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1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI

Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

OIIK-1 — criocobeH NMpUMeHSITh eCTeCTBEHHOHAyuHble 1 00lleMH)KeHepHble 3HaHWsI, MEeTO/bl MaTeMaTH4eCcKoro aHaan3a M MO/e/IMPOBaHMusl B
rpodeCCHOHANBHOM /leATeTbHOCTH

DOpMHPOBAHUIO KOMIETEHLIUH CITY)KHUT JOCTIKEHHe CIIefyIOLIUX Pe3y/IbTaToB 00pa3oBaHus:
OIIK-1

3HAHUA:

B ob/1acTi MaTeMaTHueCcKOro aHanusa:

OCHOBHBIE TIOTIO)KEHHUsSI TeOpUH (PYHKLMH OfHOM mnepeMeHHOH. OCHOBHBIE IOTIOKEHHsI TEOPUH WHTErPaJbHOTO HCUUCTIEHUs (QYHKLFH
Of{HOM nepeMeHHOI. OCHOBHBbIE M0JIOXKeHHs] TEOPHUM UMCJIOBBIX, CTEMEHHbIX U (DyHKLIMOHA/IBHBIX psiioB. OCHOBHBIE TIOJIOKEHUs TEOPHH (yHKLIUHA
HECKOJIBKHX TTepeMeHHBIX.

B obnacTu ivHeiiHOM anre6psi:

MaTpHL{pl; ONpeZe/UTeNN; MaTpUYHas anarebpa; Mccie/joBaHie W pellleHHe CHCTeM JIMHEHHBbIX anreOpanvecKiX ypaBHEHHid; JTMHelHHbIe
MPOCTPaHCTBA, 6a3uc; KBafipaTUuHbIe (JOPMBI.

B obracTy aHa/MMTHYeCKOM reOMeTpHH:

BeKTOpHas anrebpa, npeobpasoBaHue KOOPAWHAT; NMpsIMble Ha MVIOCKOCTH; M/IOCKOCTh U TIPsiMast B IIPOCTPAHCTBe; KPHUBbIE 1 TOBEPXHOCTH
BTOPOTO TIOPsi/iKa.

B obnactu Teopuu AuddepeHIuanbHbIX YPaBHEHUIA:

YC/IOBUSL CYIIEeCTBOBAHWS W eJMHCTBEHHOCTH pellleHWsi 3aiaud Komm g ofHoro JuddepeHIMasbHOTO YpaBHEHWsST W CHCTEM
nmudbepeHLIMaNBHBIX ypaBHeHHH; peleHre AuddepeHLManbHbIX yYpaBHEHWH; HMHTerpasbHoe Tpeobpa3oBanue Jlamsaca. PeleHue crctemMm
mudbepeHLaMBEHBIX YPaBHEHHUH;

YMeHusi:

B obmacTy MaTeMaTHueCKOro aHasm3a:

BBIYUC/IATE TMpefe/ibl (GYHKUWA U TMOC/Ie[0BaTe/IbHOCTeH; BBIUMC/IATh MPOM3BOJHbIe U AuddepeHiransl M060ro mopsiaka (GyHKIUA,
33/laHHBIX SIBHO, HesBHO M IlapaMeTpPUYecKd; HaXxOJWTh ypaBHEHMs] KacaTelbHbIX W HOpMajied K IIJIOCKAM KpHBBIM; TPOBOJUTH MOJIHOE
HCCIIe[jloBaHUe U NIOCTpoeHUe rpadukoB (GyHKIMKA OJHOM mepeMeHHOM; NonyyaTh pasnoxeHus GyHKui no ¢opmysne Teiiopa U UCMO/IB30BaTh
WX A7sl IpUOMVKeHHBIX BBIUMC/IEHUH; pellaTh 3aJaudl Ha 3KCTPeMyM (YHKIWH; BBIYHC/IATL HeompeZenéHHble W OINpefie/iéHHble WHTErpajbl
(byHKLMM OJHOM TepeMeHHOM; MCC/IefoBaTh Ha CXOAUMOCTb UMC/IOBblE Dsifibl, HaXOAUTb 00NacTH CXOAUMOCTH (YHKLIMOHA/BHBIX PsiIOB;
BBIUMCJISITH MPOM3BOAHBIE U AuddepeHransl moboro mopsijka (GyHKUHMH; HaXOAWUTh YPABHEHHs KacaTelbHBIX W HOPMAJbHBIX TIOCKOCTeH K
NIPOCTPAHCTBEHHBIM KPHBBIM, KacaTe/lbHbIX IJIOCKOCTeH M HOpMasell K MOBEPXHOCTSM; pellaTh 3a[aud Ha SKCTPeMyM (YHKLIMM HEeCKOJBKHX
TriepeMeHHBIX; BBIUMC/ISTE KpaTHBIe ¥ IIOBEPXHOCTHBIE HHTErpaIbl.

B obnacTu ivHeiiHOM anre6psi:

BBIYMC/IATH OTIPe/Ie/INTeNH; TIPOM3BOAUTE Olepaljiy Hajl, MaTpHLIaMH; TPOBOJUTL WUCCIIe[OBAHHE CHCTEMBI JIMHEHHBIX anareOpanuecKux
ypaBHEHMII Ha COBMECTHOCTb C TIOMOIbI0 TeopeMbl KpoHekepa-Kamesiy; HaXoAuTh pellleHHe KBaJpaTHONW HeOJHOPOAJHON CHUCTEMBI
anrebpanvecKiX JTMHEHBIX ypaBHeHUH.

B ob/1acTy aHa/IMTHYeCKOH reOMeTpUH:

MIPOM3BOAUTD OIlepaL{y HaJ FeOMeTpHYeCKHMH BeKTOPaMU; CTPOUTE KPUBEIE U TIOBEPXHOCTH BTOPOT'O TTOPSIAKa.

B obnactu Teopuu AuddepeHiuanbHbIX YPaBHEHUIA:

HaxoZiuTh 0oblee W yacTHOe pelleHUs AuddepeHI{anbHOrO ypaBHeHUsl U cucteM AU depeHI{anbHbIX YpaBHeHUH; HaXOAUTb 0COObIe
TOUKH ¥ 0COObIe pelleHusl.

HaxofuTe ¥ WCHONb30BaTh, CHPABOUHYIO JIMTEpaTypy YU 0a3bl JAHHBIX IO BBICIIEH MaTeMaTHKe, HaXOQWUTh THUITMUYHBIE TIpeZesibl,
TIPOM3BO/IHbIE Y MHTETPasIbl; UCC/IeA0BATh MOBe/ieHre (BYHKILMIA C IIOMOLLbIO TPOM3BO/HBIX; UCC/Ie[J0BaTh CXOAUMOCTb Psi/IOB U UHTErPaJoB;

HABbIKU:

OBnajieTb OCHOBHBIMM ~MaTeMaTHM4YeCKUMH (opMysramu, MeTodamMd M crocobamMu WX TpUMeHeHWs [yis  pelleHds 3ajad
eCTeCTBEeHHOHayYHbIX ¥ TeXHHYeCKUX JWCLWIIINH. BriageTs MeTofaMy pertieHus 3a/jad, COCTABIISIONINX OCHOBY WH)KeHepPHO-KOHCTPYKTOPCKO#
TIPaKTHKH.
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

Mucuunuia BBICIHASI MATEMATHKA siBrisieTCst JUCLIMIUIMHOM 06s3aTe/IbHOM YacTu 6/10Ka 1 mporpaMMbl MOATOTOBKH 110
Harpae/eHuto 15.03.01 MawunocmpoeHue.

Cogepx(aHHe AUCHUIUIAHBI ABJISETCS JIOTUUECKUM TIPOAO/DKEHHEM COJep>KaHHA IIKOJ/IBHBIX KYPCOB U CIIY>KUT OCHOBOﬁ AJ11 OCBOEHHA
aucipnns: COMPOTUBIEHNE MATEPHUAJIOB, TEOPETMUECKASI MEXAHUKA, MATEMATYECKOE MOJE/TPOBAHIE.
MPOIIECCOB OBPABOTKM METAJIVIOB [JAB/IEHMEM, MEXAHMKA JE®OPMUPYEMOI'O TBEPJOI'O TEJIA,
IUVIAHAPOBAHUE M OBPABOTKA PE3Y/JILTATOB OJKCHEPMMEHTA, TEOPHSI BEPOSITHOCTENI W HAYAJIA
MATEMATUUECKOM CTATUCTUKH, TEOPUS IUIACTUYHOCTH, ®U3MUYECKME OCHOBBI IUIACTUUYECKOM
JE®OPMAINN

TpeGoBaHUsI K YPOBHIO TOATOTOBKM OOyYalOLMXCsl U MpejiBapyTe/IbHble KOMIIETeHLUH omnpezeneHbl PeziepabHbIM TOCYAapCTBEHHBIM
o6pa3oBare/bHBIM CTaHAPTOM cpefHero obiero 06pa3oBaHusl.



3. CTPYKTYPA 1 COJAEPXAHUME TV CITUIT/INHBI

OO6i1jast TPYA0EeMKOCTb JUCLIUMIUIAHBI COCTaBsieT 12 3.e., 432 u.

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

KYPC

CEMECTP

u KHX e[IHHHIY

BCEI'o

AyAMTOpHBI€ 3aHATHS
B KOHTaKTHOH dopme

BCEro

Jlekuun

TIpakTHUYecKHe
3aHATHSA

CamocTosiTe/IbHas
pabora cTyjeHTOB

@®opmupyemasi
KommeTeHuust, %

OIIK-1

Paszjienn 1. DleMeHTBI MaTeMaTHYECKOH JIOTHKH H TeOPHH MHOXKeCTB. BemecTsennble uncia. Marpuupl. 1
Maremariueckast IOrHKa: BbICKa3bIBaHKE, NIPEJUKAT, MHOXECTBO HCTHHHOCTH TIPE/JKATa, TOX/ECTBO, JIOTHIeCKUe
OrepaLjiu, C/le/loBaHIe, PABHOCH/LHOCTh, KBAHTOP BCEOBIHOCTH, KBAHTOP CYI[eCTBOBAHHS, KOHTPIIPUMep, hopmy/a
areGpb JIOTHKH, TABTONOTHA, 0606IIeH s 3aK0HOB Je MopraHa, I0CTaToqHOe yC/I0BHe, HeOGXOAMMOe YCIIoBHe,
HeoGX0ZMMOe M [JOCTATOYHOE YC/IOBHe, TeopeMa, IeMMa, ClTe/ICTBIe, OTIPe/ie/ieH e, B3aHMHO 06paTHbIe 1 B3aUMHO
MPOTHBOMOIOXKHBIE TEOPEMBI, METO/, MaTeMaTHYeCKOi . Har nerbie, HbIE UHCITA.
BelllecTBeHHbI€ UKC/Ia B MX OCHOBHBIE CBOHCTBA. [1pe/iCTaB/eHHe /IeHCTBHTE/IBHOTO YHC/IA B BH/le GeCKOHeuHOi
iecsITHYHOM ipo6u. TeopHst MHOXKECTB: MHOYKECTBO, PaBHbIE 'TBA, OCHOBHbI® Haj|
MHOXeCTBaMH, Auarpammel Jiiepa-BenHa, /IeKapToBO NPOM3Be/ieHHe, KOHEYHO®, CYUETHOE M HECUETHO® MHOXKECTBO,
ynopngoueuume MHOXeCTBA. UHCIIOBbIE MHOKECTBA: OKPECTHOCTH, POMEKYTKH, OTKDBITLIE H 3AMKHYThie MHOKECTBa,
1€ TOUKH, M MaKc 9/IEMEHT, TOUHbIE HIDKHSIsSi M BEDXHsisi [PaHH. 2.

ABc'rpaK'rHoe JIMHeiHOe MPOCTPaHCTBO. AKCHOMBI H OCHOBHbI® CJIeICTBHS M3 HUX. [IpUMepbI KOHKPETHBIX JIMHeHHBIX
TPOCTPaHCTB: apHpMeTHUIeCKHe BEKTOPEI, by TUT. I {Hast 3aBUCUMOCTb M He3aBUCHMOCTh CHCTeM
BeKTOpOB. Basuc 1 pa3smepHOCTb /MHeitHOro npochaHCrBa MarpHLb! 1 ONepaLyH Haji MATpHLAMH. OCHOBHbIE BHALI

Marpui. Onpezenutes MaTpuL]. OCHOBHBI® TeOPeMbl M CBOHCTBA OMpe/ie/TTeIei.

Paspen 2. DyHKIMH OT OjHOI neu.[ecmeumm P cucreM 1. TTonsiTie

YHKLIMH OT O/JHOI1 BelLieCTBeHHOIA r1ep obactb it 1 obacts onp
(yHKLMH, 06pa3 K MpooGpa3 TOUKK U MHOXKECTBA, C/IOKHas (! , rpaduk dy Iy ad)m(a
PaBeHCTBO (yHKIHiL, TIepHOAMUecKie GyHKIIH, YETHAs 1 HeUETHas (YHKLIH, OﬁpaTHa)‘l (yHKIMS, OrpaHHUeHHas 1

Heorp: , MOHOTOHHBIE ¢! . DneMeHTapHble (YHKLMH i UX rpaduku. 2. Criocobbl 3aaHust

(thyHKL(l/ll/l HeﬂBHbm napaMeTpuqecmu TlonspHas cuctemMa KOOP/IHHAT H MOCTpOeHHE rpadukoB B Heil. 3.Teopema

Kpamepa. Pemietie THHeiHbIX CHCTEM M MaTPUYHBIX YPABHEHHH C MOMOILbI0 06paTHON MaTpHLIBI 1 110 hopMyram

Kpamepa. Paur matpuipl. Teopema 0 6a3ucHOM MHHOpe. DieMeHTapHbie Mpeobpa3oBaHUst MATPUIL| M CHCTEM JIHHEHHBIX
ypasHenuii. Metop I'aycca. Teopema Kponekepa — Kare/iin 1 OCHOBHbIe C/IE/ICTBHSI M3 Heg.

22
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Paspen 3. Teopus He Cucrembr y it. 1. Uncnossle
OC/Te/I0BaTe/ILHOCTH: CrIOCO6 3ajaHus, BospacTarou.meu 6 orp: roc. ocru. Tpejen
TI0C/16/\0BATE/ILHOCTH, T10C/IEAOBATE/ILHOCTH, CXOAALLMECs K 6Geckoneurocty. Teopema BosbijaHo-Befiepiurpacca,

TajIbHbIe T0C/Ie/I0BATE/ILHOCTH, KpuTepuii Koim. [TpocTeiiliie CBOHCTBA CXOSIUXCS NIOC/IE/0BATE/ILHOCTEH. 2.
l'lpe,qen yHKIMH: /IBa ONpe/ie/IeHHsi K MX PABHOCH/ILHOCTB, TIpeie/t YHKIMH Ha GeCKOHeUHOCTH. EMHCTBeHHOCTL
npe/ie/ia, TEOPEMEBI O Mpe/ie/iax CyMMbl, Pa3HOCTH, POM3BE/EHHS 1 YACTHOTO JBYX (hYHKLIMi1, TeOpeMa 0 npezese CIOKHOi
yHKLH, TeOpeMbI cpaBHeHHst. Teopema 0 MOCTOSHCTBE 3Haka. OJHOCTOPOHHHE Mpejie/ibL. 3. 3aMeyare/bHEIe IPe/iebl.
BeckoHeuHo Majible i GeckoHeuHo 6o/buIre GyHKIMK: CpaBHeHHe GecKoHeuHO GO/bIIMX i GeCKOHEUHO MajbiX QYHKLit
(9KBUBANIEHTHOCTb, CHMBOJIbI O, O, nopsioK ManocTH ¢ ). 4. PacKpbITHe éxuocreit. Teopema o 3ameHe
6eCKOHEUHO MaJIbIX Ha THbIE J7IsT M 0T dy it. O TMOKa3aTe/bHOMH
M CTerneHHoi 5. 0 TH ¢ B TOUKE ¥ Ha MHOXXECTBE, THITbI Pa3PbIBOB. TeopeMbl 0
HEMpPePIBHOCTH CYMMBbI, Pa3HOCTH, IPC M YacTHOro ¢ ii, Teopema o 0CTH
KOMIIO3HL{MH HerIpEPBLIBHEIX PYHKUMiA (NPaBIIO 3AMEHbI NIEPEMEHHOI NIH BHIMHCIICHHH MIPEAEIIOB, CIE/ICTBHE O

ocTH ¢ napameTpryueckium obpasom). 6. CBoiicTBa GyHKIW, HEMPepbIBHBIX B TOUKe:
OrpaHHYeHHOCTb, coxpanenue 3HaKa. CBO¥CTBA (YHKI|MH, HenpephIBHBIX Ha OTpesKe: Teopemb! Beliepuurpacca, Teopema o

TOYHOM , 0 MHOXeCTBe i1, Teopema 06 0BpaTHO# YHKIMH. DleMeHTapHbIe (YHKLH U HX
0CTh. 7. TeoMeTpHUeCKHe BEKTOPBI M MX OCHOBHbIE CBOWCTBA. [leKapTOBbI KOOP/MHATEI BEKTOPOB M TOUEK.

40
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CransipHoe IeOMETPHUECKHX BEKTOPOB. BEKTOPHOE 1 C HX OCHOBHBIC CBOVICTBA.

Paspen 4. I " hep AuanurHyeckas reoMeTpHs. 1. Onpe,qenel—me npouano}mou nesast U
TnipaBasi np Ie, TeopemMa o ‘TH depenty 8 KM ¥ TeOMeTpHYeCKHi
CMBIC/I [IPOM3BOJHOI, KacaTe/lbHasi i HOPMaJlb K rpaduKy ¢yukuym npomsu;lm,le OCHOBHBIX 3/IEMEHTapHBIX (DYHKLIHIA.
TeopeMsI 0 AU pepeHLIPYeMOCTH CyMMBI, PA3HOCTH, TIPOM3BE/EHNS M YaCTHOTO JBYX AU((epeHLpyeMbIX (yHKIHii,
TIPON3BO/HAs CIOXKHOM (yHKIMH, AnddepeHIpoBaHie 06paTHON QYHKLMH i (YHKLIHIA, 33/JaHHBIX [TapaMeTPUUYeCKUM
crioco6oM wm HestBHO. Juddepentyuan GyHKLHH, €ro OCHOBHbIE CBOICTBA, HHBAPHAHTHOCTD (JOPMbI [IEPBOTO
muddepentpana. 2. FeoMeTprueckuii cMbICT FU(d na. Ero uci st ‘0 BBIYMC/IEHHST
i 3.10) ol

1e v ud 1 BBICILIUX Teopembl ®Pepma, Ponns, Jlarpanska, Ko u
nx npumenenwe. [papio Jlomarans. 4. Popmyna Teiinopa s MEOrouseHa, popmyria Teiiiopa C OCTaTOYHBIM HIEHOM B
dopme ITeaHo 1 B popme Jlarparka. PasnoxkeHre OCHOBHBIX 37eMeHTapHbIX (yHKimi mo dopmysam Teiinopa n
Maxnopena Tpumenenne popmynsl Tefinopa st IpUGMKEHHBIX BEIYHCTEHHI. 5. Mcc

: ycnosus ™ ¢ ; 9KCTPeMyMBI GyHKLIMH, HeOGX0/MMOe H JOCTaTOuHbIe YCIOBHS; OThICKaHHe
HAMGONLLIIETO U 0 it 5 MCC BBINYKI0CTH (DYHKLIMH, TOUKH riepernGa; acHMIIToThbi
dyHKuwii. 6. Mcrions3osanme pachmpeHme MatemMaTHueCcKUX MeTO/0B B NPaKTHYECKOH JesTe/lbHOCTH. 7. TIpsimast THust
Ha I/I0CKOCTH. Pa3iuuHble JopMbI ypaBHEHHI NPAMOi, Yro/l Mexy iByMst TIpsiMbIMH. KpHBBIe BTOpOro nopsi/ika Ha
nockocTy. TIpsiMast M IIOCKOCTh B TIPOCTPAHCTBe, P opmer X if. Vel Mexay
TII0CKOCTSIMH, TIPSIMOM M IIOCKOCTBIO. [ToHsiTHe 0 runepriiockocTy. [ToBepXHOCTH BToporo nopsizika. 8. KommekcHere
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18

43

38

uncia. JleficTBust ¢ HUMU. [eOMeTpruecKoe Mpe/CTaB/eHH HOTO YHCIA.

Bcero 3a 1 cemectp

180

102

34

68
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Paspen 5. Heonpejie/iénubIii HHTErpa u ero caoiicrsa. Ilepeoo6pasHasi, Heorpe/e/IEHHbIH HHTErPajl U ero OCHOBHbIE
CBOJICTBA, TaG/IML{a MHTETPAJIOB, HHTETPUPOBAHKE I10 YACTSIM H C IOMOILBIO 3aMEHBI 1ePeMEHHOIA. MHDl"O'-mEHH u
paLOHa/bHble 7ipo6u. Teopemsl aycca i Besy, pa3/iokeHie MHOrou/IeHa ¢ JeHCTBI TaMM Ha
TMHeiiHbIe M KBa/IPaTHUHbIE MHOXKHTeTH, JZipo6u, TIPaBU/LHOM i Apo6u Ha
npocreiiye. VHTer ZApobeit n M TPAHCLIEH/\EHTHBIX (PYHKLHH,

P) Sl IHTErpasios.

50

30

Pa3pen 6. Onp @ i uaTerpas. Onp i1 MHTerpa 1 ero cBoiicTBa. 3ajaun, MPUBOASILUE K TIOHSTHIO
&HHOrO HHTerpana. O é it nHTerpan u ero coiictsa. O & i uHTerpai c BEPXHUM

npegesnom. Teopema Bappoy. ®opmysna Heiotona-Jleii6Huua. VIHTerpupoBaHHUe 110 YacTsAM 1 3aMeHOi TepeMeHHO# B
onpezenénnom unterpane. Knacco yHKLuii, uHTerpupyembix no Pumany. Teopemb! o cpearem. TIpuioxkenus
OnpejeEHHOro MHTerpana (BbIYMCICHHE IIOUa/ei, UH AYT, 06HEMOB Ten 1 p.). HecoGeTBerHbIe HHTerpabl ¢

eCKO ¥ OT Heorp , IX OCHOBHBIE CBOMCTBA. [IpH3HaKK CPABHEHHs NP
HCCTIe[{OBAHHH CXO/IIMOCTH HECOBCTBEHHBIX MHTEl‘paJ‘IOB A6comotHas cxopumocTs. dopmyna HetotoHa-JleiiGHuma it
HecoGCTBeHHBIX HHTerpasioB. [TOHsATHe I/1aBHOrO 3HaYeHHs HeCOBCTBEHHOro HHTerpasa. [aMMa-(yHKLMs.

40

10

20

Pasjien 7. KpuBo/uHeiinbe mHTerpasibl. BeKTop-(yHKIHs CKaApHOro aprymenTa. KpuBbie B peasbHOM MPOCTPAHCTBE U
Ha TI0CKOCTH. [l/IHHa KPHBO# B Pea/lbHOM MPOCTPAHCTBE M Ha MIOCKOCTH. KacaTe/tbHbiii BeKTOp KpHBOW. KacarenbHas 1
HOPMaJlbHast TI0CKOCTb KPHBOH. PeryisipHas KpuBasi. HaTypa/ibHBlii MapaMeTp u HaTypaibHOe ypaBHeHHe KPHBOM.
Kpuusua kpuoii. CkansipHoe nosie. Kpuso/iMHeliHbIi HHTErpast nepeoro poga 1 ero ¢pusnyeckas MHTepripeTaLys.

18

10

P nosie. OpueHT Kpusast. K] {iHbIi MHTErpaji BTOPOro pojia u ero Gpusuueckuii CMbICI.

Paspen 8. Paapl. Onipe/iesieHye YiCIOBOr0 pnp,a Belunc/ieHre cymMMbl psijia 10 onpe/iesieHtio. Psiji reoMeTpuyeckoit

nporpeccuu. Teopema 0 CXOAMMOCTH 51 PSIZIOB M TEOPEMA O CXOUMOCTH Psijia

OrpaHUYEHHBIMU YaCTHUHBIMK CYMMaMH. KPMTEPMM Koum CXDAI/IMOCTM psaja. HeDGXOAMMLlH MPU3HAK CXOUMOCTH.

FBPMOHH‘(ECKMM paj. ABcomoTHas 1 YC/IOBHasA CXOAUMOCTb. TEDPEMB 0 CXOAUMOCTH abcomoTHO cxozdALerocs paja.
P,

C Tpu3zHak [I; it npusnak Koum. HTerpaibHblii npyusHak. OGo6mEHHbI

KU psijl. peaytommecs psibl. Teopema JleiibHuiia. Teopema Pumana. IlepecTaHOBOUHOE CBOHCTBO
aﬁcomo'n-m C ST PSAOB. JbHBIE TTOC. "TH U psifbl. VIX CXOZMMOCTb. PaBHOMepHast
cxopuMocTh. Kpurepii Koii paBHOMEpHO# CX0AMMOCTH. MaKopaHTHBI npusHak Beiiepiirpacca. Teopemsr: o mpezene
CYMMBI, O HETIPEPLIBHOCTH CYMMBI, 0 AH() DBAHUM 1 UHTET cymmbl. C pazbl. Teopema AGest.
Pajiyc 1 HHTepBa/l CXOAUMOCTH. CBOMCTBA CTEMEHHBIX PAAI0B. PSU.IM Teiinopa 1 Maknopeta. Kpurepwii 1 nmpusHak
cxoumocTH psia Teiinopa. P: OCHOBHBIX BBIYHC/IEHHSI C IOMOLLBIO PS/OB.

36

12

16

Bcero 3a 2 cemecTp

68

34

76

40

Paspen 9. Teopus Hex O6nmact u dy HECKOJIbKUX
MepeMeHHBIX: mﬁpu'me 3aMKHYThIe, OrpaHHYEeHHbIE, THHEHHO CBA3HbIE, BLITYK/bIe. [Ipejie/ i HerpepbIBHOCTE (yHKLH.
YacTHble od 11an GyHKLUK H €ro 1] THOCTb (POPMBI MOTHOTO A depeHtraa.
Kacare/nbHast I7I0CKOCTb M HOPMaJib K T TH. I1] o rpajuent. [IponsBogHbIe U

BBICIIMX pI Teyulopa (OCHOBHBIE TeOPeMbI 0 HesIBHbIX (GyHKLsX. HestBHBIE (YHKIHH,
HX CY) " M X SIKOOHaHbI. YCIOBHS HEe3aBUCHMOCTH
crcTeMbl GyHKLMIA. Teopema 06 06paTHOM 0TOOpaXKeHUH. DKCTpeMyMbl (yHKLIMHA HECKOBKHX repeMeHHbIX. Heobxoanmble
1 [IOCTaTOUHBIe YC/IOBUs IKCTPeMyMa. YCIOBHBIH SKCTpeMyM. MeToj, MHOxuTestel Jlarparska.

28

10

Pazpen 10. HbIe y Cucremsi . Du3ruecKue u
npaKkTHYeCcKHe 3a/jauu, K nepBoro nopsijika. 3azaua Ko,
TereMa CYLIeCTBOBAHHS U €/IMHCTBEHHOCTH pelleHus 3aiauu Ko, Ocobbie peLeHust ypBBHeHHﬁ, ‘OCHOBHBI€ KJ/1acChl
ypaBHeHMM UHTErpUpYeMLIe B KBAPATYDAX: ¢ 51 c i npaBoii uacteio,

B IO/HBIX MeTtop! peruenyst P Jlarparka 1
Krnepo. ,E[Hd)d)epeﬂu,ua/lbﬂue YPaBHEHHUs! BLICLIMX nopﬂ;u(oa 3ajjaua Knu.m AorycKaioye I

o Test, BpoHckoro u ero cBoiicTBa. PyHAMEHTabHast
crcrema peme}-mn Obuee pemeﬂne OJHOPOJHOTO K HGO}:LHODO,C[HDFO ypaBHeHHiA. MeToz Jlarpara BapHaLiu

noc croc K05puLmenTamH. YpaBHeHHs1 C NpaBoii YacThio
[l ro Buaa. Hoy cuctema Audd BekropHast 3anuchb. 3afada Ko, TeopeMa
CYIIleCTBOBaHHS 1 €IMHCTBEHHOCTH pellienys 3ajaun Koum. CucTempr i c
MOCTOAHHBIMH Kosd)d)uuuemamu MeTozibi petlieHHst OHOPO/HBIX M HEOHOPO/HBIX CHCTeM. YCTOHUHBOCTE

50

18

20

1 cuctem. ToukH NMoKosi, MX TUMbL. MeToz dyHKiwmit JIsimyHoBa.

Pa3zpgen 11. Kpa{mue MHTerpasbl. [IBOiHOi 1 TPOHHO# MHTerpaibl, UX CBOWCTBA M MX NPHIOKeHHs. CBe/ieHHe KPaTHOTO
MHTerpasa K MoBTOPHOMY. 3aMeHa NlepeMeHHbIX B KPaTHbIX MHTerpasiax. I1onspHsle, LIMIMHPHUeCKHe U cepruecKue

6

30

10
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octi. Haxoxaenue no . 1osie ¥ ero

KOOp/MHAThI. [TOBEDXHOCTHBIE MHTETPAJIb, MX CBOMCTBA M BHIYMC/IEHHS. ['eOMeTpHUYECKHE i MeXaHHYeCKHe TPHIOKeHHs
KPaTHBIX, KPMBO/IMHEHHBIX 1 TOBEPXHOCTHBIX MHTerpaioB. CKa/lApHOe 1 BeKTOPHOE 1ofie. LIMPKy AL BeKTOPHOTO Mosist

TIOBEPXHOCTB. [INBepreHIIysi BEKTOPHOTO 1ofist, eé (pusuueckuit cmpic. Popmysa Laycca — Octporpajckoro. Potop
BeKTOpHOro 1o/isi. Oneparop I'amunsrona. Popmyna Ctokca. IToTeHipanbpHOe nose, ero CBORCTBA. YCI0BHS
C

B/10/b KPHBO#H. PopMyna ['puHa. YC/I0BHSA NOTEHIMATLHOCTH BEKTOPHOTO MO/ Ha TI0CKOCTH. [TOTOK 1o/ uepes

CBOHCTBA.

Bcero 3a 3 cemecTp

108 68 34 40

Bcero no AMCHHILIHHE

432 238 102 136 194

100

3.2. AyANTOPHBIN NPAKTHKYM

Ne Oobem,
n /;1 Homep 1 HanMeHOBaHHe pa3jesia JUCHUITHHBI TeMa NpaKTHYECKOro 3aHATHS aya.
4acoB
1 . MHoxkecTBa 1
Pazgen 1. DeMeHThl MaTeMaTUUeCKOM JIOTUKU U
2 Onpegenuren BTOPOIro U TPEThEro MOPsI/IKOB. 2
Teopur MHOXKeCTB. BelrlecTBeHHble uncia. MaTpuLbl. —
3 Martpuuipl. [lelicTBUSI C HUIMU. 2
4 |Pasgen 2. ®YHKLMH OT O/JHOH BEIL|eCTBEHHOM DneMeHTapHbIe QYHKIUU 3
5  |mepemeHHOH. Pewienye cuctem TMHEHHBIX yDaBHEHWH. (PelieHue CHCTeM TMHEMHBIX ypaBHEeHUi 5
6 UucnoBble N0oCe[0BaTeIbHOCTH 2
7 BeckoHeuHO MaJible U GecKkoHeuHo Gosblive QYHKLMH. 2
8 Pazzen 3. Teopus nipenenos. HenpepsiBHbIe QyHKINH. P — = 4
CucTeMbl TUHEHHBIX ypaBHEHHUIL. aCKpBITHE Hsonpe/:geneHHocreu
9 BexTopel. [leiicTBus ¢ Bektopamu. CKa/sIpHOe, BeKTOPHOE U 4
CMelllaHHOe TIPOU3BeJleHue.
10 TIpou3BoHbIe 1ePBOrO MopsijKa 9
11 TTpou3sBoAHBIE BBICIIMX MOPSAKOB 4
12 IIpriMeHeHNe IPOU3BOHBIX 10
13 [Ipsimast Ha MJIOCKOCTHU. 2
14 T1710CKOCTb B IPOCTPaHCTBeE. 2
15 |Pasgen 4. [TpousBogHsle U AuddepeHIrabL. [Npsimas B mpocTpaHCTBe. 2
16 |AHanuTUYeCKas reoMeTpus. B3anMHOe pacrosioykeHye IpsIMOM U IVIOCKOCTY B IIPOCTPAHCTBe. 2
17 Dnunc. 2
18 Turiepbosna. 2
19 [Tapa6osa. 2
20 Ob11jee ypaBHEHNe KPHBOIT BTOPOTro Poza. 2
21 IToBepxHOCTH BTOPOrO MopsijKa 4
Bcero 3a 1 cemecTp 68
22 IMoasenenue nog auddepennyan. IHTerpupoBaHie 1o 4acTsm. 2
23 WHrerpupoBanue 1pobeit 4
24 Paspen 5. Heorpezieni€HHbIN UHTErPasl U €ro CBOKCTBA. |MHTerpupoBaHMe HPpPaLMOHaIbHBIX U TPUIOHOMETPUYEeCKHUX 4
pobeii.
25 3ameHbI TlepeMeHHOM 2
26 N . IIpunoxxeHus onpe/sie/IéHHOrO UHTerpaaa 6
Paszen 6. OnpeenéHHbIN UHTErpasl. =
27 Heco6cTBeHHBIH HHTerpas 4
28 . KpuBonmHeiinbie naTerpasnsi I poga 2
Pasgen 7. KpuBonuHeliHble HHTErpasbl. —
29 KpuBonuHueiinbie nHTerpanst I poga 2
30 UucioBble psifibl 4
31 |Pa3gen 8. Pagpl. CrerneHHble ps/bl 2
32 DyHKIMOHANBHEIE PSJbI 2
Bcero 3a 2 cemecTp 34
33 Juddepennypoane QyHKLNN HECKONBKHX MepeMeHHbIX. 4
CnoxHast QyHKLIsI, TapaMeTpUIeCKY 3aJJaHHAs], HesIBHO 3aflaHHasl.
. IIpousBoaHble u AuddepeHLiMasl nepBoro nopsjxa. IlpoussogHsie
34  |Pa3sgen 9. Teopusi (yHKILMIT HECKOJILKUX TTepeMeHHbIX. P A A pepenyy P PAA P a 2
BBICLLIErO MOpsi/Ka.
35 KacareibHast IJIOCKOCTb ¥ HOPMAJIb. 2
36 OKCTPeMyMBl. 2
37 b 10 c OY 1 nopsiaxa 4
asgen 10. IuddepennyanbHele ypaBHeHUsl. CUCTEMbI
38 A HAudbeperty cyp OZ1Y BbICIIMX TOPSI/AKOB 6
middepeHIanbHBIX ypaBHEHHHA.
39 Cucremsl O1Y 1 nopsigxa 2
40 JIBOMHbIe MHTErpasibl 4
41 |Paspen 11. KparHble UHTerpasbl. TpoliHble UHTerpasibl 4
42 TIoBepXHOCTHbIE UHTErpaslbl 4
Bcero 3a 3 cemecTp 34
3.3. CamocrosiTesibHas pabora cryaenta (CPC)
Ne Oo0bem,
wn Homep 1 HauMeHOBaHHe pa3/e/ia JUCIUILTHHBI Copep)xaHue yueGHOro 3ajaHus acos
Pazzen 1. DrieMeHTbI MaTeMaTH4YeCKOM JIOTHKH ¥ TEOPUH MHOXKECTB. . "
1 Pemrenue 3aiau Ha TeMy: "MarpuLibl ¥ ONpefienuTenu 12
BemiecTBenHble uncaa. Marpuipl.
7 Peruenue 3az1au Ha TeMy "CBOMCTBa 3/1eMEeHTapHBIX 3
Pasgen 2. @YHKLMH OT OZJHOM BeI|eCTBEHHOMN epeMeHHOM. dyHKpiA"
3 PellieHre CUCTeM JIMHENHBIX yPABHEHUH. Pemtenue 3a7a4 1o Teme: "CrCTeMbl IMHEHHBIX 9
ypaBHeHHiA"
4 Pemenue 3azau o Teme: "TIpegensr” 8
Paspen 3. Teopus npefienios. HenpepsiBHble ¢yHKIMU. CUCTEMBI A - DA
5 |‘wHeiHEIX ypaHeHmii. Perenue 3aiau Ha TeMy: "CKansipHOe, BeKTOPHOe U 8
CMelllaHHOe NIpou3BeZieHre".
6 p an A Perrenue 3azau ro Teme: "IIpousBogHele” 12
aszien 4. [IpousBogHele U fuddeperLyansl. AHaIUTUYeCKass
7 reoﬂeTpI/m p A Audbepery Pemrenye 3agau o Teme: "Tlocrpoenue rpadukos” 12
8 ) Perienue 3asau 1o teme: "AHanuTuyeckKas reomeTpus’” 14
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Bcero 3a 1 cemecTp 78
9  |Pasgen 5. HeonpeseiéHHbIN UHTErpan 1 €ro CBOMCTBA. Perenue 3az1au Ha Temy: "Heornpe/ienéHHbIi uHTerpan” 30
10 Pewienue 3asau rno teme: "IIpunoxxeHust onpe/eHHOIO 16
Paspnen 6. OnpesiesIéHHBIN UHTErpasl. uHTerpasa”
11 Periieruie 3a7au 1o Teme: "HecobGcTBeHHbIH UHTErpan' 4
12 Pemenl-me 3a/,au 1o teme: "KpuBosuHeiiHble MHTerpabl | 5
Pasnen 7. KpuBonHeliHble UHTErpasbl. poAa ~
13 Perienue 3agau o teme: "KpuBo/MHeliHble HHTerpasbl 5
1I poga”
14 |Pasgen 8. Pazpbl. Pemenue 3asau Ha Temy: "Psaabr” 16
Bcero 3a 2 cemecTp 76
15 |Pasgen 9. Teopus (yHKIMI HECKOBKHX ITepeMeHHBIX. Pewerme 33124 Ha emy: " /ludgep e:-IL[PIp OBanue 10
(DYHKI[MY HeCKOJIbKUX ITepeMeHHBIX .
16 Perenue 3az1au Ha Temy: "IuddepeHiansHble 5
ypaBHeHHs TIepBOro rnopsjka’.
Pazzen 10. ,E[Hd)(bepeHuHaanbIS ypaBHeHUs1. CHCTeMBI Perttenue 3a1a4 Ha Temy: "TudbepeHpansHbie
17  |puddepeHLanbHBIX YPaBHEHUM. » 10
ypaBHeHMs1 BbICILIMX TOPSIIKOB" .
18 Perenue 3aziau Ha TeMy: " YCTOMUMBOCTD" 5
19 Perrenyie 3a7a4 Ha Temy: " [IBOiHBIe UHTErpasbl” 5
20 Paszen 11. KpatHbie uHTerpasL. Peruienue 3a71au Ha TeMy: "TpoiiHble UHTerpasbl” 2
21 Perienue 3asjau Ha TeMy: "[loBepXHOCTHbIe UHTeTpasbl" 2
22 Perenue 3aau Ha Temy: "Teopus nons" 1
Bcero 3a 3 cemecTp 40
4. ®OPMBI KOHTPOJISA OCBOEHUSA AVCIIAITI/IMHBI
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 BI13 BII3 | AP . 3au.
2 BII3 BII3 | AP BI13 ap | BII3 BII3 BII3 | AP . 3au.
3 BII3 BII3 | AP BII3 [P | BII3 BIT3 BII3 | AP

YcnoBHbIe 0603HAUEHUS:

e [P — nuarHocTHueckas pabora;

o BII3 — Bonpockl/3ajanus 1o Temam I13;

o nud. 3au. — quddepeHIPOBaHHBIN 3aueT;
o nud. 3au. — AudbdepeHIIPOBaHHbIH 3a4eT.

[MarHOCTHYeCKast paboTa;
BONpOCHI/3aiaHus 1o Temam I13.

IIpoMe)xyTo4Hasi aTTecTalMsi MPOBOANTCS B hopmax:

i bepeHIIPOBaHHBIH 3aUeT;
9K3aMeH.

Tekymmuii KOHTPOJIb YCIIEBAaeMOCTH CTYAEHTOB [IPOBOAUTCS B JICKPeTHbIe BpeMeHHble MHTepBaJIbl B CIeyIOIMX (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, 3:1. pec.
4. A. T1. Psbywko. VIHauMBHAYyasIbHbIe 3a7aHust Mo BeICIIeli MaTeMatuke. Y. 4 OnepauponHoe ucuucienye. BI'TY "BOEHMEX" um. . ©.
YctuHoBa, 2007, 198 3K3.
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.
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33. Ia/}(gc Hygzuep, M. C. TTonos, A. A. Tapacos. . @yHKIUH1 HecKonbKKX nepemMeHHbIX. CII6.BI'TY "BOEHMEX" uwm. [I. ®. YcTuHoBa, 2008,
371. 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. II. I1. UepHycs, I1. I1. YepHych. . OcHoBBI Teopuu ycToiunBocty. CI16.: 3a-so BI'TY "BOEHMEX" um. [I. ®@. Yctunosa, 2022, 129 3x3.
I1. I1. YepHycb, I1. I1. UepHyChb. . YcToHuuBOCTS 110 JIsimyHoBy. CII6.: U3a-Bo BI'TY "BOEHMEX" um. [l. ®. YctuHoBa, 2022, 371. pec.
C. B. Pe3nnueHko. . AHanuTHuUecKas reoMeTpus B prMepax U 3afauax. Mocksa: FOpaiit, 2020, 351. pec.
39. 4. C. Byrpos, C. M. Hukonbckuil. . Beiciast Marematuka. Mocksa: FOpaiit, 2022, s51. pec.
1. C. Byrpos, C. M. Hukonbckuii. Boicias maTeMaryka. Boicias maremarrika. Mocksa: FOpaidt, 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.
2. B. JI. ®@aiinmmupr. . Teopus nons. CI16.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2020, 0 3K3.

5.3. Ilepuosuueckye U3aHus:
He TpebyIoTCsI.

5.4. TlepeueHb pecypcoB UH(OPMALIMOHHO-TEJIEKOMMYHHUKALMOHHOM ceTd "UHTepHeT", He0OXOAUMBIX /ISl OCBOEHHS! JUCLIUIIUHBI, SIEKTPOHHBIE
O61O/IMOTeUHBIe CHCTEMBI:

1. https://ibooks.ru/ — OBC AbyKc.py - 3T0 60/1b11I0} BEIOOD aKTya/IbHOM JUTepaTypsbl fj/is Ballieil GUOIHOTEKH B 3/IEKTPOHHOM BH/IE;
2. https://e.lanbook.com/ — 3BC JlaHs;
3. https://repository.library.voenmeh.ru/jspui/ — ®yHgamenransHas 6ubnuoreka BI'TY «BOEHMEX» um. [I.®. YcTHHOBa;
4. https://urait.ru/ — I'maBHast — Obpa3oBaresbHast riatopma FOpaidT. [ijist By30B U CCy30B..
CoBpeMeHHbIe TTpodeccHOHaNBHBIE 6a3bl JAHHBIX:

1. https://rusneb.ru — HaupoHasnbHast anekrpontast 6rbnuoreka (H3B);
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2. https://cyberleninka.ru/ - HayuHast aiekTponHas 6ubiuoreka « KubepieHnHka»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcTOBast 3neKTpoHHast 6ubnuoreka Poccuiickoro $hoHa GyHAaMeHTaIbHBIX UCCIe0BaHUH.

WHdopMaLoHHbIe CIIPaBOYHBIE CHCTEMBI:
1. Texskcnept — IHpOpMAaI[OHHBIN ITOPTa/I TEXHUYECKOTo peryMpoBaHust: Hopmel, ipaBuita, cTangapTsl PO;

2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[l 'OCTog cob6cTBeHHOM reHepauuu BT TY
"BOEHMEX" um. [I. ®. YcTHOBa;

3. http://www.consultant.ru/- KoncynsrantIlntoc- nH$opMaLMOHHBIHM MOpTas MpaBoBOi HH(OpMaLUH.

5.5. ITporpammHoe obecrieueHue:
He TpebyeTcst.

5.6. IHpOpMaLHOHHBIE TEXHOJIOTHH:

B3anMogelicTue ¢ obyuarorumucs nocpegcreom DVIOC Moodle BI'TY «BOEHMEX» um. [I.®. YcruHoBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUITI/INHBI

6.1. JIeKLIIOHHBbIE 3aHATHS:

CrielMaTM3UpOBaHHbIe TPeOOBaHMS M0 000PYJOBAHUIO OTCYTCTBYIOT; ayJUTOPHSI C TI0CAZ0YHBIMH MECTaMU 110 KOJIMUECTBY CTYEHTOB;
JloCKa.

6.2. IIpakTHUYeCKHe 3aHATHUS:

1. AyAuTOpYS C YMC/IOM NOCAZI0UHBIX MECT He MeHbllle KOJIM4ecTBa 00yJaroIuXcs.

6.3. IIpouee:

1. pabouee MecTO mperogaBaresisi, OCHallleHHOe KOMITbIOTEPOM C JOCTYIIOM B VIHTepHerT;
2. paboure MecTa CTyZ€HTOB, OCHaIljeHHbIe KOMITbIOTePaMH C ZIOCTYIIOM B VIHTepHeT, pe/jHa3HaueHHbIe /ISt PAOOTHI B 3/IeKTPOHHOM
obpa3soBare/bHOI cpefe.
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TIpunoxenue 1
K paboueii nporpaMme JHCHHITHHBI
BBICIIASAI MATEMATHUKA

AnHoTanus paboueii MporpamMMsI

Iucuunmaa BBICIIIASI MATEMATUKA sBrsieTcss AUCLMIUIMHON 00s13aTe/IbHOM YacTH 070ka 1 mporpaMMbl TIOATOTOBKM TIO
HanpasneHuto 15.03.01 MawuHocmpoeHue. JyucuyrivHa peanusyercst Ha ¢akyasTete O EcrectBeHHOHayuHblld BI'TY "BOEHMEX" um. [].®.
Ycerunosa Kadegpoit O6 BBICIIIASI MATEMATUKA.

JlucuuriiHa HatjesieHa Ha OpMHUpPOBaHHe KomnemeHyuii:
OIIK-1 criocobeH NpUMEHSITh eCTeCTBeHHOHAYuYHble W OOLeHH)KeHEepHble 3HAHMS, METO/bl MaTeMaTHyeCkoro aHaiu3a W MOJE/UPOBAHHs B
npodeCCUOHALHOM JeaTe/TbHOCTH.

Copiep>kaHle [JUCLUIUIMHBI OXBAaThbIBaeT KPYI BOINPOCOB, CBSI3aHHBIX C LIEJIOCTHBIM IIOHMMaHMeM CBsI3M MaTeMaTHuecKuxX Mogfeneld c
NpaKTHUeCKUMH 3afadyami. OCHOBHas ujesi Kypca: OB/laZieHHe MaTeMaTHyeCcKUMH (OopMysiaMy, MeTofaMH M Criocob6amMi MX TpUMeHeHHs JJIst
pellleHus] 3374 eCTeCTBEHHOHAyUHBbIX M TeXHUUECKUX [UCLUIUIAH, a TakKe 3a/ja4, COCTaB/SIOIIMX OCHOBY HH)KEHEpPHO-KOHCTPYKTOPCKOM
TNPaKTHKH.

[TporpamMMOoii JUCLIMIUIMHBI TIPEAYCMOTPEHBI CJIE/YIOIIHE BUABI KOHTPOJIS:
TekyIuii KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB ITPOBOAUTCS B JUCKPETHBIE BpeMeHHbIe MHTEPBaJIbl B CIeAyOIHX Gopmax:
e JMarHocTHYeckas pabora;
e BOIpOCHI/3ajaHus 1o Temam [13.
ITpoMeKyTouHas aTTecTalus IIPOBOAUTCS B hopMax:
e nuddepeHLIMPOBAHHEIN 3a4eT;

¢ DJK3aMeH.

OO611jasi TPYAOEMKOCTb OCBOEHHUs JUCLIUMIUIMHBI cocTaBnsier 12 3.e., 432 u. [IporpamMmoii JUCLMIUIMHBI IPeIYCMOTPEHbI JIeKLIMOHHbBIE 3aHSATHS
(102 u.), mpaxtrueckue 3aHaTHs (136 u.), camocTosiTesibHast pabota cryzeHTa (194 u).
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TIpunoxenue 2

K paboueii nporpaMme JHCIHITHHBI
BBICIIASAI MATEMATHKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUEHWA

PekoMeH/JAI[UHU M0 0CBOEHUI0 AUCLUIIMHBI JJIS1 CTYA€HTa

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

PeKOMEHAaL[I/II/I 10 pacripejesieHuIo quGHOFO BpEMEHH 110 BUJAaM CaMOCTOSITe/TbHOM pa6OTLI W pasfesaM JUCLHUIVIMHBI IIpUBEJ€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHUSI AWCLIMIUIMHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEM O TeKylleM, pyOe)XHOM KOHTpOJIe YCIieBaeMOCTH U
MPOME>KYTOUHO# aTTecTaluy 00yJaroImxcs.

DOopMBI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHWS NIPHBe/ieHbI B PHIoKeHnH 3 K Paboueli mporpamme.

HaunmenoBanue padoTbi

PekoMeHjiyemas 1uTepaTrypa

TpynoeMKoCTb,
yac.

Paaaen 1. D/IeMeHThI MaTeMaTHYECKOH JIOTUKH U TEOPpHH MHOXXECTB. BEIJ.IECTBEHHBIE yuc/ia. Manldl.lbl.

Perienue 3azau Ha TeMy:
"Matpuupbl 1 onpegenureny”

E. C. Bapanoga, E. A. VcakoBa, A. M. [Tomnos. . JIuneitnas aaredpa: CI16.5I'TY "BOEHMEX"
um. [I. ®. YeruHosa, 2008 (1)
A. TI. Psaby1uko, B. B. Bapxaros, B. B. [lepxasewy. JIuneiinast 1 BektopHas anrebpa: BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2009 (1, 5)
[. T. IlncbMeHHBIH. . KOHCIEKT eIy 110 BeICIIel MareMarrke : M.: Aiipuc-nipecc, 2006 (1,
4)
E. C. BapaHoga, I1. M. Bunnuk, C. B. I'apbiauHa. . JuddepeHipanbHoe HCUUCIeHue:
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoga, 2008 (1)

A. II. Psbyiiko, B. B. Bapxaros, B. B. [lepxaser;. VIHanuBHyanbHble 3a1aHHs 10 BbICILIEH
Maremaruke. Y. 1 JluHeiiHast 1 BektopHas anrebpa: BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2007 (1, 5)

E. C. BapaHoga, I1. M. Bunnuk, C. B. I'apbiHuHa. [IuddepeHipansHoe UCUUCIeHe:
CII6.BI'TY "BOEHMEX" um. []. ®. YctuHOoBa, 2008 (1)

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

12

Wroro no paspeny 1

12

Pa3paen 2. DyHKIMH OT O{HOH BellleCTBEHHOMH nepeMeHHOi. PelleHne cucTeM JIMHeHHBIX ypaBHEHHUH.

Perienue 3agau Ha TeMy
"CBOWCTBa 3/1eMeHTapHbIX

yHKLMR"

Perienue 3az1au 1o teme:
"CHcTeMbl IMHEWHBIX
ypaBHeHHUH"

E. C. Bapanoga, E. A. VicakoBa, A. M. ITonos. . JIuHeiiHas anre6pa: CI16.BI'TY "BOEHMEX"
um. [I. ®. YerrHoBa, 2008 (2)
B. JI. ®aiHIIMUAT. . DyieMeHTH! aareOpbl ¥ aHamTH4eckoi reometpun: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2015 (1)
E. C. Bapanoga, I1. M. Bunnuk, C. B. I'apbiHuHa. [lutdepeHipansHoe HCUNCIeHHe:
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoga, 2008 (1)
. T. TInceMenHbIi. . KoHcnekT siek1yii 1o Bbiciel MaTematuke : M.: Alipuc-nipecc, 2006 (1,
5)
E. C. Bapanoga, I1. M. Bunnuk, C. B. I'apeiauHa. . JuddepeHipiansHoe HCUUC/IEHHE:
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoga, 2008 (1)
B. JI. ®aiHIIMUAT. . DyieMeHTH! aareOpbl ¥ aHamTHIeckoi reometpun: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2015 (1)
B. JI. ®aitnmmuar. . JuddeperipanbHoe ¥ HHTeTpalbHOE HCUMCIeHe (yHKLHI OfHOTO
aprymenra: CI16.: BXB-ITetep6ypr, 2007 (1)
E. C. Bapanoga, E. A. VicakoBa, A. M. ITonos. . JIuHeiHas anrebpa: CI16.BI'TY "BOEHMEX"
um. [I. ®. YeruHoBa, 2015 (2)
A. II. Psabyuiko, B. B. Bapxaros, B. B. [lepxaBeL|. JInHeliHasi 1 BekTopHast anrebpa: BI'TY
"BOEHMEX" um. [I. ®. Ycrunoa, 2009 (2, 5)
A.II. Pabyuko, B. B. Bapxaros, B. B. [lepxaBer]. IHMBH/ya/IbHBIE 3a/JaHUS 110 BBICIIEH
maremaruke. Y. 1 Jluneiinast u BektopHas anrebpa;: BI'TY "BOEHMEX" um. [I. ®. YctuHOBa,
2007 (2, 5)

Wroro no paszeny 2

12

Paspen 3. Teopus npepenoB. HenpepreiBHbIe yHKIHH. CHCTeMBbI IHHEHHBIX yPaBHEHHIA.

PelieHye 3a7ay4 110 TeMe:
"Ipenensr”

Perienue 3azau Ha TeMy:
"CKassipHOe, BeKTOpPHOe U
CcMelllaHHOe Tpou3BefieHue"".

B. JI. ®aliHIIMUAT. . DieMeHTbI anrebpbl U aHanuTHYeckoi reomerpun: CII6.BI'TY
"BOEHMEX" um. [I. @. Ycrunosa, 2015 (2)
B. JI. ®aliHIIMUAT. . DieMeHTbI anrebpbl U aHanuTHYeckKoi reomerpun: CII6.BI'TY
"BOEHMEX" um. [I. @. Ycrunosa, 2015 (2)
E. C. Bapanoga, E. A. VcakoBa, A. M. [Tonos. . JIuneitHas aare6pa: CI16.5I'TY "BOEHMEX"
um. [I. ®. YerrHoBa, 2015 (3)
I". H. BepmaHn. . CO0pHUK 3ajau 1o Kypcy Maremarideckoro aHanusa: CII6.: ITpodeccus, 2005
1,2
E. C. Bapanoga, E. A. VcakoBa, A. M. [Tonos. . JIuneitHas aare6pa: CI16.5I'TY "BOEHMEX"
um. [I. ®. YerrHoBa, 2015 (3)
. T. TIucbmenHbIi. . KoHcrekT siek1yii 1o Beiciuel matematuke : M.: Alipuc-nipecc, 2006 (2,
5)
E. C. bapaHoBa, I1. M. Bunnuk, C. B. I'apbiauHa. . [IuddepeHipansHoe ucuucieHue:
CII6.BI'TY "BOEHMEX" um. []. ®. YctuHOBa, 2008 (2)

A. TI. Psibyuiko, B. B. Bapxaros, B. B. [lepxaBeL]. IHAUBHya/IbHbIE 33JAHKS 110 BbICILEH
maremaruke. U. 1 JluxeiiHas u BektopHast airebpa;: BI'TY "BOEHMEX" um. [I. @. YcrrHoBa,
2007 (3, 5)

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

E. C. bapaHoBa, I1. M. Bunnuk, C. B. I'apbiauHa. . [IuddepeHipanbHoe ncuucieHue:
CII6.BI'TY "BOEHMEX" um. []. ®. YctuHOBa, 2008 (2)

A. TI. ToTanog. . JluHeiiHast anrebpa v aHamMTHUeckasi reomeTpusi: Mocksa: FOpaiit, 2020 (1, 2,

13
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3)
B. JI. @aitHiumugr. . JuddepeHipaisHoe U MHTErPaibHOe NCUMCIEHHEe (YHKLMN HECKOBKUX
aprymenToB: CI16.: BXB-Iletep6ypr, 2007 (2)

Wroro no paspeny 3

16

Pazpen 4. IpousBopHble u fuddepeHnManbl. AHaTUTHYECKas TeoMeTpHs.

Penlenue 3azau 1o Teme:
"[IpousBogHbIe”

Pelienue 3az1au 1o Teme:
"ITocTpoeHue rpadHKoB"

Pelnlenue 3asau 1o Teme:
"AHanuThueckast reomeTpus”

B. JI. ®aiiHIIMUAT. . D/ieMeHTsI anrebpel 1 aHanuTHUecKoi reometpun: CII6.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2015 (3)
[. T. IIncbMeHHbIN. . KoHCIeKT sieK1uii 1o BeiCLel MaTemaTuke : M.: Alipuc-nipecc, 2006 (3, 4,
5,6)
A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepxkaser;. VIHANBH/ya/IbHBIE 33/IaHHS 10 BBICIIEH
maremaruke. Y. 1 Jluxeiinast u BektopHas anrebpa;: BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa,
2007 (3, 4, 6)

12

A. 1. TToranos. . JIuxeiinas anrebpa 1 aHamMTHUecKasi reomeTpusi: Mocksa: FOpaiit, 2020 (4, 5)
B. JI. ®aiiHIIMKUAT. . D/ieMeHTsI anarebpel 1 aHanuTHUecKoi reometpun: CII6.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2015 (3)

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

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

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

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

I". H. Bepman. . CO0pHUK 3a7au 1o Kypcy Matemariueckoro anamusa: CII6.: ITpodeccus, 2005
3
C. B. Pe3HnueHko. . AHa/IMTHUeCKasi TeoMeTpusi B IpUMepax U 3a/iauax: Mocksa: FOpaidt, 2020
(1,2,3)

12
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Wroro no pasgeny 4
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Paspen 5. Heonpepie1éHHBII HHTerpaJsl H ero CBOicTBa.

Perienue 3aza4u Ha TeMy:
"HeonpenenéHuelii uHTErpan’

I". H. BepmaHn. . COopHUEK 3ajau 1o Kypcy Matemarideckoro aHanusa: CII6.: ITpodeccus, 2005
)

. T. TIucbMenHbIH. . KoHcreKT s1eK1uii 110 BeicLeld MaTeMaTuke : M.: Alipuc-nipecc, 2006 (7)
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)
B. JI. @atiHmmvuar. . JuddepeHipanbHoe v MHTErpaibHOe CUncieHre GyHKIMH 0JHOTO
aprymenra: CI16.: BXB-ITetep6ypr, 2006 (5)

A. II. Psbyiiko, B. B. Bapxaros, B. B. [lepxaser. VIHaAnBH/yanbHble 3a/IaHHs 10 BbICILIEH
Mmaremartuke. U. 2 KomrmiekcHble uncia: BI'TY "BOEHMEX" um. [1. @. Ycrunosa, 2007 (8)
E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . Uuterpansroe ucuncienue: CI16.BI'TY
"BOEHMEX" um. []. ®. YctrHoBa, 2012 (1)

E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . Unterpansroe ucuncienue: CI16.BI'TY

"BOEHMEX" um. [J. ®. YcTrHoBa, 2012 (1)

30

Nroro no paspeny 5

30

Pa3zpaen 6. OnpepenéHHbIN MHTErpasl.

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

I". H. Bepman. . CO0pHUK 3a7au 1o Kypcy Matemariueckoro anamusa: CII6.: ITpodeccus, 2005
6,7)
E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . Uuterpanstoe ucuncienue: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctuHosa, 2012 (2, 4)

A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepkaBel]. HAUBHya/IbHbIE 33JAHKS 110 BBICILIEH
mareMaruke. Y. 2 KomrnekcHele uncia: BI'TY "BOEHMEX" um. 1. ®. YcruHoBa, 2007 (9)
A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepkaBel]. HAUBHya/IbHbIE 33JAHKS 110 BBICILIEH
mareMaruke. U. 2 KomrnekcHele uncia: BI'TY "BOEHMEX" um. 1. ®. YcruHoBa, 2007 (9)

Perienue 3azau 1o teme:
"Heco6cTBeHHbIN HHTErpan”

B. JI. ®aiiHumuar. . JuddepeHipanbHoe v MHTerpaibHOe ucurcieHde GyHKIMN ojHOro
aprymenra: CI16.: BXB-ITetep6ypr, 2007 (2)
. 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. ®. YcrunoBa, 2012 (2, 4)

16

HNroro no paspeny 6
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Paspen 7. KpuBo/nHeiiHbIe HHTerpasbl.

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

I poga"

A.TI. Psbyuiko, B. B. Bapxaros, B. B. [lepxxasery. Psapr: BI'TY "BOEHMEX" um. [I. ®.
YcruHosa, 2007 (14)
I". H. Bepman. . C60pHUK 3a/au 110 KypCy Maremariueckoro anamsa: CI16.: TTpodeccus, 2005
(13)
E. C. BapaHoga, I1. M. Bunnuk, T. B. BunHuk. . IHTerpansHoe ncuncienue: CII6.BI'TY

Penrenue 3azau 1o Teme:
"KpuBo/1HeliHble UHTEerpasbl
II poga"

"BOEHMEX" um. [I. ®. YctrHoBa, 2012 (3)
E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . Uuterpansroe ucuncienue: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctrHoBa, 2012 (3)
A.II. Psbyiko, B. B. Bapxaros, B. B. [lepxaser;. VIHaAnBH/yanbHble 3a/laHHs 110 BbICILIEH
marematuke. U. 3 Paapr: BI'TY "BOEHMEX" um. [I. @. YcruHosa, 2007 (14)
[. T. IucbMmeHHBI. . KOHCIeKT eKmuii 1o BeICIIel MareMarrke : M.: Aiipuc-nipecc, 2006 (12)

Wroro no paspeny 7

10

Pa3pen 8. Pajpbl.

Pelienue 3aziau Ha TeMy:
"Psanpr"

[. T. IInceMeHHbId. . KoHCIeKT s1eK1uii 110 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)

E. C. BapaHoBa, A. A. BpaiytaBckuit, [1. M. Bunnuk. . Pagpr: CI16.5T'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2008 (1, 2, 3)

I". H. Bepman. . CO0pHUK 3a7au 1o Kypcy Matemariueckoro anamusa: CII6.: ITpodeccus, 2005
(€)]

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

A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepkaBel]. HAUBHya/IbHBIE 33JAHKS 110 BBICILIEH

maremartuke. U. 3 Pager: BI'TY "BOEHMEX" um. [I. @. YcruHosa, 2007 (12)

16

14
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Wroro no paszeny 8

16

Paspen 9. Teopusa GyHKIMI HeCKOIBKHX NepeMeHHbIX.

PerieHue 3azja4u Ha TeMy:
" OnddeperipoBanye
(YHKLMM HeCKOMBKUX
repeMeHHbIX .

S1. C. byrpos, C. M. Hukonbckuii. Boiciiias MaremaTrka. Briciiasg matemaruka: MockBa:
FOpaiit, 2022 (10)
W. C. Hyznep, M. C. ITonos, A. A. Tapacos. . ®yHKLIH HECKOJIbKUX nepeMeHHbIx: CI16.BT' TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2008 (1, 2)
I". H. BepmaHn. . COopHUEK 3ajau 1o Kypcy Maremarideckoro aHanusa: CII6.: ITpodeccus, 2005
(10)

A. TI. Psibymko, B. B. Bapxaros, B. B. [lepxaBeL]. IH1BH/ya/IbHBIE 33JaHKS 110 BbICILEH
maremaruke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [I. ®. Ycrunora, 2007 (10)
A. TI. Psibymko, B. B. Bapxaros, B. B. [lepxaBeL]. IH1BH/ya/IbHBIE 33JAHKS 110 BbICILEH
maremaruke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [I. ®. Ycrunora, 2007 (10)
. T. TIucbmenHbIH. . KoHcreKT s1eK1uii 1o BeicLeld MaTeMaTuke : M.: Alipuc-nipecc, 2006 (9)
B. JI. ®aiinmvuaT. . IuddepeHipansHoe U MHTerpaibHOe UCUMC/ieHre (DYHKLIWI HeCKOMTbKUX
aprymenToB: CII6.: BXB-ITetep6ypr, 2007 (1)

B. JI. ®aiinmvuat, I1. M. Bunnnk, A. A. Tapacos. . IHauBHyabHbIe 3aaHUS 110
b depeHIaTbHOMY Y HHTErPalbHOMY 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)

B. JI. ®aitHmmuat, I1. M. Bunnuk, A. A. Tapacos. . IHAuBUAYya/bHbIE 33JjaHUS TI0
muddepeHIIaTbHOMY U HHTErPaIbHOMY HCUMC/IEHUIO (QyHKIIMM HeCKOBKUX apryMeHTOB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2010 (1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12)

10

Wroro no pasgeny 9

10

Paspen 10. Juddepennuansapie ypaBHeHus. Cucrems! guddepeHHanbHBIX YPaBHeHHH.

Penlenue 3ajiau Ha TeMy:
" MuddepeHIManbHbIe
ypaBHeHUs [1epBOro nopsijka'.

PellieHre 3a7a4 Ha TeMy:
" MuddepeHnpaabHbIe
YPaBHEHMS! BBICILIMX
TOpSIIKOB".

Perrenye 3a/ja4 Ha TeMy:
"YcroiunBoCTh"

I1. I1. YepHycb, I1. I1. UepHycs. . YcToiuuBocTs 1o JIsmyHosy: CI16.: V3g-so BI'TY
"BOEHMEX" um. []. ®. Yctunosa, 2022 (1, 2)
I'. H. Bepman. . C60pHUK 3a/jau Mo Kypcy MaTemMarudeckoro aHanusa: CII6.: IIpodeccus, 2005
(14)
1. C. Byrpos, C. M. Hukonbckuid. . Beicias matematrika: Mocksa: FOpaiit, 2022 (1)
E. C. BapaHoga, E. A. VcaxoBa, . C. Hyanep. . uddepennpansreie ypaHenus: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2008 (1, 2, 3)
I1. I1. YepHycb, I1. I1. UepHyCh. . OcHOBBI TeopuH ycroitunsocty: CI16.: Y3a-Bo BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2022 (1, 2)
A. I1. Psbymiko. HAMBHAYyaIbHBIE 3a/jaHus 110 BBICIIe MateMarrke. U. 4 OrieparjioHHOe
ucuncnenue: BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007 (17)
A. II. Psbymiko. HAMBHAyaIbHBIE 3a/jaHus 110 BBICIIeH MateMarrke. U. 4 OreparjioHHOe
ucurcnenve: 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. IInceMeHHbIN. . KoHCIeKT s1eK1uii 110 BeICLIel MaTemaTuke : M.: Alipuc-nipecc, 2006 (10)
A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepkaBel]. HAuBHya/IbHbIE 33JAHKS 110 BBICILIEH
maremartuke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [I. @. Ycrunosa, 2007 (11)
I1. I1. YepHycb, I1. I1. UepHych. . YcToiuuBocTs 1o JIsmyHosy: CI16.: Y3g-so BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2022 (1, 2)

A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepkaBel]. HAUBHya/IbHbIE 33JAHKS 110 BBICILIEH
Maremartuke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [I. @. Ycrunosa, 2007 (11)
A. ©. ©umunmos. CO0pHUK 3a/au 1o quiddepeHipanbHbIM ypaBHeHUsaM: VDkeBck: PerynsipHast
U XaoTuueckasi fuHamuKa, 2005 (1, 2, 3, 4)

10

Wrtoro o pasgeny 10
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Paspen 11. KpaTHble HHTerpassbl.

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

PereHnie 3a7a4 Ha TeMy:
"TpoiiHble UHTerpasbl"

Penlenue 3asiau Ha TeMy:
"[ToBepXHOCTHBIE UHTerpasbl"

Pelienue 3az1au Ha TeMy:
"Teopus nons"

S1. C. byrpos, C. M. Hukonbckuii. Boiciiias MaTemaTvka. Briciiasg matemarrka: MockBa:
FOpaiit, 2022 (2, 3)

B. JI. ®aiinmmuar. . Teopust nomsi: CII6.BI'TY "BOEHMEX" um. [I. @. YctuHosa, 2020 (1, 2)
. T. [IucbMeHHBIH. . KOHCIIEKT JIeKIyii 10 BeICIIel MaTemarHke : M.: Atipuc-tipecc, 2006 (11,
12, 16)

B. JI. ®aiinmmvuaT. . IuddepeHipansHoe U MHTerpaibHOe UCUMC/ieHre (YHKLIWI HeCKOMbKUX
aprymenToB: CI16.: BXB-Iletep6ypr, 2007 (3, 4)

I". H. Bepman. . C60pHUK 3a/au 110 KypCy Maremariueckoro anamisa: CI16.: TTpodeccus, 2005
(12,13)

A.TI. Psbyuiko, B. B. Bapxaros, B. B. [lepxxasery. Psapr: BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2007 (13, 14, 15)

A.II. Psbyiko, B. B. Bapxaros, B. B. [lepxaser. VIHAuBH/yanbHbIe 3a/IaHHs 110 BbICILIEH
marematuke. U. 3 Pagpr: BI'TY "BOEHMEX" um. [1. @. Ycrunosa, 2007 (13, 14, 15)

B. JI. ®aiinmvuat, I1. M. Bunnnk, A. A. Tapacos. . IHauBHyabHbIe 3aaHUS 110
mddepeHIaTbHOMY Y HHTErPalbHOMY MCUYMC/IEHHIO (DYHKLMI HeCKOIBKUX apryMeHTOB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2010 (17, 18, 19, 20, 21, 22, 23,24, 25, 26, 27,
28, 31)

B. JI. ®aiinmvuat, I1. M. Bunnnk, A. A. Tapacos. . IHauBHyabHbIe 3aaHUS 110
mddepeHIaTbHOMY Y HHTErPalbHOMY MCUYMC/IEHHIO (DYHKLMI HeCKOIBKUX apryMeHTOB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2010 (17, 18, 19, 20, 21, 22, 23,24, 25, 26, 27,
28, 31)

B. JI. ®aiinmmvuar. . Teopus nossi: CII6.BI'TY "BOEHMEX" um. [J. ®. Ycrunoga, 2020 (1, 2)

Wroro no pasgeny 11
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TIpunoxenue 3
K paboueii nporpaMme JHCIHITHHBI
BBICIIASAI MATEMATHKA

®OH/] OHEHOYHBIX CPEJICTB

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

e uMarHoCTHYeckas pabora

e BOIpOCHI/3afaHus 1o TeMam [13;
e nuddepeHIPOBAHHEII 3a4eT;

o muddepeHPOBaHHbIN 3aueT;

* 9K3aMeH.

Kputepuu onieHuBaHus

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

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

Bonpocsl/3aganus no temam I13

BhInosiHeHHe KOHTPOJIBHBIX MEPOIIPUSITHEA 110 TeMaM MPAKTUUeCKHX 3aHATUH U CaMOCTOSTe/IbHON paboThl, KOTOpble 0OBSB/AIOTCS B
Hauajle ceMecTpa C yKa3aHHeM 0aji/ioB 3a MX BBINOJHEHHE B COOTBETCTBUM C TEXHOJIOTMUECKOH KapToi Kypca.
O6pasLipl BOIIPOCOB U TEXHOIOTMUYeCKHe KapThl [JIs KaX0ro ceMecTpa MokHO HaiTi B YMK gucipnmset 1 3M1OC Moodle.

JMuddepennupoBaHHbIi 3aueT

OueHKa "3auTeHO-y/0B/IeTBOPUTEIBHO" BBICTAB/ISIETCS, eC/T HabpaHo oT 51 1o 74 6asioB B COOTBETCTBUY C TeXHOJIOTMUYECKOH KapToi
Kypca.
OrieHKa "3a4TeHO-XOPOLLO" BBICTAB/ISETCS, €U HabpaHo oT 75 70 84 GaslyioB B COOTBETCTBHH C TEXHOIOTMUECKOH KapToit Kypca.
OueHKa "3auTeHO-0T/IMYHO" BBICTAB/IAETCS, €C/Id HabpaHo oT 85 6aiioB B COOTBETCTBUU C TEXHOJIOTMUYECKOM KapToi Kypca.

MuddepenppoBaHHbIi 3aueT

OrieHKa "3auTeHo-y/0BJIe TBOPUTETLHO" BBICTAB/ISIETCS, eC/Ti HabpaHo oT 51 710 74 6a/iioB B COOTBETCTBUU C TEXHOJIOTMUECKOM KapTOoi
Kypca.
OtieHKa "3auTeHO-X0pOII0" BBICTAB/ISETCs, eC/ii HabpaHo ot 75 /10 84 6a/i/IoB B COOTBETCTBUM C TEXHOJIOTHUECKOM KapToi Kypca.
OueHKa "3auTeHO-0T/IMYHO" BBICTAB/IAETCS], €C/IM HabpaHo oT 85 6aiioB B COOTBETCTBUU C TEXHOJIOTMYECKON KapToi Kypca.

JK3aMeH
OrjeHKa "y/|0B/IeTBOPHUTENBHO" BBICTAB/ISIETCs, eC/ii HabpaHo oT 51 710 74 6a/ioB B COOTBETCTBHM C TEXHOIOTHUYECKOH KapToit Kypca.
OueHKa "XOpOLIO" BBICTAB/ISIETCS, eC/TH HabpaHo oT 75 10 84 6a/yIoB B COOTBETCTBHY C TEXHOIOTMYECKOH KapToil Kypca.

OrjeHKa "0T/IMYHO" BBICTAB/ISIETCs, €C/IM B CyMMe 3a paboTy B ceMecTpe U 3K3ameH HabpaHo 85 u 6osee H6amwioB. KomuecTBo HabpaHHbIX 6asioB

Ha 3K3ameHe Bapbupyetcs ot 0 fo 16.

16
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

KYPC

CEMECTP

HaumeHoBaHue Ppa3fesioB U JUJAKTUYECKHUX eTUHHUIL]

BCEI'O

AyaMTOpHBIEe 3aHATHA
B KOHTAaKTHOU (hopme

BCEI'O
Jlekuuu
IIpakTHueckue
3aHATUSA

CamocrosTenbHas
pabora CTyAeHToB

dopmupyemas
KoMmeTeHIusA, %

OIIK-1

HAVMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

Paspen 1. DiieMeHTHI MaTeMaTHYeCKOH JIOTUKH M TEODHH
MHOXKeCTB. BellecTBeHHbIe yncia. MaTpuibl.

19

12

o

Bonpocsl/
3a/laHust
T10 TeMaM
113

Pazaen 2. DyHKIUHU OT OJHOH BeleCTBEHHOI NepeMeHHO.
PerieHue cuCTeM JIHHEHHBIX ypaBHeHUH.

22

10 2 8

12

Bonpocsy/
3a7laHust
T10 TeMaM
113

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

40

24 12 12

16

10

Bormpocsl/
3a/]aHusT
T10 TeMaM
113

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

99

61 18 43

38

10

Bonpocsl/
3a7laHust
T10 TeMaM
I3

Bcero 3a 1 cemecTp

180

102 34 68

78

30

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

50

20 8 12

30

10

Bonpocsl/
3a7laHust
T10 TeMaM
I3

Paspen 6. OnpefeIéHHBINA HHTETPaL.

40

20 10 10

20

10

Bonpocsl/
3a/laHust
T10 TeMaM
113

Paspen 7. KpuBostnHeliHbIe HHTerpasbl.

18

10

10

Bonpocsy/
3a7laHust
T10 TeMaM
113

Pa3zgen 8. Pajpl.

36

20 12 8

16

10

Borpocsl/
3a/]aHusT
T10 TeMaM
113

Bcero 3a 2 cemecTp

144

68 34 34

76

40

Pazpen 9. Teopus GyHKIMI HeCKOJTbKHX MepeMeHHbIX.

28

18 8 10

10

10

Borpocsl/
3a/]aHusT
T10 TeMaM
113

Paspen 10. Juddepennuanbupie ypaBHeHHsl. CHCTeMBI
nuddepeHnMaTBHBIX yPaBHEHUH.

50

30 18 12

20

10

Bonpocsl/
3a7laHust
T10 TeMaM
I3

Paspen 11. KpaTHble HHTerpaJiel.

30

20 8 12

10

10

Bonpocsl/
3a/laHus
T10 TeMaM
113

Bcero 3a 3 cemecTp

108

68 34 34

40

30

Bcero no guciyminHe

432

238 102 136

194

100

17
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Kpurepun orjeHuBaHusA

OIIK-1

Bonpocbl omkpbimozo muna:

Nel

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 11

Ne 12

Ne 13

Uenmy papeH mpeger GVHKIMNE npH ¥ — +00
A
y

(2 4
OnpenemHTeTs MATPHIIED p 2) paBeH

x®+8x+5 R
im———=
x—w x4+ 4

2 =2 0
YeMmy pakeH onpedemuTens |2 3 0|7
1 2 3

2% —=1
lim——=?
x—0 X

Uemy paBHa o0paTHAS MATPIINA I MATPHITEI (_13 _52)?

s kakoii cTenenHoii pyHKImI y ' moctosHHa (const.)?

ausl BexTOpsr d = {1; 2; 1}, b={—4 4 -4}, ¢=1{-2; ~4—2}ud={-2; 1; 2}. Kakue 13 HIX
ABIAOTCA OPTOTOHAIEHBIMII?

o Lo 2 -
B xakoil To4UKe KacaTenbHad K KpHBOH 1( - (x_ ]-) + 1 nmapainelIbHa 0CH adcumcc?

TIpn KaKOM 3Ha4eHHI YIJI0BOTo Ko3dduuierTa k mpamas y=kr+2 nepoeHIIKyIApHA OpAMOIl X-2y+3=07

Kaxkas TPITOHOMETPIYECKAA MOJIACTAaHOBKA H[.'J;IMQHIEMR IIPH PEMEHII JaHHOT 0 ITHTETPala

J- xdx
Vx24T

BrrdmcinTe onpee&HHEI HHTerpal

1
f x2 sin x dx
-1

18 25380



Ne 14

Ne 15

Ne 16

Ne 17

Ne 18

Ne 19

Ne 20

Ne 21

Ne 22

Ne 23

Ne 24

Ne 25

Ne 26

H.]]O]llﬂ}IEn S mrockoft ¢|111"va;1 m300paxEHHOIT Ha PHCYHKe, KAKIM OIpeleaeTcs MHTeTPATOM?

(3 45)|/

K KaKoMy OIpezleleHHOMY IHTErparty OyIeT cBe&H KPHBOTHIHEIHEIT IHTerparn | , xdy + ydx no

Kpieoil L: y = x% oT Touki A (0, 0) 1o ToIKI B (2, 4

a}H—l

g OIIpeaeICHIIA CXOOIIMOCTII JIIC/IOBOIO psla II0 IIPII3HAKY ,E[a.uamﬁepa BEIYIIICIIASTCA lll I I
o (J”
n?+1
tIEMy PpaBeH MapaMeTp D 114 DoNnoXNTeILHOT0 YHCI0BOI0 pana Zn 1 m

D

Jia OIpeaeaeHd CXOOHIMOCTH HIICTIOBOIC pAda II0 IIPIBHAKY Kommr BeIMHCIAETCA Ipelaei.

2n

- _ " +eoa n?
h‘llxl ';.'a” =L. quY paBeH napaMeTp L 1715 IONI0ANTENRHOT O IIICTIOBOTO pAada Z'n:l (‘n—“+n3+2)
n

a
1
g OIpeaeneHIsd CXOOIIMOCTH YHCIOBOT0 pAla 10 IIPH3HAKY ,E[a_ﬂamﬁepa BEITIICIIACTCA 11' I
n—e (1

n

Uemy paBen mapametp D A TOTOXUTETHHOTO YHCIOBOTO PAId Yy —

D,

. _ w w es) o
Ecm 1]111 ’ﬂffa” =L ,TO IIPH KaKoM L monoknTensHLIH 911CI0BOIT pan En:l Ay CXOIIITCA:
s

a

-l

=D , TO TIpH KakoM D momosxutensHEil 4ncnoBoil pag 3,—q a, cxoamurcs?

Ecin llm
n—=o (1

n

P . " ¢ 1
TIpm kakoM P 0000IIEHHETT rapMOHITIECKIIIT PAT -1 e cxonmTcs?

o dz 0z , X ;
Haiitu pasHocTE w o CAnZ = m’csm;, y =+vVx?+ 138 T0uKe A (I, \/5}

Haiiimre ofmree pemenie ypasHerns (x + 1)dy + yZdx = 0

HaiinuTe 9acTHbIe penents ypasaenns (x + 1)dy + y2dx = 0

HaitTn wacTHOe pemrente mddepentatsHoro ypassenns y + 2y = 4
VIOBIETBOPAOIEe HagaTbHOMY yernoemio v(0) = 5

HaituTe obimee pemenne mip¢epermatsHoro ypapaerns y — 4y = 0

19
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VKaKIITe BIJ 00Iero pelleHIs AnddepeHnIalsHoro ypaBHeHIA

¥y +py +p,y=2xe ecnn W3BecTHH KOPHH  XapaKTepHCTHIECKOTO
ypaBHeHIA 4; = A; = 1.

Ne 27
CocTaBsTe i hepeHITIATBHOe YPaBHEHIIE, 118 KOTOPOro hyHIaMeHTaTbHas
CICTeMa pelleHnit nMeeT BHIL: Y (x) = c e, y,(x) = c,e°*x
Ne 28
Brrunennre, nepefild K MINTTHIPIYeCKol clcTeMe KOOPIIHAT, 00BeM
2 2
apabomoNa, OrPAaHIIeHHOIO IOBEPXHOCTIME Z =X + )7, 2 =4
Ne 29
Icmone3ya TeopeMy OcTporpajickoro-Iaycca, BEIMIICIHTE TOBePXHOCTHEI
HHTerpan:
# vzdydz + xzdzdx + xydxdy
Sy
Sp:(x—22+(y+3)32+(z-572%=1
Ne 30

Haiitn JIIBEePTEHONID BEKTOPHOT'O II0/IA

F=¢'i+cosyj+zvk

BOnpOCbl 3aKpblmoeo muna:

Ne 1
[l.ﬂﬂ KaKoH U3 CJICYIOIIHX ¢JYHKHHI‘:I 00JacTeIO OINPEACIICHHUA ABJIACTCA HHTCPBaJl (0; +
1 y=2*
2 y =log (1) (x)
2
3 y = arctg(x)
4 y = arcsin(x)
Ne 2
JIaHEl MATPHIIEL
A=(1 3 3),
B=(4 9 &)
c=(3 -3 0)
Kaxas cyvma He cvmectever? VEakuTe HOMEpD IPaEHIBHOIO OTBETA.
1. BT +cT
2. AT+ BT
3. A+C
4 AT+cC
Ne 3
. 2x*+4x+5
lim——=?
X X
1 2
2 ®©
3 5
4 0
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Ne 4

5 =2 0
Uemy papeH onpegemmrens |2 3 07
1 2 3
VEa##Te HOMEp IPAaBHILHOI0 OTEETa.
1. 57
2. —57
3. —29
4. 29
Ne 5
. sinbx
lim——=?
x—=0 X
1 1
2 3
3 1/5
4 0
Ne 6
BrroeprTe MaTpHITY, 414 KOTOPOH CYINECTEVET 00paTHAA. YKAKHTE HOMep NPABHIBHOIO OTEETA.
: (5 %)
—2 —4
2 1 2
(o 1)
3 1 2
(o o
1 2 4
()
Ne 7
Kakas 113 mpuBeeHHBIX QVHKIII ABIAeTCS HeABHO 2aIaHHOI?
1 y=vx
5 ylny=x+1
. 1
3 y = (sinx)x
=—x—1
4 ¥y
Ne 8
= =
Hauer BekTopsl d = {1; 2; 1}, b={-2; 4; 2}, ¢ ={-2; —4;, -2} u d = {—2; 1; 2}. Kakue n3s Hux
ABIAKTCA I(OJI[IIHeﬂpHBTMII?
VEKaxknuTe HOMED INPaBINIEHOTO OTEETA.
N —
L. anb
>
2. bué
— =
3 bud
4. dnc
Ne 9
HaiiTi Toky MakcinMyMa gpveEkm y = 2x° — 3x2,
| =06
2 =1
3 =0
4 X=-
Ne 10
TIpn KAKOM 3HAYEHHN YIIOBOT0 Koaddumrenta k mpamas y=Fkr+2 mapanienbHa OpaMoii x-2y+35=0.
VEKaxKITe HOMEP IPAaBILIEHOI'D OTBETA.
1. 05
2. 2
3. -2
4. -0,5
Ne 11
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Ha cyMMy KaKHX IpocTelimnx Apodefl packiualsiBaeTcs JaHHAA IpaBIUIbHAA pallloHalIbHAd Ipodkh
1
X) = ———— VKa3aTb HOMep TIPaBIIFHOTO OTBETA.
"f ( ) X2 +3x—4 b up
1 fo) =t 2
S x+2 x+3
" £y = A N B
= () = x x*4+1
3 flx) = + 2
= it
4 Fla) = A A B
&= x—3 x+5
Ne 12
VeTaHOBUTE COOTBETCTBIE MeKIy GyHKIIAMH f(X) I HX nepBoodpasHeIMI F(X):
x
Af)=x2+3B.fx)=e 3 B.f(x)=e z;T.f(x) =x3+3
1 _ 1 X 1
1.F(x) = —-3e 3x. 2 F(x) = Exa +3x;3.F(x) =—3e ;4. F(x) = 1x4+ 3x.
Ne 13
VKa3aTb, KaKlle IHTeTPalbl ABIAITCA HeOepyIIIMIICA:
1. 2
j xe* dx
.
2. g2
j e ¥ dx
3. 3
j x2e>* dx
4. 4
j xe> dx
Ne 14
VKasaTh MeTOJI BEITICIEHNA TaHHOTO HATerpana: [ (x + 1)e”2*dx. Yka3aT HOMEp IPaBILTHHOTO OTBETA.
ITHTErpHIpOBaHIE [I0 9aCTAM
1
fudvzuv—fvdu
2 3ameHa IepeMeHHOIT
3 PaznoskeHHe Ha claraeMele
4 TToxBeeHIIe IO 3HAK MG depeHTHaIa
Ne 15
VkazaTh HecoOCTBeHHbIe HHTEIPANE! 0T Pa3pPEIBHOIT (DYHKITHI:
2
dx
1 3
(x=2)
1
2
2 f(x —2)3%dx
1
3
dx
3 JR—
x
0
3
4 J’(sz + Ddx
0
Ne 16
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IIycTh JaH KPHBOIHHEIHEIT HTeTpal 2-ro poja . roe L — mgyra KpHBOII oT
To4uKI A (0; 0) zo TouKH B (2; 4). JUIg BEIMICIIEHIA 3TOTO IHTETpaila Hy:KHO CBECTII €TI0 K

OIpeneneHHOMY HTETPATY , VIIPOCTHE, IPHBECTIH €r0 K BILTY H BEIYIICIIITE.

VcTaHOBITE COOTBETCTRIIE YTBEPMKISHIIAMI H BBICKAa3BIBAHIIEM.

1 f ydx + (v — x)dx
L
2 y = x?
2
3 f x2dx + (x? — x)2xdx
0
2
4 f (2x3 — x?)dx
0
Ne 17
VKa3aTh YICIOBEIE PAIE], CXOIANINECH 10 IPI3HAKY JlefloHNmA:
o +1
="
L >
EX)
_1ymtipn?2
>
n+1
m 1)r‘l+1
3. -~
n+1
n=1L
oo
‘ 2.
' —n®+3
Ne 18
VKazaTh IPH KAKHX 3HAYEHNAX L MONOKITeILHEIT TICIoBoil pan Y, @, cXomired, ecmn lim 4 a, = L:
n—oo
1 L=2
2 L 1
2
3 L L
4
4 L=3
Ne 19
V¢TaHOBUTE COOTBETCTBIE MEAKIY PAJAMI H HX OOMIIMI LIeHAMI:
1,1 1
AdXia,=1—->4+>——+
L1 4 9 16
1,2,3 , 4
B.Y%  ay=-+-+—+—
L1 25 10 17
1 4,9 16
B.Y a,=-—-+———
i1t =375 % T 6
1,3 ,1,5
T. Xy ==-+-+-+—+--
Tnmi@n =3 +5+ 3+
1 (_1)n+1- 5 (—1)““‘?’!2_ n . n+1
ComE 7 n3+1 "n241’ ‘n2+3
Ne 20
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- a:H—l
Ecin llm— =D , TO TIPI KakoM D [ONOKUTENBHEI QHCIOBOI Pl Yp—q @y cxomnres? VKazaTb
n—® f]”
HOMep IPaBHIBHOTO OTBETA.
1 p=1/,
2 D=2
3 D=4
4 D=3
Ne 21
dz
g QYHKINN Z = XV — ¥ HacTHAS MPOII3BOIHAL 5, PaBHA:
‘VKa3aTh HOMep [IPaBIIIFHOTO 0TBETA. '
1 -1
2 x—1
3 1
4 b’
Ne 22
‘VpaBHeHIe KacaTelbHOI INOCKOCTH K IOBEPXHOCTH Z = f (X, Y) B TOUKe
M(xq, ¥g, 2g) onpenensercs no ¢gpopmye, rnez—r; = W:
9fo
| Z—zp=—(x—x
0= 5 (X = X0)
9fo 9fo
2 z—zp=——(x—x)+—=—(y—
0= 3y ( 0) ay =)
9fo 9fo
3 J—Vo=—"((X—xp)+=—(v—y
Yy =Yoo= (x—x) 3y =)
X—Xg Y —Yo Z—Zp
4 0fo| — 0fo|l  9fo
ox |, ayl,, a0zl
Ne 23
ICwmermanHas Ipo3BOIHAS ¢yerIm z = xy(x + y — 2) nMeer BHT:
1 xty—2
2 2x+2y—2
3 2xy
4 (x+y)(x+y—2)
Ne 24
Tpamrent pymkmm u = 5x2y — 3y%2z + 2z%x B Touxe M(1,-1,2)
HMeeT KOOpIHHATHL:
1 gradu = {1; —3; 5}
2 gradu = {3; —3; 6}
3 gradu = {11; —13;5}
4 gradu = {—2;17;5}
Ne 25
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Ne 26

Ne 27

Ne 28

Ne 29

OnpeennTs HaIMYHIe I THI 3KCTpeMyMa QyHKINI Z = 6x — xZ + 2y — yz B
Touke A = (3; 1). YKaszaTek HoMep NpaBHIBHOIO OTBETA.

1 MiHEIMYM

2 MaxkcHMyM

3 Het a3rcTpeMyMma

4 TpeOyeTcs I0NONHATENBHOE HCCIeI0BAHHE

VeTAaHOBITE COOTBETICTBIIE MEAIY YIIIaMH, 1104 KOTOPBIMII II30KIHHY
mnddepeHIIanpHOro ypaBHeHs y' = xZ+ y2 epeceKalnT HHTEeTPaJIbHbIe
KpPIIBBIE

1) 45° 2)30°,3)0°, 4)60°.

N2 +y =0, +y2 = 1LB)a?+y? = V3, D)x*+y2 = &

Cpenn nepediciIeHHBIX QNG depeHNIANBHEIX YpaBHeHHIIT YKaKITe ypaBHeHIIA
B NONHHIX JuddeperHnnanax

1 (x%2 + y%2 + 2x)dx + 2xydy = 0
2 (x — yHdx + 2xydy = 0
3 (x2+y)dx+ (x+1dy =0
4 (xy? +x)dx — (yx2+ y)dy =0

Ecin m1oTHoCTE ¥ = x + y + z, TO Macca IMHPpaMHIJIb,
OrpaHNYEHHOH KOOPIHMHATHBIMH IUIOCKOCTAMH U IIJIOCKOCTBIO X +
y + z = 4 paBHa:

4 4—x 4—x—y
1 j dxj dyj (x+y+2z)dz
0 0 0

[§8]

4 4 n
j dxj dyj (x+y+2z)dz
0 0 0

4 4-x 4—x-y
3 j dx j dy f 4dz
0 0 0

4 4—x 4—x—y
4 j dxj dy j (x +y)dz
0 0 0

Cpexnee naTerpaitsHoe sHavenne gyakuun 1 (r,0, @) onpenenéroil B
obmactu V:a<r<b,0<0<7.0<@<27, rze r.0,9 -chepmaeckue
KOOp/IITHATEI, PABHO

2r x b
! L7 do] sin6d6]Trdr
Vo o a

I

2r T b
L7 do] sin 6d6] Trdr
Vo o a

2r T b
3 LT dof dojTrdr
Vv 0 0 a
127 T, b
4 — [ do|sin” 6d6|[Trdr
v 0 0 a
25
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Ne 30

Ha KakoM I3 PIICYHKOB H300pakeHa 001acTs HHTeTPHPOBAHIIA

[COOTBETCTBYIOIAS HHTETpany | 13 dx |. 2x—x f(x,y)dy

o) ] ] a)

‘VKazaTe HOMep IPaBIIEHOTO OTBETA.
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