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2. Cnucok npopuiieid HanpaBJIeHUs
010300 ®yngamenTaabHasA HHPOPMATHKA U HMH(POPMAIIHOHHbIE TEXHOJIOTHH

WNudopmaTrka 1 KOMIBIOTEPHBIE HAYKH
ABTOMaTH3aIMsI HAYYHBIX UCCIIEOBAHUI
OTKpBITHIE HHPOPMAITOHHBIE CHCTEMBI
CereBble TEXHOJIOTUU

WmxeHepus nporpaMMHOTO 00eCTICUeHHS
CynepBbluncieHus

HHTCJ’IJ’ICKTY&J’IBHHC CHCTEMBI

® N kWD =

WnxeHepus 3HaHUM U 3JIEKTPOHHOE 00y4eHue

3. TpeﬁoBaHmI K pe3yJbTaTaM 0CBOCHUSA OCHOBHOI1 Oﬁpa3OBaTeJIbHOI7[ nporpamMmmabl

3.1. Pesyabtatbl ocBoenusi OOII BIIO onpenenstorcss mpruoOpeTaeMbIMA BBIITYCKHUKOM KOMITE-
TCHIUAMU, T.C. €TO CHOCOGHOCTBIO MMPUMCHATH 3HAHUA, YMCHUSA U JIMYHBIC KA4YCCTBA B COOTBCTCTBUU C
3a/la4yaMu MpodeccuoHATbHOM 1eATeIbHOCTH.

BrimyckHuK 10/KeH 001aaaTh:

001meKyJIbTYpHbIMU KoMmneTeHuusaMu (OK), Takumu kak:

Koabl Coaep:xanne o0meKkyabTYpHbIX KoMnerenuni (OK)

— CMOCOOHOCTh BBICTPAMBATh W PEaM30BBIBATH TPACKTOPHU HHTEIUICKTYAIIBHOTO,
(OK-1) KyJIBTYPHOTO, HDAaBCTBEHHOTO, (PU3NYECKOT0 U MPO(PECCHOHATBHOTO CAMOPA3BHUTHSI
¥ CAMOCOBEPIICHCTBOBAHHUS

OK-2 — YBAKUTEJIBHO U OEPEKHO OTHOCUTHCS K UCTOPHUUECKOMY HACJIEIUIO U KYJIbTYpPHBIM
(OK-2) TPaJHIHSM, TOJICPAHTHO BOCOPHHUMATH COI[HABHBIC U KYJIbTYPHBIC Pa3InYHsI
— OHUMATh JBWKYIIHE CHIbI M 3aKOHOMEPHOCTH HCTOPUYECKOTO TMPOIEcca; Poiib
(OK-3) HACWJINS U HCHACHJIHMS B HCTOPHHU, MECTO YeJIOBEKa B UCTOPUUECKOM Mpolecce, Mo-
JIMTHYECKOW OpraHu3annu 00IecTsa

(OK 4) — HNOHUMAThL U AHAJIU3UPOBATHL MUPOBO33PCHYCCKUC, COIUAJIBHO U IMYHOCTHO 3HAYU-
Mble Guocodckue mpoOIeMBbI

(OK-5) | — YMETb HCIIOJIb30BaTh HOPMATHBHbIC IPABOBBIC JOKYMEHTEI B CBOCH JCATEIIBHOCTH

(OK 6) — [IPOABJIATH HAaCTOMYUBOCTL B JOCTUIKCHUU LCJIINU C YUYCTOM MOPAJIBHBIX U IMIPABOBBIX

HOPM M 00513aHHOCTEH

(OK-7) —BIAACTh KyJIbTYPOH MBIIUICHUs, APIYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U
IIMCBMEHHYIO peyb

— CIIOCOOHOCTh KPUTHYECKH MEPEOCMBICTUBATh HAKOIUICHHBIN OMBIT, U3MEHATH MPHU
HEO0OXOJUMOCTH BUJ] M XapaKTep CBOEH MpodeccrnoHalbHOM 1eATeTbHOCTH

(OK-8)

—3HAaTb OCHOBBI 3alllUThI MPOU3BOACTBCHHOI'O0 MEPCOHATIA U HACCIICHUA OT BO3MOXK-
OK-9 HBIX TIOCJICICTBHM aBapuii, KaracTpod, CTUXUMHBIX OCJICTBUNA W MPUMEHEHUS CO-
( ) ) BPCMCHHLIX CPCACTB MOpPaXCHUA, OCHOBHBIC MCPBI IO JIMKBUAAIIUHA WX MOCIICACT-
BHIA, CITOCOOHOCTH K OOIIIEH OIIEHKE YCIOBUN O€30MaCHOCTH KH3HEACATEITbHOCTH
- CHOCOGHOCTB HCIOJIb30BATh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX JUCHUIIINH B
(OK-10) npoeCCHOHATBHOM JAEATEIIbHOCTH, IIPUMEHSITH METOABI MATEMATHYSCKOTO aHAIIN3a
1 MOJCIIMPOBAHUSA, TCOPCTUUCCKOTO U SKCIICPUMCHTAJILHOTO UCCIICTOBAHUS




— CTIIOCOOHOCTh MMOHUMATh CYIIHOCTh M 3HAaYeHWE WH(OpMAIHMHU B Pa3BUTHU COBpE-
MEHHOT0 HWH(OPMAIIMOHHOTO OOIIECTBa, CO3HABATH OMACHOCTH W YTPO3bI, BO3HU-

OK-11 .
( ) KaloIllie B 3TOM IIpoliecce, COOII0IaTh OCHOBHBIE TpeOOBaHUS MH(OPMALMOHHON
0€301aCHOCTH, B TOM YHCJIE 3aIUThl TOCYAPCTBEHHOM TalHBI
— BJIaJIETh OCHOBHBIMU METOJaMH, CIIOCOOaMH U CPEJCTBAMU MOIYUYEHUsI, XpaHEHUS,
(OK-12) nepepaboTku MH(OPMAIMM, UMETh HaBBIKK pabOTHl ¢ KOMIBIOTEPOM KakK CpeJCT-
BOM YIIpaBJIeHUs HH(OpManuen
(OK-13) | —cmocobHocTs paborath ¢ HHPOPMALUCH B TII00AIbHBIX KOMIIBIOTEPHBIX CETSX
(OK-14) | —Br1ageTh OXHUM U3 MHOCTPAHHBIX SI3bIKOB HA yPOBHE HE HHIKE PasrOBOPHOIrO
(OK- 15) — BJIaJIETh OCHOBHBIMU METOAAMM 3AIIUTHI IPOU3BOACTBECHHOIO IIEPCOHANIA M Hace-
JICHHsI OT BO3MOXHBIX NOCJIEICTBHI aBapuid, KaTacTpod, CTUXUHHBIX Oe/ICTBHIM
— BJIAJIETh CPEACTBAMHM CaMOCTOSTENBHOIO, METOJUYECKH NTPAaBUIIBHOTO UCIOJIb30Ba-
(OK-16) HUSI METO0B (PU3MYECKOTO BOCIIMTAHUS U YKPEIUICHUS 310POBbs, OBITh TOTOBBIM K

JOCTH>KEHUIO JI0JIKHOTO YPOBHS (PM3NYECKOH MOATOTOBIEHHOCTH U1 00eCeueHMsI
MOJTHOIEHHOH COIMATIbHON M MPO(ECCHOHATLHOMN 1eATEIbHOCTH

npogeccuoHanbHbIMU KoMneTeHuusaMu (I1K), Bkiarouas:

Koapl

1) B obracmu HayyHo-ucciedo8amenbckou  QesimenbHOChu:

(IIK-1)

— CIIOCOOHOCTH TIPUMEHSTHh B MPO(ECCHOHATIBHON JIEITEIILHOCTH COBPEMEHHBIE SI3bI-
KU TPOTPAaMMHPOBAHUS U S3BIKA 0a3 MAaHHBIX, METOJOJIOTMH CUCTEMHON MHXKEHE-
pHH, CHCTEMBI aBTOMATH3aIMH MTPOCKTUPOBAHNUS, SJCKTPOHHbIE OMOINOTEKH 1 KOJI-
JICKIMH, CETEBBIC TEXHOJOTHH, OMOIMOTEKH M TAKEeThl IMPOTpaMM, COBPEMEHHEIC
npodeccroHanbHbIe CTAaHAAPTH HHPOPMAIIMOHHBIX TEXHOJIOTHH (B COOTBETCTBUH C
popHIIIMH)

(TTK-2)

— CIIOCOOHOCTH MPO(PECCHOHANTBHO pelaTh 3a7aud MPOU3BOJICTBEHHON U TEXHOJIOTU-
YECKOW NESATETBHOCTH C YY4E€TOM COBPEMEHHBIX IOCTIDKEHHH HAYKH W TEXHHKH,
BKJIIOYAsA: Pa3pabOTKy alrOPUTMHUYECKHX M IMPOrPaMMHBIX pPELICHHH B 00jacTu
CHUCTEMHOTO ¥ TPHUKJIAJHOTO TPOTPAMMHUPOBAHHS, Pa3pabOTKy MaTeMaTHUECKHUX,
I/IH(bOpMaI_[I/IOHHBIX U UMHUTAIIMOHHBIX MO,Z[GJIGﬁ II0 TEMATUKE BBIMTOJIHACMbBIX UCCIIC-
JIOBaHUM; co3aHue WHGOPMAIMOHHBIX PECYpPCOB TIIOOANBHBIX ceTei, oOpa3oBa-
TCJIIBHOTO KOHTCHTA, NPUKIIAAHBIX 63.3 JaHHBIX, pa3pa60TI<y TCCTOB U CPCACTB TCC-
TUPOBAHHS CHCTEM U CPEJICTB Ha COOTBETCTBHE CTAHAApPTaM U MCXOIHBIM TpeOoBa-
HUSIM; pa3pabdOTKy SProHOMHUYHBIX UYEIOBEKO-MAIIMHHBIX WHTEp(eEicoB (B COOT-
BETCTBHH C MPODUIISIMHU)

(TTK-3)

— CIIOCOOHOCTH pa3padaThIBaTh U PEAU30BBIBATH MPOIECCHI )KM3HEHHOTO IIUKIIA WH-
(OpMaLIMOHHBIX CHUCTEM, MPOTPAMMHOI0 OOECIIEYeHuUs, CEPBUCOB CUCTEM HH(pOP-
MaIlMOHHBIX TEXHOJOIHH, a TakKe METOJbl MU MEXAaHM3Mbl OLIEHKHM M aHaIu3a
(YHKLIIMOHUPOBAHUS CPEACTB M CHUCTEM HMH(OPMAILMOHHBIX TEXHOJOTHI; Crocod-
HOCTh Pa3pabOTKH MPOEKTHOM M MPOTPaMMHON JOKYMEHTAINH, yI0BICTBOPSIONICH
HOPMATHUBHBIM TPEOOBaHUSIM

(TTIK-4)

— CITIOCOOHOCTh TIOHUMATh M NMPUMEHSTH B MCCIIEIOBATENBCKON M TPUKIATHON Jesi-
TELHOCTH COBPEMEHHBIII MaTeMaTHYeCKUi ammapaT, (pyHIaMeHTalbHbIE KOHIIEII-
IIUM M CUCTEMHBIE METOJIOJIOTHH, MEXIyHapOIHbIE M MPO(eCcCHOHANBHBIE CTaHAaP-
THl B 00J1aCTH MH()OPMALMOHHBIX TEXHOJIOTHIA, CIOCOOHOCTh MCIOIb30BaTh COBpE-
MEHHbIE WHCTPYMEHTAJbHBIC W BBIUMCIUTEIBHBIE CpeNCcTBA (B COOTBETCTBUHU C
npoduIeM MOArOTOBKH )




(TTK-5)

— CIIOCOOHOCTH B COCTaBE HAYYHO-HCCIICIOBATEIHCKOTO M IPOM3BOACTBEHHOTO KOJI-
JIEKTHBA pelath 3a1add Npo(ecCHOHATBHOU MESTENPHOCTH (B COOTBETCTBHH C
poQHIIEM TTOATOTOBKH )

(TTK-6)

— CIIOCOOHOCTbH OCYIIECTBIIATH 1I€JI€HAIIPABICHHbIN MOUCK HH(GOPMALUK O HOBEHIINX
HAYYHBIX M TEXHOJIOTMYECKHX JTOCTH)KEHUSX B ceTH MHTepHeT, cnocoOHOCTh B3am-
MOJICICTBOBATh U COTPYAHUYATD C MPO(PECCHOHATBHBIMU CETEBBIMHU COOOIIECTBAMU
U MEXIYHAPOIHBIMH KOHCOPLIMYMaMH, OTCIIEKHUBATh IWHAMUKY DPa3BUTHS BBbI-
OpaHHBIX HanpaBJeHUI 06JacTH HHPOPMALMOHHBIX TEXHOJIOTUI

(ITK-7)

— CIIOCOOHOCTh TPHUMEHSATh Ha TMPAKTHKE MEXKIyHAPOJHBIE W MpodeccHoHATbHBIC
CTaHAapThl MH()OPMAIIMOHHBIX TEXHOJIOTHI, COBPEMEHHBIE MapaJurMbl U METOO-
JIOTUH, HHCTPYMEHTAJIBHBIC M BBIYHCIUTEIIBHBIC CPEICTBA (B COOTBETCTBUU C IPO-
¢dbuIeM MoAroTOBKH)

(TTK-8)

— CIIOCOOHOCTh MPO(PECCHOHANIEHO BIAACTh 0A30BHIMH MAaTEMaTUYECKUMH 3HAHUSIMHU
U MHPOPMALMOHHBIMH TEXHOJOTHAMH, d(P(PEKTUBHO NMPUMEHATh UX JJIS PELICHHS
HAYYHO-TEXHHUYECKUX 3a7a4 W MPHUKIATHBIX 33]1a4, CBSI3aHHBIX C Pa3BUTHEM H HC-
N0JIb30BaHNEM HH(OPMAITMOHHBIX TEXHOJIOTUI

(ITIK-9)

— CIOCOOHOCTh OCYIIECTBIISTH HAa MMPAKTUKE COBPEMEHHBIE METOOJIOTUH YTIPABICHHUS
JKU3HEHHBIM LHKJIOM U Ka4eCTBOM CHCTEM, MPOTPaMMHBIX CPEICTB U CEPBUCOB
MH(GOPMAIIMOHHBIX TEXHOJIOTUI

TTK-10)

— 3HAHUE KoJIeKca MPOo(heCCHOHALHOM ITUKH U CJICIOBAHUE MY B JKU3HH

(IIK-11)

— CIOCOOHOCTh (POPMUPOBATH CYKIEHUS O 3HAYCHUU U TOCIEACTBHUSIX CBOEH MpO-
(beccroHaNbHOM NEATEIHPHOCTH C YUYETOM COIMATIBHBIX, MPO(EeCCUOHATBHBIX U ITH-
YECKUX ITO3ULINI

(IIK-12)

— CIOCOOHOCTh PEalIn30BbIBaTh MPOIIECCHl YIPABICHUS KayeCTBOM IPOU3BOJICTBEH-
HOM JIeITEeIbHOCTH, CBSI3aHHOU C CO3/IaHMEM W UCTIOJIh30BAHUEM CHUCTEM MH(pOpMa-
IIUOHHBIX TEXHOJIOTUH, OCYIIECTBIATh MOHUTOPUHT U OIIEHKY KauecTBa MPOLIECCOB
MIPOU3BOACTBEHHOM ESITEIILHOCTU

(TTK-13)

— CIIOCOOHOCTH COCTaBJISTh M KOHTPOJIMPOBATH IUIAH BBIMOTHIEMOW PabOThI, TIaHH-
pOBaTh HEOOXOIUMBIC JIJISI BHIIOJTHEHUST PAOOTHI PECYPCHI, OLICHUBATh PE3yJIbTATHI
coOCTBEHHOM paboTHI

(ITK-14)

— CHOCOOHOCTE OCYHCCTBIATE MOHHUTOPHHI' 3a COOTBCTCTBHUECM ITPOHU3BOACTBCHHBLIX
mponeccoB Tpe6OBaHI/I$IM CUCTEM KOHTPOJIA Opr>KaIOIJ_IeI71 cpeabl U 0e30macHOCTH

Tpyna

(ITK-15)

— MOHMMaHUE KOHLEMIUN U abCcTpakiuii, CIOCOOHOCTh HCIOIb30BaTh HA MPAKTUKE
0a30BBIC MATEMaTHYCCKUE JTUCIUILINHEI, BKIIOYAs:
Mamemamuueckuti ananuz I, Mamemamuueckuii ananuz Il, Kpamuolie unmezpanot
u psowvi, Aneeopa u ceomempus, Juckpemnas mamemamuxa, Teopus hynkyuii Kom-
NJeKCHOU nepemennou, PYHKYUOHAnbHuIl ananu3z, Mamemamuueckas no2uxka u
meopusi aneopummos, Teopusi aemomamos u hopmanvHuix s361k08, Jugdhepenyu-
anvbHble U pasHocmHvle ypasHeHus, leopus eeposmHocmel u mMamemamuyeckas
cmamucmuxa, Boluucaiumenvhvie memoowsi, Memoovl onmumuzayuu u ucciedos8a-
Hue onepayutl u op.

(TK-16)

— IIOHUMAaHUEC KOHI_[CHHI/Iﬁ N OCHOBHBIX 3aKOHOB €CTCCTBO3HAHUs, B HaCTHOCTH, (1)1/1-
3UKH

(IIK-17)

— JeTaJIbHOE 3HAHWE METOJIOB U 0a30BBIX aJITOPUTMOB 00paOOTKHU MHPOPMAITHOHHBIX
CTPYKTYp, METOJIOB aHAJIM3a CII0)KHOCTH aJITOPHUTMOB

(TTIK-18)

— JIeTalbHOE 3HAHME MapaJUrM U METOJOJIOTHH MPOrpaMMHUPOBAHUS, 0COOCHHOCTEM




SI3BIKOB MTPOTPAMMHUPOBAHHS OOIIET0 W CHEIHAILHOTr0 Ha3HAUYCHUs, HanboJiee Miv-
POKO HCHOIB3YEMBIX CPEJCTB MPOTPaMMHUPOBAHUS

(TIK-19)

— [IOHUMAaHUEe KOHILIENIWA, CHHTAKCUYECKON M CEMAaHTHUYECKOW OpraHu3alf, METO-
JIOB UCIIOJIb30BAHUsI COBPEMEHHBIX SA3bIKOB IPOrPAMMUPOBAHUS

(ITK-20)

— MOHMMAaHUE KOHIEMINN, 0a30BbIX aJTOPUTMOB, MPUHIIMIIOB Pa3padOTKu U (PyHK-
HNUOHHUPOBAHUSA COBPCMCHHBIX OINCPAIMOHHBIX CUCTCM,

(IIK-21)

— 3HaHHE MEXIYHAPOJHBIX CTAHIAPTOB B 00JIACTH Pa3pabOTKH MPOTPaMMHOTO obec-
MEYCHHU, MOHUMAHUC TPOLECCCHOI0 Mmoaxoga, MCTOAOB YIPABJIICHHUA KU3HCHHBIM
IIMKJIOM M Ka9€CTBOM MPOTPAMMHOTO 00€CIICUeHUS;

(TIK-22)

— YBEPEHHOE 3HAHHE TEOPETHUECKUX M METOAMYECKHX OCHOB, IOHMMaHUE (DyHKIHO-
HaJIBHBIX BO3MOXHOCTEH, O0JlacTeli MpUMEHEHUS KOMIIOHEHTHO-0a3MpOBaHHOTO
IPOrpaMMUPOBAHUS;

(TK-23)

— BJIaJICHUE METOJaMH M HaBBIKAMH HCIIOIBH30BAHUS U KOH(PUTYPUPOBAHHS CETEBBIX
TEXHOJIOTHIA;

(TIK-24)

— BJIQJICHUE METOJaMU M HABBIKAMH HCIOJIb30BAHUS U KOH(UTYpUPOBAHUS ONlepaL-
OHHBIX CHCTEM M TUIAT(OPMEHHBIX OKPY>KEHHIA;

(TTK-25)

— YBEpEHHOE 3HAHUE TEOPETUUECKUX U METOJUYECKUX OCHOB, MOHUMaHUE (PyHKIIHO-
HaJIbHBIX BO3MOXHOCTEH, CIEAYIOLIUX MIPEAMETHBIX 00JIacTen:

Paspabomxa ungopmayuonnvix cucmem, Moodenuposanue u anaiuz npo-
epammHoz0 obecneuenus, Texnonozuu myremumeoua, Apxumexkmypa u opeaHu-
3ayus komnvtomepos, Kougueypuposanue u ucnonvzosanue onepayuoHHvIX
cucmem, Paspabomrxa u npunyunvl cemesvix mexnonoeut, Yenoseko-
MawunHoe 83aumoodelicmsue, Ilpunosxcenus u ucnonvzosanue 6az oanuvix, Co-
yuanvusle u smudeckue eonpocol UT, Ananus mexnuueckux mpedosanut, I pa-
Guxa u eusyanuzayus, Humennexmyanvuvie cucmemvl, Teopus 6a3 OaHHbIX,

(TTK-26)

— TOHUMAaHHE TEOPETUUYECKHX OCHOB U OOIIMX MPUHIUIIOB UCIIOJIB30BAHUS CIEIYIO-
MIUX NPO(HECCHOHABHBIX 00acTel:

Ananuz ousznec-mpebosanutl, INeKMPOHHASL KoMMepyus, DKOHOMUKA NpO-
epammmotl unxcenepuu, Conpogodcoenue npocpammnozo obecneuenus, Ilpo-
Yeccul HCUSHEHHO20 YUKILA NPOSPAMMHO20 obecnevenus, Kauecmeo npoepamm-
Ho20 obecneuenus, Texnonoeusn evlyuciumenvHulx cucmem, Cucmemmoe aomu-
Hucmpuposanue, Cucmemnas unmezpayus, OCHOBbL NPOSPAMMHOU UHIICEHEe-
puu, Bepuguxayus u ucnvimanus npoecpammuozo obecneuenus, Bcmpoennvie
cucmemol, Pacnpedenenuvie cucmemvl, Ynpasnenue o6ezonacnocmovio HT,
Ynpasnenue ungpopmayuonnvimu KOMMYHUKAYUAMU.

(TIIK-27)

— CIIOCOOHOCTh KBATH(HUITMPOBAHHO MPUMEHSATH B TPO(PECCHOHATIEHON JIEATETLHOCTH
COBPEMEHHBIC SI3BIKH IPOTPAMMHUPOBAHUS U SI3BIKM 0a3 JaHHBIX, METOIOJIOTUU CHC-
TEMHOW WHXEHEPHUH, CHCTEMbl aBTOMATH3AIMH TPOEKTHPOBAHUS, SJICKTPOHHBIC
OMOMMOTEKH ¥ KOJUJICKIIUH, CETEBBIC TEXHOJOTUHU, OMOIMOTEKM M TAKETHI IPO-
rpamMM, COBpPEMEHHBIE MPOo(eCcCHOHATbHBIE CTaHAAPTHl WH()OPMAIMOHHBIX TEXHO-
JIOTHif;

(TTK-28)

— CIIOCOOHOCTH pelIaTh 3a/1a4i MPOU3BOJICTBEHHON M TEXHOJOTHMYECKOH NesITEeNbHO-
CTH Ha BBICOKOM IpPO(eCcCHOHAIBHOM YPOBHE, BKIIOYas: pa3paboTKy aaropuTMH-
YEeCKUX W TPOTPaMMHBIX PEUICHUH B OOJACTH CHCTEMHOTO M TPHKJIAJHOTO IIPO-
IrpaMMHPOBAHUS; Pa3pabOTKy MaTEeMaTUYECKUX, HH(POPMAIIMOHHBIX U UMUTAI[OH-
HBIX MOJeNIed IO TeMAaTHKE BBIMOJIHAEMBIX ONBITHO-KOHCTPYKTOPCKUX pPaboOT H
IPOEKTOB; CO3/aHNe WH(POPMAIMOHHBIX PECYpCOB INIOOANBHBIX ceTed, oOpa3oBa-
TEILHOTO KOHTEHTA, MPUKJIAJHBIX 0a3 JaHHBIX; pa3pabOTKy TECTOB M CPE/ICTB TecC-




TUPOBAHUS CUCTEM U CPEJCTB HAa COOTBETCTBUE CTAHAAPTaM U MCXOJHBIM TpeOoBa-
HUSIM; pa3pabOTKy SprOHOMUYHBIX YEIOBEKO-MAIIMHHBIX HHTEP(ECOB B COOTBET-
CTBUU C NPOQPHISIMU NOATOTOBKH;

— CIIOCOOHOCTD pa3padaTbiBaTh, OLIEHUBATh U PEATU30BBIBATH MPOLIECCH] AKU3HEHHOTO

IUKJIa THQOPMAITMOHHBIX CUCTEM, IMPOTPAMMHOTO 00€CIIeUYeHus], CEPBUCOB CUCTEM
(MK-29) UH(QOPMALIMOHHBIX TEXHOJOIMH, a TAaKKe PeaIu30BbIBATh METOJbl U MEXaHU3MbI
OLICHKU W aHaju3a ()yHKIIMOHHPOBAHUS CPENICTB U CUCTEM MH(POPMALMOHHBIX TEX-
HOJIOTHi; CITOCOOHOCTh Pa3pabOTKU MPOEKTHON M NMPOrpaMMHON JOKYyMEHTAIUH,
YIOBJIETBOPSIONIEH HOPMATUBHBIM TPEOOBAHMSIM.

4. IIpumepHbIii y4eOHBIH NJIAH NOATOTOBKHU 0aKaJIaBPOB 10 HANIPABJICHUIO
«010300 ®dynpamenTanbHasg HHPOPMaTHKA U HH(POPMALMOHHBIE TEXHOJIOT N



NMPUMEPHBIN YUEBHBIN IJIAH
Hanpasnenne noaroroBku: DyHAaMeHTAIbHAA HHPOPMATHKA U
HH(OPMaALMOHHBIEC TEXHOJIOTHH
KBamudukanus BeimyckHuka:  bakaaaBp uHGOPMaNMOHHBIX TEXHOJIOT U
HopwmatuBHbIil cpok 00yueHusi: 4 roga
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b.1 [I'ymanuTapHsIi,
COLUAJTIbHBIA U IKOHOMH-
YeCKHH NUKJI 1224 134 |7 (8 |5 |S |5 [2 (2 |0
bazoBast yacTh 540 15 |5 (2 |5 0 [0 [0 |0

1 |MAHOCTpaHHBIN SA3BIK 324 9 2 (2 (2 |3 9K3. OK-1
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AHHOTAIUU Y4eOHBIX IUCIUIIMH 0a30BbIX YacTeid, Bxoasamux B OOII

[IpumepHble mporpamMmbl AMCLHMIUIMH COAEPKAT HEOOXOAMMYIO HH(GOpPMALIMIO, Kacaro-
HIytocsi TpeOOBaHMI K YPOBHIO OCBOEHHUSI COJEP)KAHMS TUCUMUIUIMHBI, BUIOB y4eOHOH paboThI,
COJEpKaHMSI JUCUUIUIMHBI, Y4eOHO-METOIMYECKOr0, MaTepUAIbHO-TEXHUUECKOT0 U HH(pOpMaIH-
OHHOI'0 OO€CreYeHUsl NUCUUIUIMHBI, METOAMYECKHX PEKOMEHJAIUI M0 OpraHu3aluu U3y4YeHUs
mucuuiuinbbl. [IpuMepHas nporpaMmma AUCHUILIMHEI peacTaBieHa B Ipunoscenuu 3.

Huxe B Tabnuie 1 npeacTaBieHbl aHHOTALMU KypPCOB JUCIMILIUMH Mo Oj0kaM 0a30Boi U
BAPUATUBHOM YACTH.

Kox
VII 0O0II YUEBHBIE IHIUKJIbI
b.1 I'ymaHuTApHBI, COUMAIBbHBIM U IKOHOMHYECCKHUH IUKJI

ba3zoeasa uacme:

bl HUctopust

B ocHOBY Kypca mosnokeHbl Ipo0IeMHO-XPOHOIOTHUECKUN TPUHIIAI U COBPEMEHHbBIE
MOAXOABI B OIIEHKAX MCTOPUUECKOTO MPOIIIOTO HAIIEH CTPaHbl, HAyYHAst METO0JIOTHsI
C IHUPOKUM HCTIONH30BAHUEM PA3IMUHBIX UCTOYHUKOB OOIIEHAYYHBIX U CHeH(rIe-
CKHX METOJIOB IMO3HaHUs. B yCIOBHSIX OrpaHUYEHHOTO YUeOHOTO BPEMEHU HEBO3MOXK-
HO MMOAPOOHO OCBETUTH BCE pa3HOOOpa3ue MHOTOBEKOBOM UCTOPHH CTPaHbl, IOITOMY,
UCTIOJB3YS DIIEMEHTHI (DOPMAIIMOHHOTO U ITUBHIIH3AIIMOHHOTO METOI0B, U3JIaraloTcs
JIUIIb OCHOBHBIE Y3JI0BbIEe TPoOsieMbl. [Ipr 3TOM aBTOPHI HEe MPETEHAYET HE TOJIBKO Ha
MCYEPIBIBAIOIIEE U3JI0KEHUE BCEX TEM, HO M Ha €IMHCTBEHHO MPaBUIbHOE X TOJIKO-
BaHME. B n3naBaeMbIX HbIHE Kypcax UCTOpUM Poccum eCcTh HEMaso CIIOPHBIX BOIPOCOB
WM HEJIOCTATOYHO JTOKA3aTeIbHBIX MMOJIOKECHHU. ABTOPHI OTAAIOT ce0e OTYET B TOM,
YTO ceiuac UAET aKTUBHBIN MTPOIIECC BOCCTAHOBIICHUS OOBEKTUBHON OIICHKH, TPAKTOB-
KU ucTopuu Hamero OTedecTBa, 0TKa3 OT OBUIBIX JOTM, CTEPEOTUIIOB HCCIEAOBAHUS U
HAKOIUIEHUS BaXHEUIIIUX UCTOYHUKOB MO UCTOPUU CTpaHbl. OTIPaBHOM TOUKOM Kypca
assieTcs IX BEK pocCUIICKOM UCTOpHUH, a 3aBepiuaromen — Bek XXI.

b1.2 . .
AHIJIMACKMH SI3bIK

OCHOBHO¥ TIEJTBIO Kypca SIBJIICTCSI MMOBBIIIICHUE HCXOHOTO YPOBHS BIIAJICHUS UHO-
CTPaHHBIM SI3IKOM, JOCTUTHYTOT'O Ha MPEbIIyIIel CTylIeHn o0pa3oBaHUsl, U OBIaje-
HUE CTYJICHTaMU HEOOXOJMMBIM H JJOCTATOYHBIM YPOBHEM KOMMYHHKATHBHOM KOMIIE-
TCHOWU IJIA PCIICHUA COINAJIbBHO-KOMMYHHUKATHUBHBIX 3a/1a4 B PA3JIMYHBIX O6J'IaCT$IX
OBITOBOI, KyJBTYPHOH, MPOGECCHOHATLHON M HAYYHOU JCATEIbHOCTH TPU OOIIEHUH C
3apyOeKHBIMU TTAPTHEPAMH, a TAKXKe JUIS TaTbHEHIIEero caMoo0pa30BaHusl.

bl.3 Pdunocopus

dopmupoBaHue npeacTaBIeHUs 0 crienuduke prnocoduu kak cnocode Mo3HaHUSI U
JyXOBHOTO OCBOEHHSI MHPa, OCHOBHBIX pa3Jiellax COBPEMEHHOTO (pruiocodckoro 3Ha-
HUS, GUI0cOo(CKUX MpodiIeMax U METOIaX MX MCCIICIOBAHUS; OBJIaieHUE Oa30BBIMU
NPUHIUIIAMHA ¥ IPHEeMaMu QHII0COPCKOTO O3HAHNS; BBEACHUE B KPYT (GHIOCOPCKUX
npoOJieM, CBSI3aHHBIX ¢ 00JIaCThIO OyayIIei mpodecCHoHaIbHOM AeATeTFHOCTH, BBIpa-
00TKa HaBBIKOB PabOTHI C OPUTHHAIBHBIMU M aJaITHPOBAHHBIMHU (PHIOCOPCKUMH TEK-
cramu. V3yueHne TUCIMIUTMHEI HAIPaBJICHO HA Pa3BUTHE HABBIKOB KPUTHUECKOTO BOC-
NPUSATHS U OLIEHKHA UCTOYHUKOB HH(OPMAINH, YMEHUS JIOTUIHO (HOpMYITUPOBATh, U3-
JaraTh ¥ apryMEHTHPOBAHHO OTCTaUBAaTh COOCTBEHHOE BUICHHE TPOOIIEM U CIIOCOOOB
UX pa3pelieHus; OBJaIcHHE TPUEeMaMH BEICHHS JUCKYCCHH, TIOJIEMUKH, TAAJIOTA.




b.2

MaTtemMaTH4YeCKUN U €CTECTBEHHO-HAYYHBIA HUKJI

Bba3oBas yacrh:

b2.1,
b2.2

MaremaTuueckuui anaau3 I, I1

BemecTtBennsle uncna. [Ipenen uncnosoit nocnenosarensHocTH. [Ipenen u HenpepbIs-
HOCTh (YHKIMHU OAHOM nepemenHou. Juddepennmpoanne GyHKINUNA OJHOH mepe-
MeHHOM. HTerpupoBanue GyHKIMil oqHol nepeMenHoi. MccnenoBanue GpyHkuuu u
noctpoenue eé rpaduka.

Onpenenéunpiii unTerpan Pumana. I[Ipunoxenus u npuOaKEHHbIC BBIYUCICHNS HH-
terpana Pumana. IIpenen nocnenoBarensHocTy B En v ipenen GyHKIMN HECKOJIBKUX
nepeMeHHbIX. JuddepennpoBanre GyHKINN HECKOIBKHUX NepeMeHHbIX. HesBHbIE
(byHKIMH, 3aBUCUMOCTb ¥ HE3aBUCUMOCTh (YHKUUH. JIOKambHBIH 3KCTpeMyM (yCIIOB-
HBII 1 0€3YCIIOBHBIN) (PYHKIINH HECKOJIBKHX MepeMEHHbIX. YncioBbie psbl. becko-
HEYHbIE IPOU3BEICHMS], IBOMHBIC U IIOBTOPHBIE PSIIbI.

Bb2.3

Aure0dpa u reomerpus

Martputel u onpeaenuteny. CucTeMbl THHEHHBIX anreOpandeckux ypaBHeHu. JIu-
HelHbIE IPOCTPAHCTBA U BEKTOpHas anredpa. Anredpandeckue JUHUU (TIOBEPXHOCTH)
MIEPBOTrO U BTOPOTO Mopsiaka. EBKINIOBHI M YHUTapHBIE MpocTpaHcTBa. JIMHeHbIE
OTIepaTOphI U KBaIpaTHUHbIC (DOPMBI. DIIEMEHTHI 001IeH areOphl. DIEMEHTHI TCOPHH
JTUHEHHBIX HOPMUPOBAHHBIX MPOCTPAHCTB

b2.4

KpaTHble HHTErpaJibl U psabl

@OyHKIMOHAIBHBIE IOCIEI0BATENBHOCTH U psAAbl. luddepeHurpoBanue U UHTErpupo-
BaHHe (DyHKIIMOHAIBHBIX pSAAOB. J[BoifHbIE U TpoiiHble HHTErpaibl. KpuBonuHelHbie U
IIOBEPXHOCTHBIE HHTErpabl. Teopus BEKTOpHOro noiist. HTerpasl, 3aBucsimue ot
napamerpa. Psaast @ypee.

b2.5

MartemaTHueckasi JJOTMKa U TEOpHUsI AJITOPUTMOB

Ucuncnenns BbICKa3bIBaHUN U MPEIUKATOB. Teopuu nepBoro nopsiaka. opmanbHast
apu¢meTrka. BBenenue B Teopuio anreOpandeckux cucTeM. Boranucinumele U pexyp-
cuBHble QyHkuu. Mamunbl Teiopunra. Te3uc Uepua. Mepsl Cl10)KHOCTH alTrOPHT-
MoB. Kitaccel 3anau P u NP. NP — nonssle 3agaun. Knay3anpHas 1oruka, ceMaHTHKa
JIU3BIOHKTOB, CEKBEHIIMAIbHAsl HOTALUs, CEMAHTUYECKHUE CETH, XOPHOBCKHE JTN3b-
IOHKTBI M UX MHTEpPIPETALUs, METOJ PE30IIOLUH.

b2.6

Teopml aBTOMAaTOB " (l)OpMa.]ILHLIX A3BIKOB

dopmanbHble IPAMMaTUKU U SI3bIKH. AOCTPAaKTHBIE ABTOMAThl: MHOTOJICHTOYHbBIE
MamuHbl ThIOPUHTA, TUHEHHOOT PAaHUYECHHBIE aBTOMATHI, ABTOMAThI C Mara3uHHOU
NIaMATBIO, KOHEUHBIE aBTOMAThI U ONIpEAEIsieMble MU S3bIKU. Teopust nepesona, mo-
HATHE CHHTAKCUYECKH YIPABIIIEMOTO IIEPEBO/IA, METOIBI JICKCUYECKOTO U CUHTAKCH-
YeCKOro aHaiausa. Beenenue B GopMaibHyl0 CEMaHTUKY, aTpUOyTHBIE TPAMMATHKH,
ONEPALMOHHAS U ICHOTAllMOHHAs! CEMAHTHKA SI3bIKOB. MOJI€NIN €CTECTBEHHBIX SI3bI-
KOB, CHHTAKCUYECKHE CTPYKTYPbI €CTECTBEHHOTO SI3bIKa, OCHOBHBIE 3TaIlbl IEPEBOIA
C ECTECTBEHHOIO sA3bIKa. BBeneHue B reoputo cerelt [lerpu, noMedeHHbIE CETH U
KJIACCBI S3bIKOB ceTel [leTpu, opaMHapHbIe CeTH, aBTOMATHBIE CETH M CHHXPOHU3a-
LIMOHHBIE rpadbl, IpUuMeHeHue cetel [leTpu /Ui onrcaHus ceTeBbIX IPOTOKOJIOB,
OM3HEC-IPOLIECCOB U AUCKPETHBIX CUCTEM yIPaBIeHUs. MallMHbI KJIETOYHBIX aBTO-
MaToB, OIpe/ieNIeHHE MTpaBuia paboThl KIIETOYHOTO aBTOMATa, BEPOSITHOCTHBIEC Ma-
LIMHBI KJICTOYHBIX aBTOMATOB, KJIACCHI 33/1a4, PEIIaeMbI€ C TOMOLIbIO MAIIHH KJle-
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TOYHBIX aBTOMaTOB. OIHOpOIHBIE BhruncauTeabHbie cpeabl (OBC), cTpykTypHas u
(byHKIIMOHATBHAS CXeMa MOJIH KOJUIEKTHBA BBIYUCIUTENEH, MUKPOCTPYKTYpHAS
teopusi OBC, MUKPOCTPYKTYPHOE MOJEITMPOBAHUE B TKAHIX, MAaKPOCTPYKTYypHAast
teopusi OBC.

Bb2.7

JAuddepenunanbHbie 1 Pa3HOCTHbIC YPABHEHUSA

OO6wikHOBeHHBIE nuddepeHmanpabie ypaBHeHUs (3a1avya Komru, MeTonbl perneHuit).
YpaBHEHUS B YaCTHBIX MPOM3BOIHBIX MEpBOro nopsaka. Juddepenuansabie ypaBHe-
HUS BBICIIMX MOPSAKOB M CHCTEMBbl YPaBHEHHH. Y PaBHEHUSI MATEMaTUIECKON (DU3UKH:
KIaccuQuKalys, BOJTHOBOE YpaBHEHUE, TenerpadHoe ypaBHeHue, ypaBHeHue Jlammaca,
YPaBHEHHE TETUIOTIPOBOHOCTH.

b2.8

Teopusi BepoITHOCTEH U MaTeMAaTHYEeCKAsA CTATUCTUKA

[enbro Kypca sIBIsSETCSI 3HAKOMCTBO CTYIEHTOB C OCHOBHBIMHU MOHSTUSMH, METOJAAMHU U
pe3yJibTaTaMyd TEOPUHM BEPOSITHOCTEM M MaTeMaTUYECKOW CTAaTUCTHKU. B wacTtHOCTH,
M3YYAOTCA PA3JIUYHBbIE CBOMCTBA PACHpPENECICHUN CIy4alHbIX BEJIWYUH, MPEICIbHbIE
TEOPEMBI, 3JIEMEHTHI TEOPUU CIYYAWHBIX MPOLIECCOB, OCHOBHBIE 3aJa4yd MaTeMaTH4e-
CKOM CTaTUCTHUKHU: TOYEYHOE U UHTEPBAIBHOE OLICHUBAHUE, IPOBEPKA TUIIOTE3, UCCIIE-
JIOBAHUE 3aBUCUMOCTEMN. bOplIOE BHUMAHUE YIEISAETCS BOIPOCaM ITOCTPOECHUSI MaTe-
MaTHUYECKHX MOJIETICH CITydallHBIX DKCIIEPUMEHTOB U BBIPAOOTKE HABBHIKOB IPUMEHEHUS
M3YYEHHBIX METOJIOB MPH PELICHUHU TPAKTUYECKHUX 3aa4.

AxcuomaTuka Teopun BeposaTHocTel. CirydailHble BETMYUHBI, UX paclpeeIeHus u
YUCJIOBBIE XapaKTepUCTUKU. OCHOBHBIE MPEEIbHBIE TEOPEMBI TEOPUN BEPOSTHOCTEM.
Opnnopoansle nenu Mapkosa. OCHOBHBIE TOHATHSI TEOPUH CIy4yaliHBIX Iporeccos. I1y-
aCCOHOBCKHUI mpoliecc. BuHepoBckuil nponecc. OCHOBHBIE MOHATHS MAaTEMAaTUYECKON
CTaTUCTUKHU. ODJEMEHTbl TEOPHHM CTAaTUCTUYECKUX pemeHuid. Hemapamerpuueckue
OILICHKH TUIOTHOCTU U (YHKIMH pacripeneneHus. TodeuHble U MHTEPBAJIbHBIE OLIEHKU
HEU3BECTHBIX MapaMeTpoB. OCHOBHBIE MOHATUS TEOPUH MPOBEPKH CTATUCTHUYECKUX
runote3. Kpurepun cornacusi KonmoropoBa u xu-kBaapat. MccienoBanue perpeccu-
OHHBIX 3aBUCUMOCTEN. BBeIeHNE B CTATUCTUYECKUI aHAJIN3 BPEMEHHBIX PSJIOB.

b2.9

BolruuciauTeabHbIe METOAbI

YucneHHble METOABI PeIICHUs 33/1a4 MaTeMaTUYeCKOro aHaju3a, ajareOpsl U OOBIKHO-
BEeHHBIX AU epeHnnanbHbIX ypaBHeHUH. Pa3HOCTHBIE METOMIBI PEUICHUsT KPAaeBhIX 3a-
Jiad JuIst OOBIKHOBEHHBIX UG (depeHIanbHbIX ypaBHeHUI. BBeieHre B nmapasienbHble
Y BEKTOPHBIE METO/bl PELICHMUSI IMHEHHBIX CUCTEM.

b2.10

MeToabl ONTUMHM3ALUKN U UCCJIEIOBAHUE ONIEPALIUIA)

JluneliHoe mporpaMMUpPOBaHUE: KOPJAHOBBI UCKIIOUEHUS, IPUHLUII IBOMCTBEHHOCTH,
CHUMIUIEKC-METO/I, OTBICKAHWE OIMOPHOIO0 M ONTUMAJIBHOTO PELICHHM, TPaHCIIOPTHas
3a/1aya JIMHEWHOT0 MporpaMMHUpoBaHus. LlenouncineHHoe ITMHEHHOe MporpaMmMupoBa-
Hue. Anroputm ['omopu. [lunamuyeckoe mporpaMMupoBaHue: 0o01as MoCTaHOBKA 3a-
Ja4uM, UHTEpIIpEeTalusl yrpaBieHus B (a3oBOM MPOCTPAHCTBE, 3a/1a4ll pacIpeieieHUs
pecypcoB. DJIEMEHThI BBIMYKJIOTO W HEJIWHEHHOTO NMpOorpaMMHUpOBaHusA. BBeneHue B
YUCJICHHbIE METOAbl MAaTEMAaTHYECKOrO0 MNpOorpaMMHpoBaHus. OCHOBBI TEOPUHU WID:
MJIATEKHAST MATPUILIA, HUKHSAS M BEPXHAS LEHA UTPbI, IPUHLIHUI MUHHMAaKCa, CMEILIaH-
HBIE CTpaTeruu, Meron urepanuii. Mogenu 3pPexkTUBHOCTH MPOU3BOJICTBA SKOHOMHU-
YECKOM CUCTEMBI: MOJIETb MEKOTPACIEBBIX CBs3€l JIeOHThEeBa, MPONYKTUBHBIE U MPHU-
ObUTbHBIE MaTpHIIbI, 00001IeHHas MojieNb JIeoHTheBa, Monenb KantopoBruda. Metozsl
CETEBOr0 TUIAHUPOBAHHUS: MPEACTABICHUE IMPOEKTOB C MOMOIIBIO CETEH, aJrOPUTMBI
HAXO0XICHUS KPUTHUECKOTO MyTH, 0000meHHbIil Meton [IEPT, ontumu3zamus ctoumo-
CTH MPOEKTA
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b2.11

duszuka

Kypc comepxxut Tpu paszzena: KjacCUueckas MEeXaHHKa (BKJIO4as OCHOBBI TEOPUU OT-
HOCUTENIHOCTH), aHAJUTHYECKas MEXaHUKa M CTaTUCTHYECKas MEXaHWKa. B mepBom
paszene U3JIararTcs KNHEMaTUKa MaTEpUAIbHOM TOYKM M TBEPAOIO Tella, KHHEMAaTHKa
CJIOXHOIO JIBWKEHUS, JMHAMHMKA MATEPUAIbHONM TOYKM M TBEPIOTO TENA, 3aKOHBI CO-
XpaHEHUsI UMITyJIbCA, SHEPTUHA U MOMEHTA MUMITyJbca. B KauecTBe MpuUMEPOB paccMar-
PHUBAIOTCS IBMJKEHUE YACTHUIBl B LIECHTPAJIBHOM CHJIOBOM IIOJIE€ U IUIOCKOE JBUKCHHE
TBEpIOTro Tena. Bo BTopoM pasznerne BBOAATCS OCHOBHBIE NOHATHUS aHAJIMTHYECKOU Me-
XaHMKH, JaH BbIBOJ ypaBHeHMU Jlarpanxa n ['amunbToHa. B KauecTBe mpumepoB pac-
CMaTPHUBAIOTCS BOIPOCH PaBHOBECHSI MEXaHHMUYECKUX CHUCTEM M (u3uKa KojeOaHmii. B
TPETbEH YacCTH JAETCS PacHpeleCHHUE IJIOTHOCTH BEPOSTHOCTH Ul Pa3IMYHBIX CO-
CTOSIHUM CHCTEMBbI B YCJIOBHSX TEPMOJMHAMUYECKOI'O paBHOBECHS (pacmpeleneHue
['n66ca), a Tarkke 3JeMEHTapHas TEOpHsl NPOLIECCOB B HEPABHOBECHBIX CHCTEMax
(muddys3us ¥ TEIUIONPOBOJHOCTH). B KauecTBe mMprUMeEpoOB paccMaTpUBAIOTCS pacIpe-
JiefleHHe MOJIEKYJI 10 CKOpOCTsAM (pacrpenenenue MakcBeia), pacrnpesieieHue yac-
THUI] B TIOTEHIIMAJIBHOM CHJIOBOM Tojie (pactipenenenue bombimana), popmynupyercs
TEopeMa O PaBHOPACIPEIEIIEHUH SHEPIUU IO CTETIEHSIM CBOOOIbI.

CoBpeMeHHbIE NPEACTABICHUs 00 3JEKTPOMAarHUTHBIX SIBJICHUSX OCHOBAaHbI Ha KOH-
LENIUHU 3JEKTPOMAarHUTHOTO IOJIs, ONUCHIBAEMOrO0 CHUCTEMOW ypaBHEHMH MakcBeiia.
B nepBoii yacTu Kypca BBOASTCS OCHOBHBIE ITOHATHUS JIEKTPOMArHUTHOM TEOPHH, Ja-
€TCsl MPEJCTABJICHUE O BaKHEUIIUX 3JIEKTPOMArHUTHBIX SBJICHUSAX, UX MaTeMaTH4e-
CKUX MOJIEISIX M (PYHIAMEHTAIBHBIX 3aKOHAX DJIEKTPOMAarHeTu3Ma. JTH 3aKOHBI Qop-
MYJHUPYIOTCS TaKMM 00pa3oM, 4ToObl B JanbHEHIIEeM ObLIO JIETKO MeperTu K oOuien
(GhopMyITUPOBKE 3aKOHOB JIEKTPOMArHUTHOTO TIOJIsI B BUJE ypaBHeHU Makceinna. Bo
BTOPOI 4acTH Kypca pacCMaTpUBAIOTCS BOIPOCH! CBEAEHUS TUIMYHBIX 3a7a4 TEOPHUHU
AIIEKTPOMArHUTHOTO TOJSI K CTaHAAPTHBIM MaTeMaTHdecKuM. OOCYKIAIOTCs BaKHEH-
M€ Pe3yJIbTaThl MPHIOKEHHS 3JIEKTPOMArHUTHOW TeOpuH K (hyHIaMEHTalIbHBIM (U-
3UYECKUM DKCIIEPUMEHTAM.

b.3

IIpodeccuoHaIbHBIN MUK

Ba3oBas yacThb

b3.1

I[I/ICerTHaSI MaTEeMaTHKa

Bricka3piBaHuE, CBA3KH, HCTUHHOCTD, TABTOJIOTHS M MPOTUBOPEYNE, SKBUBAJIEHTHOCTD
MPOTO3UIIMOHATBLHBIX (hopM, 3aKkoHBI [le Moprana, moiHbIE CUCTEMBI CBS30K). [ToHs-
THE WCYHUCIICHUS BBICKA3bIBaHWK (MOHATHE (HOPMATHHOM aKCHOMATHYECKOW TEOPHH;
JIOTUYECKHI BBIBOJI, aKCHOMBI U TIPABUJIA BHIBOJIA.

OyHKIUSA, TOpOXKAAEMas TTPOMO3UIIMOHATIEHON (HOPMOIA; MOCTpoeHHE (HOPMBI, TIOPOXK-
naromieit 3anannyro Gyuknuto). Ludpossie normueckne cxeMbl (TUIBI BEHTHIIEH, CHH-
TE€3 CXeM M0 TabJauIaM UCTUHHOCTH, IU3bIOHKTUBHBIE HOpMaJIbHbIE (DOPMBI.
Bricka3biBaHUs ¢ KBaHTOpAaMM, UCTUHHOCThH, OTPUIIAHUE BHICKA3bIBAHUN C KBAHTOpa-
Mmu). [loHsTHE HMCUMCIEHUS TPEAUKATOB (MOHATHE (HOpPMaATBLHON aKCHOMATHYECKOM
TEOPHH; JIOTUUECKUHN BBIBOJ, aKCMOMBI U IIpaBujia BHIBOJIA.

CrpykTypa popmManbHBIX AoKa3zaTenabcTB. [IpsiMoe mokazaTenbcTBO. J[oka3aTenbCcTBO €
MOMOIIbIO KOHTPIpUMEPOB. JloKa3aTenbCTBO OT MPOTUBHOrO. JlOKa3aTenbCTBO IIO-
CpPEACTBOM KOHTPAIIO3HLIMH.

Hcnonb3oBaHue NpUHIIMIIA MAaTEMAaTUYECKOM HMHIYKIHMH (MPOBECTU J10KA3aTEIbCTBO
KaKOro-HUOYIb YTBEPKACHUS C UCTIOIb30BaHUEM HHTYyKIIUN).

[IpuHaie)KHOCTh, BKIIIOUEHHE, ONEpalluy HajJ MHOXKECTBAMH, TOXKAECTBA, 3aKOHbI Jle
Moprana. [Tonsitue OyneBoit anreOpsl, IPUMEPHI.

bunapubie otHomeHus. OTHOIIEHHE KBUBAJICHTHOCTH HAa MHOXkecTBe. [lopoxgaemoe
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UM pa30UeHne Ha CMEKHBIE KJIACChl, X CBOMCTBA. OTHOIIEHNE OPSAIKA.

IToHsiTHE KOHEYHOIO AaBTOMATA, PACIIO3HAIOLLIETO SA3bIK.

Pasmenienus, nepecTaHOBKH, COYETaHUs, COYETaHUS ¢ IOBTOpeHUsAMH. bruHoM Heroto-
Ha.

OpueHTHPOBAaHHBIC/HEOPUCHTUPOBAHHBIE, MOArpadbl, CTENIEHh BEPIIUHBI, TEOPEMBI O
CyMMe CTeleHel U O KOJI-Be HEUETHBIX BepIIuH B rpade. IlyTH, nienu u KoHTypsI (on-
penesenys, SUIEepOBbl U TaMUJIBTOHOBBI KOHTYPBI — TEOPEMBI M CIEIACTBHS CYy-
11ecTB4BaHUsl B OPUCHTHPOBAHHBIX U HEOPHEHTUPOBAHHBIX Ipadax). CBA3HOCTh I'PaOB.
[TpencraBnenne rpadoB ¢ MOMOIIBIO MAaTPHUIl MHIUAECHTHOCTH. Teopema O CTENeHH
MaTpHLbI HHIUJEHTHOCTH.

JlepeBbsi U X CBOWCTBA, KapKachl (OCTOBHBIE AepeBhs). [ padsl ¢ Becamu. AJITOpUTM
MOCTPOCHMS KapKaca MUHUMabHOro Beca (anroput™m Kruskal’a). bunapusie nepeBbs,
MOJIHbIE OMHApHBIE IepeBbsl U UX CBOMcTBAa. OpraHu3anus XpaHEeHUs yHOpsA0YeHHbIX
JTAaHHBIX B BUJIe OMHAPHOTO JiepeBa. AITOPUTMbI TIOMCKA, BCTABKU U y/AJIEHUS y3JI0B B
nepeBbsix. COamaHCHpOBaHHBIE JEPEBbs (OMpeNeieHue, MPEUMYIIeCTBa OpPTaHU3AINH
XpaHEeHUsl YHOPSIOUYEHHBIX JaHHBIX B BHUJE OMHApPHOro cOAIaHCHPOBAHHOIO JIEpEBa).
AnropuT™M OalaHCHPOBKH.

b3.2

OcHOBBI MIPOrpaMMHPOBAHUS

OcCHOBHBIE KOHCTPYKIUH NPOTPaMMHUPOBAHUS

CUHTaKCHC U CEMAaHTHKa BBICOKOYPOBHEBBIX SI3BIKOB IPOTrPaMMHPOBAHUS; MEPEMEH-
HbIC, TUTIBI, BRIPAKEHHS U TPUCBAUBAHME; CPEJCTBAa BBO/IA-BBIBO/IA; YCIOBHBIC U IIHK-
JMYECKUE YMPABISIONUE CTPYKTYPhl; (YHKLHMH MU CIOCOOBI Meperadd IapaMeTpoB;
CTPYKTYpHBIE KOHCTPYKIIHH.

AJNTOpUTMBI U IIPOLIECC PELICHUs 3aaul

CtpaTeruu pemnieHus 3a1a4u; pojb aJropuTMa B PoIlecce PeIeHUs 3a1a49H; CTPaTeruu
peanu3alyy alropuT™Ma; CTpaTeruy OTIaAKH; ONPEIEICHUs U CBOIICTBA aIrOPUTMA.
OOBEKTHO-OPUEHTHUPOBAHHOE TPOIPaMMHUPOBAHNE

OOBEeKTHO-OPUEHTUPOBAHHAsL Pa3pabOTKa; MHKAINCYJALUSA U MH()OPMAIMOHHOE YIIps-
TBIBAaHUE; OTJICJICHUE OTMCAHUS MOBEICHHS OT pealln3alliy; KIacChl, TIOJKIACCHl M Ha-
clle/loBaHue; MOIMMOP(U3M; HepapXus KJIACcCOB; COOpaHMs KJIACCOB M INPOTOKOJIBI
B3aMMO/JICHCTBHS; TPOTPAMMHUPOBAHUE Ha OCHOBE ITa0JIOHOB.

OCHOBHBIE CTPYKTYPbI JaHHBIX

[TpocTble THITBI; MACCUBBI; 3aIMCH; CTPOKH M 00pa0dOTKa CTPOK; MPEICTABICHHUE JIaH-
HBIX B MaMATH; METOJIbl paclpeieeHus NaMsaTH (CTaTHYECKOe, aBTOMAaTHYECKoe, TH-
HAMHYECKOE); yIPaBJICHUE MTAMATHIO MIEPHO/IA BHITIOIHEHUS; CBSI3aHHBIE CIIFICKH;, METO-
JIbl pean3aluu CTEKOB, ouepeiel, Xem-Tadnul, rpadoB U JepeBbEB.

Pexypcns

[TonsATHE pekypcuu; MaTeMaTHUECKUE PEKypCHUBHBbIE (DYHKIMM; MPUMEPHI PEKYPCHB-
HBIX TIPOIIETyp; PEKYPCHSI M METO «pa3zelisiii U BIACTBYI; peann3anusi O3KTPEeKUHTa
(backtracking) mocpencTBoM peKypcuu; peannsalus PeKypCcuu ¢ IMOMOIIBIO CTEKA.
CoOBITHITHO-YTIpaBIIsIEMOE M MapajuIeIbHOE MPOrPaMMHPOBAHNE

Mertoabl 00pabOTKM M pacHpOCTpaHEHUE COOBITUH; yIpaBlieHHE MapaieIu3MOM C
MIOMOIIBI0 MeXaHN3Ma 00pabOTKH COOBITHI; 00pabOTKa UCKITIOUCHHH.

[Tpuxnanueie nporpamMmMubie nHTepdeiics! (API) u ux npumenenue
API-nporpammupoBanue; Opay3epbl; IporpaMMUpOBaHUE 10 IMpuMepaM (example);
otnanka B API-okpy>keHUH; MeTO/1bl 00paOOTKU JaHHBIX, OCHOBAaHHbIE HA KOMIIOHEHT-
HBIX TEXHOJIOTHAX; IOHATHE TipomekyTouHoro [10 (Middleware).

B3.3

AJITOPUTMBI M AHAJIU3 CJIO0KHOCTH

OCHOBEBI aHa/IN3a AJITOPUTMOB. ACHMITOTHYECKHIN aHaIN3 BerHCI\/’I n cpeL[Heﬁ OLICHOK
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CJIOHOCTH aJITOPUTMOB; CPaBHEHUE HAWIYUIIMX, CPEAHUX U HAMXYALIUX OLEHOK; O-,
0-, ®- U O-HOTalMK; CTAaHJAPTHBIE KJIACCHI CIOKHOCTH; SMIIUPUUYECKHE U3MEPEHUs (-
(EeKTUBHOCTH aJIFTOPUTMOB; HAKJIAJIHbIE PAacXObl aITOPUTMOB MO BPEMEHU U MaMSATH;
PEKYPPEHTHBIE COOTHOLIEHMSI U aHAJIU3 PEKYPCUBHBIX aJITOPUTMOB.

Crparerun anroputmoB. [lonHblil epedop; METO «pa3aensii U BIACTBYI»; «KaIHBIE»
aJITOPUTMBI; OIKTPEKUHT (1epeGop ¢ BO3BpaTaMM); METOJ BETBEH M I'paHMULL; 3BPUCTH-
YEeCKHI IMMOMCK; TIOUCK IO 00pasily, alropuTMbl 00pabOTKH CTPOK; aIrOPUTMBI allpOK-
CHUMALIUU YUCIIOBBIX (DYHKIUIA.

OcHoBHBIE aNTOpUTMBI 00padoTKH nHpopMaru. OCHOBHBIE alITOPUTMBI HaJl YHCIAMU;
aJITOPUTMBI TTOCJIE0BATEILHOTO M OMHAPHOTO MOUCKA; aJrOPUTMbI COPTHPOBKH CII0XK-
Hoct O(N*N) 1 O(N*logN); xem-pyHKINN 1 METOIbI UCKITIOYECHHUST KOJUTU3UH; Aepe-
Bbsl OMHAPHOT'O MOMCKA; Mpe/icTaBlIeHue TpadoB (CIMCKH U MATPUILIbI CMEXHOCTH); T10-
UCK B INIyOMHY M IIOUCK B IIMPHUHY; aJIFOPUTMBbI MIOMCKA KpaTyalIIuX MmyTel (aJropur-
MblI [eiikeTpsl u drnoiina); TpaH3UTUBHOE 3aMbIKaHue (anroput™m Dioiiia); anropuTMBbI
MIOCTPOEHUS MUHUMAJIBHOTO MOKpbIBatolero aepesa (anroputmsl [Ipuma n Kpyckana);
TOMOJIOTUYECKAsi COPTUPOBKA.

Pacnipenenennsie anroputMbel. Mojens NapajuieIbHOTO BBIITIOJHEHHS IPOTPAMMBI C
oOmiel MaMAThI0 M MOJENb Mepefadl COOOLIeHUI: OopraHu3alys NapajelbHbIX Bbl-
YUCJIEHUH Ha MPHUHIIMIIE KOHCEHCYCa U Ha OCHOBE BBIOOpA; METOJbI OIPE/EICHUS 3a-
BEPILEHUS apAJUIEIbHBIX BEIUUCICHUN.

OcCHOBBI TE€OpPUM BBIYUCIUMOCTH. KOHEUHBlE aBTOMATbHI; KOHTEKCTHO-CBOOOHBIE
rpaMMAaTUKH{; pa3peliuMble U Hepa3pelirMble MpoOaeMbl; HEBBIUUCINUMBIE (YHKINU;
npo0sieMa OCTaHOBA; IPUMEHEHUE HEBBIUYMCIUMOCTH.

b3.4

S3bIKM IporpaMMupoOBaHus

0630p AII. Ucropus AII; 0630p OCHOBHBIX HapaaurM HpOrpaMMHUpPOBaHMs (IIpole-
NypHasi, 00bEKTHO-OPUEHTUPOBAHHAS, (PYHKIMOHAIbHAS TTapaJuIMbl); pPOJIb TPAHCIS-
LIMY B IPOLIECCE TPOrPaMMHUPOBAHMS.

[Tpunuunsr pazpadorku AIl. Llenun n npuHIUNBl pa3pabOTKH; cOCOObI TUMH3ALUU B
SII; moxenu CTPYKTYyp JaHHBIX.

Buptyaneubele Mamusbl. [loHATHE BUpTyanbHOW MalllMHBI, HEpapXusl BUPTYalIbHbBIX
MallliH; MPOMEXYTOUYHbIE S3bIKH; MPOOJIEeMbl 0€30MaCHOCTH BBIIOJIHEHUHU MPOrpaMM-
HOT'0 KOJa Ha APYrod MalluHE.

Beenenue B TpaHcnsanuio. CpaBHEHHE NPOLECCOB KOMIWIISILIMKA U MHTEpIIpeTaluy; ¢a-
36l TpaHncisinuu Sl (mekcuueckuil aHanus, CMHHTaKCUYECKUH pa3dop, reHepaius Koja,
ONTUMU3ALMS); MAIIMHHO-HE3aBUCUMbIE M MAIIMHHO-3aBHCHMBIE ACIEKThl TPaHCIs-
LIMY; WCIIOIB30BAHHE MTPOLIECCOB TPAHCISILUK B IPOTPAMMHON MHKEHEPHH.

Bb3.5

APXUTEKTYpPa BbIYMCIUTEIbHBIX CHCTEM

[Mudposast oruka u MUppoBbie cucteMbl. OCHOBHBIE CTPOUTENbHBIE OJOKH (JIoTHYe-
CKHE 3JIEMEHTBI, TPUITEPhl, CUETUUKH, PETUCTPHI, MOJIYCYyMMATOPhI); JJOTUYECKHE BbI-
paKeHUs, TU3BIOHKTUBHO-HOPMAJIbHBIE (DOPMBI M X MHUHHMH3AIHS; MEKPETUCTPOBAS
nepenayda; GU3NUECKUE MPUHIUIBI paOOThI JIOTHUYECKUX DJIEMEHTOB (BpPEMEHHBIC 3a-
JEepKKHU Ha (QYHKIIMIO, HArPy304Hasi CIIOCOOHOCTD MO BXOJY U BBIXOAY).
[IpencraBieHue JaHHBIX HA MAlIMHHOM YpOBHE. BUThI, OaliThl U CII0Ba; MO3UIIMOHHBIE
CHUCTEMBbI CUHCIICHUS; MPEICTAaBICHUE YMCeN; Ynucia ¢ (UKCUPOBAHHON U IUIaBarolien
TOYKOM; MpEACTAaBICHUE B MPSIMOM M JIONOJHUTEIBHOM KOJAX; MpPEICTaBICHUE HEUYU-
CJIOBBIX JaHHBIX (KOJBI CUMBOJIOB, 'padUyecKue JAaHHBIC); MPEACTABICHUE 3aMUCe U
MacCHBOB.

MammHHas opraHu3aiys Ha acceMOIepHoM ypoBHe. [IpHHIMIBI OpraHU3alyu Maliu-
Hbl ¢oH HeiiMaHa; yCTPOHCTBO yIpaBiieHHsI, BEIOOPKAa KOMaH/, JEKOAWPOBAaHUE, WC-
MOJIHEHUE; CUCTEMbl KOMaHJl U TUIBI KoMaH[a (00pabOTKM JaHHBIX, YIPABIEHUS, BBO-
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Jla-BBIBOJIA); TIPOTPAMMHUPOBAHHE HA acceMOJIepHOM/MANIMHHOM S3bIKax; (opmaT ma-
IIMHHBIX KOMAaHJ; BUJbI aJpecaliy; BbI30B U BO3BpAT U3 MOAIPOrpPaMMbl, OpraHH3a-
LI1s1 BBOJIa-BBIBOJIA U IIPEPBIBAHUS.

ApxXHTEKTypa U opraHumsanus cucteM namsatd. CHcTeMbl IaMATH U UX TEXHOJIOTHYE-
CKHME OCHOBBI; KOJIMPOBAHUE, CKATUE U LEJIOCTHOCTh JAAHHBIX; HEpAPXUsl NaMATH; Op-
raHuzanusl ¥ paboTa IriIaBHOM mamsTu; Bpems oTkiuka (Latency), mukm mamsTH, mu-
pUHa MPOMYCKAHUS, PACCIOCHHME MaMATH; KEUI-MaMsITh U €€ NMPUMEHEHHE (aJpecHOe
oToOpakeHHe, pa3Mepbl OJI0KOB, MEXaHU3M 3aMEICHHUs U XpaHEHHs OJIOKOB); OTKa30-
YCTOMYHUBOCTH U HAJIEKHOCTD.

WuTtepdeiicsl u cBa3b. OCHOBBI BBOJIa-BbIBOJIA (TIPOTOKOJ YCTAHOBJIEHUS] COEAUHEHUS C
KBUTHUPOBaHHEM (pyKomoXaTuem), Oydepusanusi, MpOrpaMMUPYEMBIH BBOJ-BBIBOJ,
COOBITUITHO-YIIPaBIsieMblil BBOA-BBIBO/); MEXaHU3MBbI MPEPBIBAHUM (BEKTOPHI MpEphI-
BaHWI, NPUOPUTETHI, PACIIO3HABAHWE NPEPHIBAHMIA); BHEIIHSS MaMATh, (U3UUECKast
OpraHu3aiys, cucTeMa yIrpaBlIeHHs; IIHUHbI (IPOTOKOJIBI OOMEHa, apOuTpax, NpsMon
noctyn K namsati DMA); BBeieHrE B KOMITBIOTEPHBIE CETH; OJAECPKKA MYJIbTUMEANA;
RAID-apxuTexTypsl.

@dyHKUMOHANbHAsA opranuzanus. Apxurekrypa SISD; ycTpoiicTBo ympasieHue (amma-
paTHas U MUKPOIIpOrpaMMHasl peanu3alys); KOHBelep KOMaHJ; Mapajuleu3M Ha KO-
MaHJITHOM YpPOBHE.

[TapanienbHple M HETPAIULMOHHBIE apXUTEKTYypbl. BBenenne B apxurektypsl SIMD,
MIMD, VLIW, EPIC; cucronuueckue CTPYKTYpBl: CETEBBIE TOIOJIOTUU; CHUCTEMBI C
pa3fessseMoi MaMsIThIO; CBSI3bIBAHUE KAIIEH; MOJEIHU MAMSTH U UX COBMECTHMOCTD.

b3.6

OnepaumoHHbIe CHCTEMbI

00630p OC. Haznauenue u ucropust pazsutusi OC; ¢pynkuuu Tunmanorn OC; MexaHu3-
MBI TOAJIEPKKH Monenu KiueHT-cepep; OC Iuisi KapMaHHBIX KOMITBIOTEPHBIX YCT-
poiicTs; 3amaun pa3padotku OC (3PPEeKTUBHOCTH, POOACTHOCTH, THOKOCTH, ITEPEHOCH-
MOCTh, 0€30IIaCHOCTh, COBMECTUMOCTH); TpeboBanus k OC i moanep Ku Oe3omnac-
HOCTH, CETEBOM 00pabOTKH, MyJIbTUMEINA, OKOHHBIX HHTEP(HEHCOB.

[Tpuniuns! co3nanus OC. Meronsl crpykrypupoBanust OC (MOHOJIUTHAs peanu3arys,
MIOYPOBHEBAs AEKOMIIO3ULIMSA, MOAYJIbHBIN moaxon, MukposaepHas OC); mpoueccsl U
pecypchl; OHATHE MPUKIATHOTO MporpaMmHoro unrepdeiica (API); tpeboBanus npu-
JIO’)KEHUH U 3BOJIIOLMS TPOTrPAMMHO-ANIMAPaTHBIX CPEJCTB; Bonpock! opranuzanuu OC;
npepbIBaHus (METO/bI M pean3alis); MOHATHE MOJb30BaTEIbCKOI0 U CHCTEMHOIO CO-
CTOSIHMSI, MEXaHU3MBI 3aLUTHI, IEPEX0]] B PEKUM CUCTEMBI (A1pa).

[MTapannenenu3m. CocTosiHUSL U AMArpaMMbl COCTOsIHUS; cTpyKTypsl OC (crucku ro-
TOBHOCTH, OJIOKH YIIPABJICHHS MPOIECCAMH); AUCTICTYEPU3AIUS U TIEPEKITIOUCHIE MEXK-
JIy KOHTEKCTaMH; POJIb PEPhIBAHUI; MTapajieIbHOE UCTIONTHEHUE; TPodiieMa B3aHMHO-
ro UCKIIIOUEHHS M €€ PEIICHHS; B3aMHasl OJIOKMPOBKA (JIEAJIOKH): MPUYMHBI BO3HHK-
HOBEHHS M YCJIOBHS, METO/IBI PEIOTBPAIICHNS; OCHOBHBIC MOJICIT M MEXaHU3MBI (Ce-
Madopbl, MOHUTOPHI, TIEPEMEHHBIE YCIIOBHH, PaHIEBY); 3a/Jada B3aMMOJCHCTBHS IIO-
CTaBUIMKAa M TMOTPEOHTENss M CHUHXPOHHU3AIMS MPOLECCOB; MYJBTHIIPOIECCHPOBAHHE
(umkmmaeckuit onpoc (spin-locks), mOBTOpHas BXOIUMOCTB).

HJIaHI/IpOBaHI/Ie n JUCIICTYCPpU3aAIUsL. CraTtudeckoe u AUHAMHUYCCKOC TUIAHUPOBAHUEC,
IJIAHUPOBUIMKH U MCTOABI INIAHUPOBAHHWA, MPOLCCChI U HUTH, TYIIMKH, PCIKUM pPCajib-
HOT'O BpCMCHU.

VYupasnenne namaTeio. O030p BHIOB (PU3UYECKONW TaMSATH W allapaTHBIX CPEACTB
VIPABJICHUS TAMATBHIO; TIEPEKPHITHE MaMSITH, TMOJAKAYKa, (parMeHTalus W 3arpyska
pas3zeiiaMu; CTpaHWYHAs M CETMEHTHAsI OPTaHU3alus MaMsATH; METObI Pa3MEIICHHS H
3aMeneHus: 0JI0KOB MaMsTH (CTPaHUI/CErMEHTOB); paboyee MHOXKECTBO; «ITPOOYKCOB-
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ka namsti» (thrashing); kammpoanue (caching).

Bb3.7

TexHosoruu 0a3 TaHHBIX

Nudopmanmonnsie cucrembl (UC). Hasznauenne u ucropust UC; mHPOpMAIHOHHO-
nouckoBbie cucteMbl (IS&R); obmactu npumenenns VC; HakorieHHe U MpecTaBie-
HUEe HMH(OpMaIMK;, aHaIW3 W HMHJIEKCAIHs; TOUCK, BBIOOpPKA, CBS3bIBAHWE, HABHIa-
1S ; KOH (U CHIIMATBHOCTD, IEJIOCTHOCTh, 0€30MacHOCTh W 3allUIIEHHOCTb, COXpaH-
HOCT; MaclITabOMpPyeMOCTb, TPOU3BOIUTEIBHOCTD, 3PPEKTUBHOCTD.

Cuctmbl ynpasienns 6a3zamu qanubsix (CYBJ). Uctopust passutus CYB/I; ocHOBHBIE
komnoHeHTbl CYB/l; dynkmun CYBJI; apxurekrypa CYBJl 1 He3aBUCUMOCTH Hpe-
CTaBJICHUS JJAHHBIX; S3bIKH 3a1pocoB K b/I.

Mopnenu naHHbIX. MoaenupoBaHuE AAHHBIX; KOHIENTyajdbHble MOJETH (CYIIHOCTb-
CBs3b,  yHH(UIUMpOBaHHBIM  s3bIk  MogenupoBanms — (UML));  oObekTHO-
OpUEHTUPOBAHHASI MOJIENb; PEJISIIIMOHHAS MOJIENb.

b3.8

KOMHLIOTeprIe CceTn

Brenenue B ceTeBy10 00pabOTKy TaHHBIX

Hctopus KC u cetn VHTEpHET; ceTeBble apXUTEKTYpbl; 00JacTH ceTeBor 00paboTKU
JAHHBIX (KOMIIBIOTEPHBIE CETH U MPOTOKOJIBI, Paclpe/ieleHHbIe CUCTEMBbl MYJbTUME-
IMa, pacmpezeneHHas o0pa0oTKa JaHHBIX, MOOMJIbHAs M OecrpoBojHas oOpaboTka
JTAHHBIX).

Casizb u KC

CeteBble CTaHIApThl U OPraHU3ALMU CTAHJAPTU3ALMM; 7-ypOBHEBas HTAJOHHAs MO-
nenb ISO u ee cpaBuenue ¢ mozaensio TCP/IP; kommyTanus KaHajaoB U KOMMYTAIHs
[IAKeTOB; MOTOKM M JelrarpamMmbl; (U3NYECKUH YPOBEHb (TEOPETHUYECKHE OCHOBBI,
cpela mepenayd, CTaHIApThl); YPOBEHb 3BEHA JAaHHBIX (KaJpHpOBAaHUE, YIpaBICHHE
OLIMOKAaMH, yIpaBJIeHHUE OTOKOM, IPOTOKOJIbI); MEKCETEBOE B3aMMOJAEHCTBHE U Map-
mIpyTU3alus (AITOPUTMBI MapIIpyTH3alKd, KOMIUIEKCHPOBAaHHE CETeH, yIpaBlieHHE
Heperpy3Koi); CepBUCHI TPAHCIIOPTHOTO YPOBHs (YCTaHOBIIEHUE COEIMHEHUS, ONITUMHU-
3a1usl POU3BOJAUTEIBHOCTH).

CeteBast 6€30MaCHOCTh

OcHOBBI KpUNTOTrpaduu; anropuTMbl CHUMMETPUYHOTO UIM(POBAHUSA; aITOPUTMBI
MHU(POBAaHUA C OTKPBITBIM KJIIOUOM; MPOTOKOJIBI ayTEHTU(PUKALUN; FIEKTPOHHAS LU}-
pOBasi MOJMKCh; IPUMEPBI UCIIOTIB30BAHUS CPEACTB CETEBOI 0€30MacHOCTH.

Web kak mpumep o0paboTKH ¢ apXUTEKTypOr KIMEHT-CEPBEP

Web-texnonoruu (cepepHsie nporpammsbl, CGI-unTepdeiic, CKpUNTB CO CTOPOHBI
KJIIMEHTCKOM YacTH, TIOHATHE aruleTa); XapaKTepucTuku Web-cepBepoB (yIpaBiieHHE
daitnamu 1 10cTynoM, GyHKIIMOHAILHOCTH OOIIEH CepBEPHO-OPHEHTUPOBAHHOMN apXu-
TEKTYphl); (QPYHKIMM KIMEHTCKUX CHCTEM; B3aMMOCBS3b KIMEHT-CEPBEP; MPOTOKOJIBI
Web; cpencTBa moanepKKu Co3laHus CalToOB U yrpasieHus Web-cuctemamu; paspa-
00Tka WH(OPMAIMOHHBIX cepBepoB B ceTu HHTepHeT; myOnukamus wHOOpPMAIUU U
Web-npunosxenus

b3.9

IIporpaMmMHasi MHKEHePUS

[Tpoueccrr mporpammuoro obecneuenus (I10)

Mogenu u npoueccsl xu3HeHHOro nukia [10; Mogenn OueHKH 3pesiocTH MPOIECCOB
I1O; meTpuku npoueccos I10.

TpeboBanms k [10 u cnenudukanys TpedoBaHm

W3Bneuenne TpeOOBaHMIA; METOIbI MOJCTUPOBAHMA ISl aHalu3a TpeOoBaHUil; (yHK-
[MOHAJIbHBIE U HE(PYHKIMOHAIbHbIE TPEOOBAaHUS; MPOTOTUIHPOBAHUE; OCHOBHBIE MO-
HATHS METOJI0B (hopMaJIbHOW crieln(UKAITUH.
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Pazpabotka I1O

OcHoBHbIe MOHATHS W TpHHIMIBI pa3padotku I10; apxurekrypa I1O; cTpykTypHas
pa3paboTka; OO0BEKTHO-OPMEHTUPOBAHHBIA aHaMM3 W pa3paboTka; KOMIIOHEHTHO-
6asupoBaHHas pa3paboTka; pazpadbotka [10 a1 mOBTOPHOTO MCHIOIB30BAHUSI.
Atrecranus (validation) ITO

[TnanupoBaHue aTTECTAIMOHHOTO TECTHMPOBAHMS; OCHOBBI TECTUPOBAHUS (IIPOCKTHPO-
BaHUE M IE€HEepalliu TECTOB, MPOLIECC TECTUPOBAHMS); TECTUPOBAHUE 110 METOIY «uep-
HOTO SIIIHKA» U METOIy «0esoro suKay; TECTUPOBaHUE MOYJIEH, HHTETpalus MOIy-
Je W TpOoBEpKa MPABWIBHOCTH HMHTETPAIMH, TECTHPOBAHWE CHCTEMBI; OOBEKTHO-
OpPUEHTUPOBAHHOE TECTUPOBAHUE; NHCTIEKTUPOBAHUE.

PazButue [10

Conposoxaenue I10; cBoiictBa compoBoxkaaemoro [10; peumxkxunupus I10; nacne-
nyemebie (legacy) cucTeMbl; TOBTOPHOE MCIIONIB30BaHKE U TiepeHocuMocTsh [10.
VYnpasnenue npoekrom 110

VYrpasnenue KoMaHAONW MpoeKTa (MPOIECChl MPOEKTa, OpraHU3aIMsl KOMaH/Ibl U MPHU-
HSTUE PEUICHHM, pacpeieieHUue posieil U OTBETCTBEHHOCTH, OTCIICKUBAHIE COCTOSHUS
npolecca, pelieHue MmpodieM B KOMaH[E); IUIAHUpOBaHUE paldOT; METOMAbI OLIEHKU
CTOMMOCTH TpPOEKTa M H3MEpPEHHUs XapaKTepucTHK kadectBa [1O; aHann3 pHCKOB;
yIpaBjieHue KOHQUTypalusMu; yIpaBieHUEe KauyeCTBOM; CPEICTBA MOIACPKKU YIIpaB-
JICHUSI TIPOSKTOM.

Cpensl 1 cpeACTBa OAIEPIKKU

Cpena mporpaMMHpOBaHHS; CPEACTBA MOJAEIHPOBAHUS Ui pa3pabOTKU U aHaIu3a
tpeboBanuii I10; cpencTBa TECTHPOBAHUS; CPEACTBA YIPABICHHS KOHQUTYpPAITUSIMH;
MEXaHHU3MBI JJI1 MHTETPaIliH CPEACTB.

b3.10

I/IHTeﬂﬂeKTyaﬂbele CHUCTEMBI

OcHosHnble acniekTsl UC

VckyccTBEeHHBIN MHTEIUIEKT, UCTOPHs Pa3BUTHA; oOmue Bompockl (TecT ThropuHra,
«kHTaiickas koMHaTa» CHpia), STHUYECKUE ACHEKThl; OCHOBHBIC OIPENENICHUS; MOJe-
JMPOBAHUE TOBEJECHUS U NPOLECCOB MBIIIJICHHUS YelOoBEeKa; MOJAEIMPOBAHUE OKpY-
JKAFOIIIEr0 MHUpPA, POJIb IBPUCTHUKH.

[Touck pemenus 3agau

[TpocTpaHCcTBO TIOMCKA PELICHUI; METO/BI MOJIHOTO TMepedopa (MMOUCK B IIHUPHHY, TI0-
UCK B ITyOMHY — C OTpaHUYEHHUEM Ha IIyOMHY U C TOCTENEHHBIM YBEIUYEHHUEM IyOu-
HBI); METO/bI 3BPUCTUYECKOTO MOWCKA (OLEHOYHBIE (YHKIMH M HMX HCIIOJIb30BaHHE,
METOJ PAaBHBIX LIeH (ANropuT™M JeHKCTphI), aropuT™M A* U €ro JOIyCTUMOCTh); UTPBI
C IIByMsI UTpOKaMH (METOJl MHHHUMAKca, ajb(a-0eTa-nporeaypa); IOUCK C yU4eTOM Or-
paHuueHu# (OPKTPEKUHT, JTOKATbHBIE METOIBI).

IIpencraBnenue 3HaHUNA ¥ MOACIIUPOBAHUE PACCYKACHUN

O0630p JOTUKU BBICKA3bIBAaHMS U JIOTMKHM MPEIUKATOB; METOJ| PE30JIIOLUU M Jl0Ka3a-
TEJBCTBO TEOPEM; HEMOHOTOHHBIM BBIBOJ; BEPOSITHOCTHBIC PAaCCYXICHHS, Teopema
baiieca.

b3.11

Komnbrorepuast rpaguka

OcHoBHI yenoBekoMamuHHOTO B3anmozeicTeus (HCI)

OpronomuuyHocts HCI; uenoBekoMammuHHOro B3auMmonencTBus; okpyxenue HCI
(cpenctBa B3auMoAeUCTBUS; TUnepMenua 1 Web, cpeacTBa CBs3M); pa3paboTKa U pas-
BUTHE CHUCTEM, OPUEHTUPOBAHHBIX HA I0JIb30BATENs; MOJENIN MOJb30BaTeNsl (BOCIIPH-
ATHS, MOHUTOPUKH, MBIIIJICHUS], B3AUMOAECHCTBUSI, OpPraHnu3aluy padoThl, aanTaluu K
MHOTr000pa3uio); IPUHIMIIBI Pa3paboTKH yA00HBIX nonb3oBaTenbckux HCI; kpurepun
Y TIPOBEPKA JIETKOCTH HUCIOJIb30BaHUS.

OCHOBHBIE METO/IbI KOMIIBIOTEPHOW IpaduKu
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Hepapxwuueckas opranusanus rpaduueckoro I10; mcnonb3oBaHne rpad@UuecKuX HH-
Tepdeiico; nBetoBbie Moaenu u cuctemsl (RGB, HSB, CMYK); onHopoanbie koop-
JTVHATHL, aQUHHEBIE TIpeoOpa3oBaHus (TIOBOPOT, CABHUT, MAaCIITAOMPOBAHKE); MATPHIIBI
npeoOpa3oBaHuil; OTCEUCHHE.

['padmaeckue cucTeMbl

[TonsiTe pacTpoBOl M BEKTOPHOM rpaduku; BUACOAUCIUICH; (HU3MUYECKUE U JIOTHYe-
CKH€ yCTpOMCTBA BBOJIA; MPUHIUIIBI pa3pabOTKu TpauueCcKUX CUCTEM.
HuTepakTBHAsE KOMITbIOTEpHAs Tpaduka

[{BeToBOCIIpUATHE, B3aUMOCBS3b LIBETOB, LIBETOBBIE MAJIUTPbI; CTPYKTypU3aLMs H30-
OpaxkeHuii; MmoauduKanus n3oopaxeHuit ans 3¢ HEeKTUBHOTO 0TOOPaKEHUS HA YCTPOA-
CTBa BBIBOJIA; MCIIOJIL30BAHME TEKCTOBOM HMHGOPMAIIMU B HM300paKEHUSX; OOpaTHas
CBS3b C MOJI30BATEJIEM MPH BHIMOJTHEHUH TpaUIECKUX ONEepalni.

b3.12

CounanbHble U 3THYecKkue Bonpocsl UT.

Uctopus UT. Mup B 1OKOMIBIOTEPHYIO 3pY; UCTOPUS pa3BUTHUs KOMIbIOTEpOB, 110,
ceTeBoii TeneodopadboTku; muoHeps! UT.

Bmusnue UT Ha coumanbHblie iponecchl. Bimsinue UT u TenekoMMyHUKaNnii Ha COLU-
aJIbHBIE TIPOLECCHI; POCT ceTH MIHTEepHET, opraHu3anus yrnpasicHHs ceTbio MIHTepHET U
JIOCTyIIa K €€ pecypcaM; MEXKIyHapOJHOE COTPYAHMYECTBO M MEKIOCYIapCTBEHHBIE
I'PaHULBL.

AHanm3 3THYecKux npoodsieM u HopM. OleHKa acreKTOB MpOoQecCHOHATBHON JesITelb-
HOCTH C MO3UIMH ITHKH; MOHMMaHUE COLMAJIbHBIX acnekToB pa3pabotku I10; yuer
BO3MOJKHBIX ITOCJIEICTBUI U PEABHBIX LICHHOCTEH.

[TpodeccuonanbHass OTBETCTBEHHOCTh U IMpoeccHOHalbHas 3THKa. OOILIeCTBEHHBIE
[IEHHOCTH M 3aKOHBI 3TUKHU; CYIIHOCTh MPO(ECCHOHATN3MA; CTYIICHH MPOPEeCCHOHATb-
HOM MOJATOTOBKH M UX OLIEHKA; POJIb MPO(HECCHOHANIOB B COLMAIBbHBIX MPOLIECCax; yBe-
PEHHOCTH B OyAyIleM; STHYECKHE KOAEKChl U UX ocyiecTBieHue Ha npaktuke (IEEE,
ACM, SE, AITP u mnp.); HeroBepue U JUCKpUMHUHALUSA; BceoObemTtomas nHpopMaTH-
3alMs U IOBCEMECTHOE Hcronb3oBanue UT.

Prcku 1 OTBETCTBEHHOCTh KOMITBIOTEPHBIX CUCTEM. PHCKH, CBA3aHHBIE C IPUMEHEHHU-
€M KOMIIBIOTEPHBIX CUCTEM; MPUMEPHI 0TKA30B U HapylieHus oe3onacHoctu 110; mpo-
O1eMbl, CBA3aHHBIE CO C0XKHOCTHIO [10; ynpaBieHne puckaMu U OLIEHKa PUCKOB.
WuTtemnektyanpHast cOOCTBEHHOCTh. OCHOBBI HHTEIUIEKTYaJIbHOW COOCTBEHHOCTH; TIpa-
Ba COOCTBEHHOCTH, MAaTEHTHI, KOMMepdeckas TaiHa; muparctBo I1O; mareHTOBaHMe
[10; unTennexTyanpbHas COOCTBEHHOCTh U MEXKYHAPOIHOE MPaBo.

YacTHast )KU3Hb U TPaXJTaHCKUE CBOOOJBI. DTHYECKME M 3aKOHOJATENIbHbIE OCHOBBI
JTUYHOW 0e30macHOCTH; KOH(HICHIMAIBHOCTh TEpCOHaIbHON uH(popManmu B BJI;
TEXHOJIOTUYECKUE PELIeHUs JUIsl oOecredeHus: KOH(PHUISHIMAaIbHOCTH; CBOOOa caMo-
BBIPOKEHUS B KHOEPIIPOCTPAHCTBE; BIUSHIE HA HHTEPHAIIMOHAIBHOCTD KYJIBTYPBHI.

b3.13

be3onacHoCTh KU3HeAEATEIbHOCTH
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I[IpumepHas nporpamMma AUCHUILTHHBI

«MATEMATHYECKHH AHAJIU3. 1 KYPC »
1. AHHOTAITHA KYPCA «MATEMATHYECKHH AHATH3 1 KYPC »

Ilenvro Kypca siBnsieTcss W3y4y€HUE METOJOB, 3a7a4 MU TEOPEM MATEMAaTHYECKOrO aHalu3a, HUX
MPUMEHEHHE K PEIICHUIO0 3a/1a4 MPUKJIaJHON MaTeMaTUKU U UHPOPMATHKH.

OCHOBY JaHHOTO Kypca COCTaBISAIOT AU HepeHInalIbHOEe U HHTETPaTbHOE UCUUCIICHUE (QYHKIMNA
OJTHOHM mepeMeHHOH, a Tarke auddepeHnraIbHoe HCUUCIeHNe QYHKIMHA HECKOJIbKUX MEPEMEHHBIX H
TEOPHsI BELIECTBEHHBIX YMCIOBBIX PSIJIOB.

B nepByto wacTts kypca (1 cemecTp) BXOAWT MOCTPOCHUE TEOPHH BELICCTBEHHBIX YMCEN, ONpee-
JI€HWE W M3YYECHHE OCHOBHBIX CBOMCTB MPEAETIOB YUCIIOBBIX MOCIEI0BATEIILHOCTEH, ONpeesieHHe U pa3-
BUTHE TOHATHS Tpenena (PyHKIUU OJHON NMEepeMEHHOH M CBS3aHHOTO C HHUM IOHATHS HEMPEPHIBHOCTH
(GyHKIMH, ONpeneeHne MOHATHI TPOU3BOJHON M MEpBOOOPa3HON OT (PyHKIMHM OJHON NMEepeMEeHHOH U
obocHoBaHue GopMys U mpaBwi Iu(GEepeHIIMATBPHOTO U UHTETPAIIBHOTO UCYHCIeHnH. Ha ocHOBe m3y-
YEeHHOT'0 MaTepuaa pacCMaTPUBAIOTCS TMOHATHS JIOKAJILHOTO SKCTpeMyMa (pyHKImH, neperuda e€ rpadu-
Ka, aCUMIITOT rpauKa U CIIocOObI X OThICKAaHMA. PaccMaTpuBaeTcs aaropuT™ OTHICKaHHS HAWOOJIBIIEro
(HauMeHbIIero) 3HaYeHHus (QYHKIMM HAa MHOXKECTBE, a Takke OOINas cxeMa TIOJHOTO HCCIIEIOBaHUS
GbyHKIMHM ¥ TocTpoeHus e€ rpaduka.

Bo BTOpyio yacte Kypca (2 ceMecTp) BXOAUT MOCTPOCHUE TEOPUU OIPEACTIEHHOr0 MHTErpasa,
MpUOIMKEHHBIE METOBI €r0 BHIUMCICHUS U T€OMETpUUYECKUE IPUIIOKEHUS (OIpeieJIeHHe U BHIYUCTICHHE
JUITMHBI IyTHU KPUBOM, TUIOImaael 1 00bEMOB Pa3IUUHBIX reOMETpUieckux (uryp). BBonutcs nonsarue o
HecoOcTBeHHBIX nHTerpanax | u Il poga u u3yyarorcs UX OCHOBHBIE CBOMCTBA, MPU3HAKU CXOJUMOCTH H
npaBuia BeraucieHus. OnpenensitoTcss OCHOBHbBIE OHATHS U CTPOUTCS Teopus AuHepeHInanIbHOro 1c-
yyucleHus: sl GYHKIMM HECKOJIbKHUX MEPEeMEHHbIX. BBOIATCSA MOHATHS O HESBHBIX (QYHKUHUAX OIHOM U
HECKOJIbKUX MEPEMEHHBIX U W3YyYalOTCS YCIOBUS UX CYIIECTBOBAHMS, €MHCTBEHHOCTH U JU(QepeHIIn-
pyemocTH. PaccMaTpuBaroTCsi MOHATUSL YCIOBHBIX U 0€3yCIIOBHBIX JIOKATbHBIX SKCTPEMYMOB (yHKIUIH
HECKOJIbKUX MEPEMEHHBIX U CIOCOObI X OThICKaHMs. M3y4yaeTcss Teopus BEIIECTBEHHBIX YHMCIIOBBIX psi-
JIOB, 1 PaccMaTpHUBAIOTCS CBSI3aHHbIE C HUMU MOHATUS OECKOHEUHBIX MPOU3BEICHUI U IBOMHBIX YUCIIO-
BBIX PSJIOB.

2. MECTO JUCHHHIIVIMHBI B YYEFHOM IIVIAHE.

B pe3ynbraTe u3yueHus: AUCUUIUIMHBI CTYIEHT JTOJIKEH:

3HaTtL M YMETH NIPUMCHATH Ha IIPAKTUKE OCHOBHBIC METOIBI MATEMATUYCCKOT'O aHAIMN3a

YMETDH IIOHUMATh U NPUMEHATH HAa MMPAKTUKEC KOMIIBIOTCPHBIC TEXHOJIOIMKU JJIA PECIICHUA Pa3JIMYHBIX
3aga4 MaTCMaTU4YCCKOIro aHajinsa,

BJIAACTb HABbIKAMU PCHICHUA MPAKTHYCCKUX 3a/la4 MAaTEMATUYCCKOI'O aHaJIn3a

OO0s13aTenbHbIN Kypc A CTYIeHTOB 1 Kypca,
yutaercs B 1 u 2 cemectpax (Huxn EMH]),
Jlexunu — 102 vaca, cemunapsl — 102 vaca,

3auéT 1 5K3aMeH B 1 cemecTpe, 3a4ET U SK3aMEH BO 2 CEMECTPE,
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3a Kypc oTBeuaeT Kadeapa oOIIei MaTeMaTHKH,
ABTOpBI IporpaMmbl: akageMuk Winbun B.A., nouent ®omenko T.H.,

Jlextop 2008/09 yue6. roga: gorenT @omenko T.H.

3. CONEP/KAHUE TUCLHIHIIVIMHBI.

Hepelteub pa30eﬂoe Kypca (6 mom qucjsie nepedeHb mem CeMUHAPCKUX 3aHAMUI,
npu Ha-luuuu onucaHue npaKkmukKyma, meomuyma).

3.1 JEKIIHHU, I CEMECTP
1. BemecTrBeHHEIE YHCTIA

Beenenue. HpCI[MeT MaTeMaTH4decKoro aHammsa. EcTecTBo3HaHNE KaK NCTOYHHK OCHOBHEBIX IIO-
HATHI MaTeMaTHYEeCKOI'0 aHaI13a.

Teopusi BelmecTBEHHBIX YHCe]d. DJIEMEHTHI TEOPUH MHOXECTB. UMCIIOBBIE MHOXKECTBA, HATYy-
paJII:HI:Ie, OCabIC, paLII/IOHaJII:HbIG qucia. H€06XO,Z[I/IMOCTI> pacmnpeHHﬁ MHO>KECTBaA paLII/IOHaJILHI:IX qu-
cen. BemectBenHoe uncio kak OeckoHe4Has aecsTHaHas 1poOb. [TonsTHe o yucnoBor ocu. CpaBHEHHE
BellecTBEHHBIX yrces. CyIiecTBOBAHME TOUHBIX TPaHEl Yy OTPaHUYECHHBIX YUCIIOBBIX MHOXECTB. Apud-
METHKA BEIIEeCTBEHHBIX uncesl. IIoHsaTHe CUETHBIX U HECUETHRIX O0€CKOHEYHBIX MHOXKECTB, MX HEIKBHBA-
JICHTHOCTG. HeC‘-IéTHOCTB MHOKECTBA BCIICCTBCHHBIX YHUCCII. HOHHTI/IG O INOJIHOTC YHUCIIOBOT'O MHOKECTBA
OTHOCHUTEJILHO 33JJaHHBIX MPaBUJI U CBOMCTB. [1oJIHOTAa MHOYKECTBA BEIIIECTBEHHBIX YHCET.

2. IIpenen ync/10Bo# MOCTEA0BATEIBLHOCTH

IMocnenoBaTeIbHOCTH BellleCTBEHHBIX YHCeN, MOHATHe mpeaesa. [loHsaTHe 0 YKUCIOBOM TIO-
cnenoBatenbHOCTH. OrpaHUYCHHBIE, HEOTPAHUYCHHBIC, OECKOHEUHO Mallbie U OECKOHEYHO OOJIBIIHE IO0-
cnenoBarenbHOCTH. [Ipenen mocnenoBarenbHOCTH. CBOMCTBA CXOAIINXCS YUCIOBBIX MOCIIECIOBATEIHHO-
cteit. Kputepuit Komu cxonumoctu nocnenoBatenbHOCTH. CXOIUMOCTh MOHOTOHHBIX MOCIEAOBATEb-

[IPN4)

Hoctel. Uucno “‘€” kak mpeaen MOHOTOHHOM MOCJIeI0BATEIbHOCTH.

YacTuuHble Npeeibl MocjieqoBaTeJbHOCTU. [IpeaensHbie TOUKM (YacTUYHBIE TMPEAETbl) MO-
CJIE0BAaTEIbHOCTH U MPEIEIbHBIE TOUKM YHCIOBOrO MHOXKeCTBa. Teopema bosbrano—BeliepmTpacca o
CYIIECTBOBAHUM YaCTHYHOTO TpefeNia y OrpaHUYCeHHON MOCIeI0BaTeIbHOCTH. Teopema O CyIecTBOBa-
HUU BEPXHETO U HUKHETO MPEACIIOB Y YHCIOBOM MOCIEI0BATEIHLHOCTH.

3. IIpenes u HenpepbIBHOCTH (PYHKIIUM OHOM IepeMEeHHOU

IIpenen ¢pyHknuu ogHOM BellecTBeHHON mepeMeHHON. OTOOpaXXeHUsI MHOXKECTB, B TOM YHUCIIE
B3aMMHO-OHO3HauHble. [loHATHE O (QYHKIMU KaKk OJAHO3HAYHOM OTOOPaKEHHWU YHUCIOBBIX MHOYKECTB.
Crnoco6s! 3amanusa pyukmuit. [Ipenen (mpeaenbHoe 3HaYeHUE) PYHKIMU B TOUKE — onpeaenenus mno Ko-
i ¥ 1o ['efiHe 1 ux SKkBHUBaIeHTHOCTh. OTHOCTOpPOHHUE Tpenenbl. Pacimmpennas yucnoBas ock. [Ipene-
76l pyHKIMNA B OECKOHEYHO YAAIEHHBIX TOYKAaX W OCCKOHEUHBIC mpezenbl. CBoCTBa (YHKIUH, UMETO-
umx (koHewHsle) mpenensl. Kpurepuit Ko cymectBoBanus npenena Gynkuuu. OrpaHideHHbIE, HEOT-
paHUYeHHBbIE, OECKOHEYHO Majible, OCCKOHEYHO Ooibiine (YyHKIMH. ACHMITOTHYECKOE CpaBHEHHE
¢bynkiuit. CumBonel — o-manoe, O-6ombinoe, O*(O-00nbi0e co 3BE3I0UKON).

HenpepbIBHOCTh (PYHKIIMH B TOUKe U HA MHOKecTBe. [IOHSATHE O HEMPEPHIBHOCTH (PYHKIUHU B
touke. Touku pa3pbiBa GyHKUMU U MX Kiaccupukanus. Cyneprno3unus QyHKUui (ciaoxHas QyHKIHS).
HenpepbIBHOCTH CyTIEeprio3ulMA HENpPEephIBHBIX (GYHKIMK. JIOKalbHBIE CBOMCTBA HENMPEPHIBHBIX (PYHK-
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uuii. HenpepriBHOCTh (yHKIIMKM Ha MHOXkecTBe. CBoiicTBa (yHKIMI, HEMPEPHIBHBIX HA 3aMKHYTOM OT-
pe3ke. 2 Teopembl Beltepmrpacca. IloHsaTHe 0 paBHOMEPHON HEMPEPHIBHOCTH (PYHKLMU HA MHOKECTBE.
Teopema Kantopa o paBHOMEpHOW HENMPEPHIBHOCTH (PYHKIMHM HA 3aMKHYTOM OTpe3ke. MOHOTOHHBIE
¢yukuuu. [Tonstue 06 oOpatHol ¢yHkunu. CyliecTBOBaHHE OAHOCTOPOHHUX IMPEIEIOB Y MOHOTOHHBIX
GyHKIMA. YCIIOBUS CYIIECTBOBAHUS M HEMPEPHIBHOCTH 00paTHOW (yHKImuU. [lepBrlii 1 BTOpoii 3ameda-
TesbHbIE Tpezesbl. OCHOBHBIE CBOMCTBA MPOCTEHIINX 3JEMEHTAPHBIX (QYHKUUH U X HENPEPHIBHOCTD.

4. JAu¢depenunpoBanne pyHKIUI 0HOI epeMeHHOM

IIpousBoanbie u 1 depeHHAIBLI TEPBOTO U BhICIIUX NOPAAKOB. [IponsBognas GyHKIUN B
TOUKe, €€ reoMeTpruueckuil U pusndeckuit cmpici. [lonstne nuddepeHunpyeMocTH PyHKIMUA B TOUKE U
cyuiectBoBaHue npous3BogHOU. [lepsbrit quddepennuan pynkuuu. Cessp nupdepeHIupyeMoCcTd U He-
npepsIBHOCTH QyHKIMHU B Touke. [Ipom3BoaHbie U muddepeHransl CyMMBI, IPOU3BEICHHSI, YaCTHOTO
nByx ¢yHkuuid. IlpousBonHas cioxHOW (QyHKIMM M MHBAPUAHTHOCTH (POpMBI 3amucu nepBoro audde-
penimana. [IpousBogHas oOpatHOM (yHKUMM W (YyHKLUMH, 3aJaHHOW NapameTrpudecku. [Ipon3BoaHbie
MPOCTEHUIINX 3JIEMEHTAPHBIX (PYHKIUIA.

®opmyna Jleitbnuma. I[Ipumepsl MpPOM3BOAHBIX BBICHIMX MOPSAJKOB HPOCTEMIINX 3JIEMEHTAPHBIX
GbyHKIU.

IIpuMeHeHne MPOU3BOAHBIX /ISl MCCJIeI0BaHUs cBOMCTB pyHkumii. Bo3pacranue u yobiBanue
¢byHkiuu B Touke. JlokanbHbIM 3kcTpeMyM QyHKIHH. HeobxonuMoe yciaoBHe CyIIeCTBOBAHUS JTOKAIbHO-
ro skcTpemyMa muddepermupyemon GyHKuu. Kpurepuit HeCTporoit u 10CTaTOYHOE YCIOBHE CTPOTOM
MOHOTOHHOCTH auddepentupyemoit pynkmuu. Teopemsr Pomns, Jlarpanxka, Komu. CneactBus us teo-
pewmsl Jlarpanxa. [Ipasuna Jlonurans packpsitusa Heonpenen€éHnocrel. @opmyina Teitopa. BelpaxeHue
ocTtaTouHoro uieHa B gopmyne Teitnopa B obmieit popme Illnémunbxa-Pomia, a Takxke B popmax Jla-
rpamxka, Kommu u Ileano. ®opmyna Makmopena. [Ipumepsr pasnoxkenuss mo (opmyne Teiinopa-
MakmopeHa 3JeMEHTapHBIX (YHKITHIA.

5. HNuTerpupoBanue pyHKIUH OJHOH NepeMeHHOMN

[Tonsitne nepBooOpasHoi (yHKIMKU. CBsA3b onepauuit JuppepeHIUPOBaHUS U UHTEIPUPOBAHMUS.
OCHOBHBIE METO/Ibl BBIUMCIIEHHSI HEONPEAEIEHHOIO MHTErpaja: METOJl MOACTaHOBKU (3aMEHa MepeMEH-
HOM), MHTETPUPOBAHUE 10 YacTsAM. VIHTerpupoBaHUe pallMOHAIbHON (YHKLIUHU MyTEM pa3jioxkeHus e B
CyMMy mpocTedmmx apodeit. MHTerpupoBanue HEKOTOPHIX UPPAMOHAIBHBIX BBIPAKEHUN — ITOACTAHOB-
K1 Oilepa, TPUTOHOMETPUYECKHE M JPYrHe IOACTaHOBKH. VHTErpupoBaHHME TPHUTOHOMETPUYECKUX
(GyHKIMN — yHUBEpCaJIbHAs TPUTOHOMETPUYECKAs MOJICTAHOBKA, IPYTHe MOACTaHOBKH.

6. HccaenoBanue GpyHKIHMHU M MOCTPOEeHHUE €€ rpaduka

JlocTatounble ycnoBHs CYLIECTBOBAaHMS JIOKAJIBHOTO 3KcTpemyMa (yHkimu. KpaeBbie 3kcTpe-
MyMbl. O01mIasi cxemMa OThICKaHUS HauOOJbIIEeT0 (HAMMEHBIEro) 3HaYeHusI (yHKIIMA HA 3aMKHYTOM OT-
peske. HanpaBnenue BemykiiocTu rpaduka GyHKIuU. JlocTaTOUHBIC YCIOBHS BBITYKIOCTH BBEpX (BHU3)
rpaduka ¢ynkuuu. [lonsarue Toukn nepernda rpaduka ¢pyHkuun. JlocTaTouHbIE yCIOBHS CYIIECTBOBA-
Hus nepern6da rpaduka GpyHkiun. BepTukanbHble ¥ HAKIOHHBIE aCUMIOTOTH Tpaduka GYHKINHU, UX OThI-
ckanne. OOmas cxema uccienoBanus GyHKIUN U TOCTpoeHus e€ rpaduka.

3.2 JIEKIJHUH, Il CEMECTP
7. Onpenenénnpiii uHTEerpas Pumana

Onpenenénnbiii (codcTBeHHbINH) HHTerpajg Pumana. PasOuenue otpeska. Pazmeuennoe pas-
Ouenue. MHTerpanpHas cymMMa (QyHKIMH 110 JAHHOMY pa3MeueHHOMY pa3z0ueHuto. OnpenenéHHblil nHTe-
rpa Kak npejaen uarerpanbHbix cymMmm. Cymmsl apOy u ux coiicta. UnTerpanst HapOy. Kputepun un-
TerpupyeMocTu (yHKIMU Ha OTpe3Kke B TepMHHax cymM JlapOy u B TepMuHax uHTerpajioB lapOy. Oc-
HOBHbIE KJIACCHl HMHTEIPUPYEMbIX (YHKIMHA — HENpepbIBHBIC, MOHOTOHHBIC, KYCOUHO-HENPEPHIBHBIE
¢byukmun. CBolicTBa onpenenéHHbix uHTEerpasioB. ®opmyna Hetorona-Jleitoauma. CymiecTBoBaHue mep-
BooOpa3Hoii y HenipepbIBHOW QyHKImH. [lepBas u BTopasi TEOPEMBI O CpeITHEM 3HAUCHUH OMPEACIEHHOTO
MHTETpasa. 3aMeHa IEPEMEHHON ¥ HHTETPUPOBAHUE 110 YaCTAM B OIPEIEIEHHOM UHTErpalle.
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Heco0cTBennblii uHTEerpaa Pumana. [loHsaTre 0 HeCOOCTBEHHBIX MHTETPaIax MEPBOrO U BTOPO-
ro poaa. Kputepuit Komu cxonuMoct HeCOOCTBEHHOTO MHTETpaia. 3aMeHa MepeMeHHONW ¥ UHTETPUpPO-
BaHHUE 10 YacTIM HEeCOOCTBEeHHOTo MHTerpana. [loHsarne o0 aOCONMIOTHON M YCIOBHOW CXOTUMOCTH HE-
COOCTBEHHOT0 MHTErpaja mepBoro pojaa. [IpusHaku cX0IMMOCTH HECOOCTBEHHBIX WHTETPAJIOB MEPBOTO
poja: mpu3HaKU cpaBHEHUs, npuzHak Aoens-upuxie. CBsi3b HECOOCTBEHHBIX WHTETPAJIOB MEPBOTO U
BTOPOIO poja.

8. Ipunoxennss 1 NpuOJINKEHHBbIC BHIYMCICHUS MHTerpaia Pumana

I'eomeTpuyeckne NpHI0KeHUs ONpenAeJéHHOro mHrerpana. CriocoObl 3alaHUs KpUBBIX Ha
IJIOCKOCTH M B IpocTpaHcTBe. [IpocThie M mapaMmerpusyeMble KpuBble. JIMHA TyTH CIIPAMIISIEMON KpH-
Boi. KBanpupyemas miockas gurypa u e€ miomas. Kyoupyemoe npocTpaHCTBEHHOE TEJIO U €ro 00bEM.
Boruncnenue miuomazeit miuockux ¢Guryp, o00bEMOB Tell BpallleHus, IUI0IIa 1€l TOBEPXHOCTEN BpallleHHs.

Ipudaun:kéHHbIe MeTOABI BHIYHCJIEHUS] ONpeAeéHHBIX HHTErpajioB U OTHICKAHHUS KOpPHel
ypaBHeHMii. MeTObl OTHICKaHUS KOPHEW YPaBHEHUH: METO/I TIOCIICAOBATENLHBIX MTPHOIMKEHUN, METOT
xopl, Mero kacarenbHbIX (Hbtorona). [IpuOnmkéHHoe BbIYMCIIEHNE ONpeenEéHHbIX HHTErpanoB Puma-
Ha: METOJl IPSMOYTOJIbHUKOB, METO/ Tpanenuii, Mmeroa CumrcoHa. OLeHKH OTPEIHOCTEH.

9. Ipenea nocienoBatenbHocT B E" u npeen yHKIMM — HECKOIBKAX MepeMEeHHbIX

IIpenes moc/ieq0BaTeJbHOCTH B N-MEPHOM €BKJIMI0BOM IPOCTPaHCTBe. EBKIMAOBO mpo-
cTpaHcTBO E", ckaysipHOE mpou3BeneHue B HEM. HopMa aiemenTa u e€ cBoiicTBa. MeTpuKa B MPOCTpaH-
ctBe E". Cxomsmmecs mocienoBaTeIbHOCTH B E” 1 ux cBoiictBa. Kpurepuit Komm cxonumocTu mocie-
nosatensHocTH B E”. Ilap, chepa B £, OKpeCTHOCTH TOYKH, OTPaHUYEHHBIC M HEOTpaHHMYEHHBIE, OT-
KpBIThIE U 3aMKHYTble MHOKecTBa. KpuBast B E". [lonsatue obnactu B E” . I[IpenenbHble TOUKH MHOXKECT-
Ba B FE". Yactmunbsie mpenensl (MpelelbHbIE TOYKM) MocienoBarenbHocTell. Teopema bonbiano-
Betiepmtpacca miis mocienosaresnbHocTell B E” .

IIpenen n HenpepbIBHOCTH GYHKIUH HECKOJIbKHX NepeMeHHbIX. DyHKIUS HECKOJbKHUX TIe-
peMeHHBIX, €€ o0nacTh ompeseneHus, oonacte 3HadeHui. [loHsTHS Tpenena (MpeaeTbHOrO 3HAYCHUS)
(hyHKIMM HECKOJIbKUX TMepeMeHHbIX 1o Komm u no I'eitHe u ux skBuBasieHTHOCTH. Kputepunii Komu cy-
IIECTBOBAHUS Mpeena (yHKIMNA HECKOJIbKUX NMepeMeHHbIX. HenpephIBHOCTh (PYHKIIMM HECKOJIBKUX TIe-
peMeHHBIX B Touke. JIOKaJIbHBbIE CBOWCTBA HEMpepbIBHBIX (GyHKIWU. [loHsATHE clokHOW (PyHKIMU He-
CKOJIbKUX TEPEMEHHBIX, YCIOBHs €€ HenpephlBHOCTU. HenpephIBHOCTh (DYHKIIMHM HECKOJIBKUX IEepPEeMEH-
HBIX B 3aMKHYTOW oOyiactu. 2 TeopeMbl Beiepmtpacca. [loHsaTrne paBHOMEpHON HENMPEPHIBHOCTH (HYHK-
UM Ha MHOXKecTBe. Teopema KanTtopa i GyHKIMH HECKOIBKUX IEPEMEHHBIX.

10. JAnddepennupoBanue GyHKIUI HECKOJbKHX MEPeMEHHbIX

Yacrueie npousBoaHbie. [lonstue auddepeHunpyeMocTy QyHKIMH U CBS3b C CYIIECTBOBAHHEM
YacTHBIX MPOU3BOAHBIX. [lepBblil quddepeniman GyHKIMN HECKOIBKUX NEpEeMEHHbIX. [ eoMmeTpuueckuit
cMmbicn quddepennupyemoctr GyHKIIMU IBYX nepeMeHHbIX. [{uddepeHnnpyemMocTsb CIOXHBIX (YHKITAN
Y MHBapUaHTHOCThH (hOpMBI 3amucu nepBoro nudepennuana. [lpousBoaHas no HanpasieHuto. ['pagueHt
¢byHKIMu, ero reoMerpuueckuil cmbici. KacarenpHas MiIocKOCTh M HOpMajib K MOBEPXHOCTH YPOBHS
¢yskuuu. YacTHple Mpou3BoaHbIE U AU depeHInaibl BEICIINX MOPSAIKOB. Y CIOBUS paBEHCTBA CMEIIAH-
HBIX YaCTHBIX Npou3BoAHBIX. Dopmyna Teitmopa. Beipaxkenue ocrtaTounoro wiena Gopmyinl Teitmopa B
¢dopme Jlarpanxa, B uHTErpanbHoit hopme, B popme Ileano.

11. HesiBHBIE QyHKUIMH, 3aBUCHUMOCTh M HE3aBUCUMOCTL  (pyHKIMI

[TonsiTne HesIBHOM (yHKIIMHU, ONpeaesieMoi (QyHKIIMOHATIBHBIM yYpaBHeHHEM. JlokanpHas Teope-
Ma O CyIIECTBOBAaHUH M €IUHCTBEHHOCTH HENPEPHIBHOW M AuddepeHnrpyeMoii HesiBHON QyHKIH. Bbi-
YHMCJIEHUE YaCTHBIX MIPOU3BOIHBIX BTOPOIO NMOPsAJIKA OT HEABHOM QyHKunu. CuctemMa HesBHBIX (DYHKIHM,

25



omnpezenseMasl CHCTEMOM (PyHKIIMOHAIBHBIX yYpaBHEHUN. JIokanbHas Teopema O CyIECTBOBAaHUM U €UH-
CTBEHHOCTU CHUCTEeMbI AU(p(HEepeHIUpPYyEeMbIX HEABHBIX (YHKIMH, ONpenenseMblX CUCTEMOM (yHKIHO-
HaJbHBIX YpaBHEHHUH. Brluncienrne yacTHbIX MPOU3BOIHBIX CUCTEMBI HESIBHBIX (DYHKIMI. 3aBUCUMOCTb U
HE3aBUCUMOCTb CHCTeMbI (DYyHKIMHA. JIOCTaTOUHBIE YyCIOBHUS HE3aBUCUMOCTH cHUCTeMbl (pyHKIMH. DyHK-
LMOHAJIbHBIE MATPULbl (MATPUILIBI YACTHBIX ITPOU3BOJHBIX CUCTEMBI PYHKIMIA) U UX IPUMEHEHUE IS OIl-
peneneHus 3aBUCMMOCTH U HE3aBUCUMOCTH BXOJISIIUX B CUCTEMY (DYHKIIHUIL.

12. JlokanbHbIH 3KCTPeMYM (YCJIOBHBIN U 0e3yCJI0BHBIN) (GyHKIIUM HECKOJIbKHX MEePeMeHHbIX

ITonsiTHE NOKAIBLHOTO OKCTpEMyMa q)YHKHI/II/I HCCKOJIBKHUX INCPECMCHHBIX. H606XOIH/IMI)IC YCJI0OBHUA
JIOKAJIBHOTO JKCTpeMyMa. JloCTaTo4HblE YCIIOBUS CYIECTBOBAHMs JIOKAJIbHOrO 3KcTpeMyma. Ciydvaii
(GyHKIMU OBYX NepeMeHHbIX. [loHsATHE yCIOBHOTO SKCTpeMyMa (YHKIUH HECKOJIBKUX MEPEMEHHBIX IPU
HaJIMYMU CUCTEMBI YCIOBUH CBsA3U. HeoOXxonumble yCIOBHs CYIIECTBOBAHUS YCIOBHOTO JIOKAJIIBHOTO KC-
TpeMyma. Metox Jlarpanixa OTbICKaHHUS yCIOBHOTO JIOKAJIBHOIO 3KCTpeMmyMa. MHTeprnperanus HE0OXo-
JMMBIX YCJIOBHUI CYIIECTBOBaHMSI yCIOBHOI'O JIOKAJIbHOTO SKCTpeMyMa 1o Metony Jlarpanka. [loctarou-
HBIE YCIIOBHS YCIIOBHOTO JIOKQIBHOTO 3KcTpemyMa. OOIasi cxema OTBHICKaHHsS HauOOJIbIIETO (HAUMEHb-
1IEer0) 3HauYeHUs (PyHKIUN HECKOJIBKUX NTEPEMEHHBIX B 3aMKHYTOM 00JIaCTH.

13. Ymcaosblie psiabl

OcHOBHbBIC NMOHATHS, PAABI ¢ HEOTPULIATEIbHBIMH YieHAMH. [lonsaTHe uncnosoro psga. Yac-
TUYHAsE CyMMa, OCTaToK, cxoauMmocTb. Kputepuii Komu cxoaumoctu uucinoBoro psaa. Heobxonumerii
MIPU3HAK CXOAMMOCTH YHUCIOBOIO Psiza.

[Ipu3naku cpaBHeHuUs (00LIME U CHIEUAIBHBIE) CXOAUMOCTH 3HAKO-TIOJIOKUTENbHBIX paoB. [pu-
3HaK CpaBHEHUs OTHomIeHuH. ["apmonndeckuit pan. O600mEHHBIN rapMmoHnyeckuil psan (psaa dupuxie).
[Ipusnaku cxogumoctu [Janambepa u Komm, ux cpaBHeHue mexay coboit. MHTerpansbiii mpusHak Ko-
mm-Maknopena. Ilpusnak Paabe. OTcyTcTBHE yHHBEPCATIBHOTO MPU3HAKA  CXOJUMOCTH.

IIpousBoabHbIe YHCA0BbIE PsiAbl. [loHsATHE a0COMIOTHON M YCIOBHOM CXOJUMOCTH YHCIIOBOTO
psna. Teopema Komm u Teopema Pumana o mepecTaHOBKE YJI€HOB a0COJIOTHO M YCIOBHO CXOSIIUXCS
YHCIIOBBIX psioB. IlepBriii u BTopoii npu3Haku cxonumoctd Abens. [Ipusnak Hupuxne-Abens. [Ipusnak
JleitoHuma. YcnoBHas cxoauMocTh psaa Jleionumna. ApudmeTrndeckue onepanuu Hajl CXOIAITUMUCS Psi-
JlaMU.

14. beckoHeuHble Npou3BeieHNS], IBOHbIC U TIOBTOPHbIE PSA/IbI

[TonsiTre OeckoHewHOTO Mpou3BeaeHUss. CXOIUMOCTh M PAaCXOJUMOCTh OECKOHEUHOTO MPOU3BE/Ie-
Husg. HeoOXonuMbIii MpU3HAK CXOIUMOCTH OECKOHEUHOTO mpou3BencHus. CBs3b C psaaMu, KpUTEPHA
CXOAMMOCTH O€CKOHEYHOTO Tpou3BeeHus. HekoTopbie mpuMepsl OECKOHEUHBIX MPOU3BEICHHM.

[TonsiTHe 0 MBOMHBIX M MOBTOPHBIX psiiax. HeoOXomuMblii mpU3HAK CXOJIUMOCTH JBOWHOTO psja.
AOGCOTIOTHAS ¥ YCIIOBHASI CXOJAUMOCTbD. Y CTIOBHSI OJJHOBPEMEHHOU a0COIOTHON CXOAUMOCTH JIBOHHOTO H
CBSI3aHHBIX C HUM TOBTOPHBIX M OOBIYHBIX (OAMHAPHBIX) psioB. HekoTopsie mpuMephl TBOMHBIX U TIO-
BTOPHBIX PSIIOB.

15. Jlabopamopnwiit npakmuxym/npakmuxkym na IBM.

(IIpusooumcs npumepHulil nepeyersb 1adOpamopHbiX pabom ¢ yKazanuem pazoeios OUCYUNIUHDL.
Ecnu nabopamopuwiii npakmukym He npedycmampueaemcs, mo 0eidemcs 3anucb «He npedyCMOompen ).

He npedycmompen.

4. IPAKTHYECKHE 3AHATHA.

(IIpusooumcs npumepHblii nepeueHb mem NPaKmuyecKux 3aHamull ¢ yKasanuem pazoenos oucyu-
naunel. Ecnu npakmuueckue 3aHamus He npeoycmMampueaiomcs, mo 0e1aemcst 3anucb «He npeoycmom-
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DpeHbLy).

4.1 IPAKTHYECKHE 3AHATHA, I CEMECTP’

1. BeniecrBenHbie yuncia

1 3anamue. Bromnoe. Meron maremarnueckoi mHAykiuu. bunom Heiorona. [{okaszartenbcTBo pa-
BEHCTB M HEPABEHCTB.

NQNQ 29 l? 69 29 39 é? i'

Hdoma: 7,10 (a,0,8){10.1(a,0,8)},6, 7, 8, 9.

2 3anamue. OrpaHUYEHHBIC U HEOTPAHUYCHHBIC, CUETHBIC U HECUETHBIC YUCIIOBbIE MHOXKECTBA. Tou-
HbIEC BEPXHHUE U HUKHUE TPAHU.

NeNe 18(a), 19(a), 20(a), 21(a), 10, 11, 28, 29.
Toma: 16,18(6), 19(6), 20(6), 21(6), 30.

2. IIpenes 4ncjI0BOM MOCIEI0BATEIbHOCTH

3 3anamue. OrpaHI/I‘leHHLIe, HCOTpPAaHNYCHHBIC, OECKOHEYHO MaJlbIC, OECKOHEYHO OOIbIINE II0CJICO0-
BaTCJIbHOCTH. Hpez[en OoCICa0BAaTCIBHOCTHU.

42(a,B), 43(a,0), 41, 44, 45, 47, 51, 91.
Homa: 42(6,r), 43(B), 46, 48, 56, 57.
4 3anamue. Tlpenen nocnenoBareabHOCTH. [Ipeaen MOHOTOHHOM MOCIeI0BaTEIBHOCTH. YHUCIIO €.
NeNe 60, 61, 63, 65, 66, 69,70, 72.
Homa: 58,59, 62, 64, 67, 68, 73, 74.

5 3anamue. Tlpenen moHoTOHHON MocnenoBaTenbHOCTH. Kputepuit Komm cymectBoBanus npenena
MOCIIEIOBATEILHOCTH.

NeNe 75(a), 77, 80, 81, 82, 84, 85, 87, 88, 92.
Tloma: 76, 79, 83, 86, 94, 90, 97, 98, 100.
6 3AaHAmue. HpCZ[CJ'IBHI)IG TOYKHU ITOCIICAOBATCIBbHOCTHU U MHOKCCTBA.
NeNe 101(a,6){101,101.1}, 103, 106, 116, 121, 122, 128, 129.
Tloma: 102, 104, 105, 108, 111, 114, 117, 123, 127, 130.
7 3auamue. BerHI/Ie W HUKHHUEC MIPEACITIBI ITOCIICA0BATCIBHOCTH.
NeNe 131(a), 132(a), 133(a), 135, 136, 138, 140.

Tloma: 131(6), 132(6), 133(6), 134, 137, 139, 141, 142, 143, 144.

8 3anamue. Konmpononasa pavoma Nel.
Bewecmeennuvie uucna. Ilpedenst nocnedosamenvnocmu.
3. IIpenen u HenmpepbIBHOCTH (PDYHKIIMU OJHOM NepeMeHHOI

9 3anamue. Oyukuus ogHoi nepemeHHo. [Ipenen pyHkiuu. YcinoBus ero CymecTBOBaHMS.
NeNe 381, 383, 386, 401, 409, 403, 404.

HMoma: 382, 384, 388, 389, 397, 399, 405-407, 408.

' Homepa 3aj1ay HoKe JaHBI B OCHOBHOM I10 33JauHKKy [4], MOTUEpKHYThIe HOMEpA 33/a4 YKa3aHbI 110 CIHCKAM JIO-
HOJIHUTENBHBIX 3a1a4 (110 cemecTpam) u3 [7], omnomHUTeNBbHO B TeMe «Psiib» - o 3agaqnuky [5].
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10 3anamue. Beraucnenue mpeaesnon QpyHKIUA.
NeNe 411, 413, 424(a){424},435, 444, 452,463, 471, 483, 493, 513, 519(a){519}.
Joma: 410, 424(6){424.1}, 436, 439, 455.1, 469, 472, 482, 495, 506, 507, 519(6){519.1}.

11 3anamue. IlpopoikeHue BBIYMCIEHUS TpenenoB. beckoHeyHO Mayible U OGECKOHEUHO OoJbllne
GyHKIMA. ACHMOTOTHYECKOE CpaBHEHHE (QYHKIMIA: 0- M1 O-CHMBOJIMKA, SKBUBAIICHTHOCTD.

NeNe 529, 541, 561, 564, 646, 647, 648, 650(a,6), 651 (a,6), 655(8,r,1), 658(6,r,1). doma: 535,
542, 552, 563, 565, 652, 653, 656, 659, 660, 661.

12 3anamue. HenpepbiBHOCTh (pyHKIMM. CBOMCTBa HenpepblBHbIX (yHKIM. Touku paspbiBa. PaBHo-
MepHasi HENIPEPHIBHOCTb.

NeNe 666, 668, 680, 683, 686, 734, 735, 736, 741, 742, 743, 744, 748, 751.
Homa: 670, 674, 681, 682, 694, 698, 707, 720, 726, 740, 745, 746, 749, 757.
13 3anamue. Konmponwvnasn paboma Ne2.
Ilpeden u nenpepvignocmo hynkuyuu.

14 3anamue. Konnoxeuym: Bewecmeennvie uucna. Ilpeden nocnedosamenvnocmu. Ilpeden u
HenpepvleHOCHb YyHKYUU.

4. JAu¢ppepennnpoBanne pyHKIUA 0HON TepeMEeHHOM

15 3anamue. TlpousBoanas u nuddepennran. OCHOBHBIC TMpaBwia BhIYUCICHUS. [Ipon3BoaHBIC
(GYHKIMH, 3aIaHHBIX TAPAMETPUICCKH, OOPATHBIX U CIIOKHBIX (PYHKITHI.

NeNe 991, 994, 997, 998, 1016, 1071, 1075, 762, 763, 764, 765, 781, 1077.

Joma: 992, 1009(1,2){1009,1009.1}, 1014, 1015, 1019, 1020, 1076, 1079, 1081, 1082.
16 3anamue. IponsBoaHbie U qUQPepeHIINATBI BBICIIUX ITOPSIKOB.

NeNe1130, 1136, 1143, 1161, 1173, 1197, 1211.

Joma: 1133, 1142, 1165, 1175, 1198, 1212.

17 3anamue. OcHOBHBIE CBOMCTBA qu(depeHrpyeMbIx pyHkuuil. PaBHoMepHas Hernpe-
PBIBHOCTD.

NeNe 787, 788, 792, 794, 1251(6), 1254, 1264(a), 1286, 1287.
HMoma: 789, 793, 796, 800, 1236, 1250, 1251(a,B), 1255, 1263.
18 3anamue. PackpbiTue Heonpenen€HHoCcTeN — npaBuia Jlonurans.
NeNe 1322, 1330, 1336, 1341, 1351, 1356, 1363(6){1363.2}, 1377.
Hdoma: 1343, 1348, 1354,1359, 1363(r){1363.3}, 1368.
19 3anamue. ®opmyna Teitnopa.
NoNe 1381, 1385, 1393, 1396(n), 1394(06), 1402, 1406(6){1406.1}.
Hdoma: 1379, 1382, 1387, 1392, 1394(a,B), 1396(a), 1398, 1404, 1408.
20 3anamue. Konmponwvnaa paboma Ne3.
Ceoiicmea ougghepenyupyemuvix pynkyuit 00Hoi nepemennoil.
5. HNHuTerpupoBanue (pyHKIMH OHOH NEePeMEHHOM
21 3anamue. IlepBooOpa3Has U HeonpeaeaEHHbINH HHTErpait. OCHOBHBIC IPAaBUIIa HHTETPUPOBAHMS.

NeNe 1646, 1652, 1683, 1720, 1745, 1767, 1794, 1796, 1836.
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Joma: 1638, 1648, 1650, 1682, 1698, 1703, 1719, 1799, 1805.
22 3anamue. lnTerpupoBaHre pauuoHaIbHbIX QyHKUIUN (Ipo0eit).
NeNe 1867, 1881, 1891, 1908, 1913.
Joma: 1870, 1877, 1886, 1882, 1892, 1903, 1909.
23 3anamue. VlaTerpupoBaHie UPPAIOHAIBHBIX U TPUTOHOMETPUIECKUX BBIPAKCHHIA.
NeNe 1926, 1937, 1967, 1991, 1999, 2011, 2013, 2025, 2038.
Joma: 1927, 1966, 1992, 2000, 2012, 2017, 2028, 2034.

24 3anamue. Konmponvuas paboma Ne4. Heonpenen€HHblii MHTErpai (BO3MOXHA JTOMAIIHSIS KOH-
TpOJbHasi paboTa C yBEITUUYEHUEM KOJIMYECTBA 3ajay).

4.2 TNIPAKTHYECKHE 3AHATHA, I CEMECTP:

6. HccaenoBanue GpyHKIHMHU M OCTpPOeHHUE e€ rpaduka

1 3anamue. Bo3pactanue u yobiBanue (yukuuu. HampaBieHue BBIMyKIOCTH. TOUKH meperundoa
rpaduka QyHKIHH. ACUMOTOTHI.

NeNe 1272, 1280, 1287, 1288, 1289 (a), 1297(a), 1303, 1308, 1312, 1314(a).
Toma: 1270, 1276, 1284, 1285,1289(6,1), 1291, 1306, 1314(6,8).

2 3anamue. JloxanbHbIe SKCTpeMyMbl. Hanbompiee 1 HanmMeHblee 3HaueHust PYHKIIUN Ha MHOKE-
CTBe.

NeNe 1420, 1425, 1432, 1447, 1453, 1462, 1561.
Hdoma: 1417, 1423, 1426, 1428, 1437, 1452, 1456, 1557, 1565, 1575.
3 3anamue. IlocTpoeHue rpaguKoB (J1€KapTOBbI, MOJISPHBIE, TAPAMETPUUECKHE KOOPIUHATHI).
NeNe 1471, 1477, 1483, 1532, 1541, 1546, 1548.
HJoma: 1490, 1500, 1513, 1531, 1535, 1542, 1547, 1550.
Boinaua koHTpoJbHOrO nomamHero 3aaanus (K/3) Nel.
7. Onpenenénnplii naTerpan Pumana

4 3anamue. Onpenenéuublii naTerpan. OCHOBHbIC MOHATHUS. BhluncieHne onpenenéHHbIX  MHTe-
IpajoB.

NeNe 2185, 2195, 2197, 2201, 2206, 2211, 2219, 2239, 2245, 2257, 2281, 2309, 2313.
Homa: 2181, 2203, 2213, 2222, 2223, 2242, 2279, 2286, 2310.
5 3anamue. O1EHKU UHTETPAJIOB, TEOPEMBI O CPEIHEM.
NoNe 2316(a), 2317(a,B), 2318(a), 2321, 2323, 2324, 2326.1(a), 2328, 2331, 2333.
HMoma: 2316 (6,B), 2317(0), 2318(1), 2326.1 (6), 2330, 2332.
JonosHuTtenbHo: NeNe 1, 2 (cM. CIUCOK JOMOTHUTENBHBIX 33/1a4 AJi 2-TO CEMECTPA).
6 3anamue. HecoOCTBEHHbBIE MHTETPATIBI.
NeNe 2334, 2357(a), 2358, 2363, 2366, 2369, 2370 (a), 2376 (a), 2374.
HMoma: 2347,2357(8,r), 2359, 2364, 2370 (6), 2371, 2376 (6), 2368, 2372, 2375.

7 3anamue. AOCOIIOTHAS U YCIOBHAS CXOJUMOCTb HECOOCTBEHHBIX HHTETPAJIOB.
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NeNe 2378, 2381, 2380 (a), 2390, 2393.
Homa: 2379, 2380 (B), 2383, 2384.1, 2392, 2395.

8 3anamue. KontposbHasi pabora Nel.
KosutokBuym (He o0si3aTesieH, M0 Npocbie CTYICHTOB) — BHE PACIMCAHMSA 3aHATHIA.

9 3anamue. IIpuMeHeHne onpeieEHHOr0 HHTETpajia K BEIUUCIEHUIO TUIOAAeH TIIOCKUX QUryp.
NeNe 2397, 2403, 2413, 2418, 2424, 2426.
Homa: 2399, 2402, 2415, 2422 (6), 2425 (a,0,B).
10 3anamue. ITpuMmeHenre onpeaenéHHOro0 HHTErpaia K BBIYMCICHUIO JUIUH AYT KPUBBIX.
NeNe 2432, 2435, 2443, 2446, 2452 (a).
Joma: 2436, 2438, 2442, 2448, 2450, 2452 (0).

11 3anamue. IlpuMeHeHne omnpenenaEHHOr0 MHTErpaja K BBIUMCIECHUIO O0BEMOB M IIIoLIajnei mo-
BEPXHOCTEM.

NeNe 2462, 2471, 2480, 2482.1 (a).
Joma: 2463, 2465, 2472, 2479, 2481.1 (0).
8. DOYHKIHHN HECKOJIbKHMX NepeMeHHbIX
12 3anamue. Ilpenen u HenpepbIBHOCTh QYHKIIUN HECKOJIBKUX MEPEMEHHBIX.
NeNe 3182, 3183, 3185, 3188, 3195, 3202, 3206.
Homa: 3168, 3181, 3187, 3190, 3198, 3203 (1,2).
13 3anamue. YactHble npou3BoaHbIE U JU(GepeHIran GyHKIUN HECKOIbKUX TEPEMEHHBIX.
NeNe 3212(1,2), 3213, 3217, 3237, 3251, 3252, 3254.
Homa: 3212(3), 3219, 3224, 3228, 3239, 3241, 3253, 3255.

JomoannTtesbHO: NeNe 15,16, 17.

14 3anamue. {uddepenuupyemocts cinoxxnoi pyHkuuu. IlponsBoausie n quddepeHuansl  BbICIIMX
MOPSIKOB.

NeNe 3230.1, 3257, 3262, 3269, 3273, 3284, 3297, 3295, 3305.
Homa: 3230.2, 3260, 3263, 3270, 3277, 3283, 3285, 3298, 3307.
Jonmoauunteabno: NeNe 18, 19, 20, 21.
15 3anamue. KontposbHasi padora Ne2
16 3anamue. ®opmyna Telnopa. PaznuuHble NpecTaBiIeHUs OCTATOYHOIO YJICHA.
NeNe 3581, 3585, 3587, 3593, 3596, 3600.
HMoma: 3582, 3588, 3594, 3595, 3603.
Jonoanurteabno: Ne 22(a,0,B,r).
17 3anamue. JluddepeHurpoBanre HEIBHBIX (yHKIIHA.
NeNe 3365, 3371, 3390, 3395, 3399, 3402 (a), 3403.
Homa: 3364, 3372, 3383, 3398, 3401, 3427, 3408 (a,0).

Jonoanurteabno: 23(a,0,8,1), 24, 25, 26.
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18 3anamue. Tlpov3BoaHas 1Mo HampaBiieHUIO. [ paeHT, €ro T€OMETPUYECKUE MPHIOKEHHUS. DKCTpe-
MyM (0€3yCIIOBHBII) QYHKIIUN HECKOIBKUX TIEPEMEHHBIX.

NeNe 3341, 3345, 3534, 3539, 3554, 3621, 3628, 3631, 3636.
HMoma: 3342, 3347,3533, 3538, 3540, 3624, 3627, 3639, 3644.

19 3anamue. Y cnoBHbIN S3KCTpeMyM (QYHKIMN 1-nepemerHblX. (B TOM YHUCIIE 3aJaHHBIX HESIBHO).

NeNe 3651, 3656, 3660, 3668, 3661, 3676, 3679.
Hdoma: 3653, 3655, 3667, 3670, 3664, 3672, 3675, 3677.

20 3anamue. KontpoabHas padora Ne3.

9.

YucaosBble psiabl

21 3anamue. 3Haxonoctosinuble psabl. Kpurepuit Komm, npusHaku cpaBHenusd. [IpuzHaku Hanam-
6epa, Komu, Pabe u I'aycca. aterpanpubiii npuznak Kommu.

3.

NeNe 2549, 2557, 2569, 2576, 2581, 2586, 2597 (a), 2598, 2601, 2619.
Homa: 2552, 2562, 2567, 2568, 2575, 2577, 2583, 2589(a), 2599, 2600.
HJomoanurenbHo: [5], rim.1, §6, NeNel5,18,20,29,31, 52, 53, 63, 89, 106, 164, 225, 283.

22 3anamue. 3HaKonepeMeHHbIC psiibl. AOCONIOTHAS U YCIOBHAs cX0IuMOCTh. [Ipu3nak JlenOoHu-
na. [lpuznaku Abens, AGens-/lupuxie.

NeNe 2701, 2666, 2661, 2696, 2668, 2673(a), 2682, 2689, 2698(a).

Tloma: 2698(6), 2672, 2663, 2704, 2676, 2679, 2683, 2684, 2686.

Tomoanuteasno: [5], ri.1, §6, NeNe 361, 367, 529, 374, 375, 384, 386, 434, 467, 502,
§7, Ned2.

TEMATHYECKHH ITJIAH KYPCA.

Pacnpenenenue pa3aenos no ayautopHbiM yacam (JI 3 -nekunonssle 3anstus, [1 3 -npaktudeckue 3aHs-
tus, C P - camocrositenbHas padota, A 3 - ay IMTOPHBIE 3aHATHSA)

Ha3BaHue TeMmbl Aya. 3aH.
NQ (yacol) |CP

n3 |n3

MepBbl# cemMecTp

1. | BelwecTtBeHHble yncna 6 6 12
2. | MNpenen uncnoBow NocneaoBaTeIbHOCTU 11 11 | 22
3. | Mpeaen n HenpepbIBHOCTb YHKLUMN OAHON NEpEMEHHON 11 11 | 22
4. | OnddepeHumpoBaHne GyHKUNIA OQHON NepeMeHHOM 11 11 | 22
5. | UHTerpupoBaHue yHKUNA OQHON NepPeEMEHHOM 8 8 | 14
6. | UccneposaHne yHKUMKM M NOCTpoeHne eé rpadmka 5 5 12
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BTtopowu cemMecTp
OnpenenénHbli MHTerpan PumaHa 10 10 | 20
8. | MpunoxeHns n NpUbAMXEHHbIE BbIMUCIEHUS MHTerpana 6 6 12
PumaHa
9. | Npenen nocnepoBaTensHocTn B E" 1 npeaen dyHKUMM He- 5 5 10
CKOMNbKUX NepeMeHHbIX
10. | AnddepeHumpoBaHmne PyHKUMIN HECKONTbKMX NEPEMEHHbIX 12
11. HeleHbIe (YHKUMM, 3aBUCUMOCTb U HE3ABUCMMOCTb (DYHK- 8
Lunn
12. | JlokanbHbIN 3KCTpeMyM (YCNOBHbIM U 6€3yCNOBHbIN) (YHK- 4 4 8
LIMN HECKOJTbKNX MEepeMEHHbIX
13. | Yncnosble pagpl 12 12 | 24
14. | BeCcKOHeYHble NPOU3BEAEHNS, ABOVHbIE W MOBTOPHbIE Psiabl 3 3 6
Wtoro: 102 | 102 | 204
Bcero (4achbl):
(ayanTOpHbIE 3aHATMA 1 caMoCTosITENbHAs paboTa) 408
6. JIABOPATOPHBIH IIPAKTHKYM/ITPAKTHKYM HA 9BM,

(IIpusooumcs npumepmwlii nepeueHv 1a6OPAMOPHBLIX pabom ¢ YKA3aHUeMm pazoenos Ouc-
yunaunol. Ecnu nabopamophulii npaxmuxym He npedycmampueaemcs, mo 0e1aemcsi 3anucb «He

npeoycmMompen).

JlabopamopHwiii npakmukym He npeoycmMompeH.

7 KYPCOBOH IIPOEKT (KYPCOBAS PABOTA)
Xapaxmepu3zytomcs memamuxa npoekma (pabomsl) u oocmuzaemvlie pe3yibmanmosl — KOM-
nemeHyuu.

Kypcoeoit npoexm ne npedycmompen

7.1.

HNabun B.A. Kypkuna A.B. Breicias marematuka. M3n-Bo «IIpocnexr», U3n-Bo

MI'V, Mocksa, 2004r.

7.2.

demuaoBuy B.II. CoopHUK 32124 U yIPa)KHEHUN 110 MaTeMaTUYECKOMY aHAIM3Y.

M.: Hayka, 1990, ACT, Actpenb, Mocksa, 2004r.
YYEFHO-METO/IHYECKOE OBECIHHEYEHHUE JIUCHHUIT/IHHBbI

8.

8.1

Pexomenoyeman numepamypa.

OcHosnasa_numepamypa:

7.3.

Hnbun B.A., CagoBuunumii B.A., CengoB bia. X. Maremarndeckuii aHalIn3.
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Yacte 1. U3a-Bo «IIpocnekt», M3n-0 MI'Y, Mocksa, 2004r.

7.4. HNabun B.A., Ilo3usak I.I'. OcHOBBI MaTemaTHyecKoro aHanausa, 4.1, M.: Hayka,
1982. M.: ®usmatiur, 1998, 2004.

7.5. Nabun B.A. Kypkuna A.B. Bricias matemaruka. M3a-so «IIpocnekt», N3a-BO
MI'Y, Mockaa, 2004r.

7.6. Hemunosuu b.I1. COopHuK 3a7a4 ¥ ynpa)KHEHUN MO MaTEMaTHUYECKOMY aHAJIHU3y.
M.: Hayka, 1990, ACT, Actpenb, Mocksa, 2004r.

HHononnumenvnas 1umepamypa:

1. Kyapsasues JI.JI. Kypc matematnueckoro ananusa, T.1, M.: Beicinas mxoina, 1988.
2. Hukoabckniit C.M. Kypc matematuyeckoro ananusa, T.1, M.: Hayka, 1983.
3. Pyaun Y. OcHOBbI MaTEMaTHYECKOr0 aHanuza, M.: Mup, 1976.

4. ®uxrtenroasy I''M. Kypc muddepennumansHoro u MHTErpaIbHOro ucyuciaeHus, 1.1,2, M.:
duzmatnut, 2001.

5. Bunorpamoa U.A., Onexnuxk C.H., CanoBunumnii B.A. 3anauu v ynpaxHeHUs: IO MaTe-
Matudeckomy ananuszy. Yacts 2. M3a-Bo «Ipodar, U3n-sBo MI'Y, Mockaa, 2004.

6. Kyapsiues JI.JI. u ap. COoopHHK 3a7a4 1o MaTeMaTH4eckoMmy aHanusy, T.1, M.: Hayka,
1984; 1.2, M.:.Hayka, 1986, 1.3, M.: ®uzmariur, 1995.

7. CanoBuuuasi U.B., TuxomupoB B.B., ®omenko T.H., ®PomuuéB B.B. Meroguyeckas
pa3paboTka 10 MaTeMaTHYECKOMY aHaIM3y I NOoTOKa OakamaBpos, | kypc. MI'Y, BMuK,
Mockaa, 2009.

9. MATEPUHAJIBHO-TEXHUHYECKOE OBECHHEYEHHUE JTHCHHAIUIMHBI

Komnerotepnsiil kinace [I9BM ¢ mukponpoueccopom He Huke Pentium 1V, o6vem 113V
He MeHbie 2-3 I'b, o0bem O3V nHe menbiie 512 Mb co cpenoit MatLab (Bepcun 7 u Bblle), a
takxe nmakeramu Control System u Robust.

10. METO/IHYECKHE PEKOMEH/TAITUH
110 OPI'AHU3AIINH U3YYEHUA THCHUTITUHBI

Cooeporcanue pazdena gopmupyemcs no yCMOMpeHUo asmopos npocpammsl (ompaxca-
IOMCsL UHMEPAKMuHvle hopmbl 00)UeHUs).

10.1. Cnucoxk éonpocos, ébinocumbulit Ha IK3amen( u/ uau cooepicanue mecmos)
1 cemecmp.

BemecTBeHHbIe unCia ¥ IpaBUIIa X CpaBHEHUA. TeopeMa o CyIeCTBOBAHUN TOYHON BEpXHEH
(HMKHEW) TpaHU Y OTPAaHUYEHHOIO CBEPXY (CHU3Y) MHOXKECTBA BEIIECTBEHHBIX YNCEN.

[TpuGnmkeHne BeecTBEHHOr0 YKCia pallioOHaIbHbIM. ApudMeTHUECKUE OTIEpalliy HaJ Belle-
CTBEHHBIMHU 4nciiaMi. CBOIMCTBA BEIIECTBEHHBIX YHCEIL.
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CueTHbIe MHOKECTBA U MHOXKECTBA MOIIHOCTH KOHTUHYYM. HeAKBUBaIEHTHOCTh MHOXKECTBA
MOIIIHOCTH KOHTHHYYM CUE€THOMY MHOKECTBY.

OrpaHuveHHbIC 1 HEOTPAHUYCHHBIC ITOCIEA0BATEIFHOCTH. beckoHeuHo Oobliie U 0ECKOHEUHO
MaJble ITOCIeN0BaTENLHOCTH. IX OCHOBHEIE CBOMCTBA.

[TonsiTue cxopsieiics mociaeaoBaTeIbHOCTU. OCHOBHBIE TEOPEMBI O CXOSIIIIMXCS MTOCTIEI0BA-
TEJIBHOCTAX (€IMHCTBEHHOCTbH Ipeeiia, OTPaHUUYCHHOCTD CXOJISIICHCS TTOCIIeI0BAaTeIbHOCTH,
apuMeTHIECKHe ONepaIfy HaJl CXOSIIUMHUCS MOCIEI0BATEILHOCTIMH).

[IpenenbHebIN nepexoa B HEpaBEHCTBaX. Teopema o npeene MOHOTOHHOM OTpaHNYEHHOM NOCIIe-
J0BaTEIbHOCTU. HucIo €.

[TonsTHE NpeaenbHON TOUKH ITOCIIEN0BATENBHOCTU. Teopema 0 CylecTBOBaHNN BEPXHETO U
HIKHETO IPEEIOB y OrpaHU4YeHHOM nocienoBarenbHocTu. Teopema bonbnano-Benepmrpacca.

Heob6xoauMoe 1 1ocTaTouyHOE YCIOBHUE CXOAMMOCTH MOCIe0BaTEeILHOCTH (KpuTepuit Korm).

JlBa onpeneneHus npeaenpsHoro 3HaueHust pynkuuu (mo I'eitne u no Komm) u 1oka3aTenbcTBo
ux skBuBasieHTHOCTH. Kputepuit Komu cymiectBoBanus npeaeabHOro 3Ha4eHNus QyHKITUH.

Apudmernyeckue onepanuu Haja pyHKIMSIMHU, UMEIOIIUMH MpeesibHOE 3HaueHne. beckoneuHo
MaJjibie 1 0ECKOHEYHO OoJbIKe (B TaHHOW TOYKE) QYHKIIMH ¥ TPUHITUIIBI KX CPABHEHHUS.

[TonsiTue HenpepbIBHOCTU (DYHKIIMM B TOYKE U HA MHOKECTBE. ApU(PMETUYECKUE ONIEpaLUU Hal
HenpepbIBHBIMU (pyHKIIMsIMEU. Kitaccudukaius Touek pa3pbiBa.

JlokanbHble CBOMCTBA HEMPEPBIBHBIX PyHKIMI. HenpepbIBHOCTH ClI0KHON (DYHKIIUU.
OO6parHas GyHKIMS. Y CIOBHS HEIPEPHIBHOCTH MOHOTOHHBIX (DYHKITMI 1 00paTHBIX (HYHKIIUH.
[IpocTeiimue 3nemMeHTapHble GYHKIIMKA U KX OCHOBHBIE CBOWCTBA.

3ameuatenbHbie npeaensl. [IpeneapHblil mepexo/ B HEpaBeHCTBAX.

[IpoxoxieHne HenpephIBHOM (PYHKIMH yepe3 JII000e MPOMEKYTOUHOE 3HaYCHUE.
OrpannyeHHOCTh (DYHKIIMH, HEMTPEPHIBHOM Ha cerMeHTe (mepBas TeopeMa Beitepinrpacca).

O noctwxkennu QpyHKIMEH, HEMPEPHIBHON HA CETMEHTE, CBOMX TOYHOW BEpXHEH M HUKHEH rpa-
Hel (BTopas Teopema Beliepimtpacca).

[TonsTue paBHOMepHOM HenpepbriBHOCTH. Teopema Kanropa.
[TonsiTre mpon3BoAHOMN U AU PEepeHITUPYEMOCTH (PYHKINUN B TOUKE.

[TpaBuna nuddepeHnmpoBaHms CyMMBI, IIPOU3BEICHUS U YaCTHOTO ABYX (DYHKIIUH, CIIOKHOU
bynkuuu 1 oopaTHOU GyHKIMH. Dopmyibl AuddepeHIMPOBAHMS TPOCTEUIIIUX AIEMEHTAPHBIX
byHKIUHA.

[lepBsiit nuddepenunan pyukuuu. MuBapuantHocTh ero ¢popmel. McnonszoBanue auddepes-
asa ajs NpuOJMKEHHOTO BBIYMCICHUSI IPUPAICHNS (QyHKIUH.

[TpousBoanbie u nuddepennanbl BHICHINX MOpAIKoB, hopmya Jlenonuna. Juddepennmpona-
Hue QyHKINH, 3aJaHHOU MapaMEeTPUUYECKHU.

[Tonsitue Bo3pactanus (yObIBaHUs) B TOUKE U JOKAJIBHOTO SKcTpeMyMa (pyHkuuu. Jlocrarounoe
yCJIoBHE Bo3pacTaHus (yObIBaHUS) U HEOOXOAMMOE YCIIOBUE dKCTpeMyMa nuddepeHupyemMoit B
JAHHOU TOYKe (PYHKLIHUU.

Teopema o Hye mpou3BoAHOM (Teopema Posuis) u ee reoMeTpuyecKuil CMbICIL.
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®opMmyiia KOHEUHbIX NpupalieHuii (popmyna Jlarpanxa). CrenctBust TeopeMsl Jlarpanxa.
O6o6menHas popmysia KOHEUHBIX npupaiieHui (hopmyna Komm).

PackpriTue HeonpenenenHocrelt (npasuia Jlonurans).

®opmyna Teitnopa ¢ ocTaTOYHBIM YieHOM B 001meit ¢popme (B popme Inemunbxa-Pomra).
Ocrarounslii uieH B popmyie Teinopa B hopme Jlarpanxka, Komu u [leano. Ero ornenka.

Paznoxenne no popmyne Telnopa-MaxknopeHa snemeHTapHbix QyHkiuid. [Ipumeps! npunoxe-
Huil popmysl Teiinopa st TpUOIMKEHHBIX BRIYUCICHUHN 3JIeMEHTAapPHBIX (DYHKIUI U BBIUUCIIE-
HUS NIPEJETIOB.

[Tonstue nepBooOpa3HOi M HeonpeaeaeHHOro uHTerpaia Gynkuuu. [Ipocreiimume cBoiicTBa He-
OTIpe/IeJICHHOTO HHTerpaia. Talnuia HeonpeeIeHHbIX HHTETPAJIOB.

[Ipocrelinmme MeTO bl UHTETPUPOBAHUS (3aMeHa IEPEMEHHOM, HHTETPUPOBAHUE TIO YACTSIM).

HHTerpupyeMocTs B 3J1€MEHTapHbBIX (QYHKIUAX Kilacca pallMOHAIbHBIX Apo0eii (¢ BeIeCTBEHHbBI-
MU K03 punrenTamm).

HNHTerpupyeMocTh B 2JIEMEHTAPHBIX (YHKIUAX APOOHO-IIMHEWHBIX HPPAMMOHATBHOCTEH U IPY-
TUX KJIaCCOB (hYHKITHH.

10.2. Cnucox eonpocos, evinocumulil Ha IK3amen( u/ uiu cooeprcanue mecmos)
2 cemecmp.
1. Haxoorcoenue mouex skcmpemyma @yukyuu. /Jocmamounsie ycio8us IKCmpemymd.

2. Beinyxnocms (6oenymocms) epagpuxa @pynkyuu. Touxu nepecuba u 0ocmamouHwle yCiosus
nepeauoa.

3. Acumnmomul epagpuxa gyuxyuu. Odbwas cxema ucciedo8anus epaghukos GyHKYuil.
4. Ilonamue unmezpupyemocmu pyuxkyuu. Heobxooumvie yciosus unmezpupyemocmu.
5. Ceoiicmea eepxnux u Hudxcnux cymm apoy.

6. Kpumepuii unmezpupyemocmu (Ho Pumany) ¢pynxyuu u eco cneocmesusi. OcHosnas iemma
HapOy.
7. Knaccot unmeepupyemvix ¢ynxyuii.

8. Ceoticmea onpedenennozo unmezpaia. Oyenku urmezpanos, opmyivl cpeoHe2o 3Haue-
HUSL.

9. OcnogHas gopmyna unmezpanrvHo2o ucducienus. Popmynvl 3amMeHbl NepeMeHHOU U UH-
mezpupoeanusi no Yacmsm.

10. Hecobcmeennvie unmezpanvl. Kpumepuii cxooumocmu, npusnaxu cpasnenus. Dopmynvl
3aAMeHbl NepeMeHHOU U UHMEe2PUPOBAHUS NO YACMAM.

11. Abconmomnas u ycnosHas cxo0uUMocmob HecoOCMBeHHbIX unmezpanos. llpusnax Abens-
Lupuxre.
12. Ilonamue onunwvl kpusou. @opmynvt 015 8bIYUCTEHUSL OTUHBL OY2U KDUBOU,
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13. Ilouamue xeadpupyemocmu (niowaou, mepvi Kopoaua) niockou ¢ueypol. Ilnowaos
KPUBOIUHENIHOU mpaneyuu U KPUBOIUHEHO20 CeKMopa.

14. Obvem mena 6 npocmpancmee.

15. Mnoowcecmsa u nocnedosamenvHocmu mouex n-mepHo2o npocmpancmea. Teopema bonb-
yano-Beuepwmpacca.

16. Ilonamue ¢ynkyuu n-nepemenHuIX U ee npeoebHO20 SHAYEHUS.
17. Henpepvisnocmo ynxyuu n-nepemennuix. Ceoticmea HenpepvléHblx QyHKYuULL.

18. Ilonamue ougpgepenyupyemocmu gyukyuu. Kacamenvnas niockocms K no8epxHOCMm.
Hocmamounoe ycnosue ouggpepenyupyemocmu.

19. Jluppepenyuposanue cnoxcnou @yuxkyuu. Mneapuanmuocms gopmvl nepgoco ougge-
peHyuana.

20. IIpouzeoounas no nanpaenenuio. I paouenm.

21. Yacmnvie npoussoouvle u oughghepenyuanvt vicuiux nopsaokos. Teopemvl o pagencmee
CMEUAHHBIX NPOU3BOOHDIX.

22. @opmyna Tetinopa 01 pyHxyuu n-nepemeHHuIX.
23. Dxempemym hyHKyuu n-nepemeHHblx.
24. Teopemvl 0 cywecmgosanuu u oughgheperyupyemocmu Hesi8Ho 3a0AHHOU PYHKYULU.

25. Houamue 3asucumocmu @ynxyuii. QyukyuonaivHovle mampuysl (mampuywvl Axodu) u ux
POJIb NPU UCCIE008AHUU 3ABUCUMOCU (DYHKYUIL.

26. Ycnosnulii sxcmpemym u memoovl €20 OmblCKAHUSL.
27. llousmue uucnosozo psaoa. Ocrosuvle ceoticmea. Kpumepuii Kowu cxooumocmu psoa.

28. Paowl ¢ nonoxcumenvhvimu unenamu. Ilpusnaxu cpasnenus. Ilpusnaxu Janambepa, Ko-
wu.

29. Uumeepanvuovui npusnax (Kowu-Maknopena) cxooumocmu psoa. Ilpusnax I'aycca.

30. Abconomno u ycnosro cxooawuecs psaovi. Teopema Kowu o nepecmanogke uienos abco-
JIomHo cxoosaue2ocs pada. Ilo unennoe nepemHodiceHue paoos.

31. Teopema (Pumana) o nepecmanoske 41eHo8 yClo8HO CX00AWe20Cs paoa.
32. 3naxouepeoyrowuecs psaowi. Ilpusnax Jleiionuya. Ilpusnax Abens-/{upuxne.

33. /leotinvie psaovl. Ce5a3b O cXO0UMOCHBIO NOBMOPHBIX PO08.

Pazpabotunku

N.B. CapoBuuuas, B.B. Tuxomupos, T.H. ®omenko, B.B. ®omuuen
ITon penakiueit akanemuka B.A. Mnbuna

Penenzent

[Iporpamma omoOpeHa Ha 3acelaHuN coBeTa
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