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IlosicHuTeIbHAS 3aNMHCKA
Pabouass mporpamMmma mo MaTeMaTHKe MpeAHA3HA4YCHA JUIA OOyJarommxcs 5 — 9 KJIacCoB ¢ OrpaHUYCHHBIMHU
BO3MOXKHOCTsIME 3710poBbsi (OB3) m HampabimeHa Ha peammarnmio DenepanbHBIX TOCYIAPCTBEHHBIX 00pa30BATEIBHBIX
CTaHJAPTOB OCHOBHOT'O 001IIeTo 00pa3oBanus. [Iporpamma pa3paboTaHa Ha OCHOBE:

® OenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpaszoBannu B Poccuiickoit denepanmny;

® QenepaIbHOrO  rOCYIApCTBEHHOIO — 00pa30BaTENBbHOIO  CTaHIapTa OCHOBHOrO  o0Liero  oOpa3oBaHud,
YTBEPXKIEHHOT0 IIpHKa3oM MuHuncTepcTBa oOpazoBanus u Hayku Poccuiickoit ®eneparyn ot 17.12.2010 Ne 1897 (nanee —
@®I'OC ocHOBHOTO 00IIEr0 00pa3oBaHMs);

® Y4eOHOro IIaHa Ha TeKYITUIA TOJI.

Hannast pabouas nmporpamma npenHa3sHadeHa Juist paboThl 0 ydeOHUKaM:

» MaremaTnka: yueOHUK I SKiacca o0eodpa3oBaTeibHbIX oprann3ammii (peaaknueit Bunenkuna u ap.)
» MartemaTrka: yueOHHK JUTs 6 Kiacca 001ieo0pa3oBaTelibHbIX opranu3anmii (penaxiumei Bunenkuna u ap.).
» Anrebpa: yueOHUK i 7 Kiacca obieo0pa3oBaTebHbIX opranuszanuii (pemakims C.A. TenskoBCKoro.
» Anrebpa: yueOHuK i 8, 9 kimaccoB obIeodpa3oBaTenbHBIX opranusaimii (penakius A.I'. Mepsisk, B.B.
[onouckuit, M.C. Sxup).
» Teomerpus 7 — 9 kiaccel: yueOHUK s oOureobpazoBatenbHbix opranmsamii (JI.C. ATtaHacsH,
B.®.byry3os, C.b. Kagomies u apyrue).
ean:
1. ObGecneuenue 6a30BOro CTaHAapTa MaTEMAaTHYECKUX 3HAHUI Ha BCEX CTYMEHSX U YPOBHSIX.
2. OOyyeHue, CIIOCOOCTByIOIIEE PA3HOCTOPOHHEMY  PAa3BHTHIO  KaXAOTO  Y4YEHHKA,  Y/IOBIETBOPSIOIIEE
o0pa3oBaTesbHbIE TIOTPEOHOCTH YUAIIUXCS U MX POAUTEIEH.
3agaum:
e [loBbICHTH ypOBEHb OOLIETO PA3BUTHS JICTEH.
e CriocoOCTBOBaTh YCBOGHMIO Y4YAIIMMHKCS 0a3HMCHBIX 3HAaHMW MO0 MaTeMaTHKE Ha YPOBHE 00Ie00pa3oBaTElIbHBIX
IIKOJI.
o KOppeKTI/IpOBaTB WHAUBUAYaJIbHBIC HEAOCTATKH HCI/IXOd)PBH‘-ICCKOFO pa3sBUTHUA.
e ®opMuUpPOBATh NPOCTPAHCTBEHHBIE IIPEICTABICHHUS, JJOTMUECKOE MBIIICHAE YYaIlUXCsl.

ITporpamma paccuntana Ha 5 ner mo 1 dacy B Hememto. KoHTponp 3HaHUM ywyamumxcs JaHHOW HpOrpaMMoil He
NpEaAYCMOTPEH, OLICHUBAHNUE IIPOUCXOANUT Ha OCHOBHBIX YPOKaX MaTEMaTHKHU.

B 9 xnacce mporpamma paccuntana Ha 34 daca B rof 1o | yacy B HEJeJiO, pacCUMTaHa Ha IMOMOIIb YYaIIUMCS B
MOATOTOBKE K C/laue dK3ameHa 1o MateMaTrke B popme OI'D. OnrtumanbHol (opMO OATOTOBKU K DK3aMEHaM SIBJISIFOTCS
IPYNIIOBbIE 3aHATHS, KOTOpbIE IMO3BOJSIIOT PACIIMPUTH W YrIyOWTh HM3y4aeMblii MaTepuan I0 LIKOJIBHOMY KYypCy,
(dbopMupytoT 6a3y oOLIUX YHUBEPCAIBHBIX IPHEMOB U MOJXOJIOB K PELICHHIO 33JJaHUI COOTBETCTBYIOIIUX THUIIOB.

Ilenu rpynnoBbIX 3aHATHIM:

MOATOTOBUTh YYalMXCS K C/aye HMTOrOBOrO JK3aMEHa B COOTBETCTBMM C TPEOOBAHUSIMU: JUISl YCHEHIHOI'O
MIPOXOXK/ICHUS] UTOrOBOM aTTECTAllMM HEOOXOIMMO HaOpaTh B cyMMe He MeHee 8 OaiuioB, U3 HUX HE MeHee 3 0ajuloB B
Mojyne «Anredpay», He MeHee 2 OaitoB B Moayie «['eoMeTpusi» 1 He MeHee 2 0aiioB B Mofylie «PeanbHasi MaTeMaTHKay.

3anmaun 11 9 kinacca:

1. TloBropuTh U 00OOIIUTH 3HAHUS IO anredpe 3a Kypc OCHOBHOM 00111e00pa30BaTENbHOM HIKOIBI.
2. TloBTOpHTH M 00OOIIUTH 3HAHUSI IO TEOMETPHH 32 KYPC OCHOBHOM 00111600pa30BaTeNbHOM HIKOIBI.
3. Beoipaborats ymenue nonb3oBathess KM, cripaBoYHBIMU MaTepHaiaMu, 3a0NHITh OJaHKU C OTBETAMH.

IIpu opranmzanmu mnporecca o0ydeHuss odydaromuxcs ¢ OB3 B paMkax JaHHOW MPOrpaMMBbl MPEAIONaraercs
MIPUMEHEHHE CIIEYIOIINX NeJarOrMYeCKUX TEXHOJIOTUH 00yueHusI:

- JIMYHOCTHO-OPUEHTUPOBaHHAasl (TeAaroruka COTPYAHUYECTBA), MO3BOISIONIAS YBUIETh YPOBEHb OOYYEHHOCTH
YUEHHKA ¥ CBOEBPEMEHHO MOIKOPPEKTHPOBATH €&

- TEXHOJIOTHSI YPOBHEBO# Au(depeHrannm, no3Bossomnas peOeHKY BBIOUPATh YPOBEHb CIIOKHOCTH;

- UH(OPMAIIMOHHO-KOMMYHHKAIIMOHHASI TEXHOJIOTHS, 00ecreunBaromas GOpMHUpOBaHHE yIeOHO-TO3HABATEILHON U
UH(pOPMALIMOHHO# JIeATETLHOCTH YUaIUXCSI.

Hcnonp3oBaHre TEXHOJIOTMH B MPEMOJABAHUM MATEMAaTHKH IMO3BOJIIET HEMPEPHIBHO MEHSATh (GOpMbI paboThl Ha
YpOKe, TMOCTOSIHHO YepEelIOBAaTh YCTHBIE M TMUCbMEHHBIC YIPAXKHEHHS, OCYHISCTBISTH pa3HbIE MOIXOMAbl K PEIICHHIO
MaTeMaTH4eCKHX 3aJady, a 3TO IOCTOSHHO CO3[aeT M MOJJICPKMBACT HWHTEIUICKTYAJIbHOE HAMpPSDKEHUE Yy4YalluxXcs,
(GhopMHUpPYET Y HUX YCTOHYMBBIH UHTEPEC K U3YUCHHIO JaHHOTO MPEAMETA.

Pabora ¢ mersmum OB3 Benércsa meneHampaBlIeHHO KaXObli YPOK C MOMOMIBIO TU(PEpESHIIMPOBAHHOTO
MIPUMEHEHHUS CICYIOMUX MPUEMOB:

. IloaTanHoe pa3bsicCHEHUE 3aJaHUI.

TTocimemoBaTeIbHOE BHITIOJIHEHUE 3aJaHUH.

[ToBTOpEHUE yJIAIMMCSI HHCTPYKIIMHU K BBITIOTHEHHUIO 3a[aHUSL.

ObecnieueHne ayr0-BU3yaIbHBIMI TEXHUIECKUMH CPECTBAMH O0yICHUSI.
[lepemMeHa BUIOB IeSATENHHOCTH.

[NoxaroroBka ydammxcs K nepeMeHe BUIa JeATEIbHOCTH.

[penocraBieHne AOMOTHUTENHLHOIO BPEMEHH ISl 3aBEPIICHUS 3a1aHHS.
YrpouieHHbIe 3aJaHUs Ha JI0M.

[penocraBieHne AOMOTHUTENHHOIO BPEMEHH IS CIAYH JOMAIIHETO 3aJaHusL.
Hcnonp30oBaHue YIIPOLICHHBIX YIPAXKHEHHH.

Hcnonb30BaHKe WHIMBUIYATbHOW IIKAJIBI OLICHOK B COOTBETCTBUH C YCIIEXaMH B 3aTPAaueHHBIMU YCHITHAMH.
Paspelnenue nepenenarth 3aJaHue, ¢ KOTOPbIM OH HE CIIPaBHIICS.



OcHOBHOE conepKaHHE Kypca MaTeMaTHKH 5 — 6 KJIAaccoB COCTaBIISIET MaTepHal apu(pMETHYECKOro |
TEOMETPUUECKOro xapakTepa. [Ipu m3ydeHHH apuMETHKH OCHOBHOE BHHUMAaHHE yJeisiercsi (JopMHPOBAHUIO IIMPOKOTO
Kpyra NpakTUYeCKUX HaBBIKOB, BBIYHMCICHHUH (IIPOYHbIC HABBIKHM BBHIMOJHEHHS NEHCTBHI HAJ CPAaBHHUTEIHLHO HEOOIBIINMHU
YHucIaMH), a TaKke OOydeHHE PEHICHHIO HECIOXKHBIX 3a1ad. ApuMeTHUecKHil Marepual, CBSI3aHHBIH C IOHSITHEM
MIPOITOPIIMOHANBHOCTH TIepeHocuTest u3 6 kiacca B 7 kimacc. B 7 kimacce Oynmer mponobkeHO (POPMHPOBaHNE HABBIKOB
BBIYMCIIEHUH C PalIOHAIBHBIMHU YUCIaMH, padoTa ¢ MpOIEeHTaMU. MeHseTcsl poiib TeOMETPUIECKOro Marepuana B 5 — 6
kiaccax. OCHOBHOE BHIMaHHE YIENSETCsl HAKOTUICHHUIO YYaIlMMHUCS OIIbITa TE€OMETPHUYECKON ESITENIbHOCTH, Pa3BUTHIO HX
MIPOCTPAHCTBEHHBIX TPEJCTABICHNUH, TIJa3oMepa, HaONIOJaTeNbHOCTH, 3aMHTEPECOBAHHOCTH B JAbHEHIIEM HW3yYeHUH
reoMeTpun. ['eomeTrpudeckne IOHATHS BO3HHKAIOT B E€CTECTBEHHOM KOHTEKCTE M3 TIPAKTUYECKOH NesTeNbHOCTH W
acCOLIMUPYIOTCSA CO 3pUTENbHBIM 00pazoM. VX paccMoTpeHue He mpeanoinaraeT (opMaau3allid, OZHAKO CIOCOOCTBYET
HaKOIUICHHIO JOCTATOYHO OONBIIOr0 O00BbEMa T'€OMETPHYECKHX 3HAHUM W Pa3BHTHIO TEOMETPHUUYECKOTO MBIIILICHHS.
W3ydyenne cucreMaTnveckoro Kypca reoMeTpun B 7 Kiacce HaunHaercs co |luerBepru. TpeGoBaHus K yMEHHIO peniaTh
3aJlauy U JI0Ka3aTelbCcTBY TeopeM cHinkeHbLIIporpamma mno anrebpe it 7 — 9 KIAccoB COCTaBIICHA IO CIEAYIOIIEMY
o0mIeMy IiaHy:

1) TOXIECTBEHHBIE NPe00pa30BaHUs aIreOpanueckuX BhIpaKEHUII;
2) pelleHne ypaBHEHUH WIM CHCTEM ypaBHEHUH, HEPaBEHCTB;

3) pelieHue 3aad;

4) aJIeMeHTapHbIe QYHKIMU U UX Tpaduky.

Lenbto n3ydenust kypca anreOpsl B 7 — 9 Kiaccax siBIsIeTCSl pa3BUTHE BBIYUCIUTENBHBIX U (POPMaIbHO-0NEpaTHBHBIX
anreOpanyeckuX yYMEHHH J0 YPOBHS, IO3BOJISIOIIETO YBEPEHHO HCIIONb30BaTh MX IIPU pEIISHWH 3a/a4 MaTeMaTHKH U
CMEXHBIX NpeaMeToB ((u3uKa, XUMHS M Jp.), YCBOGHHE ammnapaTa ypaBHEHHH M HEPaBEHCTB KaK OCHOBHOI'O CpENICTBa
MaTEMaTH4eCKOro MOJEIUPOBaHUS MPUKIAIHBIX 3a7a4, OCyIIeCTBICHNE (PYHKIMOHAIBLHOM MOArOTOBKH HIKOIBHUKOB. Kypc
XapaKkTepu3yeTcss MOBBIIIEHHEM TEOPETUYECKOr0 YPOBHS OOYYEHUs, IIOCTEIIEHHBIM YCHJICHHEM pOJH TEOPEeTHYECKUX
0000IIeHnT U AeAyKTUBHBIX 3akitoueHud. [IpukiazHas HampaBiIeHHOCTh Kypca OOecreduBaeTCsl CHCTEMaTHYECKUM
O6paI]_ICHI/IHM K IpuMepam, pacCKpbIBAIOIIUM BO3MOXXHOCTH IPHUMCHCHHS MATEMAaTHKU K HU3YUCHHUIO HeﬁCTBHTCHLHOCTH )41
PELICHHUIO MPAKTHYECKUX 3a]au.

Llenpro U3ydeHus Kypca reoMeTpud B 7 — 9 kiaccax SIBJISIETCSl CUCTEMaTHYECKOE M3yUYE€HHE CBOMCTB reOMETPUYECKHX
¢uryp Ha MmiIockoctd, GOpMUPOBAHHE MPOCTPAHCTBEHHBIX MPEICTABICHUH, Pa3BUTHE JIOTHUECKOTO MBIIUICHHS U TIOATOTOBKA
anmnapara, HeoOXOIUMOT0 JUIsl M3Y4EHHUs] CMEXKHBIX JUCHUILTHH ((U3HMKa, YepUYSHUE U T.JI.) M Kypca CTEPEOMETPHH B CTapIINX
Kiaccax. Kypc xapakrepuzyercsl pallMOHAJIBHBIM COYETAaHHEM JIOTHYECKOW CTPOrOCTH M TeOMETPUYECKOW HAarJISAHOCTH.
YBenuuuBaeTcss TeOpeTHYecKas 3HaAYMMOCTh M3y4aeMOro MaTepHalla, pacIIMpsAIOTCsS BHYTPEHHHUE JIOTHYECKHE CBS3HM Kypca,
MIOBBIIIAETCS PONIb ASAYKIUH, CTEIeHb a0CTPAaKTHOCTH M3Y4aeMOro MaTepHana.

ITpn m3yyenun reomerpun 8 — 9 Kiaccax ITIaBHBIA yHOp HaJoO clelaTh Ha pemeHue 3agad. OIHUM M3 BaKHEHIIMX
YMEHHUH, NpHOOpeTaeMbIX B Kypce IUIAaHUMETPHH, SBIAETCS YMEHHME I[OHMMAaTh TEKCT 3aJayd, BBIIETATH YCIOBHE H
3aKJIIOYEHHE, YUTATh U JeNaTh YEPTEXKHU, CONPOBOXKAAIONINE YCIOBHE M peLIeHHe 3aJayul, a IPH YTCHUH 4epTexka BBLACIATDH
KOH(UTypaluio, HEOOXOAUMYIO Ha JAHHOM JTarle PeLICHHS.

He Bce TeMbI Kypca IUIaHUMETPUH PaBHO3HAYHbI, BBIICIEHBI CEMb KIFOUEBBIX TEM:

[pu3Haky paBeHCTBa TPEYTOILHUKOB.
CymMa yIiioB TpeyroibHUKA.
OKpY>XHOCTb.

YeTbIpexXyrolbHUKH.

Teopema ITudaropa.

[Tomo6ue TpeyroIsHUKOB.

. Inomanmu puryp.

BaxHeiimee ycnoBue NpaBWIBHOIO IIOCTPOSHHS y4eOHOro Ipolecca - 3TO AOCTYIHOCTh U 3(PEKTHBHOCTH
Oo0ydeHusl JIA KaXIOro ydYaulerocs B TaKMX KJAccaX, YTO JIOCTUraeTcs BBIIEICHHS B KaXIOH TeMe TJIaBHOrO, H
mddepeHnmanueil MaTepuana, oTpabOTKOM Ha MPaKTHKE MOJYYSHHBIX 3HaHMUA. Bo Bpems y4eOHOro mpoiecca HYKHO
WMETh B BHIY, YTO y4deOHas AEATENHHOCTh MOJDKHA OBITh OOraTtoil mo comepKaHWio, TPEeOYIoMIed OT MIKONbHUKA
HHTEJUIEKTYaJIbHOTO HAIPSDKEHHS, HO OJXHOBPEMEHHO 00s3aTeNbHbIe TPeOOBaHHS HE JOJDKHBI OBITH IEperpyKEHHBIMH 0
0o0XBaTy MarepHaja M JOCTYIHBI peOeHKY. TONBKO NOCTYHHOCTH M NOHMMAaHHE MOMOIYT BBI3BATh Y TaKHX YYaIUXCS
HHTEpEeC K y4deHHIo. HemaloBakHBIM (hakTOpOM B OOYUCHHH TaKHX NeTedl ABisercs NoOporkenaTenbHas, CIIOKOWHAs
arMocepa, atMochepa 100pOTHI ¥ TOHUMAaHHS.

Noghk~whE

Conep:xaHue y4eOHOro MaTepuaia
MartemaTtuka 5 — 6 kiace

HartypanbHble YUCJIA U HOJIb.

Hecsatuunas cucreMa cuMciaeHus. Pumckas Hymepauus. Psg HaTypanpHbIX uyucen. /[lecsiTuuHas 3amuch,
CpaBHEHHE, CIOKCHHE U BBHIUNTAHWE HATYPATbHBIX YUCET. 3aKOHBI CIOKECHUS. Y MHOXKEHHUE, 3aKOHBI YMHOKeHHUs. CTeneHb
C HaTypaJbHBIM TTOKa3aTeneM. [lerenre Hareno, IeneHne ¢ ocTaTkoM. UnciIoBeIe BRIpakeHus. PerreHre TeKCTOBBIX 3a1ad.
HN3mepeHune BeJMYMH.

[Ipsimas, myd, orpe3ok. U3mepeHue OTpe3KOB W €AUHUIBI AAuHBL [lpeacraBieHue HaTypalbHBIX YHCEN Ha
KoopauHaTHOM Jyde. OKpYKHOCTH W Kpyr, cdepa W map. YTIBL, M3MEpPEHHUE YIIOB. TpEyrolbHUK, MPSIMOYrONBHUK,
KBaJpar, MPSIMOYTOJNbHBIA Mapajurenenumnesn. [Imomans mpsMOYrolbHUKA, 00BEM IMPSMOYTONBHOTO TMapalieleuIea.
Enunuipr macesl, BpeMeHu. PelieHne TeKCTOBBIX 3aad.

JequMocTh HATYPAJIbHBIX YMCel.

CpoiicTBa U PU3HAKA JIEMUMOCTH. [IpocThie B COCTaBHEBIC Yncia. JenuTenu HaTypaiabHOro ymcia. HanOompmii

00U AenuTeNb, HaNMEHBIIIee 00IIee KpaTHoE.



O0bIKHOBEHHBIE IPOOH.

[ousTHE MPOOHU, PaBEHCTBO Mpobeii (0OcHOBHOE CBOWCTBO npodm). [IpuBenenue mpobeit k o0meMy 3HAMEHATEITIO.
CpaBHeHHe, CIOXEHHE W BBIYNTAHHUE JIIOOBIX NpoOed. 3aKOHBI CIOKEHHs. YMHOKEHHE IpoOeHd, 3aKOHBI YMHOXKCHHSI.
Henenne npoGeit. CmentanHple Apodu n newctBust ¢ HUMH. [IpexcTaBnenust apobelt Ha KOOpAWHATHOM Jiyde. Perrenue
TEKCTOBBIX 33/1a4.

OTHo1IeHNs1, MPONOPIHMH, IPOIEHTHI.

OtHowenne yucen u BeawmdynH. MacmTalb. [lenenue umcna B 3amaHHOM oTHomleHWH. [Ipomoprwmu. Ilpsmas n
oOpaTHas mporopunoHanbHOCTh. [IoHATHE 0 MporeHTe. 3agadu Ha npoleHThl. KpyroBele iuarpammel. 3aga4un Ha iepedbop
BCEX BO3MOXHBIX BAPHAHTOB. BeposSTHOCTH COOBITHS.

Ilesable yucaa.

OtpunarensHble 1enble yncna. [IporuBononoxHoe yrcio. Monyip uncna. CpaBHeHne 1enbix uncen. CroxkeHne
LENBIX YUCEN. 3aKOHBI CJIOKEHHS LelbIX yuces. PazHocTs nenbix uucen. [IponsBenenue menbix yucen. YacTHOE IENTBIX
gucen. PacnpenenuTenbHbId 3aKoH. PackpbITHe CKOOOK M 3aKJIFOUCHHE B CKOOKH. JIGHCTBHS C CyMMaMH HECKOJBKHX
crnaraembIX. [IpencraBienne nenabIx Yuces Ha KOOPIUHATHOW OCH.

PammonanbHbIe yncia.

OtpunarensHsle 1podu. PamuonaneHble ymcna. CpaBHEHHE palMOHANbHBIX uucenl. CloKeHHWe W BBIYMTaHUE
npobeii. YMHOXeHHE M JiesieHue poOeil. 3aKoHbI CIIoKEeHUs] M YMHOKeHHs1. CMelaHHble ApoOu MPOW3BOJIBHOTO 3HAKA.
N300pakeHre panMoHaTbHBIX YHACEN Ha KOOPIUHATHOW OCH. YpaBHECHHUs. PeleHne 3a7a4 ¢ MOMOIIbIO YpaBHECHUIA.
JecsiTnunbie 1podu.

[NonsiTne MoNOXKUTENBEHON AecsTHYHON NpoOu. CpaBHEHHE IMOJOKUTENBHBIX JECATUUHBIX Npodeid. CioxeHue n
BBIUYMTaHHE JECATHYHBIX JpoOei. [lepeHoc 3anaroil B TONOXKHUTENBHOR JECSITUUHON ApOoOH. Y MHOKEHHE TONOKUTEIBHBIX
JECATHYHBIX ApoOei. JleneHne MONOKHUTENbHBIX NECATHYHBIX IpoOei. [lecsiThuHble APOOM M TNPOLEHTHL JlecsTHdyHbIe
npobu moboro 3Haka. [IpubmkeHne aecsITHYHBIX apoOeid. [IpubnmkeHne cyMMBbl, pa3HOCTH, MPOU3BEICHHS W YAaCTHOTO
JIBYX YHCEII.

OO0ObIKHOBEHHBIE U IeCITHYHBIE IPO0H.

PaznokeHHe IONOXUTENbHOM OOBIKHOBEHHOH JpoOHM B KOHEYHYIO JAECATHYHYIO ApoOb. beckoneuHble
NEPUONUYECKUE AeCATHYHBIC apodu. Hemepuomuueckue OECKOHEYHBIC MEPUOTUUECKUE MECITUYHBIC ApoOu. JlmuHa
orpeska. Jlnuna oxpyxuoctu. [Tnomans kpyra. KoopaumHathast ock. [lexapToBa cucTeMa KOOpAMHAT Ha IUIOCKOCTH.
Cronbuatsie auarpammsl 1 rpaduku. JlodasineHa tema «CO0p U IpyNITUPOBKA CTATHCTHYECKUX AaHHBIX).

Aareopa 7 —9 kiace

AareOpauyeckue BbIpaKeHuUs.

bykBeHHBIC BBIpaXKEHHA (BBIDAKCHUSI C TEpEeMEHHbIMM). UHCIOBOE 3HAYeHHE OYKBEHHOIO BBIPAXKEHMUS.
JonyctuMble 3HaueHHs mepeMeHHBIX. llofcTaHOBKa BBIpaKeHHH BMeECTO MepeMeHHbIX. [IpeoOpa3oBanme OyKBEHHBIX
BBIpQ)XEHUI HA OCHOBE CBOMCTB apr(pMeTHIecKHX JieiicTBUi. PaBeHCTBO OYKBEHHBIX BhIpaykeHuit. ToxaecTBo.

CreneHp ¢ HaTypajJbHbBIM IOKazaTeneM M ee cBoicrBa. OgHOwIeHbl M MHOrowieHsl. CTeneHb MHOIOUJICHA.
CroxxeHue, BBIUUTAHUE, YMHO)KEHHE MHOrOWICHOB. POPMYyINbl COKPAIIEHHOIO YMHOXCGHUS: KBaJgpaT CyMMbI M KBaJpaT
pasHoctu. dopMyna pazHocTH KBajpaToB. [IpeodpazoBaHue LeIOro BEIpaKEeHUSI B MHOTOWICH. Pazio)keHne MHOTOWICHOB
HAa MHOXUTeTHn. MHorowiensl ¢ ofHoil mnepemeHHoil. Kopenp MHorowneHa. KsampaTHeIi TpexwieH; pa3io)keHHe
KBaJPaTHOTO TPEXWICHA HA MHOXKUTEIH.

Anrebpanueckast apoOb. OCHOBHOE CBOMCTBO anreOpandeckoid apodu. CroxeHHe, BBIYUTAHHE, YMHOKEHHE,
JeneHue anredpandeckux aApodeii. CTeneHb ¢ HelbIM M0Ka3aTeeM U ee CBOHCTBA.

PanmonansHbIe BRIpa)keHUS U UX IpeoOpa3oBaHud. [loka3aTenbcTBO TOXKIECTB.

KBazgpatHele xopHH. CBoiicTBa apu(MeTHUecKUX KBaJpaTHBIX KOPHEH M MX NPUMEHEHHE K HpPeoOpa3OBaHUIO
YHCJIOBBIX BBIPAXKEHUH U BHIYUCICHHAM.

YpaBHeHnus.

VYpaBHeHne c omHoi mepemeHHOH. KopeHr ypaBHeHus. CBOICTBa YHCIOBBIX PAaBEHCTB. PaBHOCHIBHOCTH
YpaBHEHHM.

Jluneiinoe ypaBuenue. KBampaTHoe ypaBHeHHe: ¢opmyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUH, CBOOAIIMXCS K JIMHEHHBIM U KBaJApaTHbIM. lIpumepsl pemieHus ypaBHEHUH TPETbEM U 4ETBEPTOU
crerieHu. Permenne npoOHO-panioHaIbHBIX YPaBHEHUH.

VYpaBHeHHEe C AByMs I€peMEHHBbIMH. JIMHEHOE€ ypaBHEHHE C IBYMS IIE€PEMECHHBIMH, IPHMEPHI PEIICHUS
YpaBHEHHH B LIEJBIX YUCIAX.

Cucrema ypaBHEHHUI ¢ ABYMS IIepeMEHHBIMU. PaBHOCHIBHOCTE cucTeM. CHCTEMBI IBYX JHHEHHBIX YpaBHEHHUH C
JIBYMsI TIEPEMEHHBIMM; PELICHHUE IOJACTAHOBKOM M CIIOKEHHEM. [IpuMepbl peleHus] CUCTEM HENMHEHHBIX YpPaBHEHHMH C
JBYMsI TEPEMEHHBIMU.

PemreHne TeKCTOBBIX 33724 aNTeOpandecKiIM CITIOCOOOM.

JlekapToBbI KOOpIWHATHI HA IUIOCKOCTH. Ipadmueckass MHTEpHpeTanyst ypaBHEHHS C IBYMSI TEPEMEHHBIMH.
I'paduk nwHEHHOTO ypaBHEHHS C ABYMs IIEPEMCHHBIMH; YIIIOBOH KOX(PQHIMEHT MpPsIMO; YCIOBHE MapalIeNbHOCTH
npsiMbiX. [paduku  mpocTeHmMX HEIWHEHHBIX ypaBHEHHWiIl: mapaboma, rumepOona, OKPYXKHOCTb. | padudeckas
MHTEPIPETANUS CUCTEM YPAaBHEHHMN C IBYMsI IEPEMEHHBIMH.

HepagencrBa.

UucnoBsle HEPAaBEHCTBA M HMX CBOMCTBAa. HepaBeHCTBO ¢ 0qHOM NepeMEHHOW. PaBHOCHMIIBHOCTH HEPaBEHCTB.

JluneiiHsle HepaBeHCTBa ¢ OAHON epeMeHHol. KBaapaTHbie HepaBeHcTBa. CHCTEMBI HEPABEHCTB C OJHON ITEPEMEHHOM.



OYHKINHU
OcHoOBHBIC IOHATHS.

3aBucuMocTH MeXIy BenmunHamHu. IlpencraBienue 3aBucumocrteil popmynamu. [lonstre ¢pynkimu. O6macts
OIIpeJIeTIeHUsI 1 MHOXECTBO 3HadeHHH ¢yHKunu. CriocoOsl 3amanus Gynkiun. I'paduk ¢ynknum. CsoiictBa QyHKIHH,
nx orobpakenune Ha rpaguxe. [Ipumeps rpagKoOB 3aBUCHMOCTEH, OTPaKAIOIINX PeabHBIE MPOLECCHI.

Yucnosbie pyHKIUM.

@OyHKIMH, ONMUCHIBAIONINE NPSMYIO0 M 00paTHYIO IPOIIOPINOHANIBFHBIE 3aBUCHMOCTH, WX Tpa¥KH U CBOMCTBA.
Jluneiinast ¢ynkuys, ee rpaduk u cBoiictBa. KBagparnunas ¢yHkums, ee rpaduk u cBoiictBa. CtenenHble GpyHKIUM C
HATYpaIbHBIMH TIOKA3aTensaMu 2 ¥ 3, uX rpaduku u coiictsa. I'paduku dynkmmit y = vx, y = Vx, y = |x|.

YucioBblie MOCJIEA0BATETBHOCTH.

[loHsiTHe 4YHMCIOBOW TOCHENOBATEIBHOCTH. 3aJaHUe MOCIEeN0BATEIbHOCTH PEKYPPEHTHOH (opMynaold wu
(dhopmyIoii N-To wieHa.

Apudmernyeckas u reomerpuueckasi nporpeccu. GopMyisl N-ro wieHa apudMETHIEcKoil U reOMeTpHYECKOM
Tporpeccuii, CyMMBbI TEpBBIX N ujeHOB. 300pakeHne 4jIeHOB apu(METHYECKOW W T'€OMETPHUYECKOM Mporpeccuii
TOYKaMU KOOPJMHATHOH MI0CKOCTU. JIMHEHHBIN 1 SKCIOHEHIIMAIBHBIN pocT. CII0XKHBIE TPOLIEHTHI.

BEPOATHOCTDb U CTATUCTHUKA
OnucareqbHas CTATUCTHKA.

[IpencraBnenue naHHBIX B BHAE TaOmui, nuarpamM, rpadukoB. CrydaiiHas M3MeHUYMBOCTh. CTaTHCTHYECKHE
XapaKTEepUCTUKH Habopa JaHHBIX: cpelHee apudmMeTniyeckoe, Meana, Haubonplee 1 HauMeHbIIee 3HaUeHHUs], pa3Max.
[IpencraBnenue o BEIOOPOUYHOM HCCIIEIOBAHHH.

CayuaiiHble cOOBITHS U BEPOSTHOCTb.

[NonsiTre o cixyyaiiHOM ombITE U caydaitHOM coObITHH. YacToTa ciydaiHoro coObiTust. CTaTUCTUUECKHUH TTOIX O/
K TOHSTHIO BEPOSTHOCTH. BEpOsSTHOCTH IPOTHBOIOIOKHBIX COOBITHH. J[OCTOBEpHBIE W HEBO3MOXKHBIE COOBITHS.
PaBHOBO3MO)XHOCTB cOOBITHH. Kitaccrueckoe ornpezieneHne BeposSTHOCTH.

Kom0unaTopuka.

Penienne KOMOMHATOPHBIX 3ajgad rnepedopoM BapuaHToB. KOMOMHATOpPHOE TPAaBUIIO  YMHOKEHHS.

[TepecTanoBKY U (haKTOpHUAT.

I'eomerpusi 7 — 9 Ki1acc

Harnsaanas reomeTpus.

Harnsouele npencraBieHus o GUIypax Ha IUIOCKOCTH: MpsAMasi, OTPE3OK, JIyd, Yroll, JOMaHasi, MHOTOYTOJIbHUK,
OKPYXHOCTb, KpYr. UeTbIpexXyroibHUK, NPsAMOYTOJIbHUK, KBaApaT. TpeyroibHUK, BUABI TPEyronbHUKOB. [IpaBuiibHbBIE
MHOTOYroJbHUKH. M300pakeHne reomerpuueckux ¢puryp. Bzanmuoe pacnonoxenue IByx NpsSMBIX, IBYX OKPYKHOCTEH,
NIPSIMON U OKPY>KHOCTH.

Jnuna orpeska, jsomaHoi. Ilepumerp mHoroyronpHuka. EnuHunbl uzMepenus ivHbl. V3MepeHue IUIMHBI
OTpe3Ka, MOCTPOEHUE OTPE3Ka 33JaHHON JTHHBI.

Bune! yrios. I'panycHas Mepa yria. M3MepeHue U IOCTpOEHUE YITIOB C IIOMOILLBIO TPAHCIIOPTUPA.

INonsaTre miomanu GUrypsl; SAMHUIBI M3MepeHus miomany. [lnomans mpsAMOyrolbHEKA M IUIOIAAL KBaJpaTa.
[pubmmxenHoe n3MepeHue miomaaeii Guryp Ha kierdaroit Oymare. PapHoBenukue Qurypel.

Harnsoaele npencraBieHus O NPOCTPAHCTBEHHBIX (QUIypax: KyO, Mapajulenenuiel, Mpu3Ma, NHpaMuza, ap,
chepa, xoHyc, nmmHap. M3o0paxenue mpocrpaHcTBeHHBIX (uryp. [Ipumepsl cedennii. MHororpannuku. [IpaBuibHbIe
MHororpaHHuku. [Ipumeps! pa3BepTOK MHOIOTPaHHHUKOB, HWJIMH/PA M KOHYCA.

[NonsiTue o0beMa; enuHUIBI 00beMa. OO0BeM IPSIMOYTOJIBHOTO HapaluIeNenuie/a, Kyoa.

INonsiTHe 0 paBeHcTBe (uryp. LleHTpanbHas, oceBas W 3epkalbHas CHMMeETpHH. M300pakeHHe CUMMETPHUYHBIX
duryp.

I'eomeTpuyeckue purypsol.

[psimpie u yrimer. Touka, mpsmasi, mwiockocTs. OTpe3ok, yd. Yron. Buasl yrinoB. BepTukanbHele M CMEXHBIE
yrael. buccekrpuca yria.

[TapamnensHsle U mepecekatomuecs: npsiMble. [leprieHnukynsipHble TpsiMble. TeopeMbl O MapaieNbHOCTH H
MIEPIEHANKYISIPHOCTH NPSIMBIX. [leprieHanKysip 1 HaKJIOHHAsI K IpsAMOi. CepenHHBIN NepIeHUKYISIP K OTPE3KY.

I'eomerpuueckoe mecto Touek. CBOicTBa OMCCEKTPHCH yIila U CEPEANHHOT O MEPIEHANKYIISIPA K OTPE3KY.

TpeyronpHuk. BpicoTa, Memmana, OWCCeKTpHca, CpeNHAS JIMHUSA TPEYroibHUKA. PaBHOOEApEHHBIE W
PaBHOCTOPOHHHE TPEYrONBHUKH; CBOHCTBA M TPHU3HAaKH pPABHOOCIPEHHOrO TPEYroibHMKA. I[IpH3HAaKM paBeHCTBA
TpeyronbHUKOB. HepaBeHcTBO Tpeyronparka. COOTHOIIEHHUST MEXAY CTOPOHAMH U yIriaaMu TpeyronbHuka. CymMMa yriioB
TpeyronpHUKa. BHemrHwe yriel TpeyronpHuHKa. Teopema Pameca. Ilomobme tpeyronmpHukoB. [Ipm3Haku momoOus
TpeyronpHUKOB. Teopema Iudaropa. Cunyc, KOCHHYC, TaHT€HC, KOTAHI'€HC OCTPOTO yIJIa MPSIMOYTOJILHOTO TPEYTrOJIbHUKA
u yrmoB or 0 mo 180°, mpuBeneHme K OCTpoMy Yrily. PelneHue mUpSAMOYTONBHBIX TPEYrodbHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYITbI, CBA3BIBAIOIINE CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC OHOTO M TOTO XK€ yIJIa.
Pemenne TpeyronbHIKOB: TEOpEMa KOCHHYCOB M TEOPEMa CHHYCOB. 3aMeJaTeIbHBIE TOUKH TPEYTOJIbHHUKA.

UYetsipexyronsHuK. [lapannenorpamm, ero cBocTBa U Mpu3HAKH. [IpAMOyronsHHK, KBaapaT, poMO, HX CBOWCTBA
Y TIpU3HAKHU. Tpanemys, CpeHss JINHAS TPareyu.

MHoroyroipHUK. Beimykisle MHOroyroabHukH. CyMMa YITIOB BBIMYKJIOTO MHOTOYrojibHUKa. IIpaBHibHBIE
MHOTOYTOJIbHHUKH.

OxpyxHocTs n Kpyr. [yra, xopma. Cektop, cerMeHT. LleHTpanbHBIH yros, BINMCAHHBIM Yroj; BEINYNHA
BIIMCAHHOrO yria. B3anmMHoe pacrnonoxeHne MpsiMOil U OKPYXHOCTH, IBYX OKpyxHocTeil. KacarenbHas m cekymas k
OKpPYXXHOCTH, MX CBOICTBA. BrmcanHble W ommcaHHble MHOTOYTOJIbHUKH. OKPYKHOCTh, BIIMCAHHAS B TPEYTOJIBHUK, U
OKPY>KHOCTb, OIIMCAaHHAsI OKOJIO TPEYroNbHKKA. BriricaHHbIE 1 ONMCaHHBIE OKPYKHOCTU MPaBUIIBHOIO MHOTOYTOJbHHUKA.



reOMe’I‘pI/I‘leCKI/Ie HpeO6pa30BaHI/I$I. IlonsiTue o PaBCHCTBC (I)I/Il"yp Ilonsatue o JABMOKCHHH: OCEBasi H

HECHTpaJIbHasA CUMMCETPUHU, HapaHHCHLHHﬁ TMEPEeHOC, MOBOPOT. Ilonsatue o HOI[06I/II/I (I)I/Il"yp U rOMOTCTHUH.

¢buryp.

Pemenne 3ala4 Ha BBIYUCIICHHUEC, OOKA3aTCIILCTBO W IMOCTPOCHUEC C HCIIOJIb30BaHUCM CBOMCTB HN3Y4YCHHBIX

I/I3Mepel-me TeOMETPUICCKHUX BCJIHIHNH.

JlnuHa otpeska. PaccrosiHue ot Touku 10 npsiMoil. PaccTosHue Mexay mapanienbHbIMU IPSIMBIMU.

IlepumeTp MHOrOYrOJIbHHUKA.

JlirHa OKPYKHOCTH, YUCIIO 7, JUIMHA TyTH OKPYXHOCTH.

I'pagycHas mepa yria, COOTBETCTBHE MEXKy BEMUYMHON LEHTPAIBHOTO yIla U AJTUHOW AYTH OKPYKHOCTH.
[onsiTne momagu 1miockux ¢uryp. PaBHococraBneHHble W paBHOBenwkue Qurypsl. [limomans

npsMoyronpHuka. [lnomanu mapanienorpaMma, TpeyroibHHKa M Tpamenuu. Ilnomans MHoroyronpHuka. Ilnomans
Kpyra ¥ mromajs cekropa. CoOOTHOIIEHHE MEXAY TUIOMIASIMH OTO0OHBIX (HUTYD.

Pemenne 3ala4 Ha BBIYMUCIICHUC U JOKAa3aTCJIbCTBO C UCITIOJIb30BAHUEM U3YYCHHBIX (l)OpMyJ'L

Koopaunatsl.

YPaBHeHI/Ie HpHMOﬁ. KOOpI[I/IHaTLI CepeaArHbl OTpPE3Ka. d)opMyna pacCTodHud MEXAY JABYMS TOYKaMU

IUIOCKOCTH. Y paBHEHHUE OKPYKHOCTH.
BexTopsl.

Jmuna (Moxysp) Bekropa. PaBeHcTBO BekTopoB. KommHeapHsie BekTopbl. KoopnuHaTsl BeKTOopa. YMHOXKEHUE

BEKTOpa Ha 4YHUC]IO0, CyMMa BEKTOPOB, pPa3JIOKCHUE BEKTOpa IO ABYM HCKOJUIMHCAPHBIM BCKTOpPaM. CKanﬂpﬂoe
MIPOMU3BEACHUEC BEKTOPOB.

IInanupyemMble pe3yabTATHI H3yYEeHHS:
MaTtemMaTHKa 5-6 Ki1acc

[Tporpamma Mo3BOJISET JOOUBATHCS CIEAYIOIINX PE3yIbTaTOB!
Jluunocmmuuwie:

1)

OTBETCTBEHHOI'O OTHOIIEHUS K Y4€HUIO, T'OTOBHOCTU U CIIOCOOHOCTH o6yqa}01unxcsl K CaMOpa3BUTHIO U
CaMOO6p330BaHI/IIO Ha OCHOBC MOTHBAIIMHU K O6y‘ICHI/IIO H ITO3HAHHIO.

2) ®opMHpOBaHUS KOMMYHHKATHBHOW KOMIICTEHTHOCTH B OOIIEHHH W COTPYJHHYECTBE CO CBEPCTHHKAMH,
CTapIIMMU U MJIAJIIMMH B 00pa30BaTeNbHOM, Yy4eOHO-MCCIEeOBATEIbCKOM, TBOPYECKOH W JPYrHX BHAAX
JIeATENLHOCTH.

3) YMenus ACHO, TOYHO, I'pPaMOTHO H3JlaraTb CBOM MBICIIM B yCTHOﬁ A TIMCbMEHHOM pe€unu, NOHUMATh CMBICIT
MIOCTaBJIEHHOM 3aJjaull, BBICTPAUBATh apI'yMEHTAINIO, IPUBOAUTE IPUMEPHI X KOHTPIPUMEPBI.

4) TlepBoHAa4aNbHOrO MPEICTABICHUS O MaTEMAaTHIECKOIl HayKe Kak cepe UeTOBEUECKOM AesITeIbHOCTH, 00 dTanax
e€ pa3BUTHsL, O €€ 3HAUUMOCTH U1l pa3BUTHUS LIUBHIH3ALIUH.

5) KpuTHYHOCTH MBILUICHUS, YMEHUS PACIO3HABATH JOTHYECKH HEKOPPEKTHBIC BBHICKA3bIBAHMUS, OTJIMYATh THIIOTE3Y
ot (akra.

6) KpeaTHBHOCTH MBILUICHHS, HHULUATUBbI, HAXOIYUBOCTH, AKTHBHOCTH IIPU PEILCHUHU apH()METHUCCKHX 3a/au.

7) YMeHust KOHTPOIMPOBATH MPOIIECC U PE3YIBTAT yICOHONH MATEMAaTHIECCKOM AEATEIHHOCTH.

8) ®opMupoBaHUs CIOCOOHOCTH K 3MOLMOHAIBHOMY BOCIPHATHIO MAaTEMAaTHYECKHX OOBEKTOB, 3ajad, PELICHUIA,
paccyXaeHU.

Memanpeomemnuie:

1) CrocobHOCTH CaMOCTOSTENBHO IUTAHUPOBATh AIbTEPHATHBHBIC IIYTH NOCTIKEHHUS LeNeil, 0CO3HAHHO BBIOHPATH
Haubouee 3¢ GeKTUBHBIE CIIOCOOBI PelIeHHs YUeOHbIX U MO3HABATEIbHBIX 3a7a4.

2) YMeHHs OCYIIECTBIATH KOHTPOIB 10 00pa3iy U BHOCHTH HEOOX OAUMBIC KOPPEKTUBBL

3) CrocoOHOCTH aIeKBAaTHO OIEHWBATH TMPABHIBHOCTD WM OMMOOYHOCTH BBIMOJHEHHS yueOHOM 3amaum, cé
O00BEKTHBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHUS.

4) YMmeHusI yCTaHABIMBATH IPUYHHHO-CIICACTBCHHBIC CBS3U; CTPOUTH JIOTMYECKUE PACCY)KICHHUS, YMO3AKIIOYCHHUS
(MVHAYKTUBHBIE, JEIYKTUBHBIE U TI0 AaHAJIOTHN) U BBIBOJIBI.

5) Vwmenus co3maBath, IPUMEHATH W MPEOOPa30OBBIBATH 3HAKOBO-CHMBOJHUYECKHE CPEICTBA, MOCIH M CXEMBI IS
peneHus yaeOHBIX U TO3HABATENbHBIX 33a.

6) PasBuTHs CIOCOOGHOCTH OPraHU30BBIBATH y4€OHOE COTPYAHHYECTBO U COBMECTHYIO NEATEIBHOCTh C YUUTEIEM H
CBEPCTHUKAMHU: ONPEAEIATH LeNH, pacupeaeniTs QYHKIMN U POJIH YYaCTHHKOB, B3aHMOICHCTBOBATh U HAXOIUTh
obmue crmocoOsl paboTer; yMeHHsT paboTaTh B TPYIIE: HAXOAWTH OOIIee pelIeHre W pa3pemaTh KOHPIUKTH Ha
OCHOBE COTJIACOBAHUS MO3WIMI M y4€Ta MHTEPECOB; CIymIaTh MapTHEPaA; (OpMyIMpoBaTh, apryMEHTHPOBATh U
OTCTaWBaTh CBOE MHEHHUE.

7) TlepBoHAYaIBHOrO MPEACTABICHHUS 00 HICAX M O METONAX MATEMATHKH KaK 00 YHHBEPCAJIbHOM SI3BIKC HAYKH U
TEXHHUKH.

8) PasBurHs CIOCOGHOCTH BUAECTH MATEMATHIECKYIO 33/1a4y B APYIUX TUCIUIUIAHAX, B OKPYXKAIOMIEH KU3HH.

9) VYMeHus HaXOAUTh B PA3NMYHBIX HCTOYHHKAX HH(DOPMAILMIO, HEOOXOOMMYIO IS DPELICHHS MAaTeMaTHYCCKHX
po0JIeM, W MPEACTABIATh €€ B MOHATHOW (hopMe; MPUHUMATh PEIICHHE B YCIOBHUSX HEIOMHON M W30BITOYHOM,
TOYHOW M BEPOSITHOCTHOW MH(OPMALIUH.

10) VMeHHs MOHUMATh M HMCIOIB30BATh MATEMATHIECKHE CPECTBA HATIITHOCTH (PHCYHKH, YePTEXKHU, CXEMBI U JIp.)
JUTSL WJUTIOCTPALINH, HHTEPIIPETANH, apTyMEHTALIH.

11) VMeHus BBIIBUTATH THIIOTE3bI IIPU PEIICHUH yIeOHBIX 32184 U MOHUMAHHUS HEOOXOANMOCTH UX MPOBEPKH.

12) TonuMaHus CyMIHOCTH AJITOPUTMHYECKHX MPEIMHCAHNA W yMEHHS [eHCTBOBATh B COOTBETCTBHH C

OPEAIIOKCHHBIM aJITOPUTMOM.



13) VMeHHs CaMOCTOSTEIIFHO CTaBHTh eciu, BI)I6I/IpaTI) U COo3JaBaTb QAJITOpUTMbI Jid PCHICHUA y‘l€6HI>IX
MaTEMaTUYCCKUX r[p06neM.

14) CnocobHocTH IJIaHUPOBATH n OCYHICCTBJIATH JACATCIBHOCTD, HaIlpaBJICHHYIO Ha  peIICHUC 3agad
HCCIICAOBATCIILCKOI'O XapaKTepa.

IlIpeomemmnuie:

1) VYwmeHus paboTaTh ¢ MAaTeMaTHYECKUM TEKCTOM (CTPYKTYPHUPOBaHHE, H3BJICUEHHE HEOOXOAMMOi HH(BOpMAIIWH),
TOYHO M TPaMOTHO BBHIpakaThb CBOM MBICIH B YCTHOW W TIMCBMEHHOHM pedYH, TPHMEHSI MaTeMaTHYECKYIO
TEpPMHUHOJIOTHIO U CHMBOJIMKY, HCIIOJIB30BaTh pA3jIMYHbIE SI3BIKM MATEMaTHUKH (CJIOBECHBIH, CHMBOIMYECKHH,
rpadpryYeCcKuii), pa3BUTHS CIOCOOHOCTH 00OCHOBBIBATH CYKJICHHUS, TPOBOANTDH KIacCH(PHKAIHIO.

2) BrageHus 6a30BbIM MOHATHITHBIM alapaToM: UMETh MPENCTABICHUE O YHCIE, APOOH, MPOLEHTAX, 00 OCHOBHBIX
TeOMETPUUECKUX 00beKTax (TOUKa, mpsMasi, JIoOMaHasl, yrojl, MHOTOyTOJIbHUK, MHOTOTPaHHUK, KPYT, OKPYKHOCTb,
map, chepa u 1p.), GOPMHUPOBAHUS MPEICTABICHHH O CTATHCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHpPE U
Pa3IMYHBIX Coco0ax MX M3Yy4eHUsI.

3) VYMeHHSA BBINONHITH apU(pMETHUECKUE MPEeoOPa3OBaHHs PANMOHAIBHBIX BBIPAKCHUH, NPUMEHATh WX IS
peleHus yueOHbIX MaTeMaTHUECKUX 3aJ1ad | 3a/1a4, BO3HUKAIOIINX B CMEXHBIX YIEOHBIX MpeIMeTax.

4)  YMeHus NOIb30BATHCS U3YYCHHBIMUA MaTEMATHYSCKUMH (HOPMYIIaMH.

5) 3HaHHA OCHOBHBIX CIIOCOOOB MPEICTABICHMSI W aHAIM3a CTATHCTUYECKHX IAaHHBIX, YMEHHs pellaTh 3a7aud C
MIOMOIIBIO TTIepedopa BceX BO3MOXKHBIX BAPHAHTOB.

6) YMeHHs IPUMEHSTh M3y4YCHHBIC MOHSATHS, PE3YIbTATHl M METObI MPU PELICHUH 3aja4 M3 Pa3IMUHbIX Pa3feioB
Kypca, B TOM YHCIIe 3a]1a4, He CBOMISIIUXCS K HEIMOCPEICTBEHHOMY MTPUMEHEHHIO U3BECTHBIX aJITOPHUTMOB.

Aareopa 7 — 9 kiaacchl

Jluunocmmuwie:

i)

ChopMHUPOBaHHOCTh OTBETCTBEHHOTO OTHOIICHUS K YYEHUIO, TOTOBHOCTh M CIOCOOHOCTH OOy4aromuxcs K
CaMOpa3BUTHIO M CaM0O00Pa30BaHUIO.

2) CdopMHUPOBAHHOCTh IIEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U
00IIIECTBEHHOW TIPAKTUKH.

3) CdopMHUPOBAaHHOCTh KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIEHHH CO BCEMH YYaCTHHKAMH 0Opa30BaTENbHOIO
npoiecca, B 00pa3oBaTeabHON, y4eOHO-HCCIIE0BATEILCKON U APYrUX BUIAX JEATEIbHOCTH.

4) YMmenue ACHO, TOYHO, TI'paMOTHO wu3jJaraTb CBOM MBICIIM B yCTHOﬁ A THMCbMEHHOH pe€un, IMOHUMAThb CMBbICII
MIOCTaBJICHHOH 3a1a4H, BBICTPAUBATh apryMEHTAIIHIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI.

5) IlpencraBieHne 0 MaTeMaTHYECKOH HayKe Kak cepe YeTOBEUecKOil AesITEeNbHOCTH, 00 JTamax ee pa3BUTHs, O ee
3HAYUMOCTH [UIS Pa3BUTHS LMBIIIN3ALIUH.

6) KpuUTUYHOCTH MBIIUICHHS, YMEHHE PACIIO3HABAThH JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Yy OT
¢axra.

7) KpeaTHBHOCTb MBILUICHHUS, THUIXATHBA, HAXOIYHBOCTh, AKTUBHOCTh [PH PEIICHUH alreOpandeckux 3aaad.

8) YMeHHe KOHTPOIUPOBATH MPOIIECC U PE3YIIBTAT YUCOHOH MATEMATHUCCKOM eI TENbHOCTH.

Memanpeomemnuie:

1) VYMeHue caMOCTOATENBHO IUIAHUPOBATH IYTH JOCTIDKEHHS Ieed, OCO3HAHHO BBIOMpATh Hamboiee >(PQeKTHBHbIC
CHOCOOBI pelIeH:s yIeOHbIX W IO3HABATENBHBIX 33/1a4.

2) VYmeHue OCYLICCTBISITH KOHTPONIb IO PE3YIBTaTy W CIOCO0Y HEiCTBUS HA YPOBHE MPOU3BOIBHOIO BHHMAHHS H
BHOCHTH HEOOXOAUMBIE KOPPEKTHBEI.

3) VYwmenue afeKBaTHO OLEHUBATH MPABIIBHOCTh MK OIIMOOYHOCTH BBIMIOMHEHUs Y4eOHOIl 3amadu, ee OObEKTUBHYIO
TPYAHOCTH ¥ COOCTBEHHBIE BOSMOXXHOCTH €€ PELICHHS.

4) Oco3HaHHOE BJIAJICHHE JIOTHYCCKUMH IEHCTBUSAM ¥ ONpPEIeeHHs MOHITHIA, 0000IIEeHNs, YCTAHOBICHHUS aHAIOTHIA,
KJIacCU(HKAIUU Ha OCHOBE CAMOCTOSITEIEHOTO BBIOOpa OCHOBAHHI U KPUTEPHEB, YCTAHOBICHUS CBSI3EH.

5) VYmeHnue ycTaHaBIMBATh NPHIUHHO-CICACTBEHHBIC CBS3H; CTPOMTH JIOTHYECKOE PACCYKACHHE, [ENaTh
YMO3aKJII0UeHHe (MHAYKTUBHOE, NETYKTUBHOE H 10 AHAJIOTHH) U BEIBOJBI.

6) VYwmenue co3maBaTh, NMPUMEHATh M IPEOOPA3OBBHIBATH 3HAKOBO-CHMBOJIHMYECKHE CPEACTBA, MOICIH W CXEMBI IS
pelreHns yaeOHBIX U MO3HABATEIbHBIX 3a1a4.

7) VYmeHue OpraHM30BBIBaTh Y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO ACATEIBHOCTH C YUMTEIEM U CBEPCTHHKAMU:
ONpeNeNATh 1IeNH, pacupeneneHue QYHKIMA M pojied Y4aCTHHKOB, B3aWMOIEHUCTBHE M OOIIUE CIOcOOBI paboThI;
yMeHHe paboTaTh B IpYIIIe: HAXOMUTh OOIIee pelieHHe U pa3pelars KOH(IMKTE Ha OCHOBE COTIIACOBAHUS MO3HIIHI
U ydeTa HHTEPECOB; CIYLIaTh NapTHEPa; (OPMYIHPOBATh, apryMEHTUPOBATh M OTCTAUBATh CBOE MHEHHE.

8) CdopMHPOBAaHHOCTH W Pa3BUTHE YUeOHOM M OOIIEMONB30BATENBCKOM KOMIIETEHTHOCTH B OOJIACTH HCIIOIBb30BAHHS
WHPOPMAIMOHHO-KOMMYHHUKAITMOHHBIX TexHodorui ( MUKT-koMreTeHTHOCTH).

9) IlepBoHaYaNBHBIC MPEICTABICHUS 00 MACSX M METOAX MATEMATHKH KaK YHUBEPCAIBHOM S3BIKE HAYKH M TEXHHUKH, O
CpenCTBE MOACITUPOBAHUS SIBICHUH U MIPOLIECCOB.

10) VMeHne BHIETh MATEMATHYECKYIO0 3ajady B KOHTEKCTE€ MPOOIEMHONM CHTyallMd B OPYIHX IUCHUIUIAHAX, B
OKPYXAIOUIEH KU3HU.

11) VMeHne HaXOAWTh B pAa3MHYHBIX HCTOYHHKAX HHpopManuoo. HeoOXOAUMY Wi PEIICHHS MaTeMaTHYeCKHX
npo0JeM, W MPEACTaBIATh €€ B IOHATHOH (popme; NMPUHUMATH PEIICHHE B YCIOBHSAX HEMONHOW W M30BITOYHON,
TOYHOM U BEpPOSTHOCTHOH HH(OPMALIUH.

12) VmeH#e NOHMMATH M MCIOIB30BATh MATEMATHYECKUE CPEACTBA HATVIAHOCTH (PUCYHKH, YSPTEXKHU, CXEMbI U Ip.) JUIs

13)

WIUTIOCTPAIui, UHTCPIIPETALIUU, APT'YMCHTAIUU.
VYmenne BbIIBUT'ATh T'MITIOTE3bI IIPHU PCIICHU U y‘Ie6HLIX 3a71a4 U IIOHUMAaThb HGO6XOI[I/IMOCTB HX IPOBCPKHU.



14) VYmenne MNPUMCHATb MHAYKTHUBHBIC U ACAYKTUBHBIC CIIOCOOBI paCCY)KHCHHfI, BUJACTH PA3JIMYHBIC CTPATCTUN PCIICHUA

3am1ad.

15) TloHnMaHWe CYIIHOCTH ANTOPUTMUYCCKUX MPEINUCAHUNA M YMEHHE ACHCTBOBATh B COOTBETCTBHHU C MPEIIOKECHHBIM
JITOPUTMOM.

16) YMeHue caMOCTOSITENIbHO CTABUTH 1IENH, BEIOMPATh U CO37aBaTh aJrOPUTMbI JUTS PelICHHsT yIeOHBIX MaTEMaTHUECKIX
mpooIeMm.

17) YMeHue MIaHUPOBAaTh W OCYIISCTBIIATH ACATENHLHOCTh, HANPABICHHYIO HA DPEIICHHE 3aja4 HCCIEO0BATEIBCKOTO
XapaxTepa.

IlIpeomemnmnuie:

1) VYwmenue paboTaTh ¢ MATEMATHYECKUM TEKCTOM (CTPYKTYPHUPOBAHHUE, H3BICUCHHE HEOOX OIMMOIT HH(DOPMAIIHH), TOYHO
U TPaMOTHO BBIPaXKaTh CBOM MBICIIM B YCTHOM M NMHUCBMEHHOW pedH, MPUMEHSS MaTeMaTHYeCKyl0 TEPMUHOJIOTHIO U
CHUMBOJIMKY, HCIIOJIb30BaTh pAa3JMYHBIE S3BIKH MaTEMaTHUKH (CIOBECHBIH, CHMBOJMYECKHAH, TpauIecKuii),
00OCHOBBIBATH CY)KIECHUsI, IPOBOIUTH KIIACCH(UKALINIO, TOKA3hIBATH MATEMATHIECKUE YTBEPIKIACHHS.

2) Brnanenue 0a30BBIM MOHATHHHBIM amapaToM: MMETh MPEICTABICHHE O YKCIC, BIAJCHHEC CHMBOJBHBIM SI3BIKOM
anreOphl, 3HAHWE OHJIEMEHTAPHBIX (YHKIMOHAIBHBIX 3aBHCHUMOCTEH, MMETh TIpEICTaBICHHE O CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B PEAJTbHOM MHUpPE W O Pa3lM4YHBIX CHOCO0aX WX M3Y4eHHs, 00 OCOOEHHOCTSIX BBIBOJOB U
MIPOTHO30B, HOCSAIINX BEPOSITHOCTHBIN XapakTep.

3) VYMeHHe BBINONHATH anreOpandeckue MpeoOpa3oBaHHs PAIMOHATBHBIX BBIPAKCHHH, MPUMEHATh WX IS PEIICHUS
y4eOHBIX MaTeMaTHYECKUX 3aJa4 M 3a/1a4, BO3HUKAIOIINX B CMEKHBIX YUE€OHBIX MPEMeTax.

4) VYMeHHE MONB30BATHCI MATEMATHYCCKUMH (HOPMYTaMHA M CaMOCTOSTEIBHO COCTAaBISITH (DOPMYJIBI 3aBHCHMOCTEH
MEX/y BeIMYMHAMH Ha OCHOBE OOOOIIEHNUS YaCTHBIX CIy4aeB M SKCIIEPUMEHTA.

5) VYMeHue pemiath JUHEHHBIC W KBaJPATHBIC YPABHCHHS W HEPABEHCTBA, a TAKXKe MPHBOJMMBIC K HUM YpaBHEHUS,
HEpaBCHCTBA, CHUCTEMbI; TMPUMCHIATH Fpad)I/ILICCKI/IC NpeACTAaBJICHUA JId PEIICHHUA W HCCIICIOBaHUA ypaBHeHP[ﬁ,
HEPABCHCTB, CUCTEM; IPUMCHSATH ITOJTYYCHHBIC YMEHHUA JI1 PCHICHHUS 3a1ad U3 MAaTEMAaTHKHU, CMEXHBIX NPEAMETOB,
NPaKTHKU.

6) OsnageHne cucTeMOW (YHKIMOHAJBHBIX MOHATHH. (DYHKIMOHANBHBIM SI3BIKOM W CHMBOJHKOH, YMEHHE CTPOHThH
rpadukn (GYHKIMH, OMHCHIBATH MX CBOWCTBA, HCIOJb30BaTh (YHKUIMOHAIbHO-rpaUuecKue TPEeICTaBICHHS JUIs
OIMMCaHUA U aHaJIM3a MaTEMaTUYCCKUX 3ajJiad U pe€ajIbHbBIX 3aBHCHMOCTE1.

7) OBHa}]eHI/IC OCHOBHBIMHU CHOCO6aMI/I MNpEeACTaBJICHU U aHaJIN3a CTATUCTUUCCKUX JaHHBIX; YMCHHUE pCIIAaTh 3aJa4u Ha
HaX0XXACHUE YaCTOTbI U BEPOATHOCTH cnyqaﬁHbe CO6I)ITPII>1.

8) VYmeHue npUMEHITH N3y4CHHBIC MMOHSATHS, PE3YAbTATH 1 METOIBI IIPY PEIICHHUHM 33134 U3 PasiHYHbIX Pa3eiioB Kypca,
B TOM YHCJIE 33/1a4, HE CBOJISIIIUXCSI K HEITOCPEACTBEHHOMY IIPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.

I'eomerpus 7 — 9 kaacc
Juunocmnboie:

1) CdopMHPOBAHHOCTH OTBETCTBEHHOTO OTHONICHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYarommxcsi K
CaMOpPAa3BUTHIO U CAMOOOPA30BAHUIO.

2) CdopMHUPOBAHHOCTH LEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOLICTO COBPEMEHHOMY YPOBHIO Pa3sBHTUS HAYKH H
00IIECTBEHHOW TIPAKTUKH.

3) CdopMUPOBaHHOCTE KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOLICHHH CO BCEMH YYaCTHHKaMH OOpa30BaTENBHOIO
nporiecca, B 00pa3oBaTeNIbHOH, yueOHO-HCCIen0BATENbCKON U IPYTHX BUAAX AEATEIEHOCTH.

4) VYMmeHue SCHO, TOYHO, IPaMOTHO H3JIaraTh CBOM MBICIM B YCTHOH M NHCHMEHHOW pe4M, [IOHMMATh CMBICIT
MIOCTaBJIEHHOH 3a/1auu, BEICTPanBaTh apryMEHTAINIO, IPUBOANTD IPUMEPHI U KOHTPIIPUMEPHI.

5) IlpencraBieHne 0 MaTeMaTHYECKOW Hayke Kak cepe YeTOBEUeCKOil AesTeNbHOCTH, 00 JTamax ee pasBUTHS, O ee
3HAYMMOCTH JUIS Pa3BUTHS [IMBUIIN3ALNH.

6) KpuTHYHOCTH MBIIUICHHS, YMEHHE PACIIO3HABATH JIOTHIECKH HEKOPPEKTHBIC BBICKA3bIBAHMUS, OTIMYATh TUIOTE3Y OT
¢axra.

7) KpeaTHBHOCTH MBIIUICHHUS, HHALHXATABA, HAXOIYHBOCTh, AKTHBHOCTD IIPH PEIICHUN alreOpandeckux 3aaad.

8) VYMeHHe KOHTPOIUPOBATH MPOIIECC M PE3YIIBTAT YUeOHOM MaTEMaTHUECKOM eI TENbHOCTH.

Memanpeomemmnuie:

1) VMeH#He caMOCTOSTENBHO IUIAHUPOBATH MYTH NOCTIKEHWs LEJei, OCO3HAHHO BHIOMpaTh Hambomee 3¢dexTuBHBIC
Croco0BI pelIeHns yaeOHbIX U TTO3HABATEIBHBIX 3a/1ad.

2) VYwmeHue OCYLIECTBIITH KOHTPONIb IO PE3YIbTAaTy M CIIOCOOY AEHCTBUS HA YPOBHE MPOU3BOIBHOIO BHUMAHHS H
BHOCHUTBH HEOOXOMMBIE KOPPEKTUBHI.

3) VYwmenue ameKBaTHO OLEHUBATH MPABIIBHOCTH WM OMIMOOYHOCTH BBHIMONHCHUS Y4eOHOM 3aqadm, ee OObEKTUBHYIO
TPYIHOCTH M COOCTBEHHBIE BO3MOXKHOCTH €€ PELICHHUS.

4) Oco3HaHHOE BJIAJICHAE JIOTHICCKAMH JCHCTBHAM W ONpENeCHHs MOHSITHM, 0000IIEH s, YCTAHOBICHUS aHAIOTHH,
KJaccu(uKanyuy Ha OCHOBE CaMOCTOSITENILHOTO BEIOOPA OCHOBAHMI 1 KPUTEPHEB, YCTAHOBIICHUS CBS3EH.

5) VYmenue ycraHaBIMBATH NPHYIUHHO-CICACTBEHHBIC CBS3M; CTPOMTH JIOTHYECKOE PACCYKACHHE, [ENaTh
yMoO3aKIodeHe (MHAYKTHBHOE, JISyKTUBHOE U 110 aHAJIOTUH) U BHIBOBI.

6) VYwmenue co3gaBaTh, NPUMEHATH M MPEOOPa30OBBIBATH 3HAKOBO-CHMBOIMYECKHAE CPEACTBA, MOINCIHA M CXEMBI IS
pemieHus yaeOHBIX U [TO3HABATENbHBIX 331a4.

7) VYmeHue OpraHu30BBIBATH Y4eOHOE COTPYIHHYECTBO M COBMECTHYIO JACSITEIBHOCTh C YYHTEIEM W CBEPCTHUKAMEH:

OTIpEIeTIATh IIeNH, pacnpeneneHne (yHKIMA M pojed yJacTHHKOB, B3aMMOJEWCTBHE M OOIMIME CIIOcOOBI pabOTHI;
yMeHHe paboTaTh B TpyIIIe: HAXOAUTH o0IIee peleHne U pa3pemarb KOHQIUKTH Ha OCHOBE COTJIACOBAHMS ITO3HIINH
1 ydeTa HHTepEeCcoB; CIyIIaTh HapTHEpa; GOpMYINPOBaTh, API'YMEHTHPOBATh M OTCTAaUBAaTh CBOE MHEHHE.



8)

ChopMHPOBaHHOCTE M pa3BUTHE yYeOHOW M OOIIEIOJIb30BATEILCKONH KOMIIETCHTHOCTH B OOJIACTH HCIOJIB30BAHUS
nH(pOpManMOHHO-KOMMYHUKAIIMOHHBIX TexHomorui (MK T-kommneTeHTHOCTH).

9) IlepBoHaYaJbHBIC MPEACTABICHUS 00 HACSIX U METOAX MAaTeMaTHKH KaK YHUBEPCAIbHOM S3bIKE HAYKH U TEXHHUKH, O
CpeICcTBE MOJEIUPOBAHUS SBJIEHUH U MIPOLIECCOB.

10) YMeHne BuIETh MaTEMaTHYECKYHO 3aJadyy B KOHTEKCTE NPOOIEMHOW CHTyallMd B JPYTUX JUCHUIUIMHAX, B
OKPYXAIOUIEH KU3HU.

11) YMeHne HaxoOmuTh B PAa3IMYHBIX HMCTOYHHKAX WHOpopMaiuoo. HeoOXoauMmyro Ui pelIeHHs MaTeMaTHYeCKHX
mpoGJieM, W TIPEICTaBIsATh €€ B IOHATHOW (popMme; NPUHMMATH PEIICHHE B YCIOBHUSX HEMOTHOM M M30BITOYHOH,
TOYHOH ¥ BEPOSTHOCTHOW MH()OpMALINH.

12) YMeHue MOHUMATH U UCIOIb30BATH MATEMATHICCKHAE CPE/ICTBA HATIISMHOCTH (PUCYHKH, YEPTEXKH, CXEMBI U IP.) IS
WJUTIOCTPAIVY, HHTEPIIPETALH, apTyMEHTAIIH.

13) YMeHue BBIIBUIATh THIIOTE3bI IPU PELICHUH YICOHBIX 3a/1a4 M TIOHUMATh HEOOXOTMMOCTD HX MPOBEPKH.

14) YmeHne npUMEHSATh HHIYKTUBHBIC U JCIyKTHBHBIC CIOCOOBI PACCYXKICHHN, BUNETh PAa3IMUHbIC CTPATETHH PEILICHHS
3ajad.

15) TloHnMaHHe CYIIHOCTH ANTOPUTMUYCCKUX MPEINUCAHUN M YMEHHE JCHCTBOBATH B COOTBETCTBHHU C MPEIOKECHHBIM
aITOPUTMOM.

16) YMeHue caMOCTOSITENTbHO CTABUTH I1EJTH, BEIOMPATh U CO3/1aBaTh aJTOPUTMbI JUTS PelIeHHs YUeOHbIX MATEMATHUECKHIX
IPOOJIEeM.

17) YMeHue MIaHUPOBATH W OCYIIECTBIIATH ACATENHHOCTh, HAMPABICHHYIO HA DPEIICHHE 3aja4 HCCIE0BATEIBCKOTO
Xapakrepa.

IIpeomemnmnuie:

1) VYwmenue paboTaTh ¢ TECOMETPUIECKAM TEKCTOM (CTPYKTYpPUPOBaHHE, U3BJICUCHHE HEOOXOAUMOM HH(POPMAIIUH), TOYHO
U TPaMOTHO BBIpa)kaTh CBOM MBICIH B YCTHOW M NMUCBMEHHON Pe4M, MPUMEHSIS MaTeMaTHYECKYI0 TEPMUHOJIOTHUIO U
CHUMBOJIUKY, UCIIONb30BaTh pasiM4HbIC SI3BIKM MaTeMaTHKH (CJIIOBECHBIH, CHMBOJMYECKHH, rpaduueckuii),
O6OCHOBBIBaTI) CYKIE€HUs, TPOBOAUTH Knaccud)mcaumo, JAOKa3bIBaTb MAaTEMATUYCCKUC YTBECPIKACHUS .

2) Bnangenne 6a30BbIM TOHATHHHBIM ammapaToM IO OCHOBHBIM pa3jenaM COACpP)KaHUS, MMETh MpPEACTaBIeHHEe 00
OCHOBHBIX U3Y4Ya€MbIX ITOHATHUAX KakK Ba)KHEHIIIMX MaTEeMaTHUUYECKUX MOZEIIAX, IMO3BOJIAONINX OMNHCBHIBATH U U3YyYaTh
peasibHBIe TPOIECCHI U SBJICHUS.

3) OBHa}]eHI/IC HaBbIKaMH YCTHBIX, IMCbMEHHBIX NHCTPYMEHTAJIbHBIX BBIYMCIICHUH.

4) OsnajeHre T€OMETPUYECKAM S3BIKOM, YMEHHE HCIIONB30BaTh €ro JUls OMHCAHWS MPEIMETOB OKPYXKAOIIEro MHUPA,
pa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUH M  HM300pa3HUTEIbHBIX  yYMEHUH, NPHOOPETEHHE HABBIKOB
TEOMETPUUYECKUX IIOCTPOEHUM.

5) VYcBoeHue cHCTEMBI 3HAHUH O TUIOCKUX (PUTYPax W WX CBOWCTBAX, a TAK)KE HA HATJISIAHOM YPOBHE — O MPOCTEHIIHNX
MIPOCTPAHCTBEHHBIX TEJIaX, yMEHHUE MPUMEHATh CUCTEMAaTHYECKUE 3HAHMSA O HHUX UL PELICHUS T€OMETPHUYECKUX U
MPaKTHYECKUX 3a7a.

6) VYmeHnue HU3MEpATH IMHBI OTPE3KOB, BENHUYMHBI YIJIOB, HCIOIB30BaTh (GOPMYIBI IS HAXOXKICHHS MEPUMETPOB,
iouiaael 1 00beMOB reOMETPUYECKUX (QUTYD.

7) VYMeHue MPUMEHSTh W3YYCHHBIC IOHSTHS, PE3Y/IbTAThl, METOABI Ul PEILCHMS 3ajad MPAKTUYECKOro Xapakrepa H

3a7a4 U3 CMEXKHBIX IUCLIUIUIMH C HUCIOJNB30BAaHHEM IIPH HEOOXOAMMOCTH CIIPAaBOYHBIX MAaTEpPHANIOB, KaJIBKYIATOPA,
KOMIIBIOTEPA.



Kanenuapno-TeMaanecxoe IVIAHUPOBAHUE

KonnuectBo yacos: 5 — 8 kiacc 35 yacos Bcero; 1 4acoB B HEAEIIO;

9 xiracc 34 gaca Bcero; 1 gac B Hezlelo.

5 kaace (mo yueoHuky MartemaTtuka. 5 kiacc. /mon penaxuueii H.51. Buienkuna u ap.)

Ne Tema KosmnvectBo
4acoB
1. Otpe3ok U ero juHa. JlomaHas. 1
2. OkpyrieHue HaTypalbHbIX YHCel. 1
3. CroXeHHe W BhIYUTAHUE HATYPAIbHBIX YHCE. 1
4, VpaBHeHws. 1
5. YMHOKEHHE U JICTICHHE HATYPAJIbHBIX YHCEIL. 1
6. Jlenenue c ocraTkoMm. 1
7. YnpouieHue BeIpakeHUi. 1
8. CTeneHb ¢ HATYPaJbHBIM MOKA3aTeIeM. 1
9. Jlenutenu u kpatHbie. [IpocThie M COCTABHBIC YHCTA. 1
10. ITpu3HaKK JETUMOCTH. 1
11. ITnomanp. Enunniiel namMepenus mionaueu. 1
12. O0bemsbl. Enunniel usmepenust oobema. 1
13. O0beM NpsIMOYTOJIBHOT0 NTapaJuIeNIenHIe 1a. 1
14. H300pakenue qpobeli Ha KOOPAWHATHOM MPSIMOU. 1
15. [TpaBuIbHBIC U HENPaBHIIbHBIE IPOOH. 1
16. CioxeHre U BBIYMTaHUe Jpo0eli ¢ OJJMHAKOBBIM 3HAMEHATEIIEM. 1
17. CrnoxeHue ¥ BRIYNTAaHWE CMEIIaHHBIX YHCeT. 1
18. Coxkpalenue apobeii. 1
19. OO011Hii 3HaMeHaTENb U JOIMOIHATEILHBIH MHOKHUTED. 1
20. CpasHenue apobei. 1
21. Cri0xeHre U BhIYUTaHUE Jpo0eli ¢ pa3HbIMU 3HAMEHATEIISIMU. 1
22. Ciio)xeHre U BhIYUTaHUE Jpo0eli ¢ pa3HbIMU 3HAMEHATEISIMU. 1
23. YMHOKEHHUE U JiefieHne IpoOeii. 1
24. JecsitnuHast 3anuch ApoOeit. 1
25. CpaBHeHHUE JECITHIHBIX POOEH. 1
26. CpaBHeHHUE JECTHIHBIX POOEH. 1
217. CJ10)KeHHe W BBIYUTAHUE JECTHIHBIX POOEH. 1
28. CJI0)KeHHe W BBIYUTAHUE JECITHIHBIX TPOOEH. 1
29. YMHOKEHHUE U JIeNIeHne IECITHYHOM JpoOH Ha YHCIIO. 1
30. YMHOKEHHUE U JIeNIeHne IECITHYHOM JpoOH Ha YHCIIO. 1
31. YMHOXeHHe U AereHne aecaTuaHon apo6u Ha 10, 100, 1000. 1
32. YMHOKEHHE U JiefieHne AecaTuaHoi qpobu Ha 0,1; 0,01; 0,001. 1
33. Pemenne npumepoB Ha apudMeTHUECKUE TEUCTBHS C JECATHYHBIMU JIPOOSMH. 1
34. Wzmepenue yrios. Tpancnoprup. 1
35. IocTpoeHue yrios. 1




6 kaacc (mo yueoHuky MartemaTuka. 6 kiacc. /mon pexaxuueii H.51. Buiienknna u ap.)

Ne Tema KosmnvectBo
JacoB
1. CokparieHue 1pooei. 1
2. JlelicTBUS ¢ NECATUYHBIMU IPOOSIMH. 1
3. UYro Takoe MPOLIEHT. 1
4. Pazno)xeHre Ha IPOCThIE MHOYKUTEIH. 1
5. CnoXCeHUE ¥ BRIYUTAHUE ECITHIHBIX JPOOCH. 1
6. CnoXCHUE ¥ BRIYUTAHUE IECITHIHBIX APOOCH. 1
7. CpaBHeHHE JECITHIHBIX IPOOEH. 1
8. CnoXeHUE ¥ BRIYUTAHUE NECITHIHBIX APOOCH. 1
9. YMHOXEHHUE U AeTeHueaecaTHaHou apoou Ha 10,100, 1000. 1
10. YMHOXCHUETECATHYHBIX TPOOCH. 1
11. JleneHne TeCATUUHBIXIPOOCH. 1
12. JleneHne TecATUUHBIXIPOOCH. 1
13. OKpyrJieHne JeCITHYHBIX Apo0eii. 1
14, 3ajaun Ha IBHKEHUE. 1
15. OKpY)KHOCTb U NpsiMasi. 1
16. IToctpoenuerpeyronpuuka. Kpyrisle Tena. 1
17. JleneHnve B JaHHOMOTHOIIIEHUH. 1
18. «I'maBHas» 3a7a4a HAIIPOILICHTHI. 1
19. BrIpaskeHHe OTHOUICHUSIB MPOIEHTaX. 1
20. Ocb cUMMETpHUU (QUTYPBI. 1
21, IlenTpanpHas CHMMETpHSI. 1
22. byKBEHHbIE BbIpayKEHUS] HIHUCIIOBbIE MOACTAHOBKH. 1
23. ®Dopmynbl. Beraucnenus nogopmysaam. 1
24. Y10 TAKOE ypaBHEHHE 1
25. CpaBHEHHE LIENBIX YHCEII. 1
26. CJrioxeHue LelbIX YKcell. Beruntanue 1esbix 4ncen 1
27. VYMHOXKEHHE U IEIEHUELENBIX YUCEIT. 1
28. Onepaiyy HajJi MHO)KECTBAMHU. 1
29. Pemenue 3ama4 ¢ nmomorpo Kpyro Ditiiepa. KomOHHATOpHBIE 3a/1a4H. 1
30. Kaxwne uncna Ha3piBaroT panroHanbHEIMUA. CpaBHEHHE PAallMOHANBHBIX YHCET. 1
Monyib uncia
31. JleiicTBUS cpaloHaIbHBIMHU YHCTIaMH. 1
32. [IpssMoyroNbHBIE KOOPIUHATHI HA TNIOCKOCTH. 1
33. [Mapamienorpamm. 1
34. [Tnomamy. 1
35. [puzma. 1




7 knace (mo yueonuxky nox pepakuueii C.A. TensakoBckoro,

T'eomerpusi 7 — 9 kaaccewl/JI.C. Atanacsan, B.®.Byry3os, C.b. Kagomues u ap.)

Ne Tema KosmvectBo
JacoB
1. BelunciieHns ¢ paloHaJIbHBIMH YHUCITAMHL. 1
2. 3aa4yM Ha MPOLCHTHIL. 1
3. 3aBHCHMOCTH U POPMYIIBL. 1
4. [Tponopuuu. Pemenue 3agau ¢ NOMOIIbIO POIOPIHH. 1
5. [Ipsimast ¥ OTpe30K, CPaBHEHUE OTPE3KOB. 1
6. JIyd u yron. U3mepenue yrnoB. CMeXHbIe U BEPTUKAJIBHBIE YTIIBL. 1
[leprieHMKyISpHBIE MIPSMBIE.
7. [IpeobpazoBanue OykBeHHBIX BhIpaxkeHU. [IpuBeneHne mogoOHbIX 1
CllaraeMplIX.
8. [TpuBeneHne MoOOHBIX CaraeMbIX. 1
9. TpeyronsHuk. Bunpsl TpeyroiabpHuKoB. [Ipr3Haku paBeHCTBA TPEYrOIbHUKOB. 1
Pemienue 3amay.
10. [epnenaukynsp k npsMoi. MeanaHbl, OUCCEKTPUCHI U BBICOTHI 1
TPEYrONbHUKA.
11. PaBHOOe/ipeHHbBIE U paBHOCTOPOHHUE TpeyronbHUKH. CBOHCTBa 1
paBHOOEIPEHHOTO TPEYTOJIbHHKA.
12. Anrebpanyeckuii cioco0 penieHus 3a1a4. Pemenue ypaBHeHHH. 1
13. Peniennie 3a1a4 ¢ IOMOIIBIO YpaBHEHHUH. 1
14. [TpakTHyeckue crocoObl MOCTPOSHHUS MTapauIeNIbHBIX NpsIMbIX. CBOWCTBA 1
napayiCJIbHbIX MPAMBIX.
15. PaccrosHue Mexay ToYKaMy KOOpAMHATHON NPSIMOH. 1
16. CymMa yriioB tpeyronbHuka. COOTHOIIEHHST MKy CTOPOHAMU U YIIIaMHu 1
TpeyroibHuka. HepaBeHCTBO TpeyroibHUKA.
17. [IpsimoyronbHeIie TpeyrodbHUKH. [IpU3HaK paBeHCTBA MPSMOYTOIBHBIX 1
TpeyronbHUKOB. IlocTpoeHne TpeyronpHUKa 110 TPEM JIEMEHTaM.
18. [Ipon3BeeHue ¥ YaCTHOE CTEHCHEH. 1
19. CrerneHb CTENEHHU, POU3BEICHUSI U JIPOOH. 1
20. CroxeHHe ¥ BHIYUTAaHUE MHOTOYJICHOB. 1
21. YMHOXKEHHE OTHOUYIIEHA HA MHOTOYJIEH. 1
22. YMHOXEHHE OJHOWIEHA HA MHOTOUIEH. 1
23. YMHOXE€HHEe MHOT'OWIeHa Ha MHOTOWJICH. 1
24. DopMyITEl KBaJIpaTa CYMMBI H KBaJIpaTa pa3HOCTH. 1
25. DopMyIbl pa3HOCTH U CYMMBI KYyOOB. 1
26. Pa3znoxeHre MHOTrO4JIeHa HA MHOXHTEINH. 1
217. Perrenue 3a1a4 ¢ TOMOIIBbIO YpAaBHEHHH. 1
28. Perenue 3a/1a4 ¢ MOMOIIBIO YPaBHEHHIA. 1
29. BriHeceHne o011ero MHOYKHTENS 32 CKOOKH. 1
30. Croco0 rpynnupoBKH. 1
31. Ddopmyra pazHOCTH KBAJIPATOB. 1
32. DopMyIibl pa3HOCTH U CYMMBI KYyOOB. 1
33. Pa3noxeHre Ha MHOXKHTENIH C IPUMEHEHHEM HECKOJIBKHX CIIOCO0O0B. 1
34. Perrenne ypaBHEHH! C TOMOIIBIO PA3JIOXKEHISI HA MHOXKHATEIH. 1
35. OTHOCHTENbHAS 9aCTOTa CITy9afHOT0 COOBITHS. BeposTHOCTE cirydaifHOTo 1

COOBITHS.




8 kiace (mo yueonuky noa pexaxuueii A.I'. Mepsasik, B.B. Iloaonckuii, M.C. fIxup,
I'eomerpusi 7 — 9 knacewl/JI.C. Atanacss, B.®.byrty3os, C.b. Kaxomues u p.)

N Tema Kosmuecr
BO YaCOB
1. Uro Takoe anredpanyeckas 1pods. O6IacTh TONYCTUMBIX 3HAUCHHUI. 1
2. OcHOBHOE CBOHCTBO Jipoou. CoKpaleHne anredpandecKux Ipo0eii. 1
3. CrnoxeHue anredpandeckux Apo0eil ¢ OMMHAKOBBEIMH 3HAMEHATEIISIMU. 1
4. CroxeHne 1 BRIYUTaHue Jpo0eli ¢ pa3HbBIMU 3HAMEHATEISIMU. 1
5. YMHOXeHHE anredpandeckux apooeit. [enenne anredpandeckux npoOeit. 1
6. IIpeoOpa3oBaHue BRIPAXKCHUH, COMEPIKAIINX ajdreOparmdeckue JpooH. 1
7. [Tpeobpa3oBaHue BhIpaKEHHUH, COJEPIKAIINX CBOMCTBA CTENIEHH C LIEJIBIM TTOKAa3aTelIeM. 1
8. MHoroyronsHuKH. ITpU3Haku napanenorpaMmma. 1
9. Tpanernus. Teopema Paneca. 1
10. [Tpsmoyronbuuk. PoM6, kBajpar. 1
11. | 3agaya o HaXOKJEHUH CTOPOHBI KBasiparta. [oHsITHE KBaJpaTHOrO KOPHSI. 1
12. | Uppanuonanbsusle yncna. [loHsTre uppanponansHoro yicia. OneHrBaHue U yIpOIeHNE BEIpaKEHUH, 1
COJIeprKaIllMX UPPAIMOHAIBHBIE YHCIIA.
13. | Ipumenenune TeopeMsl [Tndaropa mpu pelieHUH pasinyHbIX 3aaa4. [[puMeHeHne MOHSTHS 1
apu(pMeTHYECKOro KBaIPaTHOr0 KOPHsI MPY PEIICHNH PAa3JIMYHbIX 33/1a4.
14. ColicTBa KBaIpaTHBIX KOpHEl. BHeceHne MHOXHTENS 110]] 3HAaK KOpHsL. [IpeoOpa3oBanne BbIpakeHNUH, 1
coJiepKaluX KBaapaTHble KOpHU. [IpuBeneHre moJo0HbIX paIuKaoB.
15. | IlpeoOpa3oBaHue BbIpaXKEHHUH, COAEPIKAIIMX KBaIpaTHbIe KOPHU. KBagpaTHBIN KOpEHb U3 CTENEHH C 1
YETHBIM I1OKA3aTCJIEM.
16. Kybuueckuii kopeHb. PaznuuHble 3a1a4u Ha MPUMEHEHUE KYOUUECKOTr0 KOPHSL. 1
17. | Tlnomans npsMOYroJibHHUKA. 1
18. [Tioniap TpeyroabHUKA. 1
19. [Tnomaap Tpanenmy. 1
20. | Teopema ITudaropa. 1
21. | Pemenue 3amau no reme «Ilnomans. Teopema Iudaropay. 1
22. | Pemenne 3amau no reme «Ilnomans. Teopema Iudaropay. 1
23. Dopmysa KOpHEN KBapaTHOrO ypaBHEHUsl. PellieHne KBagpaTHOro ypaBHEHMSL. 1
24. Bropas ¢hopMyna KopHel KBaIpaTHOTO ypaBHEHHs1. PellieHre TeKCTOBBIX 33/1a4 ¢ HOMOIIbIO YPaBHEHHSI. 1
25. Pemmenue HenodHBIX KBaApaTHBIX ypaBHeHHH. Teopema Bueta. Teopema obpaTHast Teopeme Buera. 1
26. | Pemenue 3aa4u Ha pa3IoyKeHHE KBaAPAaTHOTO TPEXWICHA HA MHOXKHTENH. 1
27. | Pemenne 3amau no teme «I1ogoOHbBIE TPEYTOIBHUKI . 1
28. | Pemenne 3amau no treme «I1ogoOHbBIE TPEYTOILHUKI . 1
29. | Cunyc, KOCHHYC, TAaHT'€HC, KOTAHI'€HC OCTPOr'0 yIila MPsSMOYTOIbHOTO TPEYTOIbHHKA. 1
30. 3HaveHne cuHyca, KOCHHYca, TaHreHca, KoTaHreHca Juis yrios 30°, 45°, 60°. 1
31. CucteMbl ypaBHeHHH. Penerne crcteM criocoboM ciaokeHus. Pemenne cricteM cmocob6oM MmoICTaHOBKH. 1
32. Pemenne TeKCTOBBIX 3a/1a4 € MOMOIIBIO CUCTEM ypaBHEHUil. PelieHne 3a1a4 Ha KOOpAXHATHOM 1
IUIOCKOCTH.
33. | 3amauu Ha paboty ¢ rpadukamu GyHKIMHU. 3a/1a4d HA IOCTPOEHHE TPaQUKOB DYHKITHH. 1
34. BzanmMHoe pacronoxenne npsmMon U oKpykHOcTH. CBOMCTBa KacaTelbHOM K OKPYKHOCTH. Brincannsie u 1
LEHTPAJIbHBIE YIIIbL.
35. CraTHCTHYECKIE XapaKTEPUCTUKI. BEposSTHOCTE PaBHOBO3MOXKHBIX COOBITHI. 1




9 kiace (mo yueonuky noja pexaxuueii A.I'. Mepsask, B.B. Ioaonckuii, M.C. fIxup,

T'eomerpusi 7 — 9 knaccewl/JI.C. Aranacsau, B.®.Byry3os, C.B. Kagomues u ap.)

N Tema KosmuecTBo
JacoB
1. JlelicTBUTENBHBIE YHCIa HA KOOPAUHATHON IpsAMoi. [IpakTHueckoe NpuMeEHEHUE CBOICTB 1
HepaBeHCTB. OleHKa BBIPaXKEHUIl.
2. Pemienye 3a1a4 ¢ MOMOIIBIO JINHEHHBIX HEPABEHCTB. 1
3. Pemenne 3aa4 ¢ MOMOIIBIO CUCTEM JIMHEHHBIX HepaBeHCTB. COCTaBIICHUE CHCTEMBI 10 YCIIOBHIO 1
3a1auM.
4, Jloka3aTenbCTBO JIMHEHHBIX HEPABEHCTB ¢ paauKkanamu. [leppoguueckre 1 HelepuoanIecKue 1
OeCKOHEeUYHbIE JIECATHIHBIE APOOH.
5. [Tonsitue Bekropa. PaBeHCTBO BekTOpOB. CIIO)KEHHE M BBIYHTAHHUE BEKTOPOB. 1
6. Cpennsist tuHUs Tparenuu. Pemenue 3amad. 1
7. Kakyro QyHKIMIO Ha3bIBaIOT KBaapaTuuHoi. CBUr rpaduka QyHKIMHK y = ax? BJOIb Ocel 1
KOOpIMHAT.
8. I'paduk GpyHkmuu y = ax? + bx + C. 1
9. KBazpaTHble HepaBeHCTBA. 1
10. I'paduk apodHo-nuHelHOM QyHKIMH. ["paduky ypaBHEHNH, cOAepKaIMX MOJTYIIH. 1
11. | PaznoxeHue BEKTOpa MO JIBYM JIaHHBIM HEKOJUIMHEapHBIM BeKTopam KoopauHaTthl BeKTOpa. 1
12. IIpocreiimue 3agaun B KoopanHatax. Pemenue 3anau. 1
13. PanuoHasbHele BeipaxeHus. Llenble ypaBHeHus!. 1
14. JpoOHble ypaBHeHus. Pemenue 3aaau. 1
15. CucreMbl ypaBHEHHH C JBYMsI IEPEMEHHBIMU. 1
16. I"pacuueckoe ncciaeqoBaHUEe YpaBHEHUI. 1
17. YpaBHEHUS ¢ TapaMeTpoM. 1
18. Ipocreiinne 3axa4u B KOOPIMHATAX. 1
19. | PemeHne TpeyroibHUKOB. 1
20. Apudmernueckas Iporpeccusl. 1
21. CyMMa repBbIX N WieHOB apu(METHYECKOH NPOrpECcCHH. 1
22. ['eomeTpuyeckas porpeccusl. 1
23. CyMMa nepBbIX N YIEHOB FeOMETPHUUYECKOM MPOrpeccuu. 1
24. IIpocThie U CII0KHBIE TPOIEHTHI. 1
25. @®opMysIbl BEIMHUCICHHS IUIOMAIH IPABUIBHOTO MHOTOYTOIBHHKA, €r0 CTOPOHBI M pafnyca 1
BIHMCAHHOM OKPY>KHOCTH.
26. | JlnuHa OKpY)KHOCTH U IUTOIIAAb Kpyra. [lnonians KpyroBoro cekropa. 1
217. [lonstue nBmwxenHus. CHMMETpHSI. 1
28. Pemenne 3ama4 mo teme: «JIBmKeHMe. 1
29. WurepBanbhbiil psia. ['uctorpamma. 1
30. BeposiTHOCTh 1 KOMOHMHATOPHUKA. 1
31. | Pemenne TecroB OI'D. 1
32. | Pemenne TecroB OI'D. 1
33. | Pemenne TecroB OI'D. 1
34. | Pemenne TecroB OI'D. 1




Y4eOHo-MeTOMYECKOE U MATEPHATBHO-TeXHHYeCKoe o0ecneuyeHney4e0Horo npeamera:

1) MaremaTrka.5 kimacc: y4eOHHK JU1sl 00IIe00pa3oBaTENbHbIX yupexaeHuii/moa peaakiueit H.51. Buienkuna
u 1p. — M., IIpocemenne, 2023.

2) Maremarnka.6 Kiacc: y4eOHUK Jis 001Ieo0pa3oBaTeNbHbIX yupekaeHuil/moa peaakuueit H.51. Bunenkuna
u ap. — M., IIpoceemenne,2024.

3) Aurebpa. Yuebnuk s 7 xiacca non pepakimeii C.A. TemskoBckoro — M., I[Ipocseinenne,2025.

4) Anrebpa. YueOnuk st 8 xnacca non pemakuueit I A.I. Mepsinsik, B.b. Tlononckuii, M.C. Skup — M.,
[poceemenne 2018.

5) Aurebpa. Yuebnuk mis 9 kimacca mox pemakipedn A.I. Mepsnsk, B.B. TTomonckuii, M.C. fxup — M.,
[poceemenne 2018.

6) C.A. TenskoBckuii Anredpa: AUaakTHUECKHE MaTepHraiibl s 7 kiacca. — M.: Ilpoceemienue, 2020.

7) A.T. Mepamsik AnreOpa: muaakTHYecKre MaTepuanbl 1is 8 kinacca. — M.: [Ipocseruenne, 2020

8) A.T'. Mep3sik Anrebpa: quaakTHUecKue Matepuaiibl it 9 kiacca. — M.: Ilpocsenienue, 2020

9) Teomerpus 7 — 9 kmaccel: y4deOHUMK Juis oOrreoOpasoBaTenbhbix yupexaenuii (JI.C. Artanacs,
B.®.byry308, C.b. Kanomues u apyrue). Mocksa: Ilpocsemenue, 2017r., 2025r.

Texnuueckue cpeacTa 00yueHust
1) KommbroTep.
2) MeauanpoexTop
3) Dkpan
4) Tlpuntep

HUnTepHeT-pecypebl
1) www. edu — "Poccuiickoe obpa3oBanue"
2) http://www.school.edu.ru/ ®enepanbHblil moprai.
3) www.school.edu — "Poccuiickuii 0611eo6pa3oBaTenbHbIM mopTan'.
4) www.school-collection.edu.ru/ Equnas komnekiws udpoBeIX 00pa30BaTebHbIX PECYPCOB.
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