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PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
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1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI
Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

OIIK-1 — CriocobeH NpUMeHsITh eCTeCTBeHHOHAyUHble U ODIenHKeHepHbIe 3HaHWs, METO[bI MAaTeMaTHUeCKOTO aHa/M3a U MOAETUPOBAHUS,
TEOPeTUUeCKOT0 1 3KCTIepUMeHTaIbHOTO UCC/Ie/jOBaHus B TIPO(eCCHOHATLHON AesITeNTbHOCTH

OIIK.[I-1 — CriocobeH aHanu3upoBaTh 3afaud MpPoQecCHOHaNbHOM /eATeNEHOCTH Ha OCHOBE IOJIOXKEHHUH, 3aKOHOB M METOf0B B obiactu
€CTeCTBeHHBIX HayK U MaTeMaTUKU

OIK.[1-2 — CnocobeH ¢opMy1ipoBaTh 3afadd MpodecCHOHaNbHON /leITeNbHOCTH Ha OCHOBE 3HAHWH, TPO(QWILHBIX pa3ZesoB
MaTeMaTHueCcKUX 1 eCTeCTBeHHOHAYYHBIX JUCLUIUIAH (MOZyIeit)

DOPMHPOBAHHIO KOMITETEHLIMH CITY)KUT JOCTIDKEHHE CJIeYIOLIMX Pe3y/IbTaToB 06pa3oBaHus:
OIIK-1

3HAHUA:

B obacTy MaTeMaTHueCKOro aHaiusa:

OCHOBHBIE TOJI’KEHWs] TeOpHH (YHKIMM OfHOW IlepeMeHHOW: IIpefiel, HEIPephIBHOCTh, A depeHIaibHOe HMCUHMC/IEHHe U ero
reoMeTpryecKue NMpunokeHus. OCHOBHbIE IOJIOXKEHHs] TEOPHU MHTErPaJbHOTO MCUNC/IeHUs (QYHKLUHA OHOI NepeMeHHOH: HeollpeZe/éHHbIN,
ompe/ie/I€HHbIA ¥ HECOOCTBEHHbBIM HHTErpasbl, OCHOBHBIE TEOPEMBbI WHTETPaJbHOrO WMCUMC/IEHHs, TPHIOKEHWS! OMpPEeeéHHOr0 WHTerpasa.
OCHOBHBIE TI0/IO’KEHUSI TEOPUM UMCJIOBBIX, CTENEHHbIX M (DYHKLMOHA/BHBIX psifioB. OCHOBHbIE IOJIOKEHUsT TeOpUM (YHKLMH HeCKONbKHX
repeMeHHbIX (TIpefies, HelpephIBHOCTD, AW depeHIHanbHOe UCUKMC/IEHHE ¥ er0 reOMeTpUUYecKHe TPUIOXKEHHsl, HeCOOCTBeHHbIe MHTErpasisl,
5KCTPEMYMBI, 3/1eMeHThI (PYHKLJMOHA/TIbHOTO aHa/IM3a, KpaTHble MHTErpasbl); CKa/sipHble U BEKTOPHbIe Mojs, AuddepeHLanbHble 1 BEKTOPHbIE
orepaTopsl B BeKTOPHOM aHa/M3e, HHTerpasbHble TeOpeMbl.

B obnacTu iHeiiHOM anre6phi:

MaTpHL{bl; ONPeAeNUTeNM; MaTpHYHas ajarebpa; UCC/IefOBaHHe M pelLleHHe CHCTeM JIMHEHHbIX anrebpanvyecKux ypaBHEHHH; JMHeHHbIe
NpocTpaHcTBa, 6a3uc; eBK/IWOBBI NPOCTPAHCTBA, OPTOTOHA/IBbHBIA 0asuc; JIMHeiHbIe OIepaTopbl, COOCTBEHHbIE 3HAaueHWst M COOCTBEHHbIE
BEKTODBI OTIepaTopa; KBaZpaTnuHble GOpMBL.

B obacTy aHa/IMTHUeCKON reOMeTpUU:

BeKTOpHas anrebpa, npeobpasoBaHHe KOOPAWHAT; MPsIMbIe Ha IVIOCKOCTH; IIOCKOCTh U TIPsSIMast B TIPOCTPAHCTBE; KPHUBbBIE 1 [TOBEPXHOCTH
BTOPOr0 MOpsi/IKa; MapaMeTpUYecKoe 3ajjlaHue JIMHUKA W TOBEPXHOCTe; MojspHas CHCTeMa KOOPAMHAT Ha IUIOCKOCTH; LWIMHAPUYecKHe U
cdepuueckre CUCTeMbI KOODAWUHAT B TIPOCTPAHCTBE.

B obnactu Teopuu AuddepeHanbHbIX YPaBHEHUI:

[OCTAHOBKA 3a/iay, MPHBOASIIMX K OOBIKHOBEHHBIM [uddepeHIaIbHbIM YPaBHEHHSM U CHUcTeMaM AnddepeHIHaibHbIX ypaBHEHHUH;
YC/IOBUSI CyLIECTBOBAaHMSI W €IWHCTBEHHOCTH pellleHust 3ajaud  Komm a1 opHoro AudepeHLMasbHOTO  ypaBHEHHMs M CUCTEM
AuddepeHLIMaTbHBIX YpaBHEHUH;

YMeHus:

B ofsacty MaTemMaTHuecKoro aHaamsa:

MPOM3BOAUTh ONEpaLiiy Haj, MHOXXeCTBaMH; HAaXOJWUTb TOUHble M BePXHHe W HIDKHHME I'PAHMULIbl OrPaHUYEHHBIX MHOXKECTB; BBIUMC/IAThH
ripegenbl GYHKLUH U 110C/Ie0BaTelbHOCTel; BEIUUC/ISTE POU3BOHEIE U fuddepeHimans! roboro nopsigka GyHKLWH, 3aaHHBIX SIBHO, HESIBHO
1 NapaMeTPUYecKy; HaxOAWUTb ypPaBHEHMs! KacaTe/bHbIX M HOPMaseil K IJIOCKMM KPMBBIM; IPOBOAWTDH IOJIHOE HCC/Ie/JOBaHHE U TOCTPOeHHe
rpa¢ukoB (YHKIMI OAHOW MepeMeHHOW; Mosydarh pasiokeHus: (yHkumii no dopmyne Teiinopa M HCHOIB30BaTh MX ISl TTPHOMMKEHHBIX
BBIUMC/IEHUH; pellaTh 3a/la4i Ha SKCTPeMyM (YHKLH; BBIYUC/IATL Heompe/ie/IEHHbIE U OTpe/ie/IEHHbIe MHTeTPasbl (YHKLIMHM Of{HOM NepeMeHHOI;
[POBOAUTH pa3/iokeHHWe (QYHKLUI B CTENeHHbIE Psi/ibl, UCIIO/b30BaTh IOTyYeHHbIE PA3/IOKEHUsT Ji/isi TIPUO/IKEHHBIX BBIYMC/IEHHH 3HAaYeHHH
(byHKLMY, eé MPOM3BOJHBIX M MHTErPA/oB; HAXOAWUTb CYMMBbl DSZIOB; BBIYUC/IATH Ipefesibl (DyHKLMHA HECKOJBbKMX IepeMEHHbIX; BBIYUC/SATh
ripoun3BozHbIe 1 grddepeHLpans 1r060ro nopszaka GyHKLHH, 3aaHHBIX SIBHO, HESIBHO W ITapaMeTPHUeCKH; HAXOAWUTh YPABHEHHs KacaTe/bHbIX U
HOPMaJIbHBIX I/IOCKOCTeH K IPOCTPAaHCTBEHHBIM KPUBBIM, KacaTe/IbHbIX IJIOCKOCTel 1 HOpMaJleil K OBEPXHOCTSIM;

B obactut mHerHOH anreGpsi:

MPOM3BOAUTL OTepaLy Haji MaTpHULiaMU; HaXOAWTb OOpaTHYHO MaTpHLly, PaHT MAaTpULbl; pellaTh MAaTpPUUHble YPAaBHEHUsl; TIPOBOJUTH
WCC/IEIOBaHNE CHCTEMBI JIMHEWHBIX anrebpanvyecKux ypaBHEHHI Ha COBMECTHOCTh C MOMOLIbI0 TeopeMmbl Kponekepa-Karesmm; HaxoguTs
pellieHHe KBa/JpaTHOW HeOHOPOAHOW CHCTeMbI ajrebpanuecKyX JIMHEHHBIX YpaBHEHHH ¢ iomolbto popmyn Kpamepa.

B ob1acTy aHa/IMTHYeCKON reOMeTpUH:

CTPOUTb KpUBbIE U NOBEPXHOCTH BTOPOTO NOPsiZIKa, NapaMeTpUuecKy 3aJlaHHble JTMHUM U TIOBEPXHOCTH, KPUBbIE B TIOJISIPHOM CHCTeMe
KOOpZWHAT.

B obnactu Teopuu AuddepeHanbHbIX YPaBHEHUI:

HaxoAuTh obIjee W yacTHoe perueHus AuddepeHInaabHOr0 YpaBHeHHst U CUCTeM AU pepeHIfaNbHbIX ypaBHEHNH; HaXOAUTh 0CO0bIe
TOUKHU U 0COObIe pellleHNs; TOHWKATh NOPAAOK AU(depeHLMaIbHOrO YpaBHEH S,

HABbIKU:

OBnajieTb OCHOBHBIMM ~MaTeMaTHM4YeCKUMH (opMysnamu, MeTodamMud M crocobamMM WX TpUMeHeHWs [UIs  pelleHds 3ajad
€CTeCTBeHHOHAYYHBIX U TEXHUYeCKUX JUCLIAILIVH.

OIIK./I-1

3HAHUA:

B obnactu iHeiiHOM anre6phi:

KBaJjpaTvyHble (OPMBI, X TIPUMeHeHNe A IPUBeZieHNs] YpaBHeH!H KPUBBIX U MOBEPXHOCTeH K KaHOHMYeCKOMY BH/Y U IS DelleHus
3a/]a4 Ha 9KCTPeMyMbl (PYHKLIMM HECKOJIbKUX IepeMEHHBIX.

B ob1acTi aHa/IMTHYECKON reOMeTpUH:

BeKTOpHas anrebpa, npeobpasoBaHue KOOPAWHAT; NpsIMble Ha IIOCKOCTH; IVIOCKOCTh U TIPsIMast B IIPOCTPAHCTBe; KPUBbIE 1 TOBEPXHOCTH
BTOPOTO MOPSiZiKa; NapaMeTpHUecKoe 3aflaHye JIMHUN M TI0BEePXHOCTel; MOJsIpHas CHUCTeMa KOODAMHAT Ha IUIOCKOCTH; LWIMH/PUYEeCKHe U
cpeprueckyie CUCTEMbI KOOPAHHAT B POCTPAHCTBE.

B o6actu Teopun AnddepeHInanbHbIX ypaBHEHUI:

Haya/lbHBIX YCIOBUM U pelleHui AuddepeHLMaIbHbIX YpaBHeHHH; Haubosiee yacTo BCTpevaroiuecs guddepeHLpanbHble ypaBHeHus (C
Pa3ZesSIIOIIMMUCS TTIepeMeHHbIMY, OJHOPOJHBIe, JHHEeHHble, B MNOMHBIX AuddepeHnranax); ypaBHeHHS! BBLICIIMX MOPSKOB, J[OIMyCKArOIIye
TIOHWKEHUe TIOPsi/Ka; JIMHelHble AuddepeHIMaibHble ypaBHEHNs! BBICIIMX TOPSZIKOB, OCTPOEHHe UX 00Iero perueHus; GU3NUeCKU CMBICT
PEIlIeHH OfIHOPOHOTO ¥ HEOJHOPOAHOTO AubdepeHIuaNbHbIX YPaBHeHHH C TIOCTOSIHHBIME Ko3(duipieHTaMu (CBOOOJHBIE ¥ BBIHYXK/EHHbIE
KosiebaHMs1); TTOCTAHOBKA KpaeBbIX 3a/jau, FPaHMYHBIX ycnoBui. CucTeMbl AuddepeHIMaIbHbIX YPaBHEHUI B KaHOHUUECKOH M HOPMasbHOM
(opme, MaTpHUUHas 3alMCh CHCTEMBI; CBsI3b CHUCTeMbI AnddepeHINaIbHBIX YPaBHeHHH B HOPMaJbHOM ¢opme ¢ ofHUM AuddepeHI{anbHEIM
ypaBHEHHEM — Oro TNOpsifiKa; JUHelHHble CUCTeMbI JuddepeHIMaIbHbIX YpaBHEHNH; OfHOPOZHbIE JIMHEHHbIe CUCTEMBI; JIMHEHOe MPOCTPAHCTBO
peleHui, QyHAaMeHTa/bHAsi CHCTeMa pellleHHMH KakK 0a3uC IPOCTpaHCTBA pelIeHHH; MeTof Oisiepa IOCTPOEHMSI OOIero perieHust OJist
OZIHOPOZHOM CcUCTeMbI AuddepeHIHaIbHBIX YPaBHEHHUH C MOCTOSHHBIMU KO3 GULIMeHTaMK; TeopeMa O CTPYKType OOLIero pelueHust TMHeHHON
HEeOJHOPOAHOM cucreMbl [uddepeHIaNnbHBIX ypaBHEHWH, MeTOJ, BapHAl[MM IIPOM3BOJIBHBIX IOCTOSIHHBIX M METOJ, HeONpefe/éHHbIX
K03((ULIMEHTOB pelleHust CUCTeM; YCTOMUYMBOCTL pellleHus AuddepeHINanbHOr0 ypaBHeHus], OnpeiesieHne U UCC/Ie/jOBaHNe Ha yCTONUMBOCTD
TPUBUA/IBHOTO PeIIeHNs OFIHOPOJHON CHUCTEMBI, CBSI3b C KOPHSIMU XapaKTePHCTHUECKOTO YPaBHEHMsT;

YMeHus:

B ofsacty MaTemMaTHueCcKoro aHaamsa:

BBIUMC/IATD JUIMHBI YT, IUIOLIA/M TJIOCKUX 00sacTeld, 0ObEMBI M MOBEPXHOCTH TeJl BpaLlieHUsI C TIOMOLLBIO OTpe/ie/IEHHOrO MHTerpasna;
WCCIIEI0BATh HA CXOAMMOCTH U BBIYHCIISITH HECOOCTBEHHbIE MHTErpajbl MEPBOT0 W BTOPOTO POJA; HAXOAWUTH MACCy, CTaTHYeCKHe MOMEHTHI,
KOOP/MHAThI LIeHTPa Macc IUIOCKMX (UIyp; MOJyuyaTh pasiokeHWs: GyHKLMI 1o dopmyne Teiiiopa M MCIO/NB30BaTh UX YISl IPHOIVKEHHBIX
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BBIUMC/IEHUH; pellaTh 33faud Ha HSKCTPEMyM M Ha YC/IOBHBIM SKCTpeMyM (YHKIMM HeCKOJbKHX IepeMeHHBIX; BBIUUC/ATh KpaTHble U
TIOBEPXHOCTHBIE MHTETPaJIbl;

B obactut mMHelHOH anreGpsi:

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

B obnacTy aHa/IMTHYeCKOM reOMeTpUH:

CTPOUTH KpUBBIE U IIOBEPXHOCTH BTOPOTO IOPSZKA, apaMeTPUUeCcKH 3a/laHHble JIMHUM U [TOBEPXHOCTH, KPHBbIE B MOJISIPHOW CHCTeMe
KOOP/IMHaT.

B obtactu Teopun AnddepeHinanbHbIX ypaBHEHHUI:

CcTpouTh 00lllee pellleHHe JIMHEHHOrO OfHOPOAHOrO AW(GepeHINaNbHOTO YpaBHEHUs M CUCTEM JIMHEMHBIX — OfHOPOAHBIX
nubdepeHIanbHBIX YpaBHEHUH; IPUMEHSATh METO/, BAPHALIMK TTPOM3BOIbHBIX MIOCTOSHHBIX M METOZ, 10700pa YaCTHBIX PeLIeHUH JIs THHEeHHBIX
HeOoZ{HOPOZHBIX i depeHIManbHbIX YPaBHEHHH;

HaBbIKU:

OBna/ieTb MeToJaMH pelleHHs 3a/jau, COCTAB/ISIOLINX OCHOBY NHKEHEPHO-KOHCTPYKTOPCKOM NMPaKTHKH.

OIIK.JI-2

3HAHUA:

B ob1acTi MaTeMaTHueCcKoro aHaiusa:

OCHOBHbIE TIOJIOKEHHS] TEOPHM (YHKLMH OffHOM IepeMeHHO: Ipefies, HeNpepelBHOCTb, AuddepeHIMaNbHOe WCYUCIEHHE U ero
reoMeTpHUecKre NpHIoKeHHs.. OCHOBHBIE IIOJIOKEHUSI TeOPUM WHTEerpajbHOTO WCUYUCIeHUs! (YHKIMII OfHOW NepeMeHHOI: Heompefie/eHHbIH,
ompe/ie/IEHHBI 1 HeCOOCTBEHHBI WHTerpasbl, OCHOBHblE TeOpeMbl WHTETPaJbHOIO MCUYMC/IEHUs], TPUIOKEHWs! OMNpeJeléHHOr0 MHTerpasa.
OCHOBHBIE TIOJIOKEHUSI TEOPUM UHC/IOBBLIX, CTEMEHHBIX M (PYHKIMOHANBHBIX PsifioB. OCHOBHBIE TIOJIOKEHUSI TEOPUH (YHKIMI HeCKOJIbKUX
repeMeHHBIX (TIpejief, HeTpepbIBHOCTh, AWddepeHIManbHOe UCUKUC/IEHHe W ero reOMeTpUuecKHe TPUIOXKeHHsl, HecOOCTBEHHble MUHTErparibl,
5KCTPEMYMBI, 3/IeMeHTh! (PYHKI[MOHA/IIBHOTO aHa/IM3a, KpaTHble MHTErpajbl); CKaIspHbIe ¥ BeKTOPHBbIe N0y, JuddepeHIanbHble U BeKTOPHbIe
oreparopbl B BEKTODHOM aHajIi3e, HHTerpajibHble TeOPeMBI.

B obactut mMHelHOH anreGpsi:

MaTpUL{bl; ONpeAe/NUTeNN; MaTpHYHas aiarebpa; Mccie/joBaHHe M pellleHHe CUCTeM JIMHEHHbIX anrebpanvyecKux ypaBHEHWH; JIMHelHble
rpocTpaHcTBa, 6a3uc; eBK/INJOBBI MPOCTPAHCTBA, OPTOrOHA/MbHBIA 0asuc; JIMHeiHbIe OrepaTopbl, COOCTBEHHbIE 3HAueHHsi M COOCTBEHHbIE
BEKTOpbI OIlepaTopa; KBa/|paTUuHble (pOPMBI.

B ob1acTi aHa/IMTHYECKOH reOMeTpUH:

BeKTOpHas anrebpa, npeobpasoBaHHe KOOPAWHAT; NMpsIMble Ha MJIOCKOCTH; TVIOCKOCTh U TIPsSiMast B TIPOCTPAHCTBe; KPUBbIE ¥ TIOBEPXHOCTH
BTOPOrO MOPSiZiKa; NapaMeTpHUecKoe 3aflaHye JIMHUM M II0BEPXHOCTel; MOJsIPHAas CHUCTeMa KOODAWHAT Ha IIOCKOCTH; LWIMH/PUUYEeCKHe U
cpeprueckrie CUCTEMbI KOOPAWHAT B IPOCTPAHCTBE.

B obactu Teopuu AnddepeHInanbHbIX ypaBHEHHUI:

MOCTAHOBKA 3a/iay, NMPHUBOJSAIIMX K OOBIKHOBEHHBIM Ju(depeHIMaTbHbIM YPaBHEHUSAM M CHUCTeMaM AW{depeHIUaIbHbIX ypaBHEHUH;
yCIOBUSI CYL|eCTBOBAaHMSI U e[WHCTBEHHOCTH pelleHus 3afaun Komm g ofgHoro auddepeHINaNbHOTO ypaBHEHHWST M CHCTEM
nudbepeHLaNbHBIX YPaBHEHUIH;

YMeHus:

B obnacTy MaTeMaTHueCKOro aHaiusa:

MIPOM3BOAXTD OIEepaljuyl Haj, MHO)KeCTBAMM; HAXOJUTh TOUHbIe U BepXHHe U HIDKHME T'DaHULbl OrPAHMYEHHBIX MHOXKECTB; BBIUHC/IATH
nipeZiesibl QYHKLIMK ¥ MOC/Ie/[0BaTe/IbHOCTEH; BBIYUCATE NPOU3BOAHBIE U AuddepeHIabl mo6oro nopsijka (pyHKLUH, 3a[JaHHbIX SBHO, HESIBHO
Y TapaMeTPUUeCcKH; HaXOAUTh ypaBHEHHs KacaTelbHBIX M HOpMasell K IVIOCKUM KDHBBIM; IIPOBOAWTB IOHOE HCC/IeA0BaHHe U IIOCTPOEeHHe
rpavKoB (YHKILMII OAHOW TepeMeHHOW; INosydarTh pasioxeHus: (yHKUMi no ¢opmyne Teiisopa M WCHOIB30BaTh UX ISt PHOMVKEHHBIX
BBIUMC/IEHUH; PelllaTh 33/jauil Ha SKCTpeMyM (PYHKLIMI; BEIUUC/ISITH Heollpee/IéHHbIe U OIpe/ie/IéHHble HHTerpabl (GyHKIUY OfHOU ITepeMeHHOIH;
MIPOBOAUTB Pa3/ioKeHHe (YHKLMI B CTeNeHHbIe Psi/ibl, UCIO/Ib30BaTh IOTyYeHHble PAa3/IOKeHUs Jiisi TIPUO/IVKEHHBIX BBIYUC/IEHHUH 3HaYeHUH
(GyHKIMY, eé MPOM3BOAHBIX M HHTErpPajioB; HAXOAUTh CYMMbI PsifJOB; BBIUWC/ATH Ipefernbl (YHKIMIT HeCKOIBKUX INepeMeHHbBIX; BBIUHUC/STh
TIpOM3BO/HbBIE U AuiddepeHLabl 1r060ro NopszKa (GyHKLM, 3alaHHbIX SIBHO, HESIBHO U NTapaMeTpUueCcKH; HaXO/UTh YPaBHEHMs! KacaTe/bHbIX U
HOPMAJIbHBIX TUIOCKOCTeH K IPOCTPAHCTBEHHBIM KPUBBIM, KacaTe/IbHBIX IJIOCKOCTel 1 HOpMaslel K IOBepXHOCTSM;

B obnacTtu iMHeHOM anre6ph:

MPOM3BOAMTL OTepaliiy HaJ MaTpHULiAMH; HaXOAWTh 0OpAaTHYHO MaTpHIly, PaHT MAaTpHL{bl; pellaTb MAaTPUUHble YPAaBHEHUs; TIPOBOJUTH
WCCIIefIOBaHNE CUCTEMBbl JIMHEWHBIX anrebpalyecKuX ypaBHEHHWH Ha COBMECTHOCTb C TMOMOLIbIO TeopeMbl KpoHekepa-Karemm; HaxoauTb
pellieHIe KBajipaTHOW HEOJHOPO/JHOM CHCTEMBI ajire0panyecKux JTMHEeHHBIX ypaBHeHHi ¢ moMoIbio hopmyn Kpamepa.

B obnacTy aHa/IMTHYeCKOM reOMeTpUr:

CTPOUTH KpUBBIE U IIOBEPXHOCTH BTOPOTO IOPSZKA, apaMeTPUUeCKH 3a/laHHble JIMHUM U [IOBEPXHOCTH, KPHBbIE B IMOJISIPHOW CHCTeMe
KOOP/IMHaT.

B obtactu Teopuu AnddepeHInanbHbIX ypaBHEHHUI:

HaxoJuThb 00lljee W yacTHOe perueHust AUddepeHIMaTbHOrO ypaBHeHUsI U cUcTeM AudepeHIaNbHbIX ypaBHEHUH; HaXOAUTb 0COOble
TOUKH U 0COObIe pellieHust; TOHWKATh NOPSAOK AuddepeHLnaIbHOr0 ypaBHe NS,

HABbIKU:

OBrnajieTb OCHOBHBIMM ~MaTeMaTH4YeCKUMH (opMmysramu, MeTodamd M crocobamu WX TMpUMeHeHWs [Jiss  pelleHds 3a7ad
€CTeCTBEHHOHAyYHbIX M TEXHUYECKUX JAUCLIUIIIMH.
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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
Hartpas/eHuto 09.03.01 HHgopmamuka u 8biMucAumenbHAask meXHUKd.

Copiep>kaHue JUCHUIUIAHBI SIB/ISIETCS JIOTHUECKUM TIPOZAO/DKEHHEM COZiep’KaHMs HIKOJIBHBIX KypCOB U CIIY)KUT OCHOBOH Z/IsI OCBOEHHSI
muciunis: PSIBI ®YPBE, OINEPAIIMOHHOE MCUMC/IEHUE M TEOPHUSI ®YHKIWI KOMIUIEKCHOM IMEPEMEHHOM,
OU3BNYECKUE OCHOBBbI MHMKPOSJIEKTPOHHMKHW, OCHOBbI COBPEMEHHBIX PAJMOS/IEKTPOHHBIX CHCTEM,
TEOPHSI BEPOSITHOCTEM M HAUYAJIA MATEMATHUYECKOWN CTATUCTHKHW, 3JIEKTPOHHKA, MATEMATUYECKUE
METOJAbI B 3KOHOMHMKE UM YIIPABJIEHUU, OIITUMAJIBHOE YIIPABJIEHUE, OCHOBbI TEOPHUHN YIIPAB/IEHNS],

TEOPUS IPUHATUSA PEIIIEHU
TpeboBaHUsI K YPOBHIO IOJTOTOBKM OOyUaroOIIMXCsS U TpefiBapUTe/bHblEe KOMIIETEHIMH orpefiesieHbl PeiepaqbHbIM TOCYapCTBEHHBIM

o6pa3oBare/bHBIM CTaHAPTOM CpefHero obiiero 06pa3oBaHusl.



3. CTPYKTYPA 1 COJAEPXAHUME TV CITUIT/INHBI

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

3.1. CopepxaHue (AUAAKTHKA) AUCLUIUIMHBI

KYPC

CEMECTP

HawnmeHoBaHHe pa3jie/ioB H INJAKTHUYECKHX e/[HHHIY

BCEI'O

AyAMTOpHBIE 3aHATHS
B KOHTaKTHOH dopme

BCEI'o

Jlekuun

TIpakTHYecKne
3aHATHSA

CamocTosTeIbHAS
pabora cTyAenTOB

Dopmupyemas
KommeTeHus, %

OINIK-1

ONK.J-1

OIIK.J[-2

Pazpen 1. DIleMeHTHI MaTeMaTHYECKOH JIOTHKH H TeOPHH MHOXKeCTB. BelecTseHHbIe
uHcaa. Marpunpl. 1. MateMaTHyeckast TorMKa: BRICKasbIBaHHe, NIPE/INKAT, MHOXeCTBO
MCTMHHOCTH MPe/IUKaTa, TOK/eCTBO, TOTHYeCKHe OnepaljuH, C/le/loBaHHe, PABHOCH/TbHOCTD,
KBaHTOP BCOBUIHOCTH, KBAHTOP CYILIeCTBOBaHHS, KOHTPNIpHMep, hopMy/a anreGpbl IOTHKH,
TaBTO/IOrMs, 060611eHHs 3aKOHOB Jle MopraHa, J0CTaTouHOe yC/IoBHe, HeoGXoMMoe yCloBHe,

¥ [IOCTAaTouHOE yC/IOBHE, TeOPeMa, /IeMMa, C/IefiCTBHe, Orpe/ieieHHe, B3aHMHO
o6parHbie 1 B3aMHO MPOTHBOTIO/IOXKHbIE TEOPEMbI, METO/| MAaTeMATHYeCKOH HHAYKLMH.
HaryparibHble, 1e/bie, paljoHa/ibHble YHC/ia. BelecTBeHHbIe YMC/Ia K MX OCHOBHBIE CBOMCTBA.
TpeyjcTaBieHye JeCTBATENILHOTO UKCIA B BHje GeCKOHeUHO# JecsTuHoit 4pobu. Teopus
MHOXECTB: MHOXECTBO, PABHEIE MHOXKECTBA, TBA, OCHOBHBIE Hajy
MHOXeCTBaMH, JHarpamMMbl Diiiepa-BeHHa, ieKapToBO NPOH3Be/ieHHe, KOHEUHOE, CYETHOR i
HeCcuETHOE MHOXECTBO, YTIOPsiJ0ueHHbIe MHOXeCTBA. UHC/IOBEIE MHOXKECTBA: OKPECTHOCTH,
TPOMEXKYTKH, OTKPBITIE i 3aMKHYThle MHOXECTBA, TIPe/e/TbHbIE M H30/THPOBAHHEIE TOUKH,
MUHMMA/bHEI M MAKCHMA/TbHBII 371eMeHT, TOUHbIE HWKHSS M BePXHsis rpani. 2. AGCTpaKTHOe
MHeliHOE NPOCTPAHCTBO. AKCHOMBI 1 OCHOBHbIE C/Ie/ICTBHA 13 HUX. TTpHMepbI KOHKDETHBIX
TMHEHHBIX MIPOCTPAHCTB: apH(MeTHUeCKHe BEeKTOPbI, ¢ I . ]
3aBHCHMOCTB M He3aBUCHMOCTh CHCTeM BeKTOPOB. Basnc n pa!MEpHOCTb JIMHERHOTO
npocTpaHcTBa. MaTpHLibl 1 Ofepariii Hajj MaTpyiaMi. OCHOBHBIE BH/IbI MaTPHI].
Onpesesiteny Marpull. OCHOBHBIE TEOPeMbI M CBOICTBA ONpe/je/IuTeeit.

13

Paspesn 2. @YHKIMH OT OJHOH BellleCTBEHHO# NepeMeHHoi. Pelienne cucTeM JTHHEHHBIX

it. 1. [TonsiTe YHKI{MH OT O/JHOMH BEIl|eCTBEHHOH repeMeHHO:

obnacte it u obnacte ¢; , 06pas 1 TOUKH U
MHOKeCTBa, C/IOKHas ¢ , rpaduk ¢ rpaduka (yHKLH. PaBeHCTBO
yHKLMiA, neproyeckie q>ym(uuu uETHAs 1 HeuETHAs Q)yuxuuu obparHas QyHKius,

orp: M Heor . DnIeMeHTapHbIe GYHKLIK 1
ux rpa(bmm 2. Crioco6bl 3azianust QJyHKuuu HesIBHBIHA, napaMeTpuqecmu Tonspuas cucrema
KOOp/IMHAT 1 MOCTpoeHHe rpadikoB B Heid. 3. Teopema Kpamepa. Peliierie TMHEIHBIX CHCTEM W
MaTPHUHBIX yPaBHEHHiT C IOMOILIBI0 0GPATHOI MaTPHLBI 1 110 Gopmytam Kpamepa. Panr
matpupl. Teopema 0 6a3HCHOM MEHODe. D/leMeHTapHbie MPeobpa3oBaHHs MAaTpHL| H CHCTEM
JIMHEeNHBIX ypaBHeHnit. Metoz aycca. Teopema Kposekepa — Kare/ui # OCHOBHbIe C/efiCTBHS
U3 Heé.

22

12

Paspen 3. Teopust H CHcTeMbl 7 i 1.
‘UncnoBbie T10C/1e/10BaTe/IbHOCTH: croco6 33AHHH5I BO3pacTarolue u yGMBaIOLL‘HG,
OrpaHHYeHHbIe T10C/1e/10BaTeIbHOCTH. Hpegen TI0C/1e/10BaTe/IbHOCTH, NOC/Ie/J0BaTeIbHOCTH,
cxopsiuecst K 6eckoreunoctr. Teopema Bo: Beitepuirpacca, d Ta/bHble
ToC/Ie/l0BaTeIbHOCTH, KpuTepuii Ko, TTpocTeiiiiie cBOACTBA CXOASIIMXCS

Toc. ocTeid. 2. Tpegen d 1 Ba M MX PaBHOCH/ILHOCTB, Mpe/iest
q)yHKL(VIV[ Ha GeCKOHEUHOCTH. E}ILMHCTBEHHOCTL npejiena, TeOpeMel O ripe/iesiaX CyMMbl,
Pa3HOCTH, MPOU3BE/IEHUs U YACTHOTO /IBYX (yHKLIMH, TeopeMa 0 npejiesie C/I0)KHOH (yHKLHH,
TeOpeMbl CPABHEHUA. TEDPEMB 0 TIOCTOSIHCTBE 3HaKa. OAHOCTOPOHHHE nipejiesiel. 3.
3ameuare/bHbIE Tipejie/ibl. BeckoHeuHo Maible 1 GeckoHeuHo Gobine q)yHK.L‘HH' CpaBHeHHe
6eckoHeuHO 6OMBIIMX 1 GECKOHEYHO MaJIbIX El)yHKL(HH (BKEMEalleHTHOCTl: CUMBOJIBI O, 0

MasIoCTh ). 4. PackpbiTHe Teil. Teopema 0 3ameHe
6eCKOHEUHO MaJIbIX Ha THbIE J7IsT M 0T dy
Oripejie/ieHre MOKa3aTeTbHOM U CTENEHHOH (! . 5. O 0CTH
(YHKLMM B TOUKe X Ha MHOYKECTBE, THITbI TeopeMmsl 0 0CTH CYMMBI,
Pa3HOCTH, MPOHM3BE/ICHHST X YaCTHOTO HENPEepbIBHBIX (PYHKIHH, TeOpeMa 0 HerpepbIBHOCTH
KOMITO3WLIMN HerpepbIBHBIX (QyHKIHA (TIPaBHJIO 3aMeHBI TePeMeHHO# MPH BBIUNCTEHHH
TIpe/iesioB, C/e/iCTBHE O ocTH ¢ L i mapameTpuueckum obpasom). 6.
CaoiicTa dyHKLH, B TOUKE: OTp: 3Haka. CBolicTBa
yHKLMi, HerpepLIBHLIX Ha OTpe3Ke: TeopeMbl BeliepluTpacca, Teopema 0 NpOMeXyTouHOM
3HAUeHMH, O MHOXKeCTBe 3HaueHHi, TeopeMa 06 0GpaTHOil (yHKLMH. DieMeHTapHble (YHKLM 1
X HEeNpepbIBHOCTb. 7. FeDME’l'pM'-lECKHE BEKTOPbI U UX OCHOBHbBIE CBOJiCTBa. ,E[EKBPTOBH
KOOP/IMHATBI BEKTOPOB U TOYEK. CK&HﬂPHOe TIpOM3Be/IeHHe reOMeTPHUeCKHUX BEKTOPOB.
Bem‘opHoe U CMeLLaHHOe IPOU3Be/leHHe, UX OCHOBHBIE CBOHCTBA.

46

12

22

10

Paspen 4. 1] u pud AuxanuTHuecKas reomerpus. 1 Onpe,qe}le}me
TIPOM3BO/IHOI, 1eBasi nipasast npDHEBO}.]HbIE Teopema o i pcdep p
(DYHKLIMH, MEXaHMUeCKHiA i TeOMeTPHUECKHH CMBIC/T IPOM3BO/HOM, KacaTe/lbHasi i HOpMalib K
rpadHKy (YHKLIH, IPOM3BOAHBIE OCHOBHBIX 37eMeHTapHBIX QyHKIHii. TeopeMsI 0
AMGEPEHLPYEMOCTH CyMMBI, PasHOCTH, TIPOH3BeAeHlis H UACTHOTO /BYX AM¢¢EpeHquyEMle

, CIIOKHOH (b} obparHoii ¢
¢yHKuHH 3a/]aHHBIX TTapaMeTpHyeCKUM cnocoﬁoM Wi HesiBHO. uddepentipan d)yHKuym, ero
(OCHOBHbIE CBOWCTBA, HHBAPHAHTHOCTH (hOPMBI 1epBoro Anddeperipana. 2. Feome-rpuqecmu
cmbic gudidepentpana. Ero ucrnons3opauue st 0 BBIYMC/ICHUS
"

¢ /bl BBICIIMX Teopembl ®epma, Poms,
Jlarparka, Kowm 1 ux npumenenue. [pasuno Jlonurans. 4. ®opmyna Teiinopa jist
MHorounteHa, opmyna Teiinopa ¢ ocratouHsM uneHom B opme ITeano u B Gopme Jlarparka.
PasfoeHKe OCHOBHBIX 2/IeMeHTapHbIX (QYHKLuiA 110 hopmynam Tel}'ulopa ¥ MakopeHa.
HpuMeHeHue q)opmynu Tewmpa st IPUG/IDKEHHBIX BHIYMCIIEHHH. 5. VicciiezioBaHme

: yCIIOBUS ™ IKCTPEMyMBI
HEOGXO}]HMOE H ,C[DCTHTD'-IHME YCNoBUSl; OTbICKaHWE HaubO/bIIETr0 X HAMMEHBLIIEro 3HaUYeHHH
(QYHKLMH; HCCIe0BaHKe BBITYK/IOCTH (YHKLH, TOUKH repernba; acHMITOTbI GYHKLIL. 6.
Vcrionb3oBaHne PacCMOTPeHHbIX MaTeMaTU4yeCKUX MeTO/0B B npamuqecmﬂ AeATebHOCTH. 7.
TIpsiMast JIMHKS Ha TUIOCKOCTH. Pasnuusbie GopMbl ypaBHEHHIT PSIMOH, yTo/m Mey ABYMst
npsimbiMHi. KprBbIe BTOpOro nopsijjka Ha niockocTy. IIpsmast 1 miocKoCTh B MPOCTPaHCTBe,
pas/uuHbie (POPMbI UX YPaBHEHHIA. YTJibl MeX/ly NPAMBIMH, IJIOCKOCTSIMH, PSMOii U
n/10cKoCTh10. [ToHsTHe 0 runepriockocTy. [ToBepXHOCTH BTOPOro nopszka. 8. KomriekcHele

99

61

18

43

38

10

uncria. [lefictBus ¢ HUMU. TeomeTpruecKoe rpe/iCTaB/eHHf HOTO umMCa.

Bcero 3a 1 cemecTp

180

102

34

68

78

30

Paspen 5. HeonpejeéHHbIi HHTerpas 1 ero 7 TT¢

MHTerpana v ero OCHOBHbIe CBO;]CTBH, TﬂGJ"rIl.lﬂ WHTErpanoB, MHTErPUPOBAHKE I10 YaCTM U C
TOMOIL{BHO 3aMeHBI TIepeMeHHOI. MHOrOU/IeHbI 1 paljHoHa/IbHbIe APO6H. Teopemm Taycca u
Besy, MHOTOU/IeHa C JIeHCTBH Tamu Ha "
KBA/IPaTHUHbIE MHOXKHTE/TH, /pobu, i

2poGu Ha mpocTeiiiye. VIHTerpupoBaHie paLjoHa/bHBIX APo6eil i HEKOTOPBIX

50

30

10

MPPaLMOHANLHBIX 1 TpchueH,qemHux sl HHTerPaioB.

Pa3zpen 6. O é mn'erpan O
NPHBOAALLHE K TIOHATHIO 0 unterpana. Ol i uHTerpan 1 ero ceoiicTBa.
O it uaTerparn c nep BEPXHUM TIp Teopema Eappoy Dopmyna
Heiotona- -JleiibHna. MIHTerpupoBaHHe 110 YacTAM U 3aMeHO¥ NepeMeHHOM B orpe/e/IEHHOM
mnrerpane. Knacce! ynKuuii, unTerpupyembix o Pumany. Teopembt o cpeare. TIpunoxenus
Ompe/ie/IéHHOr0 HHTerpaa (BLIMHC/IeHHe MTOMazieid, J/MH AyT, 0GBEMOB Teq i Ap.).
Heco6cTBeHHbIe HHTerpasibl ¢ 6ecko! M OT Heorp: i1, ux
OCHOBHbIe CBO¥CTBA. [TpH3HAKK TIpH MCC e M HeCOOCTBEHHBIX
nHTerpanoB. AGcomorHas cxogumocTs. dopmyna HerotoHa-JleiiGHuLa /151 HecOGCTBEHHBIX
nHTerpa/oB. [ToHATHE IIABHOTO 3HAYeHHs HeCOGCTBEHHOrO MHTerpasia. l'aMma-yHKLHs.

m-rrerpan u ero ceoiicTsa. 3azauu,

40

10

20

10

Paspen 7. KpuBo/inHeiiHbIe HHTerpassl. Bektop-hyHKIms ckaasipHoro aprymenTa. Kprsble B
peajibHOM MPOCTPAHCTBE M Ha MIOCKOCTH. JI/HHa KPHBOM B Pea/lbHOM MPOCTPAHCTBE U Ha
niockocTh. Kacare/ibHblii BeKTOp KpHBOWA. KacaTe/bHast H HOPMa/bHast M/I0CKOCTb KPUBOIA.
PerynspHast kpuasi. HaTypa/ibHbIii apaMeTp 1 HaTypasibHOe ypaBHeHHe KpHBOi. KpreusHa
KpHBoOii. CkansipHoe rosie. KpHBO/IMHeHHBIIA MHTerpaji epBoro pojia M ero usnyeckas
uHTepripetalusi. BektopHoe nosie. OpueHT KpuBast. K| iHbIi MHTerpaj
BTOPOIO PO/ia ¥ €ro (PM3NUECKHI CMBIC.

18

10

10

Pazpen 8. Papw1. Oripejesienvie UHCIIOBOTO psfia. BLIuMC/ICHHE CyMMBbI pijia 110 onpe,qenenmo
Psiji reomeTprueckoii nporpeccui. Teopema o CXoAMMOCTH
PsI/ZIOB ¥ T€OPEMa O CXOAMMOCTH PSifia C OrPAHHYEHHBIMH YACTHUHBIMU CyMMaMH. Kpmepuu
Kowm cxopgumocTy psizja. HeobxoquMelit Ipu3HaK cxoAuMOCTH. [apMOHIUeCKHii psij.
AGComoTHast i yCIIOBHas CXOAUMOCTB. Teopema 0 CXOAMMOCTH aGCOMIOTHO CXOASIIIEroCs psijja.
11, C Tpu3sHak it npusnak Koum. MHTerpabHbIi
npusHak. OBOGLIEHHBI rapMOHHYECKHIT Psifi. 3HaKouepeAyowecs psigbl. Teopema JleitbHuLa.
Teopema Pumania. TlepecTaHOBOYHOE CBOVCTBO aGCOMIOTHO CXOASIIMXCS PSAOB.
DYHKIMOHA/IBHbIE I0C/IeJOBATe/TbHOCTH M Ps/bL. VIX CXOQMMOCTb. PaBHOMEpHasT CXOAUMOCTb.
Kpurepuii Korun i CXOqMMOCTH. ITHBII Mpy3HaK BefiepruTpacca.
TeopeMmBl: O Mpe/ie/ie CyMMbi, O HEMPEPBIBHOCTH CyMMBbI, O /i (epeHIMpoBaHIH 1

MHTer CYMMBI. psaabl. Teopema ABenist. PajiuyC U HHTEpBAJT CXOAMMOCTH.

7

36

12

16

10
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ColicTBa CreneHHbIx psijo. Pl Telinopa i Makiopena. Kputepuii v npusHak cxopumocti
psiza Teiinopa. P: OCHOBHBIX it BbI C noMOLBI0
PSZI0B.

Bcero 3a 2 cemecTp

68

34

76

40

40

40

Paspen 9. Teopns ¢ Hea O6nactw onp u
HEeCKObKUX : OTKPBIThIE, 3aMKHYThI€, OrPaHUYEeHHbIe, JIHHEHHO CBSAI3HbIE,

BBIMyK/Ible. [Tpesen 1 Her CTh YacTHble 1e. b wman

) " ero THOCTb (hopMbI IOSTHOTO Auddepenirana. KacarenbHas

TIIOCKOCTb M HOPMaJlb K Th. 1) o rpazueHT. I1pc

3 1 guddepentpas BeicMX mopsigkoB. Popmyna Teiinopa. OCHOBHbIE TeOPEMbI O HESIBHBIX

dyHkipsx. HesiBHbie GyHKIMH, HX CyllecTBOBaHHe U AnbdepeHIpoBaHHe.

M X SIKOOMaHbI. YCIOBHS He3aBUCHMOCTH CHCTEMBI

dyHKuuit. Teopema 06 oGpatHOM 0TOOpaKeHHH. IKCTPEeMyMbI (DYHKLHI HECKObKUX

TepeMeHHbIX. HEOGXOAHMHQ W I0CTaTOYHbIe YC/I0BUs SKCTpEMyma. YesoBHbIit IKCTPEMyM.

MeTtoz MHOXHTeseH Jlarparka.

50

32

10

Pazpen 10. ey Cm:'reMu
Du3HYeCKHe U TIPAKTHYECKHE 3a/1auM, T
YpaBHeHus 11epBoro nopsika. 3ajaua Koum. TeupeMa cyu.(ec'rnonaum M e[IMHCTBEHHOCTH
pewenus 3ajaun Koum. OcoBble perens ypaBHeHun OcHOBHbIE KIIaCChI YPaBHEHMUA,
MHTErpUpyeMble B KBA/IaTypax: C pa c P nipasoii
4acTbio, B IIO/HEIX g METD}:LH PelLIeH s THHEIHbIX YPaBHEHHA.
'Ypasnenus bepuynnu, Jlarparka u Knepo. ) NbHbIE BBICIIMX
3 3asiaua Koy, YpaBHeHus, J0MyCKaromjye nopszxka. JIi ¢

y o] Tenb 0 1 €r0 CBOWCTBA. PYH/IAMEHTa/IbHas CHCTEMa PeLleHii.
Obriee pe 01 0 MerTog Jlarparka BapHarn
oc IX. JIuHed croc ko3 duimeHTamu.
YpaBHeHus1 C NPaBOii YacThIO CIT oro Bujia. Ho cucTema
ypaBHeHui. BektopHas 3anmck. 3aziaua Kowm. Teopema cyiiecTBoBaHust U €/MHCTBEHHOCTH
3aj1aun Ko, Cucremst b € noc IMH
m3¢¢uuuemamu Memm,l PellICHH3. OJHOPO/HBIX M HEO/IHOPOHBIX CHCTeM. YCTORUMBOCTE

u cictem. TOUKH 110KOs, MX THIIBL Metog dyHKumii JlsmyHosa.

70

18

40

10

Pazpen 11. Kpa‘mue uHTerpasibl. [IBOIHOM U TPOHHOH MHTerpaibl, X CBOHCTBA U UX
CBe/leH1e KPaTHOrO HHTErpaia K [OBTOPHOMY. 3aMeHa TIePeMEHHBIX B KPaTHBIX
unrerpaax. [lonspHble, LMIMHAPUYECKHe U ChepryecKie KOOpAUHATEL TloBepXHOCTHEIE
WHTErpaJibl, MX CBOWCTBA M BBIUHC/IEHHs. [€OMeTpUUeCKie i MEXaHHUeCKHe TPHIIOKEHUs

3 KPaTHBIX, KPHBO/IMHEHHEIX 1 TIOBEPXHOCTHBIX MHTerpasos. CKa/pHOe i BEKTOPHOE TofTe.
L[MpKy/IsiLjist BEKTOPHOTO MO/t BAO/b KPHBOMA. Popmy/ia [prka. YC/IOBHS MOTEHIHATbHOCTH
BEKTOPHOTO 110/151 Ha TI0CKOCTH. TTOTOK MO/Ist Yepe3 MoBEpPXHOCT. [IMBEPreHIHs BEKTOPHOrO
07151, eé usKuecknii cmbic. Popmya laycca — OcTporpagckoro. POTOp BEKTOPHOTO TOJIS.

60

20

40

10

Oneparop I P Croxca. ITor

riosie ¥ ero

HOE T10/1e, ero CBOMCTBA. YC/I0BUs

CBOWHCTBA.

octH. Haxoxaenue 1

Bcero 3a 3 cemecTp

180 68 34 34 112 30 30

Bcero no

504 238 102 136 266 100 100

100

3.2. AyAMTOPHBIN NPAaKTHKYM

Ne Oobem,
n /;1 Homep 1 HanMeHOBaHHe pa3jesia JUCHUITHHBI TeMa NpaKTHYECKOro 3aHATHS ayp.
4acoB
1 . Marpuipl. [leficTBYSA ¢ HUME. 2
) Pasgien 1. DneMeHTHI MaTeMaTHUeCKOH JIOTUKU U OTpeae/HTe I BTOPOTC H TPETHEro NOPATKDE. 5
Teopuy MHOXKeCTB. BelllecTBeHHble uncia. MaTpuLbL.
3 MHoxecTBa 1
4 |Pasgen 2. YHKLMH OT O/JHOM BEIL|eCTBEHHOM DneMeHTapHbIe QYHKLUU 3
5  |mepemeHHOH. Pemenue cuctem TMHEHHBIX yDaBHEHHH. (PelneHue CHCTeM TMHEMHBIX YpaBHEeHMi 5
6 UnciioBele nocaef0BaTe/IbHOCTH 2
7 BeckoHeuHO MaJible U GeckoHeuHo Gosblive QYHKIMH. 2
Paspen 3. Teopusi npefenioB. HerpepriBHbIE (GYHKIMH. - =
8 |CucTembl muHeHHbIX yPaBHEHHiL. PackpeiTHe Heorpe/e/IéHHOCTei 4
9 Bexropsl. [leficTBus ¢ Bektopamu. CKassipHOe, BeKTOPHOE 1 4
CMelllaHHOe TIPOU3BeJleHue.
10 TIpou3Bo/HbIe 1EPBOrO MOpsJKa 9
11 TIpou3BoAHbIe BBICHINX MOPSAKOB 4
12 [IprmeHeHre MPOX3BOAHBIX 10
13 [Ipsimast Ha MI0CKOCTHU. 2
14 T110CKOCTh B IPOCTPaHCTBeE. 2
15 |Pazgen 4. [TpousBogHble 1 AuddepeHipabL. TIpsiMas B IPOCTpaHCTBe. 2
16 |AHaJIUTHYECKAsk TeOMETpHs. B3anMHOe pacriosioykeHre IpsIMOi U IVIOCKOCTH B TIPOCTPAHCTBe. 2
17 DnuInc. 2
18 Turiepbosna. 2
19 [Tapa6osa. 2
20 Ob11iee ypaBHeHUe KPHUBOM BTOPOTO Pofa. 2
21 [ToBepxHOCTH BTOPOrO MopsijKa 4
Bcero 3a 1 cemecTp 68
22 TNozBeaenye nog AuddepeHnran. VIHTerprpoBaHye 0 YacTsM. 2
23 VIHTerpupoBaHue fpobeit 4
24 Paspen 5. Heorpe/iei€HHbINA WHTErPasl U €ro CBOKCTBA. HHTEFPHPOB&HHE UpPaLMOHA/IbHBIX U TPUTOHOMETPHYeCKUX 4
pobeii.
25 3aMeHbI TIepeMeHHOH 2
26 N . [IpuoxxeHus1 onpeie/I6HHOrO UHTerpaaa 6
Paszen 6. OnpeenéHHbIN UHTErpasl. =
27 HecoOCTBeHHBIH HHTerpas 4
28 . KpuBosHeliHbIe HHTerpassl I poza 2
Pasnen 7. KpuBonnHeliHble HHTErpasbl. —
29 KpuBomHelinble unterpassl 11 poga 2
30 UucnoBble psijbl 4
31 |Pa3gen 8. Pagpl. CrerneHHble bl 2
32 OyHKLMOHA/bHBIE PSiibl 2
Bcero 3a 2 cemecTp 34
33 [ depeniipoBanye GyHKIUY HeCKOIbKUX NTepeMeHHbIX. 4
CroxxHast QyHKLHs, TTapaMeTpUyiecKy 3aflaHHasi, HesiBHO 3a/jaHHasl.
34 [Pagzen 9. Teopust (hyHKLH HECKOMHKHX MEDEMEHHbIX. IpousBoaHble U AuddepeHIHabI TIePBOro Nopsaka. IIpousBogHbIe 5
BBICLIIEr0 MOopsi/Ka.
35 KacarebHast 710CKOCTb ¥ HOPMaJlb. 2
36 OKCTPeMyMBI. 2
37 O4Y 1 nopsipxa 4
38 Pazgen 10. ,Z[l/ld)d)epeﬂuuanbﬂms ypaBHeHUs1. CucteMbl OJY BRICUIMX TOPAZKOE 6
i depeHIaTbHBIX YPaBHEHHH.
39 Cucremsl O1Y 1 nopsigxa 2
40 |Paspen 11. KparHble UHTerpassbl. JIBOMHbIE MHTErpasibl 4
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41 TpoiiHble UHTerpasIbl 4
42 [ToBepXHOCTHBIE UHTETpasibl 4
Bcero 3a 3 cemecTp 34
3.3. CamocronTenbHas pabora cryaenra (CPC)
Ne Homep 1 HauMeHoBaHHUe pa3/esia AMCIUILIMHBI Copep>kaHue y4eGHOro 3aJaHHs Obrewm,
n/n 4acoB
Paszen 1. DneMeHTbl MaTeMaTHUeCKOM JIOTUKU U TEOPUU MHOXECTB. T "
1 Perienue 3asau Ha TeMy: "MaTpHLibl U Onpefie/IUTeNN 6
BemtecTsennsle unciaa. Marpunpl.
2 Perienue 33124 110 Teme: "CHCTeMBI TMHEWHBIX 6
Paszen 2. ®yHKLUMU OT OHOM BelljeCTBEHHOM MepeMeHHOM. ypaBHeHUH"
3 PeleHre CUCTeM JIMHEHHBIX yPaBHEHUH. Pemtenue 3a/1au Ha TeMy "CBOMCTBa 371eMeHTapHBIX 6
yHKIMR"
4 Paa,q%n 3. Teopus TIpe/iesioB. HenpepeiBHble (yHKLIMN. CHCTEMBI Eﬁ?ﬂiﬁﬁigiﬁ:&i;jﬁiﬂ eg'Ka]IHpHOE, BeKTOpHoe H 6
JIMHEeHHBIX YPaBHEHUH.
5 Pemienue 3agau ro teme: "Ilpesensr” 16
6 Perwienue 3azau ro teme: "TIponsBogHbie” 12
7 fggﬁif;;ﬁfpomBOAHbIe 1 A epenLpabl. AHAMTH ECKaA PermeHne 3afau o Teme: "TlocTpoerue rparkos” 14
8 Perenue 3aziau 1o Teme: "AHanMruueckas reoMmeTpus” 12
Bcero 3a 1 cemecTp 78
9  |Pasgen 5. HeonpejeniéHHbIN UHTErpa U €ro CBOMCTBA. Perenue 3aziau Ha Temy: "Heornpe/ienéHHbIi MHTerpan” 30
10 Pemenue 3agau 1o teme: "IIpunoxkeHust onpe/eIéHHOTO 16
Pasnen 6. Onpesie/1éHHBII UHTeTpa. uHTerpaa”
11 Pewtenue 3azau o Teme: "HecobcTBeHHBIH UHTerpan” 4
12 Pentenue 3aziau o Teme: "KpHBO/IMHeliHbIe HHTErpasbl 5
. II popa"
Pasnen 7. KpuBoavHeliHble HHTerpabl. ~
13 Pemenl-me 3a/iau 1o teme: "KpuBo/MHeliHble UHTerpabl | 5
poja
14 |Paspgen 8. Psppl. Pemienue 3asau Ha Temy: "Psazbr” 16
Bcero 3a 2 cemecTp 76
15 |Pasgmen 9. Teopust GyHKIMIT HECKOJIBKUX ITepeMeHHBIX. Peluierve 33424 Ha Temy: "'amb(bepe,,}m"pom}me 32
(YHKLMY HeCKOJIbKUX ITepeMeHHBIX".
16 Perienue 3asjau Ha Temy: ",HI/I‘bel)EPEHL[PIaJIbeIe 10
ypaBHeHMsI [IepBOro nopsijka’.
Paspnen 10. Iuddepenipanbabie ypaBHeHus. CUCTEMBI -
17 |amddepentpansipix ypassesui. PeluieHue 3a/1au Ha TeMy: ﬂuq?g)epeﬂuuanbﬁble 10
ypaBHeHMs BBICILIMX MOPSJKOB".
18 Perrenyie 3a/ja4 Ha TeMy: "' YCTOHUHBOCTB" 20
19 Pertenye 3a7a4 Ha Temy: "/IBolHbIe UHTerpabl” 10
20 Pasien 11. KpaTHble MHTerpaib. PerieHue 3a/iau Ha TeMy: "TpoiiHble UHTerpasbl” 10
21 Perenue 3aau Ha Temy: "[loBepXHOCTHEIE MHTerpasbl" 10
22 Pemtenue 3agau Ha Temy: "Teopust nonst” 10
Bcero 3a 3 cemecTp 112
4. ®OPMBbI KOHTPOJISI OCBOEHUSA JUCIIUIL/INHBI
CEMECTP HEJE/IN CEMECTPA
1(2 3 4 5 6 8 9| 10 11 12 13 | 14 15 16 17
1 BI13 BII3 | AP BI13 ap | BII3 BII3 BII3 | AP mud. 3au.
2 BII3 BII3 | AP BII3 Op | BII3 BII3 BII3 | AP nud. 3au.
3 BII3 BII3 | AP BII3 [P | BII3 BIT3 BII3 | AP

YcioBHbIe 0003HaUeHHsI:
o JIP — auarHoctrueckast pabora;
o BII3 — Bonpocsl/3ajanus 1o Temam I13;
o nud. 3au. — uddepeHIPOBaHHbIN 3aueT;
o . 3au. — AuddepeHMPOBAHHBIN 3aUeT.

TeKyImuii KOHTPO/Ib YCIIEBaeMOCTH CTYAEHTOB ITPOBOAUTCA B JICKPETHBIE BpeMeHHbIe MHTepBaJIbl B CIeyIOIHX (opmax:

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

HPOME)KyTO‘-lHaH aTrTecTanusa IIpoBOJUTCA B cbopmax:

nuddepeHLIMPOBaHHEIN 3aueT;
JK3aMeH.
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:

1. A. H. KanatHukos, A. I1. KpuiieHko. . AHanuTuyeckasi reometpusi. M.: M3a-so MI'TY um. H. 3. Baymana, 2019, s51. pec.
. A.TI. INotanos. . JIuHelHas anare6pa U aHaUTHYecKast reoMeTpusi. Mocksa: FOpaiit, 2020, 351. pec.
3. A. I1. Psbyuiko. HAMBHAYyanbHBIE 3a/laHusI TI0 BBICIIeH MateMatrike. U. 4 OneparpionHoe ucuriciende. BI'TY "BOEHMEX" um. [1. @.
YctuHoBa, 2007, 198 3k3.
4. A. T1. Psbywko. VIHauMBHAYyasIbHbIe 3a7aHust Mo BeICIIeli MaTeMatuke. Y. 4 OnepauponHoe ucuucienye. BI'TY "BOEHMEX" um. . ©.
YctuHoBa, 2007, 3:1. pec.
5. A. I1. Psbyuiko, B. B. Bapxatos, B. B. [lepaBer]. IHAMBH/ya/IbHBIe 3ajaHus 110 BbIcIIel Matematrke. Y. 3 Psgel. BI'TY "BOEHMEX"
umM. [1. ®. YcrunHoBa, 2007, 129 3K3.
6. A. I1. Psbyuko, B. B. Bapxaros, B. B. [lepxkaBel|. IHAuBHIya/ibHBIe 3a/jaHus 110 BbICIIeH MateMatrke. U. 1 JInHelHast U BeKTOpHast
anrebpa. BI'TY "BOEHMEX" uwm. [I. ®. YctuHoga, 2007, 371. pec.
7. A.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. Psibyuko, B. B. Bapxaros, B. B. [lepxasel. Pager. BI'TY "BOEHMEX" um. []. @. YctuHOoBa, 2007, 146 7K3.
9. A. II. Psiby1uko, B. B. Bapxaros, B. B. [lepxaBel. VinanBuyansHble 3aiaHusi 1o Beiciueii Marematuke. U. 2 KomriekcHsle uncia. BI'TY
"BOEHMEX" um. []. ®. YcrunHosa, 2007, s11. pec.
10. A. I1. Ps6ymuixo, B. B. Bapxaros, B. B. [lepkaBel]. InauBHAyabHbIe 3aaHust 110 BbICLIel Matemarrke. Y. 1 JIuHeiiHas 1 BeKTOpHast
anrebpa;. BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007, 917 3K3.
11. A. T1I. Psiby1uiko, B. B. Bapxaros, B. B. [lepskaBeL). VIHAuBH yaibHble 3a/jaHus N0 BbIcIeil Marematrke. U. 2 KommniekcHble uncia. BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2007, 406 3K3.
12. A. @. dumnnos. CO60pHUK 3a/au 10 AuddepeHIaIbHBIM ypaBHeHHsIM. VDkeBck: PerynisipHasi M XxaoTH4eckast juHamuka, 2005, 28 k3.
13. B. JI. ®aitHmmuAT. . JuddepeHupansHOe ¥ HHTeTpaibHOe HeunciieHrne GyHKLuH ogHoro aprymenTa. CI16.: BXB-ITetep6ypr, 2006, 188
9K3.
14. B. JI. ®aitHmuAT. . JuddepeHupanbHOe U HHTeTpanibHOe UCUKc/ieHre QyHKLHH HecKoIbKUX aprymenToB. CII6.: BXB-ITetep6ypr, 2007,
242 5K3.
15. B. JI. ®aliHIIMUAT. . D7ieMeHThI anreOpbl U aHanuTHYeckol reomerpud. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctunoBa, 2015, 182 3k3.
16. B. JI. ®aiHiumMuAT. . DneMeHTsI anreOpsl U aHamMTHYecKoi reometpun. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoga, 2015, 371. pec.
17. B. JI. ®aitHmuAT. . JuddepeHLpansHOe ¥ HHTeTpaibHOe HeunciieHre GyHKLpH ogHoro aprymenTa. CI16.: BXB-ITetep6ypr, 2007, 237
9K3.
18. B. JI. ®aitHmmuzr. . Teopust monst. CI16.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2020, 46 k3.
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, 2008, 371. pec.
26. E. C. BapaHoga, E. A. VcakoBa, A. M. ITonos. . JIuneiinas anrebpa. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015, 371. pec.
27. E. C. bapaHoBa, E. A. VcakoBa, A. M. ITonos. . JIuneiinas anre6bpa. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015, 64 3K3.
28. E. C. BapaHoga, E. A. WcakoBa, U. C. Hyauep. . JuddepeHipansabie ypasHenus. CI16.BI'TY "BOEHMEX" um. [J. ®. Ycrunoga, 2008,

N

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

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

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

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

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

34. II. I1. YepHycs, I1. I1. YepHych. . OcHoBBI Teopuu ycTouusocty. CI16.: M3a-so BI'TY "BOEHMEX" um. [l. @. Yctunosa, 2022, 311. pec.
35. I1. I1. YepHych, I1. I1. YepHych. . YcToiunBocTh 1o JIsmyHoBy. CI16.: V3g-Bo BI'TY "BOEHMEX" um. [I. ®. YctuHOBa, 2022, 124 3K3.
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.
5.3. Ilepuosuueckyie U3aHUS:
He TpebyroTCs.

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

1. https://repository.library.voenmeh.ru/jspui/ — ®yHzamenTanbHas 6ubnmuoreka BI'TY « BOEHMEX» um. [1.®. YcTHHOBa;

2. https://ibooks.ru/ — 3BC A#ibykc.py - 370 60/1b1110# BHIOOp aKTyaIbHOM IMTepaTypsl A/1s Ballleit 61OIH0TeKH B 37IeKTPOHHOM BHJE;
3. https://e.lanbook.com/ — OBC JlaHb;

4. https://urait.ru/ — O6pa3oBaresibHast T1athopma «FOpait». []7ist By30B 1 CCY30B..

CoBpeMeHHble NIpoeCcCrOHabHbIe 6a3bl JaHHBIX:

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

5.6. VIHdopMaLMOHHbIe TeXHOIOTUH:

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

6.1. JIeKLIIOHHbIE 3aHATHS:

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

6.2. IIpakTHUYeCKHe 3aHATHUS:

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

6.3. IIpouee:

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

AnHoTanus pa6oueii mporpaMMsI

ucuummaa BBICIITASI MATEMATUKA sBrsieTcss AUCLMIUIMHON 00s13aTe/IbHOM 4acTH 070Kka 1 mporpaMMbl TIOATOTOBKM ITIO
HanpasneHuto 09.03.01 HHpopmamuka u eblMuUCAUMenbHAass mexHukd. JJucuurivHa peanusyeTcss Ha ¢akynastere b Ba3oBoe HMH)XeHepHOe
obpasosanue BI'TY "BOEHMEX" um. [1.®. Ycrunosa Kadenpoii b1 Briciias MaremaTyika.

JucuunvHa HatjesieHa Ha GOpMHUpPOBaHHe KomnemeHyuii:
OIIK-1 CriocobeH MpUMeHsTb eCTeCTBEHHOHAy4Hble M OOLLieMH)KeHepHbIe 3HAHWs, MEeTOAbl MaTeMaTHYeCKOro aHajiu3a M MOZeTUpOBaHMus,
TEOPETHUYECKOT0 M IKCIIEPUMEHTA/IBHOTO UCC/IeJ0BaHusI B TPOGeCCHOHABHOM AeSITeNbHOCTH;
OIIK.[-1 CriocobeH aHa/mM3upoBarth 3ajaud Mpod)ecCHOHaNbHON [esTeNbHOCTH Ha OCHOBE I0JIOKEHHH, 3aKOHOB M METOZ0B B 00/1acTH
€CTeCTBEHHbBIX HAYK U MaTeMaTUKU,
OIIK.[-2 CriocobeH ¢opMy/aupoBaTh 3aaur npodecCHoHanbHON JesiTellbHOCTH Ha OCHOBE 3HAHHH, TPOQU/IBHBIX Pa3ie/ioB MaTeMaTHYeCKHX U
eCTeCTBeHHOHAYUHbIX JUCLIUIUIUH (MOAy/iei).

Copiep>kaHe [JUCLUIUIMHBI OXBAaThbIBAaeT KPYI BOINPOCOB, CBS3aHHBIX C LIEJIOCTHBIM IIOHMMaHMeM CBSI3M MaTeMaTHuecKuX Mogfeneld c
NpaKTHUeCKUMH 3afiadyamMi. OCHOBHas ujesi Kypca: OB/laZieHHe MaTeMaTHyeCKUMH (OpMysiaMy, MeTofiaMH M Criocob6amMy MX TpUMeHeHHs JJIst
pellleHus] 337ja4 eCTeCTBEHHOHAyUHbIX M TeXHWUECKHX [UCLUIUIAH, a TakKe 3a/ja4, COCTaB/SIOIIMX OCHOBY HH)KEHEpPHO-KOHCTPYKTOPCKOM
TMPaKTHKH.

HpOFpaMMOﬁ AUCLHUIIMHBI TPelyCMOTPEHBI C/1eyIol1e BU/AbI KOHTPOJIA:
TeKyImuii KOHTPOJIb YCIIEBAaeMOCTH CTY/IeHTOB ITPOBOAUTCS B JUCKPETHbIe BpeMeHHble HHTePBA/IbI B CIeYIOLUX GopMax:
e JuarHoctuyeckas pabora;
e BOINpOCHI/3ajaHus no Temam [13.
ITpoMeKyToOUHAs aTTecTaus IPOBOAUTCS B hopMax:
o nuddepeHLIMPOBAHHEIN 3a4eT;

¢ DJK3aMeH.

OO611ast TPYAOEMKOCTb OCBOEHHUs JUCLIMIUIMHBI cocTaBnsieT 14 3.e., 504 u. [TporpamMmoit JUCLMIUIMHBI PeAYCMOTPEHbI JIeKLIMOHHbBIE 3aHSATHS
(102 u.), mpaxtrueckue 3aHaTHs (136 u.), camocTosiTesibHast paboTa cTyzeHTa (266 u).
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TIpunoxenue 2

K paboueii nporpaMme JHCHHITHHBI
BBICIIASAI MATEMATHUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHWA

PeKoMeH/JAI[UHU M0 0CBOEHUI0 JAUCLUIIMHBI JUISI CTYAeHTa

TpyAOeMKOCTb OCBOEHHsI AWCLMIUIMHBI cocTaBisieT 504 4., w3 Hux 238 4U. ayAUTOpPHBIX 3aHATWH, UM 266 4., OTBeAeHHBIX Ha
CaMOCTOsITe/IbHYI0 paboTy CTy/ieHTa.

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

Tabsrie.

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

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

HaunmenoBanue padoTbi

PexkoMeHjiyemas iuTeparypa

TpyaoeMKOCTB,
vac.

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

Pelenue 3az1au Ha TeMy:
"Matpuupbl 1 onpegenureny”

E. C. Bapanoga, I1. M. Bunnuk, C. B. I'apeinuHa. uddepeHiianbsHoe UCUUCTIEHE:
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 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)
E. C. Bapanoga, E. A. VcakoBa, A. M. [Tomnos. . JIuneitnas aaredpa: CI16.5I'TY "BOEHMEX"
um. [I. ®. YerrHosa, 2008 (1)
E. C. BapaHoga, I1. M. Bunnuk, C. B. I'apbiauHa. . JuddepeHipanbHoe HCUUCIeHue:
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008 (1)
A. II. Psbymko, 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)

Wroro no paspeny 1

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

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

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

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

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

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

Pentenue 3azau 1o Teme:
"IIpepensr"

I". H. BepmaHn. . COopHUK 3ajau 1o Kypcy Maremarideckoro aHanusa: CII6.: ITpodeccus, 2005
1,2
. T. TIucbmenHbIi. . KoHcrekT siek1yii 1o Bbicluel matematuke : M.: Alipuc-nipecc, 2006 (2,
5)
E. C. Bapanoga, E. A. VcakoBa, A. M. [Tonos. . JIuneitHas aarebpa: CI16.5I'TY "BOEHMEX"
um. [I. ®. YerrHoBa, 2015 (3)
B. JI. ®aiiHIIMUAT. . DieMeHTbI anrebpbl U aHanuTHYeckKoi reomerpun: CII6.BI'TY
"BOEHMEX" um. [I. @. Ycrunosa, 2015 (2)
A. TI. ToTanog. . JluHeiiHast anrebpa v aHanMTHUeckast reometpusi: Mocksa: FOpaiit, 2020 (1, 2,
3)
E. C. Bapanoga, E. A. VcakoBa, A. M. [Tonos. . JIuneitHas aare6pa: CI16.5I'TY "BOEHMEX"
um. [I. ®. YcrrHoBa, 2015 (3)

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

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

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

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

B. JI. ®aliHIIMUAT. . DieMeHTbI anrebpbl U aHanuTHYeckoi reomerpuun: CII6.BI'TY

16

14
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"BOEHMEX" um. [I. ®. Ycrunosa, 2015 (2)
B. JI. @aitHiumugr. . JuddepeHipaisHoe U MHTErPaibHOe NCUMCIEHHEe (YHKLMN HECKOBKUX
aprymenToB: CI16.: BXB-Iletep6ypr, 2007 (2)

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

Penlenue 3azau 1o Teme:
"[IpousBogHbIe”

[. T. IIncbMeHHbIN. . KoHCIeKT sieK1uit 1o BbiCLel MaTemaTHke : M.: Alipuc-nipecc, 2006 (3, 4,
5,6)
B. JI. ®aiiHIIMUAT. . D/ieMeHTsI anrebpel 1 aHanuTHUecKoi reometpun: CII6.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2015 (3)
B. JI. ®aiHmvuT. . JuddepenipansHoe U MHTerpaJbHOe HCUHCIeHNe (GYHKIWN 0HOTO
aprymenra: CI16.: BXB-ITetep6ypr, 2007 (1)
C. B. Pe3HnueHko. . AHanuTHuecKas reoMeTpus B pUMepax M 3ajadax: Mocksa: FOpaiit, 2020

Pelienue 3az1au 1o Teme:
"ITocTpoeHue rpadHKoB"

1,2,3)

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

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

Pelnlenue 3asau 1o Teme:
"AHanuThueckast reomeTpus”

2007 (3, 4, 6)

A. II. Iloranos. . JIuHeiiHas anrebpa 1 aHaMTHYeCKasi reoMeTpusi: Mocksa: FOpaiir, 2020 (4, 5)
A. H. Kanarnukos, A. I1. Kpuijenko. . AHanutuyeckasi reometpusi: M.: M3g-s0o MI'TY um. H.
3. baymana, 2019 (1, 2, 3)

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

B. JI. ®aiinmmvuat, [1. M. BunHuk, W. B. T'yceB. . @yHKIMM KOMILJIEKCHOTO apryMeHTa:

CII6.BI'TY "BOEHMEX" um. . ®. YctuHoBa, 2013 (1)

12
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Paspen 5. Heonpepie1éHHBII HHTerpaJsl H ero CBOicTBa.

Perienue 3aza4u Ha TeMy:
"HeonpenenéHuelii uHTErpan’

. T. TIucbMenHbIH. . KoHcreKT s1eK1uii 110 BeicLeld MaTeMaTuke : M.: Alipuc-nipecc, 2006 (7)
A. II. Psbymiko, B. B. Bapxaros, B. B. [lepxaser. VIHaAnBH/yanbHble 3a/iaHus 10 BbICILIEH
Mmaremartuke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [I. @. Ycrunosa, 2007 (8)
E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . Uuterpansraoe ucuncienue: CI16.BI'TY
"BOEHMEX" um. []. ®. YctrHoBa, 2012 (1)

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

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

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

)

30
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Pa3zpaen 6. OnpepenéHHbIN MHTErpasl.

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

Perienue 3azau 1o teme:
"Heco6cTBeHHbIN HHTErpan”

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

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

I". H. Bepman. . COOpHUEK 3aau 1o Kypcy Maremarrdeckoro aHanmsa: CI16.: ITpodeccus, 2005
6.7
A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepxkaser. VIHAUBH/ya/IbHBIE 33/IaHHS 10 BBICIIEH
Marematuke. U. 2 KommiekcHble uncia: BITY "BOEHMEX" um. [I. @. YcruHosa, 2007 (9)
A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepxkaser]. VIHAUBH/ya/IbHBIE 33/IaHHS 10 BBICIIEH
Marematuke. U. 2 KommiekcHble uncia: BITY "BOEHMEX" um. [I. @. YcruHosa, 2007 (9)
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
II popa"

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

E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . Uuterpansroe ucuncienue: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctrHoBa, 2012 (3)
E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . Uuterpansroe ucuncienve: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctrHoBa, 2012 (3)
A.TI. Psbyuiko, B. B. Bapxaros, B. B. [lepxxasery. Psapr: BI'TY "BOEHMEX" um. [I. ®.
YcruHosa, 2007 (14)
I". H. Bepman. . C60pHUK 3a/au 110 KypCy Maremariueckoro anamisa: CI16.: TTpodeccus, 2005
(13)
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
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Pa3pen 8. Pajpbl.

Pelienue 3aziau Ha TeMy:
"Psanpr"

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

. T. IInceMenHbIN. . KoHCIeKT s1eK1uii 1o BeICLel MaTemaTHke : M.: Alipuc-nipecc, 2006 (13)
B. JI. ®aiiHumuar. . JuddepeHipanbHoe v MHTerpaibHOe ucurcieHde GyHKIMNA 0jHOro
aprymenra: CI16.: BXB-ITetep6ypr, 2007 (3)

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

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

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
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Paspen 9. Teopus QyHKIMI HeCKOTBKHX NepeMeHHbIX.

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

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

A. TI. Psbymko, B. B. Bapxaros, B. B. [lepxaBeL]. IHAUBH/ya/IbHBIE 33JaHHS 110 BbICILEH
maremaruke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [I. @. Yctunora, 2007 (10)
S. C. byrpos, C. M. Hukonbckuii. Boiciiias maremaTvka. Briciiasg matemaruka: MockBa:
FOpaiit, 2022 (10)

I". H. BepmaHn. . CO0pHUEK 3ajau 1o Kypcy Matemarideckoro aHanusa: CII6.: ITpodeccus, 2005
(10
B. JI. ®aitHmmuat, I1. M. Bunnuk, A. A. Tapacos. . IHAuBUAYya/IbHBIE 33JjaHUS TI0
nuddepeHIIaTbHOMY U HHTErPaIbHOMY HCUMC/IEHUI0 (QyHKIMM HeCKOBKUX apryMeHTOB!
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2010 (1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12)

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. ®aiimmvuaT. . IuddepeHpansHOe U MHTerpaibHOe UCUMC/ieHre (DYHKLWEI HeCKOTbKUX
aprymenToB: CII6.: BXB-ITetep6ypr, 2007 (1)

B. JI. ®aiinmmvuat, 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)

M. T. TIucbMenHbIH. . KoHcreKT sieK1uii 1o Bbicleld MaTemMaTuke : M.: Aiipuc-nipecc, 2006 (9)

32
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Paspen 10. Juddepennuancaeie ypaBHeHus. Cucrems! guddepeHHanbHbIX yPaBHeHHH.

Pemlenue 3asiau Ha Temy:
" MuddepeHIManbHbIe
ypaBHeHMs [1epBOro nopsijka’.

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

Perrenye 3a/ja4 Ha TeMy:
"YcroiunBoCTh"

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

A. TI. Psibywiko, B. B. Bapxaros, B. B. [lepkaBel]. HAUBHAYa/IbHBIE 33JAHKS 110 BbICILIEH
marematuke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [I. @. Ycrunosa, 2007 (11)
A. ©. Oumunmos. CO0pHUK 3aau 1o griddepeHipanbHbIM ypaBHeHUsaM: VDkeBck: PerynsipHast
U XaoTuueckasi fuHamuKa, 2005 (1, 2, 3, 4)

I1. I1. YepHycb, I1. I1. UepHych. . YcToiunBocTs 1o JIsmyHosy: CI16.: Y3g-so BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2022 (1, 2)

10

A. I1. Psibyuiko. ViHauBHAyasbHbIe 3aaHus 10 Bbiciieii Matemaruke. U. 4 OnepalioHHOe
ucurcnenve: BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007 (17)
A. I1. Psibyuiko. ViHauBHAyasbHbIe 3aaHus 10 Bbiciieii Matemaruke. U. 4 OnepalioHHOe
ucurcnenve: BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007 (17)
T1. I1. YepHycs, I1. I1. YepHych. . OcHoBbI Teopuu yctoiurBoctu: CI16.: U3a-so BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2022 (1, 2)
I1. I1. YepHycb, I1. I1. UepHycs. . YcToiuuBocTs 1o JIsmyHosy: CI16.: V3g-so BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2022 (1, 2)
I". H. Bepman. . CO0pHUK 3a7a4 1o Kypcy Maremariueckoro anamusa: CII6.: ITpodeccus, 2005
(14)

. T. ITucbMenHbIH. . KoHCIeKT 1eK1ui 1o BeicLel MaTematuke : M.: Alipuc-nipecc, 2006 (10)
A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepxkaser;. VIHAUBH/ya/IbHBIE 33/IaHHS 10 BBICIIEH
marematuke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [I. @. Yctunosa, 2007 (11)
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 matemarrka: Mocksa: FOpaiit, 2022 (1)
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20

Wrtoro o pasgeny 10
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Paspen 11. KpaTHble HHTerpassbl.

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

PereHyie 3aga4 Ha TeMy:
"TpoiiHble UHTerpasbl"

Penlenue 3asiau Ha TeMy:
"[ToBepXHOCTHBIE UHTerpasbl"

Pelienue 3az1au Ha TeMy:
"Teopus nons"

B. JI. ®aiinimmuar. . Teopust nomsi: CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2020 (1, 2)

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

B. JI. ®aitHmmuar. . [luddepeHiyanbHoe U MHTerpaabHOe UCUKC/IeHHe (GYHKLUI HeCKOTbKUX
aprymenroB: CI16.: BXB-Iletep6ypr, 2007 (3, 4)

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. ®. YctuHoBa, 2010 (17, 18, 19, 20, 21, 22, 23,24, 25, 26, 27,
28, 31)

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

A. TI. Psibymko, B. B. Bapxaros, B. B. [lepxaBeL]. IHAMBH/ya/IbHBIE 33JaHHS 110 BbICILEH
maremartuke. U. 3 Paasr: BITY "BOEHMEX" um. /1. @. Yctunosa, 2007 (13, 14, 15)

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

S1. C. byrpos, C. M. Hukonbckuii. Boiciiias maremaTvka. Briciias matemaruka: MockBa:
FOpaiit, 2022 (2, 3)

. T. TInucemenHbIl. . KoHcreKT sieKiuii 1o Beicleld MaTematuke : M.: Alipuc-nipecc, 2006 (11,
12, 16)

A. 1. Psibyuiko, B. B. Bapxaros, B. B. [lepkaser. Pagei: BI'TY "BOEHMEX" um. []. @.
Ycrunoga, 2007 (13, 14, 15)
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10

10
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TIpunoxenue 3
K paboueii nporpaMme JHCHHITHHBI
BBICIIASAI MATEMATHUKA

®OH/] OHEHOYHBIX CPEJICTB

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

e MarHocTHYeckas pabora

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

o muddepeHLPOBAHHbIN 3aueT;

* 9K3aMeH.

Kputepuu onieHuBaHus

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

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

Bonpocsi/3aganus no remam I13

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

JMuddepenupoBanHblii 3auet (cemectp 1)

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

JMuddepenupoBaHHblii 3auet (cemecTp 2)

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

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

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

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

AyauTopHBIe 3aHATUA ° <
o X 2]
B KOHTAKTHO# (hopme g =
= B = Qo
g 8 g & S
& 3k g —E
¢ E g g g =
S) 5 (@] § < = E.. o O
-9 = HaunmeHoBaHue pasfesioB U AHJaKTHYECKHX ] o = 5w ; = 5 E [eNe)
¢} b= euHH 5] e = 2E|c¢© S T =
& i\ 14 Q & = g B [~ g bo
[25) ==} < = & O K
(@) Q ] E Fu S o =g
A = 58] 2| - - o =32
=% o = P = = <O
=] X ; ; o T
= ] X g_
o = =
o =) o
. Bonpocsl/
Paspen 1. D1eMeHThbI MaTeMaTHYeCKOM JTOTUKH N
1 1 |uTeopum MHOXecTB. BeliecTBeHHbIe uncaa. 13 7 2 5 6 5 5 5 A
Marpuupt T10 TeMaM
) I3
Pazaesn 2. DyHKIUH OT OJHOW Bel|eCTBEHHOM BBOHI;SI;I:/
1 1 |mepemeHHOIi. PeleHne cucTeM JIMHEHHBIX 22 10 2 8 12 5 5 5 an
ABHEHMI T10 TeMaM
My . I3
Bormpocsl/
1 1 Paspen 3. Teopus TIpe/iesIoB. Henpepble{e 46 24 12 12 2 10 10 10 | 3dmanus
(ysakun. CucTeMbl THHEHHBIX YPaBHeHHH. T10 TeMaM
113
Bonpocsl/
1 1 Paspen 4. ITpousBoaneie H guddepeHIHANBL. 99 61 18 3 38 10 10 10 | 3dmanms
AHanuTHYecKasi reoMeTpus. T10 TeMaM
I3
Bcero 3a 1 cemecTp 180 102 34 68 78 30 30 30
Bonpocsl/
1 5 Pazgen 5. Heonpeie/1éHHBIN HHTErpas u ero 50 20 8 12 30 10 10 10 | 3dmanms
CBOMCTBA. T10 TeMaM
I3
Bonpocsl/
1 2 |Pasgen 6. Onpepenénublii nuTErpaL. 40 20 10 10 20 10 10 10 | 3aAamiA
T10 TeMaM
I3
Bonpocsy/
1 2 [Pa3pen 7. KpuBo/IMHeHbIe HHTErpaJibl. 18 8 4 4 10 10 10 10 3a/iaHHA
T10 TeMaM
113
Borpocsl/
1 2 |Paspen 8. Psigpl. 36 | 20 12 8 16 10 10 10 | afaHui
10 TeMaM
113
Bcero 3a 2 cemecTp 144 68 34 34 76 40 40 40
Borpocsl/
7 3 Pazgen 9. Teopus pyHKIMIT HECKOTBKHX 50 18 8 10 30 10 10 10 | 3dmanus
nepeMeHHBIX. T10 TeMaM
113
Bonpocsl/
7 3 Paspen 10. JuddepennuanbHbie YPaBHeHHsI. 70 30 18 12 40 10 10 10 | 3dmanms
Cucremsl guddepeHIHATBHBIX YPaBHEHHH. T10 TeMaM
I3
Bonpocsl/
2 3 |Pasgen 11. KpaTble HHTerpanbL. 60 | 20 8 12 | 40 10 10 10 | >amaHHi
T10 TeMaM
I3
Bcero 3a 3 cemecTp 180 68 34 34 112 30 30 30
Bcero no auciunivHe 504 238 102 136 266 100 100 100
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OneHouHble MaTepuasnsl no gucuuminHe BBICIIIASI MATEMATUKA

OIIK-1 - Cnocoben npumeHsamb ecmecmeeHHOHay4Hble U 06Lqeuu:»ceHepr1e 3HAHus, Memoobl MaMeMamu4ecko20 aHaAu3a u
MO@MUPOBGHH}I, meopemuyeckoz2o u 3KkcnepumeHma<ibHoO2o0 uccnedoeaHust 8 npod)eccuona/lbuoﬁ OdesimeabHOCMU

Ne 1  TIpouuTaiiTe TEKCT U 3alUILKMTE Pa3BEPHYThIN 000CHOBAHHBINA OTBET

Haiinute obmee pemenne ypasaerna (X + 1)dy + y2dx = 0

No 2 IlIpouwTaiiTe TeKCT U 3alMILNTe pa3BepHYThIH 000CHOBaHHBII OTBET
Cocragsre auddepeHIHATbHOE YpABHEHHE, I KOTOPOro (yHIAMEHTATBHAA CHCTEMA
i . ) — 5 g — 5X 4
pemeHHit mMeeT BUI: V4 (X) = .87, 1, (x) = c,e°*x
Ne 3  TIpouuTaiiTe TEKCT U 3aMMILKMTE PAa3BEPHYThI 000CHOBAHHBINA OTBET

BemmcnuTe, mepelind K IMIHHIPHYECKOH CHCTEME KOOPIMHAT, o0BeM mapabomomna,

2 2
OTPaHHYEHHOIO MOBEPXHOCTAMH Z =X~ + V7, Z = 4|

Ne 4  TIpouuTaiiTe TEKCT U 3aMMILKMTE PAa3BEPHYThI 000CHOBAHHBINA OTBET

Hcmomesya teopemy Octporpanckoro-I'ayeca BEMMHCIHTE IIOBEPXHOCTHEIH HHTCTPAI:

ﬁ vzdydz + xzdzdx + xvdxdy
S

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

No 5  TIlIpounTaiiTe TEKCT 1 3alHIINTe pa3BepHYThI 060CHOBaHHEBII OTBET

ITpounTaiiTe TEKCT H 3alHINHTE PA3BePHYTHIT 000CHOBAHHEI OTBET
8
. X" +8x +5
e x4

No 6  IlpounTaiiTe TEKCT U yCTaHOBHTE COOTBETCTBHE

BrrancimaTe.
K xa:x7oit mosHIHHE B TeBOM CTOTOIE MOJOSPHTE MOZHITHIO M3 TIPABOTD CTOIONA.
1. (5+30(5-31) A 1.4+
2. 42 E. 8 3
—+—=i
3—i 17 17
3. 1 ) . B. 34
ﬁ(él- —2i)(3 +1)
4. 54 3i
5—3i

Ne 7  TIpouwuTaiiTe TEKCT U YCTaHOBHUTE COOTBETCTBUE

OmnpegennTe THII aCHMIITOT QYHKIHH.

K kaskm0# DO3HIEH B IEBOM CTOIOIE MOA0SPHTE NO3HIHIO i3 IPAEOro CTOIOIA.

1 2x2 -3 A. |BeprHrameHaz
M
2 2x24+3 b. |TopuszonTansHai
~ ox—1
3. 2x2 -3 B. |Haxnounax
Y- ¥2 —1
4. 2x% -3 I |BepTHKancHad H HAKIOHHAT
Yo
3. 2 . |TopuzoHTaneHAad H HAKIOHHAT
y =
x+1
6 x?—1
YT

Ne 8 HpquTaﬁTe TEKCT U yCTAaHOBHUTE [10C/1€40BaTe/IbHOCTh
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VeTAaHOBHTE COOTEETCTRHE MEXIY PAIAMH H HX ODITHMH WISHAMH:

AYZ a,=1-*+1-2+4

B. Yo Gy =>+-+—+—-+

2 5 10 17
1 4 a9 1
B Y ,a, =-—+———+--
IR 2 9 28 65
1 3 1 5
I".Ef‘leaﬂ—5+:_+§+ g+
ll (_1:|r|+1: 2 (:_1:]J!+ln2: I n . _1- n+l
n? ni+l n?+1° n?+3

Ne9  IlpouuTaiiTe TEKCT U yCTAHOBUTE ITOC/IE/|0BATEILHOCTD

HPO‘{H’IBIUTTE TERCT H YCTAHOBHTC IIPABHIBHYHO IIOCICIOBATC/IEHOCTE BEICKA3BIBAHMIL.

IIycTs nas QyHKIHOHATBHEI PAT ’ A | . Te I B —

MOCIEIOBATEIbHOCTE (PYHKIHIE, HENPEPEIBHBIX HA MHOKECTES BEIIECTBEHHBIX THCe X.
Js Toro, 9ToGsl GyHKIHOHATBHBIA PA CXOIHICA PABHOMEPHO, HEOOXOIHMO H

JOCTATOYHO, YTOOBI MaXKOPHPYIOIIHIT DAL __ VAOBISTEOPAIOMINI YCIOBHIO
_. CXOTHICA.

VCTAHOBHTE COOTBETCTERE VIBCPHICHHAMHN H BBRICKA3BIEAHHEM.

1 fa ()

Efn(x)

3 VX eXVk =1 |fi,(x)] < ag

3]

Ne 10 TIpouuTaiiTe TEKCT, BbiOepUTe MPaBUILHbINA OTBET U 3alUILIKTE API'YMEHThI, 000 CHOBBIBAIOLI[HE BLIOOp OTBETA

Haiigure opgunary To9kH nepecederns npamoi 2x+5y-2=0 c ocsio OV.
3amumuTe HOMep EBIOPAHHOID OTBETA D3 TOYKH H 000CHOBaHHE BBIDOpa
1.5

2.25

3.01

4.04

Ne 11 IIpouwTaiiTe TeKCT, BbIOEpHUTE MPABH/ILHBIN OTBET U 3alMILIKTE apryMeHThI, 000CHOBBIBAOLIHEe BHIOOp OTBETa

Ha cymmy xaxux npocTefmax apobeil packiaAsEacTCs JaHHAA MPAEHIBHAL PAllHOHATEHAL

apods
flx) = ﬁ_ VKa3aTh HOMEp IPABHILHOTO OTBETA.
B
1 =
&) x+2+x+3
) o= Ay B
(x)_x x¥2+1
3 = + B
f =it s
4 Foo = A, B
(x)_x—B x+5

No 12 TIpouwuTaiiTe TeKCT, BbIOepuTe NpaBU/IbHBIN OTBET U 3alMILKTE apryMeHTbl, 000CHOBBIBAOLLMEe BEIOOp OTBETA

[Tpounraiite TEKCT, ERIOSPHTE TIPABIIBLHEIN OTEET H 3ITHINHTE APTYMEHTEL
0DOCHOBBIBAOIITHE BBHIOOP OTBETA

3
I dyHEIEH Z = XY — V UacTHAA IPOH3BOIHAL a—ipaBHa:

VEazaTh HOMEP NPAaBHIBHOTO OTECTA.

1 -1
2 x—1
3 1
4 X

No 13 TIpouwnTaiiTe TeKCT, BbIOepHTe NTpaBU/IbHBIIN OTBET U 3aMUILIKTE apryMeHThbl, 000CHOBBIBAOIIE BEIOOp OTBETa
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IIpoumraiite TeReT, BBIOCPHTE IPABHIBHEL OTEET M 3aIHITHTE apTyMEHTEL,
000CHOEBIEAOIITHE BEIOOD OTBETA

OmnpeneUTs HATHYME H THII SKCTpeMyMa GyHKIHH Z = 6X — X2 + 2y — V2B Touxe 4 =
(3; 1). Ykasarp HoMep OPABHIBHOIO OTEETA.

1 MuanvynM

2 Maxcmaym

3 Hert sretpenyma

4 Tpedyerca I0MOTHATEIBHOE HeCIEIOBAHHE

No 14 TIpouwTaiiTe TeKCT, BbIOepHTe NTpaBU/IbHBII OTBET U 3aMMILIKTE apryMeHThl, 000CHOBBIBAOIHEe BEIOOp OTBETa

[IpounTaliTe TEKCT, BBHIOSPHIC MPABMIBHBIN OTBET H SalHIONIC apryMEHTBHL
000CHOEBIBAIOITHE BEIOOP OTBETA
6 3}(0 O
Uery paBHO NPOH3BEISHHE MATPHII : =?
0 o)1 -2
3alHITHTE HOME] BHIOPAHHOTO OTBETA 0e3 TOUKH H 000CHOBAHHIE ERIOOPA
0 3
6 0
3 0
»
2.
-6 4
0 0
3.
0 0
3 -6
4.
0 0

No 15 TIpouwnTaiiTe TeKCT, BbIOepHTe IIpaBUJIbHBIE OTBETHI U 3aMMILIMTE apryMeHThbl, 000CHOBBIBAOILME BEIOOP OTBETOB

Cuemannoe NPOH3IECICHHE HCIIONB3VETCA i NPOEEPEH B3aHMHOI'C
PacoIoHEHHA BEEKTOPOE, B CIIyHas, KOras

BekTopH 0pTOroHAILHEL

BekTopE! KOTTHHEAPHET

BeKTOpEl KOMITAHAPHEL

BexTopr 00pazvioT DpaEvio TPOHKY

hal el el o

Ne 16 HPOQHTaﬁTe TEeKCT, BLIGEPI/ITQ TIpaBU/IbHBbIE OTBETHI U 3allMIIINUTE aPI'YMEHTHI, 060CHOB];IBaIOI_L]I/Ie BbI60p OTBETOB

TIpoumralite TERCT, BBIOSPHTE IPABHIBHEIE OTEETHI H 3AMMIIINTE aPTyMEHTEL
000CHOEBIBAIOITHE BEIOOP OTBETA
Cpexu nepeuncieHHBX AH(dEPeHIHATEHBIX YPABHEHHH YKAKHTE YPABHEHHA B IIOIHBIX

muddepennHanax
1 (x2 +y2 4+ 2x)dx + 2xydy = 0
2 (x —y3)dx + 2xydy =0
3 (x2+y)dx+(x+1)dy=0
4 (xy? + x)dx — (yx2 +y)dy =0

Ne 17 IlpouwnTaiiTe TeKCT, BbIOepuTe MPaBUIbHbIE OTBETHI U 3alMILIKMTE apryMeHThl, 000CHOBBIBAOLLIe BHIOOP OTBETOB

Pamuye cX0gHMOCTH CTENEHHOT0 PAAa MOXKeT OBITh HafgeH o dopmyne: R = lim L
k—=+oo ey

Uemy paBeH pagHyc CXOgHMOCTH paga 12 275 (x — 1)¥7

1 2
2 0
3 -2
4 5

No 18 TIIpouwuTaiiTe TeKCT, BblOepuTe NpaBUIbHbIE OTBETHI U 3aIMILIMTE apryMeHThl, 000CHOBBIBAOLLMe BEIOOp OTBETOB
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[Ipountalite TekeI, BbIOSPHTIE MPABHIBHBIE OTBETHL H SalHIIHTE APryMEHTBL
000OCHOEBIBAOIIHE BEIOOP OTEETA.

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

1 =2

3]
]

OIIK.[I-1 - CnocobeH ananuzupogamb 3a0auu npogeccuoHanbHoli desimeabHOCMU HA OCHOGE NO/10JYceHUll, 3aKOHO8 U Menodoe 8 obiacmu

ecmecmeeHHbIX HAYK U mamemMmamuKku

Noe 1 TlpoyuraiiTe TEKCT ¥ 3alMULINTe Pa3BepHYThII 000CHOBAaHHBIN OTBET

BrrumciHTe KPHEOIHHEHHEIHE HHTErpan _fb xdl mo kpueod L: vy = 4x or toukd A (0, 0) zo Touxu B (1. 4).

Ne 2 TIpouwnTaiiTe TEKCT U 3aMUILUTE PA3BEPHYThIN 000CHOBAHHBIN OTBET

Hcnonszyro TeopeMy OcTporpagckoro-I aycca BEMHCIHTE NOEEPXHOCTHEIR
HHTETPAI:

ﬁ yzdydz + xzdzdx + xydxdy

54

Spr(x =2+ (v +3)3+(z—-5)P=1
Ne 3 TIpouuTaiiTe TEKCT U 3aNMILKITE Pa3BePHYTHI 000CHOBAHHBIN OTBET

Hpﬂ]ﬂﬁm{ﬂeﬁﬂoc ABMACHHE TElId CO CKOPOCTRID 17 HCpﬁMeHHOﬁ MACCEL 1M B
dv
OTCYTICTEHH BEHCINHHX CHII OITHCEIBACTCA YVPaEHEHHEM HB. MC]]IEPCKOI'O?’?I ; =
dm
—u—

;- [ASUHEKOTOPAT KOHCTAHTA. Kaxoi 0yzeT ckopocTs Tela 9epes epemMat,

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

Ne 4 TlpouwnTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE

IlycTe aan KpHEOIHHEHHEIH HHTerpan 2-ro poja : roe L — gyra kpHEOH ]II oT

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

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

VCTaHOBHTE COOTECTCTEHE YTECPEICHHAME H BEICKA3BIEAHHEM.

1 J. ydx + (y — x)dx
L

2 y =x2

2
3 J- x%dx + (x% — x)2xdx

0
4 J._(sz —x¥)dx

0

Ne 5 IlpounTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE

VcTaHOBHTE coOTEETCTEHE Meskay dyvHEmIaME f{x) B ux nepeoodpazuemm F(x):
Af()=x"+3B f(x)=e ™ B.f(x) =e =l f(x) =x"+3
1.F(x)=— ge_”; 2 F(x)= :TxB +3x;3. F(x) = —39_5; 4 F(x) = i—x‘l + 3x.

Ne 6 TIlpoumTaiiTe TEKCT M YCTAaHOBUTE I10C/IEA0BATE/TBHOCTD
BcraBbTe npaBU/IbHBIE YTBEpK/eHUst B TeopeMy CToKca:

BekropHoe nosie F HerpepsIBHO AuddepeHLupyeMo G.
SIBJIIETCST TPAHUI[eH . O6e Haxogsrcs B o6mactu G.
Tora UHTErpaJl, OnpeesIstoLni BeKTOpHOTO 1107151 F 110 , PABEeH MHTErPaiy, ONpeAeIstoIeMy
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A. LUpKyISALMIO

B. S, rae S -- riagkas opueHTUPOBaHHAs I0BEPXHOCTh
B. B obnactu

I'. noTok poropa

. L, KycouHo-I/ajxasi Kpusas,

No 7 TlpouuTaiiTe TeKCT ¥ yCTaHOBUTE TI0C/IeZl0BATETHEHOCTD

DyrrmuA f(x) mddeperunpyema . €CIIII CYIIECTBYET An a(x) TakKIle, 9
flxg) + Alx — xg) + a(x)(x — xp) s

A, GeckoHeIHO Martasg QyHKINIA

B. uncno

B. Vx € Ug(x,)
I'. B TOUKe X,

Ne 8 TlpouuTaiiTe TeKCT, BbIOeprTe NPABU/IbHBIN OTBET U 3allUIINTE apryMeHThl, 000CHOBBIBalOLIMe BEIOOD OTBeTa

K kaxoMy OBOHHOMY HHTErpaTy CEOJHTCA IIOESPXHOCTHEN HHTerpan 1-ro poga

ﬁ(.\:z + ‘1-'2 + Zz)ds I10 OBepXHOCTH 7 = /9 —x° —‘1-'2 npH ee

5
MpOSKTHPORAHNH Ha MI1ockocTs XOY 7

1 ffo.fi+
D
2 1] L\_: +y74afo-xt—y? _li\'afl‘
D
3 i [+ +22 +:.:| 1+$d\'ﬂf‘l'
D 9—x“—y*
4 1R Ty R S -
I!T ! \|‘9 o J f\l‘g—-T: _1,: Jg—r:—_l':

Ne 9 TlpouuraiiTe TeKCT, BbIOeprTe NPAaBU/IbHBIN OTBET U 3alUIINTE apryMeHThl, 000CHOBBIBatOLIMe BEIOOD OTBeTa

H3BecTHE KOPHH XapaKTepHCTHIECKOTO ypaBHeHHA A; = 1,4; = 3. Kakomy maHeAHOMY
oaHopoaHOMY AHbdepeHUHATEHOMY YPAaBHEHHIO OHH COOTBETCIBYIOT:

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

Ne 10 ITpouuTaiiTe TeKCT, BbIOEpHTe PaBU/IBHBINA OTBET U 3allUIINTE apryMeHThI, 000CHOBBIBAOLIIME BEIOOD OTBETa

Haifitu ", smaz, at0 d*z = Ldx? + 2dxdy — X dy?
x ¥ ¥

1
1 -
¥
2
2 =z
¥
1
3 —
X
s 2
y

Ne 11 TMpouuTaiiTe TEKCT, BbIOEpHTe MPABHU/IbHBIE OTBETHI U 3alUIINTE apryMeHTbI, 000CHOBBIBAOLIME BEIOOD OTBETOB

Vxazats Bce Meproobpasasle dymxmm f(x) = 2x° + 5x — 1
1L 2x34+3x2—x+3
3 2

2. 2x3+5x2—x+1

2 5
3. =i 4+oxt—x—7
3 2

4 4x+5
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Ne 12 IMpouuTaiiTe TEKCT, BbIOEpHTe MPAaBHU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbI, 000CHOBBIBAOLIMEe BEIOOD OTBETOB

VEKazaTh 9HCIOBEIS PAIEL, CXOMANIHEC 10 NpH3HAKY JIeHOHMIA:

i —1 n+l
) y o
n
1

i (_1]ri+l_nf
: S
n+1
n=1
3 Z (_1)n+lnﬂ
’ n+1
n=1

@

4 Z n
’ n® 43

Ne 13 INpouuTaiiTe TeKCT, BbIOeprTe MPaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbl, 000CHOBBIBAOLIME BEIOOD OTBETOB

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

1. x=05
2. x=—1
3. x=15
4. ¥ =725

Ne 14 HpO‘II/ITaﬁTE TEeKCT, BBI6EpI/ITE TIpaBUJ/IbHbIE OTBETHI Y 3allMIINTEe apryMeHThI, OGOCHOBLIBBIOH_[I/IE BLI60p OTBETOB

BribepHTe MaTpHIEL, 1711 KOTOPEIX HE CYINECTEYET 00paTHAL. Y KakHTe HOMED IPABHIBHOIO OTBETA.
1 ( 1 2 )
-2 —4
2 1 2
(o 1)
1 2
(o o)
1 2 4
G o
OIIK./I-2 - CnocobeH ¢popmynupoeams 3adauu npogeccuoHaabHoU desimeabHOCIMU HA OCHOGE 3HAHULL, NPOQUIbHBIX pazdenoe
MamemMamuy4ecKux u eCrmecmeeHHOHAYYHbIX OuCYunauH (Modysneti)

Ne 1  TIpouuTaiiTe TEKCT U 3alUILIMTE PAa3BEPHYThIN 000CHOBAHHBINA OTBET

YeMmy paBHa 00paTHAA MATPIINA I MATPHITEI (_13 _52)?

Ne2  IIpouuTaiiTe TEKCT U 3alMILKTE Pa3BePHYThI 000CHOBAHHBIN OTBET

UeMy paBeH Npefen (YHKIIIH IPHI X — 400

I 3
y

y=fx)

Ne 3  TIpouwuTaiiTe TEKCT U YCTAaHOBHUTE COOTBETCTBUE

VCTaHOBUTE COOTBETCTBIE MEKIY ONpeleleHHEIMI HHTeTPATaMII I IIX 3HAYEHILIMIL:
) 3dx 1 . 0
3. } 2 . 2
A. fl x*dx; B. fz = B.f_lx sinxdx; T. f_zx dx

Ne 4  IIpouuTaiiTe TEKCT U yCTAHOBHUTE COOTBETCTBHE

VY CTAaHORITE COOTBETCTRIIE MEXIY YIIaMIH, 110 KOTOPBIMII II30KIIHHY
1 depeRIIaTLHOrO YpaBHeHna ¥’ = x2 + y? mepeceKaT HHTErPalEHEIE
KpPIIBEIE
1) 45° 2)30°,3)0°, 4)60°.
A)x2+y? = 0,B)x2+y2 = 1,B)x? +y2 =3, T) x? + y2 — =
W

Ne 5 TlIpouwuTaiiTe TEKCT U YCTaHOBUTE M10C/I€A0BATEILHOCTD
BcraBbTe NpoIylLjeHHble TePMUHbIL:
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1. Ecu GonblileMy apryMeHTy COOTBETCTBYeT Gosibiiiee 3HaueHHe QYHKLNM, TO (YHKLUS
2. Ecsi GosiblieMy apryMeHTy COOTBETCTBYeT MeHblilee 3HaueHHe (DyHKLUH, TO QYHKLHS
3. Ec/i apryMeHTy COOTBETCTBYeT 3HaueHHe Oosiblilee, YeM y BCeX IPYTHX apryMeHTOB, TO (DyHKLHs

4. Ecnu apryMeHTy COOTBETCTBYeT 3Hau4eHHe MeHblllee, UeM Y BCeX APYrUX apryMeHTOB, TO QyHKLIUS

A. ¥MeeT TOYKy MHHUMyMa
B. MOHOTOHHO y0bIBaeT
B. uMeeT TouKy MakCcuMyma

I'. MoHOTOHHO BO3pacTaeT

No 6  IlpouwnraiiTe TeKCT, BbIOepHTe NpaBU/IbHBIIN OTBET U 3alUILMTE apryMeHThbl, 000CHOBBIBAOIHe BEIOOp OTBETa

Cpenmee HuTerpambHOe 3Haterne dyukmun T (7,6, @) onpegenéunof B
obmactu V:a<r=b,0=0<7.0=@=27 rae 1.0.Q -chepuaeckue

KOODIHHATEL, PAEHO

2x x oo

1 L7 doisinede] rvidr
Vo o a
12 = 5

2 — [ de[sin6d6| Trdr
Vo o a
1 = &

3 — [ de[do|Trdr
Vo o a
1% = 5 0k

4 — | do|sin” 8d8 [Trdr
Fo o a

Ne 7 IlpouwTaiiTe TeKCT U yCTaHOBHTE [10C/IEf0BATe/IbHOCTD
BcraBbTe NpomnylLeHHbIE YTBEP)XKAEHHS:

ITycte npegerns! GpyHKUui f(X) , g(X) Mpy X cTpemsiieMcs K a paBHbI 0.
Torza f(x) =O(g(x)),ecm ____

f(x) 1 g(x) consmepumBl, ecu ;

fx)=o(g(x)),ecm _____;

f(x) 1 g(x) FKBHBaNEHTHBI, €CTH

A.
e _
Hagw ~°
b.
@
tm ol =+
B.
lim@ =k, k+0,1+too
5 g(x)
I.
- fG)
Mg !

No 8  IlpouwuTaiiTe TeKCT, BbiOepuTe NPaBU/IbHBIN OTBET U 3alMILKTE apryMeHThl, 000CHOBBIBAOLLMEe BbIOOp OTBETa
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YpaEHeHHe KacaTeIBHOH ITOCKOCTH K IIOEEPXHOCTH Z = f (X, V) B TOUKe
3fo _ 8f oozl

M (x5, Vg, Zp) OIpegenseTcs no GopMyne, TIe

E dx
af;
1 z—zo=a—;(x—xo]
af; afc
2 Z—Zo:a—;(x—xu)‘l'a_;(}’_}'n)
afe af;
3 J’—J’o=a_;(x_xo)+a_;()'_}'u)
x_xo:}'_}’u-_z_za
4 9fo | 9f
dx u ayM BZM

No9  TIlpouwnraiiTe TeKCT, BbIOepHTe paBU/IbHBINA OTBET U 3alUILKTE apryMeHThbl, 000CHOBBIBAOIHE BEIOOp OTBETa

Tpamuent dyuakmm v = 5x°y — 3y%z + 2z%x B Touke M(1.-1,2)
HMEeT KOOPIHHATEL

1 gradu = {1;—3; 5}
2 gradu = {3;-3; 6}
3 gradu = {11; —13; 5}
4 gradu = {—2; 17;5}

No 10 TIIpouwraiiTe TeKCT, BblOepuTe NpaBUJIbHbIE OTBETHI U 3alMILMTE apryMeHThbl, 000CHOBBIBaOLLMe BEIOOpP OTBETOB
Haiiaute yacTHbIe pellleHus /1Sl ypaBHEHUsT:

(x+ Ddy +yidx=0

1.x=-1
2. x=y
3.x=1
4.y=0

Ne 11 HquHTaﬁTe TEKCT, BLIGEPI/ITE TIpaBWIbHbIE OTBETHI 1 3allMIIINUTEe apryMeHThI, 060CHOB]:IBa}OH_]I/Ie Bbl60p OTBETOB

Cpens nepedncieHHEX JHbGepeHIHATEHEX VPABHEHHH VKA KHTe
ypaEHeHH E NOIHEX Jaddepermianax

1 (x% +y? +2x)dx + 2xydy =0
2 (x —yH)dx + 2xydy =0
3 (x*+y)dx+(x+1)dy =0
4 (xy? + x)dx — (yvx? + y)dy =0

Ne 12 IIpouwuTaiiTe TeKCT, BbiOepuTe NpaBU/IbHbIE OTBETHI U 3alMILINMTE apryMeHThl, 000CHOBBIBAOLLMe BEIOOpP OTBETOB

VKaszaTs Bce 3HAUEHHA L, IPH KOTOPBIX MOIOMKHTEILHEIH THCIOBOH PAT Y @, CKOJHTCA, ECTH
com T gl
lim Y/a, = L:

n—oa

1

—~
Il

ta
~
I

78]
[l
I

W = | |

ey
—~
[
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