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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas mporpamma y4ueOHOTO Kypca «Anredpa ¥ Hayaia MaTEeMaTHUYECKOTO
aHanuza» 0a30Boro ypoBHs mjisi oOydatomuxca 10 —11 kiaccoB pa3paborana Ha
ocHoBe DeIepaibHOTO TOCYIAPCTBEHHOIO0 00pa30BaTENLHOTO CTAHAApTa CPETHETO
oOmero oOpa3oBaHHs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TPeOOBAHMIA,
MPEABSBISIEMBIX K MaTEMAaTHUYECKOMY OOpa30BaHUIO, W TPAAUIMN POCCHUCKOTO
oOpazoBanusi. Peamusanust mporpaMMbl 00ecleYMBAaeT OBJIAJCHHE KIIOYEBBIMU
KOMITETEHIIUSMH, COCTABJISIIOIIMMU OCHOBY JUJIS CAMOPA3BUTHUSI M HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M IMO3HABATEIHHOIO
Pa3BUTHUS JTUYHOCTU O0YUYaIOIIUXCSL.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayanma MareMaTHUYECKOTO aHAIU3a» SBISIETCS OJHUM U3
HanOoJiee 3HAYUMBIX B TPOrpamMMe CTapIei MIKOJIbI, TOCKOIBbKY, C OJTHOW CTOPOHBI,
OH o0ecreunBaeT WHCTPYMEHTANbHYIO 0a3zy Uisl M3Y4YeHHsS] BCEX ECTECTBEHHO-
HayYHBIX KYypCOB, a C JAPYTOM CTOPOHBI, OPMUPYET JIOTHUECKOE W aOCTPAKTHOE
MBIIIJIEHUE Yy4Yalluxcsi Ha YpPOBHE, HEOOXOJUMOM JJii OCBOCHHS KYypCOB
uH(OPMATHKH, OOIIIECTBO3HAHHS, UCTOPUH, CIIOBECHOCTH. B paMkax TaHHOTO Kypca
y4YaImuecss OBJIIAJCBAIOT YHUBEPCATBHBIM SI3bIKOM COBPEMEHHOW HAYyKH, KOTOpas
dbopMyIUpyET CBOU JIOCTUKEHHUS B MaTeMaTU4ecKoi (opme.

Kypc anrebpbl u Hayanm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY IS
YCHEIIHOTO OBJAJACHUS 3aKOHAMH (U3UKH, XUMHH, OWOJIOTHUH, TTOHUMAHHUS
OCHOBHBIX TEHJCHIIMH OSKOHOMUKM ¥ OOINECTBEHHOW JKU3HU, TO3BOJISET
OPHEHTHUPOBATLCS B COBPEMEHHBIX MHU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO WCTOJB30BaTh MX B TOBCEIHEBHOW JKM3HU. B TOXe Bpems OBIaJcCHHE
a0CTpaKTHBIMM M JIOTHYECKH CTPOTUMH MATEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BUBAaET yMEHWE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKJICHHUSI, UCTIOJIB30BaTh 0000IEHNe W KOHKPETHU3aInio, abcTparupoBanue u
aHaJjoruio, (OPMHUPYET KPEaTUBHOE M KPUTHYECKOE MBIIIIeHHE. B X01¢e n3yueHus
anreOppl M HayaJl MaTeMaTHYeCKOro aHaju3a B CTapiiedl IIKoJe ydJaliuecs
MOJIy4atOT HOBBIA OMNBIT PEHICHHWS MNPUKIAAHBIX 3aJa4, CaMOCTOSTEIHHOTO
MOCTPOEHUSI MAaTEeMaTHYECKUX MOJIENIeH pealbHBIX CUTYyalluidl W HUHTEPIpPETAINH
MOJIYYCHHBIX ~ PCIICHWH, 3HAKOMATCA C  TIPUMEpaMH  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B TPUPOJE, HAYKE M B MCKYCCTBE, C BBIJAIOIIUMHUCS
MaTEMaTHICCKUMH OTKPBITHSIMHU U UX aBTOPaMH.

Kypc ob6mamaer 3HaYuTENHHBIM BOCHUTATEIHHBIM TMOTEHITMAIOM, KOTOPBIHA
peanu3yeTcs Kak uyepe3 y4deOHBIM Marepuai, CIocoOCTBYIOMUNA (HOPMUPOBAHHIO
HAyYHOT'O MHUPOBO33PEHUS, TaK U Yepe3 crelupuKy yueOHOM! AesITeIbHOCTH,



TpeOyroreit CaMOCTOSTEJIBHOCTH, AKKYpPaTHOCTH, MPOJOKUTEIIHON
KOHICHTPAIIMA BHUMAaHUS U OTBETCTBEHHOCTH 3a MTOJYYE€HHBIN PE3YJIbTaT.

B ocHoBe MeToMKK 00yUYeHHUs alredpe 1 HavajlaM MaTeMaTUYECKOTo aHaIn3a
JICKUT N€ATEIbHOCTHBIA MPUHIUIT 00yUEeHHUS.

CtpykTypa Kypca «Anredpa v Havyajla MaTeMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIIHNE COAECPKATEIbHO-METOANYECKUE JUHUM: «UYUHWClIa W BBIYHUCICHUN,
«DyHKIMYU U Tpadukm», «YpaBHEHUS U HEPABEHCTBa», «Hayana MareMaTnaeckoro
aHanu3a», « MHOKeCTBa U JOTHKa». Bce OCHOBHBIE COIEPKATEIbHO-METOINYECKUE
JUHUU M3Yy4YalOTCs HAa MPOTSHKEHMM JBYX JIET OOydeHus B CTaplled IIKoJe,
€CTECTBEHHO JOMOJIHSASA APYr APYra U MOCTEIIEHHO HACBIIASICh HOBBIMUA TEMaMHU U
pazaenamu. JlaHHBIN Kypce SBISETCS HHTETPATUBHBIM, IOCKOJIBKY 00bEIMHSIET B ce0e
COJIep>KaHNE HECKOJbKMX MaTEeMaTUUECKUX JUCIUIUIMH: anredpa, TPUrOHOMETpUsI,
MaTeMaTU4YEeCKUN aHaJIn3, Teopus MHOXeCTB U Ap. [lo mMepe Toro kak ywamuecs
OBJIAJIEBAIOT BCE OoJsiee IMIMPOKUM MATEMAaTUYECKUM ammapaTtoM, Yy HHUX
nocjaeAoBaTeabHO  (OPMUPYETCS U COBEPILICHCTBYETCS  YMEHHE  CTPOUTH
MAaTEMATUYECKYIO0 MOJEb PEATLHOM CUTyalluH, IPUMEHATh 3HAHUS, IOJYYEHHbBIC B
Kypce «Anredpa ¥ Hayaja MaTEMAaTHYECKOTO aHaIW3a», IS PEIICHUS
CaMOCTOSITENIbHO  C(HOPMYJTUPOBAHHOM  MaTeMaTHYECKOM 3alayu, a 3aTeMm
UHTEPIPETUPOBATH NIOJTYUYECHHBIN PE3YJIbTAT.

ConepxkarenpHO-MeTOAMYECKAasE JUHUS «YHHClIa W BBIYMCICHHS» 3aBEpIIACT
dbopMupoBaHrUE HABBIKOB MCIOJIb30BAHUS JIEUCTBUTEIBHBIX UHCEI, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM mmikoje. B crapmieil mikosne ocoboe BHUMAaHHE YAETIACTCS
(GOpMHPOBAHMIO TPOYHBIX BBIYHCIUTEIBHBIX HAaBBIKOB, BKJIIOYAIOIIUX B ce0s
UCIIOJIb30BAaHUE PA3NIMYHBIX (OpM 3amucu  JCHCTBUTEIBHOTO YHWCIA, YMEHHE
pallMOHAJIBHO BBIMOJIHATh JIEUCTBUSL C HHUMH, J€JIaTh NPUKHUAKY, OICHHUBATH
pesyabTar. OOydyarolmuecs IMOAyYaroT HAaBBIKA NPUOTUKEHHBIX BBIYUCICHUN,
BBITIOJTHEHUST JCHCTBMM ¢ 4YHCIIaMH, 3allMCaHHBIMM B CTaHJIApTHOH ¢opme,
HCTOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKECHUM.

JIuanst «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCS Ha MPOTSHKEHUH BCETO
oOydyeHHsI B CTapiied IIKOJEe, MOCKOJIbKY B KaXJOM paszjeie MporpaMMbI
IPEeIyCMOTPEHO pPEIIeHHE COOTBETCTBYIOLIMX 3a1ady. OOywaromuecs OBIaJeBaOT
Pa3IMYHBIMH METONAMH PEIICHUs LENbIX, PalMOHAIBHBIX, WPPAUUOHAIbHBIX,
MOKa3aTeNbHBIX, JIOTAPU(PMHUUECKMX W  TPUTOHOMETPUUECKHX  ypaBHEHUH,
HEPABEHCTB U UX CUCTEM. [loydyeHHbIE YMEHUS UCTIOB3YIOTCS IIPU UCCIIEA0BAHUUN
GyHKIUI C MOMOIIBIO MPOW3BOAHOM, pPEIIeHWH TPUKIAIHBIX 3a7ad U 3a7a4 Ha
HaxXOXJEHWE HaWOOJBIINX W HAUMEHBINMUX 3HaYeHWd QyHkuu. JlaHHas
comepkaTeNbHas JIMHUSA BKJIIOYaeT B ce0s Takke (POpMHUPOBAHUE YMEHHM
BBITIOJIHATH Pacu€Thl 1Mo (opmynaMm, mpeoOpa3oBaHUS IEIbIX, PAlMOHATBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUN, & TAKKE BBIPAKECHUM,



coJlepKaluX cTeneHu W Jjorapudmel. brarogaps u3ydeHHIo anreOpandeckoro
MaTepuasa MPOUCXOIUT NajbHeHIIee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIICHHS yYaIuxcsi, GOpMUPYIOTCS HaBBIKU IEAYKTUBHBIX PACCyKICHUH, paOOThI
C CUMBOJIbHBIMU (pOpMaMu, MPECTABICHUSI 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B
BUJIC PABEHCTB U HEpaBeHCTB. AureOpa mpenyaraet 3QPeKTUBHbIE UHCTPYMEHTHI
JUISL  PELICHHUs TNPAKTUYECKUX U €CTECTBEHHO-HAy4HBIX 3a/ad, HaIJISIIHO
JEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKa HAyKHU.

ConepxarenpHo-MeToauYecKass JUHUS «DyHKIUM U TrpaduKu» TECHO
neperieTaeTcs ¢ APYyruMu JUHUSIMU Kypca, MOCKOJbKY B KAKOM-TO CMBICIIE 3aaET
[IOCJIEOBATENBHOCTh U3yUEHUs MaTepraia. M3yuenue cTeneHHou, moka3aTenbHOMU,
Jorapu(p)MUUECKO UM TPUTOHOMETPUYECKUX (PYHKIUH, UX CBOWCTB M Tpa(UKOB,
UCIIOJIb30BaHUE (PYHKUUU Ui pelIeHUs 3a1ad U3 JPYruX y4eOHBIX MNPEIMETOB U
peanbHOM XW3HHM TECHO CBS3aHO KAaK C MAaTEMaTUYECKUM aHaJIM30M, TaK U C
pelIeHneM ypaBHEHUM U HepaBeHCTB. [Ipu aTom Oosibllioe BHUMAHUE YAEISETCS
(OpMHpPOBaHNIO YMEHHSI BhIpaxaTh (hOpMyJaMU 3aBUCUMOCTH MEXIY Pa3InuHbIMU
BEJIMYMHAMU, UCCIIEA0BATh MOTYYEHHbIE (DYHKIIMH, CTPOUTH UX rpaduku. Marepuan
OTOM COAEPKATEIBHOM JIMHUM HALEJEH Ha pa3BUTHE YMEHUHW W HAaBBIKOB,
MO3BOJISAIOIIMX BbIPAKaTh 3aBUCHUMOCTH MEXAY BEIMUMHAMU B pa3InyHON (opMe:
aHAIUTHYECKOM, Trpaduyeckoil u cioBecHoW. Ero wusydeHume cmocoOCTByeT
Pa3BUTUIO QJITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTHM K OO0OOIEHUI0 U
KOHKPETHU3aIluH, UCTI0JIb30BAHUIO aHATIOTUH.

ConepxarenpHass JuHMS «Hayana MareMaTnyeckoro aHaau3a» I03BOJIAET
CYILLIECTBEHHO PAaCIIMPUTH KPYr KaK MaTEMaTUYECKUX, TaK M MPUKIAIHBIX 3a]ad,
JOCTYMHBIX 00YYaIOUIMMCS, Y KOTOPBIX MOSBISETCS BO3MOKHOCTh MCCIIEIOBATh U
CTpOUTh rpaduku PyHKIUHI, ONIPENesATh UX HAUOOJbIINE U HAMMEHBIINE 3HAUCHHUS,
BBIUMCIIATH IJIOMAaM (Uryp u OoOBEMBI Tell, HAXOJUTh CKOPOCTU U YCKOPEHHS
npoueccoB. JlaHHasg colep)kaTesibHasl JIMHHUS OTKPBIBAET HOBBIE BO3MOXHOCTH
IIOCTPOEHUSI MAaTeMAaTHYECKUX MOJEJIEH pealbHbIX CUTyalluil, HaXOXICHUS
HAWJIY4IIero peuieHusl B MPUKIAIHBIX, B TOM YHCIE COLMAIbHO-3KOHOMUYECKHUX,
3ajadyax. 3HAKOMCTBO C OCHOBAaMHU MaTeMaTHYE€CKOTO aHalu3a CIOCOOCTBYET
pPa3BUTHUIO a0CTPAKTHOTO, (POPMAIBHO-IOTMYECKOTO0 U KPEATUBHOTO MBIIIJICHUS,
(opMUPOBaHNIO YMEHUI pacro3HaBaTh MPOSBICHHUS 3aKOHOB MaTEeMAaTUKH B HayKe,
TEXHUKe W HCKyccTBe. OOydaromuecs Y3HAIOT O BBIJAIONIMXCSA Ppe3yibTaTax,
MOJIYYEHHBIX B XOJIE€ pa3BUTUS MATEMATUKHU KaK HAYKH, U UX aBTOpPaX.

ConepxarenbHO-MeTOAuYeCKas JTMHUS «MHOXECTBA U JIOTUKa» B OCHOBHOM
MOCBAILEHA  JJIEMEHTAaM  TEOPUM  MHOXKECTB.  T€0pETHKO-MHOYKECTBEHHBIE
MPEACTABICHHS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTWKH W MNpeIIararoT
HaubOoJee YHUBEPCAIbHBIN S3bIK, OOBEAMHSIONINI BCE Pa3leibl MATEMAaTUKU U €€
PUJIOKEHUH, OHU CBA3BIBAIOT Pa3HbIe MaTEMAaTUUYECKUE JUCIIUIUIMHBI B €JUHOE



nenoe. [loaToMy BaKHO JaTh BO3MOYKHOCThH IIKOJIBHHKY NMOHHMATh TEOPETHUKO-
MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MaTeMaTUKH W HCIOJIb30BaTh €ro Jyis
BBIPAXKEHUSI CBOMX MBICIICH.

B kxypce «Anrebpa u Havajlla MaTeMaTHYECKOTO aHaIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI ~ MAaTEMaTUYECKOTO  MOJEIMPOBAHUS, KOTOPbIE€  MPU3BAHbI
chopMHUPOBATh HABBIKH MOCTPOCHUS MOJIENEH peaabHbIX CUTYyallUid, UCCIEA0BAHUS
TUX MOJIEJIe ¢ MOMOIIBIO ammapaTa anreOpbl U MaTeMaTUYecKOro aHajau3a |
UHTEPIPETALUU MTOJTYYEHHBIX PE3YJIbTATOB. Takue 3aaHusl BIJICTEHBI B KaXAbINA U3
pa3iesIoB MPOTPaMMBI, MOCKOJIBKY BECh MaTepHall Kypca IUPOKO UCIIONIb3YETCs s
pelleHnsT TPUKIAIHbIX 3adad. lIpu pemeHur pealbHBbIX IMPAKTUYECKUX 3aj]1ay
yyaluecs pa3BUBAIOT HAOIIOJATENbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCs, MCIOJIb30BaTh aHAJIOTHI0, 0000HIaTh M KOHKPETU3UPOBATH
npobiemy. JlearenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATIHBIX
3a/lady OpraHU3yeTCsl B IMPOIlECCe M3YyUEHUs BCEX TeM Kypca «Aurebdpa v Hayaia
MaTEeMaTUYECKOrO aHaJInu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM 1aHe Ha M3y4eHHe Kypca anreOpsl M Hayal MaTeMaTHYeCKOro aHalu3a
Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B HEJIETIO B
11 knacce, Bcero 3a iBa roga ooyuyenus - 170 gacos.



COILEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia ¥ BIYMCICHUSA

Panmonaneupie unciaa. OOBIKHOBEHHBIE W JECATHYHBIE APOOHM, MPOIEHTHI,
OECKOHEYHbIE  Mepuoauyeckue  JpoOu.  Apudmernueckue  oOmnepanud ¢
palMoOHAIBHBIMUA YUCIIaMH, TTPEOOPA30BaHUS YUCIIOBBIX BhIpaxkeHUH. [IprumeHeHue
ApoOeil ¥ MPOLIEHTOB JUIsl PEIICHUs] MPUKIAAHBIX 3aa4 U3 Pa3IMYHBIX OTpacieil
3HAHUU U PEATbHOM KU3HH.

JlelicTBUTENbHBIE 4YHWCIIA. PanvoHanbHblE W UPPAUMOHAIBHBIE YHUCIIA.
ApudmeTrrueckue omnepanuuu ¢ JAEHCTBUTENbHBIMU unciaamu. [lpubnmxénnbie
BBIUNCIICHUS, IIPABUJIA OKPYIJIEHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BIYUCIICHUN.

Creniens ¢ L[EJIBIM TT0KAa3aTeIIeM. CranpaptHas  Qopma  3amnucu
NEeUCTBUTENBHOTO uyucha. Mcnonb3oBanwe mnoaxosuied  (GopMbl  3amucu
JNEUCTBUTENBHBIX YHUCEN I PELICHUS MNPAKTUYECKUX 3a7a4 U IPEICTaBICHUS
JAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypajdbHOM  crtenenHu. JleicTBus ¢
apu(pMETUYECKUMH KOPHSIMH HAaTypaJIbHON CTENIEHHU.

CuHyC, KOCHHYC M TaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
APKTAHI€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeobpazoBaHuie TPUTOHOMETPUUECKUX BHIPAKECHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHUE, KOpEHb YpaBHEHMs. HepaBeHCTBO, pelieHrne HepaBeHCcTBa. MeTon
UHTEPBAJIOB.

Pemenue uensix 1 1poOHO-pALIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUNM U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPABHEHUM.

IIprMeHenne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a/1a4 U
3a]1a4 U3 pa3IM4HbIX 00JaCTe HayKU U peanbHOMN KU3HHU.

DYyHKIUHN U TPAPUKHU

OyHk1us, cnocoObl 3aaanus GpyHkuuu. I'paduk dpynkuun. Bzanmuo odpaTHbie
byHKIINN.

OO6nacTh omnpeneneHus: © MHOXKECTBO 3HadeHH Qynkumu. Hynmu ¢yHkimm.
[TpoMexxyTku 3HaKOMIOCTOSTHCTBA. YETHBIC 1 HEUETHBIE (PYHKIIUH.

CrenenHast QyHKIUSI C HATYpaJIbHBIM U 1I€JIbIM ToKa3zareneM. E€ cBolicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENEHHU.



Tpuronomerpudeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(YHKIIMI YUCIIOBOTO apryMEHTa.

Hauana MaTeMaTH4eCKOr0 aHAJIU3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a7aHus MOCJEN0BATENBHOCTEN.
MOHOTOHHBIE MOCIIEIOBATEIIBHOCTH.

ApudmMernueckas U reoMeTpudecKas mporpeccuu. beckoHeuHo yObIBaromIas
reoMerpuueckas mporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpUdecKon
nporpeccun. @opMmysna CIO0XKHBIX HPOLEHTOB. M CMoOnp30BaHME MNPOrPECCUU IS
pELIEHUs pealIbHbIX 3a]1a4d MPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

MHokecTBO, omepauuu Haja MHOXecTBamu. Jluarpammbl Ounepa—BenHa.
[IprumeHeHnEe TEOPETUKO-MHOKECTBEHHOTO ammnapara sl ONUCAHUS PEaJIbHBIX
IIPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 3a]1a4 U3 IPYTUX YUYEOHBIX IPEIMETOB.

Onpenenenune, TeopeMa, CIEICTBUE, T0KA3aTEIbCTBO.

11 KJIACC

Yuciia v BBIYMCICHUSA

Harypanbubie u nensie uyncina. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIL.

CreneHsb ¢ pallMOHAIBHBIM MOKa3zaTeaeM. CBOMCTBa CTEICHHU.

Jlorapugm yncna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXEHU, COAEPKALUX JIOTapu(MBI.

[IpeoOpa3oBaHre BBIpaXEHHUM, COAEPXKALIUX CTEHNEHH C pPalMOHAIbHBIM
IIOKa3aTEeIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUSI U HEPABEHCTBA.

CucrteMbl JTMHEWHBIX YpaBHEHUU. PelieHrne MpUKIaIHbIX 3a7a4 ¢ MOMOIbIO
CUCTEMBI JIMHEWHBIX YPABHEHUM.

CucTeMbl U COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMmeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PELICHUI0 MATEMATUYECKUX
3a/1a4 U 3a7a4 U3 PazInyHbIX 00JacTel HayKH U peaIbHOM JKU3HHU.

DYyHKIUHN U TPAPUKHU

Oynkrus. [lepuoguueckue pynkimu. [IpoMexyTkn MOHOTOHHOCTH (DYHKITUH.
MakcumyMbl U MUHUMYMBI (QyHKiuu. Haubomnbinee u HaumeHblee 3HAYCHHUE
(GYHKIMU HAa TPOMEKYTKE.

Tpuronomerpudeckue PyHKIIMH, UX CBONCTBA U TPaPUKH.

[TokazarenpHast u norapudmuyeckas GyHKIUU, UX CBOWCTBA U TPadUKH.



Hcnonb3oBanue rpa@ukoB GYHKIUN Ui peUICHUS YPAaBHEHUN U JTMHEHHBIX
CUCTEM.

Ucnonp3oBanne rpadukoB (GYHKOUN IS WCCICIOBAHHUS IIPOILIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPH PELICHUU 3aJad U3 JAPYTUX Y4eOHBIX
IPEAMETOB U PEATbHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaIM3a

HenpepriBable GhyHKIINH. MeTO1 HHTEPBAJIOB Vsl pEIICHUS HEPABEHCTB.

[IpousBoanas  dyukiuu. ['eomeTpudeckuii ©W  (QU3HYECKUA  CMBICI
IIPOU3BOJHOM.

[IpousBogHbple  37eMEHTapHbIX  (QyHKOUM.  DOopMysdabl  HAXOXKICHUS
MIPOU3BOJAHON CYMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIUH.

[IpuMeHeHre MPOU3BOJHON K MCCIEIOBaHNIO (DYHKIMI HA MOHOTOHHOCThH U
sKcTpeMyMbl. HaxoxaeHne HanOosbIIero 1 HauMEHbIIEro 3HaUYeHUsT QyHKIUU Ha
OTpE3KE.

[IpruMmeHenne TPOU3BOMHOM [UIi HAXOXKJICHHWS HAWJIY4IIETO pEUICHUS B
MPUKIAAHBIX 3a7a4ax, sl ONPeNeNIeHUs CKOPOCTH MPOLECCa, 3aJaHHOr0 (hOPMYJIIOi
WU TpadUKOM.

[TepBooOpaznas. Tabnuila nepBooOPa3HBIX.

WNurterpan, ero reomerpuueckuit W (Qu3nyeckuii cMbIci. Breraucienue
uHTerpana no gpopmyne Hetorona—JleliOHuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOTO TpenMera «MaTemaTuka» JOHKHO OOecTieunBaTh
JOCTHKEHHE Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus CIETYIOMNUX JUIHOCTHBIX,
METaNpeMETHBIX U TPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yNbTaThl OCBOEHUS MPOrPaMMbl  y4eOHOro mMpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxnaHckoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMU O00YUYaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO WIEHAa POCCUMCKOTO OOINEeCTBA, NPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH,
poLenyp TPaXIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M TMp.), YMEHUEM
B3aHUMOJCUCTBOBATh C COLMUAJIBHBIMU HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPAKIAHCKON UJICHTUYHOCTH, YBaKEHUS K
IIPOLJIOMY W HACTOSILEMY POCCHUMCKON MaT€MaTHUKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHXKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIBI, K
WCIIOJB30BAaHUIO JTHX JOCTHXKEHUM B JAPYrHX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSL:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUSA, OTUYECKOrO0  TOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM MNPUMEHEHUEM JOCTHXKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIyIIEro.

DCTeTU4eCKOe BOCIIUTAHUE:!

ACTETUYECKUM OTHOLIEHUEM K MHpPY, BKIKOYAs 3CTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIIEHUH, PACCYKACHUI; BOCTPUUMYHBOCTHIO
K MAaT€MaTUYE€CKUM acCIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

PU3UIECKOE BOCTIUTAHUE:

cOPMHPOBAHHOCTHIO YMEHUS TPUMEHSATh MaTEeMaTUYECKUE 3HAHHS B
WHTEpecax 3/I0pOBOT0 U 0€30MacHOro o0pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JI0pPOBBIO (3I0POBOE MUTaHUE, COAJIAHCUPOBAHHBIM PEXKUM 3aHATUUA U
OTJIbIXa, pEryisipHas pu3HUecKasi akTUBHOCTD); (PU3NYECKOTO COBEPIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHON JESITEIBHOCTBIO.

TpynoBoe BocIUTaHHE:

TOTOBHOCTBIO K TPYZy, OCO3HAHHWEM IIEHHOCTH TPYAOIIO0OHUS; WHTEPECOM K



paznuIHBIM chepam nMpodecCHOHATHHON eI TeTbHOCTH, CBSI3aHHBIM C MAaTEMATUKOMN
u e TPWIOKEHUSIMHA, YMCHHEM COBEpIIATh OCO3HAHHBIM BBIOOp OymyIiei
npodeccun U pearn3oBBIBaTh COOCTBEHHBIE XKWU3HCHHBIC TIJIAHBI, TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MaTEMaTHYeCKOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
NPOTSHKCHUHM BCEH JKM3HU; TOTOBHOCTBIO K AaKTUBHOMY YYacTHIO B PCHICHUHU
MPAKTUIECKUX 3a]]a4 MAaTEMaTHICCKOW HAMPaBIECHHOCTH.

DKOJIOTHYECKOE BOCIIUTAaHHE:

Cc(OPMHPOBAHHOCTBIO 3KOJIOTHUYECKOW KYJIbTYpPHl, IOHHMMAHUEM BIIUSHHUS
COIMAJIBHO-DPKOHOMHYECKHUX IPOIIECCOB Ha COCTOSIHHE MPUPOTHON M COIUAIBLHOM
Cpelbl, OCO3HaHHEM TJI00AJTBHOTO  XapakTepa JKOJOTHYECKHUX  IMpoOJIeM;
OpHEHTaleld Ha MPUMEHCHHE MAaTeMATHYCCKUX 3HAHWUW IS PEIICHUS 3a7ad B
00J1aCTH OKpYKAIOMIEH Cpe/Ibl, ITIAHUPOBAHKS TIOCTYITKOB M OIICHKH UX BO3MOKHBIX
MOCJICACTBUM JIJIS1 OKPY’KAIOIIEH CPEIbI.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTHS HAyKH ®  OOIIECTBEHHOW MPAKTHK{A, IOHUMaHUEM
MaTEeMaTHYeCKOW HayKH Kak c(depbl YeIOBEUECKOW MACATEIBHOCTH, JTAloOB €€
pPa3BUTHUS W 3HAYUMOCTH JUJISl Pa3BUTHUSI IMBUIM3AIMH; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYSCKOM KYJIbTYpOM KaK CpEJACTBOM IIO3HAHHS MUPa;
TOTOBHOCTBIO OCYIICCTBIISITH TMPOCKTHYI0 W HCCIICIOBATEIBCKYIO NEATCIbHOCTH
WHIWBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yibTaThl OCBOCHUS MPOrpaMMbl Y4eOHOTO MpeaMera
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHLIMU  OCUCBUAMU,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelcCmeUusMU, YHUBEPCAIbHBIMU Pe2YISIMUBHLIMU OellCTNEUAMU.

1)  Vuusepcanvnvie  nosnaeamenwvuvie  Oeticmeus, — 0becneuusaom
Gopmuposanue 6a308blX KOSHUMUBHLIX NPOYECcco8 ooOyuarwuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYyCanuje2o  Mupa,  NpUMeHeHue  JI02U4ecKux,
uccie008amenbcKux onepayuil, ymeHull pabomams ¢ ungopmayueii).

bazoBrple norudyeckue AeMCTBUS:

BBIBILTH U XapaKTE€pU30BaTh CYLIECTBEHHBIE MPU3HAKK MATEMATUYECKUX
OOBEKTOB, MOHATHUHA, OTHOIIEHUN MEXAY MOHATUIMH; (POpMYyIUpPOBAThH
ONpENENICHUs]  NOHATUH; YCTAHABIMBATH  CYIIECTBEHHBIM  IPU3HAK
KJIacCCU(UKALMU, OCHOBAHMS JUIsi OOOOILEHWS M CpPAaBHEHUS, KPUTEPHUH
IIPOBOAMMOTO aHAJIN3A;

- BOCHpUHUMATh, (OPMYyJIHpPOBaTh M  IPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPUILATENIbHBIEC, €IMHUYHBIE, YAaCTHbIE WU OOIIHUE;



YCIIOBHBIE;

- BBUBIAITH ~ MATEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U  H
npoTuBOpeursi B (aKkTax, NAHHBIX, HAONIONEHUSX U YTBEP)KICHUSX;
npeajiaraThb KpUTEpUU JUIsl BHISBICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNI;

« JlenaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTHMKH, ACIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHH 110 aHAJIOTUH;

+  TPOBOJHUTH CaMOCTOATENIBHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKJICHUM (MpsSMble U OT MPOTHUBHOTO), BHICTPAUBATh apryMEHTALIUIO,
NPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

- BBIOMpATh CcHOCOO pelleHHus y4dyeOHOMl 3anauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB PEIICHUS, BbIOUpaTh HauWOoyiee MOAXOAANIUNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBeIe Hcce0BaTENIbCKUE NECTBUA:

HCIOJIb30BaTh BOIPOCHI KAK MCCIEN0BATEIbCKUM MHCTPYMEHT MO3HAHUS;
(GbopMyaMpOBaTh BOIPOCH], (PUKCHPYIOUIME NPOTUBOpEUHE, MNpOoOIEMY,
yCTaHaBJIMBaTh HCKOMOE€ M  JaHHO€, (OpPMHUpPOBaTH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

- IPOBOJHUTH CaMOCTOSATEIIBHO CIUTAHUPOBaHHBII DKCIIEPUMEHT,
UCCJIEIOBAHUE 110 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTU4YeCKOro
OoOBbEKTa, SBJIEHUS, TMpoOIecca, BBIIBJICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

+  CaMOCTOSITENIbHO (hOPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI IO PE3YJIbTaTaM
IPOBEAEHHOIO HAOIIOACHMSI, HCCIEAOBaHUs, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

+ TPOTHO3MPOBATh BO3MOXHOE pa3BUTUE MpOLIECCa, a TAKKE BBIABUTATbH
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

PaGoTa ¢ undopmarnueii:

«  BBISBIATH JePUIMTHI HHPOPMALIMHU, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auu;

- BbIOMpaTh  HMHQOpPMALMIO M3  MCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(OPMALIHIO
pa3IMyYHBIX BUAOB U (POPM MpE/ICTAaBICHMUS,

«  CTPYKTYpUpPOBaTh MH(MOPMAIUIO, NPEACTABIATH €€ B pa3IMYHBIX Popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

- OLICHUBATH HaJEXKHOCTD uH(bOopMaIuu o CaMOCTOSATEIbHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvhvie KOMMYHUKAGmMUGHble Oelicmeusi, 00ecnedusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00VUAIOUUXCHL.

OO01ienue:



BOCIPUHUMATH U (POPMYIIUPOBATH CYKJECHUS B COOTBETCTBUU C YCIOBUSIMH
Y LEJISIMU OOLIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKO TOUKY 3PEHUS
B YCTHBIX M NMHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOJy PEIICHUS
3a/1a4d, KOMMEHTHPOBATh IIOJyYECHHBIN PE3YJIbTAT;

B X0J1¢ 00CYX/I€HHU 3a7aBaTh BOMPOCHI 110 CYLIECTBY O0CYKIaEMON TEMBI,
npo0ieMbl, pemaeMoi 3a7auu, BHICKAa3bIBaTh MI€H, HALIETICHHBIC HA TIOUCK
pELICHMs; COMNOCTABIIATh CBOM CYXIECHHS C CYXKICHHUAMH JAPYTHX
YYaCTHUKOB JUajora, oOHapy>KUBaTh pa3M4yle M CXOACTBO IMO3ULIUM; B
KOPPEKTHOI popme GpopMyIrpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;
IPEACTABIATh  pe3ydbTaTbl  PEIICHHMs  3aJadd,  DKCIIEPUMEHTA,
MCCJIEIOBAHMUSI, TPOEKTA; CAMOCTOSTEIBHO BBIOMPATH (DOPMAT BBICTYILIICHUS
C YYETOM 3aJa4 MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyIHUYECTBO:

3)

MOHUMATh U UCIOJIb30BaTh MPEUMYIECTBA KOMAH/IHON U UHANBUIYaTbHON
paboTHl TpU pelIeHHH YYeOHBIX 3aaad; MPUHUMATH IIEh COBMECTHOU
NEeATEeTbHOCTH, IUTAHWUPOBAaTh  OpPTaHU3AIMI0 COBMECTHOW  pabOTHI,
pacmpenensTb BUABl pabOT, IOTOBapUBATHCA, OOCYXAATh MPOIECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFO/ICH;
y4acTBOBaTh B TPYNMOBBIX (hopmax paboThl (00CYKIeHUS, 0OMEH MHEHU,
«MO3TOBBIE IITYPMbI» W WHBIC); BBIMOJHATH CBOK 4YacTh pPAOOTHI H
KOOPJIMHUPOBATH CBOM JACHCTBUS C IPYTUMH YJICHAMH KOMaH/IbI; OIICHHBATh
KauecTBO CBOET0 BKJaJa B OOHMH MPOAYKT IO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanonuvie  pezynamuensie oeticmausl, obecneuusarom

@ opmuposaHnue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTaBJIAATh ILJIaH, JITOPUTM PELICHUS 3a/lauM, BEIOUpATh CIIOCOO pelIeHUs ¢
y4€TOM HMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOYKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMHU  [IO3HABATEJIbHOM pedIeKCMu KaK OCO3HAHMUS
COBEPIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX IMPOLECCOB, UX PE3YJIBTATOB;
BJIAJETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJISI TIPOIIecca U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPHU PEUICHUU 3a]1a4H,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
JAHHBIX, HAWJEHHBIX OMHUOOK, BBIIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE pe3yJibTaTa IEIM U YCIOBUSIM, OOBSCHSTH
MPUYUHBl JOCTHKEHUS WIM HEOOCTHKEHUS PE3YJbTaTOB JEATEIBHOCTH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



NNPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro kypca «Anredpa v Hadajaa MaTeMaTUYECKOro aHalIh3ay Ha
YpOBHE cpenHero oOmero oOpa3oBaHUs JOHKHO OOECleYuBaTh JIOCTUKEHUE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:

10 KJIACC

Yucaa v BIYMCICHUA

OnepupoBaTh NOHATHSAMHU: PALMOHAIBHOE U JEUCTBUTENBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

BeimonHaTh  apudmMeTHueckue — onepamud € palMOHAIBHBIMU U
JNEHCTBUTEIbHBIMU YHCIIAMHU.

BbInonHATe npuOIMKEHHBIE BBIYMCICHUS, UCIOJB3YS MpaBUia OKPYIJICHHUS,
JieaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BIYMCICHHMN.

OnepupoBaTh NOHATUSAMM: CTEIIEHb C LEJIBIM I0KA3aTelIeM; CTaHIapTHas
dbopma 3anmucu JICMCTBUTENBHOIO 4YHUCJIA, KOPEHb HATypajbHON CTENEHH;
UCIOJIb30BaTh MOAXOASAIIYI0 (OPMY 3allMCH AEHUCTBUTEIBHBIX YUCEN Ul PELICHUS
IIPaKTUYECKUX 3a]a4 U NPEJCTaBICHUS JaHHBIX.

OnepupoBaTh NOHATHSIMH: CHHYC, KOCUHYC M TAHI'€HC ITPOU3BOJIBHOIO YIJIA;
UCITIOJIB30BAaTh 3aMMCh MPOU3BOJBLHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKUE
(GyHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MOHATUSMH: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; LIEJIOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHHUE;

BoInonHATh MpeoOpa3oBaHusi TPUTOHOMETPUUYECKHX BBIPAXKEHHN M pelaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BoeimonHATe mpeoOpa3oBaHusl LENbIX, PAlMOHAIBHBIX M HPPaLMOHAIBHBIX
BBIPKEHUI U peliaTh OCHOBHBIE THUIIbI LEJbIX, PALIMOHATBHBIX U UPPALIMOHATBHBIX
YPaBHEHU U HEPABEHCTB.

[IpuMeHsATh ypaBHEHMSI U HEPABEHCTBA I PELICHHS] MATEMATHYECKUX 3a]1a4
U 3a]1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

MonenupoBaTh peajbHbIE CHUTyallMM Ha $3bIKE aireOpbl, COCTaBIISATH
BBIDAXKEHUS, YPAaBHEHUS, HEPABEHCTBA IO YCIOBUIO 33Jayd, HCCIEI0BAThH
MOCTPOEHHBIE MOJIEJH C UCTIOIB30BAHUEM alllapaTa anreopsbl.

DyHKIUHN U TPAPUKH

OmnepupoBarh MOHATUSAMU: (DYHKILHA, CIIOCOOBI 3aJaHus (PYHKIHH, 00JIaCTh
ONpENENCHUs] U MHOXKECTBO 3HaueHUM ¢QYyHKIUHM, Tpapuk (QYHKIHMH, B3aUMHO
oOpatHbie (QYHKITUH.



OmnepupoBaTh MOHATUSAMU: YETHOCTh U HEYETHOCTH (PYHKITNH, HYJIN (DYHKIUH,
IIPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKUUN A peICHUS] YpaBHEHHI.

CrtpouTs ¥ yuTaTh rpaUKu JTUHEHHON (YHKIMH, KBaJApaTUUYHON (PyHKLHMH,
CTEIEHHOM (PYHKIIMH C IIEJIBIM I10Ka3aTeIEM.

Hcnonp3oBath rpaduku (QYHKOWA JUISI  WCCIACAOBAaHHS IPOIECCOB U
3aBHCHMOCTEH TMpH PEIIeHUHU 3a7ad U3 JAPYTUX Y4eOHBIX MPEIMETOB U peaTbHOMN
KU3HU; BbIpaXaTh (OpMyIaMH 3aBUCUMOCTU MEXy BEJIMYNHAMM.

Havana MmaTeMaTH4€CKOro aHaJIN3a

OmnepupoBaTh NOHATUAMU: IOCIEA0BATEIBHOCTD, apu(pMeTHUECKas U
reOMETPUYECKAS IIPOTPECCHUMN.

OnepupoBarth MOHATUSAMU: OECKOHEUHO yObIBarOIIasi TeOMETpUYECKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIEH reOMETPUUECKON MPOTPECCHH.

3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIENOBATENBHOCTEN U MIPOTPECCUN IS PELICHUS
peanpHBIX 3a7a4 NPUKIATHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpalliy HaJl MHOXKECTBAMH.

Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIN aNIapar sl ONMCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]a4 U3 APYTHX y4eOHbIX MPEAMETOB.

OnepupoBaTh MOHATUSIMHU: ONpENENICHNE, TEOPEMA, CIIEACTBHE,
JI0KAa3aTeIbCTBO.

11 KJIACC

Yucaa v BBIYMCICHUA

OnepupoBaTh MOHATHUSAMU: HATypaJIbHOE, LEJIO0E€ 4YHUCIO; HCHOJIb30BAThH
MIPU3HAKHA AEITUMOCTH LIEJIBIX YUCENl, PA3JIOKEHHUE YUCIa HA TPOCTbIE MHOXKHUTEIU
JUISL PELLICHUS 3a1a4.

OnepupoBatTh MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JIOTapu(dM YHCIIA, NECITUYHBIE WM HATypabHBIC
JorapuMsl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHnsaTh CcBOWMCTBA CTENEHW JUIsI TPEOOpa3oBaHUS  BBIPAKCHUI;
ONEPUPOBATH TOHATUAMU: ITOKA3aTEIbHOEC YPABHEHUE W HEPABEHCTBO;, PELIATH
OCHOBHBIE THUIIbI TTOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHsaTh  npeoOpa3oBaHusl  BBIPAKEHHUM, COJEpXKAIIUX  JIOTapuMBbI;
OTIEpUPOBATh MOHATUSAMHU: JOTApU(PMUUECKOE YPAaBHCHHE W HEPABEHCTBO, PEIIATh
OCHOBHBIE THIIBI JIOTAPU(MHUUECKIX YPAaBHEHUN U HEPABEHCTB.

Haxonuts pemieHnst npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.



OnepupoBarh NOHATUSMU: CUCTEMA JIMHEWHBIX YpPAaBHEHUM M €€ pEILICHHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

Haxomutes pemeHns npoCTEUIINX CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peaibHble CHUTyallUM Ha S3bIKe aireOpbl, COCTaBISATh
BBIPAXKEHUs1, YPABHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCIIOBHIO 34141, UCCIEA0BATH
MOCTPOEHHBIE MOJICIIU C MCIIOJIb30BAHUEM armapara ainreopsl.

DOyHKUMH U TPaPUKHU

OnepupoBatTh MOHATUSIMU: nepuonyeckas PyHKIUS, IPOMEKYTKU
MOHOTOHHOCTH  (PYHKIIMM, TOYKH OKCTpeMyMa (yHKUMH, HaubOoiblliee U
HaMMEHbIIeE 3HAYCHHUs (PYHKIMM Ha MPOMEXYTKE; HCIOIb30BaTh MX IS
UCCIEN0BAHMS (PYHKIMH, 3aJaHHON rpauKOM.

OmnepupoBaTh MOHATUSAMU: Tpa@UKU IMOKAa3aTEIbHOM, JIOrapu(PMUUECKONH U
TPUTOHOMETPUUYECKUX (PYHKLMH; M300pakaTb UX HAa KOOPJIAMHATHOW IUIOCKOCTH U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxaTh HA KOOPJAMHATHOMN MJIOCKOCTU rpa)MKH JIMHEWHBIX YPAaBHEHHUN U
WCIIOJIB30BaTh MX I PEIICHUS] CUCTEMBI JIMHEWHBIX YPABHEHUN.

Hcnone3oBath rpaduku (QyHKUMH Ui HMCCIEAOBAHUA MPOLECCOB U
3aBHUCUMOCTEH U3 IPYruX y4eOHBIX TUCHUILINH.

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh NOHATUSAMU: HENpepbIBHAA (DYHKILMS; NPOU3BOJIHAA (DYHKIIHH;
UCITI0JIb30BATh T€OMETPUUECKUIN U (DU3UUECKUI CMBICI MPOU3BOIHOM ISl PEIICHUS
3a1ad.

Haxonuth mpou3BOIHbBIE 2JIEMEHTAPHBIX (DYHKIIUNA, BEIUUCISATH TIPOU3BOIHbBIE
CYMMBI, TPOU3BEJAEHUS, YACTHOTO (PYHKITUH.

Hcnonb30BaTh NPOU3BOIHYIO ISl KCCIIeIOBaHUS (YHKIUHA HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHAThH PE3YyJIbTaThl UCCIEIOBAHUS K OCTPOEHUIO IpahuKOB.

Hcenonp30BaTh NPOU3BOAHYIO JUISI HAXOXKIEHUS HAWIIY4YIIEro pELICHHs B
MPUKJIAJIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh NOHATUSIMU: nepBooOpa3Has U UHTErpajl; HOHUMAaTh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.

Haxonuth nepBooOpa3Hbie 2JIeMEHTAPHBIX (DYHKITHI; BEIYUCIATH HHTETPAI IO
dbopmyne Hrrorona—JleitOuura.

Peware nmpuknagHeie 3agauv, B TOM YHUCJIE COLMATbHO-DKOHOMHUYECKOTO H
(bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMAaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE ITNTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
(uudpossbie)
Ne HanmeHoBaHue pa3/ieioB U TeM MPOrpaMMBbl Koutpoabneie | IlpakTnueckue | 00pasoBaTelbHbIe
n/n Bcero
padoThI padoTbl pecypcnl

MHOKeCTBa pallMOHATILHBIX U JIEHCTBUTEIBHBIX

yycell. PaliMoHanbHble ypaBHEHUS U 14 1

HEpaBEHCTBA

Oyukiun u rpaduku. CTeneHs ¢ HelbM

1oKa3aTeyiemM 0

ApudpmeTnueckuiit KopeHb N—OW CTEIEHH. 18 1

WppanmonansHble ypaBHEHUS U HEPABEHCTBA

Dopmysl

TpUroHoMeTpuu. TpuroHomeTpuyeckue 22 1

YpaBHEHUS

[TocnenoBarenbHOCTH U IPOTPECCUU 5

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS

3HaHUU 3 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0




11 KIIACC

KouinuecTBO 4acoB JJIeKTPOHHbIE
(undposbie)
Ne HaumeHoBaHue pa3jiejioB U TeM
Konutpoasusie | IlpakTnueckne | 00pasoBaTesbHbIE
n/n MPOrpamMMbI Bceero
padoThI padoThI pecypchl
CreneHb ¢ paliOHAILHBIM TOKA3aTEJIEM.
1 [TokazarenbHas GyHkius. [loka3arenbHbIe 12 1
ypaBHCHHS U HEPABCHCTBA
2 Jlorapudgmuueckast pyHKITUS. 12
Jlorapudmuuecke ypaBHEHHs 1 HEPAaBCHCTBA
3 Tpuronomerpudeckne GyHKINU U UX 9 1
rpaduku. TpuroHomerpuyecKre HepaBeHCTBA
4 IIponsBonHas. IIpuMenenne npon3BoaHON 24 1
5) WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u niensie yncna 6
g [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 18 5
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

Koan4uecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3y4YeHHS

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

MHo3ecTBO, onepaluy HaJl MHOKECTBAMHU.
Huarpammsl Diinepa—Benna

Pammonanpuseie uncina. OOBIKHOBEHHBIE U
JECSITHYHBIC IPOOH, TTPOLICHTHI,
OCCKOHEYHBIC TIEPUOAMYSCKHE APOOH

Apudmerndeckue onepaum ¢
pallnOHaJIbHBIMHA YUCJIAMH,
npeoOpa3oBaHMs YUCIOBBIX BBIPAKCHUI

[TpumeHnenue apoGeil ¥ NPOLEHTOB ISt
pelieHus IpUKIagHbIX 3a1a4 U3
Pa3IMYHBIX OTpACied 3HAHUM U peanbHON
KU3HU

[Ipumenenue apobeii u NPOLEHTOB IS
penieHus NpUKIagHbIX 33/1a4 U3
Pa3IMYHBIX OTpaciel 3HaHUW U peaTbHOU
KU3HU

HeiicTBuTenbHble uncia. PanimonaabHbIe U
HWppalMOHAIIbHBIC YKCIIa

Apudmernueckre onepanum ¢
NeHCTBUTENbHBIMU YUCIIaMU




[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA

8 OKPYTJICHUS, IPUKHUJIKA U OLICHKA
pe3yibTara BBIYMCICHUN

9 ToxnecTBa U TOXKIECTBEHHbIE
npeoOpa3oBaHus

10 VYpaBHeHHEe, KOPEHb YPaBHEHUS

11 HepaBeHncTBo, pemieHne HepaBeHCTBA

12 Meroxa uHTEpBaIOB

13 Pemienue nenbix U 1poOHOPALMOHATBHBIX
YPaBHEHUW U HEPABEHCTB
KonrtponbHas pabora no teme

14 "MHoecTBa palluOHAJIBHBIX U
JeWCTBUTENBHBIX yKcel. ParonansHble
YpaBHEHHUS U HEPABEHCTB"

15 OyHKIMA, cI0cOo0bI 3aJaHUsT (QYHKIUH.
B3aumHo oOpatHble pyHKIMN
I'paduk pynkmuu. O6macTs onpeneneHus
Y MHOKECTBO 3HaueHu# ¢pyHkuuu. Hymu

16 ¢bynkuuu. [IpomexyTku
3HAKOIIOCTOSIHCTBA

17 YérHble 1 HeUETHBIE PYHKIIUU
CreneHsn ¢ LEJIBbIM II0Ka3aTeIeEM.

18 CrannaptHas ¢popma 3arucu
JeMCTBUTENILHOTO YHCTa
Hcnonb3oBanue moaxo et popmbl

19 3aIUCH JIEHCTBUTENBHBIX YHCEN TS

pCeHICHUA MPAKTUYCCKUX 3a/1a4 U
NpEACTABJICHUSA TAHHBIX




Crenennast GyHKIUS C HATYPATIBHBIM U

20 LesbIM nokaszareneM. E€ cBoiicTBa u
rpaduk
Apudmernueckuii KOpeHb HATYPATbHOU
21 CTEIIEHU
Apudmernieckuil KOpeHb HaTypaTbHOU
22 CTEIIEHU
93 CaoiicTBa apu(hMETHIECKOTO KOPHS
HaTypaJIbHOM CTENEHU
24 CaoiicTBa apu(hMEeTHIECKOTO KOPHS
HaTypaJIbHOM CTEIIECHU
o5 CaoiicTBa apu(hMETHIECKOTO KOPHS
HaTypaJIbHOM CTEIIECHU
JleiicTBHsI ¢ apu)METHUSCKUMU KOPHSIMH
26 N—OM CTeNeHU
JleiicTBusl ¢ apu)METHUECKUMU KOPHSIMH
21 N—Ol CTeNneHn
JleiicTBusl ¢ apu)METUUECKUMU KOPHSIMH
28 N—OM CTeNeHU
JleiicTBUsI ¢ apu(METUUECKUMHU KOPHSIMU
29 N—Ol CTeneHn
JleiicTBusl ¢ apuMETHUECKUMU KOPHSIMH
30 N—OH CTeNeHU
a1 Pemenue nppanyoHanbHbIX YPaBHEHUN U
HEPaBEHCTB
19 Pelrenue nppalioHanbHbIX YpaBHEHUN U

HEpPaBEHCTB




Pemenue nppanroHanbHbIX YpaBHEHUN U

33
HEPABCHCTB

24 Pemenne nppanoHaIbHBIX yPaBHEHUN U
HEPABCHCTB

35 Pemrenne nppanoHaIbHBIX YPABHEHUN U
HEPABCHCTB

36 CBoiicTBa U rpaduk KOpHS N-0i CTENIEHN

37 CoiicTBa U rpaduKk KOpHS N-0i CTETICHN
KonTponbhas padota no teme

a3 "ApudmMeTrnueckuii KOpeHb N—OH CTETICHH.
WppanmonainbHble ypaBHEHUS U
HepaBeHCTBA"

a9 Cunyc, KOCUHYC ¥ TAaHT€HC YUCIIOBOTO
apryMmeHra

10 CuHyc, KOCUHYC ¥ TAHT€HC YUCIIOBOTO
apryMeHra

A1 ApKcuHyC, apKKOCHHYC U apKTaHT'€HC
YKCIIOBOTO apryMeHTa

42 ApKcuHyC, apKKOCHHYC U apKTaHT'€HC
YKCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

43 orpezieNIeHue TPUTOHOMETPUUECKIX
(GYHKIUI YMCIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>XKHOCTb,

44 oTpezieNIeHue TPUTOHOMETPUUYECKIX
(yHKIIUI YKCIOBOrO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE

(hopMyIIbI




46 OcHOBHBIE TPUTOHOMETPHUYECKHUE
hopmyIbI

17 OcHoBHEBIE TPUTOHOMETPUUECKHUE
hopmyIbI

48 OcHOBHBIE TPUTOHOMETPHUYECKHUE
hopmyIbI

19 [IpeoOpa3oBanue  TPUTOHOMETPHUECKUX
BBIPA)KCHUI

50 [IpeoOpa3oBanne  TPUTOHOMETPHUUECKUX
BBIPA)KCHUI

51 [IpeoOpa3oBanne  TPUTOHOMETPHUUECKUX
BBIPA)KCHUI

52 [IpeoOpa3oBanne  TPUTOHOMETPHUUECKUX
BBIPA)KCHUI

53 [IpeoOpa3oBanre  TPUTOHOMETPHUUECKHX
BBIPA)KCHU I

54 Permenne TPUTOHOMETPHUYECKHX
YpaBHEHUU

55 Permenne TPUTOHOMETPHUYECKHX
YpaBHEHUU

56 Pemenne TPUTOHOMETPHUYECKHX
YpaBHEHUI

57 Permenne TPUTOHOMETPHUYECKHX
YpaBHEHUI

58 Pemenue TPUTOHOMETPUUYECKHX
YpaBHEHUI

59 Perenue TPUTOHOMETPUUYECKHX

ypaBHEHUH




60

KontponsHas padora o reme "®Popmyibl
TPUTOHOMETPUU. TpUTrOHOMETPUYECKUE
ypaBHeHUs"

61

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aaHus
IIOCJICAOBATEIbHOCTEH. MOHOTOHHEIS
IIOCJICIOBATEIIbHOCTH

62

Apudmerndeckas U reoMeTpudecKas
nporpeccuu. Vcnonb30BaHne Nporpeccuu
JUISL PEUICHUs PeaTbHBIX 3a1a4
NPUKJIaJHOTO XapaKTepa

63

beckoHeuHo yObIBaroI1asi reoMeTpruuecKast
nporpeccusi. Cymma 0€CKOHEUHO
yOBIBAIOIIEH FreOMETPUUECKOI Tporpeccun

64

dopmyJia CIOKHBIX MPOLIEHTOB

65

dopmyJia CIOKHBIX MPOLIEHTOB

66

O000111eH1E, CUCTEMATH3allMs 3HAHUH 3a
Kypc aiareopbl 1 Hayal MaTeMaTH4eCKOro
ananu3a 10 kiacca

67

Hrorosas KOHTPOJIbHAA pa60Ta

68

O000111eH1E, CUCTEMATH3allMs 3HAHNH 3a
Kypc aiareopbl 1 Hayal MaTeMaTH4YeCKOro
agammza 10 xnacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTshI

Jara
U3ydeHusl

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

CreneHb ¢ palrOHAJIBHBIM IIOKAa3aTCJIEM

CBoiicTBa cTeneHu

[IpeobpazoBanue BhIpaeHUH,
COJIepIKAINX PAIMOHATBHBIC CTCTICHU

[Ipeobpa3zoBanue BhIpaXeHUH,
COJIepIKANINX PAIIHOHATBHBIC CTCTICHU

[IpeobpazoBanue BhIpaxeHUH,
COJIePIKANINX PAIIMOHATBHBIC CTCTICHU

IlokazarenpHEIC YpaBHCHHA U HCPABCHCTBA

ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

O I N|O

IlokazarenpHEIC YpaBHCHHA U HCPABCHCTBA

ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

Rl |R P

11

[Toka3zarenbHas (GyHKIHMSA, €€ CBOWCTBA U
rpadux

12

KonTponbhas pabota no teme "CreneHs ¢
palMOHATIBLHBIM ITOKa3aTeNIeM.
[Toxa3zatenbHas pynkius. [TokazaTenbHble
YPaBHEHHUs U HEpPABEHCTBA"

13

Jlorapudm uymncna

14

JlecsiTuunble ¥ HaTypaJibHbIE JIOTapU(PMBI




[IpeoOpazoBanue BbIpaKEHUH,

15 coJiepKalUX JOorapuQmbl

16 [IpeoOpa3zoBanue BhIpaKEHUH,
coJiepKalUX JorapuQmbl

17 [IpeoOpazoBanue BbIpaKEHUH,
coJiepKalX JorapuQmbl

18 [IpeoOpazoBanue BbIpaKEHUH,
COJepKAIINX JIOTapH(PMbI

19 Jlorapugmuueckue ypaBHEHUS U
HEPAaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUS U
HEPAaBEHCTBA

91 Jlorapugmuueckue ypaBHEHUS U
HEPaBEHCTBA

99 Jlorapudmuueckre ypaBHEeHUs U
HEPaBEHCTBA

93 Jlorapudmuueckas pyHKUusA, €€ CBONCTBA U
rpaduk

24 Jlorapudmmueckas pyHKuusA, €€ CBONCTBA U
rpaduk

o5 Tpuronomerpudeckne QyHKINU, HX
cBOiicTBa U rpadUKu

26 Tpuronomerpudeckne GyHKIINU, HX
cBOIicTBa U rpaduKu

97 Tpuronomerpudeckue GyHKINHU, UX
CBOIicTBa U rpaduKu

08 Tpuronomerpudeckue GyHKINHU, UX

CBOWCTBA U rpaduKu




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

20 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB

a1 [TpumMeps! TPUTOHOMETPHUUECKUX
HEPaBEHCTB

19 [TpumMeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB
KonrponbHas pabora no reme
"Jlorapupmuueckas ¢yHKIHUSA.
Jlorapugmuueckue ypaBHEHUs U

33 HEepaBeHCTBA. T pUrOHOMETPUUYECKHE
GYyHKIMM U UX
rpaduxu. TpuronomeTpudeckue
HepaBeHcTBa"

34 HenpepsbiBHble QyHKITNH

a5 MeTtoa HHTEepBAJIOB /ISl pEIICHUS
HEPaBEHCTB

36 MeTtoa HHTEepBAIOB /ISl pEIICHUS
HEPaBEHCTB

37 [TpousBoHas GpyHKIIMH

38 [TpousBomHas QyHKITHH

29 ['eomeTpuyeckuii 1 GU3NIECKUIl CMBICI
IIPOU3BOJHOM

10 ['eomeTpuyeckuii 1 GU3NIECKUIl CMBICI
MIPOU3BOAHOMN

41 [Ipou3BoHbIE IIEeMEHTAPHBIX (QYHKIUN

42 [Ipou3BoHbIE IIEeMEHTAPHBIX (QYHKIUN




43

IIpou3BoHask CyMMBI, IPOU3BEICHHUS,
Y4acTHOTO (DyHKIMH

44

[TpousBogHasi CyMMBI, TPOU3BEACHNUS,
4acTHOTrO (yHKIUH

45

IIpou3BoHas CyMMBI, IIPOU3BEICHHUS,
Y4acTHOTO (PyHKIMH

46

IIpumMeHeHne npOU3BOAHOU K
UCCIICIOBAaHUIO (YHKIUH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

A7

IIpumMeHeHne NpOU3BOAHOU K
UCCIICIOBAaHUIO (YHKIUH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI

48

IIpumMeHeHne npOU3BOAHON K
UCCIICIOBAaHUIO (YHKIUH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

49

IIpumeHeHne npOU3BOAHON K
WCCJICIOBAaHUIO (PYHKIIUH Ha
MOHOTOHHOCTb ¥ JKCTPEMYMBI

50

Haxoxnenne HanOoOIbIIErO U
HaVMEHDBIIIETO 3HAYEHUS
(GYHKIIMHM Ha OTpe3Ke

51

Haxoxnenne HamOOJIBIIETO U
HaUMEHDBIIIETO 3HAYEHUS
(GyHKIIMM Ha OTpe3Ke

52

Haxoxnenne HamOOJIBIIETO U
HaUMEHDBIIIETO 3HAYEHUS
(GyHKIIMM Ha OTpe3Ke




53

Haxoxnenue HanbdonpLero u
HAUMEHBIIIETO 3HaUCHUs (YHKITUU HA
OTpe3Ke

54

Haxoxnenue HanbonbLero u
HAUMEHBIIIETO 3HAUCHUS PYHKIINH HA
OTpe3Ke

55

Haxoxnenue HanbonpLero u
HAUMEHBIIIETO 3HAUCHUS (PYHKIIMH HA
OTpe3Ke

56

IIpuMeHeHne NpoOU3BOHON IS
HaXOKJCHUS HAMTYYIIero perieHus B
IPUKIIAIHBIX 3a7a4ax, Ui ONpeesIeHUs
CKOPOCTH IIpoliecca, 3aJaHHOro (hopMyIIoi
WM TpaduKoM

57

KonTponbHas pabota no teme
"ITIpousBoaHas. [Ipumenenune
IPOU3BOJHON"

58

[TepBooOpa3nas. Tabnuia nepBooOpa3HbIX

59

[TepBooOpaznas. Tabnuia nepBooOpasHbIX

60

WuTerpan, reoMeTpuuecKuii U pu3ndeckui
CMBICJI HHTETpaia

61

WuTerpan, reoMeTpuuecKuil 1 pu3ndeckuit
CMBICJI HHTETpaJia

62

WuTerpain, reomeTpuyeckuil 1 GuU3NIecKuit
CMBICJI HHTETpaJia

63

Breruucnenne uHTETpana mo Gopmyie
Herorona—Jleiibuua




64

Brruncnenue waTErpana no Gopmyie
Herorona—JleitOnura

65

Brruncienue naTErpaia mo popmyiie
Herorona—JleiiOuuia

66

Brruncnenue uaTErpana no Gopmyie
Herorona—JleitOnura

67

CucreMbl TUHENHBIX YpaBHEHUN

68

CucreMbl TUHEHHBIX YpaBHEHUN

69

Pemienue npukiIaiHbIX 3a/1a4 ¢ MOMOIIBIO
CHCTEMBI JINHENHBIX YPABHECHUN

70

Pemienue npukiIaiHbIX 3a/1a4 ¢ MOMOIIBIO
CHCTEMBI JINHENHBIX YPABHECHUN

71

CucreMbl U COBOKYITHOCTH LIETIBIX,
PalMOHATIbHBIX, UPPALIMOHAIIBHBIX,
NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX
yYpaBHEHH U HEPaBEHCTB

72

CucteMsl 1 COBOKYITHOCTH LECJIbIX,
paluOHAJIbHBIX, UPpPALlMOHAIBHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘{eCKI/IX
ypaBHCHI/Iﬁ " HCPABCHCTB

73

CucteMsl 1 COBOKYITHOCTH LECJIbIX,
panrOHAIBHBIX, UppallMOHAIBHBIX,
IIOKa3aTCJIbHBIX, J'IOl“apI/I(I)MI/I‘-IeCKI/IX
ypaBHCHI/Iﬁ 1 HCPABCHCTB

74

Cucrembl COBOKYITHOCTH LECJIbIX,
panrOHAIBHBIX, UppallMOHAIBHBIX,
IIOKa3aTCJIbHBIX, HOI‘apI/I(l)MI/I‘{eCKI/IX
ypaBHCHI/II\/'I 1 HCPABCHCTB




Hcnonb3oBanue rpadukoB GyHKIUN A7

& pelleHNs ypaBHEHUH U CUCTEM

76 Hcnonb3oBanue rpadukoB GyHKUMN A7
pelLleHNs ypaBHEHUH U CUCTEM
IIpumeHeHne ypaBHEHUM, CUCTEM U

77 HEPABEHCTB K PEIICHNI0 MaTeMaTH4YECKUX
3ajlay M 3a]1a4 U3 Pa3IM4HbIX o0sacTen
HAYKU U peasibHON KU3HU

78 Konrponbnas padora no reme "MuTerpan u
ero npuMeHeHus. Cucremsl ypaBHeHU"

79 HarypanbHble 1 1ienble yucia B 3ajja4ax u3
pEATbHOM KU3HU

80 HarypanbHble u 1ienple yncia B 3ajja4ax u3
pEaTbHOM KU3HU

81 HarypanbHble 1 1ienple yncia B 3ajja4ax u3
pEATbHOM KU3HU

82 [Tpu3Haky AETUMOCTH LENBIX YUCEI

83 [Tpr3HaKkK AETMMOCTH LENBIX YHACEI

84 [Tpu3Haky AETUMOCTH LENbIX YUCEI

85 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHUHN. YpaBHEHUA

36 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHUHU. YpaBHEHUSA

87 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHUHU. YpaBHEHUSA

88 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS

3HaHUU. YpaBHEHUSA




[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

89 -
3HaHUU. YpaBHEHUs

90 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aUs
3HAHUU. Y paBHEHUS

01 [ToBTOpeHme, 006001IeHNE, CUCTEMATH3AIUS
3HaHuii. HepaBeHnctpa

92 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS
3HaHui. HepaBeHcTBa

93 [ToBTOpeHMEe, 00001EeHNE, CHCTEMATH3AIUS
3HaHui. HepaBeHcTBa

94 [ToBTOpeHue, 00001EeHNE, CHCTEMATH3AIUS
3HaHui. HepaBeHcTBa

95 [ToBTOpeHME, 00001IEHNE, CHCTEMATH3AITUS
3HaHui. CrucTeMbl ypaBHEHUN

96 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. CucTeMbl ypaBHEHUN

97 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuil. OyHKUIMH

08 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. OyHKIMH

99 HToroBast KOHTpOJIbHAS paboTa

100 HToroBast KOHTpOJIbHAS paboTa
O06006111EH1E, CUCTEMATH3aIUs 3HAHH 3a

101 KypcC aJireOpbl ¥ HayaJl MaTeMaTUIeCKOTO

ananm3a 10-11 xmaccoB




O0001enue, cucreMaTA3alus 3HaHUH 3a

102 Kypc anreOpbl 1 Haual MaTeMaTHYeCKOTO 1
aHaim3a 10-11 kiaccos
OBLIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 722671968566237128169T06768058107758750791459341
Bnageney LoreHosa ®artuma 3amyanHoBHa

OedcTevTened C08.17.2024 no 08.11.2025
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