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OEJAEPAJ/IBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«I'’EOMETPUS» B /-9 KITACCAX

HOACHUTEJIBHASA 3AITMCKA

['eomeTpus kak OAWMH M3 OCHOBHBIX Pa3[EeiiOB IIKOJbHOW MAaTEMATUKH, UMEIOLIAMN
CBOEH LeIbI0 00ECIEeYUTh U3yYEHUE CBOMCTB U pa3MepoB (UIYp, UX OTHOLICHUUA U
B3aMMHOE PAacCIIOJIOKEHHUE, ONUPAETCS Ha JIOTHYECKYH0, JIOKAa3aTEJbHYI0 JIMHHUIO.
[leHHOCTh W3yuYEHHs] TEOMETPUUM HAa YPOBHE OCHOBHOIO o0OIIero o00pa3oBaHUs
3aKJII0YaeTCsl B TOM, 4YTO OOYYaroOUIUMHCS YYMUTCS MPOBOJUTH JIOKA3aTelbHbIC
pacCyXJeHusl, CTPOUTh JIOTUYECKUE YMO3AKJIIOUECHUS, JOKa3blBaTh HCTUHHBIC
YTBEPKJICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJUTH PACCYXKICHUS
«OT TPOTHUBHOTOY», OTJIMYATh CBOWCTBA OT MPHU3HAKOB, (POPMYIUPOBATH OOpaTHBIE
YTBEPKICHUS.

BTopoii 1IEHHOCTBIO H3YyYEHHUSI TEOMETPUM SBJISICTCS MCIOJB30BaHHE €€ Kak
WHCTPYMEHTAa TIPU pPEIICHUH KaK MaTeMaTUYECKHWX, TaK W NPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B peaIbHOM >KU3HU. OOydaromuiics TOJDKEH HAYyYUThCS ONpEeeTUTh
T€OMETPUYECKYI0 (PUTYpYy, OMHCATh CIOBAMU JIaHHBIM UYEPTEXK WM PUCYHOK, HAWUTH
IUIONIA/Ib 3€MEJIbHOTO Y4YacTKa, pacCyUTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOIO
Kabenst unu TpebyeMble pa3Mephbl rapaxka i aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMACIWTENbHAS JIMHUS B H3ydeHHM reomerpuu. llpm pemenun 3amau
NPAKTUYECKOTO XapakTepa OOYy4aroUIUHCs YYUTCS CTPOUTh MAaT€MAaTUYECKHE MOJENH
peabHbIX JKU3HEHHBIX CUTYallui, IPOBOJUTHh BBIYHUCICHHS U OLIEHUBATH aJJI€KBATHOCTh
MOJIYYEHHOTO pe3yibTara.

Kpaiine BaxkHO mMOMYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU Y4eOHBIMU
npeIMeTaMHi, MOTHBHPOBATh HCIOJB30BaTh OINPEACICHUS TeOMETPUUECKUX (Guryp u
MOHSITHI, JEMOHCTPUPOBATh MPUMEHEHUE MOTYYEHHBIX YMEHHUM B (PU3HUKE U TEXHUKE.
Oty cBA3U Hambojee SPKO BUAHBI B TeMax «Bektopwl», «TpUTOHOMETpUYECKHE
COOTHOIICHUs», «Metoz koopauHaT» u «Teopema [ludaropay.

VYueOnbiii kypc «['eomerpusi» BKIIOYAET CIEAYIONINE OCHOBHBIC Ppa3/Ieibl
conepxkanus: «I'eomerpuueckue pUrypsl u uX cBocTBay, «M3MepeHne reoMeTpuIecKux
BEJIIMUMH», «/[eKkapTOBBI KOOpPAMHATBI Ha IUIOCKOCTH», «BexTopb», «/IBuxkeHuUs
mIockocTy, «IIpeodpazoBanus mog00us».

OOmiee 4MCIO YacoB, PEKOMEHAOBAHHBIX JUIsi M3y4eHHUsl y4eOHOro Kypca
«["eomerpusi», — 204 vaca: B 7 kiacce — 68 gacoB (2 Jaca B Hemenmo), B 8 Kimacce —
68 yacoB (2 yaca B Hezielo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Hauvaneuble monaTusa reometpun. Touka, psmas, OTPE30K, Jyd. YToja. Buasl yrios.
BeprukanbHbie U cMmexHble Yribl. buccektpuca yria. JlomMaHas, MHOTOYTOJIbHUK.
[TapannenbHOCTh U NMEPIEHIUKYIISIPHOCTD MPSIMBIX.

Cummetrpuunbie purypsl. OCHOBHBIE CBOMCTBAa OCEeBOM cumMmeTpuu. [Ipumeps
CHUMMETPHUHU B OKPYKAIOIIEM MHUPE.

OCHOBHBIE TTOCTPOEHHUS C TOMOIIBIO LUPKYJA U JUHEHKU. TpeyronbHuk. BricoTa,
MeauaHa, OMCCEeKTpUca, UX CBOWCTBA.

PaBHOOE1peHHBIN U PABHOCTOPOHHUMN TpeyroibHUKN. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa M TpPHU3HAKKW PaBHOOEIPEHHOrO TpeyroyibHUKA. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CgolicTBa M TpU3HAKK TapajeiabHbIX NpsiMbIX. CyMma YTIJIOB TPEYTrOJbHHKA.
BremnHue yriel TpeyrojabHUKA.

[IpsamoyronbHblii  TpeyrodbHUK.  CBOWCTBO  MeAUWaHBl  MPSMOYTOJILHOTO
TPEYroJgbHUKa, MPOBEAEHHOM K runoreHyse. [Ipu3Haku paBeHCTBA NPSAMOYTOJBHBIX
TPEyroJibHUKOB. [IpAMOYTONbHBIN TPEYTONbHUK C YIJIOM B 30°.

HepaseHncTBa B reomerpun: HEPaAaBEHCTBO TPEYIrOJIbHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, TeopeMa 0 OOJIBIIEM YTJIe ¥ OOJIbIIel cTOpoHe TpeyroyibHuKa. [lepnenaukymsp
Y HaKJIOHHAas.

I'eomerprueckoe mecto Touek. buccekrpuca yriia u cepeIUHHBIN NEPIEHIUKYIISP
K OTPE3KYy KaK T€OMETPUUYECKHE MECTA TOYEK.

OKpyXHOCTb U KpYT, XOpJia U JIUAMETP, UX CBOICTBA. B3auMHOE pacmonokeHue
OKpy)KHOCTH W mnpsimoil. KacartenbHass u cekymass K OKpPYKHOCTH. OKpYy>KHOCTB,
BIIMCAHHAs B YroJl. BricaHHas U ONKMCaHHAasi OKPYKHOCTU TPEYTOJIbHUKA.

8 KVIACC

Yerpipéxyronpauku. [lapammenorpamm, ero Inmpu3HakKu M CBOWCTBA. YacTHbIE
CJIy4au mapajijiesiorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHoOoOKast Tpanerusi, €€ CBOWCTBA U MpU3HaKu. [IpsMoyronsHas Tpamemus.

Merton ynBoenust meauansl. LlenTpanbHas cummetpust. Teopema Paneca u reopemMa
O IPONOPLHMOHAIBHBIX OTPE3KaX.

CpenHue TuHUY TpEeyroyibHUKA U Tpaneuuu. LIeHTp Macc TpeyroyibHUKA.

[Tomobue TpeyronbHUKOB, Kodhdumuent moxodus. [lpuzHaku momobwus
TPEyroibHUKOB. [IpuMeHenre no100us npu penieHuy NPakTUUYEeCKUX 3a/1au.

CaoiicTBa miomaneil reomerpudyeckux Quryp. Dopmynsl s IUIOWAIU
TpeyroibHUKa, NapaiesorpaMma, pombOa u Tpanenuu. OTHOUIEHUE TMIOMIaAeH
oA0OHBIX QUTyp.

Brruncnenune momaned TPEYrOJbHUKOB M MHOTOYIOJIBHUKOB Ha KJIIETYAaTOU
Oymare.



Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mpu pemeHun
MIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yIjla IPSAMOYTOJIBHOIO TpPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. TpPUrOHOMETpUYECKHE (PYHKLUU YIJIOB B
30°, 45° u 60°.

BrnucanHble M LEHTpPAJIbHBIE YIUIBI, YIOJI MEXAY KAacaTeJIbHOM M XOPAOW. YTIIBI
MEKly XOpJaMH U CEKYIIMMU. BrincaHHbIE M ONTMCAaHHBIE YETHIPEXYTOJIBHUKH. B3anMHoOe
pacnonoxeHue AByX OKpyxkHocTed. Kacanuwe okxpyxnHocteil. OOmue kacaTeiabHble K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. DOPMYJIIbI IPUBEICHHUS.

Pemenue TpeyrompHukoB. Teopema KOCHHYCOB U Teopema CUHYCOB. Pemienue
NPAKTUYECKUX 3324 C UCIIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMbI CHHYCOB.

[IpeobpazoBanue nogaodus. [Togodre COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 mpousBeACHUH OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEKYIIIHX, TEOpEMa O KBaJpaTe KacaTeIbHOM!.

Bekrop, nimHa (MOIyJib) BEKTOpPA, COHANIPABIEHHBIE BEKTOPBI, TPOTHUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluu
HaJ, BeKTopamu. Pa3nmoxeHue BeKTOpa 0O JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatelt BekTopa. CKalsipHOE TPOU3BEACHUE BEKTOPOB, NPHUMEHEHUE HJIS
HAXOKJICHHS JJIUH U YTJIOB.

JlexkapTOBbl KOOpJAMHATHI HA IUIOCKOCTH. YPaBHECHUS NPSAMOM U OKPYKHOCTH B
KOOpJIMHATAaX, MEPECEUCHUE OKPYKHOCTEW M NpsAMbIX. MeToa KoopaMHAT U €ro
IPUMEHEHUE.

[IpaBriibHBIE MHOTOYTOJIBHUKU. J[TMHA OKpYKHOCTH. ['pajiycHas v paguaHHas mepa
yria, BBIYUCIEHUE JUIMH AYT OKpykHOocTel. [nomane kpyra, cekropa, CErMeHTa.

JIBuKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUH (uryp (dIeMeHTapHbIe
npeacrtasienus). [lapannensHeiil nepeHoc. [loBopor.

INPEAMETHBIE PE3YJIBTATBI

IIpeameTHBIe pe3ynbTaThl OCBOCHHS IMPOTPAaMMBI  YIEOHOTO Kypca K KOHILY
oOydeHus B 7 Kjaacce:

PacriozHaBaTh M3ydeHHBIE TE€OMETPUYECKHE (DUTYpHI, ONMPEACNATh MX B3aHMMHOE
pacmoyioKeHHe, W300pakaTh TEeOMETpUYECKHe (UTYPHI, BBIMOIHATH  UYEPTEKH
[0 YCIOBHIO 331a4u. M3MepsATh JMHEWHBIE W YIJIOBbIE BEIMYMHBI. Pemare 3amaun Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYHH YTJIOB.

Jlenath rpyOyr0 OLEHKY JMHEWHBIX U YTJIOBBIX BEJIIMYMUH MPEIMETOB B pEabHOU
KU3HHU, PA3MEpPOB MNPHUPOJHBIX OOBEKTOB. PaznuuaTh pa3smepsl 3TUX OOBEKTOB IO
MOPSAJKY BEJIUYUHBL.



CTpouTh 4epTE)KH K TEOMETPUYECKUM 331a4aM.

Ilonp30BaThCs MpU3HAKaMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BATh NMPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIBHUKOB IPU PEIICHUH 3a/1a4.

IIpoBOAUTE TOTHYECKUE PACCYKAECHUS C UCIIOIB30BAHUEM I'€OMETPUYECKUX TEOPEM.

Ilonp30BaTbCs  NpPU3HAKAMM  PABEHCTBA  MPSAMOYIOJIBHBIX  TPEYTOJIBHUKOB,
CBOMCTBOM Me€EJMaHbl, IPOBEAEHHON K TMIOTEHY3€ NMPSIMOYTOJIBHOTO TPEYTrOJbHHKA, B
pELIEHNN TEOMETPUYECKUX 3a/1a4.

Onpenensate MapajuiebHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 0Opasyer
¢ HUMH cekymas. Onpenenars NapauieIbHOCTh NPSMBIX C TOMOILIBID PaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM MpsMOi.

Pemate 3a1aun Ha KieTyaTon Oymare.

[IpoBOAUTH BBIUKCICHUS M HAXOJUTh YHMCIIOBble U OYKBEHHBIC 3HAYEHHUS YTJIOB

B F€OMETPUYECKHX 3aJladyax C HCIOJb30BAHHEM CYMMBI YIJIOB TPEYTOJIBHUKOB W
MHOTOYT'OJIbHUKOB, ~CBOMCTB  yIJOB, OOpa30BaHHBIX IMpPU TEPECEUECHUH  JBYX
napajuieNIbHbIX MPSAMBIX CEKYIlIel. PemaTs npakTH4ecKkue 3a1a4i Ha HaX0KAEHUE YIIIOB.

Brnamerp mNOHATHEM T'€OMETPUYECKOIO MECTa TOYEK. YMETh OIPEACIATh
OHMCCEKTPUCY yTia U CepPEeIUHHBINA NEPIEHANKYIISP K OTPE3KY KaK T€OMETPUUECKHE MecTa
TOYEK.

@opMyIUpOBaTh OIPENCICHHUS OKPYXXHOCTH M Kpyra, XOpAbl W JHamerpa
OKPY’KHOCTH, II0JIb30BaTbCd MX CBOWCTBAMM. YMETh INPUMEHATH 3TU CBOMCTBA IIPU
peleHnu 3aaay.

BitazeTs oHATHEM ONKMCAHHON OKOJIO TPEYTOJIBbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e€¢ ueHtp. Ilonb3oBatbes (pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJbHUKA
[IEPECEKAIOTCA B OHOM TOUYKE, U O TOM, UYTO CEPEAUHHBIC IIEPIICHINUKYJIIAPBI K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAIOTCSA B OJTHOM TOUYKE.

Bnagers mnoOHATHEM KacaTeIbHOM K OKPYKHOCTH, IIOJIb30BATHCS TEOPEMOMU
O MEPIEHAUKYIISIPHOCTH KacaTeJIbHOU U panyca, IPOBEAEHHOIO K TOYKE KaCaHMUs.

Ilonb30BaTbCAd NMPOCTEHIIMMU I€OMETPUYECKMMHU HEPAaBEHCTBAMHU, IOHUMATh UX
MMPAKTUYECKUNA CMBICI.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKHE IIOCTPOCHUSA C IIOMOIIBIO LUPKYJIS U
JIMHEUKHU.

IIpeameTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHITY
oOydeHus B 8 Kiacce:

PacnoznaBaTh OCHOBHBIE BU/IbI YETBIPEXYTOJBHUKOB, UX 3JIEMEHTBHI, MTOJIb30BaThCS
MX CBOVMCTBAMMU IPU PEUICHUU F€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKU MEPECEUEHUS] MEUAaH TPEYroJibHUKA (IIEHTpa Macc)
B PELICHUU 3a/a4.

Bianetes noHATHEM CpEHEN JIMHUM TPEYTOJIbHUKA U TPAlElUH, NMPUMEHATh UX
CBOWCTBAa IIPU pEIIEHMH reoMeTrpuueckux 3anad. llomb3oBaTbest Teopemoint dDaneca



U TEOPEMOU O IPONOPLUMOHAIBHBIX OTpPE3KaX, IPUMEHATbH UX Ui PELICHUs
[IPAKTUYECKUX 3a/ay.

[IprMeHsATh NPU3HAKU OO0 TPEYTrOJIbHUKOB B PEILIEHUH T€OMETPUUECKHUX 3a]1aY.

[lonb3oBaTecst Teopemoirt Iludaropa mansg  peumieHUss TEOMETPUUYECKUX U
mpakTH4ecknux 3anad. CTpouTh MaTreMaTHYeCKYyl0 MOJENIb B NPAKTUYECKUX 3aJayax,
CaMOCTOSITEIBHO J€JIaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOILUE JJIUHBI.

BiianeTs noHATUAMY CHHYCA, KOCUHYCA U TAHI'€HCA OCTPOIrO yIila MPsIMOYIOJIbHOIO
TpeyrojibHuKa. I1071630BaThCs 3TUMU NOHATUAMM U1l PELICHUS ITPAKTUYECKUX 3a1a4.

Boruncnars  (pa3nuuHbIMU - clocO0amMu) IUIOMIAAb TPEYTrOJAbHUKA W IUIOIIAIU
MHOTOYTOJIbHBIX (pUryp (MOJB3ysACh, I/I€ HEOOXOAUMO, KaJIbKyJnaTopoM). IIpumMeHsTsH
IIOJIyYECHHBIE YMEHHUS B IPAKTUYECKUX 3a1a4ax.

BiianeTs MOHATUAMU BIIMCAHHOI'O U LICHTPAJIBHOI'O YIJIa, UCIOJIB30BATh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yriax MEXIy XopAamu (CEeKyIIMMH) U yIiie MEXIy KacaTellbHOU U
XOpJIOU MPH PELICHUN I'€OMETPUUECKUX 3a1a4.

Bianetp nDOHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHATH CBOMCTBA
OIMCAaHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a/1a4.

IIprMeHATh OTyYEHHBIE 3HAHUSI HA ITPAKTUKE — CTPOUTH MaTeMaTUYECKUE MOJIEIIN
UL 3a1a4d  peajbHOM KU3HU M IPOBOAUTH COOTBETCTBYIOLIME  BBIYHUCIICHUS
C NpPUMEHEHUEM MoJ00Ms M TPUTOHOMETpUHU (MOJB3YsCh, TINE€ HEOOXOIUMO,
KIBKYJISITOPOM).

[IpenMeTHBIE pe3yNbTaThl OCBOSHHUS IMPOTPaMMbl Y4eOHOTO Kypca K KOHITY
oOydeHus B 9 kiacce:

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMHM OCTPHIX YIJIOB, HAXOAHUTH C UX MOMOIIBIO
pa3TUYHBIE DJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTrONbHUKA («PEHICHHE MPSIMOYTOIBHBIX
TpEyrojJbHUKOB»). HaxomuTh (C MNOMOIIBIO KaJdbKyJsSITOpa) JJIUHBI M YIJIbI
JUTSI HeTAOJTUYHBIX 3HAUCHH.

[Tonp3oBaThcss (hopmynamMu TPUBEACHUS W OCHOBHBIM TPHUTOHOMETPUUYECKUM
TOXKJIECTBOM  JUIsl HAXOXKJICHUS COOTHOIICHWH MEXAY TPUTOHOMETPUUECKHUMU
BEITUYMHAMHU.

Hcnonb3oBaTh TEOPEMBbl CHHYCOB U KOCHHYCOB I HAXOXKICHUS Pa3IUYHBIX
AJIEMEHTOB TPEYTONbHUKA («pPEIIeHUEe TPEYTOJbHUKOBY), MPUMEHATh UX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4.

Brnagets moHsTHSMU TIpeoOpa3oBaHUs MOAO00WS, COOTBETCTBEHHBIX JIIEMEHTOB
nonoOHbIX uryp. [lomp30BaThesi cBOMCTBAMH MOA00US MPOU3BONBHBIX (PUTYp, YMETh
BBIYHCIISATD JUTMHBI U HAXOUTh YTl y TOM00HBIX (huryp. [IpuMeHsTh cBOMiCTBa TOI00MS
B TMPAKTUYECKUX 3a7adax. YMEThb MPUBOAWTH MPUMEPHI MOAOOHBIX (GUTYDP
B OKPY’KaroIIeM MHpE.

[Tonp30BaThCS TEOpeMaMH O TPOU3BEICHUH OTPE3KOB XOPA, O MPOU3BEICHUU
OTPE3KOB CEKYIIHX, O KBAApaTe KacaTelIbHOM.



[lonbp30BaThCs BEKTOpAMU, MOHUMATh UX F€OMETPHUUECKUI U (PU3NYECKHUI CMBICI,
NPUMEHATh HMX B PEHICHMH TIEOMETPUYECKUX U (¢u3nueckux 3anad. [IpumeHstsb
CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB Ul HAXOXKICHUS IMH U YIJIOB.

ITonp30BaTbCsd METOIOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €0 B PELICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Biianets nOHATUAMU NPABUIBHOTO MHOI'OYTOJIBHUKA, JJIMHBI OKPYXKHOCTH, JJIMHBI
IyTU OKPYKHOCTH M PaJMaHHON MEphI yIyla, YMETh BBIYHCIATH IUIOLIALb Kpyra U €ro
yacTel. II[puMeHsTh osy4yeHHbIE YMEHNUS B IPAKTUYECKUX 3aa4ax.

HaxoauTe ocu (MM HEHTPBI) CUMMETPUH (DUTYP, TPUMEHSTH JBUKEHHUS MIIOCKOCTH
B IIPOCTEUIIMNX CIIydasiX.

IIprMeHATs OTy4YEHHBIE 3HAaHUSI Ha IIPAKTUKE — CTPOUTH MaTeMaTUYECKUE MOJIEIIN
U1 3a1a4  peajbHOM JKU3HU M IPOBOAUTH COOTBETCTBYIOLME  BBIYHUCIICHUS
C TMpPUMEHEHUEM TMOoAOOUs M TPUTOHOMETPUYECKUX (YHKIMN (MOJB3ysCh, TJe
HE0OXOAUMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

HanmenoBanue pasgena |KoauyecTBo OcHoBHOE OcHOBHBIE BUIBI ACSATEIBHOCTU O0yUYAIOIIUXCS

(Temnl) Kypca 4acoB coiep>KaHue
[Ipocrerine 14 [Ipocreiimne DopMyIMPOBATH OCHOBHBIE ITOHATHUS U ONIPEACIICHUS.
reoMeTpuieckue Gurypsl u F€OMETPUUYECKUE Pacno3naBaTh U3yueHHbIE T€OMETPUUECKHUE PUTYPBI,
uX cBoucTBa. M3mepenue OOBEKTHI. onpeaesATh UX B3aUMHOE PACIIOI0KEHNUE, BHINOJIHATH
FEOMETPUUECKUX BETNYUH MHOroyroiapHUK, 4epTEXK 110 YCIOBHUIO 3a1a4H.
JIOMaHasl. IIpoBoauTH NpOCTENUIINE TOCTPOECHHUS C TIOMOILBIO HUPKYJIS

CMexXHBIE U
BEPTUKAJIBHBIE YTJIbI.
PaGora

C IPOCTEUIITUMHU
YEepTEeKAMH.
H3mepenne MTMHEMHBIX
U YTJIOBBIX BEJIMYHH,
BBIYHCIICHUE OTPE3KOB
Y yTJIOB

Y JTUHEUKHU.

HN3mepsTh TUHEWHBIC U YTJIOBBIC BEIMUUHBI TEOMETPUUCCKUX
U TIPAKTUYECKUX OOBEKTOB.

OnpeneasiTh «Ha TJ1a3» pa3Mephl pealbHbIX 00bEKTOB,
MPOBOAUTH I'PYOYIO OIIEHKY UX Pa3MEPOB.

PemaTth 3a71a4n Ha BRIYUCIICHHUE IJIMH OTPE3KOB U BEJIMUMH
YTJIOB.

PemaTthb 337124 Ha B3aMMHOE PACTIOJIOKEHHE
rEOMETPUIECKUX (DHUTYD.

IIpoBoauTh Ki1acCU(PUKAIIAIO YTIIOB, BBIYUCIAATH
JIMHEWHBIE U YTJIOBBIE BEIMUUHBI, MPOBOAUTH
HEOOXO0IMMBIE JJOKA3aTeIIbHBIE PACCYKICHMUS.
3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS TEOMETPUU

TpeyroapHuKN

22

[loHsATHE O paBHBIX
TPEYroJIbHUKAaX U

Pacno3naBaTh napbl paBHbIX TPEYTOJIBHUKOB HAa TOTOBBIX
yepTexax (C yKka3aHUEM MPU3HAKOB).




MEePBUYHBIC
MIPEICTABICHUS

0 paBHBIX QUTypax.
Tpu npusHaka
paBEHCTBA
TPEYrOJILHUKOB.
[IpusHaku paBeHCTBa
IPSMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO MeIMAHBI
PSMOYTOJIBHOT'O
TPEYTOJIbHUKA,
MPOBEAEHHOU

K TUIIOTEHY3E.
PaBHOGeApeHHbIE U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku 1 cBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasenctsa

B TEOMETPUH.
[IpssMOYTOJIbHBIN
TPEYTOJBHUK C YIIIOM

B 30°

BbIBOAUTH ClIeICTBUS (PaBEHCTB COOTBETCTBYIOLINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opmyJIMPOBATH ONPEACICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIBHOTO, IPSIMOYTOJILHOTO, PAaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEMaHbl TPEYTOJIbHUKA; CEPEIUHHOTO MEPTICHINKYIISIpa
OTpe3Ka; MepruMeTpa TPEeyrojJbHHUKa.

@ opMyJHPOBATH CBOWCTBA U TIPU3HAKU PaBHOOCIPEHHOTO
TPEYTOJIbHUKA.

CTpouTh 4epTe)KH, peliaTh 3aJa4H C TTOMOIIIBIO
HaXO0’KJICHUSI PAaBHBIX TPEYTOJIHHUKOB.

IIpuMeHSITH IPU3HAKU PABEHCTBA MPSIMOYTOJIBHBIX
TPEyroJbHUKOB B 33a/[aUax.

Hcnoab3oBaTh U(PPOBHIE pECYPCHI AJIS HCCIEA0BAHMS
CBOWCTB M3y4aeMbIX (QUTYD.

3HAKOMHUTBCSH C HCTOPHE pa3BUTHS T€OMETPUN




[TapannenbHble IpsIMBIE,
CyMMa yIJI0B TPEYTrOJIbHUKA

14

[TapannensHbie
IIpsIMBIE, UX CBOMCTBA.
Haxkpecrt nexaiue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHUE YTJIBI,
00pa3oBaHHBIC

IIPU IEPECECYEHUN
napajuieIbHbIX
MPSMBIX CEKYIIICH ).
[Ipusnax
napajuieIbHOCTH
IIPSIMBIX Yepes
PaBEHCTBO PaCCTOSHUI
OT TOYEK OTHOU
MIPSAMOM JI0 BTOPOM
MPSAMOM.

Cymma yrJioB
TPEYTOJIbHUKA.
Bremnue yrisl
TPEYTOJIbHUKA

DopMyIMpPOBATH NOHATHE 1APAJUICJIBHBIX PSIMBIX,
HAXOAUTH IIPAKTUYECKUE IIPUMEDPBI.

H3yuaTh cBolicTBa yriioB, 00pa30BaHHbIX MPU NEPECEUCHUN
IapajuleabHbIX IpsAMBIX cexylen. IIpoBoauTh
A0KA3aTeJIbCTBA [TAPAIUICIBHOCTU ABYX HPSMBIX C IIOMOILBIO
yIJI0B, 00pa30BaHHBIX IPU MEPECEUEHUU ITUX MPSIMBIX
TPEThEHN IPSAMOM.

BeIuMcJIATE CyMMY YIJI0B TPEYTOJIbHUKA U MHOI'OYT OJIbHUKA.
HaxoauTsb urcioBbie 1 OyKBEHHBIE 3HAUCHUS YTIJIOB

B TEOMETPHUUYECKUX 3a/1a4aX C UCIOJIBb30BAHUEM TCOPEM

0 CyMME YIJIOB TPEYTOJIbHUKA U MHOTOYI'OJIbHUKA.
3HAKOMHUTBCH € HCTOPHEH pPa3BUTUSA T€OMETPUU

OKpyXHOCTb U KPYT.
['eomeTpuyeckue
[TOCTPOEHUS

14

OKpyX HOCTb, XOpJla 1
JIAAMETP UX CBOMCTBA.
KacarenpHas

K OKPYKHOCTH.
OKpYXHOCTB,
BIIMCAHHAs B yTOJI.

DopMyIMPOBATH ONPeAeJIeHUs . OKPYKHOCTH, XOPABI,
JIMaMeTpa U KacaTellbHOU K OKpykHOCTU. U3yuyaTh nx
CBOWCTBA, MPU3HAKH, CTPOUTH YEPTEIKH.
HccaenoBarp, B TOM 4KCIe HCNOJAb3YS HU(PPOBbIE
pecypcebl: OKPYKHOCTh, BIMCAHHYIO B YTOJI; LIEHTP
OKPYHOCTH, BIMCAHHOM B YTOJ; pABEHCTBO OTPE3KOB




Ilonsatne o I'MT,
MIPUMEHEHUE

B 3a71a4ax.
buccekrpuca u
CEepEIMHHBIN
NEPIEHAUKYIISIP
KaK F€OMETPUUECKHE
MeCTa TOYEK.
OKpyXHOCTb,
OMMCaHHas OKOJIO
TPEYTOJIbHUKA.
OKpY>XKHOCTB,
BIIMCAHHAs

B TPEYTOJIbHHUK.
[Ipocrenmue
3a/1aun

Ha MTOCTPOEHUE

KACATEJIbHBIX.
Hcnoan3oBatb MeToa [ MT 1y nokazarenbCcTBa TEOpEM

0 MepeceyeHnu OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX NEPIICHANKYISIPOB K CTOPOHAM TPEYTrOJIbHHUKA
¢ nomoupro 'MT.

OBJageBaTh NOHATUSAAMU BIIMCAHHOW U OTIMCAHHOU
OKPYXHOCTEU TPEYroJIbHUKA, HAXOAUTH LIEHTPBI ITUX
OKPY>KHOCTEH.

Pematb OCHOBHBIE 3a1a4H HA MOCTPOEHHUE: yTIiia, PABHOTO
JAHHOMY; CEPEAUHHOTO MEPIEHANKYIISIPA JTaHHOTO OTPE3Ka;
NPSIMOM, TPOXOJAIICH YEPE3 TaHHYIO TOUKY U
NEPHEeHAUKYISIPHON JaHHOM NPSIMOIi; OMCCEKTPUCHI TAHHOTO
yIJIa; TPEYTOJIbHUKOB

I10 Pa3JIMYHBIM 3JIEMEHTaM.

3HAKOMMTBCS € HCTOPHUEH Pa3BUTHS T€OMETPUU

[ToBTOpeHue, 0000IICHHE 4 [ToBTOpEHUE U Pemats 3aa4u Ha NOBTOPEHUE, MILTFOCTPUPYIOIIUE CBS3U
3HAHUU 000011IeHNe OCHOBHBIX | MEXIY pa3IMYHbIMHU YaCTAMH Kypca

MIOHATHN U METOJIOB

Kypca 7 Kiacca
OBUIEE KOJIMYECTBO 68

YACOB I1O ITPOI'PAMME




8 KVIACC

0 IPOMOPLHHOHATBHBIX
OTpe3Kax, MoA00HbBIC
TPEYTOJIbHUKHU

TeopemMa

0 TIPOTIOPIIMOHATHHBIX
OTpe3Kax.

CpenHsist TuHus
TPEyroJbHUKA.

HanmenoBanue pasgena | KonuyecTtBo OcHoBHOE OcHOBHBIE BUIBI ACSATEIBHOCTU O0yUYAIOIIUXCS
(Temnl) Kypca 4acoB co/iep>KaHue

UeThIpEXYTOJIBHUKU 12 [Tapannenorpamm, ero | M300paxkaTh M HAXOAMTH HA YEPTEKAX
NPU3HAKU U CBOMCTBA. | YETHIPEXYTOJbHUKHU PA3HBIX BUJIOB U X JIEMEHTHI.
YacTHble ciyyan @opmMyJIMpPOBATH ONpeeJIeHUsI: ITapajiesorpamma,
napajuieIorpaMmMoB IpsIMOYTOJIbHUKA, poMOa, KBaJipaTa, Tpareluuu, paBHOOOKO
(IpSAMOYTOJIbHUK, Tpaneuuu, NpsMOYTroJbHOW TPaIeLyH.
pomO, KBaapar), ux Jloxa3pIBaTh M HCNOJIB30BaTh MPH PEICHUH 3124
NIPU3HAKU U CBOMCTBA. | NMPU3HAKH M CBOMICTBA: MapajijieiorpaMma,
Tpanenus. OpsMOYTOJIbHUKA, poMOa, KBaapaTa, TpaleLy, paBHOOOKOI
PaBHoOoOKas u Tpaneuuu, NpsIMOYTrOJIbHON TPaIleLUH.
IIPSIMOYTOJIbHAS IIpuMeHsITH METOA yABOCHUS MEIUAHBI TPEYTOJIbHUKA.
Tpanenuu. Hcnoab3oBaTe 1udpoBsie pecypesl A UCCIET0BAHUS
Meron yaBoeHus CBOMCTB H3y4aeMbIX puryp.
MEJUaHBI. 3HAKOMHUTBCH C MCTOPHEH pPa3BUTUSA T€OMETPUU
LlenTpanbHas
CUMMETpUS

Teopema Paneca u Teopema 15 Teopema @aneca n IIpoBoaAMTH MOCTPOECHMS C ITIOMOLIBIO LIUPKYJIA U JINHENKU

C ucnoJib30Banue teopeMsl daneca u TeoOpeMsl

O MPOMOPIMOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONOPLIMOHAIIBHBIN OTPE30K.

IIpoBoauTH 10KA3aTEJBCTBO TOIO, YTO MEANUAHBI
TPEYroJIbHUKA EPECEKAIOTCSA B OJHOM TOUKE, 1 HAXOAUTh




Tpaneuus, e€ cpeaHsst
JIVHUSL.
[IponnopumoHansHbIE
OTPE3KHU.

LenTtp macc

B TPEYI'OJIbHUKE.
[Hono6HbIE
TPEYroJabHUKU. Tpu
npu3HaKa Mnoaoous

CBSI3b C IICHTPOM MaccC, HAXOJAUTh OTHOIICHHE, B KOTOPOM
MEJIUAHBI ISTSATCS TOUKOW UX MePeCeUCHUS.

HaxoauTh moj00HbIE TPEYTOIBHUKA Ha TOTOBBIX YePTEkKAX
C YKa3aHHEM COOTBETCTBYIOIIUX IMPU3HAKOB TOI00MSI.
PemaTsh 3a1a4u Ha I0JJOOHBIE TPEYTOJBHUKHU C TIOMOIIBIO
CaMOCTOSTEIILHOTO TTOCTPOCHUS YEPTEHKEH U HAXOKACHUS
M0JTOOHBIX TPEYTOJBLHUKOB.

IIpoBoaUTH 10KA3aTEJIHLCTBA C UCIIOJIH30BAHUEM
MIPU3HAKOB MO00MS.

TPEYTOJILHUKOB. Jloka3bIBaTh TpU MPU3HAKA TT01I00MS TPEYTOJIHLHUKOB.
[Ipumenenue IIpyuMeHSATH NOJY4YEHHbIC 3HAHUS TIPU PELICHUU
noioous r€OMETPUUECKUX U IPAKTUYECKUX 3a/1a4.
IIPU PEIICHUU 3HAKOMMTBCS ¢ HCTOPHEN pa3BUTHS T€OMETPUU
NPaKTUYECKUX 3a/1a4
[Imomans. Haxoxnenue 14 CBoiicTBa IUIOIIAIEH OgBiaeBaTh NEPBUYHBIMH MPeEACTABJIEHUAMH 00 001IICH
IJIOIIAIEN TPEYTOJIbHUKOB F€OMETPUYECKUX TEOpHUH oAU (MEPhI), GOPMYJIHPOBATH CBOIMCTBA
¥ MHOTOYTOJIBHBIX QUTYD. dburyp. IJIOIA/IH, BBIACHATH UX HATJISIAHBIA CMBICIL.
[nomaan nono6HbIX hUryp dopMybl BoiBoauTh hopMyIIBI IIIONIAAN TTAPATIIEIOTpaMMa,
JUTS TITOIA TN TPEYTroJibHUKA, TPANeuu U3 GopMyJIIbl TIIOMIAIH
TPEYTOJIbHUKA, NpsMOYTOJbHUKA (KBaApaTa).
napajuiesaorpamma, BoiBoAMTH POPMYIIBI TUTOIIAAH BBHITYKIIOTO
Tparenuu. YETBIPEXYTOJIBHUKA YEPE3 AUATOHAIN U YTOJI MEXKy HUMU.
Brruncinenune Haxomuts miomaau puryp, n300paxkEHHBIX Ha KI€TYATON

IUTOIAAEN CIIOKHBIX
dburyp.

Oymare, HCNoJib30BaTh pa3oreHne PUrypsl Ha YaCTH H
JIOCTpauBaHUE.




[Tnomanu duryp

Ha KJIeTyaTton Oymare.
[Imomaau moagoOHBIX
duryp.

3agaun

C MPAKTUYECKUM
COJIEpIKaAaHUEM.
Pemienue 3amau

C IOMOII[BIO0 METOAA
BCIIOMOTaTEJILbHOM
IJIOIIAAN

Pa30upars npuMepbl UCITOIB30BAHUS BCIIOMOTATEIBHOM
IUIOIIAIN ISl PEUIEHUSI TEOMETPUUECKUX 3a/1au.
Haxoauts miomnaau noo0HbIX GUryp.

BbIumc/siTh MJI01a1 pa3InYHBIX MHOTOYTOJIBHBIX (QUTYP.
Pematp 3aga4m Ha 1I0IIAb C MPAKTUYECKUM
coziepKaHuEM

Teopema ITudaropa u
HayaJla TPUrOHOMETPUHU

10

Teopema I[ludaropa, u
€€ NpUMEHEHHUE.
Onpenenexue
TPUTOHOMETPUUECKUX
GbyHKIHI 0CTpOro
yriia MpSAMOYTOJIbHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUECKUE
COOTHOILICHUS

B IPSMOYTOJIbHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUYECKOE
TOXIECTBO

Joka3biBaTh Teopemy [ludaropa, ucnoab3zoBarts e

B MIPAKTUYECKUX BBIYUCIEHUSX.

D®opmMyJIHpPOBATH ONIPEAEICHUS TPUTOHOMETPUUECKUX
GbyHKIUN OCTPOTO yIiia, MPOBEPATH UX KOPPEKTHOCTH.
BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOLLICHUS

B MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccsienoBaTh COOTHOUIEHUS MEXAY CTOPOHAMU B
PSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriaamu B 45° u 45°; 30°
u 60°.

Hcnonb3oBaTh POpMYIbI IPUBEACHHS 1 OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO JIJIsi HAXOXKACHUS
COOTHOUIEHUU MEKy TPUTOHOMETPUUYECKUMU (DYHKIIUSIMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpuMeHsITH NOJy4YeHHbIE 3HAHUS U YMEHUS IPU PEIICHUN
MPaKTUYECKUX 3aj1ay.

3HAKOMUTBCH ¢ HCTOPHEH Pa3BUTHS T€OMETPUU




YTl B OKPYKHOCTH.
BncaHHbIE U ONTHCAHHBIE
YETBIPEXYTOJIbHUKHU.
KacarenbHble

K OKpykHOocTu. Kacanue
OKpY>KHOCTEH

13

Bnucannbie u
LHECHTPAJILHBIE YIJIbI,
YTOJl MEXIY
KacaTeJIbHOM U
XOpAOH.

Y1l Mexy
XOpJlaMu U
CEKYIINMHU.
Bnucannsie u
OITMCaHHEBIC
YETHIPEXYTOJbHUKH,
UX TIPU3HAKU U
CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

MIPU PEIIEHUU
F€OMETPUYECKUX
3aj1ad.

Bzaumnoe
pACIIONIOXKEHUE IBYX
OKPY)KHOCTEH, 001Ime
KacaTeJIbHbBIC.
Kacanne
OKPYKHOCTEN

®opmMyJIMPOBATH OCHOBHBIE ONPEIEIICHHUS], CBSI3aHHbBIE

C yIJIaMH B Kpyre (BIUCAaHHBIN YroJl, HEHTPAJIbHBIN yrod).
HaxoauTthb BIiMcaHHbBIE YIJIBI, OUPAIOLIUECS HA OAHY YTy,
BBIYHMCJIAATH YIJIBI C TIOMOIIBIO TEOPEMBI O BIUCAHHBIX
yIilax, TEOPEMBI O BIINCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccaenoBathb, B TOM YHUCIIE C TOMOIIBIO IUPPOBBIX
pecypcoB, BOMCAHHBIE U ONTMCAHHBIC YETBIPEXYTOJIBHUKH,
BBIBOJAMTH X CBOMCTBA U MPU3HAKHU.

Hcnmoab30BaTh 5TH CBOWCTBA M IPU3HAKHU MPU PEUIEHUN
3a1a4




[loBTOpeHue, 06001IeHNE 4 [ToBTOpEeHUE Pematsb 3a1a4u Ha MOBTOPEHKE, UIUTIOCTPUPYIOLIUE CBA3U
3HaHUU OCHOBHBIX IIOHATHN U | MEX/y pa3IMIHBIMH YaCTIMH Kypca

METO0B KypcoB 7 1 8

KJIacCOB, 0000IIIeHHE

3HaHUU
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




9 KJIACC

Metpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 IpeoOpa3oBaHUH
10100 M.
COOTBETCTBEHHEBIC
9JI€MEHTHI HOAO0HBIX
uryp.

Teopema

0 MIPOU3BEICHUN
OTPE3KOB XOP/I,
TeopeMa

HanmenoBanue pasgena | KonnyecTtBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTU O0yUYAIOIIUXCS
(Temnl) Kypca 4acoB coziep>KaHue

Tpuronometpus. TeopeMbl 16 Onpenenenue D®opMyIMPOBATH ONpeIeIeHUsI TPUTOHOMETPUUECKUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUN TYyIBIX U MPSAMBIX YTJIOB.

Penienue TpeyrojibHUKOB ¢yukuii yriaos ot 0° | BBIBOAMTBL TEOpEMY KOCHHYCOB M TEOPEMY CUHYCOB
1o 180°. ®opmyiibl (c pamuycom OMMCaHHOW OKPY>KHOCTH ).
[PUBEICHUSL. BoiBoauTh pOpMYJIbI 1J1 BHIYUCICHUSA TJI0MIAXEH
Teopema KOCHHYCOB, C HCMOJIb30BAHUEM TeOpeM TpUroHomeTpuu (dpopmyia
TeopeMa CUHYCOB. IJIONIAM TPEYTOJbHUKA YepEe3 ABE CTOPOHBI U YTOJ MEXKITY
Pewenue HUMH, (HOpMyIIa MIOMIAAN YETHIPEXYTOJIbHUKA Yepe3 ero
TPEYTOJIbHUKOB. AUAaroHajinu U yroj MCxay HI/IMI/I)
HpaKTI/ILIGCKOG Pemartn TPEYTOJIbHHUKH.
TIpIMEHEHHE PemaTthb npakTuyeckue 3aauu, CBOISIINECS
JI0Ka3aHHBIX TEOPEM K HaXO0KJICHUIO Pa3JIMYHBIX AJIEMEHTOB TPEYTOJIbHUKA

[IpeobpazoBanue mo00usl. 10 [TonsiTue OcBauBaTh NOHATHE TIPeOOPa30BAHUS MTOI00HS.

HccaenoBaTh OTHOLIICHUE IMHEHHBIX JIEMEHTOB (PUTYP
npu npeoOpa3oBaHUM MOJAO0HS.

HaxoauTh npuMepsl og00us B OKPY>KaIOIICH
JEUCTBUTEIBHOCTH.

BbrIBOAUTHL METPUUECKHE COOTHOLIECHUS MEXK Y OTPE3KaAMU
XOp/I, CEKYLIMX U KacaTeJIbHbIX C UCIIOJIb30BAHUEM
BITMCAHHBIX YTJIOB U TTOJIOOHBIX TPEYTOJIHHUKOB.

PemiaTh reoMeTpruecKkue 3a/1a4n U 3aJ1a41 U3 PEATBHOM
YKU3HU C UCIOJIb30BAHUEM MOJAOOHBIX TPEYTOJIbHUKOB




O IIPOU3BEACHUU
OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpare
KacaTeJIbHOM.
[Ipumenenune

B pELLICHUU
reOMETPUYECKUX
3a1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BRIYMTAHUC
BEKTOPOB,
YMHO>KE€HHUE BEKTOpa
Ha YHUCIIO.
DU3NYECKUN U
F€OMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenue BekTopa
1o JABYM
HEKOJUTHHEAPHBIM
BEKTOpAM.
Koopaunatsr
BEKTOpA.

CxkansipHoe
MIPOU3BEICHUE
BEKTOPOB, €TI0

Hcnonb30BaTh BEKTOPHI KaK HAaNpPaBIEHHBIE OTPE3KH,
HCCJIeI0BATh TEOMETPUYECKU (TIepeMelleHIe) U
bu3nueckuii (craa) CMbICITBI BEKTOPOB.

3HaTh onpeeJieHusl CyMMbl U pa3HOCTH BEKTOPOB,
YMHOEHHsI BEKTOpa Ha YUCIIO, HCCIeI0BATh
reoMeTpUYeCKUil U GU3NYECKUN CMBICIIBI 3TUX ONEPALIUH.
Pemath reoMeTpuuecKue 3a1a4M ¢ UCIOJIb30BaHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP 110 JBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKaIIPHOE IPOU3BEIECHUE BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOICTBA.

BbIuncasiTb CyMMy, Pa3HOCTB U CKAJIIPHOE ITPOU3BECHUE
BEKTOPOB B KOOPJMHATAX.

IIpuMeHATH CKaISIpHOE MPOU3BEICHUE I HAX0XKICHHUS
JUIMH U YTJIOB




IIPUMEHEHUE
JIJISI HaXOXKJICHUS
JUIAH Y YTJIOB.
Pemenue 3amau

C IIOMOIIBIO BEKTOPOB.
HpI/IMeHeHI/Ie BCKTOPOB

JUTSL peleHus 3a/1a4y
buzuku

I[eKapTOBI)I KOOpAWHATHBI
Ha ITIJIOCKOCTU

JlexapToBBI
KOOPJMHATHI TOUEK
Ha MJIOCKOCTH.
YpaBHEHUE TTPSIMOM.
YpaBHeHue
OKPY’KHOCTH.
Koopaunatel Touek
NIEPECEUCHHUS
OKPYKHOCTH H
IIPSMOMU.

Meton koopauHAT
IIPU PELICHUU
r€OMETPUYECKUX
3a7a4, MPaKTUYECKUX
3a1a4

OcBauBaTh NOHSITHE TTPIMOYTOJIBLHON CUCTEMBI
KOOPJMHAT, IEKAPTOBBIX KOOPJUHAT TOYKH.

BbIBOAMTH ypaBHEHHE MIPSIMON U OKPY)KHOCTU. Bbl1easiTh
MOJIHBIN KBaJIpaT AJisl HAXO0XKACHUS IIEHTpa U paauyca
OKPYKHOCTH 110 €€ ypaBHEHHIO.

PemaTh 3a7a4M Ha HAXOXKJIEHUE TOUEK MEePeCceUeHUs
IPSIMBIX U OKPYKHOCTEH € MOMOIIBIO METO/Ia KOOPIUHAT.
Hcnoab30BaTh CBOMCTBA YTIIOBOTO KOA(DPHUITHEHTA TIPIMON
IIPY pEIICHUH 33124, JIJIsl OTIPEEIICHUS] PACIIOIOKECHUS
IIPSMOMU.

IpuMeHATH KOOPANHATHI IPU PEIICHUH TEOMETPUIECKUX U
MPAKTUYECKUX 33724, JIJISl TOCTPOCHHSI MAaTeMaTHIEeCKIX
MOJEeNel peasbHbIX 33/1a4 («METOJ KOOPJUHATY).
[Honab30BaThCs 1151 HOCTPOCHUS U UCCIEIOBAHUI

U (POBBIMH PECYPCAMH.

3HAKOMHTBHCS € HCTOPHUEH Pa3BUTHS T€OMETPUU




[IpaBuiIbHBIE
MHOTOYTOJIbHUKH.
JImMHa OKpYKHOCTH U
[JI0IIA/Ib KPYTa.
Briuncnenue miomanei

[IpaBunbHbIE
MHOTOYTOJIbHUKHU.
Ywucno n. JlauHa
OKPYXHOCTH, IyTH
OKPYKHOCTH.
Pannanunas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CErMEHTA

@opmMyJIMPOBATH ONPEICICHUE IPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX DJIEMEHTHI.
IHonb30BaTHCSA NOHATUEM JUIMHBI OKPY’KHOCTH, BBEIEHHBIM
C IIOMOIIBIO MTPABUJIBHBIX MHOT'OYT'OJIbHUKOB, ONIPeAeJIATh
YHUCJIO T, JJIMHY AYTH U PaJUaHHYIO MEpY yTJa.
IIpoBoauTh mepexox OT palMaHHON MEPHI yria

K FPalyCHOM U Ha0OOPOT.

OmnpeneasiTe omMAAb KPyra.

BoiBoauTh (hopMy.ibl (B rpalyCHON U pauaHHON Mepe)
JUISL JUTMH YT, TUIOWAJENH CEKTOPOB U CETMEHTOB.
BoruncasTh miomaay Guryp, BKIIOYAOIINX 3JIEMEHTHI
OKPYXHOCTHU (KpyTa).

HaxoauTth mionaay B 3ajjayax peaabHON KU3HU

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

[TonsiTHE O ABUKEHUH
IJIOCKOCTH.
[TapannenbHbIN
NEPEHOC, TOBOPOT
[Ipumenenue

IIPY PELICHUH 3a7a4

Pa30upars npuMepsl, WILTIOCTPUPYIOIIHE MOHATHS
JBUKEHUS.

@ opMyJIHpPOBATH ONIPEACICHUS MAPATIIEIBHOTO EPEHOCA,
IIOBOPOTa U OCEBOM CUMMETpUU. BBIBOAUTH X CBOWCTBA,
HAXOAUTH HENOJABUKHBIE TOUKHU.

HaxoauTh EHTPHI U OCH CUMMETPUH MPOCTEHIINX PUTYD.
IIpuMeHATH MapaIeIbHBIN NEPEHOC U CUMMETPHIO MPH
PEIICHNHN TeOMETPUUECKHX 3a/1a4 (pa30oupath MpUMEPHI).
HUcnonb30BaTh IS TOCTPOSHUS U UCCIIEOBAHUIN
1U(POBBIC PECYPCHI

[ToBTOpEeHUE, 0000IICHME,
cucTeMaTHh3alusa 3HaHUH

[loBTOpEHHE
OCHOBHBIX ITOHIATUU U

OnepupoBath NOHATUAMU: QUTYpA, TOUKA, IPsIMAs, YTOI,
MHOT'OYT'OJIbHUK, PABHOOEIPEHHBII 1 paBHOCTOPOHHHUI




METOJ0B KypcoB /—9
KJIacCOB, 0000IIIEHHE
Y CUCTEMATHU3aLHs
3HAHUU.
[Ipocreiimne
FEOMETPUYECKHE
burypsr u ux
cBolicTBa. I3mepenue
r€OMETPUYECKHUX
BEJINYUH.
TpeyroapHUKH.
[TapannenbHble U
IIEPIICHIUKYJISIPHBIC
IIpsIMBIE.

OKpYX HOCTb U KPYT.
['eomeTpuueckue
IIOCTPOECHUS. YTJIbI
B OKPYKHOCTH.
Bnucannsie u
OIIMCAHHBIC
OKPY’>KHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsamas u
OKPY’KHOCTb.
YUeThIpEXYyTrOJIbHUKH.
Bnucannsie

TPEYTrOJIbHUKH, IPSMOYTOJbHBIA TPEYTOJIbHUK, MEAUAHA,
OHMCCEeKTpHCA U BHICOTA TPEYTOJIbHUKA, ApAILJIEIOrPAMM,
poMO, MPSIMOYTOJIbHUK, KBaJpaT, TPANEIHs; OKPYKHOCTb,
KacaTeJbHas; paBEHCTBO U Noj00ue Gpuryp,
TPEYTroJIbHUKOB; MapalIeIbHOCTh U NEPIEHIUKYISIPHOCTD
MPSMBIX, YTOJl MEXK]y IPAMBIMUA, CHMMETPUSI OTHOCUTEIBHO
TOYKH U TIPSIMOM; JJIMHA, PACCTOSIHUE, BEJIMUMHA YTIIIa,
IJI0ILA/1b, TIEPUMETP.

Hcnonb3oBath popmyJibl: IEpuMeTpa U IJIOMIAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXHOCTH U TIJIOIIAAU KpyTa,
00BbEMa MPSMOYTOJILHOTO Mapaieenuneaa.
OnepupoBath NOHATHAMM: TIPSIMOYTOJIbHAS CUCTEMA
KOOpPJHMHAT, BEKTOP; MCIOJIb30BATH 3TH MOHATHUS IS
NPEACTABIEHUS TaHHBIX U PELICHU 3a7a4, B TOM YHCIIE

U3 IPYrUX Y4eOHBIX MPEAMETOB.

Pemats 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WJUTFOCTPALIMIO CBSI3EM MEXIY pa3IMYHbIMU YaCTSIMU Kypca.
Bri0upaTh MeTO I pEeLICHUs 3a1a4u.

PemaTp 3a1a4u 13 NOBCETHEBHOM KU3HU




Y OTIMCaHHbIE
YETHIPEXYTOJIbHUKHU.
Teopema [Tudaropa u
Hayaia
TPUTOHOMETPHH.
Pemenue o6mux
TPEYTrOJILHUKOB.
[IpaBunbHbIE
MHOTOYTOJILHUKH.
[Tpeobpazoanus
MJIOCKOCTH.
JBmwxkenus. [Togooue.
CummeTpusi.
I[Inomane.
Beruucnenue
rororaaei. I nomagn
OT00HBIX (PUTYP.
JlexapToBbI
KOOpJWHATHI Ha
IJIOCKOCTH.

Bekropsl

HAa MJIOCKOCTH

OBILEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME
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