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INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma y4deOHOro Kypca «Anredpa M Havaja MaTEeMaTHYECKOTO aHAIIM3ay
0azoBoro ypoBHs aisi oOyuatomuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DenepallbHOTO
roCy/IapCTBEHHOI0 00pa30BaTEIbHOIO CTaHAApTa CpedHero oOIliero odpazoBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAaHM, MPEIbABIIEMBIX K MaTEeMaTHYeCKOMY OOpa30BaHMIO, U
TpaAWIuil POCCHIICKOTO oOpa3zoBaHus. Peanmusamms mporpamMmbl  00€CIIEUYHMBAET OBJIAJEHUE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJId CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
o0pa3oBaHMs, LEJIOCTHOCTh OOUIEKYIbTYPHOTO, JUYHOCTHOTO U II03HABATEIHHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadana MaTeMaTHYECKOTO aHAIM3a» SBISETCS OJHUM M3 Hamboiee
3HAYMMBIX B MPOTPAMME CTapIIei IIKOJIbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH OOECIICYNBACT
MHCTPYMEHTAJIbHYIO 0a3y Uil W3Y4YEHHMs] BCEX €CTECTBEHHO-HAay4YHBIX KypCOB, a C Jpyrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTPaKTHOE MBIIUICHHE Yy4Yalluxcs Ha YpPOBHE,
HEOOXOIMMOM JIJIs OCBOCHHS KYPCOB HH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B
paMKax JaHHOTO Kypca y4Yallhecs OBJIJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAyKH,
KOTOpast (GOpMYJIHPYET CBOU JOCTHKEHHSI B MAaTEMaTHIECKOH (hopme.

Kypc anreOpbl 1 Havaja MaTeMaTH4ecKOro aHaju3a 3aKiIaablBacT OCHOBY JIJISl YCIICITHOTO
OBJIAACHHUS 3aKOHAMU CI)I/ISI/IKI/I, XHUMHU, 6I/IOJIOFI/II/I, INOHUMAHHsI OCHOBHBIX TeHZIeHHI/Iﬁ 3KOHOMUKHN
U OOLICCTBEHHOW JKWU3HHW, TIO3BOJISICT OPHUEHTHPOBATHCS B COBPEMEHHBIX IUPPOBBIX U
KOMITBIOTCPHBIX TEXHOJIOTHAX, YBEPCHHO HCIIOJIB30BATH HUX B HOBCGHHGBHOﬁ )kn3Hu. B Toxke
BpeMs OBJIa/IeHHe aOCTPaKTHBIMHU W JIOTMYECKH CTPOTUMH MATEMAaTUYECKUMHU KOHCTPYKIHSIMHU
pPasBUBACT YMCHUC HaAXOAWTb 3aKOHOMCPHOCTH, 00OCHOBBIBATH KMCTUHHOCTD YTBCPKIACHUA,
UCIIONIb30BaTh 0000IIeHne W KOHKpETH3aluio, abcTparupoBaHHE U aHAJOTHIO, (OpMHUpPYET
Kp€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B XO0J€ U3YUYCHUA aJIF€6pI)I 1 Ha4YaJI MaTeMaTHU4dYCCKOIo
aHaJM3a B CTaplIed IIKOJIe y4yallhecs IMOJY4aloT HOBBIM OMBIT pelIeHus MPUKIATHBIX 33/ad,
CaMOCTOSITEIILHOTO ~ TIOCTPOCHHUS ~ MATeMAaTHYECKUX  MOJIENICH  peaNbHBIX CUTyallud |
UHTEPIIPETAIMA  TOJIYUEHHBIX pEIIeHUH, 3HAKOMSITCS C TMpUMepaMd MaTeMaTHYeCKUX
3aKOHOMEPHOCTEW B MPHUPOJE, HAYKE U B HCKYCCTBE, C BBIJAIMIMUMUCA MATE€MaTHUYECKUMH
OTKPBITUSIMU M UX aBTOPAMH.

Kpr o6nazxaeT 3HAYUTCJIIbHBIM BOCIIUTATCIIbHBIM ITIOTCHIIMAJIOM, KOTOpBIfI PCAIN3YETCA KaK
yepe3 yueOHbII MaTepual, CnocoOCTBYIONINI (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crnenuuky ydeOHOW NeATeNbHOCTH, TPeOYIOIeH CcaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
MPOJOHKUTEIFHOM KOHIIEHTPAIIM BHUMAHUS  OTBETCTBEHHOCTH 32 TIOJMyYEHHBINA Pe3ysbTar.

B ocHoBe Meromukm OOydeHHs anreOpe W HadallaM MaTeMaTHYeCKOTO aHAIN3a JICHKHT
JEeSITEIIbHOCTHBIN MPUHIIUT O0yUEHUSI.

CrpykTypa Kypca «Anredpa U Havara MaTeMaTHYecKOro aHAJIN3a» BKIFOYAET CIICAYIOIIHNE
COJIepKaTeNbHO-METOANYECKHe JHHUM: «Uucna u BeUUCIHCHUS», «DyHKIMH U Tpaduxm,
«YpaBHEHUS U HepaBeHCTBay», «Hauama MaTeMaTH4yeckoro aHasm3a, «MHOKXECTBAa U JIOTHKAY.
Bce ocHOBHBIE cozepKaTeTbHO-METONNYECKUE JTMHUM HM3YYalOTCS Ha MPOTSKEHUH JBYX JIET
0oOydYeHHUs B cTapiell IIKOJIe, €CTECTBEHHO JIOMONHSAS JIPYT Ipyra W IOCTETICHHO HACBIIAsICh
HOBBIMU T€MaMH U pazjaenamu. JlaHHBINA Kypc SBISETCS MHTETPATUBHBIM, TOCKOIBKY O0bEINHSET
B cebe cojiepkaHHEe HECKOJBKUX MaTeMAaTHYSCKHUX JTUCIUIUIMH: ainreOpa, TPUTOHOMETpPHS,
MaTeMaTHYECKUN aHAIN3, TEOpUs MHOXKeCTB U Jp. [lo Mepe Toro kak yuaniuecst OBJIaIeBalOT BCE
Oojee IIMPOKMM MaTeMaTUYECKUM alraparoM, Yy HHX I[IOCJIEI0BaTelbHO (opMmupyeTcs U



COBEPUICHCTBYETCSl YMEHHE CTPOUTHh MATEMAaTUYECKYIO MOJIENb PEaIbHON CUTYAllUH, IPUMEHSATh
3HaHUS, TOJY4YEeHHBIE B Kypce «Auredpa M Hadarsa MaTeMaTUYeCKOTO aHAIM3a», JUIs PELICHUs
CaMOCTOSITENIbHO C(POPMYJIUPOBAHHONM MaTeMaTHYECKOM 3afaud, a 3aTeM HHTEPIPETHPOBATH
IIOJIyYEHHBIN pe3ysbTart.

CopneprxaTenbHO-MeTOANYECKast TMHUSA «HHnca U BBIYMCIIEHUA» 3aBepluaeT (hopMupoBaHue
HaBBIKOB HCIOJIB30BAHUS JEHCTBUTENBHBIX YHCEN, KOTOPOE OBLJIO HAYaTO B OCHOBHOM mIKoie. B
cTapiied mkoje oco0oe BHUMaHHUE yienseTcss (OPMHPOBAHUIO IMPOYHBIX BBIYMCIMTENBHBIX
HAaBBIKOB, BKIIOYAIONIUX B ce0s MCIOIB30BAaHHME PA3IMYHBIX (OPM 3aMUCH JCHCTBUTEIHHOTO
YHCJIa, YMEHHE PAlUOHAJIbHO BBIIOJHATH JNEHCTBUS C HUMH, J€1aTh NPUKHUIKY, OLIEHUBATH
pesynbrar. OOydaromuecs MNOIY4Yal0T HAaBBIKA NPUOIMKEHHBIX BBIYUCICHHM, BBITOJHEHUS
JeMCTBUI € YMCIaMH, 3allMCAaHHBIMM B CTaHIAPTHOM (hopMe, MCIIOJIb30BaHUsI MaTeMaTHYECKUX
KOHCTaHT, OLICHUBAHUSI YN CIIOBBIX BBIPAXKECHUI.

JIluHus «YpaBHEHMsI U HEPABEHCTBA» PEAIMU3YyeTCsl Ha IMPOTSHDKEHUM BCEro oOydeHus B
CTaplled WIKOJE, IIOCKOJBbKY B KaXJOM paslerne IporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOLIMX 3a7au. OOyyarommuecs OBIaeBal0T pa3IMUHbIMU METOIaMH PEILIEHUS LIEbIX,
palMoOHAFHBIX, HPPAMOHAIBHBIX, TOKA3aTEIbHBIX, JOTAPUPMHUUECKUX U TPUTOHOMETPHIECKUX
YPaBHEHHUM, HEPABEHCTB U UX cucteM. [losydeHHbIe yMEHHS UCIIOIB3YIOTCS IPU UCCIEA0BAHUN
(GYHKIMI C TOMOIIbIO IMPOU3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXKICHHE
HauOOJIBIINX U HAUMEHbIINX 3HaueHUH GyHKkuuu. JlaHHas cojeprkaTeiabHas JIMHUS BKIIOYAET B
ce0st Takke (POpMUPOBAHNE YMEHUH BBITIOIHATH pacy€Thl 0 GOpMyIiaM, mpeoOpa3oBaHus LENIbIX,
palMOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHHM, a TAK)KE BBIPAXKECHUH,
colepXKalmmx creneHn u Jorapudmel. bmarogaps wm3ydeHHro anreOpamyecKoro Martepuana
IPOMCXOIUT AajbHEeMIee pa3BUTHE aITOPUTMHUUYECKOIO U aOCTPAKTHOTO MBILUICHHS yJallluxcs,
(GopMHpYIOTCST HAaBBIKM JICAYKTUBHBIX PACCY)KICHHH, pabOThl C CHMBOJBHBIMH (OpMamu,
IPECTaBICHNUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJI€ PAaBEHCTB M HepaBeHCTB. AureOpa
npeziaraet 3p(GEeKTUBHBIE HHCTPYMEHTHI TSl PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX
3aJa4, HarJJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KAaK sI3bIKa HAYKU.

CopepxarenbHo-MeToAnyYecKass JUHUSA «DYHKIMM U TpadUKH» TECHO MEPENJIeTaeTcs C
JPYTMMHU JIMHUSIMH Kypca, IIOCKOJIbKY B KAKOM-TO CMBICIIE 3aJaET MTOCIIE0BATEIbHOCTD U3YUEHUS
MaTepuaia. M3yueHue cTerneHHoM, moKa3aTeabHo!, JorapuMUIecKo U TPUTOHOMETPUUECKUX
(GyHKLIUH, UX CBOMCTB M rpaMKOB, UCMOIb30BaHUE (QYHKIMH JUIs PELIeHUs 3a/1ad U3 JIpyrux
y4eOHBIX PEIMETOB U PEATILHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTHUYECKUM aHaJIN30M, TaK U
C pelIeHneM ypaBHeHU U HepaBeHCTB. [Ipu aToM Gosbiioe BHUMaHue yaenseTcs (opMUpOBaHUIO
YMEHHMsI BBIpaKaThb (OpMyJaMHU 3aBUCUMOCTU MEX]Y Pa3jIMYHbIMM BEIMYMHAMHU, MCCIIEI0BATh
NOJy4YeHHbIe (PYHKIMH, CTPOUTH UX IpaduKu. MaTepua 3Toi cojiepKaTeabHON JIMHUHN HalleIeH
Ha pa3BUTHE YMEHUN W HABBIKOB, IIO3BOJIIFOLIUX BBIPAXKaTh 3aBUCUMOCTH MEXY BEIMYMHAMHU B
pa3nn4yHOi (hopMe: aHANIUTUYECKOM, rpaduueckoit U cioBecHO. Ero usydyeHue crnocobcTByeT
Pa3BUTHUIO ANTOPUTMHUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K OOOOIIEHHI0O UM KOHKpETH3alUH,
MCIIOJIb30BAaHUIO aHAJIOTHH.

CopepxarenpHas nuHUS «Hauana mareMaTHdyeckoro aHajan3a» IMO3BOJISIET CYIIECTBEHHO
pacuIMpuTh Kpyr Kak MaTeMaTHYECKUX, TaK U MPUKIIAJHBIX 33134, TOCTYIHbBIX 00y4JaromuMcs, y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH Irpaduku GyHKIUHN, ONPeAensiTh UX
HauOOJIbIINE U HAUMEHBIIUE 3HAUEHUS, BBIUMCIIATE TUIOMEAAN GUryp U o0ObEMBI Tel, HAXOAUTh
CKOPOCTH W YCKOpPEHHs IporeccoB. JlaHHas cojep)KaTellbHasi JIMHHAS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHMSI MaTEMAaTHUUECKUX MOJENEH pealbHbIX CHUTyalllil, HaXO0XKIEHUs
HaWJIy4dllero pEelIeHHs] B MPUKIAJHBIX, B TOM YHCIIE COIMAIbHO-3KOHOMHMUYECKHMX, 3aJ1adyax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YeCKOTO aHaJlM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-JIOrMYECKOT0 U KPEaTUBHOIO MBILIUICHUS, (POPMHPOBAHUIO YMEHHMH pacrno3HaBaTh
IPOSIBJIICHUS] 3aKOHOB MaTeMaTHKH B HayKke, TEXHHKE M HcKyccTBe. OOyuarommecss y3HAIOT O
BBIJIAIOLIUXCS pe3yiIbTaTaX, HOJYYEHHBIX B X0/1€ Pa3BUTHs MaTEMAaTUKH KaK HAyKH, U UX aBTOPaX.

CopepxarenpHO-MeTOAUYECKAs JTMHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSILIEHA
AJIEMEHTaM TEOPHUH MHOKECTB. Te€OpEeTUKO-MHOXKECTBEHHBIE MTPEACTABICHUS IPOHU3BIBAIOT BECH



KypcC LIKOJIBHOW MaTeMaTHKU U IpeiaraloT Haubosee YHUBEPCAJIbHBIN SI3bIK, 00bEIUHSAIOIINI
BCE paszeibl MaTeMAaTUKUM U €€ MPWIOKEHWH, OHU CBS3BIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCLUHUIIMHBL B enuHoe uenoe. Iloaromy BaxHO AaTh BO3MOYKHOCTh HIKOJIBHUKY ITOHUMATh
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHOM MaTeMAaTHKUM U HCIOJb30BAaTh €ro s
BBIPAKEHHS CBOMX MBICIIEH.

B kypce «Anrebpa u Hayasia MaTeMaTHYECKOTO aHAJIN3a» MPHUCYTCTBYIOT TaK)XE€ OCHOBBI
MaTeMaTHUYECKOr0 MOJICIMPOBAHUS, KOTOpPHIE MPU3BAHbI CPOPMUPOBATH HABBIKM MOCTPOCHUS
MOJIEJIeN pealIbHbIX CUTYyallUi, UCCIIEJOBAHMSI 3TUX MOJEJNIEH C IIOMOIIBIO armnapara aareopsl U
MaTE€MaTUYeCKOro aHajln3a M MHTEpPIpEeTaluy IOJIYYEHHBbIX pe3yiabTaToB. Takue 3amaHus
BIJIETEHbl B KaXXIbl M3 Pa3AesioB IPOrpaMMbl, MOCKOJIBbKY BECh MaTepuan Kypca LIMPOKO
WCIIOJIB3YETCS ISl pelIeHUsl MPUKIaJHbIX 3a1a4. [Ipu penmieHun peanbHbIX NPAKTUYECKUX 3a/1a4
yyaliecs: — pa3BUBAlOT  HAONIOAATENbHOCTh,  YMEHHE  HAXOOUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCsi, HMCIOJIb30BaTh AaHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH MpodIiIemy.
JlesarenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB DEIICHUS TNPHUKIATHBIX 337ad OpPraHu3yeTcs B
Ipolecce U3y4eHHs BCeX TeM Kypca «Ajredpa u Havajga MaTeMaTHYECKOTO aHATH3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM IUIaHe Ha W3ydeHHE Kypca aareOpbl U Hayal MaTeMaTHYeCKOro aHajin3a Ha 6a30BOM
ypoBHe oTBOIUTCs 2 Yaca B Heaemo B 10 kiacce u 3 waca B Henemo B 11 kimacce, Bcero 3a jBa
roga ooyuenusi — 170 gacos.

COAEPKXAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia ¥ BbIYUCICHUA

Patnmonaneupie uncna. OOBIKHOBEHHBIE M JIECSITHYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIC
nepuoguyeckue  apobu. Apudmernueckue omepanMd ¢ palMOHAIBHBIMU  YHCIAMH,
peoOpa3oBaHus YUCIOBBIX BbIpakeHUH. [IpumeHeHue npoOell M MPOLEHTOB IS pELIeHUs
IIPUKIIAIHBIX 3a7ja4 U3 Pa3IMUHBIX OTpaciiedl 3HaHUI U pealIbHOM JKU3HH.

JeiicTButenpHbple uncna. ParyoHanbHble M HppaldOHAIbHBIE yucia. Apudmernyeckue
olepaluu ¢ AeUCTBUTEIbHBIMHU uuciamMu. [IpuOamkEéHHbIe BBIYMCICHUS, PAaBUIa OKPYTJICHHUS,
MPUKUIKA U OI[EHKA Pe3yJIbTaTa BHIYUCICHU.

Crenenpb ¢ 1ensiM nokaszareneM. CtangapTHast (opma 3amucH JEHCTBUTENBHOTO YHCTIA.
Hcnonp3oBanue mnonaxonsmed (opmbl 3amucu  JEHCTBUTENBHBIX YHMCET JJIs  pelIeHUus
IIPAKTUYECKMX 3a7a4 U IPEICTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaibHOU cTeneHu. JlefcTBUs ¢ apupMeTUUeCKUMU KOPHSIMU
HaTypaJIbHOM CTETIECHHU.

CuHyc, KOCMHYC M TaHI'€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT'€HC
YHCJIOBOTO apryMeEHTA.

YpaBHeHus1 M HEpaBEHCTBA

ToxecTBa U TOXK/IECTBEHHbIE TPE0OpPaA30BaHMUS.

[IpeoOpazoBanre TPUTOHOMETPUUECKUX BbIpaxkeHH. OCHOBHbIE TPUTOHOMETPUYECKHE
bopmybL.

VYpaBHeHue, KOpeHb ypaBHEHUS. HepaBeHCTBO, pelieHne HepaBeHCcTBa. MeTo1 MHTEpBaJIOB.

Pemenue uenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB.



Pemienue nppanyoHaabHbIX YPAaBHEHUN U HEPABEHCTB.

PewieHne TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHeHrne ypaBHEHMI M HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3ajad U 3a1ay U3
pa3IMYHBIX 00JIaCTe HAYKU U peabHON KU3HH.

DOyHKIUM U rpadpuku

Oyuk1us, crocods! 3ananus Gynxun. I'papux Gyaxnun. Bzanmuo oOpatHsie GyHKINN.

OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHuM ¢yHkuuu. Hymu ¢pynkuuu. [IpomexyTtkn
3HAKOMOCTOSTHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CreneHHass (yHKUUS C HaTypaJbHBIM M LENbIM IOKa3areneM. EE cBoiictBa u rpaduk.
CoiicTBa u rpaduk KOpHS N-0if CTETEeHN.

Tpuronomerpuyeckas OKpPY)KHOCTb, OIPEICIIEHUE TPUTOHOMETPUUECKUX  (DYHKIMH
YHUCJIOBOI'O apIyMEHTA.

Hauyana maTeMaTH4eCKOro aHaJIn3a

[TocnenoBarenbHOCTH, — CIIOCOOBI  3alaHUsl  IIOCIEAOBATENbHOCTEH.  MOHOTOHHBIE
H0CJIEI0BATEIbHOCTH.

Apudpmernueckass U reomeTpuyeckas — nporpeccud.  beckoHeuHo — yObIBarouias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUUECKONW HMPOrpecCUi.
®opmya CIOXKHBIX IMPOLEHTOB. Vcrnonb3oBaHUe MPOTPEcCCUM ISl PEIIEHUs pealibHbIX 3a/1ay
HPUKJIAJHOTO XapaKkTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu Haj MHokecTBamH. J(narpammel Oinepa—BenHa. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO anmapara Uil ONMCAHUS PEATbHBIX MPOLIECCOB W SIBJICHUM, MPU
pellIeHnH 3aa49 U3 IPYTUX y4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, Ciae/ICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia ¥ BLIYHCIEHUS

Harypanbnble u niensie uncina. [Ipu3Haku AeIMMOCTH HENbIX YUCEIT.
Cremnens ¢ pallioOHAIBHBIM MoKa3aTesaeM. CBONWCTBA CTETICHH.
Jlorapudwm ymcna. JlecaiTHYHBIC U HATYpATbHBIE JIOTAPUPMBI.

YpaBHeHHsI M HEPABEHCTBA

[IpeoOpa3oBanue BeIpaXEHUN, COAECPIKAIINX JIOTAPU(MBI.

[IpeoOpa3oBaHue BbIpaxXeHU, COAEPKALIUX CTENIEHHU C pallMOHAIbHBIM ITOKa3aTEJIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokaszaTenbHbIE YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA.

CucreMbl JIMHEHHBIX ypaBHEHHU. PenieHune NMpuUKIaIHBIX 3a7ad C MOMOIIBIO CHCTEMBI
JIMHEHHBIX YPaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHeHrEe ypaBHEHMH, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX 3a7ad U
3a]a4 U3 pa3IM4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.



DOYyHKUMH U TPaPUKU

Oynkiusa.  [lepuonmueckne  Qynkmuu. IIpoMexyTKn MOHOTOHHOCTH — (DYHKITUH.
Maxkcumymbl 1 MUHUMYMBI (yHkiuu. HauOosbliee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuueckre GyHKIUH, UX CBOMCTBA U rpaUKH.

[TokazarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U TPapHKH.

Hcnonb3oBanue rpa@ukoB GyHKIMN A7 pelIeHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (QYHKIMA A7 UCCIEAOBAHUS IMPOLECCOB M 3aBUCUMOCTEH,
KOTOPbIE BO3HUKAIOT PU PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON XKU3HH.

Havyana maTeMaTH4eCcKoOro aHajmnsa

HenpepsiBable pyHKIIMU. MeTOA HHTEPBAIOB /1JIs pEILIEHUs] HEPABEHCTB.

[TpousBoanas ¢pynkuuu. ['eomerprueckuii u GU3NIECKHUA CMBICI IPOU3BOIHOM.

IIpousBosHble 3neMeHTapHbIX QyHKIUH. DOpMyIIbl HAX0XKIECHHUS POU3BOAHON CyMMBI,
MPOM3BEACHUS M YACTHOTO ()YHKIIHHA.

[TpumMeHeHre MPOU3BOJHOM K UCCIIEAOBAHUIO (DYHKIMI HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenrne HanOoJbIIero ¥ HAMMEHBIIETO 3HAYCHUsT (YHKIIMU Ha OTPE3KE.

[IpumeneHre NPOU3BOAHOM Ul HAXOXACHHUS HAWIyYLIErO PELICHUs B IPUKIIAJHBIX
3aadax, AJIsl ONpeaesIeHIs] CKOPOCTH MPOIlecca, 3aJaHHOTO (OPMYIIOH Ui rpauKoM.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

WuTerpan, ero reomMeTpuveckuii W (uU3MYecKuid CMBICI. BplumcieHune wHTErpana 1o
dopmyne Herorona—Jleli6Hua.
IIJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yueOHOro mpeamera «MareMmaTuka» JIOJDKHO OOecredynBaTh JOCTHIKEHHE Ha
YpOBHE CpenHero oOmero oOpa3oBaHMs CIEAYIOMUX JUYHOCTHBIX, METANpEeIMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JImdHOCTHBIE pPE3yJabTaThl OCBOCHHUS MPOTpPaMMbl y4yeOHOro mpeaMera «MareMaTukar
XapaKTePU3YIOTCS:

['paxxgaHCKOE BOCIIUTAHUE:

c(HOPMUPOBAHHOCTBIO TPAXKIAAHCKONW TO3UIMKU OOydYaromierocs Kak aKTUBHOTO W
OTBETCTBEHHOT'O 4JICHAa POCCHICKOTO OOIIEeCTBAa, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHUH, TPOLEAYp TpPa)kJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATbHBIMA WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIIUSAMH U Ha3HAYCHHEM.

[TaTproTHYECKOE BOCIIUTAHUE:

c(OpMUPOBAHHOCTHIO POCCUMCKON TPak1aHCKON MJIEHTUYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOALLIEMY POCCHUMCKOW MAaTEMATUKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUAM POCCUNCKUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIpYTHUX HayKax, TEXHOJOTHUSAX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOTO BOCIIUTAHMSI:

OCO3HAaHHEM JYXOBHBIX IIEHHOCTEH pOCCHIICKOrOo Hapoaa; chopMHpPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS, CBI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM




JTOCTHIKCHUH HAYKH WM JIEATSIBHOCTHIO YUEHOT0; OCO3HAHWEM JIMYHOTO BKJIAJa B TOCTPOCHHUE
YCTOHYHBOTO OYy/IYILETO.

DCTETHYECKOE BOCIIUTAHME:

3CTCTUYCCKUM OTHOUIICHUECM K MI/Ipy, BKJIFO4Uas 3CT€TI/IKy MAaTEMAaTUYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PCIICHUH, PacCYXJICHUH; BOCIPUUMYHBOCTBIO K
MAaTEMATUYCCKHUM ACIICKTaM pa3JII/I'-IHbIX BHUJIOB I/ICKYCCTBa.

PuznyecKoe BOCIUTAHME:

C(bOpMI/IpOBaHHOCTbIO YMCHI/ISI HpI/IMeHHTb MAaTEMATUYCCKHUEC 3HAHUS B I/IHTepeCEIX 3Z[OpOBOFO
u Oe3omacHoro o0Opa3a >KHW3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3JI0POBBIO (30pOBOE
nUTaHue, cOAIAHCUPOBAHHBIN PEKUM 3aHATHI U OTIbIXA, peryisipHas (u3ndecKkas aKTUBHOCTD);
(bu3HIECKOro COBEpIIICHCTBOBAHUS, pu 3aHATHAX CHIOPTHBHO-03/I0POBUTEIILHOM
JIEITEIbHOCTBRIO.

TpynoBO€e BOCIUTAHKE:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3sIUYHBIM
chepam poheCCHOHATILHOM JCSITEILHOCTH, CBSI3aHHBIM C MaTEMATHKON M €€ MPUIOKECHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHEIN BBHIOOP OymyIiei mpodeccuu u peaan3oBbIBaTh COOCTBCHHBIC
JKU3HCHHBIC IIJIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHUYECKOMY OOpa3OBaHHIO U
CaMOO6pa30BaHI/IIO Ha HpOTﬂ)KeHI/II/I BCCfI KHN3HU,; TOTOBHOCTBHIO K aKTI/IBHOMy yT-IaCTI/IIO B pCI_HeHI/H/I
IIPAKTUYECKHX 3a7a4 MaTEMaTHYCCKON HAIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO IKOJIOTUYECKOH KYJIbTYphl, MOHUMAHHEM BIUSHHS COIMAIbHO-
YKOHOMHYECKUX IPOIECCOB HA COCTOSHUE TPUPOIHOW W COIMAIBHON Cpeibl, OCO3HAHUEM
MI00AJLHOTO  XapakTepa  ASKOJOIMYECKHX  HpoOJieM; OpHEHTAalMed Ha  [PUMEHECHHE
MaTeMaTUYECKUX 3HAHWUW NI pEllleHUs 3a1ay B 00JIACTU OKPYXKAroIIe cpelbl, MJIaHUPOBaHUS
MOCTYIKOB ¥ OIICHKH UX BO3MOJKHBIX ITOCIIEJICTBUH JIJIsI OKPY)KAIOILICH CPEIbI.

HCHHOCTI/I HAYYHOI'O ITO3HAHMUA .

Cc(OPMHUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOLIECTBEHHON MPAaKTUKH, TOHUMAHUEM MaTeMaTUYECKON HAayKu Kak cepbl
YeJI0BEYCCKOM JICATEIIBHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUUMOCTH JIJISl Pa3BUTHS [IMBUJIH3AIINN;
OBJIAACHUEM A3BIKOM MATCMATUKHN U MaTeMaTH‘-IeCKOfI Ky.]'[BTypOﬁ KakK CpeI[CTBOM IIO3HAHUA MI/Ipa,
TOTOBHOCTBIO OCYIIECTBISTh MMPOCKTHYIO M UCCIEIOBATENLCKYIO JAESTENbHOCTh UHIUBUAYATHHO

U B IpynIe.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOSHHS MPOrpaMMBbl YIeOHOTO MpeMera «MareMaTukay
XapaKTepU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMUA HO3HAGAM ETIbHBIMU OeliCTNEUAMLU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OClCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
Oelicmeusmu.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECCO8 00YUarowuxcsa (0ceoeHue Memooo8 NO3HAHUS OKPYHCalowe20 Mupd,;
npuMeHeHue 102U4eCKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble TOrMYeCcKHe AENCTBUS:

e BBUIBJISATh U XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKKM MaTEMaTHUYECKUX OOBEKTOB,
MOHSTUM, OTHOLICHUM MEXIy MOHATUSAMU; (DOPMYIHpPOBaTH ONpEAeNeHUsl IMOHATHIA;
yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCH(PHUKAIIMK, OCHOBAHUS JJIs1 0000IeHNs 1
CpPaBHEHMUsI, KpUTEPUHU MTPOBOAMMOIO aHAIIN3a;

e BOCIPUHHMMATH, (OPMYIMPOBATH U TNPEOOPA30OBBIBATH CYXKACHUS: YTBEPAMTEIbHbIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOILINE; YCIOBHBIE,



e BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS B (akTax,
JMAHHBIX, HAONIONEHUSX U YTBEPXKACHUSX; TNpeJiaraTh KPUTEPUU HJS BBISBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

e JIeNIaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

e MPOBOJUTH CAMOCTOSTEIIBHO JJOKA3aTEIbCTBA MATEMATUIECKUX YTBEPKICHUH (TIpSIMbIC U
OT MPOTHUBHOTI'0), BEICTPAUBATh APTYMEHTALIUIO, IPUBOIUTH IPUMEPBI U KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

e BbIOMpaTh cmoco0® pemeHuss y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
peureHusi, BEIOMpaTh HauOoJIee MOIXOMAMINN C YU4ETOM CaMOCTOSATEIHLHO BBIICICHHBIX
KPUTEPUEB).

ba3oBble nccae10BaTeNIbCKIE ACHCTBHUS:

e HCIIOJIB30BaTh BOMPOCHI KaK UCCIICA0BATEILCKUH HHCTPYMEHT ITO3HAHUS; POPMYITHUPOBATH
BOTIPOCHI, (PUKCUPYIOIIHNE MPOTHBOPEYNE, MTPOOJIEeMY, YCTaHABIMBATH HCKOMOE H JIAHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOKO MMO3UIIHI0, MHCHHE;

e TMPOBOJUTH CAMOCTOSITCIIBHO CIUIAHHPOBAHHBIA OJKCIIEPUMEHT, HCCIEAOBAHUE 10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKoro OOBeKTa, sBICHMsS, Ipoliecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXITY 00bEKTaMU, SIBICHUSIMHU, TIPOLIECCAMU;

e CaMOCTOSTENHHO (POPMYITHPOBATH 00OOIIEHUS U BBIBOJIBI 110 PE3yIbTaTaM MPOBEAEHHOTO
HAOJIFO/ICHUS, WCCIICIOBAHMS, OIICHUBATh JOCTOBEPHOCTh IOJYYCHHBIX PE3YJIbTATOB,
BBIBOJOB 1 0000IIEHNI;

e IMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE IPOIECCa, a TAKIKE BBIIBUTATh IIPEIIOJIOKECHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSX.

Pab6oTa ¢ nahopMaImeii:

e BBUIBJIATH AeUUUTHI HHPOPMALIMY, TAaHHBIX, HEOOXOIUMBIX [ OTBETA Ha BOIIPOC U JUIA
peueHus 3a1auu;

e BbIOMpaTh WHGOpPMALMIO M3 HUCTOYHUKOB PA3JIMYHBIX THUIOB, aHAJIMW3UPOBATh,
CUCTEMATHU3UPOBAaTh U HUHTEPIPETUPOBATh HMH(MOPMALMIO PA3NIUYHBIX BHUJIOB M (HopMm
IIPEJICTaBIICHNUS;

e CTPYKTYpHpOBaThb HH(OpMAalMIO, TMPEACTaBIATh €€ B  pa3MuHBIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

e OLEHUBaTh HAAEKHOCTh HH(MOPMALMKM MO CaMOCTOSTENBHO CGHOPMYJIHPOBAHHBIM
KPUTEPHUSM.

2) Vhusepcanvhvle KOMMYHUKAMUGHbIE Oelicmauss, 00ecnedusarnm c@opmupo8anHoCnyb
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oob1exHue:

° BOCIIpUHUMATh U q)OpMyanOBaTB CYKACHUA B COOTBCTCTBHU C YCIOBUSAMU U LCIAMU
OOILEHHS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX ¥ ITMCHMEHHBIX
TEKCTax, JaBaTb MOACHCHUSA IO XOAYy PCIICHHA 3aaa4du, KOMMCHTHUPOBATH HOJ'Iy‘-IeHHBII\/’I
pe3yInbTar;

e B XOjie OOCY)XJCHHUS 3aJ[aBaTh BOIPOCHI MO CYIIECTBY O0OCYKIaeMOW TEMBbI, MPOOIEMBI,
perraeMoi 3a/1auu, BHICKAa3bIBaTh MJICH, HAIIEJICHHBIC HAa IMOMCK PEIICHUS; COMOCTABISTh
CBOM CYXJIEHUS C CY>KICHUSIMH JAPYTrUX YUaCTHUKOB JHaJIora, 0OHAPYKUBATh pa3inyue U
CXOJICTBO TIO3MIIMI; B KOPPEKTHOH ¢opme QopMynHpoBaTh pa3HOTIIACHS, CBOH
BO3PaXKCHHUS;

e TIPEACTABIATH PE3yNbTaThl PEUICHUs 3aJa4d, SKCIIEPHUMEHTa, MCCICIOBAHHS, MPOCKTa;
CaMOCTOSITENIbHO BBIOMpPATh (hOpMaT BBICTYIUIEHHS C Y4YETOM 3aJlad IpEe3eHTaluu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:




e TOHUMAaTh U UCMOJIH30BaTh MPEUMYLIECTBA KOMaHIHOW U MHIMBUIYaTbHOU pabOTHI MPU
pelieHnr y4eOHBIX 3a]ad; MPUHUMATh IIe]Ib COBMECTHOW ESATEIBHOCTH, IIAHUPOBATH
OpraHM3all0 COBMECTHON paboThl, pachpenesarTh BHIbI paboOT, JI0rOBapUBATHCH,
00CyX/1aTh MPOLIECC U PE3YNbTAT pabOTHI; 0000IaTh MHEHUS! HECKOJIBKUX JIIOICH;

e Y4acTBOBaTh B IPYNIOBBIX (opmax paboTel (0OCYkIeHUs, 0OOMEH MHEHHM, «MO3TOBBIE
IITYPMBD» U WHBIC); BBITIOIHATH CBOIO YaCTh PA0OTHI M KOOPJAMHUPOBATH CBOU JICUCTBHUS C
JIPYTMMHU 4JIeHAaMH KOMaH/Ibl; OLICHUBATh Ka4yeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT 10
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

3) Vuueepcanvnvie pecynamuenvie oeticmausi, obecnewusaom GopmuposaHue cmulc08bIx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.

CamMoopranuzanusi:

COCTABIIAATh IUIAH, QITOPUTM PEILICHUS 33Ja4H, BBIOMPATh CIIOCOO pEIICHHS ¢ Y4ETOM
UMEIOLINXCSA PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOIb:

e BJAJIeTh HaBbIKAMM [103HABATEJILHOM peIeKCUN KaK OCO3HAHUS COBEPILIAEMBIX J1EHCTBHM
U MBICIHUTEIBHBIX TPOLECCOB, UX PE3YJIbTaTOB; BIAJAETh CIIOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTUUECKOH 3a7a4uu;

e MpEeABUAETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HUKHYTb IPHU PELICHUM 3ajaud, BHOCUTh
KOPPEKTHUBBI B JIETEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HaAJIEHHBIX
OIMOOK, BBISIBICHHBIX TPYIHOCTEIH;

e OIICHUBaThb COOTBETCTBUE pe3yJibTaTa LEAM M YCJIOBUSAM, OOBACHATh HPUUYHMHBI
JOCTUKEHUS WM HEJOCTUKEHUS PE3YIbTaTOB JI€ATE€IbHOCTH, HAXOAUTh OLIMOKY, AaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIBTATHBI

OcBoenne yueOHOro kypca «Anrebpa W Hayajlla MaTeMaTHMYECKOI'O aHajn3a» Ha ypOBHE
cpenHero oduiero o0Opa3zoBaHus JOHKHO 00ecreunBaTh JTOCTHIKEHUE CIEIYIOMIMUX MPEIMETHBIX
00pa30BaTeNbHBIX PE3yIbTaTOB!

10 KJIACC

Yuciaa 1 BLIYMCTIEHUS

OrniepupoBaTh TOHATHSMHU: PAIMOHAIBHOE W JIEHCTBUTEIHLHOE YMCIIO, OOBIKHOBEHHAS U
JEeCSATHYHAs APOOb, MPOILIEHTHI.

BrimonaATE apudmeTrdeckue onepaiuu ¢ palfioOHAIbHBIMU U IEUCTBUTEIIBHBIMUA YHCIIAMH.

BoimonuaTe npuOMMKEHHBIE BBIUMCICHHS, WCIONB3YS TpaBUia OKPYTJIECHUS, JIelaTh
MPUKUIKY U OLIEHKY PE3yJIbTaTa BIYUCICHUM.

OnepupoBaTh MOHATHSIMH: CTENEHb C IENBIM MOKa3aTeleM; CTaHaapTHas GopMma 3amucH
JIEHCTBUTEIILHOTO YWCJIa, KOPEHb HATypaJbHOW CTEINEHU; MCIOJb30BaTh MOAXOISNIYI0 (OopMy
3aIIMCH IEUCTBUTENIBHBIX YUCE ISl PEIICHUS PAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHbIX.

OnepupoBaTh MOHATHSIMU: CUHYC, KOCHHYC M TAHT€HC MPOU3BOJIBHOTO YIJIa; UCIOIb30BaTh
3aMmuch MPOU3BOIBLHOTO YTIIa Yepe3 00paTHbIE TPUTOHOMETPUIECKHE (DYHKIIUH.

YpaBHeHus1 M HEpaBEHCTBA



OnepupoBaTh MOHATHAMM: TOXKIECTBO, YPAaBHEHUE, HEPABCHCTBO; LIEJIOC, PALIMOHAIBHOE,
UPPALMOHAILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHHUE;

BbimonHaTe  npeoOpa3oBaHUs ~ TPUTOHOMETPUYECKHUX  BBIPDAKEHMH W pelarb
TPUTOHOMETPUYECKUE YPABHECHUS.

BeinonHATe npeobpazoBaHMs LENbIX, PALUOHAIBHBIX M UPPAlMOHAIBHBIX BBIPQXKEHUIN U
peuiaTb OCHOBHBIE THUIIBI LIEJIbIX, PALIMOHAIBHBIX U UPPALMOHAIbHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHMsI M HEPABEHCTBA Ul PELICHHUsS MATEMaTUYECKUX 3a/1ad M 3a7ad U3
pa3IMYHBIX 00JIaCTe HAYKU U peabHON KU3HH.

MogenupoBaTh peajbHble CHUTyallUd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHMUS,
YPaBHEHHsA, HEPABEHCTBA 110 YCIOBUIO 3a/a4yM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM alapaTa anreopsl.

DOyHKUUH U rPpadpuKu

OnepupoBaTh NOHATUAMU: PYHKIUS, CIOCOOBI 3a1aHUs (PYHKIMH, 001aCTh ONIpEeICHHs U
MHOXECTBO 3HaUeHHUI (PyHKIMH, TpauK QyHKIHH, B3aUMHO 00paTHbIE ()yHKIIHU.

OnepupoBaTh HOHATHAMU: YETHOCTh U HEUETHOCTh (DYHKIMU, HYJIU (DYHKIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBatek rpaduku GyHKIMHA Ui pEeLIeHNs] ypaBHEHUH.

Crpouth u 4yuTaTh rpaduKu JIUHEHHON (YHKIWHU, KBAAPATHYHOW (YHKIIMH, CTETIEHHON
(GYHKLUU C LEeJIbIM [TOKa3aTeIeM.

Hcnons3oBare rpadguku QyHKIUNA IS UCCIICTOBAHHS IMPOIECCOB U 3aBUCHMOCTEH IIpH
pelIeHUH 3a/a4 M3 IpYTuxX y4eOHBIX NPEAMETOB M pPeabHOM JKU3HU; BbIpakaTh (opMyiamu
3aBUCUMOCTHU MEX]ly BEIMYMHAMH.

Hauyana maTeMaTH4ecKoro aHajaimusa

OmnepupoBaTh MOHITHAMHU: TOCIEIOBATEIBHOCTD, apu(METHUECKass M TeOoMeTpUYecKas
IPOTpecCu.

OrniepupoBaTh NMOHATUSIMH: OECKOHEUHO YOBIBAIOIIAsl T€OMETPUYECKasl TPOTPECCHs], CyMMa
0eCKOHEUHO yOBIBaOIIEi reOMETPUYECKOI POrpeCcCHH.

3amaBaTh MOCIIEIOBATEIIBHOCTH PA3IMIHBIMUA CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCHEN0BATEILHOCTEW M MPOTPECCHM s PELIeHUs peabHBIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHoskecTBa U JOTHMKA

OHGpHpOBaTB IIOHATHUAMHA. MHOXKECTBO, onepaunn HaaI MHOXCECTBAMM.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JJjisl OIMCaHUsl PEabHbIX IPOLIECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTrUX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSAMU: ONPE/IETIEHUE, TEOPEMA, CIIEJICTBHUE, TOKA3aTEIIbCTBO.

11 KJIACC

Yucaa 1 BLIYMCTIEHUS

OnepupoBaTh TMOHATHSMHU: HATypaJbHOE, WEJI0€ YHUCIO; HCIOIb30BaTh MPHU3HAKU
JIETTMMOCTH LIENBIX YUCE, PA3JI0KEHUE YMCIIA HA IPOCTHIE MHOXKUTEIHN U1l PELIEHUS 3a1a4.

OrniepupoBaTh MOHITHEM: CTETICHb C PallUOHATBLHBIM ITOKA3aTEJIEM.

OnepupoBaTh MOHATUSAME: JIOTapUM YHCTIa, TECATHYHbBIE U HATypalIbHbIE TOTapU(MBIL.



YpaBHeHus1 1 HEPABEHCTBA

[TpuMeHSTH CBOICTBA  CTENEHW JUIs  MpeoOpa3oBaHUs  BBIPAKEHUI;  ONEpUPOBATH
HNOHATHAMM: ITOKA3aTeIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC TUIIBI I0KA3aTEIBHBIX
YpaBHEHUH U HEPABEHCTB.

BeinonHATe mpeoOpa3oBaHusl BBIPAXKEHUH, COAEpXKALIMX JIOrapu(Mbl; ONEpUpPOBATh
HNOHATUSAMH: JIOTApU(MHUUYECKOE YpPAaBHEHHE U HEPABEHCTBO;, peIIaTb OCHOBHBIC THUIIBI
JOrapu(pMHUUECKUX YpaBHEHUH 1 HEPABEHCTB.

Haxoauts pemenus NpocTeUInX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEWHBIX YPABHEHUM M €€ pELICHHE; UCIIONb30BaTh
CUCTEMY JINHEWHBIX YPABHEHUM JUUIS PELLICHUS IPAKTUYECKUX 3a4ad.

Haxoauts pemeHns npoCcTeNInX CUCTEM U COBOKYITHOCTEN PAallMOHAJIBHBIX YPaBHEHUH U
HEPaBEHCTB.

MogenupoBaTh peajbHble CHUTyallUd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHMUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 337a4M, UCCIIEI0BATh IIOCTPOCHHBIE MOJIEIH C
UCIIO0JIb30BaHUEM ammapaTa aiareophl.

DyHKUUHN U TpagUKH

OnepupoBaTb NOHATUAMM: IepHOAUYECKas (DYHKIMS, MNPOMEKYTKM MOHOTOHHOCTH
(GyHKIMHU, TOUKH dKCTpeMyMma (DyHKIMH, HauOoJbllee W HauMEHbIIee 3HaueHHUs (YHKIUU Ha
IPOMEXKYTKE; UCIOIb30BaTh UX JJIsl UCCIIEOBaHUS (QYHKIIUH, 3aJaHHOH rpa)uKoM.

OnepupoBarb  MOHATUSAMHU:  TpapUKd  IOKa3aTEIbHON,  Jlorapu@Muueckoil U
TPUTOHOMETPUUYECKUX (PYHKIHMI; n300pakaTh UX Ha KOOPIUHATHOM IUIOCKOCTH U HUCIOJIb30BATh
JUIsl pEIIEHUs] YpaBHEHUN 1 HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpadUKM JUHEHHBIX YpaBHEHUH WU
MCIIOJIb30BATh UX JUISl PEILIEHUs] CUCTEMBbI JINHEWHBIX ypaBHEHUI.

Hcnonb3oBate rpaduku GyHKUMN U HUCCIEAOBAHUS MPOLIECCOB M 3aBHUCUMOCTEH U3
JIPYTUX Y4EOHBIX TUCIUIUINH.

Hauana MaTeMaTH4eCKOI0 aHAJIN3a

OnepupoBaTh MOHSATUSMU: HEMPEepbIBHAS (DYHKIINS; MPOU3BOIHAS (DYHKIINHU; UCTIOIH30BaTh
TeOMEeTPUUECKUN U (PU3MYECKUN CMBICI MPOU3BOIHON TSl pELICHHUS 3a/1a4.

HaxomuTe MpOW3BOJHBIC 3JIEMEHTAPHBIX (DYHKIMHA, BBIYUCIATH IMPOU3BOJHBIC CYMMBI,
MPOU3BEICHHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOM3BOMHYIO JUIS HCCICAOBAaHUS (PYHKIIMA HA MOHOTOHHOCTH W
HKCTPEMYMBI, TPUMEHSTh PE3yJIbTaThl UCCIETOBAHMS K TIOCTPOCHUIO IPaUKOB.

Vcnons30BaTh MPOW3BOIHYIO ISl HAXOXKACHHS HAMITYYIIETO PEIICHUS B MPUKJIAIHBIX, B
TOM YHCJIE€ COIIMAIbHO-DKOHOMUYECKHX, 3a1aUax.

OnepupoBaTh TOHATUSMHU: IMEPBOOOpPA3HAsT M HMHTETPAT; MOHMMATh T€OMETPUYCCKHHA |
buznYeCKuit CMBICT UHTETpaa.

HaxonuTh mepBooOpa3HbIe JIEMEHTAPHBIX (PYHKIIHMA, BBIYHUCIATH MHTErpai 1Mo (Gopmysie
Hrrorona—Jleitbuua.

Pemare mpukiagHbie 337add, B TOM YHCJIE COMHMATBLHO-3KOHOMHYECKOTO M (PU3HYECKOTO
XapakTepa, CpeICTBaMU MaTEMaTHUECKOTO aHAIIK3a.
TEMATHUYECKOE IINTIAHUPOBAHUE
10 KJIACC



Ne HaumMeHoBaHue pa3ziesoB U TeM IPOTPaMMEI KosinyecTBO 4acoB
n/m Bcero| KonTposbHble | IlpakTh
paboThl pabc¢
1 MHoKecTBa paljMOHAJIbHBIX U €UCTBUTEbHBIX YHCE. 14 1
PanyoHasbHbIE YpaBHEHHS U HEPpAaBEHCTBaA
2 ®yHKuMU U rpadpuku. CTeneHsb C 1jeJIbIM IT0Ka3aTeJaeM 6
3 ApudMeTHUeCKU KOpeHb N—-01 CTENEeHH!. 18 1
WppanuoHa/ibHble YypaBHEHUS U HEPABEHCTBa
4 ®opmysibl TpUroHOMeTpUU. TpUroHoMeTpUdecKkrue 22 1
ypaBHEHUS
5 [locepoBaTe/IbHOCTH U IPOTPECCUU 5
6 [loBTOpEHME, 060061IEHHE, CUCTEMATH3AlMsl 3HAHUHN 3 1
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 0
11 KJIIACC
Ne HanMeHOBaHMe pa3ziesioB ¥ TeM IPOrpaMMbl KosinyecTBo 4acoB
n/n Bcero| KouTtposbHble | IIpakTuy
paboThI pabor
1 CTeneHb C palOHAJIbHBIM II0Ka3aTeJeM. 12 1
[lokasaTesnbHasa pyHKLUs. [lokazaTebHbIEe ypaBHEHUS
Y HepaBeHCTBA
2 Jlorapudmuueckas pyHkuus. Jlorapupmudeckre 12
ypaBHEHMS U HEpaBEeHCTBA
3 Tpuronomerpudeckre GyHKLUHU U UX TPAaUKHU. 9 1
Tpuronomerpuveckre HepaBeHCTBA
4 [IpousBopaHas. [IlpuMmeHeHre Nporu3BOLHOM 24 1
5 WHTerpan u ero npyuMeHeHud 9
6 CucTeMbl ypaBHEHUM 12 1
7 HaTtypasnbHble U 1iesible yucia 6
8 [ToBTOpEeHUE, 060011IeHHE, CUCTEMATHU3AIMSA 3HAHU N 18 2
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0
HOYPOUYHOE IVTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KosinyecTBO 4yacoB
n/n Bcero| KontposbHele | [IpakTHyeckue
paboThI paboThl
1 |MHoxecTBo, onepanyu HaJ MHOXKeCTBAMH. 1
Juarpammsbl Jiisepa—BenHa



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/746d5dce

Tema ypoka

KosimyecTBo yacosB

Bcero| KonTpoJsbHblie | [IpakTuyeckue
paboThI paboThl

2 PannoHasbHbIE yKc/ia. OGbIKHOBEHHBIE U 1
JleCITUYHbIE APOOH, POLIEHTbI, 6ECKOHEUHbIE
nepuoiuveckue apoou

3 |ApudmMeTHdeckue onepanuy ¢ pardoHaJbHbIMU 1
Yy CJIaMU, IpeoObpa3oBaHUs YMCI0BbIX BbIpaXKEHU U

4  |llpuMeHeHUe APO6EN U NPOLLEHTOB JJIsl pelleHUs 1
NPUKJIAJAHbIX 33/]a4 U3 Pa3/JIMYHBIX OTpacen
3HAHUU U peaJIbHOM KU3HU

5 |[IpuMeHeHHe Apo6GEN U NPOLEHTOB AJIS1 pellleHUs 1
NPUKJIAAHBIX 33/]a4 U3 PA3JIMYHBIX OTpacien
3HAHUH U peasibHOM )KU3HU

6 JleficTBUTe/IbHBIE YKc/a. PanjMoHa/bHbIE U 1
VppaluoHaJbHbIe YMCJIa

7 |ApudmMeTHuecKue onepaluu C AeMCTBUTEIbHbIMU 1
4y CJIaMHU

8 |I[IpubsamkEHHbIE BBIYUCIEHUS], IPAaBUIA 1
OKpYTJIEHU, IPUKKKA U OLleHKa pe3y/ibTaTa
BbIYMCJIEHUN

9 |ToxnaecTBa U TOXAECTBEHHbIE IPe06pa30BaHUsA 1

10 |YpaBHeHHe, KOpEeHb ypaBHEHUA 1

11 |HepaBeHCTBO, pellleHUe HepaBeHCTBA 1

12 |MeToj MHTEpBAJIOB 1

13 |PelueHue nenbix ¥ ApoOHO-palMOHATBHBIX 1
ypaBHEHHU U HEPABEHCTB

14 |KonTpoJibHasg paboTa o TeMe "MHOeCTBa 1 1
palMOHabHBIX U 1€MCTBUTETbHBIX YU CE.
PanyoHasibHbIEe ypaBHEHUSI U HEPABEHCTB"

15 [®yHKuusA, cnocobbl 3a7aHus GyHKuMU. B3aumHo 1
obpaTHble QYHKIIUU

16 |I'paduk ¢pyHkuuu. 06s1acTh onpejesieHus U 1
MHO>eCTBO 3HaueHUU pyHKuuU. Hysnu GyHKIuu.
[IpoMeKyTKH 3HAKOMOCTOSAHCTBA

17 [YéTHble U He4éTHbIe QYHKIUU 1

18 |CreneHsb c LesibIM NoKa3aTtesieM. CTaHAapTHad 1
dbopma 3anucu 1eHCTBUTENBHOTO YU CIa

19 |Hcnosib3oBaHUe MOAXOs1 el GOPMBbI 3aMIUCH 1

AeﬁCTBHTeﬂbeIX qrceJ1 OJid pelieHud
MNPpaKTHUY€CKHX 3aa4 U NIPpeACTaBJIE€HUA JAaHHBIX



https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1

Ne Tema ypoka KosinyecTBOo 4acoB
n/m Bcero| Kontposibnblie | [IpakTuyeckue
paboThI paboThl

20 |CreneHHas QyHKUHUS C HATYPaJbHbIM U 1L[€JIbIM 1
nokasareJieM. Eé cBolicTBa U rpaduk

21 |ApudmMeTUYECKHMU KOPEeHb HAaTypaJibHOM CTENEHHU 1

22 |ApudmMeTuyeckuil KOpeHb HaTypaJIbHOU CTelleHU 1

23 |CBoiicTBa apudMeTHYeCKOr0 KOPHSA HAaTypaJbHON 1
CTeNeHU

24 |CBoiicTBa apudMeTHYEeCKOr0 KOPHSA HAaTypaJbHON 1
CTENeHU

25 |CBoiicTBa apudMeTHUECKOr0 KOPHSA HAaTypabHON 1
CTENeHU

26 |[leicTBUS c apuPMeEeTHUYECKUMU KOPHSIMHU N—-0M 1
CTENeHU

27 |[eucTtBuUda c apuPMeTHUYECKUMU KOPHSIMHU N—-0M 1
CTeNeHU

28 |[leiicTBuUS c apuPMeEeTHUYECKUMU KOPHSIMU N—-0M 1
CTeNeHU

29 |[leiicTBUA c apuPMeTHYEeCKUMHU KOPHAMHU N—-0U 1
CTeNeHU

30 |JedcTBUA c apudMeTUIECKMMHU KOPHAMH N—-0H1 1
CTeNeHU

31 |PemeHue nppanMoHaJbHbIX YPaBHEHUH U 1
HepaBEeHCTB

32 |PemeHue nppalnMoOHaJbHbIX YPaBHEHUH U 1
HepaBeHCTB

33 |PeweHue uppalMoOHaJbHBIX YPaBHEHUU U 1
HepaBeHCTB

34 |PeleHue UppallMOHAJIBHBIX YPAaBHEHUU U 1
HEepaBEHCTB

35 |PemeHue nppanMoHalbHbIX yPaBHEHUH U 1
HEepaBEHCTB

36 |CBoiicTBa U rpadvK KOpPHS N-0M CTENEeHU 1

37 |CBoiicTBa U rpaduK KOpHS N-0H CTeNeHU 1

38 |KonTposbHas paboTa o Teme "ApudpmMeTHyecKuit 1 1
KOpeHb N-0H cTeneHu. UppanoHaibHble
ypaBHEHHS U HepaBeHCTBa"

39 |[CHHYC, KOCMHYC U TAHT€HC YUCJI0BOI0 apryMeHTa 1



https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0

Ne Tema ypoka KosinyecTBOo 4acoB
n/n Bcero| KonTpoJsbHblie | [IpakTuyeckue
paboThI paboThl

40 |CHHYC, KOCUHYC ¥ TaHT'€HC YMCJI0BOr0 apryMmeHTa 1

41 |ApKCHUHYC, apKKOCUHYC U apKTAaHT'€HC YMCJI0BOr0 1
apryMeHTa

47 |ApKCHHYC, apKKOCHHYC ¥ aQpKTaHT€HC YUCJI0BOTO 1
apryMeHTa

43 |TpuroHoMeTpuyecKas OKpYKHOCTb, OllpeJieJIeHue 1
TPUTOHOMETPUYECKUX QYHKIIMU YUCJIOBOTO
apryMeHTa

44 |TpuroHoMmeTpUyecKasi OKPYKHOCTb, Ollpe/ieJIeHHue 1
TPUTOHOMETPUYECKUX QYHKIIMUN YUCIOBOTO
apryMeHTa

45 |OcHOBHbIEe TpUTrOHOMeTpUUecKue GOpMy.Jibl 1

46 |OcHOBHbIe TPUTIOHOMeTpUUeCKUe GOPMYJIbI 1

47 |OcHOBHbIE TPUTOHOMETpPHUUYECKHE GOPMY.JIbI 1

48 |OcHOBHbIE TPUTOHOMETpPHUUYECKHE GOPMY.JIbI 1

49 |Ilpeobpa3zoBaHH€e TPUTOHOMETPHUUECKUX 1
BbIpaXKEHUH

50 ([lpeo6pa3oBaHHe TPUTOHOMETPUYECKUX 1
BbIpa)KEHUH

51 |lIlpeo6pa3zoBaHUe TPUTOHOMETPUYECKUX 1
BbIpaXKEHUH

52 |lIlpeo6pa3zoBaHUe TPUTOHOMETPUYECKUX 1
BbIpaXKEHUU

53 |I[Ipeo6pa3oBaHUe TPUTOHOMETPUUECKHUX 1
BbIpaXKeHUH

54 |PelieHUe TPUTOHOMETPUUECKHUX YPABHEHUM 1

55 |PelieHue TpUrOHOMETPUUECKHUX yPAaBHEHUN 1

56 |PelieHue TPUTOHOMETPUUECKHUX yPAaBHEHUU 1

57 |PelieHUe TPUTOHOMETPUUECKHUX yPAaBHEHUU 1

58 |PelieHue TPUTOHOMETPUUECKHUX YPABHEHUM 1

59 |PemeHune TPUTOHOMETPUYECKUX YPAaBHEHU N 1



https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/e6eec650

Ne Tema ypoka KosinyecTBOo 4acoB
n/n Bcero| KonTpoJsbHblie | [IpakTuyeckue
paboThI paboThl
60 |06o06wenue no reMaM "OCHOBHBIE 1
TPUTOHOMeTpUYecKkre GOpPMYJIbI.
TpuroHomeTpuyeckue ypaBHeHUs"
61 |KonTposibHas paboTta no teme "®opmy.ibl 1 1
TPUTOHOMeTpUU. TpUTOHOMETpPUYECKUE
ypaBHeHus" /Bcepoccuiickast npoBepoyHas paboTta
62 |HUToroBas KOHTpoJibHas paboTa / Bcepoccuiickas 1 1
poBepoYHas paboTa
63 |06061IeHUE, CUCTEMATU3AL U 3HAHUN 32 KypC 1
aJrebpbl U HaYyaJ MaTeMaTH4yecKoro aHaausa 10
KJ1acca
64 |ApudmMeTuyeckas U reoMeTpUYeCKasi IPOTrPeCcCUM. 1
HUcnosb3oBaHKe nporpeccuu AJjis peleHus
peaJIbHbBIX 3a/ia4 IPUKJIAJHOTO XapaKTepa
65 |BbeckoHeuyHO yObIBatolasi reoMeTpUYeCcKasi 1
nporpeccus. CyMmMa 6eCKOHeYHO yObIBatoL el
reoMeTpUYeCcKON Nporpeccuu
66 |DopMy.Jia CJI0XKHbBIX IPOLEHTOB 1
67 |®opMy.ia CJI0XKHbBIX IPOLIEHTOB 1
68 |06061IeHHe, cCUCTEMATH3aLUA 3HAHUM 3a KypC 1
aJqrebpbl U HaYaJ MaTeMaTH4yeckoro aHaausa 10
KJ1acca
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 0
11 KJIIACC
Ne Tema ypoka KosimyecTBO yacosB
n/n Bcero| KonTposbHble | [lpakTHuecKH
paboThI paboThl
1 |CremneHb c pallMOHA/JIbHBIM [IOKa3aTeJeM 1
2 |CBoWCTBa CTeneHHU 1
3 |lIlpeo6pa3oBaHUe BbIpAXKEHUH, COZlepPrKaLI[UX 1
paloHaJibHbIe CTENEHU
4  |[Ilpeobpa3oBaHUE BbIpAXKEHUH, COZlepKaLLUX 1
palMoHaJIbHble CTENEHU
5 |IIpeo6pa3oBaHue BbIpaXKeHUH, CoZleprKalluX 1
paloHaJibHble CTENEHU
6 |Iloka3aTesibHble ypaBHEHUA U HEPABEHCTBA 1



https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827
https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c

Ne Tema ypoka KosinuecTBO 4acoB
n/m Bcero| KonTposbHble | [lpakTuuecky
paboThI paboThl
7 |llokasaTesibHble ypaBHEHUS ¥ HEpPAaBEHCTBA 1
8 |lloka3aTeJsibHbIe ypaBHEHUS U HepaBeHCTBA 1
9 [llokasaTesbHble ypaBHEHHS U HEpAaBEeHCTBaA 1
10 |IlokasaTesibHbIe ypaBHEHUS U HEPAaBEHCTBA 1
11 |llokasaTenbHas PpyHKLHUS, e€é CBOUCTBA U rpadUK 1
12 |KonTposibHas pa6oTa no teMe "CTeneHs C 1 1
palnMoHa/IbHBIM NoKa3aTesieM. [lokazaTesbHad
byHkuus. [lokazaTesbHble YpaBHEHUS U HEPAaBEHCTBA"
13 |Jlorapudm yucaa 1
14 |/lecaTHYHbBIE U HATYpaJIbHbIE JTOTapruPMbl 1
15 |I[Ipeo6pasoBaHUe BbIpaXKEHUH, COAeprKaALAX 1
JlorapupMbl
16 |I[Ipeo6pasoBaHUe BbIpAXKEHUH, COAepKALIAX 1
JlorapupMbIl
17 |lIpeo6pasoBaHue BbIpaKeHUH, COlepKaALUX 1
JlorapupMbl
18 [[Ipeo6pasoBaHue BbIpaKeHUH, COlEpKALUX 1
JiorapuMbl
19 |JlorapudMuyeckre ypaBHeHHUs1 U HEPABEHCTBA 1
20 (JlorapudmMuryeckue ypaBHEHUSI U HEPAaBEHCTBA 1
21 |JlorapudMuyecKue ypaBHEHUS U HEpABEHCTBaA 1
22 |JlorapudMuyeckue ypaBHEHUs U HEpaBEHCTBaA 1
23 |Jlorapudmudeckas pyHKIus, eé cBOMCTBA U rpaduk 1
24 |Jlorapudmuryeckass PyHKILMs, eé CBOMUCTBA U rpaduK 1
25 |TpuroHoMmeTrpuueckue GQyHKIMH, KX CBOMCTBA U 1
rpaduku
26 |TpuroHoMmeTpuyeckue QYHKIMH, UX CBOMCTBA U 1

rpaduku



https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b

Ne Tema ypoka KosinuecTBO 4acoB
n/m Bcero| KonTposbHble | [IpakTudecku
paboThI paboThl
27 |TpuroHoMmeTpuyeckre QyHKIUH, UX CBOMCTBA U 1
rpaduku
28 |TpuroHoMeTpuyeckre QyHKIUH, UX CBOMCTBA U 1
rpaduku
29 |([IlpuMepsl TPUTOHOMETPHUYECKUX HEPABEHCTB 1
30 |[IlpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1
31 |[IlpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 |lIlpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1
33 |KoHTposabHas paboTa no Teme "Jlorapudpmudeckas 1 1
¢yHknud. JlorapudpmMuyeckue ypaBHEHUS U
HepaBeHcTBa.TpuroHoMmeTpuyeckue GYHKIUU U UX
rpa¢uku. TpUroHoMmeTpruieckre HepaBeHCTBA"
34 |HenpepbiBHbIe QYHKLUHU 1
35 |[MeTo MHTepBaJOB /Jisl pellleHUsI HepaBEHCTB 1
36 |MeTtoa UHTEpPBAJIOB AJid pellleHrsI HepaBeHCTB 1
37 |llpousBogHast pyHKLUHU 1
38 |IlpousBoaHas GyHKLUHU 1
39 |TeomeTpuyeckuil U pU3NUYECKUNA CMBIC/ IPOU3BOLHOMN 1
40 |FeoMeTpuuecKuid U GU3UYECKHUUN CMbICJ IPOU3BOJHOMN 1
41 |([IpousBOJHbIE 37IeMEHTAPHBIX PYHKIUU 1
42 |IlpousBojHbIE 371eMEHTAPHBIX QYHKIIUH 1
43 |llpovsBoAHas CyYMMbI, IPOU3BeeHUs, YACTHOTO 1
byHKIUH
44 |Ilpov3BoAHas CYMMbI, IPOU3BeeHUs, YACTHOTO 1
byHKIUM
45 |IlpousBoHAsA CYMMbI, IPOU3BEAEHHS, YACTHOIO 1
byHKIUM
46 |IlpuMeHeHUe MPOU3BOJHOM K UCCAeA0BaHUI0 QyHKIMM| 1

Ha MOHOTOHHOCTb K 3KCTPEMYMBbI



https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9

Ne Tema ypoka KosinuecTBO 4acoB
n/m Bcero| KonTposbHble | [IpakTudecku
paboThI paboThl

47 |llpuMeHeHMEe NPOU3BOAHOM K UCC/IeJOBAaHUIO QYHKIUM| 1
Ha MOHOTOHHOCTb U 3KCTPEMYMbI

48 |lIlpuMeHeHMEe MPOU3BOAHOM K UCC/IeJOBAaHUI0 QYHKIUM| 1
Ha MOHOTOHHOCTb U 3KCTPEMYMbI

49 |[I[puMeHeHMe NPOU3BOJHOM K UCCIe[0BaHUIO QyHKIMK| 1
Ha MOHOTOHHOCTb U 3KCTPEMYMbI

50 |HaxoxJeHue HaubOJIbILIETO U HAaMMeEHbIlIero 3HayeHus | 1
byHKIIMU Ha OTpe3Ke

51 |[HaxoxxaeHue HauGOJIbLIEr0 U HAUMEHbIIEro 3Ha4eHUs 1
byHKIIMU Ha OTpe3Ke

52 |HaxoxJeHue HaubOJIbLIErO U HAMMeHbIllero 3HayeHus | 1
byHKIIMU Ha OTpe3Ke

53 |HaxoxJaeHue HauboOJIblLIETrO M HAaMMeHbIlero 3HayeHus | 1
byHKIIMU Ha OTpe3Ke

54 |HaxoxJaeHue HauOOJIbLIETO U HAMMeHbIlero 3HayeHus | 1
bYHKIUM Ha OTpe3Ke

55 |HaxoxzaeHue HauboJiblero ¥ HAaMMeHblIlero 3HayeHus | 1
bYHKIUM Ha OTpe3Ke

56 |[IlpuMeHeHMEe NPOU3BOAHOM [IJIs1 HAXO0XK/EHUS 1
HaWJIy4llero pelleHus B NIPpUKIAJHbIX 3a4a4ax, A5
omnpeesieHUs1 CKOPOCTH MpoLecca, 3a/laHHOT0
dbopmysioit uau rpapukoMm

57 |KoHTposabHas paboTa no Teme "[IponsBogHasl. 1 1
[IpuMeHeHHe TPOU3BOAHOK"

58 |IlepBoo6pa3Has. Tabsuia mepBoo6Pa3HBIX 1

59 |IlepBoo6pa3Has. Tab/iMia nepBoo06pa3HbIX 1

60 |HWHTerpaJs, reoMmeTprUuecKUN U PU3UUYECKUN CMBICI 1
UHTerpasna

61 |WHTerpaJs, reoMeTprUyecKUil U PU3UUECKUN CMBICI 1
MHTerpana

62 [HHTerpaJi, reoMeTpUYECKHUUN U PU3UUYECKUNA CMBICI 1
UHTerpasna

63 |[BbruncieHue uHTerpaJsa no popmysie 1
HbroToHa—JlelibHuIa

64 |BbruncieHue uHTerpaJsa no ¢popmysie 1
HbroToHa—JlelibHuIa

65 |BbluucieHue uHTerpasa no ¢popmyJie 1
HbroToHa—JlelibHUIa

66 |BbluncieHue UHTerpasa no ¢popmyJie 1

HbroToHa—JlenibHuIa



https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a

Ne Tema ypoka KosinuecTBO 4acoB
n/m Bcero| KonTposbHble | [IpakTudecku
paboThI paboThl

67 |CucTeMbl JTUHEWHbIX YpaBHEHUH 1

68 |CucTeMbl JTUHEWHbIX YpaBHEHUH 1

69 |PemeHure npUKJIaJHbIX 33/1a4 C TOMOUIbIO CUCTEMBI 1
JIMHEMHBIX yPaBHEHUU

70 |PewmeHue npuK/JaJHbIX 3a/ja4 C IOMOIIbI CUCTEMBI 1
JIMHENHBIX ypaBHEHU U

71 |CucTeMbl U COBOKYITHOCTH LieJIbIX, PaljMOHAJIbHBIX, 1
MppaLUOHAJIbHBIX, IOKa3aTeJbHbIX, IOTapUPMUUECKUX
ypaBHEHUU U HEPABEHCTB

72 |CrcTeMbl U COBOKYIIHOCTH LieJIbIX, pallMOHA/IbHBIX, 1
MppalMOHaIbHbIX, TOKAa3aTebHbIX, JOrapuPMUUECKUX
ypaBHEHUU U HEPABEHCTB

73 |CucTeMbl U COBOKYITHOCTH LieJIbIX, PaljMOHAJIBHBIX, 1
MppaLUOHAJIbHBIX, IOKa3aTeJbHbIX, IOTapUPMUUECKUX
ypaBHEHUU U HEPABEHCTB

74 |CrcTeMbl U COBOKYIIHOCTH LieJIbIX, pallMOHA/IbHBIX, 1
MppalMOHabHbIX, TOKAa3aTebHbIX, TOrapuPMUUECKUX
ypaBHEHUU U HEPABEHCTB

75 |HUcnonb3oBaHue rpapukoB GyHKLUH A5 peleHns 1
ypaBHEHUU U CUCTEM

76 |Hcnosb3oBaHue rpadpuKoB GQYHKIMU 151 pelieHus 1
ypaBHEHUU U CUCTEM

77 |llpuMeHeHHe ypaBHEHHUU, CUCTEM U HEPABEHCTB K 1
pelleHnI0 MaTeMaTUYeCKUX 3a/ja4d U 3a/1a4 U3
pas3J/IM4YHbIX 06/1aCTEN HAYKU U peasibHOM }KU3HU

78 |KonTposibHas paboTta o Teme "UHTerpas u ero 1 1
npuMeHeHUs. CUCTEMbI ypaBHEHUU"

79 |HaTypaJsibHble U 1jeJible YucJia B 3aZja4ax U3 peajbHOMN 1
YKU3HU

80 |HaTtypasbHble U LleJible 4MCJIa B 3a/ja4ax U3 peaJibHOU 1
KU3HU

81 |HaTtypasbHble ¥ Ljesible 4McCia B 3a/ja4ax U3 peaJlbHOU 1
KU3HU

82 |[lpu3HaKu AEeJMMOCTH LIEJIbIX YHCEJT 1

83 |[Ipu3HaKU AEJMMOCTH LIEJIbIX YHCEJT 1

84 |l[Ilpu3HaKU AeJMMOCTH LieJIbIX YHCeJl 1

85 [[loBTOpeHuUE, 060011IeHHE, CUCTEMATHU3alMs 3HAHUH. 1

YpaBHeHud



https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c

Ne Tema ypoka KosinuecTBO 4acoB
n/m Bcero| KonTposbHble | [IpakTudecku
paboThI paboThl
86 |IloBTOpeHME, 06061IeHHUE, CUCTEMATU3AIMSA 3HAHUH. 1
YpaBHeHUusa
87 |IloBTOpeHUE, 06061IeHUE, CUCTEMATHU3AIMSA 3HAHUH. 1
YpaBHeHUusa
88 [[loBTOpeHuUe, 060611eHUE, CUCTEMATHU3alMs 3HAHUH. 1
YpaBHeHUusa
89 [lloBTOpeHuUE, 06061IEHUE, CUCTEMATU3allMs 3HAHUH. 1
YpaBHeHUs
90 ([loBTOpEHUE, 06061IEHUE, CUCTEMATHU3AlMS 3HAHUM. 1
YpaBHeHUs
91 [(lloBTOpeHUE, 060061EHUE, CUCTEMATU3ALMS 3HAHUM. 1
HepaBeHcTBa
92 |IloBTOpeHUE, 060611€eHHUE, CUCTEMATHU3AIMSA 3HAHUH. 1
HepaBeHcTBa
93 |IloBTOpeHME, 060611€eHHUE, CUCTEMATHU3AIMSA 3HAHUH. 1
HepaBeHncTBa
94 |IloBTOpeHME, 06061eHHUE, CUCTEMATU3AIMS 3HAHUH. 1
HepaBeHncTBa
95 [lloBTOpeHUE, 060611EHUE, CUCTEMATHU3alMs 3HAHUH. 1
CrcTeMbl ypaBHeHUH
96 |(lloBTOpeHUE, 06061EHUE, CUCTEMATHU3allMs 3HAHUH. 1
CrucTeMbl ypaBHEHUU
97 |lloBTOpeEHUE, 06061eHUE, CUCTEMATU3AIIMS 3HAHUH. 1
dyHKIMU
98 |[[loBTOpeHuUE, 06061EHUE, CUCTEMATHU3allMs 3HAHUH. 1
dyHKIMU
99 |HUToroBasi KOHTpOJIbHAs paboTa 1 1
100 [UToroBast KoHTpoJIbHasA paboTa 1 1
101|060611eHMe, cUCTEMaTU3alMs 3HAHUH 3a KypC 1
aJire6pbl U Ha4YaJl MaTeMaTU4YecKoro aHaansa 10-11
KJIaCCOB
102 |O60611eHMEe, cUCTEMaTHU3aL U 3HAHUH 3a KypC 1
a/irebpbl 1 HaYal MaTeMaTH4yeckoro aHasnusa 10-11
KJIacCOB
OBLIEE KOJIMYECTBO YACOB I10 I[IPOTPAMME 102 6 0

MMPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHHMSI OCHOBHOM
OBPA30OBATEJILHOM ITPOT'PAMMBI

10 KJIACC


https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/513c9889
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https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/cead345e

Kon

ITpoBepsieMble peaMeTHbIE Pe3yaIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOMI

L MPOrpaMMBbl CpeIHEro oo1ero oopa3oBaHus
pe3yjabTara
1 Uwca ¥ BEIYUCTICHUS
11 OmnepupoBaTh HOHATUAMIE: PAITHOHATIBHOE U AEHCTBUTEIFHOE YHCIIO0, OOBIKHOBEHHAS M IECSITUIHA
' JpO0b, IPOLIEHTHI
1.2 BEIONHATE aprudMeTHIECKHe ONEPaIy C PAIMOHATEHBIME U ICHCTBUTEIBHBIMU YUCIAMU
13 BrimonuaTs npuOImKEHHBIE BRIYUCICHHS, UCIIONB3YS MPAaBIWIa OKPYTJICHHUS, OeaTh IPUKUIKY 1
' OIICHKY pe3yJIbTaTa BEIYUCICHUIN
OnepupoBaTh TOHATUSAME: CTEICHb C IENBIM IIOKa3aTeleM, CTaHgapTHas (opMa 3amwc]
14 JCHCTBUTEILHOTO YHUCJIA, KOPEHb HATYpallbHOW CTETCHHW; HWCIOJIbh30BaTh MOIXOASIIYI0 (Hopm
3aITCH AeHCTBUTENBHBIX YHCEN LIS PEMICHISI MPAKTHUECKIX 3a/1a49 M MPEACTABICHISI JAHHBIX
15 OmnepupoBaTh HOHATHAMH: CHHYC, KOCHHYC M TAHT€HC TIPOM3BOJIHOTO YIJIa; HCIOJIB30BaTh 3AITHC
MIPOM3BOJIBLHOTO YTIIa Yepe3 0OpaTHBIE TPUTOHOMETPHUECKHE (QYHKITHH
2 YpaBHEHUS U HEPABCHCTBA
21 OmnepupoBaTh TOHATHAMH: TOXK/IECTBO, YpaBHEHHE, HEPaBEHCTBO, 1IeJ0e, pPalHOHAIBHOE
HppalOHAIFHOE YpaBHEHHE, HEPABEHCTBO, TPHTOHOMETPHUYECKOE YPaBHEHHUE
29 BeImonHsaTh peodpa3oBaHus TPUTOHOMETPHUUECKUX BBIPAKCHHUN U PelIaTh TPUTOHOMETPHUCCKH!
' YpaBHEHHUSI
23 BrimonsaTe mpeoOpa3oBaHus LENbIX, PAINOHANBHBIX U HPPAIlMOHATBHBIX BEIPAKEHUN M perIart!
' OCHOBHBIE THITHI IIETIBIX, PAIIMOHANBHBIX U HPPAIIMOHATIGHBIX YPAaBHEHUH U HEPABEHCTB
24 [lpuMmeHATH ypaBHEHHS W HEPaBEHCTBA JUIA pEIICHHs MaTeMaTH4ecKHX 3afad W 3a1ad |
' pa3IMYHBIX 00JIaCTel HAYKH U PEATbHOM KU3HU
MonenupoBaTh pealbHBIE CUTYAIlMH Ha S3bIKE adreOphl, COCTABIATH BBIPAXKCHUS, YpaBHEHHUS, HE
2.5 PaBEHCTBA 110 YCIOBHIO 3aJa4M, UCCIIEI0BATH IIOCTPOSCHHbBIE MOJICIIN C HCIIOIb30BAaHUEM alIapaT
aJreopsl
3 OyHKINU ¥ rpadUuKH
31 OnepupoBaTh MOHATHAMHU: (YHKIHSA, CIOCOOBI 3amaHus (yHKIUH, 00JacTb OMpeneneHus |
MHOKECTBO 3HAYCHUU (QYHKINH, rpaduk GYHKIUK, B3aHMHO 00paTHbBIC (QYHKITHH
32 OmnepupoBaTh HOHATUAMIE: YETHOCTh M HEYETHOCTD (DYHKIIMH, HYJTH (DYHKIHH, TPOMEKYTKH 3HAKO
' MOCTOSHCTBA
3.3 Hcnonp3oBaTh rpadyky GYHKIHN IS pEIICHUs] YPaBHEHUH
34 Crtpouts 1 4nTaTh rpauK IUHEHHON HYHKINH, KBAAPATUUYHON (PYHKIUHU, CTETIEHHON (QYHKITUH
' LIEJBIM TTOKA3aTETEM
HUcnonp3oBatek rpadhmku QyHKIWH U1 HCCICIOBAHUS MPOIECCOB U 3aBHCHUMOCTEH MPU pEIICHH]
35 3aja4d U3 JPYrUX YYIeOHBIX MPEIMETOB U PEalIbHOM KH3HH, BBIpAXKaTh (HOPMYyJIaMH 3aBHCHMOCTI
MEKY BETUUHHAMHU
4 Havaya MaTeMaTH4ecKoro aHaimsa
4.1 OmneprpoBaTh MOHITHSIMHU: IIOCIIEIOBATEILHOCTD, apH(METHIECKas! ¥ T€OMETPHIECKAs] IPOTPECCH]
42 OmnepupoBaTh TMOHATHAMH: OECKOHEYHO YOBIBAaIOIas TI'eOMETPHYECKash MPOIPECcCHs, CYMM:
' OeCKOHEYHO yOBIBAIOMIEH reOMETPHIECKON ITPOTPeCcCHH
4.3 3a/aBaTh MOCIIEJ0BATENILHOCTH Pa3IUYHBIMUA CIIOCO0aMU
44 Hcnonp30Bathk CBOMCTBA IOCIEIOBATENFHOCTEH W MPOTPECCHH IS PEIICHUS pealbHBIX 3aja’

MPHUKIIAJHOI'O XapaKTepa




Kon

IIpoBepsieMble NMpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM

NPOBEPIEMOTO NPOrpamMMbl CpeHero o01ero 06pa3oBaHus
pe3yabTara
5 MHOKecTBa U JTOTHKA
5.1 OmnepupoBaTh NOHATHIMU: MHOXECTBO, ONIEPAIMU HaJ MHOXKECTBAMU
50 Hcnonp3oBaTh TEOPETHKO-MHOXKECTBEHHBIM ammapaT Ui ONUCAHUS PEANbHBIX IPOLECCOB I
' SIBIICHUH, IIPU PELICHNUH 3aJa4 U3 IPYIUX y4eOHBIX IPEAMETOB
5.3 OmnepupoBaTh NOHATHIMU: ONpeieNICHNIE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTBO
11 KJIACC
Kon . .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOECHNSI OCHOBHOI 00pa3oBaTeIbHOM
TPOBEPHEMOTO NMpPOrpaMMbl CpeiHero 001ero ooOpa3zoBaHus
pe3yJbTara
1 Yucrna ¥ BEIYHCICHIISI
11 OneprpoBaTh MOHATHAMU: HATYPAJIBHOE, LIEJIO€ YHCIIO; UCIIOJIB30BATh MIPU3HAKU IEITUMOCTH IIEIIbL
qHCeJl, Pa3JIOKCHHUE YUCIIa Ha IPOCThIE MHOXKUTEIH JJIsl pEIICHUS 33124
1.2 OneprpoBaTh NOHATHEM: CTENEHD C PAMOHAIbHBIM OKa3aTeNEM
1.3 OneprpoBaTh NOHATHSIMU: JIOTAPH(M YHCIIa, JECATHUHBIC U HATYpaJIbHbIE JOTapU(pMbI
2 YpaBHEHUS ¥ HEPABEHCTBA
IIpuMeHsTH CBOMCTBAa CTENEHM Ui HpeoOpa3oBaHUs BBIPAKEHUM, ONEpPUPOBATH IOHSATHUAMM
2.1 MI0Ka3aTeNIbHOE YPaBHEHNE U HEPABEHCTBO; PelIaTh OCHOBHBIC TUIIBI IOKA3aTEIBHBIX YPABHEHUH 1
HEPaBEHCTB
BrmmonHATe nipeoOpa3oBaHus BBIPAKCHUH, CONEPIKAINX JIOTapu(MBL; ONEpHPOBATH MOHATHUSIMH
2.2 jgorapuMuueckoe ypaBHEHME M HEPAaBCHCTBO; pEIIaTh OCHOBHBIC THIBI JOTApU(MHUECKIL
YpaBHEHUI U HEPABEHCTB
2.3 HaxonuTs penieHust IpoCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB
24 OneprpoBaTh NOHATHAMH: CHCTEMA JIMHEHHBIX YpaBHEHUH U €€ pEIICHHUE; HCIIONb30BATh CUCTEM!
' JMHEHHBIX YPaBHEHMH JUIsl PELICHUs] IPAKTUUECKUX 33124
55 HaxoguTe pemieHuss NOpoOCTEHIINX CHCTEM M COBOKYIMHOCTEH pAIlMOHANBHBIX YPABHEHUH |
' HEPABEHCTB
MogennpoBaTh peajbHbIE CUTYAIlNH Ha S3bIKE anreOpbl, COCTABIATH BRIPayKeHUS, ypaBHEHHS, Hepa
2.6 BEHCTBA M CUCTEMBI 110 YCIOBHIO 33a4M, UCCIEA0BaTh MOCTPOCHHBIE MOJENIU C UCIOJIb30BAHUEN
anmapara ajareopbl
3 DyHKIMY U rpaduKu
OrmeprpoBaTh MOHATHAMH: epHOANYecKas GyHKIMS, TPOMEXYTKH MOHOTOHHOCTH (PYHKIIMH, TOYKI
3.1 IKCTpeMyMa (YHKIMH, HauOombIlee W HAaWMEHbIIee 3HAYCHUS (YHKIMH Ha IPOMEKYTKE
WCIIONIH30BATh UX VISl HCCIICAOBAHMUS (DYHKIMH, 3aJaHHON rpaKoM
OmeprpoBaTh MOHATHAMH: TpaUKH TMOKa3aTeNbHOM, JOrapu()MUUECKOH W TPUTOHOMETPUYECKI
3.2 (byHKIWH; U300paXkaTh X HA KOOPAMHATHOW TUIOCKOCTH U MCTIOB30BATh ISl PEIICHHS YPaBHEHUH 1
HEPaBEHCTB
33 W300pakaTe Ha KOOPAMHATHOH TNIOCKOCTH TPpaMKK JINHEHHBIX YPaBHEHUH 1 UCIIONB30BaTh UX T
' pELIECHNUS] CUCTEMBI JIMHENHBIX YpaBHEHHH




Kon

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThl 0CBOCHNSI OCHOBHOI 00pa3oBaTe/IbLHOM

NpoBepsieMoro
NMPOrpaMMbl cpeHero o0uero 00pa3oBaHus
pe3yJbTara

3.4 Hcnonb3oBath rpaduku (YHKIUH IS MCCIEAOBAHUS MPOLECCOB M 3aBUCUMOCTEH U3 APYIHW:
' y4eOHBIX TUCIUILINH
4 Hauana MaTreMaTH4eCcKOro aHajlIn3a

a1 OHepI/IpOBaTB IMOHATUAMU: HCEHIPEPbIBHAA q)yHKIII/ISI, Mpou3BOaHAA (1)yHKIII/II/I; HCIIOJIb30BAaT]

FeOMeTpI/ILIeCKI/Iﬁ u (1)H3HLIGCKHI>'I CMBbICJI HpOHSBOZ[HOﬁ JUIS1 pCIICHN 3a1a4

49 Haxomute TpOW3BOJMHBIC O3JEMEHTAapHBIX (YHKIWH, BBIYHCIATH IPOU3BOJHBIC  CYMME
' IPOU3BEJCHHUS, YACTHOTO (pyHKIUI

43 Hcnonws3oBaTh MPOU3BOAHYIO IJI UCCIICAOBAHUA (PYHKHI/II/I Ha MOHOTOHHOCTb U 9KCTPEMYMBI, IIPU
' MEHSTh PE3yJIbTATHI HCCIICIOBAHUS K IOCTPOCHHIO I'pa)uKOB

4.4 Hcnonws3oBaTh IMPOM3BOAHYIO JJI HAXOXKACHUSA HAWJTYUIICTO PCHICHUA B IIPUKJIAAHBIX, B TOM YHCJI!
. COIIMAJIBHO-3KOHOMHWYECCKUX, 3a4adax

45 OneprpoBaTh MOHATHAMH: ITIEPBOOOpa3Has K HHTETPpall; HOHUMATh T€OMETPHICCKUHA U (QU3HICCKHI
' CMBICJI MHTErpasa

46 HaXOI[I/ITL nepBoo6pa3HLIe 3JIEMEHTAPHBIX (I)YHKL[I/Iﬁ, BBIYUCIIATH UHTErpajl 1o cpopMlee Hrrotona -
' JleiiGuuma

47 Pemats MPUKIIAAHBIC 3a1a41, B TOM YUCJIC COUAJIbHO-OKOHOMHUYECKOTO 1 (I)I/ISI/I‘{CCKOFO XapakTepa
' Cp€ACTBAMU MATEMATUYCCKOI'O aHAJIn3a

INPOBEPAEMBIE 3JIEMEHTBI COJAEPKAHUS

10 KJIACC
Kon IIpoBepsieMblii 31€MEHT COepPKAHUS
1 Uucna v BBIYMCIIEHUS
Panmonanpupie yncna. OOBIKHOBEHHBIE M ACCATUYHBIE APOOM, MPOLEHTHI, OECKOHEUHBIE MEPUOTUUECKHUE
11 IpoOu. ApupMeTHIECKIE ONEpaIliy ¢ PAUOHAIEHBIME YHCIaMH, IPeoOpa30BaHUs YHCIOBBIX BBEIPAKECHH.
' [Ipumenenne apoOel M MPOLEHTOB [UIS PEIICHHUS NPUKIATHBIX 3a1ad W3 Pa3UYHBIX OTpAcied 3HaHUHA U
peaabHON KU3HU
JeficTButensHble 4nciia. PanmoHandbHBIE W WppalMOHANbHBIE 4YMCiIa. ApH(MeTHYecKHe OIepalyn C
1.2 |pmeficTBuTeNnbHBIMH YHCIaMU. [IpHONMKEHHBIC BBIYMCICHHS, NPaBUIA OKPYTJICHUS, NMPHUKHUIKA U OICHKA
pe3ynbTaTa BHIYUCICHUHN
Crenenp ¢ nenbM TnokazareneMm. CraHgapTHas (opma 3alucu JCHCTBUTENLHOTO 4ucia. Vcmonb3oBaHue
1.3 |moaxoasmeit GOpPMBI 3amMCH NEHCTBUTENBHBIX YHCEN IS PEIICHHs MPAKTHYECKUX 3a]ad U MPeACTaBICHHs
JTAHHBIX
14 Apudpmerndeckuii KopeHb HaTypadbHOH cTemeHH. J[eficTBUS ¢ apupMeTHYECKMMH KOPHSIMH HaTypajbHOIA
' CTENEHu
1.5 |Cunyc, KOCHHYC 1 TAHT'€HC YHCIOBOI0 aPIYMEHTA. APKCHHYC, apKKOCHHYC, ApKTAHT'€HC YHCJIOBOTO apT'yYMEHTA
2 YpaBHEHUs U HEPABEHCTBA
2.1 |ToxnecTBa M TOXeCTBEHHbIE TPe0Opa3OBaHUs




Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

2.2 |IIpeobpa3zoBaHue TPUTOHOMETPUIECKUX BhIpaKeHUH. OCHOBHBIE TPUTOHOMETPUIECKUE HOPMYIIBI
2.3 | VYpaBuenwue, xopenn ypaBHeHus. HepaBeHCTBO, peneHre HepaBeHCTBA. MeTo1 HHTEpBaIOB
2.4  |Pemenue nenpix u 1poOHO-pallMOHAIBHBIX YPAaBHCHHI U HEPABCHCTB
2.5 |Pemenue upparyioHaIbHBIX YPAaBHCHUI W HEPABEHCTB
2.6 |Pemenne TpuroHOMETpHUECKUX ypaBHEHHHA
97 [Ipumenenue YpaBHCHUI " HEPABEHCTB K peLIeHHIo MaTeMaTHYEeCKIX 3ajau
' W 3aJ1a4 U3 Pa3INIHBIX 00JaCTel HAYKH U PealTbHOM KU3HU
3 OyHKINU U rpaduKh
3.1 |[Dynkiwms, cnocoos! 3amanus Gynkimu. I'padux Gyskiwm. BzaumHo obpatHble GyHKINH
3.2 OO6nacTh onpeeNieHrsI © MHOXKECTBO 3HaYeHUH ¢yHknmu. Hymu dyrkmum. [IpoMexxyTKH 3HAaKOTIOCTOSTHCTBA.
' YéErHble 1 HeUETHBIC (PYHKITUH
33 Crenennast GyHKIHS C HATYypaJbHBIM M IeJbIM NoKa3areneM. E€ cBolicTBa u rpaduk. CBoiicTBa u rpadux
' KOpHs1 N-0if cTeneHn
3.4 |Tpuronomerpuyeckasi OKpY>KHOCTb, ONIPEAEIECHHE TPUTOHOMETPHUYECKUX (PYHKIMH YHCIOBOTO apryMeHTa
4 Hauana MaTeMaTHuecKoro aHajinsa
4.1 [IlocmemoBaTenpHOCTH, CITIOCOOBI 3aJaHMSI OCIEAOBATENbHOCTEH. MOHOTOHHEIE TIOCIIEIOBATENEHOCTH
Apucgmerndeckas ¥ reoMeTpUUecKasi Iporpeccuu. beckoHeuHo yOBIBaroIias reoMeTpU4ecKasi IporpeccHsl.
42 |Cymma OeCKOHEYHO YOBIBAIOIICH TeOMETpHYECKOM mporpeccun. DopMyna CIOXKHBIX TPOIECHTOB.
Vcnonp3oBanne Mporpeccuu AJisl peIeHns pealbHbBIX 33/1a4 IPUKIATHOTO XapaKTepa
5 MHOXeCTBA U JIOTHKA
MHoxecTBO, omepannu Hax MHoectBamu. Jluarpammer Oiinepa — Benna. IlpuMeHeHme TeopeTHKO-
5.1 |MHOXECTBEHHOTO alliapara JJs OMHCAaHUs peaJbHBIX MPOLECCOB U SBICHUN, TIPU PEIICHIH 33a1ad U3 APYTUX
y4eOHBIX IPEAMETOB
5.2 OmnpejienieHre, TeopeMa, CIeICTBUE, T0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUSA
1 Urca 1 BEIYUCTICHAS
1.1 Hartypanbubie 1 nensle uncna. [Ipu3Haku 1EIMMOCTH HENbIX YUCEN
1.2 CrereHs ¢ palrioHaIbHBIM ToKa3zaTeraeM. CBOHCTBA CTEICHU
1.3 Jlorapugwm uncna. JlecsTHIHbIC U HATYPAJIbHBIC JIOTapH (MBI
2 YpaBHEHUs U HEPABEHCTBA
2.1 [IpeobpazoBaHue BEIpaKEHHM, CONEPKANIUX JTOTapH(OMBI
2.2 ITpeoOpazoBaHne BEIpaKEHUH, COIEPIKAIINX CTETICHH C PAIIMOHAIBHBIM ITOKA3aTENeM
2.3 [TpuMepsl TPUTOHOMETPUIECKIX HEPABEHCTB
2.4 ITokazaTenbHble ypaBHEHUS U HEPAaBEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHs 1 HEPAaBEHCTBA
26 Cucrtembl JNHHEHHBIX ypaBHeHHH. PerneHue NpUKIamHBIX 3aad C I[MOMOIIBIO CHCTEMBI JHHEHHBIX
' ypaBHEHHM
2.7 CHCTEeMBI ¥ COBOKYITHOCTH PAIlIOHANBHBIX YPAaBHCHUH 1 HEPABEHCTB




Kon

IIpoBepsieMblii 3JIEMEHT COIePKAHUS

HpI/IMeHeHI/Ie ypaBHeHI/Ifl, CUCTEM H HCPABCHCTB K PCHICHUIO MATEMATUYCCKHUX 3adad MW 3adaqd U3

28 pa3IMYHbIX o0JIacTel HAyKH W PeasbHOW JKHU3HU
3 OyHKINYU U TpadUKh

31 ®ynkius. [epuoguueckue pynkmu. [IpomMexxyTku MOHOTOHHOCTH (DYHKIMH. MaKCUMyMBI 1 MUHHMYMBI
' ¢yukunyu. Hanbonplee v HanMeHblIee 3HaUeHNe (YHKIIMU Ha ITPOMEKYTKE

3.2 TpuroHomerpuueckue QyHKITUHN, UX CBOMCTBA U rpaduKu

3.3 IToka3zarensHas u torapudmudeckas QyHKIMN, UX CBOWCTBA U TpadyKH

3.4 Hcnonp3oBanue rpadukoB GyHKIMI UTsl pellieHus] YpaBHEHUH U JIMHEHHBIX CHCTEM

35 Hcnonp3oBanue rpadgukoB QyHKIMN IS HCCIIeJOBaHUS IPOLIECCOB M 3aBUCUMOCTEH, KOTOPbIe BOSHUKAIOT
' TIPY PELICHHUH 3a]1a4 U3 IPYTHX y4eOHBIX MPEJAMETOB M PEasIbHOW JKU3HU
4 Hauana MaTeMaTH4YeCKOTo aHaIn3a

4.1 HenpepbiBHble yHKIMH. MeTOR MHTEPBAJIOB JUIsl pellIeHHs HEPABESHCTB

4.2 [IponsBoanas ¢pyHKIMU. ['eoMeTpryecKuii M GU3HIECKUN CMBICI TPOU3BOTHOM

43 [TpousBoaHbIe deMeHTapHBIX QyHKIHA. DOPMYJIIbI HAXOXKICHHUS TPOU3BOIHON CyMMBI, IPOU3BEICHUS 1
' 4acTHOTO HYHKIHMI

4a [MpuMmeHeHne MPOU3BOIHOM K UCCICAOBAHUIO (DYHKLIUI HA MOHOTOHHOCTH M 3KCTpeMyMbl. HaxokneHne
' HAMOOJIBINET0 ¥ HAWMEHbBIIET0 3HAUYCHHs PYHKIMH Ha OTPE3Ke

45 [MpumeHeHNe NPOM3BOMHOM JUIS HAXOXKICHUS HAWIY4IIero pelIeHHWs B MNPHUKIAAHBIX 3a1adax, Uit
' OIPEJICNICHUs] CKOPOCTH IpoLiecca, 3a1aHHOr0 hopMyIoi mwin rpagukom

4.6 [TepBooOpasnas. Tabmwia nepBooOpasHBIX

47 Wnrerpai, ero reoMeTpryecKuii U GU3HMUecKuii cMbIci. Berumcienue uaTerpaia no gpopmyne Herorona —

JleiiOauna

IMPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHO# OBPA30BATEJILHOM ITPOT'PAMMBI CPEJHEI'O OBIIIETO OGPA3OBAHUSA

Kon

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHHUSA

npoBepsieMoro OCHOBHOJ 00pa3oBaTe/IbHON MPOrpaMMBbI CpeHero oo1ero
TpeOoBaHUS o0pa3oBaHus

Brnagenme MeTomamMy IOKa3aTeNbCTB, AITOPUTMAMM pELIEHHWS 3aj1ad; yMEHHE
(¢opMynTupOBaTE M OIECPHPOBATH IMOHATHSAMHU: OIpEICICHHE, aKCHOMa, Teopema,
CJICICTBHE, CBOWCTBO, NPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIBHBIE (POPMYIHPOBKH;
MIPUMEHSTH UX; YMEHHE (OPMYyIHPOBATE 0OpaTHOE M IIPOTHBOIIONOKHOE YTBEPXKICHHUE,
HOPUBOJIUTh HPUMEPBl U KOHTPIPHUMEPBI, HCIOIb30BaTh METOJA MAaTeMaTH4eCKOH
WHAYKOWW, TPOBOAUTL JOKA3aTCIbHBIC PACCYKIACHUS IPU PCUHICHUM 3ada4, OLICHUBATh
JIOTUYECKYI0 TPAaBHJIBHOCTh PACCYXACHHUH; YyMEHHE ONEPUPOBATh TOHATHUSIMU:
MHOXECTBO, MOJMHOXKECTBO, ONEPalM HaJ MHOXECTBAMM; YMEHUE MHCIONb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN ammapar AJisl ONUCAHUS PEANbHBIX IPOLECCOB U SIBICHUI
W IIpU pEIICHWH 3ajad, B TOM 4YHCIEe U3 APYIHX y4eOHBIX IPEIMETOB; yMEHHE
OTIEpUpPOBATh MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, MK, Tpad Ha IUIOCKOCTH;
YMEHHE 3a]]aBaTh U ONMCHIBATH TPadbl Pa3IMIHBIMU CITIOCOOAMH; CIIOIB30BaTh TPadbl
IpY PEIIEHUH 33134

VYMeHHe omnepupoBaTh MOHITHSIMHU: HaTypalbHOE YHUCIO, LEJIO€ YHCIO, CTEHEHb C

HCJIbIM IMOKA3aTCJICM, KOPCHb HaTypaJ'IbHOﬁ CTCIICHNU, CTCICHb C palrOHAJIbHBIM




Kon IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero
TpeOoOBaHMS o0pa3oBaHus

MOKa3aTesieM, CTENEeHb C ICHCTBUTENBHBIM IIOKA3aTeNieM, JIOTApH(M dHcia, CHHYC,
KOCHHYC U TaHT'€HC TIPOU3BOJIBHOTO YUCIIA, OCTATOK MO MOJYIIIO, PALIMOHATIBHOE YHCIIO,
HpPPAIMOHANBEHOE YHUCIO, MHOXKECTBA HATYPaJbHBIX, IENBIX, pPaIlHOHATbHEIX,
NEHCTBUTENBHBIX YHCET, YMEHHE HCIONB30BaTh MPHU3HAKH JEIUMOCTH, HAMMEHBITHN
o0mmii nenmuTens U HauMEHbIIee o0Iee KpaTHOe, alropuT™M EBKinma mpu pereHun
3a7a4; 3HAKOMCTBO C Pa3IMYHBIMH TO3UIMOHHBIMUA CHCTEMAaMH CUHCIICHHS, YMEHHE
BBINONTHATE BBIYUCICHUE 3HAYCHHUH W MPeoOpa30BaHUs BBIPAKCHUN CO CTCNEHSIMH U
nmorapudMamMu, TpeoOpa3oBaHus APOOHO-PAIIMOHAIBHBIX  BBIPAKCHHH; YMEHHE
OIIEPUPOBATh IOHATHAMHU: ITIOCJIEAOBATEINBHOCTh, apH(MeTHYecKas MpPOrpeccHs,
reoMeTpuyecKasl mporpeccus, 6ECKOHEUHO YObIBarOI[asi FeOMeTpHUecKas Iporpeccus;
YMEHHE 33/1aBaTh IOCJIEOBATEIBHOCTH, B TOM YHCIE C MOMOINBIO PEKYPPEHTHBIX
(dopMyI; yMEHHE OIIepHPOBATh IOHATHSIMU: KOMIUIEKCHOE YHCIO, COTPSDKEHHBIC
KOMIUICKCHBIE YHCIIa, MOIYNb M apryMEHT KOMIUICKCHOTO 4HCia, (opMma 3aImcu
KOMIUIEKCHBIX YHcell (reoMeTpuuecKas, TPUTOHOMEeTpUuecKas U anredpanyeckas);
YMETh MPOHM3BOJNUTH apu(MeTHUeckue IeHCTBUS ¢ KOMIUIGKCHBIMH YHCIIAMH;
MPUBOIUTH IPUMEPHI HCIIOIb30BAHIS KOMIDICKCHBIX YHCEIT; OTIEPUPOBATH TOHATHSMIE:
Matpuna 2x2 u 3x3, onpenenuTeNb MaTPHUIII, TEOMETPUIECKUNA CMBICI OMPENEITUTENS

YMeHue onepupoBaTh MOHATUSIMU: PAlIMOHATIBHBIE, HPPALIMOHATIbHBIE, TOKa3aTeIbHbIC,
CTETICHHBIE, JIOTapH(PMUIECKIe, TPUTOHOMETPUIECKIE YPaBHECHIS U HEPaBEHCTBA, UX
CHUCTEMbI; yMEHHE OIEepUpOBaTh IOHATUAMHU:  TOXKIECTBO, TOXKAECTBEHHOE
npeoOpazoBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YypaBHEHHI W HEpPaBEHCTB,
3 PaBHOCUJIBHOCTh YPAaBHEHUH, HEpaBEHCTB M CHCTEM; YMEHHE pellaTh YypaBHEHUS,
HEPAaBEHCTBA M CHCTEMBI C IIOMOIIBIO pa3IMYHBIX NPUEMOB; pellaTh ypaBHEHHS,
HEPaBEHCTBA U CHCTEMBI C MApaMeTpoM; NMPUMEHATh YpaBHEHHUS, HEPABEHCTBA, UX
CUCTEMBI JIJIS pEIICHUS] MAaTeMAaTHYECKHX 3a]1a4 ¥ 3a]1a4 U3 Pa3JInYHBIX 00JIacTel HAYKU

U peaJIbHOM JKU3HU

YMeHHe onepupoBaTh IMOHATHAMH: (QYHKIUS, YETHOCTH (PYHKINH, MEPHOTUIHOCTH
(hyHKIIHH, OTPaHUYCHHOCTh (PYHKITUH, MOHOTOHHOCTh (DYHKITHH, SKCTPEMYM (YHKIIHH,
HauOoJblIee M HaMMEHbIICE 3HAUeHHs] (YHKIUM Ha MPOMEXYTKE, HEIpephIBHAS
(YHKIUS, aCUMITOTHI rpaduka (yHKIMH, IepBasi ¥ BTOpasi MPOU3BOAHAS (DYHKIIHH,
TFeOMETPUIECCKUN ¥ (PU3NIESCKHIA CMBICIT TPON3BOJIHOM, IIEpBOOOpa3Hasi, OnpeIeIEHHbINA
WHTETpa; yMEHHE HAXOJWTh ACHUMIITOTHI rpaduka (YHKIWH;, YMEHHE BBIYHCISTH
MIPOM3BOAHBIC CYMMBI, IPOU3BEICHHS, YACTHOTO M KOMIO3UINK (DYHKIUH, HAXOIUTh
4 ypaBHEHHE KacaTeIbHOM K rpaduKy (YHKIUH;, YMEHHE HAXOIUTh IPOH3BOJHBIC
JJIEMEHTapHBIX (YHKIWH; YMEHHE HCIIONb30BaTh MPOWU3BOIHYIO UIS HMCCIIEIOBAHMS
(GyHKIWH, HaxoAWTh HAWOONBIINE M HaWMEHBINWE 3HadeHWS (QyHKIWH; CTPOWTH
rpa¢yKy MHOTOWICHOB C HCIIOJIb30BAHHMEM amllapara MaTeMaTHYecKOro aHaIH3a;
MPUMEHATEH MPOU3BOIHYIO IS HAXOXKICHHUS HAWITYUIIEro PelieHrs B MPUKIaJHBIX, B
TOM YHCIIE COIHANBEHO-3KOHOMHYECKUX U (PU3MUECKNX 33/1a4axX; HAXOAUTh IUIOMAaN 1
00BEMBI (UTYp C TOMOINBIO HHTETpalia; MPUBOMUTH IMPUMEPHl MAaTEeMaTHYECKOTO
MOJICTUPOBAHUSI C TIOMOIIEIO AN depeHINaIEHBIX YPaBHEHHUN

YMeH#ue oneprpoBaTh NOHATHAME: TpapuK GYHKINH, 0OpaTHAS QYHKIUS, KOMITO3UIINSL
GbyHKuni, nuHelHas QYHKIUS, KBaapaTH4Has (YHKIWA, palyoHANbHas (QYHKIHUS,
CTEIEHHAas ¢byHKIH, TPUTOHOMETPUYECKHE ¢byHKINH, oOpaTHbIE

TPUTOHOMETpHUYECKHE (YHKIMHM, IIOKa3aTelbHas M Jiorapupmudeckas (yHKIUH,




Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero
o0pa3oBaHus

YMEHHE CTPOUTHh TpadUKH W3YUYEHHBIX (DYHKIUH, BBITIOTHATH MPEoOpa3oBaHU
rpadukoB (QYHKIUH, WCHOONB30BaTh TpadUKH JUIS HM3YYSHHS IPOIECCOB U
3aBHCHUMOCTEH, TIpM pEIICHHWH 3a7ad W3 JPYyruxX y4eOHBIX  MPEAMETOB
M 337a4 W3 pealbHON JKU3HM; BBIpaXKaTh (OpMylamMu 3aBHCHMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIb30BaTh CBONCTBA U rpaduky QYHKIMH TS PEIleHNs] ypaBHEHHH,
HEPaBCHCTB W 33Jad C IapamMeTpamMu;, H300pakaTh Ha KOOPAWHATHOW IUIOCKOCTH
MHOKECTBA PEIICHUI YpaBHEHUI, HEPABEHCTB U HX CUCTEM

YMeHue penate TeKCTOBBIC 33/1a4H PAa3HBIX THIIOB (B TOM YHCIIE HAa IPOLIEHTEI, IOJU U
4acTH, Ha IBWKeHHE, paboTy, CTOMMOCTh TOBapOB U YCIIYT, HAJIOTH, 3a/1a4H U3 00JIacTH
yIOpaBjieHUA JIMYHBIMH U CEMEMHbIMM (UHAHCAMHU); COCTABIATH  BBIPAKEHHUS,
YpaBHEHUS, HEPABEHCTBA U MX CUCTEMBI 110 YCIIOBHIO 33J1a4H, UCCIEA0BATh IOIYUEHHOE
pelieHre W OLEHHWBATh IIPABIOMONOOHOCTh PE3YNBTATOB;, YMEHHE MOICIHPOBATDH
pealibHble CUTYyallMl Ha f3bIKE MAaTEeMaTHUKH; COCTaBISTh BBIPAKEHUS, YpaBHEHUS,
HEPaBEHCTBA U MX CHUCTEMBI M0 YCJIOBHUIO 33Ja4H, UCCIEI0BaTh IOCTPOCHHBIE MOJIENN
C MCIOJIF30BAaHHUEM alapara anreOpsl, HHTEPIPETUPOBATH ITOJTyICHHBIN pe3yIbTaT

YMeHne onepupoBaTh NOHATHAME: CpefHee apru(pMeTHaeckoe, Mernana, HanoobIee
Y HauMeHblllee 3HAUYCHUS, pa3Max, JUCIIEPCHs, CTaHIAPTHOE OTKIOHEHHE YUCIOBOTO
Habopa; yMEHHUE HW3BIeKaTh, MHTEPIPETUPOBATh MH(POPMALUIO, MPEICTABICHHYIO B
TabJHIax, Ha quarpaMMax, rpauKax, OTpaXkarollylo CBOWCTBA peallbHBIX IIPOIIECCOB
U SBJICHUH; TPENCTAaBIATh HWHPOPMAIMIO C TMOMOMIBI0 TaOMUIl W JUarpamM;
WCCIIEJIOBATh CTATUCTHYECKUE NTaHHBIE, B TOM YHUCIE C MPUMEHEHUEM rpaduyuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB; TpadUueCcKy UCCIIe0BATh COBMECTHBIC HAOMIOACHHUS
C IIOMOIIBIO IMarpaMM paccerBaHus U JMHEHHOU perpeccuu

YMeHue OmnepupoBaTh IOHATHSIMHU: CIy4aHBI ONBIT W CchoydaifHoe coObITHe,
BEPOSITHOCTh  CIy4ailHOrO  COOBITHS; yYMEHHE BBIYHCISTH  BEPOSITHOCTH €
WCTIONb30BaHNEM TpadMUeCKUX METONOB; TIPHMEHATH (OPMYNIBI CIOXKEHHS |
YMHOXXEHHS BEpOSITHOCTEH, (OpMyiy IMONHOI BeposTHOCTH, (opmyry beprymmm,
KOMOHMHATOpHBIE (haKThl U (POPMYIIBI; OIEHHBATH BEPOSTHOCTH pPEalbHBIX COOBITHH;
YMEHHE ONEpHpOBaTh TMOHATUSIMM:  CIydailHas  BEJIMYMHA, pacIpe/iesieHHe
BEPOSTHOCTEH, MaTEMaTHUECKOE OKUJIAHHUE, QUCHEPCHS M CTaHIAPTHOE OTKIOHEHHE
CIydaifHOW BeNWYWHBL, (YHKIWH paclpeieNeHus W IUIOTHOCTH PaBHOMEPHOTO,
MOKA3aTEIFHOTO U HOPMAJIbHOTO pACHpeNeNIeHHH; YMEHHE HCIOIh30BaTh CBOWCTBA
W3yYCHHBIX paclpeleNieHni Ui peIleHHs 3a7ad; 3HAKOMCTBO C NMOHSATHSIMMU: 3aKOH
OOJBIIIMX YHCEN, METOJIBI BEIOOPOYHBIX MCCIIEA0BAHUN; yMEHNE TIPHBOIUTH ITPUMEPHI
MPOSBICHHUS 3aKOHAa OOJBIIMX YHCENT B INPUPOIHBIX W OOIIECTBEHHBIX SBIICHUSX;
yYMEHHE OIIepHPOBATh OHATUSIMH: COUETaHUE, IEPECTAHOBKA, YHCIIO COYECTAHUH, YUCIIO
MepecTaHoBOK; OMHOM HpIOTOHA; yMeHHWe NPUMEHSATh KOMOMHATOpHBIE (DaKTHl H
pacCy)XIeHHs Ui peleHus 3alad; OIEHWBaTh BEPOATHOCTH PEaJbHBIX COOBITHIA;
COCTABIISITh BEPOSITHOCTHYIO MOJIENIb M HHTEPIPETHPOBATh MOIY4YEHHBIH pe3ysbTaT

YMeHue onepupoBaTh HOHITUAMU: TOUKA, MIPsIMasi, TNIOCKOCTh, IPOCTPAHCTBO, OTPE30K,
JIyd, BEIWYMHA VyIia, IUIOCKUN Yrojl, ABYTPAHHBIA YIroJ, TPEXTPaHHBIA yTOJ,
CKpEIIVBAIONINECS MpPsIMBIE, TMApPAUICIBHOCTh M NEPIEHAUKYISIPHOCTh IPSIMBIX H
MJIOCKOCTEN, YroJl MEXY MPSMBIMH, YTOJ MEXKIY MPSIMOU U MIIOCKOCTHIO, YTOJI MEXIY
MJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH O IJIOCKOCTH, PACCTOSIHUE MEXKAY MPSIMBIMU,
pacCTOsIHME MEXAY IUIOCKOCTSIMU; YMEHHWE WCIOJIb30BATh NPH PEHNICHUH 3a]ad




NpoBepsieMoro
TpeOoOBaHMS

Kon

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero
o0pa3oBaHus

H3y4YeHHBIE (PAKTHI 1 TEOPEMBI IIAHUMETPHHN; YMEHHUE OLICHUBATh Pa3Mephl 0OHEKTOB
OKPY’KaIOIIETO MUPa; CTPOUTh MaTeMaTHYECKHE MOJIENN C MTOMOIIBIO TEOMETPUUECKUX
TIOHSITUN W BEJTMYMH, PElIaTh CBSI3aHHBIE C HUMH MTPAKTUYECKHUE 3a]1aun
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YMeH#ue onepupoBaTh MOHATHAMHE: TIOMAAb GUTypbl, 00bEM QUTYpBI, MHOTOIPAHHHK,
MPaBUWIIBHBIA MHOTOTPaHHHK, CEUCHHE MHOTOTPaHHUKA, Ky0, TapaJuIe/IeuIIe, Ipru3Ma,
nupamua, GUrypa u OBEPXHOCTh BpallleHHsI, IWIXHAP, KOHYC, IIap, cdepa, MIomab
cdepsl, IIOLIAAb MOBEPXHOCTH MUPaMU/IbBI, IPU3MBbI, KOHYCa, HWIHHIpPA, 00bEM KyOa,
MPSMOYTOJILHOTO Mapajuiesieuie/ia, MUpaMuibl, TIPU3MbI, [WIKHIpPA, KOHYyca, 1Iapa,
pa3BEpTKa IMOBEPXHOCTH, CEUCHHMS KOHYCAa W IWIMHAPA, MapaUleNbHBIC OCH WM
OCHOBAHHIO, CEYECHHE Iapa, IUIOCKOCTh, Kacaromascs cdepsl, HWINHIpPA, KOHYCa;
yYMEHHE CTPOUTh CEYCHHE MHOTOTPAaHHHKA, N300pakaTh MHOTOTPAHHHUKH, GUTYPhI U
MOBEPXHOCTH BPALICHHS, UX CEYCHHS], B TOM YHUCIIE C ITOMOIIIBIO AIEKTPOHHBIX CPE/ICTB;
yYMEHHE MPUMEHATh CBOHCTBA FEOMETPUICCKUX (PUTYDP, CAMOCTOATEIBHO (HOPMYIUPO-
BaTh ONPECIICHHS H3Y9aeMbIX (UTYp, BBIIBUIATh TUIOTE3BI O CBOWCTBAX U MPH3HAKAX
TCOMETPUICCKIX ¢buryp, 000CHOBBIBATh
WM OMPOBEprath MX; yMEHHE HPOBOJAMTH KiaccubHKauuioo (GUryp mo pasaudHbIM
MPU3HAKAM, BBITOJIHATH HEOOXOIUMBIE JIOTOTHUTEIbHBIC TOCTPOCHHSI
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YMeHHE OIepupoBaTh IMOHATHAMHU: IBIKCHHE B TPOCTPAHCTBE, MapajUIeIbHBIMH
MEePeHOC, CUMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, HMpeoOpa3oBaHme
mo100us1, MotoOHbBIe (PUTYPHI; YMEHHE PAacliO3HABAaTh paBHBIC H MOA00HBIE (DUTYPHI, B
TOM 4YHCJE B IMPUPOJC, HCKYCCTBE, aApPXUTEKTYpe; HCIOJIB30BaTh TI'€OMETPUUYCCKUC
OTHOIICHUS MPH PEIICHUH 33/1a4; HAXOIUTh TeOMETPHUICCKUE BETUIHMHBI (VIMHA, YTOJI,
UIOLIa/Ib, 00BEM) P PELICHHUH 3a/a4 U3 APYTUX YUeOHBIX MPEIMETOB U U3 peabHON
KM3HU; YMEHHE BBIYHCIISTH I'€OMETPHUYECKHUE BEIMYMHBI (IJIMHA, Yroj, IUIOMIAb,
00BEM, IIONAAb TOBEPXHOCTH), UCHONB3YS! M3YyUEHHbIC (OPMYIIBI M METOJBI, B TOM
qucie: Iuiomazab IMOBCPXHOCTU NUPpaMHU[ibl, MPU3MbI, KOHYCa, HWJIWHApPA, [JIOIIAAb
cheps; 00bEM KyOa, NPSMOYrONBHOIO MApaUICICNUIENa, HUPAMUIbI, ITPU3MBIL,
[JIMH/PA, KOHYCA, [Iapa; YMEHHE HaXOAUTh OTHOIIeHHE 00bEMOB TOI00HBIX QUTYp
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YMeHne omepupoBaTh MOHATHSMH: MPSMOYTOJbHAs CHUCTEMa KOOPAHMHAT, BEKTOD,
KOOpPAMHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTOpPOB, IIPOM3BEIEHHE BEKTOpPa
Ha YHCIIO, Pa3IoKEHHE BEKTOopa MO 0as3ucy, CKasIpHOE IMPOM3BEICHHE, BEKTOPHOE
MIPOU3BEJICHHUE, YrOJl MEXIy BEKTOpaMHU; YMEHHE HCIOJb30BaTh BEKTOPHBIA U KO-
OpPAMHATHBIA METOJ] AJIsl PEUICHUS T€OMETPUUYECKHX 3ajad W 3aJad JPYruX Y4eOHBIX
MIPEeIMETOB
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YMeHue BRIOUpaTh MOIXOMSIINN METO JIJIsl pellIeH sl 331a4H; TOHUMaHHe 3HAYUMOCTH
MaTEeMaTHKH B U3YYCHUU MTPUPOTHBIX U OOIIECTBEHHBIX MPOIIECCOB U SBJICHUN; YMCHHE
pacno3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE, YMEHUE MPHUBOAUTH
MPUMEPHl MATEMATUYECKUX OTKPBITUI POCCUIICKON U MUPOBOI MAaTEMAaTUYECKON HAYKHU

INEPEYEHB 2JIEMEHTOB COJAEP KAHUSA, IPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

|qI/ICHa Y BBIYMCIICHMS]




Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1.1 |HarypanbHsle u nenble yncna. [Ipu3Haku 1eIuMOCTH HEbIX YHUCel
12 Pammonanbsuble  uncna. OOBIKHOBEHHBIE U JICCSTUYHBIE JpoOM, IPOLEHTHI, OECKOHEUHbIE
' epHoMYECcKHe IpoOH
13 ApupmeTrndyeckuii KOpeHb HaTypalbHON creneHu. JlefcTBust ¢ apudMeTHUECKUMH KOPHSIMU
' HATypaJIbHON CTEICHU
1.4 | Crenens c nmenbM nokaszareneM. CTETeHb ¢ pallMOHAIBHBIM MoKa3aTeseM. CBOHCTBA CTETICHH
15 CuHyC, KOCUHYC U TaHT€HC YUCJIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC, apKTaHI€HC YUCIIOBOTO
apryMeHTa
1.6 |Jlorapudm umcna. JlecaTHUHBIC U HATYpaIbHBIC JIOTAPU(DMBI
17 JelicTBuTenpHbple  uMcna.  ApudMeTHUeCKHEe OIepanud C  JACHCTBUTEIbHBIMU — YHCIIAMHU.
' [IpuGnxEHHBIC BEIMHUCIICHNS, IPaBUIa OKPYTIICHNS, IPUKHUIKA U OLIEHKA Pe3yNIbTaTa BEIMUCICHUI
1.8 |[IIpeoOGpazoBaHue BRIpaKCHHN
1.9 |KomruiekcHble uncia
2 YpaBHEHUS ¥ HEPABEHCTBA
2.1 [Ilensie u 1poOHO-paliOHANEHBIE YPaBHEHUSI
2.2 |HppanmonanbHble ypaBHCHHS
2.3 |Tpuronomerpuyeckue ypaBHEHUs
2.4 |IlokasarenbHble U JIOTapu(MUYECKHE YpaBHEHHS
2.5 |llemsie n npoOHO-palMOHATBHBIC HEPABEHCTRA
2.6 |VppanmoHaipHble HEpaBeHCTBA
2.7 |Iloka3zaTenpHble U JOrapupMHUECKHE HEPABCHCTBA
2.8 |Tpuronomerpuyeckie HepaBeHCTBA
2.9 [Cucremsl 1 COBOKYITHOCTH ypaBHEHHMI 1 HEPABEHCTB
2.10 |YpaBHeHHs, HEpaBEHCTBA U CHCTEMBI C ITApaMeTPaMHu
2.11 |Marpuna cucteMsl JUHEHHBIX YpaBHEHUN. ONpeAEIUTENb MATPUIIHI
3 DyHKINU U rpaduKu
31 OyHKIMA, croco0b! 3ananus GpyHkuuu. I'padux ¢pyukimm. Bzanmuo odpaTtasie GpyHkumu. YETHbIC
' u HeuétHble pyHkuuu. Ilepnoandeckue GpyHxuun
OOmactp ompeneneHnss W MHOXKeCTBO 3HadeHHH ¢yHkumu. Hymn ¢yskmmm. [IpomexyTku
3.2 |3HakonocTostHCTBA. [IpoMexyTKH MOHOTOHHOCTH (hYHKITMHU. MaKCUMyMBbl 1 MUHUMYMBbI (DYHKIIHH.
HauOosbiiee 1 HauMeHbIIee 3HaUeHNE (PYHKIIMU HA IPOMEKYTKE
33 CrenenHass (QyHKOMS C  HaTypalbHBIM ¥ [eNbIM  ToKaszateneM. EE  cBolicTBa
' u rpauk. CBoiicTBa u rpaduk KOpHs N-0ii CTENCHU
3.4 | TpuroHomerpuyeckue GyHKIMU, UX CBOUCTBA U IPadUKH
3.5 |Iloka3zarenpHas u orapudmMudeckas GYHKIHH, KX CBOWCTBA U rpaduKu
3.6 | Touku pa3psiBa. AcumnToTsl rpadukoB GyHkumii. CBoiicTBa (HyHKIMI, HEIPEPHIBHBIX HAa OTPE3KE
3.7 |IlocnenoBaTelbHOCTH, CIIOCOOBI 33 1aHHS TTOCIIEI0BATEIILHOCTEH
3.8 | ApudmeTrnueckas u reomeTpudeckas nporpeccun. Gopmyiia CI0KHBIX POIICHTOB
4 Hauana MmaTemMaTH9ecKoro aHanmsa
4.1 |IlponsBognas ¢ynkimu. [Ipon3BoaHbIE 31€MEHTAPHBIX (QYHKIUH
492 [IpumeHenne mNPOM3BOAHOW K HCCIENOBAHMIO (DYHKIMH HAa MOHOTOHHOCTH W 3KCTPEMYMEI.
' Haxoxnenne HanOombIIero 1 HAaMMEHBIIET0 3HaUCHUS (DYHKIMN HA OTpPE3Ke
4.3 |IlepBooGpasnas. Muterpan

MHokecTBa 1 JIOTHKA




Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

5.1 |MHnoxecTBO, onepalu HajJ MHOXecTBaMU. Jlnarpammel Ditiepa — Benna
5.2 |Jloruka
6 BepostHocTh 1 cTaTHCTHKA
6.1 |OmnmucarenpHas CTATHCTUKA
6.2 |BeposTHOCTB
6.3 [KombunaToprka
7 I'eometpus
7.1 | ®urypsl Ha MIOCKOCTH
7.2 |IlpsiMbIe ¥ IUIOCKOCTH B POCTPAHCTBE
7.3 |MHororpaHHukH
7.4 | Tena ¥ HOBEPXHOCTHU BPAILICHUS
7.5 |KoopnuHaThl 1 BEKTOPHI

YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSIBATEJIbHBIE YUEBHBIE MATEPUAJBI 1151 YUEHUKA

METOANYECKHUE MATEPHUAJIBI J1JIA YUYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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