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MNOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma ydeOHOro Kypca «Anredpa 1 Hadajga MaTeMaTHYECKOTO
aHanu3a» 0a30BOro ypoBHs /U oOyuatomuxcs 10 kiacca pa3paboTaHa Ha OCHOBE
®denepalbHOTO  TOCYJAapCTBEHHOTO  00pa30BATEIBHOTO CTAaHAApTa CPEJHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanus. Peanmuzanusi mporpaMMbl OOECTICUHMBAET OBJAJCHUE KIIOYEBBIMU
KOMIETEHIIMSIMH, COCTABJIAIOIIMMU OCHOBY JJII CaMOpPa3BUTHUS M HENPEPBIBHOTO
o0pa3oBaHMsl, LIEJTOCTHOCTh OOIIEKYIbTYPHOIO, JMYHOCTHOTO U IO3HABATEIBLHOTO
Pa3BUTHUSA JIUUYHOCTH OOYHAIOIIHXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havyaja MaTeMaTHUUYE€CKOTO aHAIW3a» SBJISICTCA OAHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECNEeYMBAECT HWHCTPYMEHTAJIBHYIO 0a3zy Uil H3y4YeHHs BCeX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JAPYroid CTOPOHBI, POPMUPYET JOTUYECKOE U
a0CTpakTHOE MBIIUJICHUE Yy4YallluXCsl Ha YpPOBHE, HEOOXOJAMMOM I OCBOCHUS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecsl OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popmMyIupyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOU opMme.

Kypc anreOpsl 1 Hauaja MaTeMaTUueCKOro aHajin3a 3aKJIabIBAET OCHOBY JUIS
YCIICIIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTHM, TOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTHUMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BMBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3aALIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHe. B xome n3ydenus
anreOppl M Havall MATEMaTHYECKOTO aHajdu3a B CTapiield IIKOJE ydJaluecs
MOJYy4alOT HOBBIM ONBIT PEIICHUS TMPUKIAJAHBIX 3a7ad4, CaMOCTOSTEIBLHOTO
MOCTPOCHUSI MaTeMAaTUYECKUX MOJEJEH pealibHbIX CHUTYallMid M WHTEpHpeTaIuu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMEPAMU  MATEMATHYECKUX
3aKOHOMEpPHOCTEH B TMPUPOJE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc o6nagaeT 3HAYMTEIBLHBIM BOCHUTATEIBHBIM TMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 yueOHbId maTepuall, CIOCOOCTBYIOIIMNA (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIbHOCTH,



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

B ocnoBe wmeroauku oOydeHus airedpe M HadyalaM MaTeMaTHYeCKOTrO
aHaJIM3a JISKUT JAEATEIHbHOCTHBIN MPUHIIUI 00yUYEHUS.

CrtpykTypa Kypca «Anredpa v Hauaja MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAET
CIIEAYIOIIUE COAEPKATEIBHO-METOANYECKUE JUHUN: «Uucna W BBIYUCIECHUNY,
«Dynkuu U rpadukuy, «YpaBHEHHUS M HepaBeHCTBa», «Hawama
MaTeMaTH4eCKoro aHanusza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM H3Y4YalOTCAd HA MPOTSHKEHUH JABYX JIET
oOyd4eHHs B CTapIlel IIKOJIe, €CTECTBEHHO AOIOIHSIS JIPYT pyra M MOCTEHEHHO
HAChI[asCh HOBBIMM TE€MaMW W pasfaenaMu. JlaHHBIA Kypc  SBIISIETCSA
WHTErPAaTUBHBIM, TOCKOJbKY OOBEOUHSET B ce0e COJAepKaHHE HECKOJIbKHX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro kak yuwamiuecs OBIIaZeBalOT BcE Ooiee
HIMPOKUM MAaTEMaTHYECKUM anmnapaTroM, y HUX MOCIEI0BaTENbHO (HopMUpyeTCs U
COBEPULICHCTBYETCSI YMEHHE CTPOUTh MATEMATHUYECKYIO MOJEIb pPEeaJbHON
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYCHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTUYECKOT0 aHaIM3a», JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIHPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aTeM UHTEPIPETUPOBATH IIOJIyYEHHBIN PE3YIbTaT.

ConepxaTenpbHO-METOANYECKAss TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOMW mikoJjie. B crapmieli mkone oco0oe BHUMaHHE YIENsSeTCA
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OpPM 3amucCH ACHCTBUTENBHOTO YHCIA, YMEHUE
pPalOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLICHHUBATh
pesynbTaT. OOyuaromuyecs NOJy4YarOT HaBBIKM NPUONMKEHHBIX BBIYMCIICHUH,
BBITIOJIHGHUS JIEWCTBUM C 4YHWCIaMU, 3allMCaHHBIMU B CTaHIapTHOU (opme,
MCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUs M HEPABEHCTBA» PEATU3YETCS HA TMPOTSHKEHHH BCETO
oOydyeHMs] B CTaplied IIKOJIe, TMOCKOJbKY B KaXIOM paslieje MNporpaMMbl
MPEIYyCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIaIE€BaIOT
pPa3IMYHBIMA METOAAMHU PELICHUs LENbIX, PAlUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHble yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKLIMHA C TOMOILBIO TMPOU3BOAHOM, PEIICHUH MPUKIAAHBIX 3a/lady U 3a7ad Ha
HaxXOXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢GopMysiaM, HpeoOpa3oBaHUs IIENIbIX, PALMOHAJIBHBIX,
UPpPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,



COJEpKaIIMX CTENeHUu U Jorapudmel. braronaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTPAaKTHOIO MBIIIEHUS Yy4aluxcs, (OPMHUPYIOTCS HABBIKA JIE€IyKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI JJsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
S3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
NeperuieTaeTCs ¢ IPYruMHU JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATEIbHOCTD U3Yy4YEeHUs MaTepuana. N3yuenue CTENEHHOM,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMI, UX CBOMCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUMU JUIS pelIeHus 3ahad U3 JPYrux y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHUW W HepaBeHCTB. [lpu 3ToM OosblIoE BHUMaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (DOPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeJIbHOM JTMHUM HalleJIeH Ha Pa3BUTUE YMEHUM
Y HABBIKOB, ITO3BOJISIOIIMX BBIpAaXKaTh 3aBUCHMOCTH MEXJy BEJIWYMHAMU B
paznu4yHOi (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyueHue
CIIOCOOCTBYET ~Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHas nuHuA «Hauana MareMaTHnyecKkoro aHalau3a» IO3BOJISET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX O0YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpouTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU (UTYp U OOBEMBI TeJ, HaXOOUTh CKOPOCTU U
YCKOpEHMsl IpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWIY4YlIero pElIeHHs B MPHUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HaKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaiu3a
CHOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (POPMaTbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKE U HucKycctBe. OOywaromuecs Yy3HAIOT O
BBIJIAIOLIMXCS pe3yjbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTUKHU Kak
HAyKH, U UX aBTOpax.

CopeprkarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. | €0pPEeTHMKO-MHOKECTBEHHbBIE
MIPEAICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMAaTHKW M IMPEIiararoT



Hanbosee yHUBEPCAIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIM S3BIK COBPEMEHHOM MaTeMaTHMKH M HCIIOJIb30BATh €ro JJis
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa ¥ Havajlla MaTeMaTHYECKOrO AHAIN3a» IMPUCYTCTBYIOT
TAK)K€ OCHOBbl MAaTE€MaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALUN, UCCIIETOBAHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa aiareOpbl U MaTeMaTUYEeCKOro aHaliu3a U
MHTEPIIPETALNN MOTYYEHHBIX PE3YyJIbTaTOB. Takue 3ajaHus BIUIETEHBI B KaXIbld
U3 Pa3JeNoB IPOrPaMMBI, IOCKOJIBKY BECh MAaT€pHall Kypca IHUPOKO UCIOJIb3YETCs
JUISL pelleHus] IPUKIAAHBIX 3a1a4. [Ipu pemeHnn peanbHbIX NPaKTUYECKUX 3a7ad
ydaliecs: pa3BUBAlOT HAONIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAJIOTHIO, 0000LATh U KOHKPETHU3UPOBAThH
npobnemy. [lesareabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJa4 OpraHU3yeTcs B IMPOLECCE M3YYEHHs BCEX TeM Kypca «Anredpa v Hagaia
MaTEMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3ydeHHE Kypca anreOpbl U Hadal MaTEMaTUYECKOTO
aHanu3a Ha 6a30BOM YpOBHE OTBOJUTCA 2 yaca B Henmento B 10 kimacce, Bcero 3a
roq o0yueHust — 68 dacos.



COIEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

Yucsia ¥ BIYMCICHUSA

Panmonaneupie ymucna. OOBIKHOBEHHBIE U JIECATUYHBIC JApPOOU, MPOIICHTHI,
OECKOHEUHbIE  MepuoanYecKue  Jpobdu.  ApupMeTHUEeCKHe  Omepauuud ¢
paloOHaIbHBIMU YHUCIIAaMHU, MpeoOpa30BaHUs YUCIOBBIX BbIpakeHHU. [IpuMeHeHue
ApoOeil M MPOLEHTOB ISl PEIICHUs] MPUKIAAHBIX 33a]ad U3 Pa3IMYHBIX OTpacien
3HAHUU U PEATbHOM KU3HH.

HenicrButenpHble  4yucia. PanuoHanpHble W UPPALMOHAIBHBIE  YHCIIA.
ApudpmeTrueckue omnepalnud ¢ JIeHCTBUTENbHbIMU uuciamMu. [lpubnmxéHHbie
BBIYMCIICHUS, IPaBUJIa OKPYTJIEHUs, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUN.

Crenensb ¢ nenbM nokasareseM. CtannapTHas (hopma 3arnucu JeHCTBUTEIbHOTO
yycina. Mcnonp3oBanue noaxoasmie (Gopmbl 3alucy JACUCTBUTENbHBIX YUCEN IS
pelIeHNs PAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHBIX.

ApudmMernueckuii  KOpeHb  HATypajbHOM  CTEIECHHU. JlevicTBus c
apu(PpMETUYECKUMH KOPHSAMH HATypaJIbHOM CTEIEHHU.

CuHyC, KOCMHYC M TaHI'€HC YHUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOTO ApTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE TIPE0OpPa30BaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OCHOBHBIE
TPUTOHOMETPHUYECKUE (HOPMYJIBI.

YpaBHeHHE, KOPEHb YpaBHEHUs. HepaBeHCTBO, pelleHrue HepaBeHcTBa. MeTon
MHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenne nppanoHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

IIprMeHeHnne ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEeMaTHYECKHUX 3a1ay U
3a]1a4 U3 pa3IM4HbIX 00JaCTe HAyKU U peasbHOM JKU3HH.

DYyHKIUMN U TPaPUKHU

OyHkus, cnocoosl 3ananud Gynkuuu. ['paduk dynkuun. Bzaumuo obparHbie
(GyHKIUU.

OO6nacTe ompeneNeHnuss U MHOXECTBO 3HaueHMd QyHkuuu. Hymm ¢yHkimm.
[TpoMexyTKH 3HAKOIOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.

CrenenHast QpyHKIMs C HaTypaJdbHBIM M LETbIM Moka3atenem. E€ cBoiicTBa u
rpa¢guk. CBoiicTBa U rpauk KOpHs N-0i CTEHEHMU.



TpuroHomerpuyeckass OKPY>KHOCTb, ONPEIAEICHUE TPUTOHOMETPUUECKHUX
GyHKIUI YMCIOBOTO apryMEHTa.

Hauajna MaTeMaTH4eCcKOro aHajan3a

[TocnenoBatrenbHOCTH, CIOCOOBI 3a/laHusl MOCeAoBaTeIbHOCTEH. MOHOTOHHBIE
MOCJIeIOBATEIHLHOCTH.

ApudmMernueckass U reomMeTpuyeckas nporpeccuu. beckoHeyHo yObIBaroIias
reomeTpudeckass mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
nporpeccur. Popmysna CIO0XKHBIX HPOLUEHTOB. VIcHonb30BaHHE MPOTPECCUU IS
pElIeHUs pealibHbIX 3a/1a4 MPUKIAJAHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

MHokecTBO, omepauuu HajJ MHOXecTBaMu. Jluarpammbl Ounepa—BeHHa.
[IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOIO amnmapara JJjisi ONHMCAaHUs pPeabHBIX
MPOIIECCOB U ABJICHUH, TP PEIICHUH 3aJ]1a4 U3 IPYTUX YUCOHBIX MTPEAMETOB.

Omnpenenenune, TeopeMa, CIEICTBUE, T0KAa3aTEIbCTBO.

IJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenune yueOHoOro mnpenmera «MaremaTuka» JHOMKHO OO€CIeunBaTh
JIOCTUKEHHE Ha YPOBHE CpEHEro oO0IIero oopa3oBaHUs CIAEAYIOMIUX JMYHOCTHBIX,
MeTaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTaTOB:

JINYHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE  pe3yNbTaThl OCBOCHHS IPOTPAMMbl  y4eOHOTO IpeaMera
«MareMmaTHKa» XapaKTEepU3yIOTCS:

I'paxxtanCcKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUKA 00YUYaAIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHICKOr0 OOIIECTBa, MPEICTABICHUEM O MaTEMaTHISCKUX
OCHOBaxX  (YHKIIMOHUPOBAHMS  PA3IUYHBIX CTPYKTYp, SIBJICHUH, MPOIEIYp
IPa)KJaHCKOTrO 00111ecTBa (BHIOOPHI, OMPOCH! U Mp.), YMEHUEM B3aHMOJIEHCTBOBATH C
COITMAJILHBIMU UHCTUTYTaMH B COOTBETCTBUU C MX (PYHKIMSAMU U Ha3HAYECHUEM.

[TatprnoTnyeckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKON TPaKIAHCKOW HIACHTHYHOCTH, YBXKCHHS K
MPOUIJIOMY M HACTOSIIIEMY POCCHMCKOW MAaT€MaTHUKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKECHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOM IIKOJIbI, K
WCIIOJB30BAHUIO ATUX JOCTH)KEHUW B JPYTMX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMUKHU.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:



OCO3HaHUEM JYXOBHBIX LIEHHOCTEH POCCUICKOTO HapoJa; cPOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO MOBEJCHHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTHXKEHUN HAyKH U JEATEeIbHOCTHIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO.

DcTeTUYeCKOe BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHPY, BKJIIOYas JCTETHKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aa4, PEIICHUM, pacCyKIECHUI, BOCIPUUMUYNBOCTHIO K
MaTeMaTUYECKUM acIlleKTaM pa3JIMYHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCUTAHUE:

c(OPMHUPOBAHHOCTHIO yMEHUS TPUMEHSITh MaTeMaTH4YeCKue 3HaHUA B
HMHTEpecax 3I0pOBOro M 0€30macHOro oopasa >KM3HHU, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 3JIOPOBBIO (30pOBOE TNHUTaHHWE, COANAaHCUPOBAHHBIM PEXKUM 3aHATUH WU
OT/bIXa, peryisipHas (u3uyeckasi akTUBHOCTD); (DU3UYECKOTO COBEPIIICHCTBOBAHMS,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO.

TpynoBoe BociMTaHUE:

TOTOBHOCTBIO K TpPYydy, OCO3HAHMEM IIEHHOCTU TPYAOJIOOUS; UHTEPECOM K
pazuuHbIM cepam mpodeccroHaTbHON AEATebHOCTH, CBI3aHHBIM C MAaTEMATUKOMN
U e€ IPWIOKEHUSIMU, YMEHUEM COBEPIIIATh OCO3HAHHBIN BBIOOP Oyayiei mpodeccun
U peain30BBIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI; TOTOBHOCTBIO U CITOCOOHOCTHIO
K MaTeMaTU4eCKOMYy OOpa30BaHUI0O M CaMOOOpa30BaHHWIO HAa MPOTSHKEHUM BCEU
KU3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B PEIICHUU MPAKTUYECKUX 3ajay
MaTeMaTU4YECKOU HAMpPaBICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYypbl, TOHUMAHUEM BIIUSHUS
COIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOIHON W COLMAIBHOU
Cpenbl, OCO3HAHUEM II00ATLHOIO XapaKTepa SKOJIOTHYECKUX MPOoOIeM; OpueHTaInei
Ha TMpPUMEHEHHWE MaTEeMaTHUYEeCKUX 3HAHUW [JIs peleHusl 3ajJad B 00JIacTH
OKpY>Kalollled Cpeapl, IUIAHUPOBAHUS IMOCTYNKOB M OLIEHKHM HMX BO3MOXHBIX
MOCJIEICTBUN JIJI1 OKPYKAIOIIEN CPEIbI.

[lenHOCTH HAYYHOTO MMO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAHUEM MaTeMaTHYECKOM
HayKd Kak c(epbl YeJIOBEUYECKON NEeATeIbHOCTH, ITAlOB €€ Pa3BUTHUS U 3HAYHMMOCTU
JUISl pa3BUTUSI LIUBUIN3ALMK; OBJIAJICHHEM S3bIKOM MaT€MaTHUKU U MaTEeMaTU4eCKOMl
KYJbTYpPOU KaK CPeJICTBOM MO3HAHUSI MUPA; TOTOBHOCTBIO OCYIIECTBIISTH TPOCKTHYIO
1 UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.



METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3yiabTaThl OCBOEHHUS MPOTpaMMbl y4yeOHOTO MpeIMeTa
«MaremaTuka» XapaKTePU3yIOTCS OBJIaJICHUEM yHUBEpCaIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTNEUAMU.

1) Vuueepcanonvie  nosnasamenvuvie  Oelicmeus, obecneuusaiom
Gdopmuposarue 6a308bIX KOZHUMUBHBIX NPOYecco8 ooOyuanwuxcs (oceoeHue
Memoo0o8  NO3HAHUA  OKpyXcamowezo  Mupa,  NpUMeHeHue  JI02UYecKUX,
ucciedo8amenbCcKux onepayuil, ymeHuu pabomams ¢ ungopmayueti).

ba3oBrle Jornueckue IercTBU:

e BBIBIIITH M XapaKT€PU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKUX
OOBEKTOB, MOHATUM, OTHOIIEHUH MEXAYy MOHATHSIMH; (OPMYJINPOBATH
ONpENENeHUs]  IOHATUH;  YCTAaHABIMBAaTh  CYIIECTBEHHBIM  IPU3HAK
KJIacCU(PUKalMK, OCHOBAaHUA i OOOOIIEHHWS W CpaBHEHUS, KpHUTEpUHU
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIOPUHHMMATh, (QOPMYJUPOBaTH M  NpPeoOpa3oBBIBATH  CYXKICHMS:
YTBEpAUTENIbHbIE M OTpHULATENbHbIE, €IUHUYHbIC, YacTHbIE M OOLIUE;
YCIIOBHBIE;

e BBIABJISITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUNS
B (haKkTax, IaHHbBIX, HAOJIOJCHUIX U YTBEPKICHUSX; NpeaIaratb KpUTepuu
JUISL BBISIBJICHUSI 3aKOHOMEPHOCTEW U IPOTUBOPEUUI;

e JIeJaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX H
MHJYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHHI 10 aHAJIOTUU;

e TPOBOJUTH CAMOCTOSITENBHO JOKA3AaTEIbCTBA MATEMATUUECKUX YTBEPKACHHI
(OpsiMble M OT MPOTHUBHOTO), BBICTPAWBATH APTryMEHTALMIO, MPUBOIUTH
OpUMeEpbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKICHHUS U
BBIBO/IbI;

e BbIOMpaTh cHoco0 pemieHus: ydeOHOM 3afauM (CpaBHUBATH HECKOJBKO
BApUAHTOB pEUIeHHs, BbIOMpATh HamOoJiee MOAXOIAIUNH C Y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ncciienoBaTenbCKkue qeUCTBUA:

e HCIOJb30BATH BOIPOCHI KAK HCCIEN0BATEIBCKUII HHCTPYMEHT MO3HAHUS;
(GopMyIMpoBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpeUre, MpodiIemMy,
yCTaHaBJIMBaTh  HMCKOMOE€ M  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

e IPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIIEI0BAHNE
[0 YCTAHOBJIEHHUIO OCOOEHHOCTEM MaTeMaTHYEeCKOTO OObEeKTa, SBIICHUS,



Ipoliecca, BBISBICHUIO 3aBHCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
MIPOLIECCAMY;

CaMOCTOSATENbHO (hopMyIHpoBaTh O0OOIIEHNS W BBIBOIBLI IO pe3yjIbTaTam
NPOBEIEHHOTO HAOMIOACHUS, MCCIEIOBAaHUS, OICHUBATH JTOCTOBEPHOCTH
MOJIyYeHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKkKe BbIIBUTATh
MIPEAMOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6oTa ¢ napopmanmeii:

2)

BBISIBJISITh ACPUIMTH WH(MDOPMALIUY, JAaHHBIX, HEOOXOAMMBIX IJIsI OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a1a4H;
BBIOMPATh WH()OPMAITUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBAThH,
CHUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HHHOOPMAITUIO PA3TUIHBIX BUIOB U
dbopm npeacTaBICHUS;
CTPYKTYpPUPOBaTh HH(OpPMAIIMIO, MPEACTABIATh €€ B pazIuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUuecKy;
OIICHUBATh HaJAEKHOCTD nHopmaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYITUPOBAHHBIM KPUTCPHUSIM.

Yuusepcanonuvie  KomMmynuxamuenwvle  Oelicmeus, — 0becneuusarom

CHOPMUPOBAHHOCM COYUATILHBIX HABLIKOB 00VUAIOUWUXCSL.
OoOurenue:

BOCIIPUHUMATH U (DOPMYIIMPOBATH CYXKJIEHUS B COOTBETCTBHH C YCIOBUSIMU U
IEJIMHU OOIIEHUST; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M MHCHbMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHMSI 1O XOJy pPEIICHUS
3aJ1auyu, KOMMEHTHUPOBATh MOJYUYECHHBIN Pe3yJIbTaT;

B X0/i€ OOCYXKICHHsI 3a[aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
MpoOJIEMBI, PEIIaeMON 3a/1aui, BBICKA3bIBATh HJICH, HAIlCJICHHBIC HA TTOWCK
PEIICHUS; COTIOCTABIIATH CBOM CYXKIEHHUS C CYXACHUSAMHU IPYTUX YIYACTHUKOB
auanora, OOHapyXKMBaTh pa3IUuMe M CXOJICTBO TO3MUIMH; B KOPPEKTHOMN
dbopme GopMyUpoBaTH Pa3HOTIACHS, CBOU BO3PAKCHHUS;

IIPEJICTABIIATh PE3YyJIbTAThl PEIICHUS 3aJ1a4H, SKCIIEPUMEHTA, UCCIICIOBAHNUS,
IIPOEKTa; CaMOCTOSITENHHO BHIOMPATh (DOPMAT BBICTYIUICHHUS C YIETOM 3a]1a4
MIPE3CHTAIUUA U OCOOEHHOCTEH ayTUTOPHH.

CoTpyAHUYECTBO:

MOHMMATh M UCHOJB30BaTh MPEUMYLIECTBA KOMAaHAHON U MHIWBUIYaJTbHOM
paboThl TIpH pemieHnH Yy4YeOHBIX 3aj7ad; MPUHUMATh IeJh COBMECTHON
ACSITENbHOCTH,  TUIAHUPOBAaTh  OPTaHM3AIMI0  COBMECTHOW  paloThI,
pacrnpeneniartb BHUIb padOT, JOrOBapUBaThCs, OOCYXAaTh MpoLecC U
pe3ynbTat paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JTFO/ICH;



e YYacTBOBAaThb B IPYIIOBBIX opmax padboThl (00CYyKIeHUs, 0OOMEH MHEHHH,
«MO3TOBBIE IITYpPMB» W HWHBIE); BBIMIOJHITH CBOIO YacTh pPabOThI U
KOOPJIMHUPOBATH CBOM JICUCTBHS C JPYTUMHU WICHAMH KOMAaH]IbI; OIICHHBATh
KadyeCcTBO CBOET0 BKJIaga B  OOMIMA  MPOAYKT MO  KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvnuvle pezynsamuensie Oeticmeusi, obecneuusarom Gopmuposanue

CMbICNIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 IUYHOCTIU.

Camoopranuzanus:

COCTaBIISITh IUIAH, aJITOPUTM DEIICHUS 3a/Ja4yH, BHIOMPATh CIOCO0 pEIIeHUs ¢
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUNA ¢ yIETOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIB:

e BJIAJICTh HAaBBIKAMHM  TIO3HABaTEIbHOW  pediekcuy Kak  OCO3HAHUSA
COBEpIIIAEMbIX JEHCTBUNA U MBICTUTEIBHBIX TPOIECCOB, WX PE3YJIhTATOB;
BJIQJIETh CIIOCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yJibrara
pEIIeHUS MaTeMaTHIECKOH 3a1a9H;

e TPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTbH IIPH PEIICHUH 3aa4H,
BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
JAHHBIX, HAWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICGHMBATh COOTBETCTBHE pE3yJibTaTa IEJId ¢ YCIOBUSAM, OOBSICHATH
MPUYHMHBI JOCTWKCHUS WM HEIOCTIKCHHS PEe3yJbTaTOB JCATEIHHOCTH,
HaxXOJINTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

OcBoenue yuebHOro Kypca «Anredpa u Hayajsa MaTeMaTUYECKOTO aHaIM3ay» Ha
YpPOBHE CpeaHero oOmiero oOpa3oBaHUsS JODKHO oOO0ecleunBaTh JOCTHIKCHUE
CIIEIYIONINX MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB:

10 KITACC

Yuciia ¥ BBIYUCTCHUS

OnepupoBath TOHATHUSMHU: pAlMOHATBLHOE W JIEUCTBUTEILHOE  YHUCJIO,
OOBIKHOBEHHASI U JIECATUYHAS APOOH, MPOIICHTHI.

BemmonasaTe  apudmMermueckue — omeparid ¢ palMOHAIBHBIMH |
JECHCTBUTEILHBIMH YHCIIAMHU.

BrinonHsaTh NpUOMIKEHHBIE BBIYMCICHUS, WCIIOJIB3YSl MpPaBUIa OKPYIJICHHS,
JIenaTh MPUKHUIKY U OIIEHKY Pe3yJIbTaTa BHIYUCICHHM.



OnepupoBath MOHATUSIMHU: CTENIEHB C I[EIbIM MMOKa3aTeNeM; CTanaapTHas popma
3alyiCy JIEUCTBUTENBHOTO YHMCIA, KOPEHb HATYpaJbHON CTENEHH; HCIIOJIb30BaTh
MOAXO/ISNIYI0 (DOPMY 3amHCH IEHCTBUTEIBHBIX YUCEN ISl PEIICHUS MPAKTHICCKUX
3a/lay ¥ NPeJICTABIICHUS TAaHHBIX.

OnepupoBaTth MOHATUSIMU: CHUHYC, KOCUHYC W TaHT€HC MPOU3BOJILHOTO YIJIa;
UCIIOJIb30BaTh 3alliCh MPOU3BOJILHOTO YIJIa Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKUE
GbyHKIIH.

YpaBHeHHs U HEPABEHCTBA

OnepupoBarh MOHSATUSMU: TOXKJIECTBO, YypaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMoHalIbHOE, HMppAIMOHAIILHOE YpPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YpaBHEHHUE;

BrImonHATE mpeoOpa3oBaHUsS TPUTOHOMETPUYECKHX BBIPAKCHHA M PEIIaTh
TPUTOHOMETPHYCCKUE YPABHCHHUSI.

BoinonHsaTh mpeoOpa3oBaHusl LETbIX, PAIMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPOKEHUM M PEIlaTh OCHOBHBIC THIIBI LIEJbIX, PAMOHAIBHBIX U UPPALMOHATIBHBIX
YPaBHEHHI U HEPABEHCTB.

[IpuMeHATh ypaBHEHHS W HEPABEHCTBA IS PEIICHHUS] MaTEeMAaTHYCCKUX 3a/1a4d U
3a/la4y U3 pa3IU4HbIX 001acTe HAyKH U peaibHON KU3HH.

MopenvpoBaTh peajibHble CHUTyallMM Ha S3bIKE anreOpbl, COCTaBISAThH
BBIPDOKEHMS, YpAaBHEHHS, HEpPaBEHCTBA IO YCIOBUIO 3aJayd, HCCIEeNI0BAThH
MOCTPOCHHBIE MOJIEIIN C MCIIOIH30BAHUEM arlapara ainreopsbl.

DOyHKUMU U TpaGuKH

OnepupoBaTh MOHATUAMH: (PYHKIUS, CHOCOOBI 3amaHus (YHKIMH, OOJACTh
OmpeNeNieHNs] W MHOXXECTBO 3HAueHUM GyHKIMH, Tpaduk QYHKIUU, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh MOHATHUAMHU: YETHOCTh U HEUYETHOCTh (PYHKITUHU, HYIH (YHKIIAH,
MIPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Ncnionb3oBathk rpaduku GyHKIMMA 715 pellieHrs ypaBHEHUH.

Ctpouth ¥ yHTaTh TpadUKU JTHUHEHHOW (PYHKIUU, KBAJAPATUIHOU (PYHKIIWH,
CTETICHHOH (DYHKIIMH C TIEJIBIM MTOKa3aTelleM.

Ucnonb3oBath rpadukd QyHKIMA 11  UCCIAEAOBAHUS TMPOLIECCOB U
3aBUCUMOCTEH TPHU PEIIeHWH 3a7ad U3 JIPYTUX YUEOHBIX MPEIMETOB M peaabHOU
KU3HU; BBIpakaTh (OpMyJIaMHu 3aBUCUIMOCTH MEK/y BEJIMUYNHAMHU.

Hauyana mateMaTH4ecKOro aHajau3a

OnepupoBaTh  TOHATHUSAMHU:  TIOCIEIOBATEIILHOCTh, apudMeThdyeckas U
reoMeTpuyecKas mporpeccuu.

OnepupoBarh MOHATUAMH: OECKOHEYHO  yOBIBarOIasi TeOMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yObIBaIOIIeH reOMETPHUUECKON MPOTPECCHH.

3anaBaTh NOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.



Hcnonb3oBaTh CBOMCTBA MOCIENOBATEIBHOCTEM M MPOTPECCUM IS pelleHus
peanbHbIX 3324 NPUKIIATHOTO XapaKTepa.

MHo:kecTBa M JIOTUKA

OnepupoBath MOHATUSAMH: MHOXKECTBO, ONEpaIllMy HaJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisi ONMUCaHUsl peasibHbIX
IIPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX IPEIMETOB.

OnepupoBaTh MOHATUAMHU: ONPEACIIEHUE, TEOPEMA, CIEICTBUE, T0KA3aTEIBCTBO.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
MHOXeCTBa palliOHAIBHBIX
1 eMCTBUTEIBbHBIX YHcell. ParimonanbsHbIE 14 1 bubmorexa LOK
A - ran https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
5 Oyukiuu U rpaduku. CTeneHs ¢ HeabM 6 bubmmoreka [JOK
roxKa3arejieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O CTETICHU. 18 1 Bbu6mmotreka [JOK
HppanunonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmynsl
4 T I/II:“OI}-,IOMG nn. TpUroHoMeTpuyecKrue 22 1 bubmorexa LHOK
p ThiH- 1P P https://m.eds00.ru/1568aba3
ypaBHEHUS
5 IlocnenoBaTeIbHOCTH U MIPOTPECCUU 5 bubmorexa [JOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1 bubnmorexa LIOK
3HAHHI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 4 0
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ITOYPOYHOE INIAHUPOBAHUME

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
[1]
Jl:;n Tema ypoka Beero Konrtpoabubie IIpakTuueckue fI[:yT:eHnﬂ :gl?al;zf;:fenbﬂme
padoThI padoThI pecypenI

MHOXecCTBO, Olepauuu Haj

1 MHOX€eCTBaMu. JlnarpaMMsbl 1 bubmmorexa LIOK

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

Olinepa—Benna
PaunonaneHblie yncna.

5 OOBIKHOBEHHBIE U JICCSITHYHBIC 1 bubmuorexa [JOK
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/be888093
MEPUOIUUECKHIE IPOOH
ApudmeTnueckue oneparuu C

3 PalMOHAIIBHBIMU YUCIIAMHU, 1 bu6mmoreka [IOK
peoOpa3oBaHus YHUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHUI
[Ipumenenue npobeit 1 MpOLEHTOB

4 JUIS peLeHUs NIPUKIIaHBIX 3a/1a4 U3 1 bubnnorexka [JOK
Pa3JIMYHBIX OTPACIIE 3HAHUU U https://m.edsoo.ru/44dd1046
peabHOU KU3HU
[Ipumenenue npobeit 1 MpOLEHTOB

5 JUISL peLIeHUs NIPUKIIAHBIX 3a/1a4 U3 1 bubnnorexka [JOK
pa3IMYHBIX OTpACed 3HAHUN U https://m.eds00.ru/d99d8c74
peanbHOU KU3HU

6 JleficTBUTENbHBIE YHCTIA. 1 bubnuotexa [JOK

PanyonaneHbIE M MppalMOHAIBHBIE

https://m.edsoo.ru/2f36a36f



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
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https://m.edsoo.ru/2f36a36f

qucia

ApudmeTnueckue onepanuu c

bu6mmoreka [IOK

7
JNEUCTBUTEIBHBIMU YUCIAMU https://m.edsoo.ru/a97a12d9
[TpuG>xEHHBIC BEIYMCIICHHUS],

MpaBUJIa OKPYIJIEHUS, IPUKUIKA U
8 opeHKa e3 in,LTaTa BLIqI;IcneII{[Hﬁ bubmmorexa [IOK
" P yu ' https://m.edsoo.ru/ch723fhd
(BceMupHbIii 1eHb TaOIUITBI
YMHOKEHUS)

9 ToxnecTBa U TOXKISCTBEHHBIC bu6mmoreka [IOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15

10 VYpaBHEHUE, KOPEHDb YPaBHEHUS bubnmorexa LOK

p - K0P yp https://m.edsoo.ru/11ac68be

11 HepasenctBo, perienre HepaBeHCTBA bubmmorexa [TOK

P P P https://m.eds00.ru/50bdf26d
bubmuorexa [JOK

12 M

CTON MHTCpBATOB https://m.edsoo.ru/775f5d99
Pemenne uensix u 1poOHO-

13 a I/IOHaJ'I];HBIX aI;II)JeHI/Iﬁ u bubmmorexa [IOK
patt P https://m.edsoo.ru/6ec7al07
HEPABEHCTB
KonTponbHas padbora no teme
"MHoecTBa palliOHaIbHBIX U

14 eﬁCTBHTeHBIfBI)I;I qucen bubmmorera [TOK
A ) https://m.edso0.ru/1914a389
PanronansHble ypaBHEHUS U
HEpaBEHCTB"

DOyHKIHUA, CIOCOOBI 3aTaHUs
15 0] yHK HI/II/I B3aumno 06Il aTHBIE bubnmorexa LIOK
YHKHHH. P https://m.edsoo.ru/226eeabf
byHKIIUN
16 I'padux pyakmun. O6aacTh bubnuotexa [JOK



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

OTIpe/IeNICHUs] U MHOXKECTBO 3HAUCHUI
bynkuun. Hymm pyHKImm.
[TpoMeKyTKH 3HAKOTIOCTOSIHCTBA.

MI" (CootBercTBHE (YHKIUN U
rpaduKoB)

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

17 Yérable 1 HEYETHBIC (DYHKITUH bubmmorexa [JOK
JHEH https://m.edsoo.ru/ff4564ad
CrerneHb ¢ 1eNbIM [T0Ka3aTeIeM.
18 CrangaptHas ¢hopMa 3arucu bubmorexa LHOK
. P P https://m.eds00.ru/66446d3e
JNEHCTBUTENLHOTO Yncia
Hcnonp3oBanne moaxosimeii popmbl
3aIUCH JCHCTBUTEIBHBIX YHUCEIT TSI
19 pelIeHUs TPAaKTUYECKUX 3a/1a4 U bubnuorexa [JOK
MPEICTABICHUS JAHHBIX. https://m.edsoo.ru/6eadc6fl
MI ( 3agauu mpaKTHIECKOTO
XapakTepa)
CremnenHas KIHSI ¢ HATYPaTbHBIM
20 U LEIbIM HO(EZ:IaTeJIeM Eé }CIEOI?ICTBa bubmmorexa [OK
1 ' https://m.edsoo.ru/3f25a047
u rpaduk
ApudpmeTnueckuii KopeHb
21 HaTypaJIbHOU creneHu. (BcemupHbiii bubmmorexa [OK
P ' P https://m.edsoo.ru/d82c36d4
neHb MateMatuka Poccun)
29 ApudmeTnueckuiit KopeHb bubnuoreka [IOK
HaTypaJIbHOU CTENEHU https://m.edsoo.ru/fe7fc4db
93 CaoticTBa apuPMETUUECKOTO KOPHS bubnuorexa [JOK
HaTypaJbHOU CTENIEHU https://m.edsoo.ru/d0f0b260
24 CgoiicTBa apr(pMETHIECKOTO KOPHS bubnuotexa [JOK

HaTypaJbHOW CTENEHU

https://m.eds00.ru/c3389865



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

25 CaoticTBa apu(PMETHUECKOTO KOPHS bubnmoreka [JOK
HaTypajJbHOW CTENEHU https://m.edsoo.ru/444c4b9c
26 HeiicTBus ¢ apudMeTHIecKuMu bubnuoreka [IOK
KOPHSIMH N—OU CTEIIEHU https://m.eds00.ru/54b815c5
97 JeiicTBus ¢ apupmMeTHUECKUMHU bubmmoreka [JOK
KOpPHSIMU N—Oii CTeNIEHU https://m.eds00.ru/83105a0e
28 HeiicTBus ¢ apudMeTHIecKuMu bubmuoreka [IOK
KOPHSIMU N—Oi CTeNeHU https://m.edsoo.ru/2ablc7bc
29 JeiicTBus ¢ apudMeTHIecKuMu bubnuoreka [IOK
KOpPHSIMU N—Oii CTENIEHU https://m.edsoo.ru/eacb053c
30 JeiicTBus ¢ apupMeTHUECKUMHU bubnuorexa [JOK
KOPHSIMU N—Oi CTeNeHU https://m.edsoo.ru/8a5ada51
31 Pemenne nppanmoHaIbHBIX bubnnorexa [JOK
YPaBHEHU! 1 HEPaBEHCTB https://m.eds00.ru/69106ae7
32 Pemenne nppanmoHaIbHBIX bubnuoreka [IOK
YpPaBHEHUM U HEPABEHCTB https://m.edso0.ru/9362fead
33 Pewienne nppanuoHaibHbIX bubnnorexka [JOK
YPaBHEHUM U HEPABEHCTB https://m.edso0.ru/78d9b391
34 Pemenne nppanmoHaIbHBIX bubnnoreka [JOK
YPaBHEHUI U HEPaBEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenune nppannoHanbHbIX bubnuoreka [IOK
YpPaBHEHUH U HEPABEHCTB https://m.edsoo.ru/87e5e52d
CgoiicTBa u rpaduk KOpHs N-0if
36 CTEIEHHU. bubnmoreka [JOK
MI (3amaun mpaKkTUYECKOTO https://m.edsoo.ru/eb0cc5e3
XapakTepa)
37 CaoticTBa U rpaduK KOpHS N-0i bubnuotexa [JOK

CTCIICHU

https://m.edsoo.ru/5f29b9b5



https://m.edsoo.ru/444c4b9c
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KonTtponpHas pabora o Teme
"ApudmeTrndeckuit KOpeHb N—oit

bubmuoreka [JOK

38 creneHu. MppanuoHaabHbie https://m.edsoo.ru/f13af630
ypaBHEHUS U HEpaBeHCTBA"
CuHYyC, KOCHHYC U TaHI'CHC
39 ‘II/ICJI};)BOFO a ry MeHTa. ([leHb bubmmorexa [JOK
_ Up y ' https://m.edso00.ru/5f605ed0
Poccuiickoii Haykn)

40 Cunyc, KOCUHYC U TaHTE€HC bubnnoreka [JOK
YHCIIOBOT'O ApTyMEHTA https://m.edsoo.ru/ec9f4d78
ApKCHHYC, apKKOCHUHYC U apKTAHI'€HC bubnuorexa [JOK

41
YHUCJIOBOr'0 ApryMEHTa https://m.edsoo.ru/b8f5d49a

42 ApKCUHYC, apKKOCUHYC U apKTaHT€HC bubnnorexa [HJOK
YHUCJIOBOr'0 apryMeHTa https://m.edsoo.ru/f1ff9220
Tpuronome eckas o OCTb,

43 OIII)HeF :Hel\:H:: anrEHZszy:{liCKT;x bubmmorexa [JOK

ber . P P https://m.eds00.ru/6df195a0
(GYyHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpruueckas OKpyKHOCTb,
OIpEAEIIEHNE TPUTOHOMETPUIECKUX
44 )] I;IKH 15071 qncn(l))Boro apr ﬁeHTa bubmmorexa LIOK

YHIH Pry ' https://m.edsoo.ru/6b61c578
MI" (I'paduku TPUrOHOMETPUUYECKUX
GyHKIIHIA)

45 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnmnorexa [JOK
dbopMyIibI https://m.edsoo.ru/6ed2b3ba
OCHOBHBIE TPUTOHOMETPUYECKUE bubnnorexka [JOK

46
bopmyiibl https://m.edsoo.ru/fcdd2a2e

47 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnmoreka [JOK
(bopMyJIbI https://m.edsoo.ru/b8a0ff2f

48 OCHOBHBIE TPUTOHOMETPUYECKUE bub6nuorexa [IOK



https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
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bopmyisl https://m.edsoo.ru/12d1413c
49 IIpeoOpazoBanue bubnnoreka [HOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/e248c5fc
50 IIpeoOpazoBanue bubnmoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUN https://m.edsoo.ru/09ba5b3d
51 [IpeobpaszoBanue bubmumorexa [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/1f4655da
59 [IpeoOpazoBanue bubnnoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/76ce9958
53 [IpeoOpazoBanue bubnuorexa [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUHN https://m.edso0.ru/8fa598hb5
54 Pemienne TpuroHOMeTpUYECKNUX bubnuoreka [IOK
yYpaBHEHUH https://m.edsoo.ru/6baefel9
55 Pentenne TpUroHOMETPUUECKUX bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/alf8d141
56 Pelienre TpUroHOMETPUYECKUX bubnnoreka [JOK
YPaBHEHHH https://m.edso0.ru/65a0f2d0
57 Pemenune TpuronomMeTpuiecKux bubnuoreka [IOK
YpaBHEHUU https://m.edso00.ru/0d8a770d
58 Pemenue TpuronomMeTpuuecKux bubnuoreka [IOK
ypaBHeHHH. (JleHb KOCMOHABTHKH) https://m.edsoo.ru/cec28774
59 Pelienre TpUroHOMETPUYECKUX bubnnorexka [JOK
YPaBHEHHH https://m.edsoo.ru/e6eec650
0000menue mo remaM "OCHOBHEIE
OHOME eckue (o .
TPHUTOHOMETPIECKHE (OPMY.TE " bubnnorexka [HOK
60 TpuroHomeTpruveckne ypaBHEHHUS

MT (Tpuronomerpuueckue
bYHKITIH)

https://m.edsoo.ru/ae44ac4c
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KonTtponpHas pabora o Teme

61 "DopMYyIIBEI TPUTOHOMETPUHN 1 bubnnorexa LIOK
PMY P pHi. https://m.edsoo.ru/b46a8228
Tpuronomerpudeckue ypaBHEHHS
62 Hrorosas koHTpoOJIbHAs paboTa / 1 bubnnoreka [HOK
Bcepoccuiickast mpoBepouHas pabota https://m.edsoo.ru/188bbf6c
O00011eH1Ee, cCUCTEMaTH3 AL
63 3HAHUHU 3a KypcC aiareOpsl U Hayall 1 Bubmaorexa ITOK
P p https://m.eds00.ru/33e6629€
MareMaTuueckoro aHaiamsa 10 kimacca
Apudmerrdeckas ¥ reoMeTpUICCKas
nporpeccuu. Mcnonp3oBanue
64 [IPOIPECCUU IS PELIEHUS PEATBHBIX 1 Bubmorexa ITOK
porp AP p https://m.edso0.ru/d36669f8
3aJ1a4d NpUKIAAHOTO Xapakrtepa. M I’
(3amauyn MPaKTUYECKOTO XapaKTepa)
beckoneuno yObiBarorias
reometrpuueckas nporpeccus. Cymma bubnnoreka [JOK
65 N 1
OeckOHEeYHO yObIBaroIei https://m.edsoo.ru/1cbf72bl
TE€OMETPHUECKON MPOTPECCHH
dopmyiia CII0KHBIX IPOLIEHTOB.
66 M 1liJ (ga a4y 1 aKTI/quecioro 1 bubmmorexa [OK
a p https://m.edsoo.ru/538fc437
XapakTepa)
bu6mmoreka [IOK
67 (0] 1
OpMYTa CITOMHBIX HPOHCHTOR https://m.edsoo.ru/c2627eca
O06006111EH1E, CUCTEMATU3ALIUS
68 3HAHUU 34 KypC ajireopel U Hayal 1 bubmmorexa LOK
yp p https://m.edsoo.ru/49f1b827
MaTemaruueckoro aHanmmsa 10 kimacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMBI

10 KUIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeILHON NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus
pe3yJbTarTa
1 Yucna u BBIYUCICHUS
11 OnepupoBaTh TOHSATUSAMU: PAIMOHAIBHOE U JICUCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAs U JECATHYHAS APOOb, TPOLIEHTHI
12 BreimonusaTe  apudmeTHueckue ~ Omepaldd ¢ palloOHaJbHBIMU U
' JNEHCTBUTEIILHBIMH YHCITAMA
13 BrImonHATE puOIMKEHHBIE BRIYUCIICHUS, UCTIONB3YS MTPaBUJIa OKPYTIICHHS,
' JIeNIaTh TPUKUAKY U OLICHKY pe3yJibTaTa BHIYUCICHUN
OrnepupoBaTh MOHSATHUSIMU: CTENEHb C IEJIbIM IOKAa3aTesieM, CTaHJIapTHas
14 dopMa 3amucH AEHCTBUTENHHOTO YHCIA, KOPEHb HATYpalbHOW CTEIEHHU;
' WCIIOJIB30BaTh TMOAXOAIIYI0 (HOpPMY 3aluCh JIEHCTBUTEIBHBIX YHCEN JUIs
pelleHus MPaKTHYECKUX 3a7a4 U MPeCTaBIeHUs JaHHBIX
OnepupoBaTh NOHATUSAMU: CUHYC, KOCHHYC U TAHT€HC TIPOU3BOJIBHOTO YTIIa;
15 WCIIOJIb30BaTh  3aliCh  NPOW3BOJIBHOTO  yriia  4epe3  oOpaTHbIE
TPUTOHOMETpHUYECKHe (PYHKIUU
2 YpaBHEeHHS 1 HEPaBEHCTBA
OnepupoBaTh MNOHATUSIMH: TOXIECTBO, YpPaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 paIrmoHaIbHOE, HWppAIMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
25 Brinmonuate npeodpazoBaHUsi TPUTOHOMETPUUECKHUX BBIPAKCHHUI U peIiaTh
' TPUTOHOMETPUUIECKUE YPAaBHEHUS
BrimonHaTe mpeobpazoBaHusl IENbIX, PAMOHAIBHBIX U HPPAIMOHATBHBIX
2.3 BBIDQOXXCHUH W peliarh OCHOBHBIC THUIBI IICJBIX, pPAIllMOHATIBHBIX U
UPpaIlMOHATIFHBIX YPAaBHEHUI U HEPABEHCTB
Y [IpumeHsTh ypaBHEHHsS M HEPAaBEHCTBA IS PEIICHUS MaTeMaTUYeCKUX
' 3aJa4 1 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealbHOM KU3HU
2.5 MopenupoBaTh peajdbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIISThH




BBIpAXKCHUA, YPaBHCHUA, HEPABCHCTBA I10 YCJIOBUIO 3aJa4yH, HCCIICAOBATH

MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allliaparta aJII‘CGPBI

3 DOyHKINUH U TpaPuKH
OnepupoBaTh MOHATUAMU: (QYHKIHS, CIIOCOOBI 3aaHus (QyHKIHUH, 00JIacTh
3.1 OTIpeieNIeHUs] 1 MHOKECTBO 3HAYeHUH (YHKUUH, rpaduK QyHKINH, B3AUMHO
obOpaTtHble QyHKIIUH
3.9 OnepupoBaTh MOHATUSAMHU: YETHOCTH M HEUYETHOCTh (QYHKIUHM, HYIU
' (GYHKINH, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonp3oBate rpaduku GyHKIUH 11 pelieHns ypaBHEHUN
34 Crpoutb u unutath rpauku JUHEMHON (YHKIMH, KBaJAPATUUHON (PYHKIIUH,
' CTeNeHHON (YHKIMH C LEJIbIM MoKa3aTelieM
Ucnonb3oBate rpaduku  (QyHKOMNA JUISI  UCCIICOBAHHUS TIPOIECCOB H
3.5 3aBUCHUMOCTEH MpU pElICHUH 33Jad M3 APYTUX Y4YeOHBIX NPEIMETOB U
peanbHON )KU3HHU, BBIpaXKaTh (HOpMyJIaMH 3aBHCUMOCTH MEX/Ty BETHINHAMH
4 Hauana maTtemaTuyeckoro aHanusa
i1 OnepupoBaTh TOHATHSAMH: TIOCIEIOBATEILHOCTh, apudmMeTHdeckas u
' reoMeTpHYecKasi IPOrpeccuu
42 OnepupoBaTb MNOHATUSAMM: OECKOHEUHO YOBIBarollas TIe€OMeTpHUYEcKas
' nporpeccusi, CcyMMa OE€CKOHEYHO YOBIBAIOIIEH reOMETPUIECKOM MPOTPeCcCHH
4.3 3amaBaTh MOCIEI0BATEIHHOCTH PA3IMYHBIMU CIIOCOOaMHU
4 Hcnonp30BaTh CBOMCTBA MOCIIEIOBATEIHHOCTEN U IPOTPECCUH ISl PELICHUS
' peabHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa
) MHOXecTBa U JIOTUKa
5.1 OrniepupoBaTh MOHITHSIMHU: MHOKECTBO, ONIEpPAIIUN Ha/l MHOYKECTBAMHU
Hcmonp30BaTh  TEOPETUKO-MHOKECTBEHHBI — ammapaTr Ulsl  ONMHCAaHUS
5.2 pealbHBIX MPOIECCOB U SBICHUM, P PEIICHUHN 3a7a4 U3 JPYTUX Y4eOHBIX
PEMETOB
- OnepupoBaTh  TOHATHSIMH:  ONpEACICHHE,  TEOpeMa,  CIEICTBHE,

J0Ka3aTCJIbCTBO




HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
1 Yucna v BBIYUCICHUS
Panmonanbupie  uyucna.  OOBIKHOBEHHBIE U JECATHYHBIE JOpOOW, MPOICHTHI,
11 OeCcKOHEeUHbIe MeprorUecKre ApoOu. AprudmMeTndeckrue onepanuy ¢ paroHaJIbHbIMU
' YHCIaMH, TPeoOpa30BaHMs YMCIOBBIX BbIpakeHuH. [IpuMenenne npobeii u mpoueHToB
JUIsl PELICHUS IPUKIIAIHBIX 3a7a4 U3 Pa3IMUHbIX OTpaciedl 3HaHUHI U pEaJIbHOM JKU3HU
JeiicTBuTenpHble yKcaa. PannoHansHble U UppallMOHAIbHBIE YHCa. ApU(pMeTHYecKue
1.2 ornepanuu € JEHCTBUTENIbHBIMU 4HciaMu. [IpuOnnxEHHbIE BBIYMCICHUS, IpaBUIIa
OKpYIJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIUYUCICHUN
Crenenb ¢ nenbiM nokasareneM. CtangaptHast popma 3aruc AeHCTBUTEIHHOTO YHCIA.
1.3 Hcnonb3oBanue noaxonsmend (GopMel 3anmucu ASHCTBUTEIbHBIX YUCEN AJIS PELICHUs
MPAKTUYECKUX 3a7a4y U MPEACTaBIECHUS JaHHbIX
14 ApudmeTnueckuii KopeHb HaTypalbHOM creneHu. JlelcTBuS ¢ apupMETHUECKUMU
' KOPHSIMM HaTypaJIbHON CTETIEHH
15 CuHyC, KOCMHYC ¥ TaHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOIO apryMeHTa
2 YpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxaecTBa U TOXKJIECTBEHHbIE IPEOOPA30BaHUS
95 [TpeoOpa3oBaHue TPUTOHOMETPUUYECKHUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKUE
' bopMyIbI
23 VYpaBHeHHe, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBa. Meron
' MHTEPBAJIOB
2.4 Pemenune nensix U ApoOHO-PAIMOHANBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemenune uppanoHalbHBIX ypaBHEHU U HEPABEHCTB
2.6 Pemenne TpUroHOMETpUUECKUX YpaBHEHUI
27 [IpumeHenne ypaBHEHMI 1 HEPABEHCTB K PELICHUIO MAaTEMATUUYECKUX 3a7a4 U 3a/1a4 U3
' Pa3IUYHBIX 00J1aCTe HayKU U pealbHOM KU3HU
3 @yHKUIUHU U TpadUKU




OyHKus, crnocoObl 3amanus QyHKiuu. [paduk QyHkmuu. BzaumHO 00paTHBIE

3.1
byHKIIUN
3.9 Ob6nacte ompeneleHUss W MHOXECTBO 3HadeHH QyHkiuu. Hymu QyHkumm.
' [IpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIC (PYHKIIUU
33 Crenennast (GyHKIMS C HATYpaJbHBIM W IENBIM MOKa3zarenem. EE cBoiicTBa u rpaduk.
' CgoiicTBa u rpaduK KOpHs N-0if CTeTICHU
34 TpuronomeTrpuyeckass OKpPYKHOCTb, OIpEAeNIeHHE TPUTOHOMETPUUECKUX (DyHKIUN
' YUCJIOBOTO apryMeEHTa
4 Hauaa maTeMaTnueckoro anainmnsa
41 [TocnenoBarenbHOCTH, CMOCOOBI  3aJaHUs  MOCIEIOBAaTEIbHOCTEH. MOHOTOHHBIE
' MIOCJIEI0BATEIbHOCTH
ApudmeTndeckass ¢ TeOMETpPHYECKas MpOrpeccuu. beckoHeuHo  yObIBaromas
4 reoMmerpuueckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TIeOMEeTpUYECcKOi
' nporpeccun. DopMyrna CIOXKHBIX MNPOLEHTOB. Fcnons3oBaHue mporpeccuu st
pELIeHUs pealIbHbIX 3aa4 MPUKIIAJHOTO XapaKTepa
5 MHOXecTBa U JIOruKa
MHoxecTBO, onepaluud Haa MHOXecTBaMu. Jluarpammel  Ditnepa — Benna.
5.1 IIpumeHeHre TEOPETUKO-MHOKECTBEHHOTO —anmapara JUisi  ONHCaHUs PealbHbIX
MPOLIECCOB U SIBIICHUH, PU PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO




HHPOBEPSAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IHPOI'PAMMBbI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBepsieMoro
TpedOBaHMS

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnagenne MeromamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHHUS 3ajady;
yMeHue (GopMyIUpOBaTh M ONEPUPOBATH MOHATHSAMH: OIpeesieHuE,
akcuoma, Teopema, CJIEACTBHE, CBOMCTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIMPOBKHU; MPUMEHATh MX; yMEeHHE (OPMYJIUPOBATH
oOpaTHOE W TIPOTHBOIIOJIOXKHOE YTBEP)KICHUE, MPHUBOIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIONb30BaTh METOJ MAaTeMaTH4YeCKOW HHIYKIHH,
MIPOBOJIUTH JOKA3aTEIbHBIC PACCYXKICHUS MPU PEUICHUU 3a7a4, OLICHUBATh
JIOTUYECKYI0  MPAaBWIBHOCTh  PAacCyXIEHUH; yMEHHE  OIepUpOBaTH
MOHSATUSAMM: MHOXECTBO, IMOJAMHOECTBO, OINEpallMd HaJ MHOXECTBAMU,
YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH ammapar s OMUCaHUs
peanbHBIX TPOLIECCOB U SIBJICHUN W TMPHU PEIIEHUH 3a]ad, B TOM YHCIE W3
IpYyTUX Yy4eOHBIX TMPEIMETOB; YMEHHE OINEepHpOBaTh MOHATUAMHU: Trpad,
CBS3HBIN Tpad, AepeBo, IUKI, Tpad Ha MIOCKOCTH; yMEHHUE 3aJaBaTh U
OMHUCHIBATh Tpadbl pazNTUYHBIMU CIOCO0AMU; HCIOIB30BaTh Trpadsl Mmpu

pelieHuu 3a1a4y

VYMeHue onepupoBaTh MOHATHSAMU: HATypaJlbHOE YHUCIIO, LIEJI0€ 4YHCIIO,
CTENEHb C LEJIBIM IOKA3aTelIeM, KOPEHb HAaTYpaJbHOM CTENEHH, CTEIEHb C
paloHaIbHBIM TOKAa3aTeNeM, CTENEeHb C JEHCTBUTENbHBIM IOKa3aTeseM,
jgorapupM YHClIa, CUHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOTO 4YHCHA,
OCTaTOK M0 MOYJII0, PalMOHAIBHOE YHCIO, UPPAlMOHAIBHOE YHCIO,
MHO’KECTBA HaTypaJbHbIX, LIEJbIX, PALIUOHAIBHBIX, JEHCTBUTEIbHBIX YUCE;
YMEHHE HCMONb30BaTh MPU3HAKH JIETUMOCTH, HAMMEHbIIUN OOIIMii
JIeTUTENh U HauMEeHblee o0l1ee KpaTHoe, aropuT™M EBKina npu permeHun
3aJ1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIMOHHBIMH CUCTEMAMH CUHCIICHUS;
YMEHUE BBINOIHATh BBIYMCICHNUE 3HAUCHUH M TPeoOpa3oBaHus BhIpAXKEHUN
CO CTENMeHsAMU M Jorapudmamu, npeoOpa3oBaHHs JPOOHO-PALMOHAIBHBIX
BBIDQKEHHUI; YMEHHE ONEpUpOBaTh MOHATHAMM: IIOCIEI0BATEIbHOCTD,

apu(MeTHIECKasl MPOTPECCHsi, TEOMETPHUECKasi MPOrpeccusi, OECKOHEYHO




yOBIBaromas reoMeTpudecKas MIPOTPECCHsi; yMeHHUe 3aJ1aBaTh
MOCIIEZIOBATEILHOCTH, B TOM YHUCJIE C MOMOIIBI0 PEKYPPEHTHBIX (HOPMYIL;
YMEHHE OIEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIIO, COIPSHKEHHBIE
KOMIUICKCHBIC YHCIa, MOJIYJIb M apryMEHT KOMIUJICKCHOrO 4Ymcia, (hopma
3alUCH KOMIUIEKCHBIX 4YHCeNl (FeOMETpUYecKasi, TPUTOHOMETpUYECKas |
anrebpandeckas); yMETh TPOHW3BOAUTH apH(PMETUYECKUE JCUCTBUA C
KOMIUIGKCHBIMM ~ YHUCJIAMH;  TMPUBOJUTH  NPHUMEPHl  HCIOJIb30BAHHS
KOMIUIEKCHBIX YHCEJ; OINEpUpOBaTh MNOHATUSIMU: Marpula 2X2 u 3X3,

OIIPCACIIUTECIIb MATPHUILIbI, FCOMCTpI/ILIGCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMeHHe onepupoBarh IOHATHUAMM: PalHOHAIbHBIE, HPPALMOHAIBHBIC,
NoKa3aTebHble, CTENEHHbIe, Jorapu(MUYecKue, TPUTOHOMETPUYECKHE
YpPaBHEHUs U HEPABEHCTBA, UX CUCTEMBbI; YMEHHE ONIEPUPOBATH MOHATHUIMMU:
TOKIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE, HEPaBEHCTBO,
CUCTEMA ypAaBHEHUN M HEPABEHCTB, pPABHOCWIBHOCTH YPAaBHEHMI,
HEPABEHCTB U CUCTEM; YMEHHE PEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C IOMOILIBIO pPA3JIMYHBIX NPUEMOB; PEIIATh YPABHEHMs, HEPABEHCTBA M
CUCTEMBI C I1IapaMEeTPOM; IPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUIS pellieHusT MaTeMaTM4YeCKHX 3aJad M 33Jad U3 pa3IMuHbIX oOnactei

HAYKH U peaNbHOM KU3HU

YMeHue omnepupoBaTh HOHATUAMM: (QYHKUHUS, YETHOCTh (DYyHKIHUH,
NEePUOANYHOCTh (DYHKIMH, OrPaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (yHKIUHM, HauOonblllee M HauMEHbIlee 3HAYECHUs
(GYyHKIMM Ha NPOMEXKYTKE, HElpepbiBHas (DyHKIIMs, aCUMITOTHI rpaduka
¢byHKUMHU, TepBas U BTOpas NMPOU3BOAHAs (YHKIMH, T€OMETPUYECKHHA U
¢u3nueckuif CMBICT  MPOU3BOJHON, MEpBOOOpa3zHas, OINpeAeaEHHbIN
UHTETpaj; YMEHHE HaXOAWTh AaCHUMITOTHI rpaduka (QyHKIMH; yMEHHE
BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMIIO3ULIUU
(GyHKIMH, HAXOIUTh YpaBHEHUE KacaTeIbHOM K rpaduky (QyHKINU; YMEHUE
HaXOJUTh MPOU3BOIHBIE AJIEMEHTApHBIX (YHKIMI; YMEHHUE HCII0JIb30BATh
MPOU3BOJHYIO JJISl HCCIeAOoBaHMUs (YHKIMNA, HAXOAWTh HauOONbIINE U
HauMEHbIIME 3HAa4YeHUs (YHKUMHA; CTPOUTh TpaUKd MHOTOWIEHOB C
UCIIOJIb30BAaHUEM  ammapaTa MaTeMaTH4YeCKOro aHaliu3a; IPUMEHATh
MIPOM3BOJIHYIO JJISi HAXOXKJIEHUS HAWIYYIIero pelieHus B MPUKIATAHBIX, B
TOM YHCIIE COIMAIbHO-?PKOHOMMYECKMX U (PU3UUECKUX 33a/]a4ax; HaXOAUTh

wiomaad U o0bEMBI QUIyp ¢ TOMOIIbIO MHTETpasia; MPUBOAUTH IPUMEPHI




MAaT€MaTU4YCCKOro MOACIUPOBAaHUA C IIOMOIIBIO I[I/I(b(l)epeHI_[I/IaJ'IBHBIX

ypaBHEHUH

YMeHue onepupoBaTh MOHATHAMU: Tpadhuk GyHKIHUU, oOpaTHas (PYHKIUSA,
KOMMO3ULMS (QYyHKIUH, nuHeiiHas (QyHKOMA, KBaapaTuyHas (yHKIHA,
panmoHanbHas (QYHKOMSA, CTerneHHas (yHKOUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas |
norapudmuueckass (QyHKIHH; YMEHHE CTPOMTh TpaduKM H3yUYCHHBIX
(GyHKUMH, BBIIOIHATH peoOpa3oBaHust rpaduKoB (PYHKIHHA, UCIIONB30BaTh
rpaduKH A1 U3yYeHHs TIPOLIECCOB U 3aBUCUMOCTEH, IPH PELICHUH 33134 U3
Apyrux y4deOHBIX TNPEAMETOB W 3a/1ad W3 pPEalbHON JXU3HH, BBIPAXKATh
dbopMylaMH 3aBUCMMOCTH MEXKAY BEJIIMYMHAMU; UCIIOJIB30BATh CBOWCTBA U
rpaduky  (QyHKIUE U pelIeHus ypaBHEHHI, HEPABEHCTB M 33434y C
napameTpamu; HW300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOKECTBA

pELIECHNI YpaBHEHHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemarbh TEKCTOBBIE 3a/Jaud pPa3HBIX THUMIOB (B TOM YHCIE Ha
MPOLIEHTHI, JIOJIM U 4YacTH, Ha JIBIXKEHUE, padoTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJOTH, 3aJa4ydl U3 O0JacTH YNPaBJIECHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaAMM); COCTABJSATH BBIPAKEHUS, YpPaBHEHHS, HEPABEHCTBA M HX
CUCTEMBI IO YCJIOBHMIO 3a/1aud, HCCIEN0BATH IIOJYyYEHHOE pEIICHHE H
OLICHMBATh TMPABIOMOJOOHOCTh PpPE3yJbTaTOB; YMEHHE MOJAEITUPOBATH
peanbHbIE CUTyallMM HA $3bIKE MAaTE€MaTUKH; COCTABJISATH BBIPAXKEHHS,
YpPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3aJa4H, UCCIEAOBATH
MIOCTPOCHHbIE ~ MOJEIM €  HUCHOJB30BaHMEM  amnmapara  aureopsl,

MHTEPIPETUPOBATH NOTYUYECHHBIH pe3yIbTarT

YMeHue omepupoBaTh MOHATUAMU: CpeaHee apupMeTHdecKoe, MeIuaHa,
HauOoJblllee U HAaUMEHbIlIee 3HAYeHHs], pa3Max, TUCHEpCUs, CTaHIapTHOE
OTKJIOHEHHE YMCJIOBOTO Habopa; yMEHHE H3BJIEKaTh, HMHTEPIPETUPOBATH
nH(popMalnIo, MpeACTaBICHHYI0 B TaOJiMIlaxX, Ha JuWarpammax, rpaduxax,
OTPa)KAIOILYI0 CBOMCTBA PEABHBIX INPOLIECCOB U SIBJICHUN; MPEACTABIATh
nHpOpMaNMI0 C TOMOIIBIO TaOMWII W  JUarpaMMm; HCCJIEAO0BaTh
CTaTUCTHYECKHE JaHHbIe, B TOM YHUCIIE€ C MpPUMEHEHHEeM TrpaduyecKux
METOJIOB U 3JIEKTPOHHBIX CPEICTB; TpaUuecKH HCCIEeI0BaTh COBMECTHbBIE

Ha6HIO,[[CHI/I$I C MOMOLIbIO JUuarpaMm pacCcCruBaHuA U JIMHEMHOMN perpeccun

YMeHue omnepupoBaTh MOHATHUAMHU: CIyYalHBIA ONBIT W  CIy4YailHOE

COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C KCIIOJIb30BAaHUEM TpapUUecCKUX METOAOB; TPUMEHSThH
(GOpMyJIBI CIOKCHHSI M YMHOXCHHUS BEPOATHOCTEH, (QOopMyny MOTHOU
BeposTHOCTH, (hopmyny bepHysmm, komMOuHaTOpHBIE (GaKThl U (HOPMYJIBI;
OIICHUBATh BEPOSTHOCTH pEATBHBIX COOBITHI; yMEHHE OIepUPOBATH
MOHATUSIMHM:  CIy4allHas  BEJIMYMHA, pPACHpelelieHHEe BEPOSTHOCTCH,
MaTEeMaTHYeCKOe OXHUJIaHWe, MAUCIIEPCHs W CTaHAApTHOE OTKJIOHEHHE
CIlyyailHOW  BEJNMYMHBL, (YHKIHUU  paclpeieieHus U  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEJIbHOTO U HOPMAJIBHOTO paclpeleieHUui; YMEHHE
WCIIOJIb30BaTh CBOMCTBA M3YUYCHHBIX PACHpPEICIICHUN I PEIIeHUs 3a1ad;
3HaKOMCTBO C MOHSTHSMHU: 3aKOH OOJIBIIIMX YHCEIN, METOJbI BHIOOPOYHBIX
WCCJICIOBaHMI; YMEHUE TPUBOIUTH IPUMEPHI MTPOSBICHUS 3aKOHA OOJBIIIHX
Yucel B NPUPOIHBIX U OOILICCTBEHHBIX SIBICHHSX; YMEHHE OIEPHPOBATH
MOHATHSIMH:  COYETAHWE, IIEPECTAHOBKA, YHCIO COYCTAHWM, YHCIIO
MEePeCcTaHOBOK; OWHOM HpBIOTOHA; yMEHHE NPUMEHATh KOMOWHATOPHBIC
(bakTbl W pacCyXACHHS JIs PEIICHHs 3a7ad4; OIICHUBATH BEPOSTHOCTU
peambHBIX ~ COOBITUH;  COCTaBJISATH  BEPOSTHOCTHYIO  MOJACIb |

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMenue  onepupoBaTh ~ MOHATHUSIMHU:  TOYKA, MOpsiMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIIMUMHA yTJIa, IUIOCKUWA Yroj, ABYIPAHHBIN
YroJI, TPEXTPaHHBIA YIoJl, CKPEIIMBAOIIMECS MPSAMbIE, MAPATIIETbHOCTh U
MEPIICHAUKYIISAPHOCTD NPAMBIX U INIOCKOCTEM, YIOJl MEXAY MPSAMBIMH, YIOJI
MEXKly MPSIMOM U IUIOCKOCTBIO, YTOJI MEXIY MIOCKOCTAMH, PACCTOSSHUE OT
TOYKHM JI0 IUIOCKOCTH, PAaCCTOSHUE MEXAY IPSMBIMHU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMU; YMEHHME HCIOJIb30BaTh NPH PEIICHUM 3aJad W3Y4YCHHbBIC
(bakThl U TEOpeMbl MUIAHUMETPUU; YMEHHE OIEHHBATh pa3Mephl 0OBEKTOB
OKpYKaloIlIero MUpa; CTPOUTh MATEMATHYECKHE MOJEIU C TOMOIIBIO
FEOMETPUYECKUX MOHATUA W BEJIMYMH, pELIaTh CBSA3AaHHbIE C HUMH

MPAKTUYCCKHUE 3a]a4r
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YMeHue omnepupoBaTh MOHATHSMH: IUIOMAAL (UTYpBl, 00BEM (Urypsl,
MHOTOTPaHHHUK, IPABWIBHBIM MHOIOTPAHHUK, CEYEHME MHOIOI'DAaHHUKA,
Ky0, mapajenenumnesn, nOpusMa, nupamyaa, ¢Gurypa U MOBEPXHOCTb
BpallleHHs, LWIMHApP, KOHYC, mmap, cdepa, miomans chepbl, MIOMAAb
MOBEPXHOCTH MHUPaMHJbI, MPU3MBI, KOHyCa, IWJIMHIpa, 00BEM KyoOa,
MIPSIMOYTOJIBHOIO —MapajuleeNuIena, HNUPaMUbl, TPU3MBI, LHAIMHJDA,

KOHyca, Ilapa, pa3BépTKa MOBEPXHOCTH, CEUEHHs] KOHyca MU IWIMHIpA,
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12

napajuiefibHble OCH HJIM OCHOBaHHIO, CEUYEHHME [Iapa, IUIOCKOCTbD,
Kacaromasicss cgeppl, IMJIUHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHUKa, H300pakaTh MHOTOTPAaHHHUKH, (PUTYypbl M TMOBEPXHOCTU
BpalICHUs, UX CEUCHHUs, B TOM YHCII€ C MOMOIIBIO JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHITh CBONCTBA I€OMETPHUYECKHX (QUTYpP, CAMOCTOSITEIHHO
(dbopMyHpOBaTh OMpeACIeHUs] U3y4yaeMbIX (DUTYp, BBIABUTATH THUIIOTE3BI O
CBOMCTBaX W MpPHU3HAKAX TE€OMETpUYECKUX GUryp, OOOCHOBBIBATH WIIU
OlpoBepraTb HX; YMEHUE TMPOBOAUTH Kiaccupukamui Quryp 1o
pPa3IMYHBIM TPU3HAKAM, BBIIOJHATh HEOOXOIMMBIC JIOTIOJHUTEIBHBIC

IIOCTPOCHUA

YMeHue onepupoBaTh IMOHSATHUSMHU:  JIBIDKEHHE B  INPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPUS Ha IUIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUEe MMOA0OMs, TOM00HBIE (UTYPBI; yMEHHE
pacrmo3HaBaTh paBHbIE W IMOAOOHBIC (PHUTYpBIl, B TOM YHCIE B IMPUPOJIE,
HCKYCCTBE, apXUTEKTYpPE; MCIIOJIb30BaTh I'COMETPHUYCCKUE OTHOIICHUS MPH
pelIeHNH 3a]la4, HAXOIUTh TEOMETPUYCCKHE BEIMYUHBI (JJIMHA, YTOJ,
VIO b, 00BEM) MPH PEILICHUH 3aJ1a4 U3 IPYTUX YUCOHBIX MPEIMETOB U U3
pEaTbHOM KHW3HU; YMCHHE BBIYHCIISATH TEOMETPHYCCKHUE BEIUIMHBI (JTHHA,
yroJ, IUIomaab, 00BEM, IIIOMIAAh MOBEPXHOCTH), HCIOJIB3YS H3yUeHHBIC
(GbopMyJIBI U METOJBI, B TOM YHCJE: IUIONIA]h IMOBEPXHOCTH MHPAMUIBI,
MIPU3MBI, KOHYCa, IIMITHUHJIPA, TUIOMmaAb chepbl; 00bEM Kyba, MPSIMOYTOJIBHOTO
napauiesienureia, MUpaMuIbl, TPU3MBI, WIHHIPA, KOHYyCca, [apa; YMEHHE

HaXOJUTh OTHOIIEHHE 00BbEMOB OAOOHBIX HUTYp

YMmenue OIICpHUPOBATH HNOHATUAMHU: NPAMOYTOJIbHasgd CHCTECMa KOOPAWHAT,
BCKTOP, KOOpAMHATBI TOYKH, KOOPAWMHATBI BCKTOpPA, CyMMa BCKTOPOB,
NMPOU3BCACHUC BCKTOpa HaA YHCIO, PA3JIOKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IIPOU3BCACHUC, BEKTOPHOC IIPOM3BCACHUC, YIOoJl MECKIAY
BCKTOpPAaMH; YMCHUC UCIIOJIL30BATh BCKTOpHLIfI n KOOpI[HHaTHLIf/'I METOA AJIA

pEeIICHUA TCOMETPUUCCKHUX 3a/lad U 3aaa4 JPYyrux y‘-Ie6HBIX npeaMETOB
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VMmenune BBI6I/IpaTI) HO}IXO}ISII]_[I/II\/'I MCTOA AJid PCIICHUA 3aa4yr; MOHUMAaHUC
SHAYUMOCTH MATCMATUKHU B MH3YUCHUHU [MPUPOAHLIX U O6H_ICCTBCHHBIX
ImponeccoB u S[BJ'I@HPIIZ; YMCEHHUEC PACIIO3HABATH IIPOSABICHHUEC 3aKOHOB
MAaTEMaTUKU B UCKYCCTBC, YMCHUC MPUBOAUTH NPUMCPBI MATCMATUYCCKUX

OTKPBITUH POCCUUCKON U MUPOBOM MaTEMaTUYECKON HAyKH




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
IO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

Koxn

1 Yucna u BIYUCICHUSA

11 HatypanbHble u nensle uncina. [lpu3Haku AeIMMOCTH LEIbIX Yncel

19 Panmonanbhple  uucna. OOBIKHOBEHHbIE M JIeCSTHYHBIE JApOOH, IPOLIEHTHI,
' OeCKOHEUHBIE TIEPUOUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HaATypajdbHOW creneHH. JleHCTBUS ¢ apu(METHUECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETEHU

14 Crenenp ¢ nenbiM nokasareneM. CTeneHb ¢ palMOHAJIBHBIM MOKa3aresneM. CBoWcTBa
' CTENEeH!

. CuHyc, KOCHMHYC UM TaHI€HC YMCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa

1.6 Jlorapudwm uncna. JlecaTHIHbIE U HATYpPAIbHBIC JTOTapH (MBI

JleiicTButenpHble uncia. ApudMeTndeckue ornepanuu ¢ JeHCTBUTEIbHBIMU YHCIaMHU.
1.7 [TpubnuxEHHbIE BBIYMCICHUS, IPABUIA OKPYIJICHUS, MPUKUAKA U OLEHKAa pe3yibTaTa
BBIYMCIICHUI

1.8 [IpeobpazoBanme BEIpaKEHUI

1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppatnmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckre ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPaBHEHHS

2.5 enble u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppanmonansHble HepaBeHCTBA

2.7 [TokazarenbHble U TIorapupMUIECKIe HEpaBEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMU




2.11

Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILLbI

3 OyHKIUHN U TpapUKU
31 Oynkuus, crnocodbl 3amanus ¢QyHkuumu. I'paduk ¢yHkumu. BzaumHO oOpaTHbIE
' ¢yskuun. YétHele u Heu€éTHble QyHKIMU. [lepuoanueckue pyHkuun
OOnacte ompeneneHuss M MHOXKECTBO 3HaueHuWH QyHkuumu. Hymm @ynkuumm.
39 [IpoMexxyTKH ~ 3HAKONOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MaxkcumyMbl 1 MUHUMYMBbI pyHKLIMU. Hanbonbinee 1 HauMeHblIee 3HaueHue pyHKIUU
Ha MPOMEXKYTKE
33 CrenenHast GyHKIUs C HaTypaJbHBIM W IENbIM Moka3aTteneMm. EE€ cBoiicTBa u rpaduk.
' CoiicTBa 1 rpaduK KOpHS N-Oi CTeNEeHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U Tpa@uKu
3.5 [TokazarenbHas u orapudmMudeckas QyHKIHH, X CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcuMnToThl TpadukoB ¢pyHkuuid. CBoKcTBA (DYHKIHIA, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIE0OBATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmyia CI0KHBIX POLEHTOB
4 Hauana maTremMaTiueckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 2eMeHTapHBIX (DYyHKIHIHA
[IpumeneHne mNpPOM3BOAHOM K UCCIENOBaHMIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHune HamOOJIbIIEr0o M HAaWMEHbIIEro 3HAa4YeHHs (QYHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoecTBa 1 JIOTUKA
5.1 MHo)kecTBO, Onepaly HaJ MHOKecTBaMHU. [narpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MJIOCKOCTU
1.2 [IpsimMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE




7.3 MHororpaHHUKH

7.4 Tena 1 NOBEPXHOCTH BpalCHUS

‘ 7.5 ‘ Koopaunats! 1 BEKTOpPBI



YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

 .I'"MopakoBuu. Anrebpa u Hauana aHanuza, 10-11. Yacte 1. YueOHUK.
MmuemosuHa, 2016.

2. A.I''Mopakosuu u 1p. Anredpa u Hadana aHanu3za, 10-11. Yacts 2. 3agavHuK.
Mmuemo3suna, 2016.

METOJINYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. A.I''MopakoBuy. Anrebpa u Hayasa aHanu3za, 10-11. [TocoOue st yautenei.
Muemo3suna, 2016.

2. AI'' Mopakosuu, E. E. Tynpuunckas. AnreOpa u Hauana aHanuza, 10-11.
KontposnbHbie paboTsl. MHEMO3UHA, 2016.

3. JLA.AnekcanapoBa. AnreOpa u Hauasna aHanuza, 10. CamocToaTenbHble paboThI
(mox pen. A.I''Mopuakosuua). Muemo3suHa, 2016

4. ®denepanbHas paboyasi mporpaMma CpeIHEro 0011ero o0pa3oBaHuUs
Peanuzauus tpedoBanuit ®I'OC COO (MeTtoanueckoe nmocooue s

yuurens, Mocksa 2023)

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
HNHTepHeT — pecypcehl : 3JEKTPOHHbIE 00pa30BATENbHBIE PECYPCHI U3 €IUHON
KoJuleKuu nudpoBbIx oOpa3zoBarenbHbiX pecypcoB (http: // school —
collection.edu.ru /), (http:
//fcior.edu.ru/) : mH(MOPMAIIMOHHBIE, JIEKTPOHHBIE YIIPAXKHEHUS, MYJIbTUMEINA
PECYpPCHI, AIEKTPOHHBIN TECT
https://www.yaklass.ru/p/algebra#program-10-klass SIKacc
https://www.yaklass.ru/p/algebra#program-11-klass SIKacc
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97EOB6EE7
DC Otkpsitsiii 6ank EI'D
https://oge.fipi.ru/bank/index.php?proj=DEOE276E497AB3784C3FC4CC20248DC

0 OtkphbIThIN 6aHK OI'D



