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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas mporpamma yue6HOTO Kypca «Anredpa n Hauaiza MaTeMaTHUYEeCKOTO
aHanu3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCYIapPCTBEHHOIO 00Pa30BaTENIBHOIO CTAHIAPTA CPEIHETO
oOmero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIONIMMHU OCHOBY [IJISi CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHSA IUUYHOCTU O0OYHAIOIIHUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYECKOTO aHAIW3a» SBISETCA OJHUM U3
Han0oJIee 3HAYMMBIX B IPOTpaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH O0ecrneuynBaeT WHCTPYMEHTAJIbHYIO0 0a3zy Uid H3yueHUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYrod CTOPOHBI, GOPMHUPYET JIOTUUYECKOE U aOCTPaKTHOE
MBIIJIEHUE YYalluXcd Ha YpOBHE, HEOOXOJAMMOM il OCBOEHHS KypCOB
MH(pOpMATHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax JaHHOTO Kypca
y4alecss OBJIaJ€BAIOT YHUBEPCAIbHBIM SA3bIKOM COBPEMEHHOW HAyKH, KOTOpas
dbopMyIHpyeT CBOU TOCTHKEHUS B MaTeMaTH4IeCKon (popme.

Kypc anreOpsl U Hauaja MaTeMaTuueCKOro aHajan3a 3aKJIaJbIBAET OCHOBY IS
YCIICIIHOTO OBJAJCHUS 3aKoHaMM (PU3UKW, XUMUHU, OWUOJOTHM, TOHUMAaHUS
OCHOBHBIX TEHJICHUUWA SKOHOMUKM U OOILECTBEHHOMW JKU3HU, TO3BOJISIET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMYECKH CTPOTHUMH MATEMAaTHUYECKUMH KOHCTPYKIIUSIMHU
pa3BUBaET yMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3alMI0, adCcTparupoBaHue u
aHAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIILIeHHe. B xome n3ydenus
anreOppl M Havall MATEMaTHYECKOTO aHaiu3a B CTapiied IIIKOJIE ydJalluecs
MOJIyYalOT HOBBIM OMNBIT pEIIEeHUs MPUKIAAHBIX 3aJlad, CaMOCTOSTEIbLHOrO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIeNIeH peasibHbIX CUTyalluid W MHTEpIpeTaluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMEPAMU  MATEMATHYECKUX
3aKOHOMEpPHOCTEM B MPHUPOJIE, HAYKE M B MCKYCCTBE, C BBIJAIOIMIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHLUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 yueOHbId maTepuall, CIOCOOCTBYIOIIMKA (POPMUPOBAHUIO
HAYYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduxky ydeOHOH AesaTenbHOCTH,



TpeOyroriei CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIMX BHUMAaHUs U OTBETCTBEHHOCTH 32 IIOJIyYEHHBIN PE3YIIbTAaT.

B ocHoBe MeToanku 00ydeHus anredpe u HayajaaM MaTeMaTH4YeCKOro aHalln3a
JICKUT JIEATEIbHOCTHBIA PUHIUI O0yYEHHUS.

CrpykTypa Kypca «Anredpa v Hauajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAET
CIIEAYIOIIUE COAEPKATEIBHO-METOANYECKUE JUHUN: «YUucna u BBIYUCIEHUNY,
«DyHKuMK U rpa@ukn», «YpaBHEHUS U HEpaBEHCTBAa», «Hauana maremaTuieckoro
aHanu3a», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COEPKATENBHO-METOITMUECKUE
JUHUU HW3Y4YaloTCsl Ha MPOTSDKEHMM JABYX JIET OOy4YeHHsi B CTapllel IIKoJle,
€CTECTBEHHO JOIIOJIHAA APYT Apyra U IOCTEIIEHHO HACHIAsACh HOBBIMU TEMaMU U
paznenamu. J[aHHBIA KypcC SIBJIIETCS MHTETPATUBHBIM, MOCKOJIBKY OOBEAMHSET B
cebe colepKaHHE€ HECKOJbKMX MAaTeMAaTHMYECKUX JUCUMIUIMH:  anrelpa,
TPUTOHOMETPHUSI, MATEMATUUYECKUI aHAJIN3, TEOpUs. MHOKECTB U Ap. I1o mepe Toro
KaK yyalluecs OBJIaJIeBalOT BCE Oosiee MIMPOKMM MAaTEeMATUYECKUM anmnaparoMm, y
HUX TIOCJIEOBATENbHO (POPMHUPYETCSI M COBEPIICHCTBYETCA YMEHHE CTPOMUTh
MAaTEMaTHYECKYIO MOJENb PEAIBHOW CUTYAllMH, IPUMEHATh 3HAHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa u Hayaja MaTEeMaTHYECKOTO aHalu3a», [JJs peleHus
CaMOCTOSITENILHO ~ C(OPMYJIMPOBAHHOM MaTeMaTH4YeCKOW 3aJadd, a 3aTeM
UHTEPIIPETUPOBATH ITOJy4YECHHBIN pE3yJIbTar.

CopnepxaTenpbHO-MeTOANYECKass JTUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiedl mikoige oco0oe BHUMaHUE YIEISETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HAaBBIKOB, BKJIIOYAIONIUX B Ce0s
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amMUCH ACHCTBUTENBHOTO YHCIA, YMEHUE
pPalMOHAJIBHO BBINOJHATh JEHCTBUS C HUMH, JAENAaTh HNPUKUAKY, OLIECHHUBATh
pe3ynbTar. OOyuaromuyecs NOJYy4arOT HaBBIKM MPUOJMKEHHBIX BBIYHUCICHUH,
BBITIOJIHGHUS JIEWCTBHM C 4YWCIAMH, 3allMCAaHHBIMA B CTaHIApPTHON dopme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUsS M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydyeHHMs] B CTapled IIKOJIe, TOCKOJbKY B KaXIOM pa3fese MporpaMMbl
MPEAYyCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaIE€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEbIX, PAalUOHAIBHBIX, WUPPAUUOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX UM  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IPU UCCIEA0BAHNUN
GyHKUIMNA C TOMOILBIO TPOU3BOAHOM, PEIICHUH MPUKIAJAHBIX 3a/lad U 3a7ad Ha
HaXOXKJIECHWE HaumOOJBIIMX W HAUMEHBIIUX 3HaYeHUH QyHknuu. JlanHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUI
BBIMOJHATh pacuy€Thl 1Mo ¢opMyniaM, MpeoOpa3oBaHUsS IENbIX, PalMOHAIBHBIX,
UppAILMOHANIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKAIIMX CTENEeHUu U Jiorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBILIUICHUST y4amuxcs, (HOpPMHUPYIOTCSI HAaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHUMBOJBHBIMU (OpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEeHCTB. Auiredpa npezuiaraet 3¢ GeKTUBHbIC
WHCTPYMEHTBI ISl PELICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3ajad,
HaIJISIHO IEGMOHCTPUPYET CBOM BO3ZMOYKHOCTH KaK A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYeCKass JHHUS «DPYHKIUM U TpapuKu» TECHO
NIEPEIUIETACTCS C IPYTUMH JIMHUSAMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEIOBATEIBHOCTD NU3YUYEHUS MaTepraia. M3ydeHne CTeneHHOM, TOKa3aTeJIbHOM,
Jorapu(pMUYECKOl U TPUTOHOMETPUYECKUX (DYHKIMI, UX CBOMCTB U Ipa(UKOB,
UCIOJIb30BaHUE (DYHKIMI U1 pelieHus 3aAa4 U3 JPYruxX yYeOHBIX MPEAMETOB U
pea’bHOM KXU3HH TECHO CBA3AHO KAaK C MAaTEMaTUYECKUM aHAJIU30M, TaK U C
pelieHreM ypaBHEHUI U HepaBeHCTB. llpu 3TOM Oonbllloe BHUMaHUE YIENsIeTcs
(OpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyJIaMu 3aBUCUMOCTH MEXIY pPa3IMUYHbIMU
BEJIMUMHAMH, HCCJIEA0BAaTh IMOJYYCHHbIE (PYHKIUU, CTPOUTh UX TIpaduKu.
Marepnai 3Toi coAaepKaTeIbHON JUHNUN HALIEJICH HA PA3BUTUE YMEHUMN U HABBIKOB,
MO3BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTU MEXKIY BEJIMUYMHAMU B PA3IUYHOU (opMme:
aHAIMTUYECKOM, Tpaduueckoid W cioBecHOHM. Ero wu3yueHue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K O0OOOIIEHUIO U
KOHKPETU3aIMH, UCIOJIb30BAHUIO aHATIOTHH.

CopnepxarenpHas nuHuA «Hauvana MareMaTnyeckoro aHalin3a» IO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaTeMAaTHYECKHUX, TAK W MPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX 00YYaroIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEN0OBATh U
CTPOUTH rpapuKu PYHKIUH, ONPEEATh UX HAUOOJIbIINE U HAUMEHbBIIINE 3HAYEHUS,
BBIYHCIIATH TUIOWAAU QUTyp U OOBEMBI TE€J, HAXOJIUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTellbHasl JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
NOCTPOEHUSI MaTEMaTHYECKUX MOJEJICH pEANbHbIX CUTYalMi, HaXOXIACHUS
HAWJIY4lIEro pelieHus] B MPUKIAIHBIX, B TOM YHUCJE COLMATbHO-DKOHOMHYECKHX,
3alayaXx. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOIO aHajiu3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOrO, (POPMaIbLHO-JIOTMYECKOTO U KPEATUBHOTO MBIIUICHHUS,
(GbOopMHUPOBAHNIO YMEHHI PAcIO3HAaBATh MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe,
TeXHUKE U HUcKyccTBe. OOydarommecs Y3HAIOT O BBIJAIOUIMXCS pE3yJbTarax,
MOJIYYEHHBIX B XOJI€ pa3BUTHA MATEMATUKHU KaK HAYKH, U UX aBTOPaX.

CopeprkarenpbHO-MEeTOAUYECKas JTUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSLIEHA  JJEMEHTaM TEOPUM  MHOXKECTB. T€OpEeTHKO-MHOKECTBEHHbBIE
IPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaT€MaTWKH U IPEAararoT
Haubosee YHUBEPCATbHBIN S3bIK, OOBEANHSIONINI BCE pa3fesibl MAaTEMATUKH U €€
IIPWIOKEHUN, OHHU CBSI3BIBAIOT Pa3HblE MATEMAaTUYECKUE AUCLUIUIMHBI B €IMHOE



uenoe. 1loatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHMMAaTh TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «AnreOpa u Havajla MaTeMaTHUYECKOrO aHANM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOTO  MOJCIMPOBAHUS, KOTOpbIE€ IPU3BAHbBI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeaIbHBIX CUTYallUd, UCCIIETOBAHHUS
THX MOJEJIEd C MOMOIUIBIO ammapaTa anareOpbl U MaTeMaTHYeCKOro aHajiu3a U
WHTEPHPETALUN OJIYYSHHBIX pe3yIbTaTOB. Takue 3a1aHusl BIUIETEHbI B KQXKIbIN U3
pa3zienoB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall Kypca MIUPOKO UCTIONIb3YETCs IS
pelIeHUs] TPUKIAOHBIX 3a7ad. [Ipu pelieHun peanbHbIX MPAKTUYECKHX 3a7ad
yyalydecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBAThH
npobiemy. [esareabHOCTh MO (POPMUPOBAHUIO HABBHIKOB PEHICHUS MPUKIATHBIX
3aJlady OpraHU3yeTCsl B MpOIlecCCe M3YyUEHHUs BCEX TeM Kypca «Auredpa u Haudana
MaTEMaTUYECKOIO aHaIN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM 1u1aHe Ha M3y4YeHUe Kypca aareOpbl 1 Hauall MaTeMaTHYeCKOro aHaIn3a
Ha 0a30BOM YpOBHE OTBOJIUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B HEICNIO B
11 kmacce, Bcero 3a Ba roga ooyuenus — 170 gacos.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yucsia ¥ BbIYMCICHUS

Paunonanbabpie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOILIECHTHI,
OeCKOHEUHblE  mepuoAudeckue  Jpodu. ApudMeTHUYecKue  omnepanud  C
palMoHaNIbHBIMU YHCTIAMU, TPE0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0ell U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IUYHbIX OTPACIEH
3HAHUU U PEATbHOM )KU3HH.

JenictBuTenpHble  4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudpmernueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CranpgaptHas  ¢dopma  3amucu
JNEeUCTBUTEIRHOTO 4Yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HAaTypaJlbHOM  cremeHu.  JlelicTBus ¢
apru(pMETUYECKUMH KOPHSMU HAaTypaJIbHOM CTENEHHU.

CuHHyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCUHYC,
APKTAHI€HC YMCIIOBOIO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHBbIE
TPUTOHOMETpHUUECKHE (HOPMYIIBI.

YpaBHeHuEe, KOpEHb ypaBHEHUA. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU .

[IprMeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTeil HAyKU U peanbHOU KU3HHU.

DyHKIUHN U TPaPUKH

Oyukius, crnocoObl 3amgaHust Gyskuuu. [paduk  QyHkuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

ObnacTh ompeneneHuss U MHOXECTBO 3HaueHUil pynkunu. Hymm ynkumu.
[IpomexyTkH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauK KOpHS 7-0i CTENEHHU.



Tpuronomerpuueckass OKPYXKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4YeCKOI0 aHAIHM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMeTpuueckas nporpeccusi. CyMMma 0€CKOHEYHO yOBIBAIOIIEH IeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. VMcronb30BaHME MpOrpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpumeHeHne TEOPETHUKO-MHOKECTBEHHOIO armapara i OMUCAaHUS PEeabHBIX
MIPOLIECCOB U SIBJICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, TOKA3aTEIbCTBO.

11 KVIACC

Yuciaa v BIYMCICHUSA

Harypanbnbie u uensie yncina. [[puznaku 1eIMMOCTy LENbIX YUCEIL.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecsiTuuHbie U HATypaATbHBIE JIOTaApU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHne BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKa3aTeseM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

[Toka3zaTenbHbIC YPAaBHEHHS U HEPABEHCTRBA.

Jlorapudmuueckue ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUHN. PellieHne NMpUKIaaHbIX 3a7a4 C MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUN.

CucTeMbl M1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATHYECKHUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DYyHKIUHN U TPAPUKH

Oyukius. [Tepuoanueckue pynkimu. [IpoMexy Tk MOHOTOHHOCTH (DYHKITHH.
Makcumymbl ¥ MUHUMYMBI (pyHKIMu. HanOosbliee m HavMeHbIlIee 3HAYECHUE
(GyHKIHUU Ha TPOMEKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Wcnonp3oBanne TpadukoB (QYHKIUH A7 HWCCICIOBAHUS IIPOIIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JPYTrUx Y4eOHBIX
MPEAMETOB U PEATbHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaju3a

HenpepriBabie GpyHKIMH. MeTOI HHTEPBAJIOB ISl pEIICHUS HEPABCHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudecknii u  QU3NUECKUNA  CMBICIH
MIPOU3BOJHOM.

[TpousBoguble  3neMeHTapHbIX  QyHKIui.  DopMmysnsl  HaXOXAECHUSA
IIPOU3BOJHON CyMMBI, TPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne Mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMA HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxx/ieHne HanOoJbIero 1 HAaMMEHbLIETO 3HaueHusl QYHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe NPOU3BOAHOM U HAXOXKACHUS HAWIY4IlIEero pPELICHUs B
NPUKIIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
dbopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpas3HbIX.

Wuterpan, ero reoMeTrpudyeckuid ©u (U3MYECKUN CMbICT. Brruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnua.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 ImpcameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AJOCTHUIKCHHUC Ha YPOBHEC CPCIHCTO 06HICFO 06p&30BaHI/IH CICAYOIHX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE Pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TMpeameTa
«MareMaTuka» XapakTepU3yIOTC:

['paxxnaHckoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKONU MO3UIIUHA OOYYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCHUUCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIMTAHHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAXKCHHS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIKEHUM B JPYTUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYasi 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUHN, PACCYKICHUI; BOCHIPUUMYHUBOCTHIO
K MaT€MaTUYE€CKUM acCIll€KTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HWHTEpecax 3J0poBOoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTHbIXa, peryJisgpHas pu3znyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOU JESITEIBHOCTBIO.

TpynoBoe BocIUTaHHE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIO0HUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccu U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTE€MaTUYEeCKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIUSHHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOM
Cpelbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPHUEHTALIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWW 1A PELICHUs 3a/1a4 B
00JIaCTH OKPY>KAIOIIECH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OILICHKU X BO3MOXKHBIX
IIOCIICICTBUH [T OKPYKAIOILIEH CpebI.

[{eHHOCTH HAYYHOTO MTO3HAHHUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOW HayKu Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS WM 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJACHUEM SI3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYyJIbTypOM KakK CpEICTBOM MO3HAHUA MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEAOBATEIBCKYIO AESATEIBbHOCTD
VHJIMBUIYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMBbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUIMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
0elCmBUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmsusi,  obecneuu8aOm
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memoo08  NO3HAHUS — OKpYJcalowe20  Mupa,  NpuMeHeHue  JO2UYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrie nornueckue AeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYCCKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpe/eNiCHUs] TOHATHUW; YCTaHABIMBATh CYHICCTBCHHBIH  MPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIUMOTO aHAJIN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC U OOIIHE,;
YCIIOBHBIE;

BBISIBJISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpEUHs B (akTax, NaHHBIX, HAOIIONEHUSX U YTBEPKICHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH U IPOTUBOPEYUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHIeCKUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIIEHUS 1 BBIBOJIBL

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelICHUs, BBIOMpaATh Hauboiee MOAXOASIMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JEUCTBUS:

UCIIONIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCHI, (UKCHUPYIOIIKME MPOTHUBOpEUUE, MpolIemy,
yCTaHaBIMBaTh  MCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apTryMEHTHUPOBATH CBOIO TIO3UIINIO, MHECHHE;

IPOBOIUTH CaMOCTOSITENTEHO CTUTaHUPOBAHHBIH AKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
O00BbEKTa, SIBJICHUSA, TPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pe3yJibTaTam
POBEAEHHOTO HAOMIOCHNUS, UCCIECIOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIIBUTATH
MIPE/IMOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX YCIIOBUSX.

Paborta ¢ nndopmarmeii:

BBISIBIIATH Je(DULIUTHI HTHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JIJIs OTBETA Ha
BOIIPOC U JUJIS PEILLICHUS 3a/1a4u;

BHIOMpAaTh  WHGOpMAIMIO W3  WCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYpUpPOBaTh HHGOPMAIIUIO, IPEACTABIATH €€ B Pa3InYHbIX Popmax,
WLTIOCTPUPOBATH TpaduuecKi;

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.



2)

Vuueepcanonuvie KoMMynukamuenwvle Oelicmeus, — 0Oecneuusarom

CPOPMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.
OO01ieHue:

BOCIPUHUMATh U (DOPMYJIMPOBATh CYKJIEHUS B COOTBETCTBUHU C YCIOBUIMHU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, IPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUs
B YCTHBIX M IUCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOIYy PEILICHUS
3a/1a4l, KOMMEHTHPOBATH MOJYYEHHBIN PE3yNIbTaT;

B X0JI€ 00CYKIEHMS 3a7jaBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JIeMBbl, pelaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIEJICHHbIE HA TIOUCK
pELEHUs]; CONOCTAaBIATH CBOM CYXKICHUA C CYyXACHUAMHU JPyIrux
YYaCTHHKOB JHanora, OOHapy>KMBaTh pa3linuyuMe U CXOJICTBO IMO3WULIHI; B
KOPPEKTHOU GopMe (hopMyIMpoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
IIPEACTABIATh  PE3yJbTaTbl  pELICHHWs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BBICTYIUICHHUS
C YU€TOM 3aJa4 PE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyHUYECTBO:

MOHUMATh M UCITOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U HHIUBHIYaTbHOM
paboThl TIpU pEIICHUH YYEeOHBIX 3a]a4; MPUHUMATH II€JIb COBMECTHOM
NEeSATEebHOCTH, IUJIAHUPOBATh  OPraHW3allii0 COBMECTHOM  paboTHI,
pacmpeneniatb BHIAb pabOT, JOrOBapUBaThCS, OOCYXKAAaTh MpoOIEcC U
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFOCH;

y4acTBOBATh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE ITITYPMbD» W WHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOEro BKJaja B OOMMHA MPOAYKT TIO KPHUTEPHSM,
c(hOpMyTUPOBAHHBIM YYaCTHHKAMHU B3aUMOICHCTBHUS.

3) Vrueepcanvuvie pecynamuenusie oeticmaus, obecneyugarom gopmuposanue
CMBLCIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCTU.
Camoopranuzanus:

COCTABJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus C

Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOpPMAITUH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU T[O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPLIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIaJI€Th CIIOCOOaMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS IpoLiecca U pe3yJsibTara
peleHns MaTeEMaTHIECKOM 3a/1a4u;



e TPEABHUAETH TPYJIHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IPU PEIIEHUH 3a1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAUJEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEM;

e OIICHUBATh COOTBETCTBUE pE3yJbTaTa WEIU U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBI TOCTHKEHUSI WIM HEIOCTHKEHUS PEe3yJIbTaTOB JIESATEIIbHOCTH,
HAXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hadajla MaTEMaTUUECKOTO aHan3ay
Ha YPOBHE CpPEIIHEro OOIIero oOpa3oBaHUs JOJDKHO 00ECIEeUMBATH JOCTHUKEHUE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Bemonusate  apudmernyeckue — omepauud € palUMOHAIBHBIMU U
JEWCTBUTEIbHBIMU YUCIAMU.

BoInonHATh TpUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTIEHUS,
JIeTaTh MIPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUYNCICHH.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJBIM IOKa3aTesieM; CTaHJapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
UCITIOJIB30BaTh MOAXOASUIYIO (hOPMY 3aIliCh IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TAHT€HC ITPOU3BOJIBHOTO YIUIA;
UCIIOJIb30BaTh 3aIlMCh MIPOM3BOJIBHOTO yIila 4epe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIHH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh TNOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BeimmonuaTe npeoOpa3oBaHUs LEbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIPAKEHUH U PEIIATh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAJIBHBIX U UPPALMOHAIBHBIX
YPAaBHEHUM U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEILICHUSA MAaTEMAaTUYECKUX 3a1a4
¥ 3a71a4 U3 pa3IMuHbIX 001acTell HAayKH U peasIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, HCCIEI0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBarh MOHATUAMM: (YHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
ONpEe/leNeHNs] ¥ MHOXECTBO 3HadeHH (yHKuuu, rpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLIMHU, HYIU (QYyHKLHUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN A5 PEIICHUS] YypaBHEHUI.

Crpouth M unTaTh TpadUKu JTUHEHHON (QPYHKIUU, KBAAPATUYHON (PYHKIUH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeleM.

Hcnonp3oBath rpadpuku (QyHKUMA [UIS HKCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN NpU pelIeHuH 3a7ad U3 JPYrux y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEIUUYMHAMH.

Havana maremMaTH4ecKOro aHajm3a

OnepupoBaTh TOHATHUAMHU: TOCIEAOBATEIBHOCTh, apUPMETHUECKass |
reoMeTpUYecKas IpOrpeccum.

OnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaloLlasi TeoMEeTpUuYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKOM MPOTPECCUM.

3aiaBaTh NOCAEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MIPOTPECCUN IS PEIIEHUS
pealibHBIX 33Ja4 MPUKIAJHOTO XapaKTepa.

MHokecTBa M JI0THKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, ONEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN armmapat AJisl ONMCAHUS PEaIbHbIX
IPOLIECCOB U SIBJICHUM, P PEIICHNUH 3a]a4 U3 IPYTHX y4EOHbBIX MMPEIMETOB.

OnepupoBaTb  NOHATHUSAMHU:  OINpEAENCHUEe,  Teopema,  CIEJCTBUE,
JI0Ka3aTeIbCTRO.

11 KIIACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh MOHATHUAMM: HATypaldbHOE, LEJIOE€ YHCIO0; MCIOJIb30BaTh
IIPU3HAKK JEJIMMOCTH LIENBIX YUCENl, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUISL PELIEHUS 3a/1a4.

OnepupoBaTh NOHATUEM: CTEIIEHD C PALIMOHAJIBHBIM IIOKA3aTEIIEM.

OmnepupoBaTh NOHATUAMMU: JOrapu(pM 4Yucia, AECITUUHBIE U HATypajbHbIC
aorapu@mel.

YpaBHeHMs U HEpaBeHCTBA



[IpumensaTs cBoiicTBa cTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IMOKA3aTEIbHOE YPAaBHEHHWE M HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIbI [IOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JOrapu(msl;
ONIEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YPaBHEHUE U HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMA JIMHEWHBIX YPABHEHUM U €€ DPEILICHHUE;
UCITOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUN ISl pELICHUS IPAKTUYECKUX 3a1a4.

HaxoauTp pelreHus NpoCTEHIINX CUCTEM U COBOKYIIHOCTEH PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTyallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIPDAXXECHUs, YPaBHEHMsS, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
UCCIIEIOBATh TIOCTPOCHHBIE MOJIENIN C UCTIOIb30BAaHUEM alIapara ajareopsl.

DOyHkuuU U rpadpuku

OnepupoBaTh MNOHATUAMH: [EepUoOANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIUH, TOYKH OHKCTpeMymMa (QYHKUMH, HauOoibliee U
HauMEHbIllee 3HAUYeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIenoBaHus (PYHKIUH, 3a]JaHHON rpaduKoM.

OnepupoBarh MOHATUAMM: TpadUKH MOKA3ATEIbHOH, JorapupmMuieckoil u
TPUTOHOMETPUUECKUX (YHKUUN; N300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakaTh Ha KOOPAUHATHOM TUIOCKOCTH TpadUKH JIMHEWHBIX YPaBHEHUN U
MCIIOJIB30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonw3oBath rpadukd (QyHKIMA IS UCCIEIOBaHMUS TMPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hayajia MaTeMaTH4eCKOro aHaJIn3a

OmnepupoBaTh MOHATUSMU: HENpPEphIBHAS (PYHKIUS; MTPOU3BOIHAS (HYHKIUY;
UCITIOJIb30BaTh FEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI MPOU3BOJHON IJIs1 pelIeHUs
3a/ad.

HaxonuTh npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIUHI, BEIYUCIISATH POU3BOIHBIC
CYMMBI, IPOU3BEACHUSI, YACTHOTO (QYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIEIOBaHUS (GYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIEIOBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIYYIIErO PpELICHUs B
IIPUKIIAJTHBIX, B TOM YHCJIE COIUAIBHO-DKOHOMUYECKHX, 3a1a9aX.

OnepupoBaTh MOHATHSMHU: TIEpBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMEeTPUUECKUN U GU3NYECKUI CMBICT UHTErpaa.



HaxoauTh nepBooOpa3HbIe 2JIEMEHTapHBIX (DYHKITHI; BRIYUCIISATH HHTETPAT 10
dbopmyne Hrtorona—JleitOuuia.

Pemarhe npukiagHple 3aa4d, B TOM YHUCIIC COIIHAIBHO-DKOHOMUYECKOTO H
(u3nuUeCcKOro xapakrepa, CpeJCTBaMi MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

No HaumeHoBaHue pa3ieioB U TeM

KoauuecTBO 9acoB

DJIeKTpOoHHbIe (LM (poBbIE)

Kontpoabubie  IIpakTuyeckue
n/n NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
MHoOXxecTBa pallMOHAJIBHBIX U
1 NEeWCTBUTEINILHEIX UHcell. PalinoHaAIbHBIE 14 1 https://m.edsoo0.ru/ROK9D1U9D
YpaBHEHUS U HEPABEHCTBA
2 Dyswin i rpaguicu. Creneip ¢ uenbim 6 https://m.eds00.ru/J8Y003Y2G
MOKa3aTeleM
Apudmernaeckuii KOpeHb N—Oi CTETICHH.
3 HppaumnoHanbHble ypaBHEHUS U 18 1 https://m.edsoo.ru/ESQ1HODOP
HEpaBEHCTBA
DopmyJibl
4 TpUuroHoMetrpuu. T puroHomeTpuyeckue 22 1 https://m.edsoo.ru/E8K8L6Q2Z
YpaBHEHHUS
5 ITocnenoBaTeIbHOCTH U IPOrPECCUH 5 https://m.edsoo.ru/WIE9G2T2K
6 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3AIIUS 3 | hitps://m.cdsoo.w/LIOI T3U2J
3HAHUU
OBIIEE KOJIMYECTBO YACOB I1O 68 4 0

I[TPOT'PAMME




11 KJIACC

KoauuecTBO 9acoB

Ne HaumeHnoBaHue pa3aesioB U TeM DJIeKTpOoHHbIe (LM (pPOBbIE)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipaxruueckue o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThbI
CreneHsb C pallMOHAIBHBIM [10KA3aTEJIEM.
1 [TokazarenpHas ¢pynknus. [lokazarenbHbie 12 1 https://m.edsoo.ru/Q4A4L3F8G
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapudmmuueckue ypaBHEHUS U 12 https://m.edso0.ru/W3S8Q200C
HEpPaBEHCTBA
Tpuronomerpudeckue QyHKIUH U UX
3 rpaduku. TpuroHOMeTpHUYECKHE 9 1 https://m.edso0.ru/O3WI1TOF6F
HEpaBEHCTBa
4 [IpouzBoanas. [Ipumenenre npou3BogHOM 24 1 https://m.edsoo.ru/E30004P2K
5 HNuTerpan u ero npuMeHeHus 9 https://m.edsoo.ru/JOK6M674Q
6 Cucremsbl ypaBHEHUI 12 1 https://m.edsoo.ru/T9A9K3RON
7 HarypainbHble u niensie yucia 6 https://m.edsoo.ru/Y1X3V7P1E
8 Hosropenne, 0606meHI:Ie’ 18 2 https://m.edsoo.ru/L4Q3T7V4G
CUCTEeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O0 102 6 0

I[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

MHOXECTBO, Onepariy Hal
MHOKeCTBaMU. J[marpaMMbl
Ditnepa—Benna

PannonanasHbIE YKCIa.
OOBIKHOBEHHBIE U J€CATUYHBIE
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE
MIePUOTUYECKHE TPOOH

KoauuecTBO 9acoB

KonTposabHbie

Bcero
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3y4YCHUS

DJIeKTPOHHbIE NH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/G9F7R3T5M

https://m.edsoo.ru/Y6WO0I9I4Y

Apudmerndeckne onepanum ¢
paLMOHATILHBIMU YUCIIAMH,
npeoOpa30BaHus YUCIOBBIX
BBIPAKECHUI

https://m.edsoo.ru/C1T7Z20Q0H

[Ipumenenue npobeit u
IIPOLICHTOB ISl PELICHUS
IIPUKJIAIHBIX 3a7a4 U3
pa3IMYHBIX OTpACIEd 3HAHUN U
peanbHOU KU3HU

https://m.edsoo.ru/J4X7C3LOE

[Ipumenenue npobeit u
IIPOLICHTOB ISl PELICHUS
IIPUKJIAIHBIX 3a7a4 U3
pa3IMYHBIX OTpACEd 3HAHUN U
peanbHOU KU3HU

https://m.edsoo.ru/J1IPOD8G9H




JleficTBUTEIbHBIC YHCTIA.
PannonansHbie 1
UppALMOHATIbHBIE YHCIIa

ApudmeTnueckue onepanuu c
JNEHCTBUTENbHBIMH YUCIIaMU

https://m.edsoo.ru/H4Q4V4H1P

https://m.edso0o0.ru/K20Q0040Q4X

[TpuGnuxEHHbIC BEIYUCIICHUS,
IIpaBUjIa OKPYIJICHMs, IPUKUIKA
Y OLIEHKA pe3yJbTara
BBIUNCIICHUN

https://m.edsoo.ru/Z4A6K8FOW

10

11

TO)KI[CCTBa U TOXKICCTBCHHBIC
npeoOpa3oBaHUs

YpaBHeHHE, KOPEHb YPaBHEHUS

HepaseHctBo, pemienue
HEpaBEHCTBA

https://m.edsoo.ru/Y711A2V6E

https://m.edsoo.ru/W1F7U7H5M

https://m.edsoo.ru/E7G8G1R21

12

13

Meto UHTEPBAIOB

Pemenne nensix u 1poOHO-
paloHaIbHBIX YPaBHEHUH U
HEPaBEHCTB

https://m.edsoo.ru/TSD1W6Y3K

https://m.edsoo.ru/M5C5C0J4C

14

15

KonTponbHas padbora no teme
"MHOX€eCTBa PallMOHAJIBHBIX U
JIEUCTBUTEIIBHBIX YUCEI.
PanronansHble ypaBHEHUS U
HEpaBEHCTB"

DyHKIUS, CTTOCOOBI 3aJaHuUs
¢yHkuuu. Bzaumao o6patHbie
byHKIIUN

https://m.edsoo.ru/L9ASK2D6J

https://m.edsoo.ru/V9E9J4L.3C

16

I'padux pyakmun. O6macTh
OTIpe/ICIICHUST U MHOXKECTBO

https://m.edsoo.ru/Q5R1X9T4X




17

3HaueHui Gpynkuu. Hymu
¢ynkuuu. [IpoMexyTKu
3HAKOIOCTOSIHCTBA

Yérabie 1 HEYETHBIC (DYHKITUN

https://m.eds0o.ru/O2Z5SE9WO0Y

18

CrereHn ¢ LEIBIM IT0Ka3aTEIEM.

CrangaprtHas (hopma 3armcu
JEUCTBUTEILHOTO YHUCIIa

https://m.eds00.ru/Z900V2S4Y

19

Hcnonp3oBanue noaxoadiien

(hOpMBI 3amvcH JEHCTBUTEITHLHBIX

YUCCII OJId pCIICHUA
MMPAKTUYCCKUX 3aaa4 U
MNpeaACTaBJICHUA JaHHBIX

https://m.edsoo.ru/M4POM7X9K

20

21

22

Crenennast GyHKIUS C
HATYPaJIbHBIM U LIETIbIM
nokasareseM. E€ cBoiicTBa n
rpaduk

Apudmerndeckuit KOpeHb
HaTypaJbHOW CTENEHU

Apudmerndeckuit KOpeHb
HaTypajJbHOH cTeNeHn

https://m.edsoo.ru/KOM2W6VIK

https://m.edsoo.ru/S4J1X0T7L

https://m.edsoo.ru/NOVON2M2V

23

24

25

CaoiicTBa apu(pPMETUYECKOTO
KOPHSI HATypaJIbHOW CTENEHU
CgoiicTBa apuMeTHIecKoro
KOPHSI HaTypaJbHOU CTENEHU
CgoiicTBa apu(MeTHIeCcKOro
KODPHsI HATypaJIbHOW CTENEHU

https://m.edsoo0.ru/KOI3A1X9Y

https://m.edsoo.ru/Y6M6E6KOV

https://m.edsoo.ru/ W1A102C5K

26

JeiicTBus ¢ apupMeTHUECKUMHU

KOPHSIMU N—OM CTENIEHU

https://m.edsoo.ru/U6D1K9X0R




HeticTBus ¢ apuMeTHUICCKUMU

27 - https://m.edsoo.ru/K4K6P3V61
KOPHSIMU N—OMW CTENEHU
elicTBus ¢ apuMEeTUIECKUMU
28 A puc hitps://m.eds0o.ru/X2S8Q4P3X
KOPHSIMH N—OMW CTEIICHU
elicTBUA ¢ apu(pMeTHIESCKUMU
29 A 13 ¢ https://m.edsoo.ru/A4Z3X7N7S
KOPHSIMU N—OM CTEINEeHU
elficTBus ¢ apuMEeTUIECKUMU
30 A Ij ¢ https://m.edsoo.ru/F3U8Z2K6B
KOPHSIMU N—OW CTENEeHU
P
31 CHIene I:IppauHOHaHBHHX https://m.edsoo.ru/G2A6K108B
YpaBHEHU U HEPABEHCTB
Pemenue alMOHAaJI
32 HICHHE HPPatHOHATLHAIX hitps://m.edsoo.ru/R619GTY4N
ypaBHEHU U HEPABEHCTB
Pemenue uppanmosaisHbIX
33 vpp H https://m.edsoo.ru/I5Q5J3M4W
YpaBHEHU U HEPABEHCTB
Pemenue uppanmosHaisHbIX
34 vpp I https://m.eds00.ru/W0Z90Q2Y3D
YpaBHEHUI U HEPABEHCTB
Pemenue alMOHaJI
35 tHeHHn I:Ipp THOHATLHRIX https://m.eds00.1u/A305H3Y7Y
ypaBHEHU U HEPABEHCTB
CaoiicTBa u rpaduk KOpHS n-oi
36 pad p https://m.eds00.ru/J9G9P7F5Z
CTENEHU
CsoticTBa 1 TpaduK KOPHS N-0i
37 pad p https://m.edsoo.ru/VIDIU1A2Y
CTENEHU
KonTponbhas pabota no teme
"ApudmMeTHndecKuil KOpeHb N—Ou
38 pr p https://m.edsoo.ru/Z2UOM7L2T
crenenu. MppanroHanbHbIe
YpaBHEHUs U HEpaBEHCTBA"
Cunyc, KOCHHYC U TaHT€HC
39 HHYE, ROCHIYC I TaHren https://m.edsoo.ru/U9C203P9P

YHUCJIOBOTO apryMEHTa




40

41

CuHyc, KOCUHYC U TaHT€HC
YHUCJIOBOT'0 apryMEHTa
ApKCUHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOTO
aprymeHra

https://m.edsoo.ru/X008C4S8U

https://m.edsoo.ru/V6P6E6T1C

42

ApKCUHYC, apKKOCUHYC U
apKTaHI€HC YHUCIIOBOIO
apryMeHTa

https://m.edsoo.ru/R3L0U402]

43

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEIEICHHUE
TPUTOHOMETPHUYECKUX (YHKIUN
YHUCJIOBOT'O apryMEHTa

https://m.edsoo.ru/K7S8Y 1J4X

44

45

46

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEIEICHHUE
TPUTOHOMETPHUYECKUX (YHKIUN
YHUCJIOBOT'O ApryMEHTa

OCHOBHBIE TPUTOHOMETPUYECKHUE
(bopMyJIbI
OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMmybI

https://m.edsoo.ru/D8J7B317N

https://m.edsoo.ru/I4W7L3MO0J

https://m.edsoo.ru/E4C3Y1T6R

47

48

49

OCHOBHBIE TPUTOHOMETPUIECKHE
(bopMyJIbI

OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

[IpeobpazoBanue
TPUTOHOMETPUUYECKHX
BBIPAKECHUI

https://m.edsoo.ru/B1Y0P6Z4S

https://m.edsoo.ru/Y6V4Y3Z81

https://m.edsoo.ru/T4U9P7F6P




50

51

52

IIpeobOpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHUI

IIpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUI

[IpeobpaszoBanue

TPUTOHOMETPHUYECKHUX
BBIpAXKEHUM

https://m.edsoo.ru/Z9P5U9L.4X

https://m.edsoo.ru/N6K6P3Q2C

https://m.edsoo.ru/MOI1I3W7W

53

[IpeobpaszoBanue
TPUTOHOMETPHUYECKHIX
BBIPAKECHUI

https://m.edsoo.ru/L6H7Q3160

54

55

Pemrenne TpuroHOMeTprUYECKUX
YpaBHEHUU

Pemenune TpuroHoMeTpuuecKux
YpaBHEHUU

https://m.edsoo.ru/J2D1X904H

https://m.edsoo.ru/FSM9W9Z7D

56

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

https://m.edsoo.ru/K114Z3R41

57

58

Pemenue TpuronomeTpuyecKux
YpaBHEHUU

Pelienre TpUroHOMETPUYECKUX
YpaBHEHUNU

https://m.edsoo.ru/USO5A1D50

https://m.edsoo.ru/HSNSK4V1E

59

Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

https://m.edsoo.ru/S7TG1E2Y5F

60

0O0001eHrE 110 TEMaM
"OCHOBHEBIE

TPUTOHOMETPUYECKHE (DOPMYJIBI.

https://m.edsoo.ru/B3J1F4A8N




61

62

Tpuronomerpuyeckue
ypaBHEeHHUA"

KonTponbhas pabota no teme
"dopMyIIbl TPUTOHOMETPHH.
Tpuronomerpuyeckue
ypaBHeHus"/Bcepoccutickas
npoBepoyHas pabora

HroroBast koHTpoIbHAs paboTa /

Bcepoccuiickas mpoBepovHas
pabora

https://m.edsoo.ru/B4G8PIHOY

https://m.edsoo.ru/ASO1L6W90

63

O0001enne, cucTreMaTA3aIus
3HaHMUM 3a Kypc anreOpbl U Haval
MaTemMarudyeckoro aHammsa 10
Kjacca

https://m.edsoo.ru/Q2US5I5V3U

64

Apudmerndaeckas u
reoMeTpHuuecKas Iporpeccuu.
Hcnonws3oBanne nporpeccuu uist
pEeIlIeHNUs peabHBbIX 3a1a4
IIPUKIIATHOTO XapaKkTepa

https://m.edsoo.ru/B2C5D5Q8W

65

beckoneuno yObIBarommas
TeOMETPHYECKas IIPOTPECCHSL.
CymMma 6eckoHeuHO yObIBaroIei
reoMeTPHUECKON porpeccuu

https://m.edsoo.ru/T5P4Y 1T3F

66
67

PopMyIa CI0KHBIX IPOLIEHTOB

@®opmyJia CI0KHBIX TPOLIEHTOB

https://m.edsoo.ru/T3Z6P6Y6C
https://m.edsoo.ru/O9B5Y8&P3V

68

O0001Ienre, cucTeMaTH3aIus
3HaHMUM 3a Kypc anreOpbl 1 Haval

https://m.eds00.ru/I8G4S5T8S




MaTeMaTu4ueckoro anaausa 10
KJjIacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



11 KJIACC

KoanuyecTBO 4acoB Hara
Ne DJIeKTpOHHbIe UG pPOBbIE
Tema ypoka Bcer KonTpoabHbl IIpakTnyecku H3Yy1CHHU
n/n o0pa3oBaTe/IbHbIE PeCypChl
0 e padoThbI e padoThbI A

CreneHs ¢ paliMOHaIbHBIM

1 1 https://m.edsoo.ru/EQIOK1U8Q
[oKa3aTrejieM

2 CBOJICTBa CTENEHU 1 https://m.edsoo.ru/U4K5B4S2T
[IpeoOpa3zoBaHue BhIpaKEHUH,

3 COZEpKAILIMX PALlMOHAJIBHBIE 1 https://m.edsoo.ru/T8T1W2KOR
CTEIEHU
[IpeoOpa3zoBaHue BhIpaKEHUH,

4 CoZIEpIKaIlMX pallMOHAIbHBIE 1 https://m.edsoo.ru/W2C2A806P
CTEIEHU
[IpeobpazoBanue BeIpaxeHUH,

5 COAEpKAIIMX pPAllHOHAIbHBIE 1 https://m.edsoo.ru/K8Q6X2K9E
CTEIICHU
IToka3aTenbHBIE YPABHEHUS U

6 yp 1 https://m.edsoo0.ru/E8Y0Z3D0U
HEpaBEHCTBA
IToka3aTenpHBIE YpaBHEHUS U

7 P 1 https://m.eds00.ru/N3X3Y3G6Z
HEpaBEHCTBA
[Toka3arenbHble ypaBHEHHUS U

8 1 https://m.edsoo0.ru/M6G8Z8SOW
HEpaBEHCTBA
IToka3aTensHBIE YpaBHEHUS 1

9 yp 1 https://m.edso00.ru/Z5X8N1T5V
HEpaBEHCTBA
IToka3aTenbHBIE YpaBHEHUS U

10 yp 1 https://m.edsoo0.1u/O7V3I4M11

HCPAaBCHCTBA




[ToxazarenbHast pyHKIMS, €€

11 o https://m.edsoo.ru/L8W3M1D6P
CBOWCTBA U TpapuK
KoHTponbHas pabota 1o Teme
"Crenens ¢ palioOHaIbHBIM
12 nokazareneM. [lokazarensHas https://m.edsoo0.ru/B1Y1G1X0B
¢dbynkuwms. [TokazarenbHbie
YpaBHEHHUS U HEpaBEeHCTBA"
https://m.edsoo.ru/W8WE8H702
13 Jlorapudm ymucna K
€CATUYHBIE U HATyPAILHEIE
4 A yp htps:/m.edso00.r/Z2X6Q2Z91
J0TapupMbl
[IpeoOpazoBanue BeIpaKEHUI
15 peobp P ’ https://m.edsoo.ru/G9O0K2H1S
coJiep KaIx Jorapu(mol
IIpeoO 7
16 PEODPAIOBANNIE BHIPLKCHIM, https://m.edsoo.ru/ESF1U3Z1Y
coJIepXKaIiux JorapupmMpl
IIpeoOpa3oBanue AKCHHI,
17 PEODPA3OBAHUE BLIPDKCHIH https://m.edsoo.ru/I9N3F6B7T
coJiepXKaniux Jorapudmbl
IIpeoOpa3oBanue BLIpaKEHUH,
18 peobp p https://m.edsoo.ru/ASHOWINEB
CoJIeprKalIuX JorapudMbl
JI
19 OrapI/I(bMI/I‘ICCKI/Ie M https://m.edsoo.ru/A3W6EOKON
HEpaBEHCTBA
Jlora €CKHE ypaBHE
20 rapuQMIECKHE YPaBHeHHA 1 https://m.edsoo.ru/L8T4R574]
HEpaBEHCTBA
JlorapupmMmuueckre ypaBHEHNUSI U
21 prd yp https://m.edsoo.ru/P1T5K2S7R
HEpaBEHCTBA
Jlorapudmudeckue ypaBHeHUS U
22 prd yp https://m.edsoo.ru/U7S3A00Q4X

HCPAaBCHCTBA




23

24

Jlorapudmudeckas hpyHKus, eé
CBOWCTBA U TpapuK

Jlorapudmudeckas pyHKus, eé
CBOICTBA U TpaduK

https://m.edsoo.ru/POJ9AIB6X

https://m.edsoo.ru/P9G4H3Q00

25

26

27

Tpuronomerpuieckue GyHKINH,
UX CBOWCTBA U rpaduKu
Tpuronomerpuueckue GyHKIHIH,

UX CBOWCTBA M rpaduKu

Tpuronomerpuyeckue GyHKIHH,
UX CBOMCTBA U rpauKu

https://m.edsoo.ru/X6R4J9BOW

https://m.edsoo.ru/T2T2K7Y61

https://m.edsoo.ru/EOL1T2Z5S

28

29

30

Tpuronomerpuieckne GyHKINH,
UX CBOWCTBA M rpaduKu
[Ipumepsl TPUTOHOMETPHUECKUX
HEpaBEHCTB

[TprMepsl TPUTOHOMETPUUECKUX
HEPaBEHCTB

https://m.edsoo.ru/JSEQ0Y7L3D

https://m.edsoo.ru/H4T0J7D7S

https://m.edsoo.ru/UIR9ASRIF

31

32

33

34

[IpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

[TprMepsl TPUrOHOMETPUUECKUX
HEPABEHCTB

KonTponbnas padbora no teme
"Jlorapudmuueckast GpyHKIUS.
Jlorapugmuueckue ypaBHEHUS U
HepaBeHCTBA. TpUrOHOMETPUYECKH
€ pyHKIUHU U uX

rpaduxu. Tpuronomerpuieckue
HepaBeHcTBa"

HenpepoiBHble pyHKINN

https://m.edsoo.ru/T707C9E3V

https://m.edsoo.ru/EOBO9R7T4F

https://m.edsoo.ru/X3E3X1E5Q

https://m.edsoo.ru/C1T1J7H2F




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

35 https://m.edsoo.ru/V4SSHOD9C
HEPaBEHCTB
MeTto MHTEpBaIOB ISl pEIICHUS

36 A P AP https://m.edsoo.ru/D4D611F4C
HEPABEHCTB

37 [IpousBoaHas GyHKIIUK https://m.edsoo.ru/STP6F5BOL

38 [TpousBogHas GyHKIMH https://m.edsoo.rt/W1G718V7J
I'eomerpuueckuii u puznyeckuit

39 . https://m.edsoo.ru/R5V6I8P2W
CMBICJI IPOU3BOTHOM
I'eomerpuyeckuii u Gpu3nIeCKuin

40 N https://m.edsoo.ru/J7TIM2K7E
CMBICJI IPOU3BOTHOM
[Tpou3BogHBIE II€MEHTaPHBIX

41 X https://m.edsoo.ru/T9B4D2W3D
byHKIUI
[Ipon3BoIHBIE 3JIEMEHTAPHBIX

42 . https://m.edsoo.ru/D3M10Q4K50
byHKIUH
[TpousBoHAs CYMMBI,

43 p 8 y . https://m.edsoo.ru/E1X3J8W6L
MIPOU3BEICHHUS, YACTHOTO (PYHKITUN
[Ipou3BoHAs CyMMBI,

44 p g Y . https://m.edsoo.ru/JIR70004U
MPOU3BEICHUS, YACTHOTO (PyHKIIMH
IIpou3BogHAas CYMMBI,

45 P A Y . https://m.edsoo.ru/PSW5D6I7E
MIPOU3BEICHHUS, YACTHOTO (PYHKITUN
IIpuMeHeHne MpoU3BOIHON K

46 MCCIIeI0BaHUIO (DYHKIIMI Ha https://m.edsoo.ru/VOPSA8C9Z
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeHeHne nNpon3BOIHON K

47 UCCIIeTOBaHHIO (PYHKITUI Ha https://m.edsoo0.rt/K9ROM2W6L

MOHOTOHHOCTB U S3KCTPECMYMBEI




48

49

50

[IpumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO (PYHKIUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpumeHeHnue nporu3BOJHON K

UCCIIeIOBaHMIO (QYHKIIUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

Haxoxneaue HauboIbLIIEro u
HAMMEHBIIIETO 3HAYCHUST PYHKIIUU
Ha OTpe3Ke

https://m.edsoo.ru/X5S1H2F91

https://m.edsoo.ru/V6K2V5C5H

https://m.edsoo.ru/W2G111K0S

51

Haxoxneaue HaubobLero u
HAUMEHBIIIETO 3HAUCHUS (QYHKITUN
Ha OTpe3Ke

https://m.edsoo.ru/QON7C8Y2B

52

53

54

Haxoxneaue HaubobLero u
HAUMEHBIIIETO 3HAUCHUS (yHKITUN
Ha OTpe3Ke

HaxosxneHune HanOOIbIIIEro u
HAMMEHBIIIETO 3HAYCHUST PYHKIIUU
Ha OTpEe3Ke

HaxosxneHre HanOOIbIIIEro u

HAMMEHBIIIETO 3HAYCHUST PYHKIIUU
Ha OTpe3Ke

https://m.edsoo.ru/Z0W4R6Y2H

https://m.edsoo.ru/A4LOH2Z1D

https://m.edsoo.ru/I4M8J4S8X

55

Haxoxnenne HanOompIIero u
HAaWMEHBIIIETO 3HAYCHUS (yHKIIUN
Ha OTpe3Ke

https://m.edsoo.ru/PIH6NI9T8G

56

[IprmeHeHre mporu3BOIHOMN ISt
HaXOKJIEHUS HAUTy4Ilero
pelieHus B MPUKIIATHBIX 3a/1a4ax,
TSl OTIPEIEIICHUS] CKOPOCTH

https://m.edsoo.ru/ROV2M2S2T




nporecca, 3aJaHHOTo (OPMYJIOi
WK TpapuKoM

KonTponbhas pabota no teme

57 "[IpousBoanas. [Ilpumenenne https://m.edsoo.ru/XEWINIMSB
MPOU3BOAHOM"
ITIepBooOpa3uas. Tabmuma

58 p P t https://m.edsoo.ru/NSWSLIIIQ
MEepPBOOOPA3HBIX
ITepBooOpa3uas. Tabmuma

59 pBOOBpAsHai g https://m.edsoo.1ru/D8P4P3A3G
IepPBOOOPA3HBIX
" .

60 Hrerpai, EeOMeTqueCKHH " https://m.edsoo.ru/C1C5Z0A9A
(GU3UYECKUI CMBICIT HHTETpajia
Wnarerpain, reome eCKHl

61 Hrerp E MCTpHHCCKHI 1 https://m.edsoo.ru/R4R2T1C77Z
(bU3HYECKUI CMBICT HHTETpaia
Hurerpan, reoMeTpUYECKUN U

62 pai, . p https://m.edsoo.ru/E2K9S 1K9F
(bU3HYECKUI CMBICT HHTETpaIa
B

63 PIHHCTICHHC HHTErpasa ?0 https://m.edsoo.ru/H2X2H7N4N
dbopmyne Herorona—JleliOHma
B cIICHHE erpasa 1o

64 PITHCICHIE HITETD ? https://m.edsoo.ru/I2T2HIF6K
dbopmyne Hetorona—JleiiOHuia
Brruncnenue uHTerpana mo

65 p N https://m.edso0.ru/USSON4T1X
dbopmyne Hetorona—JleiiOHuia
B

66 RIIHCIICHHE FHTCTpaTd ?0 https://m.edsoo.ru/H1J907S3L
dbopmyne Herorona—JleliOHuma

67 CucTtemMbl TUHEHHBIX YpaBHEHUH https://m.edsoo.ru/N7F3G3C2N

68 Cuctembl TUHEHHBIX YpaBHEHUN https://m.edso00.ru/I6Q3R1COJ
Pemenue npuknaaHeix 3a7a4 ¢

69 IIOMOIILIO CUCTEMEI JIMHEMHEIX https://m.edsoo.ru/N2D2G1U8U

YpaBHEHUNU




70

71

72

73

74

75

76

Pemenne npukiagHpIX 3a1a4 C
IIOMOIIBIO CUCTEMBI JIMHENHBIX
YpaBHEHUU

Cucrembl ¥ COBOKYITHOCTH IIETIBIX,
palMOHAIBHBIX, HPPAIIMOHANBHBIX,
II0Ka3aTeNbHbIX,
Jorapu(pMHUUECKUX YPAaBHEHUN U
HEPaBEHCTB

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
[I0Ka3aTeNIbHBIX,
J0rapu(pMHUUECKUX YPAaBHEHUN U
HEPaBEHCTB

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAJIBHBIX,
MIOKa3aTeNIbHBIX,
Jorapu(pMHUUECKUX YpaBHEHUH U
HEPaBEHCTB

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
[IOKa3aTeNIbHBIX,
Jorapu(pMUUECKUX YpaBHEHUH U
HEPaBEHCTB

Hcnons3oBanue rpagukos
(bYHKUMH 1715 pelieHus] ypaBHEHH
U CUCTEM

Hcnons3oBanue rpadgukos
(byHKUMH 1715 pelieHus] ypaBHEHH
U CUCTEM

https://m.edsoo.ru/W1Q4N2J3G

https://m.edsoo.ru/D9X6P9E7T

https://m.edsoo.ru/DOQ6G7L7A

https://m.edsoo.ru/V8I7R1L2X

https://m.edsoo.ru/C4G2N9T4C

https://m.edsoo.ru/D5L7D5T5D

https://m.edsoo.ru/M9U508X4C




77

[IpumeHeHre ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO
MaTeMaTUUYECKUX 3aja4 U 3a7a4 u3
pa3nuyHbIX 00JacTeil HayKu U
pEATbHOM )KU3HHU

https://m.edsoo.ru/B9Z6K514L

78

79

KonrponbHas pabora no reme
"MHTerpan u ero NpuMeHeHusl.
Cucremsl ypaBHeHHI"

HaTypaJ'IBHBIe H O CJIbIC YHCJIa B
3ajJadax u3 peaﬂbHOﬁ KHU3HHU

https://m.edsoo.ru/R4F415N4X

https://m.edsoo.ru/I9B6D2W1H

80

Harypasbnble u 1iesnsle yucna B
3a7ja4ax U3 peajbHOM KU3HU

https://m.edsoo.ru/Y2G3E5Y0Q

81

82

Harypasbnble u niesnsie yucna B
3a7ja4ax U3 peajbHOM KU3HU
[Tpu3Haky AEIMMOCTH LIENBIX
qucen

https://m.edsoo.ru/SOU3U5J7V

https://m.edsoo.ru/AOG3U6L8K

&3

IIpu3Haky 1€TMMOCTH LIENIBIX
qucen

https://m.edsoo.ru/P2I1MOF5A

84

85

86

HpI/ISHaKI/I JACITUMOCTH LECJIBIX
YHUCCII

[ToBTOpenue, 06001IIEHNE,
CHUCTEMAaTU3aIUsl 3HAHHH.
YpaBHeHus

[ToBTOpenwme, 0600IIEHNE,
CHUCTEMaTH3aIUs 3HAHHH.
YpaBHeHus

https://m.edsoo.ru/K9E3B1Q9V

https://m.edsoo.ru/GOM8Z4G5W

https://m.edsoo.ru/D9J3FOWO0C




87

88

89

[ToBTOpEHmE, 0600IIECHUE,
CHCTEeMaTHU3alus 3HAaHUMA.
YpaBHeHus

[ToBTOpEHME, 0600IIECHUE,
CHCTeMaTU3aIys 3HAHH.
VYpaBHeHus

[ToBTOpeHnue, 06001ICHNE,
CUCTeMaTH3aIHs 3HAaHHUH.
YpaBHeHus

https://m.edsoo.ru/A3R0X109V

https://m.edsoo.ru/A2HOY2S71

https://m.edsoo.ru/DOJ3K1NS5I

90

[ToBTOpenue, 06001ICHNE,
cUCTeMaTH3aIns 3HaHWMH.
YpaBHeHus

https://m.edsoo.ru/M4Z7B9H9G

91

92

93

[ToBTOpenue, 060061ICHNE,
CUCTEeMAaTH3aIus 3HaHUM.
HepasencrBa
[ToBTOpenue, 06001IIEHNE,
CHUCTEMAaTU3aI[Us 3HAHHH.
HepasencrBa
[ToBTOpenue, 06001IIEHNE,
CHUCTEMAaTU3aI[Us 3HAHHH.
Hepasencrta

https://m.edsoo.ru/L7B3G6H80O

https://m.edsoo.ru/P8S3U2747

https://m.edsoo.ru/H5K400V7P

94

[ToBTOpenue, o6odIIEHNE,
cUCTeMaTH3aIns 3HaHWMH.
HepasencrtBa

https://m.edsoo.ru/TOSOW3O7E

95

[ToBTOpenwue, 0600IIEHNE,
CUCTCMaTHu3alusa 3HAHWN. CI/ICTeMLI
ypaBHEHUU

https://m.edso0.ru/Q1WIL6F6F




[ToBTOpEHmE, 0600IIECHUE,

96 cucremarusanusa 3HaHui. CHCTEMBI 1 https://m.edsoo.1u/M3E1K6Z3Q
YpaBHEHUU
[ToBTOpenue, 0000IIEHHE

97 p ’ . o 1 https://m.edsoo.ru/Y 1W5SU4M2A
cucTreMaTtu3anus 3HaHui. OyHKIH
IToBTOpenue, 0600IIEHHE,

98 p t HI/UI 1 https://m.edsoo.ru/S2S1Y7P7H
cucTemMaru3arus 3HaHui. OyHKIIN

99 Hroroas xonTpoasHas padbora 1 https://m.edsoo.ru/X3W9D8Z2B

100 HroroBast KoHTpoIbHAs paboTa 1 https://m.edsoo0.ru/C2WIN2TSF
O0001enne, cucreMaTA3aIus
3HAHWH 3a KypcC aJireOpsl ¥ Hayall

101 P p | hitps://m.edsoo.ru/KOK 5C9I87
MareMaTuueckoro agaiansa 10-11
KJIACCOB
O0001IeHNEe, CHCTEMAaTA3 AL
3HAHMH 3a KypcC aJireOphl ¥ Hayall

102 yp p 1 https://m.edso0.ru/B3X6R4T31
MareMaTuueckoro agammsa 10-11
KJIACCOB

OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAThI OCBOCHHNSI OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTarta
| Yucna v BBIYUCICHUS
. OnepupoBaTh MOHATHAMM: PALMOHAIBHOE M JEHCTBUTEIIBHOE YHCIIO,
' OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI
- BeimonHATE  apudMeTHUecKkue omnepanud € PaluOHAIBHBIMH |
' JIEHCTBUTEIIbHBIMU YU CIIAMU
13 BoimonuaTe  npuONKEHHBIE  BBIYUCICHHUSA, HCHOJIB3YS IpaBuia
' OKpYTJIEHUS, 1eTaTh IPUKUIKY U OLIEHKY pe3yJIbTaTa BIYUCICHUN
OnepupoBaTh NOHATHUSMU: CTEIIEHb C LIETIBIM IT0Ka3aTeIeM, CTaHIapTHAS
14 ¢dopma 3arucy JeMCTBUTENLHOTO YHCIa, KOPEHb HATYpaJIbHON CTENEHH;
' MCIOJIb30BAaTh MOAXOALIYI0 (OPMY 3aIIUCH JEHCTBUTEIbHBIX YU CET IS
pEILIeHNs] TPAKTUYECKUX 3a7a4 U MPECTABICHUS JAaHHbBIX
OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TQHT'€HC MPOU3BOJIBLHOTO
1.5 yria; WCHOJb30BaTh 3alUCh IPOM3BOJILHOTO yIja dYepe3 oOpaTHbIE
TPUTOHOMETpHUEcKHe (PyHKINUU
2 YpaBHEHHS 1 HEPABEHCTBA
OnepupoBaTh TMOHATUSMHU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO,
2.1 L[eJI0€, PalMOHAJIBHOE, HMPPALMOHAIBHOE YpPAaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE
55 BoinmonusaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKHUX BBIPAKEHUN H
. pelaTh TPUTOHOMETPUUYECKUE YPAaBHEHUS
BoInonHATh npeoOpa3oBaHuUs LEJIbIX, paloHaIbHBIX u
2.3 HMppalMOHANIbHBIX BBIPAKEHUM M pellaTh OCHOBHBIE THUIMBI IENbIX,
paloOHaIbHBIX U HPPALMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB
54 [IpuMeHATh ypaBHEHUS U HEPABEHCTBA JIJIsl PELICHUS] MATEMATUYECKUX

3aj1a4 M 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peabHON )KU3HU




MonenupoBaTh peallbHbIC CUTYallud Ha SI3BIKE alreOpbl, COCTABIISTH

BBIPpAXKCHUA, YpaBHCHUA, HEPaABCHCTBA 110 YCJIO0BUIO 3ajJa4u,

2 UCCJIEI0BaTh IIOCTPOCHHBIE MOJEIU C UCIOJIb30BaHUEM arapara
anreOpsl
3 OyHKIMU U TpaduKu
OnepupoBaTh MOHATUSAMHU: (GYHKIUS, CIOCOOBI 3anaHus (yHKIUH,
3.1 001acTh ONpENieNeHNuss U MHOXKECTBO 3HaueHWH (QyHKUUH, Tpadux
(GyHKIMH, B3aUMHO 00paTHbIC PYHKITUN
19 OnepupoBaTh MOHATUAMHU: YETHOCTh UM HEYETHOCTh (QYHKIMH, HYIH
' (GyHKIMH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA
33 Hcnonb3oBate rpaduky GyHKIHHA 111 peLICHNsT ypaBHEHUH
34 Ctpoutp u uutaTh Tpaduku ITUHEHHOW (YHKUIWH, KBaJIpaTHUYHOM
' (GYHKIUH, CTENIEHHON (DYHKITUU C IIEITBIM MTOKa3aTeJIeM
Hcnons3oBare Tpadukd (QYHKIWA I WCCIEAOBAHUS TPOIECCOB H
35 3aBHCHMOCTEH MpU pelIeHUU 3a7ad U3 JIPYruxX y4eOHBIX MPEeIMETOB U
' peabHOM JKM3HU, BBIpaXKaTh (QOpMyIaMH 3aBHCHMOCTH MEXKIY
BEJIMYUHAMU
4 Havana maremaTtnueckoro aHanunsa
il OnepupoBaTh MOHSATUSMHU: TOCIEIOBATENBHOCTh, apupMeTHIecKas U
. reoMeTpHuuecKas Mporpeccun
OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBaOIllas reoMeTpHYecKast
4.2 nporpeccusi, cymMma O€CKOHEYHO YOBIBalOLIed IeoMEeTpHYecKOil
IIPOrpeccuu
43 3aaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30BaTh CBOMCTBA IOCIENOBATEIBHOCTEN M IMPOIPECCUM IS
' pelleHus peaJbHBIX 3a]ad MPUKIAIHOTO XapaKkTepa
5 MHoOKecTBa U JTOTUKa
5.1 OnepupoBaTh MOHATHSMHU: MHOKECTBO, ONIEPAIIMU HAJlT MHOYKECTBAMH
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Jjisl OINHUCaHU
5.2 peaNbHBIX MPOLECCOB M SBJICHHM, MPU PEUICHUU 3aqad U3 JPYTUX
y4eOHBIX TIPEIMETOB
53 OnepupoBaThb MNOHSATUSIMU: OINpEICIICHHE, Teopema, CIEJICTBHE,

J0Ka3aTcJIbCTBO




11 KIIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTeIbHON NMPOIrPaMMbl CpeiHero o0mero 00pasoBanus
pe3yJbTarTa
1 Uucna v BBIYUCIECHUS
OnepupoBaTh NOHATUSAMU: HaTypalbHOE, LIEJIO€ YHUCIIO; UCIIOIb30BaTh
1.1 MPU3HAKU JECIUMOCTH LEJbIX YUCEI, PA3JIOKEHUE YMCIIa HA MPOCThIE
MHOKHTENH JUIsl PELICHUs 33124
1.2 OnepupoBarh NOHATHEM: CTEIIEHD C PALMOHAIBLHBIM IIOKa3aTEIeM
13 OnepupoBaTh MOHATUSAMM: JlorapuM 4HCIA, JAECATHUYHBIE U
. HaTypaJbHbIE JIOTapU (MBI
2 YpaBHEHHUs 1 HEpABEHCTBA
[IpumeHnsaTh cBOIiCTBa cCTemeHW JUIsl NpeoOpa3oBaHUS BBIPAKEHMIH,
2.1 OIIEpUPOBATh MOHATHSAMU: MTOKA3aTEIbHOE YPaBHEHUE U HEPABEHCTBO;
pelaTe OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB
BoImonHATe npeobpa3zoBaHMs BBIPAKEHHH, COAEPIKAIINUX JOrapuQMBbl;
55 ONEpUpPOBaTh  MOHATUSAMHU:  JIOTapuU(MUYECKOE  ypaBHEHHE U
. HEPaBEHCTBO; pellaTh OCHOBHbIE THUIIbI JIOTApU(PMUIECKUX YpaBHEHUN U
HEpaBEHCTB
23 Haxoauts perienust npocTednx TPUTOHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh MNOHATHSMM: CHCTEMa JIMHEHHBIX YypaBHEHMH U €€
24 pELIeHNE; UCII0NIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUHN JUUISl PEILICHUS
MPaKTUYECKHUX 3a]a4
55 Haxomute pemieHnss MNpPOCTEWIIMX CHCTEM UM COBOKYITHOCTEH
. palOHaIbHBIX YPABHEHUI U HEPABEHCTB
MonenupoBaTh peajbHble CUTyallMM Ha SI3bIKE aireOpbl, COCTaBIAThH
Y BBIPAKEHUS, yPaBHEHUS], HEPABEHCTBA Y CUCTEMBI 10 YCIIOBHIO 33/a4H,
. HCCIIeIOBaTh IOCTPOEHHBIE MOJENH C MCIOJIb30BAaHUEM ammapara
anreOpbl
3 OyHKIUHN U TpapUKU
31 OnepupoBaTh TOHATUAMH: TEPUOAMYECKas (QYHKIHS, MPOMEKYTKU

MOHOTOHHOCTH (DYHKITUH, TOUKH dKCTpeMyMa (yHKITMH, HAUOOJIbITIee 1




3.2

3.3

34

HanMCHBIICC 3HAYCHUA (bYHKI_[I/II/I Ha IPOMCIKYTKE; UCIIOJIb30BAaTh UX JJId

ucclieioBaHus (PyHKUUU, 3aJaHHOI rpadukom

OnepupoBaTh NOHATUAMU: I'paUKU OKA3ATENBHOH, JorapuMuuecKon
U TPUTOHOMETPUYECKUX (YHKIMH; M300paXkaTh MX Ha KOOPAWHATHOU
IUIOCKOCTHU M UCIIOJIb30BATH JUISl PELIECHUs ypaBHEHUI U HEPABEHCTB
N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpadUKU JIMHEHHBIX
YPaBHEHHI M HCIOJB30BATh WX JJIS PEHICHUS CUCTEMbI JIMHEHHBIX
ypaBHEHUH

Ucnons3oBarh rpaduku (yHKUUN UIS HCCIENOBAHUS IPOLIECCOB U

3aBUCHUMOCTEHN U3 APYTruX y4eOHBIX IUCLHUIUIMH

Hauana maTemaTnyeckoro aHainsa

4.1

4.2

OnepupoBarh TOHATUSMU: HENpPEpbIBHAS (PYHKIHS, MPOU3BOAHAS
(YHKIHMK; HCIONB30BaTh TEOMETPUYECKHH M (U3NYECKUHA CMBICT

MIPOM3BOTHOM JIJIsl PEIICHUS 3a71a4

Haxonuts IMPOU3BOJHBIC  3JICMCHTAPHBIX q)YHKHHﬁ, BBIYUCIIATH

MIPOU3BOJIHBIE CYyMMBI, IPOU3BECHMS, YACTHOTO QYHKIUI

4.3

Hcnonws3oBath TPOU3BOAHYIO Il HCCHeqoBaHUs (QYHKIUA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTh PE3yIbTaThl UCCIEIOBAHMS

K MIOCTPOCHHIO TparKoB

4.4

4.5

Hcmons3oBaTh MPOU3BOAHYIO IS HAXOXACHUS HAWMITYUHICTO PCIICHHUA
B IPUKIIAJIHBIX, B TOM YUCJIC COLITUAJIbHO-3KOHOMHYCCKUX, 3a/la4ax

OHepI/IpOBaTB INOHATHUAMUN HepB006pa3Ha;1 U HHTErpall; IMOHUMAThb

reOMEeTpUUYECKUN U PU3NYECKUI CMBICI HHTErpaia

4.6

Haxonute mnepBooOpa3Hble 3JIEMEHTapHBIX (QYHKUWN, BBIYUCIATH

uHTerpain no gopmyine Hetotona — Jleitbuuia

4.7

Pemrats IMPUKIAOHBIC 3a/1a491, B TOM YHCJIC CONUAJIBHO-OKOHOMHUYCCKOI'O

n (I)I/ISI/I‘{CCKOFO XapakTepa, CpeaACTBaAMU MATEMATUYICCKOT'O aHAJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

Koxn
1 Yucina v BBIYUCIICHUS
Pammonanbhbple  uyucia. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, IPOLIEHTHI,
OECKOHEUHBIE  TEePUOAMYECKUEe  Ipodu. ApudMeTHyecKHe Omepanud  C
1.1 panMoHaIbHBIMU YUCIIAMH, TPE0Opa30BaHUs YUCIOBBIX BhIpakeHUH. [Ipumenenue
Npobeil ¥ MPOLEHTOB Ul PElICHUs MPUKIAAHBIX 337a4d U3 pa3IM4HbIX OTpaciei
3HAHUM U peaTbHOM JKU3HU
HelictBurenpHple  4yucnaa.  PanuMoHanbHbBIE M MPpPALMOHAIBHBIE  4YHCIA.
1.2 Apudmernueckue omepanuu C JCHCTBUTENBHBIMH uHciaamu. [IpuGmmxEnHbie
BBIUHCIICHMS], TPaBUJIa OKPYIJICHNUS, IPUKKJIKA U OLIEHKA PE3yJIbTaTa BEIUMCIICHUN
Crenenp c 1enslM nokasareneM. CranaapTHas Gopma 3amMcu JIeHCTBUTENBHOTO
1.3 yucna. Mcnonb3oBanue noaxosmien GopMbl 3arucu 1eHCTBUTENbHBIX YHCEN JUIS
pelIeHNs TPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypaJabHOU cTeneHu. [leiicTBus ¢ apudpmeTnueckuMu
' KOPHSIMHU HAaTypaJbHOU CTEIEHH
s CuHyC, KOCHMHYC M TaHI€HC 4YMCIOBOIO apryMeHTa. ApPKCHUHYC, AapKKOCHHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
2 VYpaBHEHHs U HEPABEHCTBA
2.1 ToxxmecTBa U TOXKIECTBEHHBIE MPEOOPA30OBAHUS
55 [IpeoOpa3zoBanue TPUTOHOMETPUUYECKUX BBIPAKECHU. OcHOBHBIE
' TPUTOHOMETPHUYECKUE (POPMYIIBI
53 VYpaBHeHue, KopeHb ypaBHeHMs. HepaBeHCTBO, penieHne HepaBeHCTBa. MeTon
' MHTEPBAJIOB
24 Pemienue nenbix U 1poOHO-pAIIMOHAIBHBIX YPABHEHUH U HEPABEeHCTB
2.5 Pemrenne nppalMoHaIbHBIX YPaBHEHUN U HEPAaBEHCTB
2.6 Pemenune TpUroHoMeTpUUECKUX YpaBHEHUI
57 IIpumeHeHNe ypaBHEHUI M HEPABEHCTB K PELICHMIO MAaTEMaTHYECKHMX 3aJad U

3a/1a4 U3 pa3InYHbIX 00JIaCTEH HAYKU U PeaIbHON KU3HU




3 OyHKIUH U TpaPuKH
11 @Oynkius, cnocodsl 3amanus GyHkuuu. ['paduk dynxnumn. B3zaumao oOpaTHbIE
' byHKIII
312 Ob6nacTh ompenenaeHuss U MHOXKeCTBO 3HadeHwil (ynkuumu. Hymu ¢yHkimm.
' [TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIC U HEUETHBIE PYHKIUU
33 CrenenHast QyHKIMS C HATypadbHBIM U IENBIM TOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U Tpad)UK KOPHS 1-0 CTETICHU
14 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPe/IeICHUE TPUTOHOMETPUUECKUX (PYHKIIHIMA
' YHUCJIOBOT'O apryMEHTa
4 Havana marematnueckoro anaiansa
il [TocnenoBarenbHOCTH, COCOOBI 3alaHus MOCIEA0BaTENbHOCTEH. MOHOTOHHBIE
' MIOCJIE0BATEIBHOCTH
ApudmeTrndeckass M TEOMETpHYECKas MPOrpeccHH. beckoHeuHo yObIBarormast
42 reomerpuueckas nporpeccus. Cymma 0eCKOHEYHO yOBIBAIOIIEH TeOMETpUYECKOM
' nporpeccuu. dopmysia CIOKHBIX TPOLEHTOB. Mcmosb3oBaHue mporpeccuu yist
pelIeHus: pealibHbIX 3a]a4 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JOTHKA
MHoXxecTBO, omepaluuu HajJ MHOXecTBaMu. Jluarpammel Oiinepa — Benna.
5.1 [IpuMeHeHne TeOpPEeTUKO-MHOXKECTBEHHOTO arfaparta JJis OIMHCAaHUs PEeaIbHBIX
MIPOLIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, T0KA3aTEILCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
1.1 Harypanbnble u nensie yucna. [IpusHaky Je1MMOoCTH HETbIX YUCE
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudm yncna. JlecaTuuHbIe U HATYpaJIbHBIE JOrapu(MbI
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpeobOpazoBanme BeIpaXKEeHUH, COIEPKAIIUX JOTaprUPMbI
57 [Ipeo6pa3oBanHue BbIpaxeHUil, CopepKaIUX CTENEHH C pallMOHaIbLHBIM
. MoKa3aTeiemM




23

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
6 Cucrempl JIMHEHHBIX ypaBHEHUU. PemeHue NpuKIAagHBIX 3a4ad C MOMOILBIO
' CHUCTEMbI JINHEHHBIX YPaBHEHU
2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHUH, CHUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHYECKHX
. 3aJa4 M 3a/1a4 U3 Pa3IM4HbIX 00J1acTel HAyKU U peaibHOU KU3HU
3 @OyHKIUY U TpapUKH
Oynkuus. Ilepuonuueckne Qynkuuu. IIpomMekyTKM MOHOTOHHOCTH (DYHKLIUH.
3.1 MakcuMymbl 1 MUHUMYMBbl (pyHkuuu. HamOonblnee v HavMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
33 IToka3zarenbHas u sorapudmuueckas GyHKIMU, X CBOMNCTBA U TpaduKH
34 Hcnonp3oBanue rpadukoB QyHKIUH IS peIeHUs YPaBHEHUH 1 JIMHEHHBIX CUCTEM
UcnonwszoBanne rpadukoB (QyHKIUN IS KCCIAEAOBAHUS TPOILIECCOB U
3.5 3aBHCUMOCTEH, KOTOpbhIe BO3HUKAIOT IMPHU PEIICHUH 3aJad U3 JAPYIMX y4eOHBIX
IIPEAMETOB U PEaIbHOMN KU3HU
4 Havana marematnueckoro ananusa
4.1 HemnpepsiBabie pyHKIIMNU. MeTOI MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBonnas ¢pyHkuuu. ['eomerpuueckuil 1 GU3NYECKUI CMBICI TPOU3BOIHOM
43 [IpousBonHble 3mMeMEeHTapHBIX (QYHKIMHA. DOpMyJIbl HAXOXAECHUS MPOU3BOJHON
. CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIUN
[Ipumenenne Npou3BOAHON K HCCIENOBaHUIO (PYHKIUH Ha MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxoxieHne HanOobIero 1 HauMEHbIIero 3HaYeHUs (PYHKIIUN Ha
OTpe3Ke
[Ipumenenne mNPOU3BOIHOM [JUJII HAXOXKJIEHUS HAWIY4YIero peleHus B
4.5 NPUKJIAIHBIX 3ajadax, JJI1 ONpPENEJIEHHs CKOpPOCTH IIpolecca, 3aJaHHOIo
dhopmymoit wim rpagukom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
. HHuTerpai, ero reomeTpuueckuii U GU3MIECKUI CMBICI. BBIYMCIeHHEe HHTErpajia 1mo

¢dbopmyne Hetotona — JleitOnua




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOM NPOrPaMMBbI CpeIHero
0o011ero oopa3oBaHus

Brnanenue meromaMu JOKa3aTenbCTB, alrOPUTMAMHU PEICHHs 3ajad;
yMeHue (GpopMylIupoBaTh W ONEPUPOBATH MOHATHUSMHU: ONpEICIICHHE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, JIOKA3aTEIbCTBO,
PaBHOCHWIbHBIE (bOpMyIHPOBKH; [IPUMEHATH UX; yMEHHE
dbopMmynrpoBaTh 00paTHOE W TMPOTHUBOMOJIOXKHOE YTBEPKICHHUE,
IIPUBOJUTH NIPUMEPbl U KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ
MaTeMaTUYeCKON MHYKIIMU; TPOBOIUTH JIOKA3aTeIIbHBIC PACCYIKICHUS
npu pPClICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO IMPaBUJIBHOCTDH
paccyXJeHHii; yMEHHEe ONepUpoBaTh MOHATUSIMH: MHOXKECTBO,
IIOAMHOKECTBO, OI€paliMy HaJ MHOKCCTBaAMH,; YMCHHEC HCIIOJbB30BATh
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi OINUCaHUS  pealbHBIX
IIpOLECCOB 1 SIBJICHUH U IIpu pCIICHUN 3aJia4d, B TOM YUCIIC U3 JPYTIHUX
y4eOHBIX TPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBA3HBIN
rpad, nepeBo, LHKJI, Tpad Ha IUJIOCKOCTH; YMEHHE 3aJaBaTh U
OTMMHCHIBATH Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTIOIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHne onepupoBaTh MOHATHAMM: HaTypaIbHOE YUCIIO, LEN0E YHCIIO,
CTEIEHb C LIEJIBIM I1I0Ka3aTeIeEM, KOPEHb HATYPaJIbHOU CTEIIEHH, CTEIIEHb
C palMOHAJIBHBIM  IIOKAa3aTeleM, CTENEeHb C JIEWCTBUTEIBHBIM
moKaszaTeieM, JorapuM ducia, CHHYC, KOCHMHYC U TaHI'€HC
IIPOU3BOJIBHOIO 4YHCJIA, OCTATOK [0 MOAYIIIO, PAlMOHAIBHOE 4YHCIIO,
APPALMOHAIBHOE  YHMCJIO, MHOXECTBA  HATYpPaJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN; YMEHHME HCIO0JIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUIl IeTUTeNh U HauMEHbIIee
of1iee KpaTHOE, AITOpUTM EBKIIMAA Npu perieHny 3a1a4; 3HAKOMCTBO
C pa3IMYHBIMU [O3UMLUOHHBIMA CUCTEMaMH CYHUCIICHHS; YMEHHE
BBINOJIHATH BBIYMCICHUE 3HAUYEHUI 1 MpeoOpa3oBaHUs BBIPAKEHUN CO

CTENEeHsSMH U JorapudmMamu, mpeoOpazoBaHus APOOHO-pAITMOHATBHBIX




BBIPAKEHUI; YMEHNUE ONEPUPOBATH MOHATUSAMU: IOCIEN0BATENBHOCTD,
apupmeTHyeckass ~— Oporpeccusi,  reoMeTpuyeckas  Iporpeccus,
OeckoHe4UHO yOBIBAIOIIAsi T€OMETpUYECKas IPOTPECCHs; yMEHHE
3aJaBaTh  IIOCJEIOBaTEIbHOCTH, B TOM YHUCIE€ C IOMOILIbIO
PeKyppeHTHBIX  (OpMyJ;  YMEHHE  ONEpPHPOBATH  IOHATHIMH:
KOMIUIEKCHOE YMCJIO, CONPSKEHHbIE KOMIUIEKCHBIE YMCIa, MOAYJb U
apryMeHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCeN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas MU anredpanyeckas); yMeTb
MPOU3BOIUTH APUPMETUIECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMHU;
OPUBOAUTH  TNPUMEPbl  HUCHOJIb30BaHMUA  KOMIUIEKCHBIX  YHCEl;
ONEpUpPOBaTh IMOHATUSAMU: MaTpuua 2X2 u 3x3, omnpenenuTenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: palMOHAJIbHBIE, UPPALlMOHAJIbHBICE,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapu(pMUIECKHe, TPUTOHOMETPUIECKHE
YPaBHEHHs M HEPAaBEHCTBA, HUX CHCTEMbI; yYMEHHE OIIEPUpPOBATh
MOHATHUSIMH: TOXIECTBO, TOXK/IECTBEHHOE ITpeo0pa3oBaHKe, ypaBHEHUE,
HEPABEHCTBO, CHCTEMa YpPaBHEHHH U HEPABEHCTB, PaBHOCWIBHOCTH
YpPaBHEHUW, HEPaBEHCTB W CHUCTEM; yMEHHE pellaTb ypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C NOMOIIBIO PA3IUYHBIX NMPUEMOB; PELIATh
YpaBHEHHUs, HEPABEHCTBA M CHCTEMBI C IAPAMETPOM; NPHUMEHSTh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIsl PELICHUS] MaTEMaTUYECKHUX

3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U peallbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYyHKIHSA, 4YETHOCTHh (YHKLUH,
NEPUOIUYHOCTD (DYHKIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
(byHKIUY, SKCTpeMyM (QYHKIIUH, HauOoJIbIlllee U HAUMEHbBIIIEE 3HAYCHHS
(GYHKIMHM Ha TPOMEXYTKE, HEeNpepblBHAS (QYHKLUS, ACHUMIITOTHI
rpadpuka ¢GyHKUUM, TepBas W BTOpas MpPOU3BOJAHAS (PyHKUHUH,
reoMeTpUUECKUil 1 (pU3MUECKHil CMBIC TPOU3BOAHOM, TepBooOpa3Hasd,
onpeAeNEéHHbId HMHTETpall; YMEHHE HaxOJuTh AacCUMMOTOTHI TIpaduka
(YHKIMU; YMEHHUE BBIYUCIATH MPOU3BOJAHBIE CYMMBI, IPOM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (YHKIINI, HAXOIUTh ypaBHEHUE KacaTelbHOU
K TpaduKy (QyHKIMH; YMEHHE HaXOIUTh MIPOU3BOIHBIEC 3JIEMEHTAPHBIX
(GyHKIMH; YMEHHE HCHOJb30BAaTh IMPOU3BOAHYIO IJIS HCCIIEAOBAaHUS
(GyHKIMNA, HAXOIUTh HAHOOJBIIKME U HAUMEHbIINE 3HAYCHU (PYHKLUH;
CTPOUTh TIpaUKd MHOTOWIEHOB C MCIIOJIB30BAaHUEM ammapara

MAaTCMAaTUUCCKOT O aHAIN3a,; IPUMCHSATDH MIPOU3BOJAHYIO JJIA HAXOXKICHUSA




HaWJIy4dlllero pPEIICHHUs B IPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHYECKUX U (PU3MYECKUX 3a]lauax; HaXOAUTh IJIOMAIN U 00BEMBI
(Guryp ¢ noMoIIbI0 HHTErpalia; MPUBOIUTH TPUMEPHI MATEMATHIECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATHAMM: Tpapuk (yHKOMM, oOpaTHas
GbyHKIMA, KOMIO3ULUs QYHKIMN, TUHEHHas (YHKUIUS, KBaIpaTHIHAS
GbyHKkOMsA, — pandoHadbHas — (QyHKIOUSA, — cTeneHHas  (QyHKIWHS,
TPUTOHOMETpHUYECKHEe (YHKIMH, OOpaTHbIE TPUTOHOMETPUUECKHE
(GyHKUMH, TOKa3aTelnbHass W Jorapupmuueckas (QYHKLUHU; yMEHHE
CTpOUTH TpadUKU MU3yYEHHBIX (DYHKIHA, BBIMOIHATH IPpeoOpa3oBaHuUs
rpaduKoB (GYHKUUH, UCTIOJIB30BaTh TPaGUKH ISl U3yUEHUS ITPOLECCOB
Y 3aBHCHMOCTEH, IIPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hopMyliaMH 3aBHCHUMOCTHU
MEX]y BETMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GpyHKIHMHA 115t
peleHus ypaBHEHUH, HEpaBEHCTB U 33/1a4 ¢ apaMeTpaMu; U300paxarhb
Ha KOOPAWHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH YypaBHEHUH,

HEPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3aa4M Pa3HbIX TUIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABM)KEHUE, pabOTy, CTOMMOCTh TOBapOB U
YCIIYyT, HaJIOTH, 3aJ1a41 U3 00JIACTH yIPaBJICHUS JTMUHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3a/1a4, MCCIIEI0BATH IMOJyYEHHOE PELICHUE U
OLICHMBATh MPaBAONOJOOHOCTh PE3yJbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIe CUTyalud HA SA3BIKE MATEMATUKH; COCTABIIATH BBIPAXKECHUS,
YpaBHEHHs, HEPABEHCTBA M HX CHCTEMBI IO YCIOBHIO 3aJayH,
HCCIEA0BAaTh ITOCTPOEHHBIE MOJENM C HCIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBINH PE3yIbTaT

YMeHue omnepupoBaTh IMOHSATUSMHU: CpeqHee apupMeTHYeCKoe,
MearaHa, HauOoJIblllee ¥ HAaWMEHbIIIee 3HAUYCHUsI, pa3Max, JUCTIEPCHs,
CTaH/IapTHOE OTKIOHEHHE YHCIOBOrO Habopa; yMEHHE H3BJICKaTh,
WHTEPIPETUPOBATh MH(OpPMAIMIO, TPEACTABICHHYIO B TaOiHIax, Ha
auarpammax, rpadukax, OTpaXkaronlyro CBONCTBA pealbHBIX MPOILIECCOB
W SIBJICHUH; TPEACTaBIATh WH(POpPMAIMIO C TOMOIIBIO TaONHIl |
IUarpaMM; HCCIIEIOBaTh CTATUCTUYECKHUE JIaHHbIE, B TOM 4YHUCJE C

MPUMEHEHHEM TIpa@UyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;




Fpa(l)I/I‘-IeCKI/I HUCCiICaJ0BaTb COBMCCTHBIC Ha6JIIOI[eHI/ISI C IIOMOIIIBIO

JarpamMm paccerBaHUs U JIMHEHHOU perpeccun

YMeHue onepupoBaTh MOHATUSIMHU: CIYyYaWHBIM OMNBIT M Clly4allHOE
COOBITHE, BEPOSITHOCTH CIIYYaHHOTO COOBITHS, YMEHHE BBIUYUCIISTH
BEPOSTHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSTh
(OpMyJIBI CIOXKEHUS U YMHOXKCHHSI BEPOATHOCTEH, GOpMYITy TMOJHOM
BepoATHOCTH, ¢opmyiny bepuymiu, xomOuHaTopHble (GaKThl U
(GOopMyIIBI; OICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMCHHE
ONEpUPOBATh TMOHATUSIMU: CIydyailHas BeJIMYMHA, pacIpeleieHue
BEpPOSITHOCTEH, MAaTEMaTUUYECKOE OKUJAHUE, JUCTICPCUS] U CTAHIapTHOE
OTKJIOHEHHE CIIy4ailHOH BENUYMHBI, (YHKUIUU pachpeielieHus u
IJIOTHOCTA  PAaBHOMEPHOTO, IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpesneneHuid; yMEHHE HCHOJb30BaTh CBOWCTBA  HM3yYEHHBIX
pacrpeesieHuid i pelieHus 3a1a4; 3HaKOMCTBO C MOHATHSIMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUYHBIX UCCIIEIOBAHUIN; YMEHHE
MPUBOJIUTh TPHUMEPHI TMPOSIBICHHUS 3aKOHA OOJNBIIUX YHCET B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHHIX; YMEHHE OINEpHpPOBaTh
MOHSATUSAMH: COYETAHHE, TEPECTAHOBKA, YHCJIO COYETAHUM, YUCIIO
nepectaHoBok; OMHOM HplOoTOHA; yMeHHE PUMEHATH KOMOMHATOPHBIE
(hakThl M pacCy X ACHUS U1 PEIICHUS 3a/1ay; OIEHUBATh BEPOSITHOCTH
pEabHBIX  COOBITUH; COCTaBJISTH BEPOATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMeHne onepupoBaTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YyIJA, IUIOCKUM yroi,
JIBYI'PAaHHBIA yroj, TPEXTPaHHBIM YTOJI, CKPEIIUBAKOLIUECS IPSMBIE,
MapaJuIEIbHOCTh U NEPIEHAUKYIIAPHOCTD NPSMBIX U INIOCKOCTEH, YIroil
MEXIy MNPSMBIMHU, YTOJI MEXAY NMPSAMON M IUIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEX]Y IUIOCKOCTSMH; YMEHHE MCIOJb30BaTh
IpU pELIeHUH 3a7ay H3y4YeHHble (DaKThl U TEOPEMbl ILIAHUMETPUH;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOIIEro MUPA; CTPOUTH
MAaTeMaTHYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IMOHATHM M

BCJIMYMH, pCIIaTh CBA3aHHBIC C HUMU ITPAKTHUYCCKUEC 3a1a4n

10

YMeHue onepupoBaTh MOHATHIMU: IUIOIAb (GUrypbl, 00bEM PUTYPHI,
MHOT'OTPaHHHK, IPaBUIIbHBIH MHOTOTPAaHHUK, CEUCHHE MHOTOTPaHHUKa,

KyO, mapajiesnenunes, npu3Ma, nupamuaa, Gurypa m HOBEPXHOCTh
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BpallICHUs, IUIUHIP, KOHYC, ap, cdepa, miomaab cepsl, mIomaab
MOBEPXHOCTH MHUPAMHUIBI, TPU3MbI, KOHYCa, LUIUHIPa, 00bEM KyOa,
MIpsAMOYT'OJIbHOTI'O IHapaJuICIcnuIicaa, nupaMuabl, IIprU3Mbl, OHUJIHUHIAPA,
KOHYCa, I1apa, pa3BEéPTKa MOBEPXHOCTH, CEYCHUS KOHYCA U IWIHHAPA,
napajuielibHble OCH WM OCHOBAaHUWIO, CCUCHHME IApa, IUIOCKOCTb,
Kacaromascss cepbl, MWIHHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAHHHKH, (DUTYPBI K TIOBEPXHOCTH
BpAalICHUS, UX CEUYCHHSA, B TOM YHCIE C IOMOIIBIO AIICKTPOHHBIX
CPEICTB; YMEHHE IPUMEHSATh CBOWCTBA TI'E€OMETPUYECKUX (uryp,
CaMOCTOSATEIILHO (POPMYIMPOBATH ONMPEACICHUS HM3Yy4aeMbIX (QHTYD,
BbIIBHUT'aTh TUIIOTC3BI O CBOMCTBax H# IMpU3HAKax TI'COMCTPUUCCKUX
¢buryp, 0OOCHOBBIBATH WJIM OIPOBEPraTh HX; YMEHHE IMPOBOIUTH
KiIaccupukanuo (GUTYp 1O PA3IMYHBIM TIPU3HAKAM, BBITOTHATH

HeO6XOI[I/IMBIC JAOITIOJITHUTCIIbHBIC IIOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMH: JABW)KEHHE B IPOCTPAHCTBE,
NapajuIeNbHBIA TIEPEHOC, CHMMETPHS Ha TJIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, TMpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI, YMEHHE
pacro3HaBaTh paBHbIC U TOJIOOHBIC (PUTYPHI, B TOM YHUCIIE B TIPUPOJIE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPUUECKHUE OTHOIICHUS
MPU PEHICHUM 33J1a4; HAXOJIUTh N€OMETPHYCCKHE BEIUYMHBI (IJTMHA,
yToJ, IMIolaAb, O0bEM) MPHU PEIICHUU 3aJad M3 IPYTHX Y4eOHBIX
MPEIMETOB U M3 PEATbHOMN KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEJTMYUHBI (JITMHA, YTOJ, IMJIOMAAb, 00bEM, IIIONIAAb MOBEPXHOCTH),
WCTIONIb3YsT M3Y4YeHHBIE (DOPMYIBI U METOMABI, B TOM YHCIIEC: IDIOIIAIh
MOBEPXHOCTU MHPAMHUJIBI, IPU3MBI, KOHYCA, IMIIMHAPA, TUIOIMAAb Chephl;
00BEM Ky0a, IPSIMOYTOIBHOTO MapaJlyIeNIeNuIe a, MUPaAMHUIbI, TPHU3MBI,
WIMHIpPA, KOHyCa, IMapa; yMEHHE HaXOAWUTh OTHOIICHHE OOBEMOB

oI00HBIX GUryp

12

YMeHue omnepupoBaTh  MOHATUSMHU:  MPSIMOYTOJIbHAs — cHUCTEMa
KOOpJWHAT, BEKTOP, KOOPJAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MMPOU3BEACHNE BEKTOPAa HA YHUCIIO, Pa3IoKEHUE BEKTOpaA IO
0a3ucy, CKaJIspHOE MPOM3BEACHHE, BEKTOPHOE IMPOU3BEICHUE, YTOJ
MEXIy  BEKTOpaMHM; yMEHHME  HCIONb30BaTb  BEKTOPHBIL U
KOOpJAWHATHBIA METOA I PELICHUS F€OMETPUUYECKHUX 3ahad U 3a1ad

JIPYTUX Y4EOHBIX MMPEIMETOB
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YMeHue BbIOMpaTh NOAXOMSAIIMM METOJ JJIs pEUIeHMs 3a/layi;
[IOHMMAaHHUE 3HAYUMOCTH MATEMAaTHUKH B HU3YyYEHUU IPHUPOIHBIX H
OOIIECTBEHHBIX MpPOIECCOB M SBICHUI; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTHMKH B HCKYCCTBE, YMEHHE IPUBOJUTH
IIpUMEPbl  MAaTEMAaTHUYECKUX OTKPBITHM POCCUMCKOM UM MHUPOBOH

MaTeMaTH4YeCKOM HAayKH




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

Kon
1 Uucna v BBIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky qenumMocTy HeabIX YUCe
1o Pannonanehpie 4yncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, IPOLIEHTHI,
' OecKOHEUYHbIE IEPUOANYECKUE APOOH
13 ApudmeTnueckuii KOpeHb HaTypalbHOU cTeneHu. [leiicTBus ¢ apudmeTnyeckumMu
' KOPHSIMU HAaTypaJIbHOW CTENEHU
L4 Crenenp ¢ menbiM mokasareneM. CTeneHb C palMOHAIBHBIM TOKA3aTeJeM.
' CBoiicTBa cTeNIeHU
s CuHyC, KOCHHYC W TaHT€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAaHTCHC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. [lecsTuunble U HaTypaJbHBIC JTOTapU(PMbI
JlelicTBuTenpHble 4uCiIa. ApUPMETHYECKHE OINepalud C JeHCTBUTEIbHBIMU
1.7 gyrcnamu. [IpubnrmxkEéHHbIe BBIYUCICHNUS, TPaBUIIa OKPYTICHHUS, MPUKHUIKA U OI[EHKa
pe3yabpTaTa BEIYUCICHAN
1.8 [Ipeobpa3oBaHue BbIpaKeHUI
1.9 KommnekcHbie uncna
2 VYpaBHEHUs U HEpABEHCTBA
2.1 [enbie 1 TpOOHO-paIMOHATBHBIC YPABHEHUS
2.2 HppauunonaibHuble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHUS
2.4 [TokazarenbHble U IoTapuPMUIECKIE YPABHEHUS
2.5 Ienpie 1 1poOHO-paIIMOHATIEHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEPAaBEHCTBA
2.7 [TokazarenbHble U TIOrapuPpMUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpuyeckre HEpaBEHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuiia cucTeMbl JIMHENHBIX ypaBHEeHUI. OnpeaeanTesb MaTPULIbI




3 OyHKIMH U TpaPuKH
11 @ynHkus, crnocods! 3axanus ¢yHkimu. ['padux ¢yHkuuu. Bzaumuo oOparHbie
' ¢yskuun. YétHele n Heu€éTHble QyHKIMHU. [lepuoanueckue pyHkuun
OOnacte ompenesneHuss U MHOXECTBO 3HaueHMH ¢yHkuumu. Hynum @yHKuum.
32 [IpomMexxyTKH  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIIUH.
' Maxkcumymbl 1 MUHMUMYMbl GyHKuMU. HaunGonpliee ¥ HauMeHbllee 3HAYCHHE
(GYHKIHMU Ha TPOMEKYTKE
13 Crenennasi (¢yHKUMs C HaTypaJbHBIM M LEJIBIM TMoKazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduK KOPHS 71-0i CTENICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIHH, KX CBOHCTBA U TpaduKH
16 Toukn paspeiBa. AcumnToTsl TpadukoB (yHkmuii. CoiicTBa  (QyHKIHIA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEILHOCTEH
3.8 Apudmernueckas u reomeTpuueckas nporpeccuu. @opmyiia CI0KHBIX IPOLIEHTOB
4 Havana maTremaTnyeckoro aHanmsa
4.1 [IpousBonnas ¢pyHkuuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIUHA
[IpumeneHne NpoM3BOJHON K HCCIENOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHrne HanOobIIero 1 HauMEeHbIIEro 3Ha4eHns (PyHKIMN Ha
OTpe3Ke
4.3 [IepBoobOpaznas. MuTerpan
5 MHoOX€eCTBa U JIOTUKA
5.1 MHo)kecTBO, Onepaly HaJ MHOXKecTBaMu. [narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsimMbie ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuK"
7.4 Tena u MOBEPXHOCTH BpPAILICHUS




7.5

KoopaunaTsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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