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HOACHUTEJIBHAS 3AIIMCKA

['eomeTpus kak OAMH M3 OCHOBHBIX Pa3J€JIOB LMIKOJIBHOW MATEMATHUKUA, UMEIOLIUN
CBOEH LEIbI0 00ECIEeUNTh M3yYEHUE CBOMCTB U pa3MepoB (Uryp, UX OTHOIICHUH U
B3aMMHOE DAacCIIOJIOKEHHME, OINHMPAETCS Ha JIOTMYECKYI0, JOKA3aTENIbHYIO JIMHUIO.
[leHHOCTh W3yuY€HHs] TEOMETPUUM Ha YPOBHE OCHOBHOrO oO0miero oOpa3oBaHUS
3aKJII0YaeTCsl B TOM, 4YTO OOYYalONIMHCA YUYUTCS MNPOBOJUTH JIOKA3aTEJIbHBIC
pacCyXJIeHUsl, CTPOUTh JIOTUUYECKHE YMO3AKJIIOUYCHHS, JIOKa3blBaTh HCTUHHBIC
YTBEPKJICHUSA U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKICHUS
«OT TPOTUBHOTO», OTJIMYATh CBONCTBA OT MPU3HAKOB, (PopMyraupoBaTh 0OpaTHbBIC
YTBEPKJICHUS.

BTopoii 1IEHHOCTBIO HM3YUEHHUSI TE€OMETPUM SBJISICTCS MCIOJIB30BAHHE €€ Kak
WHCTPYMEHTA TIpU pPEIIEHMH KaK MATEMATUYECKUX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B PeAbHOM >XKU3HU. OOydaronuics OHKEH HAyYUTHCS OMPEICIIUTh
r€OMETPUUECKYI0 (UTYpY, ONMHUCATh CIOBAMHU JAHHBIA 4YepTEX WM PUCYHOK, HAWTU
IUIONIA/Ib 3€MEJIbHOTO Y4YacTKa, PAacCUUTaTh HEOOXOJIMMYIO JJIMHY ONTOBOJOKOHHOTO
Kabenss win TpeOyemble pa3Mepbl Tapaxka IJjisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpas, BBIUMCIMTENIbHAS JIMHUS B U3yuyeHUH reomeTpuu. llpu pemenun 3amad
NPAKTUYECKOTO XapakTepa OOYyYalolUHCs YYHUTCS CTPOUTh MaTeMaTUYeCKHe MOJEINU
peaNbHbIX JKU3HEHHBIX CUTyalluid, MPOBOAUTH BBIYUCIIEHUS U OLIEHUBATh aJI€KBATHOCTH
MOJIyYEHHOTO pe3yJIbTaTa.

Kpaiine BaxkxHO TONYEPKUBATH CBSI3M TEOMETPUM C JIPYTUMU Yy4eOHBIMU
npeIMeTaMi, MOTHBHPOBATH HCIIONB30BATh OMNpPENENCHUs TeoOMeTpuueckux ¢uryp u
MOHSITHI, JEMOHCTPUPOBATH NMPUMEHEHUE TOJYyUYEHHBIX YMEHUN B (PU3UMKE U TEXHUKE.
Otu cBsi3u Hambonee sApKO BHUIHBI B TeMmax «Bekrops», «TpuroHomerpuyueckue
COOTHOIIEHUs», «MeTtoa koopaunat» u «Teopema ITudaropar.

VYueOnpiii kypc «l'eomeTpus» BKIIOYAET CJCAYIONIME OCHOBHBIE Ppa3Ieiibl
conepxkanus: «I'eomerpudeckue GUryphl u X CBOMCTBaY, «/I3MepeHne reoMeTpUIeCcKuX
BEIIMYMH», «JleKapTOBBI KOOpAMHATHI HA IUIOCKOCTH», «BeKTopel», «JIBHXKEHHS
mIockocTy, «IIpeodbpazoBanus mog00US».

OO0miee 4YuCIO YacoB, PEKOMEHJOBAHHBIX JUIsI HM3y4eHUs Yy4eOHOro Kypca
«"eometpus», — 204 gaca: B 7 kimacce — 68 gacoB (2 daca B Hefen0), B 8 kimacce — 68
gacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacos (2 yaca B HeZICIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Hauanbnbie nonsaTus reoMetpun. Touka, npsimasi, OTPE30K, Jyd. YT0JI. BUbl yrios.
BeprukaneHble M cMexHble yIubl. buccekrpuca yria. JlomaHas, MHOIOYrOJbHUK.
[TapannenbHOCTD U NEPIEHAUKYIISIPHOCTD IIPSMBIX.

Cummetrpuunbie Qurypbl. OCHOBHBIE CBOWCTBa OcCeBOM cumMmeTpuu. [Ipumepsl
CUMMETPHUHU B OKPYKAIOIIEM MUDPE.

OcCHOBHBIE TOCTPOEHUS C MOMOILBIO HUPKYJSA U JIMHENKU. TpeyroapHUK. BricoTa,
MeauaHa, OMCCeKTpUca, UX CBOWCTBA.

PaBHOOEApEHHBIN U paBHOCTOPOHHUN TPEeYroJbHUKHU. HepaBeHCTBO TpeyroyibHUKA.

CBolicTBa M TpHU3HAKK paBHOOEIpPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBA
TPEYTrOJIbHUKOB.

CBoiicTBa M NMpPHU3HAKU MapaJUieIbHbIX NpsAMbIX. CyMma YIioB TpPEYroJIbHHKA.
Bremnue yrisl TpeyrojibHUKa.

[IpsMoyronbHblld  TpeyrodpHUK.  CBOHCTBO  MeAMaHbl  MPAMOYTOJIBHOTO
TPEyrojibHUKa, NPOBEIEHHOM K TruroreHys3e. [Ipu3Haku paBeHCTBa NPSAMOYTOJIbHBIX
TPEeYroJbHUKOB. [IpsMOyroabHbIi TpeyroiasHuk ¢ yriom B 30°.

HepaBseHncTBa B reoMeTpuu: HEPAaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, TeopeMa 0 O0JIbIlIeM yTiie U O0JbIlel CTOpOHe TpeyroibHuKa. [lepnenaukymsp
Y HaKJIOHHAas.

I'eomerprueckoe mecto Todek. buccekrpuca yria u cepeIMHHbIN NEPIICHAUKYISAP
K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOYEK.

OKpyX HOCTh M KpYT, XOpJla U IHAMETpP, UX CBOWCTBA. B3aumMHOe pacmnosoxeHue
OKpy’)kHOCTH H mpsiMod. KacarenpHas u cekymass K OKpYKHOCTU. OKpY:KHOCTb,
BIIMCAHHAs B yroJl. BrimcanHas U onucaHHasi OKPYXHOCTH TPEYTrOJIbHUKA.

8 KJIACC

Yetrpipéxyronpauku. llapamnenorpamm, ero npu3Haku M CBOWCTBA. YacTHbIE
CIIy4au apajuieorpaMmMoB (TIPSIMOYTOJTBHHUK, pOMO, KBaJpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKast Tpamnenusi, €€ CBOMCTBA U MpU3HAKU. [IpsMoyroiapHas Tpanenus.

Merton yasoenus meauansl. LlentpanbHas cumMetpus. Teopema daeca u teopema
O NPOMOPLUHOHATBHBIX OTPE3KaX.

CpenHue TUHUU TPEyroibHUKA U Tpanenuu. LleHTp Macc TpeyroabHUKa.

[Tomobue TpeyrombHUKOB, Kodpdunment mnomodbus. [lpusHaku momoOus
TPEYroJdbHUKOB. [IpuMeHenre mogo0us Mpy PemeHn: MPaAaKTUISCKUX 3a71a4.

CaoiicTBa 1momaaeil reomerpuueckux Guryp. DopMynsl a8 [IIOIMIAAU
TpeyrojbHUKa, MapajuiesorpamMma, pomba u Tpanenuu. OTHOUIEHUE IUIOMAAeH
MoA0OHBIX QUTYp.

Brruncnenue rmonianeid TPEYroJibHUKOB W MHOTOYTOJBHUKOB Ha KJIIETYATOU
Oymare.



Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mpu peuieHun
IIPAKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOrO YIVIa MPSIMOYIOJBHOTO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. TpuroHomerpuueckue (HyHKIHH YIIIOBB
30°, 45° n 60°.

BrnucanHble M LEHTpaJbHBIE YIJIbL, YTOJ MEXKIYy KacaTeIbHOM M XOpIAOH. YTJbI
MEXKy XOpAaMU U CEKyLIMMHU. BiMcaHHbIE U OMMCAaHHBIE YETBIPEXYTOJIBHUKHN. B3auMHoe
pacnonoxeHue AByX OKpykHocTeil. Kacanme oxpykHoctei. OOmue kacaTelbHbIE K
JIBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OcHOBHOE TpPUTrOHOMETPUYECKOE
TOXJECTBO. DOPMYIIbI PUBEACHHUS.

Pemenue TpeyronbHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. Pemienue
NPAKTUYECKUX 3a/1a4 C UCTIOJIb30BAHUEM T€OPEMBI KOCUHYCOB M TEOPEMbI CHHYCOB.

[IpeobpazoBanue nogodus. [Togodrie COOTBETCTBEHHBIX DIIEMEHTOB.

Teopema 0 mpou3BEIECHUU OTPE3KOB XOp[, TEOPEMbI O MPOU3BEACHUH OTPE3KOB
CEKYLIUX, TEOpEMA O KBaApaTe KacaTeJIbHOM.

Bekrop, niuHa (MOJyJib) BEKTOpa, COHAIPABICHHBIE BEKTOPBI, MPOTUBOMOI0XKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpALUU
HaJ BeKTopaMu. Pa3nokeHWe BeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatet Bektopa. CkansipHoe NpPOU3BEICHHE BEKTOPOB, IPUMEHEHHE s
HAXOXKJICHHS JJIMH U YTJIOB.

JlekapTOBbl KOOpAMHATHI HA IUIOCKOCTH. YPAaBHECHUA NPAMOA M OKPYKHOCTHUB
KOOpJIMHATaX, IEPECEYEHUE OKPYKHOCTE U NpsMbIX. MeToa KOOpAMHAT U €ro
IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[JIMHA OKPYKHOCTH. ['pagycHas v paauaHHas Mepa
yTIjla, BBIYMCIIEHUE JUIMH AYT OKpy)kHOcTel. [lnomans kpyra, cekropa, CerMeHTa.

JIBUKEHUST TUIOCKOCTH M BHYTPEHHUE CcUMMETpuu (Quryp (3JIeMeHTapHbIe
npeacrtasienus). [lapannensHelii nepenoc. [loBopor.

HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIe pe3ynbTaThl OCBOCHHUS IPOTpaMMBbl YYeOHOrO Kypca K KOHITY
o0ydeHus B 7 KJacce:

PacriozHaBaTh M3y4eHHBIE T€OMETpUUECKHE (DUTYPHI, ONMPEACNATh MX B3aWMHOE
pacrosioxkenue, u300pakaTb TeOMETpUYECKHe (UTypbl, BBIIOJHITH  YEPTEKHU
M0 YCJIIOBUIO 3a/1aud. M3MepsaTh NUMHENHBbIE U YrioOBble BEIWYMHBI. Pemarts 3amaun Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath rpyOyI0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B peajbHOMN
KU3HHU, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Paznuuarh pa3Mepbl 3TUX OOBEKTOB
10 TTOPSIAKY BEIIMYUHBI.



CTpouTh 4epTE)KH K TEOMETPUUECKUM 3a4a4aM.

Ilonp30BaThCs NpU3HAKAaMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BaTh MPU3HAKU U
CBOICTBA paBHOOEPEHHBIX TPEYTOJIBHUKOB MIPU PEILICHUH 3a/1a4.

[IpoBOAUTE JOTMYECKUE PACCYXKACHUS C MCHOJB30BAHUEM T'€OMETPUUECKUX
TEOPEM.

Ilonp30BaTeCs  NpHU3HAKAMU  PABEHCTBA  MPSMOYTOJBHBIX  TPEYTOJIbHUKOB,
CBOWCTBOM MEIUAaHbI, NPOBEAEHHOW K THUIIOTEHY3€ IPAMOYTOJIBHOIO TPEYrOJIbHUKA,
B PELIEHUU F'€OMETPUUYECKUX 3a1ay.

Onpenensate NapajuieIbHOCTh MNPSAMBIX C MOMOUIBIO YIJIOB, KOTOpblEe 00paszyer
¢ HUMHU cekymas. Onpeneniars NapayIeJbHOCTh MNPSIMBIX C MOMOIIBK PaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IIPSMOU A0 TOYEK APYIrod MPSIMOM.

Pemath 3a1aun Ha KieT4aToil Oymare.

[TpoBOAUTH BBIYKMCIICHUS U HAXOJUTh YUCIIOBbIE W OYKBEHHBIC 3HAUYECHMS YIJIOB

B T€OMETPUUYECKUX 3aJa4ax C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB U
MHOTOYTOJIbHUKOB, ~CBOMCTB yIJIOB, OOpa30BaHHbIX TMpU MEPECEYCHUH JIBYX
napajuieJIbHbIX IPSAMBIX CEKylIel. PemaTs npakTuueckue 3a/1aui Ha HaX0KJICHUE YTJIOB.

Brnanerp NOHATHEM TEOMETPUYECKOIO MeECTa TOYEK. YMEThb ONPENEIATh
OMCCEKTPUCY yIJla ¥ CepeIMHHBIN MEPIEHANKYIIAP K OTPE3KY KaKk T€OMETPUUECKUE MecTa
TOYEK.

@opMyIupoOBaTh ONPEACICHUS OKPYKHOCTM U Kpyra, XOpAbl M JIHaMeTpa
OKPYKHOCTH, II0JIb30BAaThCSI X CBOMCTBAMHU. YMETh IPUMEHATH 3TH CBOWCTBA IIpU
peleHnH 3a1ay.

Bitamers moHATHEM ONIMCAHHOM OKOJIO TPEYTIOJIBHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ uentp. llonb3oBaTbhest (pakTaMM O TOM, YTO OHMCCEKTPUCHI YIJIOB TPEYroJbHUKA
[IEPECEKAIOTCA B OJHOM TOUYKE, U O TOM, YTO CEPEAUHHBIC NIEPIICHAUKYJIAPHI K CTOPOHAM
TPEYroJIbHUKA IEPECEKAIOTCS B OJTHON TOYKE.

Bnagers mnoHsiTHEM KacaTeIbHOM K OKPYXKHOCTH, IIOJB30BATHCS TEOPEMOKO
IIEPIIEHINUKYJIIPHOCTH KacaTeJIbHOM U paanyca, IPOBEAEHHOIO K TOYKE KaCaHUS.

Ilonp30BaTbCsAd MPOCTEUINMMHM T'€OMETPUYECKMMM HEPABEHCTBAMH, INOHMMAaTh HX
MPAKTUYECKUNA CMBICI.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKHE IIOCTPOEHUSA C IOMOLIBIO LHUPKYIA M
JIMHEVKH.

[IpeameTHBIe pe3ylbTaThl OCBOSCHHSI TPOrpPaMMBI  y4eOHOTO Kypca K KOHITY
oOydeHus B 8 Kjacce:

Pacno3naBaTh OCHOBHBIE BUABI YETBIPEXYT OJIbHUKOB, UX 3JIEMEHTHI, ITOJIb30BaThCS
MX CBOWCTBAMHU IIPU PEIICHUU F€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKH MEPECEUEHUs] MEIAUaH TPEYroyibHUKA (LIEHTpa Macc)
B PEILICHUM 3aJa4.

Binanete noHsiTHEM CpelHEN JIMHUM TPEYrOJbHUKA W TpaIelU, NPUMEHSITh UX
CBOWCTBA IIPU PEUICHUHU TeoMeTpruueckux 3agad. [lonb3zoBaTbcs Teopemoit Paneca



U TEOPEMOW O MPONOPLUUOHAIBHBIX OTPE3Kax, IPUMEHATb WX I PELICHUSA
[IPAKTUYECKUX 3a/1a4.

[IpyuMeHsAT, NpU3HAKU NOA00MSI TPEYrOJbHUKOB B PEIICHUH T€OMETPHYECKUX
3a/1au.

[lonb3oBaThcst Teopemoir Iludaropa s pemieHHsT TEOMETPUYECKUX U
MpaKkTUYEeCKUX 3a1ad. CTpOUTh MATEMAaTUUYECKYI0 MOJENb B IMPAKTUYECKHUX 3a/1ayax,
CaMOCTOSTENBHO J€J1aTh YePTEXK U HAXOAUTh COOTBETCTBYIOIUE JUIMHBI.

BiianeTs NOHATUSAMU CHHYCA, KOCHHYCA U TAHT'€HCA OCTPOTO yIUIa IPSIMOYIOJIBHOTO
TpeyrojibHuKa. 1101p30BaThCs STUMU NOHATUAMMU JUISI PELLIEHUS IPAKTUYECKUX 3aay.

Boruncnars  (pa3iuyHbIMU  CIOCOOAMH) IUIOIIAJb TPEYrojbHUKA W IUIOUIAAH
MHOTOYTOJIbHBIX (PUryp (MOJB3ysCh, I/I€ HEOOXOAMMO, KaJdbKylsTopoMm). [IpumeHsTh
IIOJIy4YECHHBIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Biianets NOHATHSIMU BIMCAHHOTO U LICHTPAJIBHOIO YIJIA, UCIOJb30BATh TEOPEMBI
O BIIMCAHHBIX YIJIaX, YIJIaX MEXAY XOpJaMu (CEKYIIMMH) U yIJIe MEXKy KacaTelbHON U
XOpJIOU MPU PEIICHUHA T€OMETPUUYECKUX 3a]ay.

Bianetp mOHATHEM ONKMCAaHHOTO YETBIPEXYIOJBHUKA, IPUMEHATh CBOWCTBA
ONMCAaHHOTO YETHIPEXYTOJbHUKA IIPU PELLICHUH 3a/a4.

IIpuMeHATh ONyYEHHbIE 3HAaHUS HA IIPAKTUKE — CTPOUTH MATEMAaTHUECKUE MOJEIIN
JUIL 3alad  pEAJIbHOW JKM3HM U IPOBOAUTH COOTBETCTBYIOIIUE  BBIYUCIICHUS
C IpPUMEHEHHEM TMOoA0OMs U TPUTOHOMETpUM (TMOdB3YsSCh, TJ€ HEOOXOIUMO,
KUIBKYJIATOPOM).

[IpenMeTHBIC peE3ylbTaTHl OCBOCHHS TNPOTPAMMBI y4eOHOTO Kypca K KOHITY
oOydeHnus B 9 KJjacce:

3HaTh TPUTOHOMETPUUECKHE (DYHKIIUM OCTPBIX YIJIOB, HAXOAUTh C MX MOMOIIBIO
pa3IUYHBIE DJIEMEHTHl MPSIMOYTOJBHOTO TPEYroJibHUKA («PEIICHUE MPSMOYTOJIbHBIX
TPEYroibHUKOBY»). HaxoauTh (¢ MOMOLIBIO KaJNbKYJISATOpa) IIWHBI M YIJbl JJIA
HETaOJIMYHBIX 3HAUYCHU.

[Tonb3oBaThcst (opMylaMu TMPUBENCHUS M OCHOBHBIM TPHUTOHOMETPUYECKUM
TOXKIECTBOM Il HAXOXIEHUS COOTHOUIEHWW MEXAYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonp3oBaTh TEOPEMBI CHHYCOB M KOCHHYCOB JJISI HAXOXICHUSI Pa3IUYHBIX
AJIEMEHTOB TPEYTOJbHHUKA («PEIIEHUE TPEYrOJbHUKOBY), IPUMEHITh UX MPU PEIICHUU
r€OMETPUYECKHUX 3a]1a4.

Bnagets moHsTHSMU mpeoOpa3oBaHUS MOMOOUS, COOTBETCTBEHHBIX JJIEMEHTOB
noaoOHbIx (uryp. Ilonp3oBaThes cBoWcTBaMM MOAOOUSI MPOU3BOJBHBIX (QUTYP, YMETh
BBIYUCIIATH IJIMHBI M HAXOJAUTH YIJIbl Y MOJ0OHBIX Quryp. [IpuMeHsTh cBoiiCcTBa MOA00Us
B MPAKTUYECKUX 3ajayax. YMeTb MPUBOAUTH MpPUMEpPbl MOAOOHBIX (UTYPB
OKpY’KaIoIIEM MUPE.

[Tonb30BaThCsl TEOpEeMaMH O MPOU3BEIAECHUU OTPE3KOB XOpJ, O MPOU3BEICHUU
OTPE3KOB CEKYIIHX, O KBaIpaTe KacaTeabHO.



[lonb30BaThCS BEKTOpAaMU, MOHUMATh UX T€OMETPUUYECKUNA U (PU3NYECKUNA CMBICIH,
NPUMEHATh HMX B PpEUICHUUM TEOMETpUYECKUMX U (¢u3nueckux 3anad. l[IpumeHsTsb
CKaJISIPHOE IIPOU3BEACHHUE BEKTOPOB ISl HAXO0XKIACHUS JJIUH U YIJIOB.

ITonp30BaTbCd METOIOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €r0 B PELICHUU
F€OMETPUYECKUX U NPAKTUYECKUX 3aa4.

Braners NOHATHSIMU NPaBUJIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY’KHOCTH, JJIUHBI
IYyTW OKPY’KHOCTH M PAJUaHHOM MEPHI YIJId, YMETh BBIUYUCIATH IUIOLIAAb KPyra U €ro
yacTel. IIpuMeHsaTh nojryyeHHblE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxomuth ocu (MM IEHTPBI) CUMMETPUU (PUTYDP, TPUMEHSTH JBHKCHUS IJIOCKOCTH
B [IPOCTEUIIINX CIIyYasX.

[IpuMeHSATh NONyYEHHbBIE 3HAaHUS HA MPAKTUKE — CTPOUTh MAaTEMATHUECKNE MOJETN
U1 3aa4  pEeajJbHOM JKU3HM UM IIPOBOAUTH COOTBETCTBYIOIIME  BBIYHUCIICHUSA
C TMpUMEHEHUEM TMOoA00Us M TPUTOHOMETPUYECKUX (PYHKIUN (MONB3YsCh, T
HE0OXO0UMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HanmenoBanue pasgena |KoaudecTBo OcHOBHOE OcHOBHBIE BUJIBI AEATENBHOCTA 00YHYAIOITUXCS

(Tembl) Kypca 4acoB coaepKaHue
IIpocreiimue 14 [Ipocreiimue DopMyIMPOBATH OCHOBHBIE ITOHATHUS U ONIPEACIICHUS.
reoMeTpudeckue QUrypsl u reOMETPUYECKUE Pacno3naBaTh U3yueHHbIE T€OMETPUUECKHE (PUTYPHI,
ux cBoucTBa. M3smepenue OOBEKTBHI. onpeaesATh UX B3aUMHOE PACIOJIOKEHUE, BHINOJIHATH
FEOMETPUYECKUX BETUUNH MHOroyrosiapHuK, 4epTEXK 110 YCIOBUIO 3aaUU.
JIOMaHasl. IIpoBoauTH NpOCTENIINE TOCTPOEHHUS C IIOMOILBIO LIUPKYJIS

CMexXHBIE U
BEPTUKAJIbHBIE YTJIBI.
PaGota

C MPOCTEUITUMU
YepTEKAMHU.
H3mepeHnne mMHENHbIX
Y YTJIOBBIX BEJIMYHH,
BBIYMCIICHUE OTPE3KOB
Y YTJIOB

1 JTUHEUKHU.

N3mepaTh TUHEHHBIE U YTJIOBBIC BEIMUMHBI TEOMETPUUCCKUX
U TIPAKTUYECKUX 0OBEKTOB.

OnpeneasiTh «Ha IJ1a3» pa3Mepbl pealbHbIX 00BEKTOB,
MPOBOAUTH IPYOYIO OIIEHKY UX PA3MEPOB.

PemaTth 3a71a4n Ha BRIYUCIICHUE IJTUH OTPE3KOB M BEITUYHH
YTJIOB.

PemaTth 3a7a4n Ha B3aMMHOE PACITOJIOKCHHUE
TeOMETPUIECKUX (UTYD.

IIpoBoauTh KIIaCCUPUKAIIUIO YTIOB, BBIYHCIATH
JIMHEWHBIC U YTJIOBbIC BEJIMYUHBI, IPOBOAUTH
HEOOXO0AMMBIE JOKa3aTeIbHBIE PACCYKICHUS.
3HAKOMUTBCS ¢ UCTOPHE Pa3BUTUS TEOMETPUU

TpeyroabHUKN

22

[IoHsATHE O paBHBIX
TPEYTrOJIbHUKAX U

Pacno3HaBaTh napbl paBHbIX TPEYTOJILHUKOB Ha TOTOBBIX
yepTexax (C ykazaHUEeM MPHU3HAKOB).




MePBUYHBIC
npeACTaBICHUs

0 paBHBIX UTypax.
Tpu npusHaka
paBEHCTBA
TPEYTrOJbLHUKOB.
[IpusHaku paBeHCTBa
MPSMOYTOJBHBIX
TPEYTrOJIbLHUKOB.
CBOMCTBO MeaHAHBI
IPSMOYTOJIBLHOTO
TpPEyroibHUKA,
MIPOBEAEHHOMN

K TUIIOTEHY3E.
PaBHOGeApeHHbIE U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u cBOKCTBA
paBHOOEIPEHHOTO
TPEYroJabHUKA.
Hepagencrtna

B FT€OMETPUHU.
[IpssMOYyTONBHBIN
TPEYTOJbHUK C YIJIOM
B 30°

BbIBOIUTH CIIeICTBUS (PABEHCTB COOTBETCTBYIOIIMX
AIIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.

@ opmyJIMPOBATH OINPEICIICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIBHOTO, IPSIMOYTOJIBHOT'O, PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OUCCEKTPHUCHI, BHICOTHI,
MEIMaHbl TPEYTOJbHUKA; CEPETUHHOTO MEPIICHINKYIISIpa
OTpe3Ka; MepuMeTpa TPEyroJbHHKa.

@ opMyJMPOBATH CBOKCTBA U TPU3HAKU PaBHOOCIPEHHOTO
TPEYTOJbHHKA.

CTpouTh 4epTeKU, peliaTh 3aJa4H C TIOMOIIBIO
HAXO0XKJICHUSI PABHBIX TPEYTOJTLHUKOB.

IIpuMeHATH MPU3HAKHA PABEHCTBA MPSIMOYTOJILHBIX
TPEyroJbHUKOB B 3aj[adax.

Hcnoab3oBaTh U(POBHIE peCypCH AJIS HCC/Ie0BAHMSA
CBOMCTB U3y4aeMbIX (QUTYD.

3HAKOMHUTBCS ¢ HCTOPHEi pa3BUTHUS FEOMETPUU




[TapannenbHble IpsAMBIE,
CyMMa yIJIOB TPEYTOJIbHUKA

14

[TapannenbHbie
IIpsIMBIE, UX CBOMCTBA.
Haxkpecrt nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHUE YTJIbI,
00pa3oBaHHbIE

IIPU IEPECECYEHUN
napaieNIbHbIX
NPSAMBIX CEKYILEN ).
[Ipu3zHax
napajuieIbHOCTU
NPSAMBIX YEPE3
PaBEHCTBO PACCTOSIHUM
OT TOYEK OTHOU
MPSAMOM 10 BTOPOM
MIPSMOM.

Cymma yrJioB
TPEyroJIbHUKA.
Bremnue yribl
TPEYroJIbHUKA

DopMyIMPOBATH MOHATHE NIAPAJIICIBHBIX IIPAMBIX,
HAXOAUTH IIPAKTUYECKUE IIPUMEDBI.

M3yuaTh cBOMCTBA yIi0B, 00pa30BaHHBIX MPU NIEPECEUECHUN
IapajuyleabHbIX OPAMbIX cekyliei. IIpoBoaurs
JA0KA3aTeIbCTBA NIAPAIJIEIBHOCTH ABYX IPSMBIX C TOMOLIBIO
YIJI0B, 00pa30BaHHBIX MPH MEPECEUECHUU ITUX MPSAMBIX
TPEThEN MPSAMOM.

BeIyKcJIATH CyMMY YIJIOB TPEYIOJIbHUKA U MHOT'OYT OJIbHUKA.
HaxoauTsb uncnoBbie 1 OYKBEHHbIE 3HAUCHUS YTIJIOB

B TEOMETPHUUYECKUX 3a7a4aX C UCIIOJb30BAHUEM TCOPEM

0 CyMMe€ yTIJIOB TPEYTOJIbHUKA U MHOTOYT'OJIBHUKA.
3HAKOMMTBHCH C MCTOPHEH pa3BUTHS T€OMETPUN

OKpyXHOCTb U KPYT.
I'eomerpuueckue
ITOCTPOCHUS

14

OKpy»XHOCTB, XOpJ1a U
JIAAMETP UX CBOWCTBA.
KacarenbHas

K OKPY>KHOCTH.

OKpyX HOCTBb,
BITMCAHHAS B YTOJI.

DopMyIHPOBATH ONpeAe/IeHUsI . OKPYKHOCTH, XOPABI,
JIMaMeTpa U KacaTellbHOU K OKpykHOCTU. U3yuyaTh nx
CBOWCTBA, PU3HAKU, CTPOUTH YEPTEKHU.
HccaenoBarp, B TOM YncCiie HCNOJAb3YS HU(POBbIE
pecypcebl: OKPYKHOCTh, BIMCAHHYIO B YIOJI; LIEHTP
OKPY>KHOCTH, BIMCAHHOM B YIOJI; PABEHCTBO OTPE3KOB

10




Ilonsatue o 'MT,
IIPUMEHEHHE

B 3a7a4ax.
buccekrpuca u
CEepEIUHHBIN
NEPHEHAUKYIISAP
KaK T€OMETPUUYECKUE
MECTa TOYEK.
OKpyX HOCTBb,
ONMCaHHasl 0KOJIO
TPEYTOJbHUKA.
OKpY>KHOCTb,
BIIMCAHHAs

B TPEYTOJIbHUK.
[Ipocrenimme
3aa4u

Ha IIOCTPOEHUE

KacaTeNbHBIX.
HUcnoas3zoBats metoa ['MT miis nokasarenscTBa TEOpEM

O MepeceyeHrH OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX EPIICHANKYISIPOB K CTOPOHAM TPEYTOJIbHUKA

¢ momotso ['MT.

OBJageBaTh NOHATUSAMU BIIMCAHHOW U OTIMCAHHOU
OKPY>KHOCTEU TPEYrOJIbHUKA, HAXOAUTh LIEHTPbI 3TUX
OKPY>KHOCTEH.

Pematb OCHOBHBIE 3a/1a4M HA MOCTPOEHHUE: yIiia, PABHOTO
JAHHOMY; CEPEANHHOTO MEPIECHINKYIISIPA TaHHOTO OTPE3Ka;
MPSIMOM, TPOXOAILIECH Yepe3 TaHHYIO TOUKY U
NePIEHIUKYIIPHON JaHHOM MPSIMO; OMCCEKTPUCHI TAHHOTO
yIJIa; TPEYTOJIbHUKOB

I10 PAa3JIUYHBIM 3JIEMEHTaM.

3HAKOMMTBHCH C MCTOPHEH pa3BUTHS T€OMETPUU

[ToBTOpeHue, 06001IEHNE 4 [ToBTOpEHUE 1 PemaTthb 3a1a4uu Ha TOBTOPECHUE, MILTIOCTPHUPYIOIINUE CBSI3H
3HAHHUU 000011IeHe OCHOBHBIX | MEXAY pa3TUYHBIMUA YaCTSIMH Kypca

MIOHATUN U METOJIOB

Kypca / Kjiacca
OBIEE KOJIMYECTBO 68

YACOB IIO [TIPOT'PAMME

11




8 KJIIACC

0 TIPOMOPIIMOHATBHBIX
OTpe3Kax, MoJ00HbBIC
TPEYTrOJbHUKHU

TeopeMa

0 TMPOTIOPITMOHAIEHBIX
OTpe3Kax.

Cpenusst TuHUS
TPEYTroJbHUKA.

HanmenoBanue pasgena | Komnuectso OcHOBHOE OcHOBHBIE BUJBI AEATENBHOCTA 00YHAIOITUXCS
(Tembl) Kypca 4acoB coaepKaHue

UeThIpEXYTrOIbHUKH 12 [Tapamnenorpamm, ero | M300paxkaTh U HAXOAUTH HA YEPTEKAX
NIPU3HAKHA U CBOMCTBA. | YETHIPEXYTOJIBLHUKU PA3HBIX BUJIOB U UX JIEMEHTHI.
YacTHble ciiyyan @opmMyJIMpPOBATH ONpeeJIeHHsI: TTapauieorpamma,
napajuieIorpaMMoB npsIMOYTOJiIbHUKa, poMOa, KBaJipaTa, Tpareluuu, paBHOOOKOM
(MpSIMOYTOJILHUK, Tpaneuu, NpsMOyroJIbHONU Tpanenuu.
pomO, KBajapar), ux Jloka3bIBaTh U HCHOJIB30BATH MPH PellleHNH 33124
IIPU3HAKU U CBOWCTBA. | MPHU3HAKU M CBOMCTBA: NapajiesiorpaMmma,
Tpaneuus. npsIMOYTOJIbHUKA, poMOa, KBaJpara, Tpareluuu, paBHOOOKOM
PaBHoOOKas 1 Tpaneuuu, NpIMOyroJIbHOW Tpaneiuu.
IPSAMOYTOJIbHAsS IIpumMeHsTH MeTO YABOCHUS MEANAHBI TPEYTOJIbHUKA.
TparenyH. Hcnonb3oBaTh UPPOBBIE PECYPCHI I UCCIETOBAHUS
Meron yaBoeHust CBOMCTB M3y4aeMbIX QUTYD.
MeEJIUaHBbl. 3HAKOMMTBHCS C MCTOPHE pa3BUTHS T€OMETPUU
LlenTpanbHas
CUMMETpHUS

Teopema daieca u Teopema 15 Teopema @aneca u IIpoBoaAUTH MOCTPOECHMSI C TOMOUIBIO HUPKYJIS U TUHEVKH

C UCIOJb30BaHue TeopeMbl Dasieca U TEOpEMBI

O IMMPONOPIIMOHAIIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MIPONOPLIMOHAIIBHBIN OTPE3OK.

IIpoBoauTh 10KA3aTEJABCTBO TOTO, YTO MEIUAHBI
TPEYroJIbHUKA EPECEKAIOTCSA B OJHOM TOUYKE, U HAXOAUTh

12




Tpanenus, e€ cpeaHss
JIUHUSA.
[IponnoprmoHanbHbIE
OTPE3KHU.

LenTp macc

B TPEYTOJIbHUKE.
[lonoGHbIE
TPEYroJabHUKU. Tpu
npu3HaKa Moaoous
TPEYTrOJIbHUKOB.
[Ipumenenue
moxo0us

IIPU PELICHUU
IIPAKTUYECKUX 3a]1a4

CBSI3b C IIEHTPOM Macc, HAXOAUTh OTHOIICHHE, B KOTOPOM
MEJTUAHBI ISTISATCS TOUKON UX IepeceUCHUS.

HaxoauTh o100HBIE TPEYTOJIPHUKHA HA TOTOBBIX YEPTEIKAX
C YKa3aHHUEM COOTBETCTBYIOIINX MPU3HAKOB ITOA00HS.
PemaTsh 3a1a4n Ha MOJ00HBIE TPEYTOIHHUKH C TIOMOIIHIO
CaMOCTOSITEIILHOTO TIOCTPOCHHS YePTSIKEH M HAXOXKICHHUS
M0JIOOHBIX TPEYTOJTHLHUKOB.

IIpoBoauTH 10KA3aTEJIbCTBA C UCIIOJE30BaHUEM
MIPU3HAKOB MO00MS.

Jloka3bIBaTh TPY MPHU3HAKA TI0I00MS TPEYTOJIBHIKOB.
IpuMeHATH TOJTYYCHHBIC 3HAHMS TIPU PEIICHUN
TCOMETPUYCCKUX U MPAKTHYCCKHUX 3a/1a4.

3HAKOMHUTBHCS C HCTOPHEl Pa3BUTHS T€OMETPHUH

IImomans. Haxoxnenune
IJIOIIA/IEH TPEYTOJIbHUKOB
¥ MHOTOYTOJIBHBIX (DUTYD.
[Tnomanu mogoOHBIX puryp

14

CBolicTBa 1JIomaaeu
reOMETPUUECKUX
duryp.

DopMyJIbI

JUTS TTOIIA N
TPEYroJbHUKA,
napajiesorpaMmma,
Tpaneuum.
Brerancnenue
TUIOIIAJIEH CIIOKHBIX

buryp.

OgiageBaTh NEPBUYHBIMH MPeEACTABJIEHUSIMU 00 00111eH
TEOPHUH IUIOAIHU (MEPHI), (POPMYIUPOBATH CBOICTBA
TUTONIA/IH, BBIACHITH UX HATJISTHBIN CMBICIT.

BoiBoauTh (hOpMYITBI TUIOMIAAM MTapaieorpamMma,
TPEYTroJibHUKA, TPANeuu U3 GopMyJIIbl TIIOMIAIH
NpsIMOYTOJIbHUKA (KBajapata).

BoiBoauTh (POPMYIIBI MIIOMIAINA BBITTYKIOTO
YETHIPEXYTOJIbHUKA YEPE3 AUATOHAIIA U YTOJl MEKLy HUMH.
Haxomutsb mioniaau puryp, n300paxEHHbIX Ha KIIETYaTON
Oymare, HCNoJib30BaTh pa3oreHne PUrypsl Ha YaCTH U
JIOCTpanuBaHUE.

13



[Tnomanu guryp

Ha KJIeT4aTou Oymare.
ITnomany momoOHBIX
duryp.

3agaun

C IPaKTUYECKUM
COJICp>)KaHHEM.
Pemienue 3amau

C MOMOIIILI0 METO/1a
BCIIOMOT'aTeIbHOMN
IJIOIIA N

Pa30upars npuMepsbl UCIIOJIB30BAHUS BCIIOMOTATEIBHOM
IJIOIAIN JUUISl PELIEHUSI TEOMETPUUECKUX 3a/1a4.
Haxoauts miomnaau nogo0HbIX GUryp.

BbIuncsiTh 10111 pa3IMYHBIX MHOTOYTOJIBHBIX (DUTYD.
Pemath 3aga4m Ha MJI01A1b C IPAKTUYECKUM
COJIep’KaHUEM

Teopema ITudaropa u
Hayaja TPUTOHOMETPHHU

10

Teopema Iludaropa, u

€€ IPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUYECKUX
GbyHKIHI 0cTpOro

yTIJIa IPSIMOYTOJIBHOTO

TPEYroJibHUKA,
TPUTOHOMETPUUYECKHUE
COOTHOIIIEHUS

B IIPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPHUUIECKOC
TOXKIECTBO

JlokazbiBaTh Teopemy [ludaropa, ucnosab3oBaTh e

B ITPAKTUYECKUX BBIYUCICHUSX.

@opmMyJHpPOBATH ONPEEICHUS TPUTOHOMETPHUUECKUX
GyHKIMN OCTPOTrO YyIJia, MPOBEPATH X KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUYECKHE COOTHOLLICHUS

B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccnenoBaTh COOTHOIIEHUSI MEXITY CTOPOHAMH B
PSIMOYTOJILHBIX TPEYTOJIbHUKAX ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnonab3oBaTh GOpMYIIbI IPUBEACHHS U OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO JJIs1 HAXOXKICHUS
COOTHOUIIEHUN MEXKTy TPUTOHOMETPUYECKUMU (PYHKIUSAMHU
Pa3JIMYHBIX OCTPBIX YTJIOB.

IIpuMeHsITH NOJIyYeHHbIE 3HAHUSI 1 YMEHHUS TIPU PELICHUN
MPaKTUYECKUX 3a]1ay.

3HAKOMUTBLCH € UCTOPHEH Pa3BUTHS TEOMETPUN

14



YTibl B OKPYKHOCTH.
Bniucanusble 1 onrcaHHbIe
YEThIPEXYTOJIbHUKH.
KacarenbHbie

K oKpykHOCTH. Kacanune
OKPYKHOCTEU

13

Bnucanneie u
LIECHTPAJIbHBIC YTJIbI,
YTOJl MEXKITY
KacaTeJIbHOM U
XOpAOH.

Yrisl MEXIY
XOpJlaMu U
CEKYIIUMHU.
Bnucannsie u
OITMCAHHEBIC
YETHIPEXYTOJILHUKH,
WX IPU3HAKU U
CBOMCTBA.
[Ipumenenune r3Tux
CBOMCTB

IIPU PEIIEHUU
F€OMETPUUECKHUX
3ajad4.

Bzaumnoe
pACIIONIOXKEHUE IBYX
OKPY>KHOCTEH, 001IIHe
KacaTeJbHBIC.
Kacanwue
OKPY>KHOCTEU

®opmMyJIMPOBATH OCHOBHBIE ONPE/ICIICHHUS], CBI3aAHHBIC

C YIJIaMH B Kpyre (BOUCaHHBINA yroJ, EHTPaJIbHbIA yIrom).
HaxoauTthb BOMCaHHBIE YTIIbI, ONUPAIOIINECS HA OHY JIYTY,
BBIYHMCJATH YIJIBI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yTJlax, TEOPEMBI O BIIMCAHHOM YETBIPEXYT OJIbHUKE,
TEOPEMBI O UEHTPAIBHOM YTJIE.

HccaenoBaTh, B TOM 4KCiie C TOMOIIBIO HU(PPOBHIX
pecypcoB, BHMCAHHBIE U ONTMCAHHbBIC YETBIPEXYTOJIBHUKH,
BBIBOMTH MX CBOKWCTBA U IPU3HAKHU.

Hcnmoab30BaTh 5TH CBOMCTBA U MPU3HAKU IPH PELIEHUN
3a1a4

15




[ToBTOpenue, 06001IEHKE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha NOBTOPEHUE, WILTIOCTPUPYIOLINE CBS3U
3HaHUU OCHOBHBIX IMOHATUM U | MEXAY pa3IMYHBIMU YaCTSIMU Kypca
METOA0B KypcoB 7 1 8
KJIacCOB, 0000IIIeHHE
3HAaHUU
OBUIEE KOJIMYECTBO 68
UYACOB I10 TTPO'PAMME
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9 KVIACC

MeTtpuueckue
COOTHOIIIEHUS
B OKPYKHOCTH

0 MpeoOpa3oBaHUH
II0JTO0HSI.
COOTBETCTBCHHEIC
9JI€MEHTHI ITOJ00OHBIX
duryp.

Teopema

0 IIPOU3BE/ICHUH
OTPE3KOB XOP/I,
Teopema

HanmenoBanue pasgena | Komnuectso OcHOBHOE OcHOBHBIE BUJBI AEATENBHOCTA 00YUAIOITUXCS
(Tembl) Kypca 4acoB coaepKaHue

Tpuronomerpus. Teopemsl 16 Onpenenenue DopMyIHPOBATH ONIPEAEJEHUS TPUTOHOMETPUYECKUX

KOCHHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIMH TYIIBIX U IPSMBIX YTJIOB.

Peuienue TpeyrojibHUKOB ¢dyuknuit yriaos ot 0° | BbIBOAUTEL TEOPEMY KOCHHYCOB M TEOPEMY CUHYCOB
1o 180°. ®opmyiibl (c pamuycoM OMMCaHHON OKPYKHOCTH).
[PUBEICHHUS. BoeiBoauTh hopmyiibl A1 BLIYMCICHUS MJIOIIAAEH
TeopeMa KOCHHYCOB, C HCMOJIb30BAHUEM TeopeM TpUroHomeTpuu (dpopmyia
TeopeMa CHHYCOB. MJIOIIAM TPEYTOJbHUKA YEPE3 JIBE CTOPOHBI U YTOJI MEXKIY
Pemenue HUMH, popMyJIa TUTOMAIN YETHIPEXYTOJIbHUKA YEPE3 €To
TPEYTrOJIbHUKOB. AUAroHajinu U yroJj MCExay HI/IMI/I)
HpaKTquCKoe Pemath TPEYTOJIbHUKHU.
NpUMEHEHUE PewmaTe npaktryeckue 3a1auu, CBOIAIINECS
JI0Ka3aHHBIX TEOPEM K HAXOXKJICHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYIOJIbHUKA

[Ipeo6pazoBanue mogoousi. 10 [TonsiTue OcBauBaTh NOHSITHE ITPEOOPA30BAHUS TTOJOOUS.

HccaenoBaTh OTHOIICHUE IMHEHHBIX 2JIEMEHTOB (PUTYP
pu Mpeodpa3oBaHUM MO00MS.

HaxoauTh npuMepsl og00us B OKpYKaromien
JIEUCTBUTEIIBHOCTH.

BbIBOAMTH METPUUYECKHE COOTHOLIECHUS MEXIY OTPE3KAMHU
XOp/JI, CEKYLIMX M KacaTeJIbHbIX C UCIIOJIb30BAaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJIHLHUKOB.

PemaTh reoMeTprueCcKue 3a1a4M U 3a]1a491 U3 pEaTbHON
YKU3HU C UCTIOJIb30BAHUEM MOI00HBIX TPEYTOJbHUKOB
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0 IPOU3BEACHUU
OTPE3KOB CEKYIIUX,
Teopema O KBaJpare
KacaTeJIbHOM.
[Ipumenenue

B PELICHUU
reOMETPUUECKUX
3aja4

BexTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHHUE
Y BEIYMTaHUE
BEKTOPOB,
YMHOKEHUE BEKTOPA
Ha YHCIIO.
DU3NYECKUHN U
F€OMETPUYECKUHN
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOPaM.
Koopaunatsr
BEKTOpA.

CkansipHoe
MIPOU3BEJCHHE
BEKTOPOB, €TI0

Hcnonab30BaTh BEKTOPHI KaK HApaBICHHBIE OTPE3KH,
uccJie0BaTh TeOMETPUUECKUH (TIepeMeIlieHne) U
¢bu3rueckuii (cuia) CMbICIBI BEKTOPOB.

3HaTh onpeeJieHUusl CyMMbl U pa3HOCTH BEKTOPOB,
YMHOXEHHsI BEKTOpa Ha YHUCII0, MCCIIe10BATh
reoMEeTpUYECKU U PU3NYECKUI CMBICIIBI 3TUX OTIEpaLH.
Pemath reoMeTpuuecKue 3a1a4M ¢ UCIOJIb30BaHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP 110 JBYM HEKOJJIMHEAPHBIM
BEKTOPaM.

Hcnonb30BaTh CKAISIPHOE IPOU3BEAECHUE BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOMCTBA.

BbIuncisiTb CyMMy, pa3HOCTb U CKAJIIPHOE MPOU3BEICHNE
BEKTOPOB B KOOpAMHATAX.

IIpuMeHATH CKaJIsIpHOE NPOU3BEICHNE ISl HAXOXKIACHUS
JUIMH U YTJIOB

18




IIPUMEHEHUE
JIJIA HAXOXKJICHUS
JUIAH Y YTJIOB.
Pemenue 3amau

C MMOMOMIIBIO BEKTOPOB.
HpI/IMeHeHI/IG BCKTOPOB

JUTSL peleHus 3a/1a4y
buzuku

I[eKapTOBI)I KOOpANHATHI
Ha IIJIOCKOCTH

JlexapToBbI
KOOPJMHAThI TOYEK
Ha TUIOCKOCTH.

YpaBHEHUE IPSIMOMU.

YpaBHeHUE
OKPY’KHOCTH.
Koopaunate! Touek
nepeceyeHus
OKPYKHOCTH H
MIPSMOM.

Meton koopauHAT
IIPU PELICHUU
F€OMETPUYECKUX

3aga4d, MPaKTUHICCKUX

3aJgad

OcBauBaTh NOHSITHE MIPSIMOYTOJIBHONU CHCTEMBI
KOOPJAMHAT, IEKaPTOBBIX KOOPAMHAT TOUKH.

BbIBOAMTH ypaBHEHUE MIPSMON U OKPY>KHOCTU. BbI1easITh
MOJIHBIM KBaJIpaT IJIsl HAXO0XKACHUS IIEHTpa U pajunyca
OKPYXHOCTH T10 €€ ypaBHEHHUIO.

PemaTh 3a1a4m Ha HAXOXK/IEHUE TOUEK MEepeCceUeHUs
NPSIMBIX U OKPY>KHOCTEH € IMTOMOIIBIO METO]a KOOPAUHAT.
Hcnosb30BaTh CBOKWCTBA YIIIOBOTO KO3 dHUITMEeHTa IPAMOi
IIPU pEIICHUU 3a]1a4, JIJIsl OTIPECIICHUS] PACTIONIOKEHUS
MIPSIMOM.

IIpuMeHsITH KOOPIUHATHI IPU PEIICHUH T€OMETPUUECKUX U
MPAKTUYECKUX 3a71a4, JUIsl TOCTPOCHUS MAaTEeMATHYECKUX
MOJENel peanabHbIX 3a/1a4 («METOJI KOOPAUHATY).
ITosb30BaThCS 1UISI TOCTPOCHUS U UCCIICIOBAHUI

U (POBBIMH PECYPCAMH.

3HAKOMHTBLCS C MCTOPHEH Pa3BUTHS T€OMETPUU
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IIpaBunbHbIE
MHOT'OYT'OJIbHUKH.
JImMHa OKpY>KHOCTH U
IJI0IAAb Kpyra.
Brruncnenue momanen

[IpaBunbHbIE
MHOTOYTOJIbHUKHU.
Ywucno w. JlauHa
OKPYKHOCTH, IyT1
OKPYKHOCTH.
Panuannas mepa
yria.

[Lnomane kpyra,
CEKTOpa, CETMEHTA

DopMyIMPOBATH OINPEICIICHUE TPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIEMECHTHI.

IToab30BaTHCS NOHATUEM AJIMHBI OKPY’KHOCTH, BBGI[éHHBIM

C IOMOILBIO TPaBUJIbHBIX MHOTOYT'OJIBHUKOB, ONPEAe/IsATh
YUCJIO T, JJIMHY AYTU U PaJUaHHYIO MEPY yIJIa.
IIpoBoauTh mepexoa OT paMaHHON MEpHI yria

K IPalyCHOM U Ha0OOPOT.

OmnpenensiTe mIomaab Kpyra.

BoiBoauTh popMmy.ibl (B rpalyCHON U pauaHHON Mepe)
JUISL JJIMH 1YT, TUIOAJEN CEKTOPOB U CETMEHTOB.
Boruncasats miomanu Guryp, BKIOYAIOUUX 3JI€MEHThI
OKPY>XKHOCTH (Kpyra).

HaxoauTh 1utomany B 3a1a4ax peajlbHOU KU3HU

,HBI/I)KG:HI/I}I IIJIOCKOCTH

[TonsiTHE O NBUKEHUU
MJIOCKOCTH.
[TapannenbHbIi
NEPEHOC, IOBOPOT
[Ipumenenune

IIPY PELICHUH 3a]1a4

Pa30upars npuMepsl, WUTFOCTPUPYIOIINE MOHITHUS
JBUKCHUSL.

D@ opMyJIMPOBATh ONPEIEIECHUS MapaIeIbHOr0 MEPEHOCa,
IIOBOPOTa U OCEBOM CUMMETpHUU. BBIBOAUTH UX CBOWCTBA,
HAXOIMTh HETIOJB)KHBIE TOUKH.

HaxoauTh EHTPHI U OCH CUMMETPHI MPOCTEUITUX (HUTYDP.
IIpuMeHATH MapajyIeIbHbIN IEPEHOC U CUMMETPHUIO IIPH
pEIICHUH TeOMETPUUYECKHX 3a1ad (pa30upaTh MPUMEPHI).
HNcnoab30BaTh 111 TOCTPOCHUS M UCCIICTOBAHUN

U pOBBIC PECypPChI

[ToBTOpeHME, 0000IICHNE,
CUCTEMAaTHU3alv 3HAHUI

[loBTOpEHUE
OCHOBHBIX ITOHATUU U

OnepupoBath NoHATHAMU: (DUTYpa, TOUKA, IPsSMAas, YTrod,
MHOT'OYT'OJIbHUK, PABHOOEIPEHHBII 1 paBHOCTOPOHHHUIA
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METOJ0B KypcoB 7—9
KJIacCOB, 0000IIIEHHE
Y CUCTEMATHU3aLHs
3HAHUU.
[Ipocreiimue
rEOMETPUYECKUE
buryps u ux
cBolicTBa. M3smepenue
r€OMETPUUECKUX
BEJINYMH.
TpeyroabHUKH.
[TapannenbHbie U
NEePIEHIUKYIISIPHBIE
psIMBIE.

OKpyX HOCTb 1 KpYT.
I'eomeTpuueckue
MOCTPOCHUA. YTJIbI
B OKPY>KHOCTH.
Bnucannseie u
OIMCaHHBIE
OKPY’KHOCTH
MHOI'OYTI'OJIBHUKOB.
[Ipsamas u
OKPY’KHOCTb.
YeThIpEXYrOJIbHUKH.
Bnucanneie

TPEYTrOJIbHUKH, MPSAMOYTOJbHBIN TPEYTrOJbHUK, MEUAHA,
OHCCEeKTpHCa U BbICOTA TPEYTOJIbHUKA, NApAILIEIOrPAMM,
poMO, MPSIMOYTOJIbHUK, KBaJIpaT, TPAMEIs; OKPYKHOCTD,
KacaTeJbHas; paBeHCTBO U Moaodue uryp,
TPEYTroJIbHUKOB; MapAJUICIbHOCTh U NEPIEH IUKYISPHOCTD
MPSIMBIX, YTOJ MEXKY NPIMBIMUA, CAMMETPUSI OTHOCUTEIIHHO
TOYKH U TIPSMOM; JJIMHA, PACCTOSIHUE, BEJIMYMHA YIIIa,
MJI0IIab, IEPUMETP.

Hcnonb3oBaTth popMyJibl: IEpUMETPaA U MIIOIIAIH
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH U TIOIIAIA KPYyTa,
00BEMa IPSIMOYTOJIBHOTO Mapasuieenurea.
OnepupoBath NOHATHAMM: TIPSIMOYTOJIbHAs CUCTEMA
KOOPJMHAT, BEKTOP; MCIOJIb30BATH 3TH MOHATHUS IS
NIPEACTABICHUS TaHHBIX U PELICHUS 33]1a4, B TOM YHUCIIE

U3 IPYTUX Y4EOHBIX MPEIMETOB.

Pemats 3a1auu Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WJUTFOCTPALMIO CBSI3€M MEXAY pa3IMuHbIMU YaCTSIMU Kypca.
Bri0upaTh MeTO /17151 peuIeHus 3aJa4u.

PemiaTe 3a1a4M 13 NOBCETHEBHOMN KU3HU
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U OTIMCAHHBIE
YETHIPEXYTOJIbHUKHU.
Teopema Iludaropa u
Havasa
TPUTOHOMETPHUH.
Pemenue o6mux
TPEYTrOJIbHUKOB.
[IpaBunbHbIE
MHOT'OYTOJIbHUKH.
[TpeobpazoBanus
MJIOCKOCTH.
JBmxkenus. [Togooue.
CummeTtpusi.

I Inmomans.
Brruucnenue
rororaaei. Inomagn
oTI00HBIX uryp.
JlexapToBbI
KOOPJWHATHI HA
MJIOCKOCTH.

BekTopsl

Ha TUIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I1O [TIPOT'PAMME

68
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