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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma pgaHHOTO y4eOHOro TpeAMEeTa OpPHEHTHpPOBaHA Ha
paccMOTpeHuUe n30paHHBIX BOIIPOCOB MaTeMaTHKH, 3HAYUTEJIBHO
paCIIMPSIONIMX PAMKH IIKOJbHOW mnporpammsel. IIporpamma pomosHsieT u
pa3BUBACT MIKOJbHBIA KypC MaTeMaTHKH, a TaKKe SABISICTCS MHGOPMAIMOHHON
MOAJICP)KKOM  janpHedmero  obpa3oBaHMsT W OpPUEHTHpOBaHA  Ha
YIOBJIETBOPEHUE 00Pa30BATEIIbHBIX MOTPEOHOCTEN CTAPIIUX IIKOJILHUKOB, UX
aQHAJTUTUYECKUX M CHUHTETUUYECKUX crocoOHocTei. OCHOBHAs uies JaHHOTO
y4eOHOro TMpeaMeTa 3aKjIloueHa B PACIIUPEHUM 3HAHUW ydYalluxcs 1o
HEKOTOPBIM  pa3jenaM MaTeMaTHKH, B  OOCCICUCHUH MPOYHOTO U
CO3HATEJIBHOTO OBJIAJICHUS YYAIIUMUCS CUCTEMOW MAaTEeMaTHUYECKMX 3HAHUU U
yYMEHUH, HE TOJILKO HEOOXOIMMBIX MPH c/ladye BHIITYCKHOTO dK3aMeHa, HO U JIJIst
HEKOTOPBIX IMIKOJBHUKOB - BAKHBIX IS IPOJIOJDKEHUS 00pa30BaHuUs.

Y4eOHbIl Kypc SBISETCS MPEAMETHO OPUEHTUPOBAHHBIM.

B mpomecce ocBoeHHs cOAEpKaHHUS JAHHOTO Kypca YYCHUKHU
OBJIQ/ICBAIOT HOBBIMH 3HAaHMSIMH, OOOTaIlAlOT CBOW JKU3HECHHBIA OIIBIT,
MIOJIy4aroT BO3MOXHOCTb IIPAKTUYECKOTO [IPUMEHEHUS CBOUX
WHTEJUICKTYaJIbHbIX, OPraHU3aTOPCKUX CIIOCOOHOCTEH, pa3BUBAIOT CBOU
KOMMYHUKATHUBHBIE CIIOCOOHOCTH, OBJIQJICBAIOT OOIICYYCOHBIMU YMEHUSMHU.
OcBoeHHME TPEAMETHOTO COAEpKaHUA Kypca M CaM MPOLECC U3YYEHUS €ro
CTaHOBSITCSL CPEACTBAMH, KOTOpbhIE OOECIEYUBAIOT MEPEeXoa OT OOydeHHs
yUaIUXCcsl K UX caMo00pa30oBaHUIO.

MN3yuenne Kypca mpeanojaracT  oOecredeHHue  MOJIOKHUTEIbLHOMN
MOTHBAllMM YYalIMXCS Ha TMOBTOPEHHUE pAHEEC H3YYCHHOIO0 Marepuana,
BBIJICJICHUE Y3JIOBBIX BOIPOCOB KypcCa, IMPEIHA3HAYEHHBIX ISl ITOBTOPCHMS,
WCIOJIb30BAHUE CXEM, MOJEJEeH, OMNOPHBIX KOHCIIEKTOB, CIPaBOYHHUKOB,
KOMITBIOTEPHBIX TECTOB (B TOM YHCIE WHTEPAKTUBHBIX), CAMOCTOSTEIbHOE
cocTaBJIeHHE (MOJICIMPOBAHUE) TECTOB.

MeTo10JI0rH4eCcKO OCHOBOM MPEIIAraeMoro Kypca sBJIseTCs
JeATeIIBHOCTHBIN MOX0]T K 00y4YeHUI0 MaTeMaTuke. JlaHHBIN oaxo
npeanosaraeT 00ydeHue He TOJIbKO TOTOBBIM 3HAHUSAM, HO U JIEITEIILHOCTH 110
MPUOOPETEHUIO ATUX 3HAHUH, CIIOCOOOB PACCyKJICHUI, J0Ka3aTeIbCTB. B cBs3n
C 3TUM B IIPOLECCE U3YUCHUS Kypca yUalIUMCs IPEAIaratoTCcs 3aaHus,
CTUMYJIMPYIOIINE CAMOCTOSATEILHOE OTKPHITHE UMH MaTeMaTHIECKUX (PaKTOB,
HOBBIX, PAaHEE€ HEM3BECTHBIX, IPUEMOB U CIIOCOOOB pEIICHUS 3a/1a4.

Hean yueoHoro npeamera: npodoprueHTaUs 00yUJaromnXCsi B BEIOOPE
JaTbHEHIIIeTr0 HapaBlIeHUsI 00yYeHHUs B CTAPIIEH MIKOJIE: CO3aHne yCIOBUN
JUTSL caMOpeaTn3alliy yJaluxcsi B poiiecce y9eOHOH AesITebHOCTH, Pa3BUTHE
MaTEeMaTUYECKHUX, MHTEIJIEKTYaTbHBIX CIOCOOHOCTEW M YMEHUN yUaluxcsl.

3agauu Kypca:

Pacmmpenue u yriryOiieHre mKoJIbHOTO Kypca MaTeMaTHKH.

AKTyanuzanms, CHCTeMaTH3alys 1 0000IIeHe 3HAHUN yJaluxcs 10
MaTEMAaTHKE.

DopMHUpOBaHUE Y yHAIIUXCA IOHUMAHUS POJIU MATEMATUYECKUX 3HAHUUN



KaK MHCTPYMEHTA, MO3BOJISIONIET0 BHIOPATH JIyUIINN BapHAHT ACHUCTBHM U3
MHOTHX BO3MOKHBIX.

Pa3BuTHe nHTEpeca yyamuxcs K U3y4eHUI0 MaTeMaTHKU.

Pacimpenue HaygyHOTO Kpyro3opa y4arimxcs.

OOyueHune CTaplIeKIaCCHUKOB PEIICHUI0 YIEOHBIX U )KU3HEHHBIX
npobJiieM, criocobaM aHanu3a HHGOpMaIKK, MoJydaeMoi B pa3HbIX (hopMax.

MeTtonbl 1 popMbl 00yuenus onpeaensatoTcs TpedoBanusamu OI'OC, ¢
Y4€TOM MHIUBUIYAIbHBIX U BO3PACTHBIX OCOOCHHOCTEN yUallUXCsl, pa3BUTHUS U
CaMOpPa3BUTHUS JTUYHOCTH.

Pa3BuBarommii ¥ BOCHUTATENbHBIA IMOTEHIMAT y4eOHOTro Kypca
MOJIHOCTBIO COOTBETCTBYET OCHOBHBIM HJIEAM, 3al0KE€HHBIM B DenepanbHoOU
o0Opa3oBaTeabHOM MporpaMMe cpeaHero oouiero oopa3oBaHus.

COJEPXAHUE OBYUYEHUA

10 KJIACC

«DYyHKIUU ¥ TpapuKU. YpaBHEHUD)
['paduxu ypaBuenuii. ['paduueckuit cnocod npeacrapieHus nHGopmaIuu.
«CunThiBaHHe» CBOMCTB (DyHKIMH 1O ee Tpaduky. Mcrnonap3oBaHne CBONCTB
byHKIMNA 1S penieHus: ypaBHeHU. PazmudHble METOIbI PEIICHUS CUCTEM
YPaBHEHUM.
Onpenenenue napamerpa. PelieHre ypaBHEHUM, COAEPKAIINX [TapaMETPBhI.
Pemenue cucteM ypaBHeHuit ¢ mapamerpamu. [loctpoenue rpadhmkoB QpyHKIu
Y 3aBUCUMOCTEM, COAEPKAIIMX 3HAK MOAYJIA.
Teopema o nenennn ¢ ocratkoM. CpaBHEHUE JEHCTBUTEIBHBIX YUCEIL.
PaBHOCHIIBHOCTH ypaBHeHHH. YpaBHeHus Buaa P(x) m Q(X) = 0. HecrannaptHbie
MIPUEMBI PEIICHUS YPAaBHEHUIA.

«TekcToBbBIE 3a1a4YN»
[IpakTKO-OpHEHTUPOBAHHBIE 3a/1aud. 3aJa4M Ha MPOLICHTHI. 3aJauu Ha
ONTUMU3ALUIO.
3ajaur Ha IBMOKEHHUE. 3a7a4u Ha JIBUKEHHE 110 peKe. 3a/1auM Ha JBMXKEHHUE 110
OKPY>KHOCTH. 3aJ]a4u Ha OMPEICIICHUE CPEITHEN CKOPOCTH IBUKEHHUS. 3a/1aun Ha
COBMECTHYIO pa0O0Ty. 3a/1aur Ha CMECH U CIUIaBbl. 3a/1a4u Ha pa30aBIICHHE.

«Ilimanumerpus»

MHuoroyronbHuKH. OKPY>KHOCTb. YTJIbI B OKPY>KHOCTH. BricanHasi u onucanHas
okpyxHocTH. [Tmomanu minockux ¢uryp. [IpaBunbHbIe MHOTOYTOJIEHUKH.
Bekropsl. CkalisipHOE TPOU3BEAEHNE BEKTOPOB. MeTo1 KOOpIUHAT.
[ImarnMeTprYeCKHe 3a1a4U OBBIIECHHOMN CI0KHOCTH.



11 KIIACC

«Yucaa. IIpeodpaszoBanus»
[TpeoOpa3zoBanus UppalMOHATBHBIX, TOKA3aTEIbHBIX, TOTAPHU(PMUUECKHUX,
TPUTOHOMETPUUYECKHUX BbIpakeHUH .CpaBHEHNE JEICTBUTEIbHBIX YUCEIL.

«KomOuHaropuka. Teopusi BeposiTHOCTE»

KomMbOunaropuka. [loouepennblili 1 0qHOBpeMEHHBIN BBIOOP. PazMerieHus
ITOBTOPEHUSIMH, COYETAaHUs C NOBTOpEeHUAMH. [lepecTaHOBKH.

BepositHocTh. YacToTa cOOBITHS, BEPOSITHOCTh. PaBHOBO3MOXKHBIE COOBITHS U
IIOZICYET UX BEPOATHOCTH. ['eoMeTpruyeckas BEpOATHOCTb. BeposTHOCTH
coObITUH. Y cnoBHAs BepossTHOCTh. HezaBucuMocTh coObITHil. BeposTHOCTH
MPOU3BEACHUS HE3aBUCUMBIX cOObITHI. @opmyna bepuyiu. Pemenue 3agad.

«Tpuronomerpus»

[IpocTenmme TpUroHoMeTpuIeckne ypaBaenus. llpukinanneie 3anaun,
CBOJAIIMECS K PEMICHUIO MPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUH U
HepaBeHCTB. O0acTh 3HAUEHU TPUTOHOMETPUYECKUX (PYHKIUH.
Penienrie TpUroHOMETPUYECKUX YPABHEHUM, HEPABEHCTB U UX CUCTEM,
COJIEpKAIIUX IIEPEMEHHYIO IO 3HAKOM MOJYJIS.

Pemenue 0osee ClIoXKHBIX TPUTOHOMETPUYECKUX YPABHEHHUM U UX CUCTEM,
IIPUMEHEHUEM HECTAHAAPTHBIX METOOB.

Hcnonb30BaHME OCHOBHBIX CBOMCTB TPUTOHOMETPUYECKUX (DYHKLIUN B 3aa4ax
napaMeTpaMy. TpUTOHOMETPUYECKHUE YPABHEHUS, CUCTEMBI YPABHEHH,
COJIepaKallKe Mapamerp.



[UJIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHSA VYYEBHOI'O KVYPCA
«Matemaruka: wu30panabie Bompockl» (basoBeiii ypoBenp) HA VYPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HayKaxX, TEXHOJIOTHsX, cpepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMAaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKkTepa YKOJOTUUECKUX MPo0JieM, OpUeHTAIUs
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypou Kak CpEeJICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3OBBIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIHNIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/bCKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHMPOBAHHBINA HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMAUH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pa3M4HbIX (PopMmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJsIMM  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3a7aud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHMCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOMpPATh CIOCO0 pELeHHs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUII U MBICIHUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasl 1eITEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaThb IMPOLECC U pe3yslbTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce oOydaromuiics TOJYYHUT CIIETYIONTHE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «MatemaTuka: u30paHHbIe BOITPOCHDy (0a30BbIil YPOBEHBD):

DyHKIUHN U TPAPUKU:

OTIEpUPOBATh TOHATUSIMU: JIMHEWHAs, KBaJpaTU4yHas W JAPOOHO-JTMHEHHas
(GyHKIIUU, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEAOBAHKE U MTOCTPOCHUE UX TPadUKOB;

CTPOUTh TEOMETpUYECKHE O0O0pa3bl ypaBHEHWH W  HEPaBEHCTB HA
KOOPJAWHATHOW MJIOCKOCTH;

UCIIOJB30BaTh Tpauku (QYHKIUNA IS HUCCIENOBAHUS TMPOILIECCOB MU
3aBUCHUMOCTEH MpHU PEIICHUH 3a7a4 U3 JPYTrux Y4eOHBIX MPEAMETOB U pealibHOU
YKU3HH, BBIpAXXKaTh (OPMYJIAMH 3aBUCUMOCTU MEXK/y BEIMUYNHAMU;



CBOOOJTHO OIEPUPOBATH MOHITHUSAMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

NPUMEHATh PA3IUYHBIC METOABl PEIICHUS PAlMOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPABHEHUN, NPUMEHATH METOJ HHTEPBAJIIOB [UI PELICHHS
HEPABEHCTB;

CBOOO/IHO OIEPUPOBATH MOHATUSMU: MHOTOWIEH OT OJHOM MEpPEMEHHOM,
MHOTOWICH C TeNbIMH KOd(DPUIIMEHTaMH, KOPHM MHOTOWICHA, MPUMEHSThH
JIeJICHUE MHOT'OYJIEHa HA MHOTOYJIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL peLLIeHUs 3aay.

«TekcToBBIE 3a0a4YN» .

OPUMEHATHh JIpOOM W MPOLEHTHl JJIs pPELICHUs MNPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIICH 3HAHUN U PEATbHOMN KU3HU;

NPUMEHSATH MPUONMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHUN;

IIPUMEHATH ONPENCIIUTENIN Ul PEIICHUS CHUCTEMBl JIMHEWHBIX YPAaBHEHMWH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C IIOMOILBI CUCTEMbI JUHEHHBIX YPABHEHUN,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpHUI] U OINpEAeIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT;

MOJICJIMPOBaTh pealibHble CUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPDAXXECHUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHMIO 3aJadd, HCCIENOBaTh
MOCTPOEHHBIE MOJICNIU C UCIIOJIb30BAHUEM alapara ajreophl.

«MnaHnmeTtpuar:

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JJISI HAXOXKACHUS Pa3IUYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYrOJbHUKOBY»), MPUMEHATh HX MpHU
pELIEHNU TeOMETPUIECKHUX 3a1ay.

Bnagers moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIeMEHTOB MOJ00HBIX Guryp. [lonb3oBaThest cBOWCTBaMHU MO100MS MPOU3BOJIBHBIX
buryp, ymeTb BBIUMCIATH JJIMHBI W HaXOAUTh YIJIbI Yy MOJOOHBIX (uUryp.
[IpumeHsATh cBOMCTBa MOJ00OMS B MPAKTHMUECKUX 3a7adyax. YMEThb NPUBOIUTH
PUMEPBI TTOIOOHBIX (GUTYP B OKPYKAIOIIEM MHUPE.

Ilonp30BaThCsA TEOpEMaMU O MPOU3BEICHUHU OTPE3KOB XOPJ, O MPOU3BEICHUH
OTPE3KOB CEKYLIUX, O KBaJApaTe KacaTeJIbHOM.

[Tonb30oBaThCA BEKTOpAMH, MOHUMATh MX T€OMETPUYECKHM U (U3HUECKUI
CMBICII, MPUMEHATh HMX B PELUICHUU TEOMETPUYECKUX U (PU3MYECKHUX 3ajad.
[IpuMEHATH CKaJISIPHOE NMPOU3BEAEHNE BEKTOPOB JJIsl HAXOXKIAEHUS IUIMH U YTIIOB.



[Tonp30BaThCs METOJOM KOOPAMHAT HA IIJIOCKOCTH, HPUMEHSTH €ro B
pEIIEHNH Te€OMETPUUYECKUX U MPAKTUYECKUX 3a/1ad.

Boruncnars (pa3nauyHbIMU CIOCOOAMHM) TUIOINIA/b TPEYTOJIbHUKA U IUIONIAAN
MHOTOYTONBHBIX Guryp. I[IpUMEHSTh MOJyYEHHbIE YMEHHUS B MPaKTUYECKHUX
3ajlayax.

Brnanerr NOHATUSMHM BIHMCAHHOTO W IEHTPAJIBHOIO YIJIa, KCIOJIb30BATh
TEOPEMBI O BIIUCAHHBIX YTiaX, YIriaxX MEXIy XopJaMH (CEKYIIUMH) U yTie MEXIY
KacaTeJIbHON U XOP/I0M IIPH pelICHUH T€OMETPUUECKUX 3a1ad.

BnaneTs moHsATHEM OMMCAHHOTO YETHIPEXYTrOJbHUKA, MPUMEHSITH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TP PEIICHUU 3a]1a4.

[IpuMeHATh TONYyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMaTUUYECKHE
MOJIEIH IS 3a/1a4 pEAIbHOM KM3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C MPUMEHEHHEM MOJ00UsI U TPUTOHOMETPHH.

K koniy obOyuenuss B 11 kjacce 0OydyarOIIMICAd TOJYYUT CIECAYIOIIHNE
MpEeAMETHbIE PE3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl YU4EOHOTO
Kypca «MaTeMaTtuka: u30paHHbIE BOITPOCHD (0a30BbIil YPOBEHBD):

«Yucaa. IIpeodpaszoBanus»:
UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMs

BBIPAKEHU;

BBITIOJTHATH MPE0Opa30BaHMS YHCIIOBBIX BBIPAKEHUH, COEPIKAIINX CTETICHH C
paIMOHAIBHBIM TTOKA3aTeNIeM;

UCIIOJIb30BaTh CBONCTBA jorapupmMoB JUISt npeoOpa3zoBaHus
Jorapu(MUYECKUX BBHIPAKECHHUI;

CBOOOJHO OTEPHUPOBATH TOHATHIMH: HPPAIlMOHAIBHBIC, MMOKa3aTeIbHBIC H
JorapupMHUYECKHE YPaBHEHHUS, HAXOIUTh UX PEIICHHS C TIOMOIILI0 PABHOCHUIIBLHBIX
MEePEXO0B WM OCYIIECTBIISS MPOBEPKY KOPHEH;

MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI JUTsl TpeoOpa3oBaHMs
TPUTOHOMETPHYCCKUX BBIPAKCHUH.

«KombuHatopuka. Teopua BepoATHOCTEN»:

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: CIYYalHBIA OKCIEPUMEHT (OIIBIT),
CIIy4aifHOe COOBITHE, JICMEHTAPHOE CITydaiHOe COOBITHE (DJIIEMEHTAPHBIN MUCXO]T)
CIIy4aifHOTO  OTBITa, HAXOJWTh BEPOSTHOCTH COOBITHM B  OMNBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITUSMH;

HaXOJUTh U (POpMYyIHUPOBaATH COOBITHS: TIEPECEUCHHE, OOBEIMHEHHUE TaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIIOJIOXKHOE JAaHHOMY, HCIIOIh30BaTh JIUATPAMMBI
Diiniepa, KOOPJAMHATHYIO MPSAMYIO JJIS PEIICHMS 3a7ad, MOJb30BaThCs (GOpMYIIOn
CJIOEHUSI BEPOSITHOCTEN /ISl BEPOATHOCTEN JABYX U TPEX CIIy4YailHbIX COOBITHH;



ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKECHHE
BEPOSITHOCTEW, HE3aBHUCUMBIE COOBITHS, JIEPEBO CIyYaHOIO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMII C NOMOIIBIO MpaBUja YMHOXKEHHS, JepeBa
CIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy IOJTHOW BEPOATHOCTH, (HOPMYITy
baifeca npu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
110 OPTaHHU3aLUHU CIIYYalHOTO IKCIIEPUMEHTA;

NPUMEHATHh HM3yYECHHbIE KOMOMHATOpPHBIE (HOPMYJBl I MEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3aJlay Mo TEOPUU BEPOSITHOCTEM;

CBOOOJHO  OMEpUPOBATH MOHATUSMHU: OWHAPHBIM  CIy4yalWHBIA  ONBIT
(ucblTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE UCHBITAHMS, CEpUs HCIBITaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUN: B CEpUHM HCIBITAHUN 1O IEPBOrO ycnexa, B
cepun UcnblTaHUM bepHyiiu, B ombITe, CBI3aHHOM CO CIy4ailHbIM BBIOOPOM U3
KOHEYHOU COBOKYITHOCTH.

«Tpuronomerpus»:
CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,

OPUMEHATh HeoOXoaumble  (GOpMyJibl  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKNX YPABHEHHUI;

OCYHIECTBJISITh OTOOpP KOpPHEW MpH pEUIEHUU TPUTOHOMETPUUECKOIO
YPaBHEHUS;

CBOOOIHO OINEpUPOBaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble (GOpMyINbl  JUIsl  PEIIEHHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

permarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeJbHBIE,
jgorapupMuyeckue UM TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
CoZleprKalle MOLYJIA U IApAMETPBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pasoBare/ibHbIC
padoTshI padoTbi(3auer)
pecypchl
1 Oyukuuu U rpaduku. Y paBHEHUS 13 1
5 TekcToBbIC 3a1aUn 1 1
3 [Inanumerpus 10 1
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 3
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmenoBanue pasjaejioB ¥ TeM (uudposrie)
Konrtpoasnbsie IIpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThbI paboTbI(3aueT)
pecypchl
1 Yucana. ITpeoGpazoBanus 11 1
2 Komb6unaropuka. Teopust BeposTHOCTEM 11 1
3 Tpuronomerpus 12 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
MocTpoeHune rpadmkoB OyHKLMA K
1 3aBMCMMOCTEN, CoAepXKaLLMX MOAYIb 1
MocTpoeHune rpadmkoB OyHKLMI U
2 3aBMCMMOCTEN, CoAepXKaLLMX MOAY b 1
3 PelwleHne ypaBHeHMWIA C napamMeTpoM rpadpuyeckm 1
PewweHuve ypaBHeHuMIn C napamMeTpom
4 rpadunyecku. 1
PelueHne ypaBHeHMI ¢ napameTpamu
5 rpacounyecku 1
6 [eneHne MHOro4neHoB 1
7 [eneHne MHOro4neHoB. 1
8 Cxema lNopHepa. 1
9 Teopema besy 1
10 PelueHne ypaBHEHMI BbICLLMX CTEMNEHEN 1
11 BosBpaTHble ypaBHEHWSI. 1
12 OpHopoaHble ypaBHEHUS. 1




3aueTHas pabota Ne1 no Teme PyHKUUA n

13 rpacvku, ypaBHeHus1.
14 TekcToBble 3a4ayun Ha OBUXKEHME.
15 TekcToBble 3a4ayun Ha OBUXKEHME.
16 3agaym Ha COBMECTHYHO paboTy.
17 3agaym Ha COBMECTHYHO paboTy.
MpouUEHTHbBIE BBIYMCIEHUSA B XKU3HEHHbIX
18 cUTyaumsix.
MpoLEHTHbIE BLIYUCIIEHUS B XKU3HEHHbIX
19 cUTyaumsix.
20 3apgaun, cBA3aHHble ¢ GAHKOBCKUMU pacyeTamu.
21 3agaun, cBA3aHHble ¢ HAHKOBCKUMW pacyeTamu.
29 3agaym Ha cmecu U cnnaBbl, PacTBOPSI.
23 3agayum Ha onTMMK3aLmL.
3ayeTHas pabota Ne2 no pelueHunio TeKCTOBbIX
24 3agau.
PelueHve TpeyronbHMKOB. Beluncnexmne
25 nnowaaen nnockux uryp.
YeTblpexyronbHukun. BelumcneHve nnowanen
26 NNocKkux curyp.
BnncaHHbIe U onNncaHHbIE TPEYrONbHUKMU,
27 BbluncneHuve nnowagen nnockux uryp.




BekTopsbl. [MpocTenwmne 3agaymn B KoopanHaTax.

28
29 BekTtopsbl. [pocTenwne 3agayun B koopamHaTax.
30 BekTopbl. MeToq koopanHaT B 3agavax.
31 BekTopbl. MeToq koopavHaT B 3agavax.
lMnaHMmeTpuryeckne 3agaym NoBbILLEHHON
32 CIOXHOCTW.
BaueTHas pabota Ne3 no Teme NnaHnmeTpus,
33 CsowictBa curyp. Pewenne 3agauv.

34

UTtoroBoe 3aHATHE (CeMmuHap)




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero p G u3ydyeHusi oOpasoBaTesibHbIE
a00TBI a00THI
P P pecypchl
1 JdenumocTb Lenbix Ymcen 1
2 JdenumocTb Lenbix ymcen 1
3 JdenumocTb Lenbix Yucen 1
4 JdenumocTb uenbix Yucen 1
5 MpeobpasoBaHns MppaLMoHarnbHbIX BblpaXKeHWN 1
6 MpeobpasoBaHns MppaLMoHanbHbIX BblpaXKeHUN 1
MpeobpasoBaHusa NokasaTenbHbIX U
7 norapnMmUYeCcKnx BblpakeHUn 1
MpeobpasoBaHWs NokasaTernbHbIX U
peobp
8 norapnMmnYeCKmX BblpaKeHUn 1
MpeobpasoBaHWs NokasaTernbHbIX U
peobp
9 norapnMmUYeCcKnx BblpaKeHUn 1
MpeobpazoBaHMs TPUFOHOMETPUUECKMX
10 BblpaXKeHWni 1
MpeobpasoBaHWsA TPUTOHOMETPUYECKMX
peobp p p
11 BbIpaXeHWii 1 1
12 KombuHaTopuka 1




KombunHaTtopuka

13

14 KombuHartopuka

15 KombuHaTtopuka

16 Teopusa BEPOATHOCTEN M CTaTUCTMKA

17 Teopusi BEPOSATHOCTEN U CTAaTUCTUKA

18 Teopwusi BEPOSATHOCTEN U CTAaTUCTUKA

19 Teopwusi BEPOSATHOCTEN U CTAaTUCTUKA

20 Teopwusi BEPOSATHOCTEN U CTAaTUCTUKA

21 Teopwusi BEPOSATHOCTEN U CTAaTUCTUKA

22 Teopusi BEPOSATHOCTEN U CTAaTUCTUKA

23 TpUroHOMeTpUYECKNE YPaBHEHUS

24 TpUroHOMeTpUYECKNE YPaBHEHUS

25 TpuUroHoMeTpryeckue ypaBHeHUs!

26 TpuUroHoMeTpryeckue ypaBHeHUs!

27 Cucrtembl TPUrOHOMETPUYECKUX YPABHEHUI
28 CncTeMbl TPUrOHOMETPUYECKNX YPaBHEHUN
29 CncTeMbl TPUrOHOMETPUYECKNX YPaBHEHUN
30 Cucrembl TPUrOHOMETPUYECKUX YPaABHEHUI
31 MpocTeliwne TpUroHoMeTpudeckmne




HepaBeHCTBa

MpocTeiine TpUroHoMeTpruYeckme

32 HepaBeHCTBa

MpocTeiilimne TPUroHOMETpPUHECKMe
33 HepaBeHCTBa
34 Wtoroeoe 3aHaTue (cemuHap)




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI YYEHUKA

Marematuka: ajirebpa 1 Hayajia MaTeMaTUYECKOro aHalln3a, reoMeTpus. Anredpa u Hadana
maTeMatudeckoro aHanuza 10-11 kiacc. YueOnuk ba3oBbiii u yriy0iaEHHBIN ypOBHH,

ITpoceenienne 2020

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1. Anrebpa: yueOHOE OocOOHe ISl ydaluxcs 8 Kiacca ¢ yriayOJeHHbIM
n3yudeHreM mMarematuku / moa ped. H.S. Bunenkuna. - M.: [Ipoceemenue, 2010.
2. Anrebpa: yueOHOe mocooue st yuanmxcs 9 kiacca ¢ yriyO0JaeHHbIM

u3ydeHueM marematuk / nmoj pen. H.5. Bunenkuna. - M.: [Ipocsemenune, 2008.

3. Bunenxun H.Jl. Anrebpa u Havana ananu3za: yaeOHuk aiis 10 KIL. ¢
yrayOJeHHBIM U3yUYeHHEM Kypca MateMatuku. - M.: [Ipocsemienue, 2011.

4. Bunenxun 51.77. Anrebpa u Havasia aHaiau3a: yaeOHUK s 11 KIL. ¢
yrayOJeHHBIM U3YUYeHHEM Kypca MateMmaTtukii. - M.: [Ipocsemienue, 2011.

5. Buicoyxuii M1.P. EI'D 2013. Maremartuka. 3anaua BS. 3aiaun Ha Haumydmmii
BBIOOp: paboyas TeTpanas,-MIIHMO, 2013.

6.  Bwicoykuu H.P., I'vwun /. J[. v np. EI'D. Marematuka. YHUBEpcalbHbIC
Martepuabl s moarotoBku ydamuxcs / moa pen. A.JI. Cemenosa u U.B. fmenko). - M.:
WuTennexr-niedrp, 2012,

7. Topoun P.K. EI'D 2011. Marematuka. 3agaya C 4. - M.: MITHMO, 2011.

8. ITywun J[.J], Manviwes A.B. EI'D 2012. Marematuka. 3amaua B10: pabouas
terpaab / nox pen. A.JI. Cemenona, 1.B. Amenko. - M.: MITHMO, 2013.

9. EI'D 2013. Marematuka. 3000 3amanuit yactu B ¢ orBeramu / nmoxa pea. U.B.
Amenko, A.JI. Cemenona u np. - M.: U3narensctBo «Ik3amen», 2013.

10. Epwosa A.Il. T'onobopoovko B.B. Anrebpa u Hawana anamuza. 10-11 k.
CamocrosiTenbHbIe U KOHTPOJIbHBIE paboThl. - M.: Plnekca, 2011.

11.  Epwosa A.Il., I'onobopoovko B.B. YctHas reometpuda. 10-11 kmaccel. - M.:
NIJIEKCA, 2010.

12. 3ue b.I'. 3amaun 1o anrebpe u Hadana aHanuza. - CII6.: Mup u cembs, cepus
Maructp, 2000.

13.  3ue b.I'. Ctepeometpus. Ycrtubie 3agaun. 10-11 xmaccsl. - CII6.: YePo-na-Hesge,
2004.

14. 3ue b.I'. Ypoku noBropenus. - CI16: Mup u cembs, cepust Maructp, 2003.

15. Koszko A.U., Ilangepos B.C. EI'D. Marematuka. 3amaya C5. 3agaum ¢
napametpamu / moj penakmueit A.JI. Cemenona, U.B. Amenxo. - M.: MITHMO, 2011.

16. Hexpacos B.b., I'vwyun J1.J1., Kueynes J1.A. Marematuka: yueOHO-CIIpaBOYHOE
nocobwue. - CII6.: ITpocsemenne, 2009.

17.  IHlocuyenvckas M.A., Ilocuyenvckuti C.E. EI'D 2012. Maremartuka. 3agava B2:
pabouas Tetpans / moxa pen. Cemenona A.JI., Smenko 1.B. - M.: MITHMO, 2011.

18. Cepeees KH., Ilangepos B.C. EI'D. Maremaruka. 3amaua C3. YpaBHeHUs U



HepaBeHcTBa / mox pen. A.JI. Cemenosa, U.B. Amenxo. - M.: MITHMO, 2011.

19. Ckanasu M.M. COOpHUK KOHKYPCHBIX 3a7a4 M0 MaTEMATUKE IS TTOCTYIAIOIINX
B BY35L - M., 1999.

20. Cmupnos B.A. I'eomempus. 1lnmanumeTpus: mocodue ajis moaAroToBkud kK EI'D /
nox pen. A.JI. Cemenona, U.B. Amenko. - M.: MITHMO, 2009.

21.  Cmupnos B.A. EI'D 2010. Marematuka. 3agaua B6: pabouas tetpanb. - M.:
MITHMO, 2010.

22.  Cmupnos B.A. EI'D 2012. Maremaruka. 3agauya B4. Ilnanumerpus: yriael u
JUTMHBL: paboyas Tetpaas / o pen. A.JI. Cemenona u U.B. SAmenko. - MIITHMO, 2011.
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