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MOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «Airedbpa 1 Hauyajga MaTeMaTHYeCKOro
aHayin3a» 0a30BOro ypoBHsA A oOywaroumuxcs 10 —11 kmaccoB pazpaboraHa Ha
ocHOoBe DeiepanbHOro rocy1apCTBEHHOIO0 00pa30BaTEIbHOIO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHusd, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
IPENBABIIEMBIX K MaTEMaTUYECKOMY OOpa3o0BaHUIO, W TPAJAHULMA POCCHIICKOTO
oOpazoBanus. Peanmuzanus mnporpaMMbl OOECHEUHMBAET OBJAJIEHUE KIHOUYEBBIMU
KOMIETEHIIUSMH, COCTABJIAIOIIMMU OCHOBY Ul CaMOpPa3BUTHUS U HENPEPBHIBHOIO
o0Opa3oBaHMsl, LIEJTOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOI'O U MO3HABATEIBHOIO
Pa3BUTHS JIMYHOCTH O0YUYarOIIHUXCS.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana MaTeMaTHYECKOTO aHAIIW3a» SIBIAECTCS OTHUM W3
HanOoJIee 3HAYMMBIX B POrpaMMe CTaplIeH IKOJIbI, TOCKOJIBKY, C OJIHOM CTOPOHBI,
OH OOecreyrnBaeT UHCTPYMEHTAIbHYIO 0a3y JJIsi M3y4YeHHUsS BCEX E€CTECTBEHHO-
Hay4YHBIX KYpPCOB, a C JIPYrOoil CTOPOHBI, (DOPMUPYET JIOTUUECKOE U aOCTpPaKTHOE
MBIIIJICHUE YYalluXcsd Ha YpPOBHE, HEOOXOJAMMOM IS OCBOCHHS KYypCOB
uH(OPMATHKH, 00IIECTBO3ZHAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax maHHOTO Kypca
y4allyecs OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKH, KOTOpas
dbopMyIUpyeT CBOU JOCTUNKEHUS B MaTEeMaTHUECKOH (hopme.

Kypc anredppl 1 Hauam MaTeMaTHYECKOTO aHAIM3a 3aKIaJbIBAET OCHOBY IS
YCHENIHOTO OBJAJICHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHJCHIIMA HSKOHOMUKH M OOIIECTBEHHOW IKU3HM, I[1O3BOJSET
OPUEHTUPOBATHCSA B COBPEMEHHBIX HUQPPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSIX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOMN KU3HU. B TOXXEe BpeMs OBIaJeHUE
a0CTpaKTHBIMA W JIOTHYECKH CTPOTMMH MAaTEeMaTHYECKUMU KOHCTPYKITUSIMU
pa3BUBaeT YMEHHE HAXOJHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTD
YTBEPKJICHUS, UCTIOIb30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaJoruio, GopMHUpPyeT KpeaTUBHOE U KPUTUUECKOE MbllIIeHUEe. B xoe u3ydeHus
anreOpsl M HayaJl MaTeMaTUYeCKOro aHajiu3a B CTapuledl IIKoJie Yydaluecs
MOJIy4alOT HOBBIM ONBIT PEIICHUs MPUKIAJAHBIX 3a7a4, CaMOCTOSITEIbLHOIO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJIEIEH pPealbHbIX CHUTyallMii M WHTEpHpEeTaluu
MOJIYYCHHBIX  PEHICHUH, 3HAKOMSTCA C  OpUMEpPAaMH  MaTeMaTHUYeCKHX
3aKOHOMEpPHOCTEH B MPHUPOJE, HAYKE M B HCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

Kypc obGnamaer 3HaUMTENBHBIM BOCHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 y4eOHbI MaTepual, CIOCOOCTBYIOIIUNA (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHMs, TaK U Uepe3 crneruduky yd4eOHOM IesTeNbHOCTH,



TpeOyroren CaMOCTOSITEIIbHOCTH, AKKYpaTHOCTH, MIPOJOJKUTEIBHON
KOHIICHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YJIbTAT.

B ocHoBe MeTo KM 00ydeHUs areOpe 1 HauajlaM MaTeMaTHYeCKOro aHalln3a
JICKUT ACATETbHOCTHBINA MPUHIIUI OOYUYECHUSI.

CrtpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHYECKOTO aHAJIN3a BKITIOYAET
CIEAYIOUIME COAEPKATEIbHO-METOIUUECKHE JUHUM: «YUucaa W BBIYUCICHUS,
«DyHKUMK U TpadUuKny», «YpaBHEHUS U HEpaBEHCTBay, «Hauana MmaTeMaTu4eckoro
aHaM3a», «MHOXKECTBA U JIOTUKa». Bce OCHOBHBIE COAEPKATEIBHO-METOUIECKUE
JUHUAUA U3YYalOTCsl Ha MPOTSKEHUM ABYX JET OOydYeHHsl B CTaplleld IIKOJeE,
€CTECTBEHHO JIOMOJHSAS APYT APYra U MOCTENEHHO HACBIIASCh HOBBIMUA TEMaMHU U
paznenamu. JlaHHBIA KypcC SBISICTCSI MHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSIET B
cebe couepKaHME HECKOJbKMX MAaTeMAaTHMYeCKUX JUCLUMIUIMH:  anreopa,
TPUTOHOMETPHS, MATEMAaTUYECKUAN aHAIU3, TeOpusa MHOKeCTB U Ap. [lo Mepe Toro
KaK ydJaiuecs OBJaJeBalOT BCE 0oJiee MUPOKUM MATEMATHUECKUM ammapaToM, y
HUX TIOCIIEJIOBATENIbHO (POPMHUPYETCSI M COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYECKYIO MOJIENIb PEAJIbHOW CUTYAllMH, IPUMEHATh 3HAHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa u Hadajla MaTeMaTHYECKOTrO aHalu3a», HJs peleHus
CaMOCTOSITENIbHO  C(HOPMYIHPOBAaHHOW MaTeMaTUYeCKOW 3agadyd, a 3aTeM
VHTEPIPETUPOBATH NTOJTYUYECHHBIN PE3YJIbTAT.

ConepxaTenpbHO-METOANYECKAsT JUHUA «Yuca U BBIYMCICHUS 3aBEPIIACT
dbopMupoBaHHE HABBIKOB MCIIOJIB30BAHUS JEHCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HAa4yaToO B OCHOBHOW MIKojie. B crapuiell mkose oco0oe BHUMAaHHE YJENseTCs
(GhOpMHUPOBAHUIO TPOYHBIX BBHIYUCIHUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3alUCH JICUCTBUTEIILHOTO YHCIA, YMEHHE
palMOHAIIBHO BBINOJIHATh JIEUCTBUS C HHUMH, J€JaTh NPHUKUIKY, OLICHUBATH
pesyabrar. OOydaromyecsl IMOJyYarOT HaBBIKM MPUOTUKEHHBIX BBIUUCICHUM,
BBITIOJTHEHUS JIEUCTBUI C YMCJIaMH, 3alUCaHHBIMU B CTaHJIapTHOU (opme,
VICIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAXKEHUM.

JIuans «YpaBHEHHS W HEPABEHCTBA» PEAIU3YETCA HA IPOTSIKEHUU BCErO
oOydyeHHs B CTapiied IIKOJIe, IMOCKOJbKY B KaXIOM paslieiie IporpaMmbl
IPETyCMOTPEHO pEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIal€BaOT
Pa3IMYHBIMUA METOJIAMU PELICHUS LEbIX, PAlUOHAIBHBIX, HPPALNOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMHUYECKUX W  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHble yMEHUS UCTIOJIb3YIOTCS IPH UCCIIEA0BaHUN
GYHKIIMH ¢ TTOMOIIBIO MPOU3BOJHOM, PEIICHWU NPUKIATHBIX 3a/Jad M 3aja4 Ha
HAaXOXXJICHUE HAuOOJBIIMX M HAUMEHbIIUX 3HaueHu GyHkuuu. JlanHas
comepKaTelbHasl JIMHUS BKJIIOYaeT B ceOs Takke (QOpMUpPOBAHUE YMEHUU
BBITIOJIHATDh Pacy€Thl 1Mo ¢GopMmysaMm, MpeoOpa3oBaHUs IEIbIX, PAMOHATIBHBIX,
UPPALMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKE BBIPAKEHUN,



colepKalux CTeneHu U Jorapudmel. brarogaps u3ydeHuro anreOpandeckoro
MaTepHalia IPOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPaKTHOTO
MBIIUICHUST y4amuxcs, (HOPMUPYIOTCSI HABBIKM JEAYKTHUBHBIX PACCYXICHUMH,
paboThl ¢ CHUMBOJIBHBIMU (OpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AnreOpa mpemiaraeT 3pdpeKTuBHbIC
WHCTPYMEHTBl Ui PEHICHUS MPAaKTHYECKUX M €CTECTBEHHO-HAy4YHBIX 3a/aad,
HarJsiIHO IEMOHCTPUPYET CBOM BO3MOMKHOCTH KaK SI3bIKA HAYKH.

ConepxaTenbHO-MeTOANYECKasT JUHUS «DyHKIMM W Tpahukmw» TECHO
MEPEILIETAETCS C APYTUMH JIMHUSAMU Kypca, IMTOCKOJIBKY B KAKOM-TO CMBICIIE 3a]1a€T
IIOCJIEIOBATENBHOCTh U3Y4YEHHs MaTepruaiia. M3yueHne cteneHHou, mokas3aTeabHOM,
Jorapu(MUYECKOH U TPUTOHOMETPUUYECKUX (DYHKIIHMM, UX CBOMCTB U TpaduKOB,
UCIIOJIb30BaHuEe (PYHKIMM ISl peIIeHus 3aja4d U3 APYTrux y4eOHBIX MPEIMETOB U
pEAIbHOM KU3HU TECHO CBS3aHO KaK C MaTEMaTUYECKWM AaHAJIU30M, TaK U C
perieHrueM ypaBHCHH W HepaBeHCTB. [Ipu sTomM OonbIIoe BHUMAaHHUE YACIACTCS
dbopMHUpOBaHUIO YMEHUS BhIpaKaTh (OpMYyIaMHU 3aBUCUMOCTH MEXKITY Pa3IMuYHbIMU
BEJIMYMHAMH, HCCJIENIOBATh TOJNYyYCHHbIEe (YHKIUU, CTPOUTh HUX TpaQUKU.
Marepuan 3Toil coiepKaTeIbHOM JUHUM HALICTICH Ha PA3BUTUE YMEHUI 1 HABBIKOB,
TIO3BOJISIONTUX BBIPAXKATh 3aBUCUMOCTH MEKIy BEIMYMHAMU B pa3IndHON (hopme:
aHAIUTHYECKOM, Tpaduueckoii W cioBecHOW. Ero wu3ydeHuwe crmocoOCTByeT
Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OO0O0OIIEHUI0 W
KOHKPETHU3ALIMH, UCTIOJIb30BAHUIO AHAJIOTUH.

ConepxarenpHas nuHus «Hadama mMareMaTHdyecKoro aHaiau3ay IO3BOJSET
CYHIECTBEHHO PACLIMPUTh KPYT KaK MATEMATUYECKUX, TAK M NPUKIAJHBIX 3a/1ad4,
JIOCTYITHBIX OOYYaIOIUMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIEIOBATh U
CTpOUTH rpaduku GyHKIUN, ONIPENEATh UX HAUOOJIbIINE U HAMMEHbBIIINE 3HAYCHUS,
BBIYUCIIATh TUIOMAaU GUTYp U OOBEMBI TeJ, HAXOJIUTh CKOPOCTU U YCKOPEHUS
npoueccoB. JlaHHas coaepKareibHas JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH
MOCTPOCHUSI MAaTEMAaTHYECKUX MOJIeJIe pealbHbIX CUTyalUd, HaXx0XKJACHUs
HAWJIy4IlIEr0 PEUICHUs B MPUKIAAHBIX, B TOM YHCIIE COLMAIbHO-3KOHOMUYECKHX,
3alayax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOr0 aHaju3a CIOCOOCTBYET
Pa3BUTUIO AOCTPAKTHOTO, (POPMAIBHO-TOTHUYECKOTO U KPEAaTUBHOT'O MBIILICHMUS,
(dbopMHUPOBAHNIO YMEHUN PACTIO3HABATH NIPOSBIICHUS 3aKOHOB MAaTEeMaTHKU B HAyKe,
TeXHUKEe W HucKyccTBe. OOywaromuecs y3HAIOT O BBIJAIONIMXCS pe3yJbTaTax,
MOJIYYEHHBIX B XOJI€ PA3BUTHSI MAaTEMAaTUKU KaK HayKH, U UX aBTOPaX.

CognepxaTenbHO-MeToANYECKAs! JIMHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIIEHA  BJIEMEHTAM  TEOPUM  MHOXKECTB. T€OpETUKO-MHOKECTBEHHbBIC
MIPEJICTABICHNUS] TPOHU3BIBAIOT BECh KypPC IIKOJbHOM MAaTEMAaTUKU W NPEIIararoT
HamOoJiee YHUBEPCAIBHBIN A3BIK, OOBEAUHSIONINNA BCE pa3/ieNibl MAaTeMaTHKU U €€
NPUJIOKEHUI, OHU CBSI3bIBAIOT Pa3HbIE MAaTEMAaTHUYECKUE NUCLHUIUIMHBI B €IUHOE



nenoe. IloatoMy BakxHO AaTh BO3MOKHOCTH IIKOJIBHMKY ITOHUMAaTh TEOPETHUKO-
MHOKECTBEHHBIH $3bIK COBPEMEHHOM MAaTeMAaTUKHM M HCIOJIb30BaTh €ro s
BBIPAYKEHUSI CBOMX MBICIIEH.

B kypce «AnreOpa u Hayajla MAaTeMaTHYECKOrO0 aHAJIN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(hOpMHUPOBATH HABBIKU ITOCTPOCHUS MOJIENEH pealbHbIX CUTyalUil, HCCIEA0BaHUS
ATUX MOJEJEH C IMOMOUIBIO ammapaTta aiaredpbl U MaTeMAaTUYECKOro aHaiu3a U
MHTEPNPETALNU OJIYYEHHBIX pe3yIbTaTOB. TaKkue 3a1aHusl BIUIETEHbI B KaXKIbIH U3
pa3zieoB IPOrpaMMbl, MOCKOJIBKY BECh Marepuajn Kypca IIHPOKO HCIOJIb3YETCs
JUISl peLIeHUs] PUKIAAHbIX 3a1ad. [Ipu penieHun peanbHbIX NMPAKTHYECKUX 3a4ad
ydauiiecs pa3BUBalOT HaONIOAATEIbHOCTh, YMEHUE HAaXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HCIONb30BAaTh AHAJIOTUIO, 0000IIaTh W KOHKPETU3UPOBATH
npobnemy. [lesTtenpbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIIEHUS TMPHUKIIATHBIX
3aJlay OpraHu3yeTcs B MpOIECCe M3YUYEHMs BCEX TeM Kypca «Anredpa u Hayana
MaTEMaTUYECKOIO aHAJIU3a».

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B yueGHOM 11aHe Ha M3y4yeHue Kypca anreOpbl M Hayal MaTeMaTHYEeCKOT0 aHaIu3a
Ha 0a30BOM YpPOBHE OTBOJUTCA 2 yaca B Hezelto B 10 kiacce u 3 yaca B HEJENIO B
11 kmacce, Bcero 3a nBa roga ooyuenus — 170 gacos.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Panmonanbubie uncina. OOBIKHOBEHHBIE M ACCATUYHBIE JIPOOU, MPOLEHTHI,
OCCKOHEUHbIE  TMepuoAndYeckue npodu. ApudMmeTHdyecKkue  omepanud  C
panMoHAIIbHBIMU YHCTIaMU, TPe00pa30BaHUsI YHCIIOBLIX BhIpakeHui. [I[puMenenue
Ipo0elt U MPOUEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/a4 U3 Pa3IUYHBIX OTpaciien
3HAHWU U PEajbHOU JKU3HU.

JlelicTBuTeNnbHBIE 4Yucha. PanuoHanbHblE W UPPALNMOHAIBHBIE YHCIA.
ApudmMernueckre ornepanud ¢ JeHCTBUTENbHBIMU dYHCIaMH. [IpulmmkEHHbIC
BBIYUCJIEHUS, IPABUIIA OKPYTJIEHUS, TPUKHUIKA U OLIEHKA pe3yJIbTaTa BHIYUCICHU.

Crenenb ¢ 1menbiM  nokazateneMm. CrangapTtHas  QopMa  3amucu
NeUCTBUTENBHOTO yucia. Mcnonb3oBanue mnoaxoxasmied  ¢Gopmbl  3alucu
JEUCTBUTENBHBIX YHCEN U1 PEIICHUS NPAKTUYECKUX 3a/1ad U IPEICTABICHUS
JAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypaJlbHOM  crtemeHu.  JleWcTBuUA ¢
apu(METUIECKUMHU KOPHSMH HaTypaJlbHOW CTETICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCIJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
ApPKTaHIE€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxaecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU . OcCHOBHBIE
TPUTOHOMETPHUUECKUE POPMYIIBI.

YpaBHeHUE, KOPEHb ypaBHEHUA. HepaBeHCTBO, pelieHrne HepaBeHCcTBa. MeTon
UHTEPBAJIOB.

Pemenue nenbix U gpoOHO-paIlMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanmoHanbHbIX YpaBHEHU U HEPABEHCTB.

Pemienne TpuroHOMeTpUYECKUX YPABHEHUN.

[IpumeHeHne ypaBHEHHN U HEPABEHCTB K PEIICHUI0 MAaTEMATHYECKUX 3a7ad
W 33]1a4 U3 PA3TUYHbBIX 00JIaCTe HAYKU U PEabHOU KU3HH.

DYyHKIUY U TPaPUKU

Oyukuusi, crnocoObl 3aganHus ¢yHkuuu. ['padux ¢yskuuu. B3aumno
oOpaTHbIe PYHKITUH.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkiuu.
[TpomexxyTkH 3HaKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHas (QyHKIMS ¢ HATypaJIbHBIM U 1IEJbIM MokasaresieMm. E€ cBolicTBa u
rpaduk. CBoiicTBa v rpauK KOpHS 71-OU CTENEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

Hayvasia maTeMaTH4eCKOr0 aHAJIU3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJJaHus MOCJIEOBATEIILHOCTEH.
MOHOTOHHBIE TOCHENOBATENBHOCTH.

Apudmernueckas U reoMeTpuuecKasl mporpeccuu. beckoneuHo yOwIBaroias
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpUUYECKOM
nporpeccund. Dopmysia CIOXKHBIX MPOLEHTOB. VCronab30BaHWE MPOTPECCUU A
pelIeHUs peAIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

MHoOKeCTBO, omnepaluu HajJ MHoKecTBaMu. Jlmarpammbl Jitiepa—BeHHa.
[IpuMeHEeHNE TEOPETUKO-MHOKECTBEHHOIO armapara [Jjis OMNUCAHUS PeaIbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MPEIMETOB.

Ornpenenenue, Teopema, CleCTBUE, J0Ka3aTEIbCTRO.

11 KJIACC

Yucaa 1 BBIYMCICHUA

Harypanbnble u nensie yncia. [Ipu3Haku A€1MMOCTH LEIBbIX YUCE.

Crenens ¢ palMOHAIBHBIM MOKa3zaTeneM. CBOMCTBA CTEIICHMU.

Jlorapudwm yncna. JlecaTuuHbIe U HaTypaIbHbIC JOTapUPMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BbIpaXeHU, COAEPKALTUX JTOTapU(MBI.

[IpeoOpa3oBaHue BBIPAKECHUM, COJEpKAIIUX CTEINEHU C PalMOHAIBHBIM
IIOKa3aTEJIEM.

[IprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHbIE YpaBHEHUS! U HEPABEHCTBA.

Jlorapudmuyecknue ypaBHEHUSI 1 HEPABEHCTBA.

CucrteMbl TMHEWHBIX YpaBHEHUH. PellleHne NMpUKIaaHbIX 3a7a4 C MOMOLIBIO
CHUCTEMBI JJMHEUHBIX YPABHECHHM.

CucteMbl M COBOKYITHOCTH PAallMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IprMeHeEHNE ypaBHEHU, CUCTEM U HEPABEHCTB K PEUIEHUIO MAaTEMAaTHUYECKUX
3a/1a4 U 3a7a4 U3 pa3InuHbIX 00JacTel HayKH U peaIbHOM JKU3HHU.

DyHKUMU U TPaPUuKH

®Oyukrus. [lepuonnueckue pynakmmn. [IpoMexyTkn MOHOTOHHOCTH (DYHKITUH.
MakcuMymbl 1 MUHUMYMbI (yHKunu. HanGomnpiiee M HauMmeHblllee 3HaUE€HUE
(GyHKIMU HA TPOMEKYTKE.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKH.

[Toka3zaTtenbHas u jorapudmudeckas (QyHKIHH, UX CBOMCTBA U IpadUKu.



Hcnonb3oBanue rpadmkoB GyHKIUN 715 PEIICHUS YpaBHEHUN U JTUHEHHBIX
CUCTEM.

Hcnonw3oBanue rpadukoB QYyHKIMN JUIsi WCCIEIOBAHUS TMPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT IPU PELIEHUU 331ad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIbHOM KU3HHU.

Hauana MaTeMaTH4eCKOro aHajamn3a

HenpepsiBable pyHKIMK. MeToa MHTEPBANIOB AJI PEIICHUS] HEPABEHCTB.

[IpousBognas  Qynkuuu. ['eomerpuueckuii W QU3MYECKH  CMBICI
IIPOU3BOTHOM.

[IpousBognbie  anmeMeHTapHbIX  GyHKUIUNA.  Dopmynbl  HaXOXKIEHUS
MPOU3BOJHON CYyMMBI, POU3BENICHUS U YACTHOTO (DYyHKIIUH.

[TpumeHeHue Mpou3BOAHON K MCCIIEAOBAHMIO (DYHKIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HauOOoIbIIero 1 HAaMMEHbIIEro 3HaYeHUs (PYHKIIMU Ha
OTpE3KE.

[IpumeHeHne mPOU3BOAHOM Uil HAXOXKJACHHUS HAWIy4yllero pelICHUs B
NPUKIAIHBIX 3aJa4yax, [Js ONpPEAENICHUs CKOPOCTH Mpolecca, 3aJaHHOIO
dbopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuia nepBooOpa3HBIX.

WNurterpan, ero reoMmerpuyeckuii W (PU3NYECKH CMBICI. Beraucienue
uHTerpana no gpopmyine Herorona—JleliOnura.



IIVIAHUPYEMBIE PE3YJIBTATDHI

OcBoenue yueOHOro mnpeamera «MaTeMaTuka» JIOHKHO O0O0EeCreyuBaTh
JOCTIKEHUE Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus CIEAYIOMINX TUYHOCTHBIX,
METanpeIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4EeOHOTO TIpeaMeTa
«MaremaTnka» XapaKTepU3yTCs:

['paxxnaHckoe BocUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUUCKOro OOIIECTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aUMOJICCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUMUSAMHY 1 HA3HAYCHUEM.

[TatproTYECKOE BOCTIMTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKON UICHTUYHOCTH, YBOXKCHUS K
MIPOLUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTHKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKECHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHIICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

DCTeTUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHHEM K MHUPY, BKJIIOUYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, 00bEKTOB, 33J1a4, PEIICHU, pACCY X ACHHI; BOCIPUUMYUBOCTHIO
K MAaT€MaTUYECKUM aCIlleKTaM pa3jInuHbIX BUJOB UCKYCCTBA.

DuU3NYECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHN U
OT/bIXa, peryJisipHas pusznueckas akTUBHOCTS); (U3UIECKOT0 COBEPIIICHCTBOBAHUS,
IIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHON JEATENBHOCTBIO.

TpynoBoe BocIUTaHHE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
pasnuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSTENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HCHHbBIC IIJIaHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHIO U
caM00Opa30BaHUI0 Ha TPOTSIKEHUU BCEW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYacTHUIO B PELICHUHU IPAKTUYECKUX 3a]1a4 MaTEeMaTHYECKON HAIPAaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIBTYPhl, TOHHUMAHUEM BIIHSHUS
COLMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIBHOU
Cpelnbl, OCO3HAaHMEM TJOOATBHOIO XapakTepa HSKOJOTMYECKUX Mpolsiem;
OpHEHTAlMEld Ha MPUMEHEHWE MAaTeMaTUYECKMX 3HAHUW Uil PELICHUS 3a/1ad B
00J1aCTH OKpY>Karolleil cpepbl, INTAHUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3ZMOMHBIX
MIOCJICJICTBUU JIJIL OKPYKAIOIIEN CPEbI.

[lerHOCTH HAYYHOTO MMO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAayKd ©  OOIIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEYECKON MAeSITeTbHOCTH, ITAamoB €&
pa3BUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh INMPOEKTHYK) W HUCCIENOBATEIBCKYH AEATEIbHOCTD
WHJIMBUIyaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YU4E€OHOTO TMpeaMeTa
«MaremaTuka XapaKTePU3yOTCS OBJIaJICHUEM YHHUBEPCATHHBIMHU
NO3HABAMENbHBIMU  OClCBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  VYuusepcanvnvie  noznasamenvmuvie  Oeiicmeus,  obecneuusarom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NpPOYeccos ooyuarowuxcs (oceoenue
Memo008  NO3HAHUS — OKpYJICamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
uccie0o8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue qENCTBUS:

e BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKH MATEMAaTHICCKUX
00BEKTOB, TOHATHUN, OTHOIIEHWHA MEXIY MOHATUIMH; (HOPMYIUPOBATH
ompeieNieHUs]  TOHITH, YCTaHABIWBATh CYIIECTBEHHBIA  IMPHU3HAK
KJaccu(uKauy, OCHOBaHUS JUIsi OOOOUIEHUS M CpPaBHEHHUS, KPUTEPUU
IPOBOJUMOTO aHAIN3A;



BOCIIPUHUMATh, (QOpPMYJIUpOBaTh U  NPeoOpa3oBbIBaTh  CYXKICHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AVUHUYHBIE, YacTHbIE M OOUIUE;
YCIIOBHBIE;

BBISIBJISITH ~ MAaT€MATHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpoTHUBOpeYMss B (pakTaxX, HaHHBIX, HAONIONEHUSAX U YTBEPKICHUSIX;
npeajgaraTb KpUTEPUU AJIs BBISIBICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUI;
JieNaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;
IPOBOJUTH CaMOCTOSITEJIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIECHUN (IIPSIMBIE U OT IMIPOTUBHOIO), BBICTPAUBATh APryMEHTALMIO,
OPUBOJUTH HPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJIEHUS U BBIBOBL;

BbIOMpATh crnoco0® pemieHus yuyeOHOM 3aaud (CpaBHHUBATh HECKOJIBKO
BApHAHTOB pEIICHUs, BBHIOMpATh Hauboyiee MOAXOASIIIUNA C YUYETOM
CaMOCTOATEIIBHO BBIJIEJICHHBIX KPUTEPUEB).

ba3oBbie HCCIICOO0BATCIbCKHUC I[CﬁCTBPISII

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEIOBATENbCKUA MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPodIEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHoe, (OpMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOJIUTH CaMOCTOSATENILHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCIIEJOBAHME TII0 YCTaHOBJEHUIO OCOOEHHOCTEH MAaTeMaTU4eCKOro
00BEKTa, SBJIEHMUS, NPOLECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSAMHU, IPOLIECCaMU;

CaMOCTOSITENILHO (POPMYIMpPOBaTh 0O0OIIEHNS U BBIBOABI 110 pe3ysbTaTaM
IPOBEAEHHOIO HAONIONEHUS, UCCIIEJOBaHMsI, OLEHUBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMI;

IIPOrHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE IMPOLECCA, a TAKXKE BbBIABUIAThH
IPEATIOIO0KEHUS O €70 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ nundopmariuei:

BBISIBIISATH J€(UUUTH HHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha
BOITPOC Y JUUIS PEILCHHUS 3a1a4u;

BBIOWpaTh  WMHGOPMAIMI0 W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpMAIUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTaBICHUS;

CTPYKTYPUPOBATh HH(POPMALIUIO, MPEACTABIATh €€ B PA3IUYHBIX (PopMax,
WUTIOCTPUPOBATh TpaUIECKH;

OLICHUBATh HaJEKHOCTh uHpOopMauu 1o CaMOCTOSITEIILHO
c(hopMyITUPOBAHHBIM KPUTEPHSIM.



2)

Vuusepcanvnvie  KOMMyHUKamueHble Oelicmeusi,  0bOecneuusaom

CHOPMUPOBAHHOCMB COYUATLHBIX HABLIKOS 00YVUAIOUWUXCSL.
OO1eHue:

BOCIIPMHUMATH U (POPMYJIUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMU
U [IeJIIMH OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHUS
B YCTHBIX U MUCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a7]a4i, KOMMEHTUPOBATh MOJYUYCHHBIN PE3YJIbTAT;

B X0J1€ 00CY>KJEHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK/1aeMOM TEMBI,
poOIeMBI, peraeMoi 3a1a4u, BEICKA3bIBaTh UCH, HAIICIICHHBIC HA TIOUCK
pELICHUsI; CONOCTaBJIATh CBOU CYXACHUS C CYXICHUSMH JPYTHUX
YYaCTHUKOB JHayiora, 0OOHapy>KMBaTh Pa3iMuue U CXOJICTBO IMO3UIIMM; B
KOpPpEKTHOU popMe popMyTHpOBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;
MPEACTABIATh  pPE3ydbTaTbl  PEHNICHUS  3aJa4yd,  JKCIEPUMEHTA,
WCCJICIOBAHMSI, TIPOEKTA; CAMOCTOATEILHO BEIOMPATH (POpPMAT BHICTYIUICHUS
¢ yu€ToM 3aJ1a4 MPE3CHTAINMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyIHUYECTBO:

MOHUMATh W UCITOJIH30BaTh MPEUMYIIECTBA KOMaHIHOW U MHANBUIYTbHON
paboOThI TIpU pemieHUN y4eOHBIX 3a/ad; MPUHAMATH IEIh COBMECTHOMN
NEeSATENHbHOCTH, IJIAHUPOBATh  OPraHW3allUI0 COBMECTHOW  paboThl,
pacmpenensiath BUABI padOT, IOrOBApUBATHCS, OOCYXIAaTh MPOIECC U
pe3yJbTar paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFO/ICH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHHs,, 0OMEH MHEHHIA,
«MO3TOBBIC TITYPMbD» W WHBIC); BBIMOIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTHUMH YWICHAMHU KOMaH/IbI; OLICHUBATh
KauecTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPHUSIM,
c(hopMyIMPOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuusepcanvruie pecynamuenule oeiicmaus, obecneuugarom hopmuposarue
CMBICNI08BIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranuzanusi:

COCTABJIATH IINIaH, AJITOPUTM PCIICHHUA 3a1a4U, BI)I6I/IpaTB CIIoco0 peuicHusd €

y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOW WH(OpMAITUH.
CaMOKOHTPOJIb:

BIaACTb HaBBIKAMH II03HABATEIbHOU pe(i)JIGKCI/IH KaK OCO3HaHHA
COBCpHIACMBIX )IGI‘/’ICTBI/II\/'I N MBICIIUMTCIBHBIX IMPOUCCCOB, UX PE3YJIbTATOB;
BIaacCTh crocodoamMu CaMOITPOBCPKH, CAMOKOHTPOJIA ITPOICCCa U PE3yJIbTaTa
peICHUsA MaTEeMaTHYECKOM 3aJa4u,



e MPEIBUIIETh TPYIHOCTU, KOTOPHIE MOTYT BOBHUKHYTb [IPU PEILICHUU 3aa4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBbCTB,
JAHHBIX, HAUJEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEMH;

e OIICHUBATh COOTBETCTBUE pE3yjbTaTa IEIU U YCJIOBUSIM, OOBSCHSTH
NPUYUHBI JIOCTHXKEHHSI WIM HEJIOCTHXKEHHUSI PE3yIbTaTOB JEATEIbHOCTH,
HAXOJUTh OMHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO aHAIH3ay
Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHUs JOIAKHO O00ECIEYUBATH JOCTHKEHUE
CJIEYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KVIACC

Yucia 1 BBIYMCICHUA

OneprpoBaTh NOHATHUAMHU: PALMOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsI U IECATUYHAs JPOOb, IPOLEHTHI.

BoimonusaTe  apudmernueckue — OomepalMd € PAalUOHAIBHBIMH |
JNENCTBUTEIBbHBIMHU YHCIAMU.

BoinonHATe NpuOAMKEHHBIE BBIUMCIEHUS, UCIIONIB3Ys MpaBUila OKPYTJICHUS,
JenaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIYNCICHHM.

OnepupoBaTh MOHATUSMH: CTENEHb C LEIBbIM IIOKa3aTelleM; CTaHJapTHas
dopma 3amucu JEHCTBUTENBHOTO 4YHCIA, KOPEHb HaTypajbHOW CTEINEHHU;
UCIOJIb30BaTh MOAXOIALLYI0 (POPMY 3aMUCU JEHCTBUTENBHBIX YNCEN JJISl PEIICHUs
IPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX.

OneprpoBaTh NOHATUSMU: CUHYC, KOCHHYC U TAHT€HC MPOU3BOJIBHOIO YIJIA;
MCII0JIB30BaTh 3aMKMCh MPOU3BOJIBHOIO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIUU.

YpaBHeHUS U HEPABEHCTBA

OneprpoBaTh MOHATHUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHATIBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoinonHATe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUN W periarhb
TPUTOHOMETPHUYECKHUE YPABHEHUS.

BoinonsuaTe npeoOpa3oBaHUs 1ENbIX, PAMOHAIBHBIX U HPPALMOHAIBHBIX
BBIPQ)KCHUI U PEIIATh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAJIBHBIX U UPPALMOHAIBHBIX
YPAaBHEHUM U HEPABEHCTB.

IIpuMeHATh ypaBHEHMsI 1 HEPABEHCTBA Ul PELICHHUS] MaTEMAaTUYECKUX 3a1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HayKHU U PEabHOU KU3HH.



MonenupoBaTh peajbHble CUTyalldd Ha S3bIKE€ airedpbl, COCTaBIATH
BBIDAKEHUSI, YpaBHEHMs, HEPaBEHCTBA IO YCIOBHUIO 3a/aud, HCCIIE0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DOYyHKIUU U TPAPUKHU

OnepupoBath MOHATUAMH: (YHKIHUS, CIIOCOOBI 3amaHus (PyHKIUH, 001acTh
OTpeNeleHUs] U MHOXXECTBO 3HA4YeHHM (QYyHKIWHU, Tpaduk (YyHKIHH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBath MOHATHIMH: YETHOCTh M HEYETHOCTH (DYHKIIMH, HYJTU (PYHKIIHH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Ucnonb3oBath rpaduku GyHKIHM 715 pEeIICHUs YpaBHEHUH.

CtpouTh U 4MTaTh TpaUKU JIUHEHHON (PYHKIIMHU, KBAJPATUUHON (PYHKIIUH,
CTETICHHOH (DYHKIIHH C TEJIBIM TIOKa3aTelIeM.

Ucnonb3oBate rpaduku GyHKOUNE I HUCCIENOBAHUS TPOIECCOB U
3aBHCHUMOCTEH MpH PEUICHUH 3a7a4 U3 IPYruX y4eOHbIX NMPEAMETOB U peajbHOU
KU3HU, BBIpakaTh (OpMyIaMu 3aBUCUMOCTH MEXK/y BEIIMUYNHAMHU.

Havayia MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh TOHITHSAMH: TOCIEAOBATEIBHOCTh, apupMeTHUeCKas U
reoMeTpHUIecKas MPOrpeccuu.

OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBaIOIIas TIeoMeTpUyYecKas
mporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MPOTPECCUH.

3anaBaTh NOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U MPOTPECCUM ISl PELICHUS
peallbHBIX 3a]a4 MPUKIAJHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBath MOHATUSAMH: MHOKECTBO, ONEpPallUU HaJl MHOKECTBaAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIHN armapar AJIs OMMCaHUs pealbHbIX
IPOIIECCOB U SIBICHUM, IPH PEIICHUN 33]a4 U3 IPYTHX yU4COHBIX MPEAMETOB.

OnepupoBatb  MOHITHSIMH: onpejesieHue,  Teopema,  CJE/ICTBUE,
JI0Ka3aTeNIbCTBO.

11 KIIACC

Yucsa v BBIYUCICHUSA

OnepupoBaTh TMOHATUSMH: HATypaJlbHOE, LEJI0E€ YHUCIO; UCIOIb30BaTh
MIPU3HAKU JICIMMOCTH LIEJBIX YHCEN, PA3JIOKECHUE YMCIIa HA MPOCTHIE MHOXKUTEIN
JUISL pELICHUS 3a1a4.

OneprpoBatTh MOHIATUEM: CTETIEHD C PALIMOHATBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATHSAMU: JOTapudPM UHCIIA, JECATUYHBICE U HATypaJbHBIC
J0rapu(pMsl.

YpaBHeHUS U HEPABEHCTBA



[IpumensaTy cBOWCTBa CTeNmeHW g TpeoOpa3oBaHMsI  BBIPAKECHUI;
ONEPUPOBaTh MOHATHUAMU: ITOKA3aTEIbHOE YPABHEHHE M HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUs  BBIPAKEHUM, COAEpPMAIIMX JIOrapu(Msl;
ONIEpUPOBATH MOHITUAMMU: JIOTAPU(PMUUECKOE YpaBHEHHUE U HEPABEHCTBO; peIllaTh
OCHOBHBIE THUIIBI JIOTAPU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB.

Haxoaute pemenus npocTelmmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh NMOHATHUSAMU: CUCTEMA JIMHEHMHBIX YPABHEHHU M €€ pELICHHE;
WCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN JUIA PELICHUS IPAKTUYECKHUX 3a4ad.

Haxonute peuienus mpocTerImx CUCTEM M COBOKYIHOCTEW pallMOHAIbHBIX
YPaBHEHHI U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyalldd Ha A3bIKE aireOpbl, COCTaBJISATh
BBIDAQXKXECHUS, YPAaBHEHMS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHIO 3aJIa4H,
MCCIIEJIOBATh MIOCTPOCHHBIE MOJIENIU C UCIOIb30BAaHUEM arlapara ajareopsl.

DOyHKUMH U TPaPUKH

OnepupoBaTh  MOHATUAMH: MepUOAUYEcKas  (QYHKIMS, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIMM, TOYKHA OJKCTpeMyma (QYyHKUMH, HaubOoibliee U
HauMeEHbIee 3HayeHuss (QYHKUMM Ha MPOMEXKYTKE; HCIOJAb30BaTh HX A
UccienoBaHus PYHKITUH, 3aJJaHHOM TpadUKOM.

OnepupoBaTh MOHATUSIMH: TpadUKK TMOKA3aTENbHOM, JOrapu(pMUYECKON U
TPUTOHOMETPUUECKUX (PYHKIUN; U300paxaTh UX HA KOOPJAMHATHOW MIJIOCKOCTH U
WCIIOJIb30BaTh JJIsl PELICHNS] YPAaBHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIOCKOCTH TpapUKU JTUHEHHBIX YpaBHEHHI
Y UCIOJI30BaTh UX ISl PELICHUSI CUCTEMBI JIMHENHBIX YPABHCHUN.

Ucnonb3oBate rpaduku (GYyHKUMA I UCCIENOBAHMUS TPOILECCOB U
3aBUCUMOCTEN U3 APYruX y4eOHbIX TUCHUILINH.

Hayana MaTeMaTH4eCKOro aHajmu3a

OnepupoBaTh MOHIATHIMU: HETPEPbIBHAS (QYHKIWS; MTPOU3BOAHAS (DYHKIIHH;
UCIIOJIb30BaTh TEOMETPUUYECKUM M (PU3HMUECKUI CMBICI MPOU3BOHOM JJIS pelIeHUs
3aaad.

HaxonuTth npou3Bo/IHbIE AIEMEHTAPHBIX (YHKUUNA, BBIYUCISATH TPOU3BOAHbBIE
CYMMBI, IPOU3BEACHHUS, YACTHOTO (QYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO AJISl CCIIETOBaHUS (GYHKIIUM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, TPUMEHSTh PE3yJIbTAThl UCCIEIOBAHUS K TTOCTPOCHUIO TpadUKOB.

Hcnonp30BaTh NpPOM3BOAHYIO Il HAXOXKIAEHUS HAWIYYIIEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-YKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh NOHATHSAMHU: [E€pBOOOpa3Hass W  HMHTErpay; IOHUMATh
T€OMETPUYECKUI U (PU3NIECKUN CMBICIT UHTETpaIa.



Haxonuth mepBooOpa3Hbie 3JIEMEHTAPHBIX (PYHKIUN; BBIYUCISATH UHTETpAll
o ¢opmyie Hetorona—JleiiGuura.

Pemate mpukiiagHbie 3a1a4d, B TOM YHUCJIE COIMAIBHO-d)KOHOMHUYECKOTO U
($u3nYECKOro XapakTepa, CpeICTBAMU MaTEMaTUIECKOTO aHAJIHN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaundecTBO 4acoB D1eKTPOHHBIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM Kontposusie | TIpakTHueckue (uu¢posbIe)
n/m | mporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
MHoOXecTBa palliOHAILHBIX U
| JNIENCTBUTENLHBIX YHUCEI. 14 1 bubmnoreka [IOK
PanmonansHbie ypaBHEHUS U https://m.edsoo.ru/1568aba3
HEpPaBEHCTBA
) ®yukuuu u rpagpuku. CreneHs ¢ 6 0 bubnuorexa [IOK
[eJBIM ITOKa3aTeIeM https://m.edsoo.ru/1568aba3
ApudmMernueckuii KOpeHb N—OH
3 CTI;H(SHI/I Hppa I/IOHaJII)LHLIe 18 1 Bubmorexa OK
- ippatl https://m.edsoo.ru/1568aba3
YpaBHEHUSI U HEPABEHCTBA
DopmyIibl
4 TPUTOHOMETPUU. TpUTOHOMETPUUECKUE 22 2 bubmorexa LOK
p pHH-Ip p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 IlocnenoBaTeTbHOCTH U IPOTPECCUUA 5 bubmmorexa LOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHnue, 06061IeHNE, 3 | bubnuorexa [JOK
cUCTEeMaTu3alis 3HaHUH https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOTPAMME



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

11 KITACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaunmMeHoBaHMe pa3iesioB U Kontpoabusie | TIpakTaueckme (uugposbIe)
n/m| TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Crenens ¢ palliOHATBHBIM
| nokasareiieM. IlokazarenpHas 12 | bu6mmorexa [JOK
¢ynkuus. [lokasaTenbHble https://m.edsoo.ru/f1 1 c4afd
YPAaBHEHUS U HEPABEHCTBA
Jlorapupmuueckas QyHKIUS.
2 HOFaplfliMI/IquKI/Ie (byaB:eHI/ISI 13 Bubmmorexa LIOK
p yp https://m.edsoo.ru/f11c4afd
Y HEpaBEHCTBA
Tpuronomerpuueckue
3 (GYHKIMU U UX TPpadUKH. 12 ) bubnuoreka LIOK
Tpuronomerpuueckue https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
4 [IpousBoanas. [Ilpumenenue 26 1 bubnuoreka [IOK
IIPOU3BOJHOMN https://m.edsoo.ru/f11c4afd
bubmnoreka LJOK
> Hrterpar i ero npuMeHeHis 12 ! https://m.edsoo.ru/f11c4afd
N bu6mmoreka [IOK
6 CHCTeMEI ypaBHeHHH 12 ! https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
7 Harypanbibie 1 uenbie 1mcia 2 https://m.edsoo.ru/f11c4afd
g [ToBTOpeHnue, 060061IeHNE, 13 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB 102 6 0



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

[10 [TIPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoaunuyecTBO 4acoB DIeKTPOHHBIE
N Tema ypoka Kontpoabubie | IlpakTuuyeckue Aara uugposkpie
n/n Bcero u3yyeHusi | oOpa3oBaTejbHbIE
padoThI padoThl
pecypcbl
PammmonansHBIC YMCHa.
bu6mmorexa [JOK
1 OOBIKHOBEHHBIE U 1
https://m.edsoo.ru/746d5dce
JECATUYHBIC IPOOH.
Panmonanbaeie yucia.
2 IIpouientel. beckoneunsie 1 bubmotera [JOK
pbort ' https://m.edsoo.ru/be888093
MEPUONYECKHUE TPOOH.
ApudmeTrueckue oneparum ¢
3 palMOHAIbHBIMY YUCIIAMU, | bu6nuorexa LIOK
peoOpa3oBaHUS YUCIOBBIX https://m.edsoo.ru/4d7{95fe
BBIPAKCHUU
[Ipumenenue npobeii n
MPOIIEHTOB JIJIsl PELICHUS
4 Hpmcna HBIX 33, paq u3 1 bubmorexa TIOK
p A A . . https://m.edsoo.ru/44dd1046
pa3IUYHBIX OTpaciiel 3HaHUI
Y PEaJbHOM KU3HU
JlericTBUTEIbHBIC YHUCIIA.
5 PanuoHansHBIC U 1 bubmorexa TIOK
1 https://m.eds00.ru/d99d8c74
HppaLMOHANIbHBIE YHCTIA.
6 ApudmeTrueckue ornepanuu ¢ | bu6mmoreka [JOK
JIEMCTBUTEIIPHBIMU YHCIAMH. https://m.edsoo.ru/2f36a36f
7 ApudmeTrndecKkue oneparu C 1 bu6mmoreka [JOK



https://m.edsoo.ru/746d5dce
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

)ICI\/’ICTBI/ITGJ'IBHI)IMI/I qucJiaMu.

https://m.edsoo.ru/a97a12d9

[TpubnuxEHHBIE BEIYUCIICHUS,
IIpaBUJIa OKPYIJICHMUS,

bubnuorexa [JOK

3HayeHuil pyHkuuu. Hymn
¢yskuuu. [IpomexyTku

8
MPUKHAJIKA U OLIEHKA https://m.edsoo.ru/cb723tbd
pe3yJibTaTa BBIYMCICHUN
9 ToxaecTBa ¥ TOXIESCTBEHHBIE bubnuotexa [JOK
npeodpa3oBaHus https://m.edsoo.ru/3a23ac15
10 YpaBHeHUE, KOPEHb bu6mmoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/11ac68be
1 Hepasencrso, pemenue bubnuorexa LIOK
HEPABEHCTBA https://m.edsoo.ru/50bdf26d
bubnuorexa [JOK
12 Mero epBajo
TOA MHTCPBATIOB https://m.edsoo.ru/775£5d99
Pemenue nensix u ApoOHO-
13 a I/IOHaJII:HBIX aIILSII){eHI/Iﬁ u bubmorexa OK
pall yp https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KontponbHas paboTa mo teme
"MHOX€eCTBa PallMOHATIBHBIX U
14 EMCTBUTEIBHBIX YACEN bubmorexa OK
A ' https://m.edsoo.ru/1914a389
PaunonansHble ypaBHEHUS U
HEpaBeHCTB"
OyHKIMS, CIIOCOOBI 3aJaHUs
15 ¢yHkuuu. BzaumHo o6paTHbie Bubnmorexa LOK
YHICHHH. P https://m.edsoo.ru/226eeabf
byHKIIUN
I'paduk pynkuu. Odmacts
16 OIPEJICIICHUS] 1 MHOKECTBO bu6mmoreka [IOK

https://m.edsoo.ru/763e75ee



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

3HaKOIIOCTOSAHCTBA

17 ya N b bu6mmoreka [JOK
HKIIAN
CTHBIC H HEHCTHEIC GYHI https://m.edsoo.ru/ff4564ad
CreneHb € 1M
13 nokasaresnieMm. CTaHaapTHas bubnmoreka [JOK
(dhopma 3armmcu https://m.edso0.ru/66446d3e
JEUCTBUTEIILHOTO YHCIIa
Hcnonp3zoBanue nmoaxoasuein
OpPMBI 3aMHCH
19 ¢ Up ce bubmuoreka [IOK
" ST
AACHCTBHTCIBHBIX HHCCH AT https://m.edsoo.ru/6eadc6f1
pelieHust MpakTUYECKUX 3a/1a4
Y TIPEACTABJICHUS JaHHBIX
CreneHHast GyHKLUS C
20 HaTypaJbHbIM U LIEJIbIM bubnuorexa LIOK
nokasareseM. E€ cBoiicTBa u https://m.edsoo.ru/325a047
rpaduk
21 Apudmernueckuii KOpeHb bubnuorexa LIOK
HAaTypaJIbHOM CTEIIEHU https://m.edsoo.ru/d82¢36d4
Apudmerndeckuii KOpeHb bu6mmoreka [JOK
22 .
HATypaJIbHOW CTEIIEHU https://m.edsoo.ru/fe7fc4db
” CaoticTBa apupMEeTHIECKOTO bu6nmoreka [JOK
KOpHSI HaTypaJIbHON CTEIECHU https://m.edso00.ru/d0f0b260
CaoiicTBa apumMeTHuecKoro bubnuorexa [IOK
24 .
KOPHSA HaTypaJIbHOU CTEIEHU https://m.edsoo.ru/c3389865
CaoiicTBa apu(pMeTUYECKOro bu6mmoreka [JOK
25 .
KOPHsI HaTypaJbHOU CTEIIEHU https://m.edsoo.ru/444c4b9c¢
26 JeticTBus ¢ bubmuoreka [JOK

apuGMeTHIECKUMHU KOPHSIMH

https://m.edsoo.ru/54b815¢5



https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
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

N—O0U CTENneHn

JlericTBUSA C

27 apu(METHUYECKUMH KOPHAMHU Bubmmorera [IOK
P . p https://m.edsoo.ru/83105a0e
Nn—Ool CTeNeHn
JlewcTBus ¢
28 apu(pMeTHYECKUMH KOPHIMU Bubmmorexa [IOK
p . p https://m.edsoo.ru/2ablc7bc
N—OH CTENeHn
JewcTBus ¢
29 apupMETHUIECKUMH KOPHIMH bubmmorera [IOK
p . p https://m.edsoo.ru/eacb053¢
N—OW CTENEeHU
JencTBus ¢
30 apupMeTHYeCKUMU KOPHIMHU bubmmorexa [JOK
p . p https://m.edsoo.ru/8a5ada51
N—OW CTENEHN
31 Pewrenne nppanoHaIbHbIX bubnuorexa LIOK
YPAaBHEHUI U HEPABEHCTB https://m.edsoo.ru/69106ae7
1 Pemienne nppanmoHanbHbIX bubmuotexa [JOK
YPAaBHEHUI U HEPABEHCTB https://m.edsoo.ru/9362fea9
13 Pemenne nppannoHaibHbIX bubnuorexa [IOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo0.ru/78d9b391
34 Pewrenne nppanoHaIbHbIX bubnuorexa LIOK
YPAaBHEHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pewenne nppanmoHaabHbIX bubnuorexa [JOK
YPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d
16 CaoiicTBa 1 rpaduK KOpHS n- bubnmoreka [JOK
Ol CTENeHn https://m.edsoo.ru/ebOcc5e3
37 CaoiicTBa 1 rpaduK KOpHS n- bu6muoreka [JOK
OH CTENEeHU https://m.edsoo.ru/5{29b9b5
38 KontponbHas paboTa mo teme bubnuorexa [JOK



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

"ApudpmeTrnueckuil KOpeHb
N—OH CTEIEHHU.

WppauunonanbHble ypaBHEHUS

Y HepaBeHCTBA"

https://m.edsoo.ru/f13af630

19 CuHyc, KOCUHYC U TaHTE€HC bubmmoreka [JOK
YHCJIOBOTO ApTYMEHTA https://m.edsoo.ru/5f605ed0
40 CuHycC, KOCHUHYC U TaHT€HC bu6muoreka [IOK
YHCIIOBOIO apryMEHTa https://m.edsoo.ru/ec9f4d78
ApKkcuHyC, apKKOCHHYC U
41 a I;TaHrZ:,H(: ‘fI/ICJ'IOBOF}; bubmorexa TIOK
P https://m.edsoo.ru/b8f5d49a
aprymMeHra
Apkcunayc, apKKOCHUHYC 1
42 a I;TaHr}e]Hc ‘II)I/ICJ'IOBOF}:) butmmorera [[OK
P https://m.edsoo.ru/f1{19220
aprymeHTa
Tpuronomerpuueckas
OKPYKHOCTb, OTIPEICIICHUE
43 T El}“,OHOMeT Hqgcsux bubmoreia HOK
PHFOHOMETP https://m.edsoo.ru/6df195a0
(hyHKIHI 4UCTIOBOTO
aprymeHTa
Tpuronomerpuueckas
OKPYKHOCTb, OTIpE/ICIICHUE
Py ped bubmuoreka [JOK
44 TPUTOHOMETPUYECKUX
. https://m.edsoo.ru/6b61¢578
(hyHKIHI YUCTIOBOTO
aprymeHTa
OcHOBHBIE
45 UTOHOMETPHUUYECKHE bubmorexa HOK
P P https://m.edsoo.ru/6ed2b3ba
(hopMyIIbI
46 OCHOBHLIE bubmuoreka [JOK

https://m.edsoo.ru/fcdd2a2e



https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0
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

TPUTOHOMETPUYECKUE
hopmytbr

OCHOBHEBIE

47 UTOHOMETPUUECKHUE brbmorexa [IOK
P P https://m.edsoo.ru/b8a0ff2f
(bopmysI
OCHOBHEBIE
48 TPUTOHOMETPHUUECKHE brbmiorexa LIOK
p p https://m.edsoo.ru/12d1413¢
(bopmybI
[IpeoOpazoBanue
49 TPUTOHOMETPUYECKUX brbmiorexa LIOK
P . P https://m.edsoo.ru/e248c5fc
BBIPAKEHUM
[IpeobpazoBanue
50 TPUTOHOMETPUUECKUX Bubmmorexa LIOK
P . P https://m.edsoo.ru/09bas5b3d
BBIPAXKEHUI
[IpeobpazoBanue
51 UTOHOMETPUUECKHUX brbmiorexa [IOK
P . P https://m.edsoo.ru/1f4655da
BBIpKCHHI
[IpeobpazoBanue
52 TPUTOHOMETPHUUECKUX brbmiorexa LIOK
P . P https://m.edsoo0.ru/76ce9958
BBIPKECHUIM
[IpoBepounas pabora
53 [Ipeo6paszoBanue bu6nuorexa [IOK
TPUTOHOMETPUIECKUX https://m.edsoo.ru/8fa598b5
BBIPAKCHUM
Penrenue
54 TPUTOHOMETPUYECKUX brbmiorexa LIOK
P . P https://m.edsoo.ru/6baefe19
ypaBHEHUN
55 Pemenue bubnuorexa [JOK



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

TPUTOHOMETPUYECKUX https://m.edsoo.ru/alf8d141
ypaBHEHUH
Pemenue
56 UTOHOMETPUUYECKUX Bubmzorexa HOK
P . P https://m.edsoo.ru/65a0f2d0
ypaBHEHUU
Pemenne
57 TPUTOHOMETPUUECKHUX Brbmuorexa LIOK
P . P https://m.edsoo.ru/0d8a770d
ypaBHEHUH hitps.//m.edsoo.ru/tdea//fd
Pentenue
58 TPUTOHOMETPUYECKUX Bubmorexa IOK
P . P https://m.edsoo.ru/cec28774
ypaBHEHUH
Pemenue
59 TPUTOHOMETPUUECKUX Bubmaorexa OK
P . P https://m.edsoo.ru/e6eec650
ypaBHEHUH
O000111eHIE IO TEMAM
"OCHOBHEIE
60 TPUTOHOMETPUUYECKUE bubnuoreka [IOK
hopmybL. https://m.edsoo.ru/ae44ac4c
Tpuronomerpuieckue
ypaBHeHuUs"
KonTponbHast padota no teme
"DOoPMVYIIBI TPUTOHOMETPHUH.
61 T HfOHyoMeTqueCKI/Ie ’ Bubmaorexa OK
P " D N https://m.edsoo.ru/b46a8228
ypaBHeHus"/Bcepoccutickas
npoBepovHas paboTa
Hrorosas KOHTpOIbHAS
. bubmuoreka [JOK
62 pabora / Becepoccuiickas

MpoBepoyHas padbora

https://m.edsoo.ru/188bbf6e



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
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/188bbf6c

O06006111eH1E, CUCTEMATH3ALIH

63 3HAHUM 32 Kypc anreOpsl U | bu6mmoreka [JOK
HavyaJ MaTEMaTUYE€CKOIr 0 https://m.eds00.1ru/33e6629¢
ananu3a 10 knacca
O06006111eH1E, CHCTEMATH3AIIH

64 3HaHUH 3a Kypc anreopsl U | bubmmoreka [JOK
HaJIaJl MAaTEMATUYECKOTr 0 https://m.eds00.1u/d3666918
ananu3a 10 knacca
O0001enne, cucTeMaTH3aLMs

65 3HAHHI 33 Kypc anreOpsl U | bubnmoreka [JOK
Hayaja MaTeMaTU4E€CKOro https://m.edsoo.ru/1cbf72bl
ananu3a 10 knacca
O0001enue, cuCTEMaTH3aLUS

66 3HAHMU 33 KypcC anreOpsl U 1 bubnmoreka [JOK
Ha4daja MaTeMaTU4E€CKOIro https://m.edsoo.ru/538fc437
ananmm3a 10 knacca
O0001enne, cCUCTEMaTH3ALIUS

67 3HAHUI 32 KypcC anreOpsl U 1 bu6mmoreka [IOK
HadajJ MaTeMaTU4E€CKOIro https://m.edsoo.ru/c2627eca
ananmm3a 10 kmacca.
O0001enue, cuCTEMaTH3aLHUs

68 3HAHMI 33 KypcC anreOpsl U 1 bu6mmoreka [JOK
Hayaja MaTeEMaTUYE€CKOro https://m.edsoo0.ru/49f1b827
ananmmza 10 kmacca

OBUIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME



https://m.edsoo.ru/33e6629e
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11 KITACC

KoanuyecTBO 4acos

DJIEeKTPOHHbIE
Ne Tema ypoka KonrTpoasubie | IlpakTuuyeckue Aara unppoBbie
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoThI padoThI
pecypcsl
1 CreneHs ¢ palluOHAIbHBIM 1 Bubmuoreka [JOK
I0Ka3areyieM https://m.edsoo.ru/a52939b3
bu6mmoreka [JOK
2 Csoii 1
BoMCTRa CTeneHi https://m.edsoo.ru/ff601408
[IpeoOpa3oBanue BhIpAKECHUIA,
3 cope >II<)a ux pa I/IOPII)aHLHBIe 1 Bubmmorexa [JOK
Aepatiux pat https://m.edsoo.ru/3d87e248
CTENEHU
[IpeobpazoBaHue BhIpAKESHUH,
4 coJiepXkKalliX pauoHaIbHbIC 1 Bubmmorexa [IOK
S https://m.edsoo.ru/343c6b64
CTENEHU
[IpeobpazoBaHue BhIpaKESHUNH,
5 CoZIepXKaIINX palMOHAIbHbBIE 1 Bubnmorexa [IOK
ACPIRaLi pat https://m.edsoo.n/4064d354
CTENEHU
6 [TokazarenbHble ypaBHEHUS U | Bbu6muoreka [JOK
HEpPAaBEHCTBA https://m.edsoo.ru/be76320c
7 [Toka3arenbHble YpaBHEHHUS U 1 bubnuorexa LIOK
HEPaBEHCTBA https://m.edsoo.ru/3d408009
2 [TokazaTenbHble ypaBHEHHUS U | bubnuorexa [JOK
HEPABEHCTBA https://m.edsoo.ru/bd5ff0ec
9 [TokazarenbHble ypaBHEHUS U i Bubmuoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/cebf10c6
10 IToka3arenbHble YpaBHEHHUS U 1 Bbubmuoreka [JOK



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
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6

HepaBeHCTBa

https://m.edsoo.ru/536de727

IToxa3zatenbHast GpyHKIM, €€

bu6mmoreka [IOK

H CBOIiCcTBa U Tpaduk https://m.edso0.ru/85bc8132
KontponbHas paboTa mo teme
"CreneHb ¢ pallioOHaIbHBIM
12 nokaszaresieM. [lokasarenbHas Bubmmorexa [JOK
https://m.edsoo.ru/58e8e2{2
¢bynkius. [TokazaTensHbie
YpaBHEHHUS U HEpaBeHCTBA"
but6mmoreka [IOK
13 Jlorapugwm tmena https://m.edsoo.ru/3e3230d4
14 JlecsaTuHBIE U HATypaJIbHbIE bubnuorexa [JOK
J0rapuQmbl https://m.edsoo.ru/1ea72162
15 [Ipeo6pa3oBanue BbIpaKeHU, bubnuorexa [IOK
coJiepXKaIiux JorapupmMbl https://m.edsoo.ru/da48154¢
16 [IpeobpazoBaHue BeIpayKEHHIH, bubnuorexa LIOK
coJieprKanux jJorapudmel https://m.edsoo.ru/4beff03b
17 [Ipeo6pa3oBanue BbIpaKeHU, bubnuorexa [JOK
coJieprKalux Jorapudmol https://m.edsoo.ru/fe189f2d
13 [Ipeo6pa3oBanue BbIpakeHU, Bbubmuoreka [JOK
coJiepXKaIiux jJorapupmMbl https://m.edsoo.ru/fadb8aa5
19 Jlorapudmuueckue ypaBHEHHS U bubnuorexa LIOK
HEPaBEHCTBA https://m.edsoo.ru/3034724¢
20 Jlorapudmuueckue ypaBHEHUS U bubnuotexa [JOK
HEPABEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapupmuueckue ypaBHEHUS U bubnmnoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/9e3{4bc9
” Jlorapugmuueckue ypaBHEHHS U bubnuorexa LIOK

HEepaBeHCTBa

https://m.edsoo.ru/15bclcfb



https://m.edsoo.ru/536de727
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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

7 Jlorapudmuueckas GpyHKIms, €€ bubmmoreka [JOK
CBOMCTBA U Tpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckast pyHKIus, e bu6nuorexa LIOK
CBOICTBa U Tpaduk https://m.eds00.ru/9d102051
25 Tpuronometpuyeckue GyHKIUH, bubnuorexa [JOK
UX CBOWCTBA U rpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuyeckue QyHKIUH, Bu6muoreka [JOK
UX CBOWCTBA U rpaduku https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuueckue GyHKINH, bubnuorexa LIOK
WX CBOWCTBA U rpaduKu https://m.edsoo.ru/ba9da96d
)3 Tpuronometpuyeckue GyHKIUH, bubnuorexa [JOK
WX CBOMCTBA M rpaduKu https://m.edsoo.ru/24ab3c53
29 [Ipumepbl TPUTOHOMETPHUUECKHUX Bubmuoreka [JOK
HEPABEHCTB https://m.edso0.1ru/5272b9%al
30 [IpuMepsl TPUTOHOMETPUUECKUX bubnuorexa LIOK
HEPABEHCTB https://m.edsoo.ru/0c837397
31 [Ipumepsl TPUTOHOMETPUUYECKUX bubnuorexa [JOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
0 [Ipumepbl TPUTOHOMETPUUECKHUX Bubmuoreka [JOK
HEPABEHCTB https://m.edsoo.ru/0f903¢75
KonrponbHast pabora o Teme
"Jlorapudmuyeckast pyHKIHSL.
JlorapupmMuueckue ypaBHEHHUS U
33 Hepalla)elfc):TBa.Tpnrozlc))MeTqueCKHe bubmmorexa LIOK
https://m.edso0.ru/10130727
GbyHKIMH 1 UX
rpaduxu. Tpuronomerpuueckue
HepaBeHCTBA"
34 HenpepoiBHbIEC (QyHKITUU bubmmoreka [JOK



https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
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https://m.edsoo.ru/10130727

https://m.edsoo.ru/403bfb0d

35 MeTo1 MUHTEPBAJIOB JUIs PEIICHUS bubnuorexa LIOK
HEPABEHCTB https://m.edsoo.ru/6db0b423
36 Meroa UHTEpPBAJIOB ISl pELICHUS but6mmoreka [JOK
HEPaBECHCTB https://m.edsoo.ru/0adbcelb
bu6muoreka [JOK
37 lponssonnas pynxim https://m.edSO(])_.Im/O731ad3d
bubnmnoreka [JOK
38 Tponssoma dynicumm httt)s://m.edsocI)_.Iru/723dd608
39 I'eomerpuueckuii u puznueckuit bubnuorexa LIOK
CMBICJT TPOU3BOTHOM https://m.eds00.ru/6¢8d36ff
40 I'eomerpuueckuit U puzndeckuit bubnuotexa [JOK
CMBICJI TPOU3BOTHOU https://m.edsoo.ru/a413eca9
41 [Ipon3BoiHBIE AIEMEHTAPHBIX Bu6muorexa [JOK
byHKIUi https://m.edsoo.ru/c7550e5f
47 [Ipon3BoaHBIE 3IIEMEHTAPHBIX bubnuorexa LIOK
GbyHKIMH https://m.edsoo.ru/14ab3cdb
43 [Ipon3BoaHas CymMMBl, bubnuorexa [JOK
MPOU3BENICHUS, YaCTHOTO (PyHKIIUN https://m.edsoo.ru/c12a0552
44 [Ipou3BoHas CyMMBI, Bu6muoreka [JOK
MPOU3BEICHUS, YACTHOTO (yHKIIHHA https://m.eds00.ru/d598{201
45 [IponsBoaHas CymMMBlI, bu6nuorexa [IOK
MIPOU3BEICHUS, YACTHOTO (DYHKIIHIA https://m.edsoo.ru/1de34d4d
[IpumMeHeHre MPOU3BOAHOM K
46 UCCJIEIOBaHHIO (PYHKIINI Ha bubmorexa LOK
https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb M 3KCTPEMYMBI
47 [IpumeHnenue Mpou3BOIHOM K bu6mumotreka [JOK

Hccae0BaHuIo0 (PYHKIUH Ha

https://m.edsoo.ru/a8ca5ad4
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MOHOTOHHOCTBH U 3KCTPEMYMBEI

[IpuMeHeHne IpOU3BOJHOM K

bu6mmoreka [JOK

48 HUCCIEI0BAHNUIO (PYHKIINI Ha
A yni https://m.edsoo.ru/0b411edd
MOHOTOHHOCTb ¥ 9KCTPEMYMBbI
[IpumeHeHne npou3BOIHOM K
49 UCCIIeTOBaHMIO (PYHKIIHI Ha bubmmorexa LOK
y https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb U SKCTPEMYMBI
Haxoxnenne HanOOJIBIIETO U
50 HAaWMEHBIIIET0 3HAYCHUS (QyHKIIUN bubmmorexa LIOK
y https://m.edsoo.ru/fac78f05
Ha OTpe3Ke
Haxoxnenue HanOOJIBIIETO U
51 HaWMEHBIIIETO 3HAYCHUS (QYHKIIMHI buGnnorexa [IOK
y https://m.edsoo.ru/fb6a8acf
Ha OTpE3Ke
Haxoxnenue HauOOJIBIIIETO U
52 HAaWMEHBIIIETO 3HAUCHUS (QYHKITUN bubmorexa TIOK
y https://m.edsoo.ru/cffcb7e5
Ha OTpe3Ke
Haxoxnenne HanOOJIBIIIETO U
53 HaWMEHBIIETO 3HaUCHUS QYHKITUN Eubmorexa ITOK
y https://m.eds00.ru/d9469916
Ha OTpPE3Ke
Haxoxnenue HanOOJIBIIETO U
54 HAaWMEHBIIIET0 3HAYCHUS (QyHKIIUN bubmmorexa LOK
y https://m.edsoo.ru/ad15000e
Ha OTpe3Ke
Haxoxnenue HanOoJIBIIETO U
55 HaMMEHBIIETO 3HaUeHUS QYHKIIUN buomorexa LIOK
y https://m.edsoo.ru/86adcbfd
Ha OTpE3Ke
IIpumenenue Npon3BOIHON IS
P P bubnuorexa [JOK
56 HaXO0/I€HUSl HAaWJTy4Ilero

pelICHMA B IIPUKIIAAHBIX 3aaa4ax,

https://m.edsoo.ru/13205d80



https://m.edsoo.ru/0b411edd
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JUTSL OTIPEIEIICHUS] CKOPOCTH
nporiecca, 3aIaHHOTO (OPMYIIOi
WM rpaduKoM

KonTponbhas padota no teme

bubnunorexa LIOK
57 "IIponsBoaHas. [Ipumenenue
p(l)) :I j H:vf PHMEHEHH https://m.edsoo.ru/f8ed5f99
TTPOU3BOTHOM
58 IlepBooOpasnas. Tabnuna bu6nuorexa [IOK
NepPBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [TepBoobpaznas. Tabmauma bubnuorexa [JOK
nepBOOOPa3HBIX https://m.eds00.ru/30c3697b
60 WuTerpan, reomerpuyeckuii u bubmuoreka [JOK
M3UYECKUI CMBICT MHTETpajia https://m.edso0o.ru/391272¢9
P
61 HHrerpai, reoOMETpUYECKUN U bu6nuorexa LIOK
(bu3nveckuil CMBICI UHTETpasa https://m.edsoo.ru/d359fb5f
2 HHterpain, reoMeTpuyeCKHil 1 bu6mmoreka [JOK
(bU3UYECKUN CMBICIT HHTETpaIa https://m.edsoo.ru/07eb464b
63 Brruucnenue unTerpana mo bubmmnoreka [JOK
dbopmyne HeroTona—JleitOHuia https://m.edsoo0.ru/b9b225¢3
64 Brrurcnenue nnarerpana no bu6muoreka [IOK
¢dopmyne Herorona—JleiiOHuna https://m.edsoo.ru/b800deb4
65 Brruncnenue nnTerpana no bu6mmoreka [JOK
dhopmyne Herotona—JleiiOHuia https://m.edsoo.ru/f5eed075
66 Brruucnenue unTerpana mo bubnmnorexa [JOK
dhopmyiie Herorona—JleitOnuna https://m.edsoo.ru/41da431a
67 Cuctembl TUHEHHBIX YpaBHEHUN bubmorexa OK
P https://m.edsoo.ru/b648235a
68 CucreMbl TUHENHBIX YpaBHEHUN bubmorexa [IOK

https://m.edsoo.ru/5ab83864



https://m.edsoo.ru/f8ed5f99
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https://m.edsoo.ru/d359fb5f
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Pemrenne npukiiagHeix 3a1a4 ¢

. bu6moreka [JOK
69 IOMOIIBIO CUCTEMEI JIMHEHHEIX &
ypaBHemH https://m.edsoo.ru/a4d65ee5
Pemenue npuknaaHeix 3aga4 ¢ EuG OK
. HOIMOTEeKA
70 IIOMOIILIO CHCTEMBI IMHCHHBIX 1
ypaBHeHii https://m.edsoo.ru/aa5962el
Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
palroOHANBHBIX, UPPALMOHATBHBIX,
bubmunorexa LIOK
71 ITOKAa3aTeIIbHEIX, 1
. https://m.edso00.ru/48190472
norapu(pMUUECKUX YpaBHEHUN U
HEPaBEHCTB
Cuctembl U COBOKYITHOCTH IIEJIBIX,
palrOHANBHBIX, UPPALMOHATBHBIX,
bubnunorexa LIOK
72 ITOKAa3aTeIIbHEIX, 1
. https://m.edsoo.ru/2dbd3859
norapu(pMUIECKUX YpaBHEHUN U
HEPaBEHCTB
Cuctembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, UPPALMOHATBHBIX,
bubnunorexa LIOK
73 ITOKAa3aTeIIbHEIX, 1
. https://m.edsoo.ru/7ab8d17e
norapu(pMUUECKUX YpaBHEHUN U
HEPaBEHCTB
Cuctembl U COBOKYITHOCTH IIEJIbIX,
palMOHAIBHBIX, UPPALMOHATBHBIX,
bubnunorexa LIOK
74 ITOKAa3aTeIIbHEIX, 1
. https://m.edsoo.ru/81cccfe9
norapu(pMUUECKUX YpaBHEHUN U
HEPaBEHCTB
Hcnonp3oBanue rpaduxos Bt OK
N N HOINOTEKA
75 GyHKIUH 1715 peleHus ypaBHEHHMA H

Hn CUCTEM

https://m.eds00.ru/039949bf
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Hcnons3zoBanne rpadukoB

bu6moreka [JOK

76 7 enie ABHEHMI
(ymKIwi A peMeHHs ypaBHeHHi https://m.edsoo.ru/a7d95{79
U CUCTEM
[IpuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHUIO
77 MaTeMaTUYECKUX 3a/1a4 U 3a7a4 U3 bubmorexa [IOK
IE a https://m.edsoo.ru/ca878deb
pa3IUYHbIX 00JacTel HayKu U
peaTbHOM KU3HU
KonTponbHas padota no teme
78 "UHTerpai u ero npuMeHeHus bubmorexa [IOK
p pu" ’ https://m.edsoo.ru/471¢735b
Cucrembl ypaBHEHUN
79 HarypaibHble U 11enble yucia B bu6nuorexa [IOK
3a7a4ax U3 peajbHOU KU3HU https://m.edsoo.ru/3ceel327
20 Harypasbnble u niensie yucna B bubnuorexa [JOK
3a7a4ax U3 peajbHOU KU3HU https://m.edsoo.ru/a35a131d
21 HatypanbHble u 1enble yucia B Bubnuoreka [JOK
3a7a4ax U3 peajbHOU KU3HU https://m.edsoo.ru/ef10c49
20 [Ipu3Haky AeNUMOCTH LEIBIX bu6nuorexa IIOK
qucen https://m.edsoo0.ru/51696a67
23 [Ipu3Haku JeTMMOCTH LIEIIBIX bu6mmoreka [IOK
4qucel https://m.edsoo.ru/fab81c0e
%4 [Ipu3Haku qeIMMOCTH LIETbIX Bubmuoreka [JOK
YHCEN https://m.edsoo.ru/ef2c6e43
[ToBTOpenue, 060061IeHNE,
85 cucTeMaTu3alus 3HaHUI bubmorexa [OK
H ' https://m.eds00.ru/0312cf8¢
YpaBHeHus
26 [ToBTOpEeHuE, 0600mIEHNE, bu6mmoreka [IOK

cUCTeMaTHu3alus 3HaHUM.

https://m.edsoo.ru/247d2fe7
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YpaBHeHust

[ToBTOpenue, 06061IeHNE,

bu6mmoreka [JOK

87 7.
CHCTEMATHSAINA SHAHIH https://m.edsoo.ru/e8b87729
YpaBHeHust
[ToBTOpeHue, 0600IIEHNE,
88 cUCTeMaTu3anus 3HaHUU bubmmorexa LIOK
H ) https://m.edsoo.ru/1bf2fb98
YpaBHeHust
[ToBTOpeHue, o6o0IIEeHNE,
. bu6mmoreka [JOK
89 cUCTEMaTU3als 3HaHUH.
https://m.edsoo.ru/9c44cbea
YpaBHeHust
[ToBTOpenue, 06001IeHNE,
90 cucTeEMAaTU3aIMA 3HAaHUI buGnnorexa [IOK
I ) https://m.edsoo.ru/337aad59
YpaBHeHust
[ToBTOpeHue, 06001IEHNE,
91 cucTeMAaTU3aIusa 3HaHUI bubmorexa TIOK
H ’ https://m.edsoo.ru/a86014el
KonTponsnas padora Ne 5
[ToBTOpenue, 06061IeHNE,
92 CHUCTEMAaTH3allMs 3HAHUH Eubmorexa ITOK
H ) https://m.edsoo.ru/5¢45a60a
Hepasencrtpa
[ToBTOpEeHue, 0600IIEH e,
. bubnuorexa [JOK
93 cHUCTeMaTu3alisl 3HaHUH.
https://m.edsoo.ru/19304aba
HepasencrtBa
[ToBTOpenue, o6o0IIEeHNE,
94 cUCTEMaTU3allis 3HaHUI buGmorexa [IOK
1 ' https://m.eds0o.ru/c3d4b282
HepaBenctpa
[ToBTOpenue, 06001IEHNE,
. bubmuoreka [JOK
95 cucremarusanusa 3HaHu. CHUCTEMBI

ypaBHEHUH

https://m.edsoo.ru/a20b8adc
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[ToBTOpenue, o6o0mEeHNE,

bu6moreka [JOK

96 CI/ICTeMaTI/izauHﬂ 3HaHui. CHCTEMBI 1 hitps://m.edsoo r/a01 24764
ypaBHEHUH

97 [ToBTOpenue, 06001IEHNE, 1 bubmmnoreka LIOK
cuctemMaTu3anuvs 3HaHuil. OyHKINN https://m.edsoo.ru/d620c191

08 [ToBTOpEeHnue, 060061IEHNE, 1 but6mmoreka [JOK
cucremaTusanuvs 3HaHui. OyHKIUU https://m.edsoo.ru/7017196f

99 Hrtorosas koHTpoIbHAs paboTa 1 bubmorexa [OK

https://m.eds00.1u/513¢9889

O0001enne, cUCTEMaTH3aLM

100 3HAHUU 32 Kypc anreOpbl 1 Haval 1 bu6nuoreka [JOK
MaTeMaThdeckoro aHammsa 10-11 https://m.edso00.ru/2276973
KJIACCOB.
O0001enue, cucTeMaTH3aLMs

101 3HAHUU 32 Kypc anreOpbl 1 Haval | bubnuorexa [JOK
MaTeMaTudeckoro anammsa 10-11 https://m.edsoo.ru/3330f7ef
KJIacCOB
O06006I11IeH1E, CHCTEMATU3ALIMS

102 3HAHUU 32 Kypc anreOpbl 1 Haval | bu6mmoreka [JOK
MaTeMaTudeckoro anammsa 10-11 https://m.edsoo.ru/cead345¢e
KJIACCOB

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KITACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001mero 00pa3oBaHus
pe3yJabTara
1 Yucna u BBIYMCICHUS
. OnepupoBaTh MOHATHSMU: PALMOHAIBHOE U JEHCTBUTENIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JIECATHYHAS IPOOb, IPOIICHTHI
- BeimonHATe  apudmMeTHyeckue Oomepanud C  PalUOHAIBHBIMH U
' JeUCTBUTEIbHBIMU YHCIIAMU
13 BbimonHATe  npuONMKEHHBIE  BBIUMCIEHHS, MCIOJIB3Yys IpaBHia
' OKpYIJIEHUS, 1e1aTh IPUKUAKY U OLIEHKY PE3yJIbTaTa BBIUYUCICHUN
OnepupoBaTh NOHATUSAMU: CTENIEHD C LIETBIM I10Ka3aTeNEM, CTaHIaPTHAS
14 ¢dbopMa 3amucu 1eHCTBUTENBHOIO YHCia, KOPEHb HaTypajIbHOU CTENEeHH;
. MCMOJIb30BaTh MOAXOJAIIYI0 (OpPMY 3alUCH JEHCTBUTENBHBIX YHUCEI
JUIS peIlieHus] IPaKTUUECKUX 3a7a4 U MPECTaBICHUS JaHHbBIX
OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHT'€HC MPOU3BOJBHOTO
1.5 yria; HCHOJb30BaTh 3alUCh IPOU3BOJIBHOTO yIjia d4epe3 oOpaTHbIE
TPUTOHOMETpHUYECKHE (PyHKINU
2 YpaBHEHHUsI U HEPABEHCTBA
OnepupoBaTh MOHATUSAMHU: TOXKAECTBO, YpPAaBHEHUE, HEPABEHCTBO,
2.1 LeJIOe, PALMOHAJIbHOE, HMPPALUOHAIBHOE YpaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHUE
55 BoimonHATe npeoOpa3oBaHMs TPUTOHOMETPUYECKUX BBIPAXKEHUH U
' pelaTh TPHrOHOMETPUYECKHE YPAaBHEHUS
BoinonHsaTh npeoOpazoBaHus LEJbIX, palMOHAIbHBIX u
23 UPPALMOHAIBHBIX BBIPA)KEHUH M pPEIIaTh OCHOBHBIE THIBI LEJBIX,
paloHaIbHBIX U UPPALMOHAJIBHBIX YPAaBHEHUIN 1 HEPABEHCTB
54 [IpuMeHsITh ypaBHEHUS U HEPABEHCTBA JUIsl PEIICHUs MaTEMaTUYECKUX
. 3aj7ia4 M 3a/1a4 U3 Pa3IUUHbIX 00JIacTel HAyKU U peallbHOU )KU3HU
5 s MogenupoBaTh peaibHble CUTyallUd Ha sI3bIKE alreOpbl, COCTaBIIATh

BBIDQ)KEHUS, YpaBHEHMs, HEpaBEHCTBA [0 YCJOBMIO  3aJauH,




HCCIICA0BAaThL IMOCTPOCHHBLIC MOJCIM C HCIIOJB30BAaHHWEM allllapara

anreOpbl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATHAMH: (QYHKIHS, CIOCOOBI 3amaHusi (YHKIUH,
3.1 00JIaCTh OTpeNeNeHNs] W MHOXKECTBO 3HAYeHHWH (QyHKUIUH, Tpadux
($byHKIIMH, B3aUMHO oOpaTHbIe PYHKITUN
19 OnepupoBaTh MOHATUSAMU: YETHOCTh UM HEUYETHOCTH (GYHKIUH, HYIH
. (GYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnonb3oBatek rpadguky GyHKIMHA U1 penieHns ypaBHeHUN
34 Crpouts ¥ uyuTaTh rpaduKd JTUHEHHON (YHKIWH, KBaIpaTUYHON
‘ GbyHKIUH, cTeNeHHOW (QyHKLNU C LeNbIM [T0Ka3aTeaeM
Ucnonw3oBath rpaduku (yHKIHMA UIsI UCCIETOBAHUS TPOLIECCOB U
35 3aBHCHMOCTEH MpU pelIeHUU 3a7ad U3 JPYTuX y4eOHBIX MPEIMETOB U
‘ pearbHOM JKM3HHU, BBIPAXKATH (QOPMYyJTaMH 3aBHCUMOCTH MEXIY
BETTMYMHAMU
4 Havana maTematuueckoro ananmsa
il OnepupoBarTh MOHATHSMH: TOCJIEI0BATEIBHOCTh, apupMeTHUecKas u
. r€OMETPUYECKasi MPOrPecCUn
OnepupoBarh MOHATUSMU: OCCKOHEUHO YOBIBAIOINAs T€OMETPHYECKAs
4.2 mporpeccusi, CcyMMa OECKOHEYHO YOBIBAIOIMIEH TE€OMETPUYECKOM
Mporpeccuun
43 3amaBath MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonp30BaTh CBOMCTBA IOCIEAOBATEIIBHOCTEN W IMPOrPECCUN IS
‘ pelIeHus peasIbHBIX 3aJ1a4 MPUKIIATHOTO XapaKTepa
5 MHoOkecTBa U JOTHKA
5.1 OnepupoBaTh MOHATUSIMHU: MHOXKECTBO, ONIEPAIIMH Ha/l MHOXXECTBAMHU
Hcnonb30BaTh TEOPETHUKO-MHOKECTBEHHBIA ammapaTr sl ONHCAHUS
5.2 peanbHBIX NPOLECCOB U SIBICHUM, MPU PELICHWH 331ad M3 JPYTHUX
y4eOHBIX IPEMETOB
53 OnepupoBarh NOHATHSMHU: OINpEACNICHHe, Teopema, CIEJICTBHE,

J0Ka3aTcJIbCTBO




11 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATbI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus

1

Yucia ¥ BEIYUCICHUA

1.1

OnepupoBaTh MOHATHUSAMU: HATYpPaIbHOE, IIEJI0€ YHCIIO; UCIIOIh30BaTh
MPU3HAKU JICIMMOCTU LENbIX YHUCEN, PAa3JI0OKEHUE YKCIIa HA MPOCThIE

MHOXXUTECIIN OJId pCIICHUA 3aaa4

1.2

OnepupoBath MOHATHEM: CTEIIEHb C PAllMOHAILHBIM [10Ka3aTEIEM

1.3

OHCpI/IpOBaTB IIOHATUSAMU: norapn(bM quciia, JCCATUYHBIC u

HATypaJbHbIE JIOTapU(PMBI

ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1

[IpuMeHATh CBOWCTBA CTENMEHW ISl TPEeoOpa3oBaHUs BBIPAKCHUH,
OIICPpHUPOBATH NMOHATUAMU: TMOKA3ATCIIBHOC YPABHCHUC W HCPABCHCTBO,

pe€iaTb OCHOBHBIC THIILI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

2.2

BoinonusaTe npeoOpa3oBaHus BBIpaKEHUH, coaepiKallux Jorapudmsl;
ONEpPUPOBATh  MOHATUSAMHU:  JIOTAPUPMHUECKOE  YpaBHEHHE U
HEPaBEHCTBO; pelllaTh OCHOBHBIE THUIIbI JIOTAPU(PMUUECKUX ypaBHEHUMN

1 HCPABCHCTB

23

Haxoauth peaicHud HpOCTGfIIJ.IPIX TPUTOHOMCTPUYCCKUX HCPABCHCTB

24

OnepupoBaTh MNOHATHAMM: CHCTEMA JIMHEHHBIX YPAaBHEHMM U €€
pelIeHue; UCI0Ib30BATh CUCTEMY JIMHENHBIX YPAaBHEHUN IS pELICHUS

IMPAaKTUYCCKUX 3ada4

2.5

HaXO,Z[I/ITB PCUICHHUA HpOCTGﬁH.IHX CUCTCEM H COBOKyrIHOCTCIZ

palMOHAIbHBIX YPABHEHUN U HEPABEHCTB

2.6

MonenupoBaTh pealbHbIE CHTYaIlMM Ha SI3BIKE anreOpbl, COCTaBISTh
BBIPA)KECHMS, YPABHEHMS, HEPABEHCTBA U CUCTEMBI 10 YCIIOBHIO 3aJa4H,
HCCIIEIOBATh IOCTPOCHHBIE MOJEIN C HCIIOJb30BAaHHEM ammnapara

anreopsI

OyHKIMH U TpaduKH

3.1

OnepupoBaTb MOHATUSAMU: IEpHOAMYECKAasT (QYHKUIUS, MPOMEKYTKU
MOHOTOHHOCTH (D)YHKLIUH, TOUKU SKCTpeMyMa (pyHKLUH, HanOoJIbIIee U
HauMeHbllee 3Ha4eHUsl QYHKIMY Ha TPOMEXYTKE; UCIIONIb30BaTh UX IS

uccienoBaHus (GyHKIUH, 331aHHOI rpadrKoM




OnepupoBaTb NOHATUAMU: I'paduKU MOKa3aTeIbHOM, JorapuMuIecKoi

3.2 U TPUTOHOMETPUYECKUX (YHKLMI; M300paXkaTb UX Ha KOOPAWHATHOU
IUIOCKOCTHU M MCIOJIb30BATH JJISl pEIICHUS] YPABHEHUI U HEPAaBEHCTB
N300paxkaTh Ha KOOPJMHATHOW TUIOCKOCTH TpaduKd JIMHEHHBIX
3.3 YPaBHEHMH M HCHOJIb30BATh WX JJS PELICHUS CUCTEMbI JIMHEMHBIX
YpaBHEHUU
14 Hcnonp3oBate rpaduku (YHKIMNA I WUCCIIEAOBAHUS TPOLIECCOB U
' 3aBUCUMOCTEH 13 Apyrux y4yeOHBIX AUCLHUIINH
4 Haygana maTemMaTHyeckoro aHanmsa
OnepupoBaTh MOHATUAMU: HeNpepbiBHAs (QYHKIHA, IPOU3BOJIHAS
4.1 (YHKIMH; HCIONIB30BaTh TEOMETPUUYECKUM M (DU3WYECKHI CMBICI
IIPOM3BOIHOM JJIS peLIeHUs 3a1a4
42 HaxomuTe TpOW3BOIHBIE DIIEMEHTAPHBIX  (DYHKIWH, BBIYHACIATH
' MIPOM3BOJIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO (DYHKIIMH
Hcnonb30BaTh MPOM3BOJIHYIO JUIsL  MCCleIOBaHUSA (YHKIMM Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSAThH PE3yJIbTAThl UCCIIETOBAHMUS
K IIOCTPOEHHIO rpahuKoB
4 Mcnonb30BaTh NPOU3BOJHYIO AJIS HAXO0XKIEHUS] HAWIydlIero pelieHus
' B IIPUKJIAJIHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKHX, 3a7ja4ax
45 OnepupoBaTh MOHATHAMHU: IEpPBOOOpa3HAas M HMHTErpayl; MOHUMATh
' TEOMETPUUYECKUIN 1 (PU3NUECKHUI CMBICT HHTETpaja
46 Haxonute mnepBooOpa3Hble 53JIEMEHTapHbIX (YHKLUUH, BBIYUCIATH
. uHTerpai o gopmyne Herorona — JleitOnuma
47 Pemiate npukiaaHble 331241, B TOM YHCII€ COLUATBHO-I)KOHOMHYECKOTO

U pU3UYECKOro Xapakrepa, CpeICTBaMH MaTEMATUYECKOT0 aHaIU3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Kon
1 Hucna 1 BBIYUCICHUS
Pammonanbueie  uncna. OOBIKHOBEHHbIE U JECATUYHbIE ApOOM, MPOICHTHI,
OCCKOHEYHBIC  TEepHOAUYEeCKHe apodbu. ApudmeTHdyeckue  omnepanud ¢
1.1 palnMoHaIbHBIMU YHCIIAMH, TPe0Opa30BaHUs YUCIOBBIX BeIpakeHui. [Ipumenenue
IpoOell ¥ MPOLEHTOB Ul PEeleHUs NMPUKIAIHbIX 3a]a4 U3 pa3IM4YHbIX OTpacieil
3HaHUH U PEAIILHOM KU3HU
JeiictButenpHple  4yMcnaa.  PanMoHanbHBIE WM MPpPALMOHAIBHBIE  YHCIIA.
1.2 Apudmernueckue omnepauuud ¢ JAeHMCTBUTENbHBIMU uuciaamu. [IpubnmxéHHbie
BBIYMCIICHUS, IPaBUIJIa OKPYIJIEHHUS, IPUKHUIKA U OLICHKA Pe3yJIbTaTa BEIYUCICHUM
Crenenb ¢ nensiM nokasareneM. CrangapTHas ¢opma 3almucH AeHCTBUTEIHLHOTIO
1.3 yrcia. Vcrnonp30BaHue NOAXOMAIEeH GOPMBI 3aIUCH JEHCTBUTENLHBIX YHCEN IS
pelIeHNs IPAKTUYECKUX 3a]a4 U IPEICTaBICHNS JaHHBIX
L4 Apudmerrueckuii KOpeHb HaTypalbHOU cTeneHu. JIelicTBrs ¢ apudMeTHIEeCKUMHU
' KOPHSIMHM HAaTypaJbHOW CTEIIEHU
s CuHyCc, KOCHMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApPKCUHYC, ApKKOCHHYC,
' apKTaHI€HC YHACIIOBOIO apryMeHTa
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 ToxnaecTBa U TOKJECTBEHHbIE IPEOOpPA30OBAHUS
27 [Ipeo6pa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHUI. OcHoBHbIE
' TPUTOHOMETpUYECKHE (POPMYJIbI
53 VYpaBHeHue, KOopeHb ypaBHeHUs. HepaBeHCTBO, pemieHue HepaBeHCTBA. Merton
' HUHTEPBAJIOB
24 Pemenue nenbix 1 JpoOHO-paLlOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pewrenne nppaloHaIbHBIX YPAaBHEHUN U HEPABEHCTB
2.6 Pemenune TpUroHoOMeTpUUECKUX YpaBHEHUI
57 [IpumeHeHne ypaBHEHUN M HEPABEHCTB K PELIECHUI0 MATEMAaTUYECKUX 3aJady U
' 3a/1a4 U3 pazIM4HbIX 00J1aCTeil HayKU U peaibHON KU3HU
3 @OyHKIMU U TpaduKu




31 OyHkuus, cnocoObl 3afanus GyHKuuu. I'paduk Qynkuuu. BzaumHo oOparHbie
' byHKIIUN
15 OOnacte ompeneneHuss U MHOXeCTBO 3HaueHMi ¢yHkuuu. Hynmun ¢yskuunm.
' [IpomexyTku 3HaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKUINU
13 Crenennasi (yHKIMs C HAaTypaJbHBIM W IIeNBIM TokKa3zateneMm. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0H CTETICHU
14 Tpuronomerpudeckas OKpy>KHOCTb, OIIPE/IEICHHE TPUTOHOMETPUYECKUX (PYHKLIUMH
' YHCIIOBOTO apryMeHTa
4 Haygana maTemaTnueckoro aHaausa
il [TocnenoBarenbHOCTH, CIIOCOOBI 3a/aHMs MOCIeNoBaTeIbHOCTEH. MOHOTOHHBIE
' MOCJIEI0BATEIBbHOCTH
Apudmernueckass W TeoMeTpUUecKash Mporpeccud. beckoHeyHO yObIBaromas
42 reomerpuueckas nporpeccus. Cymma OeCKOHEYHO YOBIBaIOILIEH reoMeTpudecKoi
' nporpeccun. @opMyiia CIIOXKHBIX IpoLEHTOB. Mcrnonas3oBaHue mporpeccuu s
pelleHHsl peabHbIX 33a1a4 NPUKIaJHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKa
MHoOkecTBO, oIepauuy Haja MHoXecTBaMu. Jluarpammbl Oinepa — Benna.
5.1 [IpumeHeHNEe TEOPETHKO-MHOKECTBEHHOI'O armapara JJisl ONKUCAaHUS pealbHbIX
MIPOLIECCOB U BJICHUH, IPU PEILIEHUH 33]a4 U3 APYTHX Y4EOHBIX PEIMETOB
5.2 Onpenenenue, TeopeMa, CJIeICTBUE, JOKAa3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMbIi 3J1€MEHT COACPKAHUS
1 Uucna v BBIYUCTICHUS
1.1 Hartypanbnsle u nensie yncina. [Ipu3Haky qeMMOCTH HEIbIX YUCEN
1.2 Crenenb ¢ palmoHaIbHBIM MOKa3aTeraeM. CBOWCTBA CTETICHU
1.3 Jlorapudm yucna. /lecaTuyHble U HATypaJIbHbIE JOrapupMbl
2 YpaBHEHMs U HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BBIPAKEHUN, COACPIKALIMX JIOTapU(HMBI
57 [TpeoOpa3oBaHue BBIpAXKEHUH, COAECPIKAIIMX CTENIEHH C PAl[MOHAIBHBIM
' MoKa3aTesneM
23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 Iloxa3aTenbHbIC ypaBHEHUS U HEPABEHCTBA




2.5 Jlorapudmuueckue ypaBHEHUsI U HEPABEHCTBA
"6 Cucrempl JIMHEHHBIX ypaBHEHUU. PemeHue nNpuKIagHBIX 33Ja4 C HOMOIIbIO
. CHUCTEMBI JINHENHBIX YPABHEHUN
2.7 Cucrempl 1 COBOKYITHOCTH PALlMOHAJIBHBIX YPAaBHEHNUI U HEPABEHCTB
)3 [IpuMeHeHnEe ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHHUIO MaTEeMaTHYECKHX
. 3aj71a4 ¥ 3a]1a4 U3 Pa3IUYHbIX 00J1acTel HAYKU U peaslbHOU )KU3HU
3 OyHKImK U rpaguku
@Oyukius. Ilepuonnueckue Qynkiuu. IIpoMexyTKn MOHOTOHHOCTH (DYHKIIUH.
3.1 MakcuMymbl 1 MUHUMYMBI (pyHkunu. Haumbosblnee v HauMeHblee 3HauY€HHE
(GYHKIMU Ha IPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.3 [Toka3zarenbHas u orapudmudeckas QyHKIUU, X CBOMCTBA U TpapUKH
3.4 Hcnonw3oBanue rpadukoB GYHKIHN J1s1 peICHUs YPaBHEHUN W JIMHEHHBIX CUCTEM
Hcnonb3oBanue rpapukoB GYHKUMH [UId  HMCCIEIOBAHUSA IPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPH PELICHUH 3aJad M3 APYTUX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM JKU3HH
4 Hauana matemaTndeckoro anaiamnsa
4.1 HemnpepsiBabie QyHKIINH. MeTOI MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [TpousBonHas Gpynkuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TPOU3BOTHON
43 [Tpou3BoHBIE dIEMEHTApHBIX (QyHKUIUH. POpMYyNbl HAXOXKICHHUS MPOU3BOIHON
' CYMMBI, IPOU3BEAECHUS U YACTHOTO (DYHKIIMH
[IpuMeHeHne TPOM3BOMHONM K HCCIAEAOBaHUIO (PYHKIIMA HAa MOHOTOHHOCTh U
4.4 SKCTpeMyMbl. HaxoxieHrne HanOoIbIero 1 HauMEeHbIIero 3Ha4eHus: (pyHKIN Ha
OTpe3Ke
IIpuMeHeHHe NpPOM3BOMHOM JUIsl HAXOXKJEHUS HAWIYYIIEro pELlIeHHUs B
4.5 NPUKIAAHBIX 3aJadax, Uil ONPENEJICHUs CKOPOCTH IIpolecca, 3aJaHHOIO
dbopmymoit uiu rpagukom
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
47 WuTterpan, ero reoMeTpudeckuii 1 GU3NUECKUil CMBICI. BbluncieHne nHTErpaiga

no popmyne HotoTona — JleitOnuna




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon
NpOBepPsIeMOro
TpeOoBaHus

IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM
O0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMBbI CpeIHEro
o0uiero oo0pazoBaHus

Bragenne meTomamMu JOKa3aTeNbCTB, AITOPUTMAMH PEIICHUS 3a/1ad;
yMeHue (HOopMyIHpoBaTH M OMEPUPOBATH MOHATHUSIMHU: OMpEIEIICHHUE,
aKCMoMa, TeopeMa, CIIeJICTBHE, CBOWCTBO, MPHU3HAK, JIOKA3aTEIbCTBO,
paBHOCUIIBHBIE  (DOPMYITHPOBKY; OPUMEHATh  UX;  YMEHHUE
dbopmynupoBaTh 00paTHOE ¥ TPOTHUBOIOJIOKHOE YTBEpPXKICHUE,
MPUBOJUTh TMPUMEPHl W KOHTPHOPUMEPHI, HCIONB30BaTh METO]
MaTeMaTHIECKOU HUHAYKIOWH; IPOBOJUTH NOKA3ATCIBbHBIC PACCYIKICHHNA
NpU  pEIICHUH 3a/1a4, OICHHUBATh JIOTHUECKYK) TPaBUIBHOCTD
paccymneHI/H‘/’I; YMCHUEC ONneprupoBaTh IIOHATUAMMU. MHOXECTBO,
MOJIMHOXECTBO, OTEPAIlUy HaJl MHOYKECTBAMHU; YMEHHE HCIOJIh30BATh
TeOpeTI/IKO-MHO)KeCTBeHHBII\/JI amnmnapar  ajid OIMMUCaHusA  PCAJbHBIX
MPOIIECCOB U SIBJICHUH W MPH PEUICHUU 3a/1a4, B TOM YHCIC U3 JAPYTHX
y4eOHBIX MTPEIMETOB; YMEHHE OTIEPUPOBATH MOHITUAMU: Tpad), CBI3HBIN
rpad, IepeBo, NUKI, Tpad HA IJIOCKOCTH; YMEHHE 3aJaBaTh H
OIMCHIBATH TPa(bl pa3TMUHBIMU CIIOCOOAMM; UCTIOIH30BATH TPadbl IPU

PCIICHUHU 3ala4

YMeHue onepupoBaTh MOHATUSAMU: HaTYpaJbHOE YHCIIO, II€J0€ YHCIIO,
CTETICHb C LEJIBIM TI0Ka3aTeNIeM, KOpEHb HaTYPalIbHON CTETICHH, CTETIEHb
C palMOHAJIBHBIM IIOKA3aTeNIeM, CTEeNeHb C JICHCTBUTEIBHBIM
HoKaszaTeneM, JiorapudmM Uucia, CHHYC, KOCHHYC M TaHTEHC
MPOM3BOJIEHOTO YHCIA, OCTATOK MO MOAYJIO, PAMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE  YWCJIO, MHOXECTBa  HATYpaJbHbBIX,  LEJbIX,
palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
MPU3HAKH JISTUMOCTH, HAUMEHBIINHA OOIIMIA AETUTEIh U HAaNMEHBIIIEe
ob1ee KpaTHoe, anroput™ EBKinaa npu pemeHny 3a1a4; 3HaKOMCTBO
C pPAa3MUYHBIMHU TO3UWIHOHHBIMH CHUCTEMaMH CUHCIICHUS; yMEHHE
BBITIOJTHATH BBIYMCIICHUE 3HAYCHUI U MPeoOpa3oBaHMs BBIPAXKEHUH CO
CTETEeHSIMH U Jiorapudmamu, npeodpa3zoBaHus APOOHO-PATUOHATBHBIX

BBIpa)I(eHPIfI; YMEHHUEC OIICPUPOBATE MOHATHAMU: ITOCICIO0BATCIIBHOCTD,




apudMeTnyecKas mporpeccus, reoMeTpudecKas mporpeccus,
OecKOHEYHO YyObIBalollasi TEeOMETpUYECKass MPOrpeccus; yMEHHe
3aJ]aBaTh  IOCJICAOBATCILHOCTH, B TOM 4YHCIIE C  IIOMOIIbIO
PEKYppEHTHBIX  (GOpMyJT; yMEHHE  ONEPUPOBATh  MOHATUSMHU:
KOMIUIEKCHOE YHCII0, COMPSDKEHHBIE KOMILIEKCHBIC 4YWCia, MOIYJIb U
apryMeHT KOMIUIEKCHOTO 4ucia, opma 3amucy KOMIUIEKCHBIX YHCeNT
(reoMeTpuveckas, TPUTOHOMETPHYECKAass MU alnreOpanyeckas); YMETh
MPOU3BOIUTH apu(MeTHIeCcCKue ACUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  WCIONB30BAHUS  KOMIUIEKCHBIX  YHCET;
OMepUpOBaTh MOHATUSAMU: MaTpuua 2x2 u 3X3, onpeaeauTeNb

MaTpHUIIbl, TEOMETPUUECKHUI CMBICIT ONPEAETUTENS

YMeHue onepupoBaTh NOHIATHUSIMU: pallMOHAIbHBIC, UPPAIIMOHAIIBHEIE,
MOKa3aTeNbHbIE, CTEIIEHHBIE, JTorapu(MUYECKUE, TPUTOHOMETPUIECKHE
yYpaBHEHUsI M HEPaBEHCTBA, HUX CHUCTEMbI; YMEHHE OIEepUpOBaTh
MOHATHSIMH: TOXIECTBO, TOXK/IECTBEHHOE MPeo0pa3oBaHue, ypaBHEHNE,
HEpPaBEHCTBO, CHUCTEMa YpaBHEHUW W HEPABEHCTB, PABHOCUIBLHOCTh
ypaBHEHUH, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh ypaBHEHUS,
HEpPaBEHCTBA U CHUCTEMbl C TMOMOIIBIO PA3IUYHBIX MPUEMOB; peliaTh
ypaBHEHHUs, HEpPaBEHCTBA M CHCTEMBl C MapaMeTpoM; MPUMEHSTh
ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI /ISl pEIICHUSI MAaTEMAaTHYECKUX

3a/lav U 3a7ia4 U3 pa3JINIHbIX obnacrei HAaYKU U peaanoﬁ KHU3HHU

YMeHue onepupoBaTh MOHATHSAMH: (PyHKIHSA, YETHOCTh (DYHKLUH,
MEPUOMYHOCTD (DYHKIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
dbyHKIHH, SKCTpeMyM (YHKIIUHA, HAUOOJIbIIIEe M HAUMEHbIIIEE 3HAUCHUS
(GYHKIMM Ha TPOMEXKYTKE, HENpepblBHAs (QYHKLHUSA, ACUMOTOTHI
rpaguka GyHKOHH, TIepBas W BTOpas NPOU3BOAHAS (PYHKIUH,
TeOMETPUYECKUI U (PU3MUECKUI CMBICT POU3BOIHOM, TepBOOOpa3Has,
onpeAeNéHHbId HMHTErpall; YMEHHE HaxOJUTh aCUMITOTHI Tpaduka
(GYHKIMK; yMEHUE BBIYMCIATH MPOU3BOAHBIE CYMMBI, MPOU3BEACHUS,
YaCTHOT'O U KOMIO3UIMH (YHKIIHI, HAXOIUTh YpaBHEHUE KacaTeIbHON
K TpaduKy (yHKIMU; YMEHHE HaXOIUTh MPOU3BOIHBIEC JIEMEHTAPHBIX
(GyHKIUH; yMEHHE HUCIHOJIb30BaTh MPOU3BOJIHYIO ISl HCCIIEJOBAHMS
(GyHKUIMHA, HAXOAUTh HAMOOJBbIINE U HAUMEHbIINE 3HAUCHUs (PYHKLIUH;
CTpOUTh TIpaUKM MHOTOYJIEHOB C HCIIOJIb30BAHMEM amrmapara
MaTeMaTHYECKOT0 aHaJIN3a; IPUMEHSTh IPOU3BOAHYIO JJIsl HAXOXKICHHUS

HaWJIydlmiero peui€HusA B IMPUKIAJIHBIX, B TOM YHUCIC COLHUAIBHO-




OKOHOMHUYCCKHUX U (1)I/I3I/I‘I€CKI/IX 3agadax; HaXoauTh IJ1oaan u 00BEMBI
(I)I/Il"yp C MOMOMIBIO UHTErpajia, MPUBOJUTE NPUMEPBI MATEMATUYCCKOT'O

MOJIETTUPOBAHUS C MOMOILBIO U depeHIINATBHBIX YpaBHEHU N

YMeHne onepupoBaTh NOHATHAMH: Tpapuk (yHKOHH, oOpaTHas
GbyHKIMS, KOMITO3UIKs QYHKIUH, TUHEHas (QYHKIUS, KBaIpaTHYHAs
byHKUMSA,  panMoHaNbHAs ~ (QYHKUWS,  CTENeHHas  (YHKIuS,
TPUTOHOMETpUYeckue (yHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GyHKIMM, TMOKa3aTenbHas W Jorapupmuueckas (QyHKIUH; yMEHHE
CTPOUTH IpaUKH W3YUYEHHBIX (YHKIHI, BBIIOIHATH MPEOOpa3oBaHUs
rpaduKoB (YHKINH, UCTIOIB30BaTh TPAPUKH ISl U3yUSHHS TPOLIECCOB
Y 3aBUCHMOCTEH, MPH PEIICHNUH 3a7a4 U3 JPYTHX y4eOHBIX IMPEIMETOB
W 337a4 U3 pealbHOW JKHU3HU; BBIpaKaTh (OpPMYyJIaMU 3aBUCHMOCTH
ME/1y BeIMYMHAMM; UCIIOIB30BaTh CBOMCTBA U rpaduKku GpyHKIMH JUIs
peleHus ypaBHeHUH, HEPaBEHCTB U 33124 C TTapaMeTpaMu; H300paxarb
Ha KOOpPAWHATHOW IUIOCKOCTH MHOXKECTBAa pEUICHUI YypaBHEHHUH,

HCEPaBCHCTB U UX CUCTCM

YMeHue permarh TEKCTOBBIE 3aJa4l Pa3HbIX TUIOB (B TOM YHUCJE Ha
MIPOLIEHTHI, AOJIN U YaCTH, Ha ABM)KEHUE, pa0OTy, CTOUMOCTb TOBapOB U
YCIIyT, HAJIOTH, 33J1a4¥ U3 00JIACTH YIIPABJICHUS TUYHBIMUA U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YpPAaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBI 10 YCJIOBUIO 3a/1aud, UCCIIEIOBATh IMOJYYEHHOE PEIICHUE U
OILICHHMBATh MPABAONOIOOHOCTh PE3YJIbTATOB; YMEHUE MOJEIUPOBATH
peajbHble CUTyalluu Ha SI3bIKE MATEMaTHUKU; COCTABISATH BBIPAXKEHUS,
yYpaBHEHHUs, HEpPaBEHCTBA W HX CHUCTEMBbl 10 YCIOBHUIO 3aJauH,
HCCIEA0BaTh IOCTPOCHHBIE MOJENHM C HCIOJb30BAaHUEM armapara

anreOpbl, UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yabTaT

YMeHune omnepupoBaTh TOHIATHSAMHU: CpefaHee apu(pMETHYECKOE,
MeaMaHa, HauboJiblliee U HaMMEHbILee 3HAUCHHs, pa3Max, TUCTIePCHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCJIOBOrO Ha0Opa; yMEHHE W3BIIEKATH,
MHTEPIPETHPOBaTh MH(OpMAINIO, NPEACTAaBICHHYI0 B TaliMIax, Ha
auarpammax, rpadukax, OTpa)xxaroulyto CBONCTBA pealbHbIX MIPOLIECCOB
U SBJICHUH; NPEACTaBIATh WHGPOPMAIMIO C MOMOINBIO TabIUI U
auarpaMm; HUCCICAOBATb CTATUCTUYCCKHUE JaHHBIC, B TOM YHCIC C
NPUMEHEHHEM TpaUyecKuX METOJOB U D3JIEKTPOHHBIX CPEJCTB;
rpaQU4ecKd HCCIIEOBaTh COBMECTHBIE HAOIIOAECHUS C IOMOILBIO

AuarpaMm pacCCruBaHusd U JIMHEHHOM perpeccnuun




YMeHne onepupoBaTh MOHATHAMU: CIy4YalHbIM ONBIT W CIy4YalHOE
COOBITHE, BEPOSITHOCTb CIIy4YallHOrO COOBITHS; YMEHHUE BBIUUCIIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TIpapUuecCKUX METOJ/IOB; NMPUMEHSTh
(bopMyJIBl CIOXKEHHUS M YMHOKEHHsI BEPOSTHOCTEH, (popMyIly MOTHON
BeposiTHOCTH, (opmyny bepHymin, komOuHatopHbie (akThl U
(opMyJBl; OLICHHBAaTh BEPOSATHOCTH pEANbHBIX COOBITUH; yMEHHe
ONEpUpPOBATh TMOHATHAMM: CiydaliHas BEJIMYMHA, PpaCIpEICIICHHE
BEPOATHOCTEN, MAaTEMaTUUECKOE OKUAAHNE, AUCTIEPCUS U CTaHJApTHOE
OTKJIOHEHHE CIIy4ailHOH BeNWYMHBI, (YHKUUU pacHpelesieHus |
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0Ka3aTeJbHOTO M  HOPMAJBHOTO
paclpenesieHnid; yYMEHHME HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneNneHnii Usl peleHus 3a/1a4; 3HaKOMCTBO C MOHATHSMU: 3aKOH
OOJNBIINX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, yMEHHE
IPUBOAUTH TPUMEPHI TPOSBICHHUS 3aKOoHAa OOJIBIIMX YHCENl B
MPUPOJHBIX U OOILIECTBEHHBIX SBJICHUIX; YMEHHE OIEpPUpPOBATh
HNOHATUSIMM: COYETaHHWE, INEPECTaHOBKA, YHUCIO COYETAHUM, YHUCIIO
MepecTaHoBOK; OMHOM HbIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIC
(bakThl U pacCyXIeHUs Ul peIleHUs 3a/1ay; OLEHUBATh BEPOSITHOCTHU
pealbHbIX  COOBITUH; COCTaBISATh BEPOSITHOCTHYIO MOJEIb U

HHTCPIIPCTHUPOBATDH l'IOJ'IyLIeHHHﬁ pe3yiibTat

YMeHue onepupoBaTh NOHATHUAMHU: TOYKa, MpsiMasi, IJIOCKOCTH,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YyIJa, IUIOCKUHA Yrod,
JIBYTPaHHBIA yToJI, TPEXTPAHHBIM Yroj, CKPELIUBAIOLIUECS MpPSMBbIC,
NapajIeIbHOCTh U NEPIEHIUKYISIPHOCTD IPAMBIX U IUIOCKOCTEH, Yros
MEXAy MPSMBIMH, YTOJI MEXKIY MPSAMOM U TUIOCKOCTBIO, YTOI MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 0 TIOCKOCTH, PACCTOSIHUE MEXKAY
MPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHM, YMEHHE HCIOJIb30BaTh
IpU PELICHUH 3a7ad M3y4deHHbIE (PAKTBI M TEOpPEMbl IUIAHHUMETPUU;
yMEHHE OLEHUBATh pa3Mepbl 0ObEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTEMaTUYECKUE MOJEIU C IOMOIIbI0 I'€OMETPUYECKUX MOHATUH U

BCJIIMYKMH, p€IIaTh CBA3AHHBIC C HUMU IIPAKTHYCCKUEC 3aJa4u
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YMeHne onepupoBaTh MOHATHIAMU: TUIOMIAAb (GUTYPBI, 00bEM (DUTYDHI,
MHOTI'OrpaHHUK, HpaBHHLHBIﬁ MHOTI'OrpaHHUK, CCYCHUC MHOI'OI'PaHHUKA,
KyO, mapajiesienurnes, npu3Ma, nupamuaa, (Gpurypa u moBEepXHOCTH
BpallleH!sl, LWIMHAP, KOHYC, map, cdepa, miomanb chepsl, mIomaib

MOBEPXHOCTH NMHUPAMUbI, IPU3MBbI, KOHYycCa, IIMIMHIApPA, 00bEM KyOa,




MPSIMOYTOJIBHOTO MapajuleNIeNIAIe1a, TUPaMUIbl, TPU3MBI, LWIMHIPA,
KOHYyca, 1l1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUSI KOHYCa U LIWIMHAPA,
MapajuleJIbHblE OCHU WM OCHOBAaHUWIO, CEYECHHE I1apa, IUIOCKOCTD,
Kacarouiascs chepbl, HUIMHIPA, KOHyCa; YMEHHE CTPOUTh CEUCHHE
MHOTOTpaHHHKA, N300paxaThb MHOTOTPaHHUKH, (PUTYPBI U TOBEPXHOCTHU
BpalllEHUsI, UX CEUYEHHUsS, B TOM YHUCIE C IOMOULIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE NPHUMEHATh CBOWCTBA I'€OMETPUYECKHX (uryp,
CaMOCTOSITENIbHO (OPMYJIMPOBATh OIpPENEeNeHUs] H3y4daeMbIX QUryp,
BBIIBUTAaTh THUIOTE3bl O CBOMCTBaX M MpPHU3HAKaX TIEOMETPHUUYECKHUX
¢uryp, 0OOCHOBBIBaTb WJIM ONPOBEPraTh MX; yMEHHE IPOBOAUTH
kiaccupukanyoo (GUryp MO pa3IMYHbIM MpPU3HAKaM, BBIIOJIHAThH

HCO6XOI[I/IMBIC JAOIMMOJIHUTCIIbHBIC TTIOCTPOCHUA

11

YMeHHue OnepupoBaTh IMOHATUSMH: JIBIDKCHHE B IPOCTPAHCTBE,
napauIebHBIA TIEPEHOC, CHMMETPHS Ha IJIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe MOM00MSA, MOJO0O0HBIE (GUTYPBI, yYMEHHUE
pacrno3HaBaTh paBHbIC U MOJIOOHBIE (PUTYPHI, B TOM YUCIIE B MPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPUUYECKIE OTHOIICHHUS
MpU PEUICHUH 3aJ]a4; HAXOJIUTh T€OMETPHUYECKHE BEIMYWHBI (IJIMHA,
yroj, IUIOM@Aab, 00BEM) MpPH pEIICHHH 3a1a4 W3 JAPYTHX y4eOHBIX
MPEIMETOB U M3 PEANbHOM KU3HU; YMEHUE BBIUYUCIIATH TEOMETPUICCKUE
BEJIMYMHBI (IUIMHA, YTOJI, TUIOMIAAb, 00BEM, TUIOIMIAAb TTOBEPXHOCTH),
WCTIOJNIB3Ysl M3Y4YeHHBIE (DOPMYIBI U METOABI, B TOM YHCJE: IUIONIA/lb
TIOBEPXHOCTH TIUPAMUIBI, TIPU3MBbI, KOHYCa, [IIHHAPA, TUIONIAh CHEPHL;
00BEM Ky0a, IPSIMOYTOIBHOTO MapaUIeTIeUIIea, TUPAMUJIbI, TPU3MBI,
WIMHIPA, KOHyca, IIapa; YMEHHE HAXOMUTh OTHOILICHHE OO0BEMOB

noJ00HBIX Guryp

12

YMeHue omnepupoBaTh MOHSATUSMHU: TPSIMOYTOJIbHAs  CHUCTEMa
KOOpJUHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAUHATHI BEKTOPa, CyMMa
BEKTOPOB, MPOU3BEACHUE BEKTOpPA HA YHUCIIO, Pa3lIOKEHHUE BEKTOpa IO
0a3ucy, CKaJIpHOE NPOU3BEIEHUE, BEKTOPHOE IPOU3BEACHUE, YIoJ
MEXIy  BEKTOpamMH; yMEHHE  HCIOJNb30BaTh  BEKTOPHBIM U
KOOpJIMHATHBIA METOJ Ui PELIEHUS TeOMETPUYECKUX 3ajad U 3aJay

JpyTuX y4eOHbIX MPEAMETOB
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YMmenue BBIGI/IpaTL HO,Z[XOI[HH_II/Iﬁ METOH JIsI PCHICHUA 3aldayiu,
IIOHUMAaHHWEC 3HAYMMOCTU MATCMATUKW B M3YUCHUH IPUPOJHBIX U

O6IJ_ICCTBCHHBIX nponeccoB " HBHCHHﬁ; YMCHHUEC pPaCllO3HABATH




MIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE INPUBOIUTH
IIpUMEPbl  MAaTEMAaTHYECKUX OTKPBITUM POCCUMCKOM U MHUPOBOH

MaTE€MaTHYECKOU HayKH

HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

HpOBepHeMLIﬁ IJIEMEHT COAECPKaHUA

Kon

1 Yucna v BBIYUCIECHUS

1.1 HarypanbHble 1 1esnbie yucia. [Ipu3Haku 1eJIMMOCTH LEIbIX YHCel

1 Panmonanbhbple  uncia. OOBIKHOBEHHbIE M JECATHYHBIE JIPOOM, IPOLEHTHI,
. OECKOHEUHBIE IEPUOTUYECKUE IPOOH

13 Apudmernueckuil KopeHb HaTypaibHOH creneHu. [leiicTBus ¢ apudMeTHIeCKUMU
' KOPHSIMHM HaTypalbHON CTENEHU

L4 Crenenp ¢ wnenslM mnokazaTeneM. CTeNeHb C pPalMOHAIBHBIM IOKAa3aTEJIEM.
' CBolicTBa CTENIEHH

Ls CuHyc, KOCHMHYC M TaHI'€HC 4YHCIOBOIO apryMeHTa. ApPKCHHYC, ApKKOCHHYC,
' apKTaHT€HC YHCIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndynble U HATypaibHbIE JOTapupMbI

JeiicTBuTenpHble 4Kcaa. Apu]MeTHUecKrue omnepauuud ¢ JACHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnuxEHHbIe BBIYMCICHUS, IPABUIa OKPYTJICHU, IPUKUIKA U OLICHKA
pe3ysbTara BEIYMCIEHUN

1.8 [IpeobpazoBanue BeIpaKEeHUN

1.9 KommnekcHsle uncna
2 VYpaBHEHUs U HEpPAaBEHCTBA

2.1 [{ensie u qpoOHO-palMOHATBHBIC YPAaBHEHUS

2.2 HppannoHanbHble ypaBHEHUS

2.3 TpuronomeTpuueckue ypaBHEHHs

24 [TokazarenbHble U IOTapUPMUUECKUE YPABHEHUS

2.5 enbie 1 1poOHO-palIOHATIEHEIE HEPABEHCTBA

2.6 UppanmonanbHbie HEpaBEHCTBA

2.7 [Toka3zaTenbHbIe U TOrapuPpMHUYECKIE HEPABEHCTBA

2.8 TpuroHomeTpruuecKue HEPABEHCTBA




2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuiia cucTeMsl JIMHEHHBIX ypaBHEHUH. OnpeaennuTesb MaTPUILIbI
3 @yHKIUHN U TpapuKu
11 Oynkius, cnocods! 3aganus (GyHkuu. ['padux ¢yHkumu. BzaumHo oOpartHbie
' dbyuknun. UetHbie n Heu€THbie PyHKIMU. [leprnonnyueckue GpyHKIMN
Ob6nacte ompeneneHuss U MHOXeCTBO 3HaueHMH ¢GyHKumu. Hynu Qyskumu.
32 [IpomexxyTkH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U1 MUHUMYMBbI QyHkuuu. HamOGombinee W HavMeHbllee 3HauYECHUE
(YHKIMY Ha IPOMEKYTKE
33 CrenenHas (yHKUMs C HaTypaJlbHbIM M LI€JbIM IOKazareneM. EE cBolicTBa u
' rpa¢uk. CoiicTBa 1 rpad)uK KOPHS 71-0OW CTETICHH
34 Tpuronomerpuieckne GyHKINU, UX CBOHCTBA U TPaQUKH
3.5 [okazaTenpHast u norapudmudeckas GyHKIHH, ©X CBOWCTBA U TpapuKu
16 Touku paspsiBa. AcumMnToThl TpadukoB QyHkuui. CBolicTBa (QyHKUUA,
' HETPEPhIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTeALHOCTH, CIIOCOOBI 3aJaHUS MOCJIEA0BATEILHOCTEN
3.8 Apudmernueckast 1 reoMmerpuueckas nporpeccuu. opmya cI0KHBIX IPOLEHTOB
4 Haygaya maTemMaTH4ecKOro aHaamsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (yHKIHNA
[IpumeneHne MPOU3BOAHOM K HCCIeNOBaHMUIO (DYHKIMI Ha MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. Haxoxnenne HauOobIIero 1 HaMEHBIIETo 3HaYeHHUsI (PYHKLIUU Ha
OTpe3Ke
4.3 [lepBooOpa3nas. Murerpain
5 MHoOXkeCTBa U JIOTHKA
5.1 MHo3ecTBO, Onepaluy HaJl MHOKecTBaMu. J{narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BeposTtHOCTB
6.3 Kom6unaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH




7.2

[IpsiMbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE

7.3 MHororpaHHUKN
7.4 Tena u MOBEpXHOCTH BpalICHUSI
7.5 Koopaunats! 1 BEKTOpEI




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremarunka: anredpa v Hadajga MaTeMaTHIECKOTO aHAIN3a, TEOMETPHSI.
Anrebpa u Havana maTematudeckoro ananu3a. 10-11 kmacc. Anumos 111 A.,
Konsarun F0.M., TkaueBa M.B. u np. AkumonepHoe o61iectBo «3narenbcTBo

«IIpocsemieHue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Metonnueckue pekomennanuu K yueonnky [11.A. Amumosa, FO.M. Konsruna,
H.E. ®enoposoii u ap.. Asropsl: H.E. ®enoposa, M.B. TkaueBa, 5-u3znanue,

crepeorunHoe Mockaa, [Ipocsenienue 2023
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