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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KIIACCAX

IHOACHUTEJIBHASA 3AIINCKA

['eoMeTpust Kak OMH U3 OCHOBHBIX Pa3J€iOB IIKOJbHOM MaTeMaTUKH, UMEOIINN CBOEH
1ETbI0 00ECTICUNTh M3YYCHHE CBOMCTB M pa3MepoB (hHUTyp, UX OTHOIICHUN U B3aMMHOE
pPAacCIOJIOKEHHE, ONUPAETCI HA JIOTMYECKYH), JOKAa3aTelbHYK JUHHIO. LleHHOCTh
M3Yy4YEeHHUS] TEOMETPUU Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHMsI 3aKIIIOYAETCS B TOM,
9TO OOYYaIOUMHCSA YYUTCS TPOBOJUTH JOKA3aTeNbHbIE PACCYXKICHHUS, CTPOUTH
JIOTUYECKUE YMO3AKJIIOUCHMS, JOKa3blBaThb WCTUHHBIE YTBEPXKICHUS W CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, ITPOBOAUTH PACCYKICHUS

«OT TMPOTUBHOIO», OTIWYATh CBOICTBA OT MPHU3HAKOB, (POpMynHpoBaTh OOpaTHBIC
YTBEPKACHUS.

BTopoii IEHHOCTBIO N3YUEHUSI TEOMETPHH SBJISIETCS UCIIOJIb30BAHUE €€ KAK HHCTPYMEHTA
P PEIICHUM KaK MAaTeMaTUYECKUX, TaK M MPAKTUYECKUX 3a7ay, BCTPEUAOLIUXCS B
peanbHOM ku3HU. OOydYarolUicsl OHKEH HAyYHUThCS ONPENENUTh TeOMETPUUYECKYIO
¢durypy, onucatb CJIOBaMU JAHHBIN 4EPTEXK WM PUCYHOK, HAUTH IUIOLIAb 3€MEJIbHOTO
y4acTKa, pacCyuTaTh HEOOXOJUMYIO JIJIMHY ONTOBOJIOKOHHOIO Kabens uiu TpeOyemble
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pa3Mepsl Tapaxka JUisi aBTOMOOWIISE. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIMUTEIIbHAs
JUHUS B U3y4YeHMH reoMmeTpuu. [lpu pemieHun 3amay MNpPaKTUYECKOTO XapakTepa
oOy4JaromuiicsT Y4YUTCSd CTPOUTh MATEMaTUYECKUE MOJEIN PEAbHBIX KU3HEHHBIX
CUTyallui, TPOBOJUTH BBIYKMCICHUS U OICHUBATH AaJICKBATHOCTh MOJIYyYEHHOTO
pe3yibTarta.

KpaitHe BakHO MOTYEPKUBATH CBSI3M T€OMETPUU C JIPYTHUMHU YYEOHBIMHU MpPEIMETaMU,
MOTUBHUPOBATh HCIOJb30BaTh OMNPEICICHUSI TeOMeTpUYeCKUX GUTyp U TOHSTHUH,
JIEMOHCTPUPOBATh MPUMEHEHUE MOJYYCHHBIX YMEHUM B (PM3UKE M TEXHUKE. DTU CBSI3U
HauboJsiee SPKO BUIHBI B TeMaX «BekTopsl», «TpUrOHOMETPUYECKHE COOTHOIICHUS,
«Metog xoopaunat» u «Teopema ITudaropay.

VYueOnsniii kype «l'eoMeTpus» BKIIOYAET CJICAYIOIINE OCHOBHBIC Pa3Jeibl COACPIKAHUS:
«I'eomerpuyeckue GUrypbl U UX CBOMCTBa», «M3MepeHHE reoMeTpudYeCKUX BETHUUYHHY,
«/lexkapTOoBbl KOOpPJAWHATHI HaA IUJIOCKOCTH», «BeKTophl», «JIBMIKEHUSI TUIOCKOCTHY,
«IIpeobpazoBanus OO0 .

OO6miee YMCIO 4YacoB, PEKOMEHJIOBAHHBIX JUIsI M3Yy4eHHs Y4eOHOro Kypca
«I'eomerpus», — 204 yaca: B 7 kimacce — 68 yacoB (2 yaca B Heneno), B 8 kiacce — 68
yacoB (2 Jaca B HeJem0), B 9 kimacce — 68 yacos (2 vaca B HEJEINIO).



COJEPXKXAHUE OBYUEHUSA/
KJIACC

Hauanbnbie nonsaTus reometpun. Touka, mpsiMasi, OTpe3oK, JIyd. YTrou. Buasl yrios.
BeprukaneHble U CcMexHbIE yIubl. buccekrpuca yria. JlomMaHas, MHOTIOYI'OJIBHUK.
[TapannenbHOCTD U NEPHEHIAUKYIISIPHOCTD IPSIMBIX.

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBAa oOceBoi cuMmeTpuu. [Ipumepsl
CUMMETPHUHU B OKPYKAIOIIEM MUpE.

OCHOBHBIE TNOCTPOEHHSI C TMOMOUIBIO LUPKYJIS M JHUHEHKH. TpeyronbHuK. BbicoTa,
MeauaHa, OMCCeKTpUca, UX CBOMCTBA.

PaBHOOEApEHHBIN U PaBHOCTOPOHHUI TpeyTroibHUKU. HepaBeHCTBO TpeyroibHUKA.
CoiicTBa M TpU3HAKKM paBHOOEIpEHHOro TpeyronbHuKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa U TPU3HAKM NapajuieNbHbIX NpAMBIX. CymMMa yIJIOB TpEyroJbHUKA.
Breuinue yriel TpeyroibHUKA.

[IpssMOyronbHBIA TpeyroabHUK. CBOWCTBO MeEIWaHbl MPSMOYTOJIBHOIO TPEYrOJbHUKA,
IPOBEAEHHON K TUnoTeHy3e. lIpu3Haku paBeHCTBa IPSAMOYIOJIBHBIX TPEYTrOJbHUKOB.
[IpstMmoyToJIbHBIN TPEeYroJabHUK C yriioM B 30°.

HepaBeHcTBa B reOMETpUN: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOH,
Teopema O OousiblieM yriie W Ooibllied CTOpOHE TpeyrojbHHKa. [leprneHauxymsp u
HAKJIOHHAs.

I'eomeTprueckoe mMecTo TOYeK. buccexkTpuca yriia U CepeIUHHBIA IEPIEHAUKYISP K
OTpPE3KY KaK T€OMETPUUECKHE MECTA TOUEK.

OKpy>XHOCTb M KpyI, XOpJa M JHaMeTp, HUX CBOMCTBAa. B3anmMmHOE pacmnosaoxeHHe
OKpyXHOCTH W mnpsmoi. KacarenpHas M cekymas K OKPYXHOCTU. OKpPY’KHOCTb,
BIIMCAHHAsA B yrojl. BrimcaHHas 1 onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

Yereipéxyronpuuku. llapamnenorpamMm, ero nmpu3Haku M CBOWCTBA. YacTHbIECTydau
napayiesIorpaMMoB (IIPSMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKHU U CBOWMCTBA.
Tpanenus, paBHoOOKast Tpamnenus, e€ CBOMCTBa U Mpu3HaKku. [IpsMoyronpHas Tpanenus.
Merton ynBoenuss menuansl. LlenTpanpHas cumMmerpus. Teopema daneca m teopema o
MPONOPLMOHAIIBHBIX OTPE3KAX.
CpenHue NMHUM TPEYToidbHUKA U Tpaneuuu. LleHTp Macc TpeyroiabHuUKa.
[Tonobue TpeyroabHuKOB, KOdhuimeHT mogodus. [Ipu3Haku mog00us TPEyroJIbHUKOB.
[Tpumenenune nomoous mpu PENICHAH MPAKTHYECKUX 3a/1a4.
CaoticTBa momaaei reomerpudeckux puryp. @opMynbl I MIIOMIATN TPEYTOIbHUKA,
napajienorpaMmma, pomoa u Tpanenuu. OTHOIICHHE IO eH MOT00HBIX QUTyYP.
Boluncnenue mioniazei TpeyroibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTO Oymare.



Teopema Ilugaropa. Ilpumenenue teopemsl [ludaropa npu pemeHun NTPAKTUYECKUX
3az1ad.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro YIJIa IPSIMOYTIOJIBHOTO TPEYyrojbHHKA. OCHOBHOE
TPUTOHOMETPUYECKOE TOXAECTBO. TpuronoMmerpuueckue ¢QpyHkuuu yrioss 30°, 45° u
60°.

BrniicanHbie M LIEHTpaJIbHBIE YIVIBL, YTOJ MEXIY KacaTeJIbHOUW U XOpAOH. YIUIbI MEXIY
XOpAaMH M CEKyIIMMU. BIuCaHHbIE W ONMCAaHHBIE YETBIPEXYTOJIBHUKU. B3anmHoe
pacnonoxeHue AByX OKpyxkHocTed. Kacanume okpyxkHocTed. OOmue KacaTelabHblE K
JBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreHc yrioB oT O nmo 180°. OCHOBHOE TpPHUTOHOMETPUYECKOE
TOXJeCTBO. DOPMYIIbI MPUBEICHHUS.

Pemenue TtpeyronbHukoB. Teopema KOCHMHYCOB M Teopema CHUHYCOB. Perienue
NPAKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.
[IpeobpazoBanue nmogodus. [logo6mue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o0 mpou3BeAEHUH OTPE3KOB XOpJ, TEOPEMBbI O TMPOU3BEACHUU OTPE3KOB
CEKYIIIHNX, TEOpEMa O KBaJIpaTe KacaTeIbHOM!.

Bekrop, anuHa (MOAYJb) BEKTOpa, COHAIPABIEHHBIE BEKTOPBI, IPOTHUBOIMOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpALIMU
HaJ BekTopamu. Pa3znoxeHue BeKTOpa 1O JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatet Bektopa. CkKansipHOE€ MPOU3BEICHHE BEKTOPOB, IMPUMEHEHUE NS
HAXOKJICHUSI JJIUH U YTJIOB.

JlekapTOBbl KOOpJAMHATHI HA IUJIOCKOCTH. YPaBHECHUSA TNPAMOM M OKPYKHOCTH B
KOOpJIMHATaX, IEPECECUCHUE OKPYKHOCTEH U MpsAMbIX. MeToa KOOpAWHAT W €ro
IPUMEHEHHE.

[IpaBusibHBIE MHOTOYTOJIBHUKY. JIJIMHA OKPYKHOCTHU. [ pagycHas u paguaHHas Mepayria,
BBIYKCIICHUE JUIMH YT OKpYykHOcTel. [lmomans kpyra, cekropa, CErMeHTa.

JIBuKeHUST  TUIOCKOCTH M BHYTPEHHHE CUMMeETpuH  ¢Guryp  (dIeMeHTapHbIe
npeactasienus). [lapannensueiii nepenoc. [loBopoT.

INPEAMETHBIE PE3YJIBTATHBI

[IpeameTHbIe pe3yJbTaThl OCBOCHHS MTPOrpaMMbl YHEOHOTO Kypca K KOHILy 00yueHus B 7
KJjacce:

Pacrio3HaBaTh HM3ydYEHHBIE TEOMETPUYECKHE (UTYPBI, OMPENEIsITh WX B3aUMHOE
pacloyiOKeHHe, W300pakaTh TreoMeTpudeckue (GUTYPBI,  BBIIONHITH  YEPTEKHU
10 YCJIOBHUIO 3aJ1aud. M3MepsATh JUHEWHBIE W YIVIOBBIE BENIWYMHBI. Pemare 3agauv Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jenath rpyOyr0 OLEHKY JTUHEUHBIX U YIJIOBBIX BEJIMYHMH MPEIMETOB B PEaIbHON KU3HHU,
pa3MepoB  MPUPOJHBIX O00BEKTOB. Pasznmuuate pasMepbl 3TUX  OOBEKTOB IO
MOPSAJIKY BEJTUYUHBL.



CtpouTh 4epTERU K TEOMETPUUECKUM 3a1a4aM.
Ilonp30BaTeCs TNpHU3HAKAMU DPABEHCTBA TPEYTOJIBHUKOB, HCIIONb30BaTh NPU3HAKUA H
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB IIPU PEILIEHUH 3a/1a4.
IIpoBOIUTE JTOTHYECKHUE PACCYKIACHHS C UCII0JIL30BAHUEM I'€OMETPUUECKUX TEOPEM.
[lonbp30BaTbCs MNpU3HAKAMU DPABEHCTBA IPSAMOYTOJBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEJIHaHbl, NPOBEAEHHON K THUIIOTEHY3€ NPSIMOYIOJIBHOTO TPEYrOJbHHUKA, B PELICHHUU
reOMETPUUYECKUX 3a1ay.
Onpenensate mNapayieIbHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIe 0Opa3yeT ¢
HUMH cekymas. OnpenensTe NapajuiebHOCTh MPSAMBIX C IOMOIIBIO PaBEHCTBA
PacCTOSIHUN OT TOYEK OJHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.
Pemath 3a1aun Ha kieT4aToi Oymare.
[IpoBOAUTH BHIYMCIICHUS U HaXOJIUTh YHUCJIOBbIE M OYKBEHHbIE 3HAUEHHUS YTJIOBB
F€OMETPUYECKUX 3aJ1adyax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U
MHOTOYTOJIbHUKOB, =~ CBOMCTB  yIJIOB, OOpa30BaHHBIX TMpPU MEPECECYCHUH JIBYX
napajuieNIbHbIX MPSAMBIX CEKyIlel. Pemars npakTHYeckue 3a1a4 Ha HaX0XJAEHUE YTIIO0B.
Biagerp  moHsATHEM TIE€OMETPUYECKOIO MeCcTa TOYEK. YMETb OIPEAEIATh
OMCCEeKTPHCY yIJla U CEPEIUHHBIN EPICHIUKYIISP K OTPE3KY Kak TeOMETpUUYECKIEe MeCTa
TOYEK.
@opMyIUpOBaTh ONPENEICHUsT OKPYKHOCTH U Kpyra, XOpJAbl U AUaMeTpa OKPYKHOCTH,
[I0JIb30BAaTbCSl HUX CBOWCTBAMU. YMETb IPUMEHATH OTU CBOMCTBA IIPU PELICHUU
3a/1ad.
BiageTs MOHATHEM OIMCAaHHOM OKOJIO TPEYTOJbHUKA OKPYXKHOCTH, YMETb HAaXOIMTh €€
neHrp. Ilonmp3oBaThcsi ¢akTaMu O TOM, 4YTO OHMCCEKTPUCHI YIJIOB TPEYTrOJbHHUKA
[IEPECEKAIOTCA B OJHOM TOYKE, U O TOM, UTO CEPEIMHHBIEC NEPIIEHIUKYIIAPBI K CTOPOHAM
TPEYroJIbHUKA NIEPECEKAIOTCA B OJTHOU TOYKE.
Bnagers moHsTHEM KacaTeabHOM K  OKPY)KHOCTH,  IOJIb30BAaThCS  TEOPEMOM O
NEPIEHIUKYIAPHOCTU KacaTeIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHHUs.
Ilonbp30BaTbCsA IPOCTEHIIMMU T'€OMETPUYECKMMM HEPABEHCTBAMM, IIOHMMAaTh UX
MMPAKTUYECKUNA CMBICIL.
IIpoBOAUTE OCHOBHBIE T€OMETPUYECKUE IIOCTPOEHUS C IIOMOIIBIO IUPKYJISA U JIUHEHUKHU.

IIpeameTHbIC pe3yabTaThl OCBOCHHS IIPOrpaMMBl YYeOHOrO Kypca K KOHITY
oOydeHus B 8 KJacce:

Pacno3naBaTh OCHOBHBIE BUJIbI YETBHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, NTOJIb30BAThCIUX
CBOWCTBAaMHU IIPU PEIICHUU I'€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOKCTBA TOUKU MEPECEUEHUs MeAUaH TPeyroJjibHHKa (LIEHTpa Macc)B
pELICHUN 3a1a4.

Brnanete nmoHsiTHEM CpelHEN JIMHUU TPEYTrOJIbHHUKA W TPANEUWH, NMPUMEHATH UX
CBOWCTBA IPU PELICHUU reomMeTpruueckux 3anaad. [lonp3oBarecs Teopemont daneca



U TEOpeMOW O TMPOMOPIMOHATBHEIX OTpe3KaX, MPUMEHATh UX [JIS PEIICHHS
MPAKTUICCKUX 3a7ad.

[TpuMeHATh TPU3HAKH TIOTOOWS TPEYTOJIBLHUKOB B PEIIEHUH TEOMETPUICCKUX 3a71a4.
[Tonp3oBaThest TeopeMoit Iludaropa it pemieHUs TE€OMETPUYECCKUX W MPAKTUYECKHUX
3agady. CTpOWTh MaTeMaTHYECKYyI0 MOJENb B MPAKTUYECKUX 3a/ladaX, CaMOCTOSITEIBHO
JIeNaTh 4epPTEK U HAXOUTh COOTBETCTBYIOIIUE JJTHHEI.

BrnageTs MoOHATHSAMH CUHYCAa, KOCHHYCa W TaHT€HCa OCTPOTO YIJIa MPSIMOYTOJBHOTO
TpeyrojbHUKA. [101630BaThCSI STUMH MMOHATUSMH VIS PEIICHUS MTPAKTHICCKUX 3a1a4.
Bbrauciare  (pa3iMuHBIMM - CIIOCOOaMM)  IUIONIAJb TPEYrOJIbHUKA ©  TUIOIIAIH
MHOTOYTOJIbHBIX (DUTYp (TMONB3YACh, TJ€ HEOOXOAMMO, KaIbKYISITOpOM). IIpuMeHSTH
MOJIYYCHHBIC YMEHUS B MPAKTUYSCKHUX 3a1a4ax.

BnageTs TOHATHUSMH BIHCAaHHOTO WM IICHTPAJIBLHOTO YIJIAa, HCIIOJIB30BATh TEOPEMBI O
BITMCAHHBIX yIJIaX, YIilaX MEXIy XopJaMu (CeKyIIMMHU) U YIJie MEXAy KacaTeabHOU U
XOPJIOH TP PEIICHUU TEOMETPUICCKUX 3a71a4.

BrnageTs MOHSITHEM ONMKMCAHHOTO YETHIPEXYTOIBHUKA, IPUMEHATh CBOKWCTBA OMKMCAHHOTO
YeTHIPEXYTOIBHUKA TPU PEIICHUH 3a/1a4.

[TprMeHATH MONYyYCHHBIC 3HAHUS HA MPAKTHKE — CTPOMTH MATEMaTHYCCKUE MOICITH JIsI
3aJlay  peaJlbHOW JKM3HM W TPOBOJAUTH  COOTBETCTBYIOIIME  BBIYUCIICHHS C
NpUMEHEHUEM  TIOJOoOWsST W TPUTOHOMETpUHM  (MOJIB3YsACh, TH€  HEOOXOAMMO,
KaJIbKYJISITOPOM ).

[IpenmeTHbIE pe3ynabTaThl OCBOEHUS MPOTrpaMMBbl y4eOHOTO Kypca K KOHILy 00yueHusi B 9
KJjacce:

3HaTh TPUTOHOMETPUYECKHME (DPYHKIIMM OCTPHIX YIJIOB, HAaXOAUTh C HX [OMOIIBIO
pa3TUYHBIE DJIEMEHTHI MPSIMOYTOJBHOTO TPEYroJbHUKA («PEIICHUE MPSMOYTOJIbHBIX
TPEyroJbHUKOB»). HaxomuTh (C MOMONIBbIO KaJIbKYJATOpa) [JJWHBI W YIJIbI JJIs
HETaOJIMYHBIX 3HAYCHUM.

[Tonp3oBaThCst PopMynaMu MPUBEIECHUS M OCHOBHBIM TPUTOHOMETPUYECKUMTOKIECTBOM
JUTS1 HAXOKJI€HUSI COOTHOUIEHUH MEXIY TPUTOHOMETPUUECKUMHU BETUUMHAMMU.
Hcnonp30BaTh TEOPEMBbI CUHYCOB M KOCUHYCOB JIJI1 HAXOKJICHHS PA3JIMYHbIX 3JIEMEHTOB
TPEYrojibHUKA («pPEUIEHHE TPEYroJbHUKOB»), MPUMEHITh WX MpU  PEHICHUU
r€OMETPUYECKHUX 3a/1a4.

Brnagets momaTtusmu mpeoOpazoBaHusl MOA00WS, COOTBETCTBEHHBIX JJIEMEHTOB
nonoOHbeIX ¢uryp. [lomp3oBaThCs CBOWCTBAMHU TOMOOWS TPOW3BOJBHBIX (UTYDP, YMETh
BBIYHCIISATH JUTMHBI U HAXOIUTD YTJIIbl y MOJ00HBIX uryp. [IpumMeHsaTs cBoiiCTBA O100MSIB
MpaKTUYECKUX  3a/Jadyax. YMEeTb [PUBOAUTH NPUMEPhl  MOJOOHBIX  (UTYpB
OKPY’KaIOLIEM MUDE.

[Tonb30BaThCsl TEOpEMAMU O MPOU3BEACHUU OTPE3KOB XOPJ, O MPOU3BEICHUHN OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.



[lonb30BaThCs BEKTOpAaMHU, MOHUMATh HMX TIE€OMETPUYECKHMH M (PU3UYECKHA CMBICT,
NPUMEHATh UX B PEHICHUH TeOMETpUYECKUX U (usmyeckux 3anad. [IpumeHsTH
CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB JUI HAXOXKIECHUSA JJIMH U YIJIOB.

ITonp30BaTbCsd METOAOM KOOPIMHAT HA INIOCKOCTH, IIPUMEHATH €ro B PELICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

BiianeTs NOHATUAMU NPAaBUIBHOIO MHOT'OYTOJIBHUKA, JJIMHBI OKPYXKHOCTH, JUIMHBL JyTU
OKPY>KHOCTH Y PaJuaHHON MEpPHBI yIyla, YMETh BBIYMCIATH IUIOLIAAL KPYTra U €ro 4acTei.
IIprMeHATH MTONyYeHHbIE YMEHUS B IIPAKTUYECKUX 3a7a4ax.

HaxoauTe ocu (WM LEHTPBhI) CUMMETpUH (UTYp, MPUMEHATH JBUKEHUS TIIOCKOCTH B
IIPOCTEUIINX CITyYasX.

IIprMeHATh MMOJyYEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTU4YECKUE MOJIEIIH IS
3a7a4 ~ pEAIbHOM  KM3HM U IPOBOAUTH  COOTBETCTBYIOLIME  BBIYHCIICHUS C
NpUMEHEHHEM 0JI00MS] M1 TPUTOHOMETPUYECKUX (QYHKUIMM (MTONIB3YSICh, T/I€ HEOOXO0AUMO,
KaJIbKYJISITOPOM ).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmeHnoBaHue paszaena KomnuectBo(OCHOBHOE OcHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIIUXCS
(Tembl) Kypca HacoB coaepKaHue
IIpocreiiue 14 [Tpocreiimue DopMyIMPOBATH OCHOBHBIE ITIOHATHUS U OIPEICIICHUS.
reoMeTpuieckue GUrypsl u FeOMETPUYECKHUE Pacno3naBaTh U3yyeHHbIE T€OMETPUUECKHUE (PUTYPBI,
X cBoMcTBa. M3mepenue 0OBEKTHI. onpeaesATh UX B3aUMHOE PACIIOJIOKEHUE, BHINIOJIHATH
FEOMETPUYECKUX BETUYMH IMHOroyroJjbHUK, YEPTEXK 110 YCIOBUIO 3aaUU.
loMaHasl. IIpoBoaMTH pOCTENIIME IOCTPOCHUS € TIOMOILBIO IUPKYJISIU

CMeXHBIE U
BEPTUKAJIbHBIE YTJIbI.
PaboTa

C IPOCTEUIITUMU
"YEPTEKAMMU.
M3mepeHne IMHEMHBIXH
YTJIOBBIX BEJIWYMH,
BBIYMCIIEHUE OTPE3KOBU
YTJIOB

TMHEUKH.

M3mepaATh TUHEWHBIC U YTIIOBbIE BETUYMHBI T€OMETPUUCCKUXH
MPaKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha IJ1a3» pa3Mepbl peaIbHBIX 00bEKTOB,
MPOBOAUTH I'PYOYIO OLICHKY UX Pa3MEPOB.

PemaTh 3a/1a4y Ha BRIYUCIICHUE JUIMH OTPE3KOB U BEJIMUNH
yTJIOB.

PemaThb 337241 Ha B3aMMHOE PACTIONIOKEHUE
rCOMETPHUCCKUX UTYP.

IIpoBoauTH KIaCCUDHUKALIUIO YTIIOB, BHIYUCIAATH
ITMHEHHBIC U YTII0BbIC BEJIUIUHEI, MPOBOAUTH
HEOO0X0IMMBbIE JOKAa3aTeIbHBIE PACCYXKICHMUS.
3HAKOMHUTBLCS ¢ UCTOPHUEN Pa3BUTHS T€OMETPUU

TpeyroabHUKN

22

[ToHsTHE O PAaBHBIX
TPEYTrOJIbHUKAX U

Pacno3HaBaTh Mapbl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
yepTexkax (C ykazaHUeM MPU3HAKOB).




MEepBUYHbIC
MpeCTaBICHUS

0 paBHBIX PUTypax.
Tpu npuzHaka
paBeHCTBa
TPEYTrOJIbLHUKOB.
[Tpu3Haku paBeHCTBA
MPSIMOYTOJILHBIX
TPEYTroJIbHUKOB.
CBOMCTBO MeqHaHBI
MPSIMOYTOJLHOTO
TpPEYroJbHUKA,
MPOBEAEHHON

K TUIIOTEHY3E.
PaBHOOEApEHHBIE U
[PAaBHOCTOPOHHHE
TPEYTrOJIbHUKHU.
[Ipr3HaKku 1 CBOMCTBA
paBHOOEIPEHHOTO
TpPEyroiabHUKA.
HepaBenctBan
FEOMETPUH.
[TpssmMOyronbHBIN
TPEYTrOJbHUK C YTIIOMB
30°

BbIBOIUTH CJIeICTBUS (PaBEHCTB COOTBETCTBYIOLINX
HIIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opmyIMpPOBaTH OINPEEIECHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJIBHOT0, PABHOOEIPEHHOT0,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPUCHI, BBICOTHI,
MeJMaHbl TPEYTOJIbHUKA; CEPEIUHHOTO MEPTICHINKYIISIpa
0Tpe3Ka; MepruMeTpa TPeyroJIbHUKA.

@opMyHpPOBATH CBOWCTBA U IPU3HAKU PABHOOEIPEHHOTO
TpEyTOJIbHUKA.

CTpouTh 4epTeKH, pemaTh 3aAa4M C TOMOIIHIOHAXO0XKICHUS
PaBHBIX TPEYTOJIHHUKOB.

IpuMeHSITH IPU3HAKY PAaBEHCTBA MPSIMOYTOJIBHBIX
TPEyroJbHUKOB B 3a7a4ax.

Mcnonb30BaTh HH(POBBIE pECYPCHI AJIS HCCJIeJ0BAHUS
CBOWCTB M3y4aeMbIX QUTYD.

3HAKOMUTBCS C HCTOPHeil pa3BUTHSI TECOMETPUU
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[TapannenbHble IPsIMBIE,
CyMMa yTJIOB TPEYTrOJIbHUKA

14

[TapannenbHbie
[psIMBIE, UX CBOMCTBA.
Haxpecr nexaiue,
COOTBETCTBEHHBIE U
OTHOCTOPOHHUE YTJIBI,
0Opa3oBaHHbIE

[PY NIEPECECUEHUN
MapajuIesIbHbIX MPSMBIX
cekyteit). [Ipuznax
MapajuieIbHOCTH
MPSIMBIX Yepe3
[PaBEHCTBO PAaCCTOSTHUI

OT TOYEK OJHOU MPSAMOM

10 BTOPOW MIPSMOM.
Cymma yriioB
TPEYroJbHUKA.
BreuHue yriibl
TPEyroJbHUKA

DopMyIMpPOBATH NOHATHE [TAPAJIICIIBHBIX IIPSAMBIX,
HAXOAUTH [IPAKTUYECKUE IPUMEPHI.

M3y4yaTh CBOMCTBA yIi10B, 00pa30BaHHBIX MPU NIEPECEUCHUN
[apajyleabHbIX OpsAMBIX cexylen. IlpoBoauTe
NO0KA3aTe1bCTBA [1ApAIJIEIBHOCTH ABYX MPSIMBIX C [IOMOILBIO
YTJI0B, 00pa30BaHHBIX P MEPECEUEHUU ITUX MPSIMBIX TPEThEH
IIPSIMOM.

BeIuKMcJIATh CyMMY YIJIOB TPEYTOJIbBHUKA U MHOI'OYT'OJIbHUKA.
HaxoauTh uncioBbie U OyKBEHHbIE 3HAUEHUS YTIIOB

B TCOMETPUUYECKUX 3a7a4ax C UCIIOIb30BAHUEM TEOPEMO
CYMME€ YIJIOB TPEYIOJIbHUKA U MHOTOYI'OJIbHUKA.
3HAKOMHUTBLCH C MCTOPHE pa3BUTUSA T€OMETPUU

OKpY)HOCTb U KPYT.
['eomeTpuueckue
[MOCTPOEHUS

14

OKpyX)HOCTb, XOpJa U
MUaMEeTp UX CBOMCTBA.
Kacarenbnas

K OKPYKHOCTH.
OKpY>KHOCTB,
BIMICAHHAS B yTOJI.

DopMyIMpPOBATH ONIPEAEJIEHUNA. OKPYKHOCTH, XOPAHI,
MaMeTpa U KacaTesIbHOM K OKpykHOCTH. U3ydyaTh nx
CBOICTBA, MPU3HAKH, CTPOUTH YECPTEXKHU.

HccaenoBarhb, B TOM YKCIIE HCHOJIB3YS HU(POBBIE pecypehbl:
OKPYHOCTb, BIUCAHHYIO B YTOJI; IEHTP OKPY>KHOCTH,
BIIICAHHOW B YTOJI; PABEHCTBO OTPE3KOB

11




[lousitue o 'MT,
IPUMEHEHHE

B 3a7a4ax.
buccekrpuca u
CEepEIUHHBIN
MEPIEHIUKYJIISP
KaK T€OMETPUYECKHE
MECTa TOYEK.
OKpY HOCTBb,
OMHUCaHHas OKOJIO
TPEYrOoJbHUKA.
OKpY>KHOCTb,
BIIMCAHHAS

B TPEYTOJIbHHUK.
[TpocTenmme
3ajaun

Ha IMOCTPOCHHE

KAacaTeJIbHBIX.

HNcnoas3oBats metoa ['MT s nokaszarenscrBa T€OpeEM O
nepeceyeHnr OUCCEKTPUC YIIIOB TPEYTrOIbHUKA U
CEpEIMHHBIX MEPIEHAUKYIISIPOB K CTOPOHAM TPEYTOJIbHUKAC
rmomoibo ['MT.

OBJiageBaTh NOHATUSAMU BIIMCAHHOW U OMIMCAHHOU
OKPYKHOCTEUW TPEYroJbHUKA, HAXOAUTh LIEHTPHI 3TUX
OKPYKHOCTEM.

PemiaTh OCHOBHBIC 32/1a4M HA MOCTPOEHME: YIJia, PABHOIO
NMAHHOMY; CEPEAUHHOrO NMEPIECHAUKYJIIApA TaHHOTO OTPE3Ka;
MPsSIMOM, TPOXOAIICH YEPE3 TaHHYIO TOUKY U
NEPHeHAUKYISIPHON TaHHOM MPsSMO; OUCCEKTPUCHI TAHHOTO
yTria; TPEYTrOJIbHUKOB

MO Pa3JIMYHbIM JIEMEHTAM.

3HAKOMMTBLCH C HCTOPHUEI pa3BUTHUS T€OMETPHUU

[ToBTOpEeHue, 06000IICcHNE
3HAHUU

[ToBTOpEHUE U
0000IIIEHNE OCHOBHBIX
MOHSITUI U METOIOB
Kypca 7 Kiacca

PemaTthb 3a1a4u Ha IOBTOPEHUE, WILTFOCTPUPYIOIINE CBSA3U
MEKy Pa3IMYHBIMU YacTIMU Kypca

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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8 KVIACC

[IPU3HAKU U CBOMCTBA.
HacTtHble ciryuan
apaieIorpaMMoB
(MpAMOYTOJIbHUK,
poMO, KBajapar), ux
[IPU3HAKU U CBOMCTBA.
Tpanenus.
PaBHOOOKas U
PSAMOYTOJIbHAS
TpareLnH.

MeTon y1BOCHHS
MeIUaHBbI.
[lenTpanbHas
CUMMETPHS

HanmeHnoBaHue paszaena KomnuectBo [OCHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00yYaIOIIUXCS
(TembI) Kypca HacoB colepKaHue
YeTbIpEXyroabHUKH 12 [Mapannenorpamm, ero  |[M300paxkaTh U HAXOAUTH HA YEPTEkKAX YETHIPEXYTOIBHUKA

pa3HbIX BUJIOB U UX 3JIeMEHThI. POpPMYJIHPOBATH
omnpe/eJieHsI: TapaieorpaMMa, IpsMOyTOJIbHUKA, poMOa,
KBaJipaTa, TPaneIuu, paBHOOOKOUTPAIICIIUH, TPSIMOYTOJIBHON
TPaTCIH.

Jloka3bIBaTh W UCMOJbH30BATH MPH PelIeHUN 3a1a4
NPU3HAKK U CBOWCTBA: MapajuIeIorpaMMa, MPsSMOYTOJIbHHUKA,
poMO0a, KBajipaTa, Tpaneuy, paBHOOOKOH TpareIny,
MPSIMOYTOJIEHOM TpamneIu.

[IpuMeHATHL MeTOA YIBOCHHS MEIWAaHBl TPEYTOJbHUKA.
Hcnoab3oBaTh 1TU(POBBIE PECYpPCHI TSI HCCIICTOBAHUS
CBOMCTB M3y4aeMbIX UTYp.

3HAKOMUTBHCS C MCTOPHEI pa3BUTHUSI TEOMETPUU

Teopema darneca u Teopema
0 MPOIOPIIMOHATBHBIX
O0Tpe3Kax, MoJ00HbBIC
TPEYTOJIbLHUKH

15

Teopema Daneca u
TeopeMa

0 TIPOTTOPIIMOHATBHBIX
OTpE3Kax.

CpenHsst TUHUS
TPEYTOJIbHHKA.

I[IpoBOoAMTH MOCTPOEHMS C IOMOIIBIO LIUPKYJIS U TUHEUKHUC
MCII0JIb30BaHuE TeopeMbl Daneca u TeopeMsl

0 MPONOPUUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
[TPONOPLIMOHAIIBHBIN OTPE3OK.

[IpoBoaAMTH 10KA3aTEJIbCTBO TOIO, YTO MEAUAHBI
TPEYroJIbHUKA NEPECEKAIOTCA B OJTHOM TOUKE, U HAXOAUTh

13




Tpaneuus, e€ cpeaHss
TTAHUS.
[IponnoproHanbHbIE
OTPE3KHU.

LlenTp macc

B TPEYTOJIbHUKE.
[lonoGHbIE
TPEYTrOJbHUKU. Tpu
MpU3HaKa Moao0us
TPEYTOJIbHUKOB.
[Iprmenenue
mo100us

[IPU PELICHUU
[IPAKTUYECKUX 3a]1a4

CBSI3b C IICHTPOM MaccC, HAXOAMTh OTHOIIIEHNE, B KOTOPOM
METUAHBI JISTSATCS TOUKOW WX IepeceUCHUS.

HaxoauTh 110100HBIC TPEYTOJLHUKH Ha TOTOBBIX YEPTEIKAXC
YKa3aHHEM COOTBETCTBYIOIINX IMPU3HAKOB MOI00US.
PemaTh 3a1a41 Ha MTOJT00HBIC TPEYTOJLHUKHU C TIOMOIIBIO
CaMOCTOSTEIILHOTO TTOCTPOCHUS YEPTEHKEH U HAXOKACHUS
10IO0OHBIX TPEYTOJIHLHUKOB.

[IpoBoAUTH 10KA3ATEIbCTBA C HCIIOIH30BAHUCMIIPU3HAKOB
[1O100MS.

Jloka3bIBaTh TPY IIPH3HAKA MT0I00MS TPEYTOJLHUKOB.
IpuMeHATH MOJTYYCHHBIC 3HAHUS TIPH PEIICHUH
rCOMETPUYCCKUX U MPAKTHYCCKUX 33/1a4.

3HAKOMUTBLCS C HICTOPHETi Pa3BUTHSA TCOMETPUHU

[ Imomans. Haxoxxnenue
[JI0IIA/IEH TPEYTOJIBHUKOB
1 MHOTOYTOJIBHBIX (DUTYD.
[Tnomanu mogo6HbIX GUTYp

14

CBolicTBa IUIOMIAIEN
FeOMETPUUECKUX
uryp.

DopMyJIbI 15
LI N
TpeyroJibHUKa,
napajjiesorpaMmma,
Tparneuu.
Brerauncienue
TUIOIIAJICH CIIOKHBIX

buryp.

OgBiageBaTh NEPBUYHBIMH NPeEACTABIEHUAME 00 001Iei
TEOPHUH IUIOMIAIA (MEPHI), (POPMYJIHPOBATH CBOMCTBA
TUTOIIAH, BBISCHITH UX HATJISIIHBINA CMBICIL.

BoiBoauTh HOpMyIBI IJI0AM TTAapaJlIesiorpaMma,
TPEYroJibHUKA, TPANEuu U3 POpMYJIIbI TIIOIIAIH
MpsIMOYTOJIbHUKA (KBaapara).

BoIiBoAMTH POPMYIIBI TUTOIIAAH BBHITYKIOTO
YETHIPEXYTOJIBHUKA YEPE3 AUATOHAIA U YTOJI MEK/Ty HUMH.
Haxomnutsb miomanu ¢puryp, n300paxEHHbIX HA KIETYaTON
Oymare, HCNoJib30BaTh pa3oreHne PUrypsl Ha YaCTH U
TOCTpanBaHUE.

14




[Tnomanu Guryp

Ha KJIeT4aToi Oymare.
[Imomaau moago0OHbBIX
duryp.

3agaun

C IPaAKTUYECKUM
COJICp>)KaHHEM.
Penienue 3amau

C MOMOII[LI0 METO/1a
BCIIOMOI'aTE€IbHOMN
[JIOIIA N

Pa30upars npuMepsl HCIIOJIb30BaHNs BCIOMOTaTEIbHON
IJIOIAIN JIJISl PELIEHUS TEOMETPUYECKUX 3a7ay.

Haxoauth riomnaay nogo0HbIX Guryp.

BbI4ncasiTh MIIOIMIAINA Pa3IMYHBIX MHOTOYTOJIBHBIX (QUTYP.
PemiaTh 3a7a4M Ha IJI0MIAIb C IPAKTUYECKUM COJIEPKAHUEM

Teopema ITudaropa u
Hayaja TPUTOHOMETPUHU

10

Teopema Iludaropa, u
€€ NpUMEHEHUE.
Onpenenenue
TPUTOHOMETPHYECKUX
(byHKIHMI ocTporo yria
PSMOYTOJILHOTO
TPEYTOJbHHUKA,
TPUTOHOMETPHUYECKHUE
COOTHOILIEHUS

B [IPSIMOYTOJIbHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPHUYECKOE
TOXIECTBO

JlokazbiBaTh Teopemy [ludaropa, ncnonab3oBathb e€B
MPAKTUYECKUX BBIYMCICHUSAX.

DopMyJIMPOBATH ONPEIEIICHNS] TPUTOHOMETPUYECKHUX
(byHKIIUN OCTPOTO yIiia, MPOBEPSITh UX KOPPEKTHOCTD.
BbIBOAUTH TPUTOHOMETPUUYECKUE COOTHOUICHUSB
MPSIMOYTOJIbHOM TPEYTOJIbHUKE.

HccienoBaTh COOTHOUIEHUS MEXAY CTOPOHAMU B
MPSIMOYTOJILHBIX TPEYTOJIbHUKAX ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnonb3oBaTh POPMYIIBI IPUBEACHHS 1 OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO JIJIsI HAXOXKACHUS
COOTHOUIEHUH MEXIYy TPUTOHOMETPUUECKUMH (HYHKIHUSIMU
Pa3IUYHBIX OCTPBIX YIJIOB.

[IpuMeHsITH OJIyYEHHBIE 3HAHUS U YMEHUS [IPU PEIICHUN
MPaKTUYECKUX 3a]1a4.

3HAKOMUTBHCH ¢ UCTOPHUEN Pa3BUTHS T€OMETPUH

15




YTl B OKPYKHOCTH.
BrucaHHbIE 1 ONTMCAaHHbBIE
YETBIPEXYTOJIBHUKHU.
KacarenbHbIe

K OKpy>kHOCTH. Kacanue
OKPY>KHOCTEU

13

Brnucanneie u
LICHTPAJIbHBIE YTJIbI,
YTOJI MEXTY
KacaTeJIbHOM U
XOPAOM.

YTl MEXKIY
XOpJlaMu U
CEKYILIUMU.
Brnncanneie u
OITMCAHHBIC
YETHIPEXYTOJILHUKH,
VX TIPU3HAKU U
CBOMCTBA.
[IpumeHneHnune >3Tux
CBOMCTB

[PU PEIIEHUU
FEOMETPUUECKHUX
3ajad.

Bzanmnoe
[PACIOJIOKEHUE JBYX
OKPY>KHOCTEH, 001IIHe
KacaTeJbHEBIC.
Kacanwue
OKPY>KHOCTEU

@opMyJIMPOBATH OCHOBHBIE ONIPE/ICIICHMS], CBA3aHHBIE

C yrJIaMH B Kpyre (BIUCAaHHBIN YroJl, HEHTPAJIbHBIN yrod).
HaxoauThb BIIMCaHHBIE YIJIbl, ONUPAIOIIHAECS HA OJIHY IYTY,
BBIYHMCJIATH YIJIBI C TOMOIIBIO TEOPEMBI O BHUCAHHBIX
yTJax, TEOPEMBI O BIIMCAHHOM YETBIPEXYT OJIbHUKE, TEOPEMBI
O LICHTPAJILHOM YTJIE.

HccaenoBath, B TOM YHUCIIE C TOMOILBIO IIUPPOBBIX
PECYPCOB, BIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIBHUKH,
BbIBOAMTH X CBOMCTBA U MPU3HAKH.

Mcnmoab30BaTh 3TH CBOMCTBA U MTPU3HAKHU MIPU PEILIEHUU
3a1ay

16




[loBTOpeHue, 0600meHne 4 [ToBTOpCeHKME OCHOBHBIX |PemaTh 3aja4u Ha TTOBTOPEHUE, UILUTIOCTPUPYIOIINE CBSI3U
3HaHUHT MOHATUN UMETOIOB MEXKTy Pa3IMYHBIMU YacTSIMH Kypca

KypcOB 7 1 8KJIaccCOB,

0000111eH1Ee 3HAaHUN
OBILEE KOJIMYECTBO |68

YACOB IIO ITPOT'PAMME
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9 KJIACC

HanmeHnoBaHue paszaena KomnuectBo |(OCHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00yYaIOIIUXCS
(TembI) Kypca HacoB coaepKaHue

Tpuronometpusi. Teopembl 16 Onpenenexnue @opMyIHpPOBATH ONpeeSIeHUs1 TPUTOHOMETPUUYECKHUX
KOCHUHYCOB U CHUHYCOB. TPUTOHOMETPUYECKUX  |((DYHKIMH TYNBIX ¥ MPSMBIX YTJIOB.

PelieHne TpeyroJbHUKOB

bynkuuit yriaos ot 0°
o 180°. ®opmyiibl
MPUBEICHUSI.
Teopema KOCUHYCOB,
TeopeMa CUHYCOB.

BbIBOAMTH TEOpEMY KOCUHYCOB U TEOPEMY CUHYCOB(C
paznycoM OMHUCAHHON OKPY>KHOCTH).

BruiBoauTh opMyJIbI 1JI BBIYUCTICHHUS NJIOLIAXEH

C MCIOJIb30BaHUEM TeopeM TpuronomerTpuu (popmyna
IJI0IIAY TPEYTOJbHUKA YePE3 IBE CTOPOHBI U YTOJI MEXKIY

Pemienue HUMH, (OopMyITa IJIOMa A YeTHIPEXYTObHUKA Yepe3 ero

TPEYTOJIEHHUKOB. MWArOHAIN M YTOJ MKy HAMH).

[MpakTH4ecKoe Pemath TpeyroJbHUKH.

NpUMEHEHUE PemaTh MpakTUYECKHE 33Ja4H, CBOISIIUECS

OKa3aHHBIX TEOPEM K HaX0XKJICHUIO Pa3IMYHBIX SJICMCHTOB TPEYroJbHUKA
[IpeobpazoBanue mo100usl. 10 [TonsiTue OcBauBaTh NMOHATHE NTPEOOPA30BAHUS TT0100HS.

MeTtpuueckue
COOTHOILIEHUS
B OKPY>KHOCTH

0 TIpeoOpa3oBaHUU
[TOTO0MSI.
COOTBETCTBCHHEIC
DIIEMEHTHI I10J00HBIX
puryp.

Teopema

0 MPOU3BEICHUU
OTPE3KOB XOP/I,
TeopeMa

HccaenoBaTh OTHOIICHUE JIMHEWHBIX 2JIEMEHTOB (PUTYPIIPH
npeoOpa3oBaHUU MOIO0US.

HaxoauThb npuMepbl mo00Us B OKPYKaIOIIeH
NEWCTBUTEIIBHOCTH.

BbIBOAUTH METPUUECKHE COOTHOIIEHUS MEXKy OTPE3KaAMU
XOpJ, CEKYLIMX U KacaTeJIbHbIX C UCIIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB M MOJIOOHBIX TPEYTOJIbHUKOB.

C UCIIOJIB30BAHHEM HOI[O6HBIX TPCYIrOJIbHUKOB

PemiaTh reoMeTpUUECKHUE 3a4a4UU U 3a1a4UH1 U3 PEATTbHOMKU3HU

18




0 IPOU3BEACHUN
OTPE3KOB CEKYIIUX,
TeopeMa O KBaIparTe
KacaTeJIbHOM.
[IpumeHeHneB
pELICHUN
FEOMETPUYECKUX
Bagay

BexTopsl

12

Onpenenenue
BEKTOPOB, CJIOKECHUEH
BBIYUTAHUE BEKTOPOB,
YMHO>KEHHUE BEKTOpa
Ha 4HCIIO.
Du3nyeckuii u
FEOMETPUYECKUI
CMBICJT BEKTOPOB.
PazoxxeHue BekTopa
MO JTBYM
HEKOJUTMHEAPHBIM
BEKTOpPaM.
Koopaunatet
BEKTOPA.

CkansipHoe
MPOU3BEICHUE
BEKTOPOB, €T0

Mcnonb30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,
HCCJIeI0BATh TEOMETPUYECKU (IepeMellieHIe) U
(bu3rueckuii (crsaa) CMbICIBI BEKTOPOB.

3HATH onpe/ejieHusl CyMMbl U pPa3HOCTH BEKTOPOB,
YMHOKEHHS BEKTOpa Ha YUCIIO, HCCIeI0BATh
reoMeTpU4YecKuil U (PU3NUECKUN CMBICIIBI ATHX ONEpaLUi.
PemaTh reoMeTpUUECKHE 3a/1a4H C UCIIOJIb30BaHUEM
BEKTOPOB.

PackyagbIBaTh BEKTOP O IBYM HEKOJIJIMHEAPHBIM
BEKTOPaM.

M cnonb30BaTh CKAISIPHOE MPOU3BEIEHNE BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOWCTBA.

BbI4ncasiTh CYMMY, pa3HOCTb U CKaJISIPHOE ITPOU3BECHUE
BEKTOPOB B KOOpAMHATAX.

IIpuMeHATH CKaJIIpHOE IPOU3BEACHHUE ISl HAXO0XKICHHUS
JUIMH U yTJI0B
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MPUMEHEHHE
ITJTSI HAX O KICHHS
IJTMH U yTJIOB.
Pemenue 3amau

C TIOMOIIBI0 BEKTOPOB.
[TprimeneHue BEKTOPOB
IJIST peIIeHUs 3a/1a4
buzuku

I[eKapTOBI)I KOOpAWHATBI
Ha ITJIOCKOCTU

JlexapToBbI
KOOPJIMHATHI TOUEK
Ha MJIOCKOCTH.
'YpaBHEHHE IPSIMO.
'YpaBHEeHUE
OKPY>KHOCTH.
KoopauHatel TOuek
[epeceyeHus
OKPY>KHOCTH U
[IPSMOM.

MeTox KOOpAMHAT IIPU
pELICHUN
FEOMETPUYECKUX
Bazay, IPaKTUYECKUX
Bagay

OcBauBaTh NOHSITHE MPSIMOYTOJIBHON CHCTEMBI
KOOPJWHAT, IEKAPTOBBIX KOOPJIUHAT TOYKH.

BbIBOAUTH YpaBHECHHE MPSIMOUA U OKPYKHOCTH. Bbl1easiTh
MOJIHBIN KBaJIpaT IJIsl HAXO0XKACHUS IIEHTpa U pajunyca
OKPYXHOCTH 110 €€ ypaBHEHHUIO.

PemaTh 3a1a4M Ha HAXOXKJIEHUE TOUEK MEepeceueHus
MPSIMBIX U OKPYKHOCTEH C MOMOIIBIO METO/Ia KOOPIUHAT.

M cnosb30BaTh CBOMCTBA YIII0BOTO KO hHUIIMEHTA MIPSIMOM
MpY peIIeHUH 3a71a4, JIJIsl OTPEICICHUS PACIIONIOKEHUS
IPSIMO.

IpuMeHATH KOOPAMHATHI IIPH PEIICHUU T€OMETPHUIECKUX U
MPAKTUYECKUX 3a7a4, JIJIs TOCTPOCHHSI MAaTeMaTHIEeCKUX
MOZENE peasIbHbIX 33/1a4 («METO/ KOOPJIUHATY).
Ilob30BaThCS 7151 IOCTPOCHUS U UCCIICIOBAHUI
IU(POBBIMHA PECYPCAMH.

3HAKOMHMTBLCS € HCTOPHUEI pa3BUTHUS TEOMETPUU
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IIpaBunbHbIE
MHOT'OYT'OJIBHUKH.
JImMHa OKpY>KHOCTHU U
MJI0IIA/Ib KPYTa.
Brrancnenue miomanen

[IpaBuiIbHBIE
MHOTOYTOJIbHUKH.
Yucno . Jlnuna
OKPY>KHOCTH, TyTH
OKPYKHOCTH.
Pannannas mepa
yTaa.

[L1omane kpyra,
CEKTOpa, CErMEHTA

DopMyIMPOBATH OINPEICIICHUE MPABUIBHBIX

MHOTOYT'OJIbHUKOB, HAXOAUTDb UX 3JICMCHTHI. IMoab30BaThCS

MOHATHEM JITUHBI OKPY>KHOCTH, BBEJIEHHBIMC ITOMOIIBIO
MPaBUIBLHBIX MHOTOYTOJIBHUKOB, ONPeAesiTh YUCIIO T,
IMHY TyTH U paldaHHyI0 Mepy yria.

IpoBoaNTH MepPexXoa OT paJMaHHON MEpHI yTIaK
rpaaycHON U HA0OOPOT.

OnpenensiTh MJIOIAb KPyTa.

BoiBoauTh popmyJibl (B TpagyCHOM U paJuaHHON Mepe) s

TUTHH YT, TUTOIIAIel CEKTOPOB U CETMEHTOB.
Boraucasth romaau GUryp, BKIOUYAOIIUX AJIEMEHTHI
OKPYKHOCTHU (KpyTa).

HaxoauTsb 1utoniaau B 3afja4ax peaabHOM KU3HU

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

[TonsiTHE O NBM>KEHUU
[JIOCKOCTH.
[TapannenbHbIN
[EepEeHOC, TOBOPOT
[IprumeHnenue

[pY PELICHUH 3a/1a4

Pa30upars npuMepsl, WITIOCTPUPYIOLINE TOHATHS
IBUYKEHUS.

@opMyJIMPOBATH OINPEACIICHUS apaIETIbHOIO MIEPEHOCA,
[MOBOPOTA U OCEBOM CUMMETpUH. BBIBOAUTH X CBOWCTBA,
HAXOAUTH HETIOABUKHBIE TOUKHU.

HaxoauTh IIEHTPHI M OCH CUMMETPHI MPOCTEHINUX UTyp.
IIpuMeHATH MapaJIeIbHBIN NEPEHOC U CUMMETPHIO MPH
pelieHn: TeOMETPUIECKUX 3a1a4 (pa3oupaTh MPUMEpHI).

M cnmosb30BaTh 115 IOCTPOCHUS U UCCIIEOBAHUN

1 POBBIC PECYPCHI

[ToBTOpEeHUE, 0000IICHNE,
CHUCTEMaTHU3alv 3HAHWI

[ToBTOpEHUE
OCHOBHBIX ITOHIATUU U

OnepupoBath NOHATHAMU: DUTypa, TOUKA, IpsMasi, yro,
MHOT'OYTOJIbHUK, PABHOOEIPEHHBIN U PaBHOCTOPOHHHUI
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METOJI0B KypcoB 7—9
KJ1accoB, 0000IIIeHEen
CHUCTEMATH3aLIHS
BHAHUM.
[IpocTenmme
FEOMETPUYECKUE
burypsl u ux
cBolicTBa. MI3mepenue
FEOMETPUUECKUX
BEJINYVH.
TpeyroabHUKH.
[TapamienbHbie U
MEepIECHIUKYJIIPHbBIE
MpsIMBIE.

OKpYX HOCTb U KpYT.
["'eomeTpuueckue
[MOCTPOCHHUS. Y TJIbI
B OKPYHOCTH.
Brniucannelie u
OIMCAaHHBIC
OKPY’KHOCTH
MHOT'OYT'OJIBHUKOB.
[Mpsimast u
OKPY’KHOCTb.
HeThIpEXYTrOJIbHUKH.
Brnincanubie

TPEYTOJBbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEINAHA,
OMCCEKTpHCA U BHICOTA TPEYTOJIbHUKA, ApAILIIEIOrPAMM,
poMO, MPSAMOYTOJILHUK, KBaApPAT, TPAIeLus; OKPY>KHOCTb,
KacaTeJabHas; paBEHCTBO U Mojo0ue PUryp, TpeyrojbHUKOB;
MapajuIeIbHOCTh U MEPIIEHANKYISIPHOCTD MPSAMBIX, YTOJI
MEXTy IPSMBIMU, CHMMETPHUSI OTHOCUTEIILHOTOUKHU U
NpsAMOM; IJIMHA, PACCTOSIHUE, BEJIMYMHA YTJIa, TUIOIAb,
epUMETp.

M cnoab3oBaTh GOpMYJIbI: IEPUMETPA U IUIOLIAAN
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TUIOIIAAN KpyTa,
00BEMa MPSAMOYTOJIBHOTO NapaJijiesienune1a.
OnepupoBath NOHATHAMH: TIPSIMOYTOJIbHAS CUCTEMA
KOOPJIHHAT, BEKTOP; MCIOJIb30BATH 3TH MOHATHUS JJIS
MpEACTaBICHUS TaHHBIX U PEILIECHUS 3a]1a4, B TOM YHCIIE

U3 IPYTUX Y4eOHBIX MPEIMETOB.

Pemats 3a1auu HA MIOBTOPEHUE OCHOBHBIX MOHATHUH,
MJUTFOCTPALMIO CBSI3€M MEXKIy Pa3InyHbIMU YacTAMH Kypca.
Boi0upaTh MeTO /17151 pEUICHUS 3aJa4H.

PemiaTp 3a1a4M U3 OBCEIHEBHOM KU3HU
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M ONTMCAHHbBIE
YETHIPEXYTOJIbHUKHU.
Teopema [Tudaropa u
Hayaa
TPUTOHOMETPHUH.
Permenne o0mx
TPEYTrOJbHUKOB.
[TpaBunbHbBIC
MHOTOYTOJIbHUKHU.
[TpeobpazoBanus
MIOCKOCTH.
JIBmwxenus. [Tlonooue.
CuMMeTpusi.

[ momans.
Brruncnenue
rororanen. [momaan
MoA0OHBIX (PUTYP.
/lexapToBbI
KOOpAMHATHI Ha
[JIOCKOCTH.

BexTopsl

Ha MJIOCKOCTH

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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