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HosicHuTeIbHAS 3aNIHCKA

Hacrosimas PaGouast mporpamMma mo reoMmeTpuu paspaboTana Ha ocHoBe llpumepHoii
OCHOBHOU 00pa30BaTeNnbHOW MpOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs, OI00peHHAS
denepalibHBIM  Y9eOHO—METOAMYECKUM OOBEAMHEHUEM IO 00IIeMy 00pa3oBaHUIO (TIPOTOKOJ
3acemanus ot 8 ampens 2015 r. Ne 1/15); IIpumepHoit mporpaMMbl 10 y4eOHBIM MpPEIMETaM.
Maremaruka 5-9 knaccwl. Crangaptel Broporo nokosnenus.  (M.: Ilpocsemenue, 2011), B
cooTBeTcTBUU ¢ PenepanbHbiM 3akoHOM «O0 oOpazoBanum B Poccuiickoit ®denepanun» ot
29.12. 2012 1. Ne 273-®3; Ilpukazom MunncrepcTBa 0o0Opa3oBaHuss W Hayku Poccuiickoit
@enepauun ot 17.12.2010 Ne 1897 (pen. ot 29.12.2014) "O6 yTBepk’AE€HHUUM U BBEIECHUU B
neictue (eaeparbHOrO TOCYAapCTBEHHOTO 00pa30BaTENBHOIO CTaHAApPTa OCHOBHOTO OOIIEro
oOpazoBanus"; [Ipukazom MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit denepannu ot 31
nexabps 2015 r. Ne 1577 «O BHeceHMM W3MEHEHUH B (QenepalbHbIil ToCyIapCTBEHHBIN
o0pa3oBaTeNbHBIM CTaHAAPT OCHOBHOTO OOIIEro 00pa30BaHUS, YTBEPXKAEHHBIM MNPHUKA30M
MunuctepctBa oOpasoBanus u Hayku Poccuiickoit ®enepannu ot 17 nexkadpst 2010 r. Ne 1897».

[Iporpamma HampaBieHa Ha (OopMHUpOBaHME OOIIEH KYNbTYpbl, TyXOBHO-HPAaBCTBEHHOE,
IpaXIaHCKOE, COLUAIbHOE, JMYHOCTHOE W HHTEJJIEKTyaJlbHOE pa3BUTHE, CaMOpPa3BUTHE U
CaMOCOBEPILIEHCTBOBAHUE OO0Yy4aroIuXcs, OOECHEeUnBAIONINE HX COIHAIBbHYIO YCHEUIHOCTD,
pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEHN, COXpAaHEHUE U YKPEIUJICHHE 3/10POBbSL.

OBnazneHue ydJalmpMUCA CUCTEMOUW T'€OMETPUYECKHMX 3HAHUW U YMEHHH HeoOX0IuMO B
MTOBCETHEBHOM JKU3HU, [T U3YYSHHS CMEXKHBIX JUCIUIUINH U TIPOIOJDKCHUST 00pa30BaHMUs.

[IpakTnyeckass 3HAYMMOCTh LIKOJBHOTO Kypca TF€OMETpUH OOYCIOBJIE€HAa TEM, YTO €ro
O00BEKTOM  SBIISIOTCS  MPOCTPAHCTBEHHBIE (HOPMBI W KOJMYECTBEHHBIE  OTHOIIEHHS
JIEeWCTBUTENFHOTO MUpa. [ 'eoMeTpryecKas moAroToBKa Heo0XoAuMa JJ1si TOHUMAHHUS TPUHITUIIOB
YCTPOHCTBA M MCIOJIb30BaHMSI COBPEMEHHON TEXHHMKH, BOCHPHUATHS HAYYHBIX U TEXHHUYECKUX
NMOHATUM W wuael. MaremaTuka SBIAETCS S3bIKOM Haykh M TeXHUKH. C €€ mNOMOIIbIo
MOJICIIUPYIOTCS U U3Yy4arOTCs SBJICHUSI U IIPOLIECCHI, TIPOUCXOAAIINE B IPUPOJIE.

I'eomerpust sBIsieTCS OJHUM M3 ONOPHBIX MPEIMETOB OCHOBHOM IIKOJBI: OHA
o0ecreunBaeT U3ydyeHHE APYTruxX TUCLMIUIMH. B mepByro odepenb 3TO OTHOCHUTCS K IpeAMeTam
€CTECTBEHHO-HAYYHOI'0 IMKJIA, B YaCTHOCTH K (u3uke. Pa3BuTHE JIOTMYECKOrO MBILIUICHUS
yyaluxcs Hpu OOy4eHHMM T€OMETPUM CIIOCOOCTBYET YCBOEHHUIO IPEIMETOB I'yMaHMTApHOIO
nukia. [IpakTuueckue yMEHHMs M HAaBBIKM TI'€OMETPUYECKOIO XapakTepa HEOOXOIUMBI JUIs
TPYAOBOH AEATENBHOCTU U NMPO(EeCcCHOHAIBHOM MOATOTOBKM HIKOJIBHUKOB. llenb conepxkanus
paszena «reoMeTpus» - pa3BUTh Yy ydyalllUXcs NMPOCTPAHCTBEHHOE BOOOPaXKEHHE M JIOTUYECKOE
MBIIIUIEHUE YTEM CHUCTEMATUYECKOTO U3yUEeHUs] CBOMCTB F€OMETPHUECKUX (PUT'Yp HA IIIOCKOCTH
U B IPOCTPAHCTBE U IPUMEHEHUs ATUX CBOMCTB IpU PELIEHUU 33734 BBIYUCIMTEIBHOTO U
KOHCTPYKTUBHOro Xapakrepa. CyllleCTBEHHas poJib IPU 3TOM OTBOJUTCS PA3BUTHUIO
reOMEeTPUYECKON HHTYULMH.

Pa3BuTre npaBUIIbHBIX MPEACTaBICHUN O CYIIHOCTH U MPOUCXOKJIECHUHM I'€OMETPUUECKUX
a0CTpakLuii, COOTHOLIEHUH PEAIbHOIO U MJI€AJIbHOTO, XapaKTepe OTPa)KeHHsI MaTeMaTUYecKOn
HAyKOH SIBJIEHUH U IPOLECCOB PEaJbHOTO MHUpA, MECT€ I'€OMETPUM B CUCTEME HAyK M poJid
MaTeMaTH4YeCKOT0 MOJEIMPOBAHUS B HAyYHOM I[IO3HAHMM M B IPAKTHKE CIOCOOCTBYET
(OpMHUPOBAHHMIO HAYYHOTO MMPOBO33PEHMs ydalllUXcs, a Takke (OPMUPOBAHUIO KauecTB
MBIIIUIEHUS], HEOOXOAUMBIX JUIS afalTallii B COBPEMEHHOM HH(OPMAIIMOHHOM OOIIECTBE.

Tpebyst OT yuamMxcsi YMCTBEHHBIX M BOJIEBBIX YCWIMHA, KOHLEHTpPAIUsl BHUMAaHMS,
aKTUBHOCTH PAa3BUTOrO BOOOpPaXEHHs, T€OMETPUsl Pa3BUBAET HPABCTBEHHBIE YEPThl JIMYHOCTHU
(HaCTOWYMBOCTb, LIE€JIEYCTPEMJIEHHOCTb, TBOPYECKYIO aKTUBHOCTb, CaMOCTOSTEIBHOCTB,
OTBETCTBEHHOCTb, TPYAOIIOOME, IUCHUIUIMHY W KPUTHYECKOE MBILIUIEHHE) U yMEHHe
apryMEHTHPOBAHO OTCTaWBaTh CBOU B3IJIA/BI U YOEXKJEHUS, a TakkKe CIOCOOHOCTh MPUHUMATD
CaMOCTOSITEJIbHBIE pElIeHUsA. ['eoOMeTpusi CYIIECTBEHHO pacUIMpseT Kpyro3op Ydariuxcs,
3HaKOMS WX C MHIYKIMEH W Jenykiued, o0oOIIeHMeM W KOHKpETH3allheW, aHalu3oM |
CHHTE30M, KiaccHpHUKaAIMed M cucTeMaTh3aluei, abCcTparipoBaHHUEM, aHAJOTHEH; pa3BUBAET
TBOPYECKHE CIIOCOOHOCTH LIKOJILHUKOB.
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[Ipu oOydyenum reomerpur (GOPMHUPYIOTCS YMEHHS W HABBIKM YMCTBEHHOTO TpyZa-
IUIAHUPOBAHUE CBOEM pPAaOOTHI, MOMCK palMOHANBHBIX MYTEHl €€ BBINOJIHEHUS, KPUTHUYECKAs
OllCHKa pe3ynbTaTta. B mporecce H3ydeHHs] T'€OMETPUM LIKOJIBHUKH JOJDKHBI HAydUThCS
u3jlaraTb CBOM MBICIIM SICHO U HCYEPIIBIBAIOUIE, JAKOHMYHO U EMKO, IPUOOPECTH HaBBIKU
4E€TKOro, aKKypaTHOI'O M I'PaMOTHOI'O BBINOJIHEHUS MaTemMaThuyeckux 3anuced. CamMu 0OBEKThbI
F€OMETPUYECKUX YMO3aKIIOUYEHUH U MPUHATHIE B N'€OMETPUM IpaBUiIa UX KOHCTPYMPOBAHUS
CIOCOOCTBYIOT (DOPMHUPOBAHHUIO YMEHUH OOOCHOBBIBATh M JOKA3bIBATh CYXICHUS, IPUBOJIUTH
YETKUE OMNPEENICHUS, PA3BUBAIOT JIOTUYECKYIO HHTYMIIMIO, KPaTKO U HArJsJHO BCKPBHIBAIOT
MEXaHU3M JIOTHYECKUX IMOCTPOEHUHN U y4aT UX IMPUMEHEHHUIO TEM CaMbIM F€OMETPHUSI 3aHUMAET
Belyliee MeCcTo B (OPMUPOBAHMM HAYYHO- TEOPETUYECKOTO MBINUICHUS IIKOJHHUKOB.
PackpbIBasi BHyTpEHHIOIO TAPMOHUIO MaTeMaTHKH, (POPMUPYS MOHUMAHUE KPACOTHI U U3SIIECTBA
MaTeMaTH4eCKUX (OpM, YCBOEHHUIO MOHSTHUS CHUMMETPHUM, T'€OMETPHUsl BHOCUT 3HAUMUTEIbHBIN
BKJIaJ] B OCTETUYECKOE BoOcluUTaHWe Yydamuxcsi. EE€ wu3yueHue pa3BuUBaeT BOoOpakeHHE
LIKOJIBHUKOB, CYIIECTBEHHO 000TalaeT U Pa3BUBAET UX IPOCTPAHCTBEHHBIE MTPEICTABICHUS.

Matematnueckoe 00pa3oBaHuE SBISETCS 00A3aTENbHON U HEOTHEMIIEMOM YacThiO OOLIEro
o0pa3oBaHUs Ha BCEX CTYNEHsX HIKOJbl. OOydyeHne MaTeMaTHKe B OCHOBHOM IIIKOJIE HAIPaBJIEHO
Ha JIOCTIKECHUE CIEAYIOMINX LeJei:

6 HANPAaeIEeHUU TUYHOCHHO20 PA3GUMUAS

® Pa3BUTHE JIOTMYECKOTO M KPUTUYECKOTO MBIIUIEHUS, KyJIbTYyphl pEYH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

e popMupoBaHNE WHTEIUICKTYaIbHONH YECTHOCTH W OOBEKTUBHOCTH, CIOCOOHOCTH K
MIPEOIOJICHUIO MBICITUTENIbHBIX CTEPEOTHUIIOB, BBITEKAIOIIUX U3 OOBIIEHHOTO OMbITA;

®BOCIIUTAaHHE KauecTB JIMYHOCTH, OOECHEUMBAIOIIUX COLUAIbHYI0O MOOMIBHOCTb,
COCOOHOCTh MPUHUMATh CAMOCTOSITENIbHBIE PEILICHMS,;

¢ GOpMUPOBAHME KAYECTB MBIIIJICHNS, HEOOXOMUMBIX Ul aJanTaldd B COBPEMEHHOM
MH(POPMAITMOHHOM OOIIIECTBE;

® pa3BUTHE UHTEPECA K MAaTEMAaTHUECKOMY TBOPUYECTBY U MAaTEMaTHYECKUX CIIOCOOHOCTEI];
6 MemanpeoMemHoM HaAnPaeIeHuU:

®pa3BUTHE MPEJCTABICHUH O MareMaTHKe Kak (OpMe ONMCAaHUS M METOJEe MO3HaHUS
NEUCTBUTENBHOCTH, CO3JAaHUE YCIOBMM Ul TNPHOOpPETeHHs NEepBOHAYAIBHOIO  OIbITA
MaTeMaTU4eCKOTO MOAEIMPOBAHUS;

¢ (hopMuUpOBaHME MTPEICTABICHUNA O MaTeMaTHKe KaK 4acTH 00IeueI0BeYeCKO KylIbTypHl,
0 3HaYMMOCTH MaTEMaTHKH B Pa3BUTHH LUBWIN3ALUN U COBPEMEHHOTO OOIIECTBA;

e hopMupOBaHHE OOLIUX CIIOCOOOB MHTEIUIEKTYaJIbHOMN AEATEIBHOCTH, XapaKTEPHBIX JUIS
MaTeMaTUKU U SABJSIOIIMXCA OCHOBOW TMO3HABATEIbHOM KYIbTYphl, 3HAUMMOM Ul Pa3IU4HBIX
cdep uenoBeyecKoi e TebHOCTH.

6 NPeOMemHOM HAnpPagIeHuu:

®OBJIAJICHHE MAaTEMaTHUYeCKUMU 3HAaHUSIMHM M  YMEHUSIMH, HEOOXOJMMBIMU  JUIS
IPOJOJDKEHUsST 00pa30BaHUsl, MU3YYE€HUS CMEXKHBIX JUCLHUIUIMH, MPUMEHEHHUs B ITOBCETHEBHOM
KHU3HU;

eco3aHue (yHAaMEHTa Ui MaTeMaTU4YeCKOro pa3BUTHs, (OPMHPOBAHUS MEXaHU3MOB
MBIIIJIEHNS], XapaKTEPHBIX [UIsI MATEMaTUYECKOU NEATEIBHOCTH.

Heasn conepxxanus «I'eoMeTpus» - pa3BUTh y yYalIUXCsl MPOCTPAHCTBEHHOE BOOOpakeHne
U JIOTHYECKOE MBIIUICHNE MYTEM CUCTEMATUYeCKOI'0 U3YUYEHHs! CBOMCTB reOMeTpUUecKux Guryp
Ha IUIOCKOCTM M B IPOCTPAHCTBE M IPUMEHEHUE O3TUX CBOMCTB IIPM PEIICHUU 3a4ad
BBIYHMCIIUTEIBHOTO U KOHCTPYKTHBHOTO Xapakrepa. CyllecTBEeHHas POjb IPH dTOM OTBOJIUTCS
pPa3BUTHIO TeoMeTpudeckold HHTynuuu. (CodeTaHue HariasAHOCTH CO CTPOTOCTBIO SBIIAETCS
HEOTHEMJIEMON 4aCThIO T€OMETPUUECKUX 3HAHU.

Ha mpoTsokeHuMM u3ydeHHs Marepuaia TNpeAroyiaraeTcsi 3akperuieHue M oTpaldoTka
OCHOBHBIX YMEHMI 1 HAaBBIKOB, UX COBEPLICHCTBOBAHUE, a TAK)KE CUCTEMATU3aLMsI MIOJTy4YEHHBIX
panee 3HaHM. Takum 00pa3oM, pemaroTcs ciaeyonue 3a1a41 00y YeHHs:
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-pa3BUTHE JJOTHYECKOTO MBILIUICHUS YJaIlluXCs;

- BBEJICHHE TEPMUHOJIOTHU U OTPAOOTKA YMEHHS €€ TPAMOTHOTO MCIIOJIb30BAHMS;

-pa3BUTHE HABBIKOB H300paXEHUS IUIAHUMETPUYECKUX (UIyp H  HPOCTEHIINX
reOMETPUUECKUX KOH(PUTYpaIHii;

- COBEpIIECHCTBOBAHUE HABBIKOB NMPUMEHEHUS T€OMETPUYECKUX (UTYp Kak OIMOpBI IpU
peLIeHn  3a1a4.

<I)0pMa opranmsanuu Oﬁpa30BaTeJ'II)HOFO nmpouecca: KiiaCCHO-ypouHas CUCTECMaA.

TexHosnormu, wHcnogb3yemble B O0yYeHMH:  Pa3BUBAIOIIErO0  OOyueHus,
3I0pOBbecOCpeKeHHS, OOy4YCHHS B COTPYAHHUYECTBE, NPOOJEMHOTO OOYyYCHHS, pPa3BUTHS
HCCIIEIOBATENIbCKUX HaBBIKOB, MH(OPMAlMOHHO-KOMMYHHMKAIIMOHHbIE, MU (EepeHIINPOBAHHOTO
oOyueHusi, KOMIIBIOTEPHOIO YpOKa, T[OATAHOTO (OPMHUPOBAHUS YMCTBEHHBIX JIEHCTBUH,
KOJUIEKTUBHOT'O BBITIOJTHEHUSI 3a/1aHus, VHAMBU1YaJIbHO-JIMYHOCTHOTO 00yueHus,
WHIUBUAYAIBHOTO U KOJUIEKTHBHOTO NPOEKTUPOBAHHUS, KOHCTPYHPOBAHHUS (MOJIEIHUPOBAHMUS),
CaMOIPOBEPKH U CAMOKOPPEKLHH, paboThl B Mape, MPOEKTHON JEeATEIbHOCTH, TPYIIIOBOTO
oOyueHusi, camMOaHaiM3a M KOPPEKUUH JEUCTBUH, NPOEKTUPOBAHUS HWHAMBHUIYAILHOTO
MaplpyTa MpeoAoJeHHs] MNpoOJEeMHBIX 30H B OOY4eHHMM; pa3BUTHUS HCCIEN0BATENbCKUX,
AQHAJIMTUYECKUX HABBIKOB; Pa3BUTHUSI TBOPUYECKUX CIOCOOHOCTEH M HAaBBIKOB KOHCTPYHPOBAHUS,
MIPOEKTUPOBAHMS; JIMYHOCTHO-OPHUEHTUPOBAHHOTO OOYyU€HUs; pa3BUTHs HABBIKOB 0000IEHUS U
CUCTeMAaTH3allMi 3HaHWM, CaMOJMArHOCTUKM M CAMOKOPPEKIHMH pe3yabTaTOB; pa3BUTHUS
KpEaTHUBHOTO MBIIIEHUS, MPOEKTUPOBAHUS Ha OCHOBE BBIPAOOTAHHON MOJENU aIropuTMa,
pa3BUTHUSL YMCTBEHHBIX JEUCTBUH U TBOPUECKHUX CIOCOOHOCTEH, COCTaBJIEHHUS aAIrOpUTMa
BBITTOJTHEHUS 3aJaHUS.

MecTo npeamera B yueOHOM IJIaHe

B cooTBercTBUM ¢ yueOHBIM MJIAaHOM Ha W3YYEHHUS T€OMETPUU Ha CTYHNEHH OCHOBHOTO
obmero obpazoBanus otBoautcs 208 yvacos, B Tom uucie B 7 kinacce /0 ydeOHBIX 4acoOB W3
pacdeta 2 y4eOHBIX Yaca B HeJemo, B 8 kiacce 70 yaeOHBIX 9acoB U3 pacyera 2 yueOHBIX yaca B
HeJento, B 9 kimacce 68 yueOHBIX 4acoB M3 pacuera 2 y4eOHBIX yaca B HEJIEIIO.

O0mas xapakTepucTuKa y4eOHOIro npeamera

CopepxaHue MaTeMaTHYecKoro 00pa3oBaHus B OCHOBHOM IIKoJie (OPMUPYETCS Ha OCHOBE
(GyHIaMEHTAJIbHOTO siipa IIKOJBHOIO MaTeMaTtudyeckoro ooOpaszoBanusi. B mporpamme oHO
MPEJICTAaBJICHO B BHJAE COBOKYIHOCTH COJEpXaTeNbHbIX pPa3AesioB, KOHKPETU3UPYIOIIUX
COOTBETCTBYIOIIME ONOKH (YHAAMEHTAJIBHOTO siipa MPUMEHHUTEIHHO K OCHOBHOM IIIKOJE. B
Kypce r€OMETPHH YCIIOBHO MOXHO BBIACTUTH CIEAYIONIUE COJIepKaTenbHble TMHUN: «Harnsnnas
reomerpusi», «l'eomerpuueckue ¢urypb», «/3MepeHHEe TEOMETPUUYECKUX  BEIUYHHY,
«Koopnunater»y, «Bektope», «Jloruka u MHOXecTBa», «l'eoMeTpuss B HCTOPUYECKOM
Pa3BUTHI.

Martepuan, otHocsamuiics k JuHuM «HarasaHass reomerpust» (3I€MEHTHI HarJsIHON
TE€OMETPHH) CIIOCOOCTBYET PAa3BUTHIO MPOCTPAHCTBEHHBIX MPECTABICHUN y4aIIMXCS B paMKax
W3Yy4YEeHUS MJIAHUMETPHUH.

Conepxxanne pasgenoB «I'eomerpuueckue purypsn» u «M3mepeHne reoMeTpuyecKux
BeJIMYMH)» HAIEIEHO Ha TOJy4YeHHE KOHKPETHBIX 3HAaHMM O TreoMeTpuueckoil Qurype kax
BOKHEMIIEH MaTeMaTH4ecKOW MOJENU I OMUCaHUs OKpyXarouiero mupa. CucreMaTruyeckoe
M3Y4YE€HHE CBOWCTB T'€OMETPHUYECKUX (UTYp TMO3BOJUT Pa3BUTH JIOTUYECKOE MBIIUICHHE U
MOKa3aTh IPUMEHEHHE HSTUX CBOWCTB NPU PEIICHHH 337a4  BBIUUCIUTEIBHOTO U
KOHCTPYKTHBHOTO XapakTepa, a TAKXKe MPAKTUYECKUX.

Marepuain, oTHOCSIIMICS K coaepkarenbHbIM JUHUAM «KoopamuaTtey n «Bekropbi» B
3HAYUTENILHON CTETEeHN HECET B ceOe MEeXIPEeIMETHbIE 3HAHUS, KOTOPbIE HAXOISAT MPUMEHEHUE
KaK B pa3JIMYHbIX MAaTEMAaTUYECKUX AUCIUIUIMHAX., TAK U B CMEKHBIX MIPEAMETAX.
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OcCOoOeHHOCThIO JIMHUM «JIOrMKa M MHOXKeCTBa» SBIACTCS TO, YTO NPEICTABICHHBIN
3/1eCh MaTepHall IPEUMYIIECTBEHHO U3y4aeTcs P PACCMOTPEHUH Pa3IMUHBIX BOIIPOCOB Kypca.
CootBeTcTBYIOIIMI ~ MaTepuaia HaLEJIeH Ha  MaTeMaTUYeCKOE€  Pa3BUTHE  ydalllUXcs,
(dbopMupoBaHHE Y HUX YMEHHUSI TOYHO M CXKATO, SICHO M3JIaraTh MBICIUM B YCTHOM W MUChMEHHOM
peun.

JInnus «['eoMeTpusi B HCTOPUYECKOM PAa3BUTHUW» IpeaHAa3HAueHA JUIS (POPMHPOBAHUS
MIPEJICTAaBICHU O TEOMETPUU KaK YacTH 4YeJIOBEYECKOW KyJbTYpbl, s OOIIEro pa3BUTHUS
LIKOJIBHUKOB, Ul CO3JaHUsI KYIbTYPHO-UCTOPUYECKON Cpeibl 00ydEHUs.

B ocHoBe copepxaHusi 00ydeHMsI MaTeMaTUKE (B TOM YHUCIE M T€OMETPUU) JICKUT
OBJIAJICHUE Y4aIUMUCS CIIEYIOLIUMU BUJAMU KOMITETEHIIH: npeaMeTHOM,
KOMMYHUKATUBHOH, OPraHM3alMOHHOH M 00meKyJabTypHOH. B coorBercTBUM € 3THMHU
BHUJIaMU KOMIIETEHLMH HaMH BBIJEJIEHBl TJIAaBHbIE COJAEp)KAaTeIbHO-1IeJIEBbIE HaIlpaBJICHUS
(JIMHUM) pa3BUTHSI yYaAIIUXCS CPEACTBAMU IpeameTa «MareMaTtukay.

IIpexmernass  kommereHuusi. [loq  npenMeTHONW — KOMIIETEHIMEM  IMOHUMAETCS
OCBE/IOMJICHHOCTh IIKOJBHUKOB O CHCTEME OCHOBHBIX MAaT€MaTUYEeCKHX MpeACTaBIECHUN U
OBJIAJICHUE HMHU HEOOXOJUMBIMH TPEIMETHBIMU YMEHUSAMHU. DOpMUPYIOTCS CIEAYIOLINEe
oOpa3zyolye 3Ty KOMIETEHLIMIO IPEACTaBICHUS: O MaTeMaTUYeCKOM SI3bIKE KakK CpEeJCTBE
BBIPDAKEHUS MAaTEMaTHYEeCKHMX 3aKOHOB, 3aKOHOMEPHOCTEM U T.A.; O MaTeMaTH4YeCKOM
MOJENUPOBAHUU KaK OJHOM U3 B@XHBIX METOJOB IMO3HAHHUA MHpa. DOPMUPYIOTCS YMEHHUS
co3faBaTh IMpOCTEHIINEe MOJenu, padoTaTh HUMU M HHTEPIPETHUPOBATH MOTy4YECHHBIE
pe3ynbTaThl; NpUOOpeTaTh W CHCTEMATU3UPOBAaTh 3HAHUS U YMEHHUS JUIsl PELIEeHUs MHOTHMX
KU3HEHHBIX 3a]1a4.

KommyHunkaTtuBHas koMnereHnus. 1101 KOMMyHUKaTUBHON KOMITETEHIINEW TOHUMAETCS
C(OPMHPOBAHHOCTb YMEHUS SICHO U YETKO M3J1araTb CBOM MBICIIH, CTPOUTh apI'yMEHTUPOBAaHHbIE
paccyKJeHHs, BECTH IUAJIOT, BOCIPHUHUMAs TOYKY 3peHHs coOeceqHHKa M B TO K€ BpeMs
[oJIBEprasi €e KpUTHUYECKOMY aHallu3y, OTCTauBaTh (IpU HEOOXOJUMOCTH) CBOIO TOUKY 3PEHHS,
BBICTpaMBasl CUCTEMY apryMeHTanuu. @opMupyroTcs 00pasyronue 3Ty KOMIETEHIUIO YMEHMS, a
TaKXKe yMEHHsI U3BJIeKaTh MH(OPMAIMIO U3 Pa3HOTO POoAa UCTOYHHUKOB, IPe0Opa3oBbIBas €€ Ipu
HEO0O0XOIUMOCTH B Apyrue GopM (TEKCThI, TAOIUIIBI, CXEMBI U T.11.).

OpranusanuonHasi komnereHuus. [log opraHM3aliMOHHON KOMITETEHIIMEH MOHUMAETCS
C(OPMHPOBAHHOCTb YMEHMSI CAMOCTOSITEIbHO HAaXOAUTh U YCBaUBaTh HEOOXOMMBbIE ydalllUMCs
HOBble 3HaHMs. DopMupylOTCs crleayromue oOpasylolyue 3Ty KOMIETEHIUI YMEHMS:
CaMOCTOSITEJIBHO CTaBUTh Y4e€OHYIO 3ajauy (Lieib), pa30OMBaTh €€ Ha COCTAaBHbIE 4acTH, Ha
KOTOPBIX OyJIEeT OCHOBBIBATHCS MPOLIECC €€ PEIICHUs, aHAJIM3UPOBaTh pe3yibTaT eHcTBUA,
BBISBJIATH JIOIYIIEHHBIE OIIMOKUA U HETOYHOCTH, MCIPABIATh UX U NPEICTABIATh MOITy4EHHbIN
pe3yibTar B GopMe, JIErKo JOCTYIHON AJIs BOCHPUATHS IPYTUX JHO/IEH.

OO0wmeKkyJabTypHass kKommnereHuus. [lox oOIEKyIbTYpHON KOMIETEHLUMEH MOHUMAaeTcs
OCBEJIOMJICHHOCTb IIKOJIbBHUKOB O MaTeMaTHKe KakK 3JIEMEHTEe 00LIeueoBeYeCKOil KyIbTyphl, ee
MECTE B CUCTEME JPYTUX HAyK, a TAKXKE O €€ POJM B PA3BUTHH IIPEICTABICHUN YEJIOBEYECTBA O
LEJIOCTHOM KapTuHe Mupa. DOopMUPYIOTCS CleAylolmMe o0pa3ylomue 3Ty KOMIETSHIUIO
IIpeJCTaBICHUs: 00 YPOBHE Pa3BUTHs MAaTEMAaTUKU Ha Pa3HbIX HCTOPUUECKHUX ATalax; O BICOKOH
IIPAKTUYECKON 3HAUMMOCTH MaTE€MaTHUKU C TOYKH 3PEHMS CO3/IaHUs U Pa3BUTUS MaTepUalbHOU
KYJIBTYpBl YEJIOBEYECTBA, a TAK)KE€ O BXHOM POJIM MAaTeMAaTUKU B (POPMHUPOBAHUM TAKHX YEPT
JUYHOCTH, KaK HE3aBUCUMOCTb W KPUTHYHOCTb MBIIUIEHUS, BOJII W HAcTOMYMBOCTH B
JOCTHKEHUH LIETIH JIp.

IINTAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOT'O ITPEJIMETA

Harasanas reomerpus

BrinyckHUK Hay4yuTCA:

* pacrmo3HaBaTh Ha 4YEpPTEkKAX, PUCYHKAX, MOJEIAX M B OKPYXKAIIIEM MHUpPE IUIOCKUE U
MIPOCTPAHCTBEHHBIE T€OMETPUIECKHe (PUTypHI;
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* pacrio3HaBaTh pa3BEPTKU Kyba, TPSAMOYTOJIBHOTO TMapajuIeienunesa, MPaBUIbHOM
MUPaMHUJIbI, IUJIHHIPA U KOHYCA;

* CTPOUTH Pa3BEPTKU KyOa U MPSIMOYrOJIBHOTO NapauIeIeUIeaa;

* OIPEACTATh 1O JIMHEHHBIM pa3MepaM pa3BEPTKU (UTYpHI JIMHEHHBIE pa3Mepbl camoi
¢burypsl 1 Ha060pOT;

* BEIYUCIIATH 00BEM MIPSIMOYTOJIBHOTO MapaslIeNIeHUIe 1a.

Buinycknux nonyuum 6o3modrcnocms.

* HAYUUMbCA  GLIYUCAAMbL  00BEMbI  NPOCMPAHCIBEHHBIX — 2eOMEempUYecKux — guayp,
COCMABNEHHBIX U3 NPAMOY20IbHBIX NAPALIeNenUnedos;

* yenyoums u pazeume npeocmasienus 0 nPOCMpaHCmeeHHbIX 2e0OMempUdecKux guasypax,

* HAYUUMbCA NPUMEHAMb NOHAMUE PA3BEPMKU 015 6bINOIHEHUS NPAKMUYECKUX PACUEMO8.

I'eomeTpuueckue Gpurypoi

BBITTyCKHUK HAyIUTCS:

* ITOJIB30BATHCS SI3BIKOM TEOMETPUU JIJISI ONUCAHMS MPEIMETOB OKPYXAIOMIETO MHpPA M WX
B3aMMHOTO PaCIIOJIOKEHHS,

* pacrmio3HaBaTh M H300pakaTh HA YEPTEKAX M PUCYHKAX T'eOMETpHUECKHe (QUTYpBI M WX
KOH(Urypauuu;

* HaXOJIUTh 3HAUCHUS JUTHH JIMHEHHBIX DJIEMEHTOB (DUTYp W WX OTHONICHHS, TPAJTYCHYIO
Mepy yrioB oT 0° mo 180°, mpumeHsist onpeaeneHHs, CBOIICTBa M MpHU3HAKU (QUIYp U HX
AJIEMEHTOB, OTHOIIEHUs1 (puryp (paBEHCTBO, MOAOOME, CUMMETPHH, MOBOPOT, MapaylieIbHBIA
MepeHocC);

* ONIEPUPOBATHh C HAYAIHHBIMU TMOHSITHSIMH TPUTOHOMETPHH U BBITOJHSATH 3JIEMCHTApHBIC
orieparuy HaJl QyHKIHSIMH YTIIOB;

e pemiath 3aJayd Ha JOKAa3aTeNbCTBO, ONUPAsCh Ha HU3YyYEHHBIE CBOMCTBA QUIYyp U
OTHOIICHUI MEXy HUMU U IPUMEHSS N3YUYE€HHBIE METO/Ibl JOKA3aTeNIbCTB;

* pelaTh HEeCI0XKHbIE 33]Ja4ul Ha TIOCTPOEHUE, IPUMEHSSI OCHOBHBIE aJITOPUTMBI TOCTPOCHHUS
C TIOMOIIIBIO LIUPKYJISL U JIMHEUKH;

* pemaTth nNpocTelinye MIaHUMETPUYECKUE 3a/1a4l B IPOCTPAHCTBE.

Buvinyckuuk nonyuum 603mMo#CHOCMY.

* 081a0emb MemoOamu peueHus 3a0ay Ha 8bIYUCIeHUs U OOKA3AMeNbCmed: Memooom om
NPOMUBHO20, MEMOOOM NOO0OUSL, MEMOOOM nepebopa 6apuUarHmos u MemoooM 2eoMempudecKux
Mecm mouex;

* npuobpecmu onvim NPUMeHeHUs aneebpauyecKo2o U mpueoHOMempuiecko2o annapama u
uoetl 08UNCEHUSL NPU PEULeHUU 2eOMeMPUUEeCKUX 3a0al,

* 081ademv MpaoUyUOHHOU CXeMOU peuleHus: 3a0ay Ha NOCMpPOeHUue ¢ NOMOWbIO YUPKYIAL U
JIUHEUKU. aHanu3, nocmpoenue, 00Ka3ameibCmeo U Uccie0os8anue;

* HAYUUMbCA peulams 3a0aiu Ha NOCMPOEHUe MEMOOOM 2eOMEeMPUYECKO20 Mecma moyex u
Memooom no0oousl,

* obpecmu Onvlm UCCIE008AHUS  CBOUCME NIAHUMEMPUUEeCKUX @Gueyp ¢ HOMOWDBIO
KOMNbIOMEPHLIX NPOCPAMM,

* npuobpecmu  onvlm  BbINOJHEHUs  Npoekmos no  memam  «l eomempuueckue
npeobpazosanus Ha niockocmu», «llocmpoenue ompeskos no gpopmyne».

HN3mepeHue reoMeTpu4ecKUX BeJTHYHH

BrImycKHUK Hay4uTCS:

* HCIIOJIb30BaTh CBOWCTBA WM3MEPEHUS JJUH, IUIOMIAJeH M YIJOB MPH pElIeHUH 3a/1ad Ha
HAX0XJCHUE ATUHBI OTPe3Ka, AJIHMHBI OKPYKHOCTH, JJIHHBI IyTH OKPY>KHOCTH, TPAJYCHOU MEPHI
yria;

* BBIYUCIIATD TUIOMIAN TPEYTOJIbHUKOB, MPSIMOYTOJbHUKOB, MapajlIeIorpaMMOB, Tpareiuii,
KpPYrOB U CEKTOPOB;

* BBIYUCIIATD JUIMHY OKPYXKHOCTH, JJIUHY JYTH OKPY>KHOCTH;

* BBIYUCIIATD JJIMHBI JIMHEHHBIX AJIEMEHTOB (PUTYp M UX YTIIbI, UCHONB3Ys (POPMYIBI ITHHBI
OKPYKHOCTH U JUTHHBI IYTU OKPYKHOCTH, (OPMYIBI IUIoMaAen puryp;
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* pemiath 3aJa4M Ha J0Ka3aTelbCTBO C HCIOJIh30BaHUEM (OPMYI UIMHBI OKPY>KHOCTH U
JUTMHBI IyTH OKPYKHOCTH, GOpMYI IUIomanei Guryp;

* pemath MPAKTUYECKHE 3aJ[a4d, CBS3aHHBIE C HAXOXKJICHHUEM T€OMETPUYCCKUX BEIHMYUH
(Mcnonb3ys MpU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUYECKHUE CPEICTBA).

Buinycknux nomyuum 603MOHNCHOCMb HAYYUMBCA!

* GLIUUCTAMb NAOWAOU Pueyp, COCMABIEHHBIX U3 08YX Ul 0oNee NPSAMOY2ONbHUKOS,
Napanienoepammos, mpey2oibHUKos, Kpyea u cekmopa,

* GLIYUCTAMb  NAOWAOU MHO20Y20JIbHUKOSB, UCHONb3YSI OMHOWEHUS PABHOBEIUKOCMU U
PABHOCOCMABIIEHHOCU

* NPUMEHAMb aneeOpauyecKuti U MmpueoOHOMempuUYecKull annapam u uoeu O8UINCeHUs npu
peueHuly 3a0a4 Ha 8blYUCTeHUe NIOWAOeli MHO20Y20IbHUKOS.

Koopaunartsi

BBITTyCKHUK HAyIUTCS:

* BBIYUCIIATh JUTMHY OTpe3kKa 10 KOOPAMHATAM €ro KOHIIOB; BBIYHCISATH KOOPJWHATHI
CepeIHBI OTPE3Ka;

* HCITOJTB30BAaTh KOOPIUHATHBIA METO/T JIISl H3yUCHUS CBOMCTB MPSIMBIX M OKPYKHOCTEH.

Buinycknux nosyuum 603MOHCHOCMb .

* 061a0emb KOOPOUHAMHBIM MeMOoOOM PeueHus 3a0ay Ha 8bIYUCIEHUS U O0OKA3ameNbCmed,

* npuobpecmu OnviM UCNOJL30BAHUSL KOMULIOMEPHBIX NPOSPAMM Ol AHAAU3A HYACHIHBIX
cayuaes 83aUMHO20 PACNONIONHCEHUSL OKPYHCHOCMEL U NPAMbBIX,

* npuobpecmu onvim BbINOJHEHUsT NPOeKmos Ha memy <«lIpumenenue KOOPOUHAMHO2O
Memooa npu peutenuu 3a0ay Ha 8bIYUCTIeHUS U OOKA3AMENbCMBA».

BekTopbl

BrimyckHHUK HAayduTCS:

* ONIEpUPOBATh C BEKTOPAMHU: HAXOJUTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJIaHHBIX
T€OMETPUUECKH, HAXOUTh BEKTOP, PAaBHBIN MIPOU3BEICHHIO 33IAaHHOTO BEKTOpA HA YUCIIO;

* HAXOJWThH JIJIS1 BEKTOPOB, 3aJaHHBIX KOOPJAUHATAMU: JJIMHY BEKTOPA, KOOPJAUHATHI CYyMMBI
Y Pa3HOCTH JIBYX M 00Jiee BEKTOPOB, KOOPIMWHATHI MPOU3BEACHHS BEKTOpPA HA YUCIIO, PUMEHSIS
MpU HEOOXOIMMOCTH COYETATEIbHBIN, IEPEMECTUTEIBLHBIN U PACTIPEICITUTEIIbHBINA 3aKOHBI;

* BRIYUCIISATh CKAJISPHOE TPOW3BEACHHE BEKTOPOB, HAXOJUTh YIroJl MEXIy BEKTOPaMH,
YCTaHABJIWBATh MEPICHAUKYIIPHOCTh MPSIMBIX.

Buinycknux nonyuum 603mMoNCHOCMb .

* 061A0eMb BeKMOPHBIM MEMOOOM 05l peuleHUs: 3a40ad Had 8bIYUCTEHUSL U OOKA3AMelbCmeda,

* npuobpecmu ONvIM BbINOJIHEHUS NPOEKMO8 HA MeM) <NPUMeHeHUe 8eKMOPHO20 Memood
npu peuleHuu 3a0ay Ha 8bIYUCTIEHUS U OOKA3AMENbCMBAN.

JInuHocTHBIE, MeTanpe/IMeTHbIE U NIPeAMeTHbIE pPe3yJIbTAThI
ocBoeHus npeamera «I'eomeTpus»

OnenuBanue  00pa3oBaTelbHBIX  PE3yJabTAaTOB, OOECHEYMBAIOIIEEe  COTrIACOBAaHHE
NESATEIPHOCTH  Pa3HBIX 3BEHhEB 0OOpA30BATENLHON CHCTEMBI, JOJDKHO BKIIIOYaTh Kak
M3MEPUTENbHYIO (KOJTMYECTBEHHYIO), TaK U JUAarHOCTUYECKYIO (KAUECTBEHHYIO) COCTABIISIIOIINE.
NupiMu  croBamu, CpEICTBO OIEHKU IIKOJBHBIX JIOCTIDKEHUH, HapsAy C HHTErpajibHOU
KOJIMYECTBEHHOW XapaKTEpUCTUKONW YUeOHBIX pe3ylbTaTOB M OIpPEAeJICHHEM COJIep>KaHus
YCBOGHHOUM 4aCTH MPOTpaMMBI, JOJDKHO JaBaTh HHGOPMAILIMIO O Ka4eCTBEHHON Mepe — YpOBHE
YCBOEHHUS TOTO co/iepKaHus. MOXKHO BBIJIENUTD CIIEAYIONINE YPOBHU YCBOCHHUS:

— 1 ypoBeHb — pEnpOAYKTUBHBIH WM (QOpPMATbHBII — yAep)KaHHE BHEUTHUX
XapaKTePUCTUK KYIbTYpHOTO oOpas3lia JAelcTBUs (aJropuTma, MpaBuiIa, BHEHIHEH (opmbl
JEMCTBHS) — OMOPa HA BU3YaIbHBIE CTPYKTYPHI;

— 2 ypOBEHB — COJIEpIKATENBHO-PE(DIECKCUBHBIN — yAep)KaHHE CYIIIECTBEHHOTO OTHOIICHHUS,
JIeKaIero B OCHOBE o0pasiia AeHCTBUS — ONOpa Ha MBICITUTEIbHBIC CTPYKTYPHI;

— 3 ypoBeHb — (OYHKIIMOHATBHBIA — yJepKaHUE TOJIT BO3MOXKHOCTEH oOpasia JeicTBus —
OTIOpa Ha CMBICTIOBBIE CTPYKTYPHI.



YpoBEHb OBJIAJECHUS M BBICTYNAET KAYECTBEHHOW XAPAKTEPUCTUKOW OTAEIIBHOTO
00pa30BaTENLHOTO Pe3yNbTaTa.

OcTtanoBUMCS Ha XapaKTEPUCTHKAX KaXJI0TO YPOBHS 0oJiee MoIpoOHO.

[lepBrIif YpOBEHB — y/IepKaHNUE BHEITHUX OPUEHTHPOB CrIoco0a ACHCTBHS.

OOmuM KpuUTepHeM JOCTI)KCHHST OSTOTO YpPOBHS SIBIISIETCS yMEHHE JICHCTBOBATH,
OPUEHTHUPYSICh Ha BHEUIHWE XapaKTEPUCTHUKUA 3ala4HOM CUTyallMd W oOpasma JIeHCTBUAL.
Hampumep, mo oTAenbHBIM XapaKTEpHBIM MpPU3HAKAM OIMO3HATh 33Jady KaK OTHOCSIIYIOCS K
HEKOTOPOMY THUIY M pPEaju30BaTh COOTBETCTBYIOIIYIO MPOLEAYPY, 3ahUKCUPOBAHHYIO B BHJIC
oOmieit cxeMmbl (anropuTMa, MpaBwiia) AeHCTBHs. MM BBICTPOUTH CXeMY JCUCTBHUS, HCTIOIB3YS
OPHUEHTHUPHI, SIBHO COJEPKAIMECS B ONMCAHUU YCIIOBUM 3a/1a4H.

Bropoii ypoBeHb — yAepKaHHE OCHOBAHHS OOIIEro crocoda IEHCTBUS, a HWMEHHO,
CYIIIECTBEHHOTO OTHOIICHUSI, OMPEIEISIONEr0 NPHUHIIUI PEeIIeHUsT MHOTooOpa3usi YacTHBIX
3a7ad4.

OO6muM KpuUTEpUEM ATOTO THIA OMOCPEICTBOBAHMS SIBIIIETCS YMEHHUE JCHCTBOBATH HA
OCHOBE COJIEPXKATEIHHOTO aHAIM3a 3a/J[aYHON CUTYyallMH, T.€. BBIJCICHUS €€ CYIIECTBEHHOTO
OTHOIIIEHUS. BrimonHenne Takoro - JAEWCTBHS  HEOOXOJMMO  BKJIIOYAET  MBICICHHOE
npeoOpa3oBaHUe CUTYAIlMH, B pe3yiIbTaTe KOTOPOTO BBIABIISICTCS M BBIIEISETCS B YHCTOM BHJIC
ee MpeAMeTHas ONPEIEIIEHHOCTD (CYTh).

Takum oOpa3zoM, B JaHHOM Cllydae pelieHrne 00ecrednBaeTCss He MPSIMBIM COOTHECEHHEM
BHEIIHUX OCOOEHHOCTEH 3a/layHOM CHUTyallid W TOTOBOM CXEMBI JIEHCTBHSI, a OIMOCPEIYETCS
MOJISTUPOBAHUEM CUTYaIlMH C BBIJICJICHUEM €€ CYIIECTBEHHOTO OTHOIICHHUSI W TPHHIUIIA
perieHus, T.€. OCHOBBIBACTCS Ha HWHTEPHpeTanuu («IIOHUMAHUW») CHTyalluu. MojelbHOe
MPEACTABICHUE W BBICTYIMA€T OCHOBOW BBIPAOOTKHM KOHKPETHOTO PEIIEHUs, T.€. aJCKBATHOU
CXEMBEI JE€HCTBUS.

Tperuit ypoBeHb (PyHKIIMOHAIBHBIN) — CBS3bIBAETCS CO CBOOOJHBIM ((DYHKIIMOHATHHBIM)
BJIQJICHUEM KYyJIbTYpPHBIM CHOCOOOM neiicTBUs. OOLIUM KpUTEPHEM AOCTHXKEHUS 3TOTO YPOBHS
SBIIETCS IEUCTBUE, JOMYCKaloIee «CBOOOJHOE» MpeoOpa3oBaHue U B3aMMOCOTIACOBAHUE BCEX
AJIEMEHTOB 33JJAYHOM CUTYAIUU: 11eJIeH, YCIOBH, CPEJCTB, CIIOCOOOB.

Boimonnenue  Takoro  AeMcTBUS  mpeAdnosaraeT  OOBITPbIBAHHE — CYIIECTBEHHOTO
OTHOLLEHHS, BBISBIIAIOIIEE 110JI€ BO3MOKHOCTEH JEHCTBUS B pAMKaX 3aJaHHBIX OIPaHUYEHU.

Jluynocmmnuwie:

e (opmupoBaHUE OTBETCTBEHHOTO OTHOLICHHSI K YYEHHMIO, TOTOBHOCTH U CHOCOOHOCTH
oOyyaronuxcs K caMOpPa3BUTHIO M CaMOOOpa30BaHUIO HAa OCHOBE MOTHBAIMM K OOYYEHHIO U
MO3HAHUIO, BBIOOPY JAajbHeiero oOpa3oBanus Ha 0a3e OPUEHTHPOBKU B MUpE Mpodeccuil u
MpoQecCHOHANBHBIX  MNPEONOYTEHHI,  OCO3HAaHHOMY  TOCTPOCHUIO  WHAUBUAYaJIbHOMN
00pa30BaTENIbHON TPACKTOPUU C YUETOM YCTOMYUBBIX TO3HABATEIBHBIX HHTEPECOBY

e (opmupoBaHuE 1ETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTHKY;

¢ (opmMupoBaHHUE KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIEHUU U COTPYAHUYECTBE CO
CBEPCTHHUKAMH, CTApIIMMH U MJIQJIIMMHU B 00pa30BaTeIbHOM, 00IIECTBEHHO MOJE3HOM, y4eOHO -
HCCIIEA0BATENbCKOM, TBOPYECKOM U IPYTUX BUAAX JIEATEIbHOCTH;

®  yYMEHHE SICHO, TOYHO, TPAaMOTHO M3JlaraThb CBOM MBICIU B YCTHOW U MHCbMEHHOU peuu,
MMOHMMATh CMBICH MOCTABJIEHHOM 3aJa4ul, BHICTpPAaUBaTh apryMEHTALMIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI;

® KPUTUYHOCTb MBIIUICHHUS, YMEHHUE paclo3HaBaTh JIOTMYECKH HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTIMYATh TUIIOTE3Y OT (PaKTa;

® KpEaTUBHOCTb MBIIUICHHS, UHUIUATUBY, HAXOJYMBOCTh, AKTHUBHOCTb NPHU PELICHUU
F€OMETPUUECKHX 3a]1ay;

¢ yMEHHE KOHTPOJUPOBaTh TMpOIECC U pe3ynbTaT y4eOHON MaTreMaTH4ecKou
NS TENbHOCTH;




® CIOCOOHOCTh K 3MOIIMOHATHHOMY BOCHPHSTHIO MaTeMAaTHYECKUX OOBEKTOB, 3ajad,
paccyXICHHUI.
Memanpeomemnmnuie:

® yMEHHE CaMOCTOSTEIbHO IJIAHHPOBATH AIbTEPHATUBHBIC MYTH JOCTHKCHHS IICIEH,
OCO3HAHHO BBIOMpaTh HanOoJee (P (HEKTUBHBIC CIIOCOOBI PEIICHUsT YICOHBIX U TTO3HABATEIHHBIX
3azay;

® YMCHHE OCYNIECTBJIATH KOHTPOIb MO PE3yJAbTaTy U IO Croco0y NEHCTBUS Ha yPOBHE
MIPOU3BOJILHOTO BHUMAHHS 1 BHOCUTH HEOOXOTMMBIC KOPPEKTHUBHI;

® YMCHHE aJIcKBaTHO OIICHHBATh IPABUJIBHOCTh WJIH OIMMOOYHOCTH BBITIOJHEHUS
yaeOHOM 3a1a4H, €€ 0OBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIC BOZMOKHOCTH €€ PEIICHUS;

® OCO3HAHHO€ BJIQJCHUE JIOTUYECKUMH  JICWCTBUSMHM  OMNPEICICHUS  TMOHATHM,
000011IeHNs, YCTAaHOBJICHUSI aHAJIOTHM, KJacCH(PUKAIMA HA OCHOBE CaMOCTOSITEIbHOTO BhIOOpa
OCHOBAaHUH M KPUTEPHUEB, YCTAHOBIICHUS POJIOBUIIOBBIX CBS3CH;

® YMCHHE YCTaHABJIMBATH TNPUINHHO-CIICJICTBEHHBIX CBSI3H, CTPOUTH JIOTHUECKOE
paccyXJIeHue, yMO3aKIFOUCHUS ¥ BBIBOJIBI;

® yMCHHE CO3/aBaTh, IPUMECHSTH U MPEOOPA30BHIBATH 3HAKO-CUMBOJIMICCKUE CPEIICTRA,
MOJICITH ¥ CXEMBI JUIS PEeIIeHUs yIeOHbIX U TTO3HABATEIHHBIX 33744,

e (QopMupoBaHHWE W pa3BUTHE y4eOHOW W OOIIEIOJIb30BATEIHCKONH KOMITIETEHTHOCTH B
00JIaCTH HUCITOJIb30BaHUS WH(OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTH;

e YMCHHE BHUJCTh MAaTEMaTHYCCKYIO 3a/lady B KOHTEKCTE MPOOJEMHOW CHUTyallMH B
JPYTUX TUCIUTUTHHAX, B OKPYXKAIOIIEM MHPE;

¢ yYMCHHE TIOHMMAThb | WCIOJb30BaTh MaTEeMaTHUYECKHE CPEACTBA HATJISAIHOCTH
(pUCyHKH, YepTeKH, CXEeMBI U Ap.) Ul WIUTFOCTPALH, UHTEPIPETAI[UH, apTyMEHTAIIHUH;

e yMEHHME BBIIBUTaTh THUNOTE3bl MPU pEIIEHWHd YYeOHBIX 3aJady U IOHUMAaTh
HE0OX0IMMOCTh UX NMPOBEPKH;

® yMEHHE MPUMEHATh MHAYKTUBHBIE M JEIYKTUBHBIE CIOCOOBI pacCyXJIeHUM, BUICTbH
pa3IMyYHbIe CTpAaTETUH PELIeHHUs 3a/1a4.

Ilpeomempuuwie:

e OBJa/icHHE 0a30BbIM MOHATUHHBIM amlapaToM MO OCHOBHBIM Pa3/eiiaM COJCpKaHMUS;
Mpe/icTaBiIeHHe 00 OCHOBHBIX M3y4aeMbIX MOHATHUAX (YUCIO, TeoMeTpuueckas (urypa, BEKTOp,
KOOPJMHATHI) KaK BaXKHEUIIUX MAaTEMaTHYECKIX MOJENSAX, MO3BOJISIONINX OMUCHIBATh U U3Y4aTh
pealibHbIE MPOIIECCHI;

e yMmeHue paboTaTh C TEOMETPUYECKUM TEKCTOM (aHaJIU3UpOBaTh, W3BJIEKATh
HE0OX0uMYyI0 HH(pOpPMAIMIO), TOYHO M TPaMOTHO BBIpaKaTh CBOM MBICIM B YCTHOH U
MUCBMEHHOM peYyu ¢ TPUMEHEHHEM MaTeMaTHUYeCKOW TEPMHUHOJOTUU U  CHMBOJIUKHY,
WCIIOJIb30BAaTh PAa3jM4YHbIC SI3BIKM MAaTeMaTHKH, IPOBOIUTH KiIacCHU(PUKAIMK, JOTHYECKUE
000CHOBaHHUS, JOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKICHUII;

® OBJIa/ICHUE HABBIKAMH YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIBHBIX BBIUMCICHHIA;

® OBJ/ICHUE T'E€OMETPUUYECKUM SI3BIKOM, YMEHHE HCIOJb30BaTh €ro i OMUCAHUS
MPEIMETOB  OKPYKAIOIIEro  MHpa, pPa3BUTHE MPOCTPAHCTBEHHBIX MPEJCTaBICHUN H
M300pa3uTeNbHBIX YMEHHH, MPUOOpPETeHNE HAaBBIKOB T€OMETPHUYECKUX MTOCTPOCHUH;

® YCBOCHME CHCTEMAaTHYEeCKHX 3HaHH O MIOCKUX (PUTypax M UX CBOMCTBAX, a TAKKe Ha
HarliiTHOM YPOBHE — O TMPOCTEUIINX MPOCTPAHCTBEHHBIX TENaX, YMEHUE TMPUMEHATH
CUCTEMAaTUYECKUE 3HAHUS O HUX JUIS PEIICHUS TEOMETPUUECKUX U MPAKTUYECKUX 3a7a4;

® yMEHHE U3MEPATh JUIMHBI OTPE3KOB, BEJMUWHBI YIJIOB, HCIOIb30BATh (GOPMYIBI AJIs
HaXO0XJICHUS MTEPUMETPOB, MJIoIIaiel U 00HEMOB T€OMETPHUECKUX PUTYD;

® yMCHHE MPUMEHITh U3YUYEHHBIC MOHSTHS, Pe3yJlbTaThl, METOJbI I pelIeHus 3amad
MPAKTUYECKOTO XapakTepa M 3aqad M3 CMEXHBIX JUCHUIIIMH C WCIOJb30BAaHUEM IPHU
HE0OXO0IMMOCTH CIIPABOYHBIX MATEPUANIOB, KATBKYISATOPA, KOMITBIOTEPA.



OCHOBHOE COAEPKAHUE YYEBHOI'O IIPEIMETA «I'EOMETPUS»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

Harasanas reomerpusi. Harnsnasie npeacrasienust o Gurypax Ha IUIOCKOCTH: TpsMasi,
OTpEe30K, Jy4, Yroj, JIOMaHas, MHOTIOYTOJIbHUK, OKpPYXHOCTb, Kpyr.  YeThlpexyrojiabHUK,
MPSIMOYTOJIbHUK, KBaJpaT. TpeyroiabHUK, BUABI TPEYTrOIbHUKOB. [IpaBuiIbHbIE MHOTOYTOJIbHUKU.
N3o0paxkenne reomerpuuecknx ¢uryp. BsamMmHOE pacnoniokeHHe IBYX TPSMBIX, JBYX
OKPYXXHOCTEH, IIPSIMOM U OKPYKHOCTH.

Jlnuna otpeska, JsomaHoi. Ilepumerp MHoroyronpHuka. EQWHHMIBI W3MEpEHMS JUUIMHBI.
W3mepenue nnuHbl 0Tpe3Ka, IOCTPOCHHE OTpe3Ka 3a/laHHOM JUTHHBI.

Buner yrinos. I'pamycHas Mepa yrma. M3mepeHne M TIOCTpOEHHE YIJIOB C  IIOMOIIBIO
TpaHCIOPTHPA.

[TonsTe muomany ¢GUrypsl; eIMHUIBl U3MEpeHus Mmiomaau. Ilnomanp npsMoOyrojabHUKa MU
wiomaap kBaaparta. llpubnmxkeHHoe u3MmepeHue Iuiomanen ¢uryp Ha KieryaTo Oymare.
PaBHOBenMKHE PUTypHI.

Harnsanaele mpenctaBieHHs O HMPOCTPAHCTBEHHBIX (urypax: KyO, mapaisienenures,, Mnpu3Ma,
nupamua, map, cepa, Konyc, uunusap. M3obpaxenue npocrpancTBeHHbIX (uryp. IIpumepst
ceyeHuil. ~ MHororpanHuku.  [IpaBuibHBIE =~ MHOTOTpaHHWKH.  [IpuMepsl  pa3BepTOk
MHOTOTPaHHUKOB, IMJIMHAPA U KOHYCA.

[Tonsarue o6bema; enuaHIBI 00beMa. OOBEM IPAMOYTOJIBHOTO Mapajuielienuena, Kyoa.
[Tonsite o paBeHctBe Quryp. LlenTpanbHas, oceBast U 3epkajibHas cuMMeTpuu. M3o0paxkenue
CUMMETPUYHBIX (QUTYP.

I'eomerpuueckne gurypsl. [Ipsmbie u yribl. Touka, npsamasi, II0CKOCTb. OTPe30K, JTy4.
VYron. Bunel yrinos. BepTukaiibHble M CMEXHBIE YIiibl. bUuccekTpuca yria.

[TapannensHble W mepecekarouecs: mpsMbie. llepnenaukynsapasie mnpsiMmble. Teopembl 0O
MapajuIeIbHOCTH W MEPHNEHAUKYIAPHOCTH NpsMbIX. llepneHnukynsap v HakIOHHas K NPSIMOM.
CepeMHHBIN NEPIICHAUKYIIAP K OTPE3KY.

I'eomerpuueckoe mecTo Touek. CBOMCTBa OUCCEKTPUCHI YIIIa U CEPEeIMHHOTO MEePIEeHANKYISpa K
OTPE3KY.

Tpeyronbauk.  Bpicota, Menuana, OuccekTpuca, CpeAHsisi JIMHUA  TPEYroJbHHKA.
PaBHOOeipeHHbIE U PABHOCTOPOHHUE TPEYrOJbHUKH; CBOMCTBA M MPU3HAKU PABHOOEIPEHHOIO
TpeyronbHuka. lIpu3Hakm  paBeHCTBa  TpeyroibHUKOB. HepaBeHCTBO  TpeyroJbHHUKA.
CooTHOLIEHHUsSI MEXAy CTOPOHAaMHM M YIJIaMH TpeyrojpHuka. CymMMa YIJIOB TpEyrojbHHUKA.
Buemnue yriel Tpeyronbauka. Teopema @aneca. [logobue tpeyronbaukos. [Ipuznaku mogoous
TpeyronsHukoB. Teopema Iludaropa. Cunyc, KOCHMHYC, TaHI€HC, KOTAHI'€HC OCTpPOTO yria
MPSIMOYTOJIBHOTO TpeyroibHuka u yrioB oT 0 no 180°; npuBenenue k octpomy yriy. Pemenue
MPSIMOYTOJIbHBIX TPEYTOJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. DOpMyIsl,
CBS3BIBAIOILIME CUHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC OJHOr0 M TOro e yria. Pemenue
TPEYroJbHUKOB: TEOPEMA KOCUHYCOB M TEOPEMA CUHYCOB. 3aMeyaTelIbHbIe TOUKU TPEYTOJIbHUKA.
YersipexyronpHuk. IlapamnenorpamMM, ero coiictBa M npu3Haku. [IpsAMOyronpHuK, KBajapart,
poMO, ux cBoicTBa M MpHU3HAKK. Tpanenus, cpeanss JIMHUS Tpanelny.

MHoroyronpHuk. Bbimykiiple MHOTOyroJbHHKM. CymMMma yIJIOB BBIITYKJIOIO MHOTOYIOJIBHUKA.
IIpaBuibHBIE MHOTOYTOJIBHUKH.

OxpyxHocth U Kpyr. [yra, xopaa. CexTop, cerMeHT. lleHTpanbHblli yroJ, BIMCAaHHBINA YroJl;
BEJIMYMHA BIMCAHHOIO yria. B3anmMmHOe pacnosio)keHHe MpsSMOM W OKPY)KHOCTH, JBYX
okpyxHocTel. KacaTenbHas U cexylas K OKpy>KHOCTH, UX CBOWCTBA. BrMcaHHbIE U ONMCAaHHBIE
MHOTOYI'OJIbHUKH. OKpY>KHOCTb, BIMCaHHAsl B TPEYTOJIbHUK, U OKPYKHOCTb, ONIMCAHHAsI OKOJIO
TPEYrojbHUKa. BrimcanHble ¥ ONMcaHHbIE OKPYKHOCTH MPAaBUIILHOTO MHOTOYT'OJIbHHKA.



I'eomerpuueckue nmpeoOpazoBanus. [lorstre o paBercTBe Guryp. [loHsATHE O TBMKCHHUH: OCEBast
U [EHTpaJIbHAass CHMMETPHH, NapauieIbHbINA MepeHoc, moBopoT. [lonarue o mogobun ¢uryp u
TOMOTETHH.

[TocTtpoenust ¢ MOMOINIBIO HUPKYJAS U JAUHEHKH. OCHOBHBIE 33/1auyd HA MOCTPOEHHE: JCICHHE
OTpE3Ka IMOIoJIaM; MOCTPOEHUE YIJIA, PABHOTO JAHHOMY; IIOCTPOCHHE TPEYrOJIbHUKA IO TPEM
CTOpOHAM; TIOCTPOEHHUE MEPIECHIUKYISIpa K MPsIMOM; MOCTPOCHHE OMCCEKTPHUCHI yIiia; JeJCHUE
OTpPE3Ka Ha N-paBHBIX YACTEH.

Pemienue 3amau Ha BBIYMCIIEHUE, TIOKA3aTEICTBO M MOCTPOEHUE C MCIIOJIb30BAaHUEM CBOMCTB
U3YYEHHBIX (uryp.

HN3mepenue reomerpuuyeckux BeJUYuH. J[nuHa oTpeska. PaccrosHue OT TOYKH 10

psAMOM. PaccTosiHue Mexay napauiesIbHbIMU IPSIMBIMH.

[IepuMeTp MHOTOYroJIbHUKA.

JInuHa OKpYKHOCTH, YUCJIO TT; JJIMHA YU OKPYXKHOCTH.

I'pagycHas Mepa yria, COOTBETCTBHE MEXIY BEIWYMHOW LEHTPAIBHOTO YIJIA M JJIMHOW IyrH
OKPY’KHOCTH.

[Tonarue mmomanaun miockux ¢uryp. PaBHococTaBieHHble W paBHOBenukue ¢urypsl. [lnomans
npsaMmoyroyibHuKa. [lnomanu napamienorpamMmma, TpeyrojabHUKa U Tpanenuu. [lnomane MHOTO-
yroipHUKa. [Tn0mans kpyra u miomasas cektopa. COOTHOIIEHHE MEXIY TIOIIAASIMH TT0I00HBIX
¢buryp.

Pemrenne 3agau Ha BEIYMCIICHUE U JJOKA3aTEIIbCTBO C UCIIOJIH30BAHUEM H3yUEHHBIX (POpMYyIL.

Koopauuarbl. VYpaBHenue mnpsimMoi. KoopauHatsl cepeauHbl oTpe3ka. Dopmyiia
PACCTOSTHUS MEXKTy TBYMSI TOUKAMHU IUIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

BekTopsl. lnuHa (Monynb) BekTopa. PaBeHcTBO BekTOpoB. KosuinHeapHbIE BEKTOPHI.
Koopannatsl BekTOpa. YMHOKEHHE BEKTOpA Ha YHUCIO, CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOpa
10 IBYM HEKOJIJIMHEAPHBIM BeKTOpaMm. CKalsipHOE MPOU3BEACHNE BEKTOPOB.

TeopeTUKO-MHOKeCTBEHHbIC MOHATHA. MHOXECTBO, JIEMEHT MHOXECTBA. 3aJaHUE
MHOXECTB TEPEUUCICHUEM 3JIEMEHTOB, XapaKTEPUCTUUYECKUM CBOMCTBOM. IloaMHOKeECTBO.
OO0bearHeHne 1 nepeceyeHre MHOYKECTB.

NnmrocTpaiust OTHOMIEHU MEX Y MHOKECTBAMHU C TIOMOIIIBIO MarpaMm Jitiepa — Benna.
JuieMeHThI JoruKku. Onpeaenenne. AKCMOMBI U TeopeMbl. [foka3aTenbcTBo. Jloka3aTenbCTBO OT
npotuBHOro. Teopema, oOparHas nanHoi. [Ipumep u KoHTpIIpUMED.

[ToHsiTHE O PaBHOCUIIBHOCTH, CIIEIOBAaHUHU, YIIOTPEOICHNE JJIOTUYECKUX CBI30K ecau, mo, 8 mom,
U MoJabKo, 6 moMm cjiyyae, JTOTUUECKUE CBI3KU U, UTU.

I'eomeTpusi B uHcTOpHUYEeCKOM pa3BUTHH. [300pereHue Merona KOOpPIMHAT,
MO3BOJISIFOIIETO MEPEBOJUTH TeOMeTpUUecKrue 00bEeKThl Ha s3bIK anredpel. P. Jlexapt u I1. ®ep-
Ma. [Ipumepsl pa3nuyHbBIX CUCTEM KOOPAUHAT Ha IUIOCKOCTH.

Ot 3emnemepus k reomerpuu. [ludarop u ero mkona. ®anec. Apxumen. I[loctpoenue c
MIOMOIIIBIO LIUPKYJSA U JHHEHKU. [locTpoenne npaBUiIbHBIX MHOTOYTOJIbHUKOB. Tpucekus yria.
Ksanparypa kpyra. YaBoenue kyda. Mcropus uucna 1. 3o10toe cedenne. «Hauana»y EBknuaa.
JI. Ditnep. H. U. JlobaueBckuii. ictopus naroro mocrynara.

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Tema Komnuec | XapakTepucTuka OCHOBHBIX BUJIOB JICSITEILHOCTH yUEHHUKA (Ha
TBO YpPOBHE y4eOHBIX JIeiiCTBHIA)
4acoB
I'maBa 1.Hauanbuble reomerpudeckue cpenenusi(11q)
[Tpsimas u oTpezok | 1 OOBSICHATB YTO TAKOE OTPE3O0K, JIyd, YroJl, Kakue (GpUrypsl
Jlyd u yron 1 Ha3bIBAIOTCS PABHBIMHU, KaK CPAaBHUBAIOTCS U U3MEPSIOTCS

10




CpaBHenue
OTPE3KOB U YIJIOB

N3mepenue
OTPE3KOB

W3mepenue yrios

[lepnenukyispH
bI€ IIPSIMBIC

Pemenue 3amau

KontponbHas
pabora Ne 1

OTPE3KH U YIJIbI, YTO TaKOE IPajyc U rpagycHas Mepa yria,
KaKOM YroJI Ha3bIBaeTCs MPSAMBIM, OCTPBIM, TYIIbIM,
pa3BEpHYTHIM, YTO TAKOE CEPEANHA OTpe3Ka U OuccekTpuca
yrija, Kakue€ yrjibl Ha3bIBAarOTCS CMCKHBIMU U KAKHE
BEPTUKAIBHBIMH; (POPMYTHUPOBATH U OOOCHOBHIBATH
YTBCPKIACHUSA O CBOMCTBAaX CMEKHBIX U BCPTUKAJIBHBIX YI'JIOB;
O6’I)$ICH$ITI), KaKHuC IMPAMBIC Ha3bIBAIOTCA NNCPIICHANKYIIAPHBIMHU,
(opMy/IHpPOBaTH U 000CHOBBIBATH YTBEPKICHUS O CBOMCTBE
JBYX IIPSIMBIX, IEPIICHIUKYIISPHBIX K TPETHE IIPSAIMOMH;
U300paxkaTh M pacno3HaBaTh npocTeimme QUryps Ha
YCPTEIKAX,; pClIaTh 3aJa4r, CBA3aAHHBIC C OTUMU HpOCTeI;'IIHI/IMH

burypamu.

I'masa 2. Tpeyronpuuku(18q)

[IepBblit mpu3HaK
paBEHCTBA Tpe-
YTOJIbHUKOB

MeauaHsl,
OMCCEKTPUCHI U
BBICOTBI
TPEYTOJIbHUKA

Bropoit u Tpetuit
MIPU3HAKH Tpe-

O0bsACHATB, Kakast pUrypa Ha3bIBaeTCs TPEYrOJbHUKOM, UYTO
TaKO€ BEPILIUHBI, CTOPOHBI, IEPUMETP TPEYroJIbHUKA, KaKO!
TPEYTrOJbHUK HA3bIBACTCSI PABHOOEPEHHBIM U KaKou
PaBHOCTOPOHHUM, KaKue TPEyroJbHUKH Ha3bIBAIOTCS
PaBHBIMU; H300pakaTh U PAclHO3HABATh HA YepTexkax
TPEYTOJbHUKU U UX DJIEMEHTHI; (POPMYIUpPOBaTh U JOKA3bIBAaTh
TEOPEMBI O MPU3HAKAX PABEHCTBA TPEYTOJbHUKOB; OOBIICHSITD,
YTO HA3bIBAETCS MEPIEHAUKYISPOM, MPOBEAEHHBIM U3 TaHHOM
TOYKH K JaHHOM MpsAMOii; popMynnpoBaTh U 10Ka3bIBATH

YrOJILHUKOB TEOpeMy O TIEPIICHANKYIISPE K MPSAMOi; OOBICHITH KaKue
3amaun Ha OTPE3KH Ha3BIBAIOTCS MEIMAHOM, OMCCEKTPHUCOM U BHICOTOM
TIOCTPOEHNE TPEyroJibHUKa; (POPMYJIUPOBATH U I0KA3BIBATH TEOPEMBI O
Pemrenue 3am1au CBOWCTBaX PaBHOOCIAPEHHOTO TPEYrOJIbHHUKA; pelaTh 3a1a4H,
KoHTpobHasI CBSI3aHHBIC C MPU3HAKAMH PABCHCTBA TPEYTOJILHUKOB H
pa6ora Ne 2 CBOWCTBaMU PaBHOOEIPEHHOTO TPEYrOJIbHUKA,
(¢opMyHpoOBaTH ONpeieIeHNEe OKPYKHOCTH; OOBSICHATH, YTO
TaKo€ LIEHTP, PAANYC, TUAMETP, XOp/ia OKPYKHOCTH; PEIIaTh
NPOCTEUIIHE 337a4K Ha IOCTPOCHHE (TIOCTPOCHHE yIIIa,
PaBHOTO JAaHHOMY, IOCTPOEHHE OMCCEKTPHUCHI YIIIa,
HOCTPOSHHE NEPIICHIUKY/ISIPHBIX TMPSMBIX, TIOCTPOCHHE
CepeIMHBI OTPE3Ka) U 00Jiee CI0KHBIC 33a]1a4H, UCIIOJIB3Ys
yKa3aHHBIC POCTEHIITNE; COMOCTABJSITH MOJTyYCHHBIH
pe3yibTaT C YCIOBHEM 3aJ[aui; aHAIU3UPOBATH BO3MOYKHBIC
clIydaw.
I'maBa 3. [Tapamnensubie npsmbie (13 )
[Tpuznaku D opMyJIHPOBATH OIPEICIICHUE MTAPAJUICITBHBIX MPSMBIX;
napajuieIbHOCTH OOBSICHATB C TIOMOIIIBIO PUCYHKA, KAKHE YIJIbI, 00pa30BaHHBIC
JBYX MPSIMBIX NIPY TIEPECCUCHHUH JIBYX MPSIMBIX CEKYIICH, HA3bIBAIOTCS
Axcruoma HAKpEeCT JIKAIUMU, KAaKUe OJTHOCTOPOHHUMHU, KaKHe
NapayuienbHOCTH COOTBETCTBEHHBIMU; (DOPMYIUPOBATH U JOKA3BIBATH TEOPEMBI,
MIPSIMBIX BBIpXKAIOIINE MPU3HAKY MapaIebHOCTH JBYX MPSMBIX;
Pemenue 3amau OOBSACHATH, UTO TAKOE AKCHOMBI T€OMETPUHN U KaKue aKCUOMBI
KoHTponbHast YK€ paHee UCIMOJIb30BAIUCH; POPMYITHPOBATH AKCHOMY
pabora Ne 3 napauIeTbHBIX MPSIMbIX U BBIBOJIUTH CIEICTBUS U3 HEE,

(I)OpMy.l'II/IpOBaTL " JOKa3bIBaTb TCOPEMEI O CBOMCTBaxX
MapaiC]IbHBIX IPAMBIX, O6paTHBIC TCOpCMaM O IIpU3HAKaX
napaieJIbHOCTH, CBA3aHHBIC C HAKPCCT JICKAIIUMU,
COOTBCTCTBCHHBIMU U OJTHOCTOPOHHUMMU YTIJIaMHU; B CBA3H C
OTUM O6’BHCHHTL, YTO TAKOC YCIIOBHC U 3aKIIFOUCHUC TCOPCMBI,
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Kakasi TeOpeMa Ha3bIBaeTCsl OOPATHOM 1O OTHOIICHHUIO K
TAHHOU TeopeMe; OOBICHITH, B YEM 3aKITIOYACTCS METO/T
JIOKa3aTeNbCTBA OT MPOTUBHOTO; (DOPMYIUPOBATH U
JIOKa3bIBaTh TEOPEMBI 00 YTiiaX ¢ COOTBETCTBEHHO
NapajuieIbHBIMU U MEPIEHANKYISPHBIMA  CTOPOHAMMU;
MIPUBOIUTH IPUMEPBI UCIIOJIB30BAHUS 3TOTO METO/IA; PELIATh
3a7]a4 Ha BBIYMCIICHHE, I0KA3aTEeILCTBO U TOCTPOCHHUE,
CBSI3aHHBIE C NAPAJUICIbHBIMU IPSMBIMH.

I'naBa 4: CooTHOIIEHUS MEXKly CTOPOHAMM U yIJIaMU TpeyroibHuKa (204)

Cymma yrioB 2 ®opMyIHpPOBaTh M J0KA3BIBATH TEOPEMY O CYMME YIJIOB
TPEYroJIbHUKA TPEYTrOJIbHUKA U €€ CIIEICTBUE O BHELIHEM YIJIE TPEYroJIbHUKA,
CooTHoteHust 3 MIPOBOJIUTH KJIACCU(PUKALIMIO TPEYTOJIBHUKOB TI0 yriiam;
MEX1y CTOPOHaMU (GopMynupoOBaTh U JOKA3bIBATh TEOPEMY O COOTHOLLIEHUSAX
U yrilaMu MEX1y CTOPOHAMHU U yriaMH TPeyrojbHUKa ( mpsMoe u
TpPEeYroJbHUKa 0o0paTHOE yTBEP)KJIEHUS) U CIEACTBUS U3 HEE, TEOPEMY O
KonTposbHas 1 HEpaBEHCTBE TPEYroIbHUKA; POPMYIUPOBATH U JOKA3bIBAThH
pabota Ne 4 TEOPEMBI O CBOMCTBAX MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB
[IpssMoyronbHbIE 4 (TTpsIMOYTOJIBHBIN TPEYTOJBbHUK C yriioM 30°, mpu3HaKu
TPEYrOJbHUKU pPaBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIBHUKOB); (HOPMYIHUPOBAThH
IMocTpoenue 4 OTIpE/IeNIEHUs] PACCTOSIHUS OT TOUYKH J0 IPSIMOM, pacCTOsSIHUE
TPeyroJbHUKA IO MEX]ly TapajuIeIbHBIMHA IPSIMBIMH, PEIaTh 33/1a4H Ha
TpPeM CTOPOHAM BBIUHCIICHUS , JJOKA3aTeNIbCTBO U MOCTPOCHHE, CBA3AHHBIE C
Pemrenue 3amau 5 COOTHOILIEHUSIMU MEKTy CTOPOHAMH U YIJIaMU TPEYTrOJIbHUKA U
KoHTpobHas 1 yriamy TPEyroJIbHUKA U PacCTOSTHUEM MEXIy NapasuieIbHbIMU
paGota Ne5 IPSIMBIMU, TIPYU HEOOXOAUMOCTH ITPOBOJAUTH MO X0y PELICHUS
JOTIOTHUTEIbHBIE TOCTPOCHHUS, COMTOCTABIISTD MOTYyYSHHBIN
pe3ynbTaT C YCIOBHEM 3a/lauH, B 3a/1a4ax Ha MOCTPOEHUE
MCCJIEIOBATh BO3MOXHBIE CIIy4Yau.
HroroBoe nmoBTopenue(84)
[ToBTOpEHME. 7
Pemrenue 3amgau.
Urorosas 1
KOHTpPOJIbHAs
pabota
70
8 KIIACC
Tema Komu- [XapakTepucTuka OCHOBHBIX BUJIOB J€ATEILHOCTH YUCHHUKA (Ha
YEeCTBO |ypOBHE YUEOHBIX JICHCTBUIA)
4acoB
IToBTOpEHNE 2
Kypca reoMeTpuu
7 xacca
I'naBa 5. YUetblpexyroapHUKHU 144.
MHOTOyroJbHUKH 2 OOBSICHATB , UTO TAKOE JIOMaHast, MHOTOYTrOJIbHUK, €T0
[Tapannenorpamm 6 BEPIIUHBI, CMEXXHbIE CTOPOHBI, IATOHAIN, U300pakaTh U
Y Tparnenus pacro3HaBaTh MHOTOYTOJIbHUKU Ha YepTekax; MOKa3bIBaTh
[IpssMOyrobHUK. 4 3JIEMEHTHI MHOTOYTOJIbHHUKA, €r0 BHYTPEHHIOIO U BHEIIHIOO

Pom0. KBagpar

obnacty; popMynupoBaTh ONpEAETICHNUE BBITYKIIOTO
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Pemenue 3amau

MHOT'OYI'OJIbHUKA, I/I306pa)KaTB " pacCrio3HaBaThb BBIITYKJIBIC U

Koumponvnas HEBBITYKJIbIE MHOTOYT'OJIbHUKH; (POPMYIHPOBATH U JI0KA3bIBATD

paboma Ne | YTBEPKACHUS O CYMME YIJIOB BBIITYKJIOTO MHOTOYT OJIbHUKA U
CYMME €ro BHEITHUX YIJIOB; 0OBACHATh, KAKHE CTOPOHBI
(BepIIMHBI) YETBIPEXYTOJIbHUKA HA3bIBAIOTCS
IPOTHBOMOJIOKHBIMH; (POPMYIHPOBATH ONIPEICTICHHUS
napasuiesorpaMmma, Tparneluuu, paBHoOeIpeHHON U
IPSIMOYTOJIBHOM Tpanenuii, npsMoyrojbHuKa, pom0a, KBajpara;
n300paxkaTh U Paclio3HaBaTh ITH YETHIPEXYTOJIbHUKY;
(GopMyIHMpOBaTh M IOKAa3bIBATh YTBEPIKICHHS 00 UX CBOMCTBAX
U IIpU3HAKaX; pelaTh 3aa4l Ha BBIUUCIICHUE, JJOKAa3aTeIbCTBO
U TIOCTPOEHUE, CBSI3aHHBIE C ITUMH BUJIAMU
YeThIPEXYTOJIbHUKOB; 0OBACHATDH, KAKHE JIBE€ TOUKU HA3bIBAIOTCS
CUMMETPUYHBIMU OTHOCUTENILHO MPSAMOU (TOUYKH),B KAKOM
ciydae (purypa Ha3plBaeTCs CUMMETPUYHONW OTHOCUTENIBHO
IpsIMOM (TOYKHM) U YTO TaKOE OCh (LIEHTP) CUMMETPUU (PUTYPBI;
MPUBOAUTH MpUMEPHI GUTYp, 00Ta1al0IIUX OCEBOM
(ueHTpanbHON) CUMMETpPHEH, a TaKke MPUMEPbI 0CEBOH U
LEHTPAJILHON CUMMETPHI B OKpY)Karolllel Hac 00CTaHOBKe.

T'maBa 6. [Timomans 144.

IImomans O0BbsCHATH, KaK TPOU3BOAUTCS U3MEPEHUE TIIOMAICH

MHOTOYTOJbHUKA MHOTOYTOJIbBHUKOB , KAKFE€ MHOTOYTOJIbHUKH Ha3bIBAIOTCS

Inomanu PaBHOBETMKUMH U KaKHe PABHOCOCTABIEHHBIMY;

flapallicsiorpamMma (opMynHUpOBaTh OCHOBHBIE CBOICTBA ILIONIA/AEH 1 BHIBOJUTH C

, TPEYTrOJIbHUKA U .

Tpanemun UX IIOMOILBIO (POPMYIIBI IUIOLIA/IeH MPAMOYTOJIbHHKA,

Teopema napajesnorpaMMa, TpeyroJlbHUKa, Tparnennuu; GopMyJInpoBaTh

[udaropa U JI0Ka3bIBaTh TEOPEMY 00 OTHOILIEHUH IUIOINAAEH

Pemenue 3ama4y TPEYroJIbHUKOB, UMEIOIUX [0 PaBHOMY YIi1y; (POPMYIUPOBATH

Konmponvnas U 10Ka3bIBaTh Teopemy I[lucdaropa u o6patHyto eii; BHIBOAUTD

paboma Ne 2 dopmyny ['epona [uis Iomaay TpeyrojabHUKa; pelaTh 3a1aun
Ha BBIYMCIIEHUE U JIOKA3aTeIbCTBO, CBA3aHHBIE C (POPMYIaMU
iomazaei u reopemoit [udaropa.

I'naBa 7. [logo6ubIe TpeyronpHuku 204.

Onpenenenne OO0BSICHATH, NOHATHE TPONOPLMOHATIBHOCTH OTPE3KOB;

10100HBIX (bopMynHupoBaTh OpeaeseHHEe M0I00HBIX TPEYTOJILHUKOB U

TPEYroJIbHUKOB ko3 dunmenta noxodus; GopmMyaupoBaTh U JOKa3bIBATh

[Tpu3naku TEOpEMbI: 00 OTHOIIEHUH IUIOIIAeH MOOOHBIX

no100us TPEYroJIbHUKOB, O MPU3HAKAX M10A00US TPEYroJbHUKOB, O

TPEYTOJBHUKOB CPEIHEH JINHUU TPEYroJIbHUKA, O IEPECEUEHNN MEINaH

Koumponvnas TPEYTOJIbHUKA, O IPONOPLUOHAIIBHBIX OTPE3KAX B

paboma Ne 3 OPSMOYTOJIBHOM TPEYTOJIbHUKE; OOBSICHATh, KaK MOXKHO

[Ipumenenune UCII0JIb30BaTh CBOMCTBA MOJIOOHBIX TPEYTOJbHUKOB B

no1o0us K U3MEPUTENBHBIX paboTax Ha MECTHOCTH; OOBSICHATh, KaK BBECTU

JI0KA3aTeIbCTBY HOHATHE 1MOA00US AN MPOU3BOJIBHBIX (PUTYDP; POPMYINPOBATH

TEOPEM U OTIPEJENIEHNE U WIUTFOCTPUPOBATEL NOHATHS CUHYCA, KOCUHYCA U

pEIIEeHHIO 3a/1a4 TAHI'€HCa OCTPOTO yria MPsSMOYrOJIBHOTO TPEYrOJIbHUKA;

COOTHOIIECHUS BBIBOJINTH OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO U

MEXAY CTOPOHaMU
U yriamu

3HAuUEHUs CUHYCa, KOCUHYca U TaHreHca i yrios 30, 45, 60
I'paJycoB; peuaTh 3aJauu, CBsI3aHHbIE C TOJ00HEM
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IIPSIMOYT OJIbHOTO

TPECYIrOJIbHUKOB, IJI BBIYUCICHUA 3HAYCHUH

TPEYTrOJbHUKA TPUTOHOMETPUUYECKUX (DYHKIHMI NCIIOJIB30BATh KOMITBIOTEPHBIE
Pemrenue 3anau 1 IIPOTrpaMMBI.
Konmponvnas 1
paboma Ne 4
I'masa 8. OxpyxHocTh 16
Kacarenbnas 3 HccaenoBarb B3aMMHOE PACIIOJIOKEHHE IPSIMON U
OKPY>KHOCTHU OKpPYXXHOCTH; (OPMYIIMPOBATH ONPECICHHE KacaTeIbHON K
LenTpanpHbie U 4 OKpPY>KHOCTH; (OPMYIIMPOBATH U IOKA3bIBATh TEOPEMBI: O
BIIMCaHHBIE YIJIbI CBOMCTBE KacaTeJIbHOM, O IPU3HAKe KacaTeabHOU, 00 OTpe3Kax
Yetsipe 3 KacaTeJIbHBIX, IPOBEIEHHBIX U3 OJTHOM TOUKH; (POPMYIHPOBATH
3aMeyaTesIbHbIe MOHSTHE LIEHTPAJIBLHOTO yrila U IpalyCHON Mephl Iyru
TOYKH OKPYKHOCTH; (OPMYIUPOBATh U JOKA3bIBATH TEOPEMBI: O
OKPY>KHOCTHU BIIMCAHHOM YTJI€, O IPOU3BEACHUH OTPE3KOB MEPECeKAtOINXCs
Brucannas u 4 xopa; GopMynHpoBaTh U 10Ka3bIBaTh TEOPEMBI, CBSI3aHHBIE C
OTIMCAHHAS 3aMeuaTesIbHBIMU TOYKaMU TPEYroJIbHUKA: 0 OUCCEKTpHCE yria
OKPY/KHOCTH U, KaK CJEJICTBUE, O IEPECEUEHUH OMCCEKTPUC TPEYTOIbHUKA; O
Pemenue 3aau 1 CEpEeIMHHOM MEPHEeHIUKYISAPE U, KaK CIEJCTBHUE, O
Konmponvhas 1 MepeceyeHNH CEpeANHHBIX MEPIEHIUKYIIPOB K CTOPOHAM
paboma Ne 5 TPEYTrOJbHUKA; O IEPECEUEHUH BBICOT TPEYTOJIbHUKA;
bopMynupoBaTh ONpeeNeHus] OKPY>KHOCTEH, BIMCAaHHBIX B
MHOTOYT'OJIbHUK U OTMCAaHHOM 0KOJI0 MHOTOYT'OJIbHUKA;
bopMyTHpPOBaTh U TIOKAa3bIBATH TEOPEMEI : 00 OKPY)KHOCTH,
BITMCAHHOM B TPEYrOJIbHUK, 00 OKPY)KHOCTH OIMCAaHHOW OKOJIO
TPEYroJIbHUKA; O CBOWCTBE CTOPOH ONHCAaHHOTO
YeThIPEXYTOJbHUKA; O CBOMCTBE YIJI0B BIMCAHHOTO
YeThIPEXYroJIbHUKA; pelllaTh 337a4M Ha BBIYKCIICHHUE,
JI0Ka3aTeIbCTBO M IOCTPOEHUE, CBSI3aHHBIE C OKPY’KHOCTBIO,
BIIMCAHHBIMU ¥ OIIMCAHHBIMU TPEYTrOJIbHUKAMU U
YeThIPEXYTrOJIbHUKAMH; UCCIIE0BATh CBOMCTBA KOHPUTypaLHid,
CBSI3aHHBIX C OKPYXHOCTBIO, C HOMOII[BIO KOMITBIOTEPHBIX
IPOTrpaMM.
Hrorosoe 4
IIOBTOPEHUE
Bcero 70
9 KVIACC
Tema | Komm- |XapakTepucTHka OCHOBHBIX BHJIOB JI€SITEILHOCTH YU€HHKa (Ha
YECTBO |ypOBHE y4eOHBIX JEHCTBUIN)
4acoB

IloBTOpEHME Kypca reoMeTpuu 8 Kiacca 24.

I'naBa 9. Bektops! 124.

IlonsTHe BCKTOpa

2

CroxeHue u
BBEIUMTAHUE
BEKTOPOB

4

YMHOXKeEHHE

BCKTOpAa Ha YUCJIO.

IIpumenenue
BEKTOPOB B
pelIeHnH 3a1a4

(I)OpMyJ'[I/IpOBaTb ONPCACIICHUA U NIUTIOCTPUPOBATH ITIOHATUS
BCKTOPA, €T0 INHBI, KOJIJIMHCAPHBIX U PABHBIX BEKTOPOB,
MOTHUBHPOBATH BBCACHUC MOHATHM U HeﬁCTBHﬁ, CBA3aHHBIX C
BCKTOpPaMH, COOTBECTCTBYIOIIIUMU ITPUMECPAMHA, OTHOCAIIUMHUCH K
(I)I/ISI/I‘-ICCKI/IM BCKTOPHBIM BCIIMUWMHAM; IIPUMCHATH BEKTOPLI U
JIeNCTBUS HAJl HUMU IpU pCHICHUU I'COMETPUUCCKUX 3aaa4.

14




Pemenue 3anau 1
Koumponvnas 1
paboma Ne |
I'maBa 10. Meron koopauHaT 104.

Koopaunarter 2 OO0BACHATH M WUIIOCTPUPOBATH NOHSTUS IPSIMOYTOJIbHON
BEKTOpa CUCTEMBI KOOPAMHAT, KOOPAUHAT TOUKU U KOOPJMHAT BEKTODA;
[Ipocreitmue 3 BBIBOJMTH U MCIIOJIB30BATh IPU PEHICHUH 33124 (POPMYJIBI
3a/1a4yi B KOOpJMHAT CEPEIMHbI OTPE3KA, IJIUHBI BEKTOPA, PACCTOSHUS
KOOp/IMHATaX MEXJy IBYMSI TOUKaMHU, YPaBHEHUSI OKPY>KHOCTH U MPSIMOH.
YpaBHeHHE 3
OKPYXKHOCTHU U
PSIMOU
Pemrenue 3anau 1
Koumponvnas 1
paboma Ne 2

I'maBa 11. CooTHOIIEHHS] MEX /1y CTOPOHAMH U YTJIaMH TPEYT OJIbHHKA.

Ckang

pHOE MpOU3Be/IeHNnEe BEKTOpoB 144,

Cunyc, KOCHHYC,
TaHT'€HC yTJIa

3

D opMyJIMPOBATh U WLTFOCTPUPOBATH OTIPE/ICTICHUS CHHYCA,
KOCUHYCa, TaHT€HCca U KoTaHreHca yrioB ot 0 qo 180°;

CooTHOIICHUS 6 BBIBOJIUTH OCHOBHOE TPUTOHOMETPHUIECKOE TOXKISCTBO H
MEXTY (dbopMyITBI TPUBEACHHUS; POPMYITHPOBATH U IOKA3HIBATh
CTOpOHAMH U TEOPEMbI CHHYCOB W KOCHHYCOB, IIPUMEHSTh MX TIPU PEIICHUN
yrIaMu TPEYrOJIbHUKOB; OOBSICHATH, KaK UCHOJIB3YIOTCS
TPEYTOJIbHHUKA TPUTOHOMETPHUUECKUE
CxkanspHoe 3
MIPOU3BEICHHE
BEKTOPOB
Pemtenne 3amay 1
Koumponvnas 1
paboma Ne 3
I'maBa 12. JlyimHa OKpY»XHOCTH U IJIOMAIs Kpyra 124,
[IpaBuibHBIC 4 @ opMyJIHPOBATH OIIPEICIICHUE MPABHILHOTO
MHOTOYTOJIbHUKHU MHOTOYTOJIbHUKA; POPMYIUPOBATh U JOKa3hIBATh TEOPEMBI 00
JiuHa 4 OKPY>KHOCTSIX, OITMICAHHOMN OKOJIO MPABHIILHOTO
OKPY>KHOCTHU U MHOTOYTOJIbHUKA ¥ BIUCAHHOW B HETO; BBIBOJUTH U
TUIOIIA/Th Kpyra UCIOJIb30BaTh (DOPMYJIBI ISl BBIYMCIICHUS TUIOIIAIN
Perrenue 3amau 3 NPaBUIBHOTO MHOTOYTOJIBHUKA, €T0 CTOPOHBI, pajinyca
Konmponbnas 1 BITMCAHHOM OKPY>KHOCTH; PElIaTh 33]]a4i Ha TIOCTPOCHHE
paboma Ne 4 NPaBUJILHBIX MHOTOYT'OJIHUKOB; OOBSCHSTh IOHSATHS JUTUHBI
OKPY)KHOCTH ¥ IUIOIIAH KPYra; BEIBOJUTH (POPMYIIBI IS
BBIYHCIICHUS [UTHHBI OKPY>KHOCTH | JUTUHBI IyTH, TIOIIA TN
Kpyra ¥ IOl KpyroBOTO CEKTOpa; MPUMEHSTh 3TH
(dbopMyIBI IPU pELICHUH 3a/1a4.
I'maBa 13. JImwxenue. 64.
[Toustue 2 OOBACHATH , UYTO TAKOE OTOOpaKEHHE MIOCKOCTH Ha ce0s U B
JIBIDKCHUS KaKOM CJIy4ae OHO Ha3bIBAETCS JBIKEHUEM TIIOCKOCTH ;
[TapannenbHbIN 2 OOBSCHATH UTO TAKOE OCEBasi CHMMETPHSI, MapaljieIbHbIN
MepeHoc u MEPEHOC U MIOBOPOT ; 0O0OCHOBBIBATH , UTO ITU OTOOPAKEHUS
MOBOPOT TUTOCKOCTH Ha Ce0sl SIBIISIFOTCS IBUKEHUSIMU; OOBSICHSITh, KaKas

15




Pemenue 3anau

CBSI3b MEXKy JBHKCHHUAMU U HAIOKECHUSAMHU; UIUTFOCTPUPOBATH
OCHOBHBIE BU/IbI ABUKEHUH, B TOM YHUCJIE C IIOMOLIBIO
KOMIIBIOTEPHBIX IIPOrPAMM.

06 akcuomax (24)

AXKCHOMBI

| 2

I'naBa 14 .HauanbHble cBeIeHUS U3 cTepeoMeTpun(S4)

MHororpaHHuku
Teman
IIOBEPXHOCTH
BpallEHUs

5

O0BbACHATH, YTO TAKOE MHOTOTPAaHHUK, €ro I'paHu, pedpa,
BEPILMHBI, JUaroHaJIM, KAKOH MHOTOIPAHHUK Ha3bIBAETCS
BBIIYKJIbIM, YTO TAaKOE€ N-YToJbHAas MpU3Ma, €€ OCHOBAHMSI,
O0KOBBIE TpaHH U OOKOBEIE pEOpa, Kakasi MprU3Ma Ha3bIBACTCS
IpsIMOM M KaKasi HaKJIOHHOM, YTO TaKO€ BbICOTA MPU3MBI, KaKasi
IpHU3Ma Ha3bIBACTCS MapajuIeIeIUIeIOM U KaKoi
napasuleJenunel Ha3bIBaeTCs MPSIMOYTOJIbHBIM;
dbopmynrpoBaTh 1 0OOCHOBBIBATH YTBEPHKICHHS O CBOMCTBE
JaroHajnel napajuiesenunesia u o Kpajapare JuaroHain
IPSIMOYTOJIBHOTO Napajuieenunesia, OObsICHSTh, YTO TaKOE
00BEM MHOTOTPaHHUKA; BBIBOAUTH ( C MOMOLIBIO IPUHIINUIIA
Kaanbepn) popmyny o0bEmMa NpIMOYyroIbHOTO
napajuiesnienuneaa; 00bsICHATh, KAKOW MHOTOTPaHHUK
Ha3bIBAETCS MUPAMUJION, YTO TAKOE OCHOBAHNUE, BEPIINHA,
O0KOBbIE rpaHH, O0KOBBIE pEOpa U BbICOTA MUPAMU/IbI; KaKast
MMpaMu/ia Ha3bIBaeTCs MPaBUIBHOM, UTO Takoe anodema
MpaBUJILHON MUPaMUIbl, IPUBOAUTH PopMyiTy 00bEMa
MUPAMHUJIBL; 0OBACHATD, KAKOE TEJIO Ha3bIBAETCS LIMIIUHIPOM,
YTO TAaKOE €T0 OCh, BBICOTA, OCHOBAHUS, paJnyc, O0OKOoBas
MOBEPXHOCTh, 00Opasyromiue, pa3BEpTka O0KOBOM MOBEPXHOCTH,
KakuMu (popmynaMu BEIpaKarOTCsa 00bEM | TUIONIAIb OOKOBOM
MOBEPXHOCTH IIWIIMHJPA; 0OBACHATH, KAKOE TEJIO HA3bIBAETCS
KOHYCOM, YTO TaKO€ ero 0Ch, BBICOTA, OCHOBAaHUE, OOKOBAast
MOBEPXHOCTH , 00pasyroiue , pa3BépcTka OOKOBOM
MOBEPXHOCTHU, KAKUMHU (HOPMYyJIaMU BBIPAXKAIOTCS 00bEM KOHYyCa
¥ TUIOIA b OOKOBOM MOBEPXHOCTU; OOBSACHATH, KaKas
MOBEPXHOCTh Ha3bIBaeTCs cPepoil U KaKoe TeIo Ha3bIBACTCS
11apoM, 4YTO TaKoe paauyc U quametp cdepsl (1apa), KaKUMH
dbopMynamu BeIpaxaroTcs 00bEM 1apa U IIoIma s cepsl,
n300paxkaTh U Paclo3HaBaTh HA PUCYHKAX MPU3MY,
napasuieJienune]l, tMpaMuay, IIKHIP, KOHYC, MIap.

Hroroeoe nmoBropenue /4.

IToBTOpEHUE.
Pemenne 3agau

HUmocosas
KOHMPOIbHAS
paboma

Bcero

70

Onucanue y4eO0HO-MeTOAUYECKOr0 1 MATEPHAJIbHO-TEXHUYECKOI0 00ecneyeHust
o0pa3zoBarenbHOro nponecca no npeamery <I'EOMETPHS»

1.4.C.Amanacan, B.®@. bymysos, C. b. Kanomues, 3. I'. [lo3usk, U. U. FOguna. TEOMETPUS.
YueOHuk st 7-9 kimaccoB o0meoOpa3zoBaTeNbHbIX yupexaeHuil. Mocksa. "[IpocBemienue",

2014 r.
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2.Amanacsn A.C. T'eometpus 7, 8, 9; paboune tetpaau, M, [Ipocsemenne, 2013(DPI'OC)

3. B.I'. 3uB «/Ilunaktuueckue marepuainsl» 7-9 kiaccol, M. IIpocBemienne

4. A.B. ®apkoB «Tectbl o reometpun» 7;8;9 kinaccsl. M. Dx3ameH

5. [lpwiioskeHne K yueOHUKY Ha 3JIEKTPOHHOM HOCHUTEIIE

6. b.I'. 3uB «3anauu no reomerpun» 7-9 Kiaccel

1. Huenckass M.A. Teomerpus 7-9 xmaccol: CamMOCTOSTENbHbIE M KOHTPOJbHBIE pabOThl. M.;
[Ipocsemienue, 2012.

K Texnumyeckum cpeacrBaM oOydeHHs, KOTOpble MOTYT 3()()EKTHBHO HCHOJB30BATHCSA HA
YpOKax MaTeMaTUKH, OTHOCATCS KOMIIBIOTEP U Jp.

[Tpumeps! pabOT MPH UCTIOIH30BAHUN KOMITBIOTEPA!
- MIOUCK JIOTIOJIHUTENbHON nHpopMaiu B IHTepHeTE;
— CO3/IaHuE TeKCTa JI0KJIaia;
— 00paboTKa TaHHBIX TPOBEACHHBIX MATEMATUYECKUX UCCIIEIOBAaHUH;
— CO3JaHie MYJIbTUMEIMNHHBIX Mpe3eHTalUi (TEeKCTOB ¢ pUCYHKaMH, (pororpagusmMu u T.1.), B
TOM YHCIIe JUTSI TPECTABICHHUS PE3YIIbTATOB UCCIIEA0BATEICKON U TIPOCKTHOM JeSITeTbHOCTH.

[Ipr wCroNE30BaHUH KOMITBIOTEpA YUaIWecs MPHMEHSIOT TIOJydeHHbIE Ha YypoKax
WHOOPMATUKH WHCTPYMEHTAJIbHBIC 3HAHUS (HAapHMeEp, YMEHHS padoTaTh C TEKCTOBBIMH,
rpadUecKUMHU peJaKTOpaMH | T.J.), TEM CaMbIM y HUX (POPMHPYETCS TOTOBHOCTh M TIPUBBIYKA
K MMPaKTHICCKOMY MPUMEHEHUIO HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH.

TexHuueckre cpeacTBa Ha ypOKax MaTeMAaTHKH MIUPOKO TPHUBIEKAIOTCS TaKKe IPH
MMOJITOTOBKE MPOEKTOB (KOMITBIOTED ).

PexoMeHaanum mo ocHaIIeHUI0 y4eOHoro npouecca. OcHaileHue mpoiecca oOydeHus
MaTeMaThkKe oOecreunBacTcss OMOMMOTEYHBIM (POHIOM, TEYATHBIMH TOCOOMSIMH, a TaKKe
MH(OPMALMOHHO-KOMMYHUKATUBHBIMUA ~ CPEACTBAMH,  3KPAHHO-3BYKOBBIMH  IOCOOUSIMH,
TEXHUYCCKUMH CPEJICTBAMH OOyYeHHMsI, YICOHO-TIPAaKTHYECKUM MU y4eOHO-T1a00paTOpHBIM 000-
pyJIOBaHHUEM.

B koMmiexT neyaTHbIX MOCOOUH 11e1eco00pa3Ho BKIIOYUTH TAONIUIbI IO MaTeMaTuke, B
KOTOPBIX JOJKHBI OBITH MPEICTaBJICHBI IPaBHia ACUCTBUI C YMCIAMU, TAOIUIBI METPUUYECKUX
Mep, OCHOBHBIE CBEICHHS O IUIOCKMX M MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax,
OCHOBHbIE MaTeMaTHu4eckre GOpMyIIbl, COOTHOUICHHUS, 3aKOHBI, FPaQUKU (PYHKIIHUHA.

Kpumepuu ouenueanusa no ceomempuu
1. Copepxxanue u 00beM MaTepHalia, oJUIeKaIIero MPoBepKe, onpeensercs mporpammoit. [Ipu
MIPOBEpPKE YCBOEHUSI MaTepuayia HY)>XHO BBISBJISATH MOJHOTY, MPOYHOCTh YCBOCHHS yJallUMUCS
TEOPHUU U YMEHUS IPUMEHATD €€ Ha MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaIIUSX.
2. OcHoBHBIMU (popMaMH MPOBEPKH 3HAHUM M YMEHHUH ydalluXcsl MO MaTeMaTUKE SBIISIOTCS
MMCbMEHHAsi KOHTPOJIbHAsL paboTa U YCTHBIN OMpOC.
[Ipn olleHKE NHCBMEHHBIX M YCTHBIX OTBETOB YYHTENb B IMEPBYIO OYepeb YYUTHIBAET
MOKa3aHHbIE y4alluMUCA 3HaHUS U yMeHHs. OlleHKa 3aBUCUT TaKXKe OT HAWYHs U XapakTepa
MOTPEIIHOCTEM, TOMYIIEHHBIX YYalllUMHUCS.
3. Cpeau MOTpenrHoCTe BBIACIAIOTCS OMIMOKY U Heo4eThl. [[orpenHoCTh cunTaeTcs OIIMOKOH,
€CJIM, OHA CBUJIETEIBCTBYET O TOM, YTO YYEHUK HE OBJIAJIE]l OCHOBHBIMHU 3HAHUSAMH, YMEHUSIMU,
yKa3aHHBIMH B IIPOTpaMMe.
K Henmouyeram OTHOCATCS MOTPEIIHOCTH, CBUAETEIHCTBYIOIIUE O HEAOCTATOYHO IOJIHOM WIIU
HEJO0CTATOYHO MPOYHOM YCBOSHUU OCHOBHBIX 3HAHWN M YMEHHU WM 00 OTCYTCTBUU 3HAHUIL, HE
CUMTAIOIIUXCS B MpPOrpaMMe OCHOBHbIMH. Hemouetamu Takke CUMTAIOTCS: MOTPEIIHOCTH,
KOTOpbIE HE TIPUBENN K UCKAKEHUIO CMBICIIA MOJIYYEHHOTO YYEHUKOM 3a/IaHus WU Criocoda ero
BBITIOJTHEHUS; HEAKKYpaTHAas 3alliCh; HEOPEKHOE BRIMOTHEHHE YEPTEXKa.
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I'panuna Mexay omuOKaMu M HEIOYETaMU SBJIIETCS B HEKOTOpPOM cTemeHu ycinoBHOU. Ilpu
OJTHUX OOCTOSITEIBCTBAX JOMYIIEHHAs YYAIlMMHUCS MOTPEIIHOCTh MOXET paccMaTpUBATHCS
yuuTeJIeM Kak OoIIMOKa, B IPyroe BpeMsi U IIpU APYTHX 0OCTOSATEIBCTBAX — KaK HEJ0YeT.

4. 3amaHus Ui YCTHOTO M HMCBbMEHHOIO OIPOCa YyYalllUXCS COCTOSAT U3 TEOPETUYECKUX
BOIIPOCOB U 3a/1a4.

OTBeT Ha TEOPETHUYECKUH BOIPOC CUUTAETCA OE3YNpPEUHbIM, €CJIM 10 CBOEMY COJEPKAHUIO
MOJTHOCTBIO COOTBETCTBYET BOIPOCY, COJECPKHUT BCE HEOOXOJMMBIE TEOPETHYECKHE (aKThl s
000CHOBaHHBIE BBIBOJIBI, & €70 M3JI0)KCHUE M MMCHbMEHHAS 3allCh MAaTEeMaTHYE€CKH T'PAMOTHBI U
OTJINYAIOTCSI TOCIIEI0BATENLHOCTBIO U aKKYPaTHOCTBIO.

Pemenne 3amaum cumraercs Oe3ynmpedyHBIM, €CIM NPaBWIBHO BBIOpaH CHOCOO pelieHws,
CaMOpEIIEHUE CONPOBOXKJIAETCSI HEOOXOIUMBIMU OOBSICHEHUSIMH, BEPHO BBIIIOJIHEHBl HYXKHBIE
BBIYMCIIEHUS M TNpeoOpa3oBaHUs, MOJY4YEH BEPHBIM OTBET, IMOCIEJOBATEIBLHO U AKKYpaTHO
3aMMCcaHo pelieHue.

1. Onenka oTBeTa ydamerocs IpH YCTHOM M THCbMEHHOM OINpPOCE MPOBOJUTCS IO
NATHOAJUIBHOW CHCTEME, T. €. 3a OTBET BBICTaBJISIETCS OJHAa M3 OTMeTok: 1 (1oxo), 2
(HEYTOBIETBOPUTEINBHO), 3 (YIOBIECTBOPHUTENHHO), 4 (XOpOI1I0), 5 (OTIUYHO).

2. YU4uTenb MOXET TOBBICUTh OTMETKY 32 OPUTHHAJBHBIN OTBET Ha BOTPOC WM OPUTHHAIHLHOE
pelleHre 3aJady, KOTOpble CBUIETEIbCTBYIOT O BBICOKOM MAaTeMaTH4YeCKOM pa3BUTUU
yuamierocsi; 3a pelieHre Oojiee CI0XKHOW 3aJauyd WJIM OTBET Ha 0Oojiee CIO0XKHBIA BOIpPOC,
MpeI0KEHHBIE yYallleMycsl JOMOJHUTEIBHO TIOCTIE BHIIIOJHEHUS UM 33/1aHUH.

Kpumepuu oumuook

K rpy0biMm ommbOkamM OTHOCATCS OIIMOKH, KOTOphle OOHApPY)KWBAIOT HE3HAHUE
ydaiuMucs (Gopmys, TMpaBujl, OCHOBHBIX CBOMCTB, TEOpEM M HEYMEHHE HUX MPUMEHSTh;
HE3HaHUe MPUEMOB PEIICHU 3a/1a4, paCCMaTPUBAEMbIX B ydeOHUKAX, a TAKKE BbIUMCIUTEIbHbIC
OILLIMOKY, €CIIM OHU HE SIBJISIFOTCS OMUCKOM;

K mHerpyObiM ommOkaM OTHOCSTCS: MOTEpsl KOPHS WM COXpaHEHHE B OTBETE
MTOCTOPOHHETO KOPHS; OTOpackiBaHne 0€3 0OBSICHEHUI OJTHOTO W3 HUX M PaBHO3HAYHBIC M,

K Henmoueram oTHOCSATCS: HEpallMOHAIbHOE pEIICHHE, OMHMCKH, HEAOCTATOYHOCTh WIIH
OTCYTCTBHE MOSICHEHUI1, 000CHOBaHHI B PEIICHUSX

OuyeHKa yCmHbIX OM6Eem o8 yuauuxcs
OTBET OLICHUBAECTCS OMMEMKOU «I», €CIIA YUCHUK:
e TIOJIHO PAcKphLUI COJECpPKaHUE MaTepHalia B 00beMe, MPEayCMOTPEHHOM MPOTPaMMOK 1
y4eOHUKOM,
e U3JIOKHJI MaTepraj rPaMOTHBIM SI3bIKOM B OTIPE/ICIICHHOM JIOTHYECKOM
MOCIEA0BATENLHOCTH, TOYHO
HCIOJIb3YS MATEMAaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;
e TMPaBUIBHO BHIOJHWI PUCYHKH, YEPTEKHU, TpadUKU, COMMYTCTBYIOILIUE OTBETY;
e IOKa3aJ YMEHHE WLTIOCTPUPOBATH TEOPETUUECKUE MOJIOKEHUS KOHKPETHBIMU
puMepamu,
MIPUMEHATh UX B HOBOM CUTYallUU MPHU BBINIOJIHEHUU MIPAKTUUECKOTO 3aJaHus;
e IIPOJIEMOHCTPUPOBAJI YCBOCHHUE PAHEE U3YUEHHBIX COMYTCTBYIOIIMX BOIIPOCOB,
c(OpPMUPOBAHHOCTh M YCTOMYMBOCTH UCTIONB3YEMbIX MPU OTPAOOTKE YMEHHUI 1 HABBIKOB;
e OTBEYAJl CAMOCTOSITENILHO 0€3 HaBOSAIINX BOIIPOCOB yUUTENs. BO3MOXKHBI OJTHA - /IBE
HETOYHOCTH IPH OCBEIIEHUH BTOPOCTENEHHBIX BOIPOCOB UJIM B BBIKJIAAKAX, KOTOPBIE
YUEHHUK JIETKO MCIPABUII IO 3aMEUYAHUIO YUUTEIIS.
OTBeT OLIEHUBACTCS OMMemKOU «4», €CIIi OH YIOBJIETBOPSET B OCHOBHOM TpeOOBaHUSIM Ha
OLIEHKY «5», HO IIPU 3TOM UMEET OJIUH U3 HEI0CTATKOB:
e B U3JIOKEHUH JIOMYIIEHBI HEOOIbIITHE MPOOETbl, HE HCKA3UBIINE MATEMAaTHIECKOE
COJIepKaHUE OTBETA;
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e JIOMYIICHBI OJIUH - JIBA HEJI0OUETA MPU OCBEIIEHUH OCHOBHOIO COJICPKaHUSI OTBETA,
HCIIPABJICHHBIE TI0 3aMEYAHUIO YUUTES;

e JIOMYIICHBI OMKOKA WA OOJIee IBYX HEAOUYETOB MPH OCBEIICHUH BTOPOCTETICHHBIX

BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO MCIIPABIICHHBIE 0 3aMEYAHHUIO YUUTEIS.
Ommemxa «3» CTaBUTCS B CIEAYIOIINX CIIy4asX:

e HEMOJIHO WJIM HEMOCIEI0BATEIHHO PACKPBITO COICPKAHUE MaTepuaa, 1Mo MoKa3aHo
oOI1ee MOHUMAaHKE BOIIPOCA U IMPOIEMOHCTPUPOBAHBI YMECHHSI, TOCTATOYHBIC TSI
JATLHEHIIIETO YCBOCHHS MPOTPAMMHOT0 MaTepuana (omnpeneneHubie « TpeboBaHusIMH K
MAaTeMaTHYECKOM MOrOTOBKE YUAIIUXCS));

e  HWMEIUCH 3aTPYJAHCHUS U JIOTYIICHBI OIIUOKHU B ONPEICTICHUH ITOHSITHH,
WCIIOJb30BAHUH MAaTEeMaTUYECKON TEPMUHOJIOTUH, YepPTEekKaX, BHIKIIAIKAaX, UCITPABICHHBIC
MOCJIE HECKOJIBKUX HABOISIIUX BOITPOCOB YUUTETIS;

e YUYEHUK HE CHPABWICS C MPUMEHEHHEM TE€OPUHU B HOBOM CUTYAIIMU MPHU BHITIOJTHEHUN
MPAKTUYECKOTO 3aJaHusl, HO BBITTOJTHIII 3aaHHS 0053aTeTHOTO YPOBHSI CIIOKHOCTH TIO
JTAHHOM TeMe;

e TIPHW 3HAHWUU TEOPETUUECKOTO MaTepuasia BhISIBIIEHA HEAOCTaTOYHAs CHOPMHUPOBAHHOCTH
OCHOBHBIXYMEHHUH U HABHIKOB.

Ommemxa «2» CTaBUTCS B CIIEYIOIINX CIydasX:

e HE PACKPBITO OCHOBHOE COJEPIKaHNE YUeOHOTO MaTepHraa;

e 0OHApY)KEHO HE3HAHWE WM HETIOHHMMAaHHUE YICHUKOM OOJIbIIICH WU HanboJee BaKHOM
yacTH yueOHOro MaTepHana;

e JIOMYIICHBI OITUOKHK B OTIPEICTICHUY TTOHSITHH, MIPU UCTIOTH30BAHUHA MaTEMATHIECKOM
TEPMUHOJIOTHH, B PUCYHKAX, YepTEkKaxX UIU rpaduKax, B BEIKIAIKAX, KOTOPHIC HE
HCIIPABIICHBI N1OCJIE HECKOJIBKUX HABOASIINX BOIIPOCOB YUUTEIIS.

Ommemxa «1» CTaBUTCS, €CIIU:

e  YYEHUK OOHApPYKUJI MIOJTHOE HE3HAHUE M HETIOHMMaHHUE U3y4aeMOoro y4eOHOro MaTepuasia
WJIM HE CMOT OTBETUTh HU HA OJMH U3 MMOCTABJIEHHBIX BOMPOCOB 0 U3y4aeMOMY
Marepuainy.

Ouyenka nucemeHHbIX padom yuaujuxcs
Ommemka «5» CTaBUTCS, €CIIU:

e paboTa BBINOJIHEHA MTOJHOCTHIO;

e B JIOTUYECKUX PACCYXKJICHUSAX U 0OOCHOBAaHUH PEIICHUs HET MpoOeIoB U OMMOOK; B
pELICeHUH HEeT MaTeMaTHYeCKUX OMUOOK (BOZMOKHA OJHA HETOYHOCTh, ONHCKA, HE
SIBJISIOIASACS CJEICTBUEM HE3HAHUS WM HEMOHUMaHUs y4eOHOTO MaTepuana).

Ommemka «4» CTaBUTCS, €CIIU:

e paboTa BBIMOJIHEHA MOJHOCTHIO, HO 00OCHOBAHUS 1IATOB PEIICHUS HEAOCTATOYHBI (eCIu
yMeHHE 000CHOBBIBATH PACCYKICHUS HE SIBISLIOCH CIIEIUATbHBIM O0BEKTOM IIPOBEPKH);

e JIONMYyIICHA OJHA OIIMOKA WM JIBa-TPU HEJOYETa B BBHIKIIAIKAX, PUCYHKAX, YEPTEKaxX HIIU
rpadukax (eciy 3T BHIBI paOOThI HE SBIISUIUCH CIIEIIUATBLHBIM O0BEKTOM IPOBEPKH ).

Ommemxka «3» CTaBUTCS, €CIIN:

e JIOMyIICHBI O0JIee OHON OMIMOKHU UK O0Jiee IBYX-TPEX HEI0UETOB B BBIKIIAIKAX,
yepTexax Win rpadukax, HO yyaliuiics Brajeer 00g3aTelbHBIMI YMEHUSIMH 110
MPOBEPSIEMOI TEME.

Ommemxka «2» CTaBUTCS, €CIIH:

e JIOMYIICHBI CYIIECTBEHHBIE OIIMOKH, MOKA3aBIINE, YTO YUALUNCS HE BIaJeeT

00s3aTeNbHBIMA YMEHUSMH T10 JTaHHOM TeMe B TIOJTHOM Mepe.
Ommemxka «1» CTaBUTCS, €CIIH:

e paboTa moka3zaia IMOJHOE OTCYTCTBUE y YUallerocs 00s3aTelbHbIX 3HAHUH U YMEHUH 110

MIPOBEPSEMO TeMe UM 3HAYUTENIbHAS YacTh pabOTHI BHITIOJTHEHA HE CAMOCTOSITENIBHO.
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