MyHununajabHoe 010/:KeTHOe 001e00pa3oBaTeibHOe YUpeKIeHne
OpJioBckas cpenHsisi 001meo0pa3oBarejbHas mKoJa Ne 1

PaccMmoTpena Ha 3aceqaHuu IIpunsTa YTBepKIeHa NIPUKA30M
IIKOJBbHOT0 METOAN4YEeCKOr0o neJarorn4ecKuM COBeTOM
00beIMHEeHUs yuuTesei JAupexTopa mKoJbl
MaTeMAaTHUKH U MH(POPMATUKH

JI.®.badkuHa
IIporokoa Ne 1 IIporokos Ne 18 IIpuxa3 Ne 500
ot 27 aBrycra 2026 rona ot 28 aBrycra 2026 roga ot 31 aBrycra 2026 rona

PABOYASI [IPOTPAMMA
(ID 10322336)

yueOHOro npeamera «AJiredpa 1 Ha4ajaa MaTeMaTHYeCKOro aHAJIN3a.
Yriay0/eHHbIil YPOBEHb)

mutst obydarormuxcs 10 — 11 kmaccon

nocéjaok OpuoBckui
2026 ron



HOACHUTEJBHASA 3AIIMCKA

VY4eOHbIl Kypc «AureOpa ¥ Hadajga MaTeMaTHMYECKOTO aHAJIM3a» SBISETCA OJHMM W3 Haulosiee 3HAUYUMBIX B
IporpaMMe cpeaHero oouiero o0pa3zoBaHus, OCKOJIBKY, C OJHON CTOPOHBI, OH 00ECIIEYNBAET UHCTPYMEHTAJIbHYIO 0a3y JUIs
U3YYEHHUS BCEX €CTECTBEHHO-HAYUHBIX KypCOB, a C IPYroil CTOPOHBI, (POPMHUPYET JOTHUECKOE M aOCTPAKTHOE MBIILICHUE
oOyuJaronuxcs Ha ypoBHE, HEOOX0IMMOM JJI OCBOEHUSI UH(POPMATUKH, OOIIIECTBO3ZHAHUSA, HCTOPUU, CIOBECHOCTH U APYTUX
JTUCHUIUTMH. B paMkax qaHHOTO y4eOHOTo Kypca 00yJaromrecs OBIaAeBalOT yHUBEPCATbHBIM SI3bIKOM COBPEMEHHOM HAYKH,
KOTOpast pOpMyJIUPYET CBOM JOCTHKEHHSI B MAaTEMaTUUYECKOM (hopMe.

VY4eOHblll Kypc anreOpbl U HadaJl MaTEMaTHYECKOTO aHAIW3a 3aKjIaJblBAET OCHOBY MJisl YCIELIHOTO OBJAJCHUS
3aKOHaMH (PU3UKH, XUMHUH, OMOJIOTUH, TOHUMAHHSI OCHOBHBIX TEHICHLIMA Pa3BUTHS YKOHOMHUKH M OOILIECTBEHHOW >KH3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MUCIOIB30BATh UX IS
JanbHeNero o0pa3oBaHus U B IOBCETHEBHOM JKHU3HU. B TO ke BpeMst oBliafieHre aOCTPaKTHBIMU U JIOTUYECKU CTPOTHUMHU
KOHCTPYKUMSIMU anreOpbl 1 MAaTeMaTU4YEeCKOTO aHajn3a Pa3BUBAET YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
UCTUHHOCTD, IOKA3bIBaTh YTBEPKJIEHUS C MMOMOIIBI0 UHAYKIIUN U pacCykKaaTh JEAYKTUBHO, UCIIOJIb30BaTh 0000IIEHUE U
KOHKPETHU3aI1I0, a0CTparupoBaHue U aHaJOTui0, GOPMUPYET KPEATUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xozne uzyuenus yueOHoro kypca «Anredpa v Hayajla MaTEMaTHYECKOTO aHaIn3ay» 00yJaroIuecs Noay4yatoT HOBBIN
ONBIT pElIeHUs MNPUKIANHBIX 331a4, CAMOCTOSITEIBHOIO ITOCTPOCHUS MAaTeMaTHYECKMX MOJEJIEH PEAIbHBIX CUTYyallUu,
WHTEPIIPETALNH TIOJYYEHHBIX PEMIEHUHM, 3HAKOMSTCS C IPUMEpPaMU MaTEMATHYECKNUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE
Y UCKYCCTBE, C BBIIAIOIIUMUCI MAaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPaMU.

VY4eOnblii Kypc 001a1a€T 3HAYUTEIbHBIM BOCITUTATEIBHBIM OTEHIIMAIOM, KOTOPBIN peaanu3yeTcs Kak yepe3 yueOHbII
MaTepual, CiocoOCTBYIOMN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMS, TaK U Yepe3 cnelupuKy yueOHOM eI TeNbHOCTH,
TpeOyroleld NpOoAOKUTENbHOW KOHIEHTPALMH BHUMAHMS, CaMOCTOSTEIbHOCTH, aKKypaTHOCTU U OTBETCTBEHHOCTH 3a
IIOJIy4YE€HHBIN Pe3yJIbTAaT.

B ocnoBe meTonuku oOydyeHus anreOpe W HayajgaM MAaTeMAaTHYECKOrO aHaliu3a JICKHUT ACATEIbHOCTHBINA MPUHIUI
oOy4eHus.

B crpykTtype ydeOHOro kKkypca «AnreOpa M Hayala MaTeMaTHYE€CKOrO aHaliM3a» BbBIACIECHBI CIIEAYIOLINe
COJIepKaTENbHO-METOANUECKHE TUHUM: «Yucaa u BeIYUCIeHUs», «DyHKIUU U rpadukn», «YpaBHEHHUs] U HEPABEHCTBAY,
«Hagana maremarndeckoro ananusa», «MHOXKeECTBA M JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOAUYECKUE JIMHUU
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U3Y4al0TCsl Ha MPOTSHKEHUH JBYX JIET 00y4YEeHUs Ha yPOBHE CPEIHEr0 00IIero oOpa3oBaHMsl, ECTECTBEHHO JOMOIHSS APYT
Jpyra ¥ HOCTENEHHO HACHIIIAsICh HOBBIMM T€MaMU U pasfenaMu. J[aHHbIA y4eOHBIM Kypc SIBISIETCS MHTETPATHBHBIM,
IIOCKOJIBKY O00BEeIuHSEeT B cebe coiepKaHUe HECKOJIbKMX MaTeMaTHYeCKUX JAWCLUUIUIMH, TakuX Kak aiureopa,
TPUTOHOMETPHUSI, MATEMAaTUUYECKUIl aHaJIU3, TEOpUsi MHOXKECTB, MaTeMaTHdeckas Joruka u apyrue. Ilo mepe Toro kak
oOyuJaroIuecs: OBIaAeBalOT BCE OoJiee MUPOKUM MaTEMaTHUYECKUM arnapaTtoM, Y HUX MOCIEI0BaTEIbHO (OPMUPYETCS U
COBEPILIEHCTBYETCS YMEHUE CTPOUTh MaTEMAaTUYECKYIO MOJIENb PEAaJbHOM CUTYallly, IPUMEHATh 3HAHHUSL, IOJYyYEHHBIE IPU
U3Y4YCHUU Y4YeOHOro Kypca, ISl PEIICHHs CaMOCTOSITeNbHO C(HOPMYIHMpPOBAHHOW MaTeMaTHUYeCKOM 3amadyu, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

ConepxarenpHO-MeTOAuYeCKas TUHUS «Hucna U BBIYUCICHH 3aBepiuaeT (OpMUPOBAHUE HABBIKOB UCIOIb30BAHHMS
JNEeUCTBUTEIBHBIX YHUCEII, KOTOPOE OBLJIO HAaYaTO Ha YPOBHE OCHOBHOTO 00111ero oOpazoBanus. Ha ypoBHe cpenHero oOiiero
oOpa3oBaHMsI 0cO00€ BHUMaHHUE yeseTcsl (POPMUPOBAHUIO HABBIKOB PAallMOHAIBHBIX BBIYUCIECHUHN, BKIIOYAIOIINUX B CEOs
UCIOJIb30BaHUE PA3IMYHBIX (OPM 3alMCH YUCIA, YMEHHUE JIeJaTh MPUKHUAKY, BBIIOJHATH NPUOIMKEHHBIE BBIUMCICHMUS,
OLICHUBATh YMCJIOBBIC BBIPAXKEHUS, pabOTaTh C MAaTEMATUYECKUMU KOHCTaHTaMHU. 3HAKOMbIE OOYYarOIIMMCS MHOXECTBA
HATYpaJIbHbIX, LEJbIX, PALMOHAIBHBIX U JEHCTBUTENIbHBIX YUCEN JIOMOJHSIIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4Hces. B
KaXXJIOM U3 3THUX MHOKECTB pacCMaTpUBAIOTCS CBOMCTBEHHbIE €My clielU(UUYECKUE 3a]1a4M U ONepaliu: JeJIeHUE Hallelo,
ONEPUPOBAHUE OCTATKaMU Ha MHOXECTBE II€JIBIX YHCEJ, 0COOble CBOMCTBA PALlMOHAIBHBIX W UPPALMOHAIBHBIX UYHCEN,
apu(pMETHYECKUE OMNepalui, a TAaKKe HM3BJICYEHUE KOPHS HATypaJlbHOM CTENEHM HA MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnaronapss mocnegoBaTeNbHOMY PACIIMPEHUIO Kpyra HCHOJb3YEMbIX YHCEI M 3HAKOMCTBY C BO3MOXKHOCTAMH HX
MPUMEHEHUS ISl pELIEHUs Pa3IUYHbIX 33]1a4 (OPMUPYETCS NPEJICTABIIEHUE O €IMHCTBE MATEMATUKH KaK HAyKH U €€ posin
B ITIOCTPOEHUHU MOJIEJIEN PealIbHOI0 MUPA, IIUPOKO UCIOJIB3YIOTCS 0000IIEHNE U KOHKPETHU3aIHSl.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCs HA MPOTSKEHUU BCEro OOyUYEHHUS Ha YPOBHE CPEIHEro OOLIEro
oOpa3oBaHus, MOCKOJIbKY B KaxaoM paznene [lporpamMMmbl mpeaycCMOTPEHO pelIeHHWE COOTBETCTBYIOMIMX 3anad. B
pe3ynbTaTe OOydYarouIMecs OBJIAJIEBAIOT PAa3IMYHBIMA METOJAMHU PEIICHUS pPALMOHAIBHBIX, HPPAIUOHAIbHBIX,
MOKa3aTeNbHbIX, JOrapu(PMUUECKUX M TPUTOHOMETPHUUECKHX YpaBHEHUM, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
cojepkammx mnapamerpsl. [lodydyeHHbIE yMEHHMS HIMPOKO HUCHOJB3YIOTCS MPH HCCIENOBAaHUM (YHKIMI C MOMOIIBIO
IPOU3BOIHOMN, IPH PEILICHUH MPUKIATHBIX 3a/1a4 U 3a/1a4 Ha HaX0XKJACHHE HAMOOJIbIINX U HAMMEHbBILNX 3HAYeHUHN (PyHKIUU.
JlanHast copepkarenbHasi JTUHUS BKJIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHHUH BBIMOJHATH PacyEThl MO (GopMmyliam,
npeoOpa3oBaHusl palOHAIbHBIX, HMPPALUOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAXKEHHM, a TakKe BBIpAKEHU,
cCoJepKalIuX cTeneHu u Jjorapudmel. braromaps u3ydeHHIO anredpandeckoro marepuana MPOUCXOAUT JajbHenIee
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pa3BUTHE QJITOPUTMUYECKOTO U aOCTPaKTHOTO MBIIICHUS OO0y4aroumxcs, (OpPMUPYIOTCS HABBIKU JE€TyKTUBHBIX
paccyXaeHui, paboThl ¢ CHUMBOJIBHBIMU (DOPMAMHU, MIPEICTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEHN B BHJI€ PABEHCTB U
HepaBeHCTB. AnrebOpa npemyiaraet 3(QpQEeKTUBHbIE MHCTPYMEHTHI JUIsl PELICHUS] MPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX
3aJ1a4, HarjasgHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK sI3bIKa HAYKU.

CopepxarenpHo-MeToAnYecKas THUSA « DyHKIIUU U TpadUKI» TECHO MEPEIIeTaeTCs C APYTUMH JUHUSAMHU Y4eOHOTO
Kypca, MOCKOJIbKY B KakOM-TO CMBICJIE 3aJa€T ITOCIENOBATENBHOCTh M3y4eHUs Mmarepuana. M3ydeHue CTeneHHOM,
MOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPHUECKUX (QYHKIUI, UX CBOMCTB U rpauKOB, UCTIOIH30BaHUE (DYHKITHI
JUISL peIlIeHU 3a7a4 U3 APYTUX y4eOHbIX MPEIMETOB U PEaTbHOM KU3HU TECHO CBS3aHO KaK ¢ MATEMATHUYECKUM aHAIU30M,
TaK U C pelIEHUEM yYpaBHEHUN U HepaBeHCTB. [Ipu 3ToM O0JbI10€ BHUMaHKE yAeIIeTca (GOPMUPOBAHUIO YMEHHUS BBIPAXKATh
(dbopMynamMu 3aBUCUMOCTH MEXAY Pa3IMYHbIMU BEJIMYUHAMH, UCCIIEI0BATh MOJIyYeHHbIE (DYHKIUU, CTPOUTH UX rpauKH.
Marepuai 3Tol coaepKaTesIbHON JIMHUN HALlEJIEH Ha pa3BUTHE YMEHUN U HABBIKOB, ITO3BOJIAIOLIMX BBIPAYKaTh 3aBUCUMOCTH
MEXIy BEIMYMHAMH B PA3IMYHON (opMe: aHAIMTUUECKOU, rpaduyeckoi u cioBecHOW. Ero msydeHue crnocoOCTByeT
Pa3BUTHIO aJITOPUTMUYECKOTO MBIIIEHUS, CIIOCOOHOCTH K 0000IIEHNIO U KOHKPETU3AL[UH, UCIIOJIb30BAHNIO aHAJIOTHl.

ConepxarenpHas nuHAA «Havana mMareMaTH4ecKOro aHaiv3a» I03BOJISIET CYLIECTBEHHO pPACIIMPUTH KpPyr Kak
MaTEeMaTHUYECKUX, TaK U MPUKIAJHBIX 337a4, JOCTYITHbIX O0yUYarOLUMCs, TaK KaK y HUX MOSBISAETCS BO3MOKHOCTb CTPOUTH
rpaduKH CIOXKHBIX (PYHKUIMHA, ONpPENeNsTh UX HAauOOJbIIME W HAaWMEHbIINE 3HAYCHMs, BBIYUCIATH IJIOWAAN QUIYp U
OOBEMBI TeJl, HAaXOAUTh CKOPOCTU W YCKOpEHHs mpoueccoB. JlaHHas coaepikarenbHas JUHUS OTKPBHIBAET HOBbBIE
BO3MO>KHOCTH IOCTPOEHUS MATEMATUYECKUX MOJEIEN PEAIbHBIX CUTyali, MO3BOJSAET HAXOAUTh HAWIIYUYIEE PEIICHUE B
MIPUKIIATHBIX, B TOM YHUCJE COLMAJIbHO-)KOHOMHUYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBaMH MAaTEMAaTHYECKOTO aHan3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMATIbHO-JIOTMYECKOTr0 U KPEATUBHOTO MBILUIEHUS, (POPMUPOBAHUIO YMEHUM
pacno3HaBaTh MPOSIBICHUS 3aKOHOB MaTeMaTHUKU B HayKe, TEXHUKE U UCKyccTBe. OOyyaromuecs y3HaloT O BbIAAIOLIUXCS
pe3ynbTaTax, HOJYYeHHBIX B XOJ€ Pa3BUTHSI MAaTEMATUKHU KaK HAYKH, U 00 UX aBTOPAX.

ConepxxarenbHO-MeTOUYECKas JIMHUA «MHOXKECTBA U JIOTHKa» BKJIIOYAET B ce0s 3JIEMEHTHI TEOPUH MHOKECTB U
MaTeMaTHYECKOU JIOTUKHU. TeOpEeTUKO-MHOKECTBEHHBIE ITPEACTABICHUS IPOHU3BIBAIOT BECH KyPC IIKOJIBHOW MATEMATUKH U
npearaloT Haubosiee yHHMBEpPCAJIbHBIM S3bIK, OOBEIMHSIONIUN BCE pa3lelbl MAaTeMaTUKU W €€ TMPUIOKEHWH, OHU
CBSA3BIBAIOT PA3HbIE MATEMATUUECKUE JUCLUILIMHBI U UX IIPUIIOKEHUSA B eAUMHOE 1enoe. [103ToMy BaKHO JaTh BO3MOKHOCTD
oOyuaronemMycss MOHUMaTh TEOPETHUKO-MHOXKECTBEHHBIN S3bIK COBPEMEHHON MaTeMaTHKHM M HCHOJIb30BaTh €ro s
BBIPAXXEHUs CBOMX MBICIEH. JIpyruM BaXKHBIM IPU3HAKOM MATEMAaTHKM KaK HAyKWU CIEAYET NPU3HATh CBOMCTBEHHYIO €U
CTPOTOCTh 0OOCHOBAHMI U CJIeI0BaHUE OIpeIeIEHHBIM IPaBUIaM OCTPOEHUS JOKa3aTeNIbCTB. 3HAKOMCTBO C 3JIEMEHTAMU
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MaTEeMaTUYECKON JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIUICHUS] 00YYaIOIUXCs, MTO3BOJISIET UM CTPOUTH CBOU
paccy>kJIeHHUs Ha OCHOBE JIOTHUECKUX MPaBUil, GOPMHUPYET HABBIKA KPUTUUECKOTO MBIILJICHUS.

B yuebHOM Kkypce «Anrebpa ¥ Hauyajga MaTEMaTHYECKOTO aHajiu3a» MPHUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO
MOJICJIMPOBAHUS, KOTOpPbIE MPHU3BaHBI CIOCOOCTBOBATH (OPMHUPOBAHUIO HABBIKOB MOCTPOEHHUS MOJENIEH peanbHBIX
CUTYAaLMI, UCCIEIOBAHNS 3TUX MOJIENEH ¢ MOMOUIBIO0 anmapara ajareOpbl U MaTEMaTUYECKOI0 aHallW3a, UHTEPHpETalnun
IIOJIyYEHHBIX PE3yJbTaTOB. Takue 3alaHus BIUIETEHBI B KAXKIBIM W3 PA3ZEIOB IPOrPaMMBbl, ITOCKOJBKY BECh MaTepHall
y4eOHOT0 Kypca IUPOKO HUCIIONIB3YETCs ISl PEelIeHus MPUKIaHbIX 3aaa4. [Ipu pemeHnn peanbHbIX MPaKTHUYECKUX 3a/1a4
oOyyJaroniyecs: pa3BUBAIOT HAOIIOAATEIIBHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTParupoBaThCs, UCIOJIb30BATh
aHaJOruio, 00001IaTh U KOHKPETU3UPOBATH Mpo0aeMy. [lesaTenbHOCTh M0 (POPMUPOBAHUIO HABBIKOB PEIICHHS PUKIIATHBIX
3aJlay OpraHU3yeTcs B MPOLIECCE N3YUYEHUs BCEX TEM YUeOHOro Kypca «Anredpa 1 Hayajaa MaTeMaTHYECKOTO aHAIN3ay.

Ha u3ydenne yueOHOro Kypca «Anredpa u Hayaia MaTEMaTHYECKOTO aHaln3a» oTBoauTCs 272 yvaca: B 10 kimacce —
136 gacoB (4 yaca B Hezen0), B 11 kimacce — 136 yacoB (4 yaca B HEJIEINIO).

COAEPKXAHUE OBYUEHUSA

10 KJIIACC

Uucna v BEIYUCICHUS

Panmonanbhpie yncia. OOBIKHOBEHHbIE M JIECATUYHBIE APOOU, MPOLEHTHI, OECKOHEUHbIE MEPUOINYECKUE TPOOH.
[Ipumenenue aApoOeil u MPOLIEHTOB JJIsl PEeIICHUs MPUKIIAIHBIX 33/1a4y U3 Pa3IMYHbIX OTPACieil 3HAaHUN U PeaIbHOM KU3HHU.

JleficTBuTeNbHBIE uuclia. PalnvoHalibHBIE U HppalMOHAJIbHBIE YHClIa. ApudMeThyeckue oOomepaiuu ¢
JNEeUCTBUTEIBLHBIMU YnClIaMu. MoayJib IEMCTBUTEIBHOTO YUCa U €ro cBoicTBa. [Ipubmmk€HHbIE BHIYUCIICHUS, MpaBUiIa
OKPYTJICHHMSI, PUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHU.

Crenenb ¢ nensiM nokasaresneM. bunom HerotoHa. Mcnonb3oBanue noaxoAsmiet popmMbl 3aIMCH 1€HCTBUTEIbHBIX
YUCEIl AJIs1 PELICHNS TPAKTUYECKUX 3a/1a4d U IPEACTABIICHUS TaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

CreneHb ¢ paMOHAJIBHBIM ITOKA3aTeNIEM U €€ CBOMCTBA, CTENEHD C JICHCTBUTEIBHBIM [TOKA3ATEIEM.

Jlorapudm uucna. CoiictBa sorapudma. /lecaTnunbie U HaTypabHbIE JIOTapU(PMBI.

CuHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOI'O aprymMeHTa. ApPKCHHYC, apKKOCHHYC W ApKTAHTE€HC YHCIOBOIrO
apryMeHTa.

YpaBHEHUS 1 HEPABEHCTBA



-6-

ToxnaecTBa U TOXAECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHUs. PaBHOCWIIbHBIE ypaBHEHUS WU
ypaBHEHUA-ClenCcTBUA. HepaBeHCTBO, pellieHre HEpaBEHCTBA.

OCHOBHBIE METOJIbl PEIICHUS LEIbIX U JIPOOHO-PAlIMOHATIbHBIX YPAaBHEHUI U HEPABEHCTB. MHOIOWIEHBI OT OJIHOM
nepeMeHHoi. JlerleHue MHOTo4IeHa Ha MHOTOUJIeH ¢ ocTaTkoM. Teopema bezy. MHorounens! ¢ 1esbiMu Ko GuiueHTamu.
Teopema Buera.

[IpeoOpa3oBaHUsI YUCIOBBIX BBIPAKEHUM, COIEPIKAIIMX CTENIEHN U KOPHH.

WppauronaneHbie ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHUS UPPALMOHAIBHBIX YPABHEHUM.

IlokazarenbHble ypaBHEHHUS. OCHOBHBIE METO/IbI PEIICHUS NTOKA3aTEIbHBIX YPABHECHUM.

[IpeoOpazoBaHue BbIpaXEHU, COAEPKALIUX JTOTapU(MBI.

Jlorapupmuueckue ypaBHeHus1. OCHOBHBIE METO/IbI PEIIEHUS JIOTapU(PMUUECKUX YPABHEHU.

OcHoBHble TpuUroHomerpuyeckue ¢opmynsl. IlpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpaxeHHi. Pemenue
TPUTOHOMETPUYECKUX YPABHEHUM.

Pemenne cuctem JIMHEWHBIX ypaBHEHUH. MaTpuiia CUCTEMBI IMHENHBIX YpaBHEHHU. OmpeaennuTens MaTpuLbl 2x2,
€ro reOMETPUYECKUI CMBICI U CBOMCTBA, BBIYMCICHUE €0 3HAYCHHUS], IPUMEHEHUE ONPENEIIUTENS ISl PEUICHUS CUCTEMBI
JUHENHBIX ypaBHEHMI. PelleHne npukiIajHbIX 3a7ad C IOMOIIBIO CHCTEMbl JIMHEWHBIX ypaBHeHHW. lccremoBaHue
ITOCTPOCHHOU MOJENH C IMTIOMOILIBK MATPULL U OITPEACIIUTENEH.

[TocTpoeHne MareMaTUYECKUX MOJENIEH pealbHOM CUTYallMM C NMOMOIIbIO YPAaBHEHUM UM HEpaBeHCTB. [IpumeneHnue
YpaBHEHUH U HEPABEHCTB K PEIICHUIO0 MAaTEMAaTUYECKUX 3a/]1a4 U 3a/1a4 U3 Pa3JIMYHbIX 00JaCTEN HAYKU U peajbHOM )KU3HU.

@yHKIUU U TpadUKu

@yHK1MsA, crocoObl 3a1aHus GyHkuuu. B3aumuo obpatneie pynkunu. Komnozunms ¢pynkuuid. ['padux dyHkmmm.
DneMeHTapHble peoOpa3oBaHus rpaUKoB GyHKLIUM.

OO6nactb onpeneneHus 1 MHOKeCTBO 3HaueHui pyHkiuu. Hynu pynkuuu. IIpoMexyTku 3HaKONOCTOAHCTBA. YETHBIE
u Heu€tHble QyHKuuU. Ilepunonnueckue Gynkiuu. [IpomMexyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MUHUMYMBbI
dbynkuuu. Hanbosnbiiee 1 HauMeHbIee 3Ha4eHUsT QYHKIIMHA HAa POMEXKYTKE.

JIuneliHas, KBaJpaTU4yHas U IpOOHO-IHHENHAs QYHKIMHU. DJIEMEHTapHOE UCCIIEI0BAHNE U IOCTPOCHUE UX IPAPHUKOB.

Crenennas (GyHKUUS ¢ HaTypaJbHBIM U LIEJBIM MoKa3aTesieM. E€ cBoiicTBa u rpaduk. CoiicTBa U rpapuk KOpHs N-
Oli cTeneHH Kak (GyHKIIMN OOpaTHOM CTENEHU C HaTypajibHBIM MOKA3aTEJIEM.

[TokazaTenpHas u gorapudmudeckas GyHKIUU, UX CBoWcTBa U rpaduku. Mcnons3oBanue rpa@ukoB GyHKIMA 15
peleHns ypaBHEHU .
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Tpuronomerpuyeckast OKpy>XKHOCTb, ONPEJICTICHUE TPUTOHOMETPUYECKUX (DYHKIIUIM YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH B peajIbHBIX Mpolieccax U sABIeHUsAX. ['papuku peanbHbIX 3aBUCUMOCTEH.

Hauana MmaremaTnyeckoro aHainunsa

[TocnenoBarensHOCTH, CIIOCOOBI 3a/1aHKsI TIOCTE0BaTeIbHOCTEH. MeTon MaTeMaTH4ecko MHAYKIIMU. MOHOTOHHbIE
U OTPaHUYCHHBIC IMOCIIEOBATENFHOCTU. ICTOpHUS BO3SHUKHOBEHHS MAaTEMaTHUECKOTO aHalu3a Kak aHain3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckas U reoMeTpuueckas mporpeccuu. beckoneuno yoOpiBaromas reomerpuueckas mnporpeccus. Cymma
OEeCKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON mporpeccud. JIMHEMHBIA M 3KCMOHEHIMaNbHbIA pocT. Yucno e. dopmyna
CJIOXHBIX MPOLIEHTOB. Vcrob30BaHuE NPOrpECCHH ISl PELICHUS PealbHbIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

HenpepsiBHble (QyHKIMHA U UX cBOMcTBAa. Touku paspbiBa. AcumMnToThl rpadukoB QyHkuui. CBoHcTBa (PYHKIIMIMA
HENPEPBIBHBIX Ha OTpe3ke. MeTol HHTEpBaJIOB JUIsl pelIeHUs] HepaBeHCTB. [IpruMeHeHrne cBOMCTB HENMPEPHIBHBIX (QYHKIUI
JUISL peIIeHus 3a/1a4.

IlepBas u BTOpas mpou3BoAHble PyHKUMU. OnpenesneHue, reOMeTpUUECKUd U (PU3NUECKU CMBICT MPOU3BOJIHOM.
VYpaBHeHME KacaTeabHON K rpaduky QyHKIUU.

[IpousBoaHbIe aneMeHTapHbIX PpyHKIMH. [Ipon3BogHAs CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3ULIUHU (PYHKITHIA.

MHoO»xecTBa U JIOTHKA

MHO0K€eCTBO, OIepaluy HajJ MHOKECTBAMHU U MX CBOMCTBA. [narpammel Dinepa—Benna. [IpumeHnenne tTeopeTuko-
MHO>KECTBEHHOT'O ammapara JAjisi ONMHUCAHMS PealbHBIX MPOIECCOB MU SIBJICHUM, MPU PELICHUU 3a1ad U3 JPYTUX y4eOHBIX
PEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHYECKOrO OOBEKTa, CIEACTBHE, JOKA3aTeIbCTBO, PAaBHOCUJIBHBIC
ypaBHEHUS.

11 KJIACC

Hucna v BBIYUCIIEHUS

Hatypanbhbie u nensie yncna. [lpuMeHenne npru3HaKoB IEIMMOCTH LEJbIX YHCEN, HAauOOIbIINI OOIUN 1eTUTENh
(manee — HO/I) n naumensiiee odmiee kpatHoe (manee — HOK), octaTkoB mo mopyito, anroput™ma EBkiuaa a1 pemeHus
3a/1a4 B LEJBIX YHCIIAX.

KommiekcHble uncna. Anaredpanyeckas W TpPUTOHOMETpUYecKas (OpPMBbI 3allMCH  KOMIUIEKCHOTO —YHCIIA.
ApudmeTnueckue omnepaludd ¢ KOMIUIEKCHBIMH 4HuciaMu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOpPAUHATHOMN
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miockoctu. @opmyna MyaBpa. KopHu n-oii CTEleHH U3 KOMIUIEKCHOTO uMcia. [I[puMeHeHne KOMIUIEKCHBIX YUCEIN JIS
peneHust GU3NYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHEHUS 1 HEPABEHCTBA

CucreMa 1 COBOKYMHOCTh YPABHEHUI M HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI M CHCTEMBI-CIIEACTBUA. PaBHOCUIIBHBIE
HEPABEHCTBA.

OTOOp KOpHEW TPUTOHOMETPUYECKUX YPABHEHUH C TIOMOIIBI0O TPUTOHOMETPUUYECKOW OKpPYXKHOCTH. PemieHue
TPUTOHOMETPUYECKNX HEPABEHCTB.

OcHOBHBIE METO/IbI PELIEHUS TOKA3ATEIbHBIX U JOTapU(PMHUUECKIX HEPABEHCTB.

OCHOBHBIE METOJIBI PELICHUS UPPALTUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PEUIEHUS CHUCTEM W COBOKYIIHOCTEW pPalMOHAIBHBIX, MPPAlMOHAIBHBIX, NOKA3aTEIbHBIX WU
Jorapu(pMUYECKUX ypaBHEHUH.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IpumeHeHre ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTHUECKUX 3aJ1a4 U 33]1a4 U3 Pa3IMYHbIX 00JacTei
HayKH U pEAJIbHOW KU3HU, UHTEPIIPETALIUS MOJYYEHHBIX PE3YJIbTAaTOB.

OyHKIUU U TpaduKu

['padux xommozunuu Qyskimit. ['eomeTpuueckre 00pa3sl ypaBHEHUN U HEPABEHCTB HA KOOPJUHATHOMN TUIOCKOCTH.

Tpuronomerpuueckue PyHKIIMU, UX CBOMCTBA U IPaPUKH.

['padprueckue MeTobl pelieHusl ypaBHEHU 1 HepaBeHCTB. [ paguueckue MeTo bl peleHus 3a/1a4 ¢ napaMeTpaMu.

Hcnonb3zoBanue rpadukoB (yHKUMA JJ11 MCCIEIOBAaHUSA MPOLECCOB W 3aBUCHUMOCTEH, KOTOPbIE BO3HUKAIOT MpPHU
pELIeHUH 3aa4 U3 IPYTrux Y4eOHBIX IPEIMETOB U PEAIbHON KU3HU.

Hauama MmaremaTnyeckoro ananusa

[IpuMeHeHrne TNPOM3BOJHOM K HCCIENOBaHWIO (YHKIMA Ha MOHOTOHHOCTH W 3KCTpeMyMbl. HaxoxxneHue
HanOOJILLIEr0 U HAUMEHBIIEr0 3HAUEHUI HENPEPBHIBHON (DYHKIIMH HA OTPE3KE.

[IpuMmeHeHne MPOU3BOAHON AJIsI HAXOXKJICHHS HAWIYYIIEro pPElIeHUs B MPUKIAAHBIX 3ajadax, IJis ONpeleieHUs
CKOPOCTHU M YCKOPEHHUS TMpoIiecca, 3aAaHHOT0 GopMyIioi uin rpadukoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO mepBooOpa3Hbix. I[lepBooOpaszHbie 3neMmeHTapHbIX GyHKumiA. [IpaBuna
HAXOXKJECHUS IEPBOOOPA3HBIX.

WNuterpan. ['eomeTpuuecknii cMpIci uHTerpaina. Berauciaenue onpenenéHHoro wHTEerpana mno ¢opmyne Hrrorona-
JleitbnMIIA.
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[IpumeneHre uHTErpana s HaxoXIeHUs TUIoMA el TNOCKUX GUryp u 00bEMOB reOMETPUUYECKUX TEll.
[Tpumepsl pemiennit nuddepeHraibHbIX YypaBHeHUH. MaTeMaTudeckoe MOJIETUPOBaHUE peabHBIX MPOLIECCOB C
NOMOIIBIO TU(PepeHITNaANTbHBIX YPAaBHEHUN.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A» (YFJIYBJIEHHBIﬁ YPOBEHbB) HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUAA

JIMUHOCTHBIE PE3VYJIBTATHBI

1) rpaxxaaHCKOTO BOCITUTAHMUS:

c(hOpPMUPOBAHHOCTh IPakKAAHCKOW MO3UIIMU O0YYAIOIIETOCsd KaK aKTUBHOI'O U OTBETCTBEHHOI'O 4JI€HA POCCUMCKOTO
oO1ecTBa, MPEeJCTaBICHHE O MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYP, SIBICHUM, MPOLECIYP
IPpaXJIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHl M JAPYroe), YMEHHE B3aMMOJICMCTBOBATh C COIMAJIbHBIMH WHCTUTYTaMH B
COOTBETCTBHHM C MX (PYHKIMUSIMHU U Ha3HAUCHUEM;

2) IaTpHUOTUYECKOTO BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON IpaKJaHCKOW UACHTUYHOCTH, YBOKCHHS K MPOILUIOMY U HACTOSIIEMY POCCHUHCKOM
MaTE€MaTHUKH, [IEHHOCTHOE OTHOIICHUE K JOCTHKEHUSIM POCCUUCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMATHYECKON IIKOJIbI,
WCIIOJIB30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHMUS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUNUCKOTO HapoJa, CPOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, dTUUYECKOTO
MOBEACHUS, CBSI3AaHHOTO C MPAKTUYECKUM MPUMEHECHHEM JIOCTHXKEHUW HAyKU U JICSITEIbHOCTHIO YUYEHOTO, OCO3HAHHE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 5CTETUYECKOT0 BOCTTUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYash ICTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajady,
pELICHUH, PACCYKICHHUM, BOCIIPUMMYNBOCTh K MATEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA;

5) pu3nuecKoro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSITh MaTEeMAaTUUECKHE 3HAHMS B MHTEpPECcax 3JI0POBOr0 M O€30macHOTo oOpasa
JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (3I0pOBOE TMUTaHUE, COATAaHCUPOBAHHBIA PEKUM 3aHATHH H
OTIIbIXa, pEryJsipHas (Qu3nyeckass AaKTUBHOCThH), (PU3NUECKOE COBEPIICHCTBOBAHME TIPU 3aHSATUSAX CIOPTUBHO-
03JI0POBUTENILHOM JEATEIBbHOCTHIO;
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6) TPyI0BOTO BOCITUTAHMS:

TOTOBHOCTh K TPYyAY, OCO3HaHWE IICHHOCTH TPYAOJIOOMS, MHTEpeC K pa3audHbIM cdepam MnpodhecCHOHATBHOM
JEATEIIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOM M €€ NPWIOKEHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIM BBIOOp OyyIeit
npodeccu U peaju30BBIBAaTh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYECKOMY
o0pa30BaHUIO W CaMOOOpPA30BAHHWIO Ha TMPOTSHKCHUH BCEH JKU3HU, TOTOBHOCTh K AaKTUBHOMY YYAaCTHIO B PEIICHUN
MPAKTUYECKUX 33/1a4 MaTEeMaTUYECKOW HAPaBICHHOCTH;

7) 9KOJIOTUYECKOT0 BOCITMTAHUS:

c(hOpPMHUPOBAHHOCTh AKOJOTHYECKON KYJIbTYpbI, IOHUMAaHUE BIUSHUS COLUATBHO-3KOHOMUYECKUX IPOIIECCOB Ha
COCTOSIHUE TIPUPOJIHOM U COIMATIBHOM Cpelibl, OCO3HAHUE TJI00ATBLHOIO XapaKkTepa AKOJOTUUECKUX MpOoOIeM, OpUECHTAIUS
Ha MPUMEHEHNE MaTEMaTUUECKUX 3HAHUM JIJIsl pelIeHUs 3a/1a4 B 00JIaCTU OKPY KaIOIIeH cpeibl, MIIaHUPOBAHUE MOCTYIIKOB
Y OLICHKH X BO3MOXKHBIX MOCJIEACTBUH ISl OKPYKAIOUIEH CPEJIbl;

8) IIEHHOCTHU HAYYHOTO MTO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIICCTBEHHOM
MPaKTUKU, IOHUMaHe MaTEMaTHUECKOM HayKH KaK cpephl UeT0BEUECKOM AeATEILHOCTH, ITAMOB €€ pa3BUTHS M 3HAUUMOCTH
JUIS pa3BUTUS LIMBUIIM3AIIMU, OBJIAJICHUE S3bIKOM MATEMAaTHMKM M MAaTE€MaTHYECKOW KYJIbTYpOW KaK CPEJCTBOM MO3HAHUS
MHPa, TOTOBHOCTb OCYIIECTBISATh MPOCKTHYIO U UCCIEA0BATEIIbCKYIO AEATCILHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3VYJIbTATHI

[To3HaBartenbHBIC YHUBEPCATbHBIE YUeOHbIE AEHCTBUS

ba3oBrle Jornueckue nercTBU:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKA MAaTEeMaTUYECKUX OOBEKTOB, MOHITUI, OTHOIIEHUH MEXTY
MOHATUSIMU, POPMYITUPOBATH ONPEICIICHUS TOHATHH, YCTaHABJIMBATh CYIIECTBEHHbBIN MPU3HAK KIacCU(DUKAIIMKI, OCHOBAHUS
17151 0000IIEHUS ¥ CpaBHEHUSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a,

BOCIIPUHHUMATh, (DOPMYJIUPOBATh U IPEOOPA3OBBIBATh CYKACHUS: YTBEPAUTEIbHBIE U OTPUIIATEIIbHBIC, SIUHUYHBIE,
YaCTHBIC U 00IIHE, YCIOBHEIE;

BBISIBJISITh MAaTEMAaTHUYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHUBOpEYHs B (paKkTax, JaHHBIX, HAOIIOACHUSIX H
YTBEPKICHUSX, MIPEUIaraTb KpUTEPUU IS BBISIBIICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEUUIA;

JenaTh BBIBOJABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HMHAYKTUBHBIX YMO3AKIIOUYCHH,
YMO3AKJIFOUCHUH 110 aHAJIOTUH;
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NPOBOJIUTH CaMOCTOSITENILHO JIOKA3aTeNbCTBA MAaTEMATHUECKUX YTBEPXKIACHUH (TpSMBIE W OT MPOTUBHOTO),
BBICTpanBAaTh apTyMEHTAIIUIO, TIPUBOJAUTH MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHHUS U BBIBOIBL,

BBIOMpATh CIOCOO perieHus y4eOHOW 3amaun (CpaBHHBATh HECKOJIBKO BAPUAHTOB PEICHUS, BHIOMpATh Hamboee
TIOJIX OIS ¢ Y4ETOM CaMOCTOSTEIHHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBbie nccienoBaTebCKue ACHCTBUS:

HCITOJIh30BaTh BOIIPOCH! KaK MCCIEA0BATEIbCKUN HHCTPYMEHT TIO3HAHUS, (DOPMYIUPOBATH BONPOCH, GUKCHPYIOITHE
MIPOTHUBOPEYHE, TPOOIEMy, YCTaHABIUBATH HCKOMOE ¥ TaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIINIO,
MHEHUE;

MIPOBOJIUTH CaMOCTOSTEIBHO CINIAHUPOBAHHBIA AKCIIEPUMEHT, HCCIEAOBAHWE IO YCTAHOBIICHUIO OCOOCHHOCTEH
MaTEMaTHIECKOTO 00BEKTa, SIBJICHUS, MPOIECCa, BRISIBJICHUIO 3aBUCUMOCTEH MEXKTy OOBEKTaMH, SBIICHUSIMH, IPOIIECCaAMU;

CaMOCTOSATENbHO (popMylMpoBaTh O0O0OOIIEHUST U BBIBOJABI [0 pe3yjibTaTaM MPOBEAEHHOTO HAOIIOACHMUS,
UCCJIEIOBAHMUSI, OIIEHUBATH JOCTOBEPHOCTD MOJYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TAKXKE BBIABUTATH MPEANOJIOKEHUS O €ro pPa3BUTHUU B HOBBIX
YCIIOBHUSIX.

PaboTa c undopmariueii:

BBISIBIISAITH JeUIIUTH HH(POPMAILINU, TAHHBIX, HEOOXOIMMBIX JIJIsl OTBETAa HAa BOMIPOC U JIJISl PEIICHUS 3aa4H;

BBIOMpATh HH(POpPMAIMIO W3 HWCTOYHWKOB PA3JIMYHBIX THUIIOB, AaHAJIM3UPOBATh, CHUCTEMATHU3MPOBATH U
WHTEPIPETUPOBATH MHGOPMAIINIO PA3IMYHBIX BUAOB U (POPM IIPEICTABIICHNUS,

CTPYKTYPHUPOBATh HHPOPMAITHIO, MPEACTABIATE €€ B Pa3IMYHBIX (OopMax, HILTIOCTPUPOBATH TpadUuECKH;

OIICHWBATh HAAEKHOCTh HH(OPMAITUHU TI0O CAMOCTOSATENBHO CHOPMYITUPOBAHHBIM KPUTECPHUSIM.

KoMMyHHKaTHBHBIC YHUBEpCATbHBIC YICOHBIC ACHCTBUS

Ob6mienue:

BOCIIPUHUMATh M (DOPMYIMPOBATh CYXIACHHUS B COOTBETCTBHUU C YCJIOBHSIMH W IEISIMH OOIICHHSI, SICHO, TOYHO,
IPaMOTHO BBIP@XKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 XOIy PEIICHUS 3aa9H,
KOMMEHTHUPOBATH MOJyYCHHBIN PE3YJIbTAT;

B XOj€ OOCYXICHHs 3a/aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbI, MPOOJIEMBI, pelaeMoi 3aaaud,
BBICKA3bIBaTh MJICH, HAIICJICHHBIC HA TIOWCK PEIICHHUS, COTIOCTABIIATh CBOU CYXKJICHUS C CYXKIICHUSIMH JIPYTUX YIACTHUKOB
nuanora, oOHapy»KWBaTh Pas3lIMYMEe M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOW (opMe (HOpMyIHpoBaTh Pa3HOTIIACHS, CBOU
BO3PAKECHUS;
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NPEICTaBIATh PE3yJIbTaThl PEHICHUS 3aJaud, dKCIEPUMEHTa, UCCIIEI0BaHUs, IPOEKTA, CAMOCTOATEIHLHO BHIOUPATH
dbopmat BBICTYIUICHHS C YUETOM 3a/1a4 MPE3EHTALUU U OCOOEHHOCTEHN ay TuTOPUU.

PerynsruBHbie yHUBEpCaIbHbIC YUeOHbIE 1CUCTBUS

Camoopranuzanus:

COCTABJISITh IUJIAH, aJTOPUTM PEIICHHS 3a1add, BBIOMPATh CIIOCOO pEIICHUS C YYETOM HMEIONIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apTyMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHHUN ¢ YIETOM HOBOM HH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAIIbHBIN UHTEILIEKT:

BJIaJICTh HABBIKAMHU MO3HABATENIbHOM pedIEKCUU KaK OCO3HAHMSI COBEPIIAEMbBIX JECUCTBUH M MBICIUTEIBHBIX
MPOIIECCOB, MX PE3YyJbTATOB, BIAJETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJS Mpollecca M pe3yJsibTara pelieHUs
MaTeMaTUYECKOM 3a4auu;

IpPEABUIETh TPYTHOCTH, KOTOPbIE MOTYT BOBHUKHYTb ITPU PELICHUH 3a/1a4H, BHOCUTh KOPPEKTUBBI B JIEATEIIBHOCTh HA
OCHOBE HOBBIX O0CTOSATENbCTB, TAHHBIX, HAWJCHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJIbTaTa LEIN U YCIOBHUSAM, OOBSICHITH MPUYMHBI TOCTHXKCHHS WM HEJOCTHKECHUS
Pe3yJIbTATOB EATEIbHOCTH, HAXOJAUTH OITHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTBITY.

CoBmecTHas 1€SITENBHOCTB:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAMBUAYAIbHON PaOOTHI MPU PEIICHUN YUYeOHBIX 3ajad,
MPUHUMATH 11€JIb COBMECTHOM JI€SITEILHOCTH, INIAHUPOBATh OPraHU3aI[ui0 COBMECTHOM pabOThI, pacnpeaessTh BUIbl paldoT,
JIOTOBapUBATHCSI, 00CYKAaTh MPOIIECC U pe3ybTaT paboThl, 0000IIaTh MHEHHS] HECKOJIBKUX JIFOJCH;

y4acTBOBaTh B TPYNMNOBBIX (popmax paboThl (0OCYXIeHHS, OOMEH MHEHHH, «MO3TOBBIC IITYPMbBD» U HHBIE),
BBITIOJTHSATH CBOKO YacTh pabOThI M KOOPAMHUPOBATH CBOW JEHUCTBUS C APYTUMU YI€HAMU KOMAaHJbI, OIIEHUBATh KaueCTBO
CBOET0 BKJIaJla B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUS.

I[MPEJIMETHBIE PE3VYJIbTATHI

K koniry o6yuenus B 10 kiacce 00ydaronuiics moayuuT ClAeAYIOIINE MPEIMETHBIC PE3YJIbTaThl IO OTACIBHBIM TEMaM
paboueit mporpaMmbl yaeOHOTO Kypca « Anredpa 1 Hadajia MaTEMaTHIECKOTO aHAIN3a:

Hucna v BBIYUCIIEHUS:

CBOOOJTHO OMEPUPOBATH TMOHATHSIMH: PAIMOHAIBHOE YHCIO, OCCKOHEYHAsl TMepUOanYecKas ApoOb, MPOIICHTHI,
UppalMOHAIbHOE YHCIIO, MHOXKECTBA PALIMOHANBHBIX U JEUCTBUTEIBHBIX YHACEI, MOAYJIb EUCTBUTEIBLHOIO YHCTIA;

MIPUMEHSTH IPOOU U TIPOIEHTHI JJIs PEIISHUS MPUKIIATHBIX 3a7a49 U3 PA3TUIHBIX OTpaciiel 3HAaHUH U peaTbHOU )KU3HY;

MIPUMEHSTH MPUOIKEHHBIC BRIYMCIICHUS, TIPABIIIA OKPYTICHUS, IPUKUIKY U OLIEHKY Pe3yiIbTaTa BRIYNCICHUN;
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CBOOO/IHO OIEpPUPOBATh MOHATUEM: CTENEHb C LEJIBIM MOKa3aTesleM, MCIOJIb30BaTh MOAXOAAIIYI0 (OopMy 3alucu
JEHUCTBUTEIIBHBIX YUCEI JUISl PEIICHUS TPAKTUYECKHUX 3a/1a4 U IPECTABICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBATH MOHATUEM: apU(PMETUUECKUN KOPEHb HATYPaJIbHOM CTEIIEHU;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTEIIEHD C PAllMOHAJIBHBIM I10Ka3aTeleM;

CcBOOOIHO OTNEPUPOBATH MOHATUSAMU: JOTapu(M YHCIIa, IeCATUIHbIC U HaTypajbHbIE JIOTapu(MBI,

cBOOO/IHO ONEPUPOBATH MOHATUSIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC YHCIOBOTO apTyMEHTA,

OIEPUPOBATH NOHATHUAMU: APKCUHYC, APKKOCUHYC U APKTAHI'€HC YMCIOBOI0 apryMEHTA.

YpaBHEHUS U HEPABEHCTBA:

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: TOXKJIECTBO, YPAaBHEHNE, HEPABEHCTBO, PABHOCUIIbHBIE YPABHEHHS U yPaBHEHUS -
CJIEICTBUSA, PABHOCHJIbHBIE HEPABEHCTBA,

NPUMEHATH PA3JIMYHbIE METObl PELICHUS PAllMOHAIBHBIX U JAPOOHO-PAIMOHAIIBHBIX YPaBHEHHUH, IPUMEHSATh METOJ
WHTEPBAJIOB JUISl PEIICHNs HEPABEHCTB;

CBOOO/IHO ONEPUPOBATh MOHATUSIMU: MHOTOWIEH OT OJHOM MEePEeMEHHON, MHOTOWIEH C LEIbIMU KOA(PPUIUEHTAMH,
KOPHM MHOTOWIEHA, IPUMEHATH JEJIEHHE MHOIOYJIEHAa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y m teopemy Buera s
penieHus 3a1ay;

cBOOO/IHO ONEpUPOBATh NOHATUSAMHU: CUCTEMA JIMHEWHBIX YpaBHEHUH), MaTpULIA, ONPEAETUTENb MATPULIBI 2 X 2 U €ro
T€OMETPUYECKUM CMBICI, HCMOJIb30BAaTh CBOMCTBA ONpENEHUTENS 2 X 2 ISl BBIYMCIECHUS €ro 3HAYCHUS, NMPUMEHSITh
ONPENEIUTENN ISl PEIICHUSI CUCTEMBI JIMHEWHBIX YPABHEHUN, MOJEIUPOBATh PEANBHBIE CUTYAlIMH C MOMOIIBI) CUCTEMBI
JIMHEWHBIX YPAaBHEHUM, UCCIEA0BATh NOCTPOCHHBIE MOJEIN C IMOMOLIBIO MATPHIl U ONPEACIMUTENEH, NHTEPIIPETUPOBATH
MIOJTyYEHHBIN PE3YJIbTAT;

MCIIOJIb30BaTh CBOMCTBA JEHUCTBUIN C KOPHAMU AJI MPeoOpa30BaAHMS BhIPAXKEHUH;

BBITIOJIHSTH MPE0OPA30BAHMS YHCIOBBIX BBIPAKEHU, COAEPKAIIMX CTENEHU C PALIMOHATIBHBIM ITOKa3aTeseM;

MCII0JIb30BaTh CBOMCTBA Jorapu(pMoB AJid peoOpa30BaHUs JIOTApU(PMHUUECKUX BbIPAKEHUI;

CcBOOOIHO OMEpPUPOBATH MOHATUSIMU: UPPALMOHAIIbHBIE, IOKAa3aTeIbHbIE U JIOTApU(PMUUECKIE YpaBHEHUS, HAXOAUTh
UX PELIEHUS C IOMOUIBIO PABHOCUJIBHBIX IIEPEXO/I0B UM OCYLIECTBIISAS IPOBEPKY KOPHEH;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUUECKHE (POPMYJIbI AJis TPeoOpa30BaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH;

CBOOOJIHO OMNEpUpPOBaTh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, MPUMEHSATh HEOOXOAMMbIE (OPMYJIbI AJIs
pELIEHNS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM;
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MOJIEJIUPOBAaTh pEAIbHbIE CUTYallMM Ha S3bIKE alreOpbl, COCTaBISATh BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA IO
YCJIOBHIO 33J1a4M, UCCIEA0BATh MOCTPOCHHBIE MOICINIM C UCIIOJIb30BAaHUEM armapara anreOpsl.

OyHKIUU U TpaduKu:

CBOOOJHO OIEpUPOBATh MOHATHAMU: (PYHKIMS, CHOCOObI 3amaHus (YHKIMH, B3aUMHO OOpaTHbIe (YHKIWU,
KOMIO3UIHS PYHKIMA, TpaduK QyHKIINH, BBIIOIHITH SJI€MEHTapHbIEe IPeoOpa3oBaHus rpaduKkoB (QyHKIIHIA;

CcBOOOJHO OMEpPUPOBATH MOHATUSMU: OOJACTH OMPEACNICHUS U MHOXECTBO 3HAUYCHUW (PYHKIMU, HYIU (PYHKIIHH,
IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMEpPHPOBATh MOHATHAMH: 4YETHBIC M HEUYETHBIE (DYHKIHMH, TEPUOAUYECKHE (PYHKIIHMH, TPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMM, MaKCUMYMbI U MUHUMYMbI (YHKIIMH, HAauOOJbIIee M HaWMEHbIee 3HauYeHUE (PYHKIMHU Ha
IPOMEXKYTKE;

CcBOOO/IHO ONIEPUPOBATh OHATUSMU: CTETIEHHAs! (PYHKIMSI C HATYypabHBIM U LIEJIBIM IIOKa3aTeseM, rpa K CTeNeHHON
(GYHKIUM C HATypaJbHBIM W LIE€JBIM IOKa3aTeneM, rpaguk KOpHA N-OM cTelneHu Kak (YHKIUM OOpaTHOW CTENEHU C
HaTypaJIbHBIM I10Ka3aTeleM;

ONEepUpPOBaTh NOHATUAMHU: JUHEHHAs, KBaJApaTU4HAas U JPOOHO-TMHEWHAs (PYHKLIMU, BBIIOJIHATH DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX Ipa(puKoB;

CBOOOJTHO OTEpUPOBATh MOHATHUSMU: TOKa3aTeldbHas W Jorapupmuyeckas (yHKIHH, UX CBOWCTBA M Tpadukw,
UCTIONIb30BaTh X TpadUKH JJIs pEIICHUs YPaBHEHHUIA;

CcBOOOJHO OMEpUPOBATh MOHATHIMH: TPUTOHOMETPUYECKAs OKPY)KHOCTh, OIpPEAETICHHE TPUTOHOMETPUIECKUX
(GyHKLMIA YUCIOBOTO apryMEHTa;

WCIOJIb30BaTh Tpaduku (PYHKIMHA 71 UCCIEAOBAHUS MPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUU 3a/ad U3 APYTUX
y4eOHBIX MPEAMETOB U PEeaTbHON KU3HU, BBIpAXaTh (DOPMyIaMH 3aBUCHIMOCTH MEXKy BETUUMHAMU;

Hauama MmaremaTuueckoro ananmsa:

CBOOOJHO OIEpPUPOBATh MOHATHAMU: apu(pMETUUYECKass U TeOMEeTpUYecKasi Mmporpeccusi, OECKOHEUHO YyObIBAIOIIAs
reoMeTpUYecKass MpPOTrpeccHsi, JIUHEHHBIH M HSKCIOHEHIMAIBHBIA pPOCT, (OopMysa CIOXKHBIX MPOIEHTOB, HMETb
IpEJCTaBICHUE O KOHCTAHTE;

HCIIOJIb30BaTh IPOrPECCUH JIJISl PELICHUsI pEalIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa;

cBOOOIHO ONEPUPOBATh MOHITUAMHU: TIOCIEA0BATEIBHOCTD, CIIOCOOBI 3aaHU [TOCIIEI0BATEIbHOCTENH, MOHOTOHHBIE U
OrpaHUYEHHBIE MOCIEI0BATEIbHOCTH, TOHUMATh OCHOBBI 3apPOXKACHNUS MaTEMAaTHUECKOT 0 aHaT3a Kak aHaJIn3a O€CKOHEYHO
MaJbIX;
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CBOOOJIHO OINEpUpPOBaTh MOHSTHUAMU: HENPEPbIBHbIE (DYHKLIMU, TOUKHU pa3pbiBa rpaduka (yHKIUH, ACHUMIITOTHI
rpaduka GyHKIINY;

CBOOOZIHO ONEpUpOBaTh HMOHATHEM: (YHKIUS, HENpPEpbIBHAs HA OTpPE3KEe, NPHUMEHATHh CBOMCTBA HEMPEPBIBHBIX
GyHKIMH 715 perieHus 3a1ay;

cBOOO/IHO OTIEpUPOBATH MOHATUSAMU: TIEPBasi U BTOpast MPOU3BOIHBIC (DYHKIIMH, KacaTelbHas K rpaduky QyHKIUY;

BBIYUCTISTh MPOU3BOIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO M KOMIIO3UIIMHU JBYX (DyHKIHH, 3HATH MPOU3BOJHBIC
3JIEMEHTApHBIX (QYHKIINH;

UCIIOJIb30BaTh TEOMETPUUECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM JUIsl pELIESHUS 3a/1ay.

MHoO»xecTBa U JIOTHKA:

CBOOOJIHO OIEPUPOBATH MOHATUAMH: MHOKECTBO, ONEPALlUU HAJl MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Uil OIMCAHKs PEabHbIX IIPOLIECCOB U SBJICHUM, IIPU PELICHUN
3aJa4 U3 IpYrux y4yeOHbIX IPEIMETOB;

CBOOO/IHO ONEPUPOBATh MOHATUSMU: ONPEICIICHUE, TEOPEMA, YpaBHEHUE-CIIE/ICTBUE, CBOMCTBO MAaTEeMAaTHUYECKOTO
00BEKTa, 0KA3aTeIbCTBO, PABHOCUIIbHBIE YPAaBHEHUS U HEPABEHCTBA.

K xoH1ty o0yuenus B 11 kinacce oOyuaronuiics mojydut cileAyouue NpeMEeTHbIE Pe3YIbTaThl 110 OTAEIbHBIM TEMaM
paboueii mporpaMMbl y4eOHOTo Kypca «Anredpa u Hauaja MaTeMaTHYECKOTO aHaIN3a»:

Yucna v BEIYMCICHUS:

CBOOOJHO OINEPUPOBATH MOHATUAMH: HATypalbHOE U LEJIO€ YHUCIO, MHOXKECTBA HATYpajbHBIX W LENbIX YHCET,
WCIIOIB30BaTh npu3Haku aenuMoctr nensix uuces, HOJl n HOK HarypanbHbIX umcen s pemieHus 3aaad, NPUMEHSTh
anroput™m EBkina;

CBOOOIHO ONEpUPOBATH MOHATUEM OCTATKA 10 MOYJII0, 3aMIMChIBATh HATYPAJIbHBIE YUCIIA B PA3JIMYHBIX TO3UITUOHHBIX
CUCTEMAX CUUCIICHUS;

CBOOOJHO OINEPUPOBATH MOHATHUAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX YHCEN, MPEACTABISThH
KOMIUIEKCHBIE YHCIa B ajdredpanyeckoil U TPUroHOMETpUYECKO (popme, BBIOIHATH apu(PMETHIECKUE ONIEPALIUY C HUMU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHEHUS 1 HEPABEHCTBA:

cBOOOIHO OTMIEpUPOBATH MOHATUSIMU: UPPALMOHATIbHBIE, TOKA3aTeIbHbIC U IOTapU(PMUUECKHE HEPABEHCTBA, HAXOAUTh
UX PELICHUS C TOMOILIBI0 PABHOCWIIBHBIX IIEPEXO/IOB;

OCYIIECTBIISATH OTOOP KOPHEN NPU PEIIEeHUH TPUTOHOMETPUUECKOTO YPaBHEHHUS;



-16 -

CBOOOJTHO OIEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTh HEOOXOIUMBbIE (OPMYJIbI IS
pelIeHus] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUIMH: CUCTEMa U COBOKYITHOCTh YPaBHEHUI 1 HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUS, HAXOJIUTh PEIICHUSI CUCTEMbI U COBOKYITHOCTEH pallMOHAIbHBIX, UPPALIMOHATIBHBIX, TOKA3aTEeIIbHbBIX U
JorapuMUYECKUX YPaBHCHUIN U HEPABECHCTB;

peraTh parMoHaIbHBIC, HPPAIMOHAIBHBIE, IOKa3aTeIbHBIC, JIOTApU(PMUUIECKIE U TPUTOHOMETPUICCKHE YPAaBHCHUS
¥ HEPABEHCTBA, COJICPIKAIINE MOYJI U TTapaMeTpHhI;

MPUMEHSATH TpauUecKue METOIBI IJIs PEIICHHs YPaBHEHUN W HEPABEHCTB, a TAKXKE 3aJ1ad C MapaMeTpaMu;

MOJICIIUPOBATh PECAbHBIC CUTYallMHM Ha SI3bIKE anreOphl, COCTABJIATh BHIPAKCHUS, YPaBHEHUs, HEPABCHCTBA M WX
CUCTEMBI TI0 YCIOBHUIO 3a/Jladd, WCCIEAOBaTh IIOCTPOCHHBIE MOJCIM C HWCIOJIh30BAaHUEM ammapaTra aiareOpsl,
WHTEPIPETUPOBATH MOJYYCHHBIN PE3yJIbTaT.

OyHKIUYU U TpaduKu:

CTPOUTH TpadUKU KOMITO3UIMKU (DYHKIIHI C TTOMOIIBIO 3JIEMEHTAPHOTO MCCIIEAOBAHMS U CBOMCTB KOMIIO3UIIUU IBYX
bynKmii;

CTPOUTbH T€OMETPUYECKHE 00pa3bl ypaBHEHUN 1 HEPABEHCTB Ha KOOPJAMHATHOMU IJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: TPAQUKN TPUTOHOMETPUIECKUX (PYHKITUH;

MPUMEHSATH (DYHKIMH 71 MOJACIUPOBAHUS U UCCIICIOBAHUS PEATHHBIX TIPOIIECCOB.

Hauanma MmaremaTnueckoro ananmsa:

HCITOJIH30BAaTh MTPOU3BOIHYIO JIJIST UCCIIETOBaHNUS (PYHKITUHN HA MOHOTOHHOCTD U SKCTPEMYMBI;

HaxOJIUTh HauOOJIbIIIee U HAUMEHbIIIee 3HAYCHUS (DYHKIINH HETPEPHIBHOW HA OTPE3KE;

HCITOJIB30BaTh MPOU3BOAHYIO IS HAXOXKIEHUS HAWIYUIIETO PEIICHHS B MPHUKJIAJIHBIX, B TOM YHCIIC COIHATBHO-
HPKOHOMHUYECKHUX, 3a/1a4ax, JIJIs OMPECICHIS CKOPOCTH U YCKOPEHUS TIPoIiecca, 3aJaHHOT0 (POopMyIIoi mim rpadukoM;

CBOOOJHO OIEPUPOBATh TOHITHAMU: TEepBOOOpa3Has, OMNPEACIEHHBIH WHTErpaj, HAXOAUTh TEPBOOOpPA3HBIC
AJIEMEHTAPHBIX (PYHKITUH U BBIUUCISATH HHTErpal o ¢popmyie Hetorona-JleliOnuna;

HaXOJIUTh TIJIOMIAHU TUIOCKUX (GUTYP U OOBEMBI TEJT C TOMOIILI0 HHTETPAIA;

UMETh TMPEJCTaBICHUE O MaTEeMaTHYECKOM MOJCIMPOBAaHUM Ha TMpUMEpE cocTaBlieHus auQdepeHInaibHbIX
YPaBHEHUH;

pemaTh MPUKIATHBIE 3a7a4d, B TOM YHUCJE COIMAIbHO-DKOHOMHYECKOTO U (DU3UYECKOTO XapaKTepa, CPeCTBAMU
MaTEeMaTUYECKOTO aHaJIn3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC

KonmuectBo yacoB

No DnekTpoHHbIC (IU(PPOBEIE)
HaumenoBanue pa3fenoB ¥ TeM IPOrpaMMBbI Konrponsasle  IlpakTuueckue
n/m Bcero o0Opa3oBaTeNbHbIE PECYPCHI
paboThI paboTsI
MHOK€eCTBO IEMCTBUTENBHBIX YHCEIL.

1 MHuorounensl. PanionanabHble ypaBHEHUS U 24 5 bubmuoreka [{OK
HepaBeHCTBa. CUCTEMBI IMHEWHBIX https://m.edso0.ru/1568aba3
YpaBHEHUU

) Oyukiuu U rpaduku. CreneHHas GyHKIUS C 12 1 bubnnoreka [JOK
LIEJIBIM IT0KA3aTeIeM https://m.edso0o.ru/1568aba3

3 ApudmeTrueckuii KOpeHb N-Oi CTETICHHU. 15 1 bubmmoreka [JOK
WppanmonaibHble ypaBHEHUS https://m.edsoo.ru/1568aba3

4 [TokazarenpHas ¢pynkuus. [lokazarensHbie 10 1 bubmuorexa [IOK
YpaBHEHUSA https://m.edso0.ru/1568aba3

5 Jlorapudmuuaeckast GpyHKIHS. 18 1 bubnnorexa [JOK
Jlorapudmudeckue ypaBHeHUs https://m.edsoo.ru/1568aba3

5 TpuronomeTpruyeckue BeIpaxkeHUs U 29 1 bubmuoteka [IOK
ypaBHEHUSA https://m.edso0o.ru/1568aba3

bubmmoteka IIOK

7 I1 10 1

OCIEAOBATEIRHOCTH H HPOTPeCeHHt https://m.edso0o.ru/1568aba3
bubnunotexa LIOK

8 H T 20 1

epEprIBHEIC (pyHKiH. [poH3BOHas https://m.edsoo.ru/1568aba3

9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 1 bubnunoreka LIOK

3HAHUU https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



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/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
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11 «A» KIIACC
No Komuiectro wacos DnekTpoHHbIe (IU(PPOBEIE)
o HanmeHnoBaHue pa3ielioB U TEM MTPOrPaMMBbI Beero Konrponbueie = [IpakTrueckue 0GPA30BATEITBHBIC PECyPCHI
paboThI paboThI
1 I/ICCJIGILOBaHI:Ie (GYHKITUH C TOMOIIBIO 29 p
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (YHKITHHA. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
norapuMUYECKHe HEPABCHCTBA
KomriekcHeie yncna 10 0
HarypanbHble 1 1ienbie yncia 10 0
CucreMbl palliOHATbHBIX, HPPALIMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 0
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3 IS 14 0
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 134 6 0
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJIBHOM

HNPOI'PAMMBI
10 KJIACC
Kon [TpoBepsieMbie peAMETHBIE PE3yJIbTaThl OCBOCHUSI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbI CPETHEr0 00ILEero
poBepseMoro | o0pa3oBaHus
pe3yJibTara
1 Yucna u BeIYMCICHUS
11 OmnepupoBath MOHATUSIMH: PAIIMOHAIILHOE M JEHCTBUTEIILHOE YHCII0, OOBIKHOBEHHAS M IECSITUYHAS APOOB, MPOLIEHTHI
1.2 BoinonHaTe apupMeTHyecKre onepaluuu ¢ pallMoOHAIbHBIMU U AEHCTBUTEIbHBIMU YU CIAMU
1.3 BoinonHaTe npuOIMKEHHBIE BBIUMCICHMS, UCIIONB3Ys IMpaBWila OKPYIVIEHHUS, AeNaTh NPUKHUIKY U OLIEHKY pe3yJbTaTa
BBIYMCIICHUH
14 OnepupoBatrh MOHATUSAMU: CTEIIEHD C LIEJIBIM [10Ka3aTeIeM, CTaHAapTHas GopMa 3allucy AEHCTBUTENBHOIO YHCIIa, KOPEHb
HaTypaJbHOM CTENEHM; UCIIOIb30BATh MOAXOAILYI0 (OPMY 3aIMCH ACHCTBUTEIbHBIX YHCENT Ul PELICHUS IPAKTUYECKUX
3aJ1a4 U [Ipe/ICTaBICHMsI JAaHHBIX
1.5 OnepupoBaTh NOHATUSMU: CUHYC, KOCUHYC U TAHI€HC IPOU3BOJIBHOIO YIJIa; UCIOIb30BaTh 3alUCh MPOU3BOJILHOTO yTIia
yepe3 00paTHbIE TPUTOHOMETPUUYECKUE (PYHKIIMH
2 YpaBHEHUsI U HEPABEHCTBA
2.1 OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, 1LIE€JI0€, PAllMOHAIBHOE, HPPALMOHAIIBHOE YpaBHEHUE,
HEPaBEHCTBO, TPUTOHOMETPUYECKOE YPaBHEHUE
2.2 BrinonHaTe npeoOpa3oBaHysi TPUTOHOMETPUUYECKUX BBIPAKEHUH U pelIaTh TPUTOHOMETPUUECKUE YPABHEHUS
2.3 BoinonHsATe TpeoOpazoBaHus LENbIX, PAllMOHAIBHBIX U HPPALMOHATIBHBIX BRIPAXKEHUN U pelllaTh OCHOBHBIE TUIIBI LIETBIX,
palMOHAIBHBIX M HPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB
2.4 [IpuMeHsTh ypaBHEHUS U HEPABEHCTBA JJISl pELICHHs] MaTEMaTUUECKUX 3a/1ad U 33a4 U3 pa3IMuHbIX o0iacTtell HayKu U
peaJbHOU KU3HU
2.5 MonennpoBaTh peajibHble CUTYyallud Ha S3bIKE alreOphl, COCTABIIATH BhIPAXKEHUSI, ypaBHEHHS, HEPABEHCTBA 110 YCIIOBHIO
3aJ1auu, UCCIIEJI0BAaTh MOCTPOCHHBIE MOJIENIU C MCIIOIb30BAHUEM allnapaTa ajareopsl
3 OyHKIMH U TpadUKH
3.1 OnepupoBarh MOHATHUSAMU: (YHKIHS, CIOCOOBI 3amaHusi (YHKIMH, OOJACTh OMpPEACNICHUs W MHOXKECTBO 3HAYCHUI
¢yHKumu, rpaduk QyHKIMH, B3aMMHO 00paTHbIe QYHKIIUU
3.2 OnepupoBath NOHATHSIMH: YETHOCTh U HEUETHOCTh (DYHKIMHU, HYJIH PYHKINH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBathk rpaguki GyHKIMHA Ui pelieHns ypaBHEeHU]
3.4 Ctpouth u yuTaTh rpaduKy JMHEHHON (QYHKIMH, KBaAPATUYHOW (PYHKIIMHU, CTEIEHHON (MYHKIIMH C LENbIM MOKa3aTelleM
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3.5

Ucnonb3oBarh rpaduku GyHKUIUN IS UCCIEIOBAaHUS MPOIIECCOB M 3aBUCHUMOCTEH MpHU PEHICHHH 3a]ad U3 APYTUX
yueOHBIX IPEAMETOB U PEANbHOM KU3HH, BEIpaKaTh (OPMYIIaAMHU 3aBUCHMOCTH MEKY BEIMYHMHAMU

4

Hagana MaTemMaTH4YeCcKOro aHajm3a

4.1

OHepI/IpOBaTB HOHATHUAMU: ITI0CJICA0BATCIIbHOCTD, apI/I(bMeTI/I‘IeCKaSI N ITCOMCTPHUUICCKAA MPOTPCCCUU

4.2

OnepupoBarh MOHATHIMH: OSCKOHEYHO YOBIBAIOIAsh T€OMETPUYECKasl MPOrpeccus, CyMMa OECKOHEYHO YObIBaromiei
reOMETPUUYECKOI Mporpeccuu

4.3

3al[aBaTB MOCJICAOBATCIIbHOCTU Pa3JIMIHbIMU crocobamMu

4.4

Hcnons30BaTh CBOMCTBA HOCHeﬂOBaTeHBHOCTeﬁ u nporpeccnﬁ JJid pCHICHMS pC€aJIbHBIX 3a/1a4 IIPUKIAJHOI'O XapaKTepa

5

MHuoecTBa U JIOTHKa

5.1

OHepI/IpOBaTL IMOHATHUAMMA: MHOXXCCTBO, OIICPAIMH Had MHOXKXCCTBAMHU

5.2

Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIH aImapar Jijisl ONUCAaHUsI PEAJIbHBIX MTPOIIECCOB U SIBJICHUH, IPH PEIICHUH 3a/1a4
U3 IPYTUX YUeOHBIX MMPEIMETOB

5.3

OHepI/IpOBaTL MNOHATHUAMM: OIIPCACIICHHUEC, TCOPCMA, CICACTBHUC, 1OKA34aTCIbLCTBO

11 KJIIACC

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsiembIe IpeIMETHBIC PE3yJIbTAThI OCBOCHUS OCHOBHOM 00pa30BaTeIbHON IIPOrPaMMBbI CPETHET0 00IIETO
oOpa3zoBaHHs

1

Yucnaa ¥ BEIYUCICHUS

11

OHepI/IpOBaTI) MOHATHUAMU: HATYPAJIbHOC, CJI0€ YUCIIO; UCIIOJb30BATh MPU3HAKHU ACIIMMOCTH LCIIbIX YHUCCII, PA3JIOKCHUC
4urciia Ha ITPOCThIC MHOXKUTCIIN IJId PCIICHU A 3a1a4

1.2

OnepupoBatrh NOHSATHEM: CTENIEHb C PAIIMOHAIBHBIM NIOKA3aTEIEM

13

OHepI/IpOBaTB ITOHATHUSAMMU J'IOFapI/I(bM qucia, JCCATUYHBIC 1 HATYPAJIbHBIC JIOFapI/I(I)MLI

2

YpaBHEHHUsI U HEPABEHCTBA

2.1

[IpuMeHsTh CBONCTBA CTETIEHHU JJI IPE00pa30BaHUs BHIPAKEHUH, ONIEPUPOBATH MOHATHSIMHU: I0KA3aTE€IbHOE YpaBHEHNE
Y HEPaBEHCTBO; PEIIATh OCHOBHBIE TUIIBI I0KA3ATEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BoinonHsATe mpeoOpazoBaHus BRIPAXKEHUM, COJIEpIKaIMX JIOorapu(Mbl; ONEpUpOBaTh MOHATUSAMU: JIOTapupMUIecKoe
ypaBHEHHE U HEPABEHCTBO; PellIaTh OCHOBHBIE THUIIbI JJOrapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

2.3

HaxonuTts penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

2.4

OHepI/IpOBaTB MOHATHUSIMU: CUCTEMA JIMHEHHBIX ypaBHCHI/Iﬁ uee pCemICHUC; UCII0JIb30BATE CUCTCMY JIMHEMHBIX ypaBHeHI/Iﬁ
AT pCIICHUS IMPAKTUICCKUX 3aaa4d

2.5

Haxoauth peUICHUA HpOCTGﬁH.IHX CHUCTCM U COBOKYHHOCTGI\/'I palOHAJIbHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB
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2.6 MogenupoBaTh peaabHble CUTYallUU Ha S3bIKE aJreOphl, COCTABIIATH BBIPAKEHMSI, ypaBHEHU S, HEPABEHCTBA U CUCTEMBI
10 YCIIOBHIO 33]1a4H, MCCIIEIOBATh MOCTPOCHHBIE MOJIENIU C MCIIOJIB30BAHKEM allllapaTa ajareOpsl

3 DyHKIMU U Tpaduku

3.1 OmnepupoBaTh MOHATUSAMHE: NTEpHOANYECKAs (QYHKIIHS, TPOMEKYTKH MOHOTOHHOCTH (DYHKITHH, TOYKH SKCTPEMyMa
¢byHKUMHU, HanOoJIblIee U HAMMEHbIIIee 3HaueHUs (PyHKIMM Ha POMEXKYTKE; UCIOIb30BaTh UX JJIsl UCCIIEIOBAHUS
GyHKIMH, 331aHHON TpaguKOM

3.2 OmnepupoBarh MOHATUSAME: TPaUKK OKA3ATEIBHOM, TOrapu(PMHUUECKON U TPUTOHOMETPHUUECKUX (DYHKIIHIA; H300pakaTh
UX Ha KOOPJMHATHON INIOCKOCTH U UCIOJIb30BaTh JUIsl PELICHUs YPaBHEHUH U HEPABEHCTB

3.3 N300pakaTh Ha KOOPIAMHATHOM IIIOCKOCTU Tpa(UKK JTMHEHHBIX YpaBHEHHUH U HCIIOIB30BATh UX JUIS PELICHUS CHCTEMBI
JINHEWHBIX YPABHEHUU

3.4 Hcnonp3oBath rpaduky GyHKIMHA U1 HCCIETOBAHMS TPOIIECCOB M 3aBUCUMOCTEH M3 JPYTUX YUEOHBIX AUCIUILIUH

4 Hauana MmaTeMaTH4ecKOro aHajn3a

4.1 OmnepupoBaTh MOHATUSME: HENPEPbIBHAS (PYHKIHUS, TPOU3BOIHAS (PYHKIINH; HCIIOJIB30BATh TEOMETPUICCKUH
¢u3nUecKuil CMbICI IPOU3BOIHOMN JIJIs pelleHus 3a/1a4

4.2 HaxonuThs mpou3BOgHBIE SIEMEHTAPHBIX (DYHKIMIA, BEIYUCISATH IPOU3BOAHBIE CYMMBI, TPOM3BEACHNUS, YACTHOTO
byHKIMI

4.3 Vcnonb30BaTh NPOU3BOIHYO JJIs HCCIeI0BaHUs (YHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI, IPUMEHSTH PE3YIbTaThl
WCCIICIOBAHMSI K TOCTPOSHUIO TpaduKoB

4.4 Vcnonb30BaTh NPOU3BOIHYIO JJIsl HAXOXKACHUS HAWITYUILIETrO peleH sl B PUKIIAAHBIX, B TOM YHCIIE COLIMAIBHO-
HYKOHOMHYECKHX, 3a7a4ax

4.5 OnepupoBaTh NOHATUSIMU: IIEpBOOOPa3HAsl U MHTETpall; IOHUMATh T€OMETPHUECKUI U (PU3NUECKUH CMBICI MHTErpaa

4.6 HaxoauTs nepBooOpa3Hble JieMEHTapHbIX QYHKIMH, BEIUUCISITh HHTErpal 1o popmysie Hetotona — JleliOHuma

4.7 Pemrate npukiagHble 331241, B TOM YHCIIE€ COLUATBHO-3KOHOMUYECKOT0 U (PU3UYECKOr0 XapakTepa, CpeiCTBaMU

MATCMAaTHYCCKOIo aHajln3a
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IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC
Kon [TpoBepsieMbIii 3JIEMEHT COIepKAHUS
1 Yucna 1 BEIUUCIEHUSA

1.1 Pannonanpubie yncna. OOBIKHOBEHHBIE U ICCSITUYHBIC APOOH, IPOIICHTHI, OECKOHEYHBIC MTEPUONUECKUE APpOOH. ApudMeTHIECKHE
OTIepaIiy C parMOHATLHBIMU YHCIIAMU, IPe00pa30BaHuUs YHCIOBBIX BhIpakeHU. [IpuMenenre apobeii u mpoIeHTOB [Tl PEIICHHUS
HMPHUKJIAIHBIX 3371249 U3 Pa3IMYHBIX OTpaciiel 3HAaHUH M peaIbHOMN JKU3HH

1.2 JeiicTBuTenpHbIe yncna. PanmoHanbHbIe U UPPAMOHAIBHBIC YMCIa. ApU(PMETHIECKHE ONEPALuH C ICHCTBUTEIHHBIMHI YHCIAMU.
[TpubsnkEHHBIE BEIYUCIICHHS], TPABUJIa OKPYIJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BbIUMCIICHUI

1.3 Crernenb ¢ 1enbiM nokazateneM. CranmgaptHas (opMa 3alucH JeHCTBUTEIBHOTO Yucia. Mcmonp3oBaHue moaxoasimed (hopMbl
3aIlUCH JICHCTBUTEIILHBIX YUCEI JUIs PEIICHHsI MPAKTHYSCKUX 3aJ1a4 M IPECTABICHHS JaHHBIX

14 Apudmernueckuii KOpeHb HaTYpaJbHOU cTeneHu. JIeHCcTBHs ¢ apudMETHUECKUMI KOPHIMHU HATYPaJIbHOM CTEICHU

1.5 CuHyc, KOCHHYC M TAaHT€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YUCIOBOT0 apryMeHTa

2 YpaBHEeHMs 1 HEPABEHCTBA

2.1 Tos1ecTBa U TOXKIECTBEHHBIC MPE0Opa3oBaHUs

2.2 [TpeobpazoBaHre TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETpHUECKUE (hOPMYJIIbI

2.3 YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemeHne HepaBeHCTBA. MeTo 1 MHTEpBAJIOB

2.4 | PemieHue nenbx U ApoOHO-pAIMOHAIBHBIX YPABHEHUH U HEPAaBEHCTB

2.5 PemieHne nppanmoOHAIBHBIX YPaBHEHUN U HEPAaBEHCTB

2.6 | Pemenue TpUrOHOMETPHUECKUX YPaBHEHUH

2.7 HpI/IMeHeHI/Ie ypaBHeHI/Iﬁ N HECPABCHCTB K PCHICHUIO MATEMATUYCCKUX 3a1av U 3aJla4 U3 PA3JIMIHBIX oOmacrei HAayKH U peanLHoﬁ
KHN3HHU

3 OYHKIMH U TpadUKu

3.1 @yHK1Ms, criocoOsl 3a1anus GyHkimu. ['paduk pynkumu. Bzaumuo obpaTHble GQyHKIUU

3.2 Ob6nacTb onpezeneHNus U MHOKECTBO 3HaueHu# ¢pyHkimu. Hymu ¢pynkuuu. [IpomexyTkn 3HakonocTossHCTBa. UETHBIE U HEUETHBIE
byHKIMHA

3.3 | Crenennas GyHKIMS C HATypaJIbHBIM U 11eJIbIM MoKazatesieM. E€ cBoiicTa u rpaduk. CBoiicTBa U rpaduK KOpPHs N-OH CTENEHH

3.4 TpuronomeTpuyeckasi OKpyKHOCTb, OIIpe/ieJIeHHe TPUTOHOMETPUUECKUX (PYHKIMHM YMCIOBOrO apryMeHTa

4 Hauana maTemaTudyeckoro aHainza

4.1 HOCJ’ICI[OB&TCJ'IBHOCTI/I, CIIOCOOBI 3aJIaHKs IMOCJIEI0BaTeIbHOCTEM. MOHOTOHHBIE IOCIEA0BATEIbHOCTH
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4.2 | Apudmerndeckas U reoMeTpuuecKkas nporpeccuu. beckoHeuHo yObIBaromias reomerpudeckas nporpeccusi. Cymma 6€CKOHEUHO
yObIBaromeil reomerpuyeckort mporpeccun. @opmMyiia CIOKHBIX TPOLEHTOB. VICIOIp30BaHNEe IPOTPECCUU /ISl PELICHUS PeabHBIX
3ajlay MPUKJIIAJIHOTO XapaKTepa

S MHo’kecTBa U JIOTHKA

5.1 MHoxecTBO, onepanuu HaJl MHOKecTBaMHU. [lnarpamMmel Ditniepa — Benna. [IpuMeHnenne TeopeTuKo-MHOKECTBEHHOTO anmapara Jyis
OTIMCAHMsI PeaJIbHBIX MIPOIIECCOB U SIBJICHUH, P PEIICHUH 3324 U3 APYTHX YUSOHBIX IPEIMETOB

5.2 Ornpezenienne, Teopema, Cle[CTBUE, J0Ka3aTeIbCTBO

11 KIIACC

Kon [IpoBepsieMblil 2JIEMEHT COAEPKAHUS

1 Yucna u BBIYUCICHUSA

11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

1.2 CreneHb ¢ palioHaJIbHBIM NOKa3aTeneM. CBoMCTBaA CTENEHU

1.3 Jlorapudm yucna. JlecaTuyHble U HATYpaJIbHBIE JOTapU(MbI

2 VYpaBHEHUS U HEPABEHCTBA

2.1 IIpeoOpa3oBaHue BBIPAXKEHHUH, COAECPIKALIMX JIOTapU(OMBI

2.2 [TpeoOpa3oBanue BRIpaXEHHI, COACPIKAIINX CTENICHH C PAIlMOHAIBHBIM TIOKa3aTeIeM

2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 IToka3aTenbHblE YpaBHEHUS U HEPABEHCTBA

2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA

2.6 CucteMbl TMHEWHBIX YpaBHEHU. Perienne npukiaaHbIxX 3a7a4 ¢ MOMOIIBIO CUCTEMBI TMHEWHBIX YpaBHEHHH

2.7 CucTeMbl 1 COBOKYITHOCTH PALlMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB

2.8 [TpumeHeHne ypaBHEHNH, CHCTEM W HEPABEHCTB K PEIICHUIO MaTEMAaTUIECKHX 3a/1a4 U 3aja4d M3 pa3IMIHBIX 00JacTell HAyKu U
peanbHOM )KU3HU
OyHKIUH U TpapUKH

3.1 @Oyukius. [lepunoandeckue pyHknmu. [IpoMekyTKH MOHOTOHHOCTH (DYHKIIMU. MaKCUMYMBI U MUHUMYMBI (DYHKITHH.

HawnbGonbiiee 1 HauMeHbIIIee 3HAUCHUE (by'HKI_II/II/I Ha MPOMCIKYTKC
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3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

3.4 Hcnonb3oBanue rpadukoB GyHKIUN A7 peIIeHHs] YpaBHEHUH 1 JIMHEHHBIX CHCTEM

3.5 Hcnonp3oBanue rpadukoB GyHKIUN A1 MCCIIEJOBAHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOPhIE BO3HUKAIOT IIPH PELICHUHU 3a7a4
U3 APYTUX y4eOHBIX MPEAMETOB U PeaIbHOM KU3HH

4 Hauana maTremMaTiueckoro aHaiunsa

4.1 HenpepsiBable pyHKIMU. METOA HHTEPBAIOB JJIs pEIICHUS] HEPABEHCTB

4.2 [TpousBoanas pynkuuu. ['eomerpudeckuii 1 GU3MIECKH CMBICI TPOU3BOIHOM

4.3 [TpouzBosHbIe An1eMeHTapHbIX QYHKIMNA. DOpMyJIIbl HAXOKACHUS IPOU3BOJHON CYMMBI, IPOU3BEICHHS U YACTHOTO (DYHKLUH

4.4 [TpumeHeHne TpOM3BOTHON K UCCIeIOBaHHUIO (DYHKIIHIA HA MOHOTOHHOCTB M 9KCTpeMyMbl. HaxoxkieHne Haubobuiero u

HaAaMMCHBIICI'O 3HAUYCHU A q)YHKIII/II/I Ha OTPE3KE

4.5 [TpuMeHeHHe TPOU3BOTHON JUTSI HAXOXKIACHHS HAMTYUIIICTO PEIICHUS B IPUKJIATHBIX 3a7a49aX, Uil ONPEICIICHUS CKOPOCTH
nporiecca, 3aIaHHOTO (GOPMYIIOH HiTH rpaduKkomM

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

4.7 Wuterpain, ero reomerpuueckuii 1 puznueckuii cmpica. Berancnenue nnrerpana mo ¢popmysie Hetorona — Jleiibuuia

ITPOBEPAEMBIE HA ET'3 10 MATEMATHKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOHU OBPA3OBATEJBHOU ITPOT'PAMMBI CPEJHET'O OBIIIET'O OBPA3OBAHUA

Kon
[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yJIbTaTaM OCBOCHHSI OCHOBHOH 00pa30BaTebHOM MPOTPAMMEBI CPEIHETO
MIPOBEPSEMOTO
POBEP oO1ero oopa3oBaHus
TpeboBaHus

Brnagenne merogamu J0Ka3aTeNbCTB, ajlrOpUTMaMHU pelIeHUs 3adady; yMeHue (opMmyiaupoBaTh U ONEPUPOBATH
MOHATUSAMMU: OIPEACIICHUE, aKCUOMa, Teopema, CIEIACTBHUE, CBOMCTBO, IPU3HAK, IOKA3aTEJIbCTBO, PAaBHOCUIIbHBIC
1 (GbOpMyIUPOBKY; MPUMEHSTh UX; YMEHHE (OpPMYJIUpOBaTh 00paTHOE M MPOTHUBOIOJIOKHOE YTBEPKIECHUE, TPUBOIUTD
IIpUMEpPbl M KOHTPIPHUMEPHI, MCIOJIB30BaThb METOJ MAaTEMATUYECKOM WHAYKLMH; IPOBOAUTH JOKa3aTeNIbHBIE

pPacCyXJIeHHsI IPU PELICHWH 3aJad, OLEHUBATH JIOTMYECKYHO IPAaBUJIBHOCTh DPACCYKIEHUMN; YMEHHE OIIEpUpOBATH
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MIOHATUSAMM: MHOXKECTBO, IIOJAMHOKECTBO, OIEpAallMd HaJ MHOXXECTBAMM;, YMEHHUE HCIIOIb30BAaTh TEOPETUKO-
MHOKECTBEHHBIN anmnapar [Ulsl ONMCAHUs PEabHbIX IPOLECCOB U SBICHUM U IIPU PELICHUU 3a1ad, B TOM YHCIIE U3
APYTruX Y4eOHBIX IMPEIMETOB; YMEHHE OIEPHUpPOBATh MOHATHUSAMH: rpad, CBA3HBIA rpad, aepeBo, IUKI, rpad Ha

IIJIOCKOCTH,; YMCHHC 3a1aBaTh U OIIKMChIBATH Fpa(bbl Pa3JIMIHbIMHUA CHOCO6aMI/I; HCIIOJIB30BAaThb Fpa(l)I)I IIpHU PCIICHUU 3ada4

YMeHue onepupoBaTh MOHATUSAMH: HAaTypalbHOE YHUCIIO, LIE€JI0€ YUCIIO, CTENEHb C LEJIbIM IIOKa3aTeleM, KOPEHb
HATYypaJbHOM CTETEHH, CTETNICHb C PAllMOHAIBHBIM IT0Ka3aTeJIeM, CTETIEHb C ICHCTBUTEIBHBIM ITOKa3aTeNeM, JJorapupm
qHcia, CHHYC, KOCUHYC U TAHT'€HC IPOU3BOJIBHOTO YHCIIA, OCTATOK [0 MOJYJIIO, PAllMOHAIBHOE YHCII0, UPPAlMOHATIBHOE
YHCJI0, MHOKECTBA HaTYpaJIbHBIX, LIEJIbIX, pPAlMOHAJIbHBIX, IEHCTBUTEIbHBIX YHCEN; YMEHHUE UCIOIb30BaTh IIPU3HAKU
JeTUMOCTH, HAMMEHbBIIUHM 001U AeIUTeNb U HaMMEHbIlee o0l1ee KpaTHoe, alropuT™M EBKIna NpH pelieHuy 3aad;
3HAKOMCTBO C Pa3JIUYHbIMHU MO3MLMOHHBIMUA CHUCTEMAMM CUHCIICHUS; YMEHHE BBIIOJHATh BBIUMCICHUE 3HAYEHUH U
peoOpa3oBaHus BBIPAXKEHUM CO CTEMEHAMHU M Jorapudpmamu, npeoOpa3oBaHus ApOOHO-PALMOHAIBHBIX BBIPAKEHUH;
YMEHHUE OTIEPHPOBATH MOHATUSMU: TIOCIE0BATEIILHOCTD, apu(METHYECKast IPOTPECCHs], TEOMETPUIECKast IPOrPECCHS,
0EeCKOHEUHO YyObIBaloIllas IeOMETpUYecKas IMPOrpeccus; yMEHHE 3a/laBaTh IOCIEJOBAaTEIbHOCTH, B TOM 4YHCIE C
MIOMOUIBI0 PEKYpPPEHTHBIX (OPMYJI; YMEHHE ONEepUpOBaThb IOHATHUAMHU: KOMIUIEKCHOE YHCIO, COIpPSHKEHHbBIE
KOMIUIEKCHBIE YU CIIa, MOAYJIb U apTyYMEHT KOMIUIEKCHOT'O YHCIIa, (popMa 3aliucu KOMIUIEKCHBIX YHcen (TeoMeTprudeckas,
TPUTOHOMETpHUECKas U anredbpanyeckas); yMeTb IPOU3BOIUTH apu(pMETHUECKUE AEUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOJIUTh TPUMEPHl HUCIOJIB30BAaHUS KOMIUIEKCHBIX YHCEN; ONEpUpOBATh MOHATHAMH: Marpuua 2x2 u 3x3,
OIIPEAEIIUTEND MAaTPUILIBI, TEOMETPUUECKUI CMBICIT ONPEAEITUTEIS

YMeHue onepupoBaTh MOHATUAMU: pallMOHATIbHBIE, UPPALMOHATIbHbIE, T0Ka3aTelIbHbIE, CTETIEHHBIE, JJIorapu(pMUYecKue,
TPUTOHOMETPUYECKHE YpPaBHEHHS M HEPaBEHCTBA, UX CHCTEMbI; YMEHHE ONEpHUPOBATH MOHATHSIMH: TOXJIECTBO,
TOKIECTBEHHOE NpeoOpa3oBaHKe, YpaBHEHHE, HEPAaBEHCTBO, CUCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIIBHOCTH
ypaBHEHMI, HEPABEHCTB M CHUCTEM; YMEHHE pelllaTh YpaBHEHUS, HEPABEHCTBA M CHCTEMbI C MOMOIIBIO Pa3IMYHBIX
IpUEMOB; pellaThb ypaBHEHHUs, HEPAaBEHCTBA U CHCTEMBI C [apaMETPOM; NPUMEHATh ypaBHEHUs, HEPaBEHCTBA, UX

CHUCTCMBI IJIA pEIICHUA MAaTEMATUYCCKUX 3aaa4 1 3a1a4 U3 Pa3JINIHbIX obnacTen HAayKu U peaﬂbHOﬁ KHU3HHU
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YMeHue omnepupoBaTh MOHATUAMHU: (DYHKIHS, YETHOCTb (PYHKUUH, MEPHOAMYHOCTH (YHKIHH, OTPAaHUYEHHOCTh
(GYHKIIMHM, MOHOTOHHOCTH (PYHKIIMH, SKCTpeMyM (QYHKIUH, HauOojiblliee W HaWMEHbLIee 3HaueHWs (QyHKIUM Ha
MIPOMEXYTKe, HeNpepbhlBHAs (YHKLHUSA, aCUMIOTOTH rpaduka (yHKIHH, TepBas W BTOpas MPOU3BOAHAS (DYHKIHH,
TeOMETPUYECKU U (PU3MYECKUI CMBICI MPOM3BOAHOMN, IEpBOOOpa3Hast, ONpPEAEIEHHBII HHTETPANl; YMEHUE HAXOAUTh
acUMIITOTHI rpaduka (yHKIMH; YMEHHE BBIUYUCIATH MPOU3BOIHBIE CYyMMBI, IPOM3BEICHHS, YACTHOTO U KOMIIO3ULIUU
(byHKIMI, HAXOAUTH YpaBHEHUE KacaTelIbHOW K TpaduKy (QyHKINHM; yMEHUE HaXOJUTh IMPOU3BOIHBIC SIEMEHTAPHBIX
(GYyHKIMH; YMEHHE UCTIONIB30BATh MIPOU3BOIHYIO /ISl UCCIENOBaHU (PYHKIWH, HAXOJUTh HAUOOIBIINE 1 HAUMEHBIINE
3HAUYeHHs (QYHKIHA; CTPOUTH Tpa)MKd MHOTOWICHOB C HCIIOJIb30BAHMEM amIapara MaTeMaTH4ecKOro aHaln3a;
MPUMEHSTh TMPOU3BOAHYIO JUISI HAaXOXKIEHHS HAWIYyYIIero PEIIeHWs B MPHKIAIHBIX, B TOM YHUCIIE COIHAIBHO-
KOHOMUYECKUX U (PU3MUYECKUX 3a]auax; HaXOJHUTh IUIOMAIU U 00BEMBI (PUTYp C TIOMOIIBIO WHTErpaja; MPUBOAUTH

MPUMEPHI MATEMATUYECKOTO MOACITUPOBAHMS C TIOMOIIBIO TN (HEepeHITNATBHBIX YPaBHEHHHA

YMeHune oneprupoBaTh MOHATUAME: Tpaduk GyHKIHMU, 0OpaTHAs PYHKINS, KOMIO3UIUS QYHKIWH, THHEHHAS QyHKITHS,
KBaJpaTu4Has (QyHKIMs, palroHalbHas (QYHKIMA, CTeNeHHass (QyHKIMs, TPUTOHOMETpUUYECKUE (YHKLUHU, OOpaTHbIE
TPUTOHOMETpHUECKHe QYHKINY, TIOKa3aTeabHas 1 Jorapudmuueckas GyHKUNN; YMEHUE CTPOUTh IPaPUKU U3yUEHHBIX
(GyHKIUH, BBIIOIHATH MpeoOpa3oBaHus TpadUKoOB (QYHKIMM, HUCHONB30BaTh I'padUKH Ui U3y4EHUs MPOLIECCOB U
3aBUCUMOCTEH, NMpH peIIeHUuH 3a7ady U3 JPYyTuX Y4eOHBIX MPEeIMEeTOB M 33Jad U3 peajbHOM >KU3HM; BBIpAXaTb
(dbopMy1aMy 3aBUCUMOCTH MEX/1y BETMUYMHAMU; UCII0JIb30BaTh CBOWCTBA U rpaduKy (GyHKUUHN IS pelIeHNs ypaBHEHHH,
HEpaBEHCTB U 3aJlau C MapaMeTpaMu; M300pakaTh Ha KOOPJMHATHOM IUIOCKOCTH MHOXECTBA pEIICHUH ypaBHEHHIA,

HCPaBCHCTB U UX CUCTEM

VMmenune peaTh TEKCTOBBIC 3a/la4r Pa3HbIX THIIOB (B TOM YHCJIC Ha MMPOUCHTHI, JO0JIM U YaCTH, Ha IBUXKCHUC, pa60Ty,
CTOUMOCTb TOBAapOB U YCIYyT, HAJOTH, 3aJda4d U3 o0iactu yOpaBJICHUA JIMYHBIMU U CEMEUHBIMU (bHHchaMH);
COCTABJISITh BBIPAXKCHUSA, YPAaBHCHHSA, HCPABCHCTBA M UX CUCTEMBI IO YCIOBUIO 3aJadd, HCCICAOBATH IMOJTYYCHHOC

pelIICHUC U OLCHHUBATH HpaBI[OHOI[O6HOCTB PE3YJIbTATOB; YMCHHEC MOACIIUPOBATHL PCAJIBHBIC CUTYAllUM Ha A3BIKC
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MAaTCMaTUuKH,; COCTABJIATH BBIPAXKCHUA, YPABHCHUSA, HCPABCHCTBA U UX CHCTCMBI 110 YCJIOBHIO 3aJadd, HUCCJICIOBATH

IIOCTPOCHHBIC MOACIIN C MUCITIOJIB30BAHUEM allrapara aJ'Il"C6pBI, HHTCPIPETUPOBATH HOJ'IyLIeHHHﬁ pe3ysibTaTt

YMeHue omnepupoBaTh MOHITUSAMH: cpeAHee apudMeTHUecKoe, MeauaHa, HaubOojblllee W HAaUMEHbIIee 3HAYCHUS,
pa3Max, JUCHepCHs, CTaHJAPTHOE OTKIOHEHHWE YHCIOBOIO HaOoOpa, yMEHUE W3BJICKaTh, HWHTEPIPETUPOBATH
uH(poOpMalIMI0, TPEICTABICHHYI0 B Ta0iMllax, Ha JauMarpaMmax, rpadukax, OTPa)Kalollyl0 CBONCTBA pealbHbBIX
MIPOLIECCOB U SIBIICHUI; MPEACTABISATh HHPOPMAIMIO C MMOMOIIBI0 TaOIUI] U AUArpaMM; UCCIEIOBATh CTATUCTHYCCKHE
JaHHBIC, B TOM YHUCJIE C MPUMEHEHHEM rpauuecKux METOJOB U DJIEKTPOHHBIX CPEACTB; rpaUuecKd HCCIEN0BaTh

COBMECTHBIE HAOJIOICHUSI C IOMOIIIBIO JJUArPaMM PACCEMBAHMS U JINHEWHON Perpeccuu

YMeHue onepupoBaTh MOHATHSAMHU: CIy4YalHBIM ONBIT M CilydailHOEe COOBITHE, BEPOSTHOCTb CIy4yailHOro cOOBITHS;
YMEHHE BBIYHCIATH BEPOATHOCTH C HCIIOIB30BAHHMEM TpapUUecKHX METOIOB; MPUMEHSTH (OPMYJBI CIOKEHHS U
YMHOXXEHUS BEPOATHOCTEH, (OpMyITy MOJIHOM BEPOSTHOCTH, popmyiny bepHyiin, komOuHaTOpHbIE (haKThl U HOPMYJIBL;
OLICHUBATh BEPOSATHOCTHU peabHBIX COOBITHI; yMEHHE ONEPUPOBATH MOHATUAMU: CIy4yaiiHas BEIUYMHA, PACIIPEIETICHIE
BEPOSATHOCTEH, MaTEMAaTUYECKOE OXKUAAHUE, IUCHIEPCUS U CTAHIAPTHOE OTKJIOHEHHE CIy4YalHOM BeJIMYMHBI, QYHKLIUU
pacupeneneHus U INOTHOCTH PaBHOMEPHOT0, IOKA3aTEIbHOTO U HOPMAJIBHOTO PACTIPEAEICHUI; YMEHUE UCII0JIb30BaTh
CBOWCTBA M3YUYEHHBIX paclpeAeseHUH Ul peleHns 3a/Ja4u; 3HaKOMCTBO C IMOHATUSAMU: 3aKOH OOJIBILIUX YHCEN, METOAbI
BBIOOPOYHBIX HMCCIEAOBAHUI; YMEHUE NPHUBOJUTH IMPUMEPHI MPOSIBICHUS 3aKOHA OONBIIMX YHUCET B MPHUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUAX; YMEHHUE ONEPUPOBATH MOHATHSAMHU: COUYETAHUE, MEPECTaHOBKA, YUCIIO COYETaHHM, YHUCIO
nepectaHoBok; OMHOM HbIOTOHA; yMeHHe NMpUMEHSATh KOMOMHATOpHbIE (DAKThl U PACCYKJEHUS JUIsl pelIeHMs 3ajady;
OLIEHUBATh BEPOSTHOCTU PEATbHBIX COOBITUH; COCTABIIATh BEPOSTHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATD MOJTy4YEHHBIN

pe3ynbTar

YMeHue orepupoBaTh NOHATUAMHU: TOUKA, IPSAMAas, IIIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA yTJIa, IUIOCKUI
yIoJj, ABYT'PAHHBIN YroJl, TPEXTPAHHBIN yroJjl, CKPELIMUBAIOLIMECS NPsAMbIE, MApaJUICIBHOCTD U IEPIEHIUKYIISPHOCTD
MPSAMBIX U IUIOCKOCTEW, YroJd MEXAY INPSMBIMH, YIOJ MEXAY NPSAMONW M IUIOCKOCTBIO, YTOJ MEXAY IIIOCKOCTSIMU,

pacCTodHruC OT TOYKHU O IIJIOCKOCTHU, PACCTOSAHUC MCKAY MNPAMBIMH, PACCTOAHUC MCKIAY IINIOCKOCTAMH, YMCHUC
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HCIIOJIB30BATh IIPpU PCHICHHMU 3ada4 H3YUYCHHBIC q)aKTBI U TCOPCMbI INUIAHUMCETPUH; YMCHHC OLICHUBATHL Pa3MCpPhI
00BEKTOB OKpYyXKariero Mupa, CTPOUTh MaTEMaTH4YCCKUEC MOJCIIN C ITIOMOINBIO I'€OMETPHUICCKUX MOHATHM U BCJIIMYMH,

peuiaTh CBA3AHHBIC C HUMHW NPAKTUYCCKUC 3a1a9U

10

11

12

YMeHue onepupoBaTh MOHATHAMHU: IUIOMIAAL PUTYPHI, 00bEM (UTypbl, MHOTOTPAaHHHK, TPABHIBHBIA MHOTOTPaHHUK,
CeueHHe MHOTOTpaHHHUKA, Ky0, mapajulesenunes, npusma, nupamuia, Gurypa U moBepXHOCTb BPALIECHUS, LIUIHHID,
KOHYC, map, cdepa, miomaas chepsl, mIonaas TOBEPXHOCTH MUPAMUBL, PU3MBI, KOHYCa, IIMIMHAPA, 00BEM Ky0a,
IIPSIMOYTOJIBHOTO NIapajuleeNMIIe a, IMPaMUIbl, TPU3MBI, IWIMHAPA, KOHYCa, I1apa, pa3BEPTKa IOBEPXHOCTH, CEUEHUS
KOHYCa ¥ IWJIMH]PA, TapaJljIebHbIe OCH WJIM OCHOBAHHMIO, CEUEHHE IIapa, INIOCKOCTh, Kacarouascs chepbl, HUIHHIPA,
KOHYCa; yMEHHUE CTPOUTh CEYEHHE MHOTOI'paHHHUKA, U300pakaTh MHOTOIPAaHHUKH, (PUTyphl M IOBEPXHOCTH BpALLCHU,
UX CEYCHHS, B TOM YHCIIE C TIOMOMIIBIO AJIEKTPOHHBIX CPE/ICTB; YMEHHE MPUMEHSATh CBOMCTBAa T€OMETPUIECKUX (HUTyD,
CaMOCTOSITENIbHO (hOPMYJIUPOBATh ONpEAETICHUs U3ydaeMbIX (DUTYp, BBIIIBUIaTh TMIIOTE3bl O CBOMCTBAX M IMPU3HAKAX
reoMeTpruecKuX (uryp, OOOCHOBBIBATh WJIM OINPOBEPraTh WX; YMEHHE NPOBOAWTH Kiaccudukanuio ¢Guryp mo

Pa3JIMYHBIM IIPpU3HAKAaM, BBIIIOJHATD HGO6XOI[I/IMBIG AOINOJHHUTCIIBHBIC ITIOCTPOCHUA

YMeHue onepupoBaTh NOHATUSAMU: IBH)KEHUE B IPOCTPAHCTBE, MapajljIeNIbHbIN IepeHOC, CUMMETPHS Ha IJIOCKOCTH U B
IIPOCTPAHCTBE, MMOBOPOT, Npeodpa3zoBaHue MOA0OMs, OJ00HbIE (PUTYPBI; YMEHHE paclO3HaBaTh paBHbIE U MOJOOHbBIE
(Gurypsl, B TOM 4HCII€ B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; UCIIOJIb30BaTh FEOMETPUUECKHUE OTHOLIEHUSI PU PELICHUH
3aJja4; HAXOJUTh T€OMETPUUECKUE BETMUMHBI (JIMHA, IO, TUIOIAAb, 00bEM) IPU PEIIEHUH 3a]1a4 U3 IPYTUX yUeOHbIX
MIPEIMETOB M U3 PealbHOM JKHU3HM; YMEHHUE BBIUUCIISITH T€OMETPUUECKHE BEIIMYMHBI (JJIMHA, YIOJl, JIOMa b, 00BEM,
IUIOIIAb MIOBEPXHOCTH), UCIIONIB3YS U3yUEHHbIE (POPMYJIIBI M METO/IbI, B TOM YHCJIE: TUIONIA (b TOBEPXHOCTH MMUPAMUJIBI,
MIPU3MBI, KOHYCa, IWIMH]IPA, IIoWaab chepbl; 00bEM KyOa, MPsIMOYTOJIBHOTO MapajljieNienunea, MupaMuibl, PU3MBbI,
LWIMHJIPA, KOHYCa, I1apa; YMEHUE HaXOIUTh OTHOIIEHHE 00bEMOB MOJJOOHBIX (pUryp

YMeHue onepupoBarh NOHSTUSIMM: IIPSIMOYTOJIbHAS CUCTEMA KOOpAMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPAMHATEHI

BEKTOpa, CyMMa BEKTOPOB, IPOW3BEIECHHE BEKTOpa Ha YHCJIO, pa3lioKeHHE BeKkTopa Mo 0asucy, CKalspHOe
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MMPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIoJl MCKAY BCKTOpaMH; YMCHHUC MCIIOJIB30BaATh BGKTOpHHfI n
KOOp,I[I/IHaTHBII\/lI METO IJI pCHICHUA T'COMETPHUYCCKUX 3a1a4 U 3aJa4 APYTrux y‘IC6HBIX npeaAMETOB
Vmenue BBI6I/IpaTI> HO,Z[XO,Z[HHII/Iﬁ MCTOJ JIA PEHICHUA 3aJdadl; IMOHHMMAHUC 3HAYMMOCTU MATEMATUKH B HM3YUCHUH

13 MNPpUPOAHBIX H O6IJ.[€CTBCHHBIX IIpoOLECCOB U HBHGHHﬁ; YMCHHUC pacCllO3HABATh HPOSABICHHUC 3aKOHOB MATCMATHUKU B

HCKYCCTBE, YMEHHE MIPUBOIUTE MPUMEPHI MATEMAaTUYECKUX OTKPBITHI POCCUHCKON 1 MUPOBOM MaTeMaTHYEeCKOW HAyKU

HEPEYEHDB 3JIEMEHTOB COJAEPKAHMUS, IIPOBEPAEMbBIX HA EI'D 11O MATEMATUKE

Kon [TpoBepsieMBblii 3JIEMEHT COJepPIKaHHS
1 Yucna 1 BBIYHCIICHUS
1.1 HarypanbHble u nenble yncna. [Ipu3Haku 1eIMMOCTH HETbIX YUCeT
1.2 Panmonanbheie uncna. OOBIKHOBEHHBIC U AECATHYHBIE APOOH, TIPOLICHTHI, OECKOHEUHBIE NIEPUOMYECKHE IPOOH
1.3 Apudmernuecknii KOpeHb HaTypallbHOH cTerneHu. J{eficTBus ¢ apuMeTHUSCKIMU KOPHIMH HAaTYPalbHOW CTEIICHU
14 Crenens ¢ 1enbM nokasaresneM. CTeneHb ¢ palnoHaIbHBIM MToKa3aTeneM. CBONCTBA CTENEHN
15 CuHyC, KOCHHYC M TaHT'€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT'€HC YHCIOBOTO apryMEHTa
1.6 Jlorapugm uucna. JlecSTHYHBIC  HATYypAIBHBIE JTOrapH()MBbI
17 JleficTBUTENbHBIE YUCTa. ApU(pMETHIECKUE ONepalnu C JeHCTBUTEIbHBIMU YncIaMu. [IpuOnvkEHHbIE BHIYMCICHUS, TIPaBHIIa
' OKpYTJICHUS, TPUKUIKA U OI[EHKA Pe3yJIbTaTa BEIYUCICHHHA
1.8 [IpeoOpa3oBanue BeIpaKeHUN
1.9 KommiekcHbie unca
2 VpaBHEHHS M HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHAEHBIC YPAaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpuyeckre ypaBHEHHS
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2.4 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenpie u 1poOHO-paIIMOHATILHBIE HEPABEHCTBA

2.6 WppatnmonansHble HEpaBeHCTBA

2.7 [TokazaTenbHbIC U JOrapu(MHUUECKIE HEPABCHCTBA

2.8 TpuronomeTpuueckre HepaBeHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

211 Marpuia cucTeMsl TMHEHHBIX ypaBHEeHHH. OnpeenuTens MaTPUIbI
3 OyHKIUH U TpaPuKH

31 @Oynkuus, crnocoOwl 3amanust GyHkuun. ['paduk ¢ynkumu. B3ammuo oOpartHbie (yHkiun. YETHbie M HEd€THBIE (DYHKIHH.
' [lepuonnueckne GyHKINU

3.9 OO6nacte ompexneneHus U MHOXKeCTBO 3HaueHwid (yHkiuu. Hymn dysxmum. [IpomexyTtku 3HakomoctostHCTBA. [IpomexyTku
' MOHOTOHHOCTH (YHKIIMU. MakcuMyMbl 1 MUHUMYMEBI GyHKIMU. Hanbompiiee u HanMeHbIIee 3HaYeHrne (QyHKIMH Ha TPOMEKYTKE

3.3 Crenennas GyHKIUS ¢ HATypaJIbHBIM U 1IeIbIM TToKa3aTeneM. E€ cBoiicTBa u rpadguk. CBoiicTBa U rpaduk KOpHS N-OM CTENeHU

3.4 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku

3.5 IToka3zarenbHas u orapudmudeckas GyHKIIMU, X CBONCTBA U TpaduKH

3.6 Touxu pa3pbiBa. AcuMnToTh rpadukoB ¢pyHkuuid. CBolcTBa (PyHKIUI, HEMPEPHIBHBIX HA OTPE3Ke

3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEIbHOCTEH

3.8 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0XKHbBIX IPOLIEHTOB
4 Hauana maTemMaTiueckoro aHaimsa

4.1 [IpousBonnas ¢pyHkuuu. [IpousBoiHbIe 371€eMEHTAPHBIX (PYHKIIHHA




-31-

49 [IpumeHeHne MPOU3BOAHOM K HCCIENOBaHMIO (DYHKIMI Ha MOHOTOHHOCTh M JKCTpeMyMbl. HaxokneHue HanOOIbIIEro |
' HauMMEHBUIEro 3Ha4eHUsl GYHKIUU HAa OTpE3Ke
4.3 [TepBoobpaznas. MuTerpan
5 MHoxecTBa 1 JIOrMKa
51 MHokecTBO, onepaly HaJ MHOXKecTBaMu. [{narpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHasi CTAaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunartopuka
7 ['eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTU BpalICHUSA
7.5 KoopauHaTsl ¥ BEKTOPEI

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLHECCA

— AnreOpa u Havayia MatemaTudeckoro ananuza, 10-11 kmaccsl/ Anumos L A., Komsirua FO.M., TkaueBa M.B. u
1p., AkunonepHoe oomiectBo «M3narensctBo «IIpocBeiiennes

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
— bubmmoteka I{OK https://m.edsoo.ru/1568aba3
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