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MHUHVNCTEPCTBO ITPOCBELIEHUS] POCCUHIICKON ®EJAEPALINNA
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PABOYAS ITPOT'PAMMA

y4yedHoro Kkypca "T'eomeTpus'

LUt oGydaromuxcs 7-9 KIaccoB

n. HosokacTopHoe 2023 r.



INOACHUTEJBHASA 3AIIMCKA

['eomeTpust Kak OOUH M3 OCHOBHBIX Pa3/ENIOB IIKOJBHOM MaTEMAaTHKH, UMEIOLIUN
CBOEH IeNbl0 00€CTIeunTh M3YyYEeHHE CBOMCTB M Pa3MepoB (QUIYyp, UX OTHOIICHUH U
B3aMMHOE€ PACIIOJIOKEHHE, OINUPAETCS Ha JIOTHYECKYIO, JOKAa3aTEJIbHYIO JUHUIO.
[leHHOCTH, W3y4YeHUsI TEOMETPUM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus
3aKJII0YAeTCS B TOM, YTO OOYy4YaloIIMICS Y4YUTCA TPOBOAMUTH JOKa3aTeIbHbIC
pacCcykJeHUusl, CTPOUTHb JIOTMYECKUE YMO3AKIIOUCHUS, JOKAa3bIBaTh HWCTUHHBIC
YTBEPKICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS
«OT TPOTHBHOTO», OTIWYATh CBOWCTBA OT MPHU3HAKOB, (OpPMyIHpOBaTH OOpATHHIC
YTBEPKICHUA.

BTOpoli 1IEHHOCTBIO HM3Yy4YEHUS TEOMETPHUM SBIIIETCS HCMOJb30BAaHUE €€ Kak
WHCTPYMEHTAa NpPU PEUICHWM KaK MAaTeMaTU4YeCKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAIONIUXCSI B pealbHOM *Ku3HU. OOydaromuiicsi TOJDKEH HAYyYUThCS ONPEIETUTh
reOMETPUYECKYI0 (DUTypy, ONMHUCATh CIOBAMU JAHHBIM 4epTEX WM PUCYHOK, HaWTU
IJIOIIA/Ib 3€MEIBHOTO Y4YacTKa, pacCuuTarh HEOOXOAUMYIO JJIMHY ONTOBOJOKOHHOI'O
kabeyst unu TpeOyeMble pa3Mephbl rapaxa Jjisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIHUTENbHAS JIMHUS B U3ydeHUU TreoMmeTpuu. [lpu pemeHun 3amay
MPAKTUYECKOIO XapakTepa OOydarolUiCs YYUTCS CTPOUTh MaTEMAaTHUUYECKUE MOJCIIH
pealbHbIX KM3HEHHBIX CUTYyallui, TPOBOJUTH BHIYMCICHUS U OLICHUBATH aJICKBATHOCTD
MOJIYYE€HHOI0 pe3yJibTaTa.

KpaitHe BaxxHO mNOMYEPKUBAThL CBSI3M TEOMETPUU C JIPYTUMH  y4YEOHBIMU
npeaMeTaM, MOTUBHUPOBATh MCIOJIb30BAaTh OINPENCICHUS] T€OMETPUUECKUX (DUryp Hu
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHHE TMOTYUYCHHBIX YMEHUHN B (PU3UKE M TEXHUKE.
Ot cBa3u Haubosee spKko BUAHBI B TeMax «Bektopey, «TpuroHomerpuueckue
cooTHoIIeHus», «MeTton koopaunat» u «Teopema Iludaropay.

VYuebnbiit kypc «l'eomeTpus» BKIIOYAET CISAYIONIMEC OCHOBHBIC Ppa3feibl
conepxxanus: «['eomerpuueckue GUTyphl U X CBOMCTBaY, «I3MepeHne reOMeTpUIECKUX
BEJIIMUUH», «JleKapTOBBI KOOpIMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBukeHUs
iockocTy, «IIpeobpazoBanust mogo0us».

OOmiee 4MCIO YacoB, PEKOMEHJIOBAHHBIX JJIsI M3Yy4eHHUs Yy4eOHOro Kypca
«I"eometpusi», — 204 gaca: B 7 kiracce — 68 yacoB (2 yaca B HeJle0), B 8 Kiacce —
68 yacoB (2 vaca B Hemeno), B 9 kimacce — 68 yacoB (2 yaca B HeZEIi0).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Havanpubie nonsaTusa reomerpun. Touka, npsimasi, OTpE30K, JIyd. YTou. Buasl yrios.
Beptukanbasle M cMexHble yriael. buccexkrpuca yrna. JlomaHas, MHOTrOyroJIbHHK.
[TapajuenbHOCTD U NEPIIEHAUKYIISIPHOCTD IIPSIMBIX.

Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa oceBOM cumMmerpuu. llpumeps
CUMMETPHUH B OKPYKAIOIIEM MUDE.

OCHOBHBIE MTOCTPOEHHUS C MOMOUIBIO HUPKYJIA U JUHENKH. TpeyroiasHuk. BeicoTa,
MearaHa, OMCCEKTpUca, X CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUMN TPEYroJibHUKU. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa M TpPU3HAKK PaBHOOEIPEHHOro TpeyrojbHUKa. lIpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBONCTBAa M NPU3HAKK NAPAUICIBHBIX NpsAMBIX. CymMMa yIJIOB TPEYrOJbHUKA.
Bremnue yrisl TpeyrojbHUKA.

[IpsmoyrosbHbIi ~ TpeyroJpHUK.  CBOMCTBO  MEIHWAHBI  MPSMOYIOJIBHOTO
TPEYroJbHUKA, NPOBEAEHHOM K rumoreHyse. [Ipu3Haku paBeHCTBa INPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTroJIbHBINA TPEYTOJBHUK € yIJIoM B 30°.

HepaBencTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 00JIbIlIeM yriie U O0JbLIEH CTOPOHE TpeyroiabHUKaA. [leprnenauKysp
Y HaKJIOHHAS.

I'eomeTpuyeckoe mecTo To4YeK. buccekrpuca yria U CepeIuHHbINA NEPIEHIUKYIAP
K OTpEe3Ky KaK FT€OMETPUUECKUE MECTa TOYEK.

OKpy>KHOCTb M KpYT, XOpJla U JUAMETP, UX CBOWCTBA. B3auMHOE pacmnosoxeHue
OKpY>KHOCTH M mnpsmou. KacarenpHas u cekymas K OKpYXHOCTH. OKpPYXHOCTb,
BIIMCaHHasA B yroJl. BnucanHas u onuca”Has OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYereipéxyronpHuku. [lapamnenorpamm, ero npusHaku U CBOMCTBa. HacTHbIE
Clly4au napajjiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpaneuusi, paBHOOOKas Tparneuus, €€ CBOCTBa U npu3HaKku. [IpsimoyronpHas Tpanemus.

Merton yaBoenust Mmeauansl. L{enTpanbHag cumMmetpus. Teopema Paneca u reopeMa
0 NMPONOPLUUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEeyroJibHUKA U Tpanenuu. LIeHTp Macc TpeyrojabHuKa.

[Tonobue TpeyroapHukKoB, Kodpdunuent mnogodus. IIpusHaku momoOus
TpeyrojabHUKOB. [IpruMeHenue nogo0us npu peleHu NPaKTUYECKUX 3a/1a4.

CpoiicTBa miomaaed reoMerpuueckux Guryp. DopMynbl A IUIOLMIAAH
TpEeyroJibHUKa, NapajienorpaMmma, pomba u Tpanenuu. OTHOLIEHWE TUIOLIAAEH
MO00HBIX GUTYP.

Boluucnenue miom@aael TpeyrojbHUKOB W MHOTOYTOJBHHUKOB Ha KIIETYATOM
oymare.



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

CHHYC, KOCHHYC, TaHI'€HC OCTPOIrO yIjla TMPSAMOYTOJIbHOIO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpuUroHOMETpHYecKrne (YHKIUU YTIIOB
B 30°,45° u 60°.

BrniucanHble M LEHTpaJbHBIE YIUIBI, YIOJI MEXIAY KAacaTeIbHOM M XOpHAOM. YTIIIb
MEXKIy XOpAaMu U CEKyIIUMU. BrimcaHHbIE 1 OMMCaHHBIE YEThIPEXYTOJIBHUKH. B3anmMHoe
pacrojokeHue NByX OKpykHocTeil. Kacanuwe okpyxHocTeld. OOnme KacateibHbIE K
JIBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanreic yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO. POPMYJIBI IPUBEIECHMUS.

Pemenne tpeyronpHukoB. TeopeMa KOCHHYCOB M TeopeMma CUHYCOB. Pemenue
IIPAKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpa3zoBanue nogodus. Ilogodue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pPOU3BENEHUN OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYILHUX, TeOpEMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpA, COHAINPABICHHbIE BEKTOPBI, MPOTHUBOMOIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpPALIUU
HaJ BEKTOopaMH. Pa3nokeHwe BeKTOpa M0 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnnuater  Bektopa. CKamsipHOE  NPOU3BEACHUE  BEKTOPOB,  IIPUMEHEHUE
JUIS1 HAXOKJIEHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPJAWMHATHl HA IUIOCKOCTUA. YPAaBHEHUS MNPSAMOM M OKPYKHOCTH
B KOOpJMHATAaX, MEPECEYEHUE OKPYKHOCTEM M MNpAMBIX. MeToJ KOOpAWHAT MU €ro
IIPUMEHEHHUE.

[IpaBunbpHBIE MHOTOYTOIBHUKY. JIJIMHA OKPYKHOCTH. [’ pagycHas u paguaHHas Mepa
yTJIa, BBIYMCIIEHNE JUIMH AYT OKpYyKHOCTeH. [nomanpe kpyra, cekropa, CErMeHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHHE CHUMMETpud Guryp (dJIeMeHTapHbIe
npencrasienus). [lapannensusiii nepenoc. [loBopoT.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yJbTAaTBl OCBOSHHUS NPOrPaMMBI y4eOHOTO Kypca K KOHILY
oOydeHus B 7 KJacce:

Pacnio3HaBaTh u3y4eHHBIE T€OMETpUUYECKHE (UTYPBI, ONPENEsTh WX B3aHUMHOE
pacnoyioKeHue, Mu300pakaTh TIeOMETpUYECKHe (UTYPBI, BBINOIHATh YEPTEKHU
II0 YCJIIOBMIO 3ajauyu. M3mepsATh JMHEWHBIE W YIVIOBBIE BEIWYMHBI. Pemars 3agauu
Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenatb rpyOyr0 OIIEHKY JUHEHHBIX U YIJIOBBIX BEJIUYHMH MPEIMETOB B peajbHOM
KU3HHU, pa3MepoOB TNPUPOAHBIX OO0BEKTOB. PazmuuaTh pasmepbl 3THUX OOBEKTOB
I10 TIOPSAJIKY BEJINYHHBI.



CTpoUTh YEPTEXH K TEOMETPUUECKUM 337a4aM.

[Tonp30BaThCA NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh MPU3HAKHU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUH 33a4.

IIpoBoauTE JOTHYECKHE PACCYKAECHUS C HCIOIb30BAHUEM T'E€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd  MpU3HAKAMU  PABEHCTBA  NPSIMOYTOJBHBIX  TPEYTOJbHHKOB,
CBOWMCTBOM MeEJHMaHbl, MPOBEAEHHON K THUIIOTEHY3€ NPSIMOYTOJIBHOTIO TpPEYrOJIbHUKA,
B PELICHUN I'€OMETPUUYECKHX 3a]au.

OmnpenensaTh MapayieNbHOCTh MPSMBIX C MOMOIIBIO YITIOB, KOTOpBIE 00pasyeT
¢ HUMH cekymas. Onpenenars NapajuieIbHOCTh MNPAMBIX C IMOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSAMOM 10 TOYEK APYTOU MPSAMOM.

PemmaTe 3aaun Ha KjeT4aToi Oymare.

[IpoBOAUTH BHIYMCIIEHUS! W HaXOJUTh YUCIIOBblE U OYyKBEHHbBIC 3HAUEHUS YIJIOB

B T€OMETPUYECKHUX 3a/1a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHbIX IMpU MEPECEYCHHH JIBYX
[apajuIeNIbHBIX NPSMBIX CEKYLIEH. PemaTe npakTuyecKkue 3aa4 Ha HaX0XKCHUE YIJI0B.

Bianers INOHATHEM TI'E€OMETPUYECKOIO MeECTa TOYEK. YMETh OIpeneiiaTh
OHMCCEKTPHUCY yTJla U CEPEANHHBINA NEPIIEHIUKYIISIP K OTPE3KY KaK FT€OMETPHUUECKUE MECTa
TOYEK.

@opMyIMpOBaTh ONPEACIECHUS OKPYKHOCTH W Kpyra, XOpIAbl M JUAMETpa
OKPY>KHOCTH, TOJIb30BAaThCSI MX CBOWCTBAMHM. YMEThb NPUMEHATh 3TH CBOWMCTBA
IIPU PELICHUU 3a/1a4.

Braners moHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOJIUTh
e¢ uentp. [lonb3oBaTbea (akTamMum O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHHKA
IIEPECEKAIOTCs B OJJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIEC NIEPIICHANKYJIIAPBI K CTOPOHAM
TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Brnaners mnoHATHEM KacaTebHOW K OKPYXHOCTH, TOJIb30BAaTHCS TEOPEMOMN
0 IEPIIEHANKYIISIPHOCTH KAacaTeIbHOM U painyca, IPOBEAEHHOIO K TOYKE KaCaHUs.

ITonp30BaThCAd NMPOCTEUIIMMHU T€OMETPUUYECKMMH HEPABEHCTBAMU, MOHUMATh HMX
IIPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE IIOCTPOEHUS C IIOMOLIBIO LUPKYJIS U
JIMHENKH.

[IpeameTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI y4E€OHOTO Kypca K KOHILY
o0yueHus B 8 kJ1acce:

Pacrnio3zHaBaTh OCHOBHBIE BUJIBI YETHIPEXYTOJIBHUKOB, UX JIEMEHTHI, MTOJIb30BATHCS
VX CBOWCTBAMMU IPU PEIUICHUN T'€OMETPUUYECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKU TEPECEUCHHS] MEAUaH TPEYrojbHUKA (LIEHTpa Macc)
B PCILICHUU 3a/a4.

Bnagere nmoHATHEM CpeaHEW JMHUM TPEYTOJbHUKA W TPalCUHWH, MPUMEHSITh HX
CBOWCTBA MPH PEUICHNU reoMeTpuueckux 3anad. [lonp3oBarscsa Teopemoit daneca



U TEOPEMOW O MPONOPLUOHAIBHBIX OTPE3Kax, IPUMEHATh HUX Ui PEIICHHUS
IIPAKTUYECKUX 3a]1a4.

[IpuMeHsTh NpU3HAKM TOA00US TPEYrOJbHUKOB B PELIEHHMH TE€OMETPUYECKHUX
3a1ad.

[lonb3oBatbess  Teopemoit I[ludaropa anms  pemieHUsT TEOMETPUUYECKUX U
npakTUYecKux 3agady. CTpOUTh MaTEMaTHYECKYI0 MOJENIb B MPAKTUYECKHX 3ajadax,
CaMOCTOSITENIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIINHBI.

BitaneTs NOHATUAMU CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTO yIja IPsIMOYIOJIBHOTO
TpPEyroJabHUKA. [101630BaTHCSA S TUMH MMOHATUAMU JJIS1 PELICHUS TPAKTUYECKUX 3a1a4.

Boeruncnate (pa3nuuHbIMH crioco0aMi) IUIOLAJb TPEYroJIbHUKA W IJIOLIAAH
MHOTOYTOJIbHBIX (Uryp (moJp3ysichk, I7ie HEOOXOAUMO, KalbKyJsTopoMm). [IpumeHsTH
IIOJIyYCHHBIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Bianers MOHATHAMU BIMCAHHOIO M LICHTPAJIBHOIO YIVIA, UCIIOIB30BaTh TEOPEMBI
0 BIMCAHHBIX yTjax, yriax Mexay XopAaMu (CEeKyILMMHU) U YIJie MeXAy KacaTelbHOU U
XOpZOH IIPU PELICHUN T€OMETPUUECKUX 3a1a4.

Brnaners mOHATHEM ONHWCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATh CBOMCTBA
OIIMCAaHHOI'O YETHIPEXYTOJILHUKA IIPU PELICHUH 3a1a4.

IIprMeHATH [TOIyYEHHBbIEC 3HAaHUS HA IIPAKTUKE — CTPOUTHh MAaTEMaTUYECKUE MOJECIIN
Il 3aJa4  pPEAJbHOW JKU3HHM M TIPOBOJHWTH COOTBETCTBYIOIIME BBIYHMCIICHUS
C TMPUMEHEHHEM TOJ00MS U TPUTOHOMETPUHU (MONB3YSICh, TAE HEOOXOAUMO,
KaJIbKYJATOPOM).

[IpenMeTHbIe pe3ysIbTaThl OCBOCHHS MPOrpaMMbl yYEOHOTO Kypca K KOHILY
oOydenus B 9 kiacce:

3HaTh TPUTOHOMETPUUYECKUE (PYHKIUU OCTPBIX YIJIOB, HAXOAUTh C UX MOMOUIBIO
pa3IMyHbIE 3JIEMEHTHI MPSIMOYTOJBHOTO TPEYTrOJbHUKA («PELIEHHUE MPSIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxomuTe (¢ NOMOUIBI0  KaJIbKyJIATOpa) JUIMHBI W YIJIbI
JUIsL HETaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbea (popmyslaMu MPUBEIECHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUIsl HAaXOXJACHHS COOTHOIIEHHH MEXIy TPUTOHOMETPUUYECKUMU
BEJTUYMHAMMU.

Hcnonb30BaTh TEOpPEMbl CHHYCOB M KOCHMHYCOB I HAaxXOXJEHHUSA Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY), MIPUMEHATh UX MPHU PEIICHUU
reOMETPUUYECKUX 3a/1ay.

Bnagers moHsTHsAMH npeoOpa3oBaHHUs MOJOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX uryp. Ilonp3oBaTbest cBOMCTBaMM MOJIOOMS MTPOU3BOJIBHBIX (PUTYp, YMETh
BBIUUCIIATH JJIUHBI U HAXOAUTH YTIIbl Y TOJ00HBIX (uryp. [IpumensTs cBoiicTBa nonodus
B TMPaKTHMYECKUX 3aJadyax. YMEThb MPUBOAUTH MPUMEpPbl MNOJO0OHBIX (UTYp
B OKPY’KaIOILIEM MHpE.

[Tonb3oBaTbcsd TEOpeMamMu O NPOU3BEIAEHUU OTPE3KOB XOpPHA, O MPOU3BEIECHUU
OTPE3KOB CEKYIIHX, O KBaJlpaTe KacaTeIbHOM.



[Tonb30BaTbCsa BEKTOpaMH, MOHUMATh UX F€OMETPUUECKUN U (PU3NUECKUN CMBICI,
OPUMEHATh MX B PELICHUM TEOMETPUUYECKUX U (u3mueckux 3aaad. [IpumeHsTsH
CKaJISIPHOE MPOU3BEJCHUE BEKTOPOB JUIsl HAXOKICHUS JIMH U YTJIOB.

[Tonb30BaTbCAd METOJIOM KOOPAMHAT HA IJIOCKOCTH, NPHUMEHSTh €ro B pPELICHUU
reOMETPUUYECKUX U MTPAKTUUECKUX 3ajauy.

Bnagers NOHATUAMU IPaBUIBHOTO MHOTOYI'OJIbHUKA, IJIMHBI OKPY>KHOCTH, JJIMHBI
YT OKPY>KHOCTH M paJuaHHOW MEphl yria, YMETh BBIUMCIATH IUIOLIA/lb KpyTra U €ro
yactel. [[puMeHATh ojlydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

HaxoauTs ocu (M1 IEHTPBI) CUMMETPHUH (QUTYD, TPUMEHSTH ABMKCHUS TIOCKOCTH
B IIPOCTEHMILINX CITydasx.

[IpuMeHATh MOTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MATEMAaTUYECKHE MOJIEIH
JUIs  3aJad  peaJbHOM JKU3HM W NPOBOJAUTH COOTBETCTBYIOIIHME BBIUYHCICHMS
C TMpUMEHEHUWEM MnoJo0Hus M TPUTOHOMETPUYECKHX (QYHKIUH (MOJIB3YyACh, Tl
HEO0OXO0IMMO, KAIBKYIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaunmenoBanue paznena |KosnmuecTBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(TemnI) Kypca 4acoB COZIEp)KaHUE
[Ipocrenmme 10 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHNUS.
reoMeTpuuecKrue PUrypsl u reOMETPUUECKUE Pacno3HaBaTh H3y4eHHbIE TEOMETPUUCCKUE (PUTYPHI,
ux cBoiicTBa. M3smepenue OOBEKTHI. onpeaesiTh UX B3aMMHOE PACIIOJI0KEHHUE, BHINIOJIHATD
reOMETPUUYECKUX BEJIMYNH MHOTroyroJIbHUK, 4epTEK MO YCIOBUIO 3a/1a4U.
JIOMaHas. IIpoBoauTh NpoCTEHIINE MOCTPOCHHSI C TOMOILBIO LIUPKYJIS
CMexHBIE U Y JIMHEWKHU.

BEPTUKAJILHBIC YTJIBI.
Paborta

C MPOCTEUIITUMHU
YepTeKaMu.
N3mepenune TMHEeMHbBIX
U YTJIOBBIX BEJIUYMH,
BBIYUCJICHHUE OTPE3KOB
1 yTJIOB

M3mepsaTh JIMHEWHBIE U YTIIOBBIE BEIMYMHBI FEOMETPUYECKHUX
U TIPaKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha ra1a3» pa3Mepbl peaIbHbIX 00bEKTOB,
NPOBOAMUTH IPyOYI0 OLIEHKY UX Pa3MEpOB.

PemaTh 3a1aun Ha BBIUKCIIEHUE IJIMH OTPE3KOB U BEIMUUH
YTJIOB.

PemaTe 3a1aun Ha B3aMMHOE PaCIIOJIOKEHUE
reOMETPUUYECKUX PUTYD.

IIpoBoanTh K1accuuKaIuio yriioB, BBIYUCIAATH
JIMHENHBIE U YIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HEOOXOUMBIE JOKA3aTeIbHbIE PACCYKICHUS.
3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU

TpeyroyibHUKU

15

ITonsiTE O paBHBIX
TPEYroJbHUKAX U

Pacno3HaBaTh apel paBHbIX TPEYTOJbHUKOB Ha TOTOBBIX
yeprexkax (C yKkazaHUEM IMPU3HAKOB).




NIEPBUYHbBIE
MIPEACTABICHUS

O paBHBIX (hUTypax.
Tpu npuszHaka
PaBEHCTBA
TPEYTOJIBHUKOB.
[Ipu3Haku paBeHCTBA
MPSMOYTOJIbHBIX
TPEYTOJILHUKOB.
CBOIICTBO M€IMAHBI
PSAMOYTOJIBHOTO
TPEYTOJIbHHKA,
MIPOBEIEHHOU

K TUIIOTEHY3E.
PaBHOOeipeHHbIE U
PAaBHOCTOPOHHUE
TPEYTOJIbHUKMU.
[Ipu3Haku u CBOMCTBA
paBHOOEIPEHHOTO
TPEYTOJIbHHUKA.
Hepasencrtaa

B T€OMETPHH.
IIpssMOyTOJIBHBIN
TPEYTOJBHHUK C YIJIOM

B 30°

BoiBoauTh creacTBYS (PABEHCTB COOTBETCTBYIOIIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opMyJIUPOBATH ONPEICIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJBHOTO, IPSIMOYTOJILHOTO, pABHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEIMHHOTO NEPHEHANKYISIpa
OTpe3Ka; epuMeTpa TPEyroibHUKA.

@opmMyIMPOBaATh CBOWCTBA U IPU3HAKHU PABHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpoutsb 4epTexu, pemaTh 3aa494 C [IOMOUIBIO
HaXO0>XJICHUSI PaBHBIX TPEYTOJIbHUKOB.

I[IpuMeHATH TPU3HAKKU PABEHCTBA MPSMOYTOJIBHBIX
TPEYTOJIBbHUKOB B 3a7a4ax.

Ucnoan3oBath UPPOBEIE peCypChl 1JIA UCCIET0BAHUS
CBOMCTB U3y4aeMbIX PUryp.

3HAKOMUTBCS € HCTOPHEN PA3BUTUS T€OMETPUU




[lapannensHble NpsIMBIE,
CyMMa YTJIOB TPEYroJIbHUKA

28

[TapannenbHbIE
IpsIMBIE, UX CBOKCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbl,
oOpa3oBaHHbIE

MIpU NIepECeYEHUN
napajuienbHbIX
MPSAMBIX CEKYILEH ).
[Ipu3Hak
M1apajuIeIbBHOCTH
MPSIMBIX YEpe3
PaBEHCTBO PACCTOSIHUN
OT TOYEK OJHOMU
IPSAMOM O BTOPOM
PSAMOM.

Cymma yrioB
TPEYTOJbHUKA.
Bremnue yriibsl
TPEyTOJbHUKA

®opMyJIHPOBATH NOHATHE [TAPATUIEIIBHBIX IPSIMBIX,
HAXOJAUTh IPAKTUYECKHUE IIPUMEPHI.

M3yuaTh cBOCTBa yIJIOB, 00Pa30BAHHBIX MPU NIEPECEUECHUH
napaJuIeNbHBIX NPSMBIX ceKylel. IlpoBoauTts
A0KA3aTeJIbCTBA [TaPAJUICIIBHOCTH IBYX IPSIMBIX C TOMOIIBIO
YIJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH ITUX MPAMBIX
TPETHEU TIPSIMOU.

BeI4HCIsATH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
HaxoanTh yncioBbie 1 OyKBEHHbIE 3HAYEHUS YTIIOB

B TEOMETPUYECKHX 33/1a4ax C UCIIOJIb30BAHUEM TEOPEM

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

OKpy)HOCTb U KPYT.
['eomeTprueckue
MMOCTPOCHUS

OKpyX HOCTb, XOpJia U
JIMAaMETP UX CBOKCTBA.
Kacarenpnas

K OKPY>KHOCTH.

OKpyX HOCTb,
BIIMICaHHAs B yTOJI.

DopMyJIUPOBATH ONPeAeJTCHUS . OKPY>KHOCTH, XOP/IbI,
JUaMeETpa U KacaTelabHOU K OKpy)HOCTH. M3yuaTh nx
CBOMCTBA, MPU3HAKH, CTPOUTH YEPTEXKH.
HccnenoBathb, B TOM YHCIIE HCHOJIb3YH LU pPOBHIE
pecypchl: OKPY>KHOCTb, BIUCAHHYIO B YTOJI; LIEHTP
OKPYXKHOCTH, BIIUCAHHOM B YTOJI; PABEHCTBO OTPE3KOB

10




[Tonsitue o I'MT,
MPUMEHECHUE

B 3a/1a4ax.
buccekrpuca n
CEpPEIMHHBIN
NEePHIEHIUKYIISIP
KaK T€OMETPUUYECKHUE
MecTa TOYEK.
OKpyX HOCTb,
ONHMCAHHAS OKOJIO
TPEYTOJIbHHUKA.
OKpyX HOCTBb,
BIIMICAHHASA

B TPEYTOJIbHUK.
[Ipocrenmme
3a1a4u

Ha IOCTPOEHHE

KacaTeJIbHbIX.
HUcnoas3oBars Mmetoa [ MT 111 qokaszarenbCcTBa TEOpEM

0 TepeceYeHN N OUCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIECHAUKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoipo I'MT.

OBJaaeBaTh NOHATUSIMHU BIOVCAHHOU W OIIMCAaHHOM
OKPYKHOCTEUN TPEYTrOJbHUKA, HAXOAUTh LICHTPBI ITUX
OKPYKHOCTEM.

Pemiatb OCHOBHBIE 32/1a4M HA OCTPOEHUE: yIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPIEHINKYIISIPa TaHHOTO OTPE3KA;
IPSAMOU, MTPOXOJAIIEH YEPE3 TaHHYIO TOUKY U
MIePIICHIUKYJISIPHOM JaHHOH MpsIMOiT; OMCCEKTPUCHI JAHHOTO
yIJia; TPEYrOJIbHUKOB

10 PA3JINYHBIM 3JIEMEHTAM.

3HAKOMUTBCS ¢ HCTOPHEN PA3BUTHA T€OMETPUN

[ToBTOpEeHue, 0000IICHIE 6 IToBTOpEHUE 1 PemaTh 3a1aun Ha TOBTOPEHUE, UILUTIOCTPUPYIOIINE CBSA3U
3HAHUN 0000ITIeHE OCHOBHBIX | MEXIYy pa3IMYHbIMU YacTSIMH Kypca
MOHATUU U METOZIOB
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KJIACC

0 TIPOITOPITMOHATBHBIX
OTpe3Kax, MOJJ00HBIC
TPEYTOJIbHUKH

Teopema

O IPONOPLUHUOHAIIBHBIX
OTpe3Kax.

Cpennsiga TuHUSA
TPEYTOJIbHUKA.

HanmenoBanue paznena | KoamuecTtso OcHOBHOE OCHOBHBIE BUJIBI IEITEILHOCTH 00yUYarOIIMUXCs
(Temnl) Kypca 4acoB CoZIEpKaHuE

UeThIpEXYTOJIbHUKN 14 [Tapamienorpamm, ero | M300paskaTts 1 HAXOAMTH Ha YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETBIPEXYTOJIBHUKH PAa3HBIX BUIOB U UX 3JIEMEHTHI.
YacTHble cinyyan DopMyJTHPOBATH ONIPEACJIeHHs: TapalIeIOrpaMma,
[apajijIeJIOrpaMMOB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuu, paBHOOOKOM
(IpAMOYTONBHUK, Tpaleuuu, NpsIMOYTOJIbHON TpaIeuu.
poMO, KBaapar), ux Jloka3pIBaTh M HCIOJIB30BAThH NIPH PELICHUH 32124
IPU3HAKY U CBOMCTBA. | IPU3HAKHU U CBOWCTBA: MapasuiesorpaMmma,
Tpanenns. MPSAMOYTOJIbHHKA, poMOa, KBajipaTa, Tpaneuuu, paBHOOOKOM
PaBHoOOKas u TpaIeuuu, NpsIMOYTOJIbHON TpaIeuu.
MPSIMOYTOJIbHAS IIpumeHs T METOA YABOCHUS MEIMAHBI TPEYTOJIbHUKA.
Tpareuuu. Hcnoan3oBathb 11ubpoBbIE pECypChI I UCCIEIOBAHUS
Meton yaBoeHus CBOMCTB M3y4aeMbIX QUryp.
MEINaHBI. 3HAKOMHMTBHCS ¢ HCTOPHEN Pa3BUTUSA T€OMETPUN
enTpanbHas
CUMMETPUS

Teopema daneca u Teopema 19 Teopema daneca u IIpoBoAUTH NOCTPOEHUS C IIOMOIIBIO UPKYJIS U JIUHENKU

C UCIOJIb30BaHue TeopeMsbl Dajeca U TeOpeEMBI

0 NIPONOPLIMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPOIIOPLMOHAIIBHBIN OTPE30K.

IIpoBoauTH JOKA3aTEJBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIUHUSL.
[IponopuroHanbHbIE
OTPE3KHU.

IlenTp macc

B TPEYTOJIbHHKE.
[TomoOHEIE
TPEyroJibHUKU. Tpu
MpU3HaKa noo0us
TPEYrOJIbHUKOB.
[IpumeHnenue
moaoous

MIPU PEIICHUU
MPAKTUYECKUX 3a1a4

CBSI3b C IICHTPOM MaccC, HaX0AMTh OTHOIIIEHUE, B KOTOPOM
MEMaHbI JAETATCS TOYKOM UX MepeceUeHusl.

HaxoanThb 1o1o0HbIe TPEYTOIBHUKH HA TOTOBBIX YepPTekKax
C YKa3aHHEM COOTBETCTBYIOIINX MPU3HAKOB MOAOOHS.
Pematp 3aga4u Ha MOAOOHBIE TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSITENIbHOTO MIOCTPOSHUS YepPTeKeN U HAXOXKICHUS
MOI00HBIX TPEYTOJIHHUKOB.

IIpoBoanTh 10KA3aTEJBCTBA C UCIIOJIB30BAHUEM
MPU3HAKOB MOJ00MUS.

Jloka3pIBaTh TpU NpU3HAKA [10A00US TPEYTOJIbHUKOB.
IIpuMeHSITH OTy4YeHHBIE 3HAHUS TIPU PEIICHUH
re€OMETPUUYECKUX U MPAKTUUYECKUX 3a/au.

3HAKOMHTBCS C HCTOPH el pa3BUTHS T€OMETPUU

[Inomans. Haxoxnenue
MJIONIAZIEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTYD.
[Tnomaau mogo00HBIX hUTYP

Teopema [Tudaropa u
HaJayia TPUTOHOMETPUH

14

CBoiicTBa IuIoIaaeH
r€OMETPUYECKHUX
uryp.

dopMyibl

JUTS TUTIOMIA U
TPEYTOJIbHUKA,
napasenorpaMmma,
Tpaneuuu.
Brruncnenue
IJIOIIAZIEN CIIOKHBIX

duryp.

OgiageBaTh NEPBUYHBIMHU NPEACTABICHUAMH 00 0011eH
TEOPUH ILJI0IAaU (MEpbI), (POPMYJITUPOBATH CBOKCTBA
IUIOIIA/IU, BBISICHATD WX HAIJISIHBIA CMBICIL.

BeiBoauTh GOpMYIIBI IUIOMIAIM TapaIeIorpaMMma,
TPEYroJIbHUKA, Tpareuruu u3 GopMyJibl TUIOIIAAHN
IpsIMOYTOJIbHUKA (KBaJparta).

BbiBoauTh (OpMyIIbI IIIOMIAAH BBITYKIOTO
YEeTHIPEXYTOJIbHUKA Yepe3 AUArOHAIN U YIOJl MEX1y HUMH.
Haxoautsp momaan uryp, nu3o0pakxEHHBIX HA KIIETYATOU
OyMmare, HCIOJIb30BaTh pazoueHue GUrypbl Ha 4acTu U
J0CTpanBaHHUE.
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[Tnomaau guryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPaKTUYECKUM
COJIEp’KaHHUEM.
Penienue 3amau

C MOMOIIIBIO0 METOAA
BCIIOMOTaTEIILHOU
TUIOIIAN

Teopema I[udaropa, u
€€ IIPUMECHEHHUE.
Onpenenenue
TPUTOHOMETPHICCKUX
GyHKIUNA OCTPOTO
yTiia MPSIMOYTOJIHHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUECKHUE
COOTHOIIICHUS

B IIPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHoOBHOE
TPUTOHOMETPHUICCKOEC
TOXJIECTBO

Pa36upaTh npuMepsbl UCTIIOI30BaHMS BCTIOMOTaTEIbHON
TJIOIAH IS PEIICHHS TEOMETPUYECKUX 3a1ad.
HaxoauTs 1moma iy mogoOHBIX GUryp.

Bo1uucjasaTs ionmaan pa3IndHbIXx MHOTOYTOJIBHBIX (DUTYD.

Pemarn 3alav4i Ha 1U10aJab € IMPAaKTHYCCKUM
COACPKaHUCM

Joxka3biBaTh Teopemy Iludaropa, ucnoab3o0BaTh e

B IIPAKTUYECKHUX BBIYUCIICHUSX.

DopMyJTHPOBATH OIIPEACIICHUSA TPUTOHOMETPUUECKUX
(yHKUIUNA OCTPOTO yria, MPOBEPATh UX KOPPEKTHOCTD.
BBIBOAMTE TPUTOHOMETPUYECKUE COOTHOLLICHUS

B IIPSIMOYTOJIBHOM TPEYTOJIBHUKE.

HccienoBarh COOTHOLIECHHS MEXAY CTOPOHAMU B
MIPSIMOYTOJIBHBIX TPEYTOJIBHUKAX € yriiamu B 45° u 45°; 30°
u 60°.

Hcnoan3oBath GopMyIbl TPUBEAEHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO TSI HAXOKACHUS
COOTHOILIEHUI MEXAY TPUTOHOMETPUUYECKUMH (DYyHKLIHUSAMU
PAa3JIMYHBIX OCTPBIX YTJIOB.

IIpuMeHATH MTOTyYEHHBIEC 3HAHUS U YMEHUS [P PELIEHUN
IPAKTUYECKUX 3a/]1a4.

3HAKOMMTBHCH ¢ HCTOPHEH Pa3BUTUSA TEOMETPUN

14



YTl B OKPY’KHOCTH.
BricanHble 1 OIMCaHHBIE
YEeTBIPEX YT OJIbHUKH.
KacarenbHble

K OKpy>kHOCTH. Kacanue
OKPYXHOCTEMN

17

Bnucannsie n
LEHTPAJIbHBIC YTJIbI,
YTOJI MEXITY
KacaTeJabHOU U
XOPAOM.

Yrael Mexay
XOpJlamMu U
CEKYIIIMMH.
Bnoucannsie n
OIMMCaHHBIC
YETBIPEXYTOIBHUKH,
WX IPU3HAKU U
CBOMCTBA.
[Ipumenenune s3Tux
CBOMCTB

MIpY PELICHUU
r€OMETPUUIECKUX
3ajad4.

BzaumHoe
PACIIOJIOAKEHUE JIBYX
OKPY>KHOCTEH, 001111
KacaTeJIbHbIC.
Kacanwne
OKPYKHOCTEU

®opMyIMPOBATh OCHOBHBIE ONPEIETICHUS, CBI3AHHbBIE

C YIJIaMH B Kpyre (BIMCAaHHBIN YroJl, IEHTPAJIbHBIN YroJl).
HaxoauTth BnycaHHbIE yIJIbl, ONIUPAIOLIMECS HA OJHY JIyTY,
BBIYHMCJIATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOpEMbl O BIUCAHHOM YEThIPEXYTOIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccnenoBarhb, B TOM UKCIE C TOMOLIBIO HUPPOBBIX
pPECYpCOB, BIIMCAHHBIE U OITMCAHHBIE YETHIPEXYTOJbHUKH,
BBIBOJMTB X CBOWCTBA U NPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA U PU3HAKH IIPU PELLICHUN
3a1a4y

15



[ToBTOpEeHUE, 0600IIEHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIIHNE CBSI3U
3HAHUHI OCHOBHBIX IIOHATHM U | MEXIY Pa3IUIHBIMU YaCTSAMHU Kypca
METOJIOB KypcoB 7 1 8
KJIaCCOB, 0000IIEeHHE
3HAaHUHI
OBILIEE KOJIMYECTBO 68
YJACOB I10 [TPOI'PAMME
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9 KJIACC

BEKTOPOB, CII0KEHUE
U BBIYUTAHHE
BEKTOPOB,
YMHOKEHHE BEKTOPA

HanmenoBanue paznena | Komuuectso OcHoBHOE OCHOBHBIE BHU/JIbI IEITEIILHOCTH 00yUYarOIIMUXCs
(Templ) Kypca 4acoB coepKaHue
[Ipeobpa3zoBanue mogoous. 2 [Tonsitue OcBauBaTh NOHSITHE TPEOOPA30BAHUS MTOTOOUS.
Mertprueckue 0 IpeoOpa3zoBaHuU HccnenoBath OTHOLICHUE TMHEWHBIX 2JIEMEHTOB (DUTYP
COOTHOILICHUS nosoous. Ipu Mpeodpa3oBaHUU O100US.
B OKPYKHOCTH COOTBETCTBEHHBIE Haxoauts mpuMepsl Mo 1001s1 B OKpY Karolen
AJIEMEHTHI IOJIOOHBIX | JEHCTBUTEIBLHOCTH.
duryp. BbiBOAUTH METpUYECKHE COOTHOUIEHUSI MEXAY OTPE3KaMHU
Teopema XOpZ, CEKYIINX U KaCaTEIbHBIX C UCIOJIb30BaHUEM
0 TIPOM3BEICHAN BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJIbHUKOB.
OTPE3KOB XOPII, Pemiatb reoMeTpUUECKUE 3a1a41 U 3a/1a41 U3 PEATbHOU
TeopeMa 0 YKU3HH C UCIIOJIb30BAaHUEM NOJI0OHBIX TPEYTOJIbHUKOB
IIPOU3BEICHUU
OTPE3KOB CEKYLIUX,
TeopemMa o KBaJipare
KacaTeJIbHOM.
[Ipumenenune
B PELLICHUN
TEOMETPUYECKHU
X3aJ1a4
Bekropsl 7 Onpenenenue Hcnonb30BaTh BEKTOPHI KaK HANPABIEHHBIE OTPE3KH,

HCCJIeA0BATh T€OMETPUYECKU (MIEpeMENICHUE) U
¢busndeckuii (Criia) CMBICIBI BEKTOPOB.

3HaTh omnpeesIeHUs1 CYMMbI U pPa3HOCTH BEKTOPOB,
YMHOXEHHUSI BEKTOpA Ha YUCJIO, MCCJIeI0BATH
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Ha 4MCJIIO.
dusnueckut u
reOMETPUYECCKUI
CMBICJI BEKTOPOB.
Paznoxenune BekTopa
10 ABYM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopannatsr
BEKTOpA.

CxansipHoe
MIPOM3BEICHUE
BEKTOPOB, €ro
MIPUMEHEHHE
JUTSI HAX 07K JICHUS
JUTUH U YTJIOB.
Pemenue 3amau
C TTOMOIIIBIO
BEKTOPOB.
[Ipumenenue
BEKTOPOBIJIS
penieHust

3a1a49 (PU3HKU

reOMETPUUECKUN U PU3UIECKHUI CMBICIIBI STUX OTIEpaIIHil.
PemaTe reomMeTpuyeCcKue 3aa4y C UCIIOJIb30BAaHUEM
BEKTOPOB.

PackiiaapIBaTh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh CKAISIPHOE NPOU3BEICHUE BEKTOPOB,
BBIBOJMTH €I'0 OCHOBHBIE CBOMCTBA.

BeraucjasaTs CyMMy, pa3HOCTb M CKAJISIPHOE IPOU3BEICHUE
BEKTOPOB B KOOPJIMHATAX.

IIpuMeHATH CKaJSIPHOE ITPOU3BEACHUE I HAXO0XKIACHUSA
JUIMH U yTJI0B

JlexkapTOBbI KOOPAUHATHI
Ha IUIOCKOCTH

11

JlexapToBbI
KOOPAWHATBI TOYEK
Ha IUIOCKOCTH.
YpaBHEHHE NPSIMOM.
YpaBHeHHe

OcBauBaThb NOHATHE IPSIMOYTOJIBHON CUCTEMBI
KOOPAUHAT, I1EKAPTOBBIX KOOPJIUHAT TOYKH.

BbIBOAUTH YpaBHEHUE NPSAMOU U OKPYKHOCTH. Bb1iesiTh
MOJIHBIA KBAJIpaT JUIsl HAXOKICHHS LIEHTPa U painyca
OKPYKHOCTH 110 €€ YPaBHEHUIO.
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OKPY’KHOCTH.
Koopannats! Touek
NIEpECEUCHUS
OKPY>KHOCTH U
MIPSIMOU.

Meron koopauHAT
MIPU PEUICHUU
FEOMETPUUECKHUX
3a7a4, IPAKTUYECKUX
3aaa4

Pemiath 3a1a4u Ha HAX0XKJIEHUE TOYEK NIEPECCUCHHUS
OPSIMBIX U OKPYKHOCTEH C IIOMOILBIO METO/1a KOOPAMHAT.
Hcnoab3oBaTh CBOICTBA yriioBoro koddduiimeHTa npsiMon
IIPU PELLICHUY 3ajay, JJIs ONpeAETICHUS PaCOJIOKEHUS
MIPSIMOU.

IIpuMeHsATh KOOPIMHATHI IPU PEIIEHUN T€OMETPUUECKUX U
MPAKTUYECKHX 3aJ1a4, Il HOCTPOEHUS MaTEMAaTUYECKUX
MOJIeJIel peabHBIX 3a/1a4 («METOJ KOOPIUHATY).
IHonb30BaThLCS TSI TOCTPOEHUS U UCCIIETOBAHUI
1M(ppoBEIMU pecypcamu.

3HAKOMHUTBHCS C MCTOPHEN Pa3BUTHsI TEOMETPHUH

Tpuronomerpus. Teopemsl
KOCHHYCOB U CHHYCOB.
Pemienue TpeyroJibHUKOB

17

Onpenenenue
TPUTOHOMETPUUYECKUX
¢yHkuuid yraos ot 0°
1o 180°. @opmysl
IPUBEACHUS.
Teopema KOCUHYCOB,
TEOpeMa CHHYCOB.
Pemenne
TPEYTOJIbHUKOB.
[IpakTnueckoe
IPUMEHEHUE
JIOKa3aHHBIX TEOPEM

DopMyJIHPOBATH ONpeeeHUs] TPUTOHOMETPUUECKUX
(YHKUUN TyNbIX U IPSAMBIX YTJIOB.

BeIBOAMTE TEOpEMY KOCUHYCOB U TEOPEMY CHUHYCOB

(c pannycoM OMMCAHHOMN OKPY>KHOCTH).

BoiBoauTh GopMyJibl 11 BBIYMCICHUS IIOLAACH

€ MCNO0JIb30BAHUEM TeopeM TPUroHoMeTpuu (hopmyna
IJIOLIAINA TPEYTOJIBHUKA YEPE3 ABE CTOPOHBI U YOI MEXAY
HUMH, (popMyJIa MIoMAaN YeThIPEXYTOIbHHUKA YEPE3 ero
JUArOHaJIU U YroJl MEeXAYy HUMH).

Pemiathb TpeyronbHUKH.

Pemathb npakTUyecKue 3a1a4u, CBOIALIMECS

K HaX0XJAECHUIO PA3JIMYHbBIX 3JIEMEHTOB TPEYTOJIbHUKA
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[IpaBubHBIE
MHOT'OYTOJIbHUKH.
JlmmHa OKpYy»XKHOCTH U
MJI0IIA/Ib KpyTa.
Brruucienue riomnagei

[IpaBunbHBIE
MHOTOYTOJIbHUKH.
Yucao n. JInuna
OKPY>KHOCTHU, TyTH
OKPY’KHOCTH.
Pagnannas mepa
yTJIa.

[nomane kpyra,
CEKTOpa, CErMEHTa

®opMyIMPOBaThH OIPECIICHUE PABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX JIEMEHTHI.
IHob30BaThCs1 MOHATHEM JUIMHBI OKPY’KHOCTH, BBEEHHBIM
C TIOMOIIBIO NTPABUJIBHBIX MHOTOYTOJIbHUKOB, ONPeleJIsATh
YUCJIO T, JUIMHY IyTH U pAAUaHHYIO0 MEpY yrJa.
IIpoBoauTH MEpexoa OT paaHHOW MEPHI yria

K IpalyCHOM ¥ HA00OPOT.

OmnpeaeasaTs riomanb Kpyra.

BoiBoauth ¢opmyJibl (B TpayCHON U pauaHHON Mepe)
JUISL JUIAH YT, TUIOIIAJed CEKTOPOB U CETMEHTOB.
BoruncasaTs mwiomany Guryp, BKIOYAIOUIX JIEMEHTHI
OKPYKHOCTH (Kpyra).

HaxoauTs 1101aam B 3a1a4ax peajabHON )KU3HU

JIBMDKEHUS TIIIOCKOCTH 6 [Tonsarue o nBuxenun | Pa30upars npuMepsbl, WIUTIOCTPUPYIOIINAE TOHATHS
IIJIOCKOCTH. JBH>KCHUSL.
[TapamienbHbI DopMyJIMPOBATH OIPEICICHUS NapaJIEIBbHOIO IIEPEHOCA,
IIEPEHOC, ITOBOPOT MIOBOPOTA U OCEBOM CUMMETpUH. BHIBOAUTH UX CBOMCTBA,
[Iprnmenenue HAXOAUTH HENOJABUKHBIE TOUKHU.
IIPY PELLCHNUH 3a1a4 HaxoauTh HEHTPBI M OCH CUMMETPHUI NpocTelmux Guryp.
IIpuMeHATH MapameNnbHbIM NEPEHOC U CUMMETPHIO NPH
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa3ouparh MpUMeEpHI).
Hcnoab30BaTh JJ1 IOCTPOEHUS U UCCIICIOBAHUI
U pOBBIE peCypChbl
[ToBTOpeHue, 06001IEeHNE, 17 [ToBTOpEeHue OnepupoBaTth NOHATUSIMU: (PUTYpa, TOUKA, IPSMAast, yToOI,

CUCTEMAaTH3aIus 3HAHUU

OCHOBHBIX ITOHATUU U

MHOTOYTOJILHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHUI
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METO/0B KypcoB 7—9
KJaccoB, 00001IeHEe
U CUCTEMATU3ALINS
3HaHUM.
[Ipocrenmue
r€OMETPUYECKUE
buUryps 1 ux
cBoricTBa. 3mepenne
r€OMETPUYECKUX
BEJINYVH.
TpeyronbHuKH.
[TapannensHbie 1
NEPIIECHIUKYIISIPHBIE
MpsIMBbIE.
OKpy»XHOCTB U KPYT.
I'eomerpruueckue
MOCTPOEHHUS. YTJIbI
B OKPYKHOCTH.
Briucanuslie u
ONIMCaHHbIE
OKPY’KHOCTH
MHOT'OYTOJIbHUKOB.
[Ipssmas u
OKPY>KHOCTB.
YeThIpEXyTronbHUKH.
Briucanusie

TPEYTOJIbHUKH, IPAMOYTOJIbHBIN TPEYTOJbHUK, MEAUAHA,
OucceKTpuca 1 BHICOTA TPEYTOJIbHUKA, TApaIJICIOrpamMM,
pOMO, IPSIMOYTOJIbHUK, KBaIpaT, Tpareluus; OKPY>KHOCTb,
KacartelibHas, paBeHCTBO U mojodue uryp,
TPEYTrOJIbHUKOB; MapaJlIeIbHOCTh U NEPIEHIUKYISPHOCTD
IPSIMBIX, YTOJI MEXKY MPSAMBIMH, CAMMETPHUS OTHOCUTEIBHO
TOYKH U IIPSMOM; JUIMHA, PACCTOSIHME, BEJIMYMHA YIJIa,
IJIOIIA/1b, IEPUMETD.

HUcnoab3oBatb GopmyJibl: IEpUMETPA U TLIOLIAIN
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U TIJIOIIAAU KpyTa,
00BbEMa MPSIMOYTOJILHOTO Tapalieenue/a.
OnepupoBarb NOHATHAMM: IPSMOYTOJIBHASI CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BATh 3TH ITOHATHUS JJIs
IIPEICTABJICHUS JAHHBIX U PEIICHUS 3a/1a4, B TOM YHCIIE

U3 IPYTUX Y4EOHBIX MPEIMETOB.

PemiaTs 3a71a4m Ha NIOBTOPEHUE OCHOBHBIX MTOHATHUH,
WJUTIOCTPALMIO CBSI3€M MEXK]y Pa3IMYHBIMU YaCTIMH Kypca.
Bpi0upaTh MeToa AJis1 pELICHHS 3a/1a4u.

PemaTh 3a1aum 13 NOBCEHEBHOMW KU3HU
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U ONHMCAaHHbIC
YETHIPEX YT OJbHUKHU.
Teopema ITudaropa n
HayaJia
TPUTOHOMETPHUH.
Pemenue oOmux
TPEYTOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanms
MJIOCKOCTH.
JBmxenus. [logooOue.
Cummerpus.
[Inomans.
Brruucnenue
romanen. [ lnomann
No00HBIX QUTYP.
JlexkapToBbI
KOOPJIMHATHI Ha
MJIOCKOCTH.

BekTopsl

Ha TJIOCKOCTH

OBLIEE KOJIMYECTBO
JACOB IIO ITPOI PAMME

68
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