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1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI

Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

OIIK-1 — croco6HOCTh MPUMEHSITh eCTeCTBeHHOHAyUHbIe U 00IIerH)KeHepHbIe 3HAHHsI, METO/[bl MATEMATUYECKOT0 aHA/M3a U MOJIe/IUPOBaHHUS,
TEOPETUYECKOI'0 U SKCTIePUMEHTA/IbHOI'0 MCC/IeJOBaHUA /1 pellieHus MH)XXeHEePHbIX 3a/a4 l'[pOdJECCI/IOHa}'IbHOI‘/II AedATe/TbHOCTU

OI1K-5 — crioco6HoCTh pa3pabarsiBaTe GH3HUeCKHe U MaTeMaTHUeCKre MO/ UCCIeAyeMbIX MPOL{ECCOB, SIB/IEHNH 1 0OBEKTOB, OTHOCSILUXCS
K npo(hecCHOHALHON Cepe /1esTeIbHOCTH JI pellieHNs] MH)KEHEPHBIX 3a/1au

DOpMUPOBaHHIO KOMITETEHLIUH CITY>KUT JJOCTIDKEHHE C/Ie/[YIOIIUX Pe3y/bTaToB 00pa3oBaHuUs:
OIIK-1

3HAHUA:

B o6/1acTit MaTeMaTHueCcKoro aHanusa:

OCHOBHbIE TIOJIOKEHHS] TEOPHM (YHKLMH OffHOW IepeMeHHO: Ipefies, HeNpepeIBHOCTb, AuddepeHIaNbHOe WCUUCIEHHe U ero
reoMeTpHUecKre NpHIoKeHHs.. OCHOBHBIE IIOJIOKEHUSI TeOPUM WHTErpajbHOTO MCUYNCIeHUs! (YHKIMII OfHOW NepeMeHHOI: HeompeZie/éHHbIH,
ompe/ie/IEHHBI 1 HeCOOCTBEHHBI WHTerpasbl, OCHOBHblE TeOPeMbl WHTETPaJbHOIO WMCUYMC/IEHUs], TPUIOKEHWs! OMpeJeléHHOr0 MHTerpasa.
OCHOBHBIE TIOJIOKEHUSI TEOPUM UHC/IOBBLIX, CTEMeHHBIX M (PYHKIMOHANBHBIX PsifioB. OCHOBHBIE IIOJIOKEHUSI TeOPUH (YHKIMI HeCKOIbKUX
repeMeHHBIX (TIpefief, HeTpepbIBHOCTh, AWddepeHIManbHOe UCUKUC/IEHHe W ero reOMeTpUuecKHe TIPUIOXKeHHs, HecOOCTBEHHble WHTErparibl,
9KCTPEMYMBI, 3/IeMeHTh! (PYHKI[MOHA/IIBHOTO aHa/IM3a, KpaTHble MHTErpajbl); CKa/IspHbIe ¥ BeKTOPHBbIe N0y, JuddepeHIanbHble U BeKTOPHbIe
oreparopbl B BEKTODHOM aHajIi3e, MHTerpajbHble TEOPEMBI.

B obactu mHelHOH anreGpsi:

MaTpHL{pl; ONpeAe/UTeNN; MaTpUYHas aiarebpa; Mccie/joBaHHe M pellleHHe CUCTeM JIMHEHHbIX anreOpanvyecKux ypaBHEHHH; JMHeWHble
rpocTpaHcTBa, 6a3uc; eBK/INJOBBI MPOCTPAHCTBA, OPTOrOHA/MBbHBIA 0asuc; JIMHeHHbIe OrepaTopbl, COOCTBEHHbIE 3HAueHHst M COOCTBEHHbIE
BEKTOpbI OIlepaTopa; KBa/|paTUuHble (OPMBI.

B ob1acTi aHa/IMTHYECKOH reOMeTpUH:

BeKTOpHas anrebpa, npeobpasoBaHHe KOOPAWHAT; NpsiMble Ha MJIOCKOCTH; TVIOCKOCTh U TIPsSiMast B IIPOCTPAHCTBe; KPHUBbIE ¥ TTOBEPXHOCTH
BTOPOrO MOPSiZiKa; NapaMeTpHUecKoe 3aflaHye JIMHUN U IIOBEPXHOCTel; MOJsIpHAas CHUCTeMa KOODAWHAT Ha IUIOCKOCTH; LWIMH/PUUYEeCKHe U
ceprueckyie CUCTEMbI KOOPAWHAT B IPOCTPAHCTBE.

B obactu Teopun AnddepeHInanbHbIX ypaBHEHHUI:

MOCTAaHOBKA 3a/iay, NMPHUBOJSAIIMX K OOBIKHOBEHHBIM Ju(depeHIMaTbHbIM YPaBHEHUSM M CHUCTeMaM AW(depeHINaIbHbIX ypaBHEHMU;
yCIOBUSI CYI[eCTBOBAaHMSI U e[WHCTBEHHOCTH pelleHus: 3afaun Komm gy ofgHoro AvddepeHINanbHOTO ypaBHEHHWsST M CHCTEM
nuddepeHLaNbHBIX YPaBHEHUIH;

YMeHus:

B obnacTy MaTeMaTHueCKOro aHasu3a:

MIPOM3BOAUTD OIEepaljuyl Haj, MHO)KeCTBAMM; HAXOAUTh TOUHbIe M BepXHHe U HIDKHME T'DaHULbl OPAHUYEHHBIX MHOXKECTB; BBIUHC/IATH
nipeZiesibl QYHKLIMK ¥ MOC/Ie/|0BaTe/IbHOCTEH; BEIYUCAT NPOU3BOAHBIE U AuddepeHIabl moboro nopsijka (pyHKLMH, 3a[JaHHbIX SBHO, HESBHO
Y NapaMeTPHUeCcKy; HaXOAUTh ypaBHEHHs KacaTelbHBIX M HOpMasell K IVIOCKUM KPHBBIM; IIPOBOAWTB IOTHOE HCC/IeA0BaHHe U IIOCTPOEeHHe
rpauKoB (YHKIMII OAHOW TepeMeHHOW; IMosydarh pasioxeHus: (yHKUmi no ¢opmyne Teiiopa M HCHOMB30BaTh UX ISt PHOMVKEHHBIX
BBIUMC/IEHUH; PelllaTh 33/jauil Ha SKCTPeMyM (PYHKLIMI; BEIUUC/ISITH Heollpee/IéHHbIe U OIpe/ie/IéHHble HHTerpabl (GyHKIUY OfHOU ITepeMeHHOIH;
MIPOBOAUTH Pa3/ioKeHHe (YHKLMI B CTeNeHHbIe Psi/ibl, UCIO/Ib30BaTh IOTyYeHHble Pa3/IOKeHUs Jiisi TIPUO/IKEHHBIX BBIYMC/IEHHUH 3HaYeHUH
(GyHKIMY, eé MPOM3BOAHBIX M HHTErpPajioB; HAXOAUTh CYMMBI PsifJOB; BBIUWC/ATH Ipefernbl (DYHKIMIT HeCKOIBKUX INepeMeHHbBIX; BBIUUC/STh
TIpOM3BO/IHBIE U AuidepeHLabl 1r060ro NopszKa (GyHKLMM, 3alaHHbIX SIBHO, HESIBHO U TTapaMeTpUueCKH; HaXO/UTh YPaBHEHMs! KacaTe/bHbIX U
HOpPMaJIbHBIX TIJIOCKOCTeH K MPOCTPAaHCTBEHHBIM KPHBBIM, KaCaTeJbHbIX IUIOCKOCTeH U HOpMaseil K moBepxHocTsm; \B obmactu yMHeiHON
anrebpoI:

MPOM3BOAMTL OTepaLiiy HaJ MaTpHUL{AMH; HaXOAWTh 0OpPAaTHYHO MaTpHIly, PaHT MAaTpHL{bl; pellaTb MAaTPHUUHble YPAaBHEHUs; TIPOBOJUTH
WCCIIefIoBaHNE CUCTEMBbl JIMHEWHBIX anrebpalvyecKuX ypaBHEHHWH Ha COBMECTHOCTb C TMOMOLIbIO TeopeMbl KpoHekepa-Karesmm; HaxoauTb
pellieHie KBajIpaTHOW HEOJHOPO/JHOM CHCTEMBI a/ire0panyecKux JIMHEeHHBIX ypaBHeHHH ¢ moMoIbio hopmyn Kpamepa.

B obnacTy aHa/IMTHYeCKOM reOMeTpUr:

CTPOUTH KpUBBIE U IIOBEPXHOCTH BTOPOTO IOPSZKA, AapaMeTPUUeCcKH 3a/jlaHHble JIMHUM U NIOBEPXHOCTH, KPUBbIE B MOJISIPHOW CHCTeMe
KOOP/JMHaT.

B obactu Teopun AnddepeHinanbHbIX ypaBHEHHUI:

HaxoJuTh 00lljee W yacTHOe pereHust AUddepeHIMaTbHOrO ypaBHeHUst U cUcTeM AuddepeHIMaNbHbIX ypaBHEHUH; HaXOAUTb 0COObIe
TOUKH U 0COObIe pellieHus; TOHWKATh NOPSAOK AuddepeHLnaIbHOr0 ypaBHEe NS,

HABbIKU:

OBrnajieTb OCHOBHBIMH ~MaTeMaTHYeCKUMH (opMysramu, MeTodamMd M crocobamy WX TMpUMeHeHHs /i pelleHds 3a7ad
€CTeCTBEHHOHAyYHbIX ¥ TEXHUYECKUX JAUCLIUTIINH.

OIIK-5

3HAHUA:

B obactu MHeHOH anreGpsi:

KBaJIpaTH4HbIe ()OPMBI, X TIPUMeHeHUe /ISl TIPUBE/IeHNs YPaBHEHUH KPHBBIX U TTOBEPXHOCTel K KAHOHMYECKOMY BH[Y W IS pelleHns
3a71a4 Ha S9KCTPeMyMbI (GYHKIIUH HeCKOIbKUX MepeMeHHbIX.

B obnacTy aHa/IMTHYeCKO reOMeTpUr:

BeKTOpHas anrebpa, npeobpasoBaHHe KOOPAMHAT; MPsIMble Ha IVIOCKOCTH; MIOCKOCTh U TIpsiMast B IIPOCTPAHCTBE; KPHUBbIE 1 [IOBEPXHOCTH
BTOPOTO MOps/IKa; MapaMeTpUYeckoe 3ajjlaHie JIMHWUKA M TOBEPXHOCTeH; MojspHas CHCTeMa KOOPJAMHAT Ha IUIOCKOCTH; LWIMHAPUUYecKue U
cdepuueckue cUCTeMbl KOODAUHAT B TIPOCTPAHCTBE.

B obnactu Teopru auddepeHMaNbHBIX YPaBHEHUI:

Haua/IbHBIX YC/IOBUI U pelienuii AuddepeHiMaibHbIX ypaBHeH:; Haubosiee 4acTo BCTpevaroruecs quddepeHipanibHbie ypaBHeHust (C
pas/eNsIoMUCS TIepeMeHHbIMHY, O/JHOPOZHbIE, JIMHEHHble, B MOJHBIX AWddepeHIanax); ypaBHEHHs! BBICIIMX ITOPS/IKOB, JOIMYyCKAOLIMe
MOHIKEHHe TOPsi/iKa; JIMHeWHble AuddepeHiMaibHble YpaBHEHNs! BBICIIMX OPSZKOB, TOCTPOeHHEe UX 00Ijero perteHust; GU3NUECKN CMBICT
pellIeHni OJHOPOAHOrO U HEOZHOPOJHOTO AuddepeHIMaNbHbIX ypaBHEHHH C MOCTOSIHHBIMU Ko3(duiirieHTaMn (CBOOO/HBIE U BBIHYK/|EHHbIE
kosiebaHus1); TOCTAHOBKA KPAaeBbIX 3a/jau, rPaHUYHBIX ycioBuil. CucTeMs! AuddepeHIMaabHbIX YpaBHEHWI B KaHOHHUECKOH M HOPMasbHOM
(opmMe, MaTpHUHas 3aMMCh CUCTEMBI; CBS3b CHUCTeMbl AW(epeHINaNnbHbBIX YpaBHEHNH B HOPMasbHOM (opMme ¢ OfHUM AuddepeHLfanbHbIM
ypaBHeHHeM — Oro IOpsi/iKa; JUHelHble cucTeMb! AuddepeHIaTbHbIX YPaBHEHNH; 0fHOPOJHbIE JINHEeHHbIe CUCTeMBI; JTUHeHHOoe TIPOCTPaHCTBO
pellleHui, (yHaMeHTa/lbHasi CHCTeMa pelleHM Kak 0a3uc MpOCTPaHCTBAa pelleHui; MeToj Oiinepa NOCTPOeHUs OOIero perueHust s
OfIHOPO/THOW CHCTEMBI An(depeHIHaIbHBIX YPaBHEHHH C MOCTOSHHBIMU KO3 (GUIMeHTaMK; TeopeMa O CTPYKTYpe OOIIero peineHust IMHeHHOH
HeOZHOPOAHOW cucTeMbl uddepeHIManbHbIX yPaBHEHWH, MeTOj BapHalliyd TIPOM3BOJIBHBIX TOCTOSHHBIX W METOJ, Heompe/ie/IéHHbIX
k03(dUIMEeHTOB pellleHNs! CHCTeM; YCTOMUMBOCTE pelleHus AuddepeHIanbsHOr0 YpaBHeHus], orpeie/ieHre ¥ HCC/lefloBaHie Ha YCTOHUMBOCTD
TPHBHA/IbHOTO PeLlIeHust OAHOPOJHOM CUCTEMBI, CBSI3b C KOPHSIMM XapaKTepPUCTUUECKOTO ypaBHEHMS];

YMeHus:

B obnacTy MaTeMaTHueCKOro aHaiusa:

BBIUMC/IATD JJIMHBI AYT, [UIOLIA/H TJIOCKUX 06sactell, 06bEMBI M MTOBEPXHOCTH TeJl BpAILjeHHsI C TIOMOLIBIO OTpe/e/IEHHOr0 MHTerpana;
WCCIIeIoBATh HAa CXOJMMOCTh M BBIYMCJISITH HECOOCTBEHHblE MHTErpasbl MEpPBOrO W BTOPOTO POJA; HAXOAWUTh MACCy, CTaTHUecKHe MOMEHTHI,
KOOP/JMHATHI 1IeHTPa MaccC IUIOCKUX (Uryp; MosyuyaTk pasiokeHus: QyHKmit o ¢opmysne Teiiiopa ¥ MCIIO/MB30BaTh MX IS TPHOMMKEHHBIX
BBIUMC/IEHWH; pellaTh 3aJjaud Ha SKCTPEMYM M Ha YC/IOBHBIA SKCTPeMYM (YHKLMM HECKOJbKMX IepeMEeHHBIX; BBIUMC/IATH KpaTHble U
TI0BEPXHOCTHBIE UHTETPAJIbl;
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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
Haripas/eHuto 24.05.01 IIpoexmuposaHue, npou3eo0cmeo U SKCnayamayusi pakem u pakemHo-KOCMUYeCKUX KOMNIeKCo8.

Copiep>kaHue JUCHUIUIAHBI SIB/ISIETCS JIOTHUECKUM TIPOZAO/DKEHHEM COZiep’KaHMs IIKOJIBHBIX KypCOB U CITY)KUT OCHOBOH Z/IsI OCBOEHHSI
aucuuiive:  PU3NKA, METPOJIOTMSA M OCHOBBI B3AMMO3AMEHAEMOCTH, COIIPOTHUB/IEHUE MATEPUWAJIOB,
TEOPETUYECKASI MEXAHUKA, TEOPHS BEPOATHOCTEM U HAUYAJIA MATEMATHUYECKOM CTATUCTHUKH,
TEPMOJIMHAMMKA, A3POI'A30JMHAMMKA, TA30JUHAMUWYECKHME HATIPY3KM IIPM CTAPTE, JVMHAMMHMKA
JIEMEHTOB CTAPTOBBIX KOMIIV/IEKCOB, HAZE)KHOCTD 1 BE3OITACHOCTHh TEXHUYECKHNX CUCTEM, PACUET U
IMPOEKTAPOBAHUE KOHCTPYKIINI, UNC/TEHHBIE METO/IbI

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 TPY0eMKOCTb JUCLIUMIUIAHBI COCTaBsieT 13 3.e., 468 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
3aHATHS

CamocToaTenbHas

pabora cTygeHToR

%

®opmupyemas

OIIK-1

OIIK-5

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.

10

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.

40

24

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 Anst 0 BBIUHC/ICHHS

) . 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.

99

61

43

Bcero 3a 1 cemectp

180

102

68

78

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.

20

12

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.

40

20

10

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

OCTH CYMMBI, O ¥ MHTerpupoBaHuK CyMMBbl. CTerneHHbIe psiibl. 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.

20

10

144

68

34

76

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.

18

10

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

30

12

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.
3 (CKa/IIpHOE U BEKTOPHOE rorie. LIMPKy/ISILks BEKTOPHOTO MOJIst BAOIb KpHBOit. ®opmyna ['puHa. Yenous 64 20 8 12 44 10

0e 110/1e ¥ ero CBOHCTBa.

TOTEHIHATbHOCTH BEKTOPHOTO M0/l Ha T/IOCKOCTH. TI0TOK M0/Is Yepe3 MOBepXHOCTh. JiBepreHuus
BEKTOPHOTO 107151, eé usnyeckuii cmbic. Popmyna laycca — Octporpajckoro. POTOp BeKTOPHOTO 1o,
Orneparop I'amunbsrona. @opmysia Ctokca. IToTeHIpanbHOe ro/e, ero CBOWCTBA. YCIOBHS MOTEHIHaIbHOCTH.

I; noTeHLuana. CoseHol

Bcero 3a 3 cemecTp

144 68 34 76 30

Bcero no AHCIHIUIHHEE

468 238 102 136 230 100

100

3.2. AyANTOpPHBIN NPAaKTHKYM

Ne Oobem,
n /;1 Homep 1 HanMeHOBaHHe pa3/je/ia JUCHUITHHBI TeMa NpaKTHYECKOro 3aHATHS ayp.
4acoB
1 . MHoxkecTBa 1
) Pasgen 1. DnemeHTbI MaTeMaTH4eCKOM JIOTUKUA U T S Ty m———p————— 5
Teopur MHOXXeCTB. BelrlecTBeHHble uncia. MaTpuLbl. —
3 Martpuuipl. [lelicTBUSI C HUIMU. 2
4 |Pasgen 2. ®YHKLMH OT O/JHO BEIL|eCTBEHHOM DneMeHTapHbIe QYHKIUU 3
5 |mepemeHHOH. Pewienue cucteM TMHEHHBIX yDaBHEHHUH. |PelieHue CHCTeM JTMHEMHBIX ypaBHEeHUI 5
6 UucnoBble NoCef0BaTeIbHOCTH 2
7 BeckoHeuHO MaJible v GecKkoHeuHo Gosblive QYHKLMH. 2
Paspen 3. Teopust ipefenioB. HerpeprIBHBIE (DYHKIMH. - =
8 CHCTeMBbI TMHEHHBIX YDABHEHI. PackpeiTHe HeorpesieléHHOCTel 4
9 Bexropsl. [leiicTBust ¢ BekTopamu. CKansipHOe, BeKTOpHOe 1 4
CMelllaHHOe TIPOU3BeJleHue.
10 TIpou3Bo/HbIe ePBOro MopsjKa 9
11 TIpou3sBoHBIE BBICIIMX MOPSAKOB 4
12 IIpriMeHeHNe IPOU3BOHBIX 10
13 [Ipsimast Ha MJIOCKOCTHU. 2
14 T110CKOCTh B IPOCTPaHCTBE. 2
15  |Pasgen 4. TIponssogmbie U AudhepeHIabL. [TpsiMast B [IPOCTPAHCTBE. 2
16 |AHanMTHUecKas reoMeTpus. B3anMHOe pacrosioykeHue NPsIMOM U TJIOCKOCTH B IIPOCTPAHCTBE. 2
17 DnuIc. 2
18 Turiepbosna. 2
19 [Tapa6osa. 2
20 Ob11jee ypaBHEeHNe KPHBOIi BTOPOTrO Poza. 2
21 IToBepxHOCTH BTOPOrO MopsijKa 4
Bcero 3a 1 cemecTp 68
22 IMoasenenue nog auddepennyan. IHTerpupoBaHie 1o 4acTsM. 2
23 WurerpupoBanue 1pobeit 4
24 Paspen 5. Heorpeziel€HHbIN WHTErpasl U ero CBOKCTBA. VIHTerpupoBaHye HPPaLHOHabHBIX H TPHTOHOMETPHUECKHX 4
npobeii.
25 3aMeHbI TIepeMeHHOH 2
26 N . IIpunoxxeHust onpesie/IEHHOrO UHTerpaaa 6
Paszen 6. OnpeenéHHbIN UHTErpal. =
27 Heco6cTBeHHBII HHTerpas 4
28 . KpuBonmHeiinbie naTerpasnsi I poga 2
Pasgen 7. KprBonvHeliHble HHTErpasbl. —
29 KpuBonuHneiinbie naTerpanst I poga 2
30 UuciioBble psifibl 4
31 |Pa3gen 8. Pagpl. CrerneHHble psbl 2
32 DyHKIMOHANBHEIE PSJbI 2
Bcero 3a 2 cemecTp 34
33 Juddepennypoane QyHKLN HECKONBKHX MepeMeHHbIX. 4
CrnoxHast QyHKLIsI, TapaMeTpUIeCKY 3a[JaHHAst, HesIBHO 3aflaHHasl.
34 [Pagen 9. Teopust (hyHKLH HECKOMHKHX EDEMEHHbIX. ITpousBoaHble U AuddepeHInabI IepPBOro nopsaxka. IIpoussogHble 2
BBICLLIErO M0psi/Ka.
35 KacareyibHast IJIOCKOCTb ¥ HOPMAIb. 2
36 OKCTPeMyMBl. 2
37 Oy 1 nopsiaxa 4
38 Paspen 10. ,E[I/ICI)CDE[)EHuHaJ'ILHLIS ypaBHeHUs1. CucTeMbl OJY BRICINX TOPAZKOE 6
middepeHIanbHBIX ypaBHEHHH.
39 Cucremsl OIY 1 nopsigxa 2
40 JIBOMHbIe MHTErpasibl 4
41 |Paspen 11. KparHble HTerpasbl. 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 3aaHus acos
1 Pazzen 1. DrieMeHTbI MaTeMaTH4YeCKOM JIOTHKH ¥ TEOPUM MHOXKECTB. Pewmenme 3a5a4 Ha Temy: "MarpumEt 1 onpegenmTeTH” 12
BemiecTBenHble uncaa. Marpuipl.
’ Paspen 2. @yHKINY OT OfHOU BelljeCTBeHHO! ITepeMeHHOI1. Pemtenue 3asiau Ha TeMy "CBONCTBA 571eMeHTapHBIX 3

PerieHre crcTeM JIMHEHBIX ypaBHEHUH.

yHKIMI"

8
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3 Perrenye 3a7a4 110 Teme: "CHCTeMbI IMHEHHBIX 9
ypaBHeHUH"
4 Paspen 3. Teopwus npesienioB. HerpepriBHbIe (yHKIMH. CHCTEMBI i:izgﬁ: za,qaq 1o TEMef "Hpe,qem:l 8
5 |nuHeiineix ypaHenwii. a/,a4y Ha TeMy: (EKaJIHpHOG, BEKTOPHOE U 8
CMelllaHHOe TIpou3BeZieHre".
6 Pemenue 3azau ro teme: "TIponsBogHbie” 12
7 f:gﬁzj;;.;[pommglime M AMQbepentpanbl. AHAMTHECKa Perrenne 3aza4 1o teme: "Tlocrpoenue rpadukos” 12
8 Perienue 3asau 1o teme: "AHanuTUUecKasi reomeTpus’” 14
Bcero 3a 1 cemecTp 78
9 |Pasgen 5. HeonpesenéHHbIN UHTErpa 1 €ro CBOMCTBA. Perrenue 3aziau Ha TeMy: "Heonpe/ienéHHbINA MHTerpan” 30
10 Permtenue 3agau 1o teme: "IIpunokeHust ornpe/ieIEHHOTO 16
Paszen 6. OnpeeniéHHbIN UHTErpal. nHTerpaa”
11 PerueHvie 3azau 1o Teme: "HecobCTBeHHbIH nHTErpan” 4
12 Peme;'}lne 3aau o Teme: "KpuBO/IMHEIHbIe MHTerpaibl | 5
Paszen 7. KpuBo/vHeliHble UHTErpasbl. poAa ~
13 Perenue 3azau 1o Teme: "KpuBovHelHble MHTETPajbl 5
II popa"
14 |Pa3gen 8. Pszibl. Pewienue 3asau Ha Temy: "Psagbl” 16
Bcero 3a 2 cemecTp 76
15 |Pasgen 9. Teopust QyHKIMI HeCKOTBKUX MepeMeHHBIX. Pemere 33434 Ha Temy: ",E[chd)epe”Hqu OBaHye 10
(DYHKLIMM HEeCKOBKHX MepeMeHHBbIX .
16 Penrenue 3aza4 Ha Temy: " YCTOWUMBOCTB" 10
17 |Pasgen 10. IuddepenyuanbHbie ypaBHeHUs1. CUCTEMbI Pemere 33134 1a Temy: ",E[l/{ftld)epeﬂuuanbﬂble 6
middepeHIanbHBIX YPaBHEHHIA. YDABHEHWT TEPBOTO TIOPAKA -
18 Pentenue 3aja4 Ha TeMy: ",E[Hq?'(bepeﬂuuanwme 6
ypaBHeHUs! BBICIUX TTOPSIKOB".
19 Perienue 3asjau Ha TeMy: "[loBepXHOCTHbIe UHTerpasbl” 10
20 Pasgen 11. KparHbie uHTerpab. Perenue 3aau Ha Temy: ",E[Bofl}lble HMHTerpasbl" 12
21 Perienue 3aziau Ha Temy: "TpoiiHble HHTerpasbl" 12
22 Pemienue 3asau Ha Temy: "Teopus nons"” 10
Bcero 3a 3 cemecTp 76
4. ®OPMBbI KOHTPOJIAA OCBOEHUSA JUCIIUIL/INHBI
CEMECTP HEJE/IN CEMECTPA
1(2 3 4 5 6 |7 8 9 10 11 12 13 | 14 15 16 17
1 BII3 BII3 | AP BII3 Op | BII3 BII3 BII3 | AP nud. 3au.
2 BII3 BII3 | AP BII3 [P | BII3 BII3 BII3 | AP nud. 3au.
3 BII3 BII3 | AP BII3 [P | BII3 BI13 BII3 | AP

YcioBHBIe 0003HaUeHNST:
o [P — auarHocTuueckas pabora;
o BII3 — Bonpockl/3aanus o temam I13;
o nud. 3au. — quddepeHIPOBaHHbIN 3aueT;
o nud. 3au. — fuddepeHIIPOBaHHBIH 3aUeT.

TeKymnif[ KOHTPOJIb YCII€BA€MOCTH CTYJ€HTOB IIPOBOAUTCS B JUCKPETHBIE BpEeMeHHbI€ NHTEPBaJIbl B C/I€YIOIUX d)opMax:

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

IIpome)xyTouHasi arTecTawMsi IPOBOAUTCS B opmax:
[ bepeHPOBaHHbIH 3aUeT;
5K3aMeH.

25340



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. [lep>xaBel]. IHAMBH/ya/IbHBIe 3a[jaHus 110 BbICIIel MaTtemaTrke. Y. 1 JIuHeliHast M BeKTOpHast
anre6pa;. BI'TY "BOEHMEX" um. [I. ®. Ycrunora, 2007, 917 3k3.
6. A. I1. Psbyuko, B. B. Bapxaros, B. B. [lepxkaBeL|. IHAuBHyaTbHBIE 3a/jaHus 110 BhICIIel MateMatrke. U. 2 KomriekcHble urcna. BT TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2007, 406 k3.
7. A.II. Psbyuiko, B. B. Bapxaros, B. B. [lep>kaBel]. IHAMBH/ya/IbHBIE 3ajaHus 110 BbIcIIel Matematrke. Y. 3 Psgel. BI'TY "BOEHMEX"
um. [l. ®. Yerunosa, 2007, 371. pec.
8. A. Il. Psbyuko, B. B. Bapxaros, B. B. [lepkaBeL|. IHAuBHAya/TbHBIE 3a/jaHus 110 BhICIIel MateMatrke. U. 2 KomriekcHble urcna. BT TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2007, 351. pec.
9. A. Il. Psibyuko, B. B. Bapxaros, B. B. [lepxasel. Pager. BI'TY "BOEHMEX" um. [. @. YctuHOoBa, 2007, 146 7K3.
10. A. I1. Ps6yuixo, B. B. Bapxaros, B. B. [lepxasel]. UHauBHAYyanbHbIe 3a/jaHust 110 BeIcIel MateMarrke. U. 3 Pagpl. BI'TY "BOEHMEX"
um. [. ®. YeruHoBa, 2007, 129 3k3.
11. A. TI. Psi6y1uiko, B. B. Bapxatos, B. B. [lepkaBel. VIHAuBHyanbHble 3ajaHus N0 Bbicieli MaremaTuke. U. 1 JluHeliHast 1 BeKTOpHast
anrebpa. BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007, 31. pec.
12. A. @. dumnnos. CO60pHUK 3a/au 10 AuddepeHIaIbHBIM ypaBHeHHsIM. VDkeBck: PerynisipHasi M XxaoTH4eckast juHamuka, 2005, 28 k3.
13. B. JI. ®aiiHIIMUAT. . D7ieMeHThI anreOpbl U aHanuTHYeckol reomerpud. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctunoBa, 2015, 182 3k3.
14. B. JI. ®aiiHiumugT. . JuddepeHnyansHoe 1 MHTerpanbHOe HcunciieHne QyHKIuH ogHoro aprymenTa. CI16.: BXB-Iletep6ypr, 2006, 188
9K3.
15. B. JI. ®aiHiumMuAT. . OneMeHTsI anreOpel U aHamMTHYeckoi reomerpun. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoga, 2015, 371. pec.
16. B. JI. ®aitHmmuAT. . JuddepeHLpansHOe ¥ HHTeTpaibHOe HCunciieHre GyHKLuH ogHoro aprymenTa. CI16.: BXB-ITetep6ypr, 2007, 237
9K3.
17. B. JI. ®aitHmmuzr. . Teopust monst. CI16.BI'TY "BOEHMEX" um. [I. ®@. Yctunosa, 2020, 46 k3.
18. B. JI. ®aiiHimuT. . JuddepeHiansHoe U HHTerpanbHOe UCuKc/ieHre QyHKIMH HecKobKux aprymeHToB. CII6.: BXB-Iletep6ypr, 2007,
242 3K3.
19. B. JI. ®aitHmmuzar, I1. M. Bunnuk, A. A. Tapacos. . HauBHyanbHble 3a4aHus 110 AuddepeHI{anbHOMY U UHTerPaJbHOMY UCUHCIEeHUIO
¢yHKLMH HeckosbKuX apryMmenToB. CII6.BI'TY "BOEHMEX" um. [l. @. YctuHoBa, 2010, 371. pec.
20. B. JI. ®aiinmmugr, [1. M. Bunnuk, A. A. Tapacos. . UHAuBYAyansHble 3aiaHus 110 AuddepeHInaIbHOMY U UHTerPalbHOMY UCUHCTIEHHIO
¢yHKLMH HeckonbKuX aprymenToB. CI16.BI'TY "BOEHMEX" um. [l. ®. YctuHoBa, 2010, 174 3K3.
21. B. JI. ®aitnuvuar, I1. M. Bunnuk, Y. B. I'yces. . @yHkimK komiuiekcHoro aprymenTa. CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2013, a11. pec.
22.T. H. Bepman. . C60pHUK 3a/jau 10 Kypcy MaTemMarnueckoro aHanusa. CII6.: IIpodeccus, 2005, 1399 3k3.
23. . T. ITuceMeHHbIN. . KoHCMeKT IeKLuii 1o BbIciIeii MaTteMaTuke . M.: Alipuc-nipecc, 2006, 752 3k3.
24. E. C. BapaHoga, A. A. Bpauyiasckuii, [1. M. Bunnuk. . Pager. CI16.BI'TY "BOEHMEX" um. [. ®@. YcruHosa, 2008, 351. pec.
25. E. C. bapaHoBa, E. A. VcakoBa, A. M. ITonos. . Jluneiinas anre6bpa. CII6.BI'TY "BOEHMEX" um. [l. ®. YctuHoBa, 2015, 371. pec.
26. E. C. BapaHoga, E. A. VcakoBa, A. M. ITomnos. . JIuneiinas anrebpa. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008, 351. pec.
27. E. C. bapaHoBa, E. A. VcakoBa, A. M. ITonos. . JIuneiinas anre6bpa. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015, 64 3K3.
28. E. C. BapaHoga, E. A. WcakoBa, U. C. Hyauep. . JuddepeHipansabie ypasHenus. CI16.BI'TY "BOEHMEX" um. [J. ®. Ycrunoga, 2008,

N

29. laij?.g.e]gépa}losa, I1. M. Bunnuk, C. B. I'apbiauHa. . JubdepenipansHoe ncuncnenue. CI16.5I'TY "BOEHMEX" um. [I. ®. YcTuHOBa,

30. E(.)Océ’ggﬁfsgﬁa, 1. M. Bunnuk, C. B. I'apbiauHa. JuddepenipmansHoe ncurcnenve. CI16.5T'TY "BOEHMEX" uwm. [I. ®. YctuHoga, 2008,

31. glc.a}](;a;pa}losa, T1. M. Bunnuk, T. B. Bunnuk. . MarerpanbHoe ucuucienue. CI16.5I'TY "BOEHMEX" um. [I. ®. Ycrusora, 2012, 221

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

33. I[;IECC Hygzuep, M. C. TTonos, A. A. Tapacos. . @yHKIUH1 HecKonbKKX nepemMeHHbIX. CII6.BI'TY "BOEHMEX" uwm. [I. ®. YcTuHoBa, 2008,
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. I1. I1. YepHycs, I1. I1. YepHycs. . YcToiunBocTs no JIsmyHosy. CII6.: U3g-8o BI'TY "BOEHMEX" um. [I. @. YctuHosa, 2022, 351. pec.
I1. I1. YepHycb, I1. I1. UepHych. . OcHOBBI Teopu yctoitunBocTd. CI16.: V3g-Bo BI'TY "BOEHMEX" um. [I. ®. YctrHOBa, 2022, 129 5K3.
C. B. Pe3nnueHko. . AHanuTHuUecKas reoMeTpus B prMepax U 3afauax. Mocksa: FOpaiit, 2020, 351. pec.
39. 4. C. Byrpos, C. M. Hukonbckuil. . 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 « KnbepieHnHka»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcTOBast aneKTpoHHasi 6ubnuoreka Poccuiickoro $hoHa GyHAaMeHTaIbHBIX UCCIe0BaHU.

WHdopMaLoHHbIe CIIPAaBOYHBIE CHCTEMBI:
1. TexakcnepT — IHpOpMaI[OHHBIN ITOPTa/I TEXHUIECKOTo pery/MpoBaHust: Hopmel, ipaBuita, ctangapTsl PO;

2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[l TOCTog cob6cTBeHHoM reHepauuu BT TY
"BOEHMEX" um. [I. ®. YcTHOBa;

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

5.5. ITporpammHoe obecrieueHue:
He TpebyeTcst.

5.6. IHOpMalLHOHHBIE TEXHOJIOTUH:

B3auMogelicTeure ¢ obyuyarorumucs nocpegcreom DVIOC Moodle BI'TY «BOEHMEX» um. [I.®. YcruHoBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUAII/INHBI

6.1. JIeKLIIOHHbIE 3aHATHS:

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

6.2. IIpakTHUYeCKHe 3aHATHUS:

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

6.3. IIpouee:

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

AnHoTanus pa6oueii mporpaMMsI

ucuummaa BBICIITASI MATEMATUKA sBrsieTcss AUCLMIUIMHON 00s13aTe/IbHOM 4acTH 070Kka 1 mporpaMMbl TIOATOTOBKM ITIO
HanpasneHuto 24.05.01 IIpoekmuposaHue, npou3go0Cmeo U 3SKcnayamayus pakem U pakemHO-KOCMUUECKUX KOMNAeKcos. JCLUIUIMHA
peanusyetcs Ha pakynsTete O EcrectBeHHOHayuHbl BI'TY "BOEHMEX" um. 1.®. YcruHoBa Kadenpoit O6 BBICIIAS MATEMATUKA.

JucuunvHa HatjesieHa Ha GOpMHUpPOBaHHe KomnemeHyuii:
OITK-1 crnoco6GHOCTb TPUMEHSITh eCTeCTBeHHOHAYUHble U OOLeHH)KeHepHble 3HaHHsl, METOJbl MaTeMaTHyeckoro aHajaM3a ¥ MOJE/IMpOBaHMS,
TeOPeTHYeCKOT0 U IKCIIeEPUMEHTA/IbHOTO MCC/IeJOBaHUA /i1 PellleHrs WH)XXeHEePHbBIX 3a7a4 HpOdJeCCHDHaJ'ILHOﬁ [esaTe/IbHOCTH,
OIIK-5 crioco6HOCTh pa3pabarbiBaTh (U3HUECKHE ¥ MaTeMarhyeckKie MOZE/H UCC/Ie[lyeMbIX MPOLIeCCOB, SIBIEHUN 1 0ObEKTOB, OTHOCSILUXCS K
ripoeCCHOHABHOM cdepe AesTeTbHOCTH JJIs1 PellieHNs] NH)KeHePHBIX 3a7iad.

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

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

¢ DJK3aMeH.

OO611ast TPYAOEMKOCTb OCBOEHHUs JUCLIMIUIMHBI cocTasnsier 13 3.e., 468 u. [IporpamMmoit JUCLMIUIMHBI IPeLYCMOTPEHbI JIeKLIMOHHbBIE 3aHSATHUS
(102 u.), mpaxtrueckue 3aHaTHs (136 u.), camocTosiTesibHast pabota cTyzeHTa (230 u).
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TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHWA

PeKoMeH/JAI[UHU M0 0CBOEHUI0 JAUCLUIIMHBI JUISI CTYAeHTa

TIpunoxenue 2
K paboueii nporpaMme JHCHHITHHBI
BBICIIASAI MATEMATHUKA

TpyAOeMKOCTb OCBOEHHsI AWCLMIUIMHBI cocTaBisieT 468 4., w3 Hux 238 4u. ayauTopHBIX 3aHATHH, ¥ 230 9., OTBeAEHHBIX Ha
CaMOCTOsITe/IbHYI0 paboTy CTy/ieHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo quGHOFO BpeMEHH 110 BUJAaM CaMOCTOSITe/TbHON pa6OTLI W pasfiesiaM JUCLUIVIMHBI IIpUBEJ€HbI B

Tabsrie.

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

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

HaunmenoBanue padoTbi

PexkoMeHjiyemas iuTeparypa

TpyaoeMKOCTB,
vac.

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

Pelenue 3az1au Ha TeMy:
"Matpuupbl 1 onpegenureny”

E. C. Bapanoga, E. A. VcakoBa, A. M. [Tomnos. . JIuneitnas aaredpa: CI16.5I'TY "BOEHMEX"
um. [I. ®. YerrHosa, 2008 (1)

[. T. IlncsMeHHBIH. . KOHCIEKT TeKIyii 10 BeICIIel MareMarrke : M.: Aiipuc-nipecc, 2006 (1,

4)

E. C. Bapanoga, E. A. VcakoBa, A. M. [Tomnos. . JIuneitnas aaredpa: CI16.5I'TY "BOEHMEX"

um. [I. ®. YeruHosa, 2015 (1)
A. TI. Ps6y1uko, B. B. Bapxaros, B. B. [lepxasewy. JIuneiinast 1 BektopHas anrebpa: BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2009 (1, 5)

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

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

E. C. bapaHoga, I1. M. BunHuk, C. B. I'apbiauHa. . [IuddepeHipanbHoe ncuucieHue:
CII6.BI'TY "BOEHMEX" um. . ®. YctuHoBa, 2008 (1)
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Pa3paen 2. DyHKIHH OT O{HOH BellleCTBEHHOMH nepeMeHHOi. PelleHne cucTeM JIMHeHHBIX ypaBHeHHUH.

Perienue 3aza4u Ha TeMy
"CBOWCTBa 3/1eMeHTapHbIX
yHKLIMR"

B. JI. ®aitnmmuar. . JuddepenipanbHoe ¥ HHTeTpalbHOe UCUMCIeHHe (yHKLHI OfHOTO
aprymenTa: CII6.: BXB-ITetep6ypr, 2007 (1)
. T. TIncbMenHbId. . KoHcrekT siek1yii 1o Bbiciel MaTematuke : M.: Alipuc-nipecc, 2006 (1,
5)
A. II. Psabymiko, B. B. Bapxaros, B. B. [lepxaBeL|. J/InHeiiHasi 1 BekTopHast anrebpa: BI'TY
"BOEHMEX" um. [I. ®. Ycrunoa, 2009 (2, 5)
B. JI. ®aiiHIIMUAT. . DyieMeHTH! aareOpbl ¥ aHamTHIeckoi reomerpun: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2015 (1)
B. JI. ®aiHIIMUAT. . DyieMeHTH! aarebpbl ¥ aHamTH4eckoi reomerpun: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2015 (1)

Perienue 3az1au 1o Teme:
"CHcTeMbl IMHEHHBIX
ypaBHeHUH"

E. C. Bapanoga, E. A. VcakoBa, A. M. ITonos. . JIuHeiHas anrebpa: CI16.BI'TY "BOEHMEX"
um. [1. ®. Yerunosa, 2015 (2)
E. C. Bapanoga, E. A. VicakoBa, A. M. ITomnos. . JIuHeiHas anre6pa: CI16.5I'TY "BOEHMEX"
um. [1. ®. Yerunosa, 2008 (2)
E. C. Bapanoga, II. M. Bunnuk, C. B. I'apbiHuHa. [lutdepeHipansHoe HCUNCIeHHE:
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoga, 2008 (1)
E. C. Bapanoga, I1. M. Bunnuk, C. B. I'apeiauHa. . JuddepeHipiansHoe HCUUC/IEHHE:
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoga, 2008 (1)
A. II. Pabyuko, B. B. Bapxaros, B. B. [lepxaBer]. IHMBH/ya/IbHBIE 33/JaHHS 110 BBICIIEH
mareMaruke. U. 1 JluHeiiHas ¥ BekTopHast airebpa;: BI'TY "BOEHMEX" um. [I. @. YctuHoBa,
2007 (2, 5)

Wroro no pasgeny 2
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Paspesn 3. Teopus npepenoB. HenpepeiBHbIe GyHKIIH. CHCTeMBbI IHHEHHBIX yPaBHEHHIA.

PelieHue 3aa4 110 TeMe:
"Ipenensr”

B. JI. ®aliHIIMUAT. . DieMeHTbI anrebpbl U aHanuTHYeckoi reomerpun: CII6.BI'TY
"BOEHMEX" um. [I. @. Ycrunosa, 2015 (2)

Pelenue 3a1au Ha TeMy:
"CKassipHOe, BeKTOpPHOE U
CMellaHHOe NIpou3Be/ieHue".

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

3)

E. C. Bapanoga, E. A. VcakoBa, A. M. [Tonos. . JIuneitHas aarebpa: CI16.5I'TY "BOEHMEX"

um. [I. ®. YerrHoBa, 2015 (3)
I". H. BepmaHn. . COopHUK 3ajau 1o Kypcy Maremariyeckoro aHamusa: CII6.: ITpodeccus, 2005
1,2
B. JI. ®aiiHIIMUAT. . DieMeHTbI anrebpbl U aHanuTHYeckoi reomerpun: CII6.BI'TY
"BOEHMEX" um. [I. @. Ycrunosa, 2015 (2)

. T. TIucbmenHbIi. . KoHcrekT siek1yii 1o Bbicluel marematuke : M.: Alipuc-nipecc, 2006 (2,
5)

A. TI. Psibyuiko, B. B. Bapxaros, B. B. [lepxaBeL]. IHAUBHya/IbHbIE 3aJAHUS 110 BbICILIEH
Maremaruke. Y. 1 JIluxeiiHast 1 BektopHas anrebpa: BI' TY "BOEHMEX" um. [I. ®. YcTiHOBa,
2007 (3, 5)

E. C. Bapanoga, E. A. VcakoBa, A. M. ITomnos. . JIuneitnas aaredpa: CI16.5I'TY "BOEHMEX"

um. [I. ®. YeruHoBa, 2015 (3)
E. C. BapaHoga, I1. M. Bunnuk, C. B. I'apbiHuHa. . JuddepeHipanbHoe NCUUCIeHe:
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008 (2)
E. C. BapaHoga, I1. M. Bunnuk, C. B. I'apbiHuHa. . JuddepeHipanbHoe HCUUCIeHe:
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008 (2)
B. JI. ®aiinmmvuaT. . IuddepeHipansHOe U MHTerpaibHOE UCUMC/ieHHe (DYHKLIWE HeCKOTbKUX
aprymenToB: CII6.: BXB-ITetep6ypr, 2007 (2)

14
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A.II. Psbyiiko, B. B. Bapxaros, B. B. [lepxaser. VIHanuBH/yanbHble 3a/iaHus 10 BbICILIEH
Maremartuke. Y. 1 JluHeliHast 1 BektopHas anrebpa;: BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2007 (3, 5)

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

Penlenue 3azau 1o Teme:
"[IpousBogHbIe”

Pelienue 3az1au 1o Teme:
"ITocTpoeHue rpadHKoB"

Pelnlenue 3asau 1o Teme:
"AHanuThueckast reomeTpus”

I'. H. Bepman. . CO0pHUK 3a/jau 1o Kypcy MaTemarndeckoro aHamusa: CII6.: ITpodeccus, 2005
3
A. II. Iloranos. . JIuHeiiHas anrebpa 1 aHaMTHYeCKasi reoMeTpusi: Mocksa: FOpaiir, 2020 (4, 5)
. T. TTucbMenHbIH. . KoHCIeKT eIy 1o BeicLeld MaTematuke : M.: Alipuc-nipecc, 2006 (3, 4,
5,6)
B. JI. ®aiinmmvuat, [1. M. BunHuk, W, B. T'yceB. . @yHKIMM KOMILJIEKCHOTO apryMeHTa:
CII6.BI'TY "BOEHMEX" um. [. ®. YctrHOBa, 2013 (1)
A. H. Kanarnukos, A. I1. Kpuijenko. . AHanutuyeckasi reometpusi: M.: M3g-s0o MI'TY um. H.
3. baymana, 2019 (1, 2, 3)
B. JI. ®aiiHIIMUAT. . DieMeHTbI anrebpbl 1 aHanuTHYeckoii reomerpun: CII6.BI'TY
"BOEHMEX" um. []. ®. YcTrHoBa, 2015 (3)

A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepkaBel]. HAUBHya/IbHbIE 33JAHKS 110 BBICILIEH
maremaruke. U. 1 JIuneliHas u BekTopHas anrebpa;: BI'TY "BOEHMEX" um. [I. @. YctuHOBa,
2007 (3, 4, 6)

C. B. Pe3HnueHko. . AHanuTHUeCKas reoMeTpus B pUMepax M 3ajadax: Mocksa: FOpaiit, 2020
1,2,3)

B. JI. ®aiiHIIMKUAT. . D/ieMeHTsI anrebpel U aHanuTHUecKoi reometpun: CII6.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2015 (3)

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

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

12

12
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Paspen 5. Heonpepie1éHHBII HHTerpaJsl H ero CBOicTBa.

Perienue 3aza4u Ha TeMy:
"HeonpenenéHuelii uHTErpan’

B. JI. ®aitHmmuar. . JuddepenipanbHoe ¥ HHTeTpaJbHOE CUYUCIeHHe (DYHKLHI OfHOTO
aprymenra: CI16.: BXB-ITetep6ypr, 2006 (5)

. T. TIucbMenHbIH. . KoHcreKT s1eK1uii 110 BeicLeld MaTeMaTuke : M.: Alipuc-nipecc, 2006 (7)
E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . Uuterpansraoe ucuncienue: CI16.BI'TY
"BOEHMEX" um. []. ®. YctrHoBa, 2012 (1)

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

I". H. Bepman. . C60pHUK 3a/au 110 KypCy Maremariueckoro anamsa: CI16.: ITpodeccus, 2005
)

A. II. Psbymiko, B. B. Bapxaros, B. B. [lepxaser. VIHaAnBH/yanbHble 3a/IaHus 110 BbICILIEH
Mmaremartuke. U. 2 KomrmiekcHble uncia: BI'TY "BOEHMEX" um. [1. @. Ycrunosa, 2007 (8)
A. II. Psbymiko, B. B. Bapxaros, B. B. [lepxaser. VIHaAnBH/yanbHble 3a/IaHus 110 BbICILIEH

marematuke. U. 2 KomriekcHble uncia: BI'TY "BOEHMEX" um. [I. @. Ycrunosa, 2007 (8)

30
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Pa3zpaen 6. OnpepenéHHbIN MHTErpasl.

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

B. JI. ®aiiHumuar. . JuddepeHipanbHoe v MHTerpaibHOe ucurcieHde GyHKIMNA 0jHOro
aprymenra: CI16.: BXB-ITetep6ypr, 2007 (2)
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”

. T. TTucbMeHHbIH. . KOHCIeKT /1K1y 110 BeiCLeld MaTemMaTuke : M.: Alipuc-nipecc, 2006 (8)
I". H. Bepman. . COOpHUEK 3aau 1o Kypcy Maremarrdeckoro aHammsa: CI16.: ITpodeccus, 2005
6.7)

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

16
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Paspen 7. KpuBo/nHeiiHbIe HHTerpasbl.

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

I poga"

I". H. Bepman. . C60pHUK 3a/au 110 KypCy Maremariueckoro anamisa: CI16.: TTpodeccus, 2005
(13
. T. IlucbMeHHBI. . KOHCIeKT eKmuii 10 BeICIIel MareMarrke : M.: Aiipuc-nipecc, 2006 (12)
E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . IHTerpansHoe ucuncienue: CI16.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2012 (3)

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

A. 1. Psibyuiko, B. B. Bapxaros, B. B. [lepxkaser. Pagei: BI'TY "BOEHMEX" um. []. @.
Ycrunosa, 2007 (14)
A. TI. Psbymko, B. B. Bapxaros, B. B. [lepxaBeL]. IHAMBH/ya/IbHBIE 33JAHHS 110 BbICILEH
maremaruke. Y. 3 Pager: BI'TY "BOEHMEX" um. [. @. YctunoBa, 2007 (14)
E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . IHTerpansHoe ucuncienue: CI16.BI'TY
"BOEHMEX" um. []. ®. YcTuHOBa, 2012 (3)

Wroro no paspeny 7
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Pa3pen 8. Pajpbl.

Pelienue 3aziau Ha TeMy:
"Psanpr"

B. JI. ®aiiHmvuT. . JuddepenipansHoe U MHTerpaJbHOe HCUHCIeHNe (GYHKIWN 0HOTO
aprymenra: CI16.: BXB-ITetep6ypr, 2007 (3)

. T. IInceMenHbIN. . KoHCIeKT s1eK1uii 1o BeICLel MaTemaTHke : M.: Alipuc-nipecc, 2006 (13)
E. C. BapaHoBa, A. A. BpaiytaBckuit, [1. M. Bunnuk. . Pagpr: CI16.5T'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2008 (1, 2, 3)

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

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

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

©

16

15
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Paspen 9. Teopus QyHKIMI HeCKOTBKHX NepeMeHHbIX.

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

B. JI. ®aitHmmuar. . [luddepeHianbHoe U MHTerpaibHOe UCUKC/IeHHe GYHKLUI HECKOTbKIX
aprymenToB: CI16.: BXB-Iletep6ypr, 2007 (1)
I". H. Bepman. . CO0pHUEK 3ajau 1o Kypcy Matemarideckoro aHanusa: CII6.: ITpodeccus, 2005
(10)
S. C. byrpos, C. M. Hukonbckuii. Boiciiias maremaTvka. Briciiasg matemaruka: MockBa:
FOpaiit, 2022 (10)

. T. TIucbMenHbIH. . KoHcreKT s1eK1uii 1o BbicLeld MaTeMaTuke : M.: Alipuc-nipecc, 2006 (9)
W. C. Hyguep, M. C. Ionos, A. A. Tapacos. . ®yHKIH HeCKO/bKuX repementbix: CI16.BTTY
"BOEHMEX" um. [I. ®. YcruHosa, 2008 (1, 2)

A. II. Psbyiiko, B. B. Bapxaros, B. B. [lep>xaser;. VIHanuBHyanbHble 3aiaHus 110 BbICILIEH
maremartuke. . 2 KomniekcHble yrcna: BI'TY "BOEHMEX" um. [I. ©. YctuHosa, 2007 (10)
A. II. Psbyiiko, B. B. Bapxaros, B. B. [lepxxaser}. VIHanuBHyanbHble 3aiaHHs 110 BbICILIEH
maremartuke. . 2 KomniekcHble yrcna: BI'TY "BOEHMEX" um. [I. ©. Ycrunosa, 2007 (10)
B. JI. ®aiinmvuat, I1. M. Bunnnk, A. A. Tapacos. . IHauBHyabHbIe 3aaHUS 110
b depeHIMaTbHOMY ¥ MHTErPalbHOMY MCUYMC/IEHHIO (DYHKLMI HeCKOJIBKUX apryMeHTOB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2010 (1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12)

B. JI. ®aitHmmuat, I1. M. Bunnuk, A. A. Tapacos. . IHAuBUAYa/IbHBIE 33JjaHUS TI0
nuddepeHIIaNbHOMY U HHTErPaIbHOMY HCUMC/IEeHUIO (QyHKINM HeCKOBKIX apryMeHTOB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2010 (1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12)

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

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

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

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

E. C. Bapanoga, E. A. VcakoBa, Y. C. HyzHep. . Auddepenuuanbhbie ypapHenus: CI16.5BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2008 (1, 2, 3)

. T. TTucbMenHbIH. . KoHCIeKT s1eK1ui 110 BeicLel MaTematuke : M.: Alipuc-nipecc, 2006 (10)
I". H. Bepman. . COOpHUEK 3a/au 1o Kypcy MareMarrdeckoro aHammsa: CI16.: ITpodeccus, 2005
(14
I1. I1. YepHycb, I1. I1. UepHyCh. . OcHOBBI Teopun ycroitunBocty: CI16.: Y3a-Bo BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2022 (1, 2)

I1. I1. YepHycs, I1. I1. UepHych. . YcTolunBoCTh 10 JIsmyHoBy: CII6.: V3g-Bo BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2022 (1, 2)

A. II. Psbymiko. HAMBHAyaIbHBIE 3a/jaHus 110 BBICIIeH MateMarrke. U. 4 OreparjioHHOe
ucuncnenue: BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007 (17)

A. I1. Psbymiko. HAMBHAYyaIbHBIE 3a/jaHus 110 BBICIIeH MateMarrke. U. 4 OrieparjioHHOe
ucuncnenue: BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007 (17)

I1. I1. YepHycb, I1. I1. UepHyCh. . OcHOBBI Teopun ycroitunsocty: CI16.: Y3a-Bo BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2022 (1, 2)

A. C. Byrpos, C. M. Hukonbckuid. . Boicinas matemarrika: Mocksa: FOpaiit, 2022 (1)

A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepkaBer]. HAUBHAYa/IbHBIE 33JAHKS 110 BBICILIEH
marematuke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [I. @. Ycrunosa, 2007 (11)
A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepkaBel]. UHAUBHAYa/IbHBIE 33JAHKS 110 BBICILIEH
marematuke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [I. @. Ycrunosa, 2007 (11)
I1. I1. YepHycb, I1. I1. UepHycs. . YcToiuuBocTs 1o JIsmyHosy: CI16.: V3g-so BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2022 (1, 2)

A. ©. Oumunmos. CO60pHUK 3aau 1o griddepeHipanbHbIM ypaBHeHUsM: VDkeBCck: PerynsipHast
U XaoTuueckasi fuHaMmuKa, 2005 (1, 2, 3, 4)

10
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Paspen 11. KpaTHble HHTerpassbl.

Pelienue 3az1au Ha TeMy:
"[ToBepXHOCTHBIEe UHTETpasbl"

PereHyie 3aga4 Ha TeMy:
" [1BO¥iHBIE UHTErpabl"

PelieHye 3a7a4 Ha TeMy:
"TpoliHble HHTErpasIBI"

Pelienue 3az1au Ha TeMy:
"Teopus nons"

I". H. BepmaHn. . COopHUEK 3ajau 1o Kypcy Matemarideckoro aHanusa: CII6.: ITpodeccus, 2005
(12, 13)

B. JI. ®aitHmmuat, I1. M. Bunnuk, A. A. Tapacos. . IHAuBUAYya/IbHBIE 33JjaHUS TI0
muddepeHIIaTbHOMY U HHTErPaIbHOMY HCUMC/IEHUIO (QyHKINM HeCKOBKIX apryMeHTOB!
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2010 (17, 18, 19, 20, 21, 22, 23,24, 25, 26, 27,
28, 31)

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

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

1. C. Byrpos, C. M. Hukonbckuii. Boiciuas MareMaryika. Boicmas maremarrka: Mocksa:
FOpaiit, 2022 (2, 3)

B. JI. ®aiimmvuaT. . IuddepeHpansHoe U MHTerpaibHOe UCUMC/ieHre (DYHKLWI HeCKObKUX
aprymenToB: CII6.: BXB-Iletep6ypr, 2007 (3, 4)

B. JI. ®aiinmmvuar. . Teopus mossi: CII6.BI'TY "BOEHMEX" um. [J. ®. Ycrunoga, 2020 (1, 2)
A. TI. Psbymko, B. B. Bapxaros, B. B. [lepxaBeL]. IHAUBH/ya/IbHBIE 3aJaHHS 110 BbICILEH
maremartuke. U. 3 Paasr: BITY "BOEHMEX" um. /1. @. Yctunosa, 2007 (13, 14, 15)

B. JI. ®aitHmmuat, I1. M. Bunnuk, A. A. Tapacos. . IHAuBUAYya/bHBIE 33JjaHUS TI0
muddepeHIIaTbHOMY U HHTErPaIbHOMY HCUMC/IEHUI0 (QyHKINM HeCKOBKUX apTyMeHTOB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2010 (17, 18, 19, 20, 21, 22, 23,24, 25, 26, 27,
28, 31)
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TIpunoxenue 3
K paboueii nporpaMme JHCHHITHHBI
BBICIIASAI MATEMATHUKA

®OH/] OHEHOYHBIX CPEJICTB

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

e MarHocTHYeckas pabora

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

o muddepeHLPOBAHHbIN 3aueT;

* 9K3aMeH.

Kputepuu onieHuBaHus

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

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

Bonpocsi/3aganus no remam I13

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

MuddepenupoBaHHbIN 3aueT

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

JMuddepenppoBaHHbIi 3aueT

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

JK3aMeH
OrjeHKa "y/|0B/IeTBOPUTENBHO" BBICTAB/ISIETCs, eC/ii HabpaHo oT 51 710 74 6a/uioB B COOTBETCTBHH C TEXHOIOTMUYECKOH KapToit Kypca.
OueHKa "XOpoLIO" BBICTAB/ISIETCS, eC/Td HabpaHo oT 75 10 84 6a/yioB B COOTBETCTBHH C TEXHOIOTMYECKOM KapToil Kypca.

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

Ha 3K3ameHe Bapbupyetcs ot 0 f0 16.

17
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

KYPC

CEMECTP

HaumeHnoBanue pa3fesioB M JUAAKTHYECKHUX eJUHHUL]

BCEI'O

AyauTOpHBIE 3aHATHSA
B KOHTAaKTHOH (opme

BCEI'O
Jlekuuu
IIpakTHueckue
3aHATHSA

CamocTosTe/ bHast
paboTa cTyjeHToB

®opmupyemast
KoMIeTeHMsA, %

OIIK-1

OIIK-5

HAVMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

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

19

12

2]

Bonpocsl/
3a/laHust
T10 TeMaM
113

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

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

10

Bormpocsl/
3a/]aHusT
T10 TeMaM
113

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

99

61 18 43

38

10

10

Bonpocsl/
3a7laHust
T10 TeMaM
I3

Bcero 3a 1 cemecTp

180

102 34 68

78

30

30

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

50

20 8 12

30

10

10

Bonpocsl/
3a7laHust
T10 TeMaM
I3

Paspen 6. OnpefeIéHHBINA HHTETPaL.

40

20 10 10

20

10

10

Bonpocsl/
3a/laHust
T10 TeMaM
113

Paspen 7. KpuBostnHeliHbIe HHTerpasbl.

18

10

10

10

Bonpocsy/
3a7laHust
T10 TeMaM
113

Pa3zgen 8. Pajpl.

36

20 12 8

16

10

10

Borpocsl/
3a/]aHusT
T10 TeMaM
113

Bcero 3a 2 cemecTp

144

68 34 34

76

40

40

Pazpen 9. Teopus GyHKIMI HeCKOJTbKHX MepeMeHHbIX.

28

18 8 10

10

10

10

Borpocsl/
3a/]aHusT
T10 TeMaM
113

Paspen 10. JuddepennuanbHbie ypaBHeHHUs.
Cucremsl guddepeHIHATBHBIX YPaBHEHHH.

52

30 18 12

22

10

10

Bonpocsl/
3a7laHust
T10 TeMaM
I3

Paspen 11. KpaTHble HHTerpaJiel.

64

20 8 12

44

10

10

Bonpocsl/
3a/laHus
T10 TeMaM
113

Bcero 3a 3 cemecTp

144

68 34 34

76

30

30

Bcero no auciuninHe

468

238 102 136

230

100

100

18

25340



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

L 2X—1
lim——=7?
x—0 X

Uemy paBHa o0paTHAS MATPIINA I MATPHITEI (_13 _52)?

Jns xakoii crenensoii GpyHKINN ¥/ HocToAHHA (const.)?

Mansl BekTopsr d = {1; 2; 1}, b={—4 4 —4},¢=1{-2; -4, —2}ud ={-2; 1; 2}. Kakue u3 HIX
ABIAIOTCA OPTOTOHAILHBIMII?

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

TIpu KaKOM 3Ha4eHHI YIJI0BOro Ko3(duuenTa k npAamas y=kr+2 nepoeHIIKyIApHA OpAMOIl x-2y+35=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

19 25340



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

I[JIH OIIPeaeNIeHII] CXOMIIMOCTII MHCIOBOTO psAlia IO IIPI3HAKY ,I[a.ﬂamﬁepa BEIYIICIIASTCA lll I I
n—w (J”
n?+1
tIEMy PaBeH mapaMeTp D 114 moNnoxNTeILHOT0 YHCI0BOI0 pana Zn 1 m

D

Jia OIpedeIeHIId CXOOIMOCTH THIICTIOBOIC pAlda II0 IIPIIBHAKY Komm BrI4ucigeIcs Ipelaei.

2n

- _ " +eoo n?
h‘llxl '.:.'a” =L. quY paBeH nIapaMeTp L 1714 mOMIOKHTEIRHOIO TIICIOBOTO pAaga En:]_ (‘n—“+n3+2)
n

a
i+l
g OIpenaeneHIsd CXOOIIMOCTH YHCIOBOT'0 pAla 10 IIPH3HAKY ,[[a_ﬂamﬁepa BEITIICIIACTCA lll I
n—e (1

n

Uemy paBen apametp D U1 TOTOXUTETHHOTO YHCIOBOTO PAd Y my —

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
TIpn kakoM P 000OIIEHHEIT TapMOHINECKIIT DAL Xy —1 e cxoymTcs?

o dz dz X ;
Haiiti pa3sHoCTh » T g SO Z = arcsinz, y = Vx2+ 1B Touke A (1,V2)
X x v

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

HaiiouTe JacTHEIe pemnenns ypasHeHns (x + 1)dy + y?dx = 0

HaifTi yacTHOe pemerne anddepeRIaTEHOT0 YpapHeHNT y + 2y = 4,
VIORIETROPAIOIIee HaYaTbHOMY yeaoBmwo y(0) = 5

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

20
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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 hepeHITNATEHOe YPaBHeHIIe, 11 KOTOPOro hyHIaMeHTaTbHas
cICTeMa pelleHHit nMeeT BHIL: Y (x) = c;e°%, y,(x) = c,e°*x
Ne 28
BrrunennTe, nepefiad K MINTITHIPIIECKOI clcTeMe KOOPIITHAT, 00heM
2 2
Tapabomnona, OrPaHIIeHHOIO TOBEPXHOCTAMH Z =X + )7, 2 =4
Ne 29
Icmone3ya TeopeMy OCTporpajickoro-Iaycca, BEIMIICINTE TOBEPXHOCTHEI
HHTErpan:
# vzdydz + xzdzdx + xydxdy
S+
Spr(x—22+(y+3)Y2+(z-572%=1
Ne 30

Haiitn JIIBEePTEHONID BEKTOPHOT'O II0/IA

F=¢'i+cosyj+zvk

Bonpocu 3aKpblmoeo muna:

Ne 1
[l.ﬂﬂ KaKoH U3 CJICYIOIIHX (IJYHKHHﬁ 00JacTeIO OINPEACIICHHUA ABJIACTCA HHTCPBaJl (0; +
1 y=2*
2 y =log (1) (x)
2
3 y = arctg(x)
4 y = arcsin(x)
Ne 2
JlaHBI MATPHITEL
A=(1 3 3),
B=(4 9 &)
c=(3 -3 o)
Kaxas cymma He cyvmmectever? VEaskHTe HOMEpD NPaBHIBHOTO OTBETA.
L 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

21



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
3 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(O.'[HIIHeﬂpH]:TMII?
VEKaxknuTe HOMED INPaBINIEHOTO OTEETA.
N —
L. anb
>
2. bué
— =
3 bud
4. dnc
Ne 9
Haiftn Toyxy MakcuMyMma dyexmm y = 2x° — 3x2.
| =06
2 =1
3 x=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 BEITIICTIEHNA TaHHOTO HATerpana: [ (x + 1)e”2*dx. Yka3aT HOMEp IPaBILTEHOTO OTBETA.
ITHTErpHpoOBaHie [10 9aCTAM
1
fudvzuv—fvdu
2 3ameHa NepeMeHHOIl
3 PaznokeHHe Ha claraeMele
4 TToxBeeHIe IO 3HAK M depeHTHana
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

VCTAaHOBITE COOTBETICTBIIE MERIY YIIIaMH, 110 KOTOPBIMII II30KITHHY

i depeHIIIaTEHOIO YPaBHEeHIA ' = xZ+ y2 epeceKaloT HHTerpaJbHbIe
KpIIBBIE

1) 45° 2)30°,3)0°, 4)60°.

N2 +y?=0,B)x? +y2 = L,B)a? +y? = V3, D)x?+y2 = &

Cpen nepediclIeHHBIX AU depeHNIAaNBHEIX ypaBHeHHIT YKaKITe ypaBHeHIIA
B NONHHIX Juddepernnanax

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

Ecin m1oTHOCTE ¥ = x + y + z, TO Macca IHPaMHIJIbI,
OrpaHIYEHHOH KOOPIMHATHBIMH 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 % n
j dxj dyj (x+y+2z)dz
0 0 0

4 4-x —x—y
3 j dx j dy j 4dz
0 0 0

4 4—x 4—x—y
4 J dxj dyj (x +y)dz
0 0 0

CpexHee naTerpaisHoe sHavenne gyakuun 1 (r,0, @) onpenenéroil B
obmactu V:a<r<b,0<0<m 0<@<2m, rae r.0,@ -chepmieckue
KOOpIIHATEI, PABHO

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

]

2r 4 b
L7 do} sin 6d6] Trdr
V 0 0 a

2r T b
3 L7 dof dojTrdr
Vv 0 0 a
127 T, b
4 — [ do|sin” 6d6|Trdr
v 0 0 a
26
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Ne 30

OIIK-5

Ha KakoM I3 PIICYHKOB H300pakeHa 001acTs HHTeTPHPOBAHIIA

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

0y ] i a)

‘VKazaTe HOMep IPaBIIEHOTO OTBETA.

BOnpOCbl OMKpbIMOoO20 muna:

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 11

Ne 12

Ne 13

HafiTe onpeneneHne 9€THON QYHKIIIIL.

Hanpt matprmet A = (1 3 3),

=
[
™

9 6),
c=((3 -3 0.

Yemy paBHa cymma 24+B-C?

1
UeMy paBHA IPOI3BOIHAA QYHKINI V = el

2x —y+z=-1

CKOBKO pellle il IMeeT cIIcTeEMA ABHEHIIT { ?
P P —4x+2y—2z=2

HaifTi IpoI3BOIHYIO CEIBMOTO TOPSIKa IS GYHKIINT ¥ = x° .

BRIYICINTE CKAIAPHOE IPON3BeIeHNe BeKTopoB d = {1; 2; 5} u b= {2; 7; 0}

MafiTe omnpeieneHne TOIKH TT06ATEHOTO MAKCIIMYMAa YHKITIIL.

Haiignre yron MesxIy INIOCKOCTAME X+2y-2z+1=0 u 2x+4y-4z-4=0.

R
“ . " -1
Kaxkas npsAmas sBIAeTCA BepTHKATBHOI acHMITOTOI KpIBoil v = 3 ?
X—

Kakoil Buj IIMeeT KaHOHHYEeCKIle YpaBHeHI IpAMoil, mpoxoameil vepes touky N(7; 0;2) u
o o X -2 z-1
TapaIenbHO IpAMOll — = yT ==

- w
HpII KakoM K HecoOCTReHHBII HHTETpal c 0eCKOHEeIHBIM npeaciaoM _r

dx
cxourca?
1 D)k CXOIHTCA

dx

" w 2
IIpn kakoM K HecOGCTBeHHEI HHTEIpalI OT pa3phIBHOIT GyHKIIH | 1 G2)F pacxojnrca?
xX—.
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Brramcnre HHTETPalI:

f(x—k3)6053xdx

Ne 14
BRITIICTINTe KPIBOTHHEIHEI HATerpan | L xd!l no kpuBoil L: y = 4x oT Toukn A (0, 0) no Touku B (1, 4).
Ne 15
BrrumncnnTe miaomans GUIypel, OraHIMeHHON TITHIAMIL
o
Ne 16
Brr4icinTte 00B€M Tela BpamieHns BoKpyT ocH OX, nm200pax&HHOIT Ha PIICYHKE, OTDAHITIEHHOIT
TIIHIAMH:
Ne 17
Kakas opMyna ABndeTca dopMynoil 1A BeITHcIeHNA At depeHIana IMIHE KPHBOIT 111
napaMeTpHYIecKH 3aJaHHoil QyrKIm?
Ne 18
- - . C
PaIyc cX0IMOCTH CTENIEHHOTO PSIa MOKET OBITh HaiimeH mo gopmyme: R = lim |—=%
k—=+too ICk+1
UeMy paBeH pajmyc CXOIIMOCTII psiia Y pop 10% (x — 1)%7?
Ne 19
Pamryc cXoHMOCTH CTEIEHHOIO pslla MOKeT OBITh HailleH o gpopmyne: R = klil;rn "
—+o0 ICk+1
UeMy paBeH HHTepBall CXOIIMOCTI pana Yjop 107%(x — 1)¥? Kpaepste TOUKI He IPOBEPATE.
Ne 20
Pamryc cXOAHIMOCTH CTEIEHHOIO psAlla MOXKeT OBITE HailleH no gopmyne: R = klil_'l:l Wi
=+ o |Ck
UeMy paBeH HHTePBAI CXOMIMOCTH PAIA Ypep 5 (x — 1)*? KpaeBsle TOUKII He IPOBEPATE.
Ne 21
Haiitn paccTofHne Mexy Opameivi I ul; B R*:
rl {‘Tl = 1+T..T?_ =2 +2T..T3 = 1—?‘..T4 = 2?"} Fg:{xl =1+ T,%X3 = 2+
2T, x3=1—1,x4 = 27}
Ne 22
Haiftu quameTp n- MepHoro Kyba ¢ peGpoMm a
X =[0,a] X ..x[0,a] € R"
kit AN e
n
Ne 23
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K gemy cTpeMuTCA OpeIell HOoCIeI10BaTENBHOCTH roqu[x(”}} C By, Tae

- 1

n—2 2n* -3 1
R R e L B

n

Ne 24

@yHKINA Z = Z(X,y) ollpelenseTcd HeSBHO IOCPE/ICTBOM YPAaBHEHHA

F(u,v,z2)=0, 1tHe u=xy, v=x+y

., dz

Haiiti mponssonuyso ——.
Ne 25 _

HaiixuTe odmee pemeHile QddepeHINanEHOTO ypaBHeHHA Y — 4y = 0
Ne 26

K xaxomy 1nddepeHIIIaTEHOMY YPAaBHEHIKO CBOIITCS cHCTEMa

X =x+y
7 = 2x — ¥y

Ne 27

TIpsamonnHeliHOe IBIDKEHIIe Tella CO CKOPOCTEIO 1?7 IePeMEeHHO0II MacCHl 1 B OTCYICTBHII BHEIIHIIX CIIT

dav dm “

omuckiBaeTcs ypaBHeHeM I1.B. Memepckorom 5 = U, [ACUHEKOTOPAs KOHCTAHTa. Kaxkoii Oyzet

CKOPOCTE Tella depe3 BpeMst, eClH I3BeCTHO, 9T0 B HadansHEIT MoMeHTV(0) = 0, m(0) = mg
Ne 28

3anaHa obnacTe D, KoTopasd ompelelnseTcd HepaBeHCTBAMI x? + y2 < a?; tga <y < tgf Kaxyw

thopMyITy HYKHO HCIIONB20BaTh A OIIpe/IelIeHILs [IIOMIa Il B ITOJIAPHOIT CHCTeMe KOOpIIIHAT.
Ne 29

Brraucinrts

x6+y® 2
xe’ dx, tneD:iy=x%y<1
D

Ne 30

K xaxoMy IBOIIHOMY HHTeTPANy CROINTCSH IOBEPXHOCTHEIIT HHTErpal 2-Tro poaa

ﬁ xdvdz + ydxd=z + (= 2 9)dxdy mo Bepxmeii cropore noBepxEOCTH = = 4/9 —x? —_1-'2 1pi ee
S

MIPOEKTIIPOBAaHN Ha mwiockoeTts XOY ?

Bonpocbl 3aKpbimozo muna:
Ne 1
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Kakas 113 IpHIBeeHHBIX (QYHKIMIT ABIAETCA TIeTHOI?
| sin(x)
2 tg(x)
3 Vx
4 sin?(x)
Ne 2
OnpeenTens MATPIIIET (é ;}) paBeH OIpeNeNNTeNto TOH MATPHIIE:
L. 3(1 2)
3 1
2 4 (1 2)
3 1
3 2(1 3)
2 1
2 2}
4 4 (Q 1
Ne 3
Kaxkas 113 IpHBeIeHHBIX PYHKIII ABIAETCA CTeIeHHO-IOKa3aTenbHOII?
1 y=2t9%
2 y=x
3 y=(e*)?
4 }:gxa
Ne 4
Kaxoii 13 HabopoB 3HaUEHIIT MepeMeHHEIX ABIASTCSA PeIleHIIeM CHCTEMET:
x+y—z=1
x—y+2z=0
x+z=3
VKaxITe HOMep IpaBITBHOTO OTBETA.
1. x=2, y=5, z=8
2. x=1,y=-2,2=3
3. x=5,y=2, z=0
4. x=-2,y=8, z=5
Ne 5
UeMy paBHA IPOH3BOIHAS GVHKIN Y = arctg v x?
. 1
! Y =T
N S
- 1+x 24/x
3 AV
) 1+x
4 y =tgx
Ne 6
N =
BEIMIICINTe CKATIPHOE TIPON3BeieHe BeKTopok d = {1; 2; b} u b = {—2; 7; 0}. VKaxuTe HOMEp
IpaBIIBHOTO OTBETA.
1. 44
2. —4
3. {—=2; 3; 1}
4 12
Ne 7
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IIpomn3BoaHAA Kakoil I3 IpHBeIeHHBIIT HYHKIII HaXoIITca o hopMye

X,
— 3
) {x =acos°t
y=asin®t
—
-
o | | —
2 y= |,\'+\|'x+\fx
\
3 y = (Inx)*
— 2
4 y = arctgt
Ne 8
HaifinTe yroa MeXIy INIOCKOCTAMH X+2y-2z+1=0 1 2x+z-4=0. VKaxKIITe HOMep IpaBHILHOIO OTBETA.
L. 600
2. 300
3. 1809
4. 900
Ne 9
B Kakoii Touke KacaTenpHas K KpHBoii y = 3/x mepnenmkynspra ocu a6ermec?
1 x=0
2 x=1
3 x=-1
=
4 x =V
Ne 10
. . . . [x+y—z=1
HaiiqnTte ypaBHeHIIe IIPAMOIL, 3a1aHHOII IepeceTeHIeM IIIOCKOCTEll X—y+z=3
1 x-1 _y+3 _ z-7
T2 7 "~ -2
A X2yl z
T 17 -1 o
x-2 +1
P
0 1 1
x+1 -1 z+2
g = 2
0 1 1
Ne 11
B - " . COsX
Kakad m3 F(x) gBnAeTca MepBoodpa3zHoil 1ma gyHKImn f(x) = ,m? VKa3aTe HOMEP IPABIITEHOTO
N
0TBETa.
1 F(x) = 2vVsinx
2 F(x) = Vcosx
3 F(x) = sinx+ 2
4 F(x) = x+5sinx
Ne 12
YCTaHOBITEL COOTBETCIBIE MEXKIY OIMpPeleTeHHBIMI HHTETPATaMII I X 3HAUe HHAMIL:
2 3., 3dx, 1 5 . . 0 5
A [/ x*dx; B. [, = B. [ x?sinxdx; T. [ x%dx
1 15 8
L= 2.0, 3.— 4.-
6 4 3
Ne 13
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O0néM Vurypsl, m300paxéHHoll Ha pIICYHKe, HOTy4eHHEII BpaleHHeM QHIYPEI BOKPYT oc OY,

e
©2)] |

=5 | - | 0 I- x !
—_______,a—l —— _)‘: +x—4=0
T :(0,-2)11[ ]
onpenendaeTcsa HHTerpaaom? S 1
VKazaTe HOMep NPaBILIEHOIO OTBETA.
2
L v=r| @-yyay
=2

t

-2
vor| -y
2

4
3. V:nj (4 — x)dx
0
4
4. V=2T{j (4 + x)dx
0
Ne 14 _
- focd
3ameHa nepemeRHOIl X = t*mox 3HakoM uHTerpana | X(\:,::;_fl)l'[pIIBOI[IIT K HHTerpanmy Buza [.
VJ
YKa3aTb HOMep NPaBIUIBHOTO OTBETA.
tdt
1 I[=4| ——
t+1
dt
: I'=|5—7
t2(t+1)
3 ; dt
) t+1
2
4 I=|—=dt
t+1
Ne 15
VKa3aTh BCE 3HAYEHHA X, IPH KOTOPBIX CTEHEHHOI P Jip—q QX" CXOMITCH, €CII M3BECTHO, 4TO €rC
pamIyc cXoIuMocTH R = 2:
1. x=05
2. x=-1
3. x=15
4. x=25
Kpuronnueiinriii nHTETpan _[}J(x + ¥2)dl mo xpuRoit L: y = x? oT ToukH A(0, 0) no Touxu B (2, 4)
npeobpazyeTcs B HHTETPAT:
1 (x + y?)2xdx
L
2
2 f (x + xY)2xdx
0
2
3 f (x + x*)V 1+ x*dx
0
z
4 f (x 4+ xHV1 + 4x2dx
0
Ne 17
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Ne 18

Ne 19

Ne 20

Ne 21

K KakoMy OnpezleTeHHOMY HHTErpaTy OyleT cBeEH KpHBOINHEHEIT IHTerpan |

Kpueoii L: v = x“ ot Toukn A (0, 0) xo Tournu B (2, 4)

, xdy + ydx no

Z
L f xdy + ydx
0
Z
2 f (x + x%)2xdx
0
Z
3 f (2x% + x)dx
0
Z
4 f (2x2 + xHdx
0

Kaxas ¢opmyia sBrgeTcs GopMyIIoil Mg BEMIICcIeHNs mIddepeHIiana I1omam GHUIypEl B MOIAPHOIT
clcTeMe KOOpIHHAT:

1 dS = y(x)dx
1
2 ds = Erz((p)d(p
3 dS = x(y)dy
4 dS = y(t)x'(t)dt

Kaxas dopmyna ABIAeTca dopmMymoil g BeHcIeHNA TuddepeHnnana o0bEéMa Tela BpallleHI BOKPYT
oc OX uryps! 114 TapaMeTpHIecKH 3aJaHHOI QYHKITIH:

dV = my?(x)dx

1

2 dV = mx*(y)dy

3 dV = nx?(t)y'(t)dt
4 dV = ny?(t)x'(t)dt

IIycTe gaH OYVHKINIOHATEHEIT P |
HelIpepHIBHEIX HA MHOXKeCTBe BelllecTBeHHEIX uHcen X. [ Toro, 9To0H (PYHKINOHANEHEI PAIl CXOIIIICS

l. i I b | _ HOCTIEI0BATENEHOCTE (hYHKIII,

PAaBHOMEPHO, He0OXO0IIIMO I TOCTATOYHO, ITOORI MaKOPHPYIONIIIT pA . VIOBTIETBOPAIOITIII

YCIOBHED . CXOOILICA.

VeTaHOBIITE COOTBETCTBIIE VYIBCPMAKIOCHILAMI H BEICKA3BEIBAHIICM.

1

()

+oo
D fa)
n=1

3 Vx eX,Vk =1 |fi,(x)] < ax
+oo

4 Zaﬂ
n=1
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Ha xakoM I3 PICYHKOB 11300pakeHa 0071acTh OIpeIere s GYHKIIII Z =

In(2—x-y)
Vaty
L a v & L.
. ) O e | y j
). EE . P ¥
PSR . R RN S S
o) B r) 1)
Ne 22
- " 2 1 2 2 x? 2
Hafitn z° ., 3Had, 910 d“zZ = ~dx° +—dxdy — —dy
xy X v
1
l —
:}I
2
el —_
2 v
1
3 —
x
2
4 _
y
Ne 23
Kaxas 113 QyHKIHIT ABNAeTCA pelleHNeM 2a1aq Komm  y = %, y(1)=1
VKazaTb HOMep NPaBIUTEHOIO OTRETA.
1 y = x?
2 V=X
3 y=x3
4 yv=2x—1
Ne 24
Cpenn mepedncieHHHX InddepeHNIANEHEX VpaBHEeHHIT VKaKITe ypaBHeHIE C pa3lelTSIONIIIMICS
HepeMeHHEIMI
Ayy +vecosx =10
B)2xyy —y2+x=0
BY(1—x)(y +y) =e™*
]_—‘) Xy "= yl
VKa3aTb HOMED MDABIUTEHOTO OTBETA.
Ne 25
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YERaxITe THI JH(QdepeRIHanbHOro ypapHeHIA (2x + 1) yr +y=x

1 B nonHEIX O depeHInanax

2 JInHeiiHOE

3 OxHopoIHOe

4 C paziengromimMIcs nepeMeHHBIMII

Ne 26
HaiiTi yacTHOe pemeHne Q¢ depeRNNaIbHOIO YpaBHeHHA y + 2y = 4, yIoBIeTBOpAIONIee HadalEHOMY
yenoeuro y(0) =5
1 y=3e"*+2
2 y = P
3 y=e ¥ +4
4 y=2x+5
Ne 27 .
Kaxoe ypaBHeHIe HOTYyINTCA IOCTIe IOHIDKSHIT IOpAaKa Qi epeHINansHOTO YPAaBHeHI ¥ =
(v")2 + y ¢ moMomBIo 3aMeHB ¥ = p ()
‘VKa3aTb HOMep IIPaBILTEHOTO OTBETA.
dp
1 =p*+
p dy prt+y
dp
2 —=p’+
dy pety
dp
3 Sy
p dy pry
. v _p+y
dy p
Ne 28
CocTaBbTe Au¢hepeHIIanbHOe YpaBHEHIe, 111 KoToporo ¢GyHIaMeHTalbHAA ClIicTeMa pellleHHil nMeel
Bt Y1 (X) = 1€, 1, (%) = ce>x
OOGImee pelTeHIe THITHOTO OHOPOIHOTO YpaBHEHHA Y + py + qy = OmmeeT Bux y = C,y,(x) +
C,y,(x) K KakoMy cIIydar CBOINTCSH 3a7ada HaxoxIeHNd QyHKm C; (x) nC,(x) Opu pemeHNN
HEOIHOPOIHOTO YPaBHEHNA y + py + qy = f(X) METOIOM BApHAIIII IPOH3BOTBHEIX IIOCTOAHHEIX?
1 [C1y1+cz y2 =0
iyt Gy, =fx)
- [QJ&"‘CZ y2 =0
=Gy, =fx)
3 [ClJ’1+Cz y2 =0
=Gy, =f(x)
4 [C1y1+Cz y2 =0
Ciyvit Gy, =fx)
Ne 29
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y dz :
HuddepennnaisHoe ypapHeHIe KonedaHmil MOCTa IMeeT BILT a_g +y=a,cos2t+a,sint+
asetcost + a,sin 3 t, e ay, @, az, a4 HEKOTOPHIE KOMIOHEHTE! HAIPY3KIL KaKy0 KOMIIOHEHTY

HYAKHO IICKIHOYIHTD T1008I 1130€KaTh peBOHcha’.’

1 a; =0
2 a1=0
3 Q3=0
4 a,=10

Ne 30
II3pecTHBI KOPHH XapaKTepHCTIIeCKOro ypaBHeHHa A; = 1,1, = 3xakomy

JNHeHHOMY 0JHOpPOIHOMY AnddepeHINATEHOMY YPAaBHEHIIIO OHI

COOTBETCIBYHOT!

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

36



