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1. O6wume nonoxeHus

1.1. OcHoBHas ob6pa3oBaTenbHas nporpamma 6akanaBpuarta, peanusyemaa ®rsoy BIO
«Bl'Y» no HanpaBneHuto nogrotoeku 03.03.03 Paguodusuka,

npoduns dPusmka MHHOOPMALMOHHBIX CUCTEM U TENEKOMMYHMKaLIUA

KBanudukaums, npuceansaemasi BbinyCkHMkam — 6akanasp

OcHoBHas obpasoBaTernibHas nporpamma, peanudyemasi B BopoHexckom rocygapcrBeH-
HOM yHMBepcuTeTe no HanpasreHuto nogrotoskn 03.03.03 Paguodumsmka no npodunto dusmka
NHPOPMALIMOHHBIX CUCTEM U TeNekoMMyHUKaLmi, npeacrasnsaeT cobon cncteMy AOKYMEHTOB,
pa3paboTaHHyto C y4eToM TpeboBaHW pbiHKa TpyAa, Ha ocHoBe PeaepanbHOro rocyaapCcTBeH-
HOro obpasoBaTenbHOro cTaHgapTa No COOTBETCTBYIOLLEMY HanpaBfieHUIO NOArOTOBKU BbiCLUe-
ro obpasoanusa (ProC BO), a Takke C y4eTOM pekoMeHAOBaHHOMN NpuMepHon obpasoBaTtesib-
HOM Nporpammeil.

OOl BO pernameHTUpyeT uenu, oxugaemble pesyrnbTaTtbl, COAepXaHWe, YCNoBUS U
TeXHONnormM peanunsaumm obpasoBaTesibHOro npolecca, OLeHKy KayecTBa NOLroTOBKU BbIMyCK-
HUKa NO AaHHOMY HanpaBfeHUo NOAroTOBKM M NPOdUIIo 1 BKNoYaeT B cebs: y4ebHbIn nnaH,
paboymne nporpaMmbl y4eBHbLIX KYpCcOB, NpeaMeToB, AnCUnnnvMH (Moaynen) n gpyrme marepma-
nbl, obecneynBaroLme KadeCcTBO NOAMOTOBKM OByYaloWmxcs, a Takke nporpamMmmbl y4ebHON U
NPON3BOLACTBEHHON MNPAaKTUK, KaneHAapHbIn y4ebHbIM rpadmk 1 mMetogudeckue matepuansl,
obecneynBaroLLme peanmsaunio COOTBETCTBYHOLLEN 0Bpa3oBaTeSIbHON TEXHOOMMN.

OcHoBHbiMM  nonb3oBatenamm OOl aBnalTCA: pyKoOBOACTBO,  Npodheccopcko-
npenogasaTenbCKUn cocTaB M cTyaeHTbl BIY; rocygapCTBeHHble aTTecTauMOHHbIE U 9K3aMe-
HaUWOHHbIE KOMUCCUK; 0BbeanHEHNs cneunanucToB M paboTtogaTtenen B COOTBETCTBYHOLLEN
chepe npodeccMoHanbHOM AeATENIbHOCTU; YNONHOMOYEHHbIE FOCYAapCTBEHHbIE OpraHbl UC-
NMOMMHUTENBHOW BMlACTW, OCYLLECTBNAIOLLME aKKpeaUTaumio U KOHTPOSib KayecTBa B CUCTEME
BbiCLIEro obpasoBaHus.

1.2. HopmaTuBHbIEe AOKYMeHTbI Ans pa3pabotku OOl 6akanaBpuata no HanpaBreHUIO
noarotoBku 03.03.03 Paguocumsunka

HopmaTumeHyto npaeoByto 6a3y paspabotkm OOl 6akanaspmata no HanpaBnNeHUO Nog-
rotoBkn 03.03.03 Paguodumsunka no npodunto dursmka MHPOPMaLMOHHBLIX CUCTEM U TerekoM-
MYHUKaLMIN COCTaBMSOT:

- ®epepanbHbIn 3akoH Poccuinckon depepaumm ot 29.12.2012, Ne 273-d3 «O6 obpaso-
BaHuKn B Poccurckon ®egepauuny (C nocnegyowmnmMmm N3MeHEHNSIMN U AONOSNTHEHUSMN);

- YctaB ®IBOY «BlYy;

- ®epepanbHbIl TOCYyaapCTBEHHbIV 06pasoBaTtenbHbin ctaHgapT (PrOC) no Hanpaene-
Huto noarotoBkn 03.03.03 Pagmodmanka Bbicluero obpasoBaHusi, YTBEPXKOEHHbIN NPUKa3oM
MwuHuctepcTBa obpasoBaHus U Haykm Poccurickon ®epepauum ot 12.03.2015, Ne225;

- Npunka3 MuHobpHaykmn Poccum ot 19.12.2013 Ne1367 «O6 yrBepxaeHumn Nopsaka opra-
HU3aUMM U OCyLLEeCcTBNeHns obpasoBaTenbHOM AeATENbHOCTN No obpasoBaTesibHbIM Nporpam-
MaM BbicLlero obpasoBaHusa — nporpammam 6akanaspuara, nporpammMmam cneuuanureTa, npo-
rpammam marucTpaTypbly;

1.3. O6wan xapakrepMcTuka OCHOBHOM oOpa3oBaTesibHOW NporpamMmmbl Bbicwero obpa-
30BaHusA
1.3.1. Uenb peanunsauyun OOI
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OOl BO no HanpasneHunto noarotoBkn 03.03.03 Pagnodmanka vmeeT CBOEN LIENbIO
pasBuUTME Yy CTYOEHTOB JIMYHOCTHBIX Ka4yecTB, a Takke popMMpOBaHNE OBLLEKYNbTYPHbIX YHU-
BepcasnbHbiX (06LEeHay4HbIX, COUMANbHO-IIMYHOCTHbIX, WHCTPYMEHTasnbHbIX) U npodeccmno-
HarbHbIX KOMMNETEHLUMI B COOTBETCTBMM C TpeboaHmsmn OIrOC BO no gaHHOMY HanpaBneHuto
noaroToBKM.

B obnactu Bocnntanua uenoto OOl no HanpasneHuto noarotoBkm 03.03.03 Paguodou-
3uKa sABNAeTca hopMnpoBaHME CoUManbHO-NMYHOCTHBIX Ka4yeCTB CTyAEHTOB: LeneycTpemneH-
HOCTW, OpPraHW30BaHHOCTW, TPyOositobus, OTBETCTBEHHOCTM 3a KOHEYHbIN pe3ynbTaT CBOen
npoceccrnoHanbHON OeATENbHOCTU, FPaXO4aHCTBEHHOCTU, YMEHUo paboTaTb B KOMNEKTUBE,
KOMMYHWKabenbHOCTU, TONEPaHTHOCTK, NOBbILLEHNE UX OBLLEN KyNbTypbl.

B o6nactn oby4eHus uenoto OO BO no HanpaeneHuto nogrotoskn 03.03.03 Pagnodu-
3uMKa sBnseTca noryvyeHne dyHAamMeHTanbHbIX 3HaAHWA NO AUCuuniMHaM obLieHay4yHoro wu
npoceccrnoHanbHOro LMKMIOB, a Takke yrnybrneHHoro npogeccnoHanbHoro obpasoBaHms, nos-
BONAOLLEro BbINYCKHUKY ObnagaTb yHMBEpPCalbHbIMX M NpeaMeTHO-Cheunann3npoBaHHbIMU
KOMMNeTeHUMsiMN, CNocoBCTBYHOLLMMM €ro coumnanbHOM MOBUNBHOCTM M BOCTPeEOGOBAHHOCTM Ha
pblHKE Tpyaa, obecnevmBaloLLMMM BO3MOXHOCTb BbICTPOro 1 CaMOCTOSATENBHOIO NpnobpeTeHus
HOBbIX 3HaHWU, HEOBXOAMMBIX ANA aganTauumn 1 ycrnewwHom NpogeccMoHanbHON AeATENbHOCTH
B 0bnacTtu pagmoaneKTpoOHUKHN.

1.3.2. Cpok ocBoeHusi OOl

Cpok ocBoeHusa OOl BO no HanpaeneHuto noarotoBkn 03.03.03 Pagnodmsmka - 5 ner.
dopma obyveHns — O4HO-3a04Has.

1.3.3. Tpyaoemkoctb OOI

TpyaoeMkocTb ocBoeHusa ctygeHToMm aaHHon OOl BO 3a Becb nepuopg oby4vyeHus B CO-
otBeTcTBMM ¢ ®IFOC BO no paHHOMYy HanpaeneHuto coctaBnseT 240 3a4eTHbIX eauHuL U
BKMOYaeT BCE BUOblI ayAUTOPHOW M CaMOCTOATENbHOM paboTbl CTyAEeHTa, NPaKkTUKM U Bpems,
OTBOAMMOE Ha KOHTPOIb KadecTBa ocBoeHusa ctyaeHtom OOl BO.

1.4. TpeboBaHNA K aOUTYPUEHTY

Ons ocsoeHusa OOl BO nogrotoBkn 6akanaBpa abuTypueHT OOMKEH MMETb LOKYMEHT
rocygapcrteseHHoro obpasua o cpegHeMm (nonHom) obuiem obpasoBaHuMM unm cpegHem npodec-
CMOHanbLHOM obpa3oBaHuK, BbICLLEM 0Opa30BaHUMN.

2. XapakTepuctuka npocpeccmoHanbHOM AeATeNnbLHOCTU BbinyckHMKa OOl 6akanaBpua-
Ta no HanpasneHuto noarotoBkn 03.03.03 Pagnodusunka

2.1. O6nactb npodeccuoHanbLHON AeATENIbHOCTU BbIMYCKHUKA

B cootBeTtctBMM ¢ PIOC BO noagrotoBkn no gaHHomy Hanpasnenuto 03.03.03 Paguo-
du3nka obnactb NpodeccnoHanbHOM AeaTenbHOCTU BakanaBpa BKYaeT:

peweHne npobnem, Tpebywwux npumeHeHuss oyHOaMeHTarnbHbIX 3HaHMM B obnacTtu
pagnodn3nKM Kak camoCcToATENbHOM 06nacT 3HaHMI, OXBaTblBalOLWEN N3yYeHME U NPUMEHE-
HUEe 3NEeKTPOMarHUTHbIX KorebaHnin n BOMH, a Takke pacnpocTpaHeHue pasBUTbIX NPU 3TOM
MeTOJO0B B APYrux Haykax (9NeKTpoHuKa, ONTUKa, akyCcTuka, MHPOPMaLUMOHHbIE TEXHOMOMMN U
BblYMCIIUTENBbHANA TEXHUKA);

crneuvanmsaumio Ha TeneKoMMYHUKaUusx, CBA3N, nepegade, npueme n obpabotke WH-

dopmaunu;



5

npuMeHeHne npodeccrmoHarnbHbIX Ka4ecTB B 0b6LieobpasoBaTenbHbiX, NpodeccunoHanb-
HbIX 06pa3oBaTenbHbIX N BbICLLUMX OBpa3oBaTesibHbIX OpraHu3aumsx.

Cdpepon npocpeccmoHanbHOM OesaTenbHOCTU BbiNyCKHUKOB HanpasneHust 03.03.03 Pa-
Aanodumsnka no npodpunto Pmsnka MHoOpPMaLMOHHBIX CUCTEM N TENEKOMMYHUKALIMA ABAAKOTCA:

Hay4YHO-UccnegoBaTenbCckue, NPOEKTHO-KOHCTPYKTOPCKME U MPOU3BOACTBEHHbLIE OpraHu-
3aumm pasnuyHbIX popm cOBCTBEHHOCTH, crieLmanm3npyowmeca Ha uccrnegosaHumn, paspabor-
Ke 1 nNpou3BoACTBE pagnodU3nYecKnx UHPOPMALUNOHHBLIX TeNeKOMMYHUKALMOHHbBIX CUCTEM,
pelleHnn pagmoduandecknx npobnem B ob6ractTu CBA3M, fokauuun, HaBuraumm, ynpasneHus;

yuypexneHusi akageMmm HayKk, CUCTEMbl BbICLLEro, cpefHero npodeccuoHanbHOro wu
cpenHero obuiero obpasoBaHus.

2.2. O6bekTbl NnpodeccUoHanbLHON AeATEeNIbHOCTU BbINyCKHUKA

O6bektamn npodeccuoHanbHOW AEATENbHOCTM BbIMYCKHMKA, OCBOMBLLUETO MNporpammy
BakanaspmaTta no Npouno NOAroToBkN Prsnka MHHOPMALNOHHBLIX CUCTEM U TENEKOMMYHWUKa-
unn B cootBetctBum ¢ rOC BO no gaHHOMY HanpaBneHuto NOArOTOBKM SBMISAKOTCA: BCE BUAbI
Habnogaowmxea B npupoae pusndecknx aBneHMn n o6bLekToB, obnagarowmx BOSIHOBOM Un
KonebatenbHOW NPMPOAON, a Takke MeToAbl, anropuTMbl, NPUOOpPbLI N YCTPOMCTBA, OTHOCALLME-
cs K obnactn npogeccnoHanbHON AeATENbHOCTH.

2.3. Buabl npoceccmoHanb,HOU AeATEeNIbHOCTU BbIMYCKHMUKA

B cooteetctBUM ¢ ®I'OC BO no HanpaeneHuto 03.03.03 Pagnodumsnka BbINyCKHUK Noa-
roTOBMEH K creayrwumM Buaam npodeccnoHansHom AesaTenbHOCTH:

Hay4HO-uccnegoBaTenbCKas;

Hay4YHO-MHHOBALMOHHAS;

2.4. 3apaun npoceccmoHanbLHON [EeATENbHOCTU BbINYCKHUKA

bakanasp no HanpasneHuto nogrotoBkn 03.03.03 Paguodusmka OOSMKEH pewlaTb cre-
Aylowmne npodeccrmoHarnbHble 3agadnM B COOTBETCTBUW C BMAaMu npodpeccuoHanbHou aes-
TEenbHOCTN 1 BakanaBpCKON NPOrpaMmon:

Hay4Ho-uccriedogamersibckasi 0esimeslbHOCMb:

— OCBOEHWE METOA0B HayYHbIX NCCENOBaHUN;

— OCBOEHWE HOBbIX TEOPUM N MOaenNewn;

— MaTeMaTn4ecKoe MOAENUPOBaHME NMPOLIECCOB 1 OOBEKTOB;

— MpoBedeHNe IKCNEPUMEHTOB NO 3a4aHHOW MEeTOAMKE, COCTaBfeHne onmncaHms nNpPoBOAUMBIX
nccrnegoBaHui,

— 0bpaboTka Nnony4YeHHbIX pe3ynbTaToB HAa COBPEMEHHOM YPOBHE U UX aHanNu3;

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

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

— yyacTue B NOAroToBKE U OPOPMITEHUN HAYYHbIX CTaTen;

— y4yacTue B COCTaBIiEHME OTYETOB M [OKMNAAOB O HaydHO-UccrnegoBaTenbckon paboTe, yya-
CTUE B Hay4YHbIX KOHPEPEHUNAX U CEMUHApPaX;

Hay4HO-UHHOB8aUUOHHas oesmesibHoCMb !
— OCBO€HMEe MeTOOOB NMPUMEHEHNA PEe3YyNibTaTOB HAY4YHbIX nccnegoBaHum;
— 0CBO€EHMEe MeToa0B VIH)KeHepHO-TeXHOJ'IOFW-IeCKOVI 0eATENIbHOCTMU,
- o6pa60TKa Nnony4YeHHbIX pe3yrbTaTtoB Hay4YHO-MHHOBALUWMOHHbLIX nccnegoBaHUn Ha coBpe-
MEHHOM YPOBHE U UX aHalln3;



3. NMnaHupyemble pesynbTaTtbl ocBoeHnsa OO

Pesynbtatbl ocBoeHna OOl BO onpegensitotca npnobpetaeMbiMn 6akanaspom Komne-
TEHUMAMM, T.€. ero CNOCOOHOCTLIO NPUMEHSATb 3HAHWS, YMEHUS, U NINYHbIE Ka4yeCcTBa B COOTBET-
CTBUK C 3aa4amu NpodeCcCnoHanbHON JEATESNTbHOCTM.

B pesynbTate ocBoeHust gaHHon OOl BO 6akanaBp AormkeH obnagatb cregylowmmm
O0BLLEKYNbTYPHBIMU KOMMNETEHLMNSMN:

Koabl CopepxaHue obweKynbTYpHbIX kKomneTeHuun (OK)

OK-1 CNOCOBHOCTLIO MCNONb30BaTh OCHOBBI domnocodcknx 3HaHUM ans popmu-
pOBaHWS MUPOBO33PEHYECKON NO3NLNN

OK-2 CMOCOBOHOCTBLIO aHanNU3npoBaTb OCHOBHbIE 3Tarbl U 3aKOHOMEPHOCTN UCTO-
pu4eckoro pa3sutng obuiectsa Ansg GopMMPOBaHUSA rPaXgaHCKON No3nLnn

oK-3 CMOCOBHOCTLIO MCMNOSIb30BaTb OCHOBbI AKOHOMUYECKUX 3HAHUN B PasfnyHbIX
cpepax XnsHegeaTenbHOCTU

oK-4 CMOCOBHOCTBIO NCNOSMb30BaTb OCHOBbLI NPABOBbLIX 3HAHUIW B Pa3rMyHbIX cde-

pax Xu3HegessTeNnbHOCTU

CMOCOBOHOCTBI0 K KOMMYHMKaLMM B YCTHOW M NMUCbMEHHON hopmMax Ha pyc-

OK-5 | cKOM 1 MHOCTPaHHOM A3blkax ANs peleHnsa 3agad MeXTMYHOCTHOIO N MeX-

KyNbTYPHOro B3aMMOaencTBns

OK-6 CcnocobHOCTbI0 paboTaTb B KOMMEKTUBE, TONepPaHTHO BOCMPUHMMAsa couum-
anbHble, 3THNYECKME, KOH(PECCMOHANbHbIE U KYNbTYPHbIE pa3nnyng

OK-7 | CMOCOBHOCTbLIO K cCaMoopraHmusaLumn n camoobpasoBaHuio

CMOCOBOHOCTBLIO UCMONb30BaTh METoAbl U cpeAcTBa (PU3NYECKON KynbTypbl
OK-8 | ana obecneyeHns NOSTHOLIEHHOW couManbHOM M NpodeccuoHanbHoOn aes-
TEeNbHOCTH

CNOCOBOHOCTBLIO MCNOMBb30BaTb NPUEMbI NEPBON NOMOLLM, METOAbI 3aLMThl B
YCIOBUSIX YpE3BblHaNHbIX CUTYaLNi

OK-9

B pesynbTate ocBoeHus gaHHon OOl BO 6akanasp gormkeH obnagatb cregyowmmm
o6LwenpodeccrmoHanbHbIMU KOMNETEHLNSMN:

Koabl CopepxaHue obweKynbTypHbIX KomneteHuun (OlK)

CNOCOBHOCTLIO K OBNnageHnto 6a3oBbiMM 3HAHUSAAMKU B 0611acT MaTeEMaTUKA n
Or1K-1 | ecTecTBEHHbIX HayK, UX UCMNOSIb30BaHUIO B NPOdECCUOHANbHON AeATENbHO-
cTn

CMOCOBOHOCTBIO CaMOCTOATENBHO MNpuobpeTaTb HOBbIE 3HAHWUSA, UCMONb3YA
COBpPEMEHHbIE 0bpa3oBaTenbHble N MHPOPMALIMOHHBIE TEXHOMNOMNN
CNOCOBHOCTBIO peluaTth CTaHgapTHble 3agadn npodeccuoHanbHoOW Aes-
TE€NbHOCTN HA OCHOBE UH(OPMALMOHHON N BUBIMorpaduyecKon KynbTyphbl C
npuMeHeHnemMm MHPOPMaLMOHHO-KOMMYHUKALMOHHBIX TEXHOMOMNA U C y4ye-
TOM OCHOBHbIX TpeboBaHUM MHGPOPMaLMOHHOM 6e30NacHOCTH
CMOCOBOHOCTBIO MOHMMAaTb CYLHOCTb U 3HaYeHne MHopmaumm B pasBuTun
coBpeMeHHoro obuiecTBa, co3HaBaTb ONACHOCTU WM YrpO3bl, BO3HMKAKOLLNE B
3TOM npouecce, cobnogatb OCHOBHbIE TpeboBaHMsA MHpopMaLMOHHON Des-
ONacHOCTU, B TOM YucCrie 3alUnThl FOCYya4apCTBEHHOW TanHbI

OrllK-2

OllK-3

Ol1K-4
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B pesynbtaTe ocBoeHus gaHHon OOl BO 6akanaep gomkeH obnagaTb cneaylowmmm
nNpodeccrMoHanbHbIMU KOMMETEHLMSMU NO BUAAM AEATENbHOCTU:

Koabl CopepxaHue npoceccnoHanbHbix komneteHuun (MK)

B obnactu Hay‘IHO-MCCﬂeAOBaTeanKOﬁ AeATesNIbHOCTWU.

MK-1 CMOCOBHOCTBIO NMOHMMAaTbL NPUHLMMBLI paboTbl M MeToAbl JKchnyaTaunum co-
BPEMEHHOW Pagno3NIEKTPOHHON U ONTUYECKOW annapaTypbl n obopyaosa-
HUA

MK-2 CMOCOBHOCTBIO NCNONBb30BaTb OCHOBHbIE METOAbI PaanoU3nNyecknx name-
peHuin

MK-3 BNaZieHneM KOMMbIOTEPOM Ha YPOBHE OMbITHOrO Nosib3oBaTerns, NPUMeHe-
HUKO MHAOPMALMOHHBIX TEXHOITOTNN

B obnactn Hay4YHO-MHHOBAaLMOHHON AEATENIbHOCTH:
MNK-4 BNageHnemM MeTogamu 3allunTbl MHTENNEeKTyarnbHON COBCTBEHHOCTH

MK-5 CNOCOBHOCTBIO BHEOPATb FOTOBbLIE HAay4HbIE pa3paboTKu

4. [lokyMeHTbI, perfnameHTUpyroLme coagepxaHme u opraHusauuio obpasoBaTesnibHOro
npouecca npu peanusauum OOl 6akanaBpmaTta no HanpasneHuio nogrotoBkn 03.03.03
Paanodusmka

B cooTtBeTcTBUM € n1.39 Tunosoro nonoxeHusi o Byse n ®roOC BO no HanpasneHuto nog-
rotoBkn 03.03.03 Pagnodmsnka cogepxaHne n opraHnsaums obpasoBaTenbHOro npouecca npum
peanusauyuun aaHHon OOl BO pernameHTupyeTcs y4ebHbIM NfIaHOM C y4eTOM ero npodouns;
pabo4rmn nporpaMmmamun y4ebHbIX KypcoB, NpeamMeToB, AMCUMNNNH; MaTepuanamu, obecnedn-
BaOLLMMMN Ka4yeCTBO NOArOTOBKM M BOCNUTaHUSA OBy4vatoLmxcs; nporpammamMm yq4ebHbiX 1 npo-
N3BOACTBEHHbIX NPAKTUK; ro40BbIM KaneHAapHbIM y4ebHbIM rpacmMkomM, a Takke MeToanvecku-
MU MaTepuanamu, obecnedmBaroUMN peanusauuio COOTBETCTBYHOLMX 0BpasoBaTenbHbIX
TEXHOMOIMN.

4.1. KaneHgapHbIn y4ebHbIn rpacdumk

KaneHgapHbin y4ebHbIN rpadmk GakanaBpmata no HanpasneHuto nogrotosku 03.03.03
Pagnodusnka (npodunb dusmka nHpopmMauUMOHHbBIX CUCTEM M TENEKOMMYHUKALMIA) NpeacTaB-
neH B NMpunoxexun 1.

4.2. Y4eOHbIN NnaH
Y4ebHbIvi nnaH npegcrasneH B MNpunoxeHun 2.

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

4.4. NMporpaMmmMbl y4e6HOW 1 NPON3BOACTBEHHOWN NPaKTUK
Mpn peanunsauumn gaHHon OOI BO npepycmatpuBatoTcsi NpOU3BOACTBEHHbIE MPAKTUKM

(MpunoxeHue 4):

- y4ebHasa BbluMCNUTENBbHAA NpakTuKa: 6 cemecTp, NPOOOIKUTENbHOCTbL 2 Hegenu (108
YyacoB, 3 3a4eTHble eaANHULbI);

- NPOU3BOACTBEHHAs Hay4HO-UccnegoBaTenbckasa npakTuka: 8 cemecTp, NPoAOIPKUTENb-
HocTblo 2 Hegenu (108 yacos, 3 3a4eTHble eaAnHULbI).

- NPOU3BOACTBEHHAs NpeaaunyioMHas npaktuka: 10 cemecTp, NPOAOIMKUTESNbHOCTBIO 2
Hegenwu (108 4yacos, 3 3a4eTHblEe eauHMULbI).



5. ®akTuyeckoe pecypcHoe obecneuyeHne OOl GakanaBpuaTta No HanpaBfIEHUIO NOAro-
ToBKkM 03.03.03 Pagnodusunka

PecypcHoe obecneyenne gaHHon OOIT BO dopmupyetca Ha ocHoBe TpeboBaHwin K
ycrnosusim peanusauumn OOl BO, onpepensembix ®FOC BO no HanpaBneHuio noaroTOBKU
03.03.03 Pagnodusumka ¢ yyetom pekomeHgauum cootsetctaytowenn OOIMT BO.

O6pasoBaTenbHast TEXHONOMMA BKIKOYaeT B ceba KOHKPETHOE npeacTaBreHne nnaHupy-
eMblX pes3ynbTaToB 0bydyeHus, popmy obyyeHnsa, NopsaoK B3aMMOOEeNCTBUSA CTyaeHTa U npe-
nogasartens, MeToOAMKM M cpeactBa obydyeHus, CUCTEMY OMArHOCTUKM TEKYLLEero COCTOSHMS
y4yebHoro npouecca un cteneHn oby4eHHOCTM CTyaeHTa.

JleKkuMoHHble 3aHATUSA cocTaBnsaloT He bonee 40% obwero obbema ayauTOpPHbIX 3aHa-
TM. dncumnnuHel (mogynu) no Bbibopy coctaBnsaoT He MeHee 30% BapuaTuBHOM YacTu bnoka
1 «dncumnnuHel (Moaynm)».

Mpn paspaboTke obpaszoBaTenbHON NporpaMmbl Afs8 Kaxgoro moayns (ydebHon ancum-
NAWHBI) NPeayCMOTPEHbI COOTBETCTBYHOLLME TEXHOMNOMMN 0By4eHus, KOTopble NO3BOMAT obec-
NneynTb JOCTMKEHME NTAaHUPYEMbIX Pe3yNbTaToB 00yYeHUs.

OcHoBHas Lenb NPMMEHEHNsT METOLOB akTuBM3aumMm obpasoBaTenbHON AeATENbHOCTU —
obecneunTb CUCTEMHbIN NOAXOL K npoueccy oTbopa, CTPYKTYpUpOBaHWA U MpeacTaBreHus
y4yebHOro matepuana, CTUMynMpoBaTb MOTMBALMIO CTYAEHTOB K €ro YCBOEHUIO U MOHUMaHMUIO,
pa3BuTb Yy 0By4yaeMbix TBOpYECKME CNOCOBHOCTU N ymeHue paboTaTb B KOMnekTtuee, chopMum-
poBaTb YYBCTBO SIMYHOW COMPUYACTHOCTU K KOSNNEKTUBHOW paboTe M OTBETCTBEHHOCTU 3a pe-
3ynbTaTbl CBOEro Tpyaa.

Ha 3aHATMsX ncnonb3yTca cnegylowme coBpeMeHHble obpasoBaTesibHble TEXHOMOMMK:
npobnemHoe obyyeHne, HPOPMALNOHHbBIE TEXHONOIMMK, MexaucumniamHapHoe obyyeHune u ap.

HonyckatoTca KOMOMHMPOBaHHbLIE (POPMbI NMPOBEAEHUSA 3aHATUN:

- NEKUMOHHO-NPAKTUYECKNE 3aHATUS;

- NEKUMOHHO-NabopaTopHble 3aHATUS;

- NabopaTopHO-KYpCOBLIE NPOEKTLI U PabOThI;

- MEXANCUUNNNHAPHbBIE NPOEKTHI.

MNMpenogasaTenu camocToaTenbHO BblGMpaloT Hanbonee nogxoaswime metoasl U oOpMbl
NpoBeAeHNs 3aHATUIN N3 YMCa PEKOMEHAOBAHHbIX U cornacytoT BblGop ¢ kacdeapon.

YyebHo-meTogudeckoe obecnevenne OOl HanpaBnenus 03.03.03 Paguoduamka nog-
rotToBku 6akanaBpoB B NMOMIHOM 06beMe coaepXmTca B pabounx nporpammax ANCUUNINH, OOH-
A€ OLEHOYHbIX CPeACTB, MporpaMmax NpakTuK U UTOrOBOW aTTecTauum.

CogaepxaHune y4ebHo-MmeToan4eCckMx maTepunano obecnevnBaeT He06Xo4MMbI YPOBEHb
n obbem obpa3oBaHus, BKIOYas U CaMOCTOATENbHYO paboTy GakanaBpoB, a Takke npeay-
cMaTpmBaEeT KOHTPOINb KayecTBa ocBoeHus ctygeHTamu OOl B Lenom 1 oTAenbHbIX €e KOMMNo-
HEeHTOB (NpunoxeHue 5).

Honsa npenogaBatenen, MMeEKLNX YYEHYO CTENeHb U/MNN y4yeHoe 3BaHue, B obLiem
yucne npenogasaTenen, obecneynBaroLmx obpasoBaTesbHbIN NPOLECC NO JaHHOW OCHOBHOM
obGpasoBaTenbHOM NporpaMmme, cocTaBnsieT He MeHee 60 NPOLEHTOB, Y4YEHY CTENeHb JOKTOpa
Hayk n/vunn yyeHoe 3BaHMe npodpeccopa MMeKT He MeHee 8 MpOLEHTOB npenogaBaTenen
(npunoxeHue 6).

Honsa paboTHMKOB M3 yMcna pykoBoauTenen n paboTHUKOB OpraHm3auun, OeaTenbHOCTb
KOTOpbIX CBSAA3aHa C HanpaBneHHOCTbO (Mpodunem) peannsyemon nporpammbl 6akanaspuata
(Mmetowmx ctax paboTbl B 4aHHOM npodeccnoHanbHonm obnactu He meHee 3 neT), B obuiem
yucre paboTHUKOB, peanuayoLmx nporpaMmmy bakanaspuaTta, He MeHee 5 NpoLEHTOB.

Mpn ncnonb3oBaHMKM ANEKTPOHHBIX U3gaHun (Npunoxenue 7) By3 obecneynmBaeT Kaxgo-
ro obyyatoLeroca BO BpeMs CaMOCTOATENbHOW NOArOTOBKM paboymMM MEeCTOM B KOMMbIOTEPHOM
Knacce ¢ octynom B IHTEpPHET B COOTBETCTBUN C 06 EMOM N3yHaeMbIX AUCLIUMIIVH.
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lMomelleHns anga camocTosiTenbHON paboTbl 0By4valoWmMXCca OCHaLLEHbl KOMMbIOTEPHOM
TEXHUKOW C BO3MOXHOCTbIO NoakmntoveHns K cetn "MIHTepHeT" n obecneyeHmem gocTyna B anek-
TPOHHYO MHPOPMaLMOHHO-06pa3oBaTeNbHYO Cpeay opraHn3aunmn.

By3 obecneyeH HeoOXo4MMbIM KOMMNEKTOM FIMLEH3MOHHOrO NporpaMmMHoro obecneve-
HUA.

BY3 pacnonaraeT maTepuanbHO-TEXHUYECKOW Gason, obecneuymBalolLlen NpoBeaeHune
BCEX BMOOB AUCUMMIIMHAPHOM N MEXOUCUUNIMHAPHOW NoaroToBkKu, nabopaTopHOW, NpakTuye-
CKOM N Hay4HO-UccnenoBaTenbCckon paboThl 00yyaowmxes, NpeayCMOTPEHHbIX Yy4eOHbIM nna-
HOM BYy3a, U OEUCTBYIOLMM CaHUTaApPHbIM M NPOTUBOMOXAaPHbLIM MpasunamMm n Hopmam (Npuro-
XeHue 8).

MaTtepuanbHo-TexHN4Yeckas 6asa, nmetwasca Ha akynbTete, obecneynBaet npose-
AeHne yyebBHoro npouecca B nofiHoOM obbeme. PakynbTeT pacnonaraet ABYMSI MOTOYHbIMU
NEKLUMOHHBbIMM ayauTOPUAMMN, OCHALLEHHBIMU MYINbTUMELAUAHLIMU MPOEKTOpaMn U KOMMbIOTe-
paMu Ong npes3eHTaumn ¢ JOCTynomM B VIHTEpHET, ayauTopuamMm ans npoBeaeHUs CEMUHAPCKUX
N NEeKUMOHHbIX Ansa rpynnel 15-25 yenosek, 7 nabopaTopusMn, OCHaLWEHHbIMU COBPEMEHHOM
BbIYMCNUTENBHOM TEXHUKOWN Ha Kaxaoro ctyaeHTa (10-15 yenosek) n uMetowmnmMm ycrnosus ons
npoBefeHNs CEMMHAPOB C UCMOMb30BaHNEM MPOEKUNOHHOro obopyaoBaHnda. Y4yebHble ayau-
TOpPUM OTBEYAIOT CaHUTAPHO-TUTIMEHNYECKMM HOPMaM.

6. XapakTepucTuka cpenbl By3a, o6ecneumBaroLlas pa3sBuTue o6LweKynbTypHbIX U coLum-
anbHO-NIMYHOCTHbIX KOMMNETEeHLUIN BbINYCKHUKOB

B yHuBepcuTeTe co3gaHbl yCrnoBusS ANS akTUBHOW XM3HeLeATeNnbHOCTU obydatowmxcs,
ANSA rpaXkaaHCKoro camoonpeaeneHns n camopeanuaauum, ansa MakCumarnbHOro yaoBneTBope-
HUA NOTPeBbHOCTEN CTYAEHTOB B UHTENNEKTYanbHOM, AYXOBHOM, KyfIbTYPHOM M HPaBCTBEHHOM
pasBuUTUM.

CdopmumpoBaHa cuctema couunanbHOM U BocnTaTesibHON paboTbl. PYHKUMOHUPYIOT cre-
AyloLne CTPYKTYpHble nogpasgeneHus:

- YnpaBneHue no couyunanbHou 1 BocnutaTtensHon pabote (YBCP);

- Wtab ctygeHyecknx TpyaoBbIX OTPSO0B;

- LleHTp MONogéxHbIX MHULMATUB;

- Mcuxonoro-koHcynbTaunoHHas cnyxba (B coctase YBCP);

- CnopTuBHbIv kIy6 (B coctaBe YBCP);

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

- ®oTorpacuyeckmi LeHTp (B coctaBe YBCP);

- O300pOBUTENBHO-CMNOPTUBHBLIV KOMMNeKe (B coctase YBCP).

CucrtemHasn paboTa Beaétca B akTMBHOM B3aMMOAENCTBUN C:

- Npodcoto3Hon opraHn3aunen CTygeHTOB;

- O6beanHEHHbIM COBETOM OBy4atoLLNXCS;

- CTyaAeHYeCKMM COBETOM CTYAropOaKa;

- Myzeamn BI'Y;

- ABYMS UCKYCCUMOHHbIMM Kry6amu;

- TypucTtckum knybom «benas ropay;

- Kny6om nHTennektyanbHbIX Urp;

- YeTbIPbMS BONTOHTEPCKUMM OpraHn3aunsimu;

- YnpaBneHnem no MonoaéxHom nonutuke AamMmHucTpaumm BopoHexckon obnacTy;

- MonogexHbiM NnpaBnMTeNLCTBOM BopoHexckon obnacTy;

- MonogexHbim napnameHToM BopoHexckon obnacTu.

B coctaBe MonoaéxHoro npasutenbctea n MonogéxHoro napnameHta BopoHexckon
obnactn 60% 37O CTyAeHTbl yHUBepcuTeTa.

KoopanHaunoHHbIM opraHom ctyaeHyeckux obbveamHeHnn BIY ssnsietca CoeTt oby4ato-
LLMXCA, ONpeaensaoLWmMi KNYEBbIE HaNpaBneHnsa pasBuTusa BHey4ebHOM XN3HM B YHUBEPCUTE-
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Te 1 Npu3BaHHbIN obecneunTb ahpekTMBHOE pasBmUTME CTyOEHUYECKNX OpraHn3aunin, BXO4ALMNX
B €ro CocTas.
B coctaB CoBeTta oby4vatowmxcs BI'Y Bxogdat cneayowime CTygeH4Yeckne opraHusaumm,

peanuayloLme NpoeKTbl MO pasnnYHbLIM HanpaBneHNaIM BOCNUTATENbHON AeATENbHOCTH:

CTtyoeHyeckunnn coBeT

MonopexHoe asuxeHne goHopoB BopoHexa «Kauvenn»

Kny6 uHtennektyansHbix urp BIry

KOpugmyeckas knuHunka BI'Y n AIOP

Hay4yHo-nonynsapHbein Jlektopun

LWtab ctygeHyeckmx otpsgos BIY

Aktne Becepoccuickoro CtyaeH4yeckoro TypHupa Tpéx Hayk

depnepanbHbIn 06pasoBaTenbHbI NPOEKT «MHGOMNOTOKY

LLikona aktuea BI'Y

Apxeonorndeckoe Hacneaue LleHTpanbHOro YepHosembs

CtyaoeHTbl — [leTam

Ha dwmanyeckom dakynbtete 06WMUM PYKOBOLCTBOM BOCNUTATESNIbHON AEATENbHOCTLIO
3aHMMaeTCs AeKaH, TeKylly paboTy ocylecTBNAT U KOHTPONUPYIOT 3aMecTUuTenu AekaHa,
negarorn-opraHn3aTopbl, KypaTopbl y4ebHbIX rpynmn U opraHbl CTYAEHYEeCKOro caMmoyrnpaBneHuns.

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

CTtyoeHTam  npefocTaBnsieTcsl  BO3MOXHOCTb — fleTHero oTablxa B CMOPTUBHO-
030pOBUTENBHOM KOMMsiekce «BeHeBUTUHOBOY, . AHana, Ha octpose Kopdy (Mpeuus). Opra-
HU3YIOTCA 3KCKYPCUMOHHbIE noe3akun no ropogam Poccuu, 6ecnnaTHoe nocelleHne TeaTpos, My-
3ee, BbICTABOK, KAaTKOB, CMOPTMBHbLIX MaTyen, 6accenHoB.

PaboTtaeTt otaen cogencTens TpyaoyCTPONCTBY BbiMYCKHUKOB.

B yHuBepcuTeTe peanmsyloTca couunarnbHble NporpamMmbl Ans CTYLEHTOB, B TOM 4ucne
BblAeneHne coumanbHOW NOMOLUM MaroobecneyeHHbIM U HyXAawlWnmcs, coumanbHas noa-
AepXXka OTAeNbHbIX KaTeropui oby4varoLmxcs.

7. HopmaTtuBHO-MeTOAMYECKOE OOecnevyeHne CUCTEMbI OLIeHKM KayecTBa OCBOeHUs1 oby-
yarowmummuca OOl 6akanaBpmaTa no HanpasneHuto nogrotoBku 03.03.03 Paguodumsuka

B cootBetctBumn ¢ ®roOC BO no HanpaBnenuto noarotoBkm 03.03.03 Pagnodmsnka m
TunoBbIM NONOXEHNEM O By3€e OLlEeHKa KadecTBa ocBoeHusi obyyatowmmmca OOl b6akanaspua-
T€ BK/HOYAET TEKYLUUN KOHTPOIb YCNEBAEMOCTU, NPOMEXYTOYHYIO U UTOrOBYK rOCyAapCTBEH-
Hyl0 aTTecTaumo oby4aroLmnxcs.

Ha ocHoBe TpeboBaHun ®IrOC BO n pekomengaumnn npumepHon OOIT no HanpaBneHuto
noarotoBkn 03.03.03 Paguodumsuka paspabotaHa maTpuua cOOTBETCTBUSA KOMMNETEHUNA U CO-
ctaBHbIxX Yacten OOl (npunoxexwue 7).

7.1.TeKyLWwnit KOHTPOJSb YCNEeBaeMOCTU U NPOMEXYTOYHas aTTecTauus

B cootBetctBUM C TpeboBaHnammn ®IrOC BO n pekomeHgaunamm OOl BO no Hanpas-
nenuto nogrotoskn 03.03.03 Paguodumsunka ans npoBefeHUs TEKyLero KOHTponsa ycrnesaemo-
CTU M MPOMEXYTOYHOW aTTecTauum co3gaHbl COOTBETCTBYOLWME POHObLI OLLIEHOYHbLIX CPEACTB.

OTK PoHAbI BKIKOYAKOT: KOHTPOSIbHbLIE BOMNPOCHI U TUMOBbIE 3a4aHuUs ONa NPaKTU4ECKUX
3aHATUI, NAaBOPATOPHbLIX N KOHTPOSbHbIX PAbOT, KONMOKBUYMOB, 3a4ETOB M 3K3aMEHOB; TECTbI U1
KOMMbIOTEPHbIE TECTMPYIOLME NPOrpaMmbl; MPUMEPHYHD TEMATUKY KypCOBbIX paboT/npoekTos,
pedepaToB U T.M., @ TaKKe NHblIE POPMbI KOHTPOIS, NO3BONSAIOLLME OLEHUTb CTENEHb COPMU-
POBaHHOCTM KOMMNETEHLUUIN 0By4atoLLNXCA.


https://vsu.ru/russian/students/stud_council.html#studsovet
https://vsu.ru/russian/students/stud_council.html#donor
https://vsu.ru/russian/students/stud_council.html#intgames
https://vsu.ru/russian/students/stud_council.html#law
https://vsu.ru/russian/students/stud_council.html#lect
https://vsu.ru/russian/students/stud_council.html#stotr
https://vsu.ru/russian/students/stud_council.html#sci3
https://vsu.ru/russian/students/stud_council.html#info
https://vsu.ru/russian/students/stud_council.html#active
https://vsu.ru/russian/students/stud_council.html#arch
https://vsu.ru/russian/students/stud_council.html#child
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7.2. TocypapcTBeHHas utorosas atrectauuma BbinyckHukoB OOl 6akanaBpuarta

NTorosasi aTtTectaumus BbiNyCKHMKA BbICLLErO y4ebHOro 3aBeeHns aBnseTca obssatenb-
HOW 1 OCYLLECTBISETCS NOCre 0CBOEHMst 06pa3oBaTenbHOM NPorpamMmMbl B MOSIHOM o6beme.

Ha ocHoBe [NonoxeHus 06 MTOroBom rocygapCTBEHHON aTTecTaumm BbiNMyCKHUKOB BbiC-
lWmnx y4yebHbIX 3aBeaeHunn Poccunckon depepaunn, yteepxxaeHHoro MuHuctepctsom obpaso-
BaHunA 1 Hayku Poccunckon ®egepaumm, TpedosaHnn ®IrOC BO n pekomengaumn OOIN BO no
COOTBETCTBYHOLLEMY HamnpaBreHWo NOAroTOBKN pa3paboTaHbl U yTBepXXaeHbl TpeboBaHus K co-
AepxaHuto, 06bEMY U CTPYKTYpE BbINMYCKHbIX KBaNU@UKaLMOHHbIX paboT.

B utoroByto aTTectauuio BXOAMT 3aliMTa BbIMYyCKHOW KBanuvdukaunoHHon paboTbl (6a-
kanaBpckon paboTbl). bakanaspckme paboTbl BbIMNOMHAKTCS MO TEMaM, YTBEPXAEHHbIM Y4e-
HbIM COBETOM (haKynbTeTa.

ATTeCTauMoHHbIE UCMbITAHMS, BXOASLUME B COCTaB WTOrOBOW aTTecTauuun BbIMyCKHMKA,
AOJIMKHbI MOMHOCTBIO COOTBETCTBOBATbL OCHOBHOW 0bpasoBaTenbHOM nporpamme 6akanaBpcKon
noaroToBkn dusnka MHOPMALMOHHBLIX CUCTEM U TENEKOMMYHMKALMINA, KOTOPYKD OH OCBOWUI 3a
Bpems obydeHus.

Mpn opraHmsaummn paboTbl Hag GakanaBpckon paboTon kadegpa nocne 3aBepLUEeHUs
TeopeTudeckoro obyyeHns B 9-m cemectpe npoBoanT paboTy no BbIGOPY M YTBEPXKOAEHUIO TEM
BGakanaBpckux paboT. Tembl Bcex 6akanaBpCckux paboT COOTBETCTBYIOT TeMaTuke paboTbl Ka-
deapbl.

TemaTtnka BbINyCKHbIX KBaANM@UKaALUMOHHbBIX paboT HanpaeneHa Ha pelueHune npodeccu-
OHarnbHbIX 3a4au:

CTaTUCTMYECKOrO CUHTE3a M aHanu3a anroputMoB 06paboTkM CUrHANOB C HEN3BECTHbLIMU
napameTpamu, Habnogaemblx Ha poHe Nomex;

TEOPETUYECKOrO N SKCMEPUMEHTANbHOIO UCCNeaoBaHNSA NPOXOXAEHUA PaAnOBOSIH Yepes
pasnu4yHble cpenbl, UCCreaoBaHMe agnarpammM HanpaBrieHHOCTU CYLLECTBYIOLNX N NEPCNEKTUB-
HbIX n3nyvaTenen;

TEOPEeTUYECKOr0 N 3KCNEPMMEHTANbHOMO MCCrneaoBaHWst NOBbIWEHMA ObICTpOaAENCTBUSA
KINKYEBbIX 3NIEMEHTOB Ha TPaH3UCTopax;

nccnegoBaHne ONTMMM3aUMyM COBPEMEHHBIX CUCTEM TENEKOMMYHUKALNIA.

HenocpeactBeHHoOe pykOBOACTBO OakanaBpamMu OCYLLECTBISIETCA TONbKO PYKOBOAUTE-
NSAMU, UMEIOLLUMM YHEHYHO CTEMEHD.

TpeboBaHus, 0b6ycnoBneHHbIE Cneumann3npoBaHHON NOAroToBkoW Gakanaepa, BK4a-
tOT:
enadeHue:

e HaBblKaMW CaMOCTOATESNIbHOM HAYy4YHO-UCCeA0BaTENbCKON AEATENbHOCTY;

e HaBblkamun NpPoBeAeHNsT PU3NYECKOrO IKCNEPUMEHTA:

e MeTo4aMM OLIEHKM TOYHOCTU 3KCNEePUMEHTanNbHbIX Pe3ynbTaTos;

e 3KCNEepUMEHTarnbHbIMW METOAaMN NCCneaoBaHMs KonebaTenbHO-BOSTHOBbIX CUCTEM;

e HaBblkamu paboTbl C COBPEMEHHbIM 3KCNEPMMEHTaNbHbIM 060PYAOBaHNEM;

e UMCCNeaoBaHUSA, NPOEKTUPOBAHUSA U MPUMEHEHUS KOMNOHEHTOB MHTErpanbHOM 3NEKTPOHUKN U
NnonynpoBOAHNKOBLIX NPUBOPOB;

e MeTo4aMu K CpeacTBaMM KOMMbIOTEPHOrO MOAENMPOBAaHUSA (PM3MYECKNX MPOLIECCOB U SBMe-
HUM B pagnodusmke;

e OCHOBHbIMW COBPEMEHHBIMN METO4AMM pacyeTa U NPOEKTUPOBAHNA LIMPPOBLIX CUCTEM;

YyMEeHue:

e (popmynupoBaTb U pewaTtb 3agayvv, BO3HMKAKOLWME B XOAE HAy4YHO-MCCneaoBaTesnbCKOM U
Hay4YHO-UHHOBALMOHHON OeATenNbHOCTY;

e BblOMpaTb HeobxoouMMble MeTOoAbl UCCREeAoBaHUs, pacyeTa pagnoduanNyeckmx U TernekoMm-
MYHUKALNOHHbLIX CUCTEM;
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o 0606wWwaTtb 1 oTpabatbiBaTh NONy4YeHHbIE pe3yNnbTaThl, aHANN3NPOBATbL N OCMbICITMBATb UX C
y4yeToM NUTepaTypHbIX AaHHbIX;

e BecTu bubnumorpaduyeckyto paboTy ¢ npuBnedYeHneM COBpEMEHHbBIX MH(POPMALMOHHbIX TEX-
Hororum;

e MpeacTaBnNATb UTOrMM nNpogenaHHon paboTbl B BUAE OT4ETOB, 0630pOB, AOKNAO0B, pedepa-
TOB U cTaTten, OPOPMIIEHHbLIX B COOTBETCTBUMN C OBLLENPUHATBEIMU HOPMaMK, C NpuUBeYeHn-
€M COBPEMEHHbIX CPeACTB peAakTUpOBaHNA 1 nevaTtu;

e MCNONb30BaTb MaTeMaTUYeCKUin annapaTt U YUCNEHHbIEe MeToabl, (pusnyeckue n matemaTu-
yeckne (PU3NKo-xmmMmyeckme Moaesiv NpoLeccoB U iBMEHNI, Nnexallunx B OCHOBE COBpPEMEH-
HOW pagnodU3nKK;

e MNpPeacTaBnATb UTOMM NpoaenaHHon paboTbl B BuAe oT4yeToB, pedepartoB, craten, opopm-
NEeHHbIX B COOTBETCTBUM C uMerwmmMmnca TpeboBaHUs MU, C NPUBNEYEHUEM COBPEMEHHbIX
CpencTB pedakTMpoBaHUA 1 nevatu.

e MPUMEHATb COBPEMEHHbIE TEXHOMOrMYeckme npoueccbl U TexHorormdeckoe obopyaoBaHue
Ha 3Tanax uccnegoBaHnd, pa3paboTku 1 NPOM3BOACTBA MaTepuarnoB U U3OEeNUA MUKPOISIEK-
TPOHUKY;

e MAeHTU(UMUUpoBaTbL HOBblIE ObBnactTu uccrnegoBaHWn, HOBble NMpobnemMbl B cdepe hU3nku
MHGOPMAaLMNOHHBIX CUCTEM N TENEKOMMYHUKALUWN;

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

8. pyrvme HopmaTUBHO-MeTOAUYECKNE AOKYMEHTbl U MaTepuanbl, obecneynBaloLme Ka-
4YeCcTBO NOAroTOBKU O6yYaromxcs

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

- NpuUrnalleHre BegyLlMx cneumanncTtoB — NPakTUKOB M3 YMcCna pykoBOAUTENEN oTpac-
nNeBbIX NPeAnpUsaTUI A58 NPOBeeHUS MacTep-KnaccoB No ANUCLMNIIMHAM NpPogeCccMoHanbHOro
UuKna;

- NpMMeHeHne obpasoBaTenbHbIX 6a3 3HAHWN N MHPOPMALMOHHBLIX pecypcoB rrnobanb-
HoW ceTn VIHTepHeT Ansa paclumMpeHust BO3MOXHOCTEN U3YYeHUs ANCLMNIIMH y4ebHOoro nnaHa u
O3HAKOMJIEHUS C NOCNEAHVMWN OOCTMXEHUSIMU B PA3SIMYHbBIX OTPACIIAX HAYKN U TEXHUKN;

- NnpumeHeHne NM3BM 1 nporpaMm KOMMNbIOTEPHOW rpadoukn nNo uukniam obmux matema-
TUYECKUX U eCTEeCTBEHHOHay4YHbIX, 0bLenpodeccnoHanbHbiX U cneumanbHbiX AUCLUMNIUH Npy
NpoBeAEeHNM NPaKTUYECKNX 3aHATUIN, KyPCOBOrO NPOEKTUPOBaHMS 1 BbinonHeHun BKP.

Ana camocTtosTenbHOM paboTbl CTyAeHTOB npegycMaTtpuBaeTcs paspaboTka no BceM
ancumnnmHam OOl meToamMyecknx pekoMeHgaumm, C NOMOLLbI KOTOPbIX CTYAEHT opraHusyet
cBOI paboTy. B npouecce camocTosTenbHOW paboTbl CTYAEHTblI UMEIOT BO3MOXHOCTb KOHTPO-
NMpPOBaTb CBOW 3HAHMS C NOMOLLbIO pa3paboTaHHbIX TECTOB NO AUCUMMIMHAM CneunanbHOCTH.

B gucumnnunHax npodeccrMoHanbHOro uukna npegycMoTpeHO UCNoNb3oBaHWE MHHOBA-
LMOHHBIX TEXHOMNOrMn (CpeacTBa TENEeKOMMYHUKaUUW, MynbTUMeAWHbIE NPOEKTOPbI, cneuna-
NM3MpPOBaHHOE NporpaMmHoe obecnedeHne n cpeacTsa KOMMbOTEPHOW UArHOCTUKN).

Kpome TOro, B obpasoBartenbHOM npoLecce NCNomnb3yTcs cneayrowme MHHOBaLMOHHbIE
MeToAbl:

- NPUMEHEHNE ANEKTPOHHBLIX MYNbTUMEANAHbLIX Y4eOHMKOB 1 y4ebHbIX Nocobui;

- MPYMEHEHNE aKTUBHbIX METOAOB 00yYeHUs1, KKOHTEKCTHOrO 0By4eHnsa» n «obyveHuns Ha
OCHOBE OnbITax:

- UCNOMb30BaHME NPOEKTHO-OPraHN3auNoHHbIX TexHonormm obyvyeHmst pabote B komaHae
Ha KOMMSEKCHbIM peLleHUeM NpakTUYecknx 3agau.
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lMporpamma coctaBneHa: kadbenpon pagnopunamnkin.

Mporpamma ogo6peHa Hay4HO-MeTOAMYECKUM COBETOM DU3NYECKOro dakynbTeTa

[ekaH dunaunyeckoro gakynoteta /A.M. bobpeLuos/

3aB. kathegpon pagnodunsnkm /A.MN. TpndoHos/

KypaTop nporpammsbl : /A..[l. Kopobosa/
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MpunoxeHune 1. Npadmk yuebHOro npouecca

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

CemecTp 2

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

OBA3SATENLHLIE @OPMbI KOHTPONA

=cz(3] 3al4) K2

Swesl 4] 3al2] KL2)
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CemecTp 3 CemecTp 4
Yacoe Yacoe
A A
HE |WHpek: HavmeHopaHke P VA P /A
F Beero CRC KaHTp P Beoero CPC KouTp
Beoero| Nex |Na6 | Np | KCP ank Beoero| Nex |Na6 | Np | KCP onk
|I:|_|J'IE|H:I 8872 | 383 |108| 90 |144| 41 | 391 108 961 | 391 |120| 72 |151 | 48 (462 | 108

1 [ELEE dunocodua Az 144 | 43 | 18 18 | 7 | 65 | 36
2 |ELEE MHOCTPaHHEIN AZENE Az 12 19 18 1 17 | 36
3 |ELEZ Maogyne "O0wan drzueka’ Ixdak | 282 | 102 36 [ 36 |18 |12 |14 36 |Mm=2ak | 288 (105 | 36 | 36 | 15 [ 15 147 | 36
4 |FiLESZ Moser paaosas dezenea kK | 14 | 59 | 36 18 [ 5 (49 ] 36
E |ELEFF TR OB TED £ MANFS T3 Wz K 144 | 59 | 36 18 | & | 49 | 36
b |E1EFE CIOUL AT QPELETRBCRTIET 10 3R TEIRCYHT E] 108 | 43 a6 ¥ | 65 Ia 144 | 46 1] 10 | 98
7 |ELES Moy e "MaTeraTHKa" 3:[03 ;;) 360 | 145 | o4 72119 (178 | 36 WIxza | M6 | 95 | 36 4 | & |82 | 36
& |FiE.5d MaTersa TeRe RNt R x: kK |14 | 59 | 18 36 [ 5 (49 ] 36
9 |E1E.5d AP a0 B (eI ATE B 8 |0 AREEHET a0k | 108 | 43 | 18 18 | 7 | B3
10 |Fi.E.55 For TODFHS T 6 TEFE00HE T AHATE Ia 108 | 43 | 18 18 [ ¥ | B3
11 |BrEgs | COPHT ASRORTHOCTEM i HATEHATIECK S a | 144 | 59 | 18 ® |5 |49 | 3

ETATHETEFS
12 |BrEgg | HTEIPATBHGIR FOIRHBHIIT if SAPUALMDHHDE 3 | 12 | 39 |18 18 | 3 | 33

P
12 |ELE.10 Mogyne "MHdopmaTis" Ia 144 [ 63 | 18 | 36 9 [ &
14 |Fi.E.10.2 AICOE THES 6 FE6ES SDONDAMMED DR AFH0TT 3a 144 [ 63 | 18 | 36 9 [ &
15 |E1E.14 MUK pONPOLECCOpHEIE CHETEME] Ia 180 | B6 | 15 | 36 12 1114
16 |ELE.19 PHzMeCKaA Ky NETYPa Ia T2 18 | 12 B | o4
7 SNeKTHEHEIR KYPCE N0 HEHYeckoi 54 ca cq 61 B B

Ky NETYpE

OBA3ATENLHLIE ®OPMEI KOHTPONA k(2] 2al3) 2al KI(3) Skz(2] a4 K
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CemecTp 5 CemecTp G
Hacoe Hacoke
A i)
M2 |MHperc HavmeHoEaHHe P va P va
P Boero CPC KoHTp P Beero cPC KaouTp
Beoero| Nex [ NaG | Mp | KCP ank Beoero| Nex | NaG | Np | KCP onk
|I:|-|J'I-EIH:I 954 | 386 |1Z26 | 108|108 | 44 (424 144 T71 (349|498 (100|119 32 314 108

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

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

TECBMERFDT

F

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

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

Ky NeTYpe
OBASATENBHBIE ®OPMBI KOHTPONA Skz(4] 3a 320 KM ELZ) Sk=(3] Jal2] KN EZ)
YYEBHAA NPAKTHKA | (Mnan] 108
Y4e0HaA BEMMCIMTENEHAA L] 103
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—_—

CemecTp 7 CemecTp &
Yacoe Yacoe
A A
M2 |MHpek: HavmeHoEaHHe T— va ¢ T— A ¢
aHTp aHTp
B B
“4™ lBcers Nex |Nat | Mp |KCF CFE ank “4 lBcers Nex |Naf | Np | KCP LPE ane
|I:|-|.I'IEIH:I g64 (329 | 90 | 198 41 | 391 144 Ta6 (265 | 7O |140)| 14 | 41 (383 | 108

1 |E1E.1 Mopyne "TeopeTHYeckad gHzmHa" kK | 108 | 45 |14 | 26 32| 36
2 |Fif5.114 TOOMOAHAMATA i CT3 THETESPERAT P kK | 108 | 45 |14 | 26 32| 36
3 |BLE.z Moayne "Busmka KoneGaTentHelx U ax |18 | 59 |15 | 38 5 |48 | 36 |secnen| 360 | 104 | 25 | 56 20 (184 | 72

EOMHOELIX MPOLECCOE
4 |F1E.12.1 ToO0erT FOTe0 s 'y 144 [ 59 | 15 | 36 S |49 | 36
E |[Fi5.123F T3 THE TABER AT P ATHA0PLerd Az 180 | 52 |14 | 28 10 )92 | 36
b |FlE.124 A5 d FOHORE, [TOOLPCEDS Az kN [ 180 | o2 [ 14 | 28 10 | 92 | 36
7 [E1E.13 Mogy ne "2nekTpoHKKa" A=21E0| 288 | 102 | 36 | 24 12 1114 | 72
& |Fif5.15.1 Fa,7690 2,105 TODHHS Az 144 | 43 | 158 | 18 ¥ | BS5| 36
9 |FLE.IRZ DA R AT FA0R TODHIRA k0 [ 144 | 59 [ 18 [ 36 S |49 | 36
10 |BLE.L7 YHCNEHHEIE METOLE! M MaTEMATHHECKOE ask | 1ma | a3 | 18 | 18 7 les | =6

MOLEMPOEaHHE
11 [E1EOL.2 |ATOMHEIM CRekTRaneHEId aHanHz Ia 72 23 18 o |49
12 [E1EOL.:  |AcTpodmzuka Ia 108 | 36 | 14 141 8 | 72
13 |[ELE.OAE [PapuonpeemHels woTRONCTES Jal 108 | 59 | 15 | 36 5 | 49
14 [E1EOL7  |Cneunpak iyt Ia 108 | 43 36 B4 108 | 48 42 B | B0
5 |E1B 811 BeefeHHE B CTATHCTHHRCK YD pagHodmzmIiy - 7 12 | 14 | 14 4 | an

H HHPOPMATHIY
16 |FLEAE.12 |Eeegeree 8 pageoorsmy Ia 12 | 32 |14 | 14 4 [ 40

OBASATENBHLIE @OPMbLI KOHTPONA Zicz(4] 3a(2] 3a0 KM K 2kz(3] 3a(2] KM E
MPOM3BOACTBEHHAA NPAKTHKA (MnaH) 102
|I'I|:u:-H3Bn:np.n:TBEHHa::| Hay4HO-MCCNe ] OBaTENECKAA 3ad 108
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CemecTp 9 CemecTp A
Yacaoe Hacaok
A A
N2 |MHaer: HavmMeHoEdHKe TR ¥a KoMTEONE A
P Beoera CFC kaHTR P Beera CFC kawTp
Beerol Mex [Na6 | Np | KCP onk Beoero| Nex |Na6 | Np | KCP onk
|li|-|J'IE|H:| 864 | 338 (144|144 50 (490( 36 612 | 277 | 7D (162 14 | 31 |299| 36
F n
1 lB1E.12 Mogyne "dzHea KD.I'::EE-ETE.I'IbeI:-: M 93 K 144 45 18 | 13 10 | a8
EONHOEEIX MPOLECCoE
"z 515127 FPACrID0C T AHEAHETE 08 TOCMA A THEK FOH Jak 144 | 46 | 15 | 15 10 | 93
"2 |B1E.12 Mogyne "ZnexTpoHmKa" Az 144 | 43 | 15 | 15 T G5 36 3z 108 32 |14 | 14 4 40 36
"4 515133 FIOAP OO DA DR AT A TER TOOHERA Az 144 | 43 | 15 | 15 T G5 36
"t 515154 KB AR TOR AT DAAH0Petzetrea 3Kz 108 32 114 | 14 40 36
R EE Eez0nacHOCTE KHIHELEATENEHICTH Ia 108 3 |14 14 7
i ElLE 204 |DyvHKUMOHANEHAA 3NeKTRpOHMKa 3a 108 43 | 18 | 15 T BS
i 2 |ELEBEOAE PeweHMe =apad Ha ZEM Za T2 39 18 | 18 3 33
" ELE.OA.7 CRennpak THIYM T2 a3 o4 1 17 3a 180 | 126 120 G o4
r i |BLEAR21 Ukdpoesie MeTael B MHBOPMALMOHHEX 4a 12 - | 15 5 45
CHCT R AY
r m
11 |E1.845.57 | CMEACYCTOMEEOCTE SMEODIALADHNEX 3a 12 | 23 | 18 5 | 49
CeAEC T
r
12 |ELE B Mz=ny4aHMe, pacApocTRaHEHKME M pacceaHe - 108 as | 18 | 18 7 .
pafMOEoH
r
13 |BrEgEz |HHEO0s0e HosRmROS e 3a 108 | 43 | 15 | 15 7 | 85
D OO AL T OFE IK T TEM
r MPHOoPE! M WCTPOMCTES TEERLOTENEHOM
14 [E1EAB.41 |znexTpoHMEK B HHBOPMALMOHHEX CHCTEMax 3a T2 23 |18 =) 49
M TEnekOMH Y HMIALMAY
r K AT ITEDBT 508 D OOMALEIT 8 COfCTEMAaK
15 | F1LEAF.4.7 " 3a T2 23 18 ) 44
TETEF DM A AL AT
r
16 |ELEABS.1 MznyHaHKe 1 pacnpoc TRaHeHKE . 12 22 | 14 | 14 4 40
HECHHY COMAANEHBIE BEOMH
it EILEABEZ | QcHogsr MOOMTHE K CHCTEM RIS la T2 32 |14 | 14 4 40
i 12 [E1EBABE.1 [PagrodmziHeckie MeTogk 3a T2 32 14 | 14 4 40
r
T
19 |E1LE45.6.7 Hjj"; 2”" TREIRHE DEHDRS! D AAME TRARHE 3a 72 | 32 | 14 | 14 4 | 40
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CemecTp 9

CemecTp A

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

rocYy AAPCTBEHHAA ATONOBAA ATTECTALIMA
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MpunoxeHune 3. AHHOTauuM paboumnx nporpamm
Bb1.6.1 WUctopusa

Llenu n 3agayum yue6HOM AUCLUNIIUHDI.

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

B xoge usyyeHus aucumnnuHbl «Mctopusi» cTyaeHTbl AOMKHbI: UMeTb NpeacTaBreHne o Cyll-
HOCTK, hopMe U (PYHKLMM NCTOPUYECKOTO 3HAHWSI; OBNadeTb drieMeHTaMN UCTOPUYECKOrO aHa-
nn3a; 3HaTb: NOHATUINHBIA annapaT UCTOPUYECKON HayKN, OCHOBHbIE METOAbl MCCeAoBaHUS UC-
TOPWM; CYLLHOCTb, Coep)xaHue, 0COBEHHOCTU pa3BUTUS OTEYECTBEHHOW WUCTOPUU; OCHOBHOWM
CNEKTP KOHLENUMIA UCTOPUYECKOrO pasBUTUS, TOYEK 3PEHMSI MO YACTHbIM UCTOPUYECKMM MpO-
6nemam; ymeTb: CaMOCTOATENbHO aHanNM3npoBaTb UCTOpPUYECKME aKTbl; MPUMEHSTb MPUHLK-
Mbl UCTOPM3Ma OOBLEKTUBHOCTU B aHanM3e UCTOPUMYECKOrO mMaTepuana; NpUMeEHSTb Mony4YeH-
Hble 3HaHUS U YMEHUS NPU aHanM3e COBPEMEHHbIX COLManbHO-3KOHOMUYECKUX U CoLMarnbHO-
NONMMTUYECKMX NPOBNeM COBPEMEHHOrO 3Tana pasBUTUS OTEYECTBEHHON NCTOPUN; UMETb HaBbl-
K paboTbl C UICTOPUYECKUMUN UCTOUYHUKAMM.

KpaTkoe cogepxaHue (AuAaKTnyeckme eauHULbI) y4HeOHOW AUCLUUNIIUHbBI.

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

CywHoCTb, (hopMbl, YHKLNN NCTOPUYECKOTO 3HAHUS. MeToabl N UCTOYHUKM U3YHEHNSA NCTOPUN.
MoHATHe n knaccuukaumss UCTOPUYECKOrO UCTOYHMKA. OTeyecTBEHHast uctopuorpadusa B
NpoLoM M HacTosiweMm: obuee n ocobeHHoe. MeTogonornsa n Teopus UCTOPUHECKON HayKu.
Nctopusa Poccum — HeoTbemnemMasa 4acTb BCEMUPHOMN UCTOPUK. AHTUYHOE Hacrnegue B arnoxy
Benuvkoro nepeceneHns Hapogos. [Npobnema aTHoreHe3a BOCTOYHbIX cnaBsaH. OCHOBHble aTa-
Nbl CTAHOBIMEHUS rocyaapcTBeHHOCTU. [lpeBHAs Pycb KW koyeBHUMKW. BusaHTUCKO-
apesBHepycckue cBasn. OcobeHHocTn coumnanbHoro ctposi pesHen Pycu. OTHOKYNbTYpHbIE U
coumanbHO-NONNTUYECKME NPOLECChbl CTAHOBMEHUA PYCCKOW rocyaapCTBEHHOCTU. [puHAaTne
XpUcTuaHcTBa. PacnpocTpaHeHne mcnama. OBOSUMSA BOCTOYHOCNABAHCKON rOCyAapCTBEHHO-
ctn B XI-XIl BB. CoumanbHO-nonuTndeckme nameHeHunsa B pycckmx semnsix B XllI-XV BB. Pycb un
Opga: npobrnembl B3anmoBnunaHna. Poccnsa n cpegHeBekoBble rocygapctsa Esponbl 1 Asun.
Cneumndurka bopMmMpoBaHUA €gMHOr0 POCCUNCKOro rocyaapcTtea. BoasbiweHne Mocksbl. dop-
MUpPOBaHME COCITOBHOW CUCTEMBI OpraHu3aumm obwectea. Pedopmel MNeTpa 1. Bek EkaTepuHbl.
Mpeanockbinkm n 0COBEHHOCTN CKNagbiBaHMsa poccuirckoro abcontotmama. [JUCcKyccum o reHesun-
ce camopgepxaBusi. OCO6EeHHOCTU M OCHOBHbIE 3Tarnbl AKOHOMUYECKOro pasBuTna Poccun. OBo-
nounsa dopm cobcTBEHHOCTU Ha 3emnto. CTpykTypa deofanbHoro 3emnesnagexHns. Kpenoct-
Hoe npaBo B Poccun. MaHydakTypHO-NpOMbILLIEHHOE NPOM3BOACTBO. CTaHOBREHWE WHAY-
cTpmanbHoro obuiectsa B Poccun: obuwee n ocobeHHoe. ObLecTBeHHast MbICib U OCOBEHHO-
cTn obuwecteeHHoro asmxeHus Poccum XIX B. Pedopmbl n peopmatopbl B Poccun. Pycckas
KynbTypa XIX Beka n ee BKrag B MUPOBYIO KyrnbTypy. Ponb XX ctonetns B MMPOBOW UCTOPUN.
MmobBanunsauusa obuiecTBeHHbIX npoueccoB. NMpobnema 3KOHOMUYECKOro pocTta U MoaepHu3a-
uun. Pesontounn n pecopmbl. CoumanbHasa TpaHchopmauma obwectsa. CTONKHOBEHME TEH-
AEHUMN MHTEepHauMOHanuaMa u HaumoHanuama, MHTerpauum u cenapatmsama, eMOKpaTum u
aBToputapmama. Poccusa B Havyane XX B. O6bekTMBHaA noTpebHOCTb MHAYCTPManbHON Moaep-
Hu3auum Poccumn. Poccuinckmne pedopmbl B KOHTEKCTE OOLLIEMMPOBOrO PasBUTUS B Ha4arne Beka.
Monutuyeckne naptum Poccun: reHesuc, kraccudukaumd, nporpammbl, Taktuka. Poccus B
YCrOBMSIX MUPOBOW BOWHbI U oOLLeHaunoHanbHoro kpusmca. Pesontoumns 1917r. paxgaHckas
BOWHA W MHTEpPBEHUMUS , UX pe3ynbTaTtbl U nocreacteus. Poccuickaa amurpaums. CounansHo-
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9KOHOMMUYecKoe pa3suTtne ctpanbl B 20-e rr. HOIN. dopmupoBaHmMe ogHONapTUMHOIO NOnUTUYe-
ckoro pexuma. ObpasosaHne CCCP. KynbTypHas Xn3Hb cTpaHbl B 20-e rr. BHeLLHss nonuTuka.
Kypc Ha cTpouTenbCTBO coumanuama B OfHOM cTpaHe u ero nocneactsumda. CoumanbHo-
3KoHoMuyeckmne npeobpasoBaHus B 30-e rr. CCCP HakaHyHe W B Ha4danbHbI Nepuos BTOPOW
MUpoBOWN BOWHbI. Benunkass OTeyecTBeHHasa BoviHa. CoumanbHO-9KOHOMUYECKOE pa3BuTue, 06-
LLIeCTBEHHO-NONUTUYECKas XU3Hb, KynbTypa, BHelwHAA nonutnka CCCP B nocneBoeHHble rofbl.
XonogHasi BorHa. onbITKN OCYLWECTBIIEHNS MONMUTUYECKMX N IKOHOMUYecknx pedopm. HTP n
ee BNusaHWe Ha xoa obuiectBeHHoro passutuss. CCCP B cepeguHe 60-80-x rr.  CoBeTckui
Cow3 B 1985-1991 rr. lNepecTtponka. NMonbiTka rocygapcteeHHoro nepesopoTta 1991 r. u ee
nposan. Pacnag CCCP. Benoexckne cornawenuns. Oktabpbckune cobbitua 1993 r. CtaHoBne-
HWe HOBOW poccunckon rocyaapcteeHHocTn (1993-1999 rr.). Poccuna Ha nyTy pagnkanbHOW Co-
LManbHO-9KOHOMUYeckon MogepHusaumn. Kynbtypa B coBpemeHHon Poccuun. BHelwHenonntu-
Yyeckasa AeaATeNbHOCTb B YCIOBUSAX HOBOW reOnOfNTUYECKON CUTYaLNN.

Popma NPOMEXYTOYHON aTTeCcTaLmmn 3K3aMeH.
Koabl popmupyembix (cpopmupoBaHHbix) komneteHumn: OK-2, OK-6, OK-7
B1.5.2 Pycckui A3bIK U KynbTypa pe4yu

Llenv n 3apaum y4ue6HOM AUCLMNSIUHDI.

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

B cBs3u ¢ aTuM yyebHasa ancuunnuHa «Pycckuii s3bik 1 KynbTypa pevn» AOfKHA pelwaTtb cre-
Ayllne 3agadn: No3HaKOMUTb C CUCTEMOM HOPM PYCCKOro NMTepaTypHOro A3blka Ha (poHeTu-
4YeCKOoM, FIeKCU4YeCcKoM, CrnoBoobpasoBaTeslbHOM, rpaMMaTU4ecKOM YpOBHe; AaTb TeopeTuye-
CKkMe 3HaHuMs B o6nactM HOPMaTUMBHOIO W LeneHanpaBfieHHOro YnoTpebrneHns s3bIKOBbIX
CpeacTB B AeNOBOM M Hay4yHOM 06LeHun; chopMUpoBaTh NpakTUYECKUe HaBblKU U YMEHUSA B
obnactn cocTtaBneHuss U1 NPOAYyLUPOBAHUS PasfnU4YHbIX TUMOB TEKCTOB, NPeaoTBpaLLeHnsa u
KOPPEKTUPOBKN BO3MOXHbIX SI3bIKOBbIX M peyeBbiX OWMOOK, agantauuum TEKCTOB AS11 YCTHOro
U NMUCbMEHHOMO U3NOXEHUS; CHOPMMPOBaTL YMEHUS, pa3BUTb HaBbIKM OBLLEHWS B pasnuy-
HbIX cUTyaumax obLieHuns; ccpopmmpoBaTtb Yy CTYOEHTOB CO3HATENbHOE OTHOLLIEHWE K CBOEN U
YY>KOW YCTHOWN N MMCbMEHHOW peyn Ha OCHOBE U3Yy4YEeHNA e€ KOMMYHUKATUBHbIX Ka4eCTB.

KpaTtkoe copepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW AUCLMNIIUHDI

1. OCHOBHblE NOHATUA KyNbTypbl pedn. KynbTypa peyun Kak HayyHo-yyebHasi gucuunnuHa.
A3blKk U peyb. A3bIK Kak 3HakoBas cuctema. PyHKkuMM A3blka. COOTHOLLEHUE MOHATUN A3bIK U
peyb: B3aMMOOBYCOBMAEHHOCTb M B3aUMOBIUSIHUE. F3bIKOBblE €OVHULbI U YPOBHU A3bIKOBOW
cuctembl. Peub kak popma peanusaumm ssbika. [pobnembl KynbTypbl KOMMYHUKALMKW: acuM-
METPUA MeXay KynbTypon OBLeHUs U KynbTypor peudn. Tunbl pevyeBomn KyrnbTypbl HOCUTENEN
A3blka: AnuMTapHbIA, CpedHe-nuTepaTypHbIi, NUTepaTypHO-pPa3roBOPHbLIN,  (hamMuUnbApHO-
pa3roBopHbIN. PopMbl peyn: cneuynduka yCTHOM M NMUCbMEHHOW peuyun, KnaccudukaunoHHbIe
NPU3HaKKN, XxapakTepHble YepTbl, A3bIKOBblIE OCOBEHHOCTH.

2. AsbikoBad HopMa. AMHAMUYHOCTb PasBUTUA SA3blka U UBMEHUYMBOCTb HOPM. Tunbl HOPM (Op-
doannyeckne, nekcnyeckne, rpammaTudeckue, opdporpaduyeckme, MyHKTyauuMoHHbIe U Ap.).
Tunbl HOPMaTUBHBIX CNoBapen MU NpUHUMNbLI paboTbl ¢ HUMU. 3HAYMMOCTb HOPMATUBHOIO ac-
nekta ans pevyeBon kKoMMmyHukauun. CoBpemMeHHoe peyeBoe NpocTpaHCTBO. Hopma n auckypc,
HopMma 1 y3yc. PasroBopHasi pevb 1 Hopma. ACUMMETPUS MeXay pasroBOPHOM peybio U nute-
paTypHOM HOPMOW B chepe peyeBon KOMMYHUKaLUN.
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3.Ctunnctuka. OyHKUMOHAamNbHbIE CTUM COBPEMEHHOINO PYCCKOro ssblka. Baaumogenctsue
PYHKUMOHAsbHbLIX CTUMEN. XapakTepucTuka ctunen: cdepa (QyHKUMOHMPOBAHUSA; NeKcuye-
ckue, cnosoobpasoBaTesibHble, MOPONOrnyeckme, CUHTaKCuYeckne OCOBEHHOCTU; >KaHpPb;
0CcOBeHHOCTM opraHu3auumn TekcToB. Cneuundurka MCNonb30BaHNSA 3NEMEHTOB PasfnnYHbIX A3bl-
KOBbIX YPOBHEN B Hay4HOU peyn. PasroBopHas peyb B cucteMe oyHKLUMOHANbHbIX pa3HOBUAOHO-
CTEeN PYCCKOro nutepaTtypHOro sAsblka. YCrnosusa (OYyHKLMOHUPOBAHUA Pa3roBOPHOW peyn, posib
BHEA3bIKOBbIX (0aKTOPOB.

4. Putopuka n genoson a3blk. OcCOB6eHHOCTM yCcTHOM nybnuyHon peyun. OpaTop U ero ayamto-
pusa. OCHOBHble BUAObI apryMeHToB. [logrotoBka peyn: BbIGOp TEMbI, LeNb peyn, Nnouck Matepum-
ana, Havano, passepTbiBaHVe U 3aBeplueHne pedn. PeyeBble TakTUKM B pe4eBON KOMMYHMU-
Kaumn. ®opmbl yCTHOro AenoBoro obuieHnda. PeyeBoe maHunynvpoBaHue. PeuyeBon aTukeT.
Cneunduka pycckoro pe4yeBoro aTukeTa: TaKTUMHOCTb, NpeaynpeanTesibHOCTb, OTKPOBEHHOCTb,
TONEpPaHTHOCTb, y4acTne. TexHuka peanusaumm aTUKETHbIX OpM: NpmBeTcTBUE (ObpalleHune),
3aBsA3Ka, pas3BuTMe, KynbMmHaumsa, passsaska. O6cTaHOBKa OOLEHUS N 3TUKETHbIE POPMYIbI.
Buabl nucbMeHHOW aenoBon KOMMyHuKaumn. OpraHuM3aumoHHO-pacrnopsanTeribHas OOKYyMeH-
Tauus Kak pasHOBMOHOCTb MUCbMEHHOW OEefIOBON peydn. HA3blKoBble hopMynbl opuLmanbHbIX
AOKYMEHTOB. A3blK U CTUMb pacnopsguTenbHbIX JOKYMEHTOB, KOMMEPYECKON KOppecnoHOeH-
LUK, UHCTPYKTUBHO-METOANYECKUX AOKYMEHTOB.

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

Llenv n 3apa4n yue6HOM AUCLMNIINHbI:
N3y4eHne gmncumnnunHbl "OKOHOMUKA" nMeeT CBOeNn Lenbio obecneydnTb NogroTOBKY BbICO-
KOKBannuumpoBaHHbIX 6akanaespos, obnagatwowmnx HeobxoauMbIMK 3HaHUAMK B obractu
3KOHOMMYECKON Teopun, NO3BONAKOLWMMN pa3bupaTbCs U OPUEHTUPOBATLCA B MPOUCXOoas-
LLIMX SKOHOMMYECKMX MpoLeccax M SIBMEHNSAX, B TOM YMCNE CBA3aHHbLIX C Ux Oyayuwien npo-
dreccuoHanbHOM OesTenbHOCTb. [ANna peanu3aumMm SaHHOW Lenu CTaBATCs criegyloume
3apaun:
- N3y4nTb 6a30Bbl€ SIKOHOMUYECKMNE KaTEropuK;
- pacKpbITb COAEP)KAHME IKOHOMUYECKNX OTHOLLEHUI M 3aKOHOB SKOHOMMYECKOrO Pa3BUTUS;
- N3y4nUTb SIKOHOMMUYECKNE CUCTEMbI, OCHOBHbIE MUKPO- Y MAKpPO3KOHOMUYECKME Npobriemsl,
PbIHOK, PbIHOYHbIA CNPOC U PbIHOYHOE MPEASIOXKEHNE;
- YCBOWUTb MPUHLMN paunoHanbHOr0 3KOHOMUYECKOro NOBEAEHUST XO3SICTBYOLWLMX CYyObek-
TOB B YCITOBUSIX PbIHKA;
- YAICHUTb CYyTb OCHOBHbIX aCNeKkToB PYHKLMOHUPOBAHUS MUPOBON 3KOHOMMUKN.

KpaTtkoe coaepxaHue (AauaakTuyeckue eaAnmHULbI) y4eOGHON ANCLMNIIUHDI

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

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

CyLlHOCTb COBCTBEHHOCTU, €€ TuMbl U (POPMbl. DKOHOMMYECKAs CUCTEMA U ee coAepKaHue.
Tunbl 3KOHOMUYECKNX cucteM. lNepexogHas 9KOHOMUKA.

ObwecmeeHHoe rpou3soocmeo

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

PbIHOK, €20 B03HUKHOBEHUE U Xapakmepucmuka
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.HaTtypanbHoe n ToBapHOoe X03a1UCTBO. ToBap v ero cBoMcTBa. PbIHOK, NPUYUHBLI €r0 BO3HUKHO-
BEHUS, (PyHKLUMN pbiHKa, BUObI PbIHKOB. VIHpaCcTpyKTypa pbIHKA.

MexaHu3m ¢byHKUUOHUPOBAHUS pbIHKa

PbIHOYHLIM cnpoc, ero BennynHa, paktopbl U 3NacTUYHOCTb. PbIHOYHOE NpeanoXeHue, ero Be-
nn4YrHa, pakTopbl N 3NacTUYHOCTb. PbIHOYHOE paBHOBECUE N paBHOBECHASs LieHa.
KoHKypeHuus, ee cyLHOCTb, YHKUUKN 1 BuAbl. CoBepLUEHHas U HeCOBEpPLUEHHAs KOHKYPEHUUS.
MoHononus, ee CywHOCTb N popMbl. AHTUMOHOMOSBbHAs NONUTUKA.

PbiHKU ghakmopoe rpou3zeodcmea

PbiHOK Tpyaa. LleHa Tpyaa v 3apaboTtHas nnata. PbIHOK CCyAHOro kanutana u CyaHbli NPOLEHT.
PbIHOK 3emMnn 1 3emenbHas peHTta. LleHa semnu.

Teopusi hupmbi

®dupma. Tunbl pupm. Kanutan dompmbl. KpyroobopoT n obopoTt kanutana. Wsgepxku npons-
BOACTBA 1 JOX0A4bl (prpMbl

HauyuoHanbHasi 3KOHOMUKa Kak eOuHas cucmema

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

NHeecmuyuu u a3KoHoMu4YecKkul pocm

NHuBectuummn. Bugbl nHBectMumn. ICTOYHUKN MHBECTULMIA. DKOHOMWUYECKUIN POCT U €ro TUMbl.
dakTopbl 3KOHOMMYECKOro pocTa. QKOHOMUYECKUI pocT B Poccun.

LeHexHo-kpedumHasi u baHKo8cKasi cucmembl

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

QuHaHcosas cucmema

®duHaHCbl, UX dyHKuMK. FocyaapcTBeHHbIn bogxkeT. Hanorn. Buabl Hanoros. duckanbHas no-
NNTUKa rocygapcTea

MakpoakoHoMmu4yeckasi HecmabusibHOCMb

LINKNUYHOCTL 9KOHOMMYecKoro passutnd. Pasbl umkna. Buabl LMKNOB. DKOHOMUYECKME KPpU3K-
Cbl, UX NPUYMHbI, BUAbl. AHTUKPU3NCHaA nonutuka. MHdnsaumsa, Buabl MHQAAUMKM U nx nocnea-
cTBus. AHTUMHNAUMOHHaA nonuTtuka. bespaboTtuua n ee opmbl. Mepbl 60pbObI ¢ 6e3pabo-
TUgen.

Loxo0bI u ypo8eHb XU3HU Haces1eHus.

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

focyaapcTBO B 9KOHOMMYECKOM cucteme obuiectBa. OyHKUMM rocygapcTea. [[ocygapCcTBeHHoe
perynmpoBaHue 3KOHOMUKU U ero hopMbl. IKOHOMUYECKAA MONUTMKA rocygapcTtaa, NpUHLMMbI
N OCHOBHbIE BUAbI.

Mupoeasi 3koOHOMUKa

MwunpoBoe X03ANCTBO U MeXOYyHapOoOHble 3KOHOMWYECKME OTHOLIEHWUHA. BHeLHss Toprosns wu
ToproBasi nonutuka. NnaTtexHbln 6anaHc 1 BantoTHLIN KypC.

Popma NPOMEXYTOYHON aTTeCTaLMmn IK3aMeEH.
Koabl popmunpyembix (cpopmupoBaHHbix) komneteHumn: OK-3, OK-7, MNMK-5
b1.5.4 MNMpaBoBepeHue
Llenv n 3apayn y4ue6HOM AUCLMNSINHDI:
Llensto  aucumnnuubl «lpaBoBeaeHne» ABMSETCH: M3YyYeHUEe MNepBUYHbIX OCHOB U npea-
cTaBneHnn ob OCHOBHbLIX KaTeropusix npasa; OEWUCTBYIOLWEN CUCTEMbI HOPM, NMpaBui Mo pas-

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

KpaTkoe coaepxxaHue (QupakTuyeckne eavHuULbl) y4eOHOM AUCLUNITUHBI
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CopepxaHue AUCUMNINHBI OXBaTblBaeT KPYyr BOMPOCOB, CBA3aHHbIX C W3y4YeHWeMm crieay-
fowmnx pasgenos: [ocygapctBo M npaBo. Ux ponb B Xu3HM obuwectBa. Hopma npaBa wu
HOpMaTUBHO-NpaBoBble akTbl. OCHOBHbIE NpPaBOBbLIE CUCTEMbI COBpeMeHHOCTU. MexayHa-
pogHoe npaBoO Kak ocobas cucteMa npasa. VICTOYHMKM POCCUIMCKOro npaBa. 3akoH M noasa-
KOHHble akTbl. Cuctema poccunckoro npasa. OTpacnu npaea. [MpaBoHapyleHe u opuanye-
CKasi OTBETCTBEHHOCTb. 3Ha4YeHne 3aKOHHOCTU M NpaBonopsaka B COBPEMEHHOM obLiecTse.
MpaBoBoe rocygapctBo. KoHcTUTyumua Poccunckon denepaumm - OCHOBHOM 3aKOH rocydap-
ctBa. OcobeHHoOCTM heagepaTuBHoro yctponctea Poccun. Cuctema opraHoB rocygapCTBEHHOM
Bnactn B Poccuinckon ®egepaumn. [MoHATME rpagaHCKOro npaBOOTHOWweHUSA. dusndeckue
n topugnyeckme nuua. [Npaeo cobctBeHHoCTU. ObBaA3aTenbCTBa B rpaXkgaHCKOM MpaBe U
OTBETCTBEHHOCTb 3a WX HapyweHne. HacneactseHHoe npaBo. bpavHo-cemenHble OTHOLUe-
H1A. B3anmHble npaBa u 06A3aHHOCTU CynpyroB, poautenen n geten. OTBETCTBEHHOCTb NO
ceMenHomMmy npasy. TpyooBow AoroBop (KOHTpakT). Tpyaosas AuCUMMIIMHA U OTBETCTBEHHOCTb
3a ee HapyweHue. AOAMUHUCTPaTUBHbIE NPaBOHApPYLIEHNA U agMUHUCTPATUBHas OTBETCTBEH-
HOCTb. NMOHsATME NpecTynneHus. YronoBHas OTBETCTBEHHOCTb 3a COBEpLUEHME MPECTYNIIEHUN.
Okonormyeckoe npaBo. OcobeHHOCTN NPaBOBOro perynupoBaHus byayuwien npodeccmnoHanb-
HOW aesiTenbHOCTU. [MpaBoBble OCHOBbLI 3aLMUTbl FTOCY4APCTBEHHOW TaWHbl. 3akoHoAaTenbHble
N HOPMaTUBHO-NPABOBbIE aKTbl B 0Bnactu 3awmtbl MIHOPMALMK U TOCYAapCTBEHHOW TalHbI.

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

Llenv n 3apa4n yue6HOM AUCLMNIINHbI:

Llenb nayyeHns gmcunnnuHbl «dmunocodusa» - cnocobcTBoBaHne OPMUPOBAHUIO Y CTYAEHTOB
LeNOCTHOro, CUCTEMHOIO NPEACTaBIIEHNS] O MUPE N MECTE YenoBeka B HEM, BOCNUTaAHUE CMo-
COBHOCTM 1 NOTPeBHOCTU K dpunocodckon pednekcnmn, dmnocodCKon oLEHKE ABNEHUNA U MPO-
LEeCCOB OENCTBUTENbHOCTU, YCBOEHWE MPEACTaBMEHUA O CINOXHOCTU ObITUA, pacKpbiTUe ero
MHOFOYPOBHOCTU N MHOroobpasusi.

3agaun nsyyeHmss ANCUMNINHBDI:

1) no3HaKOMWUTb CTy4EHTOB C npobrnemamu, ngesaMm 1 KoHUenumMamMu, BbipaboTaHHbIMKU B Mpo-
LLecce UCTopuUYECcKoro passntnsa mMnocodCcKon MbICru;

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

3) cnocobcTBOBaHUE pa3BUTUIO CaMOMO3HAHWUSA, MOHMMAHUS CBOMX MHAMBUAOYANbHBIX 0COb6EH-
HOCTEN, COOTBETCTBYIOLLNX NOTPEOHOCTEN N BO3MOXHOCTEN MUX peanu3aunm;

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

5) pa3Butne y CTygeHTOB TBOPYECKOrO MbILUNEHNSA, OOHUM U3 BaKHENLLUMX MOMEHTOB KOTOPOrO
ABMSETCA CNOCOBHOCTL NPOBNEMHOr0 BUAEHNSA NOCTUraeMbIX peanun Mmpa;

6) hopmupoBaHue y cTyaeHTa pmsmnyeckoro akynbTeta NnpeacTaBneHnn o eguHCTBE U MHOro-
obpasnn oKpyxatoLero mupa, o CBsian (OM3NYECKOro N XMMUYECKOro, XMMUYECKOro 1 druonoru-
4YEeCcKOro YpoBHEW pearnbHOCTM Ha 6a3e rMnocodCcKoro OCMbICNEHMS NPOBNeMbl ObITUS;

7) 3HAKOMCTBO CTYAEHTOB (bM3nMyeckoro pakynbteta C OCHOBHbIMW (popMamMu opraHu3aumm
Hay4YHOro 3HaHWs, 3aKOHOMEPHOCTAMM HAy4YHOro NMO3HAHWS, PacKpbiTUE NPUHLUNOB CUCTEMHO-
CTW, 3BONOLMOHN3MA U CaMOOpraHu3aLmm, COCTaBnALWMX S4P0 COBPEMEHHOW Hay4YyHOW Kap-
TUHbI MUPA;

8) pasBuTMe yMeHMin NOrM4yHO (bopMynupoBaTb, U3naratb U apryMmeHTMpoBaHO OTCTamBaTb COb-
CTBEHHOE BMAEHME paccMaTpmBaeMbIX Npobnem;
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9) cogencTeoBaTb OBMaAeHWIO NpUemMamMn BegeHUa ANCKYCCUM, NONEMUKN, ananora B obnactu
PUNocodCckmx n obLieHay4HbIX Npobrem.

KpaTkoe conepxaHue (AuAaKTMyYeckue eauHULIbI) y4eO6HON ANCLUNIIUHBI

Kypc comnococum coctouT 13 AByX YacTen: NICTOPUYECKON U TeopeTnudeckon. B xoae ocBoeHus
NCTOPUKO-GUIIocopcKkoro pasgena CTyAeHTbl 3HAKOMATCA C MPOLEeCCOM CMeEHbl TUMOB MO3Ha-
HUA B MCTOpUM 4YenoBeyecTBa, OOYCMOBMEHHbIX CNeunduKon LMBUNM3aLMM N KYNbTypbl OT-
AenNbHbIX PErMOHOB, CTPaH U UCTOPUYECKMX 3MOX. TeopeTU4eckuin pasgen Kypca BKo4aeT B
cebsi 0OCHOBHbIE NPoGneMbl BbITUS M NO3HAHUSA, paccMaTpuBaeMble Kak B pedrieKCMBHOM, TakK U
B LLeHHOCTHOM nniaHax. CogepxaHne AUCUUNIIUHBI OXBaTblBaeT Kpyr BOMPOCOB, CBA3aHHbIX
C U3y4YeHneM crieayroLmx pasgenos:

MpeomeTt dunocodun. Mecto n ponb dunocodpun B KynbType. CtaHoBneHne dunocodpun.
OcHOBHble HanpaBneHus, WKonbl ounocoun N atansl ee NCTOPUYECKOro passuTusa. CTPyKTy-
pa dunnocodCcKoro 3HaHuns. YuyeHne o obitum. MOHUCTMYECKME N NIIOPANUCTUYECKNE KOHLENLUUM
OblTMS, camoopraHusdauus 6biTna. NoHATUMA MaTepuanbHOro U maeanbHoro. MpocTpaHCTBO,
Bpems. [iBnxKeHne 1 passutue, Avanektuka. JeTepMuH1M3M 1 nHgeTepMmHmMaM. JuHammnyeckme
N cTaTUCTMYECKMe 3aKOHOMEepPHOCTU. HayyHble, domnocodckme n pennurmosHble KapTUHbI Mypa.
Uenosek, obLlecTBo, kynbTypa. Yenosek n npupoaa. O6LwecTBo 1 ero cTpyktypa. [ paxgaHckoe
o0LLecTBO 1 rocygapcTBo. YenoBek B cucteMe coumarnbHbiX CBA3en. YenoBek n UCTopu4ecKni
npouecc; NMMYHOCTb U Macckl, cBoboaa n HeobxoaMmMocTb. PopMauUMOHHAA U LMBUNM3ALMOHHAS
KOHUenuuu obliectBeHHOro passutus. Cmbicn YyenoBeyeckoro beiTnda. Hacunme n HeHacunue.
Csoboga n oTtBeTcTBEHHOCTb. Mopanb, cnpaBegnvMBoCTb, NpaBo. HpaBCTBEHHblE LIEHHOCTMW.
MpenctaBneHns o CoBepLIEHHOM YerlioBeKe B pasfnyHbIX KynbTypax. cTeTuyeckme LLeHHOCTH
N UX POfb B YENOBEYECKOM XU3HWN. PennrnosHble LeHHocTn u ceoboaa cosectn. Co3HaHue U
nosHaHne. Co3HaHWe, caMOCO3HaHME U NIMYHOCTb. [103HaHMe, TBOPYECTBO, NpakTuka. Bepa u
3HaHue. [MoHMmaHue n obbsicHeHne. PaumoHanbHOE M MppaumoHanbHoe B NO3HaBaTelIbHON
aeatenbHocTU. Npobnema NUCTUHLI. [JencTBUTENbHOCTb, MbILSIEHME, Noruka 1 a3blk. HayyHoe n
BHeHay4yHoe 3HaHue. Kputepum HaydyHoCTU. CTpyKTypa Hay4YHOro MO3HaHUS, ero MeTtoabl U
dopMbl. POCT Hay4HOro 3HaHUs1. HayyHble peBosSIoLMN U CMEHbI TUMNOB paLMoHanbHOCTU. Hayka
n TexHuka. byayuiee yenoBeyectBa. [NobanbHble Npobrnembl cOBpeMeHHOCTU. B3anmopen-
CTBME LUMBUIM3aLMA 1 cueHapumn Byayuiero.

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

Llenv n 3apayn y4ue6HOM AUCLMNSINHDBI:

Llens ancumnnuHel — popMmpoBaHne NPoU3HOCUTESbHBLIX HABbIKOB N YMEHUN, a Takke hopMu-
poBaHNE YMEHUN MOCTPOEHUSA MPOCTbIX U CHOXHBIX WHOCTPAHHbLIX NPEearioXKeHU; O3HaKoMIe-
HMEe C NEeKCUYECKMMU N rpaMMaTU4EeCKMMN OCOBEHHOCTAMM MHOCTPAHHOMO A3blka; OBMageHue
cneunanbHon nekcukon (1500 n.e.); cOBEpLUEHCTBOBAHNE HABLIKOB U YMEHUN YTEHUA OpUru-
HallbHbIX TEKCTOB; pa3BuUTMEe MOHOMOMMYECKON 1 OManorn4eckon peym, CBasaHHoOM C npodeccu-
OHarnbHOW OeATEeNbHOCTLI0 Ha Base cneunanbHON NEKCUKK; pa3BuTne yMmeHnn pedepmnpoBaHus
N aHHOTMPOBAaHUS cTaTen No creunanbHOCTMU.

KpaTkoe coaepxxaHue (QupakTuyeckne eaMHULbI) y4eOHOM AUCLUNINTUHBI

CopepxaHvne OUCUMMNUHBI OXBaTbiBaeT KPyr BOMPOCOB, CBSA3A@HHbIX C M3yvyeHUeMm cregy-
OLLMX pa3fenos:

Crneundwmka apTUKynaumyM 3BYKOB, MHTOHAUWUW, akUEHTyauum U puTma HewTpanbHOW peuyn B
n3y4aemMoM $3blKe; OCHOBHble OCOBEHHOCTM MOMHOr0 CTUNSA MPOU3HOLLEHUS, XapaKTepHble
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ana cdepbl NPodeccMoHanbHOM KOMMYHUKaUMK; YTeHue TpaHcKpunuuu. Jlekcnvecknin mu-
HUMyM B 06beme 4000 y4ebBHbIX NEKCMYECKMX eOuHUL, 0BLero n TepMMHONOMMYECKOro Xxapak-
Tepa. NoHaTne gudpdepeHumaunmn nekcmkn no cpepam npumeHeHus (6biToBasi, TEPMUHONOT -
Yyeckas, obLeHay4Has, opuumnansHas n gpyras). lNoHaTne o cBO6GOOHLIX N YCTONYMBBIX CITIOBO-
coyeTaHusax, ppaseonormyecknx egnHuuax. NMoHsaTne o6 ocHoBHbIX cnocobax crnoBoobpasoBa-
HUA. MpammaTryeckne HaBblkK, obecneynBaroLLe KOMMYHUKaLMIO 6e3 UCKaXKeHUs CMbIcra npu
NMMCbMEHHOM W YCTHOM OOLeHnn obliero xapakrtepa; OCHOBHble rpammaTnyeckue sBrie-
HUS, XapaKTepHble Ona npodeccnoHanbHon peyn. lNoHaTne o6 0buxoaHO-NUTEpPATYPHOM,
odunymnanbHO-4EN0OBOM, Hay4YHOM CTUNAX, CTUNE XyaoKecTBeHHon nutepaTtypbl. OCHOBHbIE
0COBEHHOCTU Hay4yHoro ctund. KynbTypa u Tpaguuum cTpaH M3y4aemoro f3blka, npasuna
peyeBoro aTtukeTa. [oBopeHue. [uanornyeckas n MOHOMOrMYeckas pevyb C MCMNOfb30BaHUEM
Hanbonee ynoTpebuTenbHbIX N OTHOCUTESIbHO MPOCTbIX JIEKCUKO-FpaMMaTUYEeCKNX CPeacTB B
OCHOBHbIX KOMMYHUKaTUBHbIX CUTyaumsix HeodumumanbHoro n odpuumnansHoro obuweHuns. OcHo-
Bbl Ny6rn4HoOM peun (ycTHoe cooblueHune, goknag). AyanpoBaHue. [NoHMmaHne gnanormyeckomn
N MOHOJIOrMYeckon peun B cdepe 6bIToBOM M NpodecCMoHanbHOM KOMMYHUKaumMn. YTeHue.
Buabl TeKCTOB: HECNOXHble nparMaTtudeckne TEeKCTbl U TEKCTbl NO LLUMPOKOMY M Y3KOMY Npo-
dunio  cneumanbHocTh. MNMucbmo. Buabl pedeBbix Npon3BeaeHnn: aHHoTaums, pedepaT, Tesu-
Cbl, COOOLLEHMS, YAaCTHOE NMNCbMO, AEeNOBOE NUCbMO, Bruorpadwmsi.

dopmMa NPOMeXyTOYHOM aTTecTauumn: 3K3aMeH

Koabl popmunpyembix (cpopmupoBaHHbix) komneteHummn: OK-5, OK-6, OK-7

B1.B.7 Moaynb «O6wasn cdusmka»

Llenu v 3apaun moayns:

Llenb mogynsa «O6was dpusnka» coctout B OPMUPOBAHUM Yy CTYyAEHTa LENTOCTHON CUCTEMBbI
3HaHUN NO OCHOBaM KIMacCUYeCcKon U COBPEMEHHOWN (PU3MKK, BbIpaboTke HaBbIKOB MOCTPOEHUS
dm3nveckmx moaenen n pewenus dpusmyeckux 3agad. Moagyne asnsetrcsa dpyHOamMeHTOM Ans
nocnegyoLwero n3ydyeHns NpodeccruoHanbHbIX 1 MPOMUITbHBIX ANCLMUMINH.

KpaTtkoe copepxaHue (auaakTuyeckne eanHULbI) y4ebHOM ANCLUUNIIUHBI

Pa3den 1. MexaHuka

1.1. Beepexue

MpeameTt coBpemMeHHON husnkn. MeTtoabl omsmndeckoro uccnenosanus. aeannsaumnsa pearnb-
HbIX OOBEKTOB U B3aMMOCBS3en Mexay HuMu. MNpuHumnmnanbHas ponb u3nyeckoro akcnepu-
MeHTa.

1.2. KuHemaTunka matepuanbHOn TOYKK

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

1.3. 3akoHbl HbloTOHa

[MepBbIK, BTOPON U TpeTuUn 3akoHbl HbloTOHa. VIHepuunanbHble cnuctemsl otcydeTa. [NpuHumn oT-
HocuTenbHocTu [anunes. BTopon 3akoH HblOTOHA Kak PU3MYECKU 3aKOH, MOHATUS CUISbl U
WHepTHOM Maccel. MNMpumepbl pelleHns ANHaMMYeckmx 3agad

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

YpaBHeHNe MOMEHTOB AN MaTepuaribHOW TOYKM. 3aKOH COXpaHEeHUs MOMEHTa uMmnyrbca B
LeHTpanbHOM cunoBoM nosne. MexaHnyeckas paboTa M MOLWHOCTb. KoHcepBaTUBHbIE CUSbI.
[MoTeHUuMnanbHaa aHeprna matepuanbHOM TOYKU. TeopemMa O KMHeTU4eckon 3Heprun. MexaHu-
yeckas aHeprus, Teopema 06 M3MEHEHUN MEXaHUYECKOW SHEPrMn. 3aKOH COXpPaHEHNA MexaHu-
YeCKOW 3Heprnm maTepuanbHOM TOYKM B Nofie KOHCepBaTMBHbIX curl. [loTeHunansHas aHeprus
N YCTONYNBOCTb COCTOSAHNA paBHOBeECUS MatepuaribHon Todkn. OgHoMepHoe ABWXKEeHue marte-
puanbHOW TOYKU B NOTeHUMaribHOM nosie, PUHUTHbIE N UH(PUHUTHBIE OBWXKeHUA. [BmxeHne B
LueHTpanbHo-cummMmeTpuyHomMm none. Kenneposa 3agava.

1.5. OnekTpoMarHUTHbIE CUIbI

onekTpuyecku 3apsag. 3akoH KynoHa. HanpsihkeHHOCTb anektpudeckoro nons. lNoHatne no-
TeHumana. BeluncneHve nosnen no npuHUMny cynepnosvuunn. MNone anekrpuyeckoro Annons.
BekTop MHAykuun marHuTHOro nong, cvuna JlopeHua. [lenctesne MarHUTHOrO Nonsi Ha NPOBOOHUK
C TokoM, cuna Amnepa. MOMEHT cun, AENCTBYIOLLMX HA paMKy C TOKOM.

[BXeHne 3apsKeHHbIX YacTuL B 3NEKTPUYECKOM U MarHUTHOM nonsx. [BuxeHne yYacTuubl B
OLHOPOLAHOM MarHWTHOM norne. [pendgoBoe ABMXEHMUE B CKPELLEHHbIX 3NIEKTPUYECKOM U Mar-
HUTHOM nongax. NMpogonbeHbIN apend B criaboHeogHOPOAHOM MArHUTHOM Mnosie, MarHUTHbIE fo-
BYLUKN. YCKOpUTENM 3apsbkeHHbiXx 4Yactuy. JAdpdekt Xonna. MpuHumn pgenctena M-
reHepaTopOB.

1.6. MonekynspHble cunbl

Baaumopgencteme gunonen. MNMpupoga n 0COBEHHOCTU MONEKYNSIPHbBIX CUI.

1.7. Jedopmaumn Ten n ynpyrme cunbl

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

1.8. Cunbl TpeHus

Cyxoe TpeHue. 3akoH AMoOHTOHa-KynoHa. TpeHune ckonbxeHusi. PaboTta cun TpeHus. Bsaskoe
TpeHue, bopmyna HeloToHa. JlaMvHapHoe TevyeHne BA3KOM XUakoctu B Tpybe, popmyna lNya-
3enna. Cunbl, AeNCTByOWNE HA Tena, ABMXyLmMeca B BA3Kon cpene. 3akoH CTtokca. Aspoau-
HamMunyeckune cunbl. AHaNM3 asapoanHaAMUYECKUX CU METOAOM NoAobus n pasmepHoOCTeENn, YACIO
PenHonbaca. NoHATHE O CBEPXTEKYYECTM.

1.9. TaroTeHne n cunbl NHeEPLUMK

Cunbl TaroTeHus. BbeiBoa 3akoHa TaroteHus n3 3akoHoB Kennepa ans nnaHeT. OKBUBAneHT-
HOCTb rpaBUTAUMOHHON U MHEPTHOW Macc. [paBuUTaUMOHHOE none, rpaBUTaALUOHHBLIN MOTEHLK-
an. [iBmxeHne maTepuanbHOM TOYKM B Nnore TaroteHnd. lNepeas, BTopas N TpeTbst KOCMUYeCcKme
cKopocTu. Bec n HeBecoMOCTb Ten.

HeunHepumaneHble cuctembl otcyeta. Cuctema otcyeTa, YCKOPEHHO ABMXKYLLASACA OTHOCUTENMb-
HO MHepumanbHon. Cunbl MHepuun. Bpawatuwasnca cmctema otcyeTta. Teopema Kopuonuca.
LleHTpobexHasi n kopmonucoBa cunbl. 3eMnsa Kak HemHepumanbHasa cuctema otcyeTta. MaaTHuK
dyko. AHanormsa mexay cunaMmm MHepLMn N TArOTEHNS.

1.10. OcHoBbI cneynanbHOM TEOPUN OTHOCUTENBHOCTU

OnbiTel P30 n MarkenbcoHa. NpeobpasosaHus JlopeHua (C BbLIBOOOM) U HEKOTOpble crepn-
CTBUSA U3 HUX (OTHOCUTENBHOCTb NOHATUS BPEMEHW, JIOPEHLEBO COKpaLLEHNE ANWHbI, 3aMeane-
HUe xoda ABMXyLmxcsa YyacoB). NoHATHe nHtepsana. PensiTMBUCTCKUIM 3aKOH CITIOXEHUSA CKOpO-
cten. Pengatusuctckas macca. CBs3b pensaTUBMCTCKON MacChbl C SHEPrnen, a Takke aHeprum c
nmMmnynscom. POTOH Kak YacTuua C HyneBoW Maccon nokosd. [laesneHune ceeTa. MckpueneHue
CBETOBbIX fTy4en U CMeLLeHe YacTOTbl KBAHTOB B Nore TArOTEHNS.

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

Mmnynbc cuctembl MatepuanbHbiX ToYek. Teopema 06 M3aMeHeHUn MMmnynbca CUCTEMbI MaTe-
puanbHbIX Toyek. Teopema 0 ABMXEHUWN LeHTpa Macc. [lnHamuka maTtepuanbHOW TOYKU C ne-
peMeHHon Maccou, ypaBHeHue Mewepckoro. PeaktuBHasa cuna. 3agada Linonkosckoro, pake-
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Tbl. MOMEHT MMMynbCca CUCTEM MaTepuarnbHbIX TOYEK YPaBHEHNE MOMEHTOB ANA CUCTEMbI Ma-
TepuarnbHbIX TOYeK. 3aKOH COXpaHEeHWs MOMeHTa MMNynbca. YpaBHEHWE MOMEHTOB OTHOCK-
TenbHO ocu. KnHetnyeckas n noTeHumanbHasi 3HEPrMm Onsi CUCTEMbl MaTepuanbHbIX TOYEK.
MexaHn4yeckas 3Heprnsa CMCTeMbl MaTtepuarnbHbIX TOYEK N YCIIOBUA ee coxpaHeHus. [NoHatme o
BHYTpeHHeN aHeprun. CBA3b 3aKOHOB COXPaHEHUs1 MMMyIbca, MOMEHTA MMMyfbCa U SHEPTUK
CUCTEMbI MaTepuarnbHbIX TOYEK CO CBOMCTBaMM CUMMETPUKN NMPOCTPaHCTBa N BpemeHu. lNpume-
pbl MPUMEHEHNSI 3aKOHOB COXPaHEHMSA AN CUCTEMbl MaTepuanbHbIX TOYEK. FBneHve yaapa
(cTonkHoBeHMe YacTuy). ABCONOTHO Heynpyrnin 1 abCconTHO YNpYyrnin yaapsl ABYX YacTtuy,. 3a-
KOH BepHynnu ana craumoHapHOro noTtoka wnaeanbHOW XuAkKocTu. PaccesHue pOTOHOB Ha
anekTpoHax, apdekt KomnToHa.

1.12. AnHamuka TBEPOOro Tena

KnHemaTudeckne M guHamMumyeckue xapakTepuctuku Teepgoro Tena. NpumeHeHvne ypaBHeHUS
ABWXKEHUS LeHTpa Macc U ypaBHEHUS MOMEHTOB N4 TBepaoro tena. BpaweHue TBepgoro Te-
na BOKpYr HenoaBwxHon ocn. MomeHT nHepuumn. Teopema MonreHca-LtenHepa. Ceasb mexay
MOMEHTOM UMMYJibCa N YrNOBOW CKOPOCTLIO TBEPAOro Tena B obLuem criydyae, TEH30p MHEPLUUU.
CeoboaHble ocu. KnHetunyeckasa aHeprus n pabota npu BpalleHUn BOKPYr HENOOBWMXHOW OCMW.
lMnockoe gswxeHue TBEpOOro Tena, NOHSATME MIHOBEHHOM OCU BpalleHud. KayeHue Ten, Tpe-
HWe kadeHusi. KuHeTudeckas aHeprus npu nnockom AswxkeHun. MNpubnumxkeHHas Teopus rmpo-
ckona. [NpeueccnoHHoe aBuxeHne rmpockona. 'mpockonnyeckne cunebl.

Pasden 2. MonekynspHas cu3uka

2.1. ONeMeHTbl KNHETUYECKON TEOPUN ra30B

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

2.2. CTaTucTuyeckne pacnpegeneHus

Cratuctuyeckoe onucaHue cuctembl M3 Gonblloro yncna vactuy. CTaTUCTMYECKME 3aKOHbI,
cpegHue 3HaveHna u pnykTyaummn omsmnyecknx BenuydmH. Npumep - pacnpegeneHme 4actuy no
obbemy. PacnpegeneHne monekyn rasa no ckopoctam. PaBHoBecHoe pacnpeneneHne Makc-
Benna (Mo BEKTOPY M MOLYIHO CKOPOCTWU) U €ro CBOMCTBA, HaMBEPOSITHENLLAsA, CpedHsasa u cpea-
HekBagpaTuyHaga ckopoctu. PacnpegeneHue bonbumaHa u npymepbl ero NpUMMeHEHMS.

2.3. Knaccuyeckas Teopusi TENAIOEMKOCTH

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

2.4. flBneHna nepeHoca

CpegHsis gnnHa csoboaHoro npobera monekyn B rasax. Audpdysns, BHyTpeHHee TpeHue, Ten-
nonpoBogHOCTbL ras3oB. OCOBGEHHOCTN ynbTpapaspeXeHHbIX ra3oB. BbluucneHne cpegHero
KBagpaTa cmeleHns BpoyHOBCKMX YacTul,. NamepeHune uncna Asoragpo.

2.5. PeanbHble rasbl 1 XXUOKOCTH

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

2.6. TepMoguHaMUYECKNI NOLXOS, K ONUCAHNI0O MAaKpOCUCTEM

TepmoaMHammnyeckoe paBHoBecue, OB NpUMHLUMN TepMoanHaMukn. MNoHaTne Temnepartypesl,
HyneBoW NpUHUMN TepMmogmHaMmukun. Knaccundumkaumsa npoueccos.

2.7. MNepBbIN NPUHUMMN TEPMOANHAMUKN

OnbITbl [xoyns, NOHATME O BHYTPEHHeW aHeprun. PaboTta u konuvectBo TennoTbl. lNepBbin
npuHUMN TepmoamnHammnkn. CooTHoweHne Mawnepa. YpaBHeHe agnabaTbl And naeanbHoro ra-
3a. BHyTpeHHAa aHeprus naeansHoro rasa v rasa BaH-gep-Baanbca. Npoueccol hxoyna-Ien-
ITroccaka n xoyna-TomncoHa.

2.8. BTopon npuHUmMn TepMmoanHamMmnkm

Mpobnema npespalleHna TennoTbl B paboty. PopmMynmpoBKM BTOPOro npuHUmMna TepMoanHa-
MUKW A5 TENMOBLIX U XONoaunbHbIX MawuH. Linkn KapHo. Teopema KapHo. TepmoanHamumye-
ckas Wwkana temnepartyp. [NpuBegeHHOe KONMYeCcTBO TennoTbl, paBeHcTBO Knaysnyca anga o6-
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paTUMbIX NPOLECCOB. DHTponua maeanbHoro raza. OCHOBHOE ypaBHEHME TEPMOAUHAMMUKMN U
HEeKoTOpble ero crneacTBus (COOTHOLLIEHMS B3aUMHOCTU, TepMOMexaHudeckme apdekTsl, ypas-
HeHne KnanenpoHa-Knaysuyca). Heobpatumble npouecchl, HepaBeHCTBO Knayauyca. Bospac-
TaHue 3HTponNuMM Npu HeobpaTuMbIX npoueccax (¢ npumepamn). CTaTUCTUYECKUIA CMbICIT 9H-
TPONUKN N BTOPOro NpUHUMNA TEPMOANHAMMKM.

Pasden 3. Snekmpudyecmeo u MazHemu3m

3.1. OnekTpnyeckoe none

3akoH KynoHa. HanpspkeHHOCTb anektpudeckoro nons. lNMpuHuun cynepnosvuyuun. Teopema
laycca (c npumepamn nNpuMeHeHnd). Teopema O LUMPKYNAUMM BeKTopa HanpshkeHHocTu. [lo-
TeHuwman.

3.2. [NpoBOAHMKN B 9N1EKTPOCTATUYECKOM Nore

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

3.3. DHeprus anekTpuyeckoro nons

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

3.4. DneKkTpnyeckoe none B AM3NEKTPUKaXx

lMoHATMe Makpockonuyeckoro (ycpegHeHHoro) nonga B cpefe. Nonspu3oBaHHOCTb (BEKTOP MoO-
napusauumn). NongpusauynoHHble (CBs3aHHble) 3apsabl. BekTtop anekTpuyeckon nHaykuuun. Ou-
aneKkTpnyeckas NPOHULAEMOCTb. YpaBHEHUS 9NEeKTPMYECKOro nons B Aunanektpukax. paHuy-
Hble YCNOBUS OS5 BEKTOPOB HAMNpPsXKEHHOCTU U UHAOYKUMWN. OHEeprus afekTpuyYeckoro noss B
cpepe. MNoHOepoOMOTOpHbIE CUMbl B 3neKTpuyeckom norne. MexaHnsmbl nonsapusyemMoctu au-
AneKkTpukoB. HenuvHenHble ananekTpukn. CerHeTOaNEKTPUKN.

3.5. CTaumoHapHbI SNEKTPUYECKNIA TOK

JrekTpmuyeckoe nosne BHyTPU N BHE NPOBOAHMKA C TOKOM. 3akoH Oma. dnekTtpoasumkyLuasl cuna
(34C) n napenune HanpskeHns. CnoxHble Lenu, npasmna Kupxroda.

3.6. MarHnTHoe nosie NPOBOAHNKOB C TOKOM

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

3.7. [lencrteme MarHNTHOro Nosist Ha NPOBOAHUKN C TOKOM

3akoH Amniepa. NoHaepOMOTOPHbIE B3aUMOAENCTBUS NPOBOAHMKOB C TOKOM.

3.8. BekTopHbIN noTeHuunan

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

3.9. MarHnTHOE none B BELLECTBE

HamarHnyeHHoOCTb (BEKTOp HamarHuyeHus). HanpspkeHHOCTb MarHUTHOro nons B cpege. Teo-
peMa 0 UMpKynauum BekTopa HanpshkeHHOCTU. MarHuTHasa npoHuLaemocTb. ['paHuyHble ycro-
BUS U Crnocobbl N3MEPEHNA BEKTOPOB WHAOYKLMM U HANPsHKEHHOCTM B MarHeTukax. [Npupoaa
MarHUTHbIX CBOMCTB MarHeTukoB. [lna-, napa- n oeppomarHeTmkun. NoCToAHHbIE MarHUTbI.

3.10. ABneHne anekTpoMarHMTHOM NHOYKUUK

O[0C vHayKuMm B OBUXYLLMXCA NpoBogHMKax. 3akoH Papaged. BuxpeBoe anekTpudeckoe none.
MpyHUKUN gencTBnA AMHaAMO-MaLUUHbI U 3NeKTpomoTopa. NHAOYKLUMOHHBLIN YCKOPUTESTb 9NEeKTPOo-
HOB (6eTaTpoH). MamepeHne UMpKynaumMm BEKTOpa MarHUTHOM MHAYKUUM NMpU MOMOLM nosica
Porosckoro.

3.11. BaanmomHAayKums 1 caMoOHOYKLMS

MHaykTMBHOCTL. [pouecchl YCTaHOBMEHNA B KOHTYpe C MHAYKTUBHOCTbLIO, 3rieKTpoMexaHnde-
ckne aHanorun. KoagpduuneHT B3anMonHAayKLMNn.

3.12. MarHuTHasg aHeprus

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

Tok cmeweHnsa. Cuctema ypaBHeHur MakcBenna B WHTerpanbHoM M anddepeHumansHom
dopme. BonHoBble ypaBHeHUSA. CyLecTBOBaHME 3MEKTPOMAarHUTHbIX BOSIH.

3.14.Cuctema ypaBHeHnin Makcesenna ang nonen B BewecTse

YpaBHeHUs1 nonen n matepuanbHble ypaBHeHUss. OCoOBEeHHOCTM nonapusauumn OUanNeKkTpmkos B
nepemeHHbIx nonsx. ucnepcus AManekTpnyeckon npoHnuaemocTtu. [uanekrpnyeckas npoHu-
LaemMocTb nriasmbl. CUCTEMbI €QUHULL.

3.15.KBasncraynoHapHble TOkM

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

3.16. MexaHu3Mbl NPOBOAMMOCTN HEKOTOPbIX NPOBOAHUKOB

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

3.17. QneKkTpnyeckne ABneHnsa B KOHTaKTax

BHewWHAA 1 BHYTPEHHSAS KOHTaKTHaa pa3HOCTb NOTEHUManoB. ABfeHUs B KOHTaKTax NpoBOAHU-
KOB NepBOro M BTOPOro poAa, XMMU4eckne MCTOYHUKN Toka. KOHTaKTHble SBMEeHWs B NOsynpo-
BOJHMKaX, MONYyNPOBOAHUKOBLIE ANOAbI.

Pa3den 4. KonebaHus u 80/1HbI, ONmMukKa

4.1. JInHenHble konebaTenbHbIE€ CUCTEMBI

JInHenHble konebaTenbHble CUCTEMBI C OQHOM CTeneHbio cBoboabl (C npumepamu). CeoboaHbIE
konebaHna rapMOHUYECKOro OCLMNNATOpPa. XapakTepuUCTUKM 3aTyxaHud. BblHy)XaeHHble kone-
OaHus, pe3oHaHCHble KpuBble. pouecchbl ycTaHoBMEHUST konebaHui, yCroBuUs HEUCKaXKEHHOIo
BOCMNpOu3BeaAeHNss CUrHanoB kKonebaTtenbHbIM KOHTYpoM. CnekTpanbHOoe pasfnoXeHue B pa-
anoduaunke, konebaTtenbHbIM KOHTYP Kak cnekTpasnbHbin npnbop. KonebaTesnbHble CUCTEMBbI C
HEeCKONbKMMU cTeneHsiMm cBobobl, CBA3aHHble konebaHus.

4.2. NapameTpuyeckme n HenuHerHble KonebaTesibHble CUCTEMDI

JInHenHble OCUMNNATOPLI C NEPEMEHHBIMM NapameTpamMn, napameTpuyeckmii pesoHaHc. Oco-
OEHHOCTN HEeSNIMHEMHOro ocuMnnaTopa (aHrapMoHM3M, reHepauus rapMOHUK, aCUMMeTpUs pe-
30HaHCHOW KpuBon). ABTOoKonebartenbHbie CUCTEMBI.

4.3. BornHoBble npoueccbl. KnHemaTtuka BOSH

[MoHATMe BonHbl. BonHoBoe ypaBHeHWe. [apmMoHu4Yeckne BOMHbI. [1nockne n cdepundeckme
BOJSHbI. PacnpocTpaHeHne curHanoB (BOSMHOBbLIX NakeToB). PacnpocTpaHeHue TpurapMoHu4e-
CKOW BOJSIHbI. YCNoBMe npeHebpexeHns OUCNepCUOHHbIM UCKaXKeHUEM CuUrHana.

4.4. InTephepeHUna cnHyconaasnbHbIX BOSTH

Mpumepbl nHTEpdepeHUnn BOSH (4Be NNOoCKMe BOMHbI, ABE cdepudeckne BOmHbI). NHTepde-
PEeHLMst B TOHKMX NnactuHax. IHTepdepoMeTpbl (ABYXiyyYeBble N MHOTOMy4YeBbIE).

4.5. Ynpyrue BOJHbl

MpoJornbHbIEe BOMHbBI B CTEPXKHE, BbIBOA, BOSITHOBOrO YpaBHEHUS. QHEPreTU4eckme COOTHOLLEHUS
B ynpyrov BonHe. AKyCTUYecKkne BOSHbI B radax 1 XXUOKOCTAX.

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

4.6. ONeKTpoMarHMTHbIE BOSHbI. QNEKTPOMarHMTHas Teopusi cBeTa

BbiBOO BONHOBOro ypaBHeHUs U3 ypaBHeHu Makceenna. nockue BonHbl. berywue n ctosyne
BOSHbI. [lonsipysaumnsa anekTpoMarHMTHbIX BOMH. MIMnedaHc. 3QHepreTndeckne COOTHOLLEHUS
ANl 3NeKTPoOMarHUTHbIX BOSH, TeopeMa NonHTuHra.

OTpaxeHune n npenomneHne BOMH Ha rpaHuue asyx cpeq. 3akoH CHennuyca. ®opmyna dpe-
Hens. fABneHuna bproctepa n NOMHOro (BHyTpPeHHero) oTpaxeHus. NanyvyeHne anekTpoMarHuT-
HbIX BOMH. [None u3ny4yeHus anemeHTapHoro Bubpartopa. [uarpamma HanpasneHHocTu. [lony-
BOSIHOBOM BMOBpaTOp, CNOXHble m3nydatenu. AanyyeHne OBMKYLLMXCA 3apsbKEHHbIX 4acTul,.
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Knaccuyeckas mogenb “cBetsweroca” atoma. MonekynsipHbli MEXaHU3M OTPaXXeHus1, Npenom-
neHus, gucnepcun.

4.7. PacnpocTpaHeHue cBeTa B aHU30TPOMHbIX cpeaax

OnTuyeckasa aHM3oTponusa KpuctannoB. HopmanbHble BOMHbI B OAHOOCHOM KpucTanne: auc-
NepcuoHHbIE CBOWMCTBA, MNOSsipM3aunMoHHas CTpykTypa. [0BonHoe npenomneHune. lMNocTtpoeHue
MowreHca. lNonspusaunoHHble npubopbl. MHTepdepeHuna nonsipusoBaHHbIX nyden. Kckyc-
cTBeHHas aHmsoTponuda. OnTuyeckast akTMBHOCTb. [TOHATME O NPOCTPAHCTBEHHOW AUCMEPCUMN.
4.8. Nndpakuma BosH

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

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

4.9. CtaTnctuyeckme cBOMCTBa BOSTHOBbLIX Noneu

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

4.10. HenuHenHble BOSHbI

[MoHATHME O HenWHEeWHbIX BOMHOBLIX MpoOLeccax: reHepaums rapMOHUK, COSMMMTOHbI, yAapHble
BOJIHbI, CAMOJIOKYCUPOBKA BOSTHOBbLIX MYYKOB.

Popma NpomMeXXyTo4yHOM aTTecTauum

Paspgen 1. MexaHuka — aKk3ameH

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

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

Llenv n 3apayn y4ye6HOM AUCLMNSINHDBI:

Llenbto gmcumnnuHel «OBWNA U3NYECKNA NPAKTUKYM 1» ABMASETCH: M3YYEeHWe LIeNOCTHOro
Kypca obLen pnsnkun, BKIOYAKLWEro aKCnepumMeHTanbHOe UccrnegoBaHne ABneHU U 3aKOHOB
MEXaHWKN, MOSIEKYNIAPHON (PU3NKN 1 TEPMOAMHAMUKMK, ANEKTPUYeCcTBa N MarHeTn3ama, aTOMHOM
U3k 1 Pr3nkn 9apa n aneMeHTapHbIX YacTul,

KpaTtkoe copepxaHue (AunaakTuyeckue eanHULbl) y4e6HON AUCLUNIIUHDI

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

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

MonekynapHaa dusuka: VpeanbHein ra3. PacnpegeneHve monekyn rasa no ckopoctsim. bpo-
YHOBCKO€ ABWXeHne. TepMoanHamMmnyecknm nogxon K ornMcaHuio MonekynsapHbix asreHni. MNep-
BOEe Hauvarno tepmMoanHamuku. BTopoe Havano tepmoguHamuku. NoHATUE 3HTponuu TepMoau-
Hamuyeckon cuctembl. PeanbHble rasbl U XUOKOCTU. [TOBEPXHOCTHbIE ABMEHUS B XUOKOCTAX.
TBepable Tena. ®a3oBble Nnepexoabl NEPBOro N BTOPOro poaa. ABneHna nepeHoca.
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ONeKTPMYEeCTBO M MarHeTusm: JInekTpoctatvka. [1poBOAHMKM B 3reKTpoCTaTUYEeCKOM Mnorsie.
[OnanekTpukn B anekTpoctatnyeckom nose. NOCTOAHHbLIN 3neKTpudecknin Tok. KOHTakTHble sB-
neHus. ONeKTpoMarHMTHas MHAYKUMS. ONeKTpoMarHUTHble KonebaHus.

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

®un3mnka aToOMOB 1 aTOMHbIX iBfieHUI: BornHbl U kKBaHTbl. OCHOBHbIE 3KCNepUMeHTarbHble
AaHHble O CTpoeHun aToma. OCHOBbI KBAHTOBO-MEXaHWYEeCKUX MNpeacTaBleHUun O CTPOeHUu
aToMa. JOnekTpoMarHuTHble nepexogbl B aToMax. Makpockonuyeckme KBaHTOBbIE SBMEHUS.
CraTtuctnyeckne pacnpegenexHus ®epmu — iupaka n bose — nHwtenHa. AHeprna Gepmn.
dusmka aTomHoro sgapa v 4actuy: CBoncTBa aToMHbIX saep. PagnoaktmBHOCTb. ApepHble
peakuuu. Baanmogencrene saepHoOro nanyyvyeHusi C BELWECTBOM.

PopmMa NPoOMEXYTOYHON aTTecTauuu: 3a4eT

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

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

Llenn n 3agaun moayns:

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

KpaTtkoe copepxaHue (auaakTuyeckne eanHULbI) y4e6HOM ANCLUUNIIUHBI

1 OnemeHTapHbIEe YacTULbI

[MoHATMe anemeHTapHoW 4acTuubl. NoHATME pacnaga anemMeHTapHbIX 4dacTtuy. Npubopbl u
yCTpOWNCTBa AN HabMoAeHNS N U3YYEeHUS ANeMEHTapHbIX YacTuu. QHeprus ceasun. dyHaameH-
TanbHble B3ammogencTena. OBMeHHble B3anmogencteus. deriHmaHoBCkMe amnarpammbl. Bup-
TyanbHble YacTtuubl. CunbHoe B3anmogencteme. MesoHbl. Crnaboe B3anmogenctame. HO30HbI.
OnekTpoMarHuTHoe B3anmogencteume. ['paBuTaumMoHHoe B3ammogencTane. Hyknonbl. Msotonu-
yecku cnuH. CTpaHHble YacTuubl. CTpaHHoCTb. TMnep3apsa. Knaccudukaumsa anemeHTapHbIX
YyacTuu. 3aKoHbl COXpaHEHUs B OU3MKE AfiEMEHTapPHbIX YacTuy,. Keapku.

2 ®dunsmka aToMHOro sapa

Apnpo. CtabunbHble M HecTabunbHble siApa, UX OCHOBHbIE XapakTepuctuki. CnuH sapa. Macca
aTOMHBbIX ep N 3Heprus cBs3u HyKNoHos B agpe. ®opmyna Benusekkepa. Mogenn aToMHbIX
apep. KanenbHass mogenb. ObonoveyHas mogenb. PaguMoakTMBHOCTL sigep. 3akoH paguoak-
TMBHOro pacnaga. OCHOBHble TUMbI pacnaga aaep.

dopma NPoOMeXyTOYHOM aTTecTauum — 3K3aMeH

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

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

Llenbto ancumnnunHbl SBRSeTCA: udydyeHme LenoCcTHOro Kypca « AToMHast puamnka» COBMECTHO C
APYTMMX  gUCUMNAMHAMKN LMKNa; OpMUMPOBaHME Yy CTYOEHTOB COBPEMEHHOr0 eCTECTBEHHO-
Hay4YHOro MMPOBO33PEHNS HA MOAEeNb CTPOEHNE aToMa, a TaKke NPUHUMM 3anofHeHUs nepu-
ogunyecKkon cuctemMol anemeHToB MeHaeneesa.

KpaTtkoe copepxaHue (amaakTuyeckne eauHULbl) y4eOHON ANCLMNIIUHDI

1. PasButne kBaHTOBbIX NpeacTaBneHumn

KopnyckynsipHble cBoMCTBa cBeTa. ABrneHne potoadpdekta. ddhdekt KomnTtoHa. 3akoHbl pas-
HoBecHoro manydenuns (CtedaHa-bonbumaHa, BuHa, Panesa-[xuHca, MNMnaHka). Mogens atoma
bopa. OnbiTel ®paHka n Nepua. BonHoBble cBomncTBa Yactuy. CTaTUCTUYECKUIA CMbICIT BOSHO-
Bon oyHKumn. CoOTHOLLEHMST HeonpeaeneHHocTen enseHbepra. Ponb MameputensHoro npu-
6opa. OnepaTopbl KOOPAUHATHLI, UMMYyNbCa, MOMEHTA UMMNYNbCa U SHEPrMM B KBAHTOBOW Mexa-
HUKe.

2. BeBegeHue B annapaTt mn3nKn MUKPOOOBEKTOB

CraumoHapHoe u HecTaumoHapHoe ypaBHeHue LpeauHrepa. CBoncTBa BOMHOBBLIX (PYHKLMNA.
BonHoBas pyHKUMS U YPOBHM SHEPTUN YacTULbl B B€CKOHEYHO rnyOOoKOM noTeHUMansHoOn sve.
PeweHne ctaumoHapHoro ypaBHeHus LUpeaunHrepa ona noteHumanbHoro 6apbepa. TyHHenb-
HbIN adpekT. KoadbdrUNEHT NPOXOXAEHNA YacTULbl Yepe3 noTeHuuanbHbin 6apbep. Xonoa-
Hasg 3MUCCUSA ANEKTPOHOB U3 MeTanna.

3. DHepreTnyeckme COCTOSHUS N CNEKTPbI N3y4yeHnst BO4opoaonoAobHbIX aTOMOB

YpaBHeHue LpeaunHrepa ans vyactvubl B LeHTpanbHoM none. PeweHne ypaBHeHna LWpeauHre-
pa ana BogopoaonogobHoro atoma. YpoBHM 3HEPruu, rnaBHOEe KBAaHTOBOE YNCHO. BepoAaTHOCTb
NPOCTPAHCTBEHHOIO pacnpenerieHns anekTpoHa B atome. A3uMyTanbHOE U MarHMTHOE KBaHTO-
Bble yncna. CnekTpbl BOOOPOA0ONo400HbBIX aTOMOB.

4. OpbuTanbHbIA N CMMHOBLIN MOMEHTbI SNIEKTPOHA

MpomarHutHoe oTHoweHue. OnbiT  LWTepHa-I'epnaxa. Bo3oHbl n  depMuoHbl.  ChvH-
opbutanbHoe B3ammoaencTBme. TOHKass CTPYKTypa YPOBHEWN 3HEPrMn M CnekTpasnbHbIX JIMHUN.
YwupeHue cnektpasbHbIX JIMHUNA.

5. MHOroanekTpoHHbIE aTOMbI

Tunbl cBA3en anekTpoHoB B aTtome. [NpuHumn lNaynu. lNMepuogmyeckass cuctema 3reMeHTOoB
MeHpeneeBa. NpaBuna otbopa npu U3ny4eHMM MHOrO3NEKTPOHHBIX aToMoB. ONTu4eckne cnek-
Tpbl Weno4YHbIX MeTannoB. ekt 3eemaHna.

6. KBaHTOBas craTuctuka

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

7. KBaHTOBbIE CBOMCTBaA TBEPAOro Tena

Tunbl cBsI3e aTOMOB B TBepAbIX Tenax. PaclienneHne aHepreTuyecknx ypoBHEN BO B3aMMO-
AENCTBYOLWNX cucTeMax aTtoMoB. Moaenb aTOMHOM LENnoYkn C MnoTeHumarbHbIM penbedom
npsmMoyrofibHon copmbl (Mogens KpoHura-lNeHHn). IncnepcnoHHble KpuBble Afnisi cBO6OAHOro
3NEeKTpOHa N anekTpoHa B kpuctanne. MNoHaTne adheKkTMBHON Macchl. ONEKTPONPOBOAHOCTb
TBEepablx Ten. CobcTBeHHas M nNpuUMecHasi NPOBOAMMOCTb MNOSTYNPOBOAHUKOB. KOHTaKT ABYX
BbIPOXAEHHbIX MONYNPOBOAHNKOB.

Pdopma NpOMEXYTOHYHOM aTTeCTALMK: 3a4€ET.

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

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

Llenn v 3apaum y4ye6HOM AUCUUNNUHBLI: U3ydeHne anddepeHumanbHOro n NHTEerpanbHoro
ncumcneHns yHKLMM ogHOW BeleCTBEHHOM NepeMeHHON, fexallero B OCHOBe Bcex pusmye-
CKMX U MaTeMaTuUyecKux KypcoB. M3dyyeHne onpeaenieHHoro nHterpana, Kotopblin npeacrasns-
eT coboKr BaxHbI BOMPOC Kypca MaTeMaTM4YecKOro aHanusa Ha uandeckom pakynbteTe 1
UMEEeT NPUNOXeHMS B BOMbLUMHCTBE  MaTeMaTU4eckmx n U3n4eckmx gucumnnuH. MsyyeHme
AndpepeHUmanbHOro NCYUCNEHNA PYHKLMA HECKOSTbKUX NepeMeHHbIX. dyyeHne KpaTHbIX U
KPMBOMMHENHbIX MHTerpanoB. YncnoBbie psgbl, CXOAUMOCTb, abConoTHaA 1 YCNoBHast CXO4W-
MOCTb, (PYHKUMOHanbHbIE psdbl, CTENEHHOW psag, paguyc CXOOUMOCTU CTEMEHHOro psaa, psa
dypbe, nHterpan dypoe.

KpaTtkoe copepxaHue y4eO6HOM ANCLUNIINHDI:

1. NMpeameT matemaTukn. BBeaeHne B aHanus

MpeomeT maTtemaTukn. CBsA3b C APYrMMKU Haykamu. Mictopmnyeckasa cnpaska.

MoHaTne mHoxecTtBa. Onepauumn ¢ MHOXecTBamu. Obuiee onpeneneHne dyHkummn. Obnactb
onpegeneHus n obnactb nameHeHna. PyHKUNA OENCTBUTESNBHOIO nepemeHHoro. Cnocobbl 3a-
AaHusa dyHkumn. OnpegeneHve rpaduka yHKumn. padukn anemeHTapHbIX yHKUMIA (nps-
Masi, napabona, Kkybunyeckaa napabona, OKpy>KHOCTb, rmnepbona, nokasaTenbHas U norapug-
Muyeckasa (OyHKUMU, TpUroHomeTpudeckne yHkumm). OBpaTHble TPUrOHOMETpUYECKue yHK-
umm 1 nx ceonctea. NpeobpasoBaHune rpadmkos. NocTpoeHne rpadMKoB C NOMOLLBIO LIEMOYKM
npeobpasoBaHui. [JenctBus ¢ rpacdmkamun. 'padumk CnoxHon yHkummn. paduk yHKummM, 3a-
AaHHOW napameTpudecku. lNonsipHble KoopAnHaThI.

2. Mpepenbl nocnenoBaTeNibHOCTU U PYHKLUMK

lMoHATMe nocnenoBaTenbHOCTUM AencTBuTemNbHbIX Yucen. MNpegen nocnegosaTernibHOCTU. [eo-
MeTPpUYECKNA CMbICN Npegena nocriegoBaTeribHOCTU. Teopema O eQUHCTBEHHOCTU npeaena.
OrpaHn4yeHHOCTb cxoasLencs nocnegoBaTenbHocTU. NpegenbHble Nnepexobl B paBeHCTBax U
HepaBeHcTBax. MOHOTOHHbIE rnocregoBaTensHocTU. [lognocnenoBaTenbHOCTb, YaCTUYHbIE
npegenbl, BEPXHUA N HWXHUA Npeaensbl nocnefoBaTenbHOCTU AeNCTBUTENbHBIX Yncen. Jllemma
O BJIOXEHHbIX NpoMexyTkax. Teopema bornbuaHo-BenepwTtpacca. Kputepuin Kowm cxognmocTtu
nocrnegoBaTenbHOCTW.

Mpeoen dyHKUMN OencTBuTenbHOro nepemMeHHoro no Kowwn u no lenHe. 'eomeTpuyeckmi
CMbICI Npefena (PyHKUMM OeNCTBUTENBHOrO nepemMeHHoro. ApudmeTtmyeckme onepauumn Hag
dyHKUMAMK, umerowmmn  npegen. OaHocTopoHHWe npedenbl. Knaccudukaumsa 6eckoHevHOo
ManbIX U 6eCKOHEYHO BOoNbLUMX BENUYUH. OKBMBANeHTHble 6eckoHeYyHo Manble n 6eckoHeYHOo
GonbLlme BenuyuHbl. NepBbi N BTOPON 3amedaTtenbHble npeaesbl.

3. HenpepbIBHOCTb (hyHKLUMU

HenpepbIBHOCTb (PYHKUUN OENCTBUTENBHOrO nepemeHHoro. ApudpmeTnyeckme OencTBuSA C He-
NpepbIBHbIMU PYHKUMSAMU. HenpepblBHOCTL CAOXHON dyHKUMU. OOHOCTOPOHHSAS HenpepblB-
HOCTb. Teopema O CyLeCcTBOBaHUN U HENPEPbLIBHOCTM obpaTHON (byHKUMKU. CoxpaHeHne 3Haka
HenpepbiBHOW PyHKUMWU. PaBHOMepHasa HenpepbiBHOCTL. Teopema KaHtopa. Knaccudpukauma
TOYeK paspblBa.

4. QndhbepeHumanbHoe ncumcneHme pyHKLUMmn ogHON NnepeMeHHOM.

[MponsBogHbIE U OAHOCTOPOHHME NPOU3BOAHbIE, BECKOHEYHbIE NPOM3BOAHbIE. [[eOMeTpMYECKNiA
N pnanyeckmi cMbicn NponssoaHon. MNMpasuna anddepeHunpoBaHusa 1 Tabnuua npon3BOAHbIX.
OunddepeHuman n ero reometTpnyecknin cmbicn. lNpounssogHas crioxkHon dyHkumn. Npounssoa-
Hble U auddepeHumansl Bbiclwnx nopsagkos. Popmyna JlenbHuua. HBapmaHTHOCTL GQOPMbI
NnepBoOro U HeMHBapuMaHTHOCTb (POpMbl BbiCLLMX AudddrepeHumanos. NapameTpudecku 3agas-
Hble dyHKUMM N nx anddepeHumpoBaHme. OCHOBHbIE TeopeMbl AnddepeHUmnanbHOro nc4mc-
nenna Ponng, Jlarpanxa, Koww. Npasuno Jlonutana packpbiTna HeonpeaeneHHocTen. dop-
Myna Tennopa n ee CBA3b C 3agayvyen NPUONMXKEHHOIO BbIYUCIEHNA 3HaYeHUn yHKUumn. [Mpu-
3HaKM MOHOTOHHOCTU. JQKCTPEMYMbl W MpaBunia MUX HaxoXaeHus. BbinyknocTb, BOrHYTOCTb U
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TOYkM nepernba. AcumnTtoThl. MNMpumeHeHne anddepeHLmManbHOro NCHUCIIEHNS K UccrneaoBa-
HUIO (PYHKLNIA M MOCTPOEHUIO rpadouKOB.

5. UHTerpanbHoe ncumncneHume pyHKLUMNU oaHON NepeMeHHOMN.

lMoHsaTMe nepBoobpa3HoOM M HeonpeaeneHHoro nHTerpana. CeoncTea HeonpeaeneHHoro nHTe-
rpana. Tabnuua HeonpegeneHHbIX MHTErpanoB. TexHuka MHTerpupoBaHust (HenocpencTBEHHOE
WHTErpypoBaHue C NOMOLLbIO Tabnuu, MeToq pasnoXeHus, 3ameHa NepeMeHHOW, UHTErpupo-
BaHWe MO 4acTsaMm, NpuBedeHMe KBaLpaTHOro TpexudsieHa K KaHoHuYeckomy Buay). NMpumepsi.
PasnoxeHne MHoroudneHa ¢ AencTBUTENbHbIMU KO duuneHTamm Ha MHOXuTenu. lMNpeacras-
neHne NpaBubHOM pauMoHanbHON Apobu B BUAE CyMMbl MPOCTENLLMX paumMoHanbHbIX 4poben.
WHTerpnpoBaHune npoctenwmnx apoden. MHTerpmpoBaHme paumoHanbHbix oyHKUnn. CeeaeHne
WHTEerpanoB OT MppaunoHarnbHbIX U TPUTOHOMETPUYECKUX (PYHKLUMIA K NMHTENPUPOBAHUIO pauno-
HanbHbIX QYHKLMNA.

OnpepeneHHbI UHTerpan. Ycnosue CyLecTBOBaHUSA onpeaeneHHoro nHrerpana. Knaccbl ne-
TerpupyemMblx pyHkUmMn. CBOMCTBaA onpeaeneHHoro nHrerpana. MHterpan kak yHKUuMsi BEpXHE-
ro npegena. ®opmyna HetoToHa-JlenbHnya. Teopema o cpegHeM. [NpunoxeHne onpeneneHHo-
ro MHTerparna K BblMUCNEHUIO nrowagen nnockux uryp, nrowagen noBepxHOCTN Ten Bpatle-
HUSA N HEKOTopbIX 06beMoB. [NapameTpuyeckn 3agaHHble KpuBble. [nnHa gyrn KpUBOW.

6. DYHKLMM MHOINX NEepeMeHHbIX

OCHOBHBbIE MOHATUS Ha NIOCKOCTU (PaccTosiHME MeXay TOYKaMu, OKPECTHOCTb TOYKWU, BHYTPEH-
HAA TOYKa, U30NUPOBAHHAA TOYKa, rpaHNYHas ToYKa, OTKPbITOE MHOXECTBO, CBA3HOE N HECBA3-
HOe MHOXecTBa, obnacTtb, 3aMKHyTas obnacTb, OrpaHN4YEeHHOE MHOXEeCTBO). AHarnorust ¢ nNpo-
cTpaHcTBOM. [Npeaen nocnenoBaTenibHOCTN BEKTOPOB. TeopemMa O NOKOOpAMHATHOM CXOANUMO-
ctn. lNpegensl n HenpepbiBHOCTb. [1BOWHbLIE N NOBTOpHbIE Npeensl. MNpumepbl. Henpepbis-
HOCTb MO COBOKYMHOCTU MEPEMEHHbIX N NO OTAeNbHOW nepemeHHon. AnddepeHumansHoe nc-
yncrneHne QYHKUMA MHOMMX nepeMeHHbIX. YacTHble npoussogHble. [duddepeHumpyemMocTb
YHKUMN MHOTMX NnepeMeHHbIX. Heobxoanmele ycnosus anddepeHumpyemocTtu. [JoctaTtouHble
ycrnosust guddepeHunpyemMocTn YHKUMN MHOMMX NepeMeEHHbIX. TeopeMbl O B3auMOCBSA3N
Mexay andpdepeHUnpyeMoCcTbio, HEMPEepPbIBHOCTLIO N CYLLLECTBOBAHMEM YaCTHbIX MPON3BOAHbLIX
PYHKUMN MHOMMX nepemeHHbIX. MNMpounssogHas croxHon dyHkumn. OuddepeHuman dyHKLmMm
MHOIMMX nepemMeHHbiX. lNMpounssBogHas no Hanpaenenuto. [pagneHT. CBA3b NPOU3BOLAHOM MO
HanpaBfieHMIO C rpagMeHTOM. YcroBue Bo3pacTaHus (ybbiBaHnsA) yHKLMK B Touke. [1ponssoa-
Hble U aAnddepeHumarnsl BbICLUNX NOPSAKOB. PaBeHCTBO CMellaHHbIX Npou3BOoAHbIX. ccneno-
BaHWEe (PYHKUMMA MHOMMX NEepeMeHHbIX, YCIoBME MOCTOAHCTBA, YCNoBMEe MOHOTOHHOCTM B YyKa-
3aHHOM HanpasneHuun. ®opmyna Tennopa. SKkcTpemyM. HesBHble yHKUUK. Teopemsbl O cyLle-
CTBOBaHUM HeABHOM (PyHKUuK. DyHKUMOHanbHble onpegenutenu. CyllecTBoBaHWE CUCTEMBI
HesABHbIX (PyHKUMA. B3aMMHOOOHO3Ha4yHoe OTOoOpaxeHue [BYX MHOXECTB BEKTOPHOro npo-
CTpaHCTBa. YCIOBHbIN 3KCTpeMyM. [1paBuno mHoxutenen Jlarpanxa. lNpumepsbi.

7. KpaTHble uHTerpansbil.

KpaTtHble uHTerpansl. [nowaab mHoroyronsHou courypbel. Mepa >XopaaHa. N3mepumble MHO-
XecTtBa. Heobxoammoe n goctaTtovyHOE YCNoBME M3MEPMMOCTU MHOXECTBA Ha MIOCKOCTU.
Csownctea mepbl XKopaaHa. OnpegeneHune gBonHoro nHterpana. Cymmel Japby 1 nx cesoncrtea.
Kputepwuin cyectsoBaHna BOMHOrO nHterpana. Knaccoel nHterpmpyembix gyHkumi. CBonctea
ABOWHOro uHTerpana. lNpueBeaeHne OBOWMHOIO MHTErpana K noBTOPHOMY. KpuBOSMMHEWHbIE KO-
opAuHaTbl Ha NNockocTu. MonsdpHble U ANAMNTUYECKME KOOPAMHATbl. 3aMeHa NepeMeEHHbIX B
ABOWHOM WHTerpane. TponHon uHTerpan. CeBefeHne TPOMHOro MHTerpana K noBTopHomy. 3a-
MeHa NepeMeHHbIX B TPOMHOM mHTerpane. Cdepunyeckme n UMnmHapuyeckme KoopauHaTbl.

8. KpuBonuHenHble U NOBEPXHOCTHbIE UHTErpanbl

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

9. Paabl. YucnoBble, (hyHKUUOHaNbHbIE U CTENEHHbIE pAAbI
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Uucnosble pagbl. Cxoaswmecsa n pacxogsawumeca psagbl. Kputepun Kowwn cxogmMmocTty yucno-
BOro psiga. Heobxogumoe ycnosue cxogmMMocTu. [JocTaTOuHble NPU3HaKU CXOOMMOCTU: Maxo-
PaHTHbIA M NpeaenbHbIN NpuU3Hakn cpaBHeHus, Janambepa, Kowwu, Oupuxne, Abena. Abco-
NOTHas 1 yCNoBHasi CXoAMMOCTb. YMHOXeHne psaoB. [lepectaHoBka 4neHoB psga. PyHKumo-
HarnbHble nocrnegoBaTesibHOCTU U psaabl PYHKUMA. oToveyHas u paBHOMepHast CXOAMMOCTb.
Mpu3Hakn paBHOMEPHOWM CXOAUMOCTU (KpuTepuii Kowmn, MaxkopaHTHbIA NpuU3Hak ansi nocneno-
BaTeSNIbHOCTU, MaXXOpaHTHbIN Npu3Hak Beneplutpacca ansa psga). PaBHoMepHasa cxoguMocTb U
HenpepbIBHOCTb, paBHOMEPHAsA CXOAMMOCTb U UHTErpupoBaHMe, paBHOMEpPHas CXO4MMOCTb U
andpdepeHumpoBaHne. CteneHHon paa. Paguyc cxognmoctu. OudbdepeHumpoBaHne n uHTe-
rpupoBaHue cteneHHoro psaa. Pag Tennopa.

10. Heco6cTBEHHbIE MHTerpanbl, UHTerpanbl, 3aBUCSALLMe OT NapameTpa

OnpepeneHne HecobCTBEHHbLIX MHTErpanoB nepsoro tTuna. OnpegeneHne HeCObCTBEHHbIX WH-
TerpanoB BTOPOro tuna. ATanoHHble uHTerpanbl. CBOMCTBa cxoaawmxca uHterpanos. Kpute-
puin Kowmn cxoamMmocTn HeCOBCTBEHHbIX UHTerpanoB. [JocTtaTouHble NPU3HAKM CXOOUMOCTU He-
COBCTBEHHbIX MHTerpanoB. MaxopaHTHbIN NPU3HaK cpaBHeHUs. NpeaenbHbIN NpU3HaK cpaBHe-
Hus. ABContoTHasa 1 ycrnoBHasi CXOAMMOCTb HECOBCTBEHHLIX MHTerpanos. NpusHak Abens. Mpu-
3Hak OQupuxne. PaclwumpeHne MeTogoB MHTENPUPOBAHUSA HA HECODBCTBEHHbIE MHTErpanbl. 3ame-
Ha nepemMeHHbIX. IHTerpnpoBaHue no yactam. naBHoe 3HavyeHne HecobCTBEHHOro MHTerpana.
WHTerpansl, 3aBucswme ot napametpa. HenpepblBHOCTb MO napameTpy. duddepeHunpoBaHmne
N UHTErpMpoBaHue no napameTpy. HecobCcTBEHHbIE MHTErparnbl OT napameTpa.

11. Pag v nuterpan ®ypbe

MocTtaHoBKa 3agadn. [poCcTpaHCTBO CO cKanspHbIM MNpoussedeHneM. HopmumpoBaHHOE Npo-
CTpaHcTBO. CxoauMOoCTb B cpeaHeM. [mnbbepToBo npocTpaHcTBo. CkansapHoe nponsseaeHue u
HopMma (pyHKUMW. [loToveYHas, paBHOMEpHas CXOAMMOCTb U CXOOUMOCTb B CpeaHeM nocreao-
BaTesnibHocTEN N pagoB. OpToroHasibHbleE U OPTOHOPMUPOBAHHbIE 3fIEMEHTLI NPOCTPAHCTBA CO
ckansapHbiM npounssegeHnem. O6o6wweHHbI pag Pypbe. CBonctBa octatka psga Pypbe. He-
paBeHcTBO beccens. Ycnosue cxogumocTtun psga dypbe. PaBeHcTBO [NapceBans. 3aMKHyTbIE U
NMOSHble OPTOHOPMAIIbHbIE CUCTEMbI 3NIEMEHTOB B NPOCTPAHCTBE CO CKandApHbIM Npou3BeaeHU-
eM. TeopeMbl O CBA3M MeXy 3aMKHYTOM U MNOMHON cuctemon. Pag ®dypbe no opToroHasibHOW U
OpPTOHOPMUpPOBAHHOW cuctemam dyHKumn. HepaseHcTBO beccensa m paseHcTBO [lapceBans
Ans aTux psgos. TpuroHomeTpuyeckun pag Pypbe. PasnoxeHne YeTHOM U HEYETHOM (DYHKLNK
B TpUroHomeTpuyeckun pag dypoe. KomnnekcHaa doopma psga Pypbe. TouyeyHaa u paBHOMep-
Has CXOOMMOCTb TpuUroHomeTpudeckoro psga ®dypbe. [lonHOTa TPUrOHOMETPUYECKON CUCTEMDI
dyHKUMI. [1BOMHbIE U TPOMHbIE psabl Pypbe.

WHTerpan ®dypbe kak npegencHbin criydan psga dypoe. [JocTaToOuHbIE MPU3HAKM CXO4UMOCTU
nHTerpana ®ypbe. lNpeacrtasneHve yHkuun mHterpanom dypbe. lNpeacrasneHve YyeTHoOM U
He4YeTHON (pyHKuuKM uHTerpanom dPypbe. KomnnekcHoe npsamoe u obpaTHoe npeobpasoBaHus
®ypbe. CuHyc 1 KocumHyc npeobpasoBaHusa dypbe.

12. AnemeHTbI TeopunN 0606 EHHbIX (PYHKLUN

Knacc oCcHOBHbIX (NPOBHbIX) PyHKUMN. PyHKUMOHaNbHOEe onpeaeneHne 0606LWeHHON yHKLNN.
PerynsapHble un cuHrynsipHble o606LweHHble doyHKumn. Jenbta dyHkums. Jencteusa ¢ o6o0ueH-
HbIMU PyHKUMAMU. CekBeHLUManbHbI NOAX0A K onpeaeneHntio 0600LWLeHHON PyHKLUN.

dopMbI TEKYLLEN aTTecTaLuu:
KOMMOKBUYM, KOHTpOrbHas paboTa.

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

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

Llenv n 3apayn y4ue6HOM AUCLMNIINHBI:

n3yyeHne MeToLOB aHaNMTUYECKON reoMeTpun Ang pelleHnsa 3agad eBknNnMaoBov reomeTpum Ha
NAOCKOCTM M B MPOCTPAHCTBE, U3yYeHne MeTo[a KoopauHaT, BEKTOPHOM anrebpbl, pasnmyHbIX
PopM ypaBHEHUI MPSMON JIMHUWN Ha NSTIOCKOCTU U B NPOCTPAHCTBE, YPaBHEHUS MIOCKOCTN, KpU-
BbIX 1 MOBEPXHOCTEN BTOPOro nopsiaka. OCHOBHbIMM 3aavyamMu y4ebHON OUCUUNINHBI SBNSIOT-
cs: oOpMMpPOBaHNE Yy CTYAEHTOB 3HAHUN 06 OCHOBAX aHanMTUYECKOW reOMEeTPUN N BEKTOPHOM
anrebpbl, npuobpeTeHne cTygeHTaMu HaBbIKOB U YMEHUWI MO peLleHuo reoMeTpuyeckux 3agad
N NCNOSb30BaHMIO BEKTOPHOM anrebpbl, HEOH6XOAMMbIX B Kypcax MareMaTnyeckoro aHanuaa B
pasgene «KpaTHble U KpUBOSIMHENHBLIE NHTErpanbly», B Kypce « BEKTOPHbIN U TEH30pHbIN aHa-
nnx», « ANeKTpoguHaMmnka.

KpaTtkoe copepxaHue (auaakTuyeckne eanHULbI) y4e6HOM ANCLMUNIIUHBI

Paspen 1. BektopHas anre6pa.

MoHaTue BekTopa. JInHenHble onepauun Hag BekTopamu. JInHenHas 3aBUCUMOCTb CUCTEMbI
BEKTOpPOB. [ eOMeTpUYECKNI CMbICIT FIMHENHOW 3aBUCUMOCTWN. Bbasncel Ha NSIOCKOCTN U B MPo-
CTpaHCTBe, pa3rnoxeHue BekTopa no 6asucy. Npoekums Bektopa Ha ocb. OPTOHOPMUPOBAHHbLIE
6asuncol, ux 0cobeHHOCTb. HanpaBnstoLwwme KoCcMHyCbl BeKTopa. CkanspHoe, BEKTOPHOE, CMe-
LWaHHOE N OBOMHOE BEKTOPHOE NPOM3BEeAEHUSA, UX CBOMCTBA, BblpaXkeHne Yyepes KoopAanHaTbl
COMHOXUTENEN. YCrnosne opToroHanbHOCTU, KOSIITMHEAPHOCTU, KOMMNSTAHAPHOCTU BEKTOPOB.
Cuctema koopamHaT, KOopAuHaTbl TOYKK, NpeobpasoBaHMe CUCTEMbI KOOpAUHAT.

Pasgen 2. lNpamasn u NnocKocCTb.

Cnocobbl 3agaHns NNHUIA Ha NSIOCKOCTU, NIMHUIA U NOBEPXHOCTEN B NpocTpaHcTee. Anrebpau-
Yeckne NMNMHUK N NoBepxHocTu. MNpsamasn Ha NnockocTn. PasnuyHeblie oopMbl ypaBHEHUS NMPSIMOMN:
obuee, NapameTpmyeckoe, KAHOHNYECKOE, C YrnoBbIM KO3(PMLMEHTOM, B OTpe3Kax, HopManb-
Hoe. [My4ok npsmbIX. MNocKoCcTb B npocTpaHcTee. PasnuyHblie opMbl ypaBHEHNSA NITOCKOCTY:
obOuLee, B oTpeskax, HopmMmarnbHoe. [y4yok n ceaska nrockocTen. Npsamas B npocTpaHcTBe. Pas-
nn4yHble OOPMbI YpaBHEHMS NPSIMON: obLlee, napamMmeTpuyeckoe, kaHoHMYeckoe. [Nepexon ot
OAHOro 3agaHus K gpyromy. BsaMmHoe pacnonoxeHue gByX MNAOCKOCTEN, NPAMOW U NSIOCKOCTH,
ABYX NpAMbIX B NpocTpaHcTBe. OCHOBHbIE 3aaun Ha Temy «[1pAmas 1 NNOCKOCTb»: paccTos-
HWE OT TOYKM OO0 NNOCKOCTU U NPSAMON, pacCTOsHUE MexXay NPAMbIMU, YIibl MeXay NpSMbIMU 1
NAOCKOCTAMM, YCIIOBUE NepeceyveHmns ABYX NPSAMbIX U T.4.

Pasnen 3. KpuBble U NOBepXHOCTU 2-ro nopsiaka.

annwunc, runepbona, napabona, OnpegenexHne, BbiIBOA4 KAHOHNYECKOrO YPaBHEHMUS KaXXa0n 13
3TUX KPUBbIX, MX CBOMCTBA. DKCLIEHTPUCUTET U OMPEKTPUCHI dnnunca, rmnepbonbl, napadonsi.
MonsipHasa cuctema koopanHar. [NonapHoe ypaBHeHWe annunca, runepbonel, napabosnbl. O6-
LLlee ypaBHEHME KpMBOW BTOpPOro nopsgka. lNpusegeHne obuiero ypaBHEHUsI K KAHOHUYECKOMY
BMAOy C NOMOLLIbIO MOBOPOTA OCeN U NepeHoca Havarna koopanHaTt. Knaccndukaumnsa Kpusbix
BTOPOro nopsigka. lNoBepxHOCTU BTOPOro nopsigka: annuncoua, rmnepbononasl, napadbononbl,
KOHYCbI W UMNMHAPLI, UX KAHOHNYECKMe ypaBHeHUs, cBoncTea. lNprBeageHne ypaBHeHUs no-
BEPXHOCTN BTOPOro nopsiaka kK KaHOHN4YECKOMyY BMAY.

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

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

B1.6.9.3 INnHenHas anre6pa
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Lienu n 3apayun y4ue6HOM AUCLMNIIUHDbI: B LUMPOKOM MOHMMaHUK CoaepXXaHne Kypca NMHen-
HoM anrebpbl COCTOUT B NpopaboTke MaTeMaTUYECKOro sibika AN BbipaXkeHUs 0QHOM U3 ca-
MbIX OBLLUNX nOen COBPEMEHHOIO €CTECTBO3HaHMSA — naeun nMHenHocTn. B npouecce nayveHns
Kypca nMHenHon anrebpbl CTyAEHTbl M3y4YaloT BOMNPOCHI paspeLummMocT U CTPYKTYPbl peLleHni
CUCTEM JIMHENHbIX YPaBHEHUI, OCBanBaloT abCTpaKTHbIE MOHATUS FIMHENHOIO NPOCTPAHCTBA,
6asuca, nnMHenHoro onepatopa, GUNNMHENHOM 1 KBagpaTUYHOM (POPMbI, @ TakkKe N3ydatoT KOH-
KpeTHble NpUMepbl, AatoLmne peanmsaumnio 3TMX abCTpakTHbIX MOHATUN.

KpaTkoe copepxaHue (AuAaKTMyYeckue eauHULIbI) y4eO6HOW ANCLUNIIUHBI

Pasgen 1. MaTpuubl n onpegenutenu.

MpsamoyronbHble MaTpuubl. Cymma maTpuu, NponsBeeHne MaTpuLbl Ha YUCIO, YMHOXEHNE
mMaTtpuy. CBoncTBa aTnX onepaunin. NepectaHoBKU, MHBEPCUN, TPAHCMO3NLNKN, NOACTAHOBKN.
Onpepenutens KBagpaTHOM MaTpuLbl, CBOMCTBa onpefenutens. PasnoxeHvne onpegenutens
no anemMeHTam CTpoku unu ctonbua. Teopema Jlannaca. Onpegenutens Npon3segeHnst maT-
puy. ObpaTHas maTpuua, KpuTepun o6paTUMOCTU, BblYUCIIEHNE OOpaTHOM MaTPULbI.

Paspen 2. CucteMbl NIMHEUHbIX YPaBHEHUN.

PaHnr matpuupbl. Teopema o 6a3ncHom MmHope. PaHr nponsseaeHns matpuu. OnemMeHTapHble
npeobpasoBaHnst CTPOK MaTpuLbl N UX NPUMEHEHUE K BbIYMUCIIEHMIO paHra MaTtpuubl. Cuctembl
NWHENHbIX ypaBHeHUN. OCHOBHbIE onpeaeneHns: YyactHoe 1 obLlee pelleHnsi, COBMECTHbIE U
HEeCOBMECTHbIE CUCTEMBI, 9KBUBASIEHTHOCTb cucteM. Teopema Kpamepa. Kputepuin coBmecT-
HOCTM CUCTEM NMHENHBIX YpaBHeHU (Teopema KpoHekepa - Kanennun). Metopg Naycca pelue-
HUS CUCTEM NIUHENHbIX ypaBHEeHUN. JInHenHble ogHopoaHble cuctemsbl (JIOC). CeoncTtea pelle-
HUN. dyHaameHTanbHasa cuctema pewerHnin (PCP). Teopema o PCP. CtpykTypa obLiero pe-
weHwna J1IOC. HeogHopogHble cuctemsl (JIHC). CtpykTypa obwero peweHus JTIHC.

Paspgen 3. JluHenHble npocTpaHcTBa.

AKcuomaTuka nMHernHoro BektopHoro npoctpaHctea (J1BI1), npumepsl, ceonctaa JIBI. JInHen-
Hasi 3aBUCMMOCTb cucTeMbl BekTopoB B JIBI1. basuc un pasmepHocTb JIBI. KoopanHaTel BekTopa
B AaHHOM 6asuce. MaTpuua nepexoga ot ogHoro 6asuca kK gpyromy, npeobpasoBaHue Koopau-
HaT BeKTopa npu nepexoae kK Hosomy 6asucy. NognpoctpaHcTeo. Cymma 1 nepeceyeHne nog-
NPOCTPaHCTB. JInHenHble 060104k N TeopeMbl 0 pasmepHocTu. isomopdusm J1BI. EBknnaoBo
NPOCTPaHCTBO, onpeaeneHune n npumepbl. HepaBeHcTBa Kowwn - ByHAKOBCKOro u TpeyrosibHuKa.
O6wwnn Bna ckanapHoOro NpovsBeeHns B KOHEYHOMEPHOM €BKITMA0BOM npocTpaHcTee. OpTo-
rOHaNbHOCTb U OPTOHOPMUPOBAHHOCTbL CUCTEMbI BEKTOPOB. [pouecc opToroHanMsaumm cucte-
Mbl BEKTOPOB.

Paspen 4. JluHenHble onepaTopbl.

OnpepgeneHne nuHenHoro onepartopa. MNpumepbl. O6pas 1 94po nMHenHoro onepatopa. MaTt-
puua NMHeNHoro onepartopa B JaHHOM 6a3uce. [peobpa3oBaHme MaTpuubl onepaTtopa npu ne-
pexofe oT ogHoro 6asuca k gpyromy. [lencteus ¢ nMHENHbIMK onepaTtopamu. OBpaTHbIn one-
paTop, ero ceoncTtea. Kputepun obpatmmocTtu. lNognpoctpaHcTBa, UHBAPUAHTHbLIE OTHOCK-
TenbHO onepatopa. CobcTBEHHbIE BEKTOPLI M COBCTBEHHbLIE 3HAYEHUS NIMHENHOMO onepaTopa,
NX CBOMCTBA. XapaKTepucTuyeckoe ypaBHeHNE. YHUTapPHbIN U CaAMOCOMNPSAXEHHbIN onepaTopbl.
CsowncTtea cOBCTBEHHbIX 3HAYEHUI N BEKTOPOB CaMOCONPsXeHHOro onepartopa. CyuwecrsoBa-
HWe OPTOHOPMMPOBAHHOIO Ha3nca n3 coO6CTBEHHbLIX BEKTOPOB CaMOCONPSXXEHHOro onepaTopa,
HaxoXgeHue ero.

Paspgen 5. KsagpatuyiHbie ¢popMbl.

JlnHenHasn, bunnHenHasa n kBagpaTtuyHasa dopmel B JIBI1. Matpuua kBagpatuyHon oopmbl (KO)
n ee npeobpasoBaHune Npu nepexoae kK HoBomy 6asucy. PaHr n nngekc KO. Teopema JlarpaHxa
o npueeaeHnn KO k anaroHansHomMy Bugy. Teopema Akobu. 3akoH nHepumm K&. Kputepun
CunbBecTpa nonoxutensHon onpegeneHHocTn Ko.

®dopMbl TeKyLLen aTTecTauumn: KOHTponbHas paboTta
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dopma NpomMeXyTOYHOM aTTecTauuu: 3K3ameH

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

b1.6.9.4 OundpdhepeHumanbHblie ypaBHEHUS

Llenu 1 3agaum y4ye6HOM AUCUUNNUHBI: LENbIO N3YYEHUS OUCUMNINHBI SIBNISIETCS OCBOEHMEe
TEopeTUYECKMX OCHOB OBLIKHOBEHHbLIX AndddhepeHLmanbHbiX YypaBHEHUI, a Takke npuobpeTte-
HMEe NPaKTUYECKMX HaBbLIKOB WX MHTErPUPOBAHUS U B TOM YMcChe NpUBnnmkeHHbIMM MeToaaMMu.

MecTto yuyebHoM aucuunnuHbl B cTpyktype OOI: kypc «dnddepeHumnanbHble ypaBHEHNAY
BasupyeTcs Ha Kypcax «MaTtematuyeckmn aHanuad» n «JlnHenHaa anrebpax». [lpakTnyeckme
HaBblkKM W TepeTudeckue 3HaHuUs anddepeumanbHbiX ypaBHEHUA UCMONb3YOTCA Aanee npu
N3ydeHun Opyrmx MaTteMaTuyeckux OUCUMUMNINH, KYpCOB TeopeTudeckon oumankn «TeopeTude-
cKkasi MexaHukay», «dAnekrpogmHamukay, «Ctatuctnyeckaa pusnka», «KsaHTOBas MexaHuKay,
a Takke MHOMX CrneLKypCcoB.

KpaTkoe conepxxaHue (AuAaKTnyeckme eauHULbI) y4e6HOM AUCLMNIIUHBI

Pazpen 1. AuddhepeHumanbHble ypaBHEHUA NepBOro nopsigka.

OnuncaHune 3akoHOB npupoabl B dopme anddepeHumanbHbix ypaBHeHnin. OCHOBHbIE onpeae-
neHuna. NeomeTpudeckaa nHTepnpeTauna gudpdepeHumnanbHOro ypaBHeHUS NepBoro nopsiaka,
paspeLleHHOro OTHOCUTENbLHO npou3BogHon. MeTtoa M3oknuH. MNocTtpoeHne auddepeHumans-
HOro ypaBHEeHUs Mo obLemy peLlleHnto. YpaBHEHUS ¢ pasgensowmmMmca nepeMeHHbIM1 U npu-
BOAUMbIE K HUM. OgHOpOoAHblE YpaBHEHUA. YpaBHEHUS, NPUBOANUMbIE K O4HOPOAHbLIM. JInHen-
Hble anddepeHumnanbHble ypaBHeHUst nepBoro nopsigka. CTpyktypa obuwero peleHust NnHen-
HOro0 HEeOAHOPOAHOro ypaBHEHUS. YpaBHeHus bepHynnn n Pukkatn. YpaBHeHMe B MNOSHbIX
andpdepeHumanax. lMoHATME nepBoro uHTerpana. WHTerpupyowmnn MHoxuTens. [Mpuemsbl
OTbICKaHUS UHTErPUPYIOLLNX MHOXUTENEN. TeopemMa CyLeCTBOBaHUA U eAMHCTBEHHOCTU peLue-
HUA andpdepeHUmManbHOro ypaBHEHUS NepBOro nopsiaka, paspeLleHHoro OTHOCUTESNBHO NMPOon3-
BoAHOW. MpuHUMN cxmmarowmx otobpaxeHun. MeTon nocnegoBaTenbHbIX NpubnkeHun. MNMpo-
AOJDKEeHNe pelueHns. Henpogosmkaemoe pelleHne n ero nocTpoeHne. Teopema 0 NpUMbIKaHUN
HENPOLOMKAEMOro peLleHuns K rpaHmue obnactn. CteneHb rnmagkoctu pewwennn gudpdepeHum-
anbHOro ypasBHeHusi. HenpepbiBHaa 3aBUCUMOCTb pelleHns anddepeHumansHOro ypaBHeHuUs
OT Ha4vasnbHbIX YCIOBUA U OT napameTpoB. [pocTbie ocobble TOYKM, UX knaccudpukaumusa. Oco-
Oble peweHus. QuddepeHumnanbHble ypaBHEHNA NEPBOro Nopsiaka, He paspeLlleHHble OTHOCK-
TeNnbHO MNPOU3BOAHOW. YpaBHEHUS, He coAepXalume ABHO He3aBUCMMOW MNepeMeHHOW, Hewns-
BECTHOM (PYyHKUUKN. YpaBHEHME C ogHOpPOoAHON doyHKUMen B nesomn Yactn. O6wmin crnyyam see-
AeHusa napameTpa. dudpdepeHunanbHble ypaBHEHUS, paspeLlMble OTHOCUTESTbHO aprymeHTa
UM HEN3BECTHOM (PyHKUMK. YpaBHeHuna JlarpaHxa n Knepo. NoHsaTue o6 ornbatowen cemen-
cTBa KpuBbIXx. Teopema o6 ormbarowen cemencrBa MHTErparnbHbiX KpUBbIX. Teopema cylie-
CTBOBaHus pelleHna guddepeHumnanbHOro ypaBHEHUS NepBOro nopsiaka, He paspeLleHHoro
OTHOCUTESTbHO NPOU3BOLAHON. P-OUCKPUMUHAHTHAsA KpuBasi U ee CBs3b C OCOObIMU peLLEHNAMM.

Paspen 2. AnddepeHumanbHble ypaBHEHUA BbICLLIUX MOPAAKOB.

OnddepeHumanbHoOe ypaBHEHME N-ro Nopsigka, paspeLleHHoe OTHOCUTESbHO CTapLuen npous-
BoaHon. CBeAeHne ero K HopmaribHOM CUCTEME ypaBHEHUIN. TeOopeMbI CyLLeCTBOBaHNSA U eaNH-
CTBEHHOCTU, HEMPEpPbLIBHOM 3aBUCMMOCTU pPeLlEeHNA HOpMalibHOW CUCTEMbI OT HavaslbHbIX YCro-
BUA 1 OT NapamMeTpoB. TeopemMa CyLleCTBOBaHUS U €OUHCTBEHHOCTU peLleHns ypaBHEHUSA N-ro
nopsigka, paspeLleHHOro OTHOCUTENbHO CTapluen Npou3BOLHOMW, Kak CreacTBue TeopeMbl Cy-
LWeCTBOBaHUA U eONHCTBEHHOCTN peLUeHUs HopMarbHOW cUCcTeMbl. YacTHble crnyyau gudpde-
peHuMansHOro ypaBHeHUs N-ro nopsaka, Aonyckarowme noHmwxkeHue nopsaka. Teopema cylle-
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CTBOBaAHWS U €QNHCTBEHHOCTU peLleHns NMMHENHoro anddepeHumansHOro ypaBHeHust N-ro no-
psgka ¢ HenpepbiBHbIMU KO3 duruneHTamn. Obwas Teopus IMHEMHOrO 0aHOpoaHOro andde-
peHunansHOro ypasHeHus n-ro nopsgka. Onpegenutens BpoHckoro, nposepka HE3aBUCUMOCTU
peweHun. dyHaameHTanbHasa cuctema peweHnn. CTpykTypa obuiero peLleHus IMHENHOro oa-
HopoaHoro auddepeHumnanbHOro ypaBHeHUA. TeopeMbl O MakCUMarbHOM YuUChe JSIMHEWHO-
HEe3aBUCUMbIX peLleHUn U O TOXOECTBEHHOCTU ypaBHeHUW. [locTpoeHne nuHenHoro andde-
peHuMansHOro ypaBHeHust No oyHaaMmeHTanbsHon cucteme peweHmin. ®opmyna Jlnysunna n ee
npumeHeHne. Cnocob NOHWXEeHUs nopsaka JIMHEMHOro OAHOPOAHOrO YpaBHEHWA NpU U3BECT-
HOM 4acTHOM pelueHmn. CTpykTypa obLiero peleHns NMHENHOro HeogHoOpPoaHOro AnddepeH-
UnanbHOro ypaBHeHusa n-ro nopsaka. lNpuHumn cynepnosuumn. Metog Bapuauumn npounsBosib-
HbIX NOCTOSAHHBIX OS5 OTbICKAHUSA YaCTHOro peLleHns HeOAHOPOAHOro ypaBHEHMUS N-ro nopsaaka.
®dyHkuma NpuHa. JInHenHoe ogHOPOAHOE ypaBHEHWE N-ro nopsigka ¢ NOCTOSHHLIMU KO3 durLm-
eHTamn. OnepaTopHble MHOTOYSIEHbI U UX CBOMCTBA. PasnoxeHne onepaTopHOro MHOroysrieHa
Ha JIMHEWHblIE MHOXUTENU. [JencTBne onepaTOPHOro MHOroYsrieHa Ha npocTenwmne yHKUNN.
dopmyna cMmelleHnd. XapakTepucTUYeCKUn MHOFOYSIEH UM XapaKTepuUCTMYeckoe YypaBHEHMe.
MocTpoeHne yHOamMeHTarlbHOM CUCTEMbI PELLEHNA NTIMHENHOIO OLHOPOLAHOIO YpaBHEHUS C NO-
CTOSHHbIMU KO3bpMUMEHTAMM B Crlydae MPOCTbIX U KpaTHbIX KOPHEW XapaKTepuCTU4eCcKoro
MHOrounieHa (OencTBUTENbHbBIX UM KOMMNEKCHbIX). JIMHEeNHble Heo4HOPOAHble YpaBHEHUS C
NOCTOSIHHbIMW Ko3dhuuneHTamun. KBasnnosiMHOMbI U ux ceorcTea. CTpyKTypa 4YacTHOro pelue-
HUSA NIMHEMHOro HEeOAHOPOAHOrO YpaBHEHUSA C NMOCTOSHHBIMW KO3(MULMEHTAMM N KBA3UMOMNK-
HOMOM B npaBoun 4acTu. OnepaTopHbIN MeTOL OTbICKAHUS YAaCTHOrO peLueHns Takoro ypaBHe-
HUs. YpaBHeHne OJunepa. VHTerpmpoBaHne OAHOPOAHbLIX MMHENHbIX AuddepeHUnanbHbIX
ypaBHeHUN ¢ nomMmoLbto psaoB. OTbiCkaHMe PyHOAaMeHTanbHON CUCTEMbl peLLeHn YpaBHEHNI
Onpu n beccens.

Paspen 3. CuctemMmbl 06bIKHOBEHHbIX AncdepeHunanbHbIX ypaBHEHUN.

OKBMBANEHTHOCTb HOPMaribHOM cucTeMbl N anddepeHumanbHbiX YpaBHEHUA OOQHOMY ypaBHe-
HUIO N-rO Nopsiaka, paspelleHHOMY OTHOCUTENbHO cTapLlen npounsBogHON. TeopeMbl O Henpe-
PbIBHOM 3@aBUCUMOCTU N HENpepbiBHOW AnddepeHUMpyeMOCTU peLleHnss HopManbHOW CUCTEMDI
Nno HayanbHbIM YCrOBUAM U NO napameTpy. [lepBble MHTerpasnbl HOpManbHOW cUcTeMbl ANd-
depeHumnanbHbiX ypaBHeHUn. Heobxogmmoe M JocTatoyHoe ycrnoBue Ans Toro, YTobbl Henpe-
pbIBHO-ANMepeHumpyemMas pyHKUMS Bblnia nepBbIM MHTErParioM HOpMarbHOW CUCTEMBI. Teo-
pemMa O MakCUMarbHOM YMCfe He3aBUCUMbIX MEPBbLIX MHTErpanoB. OKBMBANIEHTHOCTb OTbICKa-
HUA N HEe3aBUCUMbIX NEPBbIX MHTErpanoB MNOCTPOEHMIO OBLLEro peleHns HopMarnbHOW cucTe-
Mbl. [MOHMXEHMEe nopsiaika HOPMarbHOW CUCTEMbI, €CNM U3BECTHA YacTb MEpPBbIX MHTErpanos.
CummeTpuyHasa popma cuctemMbl anddepeHuymnaneHbiX ypaBsHeHnn. IHTerpypyemble KoMOUHa-
unn. OBwan Teopust NIMHENHbIX OOHOPOAHbLIX cUCTEM AnddepeHLmanbHbIX YPaBHEHUA C He-
npepbIBHbIMU KO3dhuumeHTamu. PyHaaMeHTanbHas cuctema pelleHnn. NMoctpoeHne nuHen-
HOMN OOHOPOAHOW CUCTEMBbI NO (pyHOAMEHTanbHOM cucTteMe peweHun. CTpykTypa obuwero pe-
LEHNSA NMMHENHON HeoaHopoaHOM cuctembl. MeTon Bapuaumm Npou3BOsibHbIX MOCTOAHHbBIX AN
OTbICKAHUSI 4YaCTHOro peLUeHUs JIMHEMHOW HEeOAHOPOLHOW cUCTeMbl. JIMHenHble OOHOPOAHbIe
CUCTEMbBI C NOCTOSIHHLIMU KO3hdULMEHTAMUN. XapakTEPUCTUYECKOE YPaBHEHNE KaK ypaBHEHME
Ha OTbICKaHMEe COBCTBEHHbIX 3HA4YEeHUI N COBCTBEHHbLIX BEKTOPOB MaTpuULbl cuctembl. Bug dyH-
AaMeHTanbHON CUCTEMbI pPeLLeHU B Cryyae NPOCTbIX KOPHEN (AENCTBUTENbHbLIX U KOMMMEKC-
HbIX). Bug doyHaAameHTanbHOMW CUCTEMbI PELLEHUI B Cry4vasix, KOraa xapakrepuctuyeckoe ypas-
HEHMEe MMeeT KpaTHble KOPHW U pasfiyHble 3HAYEHUs1 paHra XapakTepucTUYEeCKOW MaTpuLbl.
MeToa ncknioveHns Ang NMHENHbIX CUCTEM C MOCTOSAHHBIMU KO3dhdurLumeHTamum obLiero snaa.
Paspen 4. UHTerpanbHble ypaBHEHUS.

Knaccuduvkauma nmHenHblX MHTerpanbHbliX ypaBHEHUW Mo podam. YpaBHeHus BonbTepa. Ypas-
HeHns ®pegronbma 2-ro poga. YpaBHeHUs C BbIpOXAeHHbIM SapoM. CyLecTBOBaHNE peLueHus
ypaBHeHua dpegronibMa ¢ MansiMm sapoM. CyliecTBoBaHve pelleHus ypaBHeHna BonbTeppa.
Teopembl ®pegronbma. CnektpanbHas Teopus ypaBHeHu ®PpearoribMa ¢ CUMMETPUYHBIMA
agpamn. ConcTBa crnektpa cobcTBeHHbIX 4mcen. Teopema [wunbbepta-lWmngra. 3apada
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Wrypma-JinyBunna v wuHTerpanbHble ypaBHeHusi. Teopembl [unbbepta 06 uHTErpanbHOM
npeacTaBnNeHnn peLleHnsa KpaeBon 3agadun Yyepes yHkumio MpuHa. BeiBog Teopembl CTeknoBa
n3 Teopemsbl MNnbbepTa-LUmnara.

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

HUW.

MeToabl, OCHOBaHHble Ha pasnoxeHun B psn Tewnnopa. Metogbl PyHre-KytTta. lNorpeluHocTb
annpoKCMMauumn 1 yCTONYMBOCTb Pa3HOCTHOW CXeMbl. YCTOMYMBOCTb N cxoanmocTb. O6ocHoBa-
HMe mMeToaa durnepa u ero BbIYUCIIUTENBHOW YCTONYNBOCTH.

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

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

Bb1.6.9.5 BeKkTOpPHbIN U TEH30PHbIW aHanNn3

Llenv n 3agayn yue6HOM AUCLMNSINHbI:

N3yyeHne B3aMMOCBA3N KPUBOSIMHEMHbIX, NMOBEPXHOCTHbLIX WU KPaTHbIX MHTErpanoB, 0CoOb6eHHO
dopmyn OcTtporpagckoro - Naycca n Ctokca, HeobxoauMo AN N3y4eHus maTeMaTn4eckon gu-
3MKW, 3NEKTPOAUHAMUKN, KBAHTOBOW MEXAHUKM N OPYrnx dmamyeckmx Kypcos. Npeobpasosa-
Hue anddepeHumanbHbIX BbipaXXeHUM C NOMOLLLI Habna - MCYNCNEHUS U 3aMeHa NepemMen-
HbIX B AnddepeHumnanbHbiX onepaTtopax AN KPpUBOMIMHENHbLIX CUCTEM KOOPAMHAT C NOMOLLLIO
KoadhpnumMeHToB Jlama sSBNAKTCSA OCHOBHLIMU TEXHUYECKMMW NpuemamMu npu paboTe ¢ ypaBHe-
HUAAMM B YaCTHbIX NPOU3BOAHbLIX. MeToabl TEH30PHOrO MCYMCNEHUS NPUMEHSIOTCA NPU U3y4e-
HUW PENATUBUCTCKMUX TEOPUI M ANS aHanm3a ChnoLHbIX Cpea.

KpaTtkoe copepxaHue (auaakTuyeckne eanHULbI) y4e6HOM ANCLMUNIIUHBI

CkansapHble u BekTopHble nons. [OuddepeHumnansHble onepaTtopbl. [lpaBuna Habna-
ncumcnenus. MNnowanb noBepxHocTU. [loBepxHOCTHble MHTerpansl 1 n 2 poga. Popmynbl
Octporpaackoro-laycca n Ctokca. lHBapnaHTHOe onpefeneHne gueepreHumn n portopa. lNo-
TeHumarnbHble W coneHoupanbHble BeKTOpHble nons. KoadduumeHTsl Jlama. ®opmynbl aons
rpagueHTa, AMBepreHuun, potopa u onepatopa Jlannaca B OpTOroHasnbHOW CUCTEME KOOPAMU-
HaT. [lBoncTBeHHble 6a3ucbl. KoBapumaHTHble M KOHTpaBapWaHTHble KOOpAWHATbl BEKTOPOB.
O6wwee onpegeneHve TeH30pOB MPOU3BOSILHOIO Nopsiaka. 3anncb B TEH30PHbLIX 0603HaYEHUAX
npeobpasoBaHM KOOPAMHAT BEKTOPOB, MaTpUL, JIMHEWHbIX OMepaTopoB M KBaApaTUYHbIX
dopM. TeH30pbl AedhopMaLnin, HANPSXKEHUA, OTHOCUTENBbHBIX CMELLLEHUN.

dopmMa NPoMeXyTOYHOM aTTecTauuun: 3avyeT

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

b1.6.9.6 Teopus BeposATHOCTEM U MaTeMaTUYeCKasl cCTaTUCTUKA

Llenv n 3apayn y4ue6HOM AUCLMNSINHDI:

CopepxaHue aucumnninHbl « Teopna BEpoOSTHOCTEN M MaTeMaTuyeckad CTaTUCTMKay Hanpas-
NIEHO Ha O3HAKOMIIEHWE CTYLEHTOB C OCHOBHbLIMW MOHATUAMM U METOLaMU TEOPUN BEPOSTHO-
CTEN, NOESMU M annapaTtom MaTeMaTM4YeCKON CTaTUCTUKKN, KOTOpble Heobxoammbl Nnpu obpaboT-
Ke pe3ynbTaToB 3KCMEPMMEHTA, aHanum3e criydanHbIX ABNEHUN, BO3HUKAOLWNX B pagnodmnanye-
CKUX MPUSOXEHUSIX U Npu Nepegade nHhopmMauunu.
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KpaTkoe conepxaHue (AuAaKTMyeckue eauHULIbI) y4eO6HOW ANCLUNIIUHBI

Pasgen 1. OCHOBHbIE MOHATUS TEOPUN BEPOATHOCTEN.

1.1. OnemMeHTbl KOMBMHATOPUKM U CXEMBbI LLIAHCOB.

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

1.2. AkcmomaTuka Teopumn BEPOSATHOCTEN.

MpocTpaHCTBO criyvanHblx cObbITUIA U onepaunn Hag, cobbiTuamn. Anredpa un [1-anredbpa cobbl-
TU. AKCMOMBbI BEPOSITHOCTU U BEPOSATHOCTHOE NpocTpaHCcTBO. CBOMCTBA BEPOATHOCTU, BbiTe-
KatoLune U3 akcmom.

1.3. Cnocobbl ncuncneHms BEpOSITHOCTEMN.

Cratnctuyeckoe, Kraccu4eckoe n reometTpuyeckoe onpegeneHnsa BeposTHocTen. BeposaTHOCTb
Ha CYETHOM NPOCTPAHCTBE 3rieMeHTapHbIX cobbiTin. 3agava BroddoHa. Mapagokc BepTpaHa.
1.4. OCHOBHbIE COOTHOLUEHUS TEOPUM BEPOSATHOCTEN.

YcnoBHasi BEPOATHOCTb TeopeMa YMHOXeHUs BeposaTHOCTeN. HesaBncumble cobbitus. Teope-
Ma CrnoXXeHns BeposaTHOCTEN. Teopema CroXeHus Ansi He3aBUCUMbIX U1 HECOBMECTHbIX COObI-
Tvn. dopmyrna nonHon seposaTHocTU. Popmyrna bawneca.

1.5. OCHOBHbIE ANCKPETHLIE pacnpeneneHus.

Cxema bepHynnu. Hanbonee BepossTHOE 4Mcno ycnexoB. [eomeTpuyeckoe pacnpeneneHue.
'MnepreomeTpuyeckoe pacnpegeneHune. Cxema He3aBUCUMbIX UCMbITAHUIN C HECKONBbKUMU UC-
xogamun. KoHeuHble ogHopoaHble Lenyu Mapkosa. PacnpegeneHnue NyaccoHa.

Paspen 2. Teopusi crny4yanMHbIX BeJINYUH.

2.1. OCHOBbI TEOPUN CINYyYaNHbIX BEMNUYMH.

CniyyariHble Benn4YnHbl. PyHKLMS pacnpeaeneHuns BeposaTHOCTEN N €€ cBOWCTBA. [JMCKpETHbIE K
abCosnTHO HenpepbIBHbIE CllyYarHble BennYMHbl. [1NOTHOCTL BEpoATHOCTEN. PaBHOMeHOe, no-
KaszaTenbHoe U HopmarnbHoe pacnpegeneHus. NpeobpasoBaHusa NNOTHOCTEN BEPOATHOCTEN
YHKUMN OT OL4HOWM Cry4arHOW BENUYUHBI: Crllydanm MOHOTOHHbLIX, HEMOHOTOHHbIX U Pa3pbIBHbIX
YHKUMNA.

2.2. MHOromepHble OyHKUUN pacnpedesieHus.

CniyyariHble BEKTOPbI, X PYHKLMM pacnpeaeneHuns n cBoMcTea. YCrnoBHbIE MAIOTHOCTM BEPOST-
HocTen. HesaBncumble criydariHble BennynHbl. BeposaTHOCTHOE pacnpeaeneHne yHKUNM He-
CKONbKMX CryYanHbIX BeNUYuH. PacnpegeneHne cyMmbl, NPOU3BEeAEHNA N HaCTHOIO CyYaunHbIX
BEeNUYUH. X>-pacnpeneneHue u pacnpeaenere CTbloaeHTa.

2.3. YuncnoBble XxapaKTepUCTUKN CITyHaMHbIX BESTUYMH.

HavyanbHble 1 LueHTpanbHble MOMeHThLl. MaTemaTudeckoe oxuagaHue u gucnepcnsa n nx CBOn-
cTBa. Yncnosble xapakTepPUCTUKM 3aBUCUMOCTU: KOBapuaunsa N KO3MPULIMEHT KOPPeNALUK.
2.4. MNpepenbHble TEOPEMDI.

HepaBeHcTBa YebbiwéBa n MapkoBa. [locnegoBaTenbHOCTU ClyYanHbIX BENUYMH U BUAbI NX
CXO4MMOCTU. 3akoHbl BrbLlKnx Yymucen B gopme Yebbiwéra, XvHumMHa, BepHynnu u MNyaccoHa.
MpenenbHble Teopembl BUHOMUANBLHOrO pacnpeaeneHna: nHTerpanbHasa n auddpepeHuymans-
Hasa TeopeMbl MyaBpa-Jlannaca. LleHTpanbHas npegenbHasa TeopemMa.

2.5. Xapakrtepuctumyeckme OyHKLUN.

Xapaktepuctmyeckom oyHKUUKM 1 nx ceorctea. CBOMCTBO NOSTIOXUTENBHON onpeaeneHHOCTH.
KymMynaHTbl criydamHbiX BENUYUH. ACUMMeETpUs 1 akcuecc. [ayccoBbl COBOKYNHOCTU. MHoro-
MepHasa xapakTepuctnieckasa pyHKUMsS rayCccoBOM COBOKYNHOCTU. [1ByMepHoOe rayccoBo pac-
npegeneHune. AnNnunc paccesaHns. YCnoBHble raycCcoBbl pacnpegeneHms. KoHeyHble ogHopoa-
Hble uenu Mapkosa.

Paspen 3. dnemMeHTbl MaTeMaTU4eCKOMN CTaTUCTUKU.

3.1. JluHenHas perpeccus.

MocTaHoBKa 3aga4vv nporHo3npoBaHus. CpegHekBagpaTuyHas owmnbKka NMHENHOrO NPOrHO3K-
poBaHus. KoppensuunoHHas matpuua. KoaddunumeHT koppensauun. HekoppenmpoBaHHOCTb U
cTaTucTmyeckasi He3aBUCUMOCTb.
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3.2. OCcHOBHble 3aa4yM MaTeMaTUYECKON CTaTUCTUKM.

Bbi6opoyHbIn MeTog. MoHATUA BbIGOPKN, BBIBOPOYHOrO NPOCTPaHCTBa, CTaTUCTUKN. CTaTnuctum-
Yyeckne kputepun. NMpoeepka NPOCTON U CroXXHOW rmnoTes. Kputepmm ang npoBepKn rmnoTes o
napameTpax HopMarbHOro n GUHOMUanbLHOro pacnpeaeneHnin. TodeyHasa n HTepBarbHas
OLIeHKM cTaTucTnyeckoro napametpa. HepaseHcTBO Pao-Kpamepa. TodeyHble OLeHKn cpeaHe-
ro 3Ha4YeHusa u ancnepcumn cnyvyamHon BennYnHbl. NMOHATUA HECMELLLEHHOW, COCTOATESNIbHOM U
ahbekTnBHOM oLLeHOK NapameTpoB. [NpUBAMXKEHHbIN U TOYHBIN METOAbLI NOCTPOEHUSA AOBEPU-
TenbHbIX UHTEpPBanoB ANng cpeaHero. [loBepuTenbHble MHTEpPBarbl AN HOpMarbHOro pacnpe-
AerneHuvs.

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

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

Bb1.6.9.7 Teopusa pyHKUMA KOMMNIEKCHOrO NepeMeHHOoro

Llenu v 3apgaum y4ye6HOW AUCLMNIAMUHDLI: M3yYeHWE KOMMMEKCHbIX Yucen, apndmMeTU4ecKkmx
onepauuii ¢ KOMMMEKCHbIMU YUCNaMU U UX TEOMETPUYECKOTO CMbICNa; U3ydeHne pyHKUUA oa-
HOro KOMJIEKCHOIO NEePEMEHHOIN0 Y UX OCHOBHbIX CBOMCTB; U3y4YeHne noBefeHnst yHKLMIN KoM-
MIEeKCHOro NepeMEHHOro B MHOFOCBSI3HbIX 06NacTsiX; pasBMTUE HABLIKOB BbIYUCEHMS NMPOM3-
BOAHbIX M MHTErpanoB yHKLUUN KOMMIIEKCHOTO NEePEMEHHOIO; U3y4YeHne OCHOB OnepaToOpHOro
MeToda pelueHus audpdepeHumanbHbiX YypaBHEHUIN; N3yYeHe METOOO0B PELUEHUS KpaeBbIX 3a-
Aad 3NeKTpPoCTaTUKN N rTMapPOANHAMUKM METOLOM KOH(OPMHbIX OTOBpaXKeHuI.

KpaTkoe copepxaHue (AuAaKTMyeckue eguHULLbl) y4eO6HOW ANCLUNIIUHBI

[MOHATME KOMMNMEKCHOro 4ucna, apudmeTmyeckne OEeNcTBUSA Hag KOMMIEKCHbIMW 4YMcramu,
pasnuyHble OOPMbl 3arMMCKU KOMMMEKCHOrO YMcna, Moaynb U apryMeHT KOMMSIEKCHOro vmicna,
noHATNME 6eckoHeYHO yaaneHHon Touku. [Npegen 4YMcNoBOW MOCNeAOBaTENbHOCTM HA KOM-
NIIEKCHOW MIIOCKOCTU, Ero reomeTpuyeckasl nHTepnpetaums. MNoHaTne obnactn B KOMMEKCHON
NSOCKOCTU, OQHOCBSA3HbIE U MHOrOCBsA3Hble obnacTtu. MNoHATHe (PyHKUUM KOMMMEKCHOro nepe-
MEHHOro, O4HO3HA4YHbIE N MHOrO3HauYHble PYHKUUK, npeaen OyHKLMN KOMMEKCHOro nepemeH-
HOro, anemMeHTapHble PYHKLMM KOMMNEKCHOro nepeMmeHHoro. OTobpaxeHns, ocyLecTBngemMble
QYHKUMSMN KOMMAEKCHOrO nepemMeHHoro. MNMoHATne aHannMTUYHOCTU OYHKLMWU KOMMNEKCHOro
nepemMeHHOro, CBOMCTBa aHanutuieckux ¢yHkumn. Teopema Kowwn. Pagbl Tewnopa, cxogu-
MOCTb psigoB Tewnnopa,obnacte cxogumocTtn psga Tennopa. Teopembl Benepwtpacca n Abe-
na; npuaHaku Janambepa n Kowwn cxogmumocTtu psga, paguyc cxoaumocTtu psaaa. lNpounssogHas
YHKUMM KOMMMEKCHOro nepemMeHHoro; teopema Kowwun-PumaHa, guddepeHumnpyemMocts aHa-
ANTUYECKNX PyHKUUI. TOHATNE MHTerpana yHKLMM KOMMIEKCHOIO NePEMEHHOro, CBS3b C KpU-
BOJIMHEMHBIMW UHTErpanamu, MHTerpars rno KpMBOM B KOMMIIEKCHOW MNOCKOCTU, Teopema KoLuum
AS1s1 OQHOCBSA3HOM M MHOMOCBSI3HOW obnacTten; uHTerpansHasa gopmyna Koww, Teopema Mope-
pa. PasnoxeHvne He aHanMTMYeCcKon OyHKUUKN B cTeNneHHOM paa, pag JlopaHa. CxogumocTtb ps-
na JlopaHa, obnactb cxognmocTtu psiga JlopaHa, Teopemn Abens. Knaccudukaumsa ocobbix To-
yek PYHKUMM KOMMMNEKCHOro NepeMeHHOro Ha OCHOBaHUWM noBedeHs pana JlopaHa: ycTpaHu-
Masi, Mosnc, CcywecTBeHHO ocobad. MNMoHATne BblveTa. OCHOBHas Teopema TeEOpUM BbIHETOB.
BblueTbl B KOHEYHOW N BECKOHEYHO yaaneHHOW Toudkax, hopmyna BblbeTa B Monce m-ro no-
pagka. lNpunoxeHne Teopumn BbIMETOB K BbIYMCIIEHUIO ONpeaesieHHbIX UHTerpanos, MHTerparsbl
®peHensa u Oupuxne. Teopembl crioxenus, nogodus, 3anasgbiBaHns, cMmelenus, andpdeper-
LUMPOBaHMS U UHTErpMpoBaHus M3obpakeHun, nobpaxxeHne nNpou3BogHbIX fOObLIX NOPSAKOB,
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WHTEerpana, npegesnbHble COOTHOLIEHUS MEXAYy OpurMHanamm u u3obpaxeHusamu, Teopema
cBepTbiBaHusA. MHTerpmpoBaHme 06bIKHOBEHHLIX AnddepeHumanbHbIX YpaBHEHUN,

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

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

b1.6.9.8 UHTerpanbHble ypaBHEHUSA U BapuaLMOHHOE UCYUCTIEHUE

Lienn v 3apaun y4e6HOM ANCLUNIINHDI:

Lenbio N3y4YeHnst OUCUMNINHBLI SBNSETCA OCBOEHME TEOPUN MHTErparnbHbIX ypaBHEHUIA U Bapu-
ALUMOHHOIO0 WMCYMCIEHMs, a Takke npuobpeTeHne NpPakTUY4EeCKUX HaBbIKOB MHTErpupoBaHus
YpaBHEHUN N peLLeHnsi BapuaLMOHHbIX 3a4au.

KpaTkoe copepxaHue (AuAaKTMYecKkmue eauHULLbI) y4eOHOW ANCLUUNIIUHBI

Mpumepbl dyHKUMOHaNoB. MNpumepsbl BapuULMOHHBIX 3agad. Bapnauusa dyHkumoHana. Heobxo-
anmMoe ycnosue akcTpemyma pyHkumoHanoB. OcHoBHass nemma. loctaHoBka BapuauLMOHHOWN
3agayn. BbiBog ypaBHeHNa Junepa ana 9 Ans akctpemanen. 3agada o 6paxuctoxpoHe. lNo-
CTaHOBKa BapumaunoHHOM 3agaun. BeiBog cnuctembl ypaBHEHU Dnnepa ansa akctpemanen. lMNo-
cTaHoBKa 3agadun. Metog MHoxuTenen JlarpaHxa. 3agayun o reogesmyeckux NMHNGX Ha cgepe,
Ha Kpyrnom uunuHgpe. 3agada [OuaooHbl. MeTog nocnegoBaTenbHbIX NpUbnmxkeHnin. Pesornb-
BEHTa. YpaBHeHMs1 Tuna cBepTku. YpaBHeHna 1-ro poga. Metog nocnegoBaTtenbHbIX Npubnu-
XeHun. Pe3onbBeHTa. YpaBHEHUS C BbIPOXOEHHLIM S4POM. XapaKTepuctmyeckme Ymcna u cob-
CTBEHHbIE PYHKUMU. YPaBHEHUS C CUMMETPUYHBIM S4POM. [pUMeHeHne nHTerpanbHbIX Npeob-
pasoaaHumn.

BapuaunmoHHoe ucumcneHue.

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

dJopma npome)KyTquoﬁ aTTecTauumn . 3aveTt

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

b1.6.10 Moaynb «MHdopmaTuka»
Bb1.56.10.1 WHdopmaTuka
Llenn v 3apaun yue6HOM ANCLUNIIUHDI:

Llenbto agaHHOM y4ebHOM AMCUMNITUHBI ABNSIETCS BBEAEHNE CTYAEeHTOB NepBOro Kypca B Kpyr
OCHOBHbIX (paKTOB, KOHLIENLUWIA, MPUHLUUMOB U TEOPETUYECKUX NPOobneM, a Takke NpakTUYecKmx
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3aga4 1 NpUNoXeHMin, OCHOBHbIX METOAOB N TEXHONOMIN, OTHOCALLMXCA K cdhepe nHdopmaTtu-
Kn

KpaTkoe conepxaHue (AuAaKTnyYeckme eauHULLbI) y4eOHOW ANCLUUNIUHDI

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

Cuctembl cuncneHud. [1BoMyHoe npeacraBneHne OCHOBHbIX TUMOB AaHHbIX ABM. ABcontoTHas
N OTHOCUTENbHAsA TOYHOCTb. [1OrpeLHOCTb BbIMUCEHWIA.

MalumHHOe npeacTaBneHne Yncen 6e3 3Haka. ApngpmeTtmyeckoe nepenosiHeHme. OcobeHHOCTH
MalMHHOM apudmeTukn. MawurHHoe npefcTaBneHne 4ucern Cco  3HakoMm.  [1BOWYHO-
OOMONHUTENbHLIN Koa. ApudmeTtndeckoe nepenonHeHne. MawnHHOe npeacrasfieHNe Belle-
CTBEHHbIX Yncen. OcobeHHOCTN MaLUMHHOM apudMETHKN ONs1 YNCEN C NNaBatowen 3anaTomn.
N3mepeHue konudectBa MHdopmaunn. Tpu noaxoda K onpenesieHnio Konmyectsa MHpopma-
umm (no KosiMoroposy): BEPOATHOCTHbIA, KOMOUHATOPHLIN U anropuTMudeckuit. NoHaTHe KaHa-
na CcBA3MW.

OpraHunsaums MHpOpMaLUMOHHbBIX NOTOKOB B xoae paboTbl uudpposon IBM. Ee cTpykTypa u
obwmi npmHumMn aenctemsi. OCHOBHbIE 3MEMEHTbI TexHnyecknx cpeacte OBM. [lepudepuin-
Hble ycTponcTea ungposonn IBM u npuHumMn nx gencreus.

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

INNokanbHble 1 rnobanbHble KOMMNbIOTEPHbIE CETH.

OpraHbl 4yBCTB YernoBeKa M UX XxapakTepucTukn. Mopor BOCNpuUATUSA 1 paspeluaroas crnocob-
HocTb peuenTtopa. OcobeHHoCTU 3puTenbHoro BocnpuaTus. CtpykTtypa anroputma JPEG. Oco-
©EeHHOCTUN CNYX0BOro BOCNpuATUS. [cnxoakycTndeckoe MackupoBaHue.

OAOHOCTOpPOHHNE YHKUMN. ACUMMETPUYHbIE KpunTocucteMbl. CTpykTypa anroputma RSA.
OneKTpoHHas noanuch. NpoTOKOMbl KPUATOCUCTEM C OTKPbITBIM KITHOMOM. TexHUYeckme n npo-
rpamMMHblEe CpeaCTBa 3alUMTbl MHPOPMaLUKN B KOMMNBIOTEPHbLIX CUCTEMaX. AHTUBUPYCHAs 3aLyn-
Ta.

Popma NpoMeXYyTOHYHOMN aTTecTauum: 3a4eT

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

B51.5.10.2 ARroputMbl 1 A3bIKU NPOrpaMMUpPOBaHUA

Llenv n 3agaun yue6HOM QUCLMNIINHI:

AancumnnmHa « AnroputMbl U A3bIKM NPpOrpaMmMmupoBaHnsi» obecnevmBaeT NpuobpeTeHne 3HaHWU
n ymeHumn B cootsetcteum ¢ ®rOC B0, copenctsyeT hopMnpoBaHMO MUPOBO33PEHNS U CU-
CTEMHOro MbllwneHus. Llenbio npenogaBaHnst ANCUUNINHBI «ANTOPUTMbI U SA3bIKM NporpaMmmu-
poBaHWs» ABMNSETCHA NoAroToBka GakanaBpoOB K AeATENbHOCTM B chepe pa3paboTku, uccneno-
BaHMs N 3KcnnyaTtaumm UHOPMaLMOHHbIX cuctem. OCHOBHOWM ynop npu 3TOM Aenaetcs Ha
n3ydeHne MeToOuKN NOCTAHOBKM U PELLEHUS BblYMCIUTENBHbIX 3a4ay Ha coBpeMeHHbIXx OBM,
Ha oopMMpoBaHMe y obyyaembix Nnornvyeckn oboCcHOBaHHOro noaxoda K BblGopy cpeacTts Ao-
CTUXXEHUs pe3ynbTaTa 1 NpoBeAeHne aHanmaa 3Toro pesynbraTa.

KpaTkoe coaepxaHue (QupakTuyeckme eamHuLbl) y4e6HOM AUCLMNIIUHbI

MoHaTtne anroputma. bnok-cxema anroputma. ANropuTMUYECKME A3bIKM BbICOKOTO YPOBHS.
Onepatopbl. MeTkn. KommeHTapumn. dopmaT CTPOKU. basncHble anemMeHTbl sa3blka. Tunbl gaH-
HbIX. KOHCTaHTbIl. [lepemeHHble. NaeHTudukatopbl. [MpuHumn ymonyanus. OnucaHue TunoB
AaHHbIX. MHOekcupoBaHHble nepeMeHHble M MaccumBbl faHHbIX. OnucaHue. PasmelueHne u
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nHMUManmnsauma B namatn IBM. lNpuceamBaHne 3HadeHusi. Tunbl BolpaXeHnn. ApudpmeTnye-
CKMe BblpaxkeHus. BblpakeHns oTHoweHun. Jlormyeckme BbipaxeHund. Onepauuun. Mpuoputet
onepaunn, paHru onepangos. CTpyKTypa nporpaMMHOro mogyns. AnroputMm JIMHENHOW CTPYK-
Typbl. BbluncneHne apngpmeTnyeckoro BolpaxeHus. AnNropuTtMbl pasBeTBIISAIOLWLENCA CTPYKTYPbI.
BesycnoBHble U ycrioBHble nepexoabl. BeluncneHne apudmMmeTnyeckoro BblpaXkeHus npu Hanum-
YU OOMNOSTHUTENBHbLIX YCITOBUA. ANrOPUTMbI LUKINYECKON CTPYKTYpbI. [paBuna sBHOW opraHu-
3auMm UMKnoB. BeluncneHvne tabnuubl apudmMeTUHECcKOro BblpaXKeHUs Npu HanmyYmm SONOSTHU-
TenbHbIX ycnosun. Llnkn obwero Buaa. LUukn no ycnosuo. UtepaumoHHbii Lnkn. CYeTHbIN
UuKI. BeluucneHne ctaHgapTHOM OYHKUMK Yepe3 CyMMUpOBaHue cxodsulerocs psaga ¢ 3ajaH-
HOW cTeneHblo ToYHOCTU. CyMMUpOBaHME ONTUMU3MPOBAHHOIO psaa. PekyppeHTHble dhopmy-
nbl. KOMOGUHMPOBaHHOE UCMOMb30BaHME SBHOW U CHYETHOM LMKITMYECKUX CTPYKTYp. Yncrnosble
BeKTOopa 1 Mmatpuubl. PasmelweHne B namatu, nHMumManmsaums, BBoa-BbiBog. Pabota co crpo-
Kamn, ctonbuamu, aneMmeHTaMmn. TeKCTOBble KOHCTaHTbl, MEPEMEHHbIE, BEKTOpa U MaTpuLbl.
PasmelleHne B namaTtun, MHMLManMsaums, BBog-BbiBog. PaboTa co cTpokamu, ctonbuamu, ane-
MeHTamun. OpraHu3aumsi MHOrOMEPHbIX CHETHbIX LMKIIUYECKUX CTPYKTYp. PyHKUMM U noanpo-
rpammbl. PopmarnbHble U akTuyeckne napameTpbl. Cnocobbl nepefavv gaHHbIX. MpuHUMN
MOAYNbHOro nporpamMmmuMpoBaHns. Beoa-BbiBog UHGOpMauuun. YnpasneHme BBOAOM-BbIBOOOM.
XpaHeHue pgaHHbix. [lons, 3anucu, 6asbl AaHHbIX. OpraHu3aumsa Tabnuy pasnuyHbiX TUNOB
AaHHbIX.

CDopma npomex(yTquoﬁ aTTecTaumn. 3a4deT

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

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

Llenv n 3apa4n y4ue6HOM QUCLMNIINHDI:

Llenbto M3yyveHuss gucumnnmHbl SBnaeTca oopMmpoBaHMe NpeacTaBfieHUn O narpaHXeBoM U
ramunbTOHOBOMOpManuamMax KrnaccM4eckon MexaHuku, O rMapoanHamMuke naeanbHOW U BA3-
KOW XXMOKOCTWN CNPUNOXEHNAMWN K PELLEHNIO TUMOBbLIX 3a4ay, YTO COCTaBMsieT OCHOBY TEOPETMU-
Yyeckom noarotToBkMduanko.CTyaeHT OOMKEH OBMNadeTb MaTeMaTM4Yeckum annapaTtoMm Teope-
TMYECKON MEXaHUKWN,MOHUMATb 1 NPakTUYECKN NPUMEHATL popManunambl HetoToHa, JlarpaHxa n
[amMunbTOHa, a TakKEeOCHOBHbIE METOAbl 'MAPOAMHAMUKN AONS PELUEHUS KOHKPETHbIX 3agad,
NOHMMaTb FPaHULBINPUMEHNMOCTU UCMNONb3YEMbIX MPU 3TOM YpaBHEHWUN, NPUONMXKEHUA 1 No-
NyYEeHHbIX pe3ynbTaToB.

KpaTkoe coaepxaHue (QupaakTuyeckne eaMHuULbI) y4eOHOM AUCLUNITUHBI

OvcumnnuHa BknioyaeTt 8 pasgenos. Pasgen 1. MexaHuka HbloToHa anst cuctem 6e3 cBssen.
Pasgen 2. nHamuka cuctem co ceaAssMn. YpaBHeHus Jlarpanxa. Pasgen 3. 3agada gByx ten
n OBwxeHue B UeHTpanbHoM none. Pasgen 4. [iBuxeHne TBepaoro tena. Pasgen 5.[0suxkeHune
B HemHepumanbHbIX cuctemax otcyeta. Pasgen 6. Teopus konebanunn. Pasgen 7. KaHoHu4e-
Ckue ypaBHeHus1. Pasgen 8. MexaHuka CrnnoLwHbIX cpea.

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

Koabl popmupyembix (cpopmupoBaHHbIx) komneteHumn: OlK-1, OlK-2
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Bb1.6.11.2 OJOnekTpoauMHamuka

Llenv n 3apayn y4ue6HOM AUCLMNIINHBI:

Llenb gaHHOM AnCUMNMHBLlL — AaTb CTyAeHTaM rinybokoe NoOHMMaHue 3NeKTPOMarHUTHbIX siBre-
HUW, HayYUTb MPUMEHSATb BbIMUCIUTENbHbIE METOAbl 3NEKTPOAMHAMUKA AN peLleHus npu-
KnagHbix 3agad. CTygeHT OOMKeH oBnageTb MaTtemMaTUYECKMM annapaTtoM 3MeKTPoaMHAMMKM,
NpnobpecTn HaBbIKM €ro NPaKTUYECKOro NPUMEHEHNs U Ha 3TOW OCHOBE Mony4YaTb sicHoe npea-
cTaBneHne o OM3MYEeCKON NpUpoaEe INEKTPOMArHUTHLIX SBMEHUN, UMETb MOHATME O pensaTu-
BUCTCKOMXapakTepe 3feKTPOMarHUTHbIX Nosien u npaBunax npeobpasoBaHMs anekTpoaMHaMu-
YECKNX N MEXAHNYECKMX BENUYMH NPU Nepexoae Mexay MHepumanbHbIMM CUCTEMaMM OTCHETA,
UMEeTb YeTKkoe NpeacTaBreHne O rpaHnuax NPUMEHMMOCTU KITAaCCUYECKMX 3aKOHOB B 3NEKTPO-
AnHamuke.CTyaeHT AOMKEH Hay4YUTbCS NPUMEHATb OCHOBHbIE 3aKOHbI ANIEKTPOAUHAMUKN K pe-
LLIEHMIO HaY4YHbIX N TEXHONOrMYEeCcKnx 3agau

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

CraumoHapHbie 3NeKTpuyYeckoe n MarHMTHoOe Nnonsi.

HecTaumoHapHble 3neKTpOMarHUTHbIE NONS.

Cucrtema ypaBHeHunn Makceenna.

Teopusa nany4yeHms aneKkTpoMarHUTHbIX BOJTH.

PaccesiHue 1 nornowlieHne nany4yeHusi BeLecTBOM.

Teopus penaTUBUCTCKUX ABINIEHUN B MEXAHNYECKMX N SNEKTPOANHAMNYECKMX CUCTEMAX.
OneKTpomarHuTHbIE NONSA B CAMOLLHbLIX cpeaax.

Mpupoaa nonapusaumm 1 HamarHM4eHus BeLLecTBa.

3aKOHbI COXpaHeHUs1 SHePrMn U UMNynbca B SNEKTPOMarHUTHbIX CUCTEMAX.

©CoNo~wNE

®dopMbl TeKyLLer aTTecTauumn: KONnoKBMYM, KOHTPOSbHbIE paboThbl
dopmMa NPOMeXYyTOYHOM aTTecTaLumn: 3K3aMeH

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

B1.6.11.3 KBaHTOBas MexaHuKa

Llenv n 3apayn y4ue6HOM AUCLMNIINHDBI:

Llenb gaHHOM AnCUMNIMHLI — AaTb CTyaeHTam rnybokoe noHMMaHne 3aKOHOMEPHOCTEN MUKPO-
MUpa, HayuYnTb MPUMEHNATb BbIYUCIUTESbHbIE METOAbl KBAHTOBOW TEOpMU AN pelleHns pas-
NMYHBIX NPUKNagHbIX 3agad. CTygeHT AOMMKeH oBnageTb MaTeMaTMyYecknm annapaTtom Hepens-
TMBUCTCKOW KBAHTOBOW TeOpuU, NpnobpecTn HaBbIKM €ro NPaKTUY4ECKOro MPUMEHEHUS N Ha 3TOW
OCHOBe MnosfyyaTb SICHOe npeacTaBneHne o Pmn3n4eckon npupoae KBaHTOBbIX ABNEHUN, UMETb
NOHATUE O PENATUBUCTCKOM KBAHTOBOW MEXaHUKE U YeTKoe MpeacTaBfieHne O rpaHuuax npu-
MEHMMOCTWN KBAHTOBbIX 3aKOHOB M MUCMOSMb3YEMbIX BblMUCANTENBbHbLIX MeTOA0B. OH AOMKEH Mno-
HUMaTb, YTO KBAHTOBAs MeXaHWKa eCTb Hay4yHasli OCHOBa COBPEMEHHBbIXHAHOTEXHOSOIMMN.

KpaTtkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHON ANCLMNIIUHDI

Aucumnnuua skntodaeT 11 pasgenos. Pasgen 1. 3kcnepuMeHTanbHble OCHOBbI KBAHTOBOW Me-
XaHukn. Pasgen 2. Matematundecknin annapaT KBaHTOBOW MexaHuku. Pasgen 3. OcHOBHbIE no-
NOXeHus KBaHTOBOM MexaHuku. Pasgen 4. lNpocTtenwmve 3agaym KBaHTOBOM MexaHuku. Pasgen
5. OnemeHTbl TeOpun npeacrtaeneHnn. Pasgen 6. MNpubnmxeHHble MeToabl KBAHTOBOW MEXaHU-
kn. Pasgen 7. Yactmua B anektpomarHuTHoM nosne. Pasgen 8. Teopus cMCTEM MHOIMMX vacTtu,.
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Pasgen 9. KBaHToBas Teopusi paccesHus. Pasgen 10. Teopus kBaHTOBbIX nepexonos. Pasgen
11. Penartueucrckaa KBaHTOBasi MexaHuKa.

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

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

Bb1.6.11.4 TepmoanHamMuka u ctaTUcTUYeckas pmsmka

Lienn v 3apaun y4e6HOM ANCLUNIINHDI:

OcHoBHas uenb Kypca — gaTb CTyAeHTam rnybokne u npoyHble 3HaHUS yHAaMeHTanbHbIX
TEPMOOAMHAMUYECKMX U CTAaTUCTUYECKNX 3aKOHOMEpPHOCTEN Makpockonunyeckux cuctem. OcHoB-
Hasa 3afaya Kypca — Hay4nTb CTYOEHTOB NPUMEHNATb NONyYeHHble 3HAHUS Ha NpaKTUKe; NPOBO-
ANTb Heobxoaumble pacdeTbl PU3NYECKUX XapaKTEPUCTUK MakKpOCUCTEM U PU3NYECKM UHTEP-
npeTnpoBaTb pe3ynbTaTbl 3TUX PacyeToB; AaBaTb BEPHYH HaY4YHYK MHTeprnpeTauuio ouanye-
CKMM 3aKOHOMEPHOCTAM, HabnogaeMbiM B MakpocucTeMax.

KpaTtkoe copepxaHue (auaakTuyeckne eanHULbI) y4e6HOM ANCLUMUNIIUHBI

AvcumnnuHa Bknovaet 8 pasgenos: 1. TepmogmMHamMmuka n ctatucTndeckas omsmka Kak Teopust
MaKpoCKonunyeckmx cucteMm. Makpockonuyeckoe nm MUKPOCKOMNMUYECKOe onucaHne usnyecknx
cucteM. 2. OCHOBHbIE MOHATUSA U 3aKOHbI TepMoanHaMnkn.3. MeToabl 1 NPUNOXeHUs TepMoaun-
Hamukn. 4.OCHOBHbIe NpeAcTaBneHnsa crtatmcTudeckon usmkn. 5. Knaccudeckasa cratmctude-
ckasa omsmka paBHOBECHbIX cucteM. 6. KBaHToBasa ctatuctuyeckada usmka. 7. Teopna QnykTy-
aumn. 8. OcHOBbI TEpMOAMHAMUKM U KWNHETUKM HEPABHOBECHLIX MPOLIECCOB.

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

Koabl popmupyembix (ccpopmupoBaHHbIx) komneteHummn: OlK-1, OlK-2

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

Llenv n 3agayn yue6HOM QUCLMNIINHI:

Llenb Kypca — nokasaTb CTygeHTaMm, Kak MOXXHO pacno3HaBaTb B CIMOXHbIX, HA NepBbli B3rNsag,
KonebaTenbHO-BOMHOBLIX MpoOLEecCax B KOHKPETHbIX 3agadax nU3nKnu Unm TEXHUKN OCHOBHbLIE -
anemMeHTapHble KonebaTenbHble SIBMEHMS U CBECTU MCXOOHYH Npobnemy K aHanuay 3Tux Mo-
Aenen, OOoCTMYb MOHMMAaHUS CTYOEeHTaMW OCHOBHbIX KorebaTenbHO-BOMHOBLIX SABMEHUW Ha
NPOCTbIX MOAENAX U CUCTEMAXx, NO3HAKOMUTb CTYAEHTOB M Hay4uTb MX NOSMb30BaTbCS OCHOB-
HbIMWU MeTOo4aMun TeopuUM KonebaHun.

3agayn gUCUUNIMHBLI:

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

. AaTb NOHATME 06 OCHOBHbLIX METOAAaxX Teopun KonebaHum;

. BblpaboTaTb HaBblkM MO MOCTPOEHUIO U UCCReaoBaHU konebaTernbHO-BOMHOBLIX CU-

CTeM.
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KpaTkoe conepxaHue (AuAaKTMyeckue eauHULIbI) y4eO6HOW ANCLUNIIUHBI

Pasgen 1. basoBble ngeun 1 nogxoabl Teopum KonebaHun

1.1. UcTtopuyeckoe BBegeHue, dopMynmnpoBka npeamMmeTta u cogepXaHusa teopumn konebaHui.
[MoHATMe auHamMmn4yeckon cuctembl U ha3oBOro MPOCTPAHCTBA, CUCTEMbl C HEMPEpPbIBHbIM U
ANCKPETHBIM BpeMeHeM, rpybon AuHaMMUYeCKon CUCTEMBI.

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

Pasgen 2. OcHoBHble MeTOAbl TeOpun konebaHuin

2.1. YCTONYMBOCTb JSIMHEAPU30BaHHbIX COCPEAOTOYEHHbBIX CUCTEM C HENpPepbIBHbIM N OUCKPET-
HbIM BpEMEHeM

CBefieHve 3a1aym K OLeHKe pacnosyioKeHUSI KOPHEN XapaKTepUCTUYECKOro ypaBHEHUSA Ha KOM-
nnekcHom nnockocTu. Knaccmdukaunsa TMNOB COCTOSAHMIA paBHOBeCUs (0CODbIX TOYEK) B CUCTeE-
Max BTOPOro M TpeTbero nopsaka; uccnegoBaHne ux yctondmsocTtu. MNpoctenwne anHamude-
CKMe cucCTeMbl C AUCKpeTHbIM BpemeHeM. OTobpaxeHue [lyaHkape. Knaccudukauma Heno-
ABWXHbIX TOYEK OAHOMEPHbIX N ABYMEPHbIX TOYEYHbIX OTOOPaXKEHUN.

2.2. KonebaHusi B HENMNMHENHbIX CUCTEMAX C OAHOW CTENeHb cBOOOabI

JINHENHBIN N HENNHEWHbIN ocuMNNATopbl. Pa3oBbIM NOPTPeT. Pe3oHaHC B HESTMHENHOM OCUU-
natope. OCHOBbI KayeCTBEHHOW Teopuu U Teopun Oudypkauum OUHAMUYECKUMX CUCTEM Ha
nnockoctun. pybble npeaenbHble LUMKbl, OCHOBHbIE XapakTepucTuku. OCHOBHbIE (KOpasMepHOo-
ctn |) Budpypkaumm gUHaAMUYECKMX CUCTEM Ha MNITOCKOCTU: ABYKpaTHOE paBHOBeCUe, HenTparsb-
Hoe paBHoBecue (budypkauna AHgpoHoBa-Xonda), ABYKpaTHbIN NpeaenbHbIA LMK, NeTns ce-
napaTpucbl cegna u ceano-ysna, cenapaTpucHas CBsska.

2.3. ABTokonebartenbHble CUCTEMBI

Cuctema c ogHon cteneHbto cBoboabl. Pusmyeckme npumepsbl. MeToq paspbiBHbIX KOnebaHun.
MeTton Ban-gep-Ionsa (aBTOHOMHbIN M HEABTOHOMHbLIN crnyyaun). CBA3aHHbIE aBTOreHepaTopbl.
fBneHve 3axBaTblBaHWUSA, onpeaeneHne nonocbl CUHXpoHM3aunn. KoHkypeHuus konebaHun B
MHOrOMOZOBbIX aBTOreHepaTopax.

2.4. KonebaHus 1 BOsHbI B YNOPSA0YEHHbIX CTPYKTYpax

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

Pasgen 3. ViccnepoBaHne 6a3oBbix Mogenen Teopun konedaHmi

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

dJopma npome)KyTquoﬁ aTTecTauumn:. 3K3aMeH

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

Bb1.6.12.2 PacnpocTpaHeHue 3f1eKTPOMarHMTHbIX BOJIH

Llenv n 3agaun y4ue6HOM QUCLUMNIINHDI:

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

KpaTkoe conepxaHue (AuAaKTnyeckme eanHULbI) y4e6HOM AUCLMNNNHBI
Paspnen 1. BeBegeHue
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dusnyeckne nonsa n BorHbl. [lepeHoc BosiHaMM aHeprm n nHopmauuun. Teopusi BOSTHOBbIX
NpoLLECCOB M YpaBHEHUA MaTeMaTUyecKon (pusnkn (ypaBHEHUs NoTeHuuana, TensonpoBOAHO-
CTW, BOJSIHOBOE ypaBHeHue W ypaBHeHne KnenHa-lopgoHa). MoHoxpomaTudecue nons. Kom-
nrekcHas popma 3anmcu MOHoxXpomMaTudeckoro nons. YpasHeHue ['enobmronbua. llnockue, uum-
nuHapuyeckme n cepuyeckne MoOHoOXpomMaTmyeckne BoJSHbl. das3oBasi CKOPOCTb. DHepreTmye-
CKMe XapakTepUCTUKN BOJTH.

Pasgen 2. MeToabl pelueHust 3agay NMMHENHOW TEOPUKN BOSTHOBLIX MPOLIECCOB

MpuHUMN cynepno3vuun Ons JIMHEWHbLIX onepaTtopoBs. [MocTaHoBKa 3agjay NMHEMHOW Teopuun
BOSH. 3agaya 06 uanyyeHnn saagaHHbIX MICTOYHMKOB, PaCMnOfOXKEHHbIX B OrpaHUYeHHOn obnacTu
npocTpaHcTBa. Ycnosue msnydyeHuss 3ommepdensaa v npuHUMN NpedenbHOro MnormnoLleHms.
MpumeHeHne npeobpasoBaHua Pypbe ANA peeHUs NMHENHbIX YPaBHEHUI MaTeMaTUYeCcKon
dunaunkn. MHorokpaTHble NnpeobpasoBaHus Pypbe Kak pasnoxeHne uramyeckmx nosemn no nioc-
Knm BonHaMm. [ncnepcnoHHoe ypaBHeHue. HavanbHas 3agada. [NoHATMe 0 HopManbHbIX BOSI-
Hax B cpefax. [(paHnyHas 3agadva. PyHKkuMm 'pMHa ONA OCHOBHbLIX YPaBHEHUI MaTeMaTU4eCcKomn
PU3MKKN 1 UX CBA3b C NpeobpasoBaHnamMu Pypbe. 'pynnoBasi CKOPOCTb.

Pasgen 3. CnnowHble cpeapl

'MnoTesa cnnowHon cpedbl 1 usndeckne nonsa B cpegax. dusnyeckme BGeCKOHEYHO Marsble
o6beMbl U UHTEpBanbl BpeMeHW. YcpegHeHue no aHcambnsam, no koopavHatam U no BpeMeEHMW.
Oprognyeckasa rmnotesa. PuU3MKo-XMMUYECKME CBOMCTBA ra3oB, >XMAOKOCTEW, TBepAblX Ten u
nnasmbl.

Pasgen 4. OnekTpoMarHUTHbIE NONSA B CMMOLWHbIX cpeaax

OneKTpoMarHUTHble NONs U . QNeKTpUYeckne TokM CBOBOAHbBIX U CBA3AHHbLIX 3apsiA0B - TOKU
NPOBOAMMOCTU, TOKM 3IEKTPUYECKOM NOoMspu3aumm atomMoB cpefbl U TOKM HamarHM4nBaHus B
cpepe. YpaBHeHua MakcBenna ¢ nonHbIM TOKOM B cpefie U CTOPOHHUMM 3EKTPUYECKUMN TO-
KamMu. QneKkTpoMarHuTHble NOoNs U BOMHbI B cpefe C NOCTOAHHbIMU - U . CKnH-adhdhekT. Kom-
nnekcHasa OuanekTpuyeckass NPOHULAEeMOCTb. ABCOMIOTHLIN KOMMIEKCHbIN nokasatenb npe-
NOMAEHNa OOHOPOAHON cpeabl.

Pasgen 5. OnekrpomarHuTHbIE BOSHbI B @aHM30TPOMHbIX cpeaax

AunanekTpuyeckas MNPOHULAEMOCTb KpucTansoB. [1nockMe BOSIHbI B aHU3OTPOMHOW cpefe.
YpaBHeHne dpeHensa. OnTuyeckme CBOMCTBA OOHOOCHbLIX M ABYXOCHbIX KpuctannoB. NoBepx-
HOCTb BOJTHOBbIX BEKTOPOB U flydeBas NOBEPXHOCTb. A dekT Keppa.

Pasgen 6. OnekTpoMarHUTHbIE BOMHbI B O4HOPOAHON M30OTPOMNHOM niasme

BeegeHve B dunaunky nnasmbl. Cnocobbl nonydeHus nnasmbl. KBasuHenTpanbHOCTb MNnasMmbl.
Mnasma B KOCMUYECKOM MPOCTpaHCTBE, NnabopaTopHasa nna3ma. [JeGaeBckoe aKkpaHMpoBaHWe
anekTpuyeckux 3apagos B nnasme. Pagnyc [Oebas. OnpegeneHve nnasmbl. KBasnrngpognHa-
MUYeckoe onucaHune nnasmMmol. KomnnekcHas gunanekrpuyeckas npoHMLaeMoCTb XONogHOMU, NU30-
TponHoun nnasmsbl. Aucnepcna BosH. MNnasmeHHble konebaHuns, neHrmopoBckas YactoTta. daso-
Basi U rpynnoBas CKOPOCTb. 3aTyxaHue n3-3a coygapeHun. MNonHoe BHYTpEeHHEE OTpaXeHue u
rnybuHa NPOHMKHOBEHUS ANEKTPOMAarHUTHOMO Nosis B nnasmy. [narHoctvka nnasmbl.

Pasgen 7. OnekTpoMarHnTHbIE BOMHbI B XONO4HOWM MarHUTOAKTUBHOW Niasme

Ponb MarHUTHbLIX nonen B pusnke nnasmol. MarHUTHbIE NoNa 3eMv U KOCMUYECKUX OO BbEKTOB.
TeH30p 3NeKTPOonpOBOAHOCTM W ANIMNEKTPUYECKOW MPOHMUAEMOCTU nrasmbl. AHU30TPONUA
MarHuToakTMBHbIX cpef. OBOblIKHOBEHHbLIE N HEOOLIKHOBEHHbLIE HOPMasibHbI€ BOJSTHbI B XONOL4HOM
MarHMTOaKTMBHOW nnasme 6e3 coyaapeHuin. NMokasaTenb npenomneHnsa aTux BosH. [okasaTe-
nn NPenoMIieHnst N Nonapu3anmst HopMarnbHbIX BOSH NPU UX pacnpoCTpaHeHUU BAOSb, Nonepek
1 NO4 HEKOTOPBIM YriOM K HanpaBfieHMIO BHELLHEro MarHMTHoOro nons. dddekt dapages.
Pasgen 8. OnekTpoMarHUTHbIE BOSMHbI B HEOQHOPOAHbIX cpeaax

BornHoBble ypaBHeHUs Onsi CNOUCTOHEOOHOPOAHbIX cpeld. MeTon reomeTpuyeckon OMNTUKK U
BKB-npubnwmxkeHne. YpaBHEHWE aMKOHaANa 1 nepeHoca SHEprnm manyveHund. YpaBHeHue nyda.
Pedpakums kopoTknx BosiH B Tponocdepe n noHocdepe 3emnu. Kputndeckasa yacrtota. Ecre-
CTBEHHble BOMTHOBObI - 3BYKOBOW KaHar B okeaHe, BOyTHOBOA 3eMnsa-noHocdepa.
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Pasgen 9. BonHbl B XXMAKOCTAX, rasax u ynpyrux tenax. AHanormm B 3agadax o pacnpoctpaHe-
HUM BOSH pasfiMyHON pnsmnyeckoun npmpoabl

[MonHasa 3aMKHyTas cuctemMa ypaBHEHUA MEXaHUKN AN XUOKOCTEN U ra3oB: YpaBHEHNE Hernpe-
pbIBHOCTU, ypaBHeHne HaBbe-CTokca ana 6anaHca MMNynbCoB, 3aKOH COXPaHEHUs! 3HEPrun B
anddepeHumanbHOn U uHTerpanbHon ¢opme. Npobnema 3amblkaHUs CUCTEMbI YPaBHEHUN.
JInHeapusauma ypaBHEHUN MEXaHUKU XUOKOCTEN U ra3oB ANS ManblX BO3MYLLEHUA napameT-
poB cpedbl. YpaBHEHUSA JIMHEMHOW aKyCTUKN N rmapoanHamMunkn. MsnydeHune 3Byka ocLMnnmpy-
IOLLMM MOPLUHEM M paguarnbHO nyrnbcupyowen ynpyrom cepon. MHTEHCMBHOCTbL U MOLLHOCTb
nany4vyeHns. AKyCTUYECKMN UMNedaHc manyyvaTtend, npucoeanHeHHas Macca W yrpyrocTb, CO-
npoTmBneHne wmnsnydeHus. llornoweHne 3BYKOBbIX BOSIH B BSA3KOW TeMNnonpoBOAHOM cpefe.
CkopocTb 3Byka. O6bemMHasa u caBuroas ynpyroctb TBepAbix Ten. Matematmyeckoe onncaHue
Aedopmauun Tena. 3akoH N'yka U ypaBHEHUS MEeXaHUKU U3OTPONHbIX ynpyrnx Ten. [Ba Tuna
HOpMarnbHbIX BOJTH B yNpyrom Tene. Baanmogencrene n TpaHcopmaLmsi HopMarnbHbIX Ypyrnx
BOJIH B HEO4HOPOAHbIX cpeax.

dopmMa NpoMeXyTO4YHOM aTTecTauumn: 3aveT

Koabl popmunpyembix (cchopmupoBaHHbIX) kKomneTeHuun: MNK-1

B1.5.12.3 CraTtucrtu4yeckas paguocdunsmka

Llenv n 3agayn y4ye6HOM AUCLMNSINHBI:

Llenb kypca:

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

. 3HAaKOMCTBO C NMOCTAHOBKOW U pelleHneM 3a4ad onTumanbHoOn 06paboTKn curHanoB.
N3y4eHne Kypca npegnonaraer:

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

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

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

. 3HaKOMCTBO C MPUPOOON LIYMOB U oriyKTyaumen B paguoTeEXHNYECKNX CUcTeEMaXx.

KpaTtkoe copepxaHue (auaakTuyeckue eanHULbI) y4ebHOM ANCLUNIIUHBI

|. BNEMEHTbI TEOPUW CINTYYANHBLIX NMPOLIECCOB.

1.1. OnpegeneHve 1 BEPOSTHOCTHOE ONUCaHME CryYanHoro npoLecca.

MNMoHATMe cTaTucTudeckoro aHcambnsa. BeposTHOCTHOe onucaHue cryYyanHOro npouecca C no-
MOLLbKO MHOFOMEpPHbIX MSIOTHOCTEN BepoATHOCTEN. OCHOBHbIE CBOMCTBA MHOFOMEPHbLIX MOT-
HOCTeN BEPOATHOCTEN. YCMNOBHbIE NIIOTHOCTU BEPOSATHOCTEN, NX CBONCTBA U CBA3b C MOroMep-
HbIMM 6€3yCNOBHLIMU MAOTHOCTAMU BEPOATHOCTEMN.

1.2. Knaccudumkauma criydamHbix NpoLLeccoB Mo UX BEPOATHOCTHOMY NOcnenencTBuio.
CoBepLUeHHO criyqyalHble MpoLEecChl, MapKOBCKUE NpoLecChl U UX onucaHune. YpasHeHne CMo-
NyXOBCKOro ANns YCNOBHOW MAIOTHOCTU BEPOATHOCTU MapKOBCKOro npouecca. KeasngetepMmnHu-
pOBaHHbIE CryYanHble NPoLEecChl.

1.3. MHOromepHble xapakTepucTuyeckme, MOMEHTHbIE U KYMYISHTHblE (PYHKUUM CIyYanHOro
npouecca.

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

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

1.5. CtaunoHapHble 1 aprogmyeckme criydamHble Npoueccol.

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

1.6. COBOKYMHOCTU CnyYamnHbIX NPOLECCOB.

O6Lwwee onucaHue COBOKYMNMHOCTU ABYX Cly4variHbIX npoueccoB. CTaTuctmyeckas He3aBUCUMOCTb
crny4YariHbIX npoueccoB. B3anmMHble KoppensiuMoHHblE U KOBapuaLuMoHHble dyHKumn. Ctaumo-
HapHOCTb, 3ProANYHOCTb, rayCCOBOCTb COBOKYMHOCTU ABYX CryYanHbIX MPOLECCOoB.

Il. CNEKTPAIIbHO - KOPPENALIMOHHBLIN AHANT3 CNYYANHBLIX MPOLIECCOB.

2.1 KoppensunoHHble hyHKLMN.

CBoncTtBa KOPPENAUNOHHBIX (PYHKUUIA HECTAUMOHAPHBIX U CTaUMOHAPHbIX CyYanHbIX npouec-
coB. CpefHee 3HayeHne N KoppensaunoHHas (OyHKUMS NMPOM3BOOHON M MHTErpanbHOro npeob-
pa3oBaHusa OT Cry4anHOoro npouecca.

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

2.3. CoBMeCTHble (B3aMMHbIe) crnekTparnbHble NAOTHOCTb MOLLHOCTU Cry4YarHbIX NPOLECCOB.
B3auMHble byHKUMKM KOppEeNsaLMM NepBoro u BTOporo poga. BaavmHble cnekTpbl, CUHGa3Has 1
KBagpaTypHas COCTaBnsawoLWune B3auMMHbIX CNekTpoB. BsavmHaa cnekTtpanbHad nnoTHOCTb
MOLLHOCTUN BXO4a W BbIXO4a NIMHENHOW CUCTEMbI, BbIXOLHbLIX CUTHANOB ABYX IMHENHBIX CUCTEM.
OcHoOBHble HepaBeHCTBA 41151 B3aUMHbIX CNEKTPOB. PYHKUNSA KOrepeHTHOCTU. lNMpuMeHeHne B3a-
UMHbIX KOPPENSLMOHHBIX (OYHKLUI U CNEKTPOB ANS onpeaeneHns UCTOYHUKOB LWyMa 1 KaHarnoB
ero pacnpocTpaHeHus.

2.4. KoppensumoHHasa (pyHKUUSA cnekTpanbHbIX KOMMNOHEHT CllyYarHbIX NPOLEeCCoB.
OnpepeneHve M OCHOBHblE CBOMCTBA KOPPEMSIUMOHHOM (OYHKUWMW CNEKTPanbHbIX KOMMOHEHT
CTauMoHapHOro cry4YamHoro npouecca. B3anmHas koppensaumoHHass PyHKUMS ChnekTpanbHbIX
KOMIMOHEHT.

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

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

ll. UMOYNbCHBIE CNYYAWHBLIE MPOLIECCHI. WYMbl N ®NTYKTYALUUW B PAOVNOTEXHU-
YECKNX CUCTEMAX.

3.1. UMnyrnbCHble criydarHble NpoLecchl.
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[MyaccoHOBCKMM UMMYNbCHBIN CyYanHbIN Npouecc. Xapakrepuctnyeckas yHKUMUS NyacCOHOB-
ckoro npouecca. KyMmynsHTHble doyHKLUUM MyacCOHOBCKOro npouecca. KoBapnaumoHHas v cnek-
TpanbHasa MMAOTHOCTb MowHocTn. Popmyna Kamnbenna. lNMpeobpasoBaHna nyaCCOHOBCKOroO
npouecca NMHenHbIMM CUCTEMaMu.

3.2. EcTecTBeHHbIE LWYMbl B paAMOTEXHUYECKUX CUCTEMAX.

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

IV. SNEMEHTbI TEOPUM ONTUMANIbHOWM OBPABEOTKM CUMHAJIOB.

4.1. Knaccudmkaums 3agad ontumanbHom o6paboTkm cUrHanos.

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

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

4.3. OnTumanbHoe oBHapyXeHne CUrHanoB NpU HeNpepbIBHbIX HAGNIAEHNSAX.

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

dopmMa NPOMeXYyTOYHOM aTTecTauumn: 3K3aMeH

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

b1.5.12.4 ®u3ukKa BOSIHOBbIX NPOLECCOB

Llenv n 3apayn y4ue6HOM AUCLMNSINHDI:

Llenu 1 3agaym Kypca 3akno4atoTcsi B U3MN0XEeHUN M3NYEeCKNX OCHOB TEOPUN BOSTHOBBLIX NPO-
LLeCCOB NPUMEHUTENBHO K 3NIEKTPOMArHUTHLIM BOSTHAM, MaTemMaTU4YeCckMx METOA0B aHanu3a
pacnpoCTpaHeHMs1 PaaMoOBOSIH B Pa3nnyHbIX cpeaax, NoAroToBKE CTYAEHTOB K NPUMEHEHUIO
AaHHbIX METOAOB ANA MOAENUPOBAHNS Pa3NNYHbIX A1EKTPOANHAMUYECKNX 3a4ay U paguoTex-
HUYECKUX YCTPOUCTB.

KpaTtkoe copepxxaHue (auaakTuyeckne eanHuULbl) y4eOHON ANCLMUNIIUHBI

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

[MoHaTMe o BonHax. MNprvmepbl BOSTHOBLIX ABMXEHUIA. BonHoBoe ypaBHeHWe n ero mogudguka-
umn. YpasHeHns Makceenna B KoMmnniekcHon coopme. lNonapusaums BonH. QHeprmsa anekTpo-
MarHuTHoro nons. lNnockue BonHbl. PacnpoctpaHeHne 3nekTpoMarHMTHBIX BOSTH B MOrnoLlato-
LNX cpenax.

2. PacnpocTtpaHeHue BOSH B OMUCNEPrupyroLwnx cpenax.

KomnnekcHas ananektpuyeckasa npoHnuaeMocTb. CBsA3b Mexay Aucnepcuen 1 NornoLweHnem.
[Auncnepcusa anekTpoMarHUTHbIX BOSH B HEMOSISAPHbIX Y MONSAPHLIX ANdNeKTpukax. Ananekrpuye-
cKasi MpOHMLAeMOCTb cpef co cBOBOaHbIMY 3apsaamn. BonHOBOM nakeT B AUCNEPrupyoLLen
cpege.

3. PacnpocTtpaHeHne BONH B aHMU30TPOrHbLIX cpeaax.

TeH30p AnanekTpmnyeckon npoHuuaemocTu. JlydeBon BekTop. PacnpocTpaHeHue nnocknx BosH
B KpUcTannuyeckux cpegax. PacnpoctpaHeHne nnockux BOSIH B MarHUTOAKTUBHOW Nnasme.
PacnpocTtpaHeHue anekTpoMarHMTHbIX BOSTH B coeppuTte. M'mpoTponusa noHocepsl.
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4. PacnpocTpaHeHue BOJSTH B HENMMHENHbIX cpeax.

YpaBHeHUs A51s HENIMHENHbIX BOSTH. MeToa MeaneHHO N3MEHSALWMXCH aMmnnuTyg. Ycnosume
¢a30BOro CUHXpOHM3Ma. ['eHepaunsa BTOPOMN rapMOHUKK. TpEXYacTOTHbIE B3aUMOOENCTBUSI.
CooTHoweHua Mannu-Poy. PacnagHas HeycTonumBocTb BOSIH. CaMOBO34ENCTBME BOSIH.

5. Teopusa andpakummn. PacnpoctpaHeHne orpaHUYeHHbIX BOSTHOBbIX MYy4YKOB.

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

6. CamoBO3eNCTBME BOMHOBBIX MYyYKOB M BOSTHOBbLIX NAKeTOB B HENMHENHbIX cpeaax.
HenuHenHas pedpakums npmn 6esabeppaynoHHOM 1 abeppaunoHHOMCaMOBO3AENCTBUM MyY-
koB. BoriHoBoaHOe pacnpocTpaHeHue nyykos. CamokoMnpeccusa BONHOBbIX nakeToB. ConuTo-
Hbl OrnMdaoLLUX.

dopmMa NPOMeXYyTOYHOM aTTecTaLuumn: 3K3aMeH

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

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

Llenv n 3agayn y4ye6HOM AUCLMNSINHBI:

CopepxaHue ANCUMNNWHBI HanpaBneHO Ha oby4vyeHWe CTyQeHTOB MeTodam MpeacTaBneHust
CUrHanoB, MeTogam MaTeMaTM4YEeCKOro onnucaHns pagnoTeXHNUYECKMX Lenen n ocCHoBamMm Teopun
npeobpa3oBaHnsl CUrHaNoOB B pagnoTEXHUYECKNX YCTponcTBax. Kak crneacteme — nogrotoBUTb
CTYOEHTOB K NPakTU4eCKOMY NPUMEHEHUIO MOSTYYEeHHbIX 3HaHUA NpWU UCCnegoBaHUN paguoTex-
HUYECKUX YCTPONCTB N U3MEPUTESbHBIX CUCTEM, @ TakkKe NMpu UCMONb30BaHMM paguoOTEXHUYe-
CKMX METOAO0B UCCregoBaHUN B SKCNEepUMEHTanbHOW paanodunsmke n B MHPOPMALMNOHHBIX CU-
cTemax.

KpaTkoe copepxaHue (AuAaKTMyeckue eguHULLbl) y4eOHOW ANCLUNIIUHBI

BeepeHue.

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

|. BBegeHue B Teopuio pagnoTEXHUYECKUX CUrHAIOB

1. Knaccudmkauma pagnoTexHN4YeCcKnx CUrHamnos.

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

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

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

5. MeTogbl MaTeMaTU4ECKOro ONMCaHns NMMHENHbIX CTaumMoHapHbIX Lenen. Knaccudukaumsa nu-
HEWHbIX uenen. SreMeHTbl ANEeKTPUYECKMX uenen (OBYXMOSOCHUK, YEeTbIPEeXNOSTOCHUK, NCTOY-
HUkn). | n Il 3akoHbl Kupxroga. MeTtoa KOHTYpHbIX TOKOB. BpemMeHHON meTon aHanusa Yyetbipex-
NOMIOCHUKOB. MMnynbcHas M nepexogHas XapakTepUCTUKM 4YeTbipexXnomtoCHUKOB. WHTerpan
Hioamens. CnekTparnbHbIi METO[ aHanu3a YeTblPexnoftoCHUKOB. HacTOTHbIN KO3 PULMEHT
nepegayn. lNpeacraBneHne cUrHanoB Ha NSIOCKOCTM KOMMMEKCHOW YacToTbl. [peobpa3oBaHus
JNNannaca. MNepepaTtoyHada pyHkuusa K(P) uenw.

6. JInHenHasn ounbTpaumsa. Ycnosme usnyeckon peanm3ayemMoCcTh YeTblpeXnontoCHUKOB. Ousb-
Tpaumnsa HWKHUX U BEPXHUX 4YacToT. YacToTHble u dasoBble xapakTepuctnkm RC-gunbTpoB
HWKHMUX U BepXHUX 4acTtoT. lMonocosas dunbTpauus. NocnenoBaTtenbHbii KonebaTtenbHbIN
KOHTYp. BekTopHasa gnarpamma. SHepreTuyeckme COOTHOLWEHUs. YacToTHaa u dpasoBas xapak-
TepucTuku. MNapannenbHbin KonebaTenbHbI KOHTYP. BekTopHasa guarpamma. 3HepreTundeckmne
COOTHOLWEeHNA. HacToTHaa n pasoBas xapaktepuctukn. CpaBHUTENbHbIE XapaKTEPUCTUKM NO-
crnegoBaTenbHOro M napannenbHOro KOHTYpoB. YcnoBusa 6e3sbiCKakeHHOW nepefayv curHana
Yyepes ANEeKTPUYECKYHO Lienb.

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

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

lll. MpeobpasoBaHue cUrHanoB paguoTEXHUYECKUMN LensaMm

9. Ycunenune curHano. Obuwme ceegeHnst 06 ycunutenax. NpuHumnel noctpoenus. MNapameT-
pbl yeunutens. Anepuognyecknin yeumnutens. bunonspHein n noneson TpaHsuctopbl. Ctatude-
CKMUE XapaKTEepUCTUKM TPaH3UCTOPOB. OKBMBASIEHTHbIE CXEMbl anepuoaMYecKoro ycunure-
na.A4YX n ®4X anepuogundeckoro ycunutend. YacToTHble UCKaXKeHUsI B anepuoamyeckom ycu-
nutene. InHamn4eckne xapaktepucTuki yeunutens. HennHemHble NCKaXXeHus B anepuoanye-
CKOM ycunurene.

YacTtoTHO-nsbupartenbHble yeunutenu. JKBUBaneHTHas cxema 4acTOTHO-U3bupaTenbHOro ycu-
nutens. A4X n ®XY pesoHaHcHoro ycunurens. JInHenHole uckaxeHna AM konebaHusa B peso-
HaHCHOM ycunurtene. HenvHenHble UCKaXXeHNss B Pe30HaHCHOM ycunurerne.

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

10. lNeHepaums rapmoHmnyecknx konebaHum. ObobLieHHaa cxema aBToreHepartopa. banaHc am-
nnuTtyg 1 6anaHc das.CamoBo30yxaeHne aBToreHepatopa ¢ UHOYKTUBHOW 0OpaTHOM CBSA3bHO
(NMMHenHoe npubnmxkeHune). CTauMOHapPHbBIN PeXNM aBTOreHepaTopa (KBasunvHenHoe npuonu-
XeHune). YCTOMYMBOCTb CTauNOHapPHbIX pexuMoB. Msarkoe un xxectkoe camoBo3byaeHue aBTo-
reHepaTopa.

11. MprHUMNBLI NONYyYeHNUs MOL4YNMPOBaHHbLIX Konebanun. AMnnuTtygHas moaynsaums. Tpebosa-
HUS K LensiM, OCYLLECTBASOWNM aMnIMTygHyo Moaynauuio. NonydyeHne amnnmMtygHoOM MoAay-
nauMn ¢ NpUMEHEHNEM HeNWHEWHbIX KackagoB. Moaynsums B napameTpuyeckmx uensx. Ya-
CTOTHas moaynauus. NapameTpuyeckoe ynpasrieHne 4actoTon reHepaTtopa. PeakTnBHbIN Kac-
Kag Ha TpaH3ucTope.

12. [eTektTnpoBaHue curHanoB. AMMAUTYOHOE AeTekTupoBaHue. [eTeKTUpoBaHWE HENUHEN-
HbIMK LiensMn. ToK aeTekTupoBaHus. [leTekTopHas xapakTtepuctuka. [letektuposaHue cnabbix
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N CUMbHbIX CUrHaNoB. HenuHenHble nckaxeHusa npu getektuposaHun AM curHana. HactoTHble
NUCKaXKeHUsa Npyv aMmnnnTygHOM AeTeKTUpPOBaHWW. AMNIUTYAHOE AeTeKTMpOoBaHWe napameTpu-
Yeckumun uensmun. dasoBoe geTekTnpoBaHue. das3oBoe AeTeKTMpoBaHME napaMmeTpu4eckon cu-
ctemon. ®as3oBoe AeTEKTUPOBAHNE HEMMHENHBIMUM Kackagamu. YacToTHOe AeTeKTUpoBaHue.

13. MNMpeobpasoBaHne 4yactoThl. [MpeobpasoBaHMe cnekTpa B HEMUHEWNHOM LLECTUMOJSTHOCHUKE.
Mpsimoe npeobpasoBaHne (NMHENHOE NPUBAMXKeHne no curHany). JononHUTenbHbIE KaHarbl U
NHTepepeHLMOHHbIE NCKaXeHNA Npu npeobpasoBaHMn YacToTbl. [MpeobpasoBaHne 4acToThbl
(HENUHENHLIN PEeXNM NOo curHany).

IV. AHanoroBasi UHTerpanbHasa CXeMoTeXHUKa

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

V5. OnemMeHTbl UMMYNbCHOM U LMAPPOBON TEXHUKM

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

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

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

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

3akniumTenbHas nekumns

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

dJopma npome)KyTquoﬁ aTTecTauumn:. 3K3aMeH

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

Bb1.5.13.2 ®u3nyeckasa aNeKTPOHUKa

Llenn v 3apaun yue6HOM ANCLUNIIUHDI:

Llenb kypca - ccbopMmmnpoBaTb y CTYAEHTOB COBPEMEHHOE NpeacTaBrieHne 06 OCHOBHbLIX METO-
Aax hopmMmpoBaHMs akTMBHOW Cpeabl B BMAE 3NEKTPOHHOIO Myyvka AS11 MOLLHbBIX MCTOYHUKOB
KOrepeHTHOro 3NeKTPOMarHUTHOIO U3y4YeHust, BKIKYas TEOPU0 AMUCCUM SNEKTPOHOB N3 TBEP-
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poro Tena. NoMMMo 3Toro, B Kypce paccMaTpyBalOTCs TakKe COBPEMEHHbIE METObl 3NEKTPOH-
HOWM ONTMKM CrabOTOYHBIX CUCTEM, BKMOYas pasnuyHble BUbl ANEKTPOHHBIX MUKPOCKOMOB.

KpaTkoe conepxaHue (AuAaKTMyYeckue eauHULIbI) y4eO6HON ANCLUNIIUHBI

Paspen 1. BeegeHue

MpeameT n 3agaun kypca. OCHOBHbIE aTanbl pa3BUTUA ANEKTPoHMKN. OBracTy NUMeHeHUs no-
NYyNpPOBOAHMKOBbBIX M BaKyyMHbIX 3M1EKTPOHHbIX NpubopoB. TunuyHas 6Gnok-cexema MOLLHOMO
BaKyyMHOro anekTpoHHoro npubdopa CBY. Pasgensl kypca.

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

2.1. YpaBHeHUs OABMXEHUS B dNeKTpoMarHUTHOM none. Cnyyan ogHOPOLHbIX 311EKTPUYECKOro u
MarHMTHoro nonewn. MHTerpan aHepruu..

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

2.3. Kputnyeckun pexum marHetpoHa. MiHBapuaHTt [lNyaHkape. AguabaTtudeckas Teopust MmarHe-
TPOHHO-UHXXEKTOPHON MYLLKN MMPOTPOHA.

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

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

3.1. [OndpdepeHumnancHble YypaBHEHUSI TPaAEKTOPUN 3apsKEHHbIX YacTuL, B akcuasrbHO-
CMMMETPUYHBIX NONAX. YpaBHEHUS NapakcuanbHbIX TpaekTopuin. N3obpakatome CBOMCTBA
napakcuarnbHbIX Ny4KOB (CTUrMaTUYHOCTb U nNogobue nsobpaxeHuin). Knaccugukaumsi anekTpo-
ctatndecknx nnH3. OCobeHHOCTN ANEKTPOCTAaTUYECKUX JIMH3 C OrpaHMYeHHOM obnacTblo Nong.
MMmepcuoHHble nuH3bI. [locTpoeHne u3obpakeHust B TOHKOM M TONCTOM nuH3ax. JIMH3bI-
anadparmbl. MIMMEpPCUOHHbBIN OOBEKTUB.

3.2. Knaccndmkaumss MarHMTHbIX NMH3. QNEKTPOHHO-ONTUYECKME CBOMCTBA KOPOTKOM (cnabon)
N ANUHHOW MarHUTHbIX NUH3. CunbHble MarHUTHble NUMH3bl. AGeppaunm 3NEKTPOHHbLIX JINH3.
OneKTpoHHble 3epkana. KBagpynonbHble NMH3bl. OTKIOHAOLWNE CUCTEMBI.

Pasgen 4. OnekTpoHHO-ONTUYECKME CUCTEMbI

4.1. TNMpOXeKTOPbI 3NEKTPOHHO-My4YeBbIX TPYOOK. ONEKTPOHHO-NYYEBbIE TEXHONOMMYECKNE yCTa-
HOBKW. ONEKTPOHHbIE MUKPOCKOMbI (3MUCCUMOHHbIN, NPOCBEYNBAIOLLMIA, OTPaXKaTerbHbIA, pacT-
POBbI, aBTOSNEKTPOHHbIN M aBTOMOHHbLIN, MPOEKUMOHHbIE MUKPOCKOMNbI). Paspewatowan cuna
3NEKTPOHHbLIX MUKPOCKOMOB NPOCBEYMBAOLLErO TMNA.

4.2. CuctemMbl (POKYCUPOBKN MNPOTSPKEHHBIX UHTEHCUBHbBIX 3MEKTPOHHbIX MYYKOB (MarHUTHas,
nepuoanyeckas, anekTpocratnyeckasd, LeHTpobexHasa). Cuctemsl pekynepaumm aHeprum anek-
TPOHOB B MOLLHbIX 3NIEKTPOHHbIX Npubopax.

Pasgen 5. IHTeHCMBHbIE 3MNEKTPOHHbIE NMYYKU

5.1. Cuctema camocornacoBaHHbIX YypaBHEHUI Ny4Ka B CTaTUYECKMX Nonsax. Pexnmbl Temnepa-
TYPHOrO OrpaHNYeHns SMUCCUM U OrPaHNYEHNS TOKa NPOCTPAHCTBEHHbLIM 3apsiAOM B 9NEKTPOH-
HbIX Anogax. Teopusa ngeannuanpoBaHHOro NSIOCKOro AnMoAa (3akoH “Tpex BTOpbIX”).

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

Pasgen 6. O6wue BonNpocbl 3MUCCMOHHOW 3M1EKTPOHUKM

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

Pasgen 7. TepMOanekTpoHHas aMUCCus.

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

Pasgen 8. Nonesas amuccus.
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[MpoxoxaeHne aNeKTPOHOB CKBO3b MOTEHUManbHbI Gapbep Ha NOBEPXHOCTU TBEPOOro Tena.
PacyeT aBTO3neKTpOHHOro Toka. CBOMCTBA M NPUMEHEHME aBTO3NEKTPOHHbIX KaToaoB. Bapbis-
Has amuccust. CUNbHOTOYHbIE PENSATUBUCTCKUE YCKOPUTENN 3NEKTPOHOB.

Pasgen 9. BropnyHas anekTpoHHast aMUCCUS.

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

Pasgen 10. doTO3NEKTPOHHAsE 3MUCCUS.

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

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

dopmMa NPOMeXYyTOYHOM aTTecTaLuumn: 3K3aMeH

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

B1.5.13.3 [lMonynpoBoaHMKOBas 3NeKTPOHMKA

Llenv n 3agayn y4ye6HOM AUCLMNSINHBI:

Llenb kypca - chopmupoBaTb y CTYAEHTOB COBPEMEHHOE NpeacTaBneHne 06 OCHOBHLIX MPUH-
umnax yHKUMOHMPOBAHUS MONYyNnpPOBOAHUKOBLIX Mpubopos. Ocoboe BHUMaHWe yaensieTcs
TEOpUN KracCU4ecKknx nosiynpoBOAHUKOBLIX NPUOOPOB — AMo4aM Ha OCHOBE p-n nepexoda u
Oapbepa LLoTTKN, a Takke noneBbiM M BUNONSIpHbIM TpaH3ucTopam. PaccmaTtpuBatotcs npo-
LeCCbl NPOMCXOAsLLME B reTeponepexoaax n 06bACHAKTCA OCHOBHbIE NPUYNHBI NPEUMYLLIECTBA
npnbopoB Ha OCHOBE reTeponepexoaoB nepen Knaccniyeckmmm npmbopamm Ha OCHOBE romore-
pexoos.

KpaTkoe copepxaHue (AuAaKTMyeckue eguHULLbl) y4eOHOW ANCLUNIIUHBI

Pasgen 1. Kpuctannuyeckasa cTpykTypa TBepgoro tena

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

Pasgen 2. 3oHHasA cTpykTypa TBEPAObIX Ten

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

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

Pasgen 4. KonebaHus pelweTku

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

Pasgen 6. HepaBHOBeCHbIe SBfieHMs B NOMYyNpPOBOAHMKAX

PasorpeB anekTpoHHOro rasa B nosnynpoBogHukax. Bpems penakcaumm nmnynsca n aHepruu.
doTonmoHu3auunsa n otonposogmMMocTb. MexaHnambl pekoMbuHaumm Hocutenen. Bpemsi xxmsHu
POTOBO3OYKAEHHbLIX HOCUTENEN.

Pasgen 7. lNpouecchbl nepeHoca B HEOQHOPOAHbLIX NOSTYNPOBOAHMKAX

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

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

Pasgen 9. YctponcTtea Ha 6a3e gnona

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

Tunbl TpaH3nucTopoB. Teopusa paboTbl TpaH3McTopa. TOKM cO34aHHble OCHOBHBLIMU U HEOCHOB-
HbIMWU HOocuUTenaMU. BonbT-amnepHble xapaktepucTukn. Mogens 36epca-Monna. MNapameTpbl
AJ151 ONUCaHns TPaH3NUCTOPOB.

Pasgen 11. Pabota 6unonsipHbiX TPaH3UCTOPOB B CXeMax

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

Pasgen 12. flBneHus Ha pes3kou rpaHuue pasgena matepuarnos

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

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

OddekT nons. PacnpegeneHne noteHumana m nonsa B npubope. PacyeT ctaTuyeckmx BOSbT-
aMMepHbIX XapaKTepUCTUK. TUMNblI U OCHOBHbIE MapameTpbl TPaH3UCTOPOB. BbICOKOYACTOTHbIE
CBOWCTBA.

Pasgen 14. lNonesoun TpaH3UCTOP MeTann-aAnaneKkTpUK-nonynpoBOgHUK

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

Pasgen 15. Noneson TpaH3UCTOP MeTasn-OKUCEN-NONYyNnpPOBOAHMK

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

Pasgen 16. PaboTa nonesbix TPaH3MCTOPOB B CXeMax

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

Pasgen 17. MonynpoBoaHukoBble npubopbl CBY ananasoHa

TyHHenbHbIV gnog. JlaBuHHO-NponeTHbIn guoa. 'eHepaTop MaHHa.

Pasgen 18. OnToanekTpoHHble Npnbopbl

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

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

Bb1.6.13.4 KBaHTOBasi paguocgusuka

Llenv n 3apa4n y4ue6HOM AUCLMNIINHDI:
N3yyeHne coBpeMeHHOro ypoBHS pas3BUTUSA KBAHTOBOW paanom3nKn N SNeKTPOHUKN B obnactu
B3aMMOOENCTBUSA 3NEKTPOMAarHMTHOrO M3ry4YeHust C BELLECTBOM, BKIOYasi Teopuio nasepa, on-
TUYEeCKNe siBreHus1, obycrnoBneHHbIE KOrepeHTHbIMU N MHTEHCUBHBLIMU MONSAMMN, a TaKKe JKCne-
pUMeHTanbHble MeToabl UCCneaoBaHWsl, MaTeMaTUYECKOro OMMCaHWS U aHanuaa XxapakTepu-
CTMK KBAHTOBO-MEXaHNYECKNX YCTPOWCTB.

KpaTtkoe copepxaHue (auaakTuyeckne eanHULbI) y4e6HOM ANCLMUNIIUHBI

KBaHToBas paanodusnka n npobnemMbl pagnoanekTpoHUKN. Y4ebHbin dunbM « OcHOBLI paboTbl
nasepoB» KBaHTOBO-TEOpEeTMYECKME OCHOBbI. BbIHYXXOeHHOEe wu3nyveHne, KoapuUneHTsI
OnHwTtenHa. OTpuuartenbHasa TemnepaTypa. Ycnosusa ycuneHnsa manydenuns. lNepexoabl B cu-
cTemMe nof BrvsiHUEM BO3MYLLEHUW. MaTpuua nnoTHOCTM B KBAHTOBOW TEOPUN N €e CBONCTBA.
OneKkTpoannosibHoe B3aMMOAENCTBME BewecTBa C U3nyveHnem. JlopeHuoBa dopma cnek-
TpanbHoM nMHun. OQHOPOLAHOE M HEOAHOPOOHOE YLWMPEHUE. ANeKTPOMarHUTHble Mons u mx
KBaHTOBaHWe. [None Kak COBOKYMHOCTb OCUUINATOPOB. Pa3snoxeHne nons no mogam pe3oHaTo-
pa. OnTunyeckne pesoHatopbl. OnTudeckue anemeHTbl. BonHosble nyykn. 3akoH ABC[L. Kpute-
pUN yCTOMYMBOCTU Mo pe3oHaTopa. Pe3oHaHCHble YacToTbl. YYebHbIn knHounbMm «O6beMm-
Hble N OTKPbITblE PpE30HATOPbI»

KorepeHTHOCTb nons. [Npeobpa3zoBaHne NPOCTPAHCTBEHHONW M BPEMEHHOW HEKOre€pPEeHTHOCTU
npu pacnpoctpaHeHun BoOmfH. KuHeTuyeckne ypaBHeHus. PenakcauuoHHble npouec-
cbl.[lByxypoBHeBass mopenb. KBaHTOBOe, nonyknaccuieckoe onucaHue. BocnpunmymnBocTb
cpenbl. YKOpOYeHHble MaTepuarnbHble ypaBHeHus. onyyeHne oTpuuatensHon TemnepaTypbl B
Tpex 1 YeTblpex yPoBHEBLIX cucteMax. MeTtoabl co3gaHust nHeepcumn. MNyckoBble KBAaHTOBbIE re-
HepaTopbl. [MapameTpuyeckne ycunuTenu: KOHCTPYKUUS, napamMeTpbl, WyMbl. Jlazepbl Ha OCHO-
BE KPUCTansoB U CTEKON

MonynposoaHukoBble nasepsbl. Jlazepbl Ha rasax 1 napax. Obwas Teopuss KBaHTOBLIX FreHepa-
TopoB. CornacoBaHHas cuctema ypaBHeHUN. [InHaMmnka TBepaOTENbHbIX Na3epoB. Pexum cBo-
6oaHon reHepauuun. NeHepauus rMraHTCKMX MMNynbCcoB. OyKTyauMOHHbIE ABMEHUSA B KBAHTO-
BbIX reHepartopax. HenuHenHas onTtuka. 'eHepauus BTOpoM rapMoHuKM. PacnpocTpaHeHue
MOAYNSALNN U3NYYEHNS B ANANEKTPUYECKNX BoNHOBoAaX. OnTuyeckas cBs3b

dJopma npome)KyTquoﬁ aTTecTauumn:. 3K3aMeH

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

b1.b.14 MukponpoueccopHble CUCTEMbI

Llenv n 3agayn yue6HOM QUCLMNIINHI:

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

Llensto npenogaBaHus gucumnnuHbl « MUKpOMpPOLLECCOPHbIE CUCTEMbI» SBMSIETCA  U3yde-
HWe cTyaeHTamn 6a3oBbIX apXUMTEKTYpP MuKponpoueccopHbix cuctem (MIIC), mukponpouec-
copoB (MK) wn mukpokoHTponnepoB (MK); o3HakomneHue CTyAeHTOB C MeTodamu OpraHu-
3aumm cbopa n o6paboTKM MHpOPMALUN B CUCTEMAX KOHTPONSA W ynNpaBneHusd; usydeHue
CTyQeHTaMn CcpeacTtB M TEXHOMOMMn aBTOMaTM3npoBaHHOro npoektupoBaHunsa MIIC.
[MporpammunpoBaHMe ynpaensWmMX CTPYKTYp M obpaboTka CTPYKTYPUPOBAHHbLIX AaHHbIX.
lMporpammunpoBaHMe BBOAa-BbiBOA4A. basoBble MaHunynauuu ¢ noptamu. OpraHusauus
npepbiBaHuin. Peanusauusa npssmoro goctyna k namsatn. AnroputMmbl 06padoTku gaHHbix B8 MINC.
AnropuTmbl nepBnYHOM 06paboTKN AaHHbIX. ANropUTMbI LMGPOBOro perynupoBaHus. Nponop-
UMoHanbHoOe perynupoBaHue, perynupoBaHue no uHTerpany, perynvpoBaHve no npousBoj-
Hon. CxaTtue mHdopmaumn. WMHCTpyMeHTarnbHble cpefcTBa aBToMaTU3aunum NpoeKkTUpPoOBaHUS
MIC. Kpocc-cpeactea nporpammupoBaHus. Kpocc-komnunsTtopbl. [Quaaccembnepbl. Cumy-
NATOPbI, BHYTPUCXEMHbIE 3MYNSATOPbI, OLEHOYHbIE NNaTbl.

dopmMa NpoMeXyTO4YHOM aTTecTauumn: 3aveT

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

b1.6.15 TeopeTuyeckne oCHOBbI paANOTEXHUKHU

Llenv n 3agayn y4ye6HOM AUCLMNSINHBI:

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

KpaTtkoe copepxaHue (auaakTuyeckne eanHULbI) y4e6HOM ANCLUUNIIUHBI

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

2. VipeanuanpoBaHHble NaCCUBHbIE 3NEMEHTbI: PE3NUCTUBHbBIE, EMKOCTHbIE U UHOYKTUBHbIE. [y-
anbHble aneMeHTbl U Lenu. MiaeanmsampoBaHHble aKTUBHbIE AfIEMEHTbI: UCTOYHUKN HaMNpPsKeHUs,
WUCTOYHMKM TOKa, CXeMbl UX 3aMeLLeHnd. YnpaBnaemMble UCTOYHUKM TOKa U HanpshkeHus. Tono-
norna uenen: BeTsu, y3nbl. KOMANOHEHTHbIE N TONoOsIOrMyeckme ypasHeHus. 3akoHbl Knpxroda.
3. Obwme cBegeHnsa 0 rapMmoHu4eckmx konebaHusx. BektopHele anarpammbl. CUMBONNYECKUN
MeToq. AHanNu3 NPoCTENLUNX NMIMHENHbIX Lenen Npy rapMOHNYECKOM BO3AENCTBUUN. DHepreTude-
CKMe npouecchl B MPOCTENLUNX NIMHENHbIX Lienax Npu rapMOHNYECKOM BO3AENCTBUMW.

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

5. Pasnoxenue nepuogundeckon oyHkumn B pag dypbe. TpuroHomeTpudeckas U 3KCMOHEHLU-
anbHas opmbl psga dypbe. TpuroHoMmeTpudeckasa 1 aKkcnoHeHunanbHas gopmbl psga dypbe.
[unckpeTHble CNeKTpbl, pacnpeneneHne MOLLHOCTU B CMEKTpe Nepuoanyeckoro curHana.

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

PopMbl TEKyLLen aTTecTauum (npu Hanu4vuu): 3auuma nabopamopHsix pabom.
dopma NpoMeXXyTOYHOM aTTecTauun: 3K3ameH.

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

b1.B6.16 MeToabl MaTeMmaTnyeCcKomn (hu3nku

Llenu n 3apayn y4ue6HOM AUCLMNIINHDI:

Llenb ancumnnunHel — n3yvyeHme aHanmuTUYecKnx (TOYHbIX U NPUBIIMKEHHBIX) N YNCIIEHHBIX Me-
TOAOB peLUeHUst IMHENHbIX U HENTMHENHbIX YPaBHEHWUI B YACTHbIX NPON3BOAHBLIX, BO3HUKAOLLMX
B 3agavax COBpPEMEHHOWN OU3NKN.

3agauv gucuUMnivHbI:

. dopmynunpoBka pusndecknx 3agad, npuBoaaLLNX K guddepeHumnanbHbIM ypaBHEHUSM C
YaCTHbIMWU NPOU3BOLHbLIMU

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

. MeTopg coyHkumn MpuHa pewwenuns 3agayv Kowwn gns runepbonmyeckmx, napadbonnyeckmnx
N ANNUNTUYECKNX YPaBHEHUN

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

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

. CoBpeMeHHbIe KOMMbIOTEPHbIE METOALI YMCIIEHHOIO peLLeHUst KpaeBbiX 3a4ad Ans
YpaBHEHUIN C YaCTHbIMU NPON3BOAHBIMU

. AHann3 HeNMHEeNHbIX ypaBHEHUIN MaTeMaTUYECKOM (PU3NKM MeTOAaMN aBTOMOAEbHOIo

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

KpaTkoe copepxaHue (AnaakTuyeckue eanHULbI) y4ebHON ANCLMNIIUHBI

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

dusmndeckne 3agauun, npuBoasLIME K ypaBHEHMSM napabonuyeckoro Tuna. NoctaHoBKa kpae-
BbIX 3ada4, NpefenbHble criydyan KpaeBbix 3agad MeTtoq pasgeneHvs nepeMeHHbIX Ans ypas-
HeHun napabonuyeckoro Tvna. HeogHopogHble napabonuyeckne ypaBHeHus, pyHKums [puHa
Ana ypaBHeHun napabonuyeckoro tuna, obwas kpaeBas 3agada. 3agada Ha 6ecKoHeYHon
npsiMon, pyHKUMsS puHa ypaBHEHNS TENNONPOBOAHOCTM B GECKOHEYHOM MPOCTPAHCTBE.
MoHaTne obobLieHHon dyHKuuK. JenbTa pyHKuMS n ee ceorcTBa. AnddepeHumansHoe ypas-
HeHue aAnsa yHKumm ['puHa, noctpoeHne PyHKUuKM MpruHa ¢ NOMOLLLIO AenbTa PyHKUUMN.
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dusnyeckne 3agaydn, NpMBOALALLME K YpaBHEHUSM 3nnunTudeckoro Tuna. lNocrtaHoBKka KpaeBblX
3agad. YpaBHeHue Jlannaca u lNyaccoHa. MNoHsATME U CBONCTBA rapMOHUYECKUX OYHKUMN. Pop-
Mynbl puHa. lNocTtpoeHne yHKUMN puHa 4ns annuMnTUYECcKUX ypaBHEHUW. Teopnsa noTeHuu-
ana. YpaBHeHue [enbMronbua, opmynbl MpuHa onsa ypaBHeHusa Menbmronbua. PyHkumns Mpu-
Ha ONs ypaBHeHust ['enbMmronbua B OrpaHUYEHHOW M HeorpaHuyeHHowm obnactu. KonebaHus
Kpyrrnon membpatbl, pyHkuum Beccena n ux csonctBa. KonebaHusa cdepudeckoro obbema,
NnosIMHOMBI JlexxaHapa n ux CBOMCTBa.

HenvHenHble ypaBHeHUs. YpaBHeHMe PumaHa v ero pelueHue. YpasHeHne Koptesera oe Bpu-
3a. PelweHune B Bnge pacnpoCTpaHsaoLWmxcs yeauHeHHbIX BOMNH. COSUTOHDI.

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

®dopMbl TeKyLLen aTTecTalumn: KOMnMoKkBMyM, KOHTpornbHas paboTa.
dopmMa NPOMeXYyTOYHOM aTTecTaLlumn: 3K3aMeH.

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

Bb1.6.17 YucneHHble MeTOAbI U MaTeMaTUYeCKOe MoaenupoBaHue

Llenv n 3agayn y4ye6HOM AUCLMNSINHBI:

Llenbto n 3agaden y4uebHONM AUCUMMNNUHBLI  ABMSETCA M3YYEHUIO METOAOB MaTeMaTUYecKomn
dopmanusaumm ousnyecknx 3agad u npuBeneHUs ux K Buay, NpUrogHoOMy Ans BbIMUCIIEHUN,
N3y4YeHne BblMUCNNTENbHbIX anropMTMOB ANS 3agay MatemMaTudeckon omsnkm n pagnounanki,
anropuTMoB ANA MOAENUPOBAHUS U MPUMEHEHUS CNyYanHbIX BENUYNH

KpaTtkoe copepxaHue (auaakTuyeckne eanHULbI) y4e6HOM ANCLMUNIIUHBI

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

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

Koabl popmupyembix (cpopmupoBaHHbIX) komneteHumumn: OlK-3, MK-3

Bb1.5.18 Be3onacHOCTb XnU3HeaeAaATernnbHOCTU

Llenn v 3apaun yue6HOM ANCLUNIIUHDI:

OcHoBHasl Uenb npenofaBaHns AUCLUNIUHBLI «Be30nacHOCTb XU3HeaeAaTeNbLHOCTUY - NPUOG-
peTeHne obyqaloMMNUCA TEOPEeTMYECKMX 3HAHUM M MPaKTUYECKMX HaBbIKOB NO Ge3onacHou
XN3HEOEeATEeNbHOCTM Ha NPOWU3BOACTBE M B ObITy, Kak B MOBCEAHEBHOWN XWU3HEOeATENbHOCTH,
Tak U B yCNOBUAX Ype3BbIHaNHbBIX CUTYaLUN TEXHOFEHHOTO Y MPUPOAHOIO NPOUCXOXOEHUS.
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[ononHutensHas Uefib — NPUBUTUE 3NIEMEHTAPHbIX HABbLIKOB B UCMOSIb30BaHUN UHAMBUAYaAlb-
HbIX CPEeACTB 3alWMTbl OT TEXHOMEHHbLIX BO3AENCTBUIM U OKa3aHUW NepBUYHOM aoBpavyebHon no-
MOLLIN NOCTpadaBLUNM.

3agaum gucumnnuHbl « besonacHoOCTb XN3HeOeATEeNbHOCTUY:

- NoNTy4eHne OCHOBOMOSaraLWmMx 3HaHUM B cneayowmnx cepax XusHeaesaTenbHOCTU:

- OXpaHe 340pOBbS M XU3HU Ntogen B cdrepe npodeccnoHanbHON 4eAaTenbHOCTY;

- 3aWMTe B Ype3BblYaMHbIX CUTYyaUnsax n B ObITy;

- OXpaHe OKpyxatoLlen cpeabl;

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

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

KpaTkoe copepxxaHue (AuAaKTMyeckue eguHULLbI) y4eO6HOW ANCLUNIIUHBI

Paspen 1. Beegenue.

Llenb, 3agaym n cogepxaHme gucuunnumHbl. Ee mecto n ponb cpegu apyrux Hayk n B nogrotos-
ke cneumanucTta. KoMmnnekcHbIM Xxapaktep AUCUMNINHBI NMCUXONOrMYeckmne BO3MOXHOCTU Yeno-
BEKa, coumarnbHble, SKONOrm4yeckne, TEXHONOrMYeckme, NpaBoBLIE U MEXAYHAPOAHbIE aCMeKThbI.
OcCHOBHbIE MOHATUA Haykm O 6e3onacHOCTU xu3HepeaTenbHocTU. [lpobnema obGecnedeHus
©e30nacHOCTM YernoBeKa B CUCTEME «YENOBEK - cpeaa obutaHms». OnacHble 1 BpeaHble dak-
TOpbI NPOM3BOACTBEHHON cpeabl. Pusnyeckne, xmummyeckne, buonornyeckne n Ncuxomnsnono-
rmyeckne onacHocTu. Ycrnosusi obecnevyeHns 6e30nacHOCTU U 340POBbsi YENOBEKY HA MPOn3s-
BoAcTBe M B BbITy (6e3onacHoe TexHosornyeckoe obopyaoBaHue, 6e3onacHble paboyne me-
cTa, NpaBOBOE 1 OpraHn3aLMOHHOE perynmpoBaHne Tpyaa).

Pasgen 2. KoMmopTHbIE U 4OMYCTUMbIE YCNOBUS XKU3HEAEATESTbHOCTMW.

Mukpoknumat 1 Bo3ayLlHasa cpeda paboyen 30Hbl. BnusHue mukpoknumaTta Ha pabotocnoco6b-
HOCTb 4YenoBeka. HopmupoBaHue napamMeTpoB MUKPOKIMMAaTa B KOHKPETHOM MNPOW3BOACTBE.
TennoBble N3Ny4yeHnst U BNUSIHME UX HA OPraHn3M Yyernoseka. HopmupoBaHue TennoBbIX U3ny-
YeHun. AganTtaumsa n akknMMmaTmMsaumsi B YCNOBUSAX MeEperpeBaHus U nepeoxnaxgexHus. [den-
CTBME BPEOHbIX BELLLECTB HA OpraHnM3mM 4YenoBeka B KOHKPETHOM Npoun3BoAcTBe. HopMmmnpoBaHue
KOHLIEHTpaumMmM BpeaHbIX BELECTB B BO34YLUHON cpene paboyen 30Hbl. MeToabl KOHTPOns co-
CTOSAHUA BO34yLIHOWM cpeabl. [pon3BoACTBEHHOE OCBELLEHME. XapaKTEPUCTMKA SNEKTPUYECKMX
NCTOYHMKOB CBETA U OCBETUTENbHbLIX NPNUbopoB. ECTECTBEHHOE M COBMELLEHHOE OCBELLEHNE B
NPON3BOACTBEHHbIX Lexax. OTonneHne, BEHTUNALMS U KOHAULMOHMpPOBaHME Bo3gyxa. Ecrte-
CTBEHHasa N MexaHudeckasa BeHTuUnaumus. NMpomnsBoaCTBEHHbIN WyM. VICTOYHMKM WyMa U LyMO-
Bble XapaKTEPUCTMKM B KOHKPETHOM npousBoacTee. [NpounsBoacrteeHHass Bubpaumsa. dunsnde-
CKME XapaKTePUCTUKM U U3MepeHne BUbpaumin B KOHKPETHOM NMPOM3BOACTBE. XapakTepucTuka
N ONacHOCTb COBMECTHOIO BO3AENCTBUSA BUGpaumin, Wyma, ynbTpassyka 1 nHdpasByka.

Pasgen 3. Onektpobe3onacHoCTb.

[lencrtBme 3nekTpMYeCcKoro Toka Ha opraHuam 4venoseka. OnNacHOCTb NMOPaXXeHUs1 B pPasfiMyHbIX
aNeKkTpuyecknx cetsax. 3aszemneHne n 3aHynenue. Knaccudukaumsi noMeLweHnn no anekTpo-
6esonacHocTu. KBanugukaumoHHble rpynnbl nepcoHana no anekrpobesonacHocTn. Hanpsaxe-
HWe wara, NPUKOCHOBEHUS. 3alMTHble Mepbl B 3MNEKTPOyCTaHOBKaX. 3alUUTHble cpeacTsa,
NPUMEHSIEMbIE B 3MEKTPOYCTaHOBKaX. 3aluTHas u3onsaums: Buapbl, pofib B obecneyeHnmn anek-
Tpobe3onacHOCTU, KpUTMYEeCckne napameTpbl. 3alumta oT cTaTtmyeckoro anektpudectsa. Opra-
HU3ALMOHHbIE N TEXHUYECKME MEPOMNPUATUS NPU SKCNyaTauum anekTpoyctaHoBok. Cpeacrtea
MHOVBMOYaNbHON 3aLUUThI.

Pasgen 4. PaguaunoHHasa 6e3onacHoCTb.

OcHoBHbIE NOHATUA, onpeaeneHns, eanHuLbl N3MepeHnss B obnactn paguaunoHHon Gesonac-
HocTu. PoHOBOE 06ny4YeHne Yyenoseka. HoOpMMpoBaHME MOHU3UPYIOLMX U3NYYEHNA. 3awmuTa oT
BO34ENCTBUSA MOHU3UPYHOLLErO M3NydYeHus Ha npousBoactee. Cpeacrtea vHAMBMAOYanbHOW 3a-
WwnThl. 3awmTa OT nasepHbIX U3nyyeHuin. NpumeHeHne nasepoB B TEXHOMNOIMYECKMX npoLuec-
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cax. buonornyeckoe gencrTemMe nasepHOro U3nyyYeHusi: BO3OENCTBME Ha rnasa, KOXy, BHYTPEH-
HWe opraHbl U opraHn3am 4Yenoseka B Lenom. OnacHble 1 BpegHble NPOU3BOACTBEHHbIE (PaKTO-
pbl, CONyTCTBYIOLIME akcnnyaTtaumm nasepo. OCHOBHbIE CNOCO6bI U cpeacTBa 3awnTbl OT Na-
3€epHOro U3ny4yeHus: aKkpaHMpoBaHue, BITIOKUPOBKA, CUrHanu3auus, yaaneHme pabovmx mect uns
nasepHo-onacHom 3oHbl. Cpeactea MHANBMAYANbHOW 3aLUMThI.

Pasgen 5. Noxapobe3onacHOCTb 1 B3pbiBOOE30MNacHOCTb.

[MpMYNHBI BO3HMKHOBEHMS MOXapOB M B3PbIBOB B NOMELLEHUAX U B NPOU3BOACTBEHHbLIX MPO-
ueccax. OnacHble dakTopbl Npu noxapax v B3pbiBax. OCHOBHble CBeAEeHUS U3 TeOpUn ecTte-
CTBEHHOrO OKUCMEHWsI, TEMSIOBOr0 CaMOBOCMNIaMeEHEHNsT U LienHbIX peakumin. CamoBocnname-
HEeHWe cMecu rasoB, BOCMIAMEHEHNe XUOKOCTU, BCnbiwka napoB. OueHka noXapoonacHOCTH
BeLLeCTB U MaTepuanos. [pegynpexaeHve B3pbIBOB U NoXapoB. JInkBngaunsa nx nocneacTsui.
MokasaTtenu noxapoonacHocTn. Knaccudpumkauma 3gaHnm 1 NOMELLEHUI NO NOXXapHOW (B3pblB-
HoW) onacHocTw. [NporHo3npoBaHMe NoXapoB 1 B3pbIBOB. NoxapHas 6e30nacHOCTb B TEXHOMO-
rMYeCKMX npoueccax KOHKPeTHbIX Npou3BoAcTB. CucTeMbl M cpedcTBa MNOXapoTylleHus, Mno-
XXapHoW aBTOMaTKKN 1 curHanuadauun. Cpeacrea nHANBMAYyanbHOW 3aLUMThI.

Pasgen 6. 3awmta oT 9NeKTpoMarHMTHbIX NOSIEN BLICOKOM N CBEPXBLICOKOW YacTOoThl.
OcCHOBHbIE MOHATUA U onpeaeneHnst. Pusnyeckme xapakTepuUCTUKN ANEKTPOMArHUTHbBIX Nosien
(BMIM). BoagencTene aneKkTpoMarHMTHbIX NOfien Ha opraHn3m YenoBeka. TennoBon n QyHKUK-
OHanbHbIN adpdekT. OpraHbl YenoBeka C MNOBbILWEHHOW YyBCTBUTENBHOCTLIO K OMI1. OpraHuaa-
LUNOHHbIE, TEXHUYECKME U CaHUTaPHO-TUrMEHNYECKNE MePbl 3aLLMTbl OT ANEKTPOMAarHUTHbIX N3-
NyYeHUn B KOHKpPEeTHOM npousBoacTBe. HopmupoBaHne mHTeHcuBHocTM OMI. PacyeT uHTeH-
cvBHOCTM OMI1 Ha paboumx mecTax B 3aBUCMMOCTU OT napameTpoB UCTOYHWUKA U3Ny4YeHUs u
cpeabl. OnpeaenexHne rpaHunL, ONacHOM 30HbI.

Pasgen 7. OnTumunsaums napameTpoB pabounx Mecr.

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

Pasgen 8. TexHoreHHble 1 NPUPOAHbIE Ype3BblHaHbIE CUTYyaLU.

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

Pasgen 9. Cnocobbl 1 cpeacTea okasaHus oBpadvebHOM NOMOLLM.

Cnocobbl 1 cpeacTBa okasaHua gospadebHoOn nomMoLum Ha npomsBoacTee U B bbiTy. OkasaHue
nepBor NOMOLLM NOCTPaLaBLUMM OT 3MEKTPUYECKOro ToKa M Npy APYrMX HECYACTHbIX Crny4vasix,
BO3HMKAKOLWNX NPU Ype3BblHarHbIX CUTyaUUsIX: paHeHue, OXOorn, oOMOpOXEHMs, Nepesiombl,
BbIBUXM, PACTSPKEHUSA CBA3OK. YCNOBUSA ycnexa npy OKa3aHuW NepBon NOMOLUM: ObICTpOTa OKa-
3aHMsA NoOMoLLM, 06y4EeHHOCTb NepcoHana MeTogaM okasaHusi NepBO MeAMLMHCKOW NMOMOLLN U

Ap.
dopmMa NPoMeXyTOYHOM aTTecTauuun: 3aveT

Koabl hopmupyembix (cchopmmpoBaHHbIX) komneTeHummn: OK-9

b1.6.19 dPusunyeckasn Kynbtypa

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

Koabl popmupyembix (ccpopmupoBaHHbIX) kKomneTeHuun: OK-8

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

Llenv n 3apayn y4ue6HOM AUCLMNIINHBI:

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

KpaTkoe copepxxaHue (AuAaKTMyeckue eguHULLbI) y4eO6HOW ANCLUNIIUHBI

Knaccudpvkauma paguoTexHU4YeCcKuX CUrHasmoB, NOMeXu U LWyMbl B pagnoTeXHUKe U CBA3WU, MNO-
HATME O MOAYNMPOBaHHbIX KonebaHuax. AM-mogynsaums. PasHOBMAHOCTU CUrHanoB C aMmniu-
TyOHOW MoAaynaumen, ux cnekTpbl. MMnynbcHass moaynsaums. PagmocurHansl ¢ yrioBon Moay-
naumen, cnekTpbl konebaHun ¢ yrnoBon moaynsumen, otnudmne curHanos ¢ UM n ©M. Y3skono-
NOCHbIE CUrHarnbl N UX aHanuTu4eckoe npeacrasneHve. Ornbatowas, nonHas gasa U MrHOBEH-
Has YyacToTa Y3KOMOSIOCHOro paauvocurHana. AHanMTu4ecknin curHan u npeobpasosanue Mmnb-
OepTa. BpeMeHHOM 1 4YaCTOTHbLIM MeToAbl aHanuM3a pagnocurHanoB B nsbupatenbHbIX Lensix.
lMocnepoBaTenbHbIN U NapannenbHbin KonedaTenbHbli KOHTYpbl. OCHOBHbIE CTaTUCTUYECKME
XapaKTepUCTUKM CrydanHbIX npoueccoB. Teopema BuHepa-XuHunHa. MeTtoabl aHanusa npo-
XOXOEHUSA CnyyYamHbIX CUHAaNoB Yepes SIMHEeNHbIE Lenu ¢ NOCTOsIHHbIMK NapameTpamu. OnTu-
ManbHas nMHenHas punbTpaumsa CUrHanoB B NPUEMHbIX ycTponcTBax. CornacoBaHHbIN IMHER-
Hbln unbTp. MpuMepbl peanu3aummn cornacoBaHHbIX ubTPoB. [uckpeTusaumsi CUrHanos.
Teopema oTcyeToB. [IckpeTmnsauunsa nepuognydecknx curHanos, AMNe, b, auckpetHas ceepT-
ka. Teopus z-npeobpasoBaHnin. ANropuTMbl NIMHEMHOW UMAPOBON OUNbTPaALUKN, YaCTOTHbIN
KOabpMUMEHT nepefayn, cucteMHasa QYHKUMSA, UMMYNbCHas XapakTepuctuka umdpoBoro
GunbTpa. TpaHceBepcarnbHble U PEKYPCUBHBIE LIMGIPOBbIE PUNBTPbLI. YCTONYNMBOCTL LNUGPOBbLIX
GunbTpoB. MeToabl cMHTE3a TpaHcBepcanbHbIX PUbTPoB. MeToabl CUHTE3a PEeKypPCUBHBLIX
PUNbLTPOB.

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

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

Bb1.B.0O1.2 ATOMHbIM cneKTpanbHbIA aHanNu3

Llenv n 3apayn y4ue6HOM AUCLMNSIUHDI:

NpakTMKyM npefHasHayvyeH Ons CTyOeHTOB bm3ndeckoro dpakynbteTa, u3ydarwwmx teopeTnye-
CKMN Kypc «ATOMHas dusmka». Ha npaktukyme CTyLeHTbl NofiydatoT 3HaHUA MO OCHOBaM CO-
BPEMEHHOWN TEOpUN U3Ny4YeHUs cBeTa aToMamu, PU3MYEeCcKMM, annapaTtHbIM U MeTOAUYECKUM
OCHOBaM COBPEMEHHOro CrnekTpanbHOro aHanunsa, 6asmpyowerocst Ha sIBeHUsxX aMmmccumn, ad-
copbumn n ns3nydeHnn ceeta atomamu. PaccmatpumBaloTCa COBPEMEHHbIE CneKkTparnbHble Npu-
Oopbl (Kak NPU3MEHHbIe, TaKk U ANMPaKUNOHHbIE), UICTOYHUKM CBeTa U NPUEMHUKN U3MNYyYeHUS
onTuyeckoro ananasoHa. CTygeHTbl OCBauBalOT METOANKU Ka4eCTBEHHOMO U NONYKONN4eCTBEeH-
HOro crekTparnbHbIX aHanM3oB
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KpaTkoe coaepxaHue (QupakTuyeckne eamHuULbl) y4eOGHOM AUCLUNITUHBI
BeeneHue

OMMUCCUOHHbBIV CNeKTpasibHbIN aHanus

O6opynoBaHue onst NpOBEAEHUS CrEKTpanbHOro aHanmaa
KayecTBeHHbIN cnekTpanbHbl aHanu3

IMonykonnyecTBeHHbIN cneKkTparnbHbI aHanun3

arwnE

dopma NpomMeXyTOYHOM aTTecTauuu: 3aveT

Koabl popmupyembix (cpopmupoBaHHbIX) komneteHumn: OlK-1

b51.B.01.3 AcTtpodunsuka

Llenv n 3apayn y4ue6HOM AUCLMNSINHBI:

Kypc npegHasHayeH onsa CTyaeHToB om3nyeckoro hakynbTeTa, obydyarowmxcs no Hanpaene-
Huo "Pagmnodmsnka”, ¢ Uenbo M3ydeHUs OCHOBHbIX METOAOB MOSyYeHUs U MHTeprnpeTauuu
HabngaTenbHbIX AaHHbLIX MO UCCNeLOBaHMI0 NPUPOAbl KOCMUYECKUX TeN U UX pasBuUTUS BO
BPEMEHMU N NPOCTPaHCTBE.

3agaun Kypca — NO3HaKOMUTb CTYLAEHTOB C COBPEMEHHbIMM cnocobamu nonyyYyeHns nHgopma-
LM 0 HeDECHbIX Tenax, a Takke co cdhepon NPakTUYECKOro UCNonb30BaHUSA 3TUX AaHHbIX. [pn
3TOM ygensieTcs ocoboe BHMMaHME pacCMOTPEHUIO Hambornee BaXHbIX 3a4ay, KOTOpble pella-
I0TCA B pagnoacTpPOHOMUMN.

B pesynbTtaTte nM3yyeHust Kypca CTyAEeHTbl LOIMKHbI UMETb ACHblE NPEACTaBMEHNS O LEeHTpanb-
HbIX Npobnemax CoBpeMEHHON acTPOMU3NKN U pagmoacTpoOHOMUK, 06 OCHOBHLIX MeTodax uc-
cnefoBaHust HeBeCHbIX Ten, oBnageTb 3HAHUAMU O PU3MYECKMX NPOoLEeCCax, MPOUCXOaALMNX B
KOCMMYECKOM NPOCTPAHCTBE, O BO3MOXHOCTAX U AOCTUXKEHUSAX COBPEMEHHON aCTPOU3UKN.
MecTo yuyebHon gucumnnuHbel B cTpykType OOIT: (UMK, K KOTOPOMY OTHOCUTCH OUCLUNIIMHA)

KpaTkoe copepxaHue (AuAaKTMyeckue eguHULLbl) y4eOHOW ANCLUNIIUHBI
BeegeHue. NMpegmeT n 3agaym actpousnku.

MeToabl acTpom3nNYeCKUX UCCneaoBaHUN..

dunsmnyeckmne cBonCTBa 3B€34.

OCHOBHblE ypaBHEHMSI TEOPETUYECKON acTPOOU3NKN.

ConHue. ConHe4yHas cuctema.

OBonuMsa 3B8€34. DNEMEHTbI PENATUBUCTCKON acTpodn3nKn
Mexx3Be3aHas cpeaa.

anakTuka n MeTaranakTtuka.

ONoOGORWNE

dopmMa NPoMeXyTOYHOM aTTecTauuu: 3avyeT

Koabl hopmupyembix (cchopmupoBaHHbIX) komneTeHummn: OlK-1

B1.B.0.4 ®yHKUMOHaNbHasA 3INEeKTPOHMUKA

KpaTkoe conepxxaHue y4eb6HON ANCLUNITUHDBI

MecTo (PyHKLMOHAbHOM 3NIEKTPOHMKM B COBpeMeHHoN paanodumnaunke. CoBpemMeHHast TEXHOSO-
S N3roTOBEHUSA NONYNPOBOAHNKOBLIX NPUOBOPOB CXEMOTEXHNYECKON MUKPO- U HAHOJMEKTPO-
Huka. MNpobnembl COBPEMEHHOM ANEKTPOHMKU. [MOHATME ANHAaMNYECKON HEOLHOPOLHOCTMW.
dDyHKUMOHaNbHasa NoNynpoBOAHMKOBAs ANEKTPoHUKa. dpdekT MaHHa. Mpnbopsbl ¢ 3apsakomn
CBS3bI0. YCTPONCTBA (PYHKLMOHANIbHOW NONyNpoOBOAHMKOBOW 3NeKTPoHUKKU. 'eHepaTopbl CBY
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Ha ocHoBe adpdpekTa MaHHa. Ycunutenu CBY Ha ocHoBe adhdpekTa aHHa. ONTO3MNEKTPOHMKA.
MonynpoBoaHuKoBble cBeToamoabl. JlazepHble agnoasl. Potoanoabl. PoToTpaHancTopbl. PoTo-
TMpUCcTOopbl. ONTTPOHBI N NX NPUMEHEHUE. AKYCTOSNEKTPOHMKA. PUNLTPLI HA NOBEPXHOCTHbLIX
aKyCTMYECKUX BOSTHAX. YCUNUTENN HA NOBEPXHOCTHbIX aKyCTUYECKMX BOMHaXxX. AKyCTOONTUKA.
AKycToonTU4eCcKoe B3aMMOAENCTBUE B U3OTPONMHbLIX U aHU30TPONHbLIX Kpuctannax. AKyCToonTu-
yeckue gednekTopbl. MpUHUMNBLI akyCTooNTUYECKN 00paboTkn paguocurHanoB. AKyCTOONTU-
Yyeckue cnekTpaHanuaaTopbl. OCHOBHbIE NPUHLMIMBI MArHUTOINEKTPOHUKN N YCTPONCTBA Ha UX
ocHoBe. MarHutoonTuka. KpnoanekTpoHuka. XeMoanekTpoHnka. MonekynapHas anekTpoHuKa.
[MepcnexkTnBbl pasBUTUS (PYHKLNOHANBHOW 3TIEKTPOHMUKM.

CDopma I'IpOMG)KYTO‘-IHOVI aTTecTaumn. 3a4eT

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

B1.B.O1.5 PaguonpuemMHble ycTpoucTBa

Llenv n 3apayn y4ue6HOM AUCLMNIINHbI:
BblpaboTaTb y CTy4EHTOB HaBblkM OOpaLLleHns C COBPEMEHHbIMU pPaaMONpUEMHbIMU YCTPOWN-
CcTBamMu, B T.4. pagnoBeLllaTenbHbIMU N TENEBU3MOHHbBIMU

KpaTkoe copepxxaHue (AuAaKTMYeckue eguHULLbI) y4eO6HOW ANCLUNIIUHBI

OcCHOBHblE OYHKLUKN pagmonpueMHbiX YCTPoncTB. CTPYKTYpHbIE CXeMbl MPUEMHUKOB BxoaHble
uenu. MNpeobpasoBaTtenn 4YactoTbl. ABTOMaTUYECKas perynupoBka ycuneHusi. dasosas aBTo-
noacTtponka 4YactoTbl. MeToabl 60pbbbl C COCPEAOTOYEHHBIMU U UMMYITbCHBIMW NoMexamu. Me-
Toabl 60pbbblI C (PNyKTyaunoHHbIMK NoMexamu. MHorokaHanbHble CUCTEMbI C YACTOTHbIM U
BPEMEHHbIM pa3spelleHnem. Metoapl MogynsumMm npu nepegave AMCKPeTHbIX coobueHmnn Cur-
Han n3obpaxeHus. lNpeobpasoBaTenu UBeT-curHan n obpartHo. MNpuHUKMNLI Nnepegayn 1 npuema
UBETHbIX n3obpaxeHun. MpuHumnel noctpoeHus cuctembl SECAM. MNpuHUMABI NOCTPOEHNSA CU-
ctem PAL n NTSC. Lncdposon TenesmanoHHbIn curHan. Metoabl ungposon o6paboTkm n Ko-
AnpoBaHna n3obpaxeHun. OueHKka 1 KOMNeHcaums ABMXEHUS B UMPOBbLIX TENEBU3MOHHbIX
cuctemax. Cxartme HenoaBwKHbIX M306paxeHni B ctaHgapTe JPEG. CtaHgapTbl cxxatnsa asu-
Xywmxcsa nsobpaxeHmn MPEG-1,2,4 n 1.4. [lomexoycTondnBoe KogupoBaHue.

PopMbl TEKyLLen aTTecTauum (npu Haau4vuu): 3auuma nabopamopHbsix pabom.
dopma NpomMeXyTOYHOM aTTecTauumn: 3a4eT C OLEHKON.

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

B1.B.0[0.6 PeweHue 3agay Ha IBM

Llenv n 3agaun yue6HOM QUCLMNIINHI:

Llenbto n 3agaden y4ebHOM AOUCLMNIMHBLI  SABNSETCA U3YYEHW0 METOAO0B MaTeMaTuUyecKown
dopmanusaumm u3nYecknx 3agad M NpUBeAeHNsa X K BuAy, NPUrogHoMy ONS BbIYUCIEHUNA,
N3y4YeHne BblYNCITUTENbHbIX anropMTMOB ANs 3a4ay MaTteMaTnyeckon U3nKn n pagmnouankm,
anropuTMOB A5 MOAENUPOBAHUS U NPUMEHEHUSA CITyYanHbIX BENUYNH.

KpaTkoe coaepxaHue (QupakTuyeckme eamHuLbl) y4e6HOM ANCLUNIUHBI
OTanbl peleHns npuknagHbix 3agad Ha OBM. lNMpumepbl opraHu3aumn BbIMUCAN- TEMBHOMO
npouecca. MogennpoBaH/ue nepexoaHbIX NPOLEeccoB Ha OCHOBe AnddepeHunanbHbIX ypaBHe-
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Hun. OgHowaroBble mMeToabl. MogenupoBaHMe nepexogHbiX MPoLeccoB Ha OCHoBe andde-
peHumnanbHbIX ypaBHeHUn. MHorowarosble Metoabl. MogenupoBaHue NpoLeccoB B YaCTOTHOW
obnactn. WHTerpupoBaHme OCUMNNMPYIOLWMX (PYHKUMA. TapMOHMYECKM aHanu3 npoLecCoB.
MogennpoBaHune npoLeccoB B YacTOTHoOM obnactn. MapMoHnyeckunin cnHtTes npoueccoB. MeTtoa
MoHTe-Kaprno. PelleHne ypaBHEHUN B YaCTHbIX Npou3BoAHbIX. MeToabl O4HOMEPHOM U MHOrO-
MEPHON HESTMHENHOM ONTUMKN3ALINIO.

PopMbl TeKyLEen aTTecTaunm (npu Haau4vuu): 3awuma nabopamopHsix pabom.
dopma NPOMEeXYyTOYHOM aTTecTauun: 3a4erT.

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

Bb1.B.OA1.7 CneunpakTUKym

Llenv n 3agayn yue6HOM AUCLMNSINHbBI:

Llenb ocBoeHUs gucumnnmHbl 3aknovaeTcst B OPMUPOBAHUN MUHUMYMA OU3UYECKMX,
CUCTEMO-TEOPETUYECKUX U PAKTUYECKMX 3HAHNIN, KOTOPbIE AOMKHbI 06ecneynTb BO3MOXHOCTb
NOHUMAaTb M aHanNM3npPoBaTb NPOLIECCHI, NPOMCXOAALMNE B PAANOSNEKTPOHHBIX LENsX pasnnyHo-
ro HasHa4yeHus1, yMeHUe OLEHNBATb BIIUSIHWE HAa HUX KOHCTPYKUUN N TEXHOSOMUN.

B pesynbsrate ocBOeHMS ANCUMNNHBI 0OyYaloLMINCA OOITKEH:

3Hamb TEOPETUYECKME OCHOBbI (PM3NKM KonebaHnin n BOMH, NPUHLMMLI BO3OYXOAEHUS U
pacnpoCTpaHeHNst ANEKTPOMArHUTHbIX BOSMH, MeToAbl 06paboTkM CUrHanoB, OCHOBHbIE NPUHLM-
MNbl, 3aKOHbI MOCTPOEHMUS U (DYHKLNOHUPOBAHUS SNEKTPOHHBIX CUCTEM;

yMemb NoSib30BaTbCS OCHOBHbIMW METO4aMM onncaHus KonebatenbHbIX U BONTHOBbLIX
NPOLIECCOB B CUCTEMAX pasnnyHon omnsandeckon Npupoabl, METo4aMn pacyeTa pagnoTtexHmye-
CKMX N 3NEKTPOHHbIX CUCTEM, NONb30BaTbCA OCHOBHLIMW NMOHATUAMM, 3aKOHAMU U MOAENAMMN
paanousnku;

gnademsb dKCnepuMeHTanbHbiMKU MeTOgaMmn nccnegoBaHus KonebarenbHO-BONTHOBLIX CU-
cTeM, MmetTogamu o06paboTkn 1 aHanmMsa aKCnepMMEHTarbHOM N TEOPETUYECKON pagnodmsnye-
CKOW MHpopmaumm.

KpaTkoe copepxaHue (AuAaKTMyeckue eguHULLbl) y4eO6HOW ANCLUNIIUHBI

[ducumnnuHa coctouT m3 wectn pasgenos Pasgen 1. CTaumoHapHble napaMeTpbl U XapakTepu-
CTUKWN NNHEWHbIX Luenen. MeToabl pacyéTta nuHenHbIx uenen. Pasgen 2. lNepexoaHble xapakTe-
PUCTUKM NUHENHbIX Luenen. Pasgen 3. YeTbipéxnontocHukn. Pasgen 4. Llenu ¢ pacnpeaenet-
HbIMW NnapameTpamun. Pasgen 5. HennHenHble uenu n Lenn ¢ nepeMeHHbIMN NapamMmeTpamMu.
Pasgen 6.9nekTpuyeckue Lenu ¢ BaKyyMHbIMU 3M1EKTPOHHBbIMKU Namnamun. Pasgen 7. OnekTpu-
yeckue uenu, cogepxawime TpaHsncTopbl. Pasgen 8. OcHoBbl Teopumn obpaTHom cBa3u. Pasgen
8. 3aBncuMocCTb NapaMeTpoB TPAH3UCTOPOB OT YacToTbl. Pasgen 9. NeHepaTopbl rapMoOHUYe-
ckux curHanoB. Pasgen 10. PenakcaumoHHbIe reHepaTopsbl.

dopmMa NPoMeXyTOYHOM aTTecTauuun: 3aveT

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

b1.B.[1B.1.1 BBepeHne B cTaTUCTUYECKYIO paanodunsnky n nHopmaTuky

Llenv n 3apayn y4ue6HOM AUCLMNIINHDBI:
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OcHOBHOW Lenbio ABNAETCA U3yvyeHne CTygeHTaMm OCHOB TeOpUKU CriydarHbIX NpoLeccoB, Npu-
YyeM MaTeMaTnyeckas Teopus n3naraeTcs B TECHOM CBA3MN C METO4AMN TEOPUM CIyYarHbIX
dyHKUMI B pagnodumsnke, Mogenn criydamHbiX QYHKUNA; paCCMOTPEHbI Takke aNeMeHTbl Teo-
pun nHdopmaLmm N KOANPOBaHUS

KpaTkoe conepxaHue (AuAaKTMyeckue eauHULIbI) y4eO6HOW ANCLUNIIUHBI

BeeneHne. O630p obnacten npumeHeHus. CrnyyarHble npoueccbl M cnocobbl MX onucaHus.
®dun3nka BO3HMKHOBEHUSI CrlydaMHbIX MNPOLECCOB M WX MaTtemaTuyeckue Mogenu: aenbTa-
KOppenupoBaHHble CryYaiHble npouecchl, ApoboBbie U TENMNOBbIE WYMbI, (PNMKKep-LWyMbl. Y3-
KOMOSOCHbIN CTauMOoHapHbIA Wwym. Cynepnos3vumns rapMOHUYECKOrO CuUrHamna u rayCccoBCKOro
wyma BuHeposckui npouecc. KonebaHus, mogynupoBaHHble wymom (AM, ®M, YM). Umnynbc-
Hble crnyvanHble npouecchl. Mepa konuyectsa UHOPMaUUK. DHTPONUSA UCTOYHMKA ANCKPETHbIX
coobueHun. CTaTucTnYeckne CBOMCTBA UCTOYHMKA cooblieHun. CKopocTb nepepaym UHGOp-
Maunn 1 NponyckHas cnocobHOCTb AMCKPETHOro kaHana. OnTMmanbHoOe CTaTUCTUYECKOE KOaU-
poBaHWe COOBLLEHNN. DHTPONNA HenpepbIiBHbIX coobLeHnn. CKopoCTb nepegadn U nponyck-
Has cNOCOBOHOCTb HEMpPepbIBHOrO KaHana. Knaccmudukauma KoppekTupyrowmx kogos. MNpuHumnbl
NOMEX0YCTONYMBOro KOAMPoBaHUSA. PasnnyHble Buabl KOOOB (KO4 C YETHbIM YMCIIOM eOuHUL,
WHBEPCHbIN KoA, KOA4 XOMMWHra, LMKINNYEeCKMn KoL, KoL C MNOCTOSIHHbIM BECOM, HernpepbIBHbIN
Kog.

CDopma npomex(yTquoﬁ aTTecTaumn. 3adeT

Koabl popmupyembix (ccpopmupoBaHHbIX) KomneTeHumn: NK-1

51.B.1B.1.2 BBeaeHne B paanocusnky

Llenv n 3apa4n yue6HOM AUCLMNIINHbI:

OcHOBHON Lenblo ABNAeTCS U3yvyeHme CTygeHTaMm OCHOB TeOpPUKU CriydarHbIX NpoLeccoB, Npu-
4YyeMm MaTtemMaTtumyeckas Teopusi u3naraeTcs B TECHOW CBA3M C MeTO4aMu TEOPUM CyYanHbIX
dyHKUMI B pagnodmsnke, Mogenn crydanHbiX YHKUNA; paCCMOTPEHbI Takke aNeMeHTbl Teo-
pun MHopmaunn n KOANPOBaHUSA

KpaTkoe copepxaHue (AuAaKTMyeckue eguHULLbl) y4eO6HOW ANCLUNIIUHBI

BeegeHne. O630p obnacten npumeHeHusa. CryvanHble npoueccbl M cnocobbl UX ONMCaHus.
dunsnka BO3HMKHOBEHUS CRy4YaMHbIX MPOLECCOB M WX MaTemaTuyeckue mogenu: penbTa-
KOppenvpoBaHHbIe ClnyyanHble npolecchbl, ApoboBble N TENSOBbLIE WYMbl, QMNKKEP-LLUYMbI. Y3-
KOMOMOCHbIA CTauMoHapHbIn wym. Cynepnosvumsi rapMOHMYECKOrO CUrHama M rayCCOBCKOMO
wyma BuHeposckun npouecc. KonebaHus, mogynuposaHHbie wymom (AM, ®M, UM). mnynbc-
Hble crnydanHble npouecchl. Mepa konuyectea MHOPMaUUK. DHTPONUSA UCTOYHMKA ONCKPETHbIX
coobuweHnn. CTaTucTnyeckne CBOMCTBA UCTOYHMKA coobleHnn. CKopocTb nepefayn UHGop-
MaLMM 1 NPOnycKkHasi CnocoOBHOCTb AUCKPETHOro kaHana. OnTumanbHOe CTaTUCTUYeCKoe Koan-
poBaHWe COOBLLEHNN. DHTPONUA HeNpepbIBHbIX coobLeHnin. CKopoCTb nepegayn U nponyck-
Hasg cnocoBHOCTb HeNpepbIBHOMO KaHana. Knaccudukaumsa koppekTnpywmx kogos. MpuHumns
NOMEXOYCTONYMBOrO KOAMPOBaHUS. PasnnyHble BUAbl KOOOB (KOA4 C YETHbIM YMCIIOM eOuHWL,
WHBEPCHbIN KOA, KOA4 XAMMWHra, LMKNNYEeCKNn Kog, KoL C MOCTOSIHHbIM BECOM, HENpepbIBHbIN
Kog.

dopma NpoMeXyTO4YHOM aTTecTauumn: 3adyeT

Koabl popmupyembix (cchopmupoBaHHbIX) KomneTeHumn: NMK-1
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B3.B.[1B.2.1 LiucdpoBbie metoaAbl B UHPOPMALIMOHHLIX CUCTEMAX

Llenv n 3apayn y4ue6HOM AUCLMNIINHDI:

Llenbto 1 3agavyamn n3yyvyeHusi Kypca sBNSETCA O3HAKOMSEHWE C COBPEMEHHbIM COCTOSHUEM
BOMPOCOB MNpeACTaBNEHNA CUrHanoB, CXaTusi, BOCCTAHOBNEHUA M LMdPOBON 00paboTkn UH-
dhopMaLMOHHbIX curHanoB. O3HaKOMMEHUsSI C COBPEMEHHBIMW TEXHOMOMMAMU LMGPOBON MOAY-
NSAUMK 1 Nepefayn CUrHanos.

KpaTkoe copepxaHue (AuAaKTMyYeckue eauHULIbI) y4eO6HOW ANCLUNIIUHBI

O606LieHHoe onncaHne curHanoB B OYHKLMOHANbHOM MpocTpaHcTBe. [Mprmepbl NOSHbIX Op-
TOHOPMUPOBAHHbBIX CUCTEM- HenpepbiBHble, pa3pbiBHble Gasuckl. Bensner-aHanus. AHanoro-
undgpoBoe npeobpasoBaHue. JinHenHas MKM n ee xapaktepuctukn. KomnaHgoupoBaHHas,
anddepeHumanecHas, agantnsHaa MKM. Odenbta-moaynsaumnsa . PacyeT xapakTepucTuk cUcTem
¢ VKM ®usnyecknin yposeHb npeacrtasneHus umdpoblx curdHanos. HY Moaynaums. LUndpo-
Basd mogynsaums BY Hecywen. OFDM. CnekTpbl curHanoB npu undposor moaynsaummn Koamnpo-
BaHWe. QHTPOMNUA. SHTPOMNUIMHBIE anropuUTMbl cxatnda. AnroputMm Xaddpmana. JinHenHoe npen-
ckasaHune peun. Kogekm cucteM COTOBOW CBSA3M C NMHENHbIM npeackasaHvem. Kogekn GSM.
Xapaktepuctukm upeTHoro mnsobpaxenus. CtaHgapTt JPEG. Ctpyktypa Buageonotoka. CtaH-
aaptel MPEG1-4 n H.26x. becnpoBogHas cBs3b 1 ee NyTu pasBuTus. [lepcnekTuBbl CxaTus
BNAEO.

CDopma npomex(yTquoﬁ aTTecTaumn. 3a4deT

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

B3.B.[1B.2.2 [lomexoycTON4YMBOCTb MH(POPMALMOHHLIX CUCTEM

Llenv n 3apa4n y4ue6HOM QUCLMNIINHDI:

Llenb nsyyeHus gucumnnmHel “fNoMexoyCcTondnBoCcTb MHOPMALMOHHBLIX CUCTEM” 3aKniyaeTcs
B TOM, 4YTOObl Hay4nTb CTYAEHTOB CUMHTE3MPOBaTb ONTMMalbHblE anropuTMbl Npuéma n obpa-
0OTKM paguocurHanoB MHOPMALMOHHBIX CUCTEM, a Takke onpeaensaTb NOMexXoyCTOMYNBOCTb
CUHTE3NPOBAHHbIX anropnuTMOB.

3agaun nsydeHna aucumniunHbl “IrToMexoycTonynBoCTb MH(POPMALMOHHBIX CUCTEM COCTOAT B
oBfnageHnn CTygeHTamMu OCHOBHbIMW MeTo4aMuM CTaTUCTUYECKOrO OMTMMAaribHOro CUHTE3a U
aHanmsa anropMTMoB NpUémMa Nofe3HbIX CUrHanoB Ha (PoHe LIYMOB.

KpaTtkoe copepxaHue (AuaakTuyeckue eanHULbI) y4ebHOM ANCLMUNIIUHBI

OcHoBHblE MOAENM NONE3HbIX CUrHANoOB B pagnocucTemax nepegadm nHdopmaumn. NHgop-
MaLMOHHbIE U HEMHGOPMAKLNOHHbIE NapamMeTpbl. CTaTUCTMYecKoe onMcaHne pacCMOTPEHHbIX
NnonesHbIX CUrHanoB. BHyTpeHHWE 1 BHELWHWE LWYyMbl MPUEMHBIX YCTPOUCTB. Tunbl nomex. 3a-
KOHbI pacnpegeneHus WwymMmoB 1 nomex. Npuém, kak 3agada Bolbopa pelueHnd. PaHgommnanpo-
BaHHblE N HEpPaHOOMM3NPOBaHHbIE NpaBuna Belbopa pelleHnin. baiecoBckne 1 MMHUMAaKCHbIE
cucteMbl banecoBckne anropuTtMbl 06HapyXeHusa n oueHnBaHus. ONTUManbHbIM NPUEMHUK By-
asopaa — [esuca. OnTumanbHbI NPUEM AEeTEPMUHUPOBAHHOMO curHana. CBoncTBa goctaToy-
HOW CTaTUCTUKN AETEPMUHMPOBAHHOIO CUrHana. QHepreTu4eckne n HeaHepreTU4eckne napa-
MeTpbl. ONTUManbHbIA NPUEM p/C CO CryYyanHOM HavanbHOW ha3on (paBHOMEPHOE U HEPaBHO-
MepHoe eé pacnpefeneHue). CBoncTBa A4OCTAaTOYHOM CTAaTUCTMKK P/C CO CriyYarHOW HavanbHOwm
dason.
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OnTumanbeHbIN NpUém heanHrytowero curHana. MegneHHole 3amupanus. beictpblie obwue 3a-

MupaHunda. CTpyKTypa 1 CBOMCTBA AOCTAaTOMHOW CTAaTUCTUKM NPy Npuéme heanHryroLero CurHa-
na.

Mprém nocnepoBaTenbHOCTU UMMNYIIbCOB — KOFEpeHTHas U HekorepeHTHas obpaboTka. bbicT-
pble U MearneHHble nykTyaumm npu npuémMe nocrenoBaTesibHOCTU UMMYNbCOB. BO3MOXHbIE
MeTOAbl MOCTPOEHUSI AOCTATOUYHbIX NPUEMHUKOB - KOPPENALNOHHBLIN NPUEM N hunbTpoBasa 06-
paboTka. OnTumanbHble 1 KBasnonTumasbHble ounbTpbl. OnTMManbHoe oBHapyXeHne CurHa-
noB. Kputepun HenmaHa - NupcoHa, naeansHoro Habnogarensa n 6anecosckumn kputepui. No-
cnegoBaTtenibHoe obHapyxeHue. CpaBHEHME MOMEXOYCTOMYMBOCTM NocrefoBaTesNibHOro obHa-
PY>XeHnsa n obHapyxeHunsa npu domkcnpoBaHHom Bbibopke. OBHapyxeHne AeTepMUHUPOBAHHOIO
curHana u y3KorMorioCcHOro pajguvocurHana co criydManHom HavarnbHoOW a3on U amnnuTygoun.
CpaBHUTENBHLIN aHanM3 NOMEXOYCTONYMBOCTM OBHapyXeHust aTux curHanoB. O6HapyxeHue
ObicTpodheauHrytowero curHana. MpubnmkEHHbIN pacdET xapakTepucTuk obHapyxeHus. Oc-
HOBHble METOAbl NOCTPOEHUS OLEHOK HEM3BECTHbIX NapamMeTpPoB CUrHana u X xapakTepucTuku.
Csonctea 0anMeCoBCKMX OLIEHOK MpU pasfnuyHbIX PyHKUMSX noTepb. MeTog mMakcumanbHOro
npasgonogobus. Meton manoro napameTtpa npu onpeaeneHnn XxapakTepucTuk OLEeHOK Makcu-
MansHoro npasgonogobus. MHgopmauymoHHas matpuua duwepa. AHomarbHble OWKnbKM oue-
HuBaHus. MpnbnNMKEHHbIE METOAbl pacyéTa BEPOATHOCTEN aHOMarbHbIX OWKMOOK. PacyéTr xa-
pakTEPUCTUK OLLEHOK MaKCcMMarbHOro npasgonogobus ¢ y4eToMm aHoMarnbHbIX OLWNBOK.

CDopma npomex(yTquoﬁ aTTecTaumn. 3adeT

Koabl popmupyembix (ccpopmupoBaHHbIX) KomneTeHumn: NK-1

b1.B.1B.3.1 U3ny4yeHune, pacnpocTpaHeHne N paccessHme pagmMoBOSH

Llenv n 3apa4n yue6HOM AUCLMNIINHbI:

YACHUTL (pn3nKy OPMUPOBaHUSA SFIEKTPOMArHMTHOIO MOSisi B AanbHEW 30HE pasfMyHbIX aH-
TEHH; AaTb NpeAcTaBreHne O CBA3N MeXAy aMMnuUTy4oN U MPOCTPAHCTBEHHOW CTPYKTYPOW Mo-
nsi ¢ paamepaMmy n opmMon nanyyaTens, a TaKkke ¢ amnnMTyaHo-a3oBbIM pacnpeneneHnem
byHKUMM BO3OYXOEHUS; M3Yy4nTb (PU3NKY MPOLLECCOB, NMPOUCXOOALMX Npu Andpakumm anek-
TPOMAarHMTHOrO NOJISI Ha NPOCTENLINX 06BbEKTax, U OCBOUTbL METOAMKY pacyeTa nons andpak-
UMM B pasHbIX 30HaX; MokKasaTb, YTO CPpeay PacnpOCTPaHEHUsT ANTIEKTPOMArHUTHOIO MO MOXHO
paccmaTpmBaTb Kak crieumanmM3MpoBaHHbIA NPOLECCOop, OCYLLECTBNAIOWNA onpeaeneHHbie Ma-
Tematunyeckune npeobpasoBaHua Hag nonem obbekTa AndppakumMm unn usnyyatens; ocBOUTb
METOAMKY pacdeTa nons andpakumm Nnockux 06beKToB B pa3HbIX 30HaX; 03HAKOMUTLCSI C OCO-
BGEeHHOCTAMM pacnpoCTpPaHEHNs PaguOBOSMH B pasfnUYHbIX cpedax; pacCMOTpeTb B3auMoaemn-
CTBUWE 3NEKTPOMArHUTHOro Nosisi ¢ paanonoKauMoHHbIMK paccemBaTensimMm 1 OCBOUTb METOLMUKY
onpegeneHnsa aeKTUBHON NOBEPXHOCTN paccesHus (IMP).

KpaTtkoe copepxaHue (auaakTuyeckne eanHuULbl) y4eOHOM ANCLUNIIUHBI

PewleHne BOSTHOBLIX ypaBHEHUN ANSA NMOCKMUX U cdhepmnyecknx BosH. CBoMCTBaA chepmnyecKkmnx u
NNOCKNX BOSH. MpOCTpaHCTBEHHbIN CAEKTP MIOCKNX BOMH. ONeMeHTapHble nsnyvatenm n nx
cBoncTBa. PelwieHne 3agayn o none B ganbHen 3o0He cMMMeTpuYHoro Bubpartopa. H n eé
aHanua. [NapameTpbl aHTEHH Ha NpUMepe ANeKTPUYECKoro BubpaTtopa. OTanoHHAa aHTEHHa.
Mone B ganbHen 30He. [1H, opueHTauma n WmpmHa rnaBHoOro nenecTka, ypoBeHb DOKOBbLIX fe-
nectkoB (YBJ1). CkannposaHue [1H. OceBoe nanyyeHune. OnTumarnbeHbIn n3nyyartens
Onpepenernne KHI n koadhduumeHtTa paccesiHusi — 3TafioHHOro uanyvatens ans pasnunyHbixX
pexumoB pabotbl. KHO gByxmepHbix aHTeHH. KoadbduumeHT ncnonb3oBaHmMs NOBEPXHOCTU —
KWI aHTeHH. PeweHne 3agayn o none B AarnbHEW 30HE aHTEHHbI CO cnadaloLllen K Kpasm am-
nNnTygon oyHKuMmM BO3OYXOEeHUA Tuna «KOCUHYC Ha nbegectane». AHanu3 OH, KHM, YBI,
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KWUI. BonHoBogHble nanydarenn. BrnvsHne ¢asoBbiX (MMHENHBbIX, KBagpaTUYHbIX, KyOnYeckux)
Ha napameTpbl aHTeHH. [pumepbl nsnyyarenen ¢ KBagpaTUYHbIMU (PA30BbIMU UCKAKEHUAMN
Nnosis B packpbiBe: PYNOPHbIE aHTEHHbI, 3epKarnbHble N NINH30BbIE aHTEHHbl CO CMELLEHHbIM U3
dokyca obnyyatenem. 3epkarnbHble 1 NNMH30Bble aHTeHHbI. PopmupoBaHme [JH B 30He PpeHe-
ns. MNocTpoeHre cneumnanuanpoBaHHbIX MPOLLECCOPOB Ha Gase 3epKanbHbIX U JIMH30BbIX aH-
TEHH, ocyLlecTBNALLWMX npeobpasoBaHne dypbe B peanbHOM BpeMeHU. BO3MOXHOCTb OOHO-
BpemeHHoro o63opa PJ1 uenen. ®asnpoBaHHble aHTeHHble peweTkn — PAP. OnpegenexHve no-
na B ganbHen 3oHe nepuoaundecknx ®AP. IH ®AP. Teopema o nepeMHoxeHun [OH aHTeHH
crnoxHon ¢opmbl. MHTepdepeHUnoHHble MakcuMmymbl [JH ®AP 1 cnocobbl ux nogasBneHus.
onekTpuyeckoe ckaHmposaHue [JH ®AP. ObnacTtb npocTpaHCcTBa, yvacTsylowasi B opMupo-
BaHUW nonda B MecTte npuema. NpuHumn lMonreHca-OpeHens. 3oHbl PpeHena M nx pasmep.
BrnivsHme HeoaHOPOAHOCTEN, PaCMONOXEHHbLIX B pa3HbiX 30Hax dpeHensi, Ha opMUpoBaHNe
curHana B mecte npuema. Audpakuymnsa anekTpoMarHUTHoro nonsd. KoadpduumeHT nepegayu um
UMNynbCHas xapaktepuctuka. NMpubnmxeHna npu pewweHun 3agad avdpakummn (M3nyyvyeHus).
Mpunbnuxenne dpeHens. Kputepun Penes. MNpubnuxeHne ganbHEn 30HbI U reOMeTPUYECKON
onTukK. Npannubl NpnbnmkeHnn. udpakums NIOCKMX BOMH Ha NonybeckoHeYHOM akpaHe. Pe-
WweHne 3agayvn. AHanus amninTygHOM CTPYKTYpPbl NOMs B 3aBUCMMOCTU OT MecTa pacnosioxe-
HUS NPUEMHON aHTeHHbl. dudpakuma nons Ha yskon wenu. LnnnHgpuyeckue BonHbl. Pacnpo-
CTpaHeHne paanoBoSH B cpede ¢ notepsaMn. KomnnekcHas guanektpuyeckasi NocTosiHHas. da-
30Basi NOCTOsIHHAsA M MOCTOSAHHAA 3aTyXxaHus Ans pas3nuyHbix cpeq. CkuH-adbdekT. Tponocde-
pa n eé BNuAHWEe Ha pacnpocTpaHeHne paguoBoriH. NoHocdepa. OTpaxeHne paguoBosiH OT
NOHN3NPOBAHHbIX CrnoeB. KpuTuyeckne n MakcumarbHble YacTOTbl MPU OTPaXXEeHUU paguoBOSH
OT noHocgepbl. MloHocdepHble ctaHumn. Addekt KabaHoBa. PacnpoctpaHeHne YKB Ha koc-
MUYeCKUX paanonunHmnsx. OCHOBHblE TUMbl KOCMWUYECKUX PagvosiMHUNA. oTepyn MOLLHOCTU Ha
Tpacce 3eMnsa-KkoCMOC, M3MeHeHue nonspusaumm BomHbl. OwnbKn, BHOCUMbIE aTMocepon
3emnu, B onpegeneHnn koopamHat o6bekToB B Kocmoce. Pagnocesasb ¢ ncnonb3osaHnem NC3.
Pagnocsa3b CO CNyTHMKaMM Ha BOCXOASILLEM y4YacTKe TPaekTopuu, Ha CTauMOHapHbIX opbuTax
N Npu BXOXOEHUN B MAOTHblE cnon atMmocdepbl. OTpaxeHne 1 npenomMneHne paguoBosiH Ha
rpaHuue pasgena Asyx cped. KoadduumeHTbl oTpaxXeHnsa Ansg BOSH ropu3oHTanbHOM U BEPTU-
KanbHOM nondpusaumn. NonHoe npenomneHne, nonHoe BHYTPEHHEE OTpaKeHwe anekTpomar-
HUTHbIX BOSMH. B3anmogencrame anekTpoMarHMTHbIX BOSIH C paccemBaTenamu. XapakTepuctTukm
paguoriokauMoHHOIO paccesiHusA: MOHOCTaTUYeCKoe N BuctaTtmyeckoe oTpakeHue, apdekTns-
Has NoBepxHOCTb paccesHus (IMNP) n 3aTeHeHus. OQuddysHble, 3epKkasibHble U Pe30HaHCHbIe
pacceuBaTenu. PagnonokaumoHHble paccemBaTtenu npocton dopmel. Onpeaenexme 3P npo-
BOASLWEN NNAacTUHKM U NEeHTbl, AUCKA, YrofikOBOro oTpaaTens, noryBoSIHOBOro BubpaTopa.
Brnectawme yyactkm pagnonokaunoHHblx Lenen. Cnocobbl YMEHbLUEHUS OTpaXkeHu nons ot
obbekToB. Mogynupytowme pagmosiokaumMoHHble pacceuBaTenu. Mogynaums anekTpoguHamu-
Yeckux napameTpoB paccemBartens — 3¢pdekTMBHLIM cnocob cenekumm paccesiHHOro curHana
Ha dpoHe noMmex. AMNIMTYgHas MOAYNAUMSA OMMNONBHONO oTpaXKaTens.

dJopma npome)KyTquoﬁ aTTecTaumn: 3aveTt

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

B3.B.[1B.3.2 LlndpoBoe moaenupoBaHme MH(POPMaLMOHHBLIX CUCTEM

Llenn v 3apaun yue6HOM ANCLUNIIUHDI:

Llenbto 1 3agadammn n3yvyeHusi Kypca SABMsieTCsl O3HAKOMIIEHME C MeTogaMu CTaTUCTUYECKOro
MOAENNPOBaHMA CryYyarHbIX BENUYMH, CrlyYanHbIX NPOLLECCOB U pagMocuctemM, obpabaTbiBato-
LLINX CTOXaCTUYECKME CUTHarbl, 03HAKOMIIEHNE C COBPEMEHHbLIMU CPEeACTBaMU CTaTUCTUYECKOTO
MOAEeNMpoBaHNSA
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KpaTkoe conepxaHue (AuAaKTMyeckue eauHULIbI) y4eO6HOW ANCLUNIIUHBI

BeposaTHoCcTHble Mogenu. MogenvpoBaHne paBHOMEPHO pacrpefesieHHbIX CryYamHbIX Benu-
4YnH. XapaktepucTtukmn [CY. PasbirpbiBaHne nonHoum rpynnbl cCoobiTui. MNprmep mogenmpoBaHns
cobbitun. MogenupoBaHne aunckpeTHbix CB Ha ocHoBe pasbirpbiBaHusi COObITUI. PeKkyppeHT-
Hble MeToabl dopmupoBaHua auckpeTHbix CB. MeTog obpaTtHbix yHKUMN, meToq HenmaHa.
MeTton cynepnosuuun . MopenupoBaHue rayccosckux CB: metop UIMT, meton n3otponHoro
BekTopa. MoagenupoBaHue HerayccoBckux CB ¢ ucnonb3osaHmem rayccosckux CB. Mogenupo-
BaHWe raycCoBCKMX BEKTOpPOB. CxeMa MoAennpoBaHUsa BEKTOPOB Ha OCHOBE YCIMOBHbIX MNOTHO-
cTen BeposaTHocTM Knaccudumkaumsa rayccoBckmx npoueccoB. Beibop wara guckpetunsauymm. Me-
TOA CKOMb3sILLEero cyMmmpoBaHus. PacyeT BeCcOBbIX KO3(MULMEHTOB hopMupytoLero usb-
Tpa. PekyppeHTHbIN MeTon oopMMpoBaHusS npoueccoB. MeTo OopTOroHanbHbIX pPasfnoXeHUN.
MpuHUMNBI HPOPMMPOBAHMUS HErayCCOBCKMX MPOLECCOB MyTeM HenvHenHoro npeobpasoBaHus
rayccoBcCkux. ®opMupoBaHMe KBasvrapMOHUYECKUX npoueccoB. MeTon CTaTUCTUYECKUX IKBU-
BaneHToB. MeTog KoMMNneKcHbIX ornbarowmx. MeTton nHopmaLMOHHOro napameTpa.

CDopma npomex(yTquoﬁ aTTecTauumn. 3aveT

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

B1.B.[1B.4.1 NMpubopbl n ycTponcTBa TBEpAOTENIbHOWN 3JIEKTPOHMUKN B MH(POPMALIMOHHbIX
cucteMax U TefleKOMMYHUKaumusax

Llenv n 3apayn y4ye6HOM AUCLMNSINHDI:

- O3HAKOMJIEHNE C OCHOBHbIMM TUMAMK NOMYNPOBOAHMKOBLIX NPMOOPOB 1 hrn3n4eckumm nNpo-
ueccammn, obecneymsaroLMMmn nx paboTty

- JaeTCcAa aHanm3 3NEeKTPOHHbIX MPOLECCOB B 06beMe NonynpoBOAHMKOB, B 9NEKTPOHHO-
AbIPOYHbIX Nepexoaax

- N3y4eHne MeToLoB NOCTPOEHUSA NPOCTENLLMX TENEKOMMYHUKALMOHHBIX CUCTEM U UX KOMIMO-
HEHTOB.

KpaTtkoe copepxaHue (auaakTuyeckne eanHULbI) y4ebHOM ANCLUUNIIUHBI

BeeneHue. Llenun n 3agaum kypca, nporpamma. Bknag ydeHbix-naypeatos HobeneBckunx npe-
MU B pasBuUTME TBEPOOTENbHOM ANEKTPOHUKUN. ["'eTeponepexoabl. 30HHbIE AnarpamMmbl reTepo-
nepexonoB Npv pasnmnyHbIX KOMOUHAUUAX LUMPWUHBI 3anpeLLeHHO 30HbI NONYyNPOBOAHNKOB.
®dusmka nosepxHoct n MANM cTpykTypbl. ObBnacte npoCTpaHCTBEHHOrO 3apsga. BonbT-
apagHble xapakrepuctukn ctpyktyp MAM. MAMM TpaH3aucTtop. ManocurHanbHble napameTpsl,
3KBMBaANeHTHas cxema n bbictpogencteme. MM TpaH3ncTop kak anemeHT namsatn. CBY none-
Bble TpaH3ucTopbl ¢ 6apbepom LoTTkn. Tupuctopel. OgHonepexoaHble TpaH3ucTopsbl. lMony-
NPOBOOHMKOBbIE Na3epbl, CBETOAMOAbI, Na3epbl Ha retepocTpyktypax. dortoanonbl n oTo-
TPaH3UCTOPLI, MaTpULbl POTONPUEMHUNKOB C 3apsaoBOKM CBA3bi. AddekT Xonna, KBaHTOBbLIN
adpekT Xonna

Mpnbopbl HAHOINEKTPOHWUKM ANSA KBAHTOBbLIX KOMMbIOTEPOB.

dopmMa NPoMeXyTOYHOM aTTecTauuun: 3avyeT

Koabl hopmupyembix (cchopmmpoBaHHbIX) komneteHumn: [1K-1

b1.B.[1B.4.2 KaHanbl nepeaaym nicopmaumm B CUCTeMax TeNieKOMMYHUKaLUn
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Lienn u 3apaym yuebHOM AUCLUUNIIUNHDI:

Llenb nayyeHus aucumninmHbl COCTOUT:

- B CMCTEMATM3aLUMN 3HAHUIN O BUAAX, XapaKTepUCTMKaX N OCOOEHHOCTAX KaHanoB nepegayn
MHdOpPMaLUK, NCNONb3yEMbIX B COBPEMEHHbIX CUCTEMAX TENEKOMMYHUKaL WA,

- B OBNageHMn MeTogamu CMHTe3a MoAdernen KaHanos nepegayn nHgopmauumm, 1 metogamm
aHanusa npeobpa3oBaHWi CUrHaNOB B KaHanax Ha OCHOBE 3TUX MOAENEN.

3apaun npenogaBaHns ANCUMMINHBI :

- Knaccudpukaums KaHanoB nepegadn MHopmMaunm, UCNonb3yeMblX B CUCTEMAX TENEKOM-
MYHUKaUWW,

- N3yyeHne m3nyeckmnx NpoLEeCccoB Npu pacnpocTpaHeHN CUrHaNoB B kKaHanax nepegadn nH-
dopmauuu,

- 3HAKOMCTBO C XapaKTepuUcTMKkaMm 1 0COBEHHOCTAMN pearibHbIX KaHanoB nepeaadn uH-
dopmauuu;

- U3y4eHne maTeMaTUYECKNX MOAEeNen KaHanos nepegayn nHdoopmawmm, NCNosnb3yeMbIX B CU-
cTemax TenekoMMYHUKaLUW;

- OBnageHne maremaTM4eckum annapaTtomM TEOPUM NUHENHbIX KaHanoB nepegayn nHgop-
MaLuuMu1, B TOM Y1Cre annapaTtoM CUCTEMHbIX (PYHKLNIA;

- N3y4yeHune obLumMx 3aKOHOMEPHOCTEN Npeobpa3oBaHNsA CUrHaNoOB B KaHanax nepegadn nH-
dopmaLmm, MCNoMb3yeMbIX B CUCTEMAaxX TENEKOMMYHMKaLNNA.

KpaTtkoe copepxaHue (AamaakTuyeckue eanHULbI) y4e6HOM ANCLMUNIIUHDI

MoHaTMe kaHana nepegayn uHdopmMauun. NMoHaTne mogenu kaHana. CogepxaHne mMoaenu Ka-
Hana. Bugbl mogenen kanana. NoHsaTMe cuctemHon oyHKUMKM KaHana. Knaccudukauusa dpuau-
YeCcKMx KaHanoB nepefaqv MHoOpMauumm B cucTemax TenekoMMyHuKauui. Buabl kaHanos ¢
HanpasnaLWMMN dnemMeHTamu (NMPOBOAHbLIX KaHanoB). MpoBOAHOM B Y3KOM CMbICIie KaHan u
ero xapakrepuctunkn. KoakcmanbHbli KabenbHbIN KaHan u ero xapakTepucTukn. BonokoHHo- on-
TUYECKUN KaHan 1 ero xapaktepuctukn. MNMoHsaTne BecnpoBogHoro kaHana. Buabl 6ecnpoBoa-
HbIX pagnokaHanoB. ATMOCEpPHbIN BOSTHOBOAHbLIN padnoKaHan n ero xapakrepuctnkn. Pagmno-
KaHan gnga csasm nof Bogow. PaguokaHan ¢ 3eMHOM (MOBEPXHOCTHOM) BOSTHOM M €ro Xapakrte-
pucTukn. Bngbl kKaHanoB ¢ nMoHocdepHon BosrHOW. PagnokaHan ¢ oTpaXeHHOW MOHOCKEepHON
BOJSITHOM U ero xapaktepuctuku. PagmokaHan ¢ MoHocdepHbIM paccestHueM M ero xapakrepu-
CTUKW. PagnokaHan ¢ oTpaXeHnem OT CrnefoB MEeTEOPOB U ero XapaKTepucTuki. Buabl kaHanos
C TponocdepHon BofHOW. PagunokaHan ¢ TponocepHbIM paccessHNEM N ero XxapakTepPUCTUKMN.
TponocdepHbIN BOMMHOBOAHLIM paguoOKaHan M ero xapaktepucTuku. PaguokaHan ¢ npsmoun
BOJITHOM U €ro xapakTepucTuku. Buabl kaHanos ¢ npsimon BorHOW. becnpoBogHOM ONTUYECKUI
KaHarn v ero xapakrepucTukn. becnpoBogHON ruapoakyCTUYECKUA KaHan u ero xapakTepucTuKu.
Buabl matemaTtmnyeckmx mogenen kaHanos nepegayvv nHgopmaumm B cMCTeMax TeNEKOMMYHU-
Kauun. [letepMnMHUPOBaHHbLIE MOLENN C NOCTOAHHBIMKU NapameTpamu. MnyrnbcHas xapakrepu-
CTUKa N nepegatoyHble (PYHKUMK KaHana. [eTepMUHMpPOBaHHbIE MOLENN C NepPEMEHHbBIMWU Na-
pameTpamu. IMnynbcHas xapakTepuctuka n nepefatoydHble yHKUnn kaHana.OgHovacToTHas
N OByX4YacTOTHas nepefaTtoyHble dyHKumW. MNMpeobpasoBaHme cUrHanoB B KaHane BO BpPeMEH-
HOM 1 YacToTHoM obnactu. CBA3b MOAEeNnM KaHana ¢ napameTpamu curHanos. Mogenu kaHanos
CO CnyYyanHbIMM napameTpamn. MatemaTuyeckme OXuaaHnsa CUCTEMHbIX (DYHKLUUIW KaHana n ux
dusmyeckmi cmbichn. NpeobpasoBaHne cpegHMX 3Ha4YEeHUI CUTHANOB B KaHamne co CryyYyanHbIMu
napametpamu. CrnyyamHble COCTaBfSIOWME CUCTEMHbIX (DYHKLMW KaHana n npeobpasoBaHue
curHanos B KaHarne. KoppernsumoHHble OYHKUUN CUCTEMHBIX (DYHKUMIW KaHana, ux gousnyeckum
cMmbicn. Mogenu kaHanoB C OrpaHUYEHUsIMU Ha CTPYKTYPY KOPPENALMOHHBIX (PYHKUMIA CUCTEM-
HbIX (PyHKUMIM KaHana. Mogenu criydarHbiX 3amMupaHui B KaHanax co CryYamHbIMU napameT-
pamun. CBs3b Mogenu kaHana ¢ napametpamu curHana. O600LieHHbIM paanokaHan. Ctatuctum-
YyecKne xapaKTepucTukm ormbatowen n dasbl curHana Ha Bbixoge 0606LeHHoro paguokaHana.

dopmMa NPoMeXyTOYHOM aTTecTauuun: 3aveT
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Koabl popmunpyembix (cchopmupoBaHHbIX) kKomneTeHumn: MNMK-1

b1.B.[1B.5.1 U3ny4yeHune n pacnpocTpaHeHne HeCUHyconaanbHbIX BOJH

Llenn v 3apayu y4e6HOM ANCLUNIINHDI:

Llenb kypca - 03HaKOMUTb CTYAEHTOB C TEOPETUYECKMMM OCHOBaMU MPUMEHEHUST HECUHYCOU-
AanbHbIX BOJH B MEPCMNEKTUBHbLIX paanodunanyecknx n pagmotTexHmyeckmx cuctemax. OcHoB-
Hasa 3agava Kypca - 03HaKOMUTb CTYAEHTOB C NepedoBbiMM KOHLUENMUMSIMU U MeTogamMu npu-
MEHEHUS HECUHYCOMAANbHbIX BOSH, Hay4YuTb MPUMEHEHUIO 3TUX METOAOB B HAay4YHOW U MHXe-
HepHon paboTe, 3KCnepuMeHTanbHbIX UCCeaoBaHusX, Npu pa3paboTke NepcneKkTUBHLIX pa-
ANOU3NYECKMX CUCTEM.

KpaTtkoe coaepxaHue (AnaakTuyeckue eanHULbl) y4e6HON ANCLMNIIUHDI

NcTtopnss nNpuMeHeHnss HeCuHycouaanbHbIX BOMH B pagnogusnyeckux cuctemax. MIx mecto B
cucteme mogenen konebaHun. O63op obracten NpUMeHeHUss HeCMHycomaarnbHbIX BOSH. Mpu-
YWHbI. NOBbILUEHNS BHUMAHUSA CNELNanucToB K HerapMoHudecknm konebaHmsm. OCHOBHbIE MNo-
HATUA K onpegerneHus. NpocTenwne mMogenn CBEPXLMPOKOMNOSOCHbIX curHanos. KonebaHus
6e3 Hecywen. CnHycomaaneHble Hecylwme. HecnHyconganbeHble Hecywme. Moaynauusa v ge-
MOAynsauna HeCuHycomnganbHblX KoriebaHun. AsneHne pesoHaHca Asis HerapMOHUYECKNX Kone-
6aHun. CocpeaoTOYeHHbIe pe3oHaHCHbIe Lenu. PacnpegeneHHble pe3oHaTopbl HerapMoHuYe-
cknx konebanun. [Ounonb [epua. AHTEHHble peweTkn mn3 agunonen [epua. YacToTHo-
He3aBMCUMble aHTeHHbI. [lornoweHne pagnoBoriH B aTMocdepe. PacnpocTtpaHeHue anekTpo-
MarHuUTHbIX BOMH B Mopckor Boge. LLymbl B pas3nuyHbix cpegax. TunoBas cxema npueMHuKa
HecuHycomaanbHbiXx konebaHun. CekBeHTHbIN NpeobpasoBaTtenb. CekBeHTHble unbTpbl. Ouc-
KpumMuHatop dopMbl konebaHun. MNpumeHeHne HecuHycouaasrbHbIX BOSIH B CUCTEMax CBS3MW.
lMpuMeHeHre HecHycouaanbHbIX BOMH B paguornokauun. [MpuMeHeHwe ans nccneaoBaHus
00beKTOB paamonandeckumMmm metTogamu.

CDopma npome)KyTquoﬁ aTTecTaumn: 3a4eT

Koabl popmupyembix (ccpopmupoBaHHbIX) KomneTeHumn: NK-1

B1.B.[1B.5.2 OcHOBbI MOOGUJILHBLIX CUCTEM CBSI3UN

Llenv n 3agaun yue6HOM QUCLMNIINHI:

dopmmpoBaHne NpeacTaBneHnss CTYAEHTOB O COBPEMEHHbIX MOOWIbHbIX cUCTEMax CBs3W. B
AaHHOM Kypce uayyarTcsa paamodumsnyeckne oCHOBbl MOCTPOEHMUS MOOUIBbHBIX CUCTEM CBA3M,
apxuTekTypa M (PyHKUMOHMPOBAHME CUCTEM MEepPCOHAarbHOro Bbl30Ba M COTOBOW CBA3W. Pac-
CMaTpPMBAKOTCA NEepPCrnekTUBbI Ppa3BUTUSA TENEKOMMYHUKALMOHHBIX CUCTEM.

KpaTtkoe copepxxaHue (auaakTuyeckne eanHuULbl) y4eOHON ANCLMUNIIUHBI

Besenenne. ObOLWmne cBegeHus o ceTax noaBMXHOM cBsA3W. Cuctembl NengXMHroesom cesasn. Mc-
TOpUS Pa3BUTUA CUCTEM COTOBOW MOLBMXHOM CBA3N. PYHKUMOHANbHAsA CXema CUCTEM COTOBOM
cBA3n. ANroputMm (pyHKunoHupoBaHus. CoTtoBble cTaHgapTbl GSM. YnnoTHeHWe u MHOXe-
CTBeHHbIM gocTyn. OpraHu3aums (OU3NYEeCKNX U JNIOrMYEeCKMX KaHanoB B COTOBbLIX CTaHOapTax
GSM. CoTtoBble ctaHgapTel CDMA. dusnyeckme n normyeckune kaHanbl. Pnsnyeckne npmHUUNGI
KOOVPOBaHMWS aHarnorosbliX UCTOMHUKOB. KogupoBaHue kaHana. MpuHuunsl nomMexoycTon4msoro
KoampoBaHusa. bnokoBble u uMknuyeckme kogbl. PopmmpoBaHme curHana B pagmokaHane. Me-
Toabl undposor moaynsumm. OcobGeHHOCTU pacnpoCTpaHeHUs pPaguvoBONH B CUCTEMax MO-



78

OunbHOM cBA3W. MartemaTudeckue mMoAaenu pagvonuHui. Mogenb pacnpocTpaHeHus paguno-
BOJTH B NMpocTpaHcTee. PacyeTt ypoBHsa curHana. [1synydeBas mogens. [Audpakuns pagnoBorH
Ha NpensaTCTBUN. BEpOATHOCTHLIN XapakTep pacnpocTpaHeHNs pagnoBOSH B YCNOBUAX ropoaa.
OntumanbHble MeToabl Aemoaynauuun. Kpuntorpaduydeckme cnocobbl 3almTbl MHopmauun B
COTOBbIX cuctemax cBa3n. OCoBEHHOCTM PYHKLMOHNPOBAHUS CNYTHUKOBBLIX CUCTEM CBA3W. [la-
KeTHas nepejadva faHHbIX M goctyn B Internet B cuctemax mobunbHon cBsasu. [epcnekTuBbl
pas3BUTUS COBPEMEHHbIX CUCTEM MOBOWIIBHON CBA3WN.

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

Koabl popmupyembix (ccpopmupoBaHHbIX) KomneTeHumn: NK-1

B1.B.1B.6.1 Pagnodunsnyeckme metoabl

Llenu n 3apayn y4ue6HOM AUCLMNIINHDI:

YyebHas aucumnnunHa «Paguodusmyeckne Metogbl» CTaBUT CBOEW Lenblo unsydeHne uaun-
YECKMX OCHOB paguMou3vKM U MPUMEHEHUS pPaanodU3NYeckmx MeToaoB B pasnunyHbIX 06-
nacTax Haykn U TEXHUKN, MeanuuHe, 3KONOoruu.

OcHOBHbIe 3aga4m OUCLUMNINHbI:

— MW3Y4UTb 9KCMEepUMEHTasbHble OCHOBbI PaguvoU3NKN KU pacCMOTPeTb SABMEHUs, paauo-
dunamyeckme meTobl, Hawealwme CBoe NPUMEHEHNE B HayKe, TEXHWUKE, SKOMOrMN N MEANLMHE;
— YCBOUTb OCHOBHbIE MOHATUS pagmou3nkm, OCHOBbI paanoduanyecknx MeTogos uccrnegoBa-
HUA N ONArHOCTUKMN.

KpaTkoe cogepxaHue (AuAaKTnyeckme eauHULbl) y4eOHOM AUCLUMNNNHBI

MpeameT u 3agayn pagmodmsnkn. Bo3aMOXHOCTb MNPaKTUYECKOro NpUMeEHeHns pagnocdusn-
YeCcKnx MeTOAOB B 3Konormm n meauumHe. [OuanasoHbl pagmoBornH. Obwasa xapakrepuctuka
BbICOKOYACTOTHO-TEPMMYECKOro aHanusa. dmnsmyeckme OCHOBbI MeToda. Buabl sueek, npwu-
MEHSIEMbIX MPU BbICOKOYACTOTHOM aHanu3e. OKBMBANEHTHbIE 3MEKTPUYECKME CXEMbl SYENKN.
dusmyeckne npouecchbl, npoucxoaslime npu BbICOKOYACTOTHOM aHanuide. CKUMH-3GdEKT.
dakTopbl, BAUAKOLWNE HA TOYHOCTb W3MEPEHUN. JkpaHupoBaHue. MeToabl KOMneHcauun pa-
ANON3NYYEHNO (AaHU3OTPOMHbIE, aKTUBHbIE, HENUHENHbIE). [ManeKkTpuyeckne n MarHuUTHble
csonctea buonornyeckmx cpen. [lMpoHyuaemocTb Buonormyeckux cpeg Ansa pagvovsnyde-
HUS.

dJopma npome)KyTquoﬁ aTTecTaumn: 3a4eT

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

b1.B.[1B.6.2 TeopeTuyeckme oCHOBbI paguoOTeXHUKN. HacTb 2

Llenv n 3apayn y4ue6HOM AUCLMNIINHDI:

dhopmMmpoBaHMe y CTyOEeHTOB KOMMMEKca 3HaAHUA, YMEHUIA U HaBbIKOB MO TEOPUM PagnoTEXHU-
YecKux Lenen u curHanos, oOyvyeHMe mMeTogaM aHanm3a U OCHOBaM CUHTE3a paguoTexHude-
CKMX YCTPOWCTB, a TakkKe MeTodaM W3MEPEHUs XapaKTepUCTUK PagUOTEXHUYECKMX LiEnemn.
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(maBHasa 3agaya - ycBOEeHMEe OCHOBHbIX METOAOB aHanmMs3a U CMHTe3a CUrHasnoB B NIMHENHbIX pa-
anouensx, oBrnageHne HaBblkaMn U3MEPEHNA BPEMEHHbBIX U YaCTOTHbIX XapakKTEPUCTUK NINHEN-
HbIX Lenemn.

KpaTtkoe copepxaHue (amaakTunyeckne eauHuULbl) y4eOHOM ANCLMNIIUHDI

[Mpeobpa3oBaHne cuUrHanoB B HESIMHEWHbIX paguMoTeXHUYeckux Lensx. besbiHepunoHHble He-
nMHerHble npeobpa3oBaHMs CUrHanoB. BHeLHMe XxapakTepuCTUKU BGe3bIHEPLUMOHHBIX HENu-
HEeWHbIX 3nemMeHToB. KyCOYHO-HenMHenHas W CTeneHHas annpokCUMauus XapakTepucTuk
HEeNUHENHbIX anemeHToB. CnekTpanbHbii COCTaB Toka B 6e3blHEPUMOHHOM HENMHENHOM
anemMeHTe Npu rapMOHUYECKOM BO3AeNCTBUWN. HenMHenHbIe CKaXXeHUs B yCunuTene ¢ pesu-
CTUBHOW Harpyskon. HenvHenHble pe3OHaHCHble YyCUNUTENn U YMHOXWUTENuU 4vactoTbl. besbl-
HEPUMOHHbIE HenvHerHble Nnpeobpas3oBaHns CyMMbl rapMOHUYECKUX curHanos. [lpuHumn pa-
60Tbl HENMMHENHOro pe3oHaHcHoro ycunutens. KonebaTenbHasi xapakTepuctuka ycunuTens.
KoadhdpumumeHT nonesHoro pencteuma ycunutend. [MpuvHUMN pe3OHaHCHOro YMHOXWUTEeNs 4a-
cToTbl. KOMOMHaAUWOHHbIE 4acTOTbl MpU MNONMUrapMOHUYECKOM BO3LENCTBUN HA HENTMHENHbIN
3rIEMEHT CO CTENEHHOW XapaKTepuctukon. AmMnnutyaHas moaynsaumsa. [eTtektuposaHne am-
NAUTYOHO-MOAYNMPOBaAHHbBIX curHanoB. [lpuvHumn paboTbl amnnutygHoro mopynatopa. [lo-
nydyeHne curHanoB ¢ GanaHcHon mogynsauuen. MNMpuHuun getektupoBaHmsa AM- curHana. Yr-
noeas moaynaumsa. [eTekTMpoBaHWe CUrHamoB C YrroBon mogynsumen. [lonydeHne curHa-
nos c yrnoson moaynsumen. lMpuHumn padoTbl ¢as3oBOro M 4YacTOTHOro AeTekTopoB. [lo-
CTOMHCTBA W HeAOCTaTKU YacCTOTHbIX [AeTekTopoB C npeobpasoBaHnem UM B AM n B OM.
MpeobpasoBaHMe CUrHaNoOB B NIMHEMHbIX NapameTpudeckux uensax. lNpoxoxaeHne curHanos
Yyepe3 pes3nCTUBHblE napameTpudeckue uenwu. [NpeobpasoBaTenb YyacTtoTel. [loHATME napa-
mMeTpudeckon uenun. CnekTp Toka B napamMeTpuyeckoMm pe3nCTUBHOM OBYXMNOSOCHUKe. Pea-
nms3auusa napameTpuyeckux pesvCTUBHBIX 3neMeHToB. [peobpasoBaHue 4acTOTbl, CUHXPOH-
Hoe geTekTupoBaHue. [NpuHUMNBLI NapaMeTpuyeckoro ycurneHusl. JHepreTudeckme CoOOTHOLLe-
HUS B MapamMeTpuyecKkux peakTUBHbIX anemMeHTax. Cxema 3amelleHnsa napameTpu4ecKoro
KoHOeHcaTopa. Peanusauvs napameTpuyecku YynpasrnsieMblX peakTUBHbIX anemeHToB. Oa-
HOKackaZHbI napameTpuyeckui yeunmtens. AKTUBHbIE Lienn ¢ oBpaTHOM CBA3bIO U aBTOKOMe-
bartenbHble cuctembl MNepegatoyHas QYHKUMA JNMHEWHOW CUCTEMbI C OOpaTHOM CBA3bIO.
MpumeHeHne obpaTHOM CBA3N B paguoTEXHUYECKUX YCTPONCTBax. [onoxutensHas n otpuua-
TenbHaa obpaTtHas cBA3b. icnonb3oBaHne 06paTHOM CBA3U ANS YNyYLWEHUS XapakTepucTUk
ycunutenen. YCTOMYMBOCTbL Lenen ¢ obpaTHoM cBA3bio. Kputepuit ycTtonumBocTn. AKTUB-
Hble RC — dunbTpbl. OnepaumoHHbI  yeunutens. [puHumMn noctpoeHnst aktmBHbIX RC —
uenem Ha OCHOBe ornepauuoHHoro ycunutens. MacwTtabHbin yeunuterns. AHanorosbii UHTe-
rpatop. GunbTp HWKHUX YacToT. ABTOreHepaTtopbl FapMOHWYECKMX KonebaHwun. Ycnosus
BO3bYyxaeHus konebaHun. CamoBo3byxageHne aBToreHepatopa C TpaHcdopmaTopHOM 06-
paTHOM CBA3blD. TpexToyeyHble aBToreHepaTopbl. ABTOreHepaTtopbl rapMOHMYECcKux koneba-
HUN. CTauuoHapHbIi pexnm paboTbl. MeToa YKOPOYEeHHOro ypaBHeHusi. CpefHss KpyTu3Ha
aKTMBHOIO 3nemMeHTa. 3aBUCUMOCTb pexmnma BO3byXaeHust aBToreHepatopa OT Bblbopa
paboyen TOYKM aKTUMBHOIO 3feMeHTa.

dJopma npome)KyTquoﬁ aTTecTaumn: 3a4eT

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

B1.B.[1B.7.1 OcHoBbI KpunTorpacdum

Lienn u 3apaun y4eb6HOM AUCLUNIIUHDI:
[MO3HAaKOMUTb CTYAEHTOB C OCHOBaMU LUMGPOBAHUA U 3awWmnTbl MHpopmaumn. [locrne npoxox-
AEeHUs Kypca CTyOeHT [OOfKeH 3HaTb OCHOBbl METOAOB WUdpoBaHUA MHpopMaumm c pas-
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MIMYHBIM  YPOBHEM KpUNTOCTOMKOCTU. CTyQeHT [OofKeH yMeTb NporpamMHO peanv3oBaTb
BbILLEYNOMSAHYTbIE MeToAbl.

KpaTkoe conepxaHue (AuAaKTnyeckme eanHULbI) y4eO6HOM AUCLUMNINNHBI

OcHoBbI HhOPpMaLMOHHON Be3onacHOCTU U 3almTa nHdopmMaumn. ctopus kpuntorpadun.
OcHoBHble TepMuHbI 1 onpegenennd. Knaccndpumkaumsa wndpos. Wndpbl 3ameHs!. Wndpbl ne-
pecTtaHoBku. LLUndpbl rammupoBaHms. KombuHnpoBaHHble wndpsbl. LLindpoBaHue ¢ oTKpbITbIM
Knroyom. Xew-gyHkumn. Kpmuntorpadumyeckne npoToKosbl. NPOTOKOSbI 0OMeHa Krtovamu. lNMpo-
TOKOMbl ayTeHTUdUKaumMm (MgeHTudukauum). NMpoToKosibl SNeKTPOHHOW LMpOoBOM NOAMUCHK.
OcHoBbl kpuntoaHanuaa. CteraHorpadusa. KogmposaHne nHgpopmaumn.

dopma NpomMeXyTOYHOM aTTecTauuu: 3aveT

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

B1.B.[1B.7.2 TexHn4eckue cpeacTsa 3aWwmTbl UHTENIEKTyanbHOM COOCTBEHHOCTH
Llenv n 3apayn y4ue6HOM AUCLMNIINHbI:
N3y4yeHne OCHOB MNOCTPOEHUS noacucTeM 3alimtbl  MHOpMauMm B MHGOPMALMOHHO-
KOMMYHUKALMOHHbBIX CUCTEMAX Pa3fNIMYHOrO0 Ha3Ha4YeHusi, OCBOEHNE MPUHUMMNOB (PYHKLMOHUPO-
BaHWA COBPEMEHHbIX CUCTEM MAEHTUMKALNN N ayTeHTUMKaumnu.
KpaTtkoe copepxaHue (AuaakTuyeckue eaAMHULbI) y4eOGHON ANCLMNIIUHDI
KoHuenumsa TexHndeckom 3awmtbl tHopmMauuun. IHdopmaumsa kak npegmeT 3awmTbl. ICTOYHU-
KM OMacHbIX CUrHanoB. TexHuyeckue KaHarnbl yTeykn nHgpopmaumm. Metoabl oObIBaHUS WUH-
dopmauumn. MeToabl MHXEHEPHOWN 3aLUUThbl U TEXHUYECKON OXpaHbl 06beKToB. MeToabl CKpbITUSA
nHdopmauum n ee Hocutenen. CpeacrtBa TexHndeckom passegkn. Cpeacrea npeaoTBpalLeHus
yTeYKM MHOpMaLUMN NO TEXHMYECKMM KaHanam.
Pdopma NnpomMeXKyTOHHOM aTTecTauum: 3ayeT

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

B1.B.[B.7.1 3awmTa nicpopmaumm B MUKPOINEKTPOHUKE

Llenv n 3apayn y4ue6HOM AUCLMNSINHDBI:

KpaTtkoe copepxaHue (aumaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

dJopma npome)KyTquoﬁ aTTecTaumn: 3a4eT

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



81

MpunoxeHue 4. AHHOTaUMKM NporpamMm NpPaKkTUK
YyeOHas BbluuCnUTENnbHasa npakTuka

1. Uenun y4ye6HOM BblYUCNUTENBHON NPAKTUKU

Llenamun yyebHOM BbIMNCIIMTENBHON NPAKTUKN ABMNSAOTCSA: 3HAKOMCTBO C OpraHu3aumen
HayYHbIX uccrnegoBaHun B nabopaTopusx yHuBepcuTeTa, NPOMUNLHBIX Hay4YHO-
nccnenoBaTenbCKUX MHCTUTYTOB, HAyYHO-UCCe4oBaTeNbCKUX N MPOMBILLIEHHbIX Op-
raHu3auumn, 3akpenneHue u yrnybneHne 3HaHuM U YMEHWI, NosTlydYeHHbIX B npouecce
TeopeTudeckoro obyvyeHms B pamkax y4yebHoOro nnaHa; oopmMupoBaHMEe 3INEMEHTOB
obLeHay4HbIX, coLMaribHO-NIMYHOCTHBIX KOMNEeTeHUM; npuobpeTeHne npakTn4ecKmnx
HaBbIKOB, KOMMETEHUUWI, a Takke OrnblTa CaMOCTOATESNIbHOM NPOodeCCNOHaNnbHON aes-
TEeNbHOCTU, CNOCOBCTBYIOLLMX YCMELLHOMY OCBOEHUIO CheunanbHbIX UCUUNIIUH, U3Y-
YaeMbIX Ha NocnenyLwmx Kypcax B COOTBETCTBUMM C TpeboBaHMAMM U KBanudukaum-
OHHOM XapakTtepucTukon Bakanaepa, yctaHoBreHHbiMM ®IOC BIMO no HanpaBneHuto
03.03.03 Pagnouamka, Ha OCHOBE N3y4EHUS COBPEMEHHOIO NPUKINagHoro 1 crneuna-
NN3NPOBAHHOIO NPOrpaMmMHoro obecnevyeHus.

2. 3apaym y4eOHOM BbIMUCNIUTENbHOWN NMPaKTUKU

3agayamy y4eBHOW BbIYUCIIMTENBHON NPaKTUKN ABMSIOTCS:

- 03HaKOMJIEHNE CTYAEHTOB C BblYMCNMTENBbHBIMU MOLLHOCTSAMU Kadeap paanodusnkm n anek-
TPOHUKY;

- NPaKTU4YeCcKoe OCBOEHME ONepaLMOHHbIX CUCTEM U COBPEMEHHbIX KOMMbIOTEPHbLIX 060M0YEK;

- 3aKpensieHne u pacluMpeHne HaBbIKOB UCMONb30BaHMS NAKeTOB NPUKNagHbIX MPorpamm;

- O3HaKOMIEHME CO crneunanM3nMpoBaHHbIMKU NakeTaMmyM MporpaMmM KOMMbOTEPHOro MoAenmMpo-
BaHWUSI U NPOEKTUPOBAHUS;

- co3gaHne u oPopMIeHNe OTYETOB.

3. MecTto y4ye6GHOM BbluUCUTENBLHOM NPakTUKKN B cTpykType OOl 6akanaBpuata

YyebHasa (BbluMcnuTenbHasa) npaktuka GasupyeTcs Ha cnegylowmx pasgenax yvyebHoro
nnaHa: ryMaHUTapHbIN, counarnbHbIA U SKOHOMUYECKUI LMK, MaTeEMaTUYEeCKUIN N eCTECTBEHHO-
Hay4HbIN LMK, NPOdeCCMOHanbHbIN LMK, a Takke Kypcax, NpeallecTBYOLWNX NPOXOXKAEHUIO
AaHHOro Buaa npakTuku: Matematuyeckuin aHanus, AHanutudeckas reomeTtpus u JlnHenHas
anre6pa, HdopmaTunka, ANropntmbl 1 S3bIKM NPOrpaMMUPOBaHMS.

[nsa npoxoxaeHus y4ebHOM (BbIMMCIUTENBbHOM) NPAKTUKN CTYAEHTbI LOMKHbI:
3Hamb:

- OCHOBHbI€ NOHATUS U METOAbl MaTeEMaTUYECKOro aHanu3a;

- OCHOBHbI€ NMOHATUS U METOAbI aHANUTUYECKON reoMeTPUN N NIMHENHOW anrebpbl;
- Napagnrmy o6bLEKTHO-OPUEHTUPOBAHHOIO NPOrPaMMUPOBAHNS;
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- JOCTOMHCTBA M HeOOoCTaTKM pPasfnuyHbIX BUOOB KOMMNbIOTEPHOW rpadomKkn, LBETOBbIE MOoAe-
nn, nanutpbl, dopmaTbl XpaHeHnst rpacukm ¢ BO3MOXHOCTBIO MPUMEHEHUS pa3fnYHbIX anro-
PUTMOB CXaTus, BO3MOXHOCTU COBPEMEHHbBIX PEAAKTOPOB;

- 3Tanbl pa3paboTkn NporpaMm 1 OCHOBHbIE MOHATUS CTPYKTYPHOrO NpOorpaMMmnMpoBaHnS;

- cnocobbl OpraHM3aunMn OaHHbIX;

- OCHOBHbIE 3reMeHTbl A3blka C++;

yMemsn:

- NPUMEHATb MaTeMaTU4eckne MetToabl, PU3MYECKUE N XMMUYECKME 3aKOHbl AN peLLeHuns
npakTU4eCcKnx 3agav;

- MPUMEHATb METOAbl aHaNMTUYECKOW FreoMeTpuM U NUHEnHon anrebpbl Ans peleHus
NpakTUYeCcKnx 3agav;

- NPUMEHATb CpeacTBa  KOMMbIOTEPHOM  rpaduku  ansg  opopMneHna  Hay4Ho-
nccnepoBaTenbCckmx, GakanaBpcknx paboT, Ana Bu3yanusaumm OaHHbIX, MOSyYEHHbIX B NPO-
dreccnoHanbHON OeATENbHOCTH;

- paspaboTtatb 3 EKTUBHbBIN anropuTMm,

- BbibpaTb COOTBETCTBYIOLLMNE A3bIKOBbIE CPEACTBA,

- onpenennTb CTPYKTYpy obpabaTbiBaeMbiX AaHHbIX;

- HanNMcaTb U AOKYMEHTMPOBATb HAAEXHYIO N NErko MoanduuUmMpyemMyro nporpammy

grnademn:

- METOAAaMM MHTErpanbHoOro un anddepeHunansHOro CHUCIEHNS;

- MeTo4aMM aHanNTUYEeCKON reoMeTpun U NMNHENHON anrebpbl;

- HaBblkaMn paboTbl C COBPEMEHHbLIMU CpefaMn CO34aHUA OOBLEKTHO-OPUEHTUPOBAHHbIX
nporpamMmm, cpeactBaMm KOMNUAMPOBaHMSA, KOMMOHOBKN U OTNAaaKW;

- HaBblkaMu paboTbl B pacTPOBbIX N BEKTOPHbIX pedakTopax rpadouku;

- NpeacTaBneHNnaMM O B3aUMOCBSA3N ANCUUNIIMH cneumanu3ayum, o NofHOM LIMKIEe U3roTos-
NEHNSA NHTErpanbHbIX CXEM.

B pesynbtate npoxoxaeHus y4eOHOM BblMUCNNTENBbHOM NPaKTUKK CTYAEHThI npuobpeTatoT
3HaHUSA, YMEHUA U HaBblKK, HEOOXoOuMble AN OCBOEHMS AUCUMNNUH NPOodeCCMOHanNbHOro
LMKna v AucumnniamH npoubHONM.

4. ®opmMbl NpoBeAeHUA Y4eOHON BbIYUCIIUTESNTbHOW NPaKTUKN

Y4yebHaa BbluMCAUTENBHAsS NpakTUKa NPoBOAUTCSA B (pOpMe YCTAaHOBOYHbLIX NEKLNNA, SKCKYpP-
CVI MO Hay4YHOo-Obpa3oBaTenbHbIM NogpasneneHnsm n nabopatopuam BIY, BbinonHeHusa 3aga-
HUW.

5. MecTto 1 Bpemsi npoBeAeHUA y4eOHON BbIYUCIUTENTIbHOW NPaKTUKKN

YyebHas BbluMCnMTENbHAsA NpakTMka NpoBoANTCA B nabopaTtopusx kadeap pagnodunsnkm n
3MEKTPOHUKM bmsnyeckoro dakyneteta BIY.

O6Lwasa TpyaoemMkocTb y4ebHOM NpakTukmn coctaBnsaeT 3 3a4eTHbix eamHmubl (108 yacos).
Bpemsa npoBefeHnsi y4ebHOM BbIYMCUTENBHOM NPAKTUKK - NOcne 3 Kypca B UIOHEe-une me-
caue (2 Hegenwu)

6. POpMbl NPOMEXKYTOYHOM aTTecTauum (Mo utToram NPoM3BOACTBEHHOM MPaKTUKKU) —
3awmTa oTyeTa, 3a4eT

7. Koabl hopmupyembix komneteHumn: OlK-3, INK-3
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n pon3BoacTBeHHasaA Hay4YHO-UccrneaoBaTtesibCKasa NpPakKTuka

1. Uenu u 3agauv npousBoACTBEHHOW NPaKTUKKN

Llenb npoun3BOoACTBEHHOM MPaKTUKM COCTOMT B O3HAKOMIEHMSI CTYAEHTOB C Bugamu Gyayuien
npodeccrmoHanbHON AeATeNbHOCTU (MPOEKTHOW, OpraHM3auUMOHHO-TEXHONOIMYECKON, NPOM3BOa-
CTBEHHO-YMNpaBfeHYeCcKkon, Hay4HO - UccrneaoBaTenbCkon U T. MN.), POPMUPOBAHUS MPaKTUHECKNX
HaBbIKOB, YMEHWW, NpUOBpeTeHnUss  OnbiTa  BbINOMIHEHUS  WHXEHEPHbIX U Hay4Ho-
nccnegoBaTenbCkux paboT, MPUMEHEHUN COBPEMEHHBIX paanodmanyeckmx 1 MHPOPMaLNOHHBLIX
TEXHOJSOTUN.

2. Bpems npoBeaeHuUsi NpoM3BoACTBEHHOWN NMPaKTUKU
Cpoku npoBegeHUsa NpakTUKW: MNpakTUKa NpoOBOAMTCH B BOCbMOM CEMECTpe Mocrne 4eT-
BEPTOro Kypca B vtofie-aBrycte MecsiLue npoaormkKUTenbHOCTb NpakTukn 2 Hegenu (108 yacos/3
3erT).

3. ®dopma npoBeAeHUsA NPOU3IBOACTBEHHOWN NMPaKTUKU —

[MponssoacTBEHHAs NpakTMka NPOBOANTCA Ha Kadpeape paamodunsnkm BopoHeckoro roc-
yHuBepcuteTa, B HYWN domsmkm BopoHEXKCKOro rocyHnBepcuTeTa, Ha NnpeanpusaTmsix pa-
ANO3NEKTPOHHOW MPOMBbILLSIEHHOCTW.

4. CopepxaHue NponM3BOACTBEHHOW NPaKTUKN

OO6Lwee 3HaKOMCTBO C MECTOM NPOBeAeHNsI NMPaKTUKN. HCTPYKTaXx No TeXHMKe Ge30MacHOCTW.
OcBoeHue TeopeTnyeckunx, NPUOOPHBLIX N KOMMbIOTEPHBLIX MHCTPYMEHTOB.

PaboTbl N0 HayanbHOMY aTany uccnegoBaHus, paboTbl MO CpeanHHOMY aTany UccrnegoBaHus,
paboTbl MO 3aKMIOYNTENBHOMY 3Tarny UCCreaoBaHuS.

Bo BpemMsi npoBeaeHnsi Npon3BOACTBEHHOM MPAKTUKN UCMONb3YOTCA cneaywme TeXHo-

norum:

- NpMOOpPHLIE U3MEPEHNSA aHanoroBbIMM Npudopamu;

- NpnBOopPHLIE N3MEPEHUS LG POBLIMU Npnbopamu;

- aHanNUTN4YecKme BblMUCNEHWS, B TOM YNCIE KOMMbIOTEPHbIE;

- YUCTEHHbIE BbIYUCIEHNS], B TOM YMCIIE KOMMbIOTEPHbIE;

- aHanoroBoe MOAenvMpoBaHWe MpoLeccoB M YCTPOWCTB MOCPEACTBOM CO30aHWUS MakKe-

TOB;

- uMchbpoBOE MOAENNPOBAHME NPOLECCOB U YCTPONCTB Ha KOMMbIOTEPE.
MpegycmaTtpmBaeTcs NPoOBEAEHNE CaMOCTOSATENbHON paboTbl CTYAEHTOB NMof KOHTporieM npe-
nogasatens. OcyulecTBnseTcs obydeHne npaBuiam HanUCaHUs Hay4YHbIX OTYETOB U TPEHMU-
POBKW AOKNaAoB O pe3ynbTatax MCCneaoBaHUn.

NHavBugyanbHble 3a0aHUsA Ha BeCb Nepuo NPOM3BOLACTBEHHOW NPaKTUKX nNpeanaratoT-
Csl KakgoMy CTyOeHTY ero HayyHbiM pykoBoautenem ot kadegpbl. CTyaeHTam Heobxogmmo
BECTWN NOAPOOHbIN OHEBHUK NPAKTUKKN, HE CTECHATLCA 3adaBaTbh NpenofasaTernito BONPOChl AN
yrny6neHHoro NoOHMMaHNsa KOHKPETHbIX NpobnemM pagMouankm n paguoTexHuku. [ns nonHoro
NOHMMaHNA mMaTepuana crnegyeT akTMBHO MCMOMb30BaTh KOHCYMNbTaLMKU C HAy4YHbIM PYKOBOAM-
Tenem.

5. ®opMbl NPOMEXYTOYHOWN aTTecTauum (MO UToram NPOU3BOACTBEHHOMW MPAKTUKU) —
3awmTa ot4yeTa, 3a4eT

6. Koabl hopmupyembix komneteHumn: 1K-1, MK-2, MK-5
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n poun3BoacTBeHHas npeaanniioMHas npakTuka

1. Uenu n 3agauv nponsBoACTBEHHOW NpeaaunIIOMHON NPaKTUKK

OCHOBHbIMW LIeNsIMU NPOW3BOACTBEHHOW NPeaaUnIIOMHON MPaKTUKW SABMASIOTCH: 3akpen-
neHne Wn paclwmpeHne TeopeTUYEeCKUX 3HaHWUA W  MPaKTUYECKMX HaBbIKOB B  Hay4HO-
nccnegoBaTenbCckon paboTte u NpodeccmoHanbHOM NPOEKTHO-KOHCTPYKTOPCKON AeATENbHOCTH,
cbop cTtyaeHTamm Heo6XoAMMOro A5 BbINONHEHUSA BbiNyCKHOM GakanaBpckon paboTbl MaTepu-
arna, coBepLUeHCTBOBaHWe nNpoeccrmoHarbHbIX yMeHun ero obpaboTkun n aHanusaa.

2. MecTo npousBoACTBEHHOW NpeaaunIIOMHOM NPaKTUKK B cTpykType OOl 6aka-
naspwuara

lMpounsBoacTBeHHas NpegavnioMHasl nNpakTuka sBNseTcs 3aBepluarowmm atanom obyde-
Hus GakanaBpoOB BbINYCKHOro Kypca. [Npon3sBoacTBeHHas npeaaunnioMHasi npaktuka 6asmpyert-
CSl Ha 3HaHUAX, YMEHUAX W HaBblKaX, MOMYYEHHbIX B Mpouecce TeopeTUyecKkoro obyyeHus wm
NPOXOXOEHUS BCEX NPeLECTBYOLWNX BUAOB NPAKTUK.

B pesynbTate npoxoxaoeHus npou3BOACTBEHHOM MPeaauniiOMHON MNPaKTUKN CTYAEHTbI
npuobpeTaroT 3HaHUS, YMEHUS N HaBbIKK, HEOOXOAMMbIE ANS BbINOMHEHNS BbIMYCKHOW KBanu-
doukaumMoHHOM paboThl.

MpounsBoacTBeHHass NpeaauniioMHas NpakTMka NpoBOAMTCA Ha 5 Kypce B gecAToM ce-
MecCTpe Nnocrie 3aBepLleHUs MOSHOro Kypca TeopeTuyeckoro obyyeHuss 1 NpoxoxaeHust yy4eob-
HOM NPaKTUKN N BCEX NPEALLIECTBYOLWMX BMOOB NPOU3BOACTBEHHbLIX NpakTuk. Obwas npogon-
XUTENbHOCTb AaHHOro Buaa npaktuku 2 Hegenu (108 yacos, 3 3a4eTHbIE eanHULbI).

3. ®opma npoBeaeHUs NPOU3BOACTBEHHON NpeaannsIOMHON NPAKTUKK - [1ponsBoa-
CTBEHHas NpeaaunsioMHasi NpakTuka NpoBoANTCSA Ha kadeapax pagnodUn3nKn N ANeKTpo-
HWKM BopoHexckoro rocyHusepcuteTa, B HUW pmsmkn BopoHexckoro rocyHnsepcuteTa,
Ha NpeanpuUsaTUAX PaanN03NEKTPOHHON NPOMbILLAEHHOCTH.

4. ®opMbl NPOMEXYTOYHOM aTTecTauum (No MToram NpPou3BOACTBEHHOMN MPAKTUKU) —
3awmTa oT4yeTa, 3a4éeT

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

51.6.1 Uctopus

BT.5.2 PYCCKAV A36IK W KyIbTY-

NAa NeJia

B51.5.3 BkoHOMUKa

51.6.4 NpaBoBeaeHve

51.5.6 NHOCTpaHHbIN S3bIK

B51.5.7 Moaynb «O6wwas duaun-

Ka»

B51.5.8Moaynb "AToMHasi u

saepHasa gusmka"

B51.5.9 Mogynb "MaTtemaTtuka"

51.5.10 Mogynb "NHdopmaTu-

ka"

51.5.11 Mogynb "TeopeTude-

ckas uaunka”

51.5.12 Mogynb "®u3nka ko-
Ine6aTenbHbIX 1 BONTHOBbIX

npoLeccos"”

51.5.13 Moga. "OnekTpoHuka"
B51.5.14 MukponpoLeccopHble

CUCTEMDI

B51.5.15 TeopeTuyeckme ocHO-

Bbl pPaaNOTEXHUKU

B51.5.16 MeToabl matemaTtunye-

CKOV (ON3MKM

B1.5.17 YncneHHble MeToabl U

MaTemaTudeckoe mogennposa-

Hne

B51.5.18 Be3onacHoCTb Xu3He-

\AeAaTenbHOCTn

B51.5.19 ®dusnyeckas kynbTypa

51.B.00.1 PagnotexHuyeckme

Lienn 1 curHarnbl

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

51.B.0[.3 Actpodusmka

B51.B.0[.4 ®yHKuMOHaNbHas

BNEeKTPOHIKa

51.B.00.5 PaguonpremHbie

ycTponcTea

51.B.0[0.6 PelwieHne 3agay Ha

OBM

B51.B.0[.7 CneunpakTukym

OneKTUBHbIE KypcChbl Mo dnsnye-

CKOW KynbType

OK-1

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

+ |B1.6.5 ®Unocodumsa

OK-2

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

OK-3

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

OK-4

CMOCOBHOCTBIO MCNOMb30BaTb OCHOBbI npaBOBbIX 3HaHUN B
Pa3NNYHbIX ccbepax XKN3HEOEATENIbHOCTU

OK-5

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

OK-6

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

OK-7

CMOCOBHOCTBLIO K CaMmoopraHm3aummn 1 camoobpas3oBaHuo

OK-8

CMocoBHOCTLIO MCNOMb30BaTb METOALI U cpeacTBa usmye-
CKOWM KynbTypbl Ansi obecrnevyeHns NONTHOLIEHHOW coumanb-
HOW 1 NpodeCcCMOHanbHON AEATENbHOCTH

OK-9

CMocoBHOCTbIO UCMONb30BaTh MNPUEMbl NMEepPBOM MOMOLLY,
MeTOAb! 3aLMThI B YCIOBUSIX Ype3BbIYaHbIX CUTYaLWI

OriK-1

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

OriK-2

CNoCOGHOCTbIO CaMOCTOSTENbHO MpuobpeTaTb HOBble 3Ha-
HUSl, UCMonb3ysl COBpeMeHHble obpasoBaTefibHble W WH-
(opMaLMOHHbIE TEXHOSOMU

OnnK-3

CNocobHOCTbLIO pellaTb CTaHAapTHble 3adaqn npodeccuno-
HanbHOW [eATeNnbHOCTM Ha OCHOBE WHM(OPMAaLMOHHON U
6ubnrorpaduyeckot KynbTypbl C MPUMEHEHMEM MHdOpMa-
LIMOHHO-KOMMYHUKALMOHHBIX TEXHOMOMMA U C Y4eToM OC-
HOBHbIX TpeboBaHWI MHPOPMALIMOHHOW He3onacHoOCTH

OlnK-4

CNOCOBHOCTbLIO NOHUMAaTb CYLLHOCTb U 3HaYeHWe UHdopma-
UMM B pasBUTUM COBPEMEHHOrO oOLiecTBa, CO3HaBaTb
OMacHOCTW W Yrpo3bl, BO3HMKAIOLLME B 3TOM npouecce, Co-
OntogaTe OCHOBHble TpeboBaHusi MHMOPMaLMOHHON 6Ges-
0MacHOCTH, B TOM YWCIe 3aLUMThl FoCyAapCTBEHHO TalHbl
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CNOCOBHOCTBIO MOHMMAThL MpUHUMNBI paboTbl M MeToAabl

JKCMyaTauyy COBPEMEHHON PaaMO3NEeKTPOHHON U onTuYe-

CKoVi annapaTypbl 1 0

6opyaoBaHus
CNOCoBHOCTBLIO NCMOb30BaTb OCHOBHbLIE METOAb! paanodu-

3N4ECKNUX U3MepeHnmn

BNnageHnemMm KoOMnbTepoM Ha ypOBHE OMbITHOro nosnb3oBa-

Tens, NPYMEHEHN0 NHPOPMALIMOHHbLIX TEXHOMNOIMIN

6-

BnageHnem Metogamum 3alnTbl UHTENNEKTyallbHOU CO

CTBEHHOCTU

CNocoBHOCTbLIO BHEAPATL rOTOBbIE HAayYHble pa3paboTku

MK-1

MK-2

MK-3

MK-4

MK-5




0]
Yy

51.B.[1B.1.1 BBegeHue B cTaTucTnye-
CKYt0 pagmounsnky n MHOPMaTUKy

51.B.0B.1.2 BeegeHve B paamoduanky
51.B.0B.2.1 LindpoBbie meToabl B NH-

(hOpMaLMOHHbIX cucTemax

51.B.0B.2.2 [ToMexoyCTON4MBOCTb WH-

bopMaLMOHHBIX CUCTEM

51.B.0B.3.1 Many4eHune, pacnpocTpaHe-

HUe U paccedaHne pagmoBoOnH

51.B.0B.3.2 Lindposoe mogenvposaHue

MHCbOpMaLl,MOHHbIX cucrtem

51.B.[1B.4.1 MNpubopkl 1 ycTpoicTaa

cpop-
MaUWOHHbLIX CUCTEMAX U TeNTEKOMMYHUN-

[TBepAO0TENbHOM 3NEKTPOHUKA B UH
Kaumax

51.B.[0B.4.2 KaHanbl nepegayv uHgop-

MaLuMn B cMCTEMax TENEKOMMYHUKaLINIA
51.B.0B.5.1 Many4yeHune n pacnpocTpa-

HEHWe HeCHycounganbHbIX BOMH

51.B.[0B.5.2 OcHOBbI MOBUIMBHBIX CUCTEM

CBA3N

51.B.0B.6.1 Pagnoduanyeckme metoabl
51.B.[B.6.2 TeopeTnyeckme OCHOBbI

pagnoTexHukm Yactb 2

51.B.[B.7.1 OcHoBbl kpunTorpadgum
51.B.0B.7.2 TexHn4yeckne cpeacrasa

6CTBEHHO-

BaLUNTbI MHTeJ'IJ'IeKTyaJ'IbHOIZ CcO

CTN

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

MWKPO3IEKTPOHUKE

52.Y.1 YyebHasa BbluMCIUTENBHASA

62.11.1 NponsBoacTBEHHas Hay4HO-

nccriegoBaTtesribckas

52.11.2 NpoussoacTBeHHas npegan-

nomMHas

rOCy,D.apCTBeHHaH ntorosasi atrecrauusa

dTO.1 OCcHOBLI CUCTEMHOIO aHanmaa

OK-1

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

OK-2

CNOCOBHOCTbLIO aHaNM3nMpoBaTb OCHOBHbIE 3Tarnbl U 3aKOHO-
MEPHOCTU UCTOPUYECKOTrO pa3BuTMS obLecTsa Ans hopmu-
POBaHWSA rpaxxgaHCKoON Nosnuum

OK-3

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

OK-4

CMoCOBHOCTLIO MCNOMb30BaTh OCHOBbI NpaBoOBbIX 3HaHWN B
pasnuyHbIX chepax KnsHegesaTenbHOCTU

OK-5

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

OK-6

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

OK-7

CMocoBHOCTbIO K camMmoopraHmsauum u caM006paaoBaHmm

OK-8

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

OK-9

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

OnK-1

CNocobHOCTLIO K OBNaaeHuto 6a3oBbIMU 3HaHMAMKU B obna-
CTU MaTeMaTUKMU U eCTeCTBEHHbIX HayK, UX UCMONb30BaHUIO
B npodpeccroHanbHom AesiTENBHOCTH

OrnK-2

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

Or1K-3

CMOCOBHOCTBLIO pellaTb CTaHOapTHble 3adavu npodeccuo-
HanbHOW [EeATEeNbHOCTM Ha OCHOBE MH(OPMALMOHHOW U
6ubnuorpadumueckoii KynbTypbl ¢ NPUMEHEHMEM WMHGOPMa-
LIMOHHO-KOMMYHUKALIMOHHBIX TEXHONMOIMN U C Y4EeTOM OC-
HOBHbIX TpeboBaHW MHOPMALIMOHHOWN Be3onacHoOCTH

OlnK-4

CMOCOBHOCTLIO MOHMMATL CYLWHOCTb U 3Ha4YeHne Mchopma-
umn B pasBUTUM COBPEMEHHOro obuiectBa, Cco3HaBaTb
ONacHOCTU U yrposbl, BO3HMKaKwLWne B 3TOM npouecce, co-
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6nofaTb OCHOBHble TpebGoBaHUsi MHAOPMALIMOHHON Ges-

0OnacHoCTH, B TOM YKUcCIie 3alliuTbl roCygapCTBEHHOU TaUHbI

CMocoBHOCTbI0 MOHUMaTb npuHUUNbI paﬁOTbI n Metoabl

JKCMyaTauyUy COBPEMEHHON PaaMO3NEeKTPOHHON U onTuYe-

bopynoBaHusi
CNOCOBHOCTbIO UCMOSb30BaTh OCHOBHbIE METOAbL! paanodu-

CKOV annapaTypbl 1 O

3N4ECKNUX U3MepeHnmn

BNnageHnemMm KoOMnbTepoM Ha ypOBHE OMbITHOro nosfb3oBa-

Tens, NPYMEHEHNI0 MHPOPMALIMOHHBIX TEXHONOTUN

6-

BnageHnem mMetogamn 3aunTbl UHTENNEKTyalrlbHOM CO

CTBEHHOCTU

CNOCOBHOCTbLI0 BHEAPSATbL rOTOBbLIE HAYYHbIe pa3paboTku

MK-1

MK-2

MK-3

MK-4

MK-5
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MpunoxeHune 6. KagpoBoe ob6ecnevyeHne obpasoBaTesibHOro npouecca

MpuBne4veHo 91 npenogasaTernb
Bceeeo
3 H1X B nepecyé€Te Ha O0s10 CTaBKu:
MmeloT yyeHyto cTeneHb, y4eHoe 3BaHune 80% , n3 Hux
AOKTOPOB HaykK, Npodeccopos 27%

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

Hannune yyebHoi 1 yuebHO-MeToaMYeCcKon nuTepaTtypbl

YpoBeHb, CTyneHb 0bpa3oBaHus, BuA obpasoBaTensHOM

O6bvem poHAaa y4ebHon 1 yyebHo-

Konun4yectBo 3K3eM-

Ne MEeTOAMYECKON NnTepaTypbl NNApoB nuTepaTtypsbl
/n nporpamMmbl (OCHOBHas/[onoNHUTENbHas), Hanpaene- Ha OMHOFO OBYYAI0-
HWe NoAroToBKW, CneuuanbHOCTb, Npodeccus Konunyectso ) Konnyectso werocs
HavMeHOBaHUM 3K3EeMNNAPOB
1 2 3 4 5
Bbicwee obpasosaHue, ©6akanaspuam, OCHOBHas,
HanpasneHue 03.03.03 Paduogbusuka, npogpunb — Du-
3UKa UHQOPMaUUOHHbIX cucmemM U mefeKkoMMyHuKayud
B TOM Yncne no umknam QUCLMNIWH:
['ymaHWTapHbIN, couManbHbIN 1 S3KOHOMUYECKUI 53 2205 44
MaTtemaTnyeckuin n eCteCTBEHHOHaYYHbIN 78 3235 161
MpodeccnoHanbHbIn 42 738 47
B TOM 4yncne no umknam QUCLMNIWH:
BasoBas yacTb 38 605 39
BapunatvBHas 4actb 31 428 28
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ObecneyeHne obpasoBaTenbHOro npouecca ouLmanbHbIMU, NEPUOANYECKUMN,
cnpaBOYHO-6MBNnorpadnyecKMMmn N3gaHnamu,
Hay4YHOW NUTEPaTypon 1 3NEKTPOHHO-OMBNIMOTEYHON CMCTEMON

KonnyectBo 04HOTOMHBIX
Ne o Konnyecteo 3K3EeMMNNSPOB, rO4OBbIX
Tunbl n3gaHunin -
n/n HaMMeHOBaHUN 1 (M) MHOTOTOMHBIX
KOMMIEKTOB
1 2 3 4
OdumumnanbHble usgaHnsa (COOPHUKM 3aKOHOAATENbHbIX aKToB, HOPMATUBHbIX
1. NnpaBoBbIX aKTOB U KoaekcoB Poccunckon ®epepauun (OTAENbHO U3OaHHbIE, 11 34
npoaomkanLmMecs u nepuogndeckme))
2. OOLWeCTBEHHO-MONUTUYECKME N HAYYHO-MOMNYNSAPHbIE Nepuoguyveckne usga-
HWS (KypHanbl 1 raseTbl)
3. HayuHble nepuogmnyeckue usgaxHus (no npodunto (HanpaesneHHocTM) obpaso- 85 93
BaTe/IbHbIX NporpamMm)
4. CnpaBo4HO-6ubnuorpaduyeckne n3gaHums:
4.1. - SHUMKNoneaun (3HUMKonegMyeckne cnosapm) 17 25
4.2. - oTpacrieBble CroBapu U CNpaBoOYHUKM (MO Npodunio (HanpaBneHHOCTH) 54 67
obpasoBaTtesbHbIX NPorpaMm)
4.3. - TEKYLLME N PETPOCMNEKTUBHbIE OTpacneBble bubnmorpadunyeckme nocobus 3 3
(no npodpunio (HanpaeneHHocTn) obpasoBaTenbHbIX MPOrpaMm)
5. HayyHaga nutepatypa 3279 5764
6. HanmeHoBaHVe anekTpoHHO-6ubnmnotevHon cuctembl, npegoctaensowen | ABC «M3pgatenscTea «JlaHb»
BO3MOXHOCTb KPYFNIOCYTOYHOrO AMCTaHUMOHHOIO UHAMBUAYanbHOro gocrtyna | HaumoHanbHbIN Lndposon pe-
ansa kaxgoro oby4varowerocs M3 nobor TOYKK, B KOTOpOU MMmeeTca goctyn K | cypc «PYKOHT»
cetn IHTepHeT, agpec B ceTn IHTepHeT OBC «YHuBepcuteTckas 6ubnmo-
Teka ONLINE»
OBC «KoHcynbTaHT cTygeHTa»

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

MaTepMaJ'IbHO-TeXHI/I‘-leCKOG obecneyeHne O6p83088TeJ'IbHOFO npouecca

OucumnnuHbl MNepevyeHb 060pyaoBaHUA MecTto pacnonoxeHus
NcToous Aya. 329. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcutetckas
P nn.1, y4ebHoiv kopnyc Net,
dunocodus Aya. 430. Hoytbyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHI/IBepCVITeTCKaH
nn.1, yd4ebHoivi kopnyc Net,
3 Aya. 329. Hoytbyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHuBepcuTeTckas
KOHOMMKa y
nn.1, y4ebHobii kopnyc Net,
VIHOGTpaHHbIiA S3bIK Aya. 231. JInHracoHHbIN kKabuHeT ¢ nakeTamy ayamo u BMOeo kacceT r. BopoHex, YHI/IBepCVITeTCKaH
nn.1, y4ebHoii kopnyc Net,
MonuTONoms Aya. 329. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHI/IBepCVITeTCKaH
nn.1, y4ebHbivi kopnyc Net,
Aya. 227. Hoytbyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHuBepcuTeTckas
MpasoseseHme nn.1, y4ebHbin kopnyc Ne1,
Meuxonoms Ayn. 437. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCI/ITeTCKaH
nn.1, y4ebHbin kopnyc Ne1,
M Ayga. 437. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcutetckas
efaroruka y
nn.1, y4ebHbin kopnyc Ne1,
PVCCKUIN 931K 1 KVABTYDA Deun Ayg. 430. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHuBepcuteTckas
y yrnetypa p nn.1, y4ebHbii kopnyc Net,
KVIbTVDa OBLIEHNS Ayga. 227. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHuBepcutetckas
yrneTyp L nn.1, y4ebHbii kopnyc Net,
OCHOBbI DEYEBOFO BO3AEHCTBUS Aya. 227. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHuBepcuteTckas
P A nn.1, y4ebHbii kopnyc Net,
Aya. 227. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHuBepcuteTckas
PbIHOK LieHHbIX Gymar nn.1, y4ebHbii kopnyc Net,
OCHOBbI MapKeTUHra Ayn. 227. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHI/IBepCVITeTCKaﬂ
nn.1, y4ebHbii kopnyc Net,
Aya. 430. Hoytbyk ASUS K50AF, npoektop Samsung SP-M200S. r. BopoHex, YHuBepcuteTckas
KyneTypororus nn.1, y4ebHbivi kopnyc Net,
Aya. 320. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuteTckas
Coumonorus nn.1, y4ebHbivi kopnyc Net,
Ayga. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTckas
MexaHuka v
nn.1, y4ebHobii kopnyc Net,
Ayga. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTcKas
MonekynspHas cusuka nn.1, y4ebHbii kopnyc Net,
ANEKTOUYECTRBO U MArHETU3M Ayga. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcutetckas
P nn.1, y4ebHbii kopnyc Net,
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Kone6aHusi 1t BOMHbI, ONTHKa Ayga. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yd4ebHoivi kopnyc Net,
Aygn. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTckas
ATomHas u agepHasn dusnka 1 nnA, yueBHwI kopryc Ned,
. Aya. 435. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTckas
MaTtemaTunyeckun aHanus nn.1, y4eBHbIA kopnyc Net,
Ayg. 435. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuteTckas
AHanuTuyeckasa reomeTpus nn.1, y4eBHbi kopnyc Net,
Ayg. 435. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcutetckas

JlnHeiHas anrebpa

nn.1, y4ebHbin kopnyc Ne1,

OuddepeHumnanbHble ypaBHEHNS

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

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

Teopua BeposATHOCTEN U MaTeMa-
TMYeckasl CTaTUCTUKa

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

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

ANropuTMbl U 13bIKM NPOrpamMmmm-
pOBaHus

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

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

NHdpopmaTtnkal

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

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

Teopna yHKUMIA KOMMMEKCHOIO
nepemMeHHoro

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

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

O6Lwmin pmsnyeckmin NpakTnkym1

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

nab.145.Komnnekt npubopoB Ana husmyeckux namepeHun no teme "MonekynspHas
dumsmka n TepmogmHammka" — OMT

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

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

AToMHas u agepHas dusnka 2

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

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

Actpoduamka

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

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

3Kkonorugd

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

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

OBwmnn prsnyecknii NPakTUKym2

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

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

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

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

ATOMHbBIN cnekTparbHbI aHanu3

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

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbii kopnyc Net,
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MeTomb! MaTeMaTMUECKoi thr3nku Ayn. 435. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHMBepCMTeTCKaﬂ
nn.1, yd4ebHoivi kopnyc Net,
TeopeTuyeckas MexaHuka Ayn. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHI/IBepCVITeTCKaH
nn.1, y4ebHobivi kopnyc Net,
Ayga. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuTeTckas
KBaHToBas MeXxaHuka nn.1, y4ebHbii kopnyc Net,
Ayg. 428. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuteTckas
SneKTpOMHaMuKka nn.1, y4ebHbin kopnyc Ne1,
TepmoguHamuka n ctatuctudeckas | Aya. 428. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515 r. BopoHex, YHuBepcuteTckas
usnka nn.1, y4ebHbii kopnyc Net,
. Ayn. 437. Hoytoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515, | r. BopoHex, YHuBepcutetckas
Teopus konebaHui na6.407,425,426, nn.1, y4ebHbiit kopnyc Nef,

dunsmka cnnoLwHbIX cpeq

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

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

PacnpocTpaHeHue aneKkTpomarHumT-
HbIX BOJTH

Ayn. 437. Hoytbyk Acer

na6.407,425,426,

ASPIRE 5732ZG, npoektop BenQ MP515,

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

CratucTtuyeckas pagmodumsnka

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

ayg. 307, nabopaTopHble KOMMMEKChl AN U3y4eHUs pagnmodU3nKM N SNEKTPOHUKN:
reHepatopbl curHanos [3-34, ocumnnorpadel C1-436 C1-67, aHaomn3aTop Cnektpa,
n3mMepuTenb HENMHENHbBIX MCKaXXEHUN, CHETYUKM MMNYNbCOB, NabopaTopHble MakeThbl

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

PagnoanekTpoHuka

Aya. 437. Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515,na6420

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

dunsndeckas aneKkTpoHmnKa

Ayn. 437. Hoytbyk
na6.407,425,426,,

Acer ASPIRE 5732ZG, npoektop BenQ MP515

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

MonynpoBoAHMKOBAas 311eKTPOHMUKA

ayn 414, nabopaTopHble cueHabl AN U3yvyeHust CBOMCTB OGUOOMAPHbBIX M NOMEBbIX
TPaH3UCTOpPOB

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

KBaHTOBasi pagnodusnka

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

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

BesonacHoOCTb Xn3HeaeaTenbHo-
CTn

nab6.110, Komnetotepsl Il nokonexus - 16, npuHTep nasepHbin - 2.CkaHep, MynbTu-
MeOMnHbIe NpoekTopbl - 3 WT., Nab111. Mnakatel N0 TeMama NEKUUn , TPEHaXepbI
Ans oTpaboTkn cepAeyHO-Nero4yHon peaHnmaummn, Komnnekt wuH (Jutepuxca, Kpa-
Mepa 4518 BEPXHUX N HUXKHUX KOHEeYHoCTeln), BopoTHuk LLaHca, [o3nmeTpbl, CTeHAbI C
OEMOHCTPaUNOHHLIMU MaTepuanamu.

r. BopoHex, yn. [lyWwKuH-
ckas 16, y4. kopnyc Ne4

MWKpPOMPOLIECCOPHBIE CUCTEMBI

JlabopaTopus BbIYMCNIUTENBHBIX CUCTEM U MaTeMaTU4YecKoro MoAeNMPOBaHUS: KOM-
netotepbl Pentium Dual Core (10 wrt.) na6410

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

YncneHHble MeToabl U MaTeMaTu-
YyecKoe moaennpoBaHune

y4ebHOo-Hay4YHaa nabopatopusi "Paguodmanyeckas nHgpopmaTuka”, ayg. 415, ocHa-
LeHHas 12 komntotepamu Intel Celeron 2,53, O3Y 256M6, HXXM/[ 806

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

Xumusa

Ayn.116. JlabopaTtopus obLexmmMmyeckoro npaktukyma.. Jlabopatopust domanyeckon
XUMUM

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHobivi kopnyc Net,

BeKTOpHbIN 1 TEH30pPHbIM aHanu3

Aya. 436. Hoytbyk HP Pavilion Dv9000, npoektop BenQ MP575, rpadmyeckun
nnaHweTt GENIUS G-Pen F610

r. BopoHex, YHuBepcuteTckas
nn.1, y4ebHbivi kopnyc Net,
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VlHTeraJ'Ibele ypaBHEHNA N Bapun-
alUMOHHOE UcHucrneHne

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

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

TeopeTnyeckme 0CHOBbI paguoTEX-
HUKK

JlabopaTopus BbIYMCIIUTENBHBIX CUCTEM U MaTEMaTUYECKOrO MOLENMMPOBAHUS: KOM-
nbtoTepbl Celeron 2.53 (15 wr.)

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

PagnoTtexHunyeckue uenn n cUrHa-
Jbl

JlabopaTtopus BblYUCIIMTENbBHBIX CUCTEM U MATEMATUYECKOrO MOAENMPOBAHUS: KOM-
netotepbl Celeron 2.53 (15 wr.), aya. 307, nabopaTopHble KOMNEKChl ANs N3y4eHUs
paguodu3nKn 1 ANEKTPOHUKN: reHepaTopbl curHanos [(3-34, ocuunnorpadbel C1-436
C1-67, aHanusaTop crekTpa, U3MepuTenb HESNTMHEWHbIX WUCKaXKEHWUN, CYETYMKN UM-
nynbCcoB, NabopaTopHble MakeThbl

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

PaguonpueMHble yCTponcTBa

JlaGopaTtopwusi BblUMCIIUTENBHBIX CUCTEM U MaTeMaTUYECKOro MOOENUPOBAHUA: KOM-
nbtotepbl Celeron 2.53 (15 wr.), aya. 307, nabopaTopHble KOMMNIIEKCHI ANSt N3y4YeHUs
paguodn3nKN 1 INEKTPOHUKN: reHepaTopbl curHanoB '3-34, ocuunnorpadbl C1-436
C1-67, aHanusaTop crekTpa, U3MepuTenb HENMUHEWMHbIX UCKaKEHWUWA, CYETUMKA UM-
nynbcoB, NabopaTopHbIE MAKEThI

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

dunsnka BOSTHOBbIX npoueccos

JlabopaTtopusa BbIYUCIIUTENBHBIX CUCTEM U MaTEMATUYECKOrO MOAENMPOBAHUS: KOM-
nbtoTepbl Celeron 2.53 (15 wr.), na6.407,425,426,

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

®yHKUMOHaNbHas 3MeKTPOHMKA

JlabopaTtopusi BbIMUCIIUTENBHBIX CUCTEM U MaTeMaTUYECKOro MOOENMPOBaHUA: KOM-
nbtotepbl Celeron 2.53 (15 wr.), na6.407,425,426,

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

Peluenve 3aga4 Ha 3BM

JlabopaTtopus BbIYUCIIUTENBHBIX CUCTEM U MaTEMATUYECKOTO MOAENMPOBAHUS: KOM-
nbtoTepbl Celeron 2.53 (15 wr.), na6 415

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

OnekTpogmMHammnka CBY

JlabopaTtopusa BbIYUCIIUTENBHBIX CUCTEM M MaTEMaTUYECKOro MOAENUPOBAHUSA: KOM-
nbtoTepbl Celeron 2.53 (15 wr.), na6.407,425,426,

r. BopoHex, YHuBepcuTeTckas
nn.1, yd4ebHobivi kopnyc Net,

Pagnoduamnyeckne metoapl

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

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

BBeneHue B cTaTUCTUYECKYIO pa-
ONOodU3NKY U MHOPMAaTUKY

Hoytbyk HP ProBook 4510s, npoektop Sanyo PLC-WXU300

r. BopoHex, YHuBepcuteTckas
nnowaab, 4.1,

BeeneHune B pagmodmamnky

HoyTt6yk Acer ASPIRE 5732ZG, npoektop BenQ MP515

r. BopoHex, YHuBepcuteTckas
nnowaab, A.1, ayg. Ne 146

LincdppoBbie meToabl B MHhopMa-
LMOHHbIX cUcCTEMaXx

Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

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

[MomexoycTon4nBoCcTb MHGOpPMa-
LUMOHHBIX CUCTEM

HoyTt6yk Acer ASPIRE 5732ZG, npoektop BenQ MP515

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

Nany4yeHune, pacnpocTpaHeHue un
paccesiHMe paanoBOIH

Hoytbyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

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

LUndposoe moagenmposaHme UH-
hOpPMaLIMOHHbBIX CUCTEM

HoyTtoyk Acer ASPIRE 5732ZG, npoektop BenQ MP515

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

Mpubopsl 1 ycTponcTBa TBEPLO-
TernbHOW 3NEeKTPOHUKM B MHPOpMa-
LUMOHHbIX CUCTEMAaX U TENEeKOMMY-
HUKaLMsX

JlabopaTtopus BbIMUCIIMTENBHBIX CUCTEM U MaTEMATUYECKOTO MOLENMPOBAHUS: KOM-
netoTepbl Pentium Dual Core (10 wr.),na6414

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

KaHanbl nepegayv nHgopmaumm B

J'Ia6opaTopv|;| BblYNCIINTENIbHBIX CUCTEM N MaTeMaTu4eCcKoro mMmoaenmpoBaHUA: KOM-

r. BopoHex, YHuBepcuteTckas
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cucremax TeJ'IeKOMMyHI/IKaLI,VIIZ

netotepbl Pentium Dual Core (10 wr.)

nnowaae, A.1, aya. Ne 146

NanyyeHne n pacnpoctpaHeHne JlaGopaTtopusi BblMMCIIUTENBHBIX CUCTEM U MaTeMaTMYEeCKOro MoAenupoBaHus: koM- | r. BopoHex, YHuBepcutetckas
HECVHYCOoMaAanbHbIX BOMH nbtoTepbl Pentium Dual Core (10 wT.) nnowaas, a.1, aya. Ne 146
JlabopaTtopusi BbIMMCIIUTENbHBIX CUCTEM M MaTEMATUYECKOro MOAENUPOBaHMUS: KOM- | I. BopoHex, YHuBepcuteTckas
OcHoBbI MOBUIBHBIX CUCTEM CBASN nbtoTepbl Pentium Dual Core (10 wT.) nnowaap, .1, aya. Ne 146
JlabopaTtopusi BbIMMCIIUTENbHBIX CUCTEM M MaTEMATUYECKOro MOAENUPOBaHUSA: KOM- | I. BopoHex, YHuBepcuteTckas
TOP2 nbtoTepbl Pentium Dual Core (10 wT.) nnowaas, A.1, aya. Ne 142,
nab.7
TexHn4eckme cpeacTaa 3aLllnThl JlabopaTtopusi BbIMUCIIUTENbHBIX CUCTEM U MaTEMATUYECKOrOo MOAENMPOBAHUS: KOM-
WHTENMeK TyanbHOoNn COBCTBEHHO- nbtoTepbl Pentium Dual Core (10 wrt.)
CTn
JlabopaTtopusi BbIMUCIIUTENBHBIX CUCTEM U MaTeMaTMYECKOro MOAENUPOBaHMUS: KOM-

OcHoBbl kpunTorpadun

nbtotepbl Pentium Dual Core (10 wr.)

3awmTa MHopMaLmm B MUKPO-
3M1EeKTPOHMKE

JlabopaTtopusi BblUMCIIUTENBHBIX CUCTEM U MaTEMaTUYECKOro MOAENMPOBAHUA: KOM-
netotepbl Pentium Dual Core (10 wT.) Y yebHas nabopaTtopusa TeXHONOrMn nonynpo-
BOAHMKOBbBIX MatepuanoB u npubopoB: MOCT BaKyyMHbIN YyHWBepcanbHbii BYTI-4,
yCTaHOBKa BaKyyMHOro MHOrOCMOWHOrO Hanbinexnms YBH-2M-1

r. BopoHex, np. Pesontouun,
24, xopnyc 3, aya.108

CneunpakTnkym

y4yebHo-Hay4Hasa nabopaTopus "Pagnodmsndeckas nHgopmaTtuka", ayg. 415, ocHa-
weHHas 12 komntotepamu Intel Celeron 2,53, O3Y 256M6, HXXM[] 80I'6

r. BopoHex, YHuBepcuteTckas
nnowagsb, 4.1, aya. Ne 138

dusmyeckasn KynbTypa

CnopT3an, TpeHaepHbli1 3ar.

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

OcHoBbI cUCTEMHOrO aHanumaa

Aya. 430. Hoytoyk ASUS K50AF, npoektop Samsung SP-M200S.

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