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HOACHUTEJBbHASA 3AIIMCKA

Pabouas nporpamma yueOHOTO Kypca «Airedpa U Hauajga MaTeMaTHYECKOTO
aHanu3a» 0a3oBoro ypoBHs st oOydarommxcst 10—-11 krmaccoB paspaboTaHa Ha
ocHoBe denepanibHOr0 rOCyAapCTBEHHOT0 00pa30BaTEIbHOTO CTaHJapTa CPEIHEro
oOmero oOpa3oBaHus, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
OPEIBbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAMIMNA POCCHUICKOTO
oOpazoBanusi. Peanmuzaiusi mporpaMMbl OOECIEUMBAET OBJAJCHUE KIIOYEBBIMU
KOMIETEHIIUSIMU, COCTABJISIONIMMU OCHOBY JJII CaAaMOPA3BUTHSI U HEMPEPHIBHOTO
o0pa3oBaHusl, 1EJIOCTHOCTh OOUIEKYIbTYPHOTO, JUYHOCTHOTO U IMO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadana MaTeMaTUYECKOrO aHAIU3a» SBISETCS OJHUM U3
HanboJiee 3HAaUMMBIX B MPOTPaMMe CTAPIIEH MIKOJBI, ITOCKOIBbKY, C OHON CTOPOHBI,
OH O0ecrneynBaeT WHCTPYMEHTAIbHYIO 0a3y /i HM3yYEHHs] BCEX ECTECTBEHHO-
HAyYHBIX KYpCOB, a C JPYrol CTOPOHBI, (POPMHUPYET JIOTMUECKOE U a0CTPAKTHOE
MBILIUIEHUE Y4YalUXCsl Ha YPOBHE, HEOOXOOUMOM JJIsi OCBOEHHUS KYpCOB
uH(pOpPMaTUKH, OOLIECTBO3HAHMSI, HICTOPUH, CIIOBECHOCTU. B paMkax JaHHOrO Kypca
ydaniecs OBJAJEBAIOT YHUBEPCAIBHBIM S3HIKOM COBPEMEHHON HAyKH, KOTOpas
dbopMyIHUpyeT CBOU JOCTUKEHUS B MaTeMaTH4EeCKOH (opme.

Kypc anredpbl 1 Hayasl MaTeMaTUYECKOI0 aHaIN3a 3aKJIaJ(bIBAET OCHOBY JJIs
YCIICIITHOTO OBJIAJICHHSI 3aKOHAMU (DU3UKHU, XUMHUH, OMOJIOTUH, TOHUMAaHUS OCHOBHBIX
TEHJCHIIUNA SKOHOMHMKU M OOLIECTBEHHOW »U3HHU, MO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX U(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HUCIIOJIb30BATh
UX B [TOBCEJHEBHOM XU3HU. B TOXe Bpems oBiaieHne aOCTPAaKTHBIMHU U JIOTHYECKH
CTPOTMMH MAaTEMaTHYECKUMH KOHCTPYKIIMSIMH pa3BHBACT YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTb YTBEPKACHHWS, HCIOIH30BAThH
00001lIeHHEe W KOHKPETH3alWl0, a0CTparupoBaHUE W AaHAJIOTHIO, (QOpMHUpYET
KpeaTHBHOEC W KPUTHUYECKOE MbIIUIeHHE. B Xome wu3ydeHuss anreOpsl U Haual
MaTEeMaTHYECKOIr0 aHall3a B CTaplled IIKOoJie yJallhecs MOJy4aloT HOBBIA OIBIT
pellleHus] TPUKIATHBIX 3a/1ad, CaMOCTOSATEIbHOIO MOCTPOCHHUS MaTeMaTHUYECKHUX
MojieJiel peajbHbIX CUTYallui U MHTEPIIPETALINU MTOTYYSHHBIX PEIICHU, 3HAKOMSITCS
C MpUMEpaMH MaTeMaTHYECKIX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U B UICKYCCTBE,
C BBIJAIONIMMHICS] MATEMAaTHIECKUMH OTKPBITUSMHU U X aBTOPaMHU.



Kypc obGmamaer 3HaYMTENBHBIM BOCIUTATEIBHBIM TOTEHIIMAIIOM, KOTOPBIN
peanu3yeTcs Kak 4epe3 ydeOHBI MaTepHuas, CIIOCOOCTBYIOMHKA (HOPMHPOBAHUIO
HAy4YHOTO MHPOBO33PEHHUS, TaK U dYepe3 cnenuduky ydeOHOU esATeTbHOCTH,
TpeOyrollel CaMOCTOATENIbHOCTH, AKKYPATHOCTH, IPOJOJIKUTEIHHOU KOHLIEHTPAI[UU
BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJIYYEHHBIN PE3YJIbTAT.

B ocHoBe MeToiuku 00yueHus ainredpe 1 HayalaM MaTeMaTU4ecKoro aHajau3a
JICKUT JEATEIbHOCTHBINA MPUHIIUI O0YUCHUSI.

Crpykrypa Kypca «Anredpa u Hadalla MATEMaTHUYECKOTO aHaJIN3ay BKIIOYAET
CIENYIOIINE COJECPKATEIBbHO-METOIMUYECKHE JUMHUM: «Yucna W BBIUUCIECHUS,
«DyHkuMK U Tpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Hayana Marematuueckoro
aHanuza», «MHOXKECTBA M JIOTMKa». Bce OCHOBHBIE COZIEPKATEIBHO-METOINYECKUE
JUHUU U3YYAIOTCS Ha TMPOTSDKEHMHM JIBYX JIeT OOy4YeHHuss B CTaplieil IIKoJe,
€CTECTBEHHO JOMOJIHAS APYT JIPyTra U MOCTEINEHHO HACHINAsCh HOBBIMU TEMaMU U
paznenamu. J{laHHbBIN KypcC SIBJSICTCSI MHTETPATUBHBIM, MIOCKOJIBKY OOBEIUHSET B ce0e
COJIEp’)KaHME HECKOJIbKUX MAaTEMaTHUYE€CKUX MUCIUIUIMH: anredpa, TPUroHOMETpPHS,
MAaTEMATUYECKUN aHaIU3, TEOpUsi MHOXKECTB U np. [lo mepe Toro kak ydammecs
OBJaJCBAlOT BCE OoJiee IMIUPOKUM MaTEMAaTUYECKUM ammaparoM, y HHUX
MocJeI0BaTeIbHO  (OPMHUPYETCS M COBEPIICHCTBYETCS  yMEHHUE  CTPOUTH
MaTeMaTUYECKYIO MOJIENIb PEATIbHON CUTyallud, IPUMEHSTh 3HAHUS, OJYYCHHBIE B
Kypce «Airedpa W Hayajia MaTEMaTHYECKOTO aHalu3a», Ui  PEeIICHUs
CaMOCTOATENBHO  COPMYJIMPOBAHHOM  MaTeMaTHYECKON 3ajadyd, a 3aTeM
WHTEPIIPETUPOBATH MOTYUCHHBIN pe3yJIbTar.

ConepxarenpHo-MeTOAMYECKasT JUHUS «YUucma M BBIUKCICHUS 3aBEPIIACT
dbopMUpOBaHUE HABLIKOB HMCIOJIb30BAHUS JCHCTBUTEIBHBIX UYHCEIN, KOTOPOE OBLIO
HA4YyaTO B OCHOBHOW mmkoje. B crapmieli mikone ocoboe BHUMAaHHUE YACNACTCS
(GOpMHUPOBAHUIO TPOYHBIX BBIYHCIUTEIBHBIX HABBIKOB, BKIIOUYAIOMIUX B ce0s
UCIIOJIb30BAHUE PA3UYHBIX (OpPM 3amucu  JEHCTBUTEIBHOTO YHWCIA, yMEHUE
pallMOHAJILHO BBIMOJHATH JACHCTBUS C HHUMH, JejaTh MPUKUIKY, OICHUBATh
pesyapTar. OOydaromuecs: MOJy4ar0T HaBBIKM MNPUOMMKEHHBIX BBIYUCICHUMN,
BBITIOJTHEHUS JIEUCTBUUA C 4YHCIaMM, 3alMCaHHBIMM B CTaHIapTHOM (dopme,
HCIIOJIb30BaHUs MAaTEMATUUECKUX KOHCTAHT, OI[EHUBAHUS YMCIIOBBIX BBIPAKCHUIA.

JIunus «YpaBHEHUSI U HEPABEHCTBA» pEaJU3yeTCs] Ha MPOTSKEHHH BCETO
OOy4eHHs B CTapiiei IIKOJIe, TOCKOJbKY B KaXJIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHHWE COOTBETCTBYIOMMX 3amad. OOydarommecs: OBIaJeBaIOT
pPa3IMYHBIMU METOJAMU PEIICHHS 1EJIbIX, PalUOHAJIbHBIX, HWPPAIMOHAIbHBIX,
MOKA3aTeNbHbIX, JIOTQpU(PMUUECKUX M  TPUTOHOMETPUUYECKUX  YpaBHECHUH,
HEpPABEHCTB U UX cucteM. [lorydyeHHbIE YMEHUS UCTIOIB3YIOTCSI MPU UCCIETOBAHUN
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(GYHKIUI ¢ MOMOIIBI0 MPOU3BOJHON, PEUICHUHM MPUKIAAHBIX 3a1ad U 3a1ad Ha
HaxXOXJIE€HWE HauOOJBIIMX W HAUMEHBIIUX 3HadeHWH QyHkuuu. [laxHas
coJieprKaTeNbHas JIMHUS BKIIIOYAET B ce0s1 Takke (POPMUPOBAHUE YMEHUM BBINOIHATD
pacuétsl o popMyiaM, IpeoOpa30BaHus LENbIX, PALIMOHAIBHBIX, UPPAUOHAIBHBIX
Y TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TAKXKE BBIPAXKEHUN, COJIEPIKALUX CTEIIEHU U
gorapumbl. briarogaps u3ydeHuo anreOpandeckoro Marepuaia IMPOUCXOJUT
JaNbHEMIIee pa3BUTUE AITOPUTMUYECKOTO U a0CTPAKTHOIO MBIIIJIEHUS YYaIUXCH,
dbopMupyIOTCA HaBBIKM JEAYKTUBHBIX PACCYXJEHUH, pabOThl C CHUMBOJIBHBIMH
dbopMamu, mpencTaBICHHs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJE PAaBEHCTB U
HepaBeHCTB. AunreOpa npepiaraeT 3()QEeKTUBHbIE HUHCTPYMEHTHI IJISl PELICHUS
IPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3a/]ad, HAIJSIIHO JEMOHCTPUPYET CBOM
BO3MOYKHOCTH KakK sI3bIKa HaAyKH.

CopepxarenpHo-MeTonyeckass JuHUS «DyHKUMM u  TpaduKU» TECHO
NEeperuieTaeTcs ¢ APYyrUMH JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33J1aET
MOCJIEIOBATENBHOCTh U3YUEHUs1 MaTeprania. M3yueHue cTeneHHon, NoKa3aTeabHo,
Jorapu(MUYECKOl U TPUTOHOMETPUUYECKHX (PYHKIMH, MX CBOWCTB M TI'pa(UKOB,
UCIOJIb30BaHUE (YHKLIMHA JUIsl pelIeHus 3a/ad U3 APYruX y4eOHbIX MPEeIMETOB U
pea’bHOM JKM3HM TECHO CBS3aHO KAK C MAaTE€MaTHYeCKHM AaHAJIW30M, TaK U C
pelieHreM ypaBHEHMM M HepaBeHCTB. llpu 3Tom Ooiblioe BHUMaHUE YAENISETCS
(OpMUPOBAHNIO YMEHHUSI BbIpaxaTh (POPMyJIaMHU 3aBUCUMOCTH MEXAY Pa3INuHbIMU
BEJIMYMHAMU, UCCIIEIOBATh MOJIyYeHHbIE PYHKIUU, CTPOUTH UX rpaduku. Marepuan
OTOM COIEpKATEIbHOM JIMHUM HAIEJEeH Ha pa3BUTHE YMEHHW U HaBBIKOB,
MO3BOJISIONIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEJIMYMHAMU B PazIMyHON (opme:
aHAJIMTHYECKOM, Tpaduueckoi 1 cioBecHoU. Ero nzydenue cnocoOCTByeT pa3BUTHIO
ANTOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETH3AIlUH,
UCIIOJIb30BaHUIO AHAJIOTUH.

ConepxarenpHas JuHMS «Havyama MareMaTnyeckoro aHalau3a» I03BOJISET
CYLIECTBEHHO PACUIMPUTh KPYr KaK MAaTeMaTHUYECKHX, TaK M MPHUKIAJHBIX 3a]1ad,
JOCTYITHBIX 00YyYaromuMcs, Y KOTOPbIX MOSBISETCS BO3MOXKHOCTh UCCIEIOBATH U
CTpOUTH Ipaduku (YHKIMM, ONPEenensiTh UX HAauOOJIbIINE U HAUMEHbBIINE 3HAUCHMUS,
BBIYHCIIATh IUIONIAAU (UTYp U OOBEMBI TE€J, HAXOJUTh CKOPOCTH M YCKOPEHHUS
npoueccoB. JlaHHas colep)KaTelibHas JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH
IOCTPOEHUSI MaTEMaTUYECKUX MOJEIEH pealbHbIX CHTyalud, HaXO0XKICHHUS
HaWJIy4ylIero PEIIeHHs] B MPUKIAAHBIX, B TOM YHCIIE COLUUATbHO-3KOHOMHUYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaT€MaTHYEeCKOro aHajiu3a CIoCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (OPMAIBLHO-JIOTMYECKOT0 M KPEATUBHOI'O MBIILICHUS,
(GbOpMHPOBAaHUIO YMEHUHN pACIIO3HABATH MPOSIBICHUS 3aKOHOB MATEMAaTUKU B HAyKe,
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TeXHUKE M HCKyccTBe. OOywaromiyecsi Y3HAIOT O BBLAAIOMIMXCS pe3yJbTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTUS MATEMATUKHU KaK HAYKH, U UX aBTOpax.

ConepxarenpHo-MeToaMYeCKas JTMHUA «MHOXKECTBA U JIOTHKa» B OCHOBHOM
IIOCBALIIEHA  JJIEMEHTaM  TEOPUUM  MHOXKECTB.  T€OpEeTHKO-MHOXECTBEHHBIE
IIPEICTABIICHNAS] IIPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTE€MAaTUKH W IPEUIararoT
Haubosiee yHUBEPCAIbHBIN SI3bIK, OOBEIUHSIONINI BCE pa3/ieibl MaTEMAaTUKU U €€
NPWIOKEHUN, OHU CBA3BIBAIOT PAa3HbIE MAaTEMAaTUYECKUE IUCLUIUIMHBI B €IUHOE
uenoe. Iloaromy BakHO 1aTh BO3MOXKHOCTH IIKOJIBHHKY MOHUMAaThb TEOPETHKO-
MHO>KECTBEHHBIM A3bIK COBPEMEHHOW MAaTEMAaTUKH M HCIOJIb30BAaTh €ro Ui
BBIPAKEHUSI CBOUX MBICIICH.

B kypce «AnreOpa u Hauajga MaTeMAaTUYECKOTO aHAIN3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBBI ~ MaT€MaTHMYE€CKOIO  MOJEIMPOBAHUS, KOTOPBIE  IIPU3BAHbI
c(OpMUPOBATH HABBIKM MOCTPOCHUSI MOJENIEH peallbHbIX CUTYallui, UCCIIEIOBAHUS
TUX MOJIEJEH C MOMOIIBIO ammapaTa aiareOpbl U MaTEMaTUYECKOTO aHalu3a H
WHTEPHPETALNN MOJYUYECHHBIX pEe3yJbTaTOB. Takue 3a/laHus BIUIETEHBI B KXK/IbIN U3
pa3ze’oB NpOrpaMMbl, TOCKOJIBKY BECh MaTepUall Kypca IUPOKO UCTIOIb3YETCs IS
pelieHus] MpUKIAaIHbIX 3anad. [Ipum pelmeHun peanbHbIX MPaKTUYECKHX 3ajad
yyaliecs: pa3BUBAIOT HaOJIIOJaTENIbHOCTb, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBarbcs, HCHOJIb30BaTh AaHAJOTHIO, 0000IIaTh W KOHKPETU3UPOBATh
npobiieMy. JlesTenbHOCTh 10 ((OPMUPOBAHUIO HABBIKOB PEILIECHUS TPUKIIAIHBIX 33/1a4
OpraHu3yeTcsi B MPOLECCe M3YYECHHs BCEX TeM Kypca «Anredpa W Hayaia
MAaTeMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

B ydeOHOM ruiaHe Ha W3ydeHHME Kypca alreOpbl M HayaJl MaTeMaTUYeCKOTO
aHanun3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 ydaca B Heaenmto B 10 kimacce u 3 yaca B
Heznenmo B 11 kmacce, Bcero 3a iBa roga ooydenust — 170 yacos.

COILEPKXAHHUE YYEBHOTI' O KYPCA

10 KITACC

Yuciia ¥ BbIYUCTICHUS

Paunonanpubpie uncia. OOBIKHOBEHHBIE W J€CATUYHBIE APOOU, MPOIEHTHI,
OECKOHEUHbIE  NEepUOAUYEeCKue  Apodu.  Apudmernyeckue  omepamuum  C
palroHaIbHBIMU YHUCIIAaMH, MTPE00pa30BaHUs YUCIOBBIX BblpaxkeHuil. [IpumMeneHue
npobeil ¥ MPOLEHTOB ISl peUIeHUs MPUKIAAHBIX 3a/ad U3 Pa3IU4HbIX OTpaciei
3HAHUM U PEATbHOW KU3HMU.



JlelicTBuTENbHBIE 4YHWCIIA. PanWoHanbHBIE W UPPALMOHAIBHBIE YHUCIA.
ApudmeTnueckue omnepandd ¢ JACHCTBUTENbHBIMH yuciamu. [IpubmmkEHHbIE
BBIYUCJIEHUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenp ¢ uenbiM  nokasareneM. CranpaptHas  QopMa  3alucu
JNENUCTBUTENBLHOTO  uucha. Vcrnonb3oBanwe — noaxodsmied  Qgopmbel  3amucu
JNEUCTBUTEIBHBIX YHUCEN ISl PEUICHUS NPAKTHUYECKUX 3alad M MPEICTaBICHUS
JTAHHBIX.

ApudmeTrnueckuii  KOpeHb  HaTypaidbHOW  cremeHu.  [ledcTBus  C
apu(pMeTHYECKUMU KOPHSMHU HAaTYpaJIbHOM CTETICHHU.

CuHyC, KOCHHYC ¥ TaHT'€HC YHCIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE TIPEOOpPa30BaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHUE, KOpeHb ypaBHeHUs1. HepaBeHCTBO, pelieHne HepaBeHeTBa. MeTo
WHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenne nppannoHanbHbIX YPaBHEHU U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a]1a4 U
3aJlay U3 pa3auvHbIX 001acTel HayKU U pealbHOW XKU3HH.

DOyHKUMU U TpaGuKHn

@yHkuus, cnocoObl 3ananus GpyHkuuu. ['papuk pynkumu. Bzaumuo oopatHbie
byHKIUU.

OO6nacth omnpeneneHuss U MHOXECTBO 3HaueHud (yukuuu. Hymu dyHKIuu.
[TpoMexyTKH 3HAKOTIOCTOSAHCTBA. YETHBIE M HEUETHBIE (DYHKLIUU.

CrenenHast QyHKIUSI C HATYpaJIbHBIM M LI€JIbIM MoKa3arenem. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpauK KOpHsS N-Oi CTENEHHU.

Tpuronomerprueckass OKpPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

Havana mareMaTH4ecKOro aHAIU3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs IOCJIEJOBATEIbHOCTEH.
MOHOTOHHBIE MOCIIEN0BATEIBHOCTH.

Apudmernueckas U reomeTpuueckas nmporpeccuu. beckoneuno yOwiBaromiast
reoMmerpuyeckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUYECKOM



nporpeccun. Dopmysia CIOXKHBIX NOPOLEHTOB. VcCronb30BaHWE MpOrpeccuu s
pELICHUS PeallbHbIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

MHO»XeCTBO, omepanuu HaJx MHoOXecTBamH. Jluarpammel Oitnepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO anmapara s ONHCAaHUsl PEeallbHbIX
MIPOLIECCOB U SIBJIICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CIeICTBHE, T0OKa3aTEIbCTBO.

11 KIIACC

Yuciaa 1 BBIYUCTCHUSA

HarypanbHubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIIbIX YHACEIL.

Crenenb ¢ pauMOHAJIBHBIM NIOKa3aresieM. CBOMCTBA CTENICHH.

Jlorapugm ymcna. JlecaTuuHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXEHU, COAEPKALUX JTOTapu(MBbI.

[IpeoOpazoBanre BbIpaXXEHUM, COACPKAIMMUX CTENEHU C palUOHAIbLHBIM
ITOKA3aTEIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpPaBHEHMS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

CucrteMpl TMHEWHBIX YpaBHEHUM. PenieHne npuKIagHbIX 33134 C MOMOUIIBIO
CUCTEMBI JIMHEUHBIX YPaBHEHHUN.

CucTeMbl U1 COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMmeHeHnEe ypaBHEHHI, CHCTEM U HEPABEHCTB K PELICHUIO MaTEMATUYECKHUX
3a/1a4 v 3a71a4 U3 pa3InuHbIX 00J1acTel HAYKU U PEAIbHON KU3HHU.

DOyHKUUM U TpaduKu

Oynkius. [lepuognueckue pynkimu. [IpomexyTku MOHOTOHHOCTH (YHKITUH.
MakcumMyMbl U MUHUMYMBbl (QyHKUuMU. HanOonblllee ¥ HauMeHblee 3HA4YECHHE
(GyHKUIHMH HAa TPOMEXKYTKE.

Tpuronomerpuueckue PyHKIIMU, X CBOMCTBA U IPaPUKH.

[TokazaTenbHas u orapudmuueckas GyHKINUU, UX CBOMCTBA U rpaduKH.

Ucnionp3oBanne rpadmkoB GYHKIMA AT PEIICHUs YPABHCHUN M JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUM A7 HUCCIEIOBaHUS MPOLECCOB H
3aBHCHUMOCTEH, KOTOpbIE BO3HMKAIOT IMPH PEIICHUH 3alad U3 JAPYTuX Yy4eOHbIX
MPEIMETOB U PEATBHON KU3HU.

Hayaja MmaTeMaTH4ecKoOro aHajamsa



HenpepriBabie GpyHKIIMN. MeTOT MHTEPBAJIOB sl PEIICHUS HEPABEHCTB.

[IpousBognass  pynkumu. ['eomerpuueckuii W (QU3HUECKUNA  CMBICH
MIPOU3BOIHOM.

[IpousBognbie  aneMeHTapHbIX  (QyHKIUA.  DopMyiabl  HAXOXKICHUS
MPOU3BOJHON CYMMBI, TPOU3BE/ICHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHre MPOU3BOJHON K HCCIEIOBaHUIO (DYHKIIMI HA MOHOTOHHOCTH U
KcTpeMyMbl. Haxoxxaenue HauOOIbIIero 1 HAMMEHBIIETO 3HAYeHUS (YHKIMH Ha
OTpE3KE.

IIpyumenenne TPOU3BOMHOM JUISl HAXOXKICHMS HAWIY4YlIero pelIeHHs B
NPUKIAAHBIX 3a7a4ax, A ONpeAesIeHus CKOPOCTH Mpolecca, 3aJJaHHOTO (opMyJIoit
WU TPaPUKOM.

[TepBooOpaznas. Tabnuiia nepBooOPaA3HBIX.

Wurerpan, ero reomerpuueckuii u (Gu3nMdeckud cmbicha. Beruncnenue
uHTerpana no gpopmyne Herorona—IJleiiOnuua.

IINIAHUPYEMBIE PE3YJIBTATDBI

OcBoenune yueOHoOro mnpeaMera «MaremaTukay JOJDKHO OOecreunBaTh
JTIOCTUKEHHE HAa YPOBHE CPEAHEro 00I1ero oopa3oBaHus CICAYIOMUX JTUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIUHHOCTHBIE PE3VYJIBTATHI

JIngHOCTHBIE pe3yNbTaThl OCBOCHHS IIPOTpaMMbl Y4COHOTO IIpeaMeTa
«MareMaTHKa» XapakTepU3yroTC:

I'pax1aHCKOE BOCITMTAHHE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU O0YJArOIIErocs: Kak aKTUBHOTO
M OTBETCTBEHHOIO WJIE€HA POCCHUICKOro 0OIlecTBa, MPEACTaBICHUEM O
MaTEeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SBICHUH,
mpoLenyp TpakIaHCKoro obmiecTBa (BBIOOPHI, OMPOCHI U TMp.), YMEHHUEM
B3aMMOJICCTBOBATH C COIUATBHBIMU MHCTUTYTaMH B COOTBETCTBUU C MX QYHKIIUSIMHU
Y HA3HAYECHUEM.

[TaTprnoTHYECKOE BOCIMTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPAKIAHCKON UIEHTUYHOCTH, YBAKECHUS K
MPOUIJIOMY M HACTOSIIEMY POCCUHUCKON MAaTEMAaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JIOCTUKECHUSAM POCCUHMCKAX MAaTEMAaTUKOB U POCCUMCKON MAaTEMaTHUYECKOM IIKOJIbI, K
WCIIOJIb30BAHUIO JTHX JIOCTIDKCHHM B JIPYyrUX HayKaxX, TEXHOJOTHAX, cdepax
AKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIMTAHUSI:




OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HApOJa;
cOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTHYECKOTO  TIOBEACHWS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM HAYKH U JIeITeIbHOCTHIO
y4€HOI0; 0OCO3HAHUEM JIMYHOTO BKJIaa B MOCTPOCHHUE YCTOMUMUBOrO OyayIIETo.

OCTETUYECKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOILIEHHWEM K MHpPY, BKIIOYas 3CTETUKY MAaTE€MaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 33/1a4, PEIICHUM, PacCyXIECHUMN; BOCIPUUMYHUBOCTHIO
K MaTEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA.

Pu3n4eCcKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO yMEHHUS TMPUMEHSATH MaTeMaTHYECKUE 3HAHHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KHU3HU, OTBETCTBEHHOTO OTHOIIICHUS K
CBOEMY 3JIOPOBBIO (37I0pOBOE MHUTaHWE, COAJAHCUPOBAHHBIM PEKUM 3aHATHH H
OT/IbIXa, peryjsapHas Gpusnueckas akTUBHOCTD); (DU3UUECKOTO COBEPIICHCTBOBAHMS,
MIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHON JESITEIBHOCTBIO.

TpymoBoe BOCOUTAHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM LIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pa3uuHbIM cepam mpodecCUuoHaTbHON NeATeIbHOCTH, CBI3aHHBIM C MaTeMaTUKON
1 e€ MPIIOKSHUSIMU, YMEHHEM COBEPIIIaTh OCO3HAHHBIN BBIOOP Oyaymie npodeccuu
1 pearu30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC TUIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTHIO
K MaTeMaTU4ecKoMy OOpa30BaHHI0O U CaMOOOpa30BaHHUIO HA TMPOTSHKEHUHM BCeH
JKW3HU; TOTOBHOCTBHIO K aKTHBHOMY YYaCTHIO B PEIICHUM MPAKTUYECKUX 3a]au
MaTeMaTUYECKOW HAMpPaBICHHOCTH.

KOJIOTHYECKOE BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTMYECKON KYJIbTYphl, MOHUMAHUEM BIIUSHUS
COIIMAJIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLIMATBHOMN
Cpellbl, OCO3HAaHHMEM TJIOOAIBHOTO  XapaKTepa JKOJOTHYECKUX  MPOoOIIeM;
OpUEHTalMell Ha MPUMEHEHHWE MaTeMaTUYECKHX 3HAHUU MJI1 pElIeHus 3aj1ad B
00J1acTU OKPY KaIOIIEH Ccpe/ibl, TUIIAaHUPOBAHUS MOCTYIIKOB U OLICHKUA UX BO3MOKHBIX
MOCJICICTBUI [T OKPY’KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOIO MO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAayKu W  OOIIECTBEHHOW  MPAKTUKH, TOHHUMaHUEM
MaTeMaTUYeCKOW HayKd Kak c(depbl 4YeIoBEYECKON MACSITENBHOCTH, JTAaloB €&
pPa3sBUTUS W 3HAYMMOCTU JUIA PA3BUTUSA LUBWIM3ALMUU; OBJIAJACHUEM SI3BIKOM
MAaTEMATUKH W MAaTEMATHYECKOM KYJbTYpOM KAaK CpPEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh NPOEKTHYI0 W HCCIEIOBATENBCKYIO JEATENBHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOrpaMMbl Y4eOHOTO TpeaMmeTa
«MaremaTuka XapaKTePU3YIOTCS OBJIaJICHUEM YHHUBEPCaTbHBIMU
NO3HABAMENbHLIMU  OCUCMBUSAMU,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicCmeUusAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTNEUAMU.

1)  Vhusepcanvhvie  no3nasamenwvhwvle  Oelicmsus,  0Oecnedusaom
Gopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8, 00VUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA — OKpyxcalowjeco  Mupa,  NpUMEeHeHue  JI02UYecKUXx,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble Jornyeckue AeUCTBUS:

® BBIABJIATH U XapaKTEPU30BaTh CYLIECTBEHHbIE NMPU3HAKH MATEMATHYECKUX
OOBEKTOB, MOHATUH, OTHOLIEHUI MEXIY NOHATUAMU; (DOPMYIUPOBATH ONPEACICHUS
MOHATUH; YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PHUKALIMN, OCHOBAHUS IS
000011I€HNS U CPAaBHEHHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3a,;

® BOCIpPUHUMATh, (OpMYyIMpOBaTH M  NPEOOpPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENIbHbBIE U OTPULIATENIbHBIE, €AMHUYHBIE, YACTHBIE U OOLIUE; YCIOBHBIE;

® BBIABIATH ~ MAaTEMATHYECKHE  3aKOHOMEPDHOCTH,  B3aWMMOCBSI3U U
npoTuBopeurss B (akTax, JaHHBIX, HAOMIOJEHUAX W YTBEPKIACHUSX; Ipeaararhb
KPUTEPHUH JJIs BBISIBJIEHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

e JenaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHBHBIX U
WHAYKTUBHBIX YMO3aKIOUEHUH, yMO3aKIIOUEHUH TI0 aHAJIOTUH;

® [IPOBOJIUTH CaMOCTOATENLHO J0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKJICHUU (IPSIMBbIE U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTALINIO, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOJIBI;

® BBIOMpATh CIOCOO perieHus: y4eOHOW 3ajmadyu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEUIEHUs, BBIOMpaTh HauOoJIee MOAXOASIINNA C Y4ETOM CaMOCTOATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble HcclieIoBaTEIbCKUE ACHCTBUS:

® HCIIOJIH30BaTh BOIMPOCHI KaK HMCCIIEIOBATECILCKHN WHCTPYMCHT ITO3HAHUS;
dbopMyIMpOBaTh  BOMPOCH,  (PUKCHUPYIONIME  TPOTUBOpEYHE,  MpodIeMy,
yCTaHaBJIMBATh KCKOMOE U JJaHHOE, (HOPMHUPOBATH TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO
TIO3UIINIO0, MHCHHC,
® IIPOBOJUTH CaMOCTOSITEIIBHO CIUTAaHMPOBAaHHBIN DKCIIEPUMEHT,
UCCIICIOBAaHNE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa,
SIBJICHUSI, TIPOIIECCA, BBISBICHHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMH,
poLEeccamy;
10



® CaMOCTOSITENIBHO (pOpMyIHUpOBaTH 0OOOIICHHS U BBIBOJABI 10 PE3yJIbTaTaM
NpOBEAEHHOTO  HAONMIOJNEHUWS,  WCCIICNOBaHWS,  OICHUBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

® TIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TaKKE BBIABUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ nuadopmarimei:

® BBISBIATH ACPUITUTH HHGOPMAIINH, TaHHBIX, HECOOXOIUMBIX /U OTBETA HA
BOIIPOC U JJIsl PELLICHUS 33/1a4U;

e BbIOMpaTh  HMHGOPMAIMIO U3  HMCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHANMM3UPOBaTh, CHUCTEMATH3UPOBATh W  HMHTEPIPETHUPOBATh  WH(OpMAIUIO
pPa3TUYHBIX BUIOB B (POPM MIPEICTABIICHNUS,

® CTPYKTYpUpOBaTh MH(OpPMAIMIO, TMPEJICTABIATh €€ B pa3IMUHbIX (opMax,
WUTIOCTPUPOBATH TpaduuecKy;

® OILICHUBATH HaJIEKHOCTD uH(popmanuu 1o CaMOCTOSITEJIbHO
c(hopMyJIHMPOBAaHHBIM KPUTEPHUSIM.

2)  VYuusepcanvuvie KOMMyHUKamueHuvle  Oelicmeus,  0becnewusaom
choOpMUPOBAHHOCTNB COYUATILHBIX HABLIKOG 00YUAIOUWUXCS.

OOmenue:

® BOCHPHHUMATH U (HOPMYJIMPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSMHU
U 1IeJISIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BhIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
W TIHCHbMEHHBIX TEKCTAaX, JaBaTh TOSICHEHUs] MO XOAYy peUIeHUs 3ajJayu,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJIbTar;

® B X0ji¢ 0OCYXXJICHHS 3a71aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
poOJIeMBl, pelraeMon 3a1a4u, BBICKa3bIBaTh UCH, HAIICJICHHBIC HA IMIOUCK PEIICHHUS;
COTIOCTABJISITh CBOM CYXIEHUSI C CYXICHUSIMU JIPYTUX YYACTHUKOB JHAJora,
OOHapyXUBaTh pa3IU4YME€ M CXOJACTBO TMO3UIMNA; B KOPPEKTHON (Qopme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

® [IPEACTaBJIATH PE3YIbTATHI PEIICHUS 3a7]aUH, SKCIIEPUMEHTA, UCCIICI0BAHMUS,
MIPOCKTA; CaMOCTOSITEJILHO BBIOMpATh (OpMaT BBICTYIUICHHS ¢ Y4YETOM 3a1a4
MPE3EHTAIlUU U OCOOEHHOCTEH ayTUTOPHH.

CoTpyIHHUYECTBO:

® [TOHUMATh U UCIIOJIH30BATh MPEUMYIICCTBA KOMAaHIHON ¥ WHIANBUIYaJTbHON
paboThI PU pelIeHNN YU4eOHBIX 3a/1a4; MPUHUMATD 11€J1h COBMECTHOM JICSITEIIBHOCTH,
IJIAHUPOBATh OPTAHU3AIMI0O COBMECTHOW pabOThI, pacmpenensaTb BHUABI PaboT,
JIOTOBAPUBATHCSA, OOCYXKJaTh MPOIECC W Pe3ylabTaT padoThl; 0000maTh MHEHHS
HECKOJIBKMX JIFOJICH;
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® y4YacTBOBaTh B IPYIIMOBBIX (popmax paboThl (00CykaeHUSA, OOMEH MHEHHIA,
«MO3TOBBIE LITYPMbI» U UHBIE); BBIIOJIHATH CBOIKO YacTh padOThl M KOOPAUHUPOBATH
CBOM JICUCTBUSA C APYTMMHU YJI€HAMHM KOMaH]bl; OLICHUBATh KaYECTBO CBOETO BKJIA/A
B O0mMi TPOAYKT MO KpUTEpPHUSM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMH
B3aMMO/JICHCTBUS.

3) Vhusepcanvhvle pecynsamuenule oeticmeus, obecneuusarom opmuposanue
CMBLCIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUYHOCTIU.

CaMoopra"usanus:

COCTaBJISATH IIJIaH, aJATOPUTM PEIICHUS 3a/Ja4d, BRIOUPATh CIIOCO0 PEIICHUS C

Y4ETOM UMEIOIITUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ yUéTOM HOBOM MH(pOpPMAITUH.
CaMOKOHTPOJIb:

® BJAJETh HAaBbIKAMU IIO3HABATEJIbHOM peQJIEKCUH KaK OCO3HaHUS
COBEPILAEMBIX JEUCTBUIA U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB; BIAJIETh
crnocob0aMy CaMOIIPOBEPKH, CAaMOKOHTPOJIA Tpolecca U pe3ysibTaTa pelieHus
MaTEeMaTU4YEeCKOH 3a/1a4H;

® [IPEABUIECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEILICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX,
HaWJEHHBIX OIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

® OLICHMBATh COOTBETCTBUE pE3yJIbTaTa LEIU U YCIOBUAM, OOBSICHSTH
IPUYMHBI JTOCTHKEHUS WIM HEAOCTHKEHUS PE3YyJbTAaTOB JESITEIIbHOCTH, HAXOANUTH
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMMPEAMETHBIE PE3YJIBTATDBI
OcBoeHune yueOHOTo Kypca «Anredpa 1 Hadaja MaTeMaTHIeCKOro aHAIM3a» Ha
YpOBHE cCpeAaHero oOuiero o0pa3oBaHUsl JOJDKHO OOECreuuBaTh JOCTHXKCHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KITACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh MOHATUSIMHU: pPAlUMOHAIBHOE M JICUCTBUTEIIBHOE YHUCJIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

Boimonusate  apudMeTrhyeckue — omepaudud = C  palMOHAIBHBIMU |
JNEHUCTBUTEIbHBIMU YHCIIAMH.

BoInonHaTe MpUOIMKEHHBIE BBIUMCICHUS, MCIIONb3Yys MpaBUiia OKPYIJICHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJIbTaTa BHIYMCICHHN.
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OmneprpoBaTh MOHATUSIMU: CTENEHB C IIEJIBIM NTOKAa3aTeNIeM; CTaHaapTHas popma
3alMCH JIEMCTBUTEIBHOTO YHCIA, KOPEHb HATypaJlbHOM CTENEHH; HCHOJIb30BATh
HNOJXOJAIIYI0 (POPMY 3aIIUCH JIEHCTBUTENBHBIX YHCEI JJIS PELICHUS MPAKTUYECKUX
3a]1a4 ¥ NPEJCTaBICHUS JaHHBIX.

OnepupoBarh MOHATUAMU: CUHYC, KOCHHYC M TaHIE€HC IIPOU3BOJIBHOIO YTJIA;
UCIIOJIb30BaTh 3allMCh POU3BOJIBHOIO yrja uepe3 oOpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHNs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMHU: TOXKIECTBO, YPABHEHWE, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, NPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BeimmonHaTe npeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAKEHUN M pellaTh
TPUTOHOMETPUYECKHUE YPAaBHEHHS.

BoInonHATh mpeoOpa3oBaHUsl UENbIX, PAUMOHAIBHBIX M HpPPAlMOHAIBHBIX
BBIPOKEHUI U peliaTh OCHOBHBIE TUIIBI LENBIX, PAIMOHAIIBHBIX U UPPAIIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA ISl pELICHUSI MAaTEMAaTUYECKUX 337134 U
3a]1a4 U3 pa3IMYHbIX 00JacTei HayKU U pealbHOM JKU3HH.

MogenupoBaTb pealbHblE CHTyalldd Ha A3bIKE alnreOpbl, COCTaBIATh
BBIDAKECHUSI, YPAaBHEHMs, HEPaBEHCTBA 10 YCIOBUIO 33Jayd, HCCIEN0BATH
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAaHUEM alllapaTa anareopsbl.

DOyHkuuu U rpadpuku

OnepupoBath MOHATUAMH: (PYHKIHUSA, CIOCOOBI 3aaHusl (PyHKLIHMH, 00JIacTh
OMpENENCHUs] U MHOXECTBO 3HAYEHUN (PYHKUUU, Tpaduk (yHKUHUH, B3aUMHO
oOpaTHbIe (PYHKITUH.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKLUU, HYJIU (PYHKIIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBaTh rpaduky GyHKIMMA 7151 pelieHUs] ypaBHEHUH.

CrpouTh M 4yuTaTh Ipa@uKUA JMHEWHON (DYHKIMH, KBaJAPATUUHOW (DYHKIIHH,
CTENEHHOU (PYHKIMU C LIEJIBIM TOKA3aTeJIEM.

Ucnons3oBath rpaduikd QyHKIUE IS UCCIEIOBAHMUS TPOIIECCOB U
3aBHCHUMOCTEH MpHU pElIeHUM 3a7ad U3 IPYIHX y4eOHBIX MPEAMETOB U peaslbHOM
KU3HU; BbIpaxaTh GOpMyIaMH 3aBUCUMOCTU MEXIY BEIIMYMHAMH.

Havana mareMaTH4€CKOr0 aHAJIN3A

OnepupoBaTh MOHATHSAMH: TOCJIEIOBAaTEIbHOCTh, apupMeTHUecKass WU
reoMeTpUYeCcKas MPOrpeccuu.
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OnepupoBaTh TOHATHSAMHU: OECKOHEYHO YyOBIBAKOIMIAs TE€OMETPUYECKas
nporpeccusi, CcyMma 0O€CKOHEUHO yObIBAIOLIEH FT€OMETPUIYECKON MPOTPECCHH.

3agaBath MOCIE0BATEILHOCTH PA3IMYHBIMUA CTIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEN M MPOTPECCU JJIsl PEIICHUS
peAIBbHBIX 33J1a4 MPUKJIIAIHOTO XapakTepa.

MHo:xecTBa H JIOTHKA

OnepupoBatTh MOHATUSIMU: MHOKECTBO, ONEPAIIMK HaJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar Ui OMKUCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUM, TIPY PEIICHUU 3a71a4 U3 APYTUX yISOHBIX MPEAMETOB.

OnepupoBath MOHATUSIMU: OIpPEJICIICHHUE, TeopeMa, CJICJICTBHE,
JI0Ka3aTeJIbCTBO.

11 KIIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: HATYpPaJbHOE, LEJIOE YHUCIO; HCIIOJIb30BaTh
IIPU3HAKH JEITUMOCTH LIEJIBIX YUCE, PA3JIOKEHNE YUCIIA HA IPOCTHIE MHOKUTEIH JJIs
pemeHus 3aaad.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM IIOKA3aTEIIEM.

OmnepupoBaTh NOHATHUAMHU: JIOTapudM UHKCHA, AECCATUYHBIE U HATypaJIbHbIE
JorapupMsl.

YpaBHeHHS U HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTENIEHH AJI IPE0OPa30BaHUs BRIPAXKEHUI; ONIEPUPOBATh
MOHATHSIMU: TIOKA3aTEIbHOE YPAaBHEHUE W HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI
ITOKA3aTEJIbHBIX YPABHEHU U HEPABEHCTB.

BbimonHsATe npeoOpa3oBaHUs  BBIPAKEHUH, COAEpXalUX Jorapugmsl,
ONEepUPOBATh MOHATUSAMU: JIOTapU(PMHUECKOE ypaBHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JJOTrapu(PMUUYECKUX YPaBHEHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMM: CHCTEMA JIMHEWHBIX YPABHEHUN U €€ PEILICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JIJI PEIIECHUS IPAKTUYECKUX 3a1a4.

Haxomute pelieHuss npOCTEUIINX CUCTEM U COBOKYITHOCTEH PAalMOHAJIBHBIX
YPaBHEHUM U HEPABEHCTB.

MonenupoBaTh pealbHblE CHUTyalldd Ha S3bIKe aureOpbl, COCTaBISATh
BBIPAXEHUs, yDABHEHM], HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a7a4H, UCCIIEN0BATh
MOCTPOEHHBIE MOJIEIIU C MCIIOJIb30BAHUEM armapara anreopsl.

DYyHKIUHN U TPAPUKH
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OnepupoBaTh  MOHATHUSMHU:  TNEpUOAMYECKas  (PYHKUIMA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIUH, TOUKH IKCTpeMyMa (QyHKIIUHU, HAanOOJIbIlIee U HAUMEHBIIIEE
3HaYeHUs (PYHKIUK Ha IPOMEXKYTKE; UCIIOJIb30BATh UX AJIs UCCIEA0OBAHMs (PyHKLIUH,
3aJJaHHOU Ipa)UKOM.

OmnepupoBarh MOHATHAMH: TpadUKHU I10Ka3aTE€IbHOM, JorapupMuyueckoil u
TPUTOHOMETPUUYECKUX (YHKIMH; M300pakaTh UX HA KOOPJIMHATHOW IJIOCKOCTH U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N306paxaTh Ha KOOPAWHATHOW TUIOCKOCTH TpadUKH JTUHEHHBIX YpaBHEHUN U
WCIIOJIB30BaTh MX I PEIIECHUs] CUCTEMBI JIMHENHBIX YPABHEHUMU.

Hcnonp3oBare rpadpuku (PyHKUMH A7 UCCIENOBaHMS IPOLIECCOB U
3aBHUCHUMOCTEN U3 IPYrUX y4eOHBIX TUCHUILINH.

Hayajia MaTeMaTH4eCKOro aHaJIM3a

OmnepupoBaTh MOHATUSMU: HENpepbiBHAs (YHKIUS; MPOU3BOAHAS (YHKIHH,
UCITIOJIb30BaTh T€OMETPUUECKUN U (DU3UUECKUI CMBICI MPOU3BOIHON ISl PEIICHUS
3aj1ay.

HaxonuThe npou3BOJHBIE IEMEHTAPHBIX (QYHKUUN, BBIYUCIATh TPOU3BOIAHBIC
CYMMBI, TPOU3BEIEHUS, YACTHOTO (DYHKITUI.

Hcnonp30BaTh NPOU3BOAHYIO ISl UCCIEA0BaHUS (YHKIIMM HA MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAaThl UCCIEIOBAHUS K TIOCTPOEHUIO I'paUKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAaXOXKACHUSA HAWIYYLIEro pELICHHUS B
MIPUKJIATHBIX, B TOM YHCIIE COIHAIBHO-3KOHOMUYECKHX, 3a/1a9aX.

OnepupoBaTh TNOHATHSMHU: MEPBOOOpa3HasT M  UWHTErpajg; IOHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.

Haxonuth nepBooOpa3Hbie 3JIEMEHTAPHBIX (PYHKIMI; BBIYMUCISATH UHTETPAI 1O
dbopmyne Herorona—JletiOHuia.

Pemware npukiagHeie 3amadyd, B TOM YHUCJIE COLMAIBHO-DKOHOMHUYECKOIO U
($u3NYECKOT0 XapaKTepa, CpeCTBAMU MaTEMAaTUYECKOTO aHaIN3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No KonnuecTBo yaco 9(H;I$p§§$$e
n/m HaumeHoBanuE pasACIIoB 1 TEM HPOrpamMMbl Beero [IpoBepounsie  IIpakTuueckue O6p:30B]Z,TeJIBHLIC
paboTh™* paboTsI pecypesl
MHoxecTBa palliOHAIBHBIX U
1 JICHCTBUTENBbHBIX YUCEN. PalnOHAIbHBIE 14 1
ypaBHEHUS U HEPABEHCTBA
9 Oyukuun U rpaduku. CTeneHs ¢ HelbM 6
[I0Ka3aTeieM
3 Apudmernaeckuii KOpeHb N—0i CTETICHH. 18 1
UppanmonanbHbie ypaBHEHHS 1 HEPABEHCTBA
DopMyitbl
4 TpUTrOHOMETpHUU. TpUroHOMETpUYECKUE 22 1
ypaBHEHUS
5 [TocnenoBaTeabHOCTH M IPOIPECCUH 5
6 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3ALIUS 3 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
KonunyecTBo yacos ONEKTPOHHBIE
Ne i/t HaumenoBaunue Pa3aciioB U TEM HPOrpaMMbI Beero HpOBepO‘lI:He HpaKTI/I‘ICCKI/Ie o 6}52?(21])3];;('1)‘2?:111:16
paboThI paboTbI e
CrermneHb ¢ paliOHATBLHBIM [TOKA3aTEIEM.
1 [TokazarenbHas pynkuus. [lokazarenbHbie 12 1
YpaBHEHUS U HEPABCHCTBA
2 Jlorapudmuueckas QyHKIHUS. 12
Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
3 TpuronomeTrpuyeckue GYHKIIMH U UX 9 1
rpaduxu. TpuroHoMeTpruecKre HEPAaBCHCTBA
4 [IponsBoaHas. [IpuMeHeHne MPON3BOIHOM 24 1
S) WHrerpan u ero npuMeHeHus 9
6 Cucrembl ypaBHEHHIA 12 1
7 HatypanbHble U 11en1b1e yncia 6
3 HOBTOPCHI/IG, 000011IeHNE, CHCTEMATH3AINS 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0

* BBuay kpaTkocpodHocTH npeObiBaHus oOydarommxcs B mkojge @I'BOY "BALL "Oxean", oTCyTCTBUS BpEMEHHU B

y4eOHOM TIepHo/ie CMEHbI Ha U3YUYEHHUE 1IeJIOr0 pasjiesia ydeOHOro npeaMera (Kypca) U BpeMeHH JIJIsi CaMOTIOITOTOBKH,

I1eJIECO00PA3HBIM SIBJISIETCS] IPOBEICHNUE MTPOBEPOUHBIX pa0OT BMECTO PEKOMEH/I0BAHHBIX KOHTPOJIHHBIX.
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KAJIEHJAPHO-IIOYPOUHOE IIJIAHMPOBAHUE
1o yueOHOMY TpeaMeTy «AnreOpa 1 Hauaia MaTeMaTHIecKoTo aHanmu3a. ba3oBeiii ypoBenby» uist 10 knacca (68 gaco)
(2 yaca B He/ICIIO)

/o

ONEKTPOHHBIE
uhpoBbIe
No KonnuectBo yacos Jarta n3ydyenus i p
Pa3nen, rema ypoka o0pazoBaTenbHbIC
pecypchl
Bceero IIpoBepou [Ipaktnn
HBIE Pa0OTHI™ YyecKue padboThl I1aH daxT

Paznen 1. MHoXkecTBa palluOHAIBHBIX U IEHCTBUTENBHBIX YKcell. PalioHanbHble ypaBHEHMs U HepaBeHCTBa (14 yacoB)

MHo3ecTBO, onepanuu
HaJl MHO>KECTBaMH.
Juarpammsbl Diinepa-
Benna

PanumonannHBIC YKCHA.
OOBIKHOBEHHEBIC U

JeCSITUYHbIE TpOoOH, 1
MIPOLIEHTHI, OECKOHEYHBIE
MepUOANYECKHE IpooH

Apudmernueckue

OIepaIHH C

panoHaIbHBIMU 1
qucliaMu, peoOpa3oBaHus
YHCIIOBBIX BBIPAKEHHH

[Tpumenenue apobeit u

MIPOLIEHTOB ISl PEIICHHUS
MIPUKJIAIHBIX 3a7a4 U3 1
Pa3INYHBIX OTpaciIen

3HaHUH U PEaIbHOM KU3HU




[Ipumenenue npobeii n
IIPOLIEHTOB ISl PELICHHUS
MIPUKJIAIHBIX 337124 U3
Pa3IMYHBIX OTpacien
3HAHUM U peaTbHOM JKU3HU

JleicTBUTEIbHBIC YHCIIA.
Pannonansubie 1
HUppalMOHAIIbHBIC YHCIIa

Apudmernueckne
OTICPALINH C
JIeHCTBUTEIILHEIMHU
YHCIaMU

[TpubmmxEHHBIC
BBIYHCIICHHSI, TPaBUIIA
OKpPYTJICHUS, MPUKU]IKA U
OIICHKA pe3yJibTaTa
BBIYMCJICHHI

ToxxgecTBa u
TOKIECTBEHHBIE
npeoOpa3oBaHus

10

11

VYpaBHEHME, KOPEHD
ypaBHEHUS
HepageHcTBO, pemienne
HEPAaBEHCTBA

12

13

14

Merto nHTEpBAIOB

Pemenue niensix u
JIpOOHO-palMOHAIEHBIX
YpPaBHEHU U HEPABEHCTB

KoHTposnbHsIi cpe3 1o
TeMe "MHoOkecTBa
parMoOHATBHBIX U
JCHCTBUTEIBHBIX YHCE].
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15

16

PanmonanbHble ypaBHEHUS
U HEpaBeHCTB"

OyHKIHSI, CTTOCOOBI
3aaHus (QYHKIHU.
B3aumMHo oOpatHble
GbyHKIIUU

I'padux pyHkmm.
OO6nacth ornpeenexHus 1
MHOYECTBO 3HaYEHUN
¢bynakun. Hynmu dynkuuu.
[IpomexyTku
3HAKOIIOCTOSIHCTBA

Paznen 2. ®ynkuun u rpaduku. CTeneHp ¢ 1eIbIM MoKa3aTeneM (6 4acoB)

17

18

19

YETHBIC U HEUETHDBIC
GbyHKIIUN

CreneHs ¢ 1EeJIbIM
IMOKAa3aTelIeM.
CrangaprtHas popma
3aIUCH JEHCTBUTEIHLHOTO
qyciia

Hcnonn3oBanme
nojxoasueit Gopmel
3aIIMCU JEeUCTBUTEIbHBIX
YUCEI JJIS1 peLEeHUs
MPAKTUYECKUX 3a/1a4 U
MpeACTaBICHUS JaHHBIX

20

CrenenHast GyHKIIHS C
HaTYpPaJbHBIM U LEJIbIM
nokasarenem. E€ cBolicTBa
U TpadukK
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21

Paznen 3. Apudmernueckuit KopeHb n—oii crernenu. VpparuonaisHbie ypaBHEHUs 1 HepaBeHCcTBa (18 acos)

Apudmernieckuil KOpeHb

. 1
HaTypaJlbHOU CTCIICHU

22

23

24

25

Apudmerndeckuii KOpeHb
HATypaJbHOW CTENEHU

CaoiicTBa
apru(pMETHYECKOTO KOPHS 1
HATypaJbHOW CTENEHU

CgoiicTBa
apru(pMETHYECKOTO KOPHS 1
HATYpaJbHOW CTENEHU
CgoiicTBa

apru(pMETUYECKOTO KOPHS 1
HaTypaJIbHOM CTETEeHU

26

JHeicTBus ¢
apu(METHIECKUMH 1
KOPHSIMU N—OH CTENEeHH

27

JlercTBHS C
apumMeTHnyeCcKuMu 1
KOPHSIMH N—Ol CTENIEHH

28

JlercTBHS C
apumMeTHnyeCcKuMu 1
KOPHSIMH N—Ol CTENIEHH

29

JlercTBHS C
apupMeTHnyecKuMu 1
KOPHSIMHU N—OH CTENEHH

30

JlericTBHS C
apumeTnyecKuMu 1
KOPHSIMHU N—Ol CTENEHH
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31

Pemrenue
HPppaiOHaIbHBIX
YpaBHEHHU U HEPABEHCTB

32

Pemrenue
HPppaiOHaIbHBIX
YpaBHEHUN U HEPABEHCTB

33

34

35

36

Pemenue
HPPALMOHATIBHBIX
YPaBHEHUI U HEPABEHCTB

Pemenne
UPPaLMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB
Pemenne
UPPaLMOHAIBHBIX
YPAaBHEHUW U HEPABEHCTB
CoiicTBa 1 rpad)uK KOpHs
N-0o# cTENEHU

37

38

39

CaoiicTBa 1 rpa UK KOpHS
N-0H CTEeIeHU

KoHTposbHsIi cpe3 1o
Teme "ApupmeTnueckuii
KOPEHb N—OH CTEIEHHN.
HppaunonaibHbie
YPaBHEHUS U
HepaBeHCTBa"

Paznen 4. ®opmyiel TpuroHomMeTpun. Tpuronomerpudeckue ypaBuenus (18 yacos)

Cunyc, KocuHyc u
TaHTEHC YUCIIOBOTO
apryMeHTa
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40

Cunyc, KOCUHYC U
TAHT€HC YHCIIOBOT'O
aprymeHra

41

ApKcuHYC, apKKOCHHYC U
ApPKTaHI'€HC YHCIIOBOTO
aprymeHra

42

43

ApKcHHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO
apryMeHra
Tpuronomerpuueckas
OKPY’KHOCTB,
OIIpeICIICHUE
TPUTOHOMETPUYECKHUX
(GyHKIMN 9ACIOBOTO
apryMmeHra

44

45

46

47

TpuronomeTpuyeckas
OKPYXHOCTb,
orpezeneHue
TPUTOHOMETPUICCKIX
(GyHKIUI YHUCIOBOTO
apryMeHTa

OcHOBHBIE
TPUTOHOMETPHYECKHE
(hopMyIIbI

OcHOBHBIE
TPUTOHOMETPHYECKHE
(hopMyIIbI

OcHoBHBIC
TPUTOHOMETPHUICCKHE

bopmyIbl
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48

OcCHOBHEIE
TPUTOHOMETPUYECKHUE

hopmyIbI

49

[IpeobpazoBanue
TPUTOHOMETPUIECKHIX
BBIPAKECHU I

50

51

52

53

54

55

[TpeobOpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUI

[TpeobOpaszoBanue
TPUTOHOMETPHYECKUX
BBIPA)KCHU I

[IpeobOpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPA)KCHUI

[IpeobOpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPa)KCHU I

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUI

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

56

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

57

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUHI
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58

Pewenne
TPUTOHOMETPUUECKUX
ypaBHEHUU

59

Pewenne
TPUTOHOMETPUUECKUX
ypaBHEHUU

60

61

62

63

KoHTtposbHsbIi cpe3 110
Teme "dopmyIibl
TPUTOHOMETPHH.
Tpuronomerpuyeckue
ypaBHEHHUS"

IlocnemoBaTeabHOCTH,
CITIOCOOBI 3aJaHUS

IOCJIEJ0BAaTEIILHOCTEH.

MoHoTOHHEIE
OCJIEJ0BAaTEILHOCTH

Apudmernueckas u
reoMeTpuyecKas
MPOTrPECCHUMU.
Hcnons3oBaHue

MIPOTPECCUU ISl pELICHUS

PCAIBbHBIX 3a1a4

MIPUKJIATHOTO XapaKTepa
beckoneuno yoObIBarorias

reoOMeTpHYECKast
nporpeccus. Cymma

0ecKOHEeuHO yObIBaroIIeH

r€OMETPUYECKOMN
IIPOrpeccuu

Paznen 5. IlocnenoBaTesibHOCTH U Iporpeccuu (5 4acoB)

64

Dopmyia CIOKHBIX
MPOILIEHTOB
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65

dopMyia CI0XKHBIX
IIPOLIEHTOB

Pazgen 6. IloBTopenue, 06001IeHHe, cucTeMaTu3alus 3HaHui (3 yaca)

66

O0001enHue,
CHCTEMAaTH3aINsI 3HaHUHM
3a Kypc anreOpsl U Havyal
MaTeMaTUUEeCKOro aHaIu3a
10 xnacca

67

68

HTtoroBbiit KOHTPOJIBHBIN
cpe3

O0001menueE,
CHCTEMAaTH3allHs 3HAHUI
3a Kypc anreOpbl 1 Haval
MaTeMaTU4YeCKOro aHaIu3a
10 knacca

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68 4 0
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KAJIEHIAPHO-IIOYPOUHOE ITJIAHMPOBAHUE
o yueOHOMY npeaMeTy «Anrebpa u Hayana MaTeMaTHUecKoro aHanusa. ba3osbiit ypoenb» s 11 kmacca (102 gaca)
(3 yaca B HeeIIO)

KonunuecTtBo yacoB JaTta uzyuenus
No Pasien, Tema ypoka DNeKTpOHHBIC IU(PPOBHIS
n/n ’ P Beero IIpose HpaxTu o0pazoBaTeNbHBIE PECYPChI
pOUHBIE YeCKUe I1aH dbaxT
paboThI™ paboThI

1 CreneHb ¢ paliOHaJIbHBIM TIOKa3aTeleM 1
2 CBoiicTBa cTeNIeHU 1
3 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1

panroHaIbHBIE CTENICHH
4 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1

panroHaIbHBIE CTENICHH
5 [IpeoOpazoBaHue BEIPpAKCHHH, COIEPIKALTUX 1

panMoHaIbHbIE CTENCHH
6 IToka3zaTenbHblE YpaBHEHUS U HEPABEHCTBA 1
7 [Toka3zaTenbHblE YpaBHEHUS U HEPABEHCTBA 1
8 IToka3zaTenbHblE YpaBHEHUS U HEPABEHCTBA 1
9 [Toka3zaTenbHblE YpaBHEHUS U HEPABEHCTBA 1
10 [TokaszaTenbHbIe YpaBHEHUS U HEPABEHCTBA 1
11 [TokazarenbHast pyHKIMS, €€ CBOWCTBA U TpaduK 1

OHTPOJIBHEIH cpe3 1o Teme "CTeneHb ¢

K "C
12 panroHabHBIM MoKkazareneM. [lokazaTenpHast 1 1

¢bynknus. [TokazarenbHbIe ypaBHEHUS U

HepaBeHCTBa"
13 Jlorapudm uucna 1
14 JlecTUUHBIE U HATypaJIbHbIE JOTapH(pMbI 1
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[IpeoOpa3oBaHue BbIpaXKeHH, COIEepPIKALITUX

15 1
Jorapupmbl
[IpeoOpa3oBaHue BEIPAXKEHHH, COIEPIKALIAX

16 1
Jorapudmpl

17 [IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIINX 1
Jorapudmpl

18 IIpeoOpa3oBaHue BbIpaXKeHUH, COAEPIKAILINX 1
Jorapupmbl

19 Jlorapudmuueckue ypaBHEHUS] 1 HEPABEHCTBA 1

20 Jlorapudmuueckue ypaBHEHUS] 1 HEPABEHCTBA 1

21 Jlorapumuueckue ypaBHEHUS M1 HEPABEHCTBA 1

y
22 Jlorapudmuueckue ypaBHEHUs U HEPABEHCTBA 1
y

23 Jlorapudmuueckas GpyHKIus, €€ CBOHCTBA U 1
rpaduk

24 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U 1
rpaduk

o5 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U 1
rpaduxu

26 Tpuronomerpuyeckue QyHKIINH, UX CBONCTBA U 1
rpaduxu

97 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U 1
rpaduxu

28 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U 1
rpaduxu

29 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1

30 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1

31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1

32 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1

33 KonTponbuslit cpe3 no teme "Jlorapudgmuueckast 1

¢ynkuus. Jlorapudmudeckue ypaBHeHUs U
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HepaBeHCTBa. Tpuronomerpuieckue QyHKIUU U
ux rpa¢uku. Tpuronomerpuaeckue

HepaBeHCTBA"

34 HenpeprsiBabIe HhyHKIHN 1

35 Meroa MHTEPBAJIOB VISl PELIEHUS] HEPABEHCTB 1

36 MeToa HHTEpBAJIOB /1JIs pEIICHUS] HEPABEHCTB 1

37 [TpousBoaHas GyHKIUU 1

38 [TpousBoaHas GyHKIUU 1

39 FGOMeTpI/IIIeSKI/Iﬁ U QU3HUYECKUI CMBICTT 1
MIPOU3BOTHOM

40 FGOMeTpI/I‘le(jKI/Iﬁ U GU3NYECKUIN CMBICIT 1
MIPOU3BOIHOM

41 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKIINUN 1

42 [Ipou3BoIHBIE AIE€MEHTAPHBIX (PYHKIIUN 1

43 [IpousBoHAs CyMMBI, IPOU3BEACHHUS, YACTHOTO 1
byHKIUH

44 [Tpou3BoaHasi CyMMBI, POU3BEICHHS, YACTHOTO 1
byHKIUH

45 ITpon3BoHas CyMMBI, TPOU3BEACHHSI, YACTHOTO 1
byHKIMIA

46 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIMNA HAa MOHOTOHHOCTb M 9KCTPEMYMBI

47 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIMHA HAa MOHOTOHHOCTb M 9KCTPEMYMBI

48 [TpuMeHeHne TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKIUH Ha MOHOTOHHOCTH M 9KCTPEMYMBI

49 [TpumeHeHre TPON3BOTHON K UCCIIEIOBAHHIO 1
(GyHKIMNA HAa MOHOTOHHOCTb M 9KCTPEMYMBI

50 Haxoxxnenne HanOobIIero 1 HAUMEHbIIETO 1

3HaueHUs! QYHKIIMU Ha OTPE3Ke
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HaXO)KILGHI/Ie HauOOIBIIEro 1 HAUMEHBILIETO

ol 1
3Ha4YeHUs1 QYHKIUU HAa OTPE3KE

50 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 1
3HaueHus! GYHKIIMU HAa OTPE3Ke

53 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 1
3HaueHus! QYHKIIMU HAa OTpE3Ke

54 Haxoxzaenue HaubosbIIero 1 HAUMEHbBILIETO 1
3Ha4YeHUs1 GYHKIHUU HAa OTPE3KE

55 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 1
3HaueHUs GYHKIIMU HAa OTPE3Ke
[IpumeneHne mpou3BOTHON I HAXOXKACHUS

56 HAWIY4Iero peleHus B IpUKIaJHbIX 33/1a4ax, 1
JUIS OTIPEJICNIeHUs] CKOPOCTH Tpoliecca,
3aiaHHoro hopmyson wim rpaguxom

57 KonTponsnslii cpes no teme "lIponsBoanast. 1
[Ipumenenue npou3BoHOM"

58 [TepBooOpasnas. Tabnuia nepBooOpa3HbIX 1

59 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX 1

60 WuTerpan, reomeTpuyeckuil 1 GU3NIECKuil 1
CMBICJ UHTETpaja

61 WuTerpain, reomeTpuueckuil 1 Gpu3nyecKkuii 1
CMBICJ UHTETpaja

62 WuTerpan, reomeTpuyeckuii 1 GpU3NIeCcKuil 1
CMBICJ UHTETpaja

63 Brruucnenue nnterpana no gpopmyine 1
Herotona—Jleiibanira
Brruucnenue nnterpana mno gpopmyne

64 . 1
Herotona—Jleiibauira

65 Brruucnenne uaTerpana mo gopmyie 1

Herorona—JleitOaunna
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66

67
68

Brruncienue uuterpaia mo gpopmyie
Herorona—Jleitbauna

CucreMbl TMHENHBIX YpaBHEHUN
CucTeMbl TUHEUHBIX YPABHEHUI

69

70

Pemrenne npukiiagHpIxX 3a/1a4 ¢ HOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
Pemenue npukiaaHbIxX 3aa4 ¢ IOMOIIbIO
CHUCTEMBbI JINHEHHBIX YpaBHEHU

L

71

72

CucreMpl 1 COBOKYITHOCTH LIENbIX,
palMOHAIBHBIX, UPPALHOHAIBHBIX,
N0Ka3aTeIbHbIX, JJOrapu(PMUIECKUX YpaBHEHUI
Y HEPaBEHCTB

CucreMbl U COBOKYITHOCTH LIENbIX,
palMOHaIbHBIX, UPPALMOHAJIbHBIX,
MOKa3aTeIbHBIX, JIOTApU(PMUIECKUX YpaBHECHHUH
U HEPaBEHCTB

73

74

75

CucreMpl 1 COBOKYITHOCTH LIENbIX,
palMOHAIBHBIX, UPPALHOHAIBHBIX,
MOKa3aTeIbHbIX, JJOrapu(pMUIECKUX YpaBHEHUI
Y HEPaBEHCTB

CucreMsl 1 COBOKYITHOCTH LIENBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, JIOTapu(PMUIECKUX YpaBHEHHUH
Y HEPaBEHCTB

Wcnonb3oBanue rpadukoB GyHKUNN 15
pElIeHNs] YPaBHEHUHN U CUCTEM

76

77

Hcnonb3oBanue rpagukoB GyHKIMN 715
pelnIeHusl ypaBHEHU U CUCTEM

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB
K pELICHUI0 MATEMAaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3IMyYHbIX 00JacTel HAyKH U peasibHOM KU3HU
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KonTposnbnslii cpe3 o teme "MuTerpan u ero

78 1
npuMeHeHus. CHCTeMbl YpaBHCHHIA

79 Harypanbnble u 11e51ble 4ucia B 3a7a4ax u3 1
peanbHOU KU3HU

80 Harypasnbnble u 11e51ble 4ucia B 3a7a4ax u3 1
peanbHOU KU3HU

81 Hatypanbhble u 1emnble yrcia B 3afadax u3 1
peanbHON KU3HU

82 [Ipu3Haky JeIMMOCTH LIEIBIX YUCEI 1

83 [Tpu3Haku JETUMOCTH TETBIX YUCEIT 1

84 [Ipu3Haku OeTMMOCTH LEIBIX YHCEN 1

85 [ToBTOpeHME, 00001IIEHNE, CHCTEMATH3AIUS 1
3HaHUN. YpaBHEHUSA

86 [ToBTOpeHME, 00001IIEHNE, CHCTEMATH3AIUS 1
3HaHUN. YpaBHEHUSA

87 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHUU. YpaBHEHUS

88 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 1
3HaHUU. YpaBHEHUSA

89 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHUU. YpaBHEHUS

90 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 1
3HaHUU. YpaBHEHUSA

91 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 1
3HaHuil. HepaBencrsa

92 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuil. HepaBeHcTBa

93 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 1
3HaHuil. HepaBencrsa

94 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1

3HaHuil. HepaBeHcTBa
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95 [ToBTOpenue, 060061IeHNE, CUCTEMAaTH3AUS 1
3HaHul. CucTemMbl ypaBHEHUN
96 [ToBTrOopenue, 00001IEeHNE, CUCTEMATH3AIHS 1
3HaHui. CUCTeMbl YpaBHEHUI
97 [ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIHS 1
3HaHui. DyHKIMU
98 [ToBTOpenue, 060061IeHNE, CUCTEMAaTH3AUS 1
3HaHui. OyHKIUH
99 HTOroBBIi KOHTPOJIBHBIN Cpe3 1 1
100 WToroBslii KOHTPOJIBbHBIN Cpe3 1 1
O06o00mienne, cucTeMaTu3aus 3HAaHUK 32 Kypc
101 anreOpsl M HaYaJl MaTeMaTH4eckoro aHaimsa 10- 1
11 xnaccoB
O06o00mienne, cucTeMaTu3aus 3HAaHUK 32 Kypc
102 anreOpsl ¥ HaYaJl MaTeMaTH4eckoro aHaimsa 10- 1
11 xnaccoB
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

* BBuny KkpaTkocpouHOCTH npedbiBanus ooyyatomuxcs B mkone GI'BOY "B/ILL "Okean", oTcyTcTBUS BpeMEHU B yueOHOM

nepuojie CMEHbl Ha W3yYEHHE IeJoro paszfena ydeOHOro mpenMera (Kypca) M BpEMEHHM JUIsl CaMOIOATOTOBKH,

1e71eco000pa3HbIM SIBJIICTCS ITPOBEACHUE MTPOBEPOUYHBIX PAOOT BMECTO PEKOMEHI0BAHHBIX KOHTPOJIbHBIX.
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. AmamoB A. I, Komarum HO.M. u ap. «Anrebpa u Hayana
MaTemaTuueckoro axanmsa 10-11 kmacce», 6a30BbIli ypoBeHb: «lIpocBemieHue»
2023.

2. Mopakosuu A.I'. Anrebpa u Havyasia aHanu3a, 10-11 kiace B 2 gactsx.

Yacte 1. YueOHUK ansi yyammxcsi 0O0IIeoOpa3oBaTeNbHBIX YUPEKICHUN
(6a30BbIi1 YPOBEHB).

Yacte 2. 3amayHuK Uid ydaliuxcsi oOIieoO0pa3oBaTENbHBIX YUYPEKICHUI
(6a30BbIl ypoBeHB). MHEeMo3uHa 2021.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. BypmuctpoBa T.A. AnreGpa u Hauana MaTeMaTHYeCKOro aHanusa. 10-
11 xnaccsl. [Iporpammel 06111€00pa3oBaTeNnbHbIX yupexaeHuit. M., «IIpocBemienue».

2. Marematuka. Anredpa U Hayajaa MaTeMaTUYECKOro aHaiusa, 11 kmacc/
Mep3snsak A.I'., Homuposckuit JI.A., [Tonouckuit B.b., fxup M.C.; nox pegakiuen
[Tononbckoro B.E., OO011ecTBO ¢ OrpaHM4Y€HHON OTBETCTBEHHOCTHIO M3naTenbckuit
LEHTP «BEHTAHA-I'PA®y; AKIHMOHEPHOE 0o0111eCcTBO «3naTennpcTBO
«IIpocBemienuey, 2022 Marematuka. YCTHbIC BBIYUCICHHS U OBICTpHINA cueT. 7-11
k1. mox. Pen JIeicenko, Kynabyxosa 210-231¢. Djvu

3. [Mabynun M. U. TkaueBa M.B. u ap. Jlunakruueckue MaTepHalibl MO
anrebpe u Havanam ananuza ais 10 kinacca/M. «lIpocBemenuey, 2013

4, [lleBkun A.B. «Marematuka. Tpyaueie 3amanus EI'D. 3agaum ¢
napameTpom»/ YueOHoe mocoOue g 001Ieo0pa3oBaTEIbHBIX OpraHU3aIui.
[Tpodunbubiii ypoBenb — M: «lIpocemenuney, 2020

S. [IeBkun A.B. «Maremaruka. Tpynsele 3amanus EI'D. 3agaum ¢
HPKOHOMHUYECKUM cojiepKaHneM»/ YdyebHoe mocobue st 0011eodpa3oBaTelIbHBIX
opranuzanuii. [Ipodmibabiii ypoBenb — M: «lIpocBemenuey, 2020

6. Smenko N.B., llecrakoB C.A. «Marematuka EI'D»/ YueOGHOe mocoOue
uist obureoOpa3oBareabHbIX opranuzanuii. Kypc camononaroroBku. Texnonorus
peuieHust 3agaHuil (mpo@uibHBIA ypoBeHb). B Tpéx uwactsax (anredpa, QpyHKIuH,
reometpusi) — M: «IIpocsemenne», 2020
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

1.

HUHTEPHET

Bes QJICMCHTApHasA MaTCMaTHUKa: CpCI[H?I?I MaTcMaTU4CCKast HHTCPHCT-

mkona. http://www.bymath.net

2.
3.
4.

I'paduxu Gynkiuii. http://graphfunk.narod.ru
I'MA o maTemMaTHKe: OArOTOBKA K TECTUPOBaHUIO. ttp://www.uztest.ru
3aHuMaTeNnbHas MaTeMaTUKa — IIKOJIbHUKaM (OJIMMIIUAJIbI, WIPHI,

KOHKYpCHI 110 MaTemartuke). http://www.math_on_line.com

S.

TectupoBanwue online: 5 - 11 kaccbl
http://www.kokch.kts.ru/cdo/http://uztest.ru/
[Tenarornueckas Mmactepckas, ypoku B IHTepHET:
http://teacher.fio.ru

http://www.it-n.ru/

http://pedsovet.org/

http://www.uchportal.ru/

HoBbie TexHOMOTHU B 00pa30BaHUH
http://www.sumirea.ru/narticle702.html
http://www.int-edu.ru/

Merasunukionenus Kupmia u Medoaus http://mega.km.ru
Caiitel « QHIIMKIIONIE MY, Hapumep: http://www.encyclopedia.ru/
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[Ipunoxenue

Jluer perucrpannu u3MeHeHHUil K padoyeil mporpaMme 1o y4e0HOMY npeaMeTry

«AJiredpa u HaYaJIa MATEMATHYECKOI0 aHAJIU3a. ba30oBblil ypOBeHb) ISl 00y4AOIIUXCS KJI.

YUUTENSA

/o

JlaTa u3sMeHeHus

[IpnunHa n3MeHEHUs

CyTb u3MeHeHUA

Koppekrupyromnue nencTBus

11 cmena 2023 1.
(02.09 - 19.09)

JlaTa KOppEeKTUPOBKHU:

12 cmena 2023 T.
(30.09 - 17.10)

JlaTa KOppEeKTUPOBKH:

13 cmena 2023 T.
(24.10 - 09.11)

JlaTa KOppEeKTUPOBKH:

14 cmena 2023 T.
(15.11 -02.12)

JlaTa KOppEeKTUPOBKHU:

15 cmena 2023 1.
(08.12 - 25.12)

JlaTa KOppEeKTUPOBKHU:
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