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VYuebublil Kype «Anredpa 1 Hayajla MaTEeMAaTUYECKOTO aHAINM3a» SABISETCA OJHUM U3 Hauboiee
3HaYMMBbIX B TpOrpaMMe CpenHero oomiero oOpa3oBaHUs, IMOCKOJBKY, C OJHOM CTOPOHBI, OH
obecreyrBaeT MHCTPYMEHTAIbHYIO 0a3y Ui M3Y4YEHUs BCEX E€CTECTBEHHO-HAy4YHBIX KYpCOB, a C
Apyroi CTOPOHBI, (OPMHPYET JIOTUYECKOE M aOCTPAKTHOE MBINUIEHHWE OOYYaIOLIMXCS Ha YpPOBHE,
HEOO0XOAUMOM JUIsl OCBOEHHUS MH(OPMATUKH, OOIIECTBO3HAHUS, MCTOPHM, CIOBECHOCTH M JIPYTHX
IUCUUIUIAH. B pamkax 1aHHOTO y4eOHOro Kypca o0ydaroImuecs OBIaIeBal0T YHUBEPCAIBHBIM S3bIKOM
COBPEMEHHOM HayKH, KOTOpasi (OPMYJIUPYET CBOU JTIOCTHIKEHUS B MAaTeMaTUYeCKON opMme.

VYuebHblii Kypc anreOpsl M Hadal MaTeMaTHYeCKOTO aHalM3a 3aKJa/JblBaeT OCHOBY JUIS
YCIIEUIHOTO OBJAJEHUS 3aKOHaMU (U3UKH, XUMHM, OMOJIOTMH, TMOHMMAaHUS OCHOBHBIX TEHICHLMI
pa3sBUTHS SKOHOMHKM M OOILIECTBEHHOW >KHM3HM, IO3BOJSIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IUGPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIIOJIb30BaTh MX JUId JaJbHEHIIEro
o0pa3oBaHMs M B TOBCEAHEBHOW XM3HU. B TO e BpeMsi OBlafieHWE aOCTPAKTHBIMH U JIOTHUECKHU
CTPOTMMM KOHCTPYKLMSAMHU aireOpbl M MaTEeMaTUYECKOI'O aHajiu3a pa3BUBAaET YMEHHE HaXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTHHHOCTb, JOKA3bIBaTh YTBEP)KICHHUS C MOMOIILI0 MHIYKIMUA U
paccyxaaTh JIeAyKTUBHO, HCIOJIb30BaTh OOOOIIEHME M KOHKpPETH3allMlo, abCTparupoBaHHE U
aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIIJICHHUE.

B xonme wusyuenus ydeOHOro Kkypca «Anrebpa M Hayajga MaTeMaTUYECKOrO aHaJIM3a»
o0ydJaroImuecs MoJy4aroT HOBBIM OIBIT PEHICHUS MPHUKIAIHBIX 33/1a4, CAMOCTOSTEILHOTO MIOCTPOCHUS
MaTeMaTHYeCKUX MoJeNiell peabHbIX CUTyalluil, MHTEPIPETaluy [TOJIy4YEeHHBIX PELICHUH, 3HAKOMSTCS
C MpUMepaMH MaTEeMaTUYECKHX 3aKOHOMEPHOCTEH B MPHUpPOJE, HAyKe M MCKYCCTBE, C BBIJAIOIIUMUCS
MaTeMaTUYECKUMU OTKPBITHSIMU U UX aBTOPaMH.

Y4eOHbIi Kypc 00jaaeT 3HAUUTEIbHBIM BOCIUTATEJIbHBIM IMOTEHLUAIOM, KOTOPBIH
peanu3yercss Kak uepe3 y4yeOHbI MaTepual, CIOCOOCTBYIOIUI (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK U 4Yepe3 crnenuuky y4eOHOH NesTeNbHOCTH, TPeOyIoImeH MpOaoKUTEIHHON
KOHIIGHTPALlMd BHUMAaHUs, CaMOCTOSATEIbHOCTH, aKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJIy4EHHBIH
pe3yJbTar.

B ocHoBe Meronuku oOyueHHs anreOpe M HayajgaM MAaTeMaTH4YeCKOro aHaln3a JISKUT
JeSITeTbHOCTHBIN MPUHIUT 00yIeHUSI.

B crpykType yueOHOro kypca «Anrebpa M Hayajga MaTeMaTUYECKOrO aHalN3a» BbIIEJICHBI
CIIEAYIONINE COJIEPKATEITHLHO-METOANYECKHE JTHHNN: «HUncna u BEIYUCIeHHs», «OYHKINU U Tpadukmy,
«YpaBHEHUs U HepaBeHCTBa», «Hawanma mMaTemaTtnyeckoro aHanusa», «MHOXXecTBa U JIoTMKa». Bce
OCHOBHEBIE COJIEPKATEIHHO-METOINYECKHE JIMHUHM W3YYalOTCs Ha MPOTSHKEHUH JBYX JIET OOYYEeHHUsT Ha
YPOBHE CpeAHero oOmero o0pa3oBaHHs, €CTECTBEHHO JOMOJHSS Jpyr Jpyra M IOCTENEHHO
HACHIIIAsACh HOBBIMH TEMaMU M pasznenaMu. [laHHBIA y4eOHBI Kypc SIBIISIETCSI WHTETPATHBHBIM,
MOCKOJIBKY OOBEeIMHSET B cebe copep)kaHue HECKOIbKMX MAaTeMaTHYECKUX JIUCIMIIMH, TaKUX Kak
anreOpa, TPUTOHOMETPHS, MaTEeMaTHUECKUI aHaIu3, TEOPUS MHOXKECTB, MaTeMaTH4yecKasl JIOTUKa U
apyrue. ITo mepe Toro kak oOydarolryecs OBJIAZEBAIOT BCE Oojiee HIMPOKUM MaTeMaTHYECKHUM
ammapaTtoM, y HHX TIOCIEIO0BaTeNbHO (OPMHUPYETCS ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTHYECKyI0 MOJIENIb pPeaJIbHOM CHUTyallud, MPUMEHSTh 3HAHMA, MOJYy4YEHHbIE NPU H3YUYEHUHU
y4eOHOro Kypca, JUIsl pelIeHHs] CaMOCTOSATENbHO C(HOPMYIMPOBAHHONM MaTeMaTH4YecKO 3aaayu, a
3aTeM MHTEPIIPETUPOBAThH CBOIl OTBET.

CopepxarenpHo-MeTOoIMYeCcKass JIMHUA «Yucria W BBIYUCIEHHUS» 3aBepluiaeT (opMUPOBaHHE
HaBBIKOB HCIOJb30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBLJIO HAa4aTO HAa YPOBHE OCHOBHOTO
obmero oOpa3zoBanmsi. Ha ypoBHe cpemgHero oOmiero oOpa3oBaHus 0CO0O€ BHHMaHUE YACISIETCS
(OpMHPOBAHHIO HABBIKOB DALMOHAIBHBIX BBIYMCICHUH, BKJIIOYAIOUIMX B Ce0S HCIOJIb30BAHUE
pa3nu4HBIX (HOPM 3aIUCH YHCIIa, YMEHUE JIeNaTh IPUKHAKY, BBITOIHATH PUOIKEHHBIC BRIYHCICHHUS,
OLIEHUBATh YHCJIOBBIE BBIPAXKEHHUs, paboTaTb € MaTeMaTHMYECKUMHM KOHCTAaHTaMH. 3HAaKOMbIE
00yJaroImuMCsi MHOXKECTBA HATypPAJIbHBIX, IIENIbIX, PANMOHAIBHBIX W JICHCTBHUTEIBHBIX YHUCET
JOTIOJTHSIOTCSI MHOXKECTBOM KOMILUIEKCHBIX 4HCel. B KakJOM M3 3THX MHOXXECTB PacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My crelupuUecKre 3aJaul 1 olepalu: JeJIeHne HalleJIo, ONepUpOBaHUE OCTaTKaMu
Ha MHOMKECTBE IIEJIBIX YHCEN, OCOObIe CBOMCTBAa pAIMOHAIBHBIX M HMPPALMOHAIBHBIX YHCEl,
apu(MeTHYECKUE OINepaluy, a TaKKe H3BJICUCHHE KOpPHS HATypaJllbHOW CTENEHM Ha MHOXKECTBE
KOMIUIEKCHBIX 4Hcel. biaromaps mocieqoBarelbHOMY pacIIMPEHUIO Kpyra HCIOJIb3YEMbIX YHCEeN U
3HaKOMCTBY C BO3MOXHOCTSIMM HX HPUMEHEHMs MJIs PEIICHUs pa3iMyHbIX 3a1ad (OopMHpYyeTcs
NPEJCTAaBICHUE O €IWHCTBE MAaTeMaTHUKU KaK HAyKH M €€ POJHM B MOCTPOCHUU MOJENCH peasbHOro
MHpa, IMUPOKO UCTIOJIB3YIOTCS 0000ICHIE M KOHKPETU3AIIHS.



JIunust «YpaBHEHHs U HEPABEHCTBA» PEAJM3yeTCsl HA MPOTSHKECHUH BCero oOydeHHsI Ha YpOBHE
cpeaHero odmiero 06pa3oBaHus, MOCKOJIbKY B KaXKaoM paszeine [IporpaMMbl npeaycMOTpeHo pelieHne
COOTBETCTBYIOILIHX 3ajau. B pe3ynprare oOyuaromuecs OBIaeBalOT pa3IMUYHbIMUA METOAAMHU PEIICHUS
paloHaIbHBIX, WPPALMOHAIBHBIX, IIOKA3aTeIbHBIX, JOTapU(PMHUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHH, HEPABEHCTB U CHUCTEM, a TAKKE 3a/1a4, COACpKaIIMX MapameTpsl. [lomyueHHble yMeHUs
IIMPOKO HCHOJB3YIOTCS MPU HCCIAeNOBAaHUU (PYHKUUN C TOMOIIbIO MPOU3BOAHON, MPHU pPEUICHUU
NPUKIAJAHBIX 33Jad W 3a/a4 HAa HAXOXJACHHWE HAWOONBIIMX M HAMMEHBIIWX 3HAYEHUH (YHKIUU.
JlanHast copepkarenbHas JIMHUS BKJIIOYaeT B ce0s Takke (POpMUPOBAHUE YMEHHM BBIMIOJIHATH PACUEThI
no ¢opmynam, mnpeoOpa3oBaHUsl PAMUOHAIBHBIX, HPPANUOHAIBHBIX M TPUTOHOMETPHYECKUX
BBIPXKEHUI, a TaKKe BBIPAXKEHUI, COIEp)KaluX CTENeHH U Jorapudmsel. braromaps H3ydeHUIO
anreOpandeckoro MaTepuaa MpoMcXoAuT JalbHenIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPaKTHOTO
MBIIUICHUST 00ydaromuxcs, (GOpMHUPYIOTCS HaBBIKM JAEAYKTHUBHBIX pACCYXJACHHM, paboThl C
CHUMBOJIBHBIMH (hOpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJIE PaBEHCTB U
HepaBeHCTB. AnreOpa mpenitaraeT 3¢G(GEeKTUBHbIE WHCTPYMEHTBI [UIsl PEUICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a/1a4, HAIJIAIHO JEMOHCTPHPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeTonu4eckass JuHUg «DyHKIMM W TpaduKM» TECHO TMepersieTaercs ¢
APYTUMH JIMHUSIMH y4eOHOTO Kypca, TOCKOJBKY B KaKOM-TO CMBICIE 3aMaT IOCIIeN0BaTEIbHOCTh
U3ydYeHHuss ~ MaTepuana. 3ydeHue ~ CTENEHHOW,  TOKa3aTeNbHOHM,  Jorapudmuyueckoil u
TPUTOHOMETPHUYECKUX (DYHKIIHMIA, UX CBOMCTB M TpadMKOB, MCIOIH30BaHWE (YHKIMN I PEIICHHS
3a/a4 U3 APYruX Y4eOHBIX MPEIMETOB M peajbHOW YXKU3HU TECHO CBA3aHO KAaK C MaTeMaTUYECKUM
aHAJM30M, TaK M C PEIICHWEM ypaBHEHHUH W HEpaBEHCTB. lIpm 3TOM OoJbIIOe BHUMAHUE YIENSETCS
(GbOpMUPOBAHHIO yYMEHHUs BBIpaXaTh (GOpMyJIamMH 3aBUCUMOCTH MEXIY PpPa3lIWYHbIMH BETUYHMHAMU,
WCCIIEIOBATh MOJIydYeHHbIE (PYHKIUHU, CTPOUTh UX rpaduku. Martepuan 3Toil copepikaTelbHONW JTHHUU
HalleJIeH Ha pa3BUTHE YMEHHI U HABBIKOB, IO3BOJIAIONIMX BBIPAXKATH 3aBUCUMOCTH MEXKIY
BEIMYMHAMU B DPA3IUYHON (opme: aHAIMTHUECKOW, Tpaduueckoil W cioBecHOW. Ero wusydeHwme
CHOCOOCTBYET Ppa3BUTHIO AITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTM K 0000IIEeHUI0 U
KOHKPETHU3aIIH, UCTIOIb30BaHUIO aHATOTHH.

CopmepxarenpHast nuHuA «Hadama wmareMaTHyeckoro aHanu3a» TO3BOJSET CYIIECTBEHHO
pacmMpuTh KPyr Kak MaTeMaTHIECKHUX, TaK U PUKIIATHBIX 3a/1a4, JOCTYITHBIX 00YyJalONIMMCs, TaK KaK
y HUX TOSBISETCS] BOBMOXXHOCTh CTPOUTH TpadUKU CIOKHBIX (DYHKIUN, ONPENeNsITh UX HauOOJbIINe
¥ HaWMEHbIWE 3HAYCHHsI, BBIYUCIATH IUIOMIATd (QUTYp W OOBEMBI TeN, HAXOIUTh CKOPOCTH M
YCKOpeHus mpoleccoB. JlaHHas copeprkaTesibHas IMHUSA OTKPHIBAET HOBbIE BO3MOXHOCTH IMOCTPOEHUS
MaTeMaTHYECKUX MOJIENel pEeaNbHbIX CHUTYalluid, IO3BOJISIET HAXOAWTh HAWIydllee pElIeHHe B
NPUKIAAHBIX, B TOM YHCIE€ COLUAIbHO-3KOHOMHUYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBAaMHU
MaTeMaTUYeCKOro aHajlin3a CIIOCOOCTBYET pa3BUTHUIO aOCTPAaKTHOTO, (OPMAIbHO-JIOTUYECKOTO W
KpEaTUBHOTO MBIIIEHHUs, (POPMUPOBAHUIO YMEHUH PAaCIIO3HABATH MPOSIBICHUS 3aKOHOB MaTEMAaTHKH B
HayKe, TEXHHKEe U HCKyccTBe. OOydJaromuecs: y3HAIOT O BBIJAIOIIUXCS Pe3yNbTaTax, MOJyYeHHBIX B
XOJIE pa3BUTHsI MAaTEMaTHKU KaK HayKH, U 00 UX aBTOpax.

ConepxartenbHO-MeTou4ecKas TuHUsS «MHOXKECTBa M JIOTMKa» BKIIOYAaeT B CEOSI DJIEMEHTHI
TEOPUH MHOXECTB M MaTeMaTHYECKOW JIOTUKU. TeopeTHKO-MHOKECTBEHHbIE MPECTaBICHUS
MPOHU3BIBAIOT BECh KypC HIKOJHHOW MaTeMaTHKH W MpEIaraloT HauOoiee YHUBEPCAIBHBIA S3BIK,
OOBEIUHSIOMNN BCEe pa3/enbl MaTeMaTUKM U €€ TPWIOKEHUH, OHM CBS3BIBAIOT pa3HbIe
MaTeMaTHYeCKue NUCIHUILUIMHBI W WX TPWIOXKEHHS B eanHoe Ienoe. [lodToMy BaXKHO JaTh
BO3MOXKHOCTh ~ OOydaromiemycst MOHHMMaThb TEOPETUKO-MHOXKECTBEHHBIH  S3BIK  COBPEMEHHOMN
MaTeMaTHKH ¥ HCIOJB30BaTh €ro ISl BBIPAXKEHHS] CBOMX MBICIEH. J[pyrMM BakHBIM TPH3HAKOM
MaTeMaTHKU KaK HayKH CJeyeT MPHU3HAaTh CBOMCTBEHHYIO €l CTPOrocTb 0OOCHOBaHM M CII€JJOBaHUE
OTIpeNIeIEHHBIM TIPAaBUJIaM ITOCTPOEHUS JIOKa3aTeNIbCTB. 3HAKOMCTBO C JJIEMEHTAMH MaTeMaTHYeCKON
JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOIMUYECKOT'O MBIIUICHUS OOYYaroUIUXCs, MO3BOJSET UM CTPOMTH
CBOY PAcCCyXJICHUSI Ha OCHOBE JIOTHUECKUX MPaBUII, OPMHUPYET HABBIKA KPUTUYECKOTO MBIIIIICHHS.

B yueOHOM Kypce «Anrebpa M Hadala MaTeMaTHMYECKOTO aHaJIM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIMPOBAHsI, KOTOpPBIE MPH3BAaHBI CHOCOOCTBOBATH (DOPMUPOBAHHUIO HABBHIKOB
MOCTPOCHHSI MOJIETICH peajbHBIX CUTYallil, MCCIEIOBAaHUS A3TUX MOJETeH ¢ IMOMOINBIO armapara
anreOppl ¥ MaTeMaTUYECKOTO aHalli3a, WUHTEpIpeTaly MOJYyYeHHBIX pe3yibTaToB. Takue 3anaHus
BIUIETEHBI B KaX/IbI M3 pa3JesioB MPOrpaMMbl, OCKOJIBKY BECh MaTepuaj y4eOHOro Kypca IMIHPOKO
UCIOJIb3YEeTCSl JJI1 pelIeHHs] NPUKIATHBIX 3a1ad. [Ipu pelieHuu peabHbIX MPAKTUYECKUX 3adad
oOyyarolmuecsi  pa3BUBAaIOT  HAOMIOJAATENbHOCTh,  YMEHHE  HAXOAUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HCIOJB30BAaTh AHAJIOTHIO, O0000mMAaTh © KOHKPETHU3UPOBATH IMPOOIEMY.



JleaTenbHOCTh 10 (POPMHUPOBAHUIO HABBIKOB PELICHUS MPUKIIAJHBIX 3a7[ad OPraHU3yeTcs B Mpoliecce
M3YYEHHUS BCEX TeM yueOHOro Kypca «Anredpa U Hauaisa MaTeMaTHUYECKOTO aHAIHU3a.

Ha usydenue yuebHoro kypca «AnreOpa 1 Hadyajga MaTeMaTHYECKOTO aHAJIN3a» OTBOAUTCS 272
yaca: B 10 kiacce — 136 gacos (4 yaca B Henenio), B 11 kimacce — 136 yacoB (4 yaca B HEACIIO).

COJAEP/KAHUE OBYYEHUA

11 KJIACC

Yuciia 1 BbIYMCICHUS

Harypanbublie u nensie uncna. [IpuMeHeHne mpu3HakoB JETUMOCTH IEIBbIX YUCeN, HanOOIbIINN
obmuii genmurens (mamee — HOJI) m mammenbmiee oOmee kpatHoe (manee — HOK), ocraTkoB 1o
MOZYJIIO, aNropuTMa EBKinaa 1 penieHus 3a1ad B LeNbIX YACIIax.

KommekcHble uncia. Anredpandeckasi 1 TpUrOHOMeTpHUUecKast (POpMbl 3alucu KOMIUIEKCHOTO
yrcaa. ApudMeTHuecKkue onepanui ¢ KOMILUICKCHBIME yuciamMu. M300pakeHre KOMIUIEKCHBIX YHCEI
Ha KoopauHaTHOW Imiockoctu. Popmyna Myaspa. KopHu n-ol cTeneHM M3 KOMIUIEKCHOTO YHCIA.
[TpuMeHeHre KOMIUIEKCHBIX YHCEeN IS PeleHUs (PU3NIECKUX U TEOMETPHUECKUX 3a/1ad.

YpaBHeHNsI 1 HEPABEHCTBA

Cucrema M COBOKYNHOCTh YpaBHEHHH M HepaBEHCTB. PaBHOCHIIbHBIE CHCTEMBI U CHUCTEMBI-
clIeACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTbop KOpHEH TPUTOHOMETPHYCCKHX YPABHCHHH C TIOMOIIBIO TPUTOHOMETPUUYCCKOM
OKpPY>KHOCTH. PelieHne TpuroHoMeTpu4ecKux HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHSI TOKA3aTEIbHBIX U JIOTApU()PMUIECKUX HEPABEHCTB.

OCHOBHBIE METOABI PELICHUS UPPALMOHAIbHBIX HEPABEHCTB.

OcCHOBHbBIE METOJIbl PELIEHUS CHUCTEM U COBOKYIHOCTEH pPallMOHAIbHBIX, HUPPALMOHAIbHBIX,
MOKa3aTeIbHbIX U JIOTapU(PMUUECKUX YpaBHEHUI.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapAMETPAMHM.

IIpumeHeHne ypaBHEHH, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX 3a7a4 U 3a/1a4 U3
pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKU3HU, MHTEPIIPETALUS TOJTYY€HHBIX PE3yJIbTaTOB.

DYyHKUMH U TPaPuKU

I'padpuk xommoszunmu ¢yHkuuid. ['eomerpuyeckue oOpa3bl ypaBHEHHH W HEpPaBEHCTB Ha
KOOPJAMHATHOM TIOCKOCTH.

Tpuronomerpuyeckue QyHKINH, UX CBONCTBA U IPaPUKH.

I'paduueckue MeTOAbl pelieHHs] YpaBHEHHUH M HEpaBeHCTB. I'paduueckue METOAbI pelieHus
3a/1a4 ¢ mapaMeTpaMH.

Hcnonb3oBanue rpadukoB GyHKIMN A MCCIEI0BAHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 APYrUX YUeOHBIX IPEIMETOB U PEATbHOU KU3HU.

Havana maTeMaTH4eCKOro aHaJmu3a

[IpumeneHne NpPOU3BOAHONW K HCCIENOBAaHUIO (YHKIUMH HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxaenne HanOobIIero 1 HAMMEHbIIET0 3HAYSHUH HeTIPePhIBHOM (PYHKIIMHM Ha OTpE3Ke.

[IpumeneHne mpoM3BOIHON AJI1 HAXOXKIECHUS HAWIYyYLIero penieHHs B MPHUKIAIHBIX 3ajaydax,
IS OTIpeJIeJIEHUs] CKOPOCTH U YCKOPEHHS Ipoliecca, 3a1aHHOro (GopMyol Wiy rpauKoM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpa3HbIe 3IIEMEHTAPHBIX
¢bynkuuit. [IpaBuia HaxoXA€HUS TIEPBOOOPA3HBIX.

NHuterpan. I'eomeTpudeckuii CMBICI MHTErpana. BeluuciaeHue onpenes€éHHOro MHTErpajia Io
¢dopmyne Herotona-JleitbHuna.

[Ipumenenune wuHTErpana [Uisi HaXOXKAEHUSA IUIomafe I1uiockux ¢uryp u  00bEMOB
re€OMETPUUYECKUX TEI.

[Ipumepsr pemenuit nuddepeHIMaNbHBIX YpaBHEHHH. MaremaTudeckoe MOJeIUpOBaHKe
peabHBIX MPOLECCOB C MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.

ITAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA <«AJI'EBPA N
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI



1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOHN MO3UIMKH O0YYAIOIIETOCs KaK aKTHUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHUUCKOTO OOIIeCTBa, MPEACTABICHHE O MAaTEMaTHYEeCKHX OCHOBaX ()YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHHUM, MPOIEAYP TPaXKTAHCKOTO OOIIecTBa (BBIOOPHI, OMPOCH U JIPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMATHHBIMA WHCTHUTYTAMH B COOTBETCTBUU C UX (DYHKIUSIMH U
Ha3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPAKIAHCKOW HACHTHYHOCTH, YBKEHHS K TMPOILIOMY H
HACTOSIIEMY POCCUKWCKOM MAaTEMATHUKH, LIEHHOCTHOE OTHOLIEHHE K JIOCTHKEHHUSM POCCUHUCKUX
MaTeMaTUKOB M POCCUUCKONW MaTeMAaTMYECKOW IIKOJIbI, UCMOJIb30BAHUE ATUX JOCTHKEHUU B JIPYTHX
HayKaX, TEXHOJIOTHSIX, chepax SKOHOMHKHY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHWE JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapojna, chOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHUs, ITUYECKOrO MOBEACHHUS, CBSI3AHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKECHHUN HAYKU U
JEeSTeNbHOCTIO YIEHOT0, OCO3HAHUE JIMYHOTO BKJIAJa B TIOCTPOSHUE YCTOMYHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJa4, PEUICHHWH, pacCy>KICHHH, BOCIPUUMYHMBOCTh K MaTEMaTHYECKUM acleKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCNUMTAHUSA:

c(OPMUPOBAHHOCTh YMCHHS TPUMEHSATh MaTEMaTHYCCKHE 3HAHUS B MHTEpPECAaX 3J0POBOTO U
6e3omacHoro oOpasza *KH3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHUE,
cOamaHCHPOBAHHBIA PEKUM 3aHATUN M OTABIXA, PEryisipHas (Qu3ndeckas aKTUBHOCTB), (PU3UUYECKOE
COBEPIICHCTBOBAHUE MPH 3aHITUAX CIIOPTUBHO-0310POBUTEIIBHON ESATEILHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAy, OCO3HAHHME LEHHOCTU TPYAOIIOOUS, HWHTEpPEC K pa3IU4HbIM cdepam
po(eCCHOHATLHON JIEATEIIBHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW W €€ MPHIOKCHUSIMU, yMCHUE
COBEpIIaTh OCO3HAHHBIN BBHIOOp Oymymiell mpodeccuu U peann30BBIBATH COOCTBEHHBIE KM3HEHHbBIE
IJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUM BCEW KM3HHM, TOTOBHOCTh K AKTMBHOMY YYAacTHIO B PEUIEHWU MPAKTHUYECKUX 3a]a4
MaTeMaTU4eCKOW HalpaBJIE€HHOCTH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

c(OPMHUPOBAHHOCTb ~ JKOJIOTHYECKOW  KYJIbTYpbl, TOHHUMAaHWE  BIUSHHUS  COIMAIBHO-
HKOHOMMYECKUX MPOIECCOB HA COCTOSIHUE MPUPOJHON U COIMAIBHOM Cpe/ibl, 0CO3HAHUE TJI00aTBEHOTO
XapakTepa IKOJOTUYECKUX MpOoOJieM, OpUEHTalUsl Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWM IS
pelIeHns 3a1a4 B 00JIaCTH OKPYXKAIOIeH Cpe/ibl, MIaHUPOBAHUE TTOCTYIIKOB U OI[EHKH WX BO3MOKHBIX
MOCTEACTBHUM JJISI OKPYKAOLIEN CPEBI;

8) neHHOCTH HAYYHOI0 MO3HAHMA:

c(hOpMHUPOBAHHOCTb MHUPOBO33PEHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHSA
HAayKW W OOIIECTBEHHOU MPaKTUKH, MOHMMAaHUE MaTEeMaTHUYeCKOW HayKH Kak chepbl 4elIoBEHeCKOU
NESTETLHOCTH, ITANOB €€ Pa3BUTHS M 3HAUYMMOCTH JIJISl PA3BUTHUS IMBUJIM3AIMU, OBIIAJICHUE SI3BIKOM
MaTreMaTUKd U MaTEeMaTUYECKOM KyJIbTYpOll KakK CpeICTBOM TO3HAHUS MHPA, TOTOBHOCTh
OCYIIECTBJISITh TPOCKTHYIO ¥ UCCIIEIOBATEILCKYIO NEITEIbHOCTh WHINBUTyaJIbHO U B TPYIITIE.

METAINPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTebHBIC YHMBeEPCAIbHBIC YUeOHbIE e CTBHS

ba3zoBble JJornueckue aAeMcTBUA:

BBIABJIATHD U xapaKTepnsoBaTL CyHIeCTBeHHBIe HpI/ISHaKI/I MATEMATUYCCKUX O6’beKTOB, HOHHTPII)’I,
OTHONIICHUH MEXAYy TOHATUSAMHU, (OPMYIUPOBATh OMNpEICICHUS TMOHATHH, YCTaHABIUBATh
CYLIECTBEHHBI MpH3HAK KiIacCU(UKALUKA, OCHOBaHUS JUIsl OOOOIIEHHS M CpaBHEHHUS, KpUTEpUU
MIPOBOJMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OpMYyIUpOBaTH W TPEOOPa30OBBIBATH CYKICHHS: YTBEPAWUTEIbHBIC H
OTpI/II_[aTCJIBHLIC, CAMHUYHBIC, YaCTHBIC U O6H_II/I€, yCJIOBHI:Ie;

BBISIBIIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTUBOPEUNs B paKkTax, TaHHBIX,
HAOMIOACHUSAX W YTBEPXKIEHUSX, MpeanaraTb KPUTEPUH Ui BBIABICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;



JenaTh BBIBOJBI C KCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKIIOUeHU N, YMO3aKIIOUECHHI IO aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEBHO JIOKA3aTEIbCTBA MAaTEMAaTUUYECKUX YTBEPXKICHHU (MpsMble U OT
MIPOTUBHOTO0), BBICTpanBaTh apryMEHTALMIO, TPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIC CYXKICHHSI M BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHus y4eOHOH 3ahauu (CpaBHUBATh HECKOJBKO BapHUaHTOB PEICHMUS,
BEIOMpaTh HarOoJIee OIXO AN C Y4ETOM CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBarejLCcKue AeiicTBHA:

WCIOJIb30BaTh BOMPOCHl KaK HCCICNIOBATEILCKIUI HMHCTPYMEHT TO3HAHUSA, (HOPMYIUPOBATH
BONPOCHL, (UKCHUPYIOIIME MPOTHUBOpEYHME, NpodJieMy, yCTaHAaBIUBAaTh HMCKOMOE M JIaHHOE,
(hopMHPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOO TIO3HIINIO, MHCHHUE;

MIPOBOAUTH CAaMOCTOSITENIbHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE IO YCTAHOBIICHUIO
O0COOCHHOCTEW MaTeMaTHYECKOTO OOBEKTa, SBJICHHS, MPOIECCA, BBISBICHUIO 3aBHCHMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUAMHU, TIPOLIECCAMU;

CaMOCTOSITENTLHO (HOpPMYITHpPOBaTH OOOOIICHHS W BBIBOABI IO pe3yjibTaTaM IPOBEAEHHOTO
HAOIIO/ICHUs, WCCIIEOBaHMs, OLIEHWBATh JIOCTOBEPHOCTH IMOJIYYEHHBIX pE3YJbTAaTOB, BHIBOJIOB U
00001IeHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOLIECCa, a TAKKe BBIIBUraTh MPEANOIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

BBISBJIATH AePUIUTE WHGOPMAIIMU, TAHHBIX, HEOOXOIMWMBIX JUIsi OTBETA HA BONPOC W JUIA
pellIeHus 3a/1auH;

BEIOMpaTh ~ WHPOPMAIMIO W3  HCTOYHMKOB  Pa3jMYHBIX  THIOB,  aHAJIW3HPOBATH,
CHUCTEMAaTHU3HPOBATh U UHTEPIPETUPOBATH MHPOPMAIINIO PA3IMYHBIX BUIOB U JOPM MPEACTABICHUS;

CTPYKTYypUpPOBaTh HMH(OPMALHIO, MPEACTABIATh €€ B PA3IMYHBIX (OpMax, HIUTFOCTPUPOBATH
rpauvecKu;

OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH TT0 CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPHTEPHUSIM.

KommyHukaTHBHBIEe yHHBepcaibHble YueOHbIe el CTBUS

Oo0menne:

BOCIIpUHUMATH U q)OpMy.]'H/IpOBaTI) CYXXACHUA B COOTBETCTBUU C YCIIOBUAMHU U LCITSIMU 06HIGHI/I$I,
SCHO, TOYHO, TPAMOTHO BBIPa)KaTb CBOK TOUYKY 3PEHHUS B YCTHBIX M IUCBbMEHHBIX TEKCTaX, /1aBaTh
MTOSICHEHHS 110 X0y PELICHUS 3a/1a4i, KOMMEHTHPOBATh NIOJyYCHHBIN PE3yJIbTAT;

B XO/€ OOCYXIEHHUs 3a/aBaThb BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl, MpPOOIEMBI,
pemaeMoﬁ 3ala4i, BbBICKA3bIBATh HJACH, HALCJICHHBIC Ha IIOUCK PCHICHUA, COIMOCTABIATH CBOU
CYXKJIEHUSI C CYXJIEHUSAMM JPYI'MX Y4YacTHUKOB JAManora, oOHapyXKHWBaThb pPa3M4Me€ U CXOJACTBO
MO3ULUHI, B KOPPEKTHON opMe GOpMyIIHpOBaTh pa3HOTIACHsl, CBOM BO3PaKEHUS;

IIPECTABIATh PE3YJNbTAThl PELICHHUs 3aJadd, »OJKCIIEpUMEHTA, WCCIIENI0BaHUs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (popMar BBICTYIUIEHHS C Y4€TOM 3aJad Ipe3eHTalMd U OCOOEHHOCTEH
ayUTOPHH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranuszaums:

COCTABIIATh IUIAH, QITOPUTM pELICHUs 33aJayd, BbIOMPATh CIOCOO pemeHHs ¢ Y4ETOM
UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATH
BapHUaHTHI PElIeHUH ¢ yu€TOM HOBOM nH(pOpMaLuu.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

BJIaJIeTh HABBIKAMU TO3HABATENBbHOW pedIeKCHM Kak OCO3HAHMS COBEpPIIAEMbIX JEHCTBHHA U
MBICITUTENIBHBIX TPOIECCOB, UX pE3yJbTAaTOB, BIAJETh CIOCOOAMU CaMONPOBEPKH, CaMOKOHTPOJIS
Ipolecca U pe3yibTaTa pelleHrs MaTeMaTUIEeCKON 3a1a4u;

MPEABUAECT TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IIPU PEIICHUH 3aJa4d, BHOCUTH
KOPPEKTHBBl B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, JAaHHBIX, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa LIEJIH U YCIOBUAM, OOBSCHITH MPUUNHBI TOCTUKECHUS UITH
HEIOCTUXKECHUS PE3yJIbTaTOB AEATENBHOCTH, HaXOAUTh OLIMOKY, J1aBaTh OLIEHKY NPHOOPETEHHOMY
OIIBITY.

CoBMmecTHast 1eATEIBHOCTD:



MOHMMaTh ¥ HCIOJb30BATh IPEHMYILECTBA KOMAHTHOW M HMHIUBUAYaJbHOW paboTHl IpH
penIeHny y4eOHBIX 33/1a4, NPUHUMATh [IE1b COBMECTHOW AEATENLHOCTH, INIAHUPOBATh OPraHU3alUI0
COBMECTHOH paboOThl, paclpeaesaTh BHIbI paboT, JOrOBapUBATHCS, 00CYXIaTh MPOLECC U Pe3yIbTaT
paboThI, 00001IaTH MHEHHSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (00CYXIeHHs, OOMEH MHEHHH, «MO3TOBbIC
IITYPMbI» U UHBIE), BHIIOJIHATH CBOIO 4acTh PabOThI M KOOPAWHHPOBATH CBOM JICHCTBUS C APYTHMH
YjieHAMA KOMAaHJIbl, OIICHWBAaTh KadeCTBO CBOEr0 BKJIaJa B OOUIMIA MPOAYKT IO KPUTEPHUSIM,
copMyIMPOBaHHBIM yYaCTHHUKAMU B3aMO/ICHCTBUSL.

NNPEJMETHBIE PE3YJIbTATBI

K xoniy o6ydenus B 11 kjacce oOydaromuiicsi MOMyYHUT CIASAYIOIIUE IPEIMETHBIE PE3yIbTaThI
[0 OT/EJIbHBIM TeMaM pabouell mporpaMmsl yueOHOro Kypca «Ajiredpa M Hadanaa MaTeMaTUYECKOIo
aHaJIu3a»:

Yucia ¥ BHIYHCIICHUA:

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: HATYpaJbHOE U LIEJI0€ YUCIIO, MHOXKECTBA HATYpaJIbHbIX U
LIEJIBIX YHCeJl, UCII0JIb30BaTh Mpu3Haku aenumoct neibix yucen, HOJ u HOK HatypanbHbIX umncen
JUI pellieHus 3aJa4, IPUMEHATh alnroput™ EBkianna;

CBOOOJHO ONEpUpOBaTh HMOHATHEM OCTaTKa IO MOJAYJIIO, 3allUChIBATh HaTypallbHbIe 4KCla B
Pa3IMYHbIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEpPUPOBATh MOHATUAMU: KOMIUIEKCHOE YMCIO U MHOXXECTBO KOMIUIEKCHBIX YHCE,
MPEJCTABIATh KOMIUIEKCHBIE YHCIa B anreOpanyecKod M TPUTOHOMETPHUYECKOW (hOpMe, BBIOIHATH
apupMeTHyeCcKre ornepaluy ¢ HUIMU M H300pakaTh Ha KOOPIAMHATHOM IIIOCKOCTH.

YpaBHeHus U HEPaBeHCTBA!

CBOOOJHO ONEpUpPOBaTh MOHATHSAMU: UPpPALMOHAIbHBIE, MOKAa3aTeJIbHbIC U JIOrapu(pMHUUYECKHUE
HEPAaBEHCTBA, HAXOJAUTh UX PELICHUS C TIOMOILIbIO0 PABHOCUIIbHBIX I1EPEXO/0B;

OCYLLECTBIATh OTOOP KOpHEH NMpH pellieHMH TPUTOHOMETPUYECKOIO YPABHEHUS;

CBOOOZIHO  ONEpUPOBaTh  IOHATUEM  TPUTOHOMETPUYECKOE  HEPABEHCTBO, IPUMEHATH
He00XoAuMble (OPMYIIBI ISl peIlIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOO/JIHO OIEpPUPOBATh MOHATHUSMHU: CHUCTEMA M COBOKYNHOCTb YPaBHEHHH M HEPaBEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI M CHCTEMBI-CIEICTBHUS, HAaXOAUTh PEIIEHUS CHUCTEMBl M COBOKYIHOCTEN
paloHaIbHBIX, UPPALMOHAIIBHBIX, TOKA3aTENbHBIX U JIOTApU(PMUUYECKIX YPAaBHEHUN 1 HEPABEHCTB;

pemiaTb ~ palUOHAalbHble, UppalMOHAJIbHbIE, IIOKa3aTelbHble,  JIOTapUMHUUECKUE U
TPUTOHOMETPUYECKHE YPAaBHEHUSI U HEPABEHCTBA, COEpKalllie MOJIYJIN U TapaMeTphl;

IPUMEHATHh Ipaduyeckre METOAbI JUIsl pellleHUs] YPaBHEHUI M HEpaBEHCTB, a TAKXKE 3a7ay C
napameTpamu;

MO/JIJIMPOBaTh pealibHble CUTyallud Ha s3bIKe alreOpbl, COCTABIATH BBIPAXKEHHUS, YpaBHEHUS,
HEpPAaBEHCTBA U HUX CHUCTEMBbl 10 YCJIOBHMIO 3ajJaud, MCCIEAOBATh IIOCTPOCHHbIE MOJEIU C
MCMOJIb30BAHUEM allliapaTa ajareopsl, MHTEPIPETUPOBATH MOTYUYEHHBIN pe3ybTarT.

DyHKIUH U TPaQUKH:

CTPOUTH TpaUKU KOMITO3UIIMH (DYHKIMI ¢ TOMOIIBIO 3JIEMEHTAPHOTO UCCIIEIOBAaHUS U CBOMCTB
KOMITO3UITUH IBYX (YHKIINH;

CTPOUTH TeOMEeTpUUYEeCcKre 00pa3bl YpaBHEHUH U HEPABEHCTB HA KOOPMHATHON MJIOCKOCTH;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: T'paUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

NPUMEHATHh (PYHKIIMH JUI MOJICTUPOBAHMS U UCCIIEIOBAHUS PEAbHBIX MPOLIECCOB.

Hauyana maTeMaTH4ecKoro aHajimsa:

UCIOJIb30BATh MPOU3BOJHYIO JJIsl UCCIIEI0BAHUS (PYHKIIMHM HA MOHOTOHHOCTb U 9KCTPEMYMBI,

HaXOJUTh HaUOOJIbIIIee U HAUMEHbIIIEe 3HaYCHHS] PYHKIIMU HEMTPEPHIBHON HA OTPE3KE;

UCIOJIb30BaTh MPOM3BOJHYIO Il HaXOXKJICHHS HAWJIYYIIEro pelieHus B MPUKIAIHBIX, B TOM
qlclie COLUATbHO-IKOHOMUYECKUX, 3aJauax, JUIsl ONpENeNeHHUs CKOPOCTH M YCKOpEHHUs Ipolecca,
3aJJaHHOTO (POPMYJION MM IrpaduKoM;

cBOOOJIHO ONEpUpOBaTh MOHATHSMH: MEpPBOOOpa3Has, OMpPENeNEHHBI HHTErpan, HaxXxoAWUTh
NepBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMHA U BBIYUCIATH HHTErpa o popmyine Hetorona-JleiiOnuma;

HaXOJUTh IUIOLAU INIOCKUX GUryp U 00BEMBI TEJ ¢ IOMOILBIO UHTErPana;

UMETh TPEACTABIECHUE O MaTEeMaTHYEeCKOM MOJEIMPOBAHUM Ha MPUMEPE COCTaBICHUS
mudpepeHIMaTbHBIX YPaBHEHUI;

pemaTh NPUKIAAHbIE 337a4d, B TOM YHCJIE COLUAIBHO-3KOHOMHYECKOr0 MU (hru3nyeckoro
XapakTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIIACC
Ne | HaumenoBaHue pa3zenoB U TeM KosmyecTBo yacoB ONEKTPOHHBIE
n/n MIPOTrPaMMBI Bcero | KonTponbshbie [IpakTuueckue (mmudpoBsie)
paboThI paboThI o0Opa3oBaTenbHbIC
pecypcehl
1 UccnenoBanne  GyHKIMHA ¢ 22 1
MTOMOIUIBIO0 TPOU3BOTHOU
2 12 1
IlepBooOpa3Has u uHTErpai
3 I'paduiku TpUroHOMETpUUYECKUX 14 1
GyHKIHH.
Tpuronomerpuyeckue
HEPaBEHCTBA
4 WppanmonaneHsie, 24 1
MoKa3areabHbIe U
sorapu(MuIecKue HEpaBEeHCTBA
KomrnekcHele uncna 10 1
HarypanbHble u nensle yucna 10 1
Cucremsl paloHaIbHbIX, 12 1
HPPaIMOHATEHBIX
MOKa3aTeIbHBIX u
JOTapu(PMUYECKUX YpaBHECHUI
3aaun ¢ mapaMeTpamu 16
[ToBTOpeHue, o0o01enue, 16 2
CHUCTEeMaTU3alus 3HAHUI
OBIIEE KOJMYECTBO YACOB | 136 10
110 TTPOTPAMME




ITHOYPOYHOE IINTAHUPOBAHHUE

11 KUIIACC
Ne ni/m Tema ypoka Jaramo | /lara nmo
TJIAHY dakrty

Tema 1 HccaenoBanue pyHKUMH ¢ NOMOIIBIO IPOU3BOAHOM

1 [Ipumenenue mNpPOU3BOAHON K HCCIEAOBaHHUIO (YHKIUN Ha 04.09
MOHOTOHHOCTb U DKCTPEMYMBI

2 [Ipumenenue mNpPOU3BOAHONM K HCCIEAOBaHHUIO (YHKIUN Ha 05.09
MOHOTOHHOCTb U DKCTPEMYMBI

3 [IpuMeHeHne TIPOM3BOAHOM K UCCICAOBaHHMIO (YHKIMHA Ha 06.09
MOHOTOHHOCTb U SKCTPEMYMBI

4 [Ipumenenne NPOU3BOAHON K HCCIEAOBaHHUIO (YHKIUN Ha 07.09
MOHOTOHHOCTb U SKCTPEMYMBI

5 [IpuMeneHne TPOU3BOAHOW K HCCIENOBaHUIO (PYHKIUMHA Ha 11.09
MOHOTOHHOCTb U SKCTPEMYMBI

6 [IpuMeHneHne TPOU3BOAHOW K HCCIENOBaHUIO (PYHKIUNA Ha 12.09
MOHOTOHHOCTb U SKCTPEMYMBI

! Haxoxnenne  HauOonbllero M HAUMEHBIIETO  3HAYCHUS 13.09
HenpephIBHON (YHKITUU HA OTPE3Ke

8 Haxoxnenne  HauOonbllero M HAUMEHBIIETO  3HAYCHUS 14..09
HenpepbIBHON (YHKIIMU HA OTPE3Ke

9 Haxoxnenne  HauOonbllero M HAUMEHBIIETO  3HAYCHUS 18.09
HenpepbIBHON (DYHKIIMU HA OTPE3Ke

10 Haxoxnenne  Hambonpliero W HAUMEHBIIETO  3HAYCHHS 19.09
HenpepbIBHON (DYHKIIMU HA OTPE3Ke

11 Haxoxnenne  HaubOonpliero W HAUMEHBIIETO  3HAYCHHS 20.09
HenpepbIBHON (DYHKIIMU HA OTPE3Ke

12 Haxoxnenne  HambOonbliero W HAaUMEHBIIETO  3HAYCHHS 21.09
HenpepbIBHON (YHKIIMU HA OTPE3Ke

13 [IpuMeHeHne Npon3BOAHOM ISl HAXOK/ICHUS HAWTYYILIETO PEIICHUS 25.09
B MIPUKJIAJIHBIX 3aJja4ax

14 [IpuMeHeHne Npon3BOAHOM ISl HAXOK/ICHUS HAWTYYILIETO PEeIICHUS 26.09
B MIPUKJIAJIHBIX 3a/1a4ax

15 IIpuMeHeHHEe TNPOU3BOMHOM Uil ONPENEICHUs CKOPOCTH U 21.09
YCKOPEHUs Ipoliecca, 3aJaHHOT0 GopMyIToi nim rpadukom

16 [IppuMeHeHHEe NPOM3BOMHOM Uil ONpENENEHUsT CKOPOCTH U 28.09
YCKOPEHUs Tpoliecca, 3aJaHHOT0 GopMyIToi nin rpaduKkoM

17 Komnoszunus ¢yHkimit 02.10

18 Kowmmnosurus dhyHkimit 03.10

19 Kommnosumus hyHkmmi 04.10

20 I'eomeTprueckue 006pa3pl ypaBHEHHH Ha KOOPAMHATHON TJIOCKOCTH 05.10

21 I"'eomeTprueckue 006pa3bl ypaBHEHHH Ha KOOPAMHATHON TIOCKOCTH 09.10

22 10.10

Konrtponbaast pabora: "UccnegoBanume GyHKIMA € MTOMOIIBIO




IIPOU3BOTHON"

Tema 2 IlepBooOpa3Hasi u MHTErpa
23 IlepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 11.10
24 IlepBooOpasHbie 3neMeHTapHbIX GyHKUuH. [IpaBuiia HaxoxaeHHs 12.10
11EpBOOOPA3HBIX
25 I o 16.10
epBOoOOpa3Hble 3MeMeHTapHbIX (yHKuui. IlpaBuna HaxoxIeHHs
11EpBOOOPA3HBIX
26 WuTterpan. ['eomeTpudeckuii CMbICT MHTErpajia 17.10
21 Breruncnenune ompenenéHHoro uHTerpana mo ¢opmyne HproToHa- 18.10
JleiiOHM1Ia
28 B . 19.10
BIYUCIICHHE OIpeNeEéHHOr0 MHTerpana no ¢opmysne Hprorona-
JleiiOHMIa
29 I o 23.10
pUMEHEHUE HHTerpaja [yl HAaXOXAEHUS IUIOIAAEH IJIOCKUX
¢buryp
30 [Ipumenenue UHTErpana e HaXO0XKJICHUS 00BbEMOB 24.10
Tr€OMETPUYECKUX TEJ
31 I o o 25.10
puMepsl penieHui 1uddepeHnalbHbIX YpaBHEHUH
32 [Tpumeps! pemenuii quddepeHaaTbHbIX YpaBHEHHN 26.10
33 Matematuueckoe  MOJAEIUMPOBAHHWE  pEAIbHBIX  IPOLECCOB  C 07.11
NOMOIIBIO U] epeHInanbHbIX YpaBHEHUN
34 KonTponbnas pabora: "[leppoobpasznas u uaTerpan’” 08.11
TeMa 3 I'paduku TPUTOHOMETPHYECKHX (pynxnuii.
Tpuronomerpnueckne HepaBeHCTBA
35 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKu 09.11
36 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA M rpaQUKu 13.11
37 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku 14.11
38 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 15.11
39 Tpuronomerpuyeckue QyHKINH, UX CBOMCTBA U rpaQUKu 16.11
40 OT00op KOpHEH TPUrOHOMETPHUECKUX YPAaBHEHHH C MOMOILBIO 20.11
TPUTOHOMETPUUECKON OKPYKHOCTH
Al OT00op KOpHEH TPUTOHOMETPHUECKUX YPAaBHEHHH C MOMOIIBIO 21.11
TPUTOHOMETPUUECKON OKPYKHOCTH
42 OT0op KOpHEH TPUTOHOMETPHUUECKUX YpPaBHEHHH C MOMOILBIO 22.11
TPUTOHOMETPUUECKON OKPYKHOCTH
43 OT16op KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUH C IOMOIIbIO 23.11
TPUTOHOMETPUUECKON OKPYKHOCTH
a4 Pemennie TpUroHoMeTprUeCKUX HEPABEHCTB 21.11
45 Penienyrie TpUroHOMETPUYECKUX HEPABEHCTB 28.11
46 Pemennie TpuroHoMeTpruecKUX HEPABEHCTB 29.11
a7 Pemienyie TpUroHOMETPUYECKUX HEPABEHCTB 30.11
48 Kontponbnas pabora: "I'paduku TpuroHoMeTpuuecKux (OYHKIIHI. 02.12
Tpuronomerpuyeckre HepaBeHCTBA "
Tema 4 HppanuoHajibHble, MOKa3aTeJbHble U JorapupmMuyeckue
HEPABEHCTBA
49 04.12

OcHoBHBIC MCTOJbI PCHICHUS MMOKA3aTCIbHBIX HCPABCHCTB




50 OCHOBHBIE METO/IbI PEUICHHUS MTOKA3aTEIbHBIX HEPABEHCTB 05.12

o1 OCHOBHBIE METO/Ibl pENICHHUS NTOKA3aTEIbHBIX HEPABEHCTB 06.12

52 OCHOBHBIE METO/IbI PELIEHUS IOKA3aTEJIbHBIX HEPAaBEHCTB 07.12

53 OcCHOBHBIE METO/BI pelICHUS JIOTapU(MUUYECKHX HEPABEHCTB 09.12

o4 OCHOBHBIE METOJIbI PELICHHsI JIOrapU(PMHUUECKIX HEPABECHCTB 11.12

95 OCHOBHBIE METOJIbI PEIICHHsI JIOTapU(PMUUECKIX HEPABECHCTB 12.12

56 OcCHOBHBIE METO/BI peHICHUS JIOTapU(MUUYECKHX HEPABEHCTB 13.12

o7 OCHOBHBIE METO/Ibl PELLIEHUS UPPAIIMOHAIbHBIX HEPABEHCTB 14.12

58 OCHOBHBIE METO/Ibl pELIEHUS UPPAIIMOHAIBHBIX HEPABEHCTB 18.12

59 OCHOBHBIE METO/Ibl PELLIEHUS] UPPALIMOHAIbHBIX HEPABEHCTB 19.12

60 OCHOBHBIE METO/Ibl PELLIEHUS UPPAIIMOHAIbHBIX HEPABEHCTB 20.12

61 I'padmyeckue MeToapl peneHus] UppaMOHAIbHBIX YpaBHEHUN 21.12

62 I'padmyeckue MeToapl pelieHUS HPPAIIMOHATBHBIX YPAaBHCHUN 25.12

63 I'pacdmueckue MeToApl peneHus MoKa3aTeNbHbIX ypaBHEHUN 26.12

64 ['padrueckue METOIbI PEIICHNs TIOKA3aTeNbHBIX HEPABEHCTB 21.12

65 I'pacdmyeckue MetToapl penieHus: JTorapupMUIECKIX ypaBHEHUN 28.12

66 I'padmueckue metopl peneHus JorapuMUIecKuX HEPaBeHCTB 09.01

67 I'paduueckue METOIBI pelIeHNs JTOTapHPMHUECKIX HEPABECHCTB 10.01

68 I'padmyeckue METO/bI pelIeHus oKa3aTeIbHbIX u 11.01
JIOrapu(PMUUECKUX ypaBHEHUN

69 I'padpuueckue METO/bI pelIeHus MoKa3aTeIbHbIX u 15.01
JOTapu(PMUYECKUX YpaBHEHUI

70 I'padpuueckue METO/IbI pelIeHUs MOKa3aTeJIbHbIX u 16.01
norapuMHUECKUX HEPABEHCTB

1 I'padpuueckue METO/IbI pelIeHUs MOKa3aTeJIbHbIX u 17.01
norapuMHUECKUX HEPABEHCTB

72 .o 18.01
Kontponbnas paborta: "HppanuonanabHble, TMOKa3aTeIbHbIE |
norapudmuyecKre HepaBeHcTBa"

TeMa 5 KoMiuiekcHbie yucaa

73 22.01
KommnekcHsie umcna. Anrebpamdeckass W TPUTOHOMETpUYECKas
(hOpMBI 3aIIMICH KOMITJIEKCHOTO YHCJIa

74 23.01
KomrmnekcHsle umncna. Anrebpandeckass U TPUTOHOMETpPUYECKAs
(hOpMBI 3aIMCH KOMITJIEKCHOTO YHCJIa

75 24.01
ApubdmMernieckre onepalyu ¢ KOMIIIEKCHBIMH YHCIIaMU

76 ApubdmMernieckre onepaluu ¢ KOMIIIEKCHBIMH YHCIIaMU 25.01

7 N300paxeHne KOMIJIEKCHBIX YHCET Ha KOOPIUHATHOMN TJIOCKOCTH 29.01

/8 N300parkeHre KOMIUIEKCHBIX YHCell Ha KOOPAWHATHOM MI0CKOCTH 30.01

9 ®opmynia Myaspa. KopHu n-oil CTENeHN U3 KOMIUIEKCHOTO YKCia 31.01

80 ®opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMIUIEKCHOTO Yucia 01.02

81 [IpumeHeHne KOMIUIEKCHBIX YHMCEN JUIsl pelieHus (U3NYECKUX U 03.02
r€OMETPUYECKHX 3a/1a4

82 Konrtponbnas padora: "KommiekcHbie uncna" 05.02

Tema 6

HartypaJjbHble U nejble yncia




83 HarypanbHble u niensle yucia 06.02

84 HarypanbHble u niensle yncna 07.02

85 IIpuMeHeHne NpPU3HAKOB JIEIMMOCTH IIEJIBIX YUCET 08.02

86 [IpuMeHeHne MPU3HAKOB AEIMMOCTH LEIBIX YHCEI 12.02

87 [Ipumenenne npusHakoB aenumoctu nenbix yncesnr: HOJl u HOK 13.02

88 [Ipumenenne npusnakoB aenumoctu nenbix yucesn: HOJl u HOK 14.02

89 [IpuMeHeHHe TPU3HAKOB JEIUMOCTH LEJIBIX YHUCEN: OCTaTKH I10 15.02
MOZYJIIO

90 [IpuMeHeHHEe TPU3HAKOB JEIUMOCTH LEJIBIX YHUCEN: OCTaTKH I10 19.02
MOZYJIIO.

91 [IpuMeHeHHEe TPU3HAKOB JAEIMMOCTH UEJIbIX YHUCEN: alIrOpPUTM 20.02
EBknnpia nis peureHus 3a1a4 B LEIbIX YUCIIAX

92 Konrponbnas padota: "Teopus nenbix uncen" 21.02

TeMa 7 | Cyerempl PALMOHAIBHBIX, HPPALUOHAJIBHBIX N0KA3aTeJbHbBIX U
JorapupmMuuyecKux ypaBHeHU

93 Cucrema U COBOKYNHOCTh ypaBHEHUH. PaBHOCHUIIbHBIE CHUCTEMBI U 22.02
CUCTEMBbI-CJICICTBHS

94 Cucrema U COBOKYNHOCTh ypaBHEHUH. PaBHOCHUIIbHBIE CHUCTEMBI U 26.02
CUCTEMBbI-CJICICTBHS

95 OCHOBHBIE ~ METOJABl  pEHIEHUS] CUCTEM U  COBOKYIHOCTEH 21.02
palMOHAIBHBIX YPABHEHUI

96 OCHOBHBIE ~ METOIBI  DPELIEHUS CHCTEM U  COBOKYIHOCTEHN 28.02
VMPPALMOHAIIbHBIX YPaBHEHUU

97 OCHOBHBIE ~ METOABI  PEIIEHUS CUCTEM U  COBOKYIHOCTEU 29.02
MMOKA3aTENIbHBIX YPAaBHEHUI

98 OcHOBHBIE ~ METOABl  pEIIEHUS CUCTEM M  COBOKYIHOCTEH 04.03
MOKA3aTEeNbHBIX YPAaBHEHHI

99 OcCHOBHbIE ~ METOJIbl ~ PELIEHUS CHUCTEM U  COBOKYMHOCTEH 05.03
Jorapu(MUYECKUX ypaBHEHUI

100 OcCHOBHbIE ~ METOJIbl  PELIEHUS CHUCTEM U  COBOKYMHOCTEH 06.03
Jorapu(MUYECKUX ypaBHEHUI

101 [IpumeHneHne cucTeM K pElIeHUI0 MaTeMaTHYeCKUX 3aJad U 3ajad 07.03
U3 Pa3IUYHBIX 00J1acTe HAYKU U peasibHOM KU3HU, UHTEpIpeTaIus
MIOJIYYEHHBIX PE3YyJIbTATOB

102 [IpumeHeHnEe cHUCTEM K PELIEHUI0 MAaTeMaTHYECKHUX 3a/1ad U 3a/1ay 11.03
U3 pa3IMyYHBIX 00J1acTe HAYKU U pealbHOW JKU3HU, HHTEPIpeTaIys
MIOJIYYEHHBIX PE3yJIbTaTOB

103 IIpuMeHeHHEe HEPAaBEHCTB K PEUICHMI0 MAaTeMAaTUYECKUX 3aJad U 12.03
3a/lad M3 Ppa3NMYHBIX o0yacTeil HaykKdu W peaJbHOM JKU3HU,
MHTEPIPETALMSI IOTYYEHHbBIX PE3YJIbTAaTOB

104 KonTponbnas padota: "Cuctemsl parioHaIbHbIX, UPPALMOHATIBHBIX 13.03
MOKAa3aTeIbHBIX U JOorapu(PMUUECKUX YpaBHEHHI"

Tema 8 3agaum ¢ napameTrpamMu

105 PanrionanbHble ypaBHEHHUs C MapaMeTpaMu 14.03

106 PanyoHanbHbIE HEPABEHCTBA C MapaMETPaMHU 25.03

107 26.03

PanmonasibHble CUCTEMBI C TapaMeTpaMu




108 WpparmonanbHble ypaBHEHUs, HEPABEHCTBA C IMapaMeTpaMu 21.03

109 WppanmonanbHble CHCTEMBI ¢ TapaMeTpaMu 28.03

110 [TokazaTenbHbIC ypaBHEHUs, HEPABEHCTBA C NTapaMeTpamMu 01.04

111 [TokazarenabHbIe CUCTEMBI C TapaMeTpaMu 02.04

112 Jlorapudmuueckne ypaBHEHUS, HSPABEHCTBA C MapaMeTpamu 03.04

113 Jlorapudmuyueckre CUCTEMEBI C MapaMeTpaMu 04.04

114 Tpuronomerpruyeckue ypaBHeHHs ¢ TapaMeTpamMmu 08.04

115 TpuronomeTpuuecke HEPaBeHCTBA C MapaMeTpaMu 09.04

116 TpuroHomeTpruyeckue CHUCTEMBI C TapaMeTpaMu 11.04

117 [TocTpoeHue u UcCCieI0BaHUE MATEMAaTHUYECKUX MOJIENEH pealbHbIX 15.04
CUTYyallMi C IOMOUIBIO YPABHEHUMN C IIapaMETPaMHU

118 [TocTpoenue u uccieoBaHUE MAaTEeMaTUYECKUX MOJENEH peaabHbIX 16.04
CUTYyallMi C IOMOUIbIO CHUCTEM YPABHEHUM C apaMeTpaMu

119 [TocTpoenue u uccieroBaHHE MAaTEMAaTUYECKUX MOJENel pearbHbIX 17.04
CUTYyallMi C IOMOUIBIO CUCTEM YPABHEHUM C IIapaMeTPaMHU

120 KonTponbnas pabora: "3amgaun ¢ napamerpamu' 18.04

Tema 9 IloBTOpEHuUe, 00001IeHNE, CHCTEMATH3 AU 3HAHUI

121 IToBTOpenue, 060061eHNe, cucTemMaTH3anus 3Hanui: "YpaBuenus'" 22.04

122 IToBTOpeHue, 06001eHNe, cucTeMaTh3anus 3Hanui: ""Y paBHeHus" 23.04

123 [ToBTOpeHME, 0000IICHNE, CHCTEMaTU3alns 3HAHWWA: 'YpaBHEHUS. 24.04
Cucremsl ypaBHeHU"

124 [ToBTOpenue, 0600IIeHNe, cucTeMaTH3anus 3Hanuii: "HepaBencrea" 25.04

125 IToBTOpenue, 0606menHne, cucreMaTu3anus 3Hanui: "HepaBencTsa" 29.04

126 [ToBTOpenue, 0600IIeHNe, cucTeMaTH3anus 3Hanuii: "HepaBencrea" 30.04

127 [ToBTOpenue, o6o6meHne, cucremMaruzanus 3Hanuii: "IIponsBogHas 07.05
u e€ npumMeHeHue"

128 [ToBTOpenue, o0obmeHne, cucremaru3anus 3Hanui: "IIpousBogHas 08.05
u e€ npumMeHeHue"

129 [ToBTOpenue, o0obmeHne, cucremaru3anus 3Hanui: "IIpousBogHas 13.05
u e€ npumMeHeHue"

130 [ToBTOpenue, oboOmeHne, cucremMaruzanusi 3HaHui: "MHTerpan u 14.05
€ro npuMeHeHue"

131 IToBTOpeHme, 0600IIeHNe, CUCTeMaTH3aus 3HaHui: "OyHKIn" 15.05

132 IToBTOpenue, 06001menHue, cucreMatu3anus 3HaHui: "Oyakiun" 16.05

133 IToBTOpenue, 0600IeHNe, CUCTeMaTH3aNus 3HaHui: "OyHKIn" 20.05

134 WroroBas koHTpoJIbHAs paboTa 21.05

135 HroroBas koHTpoNbHAsE paboTa 22.05

136 23.05

IToBTOpeHmEe, 06001IeHNEe, CHCTEMATH3AINS 3HAHUMA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHAJIBI IJISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET





