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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas mporpamma yue6HOTO Kypca «Anredpa n Hauaida MaTeMaTHUYECKOTO
aHanuza» 0a30BOro ypoBHS JJjisi oOydaronuxcsi 10 kimaccoB pazpaboraHa Ha
ocHoBe denepanbHOro rOCyIapCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanusi. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIIIONIMMHU OCHOBY JIJISi CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAIW3a» SBISETCA OJHUM U3
HauOojiee 3HAYMMBIX B MpPOrpaMMe CTapiied IIKOIbl, MOCKOJbKY, C OJHOU
CTOPOHBI, OH OOECNEeYMBAECT HWHCTPYMEHTAJIBHYIO 0a3zy Uil H3y4YeHHs BCeX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JAPYroid CTOPOHBI, POPMUPYET JOTUYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YalllMXCsl Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HCTOPUM, CJIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecsl OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popmMyIupyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOU opMme.

Kypc anreOpsl 1 Hauan MaTeMaTUueCKOro aHajin3a 3aKJIabIBAET OCHOBY IS
YCIICIIHOTO OBJAJCHUS 3aKOHaMH (PU3UKU, XUMHUHU, OHOJOTHH, TOHUMAaHUs
OCHOBHBIX TEHACHIMA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
a0CTpaKTHBIMM M JIOTMYECKU CTPOTMMHU MATEMAaTHYECKUMH KOHCTPYKIMSIMU
pa3BMBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHe. B xome n3ydenus
anreOppl W Havall MATEMaTHYECKOTO aHajdW3a B CTaplield IIKOJe ydJalluecs
MOJYy4alOT HOBBIM ONBIT PEIICHUS TMPUKIAJAHBIX 3a7ad4, CaMOCTOSTEIBLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpHpeTaIluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMEPAMU  MATEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc o6nagaeT 3HAYMTEIBLHBIM BOCHUTATEIBHBIM TMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 y4yeOHbId maTepuall, CIOCOOCTBYIOIIMNA (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOW AesITeNbHOCTH,



TpeOyroriei CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIMX BHUMAaHUS U OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3YIIbTAaT.

B ocnoBe wmeroauku oOydeHus airedpe M HadyalaM MaTeMaTHYeCKOTrO
aHaJIM3a JICKUT JAEATEIbHOCTHBINA TPUHIUI O0yUEHHUS.

CrtpykTypa Kypca «Anredpa v Hauaja MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAET
CIIEAYIOIIUE COAEPKATEIBHO-METOANYECKUE JUHUN: «Uucna W BBIYUCIECHUNY,
«Dyukun  u - rpadukm»y, «YpaBHeHMss U HepaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanusza», «MHoxkecTBa U JIOTHMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM H3Y4YalOTCAd HA MPOTSHKEHUH JABYX JIET
oOyd4eHHs B CTapIlel IIKOJIe, €CTECTBEHHO AOIOIHSIS JIPYT pyra M MOCTEHEHHO
HAChIAsICh HOBBIMM TE€MaMH W pa3faenaMu. JlaHHBIA Kypc  SBISIETCSA
WHTErPAaTUBHBIM, TOCKOJbKY OOBEAMHSET B ce0e CcoAepKaHUEe HECKOJIbKHX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro kak yuwamiuecs OBIIaZeBalOT BcE Ooiee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, Y HUX MOCIEI0BaTENbHO (hOpMUpYyETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJEIb pEalbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYCHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOTO aHaIM3ay, JUJIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIHMPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aTeM UHTEPIPETUPOBATH IIOJIyYEHHBIN PE3YIbTaT.

ConepxaTenpbHO-MeTOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiell mikoige oco0oe BHHUMAaHUE YIEISETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu ACHCTBUTENBHOTO YHCIA, YMEHUE
pPalOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLICHHUBATh
pe3ynbTar. OOyuaromuyecs NOJy4arOT HaBBIKM MPUOJMKEHHBIX BBIYHUCICHUH,
BBITIOJIHGHUS JIEWCTBUM C 4YHWCIaMU, 3allMCaHHBIMU B CTaHIapTHOU (opme,
MCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUs M HEPABEHCTBA» PEATU3YETCS HA TMPOTSHKEHHH BCETO
oOydyeHHMs] B CTaplled IIKOJIe, TOCKOJIbKY B KaXIOM pa3fesie MporpaMMbl
MPEIYyCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIaIE€BaIOT
pPa3IMYHBIMA METOJAMM PELICHUs LENbIX, PalHWOHAJIBHBIX, WPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IPU UCCIEA0BAHNUN
GyHKLIMHA C TOMOILBIO TMPOU3BOAHOM, PEIICHUH MPUKIAAHBIX 3a/lady U 3a7ad Ha
HaxXOXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkOuu. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢opMysiaM, HpeoOpa3oBaHUs IEJNbIX, PalUOHAIBHBIX,
UPpPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,



COJEpKAIIMX CTENEHU U Jorapudmbl. bmaronaps u3ydeHHIo anreOpanyecKoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
aOCTPaKTHOTO MBIIUICHUS YYalluXcs, (POPMUPYIOTCS HAaBBIKH JE€TyKTHBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE€ PAaBEHCTB M HEPABEHCTB. AureOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI JJsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
S3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
NeperuieTaeTCs ¢ IPYruMHU JIMHUAMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATEIbHOCTD U3Yy4YEeHUs MaTepuana. N3yuenue CTENIEHHO,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUMU JUIS pelIeHus 3ahad U3 JPYrux y4eOHBIX
IIPEIMETOB U PEAIBHOM KU3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosblllIOE BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (DOPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeIbHON JTMHUM HAIlleJIeH Ha Pa3BUTUE YMEHU
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXKaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4yHOi (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyueHue
CIIOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hauana MareMaTHnyeckoro aHalin3a) MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a/ad,
JIOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBIISETCA BO3MOKHOCTh UCCIEIOBATH U
CTpouTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEHMsl IpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJENeHd pealbHbIX CHUTYalUi,
HAXOXKJEHUSl HAWIY4YlIero pElIeHHs B MPHUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (POPMaTbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHH pacro3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKE U HucKycctBe. OOywaromuecs Yy3HAIOT O
BBIJIAIOLIMXCST pe3yibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM TEOPUM  MHOXECTB. |€0pEeTHMKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKU U MpeaiararoT



Hanbosee yHUBEPCAIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. 1loatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa ¥ Havajlla MaTeMaTHYECKOrO AHAIN3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOIO  MOJEIUPOBAHMS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALUN, UCCIIETOBAHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTra anareOpbl U MAaTeMaTUYEeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYEHHBIX PE3YyJIbTaTOB. Takue 3ajaHus BIUIETEHBI B KaXIbld
U3 Pa3JeNoB IIPOrpPaMMBI, IOCKOJIBKY BECh MaTepUal Kypca IIMPOKO HCIIONIb3YETCs
JUISl pellieHus] IPUKIAIHBIX 3a1a4. [Ipu peneHnn peanbHbIX MPAaKTHYECKUX 3a7ad
ydaliecs: pa3BUBAlOT HAONIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAJIOTHIO, 0000LATh U KOHKPETHU3UPOBAThH
npobiemy. [lesareapHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «Anredpa v Hagaia
MaTEMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuebHOM miaHe Ha M3ydeHHWE Kypca aiareOpbl MU Havajga MaTeMaTHUYeCKOro
aHanun3a Ha 6a30BOM ypoBHE OTBOAUTCS 2 yaca B Hezaenmo B 10 kiacce, Bcero 3a
roJ oOydenusi — 68 4acos.



COIEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

Yucia ¥ BIYMCICHUSA

Panmonanbhpie umncia. OOBIKHOBEHHBIE U JI€CATUYHBIE JApOOU, MPOLIEHTHI,
OeCKOHEUYHbIE  MepuoaAnYecKue  poOu.  ApupMeTHYecKHe  Omepaluud ¢
paloHaIbHBIMU YHUCIIAMHU, NpeoOpa3oBaHUsl YUCIOBBIX BbIpakeHUU. [IpumeHenue
ApoOeil ¥ MPOLEHTOB ISl PEIICHUs] MPUKIAAHBIX 33]ad U3 Pa3IMYHBIX OTpacien
3HAHUU U PEATbHOM KU3HH.

JleicTBUTENbHBIE 4uCla. PalnMoHanpHble W UPPALMOHAIBHBIE  YHCHA.
ApudmeTrueckue omnepalnud ¢ JIeHCTBUTENbHbIMU uuciamMu. [lpubnmxéHHbie
BBIYMCIICHUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenb ¢ nenbM nokasaresneM. CtannapTHas (hopma 3arnucu JeHCTBUTEIbHOTO
yycina. Mcnonp3oBanue noaxoxasmie (GopMbl 3aUCH ACHUCTBUTENbHBIX YUCEN IS
pELICHUS NPAKTUYECKUX 3a7a4 U IIPEICTABICHUS TaHHBIX.

ApudmMernueckuii  KOpeHb  HATypajbHOM  CTEIECHHU. JlevicTBus c
apu(PpMETUYECKUMH KOPHSIMH HaTypaJIbHON CTEIEHHU.

CuHyC, KOCMHYC M TaHI'€HC YHUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI'€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE TIPE0OpPa30BaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OCHOBHBIE
TPUTOHOMETPHUYECKUE (HOPMYJIBIL.

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

Peenune uensix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUIN U HEPABEHCTB.

Pemenune nppanoHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM.

IIprMeHenne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MAaTeMaTUYECKUX 3a1ay U
3a]1a4 U3 pa3IM4HbIX 00JaCTe HayKu U peabHOM KU3HH.

DYyHKIUMN U TPaPUKHU

OyHk1us, cnocoOs! 3ananud Gyukiuu. ['paguk dynkuun. Bzaumuo oGpatHbie
GbyHKIHH.

OO6nacTe ompeneNeHnuss U MHOXECTBO 3HaueHWd QyHkumu. Hymm ¢yHkimm.
[TpoMexyTKH 3HAKOIOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIIUH.

CrenenHast QpyHKIUs C HaTypaJdbHBIM M LIETbIM Moka3ateieMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduk KOpHs N-OW CTENEHHU.



TpuroHomerpuyeckass OKPYXKHOCTb, ONPEAEICHUE TPUTOHOMETPUUYECKHUX
(GyHKIUI YMCIOBOTO apryMEHTa.

Hauajna MmaTeMaTH4ecKOro aHajan3a

[TocnenoBatrenbHOCTH, CIIOCOOBI 3a/laHusl MOceAoBaTeIbHOCTEH. MOHOTOHHBIE
MOCJIEIOBATEIHLHOCTH.

Apudmernueckass U TeoMeTpUUecKas Tporpeccud. beckoHedHo yObIBaromas
reomeTpudeckass mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
nporpeccur. Popmysna CI0XKHBIX HPOLUEHTOB. Vcmosib30BaHME NPOrpecCUd IS
pElIeHUs pealibHbIX 3a/1a4 MPUKIAJIHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

MHoOXecTBO, omepanuu Haja MHoOxkecTBamHu. [luarpammer Oiinepa—BenHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmapara JJjisi ONHUCAHUsl pPeabHBIX
MIPOIIECCOB U SBJICHUM, TIPU PELICHUH 3a]1ay U3 JPYTUX YYEOHBIX MPEIMETOB.

Omnpenenenne, TeopeMa, CIEICTBHUE, T0Ka3aTEIbCTBO.

IJTAHUPYEMBIE PE3YJIBTATDI

OcBoenune yueOHoro mnpenmera «MaremaTuka» HOKHO OO€CIeunBaTh
JIOCTUKEHNE HAa YPOBHE CpeIHEro o0Iiero oopa3zoBaHUs CIACAYIOMUX JIMYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JINYHOCTHBIE PE3YJIBTATDI

JIndHOCTHBIE  pe3yJbTaThl OCBOEHUS TPOrpaMMbl  y4eOHOTO TpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxtanCcKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIUU 00YUYarOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MaTEeMAaTUYECKHUX
OCHOBax (YHKIIMOHMPOBAHHUS  PA3JIUYHBIX  CTPYKTYp, SBICHHH, MPOIEIYP
Ipa)KJaHCKOTrO 00111ecTBa (BBIOOPHI, OMPOCH! U MP.), YMEHUEM B3aMMOJIEHCTBOBATH C
COIIMAJILHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHUEM.

[TatprnoTnyeckoe BOCIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKON TPAKIAHCKOW HMICHTUYHOCTH, YBAKCHUS K
MPOUIJIOMY U HACTOSIIIEMY POCCHUMCKOW MAaT€MaTHUKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKECHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUYECKOM IIKOJIbI, K
WCIIOJB30BAHUIO ATUX JOCTHKEHUW B JPYTMX HayKaxX, TEXHOJOTHsX, cdepax
3KOHOMUKHM.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIMTAHUSL:



OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCUICKOT0 Hapoia; chOpMUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHUSA, 3THUYECKOTO IOBEJCHHUS, CBSI3aHHOIO C NPAKTUYECKUM
MIPUMEHECHUEM JOCTUKEHUN HAYKU U JEATEIBHOCTBIO YUEHOTO; OCO3HAHUEM JTUYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOWUYHMBOTO OYIyIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIIOYAsl 3CTETUKY MaTeMaTHYE€CKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aa4, PEIICHUM, pacCyKIECHUI; BOCIPUUMUYNBOCTHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHBIX BUJIOB UCKYCCTBA.

DU3NYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO yMEHUsSI TMPUMEHSATH MaTeMaTUYeCKUe 3HAHUS B
WHTEpecax 3I0pOBOTro M 6e30macHOro 0Opasa KU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBBIO (30pOBOE THUTaHHME, COANAaHCUPOBAHHBIM PEXKUM 3aHATUM WU
OTJIbIXa, peryysipHas (pu3udeckas akKTUBHOCTb); (PU3UYECKOTO COBEPIICHCTBOBAHUS,
IIPU 3aHATUAX CIIOPTUBHO-03J0POBUTEIBHON 1€ TEIBHOCTBIO.

TpynoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TpPYydy, OCO3HAHMEM IIEHHOCTU TPYAOJIOOUS; UHTEPECOM K
pazuuHbIM cepam mpodeccroHaTbHON AEATebHOCTH, CBI3aHHBIM C MAaTEMATUKOMN
U e€ IPWIOKEHUSIMU, YMEHUEM COBEPILIATh OCO3HAHHBIN BbIOOP Oyayiei mpodeccun
U peain30BbIBaTh COOCTBEHHBIE KM3HEHHBIE TUIAHBI; TOTOBHOCTBIO U CITOCOOHOCTHIO
K MaTeMaTU4eCKOMY OOpa30BaHMI0O M CamMOOOpa30BaHUIO Ha MPOTSKEHUU BCEH
KA3HHU, TOTOBHOCTBIO K AKTMBHOMY Y4YaCTHIO B PEIICHUM MPAKTHUYECKHUX 3a1a4
MAaTEMATUYECKON HAIPABICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO DKOJOTHYECKON KYJIbTYypbl, TOHUMAHUEM BIIUSHUS
COLMAIBHO-D)KOHOMUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMATBHOMU
Cpe/bl, OCO3HAHUEM II00ATLHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIeM; OpUeHTaIIUEH
Ha TPUMEHEHHWE MaTeMAaTHMYeCKUX 3HaHWUM JJid pelieHuss 3ajad B o0yactu
OKpYXawlIel Ccpeabl, I[UIAHUPOBAHUS TMOCTYNKOB M OLEHKM HUX BO3MOXHBIX
MOCJIEACTBUN IISI OKPYIKAOIIEN CPEIBI.

[lenHOCTH HAYYHOTO MO3HAHMUS:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKHU, TOHUMAHHEM MaTEeMaTHYECKOM
HayKd Kak c(epbl YeIOBEUYECKOW NEATebHOCTH, ITAlOB €€ Pa3BUTHUS U 3HAYMMOCTU
IUISL pa3BUTHS LIMBWIW3ALMU; OBJIAJCHUEM SI3BIKOM MATEMAaTUKA U MaTeMaTUYE€CKOU
KYJIbTYpPOU KaK CpEeICTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYILIECTBIATH MMPOEKTHYIO
Y UCCJIEA0BATENIBCKYIO AEATEILHOCTh MHAMBUAYAIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATDI



MeranpeameTHble pe3yiabTaThl OCBOEHHUS MPOTrpaMMbl y4yeOHOro MperMeTa
«MaremaTuka» XapaKTEPHUIYIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMEUAMU,  YHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUaMU, YHUBEPCANbHBIMU Pe2YNAMUSHBIMU OeUCTNEUIMU.

1) Yuusepcanvnoie no3nasameinvHule oeticmaeus, obecneyusarom
Gopmuposanue 06Aa306bIX KOSHUMUBHBIX NPOYECcco8 obydarwuxcs (oceoenue
Memooo8  NO3HAHUA  OKpyXdcaowje2o  Mupa,  NpUMeHeHue  JI02UYECKUX,
uccne008amenbCKux onepayutl, yMeHuti pabomamau ¢ ungopmayueti).

bazoBele nornueckue AeUCTBUS:

e BBIBJISITH M XapaKT€PU30BATh CYLIECTBEHHBIE MPU3HAKM MATEeMAaTHUYECKUX
O00OBEKTOB, TOHATHA, OTHOIICHWN MEXAY TMOHATHIMH; (HOpPMYyIUpPOBATH
ompeneeHUsT  TMOHATHUH;  yCTAHABIWBAaTh  CYIIECTBEHHBIH  IMPHU3HAK
KJaccu(uKauy, OCHOBaHUS i OOOOIIEHHUS U CPABHEHMS, KPUTEPUHU
IIPOBOJIUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  NPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAWTEIbHBIE W OTpHUIIATEIbHBIC, CIWHWYHBIC, YacTHBIC M 0OIIue;
YCIIOBHBIE;

e BBIABJISITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (hakTax, JAHHBIX, HAOIIOMCHUSIX U YTBEPXKICHUSX; Npe/JIaratb KpUTepuu
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNI;

e JIe7IaTh BBHIBOABI C HCITOJIB30BAHWEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKITFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITEIHHO JTOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHHIM
(npsiMble ¥ OT MPOTHUBHOTO), BBICTPAWBATH APTyMEHTAIUIO, MPUBOIUTH
MpUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXKICHHUS U
BBIBOJIBL

e BBIOMpaTh CHOCOO pemieHusi ydeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUsS, BHIOUpATh HauWOoJiee TMOAXOMAIUNA ¢  Y4ETOM
CaMOCTOSTENILHO BBIICTICHHBIX KPUTEPHUEB).

basoBrle nccnenoBaTenbCKue I1eUCTBUSA:

e HCIIOJH30BAaTh BOIPOCHI KAaK HCCIICAOBATCIBLCKHH HHCTPYMEHT TO3HAHUS;
dbopMyIMpoBaTh BOMPOCHL, (PUKCHUPYIOMIME MPOTUBOPEYHE, MPOOIIeMY,
yCTaHaBIWBAaTb  HCKOMOE€ H  JaHHOe, (QopMupoBaTh  THIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITUIO, MHEHUE;

e TPOBOJHUTH CAMOCTOSITEIILHO CTUTAHUPOBAHHBIN SKCIICPUMEHT, UCCIICIOBAHNE
MO0 YCTaHOBJEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBICHMS,
MpOIlecCa, BBISBICHUIO 3aBUCUMOCTEH MEXKIy OOBEKTaMU, SBICHUSMH,
npoleccamy;



CaMOCTOSATENbHO (POpMYyIHPOBaTH O0OOIEHHS U BBIBOJBI IO pe3yjbTaTam
MPOBEAEHHOTO HAOJIOJEHUS, WCCIIEIOBAaHUS, OICHUBATH JTOCTOBEPHOCTH
MOJTYUYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 0000IIECHUI;
IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpollecca, a TaKKe BbIIBUTATh
MPETNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PaboTa ¢ uapopmanmeii:

2)

BBISBJIATH JCPUITUTH HHDOpPMAIMH, TaHHBIX, HEOOXOIUMBIX JUIsI OTBETa Ha
BOIIPOC | ISl pEIICHUS 3a/1a4H;
BBIOUpATh HH(POPMAIIMIO U3 HCTOYHUKOB Pa3JIMYHBIX THUIIOB, aHATU3UPOBATh,
CHCTEMaTH3MPOBATh U MHTEPIPETHPOBATh HHPOPMAILIHIO PA3JINIHBIX BUIOB U
dbop™m mpeacTaBICHUS;
CTPYKTYpUPOBaTh WH(POPMAIUIO, MPEACTABIATL €€ B pa3IMUHBIX (opMmax,
WLTIOCTPUPOBATH TPapUIECKH;
OIICHUBATh HaIEKHOCTD uHpOpMaITUN 1o CaMOCTOSITEIIBHO
c(hOpMYJIMPOBAHHBIM KPUTEPHUSIM.

Vhusepcanvhvie  KOMMYHUKamueHwvle  Oelicmeus,  00ecneyusaiom

CHOPMUPOBAHHOCTNL COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.
OoOurenue:

BOCIIPUHUMATH U (GOPMYIUPOBATH CY>KJIEHUSI B COOTBETCTBUU C YCIOBUSIMU U
IEJSIMHU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPQ)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THMCHBMEHHBIX TEKCTaX, JaBaTh TOSICHEHUS 1O XOIy pEIICHUS
3a/1a4yi, KOMMEHTHPOBATh TIOJyYCHHBIN Pe3yJIbTaT;

B X071 00CYXICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIIa€MON TEMBI,
npo0sieMbl, pelaeMon 3aadyu, BhICKa3bIBaTh WJICH, HAIICJICHHbIE Ha TOUCK
PEIICHUS; COTIOCTABIIATH CBOM CYXKIEHUS C CYXKIACHUSAMHU JPYTUX YIYaCTHUKOB
auanora, OOHApy)XMBaTh Pa3IMdWe M CXOJCTBO TO3MWIMH; B KOPPEKTHOMN
dbopme GopMyupoBaTH Pa3HOTIIACHUS, CBOU BO3PAKCHHUS;

MPEICTaBIATh PE3ybTaThl PEIICHUS 3a]lauM, SKCIIEPUMEHTA, UCCIICOBAHUS,
MIPOEKTa; CAMOCTOSITENIHHO BHIOUPATHh (POPMAT BBICTYILICHUS C YUETOM 3a/1a4u
Mpe3eHTAINA U 0OCOOCHHOCTEH ayAUTOPHUH.

CoTpyITHUYECTBO:

MOHUMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUTYTBHON
paboThl TpHW pelIeHWH Y4YeOHBIX 3aj7ad; MPUHUMATH II€JIb COBMECTHOU
NEATEIBbHOCTH,  IUIAHUPOBATh  OPraHMU3aIldi0  COBMECTHOH  pabOThI,
pacmpenensaTb BHIB pabOT, JOTOBAapUBAThCS, OOCYXAAaTh TMpoLecc U
pe3yJbTat paboThl; 0000IIaTh MHEHUS] HECKOJBKUX JIFOCH;

y4acTBOBATh B T'PYMIOBLIX (hopmax paboTel (0OCykneHus, 0OMEH MHEHUI,
«MO3TOBBIE€ IITYpMB» W WHBIC); BBINOJHATH CBOIO 4YacTh pabOThI U
KOOPJIMHUPOBATh CBOM JICHCTBHS C IPYTUMHU YWICHAMH KOMAaH]IbI; OIICHHBATh



KauecTBO CBOEr0 BKJIaga B  OOMMH MOPOAYKT MO  KPUTEPHSM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUS.

3) Yuusepcanvnvie pecynamuensie Oeticmeus, obecneuusarom Gopmuposarue
CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranu3zarus:

COCTABJISITh IUIAH, AJITOPUTM PEIICHHsI 3a/Ja4d, BHIOMpPATh CIOCOO pEIIeHUs C
YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb:

e BIQJICTh HaBBIKAMHM  [O3HABaTEJIbHOM  pediekcur Kak  OCO3HaHUSA
COBEpIIAEMbIX JICUCTBUM U MBICIHUTENBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yJibTara
pelIeHns MaTeEMaTUIECKOM 3a/1auu;

e MPEABUAECTH TPYAHOCTHU, KOTOPHIE MOTYT BOZHUKHYTH IPU PEUICHUU 3aJa4H,
BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
JAHHBIX, HAUJEHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEM;

e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa I1EId U YCJIOBUSM, OOBSICHSTH
OPUYUHBl JOCTHXKECHUS WM HEJAOCTHKEHUS PE3YJbTAaTOB MESITEIbHOCTH,
HAXOJUTh OIMUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

OcBoenne yuebHOTO Kypca «Anrebpa W Hayajla MaTeMaTHIECKOT0 aHAIM3a» Ha
YpOBHE cpeaHero oOuiero oOpa3oBaHUs JOJDKHO OOeCreyuBaTh JAOCTHXKCHHUE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB:

10 KUIACC

Yucia 1 BbIYUCICHUSA

OnepupoBaTh MNOHATUSIMU:  PALMOHAIBHOE W JIEUCTBUTEIBHOE  YHUCJIO,
OOBIKHOBEHHASI U IECATUYHAS APOOb, MPOLEHTHI.

BoimonusaTe  apudmeTHueckue — OmepalMd € pPAlUOHANBHBIMH |
JNENUCTBUTEIBLHBIMH YHCIAMU.

BbINonHAT NpUONMKEHHBIE BBIYMCICHUS, UCIOJB3YSl MpPaBUIIa OKPYIJICHMS,
JIeN1aTh MPUKUIKY U OLIEHKY Pe3yJIbTaTa BHIYMCICHUM.

OnepupoBath MOHATUSAMHU: CTENIEHb C LEIbIM MMOKa3aTeNeM; CTaHaapTHas popma
3alMCU JEHUCTBUTEILHOTO YHCIA, KOPEHb HATypaJbHOM CTENEHM; HCIIOIb30BaTh
NOIXOAIIYI0 (DOpMY 3alUCH JEHCTBUTENBHBIX YMCEN AJI PEUICHUS MPaKTUYECKUX
3a/1a4y ¥ NpPeJICTABIICHUS JaHHBIX.



OnepupoBaTh HNOHATHUSAMHU: CHUHYC, KOCUHYC U TaHI'€HC MPOM3BOJIBHOTO YIJIA;
MCIOJIb30BaTh 3allMCh MPOU3BOJIBHOIO yria yepe3 OoOpaTHble TPUTOHOMETPHUUECKHE
byHKIIH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MNOHATUAMU: TOXKIECTBO, YpaBHEHHE, HEPAaBEHCTBO; IIEJIOE,
palMoOHAIbHOE, MPPALMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHHUE;

BrInonHAT npeoOpa3oBaHUs TPUTOHOMETPUYECKHUX BBIPAKEHUW W peElIaTh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BeinonHATe npeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX W HppalMOHAIbHbBIX
BBIPXEHUI U peliaTb OCHOBHBIC THUIIBI IENBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHHUI U HEPABEHCTB.

[IpuMeHsITh ypaBHEHUSI U HEPABEHCTBA I PELICHUS MaTeMaTUUYECKUX 3a7a4 U
3a]1a4 U3 pazIMYHbIX 00JacTell HayKu U peasbHOM JKU3HMU.

MonenpoBaTh peanbHble CHUTyalldd Ha fA3bIKE aiureOpbl, COCTaBJISThH
BBIPDAKECHHS, YpPaBHEHMs, HEpPaBEHCTBA 10 YCJIOBUIO 3aJayd, HCCIEI0BAThH
MOCTPOEHHBIE MOJIEH C UCIIOIb30BaHUEM alllapaTa ajreopsbl.

DOyHKUUM U TpaduKu

OnepupoBaTh MOHATHAMH: (PYHKLHS, CHOCOOBI 3aJaHUs (PYHKIHMH, 0OJacTb
ONpENEeNeHUs] M MHOXXECTBO 3HAuYeHUW (QyHKUMH, Tpaduk QyHKUIUU, B3aUMHO
oOpaTHbIe PYHKIUU.

OmnepupoBaTh MOHATUSAMHU: YETHOCTh U HEUETHOCTh (PYHKIMU, HYIH (PYHKIIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Ncnonb3oBathk rpaduku GyHKIMMA 715 pellieHrs ypaBHEHUH.

Ctpouth ¥ uMTaTh TrpadUKd JTUHEHHOW (QPYHKUMH, KBaAPATUYHOU (PYyHKUHUH,
CTENEHHOW (PYHKIMU C 1IEJIBIM TOKA3aTEJIEM.

Ucnone3oBath rpaduku (QyHKUMH AJI8  UCCIEJOBaHMS IPOLIECCOB U
3aBHCHUMOCTEH MpH pEIIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U pPeajbHOU
’KU3HU; BbIpaxaTb (OpMyJIaMHi 3aBUCUMOCTH MKy BEITUUNHAMM.

Havana mareMaTH4ecKOro aHajausa

OnepupoBarh  MOHATUSIMU:  MOCIENOBATEIBHOCTb, apupMeThyecKas U
reOMETpUYECKas MPOrPECCUH.

OnepupoBaThb NOHATUAMM: OECKOHEUHO YOBIBaloIIasi TeoMeTpuyecKas
nporpeccusi, cyMmMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOrPECCUH.

3anaBaTh NOCIEAOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIENOBATEIBHOCTEM MU MPOTPECCUil IS pelleHus
pealIbHBIX 33]1a4 MPUKJIAJHOTO XapaKTepa.

MHoKecTBa H JIOTMKA

OnepupoBath MOHATUAMH: MHOXKECTBO, ONEpalliy HaJ MHOKECTBAMH.



Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisi ONKMCAHUSA PEealbHbIX
MPOLIECCOB U SBJICHUH, IPU PEIICHUU 33]1a4 U3 IPYTUX YU€OHBIX MPEIMETOB.
OnepupoBarh NOHATHAMU: OIIPEEICHHUE, TEOPEMA, CIENCTBHE, JOKA3ATEIbCTBO.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

N KosmuecTBo yacoB
DJIEeKTPOHHbIE
n (uudposrbie)
HaumeHoBaHue pa3aeioB M TeM MPOTrPaMMbl KonTpoabn IMpakTHUeck
/ Bcero o0pa3oBaTe/ibHbIE
ble padoThbI ue padboTbl
n pecypcsl
MHo>kecTBa palliOHABHBIX U IEHCTBUTEIBHBIX bubnnorexa [HOK
1 yrcen. PanrionanbHble ypaBHEHUS U 14 1 https://m.edsoo.ru/1568a
HEpaBEHCTBA ba3
bu6mmoreka [IOK
O .C
2 YHILHH 1 rpacpuii. CTENelb ¢ Lenbi 6 https://m.eds00.ru/1568a
[OKa3areieM
ba3
Apudmernuecknii KOpeHb N—0il cTeneHn bubmorexa HOK
3 P P ' 18 1 https://m.edso0.ru/1568a
HpparnmonansHble ypaBHEHUS U HEPABEHCTBA ba3
DopMmyJibl bubnuoreka [IOK
4 TpUrOHOMETpHH. T pUroHOMeTpUUECcKre 22 1 https://m.edsoo.ru/1568a
YpaBHEHUS ba3
bu6nmoreka [JOK
5 ITocnenoBaTenbHOCTH U IPOTPECCUU 5 https://m.edso0.ru/1568a
ba3
[ToBTOpenue, 060061IeHNE, CUCTEMaTH3aUs bubmorexa HOK
6 P ’ ’ 3 1 https://m.edsoo.ru/1568a
3HaHUHI
ba3
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounuecTBo yacos DJIEeKTPOHHbBIE
Ne Hara P
n/ | Temaypoka Kontpoanr | Ilpakruuye wsyuen uugposbie
- Bcero HbIE cKHe st oOpa3oBaTe/ibHbIE
padoThI padoThI pecypchl
MHox€ecTBO, Onepaliy Hajl MHOKECTBAMHU. bubmorexa HOK
Jlarpammit Dittepa—Beia 1 https://m.edsoo.ru/746d5dc
P P e
PanmonansHbie yncia. OOBIKHOBEHHBIC U bu6mmoteka [IOK
JECATUYHBIC IPOOHU, TTPOLICHTHI, OECKOHEYHBIC 1 https://m.edso0o.ru/be88809
HIEPUOINYECKHE JIPOOH 3
ApudmeTnueckue oneparuu C
bubmuoreka [JOK
paloHaIbHBIMU YHCIAMHU, IPEOOPA30BAHUS 1 1
. https://m.edsoo.ru/4d7f95fe
YHCJIOBBIX BBIPAXKEHUN
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS bubnuotexa [JOK
pelIeHns IPUKIIaJIHbIX 3a/1a4 U3 Pa3InYHbIX 1 https://m.edsoo.ru/44dd104
OTpaciiell 3HaHUM U PeajbHOU KU3HU 6
[Ipumenenue qpobeit u MPOLEHTOB JIst bubmuoreka [JOK
pemeHus MPUKIIAIHbIX 33/1a4 U3 Pa3IndHbIX 1 https://m.edso00.ru/d99d8c7
OTpaciey 3HaHUW U peanbHOU KU3HU 4
JeticTButenbHbIe yncia. PaninonaabHbIC U 1 bubnmnorexa [JOK
VppalyoOHaJIbHbIEC YUCIIa https://m.edsoo.ru/2f36a36f
ApudmeTrnueckue onepanuu c bubmmorexa [JOK
S 1 https://m.edsoo.ru/a97a12d
8 9



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/a97a12d9

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIA
OKpYIJICHUS, IPUKHUJIKA U OLICHKA pe3yJIbTara

bubnunoreka LIOK

8
BbIYHCIICHUH. (BceMupHBIN 1eHb TaOIHIIBI https://m.edsoo.ru/ch723fbd
YMHOYKCHHS)
bubnunorexa LIOK
9 ToxaecTBa U TOKIECTBEHHBIC IPEOOpa3OBaHUS https://m.edsoo.ru/3a23acl
5
bubnunorexa LIOK
10 VYpaBHeHUE, KOPEHb YPABHEHUS https://m.edsoo.ru/11ac68b
€
bubnunoreka LIOK
11 HepaBeHncTBo, perieHre HepaBeHCTBa https://m.edsoo.ru/50bdf26
d
bubnuoreka [IOK
12 Meroa HHTEpBAJIOB https://m.edso00.ru/775f5d9
9
Pemenue nenbix u qpoOHO-paliOHATBHBIX bubmorexa [JOK
13 N P p https://m.edsoo.ru/6ec7al0
YpaBHEHUI U HEPABEHCTB .
KonrtponsHas padora no reme "MHo»kecTBa bubmmnoreka HOK
14 palMOHAIBHBIX U IEUCTBUTEIIBHBIX YHCEIL. https://m.eds00.ru/1914a38
PanronanbHble ypaBHEHHS U HEPABEHCTB" 9
15 OyHKIMS, CIOCOOBI 3a/1aHus QYHKITUH. bubmuoreka [IOK
B3anmuo obpatHbie HyHKIMH https://m.edsoo.ru/226eeabf
I'paduk byaknun. O0nacTs onpenencHus u
Mzo?;ecg}; SHI;quI/If/'I i) HKI_[I/II/II) Hymn bubmorexa HOK
16 Y Y https://m.eds00.ru/763e75e
¢ynkuuu. [IpoMexxyTKH 3HAKOITOCTOSIHCTBA. e
MI (CootBercTBUE (DYHKIMIA U TpadUKOB) -
17 YérHble U HeYETHBIE PYHKIINU bu6muoreka [JOK



https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/763e75ee

https://m.edsoo.ru/ff4564ad

Crenens c 1enbM okaszareneM. CtannapTHas

bub6nmmoreka [IOK

18 . https://m.eds00.ru/66446d3
dbopMa 3amucu IeWCTBUTEIBHOTO YHCIIa o
Hcnonb3oBanue moaxoasmield GopMbl 3aTucu
JENCTBUTENbHBIX YHCET ISl PEeLICHUS

19 MPaKTUYECKHX 3aJ1a4 U TPEJICTaBIICHUS bubmmorexa [JOK

P A bl https://m.edsoo.ru/6eadc6fl
JAHHBIX.
MI (3amauyn MpaKTUYECKOTO XapaKTepa)

20 CrenenHast GyHKIUS C HATypaJIbHBIM U IIEJIBIM bubmmoreka [JOK
nokazatenem. E€ cBoiicTBa u rpaduk https://m.edsoo.ru/3f25a047
ApudMeTHIeCcKrii KOpEHb HATYPATLHOM bubnnorexa [JOK

21 creneny. (BcemupHsblil 1eHb MaTEMaTHKA https://m.edsoo.ru/d82c36d
Poccun) 4
ApudMeTHIecKuii KOpeHb HATYPATHLHOM bubnnorexa [JOK

22
CTEIECHU https://m.edsoo.ru/fe7fc4db

. bubnuoreka [{OK
CaoiicTBa apu(PMETHIECKOTO KOPHS

23 . https://m.edsoo.ru/d0f0b26

HATYpaJIbHOUN CTETIeHU 0
. bubnuoreka [{OK
CaoiicTBa apu(PMETHIECKOTO KOPHS

24 . https://m.edso0.ru/c338986

HATYpaJIbHOHN CTEIICHU c
. bubnuoreka [{OK
CaoiicTBa apu(PMETHIECKOTO KOPHS

25 5 https://m.edsoo.ru/444c4b9
HATYpaJIbHOH CTEIICHU .

. . bubnuotexa [JOK
JeiicTBus ¢ apupMeTHIECKUMH KOPHSIMHU N—Oi

26 https://m.edsoo.ru/54b815¢c

CTCTICHH
5
27 JeiicTBus ¢ apupMeTHUECKUMH KOPHSIMHU N—Oi bu6muoreka [JOK



https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/54b815c5

CTCIICHU

https://m.edso00.ru/83105a0
e

HeticTBus ¢ apuMeTHIECKUMU KOPHSAMU N—OU

bubnunorexa LIOK

28 N https://m.edsoo.ru/2ablc7b
c
29 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH N—OM bubmuoreka [JOK
CTCIICHH https://m.edsoo.ru/each053c
JeiicTBus ¢ apupMeTHISCKUMU KOPHIMH N—OM bubmorexa LOK
30 TeIICHI https://m.edsoo.ru/8a5ada5
1
Pemienne nppaniuOHAIBHBIX YPaBHEHUU U bubmorexa HOK
31 HeDABCHCTE https://m.edso0.ru/69106ae
P 7
39 Pemenne uppannoHalibHbIX ypaBHEHUN U bu6mmoteka [JOK
HEpPABEHCTB https://m.edsoo.ru/9362fead
Pemenne nppanoHalbHBIX ypaBHEHUHN U bubmorexa LOK
33 HeDABCHCTE https://m.eds00.ru/78d9b39
€paBeHC 1
34 Pemenne nppannoHaibHbIX ypaBHEHUN U bubmuoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/de7ca33e
Pemenne nppanimoOHaIbHBIX YPAaBHEHHUN U bubmorexa HOK
35 HeDABCHCTE https://m.edso0.ru/87e5e52
p d
36 CaoticTBa U rpaduK KOpHSI N-0i CTETICHH. bubnuotexa [JOK
MI ( 3amauu mpakTUYECKOTO XapakTepa) https://m.edsoo.ru/ebOcc5e3
but6mmorekxa [IOK
37 CgoiicTBa u rpaduk KOpHs n-0if cTeneHu https://m.edsoo.ru/5f29b9b
5
38 KonTponbHas padboTa 1mo Teme bubmmoreka [JOK



https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/5f29b9b5

"ApudmeTrnueckuii KOpeHb N—Oi CTETIeHH.
UppanuoHanbHbie ypaBHEHUS U HEpaBeHCTBA"

https://m.edsoo.ru/f13af630

39 Cunyc, KOCUHYC U TaHT€HC YHCIOBOTO bubnmnoreka HOK
aprymenta. ([lenp Poccuiickoit Haykn) https://m.edso0.ru/5f605ed0
40 CuHyc, KOCUHYC U TaHT'€HC YHCIOBOTO bubnmnoreka HOK
apryMeHra https://m.edsoo.ru/ec9f4d78
41 ApKCHHYC, apKKOCHUHYC U apKTaHI'€HC bubmmoreka [JOK
YHUCJIIOBOI'O apryMEHTa https://m.edsoo.ru/b8f5d49a
42 ApKCUHYC, apKKOCUHYC U apKTaHI€HC Bbu6moteka [JOK
YHUCJIIOBOI'O apryMEHTa https://m.edsoo.ru/f1ff9220
Tpuronome €CKasl OKPYKHOCTb,
43 OIII)HeF : el\:H/IT: HqI/IFOHOMe’I;)yI/ILIeCKI/IX byHKIUH bubmorexa HOK
PeACT P P YHIEH https://m.edsoo.ru/6df195a0
YHCJIOBOT'O apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,
onpeieJICHuEe TPUTOHOMETPUUECKUX (DYHKITHI bubnuoreka [IOK
44 YHUCJIOBOTO APIyMEHTA. https://m.eds00.ru/6b61c57
MI" (I'paduku TPUrOHOMETPUUYECKUX 8
byHKITHIT)
bubmmoteka IIOK
45 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI https://m.edsoo.ru/6ed2b3b
a
bu6nmorexa LIOK
46 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI https:/m.edsoo.ru/fedd2aze
47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI bubmmorexa LIOK
o © TPHTOHOMETPIHCC pMY https://m.edsoo.ru/b8a0ff2f
but6mmorekxa [IOK
48 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI https://m.edso0.ru/12d1413

c



https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/12d1413c

49 [Ipeobpa3oBaHyne TPUrOHOMETPUUECKUX Bu6muotexa [JOK
BBIPAXKECHUM https://m.edsoo.ru/e248c5fc
[IpeobpazoBaHre TPUTOHOMETPUYECKUX bubmorexa HOK

50 . https://m.edsoo.ru/09ba5b3
BBIpaXKEHUI q

51 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX bubnuoreka [JOK
BBIPAKCHUI https://m.edsoo.ru/1f4655da
[Ipeobpa3oBanue TPUrOHOMETPUUECKUX bubmorexa HOK

52 . https://m.edso00.ru/76ce995
BBIPpAXKCHUU 8

53 [TpeobpazoBaHre TPUTOHOMETPUIECKUX bubmmoreka [JOK
BBIPAXKEHUM https://m.edso0.ru/8fa598b5

54 Pemienne TpuroHoMeTpUUECKUX YpaBHEHUI bromorexa LIOK

p p yp https://m.edsoo.ru/6baefel9
55 Pemienne TpuroHoMeTprUUECKUX ypaBHEHUI bubmmorexa LIOK
P P P https://m.edsoo.ru/alf8d141

56 Pemenue NT'OHOMECTPHUUYCCKUX aBHEHUU BH6HHOTeKa HOK
P P yp https://m.edso00.ru/65a0f2d0

bubmmoteka IIOK

57 PelieHre TpUroHOMETPUYECKUX YPaBHEHUN https://m.edsoo.ru/0d8a770

d
. bubnmorexa LIOK
Pemienne TpuroHOMETpUYECKUX YPAaBHEHHM.

58 https://m.edsoo.ru/cec2877
([leHp KOCMOHABTHKH) 4

59 Pemenne TpUroHOMEeTpUYECKUX YpaBHEHUH. bubnmnorexa [JOK
ITonroroska x BIIP. https://m.edsoo.ru/e6eec650

50 0O000menue mo remaM "OCHOBHEIE bubmmoreka [IOK

TPUTOHOMETpHYECKHE (HDOPMYITHIL.

https://m.edsoo.ru/ae44ac4c



https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/76ce9958
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https://m.edsoo.ru/6baefe19
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https://m.edsoo.ru/ae44ac4c

Tpuronomerpruyeckue ypaBHEHHUS "
M T (Tpuronomerpudeckue GyHKIIHH)

KonTpomnpHas padora o teme "D@opmyIsl bubnuorexa [IOK
61 TPUTOHOMETPUU. TPUTrOHOMETPUYECKUE 1 https://m.edsoo.ru/b46a822
ypaBHEHUs 8
Hrorosast koHTpOJIbHAs paboTa / bubnmnoreka HOK
62 . 1
Bcepoccuiickas npoBepouHasi pabota https://m.edsoo.ru/188bbf6c
O06o00611eHue, cucTeMaTu3alus 3HaHUH 3a Kypc bubmmoreka [JOK
63 anreOpsl ¥ HayaJl MAaTEMaTHYECKOTO aHAIM3a 1 https://m.eds00.ru/33e6629
10 xnacca. €
ApudmeTrndeckast U reOMeTpUUYECcKas
nporpeccuu. Mcnonb3oBaHue Nporpeccuu Ass Bbu6moteka [JOK
64 PEIICHUS PealIbHBIX 3a7a4 MPUKIIATHOTO 1 https://m.eds00.ru/d36669f
xapakrepa. M I' (3aaun npakTu4eckoro 8
XapaxkTepa).
beckoneuHo yObIBaroliasi reoMeTpuyecKas
65 IIPOrpeccusl. }éYMMa 6H;CK0HC‘{H0py6BIBaIOHleﬁ 1 buomoreia LIOK
. https://m.edsoo.ru/1cbf72bl
Tre€OMETPUYECKOM MTPOTPECCHH.
66 dopMyIa CII0XKHBIX IIPOLIEHTOB. 1 bubmmnoreka HOK
M T (3amaun mpakTUYECKOTO XapakTepa) https://m.eds00.ru/538fc437
bubmmnoreka HOK
o7 opmyTa CIOKHBIX MPOLEHTOD 1 https://m.edso:J_.Iru/02627eca
O06o0mIeHne, cucTeMaTu3alus 3HaHUH 3a Kypc bubnuoreka [JOK
68 areOpbl U Ha4yal MaTeMaTHYECKOTO aHaIu3a 1 https://m.edsoo.ru/49f1b82
10 kmacca 7
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM IPOI'PAMMBI

10 KUIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeILHON NPOrPaMMBbI CpelHero 001ero o0pazoBaHus
pe3yJbTarTa
1 Yucna u BBIYUCICHUS
11 OnepupoBaTh MOHATUSMHU: PALMOHATBLHOE U JCHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JECATHYHAS APOOb, TPOLEHTHI
12 BreimonusaTe  apudMeTHueckwe omepanud ¢ PalUOHAIBHBIMH U
' JIEHCTBUTEIIbHBIMU YUCIIAMH
13 Beimonnsate  npuOMmKEHHBIE — BBIUMCICHUS,  MCHONB3YS  IpaBUiIa
' OKpYTJICHUS, IeTaTh IPUKUIKY U OLEHKY pe3y/ibTaTa BEIYUCICHUN
OnepupoBaTh NOHATUSAMU: CTENEHb C LEIbIM [10KA3aTEJIEM, CTaHlapTHas
14 dbopma 3amucu JEeHCTBUTEIHLHOTO YMCIIA, KOPEHb HATYPaJIbHOM CTEIEHU;
' HCIIOJIb30BaTh MOJIXOJAIIYI0 (hOpMY 3aMUCH JIEUCTBUTENBHBIX YUCEN AJIs
penieHus MPakTUUECKUX 3a/1a4 U TIPEICTABICHUSI IaHHBIX
OnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC M TaHT€HC IPOU3BOJIBHOTO
1.5 yIia; HCIOJb30BaTh 3alUCh TMPOU3BOJIBHOTO YIJIa uepe3 oOpaTHbIE
TPUTOHOMETPUYECKHE (DYHKITMI
2 VYpaBHeHUs U HEpaBEHCTBA
OrnepupoBaTh MOHATHSIMU: TOXKACCTBO, YpPaBHEHHE, HEPABEHCTBO, IEJ10€,
2.1 panuoHaIbHOE, HUPPALMOHATIEHOE ypaBHEHHUE, HEpaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
59 BrimonHsaTe  mpeoOpa3oBaHMsl TPUTOHOMETPHUYECKHX BBIPAXKEHUU W
' pemaTb TPUTOHOMETPUUYECKHUE YPABHEHUS
BrimonHaATe peoOpa3oBaHus HENbIX, PALMOHAIBHBIX U UPPAIMOHATBHBIX
2.3 BBIDOKEHHH H periaTh OCHOBHBIE THIBI IEJbIX, PAIMOHAIBHBIX |
MPPALMOHATILHBIX YPAaBHEHUN U HEPABEHCTB
24 [IpuMeHsATh ypaBHEHHMsS] M HEPABEHCTBA JUIsl PEIICHHMS] MaTeMaTUYeCKHX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealbHOM KU3HU




MonenupoBaTh peajbHblE CUTYallUd Ha fA3bIKE anreOpbl, COCTaBISATh

2.5 BBIpa)KEHUS, YPAaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 33/1a4H, HCCIIE0BATh
MOCTPOCHHBIE MOJIEIU C HCIIOJIb30BAHUEM aIrapara ajireopsl
3 DOyHKINUH U TpaPuKH
OnepupoBarh MNOHATHAMH: (QYHKUIMS, CHOCOObI 3afaHusi (PyHKUIUU,
3.1 o0acTh OmpeaeNeHus] W MHOXKECTBO 3HAUYCHUH (QYyHKUUH, Trpaduk
GyHKIMH, B3aUMHO 00paTHbIC PYHKIIUN
3. OnepupoBaTh NOHATUSAMH: YETHOCTh M HEUETHOCTh (YHKIHMH, HYIH
' GYHKIUH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN 119 pelIeHUs] ypaBHEHUI
34 Crpoutb W uuTarth Trpaduku JUHEHHONH (QyHKIMM, KBaApaTUYHON
' ($yHKINH, CTENEeHHOW (DYHKIMH C IIETBIM TOKa3aTelIeM
Hcnonp3oBarh Tpaduku (QYHKIMA s UCCICIOBAHHS TPOIECCOB U
35 3aBHCHUMOCTEH TpU pElIeHUU 3a/ad U3 JIPYTUX y4eOHBIX MPEIMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (opMylaMH  3aBHCHMOCTH  MEXKIY
BEJIMYUHAMU
4 Hauana maremaTtnyeckoro anammsa
41 OnepupoBaTbh MOHATUAMHU: IOCJIEIOBATENbHOCTh, apudmMeTHueckas u
' TreOMEeTPHYECKas IIPOTPECCHH
OnepupoBaTh NOHATUSIMHU: OECKOHEUHO YOBIBaroIlas TIeoMeTpuyecKas
4.2 nporpeccusi, CyMMa OECKOHEYHO  YyOBIBalOLIEH  TreoMeTpuyecKon
IPOTPECCUH
4.3 3amaBaTh MOCIEI0BATEIHHOCTH PA3IMYHBIMU CIIOCOOaMHU
14 Hcnonbs30BaTh CBOMCTBA IOCIENOBATEIBHOCTEW U INPOTPECCUN IS
' peleHns peabHbIX 3aj]au MPUKIIaIHOTO XapaKTepa
5 MHoxecTBa 1 JOruKa
5.1 OnepupoBaTh MOHATUAMHI: MHOXKECTBO, ONEPALIUH HAJl MHOKECTBAMHU
Hcnonb30BaTh TEOPETHUKO-MHOXKECTBEHHBIH —ammapar s ONUCAHUS
5.2 peabHBIX TPOIECCOB W SIBICHUH, TPU pEIIeHUH 3aqad Hu3 JIpyTux
y4eOHBIX IPEAMETOB
- OnepupoBaTb  MOHATHUAMHU:  OINpENEICHUE, Teopema,  CJIEICTBHE,

J0Ka3aTcJIbCTBO




HPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
1 Yucna v BBIYKCICHUS
Pammonanbupie  uyucna. OOBIKHOBEHHBIE M JIECSATHYHBIE JAPOOH, IPOLEHTHI,
OeCKOHEUHble  MEepUOJMYEcKHue  IpoOu.  ApuMeTHdyeckue  OIepaluud  C
11 paloOHaIbHBIMU YHCIaMM, [IPEOOpa30BaHUs YMCIIOBBIX BblpaxkeHMH. [IpumeHneHune
npoOeil U NPOLIEHTOB JUIsl pelleHUs] NMPUKIAJHBIX 33734 M3 Pa3JIMYHBIX OTpaciei
3HAHUM U PEATIbHON KU3HHU
JenictBuTenbHble  4yMcia.  PanMOHaJIbHBIE W HPpPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepauuu ¢ ACUCTBUTENbHbIMM 4yuciaaMu. [IpuGnuxéHnble
BBIUMCJIEHMS], [TpaBUJIa OKPYIJIEHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUN
Crenenp ¢ mensiM mokaszareneM. CrtangapTHas (opma 3amucH JeCTBUTENLHOTO
13 yucia. Mcnonb3oBanue noaxozsmed GopMbl 3anucu ASHCTBUTEIbHBIX YHCEN IS
pelIeHHs IPaKTUYECKUX 3a]a4 U IPECTaBICHUs JaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypajabHOU cTemeHu. JlelicTBus ¢ apupMeTuyecKuMu
' KOPHSIMM HaTypaJIbHON CTETIEHH
L5 CuHyC, KOCMHYC M TAaHIEHC YHCJIOBOTO AapryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTe€HC YHCIOBOI0 apryMeHTa
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOPA30BaAHUS
95 [TpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIpa)KCHU. OcHoBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
23 VYpaBHeHHE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHuEe HepaBeHCTBA. Meron
' MHTEPBAJIOB
2.4 Pemenue nensix 1 JpoOHO-pAaLlMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
2.5 Pemenne nppanvoHanbHbIX YPaBHEHUN U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI
97 [IpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTeMaTUYECKUX 3aJa4d U 3a1a4

U3 pas3JIMYHbIX oOacreit HayKHu U peaHLHOﬁ KHU3HU




OyHKINUA U TpaPUKH

Oynaknus, crnocoObl 3amanus ¢yHkuuu. ['padux ¢yHknuu. B3aumuo oOparHbIe

3.1
byHKIIUN
3.9 Ob6nactp ompeneneHUs W MHOXKECTBO 3HaueHuWd ¢yHkumu. Hymm Qyskium.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKLINUN
33 Crenennass (yHKUus C HaTypaJbHBIM M IIeNIbIM IOKa3ateneM. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 TpuronomeTrpuyeckass OKpYy>KHOCTb, ONpPENEICHUEe TPUTOHOMETPUUECKUX (PyHKIUN
' YKCJIOBOTO apryMeHTa
4 Hauana matemaTndeckoro aHanusa
41 [locnenoBarenbHOCTH, C€HOCOOBI 3aJaHusl MocieAoBarTeabHOCTEH. MOHOTOHHBIE
' MOCIIEI0BATEIbHOCTH
Apudmerndeckass M TeoMeTpuyeckas mporpeccud. beckoHeuHo yObIBaroIas
42 reomerpuueckas nporpeccus. Cymma OeCKOHEYHO YOBIBAIOMIEH TI'€OMETPHYECKOM
' nporpeccuu. dopmyia CIOXHBIX MPOIEHTOB. Mcmoip30BaHHWE MPOrPEeccCUu s
pElICHHS pealTbHBIX 33]1a4 MPUKJIAJHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
MHoXecTBO, omnepanuu Haja MHOXecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHrne TEeOpPEeTUKO-MHOXKECTBEHHOTO amnmapara JUisl OMHCAHMS pPealbHBIX
MIPOIIECCOB U SIBJICHUH, P PEIICHUH 33]1a4 U3 IPYTUX YUICOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbLCTBO




IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Koxa
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM Pe3yJbTATAM OCBOECHUSI
OCHOBHOIi 00pa30BaTeJILHOI MPOrPaMMBbI CPeIHEro 0011ero
o0pa3zoBaHust

Bnagenue meromamMu J0Ka3aTeNbCTB, alrOPUTMaMHU pEIICHUS 3aad;
yMeHue (GopMysnupoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENeJICHuE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPHU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIE (DOPMYITUPOBKHU; TPUMEHSATH UX; YMEHHE (POPMYyIHPOBATH
0o0paTHOE U NPOTUBOIOJIOKHOE YTBEPXAECHUE, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, MCIOJB30BaTh METOJ MAaTEMaTU4YeCKOM WHIYKIUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKIEHUA IIpU pPELIEHUW 3a]ady,
OLICHUBATh  JIOTMYECKYI0  IIPAaBUJIBHOCTb  PACCYKICHUN; YMEHHE
OIEpUPOBATh MOHATUSAMU: MHOXECTBO, IOJMHOYKECTBO, ONEpallM Haj
MHOXXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
annapar i OIIMCaHUs PealbHbIX MPOLECCOB U SBJICHUIN U IIPU PEIICHUN
3a7a4, B TOM 4YHCIE M3 JAPYrUX Y4YEOHBIX MPEAMETOB; YyMEHHE
OINEepUPOBATh MOHATUAMM: Ipad, CBA3HBINA rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaTh TIpadbl pa3InYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAaTh l"pa(l)LI IIpH pCHICHUUN 3aJ1a4

YMeHue onepupoBaTh MOHATUAMU: HATYPAJIbHOE YUCIIO, LEI0E YUCIIO,
CTEIEHb C LENBIM ITOKa3aTesieM, KOPEHb HaTypajIbHON CTEIEHH, CTEIIECHb
C palMOHAIBHBIM  IIOKAa3aTelleM, CTENEHb C  JIEUCTBUTEIIbHBIM
nokasareiaeM, JorapupM 4YHUCIa, CUHYC, KOCHHYC M  TaHIE€HC
IIPOU3BOJIBHOIO YHUCJA, OCTATOK II0 MOZYJIIO, PALMOHAIBHOE 4YHUCIIO,
UPPALMOHAIBHOE  YHCIO,  MHOXECTBA  HAaTypalbHBIX,  IEJBIX,
palMOHAIBbHBIX, JEHCTBUTEIBHBIX 4YHUCEN; YMEHHE HCIIOIb30BATh
NPU3HAKU JIETMMOCTH, HAaUMEHBIIMNA OOIIMI JETUTeNlb U HauMeHbIlee
o01iee KpaTHOE, aropuT™M EBKINIA IpU pEeIIeHuH 3a]a4; 3HAaKOMCTBO C
pa3IMYHBIMM  TIO3MIMOHHBIMA  CHUCTEMaMU  CYHCIICHHS; YMEHHE
BBITOJIHATh BBIUMCIIEHHE 3HAUY€HUH M MpeoOpa3oBaHMs BBIPAKEHHH CO

CTeNeHsIMH M JiorapupmMamu, npeodpazoBaHusi IPOOHO-PALIMOHAIBHBIX




BBIP)KEHUI; yMEHHUE ONEpPUPOBATH IMOHATUAMH: MOCIEI0BATEIBHOCTD,
apupmMeTHuecKas nporpeccus, reoMeTpHuUecKas nporpeccus,
OecKOHEUHO yObIBaloOIlasg IeoMEeTpuYecKas IpPOrpeccus; yMEHHE
3a/1aBaTh M10CJIEOBATEIBLHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dopMys; yMeHHE OIepupoBaTh IOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSKEHHBIE KOMIUIEKCHBIE YKMCIIA, MOAYJIb U apTYMEHT KOMIUIEKCHOI'O
yuciaa, (opmMa 3alMcH  KOMIUIEKCHBIX 4Mcen (reoMerpuyeckas,
TPUIrOHOMETpHUUYECKass U  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUe NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TNPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSMM:  MaTpuma 2x2 u  3x3, onpenenurenb  MaTpULBL,

T eOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBaTh MOHATUSMU: PalMOHAIBHBIE, MPPALMOHAIBHBIC,
[IOKa3aTeNbHbIE, CTEIEHHbIE, JIOrapu(PpMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHs U HEPAaBEHCTBA, MX CHUCTEMBI; YMEHHE OIIEpUPOBATH
HNOHATHSAMH: TOXIIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PABHOCUJIBHOCTH
YPaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHME peIlaTb YypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C IIOMOIIBIO DPA3JIMUYHBIX IMPUEMOB; pEIIATh
YpPaBHEHUsI, HEPAaBEHCTBA M CHCTEMBl C TIAPaMETPOM; IPUMEHATH
YpPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI PEUICHUS MAaTeMAaTHYECKHUX

3a/1a4 U 3a/1a4 U3 pa3InyHbIX 00J1acTel HayKU U peanbHON KU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKUUS, YETHOCTh (YHKIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrpaHMYEHHOCTh (YHKLMH, MOHOTOHHOCTbH
byHKIMH, SKCTpeMyM (yHKIIUHA, HAHOOJbIIEe U HAaUMEHbIIIEe 3HAYCHUS
(GYHKIMU Ha IPOMEKYTKe, HepepbIBHAS (DYHKIIMS, aCUMITOTHI rpaduka
GyHKIMM, 1epBasi U BTOpas MPOU3BOJAHASA (DYHKIIMU, TEOMETPUYECKUN U
¢u3uueckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeTIEHHBIN
MHTETpall; YMEHUE HAXOJIUTh aCUMNOTOTHI rpaduka (yHKIUH; YMEHHE
BBIUNCIIATh IPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMN (QYHKIUH, HAXOJAUTh YpaBHEHHE KacaTelIbHOW K rpaduky
(GYHKIMU; yMEHUE HAXOJUTh MPOU3BOIHBIE 3JEMEHTApHBIX (QYHKIHUH;
YMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO Ul HCCIEAOBAaHUA (YHKIIHIM,
HaXOJIUTh HaMOOJbIIME M HAWMEHbIIWE 3HAUYEHUS (QYHKUUN; CTPOUTH

l"paCbI/IKI/I MHOT'OYJICHOB C HMCIIOJB30BAHHMEM alllapara MaTeMaTH4€CKOIo




aHajM3a; MPUMEHITh NPOU3BOAHYIO JIsi HAXOXICHUS HAWIYYIIIero
pelIeHuss B MPUKIAIHBIX, B TOM YHCJIE COLMATIbHO-3KOHOMUYECKUX U
bU3HYEeCKUX 3a/layax; HaXOIUTh TUIOMIAJAN U 00bEMBI (PUTYDP C MTOMOIIBIO
WHTErpaja; MPUBOJUTH MPUMEPHl MAaTEMaTHYECKOTO MOJIETUPOBAHUS C

noMouibio AudepeHnanbHbIX ypaBHEHUN

VYMeHHe omepupoBaTh MOHATHSIMHU: Tpaduk (yHKumMM, oOparHas
byHKUMSA, KOMIO3UIMS (QYHKUMH, TUHEWHas (YHKIWSA, KBaJpaTHYHAS
byHKIHA, panuoHagbHas byHKIHA, CTETEHHAs byHKIHA,
TpUroHoMeTpudeckne (QyHKuMM, OOpaTHbIE TPUTOHOMETPHYECKHE
¢yHKUMM, TOKa3aTedbHas W Jorapudmuyeckas QYHKIUH; yMEHHE
CTPOUTH TI'paHKH W3yYCHHBIX (DYHKIMH, BBINOIHATH NPEOOpa3OBaHUS
rpaduKoB (YHKIMNA, UCTIONB30BaTh TPApUKH JJIsl U3yUYEHUS TPOIECCOB H
3aBUCHMOCTEH, MPU PEIICHUU 3aJad U3 JPYTUX Y4YEOHBIX MPEAMETOB H
3aa4 U3 peaibHOW JKU3HU; BBIPAXKaTh (YOPMYJIaMH 3aBUCUMOCTH MEXTY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIOMHA IS
pelieHus ypaBHEHH, HEPAaBEHCTB U 3a/1a4 C TMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pPELICHWI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1la4d pa3HbIX TUIIOB (B TOM 4HCJIE Ha
IPOILEHTHI, AOJIM U YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTh TOBApOB U
YCIIyT, HAJIOTH, 3aJ1a4M U3 00JIaCTU YIpPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI IO YCJIOBHIO 3a/a4, MCCIENOBATh IOJNyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOAOOHOCTh pE3yJbTATOB; YMEHHE MOJEINPOBAThH
peanbHble CUTyallMM Ha $3BIKE MATEMAaTHUKH; COCTABJIATH BBIPAKCHMS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBI [0 YCJIOBHUIO 3aJayH,
HCCIIEN0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIPETUPOBATD MOJTyUYEHHBIN pe3yabTar

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apu(pMeTHUYecKoe, MeInaHa,
HauOosblllee W  HaWMEHbIllee 3HA4YeHMs, pa3Max, Jucrepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIIOBOIO Habopa, yMEHHE W3BIEKaTh,
UHTEPIPETUPOBaTh MH(GOpPMAIUIO, MPEACTaBIEHHYI0 B TaOiMIax, Ha
auarpaMmax, rpadukax, OTpa)xarollyro CBOHCTBA peajbHbBIX MPOIECCOB U
SBJIEHUH; MPEACTaBIATh HH(OPMALIHIO C TOMOIIbIO TAOJUI U THarpaMM;

HCCICAOBATh CTATUCTUYCCKUC NAHHBLIC, B TOM YHUCJIC C NPUMCHCHHCM




rpaguyeckux METOJOB M  JJIGKTPOHHBIX  CPEIACTB; TrpapuuecKu
UCCIICIOBAaTh COBMECTHBIC HAONIOACHHS C IOMOINBIO JUarpaMm

paccenBaHMsI U JTMHEHHOMN perpeccuu

YMeHue onepupoBaTh MOHATHSAMU: CIIYyYalHBIM OMNBIT M CIydailHOE
CcOOBITHE, BEPOSTHOCTH CIIy4aHOTO COOBITUS; YMEHHUE BBIUMCIISTH
BEPOATHOCTh C HCIHOJb30BaHUEM TIpaUUECKUX METOJOB; IPUMEHATH
(GopMysIBl CIIOKEHHSI ¥ YMHOXEHHUSI BEPOSTHOCTEH, (OpMYIy MOIHOMN
BEPOSATHOCTH, (hopmyiny bepHyium, komOuHaTOpHBIE (PAaKTH U (HOPMYJIBI;
OLICHUBATh BEPOSITHOCTH pealbHBIX COOBITUH; yMEHHE OIEepUpOBaTH
HNOHATUSIMM:  CIy4yailHass BEJIWYMHA, PpaCIpeleiIeHUEe BEpPOATHOCTEM,
MaTeMaTUYeCKOe OXKUIaHHe, IUCIEPCUS M CTAaHJAPTHOE OTKIOHEHHE
CIlydaliHOW BEIMYWHBI, (QYHKIMHA paclpeleNieHuss W  IUIOTHOCTH
pPaBHOMEPHOTO, T[OKa3aTebHOTO U HOPMAaJbHOIO paCHpelesICHUN;
YMEHHE MCHOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeiesieHud Juis
pellleHusl 3aJav; 3HAKOMCTBO C TOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/ABI BBHIOOPOYHBIX HCCICAOBAHUI, yYMEHHE MPHUBOIAUTH MPUMEPHI
MPOSIBIICHUS! 3aKOHA OOJBIIMX YHMCENT B MPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBATH MOHATUSMU: COYETAHUE, TIEPECTAHOBKA,
YHCIIO COYETAaHHWM, 4YHUCIO TepecTaHoBOK; OMHOM HbroTOHA; ymeHue
IPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PAaCCy>KICHUS IJIsl PEeLeHUs 3a/ay;
OLICHMBATh BEPOSITHOCTH peaabHbIX COOBITHIA; COCTaBIISATh

BEPOSITHOCTHYIO MOJIETIb U MUHTEPIPETUPOBATH NOJIyYEHHBIA PE3YyIbTaT

YMeHue onepupoBaTh IOHATHUAMM: TO4YKA, MpsAMas, ILIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4Y, BEJIMYMHA YIVIA, IUIOCKUH yroI,
JBYI'PAHHBIA yroJ, TPEXTPAHHBIA YIroJ, CKPEIIMBAIOLIMECS IPSMBIE,
NapaJuIeJIbHOCTh U NEPHEHAUKYJISPHOCTh MPSAMBIX M IUIOCKOCTEH, YroJl
MEXAY MNPSMBIMH, YTOJI MEXKIy NPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSTHUE MEXKIY
MPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHNH 3aJad U3yueHHbIe (PAKTBI MU TEOpEeMbl IJIAHUMETPUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIErO0  MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIU C IOMOIUBI) T€OMETPUYECKUX IOHATHU H

BCJIIMYHMH, PEIIATh CBA3AHHBIC C HUMHU MPAKTUYCCKUEC 3aJa9n
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YMeHue onepupoBaTh MOHATHUAMM: IJIOLWAAbL (UTYpPbI, 00bEM (PUTYpHI,

MHOTI'OT'paHHUK, HpaBHJ’ILHBIfI MHOT'OIrpaHHUK, CCUCHUC MHOI'OI'paHHHUKA,




Ky0, mapajuienenunen, MnpusMa, OUpaMuaa, (urypa U NOBEPXHOCTH
BpallleHus, UIUHAP, KOHYC, Imap, cdepa, MmIomans cepsl, MIOMaIh
MOBEPXHOCTU MUPAMUJBI, MPU3MBIL, KOHYycCa, IMIMHApA, 00BEM Kyoda,
OPSIMOYTOJIBHOTO Tapajieienuneaa, MUpamMujbl, MPU3MbL, LHJIAHJIPA,
KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCAa U LIWIMHIpA,
napajuleJbHble OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCA; YMEHHE CTPOUTHh CEYCHHE
MHOTOTpaHHHKA, U300pakaTb MHOTOIPAHHUKH, (PUTYpPHI U MOBEPXHOCTU
BpallleHUs1, UX CEYEHMs], B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (DUTYP, CAMOCTOSITEILHO
bopMyITUpOBaTh ONPENCICHHUS U3ydaeMbIX (DUTYp, BBIBUTATH THIIOTE3BI
O CBOMCTBAaxX M MPHU3HAKAX M'€OMETPUYECKHX (PUTyp, 0OOCHOBBIBATH HIIU
OlpoBepraTh MX; YMEHHE TMPOBOAWUTH Kiaccupukanuioo ¢uryp mno
pa3MYHBIM MpPU3HAKAM, BBHIMOJIHATH HEOOXOIUMbBIC JTOTOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue omepupoBaTh HOHATHUSMH: JIBUKEHHE B IPOCTPAHCTBE,
napajuieNIbHBIA TEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue MM0a00UsA, TOAOOHBIE (UTYPBI; YMEHHE
pacrio3HaBaTh paBHbIC W TOJO00HBIE (PUTYPBI, B TOM YHCJE B MPHUPOJIE,
HCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh T€OMETPUYECKHE OTHOIICHHS
OpU pELICHUH 3a/la4; HaXOAWUTh TeOMEeTpUYECKHE BEJIMYMHBI (JJIUHA,
yroj, IJIomaab, o0BhEM) TPU pelIeHUuW 3a7ad U3 JPYruX ydeOHBIX
NPEIMETOB U U3 PealbHOM KU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKHE
BeJIMYMHBI (JJTMHA, YTOJ, IUIOMmANb, OOBEM, TUIOMAAb TOBEPXHOCTH),
UCTONB3Yys M3Yy4YeHHBbIe (DOpPMYINIBI M METOAbI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHPAMHUIBI, TIPU3MBI, KOHYCa, IWINHAPA, TUIOMAIb ChEpHI;
00bEM Ky0Oa, MPsIMOYTOJILHOTO MapasulesienuIesia, MUpaMuIbl, MPHU3MBI,
IUTMHIpA, KOHYyCa, IIapa; YMEHHWE HaXOMUTh OTHOIIEHHE OOBEMOB

NoJ00HBIX (uryp
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YMenue ONCpHUPOBATH IOHATUAMU: IIPAMOYTOJIbHAA CUCTCMA KOOPAWHAT,
BCKTOpP, KOOpAMWMHATBI TOYKH, KOOPJAWHATBI BEKTOpa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PAa3JIOKCHHUC BCKTOpa IIO 6a3ncy,
CKaJIIpHOC TIMPOMU3BCACHUC, BCKTOPHOC IMPOU3BECACHHUEC, YIOJI MCKIY
BCKTOpaMH; YMCHHC HCII0JIb30BATh BCKTOpHLIﬁ )51 KOOp,Z[I/IHaTHHﬁ METOA

IJi1 pCHICHUA TCOMCTPUUCCKHUX 3aJad W 3agad JAPYIrux y‘-Ie6HI)IX




MIPEMETOB
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YMmenue BbIOMpaTh NOAXOMMIIMM METOA JJid pelIeHUs 3a7auu;
MOHUMAHHWE 3HAYMMOCTH MAaTeMaTUKU B HW3YYCHUU MPUPOAHBIX U
OOLIECTBEHHBIX MPOIIECCOB U  SIBICHUN; YMEHHUE PAaclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IPUBOAUTH
NpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM UM  MHUPOBOH

MaTEeMaTU4YeCKON HayKH




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUSA

Koxn

1 Yucna u BBIYMCICHUSA

11 HatypanbHble u nensle uncina. [lpu3Haku AeIMMOCTH LEIbIX Yncel

19 Panmonanbhple  yucna. OOBIKHOBEHHbIE U JE€CATUYHBIE JpOOH, IPOLIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypaidbHOH cremeHu. [leiicTBus ¢ apudmeTnaeckuMu
' KOPHSIMU HAaTypaJIbHOW CTETEHU

14 Crenens ¢ 1ienbpIM nokaszareneM. CTeneHb ¢ paluoHalbHbBIM IT0Ka3areneM. CBoiicTBa
' CTETIeHU

15 CuHyc, KOCHMHYC W TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HATYpaJIbHBIC JOTapU(MbI

JlelicTBuTenbHble uucia. Apupmernyeckue omnepanuu ¢ JAeWCTBUTEIbHBIMU
1.7 gyrciaamu. [IpuOmmkEéHHbIE BEIYMCIICHUS, IPaBUIa OKPYTIICHUS, TPUKHUJIKA U OLIEHKA
pe3yJbTaTa BEIYMCICHUN

1.8 IIpeoOpa3oBaHue BoIpaXKeHUH

1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuuecknue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPaBHEHHS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanmonansHbele HEpaBeHCTBA

2.7 IToka3zaTenbHble U JOrapuPMHUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB




2.10

VYpaBHEeHMsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILLbI
3 OyHKINU U TpapuKu
31 OyHKusa, cnocoOwbl 3amanus (QyHkiuu. ['paduk (ynkmuu. B3zaumao oOpaTHBIC
' ¢ynkuuu. Yétneie u Heu€tHble GyHKmu. [leprnognueckue GyHKINM
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHW (ynknun. Hymum Qyskuuu.
39 [IpoMexyTku  3HAKOMOCTOAHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHU.
' MakcuMymbl ¥ MUHUMYMbI (pyHkuuu. HauOomnbliee u HavMeHblee 3HAYCHHE
(GYHKIIUU Ha IPOMEKYTKE
33 CrenenHass (QyHKUMS C HAaTypaJbHBIM W IIeJBIM ToKazartenem. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U Tpa@uKu
3.5 [TokazarenbHas u norapudmuueckas GyHKINU, UX CBOMCTBA U TpaduKH
35 Touku paspeiBa. Acumntorsl rpadukoB ¢yHkiuil. CoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernuaeckas u reomeTpruuecKas mporpeccun. @opMyIia CII0KHBIX MPOLIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 [IpousBonHas ¢pyHkuuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIUHA
[IpumeHeHne NPOM3BOAHON K HCCIENOBAaHUIO (QYHKIMI Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHne HanOONbIIEro ¥ HauMEHBIIETO0 3HaYeHUS (YHKIMH Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoOXeCTBa U JIOTHKA
5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA
6.1 OmnwmcarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH




7.2

[IpsiMble U TIIOCKOCTH B MPOCTPAHCTBE

7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpaleHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

 .I'"'Mopakosuu. Anrebpa u Hayana ananuza, 10-11. Yacts 1. YueOHHUK.
MmuemosuHa, 2016.

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

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. A.I'' MopakoBuu. Anrebpa 1 Hauajna aHanuza, 10-11. [Tocobue s yunurtenen.
Muemo3suna, 2016.

2. AI'' Mopakosuu, E. E. Tynpuunckas. AnreOpa u Hauana aHanuza, 10-11.
KountposbHbie paboTsl. MHEMO3MHA, 2016.

3. JLA.AnekcanapoBa. AnreOpa u Hauana aHanuza, 10. CamocTosTeNnbHbIe pa0oThI
(mon pen. A.I''Mopakouua). Muemosuna, 2016

4. ®enepanbHas paboyas MporpaMMa CpeHero o0Iero oopa3oBaHus
Peanuzauus tpedoBanuit ®I'OC COO (MeTtoanueckoe nocooue s

yunressa, Mocksa 2023)

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
HNHTepHET — pecypcehl : 3JIEKTPOHHbIE 00pa30BATENbHBIE PECYPCHI U3 €IUHON
KoJuleKuu nuppoBbix oOpa3zoBarenbHbIX pecypcoB (http: // school —
collection.edu.ru /), (http:
//fcior.edu.ru/) : mH(MOPMAIIMOHHBIE, JIEKTPOHHBIE YIIPAXKHEHUS, MYJIbTUMEINA
PECYpPCHI, SIEKTPOHHBIN TECT
https://www.yaklass.ru/p/algebra#program-10-klass SIKacc
https://www.yaklass.ru/p/algebra#program-11-klass SIKiacc
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97EOBGEE7
DC Otxkpsithiit 6ank EI'D
https://oge.fipi.ru/bank/index.php?proj=DEOE276E497AB3784C3FC4CC20248DC
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