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[HOACHUTEJIbHAA 3AIINCKA

Pabouas mnporpamma 1Ho TeOMETpUU MJIA OOYYarOIIMXCs C 3aJepiKKOH
ncuxuyeckoro passutus (nanee—311P) Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHU
cocTaBliecHa Ha ocHoBe DenepanbHOl pabodeil mporpamMmbl MO T€OMETPUH IS
oOyyJaromuxcs ¢ 3ajepkKoi ncuxuueckoro pazputus (naigee — 3I1P) Ha ypoBHe
OCHOBHOTro obmiero oOpas3oBanusi, pazpaboranHoit @OI'BHY «UucTuTyT
KOPPEKLUMOHHON MENarorukn» M pasMeElleHHOW Ha caite https://ikp-rao.ru/frc-

ovz3/

@enepanbHas pabodas mporpamMma MO TE€OMETPHUH ISl OOYYarOIIUXCs C
3a/Iep>KKOM mcuxudeckoro pasButus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIIETO
oOpa3oBaHMs TIOATOTOBIIEHA Ha oOcHOBe DenepanbHOrO0 TOCYJapPCTBEHHOTO
00pa3oBaTeILHOTO CTaHJIapTa OCHOBHOTO oOmiero oo6pazoBanus (IIpukas
Munnpocsemenusi Poccuun ot 31.05.2021 1. Ne 287) (manee — ®I'OC OO0O0),
denepalbHOM a1aNTHPOBAHHOIN 00pa30BaTEIBHOM MTPOrPaMMBI OCHOBHOTO OOIIETO
oOpa3oBaHus 751 O0YUYAIOUIUXCS C OIPAaHUYCHHBIMU BO3MOKHOCTSIMH 370POBbSI
(ITpuka3z Munnpocsemenust Poccun ot 24 Hos0ps 2022 1. Ne 1025), @eaepanbHoii
paboueit mporpaMMbl OCHOBHOTO 00IIero 00pa3oBaHUs MO Yy4eOHOMY MpEAMETY
«"eometpus», GenepanbHON MPOrpaMMbI BOCIIUTAHUS, C YYETOM pacIpeieIeHHbIX
Mo KJlaccaM IpOBepsAEMbIX TpeOoBaHUI K pe3yiabTaTaM ocBoeHus DenepalibHON
aanTHPOBAaHHON 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus
JUTSE O0YYaIOIIUXCS C 3aJIEPIKKON ICUXUIECKOTO Pa3BUTHA.

Henu uzydyenns yueGHoOro Kypca

O6mume nenn u3ydeHus: yuyeOHoro kypca «l'‘eoMeTpusi» mpeacTaBicHbl B
I[TOOIT OOO0. Onu 3aKI0YaIOTCs, MPEKIE BCETO B TOM, YTO HAa YPOKaX reOMETpUU
oOydJaromuiicss y4uTcs TPOBOAMUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUEHUS, JOKAa3bIlBaTh MCTHHHBIC YTBEPXKICHUS U CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJIUTH PACCYKIEHUS «OT MPOTUBHOTOY», OTINYATh
CBOICTBa OT MPHU3HAKOB, POPMYIHPOBATH OOpaTHBIE yTBEpKIAeHUsA. B oOyueHunn
YMEHHUIO PacCyXJaTh COCTOUT Ba)XHOE BOCHUTATEIHHOE 3HAYCHUE H3yUCHUS
T€OMETPUH, IPUCYIIIeE MMEHHO OTEYECTBEHHOM MaTEeMAaTHYECKOW MITKOJIE.

Bropoli 1enpi0 M3ydeHHs TEOMETPHUH SIBIICTCS HWCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA TP PENICHUH KaK MAaTeMAaTHYeCKUX, TaK W MPAKTUYECKUX 3ajad,
BCTPECUAIOIINXCA B  PEATbHOHW JKM3HU. OTOMY COOTBETCTBYET BTOpas,
BBIUHUCTUTEIbHAS JIMHAS B W3YYCHUU TEOMETPHUH B IIKOye. JIJIsi 3TOTO yUYHUTEIto
peKOMeHIyeTcss ~ moa0upaTh  3aJadd  IPAKTHYECKOTO  XapakTepa s
paccMaTpUBAEMBIX TEM, YUUTh OOYUYAIOIMUXCS CTPOUTh MAaTEMAaTHYECKUE MOJIEIH
pEaNbHBIX KU3HCHHBIX CHUTYyalllii, MPOBOJIUTH BBIUYMCICHUS H OIICHUBATH
aJICKBaTHOCTH TIOJTYYCHHOTO pe3ynbTaTa. KpaitHe BaXKHO TOTUEPKUBATH CBSI3U



TEOMETPUM C JPYTUMHU MpeIMETaMU, MOTUBUPOBATH HUCIOIb30BaTh OMpPEACICHUS
FEOMETPUUECKUX (DUTYDP U MOHSATUN, TEMOHCTPUPOBATH TPUMEHEHHUE TTOJTYYECHHBIX
yMeHU B (pu3Nke U TEXHHKE. DTU CBA3M HauOoyiee SIPKO BUAHBI B TeMax
«BekTopb», «TpUroHOMETpUYECKHE COOTHOLICHUS», «MeTon KOOpAWHATY U
«Teopema IMudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo y4yeOHOMYy maHy B 7-9 kiaccax u3ydaercs Y4eOHBIH Kypc
«["eomeTpus», KOTOPBIN BKIIOUAET CIEAYIONINE OCHOBHBIE Pa3/ieibl COACPKAHUS:
«['eomerpuueckue ¢Gurypel M uUX CBOHCTBa», «l3MepeHHe reoMeTpuyecKux
BEJIMYMH», a TaKxke «/lekapToBbl -KOOpAMHATHI Ha IUIOCKOCTH», «BekToph»,
«/IBmxxenus minockoctu» u «IIpeodpazoBanus mogo0us.

VY4eOHbIil I1aH NpeycMaTpUBacT U3yuyeHUE reOMETPpUU Ha 0a30BOM YPOBHE,
UCXOAs M3 He MeHee 68 yueOHBIX 4acoB B Y4eOHOM rojy, BCEro 3a TpU rojaa
o0ydenus — He meHee 204 gacos.

Conep:xxanune yueOHOro Kypca (1mo rogam o0ydeHus)
7 KIIACC
Hauvanenbie monsiTust reometpun. Touka, psamasi, OTpE30K, JIyd. YToJI. Buas
yriaoB. BepTukanbHble W CMEXHble YIUbl. buccektpuca yrna. JlomaHas,
MHOTOYTroJIbHUK. [lapannenbHoCTh U NEPIEHAUKYIAPHOCTD MPSMBIX.

Cummempuunvie Queypol. OcHo6HbIE CEOUCMEA 0Ce60l cummempuu’.
[IpuMepbl cCHMMETPHUH B OKPYKAIOILIEM MHPE.

OcHogHble NOCMPOEHUsL C NOMOWbBIO YUPKYJISL U TUHEUKU.

TpeyronpHuk.  BeicoTa, Menmana, OmWCCeKTpuca, HMX  CBOMCTBA.
PaBHoOenpeHHBI W PaBHOCTOPOHHHH  TPEYTOJbHUKHU. HepagenctBo
TPEYTOJIbHUKA.

CBoiicTBa M TMpU3HAKK PaBHOOEIPEHHOro TpeyroibHUKa. [lpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CoiicTBa W TOpU3HAKA MapauieNbHbIX nOpsMbix. CymMa  yIJoB
TpeyroJibHuKa. BHENIHME yriiel TpeyrojJbHUKA.

[IpssMoyronbHblld  TpeyronbHUK. (CBONCTBO MeEIUaHbl MPSIMOYTOJIBHOTO
TPEYTroJIbHUKA, POBEAEHHON K TUIIOTEeHY3€. [[pu3HaKu paBeHCTBANPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB. [IpAMOYTONbHBIN TPEYTOABHUK C YIioM B 30°.

! 3,I[GCL " JajIee KypCHuBOM 0003HAYCHBI TCMbI, U3YYCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTEIILHOM ILIAHC. HeL[aror
CaMOCTOSATCIIBHO OIPCACIIACT 00BeM HU3y4acMOoro Mmarcpuajia.



HepaBeHcTBa B reOMETpUU: HEpaeHCME0 Mmpey2o/ibHUKA, HEPABEHCTBO O
JUIMHE JIOMAaHOH, Teopema O OOJbIIEM YIJle M OONbLIEH CTOPOHE TPEYrOJbHUKA.
ITeprienauKyIIsp U HAKJIOHHA.

I'eomempuueckoe mecmo mouek. buccekrpuca yria U CEpEeIUHHBIN
NIEPIICHAUKYJIISAP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOUEK.

OKpyXHOCTp M Kpyr, XOpJa M JWaMeTp, HMX CBOHcTBa. B3anmuoe
PaCIIONIOKEHHE OKPYKHOCTH U mpsimoil. KacarenbHas u cexymas K OKpyKHOCTH.
OKpyXHOCTb, BINHMCaHHasg B Yyroj. BnucaHHas # ONHCAaHHAs OKPYXHOCTHU
TPEYrOJIbHUKA.

SKJIACC

Yerbipéxyronpauku. [Tapauienorpamm, ero npu3Haku U CBOKWCTBA. YacTHbIE
Clly4au MapajjieorpaMmoB (TPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPHU3HAKU U
cBoiicTBa. Tpamnenus, paBHOOOKas Tparnenus, €€ CBOMCTBA U TPU3HAKH.
[IpssiMoyronbpHas Tpaneuus.

Memoo yosoenus meduanwl. Llenmpanvras cummempus.

Teopema @aneca u meopema o nponopyuonatvbHvlx ompeskax. CpenHue
JMHUU TPEYTOJbHUKA U Tpaneuuu. Llenmp macc mpey2oivHuKa.

Ilooobue mpeyzonvruxos, koag@uyuenm nodobus. Illpuznaxu nooodus
mpeyzoabHukos. llpuMenenne noqo0us npyu pelieHuy MpakTHYeCcKuX 3aad.

CaoiicTBa Tuiomiane reomerpudeckux Quryp. @opmMynsl uis TUIOLMIAAU
TpEeyrojibHUKa, MapajienorpaMmma, pomOa u Tparneiuu. OTHOIIEHHE IJIomaaei
o100HBIX QuUryp.

Brruuciienue miomanei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYAaTON
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
NPaKTUYECKUX 3a]1a4.

CuHyc, KOCUHYC, TAHT€HC OCTPOTO yria IPsIMOYTOJIbHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUTrOHOMETpUYECKUE (PYHKIIMU
yrioB B 30°, 45° u 60°.

BrnimcanHbple W LEHTPAJIBHBIE YIJIBI, YTOJ MEXAY KacaTEIbHOW U XOPHIOW.
Yrael Mexay XopJamMu M CEeKylIMMH. BrnucanHble ©W = ONUCAaHHBIE
YEThIPEXYTOJIbHUKH. B3auMHOE pacnosio)keHue ABYX OKpyxkHoctei. Kacanue
oKkpyxHOCTel. O01IHe KacaTeIbHbIE K IBYM OKPY>KHOCTSIM.

IKJIACC

Cunyc, xkocuHyc, TaHreic yrioB ot 0° pmo 180° OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOPMYIbI TPUBEICHUS.



Pemenne TpeyronpHukoB. Teopema KOCHHYCOB M TeOopeMa CHHYCOB.
Perenne npakTnyeckux 3a7ad ¢ UCIOIb30BAHHEM TEOPEMBI KOCHHYCOB U TE€OPEMBI
CHUHYCOB.

lIpeobpazosanue noooous. Ilododbue coomeemcmeeHHbix INeMEeHMO8.

Teopema o0 npouzsedenuu Ompe3Ko8 XOpo, Mmeopembl O NpPOU3BEOeHUU
OMpe3K08 CeKyWux, meopema o Keaopame KacameabHOl.

Bektop, gmmuHa (MOAydb) BEKTOpa, COHAINpPAaBIEHHBIE  BEKTOPHI,
POTHBOIIOJIOKHO HAMPaBJICHHBIE BEKTOPHI, KOJUTHHEAPHOCTh BEKTOPOB,PABEHCTBO
BEKTOPOB, ONEpallMid HaJ BEKTOpaMu. Pa3noxkeHne BeKTopa 1O ABYM
HEeKOJUTMHEeapHbIM BekTopaM. KoopauHatel BekTopa. CKalsipHOE TpPOHM3BEICHHE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKICHHUSI ITTMH U yTJIOB.

JlexkapTOBBI KOOPJIMHATHI Ha TUIOCKOCTH. YpasHeHuss npsamoil U OKPYKHOCTH
B KOOpJIMHATAX, NEpeceYeHne OKPYKHOCTEH U MpAMBIX. MeToa KOOpJMHAT U €To
pUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. J[nwHA OKpykHOCcTH. ['pamycHas u
pajgMaHHas Mepa YIJia, BBIYHCICHHE JUTMH OYyr OKpyxHocted. [Dmomane kpyra,
CEKTOpa, CEerMEHTA. /[8ujiceHus NAOCKOCMU U BHYMPEHHUe CUMMEempuu queyp
(anemenmapmsie npeocmasinenus). Ilapannenvrolii nepernoc. Ilogopom.

IINTAHUPYEMBIE ITPEJIMETHBIE PE3VJIBTATDI OCBOEHUIA
[IPUMEPHOI PABOYEI IIPOTPAMMBI KVPCA «C'EOMETPUS» (ITO
I'OJAM OBYYEHNA)

OcBoenue ydeOHOTO Kypca «l'eomeTpus» Ha YpOBHE OCHOBHOT'O OOIIETO
o0pa3oBaHus [IOJDKHO O0O€CTeurBaTh JOCTHKEHHE CIEIYIONUX MPEeIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB:

TKIACC

Pacrio3HaBaTh W3ydeHHBIE TEOMETPHUECKHE (UTYpPBI, OIPEACNATh UX
B3aMIMHOE PaCIOJIOKECHHE, H300pakaTh TeOMETpPHUYECKHe (GUTYPHI, BBITOIHATH
YEPTEKH M0 YCIOBUIO 3a1aun. I3MepsATh IMHEHHBIE U YTI0BbIE BEIMYUHBL. Pemath
3a/1a4M Ha BBIYUCIICHHUE IJTMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyl0 OLEHKY JMHEWHBIX M YIJIOBBIX BEJIUYUH MPEIAMETOB B
peaNbHON KU3HH, PAa3MEPOB MPHUPOAHBIX OOBEKTOB. PazmmuaTe paszMepsl 3THUX
00BEKTOB IO MOPSAKY BETUUUHBI.

CtpouTh YepTeKM K TE€OMETPUUECKUM 3ajadyaM (C HCMOJIb30BaHUEM
CMBICJIOBOM OMOPBI: HABOASIIUE BOMPOCHI U/WIIH AJITOPUTMA YU4eOHBIX IEHUCTBUN).

[lonb30BaThCs TpPU3HAKAMH PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BATh
MIPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIBHUKOB MPHU PEIICHUU 33/1a4.

[IpoBoANTH J1O0KA3aTENbCTBA  HECJIOKHBIX T€OMETPUUYECKUXTEOPEM.
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ITonb30BaThCs IpU3HAKAMHU PABEHCTBA IPSAMOYIOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEIMaHbl, IPOBEAEHHOM K  THUIIOTEHY3€  MPSIMOYTOJIBHOTO
TPEYrojibHUKAa, B PpELIEHWHM TEeOMETPUYECKUX 3adady (C HCHOJIb30BaHHEM
3pUTENBHON HATISIAHOCTU W/WUIU BepOAIbHOM OIOPHI).

OnpenensaTe NapaieNbHOCTh MNPSAMBIX C IOMOLIBIO YIJIOB, KOTOPBIE
oOpa3yeT ¢ HUMHU cekymias. OnpeaensaTb NapamuieabHOCTh MPSAMBIX C TOMOUIBIO
PaBEHCTBA PACCTOSAHUM OT TOYEK OJHOU MPSIMOU 10 TOYEK APYIOM IPSMOM.

Pemate 3a1aun Ha ki1eTyaToil Oymare.

[IpoBOAUTH BBIYMCIEHUS U HAXOAWTh YHUCJIOBbIE U OyKBEHHbIE 3HAYECHUS
YyIJIOB B TI'EOMETPUYECKUX 3aJayax C HCIHOJIb30BAHUEM CYMMBI YIJIOB
TPEYrOJbHUKOB W MHOTOYIOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIpH
[IEPECEUYCHUN [JBYX MapajuIeJIbHbIX MPSAMBIX CeKyuled. Pemare npakTuueckue
3a7la4d Ha HaAXOXKJCHUE YIJIOB.

NmeTp npeacraBiieHre O MOHATHE TEOMETPUUECKOIO MECTA TOYEK.

DopmMynUpPOBaTh ONPEACIEHUs OKPYKHOCTU M Kpyra, XOpJAbl U JHaMeTpa
OKPYKHOCTH, I10JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 3TH CBOKCTBA IIpU
peLIeHnH 3a1ay.

OpueHTHpOBaTbCA B  TMOHATHAX: ONMCAaHHAs OKOJO  TPEYroJbHHUKA
OKPY>KHOCTb, LIEHTP ONUCAaHHOM OKpyXHOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE
(akTaMu O TOM, YTO OUCCEKTPUCHI YIJIOB TPEYrOJbHUKA NEPECEKAOTCs] B OJJHOU
TOYKE, U O TOM, UTO CEPEAUHHBIE NEPIEHAUKYJISPBI K CTOPOHAM TPEYrOJIbHUKA
[IEPECEKAIOTCS B OJTHOM TOYKE.

OpueHTUPOBATHCS B MOHATUAX U ONIEPUPOBATH Ha OA30BOM ypOBHE:
KacaTesbHasi K OKPYKHOCTH, T€OpeMa O NEPIEHAUKYISIPHOCTU KacaTeIIbHOU U
paguyca, IpOBEIEHHOIO K TOYKE KaCaHHUs.

HMerts npencraBiieHUEe O MPOCTEUIINX T€OMETPUYECKUX HEPABEHCTB, UX
IIPAKTUYECKOM CMBICIIE.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKUE TIOCTPOCHUS C MTIOMOIIBIO LIUPKYIIS U
JIUHEUKHU.

8KJIACC

PacnoznaBath OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, WX 3JIEMEHTBHI,
MOJIb30BATHCS UX CBOMCTBAMMU IPU PEUICHUN I'€OMETPUYECKHUX 3a/1a4.

OpueHTUpOBaTHCS B IOHSATUU — TOUKH MEPECEUEHUs MEIMaH TPEYroJbHUKA
(LeHTpa Macc) B pellieHUH 3aad.

Brnaners noHsiTueM cpeiHel JIMHUU TPEYTOJIbHUKA U TPaNelu, TPUMEHSTh
WX CBOMCTBA MpPH PpEUICHWHM NPOCTEHIINX TEOMETPUUYECKUX 3anad. HmMeTh
npeacrasieHue o teopeme daneca u TeopeMe 0 MPONOPLUHOHANIBHBIX OTPE3Kax,



NPUMEHATh MX ISl pEUIeHUs MPAKTUYECKHX 3aJad (C OMopod Ha 3pUTENBHYIO
HarJIsIHOCTB).

[IpyuMeHsAThs NpU3HAKU NOJ00MS TPEYrOJIbHUKOB B PEIIEHUH HECIOKHBIX
reOMETPUYECKHUX 3a]au.

[lonb3oBaTecs Teopemoil Iludaropa s pemieHuss reoMETPUYECKUX U
NPAKTUYECKUX 3a7ad.

Bnagets mnoOHATHSMHM CHHYCA, KOCHMHYCAa W TaHITE€HCa OCTpPOro yria
OPSIMOYTOJILHOTO TpeyroiabHUKa. [101630BaThCS ITUMH MOHATUAMHU JUIsl pELICHUS
NPAKTUYECKUX 3a7a4 (IPU HEOOXOJUMOCTH C OMOPOM Ha aJTOPUTM TpaBuia).

Boruucnsare  (pa3audHbIMH - criocobamu) (C  OMOpPOM Ha CHPaBOYHYIO
uH(GOpPMAIIMIO) IUIOIIAJb TPEYroJbHUKA M IUJIOIAJM MHOTOYTOJbHBIX (Uryp
(Monb3ysCh, IIe HEOOXOIUMO, KABKYIATOPOM). [IpUMEHITh MOTyYEeHHbIE YMEHHUS
B MIPAKTUYECKUX 3a]a4ax.

BnageTs MOHATHMSMM BIHCAHHOTO M LIEHTPAJIBHOIO yrja, HCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIaX, yriaxX MKy XOpAaMH (CEKYIIUMU) U YTIIe MEXKY
KacaTeJIbHOM U XOp0i MpHU PEIIeHUH MPOCTEHIIINX TEOMETPUIYECKUX 3a/1a4.

BrnageTs noHATHEM OMMCAaHHOTO YETHIPEXYTONBHUKA, TPUMEHITH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TIPU PEIICHUHU POCTEHIIINX 3a/1a4.

[IpuMeHsATh MOTy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJIENU JJIA 3a/1a4 peajbHOM KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TNPUMEHEHHEM TOJ00MS M TPUTOHOMETPUHU (IMONB3YSCh, TIAE HEOOXOAUMO,
KaJbKYJISITOPOM).

IKJIACC

3HaTh TPUTOHOMETpUYECKUE (GYHKIIMU OCTPHIX YIJIOB, HAXOJIUTh C HUX
MOMOIIBI0 PA3JIMYHBIE DJIEMEHTHI MPSIMOYTOJBHOTO TPEYroJIbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY ). HaX0IUTh (C MOMOIIBIO KATbKYJISATOPA) AJIHHBI
U YTJIbI 1711 HETAOJMYHBIX 3HAYEHUH.

[Tonb3oBaThCs hopMyamMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXJIECTBOM JIJISI HAXOXKJICHHS COOTHOIIEHUN MEXIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMH (C OITOPOH HA CIPABOYHYIO MH(DOPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB ISl HAXO0XKICHUS pa3IMYHbIX
AJIEMEHTOB TPEYroJibHUKA («pEIICHHEe TPEYrOJbHUKOBY»), MPUMEHITh HX MpHU
pEelIeHNH MPOCTEHIINX T€OMETPUUECKHUX 3a]1ay.

Brnanerp mnonsTHAMHM TpeoOpa3oBaHUs  MOAOOHUS, COOTBETCTBEHHBIX
AJ€MEHTOB No1I00HBIX Guryp. [1ons30BaThCsi CBONCTBaAMU MOA00MS MPOU3BOJIBHBIX
buryp, yMeTb BBIUMCIATH JJIMHBI U HAXOJAWUTh YIUIbl y MOAOOHBIX ¢uryp (mo
aNropuTMy Y4eOHBIX AeiicTBUil). [IpuMeHaTh CBOMCTBA MO00US B IPAKTUYECKUX
3a/1a4ax. YMeTh MPUBOJIUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOLIEM MUPE.

7



[lonb3oBaThcs TeopeMaMu (IO BU3YyaJIbHOW OMNOpPE) O MPOU3BEIACHUU
OTPE3KOB XOPJ, O POU3BEACHUN OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTCIbHOM.

[lonb30BaThCs BEKTOpaMH, MOHUMATh UX M€OMETPUYECKUA U (U3HUECKUI
CMBIC]I, TNPUMEHATh HMX B PELIEHUU TE€OMETPUYECKHX M (PU3NYECKHUX 3a]ad.
IIprMeHATh CKasIpHOE NIPOU3BEICHUE BEKTOPOB Ul HAXOKIECHUS UIUH U YIJIOB.

[Tonp30BaTbCsd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €0 B
pELIEHUU T€OMETPUUECKUX U NPAKTUYECKUX 3a1a4.

Braners NOHATUSAMH NPAaBUIBHOTO MHOTOYT'OJIbHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI T1yTH OKPYKHOCTH M PaJMaHHON MEphl YIJia, YMETh BBIYUCIATH IJIOIIAIb
Kpyra M ero uacrei (c omopoi Ha crpaBouHyro HH(popmaiuio). [IpuMeHAaTsH
IIOJIy4YCHHBIE YMEHHUS B IPAKTUYECKUX 3a1a4ax.

Haxonute ocu (MM LEHTPBI) CUMMETpUHM (DUTYp, NPUMEHATH JBUKEHUS
IJIOCKOCTH B IPOCTEUIIUX CIIydasiX.

[IpuMeHATh NONyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATUUYECKUE
MOJEIH JUIS 337124 PEAIbHOM KU3HU U IIPOBOJIUTH COOTBETCTBYIOIIUE BBIUNCICHUS
C MpPUMEHEHUEM MOoA00UsI U TPUTOHOMETPUUYECKUX (PYHKIUN (MONIB3YSCh, TIE
HE00X0UMO, KAJIbKYJISITOPOM).

KPUTEPUU U HOPMbI OHEHKHU ITPEIMETHbBIX
PE3YJIBTATOB
OBYYAIOILIUXCH C 3IIP IO TEOMETPUMN

BrictaBnsiemble onenku oOydarommmcs ¢ OB3 He MoryT ObITh
IIPUPABHEHBI K OIICHKaM 00ydJaromuxcs 001meo0pa3oBaTeIbHBIX MTKOJ, a SBIISTIOTCS
JUIIb TIOKA3aTelieM YCIEUTHOCTH MPOJBUKEHHUS IIKOJIBHUKOB MO OTHOIICHUIO K
camuM cebe. OreHka TakXKe UTrpaeT poiib CTUMYIUPYIOHIETo (hakTopa, mo3aToMy
JOTTYCTHMO pabOTy HEKOTOPHIX YUSHHKOB OIEHUBATh 00JIe€ BHICOKHM OaJlJIOM.
OLIEHKA YCTHBIX OTBETOB YYALIIUXCSA
OTBET OLICHNUBACTCS OMMEMKOIl «5», eCJIH yYeHUK:

® [IOJIHO PacCKpbUI COJIep)KaHHE MaTepuana B 00beMe, MPEeayCMOTPEHHOM
IpOrpaMMOl M yYEOHHUKOM, HW3JIOKHJI MaTepuani TPaMOTHBIM SI3BIKOM B
OTIPEJICTICHHON  JIOTMYECKOW  TOCJIEeI0BATEIbHOCTH, TOYHO HCIOJIB3YS
MaTEMATUYECKYIO0 TEPMHUHOJIOTHUIO U CUMBOJIHKY;

® TMPaBWILHO BBIMOJHWI PUCYHKH, YEPTEKHU, TpaduKd, COMYyTCTBYIOIINE
OTBETY;

® [OKa3aJl yMEHHE WIIIOCTPUPOBATh TEOPETUUYECKHUE TIOJIOKEHUS KOHK-
PETHBIMH TIPUMEpPaMU, IPUMEHITh UX B HOBOW CHUTYaIlMH TPU BBHITOJHCHUH
IPAKTHYECKOTO 3aJaHUs;

® TMIPOJICMOHCTPHPOBAJ YCBOCHHE paHEe W3YYCHHBIX COMYTCTBYIOIIMX
BOTIPOCOB, C(HOPMUPOBAHHOCTh M yCTOWYMBOCTH HCIIOIB3YEMBIX TPU OT-
paboTKe yMEHUN U HABBIKOB;



® OTBEYaJl CaMOCTOSTENIbHO 0€3 HABOJAIIUX BOIMPOCOB yuuTels. Bo3MOKHBI
OJIHA - JIB€ HETOYHOCTHU IMPHU OCBEIICHUH BTOPOCTEIIEHHBIX BOMPOCOB WJIU B
BBIKJIaJIKaX, KOTOPbIE YUCHHK JIETKO UCITPABUII 110 3aMEYAHUIO YUUTEIIS.
OTBeT OIlcHUBAETCI OTMETKOM «4», eciu
® OH Y/IOBJICTBOPSIET B OCHOBHOM TPEOOBAHUSIM Ha OIEHKY «5», HO TIPU 3TOM
UMeEET OJIUH U3 HEJ0CTATKOB:
® B UBJIOKEHUU [IOMYIIEHBI HEOOJbIINE MPOOENbl, HE HWCKA3WBIIHUE Ma-
TEMaTUYECKOE COJIepKAHUE OTBETA;
e JIOMYIIECHBI OJMH — JBA HEJ0UYETa MPHU OCBEIIICHUH OCHOBHOTO COJEP KaHUS
OTBETA, UCIIPABJICHHBIE 110 3aMEYAHUIO YUUTEJIS;
® JIOMyIICHBI OIMOKa Wik Oojiee JIBYX HEIOYETOB MPU OCBEIICHWU BTO-
POCTENIEHHBIX BOMPOCOB WJIM B BBIKJIAJKAX, JIETKO MCIPaBIEHHBIE IO
3aMEUYaHUI0 YUUTEIIs.
OtMeTKa «3» CTaBUTCS B CIASAYIOMIUX CIyYasx:
® HEMOJIHO WJIM HEMNOCJEAOBATENIbHO PACKPBITO COJEp)KaHHE MaTepuaia, HO
MOKa3aHO 00IIee MOHMMAHHUE BOMPOCA M TPOJEMOHCTPUPOBAHBI YMEHWSI,
JOCTAaTOYHbIE JIJI JaJbHEHINEr0 YCBOCHHUS NPOrpaMMHOIO Marepuasa
(ompenenenubie  «TpeboBaHMsSIMH K  MaTEMaTUYECKOM  TOJATOTOBKE
YUaIIUXCS»);
® YMENUCh 3aTPYJHEHUS WU JOMYIIEHbl OMIMOKA B ONMpPENENICHUU TOHSITHA,
UCITOJIb30BAHUM MaTEMAaTUYECKOM TEPMUHOJIOTMH, YEpPTEkKaX, BBIKIAIKAX,
UCITPaBJIEHHBIE MTOCJIE HECKOJIBKUX HABOASIIMX BOIIPOCOB YUHTEIIS; YYEHUK HE
CIIpaBUJICA C NPUMEHEHHEM TEOPHH B HOBOW CUTYyallUu MpPU BBINOJIHEHUU
NPAKTUYECKOTO 3aJaHus, HO BBIOJHUI 3aJaHUsl 00s3aTEIbHOTO YPOBHS
CJIOKHOCTH I10 JIJAaHHOM TeMe;
® [pU 3HAHUU TEOPETUYECKOIO0 MaTepuana BbISIBJIECHA HEJOCTATOYHAS
c(hOpMHPOBAHHOCTH OCHOBHBIX YMEHUN U HABBIKOB.
OTMeTKa «2» CTaBUTCS B CIEAYIOMUX CIydasiX:
® HE PaCKPBITO OCHOBHOE COZIep)KaHUE yueOHOTO MaTepraa;
e O0OHapy)XCHO HE3HAHHE WM HEMOHMMAaHHE YYCHHKOM OOJbIIed uiu
HamOoJee BaXKHOW YaCTH y4eOHOTO MaTepHaa;
® JIOMyIICHbl OMIMOKKM B OMNPEACICHUH TIOHATUN, TPU HUCIOIH30BAHUU
MaTEMaTUYECKON TEPMUHOJIOTHH, B PUCYHKaX, yepTekax win rpaduxax, B
BBIKJIaJIKaX, KOTOPbIE HE HCIPABICHblI IIOCIE€ HECKOJBKUX HABOASIIUX
BOIIPOCOB YUUTEIIS.

OLIEHKA IIMCHEMEHHBIX PAFOT
OT1MmeTKa «5» CTaBUTCS, €CIIH:
¢ paboTa BHITOJTHEHA MOJHOCTHIO;
® B JIOTUYECKUX PACCYXKICHHUSIX U OOOCHOBAHMH PEIICHUS HET MPOOEJIOB U
(01115 (810)
® B pPCIHICHUM HET MaTeMaTUYECKUX OIIMOOK (BO3MOXKHA OJIHA HETOYHOCTb,
OTHMCKa, HE SBJISIONMIASCS CIICACTBUEM HE3HAHUS WM HETIOHUMAaHUs Y4eOHOTO
Marepuana).



OTtMmeTka «4» CTaBUTCS, €CIIN:

e paboTa BBHINOJHEHA TIOJHOCTHIO, HO OOOCHOBAHMSI IIArOB PEIICHUS
HEJIOCTATOYHBI (€CIi yMEHUE OOOCHOBBIBATH PACCYXIACHHUS HE SIBISIOCH
crenuanbHbIM 00ObEKTOM MPOBEPKH);

e JIOMyIlIEHA OJIHA OIIMOKAa WM JIBa-TPU HEJIOYETa B BBIKJIAJIKaX, PUCYHKaX,
yepTekax win rpaduxax (€ciy 3TH BUIbI paOOTHI HE SIBISUTUCH CTIEI[MaIbHBIM
00BEKTOM MTPOBEPKH).

OrMmeTka «3» CTaBUTCS, €CIIN:

e JIOMyIIEHBbl OoJiee OJHOW OIMUOKM Wi Oojee JBYX-TpeX HEI0YETOB B
BBIKJIAJIKaX, YepTekKax Win rpadukax, HO ydanuuics BiaajeeT 00s3aTeIbHBIMU
YMEHUSAMH TI0 TIPOBEPSIEMOI TEME.

OTMeTKa «2» CTaBUTCS, €CIU: JOMYIICHBI CYIIECTBEHHBIC ONTMOKH, IMOKa3aBIIIHeE,
YTO y4Yallluiicsi HE BiaJeeT 00s3aTeIbHBIMU YMEHUSMHU 110 JAHHON TeMe B TOJIHOU
Mepe.
I'pyObIiMu cunTAIOTCH OIIUOKU:

- HE3HAHHWE ONpPEICIICHUS OCHOBHBIX IOHSATHM, 3aKOHOB, MPaBHJI, OCHOBHBIX

MOJIOKEHUN Teopuu, He3HaHUE PopMyJ, OOIIETPUHATHIX CUMBOJIOB 0003HAYCHUM

BEJIMYUH, €JIMHUIl UX U3MEPCHUS;

- He3HAHHE HAUMEHOBAHUM €IMHUI] U3MEPEHUS;

- HEYMEHHE BBIJICIIUTH B OTBETE TJIABHOE,

- HEyMEHUE MPUMEHSThH 3HAHUS, AJITOPUTMBI JIJIsI pEIICHUS 3a/1a4;

- HEYMEHHE JIeJIaTh BBIBOJIBI U 0000IICHUS;

- HEYMEHHE YHUTATh U CTPOUTH IpauKH;

- HEYMEHHE TT0JIh30BaThCs IEPBOMCTOYHUKAMH, YICOHUKOM U CIIPABOYHUKAMH,

- IOTEPs KOPHS UM COXPAHEHUE TTOCTOPOHHETO KOPHS;

- oTOpackiBanue 63 00BSICHEHU OJTHOTO U3 HUX;

- paBHO3HAYHBIC UM OIITUOKU;

- BBIYMCIIUTEIIbHBIC OMMUOKU, €CJIM OHU HE SIBJISTFOTCS OITUCKOM;

- JIOTHYECKHUE OIIUOKH.

K HerpyObIiM omIm0Kam ciieiyeT OTHECTH:

- HETOYHOCTh (POPMYIMPOBOK, ONpPEACICHUMN, IOHSATHH, TEOPHH, BbI3BaHHAs

HEIOJHOTOM 0XBaTa OCHOBHBIX IPU3HAKOB OMPEIENIEMOro NOHATHUS WU 3aMEHOM

OJIHOTO - JIBYX U3 3TUX MIPU3HAKOB BTOPOCTEIICHHBIMU;

- HETOYHOCTh TpaduKa;

- HEpalMOHAJIBHBIM METOJ pElIeHUs 3aJadydl WIM HEJOCTATOYHO MPOAYMAHHBIN

IiaH OTBeTa (HapyllIeHWE JOTUKH, MOJAMEHA OTAEIbHBIX OCHOBHBIX BOIPOCOB

BTOPOCTEIIEHHBIMU);

- HepalMOHAJIBHBIC METObI pA0OTHI CO CIIPABOYHOM | IPYTOM TUTEPaTypOi;

- HEYMEHHE pelaTh 3a/1a4u, BBITIOIHATD 33/IaHUS B O0IIEM BUJIE.

Henoyeramm SBISIOTCS:

- K HepoueraM OTHOCATCSI OTPEUIHOCTH, CBUAECTEIBCTBYIOIIUE O HEAOCTATOYHO

MOJIHOM WJIM HEI0CTaTOYHO MPOYHOM YCBOCHHUHM OCHOBHBIX 3HAHUUN U YMEHUW WU

00 OTCYTCTBUM 3HAHUM, HE CUMTAIOUIUXCS B MPOrpaMMe OCHOBHBIMU.

- Henmouetamu Take CUMTAIOTCA: MOTPEIIHOCTH, KOTOpPbIE HE IMPHUBEIU K

MCKaXEHUIO CMBICJIA MOJYYEHHOTO 00YYaIOIUMUCS 3HAHUS UK CII0co0a ero
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BBITIOJIHEHUSA; - HEAaKKypaTHas 3amuch; HEOPE)KHOE BBHIMOJIHEHHUE 3aIHCei,
YepTexKel, CXeM, TpapuKoB; HEpalUOHAIBHBIE TPUEMbl BBIUMCICHUNA U
peoOpa3oBaHMIL.
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TEMATHYECKOE IINIAHUPOBAHUE YUYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOJAM OBYYEHMSI)
7 kaacce (68 4)

Ha3zBanue
pasaesa (Tembl)

OcHoBHOE CcoaepkaHue

OcHOBHbIE BU/IbI 1eSITEJILHOCTH Oﬁy‘lalOIIII/[XCH

Kypca (4ucJjio

4acoB)
IIpocreiimue [IpocTeitmme reomeTpuyeckre 0ObEKThI: TOUKH, IPSIMBIC, JTydu | POpMyJIMPOBaTh OCHOBHBIE TIOHSTHS U ONIPEICTICHISL.
reoMeTpu4iecKue Y yTJIbI, MHOTOYTOJIEHHK, JIOMaHasl. Pacno3snaBarb  W3y4YeHHBIE  TeOMETpUUYecKue  (Urypsl,
durypsoi CMexHbIC U BEPTUKAJIbHBIC YTJIBI. onpeaessiTb UX B3aUMHOE PACIIOJIOKEHHE, BBITIOJIHSATH
U UX CBOMCTBA. PaboTa ¢ mpocTeimmmMu yepTekamu. 4epTEXK MO YCIOBHUIO 337291 (C UCIIOJIB30BAHUEM CMBICIIOBOM
HN3mepenne N3Mepenne TMHEMHBIX U YIJIOBBIX BEJTMYMH, BEIYUCICHUE OTIOPBI: HABOISIIIME BOTPOCHI U/WIIK arOPUTMa YICOHBIX
reOMeTPHUYEeCKHX | OTPE3KOB U YIJIOB. NEeUCTBUMN).
BeJIMYMH [lepumerp wu  mnomanas  ¢uryp, cocraBieHHbIX 13| [IpoBOAMTH MpPOCTEHIIIME TOCTPOCHUS C TOMOIIBIO IIUPKYJIIS U
(14 9) IPSAMOYI'OJIbHUKOB. JIMHEWKHU.

H3MepATH IMHENHBIE U YTIOBbIE BEIUYUHBI TEOMETPUUECKUX U
MPAKTHYECKUX OOBEKTOB.

OnpeneasiTh «Ha I71a3» pa3Mepbl peaabHbIX 00BEKTOB,
NMPOBOIUTH TPYOYIO OLIEHKY UX Pa3MEPOB.

Pematp 3a7aun Ha BBIYMCIEHUE JITHH OTPE3KOB U BETUYHH
YTJIOB.

PemaTp 3a1aun Ha B3aMMHOE PAcOIOKEHHE T€OMETPUUECKUX

dburyp.
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IIpoBoauTh K1acCUPUKALMIO YIIIOB, BBIYHCAATH JIMHEHHbBIC U
VIJIOBBIE BEJIMYUHBI, MPOBOJAMTH HECJI0KHbIe HEOOXOIUMBbIE
JI0Ka3aTeNbHbIE PACCYKICHMUS.

3HaAKOMUTBHCS C UCTOPUEH Pa3BUTHUSI T€eOMETPHUH.

TpeyroabHukn
(22 v)

[loHsATHE O paBHBIX  TPEYTrOJBHHKAX |
MIPEACTABICHUS O paBHBIX (KOHTPYIHTHBIX) purypax. Tpu
MPHU3HAKA PABEHCTBA TPEYTOJIEHUKOB.

IEPBUYHBIC

[Ipu3Haky  paBeHCTBa  MPSIMOYIOJbHBIX  TPEYTrOJbHUKOB.
CBoIicTBO MeIaHbI IPSIMOYTOJIBHOTO TPEYrOJIbHUKA.
PaBHOOeipeHHbIE U PABHOCTOPOHHUE TpeyroibHUKH. [Ipu3Haku
Y CBOCTBA PAaBHOOEIPEHHOTO TPEYrOJIbHHKA.

[IpoTuB GombiLel CTOPOHBI TPEYTOIBHUKA JICKHUT OOJBIITHIA

YTOJIL.

Pacno3HaBaTh napsl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
yepTexax (C ykazaHHeM MPU3HAKOB) MPU HEOOXOIMMOCTH C
BU3YyaJIbHOM OTIOPO.

BoiBoguts  creActBusi  (PaBEHCTB  COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.

DopMyJIHPOBATH OTIpe/IeTICHHUS: OCTPOYTOJILHOTO,
TYIOYTOJIBHOTO, MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,

PaBHOCTOPOHHETO TPCYT'OJIbHUKOB, 6HCCCKTpI/ICH, BBICOTHI,

MCJIMaHbl  TPCYI'OJIbHUKA, CCPCAUHHOTIO MEPIICHAUKYIISIpa

13




ITpocreiimne HepaBeHCTBA B TreoMeTpuu. Hepasencmeo
mpeyzonvHuka. Hepasencmeo nomanoil.
[IpsiMmoyrombpHbIN TpeyroibHUK ¢ yrioM B 30°.

HCpBI)Ie IMOHATHA O JOKA3aTCIbCTBAX B TCOMETPUH.

OTpe3Ka; MepuMeTpa TPEYroJbHUKA IPU HEOOXOJUMOCTH C
OIOPOI Ha AITOPUTM IIpaBUIIA.

®opMyIHpPOBaTh CBOMCTBA U IPU3HAKU PAaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpouTh 4epTexu, pelaTh 3a/1a4M C IOMOIIBI0 HAX0XKIEHUS
PaBHBIX TPEYTOJIbHUKOB.

IpumenarTp NpU3HAKM  pABEHCTBA  MPSAMOYTOJbHBIX
TPEYrOJbHUKOB B 3a/adax (C HCIOJIb30BAaHHUEM CMBICIOBOM
OTIOpBI: HaBOJAIIME BOMPOCHl H/WIM aNropuTMa y4eOHBIX
JeCcTBUI).
Hcnonb3oBarh 1H(POBbIE pecypchl ISl HMCCJIAeJ0BAHUS
CBOWCTB U3Y4aeMbIX (PUTYD.

3HAKOMHUTBCH C UCTOPHEH Pa3BUTHUS T€OMETPHUU.

IMapajuienbHbIE
npsiMble, cymMma
yIJIOB
TPeyrojibHuKa
(14 v)

[TapannensHble TpsiMble, MX CBOWCTBAa. Hakpect nexainue,
COOTBETCTBEHHBIE U OJTHOCTOPOHHUE YIJIbI (0Opa3oBaHHbBIE MTPU
MepeCceYeHUH MapaIeIbHbBIX MPSAMBIX CEKYIIEH).

[Ipu3Hak  mapayuieTbHOCTH  MPSMBIX — 4Y€pe3  PaBEHCTBO
pacCTOSIHUNA OT TOYEK OJHON MPSMOM 10 BTOPOM MPAMOIA.
CymMma yriioB TpeyrojbHUKa U MHOTOYTOJIbHUKA.

BHemnue yriel TpeyrojibHUKa

®opmyTHpOBaTH napauIeIbHbIX
HAXOIMUTh MPAKTUYECKUE TPUMEPBIL.

MOHSITHE MPSIMBIX,
H3yuath cBoiicTBa YriioB, 0Opa30BaHHBIX MpPU MEPECCUCHUN
napauieIbHBIX MPSAMBIX CEeKyILen

IIpoBoauTh [0Ka3aTesibecTBA. MDOPMYJIMPOBATH TeEOpPEeMY
NapajuleIbHOCTU  JIBYX  HOPSIMBIX  C
00pa30BaHHBIX MPHU MEPECEUCHUU OTUX TMPSAMBIX TPETheH
PSIMOH. CyMMYy VyIJIOB TpEYrojlbHUKA W
Haxoauth uncrnoBele ©  OyKBEHHbBIE

IIOMOIIBIO YIJIOB,

Bbruuncasars
MHOTOYTOJIbHUKA.
3HAYEHHUsI YIJI0B B TEOMETPUYECKUX 3a/1a4aX C UCIIOJIBb30BAHUEM
TEOPEM O CyMME YIJIOB TPEYTOJIbHUKA U MHOTOYT'OJIbHUKA.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHS TEOMETPHUH.
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OKpy:XHOCTH
U KpYT.
I'eomerpuyeckue

MOCTPOEHH S
(14 v)

OKpyXHOCTb, XOp/bI U IUAMETPbI, UX cBoMcTBa. KacarenbHast k
OKpyXHOCTU. OKpY)XHOCTb, BIIMCaHHasi B yroi. [lowamue o
I'MT, npumenenue 6 3aoauax. buccexmpuca u cepeouHHbll
NepneHOUKYIap KaKk 2eomempuiecKue Mecma moyex.
OKpyXHOCTb, ONTMCAHHAs OKOJIO TPEYTroJbHUKA. Brincanuast B

®opmyupoOBaTh  ONpeJeJeHHsl: OKPYKHOCTH, XOPJBI,

JuaMeTrpa M KacaTelnbHOM K OKpyxHoctu. M3yyars Hx
CBOMCTBA, IIPU3HAKHU, CTPOMUTH dyeprexu. McciaenoBars, B ToM
YHCJIE HCIOJIb3YH HH(POBbIE pecypChl:

OKPYKHOCTb, BIIMCAHHYIO B YI'OJI; HEHTP OKPYKHOCTH,

TPEYrOJIbHUK OKPYKHOCTb.

Ilpocmetiwue 3a0auu Ha nocmpoeHue.

BIIMCAHHOM B YIOJI; PABEHCTBO OTPE3KOB KacaTeIbHBIX

Hcnonvzoeamv memoo I'MT ona doxazamenbcmea meopem o
nepeceyeHuu OUCCEKMpUc Y2108 mpey20ibHUKA U CepeOUHHbLX
NEPNEeHOUKYIAPO8 K CHMOPOHAM MPEY2OIbHUKA C NOMOUbIO
I'MT.

OBaageBarth

BOUCAHHOW W  ONHUCAHHOU

LEHTPBI

MOHSITUSIMU
OKPY)KHOCTEH  TpeyrojbHUKa, ATHUX

OKPY>KHOCTEM C OMOPOI HA aITOPUTM IMpaBUJIA.

HaX0JAUThb

Pemiath OCHOBHBIC 3a]a4M HA MOCTPOEHUE: yIiIa, PAaBHOTO
TAHHOMY; CEpEAMHHOIO MEPIeHIUKYIIIpa TaHHOTO OTPE3Ka;
MPSIMOH, MPOXOIAIICH JTAHHYIO TOYKY u
NEePIEeHIUKYISIPHON TaHHOU MPSIMO; OMCCEKTPUCHI JAHHOTO
yria, npu
HEO0OXOIMMOCTH C HAIIPABJIAIOINIEH TOMOIIBIO.

qyepes

TPEYIrOJIbHUKOB II0 PAa3IM4YHBIM  3JIEMCHTaAM

3HAKOMHUTBCS € HCTOPHEH PA3BUTHUS T€OMETPHUU.

IToBTOpeEHue,
0000menne

3HAHUH
(4 9)

IToBTOpEeHue u 060011IeHIEe OCHOBHBIX MOHATHI U METO/I0B
Kypca 7 Kiacca.

Pemars 3apaum Ha MOBTOPCHUEC, NITTFOCTPUPYIOLINUEC CBA3U
MCIKAY pa3JIMYHBIMU YaCTAMU KypcCa.
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8 kuacc (68 u)

Ha3zBanue pasnesna
(Tembl)
Kypca (4ucjio

OcHoBHoOeE coaep:kaHue

OcHOBHbIE BUBI AeSITEJIbHOCTH 00y4al0IUXCS

4acoB)
Yeroipéxyroasnuk |I[lapamienorpamm, ero npusHaku u cBoiictBa. YactHele citydau | M300paxkaTh M HAXOAMTH HA YEpTEXKaX YETHIPEXYTOJIbHUKU
u napajuieorpaMmoB (IIPSIMOYTOJIBHUK, pOMO, KBaJpaT), UX pa3HbIX BUJOB U UX AJIEMEHTHI.
(12 u) Mpu3HaKu U cBoiicTBa. Tpamnenus. PaBHoOokas u @DopMy/IHPOBATH  ONpeJeeHUs:

MPSIMOYTOJIbHAS TPATICIHH.
Yosoenue meouanvl. [Jenmpanvruas cummempust

napajuiesiorpaMmma, mpsMoyrojibHIKa, poMoa,
KBaJlpara, Tpaneuuu, paBHOOOKOH Tpamneiu,
MPsIMOYTOJIBHOM Tpameruu.
Hcnonb3oBaTh NpH pelleHWH MNpocTedmmMx 3aaay
MPU3HAKU U CBOMCTBA: Mapasie]orpaMmMa, MpsiMOyroibHHKA,
pomOa, KBaapara, Tpamelnuud, paBHOOOKOW Tpamenuw,
IIPSIMOYTOJIBHOM Tpanenuu.
IIpuMeHsATH MeTOd YIBOCHHUS MeEIMaHbl TPEYroJIbHUKA ¢
OTIOPOi Ha aJITOPUTM MpaBHIIA.
Hcnoan3oBate 1UQpOBBIE pecypchl A HCCIIEAOBaHUS
CBOICTB U3y4aeMbIX GUTYp.
3HAKOMUTHCS C UICTOPUEN Pa3BUTHS FreOMETPHH.
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Teopema ®aseca u
TeopeMa o
NMPONOPIUOHATBHBIX
0Tpe3Kax, nojgo0HbIe
TPeYroJbHUKH

(1S v)

Teopema Daneca u meopema o NPONOPYUOHAILHLIX OMPEIKAX.
Cpennsisi tuHUs TpeyroJibHUKA. Tpanenus, €€ cpeaHsis TUHUSL.
IIponopyuonanvnvle  ompesku, NOCMpoeHue  UYemeEépPmozo
NPONOPYUOHANLHO20 OMPE3KA.

Ceoticmea yenmpa macc 8 mpey2oibHuKe.
Ilooobuvie  mpeyeonbHuKu. Tpu  npusnaxa

mpeyeonvHuxkos. lIpakTnueckoe npuMeHeHHe.

nooobus

IIpoBoaMTH NOCTPOECHMSA C TOMOIIBIO IUPKYJISA U JINHEUKU C

HCIIOJIB30BAHHUC TCOPEMBI ®daneca nu TCOPEMBI 0

IPONOPLUUOHANIBHBIX ~ OTpe3KaX, CTPOMTb  YETBEPTHIM
IIPONOPUMOHAIBHBIA OTPE30K C ONOpPOM HA 3PUTEIBHYIO
HarJsiIHOCTb.

HaxoanTtp nog06HbIE TPEYTOJbHUKN HA TOTOBBIX YEPTEXKAX C
YKa3aHUEM COOTBETCTBYIOUIMX IPU3HAKOB MOAOOHS IpHU
HEOOXOJMMOCTH C BU3yaJIbHOW OTIOPOH.

Pematp 3a1aumM Ha 10JI0OHBIE TPEYTOJBLHUKU C MOMOIIBIO
CaMOCTOSITEJIBHOTO TIOCTPOEHUSI UYepTekeld M HaXO0XKJIEHUs
MOJOOHBIX  TPEYrOJIbHUKOB TIpPU  HEOOXOJIUMOCTH €
HaIPaBJISAIONIECH TOMOIIBIO.

IIpoBoauTH A0KA3aTENBCTBA C HCIOIB30BAHUEM IIPU3HAKOB
1oJI00UsT HECIOXKHBIX T'€OMETPUUECKUX 3a7ady C ONOpOM Ha
ITOPUTM YUEOHBIX TCHCTBUH.
IIpuMeHATH IOJydYeHHBIE 3HAHUSA DU pELICHUU
FEOMETPUYECKUX U NPAKTUYECKUX 3aJa4 IIPU
HE00XOIMMOCTH C HaIPaBJISIONIEH TOMOLIBIO.

3HAKOMHUTBCS ¢ HCTOPHEH PAa3BUTHUS TEOMETPHUU.
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Il1omans.
Haxoxnenue
nJomaen
TPEyroJibHHUKOB U
MHOT0YT 0JIbHBIX
¢uryp. [Lnomaau
Mo100HBIX (pUryp
(14 4)

[Tonsatue 06 ob1Iel Teopun MO/,

@opmyiabsl IS TUIOIIAM  TPEYroJIbHUKA, Iapajuiejorpamma.
OmHoweHnue niowaoeu mpey2oibHUKO8 ¢ 0OUUM OCHOBAHUEMUNU
obwetl 8b1COMOL.

Buluucnenue niowaoetl CILONCHbIX Gueyp uepe3 pazduenue Ha,
yacmu u 0ocmpoetue.

[Tnomaau puryp Ha kineTdaroit Oymare.

[Tmomamu nmomo6HBIX Guryp. Beraucienne miomiaaeii. 3agauu ¢
MPAKTUYECCKUM COJACpXKaHUeM. Peuienue 3adaw ¢ nomowwio

Memooa 6CnoMO2amenbHOU NA0UAOU.

OrBiaageBathb NEPBUYHBIMU NMPEACTABJICHUAMHU 00 OGHICﬁ

Teopur Iiomagu  (Mepbl), (OpPMYyJIHPOBATH  CBOMCTBa
IUIOLIA/IU, BBISICHSTD UX HAIJIHBIA CMBICIL.

[TpumensaTs  GopMynasl  IUIOLIAAUM  HapajuiesiorpaMMa,
TPEYroJbHUKa, TpaleUul C ONOpOM Ha CIHPaBOYHYIO
MH(pOpMaIIHIO.

IIpumensaTy QopMyIibl IUIOIIA U BBIITYKJIOTO

YeTHIPEXYTOJIbHUKA Yepe3 JMArOHAIH U YTOJl My HUMH C
OTIOPO# Ha CTIPABOYHYIO HH(POPMAITHIO.

Haxoaute mnomaau ¢uryp, n300paxEHHBIX Ha KJIETYAaTOU
Oymare, HCIOJIb30BATh Pa30HUeHUE HAa YacTH U JOCTPOEHUE.
Pa30upars mnpumepbl HCIOJIb30BAHUS BCIIOMOTATEIbHOM
TUIOIIA/IN JUIS PELIEHUsI TEOMETPUUECKUX 3a/1aY.
Haxoauth twtomany mogoOHBIX ¢HUTyp ¢ OMOpPOM  HA
CIIPaBOYHYIO0 HH(POPMAITHIO.

BoiuncasTh MmIomag pasiuyHbiX MHOTOYTOJBHBIX (UTYP.
Pemath 3aga4m Ha mIoMAAb C IPAKTUYECKUM COZIEP)KaHUEM

I10CJIE COBMECTHOI'O aHaJInu3a.
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Teopema ITudgaropa |Teopema [Tudaropa, e€ noxazarenscTBo u npuMeHenue. Ooparnas|@opmynupoBars Teopemy Iludaropa, Hcmoab30BaTh €€ E
1 HAYAJIa teopema [ucaropa. IPAKTUYECKUX BBIYUCIICHUSX.
TPUTOHOMETPUH OmpeenicHre TPUTOHOMETPUYECKHX (DYHKIMH OCTporo yria, [BrageTs MOHATHUSMU TPUTOHOMETPHUYECKUX (YHKIHH OCTPOro
(10 v) TPUTOHOMETPUYECKHE  COOTHOLIEHUS B NPAMOYIOJIbHOM |yIJIa, IPOBEPATH UX KOPPEKTHOCTD.
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUYECKOE TOKJECTBO. BoiBoauTh TPUTOHOMETPUYECKUE COOTHOILIEHUS B
CooTHOLIEHUST ~ MEXJAYy  CTOPOHaMHU B NIPAMOYTOJbHBIXIPSIMOYIOJBHOM TPEYroJbHUKE C OMNOPOM Ha CIPaBOYHYIO
TpeyrojbHuKax ¢ yriamu B 45° u 45° 30° u 60°. UH(pOpMaIHIO.
HccnegoBath  COOTHONIEHHS  MEXJAYy  CTOPOHaAaMH B
IIPSIMOYTOJIBHBIX TPEYroJIbHUKAX C yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBJISIONIECH MTOMOIIBIO.
Hcnonb3oBarh  GopMynbl  NPHUBEAECHUS U OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO JJISI HAXOXKICHUS
COOTHOILIEHUHN MEXKy TPUTOHOMETPUUYECKUMHU (YHKIUSIMU
Pa3IMYHBIX OCTPBIX YIJIOB C ONMIOPON Ha CHPABOUYHYIO
nHpopMaImro.
IIpuMeHATHh TOJTYYCHHbIC 3HAHUS M YMEHHUS IpPU pPELICHUU
MPaKTHYECKUX 3a1ad (Mpu HEOOXOJUMOCTH C ONOpOW Ha
QITOPUTM IIPABUIIA).
3HAKOMHUTBCH C HCTOPHEH Pa3BUTHUS T€OMETPHUH.
Yrisl B BrrcanHble 1 IeHTpalibHbIE YTIIbI, YTOJI MEXAy KacaTelbHOW 1 | POPMYJIMPOBATH OCHOBHBIE ONIPE/ICTICHH S, CBSI3aHHBIE C
OKPY>KHOCTH. XOpAoil. yriamu B Kpyre (BIIUCaHHBIN yroJl, HEHTPaIbHBIN YTOm).
Bnucannbie VYTIIbl MEXKIY XOPAAMH U CEKYLIUMHU. HaxoauTth BriucaHHbIE YIIIbI, OMUPAOLIMECS Ha OJHY JIYTY,
Y ONIMCAaHHbIE BrnircaHHbIE M OIIMCAHHBIE YETBIPEXYTOIBHUKY, UX NIPU3HAKU U | BBIYUCISTD YIJIbI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX yrjax,
YeThIPeXyroJibHUK [CBOMCTBA.  IIpuMeHeHMe OSTUX  CBOMCTB IpU  PELICHHUH TEOPEMBl O BIIUCAHHOM YETBIPEXYTOJbHHUKE, TEOPEMBI O
. rEOMETPUYECKUX 3aa4. LEHTPAJILHOM yIJie IpU HEO0OXOAWMOCTH C BHU3YaJbHOMN
KacareabHbie B3anmHOe  pacnosnoxeHue JABYX OKpyxHoctel.  Kacanue omopoii.
K OKPY’KHOCTH. OKPY’KHOCTEHN. HccaenoBarhb, B TOM YKCIIE C TOMOIIBIO IIM(PPOBBIX PECYPCOB,
Kacannue BIIMCAHHBIE U ONHMCAHHBIE YETHIPEXYTOJBHUKH, BBIBOAUTD HX
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OKpYKHOCTeH CBOWCTBA M MIPU3HAKH I10CIIE COBMECTHOTO aHAJIN3A.

(13 49) Hcnosb30BaTh 3TH CBOKCTBA U PU3HAKHU IIPU PELICHUN
3ajad.

IMoBTOpeEHue, [ToBTOpEHNE OCHOBHBIX OHATHI U METOJIOB KYpCOB 7 1 8 PemaTs 3a1a4m Ha TOBTOPEHHE, MIUTIOCTPUPYIOIINE CBSI3U

00001eHne KJ1acCOB, 0000111eHNE 3HaHUI. MEX/1y pa3InYHBIMU YacTSIMU Kypca.

3HAHUM

49

9 kaacc (68 u)

Ha3Banne
pasnaesa (Tembl)
OcHoOBHOE coepxaHue OcHOBHBIE BU/IbI 1eSITEJIHbHOCTH 00y4al0IIUXCS
Kypca (4uciio

4acoB)
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Tpuronomerpus.
Teopemsl
KOCHHYCOB U

Omnpenenenrne TpUroHOMETpUYECKUX (YHKIUN yriaos ot 0° no
180°. KocuHyc M cHHyC mpsMOro M Tymoro yria. Teopema
KocuHycoB. (O000mEHHAsE) TeopeMa CHHYCOB (C paanycom

®opmyupoBaTh  ONpeleJieHUsl  TPUTOHOMETPUUYECKUX
(GYHKUMH TYObIX M OPSAMBIX YIJIOB C BU3yaJbHOH OIOPOIL.

®opMyIupoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C

CHHYCOB. ONHCAHHOM OKpYkHOCTH). HaxoIeHne UIMH CTOPOH M BEIMYMH| PaNyCOM OIHCAHHON OKPYKHOCTH).

Pemenne YTJIOB TPEYTOJIBHUKOB. PemiaTh TpEYroJbHUKH C OTIOPON HA AITOPUTM YIEOHBIX

TPEYroJbHUKOB dopmyna WIOMAAM TPEYrOJbHUKA YEPE3 JIBE CTOPOHBI U Yroj JEACTBUIA.

(16 9) Meskay Humu. DopMyna Miomaay 4eThipéXyrobHIKa uepes ero | Perars NPaKTHYECKHE 3a/1a4Hu,
JUArOHAJIA U yroJl MEXK1y HUMHU. CBOASIIMECS] K HAXO0KIEHUIO Pa3INYHBIX
[IpakTrueckoe npuMeHeHue TOKa3aHHBIX TEOPEM. JJIEMCHTOB TPEYT0JILHHKA.

IIpeodpa3zoBanue | /lonamue 0 npeobpazosaruu noooous. OcBauBarthb MOHSITHE npeoOpa3oBaHUs o0 0usI.

noaoous. CoomeemcmeenHuvle 21emeHmbl NOOOOHbIX (hu2yp. HccaenoBars OTHOIIEHUE JIMHEHHBIX JIEMEHTOB (GUTYp IpU

Merpuueckne Teopema o npousgedenuu ompeskos xopd, meopema o|TNpeodpazoBanuu noao0us. HaxoauTs mpumMepsl mogodus B

COOTHOIIIEHUS B npouseedenul Ompe3Kos CeKywux, meopema o Keaopame | OKpPYKaoLel NeHCTBUTEIbHOCTH.

OKPYKHOCTH kacamenvHou. IIpumenenue 6 peuienuu 2eoMempueckux 3a0ay. | BoieoOums mMempuyeckue coOOmMHOUCHUS MeXCOy OmpesKamu

(10 v) XOpO, CeKyuux u KacamenibHblx ¢ UCNOAb308AHUEM BNUCAHHBIX

V2o u N0OOOHBIX MPEY2OJIbHUKOS.
Pewampy cecomempuyeckue 3adauu u 3a0ayu U3 peaibHOl
JHCUBHU C UCNONB30BAHUEM NOOOOHBIX MPEY2OJbHUKOS.
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BekTopsl Omnpenenenne BEKTOPOB, CIIOKEHHE U PA3HOCTb BEKTOPOB, McmoJib30BaTh BEKTOpPHl KAaK HANpaBICHHBIE OTPE3KH,
(12 v) YMHOKE€HHUE BEKTOpPA HA YUCJIO. HCCJIeI0BATH r€OMETPUYECKUI (mepemerenue) u
PuU3NYECKUN U TEOMETPUUYECKHUM CMBICII BEKTOPOB. ¢uznueckuil (cuiaa) CMBICIBI BEKTOPOB C ONOpPOM Ha
Pasnoxxenue BekTopa Mo JBYM HEKOJUIMHEApPHBIM BEKTOpaM. | BOIIPOCHBIM ILJIAH.
Koopaunats! Bekropa. 3HaTh onpeaeNeHHsi CYMMBl M Pa3HOCTH BEKTOPOB,
CkansipHO€ NMPOU3BEAECHNE BEKTOPOB, €r0 IPUMEHEHUE /IS YMHOKEHUS BEKTOPA Ha YUCIIO, HCCIEe0BATh
HAaXO0XJEHUs JJIMH U YIJIOB. F€OMETPUYECKUM U (PU3UUECKUN CMBICIIBI ATUX OTepariyii.
Pemrenne 3a1a4 ¢ mOMOIIBIO0 BEKTOPOB. Pemiate  reomMerpuyeckue  3aaadu c
[IpuMeHeHre BEKTOPOB ISl PELICHMS 3a/1a4 KUHEMATHKU U WCIIOJIb30BAHUEM BEKTOPOB.
MCXaHHUKH. PackiiaapiBaTh BEKTOP IO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.
Hcnosb30BaTh  CKASIPHOE  MPOU3BEJIEHHE  BEKTOPOB,
BBIBOJMTH €0 OCHOBHBIE CBONCTBA.
BeruncasaTs cyMMy, pa3HOCTb U CKAJIIIPHOE IPOU3BEICHUE
BEKTOPOB B KOOpAMHATAaX.
IIpuMeHATH CKaISIPHOE IPOU3BEACHUE IJI HAX0XKICHUS JUITMH
1 YIJIOB.
JexapToBbI JlexkapTOBBI KOOPAUHATBI TOYEK HA INIOCKOCTH. OcBauBaTh NOHATHE IPSIMOYTOJIBHOM CUCTEMBI KOOPIMUHAT,
KOOPAMHATBI Ha | Ypasnenue npsamou. YrioBoit Ko3pPpULUEHT, TAHT'€HC yIJIa JEKapTOBBIX KOOPAUHAT TOUKH.
IIOCKOCTH HAaKJIOHA, IapaJlIEIbHbIEC U IIEPIICHAUKYIIAPHBIC IIPSMBIE. HccnenoBarb ypaBHEHHE NIPSAMON U OKPYKHOCTH C OIIOPOM Ha
9 v VYpaBHeHME OKpyKHOCTH. HaxoxkaeHne KoopaAuHAaT TOYEK BOIIPOCHBIH ILJIaH.

MIEPECEUECHMS OKPYKHOCTH U ITPSIMOM.

Meton KOOpAWHAT IIPpU PCHICHUU IT'COMETPHUICCKUX 3a1da4.
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HaxoauTts LeHTp 1 paanyC OKPYKHOCTH IO €€ YpaBHEHHUIO.

PemaTh 3a1aun Ha HaXOXXJIEHHE TOUYEK NnepeceUCHUs MPAMBIX




Hcnons3oBanne MCTOJJa KOOPAHWHAT B ITPAKTHUYCCKUX 3aadax

U OKPY’KHOCTEH € MOMOUIBI0 METOJa KOOPANUHAT.
Hcnonb3oBaTh CBOMCTBA YIJIOBOTr0 KOA(pGUIUEHTA NPIMOK
IpU pELIEHUU 3a/4ay, Uil ONpEeACNCHUS PaCHOIO0KEHUS
IIPSIMOM.

I[IpuMeHATH KOOPJMHATHI IPU PEIICHUH T€OMETPUUECKHUX H
MPAKTUYCCKUX 3aaayd, I IOCTPOCHHA MATCMATHYCCKHUX
MOJIEJIEH peabHBIX 3a/1a4 («METOJ KOOPIMHATY).
IMoab3oBaThCs 17151 TOCTPOCHUS U UCCIIEA0BAHNUN IU(PPOBBIMY
pecypcamu.

3HAKOMHUTBCS € HCTOPHEN PAa3BUTHS T€OMETPUU

IIpaBu/bHBIE
MHOI'0YT0JIbHUKH.
Jlnuna
OKPY’KHOCTH M
IUI0IIAb KPyTa.
Boruuciienue
IJIoIAAei

(8 u)

[IpaBunbHBIE MHOTOYTOJIEHUKH, BBIYUCIICHHUE X 3JIEMEHTOB.
Uwucno m ¥ JUIMHA OKPYKHOCTH. [[MHa Ayru OKpYKHOCTH.

Paguannas mepa yria.
[Inomans Kpyra u ero 3JeMeHTOB (CEKTOpa U CETMEHTA).

Brruncnenue miomasnei Guryp, BKIOYAIOUIUX 3JI€MEHTBI KpyTa.

DopMyJIHPOBATH orpesesieHne MIPaBUIILHBIX
MHOTOYTOJIbHUKOB, HAXOJAUTh UX JIEMEHTHI.

[Tosb30BaTHCS MOHATUEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM C
MOMOUIBIO IPABUJIHBIX MHOTOYTOJIbHUKOB, ONpPeleasiTh
YHCIIO 7T, AJIUHY IyTU U paluaHHYIO0 MEpy yIJia 1o oopasiy.
IIpoBoauTh Mepexoa OT paguaHHON MEpHI yIJia K TpalyCHOM
¥ Ha00OpOT 10 BU3YyaJIbHOM Omope.

OmnpeneyasiTh MJ0LIAAL KPYTa.

BoiBoauTh opmyibl (B TpagyCHON U paJlaHHON Mepe) Uis
JUIMH JIyT, TJIOWIAJed CEeKTOPOB M CErMEHTOB C OMOpOi Ha
BOIIPOCHBIH TIIaH.

Bbruucaarh miomagu (I)I/Il"yp, BKIIIOYArOIINX 3JICMCHTBI

OKpPY>KHOCTH (Kpyra) ¢ olopoii Ha CipaBOYHYIO UH(OPMALIHUIO.
HaxoauTh miionaay B 3ajja4ax peaqbHON )KU3HU.
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JBu:KeHUA Ilonsamue o 0sudceHuu NIOCKOCMU. Pa30upartpb npumepsl, WUTIOCTPUPYIOIIME TOHATHS IBUKEHUS
IIOCKOCTH Ilapannenvnoiii neperoc, nogopom u cummempus. Ocu u yeHmpol | IEHTPOB U OCEH CUMMETPHHU.
(6 9) cumMmMempuu. ®opmyIHpoOBaTh OIPEACICHUS MapalIeIbHOIO IEepeHoca,
IIpocmetiwue npumenenus 6 peutenuu 3a0ay. IOBOPOTa U OCEBOM CHUMMETPUM C BHU3YaJbHOW OIOPOIL.
HaxoanTh HENOABMXHBIE TOUKH 110 00pas3Ily.
HaxoauTh 1IeHTpBI U OCH CUMMETpU ITpocTelmuX Guryp mno
o0pasiry.
Ilpumenamp napannenvbHvlli NEPEeHOC U CUMMEMPUIO Npu
peuleHuy 2eomempuyeckux 3aoay (pazoupames npumepbl).
Hcnonvzosams ona nocmpoenus u ucciedo8anuti yugpoavle
pecypcbi.
TMoBTopenue, [ToBTOpEHME OCHOBHBIX MOHATUN U METOJOB KypcOoB 7—9 OnepupoBath NOHATHAMM: pUTrypa, TOUKA, IpsSMas, yroJ,
00001IeHHE, KJ1acCOB, 0000IIIeHNEe U CCTeMaTH3alus 3HAaHUH. MHOTOYTIOJIbHUK, PpPaBHOOCIPEHHBIH W  PaBHOCTOPOHHHI
cUCTeMAaTH3al U [Ipocreiimne reomerpuueckue (GUIYpPHI HM HX CBOWCTBA. | TPEYTOJIBHUKH, IPAMOYTOJIbHBIN TPEYTOJIBHUK, MEIUAHA,
2 N3mepeHune reoMeTpu4eCcKuX BEIUYHH. OucceKkTpuca M BbBICOTA TPEYroJIbHUKA, MapaiieIorpaMm,
3HAHUI TpeyronbHUKH. poMO, MPSMOYTOJBHUK, KBaJpaT, Tpameuus; OKPYKHOCTb,
(79) [TapanienpHble U NEPIIEHIUKYIISPHBIE MIPSMBbIE. KacareJibHasl; PABCHCTBO U N0J00Ke HUTYpP, TPEYTrONIbHUKOB;

Oxpyx’HOCTb U Kpyr. [ 'eomeTprueckne nocTpoeHus. YTJbl B

OKPY)KHOCTH.  BrnucaHHble W ONUCaHHBIE  OKPYKHOCTH
MHOT'OYT'OJIbHUKOB.

[IpsiMast 1 OKPYKHOCTb.

YeThIpEXYroNbHUKA. Bnucannsie u OINMCAHHbIC
YETBIPEXYTOJIbHUKH.

Teopema [Iudaropa u Hauana TpuroHomerpuu. Pemenne odumx
TPEYTOJIbHUKOB.
[IpaBuIBLHBIE MHOTOYTOJIBHUKH.

[Ipeo6pazoBanus mockoctu. J(Buxkenus. [Tonobue. Cummerpusi.
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MapajuieIbHOCTh U IEPIIEHAUKYJISIPHOCTD PSMBIX, YTOJI
MEXKY IPSIMBIMHU, CAMMETPHSI OTHOCUTEIIHO TOYKU U
NPsIMOM; JUIMHA, PACCTOSIHUE, BEJIMUMHA YIJIA, MJI011A/b,
MepuMeTp.
Hcnoan3oBarTh

(popmyabr: IJIOIA N

MHOT'OYT'OJIbHUKOB, JJIMHBI OKPYXHOCTHU U IUIOIAAU Kpyra,

nepumeTpa U

00BEMa MMPSAMOYT'OJIBHOTO MapaJuIeJICnuIeaa.

Ol'[epl/lpOBaTb NMOHATHUAMM: NpAMOYroJibHas CUCTCMAa

KOOpAUHAT, BEKTOP,; HCIMOJIb30BATb OTU INOHATUA IS

MMPpEACTABJICHUA JAHHBIX U PCIICHUA 3a/la4, B TOM YUCJIC U3




[Tnomane. Beraucnenue mnonianeii. [lnomaay mogoOHIX Guryp. | Ipyrux ydeOHbIX IPEIMETOB.

JlexapTOBBI KOOPAMHATHI HA IIJIOCKOCTH. PemaTe 3a1a4M Ha NIOBTOPEHUE OCHOBHBIX IOHATHH,
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lloypounoe naanuposanue
7 knacc I'eomempust

Ne | I'maBa Tema ypoka K‘;g -
qyacoB
I'n. 1 Hauanvnule zeomempuueckue céeoeHus 14
1 [Ipsimast u oTpe3ok 1
2 Jly4 u yroin 1
3 CpaBHeHUE OTPE3KOB U YIIIOB 1
4 N3MepeHune OTpe3KOB 1
5 H3MepeHue yrios. 1
6-8 CMexHbIe U BEpTHUKAIbHbBIE YITIbI 3
9-10 [lepnienquKymIsipHBIE TPSMBIE 2
11-12 Pemienue 3amau 2
13 Konumponsnan paboma Ne 1 «Hauanvhoie zeomempuyeckue c6e0eHUA» 1
14 PabGora Hag ommbxkamMu 1
[n.2 | Tpeyzonvnuxu 22
15-16 [TepBrIii mpU3HAK paBEHCTBA TPEYTOJIHHUKOB 2
17-18 [lepnenaukynssp K mnpsMoil. Meauanbl, OUCCEKTPUCHI U  BBICOTHI 2
TPEYroJIbHUKA.
19-21 CpoiicTBa paBHOOEIPEHHOTO TPEYTOJIbHUKA 3
22-24 BTopoii npu3Hak paBeHCTBA TPEYTrOJIbLHUKOB 3
25-27 TpeTuii npu3HaK paBEeHCTBA TPEYTOJIbHUKOB 3
28-29 Pemenne 3agau 2
30-32 OKpYyXHOCTb. 3a/1a41 HA TOCTPOCHUE 3
33-34 Pemenue 3amgau 2
35 Konumponsnan paoboma Ne 2 «Tpeyzonvnukuy» 1
36 AHanu3 KOHTPOJIBHOU pabOTHI. 1
I'n.3,4 | Ilapannensvhnoie npamvie. Coomuowienus mexicoy cCmopoHamu u 14
yenamu mpeyzonbHuKa
37 Omnpenenenve mapamienbHbIX OpaAMbIX. [IpU3HaKu mapamuienbHOCTH 1
JBYX MPSMBIX
38 [Ipu3Haku napamieaIbHOCTH IBYX MPSMBIX 1
39 006 akcuomax reoMeTpuu. AKCHOMA MapauIeIbHbBIX MPSIMbIX 1
40 Pemenne 3amaq 1
41-42 CymMma yrioB TpeyroJibHUKA. BHENIHMI yroJ TpeyrojabHUKa. 2
43 COOTHOILIEHUSIX MEXIY CTOPOHAMH U YTJIaMU TPEYTOJIbHUKA 1
44 HepaseHcTBO TpeyrojpHuKa 1
45-46 Hekotopsie cBoiicTBa U TIpU3HAKA PaABEHCTBA MPSIMOYTOJIBbHBIX 2

TPEYrOJILHUKOB
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47 Paccrosinue ot Touku 10 npsmoid. PaccTtosiHre Mex 1y nmapajieaIbHbIMU 1
TIPSIMBIMU
48 [TocTpoenue TpeyroyibHUKA MO TPEM IJIEMEHTaM 1
49 Konmponwvnasa paooma Ne 3 «Cymma yenoe mpeyzonbHUKa. 1
Coomnouienusa medxcoy y2namu u CmopoHamu mpey2o0abHUKA)
50 AHanu3 KOHTPOJIBHON paboTHI. 1
IS5 TI'eomempuueckue mecma mouex. Cummempuunvle guzypeol. 14
51 CBoiicTBa OMCCEKTPUCHI yIiia 1
52 CBoiiCTBa CEpEIMHHOTO MEPIICHAUKYISIPA K OTPE3KY 1
53 CBoiicTBa JMaMETPOB U XOPJ1 OKPYKHOCTH 1
54-55 B3anmHoe pacnosioskeHre OKpy:kHOCTH W mpsimoil. KacarenmpHas k 2
OKPYXHOCTH
56-57 BrnncanHas u onricaHHast OKPY>KHOCTH TPEYTrOJIbHUKA 2
58-59 @urypsl, CHMMETPUYHBIE OTHOCUTENIBHO MPSAMON 2
60-61 OceBast cumMeTpHst U €€ CBOICTBa 2
62 Penrenue 3aa4 1
63 Hmozosan konmponvnasa paboma Ned 1
64 AHanu3 KOHTPOJIBHOU pabOTHI. 1
Iloemopenue 4
65 [Ipu3Haky paBeHCTBA TPEYroabLHUKOB. PaBHOOEIPEHHBIN TPEYTOJILHUK 1
66 [TapannensHbIE IPSMBIC 1
67 CooTHoIIeHHS MKy CTOPOHAMU M YTJIaMU TPEYroibHUKA 1
68 Bnucannas u onvcanHast OKpY>KHOCTH TPEYrOJIbHUKA 1

HUTOIO:
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Hoypounoe njianHupoearnue

8 knacc
T'EOMETPUA
Hogep Coneprxanue ydeOHOTO MaTepuaa K‘:’;]c':;’
I'nasa 1
YeThIpEXyroibHUKU 22
1-2 1 YUeThIpEXYroJIBHUK U €T0 3JIEMEHTHI 2
3-4 2 [Tapannenorpamm. CBoiiCTBa mapaienorpaMma 2
5-6 3 [Ipu3HakunapamienorpaMmma 2
7-8 4 [IpssmoyronpHUK 2
9-10 5 Pom0 2
11 6 Ksagpar 1
12 7 Cpennsist TMHUSA TPEYroJIbHUKA 1
13-14 8 Tpanenus 2
15 KonTtponpHaspadora Ne 1 «HeTbpexyroabsHUKI 1
16-17 Tpamenus 2
18-20 9 [leHTpanbHbIe U BIMCAHHBIE YIIIbI 3
21-22 10 | BrnucanHbien onrcaHHbIE YETHIPEXYT OJILHUKHI 2
I'naga 2
Iogo01e TpeyroibHUKOB 16
23-28 11 Teopema @aneca. Teopema 0 IpONOPIIMOHAIBHBIX OTPE3KaX 6
29 Kontponsnas padota Ne 2 «lleHTpanbHble U BHUCAHHBIE YTIIbD» 1
30 12 [Tono6HBIETPEYTOILHUKI 1
31-35 13 | [lepBslif mpu3HaK MOJO0US TPEYTOIHHUKOB 5
36-38 14 | Bropoii u TpeTuii mpu3HaKH 000U TPEYroJIbHIUKOB 3
I'naea 3 14
Pemenue npsiMmoyroJibHbIX TPEYroJbHUKOB
39 15 | MeTtpuueckue COOTHOLIEHHS B IPSIMOYTOJILHOM TPEYrOJIbHUKE 1
40-44 16 | Teopema Ilucgaropa 5
45-47 17 | Tpuronomerpuueckue GyHKIUU OCTPOTO Yriia IpSMOYTOJIbHOTO 3
TPEYroJIbHUKA
48-50 18 | Pemenue npsMOyroybHbIX TPEYrOJbHUKOB 3

28




Hogep Conepkanue yueOHOro MaTepuana Kox-so
4acoB
51 Kontponpnas padota Ne 3 «PemieHne npsiMoyroyibHbIX 1
TPEYrOJIBHUKOBY
52 Pewrenne npsMOyroJibHbIX TPEYTOJIbHUKOB 1
I'naea 4 10
Muoroyroasauku. Ilaomans MHOr0oyroisHHKa
53 19 | MHOrOyrojibHUKU 1
54 20 | [lonsTe muomaay MHOTOYroJibHUKA. [1101mans npsiMoyroapHUKa 1
55-56 21 | Ilnomaapnapanienorpamma 2
57-58 22 | IlmomaapTpeyrojbpHuKa 2
59-61 23 [Tmomanp Tpanenun 3
62 KonTtponsaaspadora Ne 4 «Ilnomaae MHOTOYTOJTBHUKAY 1
IloBTOpEHUE M cUcTeMAaTH3ANMA Y4eOHOT0 MaTepHuaJia 6
63-64 Pemenue 3amau «lleHTpanbHble ¥ BIMCAHHBIC YIIIbD» 2
65-66 Pemenne 3amau «Ilogo0ure TpeyroabHUKOBY 2
67-68 Pemenne 3amau «Ilmomraae MHOTOYTOJTEHUKAY 2
HUTOIO: 68
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Iloypounoe nianuposanue
9 knacclrEOMETPUA

No Tema ypoka KgECOBBO
I Pewenue mpeyzonbnukos 16
1-2 CuHyc, KOCHHYC, TaHI'€HC U KoTaHreHc yria ot 0° go 180° 2
3-5 Teopema kocuHycoB 3
6-8 Teopema cunycoB 3
9-11 Pemenue TpeyroibHUKOB 3
12-14 | ®opmybl 1Sl HAXOXKACHUS TUIOLIAIN TPEYrOJIbHUKA 3
15 KonTponsnaspabora Ne 1 «Pemienne TpeyroibHUKOBY 1
16 PaboTa Hajg ommOkaMu 1
I IlpasunvrviemnozoyzonvHuKku 6
17-19 | IIpaBriIbHBIE MHOTOYTOJIBHUKH U MX CBOMCTBA 3
20-22 | Jnuaa okpyxkHOCTH. [Tnomane kpyra 3
I | /lekapmoewt kKoopOounamot Ha na10CKOCHU 10
23-24 | PaccTosiHMe MEKY IByMsI TOYKAMH C 3aIaHHBIMU KOOPIMHATAMHU. 2
Koopaunatsl cepeuHbl 0Tpes3ka
25-26 | YpaBHeHHepUTYpHl. YpaBHEHNE OKPY)KHOCTH 2
27-28 | YpaBHeHHUE NPAMOU 2
29-30 | YruoBoii ko dunueHT npsamoun 2
31 KonTtponpHas padoTta Ne 2 «JlekapToBbl KOOPAMHATHI HA IJIOCKOCTH) 1
32 Pabora Hag ommbOxkamu 1
IV | Bekmopul 18
33-34 | [lonarue BeKTOpa 2
35-36 | KoopauHaTsiBEKTOpa 2
37-40 | CinoxeHue 1 BBIYUTaHUE BEKTOPOB 4
41-44 | YMHOXK€EHHE BEKTOPA HA YUCIIO 4
45-48 | CkansipHO€ MPOU3BE/IEHUE BEKTOPOB 4
49 Kontponsnaspabora Ne3 «Bekropsn» 1
50 PaboTa Haj ommbOkamMu 1
\% I'eomempuueckuenpeoopazosanus 12
51-54 | JIBuxenue (nepemenienue) purypsl. [lapamienbHslil nepeHoc 4
55-57 | OceBas u neHrpanbHas cummeTpun. [loBopor 3
58-60 | I'omoterus.Ilogobue puryp 3
61 KontponsHaspabota Ne 4 «'eomerprueckue nmpeoOpazoBaHus» 1
62 PaboTta Haj ommbkamMu 1
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VI | lloemopenue u cucmemamuszayus yuedoHo20 mamepuana 6
63-64 | Ilnomaau reoMeTpudecKux GUryp 2
65-66 | LlenTpanbHbie U BOUCAHHBIE YTJIbI. 2
67-68 | Pemenwue 3aaad. 2

BCETO: 68
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