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INOACHUTEJIBHASA 3AIINCKA

YueOHblii Kypc «Anrebpa ¥ Havajla MaTeMaTHYeCKOTO aHalU3a» SBISIETCS OJHUM U3
HanOosee 3HAYMMBIX B IPOTpaMME CpPEIHEro oOmero oOpa3oBaHUs, IOCKOJbKY, C OIHOM
CTOPOHBI, OH obecrieynBaeT HHCTPYMCHTAJIbHYIO 6213y A1 U3y4YCHHA BCCX CCTCCTBCHHO-
HAaYYHBIX KYpCOB, a C APYroil CTOPOHBI, (POPMHPYET JOrMYECKOe M aOCTPAKTHOE MBIIIICHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOLIECTBO3HAHMA,
UCTOPUH, CIOBECHOCTH M JpPYrHMX JIUCHMIUIMH. B pamkax paHHOro yueOHOro Kypca
oOyyarolmuecsi OBJIAJICBAIOT  YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOW HAayKH, KOTOpas
(GopMyIHpyeT CBOM JOCTHIKEHUS B MATEMAaTHIECKON opme.

Y4eOHbI Kypc anreOpbl W Hadal MaTEMAaTHYECKOTO aHalu3a 3aKJaJblBaeT OCHOBY JIJIS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHJICHUIUNA PA3BUTUS HKOHOMHUKHA M OOIIECTBEHHOW KW3HU, TO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BAaTh WX IS
JTAIBHEWINET0 O00pa3oBaHWs W B IIOBCEJIHECBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU alreOpbl 1 MaTeMaTUYECKOrO aHaIHu3a
pa3BUBAaE€T YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTB, JOKAa3bIBATh
YTBEPKACHHS C MMOMOIIBI0 UHIYKIIMH U PaCCYkAaTh NEAYKTUBHO, HCIOIb30BaTh 000OIICHUE U
KOHKPETHU3aIMi0, a0CTparupoBaHUE M AHAJIOTHIO, (OPMUPYET KpPEATUBHOE U KPUTHUUYECKOE
MBIIIICHHE.

B xonme wusydenus yueOHOro Kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO aHaIn3a»
oOyyJaronuecss IMOJy4YaloT HOBBIA OIBIT PEIIEHUS MPUKIAJHBIX 3a7a4, CaMOCTOSTEIHLHOTO
MOCTPOEHUS MaTeMaTHYECKUX MOJENEH pealbHbIX CUTYallMi, UHTEPIpETaluu MOJTYYEeHHBIX
pelieHui, 3HaAKOMATCSI ¢ MMPUMEpPaMU MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE H
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMAaTUYECKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

Y4eOHbIi Kypc 00s1ajaeT 3HAYUTENbHBIM BOCIHTATENbHBIM IOTEHIIMAJIOM, KOTOPbII
peanu3yercsi Kak depe3 y4deOHbIH MaTepuall, CIocoOCTBYIOIIMH (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U uepe3 crneuupuky ydeOHOM  JesATeNbHOCTH, Tpedyrouei
IPOJODKUTENPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YE€HHbIN pe3ynbTar.

B ocHoBe Meronuku oOyuyeHMs anrebpe M HayajgaM MaTeMAaTUYECKOTO aHajiu3a JIEKUT
JeSITeIbHOCTHBINA IPUHLIUIT 00yUEHUSI.

B cTpykrype yuebHOro kypca «Aisredpa M Hayaja MaTeMaTHMYECKOTO aHAM3a» BBIICIEHBI
CIEIyIOIINE COJEPKATEIbHO-METOAUYECKHe JTHHUM: «Uucna v BbUUCICHUSY, «DYHKIUH U
rpadukmn», «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTndeckoro anamusay, «MHOXeCTBa U
Joruka». Bce OCHOBHBIE COIEpKATEIHbHO-METOAWYECKUE JIMHUUA H3YYarOTCS Ha MPOTSHKEHUU
JIBYX JIET OOy4eHHsI Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYT
JIpyra M TOCTENEHHO HACHIIASCh HOBBHIMH TeMaMU U pasznenamu. J[aHHBIH ydeOHBIH Kypc
ABJIICTCA HHTCTPATUBHBIM, ITOCKOJIBKY 06T)e)II/IH$IeT B cebe COACPIKAHUE HECKOJBbKHUX
MaTeMAaTHUYECKUX JUCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpHs, MaTeMaTHUYECKUN aHan3,
TEOpHsi MHOXKECTB, MareMmaruueckas Jioruka u apyrue. [lo mepe Toro kak oOywaromiuecs
OBJIAACBAIOT BCE 60nee IMAPOKHUM MATCMATUUYCCKUM alllaparoM, y HHUX TOCICAOBATCIBHO
dbopMupyeTcss U COBEPIIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYI0 MOJIeNb pPeaJbHOM
CUTYyallud, TMPUMEHATh 3HAHMS, TOJTYYEHHBIC NMPU HM3YYEHUH Y4EeOHOro Kypca, AJs pelieHUs
CaMOCTOSITENIbHO C(OPMYJIUPOBAHHOW MaTeMaTHYeCKOW 3ajjaud, a 3aTeM HHTEPIpPETUPOBATH
CBOM OTBET.

CopepxarenpbHo-MeTOANYECKasl JTUHUS «Yucina U BBIYMCICHUS» 3aBepuiaeT (popMUpPOBaHUE
HABBIKOB HCIOJIb30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO Ha YPOBHE OCHOBHOTO



obmero obpazoBanus. Ha ypoBHe cpeanero obmiero oopasoBanus 0co60e BHUMAHHUE YIENISIETCS
(OpMHPOBAHNIO HABBIKOB pallMOHAJIBHBIX BBIUYMCIIEHUH, BKIOYAOLMX B ce€0sl MCIOIb30BAHUE
Pa3InYHbIX q)OpM 3alMCu 4uciia, yYyMCHUC [CJIaThb MNPUKHUIKY, BBIIIOJJHATH HpI/I6JII/I)KéHHbIe
BBIUHMCIICHUSI, OLICHUBATh YMCIJIOBBIE BBIPAXKEHUS, pabOTaTh C MaTeMaTHYECKUMH KOHCTAaHTAMHU.
3HaKOMBIE O6y‘-IaIOIJ_[I/IMC$I MHOXXCCTBA HATypaJIbHBIX, LICIIbIX, pPAIUOHAJIbHBIX U I[ef/’ICTBI/ITeJIBHbIX
Yyycea JOIMOJHAIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCeNl. B KaXIoM M3 3TUX MHOXECTB
paccMaTpUBAIOTCSI CBOMCTBEHHBIE €My Crenn(UYEecCKHe 3a/1a4d M OIEpalyu: JIeJIeHUE Halelo,
ONEPUPOBAHUE OCTATKAaMH HA MHOXKECTBE LIEJBIX YHCEN, 0COOble CBONCTBA PAL[MOHAIBHBIX U
UpPpaMOHATIBHBIX YUCETI, apU(PMETHUECKHUE OTIEPAIINH, a TAK)KE U3BJICUCHHE KOPHS HATYpaJbHON
CTENIEHU Ha MHOYKECTBE KOMIUIEKCHBIX uucelsl. biaromapsi mocieaoBaTelbHOMY paclIMpEeHHUI0
Kpyra HUCHOJIb3YCMbIX YHCCI W 3HAKOMCTBY C BO3MOXKHOCTAMHU HUX NPUMCHCHHA IJId PCHICHUA
pasInYHbIX 3a7a4 GOPMHUPYETCs MPEICTABICHUE O €IMHCTBE MaTEMAaTUKU KaK HAyKu U €€ POy B
IIOCTPOCHUHU MOJIEJIEN pealbHOr0 MHUpPa, IHUPOKO UCHOJIB3YIOTCS 0000IEHNE U KOHKPETU3alusl.

Jluaus «YpaBHEHUST M HEPABEHCTBa» pEAM3yeTcs Ha NPOTSHKEHHHM BCEro OOYy4YeHHs Ha
YpOBHE cCpeaHero oOuiero oOpa3oBaHMs, IIOCKOJIBKY B KaxJIoMm paszene IIporpammbl
MPEeyCMOTPEHO PEellIeHUEe COOTBETCTBYIOIIMX 3aad. B pe3ynbrare oOydaromnuecs OBIaJeBalOT
pPa3IUMYHBIMU  METOJAaMHU  pELIEHUS PALMOHAIbHBIX, HPPALUOHAIBHBIX, IO0Ka3aTEIbHbIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHUI, HEPABEHCTB M CHUCTEM, a TaKXKe 3a/ad,
coJepkaiux napaMmerpsl. llomyueHHble yMEHHS HIMPOKO MCIONB3YIOTCS IPH HUCCIEI0BAaHUU
(GbyHKIMI ¢ TOMOIIBbIO TPOU3BOAHOMN, IPU PEIICHUN NMPUKJIAJHBIX 3a/1a4 U 337]a4 Ha HaXOXKICHHE
HanOOJIBPIINX W HAUMEHBIINX 3HaUYeHW (yHKUWU. JlaHHas comepkaTerabHas JIMHUS BKIIOYAET B
cebst Takke (GopMUPOBaHHWE YMEHHUH BBINONHATH pacu€Thl Mo (GopmynaM, HpeodpazoBaHUs
PalMOHATILHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAK)KE BBIPAXKECHUI,
coJepXkaluxX cTeneHu M Jorapudmel. briarogaps u3yudeHuro anreOpanyeckoro marepuala
IPOUCXOJAUT JajibHEHIlee pa3BUTHE AaNTOPUTMHUYECKOIO U aOCTPAKTHOIO  MBIIUIEHUS
oOyyaromuxcsi, (OpMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX PacCyAE€HUH, paboThl ¢ CHMBOJIBHBIMU
dbopMamu, IpeaCTaBIECHNS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraeTr 3QpQeKTUBHbIE HHCTPYMEHTHI JJIS1 PELICHUs MPAKTHUYECKUX U €CTECTBEHHO-
HAy4yHBIX 3ajla4, HarjasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

CogepxarenpHo-MeTonuyeckass TuUHUS «DyHKIMKW U TpaQuUKU» TECHO MeEperyieTaeTcs ¢
JpYrUMU  JIUHUSAMH  y4eOHOTO  Kypca, TIOCKOJIBKY B  KakKOM-TO CMBICIE  3a1aéT
MOCJIEIOBATEbHOCTh ~ M3Y4YEHUs1 Marepuana. V3ydeHue  CTENeHHOHM, IOKa3aTelIbHOM,
Jorapu(MUUECKOM U TPUTOHOMETPUUYECKUX (PYHKIIUNA, X CBONCTB M rpad)MKOB, UCIIOIH30BAHUE
GyHKIUE 1 peleHust 3a7ad U3 JPYTHX YYeOHBIX MPEAMETOB U PEATbHON JXU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C PEUIEHWEM ypaBHEHUUM M HepaBeHCTB. [Ipu
9TOM OonbIlIOe BHUMaHuE yaensercs (QOPMUPOBAHUIO YMEHHs BBIpaXarbh (Gopmynamu
3aBUCUMOCTH MEXAY Pa3IMYHBIMHU BETUYMHAMH, UCCIIEIOBATh TOJy4YeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTeNbHON JIWHUM HAleJIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, TO3BOJISIONIMX BBIPAXKaTh 3aBUCHUMOCTH MEXKIY BEIMYMHAMH B Pa3audHoOl (opme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOW. Ero wu3yueHme CcrmocoOCTBYeT pa3BUTHUIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CHOCOOHOCTH K  OOOOIMIEHWI0O ©  KOHKPETH3allWH,
MCIIOJIb30BAaHUIO aHAJIOTHH.

ConepxatenbHast nuHHS «Hauana maTeMaTHUeCKOro aHaiMu3a» I03BOJISIET CYIIECTBEHHO
PACHIMPUTH KPYT KaK MAaTEMAaTHYECKHUX, TaK M MPHKJIAJHBIX 3a/ad, JOCTYITHBIX O0y4aronumcs,
TaK KaK y HHUX IOSIBJISIETCS BO3MOKHOCTh CTPOUTH I'paUKHU CIOXKHBIX (DYHKIHHA, ONpeaesaTh UX
HanOONIbIINE ¥ HAaNMEHBIINE 3HAYCHUS, BEIYUCIIATE IUIOMann Guryp u oOBbEMBI Tel, HAXOAUTD
CKOPOCTM W YCKOpeHMs TmpoleccoB. JlaHHas coxaepkaTelnbHas JIMHUS OTKpPHIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOCHHUSI MaTeMaTHYEeCKUX MOJeTed peabHBIX CHTYallHi, IO3BOJISET
HaXOJUTh HAWIyylllee pelleHHWe B MPHUKIATHBIX, B TOM YHCIE COLUAIBHO-3KOHOMUYECKHUX,
3a7a4ax. 3HAKOMCTBO C OCHOBAMHM MaTeMaTHUYECKOTO aHAJM3a CIIOCOOCTBYET Da3BUTHIO
abcTpakTHOTO, (POPMATBHO-IOTUYECKOT0 U KPEaTUBHOTO MBIIUICHUS, ()OPMUPOBAHUIO YMEHUU



pacrno3HaBaThb NPOSABJICHUSA 3aKOHOB MATCMATUKHU B HAYKEC, TCXHHUKEC U UCKYCCTBC. OGy‘-IaIOH_[I/IeCSI
Y3HAIOT O BBIAAIOUIMXCS pe3yJIbTaTax, MOIYYSHHBIX B XO/€ PAa3BUTHA MAaTEeMaTHKH KaK HayKH, U
00 ux aBTOpax.

CogepxarenbHO-MeTOANYECKas JIMHUS «MHOXECTBa U JIOTUKa» BKJIIOYAET B CeOs 37I€MEHTHI
TEOPUHU MHOXECTB M MATEMATHYECKOW JIOTUKU. TeOpeTHKO-MHOKECTBEHHbBIC NPEACTABICHUS
MIPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKW U MpeJiararoT HauOoliee YHUBEPCAIbHBIH
SI3BIK, OOBEAVHSIIONINIA BCE pa3/ielbl MATEMATUKH U €€ MPUIOKCHUI, OHU CBS3BIBAIOT Pa3HBIC
MaTeMaTH4YecKre IUCUUIUIMHBI M HMX NPUIIOKEHHS B eauHoe uenoe. Iloaromy BaxkHO naTh
BO3MOXXHOCTh OOYYaroIIeMycCsi TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIA S3BIK COBPEMEHHOMU
MaTE€MaTHUKHU U UCIOJIb30BaTh €ro JJI BBIPAKEHUSI CBOUX MbICIEN. J[pyruM BasKHBIM NPU3HAKOM
MaTEeMAaTHKU KaK HAyKH CJEAYyeT TNPU3HATH CBOWCTBEHHYIO € CTPOroCTh OOOCHOBAaHUH U
CJIEIOBAHME ONpPEAEIEHHBIM IIPaBUJIaM IMOCTPOCHUS J10KA3aTENbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTE€MaTUYECKONU JIOTUKUA CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS OO0Y4YaroIInuXCs,
MO3BOJIIET UM CTPOUTH CBOM PACCYKJIEHHUS HAa OCHOBE JIOTHUECKUX MPaBWl, POPMHUPYET HABBIKU
KPUTHYECKOTO MBIIICHUS.

B yueOHOM Kypce «AureOpa M Hayalla MaTeMaTHYECKOTO aHaJIH3a» MPUCYTCTBYIOT OCHOBEI
MAaTeMaTU4YCCKOro MOACIUPOBAHUA, KOTOPBLIC IIPU3BAHbI CII0COOCTBOBATD (I)OpMI/IpOBaHI/IIO
HaBBIKOB IIOCTPOCHHUSI MOJICNICH peasIbHBIX CUTYAIMid, UCCIEIOBAHMS 3TUX MOJIENICH C TOMOIIBIO
arrapara anre6p1;1 U MAaTCMAaTH4YCCKOIr0 aHalin3a, MHTCPIPCTALMHU MOJTYYCHHBIX PC3YJIbTATOB.
Takue 3amaHus BIUIETCHBI B KaXIbIH M3 Pa3lesioB MPOTPaMMBbI, MOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCS ISl peIleHUs] MPUKIAAHBIX 3anad. [Ipu pemenun
peaNbHBIX NPAKTHYECKHX 3afad OOy4YalomMecs pa3BUBAIOT HAONIOAaTENIbHOCTh, YMEHUE
HAXOJUTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCs, HCIONb30BaTh aHAJIOTHIO, 0000maTh |
KOHKPETU3UpoBaTh mpobiemy. JlearenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PELICHMS
NPUKIIAIHBIX 3a/1a4 OpraHU3yeTcs B MPOIecce U3yUeHUsl BCEX TeM y4yeOHOro Kypca «Anredpa u
Hayaja MaTeMaTHYECKOT0 aHAJIN3ay.

Ha u3yuyenmue yueOHOro Kypca «Anredpa W Hauansa MaTeMaTHMYECKOTO aHaIN3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 ydaca B
HEJIEINI0).



COAEPXXAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYUCICHUSA

Panmonanpabie yucina. OOBIKHOBEHHBIE W JIECATHYHBIC APOOH, IPOICHTHI,
OceckoHeUHbIe TMepuoanyeckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIeH 3HAHUN U PEalIbHOM KU3HH.

[eivictBuTenpHble  4yKcia. PanMoOHanbHBIE W HMpPpPAlMOHAIBHBIE  YHCIA.
Apudmernueckue  omepanuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEUCTBUTEIBLHOIO YKCa U €ro cBoiicTBa. [Ipubnnk€HHbIC BHIYUCICHUS, MTPABUIIA
OKpYTJICHUS, IPUKHUIKA U OLIEHKA PE3yJIbTaTa BIYUCICHUM.

Crenenbp ¢ nensiM  mokaszareneM. buHom  Herootona. Hcnonb3oBaHue
noaxosel GopMbl 3aIMUCH JCHCTBUTEIBHBIX YUCEIT IJIs PEIICHUS MTPAKTHYCCKUX
3a71a4 U IPEJCTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTYpaJbHON CTEIICHH M €r0 CBOMCTBA.

CreneHb ¢ panMOHAIBHBIM [OKa3aTeleM U €€ CBOICTBA, CTENEHb C
JICCTBUTEJILHBIM ITOKA3aTEIIEM.

Jlorapudpm umcnma. CporictBa jorapudma. Jlecarnunple W HaTypalbHBIC
JorapupMsl.

CuHyC, KOCUHYC, TaHT€HC, KOTAaHI€HC YHCJIOBOTO AapryMeHTa. ApKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPECHb
ypaBHEeHUsl. PaBHOCWIbHBIE YpaBHEHUSI M YpaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTRA.

OCHOBHBIC METOJBI PENICHUS LEIbIX W APOOHO-PAIMOHAIBHBIX YPAaBHECHHH H
HEPAaBEHCTB. MHOTOYIECHbl OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMU
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAKCHUM, COACPKAIIMX CTCIICHH M KOPHHU.

Hppanuonansueie ypaBHEHUA. OCHOBHBIE METOJIbI PELICHUS] UPPALMOHATBHBIX

YpaBHCHUM.

[Toka3arenbHble ypaBHeHUsA. OCHOBHBIE METOIbI PELICHHS I10KA3aTEJIbHBIX
YPaBHEHHUM.

ITpeoOpa3oBaHne BbIpaXEHU, CONEPIKALUX JOrapu(PMBI.

Jlorapudmuueckue YpaBHEHUS. OcHOBHBIE METO/IbI penieHus
Jorapu(pMUUECKUX YPAaBHEHH.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. IIpeo6pa3oBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TpUroHoOMETpUYECKUX YPaBHEHUM.
Pemienne cucreM JMHEHMHBIX YpaBHEHMM. Marpuna CUCTEMBl JIMHEHMHBIX
ypaBHeHMl. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHHE €r0 3HAYEHUs, IPUMEHEHUE OINPENECIUTENS I PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHUM. PelleHne npuKIagHbIX 3a4ad € ITOMOLIBIO



CUCTEMBl JIMHEWHBIX ypaBHEeHHMU. lccinepoBanme MOCTPOEHHOM MOAENU C
IIOMOILBIO MaTPHUILL U OTIPEIEITUTEIICH.

[IocTpoeHne MaTreMaTHYEeCKUMX MOJEIEH pPEAJbHONW CHUTyallud C ITOMOIIBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHON
KU3HMU.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoObl 3amaHus (yHKuMUd. B3aumHO o0OpaTHBIE (YHKIUU.
Komnosumms ynkuuit. 'padux  dyHKmn. OnemeHTapHbIe TpeoOpa3oBaHus
rpadukoB QyHKIIMIA.

OOusacth omnpenenaeHuss ¥ MHOXKECTBO 3HaueHW (yHkuuu. Hymu ¢GyHkumm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaJpaTU4Hass U JPOOHO-IMHEWHas QYHKIMU. OJIEMEHTapHOE
UCCIIEJOBaHKUE U TOCTPOCHUE UX IPa(PUKOB.

CreneHHast (yHKIMsS C HaTypajbHBIM U II€JIBIM MOKa3aTeneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIICHU C HATYPaJIbHBIM ITI0KA3aTEIIEM.

[TokazarenbHast u Jjorapudmuueckas (yHKUMU, MX CBOICTBA M TIpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKpPY>KHOCTb,  ONPEIEICHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

@OyHKIIMOHAJIbHBIE 3aBUCUMOCTH B PEAJIbHBIX Ipolieccax U siBaeHusx. ['paduku
pEaIbHBIX 3aBUCUMOCTEM.

Hauyaja MaTeMaTH4eCcKOro aHajin3a

ITocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHMs  IIOCJIEAOBAaTCIbLHOCTEH. MeTton
MaTeMaTU4ECKON UHIYKIUU. MOHOTOHHBIE 17§ OrpaHUYEHHBIE
NIOCJIENOBATENBHOCTH. VICTOpHSI BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHajiu3a Kak
aHaJin3a OECKOHEUHO MAaJIBbIX.

ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reomeTpuueckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH reOMETPUYEeCKON
MPOTrpeCCrr. JINHENHBIN U SKCHOHEHIMAIBHBIA POCT. Uncio €. @opmyia CI0KHBIX
NpoleHTOB. Vcnosib30BaHWE TIPOTrpecCHH I PELICHUS peajbHbIX —3a1ad
MIPUKJIATHOTO XapakTepa.

HemnpepoiBHble (QyHKIMH M WX cBoWcTBa. TOuYkM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkuuid. CBoHcTBa (YHKUMN HENpPEephIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PEIICHUs HEpaBeHCTB. l[IpuMeHeHue CBOICTB HEMpPephIBHBIX
(GyHKIMI 1715 penieHust 3a1a4.

[lepBast u BTOpas mpousBoAHble (yHKIUU. OnpeneneHue, reOMEeTPUIECKUI U
bu3znyecKkuii CMBICT MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[TpousBoaubie neMeHTapHbiX QyHKkuuid. [Ipons3BogHass cymMMBbl, TpOU3BEIECHNUS,
YaCTHOTO ¥ KOMITO3ULIUU (QYHKIIUH.

MHokecTBa M JIOTHKA



MHOK€eCTBO, OIEpalMyi HAJ MHOXECTBAMM M HX CBOMCTBa. JluarpaMmsl
Oitnepa—Benna. IIpuMeHEHME TEOPETUKO-MHOXXECTBEHHOIO  ammapara s
ONMCAHUSI PEAJIbHBIX MPOILIECCOB W SIBJICHUM, MPU PEIICHUU 3adad M3 JPyTUX
y4eOHBIX MTPEIMETOB.

OmpeneneHue, TeopeMa, CBOWCTBO MaTeMaTHYeCKOro oOO0BeKTa, CIEJCTBHE,

JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.
11 KIIACC

Yuciia 1 BbIYMCICHUS

HatypaneHble u nensle uncna. [IpuMeHeHHe NpHU3HAKOB AECIMMOCTH IIEJIBIX
yycen, HauOonbIuid oOmuii aenutens (mamee — HOJl) m HamMmeHnblnee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa s perneHus
3a/1ay B LEJbIX YHCIIAX.

Komnnekcusle uncna. Anredbpandeckas 1 TpPUrOHOMETpUUecKasi (popMbl 3aITUCH
KOMIUIEKCHOT'O 4ucia. ApU(PpMETHUECKHE ONEPALUU C KOMILJIEKCHBIMU YHUCIAMHU.
N300paxeHne KOMIUIEKCHBIX 4YHCENl Ha KOOpPAMHATHON miockoctu. Popmyina
MyaBpa. KopHM n-oii cCTeneHM U3 KOMIUIEKCHOTO u4ucia. IIpumeHenue
KOMIUIEKCHBIX YMCEI JUIs pelieHus (PU3NUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh YPABHEHUI U HEPABEHCTB. PAaBHOCUIIBHBIE CHCTEMBI U
CUCTEMBI-CIIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

Otb60p KOpDHEW  TPUTOHOMETPUYECKUX  YpPAaBHEHUU c IIOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3ATENbHBIX U JOTapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl pEUIEHUS! CHCTEM U COBOKYITHOCTEH pallMOHAJIbHBIX,
UPpaLMOHAJIbHBIX, I0KA3aTEIbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUI.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C ITAPAMETPAMU.

[IpumeHeHne ypaBHEHUI, CUCTEM W HEPABEHCTB K PEIICHHI0 MATEMAaTHYECKUX
3a]a4 U 33/1a4 U3 Pa3’IMyuHbIX 00JacTell HAYKU U peasbHOM KU3HU, UHTEPIpETaIUs
MOJIYYEHHBIX PE3YyJIbTATOB.

DyHKIUHN U TPAPUKH

I'padpux xommoszuruu Qyskui. ['eomerpuyeckue oOpa3bl ypaBHEHUN W
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padprueckne Meroabl pemnieHUs ypaBHEHUM W HepaBeHCTB. | 'paduueckue
METO/Ibl PEIICHU 3a/1a4 C TapaMeTPaAMH.

Hcnons3oBanue rtpadukoB (YHKIUNA 718 HUCCIAEAOBAHUS TMPOIIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTrux y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana maTeMaTH4eCKOro aHaJIn3a

[IpumeneHre TPOM3BOAHONW K HCCIENOBaHUIO (YHKIMI Ha MOHOTOHHOCTH H
skcTpeMyMmbl.  Haxoxaenue  HauOoONbIIEr0 W HAMMEHBLIETO  3HAYEHUH
HENpPepbIBHON (YHKIIMHN Ha OTPE3Ke.



[IpumeHeHne NTPOU3BOJHOM JUISI HAXOXKIACHHsS HAWIYYIIETrO pPEUICHUS B
NPUKIAIHBIX 3a/adax, UIsl ONPENCIICHUS] CKOPOCTH M YCKOPEHHS IMpolecca,
3a1aHHOTO (HOPMYJION UK rpaduKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3Hbix. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIui. [IpaBuia HaxoX1eHUs TEPBOOOPA3HBIX.

HNnTerpain. ['eoMeTpuyecknii CMBICII MHTErpaja. BeluncieHue Ompene€HHOro
uHTerpaia no gpopmysne Herotona-JleiioHua.

[IpumeHeHrne wuHTerpana JUIsi HAXOXKACHUS IUIOMIAACH IJIOCKUX QUryp H
00BEMOB F€OMETPUUECKUX TEI.

[Tpumepsr pemennii  nuddepeHIHANbHBIX  ypaBHeHHNA. MaTtemaTtuueckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHECHUM.



[NDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON IMO3HUIIMHM OOYYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIEeAYp TPaKIAHCKOro o0OImiecTBa (BBIOOPHI, OMPOCHI M JIPYTrO€), yMEHHUE
B3aMMOJICCTBOBATh C COIHMAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHU C UX
GyHKUUSIMY ¥ HA3HAYCHUEM;

2) NIATPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKOM TPa)kKTaHCKOW HICHTHUYHOCTH, YBAKECHUS K
MPOIIJIOMY M HACTOSIIIEMY POCCUUCKOM MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB M POCCUMCKOM MaTEMaTUYECKOM HIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HYKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHME TYyXOBHBIX LIEHHOCTEH POCCHUHCKOrO Hapoaa, cPOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYyLIEro;

4) 3¢TeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs OCTETUKY MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXICHHUM, BOCTIPUUMYUBOCTh
K MaTeMaTHYECKUM acTlieKTaM Pa3uYHbIX BUOB HCKYCCTBA;

S) pu3vecKOro BOCIUTAHMSA:

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSATh MaTeMaTHYECKUE 3HAHHS B MHTEpEcax
3I0POBOTO M 0€30macHOr0 0Opasza >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K CBOEMY
3I0POBBIO (3I0pPOBOE MHUTaHWE, COATAHCUPOBAHHBIA DPEKHMM 3aHATHH M OTABIXA,
perynsipHas (u3uYecKas aKTHUBHOCTh), (PU3WYECKOE COBEPILIECHCTBOBAHHE MpHU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEILHOMN ACATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTU TPYIO0JIIO0US, UHTEPEC K Pa3TUIHBIM
chepam npodeccuoHaIbHON JEATEBHOCTH, CBSI3aHHBIM C MaTeMaTUKOM W eé
NPUWIOKEHUSIMU, YMEHUE COBEpIIATh OCO3HAHHBIA BHIOOp Oyayuied npodeccuu u
peanu30BhIBaTh COOCTBEHHBIE KH3HEHHBIE IUIAHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTHYeCKOMy OOpa30BaHUI0O M CaMOOOPA30BAHMIO Ha MPOTSHKEHUU BCeH
KU3HHW, TOTOBHOCTh K AKTHMBHOMY Yy4YacTHUIO B PENICHUW NPAKTUYCCKUX 3aad
MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS:



cOPMHPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TOHUMAaHWE  BIUSHUSA
COITMATIbHO-IKOHOMUYECKHUX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHWW ISl pelieHus 3amad B o0JlacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT,  MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIIECTBEHHOW TMPAKTUKH, ITOHWMAaHUE
MaTEMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ESITCIIBHOCTH, ITAaroB €€
Pa3BUTUS W 3HAYUMOCTH ISl PAa3BUTHS UMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KaK CpEJICTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue AeMcTBU:

BBIABJISITh W XapaKT€pU30BaTh CYLIECTBEHHBIE NPU3HAKA MATEMaTUYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN  MEXIYy MOHATUSAMH, (POpMyIUPOBATH
OmpeieSICHUs MOHITUH, YCTaHABIUBATh CYIECTBEHHBIN MpPU3HAK KiIaccUu(PUKaIiy,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHHUSI, KpUTEPUU TTPOBOJAUMOTO aHAJIN3a;

BOCIPUHUMATb, dhopmMynHMpoBaTh u npeoOpa3oBbIBATH CYXICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NMPOTUBOPEUHUS B
dakTax, NaHHBIX, HAOMIOACHUSX U YTBEPXKICHUSX, MpeiaraTh KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JIe7aTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEIYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IPOBOJIUTh CAMOCTOATENBHO JOKAa3aTeJIbCTBA MATEMATHYECKUX YTBEPKIACHHUMN
(IpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apPIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATh CHOCOO pelieHus y4yeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBrIe ucciaeaoBareabCKHe AeiicTBUA:

MCIOJIb30BaTh BOMPOCHI KAaK MCCIEAOBATECIBCKUNA HMHCTPYMEHT IIO3HAHUS,
dbopMynaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  Mpodiiemy,
yCTaHABIMBATh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIOTE3Y, APTyMEHTHPOBATH
CBOIO MTO3ULIAID, MHEHUE;

MIPOBOJIUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIECIOBAHUE TIO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBJICHHS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSIMHU, POLECCAMMU;



CaMOCTOATENLHO (OPMYIHPOBATh OOOOIEHUST W BBIBOABI IO pe3yJbTaTaM
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TakXKe BbIJABUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATh ACPUUUTH WH(OpPMAIUKU, TAaHHBIX, HEOOXOIMMBIX JUIsl OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BBEIOMPATh MH(POPMAIIMIO W3 WCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3WPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpPOBaTh HWH(MOPMAIMIO, MPEACTaBIATh €€ B Pa3NUUYHBIX (opMmax,
WJLTIOCTPUPOBATH TpaUuECcKH;

OILICHMBATh HAAEKHOCTh UHPOPMAIIUU 110 CAMOCTOSTENIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBUA

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKJIECHUS B COOTBETCTBUM C YCIOBHUSIMHU U
HeNsIMU  OOIIEHMs], SCHO, TOYHO, I'PAaMOTHO BBIp@XaTb CBOK TOYKY 3pEHUS B
YCTHBIX M INHACBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH IOJTYYECHHBIN pE3yJIbTaT;

B XoA€ OOCYXJIEHMs 3aJlaBaThb BOMNPOCHI MO CYIIECTBY OOCYKIAa€MOMl TEMBlI,
npoOiemMbl, pelaeMod 3aJadd, BbBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha TIOHMCK
pElIEHNs, COIOCTABIIATh CBOU CYXKIEHUSA C CYXICHUSIMHU APYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3yJIbTAThl PELICHUs 3aJayd, DKCIIEPUMEHTA, HCCIEHOBAHUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
Npe3eHTAlUK U OCOOEHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe yueOHbIe NeiCTBUSA

Camoopranusanus:

COCTaBJISITh IUIAH, AJITOPUTM PEILIEHUs 3a7add, BHIOMpATh CIOCOO pelIeHUs ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIa/IE€Th HABbIKAMU MO3HABATEJIbHOU PEQIEKCUM KaK OCO3HAaHUS COBEPLIAEMBIX
JEHUCTBUI M MBICIUTENBHBIX MPOILECCOB, MX PE3yJIbTaTOB, BIAJETh CHOCcOOaMu
CaMOITPOBEPKH, CAMOKOHTPOJISI ITPOLIECCA U PE3yJIbTaTa PELIEHNS MaTEMATUYECKON
3a/1a4y;

IPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIPM PELICHUU 3aJa4H,
BHOCHTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;



OIICHWBATh COOTBETCTBHE PE3yNbTAaTa LEINU U YCIOBUSM, OOBSCHATH MPUINHBI
JOCTHKEHUS WIIM HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATENIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

MOHUMAaTh M MCMOJB30BaTh MPEUMYIIECTBA KOMAHIHOM M HHAWBUAYaJIHHOM
paboThl TpU pEHIeHHH Y4YeOHBIX 3a7ad, MNPUHUMATh 1€Jib COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pPabOThI, pacrpeneisiTh
BUIIBI pabOT, JIOTOBApWBATHCS, OOCYXHaTh TMPOIECC W Pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBAaTh B TPYNIOBBIX (opmax padboThl (00CYyX)IeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJ/IBTATDBI

K konmy o0yuenus B 10 kiacce oOyyaronmiuiicss MNOJIYYUT —CIEAYIOLIUE
OpeIMEeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajia MaTeMaTHUYECKOIO aHAJIU3a»:

Yucsia v BBIYMCJICHUSA:

CBOOOJHO ONEPUPOBATH MOHATHUSMHU: PALMOHAIBHOE YHUCIO, OECKOHEeUHas
nepuoauyeckass JIpoOb, TMPOLEHThI, HWPPALMOHATIBLHOE YHCIO, MHOXECTBA
pPalMOHAIIBHBIX U JIEUCTBUTENbHBIX YUCEN, MOAYJb ACHCTBUTEIBHOTO YNCTIA;

NPUMEHSTH IPOOHU Y MPOLIEHTHI ISl PEIIEHUs MPUKIIAIHBIX 3a/1a4 U3 Pa3IHMYHbIX
OTpaciiell 3HaHUW U peaIbHON KU3HU;

OPUMEHATh NPUOIKEHHBIE BBIYUCIICHUS, MPaBUJIa OKPYTJICHUS, NPUKUAKY H
OLICHKY pe3yJbTaTa BbIYHCICHU;

CcBOOOJIHO ONEpUpOBATh TMOHATHEM: CTENEHb C LEJNbIM IO0Ka3aTeseM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alMCU JEHCTBUTENBHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]1a4 U NPEJCTABICHUS JaHHbIX;

cBOOOJIHO ONEpUPOBATh MOHATHEM: apU(METHUYECKHII KOpPEHb HaTypaJbHOM
CTEIECHU;

CBOOOJIHO OTNEPUPOBATH MOHATUEM: CTETIEHb C PAIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJHO OINEpPUPOBATH MOHATHSMHU: JOrapup™m 4YHcia, JAECATUYHBIE U
HaTypaJbHbIE JIOTApUPMBI;

CBOOOJHO ONEPUPOBATH MOHSATHUSIMU: CHUHYC, KOCHHYC, TAaHI€HC, KOTaHTEHC
YUCJIOBOTO apTyMEHTAa;

OIIEpUPOBAaTh TMOHATHIAMH: ApPKCUHYC, ApPKKOCHMHYC M apKTaHI'€HC YHUCIIOBOIO
apryMeHTa.

YpaBHeHHS U HEpaBeHCTBA:

cBOOOZIHO OMNEPUPOBATh MOHITUSIMH: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;



OPUMEHATHh pa3jMYHble METOJAbl pEHICHHS palOHAJIBHBIX M JPOOHO-
palMOHAIbHBIX YpPaBHEHUH, NPUMEHATh METOJl HHTEPBAJIOB I pEIICHUS
HEPABEHCTB;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: MHOTOYJIEH OT OJHOM IEePEMEHHOH,
MHOTOYJIEH ¢ MLedbIMU KO3(p(ULIUEHTaMH, KOPHM MHOIOYJI€Ha, IPUMEHAThH
JIeJIEHNE MHOTOWJIEHAa Ha MHOTOWIEH C OCTaTKoOM, TeopeMmy be3y u teopemy Buera
JUISl pellieHus 3a/1a4;

cBOOOIHO OINEPHUPOBATH MOHATUSIMU: CHCTEMa JMHEWHBIX ypaBHEHUH, MaTpHIla,
ONPENEINUTENb MATPULbl 2 X 2 W €ro reOMETPUYECKHM CMBICH, HCIIOIb30BaTh
CBOMCTBa ompenenutenss 2 X 2 1 BBIUKCICHHUS €ro 3HAYCHUS, MPUMEHSITH
OTIPECTUTENN JUISI PEIICHUS CHCTEMbl JIMHEHHBIX YypaBHEHUH, MOJEIHPOBATH
peasibHbIe CUTYyallMd C MOMOIIBI0 CHUCTEMBbl JIMHEWHBIX ypaBHEHUH, HCCIIEIOBAThH
MOCTPOCHHBIE MOJIETH C TIOMOIIBIO MATPHI] U ONPEAETUTENCH, UHTEPIPETUPOBATH
HOJTyYEHHBIN pe3yJIbTarT;

UCIIOJIb30BaTh CBOMCTBAa JIEUCTBUM C KOpHAMM JJis  1peoOpa3oBaHUs
BBIPAKCHU;

BBINOJHATh MPeoOpa30BaHUsl YHMCIOBBIX BBIPAXKEHUH, COIEPXKALIUX CTENEHU C
palMOHaIbHBIM IIOKA3aTENIEM;

UCIIOJIb30BaTh CBOMCTBA JIOrapu(pMOB AJis npeoOpa3zoBaHus JorapupMUIecKux
BBIPAKCHU,

CcBOOOMIHO OIEpPHPOBaTh TMOHATHUSAMHU: HUPPAIMOHATBHBIC, TOKA3aTENbHBIE W
JorapupMuuecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C TTOMOIIBIO PAaBHOCHIIBHBIX
MIEPEXO0/I0B WM OCYIIECTBIISIS MPOBEPKY KOPHEHA;

NPUMEHATh OCHOBHBIE TPUTOHOMETpHUYECKHE (HOPMYINBI IJi MPEoOpa3OBaAHMUS
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CBOOOMIHO  OMEpHpOBaTh MOHSATHEM: TPUTOHOMETPHUYECKOE  YypaBHEHHE,
OPUMEHATh  HEoOXOAuMble (OpMYJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI;

MOJIEJIMPOBAaTh pEAJbHbIE CUTyallUd Ha $3bIKE aireOpbl, COCTaBJIAThH
BBIPQXXEHUS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, HCCIEI0BATh
MOCTPOEHHBIE MOJICNIU C UCIIOJIb30BAHUEM alapara ajreophl.

DYyHKIUM U TPAPUKHU:

cBOOOJHO ONEpUPOBATH MOHATHAMH: (QYHKIHUS, CHOCOObI 3amaHus (YHKIUH,
B3aMMHO O0OpaTHble (QYHKIUH, KOMHOO3UIMUsA GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpaduKoB (PyHKIIUI;

CBOOOJHO OMEpPUPOBATh TOHATUAMU: OOJACTH OMpEACNCHUS M MHOMXECTBO
3HaYeHUN QyHKINU, HYTH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO OMEpUPOBaTh TMOHATHUSAMHU: UYETHBIE W HEYETHBIE (YHKIUH,
nepuoanyeckre (QyHKIUU, IPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAKCUMYMBI U
MUHUMYMBbI (pyHKIMH, HaumOoJblllee M HAMMEHbIIee 3HauYeHHuEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOOJHO OMNEpPUPOBATh MOHATHSMHU: CTENEHHas (YHKIUS C HATypalbHBIM H
LENbIM TOKa3zaTejaeM, rpapuK CTENeHHOW (YHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasarenemM, rpauk KOpHsS n-0il CTeNeHW Kak (PyHKIHUU OOpaTHOW CTENEHHU C
HaTypaJIbHBIM ITOKa3aTeleM;



OTIEpUPOBATh TOHATUSMH: JIMHEHHAs, KBaJpaTU4YHAs © JAPOOHO-JIMHEWHAS
(GyHKIHU, BBITIOJIHATD 3JIEMEHTAPHOE UCCIEA0BaHUE U MIOCTPOCHHE UX TPa(UKOB;

CBOOOJTHO OIEpUpOBaTh MOHATUSAMU: TIOKazaTelbHas | Jorapupmuyeckas
GyHKUIMHA, UX CBOMCTBA U TpauKH, HUCIOIb30BATh MX TIpa@UKUA ISl pEIICHUS
YPaBHCHUI;

CBOOOJTHO ONEPUPOBATH TMOHATUSIMU: TPUTOHOMETPUUECKAS OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUYECKUX (PYHKIIUNA YUCIOBOT'O apryMEHTa;

UCIIOJIB30BaTh Tpaduku  (PYHKIUH I WCCICIOBAHUS  TIPOIECCOB M|
3aBUCUMOCTEH TIPH PENICHUH 3aJa4d U3 APYTHX y4EeOHBIX MPEIMETOB M PEaTbHOMN
YKU3HH, BBIpAXXKaTh (OPMYIIAMH 3aBUCHMOCTH MEKy BETUUYNHAMU;

Havana mareMaTH4ecKOro aHajm3a:

CBOOOJIHO OIEpUpPOBATh TMOHATUAMH: apudmeThyeckass U TreoMeTpuuecKas
nporpeccusi, 06CKOHEYHO yObIBaroIIasi reOMeTpUUecKasi Mporpeccus, TMHEHHBIA U
HKCIIOHEHIIUATLHBIN pOCT, GOopMyIa CIOKHBIX MPOILIEHTOB, UMETh MPECTaBICHUE
O KOHCTaHTE;

UCIIOJB30BaTh MPOTPECCUU I PEUICHHS PEATbHBIX 3a7ad [PUKIAJTHOTO
XapakrTepa;

CBOOOJTHO ONEPUPOBATH MOHITHSIMU: TOCIEAOBATEIBHOCTh, CIOCOOBI 3aaHuUs
MOCJIEA0BATEIbHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOO/IHO ONEPUPOBATh MOHATUSIMU: HEMPEPbIBHbIC (DYHKIMU, TOUKH pa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka PyHKIINY;

CBOOOJIHO OINEpUpoBaTh NOHATHEM: (YHKIMS, HEMpepblBHass Ha OTpeE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PDYHKIIUN JIJIs1 pEIICHUs 3a/1a4;

CBOOO/IHO ONEPUPOBAThH MOHATHUSIMU: TEPBasi U BTOpas MPOU3BOAHBIC (PYHKIINH,
KacarenbHas K rpaduky QyHKINY;

BBIYUCIISITh MPOU3BOJHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO W KOMIIO3WLIHH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

UCIIOJI30BAaTh TEOMETPUYECKUN H (PU3NYECKUA CMBICT TPOU3BOAHOM IS
pelieHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH: MHOXKECTBO, OIIEPAIlMU HAJl MHOXKECTBAMH,

HCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBINA ammapar JJis OMUCAHUS peaTbHbIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUeOHBIX IPEAMETOB;

CBOOOJHO OMEpUpPOBaTh MOHATUSIMH: OIpENeNieHue, Teopema, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOydenuss B 11 kJacce oOy4aromuicss TOJIYYUT —CIEAYIOIIHE
MPEAMETHBIC PE3yJIbTaThl N0 OTACIBHBIM TeMaM paboueill mporpaMmbl Y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTrO aHAJIA3ay:

Ywucsa v BBIYMCIICHUS:

CBOOOJTHO OMEpPUPOBAThH MOHATUSMU: HATYPAIBHOE W IEJI0€ YUCIIO0, MHOKECTBA
HaTypaJIbHBIX U IIEJIbIX YKMCEJ, UCIIOIb30BaTh MPU3HAKHU JECIUMOCTH LIEJIbIX YUCET,



HO/l u HOK HaTypanbHBIX 4YMCes I PELICHHs 3aAad, NPUMEHSITh aJTOPUTM
EBxnuna;

CcBOOOZIHO OIEpUpOBaTh IOHATHEM OCTaTka [0 MOJIYJI0, 3allUChIBaTh
HAaTypaJbHbIEC YNCIIA B PA3JIMYHBIX ITIO3UIIMOHHBIX CHCTEMAX CUMCIICHHUS,

CBOOO/IHO ONEpPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTAaBIATh KOMIUIEKCHBIE YMCIa B ajareOpanyeckoil u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpali C HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OIEpUPOBATH MOHATUSMH: HUpPpAIlMOHAIbHBIE, IOKa3aTeIbHbIE U
JorapuMUUYECKUe HEPaBEHCTBA, HAXOJUTh MX pEHIEHUS C  [OMOIIBIO
PaBHOCHUJIBHBIX MTEPEXO/IOB;

OCYIIECTBIISITH OTOOP KOPHEH MPH PEIICHUH TPUTOHOMETPUUYECKOTO YpaBHEHUS,

CBOOOJHO  ONEPUPOBATh TOHATHEM TPUTOHOMETPHYECKOE HEPaBEHCTRBO,
MPUMEHATh  HEOOXOAUMBIC  (OPMYJIBI  JUISI  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATh MOHATHSAMH: CHUCTEMa W COBOKYITHOCTh ypaBHEHHH WU
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOJUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW pallMOHAJIBHBIX, HPPALMOHAIBHBIX, TTOKA3aTEIbHBIX U
JorapupMUUYECKUX YpPaBHEHUN U HEPABEHCTB;

pelaTh palroHalIbHbIC, UPPALIMOHANIBHBIC, TTOKa3aTeIbHbIE, JorapumMudeckue
U TPUTOHOMETPUYECKHE YpPABHEHUS W HEPABECHCTBA, COJECPXKAIIME MOAYJIH H
MapameTphl;

MPUMEHSITH rpadUuecKue METOJbl JJIsl PEIICHUsS YpaBHEHUUW M HEPABEHCTB, a
TAKXE 3371a4 C ITapaMeTpaMu;

MOJICTUPOBATh pCalbHBIC CHUTyalldd Ha s3bIKE alureOpbl, COCTaBIATH
BBIPAKCHUS, YPABHEHHS, HEPABEHCTBA W HMX CHUCTEMBI 110 YCJIOBHUIO 3aJayH,
HCCIIeIOBATh IMOCTPOCHHBIE MOJECIM C MCIIOJB30BAaHUEM allmapara aareOpsl,
VHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpaduKu KOMMO3UIMKA (GYHKIMA C TIOMOIIBI0 3JIEMEHTAPHOTO
WCCJICIOBAHUS 1 CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA,

CTPOUTH TEOMETPUYECKUE 00pa3bl YpaBHEHUN U HEPABEHCTB HAa KOOPJIWHATHOU
TUIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: TpaUKH TPUTOHOMETPUUECKUX QYHKIIUI;

NPUMEHITh (YHKIUU IS MOJCIMPOBAHUS M  HCCICAOBAHUS pealbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4ecKOro aHajau3a:

WCITOJIB30BATh TIPOU3BOIHYIO VISl UCCIENOBaHUs (PYHKIIMM HA MOHOTOHHOCTH H
SKCTPEMYMBI,

HaXOJUTh HAWOOJbIIEe M HAWMEHbIIEEe 3HAYCHHS (DYHKIIMM HEMPEpHIBHON Ha
OTpPE3KE;

WCMOJIb30BaTh IPOU3BOJHYIO JUISI HAXO0XACHUS HAWJIY4ILIero pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHUAIbHO-d)KOHOMUYECKUX, 3ajadax, sl



OTIpENENICHUs] CKOPOCTH W YCKOpPEHHUsS Mpolecca, 3aJaHHOro (QOopMyJod WM
rpaduKom;

CcBOOO/IHO OTIEpUPOBAThH MOHATHUSAMU: IIEPBOOOPA3HAs, ONPEACIEHHBIN HHTETPA,
HaXOAWTh TEPBOOOPa3HBIC JIEMEHTAPHBIX (PYHKIMHA M BBIYUCISATH WHTETPAN IO
dbopmyne Herotona-JleiiOnua;

HAXOAWTh IJIOMAIH TUIOCKUX QUTYP U OOBEMBI TEJ ¢ TIOMOIIBIO HHTETpAIa;

UMETh TIPEJCTABICHHEC O MAaTEeMaTHYEeCKOM MOJICIUPOBAHUN Ha TpUMeEpe
coctaBieHus nuddepeHnanbHbIX YpaBHEHUM;

pemiath MPHUKIAIHBIE 3a/Jayd, B TOM YHCIIE COIHAIbHO-3KOHOMHYECKOTO U
bu3NUECKOro XapakTepa, CpeICTBAMH MAaTEMaTHIECKOTO aHaJIN3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC

KoaudecTBO 9acoB

Konr | Mpakr DJIEKTPOHHbBIE
Ne n/nt HaunmeHoBaHMe pa3aeiioB poan | mdecku (uudpossbre)
U TeM NPOrpaMMbl Beero Here | e o0pa3oBaTe/bHbIE
pador | pador pecypert
bl bl
MHOX%eCTBO
JEHCTBUTENILHBIX YUCEI.
1 Mizorortrerbi. 24 1 https://uchi.ru
PanyonansHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JIMHENUHBIX YpaBHEHUN
@YHKIMU U TpadUKH.
2 CrenenHast GyHKIHS C 12 1 https://uchi.ru
LEJIBIM TOKa3aTelieM
Apudmernueckuil KOpeHb n-
3 Ol CTETCHH. 15 1 https://uchi.ru
WppauronaabHbIe
ypaBHEHUS
[Toka3zarenbHas GyHKIUS. .
4 10 1 https://uchi.ru
IToka3aTenbHbIE ypaBHEHUS
Jlorapugmuueckas
5 ymKiA. 18 1 https://uchi.ru
Jlorapudgmuueckue
ypaBHEHUS
6 Tpuronomerputiecknue 22 1 https://uchi.ru
BBIPOKEHUS M YPAaBHEHHS
7 HocnenopatensHoCTH 1 10 1 https://uchi.ru
IPOrpeccuu
HenpepriBHble QyHKITHH. .
8 20 1 https://uchi.ru
IIpousBoaHas
9 Hostoperiite, obobuierte, 5 2 hitps://uchi.ru
cUCcTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB 136 10 0

I10 ITPOT'PAMME




11 KUIIACC

KoauuecTBO 9acos
DJIeKTPOHHbIE
Ne n/nt HaumeHoBaHMe pa3/ie/ioB U IIpakt | (uudposwie)
} TeM MPOrpaMMbI Beero KOHTPOJIbHBI | HYECKH | 0Gpa3oBaTelib
e paboTbI e HbIE pecypehl
padoThI
1 WccnenoBanue GyHKIHM ¢ 2 1 https://uchi.ru /
MTOMOIIIBIO TTPOU3BOTHOM
2 [TepBooOpaznast 1 UHTETpaI 12 1 https://uchi.ru/
I'padpuxu https://uchi.ru/
TPUTOHOMETPHUICCKHX
3 GbyHKIHIA. 14 1
Tpuronomerpuueckue
HEpaBEHCTBA
WppanuoHanbHele, https://uchi.ru/
4 MOKa3aTeJbHbIE U 4 1
norapudmmuueckue
HEPaBEHCTBA
5 KomiiekcHbie uncia 10 1 };t:ps://resh.edu
6 HarypanbsHble 1 nesnble yucna 10 1 };t:/ps://resh.edu
Cuctembl paluoOHaIbHBIX, https://resh.edu
UppaMOHATILHBIX ru/
7 MMOKa3aTeJIbHBIX 1 12 1
norapuGMUUECKUX
ypaBHEHUU
8 3agaum ¢ mapaMeTpamu 16 1 l:ﬁt;})s://resh.edu
9 [ToBTOpenwue, 06001IIEHNE, 16 ’ https://resh.edu
cUcTeMaTH3aIusg 3HaHui ru/
OBILIEE KOJIMYECTBO HACOB I10 136 10 0

I[TPOTPAMME




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos IeKTpPOHHBIE
Ne m/n | Tema ypoka Kourpo | Mpaxru |A2T2 tpoBLIe
Beero | mpnpie | ecxme | M3YUeHHS o0pa3oBaTe/ibH
padoTsl | padoThI bIE pecypeel
I nonyrogue

MHOk€eCTBO, onepauu https://resh.edu.ru
1 HaJl MHOXKECTBAMHU U UX 1 /

CBOICTBA
) Huarpammsl Diinepa- 1 https://resh.edu.ru

Benna /

[Ipumenenue https://resh.edu.ru

TEOPETUKO- /
3 MHOECTBEHHOT'O 1

amnmapara JJs pelieHus

3a1a4

Panunonanbubie uncna. https://resh.edu.ru

OOBIKHOBEHHBIE U /
4 JeCSITHUHBIE TPOoOH, 1

MIPOIICHTHI,

OeCKOHEUYHbBIE

MepUOANYECKHE 1podu

N https://resh.edu.ru

5 BxonHoi# KOHTpOJIB 1 1 / P

[Tpumenenue apobeit u https://resh.edu.ru
6 MIPOLIEHTOB VISl PEIICHUS 1 /

MIPUKJIAIHBIX 33729

[Tpumenenue apobeit n https://resh.edu.ru
7 IIPOLICHTOB JIJISl PEIICHMS 1 /

MPUKJIAIHBIX 33729

JleficTBUTETBHBIC YKCTIA. https://resh.edu.ru
8 PanmonanbsHbie 1 /

HppaIMOHAIIbHBIC YHCIIa

Apudmernieckre https://resh.edu.ru
9 onepanuu ¢ 1 /

JIEVCTBUTEIbHBIMU

qrclaMu
10 Monayns 1 https://resh.edu.ru

JNEUCTBUTEILHOIO YHCIIa




U €T0 CBOMCTBA

/

11

[TpubnmxEénnpie
BBIYMCIICHHUS, TPaBUJIa
OKPYTJICHUS, MPUKUKA
U OLICHKA pe3yJbTara
BBIUMCIICHU N

https://resh.edu.ru
/

12

OCHOBHBIE METO/IbI
pelIeHus UeNbIX U
JTPOOHO-pallMOHATBHBIX
YpaBHEHUU U
HEPABCHCTB

https://resh.edu.ru
/

13

OCHOBHBIE METO/]IbI
pELIECHHS UEbIX U
IpOOHO-pallOHAIBHBIX
YpPaBHEHUU U
HEPaBEHCTB

https://resh.edu.ru
/

14

OCHOBHBIE METO/TbI
pelIeHus EeNbIX U
JTpOOHO-pallMOHATIBHBIX
ypaBHEHUH U
HEPABCHCTB

https://resh.edu.ru
/

15

MHoOro4JIeHbI OT OAHON
nepemMeHHou. Jlenenue
MHOT'O4JIEHa Ha
MHOT'OUJICH C OCTaTKOM.
Teopema bezy

https://resh.edu.ru
/

16

MHOTOYJICHBI C TEITBIMH
KodhuULIeHTaMH.
Teopema Buera

https://resh.edu.ru
/

17

Pemenue cucrem
JIMHEWHBIX YPABHEHUHN

https://resh.edu.ru
/

18

Pemenue cucrem
JIMHEWHBIX YPABHEHUHN

https://resh.edu.ru
/

19

Martpuua cucreMsl
JIMHEWHBIX YPABHEHUM.
Omnpenenurens MaTpuLbl
2X2, ero
TEOMETPUYECKHUN CMBICIT
H CBOICTBA;
BBIYMCIICHUE €TI0
3HAYEHUS

https://resh.edu.ru
/

20

Onpenenurenb MaTPUIbI
2X2, ero
F€OMETPUUYECKUN CMBICTT

https://resh.edu.ru
/




H CBOICTBA;
BBIYHUCIICHHUC €TI0
3HAYCHUS

21

IIpumeHeHue
ONpPEeIEaUTENS 115
pELIEHUs CUCTEMBI
JINHEMHBIX YpaBHEHUH

https://resh.edu.ru
/

22

Pemrenne npukiagHbix
3a/1a4 C IIOMOIIBIO
CUCTEMBI JIMHEWHBIX
YpaBHEHUU

https://resh.edu.ru
/

23

Pemrenue npukiiagHbIx
3a/1a4 C IIOMOIIBIO
CUCTEMBI JINHEUHBIX
YpaBHEHUU

https://resh.edu.ru
/

24

KonTponbnas paboTano
teMe "PannonanbHbIe
ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JIMHEWHBIX ypaBHEHUN"

25

DyHKIUA, CTTIOCOOBI
3aJjaHus (QYHKIHH.
B3aumHo oOpaTHbIe
¢ynkunu. Komnosunus

byHKIMIA

skysmart.ru

26

I'padux GpyHkuun.
DnemMeHTapHbIe
npeoOpa3oBaHus

rpadukoB pyHKUIMH

skysmart.ru

27

OO6nactp ornpeeneHus 1
MHOECTBO 3HAYEHUN
¢ynkuuu. Hynu
¢byukuu. [IpomexyTku
3HAaK MMOCTOSIHCTBA

skysmart.ru

28

YETHbIE U HEUETHBIE
GbyHKIMU.
[Tepnonnueckue
¢bynkun. [IpomexxyTku
MOHOTOHHOCTH (DYHKITHH

skysmart.ru

29

Makcumymsl U
MUHUMYMBI ()YHKLIUH.
Haubomnbiiee u
HaVMEHBbIIIEEC 3HAYCHUE

byHKIIMM HA
MIPOMEXKYTKE

skysmart.ru




30

Jlmueitnast,
KBaJIpaTUYHAS U
JTPOOHO-TMHEHHAS

byHKIIUN

skysmart.ru

31

DJIeMEeHTapHOe
UCCIIEIOBaHKE U
MOCTpOEHUE TpadUKOB
3THX PYHKIUH

skysmart.ru

32

DneMeHTapHoe
UCCIIeJOBaHHE
MOCTPOCHHE TPAPHUKOB
3TUX QYyHKIUH

skysmart.ru

33

CreneHsn ¢ 1EIBIM
nokasareyieM. buaom
Hrrotona

skysmart.ru

34

CreneHb ¢ LEIBIM
nokasarejieM. buaom
HrroTona

skysmart.ru

35

Crenennast GyHKIHSA C
HaTYpaJbHBIM U LEJIbIM
nokasarenem. Eé
CBOMCTBaA U TpaduK

skysmart.ru

36

KonTponbHas pabora:
"CreneHHas GyHKLHS.
E€ croiicTBa u rpadux"

skysmart.ru

37

Apudmernueckuit
KOpEHb HaTypaJbHON
CTEIIEHH U ero CBOICTBa

https://uchi.ru/

38

ApudpmeTnueckuii
KOpEHb HaTypaJbHON
CTEIIEHHU U €r0 CBOMCTBA

https://uchi.ru/

39

[IpeobpazoBanus
YUCIIOBBIX BI)Ipa)KeHI/Iﬁ,
COJICPIKAIINX CTCIICHH U
KOpHH

https://uchi.ru/

40

[IpeobpazoBanms
YHCIIOBBIX BBIPAKCHHM,
COJIEPIKAINX CTETICHH U
KOpHH

https://uchi.ru/

41

[IpeobOpazoBanms
YHUCJIOBBIX BBIPAKEHUN,
COJIEpIKaIMX CTEIICHH U
KOpHH

https://uchi.ru/




42

HppaunonaibHbie
ypaBHeHUs1. OCHOBHBIE
METO/IbI peIIeHUs
HppaIMOHATIBHBIX
ypaBHEHU

https://uchi.ru/

43

Hppauunonanbusie
ypaBHeHHs1. OCHOBHBIE
METO/Ibl pEeIICHUs
UPPaLMOHATILHBIX
ypaBHEHU

https://uchi.ru/

44

Hppauunonansusie
ypaBHeHUs. OCHOBHbIE
METO/BI PEIICHUS
UPPaLMOHAIBHBIX
YpaBHEHUU

https://uchi.ru/

45

PaBHOCHIBHBIE
MEePEXObl B PEIICHUU
HppaloOHaIbHBIX
YpaBHEHUU

https://uchi.ru/

46

PaBHOCHIBHBIE
MEePEXObl B PEIICHUU
HMppaLMOHAJIbHBIX
YpaBHEHUU

https://uchi.ru/

47

PaBHOCHIBHBIE
MEePEXObl B PEIICHUN
HppaLMOHAJIbHBIX
YpaBHEHUU

https://uchi.ru/

48

PaBHOCHIBHBIE
MEePEXObl B PEIICHUU
HppalMOHAIIBHBIX
YpaBHEHUI

https://uchi.ru/

49

CaoiicTBa u rpauk
KOpHSI N-OM CTENEHU KakK
¢byHKIMM 00paTHOM
CTETIEHH C HaTypaJbHBIM
nokaszaresem

https://uchi.ru/

50

CgoiicTBa 1 rpadux
KOpPHS N-0i CTETIeHU KaK
dbyHKIIMH 00paTHON
CTETICHH C HaTypaJbHBIM
MOKa3aTeieM

https://uchi.ru/

51

KonrponsHas padora:
"CBoiicTBa u rpadux
KOpHSI N-OW CTETEHHU.
Hppanmonaibusie




ypaBHeHUs"

CrereHs ¢ https://resh.edu.ru
5o palMOHAIbHBIM ) /

IOKa3arelieM U eé

CBOMCTBaA

CreneHs ¢ https://resh.edu.ru
53 palMOHAIbHBIM ) /

IOKa3aTeyieM U eé

CBOICTBa

CreneHs ¢ https://resh.edu.ru
s4 palMOHAIBHBIM ) /

IOKa3aTeleM u eé

CBOICTBA

IlokazarennHas https://resh.edu.ru
55 byHKIUS, €€ CBOICTBA /

rpaduk

Hcnonp3oBanue https://resh.edu.ru
56 rpaduka QyHKIUH IS /

peuIeHusl ypaBHEHU I

Hcnonb3oBaHue https://resh.edu.ru
57 rpaduka QyHKIUH ISt /

pelieHus: ypaBHEeHU I

Iloka3arenbHbIE https://resh.edu.ru

ypaBHeHUs1. OCHOBHBIE /
58 METO/Ibl pelIeHuUs

IMOKAa3aTeNIbHBIX

YpaBHEHUU

IToxa3aTennHbIe https://resh.edu.ru

ypaBHeHUs. OCHOBHBIE /
59 METO/Ibl PEIICHUS

IMOKAa3aTeNIbHBIX

ypaBHEHUN

KonTponbHas pabora:

"IToka3arenbHast
60 GyHKIHS.

Iloxa3arenbHEIC

ypaBHeHUA"

IlokazaTrennHBIC

ypaBHCHMs. OCHOBHbIC https://resh.edu.ru
61 METObI PEIICHHS /

ITOKAa3aTEIIbHBIX -

YpaBHEHUU
62 skysmart.ru

Jlorapudm uncna.




CgoiicTBa siorapudma

Jlorapudm yucna.

skysmart.ru

63 %

CoiicTBa norapudma
64 Jlorapudm yucna. skysmart.ru

CaoiictBa norapudma

Hecsatuunbie u skysmart.ru
65 HaTypaJIbHbIE

sorapudmpl

Hecaruunbie u skysmart.ru
66 HaTypaJibHbIE

Jorapu@msl

IIpeoOpa3oBanue skysmart.ru
67 BBIPAKCHMUI,

COJIEpIKaIINX

Jorapu@msl

IIpeoOpa3oBanue skysmart.ru
63 BBIPAKCHMUI,

COJIEpIKAIINX

Jorapu@msl

IIpeoOpas3oBanue skysmart.ru
69 BBIPAKECHMUI,

COJIEpIKaIINX

Jorapu@msl

Jlorapudgmuueckas skysmart.ru
70 dbyHKIMS, €€ CBOMCTBA U

rpaduk

Jlorapudmuueckas skysmart.ru
71 ¢byHK1Us, €€ CBOWCTBA U

rpaduk

Hcnons3zoBanue skysmart.ru
72 rpaduka QyHKINU I

pelIeHns] ypaBHEHUI

Hcnons3oBanue skysmart.ru
73 rpaduka QyHKINU 11

pelIeHns] ypaBHEHUIN

Jlorapudmuueckue skysmart.ru

ypaBHeHUs1. OCHOBHBIE
74 METO/Ibl PEIICHUS

norapupMUUECKUX

YpaBHEHUU
75 Jlorapudmuueckue skysmart.ru

ypaBHeHUsA. OCHOBHBIE




MCTOABI pCHICHUSA

76

JorapuMUIECKIX
ypaBHEHUU
Jlorapudmuueckue skysmart.ru

ypaBHeHUs. OCHOBHbIE
MCTObI pCHICHUSA
Jorapu(pMUIECKUX
YpaBHEHUH

77

PaBHOCUIIBHBIE
MepeX0/Ibl B pELICHUU
JorapupMuIecKux
ypaBHEHUH

skysmart.ru

78

PaBHOCHITBHBIE
MepeXo/ibl B peLICHUU
JorapupMUIecKux
ypaBHEHUH

skysmart.ru

79

KonTponbhas padora:
"Jlorapupmuueckas
byHKIHSA.
Jlorapudmuueckue
ypaBHEHHS"

80

Cunyc, KOCUHYC,
TAHT'CHC U KOTAHI'CHC
YHUCJIOBOI'O apryMEHTa

https://ibls.one/

81

Cunyc, KOCUHYC,
TaHI'€HC U KOTAaHT€HC
YHCJIOBOTO apryMeHTa

https://ibls.one/

82

ApKcuHyc, apKKOCHHYC
Y apKTaHT€HC YMCIOBOTO
apryMeHTa

https://ibls.one/

83

ApKCHHYC, apKKOCHHYC
Y apKTaHI'€HC YK CIIOBOTO
aprymeHTa

https://ibls.one/

84

Tpuronomerpuueckas
OKPY)XKHOCTB,
OIpesIeTICHUE
TPUTOHOMETPUUYECKUX
(GyHKIMN YHUCIOBOTO
apryMeHTa

https://ibls.one/

85

Tpuronomerpudeckas
OKPYKHOCTb,
orpezeseHue
TPUTOHOMETPUIECKUX
(yHKIHA 9ACTIOBOTO

https://ibls.one/




aprymeHra

86

OCHOBHEBIE
TPUTOHOMETPHUIECKHE

bopmyIbI

https://ibls.one/

87

OCHOBHEBIE
TPUTOHOMETPUICCKHE

bopmybl

https://ibls.one/

88

OCHOBHEIE
TPUTOHOMETPUYECKHUE

dhopMyIibt

https://ibls.one/

&9

OCHOBHEBIE
TPUTOHOMETPHUYCCKHE

bopmyIbl

https://ibls.one/

90

[IpeobpazoBanue
TPUTOHOMETPUICCKHIX
BBIpAYKEHU I

https://ibls.one/

91

[IpeobOpaszoBanue
TPUTOHOMETPHYECKUX
BBIPa)KCHUIN

https://ibls.one/

92

IIpeoOpas3oBanue
TPUTOHOMETPUUECKUX
BBIPAKECHUI

https://ibls.one/

93

[Ipeo6pa3zoBanue
TPUTOHOMETPUUECKHX
BBIPaKCHU I

https://ibls.one/

94

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUN

https://ibls.one/

95

Pemenne
TPUTOHOMETPUUYECKUX
YpaBHEHUU

https://ibls.one/

96

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUI

https://ibls.one/

97

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

https://ibls.one/

98

Pemenue
TPUTOHOMETPUIECKUX
YpaBHEHUU

https://ibls.one/

99

Pemenue

https://ibls.one/




TPUTOHOMETPUYECKHUX

YpaBHEHUH

Pemenue https://ibls.one/
100 TPUTOHOMETPUUECKUX

ypaBHEHUU

Kontposbnas pabora:

"TpUroHoMeTpuyeCcKue
101 BBIPAXKECHUS U

TPUTOHOMETPUYECKHUE

ypaBHeHUs"

IlocnengoBarenbHOCTH, http://stratum.ac.r

CoCOOBI 3a1aHusd u/ru/education/
102 MOCIEI0BATEILHOCTEMN.

Mertoa MaTeMaTHYECKON

WHYKIAH

MOHOTOHHEBIE U http://stratum.ac.r

OrpaHUYEHHbIE u/ru/education/
103 OCIEN0BATEILHOCTH.

Hcropus ananmsa

0ECKOHEUYHO MaJIBIX
104 Apudmernueckas http://stratum.ac.r

porpeccus u/ru/education/
105 I'eomeTrpuueckas http://stratum.ac.r

rporpeccus u/ru/education/

beckoneuno http://stratum.ac.r
106 yObIBaroIas u/ru/education/

reOMeTpUYeCcKas

nporpeccus

Cymma OeckoHE4YHO http://stratum.ac.r
107 yOBIBaroOIIei u/ru/education/

r€OMETPUYECKOMN

MpOrpeccuun

JIMHEeHHbI N http://stratum.ac.r
108 SKCHOHEHIIUAJIbHBIN u/ru/education/

poct. Yucino e. @opmyna

CJIOXHBIX MPOLIEHTOB

JIuHelHbI u http://stratum.ac.r
109 SKCITOHEHIITAIbHBIA u/ru/education/

poct. Yucino e. Dopmyia

CJIOXKHBIX MPOIICHTOB

Wcnonb3oBanue http://stratum.ac.r
110 IIPOIPECCUU JITIst u/ru/education/

pelIeHus peabHbIX
3a7a4 MPUKIIATHOTO




Xapakrepa

Konrponsnas pabora:

111 "[locnenoBarenbHOCTH U
nporpeccun”
112 HenpepbiBable QyHKIUT http://stratum.ac.r
U X CBOMCTBA u/ru/education/
Touka paspsbiBa. http://stratum.ac.r
113 AcuMnTOTHI TpaduKOB u/ru/education/
byHKIUH
CaoiicTBa GyHKIIHI http://stratum.ac.r
114 HENpPEephIBHBIX Ha u/ru/education/
OTpe3Ke
CaoiicTBa pyHKINI http://stratum.ac.r
115 HEMPEPHIBHBIX HA u/ru/education/
OTpe3Ke
116 Meto UHTEPBAIOB 11 http://stratum.ac.r
pelLIeHNs HEPABEHCTB u/ru/education/
117 Metox HHTEPBAIOB IS http://stratum.ac.r
pelIeHNs HEPABEHCTB u/ru/education/
118 Mertox HHTEPBAIOB IS http://stratum.ac.r
pelIeHNs HEPABEHCTB u/ru/education/
IIpuMeHeHne CBOWCTB http://stratum.ac.r
119 HENPEPBIBHBIX PYHKINN u/ru/education/
JUIs pEeLIeHns 3a1a4
[IpumeneHue cBOMCTB http://stratum.ac.r
120 HeNpepbIBHBIX (QYHKIMHA u/ru/education/
JUIS pellieHus 3a1a4
121 [lepBas u BTOpas http://stratum.ac.r
MIPOU3BOIHBIE (DYHKIIUN u/ru/education/
Onpenenenne, http://stratum.ac.r
122 TEOMETPUYECKHUI CMBICIT u/ru/education/
MIPOU3BOIHOMN
Omnpenenenue, http://stratum.ac.r
123 (buznyecKkuit CMbICT u/ru/education/
MIPOU3BOJHOMN
124 VYpaBHeHHE KacaTeIbHON http://stratum.ac.r
K rpaduKy QyHKIHH u/ru/education/
125 VYpaBHeHHE KacaTeIbHON http://stratum.ac.r

K rpaduxy QyHKIIUN

u/ru/education/




126 [IpousBoaHbIe 1 http://stratum.ac.r
AIIEMEHTAPHBIX (PYHKIIHIA u/ru/education/
127 [IpousBoaHbIe 1 http://stratum.ac.r
ANIEMEHTAPHBIX (PYHKIIHIA u/ru/education/
[Ipou3sBoHast CyMMBI, http://stratum.ac.r
128 MPOU3BECHUS], YaCTHOTO 1 u/ru/education/
¥ KOMIO3UIHH (DyHKITUH
[IpousBogHas CyMMBI, http://stratum.ac.r
129 IIPOU3BE/IEHNUS, YACTHOTO 1 u/ru/education/
Y KOMIO3UIMH (DYHKIIUH
[Ipon3BoHast CyMMBI, http://stratum.ac.r
130 MPOU3BEICHUSI, YaCTHOTO 1 u/ru/education/
Y KOMITO3UIMH (QYHKIUH
KounrpoasHas padora:
131 | oWTP P 1 1
[IpousBogHas
[ToBTOpEHME, https://www.yakl
I
132 000011IEHNE, 1 ass.ru/
CHCTEMAaTH3aLUs
3HaHui: "YpaBHeHus"
IToBTOpEHME, https://www.yakl
133 00o01enue, 1 ass.ru/
CHCTEMATHU3aIIH
3HaHui: "Oyakun"
134 HroroBas KOHTpoONIbHAS | 1
paborta
135 HToroBast KOHTpONIbHAS | 1
paborta
[ToBTOpEHME,
136 0000mIeHwme, 1
CHCTEMAaTHU3aIlHs 3HAHUI
BIIIEE KOJIMYECTB
OBIIEE KOJIMIECTBO 136 1

YACOB I10 [TIPOI'PAMME




11 KUIIACC

KoJsun4vecTBOo 4acoB JJIeKTPOHH
18(3
Hata udpposbie
Ne n/m Tema ypoka Konrpoa | Ilpaktuy | uzyue Hﬁ P
Bcero | bHBIE eCcKHe HUA 0bpasoBate
padorel | paboThI JIbHBIC
pecypchl
[IprumeHeHnue nporu3BOJHON K https://www
1 UCCIIEIOBAaHMIO (DYHKIMI Ha 1 .yaklass.ru/
MOHOTOHHOCTE U
HKCTPEMYMBI
[IprumeHeHue nporu3BOIHON K https://www
) UCCIIeTIOBaHMIO (PYHKIMI Ha 1 .yaklass.ru/
MOHOTOHHOCTE U
HKCTPEMYMBI
[IprumeHeHue nporu3BOIHON K https://www
3 UCCIIeIOBaHMIO (QYHKIIHI Ha 1 .yaklass.ru/
MOHOTOHHOCTD U
KCTPEMYMBI
[IpumeneHue MpoU3BOTHOM K https://www
4 UCCIIeIOBaHMIO (QYHKIIHI Ha 1 .yaklass.ru/
MOHOTOHHOCTE U
KCTPEMYMBI
[TpumeHeHne nponu3BOJHON K https://www
5 UCCIIeIOBaHMIO (PYHKIIHI Ha 1 .yaklass.ru/
MOHOTOHHOCTE U
KCTPEMYMBI
o https://www
6 BxonHoi# KOHTpOJIBb 1 1
.yaklass.ru/
Haxoxxnenne HanOoJIbIIEro https://www
7 Y HaUMCHBIIIETO 3Ha4YCHUS 1 .yaklass.ru/
HEenpephIBHON (YHKIIUU HA
OTpEe3Ke
Haxoxnenne HanOoJIbIIEro https://www
3 Y HaUMCHBIIIETO 3HAa4YCHUS 1 .yaklass.ru/
HEenpephIBHON (YHKIIUU HA
OTpEe3Ke
Haxoxnenne HanOoJIbIIEro http://mathn
9 1 HaUMCHBIIIETO 3HAYCHUS 1 et.spb.ru/
HeMpepbhIBHON (DYHKITMHU Ha
OTpEe3Ke
10 1 http://mathn

Haxoxnenne HanOoJIbIIETO




Y HaMEHBIIIETO 3HAYCHHS
HENpEepbIBHON (PYHKIIUHU HA
OTpe3Ke

et.spb.ru/

Haxoxneaue HanboJbIIero
W HAUMEHBIIETO 3HAYCHUS

http://mathn
et.spb.ru/

11 .
HENpEepbIBHON (PYHKIIUU HA
OTpEe3Ke
Haxoxnenue HanOoJIbIIETO http://mathn
12 1 HAaMMEHBIIIEr0 3HAYEHHUS et.spb.ru/
HeIpepbIBHON (DYHKITMHU Ha
OTpEe3Ke
[IpumeHeHue npou3BOIHON http://mathn
13 JUTSL HAX 0K ICHUS et.spb.ru/
HAWIYYIIEro peuieHus B
MPUKJIAHBIX 3a/1a4ax
[IpumeHeHue npou3BOIHON http://mathn
14 JUTSL HAX 0K ICHUS et.spb.ru/
HAWIYYIIETro peuieHus B
MPUKJIAIHBIX 3a/1a4ax
IIpuMeHeHne Mpou3BOAHOU http://mathn
JUTSL OTIPEIEIICHUS] CKOPOCTH et.spb.ru/
15 Y YCKOPEHHUs IIpoliecca,
3a/1aHHOTO (POPMYJION MK
rpaduKom
[TpumeHeHre nponu3BOIHON http://mathn
JUISL ONIPENENIEHUS CKOPOCTH et.spb.ru/
16 Y YCKOPEHHUS Ipoliecca,
3a/1aHHOTO (POPMYIION WK
rpaduxkom
o http://mathn
17 Komnoszumus ¢pyHkumit Il
et.spb.ru/
o http://mathn
18 Komnoszumus ¢pyHkumit Il
et.spb.ru/
o http://mathn
19 Kommozurust ¢hyHKImia 4
et.spb.ru/
['eomeTpuyeckue 0Opa3sl http://mathn
20 YpaBHEHUH Ha et.spb.ru/
KOOPJAMHATHOM IIOCKOCTH
I'eomeTrpuueckue oOpassl http://mathn
21 ypaBHEHUU HA et.spb.ru/
KOOPAMHATHOW INIOCKOCTH
) KontponbHas pabora:

"UccnenoBanne GyHKIUH C




MOMOUIBIO TPOU3BOTHOM"

[TepBoOOpasHasi, OCHOBHOE

http://mathn

23 .

CBOMCTBO NIEPBOOOPA3HBIX et.spb.ru/

[TepBooOpazubie http://mathn
24 AJIEMEHTAPHBIX ()YHKIIHA. et.spb.ru/

[IpaBuiia HaXOXACHUS

epBOOOPA3HBIX

[TepBooOpazubie http://mathn
75 AJIEMEHTAPHBIX ()YHKIIHA. et.spb.ru/

[TpaBuiia HaXOXACHUS

epBOOOPA3HBIX
26 Nurerpan. I'eomeTpudeckuil http://mathn

CMBICJI MHTErpaja et.spb.ru/

Brruucnenue onpenenéHHOro http://mathn
27 UHTErpana no popmyse et.spb.ru/

Herorona-Jlelioaumna

Boruncnenue onpenenéHHOro http://mathn
28 uHTErpasa mo popmysne et.spb.ru/

Hprorona-JleiiOnuma

IIpuMeHeHne uHTErpaa 1is http://mathn
29 HaXO0KIEHUS TUIONIA e et.spb.ru/

IUIOCKUX (UTYp

[TpumeHeHue uHTerpana s http://mathn
30 HAXO0XJIeHUS 00BEMOB et.spb.ru/

FEOMETPUUECKUX Tell

IIpumepsl pereHunin http://mathn
31 nudepeHIaTbHBIX et.spb.ru/

YpaBHEHUN

[Ipumeps! permennit http://mathn
32 g hepeHIaTbHBIX et.spb.ru/

ypaBHEHUU

Maremarnueckoe http://mathn

MOJEIUPOBAHUE PEATIbHBIX et.spb.ru/
33 MPOIECCOB C MOMOILBIO

Qg depeHIaIbHbIX

ypaBHEHUU

Konrpomnsnas padora:
34 "ITepBooOpazHas u

uHTerpan”

Tpuronomerpuueckue http://mathn
35 (GYHKINH, UX CBOWCTBA U et.spb.ru/

rpaduku




Tpuronomerpuyeckue

http://mathn

36 (GYHKINH, UX CBOWCTBA U et.spb.ru/

rpaduku

Tpuronomerpuyeckue http://mathn
37 (GyHKIIMH, UX CBOMCTBA U et.spb.ru/

rpaduku

Tpuronomerpuyeckue http://mathn
38 (GYHKIIMH, UX CBOMCTBA U et.spb.ru/

rpaduku

Tpuronomerpuyeckue http://mathn
39 (GyHKIMM, UX CBOMCTBA U et.spb.ru/

rpaduku

Ot60p KOpHEH http://mathn

TPUTOHOMETPUUYECKUX et.spb.ru/
40 YpPaBHEHUH € MOMOIIBIO

TPUTOHOMETPHUECKOMN

OKPY>KHOCTH

OTt60p KOpHE http://mathn

TPUTOHOMETPUUECKHUX et.spb.ru/
41 YPaBHEHUH C TIOMOIIBIO

TPUTOHOMETPUUIECKON

OKPY>KHOCTH

OTt60p KOpHEH http://mathn

TPUTOHOMETPUYECKUX et.spb.ru/
42 YpaBHEHUH € MOMOIIBIO

TPUTOHOMETPUYECKOMN

OKPY>KHOCTH

OTt60p KOpHEH http://mathn

TPUTOHOMETPUUECKUX et.spb.ru/
43 YpPaBHEHUH C TOMOLIBIO

TPUTOHOMETPUUIECKOMN

OKPY>KHOCTH

Pemenue http://mathn
44 TPUTOHOMETPUYECKUX et.spb.ru/

HEPABEHCTB

Pemenue http://mathn
45 TPUTOHOMETPHUUECKUX et.spb.ru/

HEPaBEHCTB

Pemenue http://mathn
46 TPUTOHOMETPUUYECKUX et.spb.ru/

HEPaBEHCTB
47 Pemenue http://mathn

TPUTOHOMETPUYECKUX

et.spb.ru/




HEPaBEHCTB

KonrponsHas padora:

"I'padukn
TPUTOHOMETPUUECKUX

48 .

GyHKIHA.
Tpuronomerpuueckue
HepaBeHCTBA"

49 OCHOBHBIE METObI PELICHUS https://uchi.
MOKa3aTeJIbHBIX HEPABCHCTB ru/

50 OCHOBHBIE METO/IbI PELICHUS https://uchi.
MOKa3aTeIbHBIX HEPABCHCTB ru/

51 OCHOBHBIE METO/IbI PELICHUS https://uchi.
MOKa3aTeIbHBIX HEPABCHCTB ru/

5o OCHOBHBIE METO/IbI PELICHUS https://uchi.
MOKAa3aTeJIbHBIX HEPABEHCTB ru/
OCHOBHBIE METO/IbI PELICHUS https://uchi.

53 JOTapuUPMHUECKUX ru/
HEPABEHCTB
OcCHOBHBIE METO/IbI PELLIEHUS https://uchi.

54 J0rapupMHUECKUX ru/
HEPaBEHCTB
OCHOBHBIE METO/IbI pELIECHUS https://uchi.

55 JorapuMUIECKUX ru/
HEPaBEHCTB
OcCHOBHBIE METO/IbI PELLIEHUS https://uchi.

56 J0rapupMHUECKUX ru/
HEPaBEHCTB
OCHOBHBIE METO/IbI pELICHUS https://uchi.

57 VPPALMOHAIBHBIX ru/
HEPaBEHCTB
OCHOBHBIE METO/IbI pELICHUS https://uchi.

58 VPPALMOHAIBHBIX ru/
HEPaBEHCTB

59 KonTponbhas padota 3a | https://uchi.
MOJIyTO/Ie ru/
OCHOBHBIE METObI PELICHUS https://uchi.

60 MPPaLMOHATIBHBIX ru/
HEPABEHCTB
['paduueckue MeTo b1 https://uchi.

61 pelIeHUs UPPALTUOHATBHBIX ru/

YpaBHEHUU




['padpuaeckue meTombI

https://uchi.

62 pellIeHUs] UPPAUOHATIBHBIX ru/

ypaBHEHUH

['paduueckue MeTo b1 https://uchi.
63 pelIeHHs TOKa3aTeIbHbIX ru/

yYpaBHEHUI

['paduueckue MeTo b1 https://uchi.
64 pelIeHHs TOKa3aTeNbHbIX ru/

HEPABEHCTB

I'padpuaeckue meTo b1 https://uchi.
65 pereHus JorapupMUIECKIX ru/

YpaBHEHUU

['padmueckue MeToabl https://uchi.
66 pelIeHUs JTorapupMUIECKUX ru/

HEPABEHCTB

I'padpuaeckue meTo b1 https://uchi.
67 peteHus JorapupMUIECKUuX ru/

HEPABEHCTB

['padmueckue MeToab https://uchi.
63 pEILIeHNs IOKa3aTENbHbBIX U ru/

JorapuMUIECKUX

yYpaBHEHUU

['padmueckue MeToabl https://uchi.
69 pEILIeHNUs IOKA3aTENbHbBIX U ru/

norapuMUIECKUX

yYpaBHEHUU

['padmueckue MeToabl https://uchi.
70 pEILIEHNUs IOKA3aTENbHbBIX U ru/

JorapuGMUIECKUX

HEPABEHCTB

['padmyeckue MeTobI https://uchi.
71 pEeIIeHNs TOKA3aTENbHbBIX U ru/

Jorapu(MUIECKUX

HEPABEHCTB

KonrpomnsHas padora:

"HUppauroHaibHBIE,
72 noKa3areJbHbIE U

norapuMuIecKue

HepaBeHcTBA"

KommiekcHbie uncna. https://ibls.o
73 Anrebpanyeckas u ne/

TPUTOHOMETPUIECKAs
dbopMBbI 3anuicH




KOMIIJICKCHOI'O YHCJia

KomnnekcHsie uncia.
Anrebpanyeckas u

https://ibls.o
ne/

74 TPUTOHOMETPUYECKas
(dbopMBI 3amcH
KOMIUIEKCHOT'O YHUCIIa

75 Apudmerndeckue onepamnun https://ibls.o
C KOMIUIEKCHBIMH YHUCIaMU ne/

76 Apudmerndeckue onepamnuu https://ibls.o
C KOMIUIEKCHBIMH YHCIaMU ne/
N300paxeHne KOMIIJIEKCHBIX https://ibls.o

77 YHCeN Ha KOOPIMHATHOM ne/
IJIOCKOCTH
N300pakeHre KOMILUIEKCHBIX https://ibls.o

78 YuCel Ha KOOPAMHATHOM ne/
IUIOCKOCTH
®opmyna Myaspa. Kopau n- https://ibls.o

79 OH CTCIICHU U3 ne/
KOMIUIEKCHOTO YHCIIa
®opmyna Myaspa. Kopau n- https://ibls.o

80 Ol CTEIICHH U3 ne/
KOMIUIEKCHOTO YHCJIa
[TprMeHeHne KOMIUIEKCHBIX https://ibls.o

31 qKCell IS PeLIEHUS ne/
bU3HYECKUX U
TEOMETPUUYECKUX 3a7a4
KonTponbhas pabota:

82 n "

KommiekcHsle uncna

33 HatypanbHble u 1iemnbie https://ibls.o
ypcia ne/

34 Harypainbnsle u nensie https://ibls.o
qucia ne/

85 IIpuMeHeHne IPU3HAKOB https://ibls.o
JEIUMOCTH LIEABIX YUCET ne/

36 IIpuMeHeHne IPU3HAKOB https://ibls.o
JETUMOCTH LIEJbIX YHCEI ne/
IIpuMeHeHne MPU3HAKOB https://ibls.o

87 JETUMOCTH IIEIBIX YHCET: ne/

HO/l u HOK
]8 [TpuMeHeHHe NpU3HAKOB https://ibls.o

JACIUMOCTH LI ECJIBIX YUCCI:




HOJT 1 HOK

ne/

IIpuMeHeHne NpU3HAKOB

https://ibls.o

89 JEITUMOCTH IIEJIbIX YUCEN: ne/

OCTaTKH 110 MOJYJIIO

[TpuMmeHeHre TpU3HAKOB https://ibls.o
90 JEITUMOCTH IIEJIbIX YUCEN: ne/

OCTaTKH 10 MOJYJIIO

[IpumeHeHue npu3HaKoB https://ibls.o

JEIIMMOCTH LIEJIBIX YHUCEN: ne/
91 anroputMm EBknua miist

pelieHus 3a/1a4 B LIEJIbIX

qucIax
90 KonTponbHas pabdota:

"Teopus uenbix yrcen"

Cucrema 1 COBOKYIHOCTh skysmart.r
93 ypaBHeHUl. PaBHOCHIIBHBIE u

CUCTEMBI U CUCTEMBI-

CJIEJICTBUS

Cucrema 1 COBOKYITHOCTh skysmart.r
94 ypaBHeHUN. PaBHOCUIIBHBIE u

CUCTEMBI U CUCTEMBI-

CJIEJICTBUS

OcCHOBHBIE METO/IbI PELLIEHUS skysmart.r
95 CUCTEM U COBOKYITHOCTEU u

PalMOHATIBHBIX YpaBHEHUI

OcCHOBHBIE METO/BI PELLIEHUS skysmart.r
9 CHUCTEM U COBOKYITHOCTEU u

MPPaLMOHATIbHBIX

ypaBHEHUU

OcHOBHBIE METO/BI PELLIEHUS skysmart.r
97 CHCTEM M COBOKYITHOCTEM u

NOKa3aTeNNbHbIX YPAaBHEHUN

OcHOBHBIE METO/IbI PEILIEHUS skysmart.r
98 CHCTEM M COBOKYITHOCTEM u

NIOKa3aTeNbHbIX YPaBHEHUN

OcHOBHBIE METOIbI PEILIEHUS skysmart.r
99 CHUCTEM U COBOKYITHOCTEU u

Jorapu(MUIECKUX

YpaBHEHUNU

OcHOBHBIE METOBI PEILICHUS skysmart.r
100 CUCTEM U COBOKYITHOCTEU u

Jorapu(HMHUIECKUX




ypaBHEHUH

IIpumeneHue cucreM K skysmart.r
PELICHUIO MaTEMAaTHYECKHUX u
101 3a/1a4 U 3a/1a4 U3 pa3InyHbIX
obJyacTeil HaAyKH U peaIbHOU
YKU3HU, MHTEpIpeTalus
HOJIy4EHHBIX Pe3yJIbTaTOB
[IpumeHeHue cucreM K skysmart.r
PELIEHUI0 MaTEMaTHUECKHUX u
102 3ajiay 1 3a]1a4 U3 Pa3IuuHbIX
oOyacTell HayKH U peajibHOI
KHU3HU, HHTEepIpeTanus
MOJIyYEHHBIX PE3yIbTaTOB
[TprMeHeHnEe HEPaBEHCTB K skysmart.r
PELICHUIO MAaTEMaTUYECKUX u
103 3aj1ay M 3a]1a4 U3 Pa3In4HbIX
oOracTell HayKu U pealibHOI
KHU3HU, HHTEepIpeTanus
MOJIyYEHHBIX PE3yIbTaTOB
KonrpomnsHas padora:
"CucreMsl palliOHaJIbHBIX,
104 UppaMoOHAIBHBIX
MOKa3aTeNbHbIX U
J0rapupMHUECKUX
ypaBHEHUI"
105 PannoHanpHbIC YpaBHEHHUS C http://mathn
napaMeTpamu et.spb.ru/
106 PanmonanbsHbIe HEpaBEeHCTBA http://mathn
C mapameTpaMu et.spb.ru/
107 PauyoHanbHbIE CUCTEMBI © http://mathn
napaMeTpamu et.spb.ru/
HppaunoHanbHble http://mathn
108 YPaBHEHUSI, HEPABEHCTBA C et.spb.ru/
napameTpamu
109 HppanroHanbHbIE CUCTEMBI C http://mathn
rnapameTpamu et.spb.ru/
110 Iloka3aTenbHble ypaBHEHUS, http://mathn
HEpPaBEHCTBA C MapameTpaMu et.spb.ru/
111 Iloxa3aTenbHbIE CUCTEMBI C http://mathn
rapaMeTpaMmu et.spb.ru/
112 Jlorapudmuueckue http://mathn

ypaBHEHUS, HEPABEHCTBA C

et.spb.ru/




napameTpamu

Jlorapudmuaeckue CUCTEMbI

http://mathn

113

C rapaMeTpamu et.spb.ru/
114 Tpuronomerpuyeckue http://mathn

YpaBHEHUS C TapaMeTpamMmu et.spb.ru/
115 Tpuronomerpuyeckue http://mathn

HEPABEHCTBA C IIapaMeTpaMHu et.spb.ru/
116 Tpuronomerpuyeckue http://mathn

CUCTEMBI C ITapaMeTpaMu et.spb.ru/

[TocTpoenue u uccienoBaHue http://mathn

MaTEeMaTUYECKUX MOJIeNIeH et.spb.ru/
117 peabHBIX CUTYALIHI C

MIOMOUIBIO YPABHEHUM C

napaMeTpamu

[TocTpoenue u ncciaeaoBaHNE http://mathn

MaTeMaTUYECKUX MOIEIei et.spb.ru/
118 peabHBIX CUTYyalUui C

MOMOIIbIO CUCTEM

YPaBHEHUH ¢ TapamMeTpamu

ITocTpoeHue u uccienoBaHue http://mathn

MaTeMaTUYECKUX MOJIeNIeH et.spb.ru/
119 peabHBIX CUTYALIUM C

MTOMOIIIBIO CUCTEM

ypaBHEHHUI ¢ TapaMeTpaMu
120 Kontposnbnas padota:

"3amaun ¢ mapamerpamu”

[ToBTOpenue, 0600IIEHNE, http://mathn
121 CHUCTeMaTU3als 3HaHUI: et.spb.ru/

"VpaBHeHns"

[ToBTOpenwue, 06001IIEHNE, http://mathn
122 CHUCTEeMaTH3alrs 3HAHUI: et.spb.ru/

"VpaBHeHus"

[ToBTOpenwue, 06001IIEHNE, http://mathn
123 CHUCTEeMaTH3alys 3HAHUI: et.spb.ru/

"VpaBHenus. CucteMbl

ypaBHeHUH"

[ToBTOpenwue, 06001IIeHNE, http://mathn
124 cucTeMaTu3alus 3HaHUM: et.spb.ru/

"HepaBencraa"

[ToBTOpEeHme, 0600IIECHNE, http://mathn
125 cHUCTeMaTU3als 3HaHUI: et.spb.ru/

"Hepasencrtna"




[ToBTOpeHme, 0600IIEHNE,

http://mathn

126 cUCTEMATU3aIUI 3HAHUIL: 1 et.spb.ru/
"HepaBencrtna"
[ToBTOpenwue, 0600IIeHNE, http://mathn
127 CHUCTEMaTU3alys 3HAaHUH: 1 et.spb.ru/
"ITponsBoaHas u eé
npuMeHeHue"
[ToBTOpEHME, 0000IIECHNE, http://mathn
128 cUCTEMATU3AIUA 3HAHUIL: 1 et.spb.ru/
"[IpousBoaHas U €&
npuMeHeHue"
[ToBTOpEHmE, 0000IICHUE, http://mathn
129 cucTEMAaTHU3aIMsA 3HAHUI: 1 et.spb.ru/
"[IpousBoaHas U €&
npuMeHeHue"
[ToBTOpEHHE, 0000IICHUE, http://mathn
130 cUCTEMAaTHU3aINA 3HAHUI: 1 et.spb.ru/
"HuTerpan u ero
npuMeHeHue"
[ToBTOpenue, 06001IIEHNE, http://mathn
131 cUCTEMATHU3AIN 3HAHUIL: 1 et.spb.ru/
"CDYHKHI/II/I"
[ToBTOpenue, 0600IIEHNE, http://mathn
132 cucTeMaTu3alys 3HaHui: 1 et.spb.ru/
"CDYHKIII/II/I"
[ToBTOpenwue, 06001IEHNE, http://mathn
133 cUCTEMATHU3AIN 3HAHUIL: 1 et.spb.ru/
"CDYHKHI/II/I"
134 Ntoroas KOHTpoOJIbHAS 1 1
pabora
135 Ntoroas KOHTpoOJIbHAS 1 1
pabota
136 [ToBTOpenme, 0600IIEHNE, 1
cUCTeMaTH3alus 3HaHuH
OBILIEE KOJIMYECTBO HACOB I10 136 1

[TPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* MaremaTuka: anredpa 1 Hayana MaTeMaTHYECKOT0 aHAJIM3a, reoMeTpust. Airedpa u Hadana
MaTemaruueckoro ananusa, 10-11 xkmacesl/ Anmumvos 1. A. u apyrue, AKIHOHEpHOE 0OIIECTBO
«3narenscTBO «lIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Maremaruka: anredpa 1 Hayajla MAaTEMaTHYECKOTO aHAIIN3a, TeoMeTpus. Anredpa 1 Havaa
MaTemaruueckoro ananusa, 10-11 knacesl/ Anumos . A. u apyrue, AKunoHepHOE 00IIECTBO
«M3marenscTBO «lIpocBemenune»

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://uchi.ru/
http://stratum.ac.ru/ru/education/

https://www.ismart.org/
https://www.imumk.ru/
https://educont.ru/
https://urok.1c.ru/
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