPOHHME NPOU3BOAHbLIE, BECKOHEYHbIE NPON3BOAHbIE. [eoMeTprUYecKkmi
N n3nYeckmii CMbICN NPoM3BOAHON. [pasuna anddepeHumpoBaHms 1 Tabnvua NPonU3BOLHbIX.
OudbdepeHumnan n ero reomeTpudeckun cmbicn. NponssogHasa CnoXxHon yHkuuun. Nponseoa-
Hble U anddepeHumnansl BbiclMx nopsgkos. Popmyna JlenbHuua. MIHBapnaHTHOCTL OOpMbI
NnepBoro U HeMHBapUMaHTHOCTb POPMbl BbICLLMX AndddepeHumnanos. NMapameTpuyecku 3agaH-
Hble YHKUMK 1 nx anddepeHumposaHme. OCHOBHbIE TeopeMbl AnddepeHunanbHOro NcHmcC-
nenus Ponng, Jlarpanxa, Kowwu. MNpasuno Jlonutans packpbiTus HeonpegeneHHocten. dop-
Myna Tewnnopa u ee CBsA3b C 3agaden NpUBAMKEHHOIO BbIYMCIIEHUS 3HAYEHUN pyHKUMW. [pu-
3HaKM MOHOTOHHOCTU. OKCTPEMyMbl M MpaBuna X HaxoxaeHwus. BbinyknocTb, BOMHYTOCTb U
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Toykn nepermba. AcumntoTbl. lNMpumeHeHne anddepeHunanbHOro UCYMCEHUsT K UccrneaoBa-
HUIO (PYHKLMIW M NOCTPOEHMIO rpadomKoB.

5. UHTerpanbHoe ncumncrneHme oyHKUMN oaHON NepeMeHHOMN.

lMoHaTne nepsoobpasHon N HeonpeaeneHHoro nHterpana. CBoncTea HeonpeaeneHHoro uHTe-
rpana. Tabnuua HeonpeaeneHHbIX MHTErpanoB. TexHWKka UHTEerpMpoBaHus (HenocpeacTBEHHOE
WHTErpMpoBaHme C NOMOLLbI Tabnuu, MeToq pasfoXeHus, 3ameHa nepeMeHHOn, NHTErpupo-
BaHWe No 4YacTsMm, NpuBefeHMe KBaApaTHOro TpexysieHa K KaHOoHu4eckomy Buay). [pumepsl.
PasnoxeHne MHorounieHa ¢ OeNCTBUTESbHBIMU KO3IhdULMEHTaMU HA MHOXUTeNn. NpeacTas-
fieHne NpaBuIibHOM paunoHanbHOM Apobu B BUAE CyMMbI NPOCTENLLNX paLMOHarbHbIX 4poben.
WHTerpupoBaHue npoctenwmnx apoden. NHTerpupoBaHme paumoHanbHbIX oyHKumn. CeegeHne
WHTEerpanoB OT UppauMOHasnbHbIX U TPUFOHOMETPUYECKNX PYHKLUNA K UHTErPUPOBAHMUIO pauuo-
HanbHbIX (OYHKUWA.

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

6. PYHKLUN MHOTUX NepeMeHHbIX

OCHOBHbIE MOHATUA Ha NSTIOCKOCTU (pPaccTosiHe MeXAy TOYKaMW, OKPECTHOCTb TOYKU, BHYTPEH-
HASA TOYKa, N30NIMPOBAHHAas TOYKa, rPaHNYHasa ToYKa, OTKPbITOE MHOXECTBO, CBA3HOE U HECBA3-
Hoe MHOXecTBa, 06nacTb, 3aMKHyTas obnacTtb, OrpaHMYeHHOEe MHOXeCTBO). AHanornsa ¢ npo-
cTpaHcTBoM. [Mpefen nocnegoBaTeNlbHOCTU BEKTOPOB. TeopemMa O NMOKOOPAWUHATHOM CXOAUMO-
ctn. MNpegensl U HenpepbiBHOCTb. [BOMHbIE U MOBTOPHbIE Npegensl. NMpumepbl. Henpepbis-
HOCTb MO COBOKYMHOCTU MEPEMEHHbIX U NO OTAEeNbHOW nepemeHHon. duddepeHumansHoe nc-
YncreHne QYHKUMA MHOIMMX NepeMeHHbIX. YacTHble npowussogHble. [OuddepeHumpyemMocTb
PYHKUMN MHOIMMX nepemMeHHbIX. Heobxoaumble ycnosua audpdepeHunpyemMocTu. [JocTaTouHble
ycnoBua guddepeHumpyemMocTn OyHKLUM MHOTMX NepeMEHHbIX. TeopeMbl O B3aMMOCBSA3N Me-
xay omddepeHuMpyeMOoCTbi0, HEMPEPbLIBHOCTLIO M CyLLEeCTBOBAHMEM YaCTHbIX MPOU3BOAHbLIX
YHKUMN MHOTUX nepemeHHbIX. MNMpounssogHas croxHon dyHkumn. OuddepeHuman yHKUnm
MHOIMX nepemMeHHbIX. [NponsBogHas no HanpasneHuto. pagmeHT. CBA3b NPOM3BOAHOW MO Ha-
npasBfieHN0 C rpaguMeHToM. YcrnoBme Bo3pacTaHus (yobiBaHUs) oyHKUMKM B Touke. NpounsBoa-
Hble 1 guddepeHunansl BbICLUMX NOPSAKOB. PaBeHCTBO CMeLLaHHbIX Npon3BoaHbIX. Nccneno-
BaHNEe PYHKLMA MHOIMMX NEepPeMEHHbIX, YCIoBME MOCTOAHCTBA, YCMOBME MOHOTOHHOCTU B YyKa-
3aHHOM HanpasneHun. Popmyna Tennopa. SKkcTpemyM. HesBHble (PyHKUMK. TeopeMbl O cyLle-
CTBOBaHUN HEABHOW (PyHKUMU. DyHKLUMOHanNbHble onpegenutenu. CyllecTBoBaHME CUCTEMbI
HesIBHbIX (PyHKUMA. B3anMHOOOHO3HaA4YHOEe OTObpaxeHwe ABYX MHOXECTB BEKTOPHOro npo-
CTpaHCTBa. YCNOBHbIN 3KCTpeMyM. [1paBuno MmHoxuTenen flarpaHxa. lNpumepoi.

7. KpaTHble uHTerpansbol.

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

8. KpuBonuHenHble U NOBEPXHOCTHbIE UHTErpanbl

OnpepeneHne KpuBONUHEWHbIX MHTerpanoB. OCHOBHblIE POPMYIbl BbIYUCIEHUS KPUBOSIMHEN-
HbIX MHTerpanoB. OnpeaeneHns NOBEPXHOCTHbLIX MHTErpanoB NepBoro n BToporo poga. Belumc-
NeHne NoBEpPXHOCTHbLIX MHTerpanoB. Matematnyeckne n usanyeckne nNpUnoXeHUs KpuBomnu-
HEeWHbIX 1 MOBEPXHOCTHbLIX UHTErparnos.

9. Paabl. YucnoBble, (hyHKLUMOHaNbHbIE U CTEeNEHHbIe pAAabI
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Uucnosble pagbl. Cxogdawmecs u pacxogswmecsa pagbl. Kpytepuin Kowmn cxogmmocTu Ymcrio-
BOro psiga. Heobxogumoe ycrnosue cxogumocTu. [JoctaTouHble NPU3HaKNU CXOAMMOCTU: Maxo-
pPaHTHbIN N NpefenbHbii Npu3Hakn cpaBHeHnd, Janambepa, Kowwu, Oupuxne, Abens. Abco-
MNIOTHas N YCroBHasi CXOOUMOCTb. YMHOXeHue psgoB. [lepectaHoBKa yneHoB psga. PyHKLMO-
HanbHble NocnefoBaTenbHOCTU N paabl PyHKUMK. [loToyeuHasa u paBHOMEpPHas CXOOUMOCTb.
Mpu3Haknm paBHOMEPHON CXOOUMOCTU (KpuTepuin Kown, MaxXOpaHTHbIN NpU3HaK ang nocnego-
BaTENIbHOCTWN, MaXXOPaHTHLIN Npu3Hak Beneplitpacca onga psga). PaBHoMepHas cxoanMocCTb U
HenpepbIBHOCTb, PpaBHOMEPHAs CXOOMMOCTb U MHTErpupoBaHue, paBHOMEpHasi CXOAUMOCTb U
anddepeHumnposanHne. CteneHHon psg. Paguyc cxogmmoctn. OuddepeHumpoBaHme N UHTer-
pupoBaHue cTeneHHoro psga. Pag Tennopa.

10. HecoGcTBEeHHbIE MHTErpanbl, UHTErparnbl, 3aBUcsALMe OT napamMeTpa

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

11. Pap v uaterpan ®dypbe

MocTaHoBKa 3agayun. [MpocTpaHCTBO CO cKkanspHbIM Npou3BegeHMeMm. HopmupoBaHHOe Mpo-
cTpaHcTBO. CXoauUMOCTb B cpegHeM. [mnbbepToBo npocTpaHcTBO. CkanspHoe npovsseaeHne u
HopMa (pyHKuuK. [oTo4yeuHas, paBHOMEpPHas CXOOUMOCTb M CXOAUMOCTb B CpeaHeM nocneno-
BaTernbHOCTEN U psagoB. OpToroHanbHble U1 OPTOHOPMUPOBAHHbBIE 3MIEMEHTbLI MPOCTPAHCTBaA CO
ckansdpHbiM npounssegeHnem. Ob6obweHHbIn psag Pypbe. CBoncTBa ocTtaTka psga dypbe. He-
paBeHcTBO beccens. Ycnosue cxogumocTtu paga ®ypoe. PaBeHcTBo NMapceBans. 3amMkHyTbIe U
NOJSIHblEe OPTOHOPMasIbHbIE CUCTEMbI 3fIEMEHTOB B NPOCTPAHCTBE CO CKandApHbIM Npon3BeaeHu-
eM. TeopeMbl O CBA3M MeXAy 3aMKHYTOM U NOMHON cuctemon. Pag dypbe no opToroHanbHOM m
OpPTOHOPMUPOBaHHOM cuctemam yHKuun. HepaBeHcTBO beccens u paseHcTBO [lapceBans
Ansa aTnx pagos. TpuroHomeTpuyecknin psag dypbe. PasnoxeHne YeTHOW 1 HeYeTHON PyHKL MK
B TpuroHomeTpuyeckumn pag Pypoe. KomnnekcHasa popma psaga dypbe. ToyeyHas u paBHOMep-
Hasi CXOOMMOCTb TpUroHomeTpuyeckoro psiga dypoee. lNonHoTa TPMroHOMETPUYECKON CUCTEMBI
dyHKUMIA. [1BOMHbIE U TPOVHbIE paabl Pypbe.

WHTerpan ®ypbe kKak npegenbHbli cnydan psga dypbe. [JocTaTOYHbIE MPU3HAKM CXOOUMOCTU
nHTerpana ®ypoe. lNpeacraBneHne yHkumMn mHTerpanom dypwoe. lNpeacrasneHne YeTHOM U
HeYeTHON (pyHKUMM MHTerpanom dypbe. KomnrekcHoe npamoe n obpatHoe npeobpasoBaHus
®ypbe. CuHyc n kocnHyc npeobpasoBaHms Pypbe.

12. dnemeHTbI TeOpPUN 060OLLEHHBIX PYHKLUN

Knacc ocHOBHbIX (NPOBHbLIX) PyHKUMIA. PyHKUMOHaNbHOE onpeaeneHne 0606LWweHHON PyHKUMN.
PeryngapHble n cuHrynsapHole 0606weHHble pyHKuun. Jenbta dyHKkuma. encteusa ¢ obobueH-
HbIMU (PYHKUMAMU. CekBeHLManbHbIN Noaxoa K onpeaeneHntio o606LWeHHON yHKLNN.

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

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

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

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

n3yyeHne MeToA4OB aHANMUTUYECKON reoMeTpun Ang peleHns 3agad eBKNMaoBoM reoMeTpum Ha
NSOCKOCTU M B NPOCTPAHCTBE, M3Yy4YeHNe MeTOAa KOOpAMHAT, BEKTOPHOM anrebpbl, pasnnyHbIX
dopM ypaBHEHUI NPAMON FIMHUWN Ha NITOCKOCTU U B NPOCTPAHCTBE, YPaBHEHNSA NNIOCKOCTU, KpuU-
BbIX U NOBepXHOCTen BToporo nopsaka. OCHOBHbIMKU 3agavyamMun y4ebHOM OUCUUNNNHBI ABMISKOT-
cs: (hopmupoBaHue y CTyaeHTOB 3HaHU 06 OCHOBax aHanmMTU4ecKon reoMeTpumn n BEKTOPHOWN
anrebpsbl, NnpuobpeTeHne CTygeHTaMn HaBbIKOB U YMEHUIA MO PELLEHUIO reOMeTPUYECKnX 3agad
N UCMNONb30BaHNIO BEKTOPHOWN anrebpbl, HEOOXOANMBIX B Kypcax MaTemMaTU4eckoro aHanusa B
pasgene «KpaTHble N KpUBOSIMHENHbIE UHTErparnbl», B Kypce « BEKTOPHbIN N TEH30PHbLIN aHa-
nnx», «ANEeKTpoanHaMmnKa.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Paspen 1. BektopHas anre6pa.

MoHaTue BekTopa. JIMHEeNHbIE onepaumm Hag BekTopamu. JInHenHas 3aBUCMMOCTb CUCTEMBI
BEKTOPOB. [eOMeTpNYECKMIA CMbICIT MIMHENHOM 3aBUCMMOCTU. Ba3nckl Ha NNOCKOCTN 1 B Npo-
CTpaHCTBe, pasnoxeHne BekTopa no 6asucy. MNpoekuuns Bektopa Ha ocb. OPTOHOPMUPOBAHHbIE
6asucbl, Mx 0cobeHHoCTb. HanpaenstoLwwme kocMHycbl BekTopa. CkansipHoe, BEKTOPHOE, CMe-
LUaHHOE 1 ABOMHOE BEKTOPHOE NPOU3BEAEHMS, UX CBOMCTBA, BblpaXKeHNe Yyepes KoopAnHaThbI
COMHOXUTENEN. YCnoBme opTOroHanbHOCTU, KONNMHEAPHOCTH, KOMMIaHAPHOCTUN BEKTOPOB.
Cucrema koopguHaT, KoopauHaTbhl TOYKM, NpeobpasoBaHne CUCTEMbI KOOpANHAT.

Pazpgen 2. Mpssmas un NNoOCKoCTb.

Cnocobbl 3agaHnsa NMMHUIA Ha NAIOCKOCTU, NIMHUIA U MOBEPXHOCTEN B npocTpaHcTBe. Anrebpau-
YyecKkune NUHUKN N NoBepxHoCTU. MNMpamMasn Ha NNockocTu. PasnnyHble opMbl ypaBHEHUSA NPSIMOM:
obuwee, napameTpu4eckoe, KAHOHNYECKOE, C YrNoBbIM KO3I(MPULIMEHTOM, B OTpe3Kax, HopMarb-
Hoe. lNMy4ok npsambIX. MMNockocTb B NpocTpaHcTBe. PasnnyHblie opMbl YpaBHEHUS MIIOCKOCTH:
obuee, B oTpeskax, HopMarbHoe. [y4yok n cBaska nnockocten. MNpsimas B npoctpaHcTee. Pas-
NYHbIE hOpMbI ypaBHEHMS NpPsAMON: obLlee, NapaMeTpuyeckoe, kaHoHn4Yeckoe. lNMepexon ot

O HOro 3agaHus K gpyromy. BaanmHoe pacnonoxxeHue gByx NAOCKOCTEN, MPSIMON N NIIOCKOCTH,
ABYX MpsiMbIX B NpocTpaHcTBe. OCHOBHbIE 3aayn Ha TeMy «[lpamas U NNoCKOCTby»: paccTos-
HWE OT TOYKWM OO0 NTOCKOCTM M NPSMON, PAcCTOSIHUE MeXay NPAMbIMK, YIIbl MEXAY NPAMbIMU U
NAOCKOCTAMM, YCIIOBUE NepeceveHmnst ABYX NPsiMbIX U T.4.

Pasnen 3. KpuBble 1 nOoBepXHOCTU 2-ro nopsaka.

annunc, runepbona, napabona, OnpegeneHne, BbIBOA KAHOHNYECKOIO YpPaBHEHUS KaXO0N 13
3TUX KPUBbIX, UX CBOMCTBA. DKCLIEHTPUCUTET U OMPEKTPUCHI dnnunca, runepbonsl, napadonsbi.
MonsapHasa cuctema koopauHar. [NonspHoe ypaBHeHue annunca, runepbonsl, napadonsl. O6-
LLlee ypaBHEHME KpUBOW BTOpOro nopsiaka. NpusegeHune obuiero ypaBHEHMst K KAHOHUYECKOMY
BMAy C NOMOLLIbIO MOBOPOTA OCEN N NepeHoca Havana koopauHaTt. Knaccudgukaums KpuBbIxX
BTOpOro nopsigka. NoBepxHOCTM BTOPOro nopsiaka: annuncoua, runepbononabl, napabononasl,
KOHYCbl U LMITMHAPBI, UX KAHOHUYECKME ypaBHEeHUs1, cBoncTaa. NprBeaeHme ypaBHEHUS No-
BEPXHOCTU BTOPOro nopsifika K KAHOHNYECKOMY BUAY.

dopMbI TeKyLLen aTTecTauumn: KOHTpobHas paboTa, AOMALLHSAS KOHTponbHasa paboTa
dopMa NPOMEXYTOYHOMW aTTecTaLlumn: 3K3aMeH

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

Bb1.56.9.3 INnHenHas anrebpa
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Llenu u 3agaum yuye6HOM ANCLUNIIUHDI: B LLMPOKOM NMOHUMAHWUK CoAEepXXaHne Kypca NMHen-
Hou anreBpbl cCOCTOUT B NpopaboTke MaTeEMaTUYECKOro s3blka ANs BblpaXKeHUs O4HOW 13 ca-
MbIX OOLLMX Maen CoBPEMEHHOIO eCTECTBO3HAHNS — Uaeun NuHenHocTu. B npouecce nayyeHuns
Kypca NMHeHoM anrebpbl CTyAeHTbl M3y4atoT BOMPOCHI Pa3peLuMMOCTU U CTPYKTYPbI PeLLeHUi
CUCTEM NMHENHbIX ypaBHEHWI, OCBanBatloT abCTpakTHbIE NOHATUS NIMHENHOIo NPOCTPaHCTBA,
6asunca, NMHeHoro onepaTtopa, OUNMHERHOW U KBaapaTUYHOW (POPMbI, a TaKKe U3yYatoT KOH-
KpeTHble NPUMEpbI, AaloLLine peanu3aumio 3TUX abCTPaKTHbLIX MOHATUN.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Pasgen 1. MaTtpuubl n onpegenutenu.

MpsmoyronbHble MaTpuubl. Cymma matpuu, NponsseaeHne MaTpuLbl Ha YACHO, YMHOXEHUE
mMaTtpuy. CBoncTBa aTuX onepauunn. NepectaHoBKK, MHBEPCUKN, TPAHCNO3ULMK, NOACTAHOBKM.
Onpepenutens KBagpaTHOM MaTpuubl, CBOMCTBA onpenenutens. PasnoxeHue onpegenurens
no anemMeHTam CTpPokM unu ctondua. Teopema Jlannaca. Onpegenutenbs Npon3seneHNsa maT-
puy. ObpaTtHasa maTpuua, Kputepun obpaTMMOCTH, Bbl4MCNEHNE 0BpaTHOM MaTpuLbl.

Pasgen 2. CucteMmbl NMIMHEUHbIX YpaBHEHUMN.

PaHr matpuubl. Teopema o 6a3mcHomM M1Hope. PaHr nponsBegeHns matpul,. SrieMeHTapHble
npeobpasoBaHns CTPOK MaTPULbl U UX MPUMEHEHME K BbIYUCIIEHUIO paHra MaTpuubl. Cuctemel
NNHENHbIX ypaBHeHU. OCHOBHbIE onpeaeneHuns: YacTHoe 1 obLlee pelleHnsi, COBMECTHbIE U
HEeCOBMECTHbIE CUCTEMbI, AKBMBANEHTHOCTb cucteM. Teopema Kpamepa. Kputepun coBmecT-
HOCTU CUCTEM NIMHENHBbIX YpaBHeHUN (TeopeMa KpoHekepa - Kanennun). MeTtopg Maycca pelue-
HUS1 CUCTEM NIMHENHbIX YpaBHEHUN. JInHenHble ogHopoaHble cuctembl (JIOC). CBonctea pelue-
HUN. PyHaameHTanbHas cuctema peweHun (PCP). Teopema o ®CP. CtpykTypa obuiero pe-
weHuna J1OC. HeogHopoaHble cuctems (JIHC). CtpykTypa obuwero peleHus JIHC.

Paspgen 3. JluHenHble npocTpaHcTBa.

AKcnomaTtmka nMHenHoro BektopHoro npoctpaHctea (J1BI1), npumepsl, ceonctsa J1BI. JluHen-
Hasi 3aBUCMMOCTb cuctembl BektopoB B J1BI1. basnc n pasmepHocTs J1BI1. KoopanHaTbl BEKTOpa
B AaHHOM Ba3uce. MaTpuua nepexoga oT ogHoro 6asuca k gpyromy, npeobpasoBaHue Koopau-
HaT BeKTopa npu nepexoge kK HoBoMy 6asucy. NoanpoctpaHcTBo. Cymma 1 nepeceveHune noa-
npocTpaHcTB. JIMHeHble 0605104KN 1 TeopeMbl 0 pa3amepHocTU. Nsomopduam JIBI. EBknugoso
NPOCTPaHCTBO, onpeaeneHue u npumepsl. HepaseHcTBa Kowmn - ByHSKOBCKOrO 1 TpeyrofibHuKa.
O6wun BuAa ckansapHoOro npousBeaeHns B KOHEYHOMEPHOM eBKNINA0OBOM NpocTpaHcTee. OpTo-
rOHaNbHOCTb N OPTOHOPMUPOBAHHOCTL CUCTEMbI BEKTOPOB. [pouecc opToroHanuaaumm cucte-
Mbl BEKTOPOB.

Paspnen 4. JluHenHble onepaTtopsbl.

OnpepgeneHune nuHenHoro onepatopa. MNMpumepbl. O6pas n 9apo NMHenHoro onepartopa. Mart-
puua nMHenHoro onepartopa B AaHHOM 6asuce. NpeobpasoBaHne maTpuubl onepaTtopa npu ne-
pexoae oT ogHoro 6asuca k gpyromy. [1eMcTBus € NMHENHbIMK onepaTtopamu. O6paTHbIn one-
paTop, ero ceonctea. Kputepun obpatnmoctu. lNognpoctpaHcTBa, MHBapUaHTHbIE OTHOCK-
TenbHO onepaTtopa. CoBCTBEHHbIE BEKTOPbLI U COBCTBEHHbIE 3HAYEHUS NIMHEMHOrO onepartopa,
NX CBOMCTBA. XapaKTepucTnyeckoe ypaBHeHUe. YHUTapHbIA 1 CaMOCONPSKEHHbIA OnepaTopbl.
Csonctea cobCTBEHHbIX 3HAYEHNIN U BEKTOPOB CaMOCOMNpPsKeHHOro onepaTopa. CyliectsoBa-
HWe OpTOHOPMUPOBaHHOro 6asnca n3 cCO6CTBEHHbBIX BEKTOPOB CaMOCOMPSKEHHOMO onepaTopa,
HaxoXgeHue ero.

Paspnen 5. KBagpaTtuuiHbie oopMbl.

JlnHenHasn, GunuHenHasn n kBagpatrnyHasa dopmbl B JIBI1. Matpuua kBagpatuyHon oopmbl (KO)
n ee npeobpasoBaHune nNpu nepexoge K HoomMy 6asucy. PaHr n nngekc K®. Teopema JlarpaHxa
o npueeaeHnn KO k anaroHansHomy Buay. Teopema Akobu. 3akoH nHepummn KO. Kputepui
CunbBecTpa nonoxutensHon onpegeneHHocTn Ko.

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

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

b1.65.9.4 OuddhepeHumnanbHbie ypaBHEeHUs

Llenu 1 3apgaum y4yeb6HOW OUCLUMNIUHBI: LENbIO U3YYEeHUs AUCUMUMNNMHBI SIBMSIETCS OCBOEHUE
TEOPETUYECKNX OCHOB OObIKHOBEHHbIX ANddepeHUnanbHbIX YpaBHEHUIA, a Takke npuobpeTe-
HMEe NPaKTUYECKUX HaBbIKOB WX MHTErPUPOBAHMS U B TOM YMCIe NPUBNMKEHHBIMU MeTOoAaMMU.

MecTo yyebHOM ancumnnuHbl B cTpykType OOI: kypc «OduddepeHumnanbHble ypaBHEHUS»
Basnpyetca Ha kypcax «MaTtematnyecknn aHanua» n «JlnHenHas anrebpa». [MpakTudeckne
HaBbIKW W TepeTunyeckme 3HaHua auddepelmanbHbIX YpaBHEHUA UCMONb3YIOTCA Aanee npu
N3y4yeHun Opyrmx MatemaTUyeckux OUCLMNIIMH, KYpCOB TeopeTunyeckon husmnkm «Teopetuye-
cKkasi MexaHukay», «dQnekrpoanHamukar, «Ctatuctnyeckaa gpusmnka», «KBaHToBasi MexaHukay,
a TakKke MHOIMX CneLKypCcoB.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

Paspen 1. AuddepeHumnanbHble ypaBHEeHUs NepBOro nopsaka.

OnuncaHune 3akoHoB npupodbl B opme anddepeHumansHbix ypaBHeHU. OCHOBHbIE onpeae-
nexHuns. NeomeTpuyeckan nHTepnpetTauusa anddepeHumansHOro ypasHeHs NepBoro nopsigka,
paspeLleHHOro OTHOCUTENBHO npon3BoaHon. MeTon n3oknuH. MNMoctpoeHne guddepeHumnans-
HOro ypaBHEHMsI No O6LLEMY peLleHunto. YpaBHEHUs C pa3fenaowmnumMmcs nepemMeHHbIMN U npu-
BogMMble K HUM. OgHOpPOAHbIE YpaBHEHUA. YpaBHEHUS, NMPUBOANMbIE K OOHOPOAHbLIM. JInHen-
Hble auddepeHumnanbHble ypaBHEHNA nepBoro nopsgka. CTpykTypa obwero peleHnsa fiMHen-
HOro HEOAHOPOAHOr0 ypaBHeHus. YpaBHeHust bepHynnu u Pukkatn. YpaBHEHWE B MOSHbIX
anddepeHumnanax. NMoHaTMe nepsoro nHTerpana. VIHTerpupyowmn MHoXuUTenb. MNpuemsl oTbl-
CKaHNSA MHTErPUPYIOLLNX MHOXUTENEN. TeopemMa CyLLeCTBOBaHUA U €ANHCTBEHHOCTU peLleHus
AnddepeHUnanbHOro ypaBHEHUS NepBoro nopsifka, paspeleHHoOro 0THOCUTESNTbHO NPOU3BOA-
Hown. lMpuHUMN CxXMMaroWwmx oTobpaxeHun. MeTton nocnegoBaTenbHbIX NpubnmkeHun. lMNpo-
AOJDKeHne pelleHns. Henpogomkaemoe pelleHne n ero noctpoeHne. Teopema o NpUMbIKaHUK
HEeNnpPoOaOMKaeMOro peLleHus K rpaHuue obnactn. CteneHb rmagkocTn peweHnn anddepeHum-
anbHOro ypaBHeHUs. HenpepbiBHas 3aBUCUMOCTb pelleHus audpdrepeHumnanbHOro ypaBHeEHNUS
OT HayarsbHbIX YCNOBUM U OT napamMeTpoB. lNpocTblie ocobble TOYKK, ux knaccudgukaums. Oco-
Oble pelweHus. duddepeHumanbHble ypaBHEHNA NepBOro nNopsiaka, He paspelleHHble OTHOCK-
TeNnbHO NPOM3BOAHOW. YpaBHEHUs, He cofepxalime SBHO He3aBUCUMOW NepeMeHHOWN, Heuns-
BECTHOM (PyHKUMKW. YpaBHEHNE C OAHOPOAHOM (PbyHKUMEN B neson 4Yactu. O6wmin cnyyan Bee-
AeHus napameTpa. AuddepeHumanbHble ypaBHEHUS, paspeLlluMble OTHOCUTESTbHO aprymeHTa
UM HEN3BECTHOM PyHKLUMW. YpaBHeHUs JlarpaHxa n Knepo. NoHsaTne 06 ornbatowien ceMencr-
Ba KpuBbIX. Teopema 06 ormbarolien ceMenctTsa MHTErparnbHbIX KpUBbLIX. TeopemMa CyLecTBO-
BaHUA pelleHns anddepeHumanbHOro ypaBHeHUs NepBoro nopsiaka, He paspeLleHHOro oTHo-
CUTENbHO NPOM3BOLAHON. P-ANCKPUMUHAHTHAs KpuBas U ee CBsI3b C OCOObIMWN peLLUEHNAMM.
Paspnen 2. AucdepeHumnanbHble ypaBHEHUS1 BbICLUMX NOPSAAKOB.

OunddepeHumnansHoe ypaBHeHe n-ro nopsigka, paspelleHHoe OTHOCUTENbHO CTapLuen Npous-
BogHoun. CBefeHne ero K HopmarnbHOM cUCTeME ypaBHEHUA. TeopeMbl CyLLLECTBOBAHUSA U eOVH-
CTBEHHOCTU, HEMPEPLIBHOMN 3aBUCMMOCTU peLleHnsi HoOpManbHOW CUCTEMbI OT HayarnbHbIX YCIlO0-
BUW N OT NnapameTpoB. Teopema CyLLeCTBOBaHUSA U €ANHCTBEHHOCTU pPELUEeHUs YpaBHEHUS N-TO
nopsiaka, paspeLleHHOro OTHOCUTESbHO CTapLllen NPOU3BOOHOM, Kak crieacTBue TeopeMbl Cy-
LLeCTBOBaHMS U €OUHCTBEHHOCTU peELLEHNA HOpMasibHOW cucTeMbl. YacTHble cnyyau auddpe-
peHUMansHOro ypaBHeHUst N-ro nopsiaka, gonyckatowme noHmwxeHue nopsigka. Teopema cylle-
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CTBOBaHUS U €ONHCTBEHHOCTU peLLeHUst IMHENHOro anddepeHumanbHOro ypaBHeHUst n-ro no-
psgka ¢ HenpepbiBHbIMU KO3 duumeHTammn. ObLias Teopusi IMHENHOTO OQHOPOAHOrO Andde-
peHumansHoOro ypaBsHeHns n-ro nopsgka. Onpegenurens BpoHckoro, nposepka He3aBUCMMOCTU
peweHun. PyHaameHTanbHasa cucrema peweHnn. CTpyktypa obLiero peleHns NMHENHOro oa-
HopoaHoro auddepeHUnanbHOro ypaBHeHus. TeopeMbl O MakCUManbHOM 4uche JIMHENHO-
HEe3aBUCUMbIX PELUEHUA N O TOXAECTBEHHOCTU ypaBHeHuW. [MocTpoeHne nuHenHoro andde-
peHuMansHOro ypaBHeHUs rno pyHaameHTanbHon cucteme peweHnn. dopmyna Jinysunna u ee
npumMmeHeHne. Cnocob NOHMXEHUA nopsiaka NMMHENHOro O4HOPOOHOrO ypaBHEHUS NPU U3BECT-
HOM YacTHOM pelueHun. CTpyKTypa obLuero peleHnsa fIMHEMHOro HeoAHOPOAHOro aAnddepeH-
UManbHOro ypaBHeHus1 n-ro nopsaka. MNpuHumn cynepnosuumn. MeTtoq Bapuauum nponsBosib-
HbIX MOCTOSAHHbIX AJ1S1 OTbICKAHNA YaCTHOroO peLleHns HEOQHOPOAHOMO YpaBHEHUSA N-ro Nopsiaka.
®yHKkuua MNpuHa. JInHenHoe ogHOPOAHOE ypaBHEHME N-ro Nnopsiaka ¢ NOCTOSIHHbIMKU KO3dhdnum-
eHTamun. OnepaTopHble MHOroYsieHbl U UX CBONCTBA. Pa3snoxeHne onepaTtopHOro MHOrouvsieHa
Ha NUHEenHble MHOXUTENW. [lencTBMe onepaTopHOro MHOro4YfieHa Ha npocTenme YHKLUUN.
dopmyna cmeleHnd. XapakTepuUcTUYECKUA MHOFOYSIEH U XapaKTepUCTUYECKOe YpaBHEHWME.
MocTpoeHne dyHaaMeHTanbHOW CUCTEMbI peLleHU JIMHENHOIO OAHOPOAHOrO YpaBHEHUs C Mo-
CTOSAHHbIMK KO3bPMLUMEHTAMN B Cllydae NPOCTbIX U KPaTHbIX KOPHEW XapaKTepUCTUYECKOro
MHOroyneHa (OAencTBUTENbHbIX MW KOMMMEKCHbIX). JIMHenHble HeoaHOPOoAHble YpPaBHEHUS C
NOCTOSIHHbIMKU KO3dhpuumeHTamu. KBasmnonmHomsl 1 nx cesonctea. CTpykTypa YacTHOro petue-
HUS NIMHEMHOrO0 HEOAHOPOLHOrO YpaBHEHUSA C NOCTOAHHbLIMU KO3 dMUNEHTAMU U KBA3UMNONN-
HOMOM B MpaBon 4Yactu. OnepaTopHbIM METO4 OTbICKaHMUSI YaCTHOMo peLleHust Takoro ypaBHe-
HUS. YpaBHeHne Junepa. VIHTerpupoBaHue OOHOPOAHbLIX NUHEWHbIX AnddepeHumanbHbIX
ypaBHEeHUN ¢ nomoLbo paaoB. OTbickaHne oyHOaMeHTannbHOM CUCTEMbI PELLUEHUA YpaBHEHUN
Aupn n beccens.

Paspgen 3. CuctemMbl 06bIKHOBEHHbIX AndcepeHUnanbHbIX ypaBHEHUMN.

OKBMBANEHTHOCTb HOPMarbHOM CUCTEMbI N AnddepeHumanbHbiX ypaBHEHUA OOHOMY ypaBHe-
HUIO N-ro nopsiaka, paspeLleHHOMY OTHOCUTENBbHO CTapLlen Npou3BoAHON. TeopeMbl O Henpe-
PbLIBHOW 3aBUCMMOCTU N HENPEPbLIBHOW AN depEeHLMPYEMOCTIN peLleHns HopMasibHOW CUCTEMbI
Nno HayasnbHbIM YCIOBUAM WM MO napameTpy. [lepBble MHTerparnbl HOpManbHON cucTembl and-
depeHumnanbHbIX YypaBHeHNn. Heobxoaumoe n goctatovyHoe ycrnoBue st Toro, YTobbl Henpe-
pbIBHO-ANddepeHumpyeMasa yHKUNSA Oblna nepBbIM UHTErpanomM HopMasnbHOW cucTemsl. Teo-
peMa 0 MakCcMMasibHOM 4YuUCre He3aBUCUMbIX NEPBbLIX MHTErpanoB. JKBUBANIEHTHOCTb OTbICKa-
HUS N HE3aBUCUMbIX MEPBbLIX MHTErpanoB MNOCTPOEHUIO OOLLEero pelleHns HopMasnbHOW CUCTe-
Mbl. [MOHWXeHWe nopsgka HOpMarnbHOW CUCTEMBI, €CfiM U3BECTHA YacCTb MepBbIX MHTErpanos.
CummeTpuyHasa popma cuctemsl andgepeHymnanbHbiX ypaBHEHUN. VIHTerpupyemslie KOMBUHa-
umn. Obwasa Teopust NIMHENHBIX OQHOPOAHLIX CUCTEM AndepeHUmanbHbIX YypaBHEHUA C He-
npepbIBHbIMK KO3dhduuneHTamm. PyHaameHTanbHas cuctema peleHun. lNoctpoeHne nuHen-
HOM OOHOPOAHOW CUCTEMbI MO PyHAAMeHTanbHOM cucteme pelwleHun. CTpykTypa obuiero pe-
LWEHNSA NMMHENHON HeodHopoaHOM cuctembl. MeTon Bapuaumm nponsBOSibHbIX MOCTOSAHHbIX 44
OTbICKAHUS 4YaCTHOro pelleHns NMHENHON HeOOHOPOAHOW cucTemsbl. JIMHenHble O4HOPOAHbIE
CUCTEMbBI C NMOCTOSIHHLIMW KO3dhdULUMEHTaMU. XapaKTepucTmyeckoe ypaBHEHNE Kak ypaBHEHME
Ha OTbICKaHWe COBCTBEHHbIX 3HAYEHUN N COBCTBEHHbIX BEKTOPOB MaTpuLbl cuctembl. Bug yH-
AaMeHTanNbHON CUCTEMbI PELLUEHU B Criydae NpOCTbIX KOPHEW (OeNCTBUTENbHbLIX U KOMMSIEKC-
HbIX). Bua doyHOaMeHTanbHOM CUCTEMBbI PELLEeHUI B Crydasax, Korga xapakrepuctmyeckoe ypas-
HEeHME MMeeT KpaTHble KOPHU U pasfnyHble 3Ha4YeHUsl paHra xapakTepucTU4ecKom MaTpuubl.
MeTopn UCKNIYeHUs ANns NIMHENHbIX CUCTEM C NOCTOSIHHBIMKU KO3dhdmumeHTamm obLuero snaa.
Paspgen 4. UHTerpanbHble ypaBHEHUS.

Knaccudukaumnsa NMHENHbIX MHTEerparbHbIX ypaBHEHMI NO podaM. YpaBHeHus BonbTepa. Ypas-
HeHus ®Opefronbma 2-ro poaa. YpaBHEHUs C BbIPOXAEHHbIM sa4poM. CyllecTBOBaHME peLueHns
ypaBHeHus1 ®pegronbma ¢ mansiMm sapom. CyuiectBoBaHWe pelueHust ypaBHeHus BonbTeppa.
Teopembl ®pegronbma. CnektpanbHaa Teopus ypaBHeHUn ®PpearonibMa ¢ CUMMETPUYHBIMU
sapamun. ConcTBa cnekTpa cobCTBeHHbIX uucen. Teopema [wunbbepta-lUmuarta. 3agava



42

Wrypma-Jinysunna wmn uHTerpanbHble ypaBHeHus. Teopembl [unbbepTta 06 wHTErpanbHOM
npeacTaBfeHnn peLlleHns KpaeBorn 3agaym vyepes pyHkumo 'pyuHa. BeiBog Teopembl CTeknosa
n3 Teopemsbl NmnbbepTa-LUmnara.

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

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

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

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

b1.6.9.5 BeKTOpPHbIN U TEH30PHbLIN aHanu3

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

N3yyeHne B3anMMOCBSA3N KPUBOMMHEMHbIX, MOBEPXHOCTHbLIX U KPaTHbIX MHTerpanoB, 0COOEHHO
dopmyn OcTtporpagckoro - Maycca n Ctokca, HeobxoaMmo Ans U3yvyeHns matemaTnydeckon gu-
3MKWN, SNEKTPOANHAMMKN, KBAHTOBOW MexXaHWKn u apyrux dmsmyeckux kypcoB. Npeobpasosa-
Hue guddepeHumnanbHbiX BbiPpaXXeHU C MOMOLLLIO Habna - MCYMUCNEHUa N 3ameHa nepemeH-
HbIX B AnddepeHumanbHbIX onepaTtopax aAns KpMBOMMHENHbIX CUCTEM KOOPAMHAT C MOMOLLbHO
KOadhpuLUMeHTOB Jlama ABNSATCA OCHOBHBIMW TEXHUYECKMMU NpMeMamm npu paboTe Cc ypaBHe-
HUAMW B YaCTHbIX MPOM3BOAHbIX. MeToabl TEH30PHOrO MCYMUCNEHUS MPUMEHSIOTCS NMPU U3yde-
HUN PENATUBUCTCKNX TEOPUA W ONS aHanNu3a CnoLHbIX cpes.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

CkansapHble 1 BekTOpHble nons. OduddepeHumanecHble onepatopbl. [lpaBuna Habna-
ncumcnenus. MNnowanb nosepxHocTn. [loBepxHOCTHbIe MHTerpansl 1 1 2 poga. dopmynbl
Octporpaackoro-laycca n Ctokca. MHBapuaHTHOe onpefeneHne amBepreHuun n potopa. llo-
TeHUumnanbHble W coneHouganbHble BeKTOpHble nons. KoadduumeHTsl Jlama. dopmynbl ans
rpagueHTa, aAuBepreHumm, potopa 1 onepartopa Jlannaca B OpTOroHanbHOW cUCTeEMe KoopAawu-
HaT. [lBoncTBeHHble 6Gasucbl. KoBapuaHTHblE M KOHTpaBapuaHTHble KOOpAMHAaTbl BEKTOPOB.
Obuwee onpefeneHne TEH30pOB MPOM3BOSILHOIO Nopsaka. 3anncb B TEH30PHbIX 0603HaYeHUsX
npeobpas3oBaHUn KOOPAWHAT BEKTOPOB, MaTpuL JSIMHEMHbLIX OnepaTtopoB W KBagpaTU4YHbIX
dopM. TeH30pbl gedopman i, HanpsXKEHNN, OTHOCUTESTbHBIX CMELLEHUMN.

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

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

b1.5.9.6 Teopusa BepoATHOCTEM U MaTeMaTUYECKasa CTaTUCTUKA

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

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

Pasgen 1. OCHOBHbIE NOHATUS TEOPUN BEPOATHOCTEN.

1.1. OnemeHTbl KOMBUHATOPUKM N CXEMBI LLIAHCOB.

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

1.2. AKcMomaTuka Teopum BEPOATHOCTEMN.

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

1.3. Cnocobbl McuncrneHnsa BEpOATHOCTEMN.

Cratncrtudeckoe, Kraccudeckoe 1 reometTpuyeckoe onpegerneHns BeposTHocTen. BepoaTHoCcTb
Ha CYETHOM NPOCTPAHCTBE aneMeHTapHbIX cobbIT. 3agaya broddoHa. MNMNapagoke bepTpaHa.
1.4. OCHOBHblE COOTHOLLEHUSI TEOPUN BEPOATHOCTEMN.

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

1.5. OCHOBHblE ANCKpPETHbIE pacnpeneneHus.

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

Paspgen 2. Teopusi cnyYyamHbIX BENIUUYUH.

2.1. OcHOBbI TEOPUN Cry4arHbIX BENUYNH.

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

2.2. MHOromepHble (byHKLUUKM pacnpeneneHns.

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

2.3. YncnoBble XxapakTePUCTUKN CryHanHbIX BESTUYMH.

HavyanbHble 1 ueHTpanbHble MOMeHTbl. MaTemaTudeckoe oxmagaHume n Aucnepcus n X CBOMUCT-
Ba. YMcnoBble XxapakTePUCTUKN 3aBUCUMOCTN: KOBapmauus 1 KoauumneHT koppensumnu.

2.4. MNpepernbHble TEOpPEMBI.

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

2.5. Xapaktepuctmyeckme pyHKLmn.

Xapaktepuctnyeckom pyHKumm n nx ceonctaa. CBOMCTBO NOSNOXUTESNTbHOW ONpeaenieHHOCTH.
KymMynsaHTbl CcriydanHbIX BENMYMH. ACMMMETPUS 1 aKclecc. ayccoBbl COBOKYNMHOCTU. MHoro-
MepHas xapakTepuctudeckas yHKLMSA raycCoBOM COBOKYMHOCTU. [IBymepHoe rayccoBo pac-
npegeneHue. SNnunc paccesHns. YCnoBHble rayccoBbl pacnpeneneHusi. KoHeyHble ogHOpoa-
Hble uenu MapkoBa.

Paspgen 3. dnemMeHTbl MaTeMaTU4eCKON CTaTUCTUKM.

3.1. IlnnenHas perpeccus.

[MocTaHoBKa 3agayum nporHo3mpoBaHua. CpegHekBagpaTMyHas owmnbKka NMHENHOMO NPOrHO3n-
poBaHus. KoppensaumoHHas maTtpuua. KoaddumuneHT koppensumn. HekoppenmpoBaHHOCTb U
cTaTucTmyeckasi He3aBMCUMOCTb.
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3.2. OcHOBHble 3aga4n MaTeMaTUYECKON CTaTUCTUKM.

BbI6opoyHbIN MeToa. [NoHATUSA BbIGOPKN, BEIGOPOYHOrO NPOCTPaHCTBA, CTaTUCTUKKN. CTaTUCTu-
yeckue kputepun. MNpoBepka NpoCToOn U CROXHOM rmnoTes. Kputepun onst npoBepKu runotes o
napameTpax HopmaribHOro n GBuHoMManbHOro pacnpegeneHuin. ToyedHasa n MHTepBaribHas
OLIEHKM cTaTUCTU4ecKoro napameTtpa. HepaseHcTBo Pao-Kpamepa. TodeuHble OLeHKN cpeaHe-
ro 3Ha4YeHus 1 gucnepcun criydYanHon BesriMYuHbl. NoHATUS HECMEeLEHHOW, COCTOSATENBHON U
ahPeKTUBHON OLEHOK NapameTpoB. MNpUbRAMKeHHbIN N TOYHBIN METOAbI MOCTPOEHUST AOBEPU-
TenbHbIX NHTEepBaNoB Ansa cpegHero. [loBeputenbHble MHTEpPBasbl ANg HOpMarnbHOro pacnpe-
AeneHuns.

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

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

b1.6.9.7 Teopusa hyHKLUMA KOMMIIEKCHOrO NepeMeHHOro

Lenn n 3apaun yqe6|-|0|?1 AUNCUUNIIUHDbI. U3y4eHNe KOMMJIEKCHbIX 4YuUcern, apI/I(*)MeTI/I‘-IeCKI/IX
onepau,mﬁ C KOMMJeKCHbIMN 4Yncriamm n nx reomeTpmn4eckoro cmbicna; nsyy4yeHume (pyHKLI,I/IIZ oa-
HOro KOMJeKCcHoOro repemMeHHoOro n nx OCHOBHbIX CBOWCTB; n3yvyeHue rnosegeHund (*)yHKLI,I/IIZ KOM-
NnekcHoro nepemMeHHoro B MHOrocBsA3HbIX obnacTsx; pa3BuTne HaBbIKOB BblHUCIIEHUA MPOU3-
BOAHbIX N UHTErpanoB beHKLI,I/II/I KOMIMJIEKCHOIo nepemMeHHoro; n3y4yeHmne OCHOB oOnepaTtopHOro
MeToada peLeHns ,qmcbcbepeHumaanblx ypaBHeHI/II7I; n3yvyeHmne MmeToaoB pelleHnA KpaeBbiX 3a-
Aay 3NeKTpoCcTaTtukm n ruapoanHaMmkn MeTogom KOH(bOpMHbIX OTO6pa>KeHI/IIZ.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

[MOHATME KOMMNEKCHOro 4ucna, apudmeTmyeckne OENCTBUA Had KOMMIEKCHbIMW Yncnamu,
pasnuyHble opMbl 3anmncu KOMMSEKCHOrO Yncna, MOAyrb U aprymMeHT KOMMSEKCHOro yucna,
noHATHEe 6GeckoHeYyHOo yaaneHHou Toudku. [lpegen 4YnMcnoBoW MNoOCneaoBaTeSIbHOCTU Ha KOM-
NSIEKCHOW MNSIOCKOCTU, ero reomeTpudeckasa nHtepnpetaums. NoHatne obnactm B KOMMNSIEKCHOM
NSIOCKOCTU, OQHOCBA3HbIE M MHOrOCBSA3HblE 0bnacTu. MNoHATME PYHKLMM KOMMMEKCHOrO nepe-
MEHHOr0, O4HO3HAYHbIE N MHOIO3HaYHble (PYHKUUKM, npeaen OyHKUUM KOMMNIIEKCHOIO NepemMeH-
HOro, anemMeHTapHble PYHKUNN KOMMNEKCHOro nepemeHHoro. OTobpaxeHus, ocyLlecTsnisieMble
PYHKUMAMM KOMMNEKCHOrOo nepemMeHHOoro. MNMoHATMe aHanMTUYHOCTU OYHKUMW KOMIMMEKCHOro
nepeMeHHoro, CBOMCTBa aHanuTuiecknx yHkumn. Teopema Kowwn. Pagel Tewnnopa, cxoam-
MOCTb psigoB Tewnnopa,obnacte cxogumocTtu psiga Tennopa. Teopembl Benepwitpacca n Abe-
na; npusHakm anambepa n Kowwn cxogumocTtn psga, paguyc cxogmmocTtu psga. lNpounssogHas
YHKUNN KOMMAEKCHOro nepemMeHHoro; TeopeMma Kowwun-PumaHa, gudpdepeHumpyemocTb aHa-
nnTnyecknx yHKUMi. MNMoHsaTre nHTerpana gyHKUMM KOMMMEKCHOro NepeMeHHOoro, CBs3b C Kpu-
BONIMHEMHbBIMU MHTErpanamu, NHTerpan no KpMBOW B KOMIMIEKCHOW MNIIOCKOCTU, Teopema Kolun
A5 0QHOCBA3HOW M MHOrocBsA3HOM obnacTten; nHterpansHasa popmyna Kowwu, Teopema Mope-
pa. PasnoxeHne He aHanMTU4YeCKon (PyHKUMK B cTeneHHon psa, psg JlopaHa. CxoanmMocTb psi-
na Jlopana, obnactb cxogumocTtun psaga Jlopana, Teopemn Abensa. Knaccudukaumsa ocodbix To-
YeK (PyHKLUMM KOMMNSIEKCHOrO NMepeMeHHOro Ha OCHOBaHuMM noBefeHs psga JlopaHa: ycTpaHu-
Masi, Nomntc, cywectBeHHo ocobas. MNMoHATne BblveTa. OCHOBHasi Teopema Teopuu BbIHETOB.
BblueTbl B KOHEYHOM N BECKOHEYHO yaaneHHoW Toykax, popmyna Bbl4eTa B nostoce m-ro no-
psaka. NpunoxeHne Teopum BbIYETOB K BbIYMCIIEHUIO OnpeaenieHHbIX UHTerpanoB, UHTerpansi
®peHensa u Oupuxne. TeopeMbl CroxeHUs, nogobus, 3anasgbiBaHus, cMeweHns, anddepeH-
LMPOBaHUA U NHTErpupoBaHuUs M306paxkeHun, n3obpaxxeHne nNpousBOAHbLIX NOObIX NOPSAKOB,



45

WHTerpana, npegernbHble COOTHOLUEHUSI MeXOy opurMHanamv U usobpaxeHusimu, Teopema
cBepTbiBaHUSA. IHTerpupoBaHne 0GbIKHOBEHHbIX AnddepeHLManbHbIX YpaBHEHWI,

®dopMbI TEKyLLEN aTTecTauumn: KOHTponbHas paboTa.
dopMa NPOMEXYTOYHOM aTTeCTauumn: dK3aMeH.

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

b1.5.9.8 UHTerpanbHble ypaBHEHUA U BapuauMOHHOE UCYUCeHne

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Luenblo U3yYyeHus AUCUUMNIUHBLI SBMISIETCA OCBOEHME TEOPUM MHTErpasnbHbIX YpaBHEHWA U Ba-
PUaLMOHHOIO UCYUCIEHUS, a Takke npuobpeTeHne NpPakTUY4eCKUX HaBbIKOB UHTErpMpoOBaHUS
ypaBHEHUN 1 peLleHnst BapMauMOHHbIX 3a4av.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Mpumepbl yHKUMOHaNoB. MNMpumepbl BapuMUMOHHbLIX 3adady. Bapuaums dyHkumoHana. Heobxo-
AnMoe ycnosue aKcTpeMyMa pyHkumoHanos. OcHoBHasa nemma. [loctaHoBKa BapuauWoOHHOM
3agayn. BoiBog ypaBHeHUs dunepa ons 3 anga akctpemanen. 3agada o bpaxuctoxpoHe. [lo-
CTaHOBKa BapuaLMOHHOM 3adayn. BbiBog cucTembl ypaBHEHUN Jnnepa nns akcTpemanen. [o-
cTaHoBKka 3agauun. Metog MHoxuTenen JlarpaHxa. 3agaym o reogesnyecknx NMHUAX Ha cdepe,
Ha Kpyrnom uunuugpe. 3agada OuaoHbl. MeTog nocnegoBaTenbHbIX NpubnumxkeHun. Pesornb-
BEHTa. YpaBHeHUs Tuna cBepTku. YpaBHeHua 1-ro poga. Metoa nocnegoBaTtenbHbIX Npuonm-
XeHun. PesonbBeHTa. YpaBHEHUSA C BbIPOXOEHHBIM S4POM. XapakTepuctnyeckne ynucna m cood-
CTBEHHble PYHKLMN. YPaBHEHUS C CUMMETPUYHBLIM S4pOM. [IpUMEHeHne nHTerpanbHbIX Npeob-
pa3oaaHuin.

BapuaunoHHoe ncumcrnenme.

MpocTenwasn 3agadvya BapuaumMoHHOro mncumcreHnd. OcHoBHas neMmMma BapuaunoOHHOIo UcYuc-
nexus. MNepBasa Bapuauyus. YpasHeHne Junepa. Skctpemanu. OCHOBHbIE CnyyYyaun UHTerpupye-
MOCTU ypaBHeHUsa Junepa. PaclwuvpeHne BapumauuoHHbIX 3agadv. BapuaumoHHasa 3agada Ha
Knacce BeKTOPHbIX OYHKUUIW. BapnaumoHHas 3agada co ctaplimmMm Npons3BoaHbIMU. YpaBHeEHME
Onnepa-lyaccoHa. BapnaumoHHada 3agadva Ha knacce (PyHKUUM MHOTUX NepeMeHHbIX. YpaBHe-
Hue Aunepa-OcTporpaackoro. BapuaunoHHble 3aayn Ha YCroBHbIM KCTpeMmyM. 3adada Jla-
rpaHxa. MisaonepumeTtpudeckas BapvaunoHHasa 3agada. BapnauymoHHble 3agaym ¢ NogBuKHbIMU
rpaHuUamMun. YcroBusi TpaHCBepCcanbHOCTM pasfnuyHbiX BUMOOB. Heknaccuveckune BapuaunoH-
Hble 3agayn. 3agada ontumarnbHoro ynpasneHus. MNMpuHuyun makcumyma J1.C. MNMoHTpsarnHa. Pe-
WweHne 3agaym o6 onTMManbHOM OCTaHOBKE MaTepuasibHON TOYKN.

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

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

Bb1.56.10 Moaynb «MHcpopmaTuka»
Bb1.6.10.1 WHdopmaTUuka

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

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

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

Cuctembl cuncneHusd. [1BonyHoe npeacraBneHne OCHOBHbLIX TUMOB AaHHbIX ABM. AbBcontoTHas
N OTHOCUTESbHAs TOYHOCTb. [orpeLHOCTb BbIMUCIEHUA.

MawwuHHOoe npeacTtaBneHue vncen 6e3 3Haka. ApudmeTtmnyeckoe nepenosiHeHne. OCobeHHOCTH
MaluHHOM apudmeTukn. MalwurHHOe npeacTaBfieHMe 4dmcen CcO  3HakoM.  [JBOMYHO-
AONOSTHUTENbHbIN KoA. ApudmeTrnyeckoe nepenonHeHne. MalmMHHOe npeacTaBneHne BeLecT-
BEHHbIX Yncen. OcobeHHOCTU MaLLUMHHOM apuUMETUKM ANS Y1cen C nnaBaroLen 3anaTon.
N3mepeHne konndectBa mHpopmaumn. Tpu nogxoaa K onpeneneHunio Konmyectsa MHGopmMa-
umm (no Konmoroposy): BEPOATHOCTHbLIN, KOMOUHATOPHbLIA U anropuTMmMYeckmin. MNoHsaTre kaHa-
na cBsa3u.

OpraHusaumst MHPOPMaLMOHHBIX NOTOKOB B xoae paboTbl umndpposon OBM. Ee cTpykTypa un
obwmn npmHumnn gencrtemnsa. OCHOBHblE 3rneMeHTbl TexHudecknx cpeacts OBM. [Mepudepun-
Hble ycTpoucTBa ungposon IBM u npuHumMn nx gencreus.

MporpammHoe obecneveHne 3BM u ero knaccudpukaums. NoHATME onepaunoHHOM CUCTEMBI.
O6was cTpyKkTypa CUCTEMHOro nNporpaMmHoro obecnedeHuns. dannoBble CUCTEMBI.

JTokanbHble 1 rnobanbHble KOMMBbIOTEPHbIE CETH.

OpraHbl YyBCTB YenoBeKka N UX XxapakTepucTuku. MNMopor BoCNpuaTMS 1 paspellarowiasi cnocob-
HocTb peuenTtopa. OcobeHHOCTU 3puTenbHOro Bocnpuatnda. Ctpykrypa anroputma JPEG. Oco-
BOEHHOCTUM CNYX0BOro BocnpusTus. Ncnxoakyctndeckoe MackupoBaHue.

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

dopMa NPOMEeXYyTOYHOMW aTTecTauumn: 3a4éT

Koabl chopmupyembix (ccpopmupoBaHHbIx) komneTeHumn: OlK-3, OlNK-4, IMNMK-3

B1.5.10.2 AnropuTMbI 1 A3bIKU NPOrpaMMmUpPoOBaHUA

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

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

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

MoHatne anroputma. bnok-cxema anroputma. ANropyuTMUYECKME NA3bIKM BbICOKOrO YPOBHS.
Onepatopbl. MeTkn. KommeHTapun. ®opmaT CTpokn. basucHble anemMeHTbl s3blka. Tunbl gaH-
HbIX. KOHCTaHTbl. [lepemeHHble. NaeHTudpukatopsl. MNMpuHuun ymonyauus. OnucaHve TUMNoB
AaHHbIX. HOeKkcupoBaHHbIE MEepeMeHHble U MaccuBbl AaHHbIX. OnucaHue. PasmelleHue wn
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UHUUManuasaums B namatn IBM. lNpucBanBaHne 3HavyeHusi. Tunbl BblipaxeHnn. ApngpmeTtunye-
CKMe BblpakeHus. BblpaxeHus OoTHowweHu. Jlormyeckme BblipaxeHusa. Onepauuun. lNMpuoputeT
onepaunn, paHrn onepaHaoB. CTpykTypa nNporpaMMHOro mMogysns. AnroputMm JIMHENHOW CTPYK-
Typbl. BbluncneHne apngpmeTmyeckoro BolpaxeHuns. AnroputMbl pa3BeTBASIOWENCA CTPYKTYPbI.
BeaycrnoBHble K ycroBHble nepexobl. BeluncneHne apumeTnyeckoro BblpaKeHusi Npu Hanu-
YN JONOMHUTESbHBIX YCNOBUW. ANTOPUTMbI LMKITMYECKON CTPYKTYpbI. [1paBuna siBHOM opraHu-
3aumMn UMKNoB. BbluncneHne tabnuubl apudMeTMyecKkoro BblpaXKeHUs npu HanmymmM OonosiHKu-
TenbHbIX ycnosun. LUwnkn obuwero Buaa. Lukn no ycnosuio. NtepaumoHHbin umnkn. CYeTHbIN
umkn. Belumcnenve ctaHgapTHOM (OYHKUMK Yepe3 CyMMUPOBaAHME CXOASLLErocs psga ¢ 3agaH-
HOW cTeneHblo ToYHOCTU. CyMMUpPOBaHME ONTUMWU3UPOBAHHOIO psda. PekyppeHTHble dhopmy-
nbl. KoMOGUHMPOBaAHHOE MCMNOSIb30BaHUE SIBHOWM U CYETHOW LIMKIIMYECKUX CTPYKTYp. Yucnosble
BeKTopa U matpuubl. PasmelleHme B namMaTtn, nHMUManu3aums, BBoa-sbiBog. PaboTa co cTpo-
Kamu, ctonbuamu, anemeHTaMmn. TeKCTOBble KOHCTaHTbl, NepeMEHHble, BeKTopa U MaTpuLbl.
PaamelueHne B namaTu, MHUUManNu3aumus, BBoa-BbiBog. PaboTta co cTpokamu, ctonduamu, ane-
MeHTamu. OpraHm3aumsa MHOFOMEPHbIX CHETHbLIX LMKINYECKUX CTPYKTYpP. PYHKUMM U noanpo-
rpaMmmbl. dopmarnbHble U dakTudeckme napameTpbl. Cnocobbl nepefayn gaHHbIX. [puHUMN
MOAYMbHOro nporpamMmmumpoBaHnd. Beoa-BbiBOg MHOpMauun. YnpasneHne BBOAOM-BbIBOAOM.
XpaHeHue JaHHbiX. [lons, 3anucn, 6asbl gaHHbiX. OpraHmsauus Tabnuy pasnnyHbiX TUNOB
AaHHbIX.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

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

B1.6.11 Moaynb «Teopetuydeckasa dpusnka»
B1.6.11.1 TeopeTuyeckass mexaHuKa

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenbto n3yvyeHna gucumunivHbl sSBnseTca popmMupoBaHue npeacTaBfieHnin o narpaHXeBoMm U
raMmnbTOHOBOMdOpManmMamax KrnacCu4eckon MexaHuku, O rmapoavHaMunke naeansHom 1 BA3-
KOW >XWMAKOCTU CMPUNOXKEHUSIMU K PELLEHNIO TUMOBbLIX 3a4a4y, YTO COCTaBnseT OCHOBY TEOpPETU-
Yeckon noarotoBkMdun3nkoB.CTyAeHT AOSMKEH OBnadeTb MaTteMaTMyeckum annapaTom Teope-
TUYECKON MEXAaHWUKWN,MOHMMATb N NPaKTUYeCKn NPUMEHATb hopManuamel HetoToHa, JlarpaHxa u
[amMunbTOHa, a TakKeOCHOBHble MeTOoAbl MMAPOAMHAMUKM ONs1 peLleHUsl KOHKPEeTHbIX 3ajad,
NOHUMATb FPaHULbINPUMEHUMOCTU UCMONb3YyEeMbIX MPU 3TOM YpaBHEHWUN, NPUBNMXKEHUA U NO-
NyYeHHbIX pe3ynbTaToB.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

OucumnnuHa Bkntovaet 8 pasgenos. Pasgen 1. MexaHuka HbtoToHa anst cuctem 6e3 cBasen.
Pasgen 2. lnHamnka cuctem co ceassamu. YpasHeHus Jlarparxa. Pasgen 3. 3agadva aByx Ten
N OBMXKeHne B LUeHTpanbHoM none. Pasgen 4. [1smkeHne tBepaoro tena. Pasgen 5.[BuxeHne
B HEMHepumanbHbIX cuctemax otcyeta. Pasgen 6. Teopus konebanun. Pasgen 7. KaHoHMYe-
ckue ypaBHeHus. Pasgen 8. MexaHuka ChnoLwHbIX cpes.

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

Koabl chopmupyembix (cpopmupoBaHHbIX) komneteHumn: OlK-1, OlNK-2
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B1.56.11.2 JOnekTpoaMHaMuKa

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

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

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

CTtauunoHapHble aneKTpnyeckoe 1 MarHuTHoe nons.

HecTaunoHapHble 3NeKTpoOMarHUTHbIe Nons.

Cuctema ypaBHeHun Makceenna.

Teopusa n3nyyeHnst aNeKTpoMarHUTHbIX BOJTH.

PaccesiHue 1 nornoLyeHne ns3nyyeHns BeLLecTBOM.

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

lMpupoaa nonsipmMsaumm 1 HaMmarHMyeHus BeLlecTea.

3aKOHbl COXpPaHEHUS SHEPTMM U UMMYNbCa B ANEKTPOMarHUTHbIX CUCTEMAX.

OCONoOORWN=

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

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

B1.6.11.3 KBaHTOBas MexaHuKa

Llenu n 3agayum yye6HoM AUCLUUNIIUHDbI:

Llenb gaHHoOM gucumnnuHel — gatb CTygeHTam rrnybokoe NoHMMaHne 3akOHOMEPHOCTEN MUKPO-
MUpa, HayYnTb MPUMEHSATb BblYUCAUTENBHbIE METOAbl KBAHTOBOM TEOPUWN Of1S pelleHus pas-
NNYHBIX NPUKNagaHblxX 3agady. CTygeHT JOMKeH OBnageTb MaTteMaTMYeCcKMM annapaTtomMm Hepens-
TMBUCTCKOM KBAHTOBOW TEOPUN, NPUOBPECTN HaBLIKN €ro NPakTUYeCKOro NPUMMEHEHUs U Ha 3TON
OCHOBE Mnory4aTtb SiCHOe npeacTaBfieHe 0 (pmnanveckon npupoae KBaHTOBbLIX ABMEHUIA, UMETb
NOHATUE O PENATUBUCTCKON KBAHTOBOW MEXaHMKe W YeTKoe npenCcTaBfeHue O rpaHuuax npwm-
MEHMMOCTWN KBAHTOBbIX 3aKOHOB U UCMOJSIb3YEMbIX BblYUCANTESbHBLIX MeTo4oB. OH JOMKEH Mno-
HUMaTb, YTO KBAaHTOBAs MeXaHuKa eCcTb Hay4yHasi OCHOBa COBPEMEHHbLIXHAHOTEXHOOMMN.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eamHULbl) y4eOGHON ANCLMNIIUHDI

OucumnnuHa BknovaeT 11 pasgenos. Pasgen 1. 3kcnepvmeHTanbHble OCHOBbLI KBAHTOBOW Me-
XaHukn. Pasgen 2. Matematmnyeckuin annapaT KBaHToBOW MexaHukn. Pasgen 3. OCHOBHble Mo-
NOXEHNs1 KBaHTOBOM MexaHunku. Pasgen 4. MNpocTenwume 3agaym KBaHTOBOM MexaHukn. Pasgen
5. OnemeHTbl TeopuKn npeacrtasneHnin. Pasgen 6. MNpubnumxeHHble MeToabl KBAHTOBOW MEXaHu-
kn. Pasgen 7. Yactuua B anektpomarHuTHOM none. Pasgen 8. Teopusi CMCTEM MHOIMX YacTul,.
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Pasgen 9. KBaHToBas Teopusi pacceaHuns. Pasgen 10. Teopusi KBaHTOBbIX nepexoaos. Pasgen
11. PenatmBucTckasa kKBaHTOBasAs MexaHuka.

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

Koabl chopmupyembix (ccpopmupoBaHHbIXx) komneTeHumn: OlK-1, OlNK-2

Bb1.6.11.4 TepmoanHamuka u ctaTucTUyeckas pusmka

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

OcHoBHas uenb Kypca — gatb CTyAeHTam rnybokue M npoyHble 3HaHUs pyHAaMeHTasnbHbIX
TepMOoAMHAMUYECKUX U CTAaTUCTUYECKNX 3aKOHOMEPHOCTEN MakpocKkonuyeckmux cnctem. OCHoB-
Has 3ajaya Kypca — Hay4uTb CTYQEHTOB NPUMEHSTb NOSTyYEeHHbIE 3HaHUS Ha NPaKTUKe; NPoBO-
ANTb Heobxoanmble pacyeTbl (PU3NYECKUX XapaKTEPUCTUK MAKPOCUCTEM U (PU3NYECKN MHTEep-
npeTupoBaTb pe3ynbTaTbl 3TUX PacyeToB; JaBaTb BEPHYK Hay4yHY MHTeprnpeTauuio usmye-
CKMM 3aKOHOMEPHOCTAM, HabngaemMblM B MakpocucTemax.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

AucumnnuHa BktovaeTt 8 pasgenos: 1. TepmoguHamMmuka 1 ctatucTMyeckaa usnka Kkak Teopus
MaKpOCKONM4ecknx cucteM. Makpockonmyeckoe u MUKPOCKONUYECKOEe onncaHne uanyecknx
cucteM. 2. OCHOBHbIE NMOHATUS N 3aKOHblI TEPMOANHAMUKN.3. MeToabl U NPUNOXeHUs TepmMoau-
Hamukn. 4.OCHOBHble NpeAcTaBfeHnsa ctaTucTudeckon pusmkn. 5. Knaccmyeckaa cratmctude-
ckasi (pmsmnka paBHOBECHbIX cucteM. 6. KBaHTOoBasi ctatuctuyeckas uaunka. 7. Teopusa nyk-
Tyaunin. 8. OCHOBbI TEPMOAUHAMUKN N KUHETUKN HEPABHOBECHbLIX NPOLECCOB.

q)OprI TeKytLlel‘/JI aTTecTaumn. TectnposaHmne, KOHTpPOJibHbIE p860TbI
CDopma npome)KyTquoﬁ aTTecTaumn: 3K3amMmeH

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

B1.6.12 Moaynb «®Pusunka konebaTtenbHbIX U BOMTHOBbLIX NPOLIECCOBY
Bb1.6.12.1 Teopusa konebaHum

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenb Kypca — nokasaTb CTyAeHTaM, Kak MOXHO pacrno3HaBaTb B CMOXHbIX, Ha NepBbIn B3rNsa4,
KonebaTenbHO-BOSTHOBbLIX MpoLeccax B KOHKPETHbIX 3adadax ouanku unm TeXHUKU OCHOBHbLIE -
arieMeHTapHble konebaTenbHble ABNEHNS U CBECTU UCXOOHYI NpobriemMy K aHanuMsy 3Tux Mo-
aenen, OOCTUYMb MOHUMAaHUS CTyAEeHTaMU OCHOBHbIX KonebaTenbHO-BOSTHOBLIX SBMEHUMA Ha
NPOCTbIX MOAENsIX N cUcTemax, NO3HaKOMUTb CTYLEHTOB M Hay4uTb MX MNONb30BaTbCA OCHOB-
HbIMW MeTo4aMu Teopun KonebaHuin.

3agayn AUCUUNInHbI:

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

. [AaTb NOHATNE 06 OCHOBHbLIX METOAAX TEOPUN KonebaHuii;

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

TEM.
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KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Pasgen 1. basoBble ngaen n nogxoasl Teopun konebaHum

1.1. UcTtopuyeckoe BBegeHue, hopMynupoBKa npegMeTa u Coaep)kaHus Teopum konebaHuin.
MoHATMe guHaMmn4eckonm cucTemMbl U Pa30BOro MPOCTPAHCTBA, CUCTEMbI C HEMPEPbLIBHLIM U
ANCKPETHbBIM BpeMeHeM, rpybon JuHamMnyeckon CUCTEMBI.

1.2. AnHammnyeckne cuctemol Ha NnpssMon. [pybble cocTosHusA paBHoBecus. OCHOBHbIE BUdyp-
Kauuu.

Pasgen 2. OcHoBHble MeTOAblI TEOpUK KonebaHumn

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

CsefieHre 3a4aum K OLEHKe pacrofioXeHUs1 KOPHEN XapaKTepPUCTUYECKOrO ypaBHEHUSI HA KOM-
NAeKCHOM nnockocTn. Knaccudgukaumsi TMNOB COCTOAHUIN paBHOBeCUSA (0COBLIX TOYEK) B CUCTe-
Max BTOPOro u TpeTbero nopsigka; uccregoBaHne ux yctomdmeocTu. lNpoctenwve gnHamuye-
CKMe CUCTeMbl C OUCKpPeTHbIM BpemeHeM. OTobpaxeHune [NyaHkape. Knaccudumkaumnsa Henog-
BWXKHbIX TOMEK OAHOMEPHbBIX N ABYMEPHbIX TOYEYHbIX OTOOpPaXKEeHUH.

2.2. KonebaHua B HENMHENHbIX CUCTEMAaX C OQHOW CTeNeHbio cBOOOAbI

JINHENHbIN N HENNHENHbIN ocunnnaTopbl. ®a3oBbIM NOPTPET. Pe30HaHC B HEMTMHEMHOM OCL M-
nartope. OCHOBblI Ka4yeCTBEHHOW Teopun U Teopum Oudpypkaumm OUHAMUYECKMX CUCTEM Ha
nnockocTu. pydble npeaenbHble LMKAbl, OCHOBHbIE XapakTepucTukn. OCHOBHbIE (KOpa3mMepHo-
ctn |) Budypkaunmn guHamMm4eckux CUCTEM Ha NIIOCKOCTU: ABYKpaTHOe paBHOBecHe, HenTparb-
Hoe paBHoBecue (budypkauuns AHgpoHoBa-Xonda), ABYyKpaTHbIN NpeaesibHbIA LMK, NeTns ce-
napaTpucCbl ceana u ceasio-ysna, cenapaTpucHasi CBA3ka.

2.3. ABTOKONebaTenbHble CUCTEMBI

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

2.4. KonebaHus 1 BOMHbI B YNOPSAOYEHHbIX CTPYKTYpax

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

Pasgen 3. iccnepoBaHne 6a3oBbix Moaernen Teopun konedbaHmm

dnHamunka ceepxnpoBoasLlero [xko3edCOHOBCKOro KOHTakTa U MadTHUKa B BA3KoW cpepde. Wc-
cnefosaHue ypaBHeHun BaH-gep-Mons n Panes. KoHkypeHuus konebaHnin B MHOrOMOAOBbIX
aBToreHeparopax.

CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMeH

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

Bb1.6.12.2 PacnpocTpaHeHue 3NeKTPOMarHUTHbIX BOJIH

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

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

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

Pasgen 2. MeToabl pelieHna 3agad NIMHEHON TEOPUN BOSTHOBLIX NPOLIECCOB

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

Pasgen 3. CnnowHble cpeabl

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

Pasgen 4. SnekTpoMarHUTHbIE NOSS B CASMOLWHbBIX cpeaax

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

Pasgen 5. OnekTpomMarHUTHbIE BOSTHbI B @aHM30TPOMHbIX cpeagax

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

Pasgen 6. OnekrpomMarHUTHbIE BOSIHbI B O4HOPOAHOW M30TPOMHOM nnasme

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

Pasgen 7. OnekTpoMarHMTHbIE BOSTHbI B XONI04HOM MarHUTOAKTMBHOW nrasme

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

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

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

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmmpyembix (cpopmMupoBaHHbIX) KomneTeHuun: MNMK-1

B1.6.12.3 CrtaTuctudyeckas pagmodunsuka

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenb kypca:

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

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

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

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

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

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

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

|. BNEMEHTbI TEOPUW CITYYANHBLIX NMPOLIECCOB.

1.1. OnpepeneHne n BepOATHOCTHOE ONuCaHne CriydYanHoro npowecca.

lMoHaTWe crtaTtucTudeckoro aHcambnsa. BeposTHOCTHOe onucaHue criydarHoro npotecca c no-
MOLLbIO MHOTOMEPHbLIX NMOTHOCTEN BeposiTHOCTEN. OCHOBHblIE CBOMCTBA MHOTOMEPHbLIX MOT-
HOCTEN BEPOSATHOCTEN. YCIOBHbIE NSIOTHOCTM BEPOSATHOCTEN, NX CBOWCTBA U CBA3b C MOroMep-
HbIMW 6e3yCNOBHLIMU MAOTHOCTAMWN BEPOSATHOCTEN.

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

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

XapakTtepuctunyeckas yHKUMSA, onpegeneHne n ceonctsa. MOMEHTHbIE N KYMYTAHTHbIE (OYHK-
UuKn, NX B3anMoCBA3b. KoppensunmoHHas n KoBapuvaumoHHas (OyHKUMW CrnyYamHoro npouecca.
KoadhpumuymneHT koppensumu.
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1.4. NayccoBckue criyvanHble NpoLeccsl.

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

1.5. CtayunoHapHble 1 3progmnyeckmne criydamHble Npouecchl.

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

1.6. COBOKYMHOCTM Criy4anHbIX NpOLEeCCoB.

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

ll. CNMEKTPAJTbHO - KOPPENALIMOHHBLIN AHAITM3 CNYYAMHBIX MPOLIECCOB.

2.1 KoppensiumoHHble PyHKUMMN.

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

2.2. CnekTpanbHas MNOTHOCTb MOLWHOCTU. COOTHOLLIEHNE MeXdy CheKTpasibHOW MIOTHOCTLIO
MOLLHOCTU U KOPPENAUMOHHOM (DYHKUMEN ANA CTauMoHapHbIX CriydarHblX npoueccoB (dopmy-
na BuHepa-XuH4nHa). CnekTpanbHas MNoTHOCTb MOLHOCTU HecTauuoHapHbIX curHanos [1-on
rpynnbl. OyHKUMS Koppensuum BTOporo poga. LupuHa cnekTtpa cnydaHoro npouecca, ee
CBSsI3b CO BPEMEHEeM Koppesnsumn. Y3KONonocHble CrydYanHble npoueccbl. AMnnuMTyga u gasa
cnyyanHoro npouecca. lNpeacraBneHne y3KOMOSIOCHOMO CryyYyarHOro npouecca C MOMOLLbIO
KBagpaTypHbIX KOMMOHEHT. NpeobpasoBaHne curHanos [1-oi rpynnbl IMHENHBIMU CUCTEMAMMU.
MpubnuxeHune “6enoro” Wwyma.

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

2.4. KoppensumoHHasa yHKUMS CreKTpasibHbIX KOMMNOHEHT CrlyYanHbIX NpoLEeCCcoB.
OnpepeneHne n OCHOBHblE CBOMCTBA KOPPEMSAUMOHHOM (DYHKUMW CrekTpanbHbIX KOMMOHEHT
cTauuoHapHOro cnyyanHoro npouecca. B3anmHas koppensumoHHas (yHKUMSA CheKTpanbHbIX
KOMMOHEHT.

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

CnekTparnbHO-KOPPENALMOHHBIA  aHanu3 HenNMHENHbIX ©Oe3blHEPLUMOHHBLIX npeobpasoBaHuin
(HBIT) cny4vanHbIx raycCOBCKMX npoLieccoB. BeipaxeHne KoppensumoHHON yHKLNN BBIXOLHOMO
npouecca B Buae psga no KoBapmaunoHHOM (pyHKLMM BXOAHOro npouecca. BaammHasa koppe-
NAUMOHHAs M KoBapuaumoHHasa yHkumm Bxoga u Bbixoga HBIN. MeTtoa npon3BoaHbIX, (opMy-
na [lNpanca. MeTog KYMYNSAHTHbIX ypaBHEHUW. AHaNM3 NPOXOXOEHUs CryYamHbIX MpoLeccoB
Yyepes LenoYvkn MHEPLMNOHHBIX N Be3bIHEPLIMOHHBLIX 3NIEMEHTOB. brok-cxema aHanmsatopa crek-
Tpa, TOYHOCTb N3MEPEHNS CNEKTParbHOW NMAOTHOCTU MOLLHOCTMW.

l1l. UMMYNBbCHBLIE CNYYAWHBIE MPOLIECCHI. WWYMbI N ®NYKTYAUUN B PAOVOTEXHU-
YECKMX CUCTEMAX.

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

3.2. EcTecTBEHHbIE LWIYMbl B paANOTEXHUYECKMX CUCTEMAX.

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

IV. QNIEMEHTbI TEOPUWM ONTUMAJIbHOM OBPABOTKM CUTHANOB.

4.1. Knaccudukauma sagay ontumarnbHom obpaboTkm curHanos.

CraTtuctnyeckaa mopesnb kaHana csdasn. OntumanbHoe obHapyxeHue, pasnuyeHue, nsmepe-
HMe napameTpoB, unbTpauus CUrHanos.

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

4.3. OnTumansHoe obHapy>xeHue CUrHanoB Mpu HenpepbIBHbIX HABOAEHUSX.

dyHKUMOHaN oTHOWeHus npaBgonogobuda. Cnyya obHapyXeHna OeTepMUHUPOBAHHOINO Cur-
Hana Ha ¢oHe 6Genoro rayccoBckoro wyma. KoppensuuoHHbii npuemMHuk. CornacoBaHHbIN
GpunbTp. OTHOLWEHME curHan/wym Ha BbIXOAE COrfiacoBaHHOro unbtpa. AHanms addekTme-
HOCTM ONTUMAanbHOro OBHapyXUTens.

CDopma npome)KyTquoﬁ aTTectTaumn: 3K3amMeH

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

B1.5.12.4 ®u3nka BONHOBbIX NPOLIECCOB

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

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

KpaTkoe coaepxaHue (AnaaKkTuyeckue eamHULbl) y4eOHON ANCLMNIIUHDI

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

MoHaTHne o BosniHax. MNMpumepbl BOMHOBLIX ABMXEHWIA. BorTHOBOE ypaBHEHWe 1 ero moaudumka-
umn. YpasHeHus Makceenna B komnsiekcHon coopme. lNonsapusaunst BOmH. QHEPrns anekTpo-
MarHuTHoro nong. lNnockue BonHbl. PacnpocTtpaHeHne anekTpoMarHUTHbIX BOMH B NOrfoLlaro-
LKMX cpenax.

2. PacnpocTtpaHeHue BOSTH B ANCNEPTMPYIOLWLNX cpeaax.

KomnnekcHas ananekrpuyeckasa npoHnuaemocTtb. CBA3b Mexay AMcnepcuen n norroweHnemMm.
[uncnepcus anekTpoMarHUTHbIX BOSTH B HEMOMSIPHbBIX M NOMSIPHBIX ANANeKTpukax. uanektpude-
cKasi MpoHMLLaeMoCTb cpef co cBoboHbIMK 3apsgamn. BonHOBOW nakeT B AncneprupyroLen
cpege.

3. PacnpocTtpaHeHue BOSTH B aHM3O0TPOMHbIX cpeaax.

TeH30p ANaneKkTpn4eckon NpoHuLaemocTun. JlydeBon BekTop. PacnpocTpaHeHne Nnockux BOSH
B KpUCTannuyeckux cpegax. PacnpoctpaHeHue nnockMx BOfIH B MarHUTOAKTUBHOW Nnasme.
PacnpocTpaHeHne anekTpoMarHUTHbIX BOSTH B peppuTte. MpoTponust MoHocdepbi.
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4. PacnpocTpaHeHne BOSH B HENMUHENHbIX cpeaax.

YpaBHeHus Ans HeNMHENHbIX BOMH. MeToa MeaneHHO N3MeHsLWmMxes amnnutyq. Ycnosue
¢a30BOro CUHXpOHM3Ma. ['eHepauns BTOPON rapMoOHUKN. TpPEXHacTOTHbIE B3aUMOAENCTBUA.
CooTHoweHua Mannu-Poy. PacnagHas HeycTonunBocTb BOSTH. CamMoBO34eNCTBUE BOSH.

5. Teopus gnpakuumn. PacnpocTtpaHeHne orpaHUYeHHbIX BOSTHOBbIX MYy4YKOB.

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

6. CamoB0O34eNCTBME BOSTHOBbLIX MYYKOB U BOJSTHOBLIX MAKETOB B HEMIMHENHbIX cpeaax.
HenuHenHas pedpakumna npmn 6esabeppayMoHHOM 1 abeppauoOHHOMCaMOBO34ENCTBUN NyY-
KoB. BonHoBoaHOe pacnpocTpaHeHune ny4koB. CaMmokomnpeccust BOSTHOBLIX NakeToB. Connto-
Hbl OrMdaroLLInX.

CDopma npome)KyTquoﬁ aTTecTaumn: 3K3amMmeH

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

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

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

CopepxaHue OUCUMNIMHBLI HanpaefeHO Ha obyyeHue CTyAeHTOB MeTodaM npeacTaBreHus
CUrHasnoB, MeTogamMm MaTeMaTU4eCcKoro onncaHus paguoTexXHUYECKUX Lenen n oCHoBam Teopun
npeobpasoBaHns CUrHanoB B paguoTEXHUYECKNX ycTponcTBax. Kak cneacrteve — nogrotoBUTb
CTYLEHTOB K NMPakTU4YECKOMY NPUMEHEHUIO NOSTYYEHHbIX 3HAHUM NMPU UCcnegoBaHMM paguoTex-
HUYECKMX YCTPONCTB U U3MEPUTENBbHBLIX CUCTEM, a TaKKe MPU UCMONb30BaHUN pagnoTeEXHUYe-
CKMX METOJ0B MCCreaoBaHUM B 3KCNepUMEHTanbHOM paanodusnke n B MHPOPMaLMOHHbIX CUC-
Temax.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

BeepneHue.

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

|. BBeageHue B Teopuo pagnoTEXHUYECKNX CUrHanoB

1. Knaccudumkaums pagmoTexHM4ecknx CUrHanos.

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

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

4. MogynupoBaHHble curHanbl. CurHansl ¢ amnnuMtygHon moaynsumen. Cnektp AM curHana.
CurHanbl ¢ yrnoson mogynsauuen. Bugbl yrnoson mogynsaumm. CurHanbsl ¢ 0g4HOTOHaNbHOM yr-
noson moaynsumen. CnektpansHoe pasnoxeHve UM n ®M npu manbix nHOEKCaX MOAYNALUN.
CnekTp curHana c yrrnoson mogynsaumen npyn Npon3BoSibHOM 3Ha4YE€HUM MHOEKCa MOLYNALMMN.
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[I. OcHOBbI TEOPUN pagUOTEXHUYECKUX LieNeN

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

6. JlvuHenHaa unbTpauusa. Ycnosue puUanyeckon peanmayemMoCTU YeTbIPeXmnOSItOCHUKOB.
dunbTpaumns HWKHUX W BEPXHUX YacToT. YacToTHble M asoBble xapaktepuctukm RC-
PUNBTPOB HMKHUX U BEPXHUX YacToT. [Monocosas cdovnbTpauus. NocnegosatenbHbl kKoneba-
TenbHbIA KOHTYp. BekTopHasa guarpamma. QHepreTnyeckne cooTHoweHus. HactoTHas u ¢aso-
Bas xapaktepucTtuku. NMNapannenbHbli konebaTenbHbI KOHTYP. BekTopHasa guarpamma. OHep-
reTudeckme CooTHoWeHus. YacToTHaa u ¢asoBasi xapakTtepuctuku. CpaBHUTENbHbIE XapakTe-
PUCTUKM NOCregoBaTeNbHOro N napannesibHoro KOHTYPoB. YcnoBusa 6e3biCKkaXeHHOW nepeaaymn
cuUrHana yepes afeKTpUYEeckyto Lenb.

7. JluHenHble HecTaumoHapHble Lenwn. JINHenHble NnapameTpuyeckne ABYXMNOMOCHUKN. Bpemen-
Hble XapaKTepUCTUKM NapaMmeTPUYecKmux YeTbiPpeXnOtOCHNKOB.

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

[ll. MpeobpasoBaHMe cUrHanoB pagnoTeEXHUYECKUMU LensiMn

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

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

O6paTHble cBa3n B yeunutensx. MNepegatoyHas yHKUUSA NMHENHOM CUCTEMbI C OOpaTHON CBS-
3bt0. MeTog Hankeucta. Kputepun HarnkBucta yCTOMYMBOCTUM CUCTEMbI C OOpaTHOW CBSA3bIO.
Cnocobbl BkNtoYeHUs obpaTHom CBsA3M B ycunutensix. BnnaHue obpaTHoOM CBA3M Ha CBOWCTBA
ycunuTensi.

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

11. MpuHUMNBI NONYYEHNA MOOYNUPOBaHHLIX KonebaHun. AMnnntygHaa mogynauus. Tpebosa-
HUS K LensiM, OCYLEeCTBAAWNM aMnMTygHyo Mmoaynauuto. MNonyyeHve amnnmMtygHoOM Moay-
NaUUKn ¢ NPUMEHEHNEM HESMHENHbIX KackadoB. Moaynsuma B napameTpuyeckmnx uenax. Yac-
TOTHaa moaynsauus. MapameTtpuyeckoe ynpasneHuMe 4acToToM reHepatopa. PeakTuBHbIM Kac-
Kag Ha TpaH3ucTope.

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

IV. AHanoroBas nHTerpasnbHas CXeMOTEXHUKa

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

V5. OnemMeHTbl UMNYNbCHOM U LMGOPOBON TEXHUKM

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

16. AnnapaTHas (CXeMOTexHMYeckasl) peanusauus normdeckux onepauun. basoBble cxembl
TPaH3UCTOPHOWM NOrnkn. Peanusauuns ¢ NOMOLLbI TPaH3UCTOPOB fIOrnMYecknx onepaunin. uoa-
HO-TpaH3uctopHaga noruka (ATJ1). TpaHancTtopHo-TpaH3ncTopHasa noruka (TTJ1). basosbin ane-
MeHT TTJ1. Jlornyeckme anemeHTbl C OTKPbLITbIM KOSNeKTopoM. beicTpogencTsytowme TTJ1 cxe-
Mbl Ha TpaHaucTopax WoTttkum (TTJIW - noruka).

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

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

3aknoumTenbHas nekumns

CTpykTypa TMNOBOro pagumoTexHudeckoro kaHana. Npobnema cornacosaHusi kackagos. [lep-
CMEKTMBbI Pa3BUTUS PaanNoTEXHUYECKNX CUCTEM N METOAO0B UCCeA0BaHNS.

CDopma npome)KyTquoﬁ aTTecTaumn: 3K3amMeH

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

B1.5.13.2 ®u3snyeckasa aNeKTPoOHMKa

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

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

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

Paspen 1. BeBegeHue

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

Pasgen 2. [1BMkeHne 3NeKTPOHOB B 3f1EKTPUYECKOM U MAarHUTHOM CTaTUYECKMX MNONAX

2.1. YpaBHEHNA OBMXEHNSA B 9NeKTpoMarHMTHom none. Criydam ogHOPOOHbIX 3M1EKTPUYECKOro M
MarHuTHoOro nosnen. Hterpan sHeprun..

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

2.3. Kputnyeckum pexum marHetpoHa. MIuBapmaHT [lyaHkape. AgnabaTtunyeckas Teopusa marHe-
TPOHHO-MHXXEKTOPHOW NYLLKN MMPOTPOHA.

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

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

3.1. OuddepeHumanbHble ypaBHEHUS TPAEKTOPUA 3apshKeHHbIX YacTul, B akcuarbHO-
CUMMETPUYHBIX NMONAX. YpaBHEHUS MapakcuanbHbIX Tpaektopuin. N3obpaatowme cBoncTBa
napakcuanbHbIX Ny4KoB (CTUrMaTUYHOCTb U Nogobue nsobpaxeHun). Knaccndukauusa anekTpo-
cTatndecknx nnH3. OcobeHHOCTU ANEeKTPOCTAaTUYECKUX JIMH3 C OrpaHnyYyeHHon obnacTblo Nons.
MMmmepcuoHHble nnH3bI. MocTpoeHne n3obpaxeHns B TOHKOM WM TONCTOM JNUH3aXx. JIMH3bI-
anadparmbl. IMMEPCUOHHbBIN OO BEKTUB.

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

Pasgen 4. OneKTpoHHO-ONTUYECKME CUCTEMBI

4.1. MpOXeKTopbl 3NEKTPOHHO-MYYEBbLIX TPYOOK. ONEKTPOHHO-ITy4YeBbIe TEXHOMOMMYeckme ycra-
HOBKW. JNEKTPOHHbIE MWKPOCKOMbI (SMUCCUOHHLIN, NPOCBEYNBAIOLMIA, OTpaXaTeSlbHbIN, pac-
TPOBbINA, aBTO3NEKTPOHHLIN N aBTOMOHHbBIN, NPOEKLMOHHbIE MUKPOCKONbI). Paspeluatowas cmna
3MIEKTPOHHbIX MUKPOCKOMOB MPOCBEYMBatoLLEro Tmna.

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

Pasgen 5. IHTEHCMBHbIE 3MEKTPOHHbIE MYYKU

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

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

Pasgen 6. Obwme BONpOChbl 3MUCCMOHHOM 3NEKTPOHUKN

Knaccuduvkaumnsa anekTpoHHOM aMuccun. PenakcaumoHHble adhdekTbl Npy ABMKEHUM BO3BYX-
AEHHbIX 3SIEKTPOHOB K NOBEPXHOCTU TBepaoro tena. PaboTta BbIxofa 9NekTPoOHOB U3 TBEPOOro
Tena. lNpodune noTeHumnanbLHoOro 6apbepa.

Pasgen 7. TepMoanekTpoHHasi aMUCCUS.

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

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

Pasgen 9. BropuyHas anekTpoHHass aMUCCUSI.

3aBNCMMOCTb KO3(hpMUneHTa BTOPUYHON SMUCCUM OT IHEPIrMM U yrra nageHus nepBUYHbIX
aneKkTpoHOB. PacnpepeneHne BTOPUYHbLIX 3NEKTPOHOB MO 3Heprusim. OcobeHHOCTN BTOpUY-
HOW 3MMUCCUN N3 NONYNPOBOAHUKOB N OUISNEKTPUKOB.

Pasgen 10. ®OoTO3NEKTPOHHAsA 3IMUCCUS.

OcHoBHble 3aKOHbI BHeLWHero photoaddekTa (3akoHbl CTonetoBa 1 duHwTerHa). Cnekrpanb-
Hble (POTOINEKTPUYECKME XapaKTEepUCTUKM MeTanmnoB. [1NOTHOCTL Toka dhoToamucun. PoTo-
3MIEKTPOHHASA AMUCCUS ONINEKTPUKOB U NOSynpoBOoAHUKOB. CypbMsHOLE3NEBBIM (POTOKATOA.
Pasgen 11. TexHnyeckne npumeHeHust oTo- M BTOPUYHOM SMUCCUN.

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

CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMmeH

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

B1.5.13.3 [lMonynpoBoAHMKOBas 3N1IeKTPOHUKA

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

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

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

Pasgen 1. Kpuctannuyeckas cTpyktypa TBepAoro tena

Kpuctannuuyeckas peweTka. QnemeHTapHas sidenka. lNpsamas n obpaTtHas pewleTka. Advenka
BurHepa-3enTua. PeweTka bpase.

Pasgen 2. 30HHas CTpyKTypa TBEpAbIX Ten

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

3aceneHne CoCTosIHUI ANeKTpoHamu. YpoBeHb ®epmu. Tunbl TBEPAbIX TEM: MeTanmbl, AN3SeK-
TPVIKK, NONYyNPOBOAHNKA. 3aBUCUMOCTb KOHLEHTpaUun Hocutenen n ypoeHa ®epmn ot Temne-
paTypbl B COBCTBEHHbIX MOMYNPOBOAHMKAX, B MPUMECHbLIX MONYNPOBOAHUKAX, B KOMNEPHCUPO-
BaHHbIX nonynpoBogHukax. CobcTtBeHHass nposBoagnmocTb. OBGMnacTb UCTOLLEHUA MPUMECEN.
MpumecHasa npoBoanMoCTb. OCHOBHbIE M HEOCHOBHLIE HOCUTENN 3apsiga. Cnocobbl ynpasne-
HUS NPOBOAMMOCTBLIO B MOMYNPOBOAHMKAX.

Pasgen 4. KonebaHus pelueTku

KonebaHusa npocton ueno4vkn. KonebaHus cnoxHon uenoyvkn. AKycTudeckne n ontmyeckue go-
HOHbI. INMpoaonbHbIE N NonepeyHbie konedaHus. 3akoHbl AUCNepCcUn Anst TPEXMEPHON PeLLETKMN.
Pasgen 5. lNepeHoc n paccesiHne HocuTenen B OAHOPOLHbIX MONYNPOBOAHUKAX
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KnHeTnyeckoe ypaBHeHne bonbumaHa. MexaHu3ambl paccesHus: NpuMecHoe paccesiHuie, pac-
cesHMe Ha akycTudeckux oOHOHax, paccesiHne Ha onTudeckux (POHOHaX, paccesiHne Ha fe-
dekTax, 3NeKTPOH-3NEKTPOHHOE paccesHne. OnucaHne ABMXKEHUS HocuTernen B criabblx Nonsix.
NogBWMXHOCTb HOCUTENEN.

Pasgen 6. HepaBHOBeCHbIE siIBIEHNA B MONYNPOBOAHNKAX

PasorpeB anekTpoHHOro rasa B NofynpoBoAHMKax. Bpemsi penakcaunmn nmnynbca u aHeprum.
doTonoHM3auusa n poTonpoBoAMMOCTb. MexaHnambl pekoMOuHaunn HocuTenen. Bpemst xxnsHum
POTOBO3OYXXAEHHbBIX HOCUTENEMN.

Pasgen 7. lNpoueccebl nepeHoca B HEOLHOPOAHbLIX NOSTYNPOBOAHMKAX

Onddysnsa ceoboaHbIX HocuTenen 3sapsga. Tok andpdysmn. Tok gpenda. BosHMKHOBEHME
BHYTPEHHEro nonsi B HeogHoOpoAHOM nonynpoBogHuke. CooTHoweHnss OnHwTerHa. Cuctema
ypaBHEHUN O11s1 onnucaHna noTeHumanos, nonen n Tokos. MakceennoBckasi penakcaumsa OCHOB-
HbIX HOCuTenen. Bpemsi XXn3HM HEOCHOBHbIX HocuTenen 3apsaga. AuddysmoHHasn anvHa.
Pasgen 8. Teopus p-n nepexoaa

Peskun n gudpdysHein p-n nepexoabl. PacnpegeneHune 3apsaaa, CTPyKTypa nons u noteHumnana
B nepexoge. PacnpeneneHne KoOHLEHTpaL MM OCHOBHbIX U HEOCHOBHbIX HocuTenen. epexoa B
coctosHne paBHoBecusi. O6efHeHHbI cron. [uoa noa BHewHWM HanpsbkeHvem. dopmyna
LLoknn. BonbT-amnepHble xapaktepucTuki. bapbepHas eMKOCTb nepexoda M ConpoTUBNEHUE
6a3bl. [Mpobon p-n nepexoaa.

Pasgen 9. YctponcTea Ha 6a3e agnoga

Beinpamutenn. Ctabunmnsatopsl. BapucTtopsl. Bapaktopbl. Inogbl ¢ HakonneHnem 3apsaa.
Pasgen 10. bunongapHbIn TpaH3UCTop

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

Pasgen 11. PaboTa 6MnonspHbIX TPAaH3MCTOPOB B CXemax

Pexumbl paboTbl GunonspHoro TpaH3ucTtopa. CxemMbl BKOYEHMS TpaH3UCTopoB. basoBbie
3NeMeHTbI NIOrnkn. Bblcoko4acTOTHbIE CBONCTBA.

Pasgen 12. ABneHus Ha pe3kow rpaHuue pasgena matepuarnos

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

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

AddekT nond. PacnpegeneHvne noteHumana n nons B npubope. PacyeT ctatnyeckmx BosbT-
aMMepHbIX XapakTepUCTUK. TUMbl U OCHOBHbIE NapaMeTpbl TPaAH3NCTOPOB. BbICOKOYACTOTHbIE
cBoUCTBa.

Pasgen 14. NoneBow TpaH3UCTOP MeTanN-aAnaneKkTpuK-nonynpoBOgHUK

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

Pasgen 15. NoneBow TpaH3UCTOP MeTanN-oOkKUCeN-nonynpoBOAHUK

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

Pasgen 16. PaboTa noneBbiX TPaH3UCTOPOB B CXeMax

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

Pasgen 17. NonynpoBogHukosble npubopsl CBY ananasoHa

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

Pasgen 18. ONToanekTpoHHbIe Npubopbl

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

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

B1.5.13.4 KBaHTOBas paguocusunka

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:
N3y4eHne coBpeMeHHOro ypoBHS pa3BUTUS KBAHTOBOW pagmModu3nKn 1 3NEKTPOHMKK B obnactu
B3aMMOOENCTBUSA 3MEKTPOMarHUTHOIO M3ny4YeHnsl ¢ BELECTBOM, BKIOYas Teopuo nasepa, on-
TUYeckne siBneHns, obycrnoBrieHHble KOrepeHTHbIMU U UHTEHCUBHBIMU MOSISIMU, @ Takke JKcne-
pUMeEHTasrbHble MeToAbl UCCreaoBaHUs, MaTeMaTU4eCcKoro ONuMCaHus M aHanusa xapakTepu-
CTUK KBAHTOBO-MEXaHNYEeCKNX YCTPOUCTB.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

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

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

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

CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMeH

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

b1.6.14 MukponpoueccopHble cUcTeMbl

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenbto npenogaBanusa aucumnimHbl « MMKpONpOLECCOPHbIE CUCTEMbI» SABMNSETCA  U3yde-
HWe cTyaeHTamu 6a30BbIX apXUTEKTYp MUKponpoueccopHblx cuctem (MI1C), mukponpouec-
copoB (MK) n mukpokoHTponnepos (MK); o3HakoMneHue CTygeHTOB C MeTodamMu OpraHu-
3aummn cbopa n 0B6paboTkm MHPOPMaLUN B CUCTEMAxX KOHTPOMS W yNpaBfieHUs; U3yYeHue
CTygeHTamMu CpencTB M TEeXHONOMMn aBToMaTtusnpoBaHHOro npoektuposaHus MIC.
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KpaTkoe coaepxaHue (AuaakTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

Llenbto npenogaBaHus gucUMnnHbl «MUKPOMPOLIECCOPHbIE CUCTEMbI» SIBMSIETCSA  U3yde-
Hue ctyaeHTaMmn 6a30BbIX apXUMTEKTYp MuKponpoLueccopHbix cuctem (MIC), mukponpouec-
copoB (MK) u mukpokoHTpornnepoB (MK); O3HakoMreHue CTyOgeHTOB C MeTodamMu OpraHu-
3aummn cbopa M 06paboTkM MHPOPMaLMN B CUCTEMAxX KOHTPOMS WU ynpaBreHus; u3y4vyeHue
cTygeHTamMu CpencTB M TEeXHOSOMMn aBToMaTtusnpoBaHHOro npoektTuposaHus MIC.
lMporpammmnpoBaHue ynpasnalWnMX CTPYKTYp W 0bpaboTka CTPYKTYPUPOBaHHbLIX AaHHbLIX.
MporpammmnpoBaHne BBoAa-BbiBoAa. basoBble MaHunynsumm ¢ noptamu. OpraHusauums
npepbiBaHU. Peanuaaumsa npssMoro 4ocTyna K naMmatu. Anroputmel o6paboTkun gaHHbIx B MIC.
Anroputmbl nepBnYHON 06paboTKM AaHHbIX. ANropUTMbl LMGPOBOro perynmposaHus. NMponop-
LUMOHanbHOEe perynupoBaHue, perynmpoBaHne no uHTerpany, perynvpoBaHue no mnpousBoa-
Hon. CxaTtue mHpopmaumn. WMHCTpyMeHTanbHble cpeacTBa asToMaTudaumm npoekTupoBaHms
MIIC. Kpocc-cpeactsa nporpammmpoBaHuns. Kpocc-komnunatopsl. [Ousaccembnepbl. Cumy-
NATOPbI, BHYTPUCXEMHbIE 3MYMSATOPbI, OLLeHOYHbIE NNaThbl.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

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

Bb1.6.15 TeopeTnyeckne oCHOBbI PaANOTEXHUKHU

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

dopMmnpoBaHue y CTyLEHTOB KOMMIIeKca 3HaHUW, YMEHUN U HABbIKOB MO TEOPUN PagnNOTEXHU-
YecKkux Lenen n curHanos, obydyeHne MeTodam aHanusa U OCHOBaM CUHTE3a pagnoTexHuye-
CKMX YCTPOWCTB, a Takke MeTodaM U3MEpPEHUs XapaKTepUCTUK pPaguoTEXHUYECKUX Lenen.
maBHas 3agava - ycBOEHME OCHOBHbIX METOAOB aHanmsa u CMHTe3a CUrHasoB B SIMHENHLIX pa-
anouensix, oBrnageHne HaBblkaMyu U3MEPEHUN BPEMEHHBIX U YACTOTHbIX XapaKTePUCTUK NIMHEN-
HbIX Lenen.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

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

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

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

5. PaanoxeHune nepunoguyeckon pyHkumm B pag dypbe. TpuroHoMmeTpudeckas U 3KCNOHEHUU-
anbHasi popmbl psga dypbe. TpuroHomeTpuyeckas 1 aKCNoHeHumansHasa opmel psaga dypbe.
[nckpeTHble CNeKTpbI, pacnpeaesnieHMe MOLWHOCTU B CNEKTpe Nepuoanyeckoro curHana.

6. CnekTparnbHbI aHann3 Henepuoauyeckux curHanos. Npsimoe n obpaTtHoe npeobpasoBaHus
dypbe PU3NYECKNA CMbICA CrekTpanbHOM MAOTHOCTM curHana. Ceonctea npeobpasoBaHus
dypbe. CnekTpanbHble NIOTHOCTU abCONTHO HEeUHTErpupyemMblX CUrHamoB. YacTOTHbIN KO-
apPULMEHT nepeaaym nMHENHON Lenu. AMINUTYOQHO-4acToOTHasa 1 ha3oyacToTHasa Xapakrepu-
CTUKN. [NepexogHas N UMNynNbCHasi XapakTepPUCTUKN FIMHENHOW uenn. VIHTerpan HanoXeHus.
CBA3b MMNYMbCHON XapakTEPUCTUKN C YaCTOTHbIM KO3dhduumneHToM nepegayun. AuddepeHum-
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pyloLwne n nHTerpupyrowmne yctponctaea. lNpeobpasosaHne Jlannaca, cesoncrtea npeobpasosa-
Hus Jlannaca. Teopema pasnoxeHusi. OnepaTtopHbIN MEeTO4 aHanu3a NMUHENHbIX Lenen

7. JInHenHble cuctembl ¢ obpaTHoM cBA3blD. KoadhduumneHT nepegavm NMHENHOM CUCTEMbI C
obpaTtHon cBasbio. AUX n OYUX cuctemsl ¢ obpaTHOM CBA3LIO. [1puMepbl NCNOMBb30BaHUS CUC-
Tem ¢ obpaTHOM CBA3bID. YCTONYMBOCTb NIMHENHbLIX cUCTEM. Kputepumn yCTom4nBoCTm

PopmMbl TEKyLLen aTTecTauum (npu Hanu4uu): 3auwuma nabopamopHsix pabom.
dopma NpoOMeXXyTOYHOM aTTecTalun: 3K3amMeH.

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

B1.6.16 MeToabl MaTemMaTu4yeckon ou3nKn

Llenu n 3agayum yye6HOM AUCLUUNIUHDbI:

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

3agayn AUCUUNInHbI:

. dopmynupoBka huanyeckux 3agad, NpuBoaaLmnX Kk auddepeHumansHbiM YpaBHEHNAM C
YacCTHbIMW NPOU3BOLHbLIMN

. OcHoBbl Teopumn 0606LEHHBLIX YHKLUI U UX NCNOMBb30BaHUS A4S NOCTPOEHNA pyHaa-
MeHTanbHbIX peLleHn andgepeHumanbHbiX ypaBHEHUI C YaCTHbLIMU NPON3BOAHbLIMU

. MeTtopn doyHkuunn MpuHa pelweHuns 3agaydm Kowwn gns rmnepbonuyecknx, napadbonnyeckmx
N SNNUNTUYECKNX YPaBHEHUI

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

. Teopus WTypma-IinyBunns u OCHOBHbIE crieumanbHble PyHKLMM MaTeMaTn4eckon dum-
31KM

. CoBpeMeHHble KOMMNbIOTEPHbIE METOAbI YUCIIEHHOIO peLLEHNS KpaeBbix 3agad Ang
ypaBHEHUN C YaCTHbIMU MPOU3BOAHBIMU

. AHanu3 HeNUHEeNHbIX ypaBHEHUI MaTeMaTUYECKON (PU3NKN MeTogaMn aBTOMOLENBHOMO
peleHns n peaykumen Ha KOHeYHOMEpPHBbIN 6asuc

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

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

BeegeHve B npeamert. MNoHATHe anddepeHumnanbHbiX YpaBHEHUI C YACTHBIMU NPOU3BOLHbLIMU
BTOpOro nopsigka. Knaccudgukaums ypaBHeHUN, npuBeaeHNe K KaHOHUYECKOMY BMAY.
dusnyeckne 3agaydn, npuBoasLLmMe K ypaBHeHUsSMU rmnepbonnyeckoro tuna. lNocrtaHoBka kpae-
BbIX 3a4ady, npeferibHble cnyyan kpaesbix 3aga4y. KonebaHna 6eCKoOHeYHOW CTpyHbI, hopmyrna
Hanambepa, nonybeckoHeyHasi cTpyHa. PelueHne kpaeBon 3agadv B paMmkax MeToaa pasgerne-
HUA NepeMeHHbIX. [MoHATME COBCTBEHHbLIX (PYHKLUMA N COBCTBEHHbLIX 3HAYEHUW, UX CBOMCTBA.
PeweHne HeogHOpoOHOro ypaBHeHUA napabonuyeckoro Tuna, noHaTue dyHkumn puHa. Pe-
LeHne obLLen KpaeBon 3adayn.

dusmnyeckne 3agauum, nNpyMBoAsdLIMe K ypaBHEeHUsIM napabonuyeckoro tuna. MoctaHoBKa kpae-
BbIX 3ajad, npegernbHble cryvyau KpaeBbix 3agad Meton pasgeneHus nepemMeHHbIX Ans ypas-
HeHun napabonunyeckoro Tuna. HeogHopogHble Napabonuyeckne ypaBHeHUd, yHKUMA [puHa
ANna ypaBHeHUM napabornvyeckoro tuna, obwas kpaeBas 3agada. 3agada Ha HGecKoHeyHoW
npsMon, PyHKUmMs 'pruHa ypaBHEHUSA TENSIONPOBOAHOCTM B BECKOHEYHOM NPOCTPaHCTBE.
MoHaTne ob6obuieHHon pyHKuMK. [enbTta yHKUNA U ee cBoncTBa. uddepeHumansHoe ypas-
HeHue ansa yHKuMn MpuHa, nocTpoeHne pyHKUMK MprHa C NOMOLLBIO AenbTa (OYHKLUK.
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dusnyeckne 3agaun, NpuBoasLLME K YpaBHEHUSM 3NNUNTUYeckoro Tuna. lNocrtaHoBKa KpaeBbiX
3agad. YpaBHeHue Jlannaca u lNyaccoHa. MNoHAaTne n ceorcTBa rapMoOHUYeCcKuX pyHKumn. dop-
Mynbl 'puHa. [MocTpoeHne yHKUuMA [TpuHa ONa aNAUMNTUYECKUX YpaBHEHU. Teopust NoTeH-
umana. YpasHeHue lenbmronbua, dopmynbl FpuHa ons ypaBHeHus [enbmronbua. PyHKUMS
MpynHa ansa ypaBHeHus ['enbmronbLa B OrpaHNYeHHON U HeorpaHuyeHHon obnactu. KonebaHusa
Kpyrnon memOpaHbl, dyHkumMn beccenst n nx cesonctBa. KonebaHus cdepuyeckoro obbema,
nosiMHOMBbI JlexxaHapa v ux cBonucTea.

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

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

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

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

Bb1.6.17 YucneHHble MeTOAbI U MaTeMaTUYECKOEe MoaennpoBaHune

Llenu n 3agayum yye6HoOM AUCLUUNIUHDbI:

Llenbto n 3apgayen yd4ebHOM OUCUUNIIMHBLI  SBMSIETCA M3YYEHUIO METOAO0B MaTeMaTuyecKom
dopmanuaaummn usndecknx 3agad n npuBedeHna ux K Buay, NPUrogHoMy Ans BblYUCIEHUNA,
N3yyeHne BblYMCIUTENBbHbBIX anroOpuTMOB 4SS 3a4a4 MaTeMaTn4eckon Usnkn 1 pagmousnkm,
anropnuTMoB ANs MOAENMPOBAHUS Y MPUMEHEHUS CRyYarHbIX BENMUYNH

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

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

®opMbI TeKyLLen aTTecTauumn: KonmokBMyM
dopMa NPOMEeXYTOYHOM aTTecTauun: 3a4éT

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

51.5.18 Be3onacHocTb Xun3HepeAaTenbLHOCTU

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

OcHoBHas uenb npenogaBaHNa AUCUNNNUHBI «Bbe3onacHOCTb XU3HeaeATeNbHOCTM» - NpUo6-
peTeHMe oby4yallMMUCH TeopeTUYeCKUX 3HaHWA U MPaKTUYECKUX HaBblkoB Mo 6GesonacHom
XN3HeOesaATenbHOCTM Ha NMPoM3BOACTBE M B ObITY, Kak B NOBCEAHEBHOWN XM3HEAEATENbHOCTMU,
TaK 1 B YCMOBUSIX Ype3Bbl4arHbIX CUTYaLUUNn TEXHOFEHHOMo U NPUPOAHOIO NPOUCXOXAEHUS.
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,D,OI'IOJ'IHI/ITeJ'IbHaFI uesib — npuBuTnUE 3rieMeHTapHbIX HaBbIKOB B UCMOJIb30OBaHNN nHOunBuMayasnb-
HbIX CpeaAcCTB 3allNTbl OT TEXHOINeHHbIX BO3,D,€I7ICTBI/1I?1 N OKa3aHunm I'IepBI/I‘-IHOI7I ,D,OBpa‘-Ie6HOIZ no-
MOLLK NoCTpaaaBLUNM.

3apgayn gucumnnuibl «be3onacHOCTb XU3HEeOEATENbHOCTUY:

- nony4yeHne ocHoBornoararwmnx 3HaHUN B cnegyrwnx chepax KnN3HenoeAaTeribHOCTU:

- OXpaHe 300PpO0Bbs U XU3HW Ntogen B cdhepe npodeccnoHanbHon AesTenbHOCTY;

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

- OXpaHe OKpyXaroLlen cpeabl;

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

- pa3paboTke TeXHUYECKNX CPpeacTB U METOLOB 3aluUThbl OKpyxatowwen cpeabl N adHeKTUBHbLIX
ManooTXOOHbIX TEeXHONOrMn.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Paspnen 1. BeegeHue.

Llenb, 3agaum n cogepxaHve aucumnnuHbl. Ee mecTto u ponb cpean opyrmx Hayk U B NO4roToB-
Ke cneumanucta. KomnnekcHbl xapaktep ANCUMNINHBI: NCUXONOrMYeckmne BO3MOXHOCTU Yeno-
BEKa, coumnarnbHble, 9KONornyeckme, TeXHOMNorm4eckne, NpaBoBble U MEXAYHAPOAHblE aCMeKThl.
OcHOBHbIE MOHATUA Hayku O 6Ge3onacHOCTU xu3HepesTenbHocTU. [lpobnema obecneyeHus
©e3onacHOCTU YeroBeKka B CUCTEME «4YerloBeK - cpeda obutaHus». OnacHble U BpeaHble dak-
TOpPbl NPOM3BOACTBEHHON cpeabl. Pusndeckue, xsmummyeckmne, buonornyeckne n ncuxodusnorno-
rmyeckme onacHocTtu. Ycrnosusi obecneyeHns 6e30nacHOCTU M 300POBbS YENOBEKYy Ha Npous-
BOACTBE U B ObITY (6e3onacHoe TexHonornyeckoe obopynoBaHue, 6esonacHble paboyne mec-
Ta, NPaBOBOE M OpPraHU3aLUNoHHOE perynupoBaHne Tpyaa).

Pasgen 2. KomopTHbIE M AONYCTUMbIE YCIOBUS XXU3HEOEATENbHOCTN.

MukpoknumaT u Bo3ayLuHas cpega paboyen 30Hbl. BnusHue mukpoknumaTa Ha paboTtocnocob-
HOCTb 4YenoBeka. HopmupoBaHMe napamMeTpoB MUKPOKNMMaTa B KOHKPETHOM MNPOM3BOACTBE.
Tennosble U3Ny4YeHUs 1 BNUSHNE UX HA OpraHM3M YenoBeka. HopmmpoBaHWe TennoBbIX U3ny-
YeHun. Agantaumsa N akknuMaTmM3aumsi B YCrNoBUsSX neperpesaHns n nepeoxnaxaenuns. [encrt-
BME BpPEAHbIX BELLECTB HA OpraHM3M 4erioBeka B KOHKPETHOM npou3BoactBe. HopmupoBaHue
KOHLIEHTpauMmM BpegHbIX BELLECTB B BO34YLLUHOM cpeae paboyen 30Hbl. MeToabl KOHTpONsA Co-
CTOSIHMSA BO3AyLUHOW cpeabl. [pon3BoacTBEHHOE OCBeELLEHME. XapakTepUCTmKa aNeKTpu4eckmx
NCTOYHMKOB CBETA M OCBETUTENbHbIX NPUbopoB. EcTecTBEHHOE N COBMELLEHHOE OCBELLIEHNE B
NPOM3BOACTBEHHbIX Liexax. OTonneHne, BEHTUNSAUNSA U KOHOMUMOHMPOBaHNe Bo3ayxa. Ectect-
BEHHasi 1 MexaHun4yeckas BeHTuUnauus. Npon3BoacTBEHHbIN WYM. ICTOYHMKM LWyMa U LWYMOBbIE
XapaKTepUCTUKMN B KOHKPETHOM npounseoacTtee. [ponssoacTBeHHas Bubpauus. dusmyeckme xa-
pPakTEPUCTUKN U n3MepeHne BMOpaunini B KOHKPETHOM NMPOU3BOACTBE. XapakTepucTuka u onac-
HOCTb COBMECTHOIO BO34eNCTBUA BMOpaLmi, LIyMa, yNbTpassByka U MHdpa3BykKa.

Pasgen 3. Onektpobe3onacHoCTb.

[lencTtBrne 3NeKTpUYEeCcKoro Toka Ha opraHmam 4venoseka. OnacHOCTb NOpaXeHusi B pasfiMyHbIX
3NeKTpuYecknx cetax. 3asemneHne n 3aHyneHue. Knaccudpukaumsa noOMeLLEHUIA MO 3NeKTpo-
6esonacHocTn. KBanudukaumoHHble rpynnbl NepcoHana no anekrpobesonacHocTy. Hanpsike-
HWe wara, NPUKOCHOBEHMUS. 3alMTHble Mepbl B 3MEKTPOYyCTaHOBKaXxX. 3allUTHble CpencTBa,
NpUMEHSIEMbIE B 3NEKTPOYCTaHOBKaxX. 3alumMTHasi 3onaums: Buabl, porib B 06ecnevyeHnn anek-
Tpob6e3onacHOCTU, KpUTUYECKNE napameTpbl. 3alimuTta oT ctaTudeckoro anektpuyectsa. Opra-
HU3aLUNOHHbIE N TEXHMUYECKME MEPONPUATUA NPU SKChnyaTauumn anekTpoycTtaHoBok. CpefacTtea
MHOVBUOYaNbHOW 3aLUnThI.

Paspen 4. PagunaumoHHasa 6e3onacHoOCTb.

OcCHOBHbIE NMOHATUSA, ONpeadeneHns, eauHnubl namepeHns B obnactn pagmauuoHHon besonac-
HocTu. PoHOBOE 06ny4veHne YyenoBeka. HopmmnpoBaHue MOHMU3MPYIOLLMX U3NyYeHnin. 3awmTa ot
BO34ENCTBUSA MOHU3UPYIOLLEro M3nyyYeHnsa Ha npoussBoacTtee. Cpeacrea nHanBMayanbHON 3a-
WnThl. 3awmTta oT nasepHbiX nanyydyeHun. MNpumeHeHne nasepoB B TEXHOMNOMMYECKMUX NpoLec-
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cax. buonornyeckoe gencrane nasepHoOro U3nyvyeHnsa: BO3AeNCTBME Ha rnasa, KOXy, BHYTPeH-
HWe opraHbl U opraHu3mM yernoseka B Lenom. OnacHble 1 BpedHble NPON3BOACTBEHHbIE (DAKTO-
pbl, conyTcTBYyOWMe akcnnyaTauumn nasepo. OCHOBHble crnocobbl U cpeacTBa 3almThl OT na-
3€pPHOro U3NyYeHus: aKkpaHnpoBaHue, 610KMPOBKa, CUrHaNM3auus, yaaneHne paboynx MecT mns
nasepHo-onacHom 30Hbl. CpeacTea MHANMBUAOYANbHOW 3aLUThI.

Pasgen 5. lNoxapobe3onacHOCTb 1 B3PbIBOOGE30NACHOCTb.

Mpn4mHbI BO3HUKHOBEHUSA MOXaPOB U B3PbIBOB B NMOMELLEHUSIX U1 B MPOU3BOACTBEHHbIX NPO-
ueccax. OnacHble gakTopbl Npu noxapax n B3pbiBax. OCHOBHbIE CBEAEHNSA U3 TEOPUM ecTecT-
BEHHOrO OKUCIEHUs, TEMNSIOBOr0 CaMoOBOCMaMEHEHUsT U LenHbIX peakunin. CamoBocnnameHe-
HMWEe CMecu rasoB, BOCMNSIAMEHEHUE XUOKOCTW, BCblwKka napoB. OueHka noXxapoonacHOCTU
BellecTB 1 MaTepuanos. NpegynpexaeHvue B3pbiBOB M NOXapoB. JInkenaaumst x nocneacTeui.
lMokasaTenu noxapoonacHocTn. Knaccudukaumsa sgaHuim 1 noMeLeHn no nNoXxapHon (B3pbiB-
HOWM) onacHocTu. [porHo3mMpoBaHMe NoXapoB N B3pbLIBOB. [1oxxapHas 6e30nacHOCTb B TEXHOSO-
rMYecKnx npoLeccax KOHKpPeTHbIX npoussoAacTs. CUCTeMbl U CpeacTBa MOXapOoTyLUEHUs, MNo-
XXapHoW aBTOMaTUKN 1 curHanusaumn. Cpeacresa MHAMBMAYANbHOW 3aLUNTLI.

Pasgen 6. 3awmta oT 9anNekKTPOMarHUTHbIX NOSieN BbICOKOW N CBEPXBLICOKOW YaCcTOThI.
OcCHOBHbIE MOHATUS U onpegeneHnsa. dPusndeckne xapakTepuUCTUKN SNEKTPOMArHUTHLIX MOMewn
(3MIM). Bosgenctame aneKTpPOMarHUTHbIX MOSieN Ha OpraHM3Mm 4YerioBeka. TennoBon U (PyHK-
uMoHanbHbIM appekT. OpraHbl YenoBeka C MOBbLILWEHHOW YYBCTBUTESNBbHOCTLIO K QM. OpraHu-
3aUMNOHHbIE, TEXHUYECKNE U CaHUTAPHO-TUIMEHNYECKME Mepbl 3alinTbl OT 3NEKTPOMarHUTHbIX
N3ry4eHnin B KOHKPETHOM npoussoacTee. HopmupoBaHue nHteHcuBHoctM MM, PacyeT nHTeH-
cnBHocTM OMIT Ha paboymx MecTax B 3aBUCMMOCTU OT NapamMeTpoB MCTOYHWUKA U3NYyYEeHUs U
cpenbl. OnpegeneHne rpaHunL, ONacHOW 30HbI.

Pasgen 7. OnTumusauma napameTpoB paboymx MecT.

Bugbl n dopmMbl geaTenbHOCTU. JHepreTudeckne 3atpaTtbl NpU pasnnyHbIX bopmax gesTenb-
HocTn. OnpefeneHune kateropun TkectT Tpyga. Cnocobbl OLEHKN TSHXKECTU U HaNPS)KEHHOCTH
TpyaooBoun gedatenibHocTh . PaboTocnocobHOCTb U ee AnHamuka. [yTn noBbiweHust adekTms-
HOCTW TPYAOBOW OeATEeNbHOCTU. QProHOMUYECKME OCHOBLI 6€30MacHOCTU XN3HeOeATEeNbHOCTH.
MpaBuna aBakyauuu nuu, NOCTpadaBLUMX Ha MoXxapax, B ra3ooTpaBrieHHbIX 30HaX, Npu oTpas-
NeHnaXx.

Pasgen 8. TexHoreHHble 1 NpUPOAHbIE Ype3BblYarHble CUTyaunu.

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

Pasgen 9. Cnocobbl 1 cpeacTea okasaHnsa gospadebHon noMoLuw.

Cnocobbl n cpeactea okasaHus gospadebHon noMmoLum Ha npouns3BoacTee M B 6bITy. OkasaHue
nepBon NOMOLLM NOCTPadaBLUMM OT JIEKTPUYECKOro TOKa M NpU OPYrMX HECHACTHbIX CryYasix,
BO3HUKAKOLWMX MPU Ype3Bbl4arHbIX CUTyauusiX: paHeHue, OXOrn, oBMOpOXeHUsi, NepesioMbl,
BbIBUXWN, PaCTSHXKEHUS CBA3OK. YCMOBUS ycnexa npu okasaHuv nepeBomr NOMOoLLK: BbICTpoTa oka-
3aHug nomoLum, oby4eHHOCTb NepcoHana MetTogam okasaHusi NepBO MeAULIMHCKOM NOMOLLM U

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

Koabl hopmupyembix (cpopmupoBaHHbIX) KomneTeHumun: OK-9

b1.6.19 Pusnyeckasn KynbTypa

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:
PasButne cnocobHoOCTM ncnonb3oBaTb MeTOAbl U CpeacTBa (hm3anvecKkon KynbTypbl Ana obec-
nevyeHnsa NosIHOLEHHOW coumarnbHOM U NpodecCuoHanbHON OesATenbHOCTH.
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CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (cpopmupoBaHHbIX) komneTeHumun: OK-8

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

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

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

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Knaccugpukaumss pagmoTexHuyecknx CUrHanoB, NOMEXu U LWyMbl B paguMoTEXHUKE U CBA3WN, MO-
HATUE O MOAYNMPOBaHHbLIX korebaHuax. AM-moaynaumsa. PasHOBMAOHOCTUM cUrHanoB C aMniu-
TYOHOW MoAyrnsumen, ux cnektpbl. MnynbcHas mogynsaumsa. PaguocurHanel ¢ yrinoson mMoay-
nsaumen, cnekTpbl konebaHum ¢ yrnoson mogynsaumen, otnudmne curHanos ¢ UM n ®M. Yskono-
NOCHbIE cUrHarbl U UX aHanuTu4eckoe npeacrasneHue. Ornbarowas, nonHaa gpasa U MrHOBEH-
Hasf YacToTa Y3KOMOSIOCHOro paguocurHana. AHanuTu4ecknin curHan un npeobpasosaHue [uUnb-
bepTta. BpemMeHHON M 4acTOTHbIM MeToAbl aHanu3a paguocurHanoB B M3bMpaTtenbHbIX LensX.
MocnepoBaTenbHbIM U NapannenbHbin konebatenbHbI KOHTYpbl. OCHOBHbIE CTaTUCTUYECKUe
XapakTepuUCTMKU CriydamnHbIX npoueccosB. Teopema BuHepa-XuHunHa. Metoabl aHanmMsa npoxo-
XOEHNSA CnyyYamHbIX CUTHanoB Yepes NUHENHbIe Lenn C MNOCTOSHHbIMK napameTpamu. OnTu-
MarbHasa nuHenHasa unbTpauusa CUrHanoBs B NPUEMHbIX ycTponcTBax. CorriacoBaHHbIN JIMHER-
HbI punbTp. MNpumMepbl peanusaunn cornacoBaHHbIX UNLTPOB. [uckpeTusauna CUrHanos.
Teopema oTtcyeToB. [luckpeTnsaums nepmogmyeckmnx curdanos, OrMNd, bINP, guckpetHaa ceepT-
ka. Teopus z-npeobpasoBaHnin. ANrOpuUTMbl SIMHENHOW UMGPOBOM (hunbTpauum, YacTOTHbLIN
KO3hPUUMEHT nepefayn, cucteMHas QYHKUUSA, UMMYNbCHaa XapakTepucTuka umdpoBOro
dunbTpa. TpaHcBepcanbHble N peKypCUBHbIE LNMPOBbIE (PUNLTPLI. YCTOMYMBOCTb LINGPOBBLIX
dunbTpoB. MeToabl cMHTE3a TpaHcBepcaribHbIX (unbTpoB. MeToabl CUHTE3a PeKypCUBHbIX
PUnNbTPOB.

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

Koabl hopmupyembix (cpopmupoBaHHbIX) komneTeHuun: NMK-1 IMNMK-2, MNMK-3

Bb1.B.O1.2 ATOMHbLIX cneKTparbHbIA aHanus3

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

NPakTUKyM npefHasHaveH Ons CTyOeHTOB (hmandeckoro hakynbTeTa, U3ydarLmx Teopetnye-
CKUI KypC «ATOMHasa dumauka». Ha npakTtukyme CTyAeHTbl MofyyarT 3HaHMS MO OCHOBaM CO-
BPEMEHHOWN TEOPUN U3NyYEHUs cBETa aToMamu, PM3MYEeCKMM, annapaTHbIM U MeToANYECKUM
OCHOBaM COBPEMEHHOro CnekTpanbHoro aHanusa, 6asnpyoweroca Ha aBneHnax ammccum, ab-
copbumn n nanydeHnn ceeta atomammn. PaccmatpmBaloTCa COBPEMEHHbIE CrekTparbHble Npu-
Oopbl (Kak NPU3MEHHbIe, Tak N ANGPaKLUNOHHBLIE), NCTOYHUKN CBETa U NPUEMHWUKA U3NYyYeHUs
onTuyeckoro guanasoHa. CTyaeHTbl OcBaMBalOT METOAMKN KA4eCTBEHHOIO M NOJTyKONIMYECTBEH-
HOro cnekTpasnbHbIX aHanM3oB
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KpaTkoe coaepxaHue (AuaakTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI
BeepneHue

OMUCCUOHHBIV CNeKTparibHbIN aHanms

O6opynosaHve ans NpoBefeHUs CreKTpanbHOro aHanusa
KavecTBeHHbIN cnekTpanbHbIn aHanu3a

[Monykonnu4ecTBEHHbIN CneKkTparnbHbIN aHanu3

LN

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl hopmupyembix (chopmupoBaHHbIX) kKomneTeHumun: OlK-1

B1.B.0[0.3 Actpocdum3suka

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Kypc npegHasHavyeH ansa CTyaeHToB hmnandeckoro akynbTeTta, obyyatowmxca no Hanpasne-
Huto "Pagnodumsnka”, ¢ uenbto n3yvyeHns OCHOBHbIX METOO0B MOMNYyYEeHUs] U UHTepnpeTaummn Ha-
ontogatenbHbIX AaHHbIX NO UCCNeaoBaHMIO NPUPOAbl KOCMUYECKUX TeN U UX pasBUTUSA BO Bpe-
MEHU N NPOCTPaHCTBE.

3agayn Kypca — No3HaKoOMUTb CTYAEHTOB C COBPEMEHHbIMWU criocobammn nosyYeHnsa nHgopma-
UMM 0 HebeCHbIX Tenax, a Takke Co Chepor NPaKkTUYeCKOro UCNonb30BaHUs 3TUX AaHHbIX. [pu
3TOM ygensaetcs ocoboe BHMMaHME pacCMOTPEHU0 Hanboree BaxHbIX 3a4adv, KOTopble peLua-
I0TCHA B pagnoacTpoOHOMUN.

B pesynbTtaTte nsyyeHunsa Kypca CTyOeHTbl AOSMKHbI UMETb AACHblE NPeacTaBfeHnsa O LeHTpanb-
HbIX Npobnemax coBpeMEHHOM acTPOU3MKM U PaanoacTpoHOMUN, 06 OCHOBHbIX MeToAax uc-
cnefoBaHnsa HebecHbIX Tesl, oBnageTb 3HaHUAMU O (PU3NYECKMX npoLieccax, NPOUCXOLsLMX B
KOCMNYECKOM MPOCTPAHCTBE, O BO3MOXHOCTAX U AOCTUXKEHNAX COBPEMEHHOM acTPOOU3UKM.
MecTo y4yebHoun ancumnnnHel B cTpyktype OOIT: (LMKN, K KOTOPOMY OTHOCUTCS AUCUMNINHA)

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHBI
BeeaeHue. MNpeameT n 3agadn actpodmsnki.

MeToabl acTpodm3NYECKNX UCCNeaoBaHUN..

dusmnyeckmne CBoOMCTBAa 3BE3[.

OCHOBHbIE YpaBHEHUS TEOPETUYECKON acTPOPU3NKN.

ConHue. ConHeyvyHasa cucrtemMa.

OBonouns 3Be3a. INeMeHTbl PENATUBUCTCKON acTPOPU3NKA
Mex3Be3gHasa cpeaa.

ManakTnka n MeTtaranakTtuka.

PN RN =

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (chopmupoBaHHbIX) komneteHumnn: OlK-1

B1.B.0.4 ®yHKUMOHaNbHas 3NEeKTPOHMUKA

KpaTkoe copepxaHue y4eOGHOW ANCLUUNINUHbI

MecTo byHKLNOHANBbHOM 3NIEKTPOHMKM B COBPEMEHHOM paanodunamke. CoBpeMeHHas TEXHOMO-
s N3roToBMEHNA NONYNPOBOAHUKOBbLIX MPUBOPOB CXEMOTEXHNYECKOM MUKPO- N HAHO3NEKTPO-
Huka. Npobnembl COBpEMEHHOMN ANIEKTPOHUKU. [NOHATUE ANHAMUYECKOM HEOOHOPOAHOCTM.
dPyHKUMOHanbHasi NoNynpPoOBOAHNKOBAs ANEKTPOHMKA. DddekT MaHHa. MNpubopkl ¢ 3apsgkomn
CBSA3bH. YCTpONCTBa (PYHKLMOHANBHOW NOMAynNpoOBOLHUKOBOM 3N1EeKTPOHMKK. [eHepaTopbl CBY
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Ha ocHoBe addekTa aHHa. Yceunutenn CBY Ha ocHoBe adhbdpekTa NaHHa. ONTO3NEKTPOHMKA.
MonynpoBoaHuMKoBblE cBeToaAnoabl. JlazepHble gnoabl. Potoamoabl. PoToTpaHancTopbl. PoTo-
TMpucTopbl. ONTTPOHbI N NX NPUMEHEHNE. AKYCTO3NEKTPOHMKA. PUNbTPbl HA MOBEPXHOCTHLIX
aKyCTMYECKMX BOSTHaX. YCUNUTENN HA MOBEPXHOCTHbBIX aKyCTUYECKNX BONMHaX. AKyCTOONTMKA.
AKyCTOONTUYECKOE B3aUMOLENCTBME B U3OTPOMHbIX U @aHU3OTPOMHbLIX KpUcTannax. AKyctoonTu-
Yyeckne gednektopsbl. MpuHUMNLI akycToonTu4eckni 06paboTkm pagmocurHanoB. AKyCTOOMNTU-
Yyeckune cnektpaHanmsatopbl. OCHOBHbIE NPUHLMIMbI MAarHUTO3NEKTPOHUKN N YCTPOMCTBA Ha UX
ocHoBe. MarHutoonTtuka. KpnoanektpoHuka. XeMoanekTpoHmka. MonekynsapHas anekTpoHuKa.
MepcnekTuBbl pas3BUTUA PYHKUMOHANbHON 3NIEKTPOHUKMN.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

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

B1.B.0[1.5 ®usuka cnnowHbIX cpen

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

CopepxaHue gUCUUNIMHBI HanpaBfieHO Ha O3HAKOMSIEHMEe CTYAEHTOB C OCHOBHbIMWU hu3nye-
CKUMWU SABMNEHUAMU, U3yHYaeMbIMU MEXaAHMKOM CMMAOLWHbIX cpen, W, OO WU3BEeCTHOW CTeneHu, C
afieMeHTaMn 1UCNoNb3yeMoro eo MatemaTtmyeckoro annaparta. OCHOBHOE BHUMaHWe npu yTe-
HUM NEKUUN N NPpOBeLEHMMN NPAKTUYECKUX 3aHATUN yOenseTca HarnsgaHoW MHTepnpeTauum 3a-
Aad, npy Ucrnonb3oBaHMN MakCMMarnbHO MPOCTbIX CPEACTB UX PELLEHUS.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

BBeageHune B TeH30pHY0 anrebpy. BHyTpeHHAs reomeTpus Kpuctannos. YpaBHeHns Makceenna
ANSA BbICOKOYACTOTHOrO Mons B CnfowHon cpefe. MatepunansHoe ypaBHeHME NIMHEWHOW dMekK-
TpoavHamunkn. OnepaTopbl NPOBOAMMOCTU U ANSNEKTPUYECKON NPOHULaeMocTn, npeobpasoBa-
Hue Pypbe. CBA3b Mexay TeH3opamu NPOBOAMMOCTU U OUSNEKTPUYECKON MPOHULAEMOCTU B
dypbe-npeacraBneHnn. HactotHaa u npoctpaHCcTBeHHasa aucnepcns. CBAsb TeH3opa Anarek-
TPUYECKON NPOHULAEMOCTM C napamMeTpaMmy €, m U S KBasUCTaTUYEeCKUN 3INEKTPOANHAMUKMW.
AcUMNTOTUKA ANINEKTPUYECKON MPOHMLUAEMOCTU B npeaene BbICOKMX YacToT. MpuHuun npu-
YUHHOCTU W aHaNUTUYEeCKne CBOWCTBA ANINEKTPUYECKOM MPOHMLAEMOCTUN Kak (DYHKLMM YacTo-
Tbl. Teopema Kpamepca-KpoHura, npasuno cymm. [luanekrpuyeckass NpoHMLAEMOCTb U ONTu-
YyecKkne CBOWCTBA rasa ocuunnsaTopoB. [oBegeHne AN3NEeKTpUYecKon NpOHULAeMOoCTH BOM3M
crnekTpansHon nNuHUK nornoweHuns. NpeasectHuK. MNMokasaTens NpenioMneHns nnoTHOro BeLe-
ctBa. OTpaxeHue OoT NoBepxHOCTU. [inccnnaums aHeprum BOsHbl, €€ CBA3b CO CBOMCTBAMU TEH-
30pa AN3NEKTPUYECKOM NPOHULLIAEMOCTU. DHEPrns U NOTOK 3Hepruu BomnHbl B cpege. CBoncTea
CMMMETPUN TeH30pa [OUSNEKTPUYECKON MNPOHULAEMOCTU B M3OTPOMHLIX W  3epKarbHO-
N3oMepHbIX cpefax. EcTtecTBeHHas onTuyeckas akTMBHOCTb. OQHOOCHbLIE KpUCTansibl, OBbIKHO-
BEHHble U HEeODOLIKHOBEHHbIE BOJHbLI. M3ny4eHne cpeq B NpuUCYTCTBUM ABMXKYLLErocs 3apsaa.
lNepexogHoe n3nyyvyeHue. YepeHKOBCKOe U3NyvyeHue, ero crekTpasibHasi MOLHOCTb U YrroBoe
pacnpegeneHve. MarHetTusm BellecTsa. [lapamarHeTuam M MarHUTHbIN pe3oHaHc. deppomar-
HeTu3M. MarHuTHble matepuanbl. dddekT Keppa. MarHuntoontudeckune apdektol (Papages,
KoTToHa-MyToHa). 'paHnyHble ycrioBus. [TOBEpXHOCTHbIE BOSTHBbI.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3aveT

Koabl chopmupyembix (cpopmupoBaHHbIX) kKomneTeHuun: NMK-1, MK-2
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Bb1.B.0[0.6 3nekTtpoanHamuka CBY

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

dopmupoBaHue y CTyQEHTOB TEOPETUYECKUX 3HAHUIM N NPAKTUYECKMX HABbLIKOB MO rMaBHbIM Mo-
NOXEHUAM 3NEKTPOAMHAMUYECKMX CUCTEM CBEPXBbLICOKMX YacTOT, Hawewux NpuMeHeHne B
KabenbHOM CBA3WN, dKCNepUMEHTanbHON U3nKe, TEXHUKE N NPOoYMX 0bnacTsx.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

BeeneHue. NonepeyHble BOMHbI B NMHUKN Nepeaayn. HanpsikeHne, TOK U MOLWHOCTb B T-NUHUMN.
TenerpagHble ypaBHeHus. OTpaxeHue OT Harpy3ku. TpaHcdopmMaumna conpotTmeneHnin. MNotepu
B T-nnHuK. JNlnHun nepegayvn. BonHosoabl. H-BonHbI U E-BOMHBI B NIMHUK Nepeaadn. HepreTu-
Yeckme COOTHOLleHUus. 3aTyxaHue B BonHoBoAe. [psimoyronbHbii BoNHoBOA. Kpyribli BOSTHO-
Boa. PesoHaTtopbl. CBoOoAHbIE konebaHnsa B pe3oHatope. Pe3oHaTop, obpa3oBaHHbIM M3 OT-
pe3ka nuHuM nepegayn. lNotepu B pesoHartope. lNpumepbl pe3oHaTopoB. Teopusi uenen n Bos-
OyxgeHne BONHOBOAOB. Teopua Lienen B pacy€Tax BonHoBoAoB. Bo3byxaeHne BONHOBOLOB U
pe30HaTOpPOB 3a4aHHbIMM TOKaMW.

CDopma npome)KyTquoﬁ aTTecTauun: 3K3aMeH.

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

Bb1.B.OA1.7 CneunpakTUKyMm

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

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

B pesynbrate ocBoeHUs ANCUUNNNHBI O0YyYatoLWMNCa OOMKEH:

3Hamb TeopeTUYECKNEe OCHOBbLI (PU3NKN KoNebaHU 1 BOSH, NPUHUMMABI BO3BYXOEeHUS U
pacnpoCTpaHeHUs ANEeKTPOMarHUTHbIX BOSH, MeToAbl 00paboTKn cMrHanoB, OCHOBHbIE MPUHLM-
Mbl, 3aKOHbI MOCTPOEHNSA N (PYHKLNOHMPOBAHMUS INEKTPOHHbLIX CUCTEM;

yMemhb NoSib30BaTbCA OCHOBHbLIMW MeToAaMu onncaHus KonebaTternbHbIX U BOSTHOBbIX
npoLeccoB B cUCTEMAX pasfMyHON oM3nyYecKkon Npupoabl, METO4aMKN pacyeTa pagmoTexHuye-
CKMX N 9NEKTPOHHbIX CUCTEM, MNOMNb30BaTbLCA OCHOBHLIMU MOHATUAMMW, 3aKOHAMU 1 MOLENSIMN
pagmousnku;

gnadems IKCNepUMEHTaNbHbIMN MeTO4aMu UccneoBaHus KorebdaTenbHO-BOSTHOBbLIX
cucteM, metogamum o6paboTku U aHanu3a aKCnepuMeHTanbHON U TeopeTnyeckon paanodunsn-
Yeckon MHopmaunu.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

[ducumnnuHa coctouT n3 wectn pasgenos Pasgen 1. CTaunoHapHble napamMeTpbl U XxapakTepu-
CTUKKN NNHENHbIX Luenen. Metoabl pacyéTta nuHenHbIx uenen. Pasgen 2. NepexogHble xapakre-
PUCTUKM NUHENHbIX Luenen. Pasgen 3. YeTtbipéxnontocHukn. Pasagen 4. Llenu ¢ pacnpegenen-
HbIMWN NnapameTpamn. Paszgen 5. HenuHenHble uenu n uenn ¢ nepeMeHHbIMU napamMmeTpamMu.
Pasgen 6.9nekTpuyeckme Lenun ¢ BakyyMHbIMW 3M1EKTPOHHbIMU Namnamn. Pasgen 7. Onektpu-
yeckue uenun, cogepxauwme TpaHanctopbl. Pasgen 8. OcHoBbl Teopun obpaTHon cBA3W. Pasgen
8. 3aBMcMMOCTb NapamMeTpoOB TPaH3MCTOPOB OT YacToTbl. Pasgen 9. NeHepaTopbl rApMOHUYe-
cknx curHanos. Pasgen 10. PenakcauuoHHble reHepaTopbl.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT
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Koabl hopmupyembix (cpopmupoBaHHbIX) komneteHumn: OlK-3, MK-1, MK-2, MNMK-3

B1.B.1B.1.1 O6beKTHO-OpMEeHTUPOBaHHOE NporpamMmMmpoBaHue

Llenu n 3agayum yye6HoM AUCLUUNIUHDbI:
OcBoeHre coBpeMEHHOM TEXHUKN NporpamMmmupoBaHuns. N3ydyeHne 6a30BbIX KOHUENLMIA OO BEKT-
HO-OPUEHTMPOBAHHOIO NPOrpamMMmMpoBaHnNA Ha A3blke C++.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

OcHoBHble YepTbl C++ kak 0O bEKTHO-OPUEHTUPOBAHHOIO A3blka. VIHKancynauusa gaHHbIX, Ha-
cnefosaHue, NonMMopdnam, abeTpakumsa TUNOB AaHHbIX.

Heknapauusa knacca. lNepemeHHble — YneHbl knacca. Metogbl kKnacca. Pexxumbl goctyna K une-
Ham knacca. Peanusaunsa metogoB knacca. Ob6bssneHne o6bekToB.

KoHCcTpyKkTOpBI U AecTpyKkTopbl. MHMumnanmsaumst 06bekToB. [ApyXeCTBeHHble oyHKUMN. [pyxe-
CTBEHHbIE Knacchbl.

KoHcTaHTHble NepemMeHHble B knacce. Ykasatenb this. CTaTnyeckne nepemMeHHble U OyHKLUN
Knacca.

Knacchl, cTpykTypbl n 06begmHeHns C++. MaccuBbl 00bekTOB. BbiaeneHne anHammyeckon na-
MSTM NO4 OO6BHEKTHI.

O6bekTbl Kak hakTudeckme n oopmarbHble napaMmeTpbl PyHKUMIA. MexaHn3mMbl nepegadn ob6s-
€eKTOB B (PyHKLMIO. KOHCTPYKTOP KONUPOBaHUS.

YkasaTenu Ha o0beKkTbl U YNeHbl Kracca.

Heknapaunsa nponssogHoro knacca. Pexxumbl HacnegosaHusi. KOHCTPYKTOPbI U AeCTPYKTOPbI
Npon3BoAHOro Knacca. MHoXeCTBEHHOe HacnegoBaHue.

BrioxeHHble knaccol. JlokanbHble Kraccbl. ArperatHble Krnacchbl.

PaboTa ¢ ykaszatenamu B NpoM3BOAHbIX Knaccax. BuptyanbHble oyHKUMK. YNCTO BUPTYanbHble
dyHKUMKN. BupTyanbHble 6a3oBble Knaccbl. AGCTpakTHbIe Knacchl. BupTyarnbHble 4eCTPYKTOpbI.
Meperpyska dyHKUMA. LLlabnoHHble yHKUuMK. TunoBble napameTpsbl WabnoHa. MNeperpy3ska
LWAaBNOHHbBIX PYHKLNNA.

LLlabnoHHble knaccol. TUNoBble U HETUMNOBLIE NapaMeTpbl WabnoHa. OnnucaHme pyHKUunn wab-
NOHHOrO Kracca. CneumanuampoBaHHble NnpeacTaBuTenu wabnoHa. NponsBogHble Knacchl Ha
OoCHoBe 6a30BbIX LWABMOHHbIX KI1aCcCcoB.

OcHoBHble CcBOKMCTBa NeperpyxaemMbix onepaTopoB: CUHTAKCUC, MPUOPUTET, NMOPAJO0K BbIMOSHE-
HUS,... OrpaHu4eHns ansa neperpyskn onepaTopos.

Meperpyska onepaTtopoB byHKUUAMU-YneHamun. Neperpyska OMHapHbIX onepaunn Tmuna croxe-
Hus/ymHoxeHna. OcobeHHOCTb neperpyskn onepaTtopa npuceamBaHus. Neperpyska yHapHbIX
onepauuin. MNMeperpyska NpedmKCHOro/NOCTOUKCHOrO NHKpEMeHTa/aekpemMeHTa.

[Meperpyska onepaTtopoB MHAeKcaumn, BblzoBa OyHKUKUIA. MNeperpy3ka onepaTopoB C NOMOLLbHO
APYXECTBEHHbIX (PYHKL M.

O6WunpHbIN NpUMep Neperpyskn onepaTtopoB Ansg paboTtel ¢ MaTpuuamMmu ( C AUHaAMUYECKUM
BblAeneHneM namaTn ).

CtaHgapTHble (hopmaTMpoBaHHbIe NOTOKM BBOAA/BbIBOAA. Mlepapxudeckas CTpyKkTypa Knaccos
B/B. ®yHKUMN N hnarm oopmaTUpoBaHus NoToka. [1pocTble n napaMmeTpmn3oBaHHbIE MaHUMYNS-
Topbl. Co3aaHne cobCTBEHHbIX (PYHKLMA MaHUMYIIATOPOB.

dyHKUMKM HedbopmaTupoBaHHoro B/B. Neperpyska onepatopos B/B.Pannosbin B/B. PeXuMbl OT-
KpbITna hannos. Pexumbl goctyna K anny. CoctosHue notoka B/B.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3aveT

Koabl chopmmpyemMbix (cpopmMupoBaHHbIX) KomneTeHuun: MNMK-1
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B1.B.1B.1.2 CpeacTtBa 3awmTbl MH(OpMaLumu

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:
[MonyyeHne TeopeTUYECKUX 3HAHNN, HEOBXOOUMBIX A1 pa3paboTkM CUCTEM 3aLUTbl MHAOpP-
Mauun, a Takke HaBblkOB paboTbl C TAKUMKU CUCTEMAMMU

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

OcHoBHble NOHATUA KpunTorpadun. Mogens kpuntorpadudeckon cuctemMol. Knaccmyeckme yr-
pPO3bl 4N9 KPUATOCUCTEM.

NcTopus passutus kpuntorpadcuun. Wndgp Lesapsa. Ksagpat MNMNonubuyca. MNporpeccmnBHbIn Koy
Tputemunyca. Metog kntoda BurHepa v ero pasHoBUOHOCTN.

MoHATMeE cekpeTHOCTU. CoBepLUEHHasi cekpeTHOCTb. Annpokcnmauus LLleHoHa-XannmaHa.
MpakTnyeckasa 3alnLLEHHOCTb U CNOCODbLI €e AOCTUMXKEHUS

CwmewweHne n guddysms. MNMpoaykumoHHbsin wudp. CtaHgapT wudposaHusa DES.

BrioyHble cnctembl WMpoBaHUS

Anroputm RSA

Kpuntocnctembl, OCHOBaHHbIE Ha 3aa4ve O ptok3ake. MoncK ysi3BUMbIX MECT PHOK3aYHOWN Kpun-
TOCUCTEMBI.

Mogenb KpunToCUCTEMBI C OTKPbITLIM Kto4oM. Lindposas noanuce.

Mogenb KpMnToCUCTEMBI C OTKPbLITLIM Kto4oM. Lindposas noanuce.

Mogenb KpunToCUCTEMBI C OTKPbITLIM Kto4oM. Lindposas noanuce.

Mogenb KpMnToCUCTEMBI C OTKPbITLIM Kto4oM. Lindposas noanuce.

KpunTtorpaduyeckne npoToKosbl

3awuTta nHdopMaLum 1 3almLLEHHbIN 0OMEH AaHHBbIMM C NMOMOLLbLO nNporpammbl PGP.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmmpyembix (cpopmMupoBaHHbIX) KomneTeHuun: MNMK-1

63.B.1B.2.1 LindpoBbie cuctembl

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:
OCHOBHOE BHMMaHWE Ha 3aHATUAX yaensieTca obleTeopeTUyeckKnM MOSoKEHUSAM aHanusa u
NPOEKTUPOBaHUSA MPOCTbIX LMEPPOBbLIX CUCTEM (NOMMYECKUX INIEMEHTOB, MYJIbTUMNIIEKCOPOB,
TPUITepoB, PErMcTpoB, CHETYMKOB U Ap.).

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI
AHarnoro-ungpoBoe npeobpasoBaHne curHana; HenpepbiBHbIM CUTHAM 1 LMGPOBON cUrHarn.
KoanposaHue umdposorn nHopmaumn. [JBONHHO-AECATUYHbIE KOAbl. Jlornyeckme pyHKUumM 1
TOXgecTBa. Yncno HabopoB apryMeHTOB fornvyecknx yHKUnn. Jlormyeckne yHKLMM ABYX ap-
rYMEHTOB U ABYXBXOAOBbIE NOrMyeckme aneMeHTbl. AnemeHTsl Nupca u Weddepa. TeopeTu-
Yyeckme OCHoBbI cMHTe3a LY. Knaccudumkauma n noctaHoBka 3agayn cuHtesa LY. MNpumepsbl
PYHKLMOHAIbHO-NOSTHLIX HAGOPOB 3NIEMEHTOB.

Cxema cymmaTopa no mogynto asa. Tabnuubl MICTUHHOCTU. BnvusHue 3agepxek B TOrM4eCcKkmnx
anemeHTax Ha (pyHkumoHnpoBaHue LIY. KogonpeobpasosaTtenun. KogonpeobpasoBaTtenu 06-
wero Buga: npeobpasoBaTenb NpsMoro koga B obpatHbin. LWndpatopsl (“1 n3 m”): ycnosHoe
rpacduyeckoe obosHaveHne; cxembl LWnppaTopoB Ha anemeHTax LWeddepa n MNupca; Tabnuubl
NUCTUHHOCTW. [dewmnpaTopsl: Tabnmua UCTUHHOCTK; cxeMa. MynbTunnekcopbl; cymmaTopsbl (no-
nycymMmmaTop, nosHbin cymmaTtop); AJTY.



73

Tpurrepbl. Knaccudgukaums. ®yHKUMOHanbHas HanpaBneHHOCTb Tpurrepos. NapameTpsl, xa-
pakTepucTukn. RS-Tpurrepbl CUHXPOHHOTO U aCUHXPOHHOIO TUMNOB. CxeMbl, Tabnuubl QYHKUMO-
HupoBaHus. NapameTpbl 6bicTpogencTeus. D-Tpurrep. Cxembl, Tabnuubl PYHKLMOHNPOBAHUS.
MapameTpbl 6bicTpogencTBua. CueTHbl Tpurrep. JK- Tpurrep. Cxembl, Tabnuubl YHKLUNOHM-
poBaHusl. B3anmmoszameHsiemocTb TpurrepoB. Cxembl. CueTtumkn. Knaccudumkauus. MNapamet-
pbl U xapaktepuctukn. Moaynbe cyeta. Cxembl U Tabnumubl PyHKUMOHMpPOBaHUS. CyMMUPYHOLLMNA,
BblUNTAOLLNIN, PEBEPCUBHBIN cHETUMK. CxeMbl. Tabnuubl NICTUHHOCTU. [IpUMEHEHNE CHETUNKOB
B coctaBe M. Pernctpeol. Knaccudukaums: napannenbHble, nocrnegoBaTenbHble, KOMOMHUPO-
BaHHble. Pernctpbl casura. 3anoMmHarowme yCTponcTBa Ha OCHOBE NaparnsenbHbIX PermcTpos.
Pabota suenkn namartu.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmmpyemMbix (cpopmMupoBaHHbIX) KomneTeHuun: MNMK-1

B3.B.[1B.2.2 LindbpoBasa o6paboTKka TerieBU3NOHHbLIX CUrHaNoOB

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenb n 3agaun cneukypca - gaTb OCHOBHblE TEOPETUYECKME MOSIOXKEHUS Kypca, HayyYuTb UC-
nosib3oBaTb COBPEMEHHble MeToabl hopMUPOBaHNA M 06paboTKM BMOEOCUrHANOB, BKOYad
ahPeKTUBHOE KOOMPOBAHME U CXaTue.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

O60o6uweHHasa moagenb 0bpaboTkn 1 nepegavn BUOEONHGOPMaLINMK BKIoYaeT B ce0s MCTOYHUK
coobueHnn, nepegaTymk, 6nok obpaboTkM BUAEONHGOPMaALUK, NPUEMHUK U nofyvaTesb Co-
obLeHunn.

CwurHan siBnsieTcst pu3anyeckum npeacraBneHMeM coobLeHnss 1 MoxeT ObiTb NpeacTaBfeH ye-
TbIPbMS Pa3NNYHbIMK TUNAMM.

N300paxeHne MOXHO NpeacTtaBuTb B Buae 6€CKOHEYHOW CyMMbl NPOCTPAHCTBEHHbIX FrapMOHU-
YECKMX COCTaBMSAOLMX HEMPEPLIBHOIO aprymeHTa.

C uenbto MaTeMaTMYECKOrO ONUcaHnst 306paKeHNs Kak COBOKYMHOCTWN 3fiEMEHTapHbIX TOYeu-
HbIX MICTOYHUKOB N3006paXkeHns.

Cratnctuyeckne xapakTepuCTUKM OTOENbHbIX N3006paKeHUn MMET KBa3UCTaLMOHAPHbLIA Xa-
pakTtep.

[AunckpeTnsaumnsa aHanorosbiX BUAeOCUrHanoB obecneynmBaeT 3aMeHy HernpepbIBHOrO aHarsoro-
BOro BMAeOCurHana nocneaoBaTenlbHOCTbIO €ro 3Ha4YeHUM B AUCKPETHbIE MOMEHTbI BPEMEHUN —
OTCYETOB UNK BbIOOPOK.

KBaHTOBaHMe aHanoroBbiX BUOAEOCUIHASIOB MO YPOBHIO, 3aKmtovatolleecss B OKPYrieHnn 3Have-
HWI Kakgoro otcyeTa Ao 6nuxkanwero ypoBHS KBaHTOBaHNSA

KoavpoBaHue (oundpoBka) BugeocurHana, B pesynbtarte KOTOPOro 3HayeHus otcyeTta npea-
CTaBnsieTCs B BUAe YMcna, COoTBETCTBYIOLLLErO HOMEPY NOJSTYYEHHOrO YPOBHS KBAHTOBAHUS
LUndposble TB curHanel cornacHo PekomeHgauum ITU-R BT 601, doopmupyeTt umdposbie TB
CcurHanbl C MOMOLLbI0 Npeobpa3oBaHUsA aHaroroBbIX: CUrHamna SPKOCTM M LBETOPAa3HOCTHbIX
CUrHanoB B UMPOBLIE: CUrHAN SPKOCTM M ABYX LIBETOPA3HOCTHbIX CUrHanoB

AOuckpeTtHoe npeobpasosaHne Pypbe (OMNDP) n  aANCKpPeTHO-KOCUMHYCHOe npeobpasoBaHue
(OKM)obecneumBaloT CHMXEHUE CKOPOCTM nepefadn ABOUYHbLIX cumBosnoB B LITB n, cneposa-
TenbHO, YMeHbLUeHNe TpebyeMor Nonockl YacTOT KaHaNoB CBA3M

LindbpoBas omnbTpaumnsa saknoyaeTcs, B NpocTenem crnyyae, B npeobpasoBaHmMm nocnenosa-
TENbHOCTM OTCYETOB BXOAHOrO CUMrHana B nNocnegoBaTefNlbHOCTb OTCHYETOB BbIXOLHOIMO CUrHana.
OTO NO3BONSET: YMEHbLUUTb BNUSHME LLYMOB 1 NOMEX; pasaenntb CUrHanbl SPKOCTU U LIBETHO-
CTM, NOBbICUTb CYOBHEKTUBHOE Ka4eCTBO M300paXKeHns n T.4.
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PaccmoTtpeHbl meTtoabl cxaTtusa HenoasmxHbiX (JPEG) 1 noasmxHbix (MPEG-2)
dopmMa NpomMexXyToYHOM aTTecTauum: 3adveT

Koabl chopmmpyemMbix (cpopmMupoBaHHbIX) KomneTeHuun: MNMK-1

B1.B.1B.3.1 ABTOMaTM3npoBaHHble 6a3bl JaHHbIX

Llenu n 3agayum yye6HoOM AUCLUUNIUHDbI:

[laTb OCHOBHble TeopeTMYecKkme NOSTIOXKEHNSA Kypca, HayuYnTb NPOEKTUpoBaTh, peanv3oBbiBaTb U
ynpaBnsaTb aBTOMaTM3MPOBaHHbIMN BGasaMn OaHHbIX A8 pelleHns pasnuyHbiX MNPakTUYECKUX
3aja4, Hay4nTb aKTUBHO UCNOMb30BaTb A3blk SQL B pasnunyHbix 6asax gaHHbIX

KpaTkoe coaepxaHue (AuaakTuyeckue eamHULbl) y4eOHOW ANCLMNIIUHDI

OcCHOBHbIE MOHATUA cucTeM ¢ Bazamun gaHHbIX. OCHOBHbIE KOMMOHEHTLI CUCTEM C Baszamu aaH-
HbIX. [Nlonb3oBaTenn MHPOPMaLMNOHHLIX cuctem. TpeboBaHus kK CB[ n nx npemmyuecraa.
ApxuTtektypa cucteMm ¢ 6azamu gaHHbIX: Tpu ypoBHA. Mogenun gaHHbix. CYB[ n eé dyHkuum.
PacnpegenéHHble cuctemsbl ¢ 6a3amu AaHHbIX. ApXUTEKTYpa KnneHT/cepaep.

PensunoHHble cuctembl. PenaunoHHas mogesnb AaHHbIX: ObLmne NOHATUSA, CTPYKTYPbI OaHHbIX,
onepaumn Hag AaHHbIMK. OrpaHuYeHus uenocTHocTn 6asbl aHHbIX. PensumoHHasa anrebpa um
pensiuMoHHOEe UCHUCTIEHME.

Asbik SQL. CocTtaBHble YacTn SQL. OcHOBHble 3neMeHTbl s3blka: ornepaTtopbl BblIOOpkM OaH-
HbIX, MAHUNYMPOBaHUSA AaHHbIMKU, onpeaeneHns cxemMbl 6asbl 4aHHbIX

YKN3HEHHbIN UMK NpunoxeHus 6a3bl gaHHbIX. Mogenb «CywHOCTb-CBA3by. NMocTpoeHne ER-
MOZENN AN KOHKPEeTHOW 3adayn.

®OyHKUMOHanNbHble 3aBUCMMOCTU. Hopmanusaumsa oTHoweHu ©0asbl JaHHbIX. HopmanbHble
dopMbl. MHOro3Ha4Hble 3aBUCMMOCTU. 3aBUCMMOCTU COEANHEHNS.

TpaH3akumm n ux BoccTaHoBneHue. [Npobnembl napannenbHOro BbIMNOSIHEHUS TpaH3aKuuWM.
BriokmpoBku. YpoBHU n3onsaumm TpaHsakumn. besonacHocTb AaHHbIX N3bupaTtensHoe n obsasa-
TenbHOEe ynpasneHne JOCTYNoM.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (cpopmupoBaHHbIX) komneTeHuun: NMK-1, MK-2

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

Llenu n 3agayum yye6HoM AUCLUUNIIUHDbI:

Llenbto 1 3agavyammn n3yyeHust Kypca siBAsieTCA O3HaKOMIIeHWe ¢ MeTogamMu CTaTUCTUYECKOro
MOAENMPOBAHNA CIlyYanHbIX BENUYNH, ClyYanHbIX NPOLLECCOB U pagnocuctemM, obpabaTbiBato-
LLIMX CTOXaCTUYECKME CUrHarnbl, 03HaKOMMEeHMEe C COBPEMEHHbBIMU CpeaCTBaMN CTaTUCTUYECKOrO
MOAENUPOBaHUs

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

BepoaTHOCTHbIEe Mogenu. MogenvpoBaHne paBHOMEPHO pacrnpefeneHHbIX CryYyanHbIX Benu-
4YnH. Xapaktepuctuku [ CH. PasbirpbiBaHne nonHom rpynnsl codbiTui. Mprmep mogennpoBaHus
cobbiTun. MogenuposaHue guckpeTHblx CB Ha ocHOBe pasbirpbiBaHUsS COObITUA. PeKkyppeHT-
Hble MeToabl bopmupoBaHus guckpeTHblx CB. MeTog obpaTtHbix yHKuMM, meToq HenmaHa.
MeTtog cynepnosvuun . MogenupoBaHune rayccosckux CB: meton UIMT, metoa nsoTponHoro
BekTopa. MogenupoBaHue HerayccoBcknx CB ¢ ncnonb3oBaHnem rayccosckmx CB. Mogenupo-



75

BaHWe rayCCOBCKUX BEKTOPOB. CxemMa MoAenvMpoBaHNs BEKTOPOB Ha OCHOBE YCINOBHbIX MIIOTHO-
cTei BeposaTHoCTM Knaccudmkaums rayccoBckmnx npoleccoB. Beibop wara anckpetmsaumm. Me-
TO[ CKOMb3SILLEro CyMMUpoBaHUs. PacyeT BecoBbIX KoadhduumeHToB hopmupytoLero unbT-
pa. PeKkyppeHTHbIN MeToa (PopMMpoBaHUs npoueccoB. MeTond OpTOroHarnbHbIX PasfoXeHUN.
MpuHUMNBI (POPMUPOBAHUS HErayCCOBCKMX MPOLIECCOB MyTEM HENVHenHoro npeobpasoBaHust
rayccoBckux. PopmmpoBaHMe KBasUrapMoOHMYECKUX npoLeccoB. MeTon CTaTUCTUYECKUX IKBU-
BaneHToB. MeToa KoMnnekcHbIX ornbatowmx. MeTon nHdopMaunoHHoro napameTpa.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

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

b1.B.[1B.4.1 NMporpammMmupoBaHne NOrM4eCcKUX UHTerpasibHbIX cxem

Llenu n 3agayum yye6HOM AUCLUUNIUHDbI:

3HAKOMCTBO C MOHATMEM NPOrpaMMUpyeMbIX FOMMYECKNX MHTErpanbHbIX CXeM, U3yYEeHUE apxu-
TEKTYp NporpaMmMupyemMon nornkn n ocobeHHoCTen NPOEKTUPOBaHNA annapaTypbl Ha OCHOBE
NporpaMmMupyemMon Nornku.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHON ANCLMNIIUHDI

O6nactb npumeHeHusi, BoamoxxHocTh MJTINC, 0630p pelaemMbix 3agad

MM KoMBMHaLKMOHHOrO TMNa

Mporpammmnpyemas MaTpuyHasg noruka, pasnmyHbie BapuaHTbl apxutektyp MNJ1M
Peanusauusa ckobo4HbIx hopM 1 nocneaoBaTenbHOCTHbLIX (PYHKUMIA, paclumpeHne gyHKUNo-
HamnbHbIX BO3MOXHOCTEN apXUTEKTYpPbI

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

Peanusauus cnoxHoro gewmndpaTtopa Ha 6asze CPLD

Peanusauusa koHe4yHoro aBsTtomarta Ha 6ase CPLD

Apxutektypa FPGA. NMpenmyliectBa 1 orpaHnyeHmnsi. XapaktepHole 3agayun. FPGA u a3biku
onucaHusa umMdpoBoKr annapaTtypsbl

CTpykTypa dyHKLMOHanbHoro 6rnoka FPGA. PasnuyHble BapmnaHTtbl peanusaunm Ob.
TpaccupoBoyHble pecypcbl FPGA. mobarnbHble TpaccupoBoYdHble pecypcbl. CTpykTypa 6r10KoB
BBOJa-BbIBOAA.

OCcoBeHHOCTM apxXUTEKTYp pacnpocTpaHeHHbIx cemencts FPGA

Apxutektypa CPLD XC9500

O630p Hanbonee pacnpocTpaHeHHbIX CEMENCTB NPOrpamMmMmpyeMon STIormKku

O630p Hanbonee pacnpocTpaHeHHbIX CEMENCTB NPOrpamMmMmpyeMon STIormKku

Apxutektypa FPGA Spartan-2, Spartan-3

0O630p A3bLIKOB ONMCaHUs LMgpoBon annapaTypbl

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

CurHanel, nepemeHHble 1 npoueccol B VHDL.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (chopmupoBaHHbIX) KomneTeHumn: [K-1

b1.B.[1B.4.2 3kcnepTHbIe CUCTEMbI
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Llenu n 3agayum yye6HOM ANCLUUNIUHDbI:

Llenb nayyeHus kypca «kcnepTHble CUCTEMbI» COCTOUT B YCBOEHUM CNOCOBOB aBTOMAaTU3NPO-
BaHHOrMO peLleHns Hedbopmanm3oBaHHbIX UMW TPYAHO bopmanmayeMblx 3agad, Ang KOTopbIX
OTCYTCTBYET SIBHOE pelueHne n TpebyeTca akcnepTHasi OLUeHKa.

OcHoBHOM 3aga4ven JaHHOW ANCUNMNINHBI ABNAETCS U3YyYeHUe NPUHLMMIOB NOCTPOEHUS CUCTEM,
NCMONb3YHLWMX AKCNEPTHbIE 3HAHNA NS pelleHnst TpyaHO bopmanmayeMblx 3agad, Tpaguum-
OHHO OTHOCSALUUXCH K KOMNETEeHUMM YernoBeKa-aKecnepTa.

N3y4eHne gucumnnnHbl NO3BONAeT yrinybuTb 3HaHMsS B 06nactv MHPOpMaLMOHHbBIX CUCTEM, UC-
KyCCTBEHHOrO MHTEemNeKTa n cnocoboB Mx co3gaHus, a Takke 0603Ha4YNTb HETPaAULMOHHbIE
crnocoObl pelleHnst 3agad, CToAWKUX nepeq cneunanmctaMmm B pamkax OCBOEHUS ApYrnx Ancum-
NVH.

KpaTkoe coaepxaHue (AuaakTuyeckue eamHULbl) y4eOHON ANCLMNIIUHDI

HoBble NH(POPMaLIMOHHbBIE TEXHOMOMMN U KNAacCbl TPYAHO dhopManuayembix 3agad B asTomaTu-
31MpoOBaHHbIX cucTeMax obpaboTkn nHpopmaummn n ynpasneHuns. OCHOBHbIE HanpaBfieHUs UC-
cnefosaHuin B 0651aCTN UCKYCCTBEHHOIO MHTeNNekTa. Knaccugukaumst MHOOpMaLMOHHbIX CUC-
TEeM, OCHOBaHHbIX Ha 3HaHusIX. lNMoHaTne 3C, OCHOBHbIE NPOBEMbI X pa3paboTku.

Buabl akcnepTHbIX cuctem. Knaccudmnkaumsi akenepTHbIX cucteM. OCHOBHbIE XapaKTepUCTUKK
3KCNEePTHbIX CUCTEM.

MpenctaBneHne 3HaHUM C NOMOLLBIO IOTMKN NpeaukaToB. BeiBogbl B eCTECTBEHHOW OeAyKTUB-
Hown cucteme. lNony4vyeHne BbIBOAOB M onepaunn co 3HaHUAMM Ha OCHOBE NpUHLMNA pe3onto-
uun.

Mogenu npegcraBneHuns 3HaHUM Ha OCHOBE CeMaHTMYecKon ceTu. OTanbl hopmManunsaumm ce-
MaHTn4eckon cetn. OnucaHne nepapxmyecKkon CTPYKTypbl NOHATUSA U rpaduyeckne cpeacTtea
ee npouenypHoro npeacraBneHns Ha OCHOBE CEeMaHTUYEeCKOW CEeTW.

[MoHATME 1 BUOblI HEYETKOCTU B MHXEHEPUUN 3HAHUIW. HeYeTKOCTb Ha OCHOBE MHOMO3Ha4YHOCTU
WMHTepnpeTaunm n mMetoabl ee yctpaHeHus. Metoa penakcauuun. Mogenb OCKM 06 BbABNEHUN.
HeHagexHble 3HaHUA 1 BbiBOAbl. Pa3bueHne 3agad ¢ HeHaaexXHbIMU AaHHbIMWU. CyObeKTUBHbIN
Banecosckuin metoq. HeveTkas noruka.

BepoaTHoCcTHaga norvka HenonHble 3HaHUSA N HEMOHOTOHHAZA noruka. HevyeTkne oTHoOLIEHUS.
HenpoHHbIEe ceTn n anropuTMbl NX co3gaHus  0bydeHus.

MoHatne dppenma. Knactepusaums sHaHnn. CtepeoTUnHble 3HaHUS U CNocoObl X ONUCaHNs Ha
ocHoBe (ppenmoB. NprMHUMN HacnegoBaHUS MHGOPMAaL MK Kak crnocob yMeHbLIEHUS N30bIToY-
HOCTU onucaHus 3HaHnn. OnucaHne 3HaHUKM O NpeamMeTHOM 061IacTn Ha OCHOBE ceTu open-
MoB. OnucaHne geknapaTtMBHbIX 1 NPOLEAYPHbIX 3HaHWM C NOMOLLbK penmos. Jlornka pabo-
Tbl PENMOBbLIX CUCTEM (CO3[aHMe aK3eMnngapa ppenmMa, ero akTmemnsauus n opraHmsaums Bbl-
BOAA).

MoHATne 6Gasbl 3HaHUK, ee oTNu4Ymne oT Basbl AaHHbIX. [MpUHLMNLI opraHM3aunmn 6a3 3HaHuN.
OcHoBHble aTanbl pa3paboTkn 6asbl 3HAHWM..

CtpaTterus ynpasneHus n mexaHmsm soisoga B 9C. Obuime meToabl NOMCKa peLleHnin B Npo-
CTpaHCTBE COCTOSIHMI: MeToAbl nepebopa, aBpUCTUYECKME METObI NOUCKA, MeTOL PeayKLUMK.
HenyKTneHble MeToAbl MOMCKa peLlEeHNn: Ha OCHOBE NOMMKU NpeauMKaToB NepBoro nopsiaka, Me-
ToaoM OpbpaHa n metogom pesonounin. MeTogbl NnoMcka peleHnin B 60nbLINMX NPOCTPaHCTBax
cocTosiHMI. MeToabl Noucka peLleHnin B YyCNoBUAX HEYETKOCTU: HeaeTeEPMUHUPOBAHHOCTb
ynpaBneHusi BbIBOAOM, METO/ BbIBOAOB Ha ocHoBe Teopun [lemctepa-Ladepa, Ha ocHoBe He-
MOHOTOHHOW JTOrMKK

TpexkoMNoHeHTHas (3puTenibHas, MMHIBUCTUYECKAA U CLLeHapHas) opraHu3aums nHtepdenca
nonb3oatens (UIM) 3C. BnuaHne HOBbIX MHOPMALMOHHbBIX TEXHOMOMIN Ha peannua3auuio NH-
TennekTyansHoro cepsuca UIM. O6bacHeHne n obocHoBaHune peweHnn B 9C. OBbeKTHbIN noa-
xo4 K npoekTupoBaHuto M. OCHOBHbIe aTanbl TEXHOSIOMMM NPOEKTUPOBAHNSA UHTENNEKTYarb-
HbIX WM. HTepdenc akcnepTa n nonb3oBaTens.
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ABTOMaTM3NPOBaHHbIE N HEABTOMATU3NUPOBaHHbIE TEeXHOMOMMK npoekTupoBaHus NCC. NUcxoa-
Hble JaHHble Ansa npoekTupoBaHus 3C. MeToabl ynpaBneHust pecypcamu, npoueccamu, 3Ha-
HUSIMK, KaK ocHOoBa Anga npoektupoBaHus 3C. Puck npoekta NC. KoMNoOHEHTbI NpoeKkTupoBa-
Hus. CTagmn pa3paboTku, Mogenu npeacraBneHusl, ypoBHU getanmsayumn. Tanbl co3gaHus
OC Ha ocHoBe nporpamMmMHbIx obonoyvek. CTagnm cylecTBOBaHUS (KU3HEHHbIE LMKIbI CUCTe-
Mbl): JE€MOHCTPALUMNOHHBIN NPOTOTU, UCCeaoBaTeNbCKUA NPOTOTUM, 4ENCTBYHOLMIA NPOTOTUM,
NPOMbILLUNIEHHAs CUCTEMa, KOMMepYeckas cuctema

CoBpeMeHHble CUCTEMbI MALLMHHOMO 3PEHUS, OCHOBHbIE anropuTMbl 1 0630p CyLLECTBYOLLNX
aencreyowmx cuctem. O6nactTn NPUMEHEHUS CUCTEM MALLUMHHOIO 3PEHUS.

MporpammHble cpeacTtea pa3paboTkm n peanusaunn 3C: yHMBepcasrbHble A3blKM NporpaMmmMmm-
poOBaHUs, YHUBEpCanbHble A3bIK1 NpeaCTaBNeHns 3HaHUM 1 NporpaMmmMHble obonoykun. KpaTtkas
XapaktepucTtuka nporpammHbix cpeacts Jlncn, Mponor, FRL, Rule-Master, Expert-Easy, 9KO n
Ap.

TexHuyeckne cpeactea paspabdoTkm u peanusaumm 3C: Jlucn m MNMpornor- npoueccopbl. Cpeaa
pa3paboTku akcrnepTHbIX cuctem CLIPS n pabota ¢ Hel. [1pumepbl NpakTU4ecKoro NpUMeHeHns
cpencTtB paspaboTku Prolog n CLIPS.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (cpopmMupoBaHHbIX) KomneTeHumn: NMK-1

b1.B.1B.5.1 Cetn 3BM

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenb nayyeHuns aucumnnuHbl — NO3HAKOMUTb CTYAEHTOB C TeOpeTU4eCKMMM OCHOBaMU MO-
CTPOEHUS ceTen nepefaydn AaHHbIX U TEXHOSTOMNSAMU, UCMOSTb3YEMbIMU B COBPEMEHHbIX LNGpo-
BbIX ceTdax cBs3W. B 3agaym gucumnnmHbl BXOAUT U3y4eHne OCHOB Teopun nHpopmaumm, punsn-
YecKkux cpepn nepegaym U MeTogoB KOOMPOBaHMUs, NPOTOKOMOB nepegayn nHgpopmaumm B umd-
POBbIX CETAX a TakK e Hanbornee N3BECTHLIX CETEBbLIX CYXO.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

NcTopus pasBuTus TenekoMMyHUKaLMOHHbIX ceTen n ceten IBM. ObLme xapakTepucTukn ce-
Ten nepenayn AaHHbIX.

CraHpapTtunsauma ceten. Mogenb OSI.

BeegeHve B Teoputo MHGoOpMauuu.

dusnyecknin yposeHb Mogenu OSI. Cpeabl nepenayn, Moaynsaumns, KogmpoBaHue.
KaHanbHbI ypoBeHb mogenun OSI. [JomeH Konnuauim, MeToabl KOHTPONSA JocTyna K cpee. An-
napartHble agpeca, penMbl 1 KOPPEKLNSA OMOOK nepegayun.

CywectBytowme texHonornm 1-2 yposHen OSI: Ethernet, WiFi, ATM.

CeTteBou ypoBeHb mogenun OSI. KommyTauusa kaHanoB 1 koMmmyTauus naketoB. [nobansHas
agpecaums.

CeTteBou ypoBeHb mogenun OSI. MapwpyTtusauma. PunbTpauna Tpaduka.

CeTteBoe obopyaosaHue, paboTatuiee Ha 1-3 ypoBHax mogenu OSI|

TpaHcnopTHbIN ypoBeHb mogenu OSI.

CeaHcoBbIV NPOTOKOM , NPOTOKOS NpeaCcTaBNeHUs U NpuknagHon npotokon mogenn OSI.
Ctek npotokonoB TCP/IP n ero conoctaenenune ¢ mogensto OSI.

Beb 1 noytoBble cnyxobl.

Cnyx6bl kaTanoros. X.500 u LDAP

TexHonoruu nepegaym ronoca no IP cetam. MNpotokon SIP un IP-tenedoHus.

Ob6ecneyeHune 6e3onacHocTu B ceTsix ABM. Buabl atak n punbTpaums Tpadumka.
LUndpoBaHune 1 3amLéHHada nepegada gaHHbIX MO NPOTOKONaM NpuKnagHoro ypoBHS.
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3aWuLLEHHbIE KaHanbl nepeagadvn aaHHbIX. BI/IpTyaJ'IbeIe YyacCTHblE CETN.
CDopma npome)KyTquoﬁ aTTecTauun: 3adveT

Koabl chopmmpyemMbix (cpopmMupoBaHHbIX) KomneTeHuun: MNMK-1

b1.B.[1B.5.2 HagexXHOCTb MH(pOPMALMOHHbLIX CUCTEM

Llenu n 3agayum yye6HoOM AUCLUUNIUHDbI:
N3yunTb OCHOBbLI MaTemMaTM4YeCKOM TEOPUN HAOEXHOCTM.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

Cuctembl 1 anemeHTbl. BcnomoraTenbHble 1 OCHOBHbIE aniemMeHTbl. OnpegeneHne HageXxHoCTH.
Bugbl oTkasoB. Pe3epBupoBaHue. Pexxnmbl pe3epBHbIX afieMeHToB. MeTogonornsa aHanusa Ha-
AEXHOCTU. ANOCTEPUOPHLIN aHann3 HageXXHOCTU. AMPUOPHBLIN aHanu3 HageXHOCTH.
BeposaTHocTb 6e30TkasHon paboThl. CpeaHee 3Ha4YeHne u gucnepcna onmtenbHoCcTn 6e3oTkas-
Hown paboTbl. BepoaTHOCTb Be30TkasHOM paboTbl Ha MHTepBane, creayLweM 3a MHTepBasiom
6e30Tka3HoM paboTbl. IHTEHCMBHOCTbL OTKa30B. BepoATHOCTL BocCcTaHOBNEHUs. CpeaHee 3Ha-
YyeHue 1 aucnepcus OnTenbHOCTU BOCCTaHOBEHNA. MIHTEHCMBHOCTbL BOCCTaHOBEHMS. Bepo-
SATHOCTHbIE XapaKTEPUCTUKN NOToKa 0TKa30B. CBA3b YHKUUWN pacnpeerieHns Yncna otkasos C
nokasatensimm 6e30TKa3HOCTU U BOCCTaHaBNMBaeMoCTU. [lapameTp noToka oTKa3oB. 3aBucu-
MOCTb NapamMeTpa NOToKa OTKa3oB OT pacnpeneneHnn nitepasanoB 6e3oTkasHon paboTbl U
BOCCTaHOBIEHMS. ACUMMTOTUYECKNE 3HAYEHUA NapamMeTpa NOoToKa 0TKas3oB. PYHKLMS FOTOBHO-
ctn. KoadhpuumeHTbl roTOBHOCTU M NPOCTOS. [lokasaTenn ONroBe4YHOCTU U COXPaHAEMOCTH.
3aBNCMMOCTb MHTEHCUBHOCTM OTKa30B OT BpeMeHu. PacnpegeneHne Benbynna. QKCNoHeHuu-
anbHoe pacnpegeneHue. [lyacCoHOBCKUIM NOTOK OTKa30B. BeposaTHOCTHOE onncaHue noToka oT-
Ka3o0B. QKCMOHeHLMansHoe pacnpeaeneHme BpeMeHn 6e30TkasHom paboThbl Kak crieacTeme
CTaUWOHapPHOCTU U OTCYTCTBMUS nocreaenctauns. NyacCoOHOBCKMIA MOTOK Kak MPOCTENLLUNIA NOTOK.
HecTaumoHapHbIN NyaCCOHOBCKMI MOTOK OTKa3oB. CTauMOHapHbI OpAUHApPHbINA MOTOK OTKAa30B
C orpaHudeHHbIM nocnegencranemM. Cynepnosnums 60nbLLIOro YmMcna He3aBMCUMbIX MOTOKOB
0TKa30B. HopmanbHoe 1 ycedeHHOe HopMarnbHOe pacnpeaenieHnsi. AKCNoHeHUnanbHoe pac-
npegeneHne AnuTenbHOCTN BOCCTAHOBMNEHUS. DQKCNOHeHUManbHoe pacnpeneneHne nHTepsa-
nos 6e30Tka3HOM paboTbl U NOCTOSAHHOE BPEMSA BOCCTAHOBIIEHMSA.

Cuctema nocnegoBaTtenbHbIX 3N1eMeHTOB. Pe3epBupoBaHue cnucteMbl nocrneaoBaTesibHbIX
3MIEMEHTOB NPU IKCMOHEHLUManNsLHOM pacnpeneneHnn nHTepeanos ux pabotel. Cuctema napan-
nenbHbIX 3NeMeHToB. PesepBupoBaHme cuctembl NapannenbHbIX 3N1eMEHTOB NPU 3KCMOHEHLN-
anbHOM pacnpefeneHnn nHTepsarnoB ux paboTsl. CpegHee Bpemst 6e30TkasHoM paboTbl cuc-
TeMbl NapannenibHbIX 3NIEMEHTOB NPU SKCMOHEHLUMAaNbHOM pacnpeieneHmm NHTepBasoB uUx pa-
60Tbl. PasgenbHoe pe3epBrnpoBaHne cuctemMsl. PesepBrnpoBaHne cucTteMbl OQHOTUMHBIX dne-
MeHTOB. CpaBHeHMe obLlero pes3epBmMpoBaHns C NO3NIEMEHTHbIM.

Ay6bnuposaHue. PasgensHoe aybnupoBaHue cucteMbl NPy 3KCNOHEHLMaNbHOM pacnpeaene-
HUW MHTepBanoB paboTbl anemMeHToB. [lybnupoBaHue cucTeMbl Npu 3KCNOHEHUMansHOM pac-
npegeneHnn nHTepBanoB paboTbl ANEMEHTOB C Y4ETOM HEHALEXHOCTU NepPeKoYaloLLLEero ycT-
pounctBa. OnpeaeneHuve nokasatens 6€30TKa3zHOCTU CUCTEMbI CO CITOXXHOW CTPYKTYPOM.
HarpyxeHHoe pe3epBuUpOBaHME 3aMeLLEHNEM OQHOTUMHLIX 3ariemeHToB. CpaBHeHWe obLuero n
NO3NeMEHTHOro HarpyXeHHoro gybnmpoBaHus. HarpykeHHoe pe3epBupoBaHne HeOAHOTUMHBIX
anemeHToB. CpaBHeHUe 3(PPEKTUBHOCTN 0OLLErO 1 NO3NIEMEHTHOro pesepBupoBaHnd. Ckonb-
3auee pesepupoBaHune. CKonb3sllee pesepBupoBaHue npu aKCNoHeHLMansHoOM pacnpegene-
HUW MHTepBanoB paboTbl 3NeMeHTOB. ABTOHOMHbIE YCTPOMCTBA C OOLLMM pe3epBUpPOBaHMEM.
ABTOHOMHbIE YCTPOMCTBA C OOLLMM pe3epBOM MpU IKCNOHEHLUManbHOM pacnpeneneHnm nHTep-
BanoB paboTbl 3N1IEMEHTOB.
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AybnuposaHue B HeHarpy>xeHHOM pexume. [lybrnvpoBaHne anemeHTa B HeHarpy>eHHOM pe-
XMMe Npu 3KCMOHEHUManbHOM pacrnpefeneHmm nHtepsanos ero pabdoTtel. HeHarpyxeHHoe
KpaTHOe pe3epBMpOBaHME CUCTEMbI NPU SKCMOHEHLUMANbHOM pacnpeienieHnm nHTepBasnos pa-
00Tbl anemMeHTOB. HeHarpyxeHHoe Ayb6nnpoBaHne cucTeMbl NOCeAoBaTeNlbHO COeANHEHHbIX
3IEMEHTOB NPU SKCMOHEHUManNbLHOM pacnpeneneHnm nHTepsasnoB nx paboTsl. [ponsBosibHoe
YNCO pPe3epPBHbLIX YCTPOMUCTB B HEHArPY>XEHHOM pexume.

PesepBupoBaHue cuctemsl Npu pacnpeneneHnn Benbynna nHtepsanoB 6e30TkasHoM paboTbl.
PesepBupoBaHue cuctemsl Npu ycedeHHOM HoOpMasibHOM pacnpegesnieHum nHTepsanos 6e30T-
KasHoW paboThl.

MpeomeT Teopumn maccoBoro obcnyxmsaHu4. MNoTok TpeboBaHnn n BpeMsi 06CnyXMBaHUS.
[Mpouecc ob6cnyXmMBaHUSA Kak MapKOBCKUIA Cry4anHbIn npoLecc.

OCHOBHbIE TUMbI CUCTEM MACCOBOro obcnyXunsaHus. lNepexogHble BEPOATHOCTU B CUCTEME
MaccoBoro obcnyxmaHus ¢ notepsamu. Cuctema andpdepeHumansHbiX ypaBsHeEHU st onpe-
AerneHnsa BeposATHOCTEN COCTOSIHUI CUCTEMbI MaccoBOro obcnyxxmsaHus ¢ notepsamu. MNpe-
AerbHble BEPOSATHOCTN COCTOSHUI CUCTEMbI MAcCoBOro obcnyXxmneaHusa ¢ notepsmun. Cucrtema
MaccoBOoro obcnyxmBaHusi ¢ octaHoBkor. CucTemMa MacCcoBOro obcnyXnBaHus ¢ ovepeasmu.
MpenenbHble BEPOSATHOCTU COCTOSIHUI CUCTEMbI MAcCOBOro 0BCnyXnsaHusa ¢ ovepeasmmn. Cuc-
Tema MaccoBOro o6cnyxmBaHUs C orpaHMY4eHHON oYepenbHo.

YpaBHeHus, onpegensitolmne BepoaTHOCTM COCTOSIHUA BOCCTaHaBNMBAEMON cUCTeMbI 6e3 pe-
3epBupoBaHnNA. BeposaTHOCTM COCTOSHMIN BOCCTaHaBNNBAEMOW CUCTEMbI 6e3 pe3epBnpOoBaHus,
paboToCcnocobHOM B Ha4anbHbIN MOMEHT BpeMEHU. BEpOATHOCTM COCTOSIHUIA BOCCTaHaBnmBae-
MOW cucTembl 6e3 pe3epBUpPOBaHNA, PEMOHTMPOBABLLENCS B HaYarbHbIA MOMEHT BPEMEHU.
OcHoBHble BUAbI 3agay AyonupoBaHus ¢ BocctaHoBneHnem. Obuiee pelleHne ypaBHEHUI, on-
penensaroLwmnx BEPOATHOCTU COCTOSIHUI AyONMpoBaHHOW CUCTEMBI C BOCCTaHoBreHneM. [y6nu-
poBaHHasi cucTemMa C BOCCTaHOBeHMeM, paboTatowasn no nepBoro otkasa. [lybnnposaHHas
cucTeMa C BOCCTaHOBEHNEM MHOIOKPATHOIO UCMOMb30BaHNSA C OAHOW PEMOHTHOW Bpuragon.
AybnuposaHHas cuctema ¢ BOCCTaHOBMEHNEM MHOIOKPATHOIO UCMOSMb30BaHWs C ABYMS pe-
MOHTHbIMKW Bpuragamu.

Llenu ncnbiTaHnn Ha HagexHocTb. [NnaHnpoBaHue ncnbiTaHun. Beibopka 1 ee xapakTepUCTUKMN.
MapameTpuyeckne n HenapameTpu4eckne 3agaymn CcTaTMCTUYECKON OLEHKN nokasaTenemn Ha-
AEXHOCTU. DMNMPUYECKOe pacnpeaenieHme anuTenbHOCTU MHTepBana Ao nepBoro oTkasa. ['mc-
Torpamma Bblbopkn. HapaboTka Ha oTka3. BbibopoyHble MOMEHTbI. CTaTUCTUYECKUE OLIEHKM
nokasarernen BocctaHaBnmeaemocTn. OueHka koadnumeHTa roToBHOCTU.

lMocTaHoOBKa 3agayum oueHnBaHNA napamMmeTpoB OYHKUUIN pacnpegeneHnin. CBOMCTBa OLEHOK.
HepaBeHcTBO Kpamepa-Pao. NHTepBanbHas oueHka napaMmeTpoB (OYHKLUI pacnpeneneHuni.
OueHka MakcnmanbHOro npasgonogobusa napameTpoB OYHKUMK pacnpeneneHns. NoctaHoBka
3aa4m NpoBeEPKM rMNoTe3 0 napameTpax PyHKUunn pacnpenenexus. Kputepumn HerimaHa-
MupcoHa. MNMpoBepka NpOoCToNn rMnoTesbl 0 NnapaMmeTpax PYHKUUK pacnpeneneHnsa npoTus
CNOXHOW anbTepHaTUBbI.

OueHka cpegHero BpeMeHn 6e3oTkasHon paboTbl npu ncnbiTaHusax no nnady (N, b, r) B cnyyae
3KCnoHeHumnanbHON Moaenu pacnpeaenenus gnutenbHocTn 6esoTkasHon paboTtbl. CBoncTBa
OLIEHKM cpeaHero BpemeHun 6e3otkasHom paboTbl npu ucnbiTaHnax no nnavy (N, b, r) B cnyyae
3KCMNOHeHUMansHoOM Moaenu pacnpeneneHus onutensHoctTn 6e3oTkasHon paboTel. Pacnpene-
neHne OUeHKM cpeHero BpeMeHu besoTkasHon paboTbl npu ucneitTaHusx rno nnavy (N, b, r) B
crny4ae 3KCNoHeHUnanbLHOM Mogenu pacnpeaeneHus AnnutensHoCcTn 6e3oTkasHon paboTsl.
CpeaHee 3Ha4veHune n gucnepcus NpoaormknTensHOCTH ncnebiTaHnin no nnady (N, b, r) B cnyvae
3KCnoHeHumnanbHONn Moaenu pacnpeaenenus gnutenbHocTn 6esoTkasHon paboTtbl. OueHka WH-
TEHCMBHOCTU OTKa30B U BEPOATHOCTN B6e30TkasHon paboTbl npu ucnblitaHuax no nnany (N, b, r)
B CIly4ae SKCMOHeHLUManbHon Moaenu pacnpegeneHuns anMrenbHocT 6e3oTkasHom paboThbl.
OueHka cpegHero BpeMeHn 6e3oTka3Hon paboTbl Npu ncnbiTaHnax no nnady (N, B, r) B cnyyae
3KCnoHeHumnanbHON Moaenu pacnpeaeneHus gnutenbHocTn 6esoTkasHon paboTol. Mpoaosmkm-
TenbHOCTb UcnbiTaHu no nnany (N, B, r) B crniyyae akcnoHeHUmnanbHOM Mogenu pacnpeaene-
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HUA anuTenbHoCcTn 6e3oTkasHom paboTbl. OLueHKa MUHTEHCUBHOCTWN OTKa30B N BEPOATHOCTU Bes-
oTKasHom paboTbl Nnpu ucneiTaHusx rno nnany (N, B, r) B crniyyae akcnoHeHumansHon Moaenu
pacnpegeneHus AnuTenbHocTn 6e3oTkasHom paboTbl. OueHKa MHTEHCUBHOCTU OTKa30B U Be-
poATHOCTKN 6e30Tka3HoM paboTbl Npu ucnblTaHuax no nnany (N, B, T) B cnyyae akcrnoHeHuu-
anbHOW MoAenu pacnpeneneHnsa anntenbHocTn 6e3oTkasHon paboTbl. OueHka MHTEHCUBHOCTU
OTKa30B npu ucneitTaHnsx no nnavy (N, b, T) B cnyvyae akcnoHeHumMansHoOM Moaenun pacnpege-
neHvs anutensHocTn 6e3oTkasHon paboTol. [IpoBepka COOTBETCTBUSA TEXHNUYECKUM YCNOBUAM
BENUYMHBbI CpeiHero BpemMeHn 6e30TkasHom paboThbl (B Cnyyae 3KCNOHeHUnansHou Mmogenu
pacnpeneneHnsa gnutensHocTn 6e30TkasHom paboThl). NMpoBepka COOTBETCTBUS TEXHUYECKUM
ycrosusam npu ucneitaHnsx no nnady (N, b, r) (B cnyyae akcnoHeHuuansHoOW mogenu pacrpe-
AeneHns onutenbHoCTM 6e30TkasHoM paboThl).

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmmpyembix (cpopmMupoBaHHbIX) KomneTeHumun: MNMK-1

b1.B.[1B.6.1 TeopeTnyeckme oCHOBblI paanOTEXHUKN. HacTb 2

Llenu n 3agayum yye6HOM AUCLUUNIUHDbI:

dopMmnpoBaHue y CTyLEeHTOB KOMMIIeKca 3HaHUW, YMEHUN U HaBbIKOB MO TEOPUN PagnNOTEXHU-
YecKkux Lenen n curHanos, obydyeHne MeTodam aHanmsa U OCHOBaM CUMHTE3a pagnoTexHuye-
CKMX YCTPOWCTB, a Takke MeTodaM U3MEpPEHUs XapaKTepUCTUK pPaguoTEXHUYECKUX Lenen.
maBHas 3agava - ycBOEHME OCHOBHbIX METOAOB aHanm3a u CMHTe3a CUrHasnoB B SIMHENHLIX pa-
anouensix, oBrnageHne HaBblkaMu U3MEPEHUN BPEMEHHbIX U YAaCTOTHbIX XapaKTepUCTUK SIMHEN-
HbIX Lenen.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

[MpeobpasoBaHne cuUrHanoB B HEMWHENHbIX paavoOTEXHUYECKMX uensx. besbiHepunoHHble He-
nVHerHble npeobpasoBaHWs curHanoB. BHelHWe xapakTepucTuku Oe3blHEPLUUOHHbBIX Henu-
HEeNHbIX 9nemMeHToB. KyCOYHO-HENVHEenHas U CTeneHHas annpoKCcuMauus XapakTepuUCTUK
HEeNUHenHbIX anemeHToB. CrekTpanbHbii cocTaB Toka B 6e3bIHEPUMOHHOM HENUHENHOM
aNeMeHTe Mnpu rapMOHMYECKOM BO3OEeNCTBUWN. HernvHenHble UCKaXeHusa B yeunutene ¢ pesu-
CTMBHOW Harpy3kon. HenvHenHble pe3oHaHCHble YCUNUTENN N YMHOXUTENU 4actoTbl. besbl-
HEePUWOHHbIE HennHerHble npeobpa3oBaHUs CYMMbl rapMOHMYECKUX curHanos. [lpuHumn pa-
00Tbl HENMMHENHOro pes3oHaHCcHoro ycunutens. KonebaTenbHas XxapakTepucTuka ycunutens.
KoadbdpuumeHT nonesHoro AencteBus ycunutens. [MpuvHUMN pe30HaHCHOro YMHOXMUTENs Yac-
TOTbl. KOMOMHAUWOHHbLIE YacTOTbl MNpW MNOAUrapMOHUYECKOM BO3OENCTBUU Ha HENMUHENHbIN
3MIEMEHT CO CTENEeHHOWN XapakTepucTukon. AmMnnuTtyaHas mogynauusa. [eTekTmpoBaHue aw-
NAUTYAHO-MOAYNUPOBaHHbIX curHanos. [lpuHuun paboTbl amnnuTygHoro moaynatopa. [lo-
nyyeHue curHanoB c ©GanaHcHon moaynsumen. MpuHumn getektnposaHua AM- curHana. Yr-
noesas mogynsaums. [eTekTMpoBaHue cuUrHanoB C Yyrnosow mogynsauven. llonyyvyeHue curHa-
nos c yrnosou mogynaumen. MpuHumn paboTbl (PasoBOro M YacTtoTHOro AeTtekTopos. [oc-
TOMHCTBA W HeOOCTaTKM YacTOTHbIX [eTeKTopoB C npeobpasoBaHnem UM B AM 1 B OM.
MpeobpasoBaHne CcUrHanoB B JIMHEWHbIX NapamMeTpuyeckux uensx. [NpoxoxageHue curHanos
Yyepe3 pe3nCTUBHblE MapameTpuyeckue uenwu. [peobpasosaTtenb 4YacTtotel. [loHATME napa-
mMeTpudeckon uenu. CnekTp Toka B MapaMeTpuyeckoM pe3vCTUMBHOM OBYXMOMOCHUKe. Pea-
nu3aums napameTpuyeckmx pPe3nCTUBHBLIX 3reMeHToB. [lpeobpasoBaHue 4acToTbl, CUHXPOH-
Hoe AdeTekTupoBaHue. [puHUMNLI NapaMeTpuyeckoro YCuneHus. JOHepreTuyeckue COOTHoLLe-
HUA B MNapamMeTpu4ecKnx peakTuBHbIX 3nemeHTax. Cxema 3amelleHus napameTpu4ecKkoro
KoHOeHcaTopa. Peanusaumss napameTpuyecku ynpasnsieMblX peakTUBHbIX arieMeHToB. Of-
HOKacKaHbIM napamMeTpuyecknin yeunurtenb. AKTUBHbIE Lenn ¢ obpaTHOM CBA3bIO U aBTOKOme-
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batenbHble cuctembl NepegatoyHas (PyHKUMA JIMHEMHOW CUCTEMbl C OOpaTHOWM CBA3bIO.
MpumeHeHne obpaTHOM CBA3M B paanOTEXHMYECKMX YCTponcTBax. NonoxutensHas U oTtpuua-
TenbHasa obpaTHas cBs3b. Micnonb3oBaHMe OBpaTHOW CBA3W AN YNYYLWEHUS XapakKTepUcTuk
ycunutenen. YCTOMYMBOCTb Lenen ¢ obpaTHOM cBA3bi. Kputepuin yCTOMYMBOCTU. AKTUB-
Hble RC — dwunbTpbl. OnepaumoHHbIn  ycunutens. [puHumMn noctpoeHnsa akTuBHbIX RC —
uenen Ha OCHoBe onepauynoHHoro ycunutens. MacwTtabHbin yeunutens. AHanoroBbli UHTe-
rpatop. ®unbTp HWKHUX YacToT. ABTOreHepaTopbl TFapMOHUYECKUX KonebaHun. Ycnosus
BO3byxaeHus konedaHun. CamoBo3byxaeHne aBToreHepaTtopa C TpaHcgopmMaTopHon o06-
paTHOM CBA3blO. TpexToyeyHble aBToreHepaTopbl. ABTOreHepaTopbl rapMOHUYECKNX kKoneba-
HU. CTauMOHapHbIN pexmm paboTbl. MeTog ykopoyeHHOro ypaBHeHusi. CpeaHsast KpyTusHa
aKTUBHOIO 3remeHTa. 3aBUCUMOCTb pexmnma BO3OyXOeHus aBToreHepaTtopa OT Bblbopa
paboyen TOYKM aKTUBHOMO 3fieMeHTa.

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

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

B1.B.1B.6.2 Pagnodunsnyeckme metoabl

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

YyebHasa aucumnnuHa «Paguodusnyeckne mMetogbl» CTaBUT CBOEW LENb0 U3ydyeHue ¢uau-
YEeCKMX OCHOB paguvouavkm U MNPUMEHEHUa paanodU3nYeckux METOA0B B pasfnyHbIX 00-
nacTax Haykn U TEXHUKN, MeanumHe, 3KOSTOrmu.

OcHoBHble 3aga4v ANCLUUNNUHBI:

— W3YYMTb IKCMEPUMEHTasbHble OCHOBbI PaavoOMU3NKM U pacCMOTPETb SBMEHUs, paguo-
dnamyeckme MeToabl, HalweaLwme cBoe NPUMEHEHNE B HayKke, TEXHUKE, 3KONOrMn N MeanuunHe;
— YCBOMUTb OCHOBHbIE MOHATUSA PaaNOdU3NKN, OCHOBLI Paanodmn3nyeckux MeToqoB uUccrneaoBa-
HUSA N ONArHOCTUKU.

KpaTkoe coaepxaHue (AuaakTuyeckue eamHULbl) y4eO6HOW ANCLMNIIUHDI

MpeameT n 3agayn pagnouankn. Bo3aMOXHOCTbL NpakTUYeCcKoro NpUMEHeHUs pagnogusmn-
YeCcKnx MeTodoB B 3Konormn u meguuuHe. [uanasoHbl pagnoBonH. Obuwaa xapakrepucTuka
BbICOKOYACTOTHO-TEPMUYECKOro aHanusa. dnsmnyeckme OCHOBbI MeToda. Buabl ayeek, npu-
MEHSIeMbIX MPU BbICOKOYACTOTHOM aHanmse. SKBUBANEHTHbIE 3NEeKTPUYeCcKMe CXeMbl SYEWKU.
dusmnyeckne npouecchl, Mnpoucxogslime rnpu BbICOKOYACTOTHOM aHanuse. CKUH-3ddEKT.
dakTopbl, BAUSIOWME Ha TOYHOCTb WU3MEpeHun. IKkpaHupoBaHwe. MeToabl KoMneHcaumm pa-
ANOUN3NYYEHNIO (aHU3OTPOMHbIE, aKTUBHbIE, HernuHenHble). [AnanekTpudyeckme M MarHuTHble
csoncTtBa buonorunyecknx cped. [lpoHuuaemMocTb Buonornyecknx cpen Ans pagnousnyde-
HUS.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (cpopmupoBaHHbIX) komneTeHuun: NMK-1, MK-2
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B1.B.1B.7.1 OcHoBbI KpunTorpadumn

Llenu n 3agayum yye6HOM ANCLUUNIUHDbI:

[Mo3HaKOMUTL CTYQEHTOB C OCHOBaMu LWMPOBaHNA U 3alinTbl MHopMauun. MNocne npoxox-
AEHns Kypca CTyOeHT [OSPKeH 3HaTb OCHOBbl MeTOAO0B LUMdpOBaHUsS MHpoOpMaumm C pas-
NNYHBIM  YPOBHEM KPUNTOCTOMKOCTU. CTyAeHT [O/MKeH YMeTb NporpamMHO peanu3oBaTb
BbILLEYNOMSHYTbIE METOAbI.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eamHULbl) y4eOGHON ANCLMNIIUHDI

OcHoBbI MHOPMaLUMOHHOM 6e3onacHOCTU 1 3awmTa nHopmaumu. ctopusa kpuntorpagun.
OcHoBHble TepMuHbI 1 onpegenenuns. Knaccndpukaumnsa wngpos. Wndgpsl 3ameHsl. Wndpbl ne-
pectaHoBku. LLUndpbl rammmpoBaHunsa. KomGuHMpoBaHHble Wngpsl. LLndpoBaHme ¢ OTKpbITbIM
KnoyoMm. Xew-pyHkuuun. Kpuntorpaguyeckne npoToKosibl. NPOToKonbl obmeHa kntovamu. MNpo-
TOKOMbl ayTeHTUdUKaumm (naeHTudunkaumm). NMpoToKosbl ANEeKTPOHHOW LMGpoBOM NOANUCK.
OcHoBbl kpunToaHanusa. CteraHorpadus. KognposaHue nHgopmaumu.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl hopmupyembix (chopmupoBaHHbIX) komneTeHumun: OlK-4

B1.B.[1B.7.2 TexHun4eckne cpeacTsBa 3almTbl UHTENSIEKTyarlbHON COGCTBEHHOCTU
Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:
N3yyeHne OCHOB MOCTPOEHUsT MNOACUCTEM 3awWuTbl MHMOPMauMMm B  WHEGOPMALMOHHO-
KOMMYHMKaLMOHHbLIX CUCTEMax pasfIYHOro HasHayeHus, OCBOEHNE NMPUHLMUMNOB (DYHKLMOHUPO-
BaHWNS1 COBPEMEHHbIX CUCTEM MAeHTUdMKaUUM N ayTeHTUgnKkaLmm.
KpaTkoe coaepxaHue (AuaaKkTuyeckue eamHULbl) y4eOGHON ANCLMNIIUHDI
KoHuenuusa TexHn4eckom 3awmTbl MHopmauun. MHdpopmauusa Kak npeameT 3awwmTbl. ICTOYHM-
KM OnacHbIX CUrHanoB. TexHu4eckne KaHanbl yTedku uHgopmauun. MeTtogbl 4oObIBaHUS UH-
dopmaumm. MeToabl MHXEHEPHOWN 3aLUNTbl U TEXHUYECKON OXpaHbl 06BbEKTOB. MeToabl CKpbITUS
nHopmauumn n ee Hocutenen. CpeacrTBa TexHMyeckon passeaku. Cpeacrea npegoTepalleHus
yTeUYKM WHOpMaUUn no TEXHUYECKMM KaHanam.
dopmMa NpomMeXXyToYHOM aTTecTauum: 3adeT

Koabl hopmupyembix (cpopmmupoBaHHbIX) komneTeHumun: OlK-4

b1.B.1B.7.1 3awuTa nHcpopmaumMm B MUKPOINEKTPOHUKE

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

KpaTkoe coaepxaHue (AuaaKkTuyeckue eamHULbl) y4eOGHON ANCLMNIIUHDI

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3aveT

Koabl hopmupyembix (chopmupoBaHHbIX) komneTeHumun: OlK-4
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MpunoxeHue 4. AHHOTaLUM NpPOrpamMm NPakTUK
Y4yeOHas BbluMCnUTENbHasA NpakTUKa

1. LUenu yye6HOM BbIYMCNUTENBHOWN NPAKTUKK

Llensamu y4ebHON BbIMUCANTENBHOM NPAKTUKN ABNSAOTCS: 3HAKOMCTBO C OpraHu3aunen
Hay4yHbIX uMcCcrnegoBaHUW B nabopaTopusx YHMBepcuTeTa, NPOPUIBbHbLIX Hay4HO-
nccnegoBaTesibCKUX MHCTUTYTOB, HAYYHO-UCCNeA0BaTESNTIbCKUX U NMPOMBILLAEHHbIX Op-
raHu3auun, 3akpenneHue u yrnybneHme 3HaHUA U YMEHUIW, NOSTyYEHHbIX B Npouecce
TeopeTn4eckoro obyvyeHna B pamkax ydebHoro nnaHa; oopMMpoBaHUE 3SfIEMEHTOB
oOLLeHayYHbIX, COLNanbHO-IIMYHOCTHBIX KOMNETEHUNN; npuobpeTeHne npakTn4ecKmnx
HaBbIKOB, KOMMNETEHLMI, a TaKkKe OrnblTa CaMOCTOATESNIbHOW npodeccnoHanbHoOn aes-
TENbHOCTU, CMOCOBCTBYIOLWMNX YCNELWHOMY OCBOEHUIO cneunanbHbiX AUCUMMNNH, N3y-
YaeMblX Ha NocreaylLwmx Kypcax B COOTBETCTBUN C TpeboBaHNAMM 1 KBanuduKaum-
OHHOW XapakTepuctukon bakanaspa, yctaHorieHHbiMM ®IOC BO no HanpasneHuto
03.03.03 Pagunocdunsmka, Ha OCHOBE MU3Yy4YEHUA COBPEMEHHOMO MNPUKNagHoro u crneuma-
NN3NPOBAHHOIO NPOrpaMMHOro obecneyeHus.

2. 3apayvm y4eOHOM BbIYUCIIUTENBHOWN NMPaKTUKK

3agayamu y4eBHOW BbIMUCIIMTENBHON NPaKTUKA ABMATCS:

- O3HAKOMIIEHUE CTYEHTOB C BbIMUCINUTENBHLIMUA MOLLHOCTAMMU Kadeap pagnodusnki 1 anek-
TPOHUKMU;

- NPaKTU4YeCcKoe OCBOEHWEe onepaLMOHHbIX CUCTEM U COBPEMEHHbIX KOMMbIOTEPHbIX 060MoYeK;

- 3aKpenneHne 1 pacluMpeHne HaBbIKOB UCMOMb30BaHWUSA NakeToB NPUKIaaHbIX NPorpaMmm;

- 03HaKOMIIeHMe CO cneunanu3MpoBaHHbIMKA NakeTaMu MporpaMmM KOMMbIOTEPHOro MOAenupo-
BaHWUS U NPOEKTUPOBAHUS;

- co3aaHue u oPopMIieHMEe OTYETOB.

3. MecTo y4yeOHOM BblYUCNUTENBLHOM NpakTUKKN B cTpykType OOl 6akanaBpuarta

YyebHasa (BblMUCUTENbHAs) npakTuka 6asupyeTcs Ha cregyrwmx pasgenax yvdebHoro
nnaHa: ryMmaHUTapHbIv, CoOUManbHbIN U AKOHOMUYECKUI LINKIT, MaTEMaTUYECKUNA N €CTECTBEHHO-
Hay4YHbIM LUK, NpodeCcCUOHanbHbIM LUK, a Takke Kypcax, NpeglecTBYOWNX NPOXOXOeHMUIO
AaHHOro Bmaa npakTukn: MatemaTudeckurn aHanua, AHanutuyeckass reomeTtpus U JluHenHas
anrebpa, NHdopmaTnka, ANroputMbl U A3bIKKM NPOrpaMMUPOBaHUS.

Ans npoxoxaeHns y4ebHon (BbIMUCNIUTESbHOM) NPaKTUKN CTYOEHTbl LOSMKHbI:

3Hamep:

- OCHOBHbI€ MOHATUS U MeTOAbl MaTEMaTMYECKOro aHanuaa;

- OCHOBHbI€ MOHATUS U MeTOAbl aHaNUTUYECKON reoOMeTpun 1 NMHENnHon anrebpsl;

- napagurmy 06 bEKTHO-OPUEHTUPOBAHHOMO NPOrpaMMMPOBaHUS;

- DOCTOMHCTBA U HeJOCTaTKM pasfnUYHbIX BUOOB KOMMbIOTEPHOMW rpaduku, LBETOBbLIE MOAe-
nn, nanuTpbl, opmaTbl XpaHEHNSA rpaduKn C BO3MOXKXHOCTBIO MPUMEHEHUST Pa3fnUYHbIX anro-
PUTMOB CXaTusi, BO3MOXXHOCTN COBPEMEHHbIX PEAAaKTOPOB;

- 9Tanbl pa3paboTkn NporpaMm U OCHOBHbIE MOHATUS CTPYKTYPHOIO NPOrpaMMUpOBaHus;

- Cnocobbl opraHM3aunn JaHHbIX;

- OCHOBHbI€ 3fIEMEHTbI A3blka C++;

ymems:

- NPUMEHATb MaTeMaTu4eckne MetTobl, PU3NYECKNE U XUMUYECKME 3aKOHbI OS5 peLleHns
npakTU4eCcKnx 3agav;
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- MPUMEHATb MEeTOAdbl aHANUTUYECKOW TreoMeTpun U NIMHEeNHOW anrebpbl Ana pelueHus
npakTU4ecKnx 3agauv;

-  NPUMEHATb CpeacTBa  KOMMNbIOTEPHOWM  rpadmkm  ana  oPOpMNEHUss  Hay4yHo-
nccnepoBaTenbcknx, 6akanaBpckux paboT, Ans BM3yanu3auumn AaHHbIX, NOMYyYEHHbIX B Npo-
dreccnoHanbHOW AesTeNbHOCTY;

- paspaboTaTb 3 EKTUBHLIN anropuTm,

- BblOpaTb COOTBETCTBYIOLLMNE A3bIKOBLIE CPEACTBA,

- onpeaenuTb CTPYKTypy obpabaTtbiBaeMbiX JaHHbIX;

- HanMcaTb U JOKYMEHTUPOBATb HAAEXHYH U NIEerko MogmduumMpyemyto nporpaMmmy

enadems:

- MeETOAaMM NHTerpanbHOro u andpdepenumansHOro NCHNCNEHUs;

- METOAAMM aHANUTUYECKO reoMeTpum U NMHENHON anrebpsl;

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

- HaBblkamun paboTbl B paCTPOBbLIX U BEKTOPHbLIX peaakTopax rpadomku;

- NpeAcTaBnNeHNSAMN O B3aUMOCBA3N OUCUMUMNIMH creumnanm3aunm, o NosIHOM LUKIe N3rotos-
NEHNS UHTErparnbHbIX CXEM.

B pesynbTtate npoxoxaeHusa y4ebHOM BblMNCIMTENBbHON NPAKTUKN CTYAEHTbI NpuobpeTatoT
3HaHUSA, YMEHNS M HaBblkW, HeoOXoauMble ONsi OCBOEHMS OMCUMNINH NpodheCccMoHanbHOro
UMKna n gucuunimH npounsHomn.

4. ®opmMbl NpoBeAeHUA Y4eOHOW BbIHYUCTTUTENTBHOM NPaKTUKN

Y4yebHas BblUMCNUTENBbHAA NpaKTUKa NPOBOAUTCS B (hOpMe YCTAHOBOYHbIX JIEKLUIN, SKCKYp-
CUI MO Hay4yHo-obpasoBaTernbHbIM noapasgeneHnam n nadopatopusam BIY, BeinonHeHnsa 3aja-
HUI.

5. MecTo n Bpems npoBeaeHUA Y4eOHON BbIYUCIIUTENTBHOWN NPaKTUKN

YyebHasa BbluMcnnTenbHas npakTuka NnpoBoANTCS B nabopaTtopusix kadeap pagnodunsnkm 1
ANEKTPOHUKM conaunyeckoro akynsteTta BIY.
Ob6wasn TpyaoeMKocTb y4ebHOM NpakTuUKu coctaBnseT 3 3a4eTHbIX eanHuubl (108 yacos).
Bpemsi nposBefeHna y4ebHOM BbIMUCINTENBHOM NPAKTUKK - MOCIe 2 Kypca B UKOHEe-Uone Me-
csue (2 Hegenun)

6. DopMbl NPOMEXYTOYHOWU aTTecTauum (MO MTOoramMm NPOU3BOACTBEHHOW NMPaKTUKU) —
3aWmTa oTyeTa, 3a4yeT

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

n poun3BoacTBeHHasA Hay4YHO-UCCrieaoBaTesibCKadA NPaKTUKa

1. Uenu u 3agaum nponsBoaCTBEHHOW NPaKTUKU

Llenb npou3BoACTBEHHOW MPaKTMKM COCTOUT B O3HAKOMIEHUSI CTyAEHTOB C Buaamu OGyaylien
npodpeccuoHanbHoOM AeATenbHOCTU (MPOEKTHOW, OpraHn3aLMOHHO-TEXHONOMMYECKON, Npon3Boa-
CTBEHHO-YNpPaBrieHYeCKON, Hay4HO - UCCrneaoBaTenbCkon 1 T. M.), OPMMPOBAHUS NMPAKTUYECKNX
HaBblkOB, YMEHWI, MpUOBPETEHNS  OMbiTa  BbIMNOSNIHEHUS  UHXXEHEPHbIX W Hay4Ho-
nccnenoBaTenbCkMxX paboT, NPUMEHEHNM COBPEMEHHbIX PaaModU3NYecknx 1 MHPOPMaLIMOHHBIX
TEXHOMOTMMA.
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2. Bpemsi npoBeaeHMsA Npon3BoACTBEHHOW NPaKTUKKU
Cpokn npoBeaeHust MpakTUKW:  MNpakTuka NpoBOAUTCA B LUECTOM CeEMecTpe mnocne
TpeTbero Kypca B uofie-aBrycte Mecaue NpoaosKUTeNbHOCTb NpakTukn 2 Hegenu (108 yacos/3
3eT).

3. ®opma npoBeaeHUs1 NPOU3BOACTBEHHOW MPAKTUKMK - [1pon3BOACTBEHHANA NpaKTUKa
npoBoanNTCA Ha kadeape paamoumsmkn BopoHexckoro rocyHnsepcuteta, 8 HUA comnankm
BopoHexckoro rocyHmBepcuTeTa, Ha NpeanpusTusix pagnoanekTpoHHON NPOMbILLAEHHO-
cTu.

4. CopepxxaHune NpPon3BOACTBEHHOMW NPaKTUKN

ObLee 3HaKOMCTBO C MECTOM MPOBEAEHUS NPAaKTUKN. IHCTpYKTaX No TexHuKe 6e3onacHoCTu.
OcBoeHue TeopeTnyecknx, NPUBOPHBIX U KOMMLIOTEPHBLIX MHCTPYMEHTOB.

PaboTbl N0 HayanbHOMY 3aTany uccrnefoBaHust, paboTbl N0 CPeanHHOMY aTany UccnefoBaHus,
paboTbl MO 3aKMHYUTENBLHOMY 3Tany UccrneaoBaHus.

Bo Bpems npoBefeHnsi NPOM3BOLACTBEHHOW MPAKTUKM UCMNOSb3YHTCA Crieayrolme TeXHO-

nornum:

- NPUBOpPHbIE N3MEPEHUS aHanNoroBbIM1 Npudopamu;

- NPUBOpPHbIE N3MepeHns UMpoBbIMU Npubopamu;

- aHaNUTU4YeCKNE BbIYUCIEHUS, B TOM YUCIIE KOMMbIOTEPHbIE;

- YACIEHHbIE BbIYUCIIEHUS, B TOM YUCSIE KOMMbIOTEPHbIE;

- aHanorosoe MofenvpoBaHue MpoLeccoB N YCTPOWCTB MOCPEACTBOM CO3[aHUSA Make-

TOB;

- UMdppoBoe MoaeNUpoBaHNE NPOLIECCOB N YCTPONCTB Ha KOMMbIOTEPE.
MpepycmatpmBaeTcs NpoBeAeHNe CaMOCTOSATENbHON paboThl CTYAEHTOB MO KOHTPONeM npe-
nogasatend. OcyuiecTBnserca obyvyeHne npasuriam HanMcaHUs HaydHbIX OTYETOB U TPEHU-
POBKM OKNAA0B O pe3ynbTaTax UccrefoBaHuin.

NHaouBuayanbHble 3ajaHus Ha BeCb nepuo Npou3BOLCTBEHHOW MPAKTUKK npeasaratoT-
CSl KaXXOoMy CTYAEHTY ero Hay4dHbIM pykoBoauTenem oT kadegpbl. CTygeHTam Heobxoaumo
BECTM NOAPOOHbLIN OHEBHUK MPAKTMKK, HE CTECHATBLCA 3aJaBaTb NpenogaBaTento BONpockl Ans
yrny6neHHOro NoHMMaHus KOHKpeTHbIX NpobriemM pagnodusnkm n pagmoTexHukn. [na nonHoro
NOHUMaHNA Matepuana crnegyeT akTMBHO MCMONb30BaTb KOHCYMbTALUU C HAyYHbIM PYyKOBOAM-
Tenem.

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

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

npOM3BOACTBeHHaﬂ npeaanninomMHas npakTuka

1. Lenwu v 3agaum nponsBoaCcTBEHHON NpeaaunsioMHON NPakTUKK

OCHOBHbIMM LIENAMU MPOU3BOACTBEHHOW MPEAAMNIIOMHON NPaKTUKM ABNAIOTCA: 3aKpen-
fNeHve W pacliMpeHMe TeopeTUYecKMX 3HaHWW U MNPaKTUYEeCKUX HaBblkOB B  Hay4HO-
nccnegosaTenbcko paboTe M NpodeccMoHanbHON NPOEKTHO-KOHCTPYKTOPCKON [AeATeNbHOCTY,
c6op cTyaeHTaMu HeobxoaMMoro Ans BbIMNONHEHUs BbINyCKHOW GakanaBpckol paboTbl mare-
puana, coBepLleHCTBOBaHNe NpodeCccnoHanbHbIX YMEeHWUI ero o6paboTky 1 aHanu3a, a Takke:

2. MecTo npon3BOACTBEHHOW NpeAaAUNIIOMHON NMPaKTUKM B cTpykType OOl 6akanaB-
puwata
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MponsBoacTBeHHas nNpeannnoMHasa npakTuka sBfseTca 3aBepliarowmm atanomMm obyye-
HUS GakanaBpoOB BbIMYCKHOrO Kypca. lNpounssoacTteeHHas npeaanniioMHas npaktuka 6asvpyet-
CSl Ha 3HaHMWSX, YMEHUSAX M HaBblKax, MOSIyYEHHbIX B NpoLecce TeopeTudeckoro obyyeHunsa m
NPOXOXAEHUS BCeX NpeLlecTBYHOLLMX BUOOB NPaKTUK.

B pesynbTate npoxoxgeHwsa npou3BOACTBEHHOW MPeavniiOMHON MPaKTUKN CTYAEHTbI
npuobpeTarT 3HaHUS, YMEHNA U HaBblkW, HEOOXOoAMMbIE AN BbINOSIHEHUSA BbIMYCKHOW KBanm-
durKaLMOHHON paboThbl.

MponsBoacTBeHHas nNpeaaunsioMHas npakTtuka NpoBOAUTCS Ha 4 Kypce B BOCbMOM ce-
MecCTpe nocre 3aBepLleHust MOSIHOro Kypca TeopeTMYecKoro obyvyeHns 1u NpoxoxaeHus y4eob-
HOW NPaKTUKN N BCEX MpeaLecTBYOWNX BUOOB NPOM3BOACTBEHHbIX NpakTuk. Obwas npoaon-
XNTENbHOCTb AaHHOro Buaa npaktukm 2 Hegenu (108 yacos, 3 3a4eTHble eANHULbI).

3. ®opma npoBeaAeHUs NPOU3BOACTBEHHON NpeaaunsIoOMHOM NPaKTUKK - [1pon3BoaCT-
BEHHas npeaanniioMHas npaktTuka NpoBoAUTCA Ha kKadoeapax pagnodusmkn U 3NeKTPOHK-
Kn BopoHexckoro rocyHmsepcuteTa, B HAW pmsnkn BopoHexckoro rocyHnBepcuTeTa, Ha
npeanpuUATUAX pagnosneKkTPOHHOM NPOMbILLAEHHOCTM.

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

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

51.5.1 Victopusa

B T.5.2 PYCCRVV 361K W KyTT6Ty-

NA DeYIn

51.5.3 OkoHOMUKa

51.5.4 NpaBoBeaeHne

51.5.6 IHOCTpaHHbIN s13blK

51.5.7 Mogynb «O6wwas ¢usu-

Ka»

51.5.8Mogynb "ATomMHas n

snepHast pumsnka”

51.5.9 Mogynb "MatemaTuka"

51.5.10 Mogynb "UHdopmaTtu-

ka"

51.5.11 Moaynb "TeopeTuye-

ckasi hmanka"

51.5.12 Mogynb "®u3suka Ko-
InebaTenbHbIX U BOMHOBbLIX

npoueccos”

51.5.13 Moga. "OnekTpoHuka"

51.5.14 MukponpoueccopHble

ICUCTEMbI

51.5.15 TeopeTuyeckme ocHo-

Bbl pPaONOTEXHUKU

51.5.16 MeToabl MmaTemaTtuye-

Ckor hn3nKm

51.5.17 YncneHHble meToabl U

MaTemMaTtunyeckoe mogennpoea-

HVne

51.5.18 Be3onacHoOCTb XU3He-

\NeAaTenbHOCTU

51.5.19 ®usnyeckas kynbtypa

51.B.0[0.1 PagnotexHudeckme

Lienn u curHanbl

51.B.0[0.2 ATOMHbII Cnek-

[TpanbHbIN aHanmns

51.B.0[.3 Actpochusmka

51.B.0.4 ®yHKUMOHanNbHas

ONIEKTPOHUKa

B51.B.0[.5 ®u3mka cnnowHbIxX

cpen

51.B.0[0.6 OnekTpognMHamunka

CBY

51.B.0[0.7 CneunpakTukym

OnekTuBHbIE KypChl MO hrdnye-

CKOW KynbType

OK-1

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

+ [B1.6.5 ®Unocodbusa

OK-2

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

OK-3

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

OK-4

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

OK-5

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

OK-6

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

OK-7

CnocoBHOCTbIO K camMoopraHusauum n caM006pa303aHmo

OK-8

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

OK-9

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

OrK-1

CNocoBOHOCTLIO K OBrafgeHnto 6a3oBbIMKU 3HAHMUAMKW B obnac-
TV MaTeMaTUKN N eCTECTBEHHbIX HayK, UX UCMONb30BaHMWIO B
npodeccrMoHanbHON AesATeNnsHOCTU

OrlK-2

CMOCOGHOCTBIO CaMOCTOSTENbLHO NPUOBpeTaTb HOBble 3Ha-
HUSI, MCMOMNb3ysl COBPEMeHHble ofpasoBaTenbHble U UH-
pOpMaLMOHHbIE TEXHOMOTUK

Or1K-3

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

OrlK-4

CMOCOBHOCTBLIO MOHMMATL CYLLIHOCTE U 3HavyeHue MHGopMa-
UMM B pasBMTUM COBpPEMEHHOro o0OLlecTBa, CO3HaBaTb
OMacHOCTW U Yrpo3bl, BO3HMKaOLWME B 3TOM Mpouecce, Co-
6nogatb OCHOBHble TpeboBaHWs WMHGOPMaLMOHHOW 6e30-
NnacHOCTW, B TOM YKCIe 3alUThl rocy4apCTBEHHONW TalHbl
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51.B.0B.1.2 Cpeactea 3awutbl nHdop-

e

51.B.0B.2.1 LucdpoBble cuctemsl

51.B.0B.2.2 LiucdppoBas obpaboTka Te-
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InaHHbIX
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HECKMX MHTEerpanbHbIX CXem
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pagmoTexHuku Yactb 2

51.B.0B.6.2 Pagnodusndeckue metoabl

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

6CTBEHHO-

BaLUTbI MHTeﬂﬂeKTyaﬂbHOﬁ CO

CTN

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

MVKPO3EKTPOHIKE

52.Y.1 YyebHas BbluncnutenbHas

52.11.1 MponsBoacTBEHHAs Hay4YHO-

ccrnegoBaTernbcKas

652.11.2 Mpon3BoacTBEHHasn npeaan-

nroMHas

rOCyﬂapCTBeHHaﬂ nToroBad atrecrtauus

dTA.1 Teopusi ONTUHECKUX CUCTEM Tere-

KOMMYHUKaLnun

OK-1

CMocoBHOCTBIO MCMONb30BaTb OCHOBbLI PMITOCOMCKMX 3Ha-
HVIN AN OPMYPOBaHMS MUPOBO33PEHYECKON MO3ULIMM

OK-2

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

OK-3

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

OK-4

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

OK-5

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

OK-6

CcnocobHOCTbI0 paboTaTb B KOMEKTUBe, TOrnepaHTHO BOC-
NpUHUMast couuarnbHble, 3THUYECKUE, KOH(hECCUOHanNbHbIE 1
KYNbTYpHbI€ pPasnuyns

OK-7

CnocobHOCTbIO K camMoopraHusauum n caM006pa303aHmo

OK-8

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

OK-9

CMOCcCOBHOCTLI0  MCMOMb30BaTh npuemMbl nepBon nomMoLun,
MeTOAbl 3alinThbl B YCNOBUAX qpestlanlelx chyaqu?l

OrK-1

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

OrlK-2

CMOCOGHOCTBIO CaMOCTOSTENbLHO NPUOBpeTaTb HOBble 3Ha-
HUSI, MCMOMNb3ysl COBPEMeHHble ofpasoBaTenbHble U UH-
POpMaLMOHHbIE TEXHOMOTMK

Or1K-3

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

OrlK-4

CMOCOBHOCTBLIO MOHMMATL CYLLIHOCTE U 3HavyeHue MHopMa-
UMM B pasBMTUM COBpPEMEHHOro obLlecTBa, CO3HaBaTb
OMacHOCTW U Yrpo3bl, BO3HMKaOLWME B 3TOM Mpouecce, Co-
6nogatb OCHOBHble TpeboBaHWs WMHGOpPMaLMOHHOW Ge30-
NacHOCTW, B TOM YKCIe 3alUThl rocy4apCTBEHHON TalHbl




90

UNTENMHAWOY
-oLraL WaLomnd ximioahuLuo sndoa] | IT1o

BUNEL09L1E BBE0101M BeHHa8.10deTAo0 |

BEHWOLILY
-nrradu BeHHag1oTogenod| | Z'L'zg|

BENOdLe1eg0TaLoom
-OHhABH BEHHagL10Togemod ] |'L]'gg

BEHAUBLNLOUKIGE BEHQOhA |L'A'29!

anmnHod Bisreodsinig
g unnewdodHu einmeg ¢°2°g'g' 19

nLo|
-OHH98.10900 YOHALIRALISLILISLHY I91MTIeE]
ed10ado amoshMHXe | Z°2°a0'g'19

nundpediorumdy 1980H00 |2 979’19

1aro1ew amdoshmendonired z'9'9n’ g’ 19

¢ 9I0ER WMAXSI0ONTET|
1980H00 amnoanuiadoa | L9 gif g-Lqg|

WSLOND XIGHHO
-nnenwdodHn qLo0Hk8TeH 2'6 90 g 19

Wae e L'g'araLg

1I9N9.L01D G_AIPQGEOV_O Nﬁmqm 19

WaXD XI9HALredI1a1HN XVNOSh
-niour svHesodvwwedlod| | |99’ 19

eneHe YIGHWaLOM) z'e'g17'g'19

XI9HHe]
19eeg a19HHegodvenLewoLlay |L'¢'ga'g’ 19

gOLBHIND XIGHHONENSDL
-a1 exrogedgo sesoddui] z'z'di 919

1ana1ound aidgoddut L'z 97’9’ 19

nuhew
-dochHu 19mnimee ealorad) z'L 97’9’ 19

anHegodnnnediodu aoHHegodniHando|
-OHLI9AQ9Q |'L°gT"'g' 19

+

CNOCOBHOCTbIO NMOHMMATb NpuUHUUNbI paGOTbI n METo-
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Abl 3KCnlyaTaunn COBPEMEHHOU PaaAUO3NTEKTPOHHOU

6opyaoBaHus

CMOCOBHOCTbLI0 UCMONb30BaTb OCHOBHbLIE METOAbI pa,uvlocbw-

M ONTUYECKOV annapaTypbl U O

3N4ECKUX n3aMmepeHunn

BnageHneM KOMMbHTEepOM Ha ypOBHE ONbITHOrNO Norb3oBa-

Tenda, npuMeHeHuno I/IHq)OpMaLlI/IOHHbIX TEXHOMNOrn

MK-1

MnK-2

MnK-3
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MpunoxeHune 6. KagpoBoe ob6ecneyeHne obpasoBaTenibHOro npouecca

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

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

Hannune yyebHo 1 yuebHO-MeToaAMYECKON nuTepaTtypbl

YpoBeHb, CTyneHb 06pa3oBaHusi, B obpasoBaTerbHON

O6bem coHaa y4ebHon n y4ebHo-

KonunyecTtBo ak3emn-

Ne MeTOOUYECKON NUTepaTypbl NSpoB nNuTepaTypbl
n/n nporpammesl (OCHOBHas/goNonHUTENbHaN), Hanpaene- Ha ofHoro oby4ato-
HWe NoAroToBKW, CreumanbHOCTb, Npodyeccus Konuyectso § Konuyectso Lwerocst
HaMMeHoBaHWU1 3K3eMNNAPOB
1 2 3 4 5
Bbicwee obpasosaHue, bakarnaspuam, OCHO8Hasl, Ha-
npasneHue 03.03.03 Paduocpusuka, npogpurnb — UH-
gpopMayUOHHbIE cuUCMEeMbI U MexHOoI0auuU
B TOM yuncne no uuknam AMCUMNInH:
['yMaHWTapHbIR, coumarnbHbIi 1 3KOHOMUYECKUN 53 2205 44
MaTtemaTnyeckuin n eCcTeCTBEHHOHaYYHbIN 78 3235 161
MpodeccroHanbHbIN 42 738 47
B TOM yucne no uuknam AMCLUMNInH:
basoBas 4Yactb 38 605 39
BapuaTtuBHag 4yactb 31 428 28
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Ob6ecneyeHne obpasoBaTenbHOro npowuecca ouunanbHbIMU, NEPUOANYECKUMM,
crnpaBo4HO-6MBIMOrpadn4eckMMmn n3gaHnsamm,
Hay4YHOW NUTEpaTypon N aNeKTPOHHO-OMBNNOTEYHON CUCTEMON

KonnyectBo 04HOTOMHbIX
Ne T _ Konuyectso 3K3eMNNAPOB, rogoBbIX
UMbl 3gaHuin .
n/n HanmeHoBaHUN “ (UNN) MHOTOTOMHBbIX
KOMMNJIEKTOB
1 2 3 4
OdmumanbHble n3aaHns (COOPHUKM 3aKoHOOATENbHbIX aKTOB, HOPMAaTUBHbIX
1. npaBoBbIX aKTOB U kogekcoB Poccunckon depepaummn (oTaenbHO n3aaHHbIe, 11 34
npoaosKalLLnecs n nepmoamyeckme))
2. OO6LUeCTBEHHO-NONUTUYECKUE U HAy4HO-MONYNSpHblE Nepuoamyeckie msga-
HWUg (KypHarbl 1 raseThbl)
3. Hay4yHble neprognyeckue nsganus (no npocunio (HanpaeBneHHOCTM) obpaso- 85 93
BaTeNbHbIX NporpaMm)
4. CnpaBoYHO-6mbnuorpadmyeckue n3aaHuns:
4.1. - QHUMKoneammn (SHUUKNoneanyeckue criosapu) 17 25
4.2 - oTpacrieBble CroBapu U cnpaBovHUKM (MO Npodouno (HanpasreHHOCTK) 54 67
06pasoBaTtenbHbIX NporpaMm)
4.3. - TeKyLLiMe N peTpocnekTUBHbIE OTpacrneBble bubnuorpadunyeckne nocobus 3 3
(no npodhmnio (HanpaBneHHOCTM) 06pasoBaTeNnbHbIX NporpamMm)
5. Hay4yHas nutepatypa 3279 5764
6. HaumeHoBaHMe 3neKkTpoHHO-OMbnMoTeYHOM cucTembl, npepocTaBnsowen | OBC «N3naTenbcTBa «JlaHb»
BO3MOXHOCTb KPYrNOCYTOYHOrO AUCTaAHLMOHHOINO UHAUBMAYanNbHOro goctyna | HauuoHanbHbIN unudpoBon pe-
Ons kakgoro obyvatoerocs M3 nobon TOYKM, B KOTOPOW nmeeTcs goctyn K | cypc «PYKOHT»
cetn NHTepHeT, agpec B cetn VIHTepHeT OBC «YHuBepcuTeTckan 6ubnmo-
Teka ONLINE»
OBC «KoHcynbTaHT cTygeHTa»

Bcem oGyyatowmmes o6ecrneyeH oCTyn K 3NEKTPOHHO-OMBNNOTEYHOM CcUCTEME N SNEKTPOHHOMY KaTanory
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MpunoxeHue 8. MaTepnanbHO-TeXHUYECKOEe obecne4vyeHue

MaTepmaano-TeXHquCKoe obecneyeHne o6pasoBaTeanoro npouecca

OucumnnuHbl MepeyeHb 060pynOBaHUSsA MecTo pacnonoxeHus

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

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

AKOHOMUKA Aygn. 329. Hoytoyk ASUS K50AF, npoektop Samsung SP-M2008S. r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

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

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

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

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

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

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

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

OCHOBbI PEYEBOr0 BO3AEHCTBMS Aygn. 227. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yuebHbIi Kopnyc Net,

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

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

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

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

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

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

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

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

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

AToMHas u agepHas gusuka 1

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

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

MaTtemaTnyeckmn aHanus

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

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

AHanunTtnyeckas reomeTpud

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

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

JInHenHas anrebpa

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

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

OudbdepeHumnanbHble ypaBHEHUS

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

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

Teopusa BepoATHOCTEN U MaTeEMa-
TU4eckKas CTaTUCTMKa

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

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

ANropuTMbl U 53bIKM NPOrpamMmmm-
poBaHus

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

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

NHudopmaTtuka

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

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

Teopusa yHKUUIA KOMMNIEKCHOro
nepemMeHHoro

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

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

OB pmsmyecknii NpakTukym1

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

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

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

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

ATOMHas u agepHas dusuka 2

nab.33YcTpoiicTBO Ans HabnoaeHus pacnaga Me3oHOB KOCMUYECKOro U3NyYeHus u
OLEHKM UX cpedHeln SHeprum Ha NoBEPXHOCTU 3emnu.

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

AcTtpodusmka

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

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

Skonorus

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

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

OBWwmnn pnsnyecknii NPaKTUKym2

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

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

nab6.30 YcraHoBKa Ansa peructpauum anbga-m3nyyeHns pasnmyHbIX UCTOYHUKOB (M3-
MepeHUIn CKOPOCTU cyeTa anba-yacTuy, B Bo3gyxe nabopatopum npu HopMarbHbIX
YCNoBusX).

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

ATOMHbLIN criekTpasibHbIA aHanms

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

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

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

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

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

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

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

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

dunsnka cnnoLUHbIX cpen

nn.1, yuebHbIi Kopnyc Net,

PacnpocTpaHeHue anekTpomarHuT-
HbIX BOJH

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

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

CraTtucrtnyeckas pagmnodusnka

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

ayn. 307, nabopaTopHble KOMMIEKCbl AN U3yYeHUs pPagmoU3MKM N SrEeKTPOHUKU:
reHepatopbl curHanoe '3-34, ocuunnorpadbl C1-436 C1-67, aHaomnsaTop CnekTpa,
n3MepuTenb HEMUHENHBIX UCKaXKEHWUA, CHYETYMKN MMMYNbCOB, NTabopaTopHble MaKeThI

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

PaD,I/IOSJ'IeKTDOHVIKa

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

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

dunsnyeckas SNEeKTPOHMKa

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

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

nOHyFIpOBOﬂHI/IKOBaFI SNEeKTPOHMKa

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

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

KBaHTOBas pagnodusnka

JlaGopaTopus 111, komnnekT nabopaTopHoro obopynoBaHMA ANs U3yveHus nasep-
HOW TEXHWKK

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

Be3onacHOCTb Xn3HeaeaTenbHo-
CTn

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

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

MWKpONpOLIECCOPHbIE CUCTEMBI

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

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

UncneHHble MeToabl U MaTEMaTK-
Yyeckoe MoaenmpoBaHune

y4yebHo-Hay4Has nabopaTopus "Pagunodmsmyeckas nHgopmartumka', aya. 415, ocHa-
weHHas 12 komniotepamu Intel Celeron 2,53, O3Y 256M6, HXXM/[, 80I'6

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

Xnmus

Ayn.116. JlabopaTtopust obLiexmmmnyeckoro npaktnukyma.. Jlabopatopus domanyeckon
XUmum

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

BeKTOpHbIN N TEH30PHbI aHann3

Ayn. 436. Hoytbyk HP Pavilion Dv9000, npoektop BenQ MP575, rpadwuyeckuii
nnaHwet GENIUS G-Pen F610

r. BopoHex, YHuBepcuTeTcKas
nn.1, yuebHbIi Kopnyc Net,
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MHTeraJ’IbeIe YpaBHEHNA U Ba-
pnaunoHHOE NCHNCneHne

Ayn. 437. Hoytoyk HP ProBook 4510s, npoektop Sanyo PLC-WXU300

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

TeopeTquCKme OCHOBbI paanoTex-
HUKN

JlaGopaTopusi BbIYMCIIMTENBHBLIX CUCTEM U MaTEMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Celeron 2.53 (15 wr.)

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

PagnoTtexHundeckue Lenn n curHa-
Jbl

JlaGopaTopusi BbIYMCIIMTENbHBLIX CUCTEM U MaTeMaTUYECKOro MOAENMPOBAHUS: KOM-
nbtoTtepbl Celeron 2.53 (15 wr.), aya. 307, nabopaTopHble KOMMNMEKChI ANS N3yYeHUs
pagmodU3MKM 1 JNEKTPOHUKKN: reHepaTopbl curHanos 3-34, ocuunnorpadgbl C1-436
C1-67, aHanu3aTtop cnekTpa, U3MepuTenb HEMUHENHbIX UCKaXKEHWUN, CYETYMKN UM-
nynbCcoB, NabopaTopHble MaKeTbI

r. BopoHex, YHuBepcuteTckas
nn.1, yuebHbIi kKopnyc Net,
ayn. 415, 307

PaguonpureMHble yCTponcTBa

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
nbtoTepbl Celeron 2.53 (15 wr.), aya. 307, nabopaTopHble KOMMNMEKChl ANS N3yYeHUs
pagnodU3MKM 1 JNEKTPOHUKKM: reHepaTtopbl curHanos [13-34, ocuunnorpadgbl C1-436
C1-67, aHanu3aTtop crekTpa, U3MepuTenb HEMUHENHbIX UCKaXKEHWUN, CYETYMKN UM-
nynbCcoB, NabopaTopHble MaKeTbI

r. BopoHex, YHuBepcutetckas
nn.1, yuebHbI kKopnyc Net,

dunsnka BOSTHOBbIX npoueccos

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM M MaTEMaTUYECKOro MOAENMPOBAHUS: KOM-
netotepbl Celeron 2.53 (15 wr.)

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

d)yHKLI,I/IOHaJ'IbHaFI SNEeKTPOHMKa

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
netoTepbl Celeron 2.53 (15 wr.)

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

PelueHnuve 3apgay Ha 3BM

JlaGopaTopusi BbIYMCIIMTENbBHBLIX CUCTEM U MaTeMaTUYECKOro MOAENMPOBAHUS: KOM-
netotepbl Celeron 2.53 (15 wr.)

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

AnekTpoamHammnka CBY

JlaGopaTopusi BbIYMCIIMTENbHBLIX CUCTEM U MaTeEMaTUYECKOro MOAENMPOBAHUS: KOM-
netotepbl Celeron 2.53 (15 wr.)

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

Panmocbmmqecme MeTodbl

Aygn. 437. Hoytoyk HP ProBook 4510s, npoektop Sanyo PLC-WXU300

r. BopoHex, YHuBepcutetckas
nn.1, yyebHbI Kopnyc Net,

BBefeHue B cTaTUCTUYECKYIO pa-
ONodU3nKy 1 MHOOPMaTUKY

Hoyt6yk HP ProBook 4510s, npoektop Sanyo PLC-WXU300

r. BopoHex, YHuBepcuTeTcKas
nnowaab, 4.1,

BeeneHuve B pagmodmsmky

HoyTtoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuTeTckas
nnowaap, a.1, aya. Ne 146

LindppoBbie meToabl B MHGOpMa-
LUMOHHbIX CUCTEMAXx

HoyTtoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

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

lMomexoycTonumBoCTb MHopMa-
LUMOHHBIX CUCTEM

HoyTtoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

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

N3nyyeHune, pacnpocTpaHeHne u
paccesiHue paanoBOIH

HoyTtoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

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

LUndposoe mogenmpoBaHne UH-
POpPMaLIMOHHBIX CUCTEM

HoyTt6yk Acer ASPIRE 5732ZG, npoektop BenQ MP515

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

Mpunbopbl 1 ycTponcTea TBEPAO-
TENbHOMN 3NEKTPOHUKM B nHGopMa-
LUWOHHBIX CUCTEMAX U TeNeKOMMY-
HUKaUmnaxX

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

r. BopoHex, YHuBepcuTeTckas
nnowaap, a.1, aya. Ne 146

KaHanbl nepegaym nHgopmaumm B

J'Ia6opaTopV|;| BbIYUCITUTENbHbIX CUCTEM U MaTeEMaTU4ECKOro mMoaenmpoBaHUA: KOM-

r. BopoHex, YHuBepcuTeTcKas
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cucremax TeJfieKOMMyHUKa ummn

netoTepbl Pentium Dual Core (10 wT.)

nnowaap, a.1, aya. Ne 146

N3nyyeHne n pacnpoctpaHeHue
HeCMHycouganbHbIX BOSH

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

r. BopoHex, YHuBepcuTeTckas
nnowaap, a.1, aya. Ne 146

OcHoBbI MOBUIMBHBLIX CUCTEM CBSI3U

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

r. BopoHex, YHuBepcuTeTckas
nnowaap, a.1, aya. Ne 146

TOP2

JlaBGopaTopusi HaHockonun 1 HaHoTexHonorun LKIMHO BIY: ckaHupyowmin 30HO0-
BbI Mukpockon Femtoscan 001,

CKaHUpYLLMIA 30HA0BBIN MUKpockon Solver P47Pro.;

JlaBGopaTopusi aNeKTPOHHOW MWKPOCKOMUW: 3NEKTPOHHBIN Mukpockon JSM-6380LV ¢
aHeproagncnepcnoHHon npuctaskor INCA Energy-250

r. BopoHex, YHuBepcuTeTckas
nnowaap, 4.1, aya. Ne 142,
nab.7

AHanoroeasi cxeMOTEXHMKa

YyebHaa nabopatopusi TEXHONOrMU NONyNPOBOAHWUKOBLIX Matepuanos u npubopos:
NMOCT BaKyyMHbIA YyHuBepcarnbHbli BYT1-4, ycTtaHOBKa BakyyMHOro MHOFOCIOMHOMO
Hanbinexvs YBH-2M-1

r. BopoHex, np. Pesoniouun,
24, kopnyc 3, aya.108

CneunpakTnkym

y4yebHo-Hay4Has nabopaTopus "Pagunodmsmyeckas nHgopmatumka', aya. 415, ocHa-
weHHas 12 komniotepamu Intel Celeron 2,53, O3Y 256M6, HXKM/[, 80I'6

r. BopoHex, YHuBepcutetckas
nnowaap, a.1, aya. Ne 138

Pagnodunamyeckuin npakTmkym

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

r. BopoHex, YHuBepcuTeTckas
nnowaap, a.1, aya. Ne 146

dusmyeckas KynbTypa

CnopT3an, TpeHaxepHbIl 3arn.

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

OcHoBbil TEOPUN NO3HaHNA

Ayg. 430. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S.

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