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JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUY C TPEBOBAHUSIMU ®EJEPAJTIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3BOBATEJ/IBHOI'O CTAHJIAPTA BBICIIIEI'O OBPABOBAHUS (®I'OC BO)

24.05.06 Cucrembl ynpas/ieHus jieTaTeIbHbIMH annaparaMmu

IporpammMy cocTaBuIu:
Kadenpa b1 Beiciuasi MaTeMaTuka

BenkoBa AHacracust JIeOHH/J0BHa, K.().-M.H., OLIeHT

Kadepnpa b1 Briciast MateMaTrka
UYepnycs [1aBen [1aBnoBuY, K.T.H., JOL|EHT, JOLI€HT

ITporpamma paccMoTpeHa

Ha 3acefiaHy Kadezpbl-pa3paboTunka

paboueit nporpammbl B1 Beicuias MaTeMaTuka
3aBegyromuii kadezapoii Bunnuk I1L.M., A.T.H., foL.
ITporpamma paccMoTpeHa

Ha 3ace/|JaHUH BbIITycKatoleil Kadepbl

N3 Cucremst ynpas/ieHUA U KOMIIBIOTE€PHbIE TEXHO/IOTHH

3aBepytomuii Kadezpoii CeiprieB A.H., 1.BoeH.H., CHC

roj Habopa rpymer: 2026
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PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
BBICIHIASI MATEMATHKA

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

5. YYEBHO-METOAMYECKOE 1 ”YHOOPMAILIMOHHOE OBECIIEYEHUE OVCLHUTIIVTHBI
6. MATEPAJIbHO-TEXHUYECKOE OBECITEYEHME JUCHWIT/IAHBI

ITpunoxenus K padoueii nporpaMme JJUCIUIIHHbI
¢ IIpunoxenue 1. AHHOTaLus paboueii porpamMmbl

o T[Ipunoxenue 2. TexHonoruu ¥ GopMbl 0OyUeHwHst
o [Ipunoxenue 3. PoH/BI OLIEHOUHBIX CPE/CTB
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1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI
Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

OIIK-1 — CriocobeH NpUMeHsITh eCTeCTBeHHOHAyUHble U ODIenHKeHepHbIe 3HaHWs, METO[bI MAaTeMaTHUeCKOTO aHa/M3a U MOAETUPOBAHUS,
TEOPeTUUeCKOT0 1 3KCTIepUMeHTaIbHOTO UCC/Ie/J0BaHus /IS pellieHNs] MH)KeHePHBIX 3a/jau MpodeCcCHOHAaNbHOM /lesTe/TbHOCTH

OIIK.[I-1 — CriocobeH aHanU3MpOBaTh M BBISB/ATH €CTECTBEHHO-HAYUHYIO CYLIHOCTb TPOO/IeM yIpaB/leHWs] B TEXHHUECKMX CHCTeMax Ha
OCHOBe TIpUOOpeTeHHbIX 3HAHUI

DOPMUPOBAHHIO KOMITETEHLIMH CITY)KUT JOCTIDKEHHE C/Ie/[YIOIMX Pe3y/bTaToB 06pa3oBaHus:
OIIK-1

3HAHUA:

B obmacTy MaTeMaTHueCKOro aHanm3a:

OCHOBHBIE TIOJIOKEHUs] Teopuu (YHKIMHA O/HOM TIepeMeHHOW: Tpejies, HelpepbIBHOCTh, AuddepeHIManibHOe WCUUCIEHHe U ero
reoMeTprYecKre MpuUnokeHNs. OCHOBHBIE TTOJIOXKEHHs] TEOPHH MHTErpasbHOTO MCUMCTeHus (QyHKLUIA OfjHOI TepeMeHHOM: HeorpeZe/éHHbINH,
ompe/ie/I€HHbI 1 HeCOOCTBEHHbBI WHTerpasbl, OCHOBHblE TeOpeMbl WHTETPajJbHOIO0 MCUMC/IEeHMs, TPUIOKEHWs! OMpe/e/léHHOr0 MHTerpasa.
OCHOBHBIE TIOJIOKEHHSI TEOPUM UHCJIOBBLIX, CTEMEeHHBIX M (YHKIMOHANBHBIX PsifioB. OCHOBHBIE TIOJIOKEHUSI TeOPUH (YHKIMH HeCKOJIBKUX
nepeMeHHBbIX (TIpefies, HelpepbIBHOCTb, AWddepeHIMaibHOe UCUKMC/IeHHe W ero reOMeTpUuecKHe TPUIOXKeHHs, HeCOOCTBeHHble WUHTErpasibl,
9KCTPEMYMBI, 37IeMeHTh! (PYHKI[MOHA/IIBHOTO aHa/M3a, KpaTHble MHTErpajbl); CKajspHble ¥ BeKTOPHBIE N0y, At depeHIanbHble U BeKTOPHbIe
orepaTopbl B BeKTODHOM aHaju3e, UHTerpasibHble TeOpeMbl.

B obnactu mmHeliHOM anre6psi:

MaTpHL{pl; ONpee/UTeNN; MaTpU4Has aiarebpa; Uccie/joBaHHe U pellleHHe CUCTeM JIMHEHHbIX anrebpanuyecKux ypaBHEeHHH; JMHelHble
MpPOCTpaHCTBa, 0a3nc; eBKINJOBBI TNPOCTPAHCTBA, OPTOrOHA/BHBIM 0a3uc; /MHelHble ONepaTopbl, COOCTBEHHblE 3HAUeHHss U COOCTBEHHbIE
BEeKTOPBI OIlepatopa; KBaJpaTuuHble (JOpMBbIL.

B obracTy aHa/MMTHYeCKOM reOMeTpHH:

BeKTOpHas anrebpa, npeobpasoBaHue KOOPAWHAT; NMpsiMble Ha MVIOCKOCTH; M/IOCKOCTh U TIPsIMast B IIPOCTPAHCTBe; KPHUBbIE 1 TOBEPXHOCTH
BTOPOTO TOpsAZIKa; MapaMeTpUYecKoe 3ajjlaHie JIMHWKA U TIOBEPXHOCTeH; MojspHas CHCTeMa KOOPAWMHAT Ha TUIOCKOCTH; LWIMHAPUYecKne W
cdepuueckue cUCTeMbl KOODAUHAT B TIPOCTPaHCTBe.

B obnactu Teopun anddepeHManbHBIX ypaBHEHUI:

MOCTAaHOBKA 3a/lay, MPHUBOASAIIMX K OOBIKHOBEHHBIM JuddepeHIMaIbHbIM YPaBHEHUsM U CUCTeMaM AvddepeHIMaIbHbIX ypaBHEHHU;
yC/IOBUSI CyIIeCTBOBAHMS UM eQWHCTBEHHOCTH pelleHust 3ajauu  Komm ans  opHoro auddepeHLanbHOTO ypaBHEHHWSI M CHUCTEM
IuddepeHLIManbHBIX ypaBHEHUH;

YMeHus:

B ob/1acTi MaTeMaTHueCcKOro aHanusa:

MPOM3BOAUTD OTEepaliy HaJ, MHO)KECTBAMM; HAaXOZUTh TOUHbIe W BepXHHe W HIDKHME T'DaHULbl OrPAHMYEHHBIX MHOXKECTB; BBIUHC/IATH
nipefesbl QyHKLUK U TOC/Ie0BaTeIbHOCTE!H; BEIUUC/ISITH MPOU3BO/HbIE U AuddepeHLuab o6oro nopsigka GyHKLUN, 3aaHHbIX IBHO, HESIBHO
Y TlapaMeTPUYecKH; HaxXO/WThb ypaBHEHWs KacaTe/lbHBIX M HOPMaseil K TJIOCKMM KPHMBBIM; TIPOBOJUTH IOJTHOE HCC/Ie/JOBaHHe U TTOCTPOeHHe
rpadukoB GYHKIMA OJHOW TePeMEeHHOM; MosyyaTh pasfiokeHus QyHKIuWE 1o ¢opmyne Telisopa ¥ KUCMOMB30BaTh WX AJis MPUOIKEHHBIX
BBIUMC/IEHHH; peIlaTh 33/jauil Ha SKCTpeMyM (PYHKLMH; BEIUUC/ISTE Heollpee/IEHHBIEe U OIpe/ie/IéHHbIe HHTerpabl GyHKIHUH OfHOW TTepeMeHHOH;
NIPOBOAUTH pa3/ioKeHHe (YHKLMI B CTeleHHbIe Dsi/ibl, UCIO/Ib30BaTh IO/Ty4YeHHble Pa3/IOKeHUs Ji/isi TIPUO/IMDKeHHBIX BbIYMC/IEHUH 3HaueHuH
(GyHKIMY, eé TPOM3BOAHBIX M WHTErpajioB; HAaXOAWTh CYMMBI PsiZJOB; BBIUMC/IATH Ipefernbl (YHKIMH HeCKOTBKUX INepeMeHHBIX; BBIUHC/ISTh
Npou3Bo/HbIe U AuddepeHLpabl 1r060ro NopszKa (yHKIM, 33laHHbIX SIBHO, HESIBHO UM NTapaMeTpUueCcKy; HaXO[UTh YPaBHEHMs KacaTe/bHbIX 1
HOPMaJIbHBIX TUIOCKOCTEH K ITPOCTPAHCTBEHHBIM KPHBBIM, KacaTe/IbHBIX IVIOCKOCTel 1 HopMastel K TOBepXHOCTSIM;

B obnacTu ivHeiiHOM anre6psi:

MPOM3BOAWTD OIepaLiiy HaJ, MaTpULiaMM; HaXOAWTh OOpaTHYIO MAaTpHLly, PaHI MaTpHIl; pelllaTh MaTpHUUYHble ypaBHEHHWs; NIPOBOJHUTH
WCC/IefIOBaHME CHUCTEMBbl JIMHEHMHBIX anrebpalvyecKux ypaBHEHHI Ha COBMECTHOCTb C MOMOLIbI0 TeopeMmbl KpoHekepa-Karesmm; HaxoauTb
pellieHre KBa/JpaTHOW HeOHOPOZAHOM CHCTeMbI anrebpanyecKyX JMHEHHBIX ypaBHEHHH ¢ Tiomolikio popmyn Kpamepa.

B ob/1acTy aHa/IMTHYeCKOH reOMeTpUH:

CTPOUTH KpUBBIE U TTOBEPXHOCTH BTOPOTO IOPsZIKA, NTapaMeTpHUeCcKH 3a/laHHble JIMHUM U TTOBEPXHOCTH, KPHBbIE B TMOJISIPHON cHCTeMe
KOOpJMHAT.

B obractu Teopun AnddepeHanbHBIX ypaBHEHUI:

HaxOAUTh 0obIilee W yacTHOe pelneHust AU bepeHLHanbHOr0 ypaBHeH sl U cucteM AuddepeHIManbHbIX YPaBHEHUH; HAXOAUTb 0COObIe
TOUKH ¥ 0COOBIe pellleHVsT; TIOHIKAaTh MOPsZIoK v depeHIfanbHOr0 YpaBHeHHS;

HABbIKU:

OBrajieTh OCHOBHBIMM ~MareMaTHYeCKUMH (opMysnamu, MeTogamMd M criocobamMy WX TIpUMeHeHWs /IS pellleHWs  3ajiaq
eCTeCTBEeHHOHAYYHbIX U TeXHUYeCKUX JUCLIUILIMH.

OIIK.JJ-1

3HAHUA:

B obnactu mmHeliHOM anre6psi:

KBa/JjpaTU4Hble GOPMbI, UX TIPUMeHeHUe [Jis TIpUBefleHus] ypaBHeH!H KPUBBIX U MOBEPXHOCTell K KAHOHUYeCKOMY BU/Y U [JIs pellleHust
3a/1a4 Ha SKCTPeMyMbI GYHKIMH HeCKObKUX MepeMeHHBIX.

B ob/1acTy aHa/IMTHYeCKOH reOMeTpUH:

BeKTOpHas anrebpa, mpeobpasoBaHie KOOPAWHAT; MPsSMbIe Ha MVIOCKOCTH; TIIIOCKOCTh U TIPSIMast B TIPOCTPAHCTBe; KPHUBBIE ¥ TIOBEPXHOCTH
BTOpOro MOpsifiKa; MapamMeTpUueckoe 3ajlaHue JMHUN U IOBepXHOCTel; MOJsIpHAas cUCTeMa KOODAMHAT Ha IJIOCKOCTY; LMIMH/PUYEecKue U
ceprueckiie CHCTEMBbI KOOPAHHAT B IPOCTPAHCTBE.

B obnactu Teopuu AuddepeHiuanbHbIX YPaBHEHUIA:

Haua/bHBIX YCJIOBUH U pellleHnH AnddepeHnanbHbBIX ypaBHeHHI; Hanbonee yacTo BCTpeyvaromyecs AnuddepeHijanbHble ypaBHeHUs (C
pasfie/ISIIOIIMMUCS T1epeMeHHbIMY, OJHOpOJHble, JUHeMHble, B MOMHBIX AuddepeHlanax); ypaBHeHHs! BBICIIMX MOPSJKOB, [OIyCKaroliye
TIOHIDKeHHe TIOpsi/Ka; JIMHelHble AuddepeHIHaIbHbIe YPaBHEHHUs BBICIINX MOPSKOB, IIOCTPOeHHe MX 0OIero perreHus:; HH3NUeCcKUil CMbICT
pellIeHuni OAHOPOAHOTO ¥ HEOJHOPOAHOro AuddepeHIuanbHbIX YPaBHEeHHH C MOCTOSIHHbIME K03 duipieHTaMu (CBOOOJHbIE ¥ BBIHYXK/EHHbIE
KorebaHsT); TIOCTAHOBKA KpaeBBIX 3a/ja4, IPAaHMYHBIX yCa0BHUH. CrcreMsl g depeHIManbHbIX YPaBHEHHH B KaHOHMUYECKOW M HOpPMaJIbHOM
¢dhopme, MaTpUuHasi 3amucCh CUCTEMbI; CBs3b CHUCTeMbl AvddepeHIManbHbIX ypaBHeHUH B HOpManbHOUN (opMe ¢ ofHuUM AuddepeHIManbHbIM
ypaBHeHHeM — Oro TOPsi/Ka; JMHelHble cucTeMbl fuddepeHLanbHbIX YpaBHEHHH; 0HOPOJHbIE JIMHEeHbIe CHCTeMBI; JTUHeHHOe TIPOCTPaHCTBO
peliieHuii, QyHJaMeHTa/bHasi CHCTeMa pellleHHH Kak 0a3uc MpOCTpPaHCTBA peLIeHui; MeTo[ Oisiepa MOCTPOEHUsT OOIero perieHus [Jist
OfIHOPOZIHOM cHcTeMbI 1 depeHIMaTbHBIX yPaBHEHHH C MTOCTOSHHBIME KO3((UI[IeHTaMu; TeopeMa 0 CTPYKType OOILero pemeHust TMHEHHON
HeoJHOPOAHOH cucrembl [uddepeHLManbHbIX ypaBHeHWI, MeTOJ BapUallui IIPOMU3BOJIbHBIX IOCTOSIHHBIX M MeTO[, HeoIlpefle/éHHbIX
K03 (HUILMEHTOB pellleHus CHCTeM; YCTOMUMBOCTh pellleHus AnddepeHIManb-HOT0 ypaBHeHN)s, Onpefie/ieHre 1 UCC/e/joBaHNe Ha yCTONUMBOCTD
TPUBUA/IBHOTO PelleHs! OfIHOPOJHOM CUCTEMBI, CBSI3b C KOPHSIMU XapaKTepUCTUUeCKOTO YPaBHEeHMUs;

YMeHus:

B ob/1acTi MaTeMaTHueCcKOro aHanusa:

BBIYUC/ISATE JJIMHBI AYT, TUIOLIAAM TVIOCKMX 061acteif, 00bEMBI M TTOBEPXHOCTH TeJl BPALL|EHHs C MOMOLLBIO OTpe/ie/IEHHOr0 WHTerpasa;
WCC/IeI0BaTh HAa CXOAMMOCTh U BBIYMC/ISTH HeCOOCTBEHHblE MHTErpasbl NepBOr0 W BTOPOTrO POJA; HAXOAWUTH MACCy, CTaTHUecKHe MOMEHTHI,
KOOP/IHATBI IIeHTPa Macc TUIOCKUX (Uryp; IMoyuyaTk pasiokeHHs: QyHKIMil 1o dopmyne Teiiopa ¥ MCIONb30BaTh MX YIS TPHOMMKEHHBIX
BBIUMC/IEHUH; pelllaTh 3afaud Ha SKCTPEeMyM M Ha YC/IOBHBIM 95KCTpeMyM (YHKLMU HeCKOJIbKUX IepeMeHHBIX; BBIUUC/ATh KpaTHble U
TIOBEPXHOCTHBIE UHTETPasbl;
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B obactut mMHelHOH anreGpsi:

BBIUMC/IATh OTpe/ie/IUTe/M; HaXOAUTh (yH/IAMEHTAIbHYI0 CHCTEMY pelleHHi OZHOPOJHOM CHCTeMbl anreOpaMvyecKuX JIMHEHHBIX
YpaBHeHHUIA.

B obnacTy aHa/IMTHYeCKOM reOMeTpUr:

CTPOUTH KpUBBIE U ITOBEPXHOCTH BTOPOTO IOPSZKA, AapaMeTPUUeCKH 3a/laHHble JIMHUM U [IOBEPXHOCTH, KPUBbIE B IMOJISIPHOW CHCTeMe
KOOP/IMHaT.

B obtactu Teopun AnddepeHinanbHbIX ypaBHEHHUI:

cTpouTh 00lllee pellleHHe JIMHEHHOrO OfHOPOAHOrO AW(GepeHINaNnbHOTO YpaBHEHUs M CUCTEM JIMHEMHBIX  OfHOPOAHBIX
nubdepeHIanbHBIX YpaBHEHUH; IPUMEHSATh METO/, BAPHALIMK TTPOM3BOJIbHBIX MIOCTOSHHBIX M METOZ, 10700pa YaCTHBIX PeLeHUH I THHEeHHBIX
HeOoZ{HOPOZHBIX A depeHIManbHbIX YPaBHEHHH;

HaBbIKU:

OBna/ieTb MeToJaMH pelleHHs 3a/jau, COCTAB/ISIOLINX OCHOBY NHKEHEPHO-KOHCTPYKTOPCKOM NMPaKTHKH.
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2. MECTO AUV CIUIVIMHBI B CTPYKTYPE OOII BO

Iucuunuia BBICIHASI MATEMATHKA siBrisieTCst JUCLIMIUIMHOM 06s3aTe/IbHOM YacTu 6/10Ka 1 nporpaMMbl MOATOTOBKH 110
HarpasreHHto 24.05.06 Cucmembl ynpasneHus iemamenbHbIMU annapamamul.

Copiep>kaHue JUCHUIUIAHBI SIB/ISIETCS JIOTHUECKUM TIPOZAO/DKEHHEM COZiep’KaHMs IIKOJIBHBIX KypCOB U CITY)KUT OCHOBOH Z/IsI OCBOEHHSI
aucuuive: TEOPETUYECKASI MEXAHUWKA, COIIPOTUB/IEHUE MATEPUAJIOB, PAbl ®YPBE, OIIEPALIMOHHOE
NCYUC/IEHUE n TEOPHUA ®YHKIIUN KOMIUIEKCHOM MEPEMEHHOW, OU3UYECKHUE OCHOBBI
MUKPOOJJIEKTPOHUKHA, OJJIEKTPOTEXHUKA U OJJIEKTPOHUMKA, BAPMAIIMOHHOE WCYHMC/IEHUE, MEXAHMWKA
IIOJIETA, OCHOBBI MOJE/IMPOBAHMNA M WNCIIBITAHNA IIPUBOPOB M CHCTEM, OCHOBbI COBPEMEHHbBIX
PAJVUOOJJIEKTPOHHBIX CHUCTEM, IIPUK/IIAJHAA T'UMAPOASPOJVUHAMMUKA, TEOPETUYECKHE OCHOBBI
PAJIMOJIEKTPOHHOM BOPBHBBI, TEOPUS BEPOATHOCTENM ¥ HAUYAJIA MATEMATUYECKOW CTATHUCTUKW,
IJIEKTPOMEXAHUWYECKHUE CHUCTEMBI, JJIEKTPOHUMKA, MATEMATMYECKHME METOJbl B JKOHOMUMKE WU
YIIPABJIEHNW, METO/JbI OBPABOTKU BOJIBIIINX AAHHBIX B C/IOXKHBIX TEXHMYECKHNX CHCTEMAX, METO/bI
MPUHATUAA OIITUMUBAIIMOHHBIX PENIEHANA, METPOJIOTUS W OCHOBBI B3AMMO3AMEHSIEMOCTH,
MOJE/IMPOBAHUE IIPOIIECCOB YIIPABJIEHMA HWH®OPMAIIMOHHO-N3MEPUTE/IBHBIMA M YIIPAB/IAHOIIVMU
CHUCTEMAMMH, HAJEXHOCTb CHCTEM YIIPAB/IEHHSA, OIITUMAJ/IbHOE YIIPABJIEHME, OCHOBBI TEOPHUUA
YIIPAB/IEHHSI, COBPEMEHHASI TEOPHUS YIIPABJIEHUS, TEOPUSA TIPUHATHUSA PEIIEHUW, ITUOPOBASA
TPAHC®OPMAIIA ITPON3BOJCTBEHHbBIX CUCTEM: METO/Ibl 1 TEXHOJIOI'MA

TpeGoBaHMsI K YPOBHIO TOATOTOBKM OOYYalOLMXCsl U MpejiBapyUTe/IbHble KOMIIeTEHLUH omnpezeneHbl PeziepabHbIM TOCYAapCTBEHHBIM
o6pa3oBare/bHBIM CTaHAPTOM CcpefHero obiiero 06pa3oBaHusl.



3. CTPYKTYPA 1 COJAEPXAHUME TV CITUIT/INHBI

OO6i1jast TPYA0eMKOCTb JUCLIUMIUIAHBI COCTaBsieT 12 3.e., 432 u.

3.1. CopepxaHue (AUAAKTHKA) AUCLUIUIMHBI

KYPC

CEMECTP

AypuTOpHBIE 3aHATHS
B KOHTaKTHOi (hopme

u YeCKHX eJIHHHIY

BCET'O
BCEI'O
JIeKun

IIpakTHYecKue
3aHATHS

CamocTosiTe/ibHas.
paGoTa CTyAeHTOB

%

®opmupyemas

OIIK-1

OIK.J-1

Pazpen 1. DIleMeHTBI MaTeMaTHYeCKOH JIOTHKH H TeOPHH MHO)XeCTB. BemecTsennbIe uncia. MaTpupl.
1. Marematiyeckas IOTHKa: BbICKa3bIBaHHe, TIPEIMKAT, MHOKECTBO MCTHHHOCTH TIPe/IMKATa, TOK/IeCTBO,
Joruueckye OneparH, CiejjoBaHte, PaBHOCHILHOCTb, KBaHTOP BCeoGIIHOCTH, KBAaHTOP CyII{eCTBOBAHHS,
KOHTprIpUMep, Gopmya anreGpbi IOTHKH, TaBTOOrHs, 0606I1eHNs 3aKOHOB Jie MopraHa, 7jocTaTouHoe

ycrnoswe, MOe M J0CTaTOuHOE YC/TOBHe, Te0peMa, JleMMa, C/leICTBHe,
Ompe/iefienyie, B3aHMHO 0GPATHbIE H B3aMMHO MPOTHBOMO/OMKHBIE TEOPEMBI, METOJ, MaTeMaTHyeCKoi
MHZyKLmK. HaTypasibHble, Lie/ible, paljioHa/ibHbIe uic/ia. BellecTBeHHbIe YHC/Ia i MX OCHOBHbIE CBOFCTBA.
IpejjcTaBeHyie JeHCTBUTEILHOTO UHCIIA B BH/e GECKOHEUHOI JecsTHUHOM ApoOu. Teopusi MHOXKeCTB:
MHOXECTBO, PaBHbIe MHOXECTBa, ‘TBA, OCHOBHBI®
Diinepa-BenHa, [IeKapTOBO NIPOM3Be/IeHHE, KOHEYHOR, CYETHOE 1 HECUBTHOE MHOXECTBO, YIIOPSi/JOueHHbIe
MHOXeCTBa. UHC/IOBbIE MHOXKECTBA: OKPECTHOCTH, TIPOMEKYTKH, OTKPLIThIE I 3aMKHYThIe MHOXKECTBA,
TIpe/ieNTbHbIE W M30/MPOBAHHbIE TOUKH, MUHHMa/ILHBII i MAKCHMA/TLHBIH /IEMEHT, TOUHBIE HIDKHSS U BEPXHSIs
rpann. 2. AGCTpaKTHOE /IMHeliHOe IPOCTPAHCTBO. AKCHOMBI M OCHOBHbIE CIE/ICTBHS M3 HHX. TIpMepb!
KOHKDETHBIX JIAHEHHBIX [TPOCTPAHCTB: apH(MeTHIeCKHe BEKTOPHI, ¢ HT [

3aBMCHMOCTD 1 HEe3aBHCHMOCTh CHCTEM BEKTOPOB. BasuC i pasMepHOCTb IMHEHHOTO MPOCTPAHCTBa. MaTpHIlbl
W oreparyH Haj| MaTpuLiamu. OCHOBHbIE BH/IbI MaTpHL]. Omipe/ie/ e/ MaTpyLl. OCHOBHbIE TEODEMbI K
CBOJICTBa OrpesiennTeeil.

Hajl MHOXXeCTBaMH, /iarpamMmbl 13 7 2

Paspesn 2. DYHKIHHU OT OAHOH BeL|ECTBEHHOH NepeMeHHOii. Pemeﬂne CHCTeM JIMHeHHbIX ypaBHenHi. 1.
TlonsaTre otobpakenys. PYHKIMH OT OJHOH BellleCTBeHHOH obmactb u

obpas u TOUKH U cnokHast GyHKLsT, rpaduk

rpacmka ¢ . PaeHCTBO (; i, nep KHe ¢ , UéTHast 1

, Orp:
OniemeHTapHbIe (yHKLMH M UX rpaduku. 2. Criocolbl 3ajiatnst GyHKLHH: HEesBHBI, NlapaMeTpHyeCcKHid.
TonsipHasi cucTeMa KOOpAMHAT U ToCTpoeHHe rpaduko. B Heid. 3. Teopema Kpamepa. Pelenue siHelHbIx
CHCTEM ¥ MaTPHYHBIX YPABHEHHUiT C IOMOILbI0 0GPATHOI MaTPUL{BI 1 110 opmynam Kpamepa. PaHr MaTpuiip!.
Teopema 0 Ga3uCHOM MHHOpe. D/ieMeHTapHEIe IPe06GPa3oBaHHs MATPHIL M CHCTEM THHEIHBIX yPaBHEHHIA.
MeTop I'aycca. Teopema KpoHekepa — Karie/uiv i 0CHOBHBIE C/Ie/ICTBHS U3 Heé.

M Heorp: byHKLmH, ie ¢ . 16 10 2

nocnerBaTem,Hocm croco6 aaqaum Bozpacmmmne uyo moc. CTH.
Tpezen TIOC/IEAOBATeIbHOCTH, MOC/IEAOBATeIbHOCTH, CXOASIHECs K ﬁecKoHequcm Teopema Borbijario-
Ta/IbHbIE MOC, TH, KpuTepuii Koum. ITpocreiime cBoiicTBa

Cucrembr 7 y i. 1. Uncroble

CXOASILMXCS TIOC/IeA0BaTebHOCTeH. 2. TIpesien GyHKLMH: ABa ONpejeIeHNs U HX PaBHOCHIbHOCTD, TIPefer
yHKLMK Ha GeCKOHEUHOCTH. EIMHCTBEHHOCTD TIpe/iesia, TEOPeMBI O TPe/e/ax CyMMBI, Pa3HOCTH,

¥ YaCTHOTO /BYX (DYHKLWIA, TeOpeMa O Mpejienie CI0KHOI (QYHKLMH, TeOPEMbI CPaBHEHHSL.
TEOPEMB 0 MOCTOSAHCTBE 3HAKa. OAHDCI'DDDHHHE Tipefiesibl. 3. 3ameuaresbHbIe ripejiesibl. BeckoHeyHo Masnble 1
6eckoHeuHo 6onbiMe GyHKIMM: CpaBHeHHe 6eCKOHeuHO 60/bIINX U GeCKOHeYHO MabiX QyHKImi
(3KBMBANIEHTHOCTb, CUMBOJIBI 0, O, NOPs/I0K ManocTh yHKLWK). 4. PacKpbiTie HeornpegenéHHocTeit. Teopema
0 3amMeHe GeCKOHeYHO MaJibiX (yHKLMi Ha THBI JU/I51 M 0T} yHKLp. 35 24 12
Onipe/iesieHye 110Ka3aTesILHOM U CTerneHHoH ¢ . 5. Onp 0CTH (b B TOUKE 1

TeopeMmsl 0 octin CYMMBI, Pa3HOCTH, POM3BE/IEHHs ¥ YACTHOTO

i, Teopema o TH KC
HEPEMEHHOH TIPH BBIMHC/ICHUH 3
napameTpuuecKuM 06pasom). 6. CBonc'rea dy , Her] B TOUKE: OTP Tb, CC

3naxa. CBOVCTBA yHKLMH, HepephIBHBIX Ha OTpesKe: TeopeMbl Beiiepurtpacca, Teopema o npomexyTouHom
3HaYeHHH, O MHO)KECTBe 3HaueHHii, Teopema 06 06paTHOi yHKIH. D/ieMeHTapHble QYHKIHH H X
HEMpephIBHOCTb. 7. [eoMeTpHyecKie BeKTOPbI M HX OCHOBHbIE CBOMCTBA. JleKapTOBBI KOOD/JHHATEI BEKTOPOB 1
Touek. CKa/IAPHOe MPoH3Be/ieHHe TeOMeTPUYECKHX BeKTOPOB. BeKTOpHOE 1 CMelllaHHOe Mpou3Be/ieH e, 1X

yHKIuit (TIpaBUIIO 3aMeHBI

CIIeACTBHE O TH ¢

12

10

AmnanuTnyeckas reomerpus. 1. Onpesienenne

TPOM3BO/IHOM, ieBast M rpaBast
MeXaHHYeCKHI ¥ TeOMeTPHYECKHI CMbIC/T TIPOM3BO/HOM, KacaTe/lbHasi i HOpMasik K rpadmky dyHKImu,
TIPOM3BO/IHBIE OCHOBHBIX /IeMEHTapHBIX () ii. Teopemsl 0

M YaCTHOIO /ByX X yHKLMH, 1
i epentpoBanue 06paTHON ByHKLMK M DYHKIMIL, 3/1aHHBIX NTAPAMETPHUYECKHM CrIOCOGOM /I HESIBHO.
Jucpdepentiian GyHKLHK, ero OCHOBHBIE CBOICTBA, HHBAPUAHTHOCTH (hOPMBI TepBoro Auddepenipana. 2.
TeomeTpUuecKuii CMbICTT

1e, Teopema o ™ 0# ¢

0CTH CYMMBI, Pa3HOCTH,
CJIOXKHOH (yHKLMH,

HIpaa. Ero uc JJ1st IPHC ‘0 BEIUMC/IEHUs 3HAaUeHUI

BBICIINX ropszkos. Teopembl depma, Posns, Jlarpanika,

Ko 1 ux npumeHenue. [Ipasuo Jlonutans. 4. ®opmyna Teitnopa ast Muorowena, popmyna Teiinopa ¢ 80 61 18
ocTarounbiM wierom B hopme MMearo 1 B dopme JIarparxa. PasnoyKenme 0CHOBHBIX 971eMeHTapHbIX QyHKLit
o opmyam Tepmopa  Maknopena. TTpumerierivie (opwybi Teiiniopa Aist IPUOMMKEHHBIX BIYHCTCHHHA. 5.

JMPyeMbIX yc/oBus CTH ¢ ; KCTpEMyMbI dynKIn,
HeoGXOJMMOe M [J0CTATOUHbIe YC/IOBHS; OThICKaHHe HaHGO/IBIIer0 M HAMMEHBIIIEr0 3HAYeHHH QyHKIHH;

PACCMOTPEHHBIX MaTeMaTHUeCKHX MeTOJ0B B MPAKTHUECKOH JesTeIbHOCTH. 7. TIpAMast TMHHUS Ha MI0CKOCTH.
PasinuHble GopMBI ypaBHEHHH NPSIMOl, Yro/l MeXy /iByMsi IIpIMBIMH. KpHBBIe BTOPOro nopsi/ika Ha
n10ckoCTH. TIpsiMast M MIOCKOCTh B TPOCTPAHCTBE, Pa3/inuHbie GOPMBI MX yPaBHEHHIt. YIibl MXy
NIPSAMBIMH, TIOCKOCTSIMH, TIPSIMOIA 1 TUIOCKOCTBIO. TIoHsITHE 0 rHIepruockocT. [T0BepXHOCTH BTOPOro

8. K Hble uuca. JleficTeus ¢ HuMH. ['eoMeTpruyeckoe rpe/icTaB/ieHHe KOMITIEKCHOTO YKMcia.

i, Touku neperuba; acumMnToTHI ByHKLMIA. 6. Mcronb3oBanme

43

10

Bcero 3a 1 cemectp 144 102 34

68

42

30

Paspen 5. Heonpeje1éHHbIi HHTerpas u ero i I & i MHTerpas 1 ero
OCHOBHbIE CBOﬁCTBB TBGHML‘B UHTErpasioB, UHTErpupoOBaHHe 10 YacTAM U C MOMOLLBIO 3aMeHbl ﬂepeMEHHOﬁ,
MHurouneHbl ¥ PALUOHA/IbHbIE Apobu. Teopembl Taycca u Be3y, pas/ioxxenue MHOrousieHa ¢ 50 20 8

Tamu Ha M KBa/IpaTHUHbIe MHOXHTEJIH, PaloHa/IbHbIe POGH,

/ipo6H Ha TpocTeiiye. MiHTerpupoBaHHe palMOHa/bHLIX Apobeit i

12

10

M TPAHCLeH/IeHTHBIX ¢y 3 sl HHTerPaJioB.

i uaTerpan. O é il uHTerpan u ero cBoiicTea. 3ajauu, MPUBOASIHE K

0 uTerpaza. Onp EHHBII HHTETPal 1 ero csoucrsa OnpezieNéHHEIT HHTErpas C
T1epeMeHHbIM BepXHIM MPEe/IOM. TeopeMa Bappoy. ®opmyna Hi Wnrer no
YaCTAM M 3aMeHOii IlepeMeHHOM B onpe/ie/éHHOM HHTerpae. Kmaccht d)yuxunu MHTErpHpyeMBbIX 110 Pimany.
Teopems! 0 cpezHeM. IIpH/IOKeHHs ONpe/ieIEHHOr0 HHTerpasIa (BbIMHC/IeHHe TIOLa/eH, J/IHH YT, 061>EMDB 40 20 10
Tes1 1 Ap.). HecoGcTBeHHbIe HHTErpasibl € 6eCKo) M OT Heorp: ) , UX
OCHOBHbI€ CBO¥CTBA. [IpH3HAKK TIpH MCC e
AGcomoTHast cxoaumMocTs. Popmyria HeroToHa-JleiiGHuLa /st HecoGCTBeHHBIX HHTerpanos. ToHsTie
[IaBHOTO 3HaueHHs HeCOGCTBEHHOTO MHTerpasa. amMma-(yHKIs.

M HeCOOCTBEHHBIX HHTETPAsIoB.

10

10

Pazpen 7. KpuBonHeiiHble HHTerpasbl. BekTop-(yHKIMs CKanApHOro aprymeHTa. Kpupbie B pearbHoM
TPOCTPaHCTBE M Ha TJIOCKOCTH. [ITMHa KPHBO B peasibHOM MPOCTPAHCTBe M Ha TI0CKOCTH. KacarebHbli
BEKTOp KpHBOH. Kacare/ibhasi 1 HOpMa/ibHasi MI0CKOCTL KPHBOH. Perynspras kpusast. HarypanbHelii mapamerp! 18 8 4
U HaTypasibHOe ypaBHeHHe KpUBOii. KpHei3Ha Kpueoii. Cassproe nosie. KpHBO/MHeHHbIH HHTerpast niepsoro
Pojia 1 ero usnyecKas HHTepripeTaLysi. BektopHoe rnone. OpueHT KpuBasi. K|

MHTerpaji BTOPOro pojia M ero (JU3UUecKuii CMbICI.

10

Paspen 8. Paapl. Onpe/ieieHye YMCI0BOIO psijia. Bhl‘{HC}IGHHE CyMMbl Psjia 1o onpezienexuo. Paj
reoMeTpHYecKoii nporpeccuu. Teopema o CXOAUMOCTH C
0 CXO//MOCTH Psi/la C OrPaHHYeHHBIMH YaCTHUHBLIMM CymMMamH. Kpurepuii Koim cxogumocty psizia.
HeobxouMBlit IpU3HAK CXOAMMOCTH. ['apMoHHUecKuii psij. AGCoMoTHAs 1 yC/I0BHas cxoumocTs. Teopema o
CXOZMMOCTH aGCOMIOTHO CXOAAIIErocs psja. [pusnary cpaauel—mn Tpu3nax [ManamGepa. PaJKabHblii
npusHak Komm. ViHTerpanbHelil npustak. O KU psfl. 1 PAJBL.
Teopema Jleit6uuja. Teopema Pumana. Hepecraﬂoaoquoe CBOHCTEO abcomoTHO cxo}:mu.udxcx PAZOB. 36 20 12
DYHKIMOHATBHBIE TI0C/IeJ0BATeLHOCTH H PsbL. VIX CXOAMMOCTD. PaBHOMepHas CXOAMMOCTD. KpuTepii

51 PsiJOB M TeopeMa

i CXOAMMOCTH. THBIH NpU3HaK Beliepiurpacca. TeopeMsl: 0 TIpefiesie CyMMBbl, O

ABesnsi. PaJiyc 1 HHTepBa/ CXOAMMOCTH. CBOHCTBA CTEMEHHBIX PsiZIOB. Psijibl Temopa 1 MaknopeHa.
Kpurepwii 1 npusHak cxogumocTh psizia Teiinopa. P: OCHOBHBIX () L 1T,
BBIYMC/IEHHS] C MOMOLLIbIO PS/OB.

M MHTer] cymmbl. CrerntenHble psijipl. Teopema

10

Bcero 3a 2 cemecTp 144 68 34

34

76

40

40

Hec O6nact n

HeCKO/IbKHX MepeMeHHBIX: OTKPbIThIE, 3aMKHYTbIe, OrPaHHUYeHHbIe, THHEHHO CBSI3HbIe, Bbmymme Tlpenen n
HernpephIBHOCTb PYHKLMHK. YacTHble uero
WnBapnanTHocTh hopmbl noHoro uddepenipana. KacarenbHas n1ockocTh 1 HOpMasb K OBEPXHOCTH.

Teiiniopa. OCHOBHbIE TeOPEMbI O HesiBHBIX (yHKIMsIX. HesiBHbIe DYHKIUH, HX CYIIeCTBOBaHHE H
M UX

rpajueHr. 1 " BBICILIMX MOPsi/IKOB. Popmya 38 18 8

YesoBUst HE3aBUCUMOCTH

cuCTeMb (yuxuuii. Teopema 06 06paTHOM 0TOGpPaKEHHH. DKCTPeMyMbI (YHKLHi HECKONLKHX TIepeMeHHbIX.

10

10

U JJ0CTAaTOYHbIe YC/IOBUsI 9KCTPeMyMa. YC/IOBHBII 3KCTpeMyM. Metog MHOXUTeeit Jlarparka.

NbHBIE Cucrembt il. dusnueckue 60 30 18

M TpaKTHYeCKHe 3a/1auk,

K TIepBOro MopsiJiKa.

7

12

10
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ypaBHeHHi. OCHOBHBIE K/IacChl ypaBHeHHii, HHTerpupyeMmble B KBaj[paTypax:

3aj1aua Koum. Teopema CylleCTBOBaHHS H eIMHCTBEHHOCTH peliienHs 3aaun Komm. Ocobble peruenus

© C pa3eIoUMMHCS

B TTO/HBIX
JIMHEHHBIX ypaBHeHni. YpaBHenust beprysuim, Jlarpamka u Kiepo. [uddep
ropsi/jKoB. 3ajjaua Kowm. YpasHeHust, omycKatomiye opsiziKa.

TIepeMeHHBbIMH, C OJHOPOJHOM TPAaBOH YacThIO, it ddp

MeTopp! pertienust
eHLHa/IbHbIe YPaBHEHHs BbICLIMX
TTanedt

oHn p

ypaBHenusi. OripezieniuTe/is BpoHCKOro 1 ero cBoiictsa. PyHjamMeHTabHas cucTeMa peteHuit. Obiee
0 i. Metoy Jlarpaka BapHaLu NOCTOSIHHBIX. JInHelHbIe

cnoc
cucrema

CrIe oro Brza. Hoj

C MpaBoii YaCThI0
BexkropHasi 3anuck. 3ajjaua

HEOZHOPOAHBIX CHCTEM. YCTOHUMBOCTD AH(depeHLIaIbHbIX yPaBHEHHI H C
Mertog dyHKLmit JIsmyHOBa.

Kowm. Teopema cylieCTBOBaHHS U JMHCTBEHHOCTH peluenus 3aauu Kowm. Cuctemsl iuHeiiHbIx
mddepeHIaTbHBIX YPaBHEHHI C TOCTOSHHBIME KOO(/hHIMenTaMu. MeTo/bI PeLIeHHs 0JHOPOAHBIX H

ncreM. TOUKH T0KOS, MX THIIBL.

Pa3pen 11. Kparubie naTerpanbl. [IBOiHHOI U TPOHHON MHTErPaJibl, HX CBOICTBA M HX MPUIOXKEHHS.
CBe/leHHe KPAaTHOrO MHTErpajia K OBTOPHOMY. 3aMeHa IepeMeHHbIX B KPaTHBIX HHTerpanax. [lospHbie,

TOTEHLMaIbHOCTH BEKTOPHOTO OISt Ha M/I0CKOCTH. TTOTOK Mo/Ist Yepes nose

notexuuasa. CosieHol 0€ 110/1e 1 ero CBOHCTBA.

BEKTOPHOTO NoJist, eé usnueckuii cvbic. dopmyna laycca — Octporpajckoro. POTOp BeKTOPHOTO 1o,
Oneparop 'amusbTona. ®opmysna Crokca. [ToTeHLMabHOE 10J1e, ero CBOKCTBA. YC/IOBHS NMOTEHLMAIbHOCTH.
I

Ke  cepryeckue b1, TT “THbIE HHTETPa/lbl, UX CBOICTBA U BHIYMC/IEHHS.
TeomeTpHyecKue 1 KHe KPATHBIX, MHBIX 1 T THBIX HHTETPa/IOB.
3 (CKa/IIpHOe U BeKTOPHOe rosie. LIMPKy/ISsLks BEKTOPHOTO MOIst BAOIb KpKBOit. PopMyna ['puHa. YcmoBus 46 20 8 12 26 10

PXHOCTD. [lMBepreHLys

Bcero 3a 3 cemecTp

144 68 34 76 30

Bcero no guCHHIIHHEE

432 238 102 136 194 100

100

3.2. AyANTOPHBIN NPAaKTHKYM

8

Ne Oo0nem,
n /;1 Homep 1 HauMeHOBaHHe pa3jesia JUCHUIITHHBI TeMa NpaKTHYeCKOro 3aHATHS aya.
4acoB
1 . Marputibl. [JeiCTBYS C HUMHU. 2
) Paspgen 1. DnemeHTbI MaTeMaTH4eCKOM JIOTUKUA U ST Ty ——————— 5
Teopur MHOXKeCTB. BelllecTBeHHble uncia. MaTpuLpL.
3 MHoOXecTBa 1
4 |Pa3gesn 2. ®YHKLMH OT OJHO BEIL|eCTBEHHOM DneMeHTapHble QPYHKIUN 3
5 |mepemeHHOMH. Pewienue cuctem TMHEHHBIX YDaBHEHHH. |PeleHue CUCTeM TMHEMHBIX ypaBHEeHUi 5
6 UucoBele noc/e0BaTe/IbHOCTH 2
7 BeckoHeuHO MaJible ¥ 6ecKoHeuHo bosblive QYHKIMH. 2
Pa3pen 3. Teopust ripefiesioB. HerpepriBHbIE (DyHKIWH. — =
8 |Cucremsr muHetinbx O — PackpbITre Heonpeie/1éHHOCTel 4
9 Bexropsl. [leficTBus ¢ Bektopamu. CKassipHOe, BeKTOPHOE 1 4
CMelllaHHOe NIPOU3BefieHue.
10 ITpon3BozHbIe NEPBOro MopsiAKa 9
11 TIpou3BoAHbIe BBICIINX MOPSAAKOB 4
12 [IpriMeHeHNe IPOU3BO/HBIX 10
13 TIpsiMast Ha TJIOCKOCTH. 2
14 [110CcKOCTb B MPOCTPAHCTBE. 2
15 |Pasgen 4. [TpousBozHble 1 AuddepeHLHanbl. [NpsiMasi B IPOCTPaHCTEBe. 2
16 |AHaIMTUYECKas TeOMETpUs. B3arMHOe pacrosioykeHue NPsIMOM U MJIOCKOCTH B POCTPAHCTBE. 2
17 dnmrc. 2
18 T'vmep6oa. 2
19 TTapab6oa. 2
20 O611iee ypaBHeHHe KPUBOM BTOPOTO Pofa. 2
21 IToBepxHOCTH BTOPOrO MopsijKa 4
Bcero 3a 1 cemecTp 68
22 INoxBenenue nox auddeperHnyan. VHTerpupoBaHye 10 4acTsM. 2
23 VHTerpupoBanue pobeit 4
24 Pasnen 5. Heonpesie1éHHbIN MHTerpas 1 ero CBOKCTBA. HHTel"PHpOBaHP[e VppalyoHaibHbIX ¥ TPUTOHOMETPUYeCKUX 4
npobeii.
25 3aMeHbI TIepeMeHHOM 2
26 N . TIpunoxeHust onpe/ie/IEHHOTO UHTerpasna 6
Paszen 6. OnpeenéHHbIN UHTErpasl. =
27 Heco6cTBeHHbIH HHTErpast 4
28 Pasnen 7. KpuBoHeliHble UHTETpasbl. KpHBOHHHeI:,IHLIe unTerpasbt I posa 2
29 KpuBonuHeiinble nHTerpanst 11 poga 2
30 UucioBble psijibl 4
31 |Pa3gen 8. Pagpl. CrerneHHble ps/bl 2
32 DyHKLMOHA/IbHBIE PS/ibl 2
Bcero 3a 2 cemecTp 34
33 [Jnddepennpoanyie QyHKLNN HECKONBKHX MePeMeHHbIX. 4
CnoxHasi QyHKILsI, TapaMeTpUdeCKU 3a/JaHHAst, HesIBHO 3aflaHHasl.
34 [Pagen 9. Teopust (hyHKLH HECKOTHKHX IEDEMEHHbIX. IIpousBoaHble U AuddepeHLIab IepBOro nopsaxa. IlpoussogHble 5
BBICLLIErO MOopsi/Ka.
35 KacareibHast IJIOCKOCTb ¥ HOPMAJIb. 2
36 OKCTPeMyMBl. 2
37 Oy 1 nopsgxa 4
38 Paspen 10. ,[[I/Icl)(bepeHLlHaf[LHbIS ypaBHeHHUs1. CHUCTeMBbI OJTY BHICUINX TOPAZKOE 6
i depeHIaNbHBIX YDaBHEHHUH.
39 Cucremsl O1Y 1 nopsgxa 2
40 JIBOMHbIEe MHTErpasbl 4
41 |Paspen 11. KparHble HHTerparssbl. TpoliHble MHTerpasibl 4
42 IToBepXHOCTHbIE UHTerpasibl 4
Bcero 3a 3 cemecTp 34
3.3. CamocrosiTesibHas pabora crygenta (CPC)
Ne Oo0bem,
wn Homep 1 HanMeHOBaHHe pa3jie/ia AUCIUTILTHHBI Copep)xaHue yueGHOro 3aaHus acos
1 Paszen 1. DrieMeHTbI MaTeMaTHYeCKOM JIOTHKH ¥ TEOPUH MHOXKECTB. Permensie 232 Ha remy: "MaTpuiysl B OnperenuTe/” 6
BeecTBenHble uncaa. Marpuripl.
2 |Pasgen 2. ®yHKIMU OT OFHOH BellleCTBEHHO! NepeMeHHOM. Pemtenue 3azau 1o Teme: "CHCTeMbl TMHEHHBIX 3
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PerrieHre CUCTeM JIMHEHHBIX YPaBHEHUH. ypaBHeHHH"
3 Perienue 3a71au Ha TeMy "CBOICTBa 371eMEeHTapHBIX 3
yHKIpH"
P A
4 |Pa3gen 3. Teopust npegenos. HenpepsieHble yHKImK. CrCTEMbI CLLIEHME 3a/ad Ha TEMy (,:,KaMPHoe’ BEKTOPHOE 1 3
o M CMelllaHHOe TIpou3BeZleHre".
JIMHElHBIX YpaBHeHUH. - -
5 Pemenue 3azau ro teme: "TIpesesnel 8
6 Pemenue 3azau o Teme: "IIpoussoguere” 6
Paspen 4. [pousBoaHsle u fuddepeHLansl. AHaIUTHYECKas o m
7 reomeTpis Peruienue 3az1au 1o Teme: "TloctpoeHue rpamkoB 7
8 ) Perienue 3azau o teme: "AHanuTHYecKas reomeTpus’” 6
Bcero 3a 1 cemecTp 42
9  |Pasgen 5. HeonpeseiéHHbIN UHTETPa U €ro CBOMCTBA. Pemenue 3az1au Ha TeMy: "HeornpeienéHHbINA MHTerpan” 30
10 Pemienue 3agau rno teme: "IIpunokeHust onpe/ieéHHOTO 16
Paszen 6. OnpeenéHHbIN MHTErpasl. uHTerpana”
11 PerneHuie 3a/au 1o Teme: "HecobcTBeHHbIN nHTErpan” 4
12 Perienue 3az1au 1o Teme: "KpuBoMHelHble MHTErpasbl 5
o II popa"
Paspen 7. KpuBonvHeliHble MHTErpasbl. - ~
13 Perrenue 3az1au o Teme: "KpuBonvHeliHble HHTerpassl I 5
poza”
14 |Pasgen 8. Papipl. Perenue 3aziau Ha Temy: "Pszpr” 16
Bcero 3a 2 cemecTp 76
15 |Pasgmen 9. Teopusi GyHKIMIT HECKOJILKUX ITepEMEHHBIX. Peutenue 3a5a4 na emy: "Ildgep e:—mup OBaHue 20
(DYHKLFH HeCKOJIBKHX ITepeMeHHBIX .
16 Perrenyie 3a/ja4 Ha TeMy: " YCTOWUHBOCTB" 10
17  |Pa3gen 10. Iucdepenipanthele ypaBHeHUst. CUCTEMBI Peiiere 33534 1a Temy: /:ll/l‘fll)lbep CHLHAIILHbIE 10
o ypaBHeHMs T1epBOro rnopsijka'’.
i depeHIaNbHBIX YDaBHEHHUH.
18 Perrenye 3a7a4 Ha Temy: "InddepeHnyanbHbie 10
YpaBHEeHUsI BBICIIMX MOPSJKOB".
19 Pentenue 3aza4 Ha Temy: "/IBOMHBIe MHTerpasl” 10
2 P : "Tpoii " 1
0 Paszen 11. KpatHbie uHTerpasL, elleHYe 3aa4 Ha Temy: "TpoliHble UHTerpasbl 0
21 Perienue 3asau Ha TeMy: "[loBepXHOCTHBIe UHTeTpasbl” 3
22 Perienue 3asau Ha Temy: "Teopus nons"” 3
Bcero 3a 3 cemecTp 76
4. ®OPMbI KOHTPOJIA OCBOEHUSA JUCIIUIL/INHBI
CEMECTP HEJE/IN CEMECTPA
1(2 3 4 5 6 |7 8 9| 10 11 12 13 | 14 15 16 17
1 BII3 BII3 | AP BII3 [P | BII3 BII3 BII3 | AP nud. 3au.
BII3 BII3 | AP BII3 [P | BII3 BI13 BII3 | AP . 3au.
3 BI13 BII3 | OP BI13 [P | BII3 BI13 BII3 | AP

YcoBHbIE 0603HAUEHUS:

e [JIP — auarHocTrueckas paboTta;

o BII3 — Bonpocel/3afanus no temam I13;

o . 3au. — auddepeHLPOBAHHBIN 3aueT;
o . 3au. — auddepeHIMPOBAHHBIN 3aUeT.

JIMarHoCTHYecKast pabora;
BOMPOCHI/3a/jaHus 1o Temam I13.

ITpomeKyTouHas aTTecTaus NIPOBOAUTCS B hopMax:

b depeHIPOBaHHBIN 3a4eT;
9K3aMeH.

TeKyImuii KOHTPOJIb YCIIeBaeMOCTH CTY/IeHTOB IIPOBOAUTCS B JUCKPETHbIe BpeMeHHble HHTePBa/IbI B CIeYIOLUX GopMax:
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:

1. A. H. KanatHukos, A. I1. KpuiieHko. . AHanuTuyeckasi reometpusi. M.: M3a-so MI'TY um. H. 3. Baymana, 2019, s51. pec.
. A.TI. INotanos. . JIuHelHas anare6pa U aHaUTHYecKast reoMeTpusi. Mocksa: FOpaiit, 2020, 351. pec.
3. A. I1. Psbyuiko. HAMBHAYyanbHBIE 3a/laHusI TI0 BBICIIeH MateMatrike. U. 4 OneparpionHoe ucuriciende. BI'TY "BOEHMEX" um. [1. @.
YctuHoBa, 2007, 198 3k3.
4. A. T1. Psbywko. VIHauMBHAYyasIbHbIe 3a7aHust Mo BeICIIeli MaTeMatuke. Y. 4 OnepauponHoe ucuucienye. BI'TY "BOEHMEX" um. . ©.
YctuHoBa, 2007, 3:1. pec.
5. A. I1. Psbyuiko, B. B. Bapxatos, B. B. [lepaBer]. IHAMBH/ya/IbHBIe 3ajaHus 110 BbIcIIel Matematrke. Y. 3 Psgel. BI'TY "BOEHMEX"
umM. [1. ®. YcrunHoBa, 2007, 129 3K3.
6. A. I1. Psbyuko, B. B. Bapxaros, B. B. [lepxkaBel|. IHAuBHIya/ibHBIe 3a/jaHus 110 BbICIIeH MateMatrke. U. 1 JInHelHast U BeKTOpHast
anrebpa. BI'TY "BOEHMEX" uwm. [I. ®. YctuHoga, 2007, 371. pec.
7. A.I1. Psbyuiko, B. B. Bapxatos, B. B. [lep>xaBel]. IHAMBH/ya/IbHBIe 3a[jaHus 110 BbICIIel MaTteMaTrke. Y. 2 KomriiekcHble uncia. BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2007, 351. pec.
8. A. Il. Psibyuko, B. B. bBapxaros, B. B. [lepkaBel]. IHAUBHAyaTbHbIE 33/jaHus 110 BbICIIel MateMarrke. U. 3 Paapl. BI'TY "BOEHMEX"
um. [l. ®. Yerunosa, 2007, 371. pec.
9. A. Il. Psibyuko, B. B. Bapxaros, B. B. [lepxasel. Pager. BI'TY "BOEHMEX" um. [. @. YctuHOoBa, 2007, 146 7K3.
10. A. I1. Ps6ymuixo, B. B. Bapxaros, B. B. [lepkaBel]. InauBHAyabHbIe 3aaHust 110 BbICLIel Matemarrke. Y. 1 JIuHeiiHas 1 BeKTOpHast
anrebpa;. BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007, 917 3K3.
11. A. T1I. Psiby1uiko, B. B. Bapxaros, B. B. [lepskaBeL). VIHAuBH yaibHble 3a/jaHus N0 BbIcIeil Marematrke. U. 2 KommniekcHble uncia. BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2007, 406 3K3.
12. A. @. dumnnos. CO60pHUK 3a/au 10 AuddepeHIaIbHBIM ypaBHeHHsIM. VDkeBck: PerynisipHasi M XxaoTH4eckast juHamuka, 2005, 28 k3.
13. B. JI. ®aiiHIIMUAT. . D7ieMeHThI anreOpbl U aHanuTHYeckold reomerpru. CI16.5I'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015, 351. pec.
14. B. JI. ®aiiHiumugT. . JuddepeHnnansHoe 1 MHTerpanbHOe HcuncieHne QyHKIuH ogHoro aprymenra. CI16.: BXB-Iletep6ypr, 2007, 237
9K3.
15. B. JI. ®aiiHmuT. . JuddepenimansHoe 1 MHTerpanbHOe HcunciieHne QyHKIuMH ogHoro aprymenTa. CI16.: BXB-Iletep6ypr, 2006, 188
9K3.
16. B. JI. ®aiiHimuat. . Teopus nosst. CII6.BI'TY "BOEHMEX" um. [I. @. YcruHoBa, 2020, 46 3k3.
17. B. JI. ®aitHiumuAT. . JuddepeHupanbHoe U HHTeTpaibHOe HCUKc/ieHre QyHKLHH HecKobKUX aprymenToB. CII6.: BXB-ITetep6ypr, 2007,
242 5K3.
18. B. JI. ®aiiHIIMUAT. . D7ieMeHThI anreOpbl U aHanuTHYeckol reomerpud. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctunoBa, 2015, 182 3k3.
19. B. JI. ®aitHmmuzar, I1. M. Bunnuk, A. A. Tapacos. . HauBHyanbHble 3a4aHus 110 AuddepeHI{anbHOMY U UHTerPaJbHOMY UCUHCIEeHUIO
¢yHKLMH HeckonmbKuX apryMmeHnToB. CI16.BI'TY "BOEHMEX" um. [l. ®. YctuHoBa, 2010, 174 3K3.
20. B. JI. ®aiinmmugr, [1. M. Bunnuk, A. A. Tapacos. . UHAuBYAyansHble 3aiaHus 110 AuddepeHInaIbHOMY U UHTerPalbHOMY UCUHCTIEHHIO
¢yHKLMH HeckosbKUX apryMmenToB. CI16.BI'TY "BOEHMEX" um. [l. @. YctuHoBa, 2010, 371. pec.
21. B. JI. ®aitnuvuar, I1. M. Bunnuk, Y. B. I'yces. . @yHkimK komiuiekcHoro aprymenTa. CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2013, a11. pec.
22.T. H. Bepman. . C60pHUK 3a/jau 10 Kypcy MaTemMarnueckoro aHanusa. CII6.: IIpodeccus, 2005, 1399 3k3.
23. . T. ITuceMeHHbIN. . KoHCMeKT IeKLuii 1o BbIciIeii MaTteMaTuke . M.: Alipuc-nipecc, 2006, 752 3k3.
24. E. C. BapaHoga, A. A. Bpauyiasckuii, [1. M. Bunnuk. . Pager. CI16.BI'TY "BOEHMEX" um. [. ®@. YcruHosa, 2008, 351. pec.
25. E. C. bapaHoBa, E. A. VcakoBa, A. M. ITonos. . Jluneiinas anre6bpa. CII6.BI'TY "BOEHMEX" um. [l. ®. YctuHoBa, 2015, 371. pec.
26. E. C. BapaHoga, E. A. VcakoBa, A. M. ITomnos. . JIuneiinas anrebpa. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008, 351. pec.
27. E. C. bapaHoBa, E. A. VcakoBa, A. M. ITonos. . JIuneiinas anre6bpa. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015, 64 3K3.
28. E. C. BapaHoga, E. A. WcakoBa, U. C. Hyauep. . JuddepeHipansabie ypasHenus. CI16.BI'TY "BOEHMEX" um. [J. ®. Ycrunoga, 2008,

N

29. laij?.g.e]gépa}losa, 1. M. Bunnuk, C. B. I'apbiauHa. JuddepenipmansHoe ncurcnenve. CI16.5T'TY "BOEHMEX" uwm. [I. ®. YctuHoga, 2008,

30. glc.a}](;a;pa}losa, I1. M. Bunnuk, C. B. I'apbiauHa. . JuddepenipansHoe ncuncnenue. CI16.5I'TY "BOEHMEX" um. [I. ®. YcTuHOBa,

31. i?%é’ggbgsg;aa, T1. M. Bunnuk, T. B. Bunnuk. . MarerpanbHoe ucuucienue. CI16.5I'TY "BOEHMEX" um. [I. ®. Ycrusora, 2012, 221

32. IBEKBC Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . UnrerpansHoe ucuucienue. CI16.BI'TY "BOEHMEX" um. []. @. YctuHoBa, 2012, 351

33. I[;IECC Hygzuep, M. C. TTonos, A. A. Tapacos. . @yHKIUH1 HecKonbKKX nepemMeHHbIX. CII6.BI'TY "BOEHMEX" uwm. [I. ®. YcTuHoBa, 2008,
3/1. pec.

34. I1. 1. YepHycs, I1. I1. YepHycs. . YcToitunBocTs no JIsnyHosy. CII6.: 3g-8o BI'TY "BOEHMEX" um. [l. @. YctuHoBa, 2022, 124 3k3.
35. I1. I1. YepHycs, I1. I1. YepHych. . OcHOBEBI Teopuu ycTorunBocth. CI16.: M3a-Bo BI'TY "BOEHMEX" um. [I. @. YctunOoBa, 2022, 351. pec.
36. I1. I1. YepHycs, I1. I1. YepHycs. . YcToiunBocTs no JIsmyHosy. CII6.: U3g-8o BI'TY "BOEHMEX" um. [I. @. YctuHosa, 2022, 351. pec.

I1. I1. YepHycb, I1. I1. UepHych. . OcHOBBI Teopu yctoitunBocTd. CI16.: V3g-Bo BI'TY "BOEHMEX" um. [I. ®. YctrHOBa, 2022, 129 5K3.
C. B. Pe3nnueHko. . AHanuTHuUecKas reoMeTpus B prMepax U 3afauax. Mocksa: FOpaiit, 2020, 351. pec.

39. 4. C. Byrpos, C. M. Hukonbckuil. Beiciuast Maremaruka. Boicias marematrika. Mocksa: FOpaiit, 2022, 351. pec.

1. C. Byrpos, C. M. Hukonbckuit. . Boiciast MaTemaryka. Mocksa: FOpaiit, 2022, 351. pec.

5.2. lononHuTebHasA TUTepaTypa Mo JUCLIMIVIMHE:
1. A. I1. Psbymiko, B. B. Bapxartos, B. B. lep>kaBeL. JIuHeiiHasi u BekTopHas anre6pa. BI'TY "BOEHMEX" um. [I. @. Yctunoga, 2009, 3 3k3.
5.3. Ilepuosuueckyie U3aHUS:
He TpebyroTCs.

5.4. TlepeueHb pecypcoB MH(OPMAI[HOHHO-TEIEKOMMYHHUKAITHOHHOM ceTr "VHTepHeT", He0BXOAUMBIX /IJisi OCBOEHHMST JUCIIUTITAHBI, 3/IEKTPOHHbBIE
61O/IMOTEUHbIE CHCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;

2. https://ibooks.ru/ — 3BC A#ibykc.py - 370 60/1b1110# BHIOOp aKTyaIbHOM IMTepaTypsl A/1s Ballleit 61OIH0TeKH B 37IeKTPOHHOM BHJE;
3. https://repository.library.voenmeh.ru/jspui/ — ®yHpamenTanbHas 6ubmoteka BI' TY «BOEHMEX» um. [1.®. YcTUHOBa;

4. https://urait.ru/ — I'naBHasi — O6pa3oBarenbHas iardopma FOpaiiT. [Ij1s1 By30B U CCy30B..

CoBpeMeHHble NIpoeCcCrOHabHbIe 6a3bl JaHHBIX:

1. https://rusneb.ru — HaipioHanbHast anektpoHHas 6ubnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast aiekTponHas 6ubnuoreka « KnbepieHnHKa»;
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http://www.rfbr.ru/rffi/ru/library - IToHoTekcTOBast amekTpoHHast 6ubmoTeka Poccuiickoro dhoHza GyHaMeHTaIbHBIX UCC/IeA0BAHUH.
VHdopMaLoOHHbIe CIIPABOYHbIE CUCTEMBI:
1. Texakcrept — VH(OPMALIMOHHBIN MOPTaI TEXHUYECKOro pery/aupoBaHus: HopMsl, rpaBuia, craHiapTel PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l 'OCTos cobcTBeHHOH reHepanuu BI' TY
"BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranrIlnoc- nHGOPMAIMOHHBIH MOPTAa IIPaBOBOM HH(OPMALIIH.
5.5. [IporpammHoe obecrieueHue:
He TpebyeTcst.

5.6. VIHdopMaLMOHHbIe TeXHOIOTUH:

B3auMoyielicTBHe ¢ obyuatoiumucs nocpeacteom DUOC Moodle BI'TY «BOEHMEX» um. [1.®. YcTuHOBA.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUAII/INHBI

6.1. JIeKLIIOHHbIE 3aHATHS:

CrielMaTM3UpOBaHHbIe TPeOOBaHMS M0 000PYJOBAHUIO OTCYTCTBYIOT; ayJUTOPHS C TI0CaZ0YHBIMH MeCTaMU 110 KOJIMUECTBY CTYEHTOB;
Jl0CKa.

6.2. IIpakTHUYeCKHe 3aHATHUS:

1. AyAuTOpUS C YMC/IOM NOCAZI0UHBIX MECT He MeHbllle KOJIM4ecTBa 00yUaroIuXcs.

6.3. IIpouee:

1. pabouee MecTO mperogaBaresisi, OCHallleHHOe KOMITbIOTEPOM C JOCTYIIOM B VIHTepHerT;
2. paboure MecTa CTYZ€HTOB, OCHaIl|eHHbIe KOMITBIOTePaMH C ZIOCTYIIOM B VIHTepHeT, pe/jHa3HaueHHbIe /1St PAOOTHI B 3/IeKTPOHHOM
obpa3soBare/bHOI cpefe.
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TIpunoxenue 1
K paboueii nporpaMme JHCIHITHHBI
BBICIIASAI MATEMATHKA

AnHoTanus pa6oueii mporpaMMsI

ucuummaa BBICIITASI MATEMATUKA sBrsieTcss AUCLMIUIMHON 00s13aTe/IbHOM 4acTH 070Kka 1 mporpaMMbl TIOATOTOBKM ITIO
HanpasieHuto 24.05.06 Cucmembl ynpasneHust iemamenbHbIMU annapamamu. JJUCLUIUIMHA peanu3syeTcst Ha daky/bTeTe b Ba3oBoe HH)XeHepHOe
obpasosanue BI'TY "BOEHMEX" um. [1.®. Ycrunosa Kadenpoii b1 Briciias MaremaTyika.

JucuunvHa HatjesieHa Ha GOpMHUpPOBaHHe KomnemeHyuii:
OIIK-1 CriocobeH MpUMeHsTb eCTeCTBEHHOHAy4Hble M OOLLieMH)KeHepHbIe 3HAHWs, MEeTOAbl MaTeMaTHYeCKOro aHajiu3a M MOZeTUpOBaHMus,
TeOPeTHYeCKOT0 U IKCIIeEPUMEHTA/IbHOTO MCC/IeJOBaHUA /i1 PellleHrs WH)XXeHEePHbBIX 3a7a4 HpOdJeCCHDHaJ'ILHOﬁ [esaTe/IbHOCTH,
OIIK.[J-1 CriocobeH aHa/iM3upoBarh U BBISIB/ISTH €CTECTBEHHO-HAYUHYIO CYLHOCTb 1p0o6/ieM yIpaB/ieHus B TEXHUUECKMX CHCTeMax Ha OCHOBE
NIpHOOpPEeTeHHBIX 3HAHHUH.

Copiep>kaHe [JUCLUIUIMHBI OXBAaThbIBaeT KPYI BOINPOCOB, CBS3aHHBIX C LIEJIOCTHBIM IIOHMMaHMeM CBSI3M MaTeMaTHuecKuxX Mogfeneld c
NpaKTHUeCKUMH 3afiadyamMi. OCHOBHast ujesi Kypca: OB/laZieHHe MaTeMaTHyeCKUMH (OpMysiaMy, MeTofaMH M Criocob6amM WX TpUMeHeHHs JJIst
pellleHus] 337ja4 eCTeCTBEHHOHAyUHbIX M TeXHWUECKHX [UCLUIUIMH, a TakKe 3a/ja4, COCTaB/SIOIIMX OCHOBY HH)KEHEpPHO-KOHCTPYKTOPCKOM
TMPaKTHKH.

HpOFpaMMOﬁ AUCLHUIIMHBI TPelyCMOTPEHBI C/1eyIol1e BU/AbI KOHTPOJIA:
TeKyIuii KOHTPOJIb YCIIEBAaeMOCTH CTYZIeHTOB ITPOBOAUTCS B JUCKPETHbIe BpeMeHHble HHTePBA/IbI B CIeYIOLIUX GopMax:
e JuarHoctuyeckas pabora;
e BOINpOCHI/3ajaHus no Temam [13.
ITpoMeKyToOUHAs aTTecTaus IPOBOAUTCS B hopMax:
e nuddepeHIIMPOBAHHEIN 3a4eT;

¢ DJK3aMeH.

OO611jast TPYAOEMKOCTb OCBOEHHUs JUCLIMIUIMHBI cocTaBsieT 12 3.e., 432 u. [IporpamMmoit JUCLMIUIMHBI PeLYCMOTPEHbI JIeKLIMOHHbBIE 3aHSATHUS
(102 u.), mpaxtrueckue 3aHaTHs (136 u.), camocTosiTesibHast pabota cryzeHTa (194 u).
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TIpunoxenue 2

K paboueii nporpaMme JHCHHITHHBI
BBICIIASAI MATEMATHUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHWA

PeKoMeH/JAI[UHU M0 0CBOEHUI0 JAUCLUIIMHBI JUISI CTYAeHTa

TpyAOeMKOCTb OCBOEHHsI AWCLMIUIMHBI cocTaBisieT 432 W, w3 Hux 238 4U. ayAuTOpHBIX 3aHATWHM, U 194 4., OTBeAeHHBIX Ha
CaMOCTOsITe/IbHYI0 paboTy CTy/ieHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo quGHOFO BpeMEHH 110 BUJAaM CaMOCTOSITe/TbHON pa6OTI>I W pasfiesiaM JUCLUIVIMHBI IIpUBEJ€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHUSI AWCLIAIIMHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U
MPOME>KYTOUHO# aTTecTaly 00yYaroImxcs.

@DOopMBI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PHIoKeHnH 3 K Paboueii mporpamme.

HaunmenoBanue padoTbi

PexkoMeHjiyemas iuTeparypa

TpyaoeMKOCTB,
vac.

Paaaen 1. D/IeMeHThI MaTeMaTHYeCKOH JIOTUKH U TEOPpHHU MHOXXECTB. BEIJ.IECTBEHHBIE qyucia. Manldl.lbl.

Pelenue 3az1au Ha TeMy:
"Matpuupbl 1 onpegenureny”

E. C. BapaHoga, I1. M. Bunnuk, C. B. I'apbiauHa. . JuddepeHipanbHoe nCUucaeHue:
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008 (1)

E. C. BapaHoga, I1. M. Bunnuk, C. B. I'apeinuHa. IuddepeHiianbsHoe UCUUCTIEHE:
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008 (1)

A. II. Psbymiko, B. B. Bapxaros, B. B. [lepxaser;. VIHauBH/ya/IbHbIe 3a/IaHHs 10 BBICIIEH
Maremaruke. Y. 1 JluHeiiHast 1 BektopHas anrebpa: BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2007 (1, 5)

E. C. Bapanoga, E. A. VcakoBa, A. M. [Tonos. . JIuneiiHas aare6pa: CI16.5I'TY "BOEHMEX"
um. [I. ®. YcrrHoBa, 2008 (1)

E. C. Bapanoga, E. A. VcakoBa, A. M. [Tonos. . JIuneitHas aare6pa: CI16.5I'TY "BOEHMEX"
um. [1. . YeruHoga, 2015 (1)

. T. TIucbmenHbIi. . KoHcrekT siek1yii 1o Bbiciueld matematuke : M.: Alipuc-nipecc, 2006 (1,
4)

A. TI. Psbyuiko, B. B. Bapxatos, B. B. [lep>xaBeL. JIuHeiiHast 1 BekTopHas anrebpa: BI' TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2009 (1, 5)

Wroro no paspeny 1

Pa3paen 2. DyHKIHH OT O{HOH BellleCTBEHHOMH nepeMeHHOi. PelleHne cucTeM JIMHeHHBIX ypaBHeHHUH.

Perienue 3aza4 1o teme:
"CHcTeMbl IMHEHHBIX
ypaBHeHUH"

Perienue 3azia4y Ha TeMy
"CBoIiCTBa 3/1eMeHTapHbIX
yHKLIMR"

A. II. Psabymiko, B. B. Bapxaros, B. B. [lepxaBeL|. J/InHeliHasi 1 BekTopHast anrebpa: BI'TY
"BOEHMEX" um. [I. ®. Ycrunoa, 2009 (2, 5)
E. C. Bapanoga, E. A. VicakoBa, A. M. ITornos. . JIuHeiHas anrebpa: CI16.BI'TY "BOEHMEX"
um. [1. ®. Yerunosa, 2008 (2)
B. JI. ®aiHIIMUAT. . DyieMeHTH! aareOpbl ¥ aHamTHIeckoi reometpun: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2015 (1)
E. C. Bapanoga, I1. M. Bunnuk, C. B. I'apbiHuHa. [lutdepeHipansHoe HCUHCIeHHE:
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoga, 2008 (1)
B. JI. ®aiHIIMUAT. . DyieMeHTH! aarebpbl ¥ aHamTH4eckoi reomerpun: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2015 (1)
E. C. Bapanoga, I1. M. Bunnuk, C. B. I'apeiauHa. . JuddepeHipiansHoe HCUUC/IEHHE:
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoga, 2008 (1)
E. C. Bapanoga, E. A. VicakoBa, A. M. ITomnos. . JIuHeiHas anre6pa: CI16.5I'TY "BOEHMEX"
um. [1. ®. Yerunosa, 2015 (2)
. T. TIncbMenHbId. . KoHcrekT siek1uii 1o Bbiciel MaTematuke : M.: Alipuc-nipecc, 2006 (1,
5)
B. JI. ®aitnmmuar. . JuddeperipanbHoe ¥ HHTeTpaibHOe UCUMCIeHe (yHKLHI OfHOTO
aprymenTa: CII6.: BXB-ITetepbypr, 2007 (1)
A. II. Pabyuko, B. B. Bapxaros, B. B. [lepxaBer]. IHMBH/ya/IbHBIE 33/JaHHS 110 BBICIIEH
mareMaruke. U. 1 JluHeiiHas ¥ BekTopHast airebpa;: BI'TY "BOEHMEX" um. [I. @. YctuHoBa,
2007 (2, 5)

Wroro no pasgeny 2

Paspesn 3. Teopus npepenoB. HenpepeiBHbIe GyHKIIH. CHCTeMBbI IHHEHHBIX yPaBHEHHIA.

PelueHue 3a/1au Ha TeMy:
"Cka/isipHOe, BeKTOpPHOe U
cMelllaHHOe Mpou3BefieHue"".

Pentenue 3azau 1o Teme:
"IIpepensr"

I". H. BepmaHn. . COopHUK 3ajau 1o Kypcy Maremarideckoro aHanusa: CII6.: ITpodeccus, 2005
1,2
. T. TIucbmenHbIi. . KoHcrekT siek1yii 1o Bbicluel matematuke : M.: Alipuc-nipecc, 2006 (2,
5)
E. C. Bapanoga, E. A. VcakoBa, A. M. [Tonos. . JIuneitHas aarebpa: CI16.5I'TY "BOEHMEX"
um. [I. ®. YerrHoBa, 2015 (3)
E. C. bapaHoBa, I1. M. Bunnuk, C. B. I'apbiauHa. . [IuddepeHipanbHoe ncuucieHue:
CII6.BI'TY "BOEHMEX" um. []. ®. YctuHOBa, 2008 (2)
B. JI. ®aiiHIIMUAT. . DieMeHTbI anrebpbl U aHanuTHYeckoi reomerpun: CII6.BI'TY
"BOEHMEX" um. [I. @. Ycrunosa, 2015 (2)
B. JI. ®aliHIIMUAT. . DieMeHTbI anrebpbl U aHanuTHYeckoi reomerpun: CII6.BI'TY
"BOEHMEX" um. [I. @. Ycrunosa, 2015 (2)
A. TI. ToTanog. . JluHeiiHast anrebpa v aHanMTHUeckast reometpusi: Mocksa: FOpaiit, 2020 (1, 2,
3)
E. C. Bapanoga, E. A. VcakoBa, A. M. [Tonos. . JIuneitHas aare6pa: CI16.5I'TY "BOEHMEX"
um. [I. ®. YcrrHoBa, 2015 (3)
B. JI. ®aitHmuat. . JuddepeHipansHoe U UHTerpaibHOe UcUMc/ieHre (DYHKLIMI HeCKOMbKUX
aprymenTos: CI16.: BXB-Iletep6ypr, 2007 (2)

A. TI. Psibyuiko, B. B. Bapxaros, B. B. [lepxaBeL]. IHAUBHya/IbHbIE 33JaHKS 110 BbICILIEH
maremaruke. U. 1 JluxeiiHasi 1 BekTopHast anrebpa;: BI'TY "BOEHMEX" um. [I. @. YcruHoBa,
2007 (3, 5)

A. TI. Psbymiko, B. B. Bapxaros, B. B. [lepxaser;. VIHauBHyanbHbIe 3a/1aHHs 10 BbICIIEH
Maremaruke. Y. 1 JluHeiiHast 1 BektopHas anrebpa: BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
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2007 (3, 5)
E. C. Bapanoga, I1. M. Bunnuk, C. B. I'apeiauHa. . JuddepeHLpiansHoe HCUUCIEHHE:
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoga, 2008 (2)

Wroro no paspeny 3
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Pazpen 4. IpousBopHble u fuddepeHnManbl. AHaTUTHYECKas TeoMeTpHs.

Penlenue 3azau 1o Teme:
"[IpousBogHbIe”

Pelienue 3az1au 1o Teme:
"ITocTpoeHue rpadHKoB"

Pelnlenue 3asau 1o Teme:
"AHanuThueckast reomeTpus”

[. T. IIncbMeHHbIN. . KoHCIeKT sieK1uit 1o BbiCLel MaTemaTHke : M.: Alipuc-nipecc, 2006 (3, 4,
5,6)
C. B. Pe3HnueHko. . AHanuTHUecKas reoMeTpus B pUMepax M 3ajadax: Mocksa: FOpaiit, 2020
1,2,3)

A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepxkaser;. VIHANBH/ya/IbHBIE 33/IaHHS 10 BBICIIEH
maremaruke. Y. 1 JluHeiiHast 1 BektopHas anrebpa: BITY "BOEHMEX" um. [I. ®. YcTiHOBa,
2007 (3, 4, 6)

B. JI. ®aiiHumuar. . JuddepeHipanbHoe v MHTerpaibHOe ucurcieHde GyHKIMNA 0jHOro
aprymenra: CI16.: BXB-ITetep6ypr, 2007 (1)

I". H. Bepman. . CO0pHUK 3a7au 1o Kypcy Matemariueckoro anamusa: CII6.: ITpodeccus, 2005
3
A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepkaBel]. HAUBHya/IbHbIE 33JAHKS 110 BBICILIEH
maremaruke. U. 1 JIuneliHas u BekTopHas anrebpa;: BI'TY "BOEHMEX" um. [I. @. YctuHOBa,
2007 (3, 4, 6)

A. II. Iloranos. . JIuHeiiHas anrebpa 1 aHa/MTHYeCKasi reoMeTpusi: Mocksa: FOpaiir, 2020 (4, 5)
B. JI. ®aiiHIIMUAT. . DieMeHTbI anrebpbl 1 aHanuTHueckoii reomerpun: CII6.BI'TY
"BOEHMEX" um. []. ®. Ycrunosa, 2015 (3)

A. H. Kanarnukos, A. I1. Kpuijenko. . AHanutuyeckasi reometpusi: M.: M3g-s0o MI'TY um. H.
3. baymana, 2019 (1, 2, 3)

B. JI. ®aiiHIIMUAT. . DieMeHTbI anrebpbl 1 aHanuTHueckoii reomerpun: CII6.BI'TY
"BOEHMEX" um. []. ®. Ycrunosa, 2015 (3)

B. JI. ®aiinmmvuat, [1. M. BunHuk, W. B. T'yceB. . @yHKIMM KOMILJIEKCHOTO apryMeHTa:
CII6.BI'TY "BOEHMEX" um. . ®. YctuHoBa, 2013 (1)

Wroro no pasgeny 4
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Paspen 5. Heonpepie1éHHBII HHTerpaJsl H ero CBOicTBa.

Perienue 3aza4u Ha TeMy:
"HeonpenenéHuelii uHTErpan’

. T. TIucbMenHbIH. . KoHcreKT s1eK1uii 110 BeicLeld MaTeMaTuke : M.: Alipuc-nipecc, 2006 (7)
A. II. Psbymiko, B. B. Bapxaros, B. B. [lepxaser. VIHaAnBH/yanbHble 3a/iaHus 10 BbICILIEH
Mmaremartuke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [I. @. Ycrunosa, 2007 (8)
A. II. Psbyiiko, B. B. Bapxaros, B. B. [lepxaser. VIHaAnBH/yanbHble 3a/IaHHs 10 BbICILIEH
Mmaremartuke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [I. @. Ycrunosa, 2007 (8)
I". H. Bepman. . C60pHUK 3a/au 110 KypCy Maremariueckoro anamsa: CI16.: ITpodeccus, 2005
)

E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . Uuterpansroe ucuncienue: CI16.BI'TY
"BOEHMEX" um. []. ®. YctrHoBa, 2012 (1)

B. JI. @atiHmmuar. . JuddepeHipanbHoe v MHTErpaibHOe CUKcieHre GyHKIMH 0JHOTO
aprymenra: CI16.: BXB-ITetep6ypr, 2006 (5)

E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . Unterpansroe ucuncienue: CI16.BI'TY
"BOEHMEX" um. [J. ®. YcTrHoBa, 2012 (1)
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Pa3zpaen 6. OnpepenéHHbIN MHTErpasl.

Pelienue 3aziau 1o Teme:
"[IpunoxxeHust onpeenéHHOrO
nHTerpasa"

Perienue 3azau 1o teme:
"Heco6cTBeHHbIN HHTErpan”

. T. TTucbMeHHbIH. . KOHCIeKT /1K1y 110 BeiCLeld MaTemMaTuke : M.: Alipuc-nipecc, 2006 (8)
E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . IHTerpansHoe ncuncienue: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2012 (2, 4)

I". H. Bepman. . COOpHUEK 3aau 1o Kypcy Maremarrdeckoro aHanmsa: CI16.: ITpodeccus, 2005
6.7
A. TI. Psbymiko, B. B. Bapxaros, B. B. [lepxkaser]. VIHAUBH/ya/IbHBIE 33/IaHHS 10 BBICIIEH
Marematuke. U. 2 KommiekcHble uncia: BITY "BOEHMEX" um. [I. @. YcruHosa, 2007 (9)
B. JI. ®aiiHmvuT. . JuddepenipansHoe U MHTerpaJbHOe HCUHCIeHNe (GYHKIWN 0HOTO
aprymenra: CI16.: BXB-ITetep6ypr, 2007 (2)

E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . IHTerpansHoe ncuncienue: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctunoBa, 2012 (2, 4)

A. TI. Psbymiko, B. B. Bapxaros, B. B. [lepxkaser;. VIHAUBH/ya/IbHBIE 33/IaHHS 10 BBICIIEH
marematuke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [I. @. YcruHosa, 2007 (9)

16
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Paspen 7. KpuBo/nHeiiHbIe HHTerpasbl.

Perienue 3az1au 1o Teme:
"KpuBo/MHelHbIe UHTerpasbl
II popa"

Pelienue 3aziau 1o Teme:
"KpuBo/1HeliHble UHTEerpasbl
I poma"

E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . Uuterpansroe ucuncienue: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctrHoBa, 2012 (3)
E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . Uuterpansroe ucuncienve: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctrHoBa, 2012 (3)
A.TI. Psbyuiko, B. B. Bapxaros, B. B. [lepxxasery. Psapr: BI'TY "BOEHMEX" um. [I. ®.
YcruHosa, 2007 (14)

. T. IlucbMeHHBIH. . KOHCIEKT 1eKIuii 110 BbICIIel MaTeMarrke : M.: Aiipuc-nipecc, 2006 (12)
I". H. Bepman. . CO0pHUEK 3ajau 1o Kypcy Maremarideckoro aHanusa: CII6.: ITpodeccus, 2005
(13
A. TI. Psbymko, B. B. Bapxaros, B. B. [lepxaBeL]. IHAMBH/ya/IbHBIE 33JAHHS 110 BbICILEH
maremaruke. Y. 3 Pager: BI'TY "BOEHMEX" um. [. @. YctunoBa, 2007 (14)

Wroro no paspeny 7
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Pa3pen 8. Pajpbl.

Pelienue 3aziau Ha TeMy:
"Psanpr"

E. C. BapanoBa, A. A. BparyiaBckuii, I1. M. Bunnuk. . Pazer: CI16.5I'TY "BOEHMEX" um. /1.
®. YcruHoBa, 2008 (1, 2, 3)

. T. IInceMenHbIN. . KoHCIeKT s1eK1uii 1o BeICLel MaTemaTHke : M.: Alipuc-nipecc, 2006 (13)
A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepkaBel]. HAUBHya/IbHBIE 33JAHKS 110 BBICILIEH
maremartuke. U. 3 Pagel: BI'TY "BOEHMEX" um. [I. @. YcruHosa, 2007 (12)

B. JI. ®aiiHumuar. . JuddepeHipanbHoe v MHTerpaibHOe ucurcieHde GyHKIMNA 0jHOro
aprymenra: CI16.: BXB-ITetep6ypr, 2007 (3)

A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepkaBel]. HAUBHya/IbHbIE 33JAHKS 110 BBICILIEH
maremartuke. U. 3 Pagel: BI'TY "BOEHMEX" um. [I. @. YcruHosa, 2007 (12)

I". H. Bepman. . CO0pHUK 3a7au 1o Kypcy Matemariueckoro anamusa: CII6.: ITpodeccus, 2005
©

16
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Paspen 9. Teopus QyHKIMI HeCKOTBKHX NepeMeHHbIX.

PerieHue 3azau Ha TeMy:
" OnddeperippoBanye
(YHKLIMM HeCKOMBKUX
repeMeHHbIX .

W. C. Hyznep, M. C. ITonos, A. A. Tapacos. . ®yHKLIH HeCKOJIbKUX nepeMeHHbIx: CI16.BT' TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2008 (1, 2)

A. TI. Psbymko, B. B. Bapxaros, B. B. [lepxaBeL]. IHAUBH/ya/IbHBIE 33JaHHS 110 BbICILEH
maremaruke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [I. @. Yctunora, 2007 (10)
B. JI. ®aitHmmuat, I1. M. Bunnuk, A. A. Tapacos. . IHAuBUAYya/IbHBIE 33JjaHUS TI0
nuddepeHIIaTbHOMY U HHTErPaIbHOMY HCUMC/IEHUIO (QyHKIMM HeCKOBKUX apryMeHTOB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2010 (1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12)

1. C. Byrpos, C. M. Hukonbckuii. Boicias MareMaryika. Boicias maremarrka: Mocksa:
FOpaiit, 2022 (10)

I". H. Bepman. . C60pHUK 3a7a4 110 Kypcy Maremariueckoro anamsa: CI16.: TTpodeccus, 2005
(10)

B. JI. ®aiinmvuat, I1. M. Bunnnk, A. A. Tapacos. . IHauBHya/bHBIe 3aaHUS 110
b depeHIMaTbHOMY ¥ MHTErPalbHOMY MCUYMC/IEHHIO (DYHKLMI HeCKOJIBKUX apryMeHTOB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2010 (1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12)

. T. TIucbMenHbIH. . KoHcreKT s1eK1uii 1o BbicLeld MaTeMaTuke : M.: Alipuc-nipecc, 2006 (9)
B. JI. ®aiimmvuaT. . IuddepeHpansHOe U MHTerpaibHOe UCUMC/ieHre (DYHKLWEI HeCKOTbKUX
aprymenToB: CII6.: BXB-ITetep6ypr, 2007 (1)

A. II. Psbyiiko, B. B. Bapxaros, B. B. [lepxaser;. VIHAuBHyanbHble 3aiaHus 10 BbICILIEH
maremartuke. U. 2 KomnsiekcHble yrcna: BI'TY "BOEHMEX" um. [I. ©. Ycrunosa, 2007 (10)

20
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Paspen 10. Juddepennuancaeie ypaBHeHus. Cucrems! guddepeHHanbHbIX yPaBHeHHH.

Perrenye 3a/1a4 Ha TeMy:
"YcToiunBoCTh"

Pellenue 3asiau Ha TeMy:
" MuddepeHnpaabHbIe
ypaBHeHMsI [1epBOro nopsigka’.

Pelienue 3az1au Ha TeMy:
" MuddepeHaTLHBIE
YpaBHEHUsI BBICILIMX
MOPSIAKOB" .

I1. I1. YepHycb, I1. I1. UepHych. . YcToiuuBocTs 1o JlsmyHosy: CI16.: V3g-so BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2022 (1, 2)
E. C. Bapanoga, E. A. VcakoBa, Y. C. HyzHep. . Auddepenuuanbhbie ypapHenus: CI16.5BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2008 (1, 2, 3)

A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepkaBer]. HAUBHAYa/IbHbIE 33JAHKS 110 BBICILIEH
marematuke. U. 2 KommiekcHole uncia: BI'TY "BOEHMEX" um. [I. @. Ycrunosa, 2007 (11)
I". H. Bepman. . CO0pHUK 3a7au 1o Kypcy Maremariueckoro anamusa: CII6.: ITpodeccus, 2005

(14)
T1. I1. YepHycs, I1. I1. YepHych. . OcHoBbI Teopuu yctoiurBoctu: CI16.: U3a-so BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2022 (1, 2)
A. ©. Oumunmos. CO60pHUK 3aau 1o griddepeHipanbHbIM ypaBHeHUsM: VDkeBCck: PerynsipHast
U XaoTuuecKasi fuHaMmuKa, 2005 (1, 2, 3, 4)
I1. I1. YepHycb, I1. I1. UepHycs. . YcToiuuBocTs 1o JIsmyHosy: CI16.: V3g-so BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2022 (1, 2)
1. C. Byrpos, C. M. Hukonbckuid. . Boiciias matemartrka: Mocksa: FOpaiit, 2022 (1)
A. I1. Psbymiko. HAMBHAyaIbHBIE 3a/jaHus 110 BBICIIeH MateMarrke. U. 4 OreparjioHHOe
ucuncnenue: BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007 (17)
A. I1. Psbymiko. HAMBHAyaIbHBIE 3a/jaHus 110 BBICIIeH MateMarrke. U. 4 OreparjioHHOe
ucuncnenue: BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007 (17)
I1. I1. YepHycb, I1. I1. UepHyCh. . OcHOBBI Teopun ycroitunsocty: CI16.: Y3a-Bo BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2022 (1, 2)
[. T. IInceMenHbId. . KoHCIeKT s1eK1uii 1o BeICLel MaTemaTvke : M.: Alipuc-nipecc, 2006 (10)

A. TI. Psibyiko, B. B. Bapxaros, B. B. [lepkaBer]. UHAUBHAYa/IbHbIE 33JAHKS 110 BBICILIEH

marematuke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [I. @. Ycrunosa, 2007 (11)

10
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Paspen 11. KpaTHble HHTerpassbl.

Pelienue 3az1au Ha TeMy:
" [1BOliHbIE UHTErpasbl"

PereHyie 3aga4 Ha TeMy:
"TpoiiHble UHTerpasbl"

Penlenue 3asiau Ha TeMy:
"[ToBepXHOCTHBIE UHTerpasbl"

Pelienue 3az1au Ha TeMy:
"Teopus nons"

A. C. byrpos, C. M. Hukonbckuii. Boiciiias maremaTvka. Briciasg matemarrka: MockBa:
FOpaiit, 2022 (2, 3)
B. JI. ®aiinmmuar. . Teopust nomsi: CII6.BI'TY "BOEHMEX" um. [I. @. YctuHosa, 2020 (1, 2)
B. JI. ®aiinmmuar. . Teopus mossi: CII6.BI'TY "BOEHMEX" um. [J. ®. Ycrunoga, 2020 (1, 2)
B. JI. ®aitHmmuar. . [luddepeHiyanbHoe U MHTerpaabHOe UCUKC/IeHHe (GYHKLUI HeCKOTbKUX
aprymenroB: CI16.: BXB-Iletep6ypr, 2007 (3, 4)
A. 1. Psibyuiko, B. B. Bapxaros, B. B. [lepkaser. Pagei: BI'TY "BOEHMEX" um. []. @.
Ycrunoga, 2007 (13, 14, 15)
. T. TInucbmenHbIl. . KoHcrekT sieKiyit 1o Beicleld MaTematuke : M.: Alipuc-nipecc, 2006 (11,
12, 16)

B. JI. ®aitHmmuat, I1. M. Bunnuk, A. A. Tapacos. . IHAuBUAYa/IbHBIE 33JjaHUS IO
nuddepeHIIaTbHOMY U HHTEIPaIbHOMY HCUMC/IEHUIO0 (QyHKINHM HeCKOBKUX apryMeHTOB!
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2010 (17, 18, 19, 20, 21, 22, 23,24, 25, 26, 27,
28, 31)

I". H. BepmaHn. . CO0pHUEK 3a7au 1o Kypcy Matemariyeckoro aHanusa: CII6.: ITpodeccus, 2005
(12, 13)

A. TI. Psbymko, B. B. Bapxaros, B. B. [lepxaBeL]. IHAUBH/ya/IbHBIE 3aJaHHS 110 BbICILEH
maremartuke. U. 3 Paasr: BITY "BOEHMEX" um. /1. @. Yctunosa, 2007 (13, 14, 15)

B. JI. ®aitHmmuat, I1. M. Bunnuk, A. A. Tapacos. . IHAuBUAYya/bHBIE 33JjaHUS TI0
muddepeHIIaTbHOMY U HHTErPaIbHOMY HCUMC/IEHUI0 (QyHKINM HeCKOBKUX apTyMeHTOB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2010 (17, 18, 19, 20, 21, 22, 23,24, 25, 26, 27,
28, 31)

10
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TIpunoxenue 3
K paboueii nporpaMme JHCHHITHHBI
BBICIIASAI MATEMATHUKA

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUTDL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIVIMHE, BKIIFOUAOT B cebst:

e MarHocTHYeckas pabora

e BOIpPOCHI/3afaHus 1o TeMam [13;
e nuddepeHPOBAHHEIN 3a4eT;

o muddepeHLPOBAHHbIN 3aueT;

* 9K3aMeH.

Kputepuu onieHuBaHus

Juarnocruueckas paéora
[narHoctryeckast pabora npoBogutcst B popme Tecta B SUOC Moodle:

e [IpY NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTaLys;
e IIpY NIpaBU/ILHOM OTBeTe Ha 60% BompocoB U Oosiee - aTTecTawyst.

Bonpocsi/3aganus no remam I13

BhInosiHeHHe KOHTPOJIBHBIX MePOIPUSITHE 10 TeMaM MPAKTUUeCKUX 3aHATUH U CaMOCTOSTe/IbHON paboThl, KOTOpble 0OBSIB/AIOTCS B
Hauajle ceMecTpa C yKa3aHHeM 0aji/ioB 3a MX BBITOJHEHHE B COOTBETCTBUM C TEXHOJIOIMUECKOH KapToi Kypca.
O6pasLipl BOIIPOCOB U TEXHOIOTMYeCKKe KapThl [JIs KaX0ro ceMecTpa MokHO HaiTi B YMK gucipnmnet 1 3M1OC Moodle.

JMuddepenupoBanHblii 3auet (cemectp 1)

OtueHKa "3auTeHO-y0B/IeTBOPUTEIBHO" BBICTAB/ISIETCS, eC/T HabpaHo oT 51 1o 74 6asioB B COOTBETCTBHU C TeXHOJIOTMUYECKOH KapToi
Kypca.
OreHKa "3a4TeHO-XOPOLLO" BBICTAB/ISIETCS, €C/H HabpaHo oT 75 710 84 GaslsIoB B COOTBETCTBHH C TEXHOIOTMUECKOH KapToit Kypca.
OlieHKa "3auTeHO-0T/IMYHO" BBICTAB/IAETCS, eC/Id HabpaHo oT 85 6aiioB B COOTBETCTBUU C TEXHOJIOTMUYECKOM KapToi Kypca.

JMuddepenupoBaHHblii 3auet (cemecTp 2)

OrieHKa "3auTeHO-y/0BJIe TBOPUTETLHO" BBICTAB/ISIETCS, eC/Ti HabpaHo oT 51 70 74 6a/iioB B COOTBETCTBUU C TEXHOJIOTMUECKOM KapToi
Kypca.
OtieHKa "3auTeHO-X0pPOII0" BBLICTAB/ISETCs, eC/ii HabpaHo ot 75 /10 84 6a/i/IoB B COOTBETCTBUM C TEXHOJIOTHUECKOM KapToi Kypca.
OueHKa "3auTeHO-0T/IMYHO" BBICTAB/ISAETCS], eC/Id HabpaHo oT 85 6aizioB B COOTBETCTBUU C TEXHOJIOTMYECKOM KapToi Kypca.

Jk3ameH (cemecTp 3)
OrjeHKa "y/|0B/IeTBOPUTENBHO" BBICTAB/ISIETCs, eC/ii HabpaHo oT 51 710 74 6a/uioB B COOTBETCTBHH C TEXHOIOTMUYECKOH KapToit Kypca.
OueHKa "XOpoLIO" BBICTAB/ISIETCS, eC/Td HabpaHo oT 75 10 84 6a/yioB B COOTBETCTBHH C TEXHOIOTMYECKOM KapToil Kypca.

OrjeHKa "0T/IMYHO" BBICTAB/ISIETCs], €C/IM B CyMMe 3a paboTy B ceMecTpe U 5K3ameH HabpaHo 85 u 6osee 6amioB. KomuecTBo HabpaHHbIX 6asiioB

Ha 3K3ameHe Bapbupyetcs ot 0 f0 16.
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

KYPC

CEMECTP

HaumeHnoBanue pa3fesioB M JUAAKTHYECKHUX eJUHHUL]

BCEI'O

AyauTOpHBIE 3aHATHSA
B KOHTAaKTHOH (opme

BCEI'O
Jlekuuu
IIpakTHueckue
3aHATHSA

CamocTosTe/ bHast
paboTa cTyjeHToB

dopmupyemas
KoMIeTeHIusA, %

OIIK-1

OIIK.J-1

HAVMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

Paspen 1. DeMeHThI MATEMaTHUYECKOH JIOTHKH U
Teopuu MHOXecTB. BemecrBeHHbie uncia. Marpunpbl.

13

2]

Bonpocsl/
3a/laHust
T10 TeMaM
113

Pazaen 2. DyHKIUH OT 0JHOH BeleCTBEHHOM
nepeMeHHOI1. PellieHne cucTeM JTHHeHHBIX yPaBHeHHH.

16

10 2 8

Bonpocsy/
3a7laHust
T10 TeMaM
113

Pazpgen 3. Teopus npepenos. HenpepbiBHbIe GyHKIUHU.
CHCTeMBbI THHEHHBIX yPaBHEHHH.

35

24 12 12

11

10

10

Bormpocsl/
3a/]aHusT
T10 TeMaM
113

Paspen 4. ITpousBoaneie H guddepeHIHANBL.
AHa/nMTHYeCKas reoMeTpus.

80

61 18 43

19

10

10

Bonpocsl/
3a7laHust
T10 TeMaM
I3

Bcero 3a 1 cemecTp

144

102 34 68

42

30

30

Pazgesn 5. Heonpee/1éHHBIN HHTErpas U ero CBOMCTBA.

50

20 8 12

30

10

10

Bonpocsl/
3a7laHust
T10 TeMaM
I3

Paspen 6. OnpefeIéHHBINA HHTETPaL.

40

20 10 10

20

10

10

Bonpocsl/
3a/laHust
T10 TeMaM
113

Paspen 7. KpuBostnHeliHbIe HHTerpasbl.

18

10

10

10

Bonpocsy/
3a7laHust
T10 TeMaM
113

Pa3zgen 8. Pajpl.

36

20 12 8

16

10

10

Borpocsl/
3a/]aHusT
T10 TeMaM
113

Bcero 3a 2 cemecTp

144

68 34 34

76

40

40

Pazpen 9. Teopus GyHKIMI HeCKOJTbKHX MepeMeHHbIX.

38

18 8 10

20

10

10

Borpocsl/
3a/]aHusT
T10 TeMaM
113

Paspen 10. JuddepennuanbHbie ypaBHeHHUs.
Cucremsl guddepeHIHATBHBIX YPaBHEHHH.

60

30 18 12

30

10

10

Bonpocsl/
3a7laHust
T10 TeMaM
I3

Paspen 11. KpaTHble HHTerpaJiel.

46

20 8 12

26

10

10

Bonpocsl/
3a/laHus
T10 TeMaM
113

Bcero 3a 3 cemecTp

144

68 34 34

76

30

30

Bcero no auciuninHe

432

238 102 136

194

100

100
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OneHouHble MaTepuasnsl no gucuuminHe BBICIIIASI MATEMATUKA

OIIK-1 - Cnoco6GeH npumeHsimb ecmecmeeHHOHAay4Hble U 00UjeuHICeHepHble 3HaHUS, MemoObl MAMeMamMu4ecKo20 aHaAU3d U
MO00€/1UPOGAHUSI, MEeoPemuYecKoz0 U IKCNePpUMEeHMA1bHOZ0 UCC/1e006aHUs 07151 pelleHUsl UHMCeHEePHbIX 3a0ay npogeccuoHaNbHOU
OdesimesbHOCMU

No1 IlIpouwnTaiiTe TeKCT, BbIOepHUTe NpaBU/IbHBIIN OTBET U 3alMILMTE apryMeHThbl, 000CHOBBIBAOIIHE BEIOOp OTBETa

IIpounTafite TeKCT, BHIOSPHTE MPABHIBHBIH OTBET H 3AIIHIIHTE apPTyMEHTEL,
000CHOEBIBAIOIITHE BHIOOD OTBETA

OnpenennTs HATIMHE H THI 3KeTpeMyMa (yHximm Z = 6X — X2 4 2y — 26 Touxe 4 =
(3: 1). VkasaTs HOMEp IPABMIBHOTO OTEETA.

1 MuanMyM

2 Maxemaym

3 Her sketpenyma

4 TpeOyeTea IOMOTHUTENBHOE HCCIEI0BAHHE

Ne2  TIpouuTaiiTe TEKCT U 3aMMILKMTE PAa3BEPHYThI 000CHOBAHHBINA OTBET

Haiimute obmee pemenne ypasuernz (x + 1)dy + y2dx = 0

No 3 IlIpouwuTaiiTe TEKCT M 3alMILNTe pa3BepHYThIH 000CHOBaHHBII OTBET
Cocraeste auddepeHnpransHOe YpaEHEH e, I KOTOPOro (yHIAMEHTATBHAA CHCTEMA
pemeHni mveet Bum: ¥, (X) = ¢,€5%,1,(X) = c,e3x
Ne 4  IIpouuTaiiTe TEKCT U 3aMMILKTE Pa3BePHYThIN 000CHOBAHHBIN OTBET

BrmmennTe, mepeliiil K NHIHHIPHYECKOH CHCTEME KOOPIHHAT, obbeM mapaboromnna,

2 2
OTPaHHYEHHOIO MOBSPXHOCTAMH Z =X + V7, Z= 4|

Ne 5 IIpouuTaiiTe TEKCT U 3aMMILKTE Pa3BEPHYThIN 000CHOBAHHBIN OTBET

Hcemomesya teopemy Octporpanckoro-I'ayeca BEMMHCIHTE IIOBEPXHOCTHEIN HHTCTPAI:

ﬁ vzdydz + xzdzdx + xvdxdy
s

Sp(x =22+ (@+3)P2+(z-5)2=1

Ne 6  IlpoumTaiiTe TEKCT U 3alMILNTE Pa3BePHYTHI 000CHOBAHHEIN OTBET

ITpounTaiiTe TEKCT H 3alHINHTE PasBEPHYTHIT 000CHOBAHHEI OTBET
8
. X" +8x +5
== x + 4

Ne 7  TIpouuraiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE

Breraucmure.
K xaxgoii mosHUEHE B 1eBOM CTONOIE NOJ0epHTE NOZHIHIO W3 IPAEOro CTOIONA.
1. (5+3(3-31) A 1.4+
2 4 —2i b. 8 3
—+—=i
3—1i 17 17
3. 1 ) . B. 34
ﬁ(ll- —2i)(3 +1)
4. 5+ 3i

5—3i

Ne 8 TIIpouwuTaiiTe TEKCT U YCTAaHOBHUTE COOTBETCTBUE
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OmnpegennTe THII aCHMIITOT QYHKIHH.

K ka:kgol DOZHUHH E IEEOM CTOIOLE NOS0SPHTE NOZHIHIO 3 IPAEOro CTOIOLA.

1 2x2 -3 A |BeptErancHas
Y e
2. 2x2 43 b. |lopuzonTaneHas
y=—-——
x—1
3. 2x2 -3 B. |Haxnounax
Y- ¥2—1
4. 2x3 -3 I |BepTHrancHad H HAKIOHHAT
i T
5. 2 . |TopuzoHTansHAad H HAKIOHHAT
y =
x+1
6 x?—1
YT

Ne 9 HpquTaﬁTe TEKCT U yCTaHOBHUTE I10C/1€]0BaTe/IbHOCTh

VCTAHOBHTE COOTBETCTEHE MCHEIY PATAMH H HX O6IHHA\IH HIICHaMH:
1 1 1
A.zle(ﬂn =1 —Z+§——+

1 2 3 4
B.Y  a,=-4+=+—+—+ -
En—l n 2 5 10 17
1 4 9 16
By ,a,=——+———+--
Lo=1 O 2 9 28 &5
oo 1,3 ,1,5
1—'2n=1ar1_5+;+5+5+'"
ll (_1:|11+1; o (:—1:]“‘“:'12: I n . 4 n+l
n® n?+l n?+1° nZ+3

Ne 10 TIpouwuTaiiTe TEKCT U YCTaHOBUTE [10C/Ie[0BAaTEIbLHOCTD

HPO({IHBIUITE TERCT H ¥CTAHOBHTE [IPABHIBHYI0 IIOCIEI0EATE/IBHOCTD BRICKA3BIBAHMIL.

IIycTs man $yHKIHOHATBHEI PAT ’ A | . Toe I b —

[IOC/IEOBATENBHOCTE (YHKIMH, HEIPEPHIEHBIX Ha MHOMKECTEES BEMIECTECHHBIX Trcer X.
Tt Toro, 9To6b! GYHKITHOHATBHEIH PAT CXOTHICA PAEHOMEPHO, HEOOXOIHMO H

JOCTATOYHO, YTOOB MarKOPHPYIOIIHIT PAT _. YOOBICTEOPAIOIIHE YCIOBHIO
_. CXOIHICA.
YeTaHOBHIE COOTBETCTEHE YVIBEPAICHHAME H BbICKA3bIEAHHEM.

1 ()

4o
5 pRAC
n=1
3 VX EX,Vk 21 |fi(x)] < a
+oo
4 a

Ne 11 TIpouwuTaiiTe TeKCT, BbIOepHUTe NpaBU/IbHBIN OTBET U 3alMILMTE apryMeHThbl, 000CHOBBIBAOLLHEe BEIOOp OTBETa

HaiiguTe opgaHaTy TOIKH DepecedeHAd npamoi 2x+3y-2=0 c oceio OV
SamMmuTe HOMep EEIDPAHHOIO OTEETA 0e3 TOYKH H 000CHOEaHHE BEIOOpA

1.5

halhadtg
oo
= Lny

Ne 12 TIpouuTaiiTe TEKCT, BbIOepUTe MpaBUIbHBINA OTBET U 3allUILIKTE APIYMEeHTbI, 000CHOBBIBaIOLI1e BbIOOp OTBETA

Ha cymmy xakux npocTeHmex apobeil packialkeasTcs JaHHAT IPABHIEHAT PATHOHATEHAL

apodE
flx)= ﬁ ‘VEazaTe HOMep IPaEHIBHOTO OTEETA.
A B
1 =
F(x) x+2 * x+3
2 flx)= 4 + a
() = ¥ x?41
3 flx)= 4 + 5
W= 3t
4 -1 + 5
)= x—3 x+5

No 13 TIpouwnTaiiTe TeKCT, BbIOepHTe NTpaBU/IbHBIIN OTBET U 3aMUILIKTE apryMeHThbl, 000CHOBBIBAOIIE BEIOOp OTBETa
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[TpounTaiite TeKcT, BBIOSPHTE NPABHIBHBIN OTEET H 3alHIIHTE aPTYMEHTEL
0D0CHOBBIBAIOIITHE BEIOOD OTBETA

dz
I dyHEIEH Z = XY — Y YacTHAA IPOHSBOIHAT 3, paBHa:
v

VKazale HOMEP NPAaEHIBHOIQ OTECTA.

1 -1
2 x—1
3 1
4 x

No 14 TIpouwTaiiTe TeKCT, BbIOepHUTe NpaBU/IbHBIN OTBET U 3alMILMTE apryMeHTbl, 000CHOBBIBAOLLHEe BEIOOp OTBETa

[IpoumraiiTe TeKCT, BHIOEPHTE INPABHIBHBIH OTBET H SalHIIHIE AapTyMEHTEL
000CHOEBIBAIOIIHE BBEIOOp OTBETA
6 3)(0 0
Uery paBHO NPOH3EEICHHE MATPHII : =?
o)1 -2
3anHmHTe HOMED BBIOPAHHOTO OTEET4 Oe3 TOUKH H O0OCHOEAHHE EBIOODA
0 3
1.
6 0
3 0
g
2.
-6 4
0 0
3.
0 0
3 -6
4.
0 0

Ne 15 TIIpouwuTaiiTe TeKCT, BblOepuTe NpaBU/IbHbIE OTBETHI U 3alMILIKMTE apryMeHThl, 000CHOBBIBAOLLME BEIOOp OTBETOB

Cuemannoe OPOHIEEIEHHE HCIIONE3VETCA Ui g OPOEEPEH B3dHMHOIC
PACTIVIOZREHHA ESKTOPOE, B CIVias, ROrga:

BeKTOpE 0pTOTOHAIEHEL
BexTope! KoTHHEAPHEL

BeKTOpEl KOMIIIaHAPHEL
BexTopel 00pasvioT IPEABYI TROHKY

bl bl i Lo

No 16 IIpouwnraiiTe TeKCT, BbIOepuTe paBUJIbHBIE OTBETHI U 3aMMILNMTE apryMeHThbl, 000CHOBBIBAOILE BEIOOP OTBETOB

IIpounratite TEKCT, BEIOCPHTE IPABMIBHEIE OTECTHI M 3AMMIIINTE APTYMEHTEL
000CHOBBIBAIOITHE BEIOOD OTEETA
Cpenn nepeuncrieHHBIX THb(epeHINATEHBIX YPABHEHHH YKKHTE YPABHEHHA B [IOTHBIX

muddepennmanax
1 (x2 4+ y? +2x)dx + 2xydy = 0
2 (x —yH)dx + 2xydy =0
3 (x2+y)dx+(x+1)dy=0
4 (xv? + x)dx — (yx?+y)dy =0

Ne 17 HquHTaﬁTe TEKCT, BLIGEPI/ITE TIpaBUW/IbHbIE OTBETHI U 3allMIIINUTEe apryMeHThI, 060CHOB]:IBa}OH_]I/Ie Bbl60p OTBETOB

Pamiryc cXoguMOCTH CTENEHHOT0 pAAa MOKeT OBITh HafaeH no dopmyne: R = lim

k—+oo

UeMy paBeH pajHyc CXOJHMOCTH paja Nieg 275 (x — 1)%?

1 2
2 0
3 -2
4 5

Ne 18 IIpouwnTaiiTe TeKCT, BbIOepuTe NpaBUIbHbIE OTBETHI U 3alMILIKMTE apryMeHThl, 000CHOBBIBAOLIMe BEIOOP OTBETOB
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[Ipountalite TekeI, BbIOSPHTIE MPABHIBHBIE OTBETHL H SalHIIHTE APryMEHTBL
000OCHOEBIBAOIIHE BEIOOP OTEETA.

. 2 .3
Haiinure Touks sxeTpemMyma dyuaxmmm v=10-3x" —x
3alHNIHTe HOMEePa BRIOPAHHBIX OTBETOB 0e3 Mpo0eIoB H ToueK H 000CHOBAHHE BEIOOpDA

1 =2

3]
]

OIIK.[I-1 - CnocobeH aHanuzupoeamb u @bisA6/15Mb eCmecmeeHHO-HaAyuHyI0 CyuyHOCMb npo06/1emM ynpaeaeHus 8 mexHu4ecKux cucmemax Ha
0CHO8e npuobpemeHHbIX 3HAHUL

No 1 TlpoumraiiTe TeKCT, BbIOeprTe MPaBU/IbHBIE OTBETHI U 3alTUIINTE apryMeHThbI, 000CHOBBIBAIOIIME BEIOOD OTBETOB

BribepHTe MATPHIIEL, 1711 KOTOPEIX HE CYIIECTBYET oOpaTHas. YEaxHTe HOMep IPaBHILHOTO OTBETA.
| G, o)
: Gy
; i

)

No 2 TlpouuTaiiTe TEKCT U 3alULINTE Pa3BepHYThI 000CHOBAaHHbIN OTBET

Henonszyse Teopeny Octporpancroro-I aycca BREMHCINTE HOBEDXHOCTHBIH
HHTETpalL

ﬁ yzdydz 4+ xzdzdx + xydxdy

B

Spi(x—2P2+(r+3)32+(z-5)P2=1

Ne 3 IlpounTaiiTe TEKCT U 3aNMIIKTE Pa3BePHYTHIN 000CHOBAHHBIN OTBET

BrraucIHTe KPHEOIHHEHHBIA HHTErpan _fL xdl mo kpueod L: vy = 4x ot Toukd A (0, 0) zo touxu B (1. 4).

Ne 4 TlpoyuTaiiTe TEKCT ¥ 3alUIINTe Pa3BepHYThII 000CHOBAaHHbIN OTBET

Hpﬂl\-lOI[HHCI:H-IOC JABIMACHHE TEIa CO CKOPOCTRID 17 l'ICpCMCHHOﬁ MACCEL 11 B

dv
OTCYTICTEHH EHCINHHX CHII OITHCEIEAETCA YVPAEHEHHEM HB. MC]]IEPCKOI’O?’?I ; =

dm ~ -
—U . TASUHEKOTOPAi KOHCTAHTA. Kaxoii 0yzeT ckopocTs Tela 9epes EpemMat,

©CIH H3EECTHO, 9T0 B HagadsHE MomeHTV(0) = 0, m(0) =my

Ne 5 IlpounTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE

IlycTe aan KpHEOIHHEHHEIH HHTerpan 2-ro poja _ roe L — gyra kpHEOH 2 oT

Touxu A(0; 0) o Touxm B(2; 4). 14 ERMECISHHA 3TOT0 HHTEPATA HYEHO CEECTH £I0 K ONPEeIeIeHHOMY

HHTETpaTy . VIIPOCTHE, IPHEECTH €70 K BHAY —— H BE[MHCIHTE.

VCTaHOBHTE COOTECTCTEHE YTECPEICHHAME H BEICKA3BIEAHHEM.

1 J. ydx + (y — x)dx
L
2 y=x°
2

3 J- x%dx + (x% — x)2xdx

0
4 J._(sz —x¥)dx

0

Ne 6 TlpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
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VeranopHTS cootBeTcTBHE Mexay dvarmmamu f{x) H ux neproobpasuemm F(x):
Af(x)=x>+3:B flx)=e 3B f(x)=e=5T f(x) =x*+3
1.F(x)=— ge_h; 2.F(x)= :TxB +3x;3.F(x) = —38_5; 4 F(x) = i—x‘l + 3x.

Ne 7 TlpounTaiiTe TEKCT U yCTAHOBHTE T10C/Ie/l0BaTeIbHOCTh
BcraBbTe npaBu/ibHbIe yTBep)KAeHYs B TeopeMy CToKca:

BekropHoe none F HenpepbIBHO AnddepeHIpyeMo G.
SIBJISIeTCS TPaHuLiel . O6e HaxogsTCcs B obnactu G.
Tora UHTErpaJI, OnpeAesisoLLni BekTopHoro mnosis F o , PABEH MHTErpasty, Orpe/esoiemMy

A. LuUpKyasALM0

B. S, rae S -- majkast OpreHTHPOBaHHas! TOBEPXHOCTh
B. B obmactu

T. noTok potopa

. L, KycouHo-I/agxasi Kpusas,

Ne 8 HpO‘{HTaﬁTE TEeKCT U yCTaHOBUTE M0C/1IeJ0BaTe/IbHOCTh

DyrEnnA f(x) mddeperHmpyema , €CJIII CYIIECTBYET Au

a(x)

BekTOpHOro nosisi F ue)

TakIe, 9

flxy) + Alx — xo) + a(x)(x — x,) m1s
A. GecKoHETHO MaTas QyHKIINA

B. unicno

B.Vx € Us(x,)
I'. B TOUKe X,

Ne 9 IlpouuraiiTe TeKCT, BbIOepHTe PaBU/IBHBINA OTBET U 3allUIINTE apryMeHThI, 000CHOBBIBAOLIIME BEIOOD OTBETa

K kaxoMy IBOHHOMY HHTETpaTy CEOJHTCA IIOESPXHOCTHEIH HHTerpan 1-ro poma

%(,\Iz - “l-';2 + :2)ds 1o moBepxHOCTH 7 = /9 —x* —‘1’2 npH ee
hY
NpoeKTHPOBAHHH Ha ILTockocTe X0 7

1 ﬂ'9xfl+%¢-
D 9—x“—y*
2 i L\_: + .1‘2 +afo-xt - .1‘2 _li\'afl‘
D
3 il [_\) +17 +:.:| 1+$d\'{?ﬁ.'
D 9—x“—y*
4 e s 1\{1 S —
ey s

Ne 10 IMpouuraiiTe TeKCT, BbIOepHTe NPaBU/IBHBIN OTBET U 3alTMIINTe apryMeHThI, 000CHOBBIBaOLIIME BEIOOD OTBeTa

H3BecTHE KOPHH XapaKkTEPHCTHIECKOTO ypaeHeHHa A; = 1,4, = 3. Kakomy muHefiHOMY
OJHOpPOZHOMY AH(p(EepEeHIHATEHOMY VPAaBHEHHIO OHH COOTEETCTEVIOT:

1 y' -4y +3y=0
2 y =2y +3y=0
3 y' —4y' +4y=0
4 y' =y +3y=0

Ne 11 TTpouwnTaiiTe TEKCT, BbIOEPHTE TIPABU/IbHBIN OTBET U 3aIUIIUTE apryMeHThI, 000CHOBBIBatOIIMe BLIOOD OTBeTa
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Haitta ', 2mag, 910 d°z = J—tdxz + sdxdy - xT dy?

1
1 =
¥
2
2 =z
¥
1
3 —
x
s _x
y

Ne 12 INpoyuTaiiTe TeKCT, BbIOeprTe MPaBU/IbHBIE OTBETHI 1 3alTUIINTe apryMeHThI, 000CHOBBIBAOIIIME BEIOOD OTBETOB

Vkasarts Bee mepeoobpazaere dyuxmus f(x) = 2x% + 5x — 1
2 5
L Zx*+-x—x+3
20 2x3 4+5x2—x+1

2 5
3. x4+ 2x2—-x-7
2 2

4 4x+5

Ne 13 INpouuTaiiTe TEKCT, BbIOEpHTe PABHU/IbHBIE OTBETHI U 3alUIINTE apryMeHThbI, 000CHOBBIBAOLIME BEIOOD OTBETOB

VEKazaTh 9HCIOBEIS PAIEL, CXOMANIHEC 10 NpH3HAKY JIeHOHMIA:

1. S

=1
(_ 1] n+ I?I:
n+1

=]

[>1s

n=1

3 Z (_1)n+lnﬂ
’ n+1
n=1

@

4 Z n
’ n® 43

s

Ne 14 TTpouuTaiiTe TeKCT, BbIOeprTe MPaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbl, 000CHOBBIBAIOLIME BEIOOD OTBETOB

VEazaTh BCe 3HAYEHMA X, TIPH KOTOPEIX CTENEHHOH AT Yoe; G,Xx" CXOJHICA, ECTH HIBECTHO, HTO €T0
pagHyC CXOOMMOCTH R = 2:

1. x=05
2. x=—1
3. x=15
4 ¥ =725
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