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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma mo reoMeTpuu s 9 KiaccoB cocTaBiieHa Ha ocHoBe dexepaibHOTO
rocyJIapcTBeHHOTO oOpasoBarenbHOoro cragapra (PI'OC), nmpumepHON OCHOBHOW 00Opa3oBaTeIbHOMN
IporpaMMbl OCHOBHOTO 00mIIero oOpa3zoBanus u TpeOoBaHWIl K pe3yibTaTaM OCHOBHOTO OOIIETro
obOpaszoBanusi, mnpeacraBieHHbix B DPI'OC. B Ilporpamme mnpeaycMOTpEHBI pa3BUTHE BCEX
06o3HaueHHbIX B PI'OC OCHOBHBIX BHJIOB JI€ATEILHOCTH YUYEHHMKOB U BBIOJIHEHUE IICJIEW W 3ajady,
noctaBieHHbIX PI'OC.
[Iporpamma pa3zpaboTaHa Ha OCHOBE CICIYIOIIUX HOPMATHUBHBIX JOKYMEHTOB M METOIMYECKHX
MaTepuasoB:

®denepalibHBII TOCYIapPCTBEHHBIN 00pa30BaTeIbHBINA CTAaHAAPT OCHOBHOTO 00IIEro 00pa3oBaHus,
YTBEP)KJICHHBIN MpUKa3oM MuHHCTEpCTBa 00pa3oBaHusl U Hayku Poccuiickoit @enepamuu oT «17» aexadps
2010 r. Ne 1897;

®denepanbHbIi 3aK0H 00 oOpa3zoBanun B Poccuiickoit @eneparuu Ne 273-D3 ot 29.12.2012;

[Ipumepnass ocHoBHass oOpa3oBaTeNbHAs MPOrpaMMa OCHOBHOTO OOIIEro oOpa3oBaHHS
(OIOBPEHA periieHHeM (eaepaibHOro yueOHO-METOIUYECKOr0 OOBEIUHEHUS MO 00mEeMy 00pa30BaHUIO
(mporoxon ot 8§ ampenst 2015 1. Ne 1/15).

ABTOpckasi pabouasi mporpamma «l'eomerpuss 7 — 9 kmaccel», moa pea. JI.C. Atanacsna,

B.®.byry3osa, C.b.Kanomiesa -M.: Ilpocsemienue,

Lenn u 3agaun o0y4eHus

OO0yueHne MaTeMaTHKe B OCHOBHOM IIKOJIE HAIIPABJICHO HAa JOCTHKEHHUE CIEAYIOIIMX LETIeH:

B nanpaenenuu nuunocmuozo pazeumus:

pa3BUTHE JIOTUYECKOTO M KPUTHYECKOTO MBIINUICHHS, KYJIbTYphl PEYH, CIIOCOOHOCTH K YMCTBCHHOMY
IKCIEPUMEHTY;

dbopMUpOBaHHE Yy VyYANIUXCS HWHTCIUICKTYaJIbHOM YECTHOCTH W OOBEKTHUBHOCTH, CIIOCOOHOCTH K
MPEOAO0TICHUIO MBICTUTEIBHBIX CTEPEOTUIIOB, BBITEKAIOIINX U3 OOBIIEHHOTO OTBITA;

BOCIIMTAHUE KAYECTB JIMYHOCTH, OOECIICUMBAIOIINX COIHATBHYI0 MOOWIBHOCTH, CIIOCOOHOCTH MPUHUMATH
CaMOCTOSITENIbHBIE PEIICHNUS;

(dbopMUpOBaHNWE KAYECTB MBINIICHHS, HEOOXOMUMBIX JIJISl aJanTallid B COBPEMEHHOM HH()OPMAIIMOHHOM
00I1IeCTBE;

pa3BHUTHE HHTEpEca K MATEMAaTHYECKOMY TBOPUYECTBY U MATEMATHUECKUX CIIOCOOHOCTEH.

B memanpeomemnom nanpasnenuu:

(dbopMUpOBaHUE IMPEACTABICHUN O MaTeMaTHUKe KaK YacTH OOINEYEIIOBEYECKOW KYJIbTYpPhI, O 3HAYUMOCTH
MaTeMaTUKHU B Pa3BUTHH LIUBUIN3AIMU U COBPEMEHHOTO OOIIIECTBA;

pa3BUTHE TPEACTABICHUH O MaTeMaTWKe Kak (opMe OMHMCAHHUS M METOJIe MO3HAHUS JECHCTBUTCIHLHOCTH,
CO3/IaHME YCIOBHH JIJIsl MPpUOOPETeHHSI IEPBOHAYAIBHOTO OIBITAa MATEMATHYECKOTO MOICTTUPOBAHUS;
dbopmupoBaHre OOMUX CIIOCOOOB HMHTEIUICKTYATbHON MEATEIbHOCTH, XapaKTEPHBIX [JII MATEMAaTHKUA H
SBIISIONIMXCSI OCHOBOM TIO3HABATENFHOW KYyNbTYphI, 3HAUMUMON JUIS Pa3MUYHBIX CQep UeITOBEUECKOM
JESTCIIEHOCTH.

B npeomemnom nanpaenenuu:

OBJIAJICHUC MAaTEMATHYCCKHMMH 3HAHUSAMU W YMCHHSIMH, HEOOXOIMMBIMH I TPOJOJDKEHUS OOy4YCHHS B
CTapuiel IIKOJe WIM WHBIX O00IIe00pa30BaTENbHBIX YUPEKICHUSIX, H3YUYEHUS CMEXKHBIX IAUCIHILINH,
MIPUMCHEHUS B TTIOBCEIHEBHOM JKU3HH,

co3manue (yHIaMEHTa s Pa3BUTHUS MATEMAaTUYECKUX CIIOCOOHOCTEH W MEXaHW3MOB MBIILICHUS,
(bopMUPYEMBIX MAaTEMATHUECKOM JIeATeITHHOCTHIO.

B xone oOyuenust monyns «I'eoMeTpumn» o JaHHOU MporpaMMe C UCTOIb30BaHUEM YUeOHUKA U
METOUYECKOTO MOCOOUS ISl yUUTEIIsl, PELIAIOTCs CIICAYIONINE 3aaUM:
CUCTEMaTUYECKOE U3yUeHHE CBOMCTB T€OMETPUUYECKUX (PUTYp Ha IIIOCKOCTH;
dbopMUpOBaHUE MPOCTPAHCTBEHHBIX MPEACTABICHHI;, PAa3BUTUE JIOTHYECKOTO MBIIUICHUS M MOJITOTOBKA
anmapara JJis U3Y4eHHsI CMEeXKHBIX AUCUUILTUH ((pU3UKa, YepueHue U Ap.) U Kypca CTEpEOMETPUH B CTapIINX
KJIaccax;
OBJIaJIcHNE KOHKPETHBIMH 3HAHUSIMH HEOOXOIUMBIMU IS IPUMEHEHUS B IPAKTUYECKON JeSITEIbHOCTH.



MecTto npeamera B yueOHOM IJIaHe

B coorBercTBUM ¢ 0a3uUCHBIM Y4eOHBIM IUIAHOM OCHOBHOTO O0Iero oOpa3oBaHUS Ha H3ydeHHE

reOMETPUHU B 9 Kilacce OTBOAUTCS - 68 yacoB U3 pacu€ra 2 4acoB B HENEIIIO.

B Tedyenne yaeOHOTO rojia Ha TEMaTUYECKHE KOHTPOJIbHBIC PabOThl OTBOIUTCS: 4 yaca — B 9 Kiacce.

[Ipeobnanatomue (Gopmbl ypoka: KOMOMHUPOBAHHBIM YpOK, YPOK OOBSICHEHHS HOBOIO MaTepuala,
YPOK MPAKTUKYM, YPOK 3a4eT, YPOK CAMOCTOSATEIHHOU padoThl. B MaHHBIX KilaccaX BEAYIIMMH METOJaMHU
o0y4deHHUs MpeIMETY SABIAIOTCS: MOUCKOBBIM, 00BICHUTEIbHO-MILTIOCTPATUBHBIN, HATJISAIHBINA, TPOOJIEMHBIHI
U PENpONyKTHBHBIA, WCIONB3yeTCsl (pPOHTAIbHASA, WHANBUAyalbHas, mapHas pabora. Ha ypokax
UCIONIB3YIOTCSL 3JIEMEHTHI CJIEAYIOUIMX TEeXHOJIOTUH: BHYTPHUKIAcCHON muddepeHuuany, JIUIYHOCTHO
opueHTupoBanHoe obyuenue, KT, 3m0poBbecOeperaroinie TeXHOJIOTHH, 00YICHHE B COTPYIHUYECTBE.

Texymuii KOHTPOJIb OCYIIECTBISETCS C MOMOUILI0 B3aUMOKOHTPOJIS, OMPOCOB (MHIMBUIYAJIbHBIA U
(GpOHTANBHBIN), CaMOCTOATEIBHBIX, TECTOBBIX M KOHTPOJBHBIX pabOT, YCTHBIX W MHUCHMEHHBIX
MaTeMaTHYeCKUX JUKTAHTOB.

Onucanue yueOHO-MeTOAUYECKOI0 1 MAaTEPHAJIbHO-TEXHHYECKOr0 o0ecneyeHus
00pa3oBaTeILHOIO Npolecca

OcHamenue mporecca oOydeHHs MaTeMaTUKe oOecreuyuBaeTcs OMOIMOTEYHBIM (OHJIOM, IEYATHBIMU
nocoousiMi, a Takxke HH(POPMAIMOHHO-KOMMYHUKATUBHBIMU CPEICTBAMHU, TEXHHUUYECKUMHU CpPEACTBaAMHU
00y4eHus1, yueOHO-IPAKTHUYECKUM 000PYIOBAaHUEM.

1. Buébauomeunwiii hono (knuzoneuamuas npooyKyus):

- Aranacss JI.C., byry3oB B.®., Kangomues C.b., [lo3usk O.I'., FOauna U.W. I'eomerpus. 7-9 kiaccel:
Y4eOnuk u1st o01eoopa3oBaTeIbHbIX yupexaeHui. M.: [Ipocsemenue.

- 'aBpriioBa H.®@. I'eomeTpust. 9 knacce: KontposbHO-u3MeputensHbie MmaTepuaiibl. M.: BAKO.

- EpmioBa A.IT1. COopHUK 3a0aHU# 1T TEMAaTHYECKOT0 U UTOroBOro KoHTpostst 3Hanuii, MJIEKCA.

- 3uB b.I'., Meiutep B.M. I'eomerpus. 9 knacc: Jlnnakrnaeckue marepuansl. M.: [Ipocsemenne.

- Mumenko T.M., baunkoB A.Jl. 'eomerpus. 9 knacc: Temaruueckue tectol. [ MA. M.: [IpocBelienue.

- I'eomerpust 7-9 xn.: Tectel qnst Tekymero u obobmaromero kontposs. Asropel: .M. Kosanesa, H.U.
MasypoBa.—Bounrorpaa: U3aatenscTBo «YYuTenby.

- T'eomerpus 7-9 xin.: CamocrosiTebHBIE W KOHTPOJbHBIE paboThl k yueOHuky JI.C. AranacsHa.
CocraBurenb: M.A. Nuenckas — [Ipocsemnienue.

- JI.W. 3BaBuu. KoHTpoibHBIE U TPOBEpOUHbIE pabOTHI 110 reomeTpun 7-9 ki. poda.

- 3uB b.I'. Jlunakrnueckue marepuainsl no reomerpun 7 k. IIpocsenienue.

- E.M. Pabunosuu. I'eometpus 7-9 ki.: 3agaun u ynpaxxHeHHs! Ha TOTOBBIX uyepTekax. M. «MJIEKCA».

2. Ileuammnuvle nocobusn:
TaGnuue! o anredpe i 7-9 Kiaccos.
[TopTpeTsl BbAatOmKXCS ASSTENEH MATEMATHUKH.
3. Texnuueckue cpeocmea 00yueHus:
KomneroTep
IIpoekrop
4. Yueono-npakmuueckoe ooopyoosanue:
KommiekT uepTEXHBIX HHCTPYMEHTOB KJIACCHBIX: TMHEWKA, TpaHCTIOPTUP, YroibHUK (30°, 60 ).yronbHUK
(45° 45°), nupKymb.
5. Hudghposwie oopazosamenvhvie pecypcol
HudpoBble KOMIOHEHTH y4eOHO-METOIUYECKIX KOMIUJIEKCOB 110 OCHOBHBIM pa3zesiaM Kypca
MaTeMaTHKH, B TOM YHCIIE BKIIOYAOIINE FIEMEHTHl aBTOMATU3UPOBAHHOTO O0YUYEHHS U KOHTPOJISL.
OOITIEnoNE30BaTENBCKUE IIU(PPOBHIE HHCTPYMEHTHI YU4€OHOU eITeTbHOCTH
6. Hugpopmayuonnsie pecypcot
1. Enunas kosuteknus [udposeix OdpazoBarenbhbix Pecypcoshttp://school-collection.edu.ru/
2. Ilpoexkt denepambHOro ILeHTpa  HH(pOpMAIMOHHO-00pa3oBaTeNbHEIX  pecypcoB  (PIIUOP
http://www.fcior.edu.ru
3. Hopran uadopmanmonnoit nomnepxkku EI'D http://ege.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://ege.edu.ru/

4. Karanor o0Opa3oBarenbHbIx pecypcoB cetr Muteprer http://katalog.iot.ru/
5. JlunakTrueckue MaTepuaisl mo napopmaTuke u MmaremaTrke http://comp-science.narod.ru

Pea.lmsauml BOCIIUTATEJIBHOI'O MOTCHIIHAJIA YPOKA

Peanu3anus BoCOUTATEIBHOTO MOTEHIMAIA YPOKA MIPEANOJIAraeT Cleayonlee:

- YCTQHOBJICHUE JOBEPUTEIbHBIX OTHOIICHUN MEX]ly YUYUTEIEM U €r0 YYeHUKaMH, CIOCOOCTBYIOLIUX
MO3UTUBHOMY BOCIIPHUSITHIO yYalllUMUCS TPeOOBAHUM U MPOCHO yUUTENs, IPUBICYCHUIO X BHUMAHUS K
o0OcyxaaeMoli Ha ypoke HHPOPMAIUH, aKTUBHU3AIMH UX TIO3HABATEILHOU JEATCIILHOCTH,

- OOYX/IeHHE IIKOJIFHUKOB COOTIOAATh HA YPOKe OOIIENPUHATHIC HOPMBI TOBEICHUS, TIpaBUiia
OOIICHUS CO CTAPIIMMH U CBEPCTHUKAMH, IPUHIIUITH Y4eOHOHN TUCIIUTUTHHBI M CAMOOPTaHU3AIIHH;

- IPUBJICYEHNE BHUMAHUS IIKOJIBHUKOB K LICHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha YPOKax sIBJICHUH,
OpraHu3aIys uX padoTHI C MOJIyIaeMOi Ha YPOKEe COIMATBLHO 3HAUMMOU HH(pOpMaIHel — MHUIIMHUPOBAHKE
ee 00CyXIeHHUsI, BBICKA3bIBaHUS yYAIIUMHCS CBOEIO MHEHHUS 110 €€ MOBOAY, BIPAaOOTKH CBOETO K HEi
OTHOUIEHUS,

- HCII0JIb30BAaHKUE BOCIIUTATEIBHBIX BO3MOXKHOCTEH COJIepKaHusl yueOHOro mpeaMeTa uepes
JIEMOHCTPAIIHIO JICTSIM IPUMEPOB OTBETCTBEHHOTO, TPAXKIaHCKOTO TTOBEICHUS, TIPOSBICHHUS YEIOBEKOTIO0MS
U 100poCepaeUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIINX TEKCTOB I YTSHUS, 3a]a4 [Tl PEIICHUS,
MpOOJIEMHBIX CUTYAIUH I 00CYXKICHUS B KJIacce;

- IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (hOpM pabOThHI yHAIIUXCS: HHTEIUIEKTYaIbHBIX UTD,
CTUMYJIMPYIOLIUX [MO3HABATEIIbHYI0 MOTUBALMIO IIIKOJIBHUKOB; IUCKYCCH, KOTOPBIE JAIOT Y4alIUMCS
BO3MOXXHOCTh MPUOOPECTH OMBIT BEACHHSI KOHCTPYKTUBHOIO AHAJIOra; TPYMIOBOI pabOThI UM paOOTHI B
napax, KOTOpbIE y4aT MIKOJIbHUKOB KOMaHIHOW paboTe U B3aUMOJICUCTBHIO C APYTUMU JCTHMH,

- BKJIFOUEHHUE B YPOK MUT'POBBIX MPOLIEYP, KOTOPbIE IOMOTAIOT MOJAEPKATh MOTUBALIMIO AETEH K
MOJTYYEHHIO 3HAHWM, HATAKUBAHHUIO MO3UTUBHBIX MEKIMYHOCTHBIX OTHOILIEHUH B KJIacCe, TOMOTaroT
YCTaHOBJICHHIO 10OpOKEIATeNbHOM aTMOC(EphI BO BpeMsl YPOKa,

- THULIMMPOBAHUE U MOJAEPKKA UCCIIEIOBATENBCKON IESITEIbHOCTH IIKOJbHUKOB B paMKax
peanu3auyyi UMU UHIMBUAYAJIbHBIX U IPYIIIOBBIX UCCIIEN0BATENBCKUX IPOEKTOB, YTO JACT MIKOJIbHUKAM
BO3MOKHOCTh TPHOOPECTH HABBIK CAMOCTOSATEIILHOTO PEIICHHUS TEOPETUUECKON TTPOOIIEMBI, HABBIK
TeHepUPOBaHUS U 0POPMIIEHHUSI COOCTBEHHBIX HJIeH, HABBIK YBAKUTEIHFHOTO OTHOIIECHUS K YYKUM HIEM,
0ohOpMIIEHHBIM B paboTax JAPYTrUx UCCIeA0BaTeNeH, HABBIK MMyOJMYHOTO BBICTYIUICHUS MEPE]] ayTUTOPHUEH,
apryMEHTUPOBAHMS U OTCTAaMBAHUS CBOEM TOUKHU 3PECHUS.

JII/I‘-IHOCTHble, MeETaAlpEeaAMETHBIC, IPEAMETHLIC PE3YJAbTATHI 0CBOCHUSA yqeﬁﬂoro npeamMera

[Iporpamma moO3BOJIIET JOOMBATHCS CIEAYIONIUX PE3yJbTaTOB OCBOEHHUS 00pa30BaTEIHHOU
POrpaMMbl OCHOBHOT'O O0IIIETO 00pa30BaHUS:

JAUYHOCIMHbBLE.

JIMYHOCTHBIE Pe3yNIbTAaThl OCBOCHHS MPOTPaMMbl y4EOHOTO TIpeIMETa XapaKTepU3YIOTCS:

ITaTproTHyecKkoe BOCIUTAHHUE:

MPOSIBIICHUEM HHTEpPECA K MPOLUIOMY U HACTOSIIEMY POCCUMCKOW MaTEMAaTUKH, LIEHHOCTHBIM
OTHOUIIEHUEM K JOCTHKEHUSIM POCCUHUCKUX MATEMATHUKOB M POCCUICKONM MAaTEMaTUYECKOM IIKOJIbI, K
UCTIOJIb30BAaHUIO ATHX JOCTHKCHHI B IPYTUX HayKax U MPUKIAJHBIX chepax.

I'pasxmaHckoe M TyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBITTOJIHEHUIO 00S3aHHOCTEN rpaskJaHIHA U Pealiu3allii €ro Mpas, IpeCTaBICHUEM
0 MaTeMaTHYEeCKHUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBICHHUH, MPOIEAYP TPAXKTAHCKOTO
oOmiecTBa (BEIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K 00CYKIEHUIO STHYECKHUX MPOOIIeM, CBSI3aHHBIX C
MPAKTUYECKUM NTPUMEHEHUEM JIOCTHKEHUN HayKH, OCO3HAHUEM BaXXKHOCTHU MOPAJIbHO-3THYECKUX
MIPUHLIUIIOB B IEATEIBHOCTH YUYEHOTO.

TpyaoBoe BOCIIMTAHHUE:

YCTAHOBKOM Ha aKTUBHOE YYaCTHUE B PEIICHUHU NMPAKTUYECKUX 3al | 1a4 MaTEeMaTHYECKOU
HaIpaBJICHHOCTH, OCO3HAHUEM BOXKHOCTH MAaTEMAaTHYECKOTO 00pa30BaHUs HA MMPOTSHKCHUHU BCEH KU3HU IS
yCIenHOM MpodecCuOHANBHON IeATEeTPHOCTH U Pa3BUTHEM HEOOXOUMBIX YMEHHI; 0CO3HAHHBIM BEIOOPOM
Y TIOCTPOEHUEM WHIUBUTyaIbHOW TPACKTOPHH 00Pa30BaHUS U KU3HCHHBIX TUTAHOB C YIETOM JTMYHBIX
MHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEMH.



http://katalog.iot.ru/

OCTeTHYECKOe BOCIUTAHUE:!

CIIOCOOHOCTBIO K SMOIMOHATIBHOMY U 3CTETHYECKOMY BOCIIPUATHIO MAaTEMaTHIECKUX 00BEKTOB,
3aJa4, peleHuil, paccyKJIeHUI; yMEHHIO BUJIETh MaTeMaTHUYECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOTO TIO3HAHHUS:

OpHEHTAIMe! B ICATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUHBIX IPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHSI YEJIOBEKA, IPUPOJIBI M 00IIECTBA, TOHMMAaHHEM MaTeMaTHYECKOM HAyKN KaK
cdepbl YeTOBEYECKON AATEIBHOCTH, 3TANOB €€ Pa3BUTH U 3HAUMMOCTH JUTSI Pa3BUTHSI LIMBUIIN3ALIUY;
OBJIAJICHHUEM S3BIKOM MAaTEMaTHKH U MaTeMaTHYECKON KYJIBTYpOil KaK CpEACTBOM IO3HAHUS MHPA;
OBJIa/ICHUEM MTPOCTEHITMMH HABBIKAMHU MCCIIEI0BATEIBCKON JAEATEIBHOCTH.

dusnyeckoe BocnuTaHue, GOPMUPOBAHUE KYIbTYPHI 3I0POBbS ¥ IMOIMOHAILHOTO OJ1arononyyus:

TOTOBHOCTBIO TPUMEHSATh MATEMAaTHUECKHUE 3HAHUSI B MHTEPECAX CBOETO 3/10POBbS, BEICHHS
3JI0pOBOT0 00pa3a HU3HHU (30POBOE MUTAaHKE, COATAHCHPOBAHHBIN PEXHUM 3aHITUI U OT/ABIXA, PEryJIsipHas
¢du3nueckas akTHBHOCTH); CHOPMHPOBAHHOCTHIO HaBbIKA pe(IeKCHH, TPU3HAHMEM CBOETO IpaBa Ha OIIUOKY
¥ TAKOTO K€ TpaBa APYroro 4eJoBeKa.

OKOJIOrH4ecKoe BOCIUTAHUE:!

OpHEHTalMel Ha MPUMEHEHHE MaTeMaTHUSCKUX 3HAHUH JJIs1 peIIeHNs 3a/1a4 B 00JIaCTH COXPAaHHOCTH
OKpY’KalomIen Cpepl, IJIAHUPOBAHUS IMIOCTYIIKOB U OLIEHKU MX BO3MOXKHBIX TIOCIIECTBHI JJISI OKPYKAFOIIEH
CpeJibl; 0OCO3HAHUEM TJI00aJIbHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIEM U IyTeH UX pelIeHus.

JIMYHOCTHBIE PE3YAbTATHI, 00ECTICYMBAIOIINE aTANTANIO 00YJArOMIErocst K U3[ | MEHSFOINMCS
YCJIOBUSIM COLMAIbHOMN U IPUPOIHOM CPEJIBI:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSIX HEONPEICIEHHOCTH, TIOBBIIICHHIO YPOBHSI CBOCH
KOMITETEHTHOCTH Yepe3 MPaKTUYECKYIO JeITEIILHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX JHOJIEH,
npulloOpeTaTb B COBMECTHOH e TeIbHOCTH HOBBIC 3HAHMSI, HABBIKA M KOMIIETCHIIUU U3 OMBITA IPYTHUX;

HEOOXO0JMMOCTHIO B (DOPMHUPOBAHUM HOBBIX 3HAHHM, B TOM YUCIie (HOPMYIHPOBATH U1, TOHATHS,
THITOTE3BI 00 00BEKTaX U SIBICHUSIX, B TOM YHCIIE paHee He U3BECTHBIX, OCO3HABATH JE(PUIIMTH COOCTBEHHBIX
3HaHUH ¥ KOMIIETEHTHOCTEH, IUTAaHNPOBATh CBOE PAa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAINIO, BOCTIPUHIMATEH CTPECCOBYIO CUTYAIIHIO KaK
BBI30B, TPEOYIOIINN KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMBbIE PEILICHUS U AeHCTBUS, (YOPMYITHUPOBATh U
OILIEHUBATh PUCKH U TIOCIEACTBUS, (POPMHUPOBATH OIIBIT.

Memanpeomemuule.

CIOCOOHOCTH CaMOCTOSITENIBHO TUIAHUPOBATh AJIbTEPHATUBHBIE MTyTH JTOCTHXKEHUS Lieel, OCO3HaHHO
BBIOMpATh Hanbosee 3pheKTUBHBIE CIIOCOOBI PEMICHHS YYEOHBIX U TTO3HABATEIBHBIX 3a/1a4;

YMEHUS OCYLIECTBIATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOJMMbIE KOPPEKTUBBL;

CIIOCOOHOCTH a/IeKBaTHO OIIEHHWBATh MPaBWJIBHOCTh WM OIIMOOYHOCTh BBIMOJIHEHMS Y4eOHOM
3a1auu, €€ 0ObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ pelleHus;

YMEHHSI YCTaHABJIMBATh IPUYUHHO-CIEACTBEHHbBIE CBSI3U; CTPOMUTH JIOTHYECKHE pPacCyKIEHUs,
YMO3aK/II04eHNs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 AHAJIOTUN) U BBIBOJIBI;

YMEHHs cO37aBaTh, MPUMEHATh U MPEoOPa30BbIBaTh 3HAKOBO-CHMBOJIMYECKHUE CPEACTBA, MOJIEIH U
CXEMBI ISl pelIeHUs] y4eOHBIX U TO3HABATENbHBIX 33/1a4;

pa3BUTHS CIIOCOOHOCTU OPraHU30BBIBATH YU€OHOE COTPYAHUYECTBO U COBMECTHYIO JIESATEIBHOCTh C
yUYUTENEM W CBEPCTHUKAMM: ONpEACATh IEeNd, pachupeneniarb (QYHKIMM UM POJM  YYaCTHHUKOB,
B3aMMOJICCTBOBATh M HAXOJUTh OOIIHE CIIOCOOBI pabOThI, YMEHHUs padOTaTh B TPYIIIE: HAXOIUTh OOIIee
peleHre W paspeniath KOH(IMKTBI Ha OCHOBE COIJIACOBAHHWS MO3UIMH M yu€Ta HHTEPECOB; CIYIIATh
napTHEpa; GopMyIUpPOBaTh, ApPTYMEHTUPOBATH U OTCTAaUBaTh CBOE MHEHHUE;

¢dopmupoBaHus y4eOHOH M OOIIENOJIB30BaTEIbCKOW KOMIIETEHTHOCTH B 00JACTU HCIIOJIb30BAHMS
MH(}OPMallMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (MK T-komnerenTHOCTH);

NEPBOHAYAIBHOTO MPEJICTaBICHHS 00 UIesIX M O METOJIaX MAaTeMaTHKU Kak 00 YHUBEPCATbHOM SI3bIKE
HayKU U TEXHUKH;

Pa3BUTHsI CIIOCOOHOCTH BHJETh MaTeMaTHUYECKYIO 33Jady B JPYIMX TUCIHMIUIMHAX, B OKpYXKarolien
JKU3HH;

YMEHHUS HaXOAWTh B PA3IMYHBIX HCTOYHUKAX HWHPOPMALHUIO, HEOOXOAUMYIO IS PELICHHS
MaTeMaTUYeCKUX MpoOJeM, U MPEJCTaBIsITh €€ B MOHATHOM (opme; MPUHUMATh PEIICHHE B YCIOBHSX
HETIOJIHOM 1 M30BITOYHOM, TOUHON M BEpOSTHOCTHOM MH(popMarum;

YMEHHSI TIOHMMaTh U HUCIOJb30BaTh MaTeMAaTUYECKHE CPENCTBA HATJSAHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) AJIs WILTIOCTPALIMK, UHTEPIIPETALINN, apTyMEHTALUH;




YMEHUS BBIABHIaTh THIOTE3bl NPU PEIICHUH YYEOHBIX 337a4 U MOHUMAHUS HEOOXOIUMOCTH HUX
HPOBEPKH;

IIOHMMAaHUS CYIIHOCTH aIrOPUTMHUYECKUX NPEANUCAHUA U YMEHMsI I€HCTBOBaTh B COOTBETCTBHUM C
IPEJI0KEHHBIM aJITOPUTMOM;

YMEHUSI CaMOCTOSITEJIbHO CTaBUTh LIEJIH, BBIOMPATh U CO3[aBaTh AJITOPUTMBI JJISl PEIICHUS YIeOHBIX
MaTeMaTHYeCKuX Mpobiem;

CMOCOOHOCTH ITUIAHUPOBATh M OCYLIECTBIATH AEATEIBHOCTb, HAIMPABICHHYI0 Ha pPELICHHE 3a/ad
UCCIIEI0BATEIbCKOIO XapaKTepa;

npeomemuble:

OBJIajieHue 0a30BbIM MOHATUIHBIM aIlapaToM [0 OCHOBHBIM pa3/ieiaM COJEpKaHMsl, IPEICTaBICHHUE
00 OCHOBHBIX H3Y4a€MbIX IIOHATUAX, KaK BaXHEHIIMX MaTEMaTHMUECKUX MOJEIAX, IO3BOJIAIOIINX
OIKCBIBATh M U3Y4aTh PeaJIbHbIC IPOLIECCH] U SIBICHUS;

yMeHue paboTath C MaTeMaTH4YEeCKUM TEKCTOM (aHAJM3UpOBaTh, M3BJIEKATb HEOOXOAUMYIO
UH(POPMALIMIO), TPAMOTHO NPUMEHATh MaTEMAaTUYECKYl0 TEPMHHOJOIMIO M CHMBOJIMKY, MCIIOJIb30BaTh
Pa3IUYHbIE SI3IKU MAaTEMAaTUKH;

YMEHHUE MPOBOJAUTH KIACCU(PHUKAIMU, JOTHYeCKHe OOOCHOBAHUS, J10KA3aTeIbCTBA MaTeMaTHUECKUX
YTBEPKJICHU;

YMEHHUE PAcllo3HaBaTh BUJbl MaTEMaTHUECKUX YTBEP)KIACHUN (AaKCHOMBI, ONpPEeNICHHs, TEOPEMbl U
Ip.), IpSIMbIE U OOpaTHBIE TEOPEMBI;

OBJIQ/ICHUE TE€OMETPUUYECKUM S3bIKOM, YMEHHE HCIIOJIb30BaTh €ro Jjs OINUCaHWsS IPEIMETOB
OKpYXKAIOIIer0 MUpPA, Pa3BUTHE MPOCTPAHCTBEHHBIX NPEJICTABICHUA M H300pa3UTEIbHBIX YMEHH,
nproOpeTeHre HaBbIKOB T€OMETPUUECKUX OCTPOSHUH;

YCBOGHHME CHCTEMAaTHYECKUX 3HAHUM O IUIOCKUX (UIYpax U UX CBOMICTBaX, a TaKKe€ HAa HAIJISIIHOM
YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TeJaX, YMEHHUE MPUMEHSTh CUCTEMaTUYeCKHe 3HaHUS O HUX
JUISL pEIIEHUS] TEOMETPUYECKUX U MTPAKTUUECKUX 3aj1ay;

YMEHUS M3MEpATh JJIMHBI OTPE3KOB, BEJIMUYMHBI YIJIOB, MCIIOJIB30BaTh (OPMYJIbI JUIsl HAXOXKJIECHHS
NEPUMETPOB, IUIOLIa/lel U 00BEMOB F€OMETPUUYECKUX PUTYD;

YMEHHE IPUMEHATh U3YYEHHBIE NTOHATHS, PE3YJIbTaThl, METOABI JJIS PELICHUS 3a/1ad PAKTUYECKOTO
XapakTepa M 3a/Jady U3 CMEXKHBIX IUCHUIUIMH C HCIOJIb30BAaHUEM NpPU HEOOXOAMMOCTH CHPABOYHBIX
MaTepUasoB, KAJIbKYJIATOPA, KOMIBIOTEPA.

IInanupyemMble pe3yJbTaThl H3yYeHUs] TeoMeTpUM B /-9 Kjacce

BbINyCKHUK Hay4YHUTCA B 7-9 KJ1accax (41 MC0J1b30BaHUSA B IOBCEAHEBHOM »KM3HU U
o6ecrne4eHUs BO3MOKHOCTH yCNELIHOI0 NPOA0/KeHHs1 06pa30BaHUA Ha 6a30BOM YPOBHeE)
DJieMEeHTHI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTUKH

I'eomerpuueckue Gpurypsl

e  OmnepupoBarb Ha 0a30BOM yPOBHE MOHATHAMH [€OMETPHUECKUX DUTYD;

®  U3BJEKaTh WHPOPMAILHIO O TEOMETPHUECKUX (DUTYpax, MPEACTABICHHYIO Ha YepTeXax B SIBHOM
BUJIC;

®  TPUMEHSATH JUIS peIIeHUs 3a7a4 TeoMeTpuyeckre GpakThl, €CIH YCIOBHUS UX MPUMEHEHUS 3a/1aHbl
B sIBHOU (opMme;

e  pemarh 3aJa4d Ha HAXOKICHUE T€OMETPHUYECKIX BEIIMIHMH M0 00pa3iaM WM aJlTOPUTMAaM.
B noBceaHeBHOI ;KM3HU M MPU U3YYeHUH IPYTUX MPEAMETOB:

®  HCIMOJIb30BaTh CBOMCTBA F€OMETPUUECKUX (UTYp AJIS PEIICHUs THIIOBBIX 3a/1a4, BOZHUKAIOUINX B
CUTYallUsX MOBCEIHEBHON )KU3HHU, 33124 MIPAKTHUECKOTO COJCPKAHUS.
OTtHoweHns

e  OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATHSAMU: PABEHCTBO (DUTYp, paBHbIC (PUTYpHI, pABEHCTBO
TPEYroJbHUKOB, NAapAJICNBHOCTh MPSAMBIX, NEPHEHIUKYISIPHOCTh MPSAMBIX, YIJIBI MEXKIY HPSIMBIMH,
NEePHEHINKYJIISAP, HAKIOHHAsI, TPOESKIIHSL.
B noBcegHeBHOI :KM3HHM M NPU U3YYeHUH APYTHX NPeAMETOB:

®  UCINOJIB30BaTh OTHOUIEHUS IS pEIeHHs MPOCTEUIINX 33134, BOZHUKAIOIIUX B PEaIbHOM JKHU3HU.
N3mepeHnusi M BbIYUCICHUSA



e BrinonHATE U3MEpEHUE JIMH, PACCTOSHUM, BEIWYUH YIJIOB, C MOMOLIbIO MHCTPYMEHTOB MJIS
U3MEPEHUM JUIUH U YIJIOB;

e npuMeHATh (GOpMyIbl MEpUMETpa, IJIOWEAAM U 00beMa, IJIOUIAAU TMOBEPXHOCTH OTAENbHBIX
MHOTOTPaHHUKOB IPU BBIYUCIIEHUAX, KOT/la BCE JJaHHBIE UMEIOTCS B YCIIOBUH;

e npuMeHsATh Teopemy [ludaropa, 6a30Bbie TPUTOHOMETPUYECKUE COOTHOILLEHUS ISl BEIYUCIICHUS
JUTMH, PACCTOSIHUM, TUIOIIAICH B IPOCTEHIIINX CITydasX.
B noBceHeBHOM KU3HM M TIPM M3YYECHHHU APYTUX NPeJIMETOB:

®  BBIUHCIATH PACCTOSHMS HAa MECTHOCTH B CTaHAAPTHBIX CUTYalMIX, IUIOMAAM B IMPOCTEUIINX
CIIy4asiX, IPUMEHATH ()OPMYJIbI B MPOCTEUIINX CUTYalUAX B IOBCETHEBHOM KU3HU.
I'eomeTpruyeckue nocrpoeHus

e U3oOpaxkaTh TUINOBBIC IIOCKHE (QUIYpbl U (GUTYPHl B MPOCTPAHCTBE OT PYKU U C MOMOLUIBIO
UHCTPYMEHTOB.
B noBceHeBHOM KU3HM M TIPM M3Y4YEeHHHU APYTUX NPeJIMETOB:

®  BBINOJHATH IPOCTEHIINE TOCTPOSHUSI HA MECTHOCTH, HEOOXOIUMbIE B PEaTbHOM KU3HU.
I'eomeTprueckue npeodpazoBaHus

e  Crpouts purypy, CHMMETPHUUHYIO JAaHHOH (PUType OTHOCHTEIHHO OCH U TOUYKH.
B noBcetHeBHOM KU3HM M TIPM M3Y4YEeHHHU APYTUX NMPeJIMeTOB:

®  pacrno3HaBaTh JBUKEHUE OOBEKTOB B OKPYKAIOIIEM MHUPE;

®  pacrno3HaBaTh CUMMETPHUYHBIE (PUTYPBI B OKPYKAIOLIEM MHpE.
BekTOopbl M KOOPAUHATHI HA MJIOCKOCTH

e  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMH BEKTOpP, CyMMa BEKTOPOB, IPOU3BEICHNE BEKTOPA
Ha YKCJIO, KOOPJAUHATHI HA MJIOCKOCTH;

e onpenensaTb NPUOIMIKEHHO KOOPAMHATHI TOYKM IO €€ H300pa)KeHMI0 Ha KOOPIMHATHOU
IIJIOCKOCTH.
B noBceqHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeAMETOB:

®  JCHOJI30BaTh BEKTOpBI [UIS PELICHHs MPOCTEUIIMX 3a1ad Ha OIpPEACIICHHE CKOPOCTH
OTHOCHUTEJIBHOTO JIBHKEHUSI.
Hcropust MaTeMaTHKHU

e  OnuceIBaTh OTAENbHBIE BBIJAIOIIMECS PE3YNIbTAThI, TOJIyYEHHbIE B XO/€ Pa3BUTHS MaTEeMaTUKU
KaK HayKu;

e 3HAaTb NPUMEPHl MATEMAaTUYECKUX OTKPBITUH M KX aBTOPOB, B CBSI3U C OTEYECTBEHHOH H
BCEMHUPHOH UCTOPHUEH;

® [IOHUMAaTh POJIb MATEMATUKH B pa3BuTuu Poccuu.
MeTtoabl MAaTEMATHKH

e BriOupars noaxoasimuil M3y4eHHBIH METOJ JUIsl PELICHUS] M3YYEHHBIX TUIIOB MaTeMaTHYECKHX
3a/1a4;

e [IpuBoaNTH NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOLIEN NEHCTBUTEIBHOCTH U
IIPOU3BEIECHUSAX UCKYCCTBA.

BbINYyCKHMK NMOJIYYUT BO3MO>KHOCTh HAYYUThCS B 7-9 Ki1accax A/ o6ecnedyeHUusi BO3MOKHOCTH
yCIELIHOr0 NPOA0/KEHUs 00pa30BaHMA HA 6A30BOM M YI/1IyGJIEHHOM YPOBHAX

I'eomerpuueckue Gurypsl

o Onepuposamb NOHAMUAMU 2EOMEMPUYECKUX Pucyp,

®  u38IeKAMb, UHMEPNPEMUPOSAmMs U Npeodpa308bl8ams UHGOPMAYUIO O 2e0MempPUdecKux
Queypax, npedcmasieHHyI0 Ha Yepmextcax;

®  npuMeHAmMb 2eomempuyieckue (Gakmol O peuleHus 3a0ay, 8 Mom Hucie, npeononazarouux
HeCKOIbKO WA208 PeUeHUsl;

*  Jopmyruposamv 6 NPOCMEUUUX CTYYAAX CEOUCMEA U NPUSHAKU (ueyp;

®  00KA3bIBAMb 2eOMEeMPUiecKUe YMBEePHCOeHUsL,

® guademv  CMAHOAPMHOU  Kldccugukayueli — NIOCKUX  @ueyp  (mpeyeoivHuKos  u
Yemulpexy20ibHUKOS).
B noBceaHeBHOI1 ;KM3HU M PU U3YYeHHH JPYTHX NMPEAMETOB:

®  UCNONL306AMb  CEOUCMBA 2eOMEMPUYECKUX @ueyp O01a peuleHuss 3a0a4 NpaKmuiecko2o
xapakmepa u 3a0a4 U3 CMeHCHbIX OUCYUNTUH.



OTtHowmenns

e  Onepuposamb NOHAMUAMU: PABEHCMEO (ueyp, paeHvle DuUypbl, PABEHCHEO MPEY20IbHUKOS,
napaiieibHOCmb  NPAMbIX, NePNeHOUKVIAPHOCMb NPAMbIX, Velbl MeNCOY NPAMbIMU, NEPREeHOUK)IAD,
HAKIOHHASL, NPOeKyuUs, no0odue gueyp, nooodHsie ghucypol, NOO0OHbIE MPEY2OTbHUKIL,

*  npumensmo meopemy Paneca u meopemy 0 npONOPYUOHATLHLIX OMPE3KAX NPU PEUEHUU 3A0aY,

®  Xapakmepuzo8amv 63AUMHOE PACNONONHCEHUE NPAMOL U OKPYHCHOCU, 08YX OKPYHCHOCTELL.
B noBce1HeBHOM KU3HHU ¥ MPH U3YYEHHH APYTUX MPEIMETOB:

®  UCNONB308AMb OMHOWEHUSL OJISl PEUEHUs 30U, BO3ZHUKAIOWUX 8 PeaibHOU HCUZHU.
M3mepeHus: U BbIYUCTEHUS

e  Onepuposams npedcmagieHuamu o OIuHe, NIOWAOU, 0Oveme Kak eerudunamu. lIpumenamo
meopemy [lugpazopa, popmynsi niowaou, odvema npu peuleHuy MHO20UA208bIX 3404y, 8 KOMOPbIX He 6Ce
OaHHble NpeOCmasieHbl s6HO, a Mpebdylom GblUUCIeHUl, Onepuposamsv 0olee WUPOKUM KOIUYECHE8OM
Gdopmyn OnuHbL, NIOWAOU, 00beMa, BLIYUCIAMb XAPAKMEPUCMUKU KOMOUHayul gueyp (oKpyscHocmeri u
MHO20V20IbHUKOB) — BbIYUCTAMYb  PACCIOSAHUSL  MexcOy  ueypamu, NpUMeHsms mpueoHOMempuyecKue
Gopmynvl 015 8bIYUCTIEHULL 8 DOTIee CLONCHBIX CYUAAX, NPOBOOUMb BbIYUCIEHUS HA OCHOBE PABHOBEIUKOCMU
U pasHOCOCMABNIEHHOCTU,

®  1POBOOUMDb NPOCMblE BLIYUCTIEHUS HA 00BEMHBIX MeNax,

o dopmyruposams 3a0ayu HA GbIYUCTEHUE OJIUH, NIOWA0el U 00bEMO8 U Peuamy Ux.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  1POBOOUMD BLIYUCTIEHUSL HA MECTHOCMU,

®  npuMeHAmMb (BOPMYIbl NPU BBIMUCICHUSX 8 CMEJNCHBIX YUEOHbIX NpeoMemax, 6 OKpydlcaroujell
oelicmeumenbHOCmu.
I'eoMeTpuUYecKHe MOCTPOEHUS

e /300pasicamv ceomempuieckue hueypsbli N0 MeKCmo8oMy U CUMBONbHOMY ONUCAHUIO,

®  CB0DOOHO ONEPUPOBAMb YEPMENHCHBIMU UHCTNPYMEHMAMU 8 HECLONCHBIX CVUASX,

®  GLINOAHAMbB NOCMPOEHUS MPEY2OIbHUKOS, NPUMEHAMb OmOelbHble Memoobl NOCMPOEHUll
YUPKYIeM U TUHEUKOU U NPO8OOUMb NpOCmeliuiue UCCIe008aHUSA YUCTA PeUleHUll,

®  u300padicamv mMunosvie NIOCKUe @ueypbl U 00beMHble Mmeld ¢ HOMOWbIO NPOCEtuUX
KOMNbIOMEPHLIX UHCIMPYMEHMOB.
B noBce1HeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  GLINOIHAMb NPOCMEUUUE NOCMPOEHUSL HA MECMHOCMU, HEOOXOOUMbLE 8 PEeAIbHOU HCUZHU,

®  OYeHUBAMb PA3MeEPbL PEANibHbIX 0OBEKMO8 OKPYHCAIOUe20 MUPQ.
IIpeoGpazoBanusn

o  Onepuposamv nousmuem OBUICEHUsI U HNpeoOpa3osanus nooobus, 61aoemsv npuemamu
nocmpoenust ueyp ¢ UCNOIb308AHUEM OBUICEHUL U NPeodpa308aHuil no00OUs, NPUMEHSIMb NOJYYEeHHbLe
SHAHUS U ONBIM NOCMPOEHUU 8 CMENCHBIX NPeOMemax U 8 PeaibHblX CUMYAYUAX OKPYHCAIOuje2o mupa,

e cmpoums Queypy, no0oOHYI0 OAHHOL, NOIL308AMbBCS CEOUCMEAMU NOO0OUS 01 0O0CHOBAHUSA
ceoticma uzyp;

®  NPUMEHAMb CBOUCMBA OBUNCEHULL 01 NPOBEOEHUs. NPOCMEUUX 000CHOBAHUL CBOUCME DUeyp.
B noBceHeBHOM KU3HHU ¥ TIPH U3YYEHUHU APYTUX NMPEIMETOB:

®  NPUMEHAMb CEOUCMBA OBUNCEHUL U NPUMEHSIMb N0000Ue OJi NOCIPOEHUN U 8bIYUCTEHULL.
BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

o  Onepuposams NOHAMUAMU 6EKMOP, CYMMA, PA3ZHOCMb BEKMOPO8, NPou3eedenue 8eKmopa Ha
YUCNO, Y20l MedCcOy BeKMOpamu, CKAISAPHOE HNPOU3BEOeHUe BeKMOpos8, KOOPOUHAMbL HA NIOCKOCHU,
KOOpOUHAMbL 6EKMOPA;

®  GLINOAHAMb OeUCMBUs HAO BEeKMOpAMU (CNOdceHUe, BblYUmMAaHue, YMHOJCeHUe HA YUCIO),
BbLIYUCTIAMY CKANAPHOE NpoU3eedeHue, Onpeoeisimb 6 NPOCMEUUX CAVYAAX Y20l MeHcoy 6eKMOopamu,
BbINOIHAMb  PA3N0JNCEHUE BEKMOpA HA COCMAssiowue, NPUMEHAMb NOLYYeHHble 3HAHUS 6 (Du3uKe,
nONbL308AMbCA  (POPMYNIOU  BbIMUCIEHUS PACCMOAHUSL MeHCOY MOUKAMU NO U3BECIHBbIM KOOPOUHAMAM,
UCNONB3068aMb YPABHEHUS (hucyp 01 peuleHus 3a0ay,

®  NPUMEHAMb BEKMOPbL U KOOPOUHAMbL OJisl PeUleHUss 2eOMempUYecKux 3a0ai Ha 6blYUCIeHUe
ONIUH, Y2N08.
B noBceaHeBHOI1 ;KM3HU M PU U3YYeHHUH IPYTHX NMPEAMETOB:

®  UCNONBL308aMb NOHAMUS BEKMOPOE U KOOPOUHAM OJi peulenus 3a0ay no ¢husuke, ceozpagpuu u
Opyeum yueOHbLM npeomMeman.



Hcropust MaTeMaTHKHU

o  Xapaxmepuzosamov 6KIA0 GbLOAIUUXCS MAMEMAMUKOS 6 PA3sUmMue MAamemamukyu U UHbIX
HAYuHbIX oOaacmell,

®  NOHUMAMb POib Mamemamuxu 6 pazsumuu Poccuu.
MeTtoanbl MAaTEMATHKU

o Ucnonwv3ys uzyuennvlie Memoobl, NPO80OUNb 00KA3AMENbCMEB0, GbINOIHIAMb ONPOBEPICEHUE;

®  gblOUPAMb U3YYEHHbIE MEeMOObL U UX KOMOUHAYUU O/ peueHUs MAmeMamuyeckux 3a0ay,

®  UCNONBL308AMb MameMamuieckue 3HAHUs Ol ONUCAHUSL 3AKOHOMEPHOCmell 8 OKpyJcaiouell
oelcmeumenbHOCmu U NPOU3BE0EHUSX UCKYCCMEA,

L4 NPpUMEHANb npocmeﬁmue npocpamvmHsle cpedcmea u O2J1EeKMpPOHHO-KOMMYHUKAYUOHHbLE
CUCmembvl npu peuteHuu mamemamudecKux 3a0ad.

Conep:kanue y4eOHOI0 npeamera

I'eomerpus

I'eomerpuueckue purypbi

@urypsl B reOMeTPHHU U B OKPYKal0ILlleM MHUpe

I'eomerpuueckas purypa. PopMupoBaHUE MPEACTABICHUH 0 METaPEAMETHOM TOHATHH «pUrypay.

Touka, TUHUS, OTPE30K, MpsiMas, JIy4, JIOMaHasi, IIIOCKOCTh, yroJl, OMCCEeKTpHca yIila U €€ CBOICTBa,
BU/IbI YTJI0B, MHOTOYT'OJIbHUKH, KPYT.

OceBas cummeTpust reomeTpudeckux guryp. LieHTpanbHas cHMMETpUs F€OMETPUYECKUX UTYD.

MHOroyroJibHUKH

MHOroyroiapHUK, €ro 3J€MEHTBl M €ro CBOWCTBa. Pacrno3HaBaHHE HEKOTOPBIX MHOI'OYTOJIBHUKOB.
Buvinyknvie u neevinykavie mrno2oy2onvruxu. IIpaBUIIbHBIE MHOTOYTOJIBHUKH.

Tpeyronasauku. Beicota, MenuaHna, OUCCeKTpHCca, CpeIHss JIMHUS TPEyrojbHUKA. PaBHOOEIpeHHBIN
TPEYrOJIbHUK, €ro CBOMCTBA W IPU3HAKU. PaBHOCTOpOHHMI  TpeyrojdbHHUK. IIpsMOyroapHbIN,
OCTPOYTOJIbHBIM, TYHOYIOJBHBI  TPEYrOoJbHHKH. BHemHue yrael TpeyronbHuka. HepaBeHCTBO
TPEYrOJIbHUKA.

YerslpexyronbHuku.  IlapamnenorpamM,  pomO,  NpsIMOYrojdbHHMK,  KBaJIpar,  Tpareuus,
paBHOOepeHHas Tpanenus. CBOWCTBa U IPU3HAKY MapajjiesorpaMma, poMoa, IpsMOyroJibHUKa, KBaIpaTa.

OKpyKHOCTB, KPYT

OKpyXHOCTB, KpYyT, UX JJIEMEHTBI M CBOMICTBA; LIEHTpaJbHbIE W BNHMCAaHHBIC yribl. KacarenbHas u
cekywjasi K OKPYXKHOCTH, uUx ceoucmea. BIHMCaHHbIE M ONMCAHHBIE OKPYKHOCTH Il TPEYrOJIbHHUKOB,
Yembvipexy20/1bHUKO8, NPABUIbHBIX MHO20Y20IbHUKOE.

I'eomeTpuuyeckue GUrypsl B NIpocTpaHcTBe (00bEMHbIE TEJ1a)

Mnozoecpannuxk u e2o anemenmoul. Hazeanmus MHO202DAHHUKOE C PA3ZHLIM  NOJOMCEHUEM U
Konuyecmeom eparel. IlepBudHbIe MpeACTaBICHUS O MUpaMue, NapaieNnenunene, npusme, cepe, mape,
LUIUHAPE, KOHYCE, UX JIEMEHTaX U POCTEHUIINX CBONCTBAX.

OTtHoweHns

PaBencTBoO uryp

CBolicTBa paBHBIX TPEYIOJIbHUKOB. IIpr3HAaKN paBEHCTBA TPEYTOJIBHUKOB.

IMapanienbHOCTh NPSAMBIX



[Ipu3Hakn W CBOWCTBA MapaUICNbHBIX NPIMBIX. Akcuoma napairervhocmu Eexiuda. Teopema
Daneca.

IlepnenauKkyasipHble NPsIMbIe

[Ipsamoit yron. [lepnenaukynsap k npsmoi. Haknonnas, npoeknusa. CepeIlMHHbIA NEPHIESHIUKYISAP K
otpesky. Ceoticmea u npusHaKu nepneHOUK)IsIPHOCMU.

Ilooobue

IIponopyuonanvusie ompesku, noooodue gueyp. I1o00onvie mpeyeonroruku. Ipusnaku nooodous.

B3aumHoe pacnoJioskeHue PSIMON U OKPY>KHOCTH, 08YX OKPYICHOCMELL.

HN3mepeHus M BBIYMCICHUS

Beanunnbl

[Tonsitue Benuuubbl. JnHa. M3mepenue mivmHbl. EAMHWLBL u3mepeHus UIMHbL BenwuuHa yria.
['panycnas mepa yria.

[lonstTe o mIomamu TUIOCKOM Qurypel u ee cBoiicTBax. 3mepenue momanei. Eaunuiier
U3MEpEHUS TUIOIAH.

[Ipencrasienne 06 oObeMe U ero cBoicTBax. Mi3mepenue ooObema. ENUHUIIBI H3MepeHuss 00bEMOB.

HN3mepeHuss M BBIYMCICHUS

WHcTpyMeHTBI A1 U3MEpEHUH U MOCTPOCHHI; U3MEPEeHUE U BBIYUCIICHUE YIJIOB, JJIUH (pPAacCTOSHUN),
wiomaned. TpuroHomerpuyeckue (QyHKIMM OCTPOro yrja B  HPSIMOYTOJIBHOM  TPEYroJbHUKE
Tpuzconomempuueckue ynkyuu mynoeo y2ia. BelaucieHue 3J€MeHTOB TPEYTOJIbHUKOB C UCIOJIb30BaHUEM
TPUTOHOMETPUUECKUX COOTHOLIEHUH. DOpMyIIbI IITIOMAAN TPEYToJbHUKA, TapajulelorpaMMa U €ro YaCTHBIX
BUJIOB, (POPMYJIBI JUTMHBI OKPYKHOCTH U TUIOIIaau kKpyra. CpaBHeHHE U BbIYHCIeHUE Tuiommasneii. Teopema
[Tudaropa. Teopema cunycos. Teopema kocunycos.

Paccrosinus

Paccrosinne Mexay Toukamu. PacctosiHue ot Touku 10 npsiMol. Paccmosinue medcoy guzypamu.

I'eomeTpuyeckue NoCTpoeHus

I'eoMeTpuueckre NOCTPOSHUS AJIs UILTIOCTPAIH CBOMCTB reOMeTprudeckux (uryp.

WHcTpyMeHTBl 171 MOCTPOCHMM: WUPKYJIb, JHMHEWKa, YroJdbHUK. [Ipocmeiiwue nocmpoenus
YupKynem u JUHEeUKOU: Nocmpoenue OUcCeKmpucsl yend, NepneHOUKyIApa K NpsaMmoll, Yaid, pPAaeHO20
OaHHOMY,

Ilocmpoenue mpey20nbHUKO8 NO mMpem COPOHAM, O8YM CIMOPOHAM U Y2y MeHCOY HUMU, CIOPOHE U
08YM NPUNLEHCAWUM K Hell Y2NdM.

/lenenue ompesxka 6 0aHHOM OMHOULEHUU.

I'eomeTpuueckune npeodpazoBaHus

IIpeoOpa3oBanus

[Tonste mnpeobpazoBanus. IlpencraBieHne O MeTanpeIMETHOM TMOHITHH <«IIPeoOpa3OBaHUE.
Ilooobue.

JABukeHust



OceBas u LEHTpaJIbHAsI CHMMETPUSL, HOBOPOM U napaiieibHulil neperoc. Komounayuu osusicenuil Ha
NIOCKOCMU U UX CEOUCMEA.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTopsbl

[lonsTe BekTOpa, ACMCTBUSI HaJ BEKTOpPaMH, HCIIOJIb30BAHHE BEKTOPOB B (U3UKE, pa3nodiceHue
8eKMOpa HA COCMABIAIWUe, CKATAPHOE NPOU3Be0eHUe.

Koopaunarsi

OcHOBHbBIE TOHSTHS, KOOPOUHAMbL 6eKMOpd, paccmosuue mexcoy mouxkamu. Koopounamol
cepedunvl ompesKka. Ypasuenus gueyp.

IIpumenenue 6exkmopoe u KoopouHam Ois peueHusi NPOCMeUUX 2eOMeMpPUIEcKUx 3a0ad.

HcTopust MaTeMaTuKu

LlIxona Iugacopa

llosenenue memooa KoopouHam, No380AUIE20 NEePesoOUmsb 2eomMempuieckue 00beKmvl HA A3bIK
aneeopwvl. Ilosenenue epaguros ynxyuu. P. Jlexapm, I[1I. Depma. I[lpumepvl paziuunvix cucmem
KOOpOUHAmM.

Om 3emnedenus k ceomempuu. Iughazop u eco wkona. @anec, Apxumeo. [locmpoenue npasunbHbix
MHo20y20nbHUK08. Tpuccekyus yena. Keaopamypa kpyea. Hcmopus uucna m. 3onomoe ceuenue. «Hauanay
Eexnuoa. Ucmopus namoeo nocmynama.

Feomempu;z U ucKyccmeo. Feomemputtecxue 3AKOHOMEPHOCMU OKpYaIHcarouieco mupa.

TemaTuyeckoe NJIAHUPOBAHHE 110 TEOMETPUH

9 knacc

Homep Tema pa3zgesa (MOxyJb) Kos-Bo yacos
IJ1aBbI

1 Bekropsr 8

2 Metox koopauHAT 10

3 CooTHOLIEHNS MEX Yy CTOPOHAMU U yIilaMu 11

TpeyroipHuKa. CKaIsIpHOE MPOU3BEIEHIE BEKTOPOB
4 JliMHa OKPYKHOCTH M IIJIOLAAb Kpyra 12
5 JIBrxenune

HavanbHble cBeIEHHS U3 CTEPEOMETPUH

006 akcroMax IJIaHUMETPUN 2

[TorTOpenue. Pemenue 3amau 9

Hroro 68




KasenxapHo teMaTu4eckoe NJIAHUPOBAHUE Y4e0OHOI0 MaTepHAJIa
10 reoMeTpuu B 9 Kiacce

Ne o)
0 0
yp Ne CodepxaHue y4e6HO20 | 8| Cpoku | [pumeya-
OK | NyHKmMa Mamepuana S §| usy4eHus Husi
a X
a. IX. BekTopsbl 8
1. m.79 [Tonsitue Bektopa. JlnmHa (MOIYJIB) 1
BEKTOpA.
2. .80 PaBenctBo BekTOpoB. OTKJIaJbIBAHUE 1
m.81 BEKTOpa oT TaHHOU TOYKH.
KonnuneapHbie BEKTOPBHI.
3. . 82 Cymma  #ByX  BEKTOpOB.  3aKOHBI 1
.83 CJIO’KEHUS BEKTOPOB.
4. .84 CyMMa HECKOJIBKUX BEKTOPOB 1
S. .85 Borunranue BeKTOpoB 1
6. .86 [TpousBeneHre BEKTOpa HA YHUCIIO 1
7. .87 IIpuMeHEeHHEe BEKTOPOB K PELICHHUIO 1
reoMeTpuueckux 3agad. [leiictBus Hajg
BEKTOpaMH.
8. .88 Cpenusist TUHUS TPATICIUH. 1
I'n. X. Metoa koopamHart 10
9. n.89 Bekrophslii 0azuc. Paznoxkenue BekTopa 1
o 0a3uCHBIM BEKTOpaM.
ENMHCTBEHHOCTh pa3iioXeHUsI BEKTOPOB
mo  6asucy. OCHOBHBICE  TIOHSTHUSA
KOOp/MHAT.
10. .90 Koopaunats! BekTopa. 1
11. n.91 [Ipocreiimine 3agaun B KOOpJAUHATAX. 1
.92 KoopauHatsl ceperHbl OTpe3Ka.
12. .91 [Ipocreiimne 3amaun B KOOpPJAMHATAX. 1
n.92 @dopMmysia pacCTOSHUS MEXAYy JBYMs
TOYKaMH IJIOCKOCTH.
13. m.93 VYpaBHEHHE JIMHUM Ha  IUIOCKOCTH. 1
VYpaBueHus ¢uryp.
14. .94 YpaBHEHNE OKPYKHOCTH. 1
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15.

16.

17.

18.

.95

.96

YpaBHeHUE NpIMOU

B3anmHuoe pacIoyIoKeHue JBYX
okpykHocTel. [IprMeHeHue BEKTOpOB U
KOOpJMHAT [P PELICHNH 3a/1au.

Pemenne 3amau mno Teme «BekToOpsbL.
Meton koopaunar». ApduHnas cucrema
KoopauHaT. Panuyc-BEeKTOpBl  TOYEK.
LleHTpoua cucTeMbl TOUEK.

Koumponvnasa paboma Ne 1 «Bexkmopuot.
Memoo koopounam»

I'a. X1. CooTHomeHus1 MeK1Yy CTOPOHAMU U

19.

20.

21.

22.

23.

24,

25.

26.

21.

.97

.98

.99

m.100
m.101

n.102

n.103

m.104

n.105
m.106

n.107

yrjamu TpeyrojbHuka. CranasipHoe
Npou3BeJeHNEe BEKTOPOB

CuHyc, KOCHMHYC, TaHT€HC, KOTAHTEHC
yrmoB ot 0 nmo 180. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO.
TpuroHomMeTpruieckue COOTHOIICHHS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

@opmynsl  npuseneHus.  Dopmyisl,
CBS3BIBAIOLIME CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC OJHOTO M TOIO K€ YIUIa.
Tpuronomerpuyeckue (QpyHKIUH TYHIOTO

yria.

CDOpMYJ'IBI IJi1 BBIYHUCJIICHUSA KOOpAWHAT
TOYKH

TeopeMma o TUIOIIAAM TPEYTOJIbHUKA
4Ucpe3 ABC CTOPOHEBI U YTOJI MCXKAY HUMU.
Teopema cuHyCOB.

Teopema KOCUHYCOB

Pemenne TPECYTrOJIbHUKOB. CooTHOIICHUS
MCXKOY CTOPOHAMH n yriiaMmu
TPECYroJIbHUKA. Brlunciaenue 3J1€MEHTOB
TPEYTrOJIbHUKOB C HUCITIOJIB30BaAHNEM
TPUTOHOMCTPHYCCKUX COOTHOIIICHUH.

Bberuncnenue  BBICOTBI, MEAMAHBI U
O CCEKTPUCHI TPEYroJabHHKA.
OptotpeyronbHuk. Teopema [Itonemest.

Yron wmexny BekTopamu. CraysipHOE
IIPOM3BEICHUE BEKTOPOB.

CxassipHoe MIPOU3BECHUE B

11
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28.

29.

m.108

KoopauHatax. (CBOWCTBAa CKaJSIPHOTO
MIPOU3BE/ICHUS BEKTOPOB.
Hcnonp30BaHne BEKTOPOB B (hUBHKE.

Pemenue 3anau no teme «COOTHOIICHUS
MEXIY CTOpOHAMU u yriamu
TpeyrojbHUKa. CkanspHoe
MPOU3BEJCHUE  BEKTOpOB». Teopema
Menenas. Teopema UeBbsl.

Koumponvnasn paboma No 2
«Coomnowenun mexncoy cmoponamu u
yenamu  mpeyzonvhuxka. Ckanaphnoe
npouseedeHue 6eKmopoes»

I'n. XIl. JiauHa OKPYyKHOCTH M IJIOIIAAb Kpyra

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

n.109
n.110

m.111

n.112

m.113

n.114

n.114

m.115

n.116

[TpaBuibHbIE MHOT'OYTOJIbHUKH.
OKpyKHOCTb, ONnMCaHHas OKOJIO
IPaBUIBHOIO MHOTOYTOJIbHUKA

OKPY)KHOCTB, BIIMCaHHas B HpaBI/IJ'IBHHﬁ
MHOTI'OYT'OJIbHHUK

@opmyJibl I BBIYMCICHHS IUIOIAIU
MPaBUJIBHOTO  MHOTOYI'OJIbHHMKA,  €ro
CTOPOHBI W  paguyca  BIHCAHHOH
OKPYKHOCTH. dopmyna MIoIIa U
TPEYTOJbHUKA Yepe3 MEPUMETP U PAIUYC
BIIMCAaHHOW  OKpyxkHocTH. [lmomans
YEThIPEXYTOJIbHUKA.

Bnucannbie u onrcaHHEIC
MHOT'OYT'OJIbHHUKH. HOCTpOCHI/Ie

IMMPpaBUJIbHBIX MHOT'OYI'OJIBHUKOB

JnuHa oxpyxkHocTH, ynucno /1. Ucropus
qyuca m.

JnvHa 1yru OKpyKHOCTH.
ITnomans kpyra

ITnomane KpyTrOBOT'O CEeKTopa,
KPYTOBOTO CErMEHTA.

Pemenue 3amau mo Teme «JlymHa
OKPYKHOCTH | IUTOMIATb KPyTay

Pemenne 3amau mno Teme «/lyimHa
OKPYKHOCTH U IJTOIIaJb Kpyra»

Pemenne 3amau mo Teme «J/[nuHa
OKPY>KHOCTH U TUIOMIAh KPyTay

12
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41.

42.

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

54.

n.117

m.118

m.119

n.120

m.121

m.121

Konumponvnaa paooma Ne 3 «/[nuna
OKDPYIICHOCMU U NA0WA0b KPy2a»

I'n. X111, ABuxkenune

OTobOpakeHre MI0CKOCTH Ha ce0s
IMoustue JIBUKEHUS. OceBas u
LEHTpaJIbHAas CUMMETPHS
reOMEeTPUUECKUX QUryp.

Hanoxenus u qBuxeHus

[TapannensHbIN IEPEHOC

[ToBopoT

KomOuHanmu aBU>KEHU Ha [JIOCKOCTH U
UX CBOMCTBA.

Pemenue 3agau mo teme «JIBrKeHHE»

Konumponvnan paboma Ne 4
«/[eurtcenue»

I'n. XI1V. HauaabHbIe cCBeIeHUA U3

n.122
m.123

n.124

m.125

n.126

m.127

m.128

m.129

cTepeoMeTpuH
[Tpeamer crepeomerpun. Harnsanele
NPECTAaBICHUS O MTPOCTPAHCTBEHHBIX
¢urypax. 'eomerpuueckue tena u
MIOBEPXHOCTU. MHOTOI'PAHHUKH U €TI0
sneMeHThl. [IpaBunbHbIE
MHororpaHHuku. M3o0paxenue
IPOCTPAHCTBEHHBIX (PUTYD.

Ha3Banusg MHOrOrpaHHUKOB C pa3HbIM
IIOJIOKCHUEM U KOJINYCCTBOM rpaHeﬁ.
[Ipu3ma, UX BIEMEHTBHI U MPOCTEUILINE
cBoiicTBa. HakiIOHHBIE, TPOEKIMH, HX
CBOMCTBA.

[Mapannenenunen. Ky6. Mx snemeHTH U
npocrermue cBoicTBa. IlpencraBienue
00 o0beMe MPOCTPAHCTBEHHOM (UTYpHI
u ero cmoiicTBax. M3mepenue obbeMma.
Enununps! usmepenus 00beMoB.

[Tupamuga, ux 3J€MEHTBI U TPOCTEHIINE
CBOMCTBA.

Tena n MMOBCPXHOCTHU BpalICHUAA:
HUIUHADP, KOHYC, cdepa, map, WuX
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55.

56.

S7.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

n.130

m.131

006

c. 337

c. 341

3JIEMEHTBI U MPOCTEUIINE CBOMCTBA.

@opMmynbl Ui BBIYMCICHUS IUIOMIACH
MOBEPXHOCTEH 00bEMHBIX (pUTyYD.

@opMyIibl AJIsl BBHIYACICHUS O0BeMa Tel
Y IIOBEPXHOCTEN BpalICHUSI.

Ceuenus u pa3BepTKU
FeOMETPUUECKHUX MPOCTPAHCTBEHHBIX
Tel.

AKCNOMax INIaHUMCTPUHU

06 akcuomax mnnanumerpuu. Ilonsarue
00 aKCHOMAaTHKe M aKCHOMAaTH4YeCKOM
MOCTPOCHUH T€OMETPHH.

Ilareti  moctynat EBximpma wu  ero
UCTOpHUSL.

[ToBTOpenue. Pemienue 3amaq

[ToBTrOpenue tembl «TpeyroabHUKN
[ToBTOopenue TemMbl «OKPY>KHOCTB)

IToBTOpeHue TeMbl «HeThIPEXyroNbHUKH.
MHOroyrojabHuKmu»

[ToBTrOpenue Temsl «BekTopel. Meron
KoopauHar. [IBrxeHue»

Hrtorosoe noBropeHue

HToroBoe 3aHaTHE (TECTUPOBAHUE)

[ToBTOpenue. Pemenue 3anau
I'eomerpus u HCKYCCTBO.
['eomerpuyeckue 3aKOHOMEPHOCTH

OKPYXAIOIIEero MUPA.

IToBropenue. Pemenue 3anau
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