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INOACHUTEJIBHAA 3AIINCKA

VYueOHblii Kypc «AinreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpPEJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ecle4YuBaeT MHCTPYMEHTAIbHYIO 0a3y Ui HM3y4eHHMsl BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0yJaromuxcsi Ha YypOBHE, HEOOXOIUMOM Uil OCBOCHHMsS HH(OPMATHKH, OOLIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH M JPYI'MX JAUCIUIUIMH. B pamkax pgaHHoro ydeGHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIBHBIM  SA3BIKOM COBPEMEHHOM HayKu, KOTOpas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

Y4eOHbIil Kypc anredOpsl M Hayall MAaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKM, XUMHH, OWOJIOTUM, ITOHMMAaHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >XM3HM, IO3BOJISICT OPUEHTUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIb30BATh UX IS
JAIBHEWINETO0 O00pa3oBaHWs W B IIOBCEJIHECBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMH KOHCTPYKLMAMM anreOpbl 1 MaTeMaTHUECKOro aHalln3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBI0 UHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBILIICHHE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOydaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBLHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJIEIEH peallbHbIX CUTyalUd, UHTEPIpPETalud IOJy4YEHHBIX
pELIeHUH, 3HAKOMATCS C IPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH B MpHUpoOJE, HAyKe U
UCKYCCTBE, C BbIJAIOIIMMUCS MaTEMATUYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

Y4eOHblii Kypc 00damaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yercss Kak uepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOUIMI (HOPMHUPOBAHHMIO HAYYHOIO
MHUPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3yibTar.

B ocHoBe meronuku oOydeHus anreOpe M HauyajdaM MaTeMaTHYECKOro aHaju3a JIEKHUT
JeSITeIbHOCTHBIN PUHIUI O0yUEHUSI.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYEeCKOTO aHAJIN3a» BbIIEICHBI
CIIEYIOIIAE COAEPKATEIBHO-METOANYECKHE JMHUK: «Uucna U BbMUCIHCHUS», «DyHKIMM U
rpaduxu», «YpaBHEHUs U HepaBeHCTBay», «Havana MatemaTnueckoro aHainusa», «MHoxkecTBa 1
Joruka». Bce OCHOBHBIE cO/EpKATEIBbHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEJHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYr
Jpyra W TOCTENEHHO HAacChIIasgChb HOBBIMU TeMaMHM U pas3aenamu. JlaHHbI y4yeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepiKaHue HEeCKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anre0pa, TPUrOHOMETpPHs, MaTeMaTHUYEeCKUH aHalus3,
TEOpHsI MHOXKECTB, MaTeMaThyeckas joruka u npyrue. [lo mepe Toro kak oOydaromuecs
OBIIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKHM almaparoM, y HHX I[OCIelI0BaTeIbHO
dbopMupyeTcss U COBEPIIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKYl0 MOJIENb pPeaJbHOU
CUTyalluu, MPUMEHATh 3HAHUS, MOJYYEHHbIE NMPU H3YUYEHUH Y4eOHOro Kypca, AJsl peuieHHs
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHONH MaTeMaTH4eCKOH 3ajaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYEeCKast ~ JuHHUA  «Yucia W BBIYMCICHUS»  3aBEpIIacT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIbB30BaHUA ﬂeﬁCTBHTCHBHLIX YHUCCJI, KOTOPOC 6I>IJIO Ha4yaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeanero odimiero o0pa3oBaHus 0co00e
BHUMaHHE yaensieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ceOsl MCIONIb30BaHKME PA3IMYHBIX ()OPM 3alUCH YHCIIa, YMCHHE NIENaTh MPUKHUJIKY, BBITOIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAKCHUA, pa6OTaTb C MaTeMaTUu4YCCKNUMHU
KOHCTaHTaMH. 3HAKOMBIE O6y‘IaIOH_[I/IMCSI MHOXCCTBA HATYpaJIbHBIX, HCJIbIX, PALlMOHAJIBHBIX U
JICHCTBUTEIILHBIX YHCEN JIOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmaoMm U3 3THX
MHOYECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIC €MY CIIEIU(PUUSCKUE 3aaul U ONEePAIUU: JICIICHHUE
HAalelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIENIBIX 4YHCEN, OCOOble CBOWCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I‘-ICCKI/IC Oorcpanru, a TAaKXKXC HM3BJICUCHUC
KOpHS  HATypaJIbHOW  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucell.  biaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHHIO KpPyra HCIOJB3YeMbIX YHCET W 3HAKOMCTBY C
BO3MOJXHOCTAMU UX IMPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 (bOpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIA B IIOCTPOCHUM MOJIEIIEN PEAIbHOIO MUPA, IIIMPOKO
UCTIOJIB3YIOTCS] 0000IIEHNE U KOHKPETH3AIHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBa» peallu3yeTcs Ha MPOTSHKCHUU BCEro OOydYeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOoM paszaeie IIporpammer
HPEYCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3a1ad. B pe3ysibraTe oOydaromuecs OBIAJICBAIOT
pPa3IMYHBIMK ~ METOJAMH  PEIICHHS  paIlMOHAIBHBIX, HPPAIMOHAIBHBIX, IOKAa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPaBHECHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHI)Ie YMCHHUA IIHUPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NPUKIAAHBIX 337a4 U 3a/1a4 Ha HaXO0XKJIEHUE
HarOOJIBIINX U HAUMCHBIINX 3HaUCHU (yHKUIWU. JlaHHas coleprkaTebHas JIMHUS BKIIIOYACT B
ce0s1 Takke (GOpPMHUPOBAHWUE YMEHHUH BBINOJIHATH Pacu€Thl MO QopmylsiaMm, MpeoOpa3oBaHuUs
PpaluOHAJIbHBIX, UPPAUOHAJIBHBIX U TPUTOHOMETPUUCCKUX BI)Ipa)I(eHI/If/'I, a TaKXxe BI)Ipa)KCHI/If/'I,
COZIepIKAIUX CTereHun u Jorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIJICHUS
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyXKICHUH, pabOThl ¢ CUMBOJILHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3 QeKTUBHbIE HHCTPYMEHTHI I pEHIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxatenpHo-MeToAM4YecKast TUHUS «DYHKIMU U TpauKH» TECHO MEPEIUIeTaeTCs C
OpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJBbKY B  KakOM-TO  CMbIcIe  3a4aér
MOCJIC/IOBATEIbHOCTh ~ M3y4YCHUS  Marepuana. V3ydeHue  CTENEeHHOW, IOKa3aTelIbHOM,
JIOTapUPMHUUECKOW ¥ TPUTOHOMETPUIECKHX (DYHKIUH, MX CBOMCTB M Tpa)MKOB, UCIIOIB30BaHUEC
GyHKIMA Ui pelieHus 3aJad M3 JPYyruxX YYeOHBIX TNPEJIMETOB M PEalbHOW JKU3HU TECHO
CBS3aHO KaK C MaTEMaTUYECKUM AaHAJIM30M, TaK M C PEHICHUEM ypaBHEHUN M HepaBeHCTB. [Ipum
3TOM OoJbIIOE BHUMaHUE yhensercs (OPMUPOBAHUIO YMEHHUS BbIpaXaThb (GopMyliaMu
3aBHCUMOCTH MEXKIY Pa3IUYHbIMUA BEIMYHUHAMH, UCCIICIOBATH MOJYYCHHbIC (DYHKIMH, CTPOHUTH
ux rpaduku. Matepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJIeH Ha pPa3BUTHE YMCHUH U
HAaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTU MCXKAY BCIWMYHMHAMU B paSJ’II/I‘—IHOI\/'I (l)opMe:
AHAJTUTUYECKON, Trpaduyecko U CIIOBeCHOHW. Ero wu3ydeHme CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHS, CIIOCOOHOCTM K  OOOOIIEHHUIO W KOHKPETH3AllHH,
UCTIOJIb30BaHUI0 aHAJIOT .



CopepxarenpHas nuHHs «Hauana mMaTeMaTHuecKOTro aHaln3a» IMO3BOJISIET CYLIECTBEHHO
pacCIIMPUTh KPYT KaK MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 33134, JOCTYIMHBIX 00YYarOIIUMCS,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpeHus mpoueccoB. JlaHHas coaepkaTelibHas JIMHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxOJIUTh HaWJIydlllee pEelICHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTEeMaTHMYECKOrO aHaliu3a CIOCOOCTBYET pPa3BUTHUIO
abCcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUM
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTaTax, MOJYYEHHBIX B XOJI€ PA3BUTUSI MATEMATUKU KaK HAyKH, U
00 X aBTOpax.

CopgepxarenpHo-MeTOAMYECKAs JHHUS «MHOXKeECTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YeCKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaralT HamOosiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHUE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4YaloIIEeMyCs TOHHUMAaTh TEOPETHUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKM M HCIOJIb30BAaTh €r0 Il BBIPAXKEHHMsS] CBOMX MbICiei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMUN ¥  CJI€IOBaHHE OMNpeAeNEHHBIM TpaBUJaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C AJIEMEHTAaMU MAaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO
MBIIUICHUS O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHAlM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaT€MaTHYeCKOr0  MOJCIMPOBAHUS, KOTOpPhIE  TPHU3BAaHBI  CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaqbHbIX CHUTYalluid, HCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToOB. Takue 3aJaHus BIUIETEHbl B KaXKIbIil M3 pa3lieJOB IMPOTrpaMMBlI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTONB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3apad.  [lpu pemieHHMM  peanbHBIX TPAKTUYECKUX  3a7ad  OOydaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIB30BATh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. JledarenpbHOCcTh MO (hOpMHpPOBAHHIO
HABBIKOB PEIICHMS MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B TIPOIIECCEe U3YUEHUSI BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha n3yuenue yuebHOro Kypca «Anredpa 1 Hauana MaTeMaTUYECKOTo aHaIn3a» OTBOJIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbubie yncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JeiicTButenpHbple uncia. PanuoHanbHble M HMppalMOHANbHBIE Yucia. ApudMmeTHyeckue
ONEpalMy C JEHCTBUTEIbHBIMU 4YucIaMUu. MoAyib JIEUCTBUTEIBHOIO YHUCIA U €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHHM.

Crenens ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3alKUCH IEUCTBUTENIBHBIX YHCEI AJI PELICHUS TPAKTUYECKUX 3a/1a4 U [IPEACTABIICHUS IaHHbIX.

ApudmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm yucna. Coiicta norapudma. JlecaTuuHbie 1 HaTypaIbHbIE JIOTAPUPMBL.

CuHyc, KOCUHYC, TaHI'€HC, KOTAHI€HC YHUCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBbIE MpPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUsA-CIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAIlMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
MHorowiessl OT OJHOM IEepeMeHHOM. JleneHue MHOrousgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnensi ¢ rensiMu kodddunrentamu. Teopema Buera.

[TpeoOpa3zoBaHs YMCIOBBIX BBIPAKEHHUM, COIEPIKALIUX CTENEHU U KOPHH.

Uppanuonaneuple  ypaBHeHUS. (OCHOBHBIE METOABl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS I10KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTAPUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoOMeTpU4eCKUX YPaBHEHHM.

Pemienne cucrem NHMHEMHBIX ypaBHEHUM. Marpuia CUCTEMBbI JIMHEMHBIX YpPaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro re€OMETPUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAYEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEIICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemenne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MO/JIEH C MTOMOUIBI0 MAaTPHUIL U ONIpeAETUTENEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C TMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. I[IpyMeHeHHe ypaBHEHUN M HEPABEHCTB K PELIECHUI0 MaTEMaTHMUYECKHX 3a7ad U
3aJa4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DyHKIUHN U TPaQUKH

OyHKIMsA, crnocodbl 3anaHus (QyHKuuu. B3anmuo obOpatnble (yHkiuu. Kommosuius
¢ynkuuit. ['paduk pynkuun. DnemeHTapHbIe Ipeodpa3zoBaHus Ipa@uKoB (HyHKIIMHA.



OO6nacth onpeneneHuss 1 MHOXKeCTBO 3HaueHui dyHkiuu. Hymu dynakauu. [IpomexyTku
3HaKonmocTossHCTBA. YETHble n HeuéTHble QyHKuuu. Ilepmommueckue ¢ynkuuu. ITpomexyTku
MOHOTOHHOCTH (pyHKIIMHU. MakcuMyMbl 1 MUHUMYMBI (yHKIIMU. Hanbombiiee U HauMeEHbIIEe
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIHMH. DIIEMEHTapHOE UCCIIEOBAHNUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpadukoB QYHKIMIA TSI pEIICHUsT ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHUCJIOBOT'O ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B PEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmerndeckass U reoMeTpuueckas mporpeccud. beckoHeuyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCHU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble ¢(yHKkIMM U uX cBoiicTBa. Touku pas3pbiBa. ACHUMIOTOTH TpaduKOB
¢byukuii. CBoiicTBa (YHKIUN HENpPEpBHIBHBIX HA OTpe3ke. MeToJl MHTEPBAJIOB Ui PEIICHHUS
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHUS 3a/1a4.

[lepBas u BTOopas npousBoHbie GyHKIMKU. OnpeneraeHue, reOMeTpUIECKUi 1 (U3UIeCKuit
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[TpousBoaHbIe dreMeHTapHbIX QyHKIUN. [Ipon3BoaHAsS CyMMBI, POU3BEICHHS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBAMU U MX CBOICTBa. Juarpammel Dilnepa—BeHHa.
[IpuMeHeHrne TEeOpEeTUKO-MHOKECTBEHHOIO amnmnapara JJis ONUCAaHUS PEaJbHBIX MPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KUIIACC

Yucia v BbIYUCICHUSA

Harypanbable u 1enple uucna. [IpuMeHeHWE NPU3HAKOB AETUMOCTU IIENbIX YHCEN,
HanOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, airopuT™Ma EBKImIa /715 pemieHus 3aa4 B MeJIbIX YhciIax.

KommiekcHpie dncna. AnreOpanyeckas W TPUTOHOMETPHYECKass (OPMBI  3aluCH
KOMIUIEKCHOTO 4Yucia. ApupMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH miockoctu. @opmyna Myaspa. Kopau N-oit ctenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX YMced Ui peleHus (QU3nYecKux u
FeOMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUECKUX YpPABHEHUH C MOMOILNBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  PELIEHUS CHUCTEM U  COBOKYINHOCTEH  palllOHaJbHbIX,
UPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHOM JKW3HU, HHTEPIpPETalus IOJTy4YeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONBI peElICHUS YypaBHEHUW H HepaBeHCTB. ['paduueckne meTomsl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHre MPOU3BOIHOM K HCCIEA0BAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHUH HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JIs OIpEJeNIEHUs] CKOPOCTH U YCKOPEHHUs Ipolecca, 3aJaHHOTO (GopMysol uiu
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHre onpenenéHHoro uHTerpaia
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS VYUYEBHOI'O KVPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O YJIEHAa POCCHUHCKOro OOIIeCTBa, MPEICTABICHUE O MAaTEMaTHYECKMX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (QYHKIUSIMU U Ha3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ATHUX JOCTUKECHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEpPHOCTEH, O0OBEKTOB, 3aJay, peEHIeHWH, pPacCyXIEHUI, BOCHPHUUMYHUBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jMyHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OT/ABIXA, pErylsapHas (pu3nueckas akTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYNly, OCO3HAHUE IIEHHOCTH TPY0Jt00Us, HHTEpeC K pa3IHYHbIM cdepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlpaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh  JKOJIOTMUYECKOW KYyJIbTYphl, TOHHUMAHWE BIHUSHUS COIHUAIBHO-
SKOHOMHUYECKHUX TPOLECCOB HAa COCTOSIHUE NPUPOJHOM M COLMAIBHON Cpelbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefbl, TUIAaHUPOBAHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOT0 NO3HAHMA:



C(OPMHUPOBAHHOCTE  MHUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYMMOCTHU JUIsl pa3BUTHUS LIMBUIIM3ALIUH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue a1eicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITETILHO JIOKA3aTEbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTPAWBATH APTyMEHTAIMIO, TPUBOJAUTH IPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

BbIOMpaTh CcHoco® pemieHus Yy4yeOHOM 3amaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HauboJiee TMOAXOMAUIMNH € YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIOJIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BOIPOCHI, (DUKCUPYIOIIHE TMPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBICHUS, IMPOIIECCa, BBIIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTH 00OOIIECHUS U BBIBOJBI MO Pe3yJbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
0000I1IEHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCA, a TAKXKE BBIBUTATH MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pEIICHUS 3aa9H;

BEIOMpAaTh MH(POpPMAIMIO W3 HMCTOYHUKOB  PA3IUYHBIX THUIOB, aHAJU3UPOBATH,
CUCTEeMATU3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3TUUYHBIX BHJIOB U  (QopM
MPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  MH(POPMAIMIO, MPEACTaBIATH €€ B  pasnuuHbBIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  CPOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb IIOACHCHUA 110 XOAY pCHICHHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-ICHHBIﬁ
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, HPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrux YYaCTHHKOB AMajiora, 06Hapy)KI/IBaTB pasiiniuuc u CXoAaCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO ~BBIOMpaTh (opmar BBICTYIUICHHS C Yy4€TOM 337a4 NOpe3eHTAlNH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BBIOMpAaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATH U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIa/IeTh HaBBIKAMH [MO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCWCTBUN
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CHOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoLecca U pe3yibTaTa pelleHrs MaTeMaTHUeCKO! 3a/1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSCHATH MPUYMHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI Pe3yJIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIUBUIYaJbHOW pabOTHI MpH
pelieHMH y4eOHBIX 3a/ad, NpPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM pPabOTHI, paclpeleniTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyHHoBbIX (hopMax paboThl (00CyXkIeHHs, OOMEH MHEHUMH, «MO3TOBbBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOICUCTBHUS.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonmy obOydenuss B 10 kJjacce oOydarOImMIACS MOTYYUT CICIYIONIME MPEIMETHBIE
pe3ysbTaThl 1O OTICIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: PALMOHAIBHOE YHCII0, OECKOHEUHas MepHogrUYecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

HIPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKIJIAIHbBIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUU U peajibHOM JKU3HU;

OPUMEHATh TPUOIIKEHHBIE BBIYUCICHHS, MPaBHJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJIHO ONEpUPOBAaTh IOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALYI0 (OpPMY 3alMCH JAECHCTBUTEIbHBIX YUCEN IS PELICHHUs] NPAaKTUYECKUX 3a7ad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATYPAIBbHOM CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJIbHBIM I10Ka3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: JIOTapudM dYucia, OECATUYHbIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC U ApKTaHI'€HC YUCIOBOI'O apryMeEHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOZAHO  ONEpPUpPOBaTH  IMOHATUSMHU:  TOXKJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICCTBUS, PABHOCUIIBHBIE HEPAaBEHCTBA,;

OPUMEHATh pa3lM4YHble METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-PALMOHAIbHBIX
yYpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOUIEH OT OJHOW MEepPEMEHHOW, MHOTOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemienus 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
OnpeAeNnuTeNb MaTpullbl 2 X 2 W ero reoMeTPUYECKHUH CMBICH, HCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEIESIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C INOMOIIBI) CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, WCCIEN0BaTh IOCTPOECHHbIE MOJEINW C MOMOUIbI0 MAaTpull U
oTnpeenuTeNel, UHTEPIPETUPOBATh MTOIYYEHHBII pe3ylbTar;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30oBaHusl BRIPaKEHUI;

BBIMOJIHATh ~ MIPE0Opa30OBaHUsl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoB i  NIpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ ONEpPUpPOBAaTH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl i mpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOJHO ONEpPUPOBATH IOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, IPUMEHATh
HEo0XoauMbIe (OPMYIIBI TS PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJIENIUPOBATh PEAIbHBIE CUTYyallud Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHUS,
YPaBHEHMsI, HEpPaBEHCTBAa [0 YCIOBHIO 3a/auM, MCCIEJ0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (YHKIHSA, CHOCOOBI 3aJaHus (PYHKUIUH, B3aUMHO
oOpatHble (QYHKIIUH, KOMIO3UIMS (PYHKIUH, rpaduk (QYHKIMH, BBIMOJIHATH ASJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBATH MOHATHSAMHU: YETHBIE U HEUETHbIC (DYHKIMM, NEPUOJUYECKUE
(GYHKLINH, HPOMEKYTKM MOHOTOHHOCTH (DYHKIUH, MAKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNEe (DYHKITUU Ha IPOMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresueM, rpaduk CTeNeHHON (YHKLMU C HaTypaJbHBIM M LEJIbIM IOKa3aTeneM, rpapuk
KOpHs N-0¥ CTeNeH!u Kak pyHKIUU 0OpaTHOH CTENEeHU C HaTypallbHbIM IIOKa3aTeIeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(PUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTellbHas M Jorapupmuueckas (yHKLUUHU, UX
CBO¥CTBA U IrpadMKu, UCIIOIb30BaTh UX I'padUKy JUIsl peLICHHs YpaBHEHUI;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (DYHKIUH YUCIIOBOTO apryMEHTa;

UCIMOJIb30BaTh rpaduku (QyHKIMH A7 UCCIeI0BaHMs IPOLIECCOB M 3aBUCUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruxX y4eOHbIX HPEIMETOB M pealbHOW KHU3HM, BbIpakaTh (opMylIaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

Hayana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH JUTS PEIICHUS PEaTbHBIX 3aa4 MPUKIATHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
M0CJIEeI0BAaTeIbHOCTENH, MOHOTOHHbBIE M OIpaHMYEHHBIE ITOCIIE0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH: HEMPEPBIBHBIC (DYHKIIMH, TOYKH pa3pbiBa Trpaduxa
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OINEpHpPOBATh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpE3Ke, NMPUMEHSTh
CBOICTBa HEMPEPHIBHBIX (QYHKIIHMH JIsl pelIeHus 3a/1a4;

CBOOOJTHO ONEpPUPOBATh MOHATHAMHU: TI€pBas W BTOpas NPOM3BOMHBIC (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YaCTHOTO W KOMIIO3UIMH JBYX
(GyHKIWH, 3HATH TIPOU3BOTHBIE SJIEMEHTAPHBIX (PYHKIIUI,

UCTIOJTF30BaTh T€OMETPUICCKHIA U PU3UUECKUI CMBICIT TPOU3BOAHOM ISl pEIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpPAllUU HaJl MHOKECTBAMH;



HCIIOJIb30BaTh TEOPETUKO-MHOKCCTBEHHBIN anmapar sl ONHCAaHUS PEaJbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX PEIMETOB;

CBOOOJTHO ONEpUPOBaTh MOHATHUSAMH: OIpEIesieHHe, TeopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kJiacce 0Oy4aroIIMiiCsi MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3ysbTaThl 1O OTJACIBHBIM TeMaM pabodeil mporpaMMel yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJI0€ YHCIO, MHOXECTBa
HATYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCEJl JAJI PEIIEHUs 3a1a4, IPUMEHATh alroputM EBknnna;

cBOOOJIHO OIEPUPOBATh MOHATUEM OCTATKa 10 MOJYJIIO, 3alIUChIBATh HATYPAJIbHbIC YKCIIA
B Pa3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeJICTaBIATh KOMIJICKCHBIE YHCIIA B alreOpandyeckoil 1 TpUroHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOILBIO PABHOCUIIbHBIX MIEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO OIEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPHUMEHSThH
HE0O0X0auMBbIe (POPMYITBI TSl PEILICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBHS, HAXOAUTh PELICHHSI CUCTEMBI U COBOKYITHOCTEN
pallMOHANIBHBIX, HPPANMOHAIBHBIX, TIOKA3aTENbHBIX U JIOTApH(PMHUYECKUX YpaBHEHUH W
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEeCKue |
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJAEp KAILINE MOLYJIN U [TapaMeTPBbIL;

NPUMEHSTh TpaduuecKre METObI JUIsl PELLIEHUs] YPAaBHEHUH 1 HEPAaBEHCTB, a TaKKe 3a/1a4
C IapaMeTpaMy;

MOJENUPOBaTh peaJbHblE CUTYyallMM Ha s3bIKe aiareOpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4d, HCCIEN0BATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHMEM ammapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIN pe3ysbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIUI C MOMOLIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA;

CTPOUTh TI'eOMETpHYecKHe oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPAMHATHOU
IIJIOCKOCTH;

CBOOOJTHO ONIEPUPOBATH MOHATHAMMU: TPAUKU TPUTOHOMETPHUUECKUX (DYHKIIHIA;

OPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX POLIECCOB.

Hayana maTemaTnueckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO U HCCIeAoBaHHUS (GYHKIUM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HanOoJIblIIee U HAaUMEHbIlIee 3HauUeHHs! (PYHKIIMHM HENPEPhIBHON HA OTPE3Ke;



UCTIOJIF30BATh MPOU3BOAHYIO UISI HAXOXICHUS HAWIYYIIEro PEIICHHs B MPHUKIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKUX, 3aJadax, AJs ONpEACNICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTICPUPOBAThH MOHITUSIMU: TIEPBOOOPA3HAs, ONPEACIEHHBIA HHTETPAI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mno ¢opmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMAIH IIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHHH,

peliaTh MPUKIAJHBIE 33a49i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
MHOXecTBO I€HICTBUTENIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas GyHKIIHS C 12 1
LIeJIBIM [TOKa3aTeIeM
3 ApudpmeTrueckuil KOpeHb N-0i CTENEHHU. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuveckne BRIpaKEHUS U 2 1
YpaBHEHHS
ITocnenoBarenbHOCTH U MPOTPECCUH 10 1
8 HenpepsiBable pynkuuu. [IpouszBoanas 20 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPUUECKUX (HYHKIIHHA. 1 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
norapuMUUecKre HEPaBeHCTBA
KowmmiekcHbie uncna 10 1
HarypanbHble u nensie ynucna 10 1
CucTeMBbl paroHATBHBIX, HPPANUOHATBEHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Kosnn4yectBo yacos
Ne
Tema ypoka KonTposabHbie IIpakTHYeckue
n/n Bcero
padoThI padoTsbI
1 MHOXk€eCTBO, OIepanuy HaJ MHOKECTBAMM U UX CBOKCTBA 1
Juarpammsbl Diinepa-Benna 1
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOT'O arnrapaTa JUlsl pelieHus 3a1a4y 1
4 Parnmonanbshele uncia. OObIKHOBEHHBIE U IECSITUYHbBIE JPOOU, TIPOLIEHTHI, 1
OeCKOHEeUHbIE IEPUOUUECKUE IpOoH
5 Panmonanbshele unciaa. OObIKHOBEHHBIE U IECITUYHbBIE JPOOU, TPOLIEHTHI, 1
OeCKOHEeUHbIE IEPUOUUECKUE IPOOH
6 [Ipumenenue apobeii 1 NPOLEHTOB ISl PeIIeHUs TPUKIAIHBIX 3a7a4 1
7 [TpumeHnenue apoGeil ¥ NPOLEHTOB Ul PELICHUs IPUKIIAIHBIX 3a/1a4 1
8 JleiicTBUTENBHBIE YKCiIa. PaninoHanbHble U HPPALMOHAIIBHBIE YHCIIA 1
9 ApudmeTrrueckue onepanuy ¢ 1eHCTBUTEIbHBIMU YHNCIAMU 1
10 Mopaynb AeMCTBUTENBHOTO YHUCIIA U €T0 CBOMCTBA 1
11 [TpuOnmxEHHBIE BBIYMCIICHUS, TIPaBUIIAa OKPYTJICHUS, IPUKUIKA U OLIEHKA 1
pe3yJibTaTa BEIYMCIECHUN
12 OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U IPOOHO-PAIIMOHANBHBIX YPaBHEHUH 1 1
HEPABEHCTB
13 OCHOBHBIE METO/IbI PELICHUS LIEIbIX U IPOOHO-PAIIMOHAIBHBIX YPaBHEHUH 1 1
HEPABEHCTB
14 OCHOBHBIE METO/IbI PELLIEHUS LIEIbIX U IPOOHO-PAIMOHAIBHBIX YPaBHEHUH 1 1
HEPABCHCTB
15 MHoOrouneHss! 0T OJHOM EPEMEHHOM. JleleHre MHOTO4JIEHAa HA MHOTOYIEH ¢ 1




octaTtkoM. Teopema besy

16 MHorouieHsl ¢ 1ensiMu kodddurnnenramu. Teopema Buera 1

17 Pemenue cucreM TUHEHHBIX ypaBHEHUN 1

18 Pemrenne cucreM TMHEHHBIX YpaBHEHUN 1

19 Marpuiia cucteMbl JTUHEHMHBIX ypaBHEHUH. OnpeneauTenb MaTpUIlbl 2X2, ero 1
re€OMETPUUYECKUN CMBICT U CBOMCTBA; BBIUMCIICHUE €r0 3HAYCHUS

20 Onpexnenurens MaTPULBL 2X2, €r0 reOMETPUUYECKUI CMBICI U CBOMCTBA; 1
BBIUUCIIEHUE €r0 3HAYEeHUS

21 [IpuMeHeHue onpenenuTens A peuIeHUsl CUCTEMBI JINHEWHBIX YPaBHEHUU 1

22 Perienue npukiagHbIX 3aa4 ¢ MOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHHH 1

23 Pemenne npukiiagHeIx 3a/1a4 ¢ IOMOLIBIO CUCTEMBI JIMHEMHBIX YPABHEHUI 1

24 KonTponbhas padora: "PanronanbHble ypaBHEHHs U HepaBeHCTBA. CHCTEMBbI 1
JUHENHBIX YypaBHEHUH"

o5 Oynk1us, crocoObl 3aganus GyHKIMKU. B3auMHo oOpaTHbIE PYHKIUH. 1
Komnozunus GyHkiuit

26 I'paduk pynkunu. dnemeHTapHble npeodbpazoBanus rpadukoB GpyHKINN 1

97 OO6nacTh ornpeeneHuss © MHOXKeCTBO 3HaueHuH pynkiuu. Hynmu ¢pyHkimu. 1
[IpoMexyTKH 3HaK OCTOSTHCTBA

28 Yéruble u HeuéTHbIe pyHKuuu. [lepuoanyeckue pynkuuu. Ipomexyrku 1
MOHOTOHHOCTH (DYHKITHH

29 MaxkcuMymbl 1 MUHUMYMBI pyHKIIMU. Hanbosnbliee 1 HanMeHblee 3HaueHue 1
(GYHKIIMY Ha IPOMEXKYTKE

30 Jluneiinas, KBaJpaTu4Has U IpOOHO-TUHEWHAS QYHKIIUU 1

31 DeMeHTapHOe UccieI0BaHue U MOCTPOeHUE rpauKoB 3TUX (HYHKIIMHA 1

32 DneMeHTapHOE UCCIISIOBAaHNE U TTOCTPpOeHUE TpadUKOB ATUX (PYHKITHI 1

33 Crenensb ¢ nenbM nokasarenem. bunom Hetorona 1




34 Crenens c 1enbIM nokaszareneM. bunom Herotona 1

35 CrenenHast GyHKIIHMS ¢ HATypaJIbHBIM | LIeTbIM MToKa3areneM. E€ cBoiicTBa u 1
rpadux

36 Kontponbnas padota: "Crenennas Gpynkuus. E€ cBoiicTBa u rpaduk" 1

37 Apudmernieckuil KOpeHb HaTypabHOW CTETIEHH U €r0 CBOMCTBA 1

38 ApudmeTnueckuii KOpeHb HaTypalbHOW CTETIEHH U €r0 CBOMCTBA 1

39 [Ipeobpa3oBaHus YMCIOBBIX BBIPAKECHUI, COJIEPIKAIINX CTEICHH U KOPHU 1

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA, COJISPIKANINX CTETICHH U KOPHH 1

41 [Ipeobpa3oBaHUs YMCIOBBIX BBIPAKECHU, COIEPIKALTNX CTENIEHH U KOPHH 1

42 WpparnmonansHbie ypaBHeHUs. OCHOBHBIEC METOBI PEIICHUS HPPAIMOHATBHBIX 1
YpaBHEHUU

43 Uppatnmonansubie ypaBHeHUs. OCHOBHBIE METOBI PELICHHUS HPPAIIOHATBHBIX 1
YpaBHEHUU

44 Uppatnmonansueie ypaBHeHUs. OCHOBHBIE METOBI PEIICHUS UPPAITMOHATIBHBIX 1
YpaBHEHUH

45 PaBHOCHIIBHBIE IEPEXOBI B PEIIEHUHN UPPALMOHAIBHBIX YPABHEHUI 1

46 PaBHOCUIIBbHBIE TIEpEXObl B PEIICHUH UPPALIMOHAIBHBIX YPaBHEHUH 1

47 PaBHOCUIIBbHBIE TIEpEXObl B PEIICHUH UPPALIMOHAIBHBIX YPaBHEHUH 1

48 PaBHOCWIIBHBIE TIEPEXOIbI B PEIICHUN HPPAIIMOHATBHBIX YPaBHEHUN 1

49 CaoiicTBa 1 rpaduK KOpHS N-Oi CTeNeHH KaK GyHKIIMH 0OpaTHOM CTENEHH C 1
HATypaJIbHBIM MOKa3aTelleM

50 CgoiicTBa 1 rpaduK KOpHs N-0i CTETIEHU KaK (PyHKIIMHA 0OpaTHOM CTETICHH C 1
HATypaJIbHBIM TOKa3aTelleM

51 Kontponbras padota: "CBoiicTBa u rpaduk KOpHS N-0i CTENEHHU. 1
WppaumonanbHuble ypaBHEHUS"

52 Crenens ¢ pallMOHAIBHBIM MOKa3aTeIeM U €€ CBOMCTBa 1




53 Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
54 Crenens ¢ pallMOHAIBHBIM MMOKa3aTeNeM U €€ CBOMCTBA 1
55 [TokazatenbHas GyHKIH, €€ CBOWCTBA U rpaduk 1
56 Hcnonp3oBanue rpaduka GyHKIMK A1 pELICHUs] YpaBHEHUH 1
57 Hcnons3oBanue rpaduka GyHKIIUU 1)1 pEIICHUST YPABHEHHI 1
58 [Toka3zarenbHble ypaBHEeHUS. OCHOBHBIE METOBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUH
59 [Toka3zarenbHble ypaBHEeHUS. OCHOBHBIE METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
YpaBHEHUU
60 IToka3zarenbHble ypaBHeHUs. OCHOBHBIE METO/IbI pEILIEHUs T0KA3aTEeIbHBIX 1
ypaBHEHUH
61 Kontponsnas padora: "[lokazarensHast Gpynkmus. [lokazaTensHbie ypaBHEHUS" 1
62 Jlorapudwm gucia. CBoiicTBa orapudma 1
63 Jlorapudm uncna. CoiicTBa jorapudma 1
64 Jlorapudm yucna. CoiicTBa jorapudpma 1
65 JlecATUYHBIE U HaTypaJibHbIE JTOTapr(pMbI 1
66 JlecATUYHBIE U HaTypaJibHbIE JTOTapr(pMbI 1
67 [IpeobOpazoBanme BeIpaXeHUH, COIEPKAIINX JTOTapUPMBbI 1
68 [IpeoOpa3oBanue BBIPAXKEHUN, COACPIKALIMX JIOTApU(MBI 1
69 [IpeoOpa3oBaHue BBIpAXKEHUH, COACPIKAMUX JTOTAPHPMBI 1
70 Jlorapudpmuueckas pyHKIus, €€ CBOWCTBA U TpauK 1
71 Jlorapudpmuueckas pyHKuus, €€ CBOUCTBA U TpaduK 1
72 Wcnonp3oBanue rpaduka QyHKINN I pelIEHUs] ypaBHEHUI 1
73 Hcnonb3oBanue rpaduka GyHKIMK IS pELISHUs] ypaBHEHUH 1
74 Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI pEILIEHHS JIOrapu(pMUUECKUX 1

YpaBHEHUI




Jlorapudmudeckue ypaBHeHUs. OCHOBHBIE METOBI PELICHUS JIOTAPUPMUICCKIX

75 . 1
ypaBHEHUH
76 Jlorapudmuueckue ypaBHeHUsl. OCHOBHBIE METOABI PEIICHUS JIOTapU(PMUIECKUX 1
YpaBHEHUU
77 PaBHOCHIIBHBIC TIEPEXOIbI B PEIICHUH JIOTAPU(PMUYECKUX YPABHCHHUI 1
78 PaBHOCHIIbHBIE TTEPEXO/Ibl B PEIICHUH JOTapU(PMUUECKUX YPaBHEHUN 1
79 KonTponbnas pabora: "Jlorapudmuueckas dpynkuus. Jlorapubmudeckue 1
ypaBHEHHUS"
80 CuHyc, KOCHHYC, TAHT'€HC M KOTaHT€HC YHCIIOBOTO apryMeHTa 1
81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC YMCIIOBOTO apryMeHTa 1
82 ApKCUHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTCHC YHCIIOBOTO apryMEHTa 1
84 Tpuronomerpuveckasi OKpy>KHOCTb, OTIPEACTICHHE TPUTOHOMETPUIECKUX 1
(GyHKIMI YMCIOBOTO apryMeHTa
85 Tpuronomerpuueckas OKpy>KHOCTb, OIpeAETICHUE TPUTOHOMETPUUECKUX 1
(GYHKIMI YHCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI 1
87 OcHOBHbBIE TPUTOHOMETpUYECKHE (HPOPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITHI 1
90 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUI 1
91 [Ipeo6pa3oBaHne TPUTOHOMETPUUYECKUX BBIPAXKEHUN 1
92 [IpeoOpa3oBaHne TPUTOHOMETPHUYECKUX BBIPAKECHUH 1
93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKESHUI 1
94 Pemenue TpuroHOMeTpUYECKUX YpaBHEHUM 1
95 PemreHne TpUroHOMETPUYECKUX YPAaBHEHUU 1




96 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1

97 Pemrenne TpUroHOMETpUYECKUX YPaBHEHUU 1

98 Pemrenue TpuroHOMeTpUYECKUX YpaBHEHUM 1

99 Perienue TpUroHOMETPHUUECKUX YPAaBHEHUN 1

100 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUM 1

101 Kontponbnas padota: "TpuroHoMeTpruieckue BhIPAKEHUS U 1
TPUTOHOMETPUUYECKUE YpaBHEHUS"

102 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BaTEILHOCTEH. MeTox 1
MaTeMaTHYeCKON WHIAYKIIUU

103 MOHOTOHHBIE U OTPaHUYEHHbIE MOCIIEA0BaTENbHOCTH. MicTOpHs aHann3a 1
0ECKOHEUHO MaJIbIX

104 Apudmerndeckas mporpeccust 1

105 I'eomerpuueckas mporpeccus 1

106 beckoHeuHo yObIBarolasi reOMETpUYEcKast IpOrpeccust 1

107 Cymma OeckoHEe4HO yObIBaroIIel reoMeTpUYeCcKO Mporpeccuu 1

108 JInHEeNHBIN U DKCIOHEHIUAIBHBIA pocT. Yucio e. dopmyiia CI0XKHBIX 1
IIPOLIEHTOB

109 JInHEeNHBIN U DKCIIOHEHIUAIBHBINA pocT. Yucio €. dopmyiia CI0XKHBIX 1
IIPOLIEHTOB

110 Hcnonb30BaHne mporpeccuu Ajsl peleHus peaibHbIX 3a/1a4 MPUKIAIHOTO 1
Xapakrepa

111 Konrtponshas pabdora: "[locnenoBareabHOCTH U Iporpeccuu’” 1

112 HenpepriBHble GyHKIIMN U X CBOWCTBA 1

113 Touka pa3pbiBa. AcUMNTOTHI rpaduKoOB PyHKINH 1

114 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1

115 CgoiicTBa GyHKIINN HETIPEPHIBHBIX HA OTPE3KE 1




116

MGTOI[ HWHTCPBAJIOB JIA pCIICHUSA HCPABCHCTB

1
117 Meroa MHTEPBAJIOB ULl PELICHUS HEPABEHCTB 1
118 Metoa HHTEPBAJIOB TSl pEIICHUS HEPABEHCTB 1
119 [TpumMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIMN JJIs1 pEIICHHS 3a/1a4 1
120 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITUH 1JIs1 PEeIICHHs 3a1a9 1
121 [lepBast 1 BTOpast Npou3BOIHBIC PYHKIIUU 1
122 Omnpenenenne, reOMETPUIECKUNA CMBICI TIPOU3BOTHON 1
123 Onpenenenue, GU3NYECKUN CMBICI IPOU3BOIHOM 1
124 VYpaBHeHHE KacaTeIbHON K TpapuKy (yHKIIHH 1
125 VYpaBHeHHe KacaTenbHOU K rpaduky GyHKIUU 1
126 [Ipou3BoHBIE AIEMEHTAPHBIX (PYHKINUN 1
127 [Ipon3BoiHBIE AIEMEHTAPHBIX PYHKINN 1
128 [Tpou3BosiHast CyMMBI, TPOU3BEICHHS], YACTHOT'O M KOMIO3UIIUU (QYHKIUN 1
129 [Ipon3BoiHas CyMMBI, IPOU3BEACHUSI, YACTHOTO M KOMITO3ULIUU (YHKIUI 1
130 ITpon3BoHast CyMMBI, TPOU3BEICHHSI, YACTHOT'O M KOMIO3ULIUU (PYHKIIUI 1
131 KontponsHas padora: "[IpouszBoanas” 1 1
132 [ToBTOpeHME, 0000IIEHNE, cUCTeMaTH3aIusl 3HaHUH: ""Y paBHeHUs " 1
133 [ToBTOpeHue, 06001meHne, cucreMaTu3anus 3HaHui: "Oyakiun" 1
134 WroroBas koHTpoJsIbHAs paboTa 1 1
135 WToroBast KOHTpOJIbHAS paboTa 1 1
136 [ToBTOpEeHME, 06001IeHNE, CCTeMaTH3allusl 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




11 KJIACC

KoanyecTBo 4acoB

Ne Tema ypoka Kourposbubie IIpakTHyeckue
n/n Bcero
padoTshI padoThbI
1 [TpumeHeHne NpOU3BOIHOMN K HCCIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb M 9KCTPEMYMBI 1
2 [TpumMeHeHne NPOU3BOIHOM K HCCIEI0BAaHUIO (DYHKIIMHA HA MOHOTOHHOCTb M SKCTPEMYMBI 1
3 [TpumeneHne MPON3BOTHON K UCCIETOBAHHIO (DYHKIIMIA HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
4 [TpumMeHeHne NPOU3BOIHOMN K HCCIEI0BaHUIO (DYHKIMI HAa MOHOTOHHOCTb M SKCTPEMYMBI 1
5 [Tpumenenne mpon3BOIHON K UCCIIEAOBAHHUIO (PYHKIMI HA MOHOTOHHOCTb M 9KCTPEMYMBI 1
6 [TpumMeHeHne NPOU3BOIHOMN K HCCIeI0BaHUIO (DYHKIMI HAa MOHOTOHHOCTb M 9KCTPEMYMBI 1
7 Haxosxnenue HauOoJIbIIEero 1 HAUMEHBIIETO 3HaYeHUs! HENIPEPhIBHOM (PyHKIIMM Ha OTpe3Ke 1
8 Haxoxaenne HanbombIIero 1 HaMMEHbBILIET0 3HAYSHHS HETIPEPHIBHOM (DYHKIIMU Ha OTpe3Ke 1
9 HaxosxneHne HauOoJbIIero 1 HAUMEHBIIETO 3HaYeHUs! HETIPEPhIBHOM (PYHKIIMM Ha OTpe3Ke 1
10 Haxoxaenne HanbombIIero 1 HaMMEHbILIEr0 3HaYeHHsI HETIPEPhIBHOM (DYHKLIMU Ha OTpe3Ke 1
11 Haxoxxnenne HanOonbIIero 1 HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHON (DYHKITMHM Ha OTpE3Ke 1
12 HaxosxneHne HauOoJbIIero 1 HAMMEHBIIETO 3HaYeHUs! HETIPEPhIBHOM (PYHKIIMM Ha OTpe3Ke 1
13 [TprMeHeHre TPOU3BOTHON I HAX0XACHNS HAWTYUIero peueHus B MPUKIaIHbIX 3a/1a4ax 1
14 [Ipumenenne nponu3BOIHON ISl HAXOKIEHNS HAWTYUIIEro PEIIEHUs B IPUKIIAIHBIX 3a7a4ax 1
15 [TpumeHeHre TPOU3BOTHOMN I ONPEENIEHUs CKOPOCTH U YCKOPEHUS Ipolecca, 3aJaHHOTO 1
dopmyoit unu rpaduxkom
16 [TprMmeHeHre mpOn3BOIHON I ONPEEIIEHNs CKOPOCTH U YCKOPEHHUS MpoLiecca, 3a1aHHOTO 1
dbopmyroi uin rpaguKoM

17 Kommoszunus ¢pyHKImit 1
18 Kommozurust ¢hyHKImii 1




19 Komnosunus ¢pyHkuumit 1
20 I'eomerprueckue 0O6pa3bl ypaBHEHHI Ha KOOPAMHATHON TNIOCKOCTH 1
21 ['eomeTpuyeckue 00pa3bl ypaBHEHUH Ha KOOPAUHATHON TIJIOCKOCTH 1
22 KonTponpHas padora: "UccnenoBanue GyHKIHN ¢ TOMOIIBIO TPOU3BOIHON" 1
23 [TepBooOpasHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
24 [TepBooOpa3ubie ameMeHTapHBIX QyHKIMIA. [IpaBria HaX0XIeHU IEPBOOOPA3HBIX 1
25 [TepBooOpa3ubie ameMeHTapHBIX QyHKIMIA. [IpaBria HaX0XIeHUS IEPBOOOPA3HBIX 1
26 HuTerpain. I'eoMeTpuiecKri CMBICIT HHTETpaa 1
27 Beruncnenue onpenenéaroro naterpaia mo Gopmysne Herotona-Jleitbnuma 1
28 Boruncnenue onpenenéunoro naterpana no gpopmysie Horotona-JleitOnuna 1
29 [TpumeHeHne uHTErpaia AJig HaXOXKACHUS IJI0MAaIel TUIOCKUX GUryp 1
30 [TpumeneHne nHTETpana Il HAXOXKIACHUS 00HEMOB TEOMETPUIECKHUX T 1
31 [Tpumeps! pemeHnit quddepeHInaIbHbIX YpaBHEHUN 1
32 [Ipumeps! pemiennii quddepeHnnaIbHbIX ypaBHEHUI 1
33 MaremaTHuecKkoe MOJICIMPOBAHUE PeaTbHBIX MPOLIECCOB ¢ MOMOILBIO AU (PepeHIInaTbHBIX 1
ypaBHEHUU
34 Konrponsnas pabora: "[lepBoobpaznas u unterpan” 1
35 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu 1
36 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku 1
37 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpapUKu 1
38 Tpuronomerpudeckne GyHKIINHU, UX CBOMCTBA U rpaduKu 1
39 Tpuronomerpuieckue GyHKIUHU, UX CBOICTBA U rpaduku 1
40 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TTIOMOIIBIO TPUTOHOMETPHUUYECKON 1
OKPY>KHOCTH
41 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOILBIO TPUTOHOMETPUYECKOM 1




OKPYXHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C TOMOIIBI0 TPUTOHOMETPHUECKOM

42 1
OKPY>KHOCTH
43 OT100p KOpHEH TPUrOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO TPUTOHOMETPUYECKOM 1
OKPY>KHOCTH
44 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1
45 Perienne TpuroHOMETpUYECKUX HEPABCHCTB 1
46 Perienne TpuroHOMETpUYECKUX HEPABCHCTB 1
47 Pemienne TpuroHOMETPUYECKUX HEPABEHCTB 1
48 Konrponbnas pabora: "I'paduku Tpuronomerpuueckux GpyHkuuid. Tpuronomerpuueckue 1
HepaBeHCTBA"
49 OcCHOBHBIE METO/IbI PELLICHNUS TOKA3aTEIbHbIX HEPABEHCTB 1
50 OcCHOBHBIE METO/IbI PEILIEHNUs TOKA3aTEIbHbIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PEIIEHUS 0KA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIEC METO/IBI PEIIEHUS TIOKA3aTEIIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI pelIeHus Jorapu(pMUIECKUX HEPABEHCTB 1
o4 OcCHOBHBIE METO/IbI PELIEHNUs Jorapu(PMUUECKUX HEPABEHCTB 1
55 OcHOBHBIE METO/IbI PelLIeHUs Jorapu(PMUIECKUX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI pelIeHus JTorapu(pPMUIECKUX HEPABEHCTB 1
S7 OCHOBHBIE METO/IBI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI pEIIEHUS] UPPALIMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIEC METO/IBI PEIICHUS] HPPAITMOHATBHBIX HEPABEHCTB 1
60 OCHOBHBIEC METO/IBI PEIICHUS] HPPAITMOHAIEHBIX HEPABEHCTB 1
61 I'paduueckue MeTOIbI pelICHHUS HPPALIMOHAIBHBIX YPaBHEHHH 1
62 ['padpuaeckue MeTONBI pelIeHUst UPPAITMOHAIBHBIX YPaBHEHUM 1




63 I'padmueckne MeTOIBI pelICHHS TOKA3aTeIbHBIX YPaBHECHUN 1
64 I'padmueckue MeTOIbI pelICHHS MTOKa3aTeIbHBIX HEPABEHCTB 1
65 ['padpuaeckue MeToIbI peneHus JorapuGMUICSCKIX YpaBHEHUN 1
66 I'padmueckue MeTo bl pemieHHs JOrapuPMHUUECKUX HEPABEHCTB 1
67 I'padpuaeckue MeToIbI pemeHus JoTapu(PMUIECKUX HEPABEHCTB 1
68 I'padmaeckue MeTO B peIeHHS TOKA3aTeIbHBIX U JIOTApU()MUIECKUX YpaBHEHHHA 1
69 I'padmaeckne MeTOIBI pelICHHS TOKA3aTeIbHBIX U JIOTApU()MUIECKUX YpaBHEHHHA 1
70 I'padpuaeckue MeTOIBI pelIeHUs MOKa3aTeIbHBIX U JIOrapu(PMUUYECKUX HEPABEHCTB 1
71 I'padmueckne MeTOIbI pelIeHHs TOKa3aTeIbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB 1
79 Konrtponbnas padora: "HppaunoHaibHble, TOKa3aTeIbHbIE U JOrapupMHUUECKIE 1
HepaBeHcTBa"
73 KommnekcHble uncna. Anredpandeckas 1 TPUrOHOMeTpHUecKast pOpMbI 3aHich 1
KOMILJIEKCHOT'O YHCIIa
74 Kommiekcubie uncia. Anredpandeckas 1 TPUTOHOMETpUYECKast POPMBI 3aMUCH 1
KOMILIEKCHOTO YHCIIa
75 Apudmerndeckre onepanuy ¢ KOMIJICKCHBIMU YUCIaMH 1
76 Apudmernueckre onepanuy ¢ KOMIJICKCHBIMU YU CIaMH 1
77 N3006paxeHre KOMIIJIEKCHBIX YHCeI Ha KOOPIAUHATHOMN TJIOCKOCTH 1
78 N306parkeHne KOMIUIEKCHBIX YMCeNl Ha KOOPAUHATHOH MIOCKOCTH 1
79 ®opmyna Myaspa. KopHu N-0i1 CTENEHN U3 KOMIUIEKCHOTO YUCia 1
80 ®opmyna Myaspa. Kopau N-0ii creneHu n3 KOMIIEKCHOTO YHCIIa 1
81 [IpuMeHeHre KOMIIEKCHBIX YUCEN JUISl pelieHus (PU3NYECKUX U TeOMETPHUECKUX 3a1au 1
82 KonTponbras padota: "KoMmriekcHbie yrcia' 1
83 HarypanbHble U enbie yrcia 1
84 HarypanbHble U 11e51bie yrciia 1




85 [IprMeHeHne NPU3HAKOB AEIMMOCTH LEIIbIX YUCEI 1
86 [IpumMeHeHre MPU3HAKOB ACTUMOCTH LENBIX YUCEI 1
87 [Tpumenenue npuszHakoB aeauMocTy 1enbix ynces: HOJ[ u HOK 1
88 [Ipumenenne nmpu3HakoB aenumocty nenbix uynucen: HOJl u HOK 1
89 [TpuMeHeHHe IPU3HAKOB JISTMMOCTH IISITBIX YUCEI: OCTATKH IO MOJTYJIIO 1
90 [IpuMeHeHne NprU3HAKOB ACIMMOCTH LEJBIX YHCEII: OCTATKU 110 MOJIYIIO 1
01 [IpuMeHeHre MPU3HAKOB ACTMMOCTH HENBIX YMCeIl: alrOpUT™M EBKIMIa U1 penieHus 3a1ad B 1
EJBIX YMCIIax
92 KoHTtpoinbHas padota: "Teopus menbix yncen" 1
93 Cucrema U COBOKYITHOCTh YpaBHEHUH. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIICJICTBHS 1
94 Cucrema U COBOKYITHOCTh YpaBHEHUI. PaBHOCHUIIbHBIC CUCTEMBI U CHCTEMBI-CJIC/ICTBHS 1
95 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH pallMOHaIbHBIX YpaBHEHHH 1
96 OCHOBHBIEC METO/IbI PEIIEHUS CUCTEM U COBOKYITHOCTEH MPPAIIMOHAIBHBIX YPaBHEHHI 1
97 OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U COBOKYITHOCTEH MMOKa3aTeNIbHBIX YpaBHEHHH 1
98 OCHOBHBIEC METO/IBI PEIICHUS CUCTEM U COBOKYITHOCTEH IMOKa3aTebHBIX YpaBHEHHH 1
99 OCHOBHBIEC METO/IBI PEIIEHUS] CUCTEM U COBOKYITHOCTEH JIoTapu()MUIECKUX YPaBHEHHH 1
100 OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U COBOKYITHOCTEH JIorapu(pMUUECKUX YpaBHEHHH 1
101 [TpuMeHeHre CHCTEM K PEIIEHUI0 MaTEMaTHISCKHX 3a/1a4 U 3a71ad U3 pa3IMdHbIX o0acTei 1
HAYK{ ¥ peasTbHOW )KU3HH, MHTEPIIPETAINS TIOJTYICHHBIX PE3yIbTaTOB
102 [IpumMeHeHne cUCTeM K pelIeHNI0 MaTeMaTHYECKUX 3aj1au M 3a]a4 U3 Pa3UYHbIX o0sacTen 1
HAYKH U peasbHOM KU3HU, HHTEPIIPETALNS MTOYYEHHBIX PEe3yIhTaTOB
103 [IpumMeHeHre HEpPaBEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a/1a4 U 33/1a4 U3 pa3IMyHbIX 1
oOacTeil HayKH U peaNbHOM KU3HH, HHTEPIpETallis OTYYEHHBIX pe3yIbTaToB
104 KonTponbhas pabota: "CucteMbl palliOHAIbHBIX, UPPALIMOHAIBHBIX TOKA3aTENbHBIX U 1
norapu(MUIECKUX ypaBHEHUN"
105 PannonanbHble ypaBHEHHS ¢ TapaMeTpaMu 1




106 ParnmonanbHbIe HEPaBEHCTBA C MTApaMETPaMu 1
107 PanyoHanbHbIE CUCTEMBI € ITApaMETPAMU 1
108 HppanronanbHble ypaBHEHHsI, HEPABEHCTBA C IMapaMeTpaMu 1
109 WppanuonanbHbie CHCTEMBI C TapaMeTpaMu 1
110 [TokazaTenbpHBbIC ypaBHEHUs, HEPABEHCTBA C ITapaMeTpamMu 1
111 IToka3arenbHble CHCTEMBI C ITAPAMETPAMHU 1
112 Jlorapugmuueckue ypaBHEHHs, HEPABEHCTBA C ITapaMeTpaMu 1
113 Jlorapudmudeckue CUCTEMBI ¢ TTapaMeTpamMu 1
114 TpuroHomeTpudeckue ypaBHEHHUs C IapaMeTpaMu 1
115 TpuronomeTprueckue HEPABEHCTBA C TTapaMeTPaMH 1
116 TpuronomeTpudecKue CUCTEMBI ¢ TTapaMeTpamMu 1
117 [TocTpoenue u rccaer0BaHNE MaTEMaTHYECKIX MOJIEIIEH peaTbHBIX CUTYAIMi C TIOMOIIBIO 1

YPaBHEHUH ¢ TapamMeTpamu
118 [TocTpoeHue u uccine0BaHNE MaTEMATUYECKUX MOJIETIEH peabHbIX CUTYAIMH ¢ TOMOLIBIO

CUCTEM YpaBHEHUI C apaMeTpaMu
119 [TocTpoenue u rcciaeI0BaHNEe MaTEMaTHYECKIX MOJIEIIEH peaTbHBIX CUTYAIMi C TIOMOIIBIO 1

CUCTEM YpaBHEHUI C apaMeTpaMu
120 KonTponbHas padora: "3amaqn ¢ mapamerpamu” 1
121 [ToBTOpeHnue, 06001IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHUs" 1
122 [ToBTOpenue, o0o0IIeHNE, CUCTeMaTH3aIHs 3HaHUil: "Y paBHeHHS" 1
123 [ToBTOpenue, 06o0IIeHNE, cucTeMaTH3alus 3HaHui: "YpaBHeHus. CucrtemMsl ypaBHEHUI" 1
124 [ToBTOpenue, 0600meHNe, cucTeMaTu3anus 3Hanuii: "HepaBenctsa" 1
125 [ToBTOpenwue, 0600IeHNE, cucTeMaTh3anus 3Hanuii: "HepaBencraa" 1
126 [ToBTOpenue, 06001IeHNe, cucTeMaTu3anus 3Hanuii: "HepaBenctna" 1

1

127 [ToBTOpenue, 0600IIeHNE, cucTeMaTh3anus 3Hanui: "IIpousBogHas u e€ mpumeHeHue"




128 [ToBTOopenue, o6o0meHne, cuctemaru3anus 3Hanui: "[IpousBoanas u e€ npumenenue" 1
129 [ToBTOpenue, o6o0meHne, cuctemarusanus 3Hanui: "[IpousBoanas u e€ npumenenue" 1
130 [ToBTOpEeHmE, 0000IICHUE, CHCTeMaTH3alKsl 3HaHui: "IHTerpan u ero npumeHexue" 1
131 [ToBTOpenue, 06001eHNE, cucTeMaTu3anus 3Hanuii; "OyHkun" 1
132 [ToBTOpEeHmE, 0000IIEHUE, CHCTeMaTH3alusl 3HaHui: "D yHKIUN" 1
133 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3anus 3Hanuii: "OyHkun" 1
134 Wrorosas koHTpOIBHAS paboTa 1 1
135 HroroBasi kKoHTpoIbHAs paboTa 1 1
136 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUsl 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA3OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA

Mopnkosuyu, CemeHOB: AnreOpa u Hauajga MaTeMaTudeckoro ananu3a.10-11 kmaccel.
bazoBsrit ypoBens. MeTonuueckoe nmocooue. @I'OC

Anrebpa n Havana aHanu3a. 10-11 kmaccel. 3amanust Ha roToBbIX YepTexax. OI'OC
MunioBanoB Huxkomnait FOpbeBuu

[Toypounsle pa3zpaboTku no anredpe u HavyamaMm aHanuza. 11 kmace (k YMK A.T.
MopnakoBuya u 1p. (M.: Muemosuna)) | Mumuna Tatesina ['eoprueBHa, MacieHHUKOBa
Hpuna AnexcanapoBHa

Mopakosuu anredpa 10-11 kmacc MeTonuyeckoe nmocooue A yauTens

KonTponbubie pabotel | Mapnaxaesa Enena JIbBoBHa | DieKTpoHHAs KHUTA
Mopakosuu, CemeHoB - Anre6pa 1 Hadajga MaTeMaTudyeckoro aHanusa. 11 kiacc.
MeTtoauueckoe nmocodue st yuurtens | Mopakosuu Anekcannp ['puropreBuy, CeMeHOB
ITaBen Bmagnmuposuy

Anexcanaposa JI.A. AnreGpa u Hayana aHanuza. 11 k. CamocTtosTenbHble pabOThI:
nocobue 11t 001e00pa3oBaTENbHBIX yUpexkaeHuit/ moa. pea. Mopakosuua A.I.-M.:
Mpuemo3suna,2010r.

JI.O.JlennmeBa. Anrebpa u Hayana ananuza. 10-11 k. Temarudeckue TECTHI U 3a4€ThI 715
00111e00pa3oBaTeNbHBIX YUpekaeHuid,- M: Muemosuna, 2009 r

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

http://school-collection.edu.ru/
http://www.mon.gov.ru
http://www.school.edu.ru
http://www.ndce.edu.ru
http://www.math.1september.ru
https://resh.edu.ru/
https://uchi.ru/

http://school- collection.edu.ru
http://www.math.ru
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