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INOACHUTEJIBHAS 3AIINCKA

VYueOHblii Kypc «Anredpa M Hayajla MaTEMaTHMUYECKOTO aHAlIM3a» SIBISETCS OJHUM U3
HaumbOoJee 3HAYMMBIX B MPOTPaMME CPEIHEro o0IIero oOpa3oBaHUs, TMOCKOIBKY, C OIHOMN
CTOPOHBI, OH OOecCHe4YrBaeT WHCTPYMEHTAIbHYIO 0a3y [Uisi HM3y4YeHHs BCEX ECTECTBEHHO-
HAYYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (GOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHUE
oOydaromuxcsi Ha YpPOBHE, HEOOXOJMMOM MJii OCBOCHHUS HH(POPMATHKH, OOIIECTBO3HAHUSA,
UCTOPUU, CIIOBECHOCTH U JPYrHX JUCIHMIUIMH. B pamMkax maHHOTO ydYeOHOro Kypca
oOyyaroluecss OBJIAQJICBAIOT YHUBEPCAIBbHBIM  SI3BIKOM COBPEMEHHOM HayKu, KOTOpas
dbopMyIpyeT CBOM JOCTHKEHUS B MaTeMaTudeckoit popme.

Y4eOHbIil Kypc aireOpsl U HaYall MAaTEeMAaTUYECKOTO aHANIM3a 3aKJIaJ(bIBACT OCHOBY IS
YCHEIIHOTO OBJIAJICHUS] 3aKOHaMU (PHU3UKU, XUMHH, OWOJIOTMH, TOHHUMAaHHUS OCHOBHBIX
TEHACHIIMA Pa3BUTHS DKOHOMUKH M OOIICCTBEHHOW J>XU3HHU, IMO3BOJISICT OPUCHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh WX IS
JTAIBHEWIET0 o00pa3oBaHWs W B IIOBCEJIHECBHON JKM3HM. B TO jke BpeMsl OBJIaJeHUE
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU aireOpbl 1 MaTeMaTHYECKOrO aHaIHu3a
pa3BUBAaE€T YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH HWCTUHHOCTH, JOKa3bIBaTh
YTBEPKACHHS C MOMOIIBI0 UHIYKIIMH U PacCy AaTh NeAYKTUBHO, UCIOJIb30BaTh 000OIICHNE U
KOHKPETHU3aIM0, a0CTparupoBaHUE M AHAJIOTHIO, (POPMUPYET KPEATMBHOE U KPUTHUUYECKOE
MBIIIUICHHE.

B xonme m3ydenuss yueOHOro kypca «AnreOpa W Hayaja MaTEMaTHYECKOrO aHAIM3a»
oOydaroniyecsi MOJy4YaloT HOBBIM ONBIT PEIICHUS MPUKIATHBIX 3a7ad, CaMOCTOSTEILHOTO
MOCTPOEHUS MaTeMAaTHYECKUX MOJIEJICH pEaIbHBIX CHUTYallMi, HHTEPIPETAlUU TOJIYYSCHHBIX
pelleHni, 3HAKOMSITCS C MPUMEepaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U
MCKYCCTBE, C BBIAAIONIUMUCS MATEMATHUYECKUMHU OTKPBITUSIMU M UX aBTOPaMH.

VY4eOHblii Kypc oO0nanaeT 3HAYUTENbHBIM BOCHUTATENBHBIM IOTEHIIMAIOM, KOTOPBIA
peanusyercs Kak uyepe3 ydeOHbIM Marepual, CIocoOCTBYOLIMN (OPMHUPOBAHUIO HAYYHOIO
MHUPOBO33pEHHUS, Tak U uepe3 crnenupuky y4eOHOH  JesTenbHOCTH, Tpedyromein
MPOJIOJDKUTENIFHON — KOHILIGHTpPAIllMd ~ BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJIYYEHHBIN pe3yJbTar.

B ocHoBe meTtonukm oOyueHus anreOpe W HadajaM MaTEMaTHYECKOTO aHaIM3a JICKUT
JEeSTEIIbHOCTHBIA IPUHIIUI O0yYeHUSI.

B cTpykType yueOHoro Kypca « Anredpa v Hadajga MaTeMaTUYECKOTO aHAJIN3a» BbIICIICHbI
CIENYIOIINE COJECPKATEIbHO-METOAUYECKUE JHHUM: «Yucia u BbUKCIEHUS», «DyHKIUH U
rpadukn», «YpaBHEHUs U HEpaBEHCTBa», «Havama maTremaTuiyeckoro ananusa», « MHOXeCTBa U
JorvKay. Bce OCHOBHBIE COAEPKATENbHO-METOAMYECKUE JUHUU H3Y4aroTCs Ha MPOTSKEHUU
JIBYX JIeT OOy4YeHHsS Ha YPOBHE CpeaHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOIOIHSIS APYT
JIpyra U TOCTETNIEHHO HACHIIIASACh HOBBHIMH TeMaMu M paszjaenamu. JlaHHBIH y4eOHBIH Kypc
SBJISICTCSI WHTETPATHBHBIM, TIOCKOJIbKY OOBEAWHSET B cebe colepKaHue HECKOJIbKHUX
MaTeMaTHYECKUX JUCUHUIUINH, TAaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHasu3,
TEOpHsi MHOXKECTB, MareMarhueckas Jiormka u apyrue. [lo mepe Toro kak oOydwaromruecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTeMAaTUYECKHMM alllapatoM, y HUX TMOCIeI0BaTeIbHO
dbopMHUpyeTCsT W COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTEMaTHYECKYI0 MOJENb pealbHON
CUTyallud, MPUMEHATh 3HAHUS, MOJTYYCHHBIE MPU U3YYEHHUU Y4eOHOTro Kypca, A PelieHUs
CaMOCTOSITENIbHO CHOPMYITUPOBAHHOM MaTEeMaTUYeCKOW 3ajadd, a 3aTeM HWHTEPIpPEeTHpPOBATH
CBOM OTBET.

ConepkarenpHO-MeTOMMUECKass  JuHUS  «Yucna W BBIYMCICHHS» — 3aBeplIaeT
(dbopMUpOBaHNE HABBIKOB HCIIOIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLJIO HAyaTO Ha
YpPOBHE OCHOBHOTO 001iero oOpaszoBanmsi. Ha ypoBHe cpeanero oOrmero oOpazoBanusi 0coboe
BHUMaHUE yjaemnseTcs (GOpMHPOBAHUIO HABBHIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0sl UCIONBb30BaHNE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BBHIIOIHAThH



NpUOIMKEHHBIE BBIYMCIIEHUS, OLIEHUBATh YUCIIOBBIC BBIpAKEHUs, pab0TaTh ¢ MaTEMAaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOUIMMCSI MHOXECTBA HATYpPaJbHBIX, LIEJBIX, PallMOHAIBHBIX U
JEHCTBUTEIIBHBIX YUCEN JONOJHAIOTCA MHOXECTBOM KOMIUIEKCHBIX YHcel. B kaxnom m3 3Tux
MHOECTB PaCCMaTpPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(PUUECKUE 3a1a4H U ONIEPAIUH: JICTICHUE
HAlleJI0, ONEpUPOBAaHME OCTaTKaMM Ha MHOXECTBE IIE€JbIX 4YHCEJ, OcoOble CBOWCTBA
paLMOHATIBHBIX U UPPALMOHAIBHBIX YHCEN, apu(METHUECKUE ONepalny, a TaKKe H3BJICUCHHE
KOPHS  HATypaJbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX 4Mceld.  bmaronmaps
[IOCJIEZI0BATEIbHOMY  PAacIIMPEHUIO Kpyra HCHOJb3YyEMbIX YHMCEI U 3HAKOMCTBY C
BO3MOXHOCTSIMM UX IIPUMEHEHUS AJIS PELICHUs PAa3INYHbIX 3a7a4 GOpMHUPYETCs IpeACTaBIeHUe
0 €IMHCTBE MaTeMaTUKH KaK HAyKH U €€ POJIM B IOCTPOEHUM MOJEIIEH peabHOI0 MUpPa, LIMPOKO
UCTIOJB3YIOTCS 0000IEHNE U KOHKPETH3aLHsL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBAa» peallu3yeTcs Ha MPOTSHKEHUH BCEro OOydyeHHs Ha
YpOBHE cpegHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoM pasnene IIporpammsl
IPEIYyCMOTPEHO PEIIEHUE COOTBETCTBYIOLIMX 3ajad. B pe3ynbrare oOyuaromuecs: OBIaJeBaOT
pa3IMYHBIMM  METOJAMM PEUICHMsS] PpPalUOHAIBHBIX, HWPPALUOHAIBHBIX, IOKA3aTEIIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3aad,
colepkamux napaMerpsl. llomyueHHble yMEHHsS HIMPOKO MCIONB3YHOTCS HPU HCCIENOBAHUU
(GyHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUN NPUKIIAJHBIX 3a/1a4 U 33a]]a4 Ha HaXOXKICHHE
HauOOJIBIINX U HAUMEHbIINX 3HaUYCHUN (yHKUuU. JlaHHAs coleprkaTebHas JIMHUS BKJIIOYAET B
ceOs1 Tarke (GOpPMHpPOBAHWE YMEHHUH BBINOIHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
palMOHAaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAK)KE BBIPAXKCHUH,
colepKammx creneHn u Jorapudmel. braromapst u3yueHuro anreOpandeckoro Marepuala
OPOMCXOOUT JalbHEHIee pPa3BUTHE AITOPUTMUYECKOIO UM aOCTPAaKTHOTO  MBIIIJICHUS
oOyuaromuxcs, GOPMHPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKIACHUH, pabOThI ¢ CHMBOJIEHBIMU
dbopmaMu, TpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3 QeKTUBHbIE HHCTPYMEHTHI I PELIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
HaAy4HBIX 3aJ]a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxarenbHo-MeToanyeckas auHUS «DyHKIMU U rpaduKu» TECHO NepervieTaeTcs ¢
JIPYTUMH  JMHUSMH ~ y4eOHOTO  Kypca, IOCKOJbKY B  KAaKOM-TO  CMbICIe  3aJaér
MOCIIEI0BATEbHOCT, ~ M3YyYEHHs  MaTepuana. V3yueHue  CTENeHHOM, IOKa3aTelbHOMH,
JOrapu(pMHUECKON M TPUTOHOMETPUUYECKUX (DYHKIMH, UX CBOMCTB M Tpa(MKOB, HUCIIOJIb30BaHHE
GyHKIUI Uid pemieHusl 3a1ad U3 JpYruX y4eOHBIX MPEAMETOB U PEalbHOM JKU3HU TECHO
CBS3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C PEIIEHUEM ypaBHEHMM M HepaBeHCTB. [Ipu
3TOM OOJbIIIOE BHHUMaHUE yleiseTcss (OPMUPOBAHUIO YMEHHUS BbIpaxarb (QopmyjamMu
3aBHCUMOCTH MEXAY Pa3IUYHbIMU BEIMYMHAMH, UCCIEI0BATh MOJyUYeHHbIE (DYHKIMH, CTPOUTH
ux rpaduku. Marepuan STOM coiepKaTeNbHON JIMHMM HalleJIeH Ha pa3BUTUE YMEHUH U
HaBBIKOB, MO3BOJISIOMIMX BBIPaKaTh 3aBUCUMOCTH MEXIY BEJIMUYMHAMM B Pa3IMYHON (opme:
QHAINTUYECKOW, Tpaduueckod U cioBecHOH. Ero wu3yueHue crnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTH K  OOOOIIEHMIO M KOHKpETH3alluH,
MCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nnHusA «Havyana mMaTeMaTnueckoro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
pacIupUTh KPyr Kak MaTeMaTH4eCKUX, TaK M MPUKIAJAHBIX 33/1a4, JOCTYIHBIX 00yYaromuMcs,
TaK KaK y HHUX IOSIBJISETCS BO3SMOXHOCTh CTPOUTH I'padUKU CIOXKHBIX (PYHKIUH, ONpeaensiTh ux
HauOOJIbIIME U HAaUMEHbIINE 3HAYEHUS, BBIYUCIATD IJIoM@Aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM M YCKOpPEeHMsI mpoueccoB. JlaHHas coaeprkaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJEeNel peajdbHbIX CHUTyaluid, IO3BOJISET
HaxXOAWTh HAaWIydlllee pPEUICHHE B NPUKIATHBIX, B TOM 4YHCIE€ COLUAIbHO-I)KOHOMUYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHYECKOIO aHajliu3a CHOCOOCTBYET pa3BUTHIO
abCcTpaKkTHOr0, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOIO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUN
pacrio3HaBaTh NPOSBICHUS 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOyuaronuecs



Y3HAIOT O BBIJAIOIIMXCA PE3YyJIbTATAX, IOJYUYEHHBIX B XOJE Pa3BUTUS MAaTEMAaTUKH KaK HAyKH, U
00 ux aBTOpaXx.

CopgepxarenpHo-MeTOAMYECKass JHHUS «MHOXecTBa U JIOTHKAa» BKIIOYaeT B cels
AJIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYECKOW JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE
MPEJICTaBICHNS] TPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTUKH W MpeliaraloT Haubolee
YHHUBEPCAIbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3/ieibl MaTeMaTUKU U €€ MPUIIOKEHUH, OHU
CBSI3bIBAIOT Pa3HbIE MAaTEMATUYECKHUE NUCLMIUIMHBI U UX IPUIOKEHHUS B equHoe 1enoe. [loatomy
BOXHO JIaTh BO3MOXHOCTb O0Oydaromiemycst MOHHUMAaTh TEOPETUKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHON MaTeMaTUKH M HCIIOJIb30BATh €ro JJIsl BBIPAXKEHUsI CBOMX MbIcied. [pyrum
BaXHBIM IIPU3HAKOM MaTEMaTHKU KaK HAyKH CJIEAyeT NPU3HAaTh CBOWCTBEHHYIO €M CTPOrOCTh
00OCHOBaHMN ¥ CJIeIOBaHHE ONpeAeNEHHBIM IpaBUJaM IOCTPOCHMS JOKa3aTeNbCTB.
3HAKOMCTBO C 3JIEMEHTaMM MAaTEMaTH4EeCKOW JIOTMKU CIOCOOCTBYET PA3BUTHIO JIOTMUECKOIO
MBILUIEHHUS] 00YYarOUIXCs, MO3BOJISIET UM CTPOUTH CBOU PACCYXkJICHUS Ha OCHOBE JIOTMUECKUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHS.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO AaHAJIM3a» MPUCYTCTBYIOT
OCHOBbl ~ MaT€MaTH4YE€CKOro  MOJEIUPOBAaHHUSA, KOTOpbIE  IMpPU3BaHbl  CIOCOOCTBOBATh
(GbOpMHUPOBAHNIO HABBIKOB IOCTPOCHHSI MOJENEH pealbHbIX CUTYallud, HUCCIIEOBAHUS ITUX
MoOJieJIe C TOMOIIBI0 ammnapara aiareOpsl M MaTEeMaTHYeCKOro aHaliu3a, HWHTEpHpeTaluu
MOJIyYEHHBIX pe3yJbTaToB. Takue 3aqaHus BIUIETEHbl B KXl W3 PA3[EIOB MHPOrPAMMBIL,
IIOCKOJIbKY BECh MaTepuaj y4eOHOro Kypca IIUPOKO MCIOJB3YEeTCs JJIS PELIEHUs MPUKIAIHBIX
3amau. [lpu pemeHnn peanbHBIX MPAKTHYECKUX 3a4ad  oOydarommecs pa3BUBAIOT
HaOJII0/1aTEIbHOCTh, YMEHHUE HAXOJIWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCIOJIb30BaTh
aHAJIOTHUI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpobiemy. JledarenbHocTh MO (hopMHpPOBAHHIO
HABBIKOB PEILIEHUS MPUKIAAHBIX 33]]a4 OPraHU3YyeTCs B MIPOLIECCE U3YUYEHMSI BCEX TEM y4eOHOro
Kypca «Anrebpa v Hayalla MaTeMaTHYECKOTO aHalIu3ay.

Ha uzyuenue yue6HOro Kypca «Anredpa u Hauajga MaTeMaTUYECKOTO aHaJIN3a» OTBOJAUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Henento), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Yuciia ¥ BBIYMCICHUSA

Panyonanenele uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuouieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHHs MPUKIaIHBIX 33/1a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JleiicTBuTenbHbIe YKcna. PalmoHanbHBICE M WppallMOHAIBHBIC YHcla. ApuMeTHuecKue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YMCIaMH. MOAyb IOEHCTBUTEIBHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOn>kE€HHbIE BBIYMCIICHHUS, IIpaBWJIa OKPYIJIEHMs, IPUKHUIKA U OLEHKAa pe3yJibTaTa
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneMm. bunom Heiotona. Mcnonp3oBanue moaxosimei popmbl
3alACU AEUCTBUTEIIBHBIX YNCEI Ul PEIICHUS IPAKTUYECKUX 3aJa4 U IIPEICTABICHUS JaHHbIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM II0OKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIbHBIM
IIOKAa3aTeNIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHbIC 1 HATypaTbHBIC JIOTAPUPMBL.

CuHyC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YKCIOBOIO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHMsI U ypaBHEHUsA-CIIeACTBUA. HepaBeHCTBO, pellleHHEe HEPABEHCTBA.

OcCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM IEpeMEHHOH. JleneHue MHOrodjleHa Ha MHOTOWIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddummentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTEIICHU U KOPHH.

UppanuonansHble  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHHMS  HPPalMOHAIBHBIX
YPaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/Ibl PEIICHHUS [T0OKA3aTEIbHBIX YPABHEHUH.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIHICHHUS JIOTApUPMUUYECKUX
YPaBHEHUM.

OcHoBHble TpHUroHOoMeTpuueckue (opmynsl. [IpeobOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIpaXECHUI. Pelenne TpuroHoMeTpu4ecKnX ypaBHEHU M.

Pemienne cucrem NMHEHMHBIX ypaBHEHUH. Marpuia CHCTEMBl JMHEHHBIX YPaBHEHHM.
Onpenenurens MaTpuipl 2X2, €ro Te€OMETPUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HA4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHeHUN. Pemenue
IIPUKIIAIHBIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHEeHUN. MccinenoBanne nocTpoeHHON
MOJIEH C MTOMOUIBIO0 MAaTPHUIL U ONIpeAETUTENEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENIEH PEaJbHOM CUTyallUH C IOMOIIBIO YpaBHEHWM U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEPAaBEHCTB K PEIIEHUI0 MaTeMaTHMYeCKHUX 3adad M
3a[a4 U3 Pa3NUYHbIX 00JacTel HAyKU U pealbHOU JKHU3HU.

DyHKIUHN U TPaQUKH

OyHKIMs, crnocodbl 3anaHus (QyHKkuuu. B3aummuHo oOpatble (yHkiuu. Kommosuiums
byuxuii. ['padux pyHkumnn. DnemeHTapHble Mpeodpa3oBanus rpadukoB QyHKINHI.

Ob6nacTtp omnpeneneHuss 1 MHOXKecTBO 3HaueHu ¢pynkuuu. Hymu ¢ynkumu. [IpomexyTku
3HAKOIMOCTOsAHCTBA. YETHble M Heu€THble GyHKuuu. [lepuoanueckue Qynkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHUMYMBbI (pyHKIuH. Hanbomnbinee 1 HauMeHbIlee
3Ha4eHUsl QYHKLIUU HA IPOMEKYTKE.



Jluneiinas, kBagpaTH4Has U ApOOHO-TMHEWHAsS GYyHKIIUHA. DJIEMEHTapHOE UCCIEI0BaHUE U
MOCTPOCHUE UX TPAPHKOB.

CreneHHas (yHKIMS C HaTypaJbHbIM M Li€JbIM Ioka3areneM. EE cBolicTBa M rpaduxk.
CpoiictBa 1 rpaduk KOpHA N-Oi cTerneHW Kak (QyHKIUH OOpaTHOM CTENEeHH C HaTypalbHBIM
IIOKA3aTeJIEM.

[Toka3zarenbHas U Jorapudmuueckas QyHKIUH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKUUHN JUIsl peleHUs] ypaBHEHUH.

TpuroHomerpudeckas OKpPYKHOCTb, OIPEAEICHUE TPUTOHOMETPHUECKUX (PYHKLIUH
YHCJIOBOI'O apryMEHTA.

QOyHKUIMOHATBHBIE 3aBUCHMOCTH B pEaJIbHBIX IpoIleccax U ABICHUsIX. I'paduku pearbHbIX
3aBUCUMOCTEM.

Havyana maTeMaTH4ecKOro aHajmu3a

[TocnenoBarenbHOCTH, CLIOCOOBI 3a/1aHUs NOCIEI0BATENbHOCTENH. MeTol MaTeMaTH4ecKoi
UHAYKIMU. MOHOTOHHBIE M OIpaHUYEHHBbIE IOCIEA0BaTENbHOCTU. McTopus BO3HUKHOBEHUS
MaTEeMaTHYeCKOro aHaJIM3a Kak aHaJln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U reoMerpuueckas —mporpeccud. beckoHeuHo — yObiBaroIas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOILIEH IeOMETPHUUECKOW HPOrpeccuu.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dopMyna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUU IS PELICHMs] pEaJIbHBIX 3a]1a4 IPUKJIAJHOIO XapaKTepa.

HenpepeiBable ¢GyHKOMM M HX CcBoWcTBAa. TOukM paspbiBa. ACHMOTOTH TpadUKOB
¢yukuuii. CBoiicTBa (DyHKIMI HENpPEpbIBHBIX HAa OTpe3ke. MeToa MHTEpBajOB Ul peIleHUs
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUHN ISl pEIICHUS 3a/1a4.

ITepBas u BTOpas npousBoaHble GyHKIUHU. OpeneseHue, reOMeTpUUeCKUil U GU3NIECKUi
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelIbHOH K rpaduKy QyHKINH.

[TpousBosHbIe 35eMeHTapHbIX QyHKUUH. [Ipou3BoaHas cyMMBbl, IPOU3BEICHUS, YACTHOTO
¥ KOMIO3UIINU (QYHKIUH.

MmuoxecTBa H JIOTHKA

MHOXeCTBO, Oomepaluy HajJ MHOXKECTBAMU M UX CBOMCTBa. /[narpammer Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Juls ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUU 3a]1a4 U3 IPYTUX YU€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO  MaTeMAaTH4YEeCKOro  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KUIIACC

Yuciia ¥ BbIYHMCICHUSA

Hatypanbnuble un nenble uucna. [IpumeHeHHE NPU3HAKOB [EIMMOCTH LEIBIX YHUCEI,
HanOonpmmi oot nenutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB 110 MOAYJIIO, alropuT™Ma EBKina s pemenus 3aaad B LENIbIX Yhciax.

KommiekcHbsle uymcna. AnreOpandeckas W TpUrOHOMeTpuueckas (opmbl 3amucu
KOMIIJIEKCHOTO 4Hcia. Apru(MeTHYecKrue onepalnnun ¢ KOMIUIEKCHBIMU duciamu. M3o0paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmyia Myaspa. KopHu N-oii cTenenu u3
KOMIUIEKCHOTO uucna. [lpuMeHeHHe KOMIUIEKCHBIX 4YHCed I pemeHus (U3NYeCKUX |
T€OMETPUYECKHX 3a/1a4.

YpaBHeHHUs M HEPABEHCTBA

CucremMa U COBOKYITHOCTb YPaBHEHUN U HEPABEHCTB. PaBHOCHIIbHBIE CHCTEMBI M CHCTEMBI-
CIIEeCTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUYECKHX YPaBHEHHIl C IOMOIIBI0 TPUTOHOMETPHUUECKON
OKpPYXXHOCTH. Pelienne TpuroHoMeTpu4ecKkiux HEPaBEHCTB.

OCHOBHBIE METO/IbI PEILICHUS IT0KA3aTEeNbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IBI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.



OcHOBHBIE ~ METOABI  PEIIEHUS CUCTEM W COBOKYIIHOCTEM  pallMOHAJbHBIX,
UPpaMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUYECKUX YPABHEHHA.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

[IpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHMYECKHUX 3ajad U
3ajjady U3 pa3iIMuyHbIX 00JacTeldl HayKM M pPEIbHOM JKWU3HU, HHTEpHpeTalus MOJyYEHHBIX
pe3yIbTaTOB.

DOyHKIUM U rpapuKu

I'padux xommnozuuuu Qynkuuit. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOpPJAMHATHOM INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaUKH.

I'paguueckue MeTonbl pelLIeHUs YypaBHEHHMM M HepaBeHCTB. ['paduueckue MeTombl
peleHus 3a1a4 ¢ IapaMeTpamH.

Hcnonb3oBanue rpapukoB (QyHKUMH IJI HCCIEAOBaHMs IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT P PEIICHUH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB U peallbHON KHU3HH.

Havaja maTeMaTH4eCKOro aHaJIu3a

[TpumeHeHre POU3BOIHOM K UCCIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxnenne HauOobIIero 1 HAMMEHbLIEro 3HaYeHN I HeNTPePhIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpuMeHeHrEe NPOU3BOMHOM Il HAXOXACHHUS HAWIY4IIero PpEHIeHHUs B IPHUKIAIHBIX
3ajjayax, s ONpEAeNCHHs CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (GopMmysol HiIu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IHepBOOOpa3HbIX. [lepBooOpa3Hble 31€MEHTapHBIX
¢yuxuuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

HNurerpan. ['eomeTpuyecknil CMbICII MHTErpasia. BeiunciaeHue onpenenéHHoro naTerpaina
no ¢popmyne Hetorona-Jleiibauma.

[IpumeHeHue wuHTErpana Uil HaXOXKICHMs IUIOMIAAeH IMIIOCKUX ¢Uryp U 00bEMOB
F€OMETPUUYECKUX TEIl.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMPOBaHNE
peaIbHBIX MPOLIECCOB C MOMOIIBI0 JU((HEepeHIINATbHBIX YPaBHEHUI.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOro BOCIMTAHMS:

Cc(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOyYarOIIerocss KaKk AaKTHUBHOTO |
OTBETCTBEHHOI'0 WJIEHa POCCHUHCKOro O0OIleCcTBa, MPEICTABIEHHE O MAaTEMaTUYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SIBJICHHH, NIPOLEAYyp TPaXKAaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), YMEHHE B3aWMOJCHWCTBOBATH C COIHMAIBLHBIMA WHCTHTYTaMHU B
COOTBETCTBUH C MX (PYHKIIUSIMH U Ha3HAYCHHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOAILIEMY POCCHUIMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKECHHSIM POCCUUCKUX
MaTEMaTHKOB M POCCHUUCKOW MaTeMaTHYECKOW IIKOJIbI, WCIIOJIh30BAHUE STHUX JIOCTHIXKEHUU B
JIpYTrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTHKEHUI HAyKd W ACSITENbHOCTbIO YYEHOrO, OCO3HAHWE JIMYHOTO BKJIaJla B MOCTPOCHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHICHHH, pacCyXIeHUH, BOCIHPHUUMUYHUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3IUnYHbIX BUJIOB UCKYCCTBA,

5) pusuveckoro BOCHUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (370pOBOE
NMUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3anyeckass akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, HHTEpeC K pa3IuyHbIM cdepam
MpoECCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMAaTHUKOW W €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccu U pearu30BbIBAaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOTM4YECKOT0 BOCTTUTAHUS

c(hOpMUPOBAHHOCTHh JKOJIOTMYECKOW KYJIbTYphbl, TOHUMAHWE BIUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
r100aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUU ISl pelIeHHs 3a7ad B 00JacTH OKpY’KaloIlel Cpelbl, MIIaHuPOBaHUE
MOCTYTIKOB M OIICHKH WX BO3MOXKHBIX TIOCIICJICTBUN ISl OKPYIKAIOIIEH CPEJIbI;

8) neHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTUKH, TOHUMaHHWE MAaTeMaTH4YeCKOW HayKH Kak chepsl
YEJIOBEUECKOW NESITEIIbHOCTH, ITANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMaTHUKUA U MaTeMaTH4YEeCKON KyJIbTYypOl KaK CPeJCTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBJISITH MPOSKTHYIO U UCCIIEIOBATEIBCKYIO IEATEILHOCTh HHINBUAYAIBHO U
B IpyIIIIE.



METANPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

ba3oBble Jlornyeckue 1eHcTBHA:

BBISBIIATh M XapaKTEpPU30BATh CYLIECTBEHHBbIE IPHU3HAKM MaTEeMaTUYeCKHMX OOBEKTOB,
NOHATUH, OTHOWICHUHA MEXAYy MOHATHAMH, (OpPMYyIUPOBaTH OMpEACTCHUS  MOHSATHH,
yCTaHaBJIMBaTh CYLIECTBEHHBIH MPU3HAK KJIACCU(PUKALMKU, OCHOBaHUA U1 OOOOLIEHHA U
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

BOCIIPMHUMATh, (OPMYJIHPOBAaTh W MPeoOpa3OBHIBATh CY)XKICHHS: YTBEPIUTEIbHbIE U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,

BBISIBJIATh MAaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHUBOpEUUs B (akTax,
JAHHBIX, HAONIONEHUSX W  YTBEPXKICHUAX, TMpejiaraTb KPUTEPUU s BBIABICHHA
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX U HHAYKTHBHBIX
YMO3aKI4YEeHUH, yMO3aKIIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPXKAECHUH (TpsMble U
OT IPOTUBHOIO), BBICTpAaUBaThb ApPryMEHTAIMI0, INPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOIbI;

BbIOMpaTh CHoco® pemieHus Yy4eOHOM 3ajgaud (CpaBHMBAaThb HECKOJBKO BapHaHTOB
peuieHus, BbIOMpaTh HauOoJee MNOAXOASIIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBrble ucciaenoBarenbckue 1eHCTBUA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT TO3HAHUS, ()OPMYIHPOBATH
BOINPOCHI, (PUKCUPYIOLIME NPOTUBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JAaHHOE,
(GbopMHUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3ULINI0, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEeKTa, SIBJIECHUS, IPOLECCa, BbISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, TPOLIECCaMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 000OIEHUSI U BBIBOJBI IO pe3ysbTaTaM IPOBEIEHHOIO
HaOJI0IeHNUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyUYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHHI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEIIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETAa Ha BOIPOC U AJIS
pEILeHNUs 3a]a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3MpOBaTb W HHTEPIPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BUAOB U  (opMm
MpeJICTaBICHHUS;

CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, TMPEACTaBIATE €€ B  pa3iMyHbIX  (opmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh MH(OpPMAIMM IO CAMOCTOATENBHO  Cc(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe /1eiiCTBUS

Oo0mmenue:

BOCTIPUHUMATh U (OPMYIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUSIMU U IIENSMH
001IeHus, SICHO, TOYHO, TPAaMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHsI B YCTHBIX M THCbMEHHBIX



TEKCTax, JaBaTh IOSCHEHUS IO XOAY pEUIeHHs 3aJayd, KOMMEHTHUPOBATh IMOJY4YEHHBIN
pe3yJIbTarT;

B XOJIe OOCYKIEeHMsI 3a/JaBaTh BOIIPOCHI MO CYILIECTBY 00CYXIaeMOil TeMbl, MPOOIEMBI,
perraemMoii 3ajauu, BbHICKA3bIBAaTh WJICH, HAICJICHHBbIC HA MOMCK PEIICHHS, COMOCTAaBJISAThH CBOU
CYXKICHHS C CYXXJIEHUSIMU JPYTHMX YYaCTHHUKOB JMajora, oOHapy»XUBaTh pa3jivyuue U CXOJACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOopMYyIMPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIISATh Pe3yJbTaThl pPELICHHs 3aJlayM, DKCIEPUMEHTa, HCCIIEeIOBaHUS, MPOEKTa,
CaMOCTOSITENILHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Yy4€TOM 3aJad TPE3CHTAlUd |
0COOCHHOCTEH ayJUTOPHH.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHSA

Camoopranu3amnus:

COCTaBJIATh IUIAH, aJITOPUTM pEIICHHs 3a/aud, BBIOMpATh CIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, SMOLHOHAJIBLHBIH HHTEICKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJIbTaTOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOLECCa U pe3yJibTaTa pelIeHNns MaTeMaTUUeCKOH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPHM PELICHMM 3a/layd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSCHITH MPUYUHBI
JOCTMDKEHUSI WM HEIOCTHXKEHMsI Pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY ITPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYLIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI IpU
pelieHUH y4yeOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeaessiTh BHIBI pabOT, TOrOBApUBATHCS, OOCYXKIaTh
npoliecc 1 pe3ybTaT paboThl, 00001aTh MHEHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B I'PYMNIOBBIX (opMax padoThl (0OCyXkaeHHs, OOMEH MHEHUMN, «MO3TOBBIE
HITYpPMBl» M HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U KOOPAWHUPOBATH CBOM JEHCTBUSA C
JpYrMMHM 4I€HaMH KOMAaHIbl, OLIEHHMBAaTh KAayeCTBO CBOEro BKJaJa B OOMMHI MPOIYKT MO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUS.

MNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kJjiacce oOyd4aroIIMiCs MOMYYHUT CIEAYIOIIME MpeIMETHbIE
pe3yNbTaThl O OTAENbHBIM TeMaM pabouel mporpamMMmbl yueOHOro Kypca «Anredpa M Havaja
MaTEMaTHUYECKOT O aHAJIN3a»:

Yucsa v BbIYUCICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: PAMOHAIBHOE YHCII0, OECKOHEYHas! MePUOUECKast
Ipo0b, MPOIEHTHI, UPPALMOHATIBLHOE YHUCIIO, MHOKECTBA pPAIlMOHAIBHBIX U JEHCTBUTEIBHBIX
qKCcell, MOAYJIb I€HCTBUTEIBHOIO YUCIIA;

INPUMEHSTH IpOOH U MPOLEHTHI JAJIs PEIIeHUs IPUKIAIHBIX 3a/1a4 U3 Pa3IMYHBIX OTpaciei
3HAHUU U pEAIbHOM KU3HH;

NPUMEHSTh NPUONIKEHHBIE BBIYMCIEHUS, MpaBWiIa OKPYTJCHHs, MPUKHUIKY U OLEHKY
pe3yJibTaTa BBIUUCIICHUN;



CBOOOJTHO ONEpUpPOBAaTh IOHATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOIb30BaTh
HNOIXOAAIIYI0 (OpMY 3alHMCH JCHCTBUTEIBHBIX YUCEN JJIsl PEIICHHS MPAaKTUYECKHX 3a1ad U
IPECTaBICHUS JAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATyPaIbHOI CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAILHBIM I10Ka3aTelIeM;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMH: JIorapu(M dYHcIa, JECATUYHbIE W HaATypaJbHBIC
JorapudMmebI;

CBOOOJTHO OIEPHPOBATH MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHICHC YHCIIOBOTO
apryMeHTa;

OTIEpPHPOBATH MOHATHIMU: APKCUHYC, APKKOCHHYC M apKTAHTCHC YHCIOBOTO apryMEeHTa.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  MOHATHSAMH:  TOXIECTBO, ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPaBHEHUS U YPaBHEHUS-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHSTHh Pa3IUYHbIE METOJBl PEUICHHS PALMOHAIBHBIX U JPOOHO-PAIlMOHAIBHBIX
YPaBHEHU, IPUMEHSTh METO/I HHTEPBAJIOB JIJIsl pEILIEHUS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHSATHSAMH: MHOTOWICH OT OJHOW IMEPEeMEHHON, MHOTOWIEH C
HeJbIMU - KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATh JEJeHHEe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopemMy be3y u Teopemy Buera ainst pemienus 3a1ay;

CBOOOJHO ~ONEpUpOBaTh IMOHATHSMU: CUCTEMa JIMHEWHBIX YypaBHEHUH, MaTpula,
OTIpEeNeNIUTEeNb MAaTpUIbl 2 X 2 W €ro TeOMETPUYECKHH CMBICI, HCIOIb30BaTh CBOMCTBA
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3Hau€HUsl, IPUMEHATh ONPEASTUTENN A PELIeHUs
CHCTEMBI JMHEWHBIX YpaBHEHHI, MOJEIHUPOBATh pPEAbHBIC CUTYAIlMH C TIOMOIIBIO CHCTEMBI
JUHEWHBIX YpaBHEHWH, UCCIe10BaTh IOCTPOEHHBbIE MOAEIM C IOMOIIBIO MaTpull H
OTIpeNieUTeNeH, HHTEPIIPETUPOBATH MOJTyUYEHHBIN Pe3yJIbTarT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMH JUIs TpeoOpa30BaHus BRIPaKEHUI;

BBITIOJIHATh ~ MPEOOpPa30BaHUSI  YHMCIOBBIX  BBIPDAKEHHH, COAEP)KAIIUX CTETEHH C
palMOHATILHBIM ITOKa3aTelNeM;

UCIOJIb30BaTh  CBOWCTBA JIorapuMoB i  IpeoOpa3oBaHUsl  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO  OIEpPHPOBATH  TOHATHSAMH:  HPPAalMOHAIbHBIE,  TOKAa3aTelbHBIE U
JorapupMHUECKUe YpaBHEHUS, HAXOIUTh MX PELICHUs C IMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
VI OCYIIECTBIISIS TIPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMynsl Ui IpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPKEHHIA,

CBOOOJTHO OINEpPUPOBATH IOHSATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHME, TPUMEHATh
HE00X0IMMBbIe (POPMYITBI ISl PEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX YPaBHEHUH;

MOJENUPOBaTh peabHble CUTyallMd Ha s3bIKe aireOpbl, COCTAaBIATh BBIPAXKEHUS,
yYpaBHEHHsI, HEpaBEHCTBAa TII0 YCJIOBUIO 33Ja4yH, WCCIEIOBaTh MOCTPOCHHBIE MOJENN C
UCIIOJIb30BaHUEM ammapaTa anreOphl.

DyHKIUHN U TPaQUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIMS, CHOCOOBI 3aJaHHs (YHKLIUH, B3aUMHO
oOpaTHble (QYHKIMH, KOMOO3ULIMS (DyHKUUN, Trpa@uK (QYHKIUH, BBIIOIHITH 3JI€MEHTapHbIE
npeoOpa3oBaHus rpaukoB GyHKIUHT;

CBOOOJTHO OTEPUPOBATH MOHATHUSAMHU: OOJIACTH ONPEACICHUS W MHOXKECTBO 3HAYCHUH
(byHKIMY, HYJIM QYHKLIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: YETHBIE W HEUETHBIE (DYHKIUH, TIEPUOJUYECKUE
(GYHKIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIUH, MaKCUMyMbl W MHHUMYMBbI (YHKIIHH,
HanOoJIbIIIee M HAaMMEHbIIIee 3HaYeHNEe (PYHKIINU Ha TIPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH TMOHATHSAMHU: CTENEHHass (YHKIHMS C HATypalbHbIM U LEJIBbIM
nokasareseM, rpaQuk CTENEHHON (YHKLIMU C HaTypajdbHBIM W LENbIM IOKa3aTeneM, rpapuk
KOpHSI N-0ii CTETEeHH KaK (YHKLIUU OOpaTHOM CTENEHU C HaTypaJIbHBIM MTOKA3aTeIeM;



ONEpUPOBATh MOHATHAMM: JIMHEWHAas, KBaJpaTW4Has U JApOOHO-IMHEHHas (yHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX IPapUKOB;

CcBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTelibHas U Jorapupmuueckas (yHKLHH, UX
CBOWCTBA U TpadUKH, UCIIOIB30BaTh UX IPApUKH JUISl PEIICHHs] YPaBHEHHIA;

CBOOOJTHO ONEpUPOBaTh MOHATHSMU: TPUTOHOMETPHUUECKAs] OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPUUYECKUX (DYHKIUN YUCIOBOTO apryMEHTa;

UCIMOJb30BaTh Ipaduku (QyHKIUH A7 MCCIeA0BaHMs IPOLIECCOB M 3aBUCUMOCTEH MpHU
peLIeHNH 3aJad U3 JPYruxX y4eOHBIX MPEIMETOB M pealbHOW KHU3HH, BBIpAXaTh (opMyIaMu
3aBUCHUMOCTH MEXKIY BEJIUYNHAMU;

Hayana mareMaTH4ecKoro aHajmsa:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apupMeTHdecKas U IeoMeTpuYecKas Iporpeccus,
OeckoHeuHO yOBIBarOIIasi FreOMETPUIECKasi IPOTPECCHs, TMHEHHBINA U SKCIIOHEHIMAIBHBIA POCT,
(bopMyI1a CI0XXHBIX IPOLIEHTOB, UMETh IIPECTABICHUE O KOHCTAHTE;

HCIIOJIB30BAaTh IIPOTPECCUU JJIs PELICHUS PEANIBHBIX 3a4a4 IIPUKIIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh  HNOHATHSAMM:  IOCJIEAOBATENBHOCTh, CHOCOOBI  3a/laHUs
IIOCJIEIOBATEIbHOCTEM, MOHOTOHHBIE U OTPAHUYEHHBIE TI0CIEN0BATEIBHOCTH, [IOHUMATh OCHOBBI
3apOXKJIEHHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHaln3a OECKOHEUHO MaJlbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HEMpPEPBIBHBIC (YHKIMH, TOYKH pa3pbiBa Trpaduxa
bYyHKIIUHM, aCUMITOTHI rpaduka GyHKIUY;

CBOOOZHO ONEpUPOBATh MOHATHEM: (YHKIMs, HEIpepblBHas Ha OTpE3Ke, INPUMEHATH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH /175 peILIeHUs 3a/]1a4;

CBOOOJTHO ONEpUPOBATh MOHATHUSAMHU: TIEpBas W BTOpas TMPOHM3BOJAHBIE (DYHKIIHH,
KacaTenbHas K rpaQuky QpyHKINU;

BBIYMUCIIATh IIPOU3BOAHBIE CYMMBI, IPOU3BEIACHHUS, YaCTHOTO M KOMIIO3ULMHU JBYX
(GyHKUHMH, 3HaTh IPOU3BOJHBIC 3JIEMEHTAPHBIX (QYHKLUH;

HCIIOJIb30BaTh T€OMETPUUYECKUIN M PU3NYECKUIT CMBICI TPOU3BOIHON JUIsl pEeIlIeHUs 3a1a4.

MHuoxecTBa H JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpallMy HaJl MHOKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar s ONKUCAHUS PEaJbHBIX IIPOLECCOB
U SIBJICHUM, IPU PEIICHUH 3aja4 U3 JPYTUX Y4EOHBIX MTPEIMETOB;

CBOOOJTHO ONEepUpOBaTh TMOHATHSAMM: OIpEJeNeHHe, TeopeMa, YypaBHEHHE-CIEJCTBHE,
CBOMCTBO MaTeMaTH4YecKoro oOO0BEKTa, J0Ka3aTelbCTBO, PAaBHOCWIbHBIE YpaBHEHUS U
HEPABEHCTBA.

K konny oOyuenus B 11 kiacce oOydaroluiics MOMYYHUT CIEIyIOIIME IpeIMEeTHbIE
pe3yJabTaThl MO OTJENbHBIM TeMaM pabodeil mporpaMmsel y4eOHOro Kypca «Anredpa M Haudana
MaTEMaTUYECKOr0 aHAIIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOZHO OINEpPUPOBaTH MOHATHUSMHU: HATypajJbHOE U IEJ0€ YHCI0, MHOXKECTBa
HaTYpaJIbHBIX M LENbIX YHCEN, UCIIOIb30BaTh NMPU3HAKU AeaumocTy nensix yucen, HOJ n HOK
HaTypaJIbHBIX YMCEN IS PEIICHMS 3a]1a4, IPUMEHATh aropuTt™ EBKnna;

CBOOOJTHO OTNEPUPOBATh MOHATHEM OCTaTKa MO MOJYJIIO, 3allUCHIBATh HATYpaJbHBIE YHCIIA
B Pa3JIMYHBIX MO3ULIMOHHBIX CUCTEMAaX CUHUCIICHNS;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YHCcell, MPe/ICTaBIsATh KOMIUIEKCHBIE YHClia B alreOpandeckoil U TpUroHOMeTpuueckoil dopme,
BBITOJIHATH apUPMETHYECKHE OTIEPALIMU C HUMH U N300paXkaTh HAa KOOPJMHATHON TIOCKOCTH.

YpaBHeHUsI M HEpaBEHCTBA:

CBOOOJTHO ~ OINEpPUPOBaTH  MOHATUAMHU:  HMPpALMOHANbHBIC,  IOKa3aTelbHblE U
JorapuMuUecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbI0 PABHOCHIIBHBIX MTEPEXOJI0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelieHNH TPUTOHOMETPUUYECKOT'O YPaBHEHHUS;

CBOOOJTHO OIEpUPOBaTh IOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHATh
HEo0Xo1uMbIe (OPMYITBI IS pEILICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;



CBOOOJHO ONEPUPOBATH MOHATHSIMH: CUCTEMa U COBOKYITHOCTb YpaBHEHUN U HEPAaBEHCTB,
PaBHOCHUJIbHBIE CUCTEMBI U CUCTEMBbI-CJIC/ICTBHS, HAXOJIUTh PEIICHUS CUCTEMbl 1 COBOKYITHOCTEM
paloHalIbHBIX, HpPpAlOHATIbHBIX, TOKAa3aTeNbHBIX M JIOrapu(MUYECKUX YpaBHEHUU U
HEPaBEHCTB;

pemiate palioHajbHble, HWpPpPALUMOHANBHBIC, I[OKa3aTeibHbIE, JorapudMuyecKkue u
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJIEPKAIllNe MOYJIM U TapaMeTphl;

NPUMEHSTH TpaduuecKre METOIbI ISl PeLICHUs] YPaBHEHUN 1 HEPABEHCTB, a TakXKe 3a/1a4
C IapaMeTpamu;

MOJICJIMPOBaTh peajibHble CHUTyallMd Ha S3bIKE anreOpbl, COCTABJIATH BBIPAKEHUS,
ypaBHEHHUsI, HEPAaBEHCTBA W HUX CHCTEMbl IO YCIOBUIO 3aJaud, HCCIEAOBATh MOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BAHUEM arrapaTa anreOpbl, HHTEPIPETUPOBATD MOJIyYEHHBIH pe3ybTaT.

DyHKIUHA U ITPaPUKH:

CTPOUTH Trpa@UKu KOMMO3UIMHA (PYHKIUN C IMOMOIIBI0 3JIIEMEHTAPHOIO MCCIEIOBAHUS U
CBOMCTB KOMITO3HIINHU JABYX (DYHKITHIA;

CTpPOUTh TIeoMeTpHYecKkre oOpa3bl ypaBHEHHWH H HEPABEHCTB HA KOOPAWHATHOU
MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: TPpaUKH TPUTOHOMETPHUUECKUX (YHKIIHIA;

MPUMEHSTHh QYHKINU JJI1 MOJISTTHPOBAHUS M HCCIICIOBAHUS PEaTbHBIX IMPOIIECCOB.

Hauyana maTeMaTH4yecKoro aHajimu3a:

UCIIOJIb30BaTh IPOM3BOJHYIO JUISI HUCCIIeOBaHHS (YHKIMM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HAXOJWTh HANOOJIbIIICe U HAMMCHbIIICE 3HAYCHMS (DYHKIIMHA HENPEPHIBHON Ha OTPE3KE;

MCIOJIb30BaTh MPOU3BOJAHYIO JJISi HAXOXKICHHS HAWIYYILEro pelIeHHs] B MPUKIATHBIX, B
TOM YHCJIE COLUAIBHO-DPKOHOMHYECKHUX, 3aJavax, ISl ONPEICIICHHUS] CKOPOCTH M YCKOPEHUS
mpolecca, 3aIaHHOro GOopMYJIIOi Uil rpaduKoMm;

CBOOOJIHO OMIEPUPOBATH MOHATUIMU: NTEPBOOOpaA3Has, ONpPeeIEHHBIN HHTETPa, HAXOIUTh
MepBOOOpa3HbIE 3IEMEHTAPHBIX (YHKIUN M BBIYHCIATH WHTerpan mo ¢opmyne HproToHa-
JletiOauma;

HAXOAHTh IJIOMIAAN MIOCKUX (GUTYP U 00BEMBI TEJ C TOMOIIBIO0 HHTETpala;

MMETh MPEJCTaBIEHUE O MaTEMaTUYEeCKOM MOJICIUPOBAHUHN HaA TMPUMEPE COCTABJICHHS
muddepeHIMaTbHBIX YPaBHEHHI;

pemaTh MPUKIAIHBIE 3a/1a4d, B TOM YHUCJE COIMHATBHO-3KOHOMHUYECKOTO U (PU3UUECKOTO
XapakTepa, CpeICTBAMH MATEMAaTHYECKOr0 aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontporenvie  Ipakririeckue o0pazoBaTe/bHbIC
padoThI padoThI
pecypcsbl
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHoOrouneHsl. PauHOHaJH)HLIci YpaBHEHUS U 24 2( Bx)
HepaBeHcTBA. CHCTEMBbl TMHEHHBIX
YpaBHEHUI
5 Oynkuun u rpapuku. CreneHHas GyHKIUS C 12 1
L[EJIbIM TI0Ka3aTeNIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppanmonanbHble ypaBHEHUS
4 ITokazarenbHast pyHkuus. [lokazarenbHble 10 2 (nomyr)
YpaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 5 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n MPOrpaMMbl Bcero Kontporenpie  IMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GhyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 UHTETpaI 12 1
3 I'paduku TPUrOHOMETPUUECKUX (HYHKITHA. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KommiekcHbie uncna 10
6 HatypanbHble u iensle uncia 10
CucTeMBbl paroHATBHBIX, HPPAITMOHATLHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KVJIACC
KoandecTBO 4yacosB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka KonTpoJbHbIe
n/n Bcero p JlonoTHUTeIbHAS u3ydyeHusi oOpasoBaTejbHbIE
200THI
P HHpoOpMANHA pecypchl
1 MHO€eCTBO, onepaluy Hajl 1 4.09
MHOKECTBAMHU U X CBOWMCTBA '
2 Juarpammel Diinepa-BenHa 1 4.09
[IpruMmeHeHne TeopeTUKo-
3 MHO>KECTBEHHOTO aIllapara Jyisi pEIIeHUs 1 6.09
3a7a4
Pamumonansabie uncina. OOBIKHOBEHHEIE U
4 JeCATUYHBIE JPOOH, TIPOLIEHTHI, 1 6.09
OecKOHEUYHBIE TIEPUOINYECKHE TPOOH
PammonansHabie uncina. OOBIKHOBEHHEIE U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1 11.09
OecKOHEUYHBIE TIEPUOANYECKHUE JPOOH
6 [Ipumenenue qpobeit 1 MPOLEHTOB JIst 1 11.09
peuieHus: NpUKIAIHbIX 33124 ’
7 [Tpumenenue apobeli U MPOIEHTOB IS 1 13.09
petieHust MPUKIAIHBIX 33124 )
o 100 net co mHA
JleicTBuTeNnbHBIC YKclia. PalimonanbHbIe
8 1 poxneHus 301 13.09
Y UppallMOHAJIbHbIE YnCia o
KocMmonembsauckon
Apudmernyeckue orneparnm ¢
9 pud pan 1 18.09
JNEUCTBUTEILHBIMU YHCIaMU
Moayis 1eficTBUTENBHOTO YHCIa U €ET0
10 E[y bl 1 18.09
CBOMCTBA
11 [TpuGnuxEHHbBIE BHIYMCICHUS, IPaBHIIA 1 20.09




12

13

14

15

OKpYIJIEHUS, IPUKUJIKA U OLIEHKA
pe3yibTaTa BEIYUCICHUN

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBLHBIX YPAaBHEHUH U
HEPABCHCTB

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

OCHOBHBIE METO/IbI PEIICHHS LEIBIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

Bxoanasi KOHTpoJIbHas1 padoTa

20.09

25.09

25.09

27.09

16

17

Bxoanasi koHTpoJIbHAsA paboTa

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTO4YIEeHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

27.09

2.10

18

19

MHOTOYJICHBI C IEeITBIMA
koddunmentamu. Teopema Bueta

Marpuna cucTemsl JIMHENHBIX
ypaBHeHUH. Onpeaenurenb MaTpHUIIbl
2X2, ero reoMeTpUYECKUI CMBICI U
CBOICTBa; BHIYMCIIEHUE €r0 3HAYECHUS

JleHb 3aIIuThI
JKUBOTHBIX

2.10

4.10

20

Onpenenurens MaTpuibl 2X2, ero
reOMEeTPUYECKUI CMBICT U CBOMCTBA;
BBIYUCIICHHE €r0 3HAUYCHUS

4.10

21

22

23

[IpumeHeHne onpenenuTens s
peLIeHUs CUCTEMBI JINHEWHBIX YPAaBHEHUI
Pemenne npukiiagHpIX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI
Peenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

9.10

9.10

11.10

24

KonTpoabHnas padora:

11.10




25

26

"PannoHaJIbHbIe YPABHEHUS U
HepaBeHcTBa. CHcTeMbl yPABHEHUI '

DyHKIHUS, CTIOCOOBI 3a/1aHUs PYHKITUH.
B3aumuo oOpaTHBIC QYHKITUH.
Kommo3zurust ¢hyHKimii

I'paduk GyHkIMU. I1eMEHTapHBIC
npeoOpa3oBanus rpapukoB QyHKIMN

16.10

16.10

27

OO6nacth ornpeaesieHus] © MHOYKECTBO
3HaueHud ¢pyHkuu. Hynu dyHkmm.
[TpomexyTKH 3HaK MOCTOSTHCTBA

18.10

28

Ué&rHple 1 HEUETHBIE (QYHKITHH.
[Tepuoanueckue pynkuuu. [IpomexxyTku
MOHOTOHHOCTH ()YHKIHH

18.10

29

30

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubomnrsiee n HanMeHbIIIee 3HAYCHUE
(GYHKITUN HAa IPOMEKYTKE

JluneliHasi, KBagpaTU4Has U JPOOHO-
JTuHeHas GyHKuun

23.10

23.10

31

DJIEMEHTapHOE UCCIIEJOBAHUE U
MOCTpOoeHNE TPaPUKOB ITUX PYHKITUN

Mex1yHapoaHbIit
JIEHD IITKOIBHBIX
onoInoOTEK

25.10

32

33

DleMEeHTapHOE HCCIIeIOBAaHNE U
HOCTPOCHHE TPaPHUKOB ITUX (PYHKLIUH
Crenensb ¢ 11e7bIM MOKa3aTeneM. bunom
Herorona

25.10

6.11

34

CrerneHn c LETBIM IT0Ka3aTeaeM. buaom
Hrrotona

6.11

35

CrenenHasi GyHKIUS C HATYpATbHBIM U
HeJILIM IToKa3aTesieM. E€ cBolicTBa u

rpadux

JleHb maMsaTi
MOTUOLINX MPU
WCTIOJTHEHU T
CITy’eOHBIX
o0s3aHHOCTEN

8.11




Kontpoasnas padora: "Crenennas

36 . . 8.11
¢pynkuus. E€ ceoiicrBa u rpagpuk"

37 Apudmernaeckuit KOpeHb HaTypajibHOU 13.11
CTENEHU U €ro CBOMCTBA

38 Apudmernueckuit KopeHb HaTypaJIbHON 13.11
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH, 15.11
COJIepKAIINX CTEIICHH U KOPHU

40 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIA, 15.11
COJIepKALUX CTEIIEHH U KOPHU

41 [IpeobpazoBaHust YUCIOBBIX BBIPAKCHHIA, 20.11
COJIepKALUX CTEIIEHH U KOPHU
HppaunonanbHble ypaBHeHUs1. OCHOBHbIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX 20.11
ypaBHEHUU
WppaunonansHble ypaBHeHUs. OCHOBHbIE

43 METO/Ibl PEeIIEHUsI UPPALUOHATIBHBIX 22.11
ypaBHEHUNU
HppaunonanbHble ypaBHeHUs. OCHOBHBIE

44 METO/Ibl PEeIIEHUsI UPPALUOHATIBHBIX 22.11
ypaBHEHUNU

45 PaBHOCHIIBHBIE TTEPEXO/IBI B peieHnH 2711
UpPAMOHATILHBIX YPaBHEHHN

16 PaBHOCUIIBHBIE TTEPEXO/IBI B peieHnu 2711
UpPAIMOHATFHBIX YPaBHEHHI

47 PaBHOCHITBHBIE TTEPEXOIBI B pemieHnu 99.11
UppaLMOHATILHBIX YPAaBHEHUN

48 PaBHOCUIIBHBIE TTEPEXO/IBI B peieHnu 2911
UpPAIMOHATBHBIX YPaBHEHHI
CaotlicTBa U rpauK KOpHsI N-Oi CTENEeHH

49 Kak (yHKIIMHM 0OpaTHOW CTENEHH ¢ 4.12

HaTypaJIbHBIM ITOKa3aTCJICM




50

CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
KakK (DyHKIIMM OOpaTHOM CTEICHHU C
HATypaJbHBIM ITOKa3aTeIIeM

4.12

51

KonTpoubHnas padora: "CsolicTBa u
rpauk KOpHsi N-0il CTeNeHH.
HppaunuonajbHbie ypaBHeHus'"'

6.12

52

CreneHb ¢ parOHAILHBIM TIOKa3aTeIeM
U e€ CBOICTBA
KonTpoJsbHasi pabora 3a 1 mosryroaue

6.12

53

54

Crenens ¢ pallMOHAJIBHBIM MMOKa3aTeIeM
U €€ CBONCTBA

CTeneHb ¢ pallMOHAILHBIM TTOKa3aTeeM
U €€ CBOICTBa

11.12

11.12

55

[TokazarenbHast GyHKIMS, €€ CBOHCTBA U
rpadux

13.12

56

57

Ucnonb3oBanue rpaduka GyHKINN A5
pelIeHNs ypaBHEHUN

Hcnonb3oBanue rpaduka GQyHKIUM 115
peueHus: ypaBHEHU I

13.12

18.12

58

[Tokazarenbubie ypaBHeHUsI. OCHOBHBIE
METO/Ibl PEIICHHS TOKA3aTEeIbHbBIX
YpaBHEHUU

18.12

59

[TokazarenbHbie ypaBHeHUs. OCHOBHBIE
METO/Ibl PEIICHHS TOKA3aTEeNbHbBIX
YpaBHEHUU

20.12

60

61

62

[loka3zarenpHble ypaBHEeHUs. OCHOBHBIE
METO/IbI PEICHUS] IOKA3aTEIbHbIX
YpaBHEHUNU

KonTpoubnas padora:
"Tloka3zarejqbHas QyHKIMS.
IToxa3atenbHble ypaBHeHHs "

Jlorapugm uncna. CoiicTBa jJorapudpma

JleHb npunHsATUs

20.12

25.12

25.12




denepanabHbIX
3akoHOB PD

63 Jlorapudm uucna. CoiicTsa jgorapudma 1 27.12

64 Jlorapudwm yucna. CBoiicTBa norapudma 1 27.12

65 JlecsiTHuHbIC U HATYPAIBHBIE JIOTAPHUPMBI 1 8.01

66 JlecsaTHYHBIC U HATYpAIbHBIC JTOTaPHUPMBbI 1 8.01

67 [IpeoOpa3zoBanue BbIpaKEeHHIH, 1 10.01
CoJIep KaIINX JIOTapu(pMbI

68 [Ipeo6pa3oBanue BbIpakeHUH, 1 10.01
CoJIeprKalIuX JorapudMbl

69 [Ipeo6pa3oBanue BbIpakeHUH, 1 15.01
CoJIeprKalIMX JorapudMbl

70 .HOFEIpI/I(bMI/I‘IeCKaH byHKIUSA, €€ 1 15.01
CBOICTBA U TpaduK

71 .HOFElpI/I(l)MI/I‘IeCKaSI byHKIMSA, €€ 1 1701
CBOWCTBa U rpaduK

79 Hcnons3oBanue l"pafbl/IKa byHKIUM 1715 1 1701
pelIeHHs YpaBHCHUN

73 Hcnonb3zoBanue rpa:bmca byHKIMM 17151 1 2201
pelIeHns ypaBHeHUN
Jlorapudmuueckre ypaBHEHUS.

74 OcHOBHBIE METO/BI PELLICHUS 1 22.01
Jorapu()MUUECKUX YpaBHEHUN
Jlorapudmuueckue ypaBHEHHS.

75 OcHOBHBIE METO/BI PELLIEHUS 1 24.01
Jorapu(MHUUECKUX YpaBHEHUN
Jlorapudmuueckre ypaBHEHUSI.

76 OcHOBHBIE METO/BI PELLIEHUS 1 24.01
Jorapu(MUUECKUX YpaBHEHUN

77 PaBHOCHITBHBIE TIEPEXOIBI B PEIICHUT 1 99.01

norapu(pMHUECKUX YpaBHEHHHA




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

78 o 29.01
JOTapu(PMHUECKUX YPaBHEHUI
KonTpoasHnas padora:

79 "Jlorapupmuyeckasi pyHkums. 31.01
Jlorapudpmunyeckne ypaBHenus'

CuHyc, KOCHHYC, TAHT'€HC M KOTAaHT€HC

80 e e 31.01
YHCIIOBOTO apryMEHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC 502
YKCIIOBOTO apTyMEHTa '

82 APKCHHYC, apKKOCUHYC ¥ apPKTaHT'eHC 502
YHCJIOBOTO apryMeHTa '

83 APKCHHYC, apKKOCUHYC ¥ apKTaHT'e€HC 702
YHCJIOBOTO apryMeHTa '
Tpuronomerpudeckas OKpy>KHOCTb,

84 ompeieJICHUE TPUTOHOMETPUYECKHIX 7.02
(GYHKIMI YHMCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 OIpEAEIIEHUE TPUTOHOMETPUUECKUX 12.02
(GYHKIMI YMCIOBOTO apryMeHTa
OCHOBHBIEC TPUTOHOMETPUIECKHE

86 P P 12.02
bopMmyIbI

HOBHBIC TPUTOHOMETPUYCCKH

87 OCHOBHBIE TPUTOHOMETPUUYECKHE 14.02
(bopMyJIbI
OCHOBHBIE TPUTOHOMETPUYECKHE

88 P P 14.02
bopMyIbI
OCHOBHBIEC TPUTOHOMETPUIECKHE

89 P P 19.02
bopmybl
[IpeobpazoBanue TPUrOHOMETPHUUECKUX

90 PeOOPAsO/ P P 19.02
BBIPKCHU I

91 [TpeoOpa3oBaHuEe TPUTOHOMETPHUECKUX JleHb poHOTO 21.02
BBIpOKECHU I SI3bIKA '

92 [TpeoOpazoBanme TPUTOHOMETPUIECKUX 21.02




BBIPAKECHUI

[IpeobpazoBanne TPUTOHOMETPUUECKUX

93 . 26.02
BBIPOKCHHI

94 Pemenue IU‘pI/IFOHOMeTpI/IquKI/IX 26.02
YpaBHEHHIA

95 Pemenne TpHFOHOMGTpPI‘ICCKHX 28.02
ypaBHEHU

96 Pemienne TPUTOHOMETPHYECKHX 28.02
YpaBHCHHIA
Pemrenre TpUrOHOMETPUYCCKUX

ez YpaBHEHUU 4.03

98 Pewenne TPUrOHOMETPHECKHX 403
ypaBHEHUH
Pemrenne TpUrOHOMETPUYCCKUX

2 YpaBHEHUU 6.03

100 Pemenne TPHIOHOMETPHIECKIX 6.03
YpaBHEHUIA
Kontpoabnas padora:

101 "TpuronoMeTrpryecKue BbIPasKeHUsA U 11.03
TPUTOHOMeTPpHYeCKHe YPaBHeHus "
IToceroBaTeNBHOCTH, CITOCOOBI 3aJaHUS

102 MOCJIeqOBATEIbHOCTEH. MeTon 11.03
MaTeMaTHYECKON WHTYKITUU
MOHOTOHHBIE ¥ OTPaHUYCHHBIC

103 nocJe1oBaTeabHOCTH. MicTopus ananuza 13.03
OECKOHEUYHO MAaJIbIX

104 Apudmerndeckast mporpeccus 13.03

105 I'eomerpuueckas nporpeccust 18.03
Beckoneuno yobIBaromas 10 et co Jlus

106 BOCCOEIUHEHUS 18.03

reoMeTpUYECcKas IPOrpeccust

Kpsima ¢ Poccuent




Cymma 6eckoHeuHO yObIBaroei

107 . 8.04
reOMETPUUECKON MPOTrPECCHH
JIuHEeNHbIN U SKCIOHEHIIUAIbHBIA POCT.

108 8.04
Yucno e. DopMyia CI0KHBIX POLEHTOB

109 JIMHENHBIN U DKCIOHEHUMAIIBHBIN POCT. 10.04
Yucno e. Dopmyria CI0KHBIX IPOIEHTOB
Hcnonp30BaHue IpOrpeccuu s

110 pelIeHUs peallbHbIX 3aJa4 PUKIaJHOTO 10.04
xapakrepa

111 'I'COHTpom,Haﬂ padora: . 15.04

IlocienoBaTEILHOCTH H IPOTPECCHH

112 HenpepriBHble GYHKIIUU U UX CBOWCTBA 15.04

113 Touka paspbisa. AcuMIITOTHI TPadUKOB 17.04
GyHKIHHA

BOWCTBA (DYHKIMI HEMPEPHIBHBIX HA

s © $ynicuuit enpep 17.04
OTpe3Ke

115 CaoiicTBa (GyHKIIMI HETIPEPHIBHBIX Ha BcemupHblii 1eHb 2204
OTpE3Ke 3emun

116 Metoa MHTEPBAJIOB IS pELLICHUS 29 04
HEPaBEHCTB

117 Metoa HHTEPBAJIOB JIS pEIICHUS 24.04
HEPaBEHCTB

118 Metoa HHTEPBAJIOB JIS pEIICHUS 24.04
HEPaBEHCTB
[IpumeHeHne CBOMCTB HEMPEPBIBHBIX

119 PHMCHEHHIE CBOUCTB HENPEP 29.04
byHKIUH 115 pereHust 3a1a4

120 HpI/IMeHVeHI/Ie CBOMCTB HENPEPBIBHBIX 29 04
GYHKIUH 1715 peleHust 3a1a4

121 [TepBast 1 BTOpast MpOU3BOIHBIC (PYHKIIUU 6.05

192 Ornpenenenne, rTeOMETPUUECKUM CMBICTT 6.05

MPOU3BOAHOM




Onpenenenue, GU3NUECKUN CMBICIT

123 . 1 8.05
IPOM3BOIHOM

124 YpaBHEHHE KacaTeIIbHOU K TpauKy 1 8.05
byHKIIUU

195 YpaBHeHHE KacaTebHOU K TpauKy 1 13.05
byHKIHMHA

126 [Ipou3BoHbIE AIIEMEHTAPHBIX (QYHKIIUN 1 13.05

127 [TpousBoaHBIE AJI€MEHTAPHBIX (PYHKINN 1 15.05

128 [Tpou3BoHAs CyMMBI, MPOU3BENCHNS, 1 15.05
YaCTHOTO Y KOMITO3UIINH ()yHKITHIA

129 [Tpou3BoHAs CyMMBI, MpOU3BEACHNS, 1 20.05
YaCTHOTO Y KOMITO3UIINH ()yHKITHIA

130 [IpousBoaHast CyMMBI, MPOH3BE/ICHHS, 1 20.05
YaCTHOTO U KOMITO3UIIMH ()yHKIIHIA

131 'I'COHTpom,Haﬂ [3'360Ta: 1 1 2205

IIpousBoanasn

132 [ToBTOpeHue, o606meHI/vIe," ) 1 2205
cucTeMaTHu3anus 3HaHui: "YpaBHeHus

133 [ToBTOpEHwme, O606I.L[€HI:IG," . 1 27 05
cucTeMaTH3anus 3HaHui: "D yHKIH

134 HNrorosasi KOHTpOJIbHAs1 padoTa 1 1 23.05

135 HroroBasi koHTpoIbHasi padoTa 1 1 23.05

136 [ToBTOpeHwme, O606IJ.IGHI§C, 1 2705
cUCTEeMaTH3aIHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne Npon3BOJHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

[TpuMeHeHne IPOU3BOTHOMN K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
UCCleIOBaHUIO (PyHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
uccaeaoBaHuio pyHKIUH Ha
MOHOTOHHOCTb U SKCTPEMYMBI
Haxosxnenne HanOobIIEro u

HAaUMEHBIIETO 3HAUYEHUS HENPEPBIBHON
(GyHKIIUM Ha OTpe3Ke

Haxoxnenue HanboibIero u
HAMMEHBIIIETO 3HAYEHUS HENPEPBIBHOU




(GbyHKIMU Ha OTpe3Ke

10

11

Haxoxnenune HanOopIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GbyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GhyHKIMHM Ha OTpE3Ke

Haxoxnenue HaubobIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
GyHKIIUM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
GyHKIIUM Ha OTpe3Ke

13

14

15

16

[Ipumenenne nporu3BOIHOMN ISt
HaXO/ICHUS HAWTYYIIIErO PEIICHUS B
MIPUKJIATHBIX 3a/1a4ax

[Ipumenenne npou3BOIHOM IS
HAXO0XJIEHUS HAaUJTy4Ilero pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITn
rpaduKom

[Ipumenenre npou3BOIHOM JUIs
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITU
rpaduKom

17

Komnozunus ¢pyHkuit




18

Komnozunus GyHkuunit

19 Kommnosumus hyHkmmi

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

91 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (QYHKITUH.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie 3eMEHTapHBIX QYHKIUH.
[IpaBuia HaX0XXIEHHUS EPBOOOPA3HBIX

26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI
MHTErpana

97 Brruucnenue onpenenéHHoro HHTerpana
o Gopmyine Horotona-JleliOnuna

28 Brruncnenue onpenea€HHOro nHTerpaia
o gopmyne HoroTona-JleiiOnuna

29 [IpumeHneHue nHTerpana i HaX0XKACHUS
TUIOIIAIeH TIOCKUX QUTyp

30 [IpumeHneHue nuHTerpaia AJjig HaX0XKACHUS
00BEMOB r€OMETPUUECKHX Tell

31 [Tpumeps! pemeHunit quddepeHraIbLHbIX
yYpaBHEHUU

39 [Ipumeps! pemienuit AudpepeHnnanbHbIX

YpaBHEHUU




33

MaremaTruueckoe MOAECIUPOBAHUE
peabHBIX MPOIECCOB C TOMOIIBIO
mudpepeHIMaTbHBIX YPAaBHCHUM

34

35

36

Konrponsnas padora: "[leppooOpaznas u
uHTerpan”

Tpuronomerpuueckue GyHKIHH, HX
CBOIiCTBa U rpaduku

Tpuronomerpuyeckue GyHKIIH, UX
CBOICTBA U TpaduKu

37

38

39

Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GyHKIHH, HX
CBOICTBa U rpaduKu
Tpuronomerpuveckne GyHKINHU, UX
CBOWCTBA U TpapuKu

40

41

42

43

OT60p KOpHEHN TPUTOHOMETPUUECKUX
YPaBHEHUH € TOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPHUECKHUX
YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44

Pemenue TpuroHoMeTpuuecKux




HEPABEHCTB

Pemenne TPUT'OHOMETPHUYCCKUX

45
HEPaBEHCTB

46 Pemenue TpuroHoMeTpruuecKux
HEPaBEHCTB

47 Perienue TpUroHOMETpHUECKUX
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPHUECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PETICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PETICHUS
Jorapu(MUIECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEeILICHUS

UppalMOHANIbHBIX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUS

>8 UppaloOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppanroOHaTbHBIX HEPABEHCTB
60 OCHOBHBIE METO/bI PELLICHUS
UppalMOHAIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
UppaloOHAIBbHBIX YPaBHEHHH
62 I'padrueckue METObI pELICHUS
UppaIMOHAIEHBIX YPaBHEHHH
63 I'paduueckue MeTo bl peLIeHus
[0Ka3aTeIbHbIX YPaBHEHUN
64 I'paduueckue METOIbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue METOIBI pELICHUS
Jorapu(PMUUECKUX YpaBHEHUN
66 I'paduueckue MeTO bl peLeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue METOIBI pELICHNUS
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
YpaBHEHUI
I'paduueckue MeTOIbI peLICHUs
69 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHUH
70 I'paduueckue MeTOIbI peLIeHUs

MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX




HEPABEHCTB

71

72

73

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

Kontponbnas padota: "UpparnmonaibHbie,
MOKa3aTeabHbIE U JIoTapupMUuecKue
HepaBeHCTBA"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

74

KommiekcHbie uncna. Anredpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMILIEKCHOTO YKCIIa

75

76

Apudmerndeckue onepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU
Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCJIaMU

77

N3o0paxkeHne KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOM TNIOCKOCTH

78

79

N3o0paxkeHne KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

80

®opmyia Myaspa. Kopuu N-oii ctenenun
13 KOMITJIEKCHOTO YHUCIIa

81

[TpuMeHeHHe KOMIUIEKCHBIX YMCEeNT TS
peIHeHI/ISI (bl/ISI/I‘IeCKI/IX nu FeOMeTpI/I'—IeCKI/IX
3a1a4




Konrtponsnas padora: "KomruiekcHbie

82 \
qucna

83 HarypanbHble 1 1esbie yncia

84 HarypanbHble u 11epie yucia

85 [IpumeHeHne NpU3HAKOB AETUMOCTU
LIEJIbIX YUCENl

86 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEeJbIX YUCell

87 [IpumeHeHne NpU3HAKOB AETUMOCTU
nenbix uncen: HOJ u HOK

88 [IpumeHeHne NpU3HAKOB AETUMOCTU
uensix yucesnr: HOJl u HOK

89 [IpumeHeHne MpU3HAKOB AETUMOCTH
LIEJIBIX YUCEII: OCTATKH 110 MOJYJIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTH
LIEJIBIX YUCEII: OCTATKH 110 MOJYJIO
[IpumeHeHne NpU3HAKOB AETUMOCTH

91 LEeNbIX Yhcell: anroput™ EBkimnaa mis
pelIeHus 3a/1a4 B LEJIbIX YHCIaxX

92 KontponbHas pabota: "Teopus memnbix
gucen"
Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEICTBUS
Cucrema v COBOKYITHOCTh YPaBHEHH.

94 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIEICTBUSA

95 OCHOBHBIE METO/IbI PEUICHUS CUCTEM U




COBOKYITHOCTEW pallMOHAIbHBIX YPaBHEHUIN

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
96 COBOKYITHOCTEH MPPaLMOHATBHBIX
YpaBHEHUU

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
97 COBOKYIHOCTEH MOKa3aTeIbHBIX
YpaBHEHUI

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHUH

OCHOBHBIC METO/Ibl PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
YpaBHEHUI

IIpuMeHeHNEe CUCTEM K PELICHUIO
MaTeMaTHUYECKUX 3a7ad U 3a7ad u3

101 pa3auyYHbIX 00JacTel HayKH U peaslbHOM
KU3HU, UHTEPIPETaLUs OJyUYEeHHBIX
pe3yIbTaTOB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/1a4 U 337134 U3

102 pa3aMyYHbIX 00JacTel HayKH U peaslbHOM
KU3HU, UHTEPIPETANNS TTOTYICHHBIX
pe3yIbTaToB

HpI/IMCHCHI/IC HCEPAaBCHCTB K PCIICHUIO
MAaTCMaTHYCCKUX 3aJa4 M 3aJa4 U3

103




pa3nUYHBIX 001aCTeH HAYKH U PeabHOM
YKU3HU, MTHTEPIPETALUs [0JTyYEHHBIX
pe3yJIbTaToB

KonTponbnas pabora: "CucreMsl
palluOHAJIBHBIX, UPpPALUMOHATIBbHBIX

104
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUN"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA €
napameTpamu

107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMu

108 WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpaMu

109 HppanmoHanbHbIe CUCTEMBI C
napameTpamu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazareabHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C apaMeTpamMu

113 Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuueckre ypaBHEHUS C
napameTpamu

115 TpuronomeTrpruyeckue HepaBeHCTBA C
napameTpamu

116 TpuroHomeTpru4YeCKuE CUCTEMBI C

napameTpamu




[TocTtpoeHue u uccnenoBaHue
117 MaTEeMaTHYECKUX MOJIENIeH peabHbIX
CUTYallMi C MOMOIIbIO YPAaBHEHUH C

napameTpamu

[ToctpoeHue u uccnenoBaHue
118 MaTEMATHYCCKHUX MOHeHeﬁ PCAJIBbHBIX
CUTYallUi C IOMOIIBIO CUCTEM YPABHEHUIA

C mapameTpaMu

[TocTpoeHue u uccnenoBaHue
119 MaTeMaTHUYECKUX MOJIENIEN peabHbIX
CUTyalUi C IOMOLIBIO CUCTEM YPABHEHUM

C mapameTpaMu

KonTponbnas padora: "3anauu c

120 "
napameTpamu

[ToBTOpenue, 060061IeHNE,

121
cUCTeMaTu3auus 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEeHNE,
cUCTeMaTu3auus 3HaHui: "YpaBHeHns"

[ToBTOpenue, o6o0IIEHNE,
123 CUCTEMaTHU3aIls 3HaHW: Y paBHEHUS.
Cucremsl ypaBHeHU"

[ToBTOpenue, 06001IeHNE,

124
cucremaru3anus 3HaHuii: "Hepasencraa"

[ToBTOpenue, 06001IeHNE,

125
cucremarusanus 3HaHui: "Hepasencraa"

126 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3anus 3Hanuii: "HepaBencrra"

127 [ToBTOpeHue, 06001IEHNE,




cucreMmarusauus 3Hauui: "lIponsBogHas u
e€ mpuMeHeHue"

[ToBTOpeHue, 06001IEHNE,

128 cucreMmarusauus 3Hanui: "lIponsBogHas u 1
e€ npumeHeHue"
[ToBTOpeHue, o600IIEeHNE,

129 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpEeHME, 0000IIEHNE,

130 cucTeMaTu3alus 3Hanui: "MHTerpa u ero 1
npuMeHeHue"

131 [ToBTOpeHme, 06001IEHNE, 1
cucreMaTtu3anus 3HaHui: "Oynkuun"

132 [ToBTOpeHme, 06001IEeHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkuun"

133 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "Oynkuun"

134 WroroBas koHTpoJsibHas paboTa 1 1

135 HToroBast KOHTpOJIbHASA paboTa

136 [ToBTOpeHwue, 0606meHI:Ie, 1
cUcTeMaTu3alys 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
1. Anumos HI.A., Konsarun F0.M., TkaueBa M.B., [llabynun M.U. u np.

Maremaruka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHau3a, TEOMETPHSI.

2. Anre0Opa u Havasla MaTeMaTU4Yeckoro aHainu3a. YuyeOnuk. 10-11 kmacchl.
ba3oBrlii 1 yriyoneHHsiil ypoBau / — M.: [Ipoceemenue, 2018. 2. [IlabyHnun
M.U., Tkauera M.B.,®¢noposa H.E. u ap.

3. . AnreOpa 1 Hayana MaTeMaTHYECKOro aHaiu3a. YueOHuk. 10 kiacchl.
ba3oBblii 1 yriry0sieHHbI ypoBHU / — M.: MHemo3uHa , 2021

4. Anre0Opa u Havyajla MAaTEMaTUYECKOTO aHaau3a. JMgaKkTnuecKkue MaTepuaibl.
10 xmacc. YriayOJI¢HHBIH YPOBEHb.

5. TkauéBa M.B., ®¢noposa H.E. Anrebpa u Hauasia MaTeMaTUYECKOTO aHAIN3A.
Temarnueckue Tectol. 10 kmacc. ba3oBswiil v yriayOa¢HHBINA YPOBEHb.

5. ®¢nopora H.E., Tkaueésa M.B., Anrebpa u Havyasia MaTeMaTUYECKOTO aHAIN3A.
Mertonnueckue pekomenganuu. 10 kmacc.

6. [lla6ynun M.U., Tkauesa M.B.,®¢noposa H.E. u np. Anrebpa u Hauana
MaTeMaTH4ecKoro ananusa. lunaktuueckne marepuansl. 11 kmacc.
VYriyOneHHBIA yPOBEHbD.

7. TkauéBa M.B., AnreOpa u Hadasa MaTeMaTHIECKOTO aHaIu3a. TemMaTHaecKkue
tecThl. 10 ki1acc. ba3oBblit 1 yriyOaeHHBINH YPOBEHbD.

8. ®enoposa H.E., Tkauera M.B., AnreOpa u Hauana MaTeMaTUYECKOTO aHAIM3a.

Metonnueckue pekomenganuu. 11 kmacc.



OBA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI U151 YYEHUKA

1. Amenko U.B., llectakoB C.A. i cnam EI'D! Kypc camonoarotroBku.
Texnonorus pemienus 3aganuil. Y4yeOHnoe nocodue aist o01eo0pa3oBaTeaIbHbIX
opranuzanuii. [TpodunsHbINA ypoBEHB.

2. JIsicenxo @.® EI'D -2023. Marematuka npo@uiibHblii ypoBeHb. COOPHUK .
3. Slmenko U.B. EI'D -2023. Maremartuka npoduibHblil ypoBeHb. COOPHUK .
4. JIsicerko @.®. EI'D -2024. Marematuka. Tematnueckuit Tpeaunr 10-11

KJ1accC.






		2024-11-25T16:30:29+0500
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ БЮДЖЕТНОЕ УЧРЕЖДЕНИЕ "НОВОАЛЕКСАНДРОВСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА" БУЗУЛУКСКОГО РАЙОНА ОРЕНБУРГСКОЙ ОБЛАСТИ




