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HOACHUTEJBHAA 3AIITMCKA

['eomeTpust Kak OOUH U3 OCHOBHBIX Pa3/ENIOB LIKOJBHOM MaTEMAaTHKU, UMEIOLIUN
CBOEH 11eTbI0 00ECIeYnuTh M3yUYEeHHUE CBOMCTB U pa3MepoB (UTyp, UX OTHOIICHUHA U
B3aMMHOE€ PACIIOJIOKEHHE, OINUPAETCS Ha JIOTHYECKYIO, JOKa3aTEJIbHYIO JIMHUIO.
[leHHOCTh, W3y4YeHUsI TEOMETPUM Ha YPOBHE OCHOBHOTO o00IIero oOpa3zoBaHus
3aKJII0YaeTcss B TOM, YTO OOYYalollMWCA YYUTCS MPOBOJIUTH JIOKA3aTEJIbHbBIC
pacCcy X JeHUsl, CTPOUTHb JIOTMYECKHE YMO3AKIIOUEHUs, JIOKa3bIBaTh HWCTUHHBIC
YTBEPKICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTDH PACCYKICHUS
«OT TIPOTHBHOTO», OTIWYATh CBOWCTBA OT MPHU3HAKOB, (HOPMYyIHpPOBaTH OOpATHHIC
YTBEPKIACHUS.

BTopoli 1IEHHOCTBIO H3Yy4YEHUS TEOMETPHUM SBIIIETCS HCMOJb30BAaHHUE €€ Kak
WHCTPYMEHTA NPU PEUICHWH KaK MAaTeMaTUYECKUX, TaK M MPAKTUYECKHX 3a]ad,
BCTPEYAIONIUXCS B peanbHOM *Ku3HU. OOydaromuiics: TOJKEH HAyYUThCS ONpPENeTUTh
reOMETPUYECKYI0 (DUTYpy, ONMUCATh CIOBAMU JAHHBIM 4YepTEX WM PUCYHOK, HaWTU
IUIOLIAAb 3€MENBHOI0 y4YacTKa, PACCUUTATh HEOOXOJMMYIO IJIMHY ONTOBOJOKOHHOTO
Kabeyst uinu TpeOyeMble pa3Mephbl rapaxa JJjsi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIHUTENbHAS JIMHUS B HU3ydeHUU TreoMmeTpuu. [lpu pemieHun 3amay
MPAKTUYECKOI0 XapakTepa OOydarolUNiCs YYUTCS CTPOUTh MAaTEMAaTHUYECKHUE MOJCIH
peabHbIX )KU3HEHHBIX CUTYAIllui, MPOBOJIUTh BHIYMCICHUS U OLICHUBATH aJICKBATHOCTD
MOJIyYEHHOTO pe3yJIbTaTa.

KpaitHe BaxxHO mOTYEPKUBAThL CBSI3M TEOMETPUU C JIPYTUMH  y4€OHBIMU
npeaMeTaMy, MOTUBHUPOBATh MCIOJI30BATh OMPEICICHUS] T€OMETPUUECKUX (DUTYp U
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHUE MOJYYEHHBIX YMEHUM B (DU3UKE M TEXHUKE.
Ot cBsa3u Haubojee SIpKO BUAHBI B TeMax «BekTopwly, «TpuroHomerpuyeckue
COOTHOIIIECHUs», «MeTon koopauHat» u «Teopema [Tudaropay.

VYyebuniii kypc «l'eomeTpus» BKIIOYAET CIEIYIONIME OCHOBHBIC pa3Jieibl
conepkanus: «I'eomeTprueckue GUTyphl U X CBOMCTBaY, «3MepeHne reoMeTpuIecKux
BEJIMUMH», «JleKkapTOBbl KOOpIMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBuxkeHus
iockocTy, «IIpeobpazoBanus mog00us».

OO1iee 4YUCIO YacoOB, PEKOMEHJOBAHHBIX JJIi M3y4eHHs y4eOHOro Kypca
«I"'eometpusi», — 204 yaca: B 7 kiacce — 68 yacos (2 yaca B Hejien0), B 8 kiacce — 68
yacoB (2 yaca B Henenmo), B 9 kiacce — 68 vacos (2 yaca B HeZeIo).



COJEP)KXAHUE OBYUYEHUA
7 KJIIACC

HavasbHbIe TOHATHA reoMeTpuu. Touka, npsMast, OTpE30K, JIyd. YToJ. Buasl yrios.
BeprukanbHble M CMeExHbIE YIrubl. buccekrpuca yrna. JlomaHas, MHOTIOYroJIbHUK.
[TapannenbHOCTh ¥ NEPIEHAUKYJIAPHOCTD IPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oceBoM cumMmerpuu. llpumepst
CUMMETPHUH B OKPYXKAIOILEM MHpE.

OCHOBHBIE ITOCTPOEHUS C MOMOLIBIO HUPKYJIA U JIMHEWKU. TpeyronsHuk. Beicora,
MeanaHa, OMCCEKTpUCa, X CBOMCTBA.

PaBHOOEpEHHBIN 1 PABHOCTOPOHHUI TPEYroibHUKN. HepaBeHCTBO TPEYroJibHUKA.

CBolicTBa M IpHU3HAKU paBHOOEAPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBolicTBa 1 NpPHU3HAKHA NApALIENBbHBIX NpsAMbIX. CymMMa YIJIOB TPEYroJIbHHKA.
Buenrnue yriel TpeyroJbpHHKA.

[IpsMoyrosibHbIlE ~ TpeyroapHUK.  CBOWCTBO  MEQuaHbl  IPSMOYTOJIBHOIO
TPEYTOJbHHKA, MPOBEAEHHOM K runoreHyse. [Ipu3Hakum paBeHCTBa NPAMOYTOJIBHBIX
TPEYroJILHUKOB. IIpsIMOYTOJIbHBIN TPEYTOJBHUK C YIJIoM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa 0 00JIbIIEM yIJIe U OOJIBLIEN CTOPOHE TPEYroiabHUKA. [leprenquKysip
Y HaKJIOHHAs.

I'eomeTpuueckoe mMecTo To4YeK. buccekTpurca yria u CepeIMHHbIA NEPIEHIUKYIISP
K OTPE3Ky KaKk F€OMETPHUUECKHE MECTA TOYEK.

OKpy»XHOCTb M KpYT, XOpJla U JIUaMETp, UX CBOMCTBA. B3anMHOE pacnosioKeHHe
OKpy’)KHOCTH M mnpsMou. KacarenpHad u cexkymas K OKpPYKHOCTH. OKpyKHOCTD,
BIIMCaHHasA B yroJl. BnucanHas u onvcanHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero npusHaku M cBoMcTBa. YacTHbIe
ClIly4au apajijiesiorpaMMoB (IPsIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tparnenus, €€ CBOMCTBA U Mpu3HaKu. [IpsiMmoyronbHas Tpamnerus.

Meron ynsoenust meauansl. LlentpanbHas cummerpus. Teopema Paneca u reopema
O MPOMOPLMOHATIBHBIX OTPE3KAX.

CpenHue TUHUU TPEYTOJIbHUKA U Tpanenuu. L{eHTp Macc TpeyroiabHUKa.

[TogoOue TpeyronbHUKOB, KodpdunmeHT mnogodbus. Ilpusnakum momoOus
TpeyroapHUKoB. [IpruMeHeHne mogo0ust Mpu pelIeHuH MPAKTUYECKUX 3a1a4.

CpoiictBa momageld reoMerpudeckux Guryp. DopMynbl s TUIOMIAAH
TPEYroJIbHUKA, TapajuienorpaMmma, pomba u Tpanenuu. OTHOIIEHWE TUIOMIAACH
noJ00HBIX GUryp.

Bpruncnenne miomanei TPEyroJibHUKOB M MHOIOYTOJBHHMKOB HA KIJIETYaTOM
Oymare.



Teopema Iludaropa. Ilpumenenne teopembl Iludaropa mnpu pemeHun
IPAKTUYECKUX 3a]a4.

CuHyc, KOCHHYC, TaHI€HC OCTpPOro yrja HpsMOYTrOJBbHOIO TpPEYroiIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpuUroHOMETpHUYecKue (PyHKIHMU YIJIOBB
30°,45° n 60°.

BrucanHble M HEHTPAJIBHBIE YTJIbI, YIOJ MEXIYy KacaTeJIbHOW U XOpAOH. YTIIbI
MEX1y XOpAaMH U CEKYIIMMHU. BricaHHbIE U ONMCaHHbIE YETBIPEXYTOJbHUKHU. B3anmHoe
pacnojyiokeHue IByX OkpyxkHocTeil. Kacanue okpyxkHoctei. OOuiye kacareiabHblE K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, Tanreic yrios ot 0 1o 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
TOX1€CTBO. DOPMYIIbI IPUBEICHUS.

Pemenne TtpeyronbHHKOB. TeopeMa KOCHMHYCOB M TeOpeMa CHUHYCOB. Pemienue
MPaKTUYECKUX 3324 C UCIIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogoous. [lono6rue cCOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 IpOW3BENEHUU OTPE3KOB XOpZ, TEOPEMBI O NMPOU3BENECHHH OTPE3KOB
CEKYIIMX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

BekTop, anuHa (MOIysib) BEKTOpa, COHAIPABIIEHHBIE BEKTOPBI, MPOTHUBOIIOIOKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalluU
HaJ BekTopaMu. Pa3nokeHHe BeKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnunatel BekTopa. CKalsipHO€ NPOU3BEIACHUE BEKTOPOB, NPUMEHEHUE s
HAXOXKJEHUS JUIMH U YIJIOB.

JIlekapTOBBI KOOPAMHATBHI HA IUIOCKOCTU. YPaBHEHUs IIPAMOM U OKPYKHOCTHUB
KOOpPJIMHATax, IEPECEUYCHUE OKPYKHOCTEHW M MpsMbIX. MeTox KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[mHa okpykHOCTH. [ panycHas u paguaHHas Mepa
yTJ1a, BBIYKUCIEHUE JUIMH OYT OKpyx)HocTel. [Imomane kpyra, ceKTopa, CErMeHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHUE CHUMMETpuUd (Guryp (dJaeMeHTapHbIe
npenacrasienus). [lapannensubiil nepenoc. IloBopor.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIe pE3yNbTaThl OCBOEHHUS MPOrPAMMbI Y4E€OHOTO Kypca K KOHILY
oOyueHus B / KJacce:

Pacmo3HaBaTh M3y4eHHBIE T€OMETpUUECKHE (UTYPBI, OMPEACTSATh WX B3aUMHOE
pacmoyio)kKeHue, M300paxkaTh T'e€OMETpUYECKUe (UTYpPBI, BBIMOJIHATH YEPTEKHU
10 YCIIOBUIO 3a7aun. M3MepsATh JIMHEWHBbIE W YIJIOBbIE BEIWYMHBI. Pemiars 3amauyum Ha
BBIYMCIICHUE UIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyr0 OIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYHMH MPEIMETOB B peabHOM
JKU3HHU, Pa3MEpOB TMPUPOAHBIX OOBEKTOB. PazmuuaTh pasmepbl 3TUX OOBEKTOB
T10 MOPSIAKY BEJTUYHUHBI.



CTpouTh 4epTEKHU K TEOMETPUUECKUM 3a1aYaM.

[Tonp30BaThCA MpPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BaTh IPU3HAKHU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUN 3a/1a4.

[IpoBOOUTE JOTHYECKUE PACCYKIECHUS C UCIOJIb30BAaHUEM T'E€OMETPUUYECKHUX
TEOPEM.

[Tomp30BaThCs  NpU3HAKAMHA  PABEHCTBA  MPSMOYTOJBHBIX  TPEYTOJbHUKOB,
CBOWMCTBOM MEJIMaHbI, MPOBEAEHHOW K THUIIOTEHY3€ MOPSIMOYIOJIBHOTO TPEYTrOJIbHUKA,
B PEIICHUY F'€OMETPUYECKHUX 3a]1a4.

Onpenenars MapaIeIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPBIE OOpa3yeT
C HUMHU cekymas. Onpenenars MapajuleIbHOCTh MPSAMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSIHAM OT TOYEK OJHOW MPSAMOM JI0 TOUEK IPYror MPsIMOM.

Pemiats 3aaun Ha KieT4yaTtoil Oymare.

[TIpoBOAUTH BHIUKCICHUSI W HAXOJUTh YUCJIOBbIE M OYKBEHHbBIC 3HAUYCHUS YTJIOB

B F'€OMETPUYECKUX 33/1a4aX C HCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHHUKOB U
MHOTOYTOJIBHUKOB, CBOMCTB VyIJIOB, OOpa30BaHHbIX TMpPU TEPECEYCHUH JIBYX
MapaJUICIbHBIX MPSAMBIX CEKYIEH. PermaTe mpakTHuecKkre 3a1a4 Ha HaX0KAEHUE YTIIOB.

Bnagetp mMOHATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh ONPEACHATH
OHMCCEeKTPUCY yTIIa U CEPEMHHBIN MEPIICHIUKYIISIP K OTPE3KY KaKk TeOMETPUUECKIE MeCcTa
TOYEK.

@opMynupOBaTh OINPEACICHUS OKPYKHOCTM M Kpyra, XOpIAbl W JUaMeTpa
OKPYKHOCTH, IIOJIB30BaThCS MUX CBOMCTBAMU. YMETh IPUMEHATH OTHU CBOMCTBA IIPU
pelLIEeHUN 3a1a4.

Brnaaerp noHsATHEM ONIMCAHHOUN OKOJIO TPEYTOJIbHUKA OKPY’KHOCTH, YMETh HAXOAUTh
e¢ uentp. [lonmp3oBaTbes (akTamMu O TOM, YTO OMCCEKTPHUCHI YTJIIOB TPEYrOJIbHUKA
MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEINHHBIE MEPHEHIUKYIISIPHI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAIOTCS B OJTHOU TOUKE.

Bnagerp mnoHATMEM KacaTelbHOM K OKPYXKHOCTH, IIOJIb30BaThbCS TEOPEMOMO
MEePIECHANKYJISIPHOCTH KaCcaTEeIbHOM U pajinyca, MPOBEAEHHOTO K TOUKE KACAHUSI.

[Tonmp30BaThCS MPOCTEMIIMMU T€OMETPUUYECKUMU HEPABEHCTBAMU, IMOHUMATh HUX
MIPAKTUYECKUN CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKHME MOCTPOEHUS C MOMOUIBIO LHUPKYIS H
JIMHENKHU.

[IpeameTHBIC pe3yabTaThl OCBOCHHUS IMPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOyuenus B 8 Kjacce:

Pacnio3HaBaTh OCHOBHBIE BH/bI YETBIPEXYTOJBHUKOB, UX 3JIEMEHTBI, II0JIb30BATHCS
MX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOKCTBA TOUKM TEPECEUCHUs] MEJIMaH TPEyroJibHUKa (LIEHTpa Macc)
B PELICHUH 3a7a4.

Brnaners monsATHEM CpegHEN JIMHUM TPEYTOJIbHUKA W TPAIELUHU, NMPUMEHSTh HUX
CBOWCTBA IIPU pELICHUM reoMeTpuueckux 3anad. Ilonp3oBarscsa teopemont Daneca



U TEOPEMOM O NPOMOPIUOHAIBHBIX OTPE3Kax, MHNPUMEHATh HUX I PELICHUS
IPAKTUYECKUX 3a]a4.

[IpuMeHsTh TpU3HAKK TOA00MS TPEYTOJbHUKOB B PEHICHHMH TE€OMETPUUYECKHUX
3ajad.

[lonb3oBatbes  Teopemoit Iludaropa nams  pemieHUss TEOMETPUYECKUX U
IIpaKTUYECKUX 3a1ad. CTpouTh MAaTEMaTUYECKyI0 MOJEIb B IPAKTUYECKHMX 3ajadax,
CaMOCTOATENBHO JI€NaTh YEPTEK U HAXOAUTh COOTBETCTBYIOINE JIJTUHBI.

BiiageTs NOHATUSAMU CUHYCA, KOCHHYCA M TAHT'€HCA OCTPOTO yria NpsIMOYTOJbHOTO
TpeyrojabHuKa. [101630BaThCs 3TUMU NOHATUSAMU AJIs PELLEHUS IPAKTUYECKUX 3a]1a4.

Boeruncnate  (pa3nuuHblMH crioco0aMi) IUIOLIAJb TPEYroJbHUKA W IJIOLIAAH
MHOTOYTOJBHBIX (pUryp (mose3ysichk, Iji€ HEOOXOAMMO, KalbKyIsITOpoM). [IpumeHsTH
MOJIyYeHHbIE YMEHHUS B PAKTUYECKUX 3a/1a4ax.

Bragers NMOHATHAMH BIMCAHHOTO M IEHTPAJIBHOTO YIJIA, HUCIOJIb30BATh TEOPEMBI
O BIMCAHHBIX yTJaX, YIJax MeXIy XOopJaMu (CEeKyLIMMU) U yriie MeXAy KacaTelbHOU 1
XOpJOM MpU PEIIEHUH T€OMETPUYECKUX 3a/1a4.

Biagers TMOHATHEM OINHMCAHHOIO YETHIPEXYTOJIbHUKA, NPHUMEHITh CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TP PELICHUU 3a]1ay.

[IpuMeHATh OoTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMATUYECKUE MOJIEIH
JUISL  3a]a4  peajbHOM JKM3HU UM NPOBOJUTH COOTBETCTBYIOIIHME BBIUYMCICHUS
C NPUMEHEHHEM I[OA0OHs M TPUTOHOMETpUU (IOJIB3YACh, I/I€ HEOOXOAUMO,
KAJIbKYJISITOPOM).

[IpenMeTHBIe pe3yiabTaThl OCBOCHHS MIPOrpaMMBbl y4eOHOTO Kypca K KOHITY
oOyueHus B 9 KJjacce:

3HaTh TPUTOHOMETPHUUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C MX MOMOIIBIO
pa3NUYHbIC AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTrOJbHUKA («pEelIeHrue MPSIMOYTOJIbHBIX
TPEYTOJBLHUKOBY»). HaxomauTh (C TOMOIIBIO KaJIbKYJIATOpa) JJIMHBI M YTJIBI IS
HETAOJIMYHBIX 3HAUYCHUH.

[Tonb3oBaTbes  (opmynaMu TPUBENCHHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXXJIECTBOM  JJISl HAXOXJCHHUS COOTHOIICHWM MEXKIYy TPUTOHOMETPUUYECKUMU
BEJTUYMHAMU.

Hcrnonp30BaTh TEOpPEMBbl CHHYCOB M KOCHMHYCOB JIJII HAXOXJEHUS Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJILHUKOBY), MPUMEHATh UX MPHU PEIICHUU
T€OMETPUYECKUX 3a7ad.

Brnagets moHsATHAMH TIpeoOpa3oBaHMs TOJIO0OWS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIX (uryp. [lomp30BaThCcsi cBOWCTBAMH TIOI00MST MPOU3BOJIBHBIX (PUTYDP, YMEThH
BBIYHCIISATH JUTUHBI ¥ HAXOUTH YTJIbl y MOJ00HBIX Guryp. [IpuMeHsITh CBOWMCTBA TTOT00MS
B TPAKTUYECKUX 3ajadax. YMETh MPUBOAWTH TNPHUMEPHl MOAOOHBIX (QUrypB
OKpY’KaroIleM MHUpE.

[Tonp30oBaThCs TEOpEeMaMH O TPOU3BEIACHUM OTPE3KOB XOPJH, O MPOU3BEICHUHU
OTPE3KOB CEKYIIHX, O KBapaTe KacaTeIbHOM.



[Tonb30BaTbca BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUN U (PU3HMUECKU CMBICI,
OPUMEHATh HMX B PEIICHUH TEeOMETPUYECKUX U (usmdeckux 3aaad. [IpumeHsTsH
CKAJIIPHOE ITPOU3BEACHUE BEKTOPOB [T HAXO0XKACHUS JIJIMH U yTJIOB.

ITonb30BaTbCsd METOIOM KOOPAMHAT Ha IIOCKOCTH, NPHUMEHATh €ro B PELICHUU
r€OMETPUYECKUX U NMPAKTUYECKUX 3a7a4.

Braners MOHATUAMH IPABWJIBHOTO MHOTOYT'OJIbHUKA, JJIMHBI OKPYXKHOCTH, JJINHBI
JIyTH OKPY’KHOCTH M PAAUAHHOM MEPBI yIJId, YMETh BBIYMCIATH IJIOIIAIb KPyTra U €ro
yacted. [I[puMeHsATh MoaydYeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a49aX.

Haxoauts ocu (W11 IEHTPBI) CUMMETPUH (PUTYDP, TPUMEHSTH JBUKEHUS IIOCKOCTH
B IIPOCTEHIIUX CIIyYasX.

IIpuMeEHATH NOy4YEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTH MaTEMAaTHYECKUE MOJENH
U 3a7a4  PEAIbHOW JKU3HM M IPOBOAUTH COOTBETCTBYIOIIUE BBIYMCIICHUS
C TMpPUMEHEHUEM ToJ00Hs U TPUTOHOMETPUYECKUX (yHKUMH (TOJB3YysCh, TIe
HEO0OXO0IMMO, KAIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HanmenoBanue paznena |KonnuecTBo OcHOBHOE OcCHOBHBIE BUJIBI IEITEILHOCTH 00yUYaIOIIMUXCS

(TembI) Kypca 4acoB CoJIepKaHue
[Ipocrerimme 14 IIpocrerimmue DopMyJIMPOBATH OCHOBHBIC TTOHITHUS U OIPEICIICHHUS.
reoMeTpuyeckue GUrypsl u r€OMETPUYECKUE Pacno3naBaTth 13ydeHHbIE TEOMETPUUECKUE (DUTYDHI,
UX cBOWCTBA. M3mepeHue OOBEKTHI. OIpeAeIATh UX B3aMMHOE PACIIOJI0KEHNUE, BHIMOJIHATH
FEOMETPUYECKUX BEJIUUNH MHOroyroJjapHuK, 4epTEXK MO YCIOBHUIO 3a]1a4U.
JIOMaHasl. IIpoBoaMTH NIPOCTEUIIINE IOCTPOCHUS C IIOMOILBIO IUPKYJIS

CMexHbIE U
BEPTUKAJIBHBIC YTJIbI.
Pabora

C MPOCTEUIITUMU
yepTeKaMHu.
N3Mepenune TMHENHBIX
Y YIJIOBBIX BEJIWYHH,
BBIYUCJIEHHUE OTPE3KOB
U yTJIOB

Y INHENKHU.

N3mepsATh TMHEWHBIC U YTIIOBBIC BETUYUHBI T€OMETPUUECKUX
Y IPAKTUYECKUX OOBEKTOB.

Onpenensith «Ha rja3» pa3Mepbl pealbHbIX 00bEKTOB,
NPOBOAUTH IPYOYIO OIIEHKY UX Pa3MEPOB.

Pemartsb 3a1aun Ha BBIYUCIIEHUE JUIMH OTPE3KOB U BEJIMYHH
VTJIOB.

PemaTp 3a1aun Ha B3aMMHOE PaCIIOIOKEHUE
T€OMETPUIECKUX PUTYD.

IIpoBoauTh KIaccUu(PUKAIMIO YTIIOB, BHIYUCISATH
JIMHEWHBbIC U YTIIOBbIC BEJIMYUHbBI, IPOBOAUTH
HE0OXO0MMbIC JOKA3aTeIbHBIE PACCYKICHUS.
3HAKOMUTHCS ¢ UCTOPUEN PA3BUTHS T€OMETPUU

TpeyronbHuKu

22

IToHsTHE O paBHBIX
TPEYroJIbHUKAX U

Pacno3naBaTthb napbl paBHbIX TPEYTOJLHUKOB HA TOTOBBIX
yepTexax (C ykazaHHeM IMPU3HAKOB).




MIEPBUYHBIC
IIPEICTaBIICHUS

O paBHBIX GUTypax.
Tpu npusHaka
PaBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOMCTBO MeIHAHBI
PSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
ITPOBEAEHHON

K TUIIOTEHY3E.
PaBHoOe1peHHBIC N
PAaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
IIpu3Haky u CBOKICTBA
PaBHOOEIPEHHOTO
TPEYTOJbHUKA.
Hepasencrtsa

B T€OMETPHUH.
IIpssMOyTOnBHBIN
TPEYTOJBHHUK C YTJIOM

B 30°

BoiBoAUTH ceACTBUS (PAaBEHCTB COOTBETCTBYIOIINX
AJIIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@®opMyIHPOBATH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeJMaHbl TPEYTOJIbHUKA; CEPEAUHHOTO MEPIICHINKYIISIpa
OTpE3Ka; MepuMeTpa TPEyrolbHUKA.

@®opMyIMPOBaTh CBOWCTBA U IPU3HAKH PAaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

CrpouTsh 4epTeky, pemaTh 3aJa4M C [IOMOIIbIO
HAXOKJCHUS PaBHBIX TPEYTOJBbHHUKOB.

IIpuMeHATH TPU3HAKH PABEHCTBA MIPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB B 33/1ayax.

Hcnoan3oBaTh LU(PPOBBIE peCypChl 1JIA MCCAEA0BAHUS
CBOMCTB U3y4aeMbIX QUryp.

3HAKOMUTBHCS ¢ HCTOPHUEN PA3BUTHSA T€OMETPUN




[lapannenbHble NpsIMBIE,
CyMMa YIJIOB TPEYTOJIbHUKA

14

[TapannenbHbIE
psIMbIE, UX CBOKCTBA.
Hakpect nexatue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbIE

IIPU MepEeCeYEHU N
napasuieIbHbIX
NPSIMBIX CEKYLIEH).
[Ipu3nak
NapaJJIeIbHOCTH
NPSIMBIX Yepe3
PaBEHCTBO PACCTOSTHUM
OT TOYEK OJTHON
MPSIMOU IO BTOPOU
MPSMOM.

CymMmma yrioB
TPEYTOJIbHUKA.
Buemnue yribl
TPEYroJIbHUKA

D®opMyJIHPOBATH NOHATHE [TAPAITUICIIBHBIX IPSIMBIX,
HAXOJMTH IIPAKTUYECKUE IIPUMEDBI.

N3yuarth cBolicTBa yrioB, 00pa30BaHHBIX NPU NEPECCUECHUN
IapajuleNIbHBIX IPSAMBIX ceKyiie. IlpoBoautb
A0KA3aTeJIbCTBA [TaPAJUIEIIBHOCTH IBYX IPSIMBIX C TOMOIIBIO
YIJI0B, 00pa30BaHHBIX IPU NEPECEUEHUH ITUX MPSIMBIX
TPEThEU NPSIMOM.

BbeI4HCISATH CyMMY YIVIOB TPEYT'OJIBHUKA U MHOI'OYT'OJIbHUKA.
Haxoautp ynciioBsle 1 OyKBEHHbIE 3HAUEHUS YTIIOB

B TEOMETPUYECKHUX 3a/1a4axX C UCIOJIb30BAHUEM TEOPEM

O CYMME€ YIVIOB TPEYI'OJIbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU

OKpy HOCTb U KPYT.
['eomeTprueckue
IIOCTPOCHUSA

14

OKpyX HOCTb, XOpJia
JAAMETP UX CBOMCTBA.
KacarenbHas

K OKPY>KHOCTH.
OKpy>KHOCTb,
BIIMCAHHAasA B yroJl.

D®opMyJIHPOBATH ONpeIeJIeHUs: OKPYKHOCTH, XOP/IbI,
JIMaMEeTpa U KacaTelIbHOM K OKpyKHOCTH. U3y4aTrh nx
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBathb, B TOM 4KCIIE HCHOJIB3YS UG pPOBHIE
pecypchl: OKPYKHOCTb, BIMCAHHYIO B yIOJI; LEHTP
OKPY’KHOCTH, BIMCAHHOU B yTOJI; PABEHCTBO OTPE3KOB

10




[Tonstue o I'MT,
PUMEHEHUE

B 3a/1a4ax.
buccekrpuca u
CEpPEIMHHBIN
NEPIECHINUKYJISP
KAaK FEOMETPUYECKHE
MecCTa TOYEK.
OKpyXHOCTB,
OIMCAHHAS OKOJIO
TPEYTOJIbHHUKA.
OKpyXHOCTBb,
BIIMCAHHAS

B TPEYTOJIbHUK.
[Ipocrenmme
3a1a4u

Ha IOCTPOEHHE

KacaTeJIbHBIX.
HUcnoab3oBats metox ['MT miis nokazarenscTa TeopeM

0 IepeceyeHnH OUCCEKTPUC YIII0OB TPEYTOJbHUKA U
CEPEANHHBIX ITEPIICHANKYJIIPOB K CTOPOHAM TPEYrOJIbHUKA
¢ rtomoIbo ' MT.

OBiageBaTh NOHATHSIMH BIIMCAHHOM U ONMCaHHON
OKPY’KHOCTEW TPEYroJIbHUKA, HAXOAUTh LIEHTPHI ITUX
OKPY’KHOCTEM.

Pemiatb OCHOBHBIE 3a1a4M HA MOCTPOCHHUE: YTIJIa, PABHOIO
JaHHOMY; CEpEIMHHOIO NEPNEHANKYIAPA JAHHOTO OTPE3Ka;
IIPSAAMOU, ITPOXOJALIEH Yepe3 JaHHYIO TOUKY U
NEPHEHANKYJIAPHON TaHHOMN NMPSAMOM; OMCCEKTPUCHI JAHHOTO
yIJIa; TPEYrOJIbHUKOB

I10 PA3JIMYHBIM DJIEMEHTAM.

3HAKOMUTBHCS ¢ HCTOPHEN PA3BUTHSA T€OMETPUN

[ToBTOpEeHue, 000061IeHIE 4 [ToBTOpEHUE U Pemartn 3a1a4um Ha MOBTOPEHUE, UIUTIOCTPUPYIOIINE CBI3U
3HAHUHT 00001IIeHNE OCHOBHBIX | MEXKIY PAa3IMYHBIMHU YaCcTSIMH Kypca

MOHSTUN U METOJ0B

Kypca / Kjiacca
OBILEE KOJIMYECTBO 68

YACOB I1IO ITPOT'PAMME
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8 KUIIACC

0 MPOTOPIIMOHATBHBIX
OTpe3Kax, MOJJO0HBIC
TPEYTOJIbHUKHU

Teopema

O TIPOTTOPIIMOHATLHBIX
OTpe3Kax.

Cpenusst TUHUS
TPEYTOJIbHHKA.

Haunmenosanme paznena | Kommuectso OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(Tembl) Kypca 4acoB COZIEp)KaHUE

UeThIpEXYTOIBHUKN 12 [Tapannenorpamm, ero | U3o00paxkaTb M HAXOAMTH HA YEPTEKAX
MPU3HAKU U CBOWCTBA. | YETHIPEXYTOJIBHUKHU PA3HBIX BUJIOB U UX 3JIEMEHTHI.
YacTHble ciyyan @®opMyIMPOBaTh ONPEAEJICHHUsI: [TapajuieIorpamma,
[1apajuIeIorpaMMOB MPSIMOYTOJIbHHUKA, poMOa, KBaApara, Tpareunuu, paBHOOOKON
(MpsAAMOYTOJIbHUK, Tpanenuuu, NpsMOYTOJIbHOUN TpaIreluy.
poMO, KBaapar), ux Jloka3bIBATh M UCNOJIB30BATH NIPU PELICHUH 32124
IIPU3HAKK U CBOMCTBA. | NMPU3HAKU U CBOMCTBA: NAapaJlIeIOrpaMma,
Tpanenws. OpsIMOYTOJIbHUKA, poMOa, KBaJparta, Tpaneluu, paBHOOOKOH
PaBHOOOKas 1 Tpareuny, NPSIMOYTOJIbHON TPAIELUN.
PsIMOYTOJIbHAs IIpumMeHsATh MeTO YIBOCHUS MENAHbI TPEYTOJIbHUKA.
Tpanenuu. Hcnoan3oBath 1uppoBbIe pecypchl A UCCAEAOBAHUS
Merton ynBoeHus CBOWCTB U3y4aeMbIX QUryp.
MEUaHBI. 3HAKOMHUTBCS € MCTOPHMEN Pa3BUTHSI TEOMETPUH
[enTpanbHas
CUMMETPUS

Teopema Daineca u TeopemMa 15 Teopema daineca n IIpoBOAUTH MOCTPOCHHUS C TIOMOUIBIO LIUPKYJIA U JTUHEUKN

¢ ucnosnb3oBanue teopemsl daseca U TEOPEMBI

O NPOIOPLHUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONIOPUMOHAIBHBIN OTPE3OK.

IIpoBoauTH 10KA3aTEJBCTBO TOTO, YTO MEAUAHBI
TPEYTroJIbHUKA IIEPECEKAOTCS B OJTHOU TOUKE, U HAXOAUThH
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Tpanenus, e€ cpenHss
JIUHUSL.
[IponnopunroHanbHbIE
OTPE3KH.

[enTp macc

B TPEYTOJIbHUKE.
[TomoOubIE
TpeyroiabHuKu. Tpu
IpU3HaKa nog00us
TPEYTOJIbHUKOB.
IIpumenenue
nmogoous

MIPU pPEIICHUU
MPaKTUYECKUX 3a7a4

CBSI3b C IICHTPOM MaccC, HAXOAUTh OTHOIIICHUE, B KOTOPOM
MEIMaHbI JICTIATCS TOYKON HX IepeCeUCHU.

HaxoauTth 11o100HbIE TPEYTOJLHUKH HA TOTOBBIX YePTEKax
C YKa3aHUEM COOTBETCTBYIOIIHMX MPU3HAKOB MTOT00MS.
Pemath 3a1a4u Ha 110,100HBIC TPEYTOJIBHUKH C TIOMOIIBIO
CaMOCTOSTEIILHOTO MTOCTPOCHHSI YSPTEIKEH M HAX 0K ICHHSI
N0TOOHBIX TPEYTOJIBHUKOB.

IIpoBoauTH 10KA3aTENHCTBA C UCIIOIB30BAHUEM
PU3HAKOB MOJA00US.

Jloka3pIBaTh TPU IPHU3HAKA ITO00MS TPEYTOJHLHUKOB.
IIpuMeHSITH MTOTyYCHHBIC 3HAHUS TIPU PEIICHUH
TCOMETPHUYCCKUX M MPAKTUICCKUX 3a]1ad.

3HAKOMHTBHCS C HCTOPHEN Pa3BUTHS TCOMETPHH

[Inomans. HaxoxaeHue
TUIOMIAIEH TPEYTOJILHUKOB
U MHOTOYTOJIbHBIX (PUTYD.
[Tnomaau mogo0HBIX hUTYP

14

CBoilicTBa Iomaaeu
F€OMETPUYECKUX
duryp.

dopMyibl

JUTS TUIOIATH
TPEYTroJIbHUKA,
napajsiesorpaMmma,
Tpaneuuu.
Brrunucnenue
IUTOIAIEN CIIOKHBIX

dburyp.

OgiageBaTh NEPBUYHBIMHU MPEACTABICHUAMH 00 0011eH
TEOPUH TIIOMAIU (Mephl), (POPMYITUPOBATH CBOWCTBA
TUTOIIA !, BBISICHATD WX HATJISIHBIA CMBICIT.

BoiBoauTh GopMyIIbI IIIOMIAIM TApAIIIEIOrpaMma,
TPEYToJIbHUKA, TPATeUU U3 POPMYJIIbI TUTOIIAIH
NpsSIMOYTOJIbHUKA (KBaJpaTa).

BbIBOAUTH (OPMYITBI TIOMAAH BBITYKJIOTO
YeThIPEXYTOJIbHUKA Yepe3 JUaroHalu U yroj MeXAy HUMU.
HaxoauTs miomaan Guryp, n300pakx€HHbIX Ha KIIETYaTON
Oymare, HCIOJIb30BaTh pazOueHue GUrypsl Ha 4acTu U
J0CTpavBaHHUE.
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[Tnomaau guryp

Ha KJIeT4aToi Oymare.
ITiomaam mom00HBIX
duryp.

3amaun

C TIPAKTUIECKUM
COJIep)KaHHUEM.
Pemenne 3amau

C IIOMOIIBIO METOIA
BCIIOMOTaTEJILHOM
TLJIOIA U

Pa36upaTh npuMepsbl UCTIOI30BaHMS BCTIOMOTaTEIbHON
TUTOIIAAM JIJISL PEIICHUS T€OMETPHUYSCKHX 3a/1ay.
HaxoauTs moma iy mogoOHBIX QUryp.

BouruucasaTs 1ionaay pa3IndHbIX MHOTOYTOJIBHBIX (HUTYD.
PemaTh 3a1a4M Ha UIONIAIb C TPAKTUYECKUM
coliepKaHuEM

Teopema Iudaropa u
HayaJia TPUTOHOMETPUH

10

Teopema ITudaropa, u
€€ NPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKUIHNA OCTPOTo
yTJia IpsIMOYTOJIbHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUECKHUE
COOTHOILICHHS

B MIPSIMOYTOJIbHOM
TPEYTOJbHUKE.
OcHOBHOE
TPUTOHOMETPUUYECKOE
TOXJI€CTBO

Joxka3biBaTh TeopeMy [Iudaropa, ncmoap3oBarsb €

B IPAKTUYECKUX BBIYUCIICHUSX.

DopMyJIMPOBATH ONPEIECICHNUS TPUTOHOMETPUIECKUX
(YHKIIMI OCTPOTO yriia, HPOBePATh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKUE COOTHOLIEHUS

B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBath COOTHOLIEHUS MEKIY CTOPOHAMH B
IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriiamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath GopMyIibl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKIAECTBO JJI1 HAXOKICHUS
COOTHOIIEHHUI MEXAY TPUTOHOMETPHUUYECKUMH (DYHKLIHUAMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHsATh TOTyYeHHbIE 3HAHUS U YMEHUS TPU PELIEHUU
MPaKTUYECKUX 3a/]a4.

3HAKOMHUTBCS C MCTOPHMEN Pa3BUTHS TEOMETPHUH
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YTIbl B OKPY’KHOCTH.
BrnincanHuble U ONTMCAHHBIE
YETBIPEX YT OJIbHUKHU.
KacarenpHbie

K OKpykHOCTH. Kacanue
OKPY)KHOCTEMN

13

Bnucannsie n
LEHTPAJIbHBIC YTJIbI,
YroJ1 MEXIY
KacaTeJIbHON 1
XOPHOM.

Yribl Mexy
XOpAaMu U
CEeKYIIUMHU.
Bnucannsie u
OIMCAHHBIC
YEeThIPEX YT OJIbHUKY,
WX MPU3HAKU U
CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIPU PEIICHUU
reOMETPUYECKUX
3aj1a4.

BzaumHoe
PacMoJIOKEHUE JBYX
OKPY>KHOCTEH, 001111e
KacaTeJIbHbIC.
Kacanue
OKPYKHOCTEU

®opMyIMPOBATh OCHOBHBIE ONIPEIETICHUS, CBI3AHHbBIE

C yIrJlaMu B Kpyre (BIMCAHHBIN Yo, LEHTPAIbHBIA yro).
HaxoauTh BIMCaHHbBIE YIJIbl, OMUPAOIIMECS HA OAHY JYTY,
BBIYMCJIATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMBbI O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccaenoBathb, B TOM YUCIE C MOMOIIbIO HU(POBBIX
pECYpCOB, BIIMCAHHBIE U OIIMCAHHBIE YETHIPEX YT OJIbHUKH,
BbIBOJMTH WX CBOMCTBA U MPU3HAKHU.

Hcnoab3oBaTh 3TH CBOMCTBA U MPU3HAKH [IPU PEILICHUN
3a1a4

15



[ToBTOpEeHUE, 0600IIEHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIINE CBSI3U
3HAHUHN OCHOBHBIX TIOHATUN U | MEXIY pPa3IMIHBIMHU YacTAMHU Kypca

METOJIOB KypcoB 7 1 8

KJIacCOB, 0000IIeHHE

3HAHUH
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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9 KUIACC

Metpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 rIpeoOpa3oBaHUU
I10JI00HSI.
COOTBETCTBECHHBIC
2JIEMEHTBI MOJOOHBIX
duryp.

Teopema

0 MIPOM3BEIACHUHU
OTPE3KOB XOP/I,
Teopema

Haumenosanue paznena | Kommuectso OcHoBHOE OCHOBHBIE BHJIBI IEATEIBHOCTH 00YJarOIINXCS
(Tembl) Kypca 4acoB coepKaHue

Tpuronomertpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpe/ieJTeHUs] TPUTOHOMETPUUECKUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMHA TYIBIX U IPSIMBIX yTJIOB.

Pemenne TpeyroibHUKOB ¢yukmii yrimos or 0° | BBIBOAMTE TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmyiibl (c pagnycoM ONMCAHHOW OKPYKHOCTH).
NpUBEIEHUS. BoiBoauTH OpMYJIBI /i1 BBIYUCJICHUSA TLUIOMIAHAEH
TeopeMa KOCHUHYCOB, C HCITOJIB30BAHUEM TCOPEM TPUTOHOMETPUH ((I)OpMyJ'Ia
TeopeMa CHHYCOB. IJIOIIAIM TPEYTOJIbHUKA Yepe3 JIBE CTOPOHBI U YTOJI MEXKITY
Pemienme HUMH, popMyJia TJIOMIAAN YETHIPEXYTOJIbHUKA Yepe3 ero
TPEyroJbHUKOB. JMAaroHaIN U yTroi MEXIY HUMH).
I[IpakTHyecKoe Pemiats TpeyroJbHUKU.
IpUMEHEHNe Pemath npakTUuecKue 3a/1auu, CBOSIINECS
JIOKa3aHHBIX TEOPEM K HaXOKJICHHUIO PA3JIMIHBIX 3JICMCHTOB TPCYI'OJIbHHUKA

[TpeoOpa3zoBanue nogoous. 10 [lonsitue OcBauBaTh NOHATHE IPEOOPA3OBAHUS TOI00US.

HccaenoBath OTHOIIEHHUE TUHEHHBIX JIEMEHTOB (DUTYP
pu MpeoOpa3oBaHUU TTOI00MS.

Haxoautb npuMepsl o 1001s1 B OKpYKarolen
JICCTBUTEIILHOCTH.

BbIBOAMTH METPUUECKHE COOTHOIICHUS MEXy OTpe3KaMu
XOPp/I, CEKYIIIUX U KacaTeIbHbIX C UCIIOJIb30BAHUEM
BIMCAHHBIX YIJIOB M MOJI00HBIX TPEYTOJIbHUKOB.

Pemats reomeTprdeckue 3aJ1a4M ¥ 3aa41 U3 PEATbHOU
YKU3HU C UCIIOJIb30BAaHUEM TTOI00HBIX TPEYTOJLHUKOB
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0 MPOU3BEICHUH
OTPE3KOB CEKYIIUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B pPEIICHUU
FEOMETPUUECKUX
3ajau

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOEHHUE BEKTOPA
Ha YHUCJIO.
dusnyecKkuii u
r€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUJTUHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CkansipHoe
MIPOU3BEJCHUE
BEKTOPOB, €r0

Hcnoab30BaTh BEKTOPHI KaK HAIIPaBICHHBIC OTPE3KH,
HCCJIeI0BATH TEOMETPUUYECKUM (TTepeMENICHHE) U
bu3nueckuii (cuiia) CMBICIBI BEKTOPOB.

3HATH onpejieieHlsi CyMMbI U Pa3HOCTH BEKTOPOB,
YMHOKCHHSI BEKTOpA Ha YUCJIO, HCCJIEI0BATH
T€OMETPUYECKUN U (PU3UUECKUI CMBICIIBI TUX OTIEPAIIHA.
PemaTh reoMeTpuyeCcKue 3aa9d C UCITOJIb30BAHUEM
BEKTOPOB.

PackjaapiBaTh BEKTOP 10 IBYM HEKOJUTHHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh CKaNspHOE MPOU3BEIACHIE BEKTOPOB,
BbIBOJIMTH €TI0 OCHOBHBIE CBOMCTRBA.

Bo1uucjasaTs CyMMy, pa3HOCTh M CKISIPHOE MPOU3BEICHNE
BEKTOPOB B KOOpJMHATAX.

IIpuMeHSATH CKAIIPHOE MTPOU3BEICHUE JIJIT HAXOXKIACHUS
JUTMH U YTJIOB

18



MIPUMEHECHUE
JUTST HAX 02K ICHUSI
JUTMH U YTJIO0B.
Pemenue 3amau

C IOMOIIIBIO BEKTOPOB.
[IpumeHeHne BEKTOpPOB
IUISL PELICHUS 3a71a4
busuku

JlexapTOBBI KOOPAMHATHI
Ha IUIOCKOCTH

JlexapToBbl
KOOPJIMHATHI TOUYEK
Ha MJIOCKOCTH.
YpaBHEHUE NPSIMON.
YpaBHeHue
OKPYXHOCTH.
Koopannatsl Touek
nepecevyeHus
OKPYXXHOCTH U
IPSMOM.

Meton koopauHaT
P PEIICHUU
reOMETPUYECKHUX
3a/a4, MPaKTUYECKUX
3a1ay

OcBauBaThb NOHATHE IPSIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, IEKaPTOBBIX KOOPAUHAT TOUYKH.

BbIBOAMTH ypaBHEHUE IPSIMOM U OKPYKHOCTU. Bb11easiTh
ITOJIHBIM KBAApaT JJIs HAXO0KICHUS LIEHTPA U paauyca
OKPYKHOCTH 110 €€ YPABHEHHUIO.

Pemiath 3a1a4M Ha HaX0XKICHUE TOUEK NIEPECECUEHNUS
NPSAMBIX M OKPY’KHOCTEW C MOMOIIBIO METOAA KOOPIUHAT.
Hcnoan3oBaTh CBOWCTBA YIIIOBOTO KO3 GUIIMEHTA TTPSIMOI
IIPU PELICHUH 3a/]1a4, JJIsl ONPEIEIICHUS] PACTIONOKEHUS
IPSIMOM.

IIpuMeHsATh KOOPANHATHI IPU PEIIEHUN T€OMETPUUECKUX U
OPAKTUYECKUX 3a]a4, JUIsl HIOCTPOCHHSI MaTEMATUYECKUX
MOJIEJIEN pealIbHBIX 33/1a4 («METOJ KOOPIUHATY).
IHoab30BaTbCs 17151 IOCTPOEHHUS U UCCIIETOBAHUI
u(POBBIMH peCcypcamu.

3HAKOMMTBHCH ¢ HCTOPHUEH Pa3BUTUSA TEOMETPUU
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[IpaBuiIbHBIE
MHOTOYTOJIbHUKH.
J[1MHa OKPY>KHOCTH U
IJIOIAJb Kpyra.
Brruncienue miomnaaei

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucmao n. Jlnuna
OKPYHOCTH, TyTH
OKPYXHOCTH.
Panuannas mepa
yTiia.

[Lnomane kpyra,
CEKTOpa, CErMEHTA

DopMyJTHPOBATH ONPEICICHUE TPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAHUTb UX AJIEMEHTHI.
IHoab30BaThCs MOHATHEM JJIMHBI OKPY’KHOCTH, BBEJEHHBIM
C TOMOIIBIO MPABWIBHBIX MHOTOYTOJILHUKOB, ONIPeeasiTh
YUCJIO T, JIMHY IyTH U palHaHHYIO0 MEpY yrJja.
IIpoBoauTH MEpexoa OT paluaHHON MEPHI yria

K IPaJlyCHOM ¥ HA00OPOT.

OmnpenessaTs om@aab Kpyra.

BoiBoauts ¢opmyJibl (B rpagyCHON U paJuaHHON Mepe)
JUISL JJIAH IYT, TUIOMAJIE CEKTOPOB U CETMEHTOB.
BourumcasaTs miomany GuUryp, BKIOYAOIUX JIEMEHTbI
OKPY>KHOCTH (KpyTa).

Haxoauthb muiomaau B 3a1a4ax peajibHOM KU3HU

JBM>KEHUS TIJIOCKOCTH

ITonsTue o nBMKEeHUN
TIOCKOCTH.
[TapannenbHbIi
IIEPEHOC, TTOBOPOT
[Ipumenenue

IIpY PELICHUH 3a/1a4

Pa30upars npuMepsl, WIUTIOCTPUPYIOIINE TOHATHS
JBH>KCHUSL.

DopMyJTHPOBATH ONIPEIEICHUS TapaJIIENBHOTO IIEPEHOCA,
IIOBOPOTAa U OCEBOM CUMMETpUU. BBIBOAUTH UX CBOMCTBA,
HAXOIUTH HENOJABUKHBIE TOUKHU.

HaxoauTh EHTPHI M OCH CUMMETPUI NpocTelmux Guryp.
IIpumeHsITh napajuieNIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pEelIeHNN reOMEeTPUUECKUX 3a/1ay (pa3oupath MpUMEPHI).
Hcnoab30BaTh 11 TOCTPOCHUS U UCCIEN0OBAHNN
1u(POBBIE PECypChl

[ToBTOpEeHue, 00001ICHUE,
CHCTEMAaTH3aIis 3HaHUI

[ToBTOpEeHue
OCHOBHBIX ITOHATHN U

OnepupoBaTrh NOHATUSIMM: (PUTypa, TOUKA, IPsIMas, yroJl,
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIN U PAaBHOCTOPOHHHI

20




METO0B KypcoB 7—9
KJIacCOB, 000011IeH1E
Y CUCTEMAaTHU3aLMs
3HAHUU.
[Ipocrerimme
F€OMETPUYECKUE
burypsl u ux
cBoiicTBa. U3mepeHue
F€OMETPUYECKHUX
BEJIMYMH.
TpeyroJbHUKH.
[TapamnensHbie 1
MEPIICHAUKYJISIPHbBIC
IIPSIMBIE.
OKpY»XHOCTb U KpYT.
I'eomerpuueckue
MTOCTPOCHUS. YTJIbI
B OKPY>KHOCTH.
Brniucanueie u
OIMCAHHBIE
OKPYHOCTH
MHOTOYTOJIbHUKOB.
[Ipsimast u
OKPYXHOCTb.
YeTbIpEXYTrOIbHUKMY.
Brincanusie

TPEYTOJIBbHUKH, IPSIMOYTOJIBHBIN TPEYTOJIbHUK, MEINAHA,
OMcceKTpuca U BbICOTA TPEYTOJIbHUKA, TAPAIIIEIIOrpaMM,
pOoMO, PSMOYTOJIbHUK, KBaJIpaT, TPANeLus; OKPYKHOCTb,
KacaTeJbHasl; paBeHCTBO U mojo0ue Guryp,
TPEYTOJIbBHUKOB; NApAJJIEIBHOCTD U NEPIEHANKYIIPHOCTD
MPSIMBIX, YTOJI MEKTY IPSIMBIMH, CHMMETPHSI OTHOCHUTEIIBHO
TOYKH U MPSMOW; JUINHA, PACCTOSHHE, BEIUYNHA YTJIa,
IJI0IA b, [IEPUMETP.

Hcnoab3oBatrh popMyJibl: IEpUMETPA U TIIOLIAN
MHOI'OYTI'OJIBHUKOB, JUIMHBI OKPY>KHOCTH Y IUIOLIAAU KPyTa,
00BbEMa MPSAMOYTOJIBHOTO MapalieIenuIeaa.
OnepupoBaTb NOHATHAMM: IPSIMOYTOJIbHASL CUCTEMA
KOOPAUHAT, BEKTOP; MCIOJIb30BATh 3TH ITOHATHS IS
NPEACTABIICHUS TAHHBIX U PELICHUS 3a]1a4, B TOM YHCJIE

U3 APYTruX Y4eOHbIX IPEIMETOB.

Pemiath 3aga4M Ha MOBTOPEHNE OCHOBHBIX NTOHATHUH,
WJUTFOCTPALIMIO CBA3EH MEXKIy Pa3JIMYHbIMU YaCTAMU Kypca.
Bei0uparb MeTox IS peLICHUs 3a1a4H.

PemiaTe 3a1a4M U3 MOBCEAHEBHOMW KU3HU
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Y OTNMCAHHbBIC
YETBIPEXYTOJIbHUKH.
Teopema [Iudaropa u
Hayvajia
TPUTOHOMETPHH.
Pemenue o0mux
TPEYTOJIBLHUKOB.
[IpaBusnbHbIE
MHOTOYTOJIbHUKHU.
[IpeobpazoBanms
TTIOCKOCTH.
JIBwxenus. [lonoGue.
Cummerpusi.
IInomans.
Beruncnenne
orontaaei. I momaan
MoI00HBIX GUTYP.
JlexapToBbI
KOOpPJIMHATHI Ha
MIJIOCKOCTH.

Bekrops!

Ha TJIOCKOCTH

OBILEE KOJIMYECTBO
YACOB I1IO ITPOT'PAMME
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