PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«T'EOMETPUS» B 7-9 KITACCAX

MHNOACHUTEJIBHASA 3AIIMCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3JEJIOB IIKOJbHOM MATEMATUKH, UMEIOIINN
CBOEH 11eTbI0 00ECIeYnuTh M3yUYEeHHUE CBOMCTB U pa3MepoB (UTyp, UX OTHOIICHUHA U
B3aMMHOE€ PAaCIIOJIOKEHHE, OINUPAETCSl Ha JIOTHYECKYIO, JOKa3aTEJIbHYIO0 JIMHUIO.
[leHHOCTh, W3y4YeHUsI TEOMETPUM Ha YPOBHE OCHOBHOTO o00IIero oOpa3oBaHus
3aKJII0YaeTcss B TOM, YTO OOYYalollMWCAd YYUTCS MPOBOJUTH JIOKa3aTEJIbHbBIC
pacCcykJeHUsl, CTPOUTh JIOTMYECKUE YMO3AKIIOUCHUS, JOKa3bIBaTh HWCTUHHBIC
YTBEPKJCHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS
«OT MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (HOPMYJIHUPOBATH OOpPATHBIC
YTBEPKICHUS.

BTopoli 1IEHHOCTBIO HM3Yy4YEHUS TEOMETPHUM SIBIISIETCS HCMOJb30BAHUE €€ Kak
MHCTPYMEHTA NPU PEUICHWH KaK MAaTeMaTUYeCKUX, TaK M MPAKTUYECKHX 3a]ad,
BCTPEYAIONIUXCS B peanbHOM *)u3HU. OOydaromuiics TOJDKEH HAYyYUThCS ONPENIeTUTh
reOMETPUYECKYI0 (DUTYpy, ONMUCATh CIOBAMU JAHHBIM 4YepTEX WM PUCYHOK, HaWTU
IJIOMIAh 3€MENIBHOTO y4YacTKa, PacCUUTaTh HEOOXOIUMYIO JIJIUHY ONTOBOJOKOHHOTO
Kabeyst unum TpedyeMble pa3Mephbl rapaxa JJjsi aBTOMOOUIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIIHUTENbHAS JIMHUS B U3ydeHUU TeoMmeTpuu. [lpu pemieHun 3amay
MPAKTUYECKOI0 XapakTepa OOy4arolUNiCs YYUTCS CTPOUTh MAaTEMAaTHUYECKUE MOJCIIH
peabHbIX )KU3HEHHBIX CUTYyallui, MPOBOJIUTHh BBIUUCIICHHUS U OLICHUBATh aJIeKBAaTHOCTh
MOJIy4YEHHOTO pe3yJIbTaTa.

Kpaithe BaxxHO mNOMYEPKUBAThL CBSI3M TEOMETPUU C JIPYTUMH  y4EOHBIMU
npeaMeTaMy, MOTUBHUPOBATh MCIOJIb30BATh OMPECICHUS] T€OMETPUUECKUX (DUTYyp U
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHUE MOJYYEHHBIX YMEHUM B (PU3UKE U TEXHUKE.
Ot cBsA3u Haubojee SIpKO BUAHBI B TeMax «BekTopsy, «TpuroHomerpuueckue
COOTHOIIECHUs», «MeTon koopauHat» u «Teopema ITudaropay.

VYuebuniii kypc «l'eomeTpus» BKIIOYAET CIEIYIONIME OCHOBHBIC pa3Jeibl
conepkanus: «I'eomerprueckue GUTyphl U X CBOMCTBaY, «M3MepeHne reOMeTpUIeCKUX
BEJIMUMH», «JleKkapTOBBI KOOpIMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBuxkeHus
riockocTy, «IIpeobpazoBanus Mog00US».

OOwiee 4yuCiIO YacoB, PEKOMEHIOBAHHBIX I M3yuyeHUss Y4eOHOro Kypca
«I"'eometpust», — 204 yaca: B 7 wiacce — 68 yacoB (2 yaca B HeJleI0), B 8 Kiacce —
68 yacos (2 vaca B Hezeno), B 9 kimacce — 68 yacoB (2 yaca B HeZleIi0).



COJEPKXAHUE OBYUYEHUA
7 KJIIACC

Havanpubie nonsTusa reomerpun. Touka, npsimMasi, OTpE30K, JIyd. YToa. Buasl yrios.
BeprukanbHble M cMexHbIE YIrubl. buccekrpuca yrna. JlomaHas, MHOTIOYroJIbHUK.
[TapajuenbHOCTD U NMEPIICHAUKYIISIPHOCTD IIPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oceBOM cumMmerpuu. llpumepsl
CUMMETPHUH B OKPYKAIOIIEM MUPE.

OCHOBHBIE MTOCTPOEHUA C OMOLIBIO HUPKYJIS U IuHeku. TpeyronsHuk. Beicora,
MeraHa, OMCCEKTpHCa, UX CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUHN TPEYroJibHUKU. HepaBeHCTBO TpeyroabHUKA.

CBolicTBa M TIpHU3HAKUM paBHOOEAPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBONCTBAa M NPU3HAKK NAPAUIEIBHBIX MNpsAMBIX. CymMMa yIJIOB TPEYrOJbHUKA.
Buentnue yriel TpeyroJbpHHKA.

[IpsamoyrosbHbIii ~ TpeyroJbHUK.  CBOMCTBO  MEIHWAaHBI  IPSMOYIOJIBHOTO
TPEyTroJbHUKA, MPOBEAEHHOM K rumoreHyse. [Ipu3Haku paBeHCTBa INPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTroJIbHBINA TPEYTOJBHUK € yIJIoM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, TeopeMa 0 00JIbIlEM yIiie U O0JIbLIEH CTOPOHE TpeyroiabHUKa. [leprnenauKysp
Y HaKJIOHHAS.

I'eomerpuyeckoe mecto Touyek. buccekrpurca yria U CepeIuHHbINA NEPIEHIUKYIISAP
K OTpEe3Ky KaK F€OMETPUUECKUE MECTa TOYEK.

OKpy»XHOCTb M KpYT, XOpJla U JUaMETp, UX CBOMCTBA. B3anMHOE pacmoiokeHne
OKpPYXHOCTHM M mnpsMol. KacarempHas M ceKymas K OKPYXHOCTH. OKpPYXHOCTBb,
BIIMCaHHAasA B yroJl. BnucanHas u onuca”Has OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero npusHaku M CBoMcTBa. YacTHbIe
Clly4au napajijiesiorpaMMoB (IPSIMOYTOJIbHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tpamneuus, €€ CBOICTBa U npu3HaKku. [IpsimoyronbHas Tpanemus.

Meron ynBoenus Menuansl. LlenTpansHas cummerpus. Teopema Daneca u Teopema
O NMPONOPLMOHAIBHBIX OTPE3KaX.

Cpennue TuHUN TPEYroJibHUKA U Tpanenuu. LIeHTp Macc TpeyrojapHuKa.

[logobue TpeyronbHUKOB, KodpduuueHt mnoaodus. IlpuszHaku mnoxoOus
TpeyrojabHUKOB. [IpruMeHenue nogo0us npu pereHu NPaKTUYECKUX 3a/1a4.

CpoiictBa 1momajeld reoMerpudeckux Guryp. DopMynbl a8 TUIOMIAAH
TpEeyroJibHUKa, NapajuienorpaMmma, pomba u Tpanenuu. OTHOILIEHHWE TUIOLIAAEH
MOJI00HBIX GUTYP.

Brluncnenne 1miomane TPEYroabHUKOB W MHOTOYTOJIBHUKOB Ha KJIETYaTON
oymare.



Teopema Iludaropa. IIpumenenue Tteopemsbl [ludaropa mnpu pemeHUU
MPAKTUYECKUX 3a/a4.

CuHyCc, KOCHHYC, TaHI€HC OCTpPOTO YyIVIa MPSMOYIOJBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpuUroHOMeTpuvecKne (yHKIUU YTIIOB
B 30°,45° u 60°.

BrincanHble M LIEHTpaldbHbBIE YTIIBI, YTOJ MEXAY KacaTeIbHOM W XOPIOW. YTJIbI
MEXKy XOpAaMu U CEKyIIUMU. BrimcaHHbIE 1 OMMCaHHBIE YEThIPEXYTOJIBHUKH. B3anmHoe
pacIojoKeHue NIByX OKpyxkHocTeil. Kacanuwe okpyxHocrteil. OOuiue kacaTelbHbIE K
JBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreHc yriaoB or 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. POPMYJIBI IPUBEIECHMUS.

Pemenne TpeyronpHukoB. TeopeMa KOCMHYCOB M TeOopeMma CHUHYCOB. Pemenue
MIPAKTUYECKUX 3a]1a4 C UCITOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Tpeobpa3zoBanue nogodus. Ilogodue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pPOM3BENEHUU OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYIIHUX, TEOpEMaA O KBaJpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpA, COHAIIPABIECHHBIE BEKTOPHI, IPOTUBOIOJIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIlEpaliy
HaJ BEKTOpaMH. Pa3nokeHwe BeKTopa II0 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnuuater  Bektopa. CkalsipHOE  NPOW3BEINEHUE  BEKTOPOB,  IPUMEHEHUE
JUIS1 HAXOKJIEHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPJAWMHATHI HA IUIOCKOCTUA. YPAaBHEHUS MNPSIMOM M OKPYKHOCTH
B KOOpAMHATAax, MEPECEYEHUE OKPYKHOCTEM M MNpAMBIX. MeToJ KOOpAWHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOIBHUKY. JIJIMHA OKPYKHOCTH. [’ pagycHas u paguaHHas Mepa
yTJIa, BBIYMCIIEHNE JUIMH AYT OKpYykHOCTeH. [nomane kpyra, cekropa, CerMeHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHHE CHUMMETpuUH (Guryp (dJaeMeHTapHbIe
npencrasienus). [lapannensusiii nepenoc. [loBopoT.

NHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yJNbTAaTBl OCBOSHHUS NPOrPaMMbI y4eOHOTO Kypca K KOHILY
oOydeHus B / Kjacce:

Pacrio3naBaTh M3yu€HHbIE T€OMETPUYECKHE (PUTYpBI, OMPENENATh UX B3aUMHOE
pacrnoyioKeHue, HU300pakaTh TIeOMETpUYECKHe (UTYphl, BBINOIHATH  YEPTEKHU
II0 yCIIOBMIO 3aja4yu. M3mepsaTh nuHEWHBIE W YIVIOBBIE BEIWYMHBI. Pemars 3agaun
Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyr0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BEJIUYMH MPEAMETOB B PEasIbHOM
KU3HHU, Pa3MepOB MPUPOAHBIX OOBEKTOB. Paznuyarh pasmepbl 3THUX OOBEKTOB
10 MOPSAJIKY BEJINYHHBI.



CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3aJa4aM.

ITonp30BaThCA IPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BaTh IPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 33a4.

[IpoBOOUTH JOTHYECKUE PACCYKIECHUS C UCIOJIb30BAHUEM T'E€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd  MpU3HAKAMU  PABEHCTBA  MOPSIMOYTOJBHBIX  TPEYTOJbHHUKOB,
CBOMCTBOM MEJIMAHbI, MPOBEAEHHON K THIOTEHY3€ IMPSIMOYTOJIBHOTO TPEYTrOJbHUKA,
B PELICHUN F'€OMETPUYECKHX 3a]au.

OnpenensaTh MapayiebHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pasyeT
C HUMH cekywmas. Onpenensirs NapauieIbHOCTh MPSAMBIX C IMOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IPSAMOM 10 TOYEK APYTOU MPSAMOM.

PemaTe 3a1aun Ha KiieTyaTon Oymare.

[IpoBOAUTH BHIUKCIICHUSI W HAXOJUTh YUCJIOBbIE M OYKBEHHbBIC 3HAUYCHUS YTJIOB

B F€OMETPUYECKUX 3aJ1a4aX C HCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHbIX IpU MEPECEYCHHH JIBYX
IapaJuyIeIbHbIX NPSAMBIX CEKyLIEH. PemaTe npakTuyeckue 3a1a4i Ha HaX0KJACHUE YIIIOB.

Bnagetp TMOHATHEM TE€OMETPUYECKOrO MECTa TOYEK. YMETh ONpPEACAThH
OMCCEKTPHUCY yTJla U CEpEAMHHBINA NEPIIEHIUKYIISIP K OTPE3KY KaK T€OMETPHUECKUE MECTa
TOYEK.

@opMyIIMpOBaTh ONPEACICHUS OKPYKHOCTH W Kpyra, XOpAbl M JUAMETpa
OKPY’XKHOCTH, MOJIb30BaThbCSI MX CBOWCTBAMHU. YMETh MPUMEHAThH OTHU CBOMCTBA
IIPU PELICHUM 3a/1a4.

Bianers moHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOJIUTh
e¢ uentp. [lonb3oBaTbea (akTamMum O TOM, YTO OMCCEKTPHUCHI YIJIIOB TPEYroJIbHHKA
[IEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEINHHBIE NMEPIEHAUKYIISPHI K CTOPOHAM
TPEYTOJBbHUKA NIEPECEKAIOTCS] B OTHOU TOUKE.

Bnagerp noHATMEM KacaTeIbHOM K OKPYKHOCTH, IIOJB30BaThCA TEOPEMOU
O MEPIECHINKYJSIPHOCTH KacaTeJIbHOW U panyca, IPOBEAEHHOTO K TOUKE KACAHUSI.

[Tonp30BaThCS MPOCTEHIIMMU T€OMETPUUYECKUMU HEPABEHCTBAMHU, MOHUMATh UX
MIPAKTUYECKUN CMBICIL.

[IpoBOOUTE OCHOBHBIE T€OMETPUYECKHE IOCTPOEHUS C IOMOUIBIO IUPKYIS U
JIMHENKHU.

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

Pacnio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, II0JIb30BATHCS
UX CBOWCTBaMH MPH PELIEHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBA TOUKM TEPECEUCHUs] MEJIMaH TPEyroJibHUKa (LIEHTpa Macc)
B PEILICHHUH 33/aY.

BrageTs moHsATHEM CpeQHEN JMHUM TPEYrOJbHUKA W Tpamnelud, NPUMEHATh UX
CBOMCTBA IIPU PELIEHUHN reoMeTpudecKux 3anad. Ilons3oBarecsa Teopemont daneca



U TEOPEMOM O TPOMOPIIMOHAIBHBIX OTpe3Kax, MPUMEHATh HX IS PEIICHHS
MPAKTUIECKUX 3a7a4.

[IpuMeHATh TpU3HAKA TOA00MSI TPEYTOJLHHUKOB B PEIICHUU TE€OMETPUUYECKHUX
3aj1ay.

[Tonp3oBaTbess  Teopemort Iludaropa g pemieHUs T'€OMETPUYSCKHX U
npakThdeckux 3amad. CTpouTh MaTEMaTHYECKYI0 MOJENIb B MPAaKTUYECKHX 3ajadax,
CaMOCTOSTEIILHO JIeJIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIHE JITTUHBI.

BrageTs NOHATHAMU CHHYCA, KOCHHYCA M TAHT'€HCA OCTPOTO yrila IPSIMOYTOJILHOTO
TpEeyroJibHUKA. [10J1630BaThCS STUMH MOHATHUSIMH JIJISL PEIICHUS MTPAKTHYSCKHUX 3a]1a4.

Beraucnsats  (pa3auvHBIMHA - CIIOCOOAMU) IUIONIAb TPEYTOJbHUKA W  TUIOIIAIH
MHOTOYTOJIBHBIX (GUTYpP (TOJIB3YSICh, TJIe HEOOXOJMMO, KalbKyIsATOpoM). IIpuMeHsTH
MOJTyYE€HHBIC YMEHHS B IMIPAKTUYCCKUX 3a/1avuax.

Brnaners moHATHSIMH BIHMCAHHOTO W IEHTPAJIBHOTO YIJIa, UCIIOIb30BaTh TEOPEMBI
O BITMCAHHBIX YTIJIaX, yIiax MEXIy XopJaMHu (CEKYIIIUMHU) U YIJIe MEXIY KacaTeJIbHOU U
XOpJI0# TIPH PEIICHUU TCOMETPUICCKUX 3a/1ad.

Brnanerr TmOHATHEM OINKMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSTh CBOMCTBA
OTMMCAHHOTO YETHIPEXYTOJILHUKA TIPH PEIICHUH 3a]1a4.

[TprMeHSTh MOTyYeHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJICIIH
JUISL  3a7ad peajbHOM JKM3HM W TPOBOJUTH COOTBETCTBYIOIIME BBIYMCIICHUS
C TpUMEHEHHWEeM TI0J00WS W TPUTOHOMETPUH (IMONB3YSICh, TAE HEOOXOIMMO,
KaJIbKYJATOPOM).

[IpenMeTHbIC pe3yIbTaTBl OCBOCHHS NPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOyuenwus B 9 Kjacce:

3HaTh TPUTOHOMETpPUYECKHE (PYHKLUMU OCTPHIX YIJIOB, HAXOJIUTH C MX MOMOIIBIO
pa3nuYHbIE AJIEMEHTBl MPSIMOYTIOJBHOTO TPEYTrOJbHUKA («pPELIEHHUE MIPSIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (¢ NOMOUIBI0  KaJIbKyJIATOpa) JUIMHBI W YIJIbI
JUISL HETaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbea (popmysaMH MPUBEIECHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUIsl HAaXOXACHUS COOTHOIIEHHH MEXIy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMMU.

Hcnonb3oBaTh TEOpPEMbl CHHYCOB M KOCHMHYCOB JJII HAaXOXJEHUS Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYTOJIbHUKOBY), MIPUMEHATh UX MPHU PEIICHUU
reOMETPUUYECKUX 3a/1ay.

Bnagers moHsTHsAMH npeoOpa3oBaHHs MOJOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Quryp. Ilonp3oBarbecsi cBOMCTBaMM MOOOMS MPOU3BOJIBHBIX (PUTYp, YMETh
BBIUUCIIAT JJUHBI U HAXOAUTH YTIIbl Y TOJ00HBIX (uryp. [IpumensTs cBoiicTBa nonodus
B TMPaKTHUYECKUX 3a7adyax. YMEThb MPUBOAUTH MPUMEpPbl MOJOOHBIX (UTYp
B OKPY’KaIOILIEM MHpE.

[Tonb3oBaThcad TEOpEeMamMu O NPOU3BEAECHUU OTPE3KOB XOpPJI, O IMPOU3BEIECHUU
OTPE3KOB CEKYILHX, O KBapaTe KacaTelbHOM.



[Tonb30BaThCA BEKTOpAMH, MIOHUMATh WX T€OMETPUUECKUN U (U3HUECKHUI CMBICT,
OPUMEHSATh HMX B pEUICHUU TeOMETpUYeCKHX U (Qusnueckux 3agad. l[IpumeHsTh
CKaJISIpHOE MTPOU3BE/IEHNE BEKTOPOB JJI HAXOXK/ICHUS JIJTMH U YTJIOB.

[Tonb30oBaThCAd METOJIOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHSTh €ro B pEUICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a/a4.

Branets NOHATHSIMU NMPABUILHOTO MHOTOYTOJIbHUKA, JUTMHBI OKPYKHOCTH, JIJTMHBI
JyTU OKPY>KHOCTU U PaJUaHHON Mephl yriia, YMETh BBIYUCIATH IUIOIIAAL KPyTa U €ro
yacteil. [[puMeHsTh MoTydyeHHbIE YMEHUS B IPAKTUYECKUX 3a1a4ax.

Haxonutb ocu (Wi1H HEHTPBI) CUMMETPUH (DUTYP, TPUMEHSITh IBHXKEHUS IITIOCKOCTH
B IIPOCTEUIIUX CIIyYasX.

[IpuMeHATh MoTy4YeHHBIC 3HAHUS HA PAKTUKE — CTPOUTHh MaTEeMAaTUYECKUE MOJIEIH
JUIsL  3aJa4  peajbHOM JKM3HU UM NPOBOJUTH COOTBETCTBYIOIIHME BBIYMCICHUS
C TMpPUMEHEHUEM TNoJ00HUs U TPUTOHOMETPUYECKHX (YyHKUUN (TOJB3YysCh, Tae
HEO0OXO0IMMO, KAIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC

HanmenoBanue pasaena  |KoaudecTso OcHOBHOE OCHOBHBIE BUJIbI IE€ATEIBHOCTH 00YYarOIINXCS

(TembI) Kypca 4acoB COZIEpKaHUE
[Ipocrenmme 14 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITIOHATHS U ONIPEICIICHNUS.
reoMeTpuyeckue GUrypsl u r€OMETPUUYECKUE Pacno3HaBaTh H3y4eHHbIE TEOMETPUUECKUE (DUTYPHI,
uX cBoMcTBa. M3mepenue OOBEKTHI. onpeneasaTh UX B3aUMHOE PACIOJIOKEHUE, BBINOJIHATH
FCOMETPUYECKUX BEIIMYHUH MHOrOoyroJIbHUK, 4epTEX MO YCIOBUIO 3a1a4U.
JIOMaHas. IIpoBoaAUTH NPOCTENIINE IOCTPOEHNUS C TOMOIIBIO HUPKYJIS

CMmexHbIE U
BEPTUKAJIbHBIE YTJIBI.
Pabora

C MPOCTEUIITUMU
YepTeKaMu.
N3mepenune TMHEeMHbBIX
Y YTJIOBBIX BEJTUYHH,
BBIYUCJICHHUE OTPE3KOB
U yTJIOB

Y JINHENKHU.

N3mepsATH JTMHENHBIE U YTIIOBBIE BETUYUHBI T€OMETPUUECKUX
U IPAKTUYECKUX OOBEKTOB.

OnpenessiTh «Ha IJ1a3» pa3Mepbl peajbHbIX O0BEKTOB,
NPOBOAUTH IPyOyI0 OILIEHKY UX pPa3MEPOB.

Pemartsb 3a1aun Ha BBIYUCIIEHUE JUIMH OTPE3KOB U BEJIMYHH
YTJIOB.

PemaTe 3a1aun Ha B3aMMHOE PacCIIOJIOKEHUE
reOMETPUUYECKUX PUTYD.

IIpoBoauTh KIaCCUPUKAINIO YTIOB, BBIYHCIATH
JIMHEWHBIC U YTJIOBbIE BEJIMYMHbBI, IPOBOAUTH
HE0OXOAMMbIE JOKA3aTeIbHbIE PACCYKICHUS.
3HAKOMHUTBCS € MCTOPHEN Pa3BUTHS T€OMETPUU

TpeyronbHuKu

22

IToHsTHE O paBHBIX
TPEYTOJIbHUKAX U

Pacno3HaBaTh mapsl paBHBIX TPEYTOJbHUKOB Ha TOTOBBIX
yepTexax (C ykazaHHeM IIPU3HAKOB).




MIEPBUYHbIC
MIpEACTABICHUS

0 paBHBIX (hUTypax.
Tpu npuszHaka
paBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSIMOYTOJIbHBIX
TPEYTOJIBbHUKOB.
CBOMCTBO MeIHAHBI
MPSIMOYTOJILHOTO
TPEYrOJIbHUKA,
MIPOBEIEHHOU

K TUIOTEHY3E.
PaBHoOe1peHHBIC 1
PaBHOCTOPOHHUE
TPEYTOJbHUKHU.
IIpu3Haky u CBOKICTBA
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Hepasencta

B T€OMETPHHU.
IIpssMOyTOnIBHBIN
TPEYTOJBHUK C YTJIOM
B 30°

BoiBoaAuUTH cneACTBUS (PAaBEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
D®opMyJIHPOBATH ONPENEIICHNUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IPSIMOYT'OJILHOTO, PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEJIMaHbl TPEYTOJIBHUKA; CEPEINHHOIO NEPIEHAUKYIAPA
OTpe3Ka; IEpUMeTpa TPEYroIbHUKA.

®opmMyIMpPOBaTh CBOWCTBA U PU3HAKH PAaBHOOEIPEHHOTO
TPEyTOJIbHHUKA.

Crtpoutsb 4epTexu, peiaThb 3aa44 C IOMOIIBIO
HAXOXKJCHUS PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHsATh NPU3HAKY PABEHCTBA IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB B 33/1a4ax.

Hcnonb3oBath 1u(ppoBbIE peCypChl AJIS MCCIeI0BAHUS
CBOMCTB U3y4aeMbIX QUryp.

3HAKOMUTBCS ¢ HCTOPHEN PA3BUTHSA T€OMETPUN




[lapannenbHble NpsIMBIE,
CyMMa YyTJIOB TPEYroJIbHUKA
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[TapannenbHbIE
IpsIMBIE, UX CBOKCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbIE

IIPU MepEeCceYECHU N
napajuieabHbIX
MIPSIMBIX CEKYIIEH).
[Ipu3nak
IIapajuIeIbBHOCTH
IPSIMBIX YEpPE3
PaBEHCTBO PACCTOSIHUMN
OT TOYEK OJHOU
MPSAMOM O BTOPOM
PSAMOM.

Cymma yrioB
TPEYTOJIbHUKA.
Buemnue yribt
TPEYTrOJbHUKA

@opMyIMPOBATh NOHATHE APALIEIBHBIX NPAMBIX,
HAXOJMTH IPAKTUYECKUE IPUMEDBI.

M3yuaTh cBOCTBa yIJIOB, 00Pa30BAHHBIX MPU NIEPECECUECHUH
napaJuIeIbHBIX NPSMBIX ceKylel. IIposoauTts
A0KA3aTeJIbCTBA [TapAJUICIIBHOCTH IBYX IPSIMBIX C TOMOIIBIO
YTJI0B, 0Opa30BaHHBIX IPU NEPECEUCHUH 3TUX MPAMBIX
TPEThEN MPSIMOM.

BbpI4HCISITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
Haxoautp ynciioBbsie 1 OyKBEHHbIE 3HAUEHUS YTIIOB

B TEOMETPUYECKUX 3a1a4ax C UCII0JIb30BaHUEM TEOPEM

0 CYMME€ YIJIOB TPEYT'OJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBHCS ¢ HCTOPHEH PAa3BUTHSA T€OMETPUN

OKpy HOCTb U KPYT.
['eomeTprueckue
MTOCTPOCHUS
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OKpyX HOCTb, XOpJia U
JIHaMETP UX CBOKCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpY>KHOCTb,
BIMCAHHAs B yTOJL.

D®opMyJIHPOBATH ONpeIeJIeHUs: OKPYKHOCTH, XOP/IbI,
JIMaMEeTpa U KacaTelbHOU K OKpyKHOCTH. U3y4aTrh nx
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBatpb, B TOM 4KCIIE HCHOJIb3YS HU(POBbIE
pecypchl: OKPY>KHOCTb, BIIMCAHHYIO B YTOJ; LIEHTP
OKPY>XHOCTH, BIIMCAHHOU B YT'0JI; PABEHCTBO OTPE3KOB




[Tonstue o I'MT,
MIPUMEHECHUE

B 3a7]a4ax.
buccekrpuca n
CEpEIMHHBIN
NEePIEHIUKYIISP
KaK FT€OMETPUYECKHUE
MeCTa TOYEK.
OKpyX HOCTb,
ONMCAHHas1 OKOJIO
TPEYTOJIbHUKA.
OKpyXHOCTB,
BIIMICAHHAs

B TPEYTOJIbHUK.
IIpocrenmue
3a1a4u

Ha [TIOCTPOCHUE

KacaTeJIbHBIX.
HUcnoab3oBats merox ['MT miis nokazarenscTa TeopeM

0 MepeceyeHu OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIIEHAUKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ rtomoIbo ' MT.

OBJ1aieBaTh NOHATUAMU BIIMCAHHOW U OTIMCAHHOU
OKPYKHOCTEUN TPEYrOJbHUKA, HAXOAUTh LICHTPBI ITUX
OKPY’KHOCTEM.

PemiaTs OCHOBHBIE 32124 HA NIOCTPOECHME: YIJIa, PABHOI'O
JTAHHOMY; CEpEIMHHOTO MEPNEHINKYISPa TaHHOTO OTPE3KA;
MPSAMOU, MTPOXOJAIIEH YePe3 JaHHYIO TOUKY U
NEPHEHANKYIAPHON TaHHOM MPSMOM; OUCCEKTPUCHI TAHHOTO
yIJia; TPEYroJIbHUKOB

I10 Pa3JINYHBIM JJIEMEHTAM.

3HAKOMUTBHCS ¢ HCTOPHEN PA3BUTHS T€OMETPUU

[ToBTOpEeHue, 0000IICHIE 4 IToBTOpEHUE 1 PemaTh 3a1aumn Ha TOBTOPEHUE, UILUTIOCTPUPYIOIINE CBSA3U
3HAHUU 0000IIIeHHE OCHOBHBIX | MEXIY Pa3IMYHBIMHU YaCTSIMH Kypca
MHOHSITUU U METOJOB
Kypca / Kjiacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME

10




8 KUIIACC

0 TIPOITOPITMOHATLHBIX
OTpe3Kax, MOJ00HBIC
TPEYTOJIbHUKH

Teopema

O IPONOPLIHUOHATIBHBIX
OTpe3Kax.

Cpennsiga TuHUSA
TPEYTOJbHUKA.

HaunmenoBanue paznena | Komuuectso OcHOBHOE OcCHOBHBIE BUJIBI IEITEIIHOCTH 00yUYarOIIMUXCs
(TemnI) Kypca 4acoB CoJIepKaHue

UeThIpEXYTrOIbHUKA 12 [Tapamienorpamm, ero | M300paskaTts 1 HAXOAMTH Ha YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETHIPEXYTOJIBHUKH PAa3HBIX BUIOB U UX 3JIEMEHTHI.
YacTHble cnyyan DopMyJTHPOBATH ONIPEAEICHHS: TapalIeIOrpaMma,
napasuieiorpaMMOoB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuu, paBHOOOKOM
(IpAMOYTONBHUK, Tpareuny, NpsIMOYroJIbHON Tpaneuu.
pomO, KBaapar), ux Jloka3pIBaTh M HCIOJIB30BATh IIPH PELICHUH 32124
MIPU3HAKU U CBOMCTBA. | MPU3HAKHU U CBOMCTBA: apajlieIorpaMmma,
Tpanenns. IpsIMOYTOJIbHHKA, poMOa, KBaJipaTa, Tpaneluu, paBHOOOKOH
PaBHoOOKas 1 Tpareuuu, NpsIMOyTOJIbHON TpaIeuu.
MIPSAMOYTOJIbHAS IIpumeHsiTh METOA yABOCHUS MEIUAHbI TPEYTOJIbHUKA.
Tparenu. Hcnoan3oBath 1upoBbie pecypehl A UCCAEAOBAHUS
Meton yaBoeHus CBOWCTB M3y4aeMbIX (UTYP.
MEJINAHBI. 3HAKOMHMTBHCS ¢ HCTOPUEN Pa3BUTUA T€OMETPUN
[enTpanbHas
CUMMETPHUS

Teopema daneca u Teopema 15 Teopema daineca u IIpoBoaAMTH MOCTPOEHMS C IIOMOIIBIO LIUPKYJIS U JIMHEUKH

C UCIOJIb30BaHue Teopembl Daseca U TEOpEMBI

0 NMPONOPLIMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPOIIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTh 10KAa3aTEJIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA IEPECEKAIOTCS B OJHOM TOUKE, U HAXOAUTH

11



Tpanenus, e€ cpenHss
JIUHUSL.
[IponopunroHanbHbIE
OTPE3KH.

[enTp macc

B TPEYTOJLHUKE.
[TonoGHBbIE
TPEyroJibHUKU. Tpu
MpU3HaKa moo0us
TPEYTOJIBLHUKOB.
[IpumeHnenue
nmoaoous

MIPU PELICHUU
MPaKTUYECKUX 3a1a4

CBSI3b C IEHTPOM MaccC, HAXOAUTh OTHOILLIEHHUE, B KOTOPOM
MEJIMaHbl JEIATCA TOYKOW UX NIEPECECUEHUS.

HaxoauTthb nogo6HbIe TPEYTOJbHUKHA HA TOTOBBIX YePTEKax
C YKa3aHHEM COOTBETCTBYIOIINX IPU3HAKOB MOA00US.
Pematsb 3aga4u Ha MOAOOHBIEC TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSITEIIBHOTO MIOCTPOEHUS YEPTEKEN U HAXO0KIACHUS
0JI00HBIX TPEYTOJIBLHUKOB.

IIpoBoaUTH 10KA3aTENbCTBA C UCIIOJIB30BAaHUEM
MPU3HAKOB MOJ00US.

Jloxka3bIBaTh TpU MPU3HAKA TOJ00US TPEYTOJIBHUKOB.
IIpuMeHsATh MOTyYEHHbIE 3HAHUS [IPU PEILECHNUN
r€OMETPUYECKHUX U NMPAKTUYECKHUX 3a/1a4.

3HAKOMMTBHCH ¢ HCTOPHEH Pa3BUTHUS TEOMETPUU

[Imomans. Haxoxxnenue
TUIOIIAIEH TPEYTOJILHUKOB
U MHOTOYTOJIbHBIX (pUTYp.
[Tnomaau nogoOHbIX pUryp

14

CBoiicTBa IIoIaaeH
F€OMETPUUECCKUX
duryp.

DopMyJbl

JUTS TIOIIA !
TPEYTOJIbHUKA,
napajsiesorpaMmma,
Tparnemuu.
Brruncnenue
IUTOIAIEN CIIOKHBIX

dburyp.

OgjageBaTh NEPBUYHBIMU MpeACTABIEHUAME 00 00IIIeH
TEOPUH TIIOMIAIU (MEphI), (POPMYITUPOBATH CBOKCTBA
TUTOMIAM, BBISICHATH UX HATJISITHBIA CMBICIT.

BoiBoauTh (pOpMYIIHI IITONIAIN TApAIIIEIOTpaMmMa,
TPEYTOJIbHUKA, TPAleIUU U3 (POPMYJIbI TUTOIIAIN
NpSIMOYTOJIbHUKA (KBaJpaTa).

BoiBoAUTH (GOPMYITHI TUIOMIAIN BRITYKIOTO
YETBIPEXYTOJIbHUKA Yepe3 JUArOHATU M YTOJl MEXK Ty HUMH.
HaxoauTs miomaan Guryp, n300pakEHHBIX Ha KIIETYATON
Oymare, HCIoJIb30BaTh pazoueHue GUrypbl Ha 4acTu U
JIOCTpavBaHHUE.

12



[Tnomanu guryp

Ha KJIeT4aToi Oymare.
[Tnomamy mo100HBIX
uryp.

3agaun

C MPAKTUICCKUM
CoJIep KaHUEM.
Pemenne 3amau

C TIOMOIILI0 METO/Ia
BCIIOMOTI'aTeJIbHOM
TIJIOTIA TN

Pa3oupaTh npuMepbl UCIIOJIb30BaHUS BCIIOMOTaTSIIbHON
TUTOIIAM JIJIs1 PEIICHUSI TEOMETPUUSCKHX 3a/1a4.
HaxoauTtsb muiomaay nogo0HbIX QUryp.

BbI4ncJasTh MIONIAANA Pa3IUYHBIX MHOTOYTOJBHBIX (QUTYD.

Pemathb 3a1a4u Ha TUIOMIA/Ib C TIPAKTHYECKAM
COJIepKAHUEM

Teopema [ludaropa u
Hayayia TPUTOHOMETPUHU

10

Teopema [ludaropa, u
€€ NPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKUIHNA OCTPOTo
yTJia IpsIMOYTOJIbHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUUECKHUE
COOTHOILICHHS

B MIPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUUYECKOE
TOXI€CTBO

JokaspiBaTh Teopemy [ludaropa, ucnosb3oBars €

B IPAKTUYECKUX BBIYUCIICHUSX.

DopMyJIMPOBATH ONPEICICHHUS TPUTOHOMETPUUECKUX
(GYHKIIMI OCTPOTO yriia, HPOBePATh X KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOLIEHUS

B IPSIMOYT'OJIbBHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEKY CTOPOHAMH B
NPSAMOYTOJIBHBIX TPEYTOJIBHUKAX ¢ yriilaMu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath GopMyJsIbl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO AJISI HAXOXKICHUS
COOTHOIIEHUH MEXAY TPUTOHOMETPHUUYECKUMH (PYHKIHUAMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHsATH TOTyYeHHbIE 3HAHUS U YMEHUS ITPU PELIEHUU
OPAKTUYECKUX 3a/1a4.

3HAKOMMTBCS C HCTOPH el Pa3BUTHS T€OMETPUU
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YTJ1bl B OKPY>KHOCTH.
BnucanHbie B onmMcaHHbBIE
YEThIPEXYTOJbHUKH.
KacarennHbie

K OKpYy>kHOCTH. Kacanue
OKPYXHOCTEMN

13

Bnucannbie u
LEHTPAJIbHBIC YTJIbI,
YTOJI MEXITY
KacaTeJabHON U
XOPAOM.

YTiael MEXIY
XOpAaMu U
CEKYIIUMHU.
Bnoucannsie n
OIMCAHHBIC
YETBIPEXYTOJIbHUKH,
UX MPU3HAKU U
CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIPU PEICHUU
r€OMETPUYECKUX
3ajad4.

B3aumnoe
PacCIMOJIOKEHUE JBYX
OKPY>KHOCTEH, 001111e
KacaTeJIbHbIC.
Kacanue
OKPYKHOCTEU

®opMyJIMPOBATh OCHOBHBIE ONPEACIICHUS, CBSI3aHHBIE

C YIJIaMH B Kpyre (BIIMCAaHHBIN YroJl, UEHTPAIbHBIN yron).
HaxoauTsp BliMCaHHBIE YIJIbl, ONUPAIOIIAECS HA OAHY YTy,
BBIYMCJIATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbI O BIUCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccaenoBathb, B TOM YUCIE C MOMOIIBIO TU(POBBIX
pPECYpPCOB, BIIMCAHHBIE U OIIMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJIMTH UX CBOMCTBA U MPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA U IPU3HAKH [IPU PEILICHUN
3a1a4

14



[ToBTOpenue, 06001ICHNE
3HAHUU

[ToBTOpEHUE
OCHOBHBIX ITOHSITHHN U
METOJI0B KypcoB 7 U 8
KJIaCCOB, 0000IIeHHE
3HAHUU

PemaTp 3a1a4u Ha NOBTOPEHUE, MILTIOCTPUPYIOIINE CBSI3U
MEXAY pa3IMYHbIMU YaCTSIMU Kypca

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68
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9 KUIACC

0 MPOU3BEACHUHN
OTPE3KOB X0/,
Teopema

HanmenoBanue paznena | Komuuectso OcHoOBHOE OCHOBHBIE BU/JIbI IEITEIIHOCTH 00yUYarOIIMUXCs
(TempI) Kypca 4acoB coJiepKaHue
Tpuronometpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpe/IeJeHUs] TPUTOHOMETPUUECKUX
KOCHHYCOB M CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUN TYIBIX U MPSIMBIX YIJIOB.
Pemenne TpeyroinbHUKOB dbynkui yraos ot 0° | BeIBOAMTBL TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB
1o 180°. @opmysl (c paguycoM ONUMCAaHHOW OKPYKHOCTH).
TIPUBEICHUS. BoiBoauTh GopMyJibl 1Sl BHIYMCIEHUS II0IAAEH
TeopeMa KOCHHYCOB, C HCITOJIB30BAHHUEM TCOPEM TPUTIOHOMETPHUH ((I)OpMYJIa
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXKIY
Pemenue HUMH, HopMyJIa MIIOMIAAN YETHIPEXYTOJIbHUKA YepPe3 €T
TPEYTOJILHHUKOB. JMaroHaau U yroia MEXAy HUMH).
I[TpakTHdeckoe Pemiath TpeyroabHUKH.
IpUMEHEHNE Pemath npakTuuecKue 3a/1auu, CBOSAIINECS
JI0OKa3aHHBIX TEOPEM K HaXOKICHHUIO PA3JIMIHBIX 3JICMCHTOB TPCYI'OJIbHHUKA
[TpeoOpa3zoBanue nogoous. 10 [Tonsitue OcBauBaTh NOHATHE IPEOOPA30BAHUS TTOI00US.
MeTpuueckue 0 IpeoOpa3zoBaHUU HccaenoBath OTHOIICHNUE TUHEHHBIX JIEMEHTOB QUTYP
COOTHOIIEHUS noaoous. pu npeodpa3oBaHUU OI00US.
B OKPYKHOCTH CoOTBETCTBEHHBIE HaxoauTs npuMepsl o 1001s B OKPYKAFOIICH
AJIEMEHTHI MOJIOOHBIX | JAEHCTBUTEIBHOCTH.
dburyp. BbIBOAMTH METPUUECKHE COOTHOIICHUS MEXy OTpe3KaMu
Teopema XOp/I, CEKYIIUX U KacaTeIbHbIX C UCHOJIb30BAHUEM

BIIMCAHHBIX YTIJIOB U HOI[O6HBIX TPCYT'OJIbHUKOB.
Pemarn IrCOMCTPHUYICCKUC 3a/1a41 U 3a/1a41 U3 peaanoﬁ
KHM3HHU C UCITOJIb30BAHHEM HO,IIO6HBIX TPCYTrOJIbHUKOB
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0 IPOU3BEJCHUU
OTPE3KOB CEKYIIHUX,
TeopemMa O KBaapare
KacaTeJabHOM.
[Ipumenenue

B PEILICHUU
F€OMETPUUECKUX
3aja4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHUE BEKTOPa
Ha YUCJIO.
DuU3NYECKUN 1
reOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJIJTMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CkansipHoe
IIPOU3BE/ICHUE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,
HCCJIe0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
(uznyeckuil (cua) CMbICIIbI BEKTOPOB.

3HaTh omnpeneeHUusi CyYMMbI U pPa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOpa Ha YUCIIO, HCCJIe0BATH
r€OMETPUYECKUNA U (PU3UUECKUI CMBICIIBI ATUX ONEPALIHA.
Pemiatb reomMeTpu4eCcKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP MO JBYM HEKOJJIMHEAPHBIM
BEKTOPAM.

Hcnonb3oBaTh CKAIsIpHOE NPOU3BEICHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BbpI4uCasiTh CyMMY, Pa3HOCTh U CKaJIIPHOE MPOU3BEICHNE
BEKTOPOB B KOOpJIMHATAX.

IIpuMeHATH CKAISIPHOE TPOU3BEACHUE T HAXO0XKICHUS
JUIMH U yTJI0B

17



MIPUMEHEHHE
TS HAX 0K ICHUS
JUTMH U YTJIO0B.
Pemenue 3amau

C ITOMOILIBIO BEKTOPOB.
[IpumeHeHue BEKTOPOB

JUISL peLIeHus 3a/1a4
busuku

JlexapTOBBI KOOPAMHATHI
Ha IIOCKOCTH

JlekapTOBBI
KOOpPJMHATBI TOUYEK
Ha TUIOCKOCTH.

YpaBHEeHHE NPSIMOM.

YpaBHeHne
OKPYXHOCTH.
Koopannate! Touek
nepecevueHus
OKPYXHOCTH U
IIPSIMOM.

Meron koopauHAT
IIPU PELICHUU
F€OMETPUYECKHUX

3aJad, IMPakKTUYCCKHUX

3aJgad

OcBauBaThb NOHATHE NIPSIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, IEKaPTOBBIX KOOPAUHAT TOUKH.

BeiBOAUTH ypaBHEHHE IIPSAMOM U OKPYKHOCTH. BoiaeasTh
MOJIHBIN KBaJIpaT JJIs HAXOKJIEHUS LEHTpa U paguyca
OKPYKHOCTHU 110 €€ YPABHEHHUIO.

PemaTp 3aqaum Ha HAXOXKJICHUE TOUYEK NIEPECEUCHUS
IOPSIMBIX U OKPYXKHOCTEH C IIOMOIIBI0 METOAA KOOPAUHAT.
Hcnoab3oBath CBOKCTBA YIIIOBOTO KO3 (ULIMEHTA TPSIMOI
IIPYU PELIEHUU 33124, JJIS1 ONPEIECIICHHS PaCIIONOKEHUS
PSMOM.

IIpuMeHATH KOOPAUHATHI IPU PEIICHUU T€OMETPUUECKUX U
PAKTUYECKUX 3324, JIsl TOCTPOCHUSI MaTEMaTHYECKUX
MOJIeNIel peasIbHBIX 3a/1au («METO ] KOOPIUHATY).
Ioab30BaThCst 119 TOCTPOEHUS U UCCIIEA0OBAaHUI
1IU(POBBIMH pecypcamu.

3HAKOMHMTBHCH ¢ HCTOPUEN Pa3BUTUSA TEOMETPUU
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
J{muHa OKpY>KHOCTH U
MJI0IIA/Ib KpYyTa.
Brruucnenue miomaaei

[IpaBunbHBIE
MHOTOYTOJIbHUKH.
Yucmao n. Jlnuna
OKPYKHOCTH, TyTH
OKPYXHOCTH.
Pagnannas mepa
yria.

[Lnomane kpyra,
CEKTOpa, CErMEHTA

®opMyIMPOBaATh OIPECIICHUE PABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAHUTb UX 3JIEMEHTHI.
ITo1b30BaTHLCSI TOHATUEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM
C TIOMOIIBIO NTPABUIIBHBIX MHOI'OYTOJIbHUKOB, ONIPeleJIATh
YUCJIO T, JUIMHY IyTH ¥ paAMaHHYIO0 MEpY yrJa.
IIpoBoauTH MEpexox OT pauaHHON MEPHI yria

K FPalyCHOM ¥ HA00OPOT.

OnpenensiTh IIOMAAb KpyTa.

BoiBoauts ¢gopMyJibl (B rpaJyCHON U pauaHHON Mepe)
JUTSL ITTUH IYT, TUTOIIA/IE CEKTOPOB U CETMEHTOB.
Boruncasars mionanu GUryp, BKIFOYAIOMIMX JIEMEHThI
OKPYKHOCTH (Kpyra).

HaxoauTts nuiomany B 3a1a4ax peanbHON )KU3HA

JIBU>KEHUS TITIOCKOCTH

ITonsTue o IBMXKEHUU
TIOCKOCTH.
[TapannensHbIi
MEPEHOC, TOBOPOT
[Ipumenenue

IIpY PELICHUH 3a/1a4

Pa30uparte npumepsl, WILTIOCTPUPYIOIIHE TOHATHUS
JIBHKCHUSL.

DopMyJTHPOBATH ONIPEIEICHUS MMapAJIIENBHOTO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH X CBOMCTBA,
HAXOUTh HEMOJABUKHBIE TOUKHU.

HaxoauTh EHTPHI M OCH CUMMETPUI NpocTeHuX Guryp.
IIpumeHsiTh napajuieNIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pElIeHUN reOMEeTPUUECKUX 3a/1a4 (pa3oupath MpUMEPHI).
Hcnoab30BaTh 11 TOCTPOCHUS U UCCIENOBAHNAN

U pOBBIE peCcypChbl

[ToBTOpEeHue, 0600IICHNE,
CHCTEMATHU3ALM 3HAHWUI

[ToBTOpEeHue
OCHOBHBIX ITOHATHI U

OnepupoBath NOHATUSIMU: DUTYpa, TOUKA, TIPsIMAs, YTOJI,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PAaBHOCTOPOHHUI
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METOJI0B KypcoB 7—9
KJaccoB, 00001IeHe
Y CUCTEMATU3aLINS
3HaHUM.
[Ipocrenmmue
F€OMETPUYECKUE
burypsl u ux
cBoricTBa. 3mepenune
F€OMETPUYECKUX
BEJINYVH.
TpeyronbHuKH.
[TapannensHbie 1
NEPIIECHIUKYIISIPHbBIE
npsiMBbIE.

OKpyX HOCTb U KPYT.
I'eomeTpuueckue
MMOCTPOCHUS. YTJIbI
B OKPYKHOCTH.
Brniucannslie u
ONIMCaHHBIE
OKPY’KHOCTH
MHOTOYTOJIbHUKOB.
[Ipsimas u
OKPY’KHOCTB.
YeThIpEXyTronbHUKH.
Bnucannsie

TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEINAHA,
OHMCCeKTpHUCca U BbICOTa TPEYTOJIbHUKA, TAPaJUIEIOrPaMM,
pOMO, IPSIMOYTOJIbHUK, KBAJIpaT, TpaIlelus; OKPY>KHOCTb,
KacartelibHas;, paBeHCTBO U 1nojodue duryp,
TPEYTrOJIbHUKOB; MapaJuIeIbHOCTh U NEPIEHIUKYISIPHOCTD
IIPSIMBIX, YTOJI MEXKAY IIPSMBIMU, CHAMMETPHUSI OTHOCUTEIIBHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0IIA b, TIEPUMETP.

HUcnoab3oBathb GopmyJibl: IIEpUMETPA U TLIOLIAIN
MHOTOYTOJIBHUKOB, JJIMHBI OKPY>KHOCTH U TIJIOIIAAN KpyTa,
00BbEMa MPSIMOYTOJILHOTO TTapalieenue/a.
OnepupoBarh NOHATHUSAMM: TIPAMOYTOJIbHAS CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BAaTh 3TH ITOHATHUS JJI5
MIPEICTABJICHUS JAHHBIX U PELIEHUS 3a/1a4, B TOM YHCIIE

U3 IPyTUX Y4EOHBIX MPEIMETOB.

PemiaTe 3a1a4m Ha NOBTOPEHUE OCHOBHBIX MTOHATHUH,
WJUTIOCTPALMIO CBSI3€M MEXK]y Pa3JIMYHBIMU YaCTSIMH Kypca.
Bpi0upaTh MeToa AJisl pELICHHS 3a/1a4u.

PemaTh 3a1aum 13 MOBCEIHEBHOM KU3HU

20



Y OTNMCAHHbBIC
YETHIPEXYTOJbHUKHU.
Teopema ITudaropa n
Hayaja
TPUTOHOMETPHUH.
Pemenue oOmux
TPEYTOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanms
MJIOCKOCTH.
JIBwxenus. [lonoGue.
Cummerpusi.
[Lnomane.
Brruncnenne
rontaaei. I momaan
MOI00HBIX GUTYP.
JlexapToBbI
KOOPJIMHATHI Ha
MJIOCKOCTH.

BekTopsl

Ha TJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I1IO ITPOT'PAMME

68
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