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HHOACHUTEJBHAA 3AIINCKA

PaGouas nmporpamma mo yueOHOoMy npeamery «I eomerpus» g 9 kinacca cocTaBiIeHa HA
OCHOBaHUHU:

- @OenepanbHOro 3aKoHa 0T 29.12.2012 Ne273-D3 «O06 o6pazoBanuu B Poccuiickoit
Oenepanuny (C UI3MEHEHUSIMH U JIOTIOJIHEHUSIMU );

- benepanbHON 00pa30BaTEIILHON MPOrPaMMbI OCHOBHOTO OOIIIETO0 00pa30BaHUS OT
18 mast 2023 r. Ne 370;

- NOJIOKEHUs O paboueil mporpamme ydeOHoro mpeamera, kypca (PI'OC)
MYHUIIMIIAJIBHOTO OIOKETHOTO 00I1e00pa30BaTeIbHOr0 YUPEkKIACHHUs] Topoja YIbSIHOBCKA
«Cpennsis mkosa Ne 63»;

- OCHOBHOI 00pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOI'O 0O0IIEro o0pa3oBaHUs
IIxombr Ne 63;

- @enepalibHOTO TMEpevHsl Yy4eOHUKOB, JOMYLICHHBIX K HCIOJIb30BAHUIO MPH
peaM3alui  HUMEIOIIUXCS TOCYIApCTBEHHYIO aKKPEIUTAIMI0 O0pa30BaTEIbHBIX MPOrpaMm
HA4aJpbHOrO OOIIEero, OCHOBHOTO OOIIEero, cpenHero ooémero oOpa3oBanusi (yTBEp:KIEH
nprka3oM MuHucTepcTBa npocenienus Poccuiickoit @enepammu ot 21 centsops 2022 1. Ne
858);

-IPyrUX HOPMATHUBHBIX aKTOB.

PaGouass mporpamma opHeHTHpOBaHa Ha HCHOJb30BaHUEe YyueOHuKa: AtanacsH JI.C.
'eomerpus 7 — 9. YueOnuk ans 7 — 9 knaccoB cpeaneit mkounbl. M., «[Ipocsemenuey, 2020.

[IporpaMmMa HampaBiieHa Ha TOCTHXKEHUE CIEAYIOIUX 1ese:

- OBJIQJICHHE CHUCTEMOW MaTEeMaTHYECKUX 3HAHUU M YMEHUM, HEOOXOAMMBIX JIJIsi
MPUMEHEHUS TMPAKTUYECKOW JEATENbHOCTH HM3YUEHHUS CMEXHBIX JAUCUUIUINH, TMPOJIOJDKEHUS
oOpa3zoBaHus;

. MHTEJJIEKTYyaTbHOE pa3BUTHE, (OPMUPOBAHUE KAYECTB TUYHOCTH, HEOOXOIUMBIX
YEJIOBEKY JIJISl TIOJTHOIIGHHOM JKU3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh U TOYHOCTH MBICIIH,
KPUTHYHOCTh MBIIUICHHUS, HUHTYHUIHS, JOTHUYECKOE MBINUICHHE, JIEMEHTHl alTOPUTMHUYECKOM
KYJIBTYPBI, IPOCTPAHCTBEHHBIX MPEICTABIICHUIA;

. dopmupoBaHUe TpeACTaBICHUH 00 HAesIX W MeToAax MaTeMaTHKH Kak
YHHUBEPCAIBHOTO A3bIKa HAYKU U TEXHUKHU, CPEJICTBA MOJEIMPOBAHUS SABJICHUHN U MPOLIECCOB;

. BOCIIUTaHUE KYJIbTYphl JIMYHOCTH, OTHOLICHMS K MaTeMaTHKe Kak 4YacTu
o011e4e0BeueCcKoi KyIbTyphl, TOHUMAHUE 3HAYUMOCTH MaTEMaTHKH JJIsl HAyYHO TEXHUYECKOTO
nporpecca;

. pa3BUTHE MIPEICTABICHUN O MOJTHON KapTUHE MUpPa, O B3aUMOCBS3H MaTeMaTHKHU C

JPYTUMH TIPEIMETAMHU.
MecTo npeaMeTa B y4eOHOM IJIaHe
Jlns m3ydenus yueOHoro mpeamera «['eomerpusi» B 9 Kilacce OTBOIUTCS 2 yaca B
HEJIENI0, BCEro 68 4acoB B roj.

|. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS NTPEIMETA
«"EOMETPHS» B 9 KIIACCE

[Iporpamma  obecrieunBaeT JOCTHXKEHHMS — CIEAYIOIIMX  PE3YJIbTaTOB  OCBOEHUS
00pa3oBaTenbHON MPOTrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs:

MeTanpeaMeTHbIe:

pEryJaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE ACHCTBUS:

. YMEHHE CaMOCTOSATENbHO IUIAHUPOBATh AJIbTEPHATHUBHBIE MYTH JOCTHXKEHUS
Henel, Ooco3HaHHO BbIOMpaTh HauOosiee >(PEeKTHUBHBIE CMOCOOBI pEUICHUS YYEeOHBIX U
MO3HABATENbHBIX 33/1a4;

. YMEHHUE OCYIIECTBIIATH KOHTPOJIb TI0 PE3YJIbTaTy M CIIOCO0Y NEHCTBHS HAa YPOBHE
IPOM3BOJILHOTO BHUMAHUS M BHOCUTh HEOOXOIUMbIE KOPPEKTUBBI;



° YMCHHUC aJCKBATHO OLCHUBATH IMPABUJIBHOCTH HIIH OH_II/IGO‘-IHOCTB BBITIOJTHEHUA
yaeOHOM 3a/1auu, €€ 00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIC BO3MOXKHOCTH €€ PEIICHHUS;

* IMOHUMAHHEC CYITHOCTHU aJITOPUTMHUYICCKUX HpeI[HI/ICEIHI/Iﬁ U YMCHHUC I[eflCTBOBaTB B
COOTBETCTBUH C TIPEIIOKEHHBIM aJITOPUTMOM;

® YMCHHUEC CaMOCTOSATCIBHO CTaBUTH LCJIH, BBI6I/IpaTB H CO3JaBaThb AJITOPHUTMBbI IJIA
peleHus y4eOHbIX MaTeMaTHUECKUX MPOOIIeMm;

* YMCHHUC ILIAHUPOBATh W OCYHICCTBJATL ACATCIBHOCTb, HAIIPABJICHHYIO Ha
pellIeHHE 3aj1a4y UCCIIeI0BATEIbCKOTO XapaKTepa,

MO03HABATENIbHbIC YHUBEPCAIbHBIC YUeOHbIE JEHCTBUSA:

. OCO3HAHHOE BJIAJICHUE JIOTUYCCKHMHU JCHCTBUSIMH ONPEICICHHUS IOHSATHH,
00001IeHNs, YCTAHOBJICHHS aHAIOTHIA, KiIacCH(PHUKAIIM HA OCHOBE CaMOCTOSITEIIBHOTO BBIOOpa
OCHOBAHHI U KPUTEPUEB, YCTAHOBIICHHS POJIOBH/IOBBIX CBSI3CH;

. YMEHHME YCTaHaBJIMBAaTh NPUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE
paccykIeHHe, yMO3aK/IIoUeHHe (MHIYKTUBHOE, 1€JyKTUBHOE U 110 aHAJIOT'MH) U BBIBOJBI;

. YMEHHUE CO3/7aBaTh, NMPUMEHATH M IPeoOpa3oBBIBATh 3HAKOBO-CHMBOJINYECKHE
CpeZCTBa, MOJAEIHN U CXEMBI IS PELIeHUs] y4eOHBIX U TO3HABATENIbHBIX 33/1a4;

. ¢dbopMupoBaHUE U pa3BUTHE YIEOHON U OOIIENOIB30BATEIBCKOM KOMIETEHTHOCTH
B 00]acTH MHCIOJIb30BaHUS HH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX —TexHojorui (MKT-
KOMIIETEHTHOCTH);

. dopMHpoBaHUE IEPBOHAYAIBHBIX MpEACTaBIEHU 00 HIesX M O MeTojax

MAaTCMAaTUKH KaK YHUBCPCAJIbHOM A3bIKC HAYKH U TCXHUKHU, CPCACTBC MOACIIUPOBAHUA SIBJICHUMN U
MpoucCCoOB;

. YMEHME BHJIETh MAaTEMaTHUECKYIO 33[auy B KOHTEKCTE MPOOJEMHONW CUTyalluH B
JPYruX JUCLMILIMHAX, B OKPYXKAIOLIEH KU3HY;
. yYMEHHE HaXOJUTh B PA3IMYHBIX UCTOYHUKAX MH(POPMAIUIO, HEOOXOIUMYIO JUIS

pelIeHusT MaTeMaTHYeCKuX Npo0sieM, U MPEeACTaBlIATh €€ B IMOHATHOH (opme; MpUHHUMATh
pelIeHue B yCIOBUAX HEMOTHON M U30BITOYHON, TOYHOM 1 BEPOSITHOCTHOM MH(pOpMAIINH;

. YMEHHME IOHUMaThb M HCIIOJIB30BaTh MATEMaTHYECKHE CPEACTBA HAIISIHOCTH
(pUCYHKH, YEpTEXH, CXEMBI U JIp.) JUIsl WJUTFOCTPALlUU, UHTEPIPETAI[H, apTyMEHTAlIUH;

. yYMEHUE BBIABUIaTh THUMOTE3bl NpPU pPEUICHUH YYeOHBIX 3aJad U IOHMMATh
HEO0OXOUMOCTb UX MTPOBEPKU;

. yMEHUE TPHUMEHATh HHIYKTUBHBIE M JEIyKTHBHBIE CHOCOOBI pacCyKIACHUH,
BHJICTh Pa3JIMYHbIC CTPATETHH PELICHUS 3a]1a4;

KOMMYHHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS:

. YMEHHME OpPraHU30BbIBaTh yUEOHOE COTPYTHUUYECTBO U COBMECTHYIO JESTEIbHOCTD
C YUMTEJEM U CBEPCTHUKAMH: OINpPENEINATh LeNH, paclpenensaTh GyHKIMM U POJIM YYaCTHHUKOB,
o0urme crocoObl paboThI;

. yMeHHue paboTaTh B IpyIIe: HAXOIUTh 00Iee pelleHUe 1 pa3peraTb KOH(IUKTHI
Ha OCHOBE COIVIACOBAHMS MO3ULINAN U y4eTa HUHTEPECOB;

. CIylaTh NapTHEPA;

. dbopMynupoBaTh, ApryMEHTUPOBATh U OTCTauBaTh CBOE MHEHHUE;

JIMYHOCTHBIE:

. ¢bopMUpOBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YUYEHHIO, TOTOBHOCTH U

CHOCOOHOCTH O0YYaIOUIMXCsS K CaMOPa3BUTHIO U CaMOOOpPA30BaHMIO Ha OCHOBE MOTHBAIMU K
0o0y4eHHI0 U MO3HAHUIO, BBIOOPY JanbHeero odpazoBaHus Ha 0a3e OPUEHTUPOBKH B MUpPE
npodeccuil U MpodecCHOHANBHBIX TPEANOYTEHUH, 0CO3HAHHOMY MTOCTPOSHHUIO MHIUBHUYyaIbHON
00pa30BaTeNbHON TPACKTOPUH C YUETOM YCTOMYUBBIX [TO3HABATEIBHBIX HHTEPECOB;

. (dbopMHpOBaHKE LEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKHU;
. dopMHupoBaHHE  KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTM M OOIIEHUH U

COTPYJIHUYECTBE CO CBEPCTHUKAMH, CTAPLIMMH M MIIAIIIMMH B 00pa30BaTEeIbHOM, OOIIIECTBEHHO
MOJIE3HOH, Y4eOHO-HCCIe10BaTeNbCKOM, TBOPYECKON M IPYTUX BUIAX JEATEIbHOCTH;



. yYMEHHUE SICHO, TOYHO, TPAMOTHO M3J1araTb CBOM MBICIU B YCTHOM U IMCBMEHHOU
peun, NOHMMAaThb CMBICI ITOCTABJICHHOW 3a/a4yM, BBICTPAUBaThb ApPryMEHTAlUI0, INPUBOAWUTH
IIPUMEPBI U KOHTPIIPUMEDSI;

. KPUTHUYHOCTh MBIIIJICHUS, yYMEHHE paclo3HaBaTh JIOTUYECKH HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa;

. KpEaTUBHOCTb MBIIUICHUS, HWHHUIMATUBY, HAaXOJYMBOCTh, AKTHUBHOCTh IIpU
PEIICHUH T€OMETPUUECKUX 3a/1a4;

. YMEHHE KOHTPOJMPOBATh MPOLECC U pe3ylbTaT Yy4yeOHONH MaTeMaTH4eCcKOi
JIesATEeIbHOCTH;

. CHOCOOHOCTh K HMOLIMOHAJIIBHOMY BOCIPHUSTHIO MaTeMaTHYEeCKHX OOBEKTOB,

3a/1a4, PEIICHUH, PACCYKICHUMN.

IIpenmerHbie pe3yabTaThl

Pacnio3HaBaTh WM3ydeHHBIE TeOMETpUYECKHe (UTypBl, ONPEAETsITh HUX B3aUMHOE
pacIoyio’keHne, HU300pakaTb I'eOMETPUUECKUE (UIYphl, BBIIOJHATH YEPTEXKH IO YCIOBHIO
3amaun. M3MepATh JIMHEHHBIE W YIVIOBBIE BEIMYMHBL. Pemare 3a1ayv Ha BBIYUCIICHHE JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

[IpoBoauTh rpyOyr0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEIMYUH INPEAMETOB B pEAIbHOMN
KHU3HHU, pa3MepoB MPUPOAHBIX O0OBEKTOB. Pa3nuuare pasmepbl 3TUX OOBEKTOB MO MOPAIKY
BEJINYUHBI.

CTpouTh 4epTeKH K FTEOMETPUUECKUM 3a1a4aM.

[Tons30BaTbcsi NpU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BATh IPU3HAKH U
CBOWCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

[IpoBOANTH JIOTHYECKHUE PACCYKICHHS C UCIIOIB30BAHUEM T€OMETPUUYECKUX TEOPEM.

Ilosnp30BaTbed NpHU3HAKAMKM PABEHCTBA NIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOWCTBOM
MEIUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPAMOYIOJIBHOIO TPEYTrOJIbHUKA, B PpELICHUU
TEOMETPUUYECKUX 3a1au.

OmnpenensaTh MapasieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTs NapauleIbHOCTh MPSMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JPYroy IpsiMOil.

Pemate 3a1aun Ha Ki1eT4aToi Oymare.

[IpoBOANTH BBIUMCIEHUS M HAXOAUTh YMCIOBbIE W OYKBEHHbIE 3HAYEHMsI YIJIOB B
FEOMETPUYECKUX  3aJa4aX C  HUCIOJB30BAHUEM CYMMBI  YIVIOB  TPEYIOJBHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB YTIJIOB, OOpa30BaHHBIX IpH IEPECEUECHUU MABYX NapalieIbHbIX
IPSAMBIX CEKyIIeH. PemaTe npakTHYecKue 3a1a4i Ha HaX0KICHUE YIJIOB.

Bnaners moHATHEM TI€OMETPUYECKOTO MECTa TOYEK. YMEThb ONpeAensiTb OHCCEKTpUcCy
yIila ¥ CEPEIMHHBIN MEPIECHANKYIIAP K OTPE3KY KaK TEOMETPUYECKHE MECTA TOYEK.

@opMyIHMpOBaTh ONPEAECICHUS OKPYKHOCTU M KpPyra, XOpJAbl U JHAMETPAa OKPYKHOCTH,
MIOJIB30BAThCA UX CBOMCTBAMHU. Y METh IIPUMEHATH OTU CBOMCTBA IIPU PEILIECHUHU 3a1a4.

Biagets nmoHATHEM ONMCAaHHON OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh HAXOIWUTH €€
neHtp. [lonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA TMepeceKkaroTcs B
OJIHOW TO4YKE, MU O TOM, 4YTO CEpPEAVHHBIE IEPIEHIUKYISPBl K CTOPOHaM TpPEYroJbHHUKA
[IEPECEKAIOTC B OJHOU TOYKE.

Brmagete mnoHATMEM KacaTeNIbHOM K OKPY)KHOCTH, IIOJIB30BaTbCA TEOPEMOM O
NEPIEHAUKYJIIPHOCTH KAacaTeIbHON U paJnyca, IPOBEAEHHOIO K TOYKE KaCAHMUS.

[Tonp30BaTbcst MPOCTEHMIIMMH TE€OMETPUYECKUMU HEPaBEHCTBAMM, IIOHMMATh HX
MIPAaKTUYECKUM CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKHE TOCTPOEHHUS C MTIOMOIIBIO HUPKYJIS U IMHEHUKH.

Pacno3HaBaTe OCHOBHBIE BUJbI YETBIPEXYIOJBHHUKOB, MX DJIEMEHTHI, IIOJIL30BAaThCS UX
CBOMCTBAMH IIPU PEIICHUH T€OMETPUYECKUX 3a1a4.

[IpuMeHATH CBOICTBa TOYKHM IE€pecedeHUsi MeIuaH TpeyroyibHuKa (LIeHTpa Macc) B
pEIIeHnN 3a1ay4.



Brnanets noHATHEM CpeHEN JIMHUYU TPEYTOJIbHUKA U Tpalelny, IPUMEHATh UX CBOWCTBA
NpyU peleHur reomeTpuyeckux 3amad. I[lomb3oBarbesi Teopemon Dayeca W TeopeMou O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELICHUS NPAKTUYECKUX 3a/1a4.

ITpuMeHATH NpU3HAKK [10J0O0US TPEYTOJIBHUKOB B PELIEHUU M'€OMETPUYECKHX 3a/1a4.

[Tonp3oBatbess Teopemoit [ludaropa ans pemieHuss TE€OMETPUYECKHX M MPAKTUYECKHX
3aga4. CTpoMTH MaTeMaTHMYECKyl0 MOJENb B IPAKTUYECKUX 3a]adaX, CaMOCTOSITEIBHO
IIPOBOAMTD YEPTEXK U HAXOJUTh COOTBETCTBYIOIIME JIIMHBI.

Bnagers moHATHAMH CHHYCa, KOCMHYCa M TaHI€HCa OCTPOro yrjia IPsSMOYTOJIBHOIO
TpeyroiabHuKa. [101p30BaThCs 3TUMHU NOHIATUSAMH U1 PEIICHUS IPAKTUUECKUX 3ajau.

Bbruucnate  (pa3nuuyHbIME - cIOCOOAMHM)  IUIOLAAb  TPEYrojJbHUKA M IJIOLIATU
MHOTOYTONBHBIX ~ (puryp (monb3ysch, TIA€ HEOOXOAWMO, KalbKyIsITOpoMm). IIpuMeHSTH
IIOJIy4YE€HHBIE YMEHHMS B IPAKTUYECCKUX 3a/1a4ax.

Bnagers NOHATHSMM BIMCAaHHOTO M LEHTPAJIbHOIO YIJIA, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJax MEXAY XopJaMmH (CeKyLIMMM) U YIie MeXAy KacaTeabHOH M XOpAoH
IIPU PELICHUU T€OMETPUUYECKUX 3a/1a4.

Bnagers MoHATHEM ONMCAHHOIO YETHIPEXYTOJBHUKA, IPUMEHITh CBOMCTBA OIMCAHHOIO
YEeTBIPEXYTOJIbHUKA NIPU PELICHUU 3a/1a4.

[IpuMeHsTh MONY4YEHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJEIIN IS
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOLUE BHIYUCICHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPHH (II0JIb3YACH, 1€ HE0OX0AUMO, KAIbKYISATOPOM).

3HaTh TPUTOHOMETPUYECKHE (YHKIMHU OCTPHIX YIJIOB, HAXOIUTh C WX IOMOIIBIO
pasinyHble  3JEMEHThl  MPSIMOYrOJbHOIO  TPEYrojbHHKA  («pElIeHHe MHPSIMOYIOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaJIbKYJISATOpa) JUIMHBL U YIJIbl JJIsl HETaOJIUYHBIX
3HAYCHUH.

Hcnonb30BaTh TEOPEMBl CHHYCOB U KOCHUHYCOB JUIsl HAXOXACHUS PA3JIMYHBIX 3JIEMEHTOB
TPEYrojbHUKa («pElIeHUE TPEYroJbHUKOBY), NPUMEHATh HUX IPHU PELICHUH TI'€OMETPUUYECKUX
3ajad4.

Bnanets nmoHATHAMH mpeoOpa3oBaHUs  MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIx ¢Quryp. Ilonp3oBaThCsi CBOWCTBAMU MMOJ00MST MPOU3BOJBHBIX (UTYP, YMETbH
BBIYUCIIATh JJUHBI U HAXOJIUTh YIJIbl y MOAO0OHBIX (uryp. [IpuMeHsATs cBoiicTBa MOA00MS B
MPAKTUYECKHX 3a7jauyax. ¥ MeTh IPUBOJUTH IPUMEPHI MOAOOHBIX (GUTYp B OKPYXKAIOIIEM MUPE.

ITonp30BaTbea TEOPEMAMH O NMPOU3BEINCHUM OTPE3KOB XOPJ, O MPOU3BEIECHUHN OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeIbHOM.

ITonp30BaThcs BEKTOpaMH, IMOHMMAaThb MX TEOMETPUYECKMH U (U3NYECKUH CMBICI,
IPUMEHSTh UX B PEIICHHH T€OMETpUYEeCKHX M (usnueckux 3aaad. [IpuMeHsTh ckaiasipHOe
IIPOU3BEICHUE BEKTOPOB JJIs1 HAX0XACHUS JUIMH U YIJIOB.

[lonb30BaTbcss METONOM KOOPAMHAT HA IUIOCKOCTH, HPUMEHSTh €ro B pEIIeHUU
TEOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnanerps nmoHATUSMU NPaBUIBHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPY)KHOCTH, JJIUHBI TyTU
OKPYKHOCTM M DPaJMaHHOM MEpbl YIJIa, YMETh BBIYMCIATH IUIOIIAJb Kpyra M €ro 4acTew.
[TpyMeHsTh MoydeHHbIE YMEHHS B MPAKTUYECKUX 3a/1adax.

HaxonuTte ocu (WM LEHTPBI) CUMMETPUHU (QUTYp, MPUMEHATh JBHKEHUS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[IpuMeHsTh MONY4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MAaTeMaTHUYECKHE MOAEIN IS
3aJa4 peajbHON KU3HU U IPOBOJIUTH COOTBETCTBYIOIINE BBIUMCICHUS C IPUMEHEHNUEM MO00MS
U TPUTOHOMETPHUECKUX (PYHKIMH (TIONB3YSCh, I7Ie HEOOX0IUMO, KAIBKYIIITOPOM).

II.COAEP KAHUE INPEJIMETA TEOMETPUU

CoaepikaHre MPOTPaMMbI  COOTBETCTBYET 0053aTEIbHOMY MHUHHUMYMY COJEPIKaHUS
00pa3oBaHus U KMEET OOJIBIIYIO MPAKTHUECKYIO HATPABICHHOCTD.
BBoanoe nosropenue (2 yaca)



BekTtopsi (8 yacos)

[Tonsitue BekTOopa. PaBeHcTBO BekTOpoB. CJOKEHHWE M BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4Hcio. Pa3nokeHue BEKTOpa MO JIBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunarsl BekTopa. Ilpocreiimme 3agauu B KOOpAMHATaX. YpPaBHEHHS] OKPYXKHOCTH U
npsMoil. [IpuMenenne BEKTOpOB U KOOPAUHAT IIPU PEILICHUH 3aad.

OcHOBHasl 1€ — HAy4YUTh YyYaIIUXCS BBINOJIHATH JACWCTBUA HaJ BEKTOpaMHU Kak
HaIpaBJICHHBIMU OTPE3KaMHU, YTO BAKHO JUISI IPUMEHEHHsI BEKTOPOB B (DU3HKE; TO3HAKOMUTH C
HCIIOJIb30BAaHUEM BEKTOPOB M METOJa KOOPAMHAT MPHU PELICHUH TeOMEeTpUYecKuX 3aaad. Bekrop
OTpenieNsIeTcsl KaK HAIpaBJICHHBIM OTPE30K M JCHCTBHS HAJ] BEKTOPaMU BBOASATCS TakK, KakK 3TO
OpUHATO B (DU3MKE, T. €. KaK JCWCTBUSA C HaIlpaBICHHbIMU oTpe3kamu. OCHOBHOE BHHMAaHUE
JIOJDKHO OBITH YJIENEHO BBIPAOOTKE YMEHHH BBITIONHATH ONEpaIMy HaJl BEKTOpPaMH (CKIIAJbIBAThH
BEKTOPBI 110 MPaBUJIaM TPEYTOJbHHUKA U MapajiieorpaMMa, CTPOUTh BEKTOpP, PaBHBII pa3HOCTU
JIBYX JIaHHBIX BEKTOPOB, a TAK)KE BEKTOP, PaBHBIA MPOM3BEICHHUIO JTAHHOTO BEKTOpa Ha JaHHOE
YHUCJIO0).

Metona xoopaunat (10 yacos)

Ha mnpumepax moka3piBaeTcsi, KaKk BEKTOPbl MOTYT MPUMEHSTHCS K PEIICHUIO
reoMeTpuueckux 3amgad. Jlemonctpupyercss 3((EeKTUBHOCT TNpUMEHEHUs (Gopmyn uis
KOOpJMHAT CEepPEeIUHbI OTPe3Ka, PaCCTOSHUS MEXKIY JBYMs TOUKAMH, YPaBHEHUN OKPYKHOCTH U
OpsMOi B KOHKPETHBIX T'€OMETPHUYECKHX 3a/layax, TeM CaMbIM JaeTcs MpeJCTaBIeHHE 00
W3YYEHUU T€OMETPUUYECKUX (PUTYp C IOMOIIBIO METO/IOB JITeOPHI.

CooTHoOlIeHHsT MeXAy CTOPOHAMH MW YyrjamMud TpeyroiabHuka. CraaspHoe
npoussenenue BekTopos (11 yacos)

CuHyc, KOCHMHYC W TaHTeHC yrja. TeopemMbl CHHYCOB M KOCHHYCOB. Pemienue
TpPeyroiabHUKOB. CKalsipHOEe MPOU3BEIECHHUE BEKTOPOB WM €r0 MPUMEHEHHE B I'€OMETPHUYECKHX
3amadax. OCHOBHAas LENb — Pa3BUTh YMCHHE YYAIIUXCS TMPUMEHSATH TPUTOHOMETPHUYECKHMA
anmnapar IpU pelIieHud TeOMETPUIECKIX 3a/1ay.

Cunyc u xocunyc jroboro yriaa ot 0° mo 180° BBOAATCA C MOMOIIBIO €AMHUYHOU
MOJYOKPY)KHOCTH, JIOKa3bIBAIOTCS TEOPEMbl CHHYCOB M KOCHHYCOB M BBIBOJUTCS €II€ OJIHA
dopmyIa TIomaan TPEyroJibHUKA (MTOJIOBUHA TPOU3BECHUS IBYX CTOPOH HA CHHYC YTJIa MEXIY
HUMH). DTOT anmnapaT NPUMEHSETCs K peIlIeHUIO TPEYTOJIbHUKOB.

CkansipHoe TPOM3BEJCHHE BEKTOPOB BBOJAUTCS Kak B (pu3uke (Mpou3BEAECHUE IJIUH
BEKTOPOB Ha KOCHHYC YyIJla MeXJIy HHMMH). PaccMaTpuBaroTcs CBOMCTBAa CKaJsIpHOTO
MIPOM3BENIEHHS U €TO TPUMEHEHNE TIPU PEIICHUN TeOMETPUICCKUX 3a/1aY.

OCHOBHOE BHHMAaHHE CJIEIyeT YAEIUTb BBIPAOOTKE IPOYHBIX HABHIKOB B
NPUMEHEHUH TPUTOHOMETPUIECKOTO arliapaTa IMpy PeleHHH T€OMETPHUECKUX 3a/1ad.

JUTHHA OKPYKHOCTH H IJI0IaAbL Kpyra (12 yacos)

[IpaBunbHBIE MHOTOYTONBHUKH. OKPYXHOCTH, ONKMCAaHHAas OKOJO IPaBHIBLHOTO
MHOTOYT'OJIbHUKAa M BIMCaHHass B Hero. IlocTpoeHue MpaBMIIBHBIX MHOTOYTOJBHUKOB. JlmMHa
okpyxHocTH. [Imomans kpyra.

OcHOBHasl leNlb — PACHIMPUTh 3HAHHE YYAIIMXCS O MHOTOYIOJbHUKAX; PacCMOTPETh
MOHATHSI JUTMHBI OKPY)KHOCTH W TUIOMAAW Kpyra W (HopMyssl I UX BBIUUCIEHHUS B Hauame
TEMBI JAaeTcsl ONpe/ieeHne MPaBUIBHOTO MHOTOYIOJbHHMKA M PAacCMaTPHUBAIOTCA TEOPEMbI 00
OKPY)KHOCTSIX, OIMCAaHHOH OKOJIO MPaBWIBHOTO MHOTOYIOJbHHMKA W BHHMcaHHOW B Hero. C
IOMOIIBIO  ONMHCAHHOH OKPYKHOCTH pelIaloTcs 33Ja4yd O TOCTPOCHUH IPABUIBLHOTO
HIECTHUYTOJIBHUKA U TIPABHIIHOTO 2Te-YTOJIbHUKA, €CITH JJaH MPABUIIBHBIH IT-yTOJHHHK.

®opMyIibl, BEIpaXKaroIie CTOPOHY MPAaBUIBHOIO MHOTOYTOJIBHUKA M PaJNyC BIUCAHHOM
B HETO OKPYXHOCTH 4Yepe3 paanyC OIHMCAHHOW OKpPYKHOCTH, HCIIONB3YIOTCS TIPH BBIBOJIE
dopMyn JIIMHBI OKPYXHOCTM M IUIOIIAAM Kpyra. BbIBox ommpaercss Ha HMHTYUTHBHOE
NpEeACTaBICHUE O Tpeesie: NP HEOTPaHMYSHHOM YBEIWYCHWH YHCIIa CTOPOH MPaBUIIBHOTO
MHOTOYT'OJIbHUKA, BIMCAaHHOTO B OKPY)XHOCTb, €ro IEpPHUMETP CTPEMUTCS K JJIMHE OSTOH
OKPY>KHOCTH, a TUTOIIAIb — K TUIOIIAIHN KPYyra, OTPaHUIEHHOTO OKPY>KHOCTHIO.

JBuxenus (8 yacos)



Otobpaxxenne minockoctn Ha ceOs. Ilonstue nBwxenus. OceBas M IEHTpajbHas
cummetpui. [lapamensnsiii nepenoc. [loBopot. Hamoxenust u ABUKEHHUS.

OcHoOBHas 11e7Tb — MMO3HAKOMUTH yYalUXCsl C MMOHATUEM JIBIKEHHUS M €0 CBOMCTBaMHU, C
OCHOBHBIMH BHJIaMU JIBIKEHUH, CO B3aUMOOTHOILLIECHUSIMU HAJIOKEHUN U JBUXKEHUM. [[BuxkeHue
IUIOCKOCTH BBOAMTCS Kak OTOOpaKeHHWE IUIOCKOCTH Ha ce0sl, COXpaHSIOLIee pacCTOsSHUE
Mexay Toukamu. [Ipu paccMOTpeHHMM BHUIOB [BH)KEHUN OCHOBHOE BHUMAaHHE YJENsIeTCs
MIOCTPOCHUIO 00pa30B TOYEK, MPSIMBIX, OTPE3KOB, TPEYTOJBHUKOB IPU OCEBOM M LIEHTPAIBbHOM
CUMMETpUSAX, MapayieIbHOM TmepeHoce, nmoBopore. Ha sddexTHhIXx mpumepax mMoka3bIBaeTcs
NPUMEHEHHUE JBIDKCHUN MPH PELICHUU TeOMEeTpUYecKuX 3a1ad. [IoHsITHe Hal0KEeHUsT OTHOCUTCS
B JAHHOM Kypc€ K YHCIIy OCHOBHBIX MOHSTHH. JOKa3bIBaeTCs, 4TO MOHSATHS HAJIOXKEHUS U
JIBIDKEHHUS SBJSIFOTCS SKBUBAJICHTHBIMU: JIF000€ HAJIOKEHUE SIBISCTCS JBHKCHHEM IIJIOCKOCTU H
oOpatHo. M3yyeHune noka3aTesnbCcTBa HE SBIAETCS 00sS3aTeIbHBIM, OJTHAKO CJIEIYeT pacCCMOTPETh
CBSI3b MOHATUN HAJIOKEHUS U ABHKCHHUS.

HauanbHble cBeleHus1 U3 crepeomerpun (8 yacos)

[Ipenmer crepeomerpuu. ['eomerpuueckue Tena M IMOBEPXHOCTH. MHOTOTPaHHUKH:
npu3Ma, MapajleNienunea, nupamuaa, QopMyiabl IS BbIYHUCICHHS HMX O00BEMOB. Tema u
MOBEPXHOCTH BpAIICHUS: NWIMHApP, KOHYC, cdepa, map, (HOopMynsl A BBIYHCICHHS HX
JIOMIA K TOBEPXHOCTEH U 0OBEMOB.

06 akcuomax niianuMerpuu (2 yaca). becena 00 akcuomax reomeTpun

IMoBTOpenue (7 yacos)

I1l. TEMATUYECKOE IINTAHUPOBAHUE

KosmuectBo
Ne KoimmuecTBo
Ha3zBanue pa3aesa KOHTPOJbHBIX
n/n 4acoB
padoTt

1. BBomHOE moBTOpEHME 2

2. BekTopsl 8 1

3. Meroa koopAanHaT 10 1

4. CooTHoOIIEHUS MEX/1y CTOPOHAMU U YIJlaMu 11 1

TpeyroybHuKa. CKanspHOe Npou3BeIeHNe BEKTOPOB.

S. JUinHa okpyxHocTH. [Inomans kpyra. 12 1

6. JIBrokenus 8 1

7. HavanpHble cBeleHUS N3 CTEPEOMETPUU 8

8. 006 akcuoMax TUTAHUMETPHUH 2

9. IToBTOpEHNE 7 1
HTtoro 68 6
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