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1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIlK-1 — cnocobHOCTh TPUMEHATh €eCTeCTBEeHHOHAyuHble U OOIIeUH)KeHepHble 3HaHWs, MEeTOAbI
MaTeMaTU4yeCKoro aHalu3a U MOJIe/IMPOBaHUs B WH)KEHEPHOH [eATeNbHOCTH, CBSI3aHHON C (DOTOHHBIMU
TEXHOJIOTHSIMA ~ 00paboTKM  WHQOpMalvi, TPOEKTUPOBAaHWEM, KOHCTPYMDOBAaHHEM W TEXHOJIOTHSIM
MIPOU3BO/ICTBA 37IEMEHTOB, IPUOOPOB U CUCTEM (DOTOHUKHU U ONITOMH(OPMATHKH

IICK-1.3 — crmocobHOCTB K pacyeTy, IPOEKTUPOBAHUIO ¥ KOHCTPYHWPOBAHHUIO B COOTBETCTBUH C TeXHUUECKUM
3a7laHeM TUIIOBBIX CHCTeM, PUOOPOB, fieTasiell U y3/10B Ha CXeMOTEXHHUUECKOM 1 3/1eMEHTHOM YPOBHSX

DOpPMHUPOBAHHIO KOMITETEHI[UH CITY>KUT IOCTKEHUE C/IeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1

3HAHUS:

B ob6nacti MaremaTrueckoro aHam3a:

OCHOBHBIE TIONIO’KeHHsI TeopuM (YHKI[MM OJHOM TlepeMeHHO#: Tipefies, HeIpephIBHOCTD,
muddepeHIaNbHOe HCUMC/IEHWe W ero reoMeTpuueckue TpunokeHUs. OCHOBHBIE TIONIOKEHUS TeOpUd
VHTErpaJibHOTO  UCUMC/IeHusT (GYHKUWNA OJHOW TepeMeHHOW: Heorpe/eNiéHHbIA, OIpeeNnéHHbIA U
HECOOCTBeHHBINM WHTErpasbl, OCHOBHBIE TEOPEMbI WHTETrPAbHOTO WCUMC/IEHUs, TIPUTOKEHUS OTIPe/ie/IEHHOTO
vHTerpana. OCHOBHBIE TIOJIO’KEHHSI TEODUM YUCIOBBIX, CTEleHHbIX U (YHKLMOHAIBHBIX PsioB. OCHOBHbIE
TOJIO’KeHWsI Teopud (YHKLMM HeCKOJIbKUX TiepeMeHHbIX (Tipefiesi, HerpepbiBHOCTh, AvddepeHLManbHOe
WCUUC/IeHWe U ero TeOMeTpHUecKhe TPUIOXKeHHUs, HeCcOOCTBEHHbIe HWHTETPajbl, SKCTPEMYMBI, 3/IeMEHTHI
(yHKLMOHAMBPHOTO aHa/in3a, KpaTHble MHTEeTpasibl); CKa/sIpHble W BEKTODHbIe mosis, guddepeHIMaNbHbIe U
BEeKTODHBIE OIEepaTopbl B BEKTOPDHOM aHasM3e, WHTerpajbHble TeopeMbl. OCHOBHBIE TIONOKEHUS TEOPHUU
KOMITTEKCHBIX UMCesl U (QYHKIMM KOMIUIEKCHOUW TepeMeHHOM (Tipefiesi, HelpepLIBHOCTD, AuddepeHIMaabHoe
WICUMC/IeHHe, TeOMeTPUYeCKUH CMBIC/, YC/IOBUS aHAJIMTUYHOCTH, WHTETpajbHOe HCUMc/ieHre (yHKLUH);
YKC/IOBBbIE W CTeTleHHble KOMIUIEKCHBIE Psifibl, 0COObIe TOUKM (DYHKLMM KOMILIEKCHOM TepeMeHHOM, BbIUeThI
(YHKLIMM B O0COOBIX TOUKAaX; METOAbI UCIIO/b30BaHUSI BBIUETOB /i1 BEIUMC/IEHUS] KOHTYPHBIX KOMIUIEKCHBIX U
HeCOOCTBEHHBIX Bell[eCTBEHHLIX WHTETPAJIOB; TIOHSATHE W METO/bl aHAJIMTUYEeCKOTO TIPOAO/DKEHUS (QYHKIUM
KOMITJIeKCHOU TiepeMeHHON. OCHOBHBIE TIOJIOKEHUsI TEOPUM OTepalliOHHOTO UCUMC/IEeHHs], TIpe/iCTaBleHue U
rccnefnoBanvie GYHKLWN TIPU IOMoOIU WHTerpana @ypoe U psagoB Oypoe.

B obnactu nvHeiHOM anreOphi:

MaTpuLpl; OMNpe/ieNuTeNd; MarpuyHas anrebpa; HCCIefoBaHHME W pelleHde CHUCTeM JIMHEeHHBIX
anreOpanuecKnX ypaBHEHWM; JIMHEHHbIe MPOCTPaHCTBa, 0a3uc; eBK/IWOBHI TPOCTPAHCTBA, OPTOTOHABHBIN
0a3uc; MUHeHHBIE OTIepaToOpbl, COOCTBEHHbIE 3HAYEHUS] W COOCTBEHHBbIE BEKTOPHI OIeparopa; KBafipaTHUHbIE
(hopmbl, X pUMeHeHue JJis TIPUBeJieHNsl YPaBHeHUI KPUBBIX U TIOBEPXHOCTel K KAHOHUUECKOMY BUAY U /IS
pelleHus 3a/jau Ha SKCTPeMyMbI (DYHKIIUH HeCKO/TBKUX TTepeMeHHbIX.

B obmacTy aHanmuTHUE CKOU T€OMETPUH:

BeKTOpHas anrebpa, mpeoOpa3oBaHWe KOODAWHAT; MpsMble Ha TUIOCKOCTH; TJIOCKOCTH U TIpsiMasi B
MPOCTPAHCTBe; KPUBBIE W MOBEPXHOCTHU BTOPOTO TIOPSIJKa; TapaMeTpruecKoe 3a/jaHre JIMHUK U TIOBePXHOCTEH;
TMOJISIpHAsl CHCTeMa KOOpAMHAT Ha IUIOCKOCTH; LWIMHApWYeckue U cdepuueckrde CHCTeMbl KOODJAUHAT B
TPOCTPAHCTBeE.

B ob6nactu Teopuu quddepeHIuaabHbIX YpaBHEHUH:

MOCTAaHOBKA 3a/iay, MPUBOJSANIUX K OOBIKHOBEHHBIM JuU(depeHI[HabHbBIM YPaBHEHUAM U CHUCTEMaM
IuddepeHMaNbHBIX YPaBHEHUH; yCIOBUS CyLeCTBOBAaHUS W eQMHCTBEHHOCTH pelleHHs 3afaud Kowm asist
opgHoro auddepeHMAaTLHOTO ypaBHEeHUS W cucTeM AuddepeHIManbHBIX YpaBHEHWH; TeOMEeTPUUeCKHH U
du3uueckuii cMbica AuddepeHIMaTILHOTO YpaBHEeHUs U cUCTeM AuddepeHIMaIbHBIX YPaBHEHNHM, HauaIbHbIX
YCJIOBMH M pellieHul auddepeHIaabHbIX YPaBHEeHUH; Haubo/iee 4acTo BCTpevarolnyecs quddepeHiaibHbe
ypaBHeHUs (C pa3fessioUMUCS TepeMeHHBIMY, OFHOPOJHbIe, JMHEeHHbIe, B TOMHBIX AuddepeHIanax);
ypaBHEHUs BBICIIUX TIOPSIKOB, [OIMYyCKAOI[He TIOHW)KeHWe IIopsJKa; JMHelHble avuddepeHIuaibHbIe
yPaBHEHUsI BBICIIMX TOPSAKOB, IOCTPOEHUEe WX 00IIero pewieHus; GrU3ndeCcKUil CMBIC/ pellieH’H OHOPOZHOTO
U HeofHOpogHoro auddepeHIManbHbIX ypaBHEHWH C TIOCTOSHHBIMU Ko3(dduimeHTaMu (CBOOOAHBIE U
BBIHY)K/]€HHBIE KO/Ie0aHus); MOCTAHOBKA KPAaeBbIX 3a/iau, TPAHUYHBIX YCJI0BUM; UHTerpajbHOe Mpeodpa3oBaHyie
Jlartaca, ero CBOMCTBa, OCHOBHBIE TeOpeMbl, MpPHUMEHEHHEe K peIleHUI0 JIMHeHHBIX auddepeHIanbHbIX
ypaBHEHUM U CUCTeM JIMHEWHBIX quddepeHanbHbIX ypaBHeHn. Cructembl quddepeHIManbHbIX ypaBHeHUH
B KaHOHWYECKOM W HOPMajbHON (JopMe, MaTpUUHAs 3allUCh CHUCTEMBI; CBS3b CHUCTEMBI MU depeHIaTbHbIX
ypaBHeHHI B HOpMasibHOHM ¢opMe ¢ ogHuM AuddepeHIManbHBIM ypaBHEHHEM — OO TIOpPsAKa; JUHeHHbIe
cucrembl auddepeHIManbHBIX YpaBHEHWH; OJHOPOAHbIE JMHeHHbIEe CHCTEMbI; JIMHEelHOe TIPOCTPaHCTBO
pellleHu, (yHAaMeHTa/lbHasg CHUCTeMa peIleHud Kak 0a3uC TpOCTpaHCTBA pelIeHui; MeTop OJinepa
IOCTPOEHHUsT OOILEro pelieHus A/ OJHOPOAHOM cucTeMbl AuddepeHIanbHbIX YPAaBHEHHI C MMOCTOSTHHBIMU
Ko3hUIIMeHTaMH; TeopeMa O CTPYKType OOIero pelieHus JUHeHHOH HeoJHOPOJHON  CHCTEMBI
muddepeHIaNbHBIX YPaBHEHWH, MeTo[] Bapyal[iyl TPOU3BOJIbHBIX TOCTOSSHHBIX U METO[] HeoTIpe/|eIEHHBIX
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K03(h(UIMEHTOB pellieHNs CUCTeM; YCTOMUMBOCTE pelieHus AvddepeHIvaibHOTO YpaBHEHUs, OTipe/ieieHre 1
WCC/leloBaHUe Ha YCTOWYMBOCTb TPUBMAIBHOTO peLIeHUs] OJHODOJHON CHUCTEMBI, CBSI3b C KODHSIMH
XapaKTepUCTHYeCKOTO ypaBHeHUs;

YMeHus:

B obnactu MaremMaTHueckoro aHaamsa:

IIPOU3BOJUTh OIepalui Haji MHO)XeCTBaMM; HaxO[UTb TOUHble U BepXHUe U HIDKHHE T'DaHULIbI
OrpaHUYeHHbIX MHO)XECTB; BbIUMC/ISTD NpeZesibl (QYHKLMM U 110C/e/j0BaTe/IbHOCTEH; BIYUCIATE IPOU3BOJHbIE
u auddepeHnyansl moboro mopsaka (YHKOWH, 3aJaHHBIX SIBHO, HESIBHO M TapaMeTpPHUecKd; HaXOAWTh
ypaBHeHUsI KacaTe/lbHBIX M HOpMaJiell K IJIOCKUM KPUBBIM; IIPOBOAUTE TOJTHOE MCC/Iel0BaHHE W TIOCTPOEHHe
rpa@ukoB (YHKIMI OAHOM TepeMeHHOW; To/iyuaTh pas/iokeHus: ¢GyHKUUM 10 (opmyne Telinopa u
WCTIONIb30BaTh WX A/ TIPUOIMDKEHHBIX BBIUMC/EHWM; pelath 3aJadd Ha 3KCTPeMyM (YHKIHM; BBIUHC/SATD
Heollpe/ie/léHHble U OIpe/le/léHHble WHTerpabl (YHKLUMA OJHON IlepeMeHHOH; BBbIYUCIATh [JIMHBL YT,
TUIOIIAZIY TUIOCKUX 00s1acTeld, 00bEMBI U TTOBEPXHOCTH TeJl BpAllieHHs C TIOMOLIbIO OTIpeZieIEHHOTO UHTerpaa;
WCCJIe/J0BaTh Ha CXOAMMOCTh U BBIYMC/ITH HECOOCTBEHHbIE WHTerpasibl MepBOr0 M BTOPOrO POJia; HaXOAWTh
Maccy, CTaTMyeckre MOMEHTBI, KOODJHMHATbl LIEHTpa MacC IJIOCKUX (Uryp; MCCIefoBaTh Ha CXOZUMOCTb
YKC/IOBBIE PSiZIbI, HAXOOUTH 00JIaCTH CXOAUMOCTH (PYHKLIMOHA/IBHBIX PSJOB; TIPOW3BOJUTH apU(MeTHUeCcKHe
oriepalvy Hajl CXOASIIUMUCS psiiaMH, a Takxke AuddepeHIMPOBaHre W UHTErPUPOBAHKE CTETIeHHBIX PSfIOB;
NIPOBOZUTL pasjiokeHre (YHKLUM B CTeleHHble psifibl, WCIO/Nb30BaTh IIOJyUeHHble pas3/I0oXKeHus [JIst
NpUOJIVKeHHBIX BBIUMC/IEHUH 3HaueHWH (yHKIHY, eé MPOM3BOJHBIX U MHTErPasioB; HAXOAWUTb CyMMBI DSIZOB;
BBIUMC/ISTh TIpefesibl (YHKLMMA HeCKOJIbKUX IepeMeHHbBIX; BBIUMC/IATH MPOM3BOAHBIEe M AudepeHInab
nroboro nopsaka GyHKLUMH, 3aJaHHBIX SIBHO, HESIBHO U MapamMeTpU4eCKU; HaXOAUTb ypaBHeHUs! KacaTe/IbHbIX U
HOPMAsbHBIX TIOCKOCTeH K TIPOCTPAaHCTBEHHBIM KDHUBBIM, KacaTe/JbHBIX TIJIOCKOCTEM W HOpMasied K
MOBEPXHOCTSAM; TIO/My4YaTh pa3iokeHus (QyHKUud 10 ¢opmyne Teiliopa W WCOMB30BaThb WX IS
NpUO/VKeHHBIX BHIUMCIEHHH; pelllaTh 3a/jaui Ha SKCTPEMYM U Ha YC/IOBHBINA 9KCTPeMyM (DYHKLIMH HeCKOTBbKUX
repeMeHHbIX; BBIUMC/IATE KpaTHble ¥ IIOBEPXHOCTHbIE UHTErpasibl; IPOU3BOAUTD Ollepaliuy HaJl KOMIUIEKCHBIMU
YKMCAaMH, HCIO/b3yS pasavuHble (GOpPMbI WX 3alMCH U TeoOMeTpPUYeCKylH0 HHTEepIIpeTaldio; BBIUMC/IATh
OCHOBHBI€e 371eMeHTapHble (PYHKLMA KOMIUIEKCHOTO [epeMeHHOr0, pellaTh ypaBHeHusl; UCCIef0BaTh QYHKLHUIO
Ha aHa/IMTUYHOCTb, BLIUMC/ISTL €€ TIPOWM3BOJHYIO, BOCCTaHAB/IMBaTh AHAIUTHUECKYI0 (QYHKLWIO 1O eé
BellleCTBEHHOW WM MHMUMOW YacTH; HaxOAWTh 00pa3bl TOUeK, JMHWH, o0/acTedl MpU WX OTOOPaKEHWH C
TIOMOLLbI0 aHA/IUTUYECKON (YHKIMHM, OIpefie/iiTh KOH(GOPMHOCTb OTOOpa)kKeHWsl; BBIYMC/SATH KOHTYDHbIE
VHTerpasbl 0T (yHKLMM KOMIUIEKCHOTO IlepeMeHHOIo, UCIOoJb3ysl TeopeMbl KoiM, WHTerpanbHyo (opmyiny
Koum, dopmyny HetoToHa-JIeiibHMIIa; WCC/Ief0BaTh CXOAUMOCTb KOMIUIEKCHBIX UHC/IOBBIX PSiZIOB, HAXOJHUTh
00/1aCTH CXOUMOCTH CTeTeHHBbIX DSZIOB; TIO/MyYaTh pas/jiokeHue (QYHKIMW B psifbl Teiinopa mnu JlopaHa;
HaxXOfUTb W WCCIeAOBaTh 0COOble TOUYKM (YHKUWH; BBIYUCIATH BbIUEThl (YHKLIMHA B OCOOBIX TOYKAaXx;
WICTIONIB30BaTh BBIYETHI J/IsI BBIUMC/IEHUs] KOHTYPHBIX KOMILJIEKCHBIX WHTETPAJIOB; BBIUMCISATE BellleCTBeHHbIE
TPUTOHOMETpPHUeCKHe U HecoOCTBeHHbIe MHTErpasibl C TIOMOLIIbIO BHIUETOB; TIPOBOAUTE pas/iokeHre (QYHKIIWI B
psg @ypbe, HAXOAUTh CYMMBI PsifIOB; TIPUMeHsITh Tipeobpa3zoBaHye Jlaryiaca K pelieHuro THHeHHbIX CUCTEM C
TOCTOSTHHBIMU K03 duiiieHTaMu.

B obnactu mHelHO# anreOpsr:

BBIUMCJISITD OTIPeZie/IUTeNH; TPOU3BOAUTE Ofepaliy HaJ, MaTpULIaMM; HaxXoAWTb OOpaTHYIO MaTpHlly,
pPaHI MaTpHLbl; pelliaTb MaTpU4Hble ypaBHeHHUS; TIPOBOJUTH HCC/eJOBaHWE CHUCTEMBI JIMHEMHBIX
anrebpanueckix ypaBHEHHH Ha COBMECTHOCTh C TIOMOIIIbI0 TeopeMbl KpoHekepa-Karienny; HaXofuTh peliieHne
KBa/[paTHOH HEOJHOPOZAHOM CHCTEMBI ajiredpanuecKUx JIMHEMHBbIX YPaBHEHUH C moMolso dopmyn Kpamepa;
peliatb HeOAHOPOJHbIe anreOpanueckve CHCTeMbI JIMHEMHBIX YypaBHEHWH MeTozfioM I'aycca; HaxofuTb
GbyHIaMeHTaTBHYI0 CHCTEMY pellieHH O[HOPOJHOW CUCTeMbI areOpanuecKx TMHeHHbIX YpaBHeHUH.

B o6sacti aHanuTAYeCKOW reoMeTpUu:

TPOM3BOAUTH OMEepalyd HaJ TeoMeTpUYeCKUMH BeKTODaMH: JIMHEHHbIe oOrepalud, CKaspHoe,
BEKTODHOE, CMeIllaHHOe, TBOWHOe BEKTOPHOE YMHO)KEHNWE; BBISICHATh TeOMeTPUUeCKHid CMBIC/T YPaBHEHUH Ha
TMJIOCKOCTH Y B IIPOCTPAHCTBE; CTPOUTh KPHBbIe U NIOBEPXHOCTH BTOPOr'O MOPsi/Ka, apaMeTpUUeCcKy 3aJaHHble
JIMHUU Y TIOBEPXHOCTH, KPUBbIE B MOJISIPHON CHCTeMe KOOPZAWHaT.

B obsactu Teopun guddepeHaabHbIX YPaBHEHHI:

HaXofWTh 00lljee U yacTHOe perleHus AvddepeHLHaTBEHOTO YpaBHEHHS U cucTeM AuddepeHLHaTbHbIX
yPaBHeHU; HaXOAWTb OCOOble TOYKM W 0COOble pellleHus; TOHWXaTh TMOPSAOK AuddepeHLIHaTBEHOTO
ypaBHeHUsl; CTPOUTHL OOIllee pellieHVe JMHEHHOTO OFHOPOAHOTO AuQdepeHIMaTbHOTO YPaBHEHUS W CUCTEM
JIMHEMHBbIX OJHOPOJHBIX Ju(@epeHIMaIbHbIX ypaBHEHUH; INPUMEHSTb METOJ, Bapualldd I1POM3BOJIbHBIX
TOCTOSIHHBIX W MeTO7, IoAOOpa YaCTHBIX PpelleHWd [yisi JMHeWHBIX HeoJHOPOAHBIX uddepeHIanbHbIX
YpaBHEHUI;

HABbIKU:

OBnazieTb OCHOBHBIMHM MaTeMaTuueCcKuMH (opmysnamu, METOZAMHU U CII0CO0aMH MX TIPUMEHeHHs AJist
pellleHus 33/jad eCTeCTBeHHOHAYYHBIX U TeXHWUeCKWX AWCLUIUIMH, a TakXKe 3a/ay, COCTABJSIOIIUX OCHOBY
VH)XeHEePHO-KOHCTPYKTOPCKOH [IPaKTHKHU.

IICK-1.3
3HAHUSA:



B o6mactu MaremMaTHueCKOro aHamM3a:

OCHOBHbIe TIOJIOKEHHS] TeopuM (YHKLMM OJHOM I[epeMeHHOW: Tipefiesl, HeNpepbIBHOCTD,
IuddepeHIMalbHOE HCUMC/IEHWE M ero reoMeTpuueckve TNpuiokeHUs. OCHOBHbIe TIO/IOKEHHWS TeOpUd
VHTErpajibHOTO  UCUMc/ieHus (YHKUMNA OfHOM TepeMeHHOW: HeompefleNléHHbIM, OINpefenéHHbIA U
HecoOCTBeHHBIN MHTerpasbl, OCHOBHbIE TEOPEMbl MHTErPaJbHOIO MCUMC/IEHUS, NIPUIOKEHHUS OTpe/ie/IEHHOTO
vHTerpasna. OCHOBHbIE TOJIOKEHHSI TEODUM YMC/IOBBIX, CTEleHHbIX U (DYHKLMOHAIbHBIX PsifioB. OCHOBHbIE
TIOJIO’KEHUSI Teopud (YHKI[MM HeCKOJIbKUX IlepeMeHHbIX (Ipefiesl, HelpepbiBHOCTh, AvddepeHLinanbHOe
WCUNC/IeHMe W ero TreoMeTpUYecKHe TIPUIOXKeHHs, HeCcOOCTBeHHble HHTerpasbl, 3KCTPEMYMbI, 3/1eMEHThI
(YHKLMOHAIBLHOTO aHa/u3a, KpaTHble WHTerpasbl); CKa/isipHble M BeKTOpHbIe mosisi, AvddepeHLMaNbHbIE U
BEeKTOpDHbIE OIEepaTopbl B BEKTOPDHOM aHasu3e, WHTerpajbHble TeopeMbl. OCHOBHbIE TIONIOKEHUS TEOPUU
KOMII/IEKCHBIX urcen U (YHKIMM KOMILIEKCHOM TiepeMeHHOM (Tipefesi, HelpepbIBHOCTh, AuddepeHIaIbHOe
WCUMC/IeHre, TeoOMeTpUYeCKUH CMBIC/, YC/IOBUSI aHA/JMTUYHOCTH, MHTerpajbHOe Hcurc/ieHue (QyHKLUW);
YHC/IOBBIE U CTeleHHble KOMIUIEKCHBIE Psifibl, 0COOble TOUKM (YHKLMM KOMIUIEKCHOM IiepeMeHHOM, BBIYEeTHI
GyHKLUMM B 0COOBIX TOYKAX; MeTOZbI MCIIONb30BaHUs BHIUETOB [IJIsi BEIUMC/IEHNST KOHTYPHBIX KOMIUIEKCHBIX H
HeCOOCTBEHHBIX BeleCTBEHHbIX MHTErpajioB; IOHSITHE M MeTOAbl aHAJIMTUYeCKOTO MPOAO/DKeHUs (QYHKLUM
KOMIIJIeKCHOU TepeMeHHON. OCHOBHBIE TOJIOJKEHUsI TEOPUM OMepaljiOHHOT0 WCUYMC/eHHs], TIpefiCTaBleHue U
vcciefoBaHve (GYHKLWM NpU MOMOIIM MHTerpana @ypobe U psafoB Pypbe.

B obnactu mvHelHOM anre0Opsb:

MaTpHLbl; ONpeJeuTeNd; MaTpuyHas anrebpa; HWCCAefoBaHWE U pelleHHe CUCTeM JIMHEHHBIX
anrebpanueckux ypaBHEHWH; JIMHEHHbIe TIPOCTPAHCTBA, 0a3ucC; eBK/IMOBBI MPOCTPAHCTBA, OPTOTOHAJIBHBIN
0asuc; nuHelHbIe OTepaTopbl, COOCTBeHHbIe 3HAUeHHs] U COOCTBEHHBbIE BEKTOPHI OMepaTropa; KBaJpaTHUHbIe
(opMbI, X IpUMeHeHue /i/1s] TIPUBeJeHUs] YPaBHeHU KPUBLIX U TTOBEPXHOCTeH K KAHOHUUECKOMY BUAY U IS
pellieHHs 3a/jau Ha SKCTpeMyMbl (PYHKLIMK HeCKO/IbKHX MepeMeHHbIX.

B obnacty aHaMMTHYeCKOl reoMeTpyu:

BeKTOpHasi anreOpa, mpeobpa3oBaHye KOOPJMHAT; NpsMble Ha IIOCKOCTH; TUIOCKOCTb M TIpsiMasi B
TIPOCTPAHCTBE; KPUBbIE Y [TOBEPXHOCTH BTOPOTO IOPSIJKA; TapaMeTpruecKoe 3a/jaHre JIMHUN U [IOBepXHOCTew;
MOJISIpHasi CHCTeMa KOOpJAMHAT Ha IUIOCKOCTH; LWIMHApPUUYecKWe U cdepruuecKkue CHCTeMbl KOODJMHAT B
TIPOCTPAHCTBe.

B ob6sactu Teopum gudQepeHiasbHbIX YpaBHEHU]:

TIOCTaHOBKA 3a/jay, NMPUBOJAIMX K OOBIKHOBEHHBIM [AuddepeHIaIbHbIM YpaBHEHUSM U CHCTeMaM
JuddepeHLManbHbIX YpaBHEHUH; yCIOBUS CYLeCTBOBaHUS U eQMHCTBEHHOCTU pelleHus 3afaud Ko njist
ogHoro auddepeHIaTbHOTO ypaBHeHHsI U cucTeM auddepeHIMaNIbHBIX YpaBHEHWM; TeOMeTpUYecKud Hu
¢busnueckuii cMbica auddepeHManbHOTO ypaBHeHUs U cucteM JuddepeHManbHbIX ypaBHEHHH, HaualbHBIX
YCJIOBHI M pelieHrH auddepeHIaabHbIX YPaBHEHUH; Haubosiee YacTo BCTpevarolyecs quddepeHIaibLHbe
ypaBHeHMs (C pa3fiesstoUMUC TepeMeHHbIMY, OFHOpPOJHbIe, JHHelHble, B TMOJHBIX AUddepeHLanax);
ypaBHeHUsl BBICIUMX IIOPSAKOB, [OIYCKAlolUe IIOHWKEeHVe TIIOopsifiKa; JuHelHble aAnddepeHLiManbHble
yPaBHEHHsI BBICIIMX TOPSAKOB, IOCTPOEHHe UX 0011iero perieHus; GU3ndeCKUil CMbIC/ pellleHU 0HOPOZHOTO
U HeoJHOpPOAHOTO uddepeHIUaNibHBIX YpPaBHEHHWH C TIOCTOSIHHBIMH K03 GburmeHTaMu (CBOOOAHBIE |
BBIHY)KZIeHHbIe K0jie0aHHsT); T0CTaHOBKA KpaeBbIX 3a/lau, TPAHMYHBIX YCIOBHUI; UHTeTpajlbHOe IpeoOpa3oBaHue
Jlarnaca, ero CBOWCTBa, OCHOBHble TeOpEMbl, TpHMeHeHHe K PpelleHH0 JMHeHHbIX JudQepeHLaTbHbIX
ypaBHEHUM U CUCTeM JIMHEWHBIX JuddepeHMaTbHbIX YpaBHeHUH. CructeMbl fuddepeHIMaIbHbIX YpaBHEHUH
B KaHOHWYeCKON M HOpMaibHON (opMe, MaTpU4Has 3allMCh CHUCTEMbI; CBs3b CHUCTeMbI U depeHIanIbHbIX
ypaBHeHWM B HOpPMa/ibHOM (opme c omHuM auddepeHIMaibHBIM YpaBHEHHEM — OTO TIOPSi[iKa; JIMHEeHHbIe
cucrembl AuddepeHLManbHbBIX YpaBHEHUH; OAHOPOJHbIe JIMHeHHblEe CUCTEMbl; JIMHEelHOe I1POCTPaHCTBO
pellieHud, (QyHJaMeHTa/bHas CUCTeMA pelleHui Kak 0a3suc TpPOCTpPAaHCTBA pellleHui; MeTtof Oiiepa
MOCTPOeHUs1 00ILero perieHus AJisi OAHOPOJAHOW cucTeMbl JuddepeHIaIbHBIX YPaBHEHUH C TIOCTOSIHHBIMHU
Ko3huLIMeHTaMH; TeopeMa O CTPYKType oOIlero pelieHWs JWHEHHONW HeOJHOPOJHOM CHCTEeMBI
muddepeHIMaNbHBIX YPaBHEHWH, MeTOJ, Bapyalid TPOW3BOJIBHLIX TOCTOSTHHBIX M METO[, HeoTpe/e/léHHbIX
K03 GHUIMEHTOB peIlieHHs] CUCTEM; YCTOMUMBOCTD pelileHus quddepeHIMaNIbHOTO ypaBHeHUs, oTipeiesieHre 1
WCC/le/joBaHNe Ha YCTOWYMBOCTb TPUBUAIBHOTO peLIeHUs] OJHOPOJHON CHUCTeMBl, CBSI3b C KODHSIMH
XapaKTepUCTHYeCKOT0 ypaBHeHUs;

YMeHUs:

B ob6nacti MaTemaTrueckoro aHanm3a:

TIPOU3BOJUTL OMEpalui Haji MHOKeCTBAMH; HAXOAWTh TOUHBblE W BepPXHWE W HIWKHWE TPaHULIbI
OrpaHUYeHHbIX MHO)XXEeCTB; BbIUMC/IATD Npefesibl (PYHKLMM U 110c/ie/joBaTe/IbHOCTeH; BBIUUCIATE IPOU3BOHbIE
u aubdepennyansl moboro mopsaka (YHKOWH, 3aJaHHBIX SIBHO, HESIBHO U TapaMeTpHUecKd; HaXOAWTb
ypaBHeHUsI KacaTe/bHbIX U HOpMaJiell K IJIOCKUM KPHUBBIM; IIPOBOAWTH IIOJTHOE MCC/IeIoBaHHE U TIOCTPOEHUe
rpa¢ukoB GYyHKOMHA OJHOM TlepeMeHHOH; To/lyuaTh pasnoxeHus ¢yHKOUA 1o ¢opmyne Tefinopa u
WCTI0/Ib30BaTh WX A/ TPUOIMKeHHBIX BBIUKMC/EHUM; peluaTh 3aJadd Ha 3KCTpeMyM (YHKLHM; BBIUYHC/SATD
Heorpe/ieNiéHHbIe W ONpe/iefiéHHble WHTerpajabl (YHKLUUMA OJHOW TlepeMeHHOM; BBIYUCIATH JUHBI YT,
TUIOMIAZY TUIOCKUX 00s1acTel, 00bEMBI U TOBEPXHOCTU TeJl BpalljeHHs C TIOMOLbIO OTpeZie/IEHHOr0 UHTerpaa;
HCCTIe/loBaTh Ha CXOAMMOCTb M BBIUMC/IATH HECOOCTBEHHBbIE MHTErpasibl IepBOr0 M BTOPOTO POJa; HaXOAUTh
Maccy, CTaTMyeckre MOMEHTBI, KOODJHMHAThl LIEHTpa MacC IVIOCKUX (Uryp; HCCIefoBaTh Ha CXOAUMOCTb

6



YKCTIOBBIE PS/IbI, HAXOJUTH 00JIACTH CXOAMMOCTH (PYHKIIMOHAIBHBIX PSJIOB; TIPOU3BOJUTL apU(MeTHUeCKHe
orepalyy Haf, CXOAAIIMMUCS PsifiaMu, a Takxke AuddepeHI[UPOBaHNEe Y WHTErPUPOBaHUE CTETeHHBIX PSJIOB;
MPOBOZUTH pasjiokeHWe (QYHKLUUM B CTeleHHble Psfbl, WCIOMb30BATh IIOMyUYeHHbIe Ppas3loyKeHus [Jist
MpUOMKeHHBIX BLIUMC/IEHUH 3HaueHWi (QYHKLUY, e€ TPOU3BOAHBIX U WHTETPa/ioB; HaXOAUTh CYMMBI DSIIOB;
BBIUMC/IATE Tipefiesibl (YHKUWNA HeCKONbKHUX I1epeMeHHbIX; BBIUUC/SATL TMPOM3BOJHbIe U JuddepeHIraIbl
nroboro mopsaaka GyHKIWH, 3aIaHHBIX SBHO, HESIBHO U TTapaMeTpU4eCcKU; HaXO[UTh YpaBHEHUS KacaTebHbIX U
HOpPMAJIbHBIX TIJIOCKOCTe K TIPOCTPAaHCTBEHHBIM KDHUBBIM, KacaTelbHbIX TUIOCKOCTEM W HOpManaed K
TOBEPXHOCTSIM; TI0/IyuaTh pa3iokeHus GyHkiud 10 ¢Gopmymne Teliopa ¥ UCMOMB30BaTh WX [IJIA
NpUOMKeHHBIX BEIYUC/IEHHUH; pelliaTh 3alauy Ha SKCTPeMYM U Ha YCIOBHBIM 3KCTpeMyM (YHKIMN HeCKOMbKHX
TepeMeHHbBIX; BEIYUC/IATE KPaTHbIE ¥ TIOBEPXHOCTHBIE MHTErPaJibl; IPOU3BOAUTE OMepaLiy HaJj KOMIUIEKCHBIMU
YKMCIaMH, WCIO/b3ys pa3nudble (OpPMbI WX 3alMCAd W TeOMeTPUYeCKYH0 WHTEepIIPeTaluio; BBIUMCIISTh
OCHOBHBIE 371eMeHTapHble (PyHKIMM KOMITJIEKCHOTO TIepeMeHHOT0, pelliaTh YPaBHeHUsl; UCC/IefoBaTh (GYHKLUIO
Ha AHAJUTUYHOCTb, BBIUMC/ATHL €€ TIPOW3BOJHYI0, BOCCTAHABIMBaTh AaHAIUTHUUECKYI0 (GYHKIUIO TIO eé
BeIlleCTBEHHOW WM MHUMOW YacTH; HaXOAWUTh 00pa3bl TOUEK, JUHWH, 0b/acTedl MpuU WX OTOOPaXKEHHU C
TIOMOLL[bI0 aHAJIUTHUYECKON (YHKIMHM, OIpe/ieNiiTh KOH(POPMHOCTh OTOOpa)KeHWsl; BBIYMC/STH KOHTYDHBIE
VHTerpasbl OT QYHKLIWN KOMIUIEKCHOTO TlepeMeHHOT0, UCTOb3ysl TeopeMbl Koi, WHTerpansHyo (opmyny
Komm, dopmyny HeroToHa-JIeiibHMIA; UCCIe[OBaTh CXOAUMOCTb KOMIUIEKCHBIX UMCIOBBIX PSIZOB, HAXOJUThH
00/1aCTH CXOIMMOCTH CTEeTIeHHBIX DSAJOB; TOAyYaTh pasfiokeHde (QYHKUUM B psigbl Teiinopa wim JlopaHa;
HaXOUTh W WCCIeN0BaTh 0COObIe TOUKM (YHKIWH; BBIYMCIATH BbIUETHI (DYHKIIMA B OCOOBIX TOYKAX;
WCTIOIh30BaTh BBIUETHI /ISl BHIUMC/IEHUsS KOHTYDHBIX KOMIUIEKCHBIX WHTErpajioB; BBIUHC/IATH BelljeCTBeHHbIe
TPUTOHOMEeTPHUeCKHe U HeCOOCTBeHHbIe MHTerpasibl C TIOMOLIIBIO BHIUETOB; TIPOBOUTD pa3/iokeHre QYHKIMH B
psig Pypbe, HAXOAUTE CYMMBI PSiZIOB; TIPUMEHSTE MpeoOpa3oBaHue Jlamiaca K peleHnto JTUHeHHBIX CUCTEM C
TOCTOSIHHBIMU K03 duiiieHTaMu.

B obnactu vHeliHOM anre0Opsbr:

BBIUMC/ISATH OTIPE/Ie/TUTENH; TIPOU3BO/UTEL OTlepallviy Haji MaTpHIIAaMK; HaXOAWUTh OOpaTHYIO MaTpHILy,
pPaHr MaTpuIlbl; pelllaTb MaTpPUYHble ypaBHEHWs; TIPOBOAUTL HWCC/IeHOBaHWE CHUCTEMbl JIMHEMHBIX
anrebpanuecKuX ypaBHEHH Ha COBMECTHOCTh C TIOMOII[bI0 TeopeMbl KpoHekepa-Karesi; HaXofUTh pellieHre
KBaZIpaTHOW HeOZHOPOAHOW CHCTeMbI anreOpanuecKuX JIMHEHHBIX YpaBHEHUH C Tiomolnbio ¢opmyn Kpamepa;
pelllaTh HEOAHOPOJAHbIe anreOpanueckue CHACTeMbI JIMHEMHBIX YpaBHEHWM MeTofoM ['aycca; HaXoAWTb
(hyHJaMeHTaIbHYI0 CUCTEMY pellleHHH OHOPOJHOMN CUCTEMBI a/ireOpanyeCcKUX JIMHEHHBIX YPaBHEHUH.

B ob6sactu aHanmUTUYeCKO TeOMeTPUH:

TPOW3BOJIUTh OTepaliil Haji TeOMeTPUUYeCKMMU BeKTOpPaMU: JIMHeWHbIe Olepalyy, CKaJsipHoe,
BEKTOpDHOE, CMelllaHHOe, TBOMHOEe BEKTODHOE YMHOXXeHHE; BBISCHSTh TeOMeTPUUYEeCKHI CMBIC/T YpaBHEHUW Ha
TIJIOCKOCTY Y B TIPOCTPAHCTBE; CTPOUTEL KPYBbIE U TIOBEPXHOCTH BTOPOTO TOPS/KA, TapaMeTpUdecKy 3aJaHHbie
JIMHUM Y TIOBEPXHOCTH, KPUBBIE B MOJISIPHON CHCTeMe KOOPAMHaAT.

B o6nactu Teopun quddepeHIHaIbHbIX YPaBHEHHUM:

HaxOJUThb 00Il[ee U YacTHOe pelieHus AuddepeHIMaIbLHOIO YpaBHeHUsI U cucteM AuddepeHiiaabHbIX
yPaBHEHUM; HaXOAWTh OCOObIe TOYKM U 0COObIe peIlleHus; TMOHWXATh MOPS/AOK AuddepeHIHaTLHOTO
yPaBHEHUSs; CTPOUThL OOIIlee pelieHye JTMHEHHOTo OfHOPOAHOrO MU(QepeHIMaIbHOTO YPaBHEHUS U CUCTEM
JUHENHBIX OJHOPOJHBIX [udQepeHMaTbHbIX YpaBHEHHH; MPUMEHSTH METO[ Bapyalid IPOM3BOIbHBIX
MOCTOSIHHBIX W MeTOZ TMoj0opa YacTHBIX pelleHWd [IJisi JIMHeHHLIX HeOZHOPOAHBIX AuddepeHIanbHBIX
ypaBHEHUI;

HaBbIKU:

OBnafieTh OCHOBHBIMU MaTeMaTH4eCKUMH (popMysaMu, METOZAMH U CIIOCOOaMU WX TIPUMEHEHUs JIJist
pellleHust 3a/lau eCTeCTBeHHOHAYYHbIX M TeXHUUYeCKUX AWCLWIUIMH, a TakKe 3a/lau, COCTABJISIOIINX OCHOBY
VMH)KeHePHO-KOHCTPYKTOPCKOM MPAKTHKH.



2. MECTO JNCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunaa BBICIITASI MATEMATUKA sBsieTcs JUCIUTUTUHOW 00s13aTe/IbHOM YacTu 0/10Ka 1
MporpamMmbl MOATOTOBKY 110 HarpaesieHunto 12.03.03 domoHuka u onmouHgpopmamuka.

CopiepkaHvie AVCLUIUIMHBI SIB/SI€TCS JIOTUYeCKUM TPOJO/DKEHUEM COZeprKaHUs IIKOJIbHBIX KYpCOB U
CIAY>XUT OCHOBOW Ay ocBoeHust aucuurivd: METO/AbI 3AIIWTHBI MTHOOPMAILIUHN, OBIIASA
TEOPUSA UBMEPEHNU

TpeboBaHWst K YPOBHIO TIOATOTOBKM OOYyYaroIMXCs U TIpe/iBapyTe/bHbIe KOMIIETEHIIUH OTpefesieHbl
®eziepabHBIM TOCYZAPCTBEHHBIM 00pa30BaTeIbHbIM CTAaH/IaPTOM CPE/IHET0 00Iero 00pa3oBaHMs.



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO011as TPY/I0EMKOCTh UCIUIIMHGI cocTaBset 15 3.e., 540 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

HaumeHoBaHHe Ppa3fiesioB U JUJAKTHYECKHUX eJUHUL]

KYPC
CEMECTP
BCEI'O

BCEI'O
Jlekuuu
IIpakTHyeckune
3aHATUA

CamocrosTenbHasA
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1

TICK-1.3

Pa3}1€fl 1. DleMeHTHI MaTeMaTHYeCKOM JIOTUKHU U TeOpHH MHOXXeCTB.
BemecTBeHHbIe unc/ia. MaremaTiuecKasi 10IMKa: BbICKa3bIBaHHe, MPe/IUKAT,
MHOXXeCTBO UCTUHHOCTH TpeAuKara, TOXKAeCTBO, JIOruyecKue oriepanuu,
C/1el0BaHKe, PaBHOCU/IBHOCThH, KBAHTOD BCEOﬁH_[HOCTl/I, KBaHTOPp CyILI|eCTBOBaHMs,
KOHTpIIpuMep, (opmyria anreGpbl IOTMKH, TaBTOJIOTUsI, 0600111eHHsT 3aKOHOB Jie
MopraHa, I0CTaTOUHOE YC/IOBHe, HeOOX0AMMOe yC/IoBHe, HeoOX0UMOe 1
[J0CTaTOYHOE yC/IOBUE, TEOPEMa, JIeMMa, C/Ie[CTBHE, ONpe/ie/IeHre, B3aHMHO

1 1 O6paTHI)Ie ¥ B3aUMHO ITPOTUBOIIOJIO’KHBIE TEOPEMbI, METO/ MaTeMaTHueCKO1 3 3 2 1
WHAYKLIWA. HaTypa}'lel:l(—.‘, LjeJsible, paljiOHaIbHbIe YHCIa. BeU.[eCTBEHHbIe yucia u
MX OCHOBHbIe CBOHCTBA. IIpecTaB/eHHe [IefiCTBUTENIBHOTO YMC/Ia B BU/ie
6eCKOHeUHOt lecATUYHO# 1po6u. Teoprsi MHOXKeCTB: MHOXKECTBO, PaBHbIE
MHOXeCTBa, ITOAMHO>KeCTBa, OCHOBHBIE OIlepaliiy HaJl MHO)KeCTBaMH, AHUarpamMmmbl
Oiinepa-BeHHa, /leKapTOBO MPOK3Be/ieHNe, KOHEUHOe, CYUETHOE U HeCUETHO®
MHOXeCTBO, YyIOpsA04YeHHbIe MHOXKeCTBa. YucnoBble MHOXKECTBA: OKpeCTHOCTH,
TIPOMEXYTKH, OTKPBITbIE€ U 3aMKHYTbI€ MHOXKECTBA, ITpe/je/IbHbI€ U U30/IMPOBaHHbIE
TOYKH, MUHHMMaJIbHBIA ¥ MaKCUMaJTbHBIN 3JIEMEeHT, TOUHbIe HVDKHSASA U BePXHAS 'PaHU.
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Pa3gen 2. ®yHKIMH OT OAHOW BelleCTBeHHOW nepemeHHoi. 1. [TonsaTue
orobpakeHnst. PYHKLMH OT OZJHOM BelL|eCTBEHHOI epeMeHHOIi: orpeienieHue,
o61acTh 3HavYeHui 1 06/1aCTh onpefienieHus (pYHKLMHM, 06pa3 1 Mpoobpas TOUKU 1
MHOXXeCTBa, C/I0)KHast QyHKLMs, rpaduk GyHKLMH, n306pakeHHe rpaduka GpyHKIMH.
1 1 PaBeHCTBO GyHKLHH, eproguueckie QyHKLNM, YETHas 1 HeYETHas QyHKLIUH, 8 6 4 2
obparHasi pyHKLHsI, OrpaHYeHHasi ¥ HeorpaHWYeHHast PYHKLMH, MOHOTOHHbIE
dyHKLMK. DneMeHTapHble GYHKLUK U UX rpaduku. 2. Criocobbl 3ajaHust GyHKLWN:
HesIBHBIH, apameTpuueckuid. [TonsipHas cucTeMa KOOpAMHAT U IOCTPOEHHe
rpaMKoB B Heil.

Pa3pen 3. Teopusi npepesioB. HenpepoiBHble GpyHkuun. 1. Yiciosblie
TI0C/Tel0BaTe/TbHOCTH: CII0co0 3a/laHusi, BO3pacTarolye U yObIBarolye,
orpaHMyeHHbIe T10C/1e0BaTe/IbHOCTH. TIpe/ien noc/e/l0BaTe/IbHOCTH,
I0C/IeJ0BaTe/IbHOCTH, CXOzsLIecs K 6eckoneunocTy. Teopema BosbrjaHo-
Betiepuitpacca, GyHaMeHTaIbHbIe [T0C/Ie0BaTebHOCTH, KpuTepuii Ko,
TTpocreiime cBoiicTBa CXoAAIMXCs Moc/es0BaTe/bHOCTe. 2. TIpeaen dyHKLyn:
/1Ba orpeZieieHus U UX PaBHOCH/IBHOCTb, Tpe/ies1 yHKIMU Ha 6eCKOHEYHOCTH.
EMHCTBEHHOCTB Npe/iesia, TeOPeMbI O TIpefiesiaX CyMMBI, Pa3HOCTH, NIPOU3BeJeHHs U
YacTHOTO ABYX (YHKLHiA, TeopeMa 0 TIpefiesie CJIOKHOH (yHKIMH, TeOpeMbl
cpaBHeHus1. Teopema 0 NOCTOAHCTBe 3Haka. OJIHOCTOPOHHHe Tpefie/bl. 3.
3aMeuare/ibHble pefie/ibl. BeckoHeuHo Masible 1 GeckoHeuHo Gonbline (YHKIMN:
cpaBHeHHe GecKOHeUHO GO/bIINX 1 6eCKOHEUHO MasbIX (YHKLMI

1 1 (9KBHMBAJIEHTHOCTb, CUMBOJIBI 0, O, TOPsAZ0K ManocTy ¢yHKUuK). 4. PackpbiTre 30 18 10 8
HeorpeziesiéHHOCTeit. Teopema o 3aMeHe GecKoOHeUHO MasibIX (PyHKLMiT Ha
9KBHBA/IEHTHbIE /7151 IPOM3Be/ileHust U OTHoleHus: GyHKLuid. OnpezeneHye
TIOKa3are/IbHOM U CTereHHOH QyHKLMU. 5. Onpe/ie/ieHre HerpepbIBHOCTH (QyHKLUK
B TOYKe U Ha MHO)KECTBE, THITbl Pa3pbIBOB. TeOpeMbl O HelPePbIBHOCTH CYMMBI,
Pa3sHOCTH, NPOM3Be/IeHHs M YaCTHOTO HemnpepbiBHBIX QyHKLMIA, TeopeMa 0
HernpepbIBHOCTH KOMITO3HLIMU HelpepbIBHbIX (pYHKLMIL (1PaBU/IO 3aMeHs!
TiepeMeHHO} NIPY BBIUNC/IEHUH NPe/IeIOB, CIe[CTBHE O HEMPePbIBHOCTH (YHKINH,
3a/JaHHOI MapaMeTpruyeckiM o6pasom). 6. CBoiCTBa (DyHKLWH, HENPepbIBHBIX B
TOUKe: OrpaHMUeHHOCTh, COXpaHeHHe 3Haka. CBolcTBa (DyHKLMHA, HenpephIBHBIX Ha
oTpeske: TeopeMbl BeliepiiTpacca, TeopeMa 0 IPOMeKYTOYHOM 3HAUEHHH, O
MHO)XeCTBe 3HaueHHil, TeopeMa 06 06paTHOI PyHKLMH. D1eMeHTapHble QYHKLUK U
WX HEIlpPepbIBHOCTb.

12

Paspen 4. IIponsBopHbie u guddepennuansl. 1. OnpeseneHne NPoU3BOAHOM,
JieBast ¥ TpaBasi IPOU3BO/IHbIE, TEOPEMa O HerpepbIBHOCTH Au(depeHLpyeMoii
(yHKLMM, MeXaHUUEeCKHI U TeOMeTPUYeCKUH CMbIC/T TIPOU3BO/HOM, KacaTe/bHas U
HOpMaJb K rpaduKy (yHKLMH, IPOM3BOJHBIE OCHOBHBIX 3/IeMeHTapHBIX (QYHKLIM.
TeopeMsl 0 AuddepeHLIPyeMOCTH CyMMBI, Pa3HOCTH, TIPOM3Be/ieHHs] U YaCTHOTO
7iByX A depeHpyeMbIX (HYHKLMH, TPOU3BOAHAsK CIIOXKHON (DyHKLIMH,
muddepenLpoBaHre o6paTHOii GYHKLMK U GYHKLMH, 33/laHHBIX TIApAMETPHUYECKUM
criocobom vy HesiBHO. [lnddepentiyan GpyHKIMH, €r0 OCHOBHbIE CBOHCTBA,
WHBapUaHTHOCTB (hopMeI MiepBoro AuddepeHLana. 2. [eoMeTpH4eCcKHii CMbIC
uddepennpana. Ero ncrnons3oBanye A7st PUOIKEHHOTO BHIYMC/IEHHS 3HAUEHNH

1 1 ¢dynkupmu. 3. ITponsBoaHble U AuddepeHLanb! BBICIINX MOPsAKOB. Teopembl 67 41 18 23
®epma, Poms, Jlarpamka, Ko u ux npumMenenue. [Ipasuo Jlonmrans. 4.
Dopmyrna Teiinopa jy1s MHOrouseHa, popmyrna Teiiiopa c 0CTaTOUHBIM U/IEHOM B
topme ITeaHo u B popme Jlarpanka. PasoxkeHre OCHOBHBIX 3/1eMeHTapHbIX
¢dynkumii no popmynam Teitnopa u MaknopeHa. [Ipumenenue dopmyset Teiinopa
1St IPUO/IVKEHHBIX BBIYMC/IeHHiL. 5. VicenesoBanue anudpepeHIpyeMbIx GyHKLWA:
YCJIOBHS] MOHOTOHHOCTH (pYHKLIMH; 9KCTPeMyMb! (DyHKLIMH, HeoOXoAuMoe 1
/I0CTaTOYHBIe YCIOBHS; OThICKAaHHe HanbO/bIIIero U HAUMeHBIIIero 3HaueH!H
(yHKLMM; HCCIef0BaHKe BBIMYKIOCTH (QYHKLMH, TOUKH nepernba; aCMITOThI
¢yHKLWiA. 6. Vicrionb30BaHHe PaCCMOTPEHHbBIX MaTeMaTHUeCKUX MeTOAO0B B
NPaKTHYeCKOH JesTeIbHOCTH.

26

Bcero 3a 1 cemecTp 108 68 34 34
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1 2 Paspaen 5. Heonpepe/1éHHBIN HHTErpas u ero cBo¥crea. Marpuus!. 1. 44 24 8 16
TTepBooGpas3sHast, Heonpe/ie/IEHHBIN UHTETrPasl ¥ ero OCHOBHBIE CBOMCTBA, Tab/vIa
WHTerpasoB, MHTerpMpoBaHHe 110 YaCTsIM U C TOMOLIbIO 3aMeHbI IIepeMeHHOMH.
MHorouseHs! 1 palMoHaabHble Apobu. Teopemsl I'aycca u Besy, pasnoxxeHue
MHOTOU/IeHa C lefiCTBUTe/TbHBIMU KO3()(pULIMeHTaMH Ha TMHelHbIe U KBaJpaTHUHbIe
MHOXXUTE/H, PaLiiOHa/IbHbIE Po6H, pas/ioKeHHe MPaBUJILHOM paLiOHa/IbHOM pobu
Ha TpocTeiiiive. VIHTerpupoBaHue paljioHa/bHbIX pobeii 1 HeKOTOPbIX

9
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MppaLOHa/IbHBIX ¥ TPAHCLIeHeHTHbIX (PYHKLMH, NpUMepbl HeGepyImxcs
WHTerpasioB. 2. AGCTpaKTHOe TMHeHOe MPOCTPAHCTBO. AKCHOMBI I OCHOBHbIE
C/1eICTBUA U3 HUX. HpI/lMEpBI KOHKPEeTHBIX JIMHEUHBIX TIPOCTPaHCTB:
ap]/ld)MeTI/l‘leCK]/le BEKTOPBI, be'HKL[l/Il/I, TIOJIMHOMBI U T. 11, JIuHeliHast 3aBUCUMOCTb U
He3aBMCUMOCTb CHCTeM BeKTOPOB. Basuc 1 pasMepHOCTb IMHEHOro MPOCTPaHCTBA.
Marpuiipl ¥ onepauuy Haf MaTpuriamu. OCHOBHbIe BUAbI MaTpull. OnpeaenuTenu
Matpull. OCHOBHbIE TeOpeMbI 1 CBOICTBA OIpejienuTesne.

Pazpaen 6. OnpegenénHblii HHTerpasi. CHCTeMbl TMHEHHBIX ypaBHeHHH. 1.
OrnipeienéHHBIN MHTErpan U ero cBolcTea. 3aJaun, NMPUBOASLIYE K MOHATHIO
onpe/ieIéHHOro MHTerpana. Onpezie/IéHHbIA UHTErpaa v ero CBOKCTBA.
Ornpe/ieéHHBIN MHTETPas C epeMeHHBIM BepXHUM rpeziesnioM. Teopema Bappoy.
®opmyna Hetotona-JleiibHuiia. VIHTerpupoBaHue 1o 4acTsiM 1 3aMeHOH
riepeMeHHOM B orpefie/iéHHOM UHTerpasie. Knaccel GpyHKIMHA, MHTerpupyeMbIx 1o
Pumany. Teopembl 0 cpesiHeM. ITpHioxeHHst Orpe/ie/IEHHOrO MHTerpasa
(BbIUKC/IEHHE TUIOLIA/IeH, JIUH yT, 00bEMOB Tes u Ap.). HecobcTBeHHbIe HHTerpajibl
¢ 6eCKOHEYHBIMH TIpefie/laMU U OT HeOTPaHUUYEHHBIX (DYHKLIMI, UX OCHOBHBIE
cBoiicTBa. [IpU3HaKK CpaBHEHHs NPU UCCTIE0BaHUN CXOAUMOCTH HECOBCTBEHHBIX
uHTerpasos. A6cooTHas cxogumoctb. Popmysia HetotoHa-JTeiGHuLa fist
HecoOCTBeHHBIX UHTerpasoB. IToHsTHe [1aBHOTO 3HauUeHUs: HeCOOCTBEHHOTO
nnTerpaia. l'amma-¢yHkuus. 2. Teopema Kpamepa. PeleHne MHeitHbIX cucteM 1
MaTPHYHBIX YPaBHEHHH C TIOMOLLbI0 06paTHOI MaTpHLIb U 110 hopmynam Kpamepa.
Panr marpuipl. Teopema 0 6a3UCHOM MUHOPe. DjleMeHTapHble peobpa3oBaHust
MaTpHI] ¥ CUCTeM JIMHeiHbIX ypaBHeHui. MeTog I'aycca. Teopema Kponekepa —
Kanennu 1 0CHOBHBIE C/Ie[ICTBUS U3 Heé.

34

22

14

12

Pa3pen 7. KpuBonuHeiinbie HHTErpassl. 1. Bektop-hyHKUMs CKaasgpHOro
aprymeHTa. KprBble B peaslbHOM NPOCTPaHCTBe M Ha MIOCKOCTH. [IIMHa KpUBOii B
peasibHOM TPOCTPAHCTBE U Ha MI0CKOCTH. KacaTe/bHblit BeKTOP KPUBOA.
KacarenbHast 1 HOpMa/bHasi IJIOCKOCTh KPUBOM. PerysnsipHast KpuBast. HaTypasbHbli
rapameTp U HaTypasibHOe ypaBHeHHe KprBoi. KprrsHa kpuBoii. CKanspHoe rose.
KpuBonuHeliHbIi MHTErpas epBoro pozia 1 ero Gpusnyeckas MHTeprpeTaLus.
BekTopHoe nosie. OpyeHTHpOBaHHas KpuBasi. KpuBo/MHeHHbIHA HHTerpaa BTOpOro
poza 1 ero dusuyeckuii cmbici. 2. [eomeTpryeckye BeKTOPbI M UX OCHOBHbIE
CBOMCTBa. [leKapToBbl KOOP/MHATEI BeKTOPOB U ToueK. CKajsipHOe Mpou3BesieHue
reoMeTpUYeCKHUX BeKTOPOB. BeKTOpHOE 1 CMelllaHHOe MPOoU3BeieHHe, UX OCHOBHbIE
CBOJiCTBa.

16

12

Paspen 8. Psaapl. AHaiuTHYeckas reomerpus. 1. Ornpe/iesieHre YkC/I0BOIO psijia.
Bblunc/ieHne CyMMBI psifia 110 onpe/iesieHHIo. Psij| reoMeTpryecKoi mporpeccuu.
Teopema 0 CXOMMOCTH JIMHEHHOW KOMOMHALINN CXOASILIMXCS PSZIOB U TeopeMa 0
CXOZMMOCTH Psi/ja C OrPaHUYEHHBIMU YaCTUUHBIMU cymMmMamMu. Kpurepuii Ko
cxoauMocCTy pszia. Heob6xouMmblit mpusHak cxoguMocTy. ['apMOHUYeCKUA psifi.
ABCOIIOTHAs U YC/IOBHAS CXOAUMOCTb. TeopeMa 0 CXOAUMOCTH abCOIOTHO
cxopsuerocs psiga. [Ipusnaku cpaBHenust. [1pusHak [lanambepa. PagukanbHbIid
nipu3sHak Ko, ViHTerpanbHbIi npusHak. O606LIIEHHBINH rapMOHUYUeCKUi psij.
3Hakouepezytouecs pszipl. Teopema Jleii6Huia. Teopema Pumana.
ITepecTaHOBOUHOE CBOWCTBO aGCOTIOTHO CXOASIMXCS PsifioB. PYHKIIMOHAIbHBIE
T10C/1e/|0BaTe/IbHOCTH U psfibl. VIX cxoauMocTb. PaBHOMepHas CXOAUMOCTb.
Kpurepuii Kou paBHOMepHOIt cxouMocT. Ma)kOpaHTHBIN MpU3HaK
Beiiepuirpacca. TeopeMbl: 0 Tpefiesie CyMMbI, O HeNPePLIBHOCTH CyMMBb, O
MddepeHIMPOBAHNY U MHTETPUPOBaHUH CyMMbI. CTerneHHble psizibl. Teopema
AGens. Paguyc v nHTepBas cXoAUMOCTH. CBOMCTBa CTENEHHbIX PsZioB. Psibl
Teiinopa 1 MaknopeHa. Kputepuii v npusHak cxogumocty psja Teiinopa.
Pazno)keHUst OCHOBHBIX (yHKLMIA. TTpub/IMKeHHbIe BLIYUCIEHHS C TIOMOLLBIO PSi/IOB.
2. [psiMast TMHUS Ha TUIOCKOCTH. Pa3/muHble (OpMbI ypaBHEHUH MPSIMOiA, yTomn
MexXy /iByMsl NpsiMbIMU. KpuBEle BTOporo nopska Ha ryockocty. Ipsamas u
TJIOCKOCTb B MPOCTPAHCTBe, pa3/MyHble (OPMbI MX yPaBHeHHIA. YIVIbl MeXAy
MPSIMBIMH, TIZIOCKOCTSIMH, TIPSIMOM U TI/I0CKOCTB10. TTOHATHE O TUIMeprIoCKOCTH.
IToBepXHOCTH BTOPOTO MOPSIAKA.

50

44

12

32

Bcero 3a 2 cemecTp

144

102

34

68

42

25

25

Pasaen 9. OyHKIUMH HECKO/IbKHX nepeMeHHbIX. O6/1acTu onpe/enenus u
3HaYeHHil GyHKL[M HeCKO/IbKHX MTePeMEeHHBIX: OTKPBITbIE, 3aMKHYThIe,
OrpaHUYeHHbIe, TMHEIHHO CBsI3HBbIe, BBITYK/IbIe. [Ipe/ies1 U HerpepbIBHOCTb (DyHKLIUH.
YactHble npousBogHble. JuddepeHian GyHKLMH 1 ero MpUMeHeHHsI.
VIHBapuaHTHOCTH (hopMbI NosHOTO Auddepeniyaa. KacarenbHasi 710CKOCTb U
HOpMaJlb K 1oBepXHocTH. [Ipou3Bo/iHas 110 HANpaB/IeHHIo, IpajueHT. IIpousBogHbIe
u guddepeHIpab! BRICIINX opsiakoB. dopmyia Teitiopa. OCHOBHBIE TeOpPeMbI O
HesiBHBIX (yHKUMsAX. HesiBHbIe yHKLMH, UX CyllleCTBOBaHHe U
muddepeniposanue. [uddepenippyembie 0To6paXKeHHs ¥ UX AKOOUaHbL. YCI0BUs
He3aBUCHMOCTH cucTeMbl GpyHKImi. Teopema 06 06parHOM 0TOGpaXkeHHH.
DKCTpeMyMbI (PYHKLIMI HeCKOBKUX NepeMeHHbIX. HeobxoanMble U J0CTaTOUHbIe
YCJIOBHS SKCTPeMyMa. YC/I0BHbII 3KcTpemyM. MeToz MHOXUTesteil JTarpamka.

28

18

10

10

10

10

Paspen 10. Tuddep JIbHBIE YP Cucremsl JuddepeHuaIbHbIX
ypaBHeHu#. Pu3nyeckye 1 NpakTHUYeCKUe 3a/jaui, MPUBOASLIMe K
nuddepeHLanbHBIM ypaBHEHHSAM. YpaBHeHHs! [IepBOro nopsiaka. 3azada Komm.
TeopeMa CyI1|eCTBOBaHUS M €JMHCTBEHHOCTH perleHus 3agaun Komm. Ocobbie
pelieHust ypaBHeHH. OCHOBHbIE K/IaCChl YpaBHEHHUH, HHTerpUpyeMble B
KBa/ipaTypax: ¢ pas/je/isiiollMMUCs TlepeMeHHbIMH, C OfHOPO/IHOM TpaBOii YacTkio,
NMHeitHble, B MOMHBIX AuddepeHnranax. MeTogp! pelieHus TMHeHHbIX YpaBHeHUH.
‘YpaBHenust BepHysum, Jlarparka u Kiepo. JuddepeHipanbHble ypaBHeHHUs.
BBICIIMX TOPsJKOB. 3aiada Koy, YpaBHeHHs, [0MyCKalolLie MOHWKeHHe Topsi/Ka.
JIuneiiHble auddepenianbHble ypaBHeHus. Onpesenurens BpoHckoro u ero
cBoiicTBa. dyHaMeHTa/IbHAs CUCTeMa pelteHnid. Obliiee pelieHde OAHOPOJHOTO U
HeoZIHOPOJHOTO ypaBHeHUH. MeToy, JlarpaHika BapuaLiu MOCTOSIHHBIX. JIMHelHbIe
nuddepeHLanbHble ypaBHEHHUs C MOCTOSIHHBIMU K03 dHLMeHTaMK. YpaBHeHHsI C
paBOit YacThHO crielMaabHOro Buza. HopMasbHasi cucrema anddepeHiyanbHbIX
ypaBHeHHH. BexropHas 3ammcs. 3agava Komm. Teopema cyiecTBoBaHUS U
€/JMHCTBEHHOCTH pelueHnst 3aaun Komm. CrcTeMbl IMHeHbIX AnddepeHIHanbHbIX
ypaBHeHHHl C MOCTOSIHHBIMU K03 duieHTaMu. MeToibl pellieHust OfHOPOJHbIX U
HEOZIHOPOJHBIX CHCTeM. YCTOHUMBOCTh AuddepeHIanbHbIX YPaBHEHUH U CHCTeM.
Touku MoKost, UX TUIIbL. MeToz dyHKLmi JIsrmyHoBa.

60

30

18

12

30

10

10

Paspen 11. Kparsble naTerpansl. [IBoiHOM 1 TPOIHOM MHTErpasbl, UX CBOMCTBA U
VX TIPUJIOXKEHUSI. CBE,Z[GHI/IE KpaTHOr'o MHTerpasa K NOBTOPHOMY. 3amena
TIepeMeHHBIX B KPaTHBIX UHTerpasax. [1o/spHble, LMIMHAPUYeCKUe 1 cdeprueckre
KOOpJUHAaThI. HOBerHOCTHbIE UHTerpa’bl, UX CBOMCTBA U BHIUMC/IEHUS.
FeDMETpl/I'-lECKI/IE U MexXxaHn4eCKHe MMpUuIoyKeHUsI KpaTHBIX, KpHBOJ’lHHEﬁHbIX u
TIOBEPXHOCTHBIX UHTerpasoB. CKansipHoe 1 BeKTOpHOe rosie. LInpKysius
BEKTOPHOTO I1071sl B/J0/Tb KpHBOi. PopMysa I'prHa. YC/I0BHS NOTEHIMaIbHOCTH
BEKTOPHOTO 110151 Ha IJIOCKOCTHU. ITOTOK 1oJ1s uepe3 NOBepXHOCTb. [l1BepreHIys
BEKTOPHOTO 110/1s, eé ¢usnueckuii cMpict. opmyrna ["aycca — OcTporpackoro.
Potop BekTopHOTO T0/1s1. Onteparop 'amunsroHa. Popmyna Ctokca. [ToTeHIMaIbHOE
TI071e, eT0 CBOMCTBA. YC/IOBUs MOTeHLMAIbHOCTH. Haxox/leHre MoTeHIMana.
CoJleHOHaIbHOE T10JIe U 10 CBOHCTBA.

56

20

14

36

Bcero 3a 3 cemecTp

10

144

68

34

34

76

25

25




Paspen 12. Paap1 ®ypee u narerpan ®dypee. I'apMonyky. TpuroHomerpuyeckue
psizibl. OpTOroHa/bHbIe cUcTeMbl PyHKLMI. OCHOBHas TPUrOHOMeTpUYeCKast
cucTeMa, eé opToroHanbHOCTh. Koadduiments: @ypre. Pag ®ypobe. Ycnosus
[Jupuxie. Teopema [lupuxie. Psajpt @ypbe A1 UETHBIX U HEUETHBIX (yHKLIUH.
Paznoxenue B psifi Oypbe (yHKLUH, 3aJaHHBIX Ha KOHEUHOM MPOMEXKYTKe.
KomnnekcHas opma pszia Pypee. DHepreTuyeckye NpUIoxKeHus psja Pypee.

2 4 PasenctBo ITapceBaisi. [Tonsitue 06 06061EHHOM psizie Pypbe (II0 MPOU3BOILHON 40 20 10 10 20 10 10
OpPTOTOHA/ILHOM cUcTeMe (QYHKLMIL. YCI0BUsS 3AMKHYTOCTH U TIOJTHOTBI CUCTEMBI).
W3o6paxeHne o ®ypee 1 ero cBoiicTBa. MHTerpan Oypbe. OCHOBHbIE (pU3HUECKHEe
NpUMepsI Tapbl peobpasoBanuii @ypbe. TToHsATHeE 0 Jje/bTa-PYHKLMY 1 eé
nsobpaxkennu no Pypwe. Becosas GyHKIHs M YaCTOTHAsE XapaKTePUCTHKA JTMHEHHON
MHAMU4eCKoi cucTeMbl. OTK/IMK CHCTEeMbI Ha eJUHUYHBIH CKaYOK U Ha eAMHUYHbBIA
HMITYJIBC.

Paszpen 13. OnepanuoHHoe ncunciaenue, EfyHnunas GpyHkups. OpuruHaibl.
W3o6paxkeHus 1o Jlanacy opuruHanoB. OCHOBHBIE CBOICTBa H306pakeHHsI 1O
Jlarutacy. Tabiia 0CHOBHBIX H306paxeHuid. Teopembl 0 i depeHLMpoBaHuK 1
MHTEerpUpOBaHUK OpUTrHHanoB. TeopeMsl 0 AuddepeHIIMPOBAHNN U MHTETPUPOBAHUK
2 4 nsobpaxkeHnii. Teopema cMelleHHs. 3ana3/bIBatOLLe OPUTHHATIBI ¥ X 40 24 12 12 16 10 10
n3o6paxkeHust. 1306paxkeHune CTyreHYaTbix OpUruHasoB. Vi3o6paxkeHne
TepUO/jUeCKUX OPUTHHAIOB. MI306paskeHHe Pa3pbIBHBIX OPUrHHa/OB. [IpuMeHeHne
OIepaTOPHOro MeToZa K peleHuto AuddepeHIaNbHbIX YPaBHEHUH U CUCTEM
m(depeHIManbHbIX ypaBHEHHI.

Pazpaen 14. Teopus GpyHKIMI KOMIUIEKCHOH nepeMeHHO#. KoMriekcHble umcra.
JInHuM 1 06/1aCTH Ha KOMIUIEKCHOM TuocKocTH. KomriekcHast yHKLust
Bell|eCTBeHHOro aprymeHTa. ®yHKLIMsl KOMIUIEKCHOTO repeMeHHOro. OCHOBHbIe
J/1eMeHTapHble QYHKLMK U UX CBOWCTBA. [Ipeies M HenpepbIBHOCTh (yHKLMH
KOMIUIEKCHOTO TlepeMeHHOro. IIpou3BogHast hyHKLNN KOMILIEKCHOTO IepeMeHHOrO.
Oripesienienrie NpoK3BoAHOM. Ycnopue Komy-Prmana. AHanutrueckie QyHKLWM.
BoccTaHoB/IeHHe aHaIMTHUeCKOH (DyHKLIMM MO ee BellleCTBeHHOH M MHUMOM 4acTH.
TeomeTprueCcKuit CMbIC/I MOAY/ISt U apryMeHTa NPOU3BOJHOM aHaTUTHYeCKOH

2 4 ¢yHKLMM. ['HapoMexaHnueCKUi CMBIC/ TPOU3BOAHOM aHAIMTHYEeCKOH QyHKLMH. 64 24 12 12 40 5 5
D/1eMeHTbI TeOpHH KOHPOPMHBIX 0TOGpakeHHid. [Ipo6HO-MHelHast QyHKLMs 1 ee
cBoiicTBa. ViHBepcusi. VIHTerpan oT QyHKLMM KOMILIEKCHOTO TIepeMeHHOr0.
Paznuunble criocobbl BbIUMC/IEHNs UHTerpana. ViHTerpanbHast Teopema Korm.
WnrerpanbHast popmysa Komun. Teopust BeIUeToB. BeiueT yHKLMM OTHOCHTE/TBHO
0co60oii Touky. OCHOBHasi TeopeMa O BbIUeTax. IIpUMeHeHe TeOPUN BBIUETOB K
BBIUMC/IEHHUIO OTIpe/le/IEHHbIX U HeCOBCTBEHHBIX UHTerpanoB. Psjibl
KOMILIEKCHBIMU uieHaMu. Pszipt Telinopa. Psiapt Jlopana. Pasnoxenue ¢yHKuui B
psizi JlopaHa B OKpeCTHOCTH 0COO0# TOUKHM M/IM B COOTBETCTBYIOLIIEM KOJIbLIe.

Bcero 3a 4 cemecTp 144 68 34 34 76 25 25

Bcero no gucuuninHe 540 306 136 170 234 100 100

3.2. AyAMTOPHBIA MPAKTHKYM

Oo0neMm,
Ne |Homep u HauMeHOBaHUe
TeMa NMpPaKTU4YeCKOro 3aHATUS ayp.
n/m | pasjeja JMCIUIIMHBI ACOB

Paspen 1. DnemeHTs!

MaTemMaTrhyeCKor JIOTUKU U
1 MHosecTBa 1
TeOpUU MHOXKECTB.

BEH.IECTBEHHBIE uuciia.

Pasgen 2. dynkuuu ot

2  |ofHOM BelljeCTBEHHOU OneMeHTapHble GYHKLUN 2
repeMeHHOM.

3 |Pasgen 3. Teopus Uuic/ioBbIe MOC/IEI0BAaTEIBHOCTU 2

4  |npegnesnoB. HenpepbiBHbIe (BeCKOHEYHO Masibie ¥ OeCKOHEUHO Oobiive (hyHKIUH. 2

5 |byHKIMM. PackpriTe HeomnpeeIEHHOCTEM 4

6 ITpousBogHbIe IIEPBOrO MOPSAAKa 9
Pazpen 4. TIpousBogHbIe

7 ITpon3BogHbIe BBICIINX MTOPSAKOB 4
muddepeHIanbL.

8 [TprMeHeHMe NPOU3BOJHBIX 10

Bcero 3a 1 cemectp 34
9 IMopBepenue nog Avnddepenuyan. VIHTerpupoBaHue 10 YacTsM.
10 OrnipenenvTesiv BTOPOTO M TPETHETO MOPSIIKOB.

11 [Pasmens. WnTerpupoBanue gpobeit

HeomnpeznenéHHbIii —
12 Martpuupl. [lelcTBUSA C HUMU.

WHTerpasl v ero CBOMCTBA.

13 MarpuuipL. WHTerprpoBaHye uppaljiOHaJbHbIX U TPUTOHOMEeTPUYeCKUX
npobeii.
14 JluneitHbie ipocTpaHcTBa. MeTon Kpamepa.
15  |Pasgen 6. Onpenenénneiii |[IPUI0KeHNs ONpe/ie/IEHHOTO UHTerpasa
16 |unTerpan. Cucremsl PerteHue crcTeM TMHEWHBIX YpaBHEHUN
17 |/IMHEMHBIX yDaBHEHUU. HecobGcTBeHHbIN MHTerpast
18 KpuBonuHetinble uHTerpasbl 1 poaa.
Pazgen 7.

o Bexktoprl. leiicTBus ¢ BekTopamMu. CKasIpHOe, BEKTOPHOE U
19 |KpuBonuHeHHbIe pol. /] p pHOe, p

CMelIaHHOe TIPOU3Be/ieHue.
WHTerpaJbl. -
20 KpuBonuHenHble uHTerpassl 2 poja.

Nl N (N BR(RORN INBRININ
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21 |Pa3gen 8. Pagpl. 3HaKOIIOCTOSIHHBIE PSAJBI. 4
22 |AHamuTHYecKast TIpsiMast Ha TIIOCKOCTH. 2
23 |TeoMeTpusl. T110CKOCTB B IPOCTPaHCTBe. 2
24 3HakouepeyroLecs pAgbl. 2
25 [Tpsimasi B IpOCTpaHCTRe. 2
26 3HaKornepeMeHHbIe psJbL. 2
27 B3anMHoe pacrionokeHre NpsIMON U TJIOCKOCTH B TIPOCTPaHCTBe. 2
28 CrereHHble psiJbl. 2
29 OJUIAIIC. 2
30 DYHKIMOHA/IbHbIE PS/IbL. 2
31 T'unep6ona. 2
32 ITapabona. 2
33 O6i1iee ypaBHeHHe KPUBOI BTOPOTO Po/ja. 2
34 IToBepxHOCTH BTOPOTO TOPsiIKa 4
Bcero 3a 2 cemectp 68
JuddepennipoBanue QyHKIMA HECKONBKUX IepeMeHHBIX.
35 CrnoxkHast GyHKILIMSI, TTapaMeTpHUUeCcKy 3a/jaHHasi, HesIBHO 2
3a/laHHasl.
Pazzen 9. GyHKiM IIpousBogHble U uQQepeHIMaIbl TepBOro MopsiKa.
36  |HECKOJIBKUX IMepeMeHHBIX. I 2
POM3BO/IHbIE BBICIIETO TIOPSAKA.
37 KacaresbHas IJI0CKOCTb ¥ HOPMaJlb. JKCTPEMYMBI. 2
38 YCII0BHBIM 3KCTPEMYM. 2
39 |Pasgen 10. HuddepennyiambHble YpaBHEHUS TIEPBOTO TOPSIIKA. 4
JuddepentiranbHble
ypaBHeHHs. CHCTEMbI ,Z[H(bcbepeHuHanvabIe YPaBHeHHs! BbICILIETO MOps/Ka. YpaBHeHUs
40 vibdepeHIIaTbHbIX CO Criea/IbHOM NMPaBOH YaCTbIo. Mertop, Jlarpanxa. YpaBHeHUs! 8
ypaBHEHUM. Ounepa.
41 JlBoliHbIe MHTerpasibl. 3aMeHa repeMeHHbIX. 4
42 |Pa3gen 11. KpatHble TpoiiHbie UHTErpasbl. 3aMeHa TiepeMeHHbIX. 4
43 |AHTErpasel. IToBepXHOCTHBIE UHTErpaIbL. 4
44 Teopus nons. 2
Bcero 3a 3 cemectp 34
45 PasnoxeHue YETHBIX M HEUETHBIX (PyHKIMI B psf Pypre. 2
46 Paznoxenue B psifi @ypbe QyHKINHN, 3a/IaHHBIX HA KOHEUHOM 7
MIPOMEXXYTKe. JHepreTUyeckue NpuaokeHus psga dypoe.
47 |Pa3gen 12. Paipl @ypbe u |M300paxkenue o Oypwe u uHTErpai Pypsoe. 2
48 uHTerpan ®ypse. Haxoxxzgenue nzobpaxeHnii 1o Pypobe AJis1 OCHOBHBIX (DYHKIUH. ’
[NousaTHe 0 AenbTa-PyHKIUN.
49 Psapn @ypoe. Koaddurmentel @ypobe. PasnoykeHue neprojuue CKUx 7
¢dynkiuit B psg Oypre.
50 OpuruHasbl 1 ux n300pakenust HaxoxaeHre 1300pakeHus 1o 4
Jlanmacy mo opurvHany ¥ Hao0opoT.
51 Pa3peIBHBIE OPUTHHAJIBI U UX U300pakeHHe. 2
Pazpen 13. OnepaupoHHoe = v
52 |ucumcienme. OrneparopHbIi MeTO/, perleHust ,qmb(bepelivunaanbe yYpaBHEHUU 4
U cucreM qubdepeHIanbHbIX YPaBHEHUM.
53 [IpuMeHeHMe OTepPaLIMOHHOTO UCUNC/IEHUS K IMHEMHBIM 7
JVHaMUYeCKUM CHUCTeMaM.
Pazpen 14. Teopus Oneparyy Ha/l KOMIUIEKCHBIMU UHC/IaMu. JIMHUY ¥ 06/1aCTH Ha
54 dyHKUMN K(‘)JMHIIEKCHOI\/'I KOMHHeUKCHof/’I rockoctd. OCHOBHbIE 3/1eMeHTapHble (byHKHHPI u ’
repeMeHHOH. VX CBOMCTBa. BrljesieHHe BelljeCTBEHHOW U MHHMMOM yacTei
(hyHKIMY KOMII/IEKCHOM TIepeMeHHOM.
55 Ycnosue KomZI-PHMaHa. B(ZCCTaHOBJ'IEHI/Ie (dyHKUMY TIO ee 9
Bell|eCTBEHHOW U/IM1 MHUMOM YaCTH.
56 Bbruer ¢yHKIMM OTHOCUTENBHO 0COO0M TOUKH. 2
VHTerpasbl 0T GPyHKLUM KOMIUIEKCHOTO TTIePeMEHHOT0.
57 BrruriciieHye UHTErpasioB C IOMOLbI0 OCHOBHOM TeOpeMbl O 2

BbIUeTax.
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58 Paznoxenue Qyakimii B psif Teiiopa. Pa3noxenve ¢pyHKIWi B 2
psg Jlopana.
59 IpocTeiiiiye MpUMepbl KOHGOPMHBIX 0TOOPaXKEeHHUH. 2
Bcero 3a 4 cemectp 34
3.3. CamocrosnTenbHas padora crygenta (CPC)
Ne Homep 1 HanMeHOBaHue pa3jesa Oo0nemMm,
o/ S ———— CopepikaHue yueOHOro 3aJaHus 4acoB
1 Pazpen 2. dyHKuMY OT 0JHOU BelljecTBeHHOUW |PelieHue 3a/jau Ha TeMy "CBOMCTBa 5
repeMeHHOM. 3/IeMeHTapHbBIX QyHKLIWN"
Paspen 3. Teopus npenenos. HenpepbiBHbIe
2 (bYIfKL[I/II/I p PeA pep Perenue 3amau no teme: "[Ipenens:” 12
3 Peiuienue 3aziau o teme: "TIponsBo/HbIe" 12
4 Paznen 4. TIpousBogHele u AuddepeHIMaNbl.  |Pemenue 3azau no teme: "[locTpoenue 14
rpa¢ukoB”
Bcero 3a 1 cemectp 40
5 Perenue 3amau Ha Temy: "HeonpeznenéHHbiN 1
Paszen 5. HeonpeieiéHHbINA MHTErpaa U ero  |MHTerpan”
6 cBo¥icTBa. Marpuribl. Pemenue 3azau Ha TeMy: "MarpuLbl U 8
onpenenurenu"”
v Perienue 3azau rio teme: "IIpunokeHust 6
Pasgen 6. Onpegenénubiii uHTerpan. CucTeMbl (OIpeJe/IéHHOro MHTerpaaa”
8 JIMHEWHBIX YPaBHEHUH. Pemenue 3azau 1o teme: "Cucremsl 6
JIUHENHBIX YpaBHEHUM'"
9 Pemienue 3asiau Ha Temy: "KpuBouHelHbIe 2
o WHTerpasb"
Pasgen 7. KpyBo/iviHeHbIE UHTETPAJIbI. P -
10 Pemenue 3azau Ha Temy: "CkassipHOe, 2
BEeKTOPHOE U CMelllaHHOe [pou3Be/ieHue".
11 Perrenue 3azau no teme: "Pager". 3
Pasgen 8. Paapbl. AHamMTHYECKasi TeOMETPHs.  |PereHue 3ajiau 1o Teme: " AHaIMTUYeCKast
12 reometpus” 3
Bcero 3a 2 cemectp 42
Pelienue 3a/jau Ha TeMy:
13 |Pa3gen 9. dyHKIMM HECKOMBLKUX MepeMeHHBIX. | nuddepenpoBanye ¢GyHKLIMY HeckombKux| 10
IepeMeHHbIX".
Pelienue 3a/jau Ha TeMy:
14 " InddepeHLanbHbIE YpaBHEHUS 1€PBOTO 15
Pazgen 10. IuddepeHiyanbHbie ypaBHeHUs.  |HOPsiKa'.
Cucrems! guddepeHIaIbHbIX YpaBHEHUN. PellleHye 3a/au Ha TeMy:
15 " InddepeHIaabHbIe YPaBHEHUS BBICIIAX 15
TIOPSIIKOB".
16 Pemienue 3azau Ha Temy: "IBoiiHOM 12
uHTerpan'.
Pemienuie 3asau Ha Temy: "TpoliHoit
17 |Pa3pmen 11. KpaTHble UHTerpasbl. o A y- P 12
uHTerpan'’.
18 Pemnienue 3aau Ha Temy: " IloBepXHOCTHBIE 1
WHTerpabl".
Bcero 3a 3 cemecTp 76
Pewienuie 3aziau Ha Temy: "Pszabl Dyphe.
19 |Paspgen 12. Paael ®dypee u unterpan Oypse. A y " ARLEOYP 20
M300paxkenue 1o ®ypoe".
Pemenne 3azau Ha Temy: "OrneparjoHHOe
20 |Pasgen 13. OnepanjuoOHHOE UCUKC/IEHNE. I/IC‘II/ICJIEHI/Ie'ﬁ y patl 16
21 Paspen 14. Teopust GdyHKIMI KOMITIEKCHOM Pemenue 3aau Ha Temy: "dyHKIMU 40
repeMeHHOM. KOMITJIEKCHOU TIepeMeHHOi".
Bcero 3a 4 cemectp 76
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJEJ/IN CEMECTPA
12|13| 4 5 6 |7/8/9| 10 1 12{13|14| 15 |16 17
1 BII3 | BII3, Tect |/P AP | BII3, Tect BIT3 | AP 3au.
2 Op AP AP | aud. 3au.
3 ap AP AP | pud. 3au.
4 Ip p p

YcnoBHble 0003HaueHUSI:

P — nuarHocThueckasi paboTa;

BII3 — Bonipockl/3aganus 1o Temam I13;
Tect — TecrT;

3au. — 3aYer;

mud. 3au. — auddepeHMPOBaHHEBIN 3a4eT;
Iud. 3a4. — qudQepeHIMPOBaHHbIN 3aueT.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B [JUCKPETHbIE BpeMeHHble NHTEePBaJIbl B
ciepyroumx popmax:
e UArHOCTUYeCKas pabora;
e BOIPOCHI/3afiaHus 1o Temam [13;
* TeCT.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOAUTCA B CbOpMaXZ

*  3aueT;
e muddepeHMPOBaHHBIN 3aUeT;
e 5K3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1

2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26
27
28

. A. A. bpaunasckuii, I1. M. Bunnuk, M. C. [Tonos. . UaTerpansHoe ncumncienve. CI16.6I'TY

"BOEHMEX" um. . ®@. YctuHosa, 2008, 1. pec.

A. ®. ®unmunmos. CO0OpHUK 33724 110 AuddhepeHIanbHBIM ypaBHeHUs M. VkeBck: PerymnsipHas u
XaoTuueckKas JuHamuka, 2005, 28 3k3.

B. B. Makcumog, U. C. Hyanep, M. C. ITonog. . [luddepeHiiransHoe HCUncieHne GyHKIWNA He CKOJTBKUX
nepemeHHbIX. CT16.BTTY "BOEHMEX" um. [I. ®@. YctuHoBa, 2010, 235 3K3.

. B. JI. ®aiinmmur. . JuddepeHipanbHoe U MHTerpaabHOe UcYrcaeHre (yHKLUN OfHOTO apryMeHTa.

CII6.: BXB-ITetepOypr, 2007, 237 3K3.

. B. JI. ®aiiHmmMuAT. . DnemMeHTHI anrebpol v aHanuTrueckoit reomerpun. CI16. BT TY "BOEHMEX" um.

H. ®. YcruHoBa, 2015, 551. pec.

. B. JI. ®aiHIIMUAT. . D/1eMeHThI aareopel M aHaauTrueckoit reomerpun. CIT6.BI'TY "BOEHMEX" um.

. @. YctuHoBa, 2015, 182 5k3.

. B. JI. ®aiinmmugt. . JuddepeHipanbHoe U MHTerpaabHOe HCUUcaeHre (YHKLMNA HeCKOMbKUX

aprymenToB. CIT6.: BXB-ITetep6ypr, 2007, 242 3K3.
. B. JI. ®aiinmmuar. . HauBrayaneHble 3agadus 1o psgam Oypee v ipeobpa3oBadusim Pypoe u
Jlannaca. CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2017, 351. pec.
. B. JI. ®atinimmMuAT. . IHaMBUAyaibHBIE 3aAaHus 1o psgaM Oypee v npeobpaszoBadusiM Oypbe 1
Jlarmaca. CII6.BT'TY "BOEHMEX" um. [T. @. YctuHoBa, 2017, 533 3Kk3.
B. JI. ®aiinmmuaT. . JuddepeHipaapHoe U MHTerpaabHOe HCYUCIeHre (DYHKLMK OfHOTO apryMeHTa.
CII6.: BXB-ITetepOypr, 2006, 188 3k3.
B. JI. ®@atinmmusr, I1. M. Bunnuk, A. A. Tapacos. . UHauBUAyanbHbIe 3a/jaHus 10
muddepeHIMaTBHOMY U UHTErPaTbHOMY UCUUCTeHUI0 QYHKIUM HeCKoMbKUX aprymedToB. CI16.BI'TY
"BOEHMEX" um. I. ®@. YctuHoga, 2010, 1. pec.
B. JI. ®aiinmmust, 1. M. Bunnuk, U. B. T'yces. . @yHKIMN KOMIUIEKCHOTO aprymenTa. CI16. BT TY
"BOEHMEX" nm. []. ®@. YctrHoBa, 2013, 192 3K3.
B. JI. ®aitnmvugr, I1. M. Bunnuk, U. B. T'yces. . @yHKImy KomrieKcHoro aprymenTa. CII6.5I'TY
"BOEHMEX" um. . ®. YctuHosa, 2013, 1. pec.
I". H. Bepman. . CO0OpHUK 3aJad 1o Kypcy Marematrueckoro aHanm3a. CI16.: ITpodeccus, 2005, 1399 3k3.
. T. ITuceMeHHBIN. . KOHCTIEKT /1eK1Mii 10 BBICIIEN MaTeMaTuke . M.: Alipuc-mipecc, 2006, 752 3K3.
E. C. bapanoga, A. A. Bpaiyiaeckuii, IT. M. Bunnuk. . Paapl. CIT6.5I'TY "BOEHMEX" um. 1. @.
YeruHoBa, 2008, 3. pec.
E. C. Bapanoga, B. 1. IBaHoB, I. A. CoromoHoBa. . Psiiet @ypee. CIT6.BT'TY "BOEHMEX" uwm. []. ®.
Ycrtunosa, 2008, 1. pec.
E. C. bapaHoga, I. A. CoromoHoBa, H. B. Tapacoga. . Teopusi pyHKIMiI1 KOMIUIEKCHOW TIepeMeHHOM.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBsa, 2008, 351. pec.
E. C. bapaHoga, E. A. Vcakoea, A. M. ITonos. . JIuneiiHas aareopa. CI16.5T'TY "BOEHMEX" um. [I.
@. YcrunoBa, 2008, 551. pec.
E. C. BapaHoga, E. A. VcakoBa, A. M. ITomog. . J/Iuneiinas anre6pa. CI16.56I'TY "BOEHMEX" um. [1.
®. Yctunona, 2015, 64 3k3.
E. C. BapaHoga, E. A. VcakoBa, U. C. Hyauep. . Juddepeniuancabie ypapHenus. CI16. BT TY
"BOEHMEX" um. I. ®@. YctuHoga, 2008, 1. pec.
E. C. bapaHnoga, I1. M. Bunnuk, C. B. I'apeinuHa. uddepeniyanbaoe ucurciaenve. CIT6.BI'TY
"BOEHMEX" um. [I. @. YctuHoBa, 2008, 621 5k3.
E. C. Bapanoga, I1. M. Bunnuk, C. B. 'apeiauHa. . JuddepenipansHoe ncuricnenue. CII6.BTTY
"BOEHMEX" um. . ®@. Yctunosa, 2008, 1. pec.
E. C. bapaHoga, I1. M. Bunnuk, T. B. Bunnuk. . InTerpansHoe ucuvcienue, CI16.5I'TY "BOEHMEX"
uM. [I. ®. YcruHoBa, 2012, 221 3k3.
E. C. bapanoga, I1. M. Bunnuk, T. B. BunHuk. . InTerpanbHoe ucuvcienue. CI16.5I'TY "BOEHMEX"
uM. 1. @. YctuHoBa, 2012, 551. pec.
. 5. C. byrpos, C. M. Hukonbckui. . Beiciias marematrka. Mocksa: FOpaidt, 2022, s51. pec.
. 51. C. Byrpos, C. M. Hukonbckuid. . Beiciiasi MmareMaTuka. 3agauHuk. Mocksa: FOpaiit, 2022, s51. pec.
. 51. C. Byrpos, C. M. Hukonbckuid. . Beiciias MmareMatuka. Mocksa: FOpaiit, 2020, 351. pec.

5.2. [ononHuTe/bHas MTeparypa 1o AUCLUILIIUHE:

He Tpe0yeTcs.

15



5.3. Ilepuoguyeckue uszaHus:
He TpeOyoTCSl.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOW ceTd "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS TUCIUIITUHLI, 31eKTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://urait.ru/ — I'naBHasi — Obpa3oBarenbHas rardopma FOpaiit. [y By30B U CCY30B.;;

2. https://e.Janbook.com/ — 3BC JlaHb;

3. https://ibooks.ru/ — 3BC ANGyKc.py - 3T0 60/bII0H BEIOOP aKTya/lbHOM UTepaTyphl /s BalLei
OUOMMOTEKH B 3/IEKTPOHHOM BUJE;

4. http://www.tnt-ebook.ru/ — TNT-EBOOK - Dy1eKTpOHHO-010/IM0TeuHast CHCTEMA;

5. https://repository.library.voenmeh.ru/jspui/ — ®yHnamenTansHas 6udmoreka BI'TY « BOEHMEX» um.
H.®. YctuHoBa.

CoBpeMeHHbIe TpoQecCHOHaNbHBIE 0a3bl JaHHBIX:
1. https://rusneb.ru — HaumonaneHast nekTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast s;iekTpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoreka Poccuiickoro doHaa
dbyHIaMeHTabHBIX UCC/IeI0BaHMIM.

VHdopmMaLoHHbIe CrIpaBOYHbIE CHCTEMBI:
1. Texskcnept — MH(bOpMaLMOHHBIN OPTal TEXHAYECKOT0 peryaupoBaHusi: HopMel, mpaBu/ia, cTaHAapTh
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMaloHHbBIN TTOpTasl ITPaBoBoi HHGOpMAaI[UH.
5.5. TIporpamMmMHOe obecrieueHue:;
He Tpebyercsl.

5.6. ndopmalioHHbIe TeXHOJIOTUH:

B3anMo/ielicTBUe ¢ oOyuarormumucs nocpeactsoMm DMOC Moodle BI'TY «BOEHMEX» um. [].®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIIUII/INHBI

6.1. JleKijnoHHbIE 3aHATHS:
1. AynuTopus C UMC/IOM TTOCa/IOUHBIX MECT He MeHBbIIIe KOJTMUeCTBa 00yUaroIXCsl.

6.2. IlpakTHYecKue 3aHATHUA:
1. Ayautopusi ¢ YMC/IOM MOCaZIOUHBIX MeCT He MeHbIIle KOJIMueCTBa 00yUarommuxcsl.

6.3. IIpouee:

1. pabouee MecTo TperofaBare/isi, OCHAIllEHHOe KOMITBIOTEPOM C JOCTyroM B VIHTepHeT;
2. pabourie MecTa CTyIeHTOB, OCHAII[eHHbIe KOMITbIOTEPAMH C AOCTYIOM B VIHTepHeT, npeHa3HaueHHbIe
I71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
BBICIHIASI MATEMATUKA

AnHoTanusa paboueii nporpaMMsl

Hucuynaa BBICIITAST MATEMATHUKA siBnisieTcsl IUCIUIUTMHON 00s3aTe/IbHON YacTh 0/10Kka 1
MporpaMMbl TIOATOTOBKKA 10 HampaBiaeHwto 12.03.03 @omoHuka u onmouHgopmamuka. UCIUTIIHHA
pearmm3yeTcst Ha ¢akynbrete O EcrectBenHoHayunbiii BI'TY "BOEHMEX" um. [I.®. YcruHora kKadeapoii O6
BBICIHAd MATEMATUKA.

[OuciuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-1 crmocoOHOCTL  TPUMEHSITH  €CTEeCTBEHHOHAy4YHble U OOIeMH)KeHepHble  3HAHUS, METOAbI
MaTeMaTU4YeCKOr0 aHajuM3a W MOJeNMPOBaHUs B WHKEHepHOU [AesTelbHOCTH, CBSI3aHHOW C (DOTOHHBIMHU
TeXHOMOTUSIMA ~ 00pabOTKH  MHGbOpMAIuM, TPOEKTHPOBAHHEM, KOHCTPYWPOBAHHMEM U TEXHOJIOTHSIM
TIPOU3BO/ICTBA /IEMEHTOB, TTPUOOPOB U CUCTEM (POTOHUKHU U ONTOUH(MOPMATHKY;
ITICK-1.3 criocoGHOCTh K pacyeTy, MPOEKTUPOBAHUIO M KOHCTPYHUPOBAHWIO B COOTBETCTBUM C TEXHUUECKUM
3aJJaHUeM THUIIOBBIX CUCTEM, TIPUOOPOB, JeTasieli ¥ y3/10B Ha CXEMOTEXHUUECKOM U 37IEMEHTHOM YPOBHSIX.

Copep>xaHWe AUCLIUIUIMHBI OXBaTbiBaeT KPYr BOMPOCOB, CBSI3aHHBIX C LIEJIOCTHBIM TOHUMaHUEM CBSI3U
MaTeMaTA4YeCKUX Mojiesied C mpakThuueCKUMHU 3afiadamu. OCHOBHas Ujiest Kypca: OB/laJieHue MaTeMaTuueCKUMU
dbopmynamu, MeToJaMM M CIIOco0aMM HMX TIPUMEHEHMs [J/Isl peIleHdsl 3a/jaud eCTeCTBEeHHOHAyUHbIX U
TeXHUUeCKUX JWCLUIUINH, a TAK)Ke 3a/lad, COCTaB/ISIOLMX OCHOBY UH)KeHepHO-KOHCTPYKTOPCKON MPaKTUKH.

[TporpamMmMoii AUCLMIIIMHBI TIPeyCMOTPEHBI C/leiyIoliie BUABI KOHTPOJIS:

TekyIuil KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJJUTCS B JUCKPETHbIE BpeMeHHbIe HHTePBaJIbl B
ciepyroumx popmax:
e UArHOCTUYeCKas pabora;
e BOIPOCHI/3aiaHus 1o TemaMm [13;
® TecT.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBoguTCA B d)opMax:

*  3aueT;
e muddepeHMPOBaHHBIN 3aUeT;
e 5K3aMeH.

OO01jast TPYAOEMKOCTh OCBOEHHUSI AUCLMIUIMHBI cocTaBisgeT 15 3.e., 540 u. TIporpamMmoil AWUCIUTUTUHBI
MpeAyCMOTPeHbI JieKIMOHHbIe 3aHsaThs (136 u.), mpakTuueckue 3aHsTus (170 4v.), camocrositenbHasi pabora
cryzaenTa (234 ua).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
BBICIIIASI MATEMATHUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpyZ0eMKOCTb OCBOEHUS JUCLIMIINAHEI cocTaigeT 540 u., u3 Hux 306 4. ayUTOPHBIX 3aHATUH, U 234
Y., OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |
pasfesiam JMCIUI/IMHLI TIPUBE/IEHBI B TaOTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHHne padoThI PekomeH/iyeMas uTeparypa prm:{?éKOCTb’
Pa3pen 2. ®yHKIMY OT OJHOI BelieCTBEeHHOI nepeMeHHOM.
A. C. Byrpos, C. M. Hukonbckuid. . Briciiasi MaTemaTHka:
Mockga: FOpaiit, 2020 (2, 3)
I'. H. Bepman. . COOpHMK 3a/1au 10 KypCy MareMaTH4eCcKOro
ananu3a: CII6.: ITpodeccus, 2005 (1)
. T. [lncemeHHBIN. . KOHCIIEKT /IeK11 110 BBICIIEH MaTeMaTHKe :
M.: Aiipuc-nipecc, 2006 (5)
Perienvie 3azau Ha Temy .
" o B. JI. ®aiiHmmMuAT. . JuddepeHrpiaabHoe U UHTErpajbHOe
CBOMCTBA 3/IeMEeHTapHbIX N A . 2
o ucuncienue QyHKu ogHoro aprymenTa: CI16.: BXB-IletepOypr,
ywKui 2006 (1, 2)
. C. Byrpos, C. M. Hukonbckuii. . Briciiasi MaTemMaTHKa.
3apauank: Mockga: FOpaiit, 2022 (1)
B. JI. ®aiinmmugat. . JuddepeHipaasHoe U MHTerpaabHOe
ucuncienue QyHKu ogHoro aprymenTa: CI16.: BXB-Iletep0ypr,
2007 (1, 2)
Wrtoro no pa3geny 2 2

Pa3pen 3. Teopusi npepesioB. HenpepsiBHbIe GyHKITHH.

A. C. Byrpos, C. M. Hukonbckuil. . Briciiasi MaTemaTHka:
Mockga: FOpaiit, 2020 (2, 3)
I". H. Bepman. . COOpHUK 3a/ia4 10 KypCy MaTeMaTHueCcKoro
ananu3a: CII6.: ITpodeccus, 2005 (2)
A. C. Byrpos, C. M. Hukonbckuid. . Beiciiasi MaTemaTHka:
Mockga: FOpaiit, 2020 (2, 3)
1. C. Byrpos, C. M. Hukonbckuid. . Briciiiasi MaTeMaTHKa.
3agaunvk: Mocksa: FOpatit, 2022 (1)
. T. ITuceMeHHBIN. . KOHCTIEKT JIEKIHI T10 BBICITIEN MaTeMaTUKe :
M.: Atipuc-nipecc, 2006 (5)

Pewienue 3azau 1o teme: B. JI. ®aiinmmuat. . JuddepeHipaabHoe U UHTerpaabHOe 12
"[Ipenesnsr" ucunciaenue QyHKu ogHoro aprymenTa: CI16.: BXB-Iletep0ypr,
2007 (1)

E. C. bapaHoga, I1. M. Bunnuk, C. B. I'apbiHuHa. .
HubdepennpansHoe ucuncienue: CI16.5T'TY "BOEHMEX" um.
. ®@. YcruHoBa, 2008 (1)

B. JI. ®aiinmmuat. . JuddepeHipaabHoe U MHTerpaabHOe
vcumciaenye QyHKLUM HecKoMbKuX aprymeHTos: CIT16.: BXB-
IMetepOypr, 2007 (1)

E. C. bapaHoga, I1. M. Bunnuk, C. B. I'apbiHuHa. .
HubdepennpansHoe ucuncienue: CI16.5T'TY "BOEHMEX" um.
0. ®. Ycrunora, 2008 (1)

Wrtoro no pazgeny 3 12
Pazpen 4. IlponsBogubie u AuddepeHnuaib.
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Permmenue 3agau no teme:
"IIpou3BogHble"”

Peluenuie 3azau o teme:
"IMocTpoenue rpadyKoB"

A. C. byrpos, C. M. Hukonbckuid. . Briciasi MaTeMaTHKa.
3ajauHvk: Mocksa: FOpaiiT, 2022 (1)
A. C. Byrpos, C. M. Hukonbckuid. . Beiciiasi MaTemaTHka:

12

Mockga: FOpaiiT, 2020 (4)

E. C. bapaHoga, I1. M. Bunnuk, C. B. I'apbiHrHa.
HubdepennuansHoe ucuncienue: CI16.5T'TY "BOEHMEX" um.
. ®. Ycrunora, 2008 (3)

I". H. Bepman. . CO0pHUK 3a/iau 110 KypCy MaTeMaThJyeCKOro
ananu3a: CII6.: [Tpodeccus, 2005 (3)

. T. [TucemeHHbIN. . KoHCIIEKT /1eK11ii 110 BbICIIe MaTeMaTHKe :
M.: Aiipuc-nipecc, 2006 (5)

B. JI. ®atinmvuar. . JuddepenipanisHoe M UHTeTpabHOe
ucumrciaenue QyHKIuE ofHoro aprymenTa: CIT6.: BXB-TTetep0ypr,

2006 (1)

B. JI. ®aiinmmuat. . JuddepeHipaabHoe U MHTerpaabHOe
ucunciaenue QyHKui ogHoro aprymenTa: CI16.: BXB-IletepOypr,
2007 (1)

E. C. bapaHoga, I1. M. Bunnuk, C. B. I'apbiHuHa. .
HubdepennuansHoe ucuncienue: CI16.5T'TY "BOEHMEX" um.
. ®@. YcruHoBa, 2008 (3)

14

Wtoro no paspeny 4

26

Pa3pen 5. Heonpesie1éHHBIN HHTErpasl U ero cBoMcTBa. MarTpuiibl.

Perrenve 3azay Ha Temy:
"HeorpesienéHHBIN
uHTerpan”

Perrenve 3azsay Ha Temy:
"MarpuLb! U
orpeznenuTen"”

A. C. byrpos, C. M. Hukonbckuid. . Beiciiasi MaTemaTHka:
Mockga: FOpaiiT, 2020 (5)

E. C. BapaHoga, I1. M. Bunnuk, T. B. Bunnuk. . InTerpansHoe
ncumncienre: CIT6.BT'TY "BOEHMEX" um. [I. ®. YcTHHOBS,
2012 (1)

A. C. byrpos, C. M. Hukosnbckuid. . Beiciuasi maTreMaTuka:
Mockga: FOpaiit, 2022 (1)

A. A. bpauasckui, [1. M. Bunnuk, M. C. Ilomnos. .
WnrerpansHoe ncuucienve: CI16.BT'TY "BOEHMEX" um. []. ®.
YcruHoga, 2008 (1, 2)

B. JI. ®atinmvuar. . JuddepenipanisHoe ¥ UHTeTpabHOe
ucurciaenue QyHKiu ogHoro aprymenTa: CIT16.: BXB-TTetep0ypr,
2006 (2)

. T. [IncemeHHBIN. . KOHCIIEKT /1eK11i 110 BBICIIEl MaTeMaTHKe :
M.: Aiipuc-nipecc, 2006 (1, 7)

B. JI. ®atinmmuar. . JuddepeHiaibHoe U UHTerpaJbHOe
vcurcienye GpyHKIMH ogHoro aprymenta: CIT6.: BXB-ITetepOypr,
2007 (2)

I". H. Bepman. . CO0pHUK 3a/iau 110 KypCy MaTeMaThdeCKOro
a"asmm3a: CIT6.: TTpodeccus, 2005 (4)

E. C. BapaHoga, I1. M. Bunnuk, T. B. Bunnuk. . InTerpanbsHoe
ncumncienre: CII6.BT'TY "BOEHMEX" um. [I. ®. YcTHHOBS,

2012 (1)

12

Urtoro no pa3geny 5

20

Pa3gen 6

. Onpegenénnbiii nHTErpass. CucreMsl JTUHEHHBIX YPaBHEHHH.

PeireHue 3agau 110 Teme:
"TIpunoxenust
orpezie/IéHHOro
HWHTerpana"

1. C. Byrpos, C. M. Hukonbckuii. . Beiciiasi MaTeMaTHKa.
3amaunvk: Mocksa: FOpatit, 2022 (1)
A. C. byrpos, C. M. Hukonbckuid. . Beiciiast MaTemMaTHka:
Mocksa: FOpaiir, 2022 (1)

Pemmenue 3agau no teme:
"CucTeMbl TMHEHHBIX
ypaBHeHUH"

E. C. BapaHoga, E. A. McakoBa, A. M. Ilormos. . JIuHeiHas
anrebpa: CIT6.BT'TY "BOEHMEX" um. [I. ®. YcrurHoBa, 2008 (1,
2)
A. C. byrpos, C. M. Hukonbckui. . Beiciuasi mareMaTuka:
Mockga: FOpaiit, 2020 (6, 7)

E. C. bapaHoga, E. A. McakoBa, A. M. Ilonos. . JIuHeiiHas
anredpa: CIT6.BT'TY "BOEHMEX" um. [I. ®. YcrunoBa, 2015 (1,
2)

. T. ITuceMeHHBIN. . KOHCTIEKT JIeKIIUi T10 BBICITIEN MaTeMaTUKe :
M.: Aiipuc-tipecc, 2006 (8)
E. C. bapanosa, I1. M. Bunnuk, T. B. Bunnuk. . InTerpasnsHoe

20




ucuucienue: CI16.BT'TY "BOEHMEX" um. [I. ®. YCTHHOBS,
2012 (3)
I'. H. bepman. . COOpHUK 3a/1au TI0 KypCy MaTeMaTH4eCKOro
anamu3a: CII6.: ITpodeccus, 2005 (6, 7, 8)

B. JI. ®atinmvuar. . JuddepeHiyaibHoe U UHTeTpaJbHOe
vcurcienye GpyHKIuH ogHoro aprymenta: CIT0.: BXB-ITetepOypr,
2006 (2)

E. C. bapaHoga, I1. M. Bunnuk, T. B. Bunnuk. . IuTerpanbHoe
ucuncnenve: CI16.BT'TY "BOEHMEX" um. [. ®. YcTHUHOBa,
2012 (3)

B. JI. ®atinmmuar. . JuddepeHianbHoe U UHTeTpaJbHOe
vcurcienye GpyHKIuM ogHoro aprymenTa: CIT0.: BXB-ITetepOypr,
2007 (2)

A. A. bpaunaBckuid, [1. M. Bunnuk, M. C. Ilomnos. .
UnrerpansHoe ucurcnienve: CI1I6.BTTY "BOEHMEX" um. []. ®.
YctuHoga, 2008 (3)

Urtoro no pasgeny 6

12

Pazpen 7. KpuBosinHeiHbIe HHTErpaJibl.

Peruenve 3aziau Ha Temy:
"KpuBonuHeliHbIe
VHTerpabl"

Perrenuve 3azay Ha Temy:
"CkasisipHOe, BEKTODHOE U
CMelllaHHOe
rpousBe/ieHne".

A. C. Byrpos, C. M. Hukonbckuid. . Briciiasi MaTemaTHka:
Mockgsa: FOpaiiT, 2022 (1)
1. C. byrpos, C. M. Hukonbckuid. . Beiciiasi MaTeMaTHKa.
3amaunuk: Mocksa: FOpaiir, 2022 (3, 8)

B. JI. ®aiiHIIMUAT. . DyieMeHThI anreOpbl ¥ aHaMTATHYe CKOM
reomerpun: CI16.BT'TY "BOEHMEX" um. []. ®. YcruHosa, 2015
3
E. C. bapaHoga, I1. M. Bunnuk, T. B. Bunnuk. . InTerpansHoe
ucurcnenue: CITI6.BI'TY "BOEHMEX" um. [I. ®@. YcTuHOBa,
2012 (4)

. T. [InceMeHHBIN. . KOHCIIEKT /IeK11 110 BBICIIEN MaTeMaTHKe :
M.: Aiipuc-tipecc, 2006 (12)

B. JI. ®aldHIIMHUAT. . DjieMeHThI anreOpbl ¥ aHaTUTUYe CKOU
reometpun: CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2015
3
A. C. byrpos, C. M. Hukonbckuid. . Beiciuasi maTreMaTuka:
Mockga: FOpaiit, 2020 (13)

B. JI. ®aiinmmuat. . JuddepeHipaasHoe U MHTerpaabHOe
ucuncienue QyHKu ogHoro aprymenTa: CI16.: BXB-Iletep0ypr,
2006 (3)

E. C. bapaHoga, I1. M. Bunnuk, T. B. BuHHuk. . IHTerpassHoe
ncurcnenue: CITI6.BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa,
2012 (4)

A. A. bpauasckui, [1. M. Bunnuk, M. C. Ilomnos. .
WnrerpantHoe ncuucienve: CI16.BT'TY "BOEHMEX" um. []. ®.
YctuHoga, 2008 (4)

Wrtoro no paspeny 7

Paspen 8. Psiapl. AHa/IMTHYeCKasi reoMeTpuUs.

Perenue 3agau no teme:
"Panbr".

Peluenuie 3azau o teme:
"AHanuTuueckas
reometpus”

I'. H. bepman. . COOpHMK 3a/1au 10 KypCy MareMaTH4eCcKOro
ananu3a: CII6.: ITpodeccus, 2005 (9)
E. C. bapaHogBa, A. A. bpaiiaBckuid, I1. M. BuHHUK. . Pajbr:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008 (1, 2)
A. C. Byrpos, C. M. Hukonbckui. . Briciias maTemaTHka.
3apmaunuk: Mocksa: FOpaiit, 2022 (3, 5)
A. C. Byrpos, C. M. Hukonbckuil. . Briciiasi MaTemaTHka:
Mocksa: FOpatiiT, 2020 (9)
A. C. byrpos, C. M. Hukonbckuid. . Beiciuasi mareMaTuka:
Mockga: FOpaiit, 2022 (1)

B. JI. ®adHIIMHUAT. . DjieMeHTbI anreOpbl ¥ aHATUTUYe CKON
reometpun: CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2015
G4
B. JI. ®atinmvuar. . JuddepeHiyanbHoe M UHTeTpaJbHOe
ucurciaende QyHKIuHM ofHoro aprymenTa: CI16.: BXB-TTetep0ypr,
2006 (3)
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B. JI. ®avinmmuar. . JuddepeHrnpanbHoe U UHTETrpaibHOe
ucyrcienre (GyHKLUUH HecKonbKux aprymeHToB: CI16.: BXB-
IMetepOypr, 2007 (3)

B. JI. ®aldHIIMHUAT. . DyieMeHThI anreOpbl ¥ aHaTUTUYe CKOU
reometpun: CIT6.BT'TY "BOEHMEX" um. [I. ®. ¥YcTtuHoBa, 2015
(3.4

Wroro no pa3geny 8

Pa3pen 9. ®yHKIUM HECKO/IbKHX IIepeMeHHBbIX.

Peienvie 3a7jau Ha TemMy:
" MuddepeHITMPOBaHME
(YHKLIY HeCKOJTBKUAX
repemMeHHbIX .

I". H. Bepman. . COOpHUK 3a/ia4 10 KypCy MaTeMaTHueCcKoro
ananm3a: CII6.: ITpodeccus, 2005 (10)
A. C. Byrpos, C. M. Hukosnbckuid. . Briciiasi MaTeMaTuka:
Mockga: FOpaiiT, 2020 (8)
. C. Byrpos, C. M. Hukonbckuid. . Briciiiasi MaTeMaTHKa.
3agaunvk: Mocksa: FOpatit, 2022 (4)

B. JI. ®aitnmmvupr, I1. M. Bunnuk, A. A. Tapacos. .
VuavBrayanbHbIe 3ajaHus 110 AuddepeHInaIsHOMY U
WHTErpaikHOMY UCUHC/IEHUIO (PYHKIUA HEeCKOTbKUX apryMeHTOB:
CII6.BI'TY "BOEHMEX" um. . ®. YctuHoBa, 2010 (1, 2)

B. B. Makcumog, U. C. Hyguep, M. C. ITonos. .
OuddepenimanbHoe ucurcienre GyHKIUN HeCKOMBKUX
nepemenHbix: CII6.BI'TY "BOEHMEX" um. [I. ®. YcTuHORa,
2010 (1)

. T. [lncemMeHHBIN. . KOHCIIEKT /IeKI{1ii 110 BBICIIel MaTeMaTHKe :
M.: Aiipuc-nipecc, 2006 (9)

B. JI. ®aiiHmumMuar. . JuddepeHipanbHoe U UHTErpaibHOe
vcumciaenye QyHKIUM HecKoMbKUX aprymenToB: CI16.: BXB-
[TetepOypr, 2007 (1)

10

Uroro no pa3geny 9
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Pazpen 10. Iuddepennuanbabie ypaBHeHusi. Cucremsl guddepeHnanbHbIX yPaBHEHHH.

Perienvie 3azau Ha TemMy:
" MuddepenrranbHbIe

A. C. Byrpos, C. M. Hukonbckuii. . Briciiasi MaTemMaTuka:
Mockea: FOpaitr, 2022 (1)
A. ®. dummnmos. CO0pHUK 3a7a4 110 AuddepeHIanbHbIM
ypaBHeHUsiM: VkeBck: PerymnspHasi 1 xaoTuueckasi JMHAMUKa,

ypaBHeHHA MepBoro 2005 (1, 2, 3, 4) 15
nopsika"”. I'. H. Bepman. . COOpHMK 3a/1au 10 KypCy MareMaTH4eCcKOro
ananu3a: CII6.: IIpodeccus, 2005 (14)
. T. ITuceMeHHBIN. . KOHCIIEKT /IeKLIMIA 10 BBICIIEN MaTeMaTHKe :
M.: Alipuc-ipecc, 2006 (10)
E. C. bapanoga, E. A. Ucakosa, U. C. Hyanep. .
Iuddepennmanshsie ypasHenusi: CI16. 5T TY "BOEHMEX" um.
Perenue 3azau Ha Temy: . ®. Ycrunoga, 2008 (1, 2, 3, 4)
" MuddepeHiianbHbie 1. C. Byrpos, C. M. Hukonbckuid. . Beiciiasi MaTeMaTHKa. 15
YPpaBHEHUs BbICILINX 3agaunvk: Mockga: FOpaiit, 2022 (6)
TIOPSZIKOB". B. JI. ®avinmmuar. . JuddepeHnpanpHOe U UHTETrpaibHOe
ucuurciaenye QyHKIHH HeCKOTbKUX apryMmeHToB: CI16.: BXB-
[MetepOypr, 2007 (3)
Nroro no pasgeny 10 30
Paspen 11. KpaTrHble HHTErpassbl.
Pemenue 3az124 Ha Temy: I'. H. bepman. . COOpHHUK 3a/1au 110 KypCy MaTeMaTH4eCcKOro
" ITBoiiHOi HHTerpa” ) ananu3a: CII6.: IIpodeccus, 2005 (10) 12
’ f. C. Byrpos, C. M. Hukonbckuii. . Boiciiasi MaTemMaTHKa.
3azaunuk: Mocksa: FOpaiit, 2022 (7, 8)
FemeuHHeu?,a,qaq Ha TeMy. B. JI. ®aiiHimunT. . JuddepeHipanbHoe U HHTerpaabHOe 12
TponHo¥H uHTerpan”. ucurcsieHre GyHKIu HecKobKux aprymenTos: CI16.: BXB-
ITetepOypr, 2007 (2)
Pemenne 3aay va temy: " |- T. IlMcbMeHHbIi1. . KOHCIIEKT JIEKLHii 10 BhICLIeH MaTeMaTHKe :
IToBepxHOCTHBIE M.: Aiipuc-nipecc, 2006 (11, 12) 12
MHTerpabl'". A. C. byrpos, C. M. Hukonbckui. . Beiciiasi MaTemaTHka:
Mockga: FOpaiit, 2022 (2, 3)
Wroro no pasgeny 11 36

Pazpgen 12. Psaap1 @ypoe u unterpan ®ypee.
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Peruenve 3aziau Ha Temy:
"Paper @ypre.

N3o06paxenue o dypre'

E. C. bapanosa, B. 1. BanHos, I'. A. CoromoHoBa. . Paapl @ypbe:
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2008 (1, 2)

".| . T. ITucemeHHbIN. . KOHCIIEKT JIEKLMI 10 BBICILIEN MaTeMaTHKe :

M.: Aiipuc-tipecc, 2006 (15)
f1. C. Byrpos, C. M. Hukosbckuii. . Briciiiasi MaTeMaTuka:
Mocksa: FOpatiT, 2022 (4)
A. C. byrpos, C. M. Hukonbckuid. . Briciasi MaTeMaTHKa.
3ajauHvk: Mocksa: FOpaiiT, 2022 (9)

B. JI. ®aiinmmugat. . JuddepeHipaasHoe U MHTerpaabHOe
vcumciaenye QyHKLUM HecKoMbKUX aprymeHTos: CIT16.: BXB-
[MetepOypr, 2007 (4)

B. JI. @atinmmuar. . MHauBYyaibHbIe 3a1aHus 110 psiiaMm dypbe
1 npeobpazoBanusam Pypbe u Jlariaca: CI16.BI'TY
"BOEHMEX" nm. []. ®@. YctrHOBa, 2017 (1)

I". H. Bepman. . COOpHUK 3a/jau 10 KypCy MaTeMaTHueCKOro
ananm3a: CII6.: ITpodeccus, 2005 (15)

B. JI. ®aliHmmMuAaT. . MHauBUyaibHble 3aiaHus 1o psgam Pypobe
u npeo6pazoBanusiM Oypee u Jlamaca: CIT6.BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2017 (1)

Uroro no pasgeny 12

20
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Paspen 13. OnepanoHHOe HCYHC/IEHUE.

Peruenve 3azau Ha Temy:
"OneparioHHOe
ucuuceHue".

. T. ITuceMeHHbIN. . KOHCOIEKT /IeKLMIA 10 BBICLIEN MaTeMaTHKe :
M.: Alipuc-ipecc, 2006 (18)
A. C. Byrpos, C. M. Hukonbckui. . Briciias MaTemaTHka.
3agauHuk: Mocksa: FOpaiit, 2022 (12)

B. JI. ®aiiHmmMuAT. . MHauBUyaabHble 3aiaHust 1o psigam Pypobe
v npeobpazoBanusiM Oypee u Jlamaca: CIT6.BI'TY
"BOEHMEX" um. []. ®. YctunHoBa, 2017 (3)

B. JI. ®aiinmmuat. . JuddepeHipaabHoe U MHTerpaabHOe
ucurcieHre GyHKLWI HecKonbKux aprymeHToB: CI16.: BXB-
ITetepOypr, 2007 (4)

B. JI. ®aliHmmMuAaT. . MHauBUyanbHble 3aiaHus 1o psgam Pypobe
u npeo6pazoBanusiM Oypee u Jlamaca: CIT6.BI'TY
"BOEHMEX" um. [I. ®@. YctunoBa, 2017 (3)

A. C. byrpos, C. M. Hukonbckui. . Beiciiasi MaTemMaTHka:
Mocksa: FOpaiit, 2022 (7, 8)

16

Wroro no pasgeny 13

16

Pazpen 14. Teopus ¢pyHKIMiI KOMIUIEKCHON TepeMeHHOM.

Peruenve 3azau Ha Temy:

A. C. Byrpos, C. M. Hukonbckuid. . Beiciiasi MaTemaTHka:
Mockga: FOpaiiT, 2022 (6)
1. C. Byrpos, C. M. Hukonbckuii. . Briciiasi MaTeMaTHKa.
3agaunvk: Mocksa: FOpaiit, 2022 (11)
B. JI. ®aviHmmuar, I1. M. Bunnuk, U. B. I'yces. . @yHKUMU
KomrutekcHoro aprymenTa: CITI6.BI'TY "BOEHMEX" um. []. ®.

"@YHKI[UU KOMIUIEKCHOM YctunoBa, 2013 (1, 2, 3)

repeMeHHOM".

B. JI. ®aiinmmuar, [1. M. Bunnuk, U. B. I'yces. . @yHkimn
KomruiekcHoro aprymenTa: CI16.BT'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2013 (1, 2, 3)

E. C. bapanoga, I'. A. CoromoHoBa, H. B. Tapacoga. . Teopusi
¢byHKUMI KoMIutekcHo# repemenHoi: CI16.5I'TY "BOEHMEX"
uM. [1. @. YcrunHosa, 2008 (1, 2)

40

Wroro no pasgeny 14

40
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
BBICIIIASI MATEMATHUKA

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUThL pe3y/IbTaThl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYeckas paborta

e BOIPOCHI/3aaHus 1o Temam [13;
* TeCT;

*  3aueT;

e mddepeHITMPOBAHHLIN 3aUeT;

o muddepeHIMPOBAHHBIN 3aUeT;

e DK3aMeH.

KpuTepuu oueHuBaHus

JuarHocrnueckas pabora
IuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e IIpY NPaBWJILHOM OTBeTe MeHee YyeM Ha 60% BOMPOCOB - He aTTecTallys;
* TIpY MpaBUIBLHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTrTecTarysl.

Bomnpocsi/3aganus no Temam I13

BbIrosiHeHHe KOHTPO/IbHBIX MEPOTIPUSATHH 110 TeMaM MPaKTHUeCKUX 3a/JaHUM, KOTOPbIe 0OBABIAIOTCS B
Hayajie cemecTpa.
OO6pa3siibl BOMPOCOB MOXKHO HAalTH B YMK IUCIMIIUHBIL.

Tect
[/ yCITeITHOTO TIPOXMK/IEHHSI TECTA [IO/DKHO OBITh PEeIIeHo He MeHee 6-Tu 3ajaHuii u3 10-Tu.
O6pa3iel Borpocos B IMOC Moodle.

3auet

OO0yuatomuiicss IMeeT MpaBo Ha Io/yueHrue MUHUMA/IbHOH MOJI0KUTETbHOMN OL[eHKH TPH YCJIOBUU
YCIIEIIHOT'O MPOXO0XK/AE€HUS TeKYIIET0 KOHTPOJIsSI yCIIeBaeMOCTH B (hOPMe AMAarHOCTHUUECKOM PaboThI B
COOTBeTCTBUU C TpaduKoM pa3zena 4.
OrleHKa "3auTeHO" BBICTABJISETCS, €C/IH TIOTyUeHbl TP PyOeXKHBIX aTTecTalvy, WK claHbl Tpu Tecta B DM1OC
Moodle u cjaHbI TeCTHI TI0 BOTIPOCAM TI0 JIEKITMOHHOMY KYPCY, U/ BBITIOJTHEHBI BCe KOHTPOJIbHBIE 3a/IaHuUs U
CZ,@aHbl TeCTHI 10 JTeKLIMOHHOMY KYPCY.

JuddepennpoBaHHbIii 3a4eT

OOyuaroumiics UMeeT TPaBo Ha MO/Iy4deHre MUHUMAJILHOM TTOJIOKUTEe/TbHOU OL|eHKH TTPH Y C/IOBUN
YCIELTHOTO MPOXOKEHHSI TEKYIIIero KOHTPOJIS yCIIeBaeMOCTH B )OpMe TUarHOCTHUUeCKOW paboThI B
COOTBETCTBUM C ITpaMKOM paszena 4.
OtleHKa "3auTeHO-OT/IMYHO" BBICTABJISIETCS], €C/TY TIO/TyYeHbl TPY PyOeXXHBIX aTTeCTalliy WK CIaHbl TP TecTa
B DMIOC Moodle, a Takke cziaHbl TeCTbI [10 BOIIPOCaM I10 JIeKLIHOHHOMY KYPCY, U/ BbIIIO/IHEHbI BCe
KOHTPOJIbHBIE 38[JaHNs U CZIaHbl TeCTHI 110 JIEKLMOHHOMY KypCy [0 16 Hefiesmn ceMecCTpa BK/IIOUHATENIBHO.
OrleHKa "3auTeHO-XOPOIIO" BBICTABIAETCS, €C/TH MOTyYeHbl TPU PYOEXKHBIX aTTeCTAl[UK WK CJIAHbI TPU TECTa B
3UOC Moodle, a Takxe c/IaHBI TECTHI IO BOITPOCAM 10 JIEKLITAOHHOMY KYDCY, WX BBITIOJTHEHbI BCe
KOHTPOJIbHBIE 38/JaHHS U CaHbl TEeCTHI MO JIEKLIMOHHOMY Kypcy Ha 17 Hegene cemectpa. OLeHka "3auTeHo-
YAOB/IETBOPUTEBHO" BBHICTABISIETCS, €CJU MTOYUYeHbl TPH PYOEXKHBIX aTTeCTaluH, UK CAAHBI TPU TeCTa B
3UOC Moodle u caiaHbl TeCThI TI0 BOTIPOCaM T10 JTIeKLIMOHHOMY KYPCY, WM BbITNIOJIHEHBI BCe KOHTPOJIbHbIE
3a[laHysl ¥ CLIaHbl TeCTHI 10 JIEK[JMOHHOMY KypCY BO BpeMsl CeCCUH.

JAuddepennypoBanHblii 3aueT

OOyyatoluiicss IMeeT TPaBo Ha MOyYyeHHe MUHUMAa/ILHOM TTOJIOKUTETBHOM OLIEHKH TIPY YCJIOBUN
YCIIELITHOTO MPOXOXKEeHHsI TEKYIIIero KOHTPOJIs yCIIeBaeMOCTH B (hopMe [MarHOCTHUeCKOH paboThl B
COOTBETCTBUM C rpadmKoM paszena 4.
OrleHKa "3auTeHO-OT/IMYHO" BBICTABJISETCS, €C/TU TIO/TyUeHbl TPY PYOeXKHBIX aTTeCTalluy WK C/IaHbl TP TecTa
B OMIOC Moodle, a Takxe ciaHBI TeCTHI 10 BOTIPOCAaM I10 JIEKLIMOHHOMY KYPCY, UM BBITIO/THEHBI BCe
KOHTPOJbHBIE 3a[JaHNs U C/laHbl TECTHI I10 JIEKLMOHHOMY KypCy [0 16 HeZiesn ceMecTpa BK/IIOUHUTENIBHO.
OtleHKa "3auTeHO-XOPOILO" BHICTABIISIETCSI, €C/TH MOMy4YeHbl TPU PyOeXKHBIX aTTeCcTal[iy WK CAAHbI TPU TeCTa B
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OUOC Moodle, a Takxe c/IaHBI TECTHI 10 BOITPOCAM 10 JIEKLIUOHHOMY KYDCY, WX BBITIOJTHEHbI BCe
KOHTPOJIbHBIE 33/IaHUs U CZ,aHbl TeCThI 110 JIEKLIMOHHOMY Kypcy Ha 17 Hefiernie ceMectpa. OrjeHKa "3auTeHo-
Y/IOBIETBOPUTE/ILHO' BBICTAB/ISIETCS], €C/A TI0/Ty4YeHbI TPU PyOe)KHBIX aTTeCTalliH, UM CJJaHbl TP TecTa B
OUOC Moodle 1 caaHbl TeCThI IO BOIIPOCaM 10 J1eKLIMOHHOMY KYPCY, WM BbITIOJIHEHBI BCE KOHTPOJIbHbIE
3a[,aHUsl ¥ CLLaHbl TeCTHI 10 JIEKLJMOHHOMY KypCY BO BpeMsl CeCCUH.

JK3aMeH

OOyyarolLuiics IMeeT TPaBo Ha MO/yYeHHe MUHUMA/IbHOM MOJIOKHTETEHOM OLIEHKH MTPY YCI0BUX
YCITEIITHOTO MTPOXOXKAEHHSI TEKYIIIET0 KOHTPOJISI yCIieBaeMOCTH B (hOpMe IUarHOCTHUeCKOM paboThI B
COOTBeTCTBUU C TpadrKoM pa3zena 4.
OreHKa "yIOB/IETBOPUTEJILHO" CTABUTCS B OZHOM U3 C/IeAYIOLUX CIy4YaeB:
1) npy HaUUKU TPeX arTecTalul;
2) py Ha/M4UMK Tpex ciaHHbIX TectoB B DVIOC Moodle 1 75% BBITIO/IHEHHBIX 33[jaHUH 110 TIPaKTUYe CKUM
3aHSTUSIM U BBITIOJIHEHHOMY 3a/IaHUIO JIEKTOPa;
3) npu Ha;mnuuu 100% BBIMTOHEHHBIX 3a/laHui 10 MPaKTUUeCKUM 3aHITHSM U BBITIOJTHEHHOMY He MeHee, ueM
Ha 50%, 3a/jaHuIO JIeKTOpa.
Or1ieHKa "Xopol1o" cTaBUTCS, ecyiv BbiroHeHO 100% 3a/aHui 110 TPaKTHUYeCKUM 3aHSTUSIM 10 Hadasia
rocieiHeld yueOHOM HeZle/I B CeMeCTpe 1 BHITOJTHEHHOMY He MeHee, 4eM Ha 75%, 3a/JaHUI0 JIeKTopa.
OreHKa "OT/IMYHO" CTaBUTCS, ec/iv BoinosiHeHO 100% 3afaHuii 1o MpakKTUYeCKHUM 3aHSATHSM U
JIOTIOJTHHTE/TBHBIE 3a/IaHusI 110 TIPaKTUYe CKUM/IeKLIMOHHBIM 3aHSTUSAM [I0 Hadasia roc/aeHeli yueOHOM Heleu
B CeMeCTpe U BLITIOJITHEHHOMY He MeHee, ueM Ha 95%, 3a[jaH1I0 JIeKTopa.
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Bomnpocsl/
Pazpgen 1. dnemeHTBI 3alaHUs
1 1 |mMaTreMaTHuyecKoil IOTUKU U TeOPHH 3 3 2 1 0 10 | 10 |mo Temam
MHOXeCTB. BelljecTBeHHbIe UHC/Ia. I13,
Tect
Bornpocsl/
1 1 Pa3pen 2. ®yHKIUM OT OJHOU 8 6 4 2 7 5 5 3a/laHUA
BellleCTBEHHOH MepeMeHHOM. T10 TeMaM
13
Bomnpocsl/
1 1 Paspgen 3. Teopus npepesios. 30 | 18 10 8 12 5 5 3aJlaHus
HenpeproiBHbIe GyHKIHMN. 0 TeMaM
13
Bompocsl/
1 1 Paspgen 4. IlpousBoaubie u 67 | 41 18 23 26 5 5 3a/laHUs
auddepennmanb. 0 TeMaM
13
Bcero 3a 1 cemecTp 108 | 68 | 34 | 34 40 25 | 25
Bomnpocsl/
1 7 Pazpgen 5. Heonpe,qefeﬂﬂbm 44 | 24 8 16 20 10 10 3aJlaHus
UHTerpas 1 ero cBoMcrea. Marpunbl. 0 TeMaM
13
Bompocsl/
1 2 Paspen 6. OHPE{:'[EJIEHHBII/I MHTerpan. | 5, | o 8 14 12 5 g | 3adaHus
CucreMbl TUHEHHBIX YPaBHeHHUH. 0 TeMaM
I13
Bomnpocsl/
1 9 Paspen 7. KpuBosinHenHbIe 16 | 12 6 6 4 5 g | 3ajaHud
HHTerpasibl. 0 TeMaM
I3
Bormpocsl/
Pazpen 8. Paapl. AHaMTHUYeCKast 3aflaHus
1 2 50 | 44 | 12 32 6 5 5
reoMeTpusl. T0 TeMaM
I13
Bcero 3a 2 cemectp 144 | 102 | 34 68 42 25 25
Bomnpocsl/
2 3 Pa3zpen 9. @yHKIUHM HECKOIBKHX 28 | 18 | 10 8 10 10 | 10 | 3ananus
nepeMeHHbIX. 0 TeMaM
I3
Pazpen 10. JuddepenuuaibHbie B;;Hgg;]:/
2 | 3 |ypaBHenus. Cucremsl 60 | 30 | 18 | 12 | 30 | 10 | 10 Hoﬁ -
anddepeHnpaTbHBIX yPaBHEHHI. m
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Bomnpocsl/

Pazpgen 11. KpaTHble HHTErpasibl. 56 | 20 6 14 36 5 5 | 2aAaHdd
0 TeMaM
I13
Bcero 3a 3 cemecTp 144 | 68 | 34 | 34 76 | 25 | 25
Bomnpocsl/
Pazgen 12. Psaap1 @ypbe u uHTErpasi 40 | 20 | 10 10 20 10 | 10 | 3anaHnt
®dypre. I10 TeMaM
13
Bomnpocsl/
Paspen 13. OnepayyonHoe 3a/laHust
40 | 24 | 12 12 16 10 | 10
HCYNC/IeHHE, 0 TeMaM
I13
Bomnpocsl/
Paspen 14. T(:opml (l)yHK].[‘I:lI/I 64 | 24 | 12 12 40 5 g | 3adaHus
KOMII/IEKCHOH NepeMeHHOM. 10 TeMaM
I13
Bcero 3a 4 cemectp 144 | 68 | 34 34 76 25 | 25
Bcero mo gucCIUILUIHHE 540 | 306 | 136 | 170 | 234 | 100 | 100
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