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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma yueOHoro Kypca «I'eomeTpus» cocTaBieHa Ha OCHOBE CIEAYIOIINX

JIOKYMEHTOB:

e @epnepampHoro 3akoHa ot 29.12.2012 N-273 &3 «O0 o0pa3zoBaHuu B
Pocculickon ®@enepanum» B IEUCTBYIONIEN PEIAKIINY;

o @eepalibHOTO TOCYAAPCTBEHHOTO 0O0pa30BaTEIBHOTO CTAaHAApTa OCHOBHOIO
obmrero obpasoBanus (IIpuka3 Munnpocsemnienus Poccuu ot 31.05.2021 1. Ne
287, 3apeructpupoBaH MuHHCTEepCTBOM IocTulinM Poccuiickoit denepanuu
05.07.2021 1., per. Homep — 64101) (manee — ®I'OC OOQO) B nelcTByIOLIEH
PEIaKIH);

o Konnenuuu pa3Butusi MaTeMaTHuecKoro oopasosanus B Poccuiickoit denepannu
(yrBepkaeHa pacnopspkenueM llpaBurtensctBa Poccuiickoit @enepaunu ot 24
nexadps 2013 r. Ne 2506-p),

® OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 0OIIEro 0O0pa3oBaHMs
MBOVY «l'umHazuss Ne31», yTBepkIeHHOW mnpukazoMm aupekropa MBOY
«I'mmuazus Ne31» No70-J1 ot 31 aBrycra 2022 roaa;

o [lonoxenuss o paboueil mporpamme y4eOHOro TMpeaMeTa, Kypca, JUCITUTUIHHBI
(Monyist), yTBepkaeHHOTO Ipuka3zoM aupektopa MBOY «I'umuazus Ne31y» No70-
Jl ot 31 aBrycra 2022 ropa.

OO0mas xapakrepucTuka y4eOHoro kypca «I'eomerpus»

«MareMaTuky y>Ke€ 3aT€M Y4YWUTh HAaJ0, YTO OHA YM B NOPSAOK NPHUBOAUTY, —
NUACAJl BEIMKUN pycckuid ydeHbli Mwuxawn BacunbeBnu JlomonocoB. I B 3Tom
COCTOMT OJIHA M3 JBYX Iejled OOydeHHs TIeOMETpUM KaK COCTaBHOM YacTu
MareéMaTUKM B IIKOJE. OTOM LEIW COOTBETCTBYET [JOKA3aTEJbHAS JIMHUS
npenogaBanus reomerpuu. Cienys npeacTaBieHHON paboueil mporpaMMe, HauMHAas
C CeAbMOro Kijacca Ha ypoKax TIeOMETpHHM OOYyYaloIIMCS YYUTCS TMPOBOAMUTH
JIOKA3aTEIbHbIE PACCYKJIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOYEHUS, JOKA3bIBATH
VCTUHHBIC YTBEPXKACHUS M CTPOUTHh KOHTPIPUMEPBI K JIOKHBIM, ITPOBOJWTH
pacCykJIeHUsI «OT MPOTUBHOT0», OTIMYATH CBONCTBA OT MPU3HAKOB, (POPMYyINPOBATH
oOpaTHble YTBEPXKIACHHs. YUEHMK, OBJIAJEBLIMI HCKYCCTBOM pacCyXaaTb, OyAeT
IIPUMEHATh €T0 M B OKpykaromen xku3Hu. Kak nmmcan reomerp u nexnaror Mrops
O®enopoBuu llappiruH, «IHOAbMH, MOHUMAKOIIMMHM, 4YTO TAaKOE€ J0Ka3aTeIbCTBO,
TPYAHO M JaX€ HEBO3MOXXHO MAHUIYJIHMPOBaTh». M B 3TOM COCTOMT BaKHOE
BOCIIUTATENBHOE 3HAUEHUE U3YUECHUSI T€OMETPUH, IPUCYIIIEE UMEHHO OTEUYECTBEHHON
MaTEMaTUYECKOU IIKOJIE.

Hean uzyuenus yueoHoro kypca «I'eomerpus»

Heobxoanmo u3berats u3nuimHero GpopmanuiMa, 0COOCHHO B OTHOIICHUH Havyall
U OocHOBaHMM reomerpuu. Ppanuysckuid mareMatuk sKan JlpeOHHE IO 2TOMY
NMOBOJY BbICKazajics Tak: «YTo Kacaercss JAeNUKaTHOW MpoOJieMbl BBEICHUS
«aKCMOM», TO MHE KaXKeTCs, YTO Ha IMEpBbIX MOpax HYKHO BooOIle H30erarb
IIPOM3HOCHUTH €aMO 3TO ci0BO. C NpyroM e CTOPOHBI, HE CIEAYyET YNyCKaTbh HU
OJIHOM BO3MOXXHOCTH JIaBaTh MPUMEPHI JJOTUYECKHUX 3aKIIOYEHUH, KOTOphIE KyJla B
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OoJpLIE Mepe, 4YeM M€ aKCHUOM, SBIIAIOTCS WCTUHHBIMM M €IMHCTBEHHBIMU
JBUTaTEIIIMU MaTEMATUYECKOTO MBILIJICHUSD.

Bropoii 1nenbr0 W3ydeHHsT TEOMETPUU SBISETCA MCIOJIB30BAHME €€ Kak
WHCTPYMEHTA IIPU PEIIECHUH KAaK MaTEeMaTH4YEeCKUX, TaK M IPAKTHYECKUX 3aJ]ad,
BCTPEYAKOUIUXCSI B peanbHOM KM3HM. OKOHUMBIIMKA KypC T€OMETPUM IIKOJBHUK
JIOJKEH OBITh B COCTOSTHUM OIPEAEIUTh T€OMETPUUECKYIO (PUTYPY, OIHCATh CIIOBAMU
JAHHBIM 4epTEX WM PUCYHOK, HAUTH IUIOLIAJb 3€MEJBHOIO YYacTKa, pacCuUTaTh
HEOOXOUMYIO JUIMHY OINTOBOJIOKOHHOIO KaOeqsl Wiau TpeOyemble pa3Mepbl rapaxa
JUIsL aBTOMOOMIIS. DTOMY COOTBETCTBYET BTOpPasi, BBIYMCIUTENIbHAS JIUHUS B U3yUEHUU
reOMETpUM B WIKOJIE. JlaHHAs IpaKTUYECKasl JIMHUS SABIIETCS HE MEHEE BaXXHOM, YeM
nepBas. Emeé Ilnaron npeanuceiBan, 4ro0sl «rpaxaane IIpexkpacHoro ropoaa Hu B
KOEM CJIy4ae He OCTaBJIJIM I€OMETpPHUIO, BE/lIb HEMAJOBaKHO Jake MOOOYHOEe eé
IIPUMEHEHUE — B BOCHHOM JI€JI€ J1a, BIIPOYEM, U BO BCEX HAYKaxX — JUIA JIYUILIETO UX
YCBOEHUS: Mbl BElb 3HAeM, Kakas OECKOHEYHash pa3HULA CYLIECTBYET MEXIY
YEJIOBEKOM IPUYACTHBIM K T€OMETPUHM W HENPUYACTHBIM». JUJIsI 3TOro y4YUTENIO
pEeKOMEHAYETCsl  MOoAOUpaTh 3aJa4d  IIPAKTMYECKOIO0  Xapakrepa A
paccMaTpuBaeMbIX TEM, YUYHUThb JETEH CTPOUTh MAaTEMATUYECKHUE MOJEIU PEabHbIX
JKA3HEHHBIX CUTyalUWd, [POBOAUTH BBIYMCICHUSA M OLCHUBATH aJE€KBATHOCTH
IOJIy4eHHOT0 pe3ynbTata. KpaiiHe BaXKHO NOMYEPKUBATH CBSI3W T€OMETPUU C
JIPYTUMU NPEIMETaMU, MOTUBUPOBATH UCIOJIB30BATH OIIPEICICHUS T€OMETPUUYECKUX
¢Guryp ¥ NOHATUN, IEMOHCTPUPOBATh NPUMEHEHHUE MTOJIyYEHHBIX YMEHUI B (pU3UKe U
TEXHUKEe. OTHU CBA3M Haubojee SpPKO BHIHBI B Temax «BekTopsb,
«Tpuronomerpuueckue CoOOTHOWIEHUs», «Merox koopauHaty U «Teopema
[Tudaropar.

Mecto y4yeOHOro Kypca «I'eoMeTpusi» B y4eOHOM IJIaHE
MBOY «I'mmua3us Ne31»

CormacHo ydeOHOMYy TmaHy B 7—9 Kiaccax wu3ydaeTcs YYeOHBIH Kypc
«I"'eomeTpusi», KOTOPHIA BKJIIOYAET CIEAYIOUIME OCHOBHBIE Pa3Jiebl COAEPIKAHMUS:
«I'eoMmetrpuueckue ¢Gurypsl U HUX CBOWUCTBa», «VI3MepeHHE TEOMETPUUECKUX
BEJIMUMH», a Takke «JlekapToBbl KOOpJIMHATHI Ha IUIOCKOCTH», «BeKTophy,
«JIBmxenus miockoctu» U «IIpeodbpazoBanus moao0us».

Vuebnwniit mman MBOY «I'umnazust Ne3l» mnpemycmMarpuBaeT HU3y4YEHHE
reoMeTpun Ha 0a30BOM ypOBHE, MCXOAS W3 68 y4ueOHBIX 4acoB B yueOHOM Tronuy,
BCero 3a Tpu roja ooyuenus: — 204 gacos.

Yuer patdoueii [Iporpammebl Bocnutanuss MBOY «I'mmuazus Ne31»

ITporpamma ydeOHOro Kypca «l'eoMeTpusi» IOJHOCTBIO COIJIACYETCs C
[Iporpammoii Bocnutanust MbOY «I'mmuazust Ne31».

JloGpocoBecTHast paboTa y4HTeNnss Ha YpPOKe, HampaBlieHHas Ha JOCTH)KEHUE
MOCTAaBJICHHOW BOCHIMTATEIbHOM II€JIM, TMO3BOJUT OOydYaroIeMycsl IOJy4YHUTb
HEOOXOJMMbIE  COLMANbHBIE  HABBIKM, KOTOpble TOMOTYT €My  JIydlle
OPUEHTHPOBATHCS B CII0)KHOM MHUPE YeJIOBEUECKHX B3aMMOOTHOIICHHH, 3¢ (heKTUBHEE
HaJIaKUBAaTh KOMMYHHUKALIMIO C OKpPY)KAlOIIMMH, yBepeHHee ceOsi 4yBCTBOBAaTh BO
B3aUMOJICCTBUM C HUMH, HPOJYKTUBHEE COTPYAHUYATh C JIOABMU pPa3HbIX
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BO3pAacTOB M Pa3HOTO COIMAIBHOTO MOJIOKEHHSI, CMEJIee UCKATh U HAXOAUTh BBIXOIbI

U3 TPYIHBIX KU3HEHHBIX CUTYaI[lil, OCMBICIICHHEE BHIOMPATh CBOW >KU3HEHHBIN MyTh

B CJIOKHBIX TIOMCKAX CUACTBS ISl CEOSI U OKPYIKAIOIIHX JTFO/ICH.
Peanuzayus neoazozuyecKumu padomuukamu 60CNUMAM ESILHO20

nomeHuuaIa ypoKa npeonoazaem cieoyrouiee.

® YCTAHOBJICHHE  JIOBEPUTEIbHBIX  OTHOIIEHHUH  MEXAY  MEJarormyeckuMm
pabOTHUKOM M OOYYaIOIIUMHUCA, CIIOCOOCTBYIOIIMX MO3UTHBHOMY BOCHPUSITHIO
oOydarolmuMucss TpeOOBaHUW W  TPOCKO  MMEJAarormyeckoro  pabOTHHUKA,
NPUBIICYCHUIO WX BHUMaHUS K 0OCyXkJaeMoil Ha ypoke uHpopmanuu,
aKTUBU3AILIMY TTO3HABATEIILHOM JIEATEIbHOCTH;

e TIOOYXXJEHHE OOYYarOIMXCS COONI0IaTh HAa YpPOKE OOIICTIPUHSATHIE HOPMBI
MOBEJICHUS, TIPaBHia OOMIEHUS CO CTapIIMMU (TI€TarorTHIeCKUMHI paOOTHUKAMH)
U CBEpCTHUKaMH (OOydYarolmIMMKCS), MPHUHIUIIBI y4eOHOW JUCHUIUIMHBI U
caMOOpraHu3allny;

® TpUBIICYCHHE BHUMaHUs OOYYaIOIIMXCS K IIEHHOCTHOMY aCTEeKTy M3ydaeMbIX Ha
ypOKax SIBICHHM, OpraHu3anus uX pabdoThl C TOJy4aeMOW Ha YPOKE COIMAIBHO

3HAUMMOM MH(pOpMaLMell — HHHUIMUPOBAHHUE €€ OOCYKIECHHsI, BbICKa3bIBAHUS
OOy4YarOIIMMHUCS CBOETO MHEHHS IO €€ IOBOAY, BBIPAOOTKM CBOErO K HeEH
OTHOILICHHS;

® JCIOJb30BAaHUE BOCIUTATENBHBIX BO3MOXHOCTEH COJEpKaHUs  y4yeOHOro
npeaMera 4yepe3 JEMOHCTpalMio O0y4arolMMcsl MPUMEPOB OTBETCTBEHHOTO,
IPaX/IaHCKOTO MOBEIEHUS, NMPOSBICHUS UYEJIOBEKOJIIO0US U 10OpOCEpAECUHOCTH,
yepe3 1moAdOp COOTBETCTBYIOIIMX TEKCTOB Ul YTEHUs, 3aAad Uil pELICHHUS,
pOOJIEMHBIX CUTYalUH 17151 0OCYKIEHHS B KJIacCe;

® [IPUMEHEHUWE HA YPOKE HMHTEPAKTUBHBIX (PopM pabdoThl C OOYyYArOUIUMUCH:
WUHTEJUIEKTYalbHBIX ~UTP, CTUMYJHMPYIOIIUMX I[O3HABATEJIbHYI0 MOTHUBAIUIO
oOy4Jarommxcs; IUIAKTUYECKOro TeaTpa, /i€ IMOJIYYEHHbIE Ha YpOKE 3HaHUS
OOBITPBIBAIOTCS B TEaTPAIbHBIX IIOCTAHOBKAX; AHCKYCCHH, KOTOpBIE AaroT
OOy4YarOIIMMCSl BO3MOXKHOCTh MIPHOOPECTH OMBIT BEAEHUS KOHCTPYKTHUBHOTO
JMasnora; TpymnmnoBo paboThl WM pabOThl B Mapax, KOTOPbIE y4aT KOMaHIHOU
paboTe 1 B3aUMOJICHCTBUIO C IPYTUMU JETbMU;

e BKJIKYEHUE B YPOK HIPOBBIX MPOLEAYP, KOTOpPBIE IOMOTAKOT MOIIEPKAThH
MOTHUBAIIMIO O0YYaIOIMUXCSA K TOJYyYCHUIO 3HAHWM, HAJIAXXUBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOLIEHWH B  Kjacce, IOMOTAalOT  YCTAHOBJIEHUIO
n00poxkeTaTeIpHON aTMOoc(epbl BO BpeMs YPOKa;

e opraHuzanus me@pcTBa MOTUBUPOBAHHBIX U IPYAMPOBAHHBIX OOYyHAIOIIMXCS HaJl
UX HEYCHEBAIOIKUMH OJIHOKJIACCHUKAMH, JAIOUIETO0 UM COLMAJIBHO 3HAYMMBIN
OMBIT COTPYIHUYECTBA U B3AaUMHOU MOMOIIIY;

® VHHUIMHPOBAHHUE U MOJACPHKKA UCCIEIOBATEILCKON NEATEIBHOCTH 00yUYaroIuXcs
B paMKax peaM3aliii UMU HHIUBUAYAIbHBIX U TPYIIOBBIX UCCIIEI0BATEIHCKIX
MPOEKTOB, YTO JAacT OOYyYaromuMCS BO3MOXXHOCTH MPUOOPECTH HABBIKU
CaMOCTOATENILHOTO PEIICHHUs] TEOPETUYECKON MpoOJieMbl, T€HEpUPOBAHUS U
oopMieHUSI COOCTBEHHBIX UJEH, YBAKUTEIBHOIO OTHOIICHUS K UyKUM HACSM,
ohopMJICHHBIM B paboTax JAPYrdx HCCIENOBaTeNe, HaBBIK MYOJIUYHOTO



BBICTYIUICHUS TI€pell ayJIuTOpueH, apryMEHTHPOBAaHUS M OTCTaUBaHUS CBOEH

TOUYKH 3PEHUS.

Peanuzanus BocIMTATENbHOTO MOTEHIMANIA YPOKA IeJaroraMu-rnpeaMeTHUKaMu
npeanosaraeT co3ianve atMocdepbl JTOBEpUsS K YUUTENI0, HHTEpeca K IMPEAMETY;
OoTOOp BOCIUTBHIBAIOIIETO COJEP’KAHUS YpOKa; HCIOJb30BaHUE AaKTUBHBIX (POpM
OpraHu3aluy y4eOHOM JesITeIbHOCTH Ha YPOKE.

Co3zoanue ammocgpepul 0ogepus K yuumeiio, uHmepeca K npeomenty:

e HedopMagbHOE OOIICHHE YUUTENS U YICHUKA BHE YPOKa;

® UCIOJB30BaHUE HA YPOKaX 3HAKOMBIX JETSIM aKTyaJbHBIX IPUMEPOB U3 KHUT,

MYJIbT(HUIBMOB, UTP;
® LCIOJb30BaHUE MOTEHIMATIA IOMOPA;
e oOpalleHue K JMYHOMY OIBITY YYEHUKOB;
BHUMaHHUE K UHTEpEcaM, YBICUCHUSM, TIO3UTUBHBIM OCOOEHHOCTSM, yCIIeXam
YUEHUKOB;
IPOSIBJICHUE Y4acTusl, 3200Thl K YUCHUKY;
co3aHue (paHTa3uUHBIX MUPOB U BOOOpaXKaeMbIX CUTYyallli Ha YPOKE;
CO3/IaHHE MPUBJICKATEIbHBIX TPAAUIIUMHN Kilacca/KaOUHETa/ypoKa;
MIPU3HAHKUE OIIMOOK YUUTENEM;
TIIATEIbHAs MOATOTOBKA K YPOKY.
Omoop eocnumulearouiezo coOepHcanus ypoKa:
® BKIIOYEHHUE B YPOK BOCIHUTHIBAIOIICH HMH(OPMAINH, OpraHu3anusi padoThHI ¢
Hel, moOyxaeHrne K 00CYKJICHUI0, BHICKA3bIBAHUIO MHEHUM, (HOPMYyJIHPOBKE
COOCTBEHHOI'O OTHOIIICHUS K HEH;
® TpUBIICYCHHE BHUMAHUS YYCHUKOB K HPABCTBEHHBIM MpoOIeMaM, CBI3aHHBIM
C MaTEpHAIIOM YPOKa;
® [IpUBJICYCHHE BHUMAHUS YUEHUKOB K ITpoOeMamM 0OIIEeCTBa;
e exeHenenbHoe ucnonHenne I'mmua PO (mepen HayanoM MepBOro ypoka) B
COOTBETCTBHUH C TPEOOBAaHUSIMHU 3aKOHOIATEIILCTBA.

Hcnonvzoseanue akmugHvlx (hopm opzanuzayuu y4eOHOU OeamenbHOCmu Ha

Ypoke:
® UHTEpaKTUBHbIE (JOPMBI OpraHMU3AMK JAEATECIbHOCTU: y4eOHBIE TUCKYCCHH,
BUKTOPUHBI, POJIEBbIE, JEJIOBbIE U HACTOJIbHBIEC UTPHI U T. II.;

® OpraHu3anu:sa HCCHGHOB&TCHBCKOﬁ n HpOGKTHOﬁ ACATCIbHOCTH YUCHHUKOB.

COAEPKXAHHUE YYEBHOI'O KYPCA «I'EOMETPUS»

7 KIIACC

Havanbnbie nonsitust reomerpuu. Touka, mpsiMasi, OTPE30K, Jyd. Yros. Bumsl
yriioB. BeprukanbHble W cMexHble yrubl. buccexkrpuca yrma. Jlomanas,
MHOTI'OYTOJIbHUK. [TapannensHoCTh U NepIEeHAUKYIIAPHOCTD MPSIMBbIX.

Cummetrpuunble ¢Gurypel. OCHOBHBIE CBONCTBA OCeBOW cUMMeETpuu. [Ipumepsi
CUMMETPUHU B OKPYKAIOLIEM MUDE.

OCHOBHBIE MTOCTPOEHUS C TOMOIIBIO IUPKYJIA U JUHEWKHU. TpeyronbHuk. Bricora,
MeauaHa, OMCCeKTpHca, UX CBOMCTBA.



PaBHOOEIpeHHBIN u PAaBHOCTOPOHHUU TPEYTrOJIbHUKU. Hepasenctso
TPEYTOJIbHHUKA.

CBolicTBa M NIpHU3HAKU PaBHOOEAPEHHOro TpeyrojibHUKA. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKKU IApauIeNbHbIX HpsAMbIX. CymMMa YIJ0OB TpeyrojbHHUKA.
BHewHue yrisl TpeyroiabHUKa.

[IpsMoyrosibHBIE  TpeyroiabHuK.  CBOWCTBO  MeAuaHbl  IPSIMOYTOJIBHOTO
TPEYrOJIbHHUKA, NPOBEAEHHOW K IMIOTeHYy3€e. IIpu3Haku paBeHCTBA IPSMOYTOJIBHBIX
TPEYroJabHUKOB. [IpsSMOYTronbHBINA TPEYroiabHUK ¢ yriiom B 30°.

HepaBeHcTBa B reoMeTpUHM: HEPABEHCTBO TPEYTOJBHHUKA, HEPABEHCTBO O JUJIMHE
JOMaHOH, Teopema O OousiblieM yriae W OOJbIIEH CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISAp ¥ HAKJIOHHAS.

['eomeTpuueckoe mMecTo Toyek. buccekrprca yria U cepeIuHHbBIN MEPIICHIUKYIISP
K OTPE3KYy KaK TEOMETPUYECKUE MECTA TOYEK.

OKpyHOCTb M KpYT, XOpJIa U IUAMETP, UX CBOMCTBA. B3amMHOE pacmoioxkeHne
OKpYXHOCTH U mpsmou. KacarempHasg u cekymas K OKPYKHOCTH. OKpPYXHOCTBb,
BIIMCaHHAas B yroJl. BrimcanHas U onucaHHasi OKPY>KHOCTH TPEYIOJIbHUKA.

8 KJIACC

YerpipéxyronpHuku. Ilapamnenorpamm, €ro npu3HAKM W CBOWCTBA. YacTHbIE
Clly4au TMapajieorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBajapaT), HUX TMPU3HAKU H
cBoiictBa. Tpamemnusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA M  MPHU3HAKHU.
[IpsimoyronbHas Tpamenus.

Meron ynBoenuss menuanbl. llentpanbHas cummerpus. Teopema ®aneca u
TeopemMa O NPONOPLIMOHATIBHBIX OTPE3KaX.

CpenHue JTMHUM TPEYroJibHUKA U Tpanenuu. LIeHTp Macc TpeyrojabHHKa.

[Togobue TpeyronbHUKOB, KodpdunmeHnt mnomodbus. I[lpuzHaku mnogoOus
TpeyroabHUKOB. [[puMeHeHue noao0ust Mpu pelIeHUH MPAKTUYECKUX 3a]1a4.

CpoiicTBa miomaaeld reoMerpudyeckux @uryp. Dopmyisl Ui IUIOIMIAIA
TpPEYroJibHUKa, NapajienorpamMma, pomba u Tpaneuuu. OTHOLIEHWE IIOMAAeH
no00HBIX (uUryp.

Bpiuncnenue mmom@aneid TPEYyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYATOMN
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mpu penieHun
NIPaKTUYECKUX 3a]a4.

CHHyC, KOCHHYC, TaHI€HC OCTPOrO YyIJIa MPSIMOYIOJbHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMEeTpruuecKre (PyHKIIUU YTIIOB
B 30°, 45° u 60°,

BrnmcaHHble M LEHTpAJbHBIEC YIVIBI, YTOJ MEXKIYy KacaTeIbHOW M XOPIOH. YTIIbI
MEXIy XOpAaMH M CEKyUIMMHU. BriucaHHble M ONMCaHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxxeHue AByX okpyxkHoctei. Kacanue okpyxuoctedr. OOuue
KAacaTeIbHbIE K IBYM OKPYKHOCTSIM.



9 KJIACC

Cunyc, kocunyc, Tanrerc yrioB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. POPMYIIbI TPUBEIACHUSI.

Pemenue tpeyronbHUKOB. TeopemMa KOCMHYCOB M TeopeMa CHHYCOB. Perenue
MPAKTHYECKUX 3a71a4d C UCTOJIb30BaHUEM T€OPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nmogaoOus. [Tomobue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 Mpou3BEACHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEeKYIUX, TeOpeMa O KBaJipaTe KacaTeIbHOM!.

Bektop, nnuHa (MOIyNb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, TPOTHBOIMOIOKHO
HANpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
omepalny HajJ BekTopamMu. PasznokeHne BeKTOpa IO JBYM HEKOJUIMHEAPHBIM
BekTopaM. Koopaunatsl BekTopa. CrajasipHOE POU3BEACHUE BEKTOPOB, MPUMEHEHHE
JUTSL HAXOKICHUS IJTUH U YTJIOB.

JlekapToBbl KOOPAMHATHI HA IUIOCKOCTU. YpaBHEHHUS MPSMON M OKPYKHOCTH B
KOOpJIMHATaX, IMEepeceYeHUEe OKPYKHOCTEH U TPSMBIX. MeToJl KOOpJAWHAT M €ro
pUMEHEHUE.

[IpaBunbHBIE MHOTOYTONBHUKH. J[MHA OKpyKHOCTHU. ['pagycHas W paguaHHas
Mepa yIyia, BBIYMCIEHHUE [UIMH JyTI OKpykHOcTeu. [lmomame Kpyra, cekrtopa,
CeTMEHTA.

JIBWKeHUs TUIOCKOCTH MW BHYTPEHHHUE CHMMETpuH (GUTyp (dJIeMEHTapHbIC
npexacrasienus). [lapamensHeiil nepenoc. IloBopor.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPHUSA»

JIMYHOCTHBIE PE3YJIbTATbDI

IHaTpuornyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEPECA K MPOIUJIOMY M HACTOSIIEMY POCCHUMCKONW MAaTEMaTHUKH,
[IEHHOCTHBIM OTHOIICHUEM K JTOCTHKEHUSM POCCUUCKUX MATEMATUKOB U POCCUHUCKOU
MaTEMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JIOCTHKEHUU B JPYTMX HaykKax U
MPUKIIAAHBIX cdepax.

I'pakiaHckoe U TyXOBHO-HPABCTBEHHOE BOCITUTAHME!

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEW TpaKJaHWHA W pPeaM3allid ero
paB, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAaX (PYHKITMOHUPOBAHUS PA3THIHBIX
CTPYKTYD, SIBIICHUM, TIPOLIEYP TPaXAAHCKOTO OOIIecTBa (BBIOOPHI, OMPOCHI U TIP.);
TOTOBHOCTBIO K OOCYXICHHMIO JTUYECKHX TPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUH HAyKH, OCO3HAHMEM BAXKHOCTH MOPAIBHO-ITHUYECKUX
MIPUHITUTIOB B JACSATEIBHOCTH YUYEHOTO.

Tpynosoe Bocnuranue:

YCTaHOBKOM Ha AaKTUBHOE Yy4aCcTUE€ B PELICHUM NPAKTUYECKUX 3a1a4
MaTEMaTUYECKOM HAIIPAaBICHHOCTH, OCO3HAHUEM BAXXHOCTHM MaTEMaTUYECKOIO
oOpa3oBaHUs Ha MPOTSHKEHUM BCEM MKU3HMU MJId YCHEIHON NpodeccuoHanbHOU
NEeATEIbHOCTH W Pa3BUTUEM HEOOXOJUMBIX YMEHHUH; OCO3HAHHBIM BBIOOPOM U



MOCTPOCHUEM HMHJWBHUIyaIbHOM TPaeKTOPUU OOpa30BaHUs U >KU3HEHHBIX IUIAHOB C
y4€TOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI.

JcTeTHYeCcKoe BOCITUTAHME:

CIIOCOOHOCTBIO K DMOIIMOHAJBRHOMY M ACTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajlay, PEIICHUM, pacCyXJACHUN; YMEHHUIO BUICTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

HCHHOCTI/I HAYYHOI'O IMO3HAHUSA:

OpHCHTaHI/IGﬁ B ACATCIBHOCTHU Ha  COBPCMCHHYIO CUCTCMY  HAYYHBbIX
HpC,ZICTaBJIeHI/Iﬁ 00 OCHOBHBIX 3daKOHOMCPHOCTAX pPa3BUTHA YCIOBCKA, IMPHUPOIALI U
06HICCTBa, IIOHMMAaHUEM MAaTEMaTHYE€CKOU HAaYKHN KakK C(l)epbl YeJI0BEUECKOU
ACATCIBHOCTH, 3TaIllOB eé Pa3BUTHA W 3HAYUMOCTHU JIA PA3BUTHA LHUBUIIM3ALWH,
OBJIAACHUCM A3BIKOM MAaTCMAaTHKH H MaTEeMaTU4YE€CKOM KYHBTypOﬁ KaK CpcICTBOM
IIO3HAHUA MHpPA, OBJIAACHHUCM HpOCTCﬁHIHMPI HaBBIKaMH I/ICCJIC,Z[OBaTGHBCKOﬁ
JACATCIBbHOCTH.

dusznueckoe BocnuTtaHue, (OpMHUpPOBAHME KYJbTYPbl 310POBb U
IMOLMOHAJIBHOIO 0J1aroNOJyYHUs:

TOTOBHOCTBIO IIPUMEHATH MAaTEMaTUYECKWE 3HAHMS B HHTEpPEcax CBOEro
3I0pOBBS,  BEJIEHUS  3J0pOBOr0  oOpaza  JKHM3HM  (340pOBO€  IHTaHUE,
cOamaHCUpPOBAaHHBIA pPEXUM 3aHATHUM U OTAbIXA, peryjsipHas (¢uznyeckas
aKTUBHOCTb); C(hOPMHPOBAHHOCTHIO HaBbIKA pe(IeKCUM, PU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTo K€ IpaBa Ipyroro 4ejioBeka.

JIKOJIOrHYeCKOe BOCIIUTAHUE:

OpUEHTaIlMel Ha MPUMEHEHHE MATEMAaTHUUYECKUX 3HAHUW JJIs pelieHus 3ajad B
00J1aCTU COXPAHHOCTU OKPYKAOIIEH Cpe/ibl, TUIAHUPOBAHUS TTOCTYIKOB M OIIEHKH UX
BO3MOYKHBIX TIOCIIEJICTBUN JJIS OKPYXKAIOIIECH Cpelbl; OCO3HAHHEM TJI00aTbHOTO
XapaKkTepa SKOJOTUYECKUX TTPOOIIEM U IMMyTeH UX pelIeHusI.

JInyHOCTHBIE pe3ybTaThl, 00eCeYNBAOIIHE AANTALHI0 00YYAIOLIEerocs K
U3MEHSIOIIMMCS YCJIOBHAM COUMAIBHONW M IPUPOIHO cpeabl:

TOTOBHOCTBIO K JACHCTBUSM B YCIOBUSAX HEONPEAEIEHHOCTH, MOBBIICHUIO YPOBHS
CBOEI KOMIIETEHTHOCTH Ye€pe3 MPAKTUYECKYIO AESATENbHOCTb, B TOM YUCIE YMEHHE
YUUTHCS y IPYTUX JHOJEH, TPUOOpETaTh B COBMECTHOM J€ATEILHOCTH HOBBIE 3HAHUS,
HABBIKH U KOMIIETEHIIMH U3 OMbITA APYTHX;

HEOOXOJUMOCThIO B (POPMUPOBAHMU HOBBIX 3HAaHUH, B TOM  YHCIE
dbopMynupoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 0OBEKTaX U SIBICHUSX, B TOM UHUCIIE
paHee HE W3BECTHBIX, OCO3HaBaTh Je(QUUUTHl COOCTBEHHBIX 3HAHUUA W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYaIMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI3OB, TpPeOYyIOIUNA KOHTPMEp, KOPPEKTHUPOBATH NPUHUMAEMbIE
pelieHuss M JAEeWCTBUA, (OPMYIUPOBATH M OLIGHUBATh PUCKU U TOCIEACTBUS,
dhopMUPOBATH OIIBIT.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yNbTaTbl OCBOEHHUS IPOrpaMMbl  Y4eOHOro Kypca
«['eoMeTpusA» XapaKTEPU3YIOTCS OBJIAJICHUEM YHHUBEPCAIbHBIMU MO3HABATEIbHBIMU
JEUCTBUSIMH, YHUBEPCATbHBIMH KOMMYHHKAaTHUBHBIMU JNEUCTBUSIMU u
YHUBEPCAIbHBIMU PETYJISITUBHBIMU JICUCTBUSIMU.

1) YHuBepcajbHbIE NMO3HABATEJILHbIE nelcTBUs o0ecreunBaroT
dbopmupoBaHre 0a30BBIX KOTHUTHMBHBIX IIPOIECCOB OOydYarommxcs (OCBOCHHE
METOJOB  TMO3HAHUA  OKPYXKAIOUIEr0  MHUpa;  NPUMEHEHUE  JIOTUYECKHX,
UCCIIEIOBATENbCKUX ONepalnii, yMeHu padotaTh ¢ HH(MGOpMaLKEil).

ba3oBble jornueckune aeicTBUs:

® BBIBISATh U XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTEMATHYECKUX

OOBEKTOB, TMOHSATUN, OTHOLIEHUH MEXKAY MOHATUAMH; (OPMYIUPOBATH
ONpENENICHUs]  MOHATUM;  yCTAaHABIMBAaTh  CYIIECTBEHHbIM  IPU3HAK
Kiaccu(ukanuy, OCHOBaHMS i OOOONIEHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJAMMOTO aHAJIN3a;

e BOCIpPUHUMATh,  (HOPMYIUPOBaTH M  NPEOOPA3OBBIBATH  CYKJCHUSA:
YTBEPAUTENbHbIE M OTpULATENbHbIC, €IUHUYHBIE, YaCTHbIE U OOIIUE;
YCIIOBHBIE;

® BBIIBIIITH MATEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3U U POTUBOPEUNS B
(dakTax, TaHHBIX, HAOJIOJEHUSAX U YTBEPKIACHUSX; MpeasiaraTtb KpUTEPUH JIJIs
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

e JenaThb BBIBOJABI C HCHOJB30BAHMEM 33aKOHOB JIOTHMKH, JE€AYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e pa3dupaTh [10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (IpAMBIE U OT
OPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOKHbIE JI0Ka3aTelbCTBA
MaTeMaTHYeCKUX (PaKTOB, BHICTPAUBATh apryMEHTALINIO, TPUBOIUTH MPUMEPHI
Y KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BHIOMpPATh CHOCOO pemieHuss y4dyeOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB pEIICHUSA, BbIOUpATh Haubonee MNOAXOMAUMI C  Y4ETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiicTBUS:

® UCIOJIb30BaTh BOMNPOCHI KakK MCCIEI0BATEIbCKUM WHCTPYMEHT I1O3HAHMS;
dbopMynaupoBaTh BOOPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, Mpodiemy,
CaMOCTOSITEJIbHO YCTaHaBJIMBAaTh UCKOMOE U JaHHOE, (OpPMUPOBATH TMIIOTE3Y,
apryMEHTUPOBATH CBOO MO3UIUIO, MHEHUE;

® [IPOBOJUTH MO CAMOCTOSTEJIBHO COCTABJICHHOMY IIJJAHY  HECJIOKHBIN
HKCIIEPUMEHT, HEOOJbIIOE HCCIEIOBAaHUE IO YCTAHOBICHHIO OCOOEHHOCTEH
MaTeMaTHYECKOro 00OBEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOO;

® CaMOCTOSITENBHO (OPMYIUPOBATH OOOOIICHUS W BBIBOABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJNEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

® [IPOTrHO3MPOBATh BO3MOXKHOE pa3BUTHE TIpoLEcCa, a TaKKE BbIABUTATh
IPEAINOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCJIOBHSIX.



Pabora ¢ nnopmanmeii:

® BBIBISITH HEJOCTaTOYHOCTh W M30BITOUHOCTh HH(OPMALMU, JIaHHBIX,
HEOOXOUMBIX JJIsl pELIEHUS 3a1a4U;

e BHIOMpPATHh, AHAJIM3UPOBATh, CHUCTEMATHU3UPOBATH W  HHTEPIPETUPOBATH
uHGOPMAITUIO PA3IMYHBIX BUAOB U (YOPM IpE/ICTABICHHUS,

e BpIOMpaTh (GOpMy MpEeACTaBICHUS HHPOPMALMU M  HWLIIOCTPUPOBATH
peliaeMble 3a7adyd  CXeMaMH, JAuarpaMMaMH, WHOM rpadukoil ©u uX
KOMOMHAIIMSIMHU;

® OIICHWBAaTh HAAEKHOCTh HMH(GOPMALMU MO KPUTEPUSAM, MPEIJI0KEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

2) YHuBepcaJIbHbIE KOMMYHMKATHBHbIE neicTBUA o0ecrmeYnBaOT
c(hopMHUPOBAHHOCTH COLMAJIBLHBIX HABBIKOB 00yYAKOIIUXCS.
Oo0menue:

® BOCHPUHUMATH U (HOPMYJIUPOBATH CYXJCHUS B COOTBETCTBUM C YCIOBUSIMHU U
HEeJIsIMU OOIIEHHUS; SICHO, TOYHO, TPAaMOTHO BBIpa)XaTh CBOIO TOUKY 3PEHUS B
YCTHBIX U MMUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO X0y PEIICHUS 3a7auH,
KOMMEHTHUPOBATH MOJTYYEHHBIN pe3ybTarT;

® B XOJ¢ OOCYXJEHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCY>KTaeMON TEMBI,
npoOemMbl, perraeMoi 3a7auM, BBICKA3bIBATh HWJIEH, HAICJICHHBICE HA TOUCK
PELIEHHUS; COMOCTABIIATh CBOU CYXKAECHUS C CYXICHUSMH IPYTUX YYACTHHUKOB
nyanora, OOHapyKMBaTh Pa3IMuMe U CXOJICTBO MO3ULIUI; B KOPPEKTHOU (popme
(bopMyIMpOBaTh pa3HOIIACHS, CBOM BO3PAKEHHUS;

® [IPEACTABISATH PE3YJbTaThl PEIICHHs 3aJaud, SKCIEPUMEHTA, HUCCIEAOBaHUS,
IIPOEKTA; CaMOCTOATEIbHO BbIOMpaTh (hopMaT BBICTYIUIEHHS C YYETOM 3a1ad
NpE3eHTALUN U OCOOCHHOCTEN ayAUTOPUH.

CoTpynHu4ecTBoO:

® [IOHMMaThb W HCIOJb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBUIYAIbHOMN
paboOThl TP pEeIIEHUU YYEOHBIX MaTEMaTHYECKUX 3a]lady; MPUHUMATh 1eJh
COBMECTHOM NI€SITENIbHOCTH, TUIAHUPOBATh OPTaHU3AMI0 COBMECTHOW padOThI,
pacnpenensaTh BUAbl padoT, JOrOBApUBATHCS, OOCYKIaTh MPOLECC U PE3yIbTaT
paboThI; 0000IIaTH MHEHUSI HECKOJBLKUX JIFO/ICH;

® y4YacTBOBaTh B IPYNIOBBLIX PopMax paboThl (00CyxkaeHUSI, OOMEH MHEHHSIMH,
MO3TOBBIE IITYPMBI U JIP.); BBITIOJHITH CBOIO YacTh PaObOThI M KOOPAMHUPOBATH
CBOU JICUCTBUSL C JIPYTUMH YICHAMU KOMAaHbl, OLIEHUBATh KA4YE€CTBO CBOETO
BKJIaJla B OOIIMU TIPOYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aUMOJCHUCTBUS.

3) YHuBepcaibHbIe PeryJsiTHBHbIE AeiicTBUsI 00ecneuyuBaOT GopMUpOBaHHE

CMBICJIOBBIX YCTAHOBOK U KM3HEHHbIX HABBIKOB JIUYHOCTH.

Camoopranusanus:

® CaMOCTOSITENIbBHO COCTaBIISATh IUIaH, AJTOPUTM peUIeHUs 3afaud (WM €ero
4acTh), BBIOMPATH CIOCOO pEIICHHsS C YYETOM HUMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHTHI
perieHuit ¢ yaéToM HOBOM MH(MOPMAITIH.
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CaMOKOHTPOJIb:

BJIAJETh CIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTpPOJIS Mpoliecca M pesyibTaTa
peLIeHNs] MaTEMAaTHYECKOM 3a/1a4u;

NPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IpPH PEUICHUU 33J]1a4H,
BHOCHTb KOPPEKTUBHI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA JESATEIIBHOCTU IOCTABICHHOW LENH H
YCIIOBUSIM, OOBACHATh IPUYMHBI JIOCTHKEHUS WM HEIOCTHKEHUS LIEJH,
HAXOJIUTh OMMOKY, AaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenue yuebOHOro kypca «['‘eomeTpus» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs o0ecrieunBaeT JOCTHUKEHHE CJIETYIOIINX PEIMETHBIX
00pa30BaTEIbHBIX PE3yIhTATOB:

7 kJjaacce

Pacno3naBaTh n3yueHHbIE TeOMETpUUYecKre (PUTYpPBI, ONIPEALIATh UX B3aUMHOE
PacIOJIOKEeHUE, U300paxaTh reoMeTpudYeckre (DPUTyphl; BBITOJHITH YEPTEKHU
[0 YCJIOBHIO 3ajaud. M3mepsATh JUHEWHBIE W YIJIOBBIE BEIWYMHBL. Pemarhb
3a71a4M HA BBIYKMCIIEHUE JJIMH OTPE3KOB U BEJIUYMH YIJIOB.

Henatb TpyOyr0 OIICHKY JMHEHWHBIX M YIJOBBIX BEJIMYUH TIPEIMETOB B
peaabHOM KU3HU, pa3MEPOB MPUPOJHBIX 00BEKTOB. PaznmuuaTe pazMepsl 3TUX
OOBEKTOB IO TOPSAIKY BETUUNHBI.

CTpouTh 4epTEXKN K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd TMpU3HAKAMH PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BATh
MPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a]1a4.
[IpoBONUTE JIOTMYECKUE PACCYXKIEHUS C HMCIIOJb30BAHUEM T'€OMETPUUECKHUX
TEOPEM.

[Tonp30BaThCA TMpU3HAKAMHU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEIHMaHbl, TMPOBEAEHHOW K THUIOTEHY3€ MPSIMOYTOJbHOTO
TPEYTrOJIbHUKA, B PEIICHUHA T€OMETPUUYECKUX 3a/1a4.

Onpenensts napauieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
c HuMHU cekymas. OnpenensTe NapaJyIeIbHOCTh MPSMBIX C OMOIIBIO
PaBEHCTBA PACCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYTrOM MPSIMOM.
Pemiars 3amaun Ha KileTyaToi Oymare.

[IpoBOANTH BHIUUCIICHUS U HAXOJIUTh YUCIIOBbIC M OYKBEHHBIC 3HAUCHUS YTJIOB
B F'€OMETPUYECKHUX 3a7a4ax C UCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB
U MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB, OOPA30BaHHBIX MPU NEPECEUECHUU ABYX
MapaJyIeIbHBIX TPSAMBIX CeKylled. Pemars mnpakTU4eckue 3ajJadyd  Ha
HAXOXJICHUE YTJIOB.

Brnagere mNOHATHEM TE€OMETPUUECKOTO MeECTa TOYEK. YMEThb ONPENECIATH
OWCCeKTpUCY VyIJla W CepeAVHHBIA TEPHEHANKYJISIP K OTPE3Ky Kak
r€OMETPUUECKHE MECTA TOUEK.
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DopMynMpoOBaTh OMNPEAECICHUS OKPYXHOCTHM W Kpyra, XOpAbl W JUaMeTpa
OKPYKHOCTH, TOJIb30BATHCSI UX CBOMCTBAMH. Y ME€Th IPUMEHSTh 3TU CBOWCTBA
MIpY PELICHUH 3a7a4.

Brnagete MOHATHEM ONHCAHHOW OKOJO TPEYTOJbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ 1eHTp. [loap3oBaThes (hakTaMu O TOM, 9TO OMCCEKTPHUCHI YTIIOB
TPEYrOJIbHUKA IEPECEKAIOTCS B OJHOW TOYKE, U O TOM, YTO CEpPEIUHHBIE
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.
Brnagets nmoHsATHEM KacaTeIbHOW K OKPY>KHOCTH, MOJIb30BaTHCSI TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeIbHOW U paauyca, IPOBEAEHHOIO K TOYKE
KacaHusl.

[Tonp30BaThCAd MPOCTEHIIMMHU T€OMETPUUYECKMMHU HEPABEHCTBAMH, MOHUMATH
UX MPAKTUYECKUA CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C MOMOUIBIO LUPKYJIA U
JIMHEUKHU.

8 KkJiacc

PacnosHaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, WX  JJIEMEHTHI,
IIOJIb30BATHCS X CBOMCTBAMU IIPU PELIEHUN F€OMETPUUYECKHX 3a1a4.
[IpuMeHsATh CBOMCTBA TOYKM MEPECEUEHUsT MEIUaH TPEyrojbHUKa (LEHTpa
Macc) B pEILICHUH 3a]1ay.

Biiasieth NoHSATHEM CPEIHEN JTUHUU TPEYTOJIbHUKA U Tpaneluuu, IPUMEHATh UX
CBOMCTBA IIPU PELICHUM TeoMeTpudecKux 3anad. [lomp3oBaTeca TeopeMon
Qajieca M TEOPEMON O MNPONOPLUHUOHAIBHBIX OTpE3KaX, NMPUMEHSATh UX IS
pELIECHUs IPAKTUYECKUX 3a/1a4.

[IpumeHsATh NpU3HAKKA MOJOOHS] TPEYTOJIbHUKOB B PEIICHUH T'€OMETPUYECKUX
3a/1a4.

[Tonb3oBaThess Teopemoit [ludaropa st pelmieHus TeOMETPUYECKUX H
npakTHieckux 3aaad. CTpOUTh MATEMATHYECKYI0 MOJENb B IMPAKTUYECKUX
3a/1a4ax, CaMOCTOATENIBHO JeNaTh 4YepTEX M HAXOAUTh COOTBETCTBYIOLIME
JUTUHBI.

Bianerp TNOHATMAMM CHHYyCa, KOCHMHYyca M TaHIE€HCA OCTPOro yrja
PSIMOYTOJIBHOTO  TpeyrosbHuKa. [lomp30BaTeCAd JTUMU TMOHATHUSAMH IS
pEILIEHNs NPAKTUYECKUX 3a1a4.

BoraucnsaTte (pa3audHbIMA CIIOCO0AMM) TUIONIA/lb TPEYrOJbHUKA U TUIOMIAIH
MHOTOYTOJBHBIX (uryp (Moab3ysichk, TA€ HEOOXOJIUMO, KaJbKYJISITOPOM).
[IpuMEHSATh MOTYyYEHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Brnanerb NOHATHUAMM BIHCAHHOTO M IEHTPAJIBHOTO YIJIa, HCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX YrjaxX, yriax MeXAy XopJaMH (CEeKYIIUMH) U YTje
MEXK]ly KacaTeJIbHON U XOPAOW MPH PEIIEHUH T€OMETPUYECKUX 3a/1a4.

Brnagerps MOHATHEM ONMCAHHOIO YETBIPEXYIOJIbHUKA, IMPUMEHATH CBOWCTBA
OMMCAHHOIO YETHIPEXYTOJIbHUKA MPU PEIICHUH 3a]1a4.

[IpuMeHATh MOJTyYEHHBIE 3HAHMUS HA MPAKTUKE — CTPOUTh MATEMATHYECKUE
MOJAENN I 337a4 pPEAJbHOM JKW3HUM W MPOBOAWTH COOTBETCTBYIOIIME
BBIUMCJICHHUS] C NMPUMEHEHUEM MOJ00Us U TPUTOHOMETpUU (IOJIB3YACH, TIE
HEO0XO0IUMO, KaJIbKYIATOPOM).
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9 kJacc

3HaTb TPUTOHOMETPUYECKHE (YHKIUM OCTPBIX YIJOB, HAXOAUTh C HX
INOMOUIbIO Pa3IMUYHbIE 3JIEMEHTHI NMPSMOYIOJBHOTO TPEYroJIbHUKA («pElIeHue
HOPSIMOYTOJIBHBIX TPEYroJbHUKOB»). HaxonuTe (C MOMOIIBIO KaJbKYJIATOPA)
JUIMHBI U YTJIbI JUI HETAOJIMYHBIX 3HAUEHUH.

[Tonp30BaThes (popMyTIamMu MPHUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOKJECTBOM JUISI HAXOXJACHUS COOTHOIICHUN MEXTY TPUTOHOMETPUYECKUMU
BEJIMYMHAMHU.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCMHYCOB ISl HaXOXACHUS PA3IUYHBIX
AJIEMEHTOB TPEYrOJIbHUKA («PELIEHUE TPEyroJIbHUKOBY), MPUMEHATh UX INPHU
pELICHNN T€OMETPUUYECKUX 3a/1a4.

Brnanets nouatusMu npeoOpa3zoBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX (uryp. [loap30BaThCs CBOMCTBaMHU MOI00MS MPOU3BOJIBHBIX (DUTYD,
YMETh BBIYUCISATH JJIMHBI U HAXOJUTh YIIbl y MOAOOHBIX (uryp. Ilpumensars
CBOMCTBAa MOAOOMS B MPAKTHUYECKHX 3aJadyax. YMETh MPUBOAUTH MPUMEPHI
N0I00HBIX (UTYp B OKPYIKAIOIIEM MUPE.

[Tonp30BaThCsl TEOpEMaMU O MPOU3BEAECHUU OTPE3KOB XOPJ, O MPOU3BEIECHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaTbCs BEKTOpaMH, MOHMMATh UX TE€OMETPUYECKHM M (PU3NYECKUI
CMBICJI, NMPUMEHATh UX B PELIEHUM T€OMETPUYECKMX U (U3NYECKUX 3a/ad.
[TpuMeHsTh CKalXspHOE TPOU3BEICHUE BEKTOPOB MJSl HAXOXKACHUS IJIUH U
YTJIOB.

[Tonp30BaThCsA METOIOM KOOPJMHAT HA TIOCKOCTH, TPUMEHSTh €T0 B PEIICHUHU
T€OMETPUUECKUX U MPAKTUIECKUX 3a]1a4.

Bnagers MOHATHSMHM TNPaBUIBHOIO MHOTOYIOJIbHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI JIyTU OKPYXHOCTH U paJuaHHOW Mepbl yIJa, yYMETh BBIYUCIATH
wioniaab Kpyra M ero yactel. IlpumeHsATH TmOJydeHHblIE YMEHUS B
IPAKTUYECKUX 3ajjauax.

Haxonute ocu (WM UEHTPbI) CUMMETpUM (UTYp, NPUMEHSTh JBHKECHUS
IJIOCKOCTHU B MPOCTEUIIINX CITydasiX.

[TpyuMeHsTh MOJIydeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATeMaTUYECKUE
MOJEIN JJis 33Jad pealibHOM JKM3HU U MPOBOAUTH COOTBETCTBYIOILIME
BBIUMCJICHUS] C NPUMEHEHUEM NOoJ00Us U TPUTOHOMETPUUECKUX (HYHKUUH
(ToJIB3YSICh, T/I€ HEOOXOAUMO, KAJIbKYJIITOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «<I'EOMETPUS»

B TemarnueckoM IJIaHUPOBAHUM YYTEHBI BO3MOKHOCTH MCIOJIb30BaHUS AJIEKTPOHHBIX (IU(POBBIX) 00pa3oBaTEIbHBIX PECYPCOB,
ABJISIFOIIUXCS] Y4€OHO-METOAMUECKUMU MaTepraiaMu (MyJIbTUMEIUIHBIEC TPOTPAMMBI, 3JIEKTPOHHbIC YUEOHUKH U 3aJaUHUKH, JIEKTPOHHbBIC
OMOIMOTEKH, BUPTYaJbHbIE JAOOPATOPUHU, UTPOBBIE MTPOTPAMMBI, KOJUIEKIIUU HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), MIPEICTABICHHBIMU
B OJIEKTPOHHOM (IMpPOBOM) BHAEC W peam3ylommue auaaktudeckue Bo3MokHocth WMKT, comepxkaHue KOTOPBIX COOTBETCTBYET

3aKOHO/IaTENILCTBY 00 00pa30BaHMU.

Koa- DJIeKTpoHHbIe (LM (ppoBbIE)
TemaTnueckue
Ne 10K BO OcHoOBHOE co/lep:KaHue OcHOBHBIE BU/IbI 1eSITEJIbHOCTH oOpa3oBaTe/ibHbIE pecypchl,
4acoB HCMOJIb3YeMBIMH [IJIs 00yYeHusI
7 kaacc (68 yacos)
[Tpocreiimme dopmynHupoBaTh OCHOBHBIE MOHATHS U onpeaeiacHus. | https://resh.edu.ru/subject/lesson/
TEOMETPHYECKUE OOBEKTHI: Pacrnio3naBath u3y4deHHbIe TeomMeTprueckue Gurypsl, | 7284/main/250334/
TOYKH, IPSAMBIC, Ty4d | OIPEENIATh UX B3aUMHOE PACIIONIOKEHHUE, https://resh.edu.ru/subject/lesson/
yIJIbI, MHOTOYTOJIbHHUK, BBINIOJTHSTH YEPTEXK 110 YCIOBHUIO 33/1a4H. 7283/main/250509/
JIOMaHasl. [TpoBOIUTE MPOCTEHIIINE TOCTPOCHHS C TIOMOIIBIO https://resh.edu.ru/subject/lesson/
. CMexHbBIC U BEpTHKAJIbHBIC LUPKYJIS U JIMHEUKH. 7282/main/250086/
[Ipocrenmme N ] .
YIJIBL. V3MepsTh JTUHEHHBIC M YTIIOBBIC BETUYUHBI https://resh.edu.ru/subject/lesson/
reOMETPUIECKHE . :
(urypb! Pabora ¢ mpocreiimmmMn TE€OMETPHUECKUX U TPAKTUIECKUX OOBEKTOB. 7281/main/250474/
1 " HXYIZBOﬁCTBa 14 | deprexamu. OmnpenenaTh «Ha Ii1a3» pa3Mepbl peaabHbIX 00beKkTOB, | https://resh.edu.ru/subject/lesson/
' MsMepenme ’ W3mepenune TUHEHHBIX U MPOBOANTH TPYOYIO OLIEHKY MX Pa3MepOB. 7286/main/249984/
p YIJIOBBIX BEJTUYHH, Perrate 3a1aun Ha BBIYMCIICHUE JJTHH OTPE3KOB U https://resh.edu.ru/subject/lesson/
TeOMETPUIECKIX _
BBIYUCIICHHE OTPE3KOB H BEJIMYMH YTJIOB. 7287/main/249702/
BEITMYHMH :
YTJIOB. PemaTp 3aaun Ha B3aMMHOE PacIooKeHUe https://resh.edu.ru/subject/lesson/
[MepumMeTp ¥ TUIONIATH TEOMETPUYCCKUX (UTYD. 7288/main/250076/
¢uryp, cocraBIeHHBIX U3 [TpoBoaANTH KIIaCCU(UKALNIO YTIIOB, BEIYUCIISATD https://resh.edu.ru/subject/lesson/
PSMOYTOJIbHUKOB JTMHEWHBIE U YTIIOBbIC BETMYUHBI, IPOBOIUTH 7285/main/249914/
HEOOXOIUMBIE TOKa3aTeIbHBIC PACCYKICHHS.
3HAKOMHTHCS C HCTOPHEH Pa3BUTHUS TCOMETPHH
[ToHsiTHE O paBHBIX Pacrnio3HaBaTh mapsl paBHBIX TPEYTOJILHUKOB Ha https://resh.edu.ru/subject/lesson/
TPEYroJIbHUKAX U MIEPBUYHBIC | TOTOBBIX YepTeXkax (C yKa3aHHeM IPU3HAKOB). 7292/main/272170/
MPEJICTABICHUS O PABHBIX BreiBoauTh criencTBus (PaBEHCTB COOTBETCTBYIOIIUX https://resh.edu.ru/subject/lesson/
2. | TpeyroibHUKH 22 | (KOHTPY3HTHBIX) pUrypax. 3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB. 7290/start/250190/
Tpu npuzHaka paBeHCTBa dopmynupoBaTh ONpeAETICHHs: OCTPOYTOJILHOTO, https://resh.edu.ru/subject/lesson/
TPEYTOJILHUKOB. TYHOYTOJBHOTO, MPSMOYTOJILHOTO, paBHOOeApeHHOrO, | 7291/main/249774/
ITpu3Haku paBeHCTBa PaBHOCTOPOHHETO TPEYrOJbHUKOB; OMCCEKTPHCHI, https://resh.edu.ru/subject/lesson/



https://resh.edu.ru/subject/lesson/7284/main/250334/
https://resh.edu.ru/subject/lesson/7284/main/250334/
https://resh.edu.ru/subject/lesson/7283/main/250509/
https://resh.edu.ru/subject/lesson/7283/main/250509/
https://resh.edu.ru/subject/lesson/7282/main/250086/
https://resh.edu.ru/subject/lesson/7282/main/250086/
https://resh.edu.ru/subject/lesson/7281/main/250474/
https://resh.edu.ru/subject/lesson/7281/main/250474/
https://resh.edu.ru/subject/lesson/7281/main/250474/
https://resh.edu.ru/subject/lesson/7286/main/249984/
https://resh.edu.ru/subject/lesson/7286/main/249984/
https://resh.edu.ru/subject/lesson/7287/main/249702/
https://resh.edu.ru/subject/lesson/7287/main/249702/
https://resh.edu.ru/subject/lesson/7288/main/250076/
https://resh.edu.ru/subject/lesson/7288/main/250076/
https://resh.edu.ru/subject/lesson/7285/main/249914/
https://resh.edu.ru/subject/lesson/7285/main/249914/
https://resh.edu.ru/subject/lesson/7292/main/272170/
https://resh.edu.ru/subject/lesson/7292/main/272170/
https://resh.edu.ru/subject/lesson/7290/start/250190/
https://resh.edu.ru/subject/lesson/7290/start/250190/
https://resh.edu.ru/subject/lesson/7291/main/249774/
https://resh.edu.ru/subject/lesson/7291/main/249774/
https://resh.edu.ru/subject/lesson/7295/main/250019/

IPSIMOYTOJIBHBIX
TpPeyrojabHUKOB. CBOICTBO
MeEAMAHbI IPAMOYTOJILHOTO
TPEYroJbHUKA.
PaBHOOepeHHBIC 1
pPaBHOCTOPOHHHUE
TpeyroiabHuku. IIpusHaku u
CBOICTBa paBHOOEAPEHHOTO
TPEYrOJIbHUKA.

[TpoTuB 60bIIEN CTOPOHBI
TPEYTrOJIbHUKA JIEKUT
Oonbimii yroi. Ipocreitmne
HEPABEHCTBA B TEOMETPHH.
HepaBeHcTBO TpeyroyibHUKA.
HepagenctBo tomaHoi.
IIpssMOyTONIBHBIN
TPEYroJIbHUK € yriaoMm B 30°.
ITepBbie MOHATHUA O
JI0Ka3aTeNnbCTBaxX B
TE€OMETPUH

BBICOTBI, MEJIMaHbI TPEYTOJIFHUKA; CEPEINHHOTO
NEPIICHANKYIISIpa OTPE3Ka; MEPUMETPa TPEYTOJIbHUKA.
®opmynupoBaTh CBOHCTBA M MTPU3HAKU
paBHOOEIPEHHOTO TPEYTOJIbHUKA.

CTpouTh YepTexkH, peIaTh 3aa4y C ITOMOILBIO
HAXO0XKJICHHUS PABHBIX TPEYTOJIBHUKOB.

[TpuMeHATh PU3HAKU PABEHCTBA MPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 33]a4ax.

Hcnonp3oBath nupoBbIe peCypChl I HCCIECI0BAHUS
CBOWCTB M3y4aeMbIX QUTYP.

3HaKOMUTBCS C UCTOPUEH PA3BUTHSI T€OMETPUHN

7295/main/250019/
https://resh.edu.ru/subject/lesson/
7294/main/249879/
https://resh.edu.ru/subject/lesson/
7296/main/250229/
https://resh.edu.ru/subject/lesson/
7297/main/249528/
https://resh.edu.ru/subject/lesson/
7293/main/249844/

[TapamiensHbIe
IpsIMBbIE, CyMMa
YTJIOB
TPEYrOJIbHUKA

14

[TapannensHble TpsAMBIE, UX
cBoiicTBa, [14ThIi moCTyNaT
EBxknupna. Hakpect nexaiue,
COOTBETCTBEHHBIE U
OJHOCTOPOHHME YTJIBI
(oOGpa3oBaHHbIE MpU
IIEPECEUYECHNH TIapajlIeNIbHBIX
MPSIMBIX CEKYIIEH ).

IIpr3Hak napauieIbHOCTH
MPSAMBIX YEPE3 PABEHCTBO
pPacCTOSAHUM OT TOYEK OAHOU
MPSAIMOM 10 BTOPOU ITPSIMOIA.
CyMMa yriioB TpeyrojibHHKa
Y MHOTOYTOJIbHUKA.
Bremnue yrist

DopMyIMpOBaTh NOHATHE NAPAUIEIbHBIX MPSMBIX,
HaxOJUTh NIPAKTHYECKUE IPUMEPHI.

N3yuaTh cBOICTBA yIii0B, 00pa30BaHHbBIX IpU
MIEPECCUECHUH NaPAILIENBbHBIX IPSIMBIX CEKYLIEH.
[IpoBoaNTH TOKA3aTENBCTBA APAIICIBHOCTH IBYX
MPSIMBIX C TIOMOIIBIO YTJI0B, 00pa30BaHHBIX MPU
NIEPECCYCHUH ITUX MPSAMBIX TPEThEU IIPAMON.
Beruucnate cymMmy yriioB TpeyrojJbHHKA U MHOTO-
YTrOJIbHUKA.

Haxoauth uncioBbie 1 OyKBEHHbIE 3HAYEHUS YTJIOB B
F€OMETPUYECKUX 3a/1a4ax C UCIOJIb30BAHUEM TEOPEM O
CyMME€ YIJIOB TPEYTOJIbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMHUTBCS C UICTOPUEN Pa3BUTHUS T€OMETPUN

https://resh.edu.ru/subject/lesson/
7299/main/269607/
https://resh.edu.ru/subject/lesson/
7300/main/249563/
https://resh.edu.ru/subject/lesson/
7298/main/249809/
https://resh.edu.ru/subject/lesson/
7301/main/249515/
https://resh.edu.ru/subject/lesson/
7302/main/250439/
https://resh.edu.ru/subject/lesson/
7308/main/249598/
https://resh.edu.ru/subject/lesson/
7307/main/271523/
https://resh.edu.ru/subject/lesson/
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https://resh.edu.ru/subject/lesson/7295/main/250019/
https://resh.edu.ru/subject/lesson/7294/main/249879/
https://resh.edu.ru/subject/lesson/7294/main/249879/
https://resh.edu.ru/subject/lesson/7296/main/250229/
https://resh.edu.ru/subject/lesson/7296/main/250229/
https://resh.edu.ru/subject/lesson/7297/main/249528/
https://resh.edu.ru/subject/lesson/7297/main/249528/
https://resh.edu.ru/subject/lesson/7293/main/249844/
https://resh.edu.ru/subject/lesson/7293/main/249844/
https://resh.edu.ru/subject/lesson/7299/main/269607/
https://resh.edu.ru/subject/lesson/7299/main/269607/
https://resh.edu.ru/subject/lesson/7300/main/249563/
https://resh.edu.ru/subject/lesson/7300/main/249563/
https://resh.edu.ru/subject/lesson/7298/main/249809/
https://resh.edu.ru/subject/lesson/7298/main/249809/
https://resh.edu.ru/subject/lesson/7301/main/249515/
https://resh.edu.ru/subject/lesson/7301/main/249515/
https://resh.edu.ru/subject/lesson/7301/main/249515/
https://resh.edu.ru/subject/lesson/7302/main/250439/
https://resh.edu.ru/subject/lesson/7302/main/250439/
https://resh.edu.ru/subject/lesson/7308/main/249598/
https://resh.edu.ru/subject/lesson/7308/main/249598/
https://resh.edu.ru/subject/lesson/7308/main/249598/
https://resh.edu.ru/subject/lesson/7307/main/271523/
https://resh.edu.ru/subject/lesson/7307/main/271523/
https://resh.edu.ru/subject/lesson/7309/main/249739/

TpeyrojbHUKa

7309/main/249739/
https://resh.edu.ru/subject/lesson/
7306/main/250264/
https://resh.edu.ru/subject/lesson/
7305/main/250159/
https://resh.edu.ru/subject/lesson/
7314/main/249422/
https://resh.edu.ru/subject/lesson/
7312/main/249458/

OKpyXHOCTb, XOPJIbI
JIMaMeTPbI, UX CBOMCTBA.

KacarenbHast K OKpYKHOCTH.

OKpy’XKHOCTb, BIIUCAaHHAs B
yrodt. [louarue o I'MT,
IpUMEHEHHE B 33/1a4ax.
buccekrpuca u cepeJuHHBII

@OopMynIMpPOBATH ONIPENEICHUS: OKPYKHOCTH, XOPBI,
JyaMeTpa M KacaTeJIbHOM K OKpYKHOCTH. M3ydats ux
CBOMCTBA, IPU3HAKH, CTPOUTH YepTexu. Mcenenosars,
B TOM YHCJIE€ UCTIONb3Ys LUPPOBBIE PECYPCHI:
OKPY’KHOCTb, BIIMCAHHYIO B YIOJI; HEHTP OKPYKHOCTH,

BITMCAHHOM B YroJi; paB€HCTBO OTPE3KOB KaCATCIIbHbIX.

Ucnonw3oBate Meton ' MT mig nokazareancTBa

https://resh.edu.ru/subject/lesson/
7289/main/250391/
https://resh.edu.ru/subject/lesson/
1289/
https://resh.edu.ru/subject/lesson/
1356/
https://resh.edu.ru/subject/lesson/

HEePIECHIUKYIISAP KaK TEOPEM O MMEPECCUCHUN OUCCEKTPUC YTIIOB 7304/main/250562/
OKpY)XHOCTb U reOMETPHUUCCKUE MECTa TPEYroJbHUKA M CEPEAMHHBIX MEPICHIUKYISIPOB K https://resh.edu.ru/subject/lesson/
KPYT. 14 | TOUEK. CTOPOHAM TpeyrojibHuKa ¢ momoripio ['MT. 7303/main/250295/ _
['eomeTprueckue OKpY>KHOCTb, OITUCAHHAS OsgiajieBaTh NOHSATHSIMH BIIMCAHHOW M OMMCAHHOW https://resh.edu.ru/subject/lesson/
IIOCTPOEHHUS OKOJIO TPEYTOJIbHUKA. OKPYKHOCTE# TpeyrojibHUKA, HAXOAUTh IIEHTPbI 3TuX | 7313/main/249388/
BriucanHast B TpeyroJibHUK OKPYKHOCTEH.
OKPY)KHOCTb. Pemath OCHOBHBIE 32/1a41 HA TIOCTPOSHHE: YTJIa,
[Ipocrelimue 3anaum Ha PaBHOTO JAHHOMY; CEpEIMHHOTO MEPIECHANKYIIsIpa
HIOCTPOCHHE JTaHHOTO OTpe3Ka; MPSIMO, TPOXOASIICH Yepes3
JAHHYIO TOYKY U NMEPIEHIUKYISIPHON JaHHOM MPSIMON;
OWCCEeKTPHCHI JaHHOTO YTJIa; TPEYTOJBHUKOB 110
Pa3IUYHBIM JIEMEHTaM.
3HaKOMUTbHCS C UCTOPUEH PAa3BUTHSI TEOMETPUH
Perrats 3a1a4u Ha TIOBTOPEHKE, HILTFOCTPHPYIOIIHE https://resh.edu.ru/subject/lesson/
ToBTopere u MoBTopere u 0GoGIeHHe CBSI3U MEXIY pPa3IMUYHbIMU YaCTSIMH Kypca 7311/main/250404/ _
0GoGIIeHHE 4 OCHOBHEIX TOHSTIH 11 https://re_sh.edu.ru/subjectllesson/
N 7310/main/249668/
3HAHU METOJIOB Kypca 7 Kiacca

https://znaika.ru/catalog/7-
klass/geometry/Ugly-s-
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https://resh.edu.ru/subject/lesson/7309/main/249739/
https://resh.edu.ru/subject/lesson/7306/main/250264/
https://resh.edu.ru/subject/lesson/7306/main/250264/
https://resh.edu.ru/subject/lesson/7305/main/250159/
https://resh.edu.ru/subject/lesson/7305/main/250159/
https://resh.edu.ru/subject/lesson/7314/main/249422/
https://resh.edu.ru/subject/lesson/7314/main/249422/
https://resh.edu.ru/subject/lesson/7312/main/249458/
https://resh.edu.ru/subject/lesson/7312/main/249458/
https://resh.edu.ru/subject/lesson/7289/main/250391/
https://resh.edu.ru/subject/lesson/7289/main/250391/
https://resh.edu.ru/subject/lesson/1289/
https://resh.edu.ru/subject/lesson/1289/
https://resh.edu.ru/subject/lesson/1356/
https://resh.edu.ru/subject/lesson/1356/
https://resh.edu.ru/subject/lesson/7304/main/250562/
https://resh.edu.ru/subject/lesson/7304/main/250562/
https://resh.edu.ru/subject/lesson/7303/main/250295/
https://resh.edu.ru/subject/lesson/7303/main/250295/
https://resh.edu.ru/subject/lesson/7313/main/249388/
https://resh.edu.ru/subject/lesson/7313/main/249388/
https://resh.edu.ru/subject/lesson/7311/main/250404/
https://resh.edu.ru/subject/lesson/7311/main/250404/
https://resh.edu.ru/subject/lesson/7310/main/249668/
https://resh.edu.ru/subject/lesson/7310/main/249668/
https://znaika.ru/catalog/7-klass/geometry/Ugly-s-sootvetstvenno-parallelnymi-ili-perpendikulyarnymi-storonami.html
https://znaika.ru/catalog/7-klass/geometry/Ugly-s-sootvetstvenno-parallelnymi-ili-perpendikulyarnymi-storonami.html

sootvetstvenno-parallelnymi-ili-
perpendikulyarnymi-
storonami.html
https://uchebnik.mos.ru/catalogue
/material_view/atomic_objects/44
85746

8 kuracc (68 yacos)

[Tapannenorpamm, ero
IIPU3HAKU U CBOMCTBA.
YacTHble cinydyan
napajuieJorpaMMOB
(MpAAMOYTOJILHUK, POMO,

N3006pakaTh 1 HAXOAUTH HA YEPTEkKaxX
YETBIPEXYTOJIBHUKY Pa3HBIX BUJOB U UX DJICMEHTBHI.
DopMyIUpPOBaTh ONPEACICHU: IaPaIEIOrPaMMa,
IpsIMOYTOJIbHMKA, poMOa, KBajipaTa, Tpamneuuy,
paBHOOOKOI Tpaneruu, NpsIMOyroJIbHON Tpanenum.
Jloka3pIBaTh U MCIOJIB30BATh IIPU PELLICHUH 3a1a4

https://resh.edu.ru/subject/lesson/
1497/main/

https://resh.edu.ru/subject/lesson/
1499/main/
https://resh.edu.ru/subject/lesson/

ESTHPGXYFOHBHH 12 | kBazpar), X MPU3HAKH U MIPU3HAKK U CBOMCTBA: MapajuieiorpaMmma, 1496/main/ _
cBoiicTBa. Tpamerus. npsSIMOYTOJIbHUKA, pOMOa, KBaIpaTa, TpareuH, https://resh.edu.ru/subject/lesson/
PaBHoOOKast 1 PaBHOOOKO# Tpareiuu, IpsSsMOYTOJIbHOM TPAICIUH. 2009/main/
IPSAMOYTOJIbHAS TPATIEIMH. [IpuMeHSTH METOJT YIBOCHHS MEAUAHBI TPEYTOJIbHUKA.
VY 1BoeHHE MeIHaAHBI. Hcrons30Bath MU(POBBIE PECYPCHI IS HCCIIEA0BAHMS
[leHTpanbHast CHMMETPHS CBOMCTB U3y4aeMbIX QUTYP.
3HAKOMHUTBCS C HCTOPUEH Pa3sBUTHS F€OMETPUHI
Teopema daneca u Teopema o | [IpOBOAUTE MOCTPOCHHUS ¢ TIOMOIIIBIO ITUPKYJISL U
IPOITOPIIMOHATBHBIX JIMHENKH C MCITOJIb30BaHKe TeopeMbl Pajeca u
OTpe3Kax. TEOPEMBI O MPOMOPIIUMOHATBHBIX OTPE3Kax, CTPOUTh
Teopema daneca CpenHsist THHUS ) 4eTBEPTHIN MTPOMOPIHOHAIBHBIN OTPE3OK.
1 Teopea o Tpeyronbuuka. Tpanerus, e€ | [IpoBOIUTH J0KA3aTENBCTBO TOTO, HTO ME/IHaHbI
CpeHsst INHHUS. TPEYroJIbHUKA ITEPECEKAIOTCS B OJTHOM TOUKE, U
MPOTOPIIHOHATIBH
bIX OTPE3KAX, 15 | TIIponopuuoHaibHbIE HAXOJUTh CBSI3b C IIEHTPOM MAacC, HaXOIUTh )
HOTOGHBIE OTPE3KH, MOCTPOCHHE OTHOIIIEHHE, B KOTOPOM MEIUAHBI JIEJISATCSA TOUKOM UX
4eTBEPTOTO MEePECCUCHUSI.
TPEYrOJIbHUKI
IPOITOPIMOHAIBHOTO Haxoauth 1og00HbIE TPEYTOABHUKH Ha TOTOBBIX
OTpe3Ka. yepTekax ¢ yKazaHHeM COOTBETCTBYIOIINX MTPU3HAKOB
CBoiicTBa IIeHTpa Macc B nmoao0us.
TPEYTOJIbHUKE. Pemath 3a7a4u Ha 1M0JOOHBIE TPEYTOJLHUKH C
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https://znaika.ru/catalog/7-klass/geometry/Ugly-s-sootvetstvenno-parallelnymi-ili-perpendikulyarnymi-storonami.html
https://znaika.ru/catalog/7-klass/geometry/Ugly-s-sootvetstvenno-parallelnymi-ili-perpendikulyarnymi-storonami.html
https://znaika.ru/catalog/7-klass/geometry/Ugly-s-sootvetstvenno-parallelnymi-ili-perpendikulyarnymi-storonami.html
https://uchebnik.mos.ru/catalogue/material_view/atomic_objects/4485746
https://uchebnik.mos.ru/catalogue/material_view/atomic_objects/4485746
https://uchebnik.mos.ru/catalogue/material_view/atomic_objects/4485746
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https://resh.edu.ru/subject/lesson/1497/main/
https://resh.edu.ru/subject/lesson/1499/main/
https://resh.edu.ru/subject/lesson/1499/main/
https://resh.edu.ru/subject/lesson/1496/main/
https://resh.edu.ru/subject/lesson/1496/main/
https://resh.edu.ru/subject/lesson/2009/main/
https://resh.edu.ru/subject/lesson/2009/main/

[TogoGHBIE TPEYTONBHUKH.
Tpu npuzHaka nogoous
TPEYrOJbHUKOB.
IIpakTHueckoe MpUMEHEHHE

MIOMOIIBIO CAMOCTOSITEIIBHOTO TOCTPOCHHS YepTEKEHt
Y HaXOXKJCHUS MOJIOOHBIX TPEYTOJIBHUKOB.
[TpoBoaKTE 10KA3aTENBCTBA C HCIOIB30BAHHEM
MPU3HAKOB OJO0HS.

Jloka3bpIBaTh TPH MPU3HAKA TO00HS TPEYTOIEHUKOB.
[TpuMeHSATh MOTy4YeHHBIC 3HAHHS IPU PEILICHUN
reOMETPUYECKHX M MPAKTUUCCKUX 33/1a4.
3HAaKOMUTHCS C UCTOPUEH PA3BUTHSI TEOMETPUHU

[Tonsitue o0 oOmel Teopuun
IUIOIIAIH.

OBgnazieBaTh NEPBUYHBIMU IIPEICTABICHUSIMHU 00
o01elt Teopuu momanu (Mepsl), GOpMYIHPOBATH

https://resh.edu.ru/subject/lesson/
2502/main/

dopmynel  UIS  IUIOMIAAW | CBOMCTBA ILJIOIIA/IH, BEISICHATh UX HATJISIHBIA CMBICIT. https://resh.edu.ru/subject/lesson/
TPEYyroJbHUKA, BbiBoiuTh hOpMyIIBI IUIOMIAIN TApAILISIOrpaMMa, 1484/main/
napajieiorpaMma. TPEYTroJIbHUKA, TPATICHUH U3 (OPMYJIBI TUIOIIA TH https://resh.edu.ru/subject/lesson/
OtHowIeHNE IUIONIA/ICH | IPSAMOYTOJbHUKA (KBapaTa). 1493/main/
Iommas. TPEYrOJIbHUKOB € 06m1/n\:1 BLIBOIEI/ITB (bOpMyJIBI TUIOIIA M BBITYKIOTO https:// re_sh.edu.ru/subject/ lesson/
Haxoriene OCHOBAHMEM  MJIH oOuiel | 4eThIpEXYTrobHUKA Yepe3 AUATOHAIU U YTOJ MEXK Ly 1492/main/ _
- BBICOTOIA. _ | mamn. Hazioz[HTb wiomaau Guryp, n3o0paxeénnsix Ha | https:// re_sh.edu.ru/subject/ lesson/
TOYTONbHHKOB Briuncnenne IUIOIAZCH | KiIeTuaTol Oymare, UCIOJIb30BaTh pa3oucHue Ha yactu | 1491/main/
" 14 | cnoxsbix  Quryp  4epes3 | U JOCTpPOEHHUE.
MHOFOYTOITbHBIX pasomenne Ha uactu u | PazOupath [PUMEPbI HCTIONb30BAHU
duryp. [hroma JOCTPOCHHUE. BCIIOMOTATENIbHOM TJIOIIAAN ISl PELICHUS
HOZ0BHBIX (UTYp Hnomannv ¢buryp HA | TEOMETPUYECKHX 3a/1ad.
KJIeT4aTOl Oymare. Haxoaute mutomiaau mogooHsx Guryp. Beraucusats
[Tnomanyu nmoxoOHBIX GUryp. | MIOLIAAHN PA3IMYHBIX MHOTOYTOJIBHBIX QUIYP.
Beruncienue iomiaaei. | Pemare 3a1aun Ha IUIOMIA/(b C TPAKTHYECKUM
3ajaun ¢ TPAKTHYECKUM | COJCPIKAHUEM
COZEpIKAaHUEM. Pemenue
3a7a4 C MOMOIIBIO MeToaa
BCIIOMOTaTEIILHOM MIO0IIAN
Teopema ITudaropa, eé JlokasbiBaTh Teopemy [ludaropa, UCIoONb30BaTh https://resh.edu.ru/subject/lesson/
Teopema JIOKa3aTeIbCTBO U ¢€ B MPaKTHYECKUX BbIYUCICHUX. DOPMYITHPOBATH 1490/main/
[Tudaropa u 10 npumeHnenne. O6parHas oTpe/IeJICHUSI TPUTOHOMETPUUECKUX (DYHKITHI OCTPOTO
Havaaa teopema ITudaropa. yriia, IPOBEPSATh X KOPPEKTHOCTb.
TPUTOHOMETPHHI Omnpenenenne BBIBOAUTE TPUTOHOMETPHUYECKHAE COOTHOIICHHS B
TPUTOHOMETPUYECKUX PSIMOYTOJIBHOM TPEYTOJIbHUKE.
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https://resh.edu.ru/subject/lesson/2502/main/
https://resh.edu.ru/subject/lesson/2502/main/
https://resh.edu.ru/subject/lesson/1484/main/
https://resh.edu.ru/subject/lesson/1484/main/
https://resh.edu.ru/subject/lesson/1493/main/
https://resh.edu.ru/subject/lesson/1493/main/
https://resh.edu.ru/subject/lesson/1492/main/
https://resh.edu.ru/subject/lesson/1492/main/
https://resh.edu.ru/subject/lesson/1491/main/
https://resh.edu.ru/subject/lesson/1491/main/
https://resh.edu.ru/subject/lesson/1490/main/
https://resh.edu.ru/subject/lesson/1490/main/

(GYHKIIMA OCTPOTO yria,
TPUTOHOMETPHYECKHE
COOTHOIIICHUS B
NpAMOYTOJIBHOM
TpeyroipHuKe. OCHOBHOE
TPUTOHOMETPHUECKOE
ToXKaecTBO. COOTHOIICHHUS
MEXIy CTOPOHAMHU B
IPSIMOYTOJIBHBIX
TPEYTrOJILHUKAX C yrilaMy B
45° n 45°; 30° u 60°

HccnenoBaTh COOTHOLIEHUS MEXYy CTOPOHAMH B
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriaamu B 45° u
45°; 30° n 60°.

Hcnonp3oBatk GopMyInbl IPUBEIEHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO JUISl HAX0XKJICHHS
COOTHOILUEHUI MEXKy TPUTOHOMETPUUECKUMU
(YHKLIMAMU Pa3IMYHBIX OCTPBIX YIJIOB.
[IpuMeHSTH OTY4YEHHbIE 3HAaHUS U YMEHUS IpU
peLIEeHNH ITPAKTUYECKHX 3a/1a4.

3HaAKOMMTHCS C UCTOPUEN pa3BUTHS FEOMETPUU

Bnucannble U LeHTpabHbIE
YIJIbI, YTOJI MEXIY

DopMyIMpOBaTh OCHOBHBIE ONPEEIICHUS, CBI3aHHbIE
C yrjaMmHu B Kpyre (BIMCAaHHBINA yroJ, HeHTpalbHbIN

https://resh.edu.ru/subject/lesson/
2023/main/

Vbl B KacaTeJIbHON M XOPOi. yromn). https://resh.edu.ru/subject/lesson/
OKPY)KHOCTH. VYTIIbI MEXIY XOpJIaMH U HaxoauTe BIMCaHHBIC YTIIbI, OMUPAOIIUECS HA OHY 2021/main/
Briucannbie CCKYIIHMH. JYTY, BBIYUCIISITH YIJIBI ¢ TIOMOIIBIO TEOPEMBI O https://resh.edu.ru/subject/lesson/
Y OITUCAHHBIC BriucanHble 1 ONMCaHHBIC BIIMCAHHBIX YTJIaX, TEOPEMbI O BIIMCAHHOM 2504/main/
YeTHIPEXYTOJIbHH 13 YETHIPEXYTOJIbHUKH, HX YeTBIPEXYTOJIBHUKE, TEOPEMBI O LICHTPAJIBHOM YTJIC. https:// re_sh.edu.ru/subject/ lesson/
KH. MIPU3HAKU U CBOMCTBA. HccnenoBaTh, B TOM YHCIIE C TOMOIIBIO IIU(PPOBBIX 2026/main/
KacarenbHbie [IpumeHeHHe 3TUX CBOICTB pECypCOB, BIIMCAHHBIC W OMHCAHHBIC https://resh.edu.ru/subject/lesson/
K OKPY>XKHOCTH. NPU pEeIICHUN Y4eTHIPEXYTOJILHUKH, BBIBOJUTH HX CBOWCTBA U 2025/main/
Kacanue TreOMETPUYECKUX 3a/1aY. MPU3HAKH.
OKPYKHOCTEH BzaumHoe  pacnonoxxenue | Vcrmons3oBaTh 3TH CBOWMCTBA U MPU3HAKU TIPH

IBYX OKpyxHOcTel. Kacanue | pemenun 3agad.

OKPYKHOCTEH
MosToperne IToBTOpEHNE OCHOBHBIX Pemrate 3a1aun Ha NOBTOPEHNE, UILUTFOCTPUPYIOLIUE

’ HOHSTHH M METOJIOB KYpCOB 7 | CBSI3M M@Ky pPa3IMYHBIMU YacTSIMHU Kypca

000011eHe 4
SHAHM ugd k1accos, 00001eHNe

3HaHHH

9 kaacc (102 yaca)

TpuroHomeTpusi. Onpenencuue dopmynupoBaTh onpeaeicHuss TpuroHomerpuueckux | https://resh.edu.ru/subject/lesson/
Teopembl 16 | TpuroHomeTpUyYECKHX (GYHKUIMN TYIBIX U IPSIMBIX YTJIOB. 2019/main/
KOCHHY- byuknuit yriaos ot 0° 10 BBIBOIUTH TEOpeMy KOCHHYCOB M TEOPEMY CHHYCOB https://resh.edu.ru/subject/lesson/

19



https://resh.edu.ru/subject/lesson/2023/main/
https://resh.edu.ru/subject/lesson/2023/main/
https://resh.edu.ru/subject/lesson/2021/main/
https://resh.edu.ru/subject/lesson/2021/main/
https://resh.edu.ru/subject/lesson/2504/main/
https://resh.edu.ru/subject/lesson/2504/main/
https://resh.edu.ru/subject/lesson/2026/main/
https://resh.edu.ru/subject/lesson/2026/main/
https://resh.edu.ru/subject/lesson/2025/main/
https://resh.edu.ru/subject/lesson/2025/main/
https://resh.edu.ru/subject/lesson/2019/main/
https://resh.edu.ru/subject/lesson/2019/main/
https://resh.edu.ru/subject/lesson/2016/main/

COB U CUHYCOB.

180°.

(c pammycoM ONMCaHHON OKPY>KHOCTH).

2016/main/

Pemenue Kocunyc u cunyc npsimoro n | Pemare TpeyroibHHUKY.
TPEYrOJbHUKOB tymoro yria. Teopema Perrats mpakTHYeCKUe 3a1a4H, CBOISAIINAECS K https://resh.edu.ru/subject/lesson/
KocuHycoB. (O00OMIEHHAsT) | HaXOXKICHHIO Pa3IMYHBIX SJIECMEHTOB TPEYroJbHUKA 2509/main/
TeopeMa CHHYCOB (C
pagmycoM OMKMCaHHOU https://resh.edu.ru/subject/lesson/
okpyskHOCTH). Haxoxnenue 2032/main/
JUTAH CTOPOH U BEJIMYHMH https://resh.edu.ru/subject/lesson/
YIJIOB TPEYTOJIBHHUKOB. 2034/main/
dopmyiia romamu https://resh.edu.ru/subject/lesson/
TPEYroJbHUKA Yepe3 JBE 2041/main/
CTOPOHBI U YTOJI MEXKTY https://resh.edu.ru/subject/lesson/
HuMu. Popmyia rIomaan 2040/main/
YETBIPEXYTOJIbHUKA YEPE3 €ro
JIMarOHAIH U YTOJI MEXTY
HUMH.
[IpakTHyeckoe MpUMEHEHHUE
JIOKa3aHHBIX TEOPEM.
OcBauBath NOHATHE NPEOOPa30BaAHUS OJOOHS.
[ToHsiTHE O TpeoOpa3oBaHUH .
HccnenoBaTh OTHOIICHUE JTMHEHHBIX 3JIEMEHTOB
To706H1. ¢buryp npu npeodbpazoBanuu nogodus. Haxoaute
COOTBETCTBEHHBIE JJIEMEHTHI 0 m};lz IEHOI[pO6I/I§ B OKPYIKAIOIIEH '
[TpeobpazoBanue Mo00HBIX (uUryp. PHMEP Py
JeWCTBUTEIEHOCTH.
oJ00HS. Teopema o mpousBeneHUH
BBIBOINTH METPHUECKHE COOTHOIICHHS MEXKITY
Merpudeckue 10 | oTpe3koB X0Op[, Teopema o
OTpPE3KaMH XOpJI, CEKYIINX U KacaTeIbHBIX C
COOTHOIIICHHUSI IPOU3BEJICHUH OTPE3KOB
UCIIOJIb30BAHUEM BITUCAHHBIX YIJIOB M MOJOOHBIX
B OKPY)KHOCTH CEeKYIIHUX, TeOpeMa O
. TPEYTrOJILHUKOB.
KBajIpaTe KacaTeIbHOI.
PemaTe reoMeTpudecKue 3a1a4un 1 3a/1a4u U3
IIpuMeHeHne B penieHun .
peaNbHOM )KU3HU C MCIIOIb30BaHHEM ITOT00HBIX
reOMETPUYECKUX 33134
TPEYTOJIbHUKOB
OmnpeneneHue BEKTOPOB, Hcnonp30BaTh BEKTOPHI KaK HalpaBieHHbIe oTpe3ky, | https://resh.edu.ru/subject/lesson/
CJIO)KEHUE U PA3HOCTh HCCIIeIOBAaTh TEOMETPUIECKHH (TIepeMelieHne) U 2039/main/
Bekropsr 12 | BeKTOpOB, yMHOXKEHHE ¢u3nyeckuii (cuiaa) CMbICIIBI BEKTOPOB. https://resh.edu.ru/subject/lesson/

BEKTOpa Ha YUCIIO.
duznueckuii u

3HaTh OonpeacICHNUA CYMMBI U Pa3HOCTH BEKTOPOB,
YMHOXKCHHUA BEKTOPA HAa YMCJIO, UCCIICAOBATD

2038/main/
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https://resh.edu.ru/subject/lesson/2016/main/
https://resh.edu.ru/subject/lesson/2509/main/
https://resh.edu.ru/subject/lesson/2509/main/
https://resh.edu.ru/subject/lesson/2509/main/
https://resh.edu.ru/subject/lesson/2032/main/
https://resh.edu.ru/subject/lesson/2032/main/
https://resh.edu.ru/subject/lesson/2034/main/
https://resh.edu.ru/subject/lesson/2034/main/
https://resh.edu.ru/subject/lesson/2041/main/
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https://resh.edu.ru/subject/lesson/2038/main/
https://resh.edu.ru/subject/lesson/2038/main/
https://infourok.ru/videouroki/3293

T€OMETPUUYECKUN CMBICIT
BEKTOPOB.

PasnosxeHnue BekTopa o
JIBYM HEKOJUITMHEApHbBIM
BekTopam. KoopauHartsl
BEKTODA.

CkanspHoe Mpou3BeIeHNE
BEKTOPOB, €r0 IPUMEHEHNUE
JUTSL HAXOKICHHUS UTHH U
YIJIOB.

Pemmenue 3aa4 ¢ moMoIuiso
BEKTOPOB.

[TpuMmeHeHre BEKTOPOB AJis
pelICHHUA 3a1a4 KHHCMATUKH
U MEXaHUKH

TCOMETPUUYECKUIN B (PU3MUECKHUI CMBICIBI 3TUX
onepauuu.

Pemate reomerprueckue 3aa4u ¢ UCIOIb30BAHUEM
BEKTOPOB.

PacknanpiBaTh BEKTOp MO ABYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnonps30Bath cKalsipHOE IPOU3BEAECHUE BEKTOPOB,
BBIBOJIUTH €I0 OCHOBHBIE CBOMCTBA.

Beruucisate cymmy, pa3HOCTb U CKAJIIPHOE
MIPOU3BEICHUE BEKTOPOB B KOOpAMHATAX.
[IpuMeHATH CKansIpHOE MPOU3BEICHUE JIS
HaxO0>KJICHUS JIJTUH U yIJIOB

https://infourok.ru/videouroki/329
3

JlexapToBBI KOOpAMHATHI
TOYEK Ha IIOCKOCTH.
YpaBHEHHE NIPAMON.
YrnoBoi ko3 duiueHT,
TaHT'€HC yIjla HaKJIOHa,
napaiesibHble U

NEPIEHAUKYIISIPHBIE TIPSIMBIE.

OcBauBaTh NOHATHE IPSIMOYTOJILHOM CHUCTEMBI
KOOpJAUHAT, JEKAPTOBBIX KOOPAUHAT TOUKH.
BrIBOIUTE ypaBHEHHUE NPSIMON U OKPYKHOCTH.
Bb1aensaTe noaHbIM KBaapaT sl HAXO0KIEHUS LIEHTpa
U Paguyca OKPY>KHOCTH 110 €€ ypaBHEHHUIO.

Pemrate 3a1a4u Ha HaXOXKAEHUE TOUEK IIEPECEUEHUS
MIPSIMBIX M OKPY’KHOCTEN € TOMOIIBIO METO1a
KOOPJAMHAT.

JlexkapTOBBI YpaBHEHHE OKPYKHOCTH. .
Hcnonb3oBathk cBOiCTBa yrioBoro ko3¢ duinenTa
KOOpJIMHATHI Ha Haxoxaenne koopauHaT .
MIPSIMOI TIPH PEIICHUH 3aa4, AJIs OTpeeIeHus
MJIOCKOCTH TOYEK MepeceueHust .
. PaCTIOIOKEHUS TIPSIMOH.
OKPYXKHOCTH | TPSMOHA.
[IpuMeHSITh KOOPAWHATHI IPH PEIICHUN
MeTtoa KoOpAUHAT TpU
TCOMETPHUYECKUX ¥ MPAKTUICCKUX 3a]1a4, JUIS
PEIICHUH TEOMETPHUECKUX .
sanad MMOCTPOCHUSI MATEMATHYECKHX MOJIETeH pealbHbIX
3a/1a4 («METOJ] KOOPJIUHATY).
HUcnons3oBanue MeTona o
[Tonb30BaTbes IS MOCTPOCHUSI U UCCIIETOBAHUIA
KOOPJMHAT B MPAKTUYECKUX
sazauax MU (POBBIMU PECYpCaMHU.
3HAKOMHUTHCS C UICTOPHEH Pa3BUTHUSI TEOMETPUU
[IpaBHIIbHBIE IIpaBUiIbHBIE dopMyTupoBaTh ONpeAeCHHE TPABUIBHBIX https://resh.edu.ru/subject/lesson/
MHOTOYTOTHHHUKH. MHOTOYTOJTbHHKH, MHOT'OYTOJIbHUKOB, HAXOJAUTb X 3JI€MEHTHI. 2037/main/
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JlmuHa BBIYUCIICHHE UX JIEMEHTOB. | [101630BaThCS MOHATHEM JJTHHBI OKPYKHOCTH, https://resh.edu.ru/subject/lesson/
OKPY>XKHOCTH Yucno ©t v 1irHA BBEIIEHHBIM C TTIOMOIIHIO TIPABHIILHBIX 2512/main/
U TUIOMIAb Kpyra. OKpyskHOCTH. J{nrHa 1yru MHOTOYTOJILHUKOB, OMPEAEIIATh Yo T, aaunHy ayra | https://resh.edu.ru/subject/lesson/
Beruucienue OKpykHOCTH. Pamnannas U paJiMaHHy0 MEpy yrJa. 2513/main/
IIOIIaIeH Mepa yria. ITpoBOUTE MEPEX0/] OT paJuaHHONW MEPHI yIiia K https://resh.edu.ru/subject/lesson/
[Tnomanp kpyra u ero rpajyCHOI 1 HA00OPOT. 2514/main/
9JIEMEHTOB (CEKTOpa M OmnpenensTh IUIOIIAAL Kpyra. https://resh.edu.ru/subject/lesson/
cerMenTa). Beruncnenue BeiBoauth hopMyisl (B rpagycHON U paguaHHON 2515/main/
wiomazaei puryp, Mepe) IS JUTHH YT, IUIOMIaaeii CEKTOPOB U https://resh.edu.ru/subject/lesson/
BKITFOYAIOIIUX JIEMEHTHI CETMEHTOB. 2516/main/
Kpyra Borumcsasite mwiomniaau Guryp, BKIFOYAOIINX JIEMEHTHI
OKpPY>KHOCTH (Kpyra).
HaxoauTh mionay B 3a1a4ax peajlbHON KU3HH
Pa3bupars npuMepbl, WUTFOCTPUPYIOLIHUE TIOHITHS https://resh.edu.ru/subject/lesson/
JIBHKEHUS, IEHTPOB U OCEH CHUMMETPHH. 2035/main/
dopMmynHupoBaTh ONPEICICHNUS TAPATIICIILEHOTO https://resh.edu.ru/subject/lesson/
IToHsiTHE O NBUKEHUU N .
. MepeHoca, MoBOpoTa U 0ceBoi cummMeTpun. BeiBomuts | 3040/main/
wiockocTu. [lapanienbHblii " _ :
HX CBOMCTBA, HAXOUTh HETOABHKHBIC TOYKH. https://resh.edu.ru/subject/lesson/
HIEPEHOC, TIOBOPOT U N . -
JIBrOKeHUS HaxoauTh HEHTPHI M OCH CUMMETPHUI TPOCTEHUIIINX 3041/main/
cumMmeTtpust. OcH ¥ [ICHTPBI _ .
TUIOCKOCTH buryp. https://resh.edu.ru/subject/lesson/
CHMMETPHH. . .
. [IpuMeHsTh napaeNbHbIi IEPEHOC U CUMMETPHIO 2517/main/
[Ipocreiiniie npuMeHeHUs B : :
NIPY pEIICHUH TeOMETPHUYESCKUX 3a1a4 (pa3ouparhb https://resh.edu.ru/subject/lesson/
pEIICHUY 3a1a4 .
IPUMEPBHI). 2780/main/
Hcnosp30Bath 15 IOCTPOSHUS M UCCIICTOBAHHIMA https://resh.edu.ru/subject/lesson/
1 POBBIE PECYPCHI 2031/main/
ToBTopeH#e, TTOBTOPEHHE OCHOBHBIX OnepupoBarh NOHATUAMU: QUTYDA, TOUKa, NpAMas,
00o0mieHue, TIOHSTHI ¥ MeToI0B Kypcop | )1 01, MHOTOYTOJIBHHK, PaBHOOE/IPEHHBIH 1 .
CHUCTEMaTU3alIUs 7—9 xaccos, 0600uenne u | PABHOCTOPOHHIAN TpeergI’HHKH’ PAMOYTOJIbHEIH
SHAHMITL CHCTEMATH3ALIA JHAHM. TPEYTOJbHUK, MeIaHa, OUCCEKTPHCa U BbICOTA

! 31ech mpeIcTaBIeHbI JIEMEHTHI COJIEPKaHUs Kypca, H3ydaBIIHecs B S—8 Kiaccax U TpeOyrolre MoBTOPeHus, 0000meHus u cucteMmaru3anuu. Oopamarbes K
ATOMY MaTepuaily MOXHO B BUJE aKIIEHTA Ha 3aBEPILIAIOILIEM dTalle U3yYeHus Kypca 9 Kiiacca Wiiu pacipeessiTh 0 COOTBETCTBYIOLIUM TEMATUYECKUM pa3/ienam,

M3Yy4aeMbIM B Te€U€HHUE y4eOHOro rojaa
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[Ipocreiimue
reoMeTpruuecKue GUrypsl u
ux cBoiicTBa. U3mepenue
FE€OMETPUUECKUX BEIUYUH.
TpeyroabHUKH.
[TapannensHble 1
NEPHEHAUKYIISIPHBIE TIPSIMBIE.
OKpy’>KHOCTb U KpYT.
I'eomeTpuyeckue
MOCTPOEHUSA. YTJIbl B
OKpY’KHOCTH. Brincannble u
OIMCAHHBIE OKPYXHOCTU
MHOT'OYTOJIbHUKOB.

IIpsiMast 1 OKpPYKHOCTb.
YeThIpEXYroJbHUKH.
Bnucannble u onvcaHHble
YEeThIPEXYTOJIbHUKHU.
Teopema [Iudaropa n Hauana
TpUroHoMerpuu. Pemenue
00LINX TPEYrOJIbHUKOB.
IIpaBunbHbBIE
MHOTOYTOJIbHUKHU.
[TpeoOpa3oBaHUs MIOCKOCTH.
Jswxenus. [Togodue.
Cummerpus.

IImomans. Beruncienue
miomagent. Ilnomanu
Mo00HBIX (uUryp.
JlexapToBbI KOOPIMHATHI HA
MJIOCKOCTH.

BekTopsl Ha NIOCKOCTH

TPEYroibHHKA, MapayiesorpaMmm, pomo,
MPSIMOYTOJIbHUK, KBAAPAT, TPAMELHS; OKPYKHOCTD,
KacaTresbHasi; paBeHCTBO U 1oaooue Guryp,
TPEYroJIbHUKOB; MapajIeTbHOCTh U
MEPIEeHIUKYISAPHOCTD MPSIMBIX, YTOJI MEXKIY
MPSIMBIMU, CAMMETPHSI OTHOCUTEIIbHO TOYKH U
MPSIMOIA; JUTMHA, PaCCTOSIHUE, BEIMUMHA YIIIa,
IJI011a/1b, IEPUMETP.

Hcnonb3oBath hopMyIibl: IepuMeTpa U Iionaau
MHOT'OYTOJIbHUKOB, JIJTUHBI OKPYKHOCTH U ILIOIIAIA
Kpyra, 00béMa MpsIMOYTOJILHOTO Mapalijiesienunesaa.
OrnepupoBaTh NOHIATUSIMU: TPSIMOYTOJIbHAS CUCTEMA
KOOpJUHAT, BEKTOP; UCIIOJIb30BATh 3TU MOHATHUS IS
MPEeACTABJICHUS JAHHBIX U PEIICHU 3a/1a4, B TOM
quclie U3 APYrux yueOHbIX mpeamMeToB. Pemars 3amaun
Ha MMOBTOPEHHE OCHOBHBIX MOHATUM, UIUTFOCTPALIHIO
CBSI3EH MEXIY pa3IMYHBIMU YacTAMHU Kypca.
BriOupats MeTo1 /TSl peleHus 3a/1a4u.

Pematsb 3a1aun U3 MOBCETHEBHOM KU3HU
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