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MNOACHUTEJIbHAS 3AIINCKA

PaGouass mporpamma ydeOHOro Kypca «AnreOpa W Hadajga MaTeMaTHUYECKOTO aHAIM3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepallbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIAapTa CpPEeIHEro odmero oOpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, MPEIBIBIAEMBIX K MaTeMAaTHYeCKOMY O0Opa3oBaHHUIO, U
TPAaOUIMKA POCCHIICKOTO O0pa3zoBaHus. Peanmzamusi mporpaMMbl 00ECIICUMBACT OBJIAICHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMH OCHOBY IJId CaAMOPA3BUTHUA U HCIIPCPLIBHOI'O
00pa3oBaHus, IEIOCTHOCTh OOIIEKYIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEIILHOTO Pa3BUTHUS
JTUYHOCTH 00YYarOIIUXCS.

HEJIA U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOTO aHAIM3a» SIBISETCS OJHUM W3 Hamboiee
3HAYUMBIX B MPOTrpamMMe CTapIlIel MIKOJbI, MOCKOJbKY, C OJIHOM CTOPOHBI, OH OOecleynuBacT
MHCTPYMEHTAJIbHYIO 0a3y U1 H3Y4YEHMs] BCEX E€CTECTBEHHO-HAay4yHBIX KypCOB, a C Jpyrou
CTOPOHBI, (OPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHUE Y4YallluXCsi Ha YpPOBHE,
HEOOXOIMMOM JJIsi OCBOCHHUSI KypCOB MH(OPMATHUKH, OOIIECTBO3SHAHUS, HCTOPUH, CIIOBECHOCTH.
B pamMkax 1aHHOrO Kypca ydaiuecs OBJIaJeBal0T YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHON HAYKH,
KoTopasi GopMyJIMpYyeT CBOM JOCTUKEHUS B MaTeMaTu4yeckoil popme.

Kypc anrebpbl u Hayanm MaTeMaTUYECKOTO aHAM3a 3aKJIabIBA€T OCHOBY JIJISl YCHEIIHOTO
OBJIAJICHUS 3aKOHaMM (U3UKH, XUMHH, OUOJIOTUH, TIOHUMAHUS OCHOBHBIX TEHACHLUN
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITHU(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MCIIOJIb30BaTh UX B IOBCEAHEBHOW XKM3HU. B TOXKE
BpeMsl OBJIaJicHHE aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMHU MATEMAaTUYECKUMHU KOHCTPYKIMSIMH
pa3BUBAaeT yYMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTHUHHOCTb YTBEPKACHMS,
UCIIONIb30BaTh 0000IleHne U KOHKpETH3aluio, abcTparupoBaHWE U aHAJOTHI0, (OpMHUpPYET
KpeaTUBHOE U KPUTHYECKOE MbIIIeHHE. B Xoe n3ydenus anreOpbl 1 Hadajl MaTeMaTUYeCKOro
aHaJu3a B CTapLIed HIKOJIE yYalllMecs MOJyYaroT HOBBIM OIBIT PELIEHUs MPUKIATHBIX 3a/ad,
CaMOCTOSITEJIbHOTO ~ TOCTPOEHUSI MaTeMaTUYeCKUX MOJENEH  peallbHbIX CUTyaUud U
WHTEpPOpPETAllMM  TOJYYCHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKUX
3aKOHOMEPHOCTEH B NpUpOJIe, HayKe U B HMCKYCCTBE, C BBLAAIOIIMMHCSI MaTeMaTHUYECKUMU
OTKPBITUSIMU U UX aBTOpPaMH.

Kypc obmnamaer 3HaYUTENbHBIM BOCHHUTATEIBHBIM MOTEHIMATIOM, KOTOPBIH pean3yercs
Kak yepe3 yueOHbII MaTepual, cocoOCTBYIOLMI (HOPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS,
Tak ®W 4epe3 crneuupuky ydueOHOH JAESITeNbHOCTH, TpeOyrolel CcaMOCTOSTEIbHOCTH,
AKKypaTHOCTH, MPOAODKUTENbHOW KOHLEHTpPAallMM BHUMAaHUS W  OTBETCTBEHHOCTH 3a
MIOJIyYEHHBIN pe3yibTarT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajlaM MaTeMaTHYeCKOTO aHalu3a JIEKUT
JeSTeIbHOCTHBIN MPUHIUI O0yYEeHUSI.

CrtpykTypa Kypca «Anredpa u Hadyajga MaTeMaTUYECKOTO aHallM3a» BKIIIOYAET CIEIYIOIINe
CoJlepKaTeIbHO-METOANYEeCKHe JUHUM: «Uucna U BelUUCHEHUS», «DyHKIMH U Trpaduxm»,
«YpaBHEHUsI U HEpaBeHCTBa», «Hauana Maremarnueckoro aHaianza», «MHOKeCTBA U JOTHUKa.
Bce ocHOBHBIE conepikaTelbHO-METOIUYECKUE JTMHUM H3Y4aroTCsl HAa MPOTSKEHUHM IBYX JIET
o0y4yeHHs B cTaplieil LIKoJe, eCTECTBEHHO IOMOJHsIS IpYr Jpyra M IOCTENEHHO HACHIIIAsACh
HOBBIMH TeMaMH U pa3fenaMu. JlaHHBIM Kypc SBISE€TCS HWHTETPaTUBHBIM, IOCKOJIBKY
oObenuHseT B cebe coiepKaHHEe HECKOJIbKMX MaTeMaTH4eCKUX JUCLUIUIMH: anredpa,
TPUTOHOMETPHSI, MaTEMaTHUECKHUI aHaIu3, TeopHst MHOXKeCTB U Jp. [1o Mepe Toro kak yJamuecs
OBJIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHYeCKHM allapaTroM, y HHUX [OCJIeI0BaTeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYyl0 MOJIeNb pPeaJbHOU
CUTyallud, NMPUMEHITh 3HAHUs, MOJy4YeHHbIE B Kypce «AnreOpa W Hayalla MaTeMaTHYEeCKOTO
aHaJIM3ay, A PELIEHUS CaMOCTOSTEIbHO C(OpMYIHpOBAaHHOW MaTeMaTHYeCKOM 3ajaud, a
3aTeM UHTEPIPETUPOBATH MMOITYYEHHBIN pe3ysbTar.



ConepxxarenpHo-MeTOAMYECKass  JUHUS  «Yucna W BBIYMCIICHUS» — 3aBEpIlaeT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpPOe OBLJI0O HAyaTo B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHHE yaenseTcss (GOpMUPOBAHUIO MPOUHBIX
BBIUMCIUTENbHBIX HABBIKOB, BKJIIOUAIONIUX B Ce0s MCIONB30BAHHE PA3NIUYHBIX (HOpPM 3amucu
JNEUCTBUTENILHOTO YHWCJA, YMEHHUE pAIMOHAIBHO BBIMIOJHATH JACHCTBUS C HHUMH, JelaTh
NPUKUAKY, OIEHUBaTh pe3yiabTar. OOyuaromuecs MOJy4aloT HAaBBIKM MHPUOIMKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCWCTBUH C YHCIAMH, 3alMCAaHHBIMH B CTaHIApTHOH Qopme,
MCIIO0JIb30BAaHUS MATEMATHYECKUX KOHCTAHT, OIEHUBAHUS YHCIIOBBIX BBIPAXKEHUM.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEAM3YeTCs Ha MPOTSHKCHHU BCETO OOYYCHHS B
CTaplied WIKOJE, IOCKOJbKY B KaXJOM pas3fene MporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOMIUX 3aaa4. OOy4Jaromuecs: OBJIaeBAIOT PA3IMYHBIMA METOIAMHU PEIICHHUS IIEIBIX,
paloHaIbHBIX, UPPAIlMOHATbHBIX, TOKA3aTENIbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUYECKHUX
ypaBHEHUM, HEPABEHCTB U UX cUCTeM. [loyueHHbIe YMEHUS UCIONB3YIOTCS MIPU HCCIICIOBAHUU
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHBIUX 3HaYeHU QyHKIUU. JlaHHAs comepkaTenbHas IMHUS BKIIOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (opmynaM, HpeodpazoBaHUs
LEJbIX, PAIMOHAIBHBIX, HPPANMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHHM, a TaKkKe
BBIpQXEHHH, COJepKalIMX cTeneHu u jorapudmbl. braromaps uzyueHuro anredbpandeckoro
MaTtepuaia MPOUCXOIUT JajbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIIJICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTUBHBIX PACCYXJACHHUH, pabOThl C CHMBOJIbHBIMHU
dbopmamu, TpeICTaBIeHUs 3aKOHOMEPHOCTEM M 3aBUCUMOCTEH B BUJIE PABEHCTB U HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JJIs PEHICHUs TPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 3a/]1a4, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKA HAYKH.

CopepxarenpHo-MeToanYecKass TUHUS «DyHKIMU U TpadUKm» TECHO MEpeIuieTaeTcsl ¢
JpYTUMHU JIMHUSIMH Kypca, TOCKOJIBKY B KaKOM-TO CMbICIE 33JaéT IMOCIEI0BATEIbHOCTh
U3ydeHUs Marepuana. lV3ydeHwe CTENEHHOW, IOKa3aTenbHOW, Jorapudmuyueckoil u
TPUTOHOMETPUYCCKUX (PYHKIMN, WX CBOWCTB M TpadHUKOB, UCHOIb30BaHUE (DYHKIMNA st
pelieHus 3a1a4y U3 JAPYruX Y4eOHBIX MPEIMETOB M PEallbHOM J>KM3HU TECHO CBSI3aHO Kak C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUN U HepaBeHCTB. [Ipu sTom OobIIoe
BHUMaHUe yJensiercs (OpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXIY
pa3IUYHBIMU  BEJIMYMHAMHU, WCCIIEIOBATh TOJyYEeHHbIE (YHKIUUA, CTPOUTh HUX TpaduKu.
Marepuan »TOM coaepKaTelNbHOM JIMHUM HAlEJIeH Ha pa3BUTUE YMEHHII U HABBIKOB,
MO3BOJISIIOIINX ~ BBIpAXaTh 3aBUCHMOCTH MEXAY BEIMYMHAMH B  pasiuyHou  (dopme:
AHAIUTUYECKOW, Tpaduueckod U cioBecHOW. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOMIEHHI0O W  KOHKPETU3AIIWH,
MCIIOJIb30BaHUIO aHAJIOT .

ConepkarenbHast muHusa «Hadama maTeMaTHYeCKOro aHajIn3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYeCKUX, TaK U MPUKIAAHBIX 33/1a4, JOCTYMHBIX 00yJaroIuMes, ¥
KOTOPBIX TOSIBIIETCS BO3MOXHOCTH UCCIIEOBATh U CTPOUTH rpaduku QYHKINHI, OTPEenesaTh UX
HauOOoJbIIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoMaau Guryp u oObEMBI Tel, HaXOIUTh
CKOpPOCTH M YCKOpeHHs mporeccoB. JlaHHasg coaepkaTeiabHasl JIMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH TOCTPOCHHMSI MaTeMaTHUYEeCKUX MOJENIe pealbHbIX CHUTYyallui, HaXOXXIEHUs
HAWIy4IIero PENICHUs B MNPHUKIATHBIX, B TOM 4YHCIE COUUAIBHO-DKOHOMHUYECKHUX, 3aJayax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOTO aHallh3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(GhOpMaIbHO-IOTHYECKOTO U KPEATUBHOTO MBINUICHHS, (HOPMUPOBAHUIO YMEHUW pacro3HaBaTh
MPOSIBIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, T€XHUKE U HcKyccTBe. OOyuaromiuecss y3HAIOT O
BBIJIAIONITUXCST PE3yJbTaTax, IMOJYYEHHBIX B XOJI€ PAa3BUTHs MATEMAaTHKHA KaKk HayKH, U WX
aBTOpax.

ConepkarenpHO-MeTonuueckas JuHus «MHOXKECTBA M JIOTHKa» B OCHOBHOM TOCBSIIIEHA
AJIeMEHTaM TEOPUH MHOKECTB. TeOpeTUKO-MHOXECTBEHHbIE MTPEACTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJIbHOM MaTeMaTHKHU M TPEJIararoT HanboJjiee YHUBEPCATBHBIN S3bIK, 00BEAMHSIIONNN



BCE pa3lenbl MaTeMaTHMKU M €€ IPUIIOKEHHUM, OHHU CBS3BIBAIOT pPAa3HbIE MAaTEMAaTHYECKUE
JUCLMIUINHBL B eauHoe nenoe. 1loaromy BaXkHO IaTh BO3MOXHOCTH IIKOJBHUKY IIOHMMATh
TEOPETUKO-MHOKECTBEHHBIA SI3bIK COBPEMEHHOM MATEMAaTHKM M HCIOJIB30BaTb €ro Ui
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa n Havana MaTeMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYeCKOr0 MOJICIMPOBAaHUS, KOTOpbIE NMPHU3BaHbl CHOPMHUPOBATH HABBIKU IOCTPOCHUS
MOJIeJIeM peasIbHbIX CUTYallUi, UCCIIEJOBAHMSI 3TUX MOJEJIEH C IIOMOIIBIO amnmapara aareopsl U
MaTEMAaTHYECKOTO aHaJM3a M WHTEPIPETAalud IIOJYy4YCHHBIX pe3ynbTaroB. Takue 3anaHus
BILUICTEHbl B KaXIbIH M3 pa3leloB IPOrpaMMBbl, IIOCKOJIBKY BEChb MaTepuan Kypca IIMPOKO
WCIIOJIB3YETCS JIs PELICHUs TPUKIAIHBIX 3a1ad. [Ipy penieHny peanbHbIX IPAKTHYECKUX 3a1a4
ydaliuecss — pa3BUBAalOT  HAONIONATENIBHOCTh,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HUCMOJIb30BATh AHAJIOTHIO, 0000LIATh M KOHKPETH3HPOBATH IMpPOOIEMY.
JlesarenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB PEIICHUS TNPHUKIATHBIX 337ad OpraHu3yeTcs B
npoliecce U3y4eHus BcexX TeM Kypca «AnreOpa 1 Hayajla MaTeMaTHYECKOro aHaIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM M1aHe Ha U3y4eHHEe Kypca alnredphbl 1 Hayall MaTeMaTHYEeCKOTro aHaIu3a Ha 6a30BOM
ypoBHE OoTBOJUTCA 2 yaca B Henento B 10 kimacce u 3 yaca B Hezenmo B 11 kimacce, Bcero 3a Ba
roja o0yuenust — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

Yucia 1 BbIYMCICHHA

Panmonanbubie yncina. OOBIKHOBEHHBIE U JIECSATUYHBIE POOH, MPOLEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu. Apudmernueckue omnepauMM ¢ palMOHAIBHBIMU  YMCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJsl PEHICHUS
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHU U pPEaIbHOM JKU3HH.

JleiicTBuTenpHbIe YKcna. PalmoHambHBIE W WppallMOHAIBHBIC YHCTa. ApupMETHUECKHE
olepauuu ¢ AeHCTBUTEIbHBIMU uuciamMu. [IpuOnukEHHble BBIYUCICHUS, IPAaBUJIa OKPYIJICHNUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Crenenpb ¢ nenbiM nokazareneMm. CranzpaptHas (Gopma 3anucH AEHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue moaxofismeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN JJISi  PEHICHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABIICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JlefictBus ¢ apudmernaeckumu
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC M TaHI'€HC YHMCIJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE Pe0Opa30BaHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKUE
(bopMyIIBL.

VYpaBHeHue, KopeHb YypaBHeHMs. HepaBeHcTBO, pelieHMe HepaBeHCTBA. Meroa
WHTEPBAJIOB.

Perenue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUH U HEPaBEHCTB.

Pemrenne nppanimoOHaIbHBIX YPaBHEHUN U HEPaBEHCTB.

Penienne TpUroHOMETPUUYECKUX YPABHEHUM.

IIpuMeHeHne ypaBHEHMI M HEPABEHCTB K PEIICHUIO MAaT€MaTHYECKHMX 3aad W 3aj1ad U3
pa3INYHbIX 00J1acTe HAyKU U peabHON )KU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, criocoosl 3ananust GyHkun. I'padux Gynxnun. Bzanmuo oOpatHble GyHKINU.

Ob6unacTp omnpeneneHuss U MHOKeCTBO 3HaueHui ¢yHkiuu. Hynu ¢ynknuu. IIpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

CrenenHas QyHKUMS C HaTypaJbHBIM M LEJNbIM MOKa3zareieMm. EE cBolicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEJIEICHUE TPUTOHOMETPUUYECKUX (PYHKUIUN
YHCIIOBOI'O apryMEHTA.

Hayana maTemMaTHuecKoro aHajamsa

[TocnenoBarenbHOCTH,  cHOCcOOBI  33JaHUsl  IOCTENOBaTeIbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBArOIIeH reoMeTpUUecKOl MpPOTrpecCHu.
dopMyna CIOXKHBIX IIPOLEHTOB. lcrnonb30BaHue MPOTrpecCUy Ul PELICHUS pEealbHBIX 3aaad
MIPUKJIAHOTO XapakKTepa.

MHuoxecTBa H JIOTHKA

MHoO)kecTBO, onepanuu HajJ MHoxecTBaMu. [{unarpammbl Diinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O anmapara JUisl OIMUCAaHUSA pPeajbHBbIX IPOLECCOB U SIBICHUM, IpU
pelIeHny 3a7a4 U3 IpYTuX y4eOHbIX MIPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.



11 KUIIACC

Yuciia 1 BLIYUCICHUA

Hatypanbnble u nensie uncina. [Ipu3Haky 1eNMMOCTH LIEIBbIX YACE.

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm uncna. JlecaTuuHble U HATypaJIbHbIE JTOTAPUPMBI.

YpaBHeHHUs M HEpaABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpAXKEHUM, COAEPIKALUX CTENEHH C PallMOHATIbHBIM IIOKA3aTENIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl JTMHEHHBIX YpaBHEHMU. PemieHue NpuKIazHBIX 3a1ad C MMOMOLIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MATEMATHUYECKHUX 3a1ad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HayKu U pealbHOM KU3HU.

DyHKIUHN U ITpagUKH

Oynkuus. Ilepuonnmueckue  QyHkuuu. IIpomMexyTku  MOHOTOHHOCTH — (YHKLHUH.
Makcumymbl 1 MUHUMYMbl (yHKIuU. HauOosbliee ¥ HauMeHblee 3HaueHHE (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKINU, X CBOHCTBA U TPa(UKH.

[Toka3zarenbHas u orapupmuueckas GyHKIHUU, X CBOHCTBA U Tpa(UKH.

Hcnons3oBanue rpadukoB GYHKIUHN IS peIICHUS] YPABHCHUM U TMHCWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKUIUN A7 HCCIEAOBaHMs MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 IPYrUuX YUeOHBIX MPEIMETOB U pEeaIbHON KU3HU.

Havaja maTeMaTH4eCKOro aHAJIM3a

HenpepeiBable pyHKInu. MeTO HHTEPBAIOB /IS PEIICHUS] HEPABEHCTB.

[TpousBonHas Gpynkiun. ['eomerpuueckuii 1 GU3NUECKUt CMBICT POU3BOTHOM.

[TpousBoaHble 31eMeHTapHBIX (QYyHKIUI. DopMynbl HAXOXKAECHUS MPOU3BOJHON CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TprMmeHeHre MPOU3BOIHOM K MCCIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HauOoJbIIero 1 HAMMEHbIIEro 3HaYeHus: (YyHKIIUU Ha OTPE3Ke.

IIppuMeHeHre NpPOW3BOMHOM [UISl HAxXOKJEHHsS HAWIy4ylIero pPEHICHUS B NPHUKIAJAHBIX
3ajayax, JAJIs ONpeaesieH!s] CKOPOCTH Ipoliecca, 3aJaHHOro (opMyIIoil uiu rpadukoMm.

[TepBooOpaznas. Tabnuma nepBooOpasHbIX.

Wuterpan, ero reoMeTpudyeckuid M (Qusnueckuil cMbicia. Bblumcienue uHTErpaga Imo
dbopmyne Hetorona—JleniOnua.



IIVTAHUPYEMBIE PE3YJIBTATBI

OcBoenne y4yeOHoOro mpenmera «MaTeMaTHKa» IOKHO OOecrieuyuBaTh JTOCTHIKEHHE Ha
YpOBHE cpelHero ooimero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yAbTATHl OCBOEHHUS IMPOrpaMMbl y4eOHOro mpeamera «MaremaTHka
XapaKTEepPU3YHTCS:

['paxxiaHCcKOE BOCIIUTAHUE:!

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOILIECTBA, MPEJICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, MpOlEeayp TIpakJaHCKOTO oOliecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH WHCTHTYTaMHU B
COOTBETCTBUH C UX PYHKIMSIMH U Ha3HAYCHHEM.

[TaTproTHueckoe BOCIUTaHUE:

c(hOPMUPOBAHHOCTBHIO POCCUICKON TPayKIAHCKOW MIACHTUYHOCTH, YBKEHHUS K MPOILLIOMY
U HACTOSLIEMY POCCHUUCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKCHHSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUHUCKOM MaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSA:

OCO3HAaHHMEM JIYXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoaa; CcHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHHWEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOMUYUBOTO OyAYIIETO.

DCTETUUECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHWEM K  MHpYy, BKJIIOYash 3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIIeHUH, pacCyKICHUN; BOCIPUUMYHUBOCTHIO K
MaTeMaTHUYeCKUM acleKTaM pa3JInYHbIX BUJI0B UCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10pOBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
aKTUBHOCTh); (PU3NYECKOIO COBEPLICHCTBOBAHUSA, NMPHU 3aHATUSAX CHOPTUBHO-03/JOPOBUTEIILHON
JeSITENIbHOCTBIO.

TpynoBoe Bocniutanue:

TFOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIIO0MUS; MHTEPECOM K pPa3INYHBIM
cdepam MpohecCHOHATBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBepUIaTh OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
€caMO00pa30BaHUI0 Ha MPOTSDKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pEIIEHNN IPAKTUYECKUX 3a1a4 MaTEMaTUYECKOM HAIIpaBIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTMUYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
r100aNbHOTO  XapakTepa OJKOJOTMYECKMX  MpoOjieM; OpHeHTaluell Ha  NpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUM Ul pelieHus 3afiad B 00JIacTU OKpYXaroule cpefbl, MIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOILEN CPEJIBI.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKU U OOIIECTBEHHOH MPAKTUKH, TOHMMaHUEM MAaTeMaTUYeCKOW HAayKH Kak cgepbl



YeJIOBEUECKOM JACATCIIbHOCTH, OTAIllOB et Pa3BUTHA U 3HAYMMOCTU IJId pa3BUTHUA LUBHUIIN3AlUU,
OBJIAAICHUEM A3BIKOM MAaTEMAaTHKU U MaTeMaTHIeCKOM Ky.]'[BTypOﬁ KakK CpE€ACTBOM II0O3HAHUA
MHpa; TOTOBHOCTBKO OCYHICCTBJIATH MPOCKTHYHO MW HCCICHOBATCIIBCKYIO  ACATCIIBHOCTDH
HHIWBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS MTPOrPaMMbI yaeOHOTO TipeameTa «MaTemaThkay
XapaKTepU3yIOTCS  OBJAQJICHUEM  YHUBEPCAIbHBIMH  HO3ZHAGAMENbHbIMU  OeliCneUsMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeus, obecnevusaiom Gopmuposarue 6a308blx
KOCHUMUBHBIX NPOYECCco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npUMeHeHUe 102UHEeCKUX, UCCAe008ameNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBeie Toruueckue 1eUCTBUS:

® BBIIBISATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKUA MATEMAaTHYCCKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIY TOHATHUAMHU; (OPMYIUPOBATH OINPEACICHUS TOHSATHH;
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccu(UKAIMN, OCHOBAHUS JIJIsi 00001eHus
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATIN3A;

® BOCIPHUHHUMATH, (HOPMYIHPOBATH U MPEOOPA3OBBIBATH CYXKACHUS: YTBEPIUTEIbHBIC H
OTpHUlaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOJACHHUSX W YTBEPXKACHUSAX; IpenaraTb KPUTEPHUH [UTSl BBISBIICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

® JlenaTh BBIBOJIBI C HMCIIOJNIH30BAaHUEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUECHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSTENILHO JOKAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHHM (TIpsSMbIe
M OT TMPOTUBHOTO), BBICTPAMBATh AapPryMEHTAIMIO, MPUBOJUTH NPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpaTh Croco0 perieHus y4eOHOUW 3aaauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BbIOUpaTh Hanbomee MOAXOMSMIMUN ¢ YIETOM CaMOCTOSTENLHO BBIJEICHHBIX
KpUTEPUEB).

ba3oBble nccnenoBaTenbCKue AeUCTBUSA:

® HCIOJNB30BaTh  BONPOCHI  KAaK  HCCICNOBATCIIBCKHUH  MHCTPYMEHT  ITO3HAHUS;
dbopMynupoBaTh BOMPOCHI, PUKCUPYIOIINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) ITO3HUIIHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSTEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIICIOBAHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOOBeKTa, SBICHHS, IIpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEX1y OObEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CaMOCTOATENHbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
MIPOBEIEHHOTO HAOJIOACHMS, UCCIIEAOBAHUS, OICHUBATh JJOCTOBEPHOCTH MONYyYECHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 00OOIICHHMIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh TIPE/ITOIOKCHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanueii:

® BBIBIATH JCPUIUTHI MHGOPMAIIUN, JAHHBIX, HEOOXOIUMBIX JUISl OTBETA Ha BOIPOC H
JUTS PEIICHUS 33]1a9H;



BBIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3IMYHBIX THUIIOB, AaHAJIW3UPOBATH,
CUCTEMATHU3UPOBaTh U WHTEPIPETHUPOBATH MHGOPMAIMIO PA3TUYHBIX BUIOB U (GOpM
IIPEJICTaBJICHHUS];

CTPYKTYypUpOBaTh HH(OpPMALNIO, TMPEACTaBIATh €€ B pasNuuHbIX (popmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMH IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCcneuusarom chopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
OO0weHue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U LEISIMHU
OOLIEHMS; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOK TOYKY 3PEHHUS B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 XOAY PEIICHUs 3a1a4yd, KOMMEHTUPOBATh
IIOJIYYECHHBIA pe3yibTaT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI 10 CYLIECTBY 00CYX/1aeMOW TeMbI, IPOOIIEMBI,
pelmaeMoi  3aJaud, BBICKa3blBaTb MJEH, HALCJICHHbIE Ha IIOMCK PELIEHUs;
COMOCTABJISITh CBOU CYKJEHHUSI C CYXACHHUAMHU JPYIMX YYaCTHHUKOB JHMAJIOra,
0oOHapyKUBaTh Pa3IMune U CXOJCTBO MO3ULUI; B KOPPEKTHOI dopme GopMyIrpoBaTh
pa3HoIJIacusl, CBOM BO3PAKECHMUS;

IIPEJICTABIISITh PE3YJIbTAThl PEIICHU 3a/laul, SKCIIEPUMEHTA, UCCIIEI0BaHuUs, TIPOCKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUIEHUS € Y4ETOM 3a4ay Ipe3eHTAlUH U
0COOEHHOCTEHN ayAUTOPHH.

COpr,Z[HI/I‘leCTBOZ

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHUIYAIBHOH pabOTHI
OpU pelIeHUH Y4YeOHBbIX 3ajJad; HPUHUMATh IeJb COBMECTHOM JEATEebHOCTH,
IUIAHUPOBaTh OpPraHMU3ALMI0 COBMECTHOM paboOThl, pacmnpeneisTb BHUIbI PadoOT,
JIOTOBApUBATHCS, OOCYXJIaTh IMPOIECC W pPe3yyibrar paboThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHs,, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAUHHMPOBATH CBOHU
JEeNCTBUS C IpYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOET0 BKJIaJa B 001N
HPOAYKT 10 KPUTEPUAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hopmuposanue Cmvlcio8bix
YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranusanus:

COCTABJIATh IJIaH, AJTOPUTM pELICHMs 3ajaud, BbIOUpPATh CIOCOO pElIeHUs C y4ETOM
UMEIOLINXCSA PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHThI peIIeHUH ¢ y4€TOM HOBOW MHpOpPMALIUH.

CaMOKOHTpOJIb:

BJIaJ€Th HABbIKAMU IIO3HABATEIbHOW pE(IEKCHMH KaK OCO3HAaHHUS COBEPIIAEMBIX
JEMCTBUH M MBICIUTENBHBIX TPOLECCOB, WX pe3yibTaToB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa peuieHHs] MaTeMaTH4ecKOi
3a]a4uu;

NPEBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTbH IPHU PELIEHUU 33aJaul, BHOCUTh
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWIEHHBIX
OLINOOK, BBISBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBHSIM, OOBSCHITH NPUYUHBI
JOCTHKEHUSI WIM HEIOCTHXKEHUS Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLINOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.



IMPEJIMETHBIE PE3YJIBTATbBI

OcBoenne yuebHOro Kypca «Anredpa ¥ Hadajsa MaTeMaTHYECKOTO aHaJIM3a» Ha YPOBHE
cpeaHero oouiero oopa3zoBaHus JOHKHO 0OecleunBaTh JOCTHKEHHUE CIENYIOLUIMX MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KJIACC

Yuciia ¥ BBIYHMCICHHSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JICHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAs M
JeCATUYHAsL APOOB, IPOLICHTHI.

BoemonsaTe apudpmeTnyeckue Onepauud C pPaUOHAIBHBIMA M JICHCTBUTEILHBIMU
YHCIIaMH.

BoinonuaTe npuOAMKEHHBIE BBIYMCIEHUS, MCIONb3Yys IpaBUila OKPYIJIEHMsS, [JeJaTh
IPUKHUIKY U OLIEHKY pe3yJIbTaTa BBIYMCICHUH.

OnepupoBaTh HOHATHSIMHU: CTENEHb C IEJIBIM IOKa3aTeleM; cTaHaapTHas (Gopma 3amucu
JEMCTBUTENIBHOTO YKCIIa, KOPEHb HATYPaJbHOM CTENEHH; MCIIOJIb30BaTh MOAXOIAILYIO (OpMY
3anMucy JEHCTBUTEIBHBIX YHCEN ISl pEIICHUs IPAKTUYECKUX 33]1a4 U IIPEJICTaBICHUS JaHHbIX.

OnepupoBaTb MOHATHUAMHU: CHHYC, KOCHHYC M TaHI€HC IIPOM3BOJIBHOIO  YIJIA;
UCTIOJIB30BAaTh 3aIMCh IPOM3BOJIBLHOTO YIila uepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh NOHATUSAMHU: TOXAECTBO, YPABHEHUE, HEPABEHCTBO; 1I€JI0€, PAllMOHAIBHOE,
UppalMOHAIbHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BoinonuaTe  mpeoOpa3oBaHus ~— TPUTOHOMETPUUECKHMX — BBIPAXEHMM M pemiarhb
TPUTOHOMETPUUYECKHE YPaBHEHHUS.

BoinonusaTe npeoOpa3zoBaHusl LENbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKECHUHN U
pelaTb OCHOBHBIE THIIbI LIEJIbIX, PALJMOHAIBHBIX U UPPALMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUsI U HEpaBEHCTBA JUIsl PELICHUS] MaTeMaTUYEeCKUX 3a/ad U 337134 U3
pas3InYHbIX 00JIacTe HAYKU U pealbHON KU3HH.

MopnenupoBaTh peajbHble CHUTyallud Ha S3bIK€ aireOpbl, COCTaBIATh BbIPAXKECHMUS,
YPaBHEHHs, HEPABEHCTBA IO YCIOBUIO 3aJadyM, HCCIENOBAaTb IOCTPOEHHBIE MOJEIH C
MCIIOJIb30BaHUEM arrapaTa ajareopsl.

DOyHKIUH U rpaduku

OrnepupoBaTh NOHATHUSAMU: (PYHKITHS, CTOCOOBI 3adaHusl (DYHKIIMH, 00IacTh ONpPECICHHS
¥ MHO>KECTBO 3Ha4eHUH QyHKIUH, rpaduK GyHKINH, B3aUMHO 0OpaTHbIE (DYHKIIUH.

OnepupoBaTb MOHATUSAMHU: UYETHOCTH M HEUETHOCTh (YHKUMHU, HYIM (QYHKIHH,
IIPOMEXYTKH 3HAKOIIOCTOSHCTBA.

Hcnonp3oBatek rpaduku GyHKIUN A5 pELICHUS] YpaBHEHHH.

Crpouth U yuTaTh rpaduku JTUHEHHOW (YHKIMHU, KBAaApAaTHUHOW (YHKIIMH, CTEIIEHHOMH
(GYHKIMH C LEIbIM TTOKA3aTEeJIEM.

Hcnonb3oBate rpaduku GYHKUMN A UCCIASAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH Mpu
pelIeHny 3a/1ad U3 APYTux y4eOHBbIX NMPEAMETOB U PEaJbHOM KU3HU; BBIpaXKaTh (opMyliaMu
3aBUCUMOCTH MEX]ly BEIMYMHAMH.

Hauyana maTeMaTu4yeckoro aHajaimsa

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTb, apu(METHUeCKass U TeOMeTpHuecKast
IIPOrPECCHUH.

OnepupoBaTh NOHATHAMU: OECKOHEYHO yOBIBaIOIIasi TeOMeTpUYecKas MPOrpeccusi, cymma
0ecKOHEYHO yObIBAIOIIEH reOMETPUUYECKON MTPOrPECCUU.

3agaBarh MOCIIEI0BATEIBHOCTH PA3IMUHBIMU CLIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATENBHOCTEN M MPOTPECCHil A pelieHusl pealbHbIX
3a/1a4 NPUKJIAAHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXECTBO, ONI€pAIlMH HaJl MHOXECTBAMH.



Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar JUisi OMKMCAaHUs PEAIbHBIX MPOIECCOB
U SIBJICHU, IPU PEILICHUH 3a7a4 U3 JPYTUX y4eOHbIX MPEeIMETOB.
OnepupoBaTh MOHATUSAMU: OIIPEAEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KUIIACC

Yuciia ¥ BbIYMCICHHUA

OnepupoBaTb MNOHATHSIMM: HATypaJlbHOE, L€J0€ YHUCIO; MHCIONb30BaTh IPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEII, PA3JI0KEHUE YUCIIa HA IIPOCTBIE MHOXKUTEIN JJI PEIIEHUS 3a1ad.

OnepupoBaTh MOHATUEM: CTENIEHD C PAllMOHAIBHBIM [10KA3aTEIIEM.

OnepupoBaTh MOHATUAMH: JIoTapu(M YUCIIA, TECATUYHBIC U HATYPaJIbHBIC JIOTapU(MBI.

YpaBHeHus1 1 HEPABEHCTBA

[IpumMeHsATH CBOICTBa CTENEHW JJsl TNPeoOpa3oOBaHMs BBIPAKECHUH; ONEPUPOBATH
NOHATHAMM: II0KA3aTEIbHOE YPAaBHEHHE W  HEPABEHCTBO; pEIIaTb OCHOBHBIE  THIIbI
[I0KAa3aTeNbHbIX YPABHEHUN U HEPABEHCTB.

BeinonHATe npeoOpa3oBaHUs BBIPAKEHHWM, COJAEpXKALIMX JOrapu(Mbl; ONEPUPOBATH
HNOHATUSIMM: JIOTapU(PMHUUECKOE YpPaBHEHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
J0rapu(pMHUUECKUX YpaBHEHUH 1 HEPABEHCTB.

Haxonute penienust npocTelnxX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ PEIICHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIsl peLICHUS IPAaKTUYECKUX 3a/1a4.

Haxoauts pemeHus NpocTednX CUCTEM M COBOKYITHOCTEH palliOHAJIBHBIX YPABHEHUN U
HEPABEHCTB.

MogenupoBaTh peajbHble CUTYallUM Ha s3blKe anreOpbl, COCTaBIATH BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh MIOCTPOCHHBIE MOJIEH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUH U TpaPUKH

OnepupoBaTb MNOHATUSAMM: IepUoAnYEcKas (QYHKLIUSA, NPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIHMH, HAUOOJbIee W HAUMEHbIIEEe 3HAYeHUs (YHKIUU Ha
IPOMEXKYTKE; UCTIOIb30BaTh UX JJIsl UCCIIE0BaHUS (DYHKIUH, 33 JaHHOH rpauKOM.

OnepupoBaTb  NOHATUSAMM:  TpadUKH  TOKAa3aTeNbHOM,  Jorapudmuyueckoil
TPUTOHOMETPUUYECKUX (PYHKIHI; N300pa’kaTh X Ha KOOPJUHATHOM TNIOCKOCTH M UCHOJIb30BATh
JUISl peIlIeHUs] ypaBHEHUH 1 HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpapuKH JUHEWHBIX YpaBHEHUH H
MCIIOJIb30BATh UX JUISl PEILIEHUS] CUCTEMBbI JINHEHHBIX ypaBHEHUI.

Hcnonb3oBate rpaduku (QYHKUMH A7 HCCIEIOBaHUS MPOIECCOB M 3aBHCUMOCTEH M3
JPYTUX y4EOHBIX TUCIUIUINH.

Havana maTeMaTH4eCKOro aHaJIM3a

OnepupoBaTb  MOHSATHSMM:  HENpepbIBHAsS  (QYHKIMS;  NPOM3BOAHAs  (YHKIUY;
UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM I pelIeHus 3a/1au.

Haxonute npou3BoJHBIE 3JIEMEHTapHBIX (YHKIMM, BBIUUCISATH MPOU3BOJHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (DYHKITHA.

Hcnonp30BaTh MPOU3BOJAHYIO ISl HUCCleqoBaHUS (QYHKIIMM Ha MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIEIOBAHUS K TOCTPOSHHIO IPa(hUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO I HAXOXKJEHUS HAWIYYILEro pelIeHHs B MPHUKIAIHBIX, B
TOM YHCJIE COLIMATIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSMU: NEpBOOOpa3Has W HUHTErpall; MOHMMATh I€OMETPUUECKUN U
¢u3uUecKuii CMbICT HHTErpaa.

Haxoauts nepBooOpa3Hble 3JieMEeHTapHbIX (YHKIUH; BBIYUCIATH UHTErpai mo ¢opmyiie
Herorona—JleitbHuna.

Pemarp npukiagHble 3a1a4i, B TOM YKCJIE€ COLMAIbHO-3KOHOMHMUYECKOTO U (PU3UYECKOIrO
XapakTepa, CpeACTBAMHU MaTEMaTUYECKOIO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIACC
KoumnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM
w/n I — Beero Kourpoasubie Ilpakruueckue (uuppoBbie)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
CreneHb ¢ paliiOHAILHBIM TTOKA3aTENIEM.
1 [TokazarenpHas pynkmus. [TokazarenpHbIe 12 1 https://fipi.ru/
yYpaBHEHHSI 1 HEPAaBEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuueckre GyHKIMH U UX
3 rpaduku. TpuroHomeTprudecKue 9 1
HEpaBEHCTBA
4 IIponsBonHas. IIpuMenenne npon3BoaHON 24 1
5) WuTerpan u ero npuMeHeHus 9
6 Cucremsl ypaBHEHUN 12 1
7 HarypanbHble 1 11enbie yncia 6
3 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 18 5
3HAHHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://fipi.ru/

IHHOYPOYHOE IINTAHUPOBAHHUE

11 KUIIACC
No Konu4yecTBo yacoB
u/n Tema ypoka Beero o
1 CreneHp ¢ paroOHANBHBIM ITOKa3aTeNeM 1
2 CBolicTBa cTereHH 1
3 [IpeobpazoBanue BIpasKEHUH, COIEPKAIMX PAllIOHATIbLHBIC CTETIEHH 1
4 [IpeobpazoBanue BeIpasKeHUH, COIEPKAIMX PAOHATILHBIE CTETICHU 1
5 IIpeobpazoBanme BRIpOKCHHM, CONEPKAINX PAIMOHAIBHBIC CTETICHN 1
6 [loka3zarenbHbIC ypaBHEHUS U HEPABEHCTBA 1
7 IlokazarenpHbIE YpaBHEHHUS 1 HEPABEHCTBA 1
8 [loka3zarenbHble ypaBHEHUS 1 HEPABEHCTBA 1
9 [loka3zarenbHbIC ypaBHEHUS 1 HEPABEHCTBA 1
10 IlokazarenpHbIE YpaBHEHHUS 1 HEPABEHCTBA 1
11 [MokazarenbHas GpyHKIMSA, €€ CBOHCTBA U rpaduK 1
12 KonTponbaas padora mo teme "CTeneHs ¢ paOHaIBFHBIM TTOKa3aTeIeM. 1 1
[TokazarenbHas Gpynkims. [TokazaTenbHble ypaBHEHUS H HEpaBeHCTBA"
13 Jlorapudm yucna 1
14 JecsaTruaHble U HaTypaNbHBIE JTOTapru(MBI 1
15 IIpeoOpaszoBaHue BEIpaKEHUH, COMEPIKAIINX JIOTAPH(PMBI 1
16 [IpeoOpaszoBaHue BEIpAXKEHHIA, COJEPIKAIIUX JIOTapU(MBI 1
17 IIpeoOpaszoBaHue BRIpaKEHUH, COMEPIKAIINX JIOTAPH(PMBI 1
18 [IpeoOpaszoBanue BEIPAXKEHHUIA, COJEPIKAIIUX JIOTapU(HMBI 1
19 Jlorapudmudeckre ypaBHEHHS U HEPABEHCTBA 1
20 Jlorapumudeckue ypaBHEHUS 1 HEPABEHCTBA 1
21 Jlorapudmudeckre ypaBHEHHS U HEPABEHCTBA 1
22 Jlorapudmuyeckue ypaBHEHUS 1 HEPABEHCTBA 1
23 Jlorapudmuyeckas yHknus, e€ cBoiicTBa U rpapuK 1
24 Jlorapudmudeckas QyHKIHsI, €€ CBOWCTBa U Tpaduk 1
25 Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U TpapUKU 1
26 Tpuronomerpuieckne GyHKIMH, UX CBOMCTBA U TpapuKu 1
27 Tpuronomerpuueckue GYHKIIUH, UX CBOHCTBA U TpadUKu 1
28 Tpuronomerpudeckne GyHKIMH, UX CBOMCTBA U TpapuKU 1
29 ITpumeps! TPUTOHOMETPHUECKHUX HEPABEHCTB 1
30 [Tpumeps! TPUTOHOMETPHUUECKHUX HEPABEHCTB 1
31 [Ipumepsl TPUTOHOMETPUIECKIX HEPABEHCTB 1
32 [Ipumepsl TPUTOHOMETPUIECKIX HEPABEHCTB 1
Kontponsnas padota o teme "Jlorapudmudeckas GyHKIHA.
33 Jlorapudmudeckre ypaBHeHHSI M HEPaBEHCTBA. T pUTOHOMETPUYECKHUE 1 1
¢byHKIUY U uX rpadukd. TpUroHOMeTpHUeCKHEe HepaBeHCTRA"
34 HenpepbiBHble QyHKIIMN
35 MeToa HHTEpBAaJIOB JJIsl pEIlICHHST HEPABEHCTB
36 MeToa nHTEpBAaJIOB AJIsl pEILICHHUS] HEPABEHCTB




37 [IpousBoaHast PyHKIUN 1
38 [IpousBonHas pyHKIMN 1
39 I'eomeTpuueckuii 1 GU3NUSCKUI CMBICIT IIPOU3BOIHOM 1
40 T'eomeTpruecknii 1 GU3NIESCKUI CMBICT TIPOMU3BOTHOM 1
41 [IpousBogHbBIE 371€MEHTAPHBIX (HYHKIUHA 1
42 [Ipon3BoaHbBIE dNIeMEHTAPHBIX (DYHKITHI 1
43 [IpousBogHast CyMMBI, MPOU3BEACHUS, YACTHOTO (PYHKIIMN 1
44 [IpousBogHast CyMMBbI, MPOU3BEACHUS, YACTHOTO (PYHKIIHUN 1
45 [Ipon3BoaHast CyMMBI, IPOU3BENEHNUS, YACTHOTO (DYHKITHN 1
16 [IpumeHeHre IPOM3BOIHON K HCCIIeIOBaHMIO (DYHKITHIT HA MOHOTOHHOCTD U 1
IKCTPEMYMBI
47 [IpumMeHeHre MPON3BOIHON K HCCIIEOBAaHHMIO (DYHKIIMHA Ha MOHOTOHHOCTh U 1
IKCTPEMYMBI
48 [IpumMeHeHre MPON3BOIHON K HCCIIEOBAaHHIO (DYHKIMHA HAa MOHOTOHHOCTD U 1
HKCTPEMYMBI
49 [TpumeneHue MPOU3BOTHOM K UCCIIEAOBaHHIO (D)YHKIIUI HA MOHOTOHHOCTD U 1
IKCTPEMYMBI
50 Haxosxaenue HanOombIero 1 HaMMEHbIIETo 3HAYCHUS (PYHKIIMK Ha OTPE3Ke 1
51 HaxoxneHre HanOOoMbIIeT0 U HAMMEHBIIETo 3HaUYeHNUs (PYHKIIMU Ha OTPE3Ke 1
52 Haxosxaenue HanOobIero 1 HaMMEHbBIIETO 3HAYCHUS (PYHKIMN Ha OTPE3KE 1
53 HaxoxneHre HanOoMbIIeT0 U HAMMEHBIIET0 3HaUeHUs (PYHKIIMU Ha OTPE3Ke 1
54 HaxoxneHre HanOOoIbIIeT0 U HAMMEHBIIETo 3HaUYeHNUs (PYHKIIMN Ha OTPE3Ke 1
55 Haxosxaenue HanOombIero 1 HaMMEHbBIIETO 3HAYCHUS (PYHKIIMK Ha OTPE3Ke 1
[TpumeneHue MPOU3BOTHOM [T HAXOXKACHHSI HAMITYUIIETO PEIICHHS B
56 MIPHUKIIATHBIX 3a/1a9aX, ISl OIpeelIeHUs] CKOPOCTH TpoIiecca, 3a/1aHHOTO 1
(hopmynoit nuinm rpagukomM
57 Kontpossnas pabota no teme "l[IpousBoanas. [Ipumenenne npon3BoaHon" 1
58 [TepBooOpa3zHas. Tabnmna nepBooOpazHbIX 1
59 ITepBooOpaznas. Tabnuia nepBooOpa3HBIX 1
60 WHTerpai, reoMeTpUYeCKUil 1 PU3NUECKHI CMBICT HHTETpalia 1
61 WHTerpa, reoMeTpUYeCcKUil U PU3NUECKHUI CMBICT HHTETpaia 1
62 WHTerpan, reoMeTprudeckuii ¥ PU3NIECKUN CMBICIT HHTETpaIa 1
63 Brruncienne unterpana mno gpopmyse Herorona—Jletionuna 1
64 Brruncnenue naterpana no popmyne Herotona—JlelioHuia 1
65 Brruncnenue naterpana no popmyne Herotona—JlelioHua 1
66 Brruncienne unterpana mno gpopmysie Herorona—Jletionuna 1
67 CucreMbl TMHEHHBIX YPAaBHEHUN 1
68 CucreMbl TMHEHHBIX YPaBHEHUN 1
69 Perienue npukiaaHbIX 33724 ¢ MOMOIIBIO CHCTEMBbI JIMHEHHBIX YpaBHEHHUH 1
70 Perenune npukaaaHbIX 3a4a4 ¢ MOMOIIBIO CUCTEMbI JIMHEHHBIX YpaBHEHHUH 1
71 CHCTEMBI U COBOKYITHOCTH TIEIIBIX, PAITMOHANBHBIX, HPPAIHOHABHBIX, 1
MIOKa3aTeNbHBIX, JIOTapU(HMUUECKUX YPABHEHUI W HEPABEHCTB
79 CHCTEMBI U COBOKYITHOCTH TIEIIBIX, PAITHOHAIBHBIX, HPPAIIHOHATBHBIX, 1
MIOKa3aTeNbHBIX, JJOTapu()MUUECKUX YPABHEHUI U HEPABEHCTB
73 CucTeMbl U COBOKYIHOCTH LIEIIBIX, PAIMOHABHBIX, HPPAMOHAIBHBIX, 1




IIOKa3aTCJIbHBIX, J'IOI‘apI/I(bMI/I‘-IeCKI/IX ypaBHCHI/Iﬁ 1 HCPABCHCTB

CucreMsl 1 COBOKYITHOCTH LCJIBIX, PAlIUOHAJIBHBIX, UPppAallUOHAJIbHBIX,

4 MOKAa3aTENbHBIX, TOTapU(HMUUCCKUX YPABHEHUHM W HEPABEHCTB 1
75 Wcnons3oBanue rpadukoB HyHKIUHA 1T pelieHus] YpaBHEHUH M CHCTEM 1
76 Wcnonp3oBanue rpaguKkoB QYHKIHHA IS peIIeHUS ypaBHEHUH U CHCTEM 1
77 [MpumMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMAaTHIECKUX 1
3a1a4 ¥ 3a3]a4 M3 pa3InIHbIX 00JlacTell HAYKH U peallbHOM KU3HH
78 KOHTpoanIfm pabota o Teme "HMuTerpan u ero npuMeHeHUsA. CHCTEMBI 1
ypaBHEHUI
79 HatypanbHble U 1ieble Yiciia B 3a/1a4aX U3 PealbHOU KU3HH 1
80 HatypasbHbie U 1ienble Yrcia B 3a1a4ax U3 pearbHOM KH3HN 1
81 HatypanbHble 1 1ienble yucia B 3a1a9axX U3 peaabHON KU3HH 1
82 IIpu3Haku AENUMOCTH IEJIBIX YUCET 1
83 IIpu3Haky AEITUMOCTH LEIBIX YUCEIT 1
84 IIpu3Haku AENTUMOCTH IEJIBIX YUCET 1
85 [ToBTOpeHMe, 0000IICHNE, CHCTEMAaTH3AIlMS 3HAHUH. Y paBHCHHUS 1
86 IToBTOpeHwme, 0000IIeHNE, CHCTEMATH3AIMS 3HAHUN. Y paBHEHHS 1
87 [ToBTOpeHME, 0000IICHNE, CUCTEMAaTH3AIlMS 3HAHUH. Y paBHCHHUS 1
88 [ToBTOpeHwme, 0000IIeHNE, CHCTEMATH3AIMS 3HAHUH. Y paBHEHHS 1
89 IToBTOpeHwme, 0000IIeHNe, CHCTEMATH3AIMS 3HAHUH. Y paBHEHHS 1
90 [ToBTOpeHMe, 0000IICHNE, CHCTEMATH3AIlMS 3HAHUH. Y paBHCHHUS 1
91 IToBTOpenwue, obo0IeHNe, cucTeMaTH3alws 3HaHni. HepaBeHcTBa 1
92 IToBTOpenwue, obo0IIeHNe, cucTeMaTH3alws 3HaHni. HepaBeHcTBa 1
93 INoBTOpeHue, 0000IICHNE, CUCTEeMaTH3alus 3HaHuli. HepaBeHcTBa 1
94 IToBTOpenwue, o6o0IIeHNe, cucTeMaTH3alws 3HaHni. HepaBeHcTBa 1
95 INoBTOpeHue, 0000IIeHNE, CUCTeMaTH3alKs 3HaHUH. CHCTEMBI ypaBHEHHI 1
96 IToBTOpeHue, 0000IIeHNE, CUCTEeMaTH3alUs 3HaHUH. CHCTEMBbI ypaBHEHUI 1
97 IToBTOpenwue, o6o0IeHNne, cucTeMaTH3als 3HaHni. OyHKIUN 1
98 INoBTOpeHue, 0000IIeHNE, CUCTEMAaTH3AUS 3HAHUH. DyHKIIMK 1
99 HroroBas koHTpOIbHAs paboTa 1
100 HroroBast KOHTpOJIbHAs paboTa 1
101 O06o00m1eHne, cucTeMaTr3alysi 3HaHUH 33 Kypc ainreOpbl 1 Hadal 1
MaTeMaTrueckoro ananusa 10-11 knaccos
102 O000mIeHNe, cCUCTEMATU3aIHS 3HAHHUI 33 KypC anreOpbl U Haval 1
MaremaTuyeckoro aHaiauza 10-11 kimaccos
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Anrebpa u Hadana MateMatudeckoro aHanmsa. 10 kimacc: yueo. s
ob1eo06pa3oBar.opranusamuii: 6a3oBeiii 1 yriry6:1. ypoau /HO.M.Kossirus,

M.B.TkaueBa u n1p. -9-¢ u3a.-M.: IIpoceenienue, 2021

AnreOpa u Havana MaTeMaTuyeckoro aHainusa. 11 kmacc: yuel. s
o01eoOpasoBar.opranuzaiuii: 6a3zoBsiii u yriayos. yposuu /KO.M.Komnsrus,

M.B.TxkaueBa u np. -9-¢ u3a.-M.: IIpoceemienue, 2021

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://fipi.ru



