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HHosicauTeIbHAA 3aNIMCKA

Hacrosimass Pabouass mporpamMma 1mo reomMeTpud paspaboTaHa Ha ocHOBe [IpuMmepHON OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO 00mIero oOpaszoBaHus, onoOpeHHas DenepaabHbIM Yy4eOHO—
METOAMYECKUM OOBEAUHEHHUEM IO 00meMy oOpa3oBaHHIO (TPOTOKOJN 3acenanust oT 8 ampens 2015 r. Neo
1/15); IlpumepHoii mporpaMMsbl 1Mo y4eOHBIM npeaMeTaM. Maremaruka 5-9 knaccel. CTaHIapThl BTOPOTO
nokosieHus.  (M.: Ilpocemienue, 2011), B coorBercTBUU ¢ DenepanbHbiM 3akoHOM «O0 oOpa3oBaHUM B
Poccuiickoit @enepaunn» ot 29.12. 2012 r. Ne 273-D3; Ilpukazom Munucrepcrsa o0pa3oBaHUs U HAYKH
Poccutickoit @eneparuu ot 17.12.2010 Ne 1897 (pen. ot 29.12.2014) "OO6 yTBep>KICHUU U BBCICHUU B
neiictBue  (penepanibHOTO  TOCYIAapCTBEHHOIO — 00pa30BaTENBbHOIO  CTaHAApTa OCHOBHOTO — OOIIETro
obpazoBanus"; [Ipukazom MunucrepcTBa obpazoBanus u Hayku Poccuiickoit ®@enepanuu ot 31 mekabps
2015 r. Ne 1577 «O BHeceHMH M3MEHEHHU B (peliepabHbIM TOCYAapCTBEHHBIM 00pa30BaTeNbHBIA CTaHAAPT
OCHOBHOTO 00IIero 00pa30BaHUs, YTBEPXKACHHBIH NpHUKa3oM MHHHCTEpPCTBA OOpa3OBaHUA U HAyKU
Poccuiickoit @enepanuu ot 17 nexadps 2010 . Ne 1897».

[IporpamMma HampaBiieHa Ha GOpMUPOBAHKE OOLIEH KYJIbTYphl, TyXOBHO-HPAaBCTBEHHOE, I'PaXX1aHCKOE,
COLIMAJIbHOE, JUYHOCTHOE W HHTEUIEKTYaJIbHOE DPAa3BUTUE, CAMOPA3BUTHUE U CaMOCOBEPIICHCTBOBAaHUE
o0ydJaromuxcs, 00eCHeunBaloNie WX COIHAIBHYIO YCICHIIHOCTh, Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH,
COXPAHEHHUE U YKPEIUICHHE 310POBB.

OBnazeHue y4aluMucs CUCTEMON T€OMETPUYECKUX 3HAHUN U YMEHUN HEOOXOAMMO B MTOBCEIHEBHOMN
KHU3HU, JI U3yUEHUS CMEKHBIX TUCIMILIMH U MPOJODKEHUST 00pa30BaHMSL.

[IpakTuyeckass 3HAUMMOCTH IIKOJIBHOTO Kypca T€OMETPHH OOYCIIOBJIEHA TEM, YTO €ro OO0BEKTOM
ABJIIIOTCSL  TIPOCTPAHCTBEHHbIE (OPMBI M KOJUYECTBEHHbIE OTHOLIEHUS JEHCTBUTEIBHOTO MHDA.
I'eomerpuueckasi TOATOTOBKAa HEOOXOAWMA il TIOHUMAaHHS IPHHIUIIOB YCTPOWCTBA M HCIOJIb30BAHHS
COBPEMEHHOM TEXHUKH, BOCHPHUATHSA HAYYHBIX M TEXHMUYECKUX IOHATHH M Haed. Maremaruka sBisiercs
SA3bIKOM Hayku M TexHUKH. C €€ NOMOUIbI0 MOJEIMPYIOTCS M M3y4yaroTcsl SIBJIEHUS M IPOLECCHI,
MIPOUCXOIAIINE B IIPUPOJE.

I'eomeTpust sBJISETCSI OJHUM M3 OIOPHBIX MPEAMETOB OCHOBHOM IIKOJIBI: OHA 00ECTIEYMBAET U3YUYEeHUE
APYruX AUCLHUIUIMH. B mepByro odepenp 3TO OTHOCUTCS K IpPEAMETaM €CTECTBEHHO-HAYYHOIO LHKIA, B
YacCTHOCTHM K (¢u3uke. Pa3BUTHE JOrMYECKOro MBINUIEHUS YYaIlUXCSl MNpU OOYYEHHH TIE€OMETPHH
CHOCOOCTBYET YCBOEHHIO MPEAMETOB TyMaHMTApHOro IMKia. [IpakThueckue yMeHHsT U HaBbIKU
reOMETPHUECKOTO XapaKkTepa HEOOXOJUMBI JJIsl TPYIOBOM JEeSITeIbHOCTH U MPO(HEeCCHOHATIBHON MOATOTOBKH
IIKOJIBHUKOB. llens coxmepxaHus paszaena «r€OMETpUs» - Pa3BUTh Yy YYAIIUXCA MPOCTPAHCTBEHHOE
BOOOpaXEHUE U JIOTUYECKOE MBIIUICHHE MYTEM CHUCTEMaTHMYECKOI'0 HM3y4YeHHs CBOWCTB I'€OMETPHUYECKUX
¢uryp Ha IUIOCKOCTM W B TPOCTPAHCTBE M MPUMEHEHHS OTHUX CBOWMCTB MpH pEIIEHUU 3adad
BBIUYHCIIUTEIBHOTO U KOHCTPYKTUBHOTO XapakTepa. CyllecTBeHHas poiib IPU 3TOM OTBOAMTCS PAa3BUTHUIO
F€OMETPUYECKON HHTYHIUU.

Pa3BuTue npaBUIIbHBIX MPEICTABICHUH O CYIIIHOCTH M MPOUCXOXKICHUN F€OMETPUUECKUX a0CTpaKIHid,
COOTHOIIIEHUHU PEATbHOTO M HJEAIBHOTO, XapaKTepe OTPaKEHUs MaTeMaTH4YEeCKON HAYKOW SBJIICHHA W
IIPOLIECCOB PEabHOI0 MUPa, MECTE T€OMETPUM B CUCTEME HAYK U POJIM MATEMATUYECKOTO MOJEIUPOBAHUS B
HAay4YHOM IO3HAHMU U B MPAKTHUKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHMSI yUalllUXCs, a
Takke (OPMHUPOBAHUIO KAYeCTB MBIIUICHUA, HEOOXOIUMBIX JUIsl aJanTaldl B  COBPEMEHHOM
MH(OPMAIIMOHHOM OOIIECTBE.

Tpebyst oT yuamuxcst yMCTBEHHBIX M BOJIEBBIX YCWJIMH, KOHIEHTpalWs BHUMAaHUS, aKTHMBHOCTU
pPa3BUTOTO BOOOpa)KE€HUS, TI'€OMETPHUsI PpPa3BUBAET HPABCTBEHHbIE YEPThl JUYHOCTH (HACTOHYHUBOCTH,
LEJICYCTPEMIEHHOCTh, TBOPUYECKYIO AKTHBHOCTb, CAMOCTOSITENIbHOCTh, OTBETCTBEHHOCTb, TpPYAONIIO0HE,
JUCHUIUIMHY W KPUTHUYECKOE MBIIUIEHHE) M yMEHHE apryMEHTHPOBAHO OTCTAaWBaTh CBOM B3MUISJbI U
yOeXIeHHsI, a TaKKe CHOCOOHOCTh MPUHUMATh CaMOCTOSTENbHbIE pelIieHus. ['eoMeTpus CyIeCTBEHHO
pacimpsieT Kpyro3op y4yarmxcs, 3HaKoMs UX ¢ HHAYKIHMEH U eAyKIuen, 00001eHneM U KOHKpeTH3aluei,
aHAJM30M M CHHTE30M, Kiaccu(ukauueil u cucremarnsanueii, abcTparupoBaHueM, aHAJIOTUEH; pa3BUBaeT
TBOPYECKHE CIIOCOOHOCTH IIKOJILHUKOB.

[Ipu obyuenun reomerpur (HOPMUPYIOTCS YMEHHMS M HaBBIKM YMCTBEHHOTO TpyJa- IUIAHUPOBAHHE
CBOEH paboThl, IOUCK PALIMOHAJIBHBIX IyTEH €€ BHIMOIHEHUS, KpUTHUECKas OLlEHKa pe3yibTaTta. B mponecce
U3y4YeHUs] T€OMETPUH IIKOJIBHUKH JIOJDKHBI HAYYHMTHCS M3J1ararb CBOM MBICIM SICHO M HCYEPIBIBAOLIE,
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JAKOHUYHO ¢ €MKO, NPHOOPECTH HAaBBIKM YETKOTO, AaKKypaTHOTO H TPaMOTHOTO BBIMOJIHEHUS
MaTemarnueckux 3amuceid. CaMu OOBEKTHI TE€OMETPUUYSCKUX YMO3AKIIOYCHHH M TPUHSATHIE B T€OMETPUU
MpaBWjia UX KOHCTPYHPOBAHHUS CIIOCOOCTBYIOT (OPMHUPOBAHHIO YMEHUH OOOCHOBBIBATH M JJOKA3bIBATh
CYXJCHMSI, NIPUBOAUTh YETKUE OIPEAEICHUS, Pa3BUBAIOT JOTMYECKYI0 MHTYMIIMIO, KPaTKO M HaIJIAJIHO
BCKPBIBAIOT MEXAHHU3M JIOTMYECKUX IMOCTPOCHUM M y4aT UX NPUMEHEHHUIO TEM CaMbIM F€OMETPHUS 3aHUMAET
BeAyllee MecTo B (OPMHPOBAHMM HAYYHO- TEOPETUUYECKOTO MBIIUICHUS IIKOJIBHUKOB. PackpbiBas
BHYTPEHHIOIO TapMOHHUIO MaTeMaTHKH, (OpMUPYS MOHMMAHHE KPAaCOThl M M3SIIECTBA MAaTeMAaTHUYECKUX
¢dopM, YCBOCHHUIO TOHITHUS CHMMETPHUHM, TE€OMETPUsS BHOCHT 3HAYUTEIbHBIH BKJIAJ B ACTETHYECKOE
BocnuTanue yvamuxcs. E€ usydeHue pa3BuBaeT BOOOPa)KEHUE IIKOJIBHHUKOB, CYHIECTBEHHO OOOramiaer u
pa3BUBAET UX NIPOCTPAHCTBEHHbIE MPECTABICHUS.

Maremaruueckoe 00pazoBaHUE SIBISICTCS OO0S3aTENbHOM W HEOTHEMJIEMOM YacThIO  OOIIEero
o0pa3oBaHMsI Ha BCEX CTYNEHsX MKOJbL. OOydYeHHWE MaTeMaTHKE B OCHOBHOW IIKOJIE HAIpaBICHO Ha
JIOCTUKEHHE CIIETYIOIINX LeJIeH:

1) 6 nHanpaenenuu TUYHOCMHO20 pa36UMUAL:

® Pa3BHUTHE JIOTHYCCKOTO U KPUTUUECCKOTO MBIIICHHS, KYJIbTYpPBI PEUH, CIIOCOOHOCTH K YMCTBCHHOMY
IKCIEPUMECHTY;

¢ hOopMUpPOBaHHE HMHTEIUICKTYalbHONH YECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K IPEOJIOJICHUIO
MBICJTUTEIIBHBIX CTEPEOTHIIOB, BHITCKAIOIIUX U3 OOBIIIEHHOTO OIIBITA;

® BOCIIUTAHHE KA4YeCTB JIMYHOCTH, OOECICUMBAIONIMX COIMAIBHYI0 MOOHMJIBHOCTh, CIIOCOOHOCTH
MPUHUAMATh CAMOCTOSTEIIbHBIC PEIICHHUS;

e hOpMUpOBaHHE KAYECTB MBIIUICHUS, HEOOXOMUMBIX IS  ajanTallid B  COBPEMECHHOM
nH(pOpPMaIMOHHOM OOIIECTBE;

® pa3BUTHE UHTEPECa K MATEMAaTHUYECKOMY TBOPUYECTBY M MATEMAaTHYECKUX CIIOCOOHOCTEH;

2) 6 memanpeomMemHoOM HANPAGICHUU.

epa3BUTHE TPEJACTABICHHH O MaTeMaThKe Kak (¢opMe ONMUCaHUS © METOJAE IO3HAHUS
JEWCTBUTEIILHOCTH, CO3JaHUE YCIOBUH I TPUOOpETEHHs MEePBOHAYAIBHOIO OIbITa MaTEMaTHYECKOTO
MO/JICIIMPOBAHUSI,

e hopMUpOBaHKME TMPEACTABICHHUH O MareMaTHKe KaK dYacTH OOIIEUYeIOBEUECKON KYyIbTYPHI, O
3HAYMMOCTH MaTEeMAaTHKH B Pa3BUTHH IMBUJIM3AIMN ¥ COBPEMEHHOT'O OOIIECTBA;

¢ (hopMuUpoBaHKE OONIMX CITOCOOOB MHTEIUICKTYaIbHOMN JCITEIBHOCTH, XapaKTEPHBIX JIJISI MATEMATHKH
U SIBIISIONIMXCS. OCHOBOW ITO3HABATEIBHOM KYJIBTYPBI, 3HAYUMOW JUIS Pa3IHUYHBIX chep YeIOBEUECKO
JeSITeIbHOCTH.

3) 6 npeomemnom nanpaeienuu:

® OBJIQJICHHE MATEMaTHYECCKUMH 3HAHUSAMH M YMCHHUSIMH, HEOOXOJUMBIMH I TPOIOKEHHS
00pa3oBaHUs, U3YUCHHS] CMEKHBIX JUCIIUIUINH, TPUMEHEHHS B TOBCEIHEBHOM JKU3HU;

e co3anue (yHIAMEHTA Ui MaTeMaTUYeCKOTO Pa3BUTHS, (POPMHPOBAHUS MEXaHH3MOB MBIIILICHUS,
XapaKTEPHBIX TSI MATEMAaTHIECKOM IEATETbHOCTH.

Heab comepxanus «['eomeTpus» - pa3BUTh y Y4YalIUXCS TNPOCTPAHCTBEHHOE BOOOpaKeHHE W
JIOTUYECKOE MBIIIJICHHEe TYyTEM CHCTEeMAaTHYECKOTO U3YYEHHUs CBOWCTB TeOMETpHUYECKUX GUTYp Ha
MJIOCKOCTH M B TMPOCTPAHCTBE W MPUMEHEHHE ITHX CBOWCTB MPH PENICHUH 3a7ad BBIYUCIUTEIHLHOTO H
KOHCTPYKTUBHOTO Xapakrepa. CyllecTBEHHas poJib IPU 3TOM OTBOIAUTCS Pa3BUTHIO TE€OMETPUUYECKOU
uHTyuIuy. CodeTaHue HarJBSITHOCTA CO CTPOTOCTHIO SIBIIAETCS HEOTHEMJIEMOW YacThl0 T€OMETPUUYECKUX
3HAHUH.

Ha npoTspkeHnn u3ydeHus MaTepualia mpeanosaraeTcs 3aKkperyieHne 1 oTpaboTka OCHOBHBIX YMEHUN
¥ HaBBIKOB, MX COBEPIICHCTBOBaHHME, a TAaKKe CHUCTEMAaTH3alHs IOJNyYCHHBIX paHee 3HaHWHA. Takum
00pa3oM, pelaroTcs ciaeayoIye 3a1a4u o0yyeHus:

-pa3BUTHE JIOTHYECKOTO MBIIIICHUS YUaIINXCS;

- BBEJICHHE TEPMUHOJIOIMH U OTPAOOTKA YMEHHS €€ TPAMOTHOT'O HCIIOJIb30BaHMS;

-pa3BUTHE HABBIKOB H300pKEHHS IUITAHUMETPHYECKUX (UTYp W TMPOCTEHIINX TE€OMETPHUYECKUX
KOH(UTyparnuii;



- COBEpILECHCTBOBAHME HABBIKOB MPUMEHEHUS T'€OMETpUYECKUX (UTYp KaK ONOpbl IpPU pEHICHUU
3a/1ay.

®opma opraHu3alnuu 06pa3oBaTeJLHOI0 NMpolecca: KJIACCHO-ypOUHasi CUCTEMA.

TexHosornu, ucnoJibdyeMble B O0y4YeHHH: DPa3BUBAIOLIEIO OOy4YeHUS, 370pPOBbecOEpekeHUS,
o0y4eHHs B COTPYIJHHYECTBE, MPOOJIEMHOr0 OOY4YEeHHUs, pa3BUTHS HUCCIEIOBATEIbCKUX HABBIKOB,
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE, AU(PGEpeHIUPOBAHHOIO OOy4YeHUs, KOMIIBIOTEPHOTO YpOKa,
MOSTAaMHOTO  (OPMHUPOBAHUS ~ YMCTBEHHBIX  JIGHCTBHI, KOJUICKTMBHOTO  BBITIOJHEHHUS  3a/aHUS,
WHIUBUAYAIBHO-IMYHOCTHOTO  OOYYeHHUS, WHIMWBHUIYaJbHOTO U  KOJUIGKTUBHOTO IMPOEKTUPOBAHMS,
KOHCTPYUPOBAHHS (MOJEIMPOBAHUS), CAaMOIPOBEPKH M CAMOKOPPEKIMH, PabOThl B Mape, MPOCKTHOMH
NeSTeNIbHOCTH, TPYIINOBOr0 OOy4YeHHUs, caMoOaHalu3a M KOPPEKUUU JIeHCTBUHM, MNPOEKTUPOBAHUSA
MH/IMBUyAIbHOTO MapIIpyTa MPEoJ0JICHUs MPOOIEMHBIX 30H B O0YUYEHUH; PAa3BUTHUS HCCIIEI0BATEIbCKHX,
AaHAJIMTUYECKUX HAaBBIKOB, PAa3BUTUS TBOPYECKHX CIIOCOOHOCTEH ¥ HABBIKOB KOHCTPYHPOBAHMS,
[IPOEKTUPOBAHMSI; JIMYHOCTHO-OPUEHTHUPOBAHHOTO OOYYEHHS; pa3BUTUS HAaBBIKOB 000OLIEHUS U
CUCTEMAaTU3allMi 3HAHUM, CAMOJMAarHOCTUKM U CAMOKOPPEKLUMH PE3YJIbTaTOB; Ppa3BUTUS KPEATUBHOIO
MBIIIEHHSI, TPOEKTUPOBAHUS HAa OCHOBE BbIPAOOTAHHOM MOJIENM aJIrOPUTMa, PA3BUTUS YMCTBEHHBIX
JEHCTBHUI U TBOPUYECKUX CIIOCOOHOCTEMN, COCTaBICHUSI aJITOPUTMA BBITIOJTHEHUS 3a/1aHUS.

OO0mas xapakTepucTUKA y4e0HOIr0 nmpeamera

ConepxaHue MaTeMaTH4YecKOro oOpa3oBaHUSI B OCHOBHOM IKosie (opMupyercs Ha OCHOBE
(byHIaMEHTAJILHOTO SApa MIKOJIBHOTO MaTeMaTHYecKoro o0pa3oBaHus. B mporpamMmme OHO IpEACTaBICHO B
BUJIE COBOKYIHOCTH COJEpXKATENbHbIX pa3feioB, KOHKPETU3UPYIOUIMX COOTBETCTBYIOLIUE OJOKH
(byHIaMEHTAJIILHOTO SiApa MPUMEHUTEIFHO K OCHOBHOHM MIKOJIE. B KypC€ T'€OMETPHUH YCIOBHO MOXKHO
BBIJICJIUTh CIIEAYIOLIME conepkaTenbHble JuHuu: «Harnsanas reomerpusi», «l'eomerpuueckue (uryps»,
«M3mepenne reomeTpuueckux BenuunH», «KoopauHate», «BekTope», «Jloruka W MHOXKECTBay,
«['eomeTpust B ICTOPUYECKOM PA3BUTUUN.

Martepuan, otHocsamuiics k Junun «HarasigHas reomerpus (3JIEMEHTHI HAIJISIIHOM T€OMETPHUN)
CIOCOOCTBYET Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEACTaBICHUI yJaIIUXCsl B paMKax U3y4eHUs IUIaHUMETPUH.

Copepxanuie pasaesioB «I'eomerpudeckue ¢purypbsn» u «/3mMepeHue reoMmeTpu4ecKux BeJHMYUH)
HalleJICHO Ha MOJy4YeHHe KOHKPETHBIX 3HAHUH O TeOMETpHUEcKOi purype kak BakHeHIel MaTeMaTnyeckoi
MOJIETH I ONKCAHUs OKpyXkatouiero Mmupa. CucremMaTHueckoe 3y4eHHe CBOMCTB TeOMETpUUYECKUX (Guryp
[IO3BOJIUT Pa3BUTh JIOTUYECKOE MBIILICHUE U I10Ka3aTh NMPUMEHEHHE 3TUX CBOMCTB IIPU PELICHHUM 3a1ad
BBIYMCIIUTEIIBHOIO U KOHCTPYKTUBHOT'O XapakTepa, a TAKXKE MPAKTUYECKUX.

Marepuan, oTHocAmuics K coaepxkarenbHeiM JUHHAM «KoopauHate» um  «BekrTopbD> B
3HAYUTENIbHON CTENeHu HecE€T B cebe MEXIpPEeIMETHbIE 3HAHUS, KOTOpble HAXOASAT NPUMEHEHHE KakK B
Pa3IMYHBIX MaTEMaTHUECKUX AUCLHUIUIMHAX., TAK U B CMEKHBIX ITPEAMETAX.

OcoGeHHocThIO TUHUH «JIOTHKa 1 MHO2KeCTBa» SBIISETCS TO, YTO MPEACTABIEHHBIN 371eCh MaTepral
IIPEUMYIIECTBEHHO H3Y4aeTcs IpPU PAcCMOTPEHMM pa3IMYHBIX BONPOCOB Kypca. COOTBETCTBYIOIIMM
MaTepual HalleJieH Ha MaTeMaTH4eCcKOoe pa3BUTHE ydaluxcs, popMUpoBaHUE Y HUX YMEHUS TOUHO U CXKaro,
SICHO M3JIaraTh MBICIIA B YCTHOU U IMCbMEHHOM peyH.

Jlunnsa «[eomeTpust B HCTOPHMYECKOM Pa3BUTHM» IIpelHa3HaueHa il (HopMHpOBaHUS
MPEJCTaBICHUNA O TEOMETPHH KaK YaCcTH YEJIOBEUECKON KYJIbTYpPHI, I OOIIEro pa3BUTHS IIKOJIBHUKOB, IS
CO3/1aHUS KYJIbTYPHO-UCTOPHUUECKOMN Cpeibl 00yUeHHUS.

B ocnoBe conepxaHus oOydeHHs MaTeMaTHKe (B TOM 4YHCIE W T€OMETPUH) JISKUT OBJIAJCHHE
YYAIIUMHUCS CICAYIOUIMMU BUJAaMU KOMIIETCHIUN: NMPEeAMETHON, KOMMYHMKATHBHOM, OPraHNU3allMOHHOMI
U O0mEeKyJbTYypHOH. B cooTBeTcTBMM € 3TMMHM BUAAMHM KOMIIETEHLMH HaMH BBIJIEIECHBI TIJIaBHBIE
COJIepKaTeNIbHO-1IeNIeBble  HalpaBiieHWs  (JIMHWK)  pa3BUTHUS  y4yallUXCSd  CPEACTBAMHM  IpeAMeTa
«MareMatuka.

IIpenmernass kommereHums. [lom npeamMeTHONW KOMIETEHIMEW MOHUMAETCS OCBEIOMJICHHOCTh
IIKOJIbHUKOB O CHUCTEME OCHOBHBIX MAaTEMAaTHYECKUX IPEICTaBICHUN W OBIAJEHUE MUMU HEOOXOTUMBIMHU
IPEeIMETHBIMUA yMeHUAMH. DOpMUPYIOTCS Clieayromue 00pa3yonye 3Ty KOMIETEHIIUIO IPEICTaBICHU: O
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MaTEMaTHYECKOM SI3bIKE KaK CPE/ICTBE BBHIPAKEHUS MaTEMaTHUYECKHX 3aKOHOB, 3aKOHOMEPHOCTEH W T.1.; O
MaTeMaTUYeCKOM MOJICIUPOBAHUH KaK OJTHOM U3 BaXXHBIX METOJOB MO3HAHUS MUpa. DOPMHUPYIOTCS YMEHUS
CO3/1aBaTh MpOCTEHIIne MoJeIH, padoTarh HUMH U MHTEPHPETUPOBATH IOIYYECHHBIE DPE3YyJIbTaThl;
MpUOOpPETaTh M CUCTEMATU3UPOBATh 3HAHUS U YMEHUS IS PEIICHUs MHOTUX KU3HEHHBIX 3a]1ad.

KommynukatuBHass kommereHums. [lonl KOMMYHHMKaTUBHOM KOMIIETEHLMEH [OHUMAETCS
cOPMUPOBAHHOCTh YMEHHUS SICHO W YETKO WU3JaraTb CBOH MBICIH, CTPOHWTH apryMEHTHPOBaHHbBIC
paccyXIeHusl, BECTH IUAJOr, BOCIPUHUMAs TOYKY 3peHHUsi cOoOecCelHUKa U B TO K€ BpeMs IMOJBepras ee
KPUTHUYECKOMY aHaJHM3y, OTCTauBaTh (TpU HEOOXOIMMOCTH) CBOIO TOYKY 3pPCHHS, BBICTpAWBAs CHCTEMY
aprymenTtanuu. OopMupyrorcs 00pas3yrolide 3Ty KOMIIETEHIMIO YMEHHS, a TaKKe YMEHHS H3BIIEKATb
nH(OpPMaLIMI0O M3 Pa3HOrO0 poJia MCTOYHUKOB, NMPEOOpa3oBbIBas €€ MpU HEOOXOIUMOCTH B Apyrue (hopm
(TeKCThI, TAOIUIIBI, CXEMBI U T.11.).

Opranusanuonnass kommnereHuus. Ilog  opraHu3alMOHHONW  KOMIIETCHIIMEH  MOHUMAETCS
c(hOPMUPOBAHHOCTh YMEHHUSI CaMOCTOSITEIIbHO HAXOAWTh M YCBaWBaTh HEOOXOJWMBIC YYAIIUMCS HOBBIC
3HaHug. PopMUPYIOTCS CeAylonre 00pa3yrolue 3Ty KOMIETEHIIMI0 YMEHUS: CAMOCTOATEIbHO CTAaBHUTh
yaeOHyr0 3a/a4y (1eib), pa30uBaTh €€ Ha COCTABHBIC YaCTH, HA KOTOPBIX OYJET OCHOBBIBATHLCS MPOIIECC €€
pellieHrs, AaHalu3UpOBaTh pe3yNbTaT [EHCTBUS, BBIBIATH JOMYUICHHBbIE OIIMOKH U HETOYHOCTH,
HCIPABIIATh UX W TIPEICTABIATH TOJYyYEHHBIA pe3yiabTaT B (opme, JETKO JOCTYIMHON ISl BOCIPHUSATHS
JOPYTUX JIIOEH.

O0mexkyabTypHass  komnereHuusi. [log  oOmEKyIbTYpHOW  KOMIETEHIMEH  MMOHUMAETCA
OCBEJIOMJICHHOCTh IIKOJIbHUKOB O MaTe€MaTHKe KaK 3JeMEHTe OOIIeueIOBEYECKO KyIbTyphl, €€ MecTe B
CHUCTEME JIPYTUX HayK, a TAK)KE O €€ POJIM B Pa3BUTHUH IIPEICTABICHUI YEIOBEUECTBA O IEJIOCTHON KapTUHE
Mupa. GopmupyroTcs cienyromme o0pa3yoomure 3Ty KOMIETSHIIUIO MPEICTaBIeHUs: 00 YpOBHE Pa3BUTUSA
MaTEeMaTUKHU Ha Pa3HbIX UCTOPUUYECKHUX ITAIAX; O BEICOKOW MPAKTHYECKON 3HAYMMOCTH MaTEeMAaTHKU C TOUKHU
3peHus CO3/IaHUA U Pa3BUTHS MaTePUAIbHON KYJIbTYphl YEIOBEYECTBA, & TAKXKE O BAXXHOU POJIM MAaTEMaTUKH
B (OPMUPOBAHUM TAKUX YEPT JUYHOCTH, KaK HE3aBUCUMOCTh W KPHUTHYHOCTh MBINUICHUS, BOJS U
HaCTOMYMBOCTh B JOCTUKEHUHU LIETH Ap.

MecTto yueOHOTro npeamera B basucHom yueoHom (00pa3oBaTejibHOM) IJIaAHE

BasucHeiii y4eOHBIN (00pa3oBaTeNbHBIN) TUIAH HAa W3yYeHHE T'€OMETPHH B OCHOBHOW IIIKOJIE OTBOAMT 2
y4eOHBIX YacOB B HEJENIO B TEUEHHE Kax10ro roaa ooydyenus, scero 208 ypokos: B 7 kinacce — 70 4, B 8
knacce —70 4, B 9 kimacce — 68 4.

B pamkax yueOHoro mnpeamera «l'eomMeTpus» TPaJUIMOHHO H3YYalOTCS E€BKJIMIOBAa T€OMETpPHS,
AJIEMEHTHI BEKTOPHOU anredpsl, reoMeTpudeckre mpeoOpa3oBaHusl.

JINYHOCTHBIE, MeTalpeIMeTHbIE U MPeAMEeTHbIE Pe3yJbTAThI

0CBOCHMUA IIPpEeAMETA «FCOMeTpHH»

OnennBanue 00pa3oBaTENbHBIX PE3YyIbTaTOB, 00ECIIEUUBAIOIIEE COTTIACOBAHUE JIEATEILHOCTH Pa3HbIX
3BEHbEB 00pa30BaTENbHOM CHCTEMBI, TOJDKHO BKJIIOYATh KaK M3MEPUTENbHYIO (KOJIMYECTBEHHYIO), TaK U
JMarHOCTHUYECKYIO (Ka4eCTBEHHYIO) cocTaBistonie. VHBIMM Cll0OBaMHM, CPEACTBO OLIEHKH IIKOJIBHBIX
JNOCTUKEHHUM, Hapsily C HHTErpajbHOM KOJIWYECTBEHHOM XapaKTEpPUCTUKOW YUeOHBIX pe3ysbTaTOB H
OIpeNIeIECHUEM COJEP)KaHUS YCBOGHHOM 4YacTH MpOrpamMMbl, JOJDKHO JaBaTh HH(OpMAIUIO 0
KaueCTBEHHOW Mepe — YPOBHE YCBOEHHUS 3TOTO COjAepKaHHUs. MOXHO BBIIEIUTH CIEIYIOIIHE YPOBHH
YCBOEHUSA:

— 1 ypoBeHb — pENPOAYKTHUBHBIA MM (QOPMAIBbHBIA — ylAep)KaHWE BHEIIHHUX XapaKTEPUCTHUK
KyJIbTYpHOTO o00pa3ia JeicTBusi (alropuTMma, MpaBWiia, BHEIIHEH QoOpMbl JAeWcTBUA) — omopa Ha
BHU3YaJIbHBIE CTPYKTYpBHI;

— 2 ypOBEHb — CoJIepKaTeIbHO-PE(IEKCUBHBIN — yAE€p)KaHUE CYIIECTBEHHOIO OTHOILIEHHS, JISKAIEro
B OCHOBE 00OpasIia JefcTBUS — ONOpa Ha MBICIUTEIbHBIE CTPYKTYPBI;

— 3 ypoBeHb — (DYHKIIMOHAJIBHBIA — YAEp)KaHUE T0JII BO3MOXKHOCTEH oOpasia JeiCcTBHUsS — oropa Ha
CMBICJIOBBIE CTPYKTYPBHI.



YpoBeHb OBNa/leHUsI U BBICTYMAeT KaueCTBEHHOM XapaKTEPUCTHKOM OTAEIHLHOTO 00pa30BaTEIbHOIO
pe3yibTaTa.

OcTaHOBHMCS Ha XapaKTEPUCTUKAX KaXKIOro ypoBHs Oojee moapoOHO.

[lepBbIii YpOBEHD — y/iepKaHUE BHELUTHUX OPUEHTUPOB CII0Cc00a IeUCTBUS.

OOmuM KpuTepreM AOCTHKEHHS 3TOTrO YpPOBHS SIBISIETCS. YMEHHE JIeHCTBOBaTh, OPUEHTHPYSICH Ha
BHEIIIHUE XapaKTEPUCTUKU 3aJa4HOM CHUTyallud W oOpasmna jaeiictBus. Hampumep, 1o OTAENbHBIM
XapakTEepHbIM IPU3HAKaM OMNO3HATh 337adyy KaK OTHOCSIIYIOCS K HEKOTOPOMY THIy U pPealiu30BaTh
COOTBETCTBYIOIIYIO TIPOLIEAYPY, 3aPUKCHUPOBAHHYIO B BUJIC OOIIEH CXeMbl (QIrOpuTMa, IpaBUiia) TCHCTBUA.
WNnu BBICTPOUTH CXE€MY JEHCTBHUS, HMCIOJb3Yys OPUEHTHUPBI, SBHO COJEpIKAIIMECs B ONUCAHUU YCIOBHI
3a/1a4u.

Bropoii ypoBeHb — yIepkaHUE OCHOBaHHUs 00IIero crocoba NEeHCTBUS, a UMEHHO, CYIIECTBEHHOTO
OTHOIICHHUS, OTIPEACIISAIOIET0 MPUHLIUIT PELICHUS] MHOr000pa3us YacTHBIX 3a]1ay.

OO0muM KpUTEpUEM STOTO THUIIA OMOCPEJCTBOBAHHUS SIBIIACTCS yMEHHUE JCHCTBOBAaTH Ha OCHOBE
COZIEpKATEJIbHOTO aHAIW3a 3aJa4YHOM CUTyallMH, T.€.  BBIACJICHHUS €€ CYIIECTBEHHOIO OTHOILEHHUS.
BrinonHenue Takoro JEMCTBUA HEOOXOJUMO BKIFOUAET MBICICHHOE MpeoOpa3oBaHUE CUTYyallUH, B
pe3ylbTaTe KOTOPOTrO BHISBISETCS U BBIACTSETCS B UMCTOM BHJIE €€ MPEAMETHASI ONIPEIEICHHOCTH (CYTh).

TakuMm o0Opa3om, B JaHHOM CIIydae pelieHue 00eCIIeunBaeTCs HE MPSMBIM COOTHECEHHUEM BHEITHHUX
OCOOCHHOCTEH 3aJauHON CUTyallud M TOTOBOM CXEMbI ACUCTBHS, a OIOCPEAYeTCS MOJCIUPOBAHHEM
CUTYyallMM C BBIJICJICHUEM €€ CYIIECTBEHHOI'O OTHOIICHHUS W TMPUHIUIIA PEIICHUs, T.e. OCHOBBIBACTCS Ha
UHTEpIpeTanuu («IIOHUMaHUW») CUTyaluu. MoienbHOE TIPEICTaBICHIE U BBICTYIIA€T OCHOBOM BBIPAOOTKHU
KOHKPETHOT'O PELICHUS, T.€. aJIcKBATHOM CXEMBbI JEHCTBUS.

Tperuit ypoBeHb (HYHKIIMOHANBHBIN) — CBSI3bIBACTCSI CO CBOOOHBIM (()YHKIIMOHATBHBIM) BIAJCHUEM
KYJIBTYPHBIM CIIOCOOOM JneiicTBus. OOIMMM KPUTEPUEM JOCTIIKEHUS 3TOTO YPOBHS SIBISICTCS JCHCTBHE,
JOITyCKaloIIee «CBOOOIHOE» MpeoOpa3oBaHUe U B3aUMOCOTTIACOBAHHME BCEX AJIEMEHTOB 33aUHON CUTYAIlUH:
IIEJICH, YCIIOBHH, CPEJICTB, CIIOCOOOB.

BreimonHeHnne Takoro JeMcTBHS TpeamnofiaraeT OOBITPhIBAHHME CYIIECTBEHHOTO OTHOIICHHS,
BBISIBJISIFOIIEE T10JIE BO3MOYKHOCTEM JCMCTBHS B paMKax 3a/IaHHBIX OTPAHUYECHUN.

TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA COAEP KAHUSA KYPCA

[Iporpamma oOecrnieunBaeTcs AOCTUKEHHME CIEIYIOIIMX pPE3YyJIbTaTOB OCBOECHHS 00pa3zoBaTENIbHOM
IIpOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHus:

Juunocmmuuie:

e (opMupoBaHME OTBETCTBEHHOI'O OTHOLIEHHS K YUYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH
o0ydJaroImuxcs K caMOpa3BUTHIO U caMOOOpa30BaHMIO HA OCHOBE MOTHBALIMK K OOYYEHHUIO M MO3HAHHUIO,
BBIOOPY JNajibHelero odpa3oBaHusi Ha 0a3e OPUEHTHPOBKU B MHpe npodeccuil U MpodecCHOHATbHBIX
NPEANOYTeHU, OCO3HAHHOMY IOCTPOEHHUIO WHAMBHUIYyalbHOH 00pa30BaTENbHOW TPAaeKTOPUH C YUYETOM
YCTOMUYMBBIX TIO3HABATEIHHBIX HHTEPECOB)

e (opMupoBaHHE IIEIOCTHOTO MHMPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPaKTHKH;

e (dopMupoBaHHE KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOWIEHWH W COTPYIHHYECTBE CO
CBEPCTHHKAMM, CTaplIMMH M MJIQAIIUMU B 00pa3oBaTeIbHOM, OOIIECTBEHHO IOJE3HOM, yueOHO-
MCCIIEI0BATEIBCKON, TBOPUECKON U IPYTUX BUJAX JAEATEIbHOCTH;

e  yMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIH B YCTHOH W MHCHMEHHOHN peduu, MOHUMATh
CMBICIT TIOCTaBJICHHOM 3a/1a4¥, BEICTPAUBATh apT'yMEHTAIUIO, TIPUBOTUTH TPUMEPHI H KOHTPIPUMEDHI;

® KPUTUYHOCTh MBIIIJICHUS, yYMEHHE paclO3HaBaTh JIOTMYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTJIMYaTh THIIOTE3Y OT (aKTa;

® KpEaTWBHOCTh  MBIIUICHUS, WHUIMATUBY, HAaXOJYWBOCTb, aKTUBHOCTh TIPH  pEIICHUH
reOMETPUUECKUX 3ajiau;

® yMEHHUE KOHTPOJIMPOBATH MPOLIECC U PE3yNIbTaT YUeOHOH MaTeMaTHu4ecKOi e TeIbHOCTH;

e Cr0COOHOCTb K AMOLIMOHAILHOMY BOCIIPUSATHIO MAaTEMATHYECKUX 00BEKTOB, 33]a4, PACCYXKICHHM.

Memanpeomemnmnuwie:



® yMEHHE CaMOCTOATENIBHO IIJIAHWPOBATh aJbTEPHATUBHBIE IYTH AOCTHXKEHHS Lielel, OCO3HaHHO
BBIOMPATh Hanbosee 3P HEeKTUBHBIC CIIOCOOBI PEIICHHS YIEOHBIX U TT0O3HABATEIBHBIX 33/1a4;

® yMEHHE OCYLIECTBISATh KOHTPOJIb IO pe3yiabTaTy M MO CHoco0y JEHCTBHS Ha YpPOBHE
MIPOU3BOJILHOTO BHUMAHHUS U BHOCUTH HEOOXOIUMbIE KOPPEKTUBHI,

® yMEHHUE aJIeKBaTHO OLICHUBATh MPABWJIBHOCTh WJIM OLIMOOYHOCTh BBIIIOJHEHUs y4eOHOH 3amauu,
e€ 00BEKTUBHYIO TPYIHOCTb U COOCTBEHHbBIE BOBMOKHOCTH €€ PELICHHUS;

® OCO3HAaHHOE BIAJCHHE JIOTUYECKHUMHU JCHCTBUSMH ONpEICNCHHUs MOHATUH, 0000IeHHS,
YCTAQHOBJICHHSI aHAJIOTHH, KITaCCU(PHUKAIIMM HA OCHOBE CAMOCTOSITEIbHOTO BBIOOPa OCHOBAHUM U KPUTEPUEB,
YCTaHOBJIEHHsI POJJOBU/IOBBIX CBSI3€H;

® yMEHHE YCTaHABIMBAaTh NMPUYHMHHO-CJIEICTBEHHBIX CBSA3H, CTPOUTH JIOTUYECKOE DPACCYXICHUE,
YMO3aKIIOYEHUS ¥ BBIBOJIBL;

® yMEHHE CO3JaBaTbh, IPUMEHATh U NIPEOOPA30BbIBATh 3HAKO-CUMBOJIMUYECKUE CPEJICTBA, MOJEIH U
CXEMBI JJISl pelIeHUs] Y4eOHBIX U TTO3HABATENILHBIX 3a/1a4;

e (opMupoBaHHE U pa3BUTHE Y4eOHONH M OOIIENOJIb30BATEILCKOM KOMIETEHTHOCTH B 00JacTu
UCHOJIb30BaHUS MH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHA;

® yMEHHE BHJETh MATEeMAaTHYECKYIO 3a/Jady B KOHTEKCTe MpPOOJEMHON CHUTyalli B JAPYTHX
IMCLUUIUIAHAX, B OKPYXAIOIIEM MHPE;

® yMEHHUE IIOHUMAaTh U UCHOJIb30BaTh MAaTEMATHUYECKHUE CPEJCTBA HAITIAAHOCTH (PUCYHKH, YEPTEKHU,
CXEMBI U JIp.) ISl WIUTIOCTPALUK, HHTEPIPETalli, apryMEHTaluH;

® yMEHHE BBIJBUTATh THIIOTE3Bl IPU PEUICHWH y4eOHBIX 33734 M IOHHUMATh HEOOXOIMMOCTh HMX
MIPOBEPKH;

® yMEHHUE NPHUMEHATh WHAYKTHUBHBIC U JIEAYKTUBHBIE CIIOCOOBI pacCyKIACHUH, BUJETh Pa3INYHbIC
CTpaTeruu peleHus 3a1ay.

Ilpeomempnuie:

e oOBiaZcHHE Oa30BbIM MOHATUHHBIM aNmapaToM [0 OCHOBHBIM pa3JielaM COJCpXKaHMUS;
IpeJCTaBIeHHEe 00 OCHOBHBIX H3y4aeMbIX TOHATHAX (YMCIIO, TeoMeTpuyeckas ¢urypa, BEKTOp,
KOOP/IMHATHI) KaK BKHEUIIMX MAaTEMAaTHYECKUX MOJIENISAX, MO3BOJISIONINX ONKCHIBATH M U3y4aTh peajbHbIC
MPOIIECCHI;

e yMeHHEe paboTaTb C TEOMETPUYECKHM TEKCTOM (aHAIM3HPOBATh, HM3BJIEKATH HEOOXOAUMYIO
MH(OPMAIIHIO), TOYHO U IPAMOTHO BBIpa)kKaTh CBOM MBICIH B YCTHOW M MUCHbMEHHOW peyH ¢ MpUMEHEHUEM
MaTeMaTHYECKOW TEPMUHOJIOTHH W CHMBOJIMKH, HCIIOJIb30BaTh PA3INYHbBIC S3BIKH MAaTEMaTHKH, TPOBOIUTH
KJ1accu(uKaluy, Jorunyeckue 000CHOBaHMsI, JJOKA3aTeIbCTBA MATEMAaTUYECKHX YTBEPKACHUM;

® OBJIAJICHUE HABBIKAMH YCTHBIX, TMCbMEHHBIX, HHCTPYMEHTAIBHBIX BBIYHCICHH;

® OBJIAZICHUE TEOMETPUYECKHM S3BIKOM, YMEHHE HCIIOJIb30BaTh €ro Ui OMHCAHUS IPEIMETOB
OKpY)KAaIOIIET0 MHpa, pa3BUTHE IPOCTPAHCTBEHHBIX IMPEJICTABICHHA W H300pa3UTENbHBIX YMEHHUH,
npuoOpeTeHNe HaBBIKOB T€OMETPHUECKUX MOCTPOCHUI;

® YCBOEHHE CUCTEMAaTHYECKUX 3HAHWUH O IJIOCKUX (PUTypax M MX CBOWCTBAX, a TAK)KE HA HATJISAHOM
YPOBHE — O TPOCTEHININX MPOCTPAHCTBEHHBIX TEJIaX, YMEHHUE MPUMEHSITh CHCTEMATHYECKUE 3HAHUS O HHUX
JUISL PELIEHUs] TeOMETPUUYECKUX U MPaKTHYECKUX 3a7ay;

® yMEHHE U3MEPATh UTHHBI OTPE3KOB, BETMUMNHBI YTIIOB, UCTIOIH30BATH (POPMYITBI TSl HAXOKICHUS
MEPUMETPOB, IJIoLIaiel U 00BEMOB FEOMETPUUECKUX PUTYD;

® yMEHHE TPUMEHATh M3y4YCHHbIE TMOHATHUS, pe3yJbTaThl, METOAbl JUIA pELIeHHus 3ajad
MPAaKTUYECKOTO XapakTepa W 3a7ad M3 CMEXHBIX JUCHUIUIMH C MCIOJIb30BAaHMEM INPU HEOOXOJUMOCTH
CIPAaBOYHBIX MaTEPHAIIOB, KAJBKYJISATOPA, KOMITBIOTEPA.

OcHoBHoOe coaepxanune yueOHoro npeamera «I'eomerpus»
HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus
Harasanasi reomerpusi. Harmsigaele npenctaBieHust o GUrypax Ha IUIOCKOCTH: TpsiMasi, OTPE3OK,
Jyd, YroJj, JIOMaHasi, MHOTOYTOJIbHUK, OKPY)KHOCTb, Kpyr. UYeThIpexyroabHUK, MPSIMOYTOJIbHUK, KBAApaT.
TpeyronabHuK, BUABI TpeyrojibHUKOB. I[IpaBHiIbHBIE MHOTOYrOJbHUKH. M300pakeHHe reoMeTpuYecKux
¢uryp. BzaumHoe pacrnosnoxeHne IByX IpsSMBIX, IBYX OKPYKXHOCTEH, IPSIMOM U OKPYKHOCTH.



JnuHa otpeska, JomaHo. [lepumerp MHOTOyrosibHUKA. EAMHUIBI n3MepeHus MIHHbL. M3MepeHnue niauHbI
OTpe3Ka, IOCTPOEHUE OTPE3Ka 3aJaHHON JUIVHBI.
Buns! yrios. I'panycHas mepa yria. M3mMepenue u nocTpoeHue yrioB ¢ HOMOIIBIO TPAHCIIOPTHPA.
[Tonarue tiomamu GUrypsl; €IUHHUIBI W3MEpeHUs Iuioman. llmomans NpsAMOYrojbHHKA W IUIOIIAIb
kBazpara. [IpubmmkenHoe usmepenue mioiaaei puryp Ha kiaetdaroit Oymare. PaBHoBenukue QuUrypsl.
Harnsinneie mpenctaBiieHust O MPOCTPAHCTBEHHBIX (QHUTrypax: KyO, MapajieNenurnes, npu3Ma, nUpamMuia,
map, cdepa, KoHyc, uwiIMHAp. M300paxkenue mnpocTtpaHCTBeHHBIX ¢uryp. Ilpumepsl ceudeHuUi.
Mmuororpanauku. IIpaBunbHble MHOTOrpaHHUKHU. lIprMepsl pa3BepTOK MHOIOTPAHHMKOB, LWIMHJIpa U
KOHYca.
[Tonstue o6beMa; eauHUIIbI 00beMa. OObeM MPSIMOYTOIBHOIO Mapajuiesenunena, kyoa.
[Tonsatue o paBeHcrBe ¢uryp. LleHTpanpHas, oceBas W 3epKajJbHas CHUMMETpuHu. M300paxeHue
CUMMETPUYHBIX QUTYP.

I'eomeTpuueckue ¢purypsl. [Ipsmeie u yribl. Touka, npsmasi, mIocKocTb. OTpe30kK, ayd. Yroia. Bubl
yriioB. BepTukaiibHble U CMeXHBIE YIUIbl. buccekTpuca yria.
[TapamteneHble U nepecekaromuecs npsMslie. llepnenaukynspHsie npsmsie. TeopeMbl 0 napauIeIbHOCTH U
MEePIEHIUKYISIPHOCTU NpsMbIX. llepnienaukyinsap u HakinoHHad K npsaMoil. CepeAMHHBIN NEepHEeHANKYIIAP K
OTpE3KY.
I'eomeTpuueckoe MecTo Touek. CBOMCTBA OMCCEKTPUCHI YIIIa U CEPEANHHOTO MEPIICHIUKYISAPa K OTPE3KY.
Tpeyronpauk. BpicoTa, Menmana, OWCCeKTpHca, CpenHss JIMHUS TPEyroiibHUKa. PaBHOOEOpeHHBIE H
PaBHOCTOPOHHUE TPEYroJbHUKH, CBOWCTBA M MPU3HAKH DPaBHOOEAPEHHOro TpeyrojibHuka. llpusHaku
paBeHCTBa TpeyrojpbHUKOB. HepaBeHCTBO TpeyroibHuKa. COOTHOLIEHHS MEXAY CTOPOHAMHU U YIJIaMH
TpeyrojapbHuka. CymMMa yrioB TpeyrojibHUKa. BHemnue yriel TpeyroiabHuka. Teopema daneca. [lomobue
TpeyroibHUKOB. IlpusHaku momobus tpeyrombHHKOB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHTEHC,
KOTAHI'€HC OCTPOro yria MpsMOYTOJbHOTO TpeyroibHuka u yrioB oT 0 mo 180°; mpuBeneHue k octpomy
yriay. Pemenue npsMoyrojbHbIX TPeyrojibHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO. DOpMYyIIbI,
CBSI3BIBAIOIIME CHHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC OJHOTO M TOrO K€ yIia. PenieHue TpeyroJbHHUKOB:
TeopeMa KOCUHYCOB M TE€OpeMa CUHYCOB. 3aMedaTellbHble TOUKH TPEYroJIbHUKA.
YetsipexyronbHuk. [lapamnenorpamMM, ero cBoiicTBa M npu3Haku. [IpsSMOYyronbHHK, KBajpaT, pomO, HX
cBoOicTBa 1 mpu3HaKku. Tpanenus, cpeaHss JUHUS Tpaneuu.
MHoroyronsHuK. Beimykibie MHOroyronsHuku. CymMma yIiIoB BBITYKJIOTO MHOrOYyrojbHuKa. IIpaBuiibHbIE
MHOTOYT'OJIbHUKH.
OxpyxHocTb U Kpyr. [lyra, xopna. Cekrop, cermeHT. LleHTpanbHBIN yroj, BOMCAaHHBIA YroJl; BEIWYMHA
BIMCAaHHOTO yrila. BzauMHOe pacmnoioxkeHne MpsMOM U OKPYKHOCTH, JIBYX OKpyxkHocTei. KacarenbHas u
CeKyllasi K OKPYKHOCTH, MX CBOHCTBA. BrnucaHHbIE M ONUCAaHHBIE MHOTOYrOJbHUKH. OKpYKHOCTb,
BIIMCAHHAsl B TPEYTOJIbHUK, U OKPYKHOCTb, OIMCAaHHAs OKOJO TPEyroJbHUKA. BrMcaHHBIE M ONMCAaHHBIE
OKPY>KHOCTH MPAaBUILHOTO MHOTOYTOJIbHUKA.
I'eomerpuueckue mnpeodpasoBanus. Ilonstue o paseHctBe ¢uryp. IloHdaTne o JBUKEHMH: oOceBas U
LEHTpaJIbHAsi CHMMETPUH, NTapaJlIeNbHbIN nepeHoc, moBopoT. [loHsaTHe 0 mo100uu GUryp u TOMOTETHH.
[TocTpoeHnst ¢ MOMOMIBIO LUPKYAss W JUHEHKH. OCHOBHBIE 3aJadM Ha MOCTPOCHHE: JEJIEHUE OTpe3Ka
II0T10J1aM; TIOCTPOEHUE YIJIa, PABHOT'O JAHHOMY; IIOCTPOEHUE TPEYTOJIbHUKA 110 TPEM CTOPOHAM; IOCTPOCHHE
MEePIEeHIUKYIIApa K IPSIMO; TOCTPOCHNE OMCCEKTPUCHI yTiia; AeJIeHNe OTpe3Ka Ha N-paBHBIX YacTei.
Pemenue 3amau Ha BBIYMCIIEHUE, JOKA3aTENbCTBO M ITOCTPOCHHUE C HMCIIOJIB30BAHUEM CBOMCTB M3YYEHHBIX
dburyp.

HN3mepenne reomMerpuyecKux BeJMYHH. J[nmuHa oTpe3ka. PaccTosHMe OT TOYKM A0 HPSIMOM.

PaccrosiHre Mexny napaieabHbIMUA MPSIMBIMU.
IlepumeTp MHOTOYTOJIBHHKA.
JUInHa OKPY>KHOCTH, YUCJIO TT; IJIMHA IyTH OKPY>KHOCTH.
I'pagycHas mepa yria, COOTBETCTBUE MEXKY BEIMYMHON EHTPAIBHOIO yrila U JUIMHOM 1yTH OKPY>KHOCTH.
[lonsTe momanu Twiockux ¢Quryp. PaBHOcocTaBieHHble U paBHOBenukue Qurypsl. I[lnomane
npsMoyrosibHUKa. [lnomanu napamienorpaMMa, TpeyroJlbHMKa M Tpanenuu. [lmomans MHOroyrojabHUKA.
[Tnomane kpyra u miomaas cektopa. CoOTHOLIEHNE MEXKIY TUIOMIAIIMU MOT00HBIX (Uryp.
Pemienue 3a1a4 Ha BBIYMCIICHNE M JOKA3aTEIbCTBO C UCTIOIb30BAHUEM H3YYEHHBIX (POPMYIL



Koopaunartsl. YpaBuenue npsmoid. Koopaunatel cepenrinbl otpe3ka. DopMyna paccTosiHUS MEXKIY
JBYMSI TOUKaMU IJIOCKOCTH. Y PaBHEHHUE OKPYKHOCTH.

BexTopsbl. [Inuna (Moayns) Bektopa. PaBencTBo BekTopoB. Komnmuneapusie BekTopsl. KoopanHatet
BEKTOpa. YMHOXEHUE BEKTOpa Ha YHCIO, CyMMa BEKTOPOB, pa3JIoKEHHE BEKTOpa IO JIBYM
HEKOJUIMHEapHbIM BekTOopaM. CKalsipHOE MPOU3BEIEHUE BEKTOPOB.

TeopeTHKO-MHOKeCTBEHHbIe MOHATHA. MHOXXECTBO, 3JEMEHT MHOXECTBA. 3aJaHUE MHOXECTB
MIEPEYUCIICHUEM 3JIEMEHTOB, XapakTepuctuyeckum cBoiictBoM. [logmuoxkectBo. OObeAMHEHHE H
NepeceyeHre MHOXKECTB.

NnmrocTpaius OTHOMIEHU MEXTY MHOKECTBAMHU C TIOMOIIIBIO UarpaMm Dujiepa — BeHHa.

JuieMeHThl JOrMKH. OrnpezneneHnne. AkcHMOMBI M TeopeMbl. JlokasatenbcTBO. JlOKa3aTrenbCTBO OT
npotuBHOTO. Teopema, oOparHas qanHOu. [IpuMep u KoHTpIIpUMED.

[TonsiTre 0 paBHOCUIIBLHOCTH, CIIEIOBAHUHU, YIIOTPEOICHHE TIOTUUECKUX CBSI30K eC/iu, Mo, 8 oM, U MOaAbKO,
6 mom ciyuae, JIOTUUECKUE CBSA3KYU U, UJTU.

['eomeTpusi B HcTOpPHYECKOM pa3BUTHHU. l300peTeHre MeToga KOOPIMHAT, MO3BOJISIFOIIETO
MEPEeBOJIUTh TeOMEeTpHUecKrue 00BEKTH Ha s3bIK anreOpel. P. Jlexapt u I1. depma. Ilpumepsl pa3mudHbIX
CUCTEM KOOPJIMHAT Ha MJIOCKOCTH.

Ot 3emnemepus k reomerpun. [Iudarop u ero mkona. @anec. Apxumen. [loctpoeHne ¢ TOMOIIBIO TUPKYIIS

u auHeiku. [locTpoeHue npaBUiIbHBIX MHOrOYrojbHUKOB. Tpucekuus yrina. KBagpartypa kpyra. Y aBoenue
ky0a. Ucropus uucna . 3onotoe ceuenue. «Hauana» EBknupga. JI. Ditnep. H. U. Jlo6aueBckuii. Mcropus
[ATOrO MOCTYJIaTa.

TEMATHUYECKOE IIVTAHUPOBAHUE
I'eomeTpus 7-9 kiaaccol
208 yacoB

OcHOBHOe coJep:KkaHue M0 TeMaM XapakTepucTHKa OCHOBHBIX BU/I0B
JAeSITeJIbHOCTH YYeHUKA (HA YPOBHE Y4eOHbIX
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JeiicTBUiIl)

1. Ipsm

ble U yribl (15u)

Touka, npsAmasi, IIOCKOCcTb. OTPE30K, JIyY,
nomanas. Yrou. [IpsMoit yros, oCTpbli U TyIOU
YTJIbl, pa3BEPHYTHIN yroi. BepTukaibHbie n
CMEKHbIE YIUIbl. buccekTpuca yria u ee
cBOCcTBO. CBOMCTBA YIJIOB C MapajlIeIbHbIMU U
NEPIEHIUKYJIIPHBIMUA CTOpOHaMU. B3aumHoe
PacoJIoKEeHUE IPAMBIX Ha TIOCKOCTHU:
napajuieibHbIE U NIEPECEKAIOUIUECS MIPSMBIE.
[IepnenpukymnsapHsle npsiMble. TeopeMsl 0
NapaJyIeIbHOCTH U MEPIEHIUKYIIPHOCTH
npsimbix. [lepneHanKynsip u HakJIOHHas K Ipsi-
Mo#l. CepeIMHHBINA MEPIEHIUKYIISIP K OTPE3KY.

I'eomerpuueckoe mecto Touek. Meron
reoOMEeTpUUYECKUX MecT Touek. CBolCTBa
OMCCEKTPHUCHI YIJIa U CEPETUHHOTO
NEePHEHANKYIISIPA K OTPE3KY.

HavanbHble OHATHS ¥ TEOPEMBI TE€OMETPHH.
BoO3HUKHOBEHHE T€OMETPUM U3 IPAKTHKHU.

®opmMyIMPOBATH ONPEIEICHUS U WIJIIOCTPUPOBATH
IIOHATHUS OTPE3KA, JIy4a; yria, IpsMoro, 0CTporo,
TYHOTrO U pa3BEPHYTOI'O YIJIOB; BEPTUKAIBHBIX U
CMEXHBIX YTJIOB; OMCCEKTPUCHI yTIIa.
®opmMyIMPOBATh ONPEIEICHUS NapaJIEIbHBIX
MPSIMBIX; YTJIOB, 00Pa30BAHHBIX MPU MEPECCUCHUN
JIBYX NapajuIENbHbIX NPSIMBIX CEKYLIEH;
MEePHEHANKYIISIPHBIX NPSIMBIX; NEPIEHANKYISPA U
HAKJIOHHOM K MPSAMOW; CEPEAMHHOIO MEPIIEHANKYIISApa
K OTPE3KY; Paclo3HaABATh U M300paxkaTh UX HA
yepTekax U pUCYHKaX.

OO0BbSACHATB, UTO TAKOE F'€OMETPUUECKOE MECTO TOUEK,
NPUBOAUTH IPUMEPBI TEOMETPUUECKUX MECT TOYEK.
®opmMyIMPOBATH AKCHOMY HapaAJIJICIbHBIX IPSIMBIX.
@®opMyIMpOBaTh U J0Ka3bIBaTb  TEOPEMBI,
BBIPAXKAIOIINE CBOMCTBA BEPTHKAJIBHBIX M CMEXKHBIX
YIJIOB, CBOMCTBA U MPU3HAKU MAPAIIIEIBHBIX MPSAMBIX,
O ©IMHCTBEHHOCTH NEPHEHAUKYISIpa K MPsSMOH,
CBOICTBE NEPIEHIUKYJISIpAa U HAKIOHHOW, CBOWMCTBAX
OMCCEKTPUCHI yIiia U CEPEIUHHOr0 MEPIeHINKYIIIpa K
OTpE3KY.

Pemiatp 3agauM Ha MNOCTPOEHHE, JOKA3aTEIbCTBO M
BBIYMCIICHUS. BbIIeIsITh B YCIIOBUU 33J]a4 YCIOBUE U

3akimtoueHue.  OmwMpasch Ha  yCIOBHE — 3aJlayd,
NMPOBOAUTH HEO0OXOANMBIE Jl0Ka3aTeJbHbIE
pacCyXIeHHUs. ConocraBisTh MONy4YEHHBIN

pe3yJIbTaT C YCIOBUEM 3aaun

2. Tpeyronbuuku (65 u)

Tpeyronsauku. IIpsmoyroinbsssle,
OCTPOYTOJIbHBIE U TYNOYTOJIbHbIE
TpeyroibHUKHU. BricoTa, Meanana, GuccekTpuca,
CpEeIHss TMHUS TPEYTOIbHHKA.
PaBHOOe1peHHbIE U PABHOCTOPOHHNUE
TPEYroJIbHUKHU; CBOICTBA U TPU3HAKU
PaBHOOEAPEHHOTO TPEYTOIbHUKA.

[Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB.
[Ipu3Haky paBeHCTBA MPSMOYTOJIBHBIX
TpeyroJbHUKOB. HepaBeHCTBO TpeyroiabHUKa,
COOTHOIIIEHUS MEXIY CTOPOHAMHU U yrilaMu
TpeyroiapHuKa. CymMma yrioB TpeyrojbHHKa.
Bremnue yriiel TpeyrojibHHKa, TEOPEMA O
BHEIIIHEM yTJjie TpeyroyibHuka. Teopema Paneca.
[Tonobue TpeyronbHUKOB; KOIPPUITUEHT
nono6ust. [IpuzHaku momooust TpeyroJbsHUKOB.

Teopema [Iudaropa. Cunyc, KOCUHYC, TaHTEHC,
KOTaHT'€HC OCTPOrO yria NpsMOYrOJIbHOTO
TpeyroiabHuKa 1 yrios oT 0 no 180°;

®opMyJIMPOBAThH ONIPEIEIIECHUS IPSIMOYTOJIBHOTO,
OCTPOYTOJIbHOTO, TYIIOYT'OJILHOTO, paBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; BBICOTBI, MEUAHBI,
OMCCEKTPUCHI, CPETHEN JIMHUU TPEYTOJIbHUKA,
pacno3HaBaTh 1 H300pakaTh UX HA YepTekKax U
PUCYHKaX.

dopmyMpoOBaTh OTPEICTICHUE PABHBIX
TPEYroJibHUKOB. @OPMYJIMPOBATH U I0Ka3bIBATH
TEOPEMBI O MPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB.

OO0BbsICHATHL 1 WIIIOCTPUPOBATH HEPABEHCTBO Tpe-
YTOJIbHHKA.

®opmMyIMpPOBATh U I0Ka3bIBATh TEOPEMBI O
CBOMCTBaX M NMpHU3HaKaX PaBHOOEAPEHHOTO
TPEYTOJIbHUKA, COOTHOLIEHUSAX MEX/1y CTOPOHAMH U
yIJlaMU TPEYTOJIbHUKA, CyMME YTJIOB TPEYTOJIbHUKA,
BHEILIHEM YTJIE TPEYTOJIbHUKA, O CPEAHEN JIMHUU
TPEYTOJIbHUKA.
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IIPUBEJEHUE K OCTpOMY yriy. Pemenue
IPSIMOYTOJIBHBIX TPEYTOIbHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOpMYIIBI,
CBS3BIBAIOIIIME CUHYC, KOCUHYC, TAHI'€HC,
KOTaHI'€HC OJIHOTO U TOrO e yria. Pemenue
TPEYrOJIbHUKOB: TEOPEMA KOCUHYCOB U TEOpEMA
CHUHYCOB.

3ameuaTeNbHbIe TOUKH TPEYTOJbHUKA: TOUKH
MEePECEUCHHS CEPEIMHHBIX MEPIIEHIUKYISPOB,
OHCCEeKTpUC, MEJIMaH, BBICOT WU UX
npoaokeHuit. OKpy>XKHOCTh Jitnepa.

®opMyJIMpOBaTh ONpeIEIeHNE TOT00HBIX
TPEYTroJIbHUKOB.

®opMyJIMPOBATH U 10KA3BIBATH TEOPEMBI O ITPU3HA-
Kax Mo700us TPEYroJbHUKOB, Teopemy Daneca.

®opMyIHpPOBATH ONpEEICHNS 1 HILTIOCTPHPOBATH
MOHATHUS CUHYCA, KOCHHYCA, TAHT€HCA U KOTaHTeHCa
OCTpOTO yTJIa MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
BbiBoANTH (hOpMYIIHI, BEIpaXaromue GyHKIUN yria
HPSMOYTOJIBHOTO TPEYTOJIEHUKA Yepe3 €ro CTOPOHBI.
®opmyupoBaTh U 10Ka3bIBaTh TeopeMy Iludaropa.

®opMyJIMpPOBaTh ONPEJICIICHUS CUHYCA, KOCUHYCA,
TaHreHca, koraurerca yrios oT 0 1o 180°. BeiBoAuTH
dbopMyiibl, BeIpaXKatoie GyHkuuu yrios oT 0 10
180° uepe3 GpyHKIIUU

OCTpBIX YIJIOB. DOPMYJIMPOBATH U PA3bICHATH
OCHOBHOE TPUTOHOMETPUYECKOE TOkKAECTBO. I1o
3HAYEHUSM OJJHOW TPUTOHOMETPUUECKON PYHKIIMU
yria BBIYMCIAATDH 3HAYEHUS APYTUX
TPUTOHOMETPHUYECKUX (PYHKIUH 3TOTO yIiIa.
PopMyJIMPOBATH U A0KA3BIBATH TEOPEMBI CUHYCOB U
KOCHUHYCOB.

DopMyIHPOBATH U JOKA3BIBATH TEOPEMBI O TOUKAX
MEPECEUCHUS CEPEIUHHBIX MEPIICHINKYIISIPOB,
OMCCEKTPHUC, MEIMaH, BBICOT WJIM UX TIPOIOJDKEHUH.

HccaexoBarh CBOMCTBA TPEYroJIibHUKa C IIOMOMIBIO
KOMIIBIOTCPHBIX IPOTrpaMM.

PemaTs 3a5aun Ha NOCTPOEHHUE, 10KA3ATEILCTBO U
BbIUUCIICHNS. BbI1eJSITh B yCIIOBUU 331a4H YCIIOBHE U
3aKiro4eHre. MoeInpoBaTh yCIOBUE 3a/1a41 C
IIOMOUIBIO YEPTEIKA WIM PUCYHKA, IPOBOIUTH
JIOTIOJTHUTEIIbHBIE IOCTPOEHUS B XO/I€ PELIEHMUS.
Onwupasich Ha JaHHBIE YCIOBUS 33/1a4H, IPOBOAUTH
HeoOxoauMbIe paccyxieHus. UHTepnperupoBaTh
MIOJIyYEHHBIN PE3YJIbTAT U CONIOCTABIIATH €T0 C
YCIIOBUEM 3ajjaun

3. YerbipexyroabHuku (20 u)

YersipexyronapHuk. [lapamienorpamm,
TEOPEMBI O CBOMCTBAX CTOPOH, YTJIOB U
JMaroHajel napauesorpaMMa 1 €ro Ipu3HaKH.

[IpsAMOYTOJIBHUK, TEOPEMA O PABEHCTBE
JIMaroHajied NpsMOYTrOJIbHHUKA.

Pom0, Teopema o CBOWCTBE THaroHAJICH.

KBanmpar.

®opMyJIMpoOBaTh ONPEIEIECHN TapajuIeorpaMma,
MpsIMOYTOJIbHHKA, KBaJpaTa, poM0a, TpanemuH,
paBHOOEIPEHHON U MPSMOYTOJILHON Tpaneluy,
CpelHel JIMHUYU Tpallelu; paclo3HABaTh U
U300pakaTh UX Ha YyepTexax U pUCYHKaX.

®opMyJIMPOBATH U I0KA3BIBATH TEOPEMBI O
CBOICTBaxX W MpPU3HAKAX MapajuieiorpaMmma,
NpsIMOYTOJIbHUKA, KBajipaTa, poM0a, Tpameru.

HccsenoBathb CBOMCTBA YETHIPEXYTOJIHLHUKOB C TTO-
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Tpaneuus, cpeaHsst THHUS TPATICIINH;
paBHOOEAPEHHAS TPATCIIHS

MOILbIO KOMITBIOTEPHBIX IIPOIPAMM.

PemaTsp 3aaun Ha IOCTPOCHHUE, TOKA3ATEIBCTBO U
BbIUKcIcHYS. MoaeIupoBaTh YCIOBUE 33/1a49H C
MIOMOIIIBIO YePTEXKa UM PUCYHKA, MPOBOAUTH
JIOTIOTHUTETFHBIC TIOCTPOCHUS B XOJI€ PEIIICHHUS.
BobiaeasiTe Ha uepTexe KOHPUTyparuu, He-
00X0TMMBIE JIS TPOBEICHUSI 000CHOBAHU I
JIOTUIECKUX

maroB peuieHus. MHTepnperupoBarh 10JIy4CHHBIN
pE3yJIbTaT U COIOCTABIATD €0 C YCIIOBUEM 3a1a4u

4. Muoroyroabuuku (10 u)

MHOroyrojapHuK. BeIITyKiible MHOTOYTOJIBHUKH.
ITpaBuiIbHBIE MHOTOYTOJIBHUKH. Teopema o
CyMMe€ YIJIOB BBIIYKJIOTO MHOI'OYTOJIbHUKA.
Teopema 0 CyMMe BHEIIHUX YIVIOB BBITYKJIOTO
MHOTOYTI'OJIbHUKA

Pacno3znaBaTh MHOTOyroJIbHUKH, GOPMYIHPOBATH
olpeieieHre U MPUBOAUTD IIPUMEPHI
MHOI'OYTOJIbHUKOB.

®opMyIMPOBATh U I0Ka3bIBATh TEOPEMY O CYMME
YTJIOB BBIITYKJIOTO MHOTOYTI'OJIBHUKA.

HccnenoBaTh cBOICTBA MHOT'OYT'OJIbHUKOB C
IMOMOIIbIO KOMIIBOTCPHBIX IIPOrpaMMm.

PemaTsp 3ajaun Ha JOKA3aTENbCTBO U BBIYMCICHMUS.
MopaeaupoBaTh yCIOBHE 33[ja4i C IOMOILBIO
4epTeKa UM PUCYHKA, POBOAUTH JOTIOIHUTEIbHBIE
MOCTpOEHHUs B XoJie peuienrs. UHTepnpeTrupoBarhb
MIOJIyYEHHBIA PE3YJIbTaT U CONMOCTABJIATH €0 C
YCIIOBUEM 3a7jauu

5. OKpYKHOCTDb M KpYT (20 u)

OxpyxHOCTb U KpyT. LlenTp, paguyc, tuamerp.
Hyra, xopaa. Cextop, cermeHT. L{eHTpasbHbIi,
BITMCAHHBIN yroj, BeJIMYMHA BIIUCAHHOTO YyIJa.
B3anMHOe pacnioniokeHue npsiMou U
OKPYKHOCTH, IBYX OKpy>kHOcTel. KacarenbHast
U CEKyIlasi K OKpY>KHOCTH, UX CBOICTBA.

BrnucanHbie M ONMCaHHBIE MHOTOYTOJIBHUKH.
OKpy’KHOCTb, BIUCAHHAs B TPEYTOJIbHUK, U
OKPY’KHOCTB, ONMCaHHAasi OKOJIO TPEYrOJIbHHUKA.
TeopeMsl 0 CylIECTBOBAHUU OKPY>KHOCTH,
BIIMCAHHOW B TPEYTOJIbHUK, U OKPYKHOCTH,
OINKMCAHHOM OKOJIO TPEYTOJIbHUKA.

Bnucannesle U omucaHHEBIC
YCTBIPCXYT'OJIbHUKH.

®opmMyaHpoOBaTh OIpeeICHHs TOHITUH, CBI3aHHBIX
C OKPY>KHOCTBIO, [IEHTPAJIIbHOT'O ¥ BIMCAHHOI'O YTJIOB,
CEKYILEH U KacaTeIbHON K OKPYKHOCTH, YTJIOB,
CBS3aHHBIX C OKPYKHOCTBIO.

DopMyIHPOBATH U I0KA3BIBATH TEOPEMBI O BIIUCAH-
HBIX yIJax, yrilax, CBI3aHHbBIX C OKPYKHOCTBIO.

N300paxkathb, pacnio3HaBaTh U ONUCHIBATH
B3alMHOE PACIIOJIOKEHHUE NIPSIMON U OKPY>KHOCTH,

N3o00paxath 1 GopMyIHPOBATH ONPEICIICHUS BIIU-
CaHHBIX U OIMMMCAHHBIX MHOI'OYI'OJIBHUKOB U
TPEYrOJIbHUKOB; OKPYKHOCTH, BIIMCAHHOU B
TPEYTOJIBHUK, U OKPYKHOCTH, OITMCAHHON OKOJIO
TPEYTroJIbHUKA

BrmcanHpie 1 onmycaHHBIC OKPY>KHOCTHU
IMPAaBUJIBHOI'O MHOT'OYT'OJIbHUKA.

DopMyIIBI JJ11 BBIYMCIEHUSI CTOPOHBI

PopMyJIMPOBATH U A0KA3BIBATH TEOPEMBI O
BIIMCAHHOW U OIIMCAHHOM OKPYKHOCTSX TPEYrOJIbHUKA
Y MHOTOYT'OJIbHUKA.
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IIPABWJIBHOTO MHOTOYTOJIBHHKA; paauyca
OKPY>KHOCTH, BIIUCAHHOM B IIPaBUJIbHBII
MHOT'OYTI'OJIbHUK; PaZilnyca OKPYKHOCTH, OIU-
CaHHOW OKOJIO NPaBUIBHOIO MHOTOYI'OJIbHUKA

HccaenoBath cBOMCTBAa KOHPUTYpAIUH, CBA3aHHBIX C
OKPY?KHOCTBIO, C TIOMOIIBI0 KOMITBIOTCPHBIX
porpamm.

Pemathb 3a71aun Ha TOCTPOEHUE, TOKA3aTEIbCTBO U
BbIYHCIICHNs. MOIeTUPOBATH YCIOBUE 33/1a4H C
MOMOIIBIO YepTeka WIH PUCYHKA, IPOBOAUTH
JOIMMOJIHUTCIIBHBIC MTOCTPOCHHA B XOAC PCILICHH.
BobigensaTh Ha yepTeke KOHPUTYpaluu, He0OX0IUMbIe
JUTSI TIPOBEICHUs 000CHOBAHUM JTOTHYECKHX IIIaroB
peuienusi. UHTepnpeTHpoBaTh MOJTYyYECHHBIN
pe3yNbTaT U CONMOCTABJSATH €r0 C YCIOBUEM 33/1a4H

6. 'eomeTpuyeckne npeodpaszoBanus (10 u)

[Tonsitue o paBenctse ¢uryp. [lonstue
JBIKEHUSI: OCEBasi M [ICHTPabHasl CAMMETPHUH,
napajuieiabHbIi nepeHoc, nopopot. [louarue o
nonobuu Guryp u roMOTeTHH

OO0BSICHATH U WJUIIOCTPHPOBATH IOHATUS PABEHCTBA
¢uryp, monodus. CTpOMTh paBHBIE 1 CHMMETPUYHBIC
(GuUrypsl, BBIIOJHATH [1apaJlIeIbHbIN IEPEHOC U
HIOBOPOT.

HccaenoBarTh cBONMCTBA ABMKEHUI C TOMOIILIO
KOMITBIOTEPHBIX ITPOTPAMM.

BBINOJHATH TPOSKTHI 110 TEMaM T'€OMETPHUSCKUX
npeoOpa3oBaHM HA TNIOCKOCTH

7. IlocTpoeHus ¢ NOMOLUbLIO HMPKYJIA U JHHEHKH (5 u)

[TocTpoenust ¢ MOMOLIBbIO UPKYIS U TUHEHKH.
Jlenenue orpes3ka morosiaM, HOCTPOEHUE
TPEYroJbHUKA 10 TPEM CTOPOHAaM, IOCTPOECHHE
NEPNEHIUKYIIApa K IPSAMOI, TOCTPOCHHE
OMCCEKTPUCHI , IEIIEHuEe OTpe3ka Ha N —
PaBHBIX YacTeu.

Pemarsp 3a1a4n Ha OCTPOEHUE € MOMOIIBIO TUPKYJIS
U JINHEUKU.

Haxoautp ycioBus CylecTBOBaHHUS PELICHMSI, BBIION-
HATBH TIOCTPOEHUE TOUYEK, HEOOXOAUMBIX IS
MOCTPOCHUSI UCKOMOM purypsl. Jloka3piBaTh, 4TO
MOCTPOEHHas (hUrypa yaoBIETBOPSET YCIOBUIM
3a1a4y (ompeaeasaTh YUCIIO PEIICHNI 3a]a4i IPU
KaX/IOM BO3MOKHOM BbIOOpE TaHHBIX )

8. N3mepeHue reomeTpu4ecKux BeJU4YMH (25 u)

JnmuHa orpeska. [Inuna nomanoi. Ilepumerp
MHOT'OYT'OJIbHUKA.

PaccrosiHue ot Touku 1o npsimoit. Paccrosinue
MEK]1y NIapajuIeIbHBIMU MIPSMBIMH.

JInmuHa OKpYKHOCTH, YUCIIO TT.; JJIMHA AYTH
OKPY>KHOCTH.

I'panycHas Mepa yriia, COOTBETCTBUE MEXKIY
BEJIMYMHOM LIEHTPAJIBLHOTO yIJia U JJIMHOMN TIyTH
OKPY’KHOCTH.

[TonsiTHe TIOMAIM TUIOCKUX (UTYD.
PaBHOCOCTaBIIEHHBIC U PABHOBEIHMKHE (UTYPEHI.
[Tnomaae npsiMoyroapauka. [Lnomanm

OO0BSICHATH ¥ WIIIOCTPHPOBATH [TOHATHE IIEPUMETPA
MHOT'OYTI'OJIbHUKA.

®opMyIMPOBAThH ONPEIEICHUS PACCTOSHUS MEXKIY
TOYKaMH, OT TOYKH J0 NMPSMOH, MEXKTY
MapaJuIeIbHBIMU IPSIMBIMH.

®opMyJIMPOBATh U 00BAICHATH CBOICTBA JUUIMHBI,
IpagyCHON MepHl yria, MIOMAaH.

®opMyIMPOBATh COOTBETCTBUE MEXTY BETUIMHON
LHEHTPAIBHOTO YIJIA U JUIMHOW YT OKPY>KHOCTH.

O0BSICHATH U MJUTIOCTPUPOBATH MOHATHUSA
PaBHOBEJIMKHUX U PaBHOCOCTABJICHHBIX QUTYP.
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napasuiesiorpaMma, TpeyrojabHUKa U Tpaneuu
{ocHOBHBIE popmyIbl). DOpMYIIHI,
BbIpaXKaroliye MIoaab TPeYrojibHIKa Yepes
JIB€ CTOPOHBI M YTOJl MEXIY HUMHU, YEPE3
NEPUMETP U PaInyC BIMCAHHON OKPY>KHOCTH;
dopmyna ['epona. [Liomans 4eTbpeXyroapHUKA.
[Tnomane MuOroyroiasHuka. [lnomans kpyra u
oma s cekropa. COOTHOIIEHUE MEKIY
TUTOIA/ISIMU TTOI00HBIX (puUTyp

BoiBoguTh hopMyIIBI IITOMIAICH MPSIMOYTOIHHUKA,
HapajuiesIorpaMma, TpeyrojabHuKa U Tpameluy, a
Takke GopMyIly, BHIPAKAIOIIYIO IUIOMIAh
TPEYroJIbHUKA Yepe3 ABE CTOPOHBI U YTOJ MEXKIY
HUMH, JUIMHY OKPYKHOCTH, IIJIOIIAAb Kpyra.

Haxoaurs oniaas MHOTOYrOJIbHUKA
pa30MeHNEM Ha TPEYTOJIbHUKHU U YETBIPEX YT OJIbHUKH.

OO0BSICHATH U WJVIIOCTPHPOBATH OTHOLLIEHUE
Ioniaiel mof0OHkBIX GuUryp.

PemaTsh 3a7auu Ha BEIYUCIICHUE JTHHEHHBIX
BEJIMYMH, TPAYCHOU MEpPHI yIJia U TUIoaaen
TPEYroJbHUKOB, YETHIPEXYTOJILHUKOB U
MHOTOYTOJTbHUKOB, JJTUHBI OKPYKHOCTH ¥ TLIOIIAIH
kpyra. Onupasich Ha JaHHBIC YCIIOBHS 3a/1a4H, Ha-
XOJAUTH BO3MOXXHOCTH IPUMEHEHUST HEOOXOJUMBIX
dbopmyn, npeodpa3zoBeiBaTh Gopmyisl. Mcnoab3oBaTh
(bopMyIIBI TSI 000CHOBAHUS JI0KA3aTEIbHBIX
paccyxaeHul B xojie penieHus. UHTepnpeTHpoBaTh
MOJTyYEHHBIA PE3yJbTAT H COMOCTABJSATH €0 C
YCIIOBHEM 33/1a4H

9. Koopaunarsi (12 u)

JlexapToBBI KOOPAMHATHI HA INIOCKOCTH.
VYpasHenue npsmoil. KoopauHats! cepeinHbl
oTpe3ka. PopMyIa pacCTOSHUS MEKIY IBYMs
TOYKaMU IIJIOCKOCTH. Y paBHEHHE OKPYKHOCTH

OO0BSACHATH 1 WIIOCTPHPOBATH ITOHSATHE
JIEKApTOBOM CUCTEMBI KOOPIHMHAT.

BbiBoAUTB U MCN0JIB30BATH (POPMYJIBI KOOPAUHAT
CepeIUHBl OTPE3Ka, PACCTOSHUS MEXIY IBYMS
TOYKAMH IIJIOCKOCTH, YPABHEHMSI IPSAMON 1
OKPYKHOCTH.

Bbinoanars ITPOCKTHI IO TEMAM HCIIOJIb30BAHUA
KOOPAWHATHOI'O M€TOAA IMPU PCHICHUHA 3aJiad Ha
BBIYHUCIICHHUA U JOKa3aTCIbCTBA

10. Bexropsr (15 u)

Bexkrop. nmuHa (Moyns) BekTopa. PaBeHCTBO

BCKTOPOB. KOJ'IJ'II/IHCapHBIC BCKTODPHI. KOOpI[I/IHaTLI

BEKTOpa. YMHOKEHUE BEKTOpa Ha YUCIIO, CyMMa
BEKTOPOB, Pa3JI0KEHUE BEKTOPA IO IBYM
HEKOJJTMHEAPHBIM BEKTOpaM. YTOJ MEXIY
BekTopaMu. CKaJIIpHOE MTPOU3BEICHNE BEKTOPOB

DopMyJIMPOBATH ONPEACIICHUS U WIUTIOCTPUPOBATH
MOHATHSI BEKTOPA, TMHBI (MOAYJIsS ) BEKTOPA,
KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB.

Bbruucaarhb JJIMHY U KOOPpAWUHATBI BEKTOPA.
Haxoaurts YroJj MEKay BEKTOPpaMHU.
BbInoHATH Oor€panru HaJa BEKTOpaMHu.

BbINOJHATH TPOSKTHI 110 TEMaM HCIOIB30BAHUS
BEKTOPHOI'0 METOJIa TIPU PELICHUH 3a7a4 Ha
BBIYHCIICHUS U JI0KA3aTeIbCTBA

11. DjaeMeHTBI JJOTUKH (5 u)
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Onpenenenne. AKCHOMBI U TeopeMbl. Jloka3aTens- | Bocnpon3BoauTs  GOpMYITHPOBKH  ONpPEICIICHHUN;

cTBO. JloKa3aTenbCTBO OT IPOTUBHOTO. Teopema,

oOparHas nanHoi. [Ipumep u KoHTpHIpUMED.
Heob6xoaumeble u noctatounsle ycinoBus. [loHsTHe |U qOoKa3aTebcTBa H3YUCHHBIX TEOPEM, MPOBOAUTH

00 akcMOMaTHKe, aKCHOMaTHYECKOE IOCTPOEHHE
reomerpud. Ilareiii nocrynar EBknuaa u ero
UCTOPHS.

KOHCTPYMPOBATH HECJIOXKHBIE ONPEICICHUS
camocTosTeNpHO. BocmpousBoanTs GopMynupoBKu

HECJIOXKHBIC JOKa3aTCJIbCTBA CaMOCTOATCIIBHO,
CChbLIIATBCHA B XOJI€ 000CHOBaHUM Ha OIIpCacCICHUA,
TCOPEMbI, aAKCUOMBI

12. HavaJibHbIe CBe/leHusl U3 cTepeomeTpun (8 u)

MHOFOI‘paHHI/IKI/I, TEJ1a U ITIOBEPXHOCTHU BpalllCHUA Hmethb IpCACTABJICHUA O ITPOCTPAHCTBCHHBIX

¢burypax: Ky0, napajienenumnes, npusma, Iupamuia,
mrap, cepa, KOHyC, WINHAP; CEYCHUH; TPABUIBHBIX
MHOTOTPaHHHUKAX; IPUMEPAX pPa3BEPTOK
MHOI'OTPaHHUKOB.

YMeTb: U300paxxaTh NPOCTPAHCTBEHHBIE (DUTYPBI.
Nwmets npencrasienus 00 00bEMe, equHUIIAX
00bEMa. YMeThb BBIYUCIATH 00BEM MPSIMOYTOJIBHOTO
napasiesienumnesia u Kyoa.

TEMATHYECKOE INTAHUPOBAHUE (YMK JI.C. Atanacsina)

7 KJIACC, 70 YACOB
Ne napa Koa- XapakTeprucTUKa OCHOBHBIX BUJIOB
; a qua Copneprkanue MaTepuana BO NeSITebHOCTH yYeHHKa (Ha ypOBHE y4eOHBIX
P 4acoB JIeNCTBHIN)

I'naBa 1 | HauaabHble reoMeTpruyecKue 12 OO0BACHATB YTO TAKOE OTPE3OK, JIy4, yrod,
cBeJIeHHUsl Kakue (UTYphI HA3bIBAIOTCS PABHBIMH, KaK
HauanbHble MOHATHS T€OMETPUU. 1 CPaBHUBAIOTCS U U3MEPSIOTCS OTPE3KU U YIJIbI,
Bo3HukHOBEHHE TEOMETPHUH U3 4TO TaKOe IPaayc U rpagycHas Mepa yria,
NPaKTUKU ( UCTOPHSI Pa3BUTHS KaKOH YroJl Ha3bIBaeTCsl MPSIMBIM, OCTPBIM,
TE€OMETPHUH ) TYIIBIM, Pa3BEPHYTHIM, UTO TAKOE CEPEANHA

1 [Tpsmas 1 oTpe30K, ToMaHast 1 oTpe3Ka M OUCCEeKTpHca yIiia, KaKue Yribl

) Tly4 u yron 1 Ha3bIBAIOTCS CMEKHBIMU M KaKHe

BEPTHKATHHBIMU; MYJIHPOBAaTh U

3 CpaBHEHHE OTPE3KOB U YTJIOB 1 P > gopmynnpo .

000CHOBBIBATh YTBEPKICHHUS O CBOWCTBAX

4 M3mepenHne oTpe3koB 2

CMEXHBIX U BEPTUKAJIBHBIX YIIIOB; OOBSCHATH,

5 W3mepenue yrios 1

KaKHe TpsSMbIe Ha3bIBAIOTCS

6 IleprieH MKy IAPHbIE PAMBLE 2 TIEPIEHIUKYIAPHBIME; (JOPMYIUPOBATH U
Pemenue 3anaq 2 000CHOBBIBATH YTBEPIKIECHUS O CBOMCTBE
Kourposipnas padora Ne 1 mo 1 JIBYX IPSIMBIX, IEPIIEHIUKYISIPHBIX K TPETHE
Teme «Havanbuble NPSIMO¥i; H300pakaTh U Pacno3HaBaTh
reoMeTpu1eCKue CBEACHU npocteine GUrypsl Ha YepTexax; pemaThb

3aJ]auM, CBS3aHHBIE C STUMH MPOCTEHITIMH
burypamu.

I'maBa 2 | TpeyrojJbHuKku 17 OO0BsICHATD, Kakasi pUrypa Ha3bIBaeTCs

= TPEYroJbHUKOM, YTO TAKOE BEPIIUHBI
1 ITepBblii TpU3HAK pPaBEHCTBA 3 peyr ’ p S
CTOPOHBI, IEPUMETP TPEYTOJIbHUKA, KAKOH
TPEYrOJIbHUKOB
TPEYroJbHUK Ha3bIBACTCS PABHOOCPEHHBIM U
2 Menuanbl, OUCCEKTPUCHI, BBICOTHI 3 N
KaKOH PaBHOCTOPOHHUM, KaKHe TPEyrOJTbHUKI
TPEYrOJIbHUKA
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BTtopoii u Tpetuii npu3Haku
TPEYroJIbHUKA

3&,[[3‘11/1 Ha IMOCTPOCHUEC

Penrenue 3amau

KonTposbnas padora Ne 2 o
Teme «TpeyroabHUKH»

Ha3bIBAIOTCS PaBHBIMU; N300paXkaTh U
Pacno3HaBaTh Ha YepTekaxX TPEYrOJIbHUKU U
UX JIEMEHTHI; POPMYJINPOBATh U JOKA3bIBATh
TEOPEMBI O MPU3HAKAX PABEHCTBA
TPEYroJbHUKOB; OOBACHATH, UYTO Ha3bIBACTCSA
MEPIEHIUKYIISIPOM, IIPOBENEHHBIM U3 TaHHOU
TOUYKHU K JAaHHOW IPpAMOIi; (hOpMyIHpOBaTh U
JAOKa3bIBATh TEOPEMY O MEPIEHAUKYISPE K
IPSAMOI1; OOBACHATH KaKHE OTPE3KU
Ha3bIBAIOTCS MEIMAHON, OMCCEKTPUCOH U
BBICOTOM TPEYroJIbHUKA; (POPMYJIUPOBATH U
AOKa3bIBATh TEOPEMBI O CBOWCTBAX
PaBHOOEIPEHHOTO TPEYroJbHIKA; pemaTh
3a]1a4uM, CBA3aHHbIE C IPU3HAKAMU PaBEHCTBA
TPEYrOJIbHUKOB U CBONCTBAMU
paBHOOEPEHHOTO TPEYTOJIbHUKA,
(opMyJIMpOBaThH OIIPENIEIICHUE OKPYKHOCTH;
O0OBSACHSATH, UTO TAKOE LIEHTP, PaIUyC,
JUaMETp, XOpJla OKPYKHOCTH; peliarh
[IpoCTeiIINe 3aJaul Ha IOCTPOEHUE
(mocTpoeHue yria, paBHOTO JaHHOMY,
MOCTPOCHHE OMCCEKTPUCHI YTIIa, TTOCTPOCHUE
NEPIEHIUKYIJIAPHBIX IPSAMBIX, IOCTPOCHHE
CepeIMHbI OTPe3Ka) U O0JIee CIIOKHBIC 3a1a4H,
MCIIOJIb3YS yKa3aHHbIEC IPOCTEMILNE;
CONMOCTABJIATH ITOJIY4EHHBIN PE3ylbTaT C
YCIIOBUEM 33Jaui; aHAIU3UPOBATh BO3MOKHBIE
CIIy4aH.

T'maBa 3

IHapaniejabHble NpsAMbIE

13

1

[Tpu3Haky napauIeaIbHOCTU ABYX
TPSIMBIX

2

Axcuoma MapaJiuICJIbHOCTH IPAMBIX

Pemenue 3agau

w

KonTpoJsbsnas pabora Ne 3 mo
Teme «IlapajsenbHble NpsiMbie)»

®opMyJIMPOBATH ONIPEIEIICHNE
NapajuIeIbHBIX IPSIMBIX; OOBIACHATH C
MIOMOUIBbIO PUCYHKA, KAKHE YTJIbI,
00pa3oBaHHbIE IPU MTEPECEUEHUH IBYX
IPSIMBIX CEKYIIIEH, HAa3bIBAIOTCS HAKPECT
JeXKALMMU, KaKue 0JJTHOCTOPOHHUMHU, KaKue
COOTBETCTBEHHBIMH; (POPMYIUPOBATH U
JTIOKa3bIBaTh TEOPEMBI, BHIPAYKAIOLINE
MPU3HAKY NapaJJIENIbHOCTU JBYX MPSMBIX;
OOBSACHSATH, UTO TAKOE aKCUOMBI T€OMETPUU U
KAaKHE aKCOMBI YK€ pPaHee UCII0JIb30BAIIUCH;
(GbopMyIUpOBaTh aKCHOMY MapalIeNbHbIX
IIPSIMBIX U BBIBOAMTD CIIEJICTBUS U3 HEE;
(GbopMyIUpOBATh U AOKA3bIBATH TEOPEMBI O
CBOMCTBAaX MapajlIeNIbHBIX MPSMBIX, 00paTHbIE
TeopeMaM O IIPU3HAKax MMapajljIeIbHOCTH,
CBSI3aHHBIE C HAKPECT JISKAIIUMH,
COOTBETCTBEHHBIMU U OJTHOCTOPOHHUMU
yriamu; B CBSI3U C 3TUM OOBSACHATH, UTO TaKOE
YCIIOBUE U 3aKIIOYEHHE TEOPEMBI, KaKast
TeopeMa Ha3bIBaeTcs 00paTHOMU 1Mo
OTHOILIECHHIO K JAHHOH Teopeme; 00BICHATD, B
4EéM 3aKJTI0YAETCs METO]] J0KA3aTeNbCTBA OT
IPOTHBHOTO; (POPMYIUPOBATH U JOKA3BIBAThH
TEOpPEMBI 00 yriax ¢ COOTBETCTBEHHO
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MapaJyIeIbHBIMU U MEPIIEHINKYISIPHBIMU
CTOPOHAMH; IPUBOIUTH IPUMEPHI
HCIIOJIb30BAaHUS 3TOT0 METO/1a; peuiaTh 3aJa4u
Ha BBIYUCIIEHUE, 10KA3aTEIbCTBO U
IIOCTPOEHHUE, CBA3aHHBIE C MMApaLIEIbHBIMU
MPSIMBIMHU.

I'naBa 4 | CooTHOmEHHUsI MeK1Yy cTOpoHamu | 18 ®opmMyIMPOBATh U J0KA3bIBATH TEOPEMY O
U YIJIAMH TPeYroJIbHUKA CyMME YTJIOB TPEYTOJIbHUKA U €€ CIEACTBUE O
1 CymMa yriioB TpeyrojabHHUKa 2 BHEIIIHEM YIJI€ TPEYTOJIbHUKA, IPOBOAUTH
2 COOTHOIIICHUS MEX/Ty CTOPOHAMH U | 3 KJIacCU(UKALIUIO TPEYTOIBHUKOB TI0 yIilaMm;
yIJIaMy TpeyrojabHUKa (bopMynHMpOBaTh U JOKa3bIBaTh TEOPEMY O
KonTposabHas paéora Ne 4 o 1 COOTHOLLIEHUSAX MEXAY CTOPOHaMHU U YIilaMu
TeMe «COOTHOLIEHUS MEXKITY TPEYroybHIKa ( IPSIMOE 1 00paTHOE
CTOPOHAMH M YIJIaMH YTBEPKJICHHUS) U CIEACTBUS U3 HEE, TEOPEMY O
TPeyroJibHUKa» HEpaBEHCTBE TPEYroJbHUKA; POPMYIUPOBAThH
3 TIpSIMOYTOJIBHBIE TPEYTOIBHUKH 4 U JI0Ka3bIBaTh TEOPEMBI O CBOMCTBAX
4 ITocTpoeHue TpeyroabHUKA 110 4 HPAMOYTOJIBHBIX TPECYTOJIbHUKOB
TpéM CTOpPOHAM (IpAMOYTOJIBHBIN TPEYTONBHUK C yrioM 30°,
PemeHue 3a1a4 3 IPU3HAKU PABEHCTBA NMPSIMOYTOJIbHBIX
KonTposbnas padora Ne 5 1 TPEYTOJILHHKOB); (pOpMYIIMPOBATE
OIpeIeNIeHUs] PacCTOSTHUSL OT TOYKHU /10
«CoOTHOLIEHUS MEKILY y
CTOPOHAME B YrIaMH IPSIMOM, PACCTOSIHUE MEXK/1Y MapajljieIbHbIMU
HPSMBIMHU, PEIIaTh 331a4 Ha BIYMCIICHHUS ,
TPeyroJibHUKa
JI0Ka3aTeNbCTBO U IIOCTPOEHUE, CBSI3aHHBIE C
COOTHOILIEHUSIMH MEXJly CTOPOHAMH U yTIJIaMU
TPEYroJbHUKA U YIJIaMU TPEYTOJIbHUKA U
paccTOsSTHUEM MEKY NapalljeIbHBIMU
MPSIMBIMU, TIPU HEOOXOJUMOCTH IIPOBOJIUTH IO
XOJly PELIEHUs AOMOJHUTENIBHBIE IOCTPOEHUS,
COIOCTABJISITh MOJYYEHHBIN pe3ynbTar ¢
YCIIOBUEM 33Ja4H, B 337]a4ax Ha IOCTPOCHUE
MCCJIEIOBATh BO3MOXHBIE CIIYYaH.
HUTorosoe noBropeHue 10
IToBrOpenue. Pemenne 3anau 9
HroroBasi koHTpobHasi padora | 1
TEMATHYECKOE INTAHUPOBAHMUE (YMK JI.C. Atanacsina)
8 KJIACC, 70 YACOB
Ne napa- Kot-Bo XapakTepHUCcTUKa OCHOBHBIX BUJIOB
rpadha Conepxanue marepuana yacos | ACATENBHOCTH yeHMka (Hfl YpOBHE y4eOHBIX
JIEUCTBHI)
[ToBTOpEeHME 2
I'maBa 5 | YeThIpEéXyroabHUKH 14 OOBACHATS , UTO TAKOE JIOMaHas,
1 MHOTOYroNIbHUKH 2 MHOT'OYTOJIbHUK, €70 BEPIINHBI, CMEXXHBIE
2 [TapannenorpaMm u Tpanemnus 6 CTOPOHBI, TUaroOHaJM, H300paXkaTh U
3 [TpsimoyronbHUK, poMO, KBaJpat 4 pacrno3HaBaTh MHOTOYTOJIbBHUKH Ha YepTEeXKaX;
Permenue 3amay 1 IIOKa3bIBaTh 3JIEMEHTHl MHOTOYTOJIbHUKA, €TO
Koutpoanuas pagora Ne 1 nmo 1 BHYTPCHHIOIO U BHEIIHIOKO 00/1aCTH;

TeMe «YeThIPEXyroJbHUKI

(hopMyIIHpOBaTh OMPEEICHNUE BBITYKIIOTO
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MHOTOYTOJIbHUKA; N300paxarh U
pacro3HaBaTh BHITYKJIbIC H HEBBITYKIIbIC
MHOI'OYTOJIbHUKH; (OpPMYyIUpOBaTh U
JIOKa3bIBaTh YTBEPIKJICHHS O CYMME YIJIOB
BBIITYKJIOT'O MHOTOYT'OJIBHUKA U CYMME €ro
BHEIIHUX YIJIOB; OOBSICHATh, KAKUE CTOPOHBI
(BepIMHBI) YETHIPEXYTOJIbHUKA HA3bIBAIOTCS
MIPOTHBOIOJIOKHBIMH; (POPMYITUPOBATH
oIpeJieNIeHus MapajuiesorpaMmma, TpaneruH,
PaBHOOEIPEHHO U MPSMOYTOJIEHOU
Tparenuii, npaMoyrojibHuKa, pomoa,
KBaJ[parta; M300paxxaTh U pacro3HaBaTh ITH
YeThIPEXYTOJIbHUKY; (OPMYINPOBATh U
JIOKa3bIBaTh YTBEPIKJIEHHs 00 NX CBOMCTBAX U
NpU3HAKaX; peliaTh 3a/1a4l Ha BHIYMCIIEHUE,
JI0Ka3aTenbCTBO U MTOCTPOCHHE, CBSI3aHHBIE C
TUMHU BUJAMHU YETHIPEXYTOJIbHUKOB;
OOBSICHATH, KAKUE JIBE TOUYKH HA3bIBAIOTCS
CUMMETPUYHBIMU OTHOCUTEIBHO MPSMON
(TOUKM),B KAaKOM Citydae puUrypa Ha3pIBaeTCs
CUMMETPUYHON OTHOCUTEIBHO IPSIMOi
(TOYKM) U YTO TAaKOE OCh (LIEHTP) CUMMETPUU
(burypsl; IpUBOAUTH IpUMEPHI HUTYD,
o0jaziaromux oceBoil (eHTpaIbHON)
CUMMETpHUEH, a TaKKe IPUMEPbI OCEBOH U
LIEHTPAIbHOW CUMMETPHUN B OKPYKarOLIEN HAC
00CTaHOBKE.

I'naBa 6 | Ilnomanp 14 OO0BbACHATH, KaK IPOU3BOJIUTCS U3MEPEHHE
1 [Tnomaabs MHOTOYTOJIBHUKA 2 IUIONIA/Ie MHOTOYTOJIbHUKOB , KAKHE
2 [Tnomaau napanienorpaMma , 6 MHOT'OYT'OJIbHUKH Ha3bIBAIOTCS
TPEYroJbHUKA U Tpaneuu PABHOBEJIIMKUMU U KaKue
3 Teopema [Iudaropa 3 PaBHOCOCTaBJIEHHBIMU; (OPMYIUPOBATH
Permrenue 3amau 2 OCHOBHBIE CBOMCTBA IIOIAJEH U BBIBOJUTD C
Kourpoansnas padora Ne 2 no 1 HX [OMOIIBIO (POPMYJIBI IUIOIACH
teme «ILmomaab» pSMOYTOJIbHUKA, Mapaiiesiorpamma,
TpeyrojbHHUKa, Tpanenuu; GopMyIupoBaTh U
JIOKa3bIBaTh TEOPEMY 00 OTHOIIEHUH
IUTONIAJEH TPEYTOIbHUKOB, UMEIOIIUX O
paBHOMY yTi1y; GOPMYIHPOBATE U JOKA3bIBATh
teopemy I[ludaropa u o6parnyto eii;
BBIBOJUTH (hopMyny ['epoHa [i1st miioma u
TPEYroJbHHUKA; PelaTh 33a4u Ha
BBIYHCIIEHUE U JJOKA3aTENIbCTBO, CBSI3aHHBIE C
(dbopmynaMu IO U TeopeMon
[Tudaropa.
I'maBa 7 | IlogoOHbIE TPEYTOJILHUKHA 19 OO0BACHATH, OHATHE TPONOPLIUOHATIEHOCTH
1 Ompeacienne Moa06HbIX 2 OTPE3KOB; (POPMYIUPOBATH ONpEACICHHUE
TPeYTONBHIKOB MOI00HBIX TPEYTOJILHUKOB U K03 uirenTa
2 Tpr3HaKH H0A06HA 5 noo0ust; GopMyIupoBaTh U Z10Ka3bIBATH
TPEYTONBHHKOR TEOpEeMbI: 00 OTHOILEHUH IUIOIIAeH
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KonTpoasnas padora Ne 3 o
Teme «IlogooHbIE

MOI00HBIX TPEYTOJILHUKOB, O IPU3HAKAX
MoI00MsI TPEYTOJILHUKOB, O CPEIHEHN THHUU

TPeyroJbHUKN TPEYroJibHUKA, O IEPECEUCHNN MeIuaH
3 TIprmerenue ToR00us K 7 TPEYroJbHUKA, O MPOMOPIIHOHAIBHBIX
JIOKA3aTETHCTBY TEOPEM H OTpe3Kax B IPSAMOYTOJIbHOM TPEYTOJbHUKE;
PEIIEHITO 327124 06%§CHﬂTB, KaK MOKHO HCIOJIb30BaTh
2 COOTHOIICHNS MEXKY CTODOHaMH | 3 CBOMCTBA MO0OHBIX TPEYrOJIbHUKOB B
H YTITAMH TIPSAMOYTONBHOTO M3MEPUTENIBHBIX pad0Tax Ha MECTHOCTH;
TPEYTONbHHKA OOBSICHATH, KaK BBECTH MOHATHUE 1101001 AT
Koutpoannas padora Ne 4 110 1 MIPOU3BOJILHBIX (UTYD; HOPMYyTUPOBATH
Teme «[10106HbIE OIIpeJIeJIEHUE U WIITFOCTPUPOBATh MOHATUS
TPeyToIBHHKI CHHYCa, KOCHHYCa ¥ TAaHT'€HCA OCTPOTO yIJia
IPSAMOYTOJIBHOTO TPEYTOJIbHUKA; BBIBOAUTH
OCHOBHOE TPUTOHOMETPHUECKOE TOKAECTBO U
3HAa4YeHHUsl CUHYCa, KOCHUHYCa U TaHT'€Hca JUIs
yrioB 30, 45, 60 rpamycoB; pemarh 3a1a4u,
CBSI3aHHBIE C [10JIOOMEM TPEYTOJIbHUKOB, IS
BBIYHMCIICHHS 3HAYCHUH TPUTOHOMETPHUIECKUX
(GyHKIMH UCTI0JIB30BaTh KOMIIBIOTEPHBIE
IPOTPAMMBI.
I'naBa 8 | OkpyxkHOCTH 17 HccaenoBarb B3aMHOE PaCcOIOKEHUE
1 KacarenbHast K OKpY>KHOCTH 3 PSIMOIi U OKPYKHOCTH; POPMYITHPOBATh
2 LleHTpaibHBIC M BOMCAHHbIE yIIIbl | 4 ONpeJIEICHUE KACaTeIbHOH K OKPYKHOCTH;
3 YeTwIpe 3aMeYaTelIbHbIE TOYKU 3 (bOvayHHpOBaTI’ 1 IOKasbIBATL TCOPEMBL. O
OKPY/KHOCTH CBOWCTBE KacaTelbHOM, 0 IPU3HAKE
4 T e — 4 KacaTellbHOU, 00 OTpe3Kax KacaTelbHbIX,
OKPYKHOCTH NPOBENEHHBIX U3 OTHOM TOUKHU;

Pemenne 3agau

KonTposbnas padora Ne 5 no
Teme «OKPYKHOCTB)»

(hopMyIMpoBaTh MOHATHE LIEHTPAJILHOTO YyIiia
Y TPaJlyCHON MEPBI 1YTH OKPYKHOCTH;
(hopMyIIHpOBaTh U JOKa3bIBATH TEOPEMBI: O
BIIMCAHHOM YTIJIE, O IPOU3BEIECHUH OTPE3KOB
nepeceKaromuxcs Xopa; GopMyJInpoBaTh U
JIOKa3bIBaTh TEOPEMBI, CBSI3aHHBIE C
3aMeyaTesIbHbIMU TOYKaMH TPEYrOJbHUKA: O
OucceKTpuce yria U, Kak CleJCTBUE, O
nepeceyeHn ONCCeKTPUC TPEYTOJIbHUKA; O
CEpEMHHOM NEPIEHIUKYIIAPE U, KaK
CJIEJICTBUE, O IEPECEUCHUN CEPETUHHBIX
MEPIEHIUKYIIIPOB K CTOPOHAM TPEYTOJIbHUKA;
0 MepPEeCEYEHUH BBICOT TPEYTOJIbHUKA;
(hopMyIMpOBATH OIIPEIEIEHUSI OKPYKHOCTEH,
BIHUCAHHBIX B MHOTOYTOJIbHUK ¥ ONTMCaHHON
OKOJIO MHOTOYTOJIbHUKA; (DOPMYIHPOBATh U
JI0Ka3bIBaTh TEOPEMBI : 00 OKPY)KHOCTH,
BIIMCAaHHOM B TPEYrOJIbHUK, 00 OKPYKHOCTH
OIMCAaHHOM OKOJIO TPEYTOJIbHUKA; O CBOMCTBE
CTOPOH OMHMCAHHOTO YETHIPEXYTOJIbHUKA; O
CBOMCTBE YIJIOB BIIMCAHHOTO
YEeTBIPEXYTOJIBHUKA; PEIIATh 3a/1a4M Ha
BBIYHCIIEHUE, JOKA3aTEIbCTBO U IIOCTPOEHUE,
CBSI3aHHBIE C OKPYXKHOCTBIO, BIUCAHHBIMH U
ONMCAaHHBIMU TPEYTOJIbHUKAMU U
YETBIPEXYTOJBHUKAMMU; HCCIIEI0BAaTh CBOWCTBA
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KOH(UTYypaluii, CBI3aHHBIX C OKPYKHOCTBIO, C
IIOMOIIBI0 KOMIIBIOTEPHBIX POTPAMM.

IHoBTOopenue. Pemienue 3agay.
HNTorosasi KOHTpoJIbHasI padoTa

TEMATHYECKOE INTAHUPOBAHMUE (YMK JI.C. Atanacsina)

9 KJIACC, 68 YACOB
Ne napa- Koil-Bo XapaKkTepuCTUKa OCHOBHBIX BU/I0B
rpada Coneprxanue matepuaia qacop | ACATEIBHOCTH yueHIKa (Hva YPOBHE y4eOHBIX
neicteuii0
[ToBTOpeHue (4eThIpEXYroapHuKN) | 1
[ToBTOpEeHME (OKPYKHOCTB) 1
I'maBa 9 | BekTopnl 8 ®opMy/IMPOBAThH ONPEIECICHUS U
1 IToHsiTHE BEKTOpA 2 WUTIOCTPUPOBATH MOHATHUSL BEKTOPA, €T0
2 C0KeHUe U BEIYMTAHUE BEKTOPOB | 3 JUIMHBI, KOJUIMHEAPHBIX U PaBHBIX BEKTOPOB;
MOTHUBUPOBATh BBEJICHHE MTOHATUH U
3 YMHOXk€EHNE BEKTOpa Ha YHCIIO. 3 JIEMCTBUM, CBSI3aHHBIX C BEKTOPAMH,
[TpMeHeHNE BEKTOPOB K PELLIEHUIO COOTBETCTBYIOIIMMHU ITPUMEpPaMHU,
3a1a4 OTHOCSIIUMHUCA K (PU3NYECKUM BEKTOPHBIM
BEJIMYMHAM; IPUMEHSTH BEKTOPHI U ICHCTBHS
Ha/l HUMH [IPU PELICHUH T€OMETPUYECKHX
3ajad.
I'naBa Metoa xkoopauHar 10 OO0BSICHATH U WUTIOCTPUPOBATH IOHATHS
10 IPSIMOYTOJIBHOM CUCTEMBI KOOPJIMHAT,
1 Koopaunatsl BekTOpa 2 KOOPJWHAT TOYKH U KOOPIMHAT BEKTOPA;
2 IpocTeiiiye 3a1a4u B 2 BBIBOJIMTDH U MCIIOJIb30BATh MIPU PELICHUN
KOOPJIHATAX 3a1a4 (popMysibl KOOPAUHAT CEPETUHBI
3 VpaBHeHHE OKPYKHOCTH 1 TIPAMOH | 3 OTpe3Ka, JUIMHBI BEKTOPA, PACCTOSHUS MEXY
JBYMsI TOUKaMH, YPaBHEHUS OKPY>KHOCTH U
Pemenue 3anau 2 TIPSIMOIA.
KonTposbnasi pa6ora Ne 1 no 1
TeMe BekTopbn»
I'naBa CooTHoleHust Mexk1y cTopoHamu | 11 ®opMmMyIHpoOBaTh U UILTIOCTPUPOBATH
11 U YIJIAMH TPEyroJibHHUKA. ONpeIETIEHUs] CHHYCA, KOCUHYCAa, TAHT'€HCAa U
CxansipHoe npousBeieHue kotaHrexca yrios ot 0 1o 180° ; BEIBOAUTH
BEKTOPOB OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO U
1 CuHyc, KOCUHYC, TaHT€HC, 3 (dbopmyIbl mpuBeneHus; GOpPMyYINPOBATh U

KOTAHI'CHC YyTJIa

JO0Ka3bIBaTb TCOPEMBI CHHYCOB U KOCHUHYCOB,

20




2 CooTHolieHusa Mexay ctopoHamu | 4 MPUMEHSITh UX MPU PELICHUH
U yrjaMu TPeyrojbHUKa TPEYrOJIHHUKOB; OOBSICHITH, KaK
3 CKany{pHoe MIPOU3BCACHUC 2 HCIIOJIB3YIOTCA TPUT'OHOMETPHYCCKUEC
BEKTOPOB
Pemenue 3amau 1 (dbopMyIibl B U3MEPUTENBHBIX paboTax Ha
Kontpoabnas padora Ne 2 no 1 MECTHOCTH; ()OPMYJIUPOBATH ONPEICIICHUE
TeMe «COOTHOIIEHUST MEKIY yIijla MEeXIy BEKTOPAMH U CKAJISIPHOTO
CTOPOHAMM M YIJIaMH MIPOU3BEICHUS BEKTOPOB; BHIBOJUTH
TPeyroJibHUKA» bopMyIly CKaJIIPHOTO MPOU3BEIACHHUS Yepe3
KOOPJMHATHI BEKTOPOB; (HOPMYIUPOBATH U
000CHOBBIBATh YTBEPKJICHHUE O CBOMCTBAX
CKJIIPHOTO MTPOU3BE/ICHUS; UCTIOIb30BATh
CKaJISIpHOE MPOU3BE/ICHUE BEKTOPOB MPHU
pelIeHuu 3aj1ay.
I'naBa JlJInHA OKPY/KHOCTH M IUIOIIAAb 12 DopMyIHPOBATH ONPEICICHUE
12 Kpyra MIPaBUILHOTO MHOTOYTOJIbHUKA;
1 [IpaBrIIbHBIE MHOTOYTOJIBHUKH 4 dbopMyIHUpOBaTh U JOKA3bIBATH TEOPEMBI 00
OKPY>KHOCTSIX, OIIUCAHHON OKOJIO
MPABUJILHOTO MHOTOYTOJIbHUKA M BIIMCAHHOM
2 AnHa OKpYXHOCTH M IUIOIab 4 B HETO; BBIBOJIUTH U HCIIOJIB30BATh (POPMYITBI
Kpyra JUTSL BBIYMCIICHUS TUIOIIA U TIPABUILHOTO
MHOTOYTOJIbHUKA, €r0 CTOPOHBI, paguyca
Pemenue 3azay 3 BIIMCAHHOW OKPYXHOCTH; pelIaTh 3a1a4u Ha
Kontpoabnasi pabora Ne 3 mo 1 IIOCTPOEHHUE ITPABUIIbHBIX MHOI'OYTOJIbHUKOB;
TeMe «/[TnHa OKPYKHOCTH U OOBSACHATH OHATHUSA JUIMHBI OKPYKHOCTH U
IIomank Kpyra IUIOLIA/IM KPYyTa; BBIBOJUTH (OPMYJIBI JUIS
BBIYMCIICHUS] IJTUHBI OKPY>KHOCTH U JITTUHBI
JIyTH, TUIOIIAIU KPyTra U IO KPYrOBOTO
CEKTOpa; MPUMEHSITh 3TH POPMYJIIBI IPH
pelieHuu 3a1ay.
I'naBa JBuKeHne 8 OOBSICHATS , UTO TaKOE OTOOpaKEHHE
13 TJIOCKOCTH Ha ce0sl ¥ B KAKOM CITy4ae OHO
1 ITonsarue nBUKEHUS 3 Ha3bIBAETCS IBMYKCHHUEM TNIOCKOCTH |
2 [TapannensHbIN IEpeHOC 3 OOBSACHATH UTO TAKOE OCEBAsi CHMMETPHSI,
Penienue 3a71a4 1 napaﬂneanLIﬁ MEPEHOC U IMTOBOPOT ;
KourtpoasHas paGora Ne 4 no 1 000CHOBBIBATH , YTO ITH OTOOPAKEHUS

TeMe «/IBHKeHne»

IUIOCKOCTH Ha ce0s ABISIOTCS JABUXCHUAMU,
OGBHCHHTL, Kakas CBA3b MCKAY ABUKCHUAMU
N HAJIOXCHUAMU, UIIJIFOCTPHUPOBATH
OCHOBHBIC BUJIbI ,Z[BPI)KCHI/Iﬁ, B TOM 4YHCIJIC C
IMMOMOIIIBIO KOMITBIOTCPHBIX TPOTpaMM.
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I'naBa HauaabHble cBeleHN U3 8 OO0BSACHATH, YTO TAKOE MHOTOTPAHHUK, €T0
14 crepeoMeTpHuu rpaHu, péopa, BepIINHBI, AUATOHAIIN, KAaKOU
MHOTOTPaHHHUK Ha3bIBA€TCS BBHITYKJIBIM, YTO
TaKo€ N-yrojbHas NpU3Ma, €€ OCHOBaHMUS,
OOKOBBIC T'paHU K OOKOBBIE pEOpa, Kakas
MpU3Ma HAa3bIBACTCS MPSIMOM U Kakast
HAKJIOHHOH, YTO TaKO€ BBICOTA MIPU3MBI,
Kakasi IpU3Ma Ha3bIBAETCs
napajuieJIenune oM 1 Kakoi
napajuleJenuIe/] Ha3bIBaeTCs
MPSIMOYTOJIbHBIM; (POPMYIIMPOBATH U
000CHOBBIBAaTh YTBEPKICHHUS O CBOWCTBE
JMaroHayiel napajuiesienuiesna u o Kpajapare
JIMaroHaJIN MPSIMOYTOJIBHOTO
napajuieNienumnena, O0bsICHATh, YTO TAKOE
00BEM MHOIOTpaHHHUKA; BBIBOAUTS ( C
nomolibio npuniuna Kasansepu) popmyny
00BEMa NPSAMOYTOJILHOTO MapalieenuIe/a;
00BSACHATH, KAKON MHOTOIPaHHUK
Ha3bIBACTCS MUPAMUIOH, UTO TaKOe
OCHOBaHUe, BeplUIMHa, OOKOBbBIE TPaHH,

1 MHororpaHHuKH 4 O00KOBBIE PEOPA M BBHICOTA MUPAMMJIBI; KaKast
UpaMu/ia Ha3bIBACTCsl MIPABHILHOM, YTO
Takoe arnodemMa IpaBIILHON MUPaMUIBI,

2 Tena 1 noBepXHOCTH BpaICHUS 4 IPUBOIUTE GOopMyTy 00bEMA TUPAMU/IBI,
O0O0BSACHATH, KAKOE TEJIO HAa3bIBAETCS
LMJIMHJIPOM, YTO TaKOE€ €ro 0Ch, BHICOTA,
OCHOBaHUs, paauyc, 00KOBasi MOBEPXHOCTb,
obOpazyromue, pa3BépTka OOKOBOM
MOBEPXHOCTH, KAKUMHU (HOpMylIaMu
BBbIpaXaroTcsi 00bEM U IO lb OOKOBOM
MOBEPXHOCTH IIMIIMHIPA; OOBACHATD, KAKOEe
TEJI0 HA3bIBAETCSI KOHYCOM, YTO TaKOE €ro
0Cb, BBICOTA, OCHOBaHHE, OOKOBast
MOBEPXHOCTH , 00pa3yrolue , pa3BépcTKa
OOKOBOI1 MOBEPXHOCTH, KAKUMH (POpMYITaMH
BbIpaXaroTcsi 00bEM KOHYycCa U IJIOLIAAb
OO0KOBOI1 MOBEPXHOCTH; OOBACHATD, KaKast
MOBEPXHOCTh Ha3bIBaeTcs chepoii u kakoe
TEJI0 HA3bIBAETCS IIAPOM, YTO TAKOE PANYC U
nuameTp cdepsl (1mapa), Kakumu hopmyaaMu
BBIPAXAIOTCS 00BEM I1apa U TUIOIIalb
chepsl, n300paxkaTh ¥ pacrio3HaBaTh Ha
PUCYHKaX MpU3MY, MapajieNenures,
MUpaMuy, TATUHIP, KOHYC, mIap.

00 akcnomax reoMeTpuu 2

IloBTOopenue. Pemenne 3agau 7
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Onucanue yueOHO-METOAMYECKOT0 U MATEPHAJILHO-TEXHUYECKOI0 00ecrneyeHust
oOpa3oBareabHOro npouecca no npeamery «<'’EOMETPUSD)

1.4.C. Amanacan, B.®@. bymysos, C. b. Kagomues, 3. I'. [lo3nsk, M. . FOquna. TEOMETPUS. YueOuuk
s 7-9 xnaccoB o0mieo0pazoBarenbHbIX yapexaeHuii. Mocksa. "TIpocBemenne”, 2014 r.

2.Amanacan A.C. I'eomerpus 7, 8, 9; pabouune terpaau, M, [Ipocsemenne, 2013(PI'OC)

3. B.I'. 3uB «/lunaktuueckue marepuainsl» 7-9 kiaccel, M. [Ipocsenienue
4. A.B. ®apkos «Tectsl mo reomerpuny 7;8;9 kimaccel. M. Dxk3ameH

5. Ilpunoxxenue K yaeOHUKY Ha SJIEKTPOHHOM HOCHUTEIE

6. b.I'. 3uB «3agauu 1o reomeTpun» 7-9 Ki1accol

7. Huenckas M. A. Teometpus 7-9 ximaccel: CaMOCTOSITENIEHBIE U KOHTPOJIbHBIE paboThl. M.; IIpocBenienue,
2012.

JOHNOJIHUTEJIBHASA JIUTEPATYPA U1 YUUTEJIA:

1. Ins nmpenogaBaTeneil 7 Kiacca reoMeTpus MOypoyHoe IutaHupoBanue no yueOnuky A. C. AtanacsH, B.
®. byrysos, C. b. Kagomues, Bonrorpan, Uza. "Yuurens", 2002 1.
2. JIns mpenojaBatenel § kjacca reoMeTpHs MOypo4yHOe IutaHupoBanue o yueOnuky A. C.AtanacsH, B.
®. byrysos, C. b. Kagomues, Bonrorpan, U3n. "Yuurens", 2003 1.

3. lns mpemnonaBareneit 9 kiacca reoMeTpusi MOypovHoe miaHupoBanue mo yuyeOnuky A. C. AtanacsH, B.
®. byrysos, C. b. Kagomues, Bonrorpan, U3a. "Yuurens", 2003 1.
4. JI. U. 3BaBuu, A.P.Ps3anoBckuii, E. B. Takym , KoHTponbHbIe U TpoBepoYHbIE PaOOTHI IO TEOMETPHH, 7-
9 xnacc, Mocksa, M3natensckuii 1om "Ipoda", 2001 r.

5. Al Epmos, B. B. TI'omo6opoabko, A.C. EpmoBa, Marematuka,. CaMOCTOSTENbHBIE U KOHTPOJbHBIE
pabortsl. 8 kiacc. M3narenscto " 'mmuaszus". Xapwkos, 2001 .

6.5ypmucmposa T.A. 'eomerpus. 7-9 xknaccol: COopHuk pabounx nporpamm. M.; [Ipocsemienue, 2012.

7. A.Il. Epmos, B. B. T'ono6opoasko, A.C. EpmoBa, Maremaruka,. CaMOCTOSTEIbHBIE U KOHTPOJIbHBIC
pabotsl. 9 knacc. M3narenscto " 'mmuasus". Xapokos, 2001 .

8. b. I'. 3uB, 3amaun x ypokam reomerpum 7-11 kmacc. Cankr IlerepOypr. Haydno- mpaktudeckoe
obobenuHenue "Mup u cembs -95" 1995 1.

9. B.®. byry3os «Paboune nporpamMmsr 1o reomerpumn» (PI'OC)

10. CoopHuk pabouux nporpamm . ['eomerpust 7-9 knaccel. M. Ilpocsenienue, 2014r.

Cocrasutens- T.A.Bypmucrposa.

K Texnuuyeckum cpeacrBamM oOyueHUsi, KOTOpble MOTYT 3((GEKTUBHO HCIIONB30BAThCSI HA YpOKax

MaTeMaTUKH, OTHOCATCS KOMIBIOTEp, LU(poBON MuKpockor, tudpoBoit dortoanmapar, DVD-mieep,
TEJEeBU30p, MUHTEPAKTUBHAS JOCKA U Jp.

[Tpumeps! paboT pH UCHOIB30BAHUN KOMITBIOTEPA!
- IOMCK JOIOJIHUTENbHON HHpopMauu B IHTepHETE;
— CO3/IaHHE TEKCTa J0KIa/a;
— 00paboTKa TaHHBIX MTPOBEICHHBIX MaTEMATHIECKUX HCCIICIOBAHUH;
— CO3JIaHM€ MYJIbTUMEIUIHBIX MPe3eHTAlli (TeKCTOB ¢ pUCyHKaMH, ¢ororpadusMu U T.1.), B TOM YHCIE
IUTSL TIPEACTABJICHUS PE3yJIbTaTOB UCCIIEIOBATEIBLCKOM U IIPOSKTHOM JIESITEITbHOCTH.

[Tpu ucMONB30BaHUKM KOMITBIOTEpA y4alluecs MPUMEHSIOT MOJNy4YeHHBIE Ha ypoKaxX HH()OPMATHKU
WHCTPYMEHTAJIbHBIC 3HAHUS (HAmpuUMep, yMeHHs paboTaTh ¢ TEKCTOBBIMHU, TPAQHUECKUMH PEIaKTOPaMH H
T.J.), TEM CaMbIM y HUX (OPMHUPYETCS TOTOBHOCTh M MPHUBBIYKA K MPAKTHUYECKOMY MPUMEHEHHIO HOBBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHH.

TexHUYECKHE CPEICTBA HA ypOKaX MATEeMATHKHU IIMPOKO IMPHUBICKAIOTCS TaK)Ke MPHU IMOATOTOBKE
MIPOEKTOB (KOMIIBIOTED).

PexoMenaanum 1o ocHaimeHu0 y4ye0Horo mnpouecca.  OcHamieHue nporecca OOyYSHHS
MareMaTuke oOecreunBaeTcsl OMOIMOTEUYHBIM (DOHIOM, TTEYaTHBIMK TTOCOOUSIMH, a TaK)Ke HHPOPMAIITMOHHO-
KOMMYHHUKATUBHBIMH ~ CPEIICTBAMH, OSKPAaHHO-3BYKOBBIMH TOCOOWMSIMH, TEXHHUYECKUMHU CpPEICTBAMHU
o0y4eHwus1, ydeOHO-TIPAaKTHUECKUM U Y4eOHO-T1a00paTOPHBIM 000PYIOBAaHUEM.

B Oubnuoreunsiii Goua Bxomsr CTaHAapT MO MaTEeMAaTHKE, MPUMEPHBIC MPOTPAMMbI, aBTOPCKUE
MPOrpaMMbl, KOMIUIEKThl Y4€OHUKOB, PEKOMEHJOBAHHBIX WJIM JOMYIIEHHBIX MHUHHUCTEPCTBOM 00pa30BaHUs
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n Hayku Poccuiickoit ®@enepanuu. B cocraB 6ubnmorednoro (oHma menecooOpa3Ho BKIOYATH pabodyune
TeTpaju, TUIAKTUIECKUE MAaTePUAIIbI, COOPHUKH KOHTPOJIBHBIX M CAMOCTOSTENILHBIX PaboT, MPaKTUKYMBI 110
pCIICHUIO 3a/1a4, COOTBETCTBYIOIIUE HCIIOJIB3YEMbIM KOMIUIEKTaM Yy4YeOHUKOB; COOpHUKM 3ajaHUH,
o0ecreYnBaIIMX JUArHOCTUKY M KOHTPOJbh KadecTBa OOydYeHHs B COOTBETCTBUU C TPEOOBAHMAMHU K
YPOBHIO MTOJTOTOBKH BBITYCKHUKOB, 3aKperuieHHbIME B CTaHaapTe Mo MaTeMaTHKe;, y4eOHYIO JINTEPaTypy,
HEO0OXOIUMYIO JUISI IIOATOTOBKH JIOKJIQI0B, COOOIIEHUH, pedepaToB, TBOPUESCKUX PadOT.

B KOMIUIEKT MeYaTHBIX MOCOOMH I1es1ecO00pa3HO BKIIFOYUTH TAOJHIBI TI0 MAaTEeMAaTHUKE, B KOTOPHIX
JOJDKHBI OBITh TPEACTaBJICHbI MpaBWia ACUCTBUH C YUCIIaMH, TaOJIUIBI METPUYECKUX Mep, OCHOBHBIC
CBEIEHUS O IUIOCKMX M TPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTypaxX, OCHOBHBIC MAaTEMAaTUYCCKHE
(hopMyJIBI, COOTHOIIIEHUS, 3aKOHBI, Tpauku QyHKIIHA.

LlenecooOpa3Ho MMETh B HAIMYMH HMH(POPMALMOHHBIE CPEACTBAa OOYYECHHS — MYJIbTUMEIUIHBIC
oOyJaroliue TMporpaMMbl ¥ AJIGKTPOHHBIC Yy4YeOHbIC W3JaHUS, OpPUCHTHPOBAHHBIE HAa CHCTEMY
IUCTAHIIMOHHOTO 00ydeHUs 1100 HMMeEIoUIHe NPOOIEMHO-TEMAaTUYECKHd XapakTep M O00eCIeYHBAIOIINE
JOTIOJTHUTEIIBHBIC YCIIOBUS Il M3YYEHUS OTACIBHBIX TeM U paszzaenoB CraHmapra. DTH MOCOOHS TOJDKHBI
MPEOCTABIIATh TEXHUYECKYI0 BO3MOXKHOCTH ITOCTPOCHHUSI CHCTEMBI TEKYIIETO M HMTOTOBOTO KOHTPOJIS
YPOBHSI TIOJrOTOBKH yd4amuxcs (B TOM 4uciie B (hopMe TeCTOBOrO KOHTpoJs). HCTpyMeHTanbHas cpena
JOJDKHA TIPEIOCTABIISTh BO3MOYKHOCTh TIOCTPOCHUS M UCCIICAOBAHUS T€OMETPUIECKIX YEPTEKEH.

Iliianupyembie pe3yJibTaThl H3y4YeHUs] Y4eOHOI0 Ipeamera, Kypca

Harasinnas reomerpus

BolnyckHUK Hay4uTCS:

* pacrio3HaBaThb Ha 4YepTeXaxX, pPHCYHKaX, MOJENAX M B OKpPYXKaILIEM MHpPE IUJIOCKHE U
IPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (PUTYDBI;

* pacrio3HaBaTh pPa3BEPTKU KyOa, MNPSMOYroJbHOTO Mapajulesienueaa, MpaBUIbHON MHUPaMUIbI,
LWIMHIpA U KOHYCA;

* CTPOUTH Pa3BEPTKHU KyOa U MPSIMOYTOJbHOTO Mapajliielenunea;

* ONpeAETATh M0 JMHEWHBIM pa3MepaM pa3BEPTKU (UTYphl JHHEHHBIE pa3Mepbl caMoil (GUrypsl H
Hao0opoT;

* BBIUUCIIATH 00BEM MPSIMOYTOJIBHOTO Mapasuieenuneaa.

Bvinycknux noayuum 603M0O}CHOCb

* HAYYUMbCA 8LIYUCTAMb 00BEMbI NPOCMPAHCINBEHHBIX 2€OMEMPUYECKUX Queyp, COCMABIEHHbIX U3
NPSAMOY20IbHbIX NAPALIENeNnUneoos,;

* yenybums u pazeéums npeocmasienus 0 NPOCMpPAaHCMBEHHbIX 2eOMEMPUIecKux ueypax;

* HAYYUMbCS NPUMEHAMb NOHAMUE PA3GEPMKU 015 8bINOTHEHUS NPAKMUYECKUX PACUEMO8.

I'eomerpuueckue Gurypsl

BoinyckHUK HayuuTCS:

* [10JIb30BATHCSI A3BIKOM I'€OMETPHUM AJIs ONUCAHUS MPEAMETOB OKPYXAIOLIEr0 MUPa M UX B3aMMHOIO
pacmoIokKeHUS;

* pacrio3HaBaThb M U300pakaThb Ha 4YepTekaX U PUCYHKAX TIeoMeTpuyeckue QUrypsl u Hx
KOH(UTypauuu;

* HaXOAMUTh 3HAYCHHUS JUIMH JMHEHHBIX 3JIEMEHTOB (DUTYp U UX OTHOLICHUS, TPAlyCHYIO MEpPY YIJIOB OT
0° mo 180°, mpuMmeHsisi OTpeNeNeHus, CBOMCTBAa M MPHU3HAKH (QUTYp W UX DIIEMEHTOB, OTHOIIEHHS (QUTYD
(paBeHCTBO, MOI00WE, CHMMETPUH, TTIOBOPOT, apaIeIbHBINA EPEHOC);

* OIIEpUPOBATh C HAYAIBHBIMU NOHATUSAMHU TPUTOHOMETPHUHU U BBIIIOJIHATH JIEMEHTAPHbBIC ONEpaLlH HaJl
(GYyHKLIUSMU YTIIOB;

* pemaTh 3aJauu Ha J0Ka3aTeslbCTBO, ONUPAACh HA M3yYEHHBbIE CBOMCTBA (UIYp M OTHOILIEHUI MEXIy
HUMU U IPUMEHSS U3YUYEHHBIE METO/IbI 10Ka3aTEIbCTB;
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* pemaTh HECJIOXKHBIE 3aJa4d Ha IOCTPOCHHME, TMPUMEHSSI OCHOBHBIE aJTOPUTMBI TIOCTPOCHHS C
TTOMOIIIBIO ITUPKYIIS U TUHEHKH;

* pemaTh MPOCTEHUIINE TIIAHUMETPUYECKUE 3a]1a4l B IPOCTPAHCTBE.

Buvinyckuux nonyuum 603mMoiCHOCHY .

* 081A0emMb MEMOOAMU peLeHUsl 3a0ay Had 8bIYUCTEHUS U OOKA3AMeNbCmea: MemoooM Om NPOMUBHO20,
Memooom nooodUs, Memooom nepedbopa 8apuUaARmMo8 U MemoOOM 2eOMempPU4ecKUx Mecm modex;

* npuobpecmu OnNvLIM NPUMEHEHUS ANeOpPautecKo20 U MpUeOHOMEeMpUYecKko2o annapama u uoet
08UDICEHUsL NPU PeUeHUU 2eOMeMPULeCKUX 3a0ay;

* 081a0emb MPAOUYUOHHOU CXeMOU peuieHUs 3a0a4 Ha NOCMpOoeHUue ¢ NOMOWbI0 YUPKYISL U JUHEUKU.

aHanu3s, NOCMpoeHue, 00Ka3amenibCmeo U UCCIe008aHue;

* HAYYUMbCS peulams 3a0ayu Ha NOCMPOeHUe MemoOOM 2eOMEMPULECKO20 MeCma Mo4eK U Memooom
noooodus;

* 0Opecmu onvim UCCIE008AHUSL CEOUCME NIAHUMEMPUHECKUX ueyp ¢ NoMOwblo KOMNbIOMEPHbIX
npocpamm;

* npuobpecmu OnvimM GbINOJHEHUsT NPoeKkmos no memam «l eomempuueckue npeobpazosanus Ha
niaockocmuy, «llocmpoenue ompe3kos no gpopmyne».

HN3mepeHne reoMeTpUYeCKUX BeJTUYHH

BoinyckHUK HAy4uTCS:

* HCIIOJIB30BATh CBOWMCTBA M3MEPEHUS JUIMH, TUIOIIACH M YIJIOB NP PEIICHUH 3a7ad Ha HaXOXKIICHUE
JUITMHBI OTPE3Ka, AJTUHBI OKPYKHOCTH, ITMHBI AYTH OKPYKHOCTH, TPAJAYCHOM MEphI yIiia;

* BBIYHCIIATD IUIOMIAIN TPEYTOJBHUKOB, MPSIMOYTOJILHUKOB, MMAPAJICIIOTPaMMOB, TpaIleluid, KPyroB u
CEKTOPOB;

* BBIYHCIIATH JJIMHY OKPY>KHOCTH, JJIMHY TyTH OKPYKHOCTH;

* BBIYUCIIATh JJUHBI JIMHEWHBIX DJJIEMEHTOB (UTYp U UX YIVIbI, HCIONb3ySd (OPMYINBI JITHHBI
OKPY>KHOCTH | JUTHHBI JIyTH OKPYXKHOCTH, OPMYJIBI IIOMaAeH Guryp;

* pemiath 3a/1a4d Ha J0Ka3aTeIbCTBO C MCMOJIb30BaHHEM (OPMYI JUIMHBI OKPY>KHOCTH M JJUHBI TyTH
OKpPY>KHOCTH, (popMmy:1 miomaaei gpuryp;

* pemiath MpakTUYECKUe 3aJaud, CBS3aHHBIE C HAXOXJICHHEM TeOMETPHUYECKHX BETUYHMH (MCIOIB3YS
MIPY HEOOXOIMMOCTH CITPABOYHUKHU U TEXHUYECKHE CPEJICTBA).

Buvinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCL:

* guluUCIAMb  NAOWAOU  ueyp, COCMABIEHHLIX U3  08YX UIU  Oojee  NPAMOY2OJIbHUKOS,
napanienocpammos, mpeyeoibHUKos, Kpyeda u cekmopa,

* GLIYUCTAMb — NAOWAOU  MHO20V2ONbHUKOB,  UCHONb3YS.  OMHOWEHUS  PABHOBEIUKOCMU U
PABHOCOCMABIEHHOCTNU,

* NPUMEHAMb aNeeOpauyecKull U MpUcOHOMEempU4ecKull annapam u uoeu OBUNCEeHUs NPU peuleHuu
3a0ay Ha GblYUCIeHUe NIowadell MHO20Y20/IbHUKOS.

Koopaunarsi

BrInyckHUK HAy4UTCS:

* BBIYHUCIIATh JUTMHY OTpe3Ka IO KOOpJWHATaM €ro KOHIIOB; BBIYHCIIATH KOOPJHWHATHI CEPEIMHBI
OTpE3Ka;

* HCITOJIB30BAaTh KOOPIMHATHBIA METO/T JIISl H3yUEHHUST CBOMCTB MPSMBIX M OKPYKHOCTEH.

Buvinyckuux nonyuum 603mMoACHOCY .

* 081a0emb KOOPOUHAMHBIM MeMOOOM PeueHUs. 3a0ad Ha 8bIYUCTIEHUS U O0KA3amMenbCmed,

* npuobpecmu ONnvIM UCNONBL30BAHUS KOMNBLIOMEPHLIX NPOSPAMM Ol AHAIU3A YACHMHBIX Clyydes
83AUMHO20 PACNOJIONCEHUS OKPYIHCHOCIEU U NPSAMbIX,

* npuobpecmu OnvIM GbINOIHeHUs NPoekmos Ha memy «lIpumeneHue KOOPOUHAMHO20 Memoda npu
peuteHuu 3a0a4 Ha 8bIYUCTEeHUS U OOKA3AMeNbCmea.

BekTopsl

BBITTYyCKHUK HAyYUTCS:

* ONEPHUPOBATH C BEKTOPAMU: HAXOJUTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 33JJAHHBIX T€OMETPUICCKH,
HaxOJIUTh BEKTOP, PAaBHBII MPOU3BEACHHUIO 3aIAaHHOTO BEKTOpA HA YHCIIO;

* HAXOJIUTh JUISI BEKTOPOB, 33JaHHBIX KOOPAMHATAMU: JUTHHY BEKTOPA, KOOPAUHATHI CYMMBI 1 Pa3HOCTH
IBYX U 0ojiee BEKTOPOB, KOOPJIWHATHI MPOM3BEACHUSI BEKTOpa Ha YHCIIO, IPUMEHSSI NP HEOOXOIUMOCTH
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coYeTaTeNIbHbIN, IEPEMECTUTENBHBIN U PacpeAeIUTEIbHbIN 3aKOHBI;

* BBIYHCIISATH CKAJISIPHOE MPOU3BEACHUE BEKTOPOB, HAXOAUTH YTOJI MEXKIY BEKTOpAaMH, YCTaHABIIUBATH
MEPICHIUKYIIIPHOCTD MPSIMBIX.

Buvinyckuux nonyuum 603mMoiuCHOCb .

* 081a0emb BEKMOPHLIM MEMOOOM 0I5l peuleHUsl 3a0ad Had 8bIYUCTEHUSL U OOKA3ameNbCmea,

* npuobpecmu onvim 8bINOJHEHUS NPOEKMO8 HA MeM) KNpUMeHeHUe 8eKMOPHO20 Memooa npu peueHuu
30044 HA 8bIYUCTICHUSL U OOKA3AMEbCMEA.
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