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L. IEJ/IM OCBOEHWS TN CIIUTI/INHbBI

He/br0 0CBOEHUA AUCUNIUIUHEL SB/SeTCS POPMUPOBAHHE C/1eYIOLHUX KOMITeTEHLIUIA;

OINK-1 — cnocoben yunThiBaTh COBRpeMeHHbIE TeHAEHIU Pa3BUTUSE TeXHUKH W TEXHOJIOTMH B obnactu
TeXHOCEepHOH 6e30MacHOCTH, U3MEPUTENLHON U BLIYMCTHTETLHOM TEXHHUKH, HH(OPMALMOHHBIX TeXHO/IOTHI
NPy PelieHNH THNOBERIX 3afa4 B 00aCTM NPOMeCCHOHANLHON [eATeNbHOCTH, CBA3aHHOM C 3a1HUTOH
OKpy)Karoulek cpefpl M obecrieyeHreM 6e30HaCHOCTH YeiOBeKa

YK-1 — cnocoBHOCTb OCYILEeCTBAATL MOUCK, KPUTHYECKMIA aHain3 ¥ CHHTe3 HHGOPMaLUH, TIPUMEHSITh
CHUCTeMHBIH MOAX0[ A/Is PEIIeHHs! TIOCTAB/EHHBIX 3a/ad

POpMHPOBaHHIO KOMITETEHLIHH CITYKUT JOCTIKEHHE C/ie/YIONIUX Pe3y/iETaTos o6pasoBanis:
OIIK-1

3HAHUSL:

B 061acTH MaTeMaTHueCcKoro aHaau3a;

OCHOBHBIe TONOXeHWst Teopud (QyHKUuH OfHON IlepeMeHHOM: mpesieN, HeNpPepLIBHOCT,
AnbQepeHLMabHOe MCUNC/EHHe W ero TeOMEeTpUYECKHe NPUNGKeHus. OCHOBHbIE MONOKEHHS TEOPHH
MHTErPajbHOTO  MCUUCTCHUSt QYHKUMH OfHOH TIeDEMeHHOH: Heonpeje/éHHBIH, ONpeAe/]EHHBIH U
HeCOOCTBEHHBIA MHTeTpasibl, OCHOBHbIE TEOPEMBI MHTErpabHOTO HCUMC/ICHHS, IPHUIOKEHNS ONpefe/IéHHOro
viHTerpaja. OCHOBHBIE TIO/IOKEHHA TEOPUM UYKCIOBBIX, CTENEHHBIX ¥ (YHKLMOHAILHBIX PAZOB. OCHOBHBIE
TIONIOXKEHUST TEOPUM (YHKLMM HEeCKOJIbKMX TIepeMeHHbIX (TIpefiesi, HErpephIBHOCTh, AutdepeHLpanbpHoe
NCUUCTIEHHe W €ero reoMeTpPUYeCKHe TPW/IOKEHHs, HecOOCTBeHHble WHTErpasbi, IKCTPEMYMBI, 371€MeHThI
(byHKUMOHA/ILHOTO aHanM3a, KpaTHble MHTETpasibl); CKa/sipHbie ¥ BEKTOPHbIE MO/, JAudQepeHLMaNbHble U
BEKTODHbIE OIIEPAaTOPbl B BEKTODHOM aHa/M3e, WHTerpajbHble TeopeMbl. OCHOBHLIE TIO/IOKEHUsSS TEOPUU
KOMIUIEKCHBIX UdceNl U (QyHKUMH KOMIIIEKCHOH NepeMeHHOM (Ipeesi, HempepouiBHOCTh, AupdepeHnyaibHoe
MCUNCIEHHe, TeOMETPUYeCKMIA CMBICH, YC/IOBHMS aHalUTHYHOCTH, WHTErpajJbHOe HCUMC/IeHVe (QYHKLMH);
YUC/IOBLIE M CTelleHHble KOMILIEKCHBIE Dsifibl, 0COOble TOUKM (PYHKIMH KOMIUIEKCHOW MepeMeHHOM, BLIUETHI
(GyHKLME B 0COBBIX TOUKAX; METOAB! WCIIONL30BaHNS BLIUETOB JJisi BEIUHCIIEHHS KOHTYPHBIX KOMIJIEKCHBIX U
HeCOOCTBEHHBIX BeIlleCTBEHHbIX MHTErpasioB; IMOHATHE U METOAbl aHATUTHUECKOTO TNPOJO/DKEHUS (QYHKUIAU
KOMILJIEKCHOI INepeMeHHOH. OCHOBHbIE TIOJIOXKEHUSI TeOPHH OIepaljHOHHOr0 WCYHC/IeHUs], TPeACTaB/leH’e U
ucciefiopatue GyHKUUMH 1y OMOIM UHTerpana ®ypbe u psagos Pypoe.

B obnactr iuHelHOM anre6pbl:

MaTpULbL, OIpeJle/lTeNnd; MarpuuHas aireOpa; WCCAeAOBAaHME M DelIeHWe CUCTeM JIMHEHHBIX
anredparyecKUX ypaBHEHWH; JIMHEeHHble [POCTPAHCTBA, 0a3nc; eBK/IHM/OBBI MPOCTPAHCTBA, OPTOrOHANLHBIM
Gasuc; IMHeHHbIe OrepaTopbl, COOCTBEHHble 3HAYeHUWs U COOCTBeHHbIE BEKTOpbI ONEpaTopa; KBajpaTHuHble
(dopMBI, X TIpPUMEHeHKe A/ IPUBE/IEHNsT YPaBHEHMI KPUBbIX YU NTOBEPXHOCTEH K KAHOHUYECKOMY BUAY U JJIs
peleHus 3a4a4 Ha IKCTPEMYMbI (DYHKIMK HeCKO/ILKHUX NepeMeHHBIX.

B obnacTi aHanuTH4eCKON reOMeTpru:

BeKTOpHasi ajrebpa, mpeoOGpa3oBaHUe KOOPJMHAT; NpsAMble Ha TIOCKOCTH; IVIOCKOCTb W TIpsMast B
MPOCTPAHCTBE; KPUBbIE ¥ MOBEPXHOCTH BTOPOTO MOPS/KA; apaMeTprUueckoe 3a/jaHue IMHUM U NOBepXHOCTeH;
HOAPHAs CUCTeMa KOOpAMHAT Ha IUIOCKOCTH; LWIMHAPHYEeCKHe W chepuueckue CHCTeMbl KOODZHHAT B
TIPOCTPaHCTBe.

B obnacty Teopuu guddepeHIuanLHLIX ypaBHeHUH:

MOCTAHOBKA 3a/ia4, NPUBOASIMX K OOBIKHOBEHHBIM Au(@epeHLHanbHBIM YPaBHEHUAM U CHCTeMaMm
audpepeHIHaIbHBIX YPaBHEHHM; YCIOBUS CYLeCTBOBAHMA H €IMHCTBEHHOCTH pelleHMd 3ajaud Ko A/is
ofHOro audepeHLMasLHOrG YpaBHeHUss U cucteM AuddepeHLManbHbIX ypaBHEHUH; TeOMeTpUYeCcKUd U
usrueckuit cmbic AudepeHLHanEHOrO ypaBHeHHs U cucTeM AuddepeHLMalbHbIX YPaBHEHHH, HauaIbHbIX
yC/IOBHI M peleHuni JuddepeHianbHeIX YPaBHEHHH; HanGosee 4acTo BCTpevarolyecs AuggepeHipasbHbie
ypaBHeHMa (C pa3jesisIOLMMUCS TepeMeHHbIMY, OJHOPOJHbIe, JMHeHHble, B TOMHLIX [vtdepeHLnanax);
ypaBHEHHS BBLICIUMX TOpS/KOB, JONyCKAMoL{e [OHIKEHHWe TopsifKa; JuHelHble auddepeHnanbHble
ypaBHEeHHUs BBICUINX TIOPSAKOR, MOCTPOEHKE KX OOLIEro pelenys; Gu3uueckuii CMbIC/ PELeHHH 0HOPOAHOTO
¥ HeOAHOPOAHOro AupdepeHLMaIbHbIX YpPaBHEHHM C HOCTOSHHBIMM KodpduumeHntamu (cBoboaHble 1
BBIHY)K/IEHHBIE Kole6aHus); MOCTaHOBKA KPaeBbIX 3a/au, FPaHHYHBIX YCIOBUH; HATErpaibHOoe npeoGpasosanue
Jlanniaca, ero CBOWCTBA, OCHOBHBIE TEOPEMbl, NMPUMEHEHHE K DELIeHWIO JIMHeiHBIX JxddepeHHanbHbIX
ypaBHEeHUI U CUCTEM JIMHeHHBIX AubdepeHLMaNbHbIX ypaBHeHui. Cuctembl guddepeHiranbHbIX ypaBHEHHI
B KAHOHMUYECKOW U HOPMA/LHOU (opme, MaTpuuHasl 3anuch CUCTEMbI, CBSI3b CHCTeMbl p,mbqaepeﬂunamjnmx
ypaBHeHMI B HOPMaIbHOM (opMe ¢ ofHuM AubdepeHUHaNbHBIM yDaBHEHHEM — OI0 TODSiAKa; JHHEHHbIe
cucTeMbl  JubdepeHIMabHBIX  YPABHEHHH; OAHOPOAHbIE /MHEHHble CUCTeMbL; JIMHEHHOE MPOCTPAHCTBO
pelueHuii, QyHAaMeHTadbHas CHCTeMa pemleHMii Kak 0asuc MpOCTpaHCTRa peliieHui; MeTog Diinepa
T10CTpOEHHA OBIIEro pelueHds Mt OFHOPOAHOM cucTeMbl Au(depeHIanbHbIX yPaBHeHUH C [0 CTOSHHBIMH
K03 (HULeHTaMy; TeopeMa O CTPYKType OOUIerc pelleHdst JIVHEHHOH —HeOoJHOPOAHOK CHCTeMbI
IuddepeHIManbHbIX ypaBHEHUH, MeTOJ, BapHaliyl NMPOU3BOJIBHBIX MOCTOAHHBIX M METO HeOINpEeAeNECHHBIX
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KOI(QULHMEHTOB PellleHrst CUCTEM; YCTOMUMBOCTE peliieHus AubdepeHianbHOrO ypaBHeHNUs, ONpeeeHye 1
UCCeloBaHWe Ha YCTOHYMBOCTb TPHBHMAIBHONO DeLIeHUs] OJHOPOAHON CHCTEMBI, CBS3b C KODHAMH
XapaKTePUCTHYECKOTO YPaBHEHUS;;

YMeHust:

B 06nacTi MareMaTHueCKOTo aHa/IM3a;

TPOUSBOAUTL OlI€paliU HajJ MHOXECTBAMH; HAXQAMTh TOUHblE U BepXHUe M HIKHHE T[PaHMLbI
OPPaHMUEHHBIX MHOXXECTB; BBIUMC/IATE Npeje/ibl PYHKLMIA U N0C/iefj0BaTe/IbHOCTeH; BHIYUC/ATh NPOM3BOAHBIE
¥ Auddepenipansl mo6oro ropsagka (QYHKUME, 3afaHHBIX SBHO, HEABHO M rnapaMeTpU4ecKd; HaxoAWTh
ypaBHEHMs! KacaTe/IbHbIX M HOpPMasel K NJIOCKUM KPHBBLIM; NPOBOJMUTE [OHOE UCC/Ie0BaHHE U TIOCTPOEHHEe
rpadukoB QyHKUMII OAHON IepeMeHHOMN; IOIyyaTh pa3/OYKeHHs ¢ynxkimii o dopmyne Teiinopa wu
WCTO/b30BaTh MX [/151 NPUO/IMXKEHHBIX BBIUMC/IEHHU; pelliaTh 33/a4¥ Ha SKCTPEeMYM (YHKLMI, BBIUHC/STE
HeONpe/e/IeHHble ¥ Onpefle/IéHHble MHTerpanbl (GYHKUMH OJHOW MEPEMEHHOR; BBLIUMCAATH AMMHBI YT,
TIOINa/H T/IOCKHX ob/acTeld, 0GbEMBI M NIOBEPXHOCTH Te/l BPALEHHS C [IOMOILBIO OTIPE/ieIHHOr0 MHTErpasa;
UCCIe/10BaTk HA CXOAUMOCTb W BBIUNC/AATH HeCOOCTBeHHBIE MHTErpasibl MEpBOro ¥ BTOPOTO POJA; HAXOAUTH
Maccy, CTaTHYeCKHe MOMEHTBI, KOODAMHATHI L|eHTPa MAacC IVIOCKHX (HUIyp; MCCAefoBaTh Ha CXOAUMOCTb
UMCIOBBIE PSIBI, HAXOAMTh 00/ACTHM CXOAMMOCTH (YHKLMOHA/BHBIX DS/IOB; TIPOU3BOAMTL apUPMETHUYECKHe
onepauuy Haj CXOASIUMMCA PSJaMH, a Takxe AuepeHINPOBaHHE H MHTETPUPOBaHHe CTENEHHbIX PHJOB;
TIPOBOJMTL  pas/iokeHuWe (YHKLUUHA B CTeleHHble psfbl, HCIIO/Ib30BaTh IIO/YUYEHHBIE DAa3/IOKeHUs AJs
MPUG/IFOKEHHBIX BBIYAC/ICHUI 3HaueHUH QYHKIMH, e NPOU3BOAHBIX M UHTerpajioB; HAXOAWTh CYMMBI PSOB;
BBIYMC/IATE TIPeAe/ibl (DyHKUMH HEeCKOJIBKUX IIepeMEHHBIX; BBIUHC/IATH MPOM3BOAHBIE M JuddepeHLMab]
moGoro nopsjka GyHKLHI, 3a/JaHHBIX SIBHO, HESIBHO U [TaPaMeTPUYECKH; HAXOUTh YPaBHEHUS KaCaTe/bHbIX U
HOPMAaJIbHBIX TUIOCKOCTeH K TMPOCTPAHCTBEHHBIM KDMBBIM, KaCaTeJbHbIX IUIOCKOCTeH U HOpManeil K
[IOBEPXHOCTAM; TMOydyark pasiokeHus GyHkuuid 1o dQopmyne Telinopa W UCMNONL30BaTH MX ISt
npUOIKEHHBIX BBIUMC/IEHHH; pellaTh 3a/,aui Ha 9KCTPEMYM W Ha YC/IOBHBIM 9KCTPeMyM (yHKLIMM HeCKOMTbKHX
NepeMeHHBIX; BEIUUCASTEL KPaTHbIE 1 IOBEePXHOCTHLIE HHTETrpasibl; IPOU3BOAUTL ONEPAL[MH Haji KOMILIEKCHBIMU
4uC/IaMH, MCIIO/L3ysl pasiuuHble (OPMBI MX 3alMCH W EeOMETPUYECKYH) HHTEpIIPETALMIO; BLIYAC/ATH
OCHOBHBI€ 9/IeMeHTapHble (PYHKIUY KOMIVIEKCHOTO TIePEMEHHOTO, PellaTh ypaBHeHHUs; HCCIeA0BaTh (DYHKLIHUIO
Ha aHa/UTMUYHOCTh, BLIUMC/ATH €& MPOWU3BOAHYIO, BOCCTAHAB/IMBATL AHANUTHYECKYH OQYHKLHIO 10 ed
BEIeCTBEHHOH WM MHMMOH YacTH; HaxXOZuTh 00pasbl Touek, JMHHWM, o0iacTedl Nnpu Ux 0TOOPaXKeHHH C
NIOMOLIBIO AHANIMTHUYECKOH (YHKLMM, ONpeessTh KOH(QOPMHOCTh OTOODa)KeHHS; BBIUMC/IATE KOHTYPHbIE
UHTerpaabl oT (YHKLMH KOMIIJIEKCHOTO NepeMeHHOro, UCIo/b3ya TeopeMbl Ko, WHTerpaabHylo Gopmymny
Koum, dopmyny HbrotoHa-JIeiOHMIA; HCCie0BaTh CXOAUMOCTb KOMIUIEKCHBIX YHCIOBBIX PSIJOB, HAXOAUTH
obsacTi CXOAWMOCTH CTereHHbIX PSAAOB; TMojydaTth pasiokeHue GyHKUuM B psazabl Teiinopa wmu JlopaHa;
HAXOAUTh Y HCC/IeAORATHE OCOOBIe TOUKM (YHKIUH, BBIYACAATE BBIYETHI (YHKUMU B OCOOBIX TOUKAX;
WCII0/Ib30BaTh BbIUETHI J/I1 BHIYUC/IEHHUS KOHTYPHBIX KOMIUIEKCHBIX MHTErpasioB; BbIUMC/ATH BellleCTBEHHbI®
TPUIOHOMETPHUYECKHE ¥ HeCOOCTBeHHbIE HHTErPasIbl C TOMOLIBIO BRIYETOB; IIPOBOJUTE Pa3/oKeHue (yHKIHH B
pag Pypbe, HAXOAWUTb CYMMBI PsZIOB; MPUMeHATE rpeofpa3oBanue Jlaraca K pellleHHr0 TUHEHHBIX CUCTeM C
TIOCTOAHHBIMH KO3 pULIHeHTaMU.

B o6uiacty iHeHHo#H anre6pel:

BLIYMC/IATL OMpPee/IUTe/IM; POU3BOAUTL Orepaluy Haj MaTprliaMu; HaXoAuTh 06paTHyI0 Marpuily,
paHr Marpulbl; peliaTh MaTpPUUHble YDaBHEHUs; TMPOBOAUTL UCC/IeAOBaHHME CUCTEMbI JIMHEHHBIX
aareGpanueCcKUX ypaBHeHWH Ha COBMECTHOCTD C TOMOLIBI0 TeopeMbl KpoHekepa-Kaneu; HaXOUTh pelieHHe
KBaJ[paTHOM HeoJHODPOAHON CUCTEeMBI anrebpanuecKux JIMHeHHbIX ypaBHeHMH C roMouipto Gopmyn Kpamepa;
peluarh HEOAHOPOAHBIE ajre0paHyecKue CUCTEMBl JIMHeMHBLIX ypaBHeHMH MeTtofnoM [aycca; HaxoauTb
QyH/aMEHTA/ILHYH0 CUCTEMY PelleHHi 0AHOPOAHOM CHCTeMBI anrefpanuecKiX TMHEAHBIX yPaBHeHUH,

B o6sacTy aHa/IUTHYECKOM reOMeTPHH:

TIPOM3BOAUTL ONEpaijiy HajJi TeOMETPMUYECKMMM BEeKTOpaMM: JIMHeWHbIe OfiepalliM, CKaJIsIPHOe,
BEKTOPHOE, CMEIIaHHOE, JBOMHOe BEKTOPHOE YMHO)KEHUE; BBISCHATH TeOMETPUYECKUH CMbIC ypaBHeHHi Ha
MVIOCKOCTH U B MPOCTPAHCTBE; CTPOMTH KPUBbIE M TIOBEPXHOCTH BTOPOrO MOPAJKA, MapaMeTpHUecky 3a/jaHHbIe
JIMHUM W TIOBEPXHOCTH, KPHBBIE B MOJISIPHOM CUCTeMe KOOPAUHAT.

B o6aacty Teopuu updepeHMa bHbIX YPaBHEHUH:

HaxXOJHUTh 0bliee U YacTHOe pelueHus g PepeHLHanpHOr0 ypaBHeHHs | cucTeM AuddepeHLanbHbIX
yPaBHEHMIl; HaXOAUTh OCOGBIE TOUKM M OCOGBIe peIleHHs; MOHMXKaTh TNOPANOK AuddepeHHaNTbHOTo
ypaBHEHUs; CTPOUThL O6Ilee pellleHHe JMHEHHOTO OJIHOPOJAHOTO AMQQEPeHIMaNbHOTO YPaBHEHHS U CUCTeM
JUHEIHBIX OJHOPOJHBIX Au(depeHUHanbHbIX ypaBHEHMH; TMPUMEHATh METOJ BapHaluM INPOM3BOJILHBIX
NOCTOSIHHBIX ¥ MeTO[ TMoAGOopa UACTHBIX PelIeHW AMs TMHeHHBIX HeOJHOPOIHBIX AvbdepeHIanbHbIX
ypaBHEHWH;

HABbBIKU:

OBJiafieTb OCHOBHBIMM MaTeMaTMueckKuMH (HOpMy/naMy, MeToJlaMM W CrocoGami MX INpUMeHeHUs 1/
pellleHys 3a/jad eCTeCTBEHHOHAYUHLIX M TeXHHYeCKUX JUCLMIUIMH, a TaKXe 3ajjad, COCTaB/AIOLIMX OCHOBY
UIDKEHEPHO-KOHCTPYKTOPCKOH NPAKTHKH.

YK-1
3HAHUA:



Heo6xo41M0 3HaTh OCHOBbI, OCHOBHBIE MPHHLUIILI, BBOJHBIE MOACKEHUS] MATeMaTHYeCcKOro AHajIu3a,
MAHEeAHOW anreGpbl, aHANMTUYECKOM TeoMeTpuH M Teopun AuddepeHUManbHBIX  ypaBHeHHH. 3HaTh
(QyHIaMeHTaNbHbIe TIOHATHA MaTeMaTUYeckoro aHaiusa (QYHKUHMS, NOCeOBaTeNbHOCTL U DAA, Tpejensl,
HEMNpepLIBHOCTb, MPOMU3BOAHbIE U AuddepeHlrabl, UHTErPabl), 4 TAKKe OCHOBHLIE CBOWCTBA TPE/EJIOB,
HerlpepbLIBHBIX PYHKLUH, AU epeRLMpyeMbIX GYHKIHHA, DAAOB U HHTETPAJIOR;

YMeHus:

HaxofuTh W HCIONL30Barh, CIIPaBOYHYIO JMTepaTypy H 0asbl JIaHHBIX TI0 BBICLIEH MareMaTuke,
HAxXOJUTb TUIUUHBIE TIpeAesbl, HPOM3BOAHbIE U WHTErpasbl; MCCAe0BaTh MnoBejeHde QYHKUHMH ¢ NOMOLIBI0
MPOU3BOJHEIX; HCC/IEJ0BATH CXOAMMOCTSE PSIIOB ¥ MIHTErPajloB;

HABbIKU:

OBrajieTb OCHOBHBIMKM MaTeMaTh4eckumu (HOpMysaMu, METOZaMU B CriocobamMe MX MPUMEHEeHUs! A1
pellleHHs 3aJad eCTeCTBeHHOHAYUHBIX Y TeXHUUECKUX AWCLUIVIMH, a TakKe 3afad, COCTaBISIOUMX OCHOBY
WHXXEeHEPHO-KOHCTPYKTOPCKOH NPaKTUKH.



2. MECTO JUCHHATI/INHBI B CTPYKTYPE OOII BO

Aucouruinia BBICIIIAST MATEMATHUKA sensieTcs ZUCLMIVIMHOMN 00a3aTe/IbHOM yacTH 61o0Ka 1
nporpamMMs! NOAroTOBKH No HarpasieHuto 20.03.01 Texnocgepran GesonacHocmb.

CopepxaHue AUCLMIUIMHEI SIB/ISIETCS JIOTUYECKUM TNPOAO/DKEHHEM COZepiKaHHs IIKOJIbHBIX KYPCOB U
CAYXXUT OCHOBOH 11 ocBoenust guciuiuyinid: MATEMATUYECKHWUE METO/Ibl B D KOHOMUKE 1
YITIPABJIEHH, JDKOHOMHUKA

TpeboBaHMA K YPOBHIO TOATOTOBKM OOYUalOLIMXCS U NpeABapUTesIbHbIe KOMIETEHL[UH Oripefie/ieHbl
de/iepa/ibHBIM FOCYJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHApTOM CpefHero obijero obpazoBanusl.



3. CTPYKTYPA 1 COJEP)KAHME JUCLUTI/INHBI

3.1. Copepxanue (AUAAKTHKA) AHCLHIUTHHD]

Ob1mjast TPY0eMKOCTb AUCLMITIMHBI COCTaBAseT 15 3.e., 540 4,

KYPC

CEMECTP

HanmMenopanue pasjesior i AMAAKTHYECKHX eQUHHIL

BCETO

AyAuTOPHBIE 3aHTHA
B KOHTaKTHOIT opme

BCEro
Jlexuyun
MpakTHueckue
IAHATHA

CamocTonTe/1bHAA
pabora crypenTos

Dopmipyemast
Komnerenyus, %

OXIK-1

YK-1

Pazien 1. dneMeHTE MaTeMaTHUECKOH JICTHKY H TEOPHH MHQMKECTE,
BewecTsennnle uncaa. MaremMarnieckas JOrMKa: BLICKa3bIBaHUe, IPEAUKAT,
MHOKECTBO HCTHHHOCTH NPEAUKATA, TOXAECTBO, N0ruecKiue OnepauHy,
C1eA0BAHNE, PABHOCHIBHOCTS, KBAHTOP BCROGLIHOCTH, KBAHTOP CyLUECTBOBAHMA,
KOHTPIpuMeED, GopMy/ia afreGpy! HOMHKH, TABTO/IOTHA, 0606ILIEHNS 3aKOHOB e
Moprana, AOCTaTOUHOE YCNOBHE, HEOBXOAMMOE YCI0BHE, HeobXoauMoe 1
AOCTATOYHOE yC/IOBHE, TEOPEMa, JIeMMA, CIEJCTBHE, ONpPeeeHue, B3AUMHO
06paTHyie ¥ B3aMMHO NPOTUBOIIO/IOKHLIE TEOPEMBI, METOJ, MaTeMaTHYeCKOMH

vHAY kUK. Hatypanbnble, eiibie, paLioHa/IbHble YKC/Ia. BewjecTREHHbIE YU H
WX OCHOBHbIE CBOficTBa. TIpeacTaBieHne 4eliCTBUTENLHOTO YAC/Aa B BUAE
Beckoneunoi AecaTaunol Apo6u. Teopia MHOKECTE: MHOXECTRO, PaBHbLIe
MHOKeCTBA, NOAMHOKECTEa, OCHOBHbIE OTIEpali HaJl MHOXKeCTBaMH, AHarpaMMbl
Diinepa-BenHa, 1eKapToBo NPOU3BEALHIE, KOHEUHOR, CUBTHOE H HeCYETHOE
MHOXKECTBO, YIIODA/I0UeHHBIe MHOXKeCTRA, UNC/IOBbIE MHONECTBA: OKPECTHOCTH,
MIPOMEXXYTKH, OTKPBITLIE H 3AMKHYThie MHOXECTBA, IPeAESLHBIE H U30NUPOBAHHbIE
TOUKH, MHHUMA/TbHEINA 1 MAKCHMa/bHBLH 31EMeRT, TOUHbIe HYKHSIS 1 BEPXHAA TPakn,

27

25

Paapen 2, @yuxuun or ogHoli BelleCTBeHHOI MepeMeHHoi. 1. Nonatie
otobparkenus. DYHKUMY 0T ofHol BelleCTBeHHON TlepeMeHHOI: OnpegeneHye,
ob/1acTh 3nauenyi u obnacTs onpeaenenys GyHkumK, 06pas 1 npoodpas Touku 1
MHOAKECTB, CI0KHAR GYHKUMA, rpaduk Gyuxuuy, wsobparkerne rpapuka pyHKyud.
PaseHcTBO byHKUMI, Nnepuojuteckie GyRKUMHA, YTHAS ¥ HeusTHas PyHKUMR,
obparHas GyHKUKA, OrPAHHYEHHAS M HEOrPAHMUEHHAR QYHKLYN, MOHOTOHNbIE
thyHkuuy, 3remeHTapHbIe GYHKIHM W MX rpaduiky. 2. Crocobnt sagauma GyHkumm:
HesBHbI, napameTpyyeckuil. [lo/spHas CMCTeMa KOOPAHHAT K NIOCTPOCHUS
rpagHKoB B Hell.
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Pazgen 3. Teopusa npepenos, Henpepoisabie dyaxiuuu. 1. Wicnosue
HOC/Ie/0BATeIEHOCTH: CTI0COD 3aaHus, BoIpacTaiolve 1 yorieatomve,
orpaHnyeHHEle NocaeA0BaTeNsHOCTH. [Ipesen nocnesoBarensHOCTY,
HOC/Ie0BATENLHOCTH, CXoAALHeCH K GeckoHeuHoCTH. Teopema Bonbuado-
Beliepurrpacca, GynaamMeHTabHble NOCNEJ0BaTeNLHOCTH, Kprrepui Kown,
TpocTeliuve CBOACTBa CXOASIIMXCH nocnefioBaTensHocTel. 2. TTpegen QyHKUW:
JIBA ONpe/le/IeHNs W UX PABHOCH/IBHOCT, pejes] (JYHKLHK Ha 0eCKOHeUHOCTH.
EAnHCTBEHHOCTD Pejena, TeopeMbl O fpefieslaX CYMMBL, Pa3HOCTH, NPOMIBeJeHUs U
YACTHOIO ABYX (YHKLMH, TeOpeMa o npegene CAokHOH (yHKLMH, TeOpeMbl
cpaeHeHHs. Teopema o OCTOAHCTBe 3HaKa. OFHOCTOPOHHMe Npefesl. 3.
3ameuarenkHele ipesiensl, BeckoHeuHo Manbte i 6eCKOHEUHO GO/TbLIMe DYHKLMH:
cpasHenne BeckoHeuHO HO/bLWKX Y GeCKOHeUHO ManbIX QyHKUHI
(2KBMBaNEHTHOCTb, CUMBOJILI 0, O, NOpAOK ManocTu GyHkuuu). 4. Packpbltie
neonpejgenéunocrell. Teopema 0 3amene HeckoneuHo MasbIx GyHKLmil Ha
3KBUBAJIEHTHDIE /I NPOM3BEAEHHS N OTHOMeHHs QyHKLuUi. Onpegenenne
noKasarenLHol ¥ crenelHoil dyrkumn. 5. Onpegenente HenpepsBHOCTH GYHKIHH
B TOUKE U HA MHOXXECTER, THOBI Pa3pbiBoB. TeOpemsl 0 HENPEPEIBHOCTH CYMMBI,
PasHOCTH, NPOK3BRACHYS M YACTHOTD HENPEPLIBHEIX (hyHKLMA, Teopema o
HETIPePLIBHOCTH KOMIO3MLUN HenipephiBHbiX hyHKUni (paBuio 3ameHs!
[ePEeMEHHOM [1DU BLIUKCACHUY IPEARA0B, CABACTBHE O HENPEPLIBHOCTH ByHKLMK,
33aHHON napameTpuueckiM ofpazonm). 6. CeoHCTBa PyHKuMil, HenpepsiBHLIX B
TOUKe: OFPAHHUYEHHOCTh, COXPaHeHne 3Haka. CaolicTea byHKUUH, HenpepuiBnbIx Ha
oTpeaKe: TeopeMbl BellepiTpacca, TeopeMa 0 MPOMEXYTOUHOM 3HAUCHUH, O
MHOXECTBE 3HAYEHHH, Teopema 06 o6paTHON QYHKUMK, DAeMeHTapHbie GYHKINN 1
VX HENpepLIBHOCTS,
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Pa3pen 4. YIpoussoausie u audidiepennpanst. 1. Onpesenene npousBoAHONR,
JieBast U NpaBas MPOU3BOJAHDIE, TeopeMa 0 HerpephiBROCTH AuGideperiupyeMoit
DYHKUKHA, MeXaHHueCKuH 1 reoMeTPHYUECKHIH CMBIC/ NIPOM3BOAHOM, KacaTenLHas v
HOPMab K PaduKy PyHKLUMH, IPOM3BOAHbIC OCHOBHBIX 3/1eMEHTADHbIX (yHKIME.
Teopemsl 0 AuddepeHLHPYeMOCTH CYMMBI, PA3HOCTH, MPOU3REACHHA ¥ YaCTHOTO
AByxX muddepeHupyeMbIX (yHKUKI, POM3BOAHAS CIOXKHOH QyHKUMH,
naudepeHuppoBaye o6patHOI GYHKLMH M PyHKUH, 334aHHBIX NapaMeTpUIeCcKuM
crocobom unn nessro. Juddeperupan GpyHKLKM, ero OCHOBHbIE CBOHCTBA,
HHBapHaHTHOCTb (POPMBI NtepBOFo Juddeperipana. 2. TeomeTprueckmii cMbica
auddepenyuana. Ero HCnob30BaHHe As NPHGMKEHHOTO BLIMUC/ICHHS 3HAYEHNH
bynxuun. 3. TipoussogHsle U AnddepeHLiHabl BBICIUAX MOPSAKOB. Teopems!
®epwma, Ponns, Jlarpaxa, Kowd u ux npumerenye. [1pasnso Jlonurans. 4.
Dopmyna Telnopa Ans MHorouseHa, Gopmyna Teliopa ¢ OCTaTOUHbBIM UIEHOM B
thopme Tleano v B fopme Jarparxa. PaznokeHHe OCHOBHBIX 3/1€MEHTAPHBIX
dysxipii no dopmynam Teiiiopa u Maknopena, Tipumenerue popMyas! Tefinopa
A npUGIDKEHHBIX BLMICACHIHA. 5. Viceneaoranne audipepenypyemeix GyHKuui:
YC/IOBYA MOHOTOHHOCTH yHKIWM; SKCTPeMyMb! yHKIHY, Heobxognumoe 1
NOCTATOUHBLE YC/IOBUS; OTHICKAHUIE HAUGO/LLLIETO 1 HAUMEHBINErO SHaueH
yHKUMK; MCCIef0BARNE BBIMYKNOCTA GYHKUNE, TOUKMA ieperuba; ackMIToTe!
(yHKupil. 6. MCno/b30BaHute PACCMOTPEHHBIX MAaTeMATHUECKUX METOAOB B
MPaKTHYECKO# 1eATe/IbHOCTH.
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Paspen 5. Heoupeaeaénubiit HuTerpa i ero ceoitcrsa. Marpuus. 1.
TeprooGpastiasi, HEOTIPEEAEHHNII URTETPA/ 1 ero OCHOBHLIE CBOHCTBA, Taﬁimua
MHTErPAJIOB, MHTErPMPOBAHYE 10 YACTAM M C TIOMOLIBIO 3aMeHbl IEpeMeHHOH.
Muorounent: ¥ paijponanbivie Apoou. Teopembt Taycca v Besy, pasnoxkexne
MHOTOUAGHA C AEHCTBHTENBHLIMY KO3hMMLMERTaMI HA JHElHBIE 1 KBAAPATHYHbLIE
MHOXUTENH, PAUHOHALHEIe Apoby, paznioKene NpasiibHol paLponansion Apotu
Ha npocTeitiuye. MHTerpuposaiie PALHOHAMBHBIX 4pobeil 1 HEKOTOPbIX

8
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MPPAUHOHATIBLHBIX ¥ TPAHCLEHACHTHBIX QYHKLMIA, IpuMepn! HeBepyLuuXCs
VHTErpasioB. 2. ABCTpakTHOe uHelHOe POCTPAHCIBO. AKCHOMBI H OCHORHBIE
CNeACTBHs 13 HHX. [TpuMepbl KOHKPETHBIX JIMHEeHHBIX TIPOCTPAHCTB:
apH(METHYECKHE BEKTOPBI, (IYHKLMY, FIONMHOMBL K T. 4. Juneiinas sasncumocts u
HE3ABUCUMOCTH CUCTeM BEKTOPOB. Basuc 1 PA3MEPHOCTS IMHERHOTO NPOCTPAHCTRA.
Marpuue: 1 onepauny Hag Matpuyami. OCHOBHbIE BUB! MATPUL. Onpegenutenn
MaTpry, OCHOBHbIC TEOPEMbI ¥ CBOICTBA ONpefenuTeNel.

Paspen 6. Onpepenénupiii unTerpas, CHCTEMbI AUHEHHBLIX ypaBHeuui, |.
OrpeienéHHBIA HATErPal M ero CBONCTBA. 3a/1aul, IPUBOASIIME K TOHATHIO
Ofpe/ie/IEHHOr0 HHTerpana. OnpeAenéHHbIi MHTETpa/ ¥ ero CBOMCTEA.
Onpe/ieI8HHEIH HHTETPaJT C IEPEMENHBIM BEPXHHMM Npeseliom. Teopema Bappoy.
DGopmyna Hutorona-NeitbHuua. VIHTerpupoBaHue 1o 4acTam 1 3ameHoii
nepeMerHoN B onpe/ieIEHHOM UHTerpajte. Kiiacch! hyHKUHMIA, HHTErPUDYEMBIX (10
Pumaty. Teopemsl 0 cpegtem. [Ipunoxerns ONpeAe/IHHOTO MHTerpaia
(BoIyHCNIEHME TUIOLUANEH, JUIMH YT, 06REMOB TeNl W 1ip.). HecoGeTaennbie MHTerpasbl
¢ GeCKOHEUHBIMH NPEAENAMHU 1 OT HeOrPAHHUCHHBIX (PYHKLMH, HX OCHOBHBIE
ceoticTea. [puInaky cpapHents NPy UCCNEA0BAHMN CXOARMOCTH HECOBCTBEHHBIX
HHTerpanos. AGCOMOTHaA CXOAMMOCTE. BopMy/a HutoToHa-/Telt6runa s
HecoBCTBeNNbIX HHTErPa/oB. IIOHATHE IABHOrO 3HAUEHKA HecOBCTBeHHOro
uyrerpana. lamma-dynxuus. 2. Teopema Kpamepa, Pelienre TuHeHHbIX CHCTEM W
MAaTpUYHbIX ypaBHeHHil ¢ noMolysio 06paTHol MaTpHLL! K o opmyam Kpamepa.
Panr Matpuer. Teopema o GasvcHOM MUHOpe. 3jieMenTaphnie npeoSpasoBanms
MAaTPHL K CUCTeM TuHelHBIX ypapHeHuid. Metog aycca. Teopema Kponekepa —
Kanenam u ocuoBHBIe creacTBya M3 Hel,
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Paspen 7. KpusonHeiinbie HHTerpasl, 1. Bekrop-dynkuua ckansproroe
aprymenra. Kpusbie B peasibHOM NPOCTPAHCTBE M HA IIOCKOCTH. [liHa KPUBOH B
peanbHOM MPOCTPAHCTBE K HA NAOCKOCTH. KacaTenbHbiil BEKTOP KPYBOA.
Kacarenbhas 1 HopMabHas II0CKOCTb KPHBOHA. Peryiiaprast kpusas. HaTypaisHuii
NapameTp W HaTypanbHOe YpaBHeHHe KpHBOH. KpHBn3Ha kpueoil. CraapHoe none.
KpuBonHHelHbIH HHTerPas NepBoro Poja H ero PU3MYECKds HHTepPHpPeTaLys.
BekropHoe nose. Opnentiposannas kpueas. KpusonuHedisbiii nuterpan BToporo
POAA H ero puaNdeckuii cMBIC/L. 2. [eOMETPHUeCKHE BEKTOPbI ¥ MX GCHOBHbIE
cBoiicTsa, [lexapToBel KOOPAWHATL! BEKTOPOB H TOueK. CKaAspHOe POM3BejeHHe
TeOMeTPUYecKrX BeKTOPOB. BEXKTOPHOE ¥ CMEIAHHOe NPON3BEAEHUE, UX OCHOBHbIE
cBoHcTRa.
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Paspen 8. Paabl. AHa/IuTHYecKas reoMerpua. 1. Onpeje/ieHye yucioBoro psaga.
Boluncrienyie CyMMbl PAAA TI0 OTipefieneninio. Pag reometpruueckol rporpeccun,
Teopema 0 CXOAMMOCTH THHETiHON KOMBMHALIN CXOASILHXCSL PAAOB Y TEOPEMA O
CXOAUMOCTH PS/Id C OTPAHUYEHHBLIMA YaCTUUHBIMU CyMMaMmu. Kpurepuii Koum
CXOAMMOCTH pAja. HeoBxoanmbiil npuaHak cxegumoct. apmonnueckuit pag.
ABCOMOTHASA U YCNOBHAsA CXOAMMOCTh. Teopema o CxoAUMoCTH a6Co/F0THO
cxogsuerocs psga. Hpusnakn cpasrenns. [pusnax Janambepa. PagukanbHeii
npu3Rak Ko, WHTerpansueiii npushnax. OGoBEHHBIN rapMOHUYeCKMi pajL,
3Haxouepejyrolurecs pagel. Teopema JlefiGHuna. Teopema Pumana.
TTepecTaHOBOUHOE CBOMCTRBO aBCOMOTHO CXOAMIUXCH PAioB. PYHKUMOHANBHbIE
TIOC/IeAOBATENLHOCTH W Psifibl. IX cXxoauMocTb. PaBHOMEpHAs CXOAUMOCT.
Kpwurepuit Kouwn papHOMepHOH cxoAuMocTs. MaxopaHTHBIN IpH3HaK
Beliepiurpacca. Teopemel: 0 npegesie CyMMbl, O HElTPEPLIBHOCTH CYMMBbI, O
AxdipepeHMPOBEHIY U HHTETDUDPOBAHIU CyMMbL. CreneHHbIe psiisl. Teopema
Afens. Pagiyc ¥ MHTepRAs CX0ANMOCTY. CBOMCTBA CTENeHHbIX PAAOB. Psgb
Teitnopa u Maxknopena. Kpurtepuii #1 npistax cxogumocTs prija Tefiniopa.
Pa3noxenns 0CHOBHBIX (yHKLMH, [TPHGAIKEHHDBIC BBIUKC/IEHNS C TOMOLBIO PSAOB.
2. Tipamas AMHUA HA [VIOCKOCTH. Pasnyunsie GopMb! ypasHeHuii npamoi, yroa
MEXY JIByMS MPAMbIMU, KpHBLIe BTOPOro NopsaaKka Ha MIockocTH. Tlpsamasn 1
MJIOCKOCTh B NPOCTPAHCTBE, Pa3anyHbie POpMbI MX ypaBHeHHH. YIIbl MEXAY
NPAMBIMH, IVIOCKOCTAMY, MPAMON W [I0CKOCTLIC, [TOHATHE O FUIePRACCKOCTH.
T10RepXHOCTH BTOPOro NOpSiKa.
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Bcero 3a 2 cemecTp
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Pazgen 9. OyHKIHU HECKOIBKUX NepeMenunix, O6/acTy onpejenenys u
3HaueHNH (PYHKIMH HECKOTBKHX NTepeMeHHBIX: OTKDhIThIE, 3aMKHYTHIE,
orpanuiennbie, mineiiHo CBA3HbIE, BHNyKAble. Tipejes U HENPePLIBHOCT PyHKIIHH.
YacrHble npouasogHble. [nhdepeHyyan GyHKUUE H eT0 PUMeHeHHs.
WVHBApHAHTHOCTH (opMbI NONTHOTO Aupepernana. KacarenbHas NAOCKOCTb K
HOpMaJlb K 1oBepxHoCTH. TIpousBogHast o Hanpas/enuio, rpajHent. [lpoussojHsie
u gudipeperLpantt BeiciMx nopsaxkos. dopmyna Telinopa. OCHOBHbIE TeOpeMal O
HeABHBIX GyHKUMAX. Hensible GYHKIHH, UX CYUecTBOBANNE ¥
Anpdeperumposanme. Judeperyupyenmble 0TOOpaKeHUs U UX AKoBUaHBI. YCIOBUS
HE3aBUCUMOCTH CHCTEMBI (DyRKLWMIA. Teopema 06 oBparHom oTobpaxeHuy.
IKCTpeMyMbl (PyHKLHI HeCKONBKUX repeMenHblx. HeoBxoaumble 1 j0CTaTOUHbIE
YC/IOBUS SKCTpeMyMa. YC/I0BHBIH 3KCTpeMyM, MeTol MHOKUTe1ell Jlarpamxa.
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Pazpen 16. Juddepennuansnnie yp Cucrempl auddep JILHBIX
ypaBHeHHH. Pu3HYecKHe U MPAKTHYECKKE 33Jaui, NPUBOAALLHKE K
AndieperMansHbIM ypaBHEHHAM. YpaBHeHH s NepPBoro rnopajxa. 3ajaua Ko,
TeopeMa CyLIeCTBOBAHMA H eMHCTBEHHOCTY perierus 3aaaun Koum. Ocobrie
petieHyst ypaBHeHUH, OCHOBHBI@ K/1aCChl yPaBHEHUH, UHTErpUpyeMsle B
KBaJIPaTypax: C pasfeNstoUiMMICH ePEMRHHAIME, C OHOPOAHOW NPABOH YACTHIO,
JMHelHble, B TONHBIX Auddeperuuanax. Merois! peleHnst THHeRHBIX ypaBHeHNH.
Ypasretus Beprysiny, Jlarpatxka n Knepo. [nddepenipanbhbie ypasuens
BLICLLIMX T1OPAAKOB. 3aziaya KoM, YpaBHeHus, JoNnyCcKalole MOHHXeHe NopaiKa.
Jluneiinsle gudihepernyanbHbie ypasHerus. Onpegenntess BpoHCKoro U ero
ceolictea. @ynaamenTansHas cicreMa pelnenii. O6liee pellienyie OfHOPOAHOTO U
HeOAHOPOAHOro ypaBHeHuil, MeToa Jlarpaxa BapHaLMM OCTOAHHbIX. JInHeHbIe
Audepenuranbible YpasHeHUs C TOCTORHHBIMY KoddidulenTamu. YpasHenus ¢
Npagoii uacTbio cTieyHanbHoro Buja. Hopvasibhas cuctema AudidepeniiHanbHbix
ypagHeHnit. Bekropnan 3anuce. 3agaua Kou. Teopema CyLLecTBOBaHUA H
€MHCTEERHOCTH pellienns 3aau Koy, CucTeMbl IMHEHHbIX AuddepermabHbIX
YPABHEHHH € NOCTOSHHBIMA KoaidupenTamu. MeToab! pelenns OAHOPOAHBIX 1
HeO/HOPOAHBIX CHCTeM, YCTOHUHBOCTL AHGi(epeHUnabHbIX YpaBHeHnH H cHcTeM.
Touku n1oKod, ux Tunel. Metos dyuxuuii JlanyHosa.
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Pa3gen 11, Kparanie narerpasst. JBoitHoit 1 TpoliHol HHTerpaibl, WX CBOHCTEA U
ux npunoxenys. CBefleHue KPATHOrO HHTErPana K NOBTOPHOMY. 3aMeHa
nepeMeHKbIX B KPaTHBIX uHTerpasax. [onspHbie, UnuHapHUecKre U cpeprueckre
KOOPAMHATHL. [10BePXHOCTHBIE MHTErPa/ibl, HX CBOHCTBA M BLIMUC/IEHHS.
TeoMeTpHuUECKHe H MEXaHHUECKHE [TPHIOKEHHS KPATHBIX, KPHBOTHHERHBIX H
FIOBEPXHOCTHRIX MHTerpanoB. CKaispHoe 1 BexToproe none. Liypxyssius
BEKTOPHOTO [0S BAO/b KpBoid. dopmyna puHa. YcnoBus NOTEHLMAIbHOCTH
BeKTOPHOTO NOJist Ha nnockocty. [loTok noas ‘-IEPEB HOBEPXHOCTE. AHBeprchliﬂ
BEKTOPHOTO 10714, €€ (usiHeckui cMbic, @opmyna Faycca — OCTporpazckoro.
PoTOp BeKTOPHOrO nonst. Oneparop 'amukrona. ®opmyna Croxca. [Toredipanshoe
nose, ero ceoiictea. Yenopusa notedyuanbiocty, HaxokaeHne noteHyyana,
CosieHoMza/IbHOE NoJIe H ero CBOHCTEa.
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Bcero 3a 3 cemecTp
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UMAYNIBC.

Pazpen 12. Pagut @ypbe M HHTerpan Gypre. Tapmonuku. TPUrOHOMeTpHuUeCKYe
pabl, OPTOroHabHble cucTenmbs By HKUpii. OCHOBHAA TPHIOHOMEeTpHYECKas
cHCTeMa, ef oproronansocTs. Koagduiments: ®ypse. Pag @ypse. Yenosus
Hupuxne, Teopema JJupuxiie. Pagsr @yphe fis dETHBIX U HETETHBIX dynKymi.
Paifioxente B pag Dypre Gyaxuuil, 335aHHBIX Ha KOHEUHOM TIPOMEXyTKe.
Komnnexcras dopma pspa Sypue. SHEPreTHIECKHE NPHIOKEHIS pija Gypoe.
Pageuctzo Mapcesans. Tonstiie 06 o6obuigntom page Dyphe (110 NPOU3RONLHOH
OPTOrOHANLHOM CHCTeMe (PYHKI(H, YC/I0BHS 3MKHYTOCTI B IOIHOTH CHCTeMBI),
Wzobpaxenue o ®dypre u ero cpoiicrea. Murerpan dypoe. OcHosHbIe hranyeckue
nprHMepsI nape! npeotpasosanuii @ypre. TlousTie o AenbTa-pyHKUMH 1 €8
u3zo6paxennn o Dyphe. Becobas PyHKIMS U wacTOTHaA XapaKTePUCTHKa MHHelHOM
AVMHAMUULCKON CUCTeMBl. OTI/IMK CHCTEMB! Ha e/IMHUYHbIH CKAYOK H Ha eAUHHUHBIA

70 66

10

n3o6paxenns. Usobparenue

Pa3zpen 13. Onepauuonnoe ncuncsrenye. Equnuunas GyHKis, OpuruHans,
M3o6paenns 1o Jlansacy opurinancs. OCHOBHbIe CBOMCTBA n306pakeHus 1o
Jlannacy. Tabnuua 0CHOBHBIX H306pakenyii, TeopeMbl 0 AHMQGEDCHLAPOBARNM 1
HHTErpUpoBanuu opurrHancs. Teopemst 0 AudibepeHUKPOBAHIM U MHTETPHPOBAHMH
n306pakenHii. Teopema cmeueHus, 3ana3AbIBAIOLINE OPUIHHA/BI H WX

NEPUOAUUECKMX OPUIHHANOB,
OTepaTOPHOTO METO4A K PelleHHI0 AUgibepeHUMabHELX YpasHeruii 1 cucTem
AubdepeHLnansHBIX YDaBHEHHA.
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CTYNEHYATLIX OpuriHanos. UsoGpakeHue
W30bpaxetne pa3pblBHbIX OpUrHHanos. pumenenve

i0

KOMIIEKCHOTO NepeMerHorD.,

BBIVHCIEHUIO ONpe/ie/IEHHBbIX

Paigen 14. Teopun GyHKkunit KOMIUIEKCHOIE nepeMeHH oM, KOMIIeKCHBle uncha.
JInnnu v 06nacTy Ha KOMIAEKCHOH M10CKOCTH. KoMrekcHas dyHxuus
BeLeCTREHHOIO apTyMEeHTa, DYHKUMA KOMILIEKCHOTO NepemeHHOro, OCHOBHbIE
3/leMeHTapHbIe (IYRKLMY U uX colicrsa, [Ipesen 1 HenpepbIBHOCTE (yHKLHM

Onpepenenrie npor3soaHoi. Yoiosre Komm-Puamana. AHaHTHueCKUE GyHKUMU.
BoccraHoBieHHe aHANMUTHYECKOH (PYHKUHH N0 ¢e BeLUECTBEHHOM K MHUMON YacTH.
TeomeTpr4eCKHi CMBICT MOAY/IA K APIYMEHTa IPOM3BOAHON anamuTHYecKoit
dyHKupH, TuapoMexanuueckuli CMBICH NPON3BOAHON AHANNTHYECKOH (BYHKLMH.
3neMeHTH! TEOPUU KOH(DOPMHEIX oTobpaenHit. JIpobHO-IHHeHHas HYHKIYS 1 ee
crolicTea. Minsepcust. MnTerpan ot (iyHKUME KOMIIIEKCHOTO TeDEMEHHOTG,
Paznuunbie cnocofbl BbIMMCAEHUS HHTErpana, Myrerpanstas Teopema Ko,
Hnrerpasibran gopmyna Koum, Teopus sbiveTos, BuiueT hyHKUMHA OTHOCHTE/IEHO
0co6oi Toukk. OCHOBHAs TeOpeMa O BhiYeTax. [IPUMEHEHHE TEOPHH BBINETOR K

KOMILIeKCHBIMY uneHaMul. Pagel Teibtopa. Psiaw Jlopaua. Paznoxenue dynxini B
psiz JIopaHa B OKpeCTHOCTH 0ca60ii TOUKM WK B COOTBETCTRYIOIEM KoMbLe.

Tipon3BoaHas GYHKIUHH KOMITIEKCHOTO NePeMeHHOro,
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W HeCOoBCTBEHHBIX HHTErpanos. Panpr ¢

Bcero 3a 4 cemecTp

144 136 25

25

Bcero no Auci{uiuinsie

540 36 16 20 504 100

100

3.2. AyAMTOPHBII NPaKTHKYM

Ne
n/n

Homep u
HaHMeHOBaHHE
pasgesa
AUCLUIINHBI

Tema NPaKTHYECKOro 3aHATHAHA

OoneMm,

ayA.
yacoB

Pasjen 1. DnemeHTbl
MareMaThueCcKon
JIOTHKH ¥ TEOPUH
MHOXXECTB.
BelllecTBeHHEIe
qucia.

Huddepenipporanye $yHKINH HeCKOIBKHX NepeMeHHBIX. CoxHast
dyHKLYs, TapaMeTPHYeCKH 3a/laHHasi, HefBHO 3aJaHHasl.
[TpousBofHbie U AuddepeHyatbl iepeoro nopsagxa. IpoussoaHbe
BBICILIErO nopsigKa.KacarenbHas IJI0OCKOCTh 1 HOPMaslb, DKCTPEMYMBL.
YC0BHBI 3KCTPEMYM.

Pazgen 2. DyHKUKH OT
OJHOMH BellleCTBEeHHOMU
repeMeHHOH.

MuoxecTBa

Pazgen 3. Teopus
TIPEe/IeJIOB.
HenpeprisHble
byHKUMH.

Unc/ioBble N0C/1eA0BaTeIbHOCTH. BeckoHeuHo Maple ¥ GeCKOHeUHO
Gonpie QYHKLHH.

Pazgen 4.
TpoussopHbIe H

AuQdepeHymasl.

HpOH3BO,[LHbIe epBoro nNopajka. HpOPBBO,B'HbIE‘ BBICIUMX TMOPAJAKOB.

Bcero 3a 1 cemecTp

Paszgen 5.
HeonpeznienéHHbIi

HWHTerpaiy ero
croO¥cTBa, MaTpHlibL.

Toasegenue noj auddepeHnyan. VIHTerpuposaHue o YacTsM.
WurerpupoBadue fipobeit

OrnipejienvTe/Id BTOPOTO W TPETHEro NOpsAKos. Marpuupl. JleHcTsrs ¢
HUMH.

Pa3pen 6.
OnpenenéuHbIi

~uHTerpan. CUCTeMbl

TIpunoxenus onpeaenéHHoro HHrerpaia. HecoGCTBeHHBIA HHTErpat

g8  |[/MHeHHBIX PellieHye CHCTeM JIMHEHHBIX YPaBHEeHUN 1
ypaBHEHW. B
9 Pazgen 7. KpusomueliHble uHTerpane! 1 poaa. 1
KpusonuneliHbie Bekropsl. [leiicTeus ¢ BekTopaMu, CKa/lsIpHOE, BEKTOPHOR U 1
10 VHTErpasbl. CMeIlaHHOe NPOU3Be/IeHUe.

10




11

Paspen 8. Paapl.

3HaKOTIOCTOAHHbIE Psifibl.3HAKOUepenyIouHecs pafel.CTeneHHbIe 1
AHanuTHYeCcKas PAIBL
TE€OMETDHA. IIpamas Ha nockocTm. ITnockocTb B npoctpancTee. Tlpsivas B
12 npocTpaHcTBe. B3aumHoe pacnososkeHue mpaMOif M IMI0CKOCTH B 1
B TIPOCTPAHCTRE.
Bcero 3a 2 cemectp 8
u
13 |Pasgen 9. dymkiun ,g S}??:HHL;HI;OBaHHe (YHKIMU HECKOJILKUX TIepeMeHHbIX. CIoKHast 1
MeTpuue
S HECKOMBKHX YHKLHSL, Tap PUYeCKY 33/jaHHad, HesIBHO 3a/laHHasl.
14  |mepemeHHBIX. IpouseopHbie n auddepennyans nepporo nopsiaka. IIpou3BoHEIe 1
BBICILIEIr0 ITOPAJKA.
Pasgen 10.
Huddepenumansbie
15 ypaBHenust. Cuctembl |[[TudipepenijuanbHble ypaBHeH s MepBOro HOPA/KA. 1
JHddepeHLMaTbHBIX
yPaBHEHUI.
16 Pasgen 11. Kpatneie TBoitHb1e 1 Tpoii 3
MHTErpajbl. POHHEBIE HHTerpansl. 3aMeHa repeMeHHbIX. 1
Bcero 3a 3 cemecTp 4
17 Paszgen 12. Psagpl Pas/io)keHHe YETHBIX U HEUETHBIX PYHKIMH B psiy Dypbe, 1
18 ®ypbe ¥ MHTErpan  |Pasnoxkenue B paa Dypbe QYHKUMIL, 3a5aHHBIX Ha KOHEYHOM 1
Dypbe. MPOMEXyTKe. DHepreTuueckue npuIokeHus psja Oypoe.
Paspen 13.
OpwuruHael 4 Ux U3o6pakenus HaxoxeHre H306paykeHHs 10
19 {Onepaumonnoe Jlariacy no opuruHany ¥ Ha06opor. 1
HCYHC/IEHHE, y P y poT-
Pasgen 14. Teopus Oneparyu Hajl, KOMIUIEKCHBIMU YKiC/aMu, JInHuu 1 06/1acTH Ha
20 (yHKOUH KOMIT/IEKCHOH I/I0CKOCTU. OCHOBHBIE 3/1eMeHTapHbie GYHKIMU U UX 1
KOMIT/IEKCHOT CBOWCTBA. BeljlenieHUe BelljeCTBeHHOH U MHMMOW YacTel hyHKLMH
NepeMeHHON. KOMIIEKCHOM NepeMeHHo,
Bcero 3a 4 cemecTp 4
3.3. CamocroaTennHan padora crygeura (CPC)
No Homep n HauMeHOBaHHe pa3jesia Oo6nem,
Cojiep:kanue y4e0HOT0 3a/JaHNA
n/na JAUCHUILIUHBI Jacor
. Perzenue 3a7a4 Ha TeMy:
Pazgen 1. DneMeHTBI MaTeMaTHueCKOM JIOTUKU |,
1 HNubdepentmpoBanye GyHKLUUH 25
Y TeOpUM MHOXKeCTB. BelllecTBenHbIe unc/a. 4
HeCKOJIbKUX TlepeMeHHBIX "
Pasgen 2. @yHKUMH OT OZHOH BelljeCTBEHHOH .
2 A YHEN A - Pernenne 3azau Ha TeMmy: "MHoecTBa". 25
repeMeHHON.
Pazgen 3. Teopus nipenesioB. HenpepeiBHbIe
3 Ae p PEA Pep Peinenue sagau o Teme: "Ilpenensr” 25
hyHKIMM.
4 Pernerivie 3azau o teme; "TIponsBogHsie” 15
. Paspuen 4. IIpoussoHble U gy epeHnransl.  Pemedue 3ajad rio teme: "TloctpoeHue 10
rpa¢ukoB”
Bcero 3a 1 cemectp 100
6 Peirenue 3a7au o teme: "TIpunoxkeHus 24
Pa3zsen 5. Heornpeie/I8HHEIN HHTErpa U ero  |HEONpeAeEHHOro HHTerpasa”
7 cBoficTBa. Matpuipsl, Pemexue 3aaau 1o teme: "CHCTEMBI 10
JIMHENHBIX ypaBHeHUH"
8 Paszen 6. Onpezenénnsiit uHTerpas. Crucremsl [Peinenune 3agau ro teme: "IIpunoxenus 34
NUHEHHBIX YDaBHEHWH. oTipefien€HHOro UHTerpana’
Penienue 3afau Ha TeMy: "KpusonnHeliHbIe 16
3 HHTEerpasb"
Pasgen 7. KpuponnHelHble MHTErpasibl. -
10 Peinienue 3aau Ha TeMy: "CKalspHOE, 16
BEKTOPHOE U CMeIllaHHOEe IPou3BeieHre"
11 Petntenuie 3aza4 1o teme: "Pagpr’, 16
Pasnen 8. Paani. AnanuTrideckas reoMeTpus.  |Penlenne 3aziad 110 TeMe: " AHa/IUTAUeCKas 16
12 reomeTpusa”
Bcero 3a 2 cemecTp 132
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13 |Pasgen 9. PyHKLMK HECKONBKUX TIepeMeHHbIX. |PeiueHue 3aau Ha TeMy: 66
"TuddepenyupoBanue GyHKUmN
e HECKOJILKHX IepeMeHHBIX".
Penienue 3agau Ha TeMy:
Pasgen 10. JuddepeninaibHeie ypaHeHds. |,
14 CHCTeMb MGhepeRIMaTEHBIX YpaBHeHHI, ,Z[anbel‘)leHuHaanme ypaBHeHHs1 1EPBOr0 35
nopsigka”,
15 Pasgen 11. KpaTHble UHTErpasIbl. Peienue 3azay Ha Temy: "MHTerpaisr”, 35
Bcero 3a 3 cemectp 136
Pewenne 3aau va Temy: "Psijpl Oypre.
16 [Pasgen 12. Pagn @ypee v unterpan dypee. Usobpaxenne o Gypre”. 66
17 {Pa3pen 13. OnepaljioHHOE HCUKC/IEHUE, Peiernte sazjaq Ha Temy: "OnepauHoHHoe 35
ncUncieHue”,
18 Pasgen 14. Teopust GyHKIHH KOMILIEKCHOR Peruenue 3afau Ha TeMy: "®yHKLHA 35
repeMeHHOM!. KOMIL/IEKCHOH IlepeMeHHO# "
Bcero 3a 4 cemectp 136

4. ®OPMbI KOHTPOJ/IAA OCBOEHHUA IVCHAITVIMHbBI

Texymasn arrecranyd CTYeHTOB [TPOBOAUTCA B JUCKPETHbIE BDEMeHHbIE UHTEDBA/IbI B C/IeAYHOLHX
thopmax:
BOMpOCHY/3aganus no TeMam 113.

Pyﬁemnaﬂ arrecranys CTyJeHTOB IIPOM3BOANTCA 110 UTOTaM I10/I0BUHbB] CEMECTPA B CJIEAYIOLINX

thopmax:
BOTPOCKI/337anus no Temam I13.

.

ITpoMexyTouHas arTecTaus IPOBOAUTCA B (JOPMaAXx:
3auer;
3K3aMeH.
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5. YYEBHO-METOJMYECKOE ! TH®OPMALIIMOHHOE OBECITEYEHUE
AVCIUTUTHEI

5.1. OcHOBHas UTEpPATYPa 110 JUCLATUIMHE;

1. A. A. Bpausiasckui, I1. M. Bunnuk, M. C. [onos. . UnTerpanenoe ncuncnenue. CI16.5ITY
"BOEHMEX" um. [. ®@. YcruHora, 2008, /1. pec.
2. A. ©. uymnnos. CO0pHUK 33734 110 AuddepeHLManbHbiM ypaBHeHHaM, VbkeBck: Pery/sipHas u
XaoTudeckast JyHaMuka, 2005, 28 3ks.
3. B. B. Makcumos, U. C. Hyarep, M. C. Tonos. . iud@epennpansHoe HCUUCIEHHE (OYHKLH HeCKOJTBKUX
nepemenHslX. CI16.BT'TY "BOEHMEX" um. . ®. Ycrunoea, 2010, 235 sks.
4. B. JI. @anniimunr. . [inbdepennyansHoe 1 MHTerpabHOe HCUMC/IeHre QYHKLUE OHOTO apryMeHTa.
CII6.: BXB-ITetepOypr, 2006, 188 3K3.
9. B. JI. ®alHIIMUAT. . DeMeHThI anrebpe! 1 aHanuTHyeckod reomerpun. CII6.BI'TY "BOEHMEX" um.
L. . YetuHosa, 2015, 182 3Kk3.
6. B. JI. ®aiummuAr. . VIHAUBKAYabHbIe 3a/aHus 110 psaam Pypoe u npeobpasosanusm Pypee U
Jlarinaca. CI16.BI'TY "BOEHMEX" um. I, ®. Yctunosa, 2017, 533 k3.
7. B. JI. ®ainumiMugr, I1. M. Bunnuk, U. B. T'yces. . @yHKUMKM KOMIUIEKCHOTO aprymenTa. CI16.bI'TY
"BOEHMEX" um. [. ®. ¥YctuHora, 2013, 192 3Kk3.
8. T. H. bepman. . C60pHUK 3a/jau 110 KypCy MarematHueckoro aHanu3a. CI16.; Ilpodeccus, 2005, 1399 3k3.
9. . T. InicemenHBIA. . KoHCIeKT sleKiuil 1o Bbiciiel MaTemaruke . M.: Avipuc-nipecc, 2006, 752 3K3.
10. E. C. bapanosa, A. A. Bpauaeckuii, IT. M. Bunnuk. . Pager. CI16.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2008, 571. pec.
11. E. C. bapaHoga, I. A. CoromonoBa, H. B. Tapacosa. . Teopus dbyHKLHE KOMIIEKCHOM TIEpeMEHHOIA,
CII6.EI'TY "BOEHMEX" um. 1. ®. YcruHosa, 2008, a11. pec.
12. E. C. bapaHoBa, E. A. Ucakosa, A. M. INonos. . JIuxeliHas anre6pa. CI16.6I'TY "BOEHMEX" um. [1.
®. YeruHosa, 2015, 64 k3.
13. E. C. bapanoga, I1. M. Bunnuk, C. B. I'apbiauna. . [luddepenipansioe ucuicnenue, CIT6.BTTY
"BOEHMEX" nm. [. ®. YcTuHoBa, 2008, 31. pec.
14. E. C. bapanoga, [1. M. Bunnuk, T. B. Bunnuk. . Uarerpanraoe ucarcnienue, CI1I6.5T'TY "BOEHMEX"
uM. [1. @, YeruHora, 2012, 221 3K3.
15. 4. C. byrpos, C. M. Hukonbsckuil. . Boicluas Marematrka. 3agaunuk. Mocksa: FOpaitt, 2022, 3i1. pec.
16. . C. Byrpos, C. M. Hukonbckuit. . Bricuras maremarnka, Mocksa: FOpaitt, 2020, an. pec.
17. 4. C. Byrpos, C. M. Hukonbckuid. . Beiciiiasg Maremarvka. Mocksa: FOpaiit, 2022, 371. pec.

5.2. JlorionHuTeIbHAS TMTEPATYPa 110 AUCLUIIIMHE:
1. 1. T. ITucbMeHHbIA. . KOHCIIEKT eKIuii 1o Bbiciiei MaTemarvke. M.: AUPHIC-TIPECC, 2006, 3 2Ks.
5.3. [Tepuoauueckue U3ZaHUA:
He TpebyroTcs.

5.4. ITepeyeHs pecypcoB MH(POPMALOHHO-TEJIEKOMMYHHKAL[MOHHOH ceTH "MIHTepHeT", HeoOXOAUMBIX /1St
OCBOEHHS! IUCLIAII/IMHBI, /IEKTPOHHbIE OUOIOTEeUHbIe CHCTEMbI:

1. https://urait.ru/ — OGpa3oparenbHas ru1arhopma «kHOpaiit». [l1d By30B U CCy30B.;

2. https://e.lanbook.com/ — 25C JlaHs;

3. http://www.tnt-ebook.ru/ — TNT-EBOOK - 371eKTpoHHO-6ubM0TeuHas CUcTeMa;

4. https://repository.library.voenmeh.ru/jspui/ — ®dynpamenTanbHas 6ubmuoreka BI'TY « BOEHMEX» um.
[.®. YcrunoBa.

5.5. [TporpaMmHoe obecrieyeHue:
He Tpebyercs.

5.6. ndopMaliioHHbIe TeXHOIOTHH:

B3auMoZielicTBHe ¢ obyyaroumucs nocpeactsom SOC Moodle BI'TY « BOEHMEX» um. [1.®. YcTuHOBa.
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6. MATEPUAJIbHO-TEXHUYECKOE OBECHHEYEHHWE AVCHUII/INHBI

6.1. /lekioHHBbIE 3aHATUSA:

cnenyMaiv3vpoBaHHbIC TPGGOBHHHH no OGOPY,ZI,OBBHI/II-O QTCYTCTRYIOT; ayqUTOPUs C NNOCaJOYHBIMA
MeCTdMU 1O KOJIHUeCTBY CTYAEHTOR,; AOCKA.

6.2. [IpakTHueckue 3aHATHS:
1. AyauTopHsi C UMCI0M ITOCAAQUHBIX MECT He MeHbllle KONWYeCcTBa 00yJaromuxcs.

6.3. llpouee:

1. pabouee MeCTO NperoAaBaTe/Is, OCHALIEHHOe KOMITBIOTEPOM C J0CTYTIoM B MIHTepHeT;
2. pabourie MeCTa CTYAEHTOB, OCHAIleHHbIe KOMITbIOTepaMi C ZOCTYNOM B VIHTepHeT, pe/jHa3HayeHHbIe
JJ1st paGoTh! B 971eKTPOHHOM 06pasorarensHOM cpeje.
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TIpunowenne 1
K paboueli nperpaMme AUCUMTIINHLL
BBICIIAA MATEMATHIKA

Annoranus paboyei nporpaMmai

Aucupnnuna BBICIIHAST MATEMATUMKA sBnsercs AUCLMIUINHOM obs3aresibHO# uacTu 610Ka 1
NpOrpamMmbI NOATOTOBKY 110 Hanpassienkio 20.03.01 Texnocgepuas 6esonacHocmb. JUCLMIIIMHA peanus3yeTcs

Ha ¢akymsrete O EctectsennoHayunbiii BI'TY "BOEHMEX" um. [.®. Ycrunosa Kadeapoii O6 BBICILIAS
MATEMATHUKA.

JucuunnvHa Hate/leHa Ha GOPMUPOBAHYE KOMNemeHyuil:
OHK-1 criocobeH yuuTbIBATE COBPEMEHHbIE TEHAEHLMM pa3BUTHA TeXHUKM U TeXHOJOrui B obnacTu
TeXHOC(epHOH 6e30MaCHOCTH, U3MEPUTEIBHON U BLIMHC/IMTE/IbHOM TEXHUKH, HHQOPMALOHHBIX TeXHOJIOTH
NpH DelleHWH TUMOBBIX 3ajay B ofsacTu nNpodeccHoHaNbHOH [esSTeNLHOCTH, CBS3aHHOM € 3auiuTOM
OKpYXarollel cpeabl 1 obecrieuernem 6e30MacHOCTH Ye/I0BEKa,
YK-1 cnocobHOCTB OCyu[eCTBASIT TIOWMCK, KPHUTHUYECKWH aHa/M3 W CHHTe3 MHGOPMAlMM, TPUMEHsITh
CUCTeMHBII [1OJX0/, /151 PellieHus NOCTaBAeHHbIX 3a/au.

CogeprkaHye JUCUMITIMHBI OXBAThIBAET KPYT BONPOCOB, CB3aHHLIX C.
[Tporpammoii AMCLIUTIIMHE! IPEJYCMOTPEHBI CEAYIOLIME BUABI KOHTPOJIS:

Tekyuian arrecTanya CTYeHTOB IPOBOAUTCS B IUCKDETHEIE BPeMeHHbIe HHTEPBA/IbI B CISAYIOIMX
dopmax;
e BONpOCHI/3ajaHust o Temam I13.

PyGexxHas arTecTanus CTYAEHTOB IPOU3BOJAUTCS 110 MTOTaM IOJIOBHHEI CEMECTPd B CJIEYHOLINX
dopmax:
s BOTIPOCHI/33jaHus 110 TeMam [13.

IIpoMesxkyTouHasi arTecTaluA IPOBOAUTCH B JopMax:
*  33ueT;
*  SK3aMeH.

Ofljasi TPYA0eMKOCTb OCBOEHHMS JMCUMIUIMHBI cocTaBnser 15 3.e., 540 u. ITporpamMmoii AMCLMIUIMHEI
ApeyCMOTPeHsl NeKUMOoHHble 3aHaTud (16 w.), mpaktuueckde 3austus (20 u.), camocrosTe/bHas paboTa
crypenTa (504 u).
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Tipunoxenne 2

K paboueli nporpaMmMe auCOUIIUHBL
BBICIUASA MATEMATHUKA

TEXHOJ/IOT'UU 1 ®OPMbI OBYYEHUSA

PexoMeHalmK 10 0CROECHHIO AUCHMTLTHEBI A/IS CTYJeHTa

TpyAoeMKOCTh 0CBOEHUS AUCUMIIMHDI COCTABIIET 540 Y., u3 Hux 36 u. ayAUTOPHbBIX 3aHATHH, U 504 u.,
OTBeJeHHBIX Ha CaMOCTOATe/IbHYHO PaboTy CTyAeHTa.

PexomeHzaumu mo pacripefieneHuio yueGHOrO BpeMeHH 110 BU/IAM CAMOCTOSATENLHOW paboTel M
pasjenam JUCLMITIMHB] [IPpUBefeHb! B Ta0auine.

KoHTpo/e OCBOEHUS AWCUMIIMHBI NPOM3BOAMTCA B COOTBETCTBUM C IIONIOXKEHMEM O TeKylieMm,
PYOeXXHOM KOHTpOJIe YCIIeBaeMOCTH U POMEKYTOUHOM aTTeCTalik 06y UaroLiXCe.

PopMb! KOHTPOJTS ¥ KPUTEPHHM OLIeHMBaHKA PHMBEIEHBI B IPHIOKeHUH 3 K PaGoueit porpamme,

HaumenoBanue paboTni

PexkoMeHpyemasn nureparypa

TpyaoeMKocTb,
vac.

Pazpen 1. J/1eMeHTHI MaTeMaTHUECKO TOrMKY ¥ TeOPHH MHOXECTB. BelecTBeHHbIe YHCA.

Pemenue 3azau Ha Temy:
" NupdepeHiuposanye
(YHKLMHM HEeCKOJIEKUX
TiepeMeHHbIX ",

I". H. Bepman. . CO0pHHK 334ad [0 KyPCy MaTeMaTHueCKoro
ananmsa: CII6.: Ilpogeccus, 2005 (10)

B. B. Makcumos, 1. C. Hyguep, M. C. TToros. .
JuddepenupansHoe ucuucnenue GpyHKIuM HeCKOIBKIX
nepemenHeIx: CII6.BI'TY "BOEHMEX" um. [, ®.
Ycrusora, 2010 (1)

. T. TlucemenHb. . KoncnekT nekumii 110 BEICHIEH
maremaruke : M.: Afipuc-ipecc, 2006 (9)
f1. C. Byrpos, C. M. Huxonbckuii. . Briciiasi MaTeMaTHKa;
Mocksa: FOpaiir, 2022 (8)

B. JI. ®adnmmuar. . JuddepenyuansHoe U UHTErpaabHOR
rcurcienre QyHKIMH ogHoro aprymerTa: CI16.: BXB-

IeTepbypr, 2006 (1)

25

Wroro no pasgeny 1

25

Pasgen

2. OYHKI{H OT O(HOM BeljeCTBEHHOH MepeMeHHOH.

Petuernie 3aja4d Ha TEMY:
"MuoxecTsa'.

. T. TTucemeHHbIH. . KOHCIIEXT feKUni NoO BbICIeH
MareMarvke : M.: Aiipuc-nipecc, 2006 (5)
1. C. Byrpog, C. M. Hukonbckuil. . Beicinas MaremaTuvka:

Mocksa: FOpaiit, 2022 (1)

25

Wroro no pasgeny 2

25

Pasaen 3. Teopus npepenos. HenpepbisHbie GyHKIHH.

PerieHue 3afau 1o TeMe:
"Ipegennt”

f. C. Byrpos, C. M. Hukonbckuii. . BeIcuIast MaTeMaTyka.
3agaunuk: Mockea: FOpaiit, 2022 (1)
. T. TlucbMeHHbIH. . KOHCTIEKT JIEKLMH 1O BhICLUIEH
Maremaruke : M.: Afipuc-ripecc, 2006 (5)

B. JI. ®adHumMuar. . JuddepeHuuansHoe U UHTETPaibHOe
ucumciedue GpyHKuuid ogroro aprymenta: CI16.: BXB-
[Terepbypr, 2006 (1)

E. C. BapaHosa, I1. M. Bunnux, C. B. I'apeinyHa. .
Iuddepentpansuoe ucuncienne: CII6.BITY "BOEHMEX"
um. [1. ®. Yerunosa, 2008 (1)

25

WToro no pasgeny 3

25

Paspen 4. [Ipoussogssie u AuddepeHnnanb.

Peurenuie 3afiau 1o teme:
"TlpousBoanbIe”

B. JI. ®atimumuar. . JuddepeHLpanbHoe U HHTErPaibHOe
pcurcaenue GyHkuui ogHoro aprymenta: CI16.: BXB-

Peluenue 3agau rio Teme:
"TlocTpoeHue rpadyKoB”

Ierep6ypr, 2006 (1)

E. C. Bapanoga, I1. M. Bunnuk, C. B. I'apblHUHA. .
Iudoepentpansroe ucuncinernve: CI16.6T'TY "BOEHMEX"
um. 1. ®. YcruHosa, 2008 (3)

IT. T. TTuckmeHHbIH. . KOHCTIEKT JIEKLIMIA 110 BhICHIeH

16

15

10




Maremaruke : M.: Atipuc-nipecc, 2006 (5)
1. C. Byrpos, C. M. HuKonbcKuit. . Briciias MaTeMaTHKa.
3agaunnk: Mocksa: FOpaiir, 2022 (1)

Wrtoro no pasgeny 4

25

Pasgen 5. Heonpege/néuubiii HHTerpan u ero ceoiicria. Marpuysi.

PewleHue 3a7au 1o TeMe:;
"TIpunoxxenust
Heorpeie/IéHHOro MHTerpama”

. C. Byrpos, C. M. Hukonbckuil. . Beiciias MareMaTHKa:
Mocksa: FOpaiit, 2020 (5)
E. C. bapanoga, II. M. Bunnuk, T. B. BUHHHUK. .
HWuterpanbroe ucunciaenue: CI16.BITY "BOEHMEX" um,

Pewienue 3a7au 1o teme;
"CucTemMbl IMHEeHBIX
ypaBHeHUE"

H. ®. Yerunora, 2012 (1)
. T. TlucbmenHbIiH. . KOHCITEKT JIeKUWi 10 BbICHIeH
MareMatuke : M.: Alipuc-ipecc, 2006 (1,7)
I'. H. bepman. . C60pHHK 3a/jau 10 KYpCy MaTeMaTH4ecKoro
anammsa: CI16.: Ipodeccus, 2005 (4)

24

10

Wroro no pazgeny 5

34

Pa3zgen 6. Onj

pejie/IEHHbIA MATerpasl. CHCTeMEbI IHHEeHHBIX YpaBHeHuiA.

PeureHye 3aau 1o reme:
"TIpuioxKeHus onpesenéHHOTO
WHTerpasa”

I'. H. Bepman. . CbopHuUK 3a7ay 10 KYpCy MaTeMaTUueckoro
a”anusa: CII6.: [Ipodeccus, 2005 (6,7,8)

E. C. bapaHoea, E. A. VicakoBa, A. M. [Tonog. . JInnerHas
anre6pa: CIT6.BI'TY "BOEHMEX" um. [T. ®. YcTrHOBa,
2015 (1,2)

A. C. Byrpos, C. M. Hukonsckuii, . Briciias MaTeMaTHKa.
3azaunuk: Mockea: HOpaiit, 2022 (1)

B. JI. ®aitHimuzr. . JuddepeniuansHoe U MHTETpaIbHOE
ucuncnenye GyHKLUUi ogHoro aprymenra: CI16.: BXB-
IMetep6ypr, 2006 (2)

. T. TIncemennbii. . KOHCIEKT SIeKLUH M0 BhICILEH
maremardke : M.: Aifpuc-npecc, 2006 (8)

E. C. bapanoga, I1. M. Bunauk, T. B. BuHHHK. .
UnterpansHoe ucuncnenue: CII6.5TTY "BOEHMEX" um.
J. ®@. YctunoBa, 2012 (3)

34

Wroro nio paszaeny 6

34

Paspgen 7. KpusonnHeitHble HHTErpasibl.

Penrenye 3a7a4 Ha TeMYy:
"KpuBonvHeiHble HHTerpans!”

3apaunnk: Mocksa: FOpaiit, 2022 (3,8)
. T. TTucemeHHbIiA. . KOHCIIEKT /EKUUH 10 BbICLIEH
MmareMaruke : M.: Alipuc-nipecc, 2006 (12)
A. A. BpaiaBckuit, IT. M. Bunnupk, M. C. [Tonos. .

Peutenue 3ajau Ha Temy:
"CrajspHoe, BeKTOPHOE U
CMellaHHOe [IPOH3BefeHue".

UnrerpansHoe ucuucienwe: CI16.5I'TY "BOEHMEX" um.
. ®. YcruHoga, 2008 (4)

B. JI. QadnmmuaT. . JuddepennpanbHoe 1 MHTErpaibHOe
ucuncnenue GyHKUWHR ogHoro aprymenTa: CI16.: BXB-
Hetepbypr, 2006 (3)

B. JI. ®aiHIIMUAT. . 3/1eMeHTEI are6pbl U aHa/TUTHYECKOM
reomerpun: CII6.EI'TY "BOEHMEX" um. [, ®. YctuHoBa,

2015 (3)

~ 1
A. C. byrpos, C. M. Hukonbckuid. . Beiciuas MaremMaruka.

16

16

Wroro nio pasgeny 7

32

Paspen 8. Pajgbl. AHaIMTHYeCKasi FeOMeTpHsl.

Peutenyie 3agad 1o Teme:
"Paaer”.

1. C. Byrpos, C. M. Hukonbckuid. . Beiciuas MaTeMaTHKa.
3agaunuk: Mocksa: FOpaiit, 2022 (3,5)
1. C. Byrpos, C. M. Huxonbckuid. . Beiciuag MareMaTyka:
Mockga: FOpaiit, 2020 (9)

Peiredyie 3a/jay 110 TeMe:;
" AHa/IUTHYe CKasl reoMeTpHs’”

CH6.BI'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2008 (1,2)
I". H. Bepman. . C60pHUK 3a7iad 10 KypCy MareMaTHyeckoro
anamusa: CI16.: TIpodeccus, 2005 (9)

B. JI. ®aliHmMUAT. . 3/IeMeHThI anreGpsl ¥ aHaMUTHYe CKOA

2015 (3,4)

E. C. bapanosa, A. A. bpaunasckuii, I1. M. Bunnux. . Paget:

16

reometpun: CIT6.BI'TY "BOEHMEX" um. [1. ®. YcTHHOBA,

16

Hroro no pasgeny 8

32

Pasgen 9. @yHKIHH HECKO/ILKHX NeépeMeHHbIX.
]

17




Peutenne 3anau Ha temy:
n

Huddepentimposanue
(QYHKUHH HeCKOMBbKUX
nepemMeHHbIx ",

I'. H. Bepman. . CGopauk 3agau 110 KypCy MaTeMaTuieckoro
ananmusa: CII6.: Ipodeccus, 2005 (10)
. C. Byrpos, C. M. Hukosibckuii. . Bricias MaTeMaTika.
3apaunnk: Mocksa: FOpaiit, 2022 (4)
B. J1. ®ainmmuar. . Juddepennuansaoe u HHTerpajbHoe
HcuncIenue GyHKIMi ogHoro aprymenra: CI16.: BXB-
ITetepGypr, 2006 (1)

66

HWroro o pasgesny 9

66

____Paspen 10. Tuddepennmanbunie yparaenans. Cucremsi Mg depennuaabpHbIX ypa

BHEHUH.

Peinenue 3asau Ha Temy:
“duddepeHLanbHbIE
YPaBHEHUs TIepBOro nopsigka’.

. T. ITucemenHbifi. . KOHCNEeKT /eI 110 BICHIeH
Mmaremaruke : M.: Afipuc-nipecc, 2006 (10)

A. @. @ymnmos. C60pHHK 3aa4 110 gudepeHiabHbIM
ypaBHeHusaM: VkeBCK: PerynspHas ¥4 XaoTuueckast
AuHamuKka, 2005 (1,2,3,4)

I'. H. bepman. . CO0PHUK 33/a4 110 KypCy MareMaTUueckoro
anamsa: CII6.: ITpodeccus, 2005 (14)

A. C. Byrpos, C. M. Hukosnsckuil. . Beiciias MaTeMaTHka.
3agaunnk: Mockea: FOpaiit, 2022 (6)

35

Wroro no pasgeny 10

35

Paspen 11, Kparsbie uaTerpansi,

Penienue 3agau Ha Temy:
"VIHTerpannt”.

A. C. byrpos, C. M. Hukonsckuit. . Boiciiiass MaTeMaTHka.
3apaunuk: Mockea: FOpafit, 2022 (7,8)
. T, Hucemennsii. . KoncnexT aekipii o BLICIIeH
maremaruke: M.: AVIPUC-TIPECC, 2006 (11,12)

B. JI. ®atinumuar. . JuddepeHuuancHoe v MHTErpasbHoe
nueuncedve QyHKOuH ogHoro aprymenra: CI16.: BXB-
Ietep6ypr, 2006 (2)

5. C. byrpos, C. M. Hukonsckuil. . Beicinasi maTtemaruka:
Mocxkea: FOpaitt, 2020 (2,3)

35

Wroro no pasgeny 11

35

Pazpesn 12. Psappt @yphe u uurerpai Pypoe,

Peweryie 3a/ja4 Ha TeMy:
"Psiibl ©ypre. U3o6paxkeHue
no dypee”.

A. C. byrpoe, C. M. Hukonsckuil. . BeICluas MaTeMaTUKa,
3amauHuk: Mockea: FOpaiit, 2022 (9)
. T. IInceMeHHbIH. . KOHCIIEKT AEKLWM 110 BLICIISH
maremaruke : M.: Afipuc-nipecc, 2006 (15)

B. JI. ®aiinumugT. . agvsuayaibHble 33aHus 110 psifiaM
@ypbe u npeobpasosanmsiM Pypbe u Jlannaca: CI16.BT'TY
"BOEHMEX" um. [I. @. Ycrunora, 2017 (1)

I". H. bepman. . COOpHHK 3a/1ay 110 KYPCY MaTeMaTHUeCKOoro
anaym3a: CI16.: Tlpodeccus, 2005 (15)

66

Uroro nio pasgeny 12

66

Pasgen 13. OnepanyoHHOe HCUHC/IEHHE.

Pelrenye 3afau Ha TeMy:
"OnepaloHHOe HCYHC/IeHHe”,

d. C. Byrpos, C. M. Huxosibckuil. . Beiciias MaTeMaTHKa.
3agaunvk: Mocksa: FOpaiit, 2022 (7,8)
[. T. ITucbMeHHbIH. . KOHCTIEKT JIeKL{MM 110 BbICLIEH
Maremartuke : M.: Aipuc-nipecc, 2006 (18)
B. JI. ®aiinmivuar. . HAUBUAYaAbHLIE 33aHUs 110 PAAaM
dypre u npeobpasosarusm dypse u Jlannaca: CII6.BI'TY
"BOEHMEX" um. [I. ®. YcruHosa, 2017 (3)

35

WToro no pasgeny 13

35

Pazgen 14. Teopus GyHKUKI KOMIIIEKCHOI NepeMeHHoi.

Pentenvie 3azja4 Ha TeMy:
"MYHKUUH KOMITTIEKCHON
repeMeHHOUN "

B. J1. ®atimmuar, I, M. Bunnuk, U. B. T'yces. . DyHKIMH
komiuiekcHoro aprymenta: CII6.BI'TY "BOEHMEX" um. [I.
®. Yerudosa, 2013 (1,2,3)

1. C. byrpos, C. M. Hukonbcxufi. . Beicuiias matemaruka.
3agaunmk: Mockea: FOpaiir, 2022 (11)

E. C. Bapanosa, I A. CoromonoBa, H. B. Tapacosa. . Teopust
¢yHKIWMI KomIInekcHoi riepemennoit; CT16.BTTY
"BOEHMEX" um. [I. ®. YcruHosa, 2008 (1,2)

35

Wraoro o pasgeny 14

35
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Tipnnoxenne 3
K paloueii nporpaMme ARCHHIVINHBL
BBICHIAYI MATEMATHIKA

©®OHAbI OTEHOYHBIX CPEJACTB

DOH/IBI OLICHOUHBIX CPEJICTB, NI03BOIAIOIIHE OLEHUTE pe3y/bTaTel 00y4eH s [10 AAHHOR AUCLUTINHE,
BKJIOYAIOT B Cebs:

*  BONIPOCKHI/3aJaHys 110 TeMaMm [13;

*  3ayeT;

*  3K3aMeH;
*  5K3aMeH;
*  2K3aMeEH,

Kpurtepuu oneHrBanus

Bonpocei/3aganus no remam I13

BrinosnHeHue KOHTPO/ILHBIX MEPOTIPUATHIA IO TeMaM NPaKTHYECKUX 3ajaHii, KOTOPhIe 0BBLAB/SIOTCS B
Hauasle ceMecTpa.
O6paswpl BOrpocos MokHO HaliTi B YMK pucuuninsel. Dopmar 3aodHoro o6yuenys He Tpe/TIoaraeT
pyOeXKHO#M aTTecTalyy, I03TOMY 3a/jaHHe BBIZABTCS Ha NePBOM 3aHATHU Ha BECh CeMeCTp.

3auet
Orenka "3auTeHO" BBICTAB/AETCS, €C/IM BLITOMHEHE! BCE KOHTPO/BLHBIE 3a/jaHHA.

JK3amMeH
Onenka "y/10B/IETBOPUTE/IBHO" CTABUTCS B CJIEAYIOILEM CJTyYae:
npy Hastmurd 100% BeINMOMHEHHBIX 33JaHAH 110 HpaKTHYeCKUM 3aHSTUAM U BBITIOJIHEHHBIM He MeHee 7
3afaHuaM 13 12 3ajaHuiil TecTta, TeCT HaxoguTcd B YMK JUCLIMTTUHEL.
Otlenka "XOpoLIO" CTaBUTCA, eC/IM BLITNIOJIHEHO He MeHee S 3alaHuil 13 TecTa.
OueHka "0T/IMYHC" CTABUTCS, €C/TH BBITIOJTHEHO He MeHee 11 3apanuil u3 TecTa.

JK3aMeH
OueHka "yAOB/IeTBOPUTE/IBHO" CTABUTCA B CAeAYIOLEeM Clydae:
ripu Hanuuuu 100% BbINo/IHEHHBIX 3aJ@HUH 110 IPAKTUYeCKMM 3aHATHAM M BBITIOJIHEHHBIM He MeHee 7
3a/laHrsM u3 12 3agaHuil TecTa, TeCT HaXOAUTCA B YMK JuCHMITIMHEL
OrieHKa "X0opoIlIo" CTaBUTCS, eC/IU BBIMTOAHEHO He MeHee 9 33/jantil U3 TecTa.
1 p
OLieHKa "0T/IMUHO" CTABUTCH, CJIM BLITIONIHEHO He MeHee 11 3aiaHuM U3 TecTa.

JK3aMeH
OueHKa "y{OB/IeTBOPUTENLHO' CTAaBUTCA B C/IAYIOLIEM ClTyuae:
npy Hasmmayk 100% BBITIONHEHHBIX 33/]aHui 110 [TPaKTUYeCKMM 3aHATHAM U BBLIMOJIHEHHLIM He MeHee 7
3a/aHuaM w3 12 3afanumii Tecra, TeCT HaxoauTcda B Y MK JUCUMILIMHBL
OljeHKa "Xopoll10" CTaBUTCS, €C/IY BBITOHEHO He MeHee 9 3a/jaHui U3 TecTa.
OueHka "oT/IMYHO" CTABUTCSI, ©CJIN BBITIOTHEHO He MeHee 11 3afaHHil U3 TecTa.
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[Tacniopr honza o1leHOUHBIX cpeacTs

AyjMTOpHbBIE o
3aHATHA B 5 X ﬁ
KOHTAKTHOH @ S g O
. popwe | SE| 32 | EF
= 4B as T E
O Q o sk EE& g O
- HanmeHnoBanwue pasjeso u = “ =l a e Q0
Q E AUAAKTHYIECKHMX eJUHMIY 8 o x | 8wl E o 5 £ 5 B
O "5 EEE g8 * | EE
% © =
2 & 25 & -1 28
j=% Ml | 25|
= E | =
3| > S
Pasaen 1. DneMeHThI Borpocsl/
1 1 |maremMaTH4eCKO JIOTHKH ¥ TEOPHH 27 2 1 1 25 5 I A
MHOXeCTRB. Beljecreensnie uncia. 1o %egaam
Bonpocsy/
Pazpen 2, ®yHKUMU 0T OJHOM 3a/laHUs
1
! BellleCTBeHHOH IepeMeHHOoi. 27 2 1 1 25 101 10 1o TeMam
13
Bonpocei/
Pasgen 3. Teopua npejesios. 3a/aHus
1 1 Henpepsoisabie Gyaxkumn, 27 2 1 1 25 5 5 T0 TemMaMm
113
Bonpocsl/
1 1 Pa3pen 4. IlpoussoaHbie 27 7 1 1 75 5 g | 3aAaHus
audpepenpans. IO TeMaMm
13
Bcero 3a 1 cemectp 108 8 4 4 100 { 25 { 25
Bormipocsy/
1 2 Paspen 5. Heonpeneilennbm 37 3 1 7 34 5 5 | 3aAanus
HHTErpasi u ere CROUCTRA, Marpuibl. IO TemMaM
N —— H3
Bonpocel/
1 9 Paszpei 6. Onpe,zvxenelmbm nH'reI:’pan. 37 3 1 2 34 10 | 10 | 3ananmud
Cucrembl JIMHeHHBIX YPaBHEeHUH. 110 TeMaMm
I13
Bonpocsy/
1 2 Pazpten 7. KpypoaunenHbie 35 3 1 9 30 5 g | 3ajaHnd
HHTErpasbl, IT0 TEMaM
B 13
Bonpocsl/
1 ’ Pazgen 8. Paapl. AHamuTHYeCKasn 35 3 1 5 0 5 5 | 3aAanms
reoMeTpus, Mo TeMaM
I13
Bcero 3a 2 cemecTp 144 1 12 4 8 132 1 25 1 25
Borpocst/
5 3 Pazpen 9. @yHKnuy HeCKOJIbKHX 70 4 9 2 66 5 5 3aJaHus
nepeMeHHbIX. IO TeMaM
I3
Bonpocsy/
Pazgen 10. Juddepedruaibnnie aa
JaHus
2 3 |ypaeHeHns. CHCTeMBI 37 2 1 1 35 10 | 10 110 TeMaM
puddeperanbHbIX ypaBHeHHH, 3
Bonpocsl/
3a/jaHK4
2 3 [Pa3gen 11. KpaTHble HHTerpabl, 37 2 1 1 35 10 | 10 110 TeMaM
13
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Bcero 3a 3 cemectp 144§ 8 4 4 136 | 25 | 25
Bonpocsl/
Pasgen 12, Paanl O@yphe u naTerpan 20 | 4 2 7 66 | 10 | 10 | 33daHud
Dyppe, o TeMaM
13
Bonpocsl/
Paspen 13. OnepapponHoe 37 2 1 1 35 10 | 10 | 32Aanug
UCYHC/IeHHe, MO TEMaMm
I3
Bonpocst/
Paspen 14. Teopua pynkuuit 37 2 1 1 35 5 g | 3adanus
KOMII/IEKCHOM NepeMeHHOM, 10 TeMaM
13
Bcero 3a 4 cemecTp 144 8 4 4 136 ¢ 25 | 25
Bcero o aucuuninHe 5401 36 | 16 20 504 | 100 ; 100
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