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HOACHUTEJBHASA 3AIIUCKA

['eoMeTpusi Kak OJIMH U3 OCHOBHBIX Pa3/IeNIOB HIKOJIbHOW MaTeMaTUKH, UMEIOLIUN CBOEH
1eJIbl0 00€CIeUnTh U3YYEHUE CBOMCTB M pa3MepoB (UTyp, UX OTHOIICHUNA W B3aMMHOE
pacmojoXeHue, OMUPACTCs Ha JIOTHYECKYI0, JOKa3aTeNlbHYI0 JUHHIO. [{eHHOCTh M3ydeHus
reOMETpUM Ha YPOBHE OCHOBHOIO OOIIEro 0OOpa30BaHMA 3aKIIOYaeTCs B TOM, YTO
OOyYaroIMiiCs YYUTCS TMPOBOJMWTH JOKA3aTeIbHBIE PACCYXKIEHHUS, CTPOUTH JIOTHUECKHE
YMO3aKJIFOUCHHsI, JOKA3bIBaTh UCTUHHBIC YTBEPKICHUS W CTPOUTh KOHTPIPUMEPHI K
JIO’KHBIM, TPOBOAMUTH PACCYXKIEHUS «OT MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB,
dbopmynupoBaTh 00paTHbie yTBepxkAcHUSA. Ocoboe 3HaueHHE JOKazaTelbHas JUHUS UMEET
JUTSl YTITyOJICHHOTO U3Y4Y€HUSI MaTeMAaTHUKH.

[lenpt0 M3yuYeHUS TEOMETPUU SIBIIACTCS HWCIOJIH30BAHHE €€ KaK WHCTPYMEHTa TMpHU
pEIICHNN KaK MaTEeMaTHYECKUX, TaK U MPAKTUYCCKUX 3a7ad, BCTPEUAIOIIMXCS B PEATbHON
xu3HA. OOydaromuics JOJKEH HAYYUThCS OMNPEACNITh T'€OMETPUUYECKYI0 (Hrypy,
OMKCHIBATh CJIOBAMH YEPTEK WIM PHUCYHOK, HAWTH IUIOMIAIb 3€MEIBHOTO YydacTKa,
paccCUUTHIBATh HEOOXOJUMYIO JUIMHY OINTOBOJIOKOHHOTO KaOels Win TpeOyembie pa3Mepbl
rapaxa Juisi aromoOusisi. [Ipu pemreHnu 3aiad MpakTUUECKOTO XapakTepa OOydaroIIuiics
YUUTCSI CTPOUTH MaTEMaTHYECKHWE MOJCNIU PEeaTbHBIX >KU3HEHHBIX CHUTyallud, MPOBOJIUTH
BBIYMCIICHUS] M OIEHUBATh MOJTYYEHHBIN pe3yIbTarT.

Oco0eHHOCTh YY4eOHOTO Kypca YIiIyOJIe€HHOTO U3yUYEeHUSI TEOMETPUU COCTOUT B TOM, YTO
oOydJaroriecss HE TPOCTO 3HAKOMSATCS C OMNPEACICHHBIMA IOHSATHSIMH, a YBEPEHHO
oBinazeBatoT UMU. CyIECTBYIOIIME TEMBI IPOTPAMMBbI 0230BOT0 Kypca T€OMETPUN H3y4YaloTCs
Ha OoJsiee IIyOOKOM YpOBHE, a oOywaroluecs MpuOoOpeTaroT YMEHHUS, MMOMOTAIOIINE UM
YBEPEHHO MPUMEHSTh CBOU 3HAHUS HE TOJHKO B MAaTEMAaTHKE, HO U B CMEXHBIX MIPEIMETaXx,
npexie Bcero Gpusnke u nHGOpMaATHKE, a TAKKE MOTH30BATHCS MOTYUYESHHBIMU 3HAHUSAMHU TIPU
PEIICHUH MPAKTUYECKUX 3aad.

CornacHo ydyeOHOMY IJIaHy B 7—9 Kkiaccax u3ydaercsl yriyOJIeHHBIM yueOHBIH Kypc
«I"eomeTpusi», KOTOPBI BKIIIOUAET CIEMYIONINE OCHOBHBIC pasfenbl conepkanus: «Hagama
reomerpun», «TpeyrompHukn», «OKpyX HOCTH», «YUeTbipexyronpHukn», «llogobuey,
«9nemMeHTsl TpuroHomeTpum», «llmomamn», a Takke «MeTtoa kKoopauHAT», «BeKTOpBDY,
«IIpeobpazoBaHus TUIOCKOCTHY.

OOmiee YuCIO 4YacoB, PEKOMEHIOBAHHBIX JJIsi U3Y4YeHUS ydeOHOTO Kypca
«I"eomeTpusi», — 306 yacos: B 7 kiacce — 102 gaca (3 vaca B Hezeno), B 8 kinacce — 102 yaca
(3 waca B Hezeno), B 9 knacce — 102 vaca (3yaca B HEZIEIIO).



COJEPKAHUE OBYYEHUA
7 KIIACC

Havajia reomerpun

Hctopuss BOZHUKHOBEHUS W Pa3BUTUS I'eOMETpUH. HadaibHbIE MOHATUS T€OMETPHH.
Touka, mnpsmas, otTpe3ok, iayd. IloHarue o0 akcuome, TeopeMe, JI0Ka3aTEIbCTBE,
OIIPENICIICHNH.

B3auMHOe pacnonokeHue Touek Ha npsiMou. M3mepeHne MIMHBI OTpe3Ka, PacCTOSIHUE
MEXIy TOUYKaMHu.

[Tonymnockocts 1 yron. Bunael yriios. M3Mepenne BenuuuH yrioB. BepTukaiabHbele U
cMexHble yribl. [lapamensHple M NEpIEHIUKYISIPHBIE IIpsiMble. PaccTosiHME OT TOYKM 110
npsmou. buccekrpuca yria.

Jlomanasa. Bwuasl nomaneix. Jlnuna JsomaHo. MmuoroyronbHuku. Ilepumerp
MHOTrOYyroyibHUKA. [[OHATHE O BBITYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBruuHbIE NpENCTABICHUS O PABEHCTBE (UTYp, UX PACIOIOKEHUU, CUMMETPHUHU.
IIpocrenmmue nocrpoenus. UHCTpyMEHTHI 11 U3MEPEHUM U IIOCTPOCHUMU.

TpeyrojbHUKH

Buapl  TpeyrojbHMKOB:  OCTPOYTOJBHBIE,  IPSAMOYTOJBHBIE,  TYIOYI'OJIbHBIE,
paBHOOEpEHHBIE, PABHOCTOPOHHME. Mennana, OucceKkTpuca U BbICOTa TPEYTOJIbHUKA.

PaBeHcTBO TpeyrosbHHUKOB. [lepBblii M BTOpOM NMPU3HAKH PABEHCTBA TPEYTOJIBHUKOB.
PaBHOOEpEeHHBIE TPEYTONBHUKU U UX CBOMCTBA. [Ipru3HaK paBHOOEAPEHHOTO TPEYTOJIbHUKA.
TpeTuit npu3HaK paBEeHCTBA TPEYTOJIBHUKOB.

CooTHOlIEHUsT MEXAy CTOPOHAMM W yrjamMu TpeyroibHuka. HepaBeHCTBO
TpeyrojbHUKA. HepaBeHCTBO O IIMHE JJOMaHOM.

Cummetpuunbie ¢urypel. OCHOBHBIE CBOWMCTBA OCEBOM cuUMMETpuH. I[Ipumepsr
CUMMETPHUU B OKPY’KAIOLLIEM MUPE.

IHapasuiensHbie npsaMbie. CyMMa yrjioB MHOIOYIOJIbHUKA

[TapannenbHOCTh MPSAMBIX, UCTOPUYECKUE CBEAEHUSA O IMOCTynare EBKiIMIa v O posn
JIoGaueBCKOro B OTKPBITUM HEEBKIU0BOM reomeTprun. CBOKMCTBA M MPU3HAKU NapAIJIEIbHBIX
npsaMbix. CyMMa yriioB TpeyrojpHuka. BHentHue yribsl TpeyrojgpHuka. Cymma BHYTPEHHUX
YIJIOB MHOTOYTOJIBHUKA ¥ CyMMa BHEIIHUX YTJIOB BBIITYKJIOIO MHOTOYTOJIbHUKA.

IIpsiMoyroJibHble TPEYr0JbLHUKH

IIpr3Haku paBeHCTBA MPSAMOYIOJBHBIX TPEYrOJIbHUKOB. [leprieHauKyisp U HaKJIOHHAs.
CBOMCTBO MeOuaHbl NPSAMOYTOJBHOIO TPEYTrOJIbHUKA, ITPOBEAECHHOM K THUIIOTEHY3E.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C yIJIOM B 30°.

Oxkpyx)HOCTH

IToHATHS OKpPYX’HOCTM M Kpyra. DJIEMEHThl OKPY>KHOCTH W Kpyra: UEHTp, paauyc,
IMAMETP, XOpJa, UX CBOMCTBA. B3anMHOE pacronoKeHNe OKPYKHOCTH U IIPSIMOU.

KacarenbHas u cekymas K oKpy)HOCTH. OKpy»KHOCTb, BIlMcaHHas B yroi. [Ipocreiimue
IIOCTPOEHUS C ITIOMOIIBIO LIMPKYJIS U JINHEUKH.

I'eomeTpuyeckue mecra To4eK



[ToHaTHE O reoMeTpuyecKOM MecTe To4eK. [Ipumepsl reoMeTpUYECKUX MECT TOYEK Ha
IJIOCKOCTU. bHccekTpuca yria ©  CEpEeNIUHHBIM MEPIEHAUKYISAP K OTPE3KYy Kak
reoMeTpudecknue mMecta Todek. OmucaHHas OKPYKHOCTb TPEYroJbHUKA, €€ LEeHTp. Meton
r€OMETPUUYECKUX MECT TOUYEK IPU PEIICHUH FEOMETPUYECKHX 3a]1ay.

IHocTpoenns ¢ NOMOIIBIO HUPKYJIS U JIMHEHKH

Hctopuueckue cBeneHus. O6G0CHOBaHUS MPOCTEUIINX MOCTPOSHUH, dTambl 3a7aud Ha
MMOCTPOCHHUS, PEHICHHE 33/1a4 Ha TOCTPOEHUE LIUPKYJIEM U JIMHEUKOU.

8 KUIACC

YeToIpexyroJabHUKA

[Tapannenorpamm, ero mpu3Haku U cBoMcTBA. [IpsAMOYroyibHHMK, poMO, KBajapar, UX
npu3HaKku U cBoicTBa. Tpamernus. PaBHoOenpeHHas Tpamenus, €€ CBOWCTBAa U NMPU3HAKH.
[IpssimoyronbHas Tpanenuns. CpeaHss JTUHUS TPANECLUH.

Cpennsist TMHUS TpeyrojdbHUKa. MeToJ yABOEHUsI MEUaHbl TPEYTOJIbHUKA.

Teopema o nepeceyeHN MEAUAH TPEYTOIbHUKA.

Teopema @aneca, TeopeMa 0 IPONOPLHUOHAIBHBIX OTpe3kax. Teopema BapuHboHa Ui
IIPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.

[leHTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

ITonoOue

[Tonobue TpeyroabHUKOB, KOdhPuiment nogoous. [IprusHaku mogo0ust TpeyroJIbHUKOB.
[IpumeHeHne nogo0us IpH pEelIeHUH FT€OMETPUUECKUX U MPAKTUYECKUX 3a/1ay.

ILiomann

[Tonsitue o mmomanu. CBoicTBa IUIomIane reomerpudeckux ¢uryp. Ilpocreiime
dbopMyIBl IS TUIOIIAAU TPEYTOJIbHUKA, MapajuieiorpaMma, pomoOa 1 Tpaneuuu. [lnomaam
no00HBIX (uryp. OTHOIIIEHKE TIIOMAEH TPEYTOILHUKOB.

Teopema IIugaropa

Teopema Iludaropa. [Ipumenenue teopemsl Iludaropa mpu pemieHun NPAKTUYECKUX
3a1ad4.

JIeMEHTbI TPUTOHOMETPUH

CuHyC, KOCUHYC, TAHI'€HC U KOTAaHI€HC OCTPOro YIJIa MPSIMOYTOJIBHOIO TPEYTOJIbHHKA.
Tpuronomerpuueckue Gpyakuuum yrioB B 30°, 45° u 60°. IIpomopruoHanbHbIE OTPE3KH B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl 1 4eTbIPEXyroJbHUKH, CB3aHHbIC ¢ OKPYKHOCTHIO

BrniucanHble 1 HEHTpaJIbHBIE YTIIBI, YTOJI MEXAY KacaTEIbHOM M XOPHAOM. YTIIbI MEXAY
XOpAaMu U CEKyIIMMU. BrucaHHble W ONHMCaHHBIE OKPYXHOCTH TPEYTroJbHUKA H
YeThIpEXyroJibHUKU. CBOMCTBA M MPU3HAKK BIUCAHHOTO YETHIPEXyTroibHUKA. B3ammHoe
pacrnoJioxkeHue JIByX okpyxkHocted. Kacanue okpyskHocted. OOiue KacareiabHble K JBYM
OKPYKHOCTSIM.

9 KUIIACC

Pemienne TpeyrojibHUKOB



Cunyc, kocunyc, TanredHc yriioB ot 0° mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
toxaecTBo. DopMynbl mNpuBencHus. PemieHue TpeyroibHUKOB. Teopema KOCUHYCOB M
TeOpeMa CUHYCOB. PellleHne NpakTUYECKUX 33/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOpPEMBI CUHYCOB. Pelnienne 3a1a4 reOMeTpuyeCcKoi ONTHKHU.

Tpuronomerpudeckue QopMyibl Uid IUIOHIAAW TPEYTOJbHHUKA, Mapaljierorpamma,
pomb6a, Tpaneruu. @opmyna ['epona. @opmyiia miIonaau BeITYKIOTO YETHIPEXYTOJIbHUKA.

IHoxo0ue TpeyrojiLHNKOB

Xop/ibl ¥ TOJJOOHBIE TPEYTOJBHUKHN B OKPYKHOCTH. Teopema 0 Mpou3BeIEHUN OTPE3KOB
XOp[, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB CEKYIIUX, TEOpPEMa O KBaJApaTe KacaTeIbHOM.
[IpuMeHeHue Npy pelIeHnH reoMeTpudeckux 3aaad. Teopembl UeBsl 1 Menenas. [Tonstue o
TOMOTETHH.

MeTtoa KOOpAUHAT

VYpaBHeHUE NPsSMON Ha IUIOCKOCTH. YTIOBOM KOA((HUIMEHT M CBOOOIHBIN WIIEH, UX
reoMeTpudeckuii cMbici. [lapanienbHOCTh U MEPIEHANKYISIPHOCTD MPAMBIX (Uepe3 YrioBoOi
KOd(DPUIEHT).

YpaBHEeHHE OKpPYXKXHOCTH. HaxoxkaeHue nepecedeHur OKPYKHOCTEH U IPSMBIX B
koopauHatax. dopmyna paccTOsHUAS OT TOYKHA A0 npsMoi. Ilnomane napauienorpamMma B
KOOpJIMHATAX, MOHSATHE 00 OPUEHTUPOBAHHOU TuIomaau. [Ipumenenne MeToa KOOpAUHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a7a4ax.

BexTopbi

BekTopsl Ha imockocTu. CII0KEHUE U BBIMMTAHUE BEKTOPOB — MPABUJIA TPEYTOJIbHUKA U
napasuiesiorpaMmma. Y MHOKEHHE BeKTopa Ha yucio. Koopaunatel Bektopa. CloxkeHue u
BBIYMTAHHE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCJIO B KoopauHaTax. [IpumeHeHwne
BEKTOPOB B (pU3UKeE, IIEHTP Macc.

ITonsarue o Gasuce (Ha 1IOCKOCTH). PaznoxkeHuss BekTopoB mo 0Oazucy. CkanspHOE
MPOM3BEICHUE BEKTOPOB, FEOMETPUUECKUIN CMBICI 1 BEIPAXKEHHE B JEKAPTOBBIX KOOPIUHATAX.
HucTpuOyTUBHOCTh  CKaJIApHOTO  mnpou3BeneHusa.  CkalnsipHoe  NpOU3BEACHUE U
npoeurpoBanue. [[puMeHeHne CKaasipHOTO MPOU3BEACHUS BEKTOPOB ISl HAXOXKICHUS JJIUH
Y yIJoB. Pelienue reoMeTpuyecKux 3a/1a4 ¢ MOMOIIBI0 CKASIPHOTO MPOU3BEACHUS.

JIVINHA OKPYKHOCTH U IIOIIAb KPyra

IIpaBunbHBIE MHOTOYTOJNIBHUKU. JlJIMHA OKpyXHOCTU. ['pamycHas u paauaHHas mepa
yIJia, BBIYMCIECHHUE [JUH MOyr OKpyxkHocTed. Ilnomane Kkpyra, cekropa, CerMeHra.
Uctopuueckue cBeeHnst 00 M3MEPEHUH JIMHBI OKPY>KHOCTU U TUIOMIAAN KpyTa.

JIBHKEHUSA TUIOCKOCTH

HentpanbHas cumMmerpus. LlentpanbHo-cummerpudnbie (urypsl. I[loBopoTr. OceBas
cumMmeTpusi. PUrypel, CUMMETPUYHBIE OTHOCUTEJIIBHO HEKOTOpOoil ocu. llapannenbHblii
IIEPEHOC.

[Tonsitne nBwxeHus M ero cpoiicTBa. PaBeHcTBO ¢uryp. [IposiBneHuss cummeTpun B
MPUPOJIe, KUBOIKCH, CKYJbOType, apxutrekrype. Kommosunmum aBuxeHui (mpocrteiimme
npuMephl). [IpumMeHeHne B TeOMETPUUECKUX 3a/1auax.



IHPEAMETHBIE PE3YJIBTATDBI

IIpenmMeTHbIE pe3yabTaThl OCBOEHUSI IPOrPaMMbl y4€OHOr0 Kypca K KOHIy OOyueHus B /
KJ1acce.

Pacrio3naBaTh H3y4yeHHBIE TE€OMETPUYECKHE (UTYPBI, ONPEOCNISITh HUX B3aUMHOE
pacnoJioKeHue, u300paxaTh TeOMETPUUECKUE (DUTYpBI, BBINOJHATH YEPTEKU IO YCIOBHUIO
3amaun. M3MepsATh NTUHEHHbIE U YIJIOBbIE BEIWYHMHBI. PelaTe 3a1aud Ha BBIYUCIICHHUE JIJTUH
OTPE3KOB U BEJIUYHH YIJIOB.

IIpoBONTH MIPUKUIKY M OLEHKY JIMHEMHBIX U YIVIOBBIX BEJINYUH IPEIMETOB B PEAIBHON
KU3HU, pa3MEPOB NMPUPOAHBIX 00BEKTOB. Paznuyarh pa3mepbl 3TUX OOBEKTOB MO MOPSIKY
BEJINYMHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaTbCA MPU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, HCIIOJIb30BATh MPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 33/1a4.

[IpoBOINTH JOTUYECKUE PACCYKIAEHUS C UCIIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonb30BaTbCs NMPU3HAKAMHA PABEHCTBA NPSMOYIOJBHBIX TPEYTOJIbHUKOB, CBOKWCTBOM
MEJMaHbl, IPOBEACHHOW K THUIIOTEHY3€ INPSIMOYIOJBHOTO TPEYrOJbHUKA, B PEUICHUHU
r€OMETPUYECKHX 3a/]a4.

Omnpenensith napajjieIbHOCTh NPSMBIX ¢ MOMOUIbIO YIJIOB, KOTOPBIE 00pazyeT ¢ HUMHU
cexkymas. OnpenensaTe NapajuieIbHOCTh NPSIMBIX C MOMOIIbIO PABEHCTBA PACCTOSIHUM OT
TOYEK OJHOM MPSMOU 10 TOUEK APYTOM MPSIMOM.

PemaTe 3a1aun Ha KieT4aTol Oymare.

[IpoBOANTH BBIUMCIECHHUS W HAXOJIUTh YHUCIOBbIe M OyKBEHHbIE 3HAYEHHUS YIJIOB B
F€OMETPUYECKUX 3aJadaX C MCHOJB30BAaHUEM CYMMBI YIJIOB TPEYyTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPH MEPECEUEHUH JBYX MapajlieIbHbBIX
IPSAMBIX CEKyIIEel. Pemars npakTuueckue 3aa4 Ha HaXOKAEHUE YIioB. BiianeTs noHsTuemM
«reomeTpuueckoe Mecto Todek» (mamee - I'MT). Omnpenensite Ouccektpucy yria M
CEepeIMHHBIN TNepneHAuKysip K orpe3ky kak ['MT. Ilons3oBarbca monstuem I'MT npu
J0Ka3aTeNIbCTBE FT€OMETPUUYECKHUX YTBEPKICHUN U TPU PELICHUU 3a/1a4.

@opMyIHpPOBATH ONPEAEIICHNUS OKPYKHOCTH U KpPyra, XOpAbl U JUaMETPa OKPYKHOCTH,
YBEPEHHO BJIAJAECTh UX CBOMCTBAMH. YMETh JOKa3blBaThb M NPUMEHATH 3TH CBOWMCTBA IPHU
peLIeHUH 3aa4.

BiiageTs NOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbBHUKA OKPYKHOCTH, YMETh HAXOAUTH €€
1eHTp. Joka3piBaTh M MCMOJIB30BATH (PAKTHI O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYroJbHUKA
MEPECEKAIOTCS B OJAHOW TOYKE, U O TOM, YTO CEpPEAMHHBIC MEPINEHIUKYISPbl K CTOPOHAM
TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Bnagere mnonsTHEM KacaTeNbHOM K OKPYXKHOCTH, IIOJIB30BaThbCs TEOPEMOM O
MEPHEHANKYJISIPHOCTH KacaTeIbHOU U paJuyca, MPOBEJEHHOTO K TOUKE KacaHus. Jloka3pIBaTh
PAaBEHCTBO OTPE3KOB KAacaTEJIbHBIX K OKPYKHOCTH, IMPOBEACHHBIX W3 OJHOM TOYKH, U
IIPUMEHSATH 3TO B PELIEHUU T€OMETPUUECKUX 3a4au.



Jloka3piBaTh U MPUMEHSTH MPOCTEHIINE T€OMETPUUYECKUE HEPABEHCTBA, NOHUMATh HUX
NPAKTUYECKUNA CMBICIL.

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKHUE MOCTPOCHHUS C MTOMOIIBIO [IUPKYJIS U TUHEHKH.

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI TPOrPaMMBbI y4eOHOTO Kypca K KOHILYy 00y4ueHHs B 8
KJ1acce.

Pacnio3HaBaTh OCHOBHBIE BHJIbl YETBIPEXYTOJIBHUKOB, WX 3JEMEHTHI, MOJb30BAThCS HX
CBOMCTBAMH IIPHM PELICHHM T'E€OMETPUYECKHMX 3anad. Pasznmnuare NpuU3HAKM W CBOMCTBA
napajiesiorpaMmma, pom0a U npsiMOyTroJibHUKa, TOKa3bIBATh UX U YBEPEHHO MPUMEHSTH MIPU
pEIICHUHN TeOMETPUUECKHUX 3a/1ay.

Hcnonb30BaTh CBOMCTBA TOUKM MEpeceUeHUs MEJANaH TPEeyrojibHUKa (IIEHTpa Macc) B
pEelIeHUH 3aa4.

BrageTs noHATHEM CpeIHEN TMHUM TPEYTOJIbHUKA U TPANELIMH, TPUMEHATH KX CBOMCTBA
IIpU pPEIICHUH TeoMeTpuueckux 3anad. Mcmonb3oBaTh Teopemy Daiieca M TEopeMy O
MPOMOPIMOHAIBHBIX OTPE3KAX, IPUMEHITh UX JUIsl pEIICHUS TPAKTUYECKUX 3a/1a4.

Pacnio3naBaTh LIEHTpaJIbHO-CUMMETPUYHBIE (PUTYPBI U UCIOJB30BaTh UX CBOMCTBA MpH
peLIeHUH 3aa4.

Brmanerr  moHsaTHsMH  ToAoOMsT  TPEYTOJBHHMKOB,  KoddduimeHta  momaobus,
COOTBETCTBEHHBIX JJIEMEHTOB MOJOOHBIX TPEYroJbHUKOB. MMeTh mpeiacTaBieHUe o
npeoOpa3oBaHuU MoAoOus U 0 NMoaoOHBIX (urypax. Ilosp3oBaThCcsi MpU3HAKaAMU TOI00US
TPEYTOJIbHUKOB IPU PEIEHUU F€OMETPUUYECKHX 3a1a4. JJoka3pIBaTh M MPUMEHATh OTHOLIECHUS
MPOMOPIMOHAIBHOCTH B NPSMOYTOJBHBIX TpeyroibHuKax. Ilpumensate mnogoOue B
MPAKTUYECKHX 3ajjauax.

BeiBomuTh ¥ Hcnonb3oBaTh OpocTeimue (Gopmyiasl IS IUIOMIAJM TPEYroJbHUKA,
napajierorpamMma, pomoa U Tpanenuu. BerauciasaTe (pasiuyHBIMH CIIOCO0aMH) TUTOIIA b
TPEyrojbHUKAa W IUIOMAAM MHOTOYTOJbHBIX (Guryp (mojib3ysch, TrJae Heo0X0auMo,
KaJIbKYJIATOPOM). 3HaTh OTHOILIEHUE IIIOIIAaIe TOJOOHBIX (PUTYp U TPUMEHSTH PU PEUICHUU
3anay. [[puMeHsTh NOyYeHHbIE YMEHUS B IPAKTUYECKUX 3a]a4ax.

[Tonb3oBaTbesa Teopemoi [Iudaropa nnst pemieHus reoMEeTPUUYECKUX U MPAKTUYECKHUX
3ama4. CTpOUTh MAaTeMaTHYECKYH) MOJENb B MPAKTUYECKUX 3a/1a4ax, CaMOCTOSATEIBHO
IIPOBOJIUTH YEPTEK U HAXOJUTH COOTBETCTBYIOIINE JIVHBI.

Bnagers moHsTHEM BIOUCAHHOIO M LIEHTPAJIBHOTO YIJIA, yria MEXIy KacaTelbHOU U
XOpJIOW, OMMCAHHOM W BIMCAHHOW OKPYXHOCTH TPEYTrOJbHUKA M YETHIPEXYTOJIbHUKA,
MPUMEHSTH UX CBOMCTBA MPH PELICHUH 3a]1a4.

[IpuMeHsTh MOoTy4YeHHbIE 3HaHUS Ha MPAKTUKE — CTPOUTH MaTEMaTUYECKHUE MOJENH JIJIs
3a/lay peajbHOM U3HM W MNPOBOAUTH COOTBETCTBYIOUIME BBIYUCICHHUS C NMPUMEHEHUEM
o100Ms1 U TPUTOHOMETPHUH (TI0JIb3YSCh, IIe HEOOXOUMO, KATBKYJISITOPOM).

[IpeameTHBIC pe3yIbTATHl OCBOEHUS TPOTrPAMMBI yUeOHOTO Kypca K KOHITy 00y4deHus B 9
KJ1acce.

3HaTh TPUTOHOMETPUUECKHE (QYHKIIUN OCTPBIX YTJIOB, YMETh HAXOJIUTh C UX IMOMOIIBIO
pazuyHbIe BJIEMEHTHl MPSAMOYTOJIBHOTO TPEYTrOJbHUKA («PEIICHHE MPSIMOYTOJIbHBIX



TPEYTroJIbHUKOBY). HaxoauTh (C MOMOIIBIO0 KaIbKYISATOPA) JJIMHBI U YIJIbI JIsl HETAOJIUYHBIX
3HAYCHUU.

[Tonb3oBaTbes  GopMynamMu  TPUBEAEHUS U OCHOBHBIM  TPUTOHOMETPHUYECKUM
TOK/IE€CTBOM JIJIs1 HAXOXKICHHSI COOTHOLIEHU MEKy TPUTOHOMETPUYECKUMHU BETUUMHAMMU.

Jloka3plBaTh TEOpPEMY CHHYCOB W TEOPEMY KOCHUHYCOB, NPUMEHATH UX JUISA
HaXOX/JEHUSI PA3JIUYHbIX DJEMEHTOB TPEYTrOJbHUKA («PEUIEHUE TPEYTrOJIbHUKOBY»), MPHU
pelIeHUH TeOMETpUYECKUX 3ajad. [IpuMEHSTh TMOJy4YeHHbIC 3HAHUS TPU PEIICHUU
NPAKTUYECKUX 3a/1a4.

[IprMeHATh TPUTOHOMETPHUIO B 33/1a4aX HA HAXO0K/ICHUE TUIOLIAU, BBIBOJUTH U BIIAJETh
TPUTOHOMETPUUECKUMU (POpMYIIaMHu JJIs IIIOIIAIA TPEYTOIbHUKA, Tapaieaorpamma, pomoa,
Tpaneuu, BEIBOJUTh B IPUMEHATh Ghopmyny ['epoHa u hopmymy /TSl TIIOMIATN BBITYKIOTO
YEThIPEXYTOJIbHUKA.

NmeTs mnpencraBieHME O TOMOTETHH, NPUMEHATh B NPAKTHUUYECKUX CHUTYaIMSX.
Hcnonp3oBatk Teopembl UeBbl 1 MeHenast mpyu peleHny 3a1ay.

Hcrnonb30BaTh TEOPEMBI O BIMCAHHBIX YTIIAX, YIiaX MEXy XopAaMu (CEKYyIIUMU) U yTIie
MEXKJly KacaTeJIbHOM W XOpAOW MpU PEIICHHH T€OMETPUUECKUX 3aaad. Jloka3plBaTh M
IIPUMEHSATH TEOPEMBI O IPOU3BEIAEHUU OTPE3KOB XOPJ, O MPOU3BEACHUH OTPE3KOB CEKYIIHNX,
0 KBaJIpaTe KacaTeJIbHOM.

Bnagere moHATHEM KOOPIMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHUEM MpAMOW Ha
IJIOCKOCTH. BiafieTh MOHATUAMH YTIIOBOTO KO3 (GULIMEHTa U CBOOOJAHOIO WIEHA, TOHUMATh
UX T€OMETPUYECKUI CMBICII U CBSI3b YTIIOBOr0 KOA(P(UIIMEHTA C BO3PACTAHUEM U YOBIBAHUEM
TUHEHHON (yHKIMU. YMeTh pelmarb METOJAOM KOOpJAWHAT 3aJauyd, CBA3aHHBIE C
MapajuieIbHOCTBI0O W MNEPHEHAUKYISPHOCTHIO  MPAMBIX, MEPECEUECHUEM  MPSIMBIX,
HAaXO0KJEHUEM TOUYEK IEPECECUECHUS.

BriBoaHTh U BIaieTh YpaBHEHUEM OKPYKHOCTH. VICIOJIb30BaTh METOJI KOOPAUHAT JJIS
HaXOXKJEHUSl MEPECEUCHU OKPYKHOCTeH U mpsAMbIX. Bragets Gpopmynamu paccTosHHS OT
TOYKM 10 TMpsAMOM, IUIOAAM MapajuiesiorpaMMa B KOOpJAMHATaX, MMETh MOHITHE 00
OpPUEHTUPOBaHHOM  Iom@aau. [lomp30oBaThCcsi METOOOM  KOOPJAMHAT HAa IUIOCKOCTH,
MIPUMEHSTh €ro NPH PEIUICHUU T€OMETPUUECKUX U MPAKTUUYECKUX 3a1ad. [[puMeHsITh MeTox
KOOPAMHAT B MPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a/1auax.

Bianets moHsTHEM BEKTOpa. YMETh CKIAJbIBATh U BHIYUTATh BEKTOPHI, YMHOXATh Ha
YUCJI0, BJIAJIETh MPAaBHIAMHU TPEYroJIbHUKA W TMapajuiesiorpamma. Briagers mpakTU4ecKUMHu
MHTEPHPETALMUSIMU BEKTOPOB. YBEPEHHO IOJIb30BATHCS KOOPAMHATAMHM BEKTOpa. BrageTts
CJIOKEHUEM U BBIYMTAHHEM BEKTOPOB, YMHOKEHHEM BEKTOPa HAa YUCJIO B KOOPAMHATAX.

Nwmets ipeacTaBinenue o 6a3uce (Ha MIOCKOCTH). PackiianbiBaTh BEKTOPHI MO  0a3ucy.
PacknanpiBaTh BEKTOpPHl CHJI C TIOMOIIBIO MPOCLHUPOBAHUSA U TPUTOHOMETPUUYECKUX
cooTHoIIeHUH. [I[pUMEHATH MoTy4YeHHBbIC 3HAHUS B TPOCTEUINTNX (PU3MUECKUX 3a/1auax.

Brnanerb MOHSTHEM  CKAISIPHOTO  MPOU3BEJACHUS  BEKTOPOB, MOHUMATh  €ro
F€OMETPUYECKHI CMBICI M YBEPEHHO IOJIb30BAThCA €r0 BBIPAXKEHUEM B JEKAPTOBBIX
KOOpJIMHATaX. 3HaTh JUCTPUOYTUBHOCTH CKAJISIPHOIO IPOM3BEIECHUS U €ro CBS3b C



npoenupoBaHueM. [IpuMeHATh CKalsipHOE MPOU3BEACHUE BEKTOPOB JIJIsl HAXOKIECHUS IJIUH U
yriaoB. Pemare reomMeTpuyeckue 3aJadd € I[OMOIIBIO CKaJISIPHOTO IPOU3BEACHUS.
Hcnonp30BaTh CKaJsIpHOE IPOU3BEACHHE BEKTOPOB B aireOpandyeckux M (PU3NYECKUX
3aJa4ax.

BrageTs MOHATUSAMHU MPABUIILHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPY>KHOCTH, JUIMHBI YTH
OKPYKHOCTH ¥ PaJIMaHHOW MEPHI yTila, BBIUUCIATH IUIONIaAb Kpyra u ero yacteil. [lonnmars
cMbICIT yuciia 7. [[puMeHsTh MoTy4YeHHbIE YMEHUS [TPU PEIICHNN TPAKTUYECKUX 3a]a4. 3HATh
HCTOPUYECKHE CBEJCHUS 00 U3MEPEHNH AJIMHBI OKPYKHOCTHU U IUIOIIAIN Kpyra.

HmeTp mpeacTaBieHne o MpeoOpa3oBaHUU IJIOCKOCTH, O ABMXKEeHMsIX. HaxomuTe ocw,
LEHTPbl CUMMETpUU (UTYp, LEHTPHl IMOBOPOTA, HAXOAWUTH KOMIIO3ULUU MPOCTEHIINX
npeoOpa3zoBaHuid. [[puMEHSATh JBUKEHUS IIOCKOCTH MPHU PELICHUN T€OMETPUUYECKUX 3a1a4.

[IpuMeHATh MOTy4YEHHbIE 3HaHUS HAa TPAKTUKE — CTPOUTh MATEMATUUECKHAE MOJEIH JIJIs
3alady peajbHOM KMU3HU M MPOBOJUTH COOTBETCTBYIOIIHWE BBIYHUCICHUS C IPUMEHEHUEM
000MS U TPUTOHOMETPUYECKUX (DYHKIHIM (ITOJIb3YSICh, IJ1€ HEOOXOAUMO, KaJIbKYJISTOPOM).

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHHMS MMPOTPAMMBI 110 MaTeMaTHKE XapaKTepusyroTcs: 1)
MaTPUOTUYECKOE BOCIUTAHUE: NPOSBICHUEM MHTEpeca K IMPONUIOMY U HACTOSIIEMY
POCCUHCKON MATeMaTUKH, LEHHOCTHbIM OTHOIIEHUEM K JIOCTHKEHHUSIM POCCHUCKUX
MAaTeMaTUKOB U POCCUMCKON MaTeMaTUYECKOMW MIKOJIbI, K UCIIOIb30BAHUIO 3TUX JOCTHKEHUI
B JIDYTUX HayKax M NPUKIAJAHBIX cdepax; 2) TpakIaHCKOE U JyXOBHO-HPABCTBEHHOE
BOCIUTaHUE: TOTOBHOCTHIO K BBIMOJHEHUIO OOSI3aHHOCTEW TpakJAaHWHA U peau3alii ero
MpaB, MPEJCTABICHUEM O MAaTEMAaTHUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS Pa3IMUYHBIX
CTPYKTYp, SIBICHUMN, MPOLEAYp TpakAaHCKOro oOIecTBa (HampuMmep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXKJIEHHUIO OSTHUUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTIKEHU N HAYKH, 0COBHAHUEM BaKHOCTU MOPAIBHO-3THUECKUX MPUHIIUTIOB
B JICATEIILHOCTH YUYEHOIo; 3) TpyJI0BOE BOCIHUTAHHWE: YCTAHOBKOM HAa aKTHBHOE Yy4acTHE B
pELIEHUH MPAKTUYECKUX 3aJlad MAaTEMAaTHYECKOM HANpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH
MaTeMaTU4ecKoro oOpa30BaHUS HA TMPOTSHDKEHUM BCEM KU3HM IS YCIICIIHON
MpoEeCCUOHATILHON JCSATENBHOCTH W PA3BUTHEM HEOOXOJUMBIX YMEHUW, OCO3HAHHBIM
BBIOOPOM M MIOCTPOCHUEM UHIMBUIYATBHONU TPACKTOPUH 00pa30BaHUs U )KM3HEHHBIX TIJIAaHOB
C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH; 4) 5CTETUYECKOE BOCTIUTAHUE:!
CIIOCOOHOCTBIO K OSMOLMUOHATBHOMY W JCTETHYECKOMY BOCIPHUATHIO MaTEeMaTHYECKUX
OoOBEKTOB, 3aJa4y, pEHICHUM, pacCy>KIeHUH, YMEHUIO BHJETh MAaTeMAaTUYECKHE
3aKOHOMEPHOCTH B HCKYCCTBE; 5) IIEHHOCTM HAy4YHOrO I[IO3HAHUS: OpHUEHTalHuel B
NEATEIbHOCTY Ha COBPEMEHHYI0 CHUCTEMY Hay4HbIX TMPEJICTABICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI YEJIOBEKA, TPUPOIbI U OOIIECTBA, TOHMMAHUEM MaTEMaTUUECKOM
HayKH Kak c(epbl YeJIOBEUECKON NEATeIIbHOCTH, ITAlOB €€ Pa3BUTHS U 3HAUYUMOCTH IS
Pa3BUTHUS LIUBUIM3AIIMM, OBJIAJICHUEM SI3bIKOM MaTEMAaTHKU U MaTEeMaTUYECKOW KyJIbTypou
KaK CpEJICTBOM IMO3HAHUSI MUPa, OBJIaJICHUEM HaBbIKAMH HCCIIEIOBATEIIbCKON JEATeIbHOCTH;
6) ¢dusmyeckoe BocmUTaHWE, (POPMUPOBAHUE KYJIBTYPHI 3J0POBBS M IMOIMOHAIHLHOTO
0JIaromoayurs: TOTOBHOCTBIO MPUMEHITh MaTEMAaTHYECKHE 3HAHHS B WHTEPECAX CBOETO
3I0pPOBbBs, BEACHHUS 30pOBOTO 00pasza >KW3HU (3A0POBOE MHUTAaHHME, COATAaHCHUPOBAHHBIN
PEXKUM 3aHATUNA W OTIbIXa, PEryisipHas (Qu3nyeckass aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO
HaBbIKa pediekcuu, MPU3HAHUEM CBOETO IpaBa Ha OMMOKY W TAaKOro K€ IMpaBa JPYroro



YeJIoBeKa; 7) HKOJIOTMYECKOe BOCIUTAHUE: OpUEHTAIlMEN Ha MPUMEHEHHE MaTEeMaTUYECKUX
3HAHWM AJi9 peleHus 3a7ad B 00JaCTH COXPAHHOCTH OKpPYXalollel cpeibl, MIaHuPOBAHUS
MOCTYIIKOB M OILICHKH WX BO3MOXHBIX IMOCJEICTBUM I OKPY>KAIOIIEH Cpellbl, 0COZHAHUEM
rJI00aJIbHOTO XapakTepa 3KOJIOTMYECKUX MpoOJieM M MyTell MX pelieHus; §) ajantanus K
U3MEHSIOUMCS YCIIOBUSAM COIMATIBHOW U MPUPOIHOM CPeJibl: TOTOBHOCTHIO K JIEUCTBUSIM B
YCJIOBUSAX HEOMPEACICHHOCTH, TIOBBIIICHUIO YPOBHS CBOEH KOMIETEHTHOCTU 4epe3
MPAKTUYECKYIO AESATEILHOCTh, B TOM YHCIIE YMEHHUE YUUThCS Y IPYTHUX JIIOAEH, TPUoOpeTaTh
B COBMECTHOW JEATEIHPHOCTH HOBBIC 3HAHWS, HABBIKA W KOMIIETCHIIMM W3 OTBITA IPYTHX;
HEOOXOAMMOCThIO B (OPMHPOBAHWM HOBBIX 3HAHWHA, (HOPMYJIHUPOBATH HICHU, TOHSITHS,
TUTNOTE3bI 00 00BEKTAX U SIBJICHUSIX, B TOM YHCJIE paHEe HEe M3BECTHBIX, OCO3HABATH JIE(OUITUTHI
COOCTBEHHBIX 3HAHWUH M KOMIIETCHTHOCTEH, TUIAHMPOBATH CBOE Pa3BUTHE; CIIOCOOHOCTHIO
OCO3HaBaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHHUMATH CTPECCOBYIO) CHUTYallMI0 KAaK BBI3OB,
TpeOYIOIUA  KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE pEUIeHUs U JCHCTBUA,
(dbopMyIUpOBaTh U OLIEHUBATH PUCKH U MOCIEICTBUS, POPMUPOBATH OTIBIT.
METANPEAMETHBIE PE3YJIBTATDBI

B pesynbraTre OCBOEHHMSI MpOrpaMMmbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi y oOydaromierocsi OyayT chHOpMHUPOBAHBI METaNPEIMETHBIE PEe3yJIbTaThI,
XapaKTepU3yIOIIUeCss  OBJAJCHUEM I[I03HABATEIIbHBIMA  YHHUBEPCAIBHBIMU  YUEOHBIMU
JICUCTBUSAMH,  KOMMYHHKATUBHBIMH  yYHUBEPCAIbHBIMH  Y4YCOHBIMH  JICHCTBUSIMH,
PETYISTUBHBIMH  YHHBEPCAJIBHBIMH  y4eOHBIMH  JeicTBUAMH.  [lo3HaBaTelbHBIE
YHUBEpcaJibHbIe yueOHbIe aeicTBUs. [lo3HaBaTenbHbIE YHUBEPCATbHBIE YUCOHBIC ACHCTBUS
obecnieunBaroT hopMupoBaHUE 0a30BbIX KOTHUTUBHBIX MTPOILIECCOB 00yYarOmMXcsi (OCBOCHUE
METOJIOB TO3HAHUS OKPYXKAIOLIEr0 MHUpa, NMPUMEHEHUE JIOTMUECKUX, HCCIEI0BATEIbCKUX
orepaluii, ymeHuil padbotath ¢ nHpopmalueit). bazoBsie Iornyeckue ACHUCTBUS: BBIABISITh U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMATHYECKUX OOBEKTOB, TOHSITHH,
OTHOUIEHUN MEX]y MOHATUSIMH, (POPMYIHMPOBATH OIpPEACIICHUs TMOHSATUN, YCTaHABIIMBAThH
CYIIECTBEHHBIA TMPHU3HAK KIACCHU(PUKAIMKA, OCHOBAHUSA Jisi OOOOIIEHUS U CpaBHEHUS,
KpUTEPUU TMPOBOJAMMOTrO aHaln3a; BOCIPUHUMATH, (OPMYJIUPOBATH U MPEOOPa3OBBIBATH
CYXKJIEHUS: YTBEPAUTEIbHBIC U OTPHUIIATEIbHBIC, CAMHUYHbBIC, YACTHBIC U OOIIUE, YCIOBHbIC;
BBISIBIIATh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOpEUUs B (haKTax,
JTAHHBIX, HAONIOMCHUSIX W YTBEPXKICHHUAX, Mpenjaratb KpUTEPUU JUISI BBISIBICHUS
3aKOHOMEPHOCTEN 1 TPOTUBOPEUUIL; TPOBOIUTH BHIBOJIbI C UCIIOIH30BAaHUEM 3aKOHOB JIOTHUKH,
JNEIYKTUBHBIX U MHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3AKIIOUEHUHN 10 aHAJIOTUU; pa3ouparth
JI0OKa3aTeIbCTBAa MAaTEeMaTUUECKUX YTBEPKICHUM (MpsMble U OT MPOTUBHOIO), MPOBOAUTH
CaMOCTOSITENIbHO JI0Ka3aTelIbCTBA MaTeMaTU4eCKuX (PakToB, BBHICTpaMBaTh apryMEHTAlIUIO,
MIPUBOJNTHh MPUMEPHI U KOHTPIPHUMEPHI, TMPUMEHIThH METOJI MaTeMaTHYeCKOW WHIYKITUH,
000CHOBBIBaTh COOCTBEHHBIE PACCYKACHHS; BHIOMPATh CHOCOO pelleHUs Yy4yeOHOW 3aaauu
(cpaBHUBaTh HECKOJIBKO BapUaHTOB pElIEHUsI, BEIOMpATh HauOosiee MOAXOAIINNA C yUeTOM
CaMOCTOSITENIbHO ~ BBIJICJIEHHBIX KpUTEpUEB). ba3oBble HCCIIEIOBATEIbCKUE JIEUCTBUSA:
WCIIOJIH30BaTh BOIPOCHI KaK MCCIEIOBATEIBCKUNA WHCTPYMEHT TMO3HAHUSA, (HOpMYIHpPOBAThH
BOIPOCHI, (UKCUPYIONIME MPOTHBOPEUYHE, MPOOJIeMy, CaMOCTOSITEIbHO YyCTaHABIMBATh
HUCKOMOE W JaHHOe, (OpMHUPOBATH THUIIOTE3y, apTyMEHTHUPOBATH CBOKO TMO3UIIUI0, MHEHUE;
MPOBOAUTH IO CAMOCTOATEIIBHO COCTABICHHOMY IUJIaHY JKCHEPUMEHT, HCCIEIOBAHHE IO
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTEMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH OOBEKTOB MEXKIY
co0oif; caMOCTOATENbHO (OPMYJIHPOBATH OOOOIIEHWS ¥ BBIBOABI IO pe3yJibTaTam
MPOBEICHHOIO0 HAOJIOICHUS, UCCIEAOBAHMS, SKCIIEPUMEHTAa, OLEHUBATH JOCTOBEPHOCTh



MOJyYEHHBIX PE3yJbTaTOB, BBIBOJOB U 000OILEHUH; IPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE
Ipolecca, a TAKXKE BBIABUTaTh IMPEAIIOI0KEHUS O €r0 pa3BUTHH B HOBBIX yCI0BUAX. PaboTa ¢
UHpOpManMeil: BBIABIATE HEIOCTATOYHOCTh M HW30BITOYHOCTh HH(OpPMAlMM, IaHHBIX,
HEOOXOAUMBIX MJI pEIICHUs 3aJaud; BbBIOMpPATh, aHAIU3UPOBATh, CUCTEMATU3HPOBATh U
MHTEPIPETUPOBATh MH(OPMALIMIO Pa3IMYHBIX BUAOB M (OpPM MPEACTABICHUS; BbIOUPAThH
dbopMy mnpezacraBieHuss WHGOPMALMKM U HIUIIOCTPUPOBATH pEIIaeMble 3aJaud CXEMaMH,
AuarpaMMmamu, MHOM rpaduKoi U UX KOMOMHAIMSIMU; OLIEHUBATh HAJEKHOCTh HH(POPMAIIUU
MO0  KpUTEpHUsSM,  MPEIJIOKEHHBIM WA  CHOPMYJIHMPOBAHHBIM  CAMOCTOSTEIHHO.
KoMMyHHMKaTHBHBIE  yHHMBEpCaldbHbIE  Y4eOHbIE  JIEHCTBUSL: KoMMyHUKaTHUBHBIE
yHHUBEpCaJbHble Y4YeOHbIE JCHCTBUS 00ecreynBaloT CHOPMHUPOBAHHOCTH COILMATBHBIX
HABBIKOB oOOyuaronuxca. OOImieHue: BOCHPUHUMATh M (OPMYIHUPOBATH CYXICHUS B
COOTBETCTBUH C YCIOBUSIMHU U IENISIMU OOILEHUs, CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX, 1aBaTh MOSCHEHNUS 110 XOIy PELLIECHUS 3a/1a4u
U TIOJy4YEHHBIM pe3ylibTaTaM; B XOJA€ OOCYKJIEHHUs 3aJaBaThb BOIIPOCHI IO CYIIECTBY
o0CyXKJaeMOi TeMbI, MPOOJIEMbl, PEeIIaeMON 3a/ayM, BBICKA3bIBaTh WJIEH, HAlleJICHHbIE Ha
IIOMCK PELICHHUS, CONIOCTABIIATH CBOU CYKJICHHUS C CYKICHUSAMHU JPYTMX YYACTHUKOB JIHAJIOTA,
OoOHapyXUBaTh pa3jIMYUE€ U CXOJCTBO MO3ULUH, B KOPPEKTHOW ¢opMme (GOopMyIrpoBaTh
Pa3HOIIIACHSI, CBOM BO3PAXKEHUS; IIPEICTABIATD PE3YJIbTAaThl PEIICHUS 3a/1a4U, SKCIIEPUMEHTA,
MCCJIEI0BAHMS, TPOEKTA, CAMOCTOSITENIbHO BBIOMPATh ()OpMAT BBICTYIUIEHUS C YYETOM 3a/Jad
Mpe3eHTauud U ocoOeHHOocTed ayauTopuu. COTpyAHMYECTBO: NMOHMMATh M HMCIOJb30BaTh
MpPEeUMYIIEeCTBA KOMAHAHOW M HMHAMBUAYAJbHOM paldOThl MpU PEHICHHH YYEOHBIX
MaTeMaTUYeCKUX 3aJad, MPUHUMATh 1€JIb COBMECTHOW JESITENbHOCTH, IUIAHUPOBATh
OpraHU3alliI0 COBMECTHOU PabOThI, pacipeaeisaTh BUIbl pabOT, JOTOBApUBATHCS, 0OCYKIATh
MPOIECC W pe3yabTar padoThl, 0000IIaTh MHEHUS HECKOJIBKHX YEJIOBEK; y4acTBOBATb B
IpynmnoBbIX popMax paboTsl (00CYKIeHUsI, 0OMEH MHEHHUH, «MO3TOBbIE IITYPMbI» U UHBIE);
BBITIOJIHATh CBOIO YacTh pabOThl M KOOPAWHUPOBATH CBOM ACUCTBUS C APYIMMH UJICHAMHU
KOMaH/1bl, OIICHUBATh KaYECTBO pe3yJIbTaTa U KaueCTBO CBOETO BKJIaJa B OOIIMI pe3ybTaT 1o
KpUTEpUsM, CQOPMYJIUPOBAHHBIM  y4YaCTHHUKAMHU  B3aUMOJEHCTBUS.  PerynsTuBHbIC
yHUBEpCaJbHble Yy4ueOHbIE NEHCTBUS PerynsaruBHble yHUBEpCaJbHbIE yueOHbIE IEHCTBUS
o0ecneunBarOT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK U JKM3HEHHBIX HAaBBIKOB JIMYHOCTH.
CamMoopranuzanusi: BbISIBISATh IPOOIEMBI JUIsl PEIICHUS B )KU3HEHHBIX M YUEOHBIX CUTYyalHsIX,
OpUEHTHUPOBAThCA B PA3NUYHBIX TMOJAXO0JAX MPUHATHS pelmeHud (MHAMBUAYAJIBHOE,
IPYIIIOBOE); CAMOCTOSITENIBHO COCTABJIATH IJIaH, aITOPUTM PELICHUS 3aa4M (MU €ro 4acTh),
BBIOMPATH CITOCOO PEIIEHHUS C YUYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUpPOBAaTh U KOPPEKTUPOBATh BApUAHThI PEIICHHN C Y4€TOM HOBOM MH(POpPMALIMH.
CaMOKOHTpOJIb: BIaJE€Th CIOCO0AMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U pe3yibTaTa
pelIeHnsl MaTeMaTUYeCKOU 3a/1auu, CAMOMOTHUBALIMM U pedIIeKCUH; NPEIBUIETh TPYAHOCTH,
KOTOpbIE€ MOTYT BOZHUKHYTh MPU PEIICHUH 3aJa4l, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTh Ha
OCHOBE HOBBIX OOCTOATEIbCTB, HAMJIEHHBIX OIIMOOK, BBISBIEHHBIX TPYAHOCTEH; OLIEHUBATH
COOTBETCTBUE pEe3yJbTaTa JEATEIbHOCTH IOCTABJICHHOW LETHM U YCIOBUSIM, OOBICHSITH
NPUYUHBl JOCTH)KCHUS WIM HEIOCTH)KEHHUS LeNH, HaXOAWTh OIIMOKY, /JaBaTh OLIEHKY
NpUOOPETEHHOMY OMBITY. DMOLUMOHAIBHBIM WHTEIJIEKT: BBIPAXXaTh IMOLUU NPU H3yUYEHUU
MaTeMaTHYECKUX OOBEKTOB U (DaKTOB, 1aBaTh SMOIIMOHAIBHYIO OLICHKY PEIleHUs 3aJauu.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Ha3Banmue pa3nena (TeMbl) KoimuecTBo OcHoBHbBIE BH/bI 1eSITeIbHOCTH
OcHoBHOe coaep:kanne
Kypca 4acoB o0yyaromuxcs
Hauana reomerpuu. 28 Hcropust BOSHUKHOBEHUS U 3HAKOMUTBHCS C UCTOPUEN pa3BUTHUS

[Ipocreiimue
reoMeTpuyeckue GUrypsl
U ux cBoiicTBa. 3mepenue
TE€OMETPUUYECKUX BEIIUYUH

pa3BUTHS TEOMETPHH.

Hauanbnsie monstusa reomerpun. Touka,
npsiMasi, OTPE30K, JIyY.

[lonsatue 006 akcuome, Teopeme,
JIOKa3aTeIbCTBRE, ONPEACIICHUH,
CBOMCTBE, IPU3HAKE.

B3auMmHoe pacrnonokeHue ToYeK Ha
npsamoii. I3mepenue JinHbl 0TpesKa,
pacCTOSIHUE MEKTY TOUKAMH.
[TonynnockocTs u yron. Buasl yrios.
H3MepeHne BeTMYrH yIJIOB.
BeprukanbHble U CMEKHBIE YIJIBL.
[TapamnensHbie

Y NepIEHINKYISIPHBIC TPSIMBIE.
buccekrpuca yria.

Jlomanas. Buapl momaHsiX. JInnHa
JIOMaHOW. MHOTIOYTrOJIbHUKH.
[TepumeTp MHOTOYTrOJIbHUKA.

reoMeTpUu, IPUMEHEHUEM T€OMETPUH B
peanbHOU KU3HU.

DopMyITUPOBATH OCHOBHBIC MTOHSITHSI, OTPEIeIICHUS
U aKCHOMBL.

Pacnio3naBaTh M3yueHHbIE TEOMETPUUYECKUE
Gburypsl, ornpeaensaTh UX B3aUMHOE
PacmojI0KEHUE, BHITIOIHATH YEPTEXK MO YCIOBUIO
3a/1auH.

W3mepsTh TUHEWHBIEC U YTIIOBBIC BETUYHHBI
r€OMETPUUYECKUX

U TIPAKTHUYECKUX OOHEKTOB.

OrnpenensaTh «Ha TJia3» pa3Mepbl peaabHbIX
00BEKTOB, MPOBOJIUTH TPYOYIO OLIEHKY UX
pa3MepoB.

Pemate 3a1aun Ha BEIYMCIIEHUE JUTMH OTPE3KOB U
BEJIMYUH YTJIOB.

Pemate 3a1aun Ha B3aMMHOE PacIioNoKEHNE
reomerpuyeckux ¢uryp. [IpoBoautsb
KJTacCU(UKAIIUIO yTIIOB,




[ToHsiTHE O BBIMYKIIBIX

Y HEBBINYKJIBIX MHOTOYTOJIBHUKAX.
HNHCTpyMEHTHI 111 UBMEPEHUH U
MMOCTPOEHUM

BBIUNCJIATH JINHEHHBIC U YIJIOBBIE BEJIMYHHBI,
IIPOBOAUTH HEOOXOIMMBIE JJOKa3aTEIIbHbBIE
paccyXIcHHUS.

Brraucnare nepumerpsl npocreimux Guryp,
JIOMaHBIX.

Pa3nuuatk BBINYKIIbIE U HEBBIITYKJIBIE
MHOI'OYTOJIbHUKH, paBHBIE (PUTYPBI.
IIpoBoauTh NpoOCTENIINE TOCTPOCHHUS

1 U3MCPCHUS C TOMOIIBIO NHCTPYMCHTOB

TpeyronbHUKN
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Menunana, GuccekTpuca 1 BbICOTa
TPEYIrOJIbHUKA.

PaBencTtBo TpeyronpHukosB. [IepBbiii n
BTOPOW NPU3HAKN PAaBEHCTBA
TpeyrojabHUKOB. PaBHOOEipEHHBIE
TPEYTOJIBHUKU U UX CBOMCTBA.
[Ipu3Hak paBHOOEAPEHHOTO
TpEeYroJibHUKA. TpeTnii mpu3Hak
PaBEHCTBA TPEYTOJIbHUKOB.

@urypsl ¢ 0CEBOM CUMMETPHUEN.

[Ipumepsl cummeTprn B
OKPY KArOIIeM MUDPE

Pacrnio3HaBaTh mapsl paBHBIX TPEYTOJIBHUKOB
HA TOTOBBIX YepTexkax U Ha KJIeTYaTon
Oymare (c ykazaHHEM MPU3HAKOB).
OmnpenensTe napbl paBHBIX TPEYTOILHUKOB B
reOMETPHUECKUX KOHPHUTYpAIHSIX

(c ykazaHueM IpU3HAKOB). BeiBOAUTH
ciencTBuUs (paBeHCTB

COOTBETCTBYIOIIUX 3JIEMEHTOB) U3

PaBEHCTBA TPEYTOJIBHUKOB.

Hcronp30BaTh MpU3HAKK PaBEHCTBA
TPEYTOJILHUKOB B PEILICHUH T'€OMETPHUECKUX
3ajad.

®opmynupoBaTh OnpeaeaeHNus OUCCEKTPUCHI,
BBICOTHI, MEIMAHBI TPEYTOJILHUKA; CEPEINHHOTO




MEePIEHANKYIISIPA OTPE3Ka; IEpUMeTpa
TPEYroJbHUKA, OCU CUMMETPUHU (UTYPBHIL.
PacroznaBath (puUrypsl ¢ 0ceBOl CHMMETPHEH.
Pa3nuuare NoHATHA CBOWCTBA U NPU3HAKA,
(bopMyIHpPOBATH COOTBETCTBYIOLIHE JTOIMYECKHE
YTBEPKICHHUS.

Jloka3bIBaTh ¥ NPUMEHSTH CBOMCTBA U
IIPU3HAKU PAaBHOOEAPEHHOIO

TPEYroJIbHUKA B pELICHUU

r€OMETPUYECKUX 3a]1a4.

CrpouTs 4epTexH, pelaTh 3a1a4u C
MIOMOUIbIO HAX0K/IEHUS PaBHBIX
TPEYTrOJIbHUKOB.

Hcnonb30Bath MUQPOBBIE PECYPCHI

JUISL IOCTPOEHUI U UCCIIEIOBAHUS CBOMCTB
u3ydaeMbix Gpuryp u KoHQuUrypauun

[TapannensHocts. CymMma
YIJIOB MHOT'OYTOJIbHUKA
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[TapannenbHOCTh NPSMBIX.

CaolicTBa U MPU3HAKK

MapajuIebHBIX TPSMBIX.

CymMa yrIioB TpeyroibHHUKa. BHenHne
yII6l TpeyroiabHuKa. CyMMa BHYTPEHHHUX
yIJI0B MHOTOYTOJIbHUKA U BHEIIHUX YTJIOB
BBIIYKJIOT'O MHOTOYTOJIbHUKA

dopmMyTUpOBaTH MOHATHE MapaICTbHBIX
pr[MI)IX, HaXO0JUTh HpaKTI/I‘-IeCKI/Ie HpI/IMepI)I.
3HAKOMUTBHCS C UCTOPHEH Pa3BUTHSI TEOMETPUH,
MATHIM MOCTYJaToM EBKIHMAa, 3HaUeHHeM paboT
JlobadeBckoro.

W3y4ath cBOMCTBA YIIIOB, 00pa30BaHHBIX MPH
Hepece‘IeHI/H/I napannenLHHx pr[MI)IX




CEKyIIIEH.

[IpoBoauTh TOKa3aTENHCTBA NAPATIICIBHOCTH JIBYX
MPSIMBIX

C TIOMOIIIBIO YTJIOB, 00pa30BaHHBIX

IIPU IIEPECEUEHUHN ITUX MPSAMBIX TPEThEH MPSMOM.
Pasnuyars cBOMCTBA M IPU3HAKK NAapaJICIbHBIX
IPSIMBIX, IPUMEHATH UX IIPU PEILICHUU
TEOMETPUYECKUX 3a1a4. BpUuCIATh cymmy
YIJIOB TPEYTOJIbHUKA, CYMMY BHYTPEHHUX YTJIOB
MHOI'OYT'OJIbHUKA Y BHEIIHUX YIJIOB BBITYKJIOTO
MHOI'OYT'OJIbHHKA.

Haxomute 4umcioBeie u  OyKBEHHBIE
3HAUEHUs YIVIOB B TI'E€OMETPUYECKHUX
3aJa4ax C HCIIOJIb30BAHMEM TEOPEM O
CyMMe YIJIOB TPEyrOJbHUKA

Y MHOTOYTOJIbHUKA.

[TpyMeHsTh NOTy4YEHHbIE 3HAHUS

[IPU PELIEHUN FEOMETPUYECKUX 3a1a4

[TpsiMoyronbHbIe
TPEyTOJIbHUKU

[Ipu3Haky paBeHCTBA NMPSAMOYTOIBHBIX
TPEYroJILHUKOB. [lepnenaukysp n
HAaKJIOHHAs.

CBoliCTBO MeIMaHBbI MPSIMOYTOJIHHOTO
TPEYrOJIbHUKA,

Jloka3bIBaTh NpU3HAKKU PAaBEHCTBA
IIPSAAMOYTOJIBHBIX TPEYTOJIbHUKOB.
Omnpenenars napsl paBHbIX NPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB

Ha KJIeT4aTol Oymare u B FeOMETPHUECKUX




IIPOBEJIEHHON K TUIIOTEHY3€.
[IpsAMOYTOIBHBIN TPEYTONBHUK

¢ yriom B 30°

KOHpUrypamusax (¢ ykazaHueM IPU3HAKOB).
Hcnonb3oBath Npu3HAKK PAaBEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJbHUKOB, HEPABEHCTBO O
HaKJIOHHOM

U TIEPIEHANKYJISIPE B PEIICHUU T€OMETPUUECKUX
3ajad.

Jloka3piBaTh ~ CBOMCTBO  MEIHMAHBI
MPSIMOYTOJILHOTO TPEYTroJIbHUKA,
MPOBEJICHHOW K THIIOTEHY3E,

Y COOTBETCTBYIOLIUI IIPU3HAK; CBOMCTBA U
MPU3HAKU IPSIMOYTOJILHOTO TPEYTOJIbHUKA C
yriom B 30°.

[TpuMeHsITh MOTy4YeHHbIE 3HAHUS

IIPU PELIEHUN F€OMETPUYECKUX 3a1ad. Pemars
3a/1a4y Ha IPUMEHEHUE CBOMCTB IIPSMOYTOJIBHOTO
TPEYTOJIbHUKA.

Hcrons30BaTh MOTy4YEHHBIE 3aa41 IIPU
PELICHUH IIPAKTUYECKUX 3a1a4

I'eomeTpuueckue
HEpPaBEHCTBA

CooTHoOIIEHHS MEX/y CTOPOHAMU U
yTiaMH TPEYTOJbHUKA.

HepasenctBo TpeyrosnbHuka. HepaBeHcTBO
0 JUIhHE JIoMaHoW. HepaBeHCTBO Mex Iy
MEPIEeHIUKYIISIPOM U HaKJIOHHOM.
PaccrosiHre OT TOUKM 10 TIpsIMOM

BriBOgUTH HpOCTGI\/’IH_II/Ie reoOMCTPpHUICCKUC
HCPAaBCHCTBA, IOHUMATh UX MPAKTUYCCKUX CMBICIL.
Hcnons30BaTh JOKa3aHHBIE

reoOMCTPpUICCKUC HEPABCHCTBA,

CUMMCTPUIO B pCHICHUH 3a1a4




OKpy>KHOCTb. 18 OKpy>KHOCTb, XOPABI U TUAMETPBI, HX dopmynHpoBaTh ONpeeICHUs . OKPYKHOCTH,
['eomeTpuueckue Mecra cBoiicTBa. B3anMHoe pacmonoxenue XOpbl, MaMETpa U KacaTeIbHOH K OKPYKHOCTH.
touek. [locTpoenus OKPYXHOCTHU N3yyate uX cBOWCTBa, NPU3HAKH, TOCTPOCHHE
C MTOMOIIBIO IUPKYJIS U u npsmoii. KacarenbHas U cekyIuas K YepTEIKEH.
JMHEHKH OKPY’KHOCTH. HccnenoBaTh, B TOM YHCIIE HCIOIB3YS IU(POBBIE
OKpy>KHOCTb, BIHCaHHas B yroi. [lonsTue | pecypchl: OKpy>KHOCTb, BIIMCAHHYIO B YTOJ; IEHTP
0 TEOMETPUYECKOM MecTe TO4eK. [IpuMepbl| OKpYy>KHOCTH, BIIMCAHHOW B YTOJI; PABEHCTBO
TreOMETPHUYECKUX MECT TOUYCK Ha OTPE3KOB KacaTeJIbHBIX.
IUIOCKOCTH. OBnaneBarh NOHITUEM OMMCAHHON OKPY>KHOCTH
OmnwucanHasi OKPYKHOCTb TPEyTOJIbHUKA.
TpeyroibHUKA, e HeHTp. MeTox ®opmynupoBaTh ATAIbI 33/1a4 HA
T€OMETPUYECKUX MECT TOUCK IPH HOCTpoeHHe (IIOCTPOCHHE,
PELICHUH TeOMETPUYECKUX 33/1a4. JI0Ka3aTeIbCTBO, MCCIIEI0BAaHNE), IPOBOIUTD
O6ocHOBaHMS TPOCTEUIINX 3a71a4M Ha MOCTPOEHUE, OCYIIECTBIIST
MIOCTPOEHMI, 3TaIbl 3a7a4u OCHOBHBIE ITIOCTPOCHUS IUPKYJIEM U
Ha [TOCTPOEHUS, PEIICHNE 33/1a4 Ha JTMHEUKOH.
MOCTPOCHUE LIUPKYJIEM 3HaKOMUTHCS C HICTOPUEH Pa3BUTHS
U JINHEHKON reoMeTpHH, KJIAaCCHUECKUMHU 33/1a4aMU O
MOCTPOCHUHU
[ToBTOpeHue, 06001IEeHNE, 10 [ToBTOpEeHNe 1 060011IEHNE OCHOBHBIX Pemats 3a1aum, WIUTFOCTPUPYIOLIUE CBSI3U MEXIY
cucTeMaTHU3alns 3HaHUH MOHSATHI M METOJIOB Kypca 7 Kiacca pa3IMYHBIMU TEMaMHU Kypca
OBUIEE KOJIMYECTBO YACOB 102
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8 KIIACC

HasBanue paznena KosmmuectBo OcHOBHBIE BUIbI JEATEILHOCTH
(Temsl) Kypca YacoB OcHoBHOE CoftepXanye o0yyJaronmxcs
YeThIpeXyrolbHUKH 22 [Tapamienorpamm, ero Npu3Haku U N3o0paxaTh 1 HAXOAUTH Ha YEePTEKAX
cBoiictBa. [IpsiMmoyronbHUK, poMO, YETHIPEXYTOJbHUKN Pa3HbIX BHJIOB U UX DJICMCHTHI.
KBaJIpaT, X MPU3HAKK U CBOMCTBA. dopMyIUpPOBATH ONPEACTICHUS
CpenHsist TUHUS TPEYTOJIbHUKA. napajuiejorpaMmma, IpsiMOyTroJIbHHKa, poM0a,
Tpanerus. KBaJpara, Tpareiuy, paBHOOOKOH TparelnH,
PaBHOOeIpeHHAs Tparmelys, ¢ CBOMCTBA U | TPSIMOYTOJILHOMN TPATICIIHH.
MPU3HAKH. Jloka3bIBaTh M MCIOJIb30BATh
[IpsimoyronbHas Tpanenus. IIPH PEIICHUH 3a]a4 IPU3HAKH U CBOWCTBA
CpenHsist THHUS TPATICITUH. napajiesiorpaMMa, psiMOyrojibHUKa, poMoa,
Teopema ®aneca. Teopema KBaJipaTa, Tpareluun, paBHOOOKOH Tparieluu,
0 MPONOPIHUOHATIBHBIX OTpe3Kax. LleHTp NPSIMOYTOJIBHOM TPAIICIUH.
Macc TPEyroJibHUKA. Jloka3bIBaTh M MCIOJIb30BATh

LenTpanbHO-CHMMETpUHHBIE GUTYpBI MIPU pelleHnu 3a1a4 TeopeMbl Dareca u o

MPOTIOPIIMOHATIBHBIX OTPE3KaX.
®opMynupoBaTh U JOKa3bIBaTh CBOMCTBA TOUKH
nepeceueHus MeJMaH TPEYToJIbHIKA; ITOJTyJaTh
IPEICTaBICHUS O METOJIE MacC, O CBS3HU C
bu3uKOii.

®opmynupoBaTh ONpeaeIeHue

M JIOKa3bIBaTh CBOWCTBA IIEHTPAIHHO-
CUMMETPUYHBIX QUTYD.




Pemats 3a1auu ¢ HCIIOJIB30BAHUEM CBOMCTB H
IIPU3HAKOB napayiesnorpamma. [Iposoaurs
JIJICHHAE OTPE3Ka Ha PABHBIC YaCTHU C IIOMOILBIO
LUPKYJIS U JIMHEUKU.

Hcnonb30Bath MUQPOBBIE PECYPChI

JUISL HICCIIEI0OBAHUS CBOMCTB M3y4aeMbIX GUTyp U
KOH(UTypaIuii

ITomobOue
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[TomoOue TpeyroIbHUKOB,
kodpdurnment nogodus. [pusnaku
1o1I00us1 TPEYTOJIBHUKOB.
[Tpumenenne noaoous

MIPH PEIICHUN MTPAKTHYECKHUX 3aJ1ad.
BBenenre noHsTHS IPeoOpa3oOBaHUS
noxoous

Y I0JI00HBIX (hUryp

Haxonuth nogo6HbIe TPEyroJbHUKY HA
TOTOBBIX YepTeXkax, yKa3bIBaTh
COOTBETCTBYIOIME IPU3HAKH 110100U5.
OmnpenensaTs napbl Mo100HBIX
TPEYTOJIbHUKOB B T€OMETPUUECKUX
KOH(UTyparusx.

Pemars 3a1aun Ha 10100HbBIE TPEYTOJIBHUKH C
MIOMOUIbIO CAMOCTOSITEILHOTO MOCTPOEHUS
YepTEkKEH N HAXOXKACHUS TIOJJOOHBIX
TPEYTOJIILHUKOB, C YKa3aHUEM IPU3HAKOB
noxoous.

IIpoBONTE TOKA3aTENBCTBA

C MCII0JIb30BaHHEM IPU3HAKOB MOA00MS.
[TpuMeHSTH MOTyYeHHBIE 3HAHUS TIPU
pELICHUH T€OMETPUUECKUX U

MPaKTUYECKHX 3a/1a4.

3HaKOMUTbHCA C MOHATHAMHU IpeoOpa3oBaHUs
1o106ust ¥ MoI00HBIX (pUryp




ITmomans 16 TToustue mwiomanu. CBoNMCTBA IJIOMIAAEH ®opMyJIHMPOBaTH CBOMCTBA IJIONIA/IM, BBISICHATH UX

TEOMETPHUECKUX PUTYD. HaIJISIIHBIA CMBICIL.

[Ipocreitmme Gopmyibr BriBoguTh (hopmyIibl muomanu
JUIS TIJIOLIAAN TPEYTOJIbHUKA, napajuiesiorpaMma, TpeyrojabHUKa,
napasuenorpaMma, pomoa Tpaneuuu u3 Gopmyabl IO TN

u Tparnenuu. [lnomany mogqo0HeIX GuUryp PsIMOYTOJIbHUKA (KBaJpaTa).

Haxoauts minomanu guryp, n300pakeHHbIX

Ha KJIeT4yaTol OymMare, CIOJIb30BaTh

pazOueHne Ha YacTu

U JIOCTPOEHHUE.

Haxoauth momaay mogo0HsIx Guryp. Beraucnsats
TUIOUIA/IA PA3IMYHBIX MHOTOYTOIBHBIX QUTYD.
Pemars 3a1aun Ha momanb

C IPaKTUYECKUM COJIEP>KaHUEM

Teopema ITugaropa 18 Teopema Ilucdaropa. Ilpumenenue 3HaKoMUTbCA ¢ McTopuei Teopemsl [Iugaropa.

Y HayaJla TPUTOHOMETPUH teopeMmbl Iludaropa mnpu pemenun Joka3biBath TeopeMy [Iudaropa.
MIPaKTUYECKUX 3a]1a4. JloKa3pIBaTh COOTHOILICHUS MEXKIY
[IponoprnoHanbHbIE OTPE3KH IIPONOPLUMOHAIBHBIMUA OTPE3KAMU B

MIPSAMOYTOJIBHOM TPEYTOJIbHUKE U
MPUMEHSITh UX MPU PELICHUU
r€OMETPUYECKHX 3a]1a4.

Pemate 3a1aun Ha TpUMEHEHUE TEOPEMBI
[Tudaropa, B TOM 4yncie ¢ IPAaKTUIECKUM

B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.
CuHyc, KOCHHYC, TaHI€HC U
KOTaHT€HC OCTPOTO yIJia
MPSIMOYTOJIHHOTO TPEYTrOJIbHUKA.
Tpuronomerpuueckue byHKIMK
yraos B 30°, 45° u 60°




coJiep>KaHuEM.

Onpenensitb OCHOBHbBIE

TPUTOHOMETpHUECKHUe QYHKIIUU YIIia ¢
MOMOIIBIO TPSIMOYTOJIBHOTO

TPEYroJbHUKA, COCTABIISTH TAOIHILY
3HaYEHUI TPUTOHOMETPUUECKUX DYHKIUI [
OCHOBHBIX yTJIOB.

[IpuMeHATH MOJTyYeHHbIE 3HAHUS

Y YMEHUS IIPU PELICHUN IPAKTUYECKHUX 3a]1a4.
3HAKOMUTBHCS C UCTOPUEN pa3BUTHUS
TPUTOHOMETPUHU

VYIIIBI M 4ETBIPEXYTOJIbHUKY,
CBSA3aHHBIE C OKPYKHOCTBIO
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BnucanHble U IEeHTpaIbHbIE YTIIbI, YTOJI
MEXKy KacaTeabHOU

U XOPAOU. YTJIbl MEXAY XOpAaMU U
CEKYILUMHU.

BnucanHbIE U ONMCaHHBIE
4YeThIpexXyrojbHUKHU. CBOWCTBA U
MIPU3HAKH BIIMCAHHOTO
YeThIPEXYTOJIbHUKA.

B3anMHOe pacnionoxeHue 1Byx
OKpykHOCTeH. KacaHne OKpyKHOCTEH.
OO61ue KacaTelbHbIE K IBYM
OKPYKHOCTSIM

@opMynMpOBaTb  OCHOBHBIC  OIPENCIICHMUS,
CBSI3aHHbIE C yIJaMH B Kpyre (BIUCaHHBIN Yyrod,
LEHTPaJIbHBIN yrodm).

HaxonuTth BiMcaHHBIE yIUIBI, ONIUPAOIIKAECS HA
OJIHY YTy, BBIYUCIIATH YIJIbl C TOMOILIBIO
TEOPEMBI O BIIMCAHHBIX YIJIaX, TEOPEMBI O
BIICAHHOM YE€TBIPEXYTOJIbHUKE, TEOPEMBI

O LICHTPAJILHOM YTJI€.

HccnenoBath, B TOM YKCIE ¢ TOMOUIBbIO IIU(PPOBHIX
peCypcoB, BIIUCAHHbIE

Y ONMCaHHBIE YETHIPEXYTOJIbHUKH, BHIBOJIUTH

MX CBOMCTBA U IIPU3HAKH.




Hcnonb30BaTh 3TH CBOMCTBA U MPU3HAKH NIPU
pelIeHuu 3a1a4

[ToBTOpenue, o6o0IeHNE, 10 IloBTOpeHHE OCHOBHBIX IOHATUH U Pemate 3a1auu, WILUTIOCTPUPYIOLIUE CBA3U MEXIY
CUCTEMAaTH3alMsl 3HAaHUU METOZOB KypcoB 7 MW 8 KJaccos, pa3IMYHBIMM TEMaMU Kypca

0000111eHNe 3HAHU
OBIIEE KOJIMYECTBO YACOB 102
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9 KJIACC

Ha3Banmue pa3nena KosanuectBo OcHoBHbBIE BU/bI 1eSITEJIbHOCTH
OcHoBHoOe cogepkaHue
(Tembl) Kypca 4acoB 00y4aromuxcs
Pemenue TpeyroabHUKOB 22 CuHyc, KOCHHYC, TaHT€HC yTiI0B OT 0 dopMyIUpOBaTh ONPEACTICHUS

10 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO.
@opMyIIbI IPUBEICHUS.

Pemrenne tpeyronbsaukoB. Teopema
KOCHHYCOB U TEOPEMA CUHYCOB.
Pemrenne npakruyeckux 3amad ¢
HCII0JIb30BAHUEM TEOPEMBI

KOCHUHYCOB U TEOPEMBI CUHYCOB.
Tpuronomerpuueckue GopMyIIbl st
IJIOLIA/IA TPEYTOJIbHUKA,
napajuiesiorpaMmma.

®opmyna ['epona. @opmyiia miomagn
BBIIYKJIOTO YETBIPEXYTOJIbHUKA

TPUTOHOMETPUYECKUX (QYHKIUHA TYIBIX U
IPSMBIX YTJIOB.

CocraBisiaTh TabaMIly 3HAUYCHUNA
TPUTOHOMETPHUYECKUX (YHKIIUN

JUTst ocHOBHBIX yriioB oT 0 1o 180°. BeiBoguTh
COOTHOILIEHUS MEXYy TPUTOHOMETPHUUECKUMU
byskusamMu. BeiBoguTh npocreiiire GpopmyIisi
MIPUBEICHUS U3 TEOMETPUYECKUX COOOPaKESHUMH.
BriBoaUTE TeOpEMYy KOCHHYCOB U TEOPEMY CHHYCOB
(c pannycoM OMHCAHHON OKPYKHOCTH).

Pemate 3amaun o reomeTpumn

C UCIOJIb30BaHUE TEOPEM KOCHHYCOB

Y CHHYCOB, HAXOJUTh PaJINyC OMMMCAHHOU
OKPY’>KHOCTH.

Pemate mpaktuueckue 3aaadu, CBOASAIINECS K
HAXO0K/JICHUIO PA3JIMYHBIX HJIEMEHTOB
TPEYroJIbHUKA.

BBIBOIUTH TPUTOHOMETPUUECKHUE




(bopMyJIBI 7SI TUIOIIAAN TPEYTOIbHUKA,
napajuienorpamma, popmyiny I'epona, popmyiry
IIom@azay BBITYKJIOTO YCThIPCXYT'OJIbHHUKA.

Penrtate 3aZla4yM C UCIIOJIb30BAHUECM U3YUCHHBIX
TEOPEM M COOTHOIICHUIA.

Permath npakTiyeckue 3a1a4n

Ha HaXOXICHHUC IUIOMAaAN C IPUMCHCHUCM NAaHHBIX

hopmyn

[Tonobue TpeyroapHUKOB 12 Xopsl ¥ TOI0OHBIE TPEYTOTBHUKHY B Jloka3sIBaTh TEOPEMBI O IIPOU3BEIECHUH OTPE3KOB
oKpyxHOCcTU. Teopema XOpA, TEOPEMBI O IPOU3BEIECHUN OTPE3KOB
0 MPOU3BEACHUH OTPE3KOB XOP/I, CEKyIUX, TEOPEMY O KBaJIpaTe KacaTeIbHOM,
TEOPEMBI O MPOU3BEICHUN OTPE3KOB teopeMbl UeBbl 1 MeHnenas. MccnenoBaTth, B TOM
CeKyLIUX, Teopema YHCIie C MOMOIIBIO0 HU(POBBIX PECYPCOB,
0 KBajpare KacareibHou. [I[pumenenue U3y4aeMble KOHPUTYpaLUH.
IIPY PELICHUH T€OMETPUUECKUX 3a]ady. [IpuMeHATH TaHHBIE TEOPEMBI IIPU
Teopembl UeBsl 1 Menenas. [lonstue pELIEHNH TEOMETPUIECKUX 3aaY.
0 TOMOTETHH 3HAKOMUTBCS C IOHATUEM O TOMOTETHH, C €TO
MPUMEHEHHUEM, B TOM YHUCIIE
B IIPAKTUYECKUX CUTYALUSIX
Merton kKoopauHar 10 YpaBHEHHE NPSIMOI HA TIIIOCKOCTH. OcBauBaTh MOHATHE MPSIMOYTOJIBLHON CUCTEMBI

VYrnoBoii ko3 punreHT u
CBOOOIHEIN YJIeH, UX

KOOpAUHAT, ACKAPTOBLIX KOOPAWHAT TOYKHU.




TreOMETPUUYECKUN CMBICTT.
[TapannensHOCTH

Y TEPIICHIUKYJISPHOCT MPSIMBIX (depes
yIII0BO# K03hHUIMEHT). Y paBHEHHE
OKPY>KHOCTH.

Haxoxnenue nepeceyeHuii
OKPYKHOCTEH U MPSMBIX

B KoopauHaTax. dopmyna paccTosHuUs OT
TOYKH J10 TIPSMOU.

[Tnomaae napamienorpamma B
KOOpJUHATAaX, MOHSATHE

00 OpUEHTUPOBAHHOM IJIOLIA/IH.
[IpumeneHnue MeToaa KOOpAUHAT

B MPAKTHYECKU-OPUEHTUPOBAHHBIX
TreOMETPUUYECKUX 3a/1a4ax

BriBoauTh ypaBHEHUS NIPSMOIA B
KOOpJMHATaX, ypaBHEHHE
OKPY>KHOCTH.

Briaenars nonHbIi KBaapar

JUTSL HAXOKICHUSI LIGHTPA U painyca OKpPY>KHOCTH
10 €€ YPAaBHEHHUIO.

Haxoauth Touku nepecedeHus npsiMbixX U
OKPYXHOCTEH B MPSIMOYTOJILHOM cucTtemMe
KOOp/JUHAT.

Pemarp 3a1aun Ha HaXOXAEHUE PACCTOSIHUS
OT TOYKH JI0 psiMoii. BeiBoauts hopmyity
IUIOLIA/IM IapaJuleJIorpaMMa B KOOpJUHATAX,
3HAKOMUTBCS C TIOHSATUEM OPUEHTHPOBAHHON
IIOLIA/IH.

[TpuMeHsITh METOI KOOPIUHAT

B [IPAKTUYECKH-OPUEHTUPOBAHHBIX
reOMETPUUYECKUX 3a/1a4ax, UCCIE0BATh
MPUJIOKEHUS METOJ1a KOOPAUHAT

B BBIUHCJIUTEIBbHON MaTeMaTHKE U
nH(pOpMaTHUKE.

Hcnonp3oBath nu(ppOBbIE pECYPCHI IS
IIOCTPOEHHUSI U UCCIIEJOBAHUI.
3HAKOMUTBHCS ¢ UCTOPUEN pa3BUTHUS
reOMETPHUH, UCTOPUEN METO/Ia KOOPAUHAT




Bekrtopsl
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BekTtops! Ha mockoctu. CiokeHue u
BBIYMTAHUE BEKTOPOB — MpaBUiIa
TPEYroJIbHUKA U NapajljiesorpaMmma.
YMHOKEHUE BEKTOPa Ha YUCIIO.
Koopaunats! BekTopa. CrnoxxeHnue u
BBIYMTAaHUE BEKTOPOB, YMHOKEHHUE
BEKTOpa Ha YHCIIO

B KOOpAMHATAaX.

[IpumeHeHHE BEKTOPOB B (pHu3MKe, IICHTP
Macc.

[TonsTHe o 6a3uce (Ha MIOCKOCTH).
PaznoxxeHust BEKTOPOB 10 0a3ucy.
CkanspHoe Mpou3Be/IeHUEe BEKTOPOB,
TCOMETPHUYUCCKUI CMBICT M BBIPQKCHUE B
JICKapTOBBIX KOOPJIMHATAX.
JucTpuOyTUBHOCT CKAJIIPHOTO
MIPOU3BECHUSI.

CkanspHoe pou3BeIeHUE U
MPOEIMPOBAHNE.

[IpumeHeHue cKaIsipHOTO
MIPOU3BEACHUS BEKTOPOB

JUTSL HAXOXKACHUSI UTMH U YTJIOB.
Pemenue reomMmeTprueckux 3a1ad ¢
MTOMOIIIBIO CKaJSIPHOTO MPOU3BEICHUS

BBOIuTBE BEKTOPBI KaK HalPaBICHHBIE OTPE3KH,
UCCIJIEI0BaTh T€OMETPUUECKUM (IIEpEMELICHUE) U
¢bu3nueckuii (cuina) CMbICIBI BEKTOPOB.

3HaTh ONPEJEIICHUS CYMMbI U PA3HOCTH BEKTOPOB,
YMHOJKEHUS BEKTOpa Ha YUCII0, UCCIEA0BATh
r€OMETPUYECKU I

1 (PU3UYECKUN CMBICI 3TUX OIEpaIui.

Pemate reomerpruyeckue 3aga4u ¢
HCIIOJIb30BAHUEM BEKTOPOB.
HccnenoBath CBsI3b BEKTOPOB

C NOHATUSIMU PAaBHOACHCTBYIOIEH CUII U
PaBHOBECHSI CUJI, IPUMEHSATH BEKTOPBI K
IIPOCTEUIINM 3a7a9aM MEXaHUKHU

Y CTaTHUKH.

PacknanpiBate BEKTOp 110 ABYM
HCKOJUIMHCAPHBIM BCKTOPaM, paCKJIaJAblBaThb
BCKTOPBI CHJI C TIOMOIIIBIO IMTPOCHHUPOBAHUS U
TPUTOHOMCTPHYCCKUX COOTHOIIICHHIA.
OmnpenensTs CKalsIpHOE IPOU3BEACHUE BEKTOPOB
T€OMETPUYECKH

U B KOOPAMHATAX, JOKa3bIBaTh

PAaBHOCUJIBHOCTB OIIPEIECICHUI

U TUCTPUOYTUBHOCTD CKAJISIPHOTO IPOU3BEICHUS.




Bbruncnsate cyMMy, pa3HOCTb U CKaJIIpHOE
MIPOU3BE/IEHNE BEKTOPOB B KOOPAMHATAX.
[TpuMeHsTh cKaIpHOE MIPOU3BEICHUE IS
HAXOX/ICHUS JIJIUH U YTJIOB.

UccnenoBath CBsI3b CKAJISPHOTO MPOU3BEACHUS U
OpPTOTOHAJILHOTO MPOCIIUPOBAHUS, IPUMEHSATH B
3aJa4ax.

Pemarb reomMerpuueckue 3a1auu

C MIOMOUIBIO CKAJIIPHOTO ITPOU3BEICHHUS.
Pemiate 3a1aun Ha MpaKTHUECKOE IPUMEHEHHE
CKaJISIPHOTO TIPUJIOKEHHUS B (PU3UKE
(BbIUMCIIEHUE PAaOOTHI

B MEXAHUKE)

JliHa OKPYKHOCTH U
IIOLIA/Ib KpyTa
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[IpaBuUsbHBIE MHOTOYTOJIBHUKH,
BBIYHCJICHUE MX 3JIEMEHTOB.

Hucno m v 1MHa OKPY)KHOCTH. [{imHa
JIyTH OKPY>KHOCTH.

Pannannas mepa yria.

[Tnomane kpyra u ero 31eMEHTOB (CEKTOpa
Y CETMEHTA).

Brrunciienue nepuMeTpoB

U TIomajei Guryp, BKIFOYAIOIINX
3JIEMEHTBI Kpyra

DopMyIUpOBaTh ONPEAEIECHUE IPABUIIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOJIUTb UX JIEMEHTHI.
[Tonb30BaThCs MOHITUEM JUIMHBI
OKPYHOCTH, BBEJICHHBIM C ITOMOIIBIO
MIPaBWJIbHBIX MHOTOYTOJIbHUKOB, ONIPEAETATh
YUCIIO T, IJTUHY AYTH

U paJIMaHHYIO Mepy yria.

[TpoBOIUTH MEpEX0]] OT paluaHHON MEpHI yIiia K
rpalyCHOM U HA00OPOT.

OmnpenensTh iomaas Kpyra. BeiBonuth
¢dbopMyiibl (B rpagycHOMR




Y paJiIMaHHOW Mepe) JUIs JUTUH YT, TUI0Ia IeH
CEKTOPOB U CErMEHTOB. BBIUMCIIATE TUTOIAIM
CJIOKHBIX (PUTYp, BKIIFOYAFOIIUX AJIEMEHTHI
OKPY>KHOCTH (Kpyra).

HaxonuTs miomany pa3auuHbix Guryp B
3a71a4ax peajbHOU KU3HU

,HBI/I)KGHI/IH IIIIOCKOCTHU
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LentpanbHas cuMMeTpus.
LleHTpanbHO-CUMMETPUYHBIE
¢urypsr. [ToBopot. OceBast
cumMmetpusi. Purypel,
CUMMETPUYHBIE OTHOCUTEIBHO
HEKOTOPOU OCH.

ITapannensHsiil nepenoc. IlousTue
NIBIDKEHHUS U €ro cBoMcTBa. PaBeHCTBO
duryp.

[IposiBneHust cuMMeTpuun

B IIPUPOJIE, KUBOIIMCH, CKYJIBIITYpPE,
APXUTEKTYpE.

Kommno3uiuu npmxenuit (mpocreiiime
npumepsl). [Ipumenenue B
reOMETPUUYECKUX 3a/1auax

Pa30upats npumepbl, HUTIOCTPUPYIOLIUE TOHATHUS
JIBUKEHUSI, LIEHTPOB U OCENl CUMMETPUH.
DopMyJIMPOBATH ONPEACIICHUS JBUKCHUS
IIJIOCKOCTH, ITAPaJuIEIbHOTO [IEPEHO0CA, IOBOPOTA,
LIEHTPAJIbHOU U OCEBOM CUMMETPHHU.

Jloka3pIBaTh X CBOMCTBA, HAXOIUTh HEMOABHUKHbBIC
TOYKH, OCH cuMMeTpur. HaxoauTh HEHTPBI H OCH
CUMMETPUN IPOCTEHIINX PUTYP.

IIpuMeHATh nmapasuieIbHbIA NIEPEHOC U
CUMMETPHUIO MPU PEIICHUHN

r€OMETPUYECKHX 3a]1a4.

Hcnonb3oBath U@ poBbIE peCypCh s
IIOCTPOEHUI U UCCIIEIOBAHUI

npeoOpa30BaHU MITOCKOCTH

Y KOMITO3HIINH JIBHOKEHUI.




3HAKOMMTHCA € IPOSBICHUSAMYU CUMMETPUU B
IIPUPOJE, )KUBOIMCH, CKYJIBIITYPE,
apXUTEKType

[ToBTOpeHue, 060061IeHNE,
CUCTEMATH3AIUs 3HAHWUMA
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[ToBTOpEHNE OCHOBHBIX OHATUN U
METO0B KypcoB 7—9 KJ1accoB,
000011eHNe U CUCTEMATU3ALNAS 3HAHUI

CB00OIHO OTIEpUPOBATH MOHITHIMHE: PHUTYPA,
TOYKa, MpsiMasi, yroj, MHOTOYTOJIbHUK,
paBHOOEIPEHHBIN

Y PaBHOCTOPOHHU TPEYTrOJIbHHUKH,
MPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEHaHa,
OucceKkTpuca 1 BHICOTA TPEYTOJIbHUKA,
napajuiesiorpaMm, poM0, MpsSMO-yTroJIbHHUK,
KBaJIpaT, Tpareuus; OKpy>KHOCTb, KacaTeIbHas,
pPaBEHCTBO U mo100ue GUryp, TPEYroJbHUKOB;
MapajuIeNbHOCTh U MEPIEHIUKYISIPHOCTD
MPSIMBIX, YTOJI MEXAY IPSIMBIMU, CHMMETPHS
OTHOCUTCIIBHO TOYKU U HpﬂMOﬁ; JUINHA,
paccTosiHUe, BETMYMHA YTIa, TUIOIIa b,
TIEPUMETP.

Ucnonb3oBath GpopMyIibl: mepuMeTpa u
miomaan MHOIOYroJIbHUKOB, JJIMHBI
OKPY’>KHOCTH U TUIOIIAIU Kpyra, o0bemMa
NPSIMOYTOJIBHOTO MapajuIeIenune/ia.
CBOOOJHO  omepupoBaTh  MOHSATHUSMU:
NpsIMOYTOJIbHAsE ~ CUCTeMa  KOOpJIHHAT,
BCKTOP, UCIIOJIL30BAThb 3TH ITOHATUA




JUTS TIPEJICTABIICHUS JaHHBIX U PEIICHUs 3a/1a4,
B TOM YHCJIC U3 JIPYTUX YUYEOHBIX IIPEIMETOB.
Pemiate 3a1aun Ha MOBTOPEHUE OCHOBHBIX
MOHSITUH, WUTFOCTPALIUIO CBSI3EH MEXITY
Pa3IMYHBIMU YaCTSIMH Kypca.

BriOupaTs MeTOM 115 pelieHus 3a/1a4u.
[IpuMeHsTHh MOTyYEeHHbIE 3HAHUS

B CM@XHBIX 00JIaCTAX, B IPAKTUKO-
OPUEHTUPOBAHHBIX 3a7a4ax

OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME
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