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MOSACHUTEJIBHASA 3AITUCKA

Pabouas mporpamma yueOHOro Kypca «Amnredpa M Haudala MaTeMaTHUYECKOTO aHAJIH3a»
6a3zoBoro ypoBHs it oOywatomuxcs 10 —11 kimaccoB pa3paboraHa Ha ocHOBe DenepaibHOTO
rOCyJapCTBEHHOTO 00pa30oBaTENbHOIO CTaHJApTa CPEIHEro OO0Iero oOpa3oBaHMs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHH, MPENBABISIEMbIX K MAaTEeMaTHYECKOMY OOpa30BaHHIO, U
TpaguIMid poccuiickoro oOpaszoBanus. Peammsanumsi mporpaMMbl oOecriedMBaeT OBJaJIEHHUE
KJIFOYEBBIMM KOMIIETEHLIUSIMHU, COCTABISIONIMMU OCHOBY JUISI CAaMOPA3BUTUS U HEIPEPBIBHOTO
00pa3oBaHus, IEIOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO M TO3HABATEIBHOTO Pa3BUTHA
JUYHOCTH 00YyYaIOIIUXCSI.

HEJA NU3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayala MaTeMaTWYeCKOTO aHajK3a» SBISACTCS OJHUM H3 HambOoee
3HaYMMBIX B MPOTpPaMMe CTapIIeil IIKOJbI, MOCKOJBKY, C OJHOM CTOPOHBI, OH OOECIeYHBaeT
UHCTPYMEHTAIBHYIO 0a3y il M3y4YeHHs BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C ApPYyrou
CTOPOHBI, (QOpPMHUPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHHE YyYalluxcs Ha YpOBHE,
HEOOXOJMMOM JIJIsi OCBOCHHUSI KypCOB MH(OPMATHKH, OOIIECTBO3HAHMS, HCTOPUH, CJIOBECHOCTH.
B pamkax gaHHOTO Kypca yJaniuecs OBJIaJeBalOT YHUBEPCAILHBIM S3bIKOM COBPEMEHHOM HayKH,
KOTOpast GOPMYJIHPYET CBOU JAOCTIKEHHS B MaTeMaTHIeCKOi hopMme.

Kypc anreOpbl 1 Hadyan MaTeMaTH4YECKOTO aHAIM3a 3aKJIAAbIBACT OCHOBY JJISl YCHEIIHOTO
OBIIQJICHUSI 3aKOHAMH (U3UKH, XHMHH, OWOJIOTUH, TIOHUMAHUS OCHOBHBIX TEHICHIMNA
HSKOHOMHKH M OOIIECTBEHHOMN >KHU3HHU, MO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX ITH(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCIOJIB30BaTh UX B IMOBCEIHEBHOW XH3HHU. B TOXE
BpeMsl OBJIaJICHHE aOCTPaKTHBIMH U JIOTHYECKH CTPOTHMMH MATEMAaTHUYECKUMH KOHCTPYKIIUSIMU
pa3BUBaeT yMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH YTBEPXKJICHUS,
UCIIOJIb30BaTh 0000IIeHNE W KOHKPETH3aIlMio, abCTparupoBaHWE W aHAJOTHIO, (HOpMHUPYET
KpPEaTUBHOE M KPUTHUYECKOE MBINUICHHE. B X0/1e m3y4yeHus anreOpbl 1 Hadall MaTeMaTHYECKOTO
aHaJIM3a B CTAPIICH IIKOJIE y4alluecs IMOJYYar0T HOBBIM OMBIT PEIICHUS MPHUKIATHBIX 3a7ad,
CaMOCTOSITEIFHOTO ~ TIOCTPOCHHSI MAaTeMaTHYECKHMX  MOZENECH  peajbHBIX CHTyallud W
UHTEPIPETAIIMA  TOJIYUCHHBIX PEIICHUH, 3HAKOMSTCS C TMPUMEpPaMH MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TPUPOJAE, HAyKe W B HCKYCCTBE, C BBIIAIONIMMHCS MaTeMaTHYECKHUMH
OTKPBITUSIMHU M UX aBTOPAMH.

Kypc oOnamaer 3HAUMTENBHBIM BOCHHTATEIBHBIM MOTCHIIMAIIOM, KOTOPBIA PEan3yeTcs
Kak yepe3 yueOHbII MaTepual, crocoOCTBYOMUI (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUSA,
TaK ®W depe3 crnenupuKky ydeOHOW MACATENBHOCTH, TPEOYIOMmel CaMOCTOSTEILHOCTH,
AKKypaTHOCTH, TPOJODKUTEIBHOW KOHIICHTPAIlMM BHUMAaHUS M  OTBETCTBEHHOCTH 32
MOJTyYEHHBIN pe3yIbTarT.

B ocHoBe meronuku oOyueHHs anrebpe M HadajgaM MaTEMaTHYECKOTO AaHAIM3a JICKHT
JeSITeTbHOCTHBIH MTPUHIUT 00YYCHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOTO aHAJIM3a» BKIIIOYACT CIEAYIOIINE
coJepKaTebHO-METOUUeCKue JHHUM: «Yucrma u BbMHCICHUA», «DYHKIUU W TpaduKmy,
«YpaBHEeHHUS U HEpaBeHCTBay, «Hauama maremMaTuyeckoro aHaimzay, «MHOXKECTBA M JIOTUKA.
Bce ocHOBHBIE COep)KaTeIbHO-METOUYECKUE JTMHUNA HM3Y4aroTCs Ha MPOTSDKEHUH IBYX JIET
o0y4yeHHs B cTaplieil HIKOJe, eCTECTBEHHO IOMONHSSA JAPYr Apyra M IOCTEINEHHO HACHIIIAsCh
HOBBIMH TeMaMH | pa3aenamu. JIaHHBIH Kypc SBISICTCS WHTETPATHBHBIM, MOCKOJIBKY
oObenuHseT B ce0e CofepKaHWE HECKOJIbKUX MAaTeMaTH4YeCKUX JMCLUUIUIMH: anreOpa,
TPUTOHOMETPHS, MATEMaTHUECKUI aHAIH3, TEOPHSI MHOKECTB | Jp. [1o Mepe Toro Kak yJampecs
OBIIaICBalOT BcE Oojee MIMPOKUM MaTEMaTHYECKUM ammaparoM, Y HHUX IOCIIEI0BaTEIbHO
dopMHpyeTCs ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHUECKYI0 MOJENb pealbHON
CUTyalliu, NMPUMEHITh 3HAHUWs, MOJYYCHHBIE B Kypce «AnreOpa M Hadaisa MaTeMaTHYeCKOTO
aHaM3a», JUIS PEIICHUS CaMOCTOSITEIBbHO CQOPMYJIMPOBAHHOW MaTeMaTHYECKOW 3ajgaduu, a
3aTeM MHTEPIPETUPOBATH MOIYUYEHHBIN pe3ylbTarT.



CogaepxxarenpHO-MeTOIMYECKass  JUHUSA — «Yuerma W BBIYMCIEHUS»  3aBEpPIIAET
(dbopMUpOBaHNE HABBHIKOB HCIIOJIB30BAHUS JIEHCTBUTEIBHBIX YHUCEN, KOTOpOEe OBUIO HAYaTo B
OCHOBHOM mIKOJe. B cTapiei mkosie ocoboe BHUMaHUE yAeIsIeTcs: (GOPMUPOBAHUIO TTPOUYHBIX
BBIYHCIIUTEIFHBIX HAaBBIKOB, BKJIIOYAIONMIUX B Cce0s HCIOIB30BAHHE DPA3NMUYHBIX (opM 3amucu
JICMCTBUTEIIBHOIO YHWCJA, YMEHUE pPAalMOHAIBHO BBIIOJHATh JCHCTBHUS C HUMH, [Je1aTh
NPUKUAKY, OIEHUBATh pe3ynpTaT. OOydaromuecs TMONTY4aroT HaBBIKM MPHOIMKEHHBIX
BBIYMCIICHUM, BBIMOJHEHUS JEWCTBHM C YHCIaMH, 3allMCaHHBIMH B CTaHIApPTHOW ¢dopme,
HCIIOJIb30BAHUS MAaTEeMaTHYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHUH.

JIunust «YpaBHEHUS M HEPABEHCTBA» peAM3yeTcs Ha NPOTSIKEHUH BCEro OOy4YEeHHs B
CTapleil 1IKoJIe, IIOCKOJIBKY B KaXIOM pas3fele NporpaMmbl MPEIyCMOTPEHO pELIEHUE
COOTBETCTBYIOIIUX 3a7a4u. OOyuaromuecs OBIaIeBaIOT Pa3IMUHbBIMU METOJAAMHU PEIICHUS LENbIX,
paIMOHANILHBIX, UPPALIMOHANBHBIX, TOKA3aTEIbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPHUECKUX
YPaBHEHUI, HEPABEHCTB U MX cucTeM. [lomydeHHbIe YMEHHS UCIOIB3YIOTCS MPU UCCIIET0BAHUN
GYHKIMI C TIOMOIIBIO MPOU3BOIHOM, PENICHUH MPUKIAJHBIX 33734 U 3a/ad Ha HaXOXKICHUE
HauOOJIBIINX U HAMMEHbIIUX 3HaueHui GyHkuuu. /lanHas copep:karenbHasi TUHUS BKIIOYAET B
cebs1 Take (GOpMHpPOBAHME YMEHHUH BBIIOJIHATH PAcUEThl MO (GopMysiaM, NpPeodpa3oOBaHUS
LEbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TaKkKe
BBIPQXKCHHM, COJCpKAIIMX CTENEeHU U Jorapudmbl. braromaps M3ydeHHI0 anredpanveckoro
MaTepuaia MPOUCXOIUT JaibHelllee pa3BUTHE AITOPUTMUUECKOTO U a0CTPAaKTHOT'O MBILIUICHUS
yyanmxcs, (GOPMUPYIOTCS HABBIKH JACIYKTUBHBIX PACCYXIACHHI, PaOOThI C CHMBOJIHHBIMU
dbopMamu, NpeaCcTaBICHUs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHUJI€ PAaBEHCTB M HEPAaBEHCTB.
Anrebpa npesaraet 3QGeKTUBHBIE HHCTPYMEHTHI JUIS PEIICHUS TPAKTUYECKUX U €CTeCTBEHHO-
HAy4YHBIX 3314, HaIJISIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK S3bIKa HAyKH.

CopepxarenpHo-MeToAnuecKass TUHUS «DyHKIHUU U TpaQUKU» TECHO NEpPeIrieTaeTcs ¢
JPYTUMHU JIMHHMSMHU Kypca, IOCKOJbKY B KAaKOM-TO CMBICIE 33Ja€T MOCIEI0BATEIbHOCTb
U3ydeHus: Marepuana. l3yueHwe CTENEeHHOH, TMOKa3aTeNnbHOM, JorapuMUUecKoil
TPUTOHOMETPUYECKUX (PYHKIIMH, MX CBOWCTB W TpaduKOB, HCHOJb30BaHUE (GYHKIIUNA IS
peleHus 3a1a4 M3 JAPYruX Y4eOHBIX NPEIMETOB M peaJbHON >KU3HHU TECHO CBA3aHO KaK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C peUIeHHEeM ypaBHEHUH M HepaBeHCTB. [Ipu aTom Gosbinoe
BHUMaHUE ynensieTcss (GOPMUPOBAHUIO YMEHHUS BBIpaXaTh (OPMYyJIaMU 3aBUCUMOCTH MEXIY
pPa3IUYHBIMU BEJTMYMHAMH, HCCIIEIOBaTh IOJy4YeHHbIE (YHKIMH, CTPOUTh HX TpaUKH.
Marepuan 3TOM COACPKATEIBLHOM JIMHUM HAlEJICH Ha pPa3BUTHUE YMEHUHW U HABBIKOB,
MO3BOJIAIOIIMX  BBIpaXKaTb 3aBHUCHUMOCTH MEXJIy BeJIMYMHAMHU B pa3nuyHoi  ¢opme:
AHAIUTUYECKOW, Tpadudeckod u crnoBecHOH. Ero wu3ydeHume cmocoOCTBYeT pPa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CHOCOOHOCTHM K  OOOOHIEHHIO W KOHKPETHU3AlHH,
WCIIOJIb30BAaHHUIO AHAJIOTUH.

ConepxxarenpHast nuHus «Havama maTeMaTnyeckoro aHaan3a» MO3BOJISIET CYHIECTBEHHO
pacHIMpUTh KPYT KaK MaTEMATUYECKUX, TaK U MPHUKIAIHBIX 33/1a4, TOCTYIMHBIX 00yJalomuMcs, y
KOTOPBIX TMOSIBISETCS BO3MOXKHOCTh UCCIIE0BATh U CTPOUTH rpa@uku GyHKUIUN, ONpEeaensTh UxX
HauOOJbIIMEe U HAUMEHBIIINE 3HAUYCHUS, BRIUUCISTH IUIOMAIN GUTYp U 0OBEMBI TEl, HAXOAUTH
CKOPOCTHM WM YCKOpEHHMs mponeccoB. J[laHHas coxaepxaTenbHasi JIMHHUS OTKPBIBA€T HOBBIE
BO3MOKHOCTH TIOCTPOCHHMSI MaTeMaTHYEeCKUX MOJENEeH pealbHbIX CUTyalUld, HAXOXIEHUs
HaWIy4dllero pELICHHs B MPHUKIAIHBIX, B TOM YHUCIE COLUUAIbHO-3KOHOMHYECKHMX, 3aJayax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTW4YeCKOrO aHalu3a CIIOCOOCTBYET pPa3BUTHIO aOCTPAaKTHOTO,
(bopManbHO-IOTMYECKOT0 U KPEaTUBHOTO MBILIUICHUS, (POPMHUPOBAHUIO YMEHMH pacrno3HaBaTh
IPOSIBJIICHUS] 3aKOHOB MaTeMaTHKU B Hayke, TEXHUKE M HcKyccTBe. OOyuarommecs y3HAIOT O
BBIJIAIOLIUXCSl PE3yJIbTaTax, IMOJYYEHHBIX B XOJ€ pPa3BUTUS MaTEeMaTUKM KaK HayKd, M HX
aBTOpAX.

CopaepxarenpHO-MeTOAMYECKas: TUHUSA «MHOXKECTBA U JIOTUKA» B OCHOBHOM ITOCBSILIEHA
AJIEMEHTaM TEOPUU MHOKECTB. TEOpETUKO-MHOKECTBEHHbIE IIPE/ICTABICHHSI IIPOHU3bIBAIOT BECH
KypcC LIKOJIBHOW MaTeMaTHKU U IpejiaraloT Hanbojee YHUBEPCAIbHBIN SI3bIK, 00BbEIUHSIOMNN



BCEC pas3leibl MaTeMaTHKH W €€ TMPUIOKCHHWH, OHU CBS3BIBAIOT pPa3HbIE MaTeMaTHYECKUE
JUCLUUIUIMHBI B enuHoe uenoe. [1o3ToMy BaXXHO JaTh BO3MOXKHOCTH IIKOJBHUKY MOHHUMATh
TEOPETHKO-MHOKECTBCHHBIM SI3bIK COBPEMEHHON MAaTeMaTHKU U HCIOJIb30BaTh €ro JJis
BBIPKEHUSI CBOMX MBICIEH.

B kxypce «Anrebpa u Havajla MaTeMaTHYECKOTO aHaJIN3a» MPHUCYTCTBYIOT TaKKE€ OCHOBBI
MaTEeMAaTHYECKOTO MOJICTMPOBAHUS, KOTOPHIE MPU3BaHBl CHOPMUPOBATH HABBIKM TOCTPOCHUS
MoJIeNIel pealbHBIX CHUTYyaIlui, UCCIEIOBAHUS dTHX MOJECIICH C MOMOIIBIO armapara anreopsl u
MaTEeMaTUYeCKOro aHajln3a MU MHTEPIpETAlUy MOJIYyYEHHBIX pe3yiabTaToB. Takue 3aqaHus
BIUIETEHbI B KaXIbIH M3 Pa3/esiOB MPOTPaMMBI, MOCKOJBKY BECh Marepuan Kypca IITHPOKO
UCIIOJIB3YETCs JIsl pelIeHUsl IPUKIaJAHbIX 3a1a4. [Ipu pemeHun peanbHbIX TPaKTUYECKUX 3a7ad
ydamuecss ~ pa3BHBAIOT  HAOMIOAATENIBHOCTh,  YMEHHME  HAXOJIUTh  3aKOHOMEPHOCTH,
abcTparupoBatbcsi, HCIOIB30BaTh AaHAJOTHIO, 0000IIaTh W KOHKPETH3UPOBATH MpolIeMy.
JesaTensHOCTh MO (OPMHUPOBAHWIO HABBHIKOB PEIICHMs MPUKIAAHBIX 3a7ad OpraHU3yeTCs B
MpoIecce U3yYeHHs BCEX TEM Kypca «Anredpa v Hadalla MaTeMaTUYECKOTO aHAITN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yuebHOM miaHe Ha U3ydeHHE Kypca aareOpsl ¥ HayaJl MaTeMaTHYECKOTo aHaJIn3a Ha 0a30BOM
YpOBHE OTBOJMTCS 2 Yaca B Heqemo B 10 kiacce u 3 yaca B Hegento B 11 kiacce, Bcero 3a aBa
roza ooyuenust — 170 gacos.

[IpoMexyTouHass aTTecTalds Ha YpPOBHE OCHOBHOTIO OOMHIEr0 0OOpa30BaHUS MPOBOIUTCS B
COOTBETCTBUU ¢ ToliokeHHEM «O Qopmax, NEpUOAUYHOCTA U TOPSJIKE TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH U TMPOMEKYTOYHOM  arrecTalud  OOydyarolmuxcsi O  OCHOBHBIM
obmeoOpazoBarenbHbiM  nporpammam [BOY  COII Ne358 MockoBckoro paiioHa CaHKT-
[TerepOypra



COIAEP/KAHUE YYEBHOI'O KYPCA
10 KUIIACC

Yucia 1 BbIYUCICHUSA

Panmonanbueie yncina. OOBIKHOBEHHBIE U JECATHYHBIC TPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoanueckue Apodbu. ApudmMernyeckue Omepaldd C  palHOHAIbHBIMU  UYHCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BblpaxkeHUH. [IpumeHeHne napoOell M MPOIEHTOB ISl PELICHHS
MPUKJIAAHBIX 3a7a4 U3 Pa3IMYHbIX OTPACIIC 3HAHUHN U PEaTbHOM KU3HHU.

JeiicTBuTenpHble yKcna. PalnyoHanbHble U MppalMOHAIbHBIE YKCia. ApU(MeTHYecKHue
orepanuy ¢ ACHCTBUTEIbHBIMU YucIaMU. [IpuOamkEéHHbIE BBIYUCIICHUS, MIPaBUIa OKPYIJICHUS,
IPUKUAKA U OLIEHKA Pe3yJIbTaTa BIYMCIECHUI.

Crenens ¢ menbiM mnokasareneM. CtanmapTHas ¢opma 3amucy ACHCTBUTEIBLHOTO YHCIA.
Hcnonp3oBanue mnoaxonsimeid ¢GopMbl 3amucHd  ACHCTBUTENBHBIX YHCENT JUIS  PELICHUS
MPaKTUYECKHX 3a/1a4 U NPE/ICTABICHNS TaHHbIX.

Apudmerndeckuii KOpeHb HATypalbHOW cTeneHd. JleHCTBUS C  apupMETHYECKUMHU
KOPHSIMU HaTypAJIbHON CTEIEHHU.

CuHyC, KOCUHYC U TaHI€HC YUCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YUCJIOBOTO APIyMEHTA.

YpaBHeHHUs M HEpaBEeHCTBA

ToxzaecTBa u TOXKIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeoOpa3oBaHrue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIIHI.

VYpaBHeHHe, KOpeHb YypaBHeHMs. HepaBeHCTBO, pemieHue HepaBeHCTBAa. Merton
MHTEPBAJIOB.

Pemenune nenbix v ApoOHO-PATMOHATBHBIX YPABHEHUH H HEPABEHCTB.

Peuienue nppanyoHanbHbIX YPABHEHU U HEPABEHCTB.

Peuienne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHre ypaBHEHMI W HEPABEHCTB K PELICHUIO MATEMATHYECKHUX 33Jad W 3aJad W3
pa3uyHbIX 00JacTel HayKH U peaibHOM KU3HU.

DOyHKUUM U rpadpuku

Oyuk1wus, crnocoos! 3ananust pynkun. ['padux Gynkun. Bzaumuo odbparueie GyHKINU.

OO6nacth onpeeneHnss 1 MHOXKeCTBO 3HaueHud pynkmuu. Hymu dyakmun. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CreneHHast (QyHKIMS C HaTypaJbHBIM M IIeNbIM ToKasareneM. E€ cBoiicTBa m rpaduk.
CoiicTBa u rpaduk KOpHS n-0i CTETICHU.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEIEICHUE TPUTOHOMETPUUECKUX (PYHKIIMIA
YHCJIOBOT'O apryMEHTA.

Hayana maTemMaTH4yeckoro aHajmsa

ITocnegoBaTenbHOCTH, CIOCOOBI  3aJaHHsA  IIOCIEIOBATEIbHOCTEH. MOHOTOHHEIE
MIOCJIEI0BATEIbHOCTH.

Apudmernueckass ©  reoMeTrpuueckas —mporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIECH T€OMETPUUYECKOU MPOTPECCHUHU.
®opmyna CI0XKHBIX MPOLEHTOB. Vcrnonbp3oBaHUE MPOTPECCUM AJI PELICHUs pealbHbIX 3adad
MIPUKJIATHOTO XapaKTepa.

MHoxkecTBa M JTOTHKA

MHokecTBO, onepanuu Haj MHOxecTBaMu. [{narpammbl Diinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O ammapara Jjsl ONMCAHMs PEaJbHBIX IMPOLIECCOB M SIBIEHUH, NpU
pELIeHNH 3a/1a4 U3 IPYTuX y4eOHbIX MPEIMETOB.

Omnpenenenue, Teopema, CIEeICTBUE, 10KA3aTEILCTBO.

11 KIIACC



Yucia 1 BBIYUCICHUSA

Hatypanbuble u nensle uncina. [Ipu3Haky 1eIMMOCTH LENbIX YHCET.

CreneHb C paliMoOHaIbHBIM TTOKa3aTesieM. CBOWMCTBA CTEIIECHM.

Jlorapudm uncna. [lecaTuunble U HATypaJIbHBIE JOTapUPMBI.

YpaBHeHNsI 1 HEPABEHCTBA

[IpeoOpazoBanHne BEIpaKEHHIA, COACPKALIUX JTOTApU(MBI.

[Tpeobpa3oBanne BbIpaXeHH, COEPIKALINX CTENCHH C PallMOHATbHBIM MIOKAa3aTeJIEM.

[Ipumepbl TPUrOHOMETPUUECKUX HEPABEHCTB.

[Toka3aTenbHbIE ypaBHEHUSI 1 HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUS 1 HEPABEHCTBA.

CucteMbl JTUHEHHBIX ypaBHEHUW. PernieHue NpHUKIAIHBIX 3a/7ad C MOMOIIBI) CUCTEMBI
JIMHEHHBIX YPABHEHUM.

CucTemMbl 1 COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHUI0O MATEMaTHYECKUX 3a4ad U
3a/1a4y U3 Pa3InIHBIX 00JIaCTeH HAYKW U PEATbHON KU3HH.

@OyHKUUH U rpaduku

Oynknusa.  [lepuogumueckune  Gynknuu. [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIUH.
MakcumMymMbl 1 MHUHUMYMBbI (QyHKUIuH. HaumOonbliee n HauMmeHbllee 3Ha4eHHUE (YHKUIUU Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpapuKH.

[TokazaTenpHas u orapudmudeckas yHKIIUN, UX CBOWCTBA U rpaduKH.

Hcnonp3oBanue rpagukoB GyHKIMNA IS pEIICHUs] YPAaBHEHUH U TMHEHHBIX CUCTEM.

Hcnonb3oBanne rpadukoB (GYHKIUNA I UCCIIEIOBAHUS MPOIECCOB W 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HU.

Hayana maTemMaTH4yeckoro aHajmsa

HenpepoiBable pyHKIMN. MeTO] MHTEPBAJIOB JJIsl PEIICHUS] HEPABEHCTB.

[TpousBognas pynkuuu. ['eomerpuueckuii U GU3HIECKUN CMBICT TPOU3BOTHOM.

[IpousBoaHbie 3meMeHTapHBIX (QYyHKIUH. DOpMysIBl HAXOXKICHUS MPOU3BOIHOW CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKLIUH.

[IpumeHeHre Nponu3BOAHON K UCCIIEAOBAHUIO (DYHKIMI HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxnenre HauboIb11ero 1 HauMEHbILIEro 3HaYeHHs] YHKIIMHM Ha OTPE3KE.

[IpumeHeHre NpPOU3BOAHOM [UIA HAXOKAEHUS HAWIY4YIIEro pPEIIEHUS B MPUKIATHBIX
3aJa4ax, s ONpeAeIeHHs] CKOPOCTH IMpoLecca, 3a1aHHOTO (GOopMYIIOi UK TpaduKOM.

IlepBooOpasnas. Tabnuia nepBooOpa3HbIX.

WHTerpan, ero reoMeTpuueckuil M (U3WYECKUN CMBICI. BhluncieHue WHTErpajia o
dopmyne Hetorona—JleriOHuna.



IJIAHUPYEMBIE PE3YJIBTATDI
Pabouas mporpamma copmupoBaHa ¢ y4yeToM paboueil MmporpaMMmbl BOCHHUTAHHUS, MPH3BaHA
o0ecIeunTh JOCTHKEHUE TUYHOCTHBIX PE3YJIBTaTOB.
OcBoenne ydyebHOro mpeamera «MaTemaTHKa» JODKHO OOecrednBaTh JOCTHKCHHE Ha
YPOBHE cpegHero oOmero oOpa3oBaHMS CIEIYIONIMX JIMYHOCTHBIX, METAalpeIMETHBIX |
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pE3yibTaThl OCBOEHHUS MporpaMMbl yueOHOro mnpeamera «MareMaTuka»
XapaKTepU3YIOTCA:

I'paxxnanckoe BocUTaHUE:

c()OPMUPOBAHHOCTBIO TPAXKITAHCKOW TO3HMIMHU OO0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHHMCKOrO OOIIECTBA, MPEACTABIEHUEM O MaTEeMaTHYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOPBI, OMPOCHI M TMp.), YMEHHEM B3aUMOJCHCTBOBATh C COLIMAIBHBIMU HHCTUTYTaMHU B
COOTBETCTBUM C UX (PYHKIUSIMU U Ha3HAYCHUEM.

[TarproTndeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TpakIaHCKOW MJICHTUYHOCTH, YBOKECHUS K TPOILIOMY
U HACTOSALIEMY POCCUMCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHUKEHUSIM
POCCHICKMX MAaTE€MaTUKOB M POCCUHUCKON MaTeMaTU4YeCKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATHUX
JTOCTHKEHUH B IPYrUX HayKaX, TEXHOJOTHSX, Chepax IKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHHUS

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH pPOCCHIICKOTO Hapoaa; chopMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3THUECKOr0 MOBEICHMS, CBA3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUM HAyKU U JIEATENbHOCTHIO YYEHOTO; OCO3HAHHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOMYHUBOTO OYmYIIEro.

DCTEeTUUECKOE BOCIIUTAHUE:

3CTETUYECKUM  OTHOLIEHHEM K  MHpPYy, BKJIHOYAass OCTETUKY  MaTeMaTHUYECKHX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad, pEUICHUH, pacCyX ACHUH; BOCIPHHUMYUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

Pu3nYeCcKOe BOCIIUTAHUE:

c(OpMUPOBAHHOCTHIO YMEHHMSI NPUMEHATH MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax
3I0pOBOTO U 0€30mMacHOro 00pasa >KU3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/J0POBBIO
(3mopoBoe mHTaHUE, cOAJAaHCHPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, PeryispHas (uanyeckas
AKTUBHOCTH); (PM3MUECKOTO COBEPIICHCTBOBAHUS, NPHU 3aHATUAX CIIOPTHBHO-03I0POBHUTEIHHON
JEATEIbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYJIly, OCO3HAHHWEM LIEHHOCTHU TPYIOJIOOUS; MHTEPECOM K Pa3iIu4HbIM
chepam mpodecCHOHANBEHON JesSTeIbHOCTH, CBS3aHHBIM C MAaTeMAaTUKOW M €€ MPUIOKCHUSIMH,
YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOp Oyaymiel npodeccuu u peaqn3oBbIBaTh COOCTBEHHBIC
JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MAaT€MaTHYECKOMY OOpa30BaHUIO H
caM000pa30BaHUI0 Ha MPOTSHKEHUHM BCEM JKM3HM; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pEeLIEHUH MPaKTUYECKUX 3a]1a4 MaTeMaTUYECKON HAaIPaBICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO JKOJIOTUYECKOW KYIBTYPhl, MOHUMAHUEM BIUSHUS COIMAIBHO-
SKOHOMHYECKHMX ITPOLIECCOB HA COCTOSIHUE NPUPOJHOM M COLMAIBHOM CpEelbl, OCO3HAHHEM
I00ANFHOTO — XapakTepa JOKOJOTHMYECKHX Mpo0JjeM; OpUEHTalMell Ha  MNpPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3aja4 B 00JIacTU OKPY’KaloLIe cpelibl, MIaHUpOBaHUs
MOCTYIKOB M OLIEHKU WX BO3MOXXHBIX TOCIIEJICTBUN JIJIs1 OKPYXKAIOLIEH Cpebl.

[{eHHOCTH HAay4YHOTO ITO3HAHMSL:



Cc(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHOW NMPAKTUKU, TOHUMaHUEM MaTeMaTHYeCKON HayKH Kak cgepsl
YEJIOBEYECKOU JEATENBHOCTH, dTANOB €€ Pa3BUTHA M 3HAYMMOCTH JUIS Pa3BUTHS LIMBWIN3ALNH;
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHKH M MAaT€MaTU4YeCKOW KYJIbTYpOM KaK CPEACTBOM IO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBISATh IPOCKTHYI0O M HCCIEIOBATEIBCKYIO JIEATEIbHOCTD
VHAMBUAYAJIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaTbl OCBOEHUS IPOrpaMMbl yueOHoro npeameta «MaTemaThka
XapakTepU3yIOTCS ~ OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OelCMEUAMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHLIMU — OeUCMBUAMY, — YHUBEPCATIbHbIMU — Pe2VIamMUEHbIMU
0elcmeusIMuU.

1) Vhusepcanvnvie noznasamenwvusie oeticmsus, obecneuusarom hopmuposanue 6a306vlx
KOZHUMUBHBIX NPOYECCO8 00YUarowWuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIoWe20 Mupd;
npuUMeHeHue 102UYeCKUX, UCCIe008amenbCKUX onepayutl, ymeHutl pabomamso ¢ ungopmayueti).

ba3oBrle noruueckue neMcTBUS:

® BBIBIATH M XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTUN, OTHOIIEHUH MEXIy HMOHATUAMH; (DOPMYIHpPOBATH OMpPENCICHUS MOHSITUM;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PHUKAIIMN, OCHOBAHHS JJIs1 0000IIeH s
U CpaBHEHUS, KPUTEPUHU TIPOBOIUMOIO aHAIN3a;

® BOCIPHUHHMATh, (HOPMYIHPOBATh U MPEOOPA30BBIBATH CYXACHUS: YTBEPAUTEIbHBIC U
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U O0ILUE; YCIOBHBIE;

® BBIIBIISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOPEUHS B (haKTax,
JTaHHBIX, HAOMIOACHMSIX U YTBEPKACHUSX; MpeAsiaraTb KPUTEPUHU JIsi BbBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUL;

e JenaTh BBIBOABI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTUKH, JEIYKTHBHBIX M MHIYKTHBHBIX
YMO3aKIIOUEHUH, YMO3aKIIOUECHHI IO aHAJIOTHH;

® TPOBOJUTH CAMOCTOSITENILHO JJOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHUM (TIpsMble
U OT TPOTUBHOIO), BBICTpPAUBATh apPryMEHTAIMIO, MPHUBOAWTH NPUMEPHI U
KOHTPIIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CYK/IEHHUS U BHIBOJIBI;

e BHIOMpaTh Ccrmoco0 pemieHUs y4eOHOW 3amaun (CpaBHHUBATh HECKOJIBKO BAapHAHTOB
perieHusi, BEIOMpaTh HanboJee MOAXOAIUN ¢ yUETOM CaMOCTOSITENFHO BbIICIEHHBIX
KpUTEPHUEB).

bazoBble nccnenoBaTenbCKue qEUCTBUS:

® UCMOJB30BATh  BONPOCHl  KAaK  HCCIEAOBATENBCKUH  WHCTPYMEHT  IO3HAHUSA;
¢dbopMynHpoBaTh BONPOCHI, (PUKCUPYIOIINE MPOTHBOPEUHUE, MPoOiieMy, YCTaHABINBATh
UCKOMOE U JaHHOe, (GOpMHUPOBATH THUIIOTE3y, ApPryMEHTHPOBATH CBOIO IO3ULHIO,
MHEHHUE;

® [POBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, MCCIEJOBAHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHuyecKkoro oOBeKTa, SBIEHUS, Ipolecca,
BBISIBIICHHIO 3aBUCUMOCTEN MEXKAY 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

e caMoOCTOATENbHO  (opMynupoBarb 00O0OIIEHHMS H  BBIBOJABI IO  pe3yJbTaTaMm
MPOBEAEHHOTO HAOIOCHHS, UCCIIEOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJTYYEHHBIX
PE3yNbTAaTOB, BHIBOJOB U 0000IIECHUIA;

® [IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh MPEIIOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanuei:

e BBUIBIIAATH Ae(PUUIUTH HHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JJISl OTBETa Ha BOMNPOC U
JUISL pEeIIeHUs 3a1auH;



BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB PpA3IUYHBIX THUIIOB, AaHAJU3UPOBATh,
CHCTEMaTU3UPOBAaTh M HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUIOB U (hopm
Ipe/ICTaBICHNUS;

CTPYKTYpHPOBaThb HH(OpMAIMIO, TPEICTAaBIATh €€ B  pasIUYHBIX  (opMax,
WITIOCTPUPOBATH IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMALMK IO CaMOCTOSTEIbHO CHOPMYIUPOBAHHBIM
KPHUTEPUSIM.

2) VHusepcanvHvle KOMMYHUKamugHble Oelicmaus, 0becnedusam coopmuposaHHoCcms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Obuenue:

BOCIIPHHUMATh U (POPMYIHPOBATH CYXJIEHHUS B COOTBETCTBUHU C YCIOBUSMHU M LEISIMU
oOmIeHusi; SCHO, TOYHO, I'PaMOTHO BBIPaKaTh CBOIO TOYKY 3pEHHsS] B YCTHBIX U
NUCbMEHHBIX TEKCTAaX, JAaBaTh MOSACHEHHS TI0 XOIy pPEIlIeHHs 3a1a4l, KOMMEHTHPOBATh
MOJTYYEHHBIN pe3yNbTaT;

B XOJI¢ 00CYXICHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMBbI, TPOOIEMBI,
pemaeMoi  3aJayM, BbBICKAa3blBaTh HJIEW, HAICJIEHHbIE HAa TMOMCK pPEIICHHS;
COMOCTABJIATh CBOU CYXIEHHS C CYXACHUSAMH JIpYIMX YYaCTHUKOB JHUAaJlora,
OoOHapyKUBaTh Pa3IMUMe U CXOJACTBO MO3UIHUI; B KOPPEKTHOH (hopme (HOopMyITHpPOBATH
pa3HOTNIacHsl, CBOM BO3PAKEHUS;

IPEJICTaBIATh Pe3yNbTaThl PEIICHUs 3a/1a4l, SKCIIEPUMEHTa, UCCIeI0BaHuUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS ¢ Y4E€TOM 3a7ad Mpe3eHTAUud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

NOHUMAaTh M MCIIOJIb30BaTh MPEHUMYIIECTBA KOMAHIHOW M WHAMBUIYAIBHON pabOTHI
OpU pelleHuu Y4eOHbIX 3aJay; MPUHUMATh LeJdb COBMECTHOW JesITeNbHOCTH,
IUIAHUPOBATh OPTaHM3ALMI0 COBMECTHOW pabOThl, pacupenensTb BHIbI padoT,
JIOTOBApUBATHCS, OOCYXKAaTh MPOIECC M pe3yiabTaT padoThl; 0000maTh MHEHHS
HECKOJILKMX JIIOJICH;

y4acTBOBAaTh B IPYMIIOBBIX (hopmax paboThl (00cykaeHuss, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBIMOJHATH CBOIO YacThb pabOThl M KOOPAWHHPOBATH CBOU
JNENCTBUS ¢ IPYTMMH YiIE€HAMH KOMaH/Ibl; OIIECHUBATh KAYECTBO CBOETO BKJIA/la B OOIIHIA
HPOAYKT 10 KPUTEPHUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vnusepcanvuuie pecynamuensie oeiicmeus, obecneuusaiom @GopmupoeaHue CMulC108bIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranu3zanusi:

COCTABIIATh IIJIaH, aJTOPUTM pEIIEHHs 3aJaud, BbIOMpATh CIIOCOO pelIeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBATh
BapUaHTHI pEICHUH ¢ y4€TOM HOBOM HH(pOpMAaLIUH.

CaMOKOHTPOJIb:

BJIAJICTh HABbIKAMM IIO3HABATENBHOM peQIEeKCUM Kak OCO3HAHUS COBEpILIAEMbIX
JeCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJSI IIpOLEcca W pe3ylbTaTa PEIIEHUS MaTeMaTH4eCKOU
3a/1a4y;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU 3aJa4U, BHOCHUTH
KOPPEKTHUBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, AAHHBIX, HAWJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBHUE pE3yslbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUUYUHBI
JOCTHDKEHUS] WIM HEIOCTUKEHUS pe3yJIbTaTOB JAEATEIBHOCTH, HAXOOUTh OIIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEJIMETHBIE PE3YJIBTATbBI

OcBoenne yuyeOHOro Kypca «Anredpa u Hayanda MaTeMaTUYECKOTO aHajIn3a» Ha YPOBHE
cpeaHero oduiero oopa3zoBaHUs JOHKHO 00ECIIEUHBATH JOCTHXKEHHUE CIEAYIOIIUX MPEAMETHBIX
00pa3oBaTeNIbHbIX PE3yJIbTaTOB:

10 KJIACC

Yucia 1 BbIYUCICHUSA

OmnepupoBaTh HNOHATHUSMH: PALMOHATBHOE W JICHCTBUTENBHOE YMCIIO, OOBIKHOBEHHAs U
JecATUYHas ApoOb, MPOLIEHTHI.

BoimonHATe apudMeTHyeckue Onepalud C PAalUOHAIBHBIMM UM JEHCTBUTENBHBIMU
YHCIaMH.

BoimonHATe npuOIMKEHHBIE BBIYUCICHHS, HWCIONb3Yys NpaBWiIa OKPYIJICHHSA, AeaThb
NPUKUIKY U OLEHKY Pe3yJIbTaTa BEIYMCICHUN.

OnepupoBaTh HMOHATHSAMH: CTEIIEHb C LEJNbIM IOKa3aTeleM; CTaHAapTHas (Gopma 3amucu
JEMCTBUTENIBHOIO YKCIIa, KOPEHb HAaTypajJbHOW CTENEHU; UCIOJb30BaTh MOAXOIALIYI0 (OopMy
3alMCH JEHCTBUTEIBHBIX YUCEN JUIsl PELICHUS IPAKTUYECKUX 3a/1a4 U NIPEACTABICHUSI IaHHBIX.

OnepupoBaTb MNOHATUAMHU: CHHYC, KOCHHYC M TaHI€HC HPOM3BOJBHOIO  YIJIA;
UCTIOJIb30BATh 3aIKMCh IPOU3BOJILHOTO yIJia yepe3 0OpaTHbIC TPUTOHOMETPHUYECKUE (PYHKITUH.

YpaBHeHNsI 1 HEPABEHCTBA

OnepupoBaTh NOHATUSIMH: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; 1I€JIOE, PAaLlMOHAJIBHOE,
UppalMOHAILHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;

BomonHaTe  mpeoOpa3oBaHUs ~ TPUTOHOMETPHUECKHMX ~ BBIpQKEHMH M pemartb
TPUTOHOMETPUUECKHUE YPABHEHUS.

BeinonHATe npeoOpa3zoBaHus LETbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUH U
pelaTh OCHOBHBIE THIIBI LIEJIBIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[TpuMeHATH ypaBHEHMsI U HEPABEHCTBA Ul PELICHUS MAaTEeMAaTUYeCKUX 3a/ad U 3a7ad U3
pa3nuyHbIX 00JacTel HayKH U peaibHOM KU3HU.

MogenupoBaTh peajbHbIE CHUTyalluM Ha S3bIKE aireOpbl, COCTABIATh BBIPAXKECHHUS,
YPaBHEHHUs, HEPABEHCTBA 10 YCIOBUIO 3a/adM, WCCIEI0BaThb IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM alapaTa anreopsl.

DOyHKUUH U rpadpuku

OniepupoBaTh NOHATHAMU: (PYHKIUS, CITOCOOBI 3aaHusl (PYHKIINH, 007IaCTh OMpeaeIcHUs
¥ MHO>KECTBO 3HAa4eHUH QYHKIUH, rpaduK GyHKINH, B3AUMHO OOpaTHbBIE (PYHKIHH.

OnepupoBaTb MOHATUSAMHU: UYETHOCT U HEUETHOCTh (DYHKIMM, HYIH (QYHKIHH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBath rpaduku GyHKIUN 11 peIICHUS] ypaBHCHHH.

Crpouth U yHuTaTh TpaQuKH JTUHEHHOW (DYHKIMM, KBaAPATUYHOW (DYHKIMH, CTETIEHHOU
(YHKLMU C LEbIM IT0Ka3aTeNeM.

Wcnonb3oBate rpaduku GyHKIMHA [UIS UCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH MpHU
pelIeHNH 3a/a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB U PEaJbHOM KU3HM; BbIpaXaTb (hopMyiamu
3aBUCUMOCTHU MEX]y BETUYMHAMM.

Hayana maTeMaTH4eCKOro aHAJIN3a

OmnepupoBaTh MOHATUSAMH: IOCIEA0BATEIBHOCT, apU(METHUECKass M T'eOMETpHUYECKas
IPOTpeccuu.

OnepupoBaTh MOHATHAMU: OECKOHEYHO yOBIBAIOIIAsi TEOMETPHUYECKasl IpOTrpeccus, CyMMa
OCCKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON TPOTPECCHH.

3amaBarh MOCIEI0BATEIHHOCTH PA3IMYHBIMU CLIOCOOAMH.



Ncnonp30BaTh CBOWMCTBA MOCJIENOBATENIBLHOCTEH M MPOTPECCHI Il PEIICHHS peabHBIX
3a/1a4 MPUKJIIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

OHepI/IpOBaTB NOHATUSAMU: MHOXKCCTBO, OIICPpAllUX HAJl MHOKCCTBaAMMU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapart JiIsl OMUCaHMs peallbHBIX MPOIIECCOB
U SIBIICHUH, IPY PELICHNH 33/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

OnepupoBath MOHATUSMU: OIIpeETICHIE, TeOpeMa, CIeACTBUE, 10Ka3aTeIbCTBO.

11 KUIIACC

Yucia v BbIYUCICHUSA

OnepupoBaTh MOHATHSAMH: HaTypaldbHOE, LEJI0€ YHUCIO; HCIONb30BaTh IPU3HAKU
JEIIMMOCTH LIETIBIX YHCEI, Pa3I0KEHUE YUCIIa HA IPOCTHIE MHOKHUTENN AJIs PELIEHUS 3a1ad.

OrnepupoBaTh NOHATHEM: CTENEHD C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSAMU: JIOTapU(pM YUCIIA, TECATUYHBIC U HATYPaJIbHbBIE TOTapU(MBL.

YpaBHeHNsI 1 HEPABEHCTBA

[IpuMeHATh CBOWMCTBAa CTEMEHHW IS TPEeoOpa3oBaHUs BBIPAKEHUW; ONEPUPOBATH
NOHATUAMM: TI0OKAa3aTEIbHOE YPAaBHEHME M  HEPABEHCTBO; pEIIaTb OCHOBHBIE  THIIbI
MIOKAa3aTeJIbHbIX YPABHEHUI U HEPABEHCTB.

BrimmonHATe mpeoOpa3oBaHusl BBIPAXKEHHUH, coxepXKalluxX JorapuMel; OIEpHUpPOBATH
MNOHATUSAMM: JIoTapu(PMHUUECKOE YpaBHEHHME U HEPAaBEHCTBO; pelIaTh OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB.

HaxonuTth penieHust IpoCTEUINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ pelIeHHE; UCII0JIb30BaTh
CHUCTEMY JINHEVHBIX YPABHEHU JJIs PEIICHHS IPAKTUYECKUX 3a/a4.

Haxonuts pemieHus npoCTEeNIINX CUCTEM U COBOKYITHOCTEN PallMOHAIbHBIX YPABHEHUH U
HEPaBEHCTB.

MogenupoBaTh peajlbHbIE CHTYallMd Ha S3bIKE aiureOpbl, COCTABISATH BBIPAKEHHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI IO YCIOBHUIO 3aJ1a4M, UCCIIEN0BATh TOCTPOECHHBIE MOJIEIIHN C
UCIIOJIb30BaHUEM arnapaTa aiareopsl.

DyHKUUM U TpadpuKu

OnepupoBaTh MNOHATUSAMH: MEpUOANYECKas (QYHKIHSA, TNPOMEKYTKH MOHOTOHHOCTH
GYHKIIMHA, TOYKHA SKCTpemyMa (pyHKIMW, HauOoJiblliee W HaWMMEHbIee 3HAYeHUs (PYHKIIMU Ha
POMEXYTKE; UCTIOIb30BATh UX JJIS HCCIE0BAHUS (PYHKIIMH, 3alaHHON rpaduxom.

OnepupoBaTh  MOHATHAMHU:  TpaduKku  TOKa3aTeNbHOW,  JorapudMUYecKOd U
TPUTOHOMETPHUYECKUX (PYHKIUH; N300pakaTh UX Ha KOOPAWHATHOM IUIOCKOCTH U MCIIOJIb30BAThH
JUISl peLLIEHUs] YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAWHATHOM IIJIOCKOCTH TpauKu JIMHEHHBIX YpaBHEHUH W
UCITOJIB30BATh UX JUUIS PEIICHHS CUCTEMBI IMHEWHBIX YPAaBHEHUN.

Hcnonp3oBate rpaduku GyHKUMNA U1 UCCIEAOBaHMS IPOLECCOB M 3aBUCHMOCTEH W3
JOPYTUX y4EOHBIX TUCIUILINH.

Havana maTeMaTH4eCKOIo aHAJIM3a

OnepupoBaTh  MOHATHSAMHM:  HeENpepbiBHAsS  (GYHKIUS;  NPOM3BOAHAs  (PyHKUIUU;
UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM ISl pellICHHS 3a/ad.

HaxoauTs mpou3BOJIHBIE 3JIEMEHTAPHBIX (YHKIMM, BBIUYUCIATH MPOU3BOJHBIE CYMMBI,
NPOM3BEACHNUS, YACTHOTO (DYHKITHIA.

Hcnonp30BaTh MPOW3BOAHYIO JJsi HUCCIeNoBaHUS (QYHKIUHM Ha MOHOTOHHOCTh H
HKCTPEMYMBI, IPUMEHSTH PE3YIbTAThI UCCIEAOBAHMS K IOCTPOCHUIO TPaPUKOB.

Hcronb30BaTh NPOU3BOAHYIO Ui HAXOXKIACHUS HAWIYYILIEro PELICHHs B MPUKIAJHBIX, B
TOM YHCJIE COLIMAIbHO-3KOHOMHYECKHUX, 3aa4ax.



OmnepupoBaTh MOHATHAMH: IIEPBOOOpasHas M WHTErpal; IMOHWMAaTh I'€OMETPHUYCCKHHA M
(du3uUecKuii CMBICT HHTETpaa.

Haxoaute mepBooOpa3Hble IEMEHTAapHBIX (YHKIHI; BBIYUCISATh HHTETPAI 10 (OpMyIie
Herorona—JIeitOnumna.

Pemate mpukiagHble 3a1a4d, B TOM YHCIE COIHAIBHO-IKOHOMUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMH MaTeMAaTHYECKOTO aHaIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaundecTBO 4acoB

Ne HaumeHoBaHme pa3iesioB U TeM daekTpoHHbIe (U (pPOBbHIE)
KonTpoabHsbie

n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI

M https://resh.edu.ru/
HO’KECTBA PALIMOHATIBHBIX U -

1 o P 14 1 https://mathematics.ru/
NEUCTBUTENLHBIX uncel. PaloHannLHbIe hits://www.uchportal.ru/
ypaBHEHUS U HEPABEHCTBA https://resh.edu.ru/
Oynaknuu u rpadukn. CTeneHb C [eJTbIM hitps:/resh.edu.n

2 ' 6 1 https://mathematics.ru/
fokasare/iemM https://www.uchportal.ru/

https://resh.edu.ru/

3 Apudmernueckuii KOpeHb N—O1 CTETICHU. 18 1 https://mathematics.ru/
NppanroHanbHble ypaBHEHUS U HEPABEHCTBA https://www.uchportal.ru/

https://resh.edu.ru/
® https://resh.edu.ru/
OpMYJIbI -

4 T « 2 1 https://mathematics.ru/
TpuronoMerpun. TpuronomMmeTpuyeckue hits://www.uchportal.ru/
YpaBHCHUA https://resh.edu.ru/

https://resh.edu.ru/

5 [TocnenoBaTenbHOCTH M IPOTPECCUN 5 1 https://mathematics.ru/

https://www.uchportal.ru/
TToBTOpeHnue, 0000IIEHNE, CUCTEMATU3ALIUS https://mathege.ru/

6 P ’ ’ 3 1 https://sdamgia.ru/

3HaHMH https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6




11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHMe pa3/iejioB U TeM JyeKTpoHHBbIE (LM poBbIE)
KonTtpoabHbie
n/n MPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE pecypChl
padoTsI
Crenenb ¢ palliOHATBHBIM [TOKAa3aTEIEM. )
1 TMokasatenbhas hyHxius. [okasaTebHbe 12 1 https://resh.edu.ru/ https://mathematics.ru/
YHIIUPL https://www.uchportal.ru/ https://resh.edu.ru/
ypaBHEHUS U HEPABEHCTBA
Jlorapudmudaeckas GyHKIIHS. https://resh.edu.ru/ https://mathematics.ru/
2 Jlorapudmudeckue ypaBHEHUS U 12 1 https://www.uchportal.ru/ https://resh.edu.ru/
HEPaBEHCTBA https://mathege.ru/
Tpuronomerpudeckue GyHKIIUNA U UX https://resh.edu.ru/ https://mathematics.ru/
3 rpaduku. TpuroHomeTpudeckue 9 1 https://www.uchportal.ru/ https://resh.edu.ru/
HEPaBEHCTBA https://mathege.ru/
https://resh.edu.ru/ https://mathematics.ru/

4 IIpousBoaHas. [IpumeHeHne Npou3BOAHON 24 1 https://www.uchportal.ru/ https://resh.edu.ru/
https://mathege.ru/
https://www.math10.com/ru/zadachi/osnovy-

5 WHuTerpan u ero npuMeHeHus 9 1 . .
integralov/easy/ https://ege.sdamgia.ru/

6 Crcre ABHEHL 12 1 https://ege.sdamgia.ru/ https://mathege.ru/

HCTCMBL ypABHEHIH https://resh.edu.ru/

7 HarypanbHbie u 1ienbie yncina 6 1 https://resh.edu.ru/

I1 6006
8 OBTOP CHIE, ODODIICHAE, CHCTEMATHIAMIA 18 2 https://sdamgia.ru/ https://mathege.ru/
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 9
[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTtpoabHbie

Bcero
padoTsI

JlaTa
U3yYeHus!

JJIeKTPOHHBbIE HU(POoBbIE 00pa3oBaTebHbIE
pecypcsbl

MHo0kecTBO, onepanuy Haj
MHOX€eCTBaMU. JluarpaMMsl
Olinepa—BenHa

PanmonanbHbie yuca.
OOBIKHOBEHHBIC U ICCATUYHbBIC
JIpoOH, IPOLIEHTHI, OECKOHEUHBIC
nepuoIn4ecKrue Apoou

ApudmeTraeckue onepamuu ¢
palMOHATFHBIMU YHCIIAMH,
npeoOpa3oBaHuUs YUCIOBBIX
BBIPAKECHUN

[Ipumenenue npodeit u
HPOLICHTOB JUIsl PELIEHUs
IMPUKJIAAHBIX 3aaa4 U3 PA3JIMYHBIX
OTpaciel 3HaHUW U peaabHOU
KHU3HHU

[Ipumenenue npodeit u
HPOLICHTOB JUIsl PELIEHUs
IMPUKJIAAHBIX 3aaa4 U3 PA3JIMYHBIX
oTpaciel 3HaHUW U peaabHOU
KHU3HHU

https://math-ege.sdamgia.ru/test?theme=292

JlericTBUTEIbHBIC YHCIIA.




PanmonanbHbIE U
HMppalyoHalbHbIEC YHCIa

Apudmernueckue onepanum ¢
JeHCTBUTEIILHBIMU YHCIIAMHU

[TpuOmmxEHHBIE BBIYUCIICHUS,

IpaBHJia OKPYTJIEHUS, TPUKU]IKA U

OLICHKA pe3yJbTaTa BbIUMCICHHUH

ToxmecTBa U TOXKIIECTBCHHBIC
npeoOpa3oBaHMs

10

YpaBHeHUE, KOPEHb YPaBHEHUS

https://resh.edu.ru/subject/lesson/3785/start/326779/

11

HepaseHnctBo, pemenne
HEPaBEHCTBA

12

Metox nHTEPBAIOB

13

Pemenne nensix u qpo6HO-
palMOHAIbHBIX YPABHEHUN U
HEPaBEHCTB

14

KoHnTposnbhas pabota mo teme
"MHOKecTBa pallMOHAJIBHBIX U
JNEHCTBUTENbHBIX YHCEI.
PaI_II/IOHaJ'H:HbIG YpaBHCHUA U
HEpaBeHCTB"

15

OyHKIMS, CITOCOOBI 3a1aHUS
dbyakuun. B3anmao oOpaTHbIe

byHKIIHA

https://resh.edu.ru/subject/lesson/5175/start/326685/

16

I'padux dpynkuuu. O6macTb
OTIpeIeIICHUs] 1 MHOKECTBO
3HaueHni Gpynkmuu. Hymun
byaknun. [IpomexyTku




3HAKOIIOCTOAHCTBA

17

UeETHbie 1 HeUETHBIC PYHKITUN

18

CreneHs ¢ 1eAbIM II0KA3aTEIEM.
CrannmaptHas popma 3anucu
NEUCTBUTEILHOTO YUCIa

19

Hcnonbp3oBaHue 1Mo xoasIIeit
(dbopMBbI 3anucH JeHCTBUTEBHBIX
YUCeN JJISl PEIICHUS
MPaKTUYECKHX 3a/1a4 U
MIpPEACTABICHUS JaHHBIX

20

CrenenHasi GyHKIHUSA C
HATYpPaJbHBIM U IIEJIBIM
noka3arenieM. E€ cBoiicTBa n

rpaduk

https://resh.edu.ru/subject/lesson/5540/start/327000/

21

Apudmernueckuii KOpeHb
HaTypajabHOMU CTENEHU

22

Apudmerndeckuii KOpeHb
HaTypajlbHOW CTENIEHU

https://resh.edu.ru/subject/lesson/5498/start/272542/

23

CgoiicTBa apu(MeTHIecKoro
KOpHSI HAaTypaJIbHOM CTENEHU

24

CgoiicTBa apu(MeTHIECKOro
KOPHSI HAaTypAJIbHOM CTENEHU

25

CgoiicTBa apu(PpMETHIECKOTO
KOpHSI HAaTypaJIbHOM CTEIEHU

26

HeiicTBus ¢ apudMeTnuecKumMu
KOPHSIMU N—OU CTETIEHU

27

HeiicTBus ¢ apudMeTnuecKkuMu
KOPHSIMU N—OW CTETIEHU




HeiicTBus ¢ apudMeTnuecKkumMu

28 - https://resh.edu.ru/subject/lesson/4729/start/159013/
KOPHSIMH N—O¥ CTETeHU
29 HeiicTBus ¢ apudMeTnueckumMu
KOPHSIMHU N—Oi CTEeNIeHN
30 A arjmbMeTquCKHMH https://resh.edu.ru/subject/lesson/4729/start/159013/
KOPHSIMH N—O¥ CTETEeHU
31 Pewenne nppanuoHaIbHbIX
ypaBHEHU U HEPABEHCTB
0 Pewenne nppanuoHaIbHbIX
yYpaBHEHHI U HEPaBEHCTB
33 Pemenue ElppaHHOHaHBHHX https://resh.edu.ru/subject/lesson/6123/start/149198/
YpaBHEHU U HEPABEHCTB
34 Pewenne nppanuoHaIbHbIX
yYpaBHEHHIA U HEPABEHCTB
Pemenue nppannoHanbHbIX
35 YPAaBHEHUI U HEPAaBEHCTB
16 CgoiicTBa 1 rpaduK KOpHS N-0i
CTETIeHH
CgoiicTBa u rpaduk KOpHS n-0if
37 CTETIEHU
KoHnTposbHast pabota 1mo Teme
"ApupmMeTHuecKkuit KOpeHb N—oii
38 creneHu. MppauroHanbHbIe
YpaBHEHUs U HEpaBeHCTBA"
19 CuHyC, KOCUHYC U TaHT€HC
YHCIIOBOTO apryMeHTa
40 CuHyC, KOCUHYC U TaHT€HC

YHCIIOBOTO apryMeHTa




ApKcuHyC, apKKOCUHYC U

4 ApPKTaHT'EHC YHCIIOBOTO apTyMEHTa

47 ApKCHHYC, apKKOCUHYC U
ApPKTaHI'€HC YHCIIOBOTO apryMEHTa
Tpuronomerpuyeckas

43 OKPY>KHOCTb, OTIpe/ICTICHUE
TPUTOHOMETPUYECKUX (PYHKITUN
YUCJIOBOTO apryMeHTa
Tpuronomerpuyeckas

44 OKPY>KHOCTb, OTIpe/IeTICHUE
TPUTOHOMETPUIECCKUX (PYHKITUN
YUCJIOBOTO apryMEHTa

45 OCHOBHbIE TPHTOHOMETPHHCCKHE https://resh.edu.ru/subject/lesson/4734/start/199305/
bopMyITBI

46 OCHOBHBIC TPUTOHOMETPHHCCKHE https://resh.edu.ru/subject/lesson/3489/start/292739/
bopmybl

47 OCHOBHbIE TPHTOHOMETPHHCCKHE https://resh.edu.ru/subject/lesson/3887/start/199367/
bopMyITBI

48 OCHOBHEIC TPHI OHOMCTPHHCCKHE https://resh.edu.ru/subject/lesson/4238/start/107826/
bopMyITBI

49 [IpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHUHN

50 [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUHN

51 ITpeobpasosanne . https://resh.edu.ru/subject/lesson/4324/start/199618/
TPUTOHOMETPUYECKUX BBIPAKEHUHN

52 ITpeobpasosarnne https://prof.mathege.ru/prototypes/?position=10

TPUTOHOMETPUYECKUX BBIPAKEHUN




53

[IpeobpazoBanue
TPUTOHOMETPUYECKHX BBIPAKCHHI

https://resh.edu.ru/subject/lesson/4324/start/199618/

54

Pewienne TpUroHOMETpUYECKUX
ypaBHEHUU

55

Pemenue TpuroHoMeTpruuecKux
ypaBHEHUH

56

Pewienne TpuroHOMETpUYECKUX
ypaBHEHUH

57

Pewienne TpuroHOMETpUYECKUX
ypaBHEHUU

https://math-ege.sdamgia.ru/test?theme=167

58

Pemenne TpuroHoMeTpruuecKux
ypaBHEHUH

59

Pewenne TpUroHOMETpUYECKUX
ypaBHEHUH

https://math-ege.sdamgia.ru/test?theme=167

60

KonrtponsHas pabora o teme
"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHeHuA"

61

ITocnenoBaTeNbHOCTH, CITOCOOBI
3aJIJaHus OCJICA0BATCILHOCTCH.
MoHOTOHHBIE
IIOCJIENOBATEILHOCTH

62

Apudmerrnueckas u
TreOMETPUYECKas IIPOTPECCUH.
Hcnonws3oBanue nporpeccuu uist
pelICHrd pCAJIbHBIX 3a/1a4
MPUKJIATHOTO XapaKTepa

63

beckoneuno yObIBarorast




reOMEeTPHYECKas IPOTPECcCHsl.
CyMMa 0eCKOHEUHO yOBIBAIOIICH
TE€OMETPUYECKON TPOTPECCUU

64 DopMyia CII0KHBIX IIPOLIEHTOB 1

65 dopmyiia CIOKHBIX TPOLICHTOB 1
O0001enue, cuCTeEMaTH3aIus

66 SHaHHH 32 Kype anreOpel 1 Havan 1 https://www.uchportal.ru/load/25-1-0-94933
MaTeMaTH4ecKoro ananmsa 10
KJIacca

67 Hrorosas kKoHTpoJbHASA paboTa 1
O0001Ienre, cucTEMaTH3aIus

68 3HAHWH 3a Kypc ajqreOpbl U Havall |
MaTeMaTH4decKoro ananmsa 10
KJ1acca

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JJIeKTPOHHBbIE HH(POoBbHIe 00pa3oBaTelbHbIE
n/n Tema ypoxa Bcero Koutpossusre H3Y4YeHHS  pecypchl
padoTsI
) Crenenb ¢ pallMOHATBHBIM 1
MOoKa3aTeaemM
2 CBoiicTBa cTeNEHU 1
3 [IpeoOpaszoBaHue BEIpaXKEHUH, !
coJiepKalluX paluoHalIbHbIE CTENIEHU
4 [IpeoOpazoBanue BhIpaXKEHUH, 1
coJiepKalluX paluoHalIbHbIE CTENIEHU
5 TpeobpasoBarue BbpwieHHIL, 1 https://prof.mathege.ru/prototypes/?position=10
COJIEp KaIlINX PAllMOHAIbHBIE CTETIEHU
6 ITokasaTenbHblE YPABHEHHUS U |
HEpaBEHCTBA
7 Hokasatenbiible ypasHEHHS 1 1 https://prof.mathege.ru/prototypes/?position=6
HEpaBEHCTBA
2 [TokazarenbHble ypaBHEHUS U |
HEpaBEHCTBA
9 Hokasatenbitble ypasHEHIS 1 1 https://prof.mathege.ru/prototypes/?position=6
HEpaBEHCTBA
10 [TokazarenbHble ypaBHEHUS U |
HEpaBEHCTBA
1 [TokazaTenpHas GyHKIHS, €€ |
CBOICTBa U TpaduK
12 KonrponsHast pabora o Teme | |

"CTeneHp ¢ pallMOHATbHBIM




nokazaresnem. [lokasarenbHas
¢byuknus. [TokazaTenpHbie
ypaBHEHUS 1 HEpaBEeHCTBA"

13 Jlorapudm yucna
14 JlecsTUuHBIE U HATYpaJIbHbBIE
sorapudmpl
15 Hpeobpasosane BripwkeHHii, https://math-ege.sdamgia.ru/test?theme=58
coJiepKaIux JorapupMpl
16 ITpeoOpa3oBaHue BHIpAKEHHIA,
coJIep KaIIHX JIoTapu(pMbl
17 lpeobpasoBarue BbIpwiCHHIL, https://math-ege.sdamgia.ru/test?theme=58
coJiepKaIux JorapupMpl
18 ITpeoOpa3oBanue BHIpAKEHHIA,
COJIep KaLIHX JIOTapu(pMbI
19 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA
20 JlorapHMuHeCKHC ypaBHCHHS 1 https://prof.mathege.ru/prototypes/?position=6
HEpaBEHCTBA
21 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA
2 Jlorapudmuueckue ypaBHeHUS U
HEpaBEHCTBA
3 Jlorapudmuueckas pyHKms, e€
CBOICTBa U TpaduK
24 Jlorapudmuueckas pyHkuus, eé
CBOMCTBa U TpaduK
25 TpHronomeTpiieckue pyHiLi, X https://resh.edu.ru/subject/lesson/611 1/start/200545/

CBOMCTBA U TpapuKu




Tpuronomerpuieckue GyHKIUHU, UX

26 .
CBOICTBa U TpaduKku
27 TpHUr OHOMETPUHCCKHE (YHKIIMH, HX https://resh.edu.ru/subject/lesson/3923/start/200607/
CBOMCTBA U TpapuKu
)3 Tpuronomerpuyeckue GyHKIMH, UX
CBOICTBa U TpaduKu
29 IlpuMepEr TPHTOHOMETpHHeCKiX https://resh.edu.ru/subject/lesson/4920/start/200702/
HEPaBEHCTB
30 Hpmvepsi TpHroHOMETpHICCKitX https:/resh.edu.ru/subject/lesson/5570/start/200795/
HEPABEHCTB
31 [Tpumepbl TPUTOHOMETPUUECKUX
HEPaBEHCTB
37 IIpuMepsl TPUTOHOMETPUYECKUX
HEPABEHCTB
KonrponsHas pabora o Teme
"Jlorapudmuyeckast pyHKIUS.
Jlorapudmudeckue ypaBHEHUS U
33 HepaBeHCTBA. T pUroHOMETPUUECKHE
(GYHKIIUY U UX
rpaduxu. Tpuronomerpuueckue
HepaBeHCTBA"
34 HenpepbiBHbIE QYHKIIUU
35 MeTo MHTEPBAJIOB JIs pEIICHUS
HEPaBEHCTB
16 MeTo MHTEPBAJIOB ISl pEIICHUS
HEPaBEHCTB
37 [TpousBonHas GyHKIUU https://resh.edu.ru/subject/lesson/6114/start/201073/
38 [TpousBogHas GyHKIHN https://resh.edu.ru/subject/lesson/4922/start/201042/




I'eomerpuueckuii u puzndeckuit

39 .
CMBICIT TTIPOU3BOTHOM
I'eomerpuueckuii u Pu3NUECKU .
40 p \(,b https://resh.edu.ru/subject/lesson/3976/start/201104/
CMBICIT TPOU3BOIHOM
A1 [Tpoun3BoIHBIE 3JTIEMEHTAPHBIX
byHKIMHA
4 [Ipoun3BoHBIE 3JIEMEHTAPHBIX
byHKIMHA
43 [Ipou3BoHasE CyMMBI, IPOU3BEACHHUS,
4acTHOTO (DyHKIHMN
44 [Tpou3BoHAS CyMMBI, TIPOU3BEACHHS,
4acCTHOTO ()yHKITHHA
45 [Ipou3BoHasE CyMMBI, IPOU3BEACHHUS,
4acTHOTO (QyHKIIHN
IIpuMeHeHne pOU3BOJHOM K
46 UCCIIeIOBaHUIO (PYHKIUI Ha
MOHOTOHHOCTb U SKCTPEMYMBI
[Ipumenenne npou3BOTHOM K
47 uccaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTb U SKCTPEMYMBI
[Ipumenenne npou3BOTHOM K
48 uccaeaoBaHuio PyHKIUN Ha https://prof.mathege.ru/prototypes/?position=8
MOHOTOHHOCTB U SKCTPEMYMBI
IIpuMeHeHne pOU3BOJHOM K
49 UCCIIeIOBaHMIO (PYHKIUI Ha
MOHOTOHHOCTB U SKCTPEMYMBI
HaxoxxneHne HanOoJIbIIEero U ..
50 https://prof.mathege.ru/prototypes/?position==8

HaMMEHBIIETo 3HaYeHUs PYHKLIUU Ha




OTpe3Ke

51

Haxoxnenue HanOOJIBIIETO U
HaMMEHBIIETo 3HaYeHUs1 PYHKLIUU Ha
OTpe3Ke

52

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCeHUs (PYHKITUU Ha
OTpe3Ke

53

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCeHUs (PYHKITUU Ha
OTpe3Ke

54

Haxoxneaue HaubOOJIbIIETO U
HAUMEHBIIIETO 3HAUYCHUS (YHKITUN HA
OTpe3Ke

https://prof.mathege.ru/prototypes/?position=13

55

Haxoxneaue HaubOOJIbIIETO U
HAUMEHBIIIETO 3HAUYCHUS (YHKITUN HA
OTpe3Ke

https://prof.mathege.ru/prototypes/?position=13

56

[IpumeneHnne npou3BOIHOM IS
HAaXO0JKJICHUS HAWJTYUIIEro PEIICHUS B
MPUKJIAIHBIX 3aa4ax, 1
onpeJeseHusl CKOPOCTH IpoIlecca,
3aJJaHHOTO (POPMYJION MK TpadrKOM

57

KontponbHas padoTa mo teme
"I[IpousBoanas. [lpumenenne
MPOU3BOHOMN"

58

[TepBooOpaznas. Tabnuia
epBOOOpa3HBIX

59

ITepBooOpaznas. Tabmuma
NepBOOOPA3HBIX




WNHTerpai, reOMETpUYECKUN U

60 . https://resh.edu.ru/subject/lesson/4163/start/39116/
(busznyecKkuii CMbICT UHTErpaja

61 NHTerpai, reOMETpUYECKUN U
¢bu3nUecKuil CMBICI UHTErpaa

6 HNuTterpan, reoMmeTpudeckuii u
(hMBUYECKU CMBICIT HHTETpasia

63 Brruncnenmne uaterpana no popmyie
Herorona—JleitOoaumna

64 Brruncnenmne uaterpana no gopmyiie
Herorona—JleitOHura

65 Brruncnenmne unrerpana no ¢popmyiie
Herorona—JleitOaumna

66 Brruncnenmne uaterpana no popmyie
Herorona—JleitOuura

67 CucreMbl TMHENHBIX YpaBHEHUN

68 CucTeMbl TMHEUHBIX YPABHEHHI
Pelrenne npukiaHeIx 3a1a4 C

69 MOMOIIIbIO CUCTEMBI IMHEUHBIX
YpaBHEHUU
Pemenuie npukiaaHbIX 3a1a4 ¢

70 TIIOMOIIBIO CUCTEMEI JINHEHHEBIX
YpaBHEHUU
CucreMbl ¥ COBOKYITHOCTH LIETIBIX,

71 PAROHATILHEIX, HPPAlHOHATLHBIX, https://www.uchportal.ru/load/287-1-0-90060
MOKa3aTeIbHbBIX, TOTapU(PMHUUECKUX
YpaBHEHU U HEPABEHCTB

7 CucreMbl U COBOKYITHOCTH LIETIBIX,

palrOHAJIbHBIX, HppAllMOHAIBHBIX,




MOKa3aTeIbHbIX, JOTapu(pMUIecKuX
YpaBHEHU U HEPABEHCTB

73

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHAIbHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeJIbHBIX, JOTapu(pMUIecKuX
YPAaBHEHUN U HEPAaBEHCTB

74

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHaIbHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeIbHBIX, JOTapu(pMUIecKuX
YPAaBHEHUI U HEPAaBEHCTB

75

Hcnons3zoBanue rpadukoB GpyHKITUH
IUTSL pEIICHUs] yPaBHEHUH M CUCTEM

76

Hcnons3zoBanue rpadukoB GpyHKITUH
IUTSL pEIICHUs] yPaBHEHUH M CUCTEM

https://prof.mathege.ru/prototypes/?position=184

77

IIpuMeHeHHe ypaBHEHUHN, CUCTEM U
HEPaBEHCTB K PEILLICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 u3
pa3nuyHbIX 001acTell HayKHu U
peanbHOM KU3HU

78

KonrponsHast pabora o Teme
"MHTerpan u ero NpUMeHEHUsl.
Cucremsl ypaBHeHUI"

79

HarypanbHble u 1iensle yucna B
3a7a4ax U3 peajbHOU KU3HU

https://prof.mathege.ru/prototypes/?position=11

80

HarypanbHble u 11e1p1e 9ucia B
3a7a4ax U3 peajbHON KU3HU

https://www.uchportal.ru/load/287-1-0-82136

81

HarypanpHble 1 1enbie yucna B
3a7a4ax U3 peajbHOU KU3HU

https://prof.mathege.ru/prototypes/?position=11




82

HpI/ISHaKI/I JACIUMOCTH LCIBIX YHUCCI

83 [Ipu3HaKu eTMMOCTH LIEJIBIX YUCEN

84 [Ipu3HaKu AeTMMOCTH LEJIBIX YUCEN https://ege.sdamgia.ru/test?theme=172

85 llosToperme, obodmenne, https://math-ege.sdamgia.ru/test?theme=167
CUCTEeMAaTH3allvsl 3HAaHUH. Y paBHEHHS

86 Hosropeme, 0606meHI:Ie’ https://mathb-ege.sdamgia.ru/test?theme=12
CUCTEMaTH3aIlis 3HAHUH. Y paBHEHUSI

27 [ToBTOpeHue, 06001IeHNE,
CUCTEMaTU3alUs 3HAHUWU. Y pPaBHEHHUS

88 Hosroperue, 0606meHI:Ie’ https://mathb-ege.sdamgia.ru/test?theme=11
CUCTEeMAaTH3alvsl 3HAaHUH. Y paBHEHHS

29 [ToBTOpeHue, 0600mIEeH e,
cucTeMaTu3alus 3HaHui. Y paBHEHUS

90 Howropere, O6O6meHP\,Ie’ https://mathb-ege.sdamgia.ru/test?theme=240
CUCTEeMAaTH3allvsl 3HAaHUHA. Y paBHEHHS
[ToBTOpeHue, 0600mEH e,

91 CHCTEMAaTH3alHs 3HAHHH.
HepasencrBa
[ToBTOpeHue, o600mEeH e,

92 cucTeMaTH3als 3HaHUH. https://mathb-ege.sdamgia.ru/test?theme=261
Hepapenctpa
[ToBTOpeHue, 0600mIEeH e,

93 cucTeMaTH3alis 3HaHUH.
Hepapenctpa
[ToBTOpeHme, 06001IEHNE,

94 CHCTEMAaTH3allHs 3HAHHH.
Hepapenctpa

95 [ToBTOpeHme, 06001IEHNE,




cucreMaTru3anus 3HaHui. CUCTEMBI
ypaBHEHUU

[ToBTOpeHme, 06001IeHNE,

96 cucTteMaru3anus 3HaHui. CUCTEMBI 1
YpaBHEHUU
[ToBTOpeHue, o600mEeH e, .
97 . 1 https://math-ege.sdamgia.ru/test?theme=272
cucTeMaTu3anus 3HaHui. OyHKIN
IToBTOpEHue, 0000IICHNE, .
98 p B . 1 https://prof.mathege.ru/prototypes/?position=13
cucTeMaTu3anus 3HaHui. OyHKIHN
99 HToroBast KOHTpoJbHAsA padoTa 1
100 Hrorosas koHTpoabHAs paboTa 1
O0001enne, cuCTeMaTH3aLHs
101 3HaHUH 3a Kypc anreOpbl M Havyas |
MaTeMaTuueckoro ananuza 10-11
KJ1aCcCOB
O0001enne, cuCTeMaTH3aLMs
3HaHUH 3a Kypc anreOpbl M Havyas
102 1
MaTeMaTudeckoro ananuza 10-11
KJIaCCOB
OBILIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




YYEBHO-METOJANYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Maremarnka: anrebpa 1 Hadaia MaTeMaTHYeCKOT0 aHaIM3a, reoMeTpusi. Anredpa u
Hayaja MateMarudeckoro ananmsa, 10-11 xmaccel/ Amumos 1. A., Komsarun FO.M., Tkauesa
M.B. u ngpyrue, Aximoneproe obuiectBo «M3aarensctBo «IIpocsemenne»

METOJUYECKUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. AnreOpa u Hadana marematudeckoro ananmsa. 10-11 kmaccel. B 2 wactsax. Yacts 1.
VYueOHuK (6a30BbIi ypoBeHB) - MopakoBud A.T.

2. Anre0Opa u Havana MaTreMaTuyeckoro aHanu3sa. YueOunuk as 10-11 ki - Konmoropos
A.H. u np.

3. JlupakTuueckre MaTepualisl 1o anredpe u HavanaMm ananusa uist 10-11 xmaccos - 3uB
b.I'., Tonpmua B.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET

https://mathege.ru/

https://sdamgia.ru/

https://resh.edu.ru/

https://mathematics.ru/



