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INOACHUTEJIBHAS 3AIINCKA

OBLIASI XAPAKTEPUCTUKA YYEBHOI'O KYPCA "T'EOMETPUA"

Pabouass mporpamma o yde6HOMy Kypcy '"T'eomerpmsa’” mis obyuarommxcs 7-9 Kiaccos
paspaboraHa Ha ocHoBe @DemepasbHOrO TOCYAAPCTBEHHOTO OOpa30BaTeIbHOTO CTaHAApTa
OCHOBHOrO 0O0I1Iero o6pa3oBaHMsI C YYETOM WM COBPEMEHHBIX MMPOBBIX TpPebOOBaHMIA,
MPeIbSB/ISIEMBIX K MaTEMaTMYECKOMY OOpa3OBaHMIO, M TPAOMLIMII POCCUINCKOTO OOpa3soBaHMS,
KOTOpbIe 06€eCIeurBalOT OBJIaIeH/ e KITFOUEBbIMY KOMIIETEHIIMSIMM, COCTAB/ISIIOIIMMM OCHOBY [IJISI
HeIpepbIBHOIO 00pa3oBaHMsI M CaMOPasBUTMS, @ TaKKe IIeJIOCTHOCTh OOILIEKYJIbTYPHOrO,
JIMYHOCTHOTO ¥ ITO3HABATEJIbHOTO PasBUTHUS OOyUaloOlIMXCs. B mporpamMme yuTeHbl UAEU U
nosioskeHmst KoHuenuym pa3BuTus MateMatnueckoro oopasoanms B Poccuiickoin ®eneparym. B
amoxy 1udbpoBoy TpaHchopmalmu Bcex chep ueloBeueckon esTeIbHOCTY HEBO3MOSKHO CTaTb
06pa3oBaHHBIM COBPEMEHHBIM YeJIOBEKOM 6e3 6a30BOM MaTeMaTMUeCKOM IMOATOTOBKU. Y3Ke B
IIIKOJIe MaTeMaTyKa CJIY>KUT OIMIOPHBIM IIPEIMETOM [JIsI U3YYEHUSI CMEKHBIX OUCIUILINH, a TIoc/Ie
IIKOJIbl peaJibHOM HEeOOXOOMMOCTbIO CTAaHOBUTCS HEIpepbIBHOE 0Opa3oBaHue, 4TO Tpebyer
TOJTHOLIEHHOV 6a30BOJ 00111e06pa30BaTe/IbHONM IMOJTOTOBKM, B TOM YMC/Ie M MaTeMaTUUeCKOI.

OT0 00YC/IOBJIEHO TEeM, YTO B HalllM AHMU PACTET YNCIO IIpodeccuil, CBSI3aHHBIX C
HEIMOCPeICTBEHHbIM IpPMMEHEHNEM MaTeMaTMKU: M B cdepe S5KOHOMMKM, UM B Ou3Hece, U B
TEXHOJIOTMUECKUX OOJIaCTsX, M MAaxke B TyMaHUTapHbIX cdepax. Takum o6pasom, KpyT
IIIKOJTbHMKOB, JJISI KOTOPBIX MaTeMaTiKa MOKET CTaTh 3HAUYMMbIM ITPEIMETOM, PacCIIMpseTCs.

[TpakTMueckass MOJIE3HOCTb MaTeMaTUKM OOYC/IOBJEHA TEM, YTO €€ TPeIMETOM SIBJISIOTCS
(dbyHIaMeHTaJIbHbIEe CTPYKTYpPbI HAIllero Myupa: MPOCTPAaHCTBEHHbIE (OPMbI U KOJIMUYECTBEHHbIE
OTHOILLIEHMSI OT TMPOCTENIINX, YCBAaMBAEMbIX B HEMOCPEICTBEHHOM OIIbITE, IO IOCTATOYHO
CJIOKHBIX, HEOOXOAMMBIX IJIS1 PasBUTMUS HAyUHbIX M TPUKIAOHBIX uaeil. Be3 KOHKpeTHbIX
MaTeMaTUYeCKUX 3HAHWI 3aTPyAHEHO TMOHMMaHMue IMPUHIMIIOB YCTPOMICTBA M MCIOJIb30BaHMS
COBPEMEHHOW TEXHMKM, BOCIPUSITME WM WHTEpIpeTanus pasHOOOpasHOM COUMAIbHOM,
SKOHOMMYECKOM, MOJUTUYECKOV MHbopMalmu, Maso3ddeKTMBHA MOBCEIHEBHAsT MMPAaKTUYeCKast
IesTebHOCTh. KaskmoMy uYeJloBeKY B CBOEH JKM3HM IPUXOIUTCS BBINOJHATh PacyéThl U
COCTaBJISITh aJITOPUTMbI, HAXOAUTh U MPUMEHSTh (OPMYJIbI, BJaJeTh MPAKTUUECKUMM TTPUEMAMMU
reOMEeTPUYECKUX M3MEPEHUI U TOCTPOEHUI, YMTaTh MHGOPMALIMIO, MPEICTaBJIEHHYIO B BUIE
Tabynil, OuMarpaMm ¥ TpaduKOB, XUTh B YCJIOBUSIX HEOIPENENEHHOCTM U IOHUMATh
BEpPOSITHOCTHBIN XapaKTep CTYyYaiiHbIX COOBITUIA.

OpHOBpeMeHHO C pacipeHeM chep MpUMeEHEHMST MaTeEMaTUKM B COBPEMEHHOM OOIIIECTBE BCE
6ojiee BaKHBIM CTaHOBUTCS MaTeMaTUUECKUI CTUJIb MBIIUIEHNMs], TPOSIBJISIOIIMIICI B
Ompee/IEHHbIX YMCTBEHHbBIX HaBbIKax. B mpoliecce n3yueHns MaTeMaTUKM B apceHasl MpUEMOB U
METOZOB MBIIIIJIEHNMSI YeJIOBeKa eCTECTBEHHbIM 06pa3’oM BKJIIOUAIOTCS MHAYKIMS U JeTyKIINS,
00600I1IeHre ¥ KOHKpeTM3alyusl, aHaiuM3 WU CUHTe3, KaaccubuKaimsi M CUCTEMAaTU3aIus,
abcTparupoBanme u aHajmorus. OOBEKTbl MaTeMaTUMUYECKMX YMO3aK/IIOUeHMit, IMpaBuia UX
KOHCTPYMPOBaHMSI PACKPBIBAIOT MEXAHU3M JIOTMYECKUX MMOCTPOEHMIA, CIIOCOOCTBYIOT BbIPaOOTKE
yMeHus: HOpMyIMpoBaTh, OOGOCHOBBIBATh M [TOKa3bIBaTh CYXKIEHWUSI, TEM CaMbIM DPa3BUBAIOT
JIOTMYECKOe MbIlUIeHre. Bepayilas posib TPUHAOJIEKUT MaTeMatvke ¥ B (OPMMUPOBAHUMU
aJITOPUTMUYECKOIM KOMITOHEHTbI MBIIIUIEHMS] ¥ BOCITUTaHUM YMEHMIA JeMCTBOBATh 10 3aJaHHbIM
aJIropuTMaM, COBEpPIIIEHCTBOBATh M3BECTHbIE ¥ KOHCTPYMPOBaATh HOBbIE. B mporiecce pereHust
3ala4 — OCHOBOVM YYeOHOM OesITeJIbHOCTM Ha YpOKaxX MaTeMaTUMKM — Ppa3BMUBAIOTCS TaKKe
TBOpYECKas ¥ MPUKJIaJHast CTOPOHbBI MbIIILJIEHNS.

O6yueHne MaTemMaTuke [JaéT BO3MOMKHOCTb pasBMBaTh Y OOYYAIOUIMXCSI TOYHYIO,
palOHAIbHYIO U MH(DOPMATUBHYIO peub, YMeHMe OTOMpaTh HanboJiee MOAXOSIINE SI3bIKOBBIE,
CMMBOJIMUECKMe, Tpaduueckme CpeacTBa [Jid BBIPAKEHUS CYKIEHUIM U HaArJIIIHOTO WUX
MpeCcTaBIeHMs.

Heob6xomnmbiM KOMIIOHEHTOM 00111e} KYJIbTYpPbl B COBPEMEHHOM TOJIKOBAaHUY SIBJISIETCS 0b11Iee
3HAKOMCTBO C METOHaMy TO3HaHMs OeliCTBUTEIbHOCTH, IIPeICTaB/IeH e O MMpeaMeTe M MeTOaax
MaTeMaTUKM, UX OTAMYMM OT METOHOB JPYI'MX eCTeCTBEHHbIX M T'yMaHUTAapHBIX HayK, 00
OCOGEHHOCTSIX TMPUMEHEHMS MaTeMaTUKY [IJI pellleHus HayYHbIX M MPUKJIaAHBIX 3a7ad. Takum



06pasoM, MaTemMaTMueCcKoe 0Opa3oBaHye BHOCUT CBOM BKJaf B (popMupoBaHye OOIIEeN KYJIbTYPbI
yesioBeKa.

V3ydyeHne MaTemMaTMKM TaKKe CIIOCOOCTBYET 3CTETMUECKOMY BOCIIUTAHMIO YeJIOBEKa,
MOHMMAHMIO  KPacOTbl M  M3SIIECTBA MaTeMaTMYECKMX  PACCYKIEHMI, BOCIPUSITUIO
reoMeTpuyeckux Gopm, YCBOEHUIO UAEN CUMMETPUN.

LHEJU N3YYEHUSA YYEBHOTI'O KYPCA "TEOMETPUSA"

«MaTeMaTuKy yske 3aTeM YUUTb HaJ0, UTO OHA YM B MOPSIAOK IMIPUBOIAUT», — TIMCA BEJIVKUI
pycckuit yueHbin Muxamn BacwibeBuu JlomoHocOoB. I B 3TOM CcOCTOMT OfHa M3 ABYX Liejen
00yuYeHMs] reOMeTpuM KaK COCTABHOM YaCTM MaTeMaTMKM B IIKOJIe. DTOW I COOTBETCTBYET
IoKa3zaTesIbHas IMHUS TTpernogaBanus reometpun. Criemys peAcTaBAeHHON pabouen mporpaMme,
HauMHas C CeObMOro Kjacca Ha YpOKaxX TeoOMeTpuMM OOYYAIOIIUIACS YUUTCS ITPOBOIUTD
JlOKasaTeJibHble pPacCyXKOeHusl, CTPOUTb JIOTMUYECKME YMO3aKJIIOUeHUs, JNOKa3bIBaTh MCTUHHBIE
YTBEPsKIEHMS ¥ CTPOUTDH KOHTP MTPUMEPHI K JIOXKHBIM, TPOBOAUTD PACCYKIEHMS OT «ITPOTUBHOTOY,
OT/IMYaThb CBOMCTBA OT TMPU3HAKOB, GOPMYJIMpPOBaTh OOpaTHbIe YTBEPKIAEHMS. YUeHUK,
OBJIAIEBIIINI MICKYCCTBOM PaCCy’KAaTh, OyIeT MPUMEHSTh €r0 ¥ B OKPY>KAIOIIEN KU3HNA.

Kaxk nucan reomerp u negaror Urops @enoposuy Illapeiruy, «10apMu, MOHMMAIOIIMMK, YTO
TaKoe OKa3aTe/JIbCTBO, TPYAHO M Ja’ke HEBO3MOKHO MaHUITYJIMPOBaTh». VI B 3TOM COCTOMUT
BO)KHOE BOCIIATaTeJbHOE 3HAaueHMe M3YUeHMs] reoMeTpuM, Mpucyilee MMEHHO OTeyeCTBEHHOM
MaTeMaTMUecKoM IKoje. BmecTte ¢ TeM aBTOpBHI MPOrpamMMbl MPEIOCTEPEraloT YUUTENST OT
u3miIHero hbopmanusma, 0COOeHHO B OTHOIIIEHMYM Havyal M OCHOBaHUM reoMeTpun. OpaHITy3CKumi
matematuk »KaH [IbeJOHHE IO 3TOMY IMOBOMY BbICKa3aJicsa Tak: «UYTO KacaeTcsl AeIMKaTHOMN
po6JIeMbI BBEIEHUS «aKCHMOM», TO MHE KasKeTCsI, UTO Ha IepPBbIX ITOpaxX HY>KHO BOOOIIIe 136eratb
MPOU3HOCUTH camoO 3TO cyioBo. C Apyroit ke CTOPOHBbI, He CjeAyeT YMyCKaTb HU OIHOM
BO3MOXXHOCTH [1aBaTh MPUMephI JIOTMYECKMUX 3aKTIOUEeHNI, KOTOpbie KyAa B OoJblliell Mepe, yeM
uaes akCHOM, SIBJISSIOTCSI MCTUMHHBIMM M €IVHCTBEHHbIMM [BUTATEISIMM MaTeMaTUYeCKOTro
MBbIILIJIEHUSI».

Bropoit 1e1pi0 M3yueHuss TeOMeTpUM SIBJISIETCSI MCITOJIb30BaHMe €€ KaK MHCTPYMEHTa Ipu
pelleHn Kak MaTeMaTUUeCKX, Tak ¥ MPaKTUUeCKMX 3a/lau, BCTPEUAIOIIMXCS B PeaibHOM SKU3HM.
OKOHUMBIIMIA KypC TE€OMETPUM IIKOJbHUK [OJDKEH OBbITh B COCTOSIHUM  OIPEIEeSTUTD
reoMeTpuyeckyo Gurypy, onmcarb CJIOBaMM JAaHHbBIM YEPTEX WIM PUCYHOK, HAUTU TUIOLIAIb
3eMeJIbHOTO y4YacTKa, pPacCYMTaTb HEOOXOOMMYIO IJIMHY OITOBOJIOKOHHOTO Kabenst Wi
Tpebyemble pa3Mephbl rapaska JJjisi aBTOMOOWISl. DTOMY COOTBETCTBYET BTOpPAsi, BbIUMCIUTETIbHAS
JIVMHMUSIT B M3YYEHUM TeoMeTpuy B IKoje. JlaHHas MpakTMyecKass JMHUS SIBJIIETCSI He MeHee
BaykHOM, yeM nepBas. Emée [lraTon nmpenmnuceiBaj, uToObl «rpaskgade [IpekpacHoro ropoma Hu B
KOeM CJIyJyae He OCTaBJISIIM FeOMeTPHIO, Bellb HEeMaJIOBasKHO Jaxke MOOOYHOe e€ NMpuMeHeHre —
B BOEHHOM [ieJie J1a, BIIpOYeM, 1 BO BCeX HayKaxX — [Jis JIYUIllero UX YCBOEHMSI: Mbl Bellb 3HaeM,
Kakass OeCKOHeUYHasr pasHuIla CYIIECTBYeT MEXKOY YeJOBEKOM IPUYACTHBIM K TEeOMETPUU WU
HeNpuYacTHbIM». [IJI1 9TOro YuMTENI0 PpEeKOMEHAYeTCs MoAOupaTh 3ajauy IPaKTUUYEeCKOro
XapakTepa JIJIsl paCCMaTPUBAaeMbIX TEM, YUUTD JIETEN CTPOUTHh MaTeMaTUUECKMEe MOJIEJIN PeaTbHbIX
SKM3HEHHBIX CUTyalluii, MPOBOAUTbH BbIUMCIEHMSI U OlIEHUBaTh afeKBaTHOCTb ITOJTyUYeHHOTO
pesynbrata. KpaiiHe BakHO TOMYEPKMBATH CBSI3W TEOMETPUM C JOPYTMMM IIpeaMeTaMu,
MOTMBMPOBATb  MCIIOJIb30BaTh  ONpeNesieHusI TreoMeTpuuyeckux  GUryp U TOHSTUM,
IEMOHCTPUPOBATh TIPMMEHEHME TTOTyYEeHHbIX YMEHMUI B QU3MKe U TEXHUKe. DTU CBSI3U Hambosee
SIPKO BUAHBI B TeMax «Bektopbl», « TpuroHomerpuueckme cCOOTHOILIEHUS», «MeToa KoopAauHaT»
u «Teopema IIudaropa».

MECTO YYEBHOTI'O KYPCA B YYEBHOM II/TIAHE

CornacHo yue6HOMY IIaHy B 7 — 9 Kytaccax usydaeTrcs yueOHbIN Kypc «['eomeTpusi», KOTOPbI
BKJIIOUAeT CJIeYIOIIe OCHOBHbIe pasfenbl comepskaHus: «['eomerpuyeckue GUTypbl U UX
CBOVCTBa», «V3sMepeHne reoMeTpUYECKMX BEJIMUYMH», a TakKe «JleKapTOBbI KOOpAMHATHI Ha
TJIOCKOCTU », « BeKTOphI», «[IBMsKeHMs TTocKoCcTu» 1 «[IpeobpasoBaHus Mogo6msi».

VY4ebHbIN TUIAH MPeAyCMaTpUBaeT M3ydeHUe reoMeTpuy Ha 6a30BOM YPOBHeE, UCXO[Is U3 He
MeHee 68 yueOHbIX YacOB B yUeOHOM rofly, BCEro 3a Tpu roga ooyueHuss — He MeHee 204 yacos.



COJEP>XAHUME YYEBHOI'O KYPCA "TEOMETPUS"

7 KITIACC

HauanbHble mOHSTMS TeomeTpuu. Touka, TpsMasi, OTpPe3oK, Jyd. Yroa. Buabl yriaos.
BeptukanbHble U cMekHble yribl. buccektpuca yria. JlomaHas, MHOT'OYTOJIbHMK.
[TapaniesbHOCTD U MEePIIEHANKYJISIPHOCTD MPSIMbIX.

CummetpuuHble durypbl. OCHOBHbIE CBOJICTBA OCEBOM cuMMeTpuu. [IpymMepsl cumMmMeTpun B
OKPY’KaIoIleM Mupe.

OcCHOBHbIE TTOCTPOEHMS C MOMOIIBIO LIMPKYJIST U JIMHeNKU. TpeyrosbHUK. BbicoTa, MeamaHa,
OGUCCceKTpuca, UX CBOMCTBA.

PaBHOGEeAPEeHHBIT ¥ PABHOCTOPOHHUI TPEeyroJibHUKY. HepaBeHCTBO TpeyrobHMKa.

CBoiicTBa 1 NMpM3HAKY paBHOOEIPEHHOTO TpeyToibHMKa. [[py3HaKy paBeHCTBa TPEYTOJbHUKOB.

CBoiicTBa U MpU3HAKM MapaIesIbHbIX MpsiMbix. CyMMa YTJIOB TpeyroyibHUKA. BHelHue yriibl
TPEYTOJbHMKA.

[IpsitMmoyrosibHBI ~ TpeyrosibHUK. CBOMCTBO MeaMaHbl MPSIMOYTOJIBHOIO TpEYTOJIbHMUKA,
MPOBENEHHON K TUIOTeHy3e. [IpM3HaKM paBeHCTBA MPSIMOYTOJbHBIX TPEYrOJbHUKOB.
[IpssMOYTOJIBHBIN TPEYTOJIBHUK C yrJIoM B 30°.

HepaBeHcTBa B reomeTrpuiu: HEPABEHCTBO TPEYTOJIbHMKA, HEPABEHCTBO O MJIMHE JIOMAHOM,
TeopeMa O 6OJIbIIIEM yTJie U GOJIbIIIell CTOPOHE TpeyroyibHUKA. [leprneHauKyIsip ¥ HaKJIOHHAs.

'eomeTpuyeckoe MecTo ToueK. buccekTpuca yria u cepeIuHHBIN MEePIEeHINUKYIISIP K OTPE3KY
KaK reoMeTpuYecKye MecTa TOYeK.

OKpYKHOCTb M KPYT, XOpIa U auaMeTp, MX CBOMCTBA. B3aMHOe pacIiososkeHne OKPY>KHOCTU
u nipsimoit. KacaTesibHast M cekyias K oKpy>kHOCTH. OKPYKHOCTb, BOMCAaHHAs B yroJjl. BrimcanHas
¥ OMMCAHHAsI OKPYKHOCTM TPEYTOJIbHUKA.

8 KJIACC

Yerbipéxyroapuuku. [lapasmienorpaMM, ero mNpuM3HaKM M CBOMCTBA. YacTHble Ciydan
napauieJiorpaMmMoB (IIPSIMOYTOJIbHUK, pOMO, KBaapar), MX TPU3HAKM UM CBOMCTBA. Tpamerys,
paBHOOOKaAS Tparmelusi, e€ CBOMCTBa U pu3Haku. [IpssMoyrosbHast Tpamerms.

Meron ynBoenuss Mmeauanbl. LleHTpasbHas cummerpusa. Teopema Daneca M Teopema o
MTPOIOPIIIOHAIbHBIX OTpe3Kax.

CpenHue JMHUM TPEYTOJbHMKA U Tpanelyy. LleHTp Macc TpeyrosbHUKa.

[Togobue TpeyrosbHMKOB, KO3hduiMeHT mnomobust. [Ipu3HakM mNOmOOMS TpPEyroJIbHUKOB.
[TpumeHeHMe TOIOOKS TIPU PEIIEHNY TTPAKTUUECKMUX 3a1ay.

CBoiicTBa IUIOIIaneN reomerpuueckux ¢uryp. DopmMysnabl Mg TUIOMIAAM TPEYroJbHUKA,
napauiesiorpaMmma, pom6a u tpamenyu. OTHOILIEHME IUIOLIAAEN IToJ00HbIX Quryp.

BorumciieHne miomianei TpeyroJbHMKOB M MHOTOYTOJIbHMKOB Ha KJIeTUaTou Oymare.

Teopema I[Tndaropa. [Ipumenenne Teopemsi [Indaropa mpu peiieHUM MpakKTUIECKNX 3a7a4.

CuHyCc, KOCMHYC, TaHT€HC OCTPOrO Yyrja IpPSIMOYTOJbHOrO TpeyroibHuKka. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHomerpuueckme byHKImu yriioB B 30°, 45° u 60°.

BrmcanHble U IIeHTpabHbIE YIJIbI, YTOJI MEXIY KacaTeIbHOM Y XOPAO. Y TJIbl MEKIY XOpIAamMu
M ceKyluMM. BriMcaHHbIe M ONMMCAHHbIE UETBIPEXYTOJIbHMUKYU. B3ammHOe pacrosioxkeHue IBYX
okpy>kHOocTel. Kacanne okpyskHocTtent. O611ye KacaTeJbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tTaureHc yrioB oT 0 1o 180°. OcHOBHOe TPUTOHOMETPUYECKOE TOXKIECTBO.
dopmyJibl TPUBEIEHMS.

Pelirtenne TpeyronbHMKOB. Teopema KOCMHYCOB U TeopeMa CMHYCOB. PellieHne mpakTMuecKux
3a/1a4 C UCIO0JIb30BaHVEM TeOopeMbl KOCMHYCOB ¥ TEOPEMbI CMHYCOB.

ITpeo6pasoBanue nomobus. [lomobye coOOTBETCTBEHHbBIX 3JIEMEHTOB.

Teopema o mpousBefeHUM OTPE3KOB XOpPHA, TEOPEMbI O IPOU3BENEHUM OTPE3KOB CEKYIIINX,
TeopeMa O KBajipaTe KacaTeJbHOM.

BekTtop, pnuMHa (MOAyJib) BeKTOpa, COHAmpaBjieHHble BEKTOPbI, IPOTUBOIOJIOXKHO
HarpaBjieHHble BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIllepaluu Haf,



BekTOpamu. PasjoskeHne BeKTOpa IO ABYM HEKOJUIMHEAapHbIM BeKTopaM. KoopamHatsl BeKTOpa.
CkasnsipHOe Npou3BefieH e BEKTOPOB, IpMMeHeHMe JJ1s1 HAXOXAEeHs IJIMH U YIJIOB.

IlekapTOBBI KOOPAMHATHI Ha IIJIOCKOCTM. Y paBHEHMS TIPSIMOM M OKPY>KHOCTM B KOOpAMHATAX,
repeceveHye OKPYKHOCTE U MPSMbIX. MeToz KOOpAMHAT U ero IpyMeHEeHNe.

[IpaBusibHbIe MHOTOYTOJBHUKM. [JiMHA OKpYysKHOCTU. I'pamycHas M pajamuaHHasi Mepa yrJja,
BBIUMCJIEHME JJIMH AYT OKpYyskHOCTe. [liommanb Kpyra, ceKTopa, CerMeHTa.

IBIDKeHUST TIJIOCKOCTM M BHYTpEHHMe cummeTpuu ¢buryp (sjeMeHTapHbIe IMpenCTaBIeHMs).
[TapannenbHbIl epeHoc. [ToBopor.
IIJTAHUPYEMBIE OBPA30OBATEJIbHBIE PE3YJ/IbTATbI

OcBoenne yue6HOro Kypca «['eomeTpusi» MO/DKHO obecreumBaTh OOCTMKEHME HA YpPOBHE
OCHOBHOT'O OOIIIero 06pa3oBaHMs CAEAYIOIMX JUYHOCTHBIX, METalpeAMETHbIX U TPeIMETHbIX
06pa3oBaTe/IbHBIX Pe3yJIbTaTOB:

JIMYHOCTHBIE PE3VJIbTATbBI

JIMYyHOCTHBIE  pe3ysbTaThl OCBOEHMS MpOrpaMMbl ydeGHOro Kkypca «['eomerpusi»
XapaKTepU3yITCs:

1. ITarpuoTrnueckoe BoCIUTaAHUE:

MIPOSIBJIEHMEM VMHTEepeca K MPOIIJIOMY ¥ HACTOSIIEMY POCCUIICKOM MaTeMaTUKM, IIEHHOCTHBIM
OTHOILIEHMEM K MOOCTVKEHMSIM POCCUMCKMX MaTeMaTUMKOB M POCCUICKOV MaTeMaTUyecKoun
IIIKOJIbI, K MCITOJIb30BAHMIO 3TUX JOCTYDKEHMI B IPYIUMX HAyKaX M MPUKIAIHBIX cepax.

2. 'paxkaaHCKOe ¥ JyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHMIO OOSI3aHHOCTEN TpakIaHMHA ¥ peaM3aliuy ero Ipas,
MpeCTaBJIeHVeM O MaTeMaTUMUeCKMX OCHOBAaX (YHKIMOHMPOBAHMSI Pa3IMYHBIX CTPYKTYD,
SIBJIEHUI, TIPOIeAyp TpakAaHCKOro oOIiectBa (BbIOOPBI, OMPOChI M IIP.); TOTOBHOCTHIO K
OOCYKAEHUIO 3TUYECKMX MPOO6JIEM, CBSI3aHHBIX C IMPAKTUMUYECKUM IPUMEHEHMEM HOCTMKEHUMN
HayKy, OCO3HAHMEM BasKHOCTY MOPAJIbHO-3TUYECKUX TTPUHIIUIIOB B AeATEIbHOCTY YUYEHOTO.

3. TpynoBoe BoclIMTaHHUe:

YCTaHOBKOJ Ha aKTMBHOE YydYacTMe B pelleHMM IPaKTUYeCKMX 3aJauy MaTeMaTUUeCKOn
HaIpaBJEeHHOCTY, OCO3HAHMEM Ba)KHOCTY MaTeMaTUM4eCKOTrO 0Opa3soBaHMs Ha MPOTSKEHUM BCEM
SKU3HU JJ1S1 YCITELTHOM MTPOodeCCMOHATbHOM AeSITeIbHOCTY U Pa3BUTHEM HEOOXOIMMbBIX YMEHUIA;

OCO3HAHHbIM BBIOOPOM ¥ TIOCTPOEHMEM WHIOMBUAYAJTbHON TPAeKTOpUM OOpa3oBaHUSI U
SKM3HEHHBIX IIJIAHOB C YUYETOM JIMYHBIX MHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEN.

4. DcTeTnuecKoe BOCIUTAHME:

CITOCOOHOCTBIO K SMOLMOHAJIBHOMY ¥ 3CTETMUYECKOMY BOCIIPUSTUIO MaTeMaTUUYeCKUX
06'bEKTOB, 3a/1a4, PeIIeHNI, PaCcCy>KIeHMIT; YMEHUIO BUIETh MaTeEMaTUUYECK/e 3aKOHOMEPHOCTH B
MCKYCCTBe.

5. IleHHOCTHM HAYYHOTO MO3HAHMS:

OpUeHTalell B [eSITeJIbHOCTM Ha COBPEMEHHYIO CHUCTEMY HAyUYHbBIX IIpPeNCTaBjIeHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSI 4eJIOBeKa, IIpUponAbl ¥ OOIlecTBa, IOHMMaHUEM
MaTeMaTMUeCKOM HayKuM Kak cdepbl 4YeIOBEUEeCKOM [esITeIbHOCTM, ITallOB €€ pPasBUTUS U
3HAYMMOCTH JJIS1 Pa3BUTHUS LIMBUJIU3ALINAN;

OBJIAZIEHNEM SI3bIKOM MaTeMaTUKM M MaTeMaTMUeCKOM KYJIbTYypOil KaK CpPeICTBOM ITO3HAHMS
MMpa;

OBJIAZIEHNEM ITPOCTEMIIIMMM HaBbIKAMU MCCJIEIOBATEIbCKOM EeSITETbHOCTM.

6. dusnueckoe BocnuTaHue, (hopMUpOBaHUE KYJIbTYPbI 3J0POBbSI U 3MOLMOHAILHOTO
o/1aromosryumsi:

TOTOBHOCTBIO NIPUMMEHSTh MaTeMaTuyecKyue 3HaHUSI B MHTepecax CBOETO 3I0pOBbs, BeOeHMS
3I0pOBOTrO 0Opasa >KM3HM (3MOpOBOE MUTaHMe, COATAHCMPOBAHHDBIN PEXKUM 3aHSTUI U OTIbIXA,
peryJisipHas bu3Mueckasi akTMBHOCTD);

chOpMIUPOBAHHOCTHIO HaBbIKa peduiekCuu, IpU3HaAHMEM CBOETO MpaBa Ha OLIMOKY M TaKOTO JKe
rpaBa JIpyroro 4yejoBeKa.

7. OKosIoruuecKoe BOCIUTAHMeE:



OpMeHTaLyeld Ha NpUMMEHEHMe MaTeMaTHM4yeCcKMX 3HaHui OJ1s pelleHus 3ajad B 006JacTu
COXPAHHOCTM OKPY’KAWOIIEN Cpenbl, TUIAHMPOBAHMS IIOCTYNKOB M OLIEHKM MX BO3MOYKHBIX
MTOCTIEACTBUI JIJISI OKPY>KAIOIIEN CPEeIbl;

OCO3HAHMEM IJI00AJIbHOTO XapaKTepa IKOJIOTMYECKUX ITPOOJIEM U ITYTEN UX peIIeHMsI.

JIMYHOCTHBIE  Ppe3y/JIbTaThl, OO0eCIeYMBAIOIIMEe aJamnTanuio obyvamomerocs K
M3MEHSIOIIMMCS YC/IOBUSIM COIMAIbHOM U IIPUPOIHONM Cpebl:

TOTOBHOCTBIO K JIEVICTBUSIM B YCJIOBUSIX HEOIPeHeEHHOCTM, TIOBBIILIEHNIO YPOBHSI CBOE

KOMITETEHTHOCTH 4Yepe3 MPaKTUIECKYIO AeSITeTbHOCTb, B TOM UMCJIe YMEHME YUUTHCS Y IPYTUX

JIIO[Iel, TpUoBpeTaTh B COBMECTHOMN IEeSITeIbHOCTM HOBbIE 3HaHMSI, HABBIKM ¥ KOMIIETEHIIUI U3

OIBITA JPYTUX;

HEeOOXOIMMOCTBIO B (hOpMMPOBAHNYM HOBBIX 3HAHWI, B TOM uMciie GOpMyIMpOBaTh UIEN,

TIOHSITHSI, TUTIOTE3bI 06 OOBEKTAX U SIBJIEHUSIX, B TOM UMCJIe paHee He M3BeCTHBIX, OCO3HABATh

neduunuThl COOCTBEHHBIX 3HAHMI ¥ KOMITETEHTHOCTEN, IJIAHMPOBAaTh CBOE Pa3BUTHE;

CIOCOGHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAINIO, BOCIIPUHMMATD CTPECCOBYIO CUTYALIMIO

KaK BbI30B, TPEOYIOIINII KOHTPMEpP, KOPPEKTUPOBATh MPMHMMAaeMble PeIlIeHNs U TeliCTBUS,

bopMyIMpOBaTh U OLIEHMBATh PUCKY U TIOCJIEACTBYS, GOPMIUPOBATH OIIbIT.
METAITIPEOIMETHDBIE PE3VYJIbTATBI

MeranpenMeTHble pe3yJIbTaThl OCBOEHMsI TIporpaMmbl ydyebHoro kypca «['eomerpusi»
XapaKTepU3yITCS OBJIAJIEHNEM YHUBEPCANbHLIMU NO3HABAIMENbHBIMU OelicmausiMu,
YHUBEPCANbHBbIMU KOMMYHUKAMUBHBIM U Oelicmausmu u
YHUBEPCANbHBIMU PeZyNAAMUBHbIMU JeliC8UsMU.

1) Vuusepcanvhvie nosnaeamenvHsle deticmeus obecheuusarom Gopmuposarue 6a308bixX
KO2HUMUBHBIX NPOYECCO8 00yuaroujuxcs (oceoeHue mMemodos8 NO3HAHUS OKpyMcarouiezo Mupd;
npumeHeHue J102Uu4ecKux, UccaedosamenbCkux onepayuii, ymeHuli pabomams ¢ uHgopmayuelii).

Ba3oBble jiornueckue AeiCTBUS:

BBISIBJISITh M XapaKTePU30BaTh CyIIeCTBEHHbIE MPU3HAKM MaTeMAaTUUE€CKUX 0O'bEKTOB,

TIOHSITUM, OTHOIIIEHUI MEXIY MOHATUSIMI; (OPMYIMPOBATh OIPeIeIeHNUs TOHSITHUI;

yCTaHaBIMBATDh CYIIECTBEHHBIN MPU3HAK KIaccuduKalym, OCHOBAHMS AJIist 0000IIEHNS U

CpaBHEHMSI, KPUTEPUM TTPOBOIMMOTO aHAJIN3a;

BOCIIPUMHMMATh, GOPMYJIMPOBATh U MPe0OPa30BbIBATh CYKIAEHMUS: YTBEPAUTEIbHbBIE U

OoTpullaTe/IbHbIe, EMMHNYHbIE, YACTHbBIE U OOIIVE; YCIOBHBIE;

BBbISIBJISITh MaTeMaTHUeCKe 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IIPOTMBOpeUMs B haKkTax,

IIaHHBIX, HAOIOMEHNSIX U YTBEPKAEHUSIX; TIpeIJiaraTb KPUTEPUU JJIST BbISIBJIEHMSI

3aKOHOMEPHOCTEN U IIPOTUBOPEUNIL;

JleJIaTh BBIBO/IBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTVIKM, TEIYKTUBHBIX Y MHIYKTUBHbBIX

YMO3aK/IIOUeHNI, YMO3aKJ/IIOUEeHMI 110 aHAJIOTUI;

pa3bupaTrh OKa3aTeIbCTBA MAaTEMATUUECKMUX YTBEPKIAEHMI (TIPSIMbIE ¥ OT IIPOTUBHOTO),

MIPOBOANTDH CAMOCTOSITEIbHO HECJIOKHbBIE ToKa3aTeIbCTBA MaTeMaTUUYeCKMX (PaKkToB,

BBICTpaMBaTh apryMeHTalMIO, IPUBOIUTD MIPUMEPBI ¥ KOHTPIPUMEPhI; 000CHOBBIBATH

COOCTBEHHbIE PaCCYKIEHMUS;

BBIOMpPATh CIIOCOO pelleHus yueOHOoM 3amaun (CpaBHMBATh HECKOJIBKO BApMAHTOB PEIIeHMs],

BbIOMpATh HanbosIee MOAXOISIINIA C YUETOM CAaMOCTOSITE/TbHO BbIIEJIEHHBIX KPUTEPUEB).

Ba3soBble ucc/1ea0BaTe/IbCKIE AECTBU:

MCITOJIb30BaTh BOMPOCHI KaK MCC/IeIOBATEIbCKUI MHCTPYMEHT MMO3HaHMsI; GOpMYIMpPOBaTh

BOITPOCHI, GPMKCUPYIOIIME ITPOTUBOpEeUNe, IpobIeMy, CAMOCTOSITEJTbHO YCTaHAB/IMBATD

MCKOMOe U IaHHOe, (hOpMMPOBATh TUIIOTE3Y, apryMEHTHPOBATh CBOIO MO3UINIO, MHEHHE;

MIPOBOAUTD 10 CAMOCTOSITEJIbHO COCTaBJIEHHOMY IIJIaHY HECJIOXKHBIN SKCIIEPUMEHT,

HeOoJIbIlIOe UCC/IeJOBaHKe 110 YCTAaHOBJIEHMIO OCOOEHHOCTe) MaTeMaTui4eckoro o0beKTa,

3aBUCUMOCTEN 0OBEKTOB MEXKIY COOOI;

CaMOCTOSITeJIbHO (hOpPMYJIMPOBATh OOOOIIEHMS Y BBIBOABI IO pe3yJibTaTaM IMPOBEIEHHOTO

HaOTIOeHNs, MCCIIeIOBaHMs, OLIEHMBATh IOCTOBEPHOCTD ITOJTYUYE€HHBIX PE3Y/IbTaTOB, BHIBOJOB

1 00001LIEeHNI;



e IPOTHO3MPOBATh BO3MOXXHOE pPa3BUTHE MPOIIECCa, a TAKXKE BbIABUTATDb ITPEIOJIOXKEHMS O €r0
PasBUTUM B HOBBIX YCJIOBUSX.

Pa6oTa ¢ uHdopmanmei:

e  BBIIBJISITb HEJOCTATOYHOCTh ¥ M3OBITOYHOCTh MH(MOPMALIVM, JAHHbBIX, HEOOXOAVMBIX IS
peleHus 3a7aun;

e  BbIOMPATDH, AHATM3UPOBATDH, CUCTEMATU3MPOBATD M MHTEPIIPETHPOBATh MH(POPMALINIO
Pa3/IMYHBIX BUIOB U (DOPM ITPEACTABIIEHMS;

e BbIOMpaATh PopMy IpeacTaBIeHMs MHGOPMALIMK U UIUTFOCTPUPOBATDh pelllaeMble 3a1aum
cxeMaMM, AyarpaMMaMy, MHOVM rpadyMKoM 1 UX KOMOMHALVSIMU;

e  OILIEHMBATb HAZEXXHOCTb MHPOPMALIMM 10 KPUTEPUSIM, TTPEIJIOKEHHBIM YUUTENIEM MU
copMyIMPOBAHHBIM CAMOCTOSITETLHO.

2) VHusepcanvHvle KOMMYHUKAMUGHbIe Oelicmauss  obecheuusarom  CHoOpMUpPOBAHHOCMb
COYUANbHDBIX HABBLIKOB 0OYUAIOUJUXCSL.

Oourenne:

e  BOCIPUHMMATH ¥ (OPMYIMPOBATH CY>KIEHUS B COOTBETCTBUM C YCJIOBUSIMU U TEJISIMU
00611IeHMSI; SICHO, TOYHO, TPAMOTHO BBIPAkaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MYCbMEHHBIX
TEKCTax, JaBaTh MOSICHEHMS 10 X0y PelleHus 3a1a4y, KOMMEHTVPOBATDb ITOJTyYEeHHbIN
pesyJIbTar;

e B XOfe OOCYKIEeHMS 3a1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOI TEMbI, ITPOOJIEMBI,
pelllaeMoM 3a[1auyl, BLICKa3bIBaTh UEN, HalleJIEHHbIE Ha IMIOVCK PEIIEHNST; COMTOCTAaBISITh CBOU
CY)KIEHUS C CYKIEHUSIMU OPYTUX YYACTHUKOB OMAJIOra, OOHAPYKMBATh Pasnume U CXOACTBO
TIO3UILIMIA; B KOPPEKTHOM hopMe GopMyIMpoBaTh pa3HOIIACKSI, CBOV BO3PasKeHMS;

e MIPEICTaB/ISITh PE3YJIbTAThl PEIIeHNs 3a[1aul, SKCIIEPMMEHTA, UCCIeIOBaHNsI, IIPOEKTa;
CaMOCTOSITEJIbHO BbIOMPATh OpMAT BBICTYTVIEHMSI C YUYETOM 3a/1au MTPe3eHTalN U
0COOEHHOCTEN ayIUTOPUMN.

CoTpyaHNUYECTBO:

e TIOHMMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAaHIHOW ¥ MHANBUIYAIbHOM PabOThI TP
pellieHny y4eOHbIX MaTeMaTUYeCKMX 3a7ady;

e IIPUMHUMATD II€JIb COBMECTHO JIeSITETbHOCTH, TIJIAHMPOBATh OPraHM3aIMI0 COBMECTHOM
paboThI, pacipenessiTb BUAbI paboT, JOroBapuBaThCs, 0O6CYKAATh IMPOIECC U Pe3yJIbTaT
paboThl; 0600IIaTh MHEHUS HECKOJIbKUX JIIOMEI;

e YYaCTBOBATh B IPYMNIOBBIX (hopmMax paboThl (06CYKIEHMS, OOMEH MHEHMSIMM, MO3TOBbIE
LITYPMBI U JIp.);

e  BBINIOJIHATH CBOKO YaCTh pabOThI ¥ KOOPAMHMPOBATh CBOU IEMCTBUS C APYTUMU WIEHAMMU
KOMaH/Ibl;

e OIIEHMBATbh KAUueCTBO CBOETO BKJIaa B OOIIMII MPOAYKT IO KPUTEPUSIM, CHOPMYJIMPOBAHHBIM
YYaCTHUKAMM B3aMMOJEMCTBUSI.

3) VHuusepcanvhbie pezynamueHsle delicmaus obecheuusarom GopmMuposaHue CMulCI08blX
YCMAHOBOK U HCU3HEHHBIX HABBLIKOS TUUHOCMU.

Camoopraumsanms:

CaMOCTOSITeJIbHO COCTaBJISITb IUIaH, aJICOPUTM pellleHus 3amgauy (WIM ero 4acTh), BbIOMpATb
Croco6 pellleHUsI C YYETOM MMEIOIIMXCS PecypcoB U COOCTBEHHBIX BO3MOYKHOCTEN,
apryMeHTMPOBATh ¥ KOPPEKTUPOBATh BAPMAHThI PEIIEHUI C YUETOM HOBOV MHGOPMAaIINUMA.

CaMOKOHTPOJIb:

e BJIAZIETh CITOCOOAMM CaMOITPOBEPKM, CAMOKOHTPOJIS IPOIIecca U pe3yJibTaTa peleHus
MaTeMaTMueCcKON 3a/1aun;

e TpPeIBUAETH TPYAHOCTU, KOTOPbIE MOT'YT BOSHUMKHYTb IPU PEILIeHUN 3a1auii, BHOCUTD
KOPPEKTUBBI B AEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITE/IHCTB, HAlJIEHHBIX OIIMOOK,
BBbISIBJIEHHBIX TPYIHOCTEN;

e OIIEHMBATb COOTBETCTBME pe3yJibTaTa AesITeIbHOCTY TTOCTaBAEHHO LIeJI U YCIOBUSIM,
OOBSICHSITD TTPUYMHBI JOCTVKEHMSI MJTM HEAOCTVSKEHMSI 11eJT, HAaXOOUThb OIIMOKY, JaBaTh
OIIEHKY ITPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3VJIBTATBI

OcBoenne yue6HOTro Kypca «['eoMmeTpusi» Ha ypoBHE OCHOBHOI'O 00I1Iero 06pa3oBaHmsI AOJIKHO
obecreunBaTh JOCTVKEHME CJIETYIONIMX IMPeIMETHbIX 00pa30BaTeIbHbIX Pe3yJIbTAaTOB:
7 KITIACC

o Pacrno3HaBarb u3y4yeHHbIE TeOMETpUYECKye GUTYpPbI, ONIPenessiTh X B3aMHOe
pacroJsiokeHne, n3o06paxkaTb reoMeTprudeckme GUrypbl; BHITTOIHSITh YEPTEKY MO YCIOBUIO
3amaun. VIsmMepsITh JIMHEHbIE U YTIJIOBbIE BeJIMUYMHBI. PelllaTh 3aauy Ha BbIUMCIIEHNE IJIMH
OTPE3KOB U BEJINUMH YTJIOB.

e JlenaTh rpy0OyI0 OLIEHKY JIMHENHBIX U YTJIOBBIX BEJIMYNMH ITIPEIMETOB B peaIbHO SKU3HHA,
pasMepoB MPUPOAHBIX 0OBEKTOB. Pasmmuarh pasmMepbl 3TUX 06bEKTOB IO MOPSIAKY BEJTNYMHBI.

e CTpouThb YEPTEXM K reOMETPUUECKMM 3a7adaM.

o [losb3oBaThCs NMpM3HAKaMM PaBEHCTBA TPEYTOIBHMKOB, UCIIOIb30BaTh MPU3HAKYM Y CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJbHUKOB IPY peIeHNM 3a1ay.

e [IpoBoauTh JIOTMUECKME PACCYKIEHMS C UCIIOIb30BaHMEM r€OMETPUUECKUX TEOPEM.

o [losmb3oBaTbCs MpM3HAKAMM PAaBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHMKOB, CBOMICTBOM
MeJMaHbl, IPOBEIEHHON K TUIIOTEHY3€e MPSIMOYTOJIbHOTO TPEYTOJIbHMKA, B PELIEHUN
reoMeTpuYecKx 3a1adu.

e Ormpenenarb MapauieIbHOCTD MPSIMBIX C IMTOMOILBIO YTJIOB, KOTOpbIe 06Pa3yeT C HUMMU
cekyias. OnpenensiTh MapaieTbHOCTDb MPSMbIX C ITOMOIIbIO PAaBEHCTBA PACCTOSIHUI OT TOUEK
OIHO MPSIMOM 10 TOYEK APYTOM MPSIMOM.

e Pematp 3amaun Ha KeTyaToM Gymare.

e [IpoBOOUTDH BHIUMCIIEHUS M HAXOAUTH YMCJIOBbIE ¥ GyKBEHHbIE 3HAUEHMSI YTJIOB B
reoMeTpMUYeCKX 3aJ]auax C MCII0JIb30BaHMEM CyMMbI YTJIOB TPEYTOJIbHMKOB 1
MHOT'OYTOJIbHMKOB, CBOJVICTB YIJIOB, 0Opa30BaHHbBIX MIPU TMepeCceueHny ABYX MapalieTbHbIX
MPSIMBIX CeKYyIlei. PeriaTh nmpakTuueckye 3amauy Ha HaXOXKIeHUe YTJIOB.

e BiageTth MoHSATHEM T€OMETPMYECKOTO MECTa TOUEK. YMETh ONpenessiTh OMCCEKTPUCY yTJIa U
CepeaVHHBIN MEePIeHAVKYJISIP K OTPe3KY KaK reoMeTpuyecKue MecTa TOUeK.

o  @DopMyMpoBaTh OIpenesieHNsI OKPYKHOCTM U KpyTa, XOPAbI U AMaMeTpa OKPYKHOCTH,
MTOJTb30BAThCS X CBOMCTBAMU. YMETb MIPUMEHSTh 3TU CBOMCTBA MPY peIleHn 3aaay.

e BiageTth moHSITHMEM OMMCAHHON OKOJIO TPEYTOJIbHMUKA OKPYKHOCTM, YMETh HAaXOIUTD €€ IIEHTP.
[Tonb3oBaTbes pakTaMu O TOM, YTO OGMCCEKTPUCHI YTIJIOB TPEYTOIbHUKA ITepeceKaroTCs B
OJIHOVi TOYKE, ¥ O TOM, UTO CEepeIMHHbIE TIEPIEHINKYJIIPbI K CTOPOHAM TPEYTroJIbHMKA
TepecekaroTCsl B OMHOM TOUKe.

e BiageTts moHsITMEM KacaTeNbHOM K OKPY>KHOCTH, TI0JIb30BAThCSI TEOPEMOM O
MePIIeHINKY/ISIPHOCTY KacaTeJIbHOM M paanyca, IIpo BEIEHHOTO K TOUYKEe KacaHus.

o [losb30BaTbCS MPOCTENIIIMMY F€OMETPUYECKMMIM HEPABEHCTBA MM, TOHMMATD UX
MPaKTUYECKUI CMBICIT.

e IIpoBoguTh OCHOBHBIE TEOMETPUYECKIME TIOCTPOEHMSI C TIOMOIIBIO IIUPKYJIS U IMHENKHA.

8 KJIACC

e PacrnosHaBaTbh OCHOBHbBIE BUIbI UYETHIPEXYTOJBHUKOB, X 3JIEMEHTbI, ITOJIb30BATHCS UX
CBOVICTBaMM IIPU PeIlIeHUY TeOMEeTPUYEeCKNX 3aaad.

o [IpumeHATH CBOMCTBA TOUKM TTepeceueHnst MeaH TpeyroyibHuKa (IIeHTpa Macc) B peleHnmn
3a7ad4.

e BraneTb moHATHEM CpefHeN JTMHUM TPEYTOJIbHUKA U Tpareln, MIPUMEHSITb UX CBOMCTBA Mpu
peleHn reoOMeTpUUECKUX 3a1ad.

o [lonb3oBarbcs Teopemoir Dajieca ¥ TEOPEMO O TPOMOPIMOHAIbHBIX OTPe3Kax, MPUMEHSTh
UX IJIS1 pelieHus MpakKTUIeCKuX 3a1ay.

o [IpumeHATHh MpU3HAKYM ITOAOOUSI TPEYTOJLHUKOB B PEIlIEHUY TeOMEeTPUYECKNX 3a7ay.

o [lonb3oBarbcs Teopemoii [Tndaropa asis pereHns reOMeTPUYECKUX U TIPAKTUYECKMX 3a7aY.

e CTpouTh MaTeMaTMUYECKYIO MOZE/b B MPAKTUUECKUX 3aJ]auax, CAMOCTOSITEJIbHO J1eJIaTh
YEpTEK M Ha XOOUTb COOTBETCTBYIOIIIME IJTNHBI.



e BiageTp noHsTHMSIMM CMHYCA, KOCMHYCA ¥ TaHT€HCA OCTPOrO yIJIa MPsIMOYTOIbHOTO
TPeyrobHMUKA.

e [lonb3oBaTbCs 3TMMM MOHSITUS MU JJIS1 PellieHNs TPaKTUUeCKUX 3a1au.

e Bprunciarh (pasnmMyHbIMK CIOCO6aMM) TUIOIIALb TPEYTONMbHMKA U IIJIOLIAIM MHOTOYTOJIBHBIX
¢buryp (1mosb3ysch, rae HeoOXOIMMO, KalbKYJISITOPOM).

e IlpumeHsTH OTyUEHHBIE YMEHMS B TPAKTUIECKMX 3ajauax.

e BiageTp noHSTHSIMM BIIMCAHHOTO U LIEHTPAJIbHOTO YTJIa, UCIIOIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIax, YIJaxX MeXAy XopaamMy (CeKyIIMMM) U yTIiie MeKAy KacaTeJbHO! U XOPHoW
MIPU pellieHU! TeOMeTPUUYEeCKMX 3a7ad.

e BrageTp MOHATMEM OMMCAHHOTO YeThIPEXYTOIbHMKA, IPUMEHSITh CBOJCTBA OMMCAHHOTO
YeThIPEXYTOJIbHMKA MTPU pellieHn! 3a1au.

e IlpumeHsTH NOTyUEHHbIEe 3HAHMS Ha MIPAKTUKE — CTPOUTDH MaTeMaTUyeckue MOJeNN IJIs
3a[]au peaJbHOM XU3HU U MTPOBOJUTH COOTBETCTBYIOIIVE BIUMCIEHNS C IPUMeHeHeM
nofo6us M TPUTOHOMETPUU (TI0b3YSICh, Iie He0OXOOVMO, KaJbKYJISITOPOM).

9 KJIACC

e 3HaTh TPUrOHOMETpUYeCcKe QYHKINM OCTPBIX YIJIOB, HAXOAUTD C MX MMOMOIIBIO Pa3/IMyHble
3JIEMEHTbI MTPSIMOYTOJIbHOTO TPEYTOIbHUKA («pellieHne MPSIMOYTOJIbHBIX TPEYTOIbHUKOB»).
HaxomuTh (¢ MOMOIIBIO KaJIbKYJISITOPA) JJIMHBI U YTJIbI )11 HeTAOIMYHBIX 3HAUeHUIA.

o [lonb3oBarbcs popmysiamy npuBeneHNsI U OCHOBHBIM TPUTOHOMETPUUECKUM TOKAECTBOM [IJISI
HAXOXX[I€HUSI COOTHOLLEHUI MeKIY TPUTOHOMEeTPUUECKMMHU BeTMUMHAMMU.

e Hcmonb30BaTh TeOpPeMbl CMHYCOB ¥ KOCMHYCOB JJIS1 HAXOKAEHMST Pa3IMUYHbIX 3JIEMEHTOB
TPEeYroJIbHUKA («pelleHye TPeyroJbHUKOBY ), TPUMEHSITD UX TIPU PEIIeHNY TeOMEeTPUIYECKUX
3amad.

e Bragerp noHaTusMM mpeobpa3oBaHus MOL0OMSI, COOTBETCTBEHHBIX 3JIEMEHTOB MOIOOHBIX
Guryp.

o Tlonb3oBaThbes cBOCTBaMM NMOLOOMS TPOMU3BOIBHBIX GUTYDP, YMETb BHIYUCISITD IJIMHBI U
HaxOJIUTb YIJIbI y TOAOOHBIX uryp. [IpuMeHSITh CBOIICTBA MTOJOOMS B TPAKTUUECKIUX
3a7avax.

e VYMeTb MPUBOAUTH MPUMEPBI TOJOOHBIX GUTYP B OKPY3KAIOIIeM MUpE.

o Tlonb3oBaThcs TeOpeMaMi O MIPOVU3BEAEHNM OTPe3KOB XOPT, O IIPOU3BeNeHUN OTPE3KOB
CEeKYIIUX, O KBaJipaTe KacaTeIbHO.

e Tlonb3oBaThCs BEKTOpaMM, IOHUMATh X T€OMETPUUYECKUI Y PU3NIECKUIT CMBICIT, TPUMEHSThb
MX B pellieHUM reoMeTpuuecKuX u Gusnyeckmx 3amgad.

e TlpuMmeHSTH CKaJSIpPHOE MPON3BeLeHNe BeKTOPOB JISI HAXOKIEHWS IJINH U YTJIOB.

o [lonb3oBaTbcs METOZOM KOOPAMHAT Ha TJIOCKOCTH, TPUMEHSITh €r0 B pelleHnn
reoMeTPUUYECKUX U MPAKTUIEeCKUX 3a7a4.

e BuageTts nmoHSTHSIMM TPAaBUIIBHOTO MHOTOYTOJIBHUKA, IJIMHBI OKPY>KHOCTH, IJIMHBI TYTU
OKPY>KHOCTM U PaiMaHHOM Mephbl yIJIa, YMEeTb BbIUUCJISATD IUIOIIAIb KPyTa M ero YacTei.

e [IpumeHSTH MOTyYEeHHBbIE YMEHMS B IIPAKTUUYECKUX 3a7avax.

e HaxoauTtb ocu (W LeHTpbl) CUMMeTPUM GUTyp, TPUMEHSITh ABUKEHNUS IIJIOCKOCTY B
MPOCTENIINUX CTyYastX.

e [IpumeHsTH MOTyUYeHHbIE 3HAHUS Ha MIPAKTUKe — CTPOUTb MaTeMaTHiecKyue MOJesu IJis
3a[1a4y peaJbHOM JXU3HU U TPOBOJUTH COOTBETCTBYIOIIVE BBIUMCIEHNS C TPUMEHEHEM
No06MSI M TPUTOHOMETPUUeCKUX QYHKIMN (TI0Ib3YSICh, I'le HEOOXOOMMO, KaIbKYJISITOPOM).

TEMATHUYECKOE ITJTAHUPOBAHUE

7 KJIACC

KosnuecTBO 4acoB




(]

o/

HaumeHnoBaHue pasneyioB u

Te€M IIporpaMMbI

BCEro

KOHTPOJI
bHBIE
paboThI

MPaKTUY
ecKue
paboThI

DJ/IeKTPOHHbBIE
(umdposBbie)
oOpasoBaTeIbHbIE

pecypchI

Pasgen 1. IIpocreiimue reomerpuueckue GuUrypsi

reoOMeTpUYIECKUX BCJINYNH.

M WuX CBOMCTBA.

HN3mepenne

1.1.

ITpocreine
reoMeTpuyeckyie 00beKThI
TOYKM MPSIMBIE, JIYUU U
YIJIbI, MHOTOYTOJIbHUK,
JIoOMaHasl.

Poccuitckan anekTpoHHas
wKona PO
Ypok Nel, 2,3

1.2.

CMeskHble U BepTUKaJIbHbIe
YIJIBL.

POLU Ypok Ne 6

1.3.

Pa6orta ¢ nmpocrenmmn
yepTesKaMit.

P3LU ypok Ne 1, 2, 3.6

1.4.

[TepumeTp 1 mOMIAAb
duryp, cocraB/ieHHbIX 13
MPSIMOYTOJIbHUKOB.

PO ypok Ne 7

L.5.

U3smepeHne 1MHENHbBIX U
YIJIOBBIX BEJINYMH,
BbIUMCJIEHME OTPE3KOB U
YTJIOB.

PO ypok N2 4,5, 8

Urtoro 1o pasgeny:

14

Pasnein 2. Tpeyronsunku

2.1.

ITonsiTue o paBHBIX
TpPeyTOJbHUKAX U
TepBMUUHbIe TIpeCTaBIeHNS
O PaBHbBIX (KOHTPY3HTHbIX)

urypax.

P3LW ypok 9

2.2.

IlepBbie OHATUS O
JIOKa3aTeJIbCTBax B
reoMeTpun

PO ypok 10

2.3.

Tpu mpu3zHaKa paBeHCTBa
TPEeYTrOJIbHUKOB.

P3WW ypok 10, 14

24.

PaBHOGempeHHbIe U
PaBHOCTOPOHHIE
TI)GYI‘OJ'II)HI/IKI/I.

PalW ypok 12, 13
AKnacc pasgen 1

2.5.

[TpusHaku 1 CBOVCTBa
PaBHOGEIPEHHOT'O
TPeyroJIbHUKA.

PaWW ypok 13, 15




2.6. | IIpoTus 60JibIlIE} CTOPOHBI 1 0 P3LL ypok 24
TPEYTOJbHMUKA JIESKUT
GOJIBLLINI YTOI.

2.7. | IlpocTenie HepaBeHCTBa B 1 0 P3LU ypok 24
TeOMETPUN.

2.8. | HepaBeHCTBO TpeyrojbHMKA. 2 0 PILW ypok 24

2.9. | HepaBeHCTBO JIOMaHOIA. 1 0 P3LL ypok 24

2.10. | CpoiicTBO MeIJaHbl 1 0 P3LL ypok 25
MPSIMOYTOJIBHOTO
TPEyTOJbHMKA.

2.11. | ITpssMOyTOJIbHBIN 2 0 P3LL ypok 25
TPeyroJbHMK C yrjioM B 30°.

2.12. | ITpusHakyu paBeHCTBa 2 1 P3LU
MIPSIMOYTOJIbHBIX
TPEYTOJbHUKOB.

Wroro no paspeny: 22

Pas,uen 3. INapannenbHbIe IpsIMbIE, CYMMa

YIJIOB TPeyrojbHUKa

3.1. | [lapaienbHbie psIMble, UX 4 0 P3LU ypok Ne 18, 21
CBOJICTBA.

3.2. | [Iareii nocrynat EBknnpa. 1 0 YYNn.py

3.3. | Hakpect nexaiine, 3 0 P3LU ypok 18,19
COOTBETCTBEHHbIE U
OIHOCTOPOHHME YTIJIbI
(obpaszoBaHHbIE TIpU
repeceyeHny MmapaieibHbIX
MIPSIMBIX CEKYIIIEN).

3.4. | [IpusHak napaaaeabHOCTU 2 1 P3LU ypok 18 -21
IPSMBIX Yepe3 paBeHCTBO AKnacc pa3a. 3
PACCTOSIHUI OT TOYEK OJTHOM
TIPSIMOJA 1O BTOPOM TPSIMOA.

3.5. | CymMa yTIJIOB TPeyroJibH1Ka 1 0 P3LU ypok 23
Y MHOTOYTOJIbHUKA.

3.6. | Buemrnue yrib 3 1 P3LL ypok 23
TpeyroabHuKa

Uroro nio pasgeny: 14

Pas,uen 4. OKpyXHOCTB U KpYT. ["'eomeTpuyeckme nocTrpoeHns

4.1. | OKpy>KHOCTb, XOPbI U 2 0 P3LL ypoK 16

IMaMeTpbl, UX CBOVICTBA.

AKnacc 7 kn pasg24.4




4.2. | KacarenpbHasi K OKPY>KHOCTH. 2 0 0 AKnacc 8kn Teopua un
3a4aHusA
4.3. | OKpy>KHOCTb, BIIMICAHHAS 1 0 1 P3LU ypok 27
B YTOJI.
4.4. |Iloustue o I'MT, 1 0 0 AlKnacc 8 kn
IIpUMEHEHNEe B 3a/1aUax. 3ameyvaTesibHble TOYKU
4.5. | BuccekTpuca 1 cepeIyHHbIN 2 0 1 POLL ypok 29,30, 31
MepIeHaUKYJISIP Kak
reoMeTpuyecKye MecTa
TOYEK.
4.6. | OKpy>KHOCTb, OIMCAaHHAsI 1 0 1 P3LL ypok 32
OKOJIO TPEYTOJIbHMKA.
4.7. | BricaHHast B TpeyTroJIbHUK 1 0 1 POLLU 8 kKn ypok 33
OKPY>KHOCTb.
4.8. | Ilpocreniine 3amaum Ha 4 1 1 AKnacc 7 3apaum Ha
IMOCTPOEHME. nocTpoeHune
Wtoro no pasneny: 14
Paspnen 5. IToBTOpeHne 1 06001eHMe 3SHAHWIA.
5.1. | IToBTOpenne u 06061EHIE 4 1 0 P3LL 7 kn, AKnacc
OCHOBHBIX
TIOHATUI ¥ METOIOB Kypca
7 kacca.
Uroro 1o pasgeny: 4
OBLIEE KOJIMYECTBO YACOB | 68 7 10
I1O TTPOTPAMME
8 KJIACC
N2 | HaumeHoBaHue pa3gesoB u Tem | KosmuecTBo yacoB DJIeKTPOHHbIE
/11 | MpOrpaMMbI (umndposBbie)
o6pa3oBaTe/TbHbIE
pecypchbl
BCEro | KOHTPOJI | MpaKTHue
bHbIE CKHe
pa6oTbl | paGoThI
Pasnen 1. YeThIPEXYTOTbHUKHA
1.1. | [Tapamnenorpamm, ero 3 0 0 P3LL 8 kn ypokl, 2,3
MPU3HAKY ¥ CBOMCTBA.
1.2. | YacTHble ciyJyan 4 0 0 P3LL ypok 6
rapajieJiorpaMMOB AKnacc 8 kn Teopua n
(TpSIMOYTOJIbHUK, poMoO, 3a4aHusA




KBajapar), ux MIPU3HAKU
I CBOMCTBA.

1.3. | Tpamerys. 1 0 0 P3LL ypok 4

1.4. | PaBHOGOKaS ¥ MIPSIMOYTOJIbHAS 1 0 0 POl ypok 4, 5
Tpamneun. AKnacc tect

1.5. | YoBoeHue MenuaHbl. 1 0 0 -

1.6. | LlenTpanbHas CUMMETPUS 2 1 1 P3LL ypok 7

Uroro no pasneny 12

Paspen 2. Teopema daseca 1 Teopema o npo

MOPLMOHAIBHBIX OTPe3KaXx, MOJA00HbIE TPEYroJIbHUKN

2.1. | Teopema dajneca u Teopema o 2 0 0 P3LWW ypok 5
MIPOIOPIMOHAJBHBIX OTPE3Kax.
2.2. | Cpeguss JIMHUS 1 0 0 P2 ypok 18
TPEeyTroJbHUKA.
2.3. | Tpaneuus, eé cpemgHss JTUHUS. 1 0 0 AKnacc pasg 1 yactb 2
2.4. | I[IponiopLiOHa/IbHbIE OTPE3KMU, 2 1 1 -
MOCTpOeHe YeTBEPTOI'O
MIPOIOPIMOHAIBHOIO OTpe3Ka.
2.5. | CBoicTBa IleHTpPa MacC B 1 0 0 -
TpeyTroJbHUKE.
2.6. | I[Tomo6HbIe TPEeYrOJIbHUKNA. 1 0 0 P3LL ypok 16
AKnacc pasg 3yactb 1
2.7.| Tpu nMpu3HaKa  Momooust 4 0 0 P3LU ypok 18
TPEYTOJIbHUKOB. AKnacc pasa.3 vactb 2
2.8. | [IpakTnUeCcKoOe MpUMEHEHNE 3 1 0 P3LW ypok 20
AKnacc pasa. 34actb 3
Utoro mo pasneny: 15

Pasnesn 3. Inomans. HaxoxaeHne momaeii TpeyroJbHUKOB M MHOTOYTOIbHBIX duryp. Ilnomaau nogo6HbIx puryp

3.1. | TlousiTe 06 o0O6IIEN TEOpPUN 1 0 0 P3LL ypok 9
TJTOLIAMMN.
3.2. | opmyabl O TUTOIIAAM 3 0 0 P3LL ypok 10, 11

TpeyroJibHNKA, Iapasiiesiorpa
MMa




3.3. | OrHOIIEHNE IIOLIAIEN 1 P3LL ypok 10
TPEYTOJbHUMKOB C  OOIIMM
OCHOBaHMEM WIM  OOILen
BBICOTOIA.
3.4. | Borunciienue IO e 1 AKnacc pasg, 2 yacTb 2
CJIOXKHBIX buryp yepes
pasbueHuMe Ha 4YacTu U
JIOCTpOeHue.
3.5. | Ilmowaay Guryp Ha KJaeTdaToi 1 -
6ymare.
3.6. | [Tnomaay nogo6HbIX Guryp. 1 P3LL ypok 16
3.7. | Beruncienue IIOLLIAZeN. 2 P3LL ypok 12, 13
3.8. | Pemienne 3amau c ITOMOILbBIO 2 -
MeToda BCIIOMOTaTe/IbHOM
TJIOIIAIN
3.9.|3agaur C  OpPaKTUYECKUM 2 -
copepsKaHueM.
Uroro no paspeny: 14
Paspnen 4. Teopema Iudaropa u Hayama TPUTOHOMETPUI
4.1. | Teopema [Tndaropa, eé 1 P3LU ypok 13
JIOKa3aTeIbCTBO u
MIpUMEHEHNE.
4.2. | O6parHas Teopema ITnudaropa. 2 P3LU ypok 13
AKnacc pasg 2 yactb 3
4.3. | Onpepenenue 2 P3LL ypok 22
TPUTOHOMETPUYECKUX AKnacc pasg 3 yactb 4
GyHKIMIZI ~ OCTPOTO  VIJIa,
TPUTOHOMETPUYECKIE
COOTHOIIIEHUST B TIPSIMO
YTOJIbHOM TPEYTOJIbHUKE.
4.4. | OcHOBHOE 2 P3LL ypok 22
TPUTOHOMETPUUECKOE
TOKIECTBO.
4.5. | CooTHOILIEHNS MeKIY 3 P3LWU ypok 23, 24
CTOPOHAMM B IPSIMOYTOJIbHBIX
TPEeYrojJbHMKax C VYrjaMu B
45° 1 45°; 30° u 60°
Uroro no paspeny: 10




Paspen 5. Yribl B OKPY)XKHOCTHU. BrimcaHHbIe 1 onMcaHHbIe YeThIpexyro/ibHuKN. KacarenbHbie K
okpykHocTH. KacaHme OKpyKHOCTH.

5.1. | Biucaddble ¥ LieHTpajbHbIe 2 0 0 POLL ypok 26, 27
YIJIbI, AKnacc pasgen 2 yactb 4
YroJ MeXIy KacaTeJbHOM U
XOPIOI.

5.2.| Yribpl  Mexngy xopmamu U 2 0 0 -
CeKyIIMMMU.

5.3. | BucaHHble UM OIMCAHHbIE 3 0 1 POLU ypok 28, 29
YeTbIPEXYTOJIbHUKH, Ux
MPU3HAKY ¥ CBOMCTBA.

5.4. | TIpumenenne ITUX 2 0 0 -

CBOJVCTB TIpU peleHun
reoMeTpuyYecKmx 3amad.

5.5. | BsaumHoe PacIIoJIOKeHye 1 0 0 P3LU ypok 25
IIBYX OKPY’KHOCTEIA.

5.6. | Kacanne okpysKHOCTEIA. 3 1 0 -

Wtoro mo paspeny: 13

Paspen 6. [TloBTOopenne, 060011eHMe 3HAHMIL.

6.1. | IToBTOpeHne OCHOBHBbIX 4 1 0 P3LU, AKnacc
MOHSATUI U METOJIOB KYpPCOB 7
u 8 KkiaccoB, 00o00OIlIeHNe
3HAHUM.

Uroro o paspeny: 4

OBUIEE KOJIMYECTBO YACOBTIO | 68 7 4

I[TPOT'PAMME

9 KJIACC
N? | HammeHoBanmue pasgenoB u | KosuyecTBo yacoB DnekTpoHHbIe (UMpoBbIe)
1/ | TeM IPOrpamMMbI 06pa3oBaTe/IbHbIE PECYPCHI

BCero

KOHTPO | IpaKTHU4e
JIbHbIE | CKMe€
paboThbl | paboThI

Pa3pen 1. Tpuronomerpusi. TeopeMbl KOCMHYCOB U CMHYCOB. PellleHne TpeyroJbHUKOB.

1.1.

Ornpenenenne
TPUTOHOMETPUUECKUX
dyukimit yriaos ot 0° 1o
180°.

2

0 0




1.2

Kocunyc u cunyc mnpsiMoro u
TYIIOrO yIJIa.

P3LU ypok 12
AKnacc pasgen 3yactb 1

1.3.

Teopema KOCMHYCOB.
(O60061IEHHAsT) TeOpeMa
CUHYCOB (C pagunycom
ONMCAHHOM OKPY’KHOCTM).

POLL 15 -16
AKnacc pasgen 3 vactb 2

1.4.

HaXO)K,HeHI/Ie OJIVH CTOPOH U
BEJIMYMH YIJIOB
TPEYTOJIbHMUKOB.

P3WW ypok 14

1.5.

®opmyiia mwiomagu
TPEyTOJIbHUKA Uepe3 JIBe
CTOPOHBI ¥ YI'OJI MEXKIY HUMMU.

P3WW ypok 14

1.6.

®opmyia IJI0LLAAN
YEeThIPEXYTOJIbHMKA Yepe3 ero
JVaroHaJIM U yTOJA  MEXIYy
HIVMMN.

1.7.

[IpakTuyeckoe MpuUMeHeHNE
IIOKa3aHHBIX TeopeM

PaW ypok 17

HWroro mno pasgeny

16

Pasnen 2. IIpeo6pa3oBanue mogo6usi. MeTpuuyeckyue COOTHOLIEHUSI B OKPY>KHOCTH

2.1.

[Tonstie o mnpeo6pasoBaHNUM
momo6ms.

1

0

0

2.2.

COOTBETCTBEHHbIE 3JIEMEHTbI
moao0OHbBIX uUryp.

P3LU 8 kn ypok 17

2.3.

Teopema o npousBemeHNn
OTpPE3KOB XOpJI, Teopema O
MIPOU3BEEHIN OTPE3KOB
CEeKYIIMX, TeOpeMa O KBajpare
KacaTeJIbHOI.

PO 8 knacc ypok 28

2.4.

[Tpumenenme B peIeHnmn
reoMeTpuYecKux 3amay

P3LWU 8 kn ypok 20

Uroro o paspeny

10

Paspgen 3. Bexropsr

3.1.

OrnpeneneHne BEKTOPOB,
CJIOKEHME U Pa3HOCTh
BEKTOPOB, YMHOKEHME
BEKTOpa Ha YMCJIO.

P33l ypok 1-4

AKnacc pasgen 1

3.2.

dusnueckuit u
reoMeTpuYeCcKuin CMbICJT
BEKTOPOB.




3.3. | PasyoskeHye BeKTOpa IO IBYM 1 0 0 P3LLU ypok 7
HEKOJIJIMHEApHBbIM BEKTOPaM.
3.4. | KoopoyHaTthl BeKTOpa. 1 0 0 P3LL ypok 8
AKnacc pasgen 2 yactb 1
3.5. | CransgpHoe npousBeeHe 2 0 0 P3LL ypok 18 - 19
BEKTOPOB, ero npmuMeHeHue AKnacc pasgen 3 yactb 3
IJ1S1 HAXOXKIEHUS OJIVH U
YTJIOB.
3.6. | Pemienne 3amady C ITIOMOILbIO 2 0 0 P3LL ypok 11
BEKTOPOB. AKnacc pasgen 2 yactb 2
3.7. | IlpyumeHeHue BEKTOPOB [Jist 2 1 0 _
peleHys 3a4a4 KMHEMaTUKU U
MeXaHUKU
Uroro 1o paspeny: 12
Pa3spgeint 4. llekapToBbl KOOPAMHATHI HAa IIOCKOCTY
4.1. | IekapTOBBI KOOPIVIHATBI 1 0 0 P3LL ypok 13
TOYEK Ha MJIOCKOCTH.
4.2. | YpaBHeHMe MPSIMOIA. 2 0 0 P3LU ypok 9
AKnacc pasgen 2 yactb 3
4.3. | YrioBoi Ko3(pGULMEHT, 1 0 0 _
TAQHI'€HC yrJla HaKJIOHA,
rapaJuiesjibHbIe U
NepreHaUKYJISIpDHBIE TIPSIMbIe.
4.4. | YpaBHEHME OKPYKHOCTH. 1 0 0 P3LL ypok 9
AKnncc pasaen 2
4.5. | HaxokpeHue KOOpayHaT To4ue 1 0 0 P3WW ypok 10
K TIepecevyeHns: OKPY>KHOCTU U
MIPSIMOMA.
4.6. | Metop, KOOpAMHAT pu 1 0 0 _
pelieHnn reoMeTpUYeCKmX
3am1ad.
4.7. | Ucionb30oBaHye MeToma 2 1 0 P2LWW ypok 10
KOOPAMHAT B MPaKTUIECKUX
3ajavax
Uroro no pasmeny: 9

Pa3nen 5. IIpaBuIbHBbIE MHOTOYTO/JIBHUKHA. JIJITHA OKPY)XHOCTH M IUT

ouaab Kpyra.

Boruncienue nnoma,uei/i

5.1.

ITpaBuIbHBIE
MHOT'OYT'OJIbHUKH,
BBIUMCJIEHME UX DJIEMEHTOB.

1

0

0

P3LW ypok 21-22
AKnacc pasgen 4 vactb 1




5.2. | Yucmo [ n IJIMHA 1 0 P3LL ypok 23
OKPY>KHOCTMU.

5.3. | InuHa Iy OKPYs>KHOCTH. 1 0 P3LL ypok 23

AKnacc pasgen 4 vactb 2

5.4. | PagmuanHas mepa yrija. 1 0 _

5.5. | Ilmomags  Kpyra u  ero 1 0 PoOLWW ypok 24
3JIeMEHTOB (cexkTopa u AKnacc pasgen 4 vactb 1
CermMeHTa).

5.6. | BoruncieHue miowazgen 3 1 P3LW ypok 25
buryp BKJIIOYAIOILINX
5JIEMEHTHI Kpyra.

Uroro 1o paspeny: 8

Paspen 6. Iewxenus miockoctu

6.1. | TTousatue o) IBVKEHUU 1 0 POLU ypok 28
IIJIOCKOCTH. AKnacc pasgen 5yvactb 1

6.2. | [TapamtenbHbIN TepeHoc, 1 0 P3LL ypok 29-30
IIOBOPOT ¥ CUMMeTpusI. AAKnacc pasaen 5 yvactb 2

6.3. | Ocu 1 LIeHTPbI CUMMETPUNA. 2 0 AKnacc pasgen 5vactb 1

6.4. | [IpocTeiie mpUMeHEHUsSI B 2 0 PO ypok 31
pelleHun 3a7au.

Uroro o paspeny: 6

Paspnesn 7. IoBTopenne, 06o61ieHne, cucTeMaTH3aLyst 3HAHWIA

7.1. | [ToBTOpEHNE OCHOBHBIX 0 0 -
MTOHSTUI ¥ METOOB KYPCOB
7—9 xynaccoB, 0000lLIeHN e U
CUCTEMATU3AINS 3HAHMIA.

7.2. | IIpocreiiiine 0 0 -
reomeTpuyeckue GUrypbl u
X CBOJCTBA.

7.3. | IamepeHne reomMeTpmuecKux 0 0 _
BEJIMUMH.

7.4. | TpeyroJIbHUKMN. 0 0 -

7.5. | IapanienbHbie " 0 0 -
MepIeHAVKYJISIPHbIE TTPSIMbIE.

7.6. | OKpY>KHOCTb U KPYT. 0 0




7.7. | 'eomeTpuueckme MOCTPOEHNS. 0 _
7.8. | YrJbl B OKPY3KHOCTH. 1 PoLL
BnucaHHble 1 oncaHHble
OKPY’KHOCTM
MHOTOYTOJIbHUKOB.
7.9. | Ilpsimast ¥ OKPY>KHOCTb. 0 _
7.1 | YUeTbIpEXYTONBHUKMA. 1 PO AKNacc Yuu. py
0. | BomucanHble 1 onucaHHbIe
YEeThIPEXYTOJIbHUKM.
7.1 | Teopema ITudaropa u Hauana 1 PO AKnacc Yun.py
1. | rpuronomerpumn. Pemenne
OBIIUX TPEYroJbHUKOB.
7.1 | IlpaBusbHbIe 0 -
2. | MHOrOYTOJIbHUKI.
7.1 | IIpeo6pa3oBaHmst IIJIOCKOCTH. 0 _
3.
7.1 | IBusKeHus. [TomoGue. 0 _
4. | Cummerpus.
7.1 | ITnowanp. Beruncienue 2 _
5. | mnomapeit. TTnoutamm
moA00OHBIX uryp.
7.1 | lekapTOBbl KOOpPAMHATHI Ha 1 PaL
6. | mIocKkoCTm.
7.1 | BekTopbl Ha INIOCKOCTU 1 POLL
7.
Uroro 1o paspeny: 7
OBIIEE KOJIMYECTBO YACOB I10 68
I[TPO'PAMME

YYEBHO-METOJANYECKOE OBECIIEYEHUNE OBPA3OBATEJIBHOT'O
ITPOLIECCA

OBSA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI OJISI YYEHUKA

7 KJIACC

Aranacsu JI.C., Bytysos B.®., Kagomues C.B. u npyrue ['eomerpust 7-9 kinacc AKimoHepHoe 06111eCTBO
"UsparenncTso "TIpocseienne”;
8 KJIACC

Artanacsu JI.C., Bytysos B.®., Kanomues C.B. u apyrue, I'eometpus, 7-9 knacc, AKIMOHepHOe

o61ectBo «M3marenbcTBo «IIpocBelenne» ;

9 KJIACC
Artanacsu JI.C., Bytysos B.®., Kanomues C.B. u apyrue, I'eometpus, 7-9 knacc, AKIMOHepHOe

obiiecTBo «M3marenbcTBo «IIpocselienne» ;




METOIUYECKHUE MATEPUA/JIBI 0151 YUUTEJISA

7 KJIACC

Atanacan JI.C. , byrysoB B.® u ap. 'eomeTrpus. 7-9 kinaccel: YueOGHMK AJ1s1 00111€06pa30BaTeIbHbIX
yupexxneauit. M Ipocseriienne, 2018.

1. CamocTosTebHbIE ¥ KOHTPOJIbHBIE paboThl. 7-9 Kimacchl. ABTop: MueHckas M.A.

2. 3uB B.I'., Meinep B.M., bBaxauckuit B.®. 3agaun no reometpun gjis 7-11 kimaccos. M.:
[Tpocsemenne,2004.

3. 3uB B.I"., Meitep B.M. [umakTuueckue MaTepuasbl 1o reomerpun ms 9 kiacca. M.: IIpocelienue,
2014.

4. T'aspunoBa H.®. IToypounsie pazpaboTku mmo reomerpun. 9 kimacc. M.:»BAKO» 2009

5. Muenko T.M., Biannkos A.Jl. 'eomerpust. TemaTuueckue Tectol. M.: IIpocserenne,2011.

8 KJIACC

Aranacan JI.C. , byrysoB B.® u ap. 'eomeTrpus. 7-9 kinaccel: YueOGHMK AJ1s1 00111€06pa30BaTeIbHbIX
yupexxneruit. M Ipocseriienne, 2018.

1. CamocTosTeIbHbIE ¥ KOHTPOJIbHBIE paboThl. 7-9 Kinacchl. ABTop: MueHckas M.A.

2. 3uB B.I'., Meiinep B.M., Baxauckuit B.®. 3agaun no reometpun ajis 7-11 kinaccos. M.:
[Tpocemienne,2004.

3. 3uB B.I'., Meitep B.M. [IugakTuueckue MaTepuasbl 1o reomerpun ms 9 kiacca. M.: IIpocselienue,
2014.

4. I'aBpunosa H.®D. [Toypounsie paspabotku no reomerpun. 9 kinacc. M.:»BAKO» 2009

5. Mutiienko T.M., Baunkos A.Jl. 'eomerpusi. Tematnueckue tectbl. M.: IIpocsemienne,2011.

9 KJIACC

Artanacan JI.C. , ByrysoB B.® u ap. 'eometpus. 7-9 kinaccer: YueOHMK AJ1s1 00111€06pa30BaTeIbHBIX
yupeskpenuit. M [Ipocsemenne, 2018.

1. CamocToaTebHbIe ¥ KOHTPOJIbHbIE paboThl. 7-9 Kinacchl. ABTOp: MueHckas M.A.

2. 3uB B.T'., Meiinep B.M., Baxauckuit B.®. 3agaun no reometpun ajs 7-11 kimaccos. M.:
[TpocBemmenne,2004.

3. 3uB B.I'., Meiutep B.M. [IugakTuyeckue MaTepuasbl 1o reomerpun mis 9 kiacca. M.: TIpocBeiienne,
2014.

4. T'aBpunosa H.®D. [Toypounsie paspabotku no reomerpun. 9 xkinacc. M.:»BAKO» 2009

5. Mutenko T.M., Baunkos A.Jl. 'eomerpust. Tematnueckue tectbl. M.: IIpocsemienne,2011.

IV PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU NUHTEPHET
7 KJIACC
POII
AKnacc
Yuu. py

8 KJIACC
POII
AKiacc
Yuu. py

9 KJIACC
POII
AKiacc
Yuu. py

MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O
ITPOLJECCA

YYEBHOE OBOPY/IOBAHUE

IIPOEKTOP

MHTEpaKTMBHAs JOCKA

TaGJIMIIBI IO TUTAHMMETPUM 1IJis 7-9 KJ1accoB;

MOPTPEThI BhIAAIOIIMXCS MATEMATUKOB;

KOMIUIEKT KJIACCHBIX YePTEKHBIX MHCTPYMEHTOB: JIMHEKA, TPAHCIIOPTUP, YTOJIbHUK; IIUPKYJIb.



YYEBHO-METOIUYECKOE OBECIIEYHEHUWE OBPA3OBATEJIbHOT'O
ITPOLJECCA

OBS3ATEJ/IBHBIE YUYEBHBIE MATEPUAIJIBI IJIS1 YUEHUKA

7 KJIACC

Aranacsn JI.C., Byrysos B.®., Kagomies C.b. n gpyrue 'eomerpus 7-9 xkinacc AKyoHepHOe
obirectso "MsgatenbcTBo "Tlpocserienne”;

BBenmuTe cBOV BapuaHT:

8 KJIACC

Artanacsan JI.C., Byrysos B.®., Kagomiies C.b. u gpyrue, ['eometpus, 7-9 xiacc, AKIIMOHEpPHOe
ob6irectBo «M3garenbctBo «IIpocBemenne»;

BBenmuTe cBOV BapuaHT:

9 KJIACC

Aranacsn JI.C., Byrysos B.®., Kagomiies C.b. u gpyrue, 'eomerpus, 7-9 xinacc, AKuMoHepHOe
obiectBo «M3garenbctBo «IIpocBemienne»;

METOINYECKUE MATEPUAIJIBI OJISI YYUTEJIA

7 KJIACC

Artanacsan JI.C. , BytysoB B.® u gp. I'eometpus. 7-9 knacchl: YueOHNUK 151
o6111eobpasoBarebHbIX yupeskaenuit. M ITpocsemenne, 2018.

1. CamocTosTe/IbHbIE U KOHTPOJIbHBIE PabOThI. 7-9 Kiacchl. ABTOp: Muenckas M.A.

2. 3uB B.I'., Meiutep B.M., baxanckuit B.®. 3amaun o reomerpun s 7-11 kiaccos. M.:
[Tpocaeiiienne,2004.

3. 3uB B.I'., Meiutep B.M. [IngakTuueckue MaTepuasbl 110 reoMeTpun ajist 9 knacca. M.:
[Tpoceeiienne, 2014.

4. I'aBpunoBa H.®. [Toypounblie pazpaboTku 1o reomerpun. 9 kinacc. M.:»BAKO» 2009

5. Muienko T.M., biimukos A.Jl. 'eomerpusi. Tematuueckne Tectol. M.: ITpocserenne,2011.
8 KJIACC

Artanacsan JI.C. , ByrysoB B.® u gp. I'eometpus. 7-9 knacchl: YUeOHUK OJ1s1
o611eobpasoBarebHbIX yupeskaennit. M Ipocsenienne, 2018.

1. CamocTosITe/IbHbIE U KOHTPOJIbHBIE PaboThI. 7-9 Kiacchl. ABTOp: Muenckas M.A.

2. 3uB B.I'., Meiutep B.M., baxanckuit B.®. 3amaun o reomerpun s 7-11 kiaccos. M.:
ITpocsemienne,2004.

3. 3uB B.I'., Meiutep B.M. [IngakTuueckue MaTepuasbl 110 reoMeTpun ajist 9 knacca. M.:
ITpocsemienne, 2014.

4. I'aBpunosa H.®. [Toypounblie pazpaboTku 1o reomerpun. 9 kiacc. M.:»BAKO» 2009

5. Muienko T.M., biimukos A.Jl. 'eomerpus. Tematuueckne Tectol. M.: ITpocserenne,2011.
9 KJIACC

Artanacsn JI.C. , ByrysoB B.® u gp. I'eometpus. 7-9 knacchl: YUeOHUK OJ1s1
o6111eobpasoBarebHbIX yupeskaenuit. M ITpocsemenne, 2018.

1. CamocTosITe/IbHbIE M KOHTPOJIbHBIE PaboThI. 7-9 Kiacchl. ABTOp: Muenckas M.A.

2. 3uB B.I'., Mennep B.M., baxanckuin B.®. 3agaun mo reomerpun ajis 7-11 kinaccos. M.:
ITpocsemienne,2004.

3. 3uB B.I'., Meiuiep B.M. [lugakTuyeckue MmaTepuasbl o reomerpun miis 9 kiacca. M.:
ITIpocsemienne, 2014.

4. T'aspunosa H.®. [Toypounble pa3paboTku mo reomerpun. 9 kinacc. M.:»BAKO» 2009

5. Mumienko T.M., biimukos A.Jl. 'eomerpust. Tematnueckne Tectol. M.: ITpocserenne,2011.
IO DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET
7 KJIACC

POl

AKnacc

Vuu. py

8 KJIACC



POIII

AKnacc

Yuu. py

9 KJIACC

POIII

AKnacc

Yuu. py

MATEPUAJIBHO-TEXHNUYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOI'O
ITPOILIECCA

VYEBHOE OBOPYJIOBAHUE

MIPOEKTOP

MHTepPaKTMBHAsT JOCKa

TabJIMIIBI IO IIJIAHUMETpUM 151 7-9 Kj1accos;

MIOPTPEThI BHIJAIOILINXCS MAaTEMATUKOB;

KOMIUIEKT KJIACCHBIX YePTEKHBIX MHCTPYMEHTOB: JIMHENKA, TPAHCIIOPTUD, YTOJIbHUK; IIUPKYJIb.



