MNHOBPHAYKN POCCUN
PENEPAIIBHOE NOCYOAPCTBEHHOE BIODKETHOE OBPA3OBATENBHOE YYPEXXKOEHUE
BbICLLUEIO NPOPECCUOHAIIBHOIO OBPA30OBAHUA
“BOPOHEXXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET”
(Preoy BO «BI'Y»)

YTBEPX[OAIO

E.E. YynaHguHa

- 22 monsa 2015
OcHoBHas obGpa3oBaTesnibHasi nporpamma
BbiCLUEro obpasoBaHus
HanpaBneHue noarotoBku
03.03.03 PAOUODPU3UKA
Mpodunnb NOAroTOBKK
dursmnka NHPOPMALMOHHBIX CUCTEM U TENEKOMMYHMKaL NI

KBanudvkaunsa - 6akanasp

dopma obyyeHuns - ovHas

BopoHex - 2015



COOEPXAHUE
1. OOLLINE MOTIOMKEHUSE ... eeeeeeeeeeeete e e e e e e et e e e e e e et e e e et e e e e e e e e sa e e e aa e e eaaeeeanneeesnnseeansesnneesnnnees 3
2. XapaktepucTtuka npodeccmoHanbHom gesatenbHocTn BoinyckHuka OOl 6akanaespuata no
HanpaBneHnto NoAroTOBKN 03.03.03 PagNOGIMBUKA ........cevvveuieeeeeeeeeeeiiiiee e e e e e e e eeeieaee e e e e e aeeeenes 4
3. MnaHupyemble pedynbTaTbl OCBOEHUSA OONT ... 5

4. [1oOKyMeHTbI, pernameHTUpyoLLmne CoaepxaHme n opraHnsauunio obpasoBaTtesibHOro npowecca
npu peanunsaummn OOl 6akanaBpmnaTa no HanpasneHuto nogrotoekn 03.03.03 Pagunoduaumka . 7
5. dakTnyeckoe pecypcHoe obecneyeHne OOl GakanaBpmaTa No HanpasfiEHUIO NOArOTOBKM

03.03.03 PaLMOMIMBUKA ......cceeeeeeeiiieee e eee et e e e e e e e e et e e e e e e e e e e eesaa e e e e e e eeeeeesssnanaaeeeeeeeeennnnnnnnn 8
6. XapaktepucTtuka cpefbl By3a, obecneymnsarowlas passutme obLLEeKYbTYPHbIX 1 coLlmnanbHO-
NINYHOCTHBIX KOMMAETEHLMM BBIMYCKHUKOB ......eeeeeeeeiiitiiaeeeeeeeeeeaansnnaaaeeeeesessnnssnnaaseeeesesssnnnnnaeeeees 9

7. HopmaTuBHo-meToanyeckoe obecrneyeHne CMcTeMbl OLEHKN KayecTBa OCBOEHNS
oby4vatowmmmca OOl Bakanaespuata no Hanpasnenuto nogrotoskn 03.03.03 Pagunodumamka. 10
8. [lpyrne HopmMaTMBHO-METOAMYECKME OOKYMEHTbI U MaTepuansl, obecnevmBaroLime KayecTBo

NMOLTOTOBKU OOYHAKOLLINXCS ...ceeeeeeeeiiieeeeeeeeeeeeeasaaaeeeeeeeeaeesssnaaaaeeeeeeeesssssnnaaeeeeaeeessnnssnnnaaaaeneennnes 12
MpunoxeHne 1. FPadUK YHEOHOTO MPOLIECCA. ......uuuuieeeeeeeeeeeeieeiaeeeeeeeeeeeessnaaaeeeeeeeeeensnnaaaaeeas 14
TTPUNOXKEHNE 2. YUEOHDBIN MITAH ...cceeeeeiiiiiee e e e e eeeeeieeee e e e e e e e e et e e e e e e e eeeeesanaaeeeeeeeeeeeennnnnnaaeeens 15
MpunoxeHne 3. AHHOTAUNMN PABOUNX MPOTPAMM ....uuuneeeeeeeeeeernenaaeeeeeeeeeeennsnnaeaaeeeeeeeensnnnaaaaees 21
MpunoxeHne 4. AHHOTAUNMN NPOTPAMM MPAKTUK .....uuueeeeeeeeeeeernnneeeeeeeeeeenesnnnnaeaeeeeeeeeennnnnaaaees 81
MpunoxeHne 5. MaTpuua cCOOTBETCTBMS KOMMNETEHUMI, cocTaBHbIX YacTten OOI 1 oueHOYHbIX

(o7 01=Y [ 1 = 3PP 85
MpunoxeHne 6. KagpoBoe obecneveHne 06pa3oBaTENBbHOIO MPOLECCA ...uuuueeeeeeeeeeerernneennn 89
MpunoxeHne 7. BUBNNOTEYHO-MHPOPMALMOHHOE OBECMIEUEHUE. .......cceeeeeeiceee e 90

MpunoxeHne 8. MaTepranbHO-TEXHUYECKOE ODECTIEUEHME .........cceevveieeeiiiiiiiieeeeeeeeeeeeeeeee e 92



1. O6wWwme nonoxeHus

1.1. OcHOBHasi obpa3soBaTtenbHasi nporpamma 6akanaBpuara, peanusyemaa ®rboy BIro
«Bl'Y» no HanpaBneHuto nogrotoBku 03.03.03 Paguodun3auka,

npocune Pursmka MHPOPMALMOHHBIX CUCTEM N TENEKOMMYHUKALUIA

KBanudukaums, npucsamBaemas BbinyCckHMkam — 6akanaBp

OcHoBHas obpasoBaTenbHasi nporpaMmma, peanmsyemasa B BopoHexXckoM rocyaapcrBeH-
HOM yHMBepcuTeTe no HanpasneHuto nogrotoskn 03.03.03 Pagnodumsmka no npodunto dusmka
NHOPMALMOHHBIX CUCTEM U TereKoMMYyHUKauui, npeacraBnaet cobon cucremy AOKYMEHTOB,
paspaboTaHHyto ¢ ydeToM TpeboBaHUN pbiHKa Tpyaa, Ha ocHoBe PeaepanbHOro rocyaapcTBeH-
Horo obpasoBaTenbHOro cTaHgapTa Nno COOTBETCTBYIOLWEMY HanpaBreHUIo NOArOTOBKN BbiCLUE-
ro obpasoaHusa (ProcC BO), a Takke C y4eTOM pekoMeHA0BaHHOW NpuMepHOn obpasoBaTesib-
HOM Nporpammbl.

OOl BO pernameHTUpyeT uenu, oxuaaemble pesynbTaTtbl, COepXaHue, YCroBUS U
TEXHOorMM peanusauunn obpasoBaTenbHOro Npouecca, OLUEeHKY KadecTBa NOArOTOBKM BbIMyCK-
HUKa NO AAaHHOMY HanpasBfiIEHMIO MNOArOTOBKM M NPOGUID U BKNOYaeT B cebsa: y4ebHbIn nnaH,
pabouune nporpamMmmbl y4ebHbIX KypcoB, NpeaAMeToB, AMCUMNMH (Mogynen) n apyrme matepua-
nbl, obecneynBaloLMe Ka4yecTBO MOLrOTOBKM OOY4alOLWMNXCH, a Takke nporpammbl y4ebHON U
NPOU3BOACTBEHHON MNPaKTUK, KaneHAapHbIN y4eOHbI rpamk nm mMetoaudeckme maTepuansl,
obecneunBaroLne peannsaumnio COOTBETCTBYIOLLEN 0Opa3oBaTeibHON TEXHOMOMNN.

OcHoBHbIMM  nonb3oBatenamu OOl aBnAlTCA: PYKOBOACTBO,  NpPOdhecCopCKo-
npenofasaTenbCkUn cocTaB M CTyaeHTbl BIY; rocygapCTBeHHble aTTecTauMOHHbIE U 9K3aMe-
HaLMOHHbIE KOMMUCCUMU; OObeaMHEHNA cheunanucToB M pabotodaTenen B COOTBETCTBYHOLLEN
chepe npodeccmoHanbHON AeATeNbHOCTU; YNONHOMOYEHHbIE FOCY4AapPCTBEHHbIE OpraHbl UC-
NOSIHATENBHON BNACTW, OCYLLUECTBAKOLME aKKpeaUTauuio M KOHTPOSb KayecTBa B cuUcTeMe
BbICLLEro obpasoBaHu4.

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

HopmaTueHyto npasoByto 6a3y paspaboTtkm OOl 6akanaspuata no HanpaBfeHUo Noa-
rotoBkn 03.03.03 Paguodumsuka no npodunto ®ursmka MHPOPMaLMOHHBLIX CUCTEM U TENEeKoM-
MYHUKaLMWA COCTaBMAOT:

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

- YctaB ®IBOY «BlY»;

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

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

1.3. O6wan xapakTepncTuka OCHOBHOM OOpa3oBaTesibHOM NporpaMmMbl BbiCLUero oopa-
30BaHuA
1.3.1. Uenb peanusauumn OOI

OOI1 BO no HanpaeneHnuto nogrotoskn 03.03.03 Pagnodumsnka nmeet cBoen LENbio
pas3BUTME Yy CTYLEHTOB JIMYHOCTHbIX Ka4yecTB, a Takke hopMUMpOBaHNE OOLLEKYNbTYPHbIX YHU-
BepcarnbHbIX (0OLWEeHayYHbIX, COLMaNbHO-IMYHOCTHbIX, WHCTPYMEHTanbHbIX) U npodeccmno-
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HanbHbIX KOMNETEeHUMI B cooTBETCTBMU ¢ TpeboBaHnamm ®rOC BO no gaHHOMY HanpasreHuto
NOArOTOBKM.

B obnactu Bocnutanusa uenbto OOl no HanpaeneHuto nogrotoBkn 03.03.03 Pagnodu-
3uKa sBnAeTcsa hopMmpoBaHmMe coumanbHO-NTMYHOCTHBIX Ka4yeCTB CTYAEHTOB: LeneycTpemneH-
HOCTW, OpPraHM30BaHHOCTW, TPyOontobusi, OTBETCTBEHHOCTM 3a KOHEYHbIA pe3ynbTaT CBOEeMu
npoceccrmoHanbHON OeATEeNbHOCTU, FPaXXAaHCTBEHHOCTU, YMEHMI0 paboTaTb B KONMEKTUBE,
KOMMYHUKa0enbHOCTW, TONEPaHTHOCTM, NOBbILLEHNE NX OBLLEN KynbTypbl.

B obnactn obyyeHus uensto OOl BO no HanpaeneHuto noarotoku 03.03.03 Pagunodou-
3MKa siBnsieTca nonyveHve yHOamMeHTanbHbIX 3HAHUM NO AUCUMNIMHaM o6LeHay4YHOoro u
npoceccrmoHanbHOro LMKIOB, a Takke yrnybneHHoro npodeccuoHanbHoro obpasoBaHusi, no-
3BOSIAIOLLErO BbINYCKHWKY 06MnagaTh yHMBEpCanbHbIMU U NpeaMeTHO-Crneumann3npoBaHHbIMN
KOMMEeTEHUNAMIN, CNOCOBCTBYOLWMMN €ro coumanbHON MOBUITbHOCTM U BOCTPEOOBAHHOCTU Ha
pblHKE Tpyaa, obecnevrBaroLMMmM BO3MOXHOCTb BbICTPOro 1 CaMOCTOATENbHOIO NpnobpeTeHns
HOBbIX 3HAHWIN, HEOBXOAMMbIX AN aganTauun 1 ycnewHon npodeccnoHanbHON AesATeNbHOCTH
B 00n1acTu pagnoaneKkTPoOHUKN.

1.3.2. Cpok ocBoeHus OOl

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

1.3.3. Tpyaoemkoctb OOI

TpynooeMkocTb ocBoeHust ctygeHTom gaHHon OOl BO 3a Becb nepmog obyyeHuns B co-
otBeTcTBMM ¢ ®IOC BO no gaHHomy HanpaeneHuto coctaBndetr 240 3a4eTHbIX eguHuL n
BKMNOYaeT BCe BUOblI ayaAUTOPHON M CaMOCTOATESNbHOM paboThl CTyAeHTa, NPakTUKKU 1 Bpems,
OTBOAMMOE Ha KOHTPOJb KayecTBa ocBoeHuns ctygeHtom OOIT BO.

1.4. TpeboBaHUA K aOUTYpPUEHTY

Ansa ocsoennst OOI BO nogrotoBkn 6akanaspa abuUTypueHT SOSMKEH UMETb AOKYMEHT
rocygapcTBeHHoro obpasua o cpegHem (nNonHoMm) obuwem obpasoBaHun nnu cpegHem npodgec-
CMoHanbHOM 0bpa3oBaHuK, BbiclueM 06pa3oBaHuN.

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

2.1. O6nactb npodeccuoHanbHON AeATEeNIbHOCTU BbIMyCKHUKA

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

peweHne npobnem, Tpedywmnx NpUMEHEHNs yHAaMeHTanbHbIX 3HaHUMM B obnacTu
pagnodun3nKM Kak camocToaTernbHOM 06nacTu 3HaHWI, OXBaTblBaOLEN NU3ydYeHne N NpUMEHe-
HWEe 3MEKTPOMAarHMTHbIX KonebaHum n BOSMH, a Takke pacnpoCTpaHEeHWe PasBUTbIX MPU 3TOM
METOLOB B APYrnX Haykax (3NeKTPOHWKa, OMNTUKA, aKyCTUKa, NH(POPMALMOHHbIE TEXHOMOMUN 1
BblYMCINTENBbHAA TEXHMKA);

crneumanunsaumio Ha TenekoMMyHUKauusax, cBa3un, nepenade, npueme n obpaboTtke WH-
dopmaumu;

npuMeHeHne npodeccmoHanbHbIX kKayecTB B 06LWweobpasoBaTenbHbIX, NPodecCuoHarnb-
HbIX 06pa3oBaTesbHbIX U BbICLLUMX 0O6pa3oBaTesbHbIX OpraHn3aLnsXx.

Cdhepon npoheccnoHanbHon AeatenbHOCTU BbinyckHMKOB HanpasneHnsa 03.03.03 Pa-
anocmsmka no npocpunto Gunsnka MHOOPMAaLIMOHHBLIX CUCTEM U TENEKOMMYHUKALIMIA ABASIKOTCA:
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Hay4HO-MCCregoBaTeNbCKNe, NPOEKTHO-KOHCTPYKTOPCKNE U NMPOU3BOACTBEHHbLIE OpraHu-
3aumm pasnuyHbiX opm cOBCTBEHHOCTHN, crielManmanpyolmecsa Ha nccrnegoBaHnn, paspaboT-
Ke M npou3BOACTBE PagnounanNyeckmx MHEAPOPMAaLMOHHBLIX TENEKOMMYHUKALMOHHbBIX CUCTEM,
pelueHnn pagmoduramndecknx npobnem B 06nactu CBsA3M, NoKaumm, HaBuraunm, ynpasneHus;

yuypexaeHuss akageMumm Hayk, CUCTEMbl BbICLLEro, cCpegHero npodecCcroHanbHoOro u
cpeaHero obuwero o6pasoBaHus.

2.2. O6bekTbl NnpodeccuoHanbHON AeATENbHOCTU BbIMyCKHUKA

Ob6bektamm npodeccuoHanbHOM AesTeNbHOCTU BbIMYCKHUKA, OCBOMBLUEro nporpaMmmy
OakanaBpmaTa no Npousto NOAroToBKN Pusnka MHHOPMALMOHHBLIX CUCTEM U TENEKOMMYHMKa-
Luun B cootseTcTBum ¢ PrOC BO no gaHHOMY HanpaBrieHMo NOArOTOBKM SBMISAKOTCA: BCE BUAbI
Habnogarwmxca B npupoae pusmyecknx SeneHnn n od6bekTo, obnagarowimx BOSTHOBOW Mnu
KonebatenbHOW NpMpoAon, a Takke MeToAbl, anropuTMbl, NPMBOPLI U YCTPOMCTBA, OTHOCSLLMNE-
cq K obnactun npodeccnoHanbHoOW AesaTENbHOCTU.

2.3. Buabl npocdeccnoHanbHon AeATeNIbHOCTU BbIMYCKHMUKA

B cootBetctBUM ¢ ®I'OC BO no HanpaeneHmo 03.03.03 Pagnodumsnka BbINyCKHUK NOA-
roTOBJIEH K CriegyloLwmmM Bugam npogeccnoHansHoOn 4esTenbHOCTU:

Hay4HO-MccregoBaTernbcKas;

Hay4YHO-UHHOBALMOHHAS;

2.4. 3apaun npodeccuoHanbLHON AesATeNIbHOCTU BbINYCKHUKA

bakanasp no HanpasneHuto nogrotoBkn 03.03.03 Pagmnoduamka OomkeH pewaTtb chne-
ayrowme npodeccrmoHanbHble 3agavM B COOTBETCTBUM C BuAaMu NpodpecCroHanbHoOn aes-
TenbHOCTU 1 BakanaBpCKOW NPOrpaMmmon:

Hay4Ho-uccriedogamersibckasi 0essmesibHOCMb.

— OCBOEHMEe MEeTOLOB Hay4HbIX NCCneaoBaHUm;

— OCBOEHWE HOBbIX TEOPU U MOAENEN;

— MaTtemMaTu4eckoe MOAENMPOBaHME NPOLIECCOB N OO BHEKTOB;

— NpOBEeAEHNe 3KCNEPUMEHTOB MO 3aJaHHOW MeTOAMKe, COCTaBNEeHUe onucaHnsa NPoBOAUMbIX
nccnegoBaHun;

— obpaboTka NonyyYeHHbIX pe3ynbTaToB HAa COBPEMEHHOM YPOBHE U UX aHamNu3;

— - paboTa c Hay4yHOWN NUTEPaTYpPOr C UCMONb30BAHMEM HOBbIX MHPOPMALIMOHHBLIX TEXHOMOMNIA,
CcnexeHuve 3a Hay4YHOU NepUoanKou;

— NoAroToBKa AaHHbIX ANs1 COCTaBNeHns 0630poB, OTYETOB M HAYYHbIX NyGnMKaumn;

— yyacTue B NoarotoBke U 0pOpMIIEHUM HaYYHbIX CTaTew;

— yyacTue B COCTaBfiEHWE OTYETOB W OOKNagoB O Hay4YHO-uUccregoBaTenbckon pabote, yya-
CTME B Hay4HbIX KOH(EPEHLMAX U CEMUHApaX;

Hay4HO-UHHO8aUUOHHas 0essmersibHOCMb:
— 0OCBO€HMe MeTooB NMPUMEHEHNA Pe3yribTaTOB HAay4YHbIX nccnegoBaHum;
— 0CBO€eHMne MeToaoB I/IH)KGHGpHO-TGXHOJ'IOFI/I‘-IGCKOVI OeATeSIbHOCTH;
- 06p860TKa NoJ1Iy4eHHbIX pe3yribTaToB Hay4YHO-MHHOBALMOHHbLIX nccnegoBaHum Ha coBpe-
MEHHOM YpPOBHE U UX aHalln3;

3. MnaHupyemble pe3ynbtaTtbl ocBoeHust OOI
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Pesynbtatbl ocBoeHna OOl BO onpegenstotca npnobpetaemMbiMn 6akanaBpom KoMne-
TEHUMSIMU, T.€. ero CNOCOOHOCTLIO MPUMEHSTb 3HAHWUA, YMEHUS, U NNYHbIE Ka4YeCTBa B COOTBET-
CTBUM C 3aga4yaMu NpodecCcnoHanbHoM 4eaTenbHOCTH.

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

Koabli CopepxxaHue oOLLeKYyNnbTYpHbIX KoMneTeHuun (OK)

OK-1 CMOCOBHOCTLIO MCNoNb30BaTh OCHOBbI dounocodckmx 3HaHUN gna popmu-
pOBaHNSA MUPOBO33PEHYECKOM MO3nLnK

OK-2 CMOCOBHOCTBLIO aHanM3nMpoBaTb OCHOBHbIE dTanbl U 3aKOHOMEPHOCTU UCTO-
pu4eckoro passuTna obiecTsa Ansg opMMPOBaHUS rPaXKgaHCKON No3nLnm

OK-3 CrMOCOBHOCTLIO UCMOSb30BaTh OCHOBLI 3KOHOMUYECKUX 3HAHUN B PasnmnyHbIX
chepax xnM3HegeaTenbHOCTH

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

pax Xm3HeaeAaATesibHOCTU

CMNOCOBHOCTLIO K KOMMYHUKauunn B yCTHOIZ N NUCbMEHHOM cpopmax Ha pyc-

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

KyJbTYPHOIoO B3aMMOOeNCTBUSA

OK-6 CNOCOBHOCTLIO pa6OTaTb B KOJIMeKTunBe, TOJIepaHTHO BOCMPUHMMaA couun-
alibHble, 3THN4YeCKune, KOH(peCCI/IOHaJ'IbeIe N KyIbTYPHbIE pa3finyuna

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

CMOCOBHOCTBLID MCNONb30BaTb METoAbl U cpeacTBa OU3NYECKOW KyNnbTypbl
OK-8 | ana obecneyeHns MONMHOLEHHOW coumanbHOM U npodeccuoHanbHOM aes-
TENbHOCTHU

CMNOCOBOHOCTBLIO UCMOMb30BaTh NPUEMbl NEPBOW NMOMOLLM, METOAbLI 3aLUNTLI B
YCINOBUSAX Ype3Bbl4aHbIX CUTyaLUN

OK-9

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

Koabli CopepxxaHue ob6LeKynbTypHbIX KomneTeHuun (OrK)

CMOCOBHOCTLIO K OBflaeHnio 6a30BbIMM 3HAHNAMM B 06nacTn MatemaTuku 1
Or1K-1 | ecTecTBEHHbIX HayK, UX UCMNOSIb30BaHUIO B NPOdEeCCUOHaNbLHON AesaTenbHo-
cTn

CMOCOBOHOCTLI0O CaMOCTOATENBHO MNpuobpeTaTb HOBLIE 3HAHWUS, MUCMOSb3YS
COBpeMeEHHbIe 0bpa3oBaTesibHblE U MHPOPMALMOHHbIE TEXHOSTOMMK
CMOCOOHOCTBLI0 pellaTh CTaHgapTHble 3agadu npodeccnoHansHon fes-
TEeNbHOCTM Ha OCHOBE MH(POPMAaLMOHHON N BUbnunorpadmMyeckomn KynbTypbl C
NPUMEHEHNeM UHGOPMALMOHHO-KOMMYHUKALMOHHbBIX TEXHOSOMMIM U C y4e-
TOM OCHOBHbIX TpeboBaHMN MHGHOPMaLMOHHON Be30NacHOCTH
CMOCOBOHOCTBLIO MOHMMATbL CYLLHOCTb M 3HadYeHwe MHopMauun B pa3BuTum
COBpPEMEHHOro obuiecTBa, Co3HaBaTb OMACHOCTM U Yrpo3bl, BO3HUKaOLWMe B
3TOM npouecce, cobnogaTb OCHOBHble TpeboBaHUA WH(OPMaLMOHHON
©e30MacHOCTN, B TOM YUCHEe 3alunTbl rocy4apCTBEHHON TalHbI

Or1K-2

OllK-3

OrliK-4

B pesynbTate ocBoeHusa gaHHon OOl BO 6akanaBp gormkeH obnagatb crnegylowmmm
npodeccuoHanbHbIMM KOMNETEHUMSMIN NO BUOAAM OeATEeNbHOCTH:
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Koabl CopaepxaHue npodeccunoHanbHbIX kKomneteHuum (MK)
B obnactn Hay4yHO-uccneaoBaTeribCKOU AeATENIbHOCTU:
MK-1 CMOCOBHOCTBLIO MOHMMAaTbL MPUHLMNLI PaboTbl U MeToAbl KcnsyaTauum co-
BPEMEHHOWN paZMO3NEKTPOHHON U ONTMYeckon annapaTtypbl u obopynosa-
HUA
MNK-2 CMNOCOBHOCTLIO UCMOMb30BaTb OCHOBHbIE METOAbI paanodu3nyeckmux name-
peHnn

MK-3 BnageHnemMm KOMIMbTEPOM Ha YypOBHE OlMbITHOrNO nosib3oBaTtenid, NpuMeHe-
HUIO I/IHCbOpMaLI,I/IOHHbIX TEXHOMOrm

B obnactn Hay4YHO-MHHOBaALMOHHOWN AEATENIbHOCTMU:
MK-4 BNnageHnemM MeTogamu 3amTbl MHTENNEKTyarnbHOM COOCTBEHHOCTHU

MK-5 CNOCOBHOCTLIO BHEAPSTb FOTOBbIE Hay4Hble pa3paboTku

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

B cootBeTcTBMM € n1.39 Tunosoro nosoxeHuns o Byse n ®rOC BO no HanpasneHuto nog-
rotoBkn 03.03.03 Pagnocuaunka cogepxaHne n opraHmsaumsa obpasoBaTenbHOro npouecca npu
peanunsauuun gaHHon OOl BO pernameHTupyeTcs y4eOHbIM NraHOM C y4eTOM ero npoduns;
pabounmmn nporpaMmmamm y4ebHbIX KypcoB, NpeaMeToB, ANCUUMNINH; MaTepuanamum, obecneym-
BaOLLMMWN Ka4yeCTBO NOArOTOBKM M BOCMUTaAHUA oby4vatomxcs; nporpaMmMmamm y4ebHbIX n npo-
N3BOACTBEHHbIX MPaKTUK; ro4OBbIM KarneHaapHbIM y4eOHbIM rpadoukom, a Takke MeTOANYECKU-
MU MaTepuanamn, obecneuvvBalOLMMM peanua3auuio COOTBETCTBYHOLUMX 0OOGpasoBaTesibHbIX
TEXHOMOIMMN.

4.1. KaneHaapHbIn y4eOHbIN rpaduk

KaneHgapHbin y4ebHbIM rpaduk 6akanaspuaTta no HanpasneHuto nogrotoskn 03.03.03
Paguodusnka (npodunb Pmsmka MHHOpMaLMOHHbBIX CUCTEM U TeNeKoOMMYyHMKaL M) npeacras-
neH B MpunoxeHun 1.

4.2. Y4yeOHbIN NNnaH
Yy4yebHbIr nnaH npeacraeneH B MNpunoxeHun 2.

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

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

(MpunoxeHwne 4):

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

- MPON3BOACTBEHHAs Hay4yHO-UCCredoBaTeNibckas NpakTuka: 6 cemecTp, NPOAOIKUTENb-
HocTblo 2 Hegenun (108 yacos, 3 3a4eTHble eaNHULbI).

- MPOM3BOACTBEHHasA NpeaanniioMHas npakTuka: 8 cemMecTp, NPOAOIIKUTENBHOCTBIO 2 He-
aenu (108 yacos, 3 3a4eTHble eaUHULbI).
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5. PakTnyeckoe pecypcHoe obecnevyeHme OOl GakanaBpuaTta Nno HanpaBfieHUIO NOAro-
ToBKM 03.03.03 Pagnodmsunka

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

Ob6pasoBaTenbHas TEXHOMNOrMS BKMOYaeT B cebsA KOHKpPEeTHOe npencTaBfieHue nraHu-
pyeMbix pe3ynbTaTtoB 06ydeHns, popmy obyveHuns, nopsaaok B3aumogencTeumsa cTygeHTa u npe-
nogasartens, MeToOuKM M cpeactBa oby4YeHWUs, CUCTEMY OMArHOCTUKU TEKYLLEero COCTOSHUS
y4yebHoro npovecca n cteneHn oby4eHHOCTU CTygeHTa.

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

Mpn paspaboTke obpasoBaTesnibHON NporpaMmmbl A4S Kaxgoro moayns (y4ebHon gucum-
NAWHBI) NPEaYCMOTPEHbI COOTBETCTBYHOLLME TEXHOMOMMN O0ByYeHUs, KOTopble NO3BONAT obec-
NneynTb JOCTMKEHME NNaHMPYEMbIX pe3ynbTaToB 00y4eHus.

OcHoBHas uenb NpUMeHeHUss METOA0B aKkTUBM3aL MM 0bpa3oBaTeNbHON AeATENbHOCTU —
obGecneunTb CUCTEMHbIM NOAXOL K Mnpoueccy oTbopa, CTPYKTYpUpPOBaHUS U NpeacTaBreHus
yyebHOro martepmana, CTUMynNuMpoBaTb MOTMBALMIO CTYQEHTOB K €r0 YCBOEHWMIO U NMOHUMAaHWIO,
pa3BuUTb Yy 0by4aemblx TBOpYECKMe CnocobHOCTN N ymeHne paboTaTb B Konnektnee, copmm-
poBaTb YyBCTBO JIMYHOM COMPUYACTHOCTU K KONMEKTUBHOW paboTe M OTBETCTBEHHOCTM 3a pe-
3ynbTaTbl CBOEro Tpyaa.

Ha 3aHAaTuAX ncnonb3yloTcs crneaylolmne coBpeMeHHble obpasoBaTeribHble TEXHOMNOMNN:
npobnemHoe o0byyeHne, MHPOPMaLMOHHbIE TEXHOMNOMMN, MeXAUCUMNInMHapHoe obydeHne 1 ap.

HonyckatoTcst KOMOMHMPOBaHHbIE OPMbI NMPOBEAEHUS 3AHATUIA:

- NNEKLUMOHHO-NPAaKTUYECKNE 3aHATUS;

- NNEeKUMOHHO-NabopaTopHbIe 3aHATUS;

- NabopaToOPHO-KYPCOBLIE NPOEKTLI U PaboThI;

- MeXOucuUunIMHapHble NPOEKTHI.

NMpenogaBaTeny camocTOATENBHO BbIOMpaoT Hanbonee noaxoasumMe MetTodbl U PopMbl
NpoBeAEeHNS 3aHATUIN N3 YMCna PEKOMEHOO0BAHHLIX U COrnacytoT Bblibop ¢ kadeapon.

YyebHo-meToanyveckoe obecneveHmne OOl Hanpasnenusa 03.03.03 Pagnodusnka noa-
roToBkn 6akanaBpoB B NOJIHOM 00beme coaepXkntcs B pabounx nporpammax ANCUUNIvH, poH-
e OLeHOYHbIX CpeaCcTB, NporpaMmax NpakTUK U UTOrOBOW aTTecTauuu.

CopepxaHue y4yebHO-meToau4ecknx maTepmnanos obecnedunBaeT He0b6XxoaMMbI YPOBEHb
n obbem obpasoBaHus, BKMNOYAA M camMOCTOATENbHYIO paboTy GakanaBpoB, a Takke npeny-
cMaTpmBaeT KOHTPOIb kavyecTtBa ocBoeHust ctygeHtamm OOl B Lenom 1 OTAenNbHbIX €e KOMMo-
HEHTOB (NpunoxeHune 5).

Honsa npenogaBaTenen, UMELWNX YYEHYO CTeneHb W/Mnu yvyeHoe 3BaHue, B 0OLiem
yucne npenogaesartenen, obecneymBaloLMX oOpa3oBaTeNbHbIN NPOLECC NO AAaHHONW OCHOBHOWM
obGpasoBaTenbHOM NporpaMmme, cocTaBnsieT He MeHee 60 NPOLEHTOB, YYEHYIO CTENEHb AOKTOpa
HayK u/unu yyeHoe 3BaHMe npodpeccopa MMEKT He MeHee 8 MpOoLEeHTOB npenoagaBaTenen
(npunoxeHwne 6).

Honsa paboTHMKOB M3 Yncna pykoBoauTenen n paboTHUKOB opraHm3auumn, eaTenbHOCTb
KOTOPbIX CBA3aHa C HanpasfeHHOCTLIO (Mpodunem) peannsyemon nporpammbl 6akanaespuata
(Mmetowmx ctax paboTbl B JaHHOM nNpodyeccnoHanbHOM obnactu He MeHee 3 neT), B obuwiem
yncne paboTHMKOB, peanuayloLmnx nporpammy 6akanaspmara, He MeHee 5 NPOLIEHTOB.

Mpn ncnonb3oBaHMM 3NEKTPOHHbLIX N3gaHuM (NpunoxeHue 7) By3 obecneynBaeT Kaxgo-
ro obyyaroLerocs Bo BpeMS CaMOCTOATENbHOW MOArOTOBKN paboymm MECTOM B KOMMbIOTEPHOM
Knacce ¢ goctynom B IHTepHET B COOTBETCTBUM C OO BEMOM U3yHaeMbIX QUCLUMSINH.
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MomeweHnss ans camocTosATeNbHON paboTbl 0OyYalrLMXCA OCHALLEHbI KOMMNbIOTEPHON
TEXHWUKOW C BO3MOXXHOCTbLIO MOAKMI0YEHNs K ceTn "MIHTepHeT" n obecrneyeHmnem JOCTyna B ariek-
TPOHHYH MH(pOpMaLMOHHO-06pa3oBaTeNbHYO Cpeay opraHMsaunu.

By3 obecneyeH HeobXxoaMMbIM KOMMSEKTOM SULEH3NOHHOIO NMporpaMmMHoro obecnedye-
HUS.

BY3 pacnonaraet maTtepuanbHO-TEXHMYecKon 6ason, obecneuymBarlowen npoBedeHue
BCEX BMAOB AUCLMUMIMHAPHON U MeXOUCUMNIIMHAPHOW NOAroTOBKW, nabopaToOpHON, npakTude-
CKOM N Hay4YHO-uccregoBaTenbckon paboTbl 0byyarowmxcs, NnpeaycMoTPEHHbIX y4ebHbIM nna-
HOM BYy3a, U OENCTBYHOLMM CaHUTapPHbIM M NPOTUBOMOXAPHbLIM NpaBunam 1 Hopmam (npuso-
XeHune 8).

MaTtepuanbHo-TexHM4eckaa 6asa, nmetowasaca Ha dakynbteTe, obecnednmBaeT npose-
AeHne yyeOHoro npouecca B nosiHoM obbeme. PakynbTeT pacnonaraet ABYMsS NMOTOYHbIMU
NEKUNOHHBbIMU ayanTOPUSMN, OCHALLEHHBIMU MYNbTUMELUAHBIMU MPOEKTOpaMM U KOMMbIOTE-
pamMu Ons npeseHTaumin ¢ JocTtynomM B VIHTepHET, ayantopusamMmu nsi NpoBeaeHuUs CEeMUHaPCKUX
N NEeKUMOHHbIX ansa rpynnbl 15-25 yenosek, 7 nabopaTtopusiMn, OCHaLEHHbIMU COBPEMEHHOWN
BbIYMCIIUTENBHON TEXHUKOWN Ha Kaxgoro ctygeHTa (10-15 yenosek) n MmeowmMn ycrnoBus ons
npoBefeHNA CEMUHAPOB C MCMNOSIb30BaHNEM MPOEKUMOHHOro obopyaoBaHus. Y4vebHble ayam-
TOpUKM OTBEYAIOT CaHUTAPHO-TUTMEHNYECKUM HOPMaM.

6. XapakTepucTtuka cpeabl By3a, obecneuymBaroLias passutne ooLeKkynbTYPHbIX U coLm-
anbHO-NIMYHOCTHbLIX KOMNETEeHL U BbIMYyCKHUKOB

B yHuBepcuteTe co3gaHbl YCNoBUS AN aKTUBHOW XXM3HEAEeATeNnbHOCTM oby4varolumxcs,
ANS rpaXkaaHCKoro camoonpeaeneHnsa u camopeanusaumm, Anst MakcMmMarnbHOro yaoBrneTsope-
HUSA NOTPeOHOCTEN CTYAEHTOB B MHTENNEKTYarlbHOM, AYXOBHOM, KYfIbTYPHOM U HPaBCTBEHHOM
pasBUTUN.

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

- YnpasrneHue no coymnansHom n socnutaTtensHon pabote (YBCP);

- WWtab cTygeH4Yeckux TpyaoBbIX OTPALOB;

- LleHTp MonogéxHbIX MHMUMaTKB,

- Mcuxonoro-koHcynNbTauMoHHas cnyxba (B coctase YBCP);

- CnopTuBHbIV KNy6 (B coctaBe YBCP);

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

- ®doTorpacumyecknin LeHTp (B coctaBe YBCP);

- O3gopoBUTENBLHO-CNOPTUBHBIN KoMNieke (B coctaBe YBCP).

CuctemHas paboTa BegéTcsa B akTMUBHOM B3avMO4ENCTBUM C:

- Mpodcoro3HoM opraHm3aumen CTygeHToB;

- O6beanHEeHHbIM coBeTOM ObyyvaroLLmXCs;

- CTyoeH4YecKnm CoOBETOM CTYAropoaka;

- Mysesamn BI'Y;

- ABYMS1 AUCKYCCUOHHbIMM Kry6amu;

- TypuUcTCKMM Knybom «benas ropav;

- Knybom nHTennekTyanbHbIX UMp;

- YEeTbIPbMS BOSIOHTEPCKMMN OpraHM3aumsamMu;

- YnpaBneHMem no MONoaéxHom nonntnke AaMmHucTpaumm BopoHexckon obnactu;

- MonogexHbiM npasnTenbcTBOM BopoHexckon obnacTu;

- MonoaexHbiM napnameHTom BopoHexckon obnactu.

B coctaBe MonogéxHoro npasutenctBa n MonogéxHoro napnameHTta BopoHexckomn
obnactn 60% 3TO CTyAEHTblI YyHUBEpPCUTETA.

KoopanHauMoHHbIM opraHoM cTygeHyecknx obbeamHenun BIY asnaetca CoseT obyyato-
LUMXCS, ONpeaensoLLMA KIoYeBbIe HanpaBrieHnst pa3BUTUS BHEYYEOHOM XU3HN B YHMBEpPCUTE-
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Te 1 NPU3BaHHbIN obecneunTb ahPEKTMBHOE pa3BUTUE CTYAEHYECKMX OpraHmM3aLmii, BXOAALWMX
B €ro CoCTaB.
B coctaB CoseTta obyvatowmxca BI'Y Bxogat cnegywouwme CTyaeHYecKkne opraHmsauuu,

peanusyroLime NpoeKThbl MO pasnnYHbIM HanpaBfieHUsIM BOCNUTATENBbHON OeATENTbHOCTU:

CTyneH4eckumn coBet

MonogexHoe asmxeHne agoHopoB BopoHexa «Kavenu»

Kny6 nHtennektyanbsHbix urp BI'y

KOpuaunyeckas knvHunka BI'Y n AKOP

Hay4yHo-nonynsapHbin Jlektopuin

LWTab ctygeHyecknx oTpsgos BIY

Akt Becepoccuickoron CtyaeHveckoro TypHupa Tpéx Hayk

depepanbHbI 0OpasoBaTeNbHbIN NPOEKT «HMOMOTOK»

LLkona aktuea BI'Y

Apxeornornyeckoe Hacrneaue LleHTpanbHoro YepHo3embs

CtyneHTbl — [etam

Ha dwmanyeckom dakynbtete obLMM PYKOBOACTBOM BOCMUTATENbHOM OeATEeNbHOCTbIO
3aHMMaeTCHa AekaH, TeKywy paboTy OCyLLeCTBAAIT U KOHTPONMUPYIOT 3aMecTUTenn OekaHa,
negarorn-opraHnM3aTopsbl, KypaTopbl y4ebHbIX Fpynn 1 opraHbl CTy4eHYECKOro camoynpaBrneHus.

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

CtyoeHTam  npefoctaBnsieTCs  BO3MOXHOCTb — JIeTHEro OTAblxa B CNOPTUBHO-
0340pOBUTENBHOM KOoMMnekce «BeHeBUTUHOBOY, . AHana, Ha ocTpoe Kopdy ([Mpeuns). Opra-
HU3YIOTCH 3KCKYPCUOHHbIE Moe3akun rno ropogam Poccuu, becnnaTHoe nocelieHne TeaTpos, My-
3ee, BbICTaBOK, KATKOB, CMOPTUBHbLIX MaT4yeln, 6acCcenHoB.

PaboTaeT otaen cogencTeBns TpyaoyCTPOMUCTBY BblMYCKHUKOB.

B yHuBepcuteTe peanuayloTcsl couumarnbHble NporpaMmmbl Ans CTYAEHTOB, B TOM 4uchne
BblAeneHne couunanbHOM NoMowM ManoobecneyeHHbIM U HYXOalLWwuMCs, coumansHas noa-
AepXKa OTAeNbHbIX KaTeropuin obyyaroLmxcs.

7. HopmaTuBHO-MeTOAMYECKOE ObecnevyeHne CUCTeMbl OLLeHKM KayecTBa OCBOEHUA 00y-
vyarowmmumca OOl 6akanaBpuaTta no HanpasneHuto noarotosku 03.03.03 Paguocusumka

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

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

7.1.Te|<yu.w||7| KOHTPOJ1b yCneBaeMOCTU U NPOMEeXYyTOYHaA aTTecTauus

B cootBetctBUM € TpebosaHusammn ®IrOC BO n pekomeHgaumamm OOl BO no Hanpas-
nenuto noarotoskm 03.03.03 Pagnoduamka ans npoBedeHns TeKyLwero KOHTponsa ycrneeBaemo-
CTU N NPOMEXYTOYHOM aTTecTaumm co3faHbl COOTBETCTBYOLME (POHObLI OLEHOYHbLIX CPELCTB.

OTN OoHAbI BKMOYAKOT: KOHTPOSbHbIE BOMPOCHI M TUNOBbIE 3a4aHnA NS NPaKTU4EeCKNX
3aHATUN, NabopaToOPHbIX U KOHTPOSIbHbIX PaboT, KOMMOKBMYMOB, 3a4€TOB U 3K3aMEHOB; TECTbI U
KOMMNbIOTEPHbIE TECTUPYHOLLME NMPOrpaMmmbl; NPUMEPHYHO TEMATUKY KypCOBbIX paboT/npoeKkToB,
pedepaTtoB U T.M., a TakKe MHble POPMbl KOHTPOSS, MNO3BONAIOLWMNE OLLEHUTb CTENEHb COOPMU-
POBaHHOCTW KOMMNETEHLMI 0ByYaroLLmMXCs.
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7.2. TocynapcTBeHHas utorosas atrectauua BbinyckHukoB OOl 6akanaBpuaTta

NTorosaga atrectauus BbiNyCKHUKA BbicLLEro y4ebHoro saBegeHus ssndetca obssaterib-
HOWM M OCyLLeCTBNSETCS Nocrie 0CBOEHNA obpasoBaTenbHOM NporpaMmmbl B MOSIHOM o6beme.

Ha ocHoBe [NonoxeHuss 06 NTOroBon rocyaapCTBEHHOM aTTecTauuun BbiMyCKHUKOB BbIC-
Wwmnx y4ebHbix 3aBegeHun Poccunckon depepaumm, ytBepxaeHHoro MuHmuctepctsom obpaso-
BaHUA 1 Haykn Poccurckon depepaummn, TpedosaHmn ®IrOC BO n pekomeHgaumin OOl BO no
COOTBETCTBYHOLLEMY HanNpaBneHo NOArOTOBKU pa3paboTaHbl N yTBepXaeHbl TpeboBaHUS K Co-
AepXXaHnto, 06beMy M CTPYKTYpPE BbINMYCKHbIX KBanNngmKkaLmMoHHbIX paboT.

B utorosyto atTecTtauuio BXoguT 3allmTa BbIMYCKHOW KBanudukaumMoHHon paboTbl (ba-
KanaBpckon paboTbl). bakanaspckMe paboTbl BbIMNOMAHAKTCA MO TeMaM, YyTBEPXAEHHbIM Y4e-
HbIM COBETOM (paKkynbTeTa.

ATTEeCTauNOHHbIE MCMbITAHUS, BXOASALME B COCTaB MTOMOBOW aTTeCTauum BbIMyCKHMKA,
AOSMKHbI MOSMTHOCTBIO COOTBETCTBOBATbL OCHOBHOW Ob6pasoBaTesibHOM nporpamme 6akanaBpcKom
noaroToBkn dusnka MHMOOPMALMOHHBLIX CUCTEM U TENEKOMMYHUKALIMIA, KOTOPYD OH OCBOMI 3a
Bpems obyyeHus.

Mpun opraHmsaummn paboTbl Hag OGakanaBpckon paboTon Kadedpa nocne 3aBepLleHust
TeopeTnU4ecKkoro obyyeHus B 7-m ceMectpe npoBoAUT paboTy Mo BbIOOPY M YTBEPXKAEHUIO TEM
OakanaBpckux pabot. Tembl Bcex BakanaBpckux paboT COOTBETCTBYHOT TeMaTuke paboTbl Ka-
deapsbl.

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

CTaTUCTUYECKOro CMHTE3a U aHanmsa anroputmMoB 06paboTKn CUrHamNoB ¢ HEM3BECTHbLIMU
napameTpamMmu, Habngaembix Ha OHE NOMEX;

TEOPETUYECKOrO N SKCNEPUMEHTANTbHOIO UCCregoBaHUs NPOXOXAEeHNA PaaNoBOSH Yepes
pasnuyHble cpeapbl, UccnefoBaHMe anarpaMmm HanpaBreHHOCTU CYLEeCTBYOLWNX U NepCcrnekTus-
HbIX n3ny4arenen,

TEOPETUYECKOrO M 3KCMEPUMEHTASIbHOrO MCCNeaoBaHUs MOBbIWEHUA ObICTpOoaenCTBUS
KIOYEBbIX 95IEMEHTOB Ha TPaH3UCTOpaXx;

nccrnegoBaHue onTUMM3auum COBPEMEHHBLIX CUCTEM TENEKOMMYHUKaL M.

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

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

e HaBblkaMX CaMOCTOATESTIbHOM Hay4YHO-MUCCeaoBaTENbCKOM AeATENbHOCTY;

e HaBblkamMu NpoBeaeHNst PU3NYECKOro 3KCNEPUMEHTA:

e MeTO4aMMu OLEHKN TOYHOCTU IKCNEPUMEHTANbHbIX Pe3ybTaToB;

e JKCMEepUMEHTarnbHbIMM METOAAMU UCCNeaoBaHUs KonebaTenbHO-BONTHOBLIX CUCTEM,;

e HaBblkamu paboTbl C COBPEMEHHbLIM 3KCMEPUMEHTalbHLIM 060pYAOBaHNEM;

e MCCNegoBaHus, NPOEKTUPOBAHUS N NPUMEHEHNSA KOMMIOHEHTOB UHTErparibHOM 3NEKTPOHNKN U
noslynpoBOAHMKOBbLIX NPMBOPOB;

e MeTodaMu N cpeacTBaMy KOMMbIOTEPHOro MoaennMpoBaHus usnyecknx npoLeccoB U siBne-
HUW B pagnogu3anke;

e OCHOBHbIMW COBPEMEHHBIMU METO4AMWN pacyeTa U NPOEKTUPOBAHUS LMAPOBLIX CUCTEM,;

yMeHue:

e opMynupoBaTh M pellaTb 3aJaudn, BO3HMKAKOLME B XOOe HayyYyHO-UccreaoBaTenbCKon u
Hay4YHO-UHHOBALMOHHOWN [eATeNbHOCTY;

e BblOMpaTb HeobxoaMMmble MeTOoAbl UCCNeAoBaHusA, pacdeTa pagnounanyecknx n Tenekom-
MYHUKALMOHHbIX CUCTEM,;
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e 0006WaTb 1 oTpabaTtbiBaTb NOyYEHHbIE pe3yrnbTaThbl, aHaNM3NpoBaTb U OCMbICIIMBATbL UX C
y4eTOM nnTepaTypHbIX AaHHbIX;

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

e MNpeacTaBnATb UTOMM NpogenaHHon paboTel B BUAe otyeToB, 0630poB, AOKNaaoB, pedepa-
TOB U cTaten, 0POPMMEHHbIX B COOTBETCTBUU C OOLLENPUHATBIMU HOPMamK, C NPUBMEYEHU-
€M COBPEMEHHbIX CPeACTB peaakTUpPOBaHUSA 1 nevaTy;

e UCMONb30BaTb MaTteMaTU4eCKUn annapaTt U YNCHEHHblIE MeToabl, M3nYeckne n matemaTu-
yeckme (pU3NKo-xmmMmyeckme MoAesniv NpoLeccoB U ABMEHUN, Nexallmx B OCHOBE COBPEMEH-
HOW paanodUn3nKu;

e MNpeacTaBnATb UTOMM NpoaenaHHon paboTbl B BUAE OTYETOB, pedepartoB, ctaten, ohopm-
NEHHbIX B COOTBETCTBMM C MMeLWMMUCS TpeboBaHUAMK, C NPUBNEYEHNEM COBPEMEHHbLIX
CpencTB pefakTupoBaHUs 1 neyaTu.

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

e MAOEHTU(UUMpOBaTbL HOBbLIE 0BNacTn UccrnegoBaHUn, HoBble Npobnembl B cdepe pusmnkn
MHOPMALMOHHbLIX CUCTEM U TENEKOMMYHUKaLWI;

e paspabatbiBaTb MOAENM UCCredyeMblX MPOLECCOB, 3N1IEMEHTOB, NPMOOPOB U YCTPOWUCTB
ANEeKTPOHHOW TEXHUKM.

8. ﬂpyme HOpMaTUBHO-MeTOAUYEeCKMEe AOKYMEeHTbl U MaTepuarnbl, obecneyuBaloLme Ka-
4eCTBO NOAroToBKHU 06yqa|ou.w|xc9|

Hapsagy c¢ knaccudeckumu popmamm obyyveHus Ha kadegpax, oCyLecTBNALWmnX yyeb-
HbIN NpoLecc no HanpaeneHuto B pamkax OOI, npegycmaTtpmuBaeTcs:

- NpurnaweHne Beaywmnx cneumanucToB — NPakTUKOB M3 YMUCra pykoBoauUTENen otpac-
neBbIX NPeAnpUATUA ANs NpoBeAeHUs MacTep-Knaccos no gucuunimHamM npogeccnoHarnbHoro
umKna;

- MpUMeHeHne obpasoBaTenbHbiX 6a3 3HaHMM U MH(OPMALIMOHHBIX pecypcoB rnobarnb-
HOW ceTn NHTepHeT Ansa pacumnpeHnsi BO3MOXHOCTEN U3YyYeHNa ANCUMMNINH y4eBHOoro nnaHa u
O3HaKOMJSIEHMUS C NOCNEAHUMN JOCTMXKEHUSAMU B PA3NIUYHbIX OTPACAX HAYKN U TEXHUKM;

- NnpumeHeHne NM3BM n nporpaMmm KOMMNbOTEPHOM rpaduky No umknam odbwmx matema-
TUYECKNX U eCTECTBEHHOHaYy4HbIX, obLienpodeccnoHarnbHbIX U cneynanbHbIX UCUUMANH Npu
NpoBeAEeHNN NPaKTUYECKMUX 3aHATUI, KYPCOBOro NPOEKTMPOBAHNA 1 BbiNonHeHnn BKP.

[na camocTtositTensHon paboTbl CTYAEHTOB npeaycmaTpuBaeTcs paspaboTka no Bcem
ancumnnuHam OOl meToguyeckmx pekomeHaauumn, ¢ NOMOLLBK KOTOPbIX CTYAEHT opraHusyeT
cBow paboTty. B npouecce camocToAaTeNbHON paboThl CTYAEHTbl MMEKT BO3MOXHOCTb KOHTPO-
nMpoBaTb CBOW 3HAHMUS C MOMOLLbIO pa3paboTaHHbIX TECTOB MO AUCLUNIIMHAM crieunasnbHOCTMU.

B aucumnnunHax npodeccnoHanbHOro Lukna npeaycMoTpeHo UCMonb3oBaHME WHHOBA-
LMOHHbBIX TEXHOMOMM (cpeacrTea TENEKOMMYHUKaUUN, MynbTUMEANNHbIE MPOEKTOPLI, cneuyna-
nM3npoBaHHoOE nporpamMmmMHoe obecrneyeHne 1 cpencTBa KOMMNbLIOTEPHOW ANArHOCTUKM).

Kpome TOro, B obpasoBaTefnibHOM npoLuecce UCMOofb3yHTCA criegyowme NHHOBaLMOHHbIE
MeToAbl:

- NPUMEHEHNE ANEKTPOHHBIX MyNbTUMEANAHBLIX Y4eOHMKOB N y4ebHbIX Nocobun;

- NPUMEHEHNE aKTUBHbIX METOAOB 00y4eHUs, KKOHTEKCTHOrO 0By4eHns» 1 «0by4eHuns Ha
OCHOBE OnbITay:

- UICNONb30BaHUE MPOEKTHO-OPraHN3aLUMOHHbIX TEeXHOMorMm obyyeHns paboTte B KomaHae
Haz KOMMMEKCHbIM peLleHneM NpakTu4eckmx 3agau.
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Mporpamma cocTasrieHa: kacdeapon pagnogusnki.

Mporpamma ogobpeHa Hay4YHO-MeTOANYECKMM COBETOM (DU3NYECKOro doakyrbTeTa

[ekaH duamyeckoro akynoteTa /A.M. BobpeLios/

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

Kypatop nporpammel /Léi /K0.3. Kopuarun/
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Mpunoxenue 1. Npachmk yuebHOro npouecca

CeHTS6pb OkTa6pb Hosi6pb [ekabpb AAHBapb deBpanb MapTt Anpenb Man WioHb Wionb ABrycr
n o < ~— ~— n (e2] n N
Mec,\zﬁﬁéuﬂﬁémﬁnﬁl\zﬁﬁézfﬂgwaﬂéwaﬂﬂéuﬂﬁégtﬁﬁ.\zﬁﬁﬂ'uﬂﬁhmﬁnﬁ
“lelala] |eo|a|g] |~le|s|a|~|elala] [ola]a] [~[o]e] [~[o]ela] |o]|alg] |+|=|=|a|~|=|ala] |e|lolg] |~|o|s]|s
112]3|4|5]6]7]|8|9]10]11|12|13]14|15|16[17|18]19|20|21]|22]23|24|25]|26]|27|28|29]|30|31|32|33|34]|35|36|37]|38]|39|40|41]|42|43|44|45|46|47|48[49]|50]51(52
I B EIEILSLS [ 3|3 K[K|K|K|K|K]K|K
3 3
11 B EIEILSLS [ 3[a|y|Y|K|K|K|K|K]|K|K
3 3
I B EIEILSLS [ a[a|n|n|K|K|K|K|K]|K|K
3 3
v 3|3|K|K [ |3|n|n|alalr|r|k]K|K[K[K|K]IK]|K
3
2. CBOAHbIE AaHHbIE
Kypc 1 Kypc 2 Kypc 3 Kypc 4 Uroro
ceM. 1| cem. 2| Bcero | cem. 1| cem. 2| Becero | cem. 1| cem. 2| Bcero | cem. 1| cem. 2 | Bcero
TeopeTnyeckoe 0byueHne 181/3| 18 1/3|36 2/3{ 18 1/3| 17 1/3|352/3| 18 1/3|17 1/3|35 2/3] 18 |14 2/3|32 2/3{140 2/3
3 |9K3aMeHauMOHHbIE ceccnm 22/3(22/3|51/3|22/3|22/3|51/3|22/3(22/3|52/3| 2 |11/3|31/3|191/3
Y [YuebHasa npakTuka (KOHUEHTp.) 2 2 2
YuebHas npakTuka (paccpea.)
H [Hay4yHo-nccnea. pabota (KOHUEHTP.)
HayuHo-uccnegn. pabota (paccpea.)
M [Mpou3BoACTBEHHAs NpakTUKa (KOHUEHTP.) 2 2 2 2 4
Mpou3BoacTBeHHas NpakTuka (paccpea.)
[l |BbinyckHas kBanudpukaumoHHas pabota 2 2 2
I |loc. ak3aMeHbl n/vnu 3awmTa BKP 2 2 2
K [KaHukynbl 2 8 10 2 7 9 2 7 9 2 8 10 38
UToro 23 29 52 23 29 52 23 29 52 22 30 52 | 208
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[punoxenue 2. Y4eOHbIi nnax

Cemectp 1 Cemectp?2
Yacos Yacos
A A
No |Mhpexc  {HaumeHosawwe — i _— A
p Beero CPC fap) TP Beero CPC o
Beero| flex [ 1126 { Mp | KCP onb Beero| flex | 11a6 | Mp [KCP onb
AUCUMNIHHbI (Mna) 1134) 538 188 144 206 452( 144 1134|556 186 144|226 434| 144
1 [BLe1  |Acropus 3 | 144136 [ 18 18 12136
2 [6LB2 [PycoKvit s3bik U KymbTypa peui S | 72 118(18 5
3[6153 | OvoHommka O | 144 36| 18 18 2] 3%
4 [p164  |Mpasosenerve % (10836 |18 18 1
5 |6LBS  |VHOCTDaHHbIt 3blk 3% | 108 | 36 3 7 B || 3% 3 3
6 (5157 [Monynb "OBuas dsna" sdak| 270 {1441 36| 72 | 36 90| 36 [e3aK| 270 | 144 36|72 36 90| 3
761671 |Mexanra K | 144 72| 3% 36 36| 36
§ (61572  |Monexynapras Quama dak | 1441 72|36 3 3| 3
9 |BL675 | Oty cusnsecksmi mpaKTHKYM % (126172 7 54 % [126] 72 7 5
0[Es  logne Merenen o (el el (o)l wlen| |9 9|
11|p169.1  |Maremarnseckmi arams sk | 180 | 90 | 36 5 5136 | 3Kk [ 180 90| 36 M M| 3
12 (61592 |Avamimuseckas reomerpus K | 144 [ 721 36 36 36| 3
13161693 |/meinas anrefpa dok [ 144172 3% 3 3| 3
14 61,510 {Monymb "MHdopmamuka' S (1441 72(36]36 1 B (1441 72(0%|3% n
15 (b1.6.101 | Mehopmariea S | 1441721363 12
16 (515,100 |AnropuTsi 1 536k FPOTPaMMADOBAHAS S |14 T2(03%|% 12
17 [BL619 | Ou3uyeckas kynbTypa % | 18 [16]8 8 2 % | 18166 10 2
18 MEXTUBHbIE KYPCI 10 QU3HYECKOH KybTypE | 5 5 M| M 5
OBA3ATENbHBIE ®OPMbI KOHTPONA Ha3(4) 3a(5) K(3) ¥3(4) 3(5) K(3)




Cemecrp 3 Cemectpd
Yacos Yacos
A A
No |iHpexc  |HawmeroBarme — s — da
"™ Beery o i Ay P o
Beerof lex | Na6 | Mp | KCP o Beerof flex { N1a6 | Mp |KCP 0flb
AVNCLUANNUHbI (Mnak) 1134556 | 184|144 228 434| 144 1033| 513 | 168| 168|177 376| 144
1 165 Ounocodis O | 144 | 54 | 18 3% 51 3%
2 |b1b6 MHOCTDHHbit 536K M | 108 | 36 36 613
3 |plb7 Mozynb "061aq isuka" Qadak| 270 | 1441 36| 72| 36 90 | 36 |Ow3ak| 270 | 136 34 | 68 | 34 B[ b
4 |B167.3 | IMeKTOUIECTBO i MarHETHSM MK (144721 36 36 613
5 |p156.74  |Konebarns 1 BonHsi, OnTuka K | 144 68 | A4 34 401 3%
6 |616.7.5 | 0w msnseckmi npakukyM % [ 126] 72 1 54 % | 126 | 68 68 58
76168 [Momym Wereremuct Sjgffz) % 0[] || || |oenn w0 ||| |&| |m6| 7
8 |p15.9.1 | Maremamnyeckni avanna Ik | 14472136 36 303
9 |p15.94  |LngepeHupanshbie ypasHeHs 30K | 108 | 72 | 36 3 36
10 [61.5.9.5 | BexTOpHbll 1 TEH30DHbI aHami3 % | 1083618 18 1
it 151596 Teopus BEDOSTHOCTEN 1 MaTEMaTHYECKaA 3 |1l 50| m 5| %
CTTICTHR
0151597 Teopus (oyHKuMH KOMITEKCHOrO 3 |1l 50|15 3 5| %
MEPEMEHHOTO
i l5t59g JHrerpansHble ypaBHeH 1 BAHALMOHHOE w |1l nl m 0
HesCeHHe
1461511 {Monynb "TeopeTueckas duamka" 30K [ 180 | 84 | 34 | 50 %
15 [BLb.11.1 | Teopemyeckas Mexarika 30K | 180 | 84 | 34150 9%
16 |61.56.14  [MakponpoLeCcopHbIE CHCTeMbI % (180 {72363 108
17 [p15.15  |TeopeTuieckwe OCHOBbI PaaHOTEXHHKM kN | 144 | 84 | 34150 U1 3%
18 1619 |Ow3uueckan kynbTypa % | 1816 4 12 2 % | 18 |16 16 2
19 MEKTUBHbIE KYPChI MO AUBHYECKDIE KynbType 4|5 4 61 | 61 61
OBA3ATE/NbHBIE ®OPMbI KOHTPONA 3r3(4) 3a(4) 320 K(3) 3r3(4) 3(3) 320 KM K(2)
YYEBHAA NPAKTUKA (MInak) 108
Y4ebHas BHIUMCIUTENbHAS B |18




Cemectpd Cemectp 6
Yacos Yacos
A A
No |Mhpexc  [Haumerosatme _— i _— A
p Beero CPC (o) P Beero CPC o
Beero] flex {126 | Mp | KCP onb Beero| lex | 11a6 | Mp [KCP onb
AVCLMNANHbI (Mnaw) 1134(558198(252(108| |432| 144 1023|521 | 218 236 67 358| 144
1 |6158  Moayns "AromHas v snepHas ouauka" B | 167213636 144
2 |BL681  |AromHad duamka S [ 1083618118 1
3 |b1682  |fnepHas dusmka % | 108 36(18]18 1
4 61511 [Moaynb "TeopeTuyeckas dmanka' K [ 180 [ 90 | 36 | 54 5136 | 3K | 180 [ 100 50 | 50 413
5 |B1A112 | nexTpomimamika K [ 180 [ 90 | 36 | 54 M| 3
6 |BL6.113  |KsaHTosas MeXaHHK 3K | 180 | 100 50 | 50 413
1 D Moayns "Ou3na KOHEf)aTeﬂbeIXM O | 144168 (34| 401 %
BOMHOBbIX MOLIECCOB
§ |p16.12.1  |Teopus Konebammi d [ 14468 (34| 3 400 3%
9 [BL6.13  {Momymb "Inextporuma" 3 | 14417213636 36| 36 kK| 144 | 68 | 34 | 34 401 36
10 {616,131 |PagmosnexTpoHmKa 3 | 14417213636 1| 3%
11 |hL6.13.2 | Ouaueckas nexTpOHMK IKNK| 144 | 68 | 34 | 4 40136
12 |61516  MeTon MaTeMaTHYeCKoi Quamki ok | 144 | 72| 3% 3 3| 3
3 b0 UWCTEHHbIE METOZbI M MATEMATHYECKOE o |14 | 60 13| 3% 0l %
MOREHDOBaHHE
14 (BLB.O/.1  |PanvoTEXHHHECKIE LETM U CHTHab kN [ 144 [ 72 36 | 36 ¥ 3%
15 {BLB.O.2  [AroMHbif CrexTpanbHai asani % | T2 (18 18 o
16 {5LB.OMS  [PamvionpreNHbie ycTpoicrea 30 | 108 |68 | 34|34 40
17 (6LB.OA7  {CreupaTkym % | 108 | 72 12 3 % | 108 | 50 5 5




Cemecrp 5 Cewmecrp 6
Yacos Yacos
A A
No Mhpexc  {Haumenosarve — f — #
p Bero CPC (ap) TP Beero CPC o
Beero| [lex | 11a6 | Mp |KCP onb Beero| [lex | N6 | Mp | KCP onb
AUCLIANMHDI (Mna) 1134|558 |198|252( 108 |432| 144 1023|521 | 218( 236 | 67 358 144
18 MEKTUBHBIE KyPChl N0 Qu3nseckoit kymbrype | 3a | B4 | 54 h % | 5|5 5
BBeieHie B CTaTUCTHHECKYI0 PAVOGHIKY 1
19 (618,811 P — % | T2(36|18 18 36
20 (61.8/B.1.2 |Baeere B papogusiky B [ 213118 18 3
LlypoBLIe METORbI B HHGOPMALMOHHbIX
21 |bLBB2.1 X S | 12| 3|16 16 40
0 5122 TTOMeXOyCTOHMBOCTS MHAOPMBLIMOHHbIX w w6 " 0
CACTem
23 (b1.8,1B.7.1 |OcHoBbl kpurmorpadym % | 7216116 )
TEXHUeckwe CDECTBa 3aLLTel

4 bLE 82 HHTENTEKTY@NBHOM COBCTBEHHOCTH T 16 16 %

25 (B18,1B.7.3 | aLLpma MHchopmaLim B MAKDOSMEKTPOHMKE % [ T2 (1616 5
OBA3ATE/TbHBIE ®OPMbI KOHTPONA H3(4) 3a(5) KN KQ2) H3(4) 3a(3) 30 KM K(3)
MPON3BO/CTBEHHAA MPAKTHKA (Mnaw) 108

IPOV3BORCTBEHHAA Hay4HO-HCCTe0BATENbCKaA | 108




Cemecrp 7 Cemecrp 8
Yacos Yacos

No [Uhpexc  |HaumenoaHue — ul (ool fomon il -

R P O P ) el A e
AUCLMNAWHDI (Mnax) 1080{ 504|216 234 54 468 | 108 828 | 392 | 168|182 | 42 364 72
1 [6L.5A1  {Momymb "Teoperuueckas duana" dak | 108 [ 70| 28| 42 21 3
2 (616124 | TepmoguHamyika i CTaTiCTYeCKas (uanma Sk | 108 | 70 | 28 | 42 2| %
3 i < T T R
4 161.6.122  |Pacrpoctpaerme nextpomarvuTieix BonH | 3aK | 144 | 72 | 36 | 36 7
5 |p1.6.123  |CramicTimeckas pagnoguana ik | 180 (108 54 | M4 %136
6 (15,124 | w3k BOTHOBLIX MOLIECCOB k| 180 | 72| 36| 36 72136
7 (61613 |Momyms "nexrponna’ S | 144 (72|33 36 36| S | 1085 |22 16| 3
§ |p1.6.133  |[TonympoBOZHMKOBAS MEKTPOHMKa O [ 144 | 72136136 B( 3
9 (616134  |KsaHroBas pagnopuaia 3 | 108 | 5% | 28| 28 161 3%
10 (p1.6.18  |be3onacHoCTb Xu3HEReTENbHOCTH S | 108 26 | 14 14 80
11 |b1B.OR3  |AcTpoduaia Sa | 108 | 36| 18 18 1
12 (B1.B.OR4  |OyHKUMOHaNLHAS IMEKTDOHIG S | 108 | % | 28|28 LY,
13 |61.8.00.6  |Pewesve 3024 Ha IBM S [ T2|%|28|28 16
14 1bLBOAT  |Creumpaikyh (14|72 72 72 % | 108 | 56 5 52
5 i3t E;;Z:::;I:’ peCTROCTpHHEH PACERE | 8] % | 1 i .
1 518832 ggjﬁ;ﬁ%ﬂiﬁgf (1| % (6] (8] |7

TTpw60DbI 1 YCTOJCTBa TBEPAOTENBHOI
17 |bL.BIB.4.1 [anexTponvikw B HchopMaLyonHsix cuctemax | 3a | T2 | 36 | 18 18 3
TENEKOMMYHVKALYISX

R vt R T




il

Cemecp 7 Cemecrp 8
Yacos Yacos
A A
No [Mhpexc  |Hauvenoare — i — A
p Beero CPC il e Beero CPC o
Beero| Nlex | 11a6 | Mp | KCP 0l Beero| Nlex | 11a6 | Mp | KCP onb
AVCLMNANHbI (Mna) 1080 504 | 216 | 234| 54 468| 108 828 | 392|168 182| 42 364| 72
1 518,851 VIanyuenie 1 pacnpocTpaHeHe w | 1|l " "
HECHHYCONEANbHbIX BOTH
20 (B1.8,JB.5.2 | OcHossl MoBw7eHsiX cHCTeM Casn S | T2 2|1 14 44
21 (BL.B,IB6.1 |Pamoduneckie weTogs! % | T2 (28|14 14 44
0 518862 ;eopemqecmeomosbl paguoTexHHKY YacTb w |18l " "
3 o1 Teopus 0|'|TV|H€CKVI3(CVICT€M o | 1|l 5
TNKOMMYHKALIA
OBASATENbHIE ®OPMbl KOHTPO/IA X3(3) 3a(5) KMTK(2) H3(2) 3a(6) K
MPOW3BOACTBEHHASA MPAKTHUKA (Mna) 108
MPOU3BOGCTBEHHaA MPEAAMNOMHaS 3 | 108
rOCYJAPCTBEHHAA UTOrOBAA ATTECTALIUA 26
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MpunoxeHue 3. AHHOTauuKU pabounx nporpamm
B1.5.1 WUctopus

Llenu n 3agayum yue6HOM AUCLUNIIUHDI.

Lensto aucumnnuubl «Mctopusi» aBNSieTCs: U3ydeHue LenoCTHOro Kypca WCTOpUM cOoBMe-
CTHO C ApYyrMMK AuCUMNNMHaMKU UuKnia; oopMMpoBaHne y CTy4EeHTOB COBPEMEHHOIO MUPOBO3-
3pEHUS; OCBOEHNE UMW COBPEMEHHOIO CTUSISI MbILLNEHWUA.

B xoge nsyyeHus aucumnnuHbl «ctopusi» cTyaeHTbl OOMKHbI: MMeTb NpeacTaBrieHne O Cyll-
HOCTM, hopMe U DYHKLMM UCTOPUYECKOTO 3HAHUS; OBNaAEeTb S1ieMeHTaM1 MCTOPUYECKOro aHa-
Nnn3a; 3HaTb: MOHATUINHBIN annapaT UCTOPUYECKON HayKN, OCHOBHbIE METOAbl UCCIEA0BaHUS UC-
TOPWM; CYLLHOCTb, COAEp)XaHWe, 0COBEHHOCTM Pa3BUTUS OTEYECTBEHHOW UCTOPUWN; OCHOBHOWM
CNEKTP KOHLEMNUUA UCTOPMUYECKOTO PasBUTUS, TOYEK 3PEHUS MO YacTHbIM UCTOPUYECKUM Mpo-
6rnemam; ymeTb: CaMOCTOSTENbHO aHanNM3MpoBaTb UCTopUYeckne akTbl; NPUMEHSATb MPUHLIN-
Mbl UCTOPU3Ma OOBEKTMBHOCTM B aHanM3e UCTOPUYECKOro MaTepuana; npuMMEeHsiTb MomyYeH-
Hble 3HaHUS U YMEHMS MPU aHanM3e COBPEMEHHbIX COLManbHO-9KOHOMUYECKUX U COoLManbHO-
NONUTMUYECKUX NPOGeM CoOBpeMEHHOro aTana pasBuUTUs OTeYECTBEHHOW UCTOPUN; UMETb HaBbl-
K1 paboTbl C UICTOPUYECKMMM UCTOUYHUKAMMN.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eamHULbl) y4eOHON ANCLMNIIUHDBI.

CopepxaHue ANCUMNNWHBI OXBaTblBaeT KPYr BOMPOCOB, CBA3aHHbIX C U3y4yeHUEM cre-
AyoLWwunX pa3aenos:

CyLwHOCTb, hopMbl, PYHKLUM UCTOPUYECKOTO 3HaAHUS. MeToabl U UCTOYHUKM N3YYEHNSA UCTOPUN.
MoHAaTMe n Knaccuukauma MCTOPUYECKOro MUCTovHMKa. OTedecTBeHHasi uctopuorpagusa B
NpoLwsoM M HacTodwem: obuiee n ocobeHHoe. MeTogonorna N Teopua UCTOPUYECKON HayKW.
NcTtopusa Poccnn — HeoTbemMnemasi YacTb BCEMUPHOW UCTOpUN. AHTUYHOE Hacreame B aroxy
Benukoro nepecenenuns Hapoaos. [Npobriema aTHOoreHe3a BOCTOYHbIX criaBsiH. OCHOBHblE 3Ta-
Nbl CTAHOBMEHWA rocydapcTBeHHOCTU. [peBHsAss Pycb KW KOYeBHMKW. BusaHTuncko-
apesBHepycckme cBasn. OcobeHHOCTN coumnanbHoro ctpos [pesHen Pycu. OTHOKYNbTYpPHbIE U
coumnanbHO-NONIMTUYECKNE MPOLIECCHl CTAHOBSIEHUS PYCCKOW rocyaapcTBEHHOCTU. [lpuHATHe
XpuctmaHcTBa. PacnpocTtpaHeHue ncrnama. 3BOSioLns BOCTOMHOCNABAHCKOM roCy4apCTBEHHO-
ctn B XI-XIl BB. CoumnarnbHo-nonutuyeckne nameHeHus B pycckux semnsax B XllI-XV BB. Pycb u
Oppga: npobnembl B3aumoBnNusHUSA. Poccna un cpegHeBekoBble rocyaapcrtea Esponbl 1 Asun.
Cneumndurka popmMmpoBaHNa eguHOro poCCUMCKOro rocygapcrtea. BossbiweHne Mocksbl. Pop-
MUpPOBaHMe COCITIOBHOM CUCTEMbI opraHu3auunm obuectea. Pedopmebl NMeTpa 1. Bek EkaTepuHbl.
Mpegnockblnkn n ocobeHHOCTN cKnagbliBaHUsS poccuckoro abcontoTnama. [Uckyccumn o reHesu-
ce camogepxaBusi. OCOBEHHOCTN 1 OCHOBHbIE 3Tanbl 9KOHOMUYECKOro pa3sutusa Poccuun. 3so-
noums oopm cobcTBeHHOCTUN Ha 3emMnito. CTpykTypa deoganbHoOro semnesnageHus. Kpenocr-
Hoe npaBo B Poccun. MaHydakTypHO-NpoMbILWieHHOe npon3BoacTBo. CTaHOBMEHWE NHAOYCT-
puansHoro obwectsa B Poccuun: obuiee n ocobeHHoe. OBLecTBEHHas MbICITb 1 OCOBEHHOCTU
obwectBeHHoro asmxkeHus Poccum XIX B. Pedopmbl n pedopmaTtopbl B Poccuun. Pycckas
KynbTypa XIX Beka n ee Bknag B MUPOBYIO KyrnbTypy. Ponb XX cTonetus B MMPOBOW UCTOPUMN.
Mmobanusaumna obwecTBeHHbIX npoueccos. Mpobrnema sKkOHOMMYECKOro pocta M MoaepHusa-
umn. Pesontouun n pedopmbl. CoumnanbHas TpaHchopmauna obuiectsa. CTONKHOBEHME TeH-
AEHUMA MHTepHaumoHanuMama 1 HauuoHanmama, MHTerpauum u cenapatmama, OeMOKpaTum U
aBTopuTapuama. Poccusa B Havyane XX B. O6bekTuBHas NOTpebHOCTb MHOYCTpUansHON Moaep-
Hu3aumm Poccun. Poccuinckue peopmbl B KOHTEKCTE OOLLIEMMPOBOro pasBmTUS B Havane Beka.
MonuTtuyeckme naptmm Poccuu: reHesnc, Knaccudgukaums, nporpammel, Taktuka. Poccna B yc-
NOBUSX MUPOBOW BOWHbLI N obweHaunoHanbHoro kpusmca. Peontouus 1917r. [NpaxgaHckas
BOWHA M MHTEpBEHUNA , NX pesdynbtaTtbl U nocneacTeus. Poccuinckas amurpaumsa. CouunanbHo-
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3KOHOMMYEecKoe pa3suTme cTpaHbl B 20-e rr. HIIN. dopmmpoBaHmMe ogHONapTUNHOIO NONUTUYE-
ckoro pexuma. ObpasosaHne CCCP. KynbTypHas Xun3Hb cTpaHbl B 20-e rr. BHelHas nonutuka.
Kypc Ha cTpouTenbCTBO coumanuama B OOHOW cTpaHe u ero nocrneactsus. CoumanbHoO-
3KoHoMunyeckne npeobpasosaHna B 30-e rr. CCCP HakaHyHe M B HadanbHbI Nepuos BTOPOW
MUpoBon BoWHbI. Benukas OTeyectBeHHasa BorHa. CoumnanbHO-3KOHOMUYECKOEe pas3BuTue, 0b-
LLLIeCTBEHHO-NONNTUYECKAA XN3Hb, KyrbTypa, BHelWwHAA nonutuka CCCP B nocneBoeHHbIe roabl.
XonogHas BovHa. MonbITKKM OCyLWEeCTBNEHUS NONIMTUYECKUX N AKOHOMUYECKUX pecbopm. HTP n
ee BnuaHue Ha xoa obuwectBeHHoro passutna. CCCP B cepeaguHe 60-80-x rr.  CoeTtckumn
Cow3 B 1985-1991 rr. lNepecTtponka. lNonbiTka rocyaapcTeeHHoro nepesopota 1991 r. n ee
nposan. Pacnag CCCP. benosexckue cornaweHns. Oktadpbckne cobbitua 1993 r. CtaHosne-
HMe HOBOW poccunckon rocygapcteeHHocTn (1993-1999 rr.). Poccusa Ha nyTn pagukanbHOW co-
LManbHO-9KOHOMMYECKon MoaepHusaumn. Kynbtypa B coBpemeHHon Poccun. BHewHenonutu-
Yyeckas 4esaATeNbHOCTb B YCNOBUSAX HOBOM reonofIMTUYECKON CUTYyaLnN.

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

Llenu n 3agayum yue6HOM AUCLUNIIUHDI.

Llenb n3ydeHus kypca «Pycckuin a3blk 1 KynbTypa pedn» — popMupoBaHue fNNYHOCTW, Bria-
aewouwen TeopeTMYeCKUMM 3HAHUSIMU O CTPYKTYpEe PYCCKOro Ai3blka M 0COBEHHOCTSIX ero goyHK-
LUMOHMPOBaHNA, obnagarolwen YCTOMYMBBLIMU HaBbIKaMU MOPOXAEHUS BbiCKa3blBaHUsSI B COOT-
BETCTBMM C KOMMYHWUKATUBHbIM, HOPMATMBHbIM U 3TUYECKMM acnekTaMyn KynbTypbl peydn, TO
€CTb CNOCOBOHOM K peanu3auum B pe4eBon OeATENbHOCTN CBOEro NIMYHOCTHOrO noTeHuunana.

B cBs3u ¢ aTMm yyebHaa aucumnnuHa «Pyccknii a3blk U KynbTypa pedny AOfKHa pelwaTb crne-
AyloLwme 3agayn: No3HakoOMUTb C CUCTEMOM HOPM PYCCKOro nNnTepaTypHOro A3blka Ha ooHeTU-
4YeCKOM, neKcu4eckom, cnoBoobpasoBaTeribHOM, rpaMmaTU4ecKOM YpPOBHE; AaTb TeopeTuye-
CKMe 3HaHuMs B 06nactm HOPMaTUBHOIMO W LefNeHanpaBreHHOro ynoTpebneHnsa s3bIKOBbIX
CpeacTB B 4eNOBOM U HAy4YHOM 0OLLeHUn; chopMUPOBaTL NpakTUYECKMe HaBblKU U YMEHUS B
obnactu cocTtaBneHna W NpoAyUMpPOBaHUSA pPasfnU4YHbIX TUMOB TEKCTOB, NpefoTBpaLleHus u
KOPPEKTUPOBKN BO3MOXHbIX A3bIKOBbLIX U peyeBblX OWMOOK, aganTaumm TEKCTOB ANA YCTHOro
UM MUCbMEHHOIO U3NOXEHNS; COPMUPOBaTb YMEHNSA, Pa3BUTb HaBbIKM OBLLEHNSA B pasnny-
HbIX CUTyaumnax odieHns; chopMmnpoBaTb Yy CTYOEHTOB CO3HaTeNbHOE OTHOLLUEHME K CBOEN U
YY>XOWN YCTHOW U NMUCbMEHHOWN peyn Ha OCHOBE U3YYEHUSA €€ KOMMYHUKATUBHbIX Ka4ecTB.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

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

2. f3bikoBasa Hopma. [JUHAMUYHOCTL PasBUTUA SA3blKa U U3MEHYMBOCTb HOPM. Tunbl HOpM (Op-
doanuyeckune, nekcudeckue, rpammartmyeckue, opdorpaduyeckmne, MyHKTyaumoHHble n ap.).
Tunbl HOpMaTUBHbLIX croBapen U NpUHUMNBLI paboTbl C HUMU. 3HAYMMOCTb HOPMATUBHOIO ac-
nekta gns pevyeson KOMMyHUKaumm. CoBpeMeHHOe peveBoe NpoCcTpaHCcTBO. Hopma n amnckypc,
Hopma U y3yc. PasroBopHasi peyb 1 HopMa. ACUMMETPUA MeXy Pa3roBOPHOW peybio 1 nute-
paTypHON HOPMOM B chepe pevyeBon KOMMYHUKaLMW.
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3.Ctunnctuka. PyHKUMOHaNbHbIE CTUNM COBPEMEHHONO PYCCKOro sA3blka. Baavmopencrteue
PYHKUMOHAMbHbLIX CTUNEen. Xapaktepuctuka ctunen: cdepa (QyHKUMOHUPOBAHUS; JeKcuye-
ckue, crnoBoobpasoBaTeribHble, MOPGOIOrMyeckne, CUHTaAKCUYeckne OCOBEHHOCTU; >KaHpbl;
OCODEHHOCTU opraHu3aunm TekctoB. Cneunduka UCnonb30BaHMUS 3IEMEHTOB Pa3fNYHbIX S3bl-
KOBbIX YPOBHEW B Hay4yHOM peyn. PasroBopHas peyb B cuctemMe oyHKUMOHAlbHbIX pa3HOBUAHO-
CTEN PYCCKOro nutepaTypHOro A3blka. YcnoBnsa yHKLUMOHUPOBAHUS Pa3roBOPHOM peyu, posib
BHES3bIKOBbIX (haKTOPOB.

4. Putopuka n genoson a3blk. OcobeHHOCTN ycTHOM ny6nuyHon peyun. OpaTop 1 ero ayauTo-
pusi. OCHOBHblE BUAbLI apryMeHToB. lNogrotoBka peyun: BblI6Op TeMbI, LefNb peyun, Nouck maTte-
puana, Ha4ano, pasBepTbiBaHWEe U 3aBeplleHne peyn. PeueBble TakTUKU B pe4eBON KOMMY-
HuKaumn. opmbl YCTHOrO AerioBoro obuieHnsi. PeyeBoe maHunynmpoBaHue. PeveBon 3TUKET.
Cneumdmka pycckoro peyeBoro aTmkeTa: TaKTUYHOCTb, NpeaynpeanuTenbHOCTb, OTKPOBEHHOCTD,
TONEepPaHTHOCTb, y4acTue. TexHuka peanmsaumm 3TUKETHbIX (bopM: npuBeTcTBue (obpalleHune),
3aBs3Kka, pasBuTue, KynbMuHaumd, passaska. Ob6cTaHoBKa OBLEHUS U 3TUKETHbIE (POpMYIbI.
Bugbl nncbMeHHOW AenoBon KoOMMyHuKaumn. OpraHuM3aunoHHO-pacrnopsanTenbHas AOKyMeH-
Taumsa Kak pasHOBWOHOCTb NMUCbMEHHOW OeroBOM peudn. HA3bikoBble hopMyIibl ouumanbHbIX
AOKYMEHTOB. A3bIK M CTUMNb pacrnopsanTeNbHbIX LJOKYMEHTOB, KOMMEPYECKOW KOppPEeCnOoHAEH-
UMU, NHCTPYKTUBHO-METOONYECKUX AOKYMEHTOB.

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

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:
N3ydeHne ancumnnuHbl "OKOHOMUKA" nMeeT cBoen uenblo obecnevntb NoaroToBKy BbICO-
KokBannduumpoBaHHbix 6akanaBpos, obnagarowmx HeobxoanMbiMK 3HaHNAMM B obnactu
3KOHOMMYECKON Teopun, NO3BOMSALWMMN pa3dbmupaTbCsd U OPUEHTUPOBATLCA B NPOMUCXOAs-
LLIMX SKOHOMMYECKMX MpoLEeCccax U sIBIEHUSX, B TOM YMCrie CBSA3aHHbIX C UX Byayuwien npo-
dreccuoHanbHON AeATenbHOCTL. [Ans peanu3aumm OaHHOW Lenu cTaBATcs cregylowme
3agayu:
- N3y4nTb Ba30BbLIE AKOHOMUYECKME KaTEropuu;
- pPacKkpbITb coagepXaHMe 3KOHOMMUYECKMX OTHOLLEHNI U 3aKOHOB 9KOHOMWYECKOro pa3BuUTUS;
- U3Y4UTb SKOHOMUYECKME CUCTEMBI, OCHOBHbIE MUKPO- M MaKpO3KOHOMUYECKNE Npobnemsl,
PbIHOK, PbIHOYHbLIN CNPOC U PbIHOYHOE NPEASIOKEHME;
- YCBOWUTb MPUHLUMN paLMOHaNbHOr0 3KOHOMUYECKOrO NoBeAEHUS XO3ANCTBYIOLWNX CyObek-
TOB B YCMOBUSIX PbIHKA;
- YSICHUTb CYTb OCHOBHbIX acrnekToB OYHKLUNOHNPOBAHUS MUPOBOMN 3KOHOMUKN.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

OKOHOMUKa U aKOHOMUYecKasi meopusi: npedmem, ¢hyHKyUU, pa3sumue

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

CyLWHOCTb COBCTBEHHOCTU, €e TuMbl U POPMbl. JKOHOMUYECKAS CUCTEMA U €e coAepKaHue.
Tunbl 3KOHOMUYECKMX cucTem. [epexogHasi 3KOHOMMKA.

ObuwecmeeHHoe npou3eodcmeo

Mpon3BoacTBO, ero cogepxaHne n uenu, notpebHoctn n bnara. JKOHOMUYECKME pecypcChbl U
dakTopbl NnponseoacTea. Npon3BoaCcTBEHHbBIE BO3MOXHOCTU U SKOHOMUYECKUI BbIOOP

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

MexaHu3m ¢byHKUUOHUPOBaHUS pbIHKa

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

PbIHKU ghakmopoe rpoudsodcmea

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

Teopusi pupmbl

®dupma. Tunbl upm. Kanutan gpupmel. KpyroobopoT n o6opoT kanutana. W3gepxkm npous-
BOACTBA M JOX0Abl (hrpMbI

HauyuoHarnbHasi SKOHOMUKa KaK eduHasi cucmema

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

MHeecmuyuu u 3KoHoMuYecKul pocm

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

LeHexHo-kpedumHasi u baHKogckasi cucmemb|

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

@uHaHcosas cucmema

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

MakpoakoHomu4eckas HecmabusibHOCMb

LInknuyHoCcTb akoHOMMYeckoro passutund. dasbl umkna. Buabl LMKNOB. QKOHOMUYECKME KpU3u-
Cbl, UX NPUYMHBI, BUAbl. AHTUKPU3NCHasa nonutuka. MHdnauusa, Bnabl HONSUAN 1 nX nocnea-
cTBusl. AHTUMHNAUMOHHasS nonutuka. bespabotunua n ee dopmbl. Mepbl 60pbObI ¢ Be3spabo-
TUuen.

Lox00b! U ypoB8eHb XU3HU HacesIeHUs.

[oxoabl HaceneHus. YpoBeHb 1 Ka4eCTBO XU3HU HaceneHus. MNpoXnToYHbIN MUHUMYM.
OKOHOMUYecKasi posib 20cydapcmea

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

Mupoeasi 3koHOMUKa

MunpoBoe X03SNCTBO M MeXOyHapoOHble 3KOHOMMYECKME OTHOWeHUs. BHelwHaa ToproBnsa u
ToproBas nonutuka. MNnaTtexHoln 6anaHc n BantoTHbIN KypC.

Popma NPoOMEXyTOYHON aTTeCcTaLmmn IK3aMeH.
Koabl hopmupyembix (cpopmupoBaHHbIx) komneTeHumun: OK-3, OK-7, MNMK-5
b1.6.4 lNMpaBoBepeHune
Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:
Lenbto gucumnnuubl «lMpaBoBegeHne» HBNAETCA: WM3yYeHUe MepBUYHbIX OCHOB W npea-
cTaBneHun o6 OCHOBHbLIX KaTeropusix npasa; OEeWCTBYHOLLEN CUCTEMbI HOPM, MpaBwusl No pas-

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

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI
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CopepxaHue AUCUMNNUHBLI OXBaTbiBaeT KPyr BOMPOCOB, CBSA3aHHbIX C MW3y4YeHWem cre-
ayowmnx pasgenos: ocyaapctBo u npaso. Ux ponb B xM3HM obuectBa. Hopma npasa u
HOpMaTUBHO-MpPaBoBble akTbl. OCHOBHbIE MpPaBOBbLIE CUCTEMbI COBpPeMEHHOCTU. MexayHa-
pooHOe npaBo Kak ocobas cuctema npaBa. MICTOYHMKM pOCCUIMCKOro npasa. 3akoH U noasa-
KOHHble akTbl. Cuctema poccunckoro npasa. OTpacnu npaea. [NpaBoHapylweHne n opunanye-
CKasi OTBETCTBEHHOCTb. 3Ha4YeHne 3aKOHHOCTWU W NMpaBonopsiika B COBPeMEHHOM obLuiecTse.
MpaBoBoe rocygapctBo. KoHcTUTyuus Poccuinckon degepaumm - OCHOBHOW 3aKOH rocygapcT-
Ba. OcobeHHOCTM (hbepepaTmBHOro yctpomctea Poccun. Cuctema opraHoB rocygapCTBEHHOWN
Bnactn B Poccunckon degepaunn. lMOHATUE Tpa4aHCKOro MnpaBOOTHoOWeEHUsS. dusmnyeckme
n opugmnyeckne nuua. [MpaBo cobctBeHHOCTU. OBs3aTenbCcTBa B rpaXcgaHCKOM npaBe U
OTBETCTBEHHOCTb 3a WX HapylweHue. HacnegcrBeHHoe npaso. bpayHo-ceMeinHble OTHOLUe-
HUs. B3anmHble npaBa n ob6s3aHHOCTM cynpyroB, poautenen n geten. OTBETCTBEHHOCTb MO
cemMenHOMY npasy. TpyaoBoOW A0roBop (KOHTpPakT). TpyaoBasa AucumMnivHa U OTBETCTBEHHOCTb
3a ee HapyuweHue. AOMUHUCTPATUBHbBIE MPaBOHAPYLUEHUS N agMUHUCTPATUBHAs OTBETCTBEH-
HoCTb. lMoHATME npecTynneHns. YronoBHass OTBETCTBEHHOCTb 3a COBEpPLUEHWE NPECTYNNeHUN.
Okonormnyeckoe npaso. OCOBEHHOCTM MPaBOBOro perynupoBaHnsa byaylien npodgeccuoHarnb-
HOW fesTenbHOCTU. [paBoBble OCHOBbI 3alUTbl FOCY4AapCTBEHHOW TalHbl. 3akoHoAaTeslbHble
N HOpPMaTUBHO-MPaBOBbLIE aKkTbl B 06Mactu 3awuTbl MHGOPMaL MK 1 FOCYyaapCTBEHHOW TalHbI.

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

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

Llenb nayyenunsa ancumnnuHbl «Punocodpusay - cnocobcTBoBaHne (GOPMUPOBAHUIO Y CTYAEHTOB
LLeNIOCTHOro, CUCTEMHOIO NPeACTaBfieHMs O MUPEe U MeCTe YerioBeka B HEM, BOCNUTAHMUE CrMo-
CcoBHOCTM 1 NOTpebHOCTM K domnocodckon pednekcnmn, PrUnocodckon oLEHKE SIBNIEHUIA U NPO-
LLleCCOB [OEeNCTBUTENbHOCTN, YCBOEHWE NPEencTaBfieHUA O CIOXHOCTM ObITUs, pacKkpbiTve ero
MHOIOYPOBHOCTM U MHOroo6pasus.

3agayum M3yyeHus QUCUUNINHGI

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

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

3) cnocobcTBOBaHME Pa3BUTMIO CaMOMO3HaHUS, MOHMMAHUSA CBOUX WUHAMBWUAOYaNbHbIX OCOOEH-
HOCTEeWN, COOTBETCTBYHOLLMX NOTPEOHOCTEN N BO3MOXHOCTEN UX peanusaunm;

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

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

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

7) 3HAaKOMCTBO CTyAeHTOB pmnanyeckoro akynbTeTa C OCHOBHbIMW (DOpPMamMmn opraHnsaumm Ha-
YYHOro 3HaHWsi, 3aKOHOMEPHOCTAMMN Hay4YHOro NO3HaHMWS, pacKkpbiTMe NPUHLMMOB CUCTEMHOCTH,
9BOJIIOLMOHN3MA U CaMOOpraHM3auumn, CoCTaBnsWmMX S4P0 COBPEMEHHOW HAYYHOW KapTUHbI
MUpa;

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

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

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

MpeomeTt dunocodpun. Mecto n ponb dunocodun B KynbType. CTaHoBneHne dunocodun.
OcCHOBHble HanpaBrieHu s, WKOMblI PUocodun 1 atanbl ee UCTOPUYECKOro pa3suTus. CTpykTy-
pa nnocodCcKoro 3HaHus. YyeHune o 6bitnn. MoOHUCTUYECKME U NOpanUCTUYecKne KoHuenumm
ObITMs, camoopraHusaumsa 6biTus. MNoHATUS MaTepuanbHOro u maeanbHoro. NMpocTpaHCcTBO,
Bpems. [IBKeHne u passutue, gnanektuka. [JeTepMuH1M3m n nHgetepmMmHuam. uHammyeckme
N CTaTUCTMYECKNE 3aKOHOMEPHOCTU. HayyHble, domnocodckne n pennurnosHble KapTUHbI Mypa.
Yenosek, o6wWwecTBO, KynbTypa. Yenosek n npupoga. O6LectBo u ero cTpyktypa. I'paxgaHckoe
o0LLecTBO 1 rocyaapcTBo. YenoBek B cuctemMe coumarnbHbIX CBA3en. YenoBek n nCTopnveckum
npoLecc; NIMYHOCTb U Macchl, cBoboaa N HeobxoaMMoCTb. POpMaLMOHHAsA U LIMBUIM3ALNOHHAs
KoHuenumn obuectBeHHOro passutnd. Cmbicn YenoBeveckoro 6biTus. Hacunue n HeHacunuve.
CBobopga n otBeTcTBEHHOCTb. Mopanb, cnpaBeasiMBoCTb, NpaBo. HpaBCTBEHHbIE LEHHOCTW.
MpencrtaBneHns o cCoOBEpLUEHHOM YerioBeKe B pasfnyHbIX KyrbTypax. QCTETUYECKNE LLEHHOCTU
N NX posSib B YErIOBEYECKOW XN3HU. PennrnosHble LeHHOCTM U cBoboaa cosectu. Co3HaHue 1
nosHaHue. Co3HaHMe, caMOCO3HaHWe U NINYHOCTL. [1o3HaHMe, TBOPYECTBO, NpakTuka. Bepa u
3HaHue. loHMmaHue n obbsicHeHWe. PaumoHanbHOe M uppaumoHanbHoe B Mo3HaBaTeslbHOW
aeatenbHocTU. [pobnema NCTUHbL. [JeNcTBUTENbHOCTb, MbILWSIEHME, SIorMka 1 A3blk. Hay4Hoe v
BHeHay4yHoe 3HaHue. Kputepum HayydHocTW. CTpyKTypa HayyHOro no3HaHusi, ero metodbl U
dopMmbl. PocT Hay4YHOro 3HaHus. Hay4yHble peBonoumm U CMeHbl TUMOB paumnoHanbHOCTU. Hayka
N TexHuka. byayulee yenoseyectBa. [NobanbHble Npobrnembl coBpeMeHHOCTU. B3anmoaencr-
BME LUMBUAM3auunmn 1 cueHapum dyayuero.

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

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

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

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAmHULbl) y4eOHOW AUCLMNIIUHDI

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

Cneundurka apTUKynaumMm 3BYKOB, MHTOHAUWMW, akueHTyauum U putMa HeuTparbHOW peyn B
n3y4aemMoM £3blke; OCHOBHble OCOBEHHOCTU MOSHOr0 CTUMA MPOM3HOLUEHUSA, XapaKTepHble
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ana cdepbl NpodeccMoHanbHON KOMMYHUKaLMW; YTeHue TpaHCcKpunuuu. Jlekcudecknin mu-
HUMyM B o6beme 4000 yyebHbIX Nnekcnyecknx eamHuy, obLero 1 TepMUHOIOIMYECKOro Xapak-
Tepa. [NoHATHe guddepeHumaumnmn nekcukn no cpepam npumMmeHeHns (bbiToBasd, TEPMUHONOMN-
Yyeckas, obeHayyHas, oduunansHasa n gpyras). NoHsaTne o cBOGOAHLIX N YCTONYMBLIX CITIOBO-
coveTaHuax, dpaseonorndeckmnx egmHuuax. Nonstne o6 ocHoOBHbIX cnocobax crnoBoobpasoBa-
HUs. pammaTnyeckne HaBblkn, obecnednBaroLLime KOMMYHUKaUUIO 6e3 NCKaXXeHUs cMbicna npu
NMMCbMEHHOM M YCTHOM OOLEeHUn obulero xapaktepa; OCHOBHble rpammaTuyeckue sBre-
HUS, XapakTepHble Ana npodeccuoHanbHon peudn. [NoHaTne 06 obuxogHO-NUTEpPaTypPHOM,
odomumanbHO-AENI0BOM, HAyYHOM CTUASX, CTUNE XydoXeCTBeHHon nutepaTypbl. OCHOBHblE
ocobeHHOCTN Hay4Horo ctund. KynbTypa v Tpaguuum CTpaH M3y4aemoro 43blka, npasuna
peyeBoro aTtuketa. [oBopeHue. [lnanormyeckas u MoOHOMOrM4yeckasi pedb C UCNOoSib30BaHMEM
Hanbonee ynoTpebuTenbHbIX N OTHOCUTESTIbHO MPOCTLIX JIEKCUKO-rpamMMaTU4ecKnx cpencts B
OCHOBHbIX KOMMYHMKaTMBHbIX CUTyauusax HeoduumanbHoro n ogpuumansHoro obuweHust. OcHo-
Bbl NyGnn4Hom peun (ycTHoe coobuieHune, goknag). AyanposaHue. NoHMMaHue ananormyeckomn
N MOHOJIOrMYeckom peun B cgepe 6bIToBOM U NpodeCCMOHanNbHON KOMMYHUKauun. YteHue.
Buabl TekcTOB: HeCnoXHble nparMaTnyeckne TEKCTbl M TEKCTbl MO LUMPOKOMY U Y3KOMY MpO-
dunio cneuuanbHocTU. Nncemo. Buabl peveBbiX Npon3BedeHun: aHHoTaums, pedepart, Tesu-
Cbl, COOOLLEHMS, YaCTHOE NMCbMO, AenoBoe NMCbMO, Brorpadus.

CDopma npome)KyTquoﬁ aTTecTaumn. 3K3amMeH

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

B1.B.7 Moaynb «O6was cdpusnka»

Llenu v 3apgauu moayns:

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

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Pa3den 1. MexaHuka

1.1. BBegexue

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

1.2. KuHemaTuka matepmasnibHON TOYKN

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

1.3. 3akoHbl Hbl0TOHA

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

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

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

1.5. OnekTpoMarHuTHbIE CUnbl

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

[BwxeHne 3apsKeHHbIX YacTuL, B 3NIEKTPUYECKOM MU MarHUTHOM Mnonsax. [BuxeHune vacTuubl B
OAHOPOAHOM MarHUTHOM nosne. [pendoBoe OBMXKEHNE B CKPELLEHHbIX 3M1EKTPUYECKOM U Mar-
HUTHOM nongax. NMpogoneHbIM Apend B cnaboHeogHOPOOHOM MarHUTHOM Mose, MarHUTHbIE J10-
BYLUKW. YcCKOpUTENWN 3apsbkeHHblx 4vactuy. JAdpdpekt Xonna. [MpuHumn pgencteua M-
reHepaTopoB.

1.6. MonekynsipHble cunbl

Baaumogencteme gunonen. MNMpupoga n 0CoBEHHOCTU MONEKYNAPHbLIX CUI.

1.7. Jedopmauymm Ten n ynpyrue cunbl

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

1.8. Cunbl TpeHus

Cyxoe TpeHue. 3akoH AMoHTOHa-KyrnoHa. TpeHue ckonbxeHusi. PaboTta cun TpeHus. Bsaskoe
TpeHue, hopmyna HetoToHa. JlamMnHapHoe TedeHne BA3KOW Xnakoctn B Tpybe, popmyna lNya-
3enna. Cunbl, JenCTBYyOWME Ha Tena, ABuxKyLmecs B Ba3kon cpefe. 3akoH Ctokca. Aapoau-
HamMmyeckmne cunbl. AHann3 aspoanHaMmMYeCcKUxX Cun MeToaoM noaobus u pasmepHOCTEN, YACHO
PenHonbaca. NoHsTMe 0 CBEPXTEKYYECTH.

1.9. TaroTeHne n cunbl NHEPLINK

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

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

1.10. OcHoBbI cneunanbHON TEOPUM OTHOCUTESNTBHOCTU

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

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

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

1.12. AnHamuka TBEPAOro Tena

KuHemaTtudeckune n guHaMuyeckue xapaktepucTuku Teepgoro Tena. NpumeHeHue ypaBHeHUS
ABWXKEHUS LleHTpa Macc 1 ypaBHEHUS MOMEHTOB AN TBepaoro Tena. BpalleHne TBepaoro te-
na BOKpYr HenoaBwkHoW ocn. MomeHT uHepumn. Teopema lMonreHca-LUtenHepa. Ceasb mexay
MOMEHTOM UMIMySNbCa N YINOBOW CKOPOCTbIO TBEPAOro Tena B obuwiem crydae, TEH30pP UHEPLUN.
CBobopaHble ocn. KuHetndeckasa aHeprna u paboTa npu BpalleHUM BOKPYr HENOLBMXHOW OCW.
lMnockoe gBwxeHWe TBepOOro Tena, NOHATUE MIHOBEHHOW OCW BpalleHusi. KavyeHne Ten, Tpe-
Hue KadeHunda. KnHetudeckas aHeprus npu nNnockoMm AswxkeHun. MNpubnuxkeHHas Teopus rmpo-
ckona. MpeueccnoHHoe aBmxXeHne rmpockona. 'Mpockonuyeckne cunbl.

Pa3den 2. MonekynspHas pu3uka

2.1. DnemMeHTbl KNHETUYECKOW TEOPUN ra3oB

[asneHne ngeanbHOro rasa. YpaBHEHUs COCTOSIHMS uaearnbHOro rasa. BHyTpeHHsAs aHeprus
naeanbHOro rasa u ee cBs3b ¢ Temnepatypon. POTOHHbIN ras.

2.2. Ctatuctuyeckue pacnpeneneHus

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

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

2.4. flBneHnsa nepeHoca

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

2.5. PeanbHble rasbl 1 XXnUakocTu

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

2.6. TepmogmMHamMmn4eckmim Nnoaxon K OnmcaHuo MakpocucTem

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

2.7. MNepBbIN NPUHLMN TEPMOANHAMUKN

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

2.8. BTopon npuHuMn TepMOogMHaAMUKN

Mpobnema npeBpalieHna TennoTbl B paboTy. POpMynmnpoBK1 BTOPOro NpuHUMNa TepMoanHa-
MUKW AN TENMOBbIX U X0noaunbHbiX MawwuH. Linkn KapHo. Teopema KapHo. TepmoanHammye-
ckasi Wkana temnepatyp. lNpuBegeHHOe KONMYeCTBO TensoThbl, paBeHCTBO Knayauyca anga ob6-
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paTUMbIX NPOLECCOB. JHTponusa naeanbHoro raza. OCHOBHOE ypaBHEHWE TepMOLMHAMMUKN U
HeKoTopble ero cneacTensa (COOTHOLUEHUS B3aUMHOCTU, TEpMOMEXaHUYeckne adpdeKkTbl, ypas-
HeHne KnanenpoHa-Knaysuyca). Heobpatumble npoueccsl, HepaBeHCTBO Knaysuyca. Bospac-
TaHMe SHTpONuM npu HeobpaTuUMbIX npoueccax (¢ npumepamn). CTaTUCTUYECKUIA CMbICI 3H-
TpONuUM N BTOPOTrO NPUHLMNA TEPMOANHAMUKMN.

Pa3den 3. Qnekmpuyecmeo U MasHemu3m

3.1. OnekTpunyeckoe nosne

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

3.2. [poBOAHMKN B 3MeKTpoCTaTUYECKOM Mnose

Ycnosue paBHOBECUSA CBOOOAHbLIX 3apsi4oB B MPOBOAHUKE M HEKOTOpble CneacTBUSA U3 Hero.
OrnekTpocTaTuyeckas aKpaHMpoBKa. DNeKTPoeMKoCTb. KoHageHcaTopbl. Tunbl anekTpocrtatuye-
CKMX 3agad. Teopema eqUHCTBEHHOCTW.

3.3. DHeprust anekTpmnyeckoro nons

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

3.4. DnekTpuyeckoe nose B AM3aNeKTpukax

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

3.5. CTaumoHapHbIN 3NEeKTPUYECKNUIN TOK

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

3.6. MarHuTHoe nosie NPOBOAHNKOB C TOKOM

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

3.7. lenctBme MarHMTHOro nonsa Ha NPOBOAHUKN C TOKOM

3akoH Amniepa. NoHaepOMOTOpPHbIE B3aUMOAENCTBUS MPOBOAHUKOB C TOKOM.

3.8. BekTopHbIN noTeHuman

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

3.9. MarHnTHOE none B BeLLEeCcTBe

HamarHmyeHHOCTb (BEKTOp HamarHudeHud). HanpshkeHHOCTb MarHMTHOro nonsi B cpege. Teo-
pemMa 0 LUMPKYnsuMmM BeKTopa HanpsKeHHoCcTU. MarHuTHas npoHuuaemMocTb. [paHu4YHble ycno-
BUA M CNOCOOblI M3MEepeHUsi BEKTOPOB WMHAYKUMW U HaNpPsPKEHHOCTU B marHeTukax. [Npupoga
MarHuUTHbIX CBOMCTB MarHeTukoB. [lna-, napa- u goeppomarHeTmkun. [N1oCToAHHbIE MarHUThI.

3.10. AsneHne aneKTpoMarHMTHOM NHOYKLUNN

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

3.11. BaauMonHayKumsa n caMonHayKumns

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

3.12. MarHuTHas aHeprus

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

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

3.14.Cuctema ypaBHeHu MakcBenna ansi nonemn B BellecTse

YpaBHeHns nonen n matepuanbHble ypaBHeHUs1. OCoBeHHOCTU nonsipusauumn AN3neKTpuKoB B
nepeMeHHbIX nonax. Aucnepcus AManekTpnuyeckon npoHuuaemocTn. [uanektpuyeckasi NPoHu-
LaemocTb nrasmbl. Cuctembl eguHuLL.

3.15.KBasucraumoHapHble TOKK

CsonctBa ngeanbHbIX anemMeHToB. PacyeT uenen cnHyconganbHOro Toka MeTOAOM BEKTOPHbLIX
anarpaMmm 1 KOMMSEKCHbIX amnnutyg. MimnegaHc gByxnositocHUKoB. PaboTa n MOLWHOCTL B Le-
N1 NepeMeHHoro Toka.

3.16. MexaHu3Mbl NPOBOAUMOCTU HEKOTOPBIX MPOBOAHUKOB

Knaccuyeckas anekTpoHHasi Teopusi NpOBOANMMOCTU MeTansfoB U ee HedoCTaTKU. JAnekTpuye-
CKMI TOK B 3fieKTponuTax, B nnasme. MonynpoBoaHuKn. BBeaeHne B 30HHYHO Teopuo NpoBoau-
MOCTW KpUCTasnsos.

3.17. AnekTpnyeckune sIBNEeHUs B KOHTaKTax

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

Pa3den 4. KonebaHus u 80Ji1HbI, OrimMuka

4.1. JInHenHble konebaTenbHble CUCTEMDI

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

4.2. MapameTpunyeckme n HenmHerHble konebaTerbHble CUCTEMbI

JInHenHbIE OCUMNNIATOPBLI C NEPEMEHHLIMU NapamMeTpamMun, napameTpudeckun pesoHaHc. Oco-
OEHHOCTM HENMHENHOro ocumnnsaTopa (aHrapMOHU3M, reHepaunst rapMOHUK, aCUMMETPUs pe-
30HaHCHOM kpuBoK). ABToKonebaTesibHble CUCTEMBI.

4.3. BonHoBble npouecchl. KnHemaTtnka BOSH

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

4.4. NHTephepeHums cnHyconganbHbIX BOSH

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

4.5. Ynpyrue BOIHbI

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

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

4.6. QnNeKTpoMarHUTHbIE BOSIHbI. QNeKTpoMarHMTHasa Teopus ceeta

BbiBOO BOMHOBOro ypaBHeHust U3 ypaBHeHuin Makcsenna. nockue BonHbl. beryuwme n crtosyme
BOSHbI. [longpusauus anekTpoMarHUTHbIX BOSH. MnegaHc. QHepreTudeckme COOTHOLUEHUSA
OS5 9NEeKTPOMarHUTHbIX BOSH, Teopema [MonHTUHra.

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

4.7. PacnpocTpaHeHue cBeTa B aHU30TPONHbIX cpeaax

OnTtnyeckaa aHM3oTponusa Kpuctannos. HopmanbHble BOMHbI B OQHOOCHOM KpucTanne: auc-
NEePCUOHHbIE CBOWCTBA, NONsipU3auuoHHas CTpykTypa. [BonHoe npenomneHune. lNoctpoeHue
MonreHca. NMonapusauymoHHble Npubopbl. MHTepdepeHunsa nonapusoBaHHbIX nyyven. Mckyccr-
BeHHas aHm3oTponus. OnTudeckas akTMBHOCTb. [MOHATME O NPOCTPaHCTBEHHOW AUCNEPCUN.

4.8. ndpakumsi BOMH

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

Pornb agndpakumMOHHbIX SIBAEHUI B HEKOTOPLIX onTUYeckux npudopax. MNpenensHble BO3MOXHO-
CTW Hanpa.feHHbIX nsnyyatenen, pokycupyroLwmx yCTPOMUCTB, OOBbEKTUBOB Tereckona U MukK-
pockona. NoHsTMe o0 ronorpadgumn.

4.9. Ctatnctmyeckme CBOMCTBa BOSHOBLIX MNONen

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

4.10. HenuHenHble BOMHbI

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

dopma NnpomMeXXyTOYHOM aTTecTauum

Paspen 1. MexaHuka — a3k3ameH

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

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

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

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

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

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

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

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

OnTtuka: fABneHve nHTepdepeHumn. AsneHne aundpakumn. Oudpakuma n cnekTpasnbHbli aHa-
nn3. MNongapusaums ceeta. OTpaxeHne u nNperioMrieHne cBeTa Ha rpaHuue pasgena m3oTpon-
HbIX AnanekTpukos. NHTepdepeHuuns nonapusoBaHHbIX BOMH. [ucnepcus ceeTa. Tennosoe us-
nyyYeHne KOHAEHCUPOBAaHHbLIX cpef. YcuneHme n reHepaums ceeta.

®dun3mka aTOMOB M aTOMHbIX SBfiIeHW: BoriHbl 1 kBaHTbl. OCHOBHbIE 3KCNEpUMEHTarnbHble
AaHHble O CTpoeHun atoma. OCHOBbl KBaHTOBO-MEXaHUYECKUX MpeacTaBfeHUn O CTPOEHUU
aToma. JneKTpomarHuTHble nepexodbl B atoMax. Makpockonuyeckme KBaHTOBbIE SBIEHUS.
Cratuctnyeckue pacnpegeneHna ®epmm — [inpaka n bose — dnHwiTenHa. Heprua depmn.
®dusmnka atomHoro ggpa u yYactuy: CBoncTBa aTOMHbIX gaep. PagnoakTtMBHOCTL. AdepHble
peakuun. Bsaanmogencrame saepHoOro n3nyyYeHns ¢ BeLecTsoMm.

dopMa NPOMEXYTOYHOM aTTecTauumn: 3a4éT

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

b1.5.8 Moaynb «AToMHasa u aaepHas cpusunkar
b1.5.8.1 «AToMHas ¢pusnkar

Llenu v 3apgauu moayns:

Llenb moaynsa «AToMHasa u sgepHas duamka» coctout B POPMUPOBAHUM Y CTyAeHTa LenocT-
HOM CUCTEMbI 3HAHMI MO OCHOBAM KNacCU4Ye€CKON N COBPEMEHHON aTOMHON N sAepHON OU3NKN,
BblpaboTKe HaBLIKOB MOCTPOEHUS (DU3NYECKUX Moaenen u pelueHus gusndecknx 3agady. Mo-
Aynb aBnsieTcs pyHaaMmeHToOM 4SS Nocrneayowero ndyvyeHnsa npogeccuoHanbHbiX U Npodusnb-
HbIX AUCLUMUMNINH.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

1 OnemeHTapHble YacTUlbl

MoHAaTne anemeHTapHOM YacTuubl. [ToHATME pacnaga anemMmeHTapHbIX YacTuy. Mpubopsl n ycT-
poncTBa NS HabnaeHUss N U3YYeHUS dneMeHTapHbIX YacTul. OHeprus cBasn. dyHaameH-
TanbHble B3anmogencTeus. ObMeHHble B3aumoaenctems. PenHmMaHoBCkMe auarpammbl. Bup-
TyanbHble YacTuubl. CunbHoe B3ammogencTemne. MesoHbl. Cnaboe B3anmogencTene. bo3oHbl.
OrnekTpoMarHMTHoe B3aumogencteme. ['paBuTaunoHHoe B3anmogencraeme. HykmnoHsl. N3otonu-
yecknin cnnH. CTpaHHble YacTuubl. CTpaHHOCTb. Mnep3apsa. Knaccudpukauus anemMeHTapHbIX
YacTul. 3akoHbl COXpaHeHusi B m3nKe anemMmeHTapHbIx YacTtuu. Kesapku.

2 ®dun3nka aToMHOro siapa

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

CDopma npome)KyTquoﬁ atTTecTaumMn — 3K3aMeH

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

b1.5.8.2 AnepHas comsmnka
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Llenu n 3agayum yye6HoM AUCLUUNIUHDbI:

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

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

1. PasBuTtne kBaHTOBbLIX NpeacTaBfeHnm

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

2. BeegeHue B annapaT oM3MK1 MUKPOOBBHEKTOB

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

3. DHepreTnyeckmne COCTOAHNA N CNEKTPbI N3ny4YeHnsa BogOpPOoA0NOA00HbLIX aTOMOB

YpaBHeHue LpeauHrepa anga 4actuubl B LeHTpansHoM none. PelwweHne ypaBHeHns LpeanHre-
pa anga BogopoaonogobHoro atoma. YpOoBHM SHEPTUK, rIaBHOE KBAHTOBOE YMCNO. BepoaTHOCTb
NPOCTPAHCTBEHHOrO pacnpeaeneHunst anekTpoHa B atome. AsnmyTasnibHOe U MarHUTHOE KBaHTO-
Bble yncrna. CnekTpbl BO4OPOAONO400HbBIX aTOMOB.

4. OpbuTanbHbIA N CMMHOBBLIN MOMEHTbI 3NIEKTPOHA

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

5. MHOro3neKTpoOHHbIE aTOMbI

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

6. KBaHTOBas ctaTucTuka

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

7. KBaHTOBbIE CBOMCTBA TBEPAOrO Tena

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

dopMa NPOMEXYTOHYHOM aTTecTaLuuun: 3a4€ErT.

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

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

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

KpaTkoe copgepxaHue y4eOHOW AUCLUNIIUHDI:

1. MNpeameT matemaTukn. BBegeHne B aHanus

MpeomeTt maTtemaTukn. CBA3b C ApyrmMu Haykamun. Mictopuyeckas cripaeka.

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

2. MNpepenbl nocnegoBaTesibHOCTU U (hyHKLUMU

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

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

3. HenpepbIBHOCTb (hyHKLUMU

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

4. QucphepeHumanbHoe ncumcneHme pyHKUMn ogHOMN nepeMeHHOMN.

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

5. UHTerpanbHoe ncumncrneHme oyHKUMN oaHOMN nepeMeHHOMN.

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

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

6. PYHKLUN MHOTUX NepeMeHHbIX

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

7. KpaTHble uHTerpansbol.

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

8. KpuBonuHenHble U NOBEPXHOCTHbIE UHTErpanbl

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

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

10. HecoGcTBEeHHbIE MHTErpanbl, UHTErparnbl, 3aBUcsALMe OT napamMeTpa

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

11. Pap v uaterpan ®dypbe

MocTaHoBKa 3agayun. [MpocTpaHCTBO CO cKkanspHbIM Npou3BegeHMeMm. HopmupoBaHHOe Mpo-
cTpaHcTBO. CxoauMOoCTb B cpegHeM. ['nnbbepToBo npocTpaHcTBO. CkandpHoe npousseaeHne u
HopMa (pyHKuuK. [NoToyevHasa, paBHOMEpPHasi CXOOUMOCTb U CXOOUMOCTb B CpedHeM nocneno-
BaTernbHOCTEN U psagoB. OpToroHanbHble U1 OPTOHOPMUPOBAHHbBIE 3MIEMEHTbLI MPOCTPAHCTBaA CO
ckansdpHbiM npounssegeHnem. Ob6obweHHbIn pag Pypbe. CBoncTBa ocTtaTka psga dypbe. He-
paBeHcTBO beccens. Ycnosue cxogumocTtu psga ®ypbe. PaBeHcTBO MapceBans. 3amMkHyTbIE U
NOJSIHblEe OPTOHOPMasIbHbIE CUCTEMbI 3fIEMEHTOB B NPOCTPAHCTBE CO CKandApHbIM Npon3BeaeHu-
eM. TeopeMbl O CBA3M MeXAy 3aMKHYTOM U NOMHON cuctemon. Pag dypbe No opToroHanbHOM m
OpPTOHOPMUPOBaHHOM cuctemam yHKuun. HepaBeHcTBO beccens u paseHcTBO [lapceBans
Ansa aTnx pagos. TpuroHomeTpuyecknin psag dypbe. PasnoxeHne YeTHOW 1 HeYeTHON PyHKL MK
B TpuroHomeTpuyeckumn pag Pypoe. KomnnekcHasa popma psaga dypbe. ToyevHasa n paBHoOMep-
Hasi cXoOMMOCTb TpUroHomeTpuyeckoro psiga dypoee. MNonHoTa TPUroOHOMETPUYECKON CUCTEMBI
dyHKUMIA. [1BOMHbIE U TPOVHbIE paabl Pypbe.

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

12. dnemeHTbI TeOpPUN 060OLLEHHBIX PYHKLUN

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

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

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

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

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

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

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Paspen 1. BektopHas anre6pa.

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

Pazpgen 2. Mpssmas un NNoOCKoCTb.

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

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

Pasnen 3. KpuBble 1 nOoBepXHOCTU 2-ro nopsaka.

annunc, runepbona, napabona, OnpegenexHne, BbIBOA KAHOHNYECKOTO YpaBHEHUS KaXXa0n 13
3TUX KPUBbIX, UX CBOMCTBA. DKCLIEHTPUCUTET U OMPEKTPUCHI dnnunca, runepbonbl, napabonsi.
MonsapHasa cuctema koopauHar. [NonspHoe ypaBHeHue annunca, runepbonsl, napadonsl. O6-
LLiee ypaBHEHME KpUBOW BTOPOro nopsaka. NpuseneHne obuiero ypaBHEHMS K KAHOHUYECKOMY
BMAy C NOMOLLIbIO MOBOPOTA OCEN N NepeHoca Havana koopauHaTt. Knaccudgukaums KpuBbIxX
BTOpOro nopsigka. NoBepxHOCTM BTOPOro nopsiaka: annuncoua, runepbdononabl, napabonovasl,
KOHYCbl U LMITMHAPBI, X KAHOHUYECKME ypaBHEeHUs1, cBoncTBa. NprBeaeHne ypaBHEHUS No-
BEPXHOCTU BTOPOro nopsifika K KAHOHNYECKOMY BUAY.

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

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

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

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Paspnen 1. MaTtpuubl n onpegenutenu.

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

Pasgen 2. CucteMmbl NMIMHEUHbIX YpaBHEHUMN.

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

Paspgen 3. JluHenHble npocTpaHcTBa.

AKcnomaTtmka nMHenHoro BektopHoro npoctpaHctea (J1BI1), npumepsl, ceonctsa JIBI. JluHen-
Hasi 3aBUCMMOCTb cuctembl BektopoB B J1BI1. basuc u paamepHocTtb J1BI1. KoopauHaTtel BekTopa
B AaHHOM Ba3uce. MaTpuua nepexoga oT ogHoro 6asuca k gpyromy, npeobpasoBaHue Koopau-
HaT BeKTopa npu nepexoge kK HoBoMy 6asucy. NognpoctpaHcTBo. Cymma 1 nepeceveHune noa-
npocTpaHcTB. JIMHeHble 0605104KN 1 TeopeMbl 0 pa3amepHocTU. Nsomopduam JIBI. EBknugoso
NPOCTPaHCTBO, onpeaeneHue u npumepsl. HepaseHcTBa Kowmn - ByHSKOBCKOrO 1 TpeyrofibHuKa.
O6wun BuAa ckansapHoOro npousseaeHns B KOHEYHHOMEPHOM €BKNMA0BOM NpocTpaHcTee. OpTo-
rOHaNbHOCTb N OPTOHOPMUPOBAHHOCTL CUCTEMbI BEKTOPOB. [pouecc opToroHanuaaumm cucte-
Mbl BEKTOPOB.

Paspnen 4. JluHenHble onepaTtopsbl.

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

Paspnen 5. KBagpaTtuuiHbie oopMbl.

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

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

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

b1.65.9.4 OuddhepeHumnanbHbie ypaBHEeHUs

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

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

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

Paspen 1. AuddepeHumnanbHble ypaBHEeHUs NepBOro nopsaka.

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

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

Paspgen 3. CuctemMbl 06bIKHOBEHHbIX AndcepeHUnanbHbIX ypaBHEHUMN.

OKBMBANEHTHOCTb HOPMarbHOM CUCTEMbI N AnddepeHumanbHbiX ypaBHEHUA OOHOMY ypaBHe-
HUIO N-ro nopsiaka, paspeLlleHHOMY OTHOCUTENBbHO CTapLllen Npou3BOAHON. TeopeMbl O Henpe-
PbLIBHOW 3aBUCMMOCTU N HENPEPbLIBHOW AN depEeHLMPYEMOCTIN peLleHns HopMasibHOW CUCTEMbI
Nno Ha4yasnbHbIM YCrOBUAM WM MO napameTpy. [lepBble MHTerparnbl HOpManbHOW cUcTeMbl And-
depeHumnanbHbIX YypaBHeHNn. Heobxoaumoe n goctatovyHoe ycrnoBue Ansi Toro, Ytobbl Henpe-
pbIBHO-ANddepeHumpyeMasa yHKUNSA Oblna nepBbIM UHTErpanomM HopMasnbHOW cucTemsl. Teo-
peMa 0 MakCcMMasibHOM 4YuUCre He3aBUCUMbIX NEPBbLIX MHTErpanoB. JKBUBANIEHTHOCTb OTbICKa-
HUS N HE3aBUCUMbIX MEPBbLIX MHTErpanoB MNOCTPOEHUIO OOLLEero pelleHns HopMasrbHOW CUCTe-
Mbl. [MOHWXeHWe nopsgka HOpMarnbHOW CUCTEMBI, €CfiM U3BECTHA YacCTb MepBbIX MHTErpanos.
CummeTpuyHasa popma cuctemsl andgepeHymnanbHbiX ypaBHEHUN. VIHTerpupyemslie KOMBUHa-
umn. Obwasa Teopust NIMHENHBIX OQHOPOAHLIX CUCTEM AnMdepeHLUmanbHbIX YypaBHEHUA C He-
npepbIBHbIMK KO3dhduuneHTamm. PyHaameHTanbHas cuctema peleHun. lNoctpoeHne nuHen-
HOM OOHOPOAHOW CUCTEMbI MO PyHAAMeHTanbHOM cucteme pelwleHun. CTpykTypa obuiero pe-
LWEHNSA NMMHENHON HeodHopoaHOM cuctembl. MeTon Bapuaumm nponsBOSibHbIX MOCTOSHHBIX 415
OTbICKGHUS 4YaCTHOro pelleHns NMHENHON HeOOHOPOAHOW cucTemsbl. JIMHEeNHble O4HOPOAHbLIE
CUCTEMbBI C NMOCTOSIHHLIMW KO3dhdULUMEHTaMU. XapaKTepucTmyeckoe ypaBHEHNE Kak ypaBHEHME
Ha OTbICKaHWe COBCTBEHHbIX 3HAYEHUN N COBCTBEHHbIX BEKTOPOB MaTpuLbl cuctembl. Bug yH-
AaMeHTanbHON CUCTEMbI PeELLUEeHU B Criydae NPOCTbIX KOPHEN (OeNCTBUTENbHbIX U KOMMIIEKC-
HbIX). Bua doyHOaMeHTanbHOM CUCTEMBbI PELLEeHUI B Crydasax, Korga xapakrepuctmyeckoe ypas-
HEHME MMeeT KpaTHble KOPHU U pasfnyHble 3Ha4YeHUsl paHra xapakTepucTU4ecKon MaTpuubl.
MeTopn UCKNIYeHUs ANns NIMHENHbIX CUCTEM C NOCTOSIHHbIMK KO3dhdmumeHTamm obLlero Buaa.
Paspgen 4. UHTerpanbHble ypaBHEHUS.

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

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

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

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

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

b1.6.9.5 BeKTOpPHbIN U TEH30PHbLIN aHanu3

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

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

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

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

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

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

b1.5.9.6 Teopusa BepoATHOCTEM U MaTeMaTUYECKasa CTaTUCTUKA

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

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

Pasgen 1. OCHOBHbIE NOHATUS TEOPUN BEPOATHOCTEN.

1.1. OnemeHTbl KOMBUHATOPUKM N CXEMBI LLIAHCOB.

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

1.2. AKcMomaTuka Teopum BEPOATHOCTEMN.

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

1.3. Cnocobbl McuncrneHnsa BEpOATHOCTEMN.

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

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

1.5. OCHOBHblE ANCKpPETHbIE pacnpeneneHus.

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

Paspgen 2. Teopusi cnyYyamHbIX BeNTUUYUH.

2.1. OcHOBbI TEOPUN Cry4arHbIX BENUYNH.

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

2.2. MHOromepHble (byHKLUUKM pacnpeneneHns.

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

2.3. YncnoBble XxapakTePUCTUKN CryHanHbIX BESTUYMH.

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

2.4. MNpepernbHble TEOpPEMBI.

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

2.5. Xapaktepuctmyeckme pyHKLmn.

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

Paspgen 3. dnemMeHTbl MaTeMaTU4eCKON CTaTUCTUKM.

3.1. IlnnenHas perpeccus.

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

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

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

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

b1.6.9.7 Teopusa hyHKLUMA KOMMIIEKCHOrO NepeMeHHOro

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

KpaTkoe coaepxaHue (AnaakTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

[MoHATME KOMMNEKCHOro 4ucna, apudmeTnyeckme AEenCcTBUS HaL KOMMMEKCHbIMU Yucrnamu,
pasnuyHble opMbl 3anmncu KOMMSEKCHOrO Yncna, MOAyrb U aprymMeHT KOMMSEKCHOro yucna,
noHATHEe 6GeckoHeYyHOo yaaneHHou Touku. [lpegen 4YnMcnoBoW MNoOCneaoBaTeSIbHOCTU Ha KOM-
NSEKCHOWM MNOCKOCTU, ero reoMmetTpmnyeckasa nHrepnpetaums. NoHaTne obnactu B KOMMNIIEKCHON
NSIOCKOCTU, OQHOCBA3HbIE M MHOrOCBSA3HblE 0bnacTu. MNoHATME PYHKLMM KOMMMEKCHOrO nepe-
MEHHOr0, O4HO3HAYHbIE N MHOIO3HaYHble (PYHKUUKM, npeaen OYyHKUUN KOMMIIEKCHOTO NepemMeH-
HOro, anemMeHTapHble OYHKLNN KOMMEKCHOro nepemeHHoro. OTobpaxkeHusl, ocyLlecTBrsieMble
PYHKUMAMM KOMMNEKCHOrOo nepemMeHHOoro. MNMoHATMe aHanMTUYHOCTU OYHKUMW KOMIMMEKCHOro
nepeMeHHoro, CBOMCTBa aHanuTuiecknx yHkumn. Teopema Kowwn. Pagel Tennopa, cxoam-
MOCTb psigoB Tewnnopa,obnacte cxogumocTtu psiga Tennopa. Teopembl Benepwitpacca n Abe-
na; npusHakm anambepa n Kowwn cxogumocTtn psga, paguyc cxogmmocTtu psga. lNpounssogHas
YHKUNN KOMMAEKCHOro nepemMeHHoro; TeopeMma Kowwun-PumaHa, gudpdepeHumpyemocTb aHa-
nuTnyeckux yHKUM. MNMoHsaTre nHTerpana yHKUMM KOMMMEKCHOro NepeMeHHOoro, CBs3b C Kpu-
BOSIMHEMHBIMW MHTErpanamMmm, uHTerpan no KpMBOW B KOMMIIEKCHOW NSIOCKOCTU, Teopema Koluun
A5 0QHOCBA3HOW M MHOrocBsA3HOM obnacTten; nHterpansHasa popmyna Kowwu, Teopema Mope-
pa. PasnoxeHne He aHanUTU4eCKon (PyHKUMM B cTeneHHon psa, psa JlopaHa. CxognmocTb ps-
na Jlopana, obnactb cxogumocTtu psaga Jlopana, Teopemn Abensd. Knaccudukaumsa ocobbix To-
YeK (PyHKLUMM KOMMNSIEKCHOrO NMepeMeHHOro Ha OCHOBaHuMM noBefeHs psga JlopaHa: ycTpaHu-
Masi, Nnontc, cywectBeHHo ocobas. MNMoHATne BblveTa. OCHOBHas Teopema Teopuu BbIHETOB.
BblueTbl B KOHEYHOM N BECKOHEYHO yaaneHHOM To4kax, popmyna Bbl4eTa B Mosftce m-ro no-
pagka. NpunoxeHne TeOpun BbIYETOB K BbIYUCIIEHWNIO ONpeaeneHHbIX MHTerpanos, nHTerpanol
®peHensa u Oupuxne. TeopeMbl CroxeHUs, Nnogobus, 3anasgbiBaHus, cMeweHns, anddepeH-
LMPOBaHUS U MHTErpnpoBaHna nsobpaxkeHui, nsobpaxeHne npousBOAHbLIX NOObIX NOPSOKOB,
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WHTerpana, npegernbHble COOTHOLUEHUSI MeXOy opurMHanamv U usobpaxeHusimu, Teopema
cBepTbiBaHUSA. IHTerpupoBaHne 0GbIKHOBEHHbIX AnddepeHLManbHbIX YpaBHEHWI,

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

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

b1.5.9.8 UHTerpanbHble ypaBHEHUA U BapuauMOHHOE UCYUCeHne

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

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

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

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

BapuaunoHHoe ncumcrnenme.

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

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

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

Bb1.56.10 Moaynb «MHcpopmaTuka»
Bb1.6.10.1 WHdopmaTUuka

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

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

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

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

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

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

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

JTokanbHble 1 rnobanbHble KOMMBbIOTEPHbIE CETH.

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

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

dopMa NPOMEeXYyTOYHOMW aTTecTauumn: 3a4éT

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

B1.5.10.2 AnropuTMbI 1 A3bIKU NPOrpaMMmUpPoOBaHUA

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

ancumnnuHa «AnroputMbl N A3bIKM NporpamMmMupoBaHus» obecneymsaeT npunobpeteHne 3HaHUN
n ymeHun B cootseTtctBum ¢ ®rOC BIO, cogenctsyeT hopMMpOBaHNIO MUPOBO33PEHUS U CUC-
TEMHOro Mmblwnenus. Llensto npenogaBaHnsa gucumninHbl « ANrOPUTMbl U S3bIKWU MPOrpamMmMmpo-
BaHUA» ABNSeTCs NOAroToBKa BakanaBpoB K AeATeNbHOCTM B cdepe pa3paboTku, nccnegosa-
HUA 1 3KcnayaTaumm MHAPOPMaUUNOHHBLIX cuctem. OCHOBHOM ynop npu 3TOM fenaeTcs Ha usy-
YeHne MEeTOAMKM MOCTaHOBKU U pELLUEHNS BblMUCNUTENbHbLIX 3a4ay Ha coBpeMeHHbIXx OBM, Ha
dopmmnpoBaHue y obyvaemblx normdeckn obocHOBAHHOIO noaxofa K BblOOpPY CpedcTB A0CTU-
XeHus pesynbTaTta U NpoBeAeHNe aHanusa 3Toro pesynbraTa.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

MoHatne anroputma. bnok-cxema anroputma. ANropyuTMUYECKME NA3bIKM BbICOKOrO YPOBHS.
Onepatopbl. MeTkn. KommeHTapun. ®opmaT CTpokn. basucHble anemMeHTbl a3blka. Tunbl AaH-
HbIX. KOHCTaHTbl. [lepemeHHble. NaeHTudpukatopbl. MpuHuun ymonyauus. OnucaHve TunoBs
AaHHbIX. HOeKkcupoBaHHbIE MEepeMeHHble U MaccuBbl AaHHbIX. OnucaHue. PasmelleHue wn
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UHUUManuasaums B namatn IBM. lNpucBanBaHne 3HavyeHusi. Tunbl BblipaxeHnn. ApngpmeTtunye-
CKMe BblpakeHus. BblpaxkeHus OoTHowweHun. Jlormyeckme BbipaxeHusa. Onepauuun. lNMpuoputeT
onepaunn, paHrn onepaHaoB. CTpykTypa nNporpaMMHOro mMogysns. AnroputMm JIMHENHOW CTPYK-
Typbl. BbluncneHne apngpmeTmyeckoro BolpaxeHuns. AnroputMbl pa3BeTBASIOWENCA CTPYKTYPbI.
BeasycrnoBHble K ycroBHble nepexobl. BeluncneHne apumMeTn4eckoro BblpaKeHusi Npu Hanu-
YN JONOMHUTESbHBIX YCNOBUW. ANTOPUTMbI LMKITMYECKON CTPYKTYpbI. [1paBuna siBHOM opraHu-
3aumMn UMKNoB. BbluncneHne tabnuubl apudMeTMyecKkoro BblpaXKeHUs npu HanmymmM OonosiHKu-
TenbHbIX ycnosun. LUwnkn obuwero Buaa. Lukn no ycnosuio. NTepaunmoHHbin umkn. CYETHbIN
umkn. Belumcnenve ctaHgapTHOM OYHKUMK Yepe3 CyMMUPOBaAHME CXOAALLErocs psga ¢ 3agaH-
HOW cTeneHblo ToYHOCTU. CyMMUpPOBaHME ONTUMWU3UPOBAHHOIO psda. PekyppeHTHble dhopmy-
nbl. KoMOGUHUPOBaAHHOE MCMNOSIb30BaHUE SIBHOWM U CYETHOW LIMKIIMYECKUX CTPYKTYp. Yucnosble
BeKTopa u matpuubl. PasmelleHme B namMatn, nHMUManu3aums, BBoa-sbiBog. PaboTa co cTpo-
Kamu, ctonbuamu, anemeHTaMmn. TeKCTOBble KOHCTaHTbl, NepeMEHHble, BeKTopa U MaTpuLbl.
PaamelueHne B namMaTu, MHUUManNu3aumus, BBoa-BbiBog. PaboTta co ctpokamu, ctonduamu, ane-
MeHTamu. OpraHm3aumsa MHOFOMEPHbIX CHETHbLIX LMKIANYECKUX CTPYKTYp. PyHKUUM M noanpo-
rpaMmmbl. dopmarnbHble U dakTudeckme napameTpbl. Cnocobbl nepefayn gaHHbIX. [puHUMN
MOAYMbHOro nporpamMmmumpoBaHnd. Beoa-BbiBOg MHOpMauun. YnpasneHne BBOAOM-BbIBOAOM.
XpaHeHue JaHHbiX. [lons, 3anucn, 6asbl gaHHbIX. OpraHmsauus Tabnuy pasnuyHbiX TUNOB
AaHHbIX.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

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

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

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenbto n3yvyeHna gucumnnivHbl siBnsieTca popmMupoBaHue npeactaBneHnin o narpaHXeBom U
raMmnbTOHOBOMdOpManmMamax KrnacCu4eckon MexaHuku, O rmapoavHaMunke naeansHom 1 BA3-
KOW >XWAKOCTU CMPUNOXEHUSIMN K PELLEHNIO TUMOBbLIX 3a4a4y, YTO COCTaBnsieT OCHOBY TeopeTu-
Yeckon noarotoBkMdun3nkoB.CTyAeHT AOMKEH OBrajeTb MateMaTUyeckum annapaTom Teope-
TUYECKON MEXAaHWUKWN,MOHMMATb N NPaKTUYeCKn NPUMEHATb hopManuamel HetoToHa, JlarpaHxa u
[amMunbTOHa, a TakKeOCHOBHble MeTOoAbl MMAPOAMHAMUKM ONs1 peLleHUsl KOHKPEeTHbIX 3agad,
NOHUMATb rPaHULbINPUMEHUMOCTU UCMOSNb3YyEeMbIX MPU 3TOM ypaBHEHWUA, NPUONMXEHUA U MNO-
NyYeHHbIX pe3ynbTaToB.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

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

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

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

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenb gaHHOM gncumninnHel — gatb CTygeHTam rnyobokoe NoHMMaHue 3NeKTPOMarHUTHbIX siBne-
HUW, HAyYUTb MPUMEHSATb BbIYUCNUTENbHbIE METOAbl 3NEKTPOANHAMUKM ANS peLleHus npu-
KnagHblx 3agad. CTygeHT OOSMKEeH oBrageTb MaTeMaTUYECKUM annapaToM 3feKTpoaMHaMUKN,
NpPUoBpecTn HaBbIKK €ro NPaKTUYEeCKOro NPUMEHEHNSA U Ha 3TON OCHOBE MoslyvaTb SiCHOe npesa-
CcTaBneHne o Pn3n4eckon Npupoae ANEKTPOMArHUTHbLIX SBEHUN, UMETb NOHATUE O PENATUBU-
CTCKOMXapaKkTepe afeKTpoMarHUTHbIX Nonen n npasunax npeodbpasoBaHnsa anekTpoanHammye-
CKMX N MEXaHWYECKUX BENNYMH MpU Nepexode Mexay MHepuuarnbHbIMUM cucTemamMm oTcyeTa,
UMeTb YeTKoe MnpeacTaBfieHne O rpaHuuax NPUMMEHMMOCTU KNacCUYEeCKUX 3aKOHOB B 3S1EKTPO-
AnHamuke.CTygeHT OOSMKEH HayuYnTbCA NPUMEHSITb OCHOBHbIE 3aKOHbl 9N1EKTPOAMHAMUKN K pe-
LLEHWUIO HAY4YHbIX N TEXHONOMMYECKUX 3aaa4

KpaTkoe coaepxaHue (AnaaKkTuyeckue eamHULbl) y4eOHON ANCLMNIIUHDI
OucumnnuHa BkNoYaeT 9 OCHOBHbLIX pa3genos:

CTtauunoHapHble aneKTpnyeckoe 1 MarHuTHoe nons.

HecTaunoHapHble 3NeKTpoOMarHUTHbIe Nons.

Cuctema ypaBHeHun Makceenna.

Teopusa n3nyyeHnst aneKkTpoMarHMTHbIX BOJTH.

PaccesiHue 1 nornoLyeHne ns3nyyeHns BeLLecTBOM.

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

lMpupoaa nonsipmMsaumm 1 HaMmarHMyeHus BeLlecTea.

3aKOHbl COXpPaHEHUS SHEPTUM U UMIMYNbCa B ANEKTPOMarHUTHbIX CUCTEMAX.

OCONoOORWN=

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

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

B1.6.11.3 KBaHTOBas MexaHuKa

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenb gaHHoOM gucumnnuHel — gatb CTyaeHTam rrybokoe noHMMaHne 3akOHOMEPHOCTEN MUKPO-
MUpa, HayYnTb MPUMEHSATb BblYUCAUTENBHbIE METOAbl KBAHTOBOM TEOPUWN Of1S pelleHus pas-
NNYHBIX NPUKNagaHblxX 3agady. CTygeHT JOMKeH OBnageTb MaTteMaTMYeCcKMM annapaTtomMm Hepens-
TMBUCTCKOM KBAHTOBOW TEOPUU, MPUOBPECTN HaBLIKN €ro NPakTUYeCKOro NPUMEHEHUs U Ha 3TON
OCHOBE Mnory4aTtb SiCHOe npeacTaBfieHe 0 (pmnanveckon npupoae KBaHTOBbLIX ABMEHUIA, UMETb
NOHATUE O PENATUBUCTCKON KBAHTOBOW MEXaHMKe W YeTKoe npenCcTaBfeHue O rpaHuuax npwm-
MEHMMOCTWN KBAHTOBbIX 3aKOHOB U UCMOJSIb3YEMbIX BblYNMCANTESbHBLIX MeTo40B. OH JOMKEH Mno-
HUMaTb, YTO KBAaHTOBAs MeXaHuKa eCcTb Hay4yHasi OCHOBa COBPEMEHHbLIXHAHOTEXHOOMMN.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eamHULbl) y4eOGHON ANCLMNIIUHDI

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

q)OprI TeKytLlel‘/JI aTtrecTauuun: KOJIJTIOKBUYM, TECTUPOBAHUE, KOHTPOJIbHbIE pa60TbI
CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMeH

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

Bb1.6.11.4 TepmoanHamuka u ctaTucTUyeckas pusmka

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

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

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

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

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

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

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

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

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

3agayn AUCUUNInHbI:

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

. [AaTb NOHATUE 06 OCHOBHbLIX METOAAX TEOPUN KonebaHuii;

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

TEM.
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KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Pasgen 1. basoBble naen n nogxoasl Teopun konebaHum

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

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

Pasgen 2. OcHoBHble MeTOAblI TEOpUK KonebaHumn

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

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

2.2. KonebaHua B HENMHENHbIX CUCTEMAaX C OQHOW CTeNeHbio cBOOOAbI

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

2.3. ABTOKONebaTenbHble CUCTEMBI

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

2.4. KonebaHus 1 BOMHbI B YNOPSAOYEHHbIX CTPYKTYpax

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

Pasgen 3. iccnepoBaHne 6a3oBbix Moaernen Teopun konedbaHmm

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

CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMeH

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

Bb1.6.12.2 PacnpocTpaHeHue 3fIeKTPOMarHUTHbIX BOJIH

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

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

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

Pasgen 2. MeToabl pelueHna 3agad NIMHEHON TEOPUN BOSTHOBLIX NPOLIECCOB

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

Pasgen 3. CnnowHble cpeabl

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

Pasgen 4. OnekTpomMarHUTHbIE NOSS B CMMOLWHbBIX cpeaax

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

Pasgen 5. OnekTpomMarHUTHbIE BOSTHbI B @aHM30TPOMHbIX cpeagax

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

Pasgen 6. OnekrpomMarHUTHbIE BOSIHbI B O4HOPOAHOW M30TPOMHOM nnasme

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

Pasgen 7. OnekTpoMarHMTHbIE BOSTHbI B XONI04HOM MarHUTOAKTMBHOW nrasme

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

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

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

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmmpyembix (cpopmMupoBaHHbIX) KomneTeHuun: MNMK-1

B1.6.12.3 CrtaTuctudyeckas pagmodunsuka

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenb kypca:

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

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

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

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

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

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

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

|. BNEMEHTbI TEOPUW CITYYANHBLIX NMPOLIECCOB.

1.1. OnpepeneHne n BepOATHOCTHOE ONuCaHne CriydYanHoro npowecca.

lMoHaTue crtatucTudeckoro aHcambnsa. BeposTHOCTHOe onucaHue criydarHoro npotecca c no-
MOLLbIO MHOTOMEPHbLIX NMOTHOCTEN BeposiTHOCTEN. OCHOBHblIE CBOMCTBA MHOTOMEPHbLIX MOT-
HOCTEN BEPOSATHOCTEN. YCIOBHbIE NSIOTHOCTM BEPOSATHOCTEN, NX CBOWCTBA U CBA3b C MOroMep-
HbIMW 6e3yCNOBHLIMY MAOTHOCTAMW BEPOSATHOCTEN.

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

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

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

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

1.5. CtayunoHapHble 1 3progmnyeckmne criydamHble Npouecchl.

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

1.6. COBOKYMHOCTM Criy4anHbIX NpOLEeCCoB.

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

ll. CNMEKTPAJTbHO - KOPPENALIMOHHBLIN AHAITM3 CNYYAMHBIX MPOLIECCOB.

2.1 KoppensiumoHHble PyHKUMMN.

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

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

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

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

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

CnekTparnbHO-KOPPENALMOHHBIA  aHanu3 HeNMHENHbIX Oe3blHEPUMOHHBLIX npeobpas3oBaHuin
(HBIT) cny4vanHbIx raycCOBCKMX npoLieccoB. BeipaxeHne KoppensumoHHON yHKLNN BBIXOLHOMO
npouecca B Buae psga no KoBapmaunoHHOM (pyHKLMM BXOAHOro npouecca. BaammHasa koppe-
NAUMOHHAs M KoBapuaumoHHasa yHkumm Bxoga u Bbixoga HBIN. MeTton npon3BogHbIX, opmy-
na [lNpanca. MeTog KYMYNSAHTHbIX ypaBHEHUW. AHaNM3 NPOXOXOEHUs CryYamHbIX MpoLeccoB
Yyepes LenoYvkn MHEPLMNOHHBIX N Be3bIHEPLIMOHHBLIX 3NIEMEHTOB. brok-cxema aHanmsatopa crek-
Tpa, TOYHOCTb N3MEPEHNS CNEKTParbHOW NMAOTHOCTU MOLLHOCTMW.

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

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

3.2. EcTecTBEHHbIE LWIYMbl B paANOTEXHUYECKMX CUCTEMAX.

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

IV. QNIEMEHTbI TEOPUWM ONTUMAJIbHOM OBPABOTKM CUTHANOB.

4.1. Knaccudukauma sagay ontumarnbHom obpaboTkm curHanos.

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

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

4.3. OnTumansHoe obHapy>xeHue CUrHanoB Mpu HenpepbIBHbIX HABOAEHUSX.

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

CDopma npome)KyTquoﬁ aTTecTaumn: 3K3amMeH

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

B1.5.12.4 ®u3nka BONHOBbIX NPOLIECCOB

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

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

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

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

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

2. PacnpocTpaHeHue BOSH B AUCNeprupyrowmnx cpeaax.

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

3. PacnpocTpaHeHue BOSTH B @HU30TPONMHbLIX cpeaax.

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

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

5. Teopus gnpakuyumn. PacnpocTpaHeHne orpaHUYeHHbIX BOSTHOBbIX MY4YKOB.

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

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

CDopma npome)KyTquoﬁ aTTecTaumn: 3K3amMmeH

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

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

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

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

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

BeepneHue.

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

|. BBeageHue B Teopuo pagnoTEXHUYECKNX CUrHanoB

1. Knaccudumkaums pagmoTexHn4ecknx CUrHanos.

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

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

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

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

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

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

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

[ll. MpeobpasoBaHMe cUrHanoB pagnoTeEXHUYECKUMU LensiMn

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

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

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

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

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

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

IV. AHanoroBag nHTerpasibHas CxeMOTEXHUKa

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

V5. OnemMeHTbl UMNYNbCHOM U LMGOPOBON TEXHUKM

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

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

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

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

3aknoumTenbHas nekumns

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

CDopma npome)KyTquoﬁ aTTecTaumn: 3K3amMeH

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

B1.5.13.2 ®u3snyeckasa aNeKTPoOHMKa

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

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

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

Paspen 1. BeBegeHue

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

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

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

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

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

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

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

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

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

Pasgen 4. OneKTpoHHO-ONTUYECKME CUCTEMbI

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

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

Pasgen 5. IHTEHCMBHbBIE 3MEKTPOHHbIE MYYKK

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

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

Pasgen 6. Obwme BONpOChbl 3MUCCMOHHOM 3NEKTPOHUKN

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

Pasgen 7. TepMoanekTpoHHasi aMUCCUS.

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

Paspen 8. lNoneBasa amuccus.



59

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

Pasgen 9. BropuyHas anekTpoHHass aMUCCUSI.

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

Pasgen 10. ®OoTO3NEKTPOHHAsA 3IMUCCUS.

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

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

CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMeH

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

B1.5.13.3 [lMonynpoBoAHMKOBas 3N1IeKTPOHUKA

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

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

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

Pasgen 1. Kpuctannuyeckas cTpyktypa TBepAoro tena

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

Pasgen 2. 30HHas CTpyKTypa TBEpAbIX Ten

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

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

Pasgen 4. KonebaHus pelueTku

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

Pasgen 6. HepaBHOBeCHbIE siIBIEHNA B MONYNPOBOAHNKAX

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

Pasgen 7. lNpoueccebl nepeHoca B HEOLHOPOAHbLIX NOSTYNPOBOAHMKAX

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

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

Pasgen 9. YctponcTea Ha 6a3e agnoga

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

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

Pasgen 11. PaboTa 6MnonsipHbIX TPAaH3MCTOPOB B CXemax

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

Pasgen 12. ABneHus Ha pe3kow rpaHuue pasgena matepuarnos

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

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

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

Pasgen 14. NoneBow TpaH3UCTOP MeTanN-aAnaneKkTpuK-nonynpoBOgHUK

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

Pasgen 15. NoneBow TpaH3UCTOP MeTanN-oOkKUCeN-nonynpoBOAHUK

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

Pasgen 16. PaboTa noneBbiX TPaH3UCTOPOB B CXeMax

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

Pasgen 17. NonynpoBogHukosble npubopsl CBY ananasoHa

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

Pasgen 18. ONToanekTpoHHbIe Npubopbl

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

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

B1.5.13.4 KBaHTOBas paguocusunka

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:
N3y4eHne coBpeMeHHOro ypoBHS pa3BUTUS KBAHTOBOW pagmModu3nKn 1 3NEKTPOHMKK B obnactu
B3aMMOOENCTBUSA 3MEKTPOMAarHUTHOIO U3ny4YeHnsl ¢ BELECTBOM, BKIOYas Teopuo nasepa, on-
TUYeckne siBrneHns, obycrnoBrieHHble KOrepeHTHbIMU U UHTEHCUBHBIMU NOSISIMU, @ Takke JKcne-
pUMeEHTasrbHble MeToAbl UCCreaoBaHUs, MaTeMaTU4eCcKoro ONuMCaHus M aHanusa xapakTepu-
CTUK KBAHTOBO-MEXaHNYEeCKNX YCTPOUCTB.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHON ANCLMNIIUHDI

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

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

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

CDopma npome)KyTquoﬁ aTTecTauumn: 3K3amMeH

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

b1.6.14 MukponpoueccopHble cUcTeMbl

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

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

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

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

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

Bb1.6.15 TeopeTnyeckne oCHOBbI PaANOTEXHUKHU

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

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

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

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

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

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

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

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

7. JInHenHble cuctembl ¢ obpaTHoM cBA3blD. KoadhduumneHT nepegavm NMHENHOM CUCTEMbI C
obpaTtHon cBasbio. AUX n OYUX cuctemsl ¢ obpaTHOM CBA3LIO. [1puMepbl NCNOMBb30BaHUS CUC-
Tem ¢ obpaTHOM CBA3bHD. YCTONYMBOCTb NIMHENHbLIX cUcTeM. Kputepumn yCcTonymBocTm

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

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

B1.6.16 MeToabl MaTemMaTu4yeckon ou3nKn

Llenu n 3agayum yye6HoOM AUCLUUNINUHDbI:

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

3agayn AUCUUNInHbI:

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

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

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

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

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

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

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

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

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

BeegeHve B npeamert. MNoHATHe anddepeHumnanbHbiX YpaBHEHUI C YACTHBIMU NPOU3BOLHbLIMU
BTOpOro nopsigka. Knaccudgukaums ypaBHeHUN, npuBeaeHNe K KaHOHUYECKOMY BMAY.
dusnyeckne 3agaydn, npuBoasLLme K ypaBHeHUsMU rmnepbonnyeckoro tuna. lNoctaHoBka kpae-
BbIX 3a4ady, npeferbHble cnyyam kpaesbix 3agady. KonebaHna 6eckoHeYHon CTpyHbI, hopmyrna
Hanambepa, nonybeckoHeyHasi cTpyHa. PelueHne kpaeBon 3agadv B paMmkax MeToaa pasgerne-
HUS NepeMeHHbIX. [MoHATME COBCTBEHHbLIX (PYHKLUMA N COBCTBEHHbIX 3HAYEHUM, UX CBOMCTBA.
PeweHne HeogHOpoOHOro ypaBHeHUA napabonuyeckoro Tuna, noHaTue dyHkumn puHa. Pe-
LeHne obLLen KpaeBon 3adayn.

dusmnyeckne 3agauum, nNpyMBoAsdLIMe K ypaBHEeHUsIM napabonuyeckoro tuna. MoctaHoBKa kpae-
BbIX 3ajad, npedenbHble cryvau Kpaesbix 3agad Meton pasgeneHus nepemMeHHbIX Ons ypas-
HeHun napabonunyeckoro Tuna. HeogHopoaHble Napabonuyeckne ypaBHeHUA, yHKUMS [puHa
ANna ypaBHeHUM napabornvyeckoro tuna, obwas kpaeBas 3agada. 3agada Ha HGecKoHeyHoW
nNpsAMon, PyHKUMS 'prMHa ypaBHEHUSA TENSIONPOBOAHOCTM B BECKOHEYHOM NPOCTPaHCTBE.
MoHaTne ob6obueHHon pyHKuMK. [enbta yHKUMSA U ee cBoncTBa. [uddepeHumansHoe ypas-
HeHue ansa yHKuMn MpuHa, nocTpoeHne pyHKUMK MprHa C NOMOLLBIO AenbTa (OYHKLUK.
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dusnyeckne 3agaun, NpuBoasLLINE K YpaBHEHNSAM annunTuydeckoro tuna. lNoctaHoBka KpaeBbIxX
3agad. YpaBHeHue Jlannaca u lNyaccoHa. MNoHAaTne 1 ceBorcTBa rapMOHUYECKUX PyHKLMA. Pop-
Mynbl 'puHa. [MocTpoeHne yHKUuMA [TpuHa ONa aNAUMNTUYECKUX YpaBHEHU. Teopust NoTeH-
umana. YpasHeHue lenbmronbua, dopmynbl puHa gns ypaBHeHus [enbmronbua. PyHKUMA
"pmnHa ans ypaBHeHus ["'enbmronbLa B OrpaHUYeHHON U HeorpaHudeHHon obnactun. KonebaHus
Kpyrnon memOpaHbl, dyHkumMn beccenst n nx cesonctBa. KonebaHus cdepuyeckoro obbema,
nosiMHOMBbI JlexxaHapa v ux cBonucTea.

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

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

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

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

Bb1.6.17 YucneHHble MeTOAbI U MaTeMaTUYECKOEe MoaennpoBaHune

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

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

KpaTkoe coaepxaHue (AuaaKkTuyeckue eamHULbl) y4eOGHON ANCLMNIIUHDI

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

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

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

51.5.18 Be3onacHocTb Xun3HepeAaTenbLHOCTU

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

OcHoBHas uenb npenogaBaHNa AUCUNNNUHBI «Bbe3onacHOCTb XU3HeaeATeNbHOCTM» - NpUo6-
peTeHMe oby4yallMMUCH TeopeTUYeCcKUX 3HaHWN M MpPaKTUYECKUX HaBblkoB Mo 6GesonacHom
XN3HeOesaATenbHOCTM Ha NMPOM3BOACTBE U B ObITy, Kak B NOBCEAHEBHOW XU3HEAEATENbHOCTMU,
TaK 1 B YCMOBUSIX Ype3Bbl4arHbIX CUTYaLUUNn TEXHOFEHHOMo U NPUPOAHOIO NPOUCXOXAEHUS.
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,D,OI'IOJ'IHI/ITeJ'IbHaFI uesib — npuBuTnUE 3rieMeHTapHbIX HaBblIKOB B UCMOJIb30OBaHNWN nHOnBMUAOyasnb-
HbIX CpeaAcCTB 3allNTbl OT TEXHOINeHHbIX BO3}J,eI;ICTBI/II;1 N OKa3aHum nemequﬁ )J,OBpa‘-Ie6HOI7I no-
MOLLK NoCTpaaaBLUNM.

3apgayn gucumnnuibl «be3onacHOCTb XU3HEeOEATENbHOCTUY:

- Nosly4eHne OCHOBOMOMarawLWmnx 3HaHU B crieayoLmx cepax Xu3HeaeaTerlbHOCTH:

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

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

- OXpaHe OKpyXaroLlen cpeabl;

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

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

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

Paspnen 1. BeegeHue.

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

Pasgen 2. KomopTHbIE M AONYCTUMbIE YCIOBUS XXU3HEOEATENbHOCTN.

MukpoknumaT u Bo3ayLuHas cpega paboyen 30Hbl. BnusHue mukpoknumaTa Ha paboTtocnocob-
HOCTb 4YenoBeka. HopmupoBaHMe napamMeTpoB MUKPOKNMMaTa B KOHKPETHOM MPOM3BOACTBE.
Tennosble U3Ny4YeHU 1 BNUAHNE UX HA OpraHM3M YenoBeka. HopmupoBaHWe TennoBbIX U3ny-
YeHun. Agantaumsa N akknuMaTmM3aumsi B YCrNoBUsSX neperpesaHns n nepeoxnaxaenuns. [encrt-
BME BpPEAHbIX BELLECTB HA OpraHM3M 4erioBeka B KOHKpPETHOM npou3Boactee. HopmupoBaHue
KOHLEHTpauMM BpegHbIX BELWECTB B BO3AYLLHOM cpeae paboyen 30Hbl. MeToabl KOHTpONs co-
CTOSIHMSA BO3AyLUHOW cpeabl. [pon3BoacTBEHHOE OCBeELLEHME. XapakTepUCTmKa aNeKTpu4eckmx
NCTOYHMKOB CBETA M OCBETUTESNbHbIX NPUGopoB. ECcTecTBEHHOE N COBMELLEHHOE OCBELLEHNE B
NPOM3BOACTBEHHbIX Liexax. OTonneHne, BEHTUNSUNS U KOHOMUMOHMpPOBaHNe Bo3ayxa. Ectect-
BEHHasi 1 MexaHun4yeckas BeHTuUnauus. Npon3BoacTBEHHbIN WYM. ICTOYHMKM LWyMa U LWYMOBbIE
XapaKTepUCTUKMN B KOHKPETHOM npounseoacTtee. [MponssoacTBeHHas Bubpauus. dusmyeckme xa-
pPakTEPUCTUKN U n3MepeHne BMOpaunini B KOHKPETHOM NMPOU3BOACTBE. XapakTepucTuka u onac-
HOCTb COBMECTHOIO BO34eNCTBUA BMOpaLmi, LIyMa, yNbTpassByka U MHdpa3BykKa.

Pasgen 3. Onektpobe3onacHoCTb.

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

Paspen 4. PagunaumoHHasa 6e3onacHoOCTb.

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

Pasgen 5. lNoxapobe3onacHOCTb 1 B3PbIBOOGE30NACHOCTb.

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

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

Pasgen 7. OnTumusauma napameTpoB paboymx MecT.

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

Pasgen 8. TexHoreHHble 1 NpUPOAHbIE Ype3BblHarHble CUTyaunu.

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

Pasgen 9. Cnocobbl n cpeacTea okasaHus goBpadebHOn NOMOLMW.

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

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

Koabl hopmupyembix (cpopmupoBaHHbIX) kKomneTeHumun: OK-9

b1.6.19 Pusnyeckasn KynbTypa

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

Koabl chopmupyembix (cpopmupoBaHHbIX) komneTeHumun: OK-8

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

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

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

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

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

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

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

Bb1.B.O1.2 ATOMHbLIX cneKTparbHbIA aHanNus3

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

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

OMUCCUOHHBIV CNeKTparibHbIA aHanns

O6opynosaHve ans NpoBefeHUs CreKTpanbHOro aHanusa
KavecTBeHHbIN cnekTpanbHbIn aHanu3a

[Monykonnu4ecTBEHHbIN CneKkTparnbHbIN aHanu3

LN

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl hopmupyembix (chopmupoBaHHbIX) kKomneTeHumun: OlK-1

B1.B.0[0.3 Actpocdum3suka

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

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

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

B pesynbTtaTte nsyyeHunsa Kypca CTyOeHTbl AOSMKHbI UMETb SAICHblE NPeACcTaBfeHnsa O LeHTpanb-
HbIX Npobnemax coBpeMEHHOM acTPOU3MKM U PaanoacTpoHOMUN, 06 OCHOBHbIX MeToAax uc-
cnefoBaHnsa HebecHbIX Tesl, oBnageTb 3HaHUAMU O (PM3NYeCcKnX npoueccax, NPOMCXoasLLmX B
KOCMNYECKOM MPOCTPAHCTBE, O BO3MOXHOCTAX U AOCTUXKEHNAX COBPEMEHHOM acTPOOU3MKM.
MecTo y4yebHoun ancumnnnHel B cTpyktype OOIT: (LMKN, K KOTOPOMY OTHOCUTCS AUCUMNINHA)

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

MeToabl acTpodm3nNYECKNX UCCNeaoBaHUN..

dusmnyeckmne CBoOMCTBAa 3BE3[.

OCHOBHbIE YpaBHEHUS TEOPETUYECKON acTPOPU3NKN.

ConHue. ConHeyvyHasa cucrtemMa.

OBonouns 3Be3a. INeMeHTbl PENATUBUCTCKON acTPOPU3NKA
Mex3Be3gHasa cpeaa.

ManakTnka n MeTtaranakTtuka.

PN RN =

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (chopmupoBaHHbIX) komneteHumnn: OlK-1

B1.B.0.4 ®yHKUMOHaNbHas 3NEeKTPOHMUKA

KpaTkoe copepxaHue y4eOGHOW ANCLUUNINUHbI

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

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3aveT

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

Bb1.B.OA.5 PagunonpuemMHble ycTpoucTea

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

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

OcCHOBHblE OYHKUMK pagnonpueMHblX YCTPONCTB. CTPYKTYpHbIE CXeMbl NPUEMHNKOB BxoaHble
uenu. MNMpeobpasoBaTenu 4YacToTbl. ABTOMatnyeckas perynupoBka ycurneHus. dasoBasi aBTo-
nogctponka yactotel. MeToabl 60pbbbI C COCPeaOTOYEHHBIMU U UMMNYBCHBIMM NoMexamu. Me-
ToAbl 6opbbbI C (bNyKTyauNoHHbIMKM noMexaMmn. MHOrokaHasnbHble CUCTEMbI C YaCTOTHbIM WU
BpeMeHHbIM pa3spelleHneM. Metoabsl Moaynsummn npu nepegadvye OANCKPETHbIX coobuieHnn Cur-
Han nsobpaxeHus. NpeobpasoBaTtenu UBeT-curHan n obpatHo. NpuHUUnLl Nnepegayn u npuema
UBETHbIX Mn30bpaxeHnin. MNpuHumnbl noctpoeHust cuctembl SECAM. lNpuHumMnbl NOCTpoeHUs
cuctem PAL n NTSC. UundpoBorn TeneBmusmnoHHbIn curHan. Metogbl umdposon obpaboTkm m
KogupoBaHus nsobpaxeHunin. OueHka U KOMNeHcaunsa OBUXKEHUS B LMPPOBLIX TENEBU3MOHHbIX
cuctemax. CxaTtme HenoaBWXKHbIX M3obpaxeHnn B ctaHgapte JPEG. CtaHgapThl cxaTus OBU-
Xywmxcsa nobpaxenHmn MPEG-1,2,4 n 1.4. lNomexoycTon4ynBoe KogupoBaHue.

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

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

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

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenbto n 3apgayen yd4ebHOM OUCUUNIIMHBLI  SBMSIETCA M3YYEHUIO METOAO0B MaTeMaTuyecKom
dopmanuaaummn usndecknx 3agad n npuBedeHnsa ux K Buay, NPUrogHoMy Ans BblYUCIIEHUNA,
N3y4YyeHne BbIYMCIIUTENbHbBIX anropuTMOB 4S5 3a4a4 MaTeMaTndeckon Usnkn 1 pagnogusnku,
anropnuTMOoB AN MOAENMPOBaAHNS N MPUMEHEHUS CITyYarHbIX BENTUYNH.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI
OTanbl pelweHns nNpuknagHelx 3agad Ha IOBM. lNpumepsbl opraHMsaumn BbIMMCIN- TESbHOMO
npouecca. MogenuposaHue nepexoaHbIX MPoOLEeccoB Ha OCHOBe AnddepeHLmanbHbIX ypaBHe-
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Hu. OgHowaroBble metoabl. MogenupoBaHne nepexodHbIX MPOLEeCcCOB Ha ocHoBe Audde-
peHumansHblX ypaBHeHnn. MHorowarosble Mmetoabl. MogenvpoBaHue npoueccoB B YaCcTOTHOM
obnactn. VHTerpnpoBaHue ocunnnmpyowmx yHKUMn. FapMOHUYECKMn aHanm3 npoueccoB.
MopgenupoBaHuMe NpoLLEecCOB B YacTOTHOW obnacTtu. MapmoHunyeckuin cnHTes npoueccoB. Metoq
MoHTe-Kapno. PelweHne ypaBHEHUI B YaCTHbIX NPOM3BOAHbLIX. MeToabl O4AHOMEPHOM U MHOTO-
MEPHOW HENMMHENHOM ONTUMN3aLMIO.

PopmMbl TEKyLLen aTTecTauum (npu Hanu4uu): 3auwuma nabopamopHsix pabom.
dopma NpoMeXXyTOYHOM aTTecTauum: 3aderT.

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

Bb1.B.OA1.7 CneunpakTUKyMm

Llenu n 3agayum yye6HOM AUCLUUNIIUHDbI:

Llenb ocBoeHus gucumninHbl 3aknovaeTcs B GOpMUPOBaAHUM MUHUMYMaA (PU3NYECKUX,
CUCTEMO-TEOPETUYECKMX N (PAKTUHECKUX 3HAHNIA, KOTOPbIe JOMKHbI 06ecnevnTb BO3MOXHOCTb
NOHUMATb M aHaNM3npoBaTb NPOLIECCHI, MPOUCXOAsALLME B PaONOSNEKTPOHHbIX LIENsiX pasfnyHo-
ro HasHa4yeHus, yMeHNE OLEHUBATb BIIMSIHUE HA HUX KOHCTPYKLMU N TEXHOMOIUMN.

B pesynbrate ocBOEHUS ANCUUNNNHBI O0YYatoLWMNCA OOMKEH:

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

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

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

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

OucumnnuHa coctouT n3 wectn pasgenos Pasgen 1. CtaunoHapHble napamMeTpbl U XxapakTepu-
CTUKKN NNHENHbIX Luenen. Metoabl pacyéta nuHenHblx uenen. Pasgen 2. NepexogHble xapakte-
PUCTUKM NUHENHbIX Luenen. Pasgen 3. YeTtbipéxnontocHukn. Pasagen 4. Llenu ¢ pacnpegenen-
HbIMWN NnapameTpamn. Paszgen 5. HenuHenHble uenn n uenn ¢ nepeMeHHbIMU napamMmeTpamMu.
Pasgen 6.9nekTpuyeckme Lenun ¢ BakyyMHbIMW 3f1EKTPOHHbIMUM Namnamn. Pasgen 7. Onektpu-
yeckue uenun, cogepxauwme TpaHanctopbl. Pasgen 8. OcHoBbl Teopun obpaTHon cBA3W. Pasgen
8. 3aBncMMOCTb NapamMeTpoOB TPaH3MCTOPOB OT YacToTbl. Pasgen 9. NeHepaTopbl rApMOHUYe-
cknx curHanos. Pasgen 10. PenakcaunoHHble reHepaTopbl.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3aveT

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

b1.B.[1B.1.1 BBegeHune B cTaTUCTUYECKYIO paanocusnky u uHopmaTuky

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:
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OCHOBHOW LIENbIO ABMSETCS U3YyYeHNe CTyAeHTaMn OCHOB TEOPUW CrlyYanHbIX NPOLIECCOB, Npu-
4yeM MaTemaTuyeckasi Teopus u3naraeTcs B TECHON CBSI3N C METOAAMW TEOPUM CIydalHbIX
byHKUMIA B paanodmanke, Moaenm cryydaHbix YHKLMIN; paCCMOTPEHbI TakKe 3NeMeHTbl Teo-
pyn HopMaLIMM N KOONPOBAHUS

KpaTkoe coaepxaHue (AuaakTuyeckue eaAmHULbl) y4eOHOW ANCLMNIIUHDI

BeegeHne. O63op obnacten npumeHeHusi. CrydamHble npoueccbl U cnocobbl UX ONUCaHUA.
®dun3mka BO3HUKHOBEHMSA CrlydyanHbIX MPOLECCOB W UX MatemaTudeckue mopenu: AenbTa-
KOppenupoBaHHble CriyvyarHble npouecchl, ApoboBble U TENoBbIE WYMbl, OIIMKKEP-LUYMbl. Y3-
KOMOMOCHBLIA CTauuoHapHbin wyM. Cynepnos3numna rapMOHUYECKOro CurHama u raycCoBCKOro
wyma BuHeposckun npouecc. Konebanus, mogynuposaHHbie wymom (AM, ®M, YUM). Umnynbc-
Hble criyyanHble npouecchl. Mepa konnyecTBa MHopmauumn. SHTPONMUS UCTOYHUKE ANCKPETHBLIX
coobuweHun. CtatucTnyeckme CBONUCTBa UCTOYHMKA coobLieHnin. CKopocTb nepegadn MHAOp-
MaLMu 1 NPOorycKHas crnocobHOCTb AUCKPETHOro KaHana. OnTumarnbHOe CTaTUCTUYEeCcKoe Koau-
poBaHWe cOOBLLEHM. DHTPONUA HenpepbiBHbIX cooblieHnin. CKopocTb nepeaavvm u nporyck-
Has cnocoBbHOCTb HenpepbIBHOMO KaHana. Knaccudukauns koppekTupyrowmnx kogos. MNpuHumnsl
NMOMEXOYyCTOMYMBOIro KOAMPOBaHUS. PasnuyHble BUAbl KOOOB (KO4 C YETHbLIM YMCNOM efuHUL,
WHBEPCHbIA KO, KOO X3MMWHra, LMKIMYEeCKUA KoL, KOA4 C NMOCTOAHHbIM BECOM, HenpepbIBHbIN
KoA.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmmpyembix (ccpopmMupoBaHHbIX) KomneTeHuun: MNMK-1

b1.B.[1B.1.2 BBegeHune B pagnocusnky

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

OcHOoBHOM LEeNbIO ABNSETCS U3yvYeHne cTygeHTaMm OCHOB TEOPUN CrlyYarHbIX NPOLLECCOB, Npu-
4yeM MaTeMaTnyeckasa Teopus u3naraeTcs B TECHOM CBSA3N C MeTo4amMu TEOPUM CryYanHbIX
YHKUMIA B pagmodumsnke, Mmogenn cnydyanHbiX QYHKLNN; paCCMOTPEHbI TakKe 3NIEMEHTbI Teo-
pun MHopMaLmMm N KOgUpPOBaHUS

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbI) y4eOHOW ANCLMNIIUHDI

BeegeHne. O63op obnacten npumeHeHusi. CrydamHble npoueccbl U cnocobbl UX ONUCaHUA.
®dun3mka BO3HUKHOBEHMSA CrlydarHbIX MPOLECCOB W UX MatemaTudeckue mopenv: AenbTa-
KOppenupoBaHHble criyvyarHble npouecchl, ApoboBble U TENoBble WyMbl, IIMKKEP-LUYMbl. Y3-
KOMOMOCHBLIN CTauuoHapHbin wyM. Cynepnos3vumsa rapMOHUYECKOro CurHama u raycCoBCKOro
wyma BuHeposckun npouecc. Konebanus, mogynuposaHHbie wymom (AM, ®M, YUM). Umnynbc-
Hble criyqyanHble npouecchl. Mepa konuyectsa MHopMauun. SHTPONUA NCTOYHNKA AUCKPETHBIX
coobuweHun. CtatucTnyeckme CBONUCTBA UCTOYHMKA coobLueHnin. CKopocTb nepegadn MHAOp-
MaLMM 1 NPOorycKHas crnocobHOCTb AUCKPETHOro KaHana. OnTumarnbHOe CTaTUCTUYEeCKoe Koau-
poBaHWe COOBLLEHM. DHTPONUA HenpepbiBHbIX cooblieHnin. CKopocTb nepegadv n nponyck-
Has cnocoBbHOCTb HenpepbIBHOIO KaHana. Knaccudgukauns koppekTupyrowmx Kogos. MNpuHumnsl
NMOMEXOyCTONYMBOro KOAMPOBaHUSA. PasnuyHblie BUAbl KOOOB (KO4 C YETHbLIM YMCNOM efuHUL,
WHBEPCHbIW KO, KOO X3MMWHra, LMKIUYEeCKUA KoL, KOA4 C NMOCTOAHHbIM BECOM, HENpepbIBHbIN
KoA.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3aveT

Koabl chopmmpyembix (cpopmupoBaHHbIX) KomneTeHumn: NMK-1
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B3.B.[1B.2.1 LUndpoBbie meTtoabl B MH(OPMaALMOHHbIX CUCTEMAX

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenbto 1 3agadamu nsyyeHusi Kypca sIBNSETCS O3HAKOMSIEHWE C COBPEMEHHbLIM COCTOSIHUEM
BOMPOCOB MNpeACTaBfeHUs CUrHaNoB, CXaTusl, BOCCTAaHOBMEHNA N UndppoBon 0b6paboTKM UH-
opMauMOHHbIX curHanoB. O3HaKOMSIEHUSI C COBPEMEHHbLIMU TEXHOMOMMAMU LMPPOBON Moay-
NaunKn U nepegadn CUrHarnos.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

O606uieHHOe onucaHne curHanoB B PyHKLMOHaNbHOM npocTpaHcTBe. [Mpumepbl NOMHbLIX op-
TOHOPMUPOBAHHLIX CUCTEM- HeEMpepbIiBHbIE, pa3pbiBHble Ga3uckl. BenBnet-aHanui. AHanoro-
umcppoBoe npeobpasoBaHue. JinHenHaa WKM un ee xapaktepuctuku. KomnaHaupoBaHHas,
anddepeHumnansHaga, agantmeHas MKM. Jenbta-moaynsumsa . PacyeT xapakTepuCTUK CUCTEM
¢ VKM ®usnyecknin ypoBeHb npeactasneHns ungposbix curHanos. HY Mogynauus. Limudopo-
Basa mogynsaums BY Hecywen. OFDM. CnekTpbl curHanos npu umdposon moaynsaumm Kogmpo-
BaHWe. QHTPONUSA. HTPOMUNHBIE anropuTMbl cxaTtnd. Anroputm XaddpmaHa. JlnHenHoe npea-
CkaszaHue peudn. Kogekm cuctem COTOBOW CBSA3WM C NUHENHbIM npeackasaHnem. Kogekun GSM.
Xapaktepuctumkm upeTtHoro nsobpaxeHus. Ctangapt JPEG. Ctpyktypa BugeonoTtoka. CTtaH-
AapTtel MPEG1-4 n H.26x. BecnpoBogHas cBs3b U ee nyTn pa3suTtus. NepcnekTuBbl CxaTus
BNAeEO.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3aveT

Koabl chopmupyembix (chopmupoBaHHbIX) kKomneTeHuun: NK-1, MNMK-4

B3.B.[1B.2.2 MNomexoycTOM4YMBOCTb UH(DOPMALUOHHbLIX CUCTEM

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

Llenb nayyenus gncumnnuHel “fomexoyctonymBocTb MHGOPMALMOHHBIX CUCTEM” 3aKnioyaeTcs
B TOM, YTOOblI HAy4YnTb CTYQEHTOB CMHTE3MPOBaTb OMNTMMAarbHble anropuTMbl Npuéma n obpa-
OOTKM pagnocurHanoB MHMOPMALMOHHbBIX CUCTEM, a Takke onpeaensaTb NOMeXoyCTONYNMBOCTb
CUHTE3NPOBaHHbIX anrOPUTMOB.

3agaun nsydeHus ANCUMNUHBL “[ToMEXoyCTOMYNMBOCTL MHPOPMALMOHHBIX CUCTEM’COCTOSAT B
OBfageHun CTyAeHTaMuM OCHOBHbIMM MeTodaMu CTaTUCTUYECKOro ONTUMAasnbHOro0 CUHTE3a W
aHanusa anropuTMoB NPUEMa NoJsie3HbIX CUrHaNoOB Ha POHe LLIYMOB.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

OcHoBHble MOAENN NOME3HbIX CUrHANOB B paguocucTemMax nepenayn nHgpopmaummn. MHgop-
MaLMOHHbIE N HEMH(POPMAaKLUMOHHbIE NapameTpbl. CTaTUCTMYECKOE ONMCaHNe PaCCMOTPEHHbIX
NnonesHbIX CUrHanoB. BHyTpeHHWe 1 BHELLHUE LWYyMbl MPUEMHBIX YCTPOUCTB. Tunbl nomex. 3a-
KOHbI pacnpegeneHns wymoB 1 nomMex. Npuém, kak 3agada Boibopa pelueHns. Pangommsmpo-
BaHHbIE N HepaHOOMU3MPOBaHHbIE NMpaBuna Bolbopa pelweHnin. banecoBckne N MUHUMaKCHbIE
cuctembl banecosckne anropnTmel 06HapyXeHUsa 1 oueHnsaHus. OnTUManbHbIN NPUEMHUK
Byasopaa — desnca. OntTumanbsHbI NpUEM AeTepMUHUPOBAHHOIO curHana. Ceonctea gocra-
TOYHOW CTATUCTUKN OeTEPMUHUPOBAHHOIO CUrHana. QHepreTM4eckne N HeaHepreTuyeckne na-
pameTpbl. ONTUManbHbIN NPUEM p/C CO CryYanHON HavYanbHOW ha3on (paBHOMEPHOE U HepaBs-
HOoMepHoe eé pacnpegerneHue). CBoncTBa 4OCTAaTOYHOW CTAaTUCTUKM P/C CO CnyYanHOW Havarnb-
HOW (hasomn.
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OnTnmaneHbI NpUéM deauHrylowero curHana. MeaneHHble 3ammpanus. boicTpble obuuve 3a-

MupaHuna. CTpykTypa 1 CBOMCTBA JOCTAaTOYHOW CTAaTUCTUKM MpU Npuéme oeanHryoLero curHa-
na.

Mpném nocnegoBaTenbHOCTU UMMNYMbCOB — KOrepeHTHas M HekorepeHTHas obpaboTka. bbicT-
pble U MeasieHHble bnykTyauum npu npuéme nocnenoBaTenbHOCTU UMMYSbCOB. BO3MOXHbIE
MeTOAbl MOCTPOEHNA AOCTATOYHbIX MPUEMHUKOB - KOPPENAUMOHHBLIA NPUEM N unbTpoBas 06-
paboTka. OnTuManbHble U KBasnonTUMarnbHble punbTpbl. OnTuManbHoe obHapyXeHue curHa-
nos. Kputepuun HenmaHna - lNupcoHa, ngeanbHoro Habngatens n 6anecosckuin kputepun. lNo-
cnepfosatenbHoe obHapyxeHue. CpaBHEHME MOMEXOYCTOMYMBOCTU NocnegoBaTensHOro obHa-
pyXeHns n obHapyxeHus npu prkcuposaHHon Bblbopke. OBHapyxeHne AeTepMUHUPOBAHHOIO
CcuUrHana u y3KOMosiOCHOro pagumocurHana co crlydyanHon HavarnbHOW da3on U amnauTygown.
CpaBHUTENbHbLIM aHanM3 NoMexoyCTOMYMBOCTM OBHapyxeHust aTux curHanoB. OBGHapyxeHue
ObicTpodeamHryowero curdHana. MNMpubnmkEHHbIN pacyéT XapakTepucTuk obHapyxeHus. Oc-
HOBHblEe METObl MOCTPOEHNSA OLEHOK HEM3BECTHbIX MapaMeTpPOB CUrHamna u ux xapakTepucTuKku.
Csonctea 0anecoBCKMX OLEHOK MPU pasfnyHbIX PYHKUMAX noTepb. MeTog MakcumanbHoro
npasgonogobus. Metoq manoro napameTpa npu onpeaeneHnm XxapakTepUcTmK OLLEHOK MaKCu-
ManbHOro npasgonogobus. MHdopmaumoHHas matpuua duwepa. AHoMasnbHble OWKNBKK oue-
HuBaHUS. MNMpnbnMXKEHHbIE MeToAbl pacyéTa BEPOATHOCTEN aHOMasbHbIX OWMOOK. PacyéT xa-
pakTePUCTUK OLLEHOK MakCMMarbHOro NpaBaonogodums ¢ y4ETOM aHOMasnbHbIX OLUMOOK.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmmpyembix (ccpopmMupoBaHHbIX) KomneTeHuun: MNMK-1

b1.B.AB.3.1 Uany4yeHune, pacnpocTtpaHeHne U paccesiHue pagnoBOSiH

Llenu n 3agayum yye6HoM ANCLUUNIUHDbI:

YACHUTb (pU3NKy POPMUPOBAHUSA INEKTPOMArHUTHOIO Mons B AanbHen 30HEe PasfiMyHbIX aH-
TEHH; AaTb NpeAcTaBfeHne O CBA3N MexXay aMnanuTygon U NPOCTPAHCTBEHHOM CTPYKTYPOW MOo-
ns ¢ pasMmepamn n OpMOKN U3nyvaTens, a Takke ¢ aMnnuTygHo-asoBbLIM pacnpeaeneHmem
PYHKUMKN BO3DYXKAEHUA; U3YUNTb (PU3UKY MPOLECCOB, MPOUCXOAALMX NpU Andpakuumn anek-
TPOMarHMTHOrO MOMSA Ha NpoCcTenWwKnX ob6bEKTAX, U OCBOUTb METOLMKY pacyeTa nonsa audpak-
UMM B pasHbIX 30Hax; NokasaTb, YTO cpeay pacrnpoCTpaHEeHUs1 ANEeKTPOMAarHMTHOroO Nosisi MOXHO
paccMmaTpmBaTtbh Kak creumann3vpoBaHHbIA NPoLeccop, OCYLLECTBAIWUA onpedeneHHble Ma-
TemaTudeckme npeobpasoBaHus Hag nonem obbekTa AudpakuMm unum mnsnyyvatend; oCBOUTb
MEeTOAMKY pacyeTa nonsa Angpakummn NnockMx o0 beKTOB B pasHbIX 30HaX; O3HAKOMUTBLCS C OCO-
OEHHOCTAMM pacnpoCTpaHEeHUs PaguMoBOSIH B PasfUYHbIX cpedax; paccMoTpeTb B3anMOOencT-
BME 3IEKTPOMArHUTHOro Mofs C PaamosioOKauMOHHBIMK paccenBaTesniiMm U OCBOUTb METOOMKY
onpeaeneHnst aheKTMBHON NOBEPXHOCTN paccesHus (AlP).

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

PelwleHne BOMHOBLIX ypaBHEHUI OS5 NITOCKNX U chepudecknx BonH. CBoMCTBa chepnyecknx u
NMOCKMX BOSTH. [pOCTPaHCTBEHHbIV CNEKTP NIOCKMX BOMH. OfIEMEHTapHbIE U3nydaTenu u nx
ceoucTBa. PelweHune 3agayvm o none B ganbHen 30He cummMmeTpuyHoro Bnbpatopa. [IH n eé
aHanua. NapamMeTpbl aHTEHH Ha NpUMepe 3NeKTpPUYeCcKoro BubpaTtopa. STanoHHAa aHTEHHa.
Mone B ganbHewn 3oHe. [1H, opneHTauunsa u WnpuUHa rnaBHOro nenecTtka, ypoBeHb 60KOBbIX fe-
nectkoB (YBJ1). CkaHnposaHue [1H. OceBoe nanyyeHne. OnTumManbHbIn n3nyyartens
Onpepenernne KHO n koagduumeHTa paccesiHua — 3TanioHHOro manydatens gnsa pasfinyHbIX
pexumoB paboTbl. KHL AByXMepHbIX aHTeHH. KoadhdUuLuMeHT MCNofb3oBaHUS NOBEPXHOCTU —
KWl aHTeHH. PelueHne 3agayn o none B AanbHEN 30HE aHTEHHbl CO CnajaloLlLen K Kpasim am-
NAUTYOoN (PyHKUMM BO3BYXKOEHMS TMNa «KOCUMHYC Ha nbefectane». AHanms [OH, KHLO, YBJI,
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KWUI. BonHoBoAHbIE n3nyyaTtenu. BnusHue pasoBbiX (MMHENHbIX, KBagpaTUYHbIX, KyOnyeckunx)
Ha napameTpbl aHTEHH. Mpumepbl U3nyyaTenen ¢ KBagpaTUYHbIMU PA30BLIMU UCKAKEHUSMU
nosis B pacKpbiBe: PYMNOpPHbIE aHTEHHbI, 3epKasibHble U FIMH30Bble aHTEHHbI CO CMELLEHHbIM U3
dokyca obnyvatenem. 3epkarnbHble N NIMH30BblE aHTEHHbI. DopmupoBaHme [H B 30He PpeHe-
na. MNocTpoeHne cneunanmsanpoBaHHbIX MpoLeccopoB Ha 6ase 3epkanbHbIX U FIMH30BbLIX aH-
TEHH, ocyLlecTBAsALWNX npeobpasoBaHne Pypbe B pearibHOM BpeMeHWU. BO3MOXHOCTb OgHO-
BpemMeHHoro ob3opa PJ1 uenen. ®asmpoBaHHble aHTeHHble pelweTkn — ®AP. Onpeaenexne no-
na B AanbHen 3oHe nepuogudecknx ®AP. IH ®AP. Teopema o nepemHoxeHun [OH aHTeHH
cnoxHon dgopmbl. NHTepdepeHunoHHble Makcumymbl H ®AP n cnocobbl nx nogasneHus.
onekTpuyeckoe ckaHnpoBaHne [H ®AP. Obnactb npocTpaHCcTBa, ydacTsyowasa B hopmupo-
BaHMM nons B Mecte npuema. [MpuHumn lMonreHca-®peHensi. 3oHbl dpeHens n mx pasmep.
BrnvsHue HeogHOpPOAHOCTEN, PACMNONOXEHHbIX B pa3HbiX 30Hax ®peHens, Ha opMupoBaHue
curHana B Mecte npuema. Audppakumsa anekrpomarHuTHoro nons. KoadduumneHT nepegaym m
UMnynbcHasi xapakrtepuctuka. MpnbnumxeHna npu peweHun 3agad audpakuum (M3nyyeHus).
Mpunbnuxenune ®dpeHenda. Kputepun Penes. MNpunbnuxeHne ganbHenW 30HbI U reOMETPUYECKOM
onTukun. MpaHuubl NpnbAmxkeHnn. udpakums NAoCcKMX BOSMH Ha nonybeckoHe4YHOM akpaHe. Pe-
WweHne 3agavn. AHann3 aMnnnTyaHOW CTPYKTYpbl MNONS B 3aBUCUMOCTU OT MecTa pacrosioxe-
HUS NpUeMHON aHTeHHbl. dudpakumna nonsa Ha yskon wenu. Liunuiapunyeckmne BonHbl. Pacnpo-
CTpaHeHne paguoBoSH B cpefe ¢ notepamu. KomnnekcHasa ananekrpuyeckas noctosHHada. da-
30Basi NOCTOSAHHAA M MOCTOSIHHAA 3aTyxaHusa Ans pasnuyHblx cped. CkuH-addekT. Tponocge-
pa u eé BNUAHWE Ha pacnpocTpaHeHue paauoBofH. MoHocdepa. OTpaxeHue paguvoBOSH OT
NOHM3MPOBaHHbIX crioeB. Kputndeckne n MakCcuMarnbHble YacToTbl NPU OTPaXXeHUn paguoBOSiH
oT noHoccepbl. MoHochepHble cTaHumn. Adpdekt KabaHoBa. PacnpoctpaHeHne YKB Ha Koc-
MUYECKUX paanoniMHmsX. OCHOBHbIE TUMbl KOCMUYECKUX paguonunHuK. NMoTepn MOLLHOCTM Ha
Tpacce 3eMnsa-koCMOC, M3MEHEHWe nonspusaumm BOSHbl. OwnbKK, BHOCKMMbIE aTMOCdepPOn
3emnun, B onpegeneHun koopamHat o6beKToB B kocmoce. Pagnocssaab ¢ ucnosnb3osaHnem NC3.
PagunocsaAsb €O CnyTHMKaMM Ha BOCXOAALLEM yYacTKe TPaeKTopun, Ha CTauMoHapHbIX opbutax
N NpU BXOXOEHUU B MNOTHbIE criouM aTMocdepbl. OTpaxeHne 1 nperioMmsieHne pagvoBOSiH Ha
rpaHuue pasgena asyx cpeq. KoaduumneHTsl oTpaxeHus ans BOMH rOpU30oHTanbHOW 1 BEPTU-
KanbHon nonsipusaumn. NonHoe npenomneHne, NOfIHOE BHYTPEHHEE OTpPaXKeHWe anekTpomar-
HUTHbIX BOSH. B3anmoagencreme anekTpoMarHMTHbIX BOSIH C paccemBaTensamu. XapakTepucTmkm
pagavonokKaLMOHHOIO paccesiHMs: MOHOCTaTU4eckoe M buctatuyeckoe oTpaxeHue, adekTme-
Has noBepxHocTb pacceaHns (3MMP) n 3ateHeHns. OuddysHble, 3epkarnbHble N Pe30HaHCHbIE
paccenBaTtenn. PagnonokauunoHHble paccemBatenu npocton popmbl. Onpegenenune 3P npo-
BOOALWEN MNACTUHKA U NEeHTbl, AUCKa, YrofikoBOro oTpaxaTtesnis, NofnyBOSIHOBOro BuGpartopa.
Brecrawme yvyactku pagmonokaunoHHbix uenen. Cnocobbl yMEHbLUEHUST OTPaXeHUn nonsa ot
obbekToB. Mogynupylowme pagnonokaunmoHHble paccemBatenn. Mogynauusa anekTpoanHamu-
YecKkux napameTpoB paccemBaTens — a(peKkTMBHbLIM cnocob cenekumm paccestHHOro curHana
Ha ooHe nomex. AMNNUTYaHas MoaynaAunsa AUNOSNbLHOMO oTpaxaTtens.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (chopmupoBaHHbIX) kKomneTeHumn: NK-1, MNMK-2

63.B.[1B.3.2 Lindposoe moaenupoBaHne NMHpOopMaLMOHHbIX CUCTEM

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

Llenbto 1 3agavyammn n3yydeHust Kypca siBAsieTCA O3HaKOMIeHWe ¢ MeTogamMu CTaTUCTUYECKOro
MOAENMPOBAHNA CIlyYanHbIX BENUYNH, ClyYanHbIX NPOLLECCOB U pagnocuctemM, obpabatbiBato-
LLIMX CTOXaCTUYECKME CUrHarnbl, 03HaKOMMeHMe C COBPEMEHHbBIMU CpeaCTBaMN CTaTUCTUYECKOIO
MOAENMPOBaHUS
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KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

BeposaTHOCTHbIEe Mogenu. MogenvpoBaHne paBHOMEPHO pacrnpefeneHHbIX CryYyanHbIX Benu-
4YnH. Xapaktepuctuku [ CH. PasbirpbiBaHne nonHom rpynnsl codbiTui. MNMprmep MmogennpoBaHus
cobbiTun. MogenupoaHue guckpeTHblx CB Ha ocHOBe pasbirpbiBaHUsS COObITUA. PeKkyppeHT-
Hble MeToabl hopmupoBaHus guckpeTHbix CB. Metog obpaTtHbIx yHKUuMM, mMeToq HenmaHa.
MeTtopg cynepnosvuun . MogenupoBaHune rayccoscknx CB: metog UIMT, metoa nsoTponHoro
BekTopa. MogenupoBaHue HerayccoBcknx CB ¢ ncnonb3oBaHnem rayccosckmx CB. Mogenupo-
BaHWe raycCoBCKMX BEKTOPOB. Cxema MoLennpoBaHUsS BEKTOPOB Ha OCHOBE YCITOBHbIX MIOTHO-
cTen BeposaTHOCTN Knaccudumkauusa rayccoBckmnx npoueccoB. Beibop wara guckpetmnsauuun. Me-
TOA CKOMb3SLLEero cyMmmmpoBaHus. PacyeT BeCoBbIX KOI(hULMEHTOB hopmupytoero ounbT-
pa. PekyppeHTHbIW MeToq (bopMUpoBaHus npoueccoB. MeTod OpTOroHasibHbIX PasfnoXeHUN.
MpuHUMNBLI OPMUPOBAHUA HErayCCOBCKUX MPOLIECCOB NyTEM HEeNMHEWHoro npeobpasoBaHUA
rayccoBcknx. PopmmpoBaHue KBasurapMoHMYECKUX npoueccoB. MeTon CTaTUCTUYECKUX IKBU-
BaneHToB. MeToa KOMNeKCHbIX ormbarowmx. Metoa nHpopmMmaLnMoHHOro napameTpa.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

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

B1.B.[1B.4.1 NMpubopbl n ycTponcTBa TBEpAOTENIbHOW 3NIEKTPOHUKU B MHPOPMALIMOHHbIX
cucTemMax u TerieKoOMMyHUKaLmUax

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

- O3HaKOMJSIEHNE C OCHOBHbIMM TUMAMKU NOMYNPOBOAHMKOBbLIX NPUOOPOB N (hU3NYECKUMM Mpo-
ueccamu, obecneunBaroLwLMMn nx paboTy

- JaeTca aHanu3 3NeKTPOHHbIX NpoLeccoB B 06beme NnonynpoBOgHUKOB, B 3M1EKTPOHHO-
AbIPOYHbIX Nepexoaax

- U3y4YyeHne MeToLOB MOCTPOEHUS NPOCTENLLNX TENEKOMMYHUKALMOHHBLIX CUCTEM U UX KOMMO-
HEHTOB.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

BeegeHue. Llenu u 3agaym kypca, nporpamma. Bknag yveHbix-naypeatoB Hobenesckux npe-
MU B pasBUTUE TBEPOOTENBHOM 3NEKTPOHUKK. ['eTeponepexobl. 30HHbIE AMarpamMMbl reTepo-
nepexoaoB Npu pasnnyHbiX KOMOMHALMNAX LUMPUHBI 3anpeLLeHHOM 30HbI MONYyNPOBOAHNKOB.
®dusmnka nosepxHoctTn u MUAM cTpykTypbl. O6nactb NPOCTPaHCTBEHHOro 3apsiga. BonbT-
hapagHble xapaktepuctuku ctpyktyp MAM. MOMN TpaH3aucTtop. ManocurHanbHble napameTpsbl,
3KBMBaANeHTHas cxema u obictpogenctame. Ml TpaH3ncTop kak anemeHT namatn. CBY none-
Bble TpaH3uctopbl ¢ 6apbepom LWoTTkn. Tupuctopsl. OgHonepexoaHble TpaH3ucTopsbl. lony-
NPOBOLHMKOBbLIE Na3epbl, CBETOAMOAbI, Na3epbl Ha retepocTpyktypax. dotoguoabl un oTo-
TPaH3UCTOPbI, MaTpuLbl (POTONPUEMHUKOB C 3apsaoBON CBA3bH. AddekT Xonna, KBaHTOBLIN
addekT Xonna

Mpnbopbl HAHOINEKTPOHMKM AN KBAHTOBbLIX KOMMNbIOTEPOB.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmupyembix (chopmupoBaHHbIX) KomneTeHumn: [K-1

b1.B.[1B.4.2 KaHanbl nepeaa4m nHpopmaumm B cucteMmax TerieKoMMyHUKaumMmn
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Llenu n 3agayum yye6HOM ANCLUUNIUHDbI:

Llenb nayyeHns aucumninHbl COCTOMUT:

- B CMCTEMaTM3aLUKN 3HAHWK O BMAAX, XapaKTepUCTMKax N 0COBEHHOCTSIX KaHanoB nepeaayu
MHOpPMaLUK, UCNOSTb3YEMbIX B COBPEMEHHbIX CUCTEMAX TENEKOMMYHUKaLUNA,

- B OBnageHnn Metogamu CMHTe3a mMoaenen kaHanos nepegayn nHgopmaumm, n metogamm
aHanusa npeobpasoBaHWi CUrHaroB B KaHarax Ha OCHOBE 3TUX MOAENEMN.

3agaun npenogaBaHs AUCUUNSINHGI :

- Knaccudukaumsi KaHanoB nepegayn nHopMaLnmn, NCNoNb3yeMbIX B CUCTEMAX TENTEKOM-
MYHUKaLWI;

- U3yyeHme pm3n4ecKnx NPoLLeCcoB Npu pacnpocTpaHeHUN CUrHANOB B KaHanax nepegayn uH-
dopmauuu,

- 3HAKOMCTBO C XapaKTepuUcTukaMm n oCO6EHHOCTSAMN pearbHbIX KaHanos nepegayun uH-
dopmauuu;

- U3y4eHMe maTeMaTn4ecknx Moaenemn kaHanos nepegavm nHopmaumm, NCNonb3yemMbiX B CUC-
Temax TeneKOMMYyHUKaLmi;

- OBflaieHne MatemaTMyeckMm annapaTtomMm TeOPUN SIMHENHbIX KaHanoB nepegayvm NHgop-
Mauun, B TOM YMcCrie annapaTtoM CUCTEMHbIX (DYHKUWI;

- U3yyeHme obLMX 3aKOHOMEPHOCTEN Npeobpa3oBaHUs CUrHANOB B KaHanax nepegadn uH-
dopmaumm, NCNOoSb3yeMbIX B CUCTEMAX TENEKOMMYHUKaLUNA.

KpaTkoe coaepxaHue (AuaakTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

MoHaTne kaHana nepega4vn nHgopmauyuun. MNMoHatne mogenu kaHana. Cogep)xaHme mMogenu Ka-
Hana. Bugbl mogenen kanana. MNoHsATME cucTemMHOM (pyHKUMKM kaHana. Knaccudukaumnsa pusm-
YeCcKMX KaHanos nepefayn nHdopmauum B CUCTEMax TeNeKkoOMMyHUKauun. Buabl kaHanos c
HanpaBnswLWMMN aneMeHTamu (NPOBOAHLIX KaHanoB). [1poBOAHOM B Y3KOM CMbICIie KaHan u
ero xapakTepucTnkn. KoakcnanbHbIn kKabenbHbI KaHasn 1 ero xapaktepuctukn. BonokoHHo- on-
TUYECKU KaHan M ero xapakrepucTtuku. MNMoHsaTne BecnpoBoaHoOro kaHana. Buabl 6ecnpoBoa-
HbIX paguokaHanoB. ATMOC(EPHbIN BOMHOBOAHbLIN paguokaHan u ero xapakrepuctukn. Pagmo-
KaHan ansa ceasu nof sBogon. PaguokaHan ¢ 3eMHON (MOBEPXHOCTHOW) BOSIHOM M €ro XapakTe-
puUcTUKN. Bnabl kaHanoB ¢ MOHOCKEPHOM BOSHOW. PagnokaHan ¢ OoTpaXeHHOW MOHochepHOmn
BOJSTHOM U €ro xapakTepuctukui. PagnokaHan ¢ MOHOC(EPHbIM pacCesaHNeEM U ero xapaktepu-
CTUKWN. PagmnokaHan ¢ oTpaxeHnem OT crejoB METEOPOB U €ro XxapakTepucTukn. Buabl kaHanos
C TponocgepHon BonHoN. PagnokaHan ¢ TponocgepHbIM pacCesaHNEM U ero xapakTepucTuKu.
TponocoepHbIn BOSTHOBOAHbLIA paguokaHan M ero xapaktepuctukn. PaguokaHan ¢ npsiMon
BOJSTHOM N ero xapaktepuctuku. Bnabl kaHanoB ¢ npsamMon BOSHOW. becnpoBogHOM ONTUYECKUI
KaHarn v ero xapaktepucTuku. becnpoBogHOM rmapoaKkyCTUYECKNIN KaHas U ero xapakTepuCTUKN.
Bugbl matemaTmnyeckmx Mogenen KaHanoB nepegayv nHgopmaumm B cucteMax TefiekoMMyHU-
Kauun. [JeTepMUHMPOBaHHbLIE MOAENWN C MOCTOSAHHBLIMU NapamMmeTpamu. IMnynbcHas xapakrepu-
CTUKa N nepegaTtoyHble (PyHKUMM KaHana. [leTepMuHMpOBaHHbIE MOLENN ¢ NepeMeHHbIMKU na-
pameTpamu. MMnynbcHasa xapakTepucTuka u nepegaToydHble oyHKUMK KaHana.OgHoyactoTHasa
N OByX4acTOTHasa nepefartoyHble oyHKUnK. MNpeobpasoBaHne curHanoB B KaHasne BO BPEMEH-
HOW 1 YacToTHoM obnacTtn. CBA3b MOAENU KaHana ¢ napameTpamu curHanos. Mogenu kaHanos
CO cnyyaurHbIMn napameTpamn. MatemaTmyeckme OXnaaHnsa CUCTEMHbIX (DYHKUMIA KaHana n nx
dusmyeckm cmbicn. MNpeobpasoBaHne cpeaHNX 3HAYEHUN CUrHANOB B KaHamne Co CriyvyanmHbiMu
napametpamu. CriyqanHble COCTaBAsOLME CUCTEMHbIX OYHKUMI KaHana n npeobpasoBaHue
curHanoB B kaHane. KoppensaumoHHble (PyHKUUM CUCTEMHBIX (DYHKUMI KaHana, ux omusmnyeckni
cMmbicn. Mogenu kaHanoB € orpaHUYeHUsIMM Ha CTPYKTYPY KOPPENSLUMOHHBLIX OYHKUNN CUCTEM-
HbIX (PyHKUMI KaHana. Mogenu criydamHbIX 3amMupaHuii B KaHanax co crnyyYyanHbiMW napamert-
pamun. CBsA3b MOgenun kaHana c napameTpamu curHana. O600LeHHbI pagnokaHan. CTatuctu-
Yeckune xapakTepuctukm ormbatowen n asbl curHana Ha Bbixoge 0606LeHHoro pagnokaHana.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT
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Koabl chopmmpyembix (cpopmMupoBaHHbIX) KomneTeHumun: NMK-1

Bb1.B.AB.5.1 Uany4eHune n pacnpocTtpaHeHMe HeCUHycouaarnbHbIX BOJSIH

Llenu n 3agayum yye6HoM AUCLUUNIUHDbI:

Llenb Kypca - 03HaKOMUTb CTYAEHTOB C TEOPETUYECKMMU OCHOBaAMU MNPUMEHEHUS HECUHYCOU-
AarnbHbIX BOJSIH B MEPCNEKTUBHbLIX pagnoduandecknx n pagnotexHmyecknx cuctemax. OCHoB-
Has 3ajaya Kypca - O3HaKOMUTb CTYLAEHTOB C NepedoBbiMU KOHLENUMAMU U MeTodamu npu-
MEHEHNSA HeCMHycoMaarbHbIX BOSMH, Hay4uTb NMPUMEHEHUIO 3TUX METOAO0B B HAay4YHOM U UHXe-
HepHoW paboTe, 3KCNepuMMeHTarbHbIX UCCreaoBaHusaX, Npu pa3paboTke NepcnekTUBHbLIX pa-
ANOU3NYECKMX CUCTEM.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

NcTopus npuMeHeHns HecuHycomgarnbHbIX BOSIH B pagnodusmnyeckmx cuctemax. MIx mecto B
cucteme mogenen konebanun. O63op obnacten NPUMEHEHNA HECUHYcouAanbHbIX BOMH. [pu-
YMHbI. NOBbILEHNS BHUMaHNSA CNeunannctoB K HerapMoHMYeckum konebaHmsam. OCHOBHbIE Mo-
HATUA K onpefgeneHnsd. lNpocTenume MoAenn CBEPXLIMPOKOMNOSIOCHbIX curHanoB. KonebaHus
6e3 Hecywen. CnHyconpanbeHble Hecywme. HecuHycomaanbHble Hecywme. Mogynsaums n ge-
MOAYNSAUNA HECUHYcoMAAnbHbIX konebaHui. ABneHne pe3oHaHca ONa HEerapMOHUYECKUX Kose-
B6aHnn. CocpeoToOYEHHbIE pe30HaHCHble Lenu. PacnpegeneHHble pe3oHaTopbl HErapMoHuYe-
cknx konebanun. [Ounonb [epua. AHTEHHble pelweTkn wu3 gunonen [epua. YacToTHO-
He3aBUCUMblE aHTEHHBbI. [lornoweHne pagnoBosiH B atMmocdepe. PacnpocTpaHeHne anekTpo-
MarHuUTHbIX BOSIH B Mopckon Boge. LLymbl B pa3nnyHbix cpefax. TunoBas cxema MpueMHuKa
HecnHycounganbHbiX konebaHun. CekBeHTHbIN NpeobpasoBaTtenb. CekBeHTHble unbTpbl. duc-
KpuMuHaTtop dopMbl konebanuin. MNpumeHeHne HecuHycomarnbHbIX BOSIH B CMCTEMAaxX CBA3W.
MpumeHeHne HecuHycouaanbHbIX BOMH B paguonokauuu. [pumeHeHue onga nccnenoBaHus
00BbEKTOB paanounandeckuMmm MetTogamu.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3aveT

Koabl chopmupyembix (cpopmMupoBaHHbIX) KomneTeHumn: NMK-1

B1.B.[1B.5.2 OcHOBbI MOOUIIbHLIX CUCTEM CBSA3UN

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

opMmnpoBaHue NpeacTaBreHnss CTYAEHTOB O COBPEMEHHbIX MOBUIbHbBIX cucTtemMax cBasu. B
AaHHOM Kypce u3dyyarTcs pagnoduanyeckme oCHOBbl MOCTPOEHUS MOOUMBHbBIX CUCTEM CBSI3MU,
apxutektypa n OYHKLWOHMPOBaHME CUCTEM MEPCOHAanbHOrO BbI30BA U COTOBOM CBA3W. Pac-
CMaTpUBaOTCS NEPCMNEKTMBLI Pa3BUTUS TENEKOMMYHUKALNOHHBIX CUCTEM.

KpaTkoe coaepxaHue (AnaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

BeseneHne. O0OLme cBegeHnsa o ceTax noasukKHon cBdA3n. Cuctembl NenagXuHrosom ceasn. Mc-
TOpUS PasBUTUS CUCTEM COTOBOW MOABWXKHOM CBA3U. PyHKLMOHANbHas cxema CUMCTeM COTOBOM
cBs3n. ANroputM OyHKUnoHMpoBaHus. CoTtoBble cTaHgapTel GSM. YNNoTHeHMe u MHOXeCT-
BeHHbI goctyn. OpraHusaumsi (oMsnyecknx n normvyeckux KaHanoB B COTOBbLIX CTaHAapTax
GSM. CotoBble ctaHgapTel CDMA. dusnyeckme n nornyeckme KaHanbl. Pusnyeckme npuHUmUnGI
KOOMPOBaHMsI aHanoroBbIX UCTOYHUKOB. KogupoBaHue kaHana. NpuHLmMnbl NOMexoycTonyYnBoro
KoampoBaHusa. bnokoBble U UMKnNuyeckne kogbl. PopmmpoBaHmne curHana B pagunokaHane. Me-
ToAbl undposon moaynauumn. OcobeHHOCTU pacrnpoCTpaHeHUst PaguoBOSIH B CUCTEMax Mo-
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GunbHon cBsisn. MaTemaTtudeckue modenu pagvonuHuii. Mogenb pacnpocTpaHeHust paauo-
BOSH B NpocTpaHcTBe. PacyeT ypoBHS curHana. [BynydeBasi mogenb. Audpakuns pagmoBosiH
Ha NpensTCTBUMU. BEpOATHOCTHLIN XapakTep pacnpocTpaHeHUss paguoBOSH B YCNOBUSX ropoaa.
OntumanbHble MeToabl Aemoaynsaumn. Kpuntorpadudeckne cnocobbl 3awmuTbl MHOpMauun B
COTOBbIX cucTemax cBsisn. OcobeHHOCTU PYHKLMOHMPOBAHMS CMYTHUKOBLIX cucTeM cBsau. Ma-
KeTHasi nepedaya AaHHbIX M AocTyn B Internet B cuctemax mobunbHoW cBsisu. MepcnektuBbl
PasBUTMSA COBPEMEHHbLIX CUCTEM MOBUIBLHON CBS3N.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl chopmmpyembix (ccpopmMupoBaHHbIX) KomneTeHumn: NMK-1

B1.B.[1B.6.1 Pagnodunsnyeckme metoabl

Llenu n 3agayum yye6HoOM AUCLUUNINUHDbI:

YyebHasa aucumnnuHa «Paguodusmnyeckne mMetogbl» CTaBUT CBOEW LENb0 U3ydeHue ¢uau-
YEeCKMX OCHOB paguvoMuU3aMKkm ”n MNPUMEHEHUA paanodU3nNYECcKMX METOAOB B pasfnyHbIX 00-
nacTax Haykn U TEXHUKN, MeanumnHe, 3KOSTOrmu.

OcHoBHble 3aga4n ANCLUUNNUHBI:

— W3Y4MUTb IKCMEPUMEHTasIbHblE OCHOBbI PaavoOMU3NKM U pacCMOTPETb SBMEHUs, paguo-
duamyeckme MeToabl, HalweaLwme cBoe NPUMEHEHNE B HayKke, TEXHUKE, 3KONOMMn N MeanUVHe;
— YCBOMUTb OCHOBHbIE MOHATUSA PaanNodU3NKN, OCHOBLI Paanodun3nyeckux MeTogoB UccrneaoBa-
HUSA N ONArHOCTUKU.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eamHULbl) y4eOHOW ANCLMNIIUHDI

MpeameT n 3agayn pagnouankn. Bo3MOXHOCTbL NpakTUY4eCcKoro NpUMeEHeHUss pagnogusm-
YecKnx MeTodoB B 3Konormn u meguuuHe. [OuanasoHbl pagnoBonH. Obuwaa xapakrepucTuka
BbICOKOYACTOTHO-TEPMNYECKOTo aHanusa. dnsmnyeckme OcCHOBbl MeToda. Buabl ayeek, npu-
MEHSIeMbIX MPU BbICOKOYACTOTHOM aHanmse. SKBUBANEHTHbIE 3NIEKTPUYECKME CXEMbl SYEWNKMW.
dusmyeckne npouecchl, Mnpoucxogslime rnpu BbICOKOYACTOTHOM aHanu3e. CKUH-3ddEKT.
dakTopbl, BAUSIOWME Ha TOYHOCTb W3MEpeHun. IKpaHupoBaHwe. MeToabl KoMMeHcaumm pa-
ANOUN3NYYEHNIO (aHU3OTPOMHbIE, aKTUBHbIE, HernuHenHble). [AnanekTpudyeckne U MarHuTHble
cBoncTtBa buonorunyecknx cped. [lpoHuuaemocTb Buonornyecknx cpen Ans paguousnyde-
HUS.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

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

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

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:

dopMmnpoBaHue y CTyLEHTOB KOMMIIEeKCa 3HaHUW, YMEHUN U HaBbIKOB MO TEOPUN PagnNOTEXHU-
YecKkux Lenen n curHanos, obydeHne MeTodam aHanmsa U OCHOBaM CUMHTE3a paguoTexHuye-
CKMX YCTPOWCTB, a Takke MeTodaM U3MEPEHUs XapaKTepUCTUK pPaguoTEXHUYECKUX Lenen.
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maBHas 3agava - ycBOEHME OCHOBHbIX METOAOB aHanm3a u CMHTe3a CUrHasoB B SIMHENHbIX pa-
auouensx, oBriageHne HaBblkaMy N3MEPEHUI BPEMEHHBIX U YAaCTOTHbLIX XapakTePUCTUK NIMHEN-
HbIX Lenen.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eaAMHULbl) y4eOHOW ANCLMNIIUHDI

MpeobpasoBaHMe CUrHanoB B HEMMHEWHbIX PagnoTEXHUYECKNX Lensax. be3bliHepUNOHHbIE He-
NMHeNHbIe npeobpas3oBaHUs curHanoB. BHellHMe xapakTepuctukn 6e3blHEPUUOHHBLIX Henu-
HEeWHbIX 39NemMeHToB. KyCOYHO-HENMMHENHAs W CTeNeHHas annpoKCcUMauus XapakTepucTUK
HEeNVHENHbIX anemMeHToB. CnekTpanbHbIM cocTaB Toka B ©Oe3blHEPUUMOHHOM HENNHENHOM
3afieMeHTe npu rapMOHMYECKOM BO34ENCTBUWN. HeNUHEeNHble NCKaXXeHNa B ycunuTerne ¢ pesu-
CTUBHOW Harpy3kon. HennHenHble pe3oHaHCHbIE YCUIUTENWU U YMHOXUTENW 4acToTbl. besbl-
HEePLMOHHbIE HEeNMHENHbIe NpeobpasoBaHNUs CyMMbl rapMOHUYECKMX curHanos. [MpuHuun pa-
00Tbl HENMMHENHOro pes3oHaHcHoro ycunutens. KonebaTenbHas XxapakTepucTuka ycunutens.
KoathpmumeHT nonesHoro gencrtemsa ycunurend. [NpuMHUMN PE30HAHCHOMO YMHOXWUTENS 4Yac-
TOTbl. KOMOMHaAUWOHHbLIE YacTOTbl MNpW MNOAUrapMOHUYECKOM BO34ENCTBUU HA HENMUHENHbIN
3IEMEHT CO CTEMEHHOWN XapakTepuUCTUKOW. AMNMTygHass moaynsauus. [deTekTupoBaHue am-
NAUTYOHO-MOAYNMPOBAHHbIX curHanos. [MpuHuun paboTbl aMmnnuTygHoro moaynsitopa. [lo-
nyyeHue curHanoB c ©GanaHcHon moaynsumen. MpuHumn getektnposaHna AM- curHana. Yr-
noeaa moaynauus. [eTekTupoBaHue curHanoB C yrnosow mogynduuwen. lNNonydyeHve curHa-
nos c¢ yrnoson mogynsauuen. lMNMpuHumn paboTbl ¢asoBOro M 4YactoTHOro Aetekropos. [oc-
TOMHCTBA W HeOOCTaTKM YacTOTHbIX [eTeKTopoB C npeobpasoBaHnem UM B AM 1 B OM.
MpeobpasoBaHMe cUrHaNoB B NIMHEWHbIX NapameTpudecknx uensax. MNpoxoxageHne curHanos
yepe3 pe3nNCTMBHbIE MapameTpuyeckme uenwu. MNpeobpasoBaTenb YactoThl. [loHATME napa-
MeTpuyeckon uenn. Cnektp Toka B napaMeTpuyeckoM pe3ncTUMBHOM ABYXnomntcHuke. Pea-
nusaums napamMeTpuyecKknx pPesnUCTUBHBLIX 3nemMeHToB. [1peobpasoBaHne 4acToTbl, CUHXPOH-
Hoe geTekTupoBaHue. MNMpUHUUNBLI NapamMeTpPUYecKoro yCuneHusl. OHepreTuyeckme CooTHoLUe-
HUS B NapamMeTpuUyecKMx peakTUBHbIX anemMeHTax. Cxema 3amelleHuns napameTpuyeckoro
KoHOeHcaTopa. Peanusauus napameTpuyecku yrpasnsieMblX peakTUBHbIX ariemeHToB. Oa-
HOKacKaZHbI napamMeTpuyeckui yeunuternb. AKTUBHbIE Lenn ¢ 0b6paTHON CBA3bIO U aBTOKOSe-
batenbHble cuctembl NepegatoyHas yHKUMA JIMHEMHOW CUCTEMbl C OOpaTHOM CBA3bIO.
MpumeHeHne obpaTHOM CBA3M B paanOTEXHMYECKMX YCTpoNCTBax. NonoxuteneHas u oTtpuua-
TenbHasa obpaTHas cBs3b. Micnonb3oBaHue obpaTHOM CBA3W AN YNYYLEHUS XapaKTepucTuk
ycunutenen. YCTOMYMBOCTb Lenen ¢ obpaTHOM CBA3bi. Kputepuin yCTOMYMBOCTU. AKTUB-
Hble RC — dunbTpbl. OnepaumoHHbIn  ycunutens. [lpuHumMn noctpoeHns akTuBHbIX RC —
uenen Ha OCHoBe onepauynoHHoro ycunutens. MacwTtabHbin yeunutens. AHanoroBbl UHTe-
rpaTop. ®uUnbTp HWXKHUX YacToT. ABTOreHepaTopbl rapMoHMYecKnx konebaHun. Ycnosus
BO3byxaeHus konedaHun. CamoBo3byxaeHne aBToreHepaTtopa C TpaHchopmaTtopHon o06-
paTHOM CBA3blO. TpexToveyHble aBToreHepaTopbl. ABTOreHepaTopbl rapMOHUYECKUX Koneba-
HuUn. CTaumoHapHbIi pexunm paboTbl. MeToq YKOpOYeHHOro ypaBHeHusa. CpedHasa KpyTusHa
aKTUBHOIO 3nemeHTa. 3aBUCMMOCTb pexuma BoO3byXOeHuss aBToreHepaTtopa OT Bblbopa
paboyen TOYKM aKTUBHOMO 3fieMeHTa.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3aveT

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

B1.B.1B.7.1 OcHoBbI KpunTorpadumn

Llenu n 3agayum yye6Hon AUCLUUNINUHDbI:
[Mo3HaKOMUTL CTYQEHTOB C OCHOBaMM LWMPOBaHNA U 3alinTbl MHpopMauun. MNocne npoxox-
AEHUs Kypca CTyOeHT [OSPKeH 3HaTb OCHOBbl MeTOAO0B LUMdpOBaHUsS MHpopMaumm C pas-



80

JINYHBIM  YPOBHEM Kpl/ll'lTOCTOI7IKOCTI/I. CTy,D,eHT OOJIKEH YMETb NnporpaMmmMHO pearin3oBaTb
BbILLEYNMOMAHYTbIE METOAbl.

KpaTkoe coaepxaHue (AuaaKkTuyeckue eamHULbl) y4eOGHON ANCLMNIIUHDI

OcHoBbI MHOpPMaUMOHHOM 6e3onacHOCTU U 3awmTa nHopmaumu. ctopusa kpuntorpagun.
OcHoBHble TepMuHbI 1 onpegenenuns. Knaccndpukaumnsa wngpos. Wndgpsl 3ameHsl. Wndpbl ne-
pectaHoBku. LLUndpbl rammmpoBaHunsa. KomGuHupoBaHHble WwWngpsl. LndpoBaHue ¢ OTKpbITbIM
KnoyoMm. Xew-pyHKuuun. Kpuntorpaguyeckne npoToKosibl. NPOoToKonbl obmeHa kntovamu. MNpo-
TOKOMbl ayTeHTUdUKaumm (naeHTudunkaumm). NMpoToKosbl ANEeKTPOHHOW LMpoBOM NOANUCK.
OcHoBbl kpunToaHanusa. CteraHorpadusi. KognposaHue nHgopmauuu.

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl hopmupyembix (ccpopmupoBaHHbIX) komneTeHumun: OlK-4, MNK-4

B1.B.[1B.7.2 TexHun4eckne cpeacTsa 3almTbl UHTENSIEKTyarlbHON COGCTBEHHOCTU
Llenu n 3agayum yye6HOM AUCLUUNIUHDbI:
N3yyeHne OCHOB MOCTPOEHUsT MNOACUCTEM 3awWuTbl MHOPMauMm B  WUHGOPMALMOHHO-
KOMMYHUMKaLMOHHbLIX CUCTEMax pasfIYHOro HasHayeHus, OCBOEHNE NPUHLUMNOB (DYHKLMOHUPO-
BaHWNS1 COBPEMEHHbIX CUCTEM MAeHTUdMKaUUn N ayTeHTUgnkaLmm.
KpaTkoe coaepxaHue (AuaakTuyeckue eamHULbl) y4eOHOW ANCLMNIIUHDI
KoHuenuusa TexHn4eckom 3awmTbl MHopmauun. MHdopmauusa Kak npeameT 3awwmTbl. ICTOYHN-
KM OnacHbIX CUrHanoB. TexHu4eckne KaHanbl yTedku uHgopmauun. MeTtoabl 4oObiBaHUS UH-
dopmaumm. MeToabl MHXEHEPHOWN 3aLUNTbl U TEXHUYECKON OXpaHbl 06BbeKTOB. MeToabl CKpbITUS
nHopmauumn n ee Hocutenen. CpeacrTBa TexHMyeckon passeaku. Cpencrea npegoTepalleHus
yTeUYKM WHOpMaUUn no TEXHUYECKMM KaHanam.
dopmMa NpomMeXXyToYHOM aTTecTauum: 3adeT

Koabl hopmupyembix (ccpopmupoBaHHbIX) komneTeHumun: OlK-4, MNK-4

B1.B.1B.7.1 3awuTa nHcpopmMmaumMm B MUKPOINEKTPOHUKE

Llenu n 3agayum yye6Hon AUCLUUNIUHDbI:

KpaTkoe coaepxaHue (AuaaKkTuyeckue eamHULbl) y4eOGHON ANCLMNIIUHDI

CDopma ﬂpOMe)KYTO‘-IHOﬁ aTTecTauun: 3adveT

Koabl hopmupyembix (ccpopmupoBaHHbIX) komneTeHumun: OlK-4, MNK-4
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MpunoxeHue 4. AHHOTaLUN NpPOrpamMm NpPakTUK
Y4yeOHas BbluMCnUTEeNnbHas nNpakTuka

1. LUenu yye6HOM BbIYMCNUTENBHOWN NPAKTUKK

Llensamu y4ebHON BbIMUCANTENBHOM NPAKTUKN ABNSAKOTCS: 3HAKOMCTBO C OpraHu3aunen
Hay4yHbIX uMccrnegoBaHUM B nabopaTopusx YHMBepcuTeTa, NPOUIbHbLIX Hay4HO-
nccnegoBaTesibCKUX MHCTUTYTOB, HaYy4YHO-UCCNeA0BaTEeSNTIbCKUX U NMPOMBILLAEHHbIX Op-
raHu3auun, 3akpenneHue u yrnybneHme 3HaHWN U YMEHUIW, NOSTyYEHHbIX B Npouecce
TeopeTn4eckoro obyvyeHna B pamkax ydebHoro nnaHa; oopMmMpoBaHUE 3SfIEMEHTOB
oOLLeHayYHbIX, COLNanbHO-IIMYHOCTHBIX KOMNETEHUNN; npuobpeTeHne npakTn4ecKmnx
HaBbIKOB, KOMMNETEHLMI, a TakkKe OrnblTa CaMOCTOATESNIbHOW NpodeccnoHanbLHoOn aes-
TENbHOCTU, CMOCOBCTBYIOLWMNX YCNELWHOMY OCBOEHMIO cneunanbHbiX AUCUMMNNH, U3y-
YaeMblX Ha NocreayLwmMx Kypcax B COOTBETCTBUN C TpeboBaHNAMM 1 KBanuduKaum-
OHHOWM XapakTepuctukon bakanaspa, yctaHoBrneHHbiMM ®IOC BI1O no HanpaBneHuto
03.03.03 Pagnocusmka, Ha OCHOBE MU3YyYEHUA COBPEMEHHOMO NPUKNagHoro u crneuma-
NN3NPOBAHHOIO NPOrpaMMHOro obecnevyeHus.

2. 3apayv y4eOHOM BbIYUCIIUTENBHOWU NMPaKTUKK

3agayamm y4eBHOM BbIMUCIIMTENBHON NPaKTUKA ABMATCS:

- O3HAKOMIEHNE CTYEHTOB C BbIMUCIUTENBHLIMI MOLLHOCTAMM Kadeap paanodusnki 1 anek-
TPOHUKMU;

- NPaKTU4YeCcKoe OCBOEHWEe onepaLMOHHbIX CUCTEM U COBPEMEHHbIX KOMMbIOTEPHbIX 060MoYeK;

- 3aKpenneHue 1 pacluMpeHne HaBbIKOB UCMOMb30BaHWUSA NakeToB NPUKIaaHbIX NPorpaMmm;

- 03HaKOMIIeHMe CO crneunanu3MpoBaHHbIMKA NakeTaMu MporpaMM KOMMbIOTEPHOro Moaenmpo-
BaHWUS U NPOEKTUPOBAHUS;

- co3aHue n oPopMIieHMEe OTYETOB.

3. MecTo y4yeOHOM BblYUCNIUTENBLHON NPakTUKKN B cTpykType OOl 6akanaBpuarta

YyebHasa (BblMUCUTENbHAs) npakTuka 6asupyeTcs Ha cregyrwmx pasgenax yvdebHoro
nnaHa: rymaHUTapHbIv, CoUManbHbIN U SKOHOMUYECKUI LIUKIT, MaTEMATUYECKUNA N €CTECTBEHHO-
Hay4YHbIM LUK, NpodeCcCUOHanbHbIM LUK, a Takke Kypcax, NpeglecTBYOWNX NPOXOXOeHUIO
AaHHOro Bmaa npaktukn: MatemaTudeckur aHanua, AHanutuyeckasi reomeTtpust n JluHenHas
anrebpa, NHdopmaTnka, ANroputMbl U S3bIKKM NPOrpaMMUPOBaHUS.

Ans npoxoxaeHns y4ebHon (BbIMUCNIUTESbHOM) NPaKTUKN CTYOEHTbl LOSMKHbI:
3Hamep:

- OCHOBHbI€ MOHATUS U MeTOAbl MaTEMaTMYECKOro aHanuaa;

- OCHOBHbI€ MOHATUS U MeTOAbl aHaNUTUYECKON reoOMeTpun U NMHENHon anrebpsl;
- napagurmy 06 beKTHO-OPUEHTUPOBAHHOMO NPOrpaMMNPOBaHUS;
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- JOCTOMHCTBA W HeOoCTaTKM pasnUyHbIX BUOOB KOMMbIOTEPHOM rpadumku, LBETOBbIE MOAe-
nn, nanuTpbl, opmaTbl XpaHeHNs rpadukn ¢ BO3MOXKHOCTBIO NMPUMEHEHUS pa3nUYHbIX anro-
PUTMOB CXaTusl, BO3MOXXHOCTN COBPEMEHHbIX PEAAKTOPOB;

- 3Tanbl pa3paboTku NPOrpamMm U OCHOBHbIE MOHATUS CTPYKTYPHOIO NPOrpamMmMmMpoBaHus;

- cnocobbl OpraHM3aunn OaHHbIX;

- OCHOBHbI€ 3N1EMEHTHI A3blka C++;

ymMems:

- NPUMEHATb MaTeMaTudeckne Metoabl, PU3NYECKNE U XUMUYECKME 3aKOHbI ONSi pPeLleHns
npakTU4ecKnx 3agauv;

- NMPUMEHATb MEeTOAdbl aHaNUTUYECKOW TreoMeTpum U NIMHEeNHoW anrebpbl Ana pelueHus
npakTU4eCcKnx 3agauv;

-  MNPUMEHATb CpeacTBa  KOMMbIOTEPHOWM  rpadmkm  ana  oPOpMNEHUss  Hay4yHo-
nccnepoBaTenbcknx, 6akanaBpckux paboT, Ans BU3yanu3auumn AaHHbIX, NOMYyYEHHbIX B Npo-
dreccnoHanbHOW AesTeNbHOCTY;

- paspaboTaTb 3O PEKTUBHLIN anropuTm,

- BblOpaTb COOTBETCTBYIOLLMNE A3bIKOBLIE CPEACTBA,

- onpeaenuTb CTPYKTypy obpabaTtbiBaeMbIX OaAHHbIX;

- HanMcaTb M JOKYMEHTUPOBATb HAAEXHYH U NIEerko MogmduumMpyemyto nporpaMmmy

enadems:

- MeETOAAaMM NHTEerpanbHoro U andpdepeHumansHOro NCHNCNEHs;

- METOAAMM aHANUTUYECKO reoMeTpun 1 NUHENHON anrebpsl;

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

- HaBblkamun paboTbl B paCTPOBbLIX U BEKTOPHbLIX peaakTopax rpadomkm;

- NpeAcTaBNeHNSAMN O B3aUMOCBA3N OUCLMNIMH crieumanm3aunm, o NofIHOM LUKIe N3roTos-
NEHNS UHTErparnbHbIX CXEM.

B pesynbTtate npoxoxaeHnsa y4ebHOM BblMNCIMTENBbHON NPAKTUKN CTYAEHTbI NpuobpeTatoT
3HaHUSA, YMEHNS M HaBblkW, HeOOXoauMble ONsi OCBOEHMS OMCUMNAUH NpodheCccMoHanbHOro
UMKna n gucuunimH npounsHon.

4. ®opmMbl NpoBeAeHUA Y4eOHOW BbIYUCTTUTENTBHOM NPaKTUKN

Y4yebHas BblUMCNUTENBbHAA NpaKTMKa NPOBOAUTCS B (hOpMe YCTAHOBOYHbIX JIEKLUIN, SKCKYp-
CUIA MO Hay4yHo-obpasoBaTenbHbIM noapasgeneHnam n nadopatopusam BIY, BbinonHeHna 3aga-
HUI.

5. MecTo 1 Bpems npoBeaeHUA Y4eOHON BbIYUCITUTENTBEHOWN NPaKTUKN

YyebHasa BbluMcnnTenbHas npakTuka NnpoBoANTCs B nabopaTtopusix kadeap pagnodunsnkm
ANEKTPOHUKM cbnanyeckoro akynsteTta BIY.

O6wasn TpyaoeMKocTb y4ebHOM NpakTuUKK coctaBnseT 3 3a4eTHbIX eanHuubl (108 yacos).
Bpemsi nposBefeHna y4ebHOM BbIMUCINTENBHOM NPAKTUKKU - MOCIe 2 Kypca B UKOHEe-Uone Me-
csue (2 Hegenun)

6. DopMbl NPOMEXYTOYHOWU aTTecTauum (MO MTOoramMm NPOU3BOACTBEHHOW MPaKTUKU) —
3alWmTa oTyeTa, 3a4yeT

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

n poun3BoacTBeHHasA Hay4YHO-UCClrieaoBaTesibCKadA NPaKTUKa
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1. Uenwu u 3agaum nponsBoaCTBEHHOW NPaKTUKU

Llenb npou3BoACTBEHHOW MPaKTMKM COCTOUT B O3HAKOMIEHUsI CTyAEHTOB C Buaamu OGyaylien
npodpeccuoHanbHoM AesATenbHOCTU (MPOEKTHOW, OpraHn3aLMOHHO-TEXHONOMMYECKON, NPon3Boa-
CTBEHHO-YNpPaBrieHYeCKON, Hay4YHO - UCCrneaoBaTenbCkor 1 T. M.), POPMUPOBAHUS NMPAKTUYECKNX
HaBblkOB, YMEHWI, MpUOBPETEHNS OMbiTa  BbIMNOSNIHEHUS  UHXXEHEPHbIX W Hay4Ho-
nccnenoBaTenbCkMx paboT, NPUMEHEHNM COBPEMEHHbIX PaaModU3NYecknx 1 MHPOPMaLIMOHHBIX
TEXHOMOTMMA.

2. Bpemsi npoBeaeHMA Npon3BoOACTBEHHOW NPaKTUKKU
Cpokn npoBeaeHust MpakTUKW:  NpakTMka NpoBOAUTCA B LUECTOM CeEMecTpe nocne
TpeTbero Kypca B uofie-aBrycte Mecaue NpoaosPKUTeNbHOCTb NpakTukn 2 Hegenu (108 yacos/3
3eT).

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

4. CopepxxaHne NpPon3BOACTBEHHOMW NPaKTUKN

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

PaboTbl N0 HayanbHOMY 3aTany uccrnegoBaHust, paboTbl N0 CPeanHHOMY 3Tany UccnefoBaHus,
paboThbl MO 3aKMYUTENBLHOMY 3Tany uccreaoBaHus.

Bo Bpems npoBefeHnsi NPOM3BOLACTBEHHOW MPAKTUKM UCMNOSb3YHTCA Crieayolme TEXHO-

nornum:

- NPUBOpPHbIE N3MEPEHUS aHaNoroBbIMK Npudopamu;

- NPUBOpPHbIE N3MepeHUs UMpoBbIMU Npubopamu;

- aHaNUTU4YeCKNE BbIYUCIEHUS, B TOM YUCIIE KOMMbIOTEPHbIE;

- YACIEHHbIE BbIYUCNEHNSA, B TOM YUCIE KOMMbIOTEPHbIE;

- aHanorosoe MoenvpoBaHue MpoLeccoB N YCTPOWCTB MOCPEACTBOM CO3[aHUA Make-

TOB;

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

NHaouBuayanbHble 3ajaHus Ha BeCb nepuo Npou3BOLCTBEHHOW MPAKTUKK npeasaratoT-
CSl KaXXOoMy CTYAEHTY ero Hay4dHbIM pykoBoauTenem oT kadegpbl. CTygeHTam Heobxoaumo
BECTM NOAPOOHbLIN OHEBHUK MNPAKTMKK, HE CTECHATBLCA 3aJaBaTb NpenogasaTento BONpochkl AN
yrny6neHHOoro NoHMMaHus KOHKpeTHbIX NpobriemM pagnodusnkm n pagmoTexHukn. [na nonHoro
NOHUMaHNA Matepuana crnegyeT akTMBHO MCMONb30BaTb KOHCYMbTALUN C HAyYHbIM PYKOBOAM-
Tenem.

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

6. Koabl oopmupyembix komneteHumm: MNK-1, MK-2, MK-5

npOM3BOACTBeHHaﬂ npeaanninomMHas npakTuka



84

1. Lenu v 3agaum nponsBoaCTBEHHON NpeaaunsioMHON NPakTUKK

OCHOBHbIMM LIENAMU MPON3BOACTBEHHOW MPEAAMNIIOMHON NPaKTUKM ABNAIOTCA: 3aKpen-
fNeHVe W pacluMpeHMe TeopeTUYeCcKMX 3HaHWM U MNPaKTUYEeCKUX HaBblkOB B  Hay4HO-
nccnegoBaTenbcko paboTe M NpodeccMoHanbHON NPOEKTHO-KOHCTPYKTOPCKON [AeATeNbHOCTY,
c6op cTyaeHTaMu HeobxoaMMoro ANns BbIMNONHEHUs BbINyCKHOW GakanaBpckol paboTbl mare-
puana, coBepLleHCTBOBaHNe NpodeCccnoHanbHbIX YMeHWUi ero o6paboTky 1 aHanu3a, a Takke:

2. MecTo nponM3BOACTBEHHOW NpeAAUNIIOMHON NMPaKTUKM B cTpykType OOl 6akanaB-
puwata

MponsBoacTBeHHas nNpeannnoMHasa nNpakTuka sBfsieTca 3asepliarowmm atanom obyye-
HUs GakanaBpoOB BbIMYCKHOroO Kypca. lNpounsBoacTeeHHas npeaanniioMHas npaktuka 6asvpyet-
CSl Ha 3HaHMWSX, YMEHUSAX M HaBblkax, MOSIyYEHHbIX B NpoLecce TeopeTUudeckoro obyyeHunsa m
NPOXOXAEHUS BCeX NpeLlecTBYHOLMX BUOOB NPaKTUK.

B pesynbTate npoxoxgeHwsa npou3BOACTBEHHOW MNPeavniiOMHON MPaKTUKN CTYAEHTbI
npuobpeTarT 3HaHUS, YMEHNA U HaBblkK, HEOOXOAMMbIE AN BbINOSIHEHUSA BbIMYCKHOW KBanu-
durKaLMOHHON paboThbl.

lMponsBoacTeeHHas nNpeaaunsioMHas npakTtuka NpoBOAUTCS Ha 4 Kypce B BOCbMOM ce-
MecCTpe nocre 3aBepLleHnst MOSIHOMo Kypca TeopeTMYecKoro obyvyeHns 1 NpoxoxaeHus y4eob-
HOW NPaKTUKN N BCEX MPeaLeCcTBYOWNX BUOOB NPOM3BOACTBEHHbIX nNpakTuk. Obwas npogon-
XNTENbHOCTb AaHHOro Buaa npaktukm 2 Hegenu (108 yacos, 3 3a4eTHble eANHULbI).

3. ®opma npoBeaeHUs NPOU3BOACTBEHHOM NpeaaunsIOMHOM NPaKTUKK - [1pon3BoacT-
BEHHas npeaannioMHas npaktuka NnpoBoAUTCA Ha kadoeapax pagnodusmkn U 9NeKTPOHK-
Kn BopoHexckoro rocyHmsepcuteTa, B HAW pmsmkn BopoHexckoro rocyHnBepcuTeTa, Ha
npeanpuUATUAX pagnosneKkTPOHHOM NPOMbILLAEHHOCTM.

4. ®opMbl NPOMEXYTOYHOU aTTecTauum (Mo MToram NPou3BOACTBEHHOW NMPaKTUKU) —
3awuTa oT4eTa, 3a4eT

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

51.5.1 Victopusa

B T.5.2 PYCCRVV 361K W KyTT6Ty-

NA DeYIn

51.5.3 OkoHOMUKa

51.5.4 NpaBoBeaeHne

51.5.6 IHOCTpaHHbIN s3blK

51.5.7 Mogynb «O6wwas ¢usu-

Ka»

51.5.8Mogynb "ATomMHas n

snepHast pumsnka”

51.5.9 Mogynb "MatemaTuka"

51.5.10 Mogynb "UHdopmaTtu-

ka"

51.5.11 Moaynb "TeopeTuye-

ckasi hmanka"

51.5.12 Mogynb "®u3suka Ko-
InebaTenbHbIX U BOMHOBbLIX

npoueccos”

51.5.13 Moga. "OnekTpoHuka"

51.5.14 MukponpoueccopHble

ICUCTEMbI

51.5.15 TeopeTuyeckme ocHo-

Bbl pPaONOTEXHUKU

51.5.16 MeToabl MmaTemaTtuye-

Ckor hn3nKm

51.5.17 YncneHHble meToabl U

MaTemMaTtunyeckoe mogennpoea-

HVne

51.5.18 Be3onacHoOCTb XU3He-

\NeAaTenbHOCTU

51.5.19 ®usnyeckas kynbtypa

51.B.0[0.1 PagnotexHudeckme

Lienn u curHanbl

51.B.0[0.2 ATOMHbII Cnek-

[TpanbHbIN aHanmns

51.B.0[.3 Actpochusmka

51.B.0.4 ®yHKUMOHanNbHas

ONIEKTPOHUKa

51.B.0[.5 PagnonpvemHbie

yCTpoucTea

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

OBM

51.B.0[0.7 CneunpakTukym

OnekTuBHbIE KypChl MO hrdnye-

CKOW KynbType

OK-1

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

+ [B1.6.5 ®Unocodbusa

OK-2

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

OK-3

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

OK-4

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

OK-5

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

OK-6

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

OK-7

CnocoBHOCTbIO K camMoopraHusauum n caM006pa303aHmo

OK-8

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

OK-9

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

OrK-1

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

OrlK-2

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

Or1K-3

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

OrlK-4

CMOCOBHOCTBLIO MOHMMATL CYLLIHOCTE U 3HavyeHue MHGopMa-
UMM B pasBMTUM COBpPEMEHHOro o0OLlecTBa, CO3HaBaTb
OMacHOCTW U Yrpo3bl, BO3HMKaOLWME B 3TOM Mpouecce, Co-
6nogatb OCHOBHble TpeboBaHWs MHOpPMaLMOHHOW Ge30-
NnacHOCTW, B TOM YKCIe 3alUThl rocy4apCTBEHHONW TalHbl
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CMOCOBHOCTB) MOHMMATb MPMHLIAN PaBoTbl W METo-
MKA | ol KCyaTaLt COBPEMEHHOI! amHOIMEXTPOHHOM
J ONTYMECKOI anMapaTyps 1 060pyA0BAHHS

+ ﬂe16
npo
T

Cn0cOBHOCTBHO HCMONb30BaTb OCHOBHbIE METORb! PayOdH-

IMK-2 .
3I4ECKAX HBMEDEHMN

BMaJEHUEM KOMMbIOTEPOM Ha YPOBHE OMbITHOrO NONb30Ba-

K3 .
TENS, MPHMEHEHHI0 HHCDOPMALIOHHIX TEXHONO

BIATHYIENM METORAM 3LUTbI WHTENNeKTyanbHoi cobcr-
BEHHOCTH

I1K-4

K5 | cocOBHOCTBI0 BHEZPATS FOTOBbIE HayuHbIE pa3paBoTHH t

4+
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0CygapcTBeHHAAn WTOroBaa atrecTalyms

0T .1 Teo%HonqueCKmx cnHcTem tene-

KOMMYHUKA

OK-1

CMOCOBHOCTbI0 HCOMb30BTb OCHOBH QIMAOCOCKK 3Ha-
Hit A5 CDOPMUOBaHHS MPOBO33DEHNECKO/H NOSHLMM

0K-2

CMOCOBHOCTBID dHaMmanpoBaTb OCHOBHLIE 3TaMbl 1 3aKOHO-
MEDHOCTH UCTOPUHECKOrO Pa3BUTUA ofugectsa ang d)OpMM-
POBaHUA rpamnamxoﬂ MO3NLMM

OK-3

CMOCOBHOCTSIO MCMOMb30BATH CHOBLI SKOHOMMYECKHX 3Har
Hitt B Da3THHHbIX COEDAX KUASHELEATENHOCTH

K4

CMOCOBHOCTIO MCNOMb30BATH OCHOBBI NPaBOBbIX 3HaHwit B
Da3NMYHbIX cq)epax KUSHENEATENBHOCTI

0K

CnOCOBHOCTBH) K KOMMYHAKALWH B YCTHOM M MUCHMERHOI
(HOMaX Ha PyCCHOM 1 WHOCTDEHHOM S3bikaX A pelUEHH
33784 MEXTMYHOCTHOTO 1 MEXK)ITYPHOMO B3anvogeiicr-
BIA

0K

cnocoBHoCTb0 paoTars B KOMNEKTHBE, TONEPaHTHO BOC-
MIDAHAMaS! COLMATIBHBIE, STHUMECKYE, KOHQDECCHOHANbHbIE W
KYMbTYDHbIE PasTMMS

K7

C10COBHOCTbH K CaMoOpraH3aLiv 1 camooﬁpasoaaHmo

OK:8

C1I0COBHOCTBI0 UCNONE30BaTb METOR! 1 CPeACTB (iade-
CHOM KymbTYPbI AR 0CNEYEHNS MOMHOLGHHO couans-
HOM Y NPOGECCHOHANLHOM AEATENBHOCTH

0K-9

CnOcOBHOCTBI UCnONs308aTo MpyEMbI  NEPBOVE MOMOLLH,
METOZb! 3ALLTHI B YCTIOBYEX YpesBblaliibiX CHTyaLi

Okt

CMocoBHOCTBI0 K OBMaAeHHK0 Gas0BbIMIt aHaHUAMM B 0BMac-
TV MATEMATHKV 1 €CTECTBEHHbIX HayK, UX /CTONb30BaHI B
NPOGECCHOHANBHOI EATENBHOCTH

OrK-2

CMOCOBHOCTBIO CAMOCTORTENBHO npmoﬁpeTaTb HOBbIE 3Ha-
HiA, UCMONb3YA COBPEMEHHbIE 06p33053T6ﬂbeI6 I UH-
(bOpMaLI,MOHHbIe TEXHONOrMu

OrK:-3

CN0COBHOCTSI0 PeLlaTb CTaHapTHLIE 3agad podeccio-
HaNbHO/H JEATENBHOCTA Ha OCHOBE MHEODMALYOHHOA
GuBnviorpagIeckoi KynBTYPbI C MPAMEHEHHEM UHEOpMa-
LIMOHHO-KOMMYHUKALIMOHHBIX TEXHONOTWE U C YHETOM OC-
HOBHbIX TPEOOBaHII! MHQOPMALIMOHHOI BesonacHocT

Ork-4

CM0COBHOCTBH) MOHMMTH CYWIHOGT 1 3HAEHYE MHCOpMa-
bt B PasBuTHM COBDEMEHHOTO OOLIECTBA, CO3HaBATH
OMACHOCTH W YIpO3bi, BOSHAKAIOLLME B 3TOM MOLIECCE, Co-
OMmiogaTb 0cHOBHbIE TpeGoBAHYS HAODMALMOKHOM Ge3o-
M1ACHOCTI, B TOM Y¥ICTe 33UV TOCYADCTREHHOT Talikbl
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MpunoxeHune 6. KagpoBoe ob6ecneyeHne obpasoBaTenibHOro npouecca

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

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

Hannune yyebHo 1 yuebHO-MeToaMYEeCKoN nuTepaTtypbl

YpoBeHb, CTyneHb 06pa3oBaHusi, B obpasoBaTerbHON

O6bem coHaa y4ebHon n y4ebHo-

KonunyecTtBo ak3emn-

Ne MEeTOANYECKON NuTepaTypbl NSPOB NUTEpPaTypbI
n/n nporpammesl (OCHOBHas/goNonHUTENbHaN), Hanpaene- Ha ofHoro oby4ato-
HWe NoAroToBKW, CreumanbHOCTb, Npodyeccus Konuyectso § Konuyectso Lwerocst
HaMMeHoBaHWU1 3K3eMNNAPOB
1 2 3 4 5
Bbicwee obpasosaHue, bakarnaspuam, OCHO8Hasl, Ha-
npasneHue 03.03.03 Paduogpusuka, npogusnb — Pusuka
UHGhOPpMaUUOHHbIX cucmem U mesieKoMMYyHUKayul
B TOM Yncne no yuknam AUCLMNINH:
'yMaHWTapHbIN, coumarnbHbIi 1 3KOHOMUYECKUN 53 2205 44
MaTtemaTnyeckuin n eCcTeCTBEHHOHaYYHbIN 78 3235 161
MpodeccroHanbHbIN 42 738 47
B TOM Yncne no yuknam AUCLMNINH:
basoBas 4Yactb 38 605 39
BapuaTtuBHag 4yactb 31 428 28
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Oecnevenue 06pa3oBATENLHORD MPOLIECC ODMUMANLHBIMM, NEPHOTUHECKMH,
CrDABOYHO-BMEMAOTPACDMYECKIMA M3LAHMSMI,
Ha/4HOi PATEPATYPOM U NEKTPOHHO-OMONMOTEUHOI CUCTEMON

Konnaecrso ogHOTOMHbIX
Ne , Konuyecteo 3K3EMINAPOB, FOJOBBIX
Tunbl U3aHwi )
i HaWMEHOBaHMI W (W) MHOFOTOMHbIX
KOMnnexToB
1 2 J 4
OcmuviancHble M3gaHs (COOPHUKM 3BKOHOLATENbHbIX aKTOB, HOPMATUBHbIX
1. MpBOBLIX aKTOB M KOZexcoB Poccuickoit Gegepauiimt (OTAENBHO U3aHHbIE, I 4
MPOAOTKAIOLLIMECA 1 NEpHOTNUeCkite))
2 QBLLECTBEHHO-NOMUTIYECKME W HaYHHO-NOMYNSDHbIE MEPHORIMECKYE U3ga-
IR (KypHans! 1 raseT)
3. Hay4Hole nepuoBHyeckvie 3gaHs (Mo npodunio (HanpaBneRHocTH) 0Bpaso- 05 03
BATENbHbIX NMporpaMy)
4, CnpasosHo-Gubrmorpaddecke anans:
41, - SHLYKRONELMM (SHLYKMONEZM|ECKite CroBapH) 17 A
42 - 0TPACITeBble CROBAPH 1 CMDaBOYHKM (MO MPOMAK) (HanpaBneRHoCTH) <A 0
00pas0BaTeNbHbIX NporpamM)
43, - TEKyLLIMe Y ETDOCTIEKTUBHbIE OTpaceBbie BHOmMorpadieckue nocobus ] ]
(N0 pocMnK0 (HanpaBREHHOCTH) 0BPa30BATENbHbIX MPOTpaMM)
5, Hay4Has nureparypa 3219 57pd
0. HalMeHOBaHVE  aNeKTDOHHO-BuBNMOTewHOM cucTemsl, Mpenoctassiowedt | JBC «Msgarensersa «/lanby
BO3MOXHOCTb KDYIIOCYTOSHOTO MCTAHLMOHHOMO MHZMBMBYaNGHOTO AOCTYMA | HaLioHaMbHbIA LNOBOi pe-
A9 Kaxgoro 0By4aLeroca 13 nioBoit TouKw, B Koopaii umeetca goctyn k | cype «PYKOHT)
CeTH VAHTepHer, anpec B cem MepHer 96C «Yhusepcumercan Gubnuo-
Teka ONLINE»
JBC «KoHcynbTaHT CrymeHTa)

Boem 0ByvaroLLymca abecneyeH AOCTYN K ANEKTPOHHO-OUBAMOTEYHOM CHCTEME U ANEKTDOHHOMY KaTanory
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Ipunoxenue 8. MarepuanbHo-TeXHHYeCKoe oBecneyeHie

MaTepyansHo-TexHIMeCKoe oBecngyerite oBpas0BaTeNbHoro MpoLiecca

[ucumnnnHe! [epeyeHb 0bopyAoBaHMUA Mecro pacnonoxeus

erops Aya. 329. Hoyrbyk Acer ASPIRE 573226, npoextop BenQ MP515 r. Bopowex, YHueepcuTeTcKad
.1, yueOHoit kopnyc Nef,

Aya. 430. Hoyroyk ASUS K50AF, npoexrop Samsung SP-M200S. r. Boporex, YusepcuTeTckas
Ouocodpis g " e g .1 ,pyqe6Hb|M Kopni)/c Not,

SHoHoMia Ayn. 329. Hoyryk ASUS K50AF, mpoexrop Samsung SP-M200S. r. Boposex, \{stepcmemkaﬂ
.1, yueOHoit kopnyc Nef,

hocTiaksi sk Aya. 231. TTMHrachOHHbIiA KaOMHET C NaKeTanyt ayauo 1 BILLEO Kaccet r. Bopowex, YHueepcuTeTcKad
.1, yueOHoit kopnyc Nef,

oiTonons Aya. 329. Hoyrbyk Acer ASPIRE 573226, npoextop BenQ MP515 r. Bopowex, YHueepcuTeTCKad
.1, yueOHoit kopnyc Nef,

i Ayn. 227. Hoyryk ASUS K0AF, mpoexrop Samsung SP-M200S. r. Boporex, YusepoureTckas
PaBOBEere .1, yueOHoit kopnyc Nef,

aononEs Ayn. 437. Hoyrbyk Acer ASPIRE 573226, npoextop BenQ MP515 r. Bopowex, YHueepcuTeTcKad
.1, yueOHoit kopnyc Nef,

Negaroia Ayn. 437. Hoyrbyk Acer ASPIRE 573226, npoextop BenQ MP515 r. Bopowex, YHueepcuTeTCKad

.1, yueBHoit kopnyc Nef,

Pycokunit 436K 1 KynbTypa peyu

Ayn. 430. Hoyryk ASUS K50AF, mpoexrop Samsung SP-M200S.

r. Boporex, YHuBepeHTeTCkan
.1, yueOHoit kopnyc Nef,

KynbTypa 0BLeHIs

Ayn. 227. Hoyryk ASUS K0AF, npoexrop Samsung SP-M200S.

r. Boporex, YHuBepeHTeTCkas
.1, yueOHoit kopnyc Nef,

(cHOBbI PE4eBOro BO3AEICTBMS

Aya. 227. Hoyryk ASUS KS0AF, mpoexrop Samsung SP-M200S.

r. Boporex, YHuBepeHTeTCkas
.1, yueOHoit kopnyc Nef,

PLIHOK LigHHbIX ByMar

Ayn. 227. Hoyryk ASUS K0AF, npoexrop Samsung SP-M200S.

r. Boporex, YHuBepeHTeTCas
.1, yueOHoit kopnyc Nef,

OcHoBbI MapKeTHHra

Ayn. 227. Hoyryk ASUS K0AF, mpoexrop Samsung SP-M200S.

r. Boporex, YHuBepeHTeTCkas
.1, yueBHoit kopnyc Nef,

Ayn. 430. Hoyryk ASUS K50AF, mpoexrop Samsung SP-M200S.

r. Boporex, YHuBepeHTeTCkas

Ryneryporor .1, y4eBnbi kopyc Net,
Ayn. 320. Hoyrbyx Acer ASPIRE 5732ZG, npoextop BenQ MP515 r. Boporex, YusepoureTckas

Coupoans .1, yueOnbi kopnyc Net,
T Ayn. 428. Hoyrbyx Acer ASPIRE 5732ZG, npoextop BenQ MP515 r. Boporex, Yusepouretckas

elaiia .1, y4eBnbi kopyc Net,
onexy s i Ayn. 428. Hoyrbyx Acer ASPIRE 5732ZG, npoextop BenQ MP515 r. Boporex, Yusepouretckas

.1, yueOHoit kopnyc Nef,

ONEKTPUYECTBO M MArHETHaM

Ayn. 428. Hoyrbyx Acer ASPIRE 5732ZG, npoextop BenQ MP515

r. Boporex, YHuBepeHTeTCkas
.1, yueOHoit kopnyc Nef,




%

Kone6axus 1 BonHbl, onTuka

Ayn. 428. Hoyrbyx Acer ASPIRE 5732ZG, npoextop BenQ MP515

r. Boporex, YHuBepeHTeTCkas
.1, yueOHoit kopnyc Nef,

ATOMHas 1 AaepHas dmamka 1

Ayn. 428. Hoyrbyx Acer ASPIRE 5732ZG, npoextop BenQ MP515

r. Boporex, YHuBepeHTeTCkas
.1, yueOHoit kopnyc Nef,

MaTemaTyecki aHanus

Ayn. 435. Hoyrbyx Acer ASPIRE 5732ZG, npoextop BenQ MP515

r. Boporex, YHuBepeHTeTCkan
.1, yueBHoit kopnyc Nef,

Axanumiveckas reoMeTpud

Ayn. 435. Hoyrbyk Acer ASPIRE 5732ZG, npoextop BenQ MP515

r. Boporex, YHuBepeHTeTCkan
.1, yueBHoit kopnyc Nef,

[InHeitHas anrebpa

Ayn. 435. Hoyrbyx Acer ASPIRE 5732ZG, npoextop BenQ MP515

r. Boporex, YHuBepeHTeTCkas
.1, yueOHoit kopnyc Nef,

[InchepeHLmManbHbie ypasHeHws

Aya. 428. Hoyrbyx HP Pavilion Dva000, npoextop BenQ MPATS, rpaduqeckui
nnasluer GENIUS G-Pen F610

r. Boporex, YHuBepeHTeTCkan
.1, yueBHoit kopnyc Nef,

Teopus BEPOATHOCTEN U MaTeMa-

T4ECKad CTaTCTUKa

Ayn. 435. Hoyrbyx Acer ASPIRE 5732ZG, npoextop BenQ MP515

r. Boporex, YHuBepeHTeTCkas
.1, yueBHoit kopnyc Nef,

AnropuTMBI U S3bikt MPOTpAMAM-
DOBAHHS

[1abopaTopus BLMCTUTENbHbIX CHCTEM W MaTEMATYMECKOTO MOZENMpOBAHUS: KOM-
nbtorepsl Penium Dual Core (10wr.)

r. Boporex, YHuBepeHTeTCkan
.1, yueBHoit kopnyc Nef,

Vdopmarukal

[1abopaTopus BLMCTUTENbHBIX CHCTEM W MaTEMATYMECKOTO MOZENMPOBAHUS. KOM-
nblorepsl Penum Dual Core (10wr.)

r. Boporex, YHuBepeHTeTCkas
.1, yueOHoit kopnyc Nef,

TeOpHS (DYHKLIIH KOMIMEKCHOTO
NepeMEHHOr

Ayn. 435. Hoyrbyk Acer ASPIRE 5732ZG, npoextop BenQ MP515

r. Boporex, YHuBepeHTeTCas
.1, yueBHoit kopnyc Nef,

OBt duanseciunit mpakTHkym !

nab.427.Naboparoprole komnnexcel JIKO-3, MIKO-11, NKO-1A, JIKO-3, Monspuverp
Kkpyrogoit CM-3, Gotomerp KOK-oM:

niab.145.Komnnexr npubopos. Ans uandeckink uaiepeHni no Teme "Monexynsphas
(uaika v TepmoguHamka’ - QT

1a0.30 YCTaHOBKa AN pervCTpaLMM anstha-nanyseHua PaanudHbix UCTOSHMKOB (13-
MEPEHMi CKOPOCTI C4eTa anb(a-4acTul B BO3RYXe nabopaTopivt npi HOpManbHbIX
YCTIOBISX).

r. Boporex, YHuBepeHTeTCkas
.1, yueBHoit kopnyc Nef,

ATOMHas M AepHas (uaia 2

nab.33YCTpoiicTBo Ana HabMioAeHS pacnaga Me30HOB KOCMUHECKOND M3Ny|eHus i
OLIGHKM UK CPBIHEI SHEPTUM Ha NOBEPKHOCTH Jemnn,

r. Boporex, YHuBepeHTeTCkas
.1, yueOHoit kopnyc Nef,

Actpoduanka

Ayn. 428. Hoyrbyx Acer ASPIRE 5732ZG, npoextop BenQ MP515

r. Boporex, YHuBepeHTeTCas
.1, yueBHoit kopnyc Nef,

JKonorus

Ayn. 321. Hoyryk ASUS K50AF, mpoexrop Samsung SP-M200S.

r. Boporex, YHuBepeHTeTCkas
.1, yueOHoit kopnyc Nef,

OBuuwit uanseciunit mpaKTURyM

nab.427.Naboparoprole komnnexcel JIKO-3, MIKO-11, NKO-1A, JIKO-3, Monspuverp
Kpyrooit CM-3, Gotomerp KOK-oM:

niab.145.Komnnexr npubopos. Ans uandeckink uaiepeHnt no Teme "Monexynspras
(uaika v TepmoguHamka’ - QT

1030 YCTaHOBKa AN PErvCTpaLIMM anctha-nanyseHua PaanudHbix UCTOSHMKOB (13-
MEPEHMi CKOPOCTI C4ETa anb(a-4acTul B BO3RYXe nabopaTopiyt npi HOpManbHbIX
YCTIOBISX).

r. Boporex, YHuBepeHTeTCkas
.1, yueBHoit kopnyc Nef,

ATOMHbIt CTIEKTPAbHbIH aHAM3

1a0.30 YCTaHOBKa AN PErvCTpaLIMM anbtha-nanyseHua PaanudHbix UCTOSHMKOB (13-
MEPEHMi CKOPOCTI C4ETa anb(a-4acTil B BO3AYXe NabopaTopivt npi HOpManbHbIX
YCTOBISX).

r. Boporex, YHuBepeHTeTCkas
.1, yueBHoit kopnyc Nef,
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MeTozb! MaTEMATAMECKO 3K

Ayn. 435. Hoyrbyk Acer ASPIRE 5732ZG, npoextop BenQ MP515

r. Boporex, YHuBepeHTeTCkas
.1, yueOHoit kopnyc Nef,

TeopeTA4eckas MEXaHIKa

Ayn. 428. Hoyrbyk Acer ASPIRE 57322G, npoextop BenQ MP515

r. Boporex, YHuBepeHTeTCkas
.1, yueOHoit kopnyc Nef,

KBaHTOBas MexaHuka

Ayn. 428. Hoyrbyx Acer ASPIRE 5732ZG, npoextop BenQ MP515

r. Boporex, YHuBepeHTeTCkan
.1, yueBHoit kopnyc Nef,

OnexTROBMHaMIKA

Ayn. 428. Hoyrbyk Acer ASPIRE 57322G, npoextop BenQ MP515

r. Boporex, YHuBepeHTeTCkan
.1, yueBHoit kopnyc Nef,

TepMORYHaMAKa 1 CTATUCTHYECKaR
(umka

Ayn. 428. Hoyrbyx Acer ASPIRE 5732ZG, npoextop BenQ MP515

r. Boporex, YHuBepeHTeTCkas
.1, yueBHoit kopnyc Nef,

Teopwst KoneDaHui

Ayn. 437 Hoyrbyx Acer ASPIRE 5732ZG, npoextop BenQ MP515

r. Boporex, YHuBepeHTeTCkas
.1, yueOHoit kopnyc Nef,

u3ika CnoLLKbIX cpen

Ayn. 435. Hoyryk ASUS K50AF, mpoexrop Samsung SP-M200S.

r. Boporex, YHuBepeHTeTCkas
.1, yueOHoit kopnyc Nef,

PacnpoCTpaHeHHe aNexTpOMarHuT-
HbiX BOH

Ayn. 437 Hoyrbyk Acer ASPIRE 5732ZG, npoextop BenQ MP515

r. Boporex, YHuBepeHTeTCkan
.1, yueBHoit kopnyc Nef,

CraTveTuHeckas panuodimaia

Ayn. 437 Hoyrbyx Acer ASPIRE 5732ZG, npoextop BenQ MP515

aya. 307, nabopaTopHole KOMAMEKCH A Y3y|eHis DATUMODU3HKN M NEKTPOHMKH
renepatopb! ciranos ['3-34, ocuunnorpachbl G1-436 C1-67, aHaowsatop cnextpa,
UBMEDHTEb HENVHEIIHbIX JICKBXEHVE, CHETUKM VNYLCOB, 1AO0PATOPHEIE MakeT

r. Boporex, YHuBepeHTeTCkas
.1, yueBHoit kopnyc Nef,

PamuoanexTpoHmka

Ayn. 437 Hoyrbyx Acer ASPIRE 5732ZG, npoextop BenQ MP515

r. Boporex, YHuBepeHTeTCkas
.1, yueBHoit kopnyc Nef,

Du34eckas anexTHOHMKa

Ayn. 437 Hoyrbyx Acer ASPIRE 5732ZG, npoextop BenQ MP515

r. Boporex, YHuBepeHTeTCkas
.1, yueOHoit kopnyc Nef,

ﬂOﬂyﬂpOBOJlHVIKOBaﬂ INEKTPOHMKA

ay 414, nabopaTopHble CHeHZb! ANA W3ydeHns CBOIACTB GHOONSPHbIX M NOMEBbIX
TH3ICTOPOB

r. Boporex, YHuBepeHTeTCas
.1, yueBHoit kopnyc Nef,

KBaHTOBAA panuodinsiuka

[laboparopus 111, komnnexT naboparopHoro 0B0pyaoBaHKA [NA U3y|eHus nasep-
HOM TEXHIKM

r. Bopowex, np. Pesormo-
L, 33, y4ebHblit Kopnye
Ned

Be30nacHOCTb X3HeaesTenbHo-
CTH

nab.110, Komnoioreps! Il nokoneHus - 16, npuTep Nasepbit - 2.Ckanep, MynbTH-
MeqwiiHbie npoexTopl - 3 ., nad111. MnakaTel no Temama NEKUWt , TReHaxep
A4 OTpabOTHA CEPREYHO-NErO4HOI PeaHMMaLM, KoMnAeKT Wik (Durepuxca, Kpa-
Mepa [ BEPXHYX W HUBKHWX KoHgyHocTeM), BopoThuk LLIaHCa, B03MMETDb, CTegbI ¢
[1EMOHCTDALVOHHbIM MaTepUanami,

r. Bopowex, yn. Tywks-
ckat 16, yu. kopnyc Ned

MAKDOMDOLIECCOPHBIE CHCTEMbI

[1abopaTopus BLMCTUTENbHbIX CHCTEM W MaTEMATYMECKOTO MOZENMpOBAHUS. KOM-
nblorepsl Penum Dual Core (10 wr.)

r. Boporex, YHuBepeHTeTCkas
.1, yueOHoit kopnyc Nef,

UHCTIeHHbIe METOMbI 1t MaTeMaTH-
YECKOe MOaENUPOoBaHe

y4e6Ho-Hay4Hast nabopatopns "Paguoduanyeckas uHopmaruka', aya. 415, oca-
LiienHas 12 omniotepamu Intel Geleron 2,53, 03Y 256M6, HXM[ 806

r. Boporex, YHuBepeHTeTCkas
.1, yueBHoit kopnyc Nef,

Xumug

Aya. 116. Nlaboparopus oBLLXieCKkoro npakTikyma.. Nlabopatopus dmanieckoi
XM

r. Boporex, YHuBepeHTeTCkas
.1, yueBHoit kopnyc Nef,

BexTOpHIf 1 TEH3OPHBI aHanw3

Aya. 436. Hoyrbyx HP Paviion Dva000, npoextop BenQ MPAT5, rpadmecki
nnanluer GENIUS G-Pen F610)

r. Boporex, YHuBepeHTeTCkas
.1, yueOHoit kopnyc Nef,
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/HTepANbHbIE YDaBHEHR i Ba-
DHALVOHHOE MCWICTHHE

Ayn. 437. Hoyryk HP ProBook 4510s, npoextop Sanyo PLC-WXU300

r. Boporex, YHuBepeHTeTCkas
.1, yueBHoit kopnyc Nef,

TeOPETHYECKHE OCHOBLI pAUOTEX-
UK

[1abopaTopus BLMCTUTENbHbIX CHCTEM W MaTEMATYMECKOTO MOZENMpOBAHUS: KOM-
Mbloreps Celeron 2,53 (15 )

r. Boporex, YHuBepeHTeTCkan
.1, yueBHoit kopnyc Nef,

PaMOTEXHIECKIE LIEMA U CHTHa-
bl

[1a60paTOHA BLIUCTMTENLHbIX CHCTEM 1t MaTEMATUHECKOrD MORENUPOBAHHS. KOM-
nbtorepsl Celeron .53 (1 wr.), ayn. 307, nabopaTopHble KOMMAEKC! ANA H3y4eHUs
DABVOM3MKI Y SEKTPOHMKW: FeHeparopsl curkanos I3-34, ocuwnnorpadel C1-436
(167, aHanu3arop CreKTa, U3MEPUTENb HEMUHEMHBIX MCKKEHNI, CHETUMKM M-
MybCOB, N1AOOPATOPHbIE MaKeTbI

r. Boporex, YHuBepcuTeTcKas
.1, yueBHoit kopnyc Nef,
ayp. 415, 307

PagvonpyeMHble yCTpoicTea

[1a60paTOHA BLIUCTMTENHBIX CHCTEM #t MATEMATUHECKOr0 MORENUPOBAHHA. KOM-
nbtorepsl Celeron 2.53 (1 wr.), ayn. 307, nabopaTopHble KOMMAEKCH! ANA H3y4eHUs
DARVOM3MKI Y SMEKTDOHMKW: Teeparopsl curkanos 3-34, ocuwnnomadsl C1-436
(167, aHanuaarop CreKTa, U3MEPUTENb HEMUHEMHBIX. WCKKEHVI, CHETUMKM M-
MybCOB, N1a0OPATOPHbIE MaKeTbI

r. Boporex, YHuBepcuTeTckas
.1, yueBHoit kopnyc Nef,

u3/1ka BONHOBLIX MPOLIECCOB

[1abopaTopus BLMCTUTENbHBIX CHCTEM W MaTEMATUMECKOTO MOZENMPOBAHUS. KOM-
nbloreps Celeron 253 (15 )

r. Boporex, YHuBepcuTeTCKas
.1, yueOHoit kopnyc Nef,

¢yHKLlI/|0HaﬂbHaﬂ INEKTPOHMKA

[1a60paTOHA BLIUCTMTENLHbIX CHCTEM 1t MaTEMATUHECKOrD MORENUPOBAHHS. KOM-
mblorepsl Celeron 253 (15 wr.)

r. Boporex, YHuBepeHTeTCas
.1, yueBHoit kopnyc Nef,

Pelwetue 3ana4 Ha JBM

[1abopaTopus BLMCTUTENbHBIX CHCTEM W MaTEMaTYHECKOTO MOZENMPOBAHUS: KOM-
mbloreps Celeron 253 (15 )

r. Boporex, YHuBepeHTeTCas
.1, yueOHoit kopnyc Nef,

anextpomuamuka CBY

[1aboparopus BLMCTUTENbHbIX CHCTEM W MaTEMaTYMECKOT0 MOZENMpOBAHUS: KOM-
nbloreps Celeron 253 (15 )

r. Boporex, YHuBepeHTeTCkas
.1, yueOHoit kopnyc Nef,

Paocianyeckue MeTopsl

Ayn. 437. Hoyryk HP ProBook 4510s, npoextop Sanyo PLC-WXU300

r. Boporex, YHuBepcuTeTcKas
.1, yueOHoit kopnyc Nef,

BBepeHie B CTaTUCTUIECK)HO pa-
TMOCUIKY W MHQOPMATUKY

Hoyrbyk HP ProBook 4510s, npoextop Sanyo PLC-WXU300

r. Boporex, YHuBepeHTeTCas
nnoLagp, A.1,

BBepeHue B pagHodmauky

Hoyrbyk Acer ASPIRE 57322, mpoexrop BenQ MPA15

r. Boporex, YHuBepeHTeTCas
mnowagb, 2.1, ayn. Ne 146

Liuciposble METogb! B MHAIOPMA-

Hoyrbyk Acer ASPIRE 573226, npoexrop BenQ MPA15

r. Boporex, YHuBepcuTeTcKas

L|MOHHBIX CHCTEMAX nnolage, 4.1, ayg. Ne 138
[oMexoyCTOHYMBOCTb MihopMa- | Hoytoyk Acer ASPIRE 573226, npoexrop BenQ MP515 r. Boporex, Ymeepirercras
L|MOHHbIX CHCTEM nnolage, 8.1, ayg. Ne 138
anyyenne, pacnpocrpanere n | Hoyryk Acer ASPIRE 5732ZG, noextop BenQ MPS15 r. Bopowex, Yuepcuercras
PAccesHye PagyoBOH nnolage, 8.1, ayg. Ne 138
Liuchposoe monenuposarve k- | Hoyriyk Acer ASPIRE 573226, npoexrop BenQ MP515 r. Boponex, YrusepciTercras
(DOPMALMOHHbIX CHCTEM nnowjags, 1.1, aya. Ne 138

(MpuBops! ¥ yCTpoiicTea TBEPAO-
TENbHOV 3IEKTDOHMKY B UH(DOPMa-
LIMOHHbIX CHCTEMAX M TEMEKOMMY-
HHKaLSX

[1abopaTopus BLMCTUTENbHbIX CHCTEM W MaTEMATYHECKOT0 MOZENMPOBAHUS: KOM-
nbtorepsl Penium Dual Core (10wr.)

r. Boporex, YHuBepeHTeTCkan
mnowagb, 2.1, ayn. Ne 146

KaHanbl nepesiay UHGopMaLim B

ﬂa6opaTopMﬂ BbIMUCTMTENBHBIX CUCTEM W MATEMATUYECKOr0 MOJENUPOBAHUA. KOM-

r. Boporex, YHuBepeHTeTCkas
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CHCTEMaX TEMEKOMMYHKaLI

nbtorepsl Penium Dual Core (10wr.)

mnowagb, 2.1, ayn. Ne 146

J3nyueHie ¥ pacnpocTpaHeHie
HECHHYCONRANbHbIX BOTH

[1abopaTopus BLMCTUTENbHbIX CHCTEM W MaTEMATYMECKOTO MOZENMpOBAHUS: KOM-
nbtorepsl Penium Dual Core (10 wr.)

r. Boporex, YHuBepeHTeTCkan
mnowagb, 2.1, ayn. Ne 146

OCHOBI MOOWTBHBIX CHCTEM CBAIM

[1abopaTopus BLMCTUTENbHbIX CHCTEM W MaTEMATYMECKOTO MOZENMPOBAHUS. KOM-
nblorepsl Penum Dual Core (10wr.)

r. Boporex, YHuBepeHTeTCkas
mnowagb, 2.1, ayn. Ne 146

TOP2

[aboparopus Harockonut M HaotexHonorit LIKTTHO BIY: cranupyiowuit 30Hgo-
Bl Mikpockon Femtoscan 001,

CHAHMPYRoLLMA 30H0BLIE MukpOCKon Solver P4TPro.;

[TaBopaTopus SnEKTPOHHOI MKDOCKONY, MeKTpORHBIi Mukpockon JSM-6380LY ¢
3HeprogvicnepcHorHoit npucraKoii INCA Energy-250

r. Boporex, YHuBepeHTeTCkas
mnowape, 4.1, ayg Ne 142,
nab.7

AHanoroBas CXeMOTEXHHKA

YyebHas nabopatopis TEXHONOTM NONYIDOBOZHHKOBBIX MaTEPUAN0B I MPHOOOR:
M0CT BaKYYMHbI yHBepcanbHbiii BYTI-4, YCTaHOBKA BaKYYMHOMO MHOMOCOAHOTO
Hanbines YBH-2\H-1

r. Boporex, np. Pesontouym,
24, xopnyc 3, ayz. 108

CrewnpagTikym

y4e6Ho-Hay4Hast nabopatopns "Paguoduanyeckas uHopmaruka', aya. 415, ocka-
LienHas 12 omniotepamy Intel Geleron 2,53, 03Y 266M6, HXM[ 806

r. Boporex, YHuBepcuTeTcKas
mnowagb, 2.1, ayn. Ne 138

Paodandeck npakTiky

[1abopaTopus BLMCTUTENbHbIX CHCTEM W MaTEMATYMECKOTO MOZENMpOBAHUS: KOM-
nblorepsl Penum Dual Core (10wr.)

r. Boporex, YHuBepeHTeTCkan
mnowagb, 2.1, ayn. Ne 146

Ouandeckas kynbrypa

Cropran, TpeHaXepHbii 3an.

r. Boporex, YHuBepeHTeTCas
.1, yueBHoit kopnyc Nef,

OcHoBbI TEOPMM N03HaHKS

Ayn. 430. Hoyryk ASUS K50AF, mpoexrop Samsung SP-M200S.

r. Boporex, YHuBepeHTeTCkas
.1, yueOHoit kopnyc Nef,
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