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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)

27.03.02 Ynpas/ieHHe KaueCTBOM

roj Habopa rpymer: 2026
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

b6 CTpaTeFl/I‘lECKOE yrpas/ieHHe BBICOKOTEXHO/IOTHYHBIMHU NPpeANPUATUAMHU

3aBepyromuii Kadezpoii Kaprenko [I.A., K.ILH., foL].
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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 aHa/nM3upOBaTh 3afaur MpoeCCUOHAILHOM [esTebHOCTH Ha OCHOBE IOJIOKEHHH, 3aKOHOB M METO/JOB €CTeCTBeHHBIX
HayK ¥ MaTeMaTHK!

OI1K-2 — Criocoben ¢opMynipoBars 3aauu podeCcCHoHaNBHON [eATe/IbHOCTY Ha OCHOBE 3HAHWI MPOMH/IBHBIX Pa3/jesioB MaTeMaTHUeCKUX 1
eCTeCTBeHHOHAYUHbIX JUCLIMILIUH (MOzy/ieit)

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 MPOCTPAHCTBEHHBIM KPHBBIM, KacaTe/lbHbIX TJIOCKOCTeH W HOpMaseil K roBepxHOCTsiM; \B obmactu jmHeitHOMH
anre6pbI:

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-2

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 mporpaMMbl MOATOTOBKH 110
Haripae/eHuto 27.03.02 YnpaeneHue kauecmeom.

Copiep>kaHue JUCHUIUIAHBI SIB/ISIETCS JIOTHUECKUM TIPOZAO/DKEHHEM COZiep’KaHMs IIKOJIBHBIX KypCOB U CITY)KUT OCHOBOH Z/IsI OCBOEHHSI
aucuunivie: @PU3UKA, TEOPETUYECKASL MEXAHUKA, MATEMATUYECKHUE METO/IbI B SKOHOMMUMKE U1 YITPAB/IEHHNH,
HAYYHO-UCCJIEMOBATE/IbCKASI PABOTA, OBIIAS TEOPUA W3MEPEHUW, CTATUCTUYECKUE METO/BI
YIIPAB/IEHUS KAYECTBOM, TEOPUSI BEPOAATHOCTEM Y HAUYAJIA MATEMATUYECKOM CTATUCTHUKW, METOJBI
KOHTPOJ/IA KAYECTBA, IUVIAHMPOBAHUE W OPrAHM3AIIMA OJKCIIEPUMEHTA, ®OU3NYECKHME OCHOBBI
MUMKPOJJIEKTPOHUKMH, JIEKTPOTEXHHUKA 1 3JIEKTPOHUKA

TpeGoBaHHMsI K YPOBHIO TOATOTOBKM OOyYalOLMXCsl U NpejiBapuTe/IbHble KOMIIETEHLUH omnpezeneHbl PeziepabHbIM TOCYAapCTBEHHBIM
o6pa3oBare/bHBIM CTaHAPTOM CpefHero obiiero 06pa3oBaHusl.



3. CTPYKTYPA 1 COJAEPXAHUME TV CITUIT/INHBI

OO6i1jast TPYA0eMKOCTb JUCLIUMIUIAHBI COCTaBsieT 14 3.e., 504 u.

3.1. CopepxaHue (AUAAKTHKA) AUCLUIUIMHBI

KYPC

CEMECTP

HaumenosaHue pa3/ie/ioB U IN/JaKTHUECKHX e/IHHHI]

BCEIro

AypuTOpHBIE 3aHATHS
B KOHTaKTHOi (hopme

BCEro

Jlekuuu

TpakTHyeckue

3aHATHA

CamocToaTenbHas

pabora cTygeHToR

%

®opmupyemas

OIIK-1

OIIK-2

Paszpien 1. DleMeHTBI MaTeMaTHYECKOH JIOTHKH H TeOPHH MHO)XeCTB. BemecTsennble uncia. Marpunpl.
1. Maremariyeckas IOTMKa: BhICKa3bIBaHHe, TIPEIMKAT, MHOXECTBO MCTHHHOCTH TIPe/IMKATa, TOX/IECTBO,
NIorMuecKye OnepariuH, CjiejoBaHte, PaBHOCHILHOCTb, KBAHTOP BCeoGLIHOCTH, KBAaHTOP CyILI|eCTBOBAHHS,
KOHTprIpUMep, GopMy/a anreGpbl IOTHKH, TaBTOMOTHs, 0606I1eHHsT 3aKOHOB Jie MopraHa, /j0CTaTouHoe
ycrioBHe, HeobXouMoe ycroBHe, HeobX0MMOoe 1 J0CTaTouHOe yCIoBHe, Teopema, 1leMMa, Ce/ICTBHe,
onpe/ie/leHye, B3aMMHO 06paTHbie M B3aMMHO TIPOTMBOTIO/IOMKHBIE TeOPeMbI, MeToJ| MaTeMaTHue Ko

Hary Lernble, Hble YMC/Ia. BellecTBeHHbIe YMC/Ia M X OCHOBHbIE CBOHCTBA.

TpescTapienye JeiiCTBUTENBLHOTO YKC/A B BU/le 6eCKOHeUHOIt lecaTHuHOIt Apo6u. Teopusi MHOXKeCTB:
MHOXXEeCTBO, paBHbIe MHOXKECTBA, MOJAMHOKeCTBA, OCHOBHBIE Orepali1 Hajl MHOXKeCTBaMM, JiMarpaMmmbl
Diinepa-BeHHa, /|eKapTOBO NMPOM3Be/IeHHE, KOHEUHOE, CYUETHOE M HECUETHOE MHOXECTBO, YTOPsi/J0UeHHbIe
MHOXeCTBa. YHC/I0BbIe MHOXKeCTBA: OKPeCTHOCTH, IMPOMEXYTKH, OTKPbIThbIE U 3aMKHYThIe MHOXKeCTBa,
Tipe/ie/ibHble U U30/IMPOBAHHBIE TOUKH, MHHHMAaJIbHBIA 1 MaKCHMa/IbHBIH 3/IeMEHT, TOUHbIe HWKHAA U BePXHss
TpaHu. 2. AﬁCl'pﬂKTHOE nHeliHOe TIPOCTPAHCTBO. AKCHOMBI 1 OCHDEHHG CJ/IeICTBUSL U3 HUX. HPHMQPH
KOHKPETHBIX JIMHEHHBIX TIPOCTPAHCTB: ﬂqu)METH‘lECKHE EEKTDPH UT A

3aBUCUMOCTb U HE3aBUCUMOCTL CUCTEM BEKTOPOB. Basuc u PpasMepHOCTb JTUHEHHOro TIPOCTPAaHCTBA. Marrpuuu
M orepaliy Hag, MaTpuLiaMi. OCHOBHBIE BU/bI MaTpuLl. OnpesienniTeny MaTpyLl. OCHOBHBIE TEOPEMbI N
CBOJCTBa OMpesiennTeeil.

Pasyien 2. OYHKIHH OT O/HOii BEWIECTBEHHOIH NIepeMeHHO. Pemel-me CHCTeM /IMHEHHBIX ypaBHenHii. 1.
TlonsiTre oTo6pakeHnst. DYHKIAHN OT OAHOM BeIeCTBEHHOI obnacts u
o6macTb obpas u TOUKH U MHOXKECTBA, C/IOKHast yHKLws, rpaduk

[ 3 rpacuka PaBeHCTBO P Kue ¢ , uETHAs 1
HeuéTHast ¢ , obparHast ¢ , OTp: M Heorp: yHKImH, ie ¢
OnemeHTapHble hyHKImHM 1 1X rpadmku. 2. Criocobsl 3ajaHust GyHKIUN: HesBHBIH, TapaMeTpUYeCKHA.
TonsipHast cucTeMa KOOPAMHAT M ocTpoeHHe rpadukos B Heid. 3. Teopema Kpamepa. Peruenue uHeiHbIX
CHCTEM ¥ MaTPHYHBIX YPaBHEHHIi C TIOMOILbIO 0BPaTHOH MaTpHIIbl 1 110 hopmynam Kpamepa. PaHr MaTpHiibl.
Teopema 0 6a3nCHOM MHUHOpe. DJieMeHTapHbie MPeobpa30BaHHs MaTPHL] U CHCTeM JIMHEIHBIX yPaBHEHHIA.
Mertop I'aycca. Teopema Kponekepa — Karie/iim 1 0CHOBHbI@ C/IeICTBHsI U3 Heé.

Paspen 3. Teopus Hi Cucremsl W y i. 1. Unciiossie
NI0C/Ie/0BATE/LHOCTH: CrIOCOG 3ajiaHus, aoapac-rarou.\ue nyo noc. 0CTH.
Ipegen TIOC/IEAOBATE/ILHOCTH, NIOC/IEAOBATE/ILHOCTH, CXOSIHECs K 6ecKoHequoc-m Teopema Bonbrjaso-
Beiiepurrpacca, ¢ Ta/bHEIE T10C. ‘T, Kputepuii Komm. TIpocreiiimie coiictsa
CXOAALMXCA TOC/efioBaTeNbHOCTeN. 2. Tipejien (yHKLH: 4Ba ONpe/ie/ieHusi i MX PaBHOCH/IBHOCT, TIpejient
(yHKLIH Ha GeCKOHeYHOCTH. EIMHCTBEHHOCTE Mpe/ienia, TEOPEMBI O Tpeje/iax CyMMBbI, PasHOCTH,

TIpC ¥ YaCTHOTO ABYX (DYHKLIA, TeOpeMa O Mpejienie CI0KHOI QYHKLMH, TeOPEMBI CPaBHEHHSL.

TeopeMa 0 MOCTOAHCTBE 3HaKa. O/IHOCTOPOHHHME TIpefjeNtbl. 3. 3amMeuare/IbHble Mpe/ieNbl. BeckoHeuHo Manbie n
6eckoHeuHo 60/bIMe (YHKLMM: CpaBHEHHe 6eCKOHeuHO 60/IbIINX U 6eCKOHEeYHO MasIbIX (QYHKLMI

( THOCTb, CUMBOJIBI 0, O, TOPsIZI0K ManocTH GyHKIN). 4. PacKpbITHE HeOMpe/e/IéHHOCTe. TeopeMa
0 3ameHe GeckoHeyHOo ManbiX GyHKIiH Ha 1e s M O} )

Ornipe/iesieHne NOKA3aTe/TbHOM U CTeNeHHOH ¢ . 5. O ocTH B TOUKe U
Ha MHOXKeCTBe, THITbI TQOPEMI:[ o p (OCTH CYMMBI, Pa3HOCTH, MPOM3Be/IeHUs U YaCTHOrO

) i1, Teopema o TH yHKuii (MpaBusIo 3aMeHbl
nEpeMEHHOH TIPH BBIYHC/ICHHH TIP ciieacTaie 0 “TH QYHKLIH,

napaveTpuueckum o6pasom). 6. ColicTea dy , Herp B TOUKe: OTp: T, C

3HaKa. CBOICTBA (YHKLIMH, HErIPepbIBHbIX Ha OTpe3Ke: TeopeMbI BeiiepiTpacca, Teopema 0 POMEKYTOUHOM
3HaueHHH, O MHO)KECTBE 3HaueHHi1, Teopema 06 06paTHON (GyHKLUK. DieMeHTapHble GYHKLMH U UX
HEMpPephIBHOCTb. 7. [eoMeTpHUecKie BeKTOPbI M HX OCHOBHbIE CBOMCTBA. [leKapTOBEI KOODJHHATEI BEKTOPOB 1
Touek. CKa/IAPHOE MPOH3Be/ieHHe TeOMETPHUECKHX BEKTOPOB. BeKTOPHOE 1 CMelllaHHOe NPOM3Be/ieHHe, HX
(OCHOBHbI€ CBOHCTBA.

42

40

Paspen 4. 1] u gudd: AHanuTHYeCcKas renMe'rpnn. 1. Onpegenenue
TIPOM3BO/HO, 1eBast M NPaBast NPOM3BOJHbIE, TEOPEMa O
MeXaHHUeCKNii M reoMeTPHUIECKHii CMBIC/ IPOM3BO/HOM, KacaTe/bHas 1 HDpMa.'Ilz K rpaduKy d)ym(uuu,

TMPOH3BO/IHbIE OCHOBHBIX 3/IeMeHTapHbIX () . Teopembi 0, OCTH CYMMBbI, Pa3HOCTH,

M YaCTHOTO /IByX X by L1 CTIOXHOI
nddeperLupoBaHie 06paTHON GYHKLMK 1 (YHKLMH, 3a/laHHBIX apaMeTPUYEeCKHM CIOCOBOM /I HesIBHO.
[Huddepentiran GyHKLHH, ero 0CHOBHbIE CBOICTBA, HHBAPHAHTHOCTB (hOPMBI TepBoro Auddepentmana. 2
TeomeTpuyecKHii CMbICTT yuana. Ero ucl 0 BBIUHC/ICHHS

ans
) . 3. TIp u gudpdep /bl BBICIIHX TI0psiZiKOB. Teopemsl depma, Ponns, Jlarpanika,
Koum u ux npumenenye. ITpasuno Jlornmrans. 4. ®opmyna Teiinopa gis Muorousena, ¢popmyna Teiinopa
OCTaTouHbIM WieHoM B opme TTearo u B opme Jlarparka. Pas/iokeHH e 0CHOBHBIX EMEHTaPHBIX c})yHKuqu
o opmyam Temopa 1 Makrnopena. Ipumerertie dopwybt Teiiniopa Ais IPUOIMKEHHBIX BLIHCTCHHA. 5.

Ucc yCII0BUS CTH () ; SKCTPEMyMbI yHKIMn,
HEeoOXOJMMOe M JOCTATOUHbIE YC/IOBHS; OTHICKaHHe HaHGO/IBIIEr0 M HAHMEHBIIIEr0 3HAYeHHH (QyHKIHH;
HCC/IefjOBaHHe BBITYK/IOCTH (YHKIM, TOUKH riepern6a; acuMnToTs! (yHKIiA. 6. Vcronb3oBanme
PACCMOTPEHHBIX MaTeMaTHUeCKHX MeTOJ0B B MPAKTHHUECKOH JesTeTbHOCTH. 7. TIpAMast TMHHUS Ha MI0CKOCTH.
Pas/uHbie GOPMBI ypaBHeHHii MPAMOH, Yro Mey IByMst psMbiMi. KpuBbie BTOPOro nopsi/ka Ha
n10cKOCTH. TTpsiMas M MJI0CKOCTh B MPOCTPAHCTBe, pas/inuHble GOPMbI HX yPaBHEHHIL. Yribl MeX1y
NPAMBIMH, TI0CKOCTSIMH, TIPSIMO# M TIOCKOCTBIO. [TOHsITHE 0 rHIepriiockocTH. [T0BepXHOCTH BTOPOro
rnopsizika. 8. KomriekcHle uncia. [lefictsusi ¢ Humu. leoMeTprueckoe npejicTaB/ieHHe KOMIIEKCHOTO YHC/Ia.

62

Bcero 3a 1 cemectp

180

172

30

Paspen 5. HeonpejeéHHbIi HHTerpas 1 ero i TIe i MHTerpas 1 ero
(OCHOBHbI€ CBOHCTBA, Tab/Lia HHTErpasoB, MHTErPUPOBAHHE MO YACTSAM M C TIOMOLI[BIO 3aMeHbI MepeMeHHO.
MHOrou/IeHbl M PaLjHOHaIbHbIe APOOH. Teopemm Taycca u Besy, pasnoxeHune MHOrousieHa ¢

leficTer TamMHi Ha ¥ KBa|paTHyHble MHOXKHTE/IH, PaljHOHa/IbHbIe POOH,
PpasjiokeHHe NPaBHILHOI PaLHOHA/ILHOI POGH Ha MpocTekiMe. MiHTerpupoBaHHe palMoHa/bHBIX ApoGeit 1
HEKOTOPBIX MPPALIMOHA/ILHBIX M TPAHCLeH/IeHTHBIX (DYHKLMii, IPUMephI HebepyIIMXCs HHTerPasioB.

47

10

Pa3pen 6. O @ it unrerpas. Ol i MHTerpas u ero ceoiictsa. 3azaum, NpUBOASILKE K
TIOHATHIO @ ‘0 unTerpana. Onp il uuTerpan u ero ceoiictea. OnpeyienéHHblil HHTErpan ¢
riepeMeHHBIM BepxHUM nipezenoM. Teopema Bappoy. ®opmyna HetotoHa-JleiibHua. MHTerpiuposatue no
4aCTAM 1 3aMEHOi TIepeMeHHOii B onpezienérHoM uurerpare. Kiacce GyHKuuii, uiTerpupyemuix no Pumay.
TeopeMmsI 0 cpeziHeM. [IPU/IOXKeHHs ONPe/ENIEHHOT0 HHTErpaa (BBIMHC/IeHHe TLIOM{a/iei, /AH AT, oﬁxeMoa
Ten i Ap.). HecoGCTBeHHbIe HHTErPasbl ¢ GecKo! H OT Heorp

OCHOBHbIE CBOCTBA. [IPH3HAKH CPaBHEHHs TPH MCC/TeJOBAHMH CXOJMMOCTH HECOGCTBEHHBIX nHTerpanoB.
AGcomotHast cxogumocTs. Popmynia HeroToHa-JleiiGHuMa /st HecoGCTBeHHBIX HHTerpanos. TloHsTie
[IaBHOTO 3HauYeHHs HeCOGCTBEHHOTO MHTerpaa. aMma-yHKIs.

10

Paspen 7. KpuBo/uHeiinp1e uHTerpasbl. Bekrop-yHKis CKansipHoro aprymenta. Kpusbie B peanbom
MPOCTPAHCTBE M HA IVIOCKOCTH. [l/IMHa KUBOH B peajlbHOM NPOCTPAHCTBe M Ha IIOCKOCTH. KacaterbHbiii
BeKTOp KPHBOH. KacatesibHas 1 HOPMA/IbHAs! [I7I0CKOCTE KPHBOIA. PerysipHas kpuasi. HarypasnbHbiii napavetp
¥ HaTypasibHoe ypaBHeHHe KpHBoii. Kpususna KpHeoii. CkassipHoe rosie. KpusomHelikbiii HHTerpas nepsoro
Pojia M ero dusnyeckas MHTeprperanys. BektopHoe nose. OpreHT KpuBas. K|

MHTerpasl BTOPOro pojja 1 ero GpMsnyeckHii cMbici1.

10

Paspen 8. Paapl. Onpe/ierieHye YHCI0BOro psijia. Beruncrerye CYMMbI PSI/ia 1O OTIpe/ie/IeHHIO. Pap
reomeTpHyecKoi mporpeccuy. Teopema 0 CXOAHMOCTH i c 51 PAJIOB M Teopema
0 CXOAMMOCTH Psi/la C OrPaHMYEHHBIMH YaCTHUYHBIMM CyMMamu. Kpurepuit Koum cxogumocTy psja.
HeoGxoanMBIi MPU3HAK CX0AUMOCTH. ['apMOHHUeCKHit psiji. ABCOTIOTHas 1 yC/IOBHAsE CXOAMMOCTS. Teopema o
CXO/MMOCTH abCOMIOTHO CxopsIerocs psijia. IpusHaku cpaHenusi. [Tpustak [lanamGepa. Pajka/ibHbli
npusHak Kowm. VHTerpabHelii npusHak. OB0BILEHHbIH rapMOHUUECKHIT Psifi. 3HAKOUePEAYHOLHeCs Psijbl.
Teopema JleiiGuuia. Teopema Pumana. ITepecTaHoBOYHOE CBOICTBO aBCOMIOTHO CXOASLUXCS PSJ0B.
DYHKLMOHABHEIE TI0C/IeJ0BATeLHOCTH 1 Psijibl. IX CXOAMMOCTD. PaBHOMepHas CXOAMMOCTD. Kpurepuii
Kowm i cxogMoCTH. THBIH NpusHaK Beiiepiurpacca. TeopeMbl: 0 pesiefie CyMMbl, 0
0CTH CYMMBI, 0 JU(d ¥ MHTErpUpOBaHiy cyMMbl. CrereHHble psibl. Teopema

ABesnsi. PaJiyc 1 HHTepBa/l CXOAMMOCTH. CBOHCTBA CTENEHHBIX PsiZOB. Psiibl Tewlopa 1 MaknopeHa.
Kputepuii 1 npusHak cxogumocty psija Teiinopa. P OCHOBHBIX () . 1]
BBIUHC/IEHHS C TIOMOLIBIO PS/IOB.

10

144

12

132

40

40

Bcero 3a 2 cemecTp

Paspen 9. Teopust il HeQ O6nmact "
HECKO/IbKMX TepeMeHHbIX: OTKPbIThbIE, 3aMKHYThIe, OFDHHH‘IGHHMG JTMHEHHO CBfI3HBIE, BblﬂyKJlble Hpegen u
HETpPepbIBHOCTb (YHKLMH. YacTHbIe M ero
VIHBapHAHTHOCTb (POPMBI TIOTHOTO Aud)d)epeﬂuuana. Kaca'renbﬂaﬂ TIIOCKOCTh ¥ HOPMasib K MOBEPXHOCTH.

o rpajueT. IT] b BBICIIMX TOPA/KOB. Popmyna
Teiinopa. OCHOBHbIE TeOpeMbI 0 HesiBHBIX (yHKIsX. HesiBHbIE (DYHKIMH, X CyILleCTBOBaHHE U
M UX SIKOOMaHBI. YCIOBHS He3aBMCHMOCTH

CHCTEML (yHKuuii. Teopema 06 0GpaTHOM 0TOGPaKeHHH. KCTPeMyMbI (YHKLHi HECKONBKHX TIepeMeHHbIX.
M JIOCTaTOUHBbIe YC/IOBHsi 9KCTPeMyMa. YC/IOBHBIH IKCTpemMyM. MeTos MuOkuUTenel Jlarparika.

48

46

10

Paznen 10. NBHBIE Y Cucremsl . Pu3rueckue
M NpAaKTHYeCKHe 3a/au, K TIepBOro rnopsyka.
SaAaua Ko, TEOpeMa CYLLIeCTBOBAHUS U €[JMHCTBEHHOCTH pelleHust 3a/iauu Koum. OcoGble periueHus

7

10
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ypaBHeHHii. OCHOBHBIE KJIacChl ypaBHeHHii, HHTerpupyeMble B KBaj[paTypax: C pas/e/siomuMIcs

TepeMeHHBIMH, C O/IHOPO/HOM MPaBOH YacThIO, B TIO/HBIX

/IMHeHHBIX ypaBHeHui. YpaBHeHust bepHysuid, Jlarparka 1 Kiepo. [InddepeHriyanbHble ypaBHEHHs BBICLIMX

MerTopp! pertienust

nops/KoB. 3ajiada Koy, YpaBHenus, Jomnyckatoiye nopszka. JIi
y O Tenb 0 1 ero cBoicTBa. PyH/IAMeHTa/bHasi CHCTeMa pereHnid. Obijee
0 u p 0 i1. MeToy Jlarparka BapHaLu NOCTOSHHBIX. JINHelHbIe

¢ noc
cucrema

Tamu.

Crie oro Buyia. Ho

C NIpaBoii YacTeio
ii. BekTopHas 3anuchk. 3ajiaua

HEO/IHOPO/JHBIX CHCTeM. YCTOHUMBOCTL AudepeHIIHaNbHBIX YpPaBHEHHI i
Mertog dyHKLmit JIsmyHOBa.

Koum. Teopema CyijecTBoBaHus 1 eJMHCTBEHHOCTH peleHus 3aaun Koim. CucTembl TMHEHHbIX
muddepeHIIabHBIX YPaBHEHHI C IOCTOSHHBIME KO3(hHLMenTaMu. MeTo/bI PeLIeHH s OHOPOAHBIX H

cucreM. ToUKH TI0KOS, MX THITBL.

Paspien 11. Kpatubie unterpansl. [[BoiiHoi 1 TPOIHOM HHTErpasibl, UX CBOMCTBA M UX MPHUIOKEHHS.
CBe/leHHe KPAaTHOrO MHTErpajia K OBTOPHOMY. 3aMeHa IepeMeHHbIX B KPaTHBIX HHTerpanax. [lo/spHbie,

KHe  cepryeckue b1, T1 THbIE MHTETPa/ibl, UX CBOMCTBA H BHIYMCIIEHHS.
TeomeTpiyecKue 1 Kie KPATHBIX, MHBIX 1 T “THBIX HHTETPa/IOB.
2 3 (CKa/IIpHOE U BEKTOPHOE rorie. LIMPKy/ISILks BEKTOPHOTO MOJIst BAOIb KpHBOit. ®opmyna ['puHa. Yenous 76 2 1 1 74 10 10
TOTEHIHATbHOCTH BEKTOPHOTO M0/l Ha T/IOCKOCTH. TI0TOK M0/Is Yepe3 MOBepXHOCTh. JiBepreHuus
BEKTOPHOTO 110715, eé usnyeckuii cvpicst. dopmyna Faycca — OcTporpaackoro. POTop BEKTOPHOTO MO/,
Orneparop I'amunbsrona. @opmysia Ctokca. IToTeHIpanbHOe ro/e, ero CBOWCTBA. YCIOBHS MOTEHIHaIbHOCTH.
I; noTeHLuana. CoseHol 0€ [1071e 1 ero CBOMCTEA.
Bcero 3a 3 cemecTp 180 8 4 4 172 30 30

Bcero no AHCIHIUIHHEE

504 28 16 476 100

100

3.2. AyANTOpPHBIN NPAaKTHKYM

Ne Oobem,
n /;1 Homep 1 HanMeHOBaHHe pa3/je/ia JUCHUITHHBI TeMa NpaKTHYECKOro 3aHATHS ayp.
4acoB
1 . MHoxkecTBa 0.25
Pazgen 1. DemMeHThI MaTeMaTUUeCKOM JIOTUKY U
2 Onpegenuren BTOPOIro U TPEThEro MOPsI/IKOB. 0.5
Teopur MHOXXeCTB. BelrlecTBeHHble uncia. MaTpuLbl. —
3 Martpuuipl. [lelicTBUSI C HUIMU. 0.25
4 |Pasgen 2. ®YHKLMH OT O/JHO BEIL|eCTBEHHOM DneMeHTapHbIe QYHKIUU 0.5
5 |mepemeHHOH. Pewienue cucteM TMHEHHBIX yDaBHEHHUH. |PelieHue CHCTeM JTMHEMHBIX ypaBHEeHUI 0.5
6 UucioBele noc/ae0BaTe/IbHOCTH 0.25
7 BeckoHeuHO MaJible v GecKkoHeuHo Gosblive QYHKLMH. 0.25
8 Paspen 3. Teopust ipefenioB. HerpeprIBHBIE (DYHKIMH. P - = 025
CucTeMbl TUHEHHBIX ypaBHEHHUIL. aCKpeITHE HsOHpeAEJ'[eHHOCTePI :
9 BexTopel. [leiicTBus ¢ Bektopamu. CKassipHOe, BeKTOPHOE U 0.25
CMelllaHHOe TIPOU3BeJleHue. ’
10 TIpou3Bo/HbIe ePBOro MopsjKa 0.5
Paspen 4. [Tpon3BozHble U fuddepeHLabl.
11 TIpyMeHeHue POU3BOJHBIX 0.25
AHanUTHYeCKas TeOMeTpUsL. -
12 Bs3anmHoOe pacro/ioykeHue NpsiMON 1 IJIOCKOCTH B IIPOCTPAHCTBe. 0.25
Bcero 3a 1 cemecTp 4
13 [NozBenenue nog auddepeHnran. VIHTerprupoBaHye 0 YacTsIM. 0.5
14 VHTerprpoBaHue fpobeit 0.5
15 [PasAens. Heoripe/ienéHHbIN MHTETPasI U er0 CBOMCTBA. |MIHTerpupoBaHue UPPALMOHA/IBHBIX ¥ TPUTOHOMETPHYECKUX 05
npobeii. ’
16 3amMeHbI TIepeMeHHOM 0.5
17 N . IIpusoxxeHust onpesie/I6HHOTO UHTerpaaa 1
Pasgen 6. OnpegenénHblil UHTerpasl. =
18 Heco6cTBeHHbBII HHTerpas 1
19 . KpuBosHeliHbIe HHTerpassl I poza 1
Paszen 7. KpuBonvHeliHble MHTErpasbl. ~
20 Kpusonmnelinsle nHTerpas 11 poga 1
21 UuncnoBble psijbl 1
22 |Pa3pen 8. Psjbl. CrerneHHble bl 0.5
23 DyHKLMOHA/IbHBIE PSi/ibl 0.5
Bcero 3a 2 cemecTp 8
24 Kacare/ibHast 710CKOCTb ¥ HOPMaJlb. 0.25
5 Juddepennypoanye QyHKLNN HECKONBKHX MepeMeHHbIX. 025
” CrnoxxHast KI{¥isT, TapaMeTpHyeCKY 3a/JaHHAast, HesIBHO 3aflaHHasl. ’
Pasnen 9. Teopust GpyHKIMI HeCKOIBKUX TTePeMeHHbIX. by, nap P A . aA
26 ITpousBoaHble U AuddepeHIabI IepPBOro nopsaka. IIpoussogHble 025
BBICLLIErO M0psi/Ka. ’
27 OKCTPeMyMBEL. 0.25
28 b " c Oy 1 nopsgxa 0.5
asgen 10. [IuddepennyanbHble ypaBHeHust. CUCTEMbI
29 o Aundpdepenny cyp OJ1Y BbICIIMX MOPSJKOB 1
[ depeHLaNTbHBIX YPaBHEHHH.
30 Cucrembl O1Y 1 nopsigxa 0.5
31 /JIBOiiHBIe WHTETpasTbl 0.5
32 |Pasgen 11. KparHble uHTerpasisl. TpoliHble UHTerpasIbl 0.25
33 IToBepXHOCTHbIe UHTETpasibl 0.25
Bcero 3a 3 cemecTp 4
3.3. CamocrosTenbHas padora crygenra (CPC)
Ne O0beMm,
i Homep 1 HauMeHOBaHHe pa3/e/ia JUCIUILTHHBI Copepixanue y4eGHOro 3a/JlaHUs 4acos
Pasgen 1. DneMeHTbI MaTeMaTHUueCKOM JIOTUKY U TeEOPUH MHOXKeCTB. " "
1 Perenue 3az1au Ha TeMy: "MarpuLibl ¥ OrpezenuTeny 35
BewecTBenHble uncia. Marpuipl.
7 Pewienue 3az1au Ha TeMy "CBOICTBa 371eMEHTaPHBIX 17
Paszen 2. ®yHKUMY OT OHOM BelljeCTBEHHOM NepeMeHHOM. dyHKUTH"
3 PertieHre crcTeM JIMHeIHbBIX ypaBHeHUH. Perenue 3az1au 1o Teme: "CHUCTEMBI IMHEWHBIX 18
ypaBHeHUI"
4 Pemtenue 3azau o Teme: "IIpegensr” 20
Paspen 3. Teopwus nipesiesioB. HerpepriBHbIe (yHKIMH. CHCTEMBI A - PeA
5 |MMHEHHBIX ypaBHeHHi. Pentenue 3aziau Ha Temy: ""CKa/IsIpHOe, BEKTOPHOE U 20
CMellaHHOe Npor3Be/ieHue’".
6 b ATl A Perenue 3aziau 1o Teme: "IIpousBogHble” 20
aszen 4. [TpousBogHsle 1 AuddepeHLanel. AHaTUTHYeCKast
7 FEOﬁETpHH P A A pepenyy Pemenvie 3agau o Teme: "TlocTpoenue rpadrkos” 20
8 ) Perenue 3aziau 1o Teme: "AHanMruyeckas reomeTpus” 22
Bcero 3a 1 cemecTp 172

|
8
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9  |Pasgen 5. HeonpeseiéHHbIN UHTETpa U €ro CBOMCTBA. Pemenue 3az1au Ha Temy: "HeornpeienéHHbIi nHTerpan” 44
10 Pertienuie 3a7au o Teme: "HecobGcTBeHHbIH UHTErpan' 11
1 Paspgen 6. OnpeseniéHHbINA UHTErpal. Pemienue 3agau rno teme: "IIpunoxxeHust onpe/eéHHOIO 23
uHTerpaa”
12 Peruienue 3az1au 1o Teme: "KpuBonvHeliHble HHTerpasbl [ 12
o ofa"
Paspen 7. KpuBo/vHeliHble UHTErpasbl. PoA " =
Pemrenue 3azau rno teme: "KpuBo/1HeliHble HHTeTpaibl
13 e A 12
II popa
14 |Pasgen 8. Papipl. Pemenue 3asau Ha Temy: "Pazgbr” 30
Bcero 3a 2 cemecTp 132
o Perenue 3az1au Ha Temy: "IuddepeHnypoBaHye
15 |Pasgmen 9. Teopusi GyHKIMI HECKOJILKUX ITepEMEHHBIX. an y: "Jludpbep B P 46
(DYHKIMH HeCKOJIBKMX ITepeMeHHBIX .
16 Perrenyie 3a/ia4 Ha TeMy: " YCTOWUHBOCTB" 20
o Yy
Perenue 3az1au Ha Temy: "InddepeHiyansHble
17  |Pasgen 10. Iucdepenipantchele ypaBHeHUst. CUCTEMBI o y:"A fb(b PeHl 20
o ypaBHeHMs T1epBOro rnopsijka'’.
nuddepeHLIMaTBHBIX yPaBHEHHUI. £
Pemtenue 3azau Ha Temy: "IuddepennyansHeie
18 12
ypaBHeHHsI BBICILIMX MOPS/AKOB".
19 Perenue 3aau Ha TeMy: "[loBepXHOCTHBIE MHTerpasbl" 20
20 Perrenyie 3a71a4 Ha Temy: " [IBOiiHBIe UHTErpasbl” 20
Pasgen 11. KparHele UHTerpasbl. A Y ”ﬂ - P -
21 Pemienue 3asau Ha TeMy: "TpoliHble UHTerpasbl 20
22 Perienue 3azau Ha Temy: "Teopus nons" 14
Bcero 3a 3 cemecTp 172

4. ®OPMbI KOHTPOJIA OCBOEHUSA JUCIIUIL/INHDBI

TeKyImuii KOHTPO/Ib YCIIEBaeMOCTH CTYAEHTOB ITPOBOAUTCA B IICKPETHBIE BpeMeHHbIe MHTePBaJIbl B CIeyIOIHX (Gopmax:

[UarHocThUueckast pabota;
BOIPOCHI/3a/jaHus 1o TeMam I13.

HpOMe)KyTO‘lHaH aTrTecTanusa IIpoBOJUTCA B cbopmax:

nuddepeHLIMPOBaHHBIN 3aueT;
3K3aMeH.

5. YAEBHO-METO/JUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHWE
JVCIATUTAHBI

5.1. OcHOBHas JiUTeparypa 1o AUCLUIUINHE:

1
2
3
4

5

6.

7

8.
9.

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22
23
24
25

. A. H. Kanarnukos, A. I1. KpuijeHko. . AHanutuueckas reometpust. M.: V3a-so MI'TY um. H. 3. Baymana, 2019, 3. pec.
. A. TI. TToraroB. . JIuHeliHas anrebpa U aHanuTUueckKasi reometpust. Mocksa: FOpaiit, 2020, 351. pec.
LA

i
LA

. ®. YcruHoBa, 2007, 198 3K3.
. A. I1. Psbyuiko, B. B. Bapxaros, B. B. [lepxxaser;. InanBryaibHble 3aanHust 110 Boiciueil Maremaruke. U. 2 KomriekcHbie
yucia. BI'TY "BOEHMEX" um. [l. ®. YcruHoBa, 2007, 406 3k3.
A.TI. Psbyuiko, B. B. Bapxaros, B. B. [lepxxaser. VinanBuyanbHble 3aanus 1o Beiciueii Maremaruke. U. 3 Psiapr. BI'TY
"BOEHMEX" um. Jl. ®. YctuHosa, 2007, 129 3k3.
. A.IL Psbyuiko, B. B. Bapxaros, B. B. [lepxaser;. InanBryaibHble 3aganus 1o Beiciueil Maremaruke. U. 3 Psiapr. BI'TY
"BOEHMEX" um. [I. ®. YctuHosa, 2007, 551. pec.
A.TI. Psbyuiko, B. B. Bapxaros, B. B. [lepxxagery. Psiapr. BITY "BOEHMEX" nm. [l. ®@. Ycrutosa, 2007, 146 3k3.
A. TI. Psibyuiko, B. B. Bapxaros, B. B. [lepkaBer]. IHAMBHya/IbHbIE 33jaHHMs 110 BbICILel MateMatrke. Y. 1 JluHeliHast U
BekTOpHas anrebpa;. BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2007, 917 3k3.
A. 1. Psibymko, B. B. Bapxaros, B. B. [lepkaBer]. IHAUBH ya/IbHBIE 33JaHMs 110 BbICIIel MateMaTrke. U. 2 KomriiekcHbIe
uyucna. BI'TY "BOEHMEX" um. []. ®@. YctuHosa, 2007, 571 pec.
A. TI. Psibyuiko, B. B. Bapxaros, B. B. [lepkaBer]. IHAUBHya/IbHBIE 3aaHHMs 110 BbICILel Matematrke. Y. 1 JluHeliHast U
BekTopHas anrebpa. BI'TY "BOEHMEX" um. []. ®. YctuHoga, 2007, 371. pec.
A. ©. ©unmunnos. CO0pHUK 3agau 1o guddepeHIanbHBIM ypaBHeHUsIM. VDkeBcK: PerysisipHast M XxaoTUuecKast JuHaMuka, 2005,
28 3K3.
B. JI. ®aitHimuaT. . JuddepeHipansHoe 1 MHTerpanbHoe ncurcieHue GyHKLui ogHoro aprymenTa. CI16.: BXB-Iletep6ypr,
2006, 188 5k3.
B. JI. ®aitHimuaT. . JuddepeHLpansHoe U MHTerpaibHOe HCUKc/IeHne QYHKLMI HeCKobKuX aprymeHToB. CI16.: BXB-
[Tetepbypr, 2007, 242 3k3.
B. JI. ®aitnmmuaT. . Teopust nonsi. CI16.BI'TY "BOEHMEX" um. [I. ®. YctunoBa, 2020, 46 k3.
B. JI. ®aitnuvuar. . [IuddepeHiyansHoe U HHTerpajibHOe ucurcieHre GpyHKLui ogroro aprymenta. CI16.: BXB-ITerep6ypr,
2007, 237 3K3.
B. JI. ®aiHIIMUAT. . D7ieMeHTHI anreOpsl ¥ aHanuTHYeckol reomerpru. CII6.BI'TY "BOEHMEX" um. /1. ®. YcrunoBa, 2015,
3/1. pec.
B. JI. ®aiHIIMUAT. . D7ieMeHThI anreOpsl ¥ aHanuTHYeckol reomerpru. CII6.BI'TY "BOEHMEX" um. /1. ®. YcrunoBa, 2015,
182 3k3.
B. JI. ®aitnmmugt, I1. M. Bunnnk, A. A. Tapacos. . IHauBHyabHble 3aaHus 10 juddepeHIuanssHoMy U HHTerPaTbHOMY
HCUMCIIeHHIO QYHKLUN HecKombkux aprymenTtoB. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2010, a1. pec.
B. JI. ®aitnmmugat, I1. M. Bunnnk, A. A. Tapacos. . IHauBHgyabHble 3aaHus 10 guddepeHIuanssHoMy U HHTerPaTbHOMY
ucuncieHuo GyHKUuN Heckobkux aprymenTtoB. CI16.BT'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2010, 174 3k3.
B. JI. ®aitnimuar, I1. M. Bunnuk, U. B. T'yces. . @yHKimM KoMiuiekcHoro aprymenta. CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2013, a:1. pec.
.T". H. Bepman. . C60pHHK 3azau 110 Kypcy Matemaruueckoro anamm3sa. CI16.: [Tpodeccns, 2005, 1399 3k3.
. . T. [TucbmMeHHbIH. . KoHCreKT neKLuii 1o Bbicieii MateMartuke . M.: Alipuc-npecc, 2006, 752 3k3.
.E. C. bapaHoga, A. A. Bparyiaeckuii, I[1. M. Bunnuk. . Psigpr. CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2008, 351. pec.
. E. C. bapaHoga, E. A. VcakoBa, A. M. ITornos. . JIuneliHas anrebpa. CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008, a71.
pec.

IT.
®. YcruHoBa, 2007, a51. pec.
IT.

Psbyuiko. HAMBHAYanbHbIE 3a[aHusI 110 BeICLIel MaTemarrike. U. 4 OneparpioHHoe ucuncienre. BI'TY "BOEHMEX" um.

Psbyuiko. HAMBHAYanbHbIE 3a[aHust 110 BeICLIel MaTemarrike. U. 4 OneparpioHHoe ucuncienne. BI'TY "BOEHMEX" um.
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26. E. C. Bapanoga, E. A. VcakoBa, A. M. ITomnos. . JluneitHas aare6pa. CI16.6I'TY "BOEHMEX" um. [I. ®@. Ycrunosa, 2015, 1.
pec.

27. E. C. Bapanoga, E. A. VcakoBa, A. M. Ilomnos. . JluneitHas anre6pa. CI16.BI'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2015, 64
9K3.

28. E. C. BapaHosa, E. A. Ucakosa, 1. C. Hyzauep. . Jubdepenipansabie ypapHeHuns. CI16.5I'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2008, 351. pec.

29. E. C. Bapanoga, I1. M. Bunnuk, C. B. I'apsiauna. Juddepenipansaoe ucurciaerue. CII6.5I'TY "BOEHMEX" uwm. [1. ®.
YctuHoBa, 2008, 621 3K3.

30. E. C. BapaHosa, I1. M. Bunnuk, C. B. l'apeiauHa. . [JuddepenipansHoe ucuncienue. CI16.BI'TY "BOEHMEX" um. 1. @.
YcruHoBa, 2008, 351. pec.

31. E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . Uuterpansroe ucuncienre. CI16.5I'TY "BOEHMEX" um. [I. ®@. YcruHoBa,
2012, a11. pec.

32. E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . Uuterpansroe ucuncienre. CI16.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa,
2012, 221 5K3.

33. 1. C. Hypauep, M. C. ITonos, A. A. Tapacos. . @yHKI{i1 HeckobKux niepemenHbix. CI16.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2008, 351. pec.

34.I1. I1. YepHycs, I1. I1. YepHych. . YeToitunBocTs 1o JIsnyHosy. CII6.: M3a-8o BI'TY "BOEHMEX" um. [I. ®. YctuHoga, 2022,
124 3k3.

35. I1. I1. YepHycb, I1. 1. UepHych. . OcHoBbI Teopun ycroiursocTtu. CI16.: M3a-so BI'TY "BOEHMEX" um. [I. ®. YcruHoBa,
2022, 129 5K3.

36. I1. I1. YepHycs, I1. I1. YepHych. . YeToitunBocTs 1o JIsnyHosy. CI16.: M3a-8o BI'TY "BOEHMEX" um. [I. ®. YctuHoga, 2022,
3/1. pec.

37.I1. I1. YepHycs, I1. I1. YepHycb. . OcHOBBI Teopun ycroitunBocty. CI16.: M3g-o BI'TY "BOEHMEX" um. []. ®@. YcrrHOBa,
2022, a11. pec.

38. C. B. Pe3HnueHKo. . AHa/IMTHUeCKasi FeOMeTpUs B IpUMepax U 3azauax. Mockea: FOpaiit, 2020, 371. pec.

39. 4. C. byrpos, C. M. Hukonbckuil. Boiciias MaTemarvika. Beiciuast Mmaremaruka. Mocksa: FOpaiit, 2022, s51. pec.

40. 4. C. Byrpos, C. M. Hukonbckuii. . Beiciiasi Matematuka. Mocksa: FOpaiit, 2022, 351. pec.

5.2. [lononHuTebHask TUTEpaTypa 1o JUCLIUIUIMHE:

1. A. I1. Psibyuiko, B. B. Bapxaros, B. B. [lepxkaseL]. JIuneliHasi u BektopHas anrebpa. BITY "BOEHMEX" um. [I. ®. YcTHHOBa,
2009, 3 3K3.

5.3. [leproanueckue U3aHus:
He TpebyroTCst.

5.4. TlepeueHb pecypcoB MH(POPMALIOHHO-TEIEKOMMYHHUKALIMOHHOM ceTu "VIHTepHeT", He0OXOAUMBIX /IJisi OCBOEHHS JUCLIUTLIAHBI,
3/IeKTPOHHbIE OHUO/IMOTEYHbIE CHCTEMBI:

1. https://ibooks.ru/ — 3BC A#byKc.py - 3T0 60/IbII0# BRIOOD aKTya bHOM JIMTEPATYPhI [Jis1 Ballieil GUO/IMOTEKH B 3/IEKTPOHHOM
BUJE;
2. https://e.Janbook.com/ — DBC JlaHb;
3. https://repository.library.voenmeh.ru/jspui/ — ®yHznamenTanbHas 6ubnuoreka BI'TY « BOEHMEX» uM. [1.®. YCTHHOBa;
4. https://urait.ru/ — I'naBHast — Ob6pa3oBaresnbHasi r1atopma FOpaiit. []yist By30B 1 CCY30B..
CoBpeMeHHbIe IpoecCroHabHbIe 6a3bl JaHHBIX:
1. https://rusneb.ru — HarjroHasbHast 3/iekTpoHHast 6ubmmoteka (HOB);
2. https://cyberleninka.ru/ - Hayutas snekrpoHHas 6ubmoreka «KrbepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - [TonHoTekcTOBast anekTpoHHast 6ubmoTeka Poccutickoro doxza QyHIaMeHTanbHbIX
WCCIIeJOBaHHUM.
VIHdopMarMoHHbIE CIIpaBOYHBIE CHCTEMBI:
1. Texakcnept — VIHOpMaLMOHHBIN MOPTal TEXHUYECKOTo perynupoBaHusi: Hopmel, npaBuia, craHjapTel PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l 'OCToB co6CTBeHHOI reHepaLiux

BI'TY "BOEHMEX" um. [I. @. YctuHOBa;
3. http://www.consultant.ru/- KoncyneranTIlntoc- HH(bOpMarvoHHBIH TIopTas IpaBoBol HH(OpMarLyu.

5.5. IIporpamMmMHoOe obecrieueHue:
He TpebyeTcsi.
5.6. VIHpopMaLMOHHbIE TeXHO/IOTUH:

B3auMozelicTBHe ¢ obyuatoiumucs nocpeacteom S3MOC Moodle BT TY «BOEHMEX» um. [I.®. YcTuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUITI/INHBI

6.1. JIeK1I{uOHHBbIE 3aHATHUA:

crenrajan3vupoBaHHbIe Tpe6OBaHI/Iﬂ s (o) OﬁOpy,ELOBaHI/IIO OTCYTCTBYIOT; ayJUTOPHA C MMOCAJO0YHBIMH MeCTaMHU [0 KOJIM4YeCTBY
CTyA€HTOB; NOCKa.

6.2. [IpaKkTHUecKHe 3aHATHS:

1. AynuTopust C UMCJIOM N0Ca/J0YHBIX MECT He MeHblIIe KOJIMUeCTBa 00yyarouxcs.

6.3. ITpouee:

1. pabouee MecTo npernofaBare’isi, OCHallleHHOe KOMITBIOTEPOM C JJOCTYIOM B VIHTepHeT;
2. pabourie MecTa CTYZ|eHTOB, OCHAIIleHHbIe KOMITLIOTEPAaMH C JOCTyIoM B VIHTepHeT, npeAHa3HaYeHHbIe /7151 paboTHI B
3/IeKTPOHHOM 06pa3oBaTe/IbHON cpefie.
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TIpunoxenue 1
K paboueii nporpaMme JHCHHITHHBI
BBICIIASAI MATEMATHUKA

AnHoTanus paGoueil mporpaMmsl

Muctmmnmaa BBICIIIASI MATEMATUKA siBrisieTcs JUCLMIUIMHON 00s13aTebHOM yacTu 010Ka 1 nmporpaMmel MO/TOTOBKA
o Harpasienuto 27.03.02 YnpaeneHue kauecmeom. [JuCLMIUTMHA peanu3yeTcst Ha (akynbTeTe b BaszoBoe uixeHepHOe 0Opa3oBaHue
BI'TY "BOEHMEX" nm. [].®. YcruHoBa Kadeznpoii b1 Beicinas MaTemarvika.

JucnunvHa HatjesleHa Ha (OpPMUPOBaHHe KomnemeHyuli:
OIIK-1 CriocoGeH aHanM3MpoBaTh 3ajjaud IPO(EeCCHOHANLHON JesTe/IbHOCTH Ha OCHOBE IMONIOXKeHWH, 3aKOHOB M METO[0B
€CTeCTBEHHbBIX HayK M MaTeMaTHKH;
OIIK-2 Cnocobex ¢opmy/mipoBarh 3ajaud NpoeCCHOHANBHOM [JesTeNbHOCTH Ha OCHOBE 3HaHMM MPOGUIBHBIX Pa3/ienoB
MaTeMaTrHuecKiX ¥ eCTeCTBeHHOHAYUHBIX AWCLUIIINH (MOZYy/Iek).

Copiep>kaHye AUCLUIUIMHBI OXBAThbIBaeT KPYT BOIPOCOB, CBSI3AHHBIX C IeJIOCTHBIM TIOHHMaHHeM CBSI3M MaTeMaTHuecKUX Mojeseil c
MpaKTUUeCKUMHU 3afadamu. OCHOBHast Wfjess Kypca: OBJajieHHe MaTeMarMuyecKuMH (OopMynamMd, MeTOfaMM W CIocobaMu HX
NpUMeHeHusI /Il pellleHusl 33Jau eCTeCTBEHHOHAYUHbIX M TeXHMYeCKUX [JUCLUIUIMH, a TakKe 3afauy, COCTAB/ISIOLUIUX OCHOBY
VHXeHePHO-KOHCTPYKTOPCKOM MPAaKTUKU.

[TporpamMmoii JMCLWIIIMHBI IPEYCMOTPEHBI CJIe/YIOLIHE BHABI KOHTPOJIS:
Tekywuii KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB IIPOBOAUTCS B JUCKPETHbIE BpeMeHHbIe MHTEPBAJIbI B CTeAyoIMX Gopmax:
e JWarHocTuyeckast pabora;
e BONpPOCHI/3aiaHus 1o TeMam I13.
IIpome)xyTouHas aTTecTamMsi IPOBOAKUTCS B hopmax:
e it depeHIMPOBaHHbIN 3aueT;

® S3K3aMeH.

OG611asi TPYAOEMKOCTb OCBOEHHMsI JUCLIMIUIMHEBI cocTaBsieT 14 3.e., 504 u. TIporpamMoili JUCLUIUIAHBI TIPEAYCMOTPEHbI JIeKLIHOHHbBIE
3aHaTHs (12 4.), mpakTuyeckue 3aHsTHs (16 u.), camocTosiTesibHast pabota cTyzeHTa (476 u).
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TIpunoxenue 2

K paboueii nporpaMme JHCIHITHHBI
BBICIIASAI MATEMATHKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHMA

PekoMeH/AI[UHU M0 0CBOEHUIO JUCLUIIMHBI VISl CTyAeHTa

TpyAOEMKOCTb OCBOEHMSI JUCHUIUIMHBI cocTasisieT 504 4., U3 HUX 28 4. ayJUTOPHBLIX 3aHATHH, U 476 4., OTBeJeHHBIX Ha
CaMOCTOsITe/IbHY!0 PaboTy CTy/ieHTa.

P(:‘KOMEHA&L[I/H/I 0 pacripe/je/ieHuro yqe6H0ro BpeéMeHHU I10 BHJaM CaMOCTOSITe/TbHOM paGOTLI H pasjenaM JUCHUIIIUHBI

TIpHBeZIeHbI B Tab/uLie.

KOHTpO/b OCBOeHMs AWCLMIVIMHBI TIPOM3BOAMTCS B COOTBETCTBUM C Ilo/o)keHHeM O TeKyleM, pyOeXHOM KOHTposie
YCITEBaEMOCTH W IIPOMEXKYTOUHOM aTTeCTaLiy 06y YaroIixCs.

@DOopMBI KOHTPOJISL ¥ KPUTEPUH OLIeHHBAHWS TIPHUBE/IEHbI B IPUIOXKeH!H 3 K Paboueli mporpamme.

HaumeHoBaHue paGoTbI

Pexkomenjiyemas siMreparypa

TpynoeMKOCTB,
yac.

PEBI[EJ] 1. D/IeMeHTbI MAaTEMaTHYECKOM JIOTUKH U TEOPpHUH MHOXXECTB. BE].I.[ECTBEHHBIE yucia. MﬂTpl/l

IbI.

PelieHue 3a7iay Ha TeMy:
"MarpuLipl 1
orpesenuTesnn”

M. T. [TucbMeHHBIH. . KOHCIIEKT €KMW 10 BBICIIeH MaTemarrke : M.: Aiipuc-nipecc,
2006 (1, 4)
E. C. bapaHoga, I1. M. Bunnuk, C. B. I'apeiauHa. . uddepeHipansHOe UCUUCTEHHE:
CII6.BI'TY "BOEHMEX" um. []. @. YctuHoga, 2008 (1)
A. TI. Psiby1uko, B. B. Bapxaros, B. B. [lepxaBewy. JIuneiiHas 1 BeKTOpHasi anrebpa:
BI'TY "BOEHMEX" um. [. ®. YctuHoBa, 2009 (1, 5)
E. C. BapaHoga, I1. M. Bunnuk, C. B. I'apbiauna. [IuddepeHimansHoe UCUUCTEHNE:
CII6.BI'TY "BOEHMEX" um. []. @. YctuHoBa, 2008 (1)
E. C. Bapanoga, E. A. VcakoBa, A. M. Ilomos. . JluneiiHas anre6pa: CI16.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2015 (1)
E. C. Bapanoga, E. A. VcakoBa, A. M. Ilomos. . JluneiiHas anre6pa: CI16.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2008 (1)
A. 1. Psibymiko, B. B. Bapxaros, B. B. [lepkaBet]. UuguBuyaibHble 3aaHKS 110
BbiCiIeli MaTemaruke. U. 1 JIuHeitHast u BekTopHas anrebpa: BI'TY "BOEHMEX" um.
. ©. YcruHora, 2007 (1, 5)

35

Wroro no paspeny 1

35

Pazpen 2. DyHKIHH OT OHOM BellleCTBEHHOH nepeMeHHO#. PelleHne cicTeM JIMHeHHBIX ypaBHEHHIH.

PerieHue 3a/jau Ha TeMy
"CBOWCTBa 3/1eMeHTapHbIX
byHKUMI"

PellieHue 3a/iay 10 TeMe:
"CHcTeMbl IMHEHHBIX
ypaBHeHUI"

E. C. Bapanoga, I1. M. Bunnuk, C. B. I'apeiausa. JuddepeHipiansHoe HCUUC/IEHHE:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 2008 (1)
E. C. Bapanoga, I1. M. Bunnuk, C. B. l'apeiHuHa. . [JuddepeHijpansHoe HCUKCIeHNe:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008 (1)
E. C. Bapanoga, E. A. VcakoBa, A. M. ITomnos. . JIuneiiHas anre6pa: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2008 (2)
E. C. Bapanoga, E. A. VcakoBa, A. M. ITomnos. . JIuneiiHas anre6pa: CI16.6I'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2015 (2)
B. JI. ®aiiHIIMUAT. . D7ieMeHThI aareOpbl U aHamuTHYecKol reometpun: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2015 (1)
B. JI. @aitHmmvuAT. . JuddepeHipianbsHoe U MHTerpaibHOe HCUHCIeHHe (QyHKIMI
opHoro aprymenTa: CI16.: BXB-ITerep6ypr, 2007 (1)
A. II. Psbymiko, B. B. Bapxaros, B. B. [lep>xaBeL|. JInHeiiHasi ¥ BeKTOpHas anrebpa:
BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2009 (2, 5)
. T. IIncemenHbId. . KoHcrekT sieKnyit 1o BeicLel MaTemMaTuke : M.: Alipuc-nipecc,
2006 (1, 5)
B. JI. ®aiiHIIMUAT. . D7ieMeHThI aareOpbl U aHamuTHYecKol reomerpun: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2015 (1)
A.TI. Psbymiko, B. B. Bapxaros, B. B. [lep>xaBer]. VIHAMBHya/IbHBIe 3a[jaHUs IO
Beiciieii matemaruke. Y. 1 JuHeiiHast 1 BektopHas anrebpa;: BI'TY "BOEHMEX" um.
. ®. YcrunoBa, 2007 (2, 5)

17

18

HWroro no paspeny 2

35

Paspen 3. Teopus npepenoB. HenpepeiBHble yHKIIH. CHCTEMBI IHHeHHBIX ypaBHEHHUH.

PellieHre 3a1a4 110 TeMe:
"Ipenenst”

PerieHue 3a7jau Ha TeMy:
"CKassipHOe, BeKTOPHOE U
CMelllaHHOe Npou3BefieHue".

. T. TTucbmenHbIl. . KoHcrekT sieK1uii 1o BeicLueld MaTematuke : M.: Alipuc-nipecc,
2006 (2, 5)
E. C. bapaHoBa, II. M. Bunnuk, C. B. I'apbiHuHa. . [IuddepeHipansHoe UCUUCIeHe:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2008 (2)
A. TI. ToTamnog. . JluHeiiHast anrebpa v aHamMTHYeCKasi reomeTpusi: Mocksa: FOpaiir,
2020 (1, 2, 3)
E. C. Bapanoga, E. A. VcakoBa, A. M. ITomnos. . JluneiiHas anre6pa: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunoga, 2015 (3)
B. JI. ®aiiHmuar. . [uddepeHipanbHoe U MHTerpaibHOe ucurcieHre QyHKIMN
Heckonbkrx aprymenTos: CII16.: BXB-Ilerep6ypr, 2007 (2)

A. I1. Psibyuiko, B. B. Bapxaros, B. B. [lepkaBer]. UHAUBHYa/IbHBIE 3aJaHHS 110
BbIcieii Matemaruke. U. 1 JIunelinast v BektopHas anrebpa: BI'TY "BOEHMEX" um.
. ®. YcruHoBa, 2007 (3, 5)

E. C. bapaHoga, I1. M. Bunnuk, C. B. I'apeiauHa. . uddepeHipanbHOe UCUUCTEHHE:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 2008 (2)

B. JI. ®aiiHuMuAr. . DeMeHTs! anrebpsl v aHanuTrueckoid reomerpun: CI16.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2015 (2)

E. C. Bapanoga, E. A. VcakoBa, A. M. Ilomos. . JluneiiHas anre6pa: CI16.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2015 (3)

A. 1. Psibymiko, B. B. Bapxaros, B. B. [lepkaBet]. UuguBuyabHble 3aaHKS 110
BoicLIeli MaTematuke. Y. 1 JluHeiiHast 1 BekTopHas anrebpa;: BI'TY "BOEHMEX" um.
. ©. YcruHora, 2007 (3, 5)

I. H. Bepman. . CO0pHUK 3a7a4 10 Kypcy MaremMatiueckoro aHanusa: CII6.:

13
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TIpodeccus, 2005 (1, 2)
B. JI. ®aliHIIMUAT. . D7ieMeHThI anreOpbl U aHanmuTHYeckol reometpun: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2015 (2)
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Pazpen 4. IpousBoaHble u AuddepeHnranbl. AHATUTHYECKasl Fe0MeTpHs.

PellieHre 3a/1au 1o Teme:
"[IponsBogHble"

C. B. Pe3HnueHKo. . AHaIMTHYeCKas reoMeTpus B IpUMepax U 3ajaJax: Mocksa:
FOpaiir, 2020 (1, 2, 3)
B. JI. ®aitmumugT, I1. M. Bunnuk, 1. B. I'yces. . @yHKIMM KOMIIJIEKCHOTO apryMeHTa:
CII6.BT'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2013 (1)
B. JI. ®aiiHIMuAT. . DeMeHTsI anrebpbl ¥ aHanmuTHYeckoi reomerpun: CI16.BI'TY
"BOEHMEX" um. /1. ®. YctuHosa, 2015 (3)

PerieHne 3azia4 110 Teme:
"[TocTpoeHue rpadvkoB"”

PelleHue 3a/au 1o Teme:
" AHanuTHUeCKast
reometpus’”

A.TI. [Toraros. . JIuneiiHas anrebpa U aHaIMTHYeCKasi reomMeTpust: Mocksa: FOpaiir,
2020 (4, 5)
. T. IInceMeHHbIN. . KoHCIeKT sieKIuii 1o BbICLIel MaTemaTuke : M.: Alipuc-nipecc,
2006 (3, 4, 5, 6)
B. JI. ®aiiHIMuAT. . DeMeHTsI anrebpbl ¥ aHanmuTHYeckoi reomerpun: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2015 (3)

A.TI. Psabymiko, B. B. Bapxaros, B. B. [lep>kaBer]. VIHauBHyaIbHbIe 3aaHUS IO
Boiciieii matemaruke. Y. 1 JuHeiiHast 1 BektopHas anrebpa;: BI'TY "BOEHMEX" um.
M. @. Ycrunosa, 2007 (3, 4, 6)

B. JI. ®aiiHmmMuAr. . JuddepeHipanbHoe U UHTerpaibHOe ucurcieHre QyHKIMN
ozHoro aprymenra: CI16.: BXB-ITerep6ypr, 2007 (1)

A. I1. Psibyuiko, B. B. Bapxaros, B. B. [lepkaBel]. HAUBHAya/IbHBIE 3aJAHHS 110
BbICIIeH MaTemaruke. U. 1 JIuHeliHasi 1 BektopHasi anre6pa: BI'TY "BOEHMEX" um.
. ®. Ycrunosa, 2007 (3, 4, 6)

A. H. KanatHukos, A. I1. KpuieHko. . AHanuTh4eckasi reometpusi: M.: 3g-s0 MI'TY
um. H. 3. baymana, 2019 (1, 2, 3)

I'. H. Bepman. . CO0OpHUK 3a/jau 1o Kypcy MaTemMarnieckoro aHamusa: CII6.:
TIpodeccus, 2005 (3)

20
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Paspen 5. Heonpesie1éHHBIH HHTErPasl M €ro CBOMCTBA.

PerieHue 3a/jau Ha TeMy:
"HeonpenenéHHbIN
uHTerpan”

I". H. Bepmat. . CO0pHUK 3a/jau 10 Kypcy MaTemMarnueckoro aHanusa: CII6.:
Ipodeccus, 2005 (5)
E. C. bapaHoBa, I1. M. Bunnuk, T. B. BunHuk. . VIHTerpassHoe UCUMUCIeHue:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 2012 (1)
B. JI. ®atiHmmuar. . IuddepeHipanbHoe U MHTerpaibHOe UcurcieHre QyHKIMH
opHoro aprymenTa: CII6.: BXB-ITetep6ypr, 2006 (5)

A.TI. Psbyuiko, B. B. Bapxaros, B. B. [lepxxaser. IHanBr/ya/bHble 3a[aHus 110
Bbiculeit Matematuke. Y. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [1. @.
YcruHoa, 2007 (8)

A. I1. Psibyuiko, B. B. Bapxaros, B. B. [lepkaBel]. IHAUBHIya/IbHBIE 3a/JaHHS 110
BbIciIeii Matematuke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. /1. @.
YcruHoBa, 2007 (8)

E. C. bapaHoga, I1. M. Bunnuk, T. B. BunHuk. . VIHTerpassHoe UCUUCIeHue:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 2012 (1)

. T. TIucbMenHbId. . KOHCIeKT yieKIuii 1o BeICLIel MaTemaTuke : M.: Alipuc-mipecc,
2006 (7)

44
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Pa3zgesn 6. OnpepenéHHbIN MHTErpasl.

PelieHue 3az1au 1o Teme:
"Heco6cTBeHHbIN HHTErpan”

PelleHue 3a/au 1o Teme:
"[IpunoxeHust
orpe/ie/IEHHOroO UHTerpasna”

E. C. bapaHoBa, I1. M. Bunnuk, T. B. BunHuK. . VIHTerpaibHoe UCUHUCTIeHUe:
CII6.BI'TY "BOEHMEX" nm. . @. YctuHOBa, 2012 (2, 4)
I". H. Bepman. . C60pHUK 3a/a4 10 KypCy Marematiueckoro aHanusa: CII6.:
ITpodeccus, 2005 (6, 7)
E. C. bapaHoga, I1. M. Bunnuk, T. B. BunHuK. . VIHTerpaibHoe UCUUCIeHue:
CII6.BI'TY "BOEHMEX" um. [. @. YctuHOBa, 2012 (2, 4)

A. I1. Psibyuiko, B. B. Bapxaros, B. B. [lepxaBel]. UHAUBHAYa/IbHBIE 3aJAHUS 110
BbIcuIeii MatemaTuke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2007 (9)

A.TI. Psabymiko, B. B. Bapxaros, B. B. [lep>xaBer]. VIHauBHyaIbHbIe 3aaHUs IO
BbIcuIeii Matematuke. Y. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. /1. @.
Ycrunosa, 2007 (9)

. T. TTucbMenHbIH. . KoHCIeKT eyl 1o BeicLeld MaTemaTuke : M.: Alipuc-mipecc,
2006 (8)

B. JI. ®aiiHmmuAr. . JuddepeHipanbHoe U UHTerpaibHOe ucurcieHre QyHKIMN
ozHoro aprymenra: CI16.: BXB-ITerep6ypr, 2007 (2)

11
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Paspen 7. KpuBo/mHeiiHbIe HHTerpasbl.

PelteHye 3a7ia4 110 TeMe:
"KpuBosvHeiHbIe
nHTerpassl I poga”

PellieHue 3a/iay 10 TeMe:
"KpuBo/vHeiiHbIe
nHTerpassl II poga”

A. II. Psbyuiko, B. B. Bapxaros, B. B. [lepxagew. Pszgel: BI'TY "BOEHMEX" um. [].
@. YcrunoBa, 2007 (14)
I. H. Bepman. . CO0OpHUK 33724 10 Kypcy MaremMatHueckoro ananusa: CII6.:
Ipodeccus, 2005 (13)
E. C. bapaHoga, I1. M. Bunnuk, T. B. BuHHUK. . VIHTerpanpHOe UCYHUCIeHHe:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2012 (3)
E. C. bapaHoga, I1. M. Bunnuk, T. B. BuHHUK. . VIHTerpanpHOe UCYHUCIeHHe:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2012 (3)

A. I1. Psibyuiko, B. B. Bapxaros, B. B. [lepkaBer]. IHAUBHIya/IbHBIE 3a/JaHHS 110
BeIciIeii maremaruke. U. 3 Psaapr: BI'TY "BOEHMEX" um. [1. ®. YcruHoBa, 2007 (14)
. T. TInucbMenHbIl. . KoHcreKT s1eKiuit 1o BeicLeld MaTematuke : M.: Alipuc-mipecc,
2006 (12)

12

12
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Paspen 8. Papbl.

PelireHue 3a7iau Ha TeMy:
"Psapr"

I'. H. Bepman. . CO0OpHUK 3a/jau 1o Kypcy MaTemMarnieckoro aHamusa: CII6.:
TIpodeccus, 2005 (9)
E. C. BapanoBa, A. A. BparyiaBckuii, I1. M. Bunnuk. . Pager: CI16.5I'TY "BOEHMEX"

14

30
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um. . ®. YcruHora, 2008 (1, 2, 3)
. T. TIucbMenHbIl. . KoHcreKT s1eKiuit 1o BeicLeld MaTemaTuke : M.: Alipuc-mipecc,
2006 (13)
B. JI. ®aiiHimuAr. . JuddepeHunaabHOe M MHTerpanbHOe HCUNCIeHHe QYHKLMH
opHoro aprymenTa: CI16.: BXB-ITerep6ypr, 2007 (3)

A.TI. Psbyuiko, B. B. Bapxaros, B. B. [lep>xaBel]. IHAMBHya/IbHbIe 3a[jaHuUs TIO
BeIciIeii Mmaremaruke. U. 3 Psaapr: BI'TY "BOEHMEX" um. [1. ®. YcruHoBa, 2007 (12)
A. TI. Psbyuiko, B. B. Bapxaros, B. B. [lep>xaBel]. IHAUBHya/IbHbIe 3a[jaHuUs TIO
BeIciIeii maremaruke. Y. 3 Psapr: BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2007 (12)

Wroro no paspeny 8
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Pazpen 9. Teopus QyHKIHI HeCKOTBKHX NepeMeHHbIX.

PerleHue 3a/iau Ha Temy:
" ubdepeHLipoBaHe
(DYHKIJMH HeCKOJIBKHX
TmepeMeHHbIX .

5. C. Byrpos, C. M. Hukoneckuii. Beicinast MatemaTrika. Beicinast MatemaTrka:
Mockga: FOpaiir, 2022 (10)
B. JI. @aiHmmvuAT. . JuddepenipiansHoe U MHTerpaibHOe HCUHCIeHNe (yHKII

Heckobkux aprymenToB: CI16.: BXB-Iletep6ypr, 2007 (1)

W. C. Hygnep, M. C. ITonos, A. A. Tapacos. . @yHKLMM HECKOJIbKUX NepeMeHHbIX:
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoga, 2008 (1, 2)

I". H. Bepman. . COOpHUK 3a/a4 110 Kypcy MaTreMatHueckoro aHanu3a: CII6.:
Ipodeccus, 2005 (10)
. T. IInceMeHHbIN. . KoHCIeKT sieKIuii 1o BeICLIel MaTemMaTuke : M.: Alipuc-nipecc,
2006 (9)

A.TI. Pabymiko, B. B. Bapxaros, B. B. [lep>kaBer]. VIHauBHyaIbHbIe 3aaHUS IO
BbIcuIeii Matematuke. Y. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [1. @.
YcruHoga, 2007 (10)

B. JI. ®aiinmmvuar, [1. M. BunHuK, A. A. Tapacos. . IHuBH/ya/lbHbIe 33/JaHus] 110
muddepeHLTaTbHOMY 1 HHTEIPabHOMY FICUMC/IEHHIO (QYHKIMHA HeCKOMBKIX
aprymentoB: CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2010 (1, 2, 3,4, 5, 6, 7, 8,
9,10, 11, 12)

B. JI. ®aiinmmvuar, [1. M. BunHuK, A. A. Tapacos. . IHuBH/ya/lbHbIe 33/JaHus] 110
nuddepeHLaTbHOMY 1 HHTEIPabHOMY FICUMC/IEHHIO (QYHKIMHA HeCKOMBKIX
aprymentoB: CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2010 (1, 2, 3,4, 5, 6, 7, 8,
9,10, 11, 12)

A. I1. Psibyuiko, B. B. Bapxaros, B. B. [lepkaBel]. UHAuBHAya/IbHBIE 3aJAHUS 110
BbIcuIeii MatemaTuke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2007 (10)

46
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Paspen 10. Juddepennuansupie ypaBHeHus. Cucremsl fuddepeHnpanbHbIX yPaBHeHHH.

PellieHue 3a/ja4 Ha TEMY:
" YcTounBOCTE"

PelieHnie 3a1a4 Ha TeMy:
" MuddepeHryansHble
YpaBHeHHsI [1epBOro
nopsiaxa’.

PellieHre 3a31a4 Ha TeMY:
" MuddepeHiiaabHbIe
YPaBHEHMS! BBICILIMX
MopsiKoB".

. T. TlucbMenHbIH. . KOHCIEKT jieKIuii 1o BhICLIel MaTemMaTuke : M.: Alipuc-mipecc,
2006 (10)

A. II. Psbymiko. ViHauBHAyanbHbIe 3a/iaHus 110 BbICIIeii MaTemaruke. U. 4
OneparpionHoe ucuuciaenue: BI'TY "BOEHMEX" um. [I. ®@. YcruHosa, 2007 (17)
A. ®. ®ununmos. C60pHUK 3azau 110 AuddepeHLraIbHbIM YpaBHEHHAM: VDKeBCK:

PerynsipHasi u xaotuueckas JuHamuka, 2005 (1, 2, 3, 4)
E. C. Bapanoga, E. A. VcakoBa, U. C. Hyznep. . luddepeHnnanbHble ypaBHeHHs:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008 (1, 2, 3)

1. C. Byrpos, C. M. Hukonbckuii. . Beiciiast Maremarrka: Mocksa: FOpaiir, 2022 (1)
A. TI. Psbyuiko, B. B. Bapxaros, B. B. [lep>xaBel]. IHAMBHya/IbHbIe 3a[jaHuUs TIO
BbIciIeii Matematuke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. /1. @.

YcruHoBa, 2007 (11)
I1. I1. YepHycb, I1. I1. UepHych. . YcToituuBocTs 1o JIsmyHosy: CI16.: U3g-so BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2022 (1, 2)

A.TI. Psbyuiko, B. B. Bapxaros, B. B. [lepxxaser. IHanBH/ya/bHble 3a[aHus 110
BbicuIeit Matematuke. Y. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [I. @.
Ycrunosa, 2007 (11)

I1. I1. YepHycb, I1. I1. UepHych. . OcHOBEI TeopuH ycroiturBocTu: CI16.: 3a-Bo BI'TY
"BOEHMEX" um. [I. @. Yctunosa, 2022 (1, 2)

I1. I1. YepHycb, I1. I1. UepHych. . OcHOBEI TeopuH ycroiturBocTu: CI16.: 3a-Bo BI'TY
"BOEHMEX" um. [I. @. Yctunosa, 2022 (1, 2)

I1. I1. YepHycb, I1. I1. UepHych. . YcToiunBoCTh 10 JIsimyHoBy: CII6.: U3g-Bo BI'TY
"BOEHMEX" um. [I. @. Yctunosa, 2022 (1, 2)

I. H. Bepman. . COOpHUK 3324 10 Kypcy MaremMatHueckoro aHanu3a: CII6.:
Ipodeccus, 2005 (14)

A. I1. Psbyuiko. IHAMBHAYyanbHbIe 3a/laHusI TI0 BBICLIEH MaTeMatrke. U. 4
OmneparpionHoe ucurcienne: BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2007 (17)
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Pazpen 11. KpaTHble HHTErpassbl.

PerleHue 3a/jau Ha Temy:
"[loBepXHOCTHbIE
MHTerpasbl"

Pelienue 3a71a4 Ha TeMy:
" [IBOiiHbIe UHTErpasbl"

PelieHne 3a1a4 Ha TeMy:
"TpoiiHble UHTerpasbl"

PelleHue 3a/jau Ha TeMy:
"Teopus nons"

B. JI. ®aiHmmvugT. . JuddepenipiansHoe U MHTerpaibHOe HCUHCIeHNe QYHKII
Heckosbkux aprymenToB: CI16.: BXB-Iletep6ypr, 2007 (3, 4)
A. TI. Pabymiko, B. B. Bapxaros, B. B. Jlepxaseti. Pager: BI'TY "BOEHMEX" um. /.
@. Ycrunosa, 2007 (13, 14, 15)
I'. H. Bepman. . CO0OpHUK 3a/jau 1o Kypcy MaTemMarnieckoro aHamusa: CII6.:
Ipodeccus, 2005 (12, 13)
5. C. byrpos, C. M. Hukoneckuii. Beicinast MatemaTrika. Beicinas MatemaTrka:
Mockga: FOpaiir, 2022 (2, 3)

B. JI. ®aiinmmuar, I1. M. BunHuK, A. A. Tapacos. . IHAuBHya/bHbIe 33/jaHus 110
nuddepeHLIMaNTEHOMY U UHTETPaZbHOMY MCUMCIEHUIO QYHKIMI HeCKOTBKUX
aprymentos: CI16.BI'TY "BOEHMEX" um. [I. ®. YcruHoea, 2010 (17, 18, 19, 20, 21,
22, 23,24, 25, 26, 27, 28, 31)

B. JI. ®aitamvugar. . Teopus moms: CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHOBa,
2020 (1, 2)

B. JI. ®aiinmmupr, I1. M. BunnuK, A. A. Tapacos. . IHAuBHya/IbHbIe 33/jaHus 110
nuddepeHLIMaNTEHOMY U UHTETPaZbHOMY MCUMCIEHUIO QYHKIMI HeCKOTBKUX
aprymentos: CI16.BI'TY "BOEHMEX" um. [I. ®. YcruHoea, 2010 (17, 18, 19, 20, 21,
22, 23,24, 25, 26, 27, 28, 31)

B. JI. ®aitamvugar. . Teopus moms: CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHOBa,
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2020 (1, 2)
. T. TInucbmenHbIH. . KoHcreKT sieK1uii 1o BeicLeld MaTemaTuke : M.: Alipuc-mipecc,
2006 (11, 12, 16)
A. I1. Psibyuiko, B. B. Bapxaros, B. B. [lepkaBer]. IHAUBHya/IbHBIE 3a[JaHHS 110
Boiciieii Marematuke. U. 3 Paaei: BI'TY "BOEHMEX" um. [1. ®@. YcruHoga, 2007 (13,
14, 15)
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TIpunoxenue 3
K paboueii nporpaMme JHCHHITHHBI
BBICIIASAI MATEMATHUKA

®OH/] OHEHOYHBIX CPEJICTB

CDOHA OLIeHOUHBIX CPe/ICTB, ITO3BOJIAIOLIME OL[EHUTh Pe3y/IbTaThbl oﬁyqum{ 1o AaHHOﬁ AUCHUIUIMHE, BKIIFOUAKOT B cebst:

e JauarHoctuyeckasi pabora

e BOMNpOCHI/3a/iaHus 110 Temam I13;
* 3K3aMeH;

¢ nuddepeHLMPOBaHHBIN 3a4eT;

e i depeHIPOBaHHbIN 3aUeT.

Kputepuu oneHuBanus

Juarnocruueckas padora
[narsoctrdeckasi pabora npoBoguTcst B popme tecta B SUOC Moodle:

* TIpU NPaBU/ILHOM OTBeTe MeHee ueM Ha 60% BOMpPOCOB - He aTTecTaLus;
* IIpU NpaBUILHOM OTBeTe Ha 60% BorpocoB u Gosiee - aTTecTaLys.

Bonpocskl/3aganus no remam I13

BbInosiHeHHe KOHTPOJIBHBIX MEPOTPUSITH 10 TeMaM MPAKTUUeCKUX 3aHATUH W CAMOCTOSITe/IbHOW paboTkl, KOTOpbIe
0OBSBIIAIOTCS B HAUa/le ceMecTpa C yKa3aHHeM 0asijIoB 3a MX BBITIOTHEHHE B COOTBETCTBUY C TEXHOJIOTMYECKOH KapTo Kypca.
OO6pasLibl BOIPOCOB M TEXHOMIOTMUeCKHe KapThl [/ KaK0ro ceMecTpa MoKHO HaiTi B YMK guctpnmsst 1 3MOC Moodle.

Jk3ameH (cemectp 3)

OtueHKa "y/|0B/I€TBOPUTEIBHO" BBICTABIIsIeTCsT, €C/ii HabpaHo oT 51 710 74 6as1oB B COOTBETCTBUH C TEXHOJIOTHUECKOH KapToi
Kypca.
OrjeHKa "XopomIo" BBICTaB/ISETCs, eci HabpaHo oT 75 7o 84 6anioB B COOTBETCTBHM C TEXHOJIOTMUECKON KapToi Kypca.
OtieHKa "0T/IMYHO" BBICTABIISIETCS, €C/TU B CyMMe 3a paboTy B ceMecTpe U 3k3ameH HabpaHo 85 u Gosee 6anios. Komuectso
HabpaHHBIX 0a/7I0B Ha 3K3aMeHe BapeHpyetcs ot 0 fio 16.

JuddepennpoBanHbIi 3a4eT (cemectp 1)

OueHKa "3auTeHO-y/I0B/IETBOPUTEIBHO" BBICTAB/ISIETCS, eC/i HabpaHo oT 51 fo 74 6a/iioB B COOTBETCTBUY C TEXHOIOTMYECKON
KapTo# Kypca.
OueHKa "3auTeHO0-X0pOLIO" BBICTAB/ISIETCS, eC/ii HabpaHo oT 75 710 84 6a/yioB B COOTBETCTBUM C TEXHOJIOTHUYECKOW KapToi Kypca.
OtieHKa "3auTeHO-OT/IMYHO" BBICTAB/ISIETCsI, €CJIA HabpaHo OT 85 6aiyioB B COOTBETCTBHU C TEXHOJIOTMUYECKOM KapToi Kypca.

JuddepennypoBaHHbIi 3auet (cemecTp 2)

OueHKa "3auTeHO-y0BJIeTBOPUTEIBHO" BBICTAB/ISIETCS, eC/Td HabpaHo oT 51 1o 74 6aiioB B COOTBETCTBUY C TEXHOIOTMYeCKOH
KapTo# Kypca.
OrjeHKa "3a4TeHO-XO0pOII0" BBICTaB/IsIeTCs, e/ HabpaHo oT 75 710 84 6a/lioB B COOTBETCTBHY C TEXHOJIOTMYECKOM KapToii Kypca.
OrjeHKa "'3a4TeHO-0TVIMYHO" BBICTAB/ISIETCsI, eC/i HabpaHo OT 85 6a//IoB B COOTBETCTBUM C TEXHOJIOTHUECKOH KapToi Kypca.
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55 2] = =S X os)
S 2 EE s &g
2 & 53 3% =z
g7 |0 2 | g | ZE
= ] ]
= = g’
o o o
o Bonpocsl/|
Paspen 1. D1eMeHTBI MaTeMaTH4eCKOH JTIOTUKH U saaHms
1 1 |Teopum MHOXecTB. BemjecTrBeHHbIe yncia. 37 2 1 1 35 5 5 A
Marpgpt 10 TeMaM
) 13
Pa3aen 2. DyHKI[UH OT OJHOH BeleCTBeHHOM B:HEE;];[I/
1 1 |mepemeHHOIi. PemieHne cucTeM JIMHEHHBIX 37 2 1 1 35 5 5 A
BHEHM 10 TeMaM
My . I3
Bomnpocsl/
1 1 Paspen 3. Teopus Tpe/iesIoB. HenpemeHLEe 42 7 1 1 40 10 10 | 3aAauns
(ynknun. CHcTeMbI THHEHHBIX YPaBHeHHH. 10 TeMam
I3
Bornpocsl/|
1 1 Paspes 4. IIponsBopnble U fuddepeHIHANbL 64 7 1 1 62 10 10 | 3aAauus
/AHa/IUTHYecKas reoMeTpus. 10 TeMaM
I3
Bcero 3a 1 cemecTp 180 8 4 4 172 30 30
Bornpocsl/|
1 2 Pa3;v(en 5. Heonpepe/1éHHbINH HHTErPal H ero 47 3 1 5 a4 10 10 | 3aAauus
CBoiiCTBa. 10 TeMaM
I3
Bonpocsl/|
1 2 [Pasgen 6. OnpejenéHHbBII HHTerpaL 37 3 1 2 34 | 10 | 10 |ZomaHaA
10 TeMaM
13
Bornpocs/|
1 2 |[Pa3gen 7. KpuBo/sMHelHbIe HHTErPaibl. 27 3 1 2 24 10 10 | @AaHnd
10 TeMaM
113
Bomnpocsl/
1 2 |Paspen 8. Psagpr. 33 3 1 2 30 | 10 | 10 |Zapanui
10 TeMam
I3
Bcero 3a 2 cemecTp 144 12 4 8 132 40 40
Bomnpocsl/
’ 3 Pa3zaen 9. Teopus GyHKIMI HECKOIBKHX 48 7 1 1 46 10 10 | 3aAauns
nepeMeHHbIX. 10 TeMam
I3
Bornpocsl/|
’ 3 Paspen 10. JuddepennuaibHbie YPaBHEHHS. 56 4 > > 52 10 10 | 3aAauus
Cucrembl guddepeHIHATBHBIX yPaBHEHUH. 10 TeMaM
I3
Bonpocsl/|
2 3 [Paspen 11. KparHble MHTerpasl. 76 2 1 1 74 | 10 | 10 |>oAdaA
10 TeMaM
13
Bcero 3a 3 cemecTp 180 8 4 4 172 30 30
Bcero no AucHMIIMHe 504 28 12 16 476 100 100
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OueHouHble MaTepuassbl no gucuuniaude BBICIIIAST MATEMATUKA

OIIK-1 - Cnoco6ex ananu3upoeams 3adauu npogheccuoHanbHoOL desimeabHOCINU HA OCHOBE NO/0XMCEHULl, 3aKOHO8 U Memod08
ecmecmeeHHbIX HAyK U MamemMamuKu

Ne 1  TIpouuTaiiTe TEKCT U 3alUILKTE Pa3BePHYThIA 000CHOBAHHBIN OTBET

Haiigute obmee pemenne ypasuerns (X + 1)dy + y2dx = 0

Ne 2 IIpouuTaiiTe TEKCT U 3alUILKTe pPa3BepHYTHIA 000CHOBAHHBIN OTBET

CoctaesTe auddepeHIHaTpHOS YPABHEHHE, A4 KOTOporo QyHIAMEHTATEHAT CHCTEMA
pemennit mveeT BuI: Vy (X) = ¢;e5%, y,(X) = c,e5%x

Ne 3 IlpouuTaiiTe TEKCT U 3allUIINTE Pa3BepPHYThIH 060CHOBaHHBIN OTBET

Bemmcnute, mepefind K IMIHHAPHYECKOH CHCTEME KOOPOMHAT, 00BeM mapabomomna,

2 2
OTPaHHYEHHOIO MOBEPXHOCTAME Z =X + V7, Z = 4]

No 4 TIpouwTaiiTe TEKCT U 3allUIINTe Pa3BepPHYThIM 000CHOBaHHBII OTBET

IIpounTaiiTe TEKCT H 3aIHIHTE PASEEPHYTHI 000CHOBAHHBI OTBET
8
. x"+8x +5
xoe x4

Ne 5 TIpouMraiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE

Brraucmre.
K kasxg0i IOZHIHEHE B IEEOM CTOIOIE NOZ0EPHTE NOZHIHIO H3 IPAaEOro CTONOMA.
1 (5+3(5-39) Al 1.4+
4—2i b. i n i
3—i 17 17 !
3. 1 ) . B. 34
ﬁ(Ll- —20)(3+1)
4. 543
5—3i

No 6 IlpounTaiiTe TEKCT U yCTaHOBHUTE COOTBETCTBHE

OmpegennTe THII ACHMITOT GyHKIE.

K xaxgoil mozHIEHE B TeBoM CcTOIOE TOA0epHTE NOZHIHIO H3 IPABOr0 CTONOIA.

L 2x2 -3 A |BepruransHaz
T
2. 2x2 43 B. |Topuzonraicmas
~ x—1
3. 2x2 -3 B. |Haxnomnas
Y= x2—1
4. 2x% -3 I. |BepIHKaNBHAA H HAKIOHHAA
T g
5. 2 . |TopuzoHTanEHAT H HAKIOHHATL
y =
x+1
6 xZ—1
T

Ne 7 IlpouuTaiiTe TEKCT U yCTAaHOBUTE ITOC/IE/|0BATENLHOCTD

VCTAaHOBHTE COOTEEICTBHE MCETY PAZAMH H HX OOIDHMH WICHAMH:

1 1 1
AYT a,=1-2+1-14..
Zn—l n 4 g 16
1 2 3 4
B.Y ia,=-+=+—+—+--
En—l ! 2 5 10 17
1 4 9 16
B.Yo a, =242 18,
Zo=1 O 2 9 28 &5
- _1,3,1,5
T‘En=1an_5+; E+E+"'
1.(_:1_:|1'|+1l zll::_l::ll!-i-lnz: I n . A n+l
n? n?+l n?+1° n®+3
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Ne 8 IlpouuTaiiTe TEKCT U yCTAaHOBUTE IIOC/IE/|0BATENLHOCTD

HPO‘{IHBIUITE TCRCT H YCTAHOEHTE IIPABHIBHYH IIOCICNOBATCIIBHOCTE BRICKA3BIBAHHI.

ITyctp man QyHKIMOHAIBHBIH PAL [ A | . Iae I b —

IOC/IEIOBATENBHOCTE (WHKIMME, HENPEPEIEHEIX HA MHOMKECTEE BEIIECTEEHHBIX et X.
J:xa Toro, 9To6h! QYHKIMOHATBHEI PAT CXOTHICA PABHOMEPHO, HEOOXOINMO H

TOCTATOUHO, YTOOBI MAXKOPHPYIOIIHIT AN __ VAOBIETBOPAIOMIN YCIOBHIO
_. CXOTHICA.

VYCTAHOBHTE COOTBETCTEHE YVIBCPAEICHHAMH H BEICKA3BIEAHHEM.

1 fu ()

ifn(?ﬁ)

3 vx € X, vk =1 [fi(x)] < a;

+co
4 Zan

n=1

(3]

Ne 9 IlpouwnraiiTe TeKcT, BbibepuTe paBMIIbHBINA OTBET 1 3aITUIIITe apTyMeHThI, 000CHOBBIBAIOII{He BBIOOp OTBeTa

Haligure opauuary To9KH NepecedeHnd npamol 2x+5y-2=0 c ocrro OV.
3anumuTe HoOMEp BRIOPAHHOIO OTEETA Des TOUKH H 000CHOEaHHE BEIOOpA

e =l

25

22,
0.
0,

P S

No 10 TlIpouwTaiiTe TeKCT, BbiOepuTe paBUJIbHBINA OTBET U 3alUILKMTe apTyMeHTbI, 000CHOBBIBAIOLLe BBIOOP OTBeTa

Ha cymyy xaxmx npoctefimex gpobell pacKiaIsEacTcA JaHHAS [PAEANTEHAT PAHOHATBHAL

ApobB
flx)= ﬁ_ VEazaTh HOMEp IPABHIBHOTO OTEETA.
A B
1 = _—
fx) x+2+x+3
) oy =Ay B
(x)_x x2+1
3 __A B
F =113
4 Foo = A, B
(x)_x—3 x+5

Ne 11 TlIpouwTaiiTe TeKCT, BbiOepuTe NPaBUJIbHBIN OTBET U 3alUIIKMTe apryMeHTbl, 000CHOBBIBaIOLLe BBIOOP OTBeTa

[TpounTalite TeKCT, BBIOSPHTE [IPABHIBHBII OTBET H 3alHINHTE aPTyMEHTEL,
00OCHOBBIBAIOITHE BBIOOP OTBETA

dz
Ima dyHEIHE Z = X — Y YacTHAA IPOHSBOIHAL 3, pasHa:
v

YKasaTh HOMEP INPAEMIBHOID OTECTA.

1 -1
2 x—1
3 1
4 X

Ne 12 TlIpouuTaiiTe TeKCT, BbIOepuTe IIpaBUIIbHBINA OTBET U 3aIUILKTe apTyMeHThI, 000CHOBBIBAIOLLIe BBIOOP OTBETa

OnpefeTs HATHYNE H THIT 3KcTpeMyMa GyHKmn Z = 6X — X2 + 2y — y2e Touke 4 =
(3: 1). Yrasars HOMep IIPABHIBHOIO OTBETA.

1 Muamnym

2 Maxcmaym

3 Hert sretpenyma

4 Tpedyerca gomonHNTEIBHOE HCCIEIOBAHNE
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Ne 13 TlpouwurTaiiTe TeKCT, BbibepuTe MPaBUIIbHBIN OTBET U 3aIUILIKTE apryMeHThI, 000CHOBBIBaOLL{|e BEIOOp OTBETa

[Tpountalite TEeKCT, BHIOSPHIE MPABHIBHBIN OTBET H SalHIONIS aPIryMEHTBI
00O0CHOBLIBAIOITHE BEIOOp OTBETA

u 6 3}(0 O R
eMy PaBHO IPOH3EEISHHE MATPHII - =7
p p TP 0o oll1 —2

JaNMIIHTE HOME] BHIOPAHHOTO OTBETA 0€3 TOUKH H 000CHOBAHHE BEIOOPA

0 3

6 0

3 0

2.

-6 4

0 0
3.

00

3 -6
4.

0 0

No 14 TlIpouwuTaiiTe TeKCT, BbibepuTe NpaBU/IbHbIE OTBETHI U 3aMUILIKMTE apryMeHThl, 000CHOBBIBAIOLL1Ee BbIOOP OTBETOB

Cuemannos MIPOHIEEOCHHE HCIIONB3IYETCA panui: § IpOBEPKH BE33aHMHOIC
PACTIOVIOZKEHHA EEKTOPOE, B CIIVIAS, KOTOAa:

BekToph! 0pTOroHATBHED

BeKToph! KOTHHEAPHEL

BexTops! KoMIIaHApHED

BexTophl 00pazvioT IpaEyIo TPOHKY

hal Bl el fon

Ne 15 TlIpouwnTaiiTe TeKCT, BbIOepuTe TpaBUJIbHBIE OTBETHI M 3aMUILMTE apryMeHThl, 000CHOBBIBAIOLLE BHIOOP OTBETOB

Cpernu nepeunciaeHHEbX THbbepeHINATEHX YPAEHEHHH YRAKHTE YPABHEHIA B IOIHBIX

auddepeHuBATaX
1 (x2 +v2 4 2x)dx + 2xydy =0
2 (x —y3)dx + 2xydy =0
3 (xZ2+y)dx+(x+1)dy =0
4 (xy? +x)dx — (yx2+y)dy =0

No 16 TlIpouwnTaiiTe TeKCT, BbIOepuTe IpaBUJIbHBIE OTBETHI M 3aMUILIMTE apryMeHThl, 000CHOBBIBAIOLLE BHIOOP OTBETOB

Paguyc cxogMMOCTH CTENEHHOTO PAZa MOXKET OBITh HafigeH no popuyne: R = lim
ko 'y

UeMy paBeH pajgHyc CKOJHMOCTH paja Nieg 275 (x — 1)%?

1 2
2 0
3 -2
4 5

Ne 17 IlpouuTaiiTe TeKCT, BbibepuTe MpaBU/IbHbIE OTBETHI U 3alMILIMTE apryMeHThl, 000CHOBBIBAIOLIMe BEIOOP OTBETOB

. 2.3
Haiinpre Toukn sreTpemyma dyrrmmm v=10-3x" —x

3aIHNIIHTE HOMEPA BBIOPAHHBIX O0TEETOB 0e3 IpoOelIoE H ToueKk H 000CHOBAHHE BBIOODA

1 x=2

|

OIIK-2 - CnocoGeH ¢popmyaupoeamsb 3adauu npogheccuoHabHOU dessmeIbHOCIMU HA 0CHOGe 3HAHUII NPO(U/IbHBIX pa3denoe
Mamemamu4ecKux U ecnecmeeHHOHAy4YHbIX OUCYUNIUH (Mody/eii)

Noe 1 TlpoumraiiTe TeKCT, BbIOepHTe NPaBU/IBHBINA OTBET U 3allUIINTe apryMeHThbI, 000CHOBBIBAIOIIIME BIOOD OTBETa
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H3BecTHE KOPHH XapaKTepHCTHIECKOTO ypaeHeHEA A; = 1, 4; = 3. Kakomy muHeAHOMY
ogHopoaHOMY AHG(epeHIHATEHOMY YPABHEHHIO OHH COQTBETCTBYIOT:

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

Ne 2 TIpoyuTaiiTe TEKCT U 3aNUILKTE Pa3BePHYTHI 000CHOBAHHBINA OTBET

P
i

Ne 3 IIpouuTaiiTe TEKCT U 3aNUILKTE Pa3BePHYTHIN 000CHOBAHHBINA OTBET

BeraacimTe KprBOTHHeHHEN: HETerpan [ xdl no kpueofi L: y = 4x ot touxr A (0, 0) o Towsu B (1, 4).

L

Ne 4 TlpounTaiiTe TEKCT U 3aNUILKTE Pa3BePHYTHIN 000CHOBAHHBIN OTBET

Hpﬂl\lOJIHHEI‘:l}IOC ABHCKEHHE TEIA CO CKOPOCTRED 17 HCpCMeHHOﬁ MAaCCBEI 1 B

dv
OTCYTCTEHH EHCINHHX CHII OITHCEIBASTCA YPaEHECHHEM HB. Memepc.lcorom ; =

dm - -
—u E= TASUHEKOTOPAT KOHCTAHTA. Kaxoit DVOET CKOPOCTE TEIA 9epes Bpenat,

£CIH H2BECTHO, IT0 B HadaThHEN: MoMeHTV(0) = 0, m(0) =m,

Ne 5 TlIpouuraiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE

ITycTe gan KpHEOTHHEHHEH HETerpan 2-To poJa : rae L — ayra xprRO# ot
Toaxu A(0; 0) o Touxu B(2; 4). [l1a porasciennsa 31010 HETErpaita HyKHO CBECTH £r0 K ONpeleleHHOMY

wrrerpary | B ympoctss, mpusects ero x smay —— w ssrmcmrrs

VerTaHOBHTE COOTBETCTEHE VIBSEICHHAME H BEICKAIEIBAHHEM.

1 f ydx + (y — x)dx
L

2 y=x?

2
3 f xidx + (x* — x)2xdx

o
4 J-_(2x3 — x%)dx

0

Ne 6 IlpoumraiiTe TEKCT M yCTaHOBUTE COOTBETCTBHE

VCTaHOEHTE COOTEETCTEHE Mekay dyHEmmaMy f{X) H Hx nepeocdbpazuemm F(x):
Af(x)=x*+3:5.f(x) = B.f(x)=e =T.f(x) =x*+3

1

1.F(x)= —59_3*; 2 F(x) = §x3 +3x:3. F(x) = —39_5; 4 F(x) = ix‘l + 3x

Ne 7 TIpouuTaiiTe TEKCT U YCTaHOBUTE M10C/I[0BATeIbHOCTh
BcraBbTe npaBU/bHbIe yTBepKeHNs B TeopeMy CToKca:

BexkropHoe niosie F HernpepbIBHO AuddepeHIupyeMo G.
SIB/II€TCS TPaHULiel . O6e HaxofsTcs B obmactu G.
Torga uHTErpasl, ornpeaesoLIri BekTopHoro o F o , PaBeH UHTerpaJly, orpeze/soIeMy

A. LUpKyIALMIO
B. S, rge S -- maakasi OpueHTMPOBaHHAas! TIOBEPXHOCTh
B. B obnactu

I'. noTok poropa

22
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[. L, KycouHo-Inaaxas Kpusas
Ne 8 TIpouwuTaiiTe TEKCT U YCTaHOBUTE [10C/IeA0BATEILHOCTD

®yuknA f(x) mdhepenmpyema . €CIIII CYIIEeCTBYET An a(x)

flxg) + Alx — xo) + a(x)(x — x;p) w1 .
A. GeCKOHETHO Manas (QyHKIIA
b. uncno

B.Vx € Us(x,)
I'. B TOUKe X,

Noe 9 [TlpouuraiiTe TeKCT, BbIOepUTe NPAaBU/IbHBINA OTBET U 3allUIINTe apryMeHThbl, 000CHOBBIBalOLIMEe BBIOOD OTBeTa

K kaxomy OEOHHOMY HHTETPaTy CEOJHTCA NIOESPXHOCTHEIH HHTerpan 1-ro poma

ﬁ(x?' + _1-'2 + Zz)ds 10 moBepxHOCTH I = +/0 — P _1-'2 pH ee
S
TpoeKTHPORAaHHH Ha MIockocTh XY 7

1 ]]-9\(|+—a\" " ke
G—x*—y

2 _|_| \ +¥ 2y fo-x? -y li\a‘l

ol 2 3 | _\‘2 +1'2
3 M +3% +2) 1+ ——2_axdy
D 9—x—y*

4 [ S T x _ r
4 “,['T ! JQ o ']Jl \I%_T:_J': JQ—_T"-_\"'J’

Ne 10 ITpouuraiiTe TeKCT, BbIOEpUTe MPaBU/IBHBINA OTBET U 3allUIINTe apryMeHThbI, 000CHOBBIBalOLIME BHIOOD OTBETa

Haiitu 2", smas, 110 d*z = Lax? + 2dxdy — = dy?
x ¥ ¥

1
1 -
¥
2
2 =
¥
1
3 —
X
s =
¥

Ne 11 TMpouuraiiTe TEKCT, BbIOEpHTE NPABU/IbHBIE OTBETHI U 3aIHIINTE apryMeHTbI, 000CHOBBIBAOLIHE BEIOODP OTBETOB

Vkazats Ece nepeoobpasaee dyarxmun fx) = 2x% 4+ 5x — 1
L §x3 +Z—’x2—x+3
2. 23 +5x2—x+1

3. 234 3x2 o x—7
2 2
4. 4x+5

Ne 12 ITpouuTaiiTe TeKCT, BbIOeprTe NPaBU/IbHBIE OTBETHI U 3alHIINTe apryMeHThbl, 000CHOBBIBAOLMEe BEIOOD OTBETOB

VEKazaTh 9HCIOBEIE PANEL, CXOMANIHECH MO NpHzHAKY JleHOHmma:

i —1 n+l
) e
( ]n+ln_
: > e
n+1
1 rt+l
3. Z( )
n+1
4 Z n
’ n®+3

Ne 13 TlpouuraiiTe TeKCT, BbIOEpHTe MPaBU/IbHBIE OTBETHI 1 3alUIINTe apryMeHThI, 000CHOBBIBAOIIHE BBIOOD OTBETOB
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VEazaTe BCe 3HAYEHHA X, TIPH KOTODEIX CTEIEHHOH PAT Yiae; G,X" CXOJHICH, ECTH HIBECTHO, 9TO €r0

pagHyC CXOJHMOCTH R = 2:

x=105
2 x=-1
3. =15
4. =25

24



