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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblil Kypc «Anrebpa M Hayajla MaTeMaTHYECKOTO aHAJIM3a» SIBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiiero oOpa3oBaHUs, MOCKOJIBbKY, C OJHOMI
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAIBbHYIO 0a3y Ui HM3y4eHHsS BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOpPOHBI, (POPMUPYET JIOTUYECKOEe M aOCTPaKTHOE MBILILICHUE
o0yJaromuxcsi Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHHMS,
UCTOPUH, CIIOBECHOCTH U JPYyruX JUCHMIUIMH. B pamkax paHHOro ydeOHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT YHHBEPCAJIBHBIM  SA3BIKOM COBPEMEHHOW HAyKH, KOTOpas
dbopMynupyeT CBOU JOCTHKEHUS B MaTeMaTudeckoi popme.

YueOHbIi Kypc anreOpbl M Havyajdl MAaTEMaTHYECKOTO aHAlM3a 3aKJIaJbIBAeT OCHOBY JUIS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKU, XUMHH, OWOJIOTMH, TOHHUMAaHHS OCHOBHBIX
TEHJCHIMA pPa3BUTUS DKOHOMHKH M OOINECTBEHHOHM >XKW3HH, NO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BAaTh UX TS
JAIBHEWINETO0 O00pa3oBaHWs W B IIOBCEIHEBHON JKM3HM. B TO ke Bpemsl OBJIaJIeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU aireOpbl ¥ MaTeMaTHYECKOrO aHaIHM3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTHHHOCTbH, JIOKa3bIBATh
YTBEPKACHHSI C MOMOIIBI0 UHIYKIIMH U PACCYkAaTh NEAYKTUBHO, HCIOIb30BaTh 0000IICHUE U
KOHKPETHU3aIMio, abCTparupoBaHWE W AaHAIOTHUIO, (OPMHPYET KpPEaTHMBHOE U KPUTHUYECKOE
MBIIIUICHHE.

B xome m3ydyenus ydyeOHOro Kypca «Anrebpa W Hadaja MaTEeMaTHYECKOTO aHAIU3a»
oOydaroruecsi TMOJMy4YaloT HOBBIA OMNBIT PEIICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITENBHOTO
MOCTPOCHHUS MATEeMaTHYECKUX MOJENeH pealbHbIX CHTYyallUd, MHTEPIPETALUU IIOJTy4EeHHBIX
pELIeHNH, 3HAKOMATCS C IpUMEepaMi MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B MpHUpoJe, HayKe U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMATHIECKUMHU OTKPBITUSIMH U MIX aBTOPAMHU.

VYueOHbIl Kypc 00J1aaeT 3HAYUTENbHBIM BOCHHUTATENBbHBIM MOTEHIHAJIOM, KOTOPBIH
peanusyercss Kak udepe3 ydeOHBIM Marepuall, cnocoOCTBYOUUN (OPMUPOBAHUIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk M uepe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
NPOJIOJDKUTEIPHON — KOHIIGHTPAlMM ~ BHUMAHUSI, CAaMOCTOSITENIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJY4YE€HHBINA pe3ysbTaT.

B ocHoBe merommkum oOydeHHs anreOpe W HadalaM MaTeMaTHYeCKOrO aHaIM3a JICKHT
JeSITeIbHOCTHBIN PUHLUI 00y4EHusl.

B ctpykrype yuebHOTO Kypca «Anredpa W Hayaja MaTeMaTHYECKOTO aHAIM3a) BbIICICHBI
CJIEAYIOIINE CO/EP)KATeIbHO-METOJMUecCKue JIUHUU: «Yucna u BblUMCIEHUs», «DyHKIUM U
rpadukny», «YpaBHEHHS U HEpaBeHCTBay, «Hadana maremaTrueckoro ananmusa», «MHOXKecTBa U
Joruka». Bce OCHOBHBIE coaepkKaTeabHO-METOAWYECKHE JMHUU HU3y4aloTCsl Ha MPOTSDKEHUH
JIBYX JIET OOyYeHHsI Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYT
Jpyra W TOCTENEHHO HAachIIIasgChb HOBBIMU TeMaMH M pas3zienaMu. JlaHHBIM y4eOHBIH Kypc
SBIISIETCST MHTETPATUBHBIM, IIOCKOJBKY OOBEIMHSET B cebe ColepKaHWe HECKOJIbKUX
MaTeMaTHYeCKUX TUCHMIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpUs, MaTeMaTHYeCKHi aHalu3,
TEOpHsl MHOXKECTB, MaTeMaTrWdeckas Jorumka u npyrue. [lo Mepe Toro kak oOydaromiuecs
OBIIa/IBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKHM allaparoM, y HHUX IMOCIelI0BaTeIbHO
dbopMHpyeTcsT ¥ COBEpIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJENb peaTbHOMH
CUTYalluM, MPUMEHATh 3HAHMs, MOJIYYEHHBIE NMPU HM3YYEHHH Y4eOHOro Kypca, JUIS pelIeHHs
CaMOCTOSITENTFHO CPOPMYITMPOBAHHONH MaTeMaTHYECKOW 3afad, a 3aTeM HWHTEPIPETHPOBATH
CBOH OTBET.

CopepxarenpHo-MeTOAMYECKass  JUHUS — «Yucma W BBIUMCICHHS»  3aBEpIIACT
(dopMHpOBaHHE HABBIKOB HCIOJIB30BaHMS JIEHCTBUTENBHBIX YHCEI, KOTOpOE OBLJIO HAa4aTo Ha
YpOBHE OCHOBHOTO 0011ero oOpaszoBanms. Ha ypoBHe cpeaHero oOrmiero oOpazoBaHusi 0codoe
BHUMaHUE ynensercss (OpMUPOBAaHUIO HABBIKOB PAllMOHAIBHBIX BBIYMCICHHH, BKIIIOYAIOIIUX B
ce0sl UCIONb30BaHNE PA3TUYHBIX (OPM 3aIMUCH YHCIa, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH



NpUOIMKEHHBIE BBIYMCIIEHUS, OLIEHUBATh YUCIIOBBIE BBIPAKEHUS, pab0TaTh ¢ MaTEMAaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOIIMMCSI MHOXECTBA HATYpPaJbHBIX, LIEJBIX, PAllUOHAIBHBIX U
JEHCTBUTEIIBHBIX YUCEN JONOJHAIOTCA MHOXECTBOM KOMIUIEKCHBIX 4Hcel. B kaxnom m3 3Tux
MHOECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIC €My CIIEIU(PHUSCKUE 3aaul 1 ONEpaLuu: ACTICHUE
HAlleJI0, ONEpUPOBAaHME OCTaTKaMM Ha MHOXECTBE IIeJbIX 4YHCel, O0coOble CBOWCTBA
paLMOHATIBHBIX U UPPALMOHAIBHBIX YHUCEN, apu(METHUECKUE ONepalny, a TaKKe H3BICUCHHE
KOpDHS  HATypaJbHOM CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX uucel.  buaropaps
[IOCJIEZIOBATEIbHOMY ~ pacCIIMpPEHUI0  Kpyra  HUCHOJb3YEMBIX  YHCEl M 3HAKOMCTBY
C BO3MOXKHOCTSIMH HUX IPUMEHEHMs JUIsl pelIeHUs Ppa3IuyHbIX 3a7ad  (GopMHUpYyeTcs
IIPEJICTaBICHUE O E€AMHCTBE MATEMaTMKM KaK HayKu U €€ polM B IIOCTPOECHUU MOAEei
peasbHOro MHpa, LIMPOKO UCIONIB3YIOTCS 00001EHHE U KOHKPETU3allus.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATHM3YETCs HA MPOTSHKEHUH BCEro OOyueHHs Ha
YpOBHE cpefgHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm paszgene IIporpammsl
IPEIYCMOTPEHO pPEeIIeHHEe COOTBETCTBYIOUINX 3a1ad. B pe3ynprare o0y4aromuecs OBIIAICBAIOT
pa3IMYHBIMM  METOJAMM PEUICHMsS] pPalUOHAIbHBIX, HWPPALUOHAIBHBIX, IOKAa3aTEIIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3a]ad,
cojepkamux napaMmerpsl. llomyueHHble yMEHHA HIMPOKO MCIONB3YIOTCA HPH HUCCIEIOBAaHUU
(GYHKIHMI ¢ TOMOIIbIO TPOU3BOJHOMN, IPU PELIEHUH NPUKIIAJAHBIX 3a/1a4 U 33]]a4 Ha HaXOXKJCHHUE
HauOOJIBIINX U HAUMEHBIINX 3HaUYeHUH (yHKUuU. J[aHHAs coleprkaTeiabHas JIMHUS BKJIIOYAET B
cebs1 Tarke (GOpPMHpPOBAHWE YMEHHUH BBINONHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAK)KE BBIPAXKCHMI,
colepKalmmx creneHn u Jorapudmel. braromapst u3yueHumro anreOpandeckoro Martepuala
IOPOMCXOIUT JalbHEHIlee pa3BUTHE AJITOPUTMUYECKOIO UM aOCTPAaKTHOTO  MBIIIJICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JAEIYKTUBHBIX PACCYKIEHUM, pabOThl ¢ CUMBOJbHBIMU
dbopmaMu, TpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3pQeKTUBHbIE HHCTPYMEHTHI I pElIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
Hay4HBIX 3aJ]a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK s3bIKa HAYKH.

CopepxarenpbHo-MeToAuYecKass JTUHUSA «DYHKIMM U TpadUKU» TECHO MEPEIJIeTaeTCs C
JPYTUMH  JIMHUSMH ~ y4eOHOTO  Kypca, IOCKOJIbKY B  KaKOM-TO  CMbICIe  3ajaér
MOCIIEI0BATEIbHOCT, ~ M3yU€HUsT MaTepuana. M3ydeHue  CTENeHHOW, IOKa3aTelbHOMH,
JOrapu(pMHUECKON M TPUTOHOMETPUUIECKHX (PYHKIUH, UX CBOICTB M rpaMKOB, UCIIOIb30BaHUE
GyHKIOMN Uid peuieHusl 3ajad U3 JpYTUX y4eOHBIX IMPEJIMETOB U pPEalbHOM JKU3HU TECHO
CBS3aHO KaK C MaTeéMaTHYECKUM aHAJIM30M, TaK U C PEIIEHUEM YpaBHEHMM U HepaBeHCTB. [Ipu
3TOM OoOJbIIIOE BHHUMaHUE yhensercs (OPMUPOBAHUIO YMEHHUS BbIpaxaTb (opMyliaMu
3aBHCUMOCTH MEXAY Pa3IUYHbIMU BEIMYMHAMH, UCCIEI0BATh MOJy4YeHHbIE (DYHKIMH, CTPOUTH
ux rpaduku. Marepuan STOHM coiepKaTeNbHON JIMHMM HalleJIeH Ha pa3BUTUE YMEHHH U
HaBBIKOB, MO3BOJISIOMIMX BBIPAKaTh 3aBUCUMOCTH MEXIY BETUYMHAMH B Pa3iW4yHON (opme:
aQHAJMTUYECKOHN, Tpaduyeckoii U clIoBeCHOHM. Ero wu3ydeHme CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTH K  OOOOIIEHMIO M KOHKpETH3alluH,
VCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas nuHUs «Hadana mMareMaTHd4ecKoro aHajan3a» IMO3BOJISIET CYIECTBEHHO
paclIMpUTh KPYr Kak MaTeMaTU4YeCKUX, TaK U MPUKIAJAHBIX 3a/1a4, JOCTYIHBIX 00ydaromuMmcs,
TaK KaK y HUX IOSIBJIIETCS BO3MOXKHOCTb CTPOUTH I'padMKU CIOXKHBIX (PYHKIMH, ONpeaesaTh uxX
HauOOJbIINE U HAaUMEHbIINE 3HAYEHUS, BBIYUCIATD IJIOMAAu GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM M YCKOpPEeHMsI mpoueccoB. JlaHHas coaeprkaTellbHas JIMHHSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKMX MOJENel peajabHbIX CHUTyaluid, I03BOJISET
HaxXOJWTh HAWIydlllee pEUICHHE B NPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-I)KOHOMUYECKHUX,
3ajjayaXx. 3HAKOMCTBO C OCHOBaMH MAaTe€MaTH4YECKOro aHajnu3a CHOCOOCTBYET Ppa3BUTHUIO
abcTpakTHOrO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOI'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBaTh NPOSBICHUS 3aKOHOB MaTEMAaTUKH B HayKe, TEXHUKe U UcKyccTBe. OOyuaronuecs
Y3HAIOT O BBIJAIOIIMXCS Pe3yibTaTax, MOJyUYEHHBIX B XOJ€ Pa3BUTHsI MaTEMATUKHU KaK HayKH, U
00 UX aBTOpax.



CopepxarenpHo-MeTonuYecKass JUHHUS «MHOXKeCTBa M JIOTHKa» BKIIOYaeT B cedd
DJIEMEHTBl TEOPUM MHOXKECTB W MaTEeMaTHYeCKOH JIOTUKU. TeopeTHKO-MHO)KECTBEHHBIC
MPEJICTaBICHNUS] TPOHU3BIBAIOT BECh KypC MIKOJBHOM MaTeMaTWKH M TpearaioT Hauboliee
YHUBEPCAJBHBIN $3bIK, OOBEIUHSIOMIMNA BCE pa3/eibl MaTEeMaTUKA U €€ NPUIIOKEHUH, OHU
CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JIaTh BO3MOXHOCTH OOYydYarolmleMycCsl IMOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHUKW M HCIIOJNb30BaTh €ro JJis BBIPAXKEHHS CBOUX MbICiel. Jpyrum
BO)XHBIM MPU3HAKOM MAaTEMAaTUKHU KaK HAYKH CJEIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
000OCHOBaHMN U  CJIeIOBaHHE ONpeAeNEHHBIM IpaBUiaM [OCTPOCHMS JOKa3aTeNbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MAaTE€MaTU4YEeCKOW JIOTUKH CIIOCOOCTBYET DPAa3BUTHUIO JIOTHYECKOIO
MBILUICHHUS] 00YYarOUINXCsl, MO3BOJISIET UM CTPOUTH CBOU PACCYXJICHUS HA OCHOBE JIOTMUECKUX
npaBui, GOPMHUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHUS.

B yue6HOM Kypce «Anredpa n Havajga MaTeMaTUYECKOro aHajIn3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICJIMPOBAHUS, KOTOpPHIE IPHU3BAHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO
HABBIKOB MMOCTPOCHUSI MOJIETIeH peaTbHBIX CUTYAllMi, NCCIEAOBAHUS 3TUX MOJEINEH ¢ MOMOIIBIO
ammapara aiareOpbl U MaTeMaTH4YecKOro aHaln3a, WHTEPIPETAIlMH IOJYYEeHHBIX pPEe3yJbTaToB.
Takue 3amaHusl BIUIETEHBI B KaXKIBIA W3 pa3[esioB MPOrpaMMBbl, MOCKOJIBKY BECh MaTepHal
yueOHOro Kypca IIMPOKO HCIOJIb3YeTCsl JUIsl pelleHHs NpUKIagHbIX 3azad. [lpu pemeHun
pealbHBIX MPAKTHUYECKUX 3a7ad oOyyaroluecs pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHHUE
HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, WCIOJIb30BaTh AHAJOTHIO, 0000maTh U
KOHKpPETH3UpOBaTh mpobiemy. JlearenbHOCTh 1O (OPMHPOBAHUIO HABBIKOB PELICHUS
IPUKIIAJIHBIX 3a/1a4 OpraHU3yeTcs B MPOILIECCE U3YyUEHUsSI BCEX TEM yuyeOHOro Kypca «Anredpa u
Hayaja MaTeMaTUYECKOTO aHaIn3ay.

Ha uzyuenne yuebHOro Kypca «Anredpa u Hayajla MAaTeMaTHYECKOTO aHATN3a» OTBOJIUTCS
204 ygaca: B 10 xmacce — 102 gacoB (3 uaca B Henemo), B 11 kmacce — 102 yvacoB (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBbYYEHUA

10 KJIACC

Yucia 1 BBIYUCICHUSA

Panmonanbupie ynciaa. OOBIKHOBEHHBIC M JIECATUYHBIE IPOOU, MPOLEHTHI, OECKOHEYHbIE
nepuojudeckue apodu. Ilpumenenue apoGeil 1 NPOLEHTOB Ul pelleHHs NPUKIAIHbIX 33134 U3
Pa3JIMYHBIX OTPACIIC 3HAHUMN U PEATbHON KU3HU.

JleiicTBuTenpHble uncia. PannoHanbHble W MppalUMOHaNbHblE 4Hcaa. ApupMeTHuecKue
OIepanyy ¢ JEUCTBUTEIBHBIMU 4YucIaMU. MOayib JNEUCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCICHUS, IpaBWJIa OKPYIJIEHUs, MPUKUAKA M OLEHKAa pe3ysbTara
BBIYMCIICHUM.

Crenenb ¢ 1enslM nokaszareneM. bunom HeroTona. Mcnonbs3oBanue noaxonsiien (Gpopmsl
3aIUCHU ACUCTBUTEIBHBIX YUCEII JUIsl PEIIEHUS IPAKTUYECKUX 3a7a4 U NIPEACTABICHUS JAHHBIX.

Apudmerndeckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTRA.

CremneHp ¢ palMOHAIbHBIM IIOKa3aTelieM U €€ CBOICTBa, CTENEHb C JEHCTBUTEIBHBIM
IIOKA3aTeJIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHbIC U HATYpATbHBIC JIOTAPUPMBI.

CuHyC, KOCHHYC, TaHT'€HC, KOTAHI€HC YHCJIOBOrO aprymMeHTa. ApKCHUHYC, apKKOCHHYC W
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb YypaBHEHHUS.
PaBHOCHIIBHBIE YpAaBHEHMS U YpaBHEHUs-CIIEACTBUs. HepaBeHCTBO, pellleHe HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHHS LENbIX U JPOOHO-pAllMOHATILHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouneHsl OT OJHOM NEPEeMEHHOW. JleleHne MHOro4wjieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIIEHH U KOPHH.

HppanuonaneHele  ypaBHEHHsA. (OCHOBHbIE METOABI  PELIEHUS  UPPALMOHAJIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS 10KA3aTEIbHBIX YPABHEHUIA.

[TpeobpazoBaHue BbIpaKEHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOJAbI pelIeHHUs JIorapupMHUUECKUX
YpaBHEHUM.

OcHoBHBIE TpHUroHOMeTpHueckue ¢opmyisl. [IpeobpazoBaHue TPUTOHOMETPHUUECKUX
BBIPAKEHUI. PellieHre TpuroHoMeTpu4ecKuX ypaBHEHHM.

Pewienne cucreM IMHEHHBIX ypaBHEHMH. Marpuiia CUCTEMBbl JUHEHHBIX YpaBHEHUM.
Onpenenurenb MaTpUlbl 2X2, €ro TEOMETPUYECKHMH CMBICT U CBOWCTBA, BBIYUCIICHUE
€ro 3Ha4CHMs, IPUMEHEHUE OIpPEACINUTENA [l PEUICHUS CHUCTEMBbl JIMHEWHBIX YpaBHEHUM.
Pemenne npuknanHbIX 3a1ad ¢ NOMOIIBIO CHCTEMBI JIMHEWHBIX ypaBHeHUH. lccienoBanue
IIOCTPOEHHOHN MOJIEIIH C TIOMOIIBIO MATPHUIL U OIIPEIETUTENICH.

ITocTpoeHrne MaTeMaTH4eCKUX MOJENEH peallbHOW CHTyallud C IOMOIIbK) YPaBHEHUH WU
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMN M HEPABEHCTB K DPEIICHUI0 MaTeMaTUYeCKMX 3aJad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DOyHKUUH U rpaduKu

OyHK1Ms, crnocoObl 3afaHus ¢GyHKIUH. B3anMHo oOpatnblie ¢yHkiuu. Kommnosunus
¢ynkuuit. ['paduk pynkumu. DnemMeHTapHbIe Ipeodpa3zoBaHus Tpa@uKoB (HyHKIIUHA.

OO6nacth onpeneneHuss 1 MHOKECTBO 3HaueHuW GyHkuuu. Hymu dyakmuu. [IpomexyTku
3HaKonocTossHCTBA. YETHble n Heu€THble ¢yHKuuu. Ilepmommueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMBbl (pyHKIuH. Hanbosnbiiee 1 HauMeHbIIee
3Ha4YeHUs (PYHKIUU Ha TPOMEKYTKE.



Jlunelinas, kBagpaTU4IHas U APOOHO-TMHEHHAs PYHKIIUU. DIEMEHTaApHOE MCCIICIOBAHUE H
MOCTPOCHUE UX TPAPHKOB.

CreneHHas (QyHKIUS C HaTypaJbHBIM W LENbIM IOKa3areneM. EE cBoiictBa u rpaduk.
CpoiicTBa 1 rpaduK KOpHA N-Of CTENeHW Kak (PYHKIMH OOpaTHOM CTENEHH C HaTypajJbHBIM
IIOKAa3aTeJIEM.

[TokazarenbHas u norapupmudeckas GyHKIUHU, UX CBOMCTBA M rpaduku. Mcnons3oBanue
rpaduKoB QYHKLUH JUIsl pelIeHUs ypaBHEHUH.

TpuroHomerpudeckass OKpPY)KHOCTb, OIpEICIIEHUE TPUTOHOMETPHUECKUX  (DYHKIMHA
YHCJIOBOI'O apryMEHTA.

OyHKIMOHATBHBIE 3aBUCHMOCTH B PEaJIbHBIX MPOLECCax U sBICHUX. [ paduku peanbHbIX
3aBUCUMOCTEM.

Havyana maTeMaTH4eCcKOro aHajaIu3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHMsl TIOCIeq0BaTeIbHOCTEH. MeToa MaremaTuyecKon
UHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBbIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaJIM3a Kak aHaJln3a 0ECKOHEUYHO MaJIbIX.

Apudpmernueckass U reoMerpuueckas —nporpeccud.  beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUUECKONW MPOrpecCui.
JIMHENHBI M AKCHOHEHUUAIbHBIM pocT. Yucino e. DopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELICHUs PEAJIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa.

HenpepeiBable (yHKIMM ¥ WX CBOHCTBA. TOYKHM pa3pbiBa. ACHMITOTHI TpaduKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENpPepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJIOB JUISl pEeIICHUsS
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4.

[TepBas u Bropas npou3BojHble GyHKIMU. OnpenencHue, reoMeTpuueckuil u Gu3nyecKkui
CMBICJI IPOU3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduky QpyHKINH.

[TpousBosHbIe ArieMeHTapHbIX (GyHKIMHA. [Ipon3BogHAs CyMMBI, TPOU3BEACHHS, YACTHOTO
Y KOMIO3UIIMU (QYHKIUH.

MuoxecTBa H JIOTHKA

MHOXeCTBO, Oomnepaluy HajJ MHOXXECTBaMHU U WX CBOMCTBa. [[narpammel Diinepa—Benna.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Juls ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTrUX y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema,  CBOMCTBO ~ MaTeMaTHYECKOro  OObBEKTa,  CIEJCTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KJIIACC

Yuciaa 1 BLIYMCTIEHUS

HarypaneHuble u menbie uncia. [IpumeHeHWe NPU3HAKOB JACIMMOCTH LEIbIX YHCEN,
HanbOonpImi obmmii genutensd (nanee — HOJl) u Hanmenbiiee oomiee kpatnoe (ganee — HOK),
OCTaTKOB IO MOAYJI0, airopuT™Ma EBKIMa 7151 perieHus 3a1a4 B LEJIbIX YHCIax.

KommiekcHple uucna. AnreOpanueckas ¥ TPUTOHOMETpUYecKas (QOpPMBI  3amUCH
KOMILIEKCHOTO YHclia. ApumeTrndeckue onepaniuy ¢ KOMIUIEKCHBIME YrciiaMu. M3o00paxenue
KOMILJIEKCHBIX YUCEN Ha KOOpAMHATHOU miiockocTtu. @opmyna Myaspa. Kopuu n-oit crenenu u3
KOMIUIEKCHOTO 4Yucia. [IpuMeHeHrne KOMIUIEKCHBIX 4YHCeT IS pemieHus (U3UYECKUX U
r€OMETPUUYECKHX 3a/au.

YpaBHeHUsI M HEpaBEHCTBA

Cucrema u COBOKYITHOCTh YPAaBHEHHUI U HEPaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
cieacTBus. PaBHOCHIIBHBIE HEPABEHCTBA.

Ot00p KOpHEW TPUTOHOMETPUUECKUX YPABHEHHUH C TIOMOIIBIO TPUTOHOMETPHYECKOM
OKPYXHOCTH. PellieHne TpuroHoMeTpu4eCKUX HEPaBEHCTB.

OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTENbHBIX U JIOTApU(PMUIECKIX HEPABCHCTB.

OCHOBHBIE METOBI PELICHUS UPPAIMOHATILHBIX HEPABEHCTB.



OcHOBHBIE METOBI PEIIEHUS CUCTEM U COBOKYITHOCTEH PAllMOHAIBHBIX, HPPALlNOHAJIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPaBHEHHH.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpuMeHeHne ypaBHEHUH, CUCTEM M HEPaBEHCTB K PEUICHUIO MAaTEeMaTM4ECKUX 3a1ad U
3ajjad U3 pa3IMuyHbIX 00JacTed HayKM M PpEeaJbHOM JKW3HU, HHTEpHpeTalus MOJyYeHHBIX
pe3yNbTaTOB.

DOyHKIUM U TpapuKu

I'padux xommosunmu ¢(yHKuuid. I'eomerpudeckne oOpas3bl YypaBHEHUH M HEPABEHCTB Ha
KOOpPJAMHATHOM INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpapUKH.

I'paduueckue MeToabl pelleHMs ypaBHEHUH M HepaBeHCTB. ['paduueckue MeToJbl
pelIeHus 3a/1a4 C IapaMeTPaMH.

Hcnonb3oBanue rpadukoB (yHKUMH JUIsl UCCIEIOBAHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPHU PELICHUH 3a/1a4 U3 IPYrUuX YyUeOHBIX MPEAMETOB U peaIbHON KU3HU.

Havaja maTeMaTH4eCKOro aHaJIM3a

[TpuMmeHeHre NPOU3BOAHOM K UCCIIEIOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTh U 3KCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAMMEHbLIEro 3HaYeHNH HelTPephIBHOM (PyHKIIMM HaA OTpe3Ke.

IIpuMeHeHne NPOM3BOAHOM Ul HAXOXKIACHUS HAWIYYIIEr0 pPEIICHWS B IPUKIATHBIX
3ajjauax, A ONpEeJeNieHHs CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (opMysaod WiIu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOoOOpa3HbIX. IlepBooOpasHble 351eMEHTapHBIX
¢ynkuunii. [IpaBuia HaX0XKIEHUS TIEPBOOOPA3HBIX.

HNuTerpan. ['eomeTpuueckuii CMbICT UHTErpalia. BriuncieHne onpenenéHHoro HHTerpaia
no ¢popmyne Hetorona-Jleitbauma.

[IpumeHeHHne uWHTerpajga A HaXOXKICHUS IUIOMIAJed IIoCcKUX ¢Guryp u o0bEMOB
F€OMETPUYECKUX TEJ.

[Tpumeps! pemennii nuddepeHanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJeTUpOBaHHue
pEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU PEepeHIINATbHBIX YPABHEHUH.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHMA VYYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHbIM VYPOBEHb) HA
YPOBHE CPE/JHEI'O OBILET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaKIaHCKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTh TPAKAAHCKON MO3UIMM  OOYyYaroIlerocss Kak aKTHMBHOTO W
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIeCTBa, MPEACTABIEHHWE O MaTEeMaTHYEeCKHX OCHOBaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIecCTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), yMEHHE B3aWMOJCHCTBOBATH C COLMAIBHBIMM HWHCTHUTYTaMH B
COOTBETCTBUH C UX (DYHKIMSIMU ¥ Ha3HAYCHUEM;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON MIEHTUYHOCTH, YBAXKEHUSI K MPOILJIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSIM POCCUHUCKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, WCIOJb30BAHUE 3TUX JIOCTHKCHUH B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  POCCHUHCKOTO  Hapoaa, chHOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUI HAyKd U ACSITENbHOCThIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOMYMBOTO OYAYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE  OTHOIIEHWE K  MHpYy, BKJIKOYas  OCTETUKY  MaTEeMAaTHUYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peUIeHWH, pacCyXIeHuH, BOCIHPUUMUYHUBOCTh K
MaTEMaTHYECKUM acIEKTaM pa3JInYHbIX BUI0B UCKYCCTBA,

5) ¢pu3uuecKoro BOCIMTAHMSA:

c(OPMHPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTHUYECKHE 3HaHUS B MHTEpecax 3/710pOBOIO
u Oe3omacHOro obpa3a >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBBIO (370pOBOE
nUTaHue, cOATaHCUPOBAHHBIM PEXXUM 3aHATHH M OT/bIXa, peryysipHas Gusnueckasi akTHUBHOCTD ),
(bu3nYeCKOe COBEPILIEHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIHOCTHIO;

6) TPYA10BOr0 BOCIIHTAHUSI:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOJIO0Us, HHTEPEC K pa3IndHbIM chepam
npodeCCHOHATIBHON JEATETbHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKOM M €€ NMPHUIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HEHHbIE IIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy o0Opa3oBaHUIO U
caM000pa30BaHuUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHUIO B PEIICHUU
IIPAKTUYECKHX 3a7a4 MaTEMaTUUECKOM HAIIpaBIEHHOCTH;

7) 3KOJIOrM4€eCKOr0 BOCIIUTAHMA:

Cc(OPMHPOBAHHOCTh  HKOJOTHYECKOM KYJIbTYypbl, TOHHMAaHHE BIUSIHHUS COLMAIBHO-
HSKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME MPHUPOJHON M COLMAIbHOW Cpebl, OCO3HAHUE
r00aNbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOjieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’KaloLeil cpe/pl, MIaHUpOBaHUE
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI Il OKPYKAIOILEN CPE/Ibl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS

c(OPMHPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, NOHHMaHHWE MAaTeMaTH4eCKOW Hayku Kak cgepbl
4eJI0BEUYECKON JESITENbHOCTH, ITANlOB €€ pa3BUTUS U 3HAYUMOCTHU Ul pa3BUTHS LIMBUIIM3ALINY,
OBJIaJICHHUE SI3bIKOM MaTeMaTUKH U MaTeMaTUYECKOU KyJIbTYpOU KaK CpPeICTBOM MO3HAHMS MHPa,
TOTOBHOCTb OCYILECTBIISATH IPOEKTHYIO M UCCIIEN0BATENbCKYIO I€ATEIbHOCTh UHANBUYaIbHO U

B IpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble Jjornuyeckue aeicTBHA:

BBIABIISITh W XapaKTEpU30BaTh CYIIECTBCHHBIC NPU3HAKM MAaTEMAaTUYECKHX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTH ONpEAEICHUsS MOHATHH,
YCTAHABJIMBATh CYIIECTBEHHBIH NPHU3HAK KIACCH(HUKAIMK, OCHOBAHUSA Ui 000OUIeHHA U
CPaBHEHHUs, KpUTEPUU IIPOBOJAMMOIO aHAJIN3A,

BOCIIPHHUMATh, (OPMYJIHPOBATh M NPEOOPa3OBBIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpEYHs B (hakTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpeniaraTb KpUTEpUU s BBIABICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeJIaTh BBIBOJBI C MCIIOJIIb30BAHMEM 3AaKOHOB JIOTMKH, JEAYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENILHO JI0KA3aTeNbCTBA MAaTEMaTHUECKUX YTBEPXKAECHUH (IpsMble U
OT MPOTUBHOTO), BBICTpAaUBaThb ApPryMEHTAIMI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpaTh CcHoco0 peueHus ydyeOHOW 3ahauu  (CpaBHMBAaTh HECKOJIBKO BapUaHTOB
peuieHus, BbIOMpaTh Haubojee MNOAXOAALIMM € Y4ETOM CaMOCTOSTENbHO BBIJECIECHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

UCIIOJIb30BaTh BOIPOCH! KaK MCCIEOBATEIbCKUN MHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APT'YMEHTHPOBAThH CBOIO MO3ULIHI0, MHEHHE;

IPOBOAMTH  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM ~ AKCIIEPUMEHT, HCCIEIOBAHHUE IO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJICHHUS, IMPOIECcca, BBIBICHUIO
3aBUCUMOCTEN MEXy 00bEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (POPMYJIMPOBaTh 00OOIIEHHS M BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUs, UCCIIEeI0BaHMS, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3Y/IbTaTOB, BHIBOJOB U
0000I1IEeHMI;

IIPOrHO3MPOBATh BO3MOYKHOE pa3BUTHE IPOLECCa, a TAaKXKE BBIIBUTaTh MPENOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmaunmeii:

BBISABIIATH JIeUIUTHI HHPOPMALIUHY, TaHHBIX, HEOOXOUMBIX JJISi OTBETa Ha BOMPOC U IS
pelleHus 3aauu;

BBIOMpaTh MHGOpPMAIMIO M3 HUCTOYHHUKOB  PA3IMYHBIX THUIIOB, AaHAJIM3UPOBATb,
CHUCTEeMAaTU3UpPOBaTh W MHTEPHPETUPOBATH MH(POPMALMIO pPa3IMYHBIX BHJIOB U  (QOpM
IIPEJICTaBIICHHUS],

CTPYKTYypUpOBaTh  HMH(MOpMAlLMIO, TMpPEACTaBiIsATh €€ B  pasauuHbX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHMBAaTh HAAE&KHOCTh HMHPOpPMAIMK TIO CAMOCTOATENBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe e CTBUS

Oo0menne:

BOCIIPUHUMATh U (HOPMYJIHPOBATh CYXIEHHUS B COOTBETCTBUU C YCIOBUSMHU M LEIIMHU
06H_I€HI/I}I, SICHO, TOYHO, I'PaMOTHO BBIPAXKATh CBOIO TOYKY 3pPCHHA B YCTHBIX W MMHUCBMCHHBIX



TEKCTax, JaBaTh IOSCHEHUS IO XOAY peHIeHHs 3aJayd, KOMMEHTHUpPOBATh TMOJyYEHHBIN
pe3yJbTaT;

B X0Jle¢ 0OCYXIeHUSl 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCY>KIaeMOW TeMbl, MPOOJIEeMBbl,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEM, HALIEJIEHHBIE HA IOMCK PELIEHMsI, CONOCTaBISATh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYIMX YYaCTHUKOB JMajora, oOHapyKHBaTh pa3jiHyuue U CXOJICTBO
NO3HILINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHHUS,

MPEJICTaBIATh PE3yNbTaThl PEIICHUs 3aJauyM, SKCIEPUMEHTa, HCCIEJOBaHHUSA, IPOEKTa,
CaMOCTOSITENIbHO ~ BbIOMpaTh (GopMar BBICTYIUICHHS C Y4€TOM 3aJad [pPe3eHTAld U
0COOCHHOCTEHN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, aJTOPUTM pEIICHUs 3a/Jayd, BbIOMpATh CIOCOO pElIeHUs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(OPMALIUU.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HAaBbIKAMU IO3HABATEIbHOU peQIEKCHUN KaK OCO3HAaHUS COBEPIIAEMbIX NEHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3yiIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3aauu;

IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPH PELICHUM 3aJaud, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEIU U YCIOBUSAM, OOBSACHATh MPUUUHBI JOCTUKECHUS
WIA HEJAOCTWXKEHHMS pe3yJbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY, JaBaTh OILCHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEIBHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U MHIUBUAYaIbHONH pabOThHI MpH
pelieHMH y4eOHBIX 3a/a4, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPaOOTHI, paclpeiessiTh BHABI padoT, JOTrOBapHBATHCA, OOCYXKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyXIeHUsS, OOMEH MHEHHH, «MO3rOBbIE
HITYpPMBI» U WHBIE), BBINOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JpYTMMHM WIEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny ob6ydyenuss B 10 kJacce oOyyaromuiicss MOMY4YUT CJEAYIOUIUME TNPEAMETHbBIE
pe3ysbTaThl 1O OTJEJIBHBIM TeMaM paboueil mporpaMMel ydeOHOro Kypca «Anrebpa M Hadaia
MaTeMaTHYeCKOIo aHallu3a:

Yuciia ¥ BbIYUCICHUSA:

CBO60}1HO OINCpHUPOBATH IMOHATHUAMU: pallMOHAIBHOC YHUCIIO, OeckoHeuHas nepuoandecCcKas
poOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JEHCTBUTEIHHBIX
YHCcell, MOYJb AEMCTBUTEIBLHOTO YUCIIA;

OPUMEHSTH IPOOH U MPOLEHTHI JIsl PELICHNs NMPUKJIAIHBIX 3a/1a4 U3 Pa3IHYHBIX OTpacien
3HAHUU U peaJbHOU KU3HU;

NPUMEHATh NPUOTMKEHHBIC BBIYMCICHUS, IMPAaBUJA OKPYIJICHHUS, MPHUKHIKY U OICHKY
pe3yJibTaTa BBIYUCIICHUN;



CBOOOJHO ONIEpUpPOBaTh IMOHATHEM: CTENEHb C LEJIbIM IIOKa3aTelIeM, MHCIOJIb30BaTh
HNOIXOAALIYI0 (OPMY 3alHMCH JCHCTBUTEIBHBIX YWCEN JUISl PEIICHHS NPAaKTUYECKUX 3a1ad U
IPECTaBICHUS JAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIbHOM CTEICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C pallMOHAIbHBIM II0KA3aTeNIEM;

CBOOOJTHO ONEpUPOBATh MOHSATHSAMHU: JIOTapudM UYHCIA, JNECATUYHBIE M HATypaJIbHBIC
JorapudMmebI;

CBOOOJHO ONEpPUPOBATh IMOHATUAMHU: CHUHYC, KOCHHYC, TaHTCHC, KOTAaHICHC YHCIOBOTO
apryMeHTa;

OTIEpPUPOBATH MOHATHIMU: APKCUHYC, apKKOCHHYC M apKTaHT€HC YHCIOBOTO apryMEHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJTHO OTIEPHPOBATH NOHATHSAMHU: TOKIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC
YPaBHEHMsI U yPaBHEHUSA-CIIC/ICTBUS, pABHOCHIIbHBIE HEPABEHCTBA;

NPUMEHSTHh Pa3IMYHbIe METOJAbl PEHICHUS pPANMOHAIBHBIX W JpOOHO-paMOHAIBHBIX
YPaBHEHM, IPUMEHSTh METO/I HUHTEPBAJIOB JIJIsl pEILICHUS] HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATHUSMHU: MHOTOWIEH OT OJHOW IEePEeMEHHOW, MHOTOUIEH C
HeabMA - KO3 QULIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATh JEJIeHHEe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopemMy be3y u Teopemy Buera ais pemenus 3amad;

CBOOOJHO ~ONEpUPOBaTh MOHATUSAMH: CHCT€Ma JIMHEHHBIX YpaBHEHUH, MaTpulia,
OTIpEeNIeNIUTENb MATpUIBl 2 X2 W ero TEOMETPHYECKHMH CMBICHI, HCIIOJIb30BaTh CBOWMCTBA
onpenenurens 2 X 2 s BIYUCICHUS €ro 3HaueHUs], IPUMEHATh ONPEAETUTENHN A pelleHHs
CHCTEMBl JMHEWHBIX YpaBHEHHH, MOJIEIUPOBATh pEaIbHbIE CHUTYAallMd C TIOMOIIBIO CHCTEMBI
JUHEWHBIX YpaBHEHWH, UCCIeI0BaTh IOCTPOEHHBbIE MOJAEIM C IIOMOIIBIO MaTpull U
OTIpeNieUTeNeH, HHTEPIIPETUPOBATH MTOJTyYEHHBIN Pe3yIbTaT;

UCIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMU /sl TPe0Opa30BaHMs BEIPAXKEHUH;

BBHIMIOJIHATh ~ MPEOOpPA30BaHUS  YWCIIOBBIX  BBIPQKECHUH, COJEpXKAIIUX CTENEeHH C
palMOHATILHBIM ITOKa3aTelNeM;

UCIIOJIb30BaTh  CBOMCTBAa  jorapumoB g mpeoOpa3oBaHus — JorapuMHUUECKUX
BBIPAKECHMUI;

CBOOOJHO  OMEpPHpPOBATh  TMOHATHUSMH:  HMPpPAIMOHANBHBIC,  TOKAa3aTelbHbIE |
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C MMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WA OCYIIECTBIISIS TIPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHuUecKue  GopMyisl Ui [peoOpa3zoBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHHUIA,

CBOOOJTHO ONEpPUpPOBAaTh MOHATHUEM: TPUTOHOMETPHUUECKOE YpaBHEHHE, MPHUMEHSTbH
HE00X0IMMBbIE (POPMYITBI TS PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICIUPOBaTh pEalbHblE CHUTYyallMd Ha S3bIKE aireOpbl, COCTaBIATH BBIPAKECHUS,
yYpaBHEHHsI, HEpPABEHCTBA 110 YCIOBHIO 3a/la4M, WCCIEI0BATh TIOCTPOCHHBIE MOJIENN C
UCIIOJIb30BaHUEM ammapaTa anreOphl.

DyHKIUHN U TPaQUKH:

CBOOOJTHO ONEpUpPOBaTh MOHATHAMHU: (PYHKIHUS, CIIOCOOBI 3aJaHMs (PYHKLUMHU, B3aUMHO
oOpaTHble (QYHKIMM, KOMHO3ULIMS (QYyHKUUN, rpaduk (QYHKIMH, BBHINONHSITH AJIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUPOBATh TOHATHIMH: OOJACTh ONpEACICHHS W MHOXKECTBO 3HAUCHHH
GbyHKIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OTIEPHPOBATH TOHATHUSMH: YETHBIE W HEYETHBIE (YHKIUH, MEPHOJANICCKHE
(GyHKIUU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOoJIbllIee M HAUMEHbIIIee 3HaYeHNEe (PYHKIIUU HAa IPOMEKYTKE;

CBOOOJTHO OINEpPHPOBATh MOHATHUSAMH: CTENEHHAs (YHKLUUS C HATypaJbHBIM U IIEIBIM
nokasaresueM, rpaQuk CTENEHHON (YHKLIMU C HaTypaJdbHBIM M LEJIbIM IOKa3aTeneM, rpapuk
KOPHS N-0i CTETeHH KaK (PYHKIIUM 0OpaTHOM CTENEeHU ¢ HaTypaJlbHbIM IIOKa3aTeIeM;



ONepUpPOBaTh TMOHATUSMH: JHHEWHas, KBaJpaTH4Has M JApoOHO-IMHEHHas (yHKIuUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOJHO ONEpUPOBATH MOHATUSMU: IMOKazaTelbHas U Jorapupmudeckas QyHKIUHU, UX
CBOIiCTBA U IrpaMKH, UCIIOIB30BaTh UX I'paUKH s peIICHHs YpaBHEHHIA;

CBOOOJHO OINEPUPOBATH MOHATUSMHU: TPUTOHOMETPHUYECKAs] OKPYKHOCTb, OINpeAesieHUE
TPUTOHOMETPUUYECKUX (PYHKIUI YMUCIOBOTO apryMEHTa;

UCIONIb30BaTh TpaduKku (YHKIHUI [UIsI MCCIENOBAHMS IPOLIECCOB U 3aBHUCUMOCTEH MpH
peLICHUH 3aJa4 U3 JPYTruX Yy4eOHBIX MPEIMETOB M pealbHOW KH3HH, BBIpAXaTh (opMyrIaMu
3aBHCHUMOCTH MEXIY BEIMUYUHAMU;

Hauana MmaTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO OMEpUPOBATH MOHATHAMH: apudmerndeckass U TeoMeTpuyeckas Mporpeccus,
0ecKOHEeuHO yOBIBaIOIIasi TEOMETPUYUECKAs POTPECCHsI, JTUHEHHBINA U SKCIIOHEHIIMAIBHBIA POCT,
dbopMyIa CI0KHBIX POLIEHTOB, UMETh MPEICTABICHIE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH JUIS PEUICHUS PEATBbHBIX 33/1a4 MPUKJIAIHOTO XapaKTepa;

CBOOOJAHO  OMEpUPOBATh  MOHATHUSAMHU:  IOCIEJOBATEIBHOCTh, CHOCOOBI  3aJaHUs
MIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE ¥ OTPaHHYCHHBIE TTOCIIEA0BATEIbHOCTH, IIOHUMATh OCHOBBI
3apO’KJCHHS] MATEMaTUYECKOTO aHAIM3a KaK aHann3a 0ECKOHEUYHO MaJlbIX;

CBOOOJTHO ONEpPUPOBATh MOHATHAMU: HENpPEpHIBHBIE (YHKIMH, TOYKU pa3pbiBa rpaduka
GbyHKIMH, aCUMITOTHI rpaduka GyHKITIH;

CBOOOJTHO ONEpPHPOBATh MOHATHEM: (YHKIHS, HETpEepbIBHAS Ha OTPe3Ke, MPUMEHSTH
CBOICTBa HEMIPEPHIBHBIX (YHKIIH sl pEIIeHUs 3a]1a4;

CBOOOJHO ONEpUpOBaTh TOHSATHSIMH: TIepBasi W BTOpas NPOM3BOJIHBIC (DYHKIIHH,
KacaTenbHas K rpaQuky QpyHKINU;

BBIYUCIISITH TPOM3BOJIHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO M KOMIIO3HMIUHU JABYX
GbyHKIMI, 3HaTh MPOU3BOJHBIC ANEMEHTAPHBIX (PYHKIINIA;

UCTIOJIB30BaTh TE€OMETPUIECCKHIIA U (PU3UIECKUI CMBICT IIPOU3BOIHOM JUTSl PEIICHHS 3a/1a4.

MHuoxxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHSATHIMU: MHOXECTBO, OTIEPAIINN HaJl MHO)KECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT JJs ONUCaHMs pealbHBIX MPOLIECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: ONpEAETIeHUEe, TeopeMa, YpaBHEHHUE-CIIEeICTBUE,
CBOWMCTBO MaTeMaTW4YeCKOro OOBEeKTa, JOKAa3aTelIbCTBO, PABHOCWIBHBIC ypaBHEHHS H
HEpPaBEHCTBA.

K koHny o6Oydyenuss B 11 kJacce oOyyaromuiicss MOMY4YUT CJEAYIOLIUME TNPEAMETHbBIE
pe3ysbTaThl 1O OTJEIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anrebpa M Hauana
MaTeMaTHYeCKOIo aHallu3a:

Yucsia v BbIYUCTICHUA:

CBOOOJHO ONEpUPOBAaTh TMOHATHUSIMU: HATypajJbHOE U ILEJI0€ YHCIO0, MHOXKECTBa
HATYypaJbHBIX M IIEJBIX YHCEJ, UCIIOIb30BaTh MpU3HaKu JenumoctH nensix yrucen, HOJ[ u HOK
HaTypaJbHBIX YUCEIT JJIA pCHICHUA 3a/]a4, IPUMCHAIATH aJITOPUTM EBKJ’II/I)Ia;

CBOOOJTHO OIEPUPOBATH MOHATHEM OCTaTKa MO MOJYJIIO, 3alIMChIBATh HATypaJbHbIE YHCIa
B Pa3JIMYHBIX IMTO3UIIHUOHHBIX CUCTEMAaX CHHUCIICHHA,

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOKECTBO KOMILIEKCHBIX
YHCcell, MPe/ICTaBIATh KOMIUIEKCHBIE YHClia B alreOpanueckoil U TpUroHoOMeTpuueckoil dopme,
BBITOJIHATH apU(PMETHYECKHE OTIEpPaLU C HUMH U N300pakaTh Ha KOOPIMHATHOM MJIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOGOI[HO OIICPpHUPOBATH IIOHATUAMMU: HppalMOHAJILHBIC, IIOKAa3aTCIIbHbIC )41
jorapuMuuecKre HepaBeHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbIO PABHOCHIIBHBIX MEPEXO0JI0B;

OCYILECTBIISATH OTOOP KOPHEH MPH pelIeHUH TPUTOHOMETPUIECKOTO YPaBHEHUS;



CBOOOJHO ONEpPUPOBATH MOHSITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSThH
HeoO0XouMbIe (DOPMYIIBI IJIsl PEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUICCKUX HEPABCHCTB;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUUN M HEPABEHCTB,
PaBHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS, HAXOJUTh PEIICHUS CUCTEMBI U COBOKYITHOCTEM
paloHalIbHBIX, HpPPAlMOHATIbHBIX, IIOKA3aTeNbHBIX M JIOTapU(MUYECKUX YypaBHEHUN U
HEPABEHCTB;

peliate paluOHalbHBIE, HppaloHaNbHbIE, I[OKa3aTejabHble, Jorapu@Muueckue u
TPUTOHOMETPUUYECKUE YPABHEHHS U HEPABEHCTBA, COJAEPkKAIIME MOAYJIH U TapaMETPhI;

MPUMEHSTh Tpadudeckrue METOIbI JAJIsl pelleHHs] ypaBHEHUN U HEPaBEHCTB, a TaKXkKe 3a]1ad
C IapaMeTpamu;

MOJICJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKe alreOpbl, COCTaBISATh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA M MX CHUCTEMbI 110 YCJIOBHUIO 33/1a4d, HCCIIENOBATh IOCTPOECHHBIE
MOJIEJIH C UCIIOJIb30BAHKEM arrmapaTa anreOpbl, THTEPIPETUPOBAThH MOJYUYECHHBIH pe3ylbTar.

DyHKIUHA U TPaPUKH:

CTpOUTHh TpaduKU KOMIO3UIUU (YHKIMH C MOMOIIBIO0 AJIEMEHTAPHOTO HCCIETOBAHUS U
CBOMCTB KOMITO3HIINU JABYX ()YHKIIHIA,

CTPOUTH TeOMEeTpUYECKre 00pasbl ypaBHEHUI 1 HEPABEHCTB Ha KOOPIAMHATHOMN TIOCKOCTH;

CBOOOHO OMEPUPOBATH OHATUSMU: TPA(QUKH TPUTOHOMETPHUICCKHUX (YHKITHIA,

OPUMEHSTh QYHKIUU AJIE MOJICTTMPOBAHUS M UCCIIEIOBAaHUS PeaTbHBIX MPOLIECCOB.

Hayajsia MaTeMaTH4eCKOro aHajmM3a:

UCIIONB30BaTh TMPOM3BOJAHYIO JJsl HCCIEAOBaHUSA (YHKIMH HAa MOHOTOHHOCTH U
SKCTPEMYMBI;

HAXOJHUTh HauOOIbIIIee U HANMEHbIIIee 3HaYeHHs (PYHKIIMU HEMPEPHIBHON Ha OTPE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO JUISl HAXOXKACHUS HAWIYYUIErO0 PELICHHS B NMPHUKIAJHBIX, B
TOM YHCJIE COLIMAJIbHO-D)KOHOMMYECKHX, 3aJadax, JJIs ONPENEIICHUS CKOPOCTH M YCKOPEHHUS
mpoiiecca, 3a1aHHOr0 (POoPMYIION UITH TpadUuKoMm;

CBOOOJHO OMEPUPOBATh MOHATUSMU: TIEPBOOOpa3HAasl, ONPEAeNEHHBIN HHTETPall, HaXOAUTh
nepBooOpa3HbIe HIEMEHTAPHBIX (YHKIUA U BBIYUCIATH WHTErpan mo ¢opmyne Hurotona-
JleliOHMIA;

HAXOJIUTh IJIOMIAIN TUIOCKUX PUTYP U 0OBEMBI TEJ C TOMOIIBI0 MHTETPAJIa;

MMETh TNPEJICTABIEHHE O MaTeMaTHYECKOM MOJEIMPOBAHUM Ha IMPUMEPE COCTABJICHUS
nudepeHIaIbHBIX YPaBHEHUIH;

peliaTe MpUKIaAHbIE 33/a4d, B TOM YHCJE COIHATbHO-DPKOHOMUYECKOTO M (PU3UUECKOTO
XapakTepa, CpeICTBAMH MaTEMAaTHYECKOIO aHAJIN3A.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne || HaumeHoBaHue pa3iesioB U TEM KosmmuectBo yacos DOnexTpoHHBIE (ITUPPOBEIC)
n/m IPOrpamMMBbI Beero|Kontponbhsre|[Ipaktuueckue o0pa3oBaTesbHbIC PECYPCHI
paboThl paboThl
1 |[MHOXeCTBO NENCTBUTEILHBIX 26 2 bubanoreka LHOK
gycesl. MHOTOUWICHBI. https://lesson.edu.ru/02.2/07
PanyonansHbie ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JIMHEHHBIX YpaBHCHUMN
2 ||®ynkuuu u rpaduKy. 7 1 bubnmnoreka MOIII
CreneHHast GyHKIUS C IIEITBIM https://uchebnik.mos.ru/
TIOKa3aTeNneM catalogue?class_level_ids=10
3 ||Apudmernveckuii KOpeHb n-0i 10 1 bubnmnoreka [HOK
crernenu. MppaiuoHaibHbie https://lesson.edu.ru/02.2/07
YpaBHECHUS
4  |[Toka3atenbHas yHKIIHS. 9 1 bubnuorexa MBI
[Toka3aTenbHbIC ypaBHEHHSI https://uchebnik.mos.ru/
catalogue?class_level_ids=10
5 |JTorapudpmudeckast pyHKIHS. 10 1 bubnuorexa [HOK
JlorapupMuYECKUE YpaBHEHHS https://lesson.edu.ru/02.2/07
6 |[TpuroHomerpuveckue 17 2 bubnuorexa MO
BBIPAKCHUS M yPaBHEHHS https://uchebnik.mos.ru/
catalogue?class_level_ids=10
7 |IlociemoBaTeabHOCTH U 6 1 bubanoreka [HOK
POrpeccuu https://lesson.edu.ru/02.2/07
8 ||HenpepbiBHBIE QYHKIIMH. 17 1 bubnuoteka MO
[MpousBoaHas https://uchebnik.mos.ru/
catalogue?class_level_ids=10
OBIIEE KOJIMYECTBO YACOB 102 11 0
I10 ITPOT'PAMME
11 KJIACC
Ne HaumenoBanue pa3znenos U TeM Komnnuectso yacos ‘ OnexTpoHHEIE (I(POBEIE)
/11 nporpaMmbl Bcero KOHTpOIIBHBIe HpaKTI/I"ICCKI/Ie O6paSOBaTeJ’IBHBIC PECYPChI
| paboTEI paboThI
1 |UccnemoBanue GpyHknuii ¢ momoinpo| 18 1 bubnmnoreka [HOK
| ||mpou3BoaHOH https://lesson.edu.ru/02.2/07
2 |[[TepBooOpa3Has U HHTETPA 10 1 bubnuoreka MBI
https://uchebnik.mos.ru/
L] catalogue?class_level ids=10
3 |['paduku TPUTOHOMETPUUIECKUX 14 1 bubnuoreka HOK
¢ynkuunii. Tpuronomerpuueckue https://lesson.edu.ru/02.2/07
| |HepaBeHCTBa
4 ||MpparroHaibHble, TOKa3aTenbHble U | 20 1 bubnuoreka LHOK
| ||morapupmMuyeckue HepaBeHCTBA https://lesson.edu.ru/02.2/07
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Ne HaunmenoBanue pa3aenoB u Tem

KonnyectBo yacoB

DnekTpoHHbIe (TUPPOBLIC)

0/ MPOTPaMMBI Beero|Konrponssre || [Ipaxtaueckue 00pa3oBaTeNbHBIC PECYPCHI

L] paboTEI paboTEI

5 ||KomruiekcHbIe yucia 8 1 bubnmoreka MBI

https://uchebnik.mos.ru/

L catalogue?class_level_ids=10

6 |HarypasibHbIC U I€IbIE YKCIIA 8 1 bubnuoTeka HOK

L https://lesson.edu.ru/02.2/07

7 ||CucTeMbl palMoHaIbHBIX, 8 1 Beequre  |Bubnmoreka MDII
UpPpaMOHATILHBIX MTOKA3aTEIbHBIX U 3HaqeHue \https://uchebnik.mos.ru/
Jorapu(pMHUCCKUX ypaBHEHUI catalogue?class_level ids=10

8 |Bamauu ¢ mapameTpamu 6 1 BeequTe  |[BubnnoTeka HOK

| sHatqenue ihttps://lesson.edu.ru/02.2/07

9 |[[ToBTOpenue, 06o0OIICHNE, 10 2 BBenuTe  |bubanoreka MDIII
CHCTEMATU3ALMS 3HAHUN sHadenue | \https://uchebnik.mos.ru/

| catalogue?class_level ids=10

‘I[06aBI/ITI> CTPOKY ’

OBIIEE KOJIMYECTBO YACOB I1O | 102 10 0

I[TPOI'PAMME
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TemaTnueckoe nJaHupoBanue nmo ajareopa 10 kiaace

Ne Kon-Bo
ypoKa HanmeHoBaHue pa3iesioB U TEM 4acoB
BBoaHoe moBTopenue.
2
1 IToBTOpCHHE. 1
2 BBoaHas koHTpOJIbHAS paboTa 1
JlelicTBUTEILHbIE YHCJIA
24
3 [ToHsiTHE NENCTBUTEIBLHOIO YHCIIA 1
4 MHoxecTBa yuces 1
5 MeToa MaTeMaTH4eCKON NHAYKIINU 1
6 Meroa MaTreMaTU4eCKOM MHAYKIIMU 1
7 JloKa3aTesbcTBO YMCIOBBIX HEPABEHCTB 1
8 JemumocTpb nenbix yucen. JleJeHue ¢ 0CTaTKoM 1
9 CpaBHeHnus o Moayito. Pemenue 3a1a4 ¢ Lea0YUCIEHHBIMU
HEU3BECTHBIMH. 1
10 ParmonanbHbIe BEIpQKEHUS 1
11 ®opmyssl 6uHOMa Hpl0TOHA, CyMMBI M pa3HOCTH CTENEHEN 1
12 Dopmyiibl 6MHOMa HpI0TOHA, CYMMBI ¥ pa3HOCTH CTENEHEH 1
13 JleneHre MHOTOWJIEHOB ¢ OcTaTkoM. Anroput™ EBkinaa 1
14 Jlenenue MHOrouwi1eHOB ¢ octaTkoM. AnroputM EBkinia 1
15 Teopema besy 1
16 Kopenps MHOTOUJIEHA 1
17 ParmonanbHbIe ypaBHEHHUS 1
18 CucreMbl pallioHaJIbHBIX YPABHEHHM 1
19 ParronasibHble ypaBHeHHUs . CHCTEMBbl pallMOHAIbHBIX YPaBHEHUH 1
20 MeTo/1 HHTEpBAJIOB pellIeHUs] HEPABEHCTB 1
21 MeTo/1 UHTEPBAJIOB PEIICHUSI HEPABEHCTB 1
22 ParrioHasibHble HEpaBEHCTBA 1
23 ParmoHanbHble HEPaBEHCTBA 1
24 Hecrtporue HepaBeHCTBA 1
25 CucTeMbl paliMOHATEHBIX HEPABEHCTB 1
26 KonrtponbHas pabora «ParuoHanbHble YpaBHEHUS U
HEPABCHCTBAY. 1
®ynkuun u rpapuxu. Crenennast yHKnus ¢ neJabiMm
nokazareJjieMm 7
27 [Tonstue QyHKIMM U ee rpaduKa 1
28 OO6nacTp ornpeieneHuss © MHOXKECTBO 3HaueHu pyHkmuu. Hymnu
¢dbyskimun. [IpoMeKyTKH 3HaK MOCTOSHCTBA 1
29 Yéruble 1 HeuéTHbIe pyHKuMU. [lepuoanueckue QyHKIMH.
[TpomeKyTKM MOHOTOHHOCTH (PYHKITHH 1
30 JIuHeliHast, KBaApaTU4HAs M IPOOHO-TUHEWHAs PYHKIIUU 1
31 ®Oyuknus y = X" 1
32 DneMeHTapHOE HCCIIeIOBAaHNE U TTOCTPOEHUE TPaPUKOB ATHX
byHKIUH 1




33

DneMeHTapHOe UCCIIeIOBaHNE U TOCTPOCHUE TPaUKOB ITHX

byHKIUH 1

Apudmernyecknii KOpeHb n-oii crenenu. UppannonanbHbie

YPaBHEHUS 11
34 IToHsiTHE KOpHS cTEneHu N
35 KopHu 4eTHOI 1 HEYETHOM CTENEeHeil 1
36 ApudmeTrndeckuii KOpeHb 1
37 CaoiicTBa KOpHEH cTeneHu N 1
38 CBolicTBa KOpHEH CTENEHU N 1
39 Uppanmonansueie ypaBHeHHa. OCHOBHbBIE METOBI PELICHUS

UPPaIMOHATILHBIX YPaBHEHUI 1
40 Uppanumonansueie ypaBHeHH. OCHOBHbBIE METOBI PELICHUS

UPPAIMOHAIILHBIX YPaBHEHUI 1
41 PaBHOCUIIbHBIE TIEpEXObl B PEUICHUH UPPALIMOHAIBHBIX

YPaBHEHUH 1
42 PaBHOCUIIbHBIE TIEpEXObl B PEHICHUH UPPALIMOHAIBHBIX

YpaBHEHUU
43 O yHKIUAYx= ., x>0
44 KonTponbnas pabota «KopeHb cTeneHu ny. 1

IHoka3zareabHas pynkuus. [lokazarejbHbIe YypaBHEHUS 9

45 [ToHsATHE CTENEHHU C pAIMOHAIFHBIM TOKa3aTeIeM 1
46 CBolicTBa CTENEHHU C PallMOHAIBHBIM I1OKa3aTeIeM 1
47 [ToHsiTHE Mpe/iena NOoCIeJ0BaTeIbHOCTH 1
48 TokasaTenbHas Gpynknus. Yucio e 1
49 [Ipocreiimue nokasarenabHble ypaBHeHMs Vcnonbp3oBaHue

rpaduka QyHKIMHU JUIs pellieHUs] ypaBHEHUI 1
50 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHHUS

MOKa3aTeIbHBIX YPABHEHUI 1
o1 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHHUS

MOKa3aTeIbHBIX YPABHEHUI 1
52 . Pemienue nokasarenbHbIX YypaBHEHUN 1
53 KonTponbnas pabota «IlokazarenpHas ¢pynkmus. [lokazareapHbie

yYpaBHEHHUS»

Jlorapumnueckas pynkuus. Jlorapupmuyeckue

YPaBHEHUS 10
54 [Tonsitue norapudma 1
55 CaoticTBa orapuMoB 1
56 Cgoiicta norapudmos. [IpeobpazoBaHue BbIpasKeHHH 1
57 JlecsTHuHBIC U HATYpAJIbHBIC JJOTapU(BMBbI 1
58 Jlorapudmuueckasi QyHKITHS. 1
59 [Ipocreiiiue norapudmuyeckre ypaBHeHHUs 1
60 Jlorapudmuaeckne ypaBHeHUs. OCHOBHBIE METOJIBI PEIIICHHS

Jorapu(pMHUUECKUX YpaBHEHUH 1
61 Jlorapudmuueckue ypaBHeHHs. OCHOBHBIC METO/IbI PEIICHUS

Jorapu(MHUUECKUX YpaBHEHUN 1
62 Jlorapudmuueckue ypaBHeHHs:. OCHOBHBIC METO/IbI PEIICHUS

Jorapu(MHUUECKUX YpaBHEHUH 1
63 KonTponpnas pabota "Jlorapudmuueckas GyHKITHUS. 1




Jlorapudmuueckue ypaBHeHHs"

Tpuronomerpuyeckue BbIpaKeHHsl H YPABHEHUSA 16
64 OrmpezenieHne cHHyca M KOCUHYCa YUCIOBOTO apryMeHTa.

OcHoBHBIE (GOPMYITBI IS SIN 0. K COS O 1
65 Tpuronomerpuueckas OKpy>KHOCTb, OIPEICICHHIE

TPUTOHOMETPHUYECKUX (PYHKLIMH YHUCIOBOrO apryMeHTa 1
66 ApPKCHHYC U apKKOCHHYC YUCIIOBOTO aprymenTa. ®opmyisl ais

apKCHHYyCa M apKKOCUHYyCa 1
67 Omnpenenenue TaHreHca U KotanreHca yria. OCHOBHbIE (JOPMYJIbI

Ui tg o M ctg o 1

ApkTaHreHc u apkkotanrerc. @opMyiisl A1 apKTaHIeHca U

68 apKKOTaHIeHCa 1
69 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1
70 OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1
/1 [IpeoOpasoBaHKe TPUTOHOMETPUUECKUX BBIPAKEHUI 1
2 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHUH 1
73 KonTponbHas padota «OCHOBHbIE TPUTOHOMETPUUYECKUE

¢dopmyinbl. Tpuronomerpuyeckue GyHKIMHU YUCIOBOTO

aprymMeHTay. 1
74 [Ipocreiinye TpUroHOMETPUYECKHE YPaBHEHUS 1
75 YpaBHeHUs1, CBOSALIMECS K IPOCTEHIIIMM 3aMEHON HEU3BECTHOIO 1
76 OnHOPO/IHBIE YPABHEHHS 1
77 [TprMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX (POPMYIT ISt

peuieHusl ypaBHEHUI 1
78 [TprMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX (POPMYIT ISt

peuIeHusl ypaBHEHUI 1
79 KontponbHas pabora «TpuroHoMmeTpuueckue ypaBHEHUS » 1

ITocenoBaTeIbHOCTH H POrPecCH 6

[TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TTOCIIE0BATENEHOCTEH.
80 MOHOTOHHBIE M OTPAaHUYEHHBIE [TOCJIE0BATEILHOCTH
81 Apudmernueckas nporpeccusi. ['eomerpuueckas mporpeccust 1
82 beckoneuno yObIBaromiasi reomerpudeckast mporpeccusi. Cymma

0eCKOHEeUHO yOBIBaIOLIEH reoOMeTpUUECcKOil mporpeccuu 1
83 JInHEeNHBIN U SKCIOHEHIIUAIBHBIN pocT. DopMyra CIOKHBIX

MIPOIIEHTOB 1

Vcrionp30BaHue MPOTPECCHH IS PEIICHUS peallbHBIX 3a/1a9
84 IIPUKJIAHOTO XapaKTepa 1
85 Kontposnbhas pabdora: "[locne1oBaTeIbHOCTH U POTPECCHI» 1

HenpepbiBable pynkunu. [IpousBoanas 16
86 HenpepriBHble GYHKIIMU U UX CBOWCTBA 1
87 Touka pa3pbiBa. ACUMITOTHI rpadukoB GyHKIUN 1
88 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX HA OTPE3Ke 1
89 MeTo HHTEpBAJIOB JIJIsl pEIICHNUS] HEPABEHCTB 1
90 MeToa HHTEpPBAJIOB JIJIsl pEIICHHUs] HEPABEHCTB 1

[IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKITUI JIs1 PEIICHHS
91 3az1a4 1
92 [lepBast 1 BTOpasi Npou3BOIHbIC PYHKIIUU
93 Omnpenenenne, TeOMETPUUECKUM CMBICT IPOU3BOTHON 1




94 Onpenenenue, U3NUECKUN CMBICT POU3BOJHOM 1

95 YpaBHeHHE KacaTeIbHOU K rpaduKy QYHKITUU 1

96 [Tpon3BoIHBIEC 3JIEMEHTAPHBIX (DYHKITHI 1

97 [Tpon3BoiHBIC HJIEMEHTAPHBIX (HYHKIUH 1
[Ipou3BomHasi CyMMBI, TPOU3BEICHHUS, YACTHOTO U KOMITIO3UITUU

98 byHKuui 1
[Ipou3BomHasi CyMMBI, TPOU3BEICHHUS, YACTHOTO M KOMITIO3UITUU

99 byHKuui 1
[Ipou3BomHasi CyMMBI, TPOU3BEICHHUS, YACTHOTO U KOMITO3UITUU

100 byHKuni 1

101 KonTponbnast pabora: "[IpousBonnas” 1

102 Ypok moBTOpeHHS U 000011IeHUsT MaTepraia 1

Bcero 102
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Bribepure yueOHbIE MaTepHaIbl

Bsenute cBoil BapuaHT

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

BBennute manunie




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET

BBenure nannbie



