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

IHHOACHUTEJBbHAA 3AIINCKA

I'eomerpus Kak OOUH U3 OCHOBHBIX pa3JeIoOB IIKOJBHOW MAaT€MAaTHKH, UMEIOIIUNA CBOCH LIEIIBIO
obecrneunTh HM3y4eHHE CBOMCTB M pa3MepoB (UIyp, MX OTHOLIEHHH M B3aUMHOE DPACIOJIOKEHHE,
ONMPAETCS] HA JIOTUYECKYIO, J10Ka3aTeJIbHYI0 JMHHIO. L[eHHOCTh M3yueHUss IeOMETpUU Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHUs 3aKJIIOYAeTCs B TOM, 4YTO OOYYAIOIIMICS YYUTCS TPOBOIUTH
JIOKa3aTENIbHBIE PACCY)KJIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIKOYEHHUs, JI0Ka3blBaTb MCTHUHHBIE
YTBEPKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIAUTH PACCYXKACHUS «OT IPOTHUBHOTOY,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYITHUPOBATH OOpPATHBIC YTBEPKICHHUA.

BTopoli LIECHHOCTBIO M3YYEHHUs T'€OMETPHH SIBISETCS MCIIONb30BAaHME €€ KaK MHCTPYMEHTa IIpU
pELIEHNN KaK MaTeMAaTUUYECKHX, TaK M IMPaKTUYECKUX 3aJad, BCTPEYAIOIIMXCS B PEATbHOM KU3HU.
OOyuaromuiics 10JKEH HAYYUTHCS OIPEIETUTh TEOMETPUUECKYIO (PUTypy, OMKCaTh CIOBaMU JTaHHBIN
4epTéX WM PUCYHOK, HAWTH IUIOLIAJ(b 3EMENIbHOTO Yy4YacTKa, PacCUMTaTh HEOOXOIUMYIO IJIUHY
OINITOBOJIOKOHHOTO KalOessl WiIn TpeOyeMble pa3Mepbl rapaxka JJs aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpas, BBIYMCIUTENbHAS JIMHUA B W3y4eHUHM reomerpuu. llpu pemeHun 3agad NpakTUYECKOTO
XapakTepa 00yJaroIUHCs YIUTCS CTPOUTh MaTEMATHYECKHUE MOJIENIN PEalbHbIX KU3HEHHBIX CUTYalUi,
IIPOBOAUTH BHIYMCIIEHUS U OLIEHUBATh a/IEKBaTHOCTh IIOJyYEHHOTO PE3yJIbTaTa.

KpaiiHe BaxHO MNOAUYEPKHUBATH CBSI3U TIEOMETPUM C JPYTUMH YYEOHBIMHM IpEIMETaMH,
MOTHBUPOBATh HCIOJIB30BATH OMpPEICICHHUS T€OMETPHUECKUX (UTYp M TOHATHM, AEMOHCTPHPOBATH
IPUMEHEHHE TMOJIyYCHHBIX YMEHHUH B (U3MKE U TEXHUKE. DT CBsI3U HauOoJiee SIpKO BUIHBI B TEMax
«BexTtopb», «TpuroHoMerprudeckre COOTHOIIEHUs Y, «Metoa koopauHat» U «Teopema [Tudaropar.

VYuebnsii kypc «['eomeTpus» BKIIOYACT CIACAYIOIIME OCHOBHBIC pa3/elibl COACPKaHUS:
«["eomerpuueckue GUrypsl U X CBOWCTBa», «l3MepeHHe reoMeTpudecKux BEeTUYMH», «JleKapTOBBI
KOOPJAMHATBI HA INIOCKOCTHY, «BekTopbl», «JIBUkeHHs niuockocTny, «IIpeodpazoBanust mogo0us».

OOmiee 4McI0 YacoB, PEKOMEHJIOBAHHBIX JJIS M3ydeHHUs yueOHoro kypca «l'eomerpusi», - 204
yaca: B 7 kiacce - 68 yacoB (2 yaca B He/Iel0), B 8 kiacce - 68 yacoB (2 yaca B Heen0), B 9 kiacce -
68 yacoB (2 yaca B HEJIEIIO).

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Hauvanbubie mnoHsTHA TeomeTpuu. Touka, mpsiMas, OTPE3OK, Jyd. Yrojd. Buasl yrios.
Beprukansable 1 cMexHbIe YIuIbl. buccektpuca yria. JIomanas, mHOroyronsHuk. [lapamiensHOCTs U
MEPIECHIUKYIAPHOCTD MPSMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa OCeBOW cHUMMeTpuu. [IpuMepsl CUMMETpUU B
OKPYKaOIIEM MHUPE.

OCHOBHBIE TOCTPOEHUS C IMOMOIIBI0 LUPKYIs M JuHeiiku. TpeyronpHuk. Beicota, Menuana,
OuMCCceKTpuca, iX CBOMCTBA.

PaBHOOeIpeHHBII U PAaBHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyroibpHUKA.

CBoiicTBa M IpU3HAKU paBHOOEIPEHHOT0 TpeyrojbHuKa. [Ipu3Haky paBeHCTBA TPEYrOJIbHHUKOB.

CBolicTBa M NPU3HAKHM MAapaJIENbHbIX NpsAMbIX. CyMMa yrjioB TpeyrojbHUKa. BHemHue yrisl
TPEYrOJIbHUKA.

IIpssmoyronbHblii  TpeyroapHuK. (CBOMCTBO  MeOuaHbl MPSAMOYTOJBHOTO  TPEYTOJIbHHKA,
MPOBEIEHHON K runotenyse. [Ipu3naku paBeHCTBa MPSAMOYTOJbHBIX TPEYTrOAbHUKOB. [IpsSIMOyTonbHbIM
TPEYTOJbHUK C yIiiIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHHKA, HEPAaBEHCTBO O JUIMHE JIOMAHOM,
Teopema o 0oJbIeM yriie v 0oJbIeii cTopoHe TpeyroiabHUKa. [leprneHauKynsap u HaKIIOHHAs.

I'eomeTrprueckoe MecTo Touek. bruccekTpurca yria U CepeJuHHBIN NEPICHINUKYIAP K OTPE3KY KaK
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r€OMETPUUYECKHE MECTA TOYEK.

OKpy>KHOCTh M KPYT, XOpJla U JUAMETp, UX CBOMCTBAa. B3auMHOE pacrosnokeHue OKpy>KHOCTH U
npsmoi. KacarenpHas M cekymias K OkpyxHoOcTU. OKpy>KHOCTb, BIIMCaHHas B yroj. BmnucanHas u
OTMCaHHasl OKPYKHOCTHU TPEYroJIbHUKA.

8 KJIACC

UYerslpéxyronpuuku. [lapamienorpaMM, ero npusHakd U CcBoMcTBAa. YacTHble ciy4yau
napajuiesorpaMmMoB  (IpSIMOYTOJIBHUK, pPOMO, KBaapar), WX TPU3HAKK W CBOWCTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa U npu3Haku. [IpsaMoyronbHas Tpanemnus.

Meron yaBoeHnust menuanbl. llenTpanbHas cumMmerpus. Teopema @Paneca W TeopemMa o
IIPONOPLIMOHAJIBHBIX OTpE3KaXx.

CpenHue TMHUM TPEYrojabHUKA U Tpanenuu. LeHTp Macc TpeyronbHuKa.

[TomoGue  TpeyrosbHUKOB, KO3 duIHeHT nogodus. Ilpuznaku no00us
TpeyroyibHUKOB. [IpuMeHeHre no1o0us Npy peleHNH MPAKTUYECKHUX 3a1a4.

CpoiictBa momaneit reomerpuueckux ¢uryp. PopMmynbl s IJIOMIATU  TPEYroJbHHKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIEHUE TUIOMAAeH Mo100HBIX GUTyp.

Brruucnienue miomanei TpeyrolbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTol Oymare.

Teopema ITudaropa. [Ipumenenue Teopems! [Tudaropa npu pemeHnn NPpakTHYECKUX 3aad.

CuHyc, KOCHHYC, TaHI€HC OCTpPOro YyIJla MpsIMOYIOJbHOIO TpeyrojbHUKAa. (OCHOBHOE
TPUTOHOMETPUYIECKOE TOKIAECTBO. TpuronHoMmerpudeckue GyHkiuu yrios B 30°, 45° u 60°.

BrucanHble U HEHTpaJIbHBIE YIJIbI, YTOJI MEXKIY KacaTeJIbHOW U XOPAOU. YTIbl MEXKIY XOpAaMu
U CEeKymMMH. BrnmcaHHble W OnuMCaHHBIE YETBIPEXYTOJIBHUKM. B3auMHOE pacnoyioKeHHe IBYX
okpykHocTelt. Kacanue okpyxkHoctend. O0IIHe KacaTeabHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TanreHc yrioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopmyJibl TPUBEICHUS.

Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TeOopeMa CHHYCOB. PellleHue ImpakTHUYecKHux
3aJja4d C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue momodusi. [lomo6me cOOTBETCTBEHHBIX AIIEMEHTOB.

TeopemMa O npou3BENEHHH OTPE3KOB XOpHA, TEOPEMBI O IPOU3BEJIECHHM OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrop, anuHa (MOlyJib) BEKTOPA, COHAIIPABICHHbBIE BEKTOPHI, IPOTUBOMOI0KHO HallpaBJICHHbIE
BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallMM HaJ BEKTOpamu. PaznoxeHue
BEKTOpa IO JIByM HEKOJUIMHeapHbIM BekTopaM. Koopamnatel BekTopa. CKalsipHOE NpOU3BEICHHE
BEKTOPOB, IPUMEHEHUE 111 HAXOXACHUS JUIMH U YTJIOB.

JlekapTOBbI KOOpAUHATHI HA MJIOCKOCTHU. YPaBHEHUs NPSMOH U OKPYKHOCTH B KOOpJHMHATAX,
IIEpeceYeHUE OKPYKHOCTEN U NPSIMBIX. MeTo1 KOOpANHAT U €r0 IPUMEHEHHUE.

IIpaBunabHBIE MHOTOYrolbHHMKH. JlmMHa OKpyKHOCTU. ['pagycHas M paauaHHas Mepa yIua,
BBIUMCIIEHHUE JUIMH OyT OKpykKHOCTeH. [1nomanp kpyra, cekTopa, CErMeHTa.

JIBUJKEHMsI TJIOCKOCTM W BHYTPEHHUE CHMMETpUM GUryp (SJI€MEHTapHble IpPECTaBICHUS).
[TapannensHbiii iepenoc. [1oBopoT.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHUS MPOTrpamMMbl y4eOHOro Kypca K KOHIy OoOy4deHus B 7
KJj1acce:

Pacrnio3HaBaTh M3y4eHHbIE TeOMETpUYECKHe (DUTYPBI, ONPEACTATh UX B3aUMHOE PACIOJIOKECHHUE,
n300paxkaTh reOMEeTpUUEcKre (PUTyphl, BHIOIHATH YEPTEKHU MO YCIOBUIO 3a1aul. V3MepsATh TMHEHHbIe
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Y YTJIOBBIE BEJIMUMHBI. Pemats 3ajaun Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.
Jlenate TpyOyl0 OLIEHKY JMHEHHBIX U YIVIOBBIX BEJIWYHH IMPEAMETOB B PEAIbHON KHU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuare pasmMepbl 3TUX 0OBEKTOB M0 MOPSIIKY BETHUUHBI.

CTpouTh 4epTEXKHN K TEOMETPUUECKHUM 3a7a4aM.

Ilonb30BaTbCsl MpPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIONb30BAaTh IPU3HAKA M CBOMCTBA
paBHOOEPEHHBIX TPEYTOJIHHUKOB MPU PELICHUH 3a/1a4.

[IpoBOAUTH TOTHUUECKHUE PACCYKICHHS C UCTIOJIBb30BAHUEM T'€OMETPUUECKUX TEOPEM.

[Tonb30BaTbCsl MpU3HAKAMHU PABEHCTBA NMPSMOYTOJIbHBIX TPEYIOJbHUKOB, CBOMCTBOM ME/IHAHBI,
IIPOBEAEHHON K TUIIOTEHY3€ IIPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1a4.

OnpenensaTh NapaieIbHOCT MPSMBIX € TIOMOIIBIO YIJIOB, KOTOpPBIE 00pa3yeT ¢ HUMH CEKYIIasl.
Onpenensats napauieIbHOCTh MPSAMBIX ¢ MOMOIIBIO PAaBEHCTBA PACCTOSTHUM OT TOYEK OJHOM MPSAMOU 10
TOYEK APYIOU NPSMOH.

Pemate 3amaun Ha kieTyaron Oymare.

HpOBOI[I/ITI: BBIUUCIICHHUA W HaAaXOJUTh YHCIOBBIE U 6yKB€HHBIe 3HAYCHHUA YIJIOB B
F€OMETPUYECKHUX 337a4aX C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYTrOJIBHUKOB M MHOTOYTOJIbHUKOB,
CBOWCTB yIJIOB, 00pa30BaHHBIX INPH NEPECeUCHHH JBYX MapajIeNbHBIX NPAMBIX cekyiled. Pemrats
MIPAaKTUYECKHUE 3a]a4 Ha HAXO0XKICHHUE YIJIOB.

Brnaners moHATHEM T€OMETPUUYECKOTO MECTa TOYEK. YMETh ONpEAesATh OUCCEKTPUCY yria U
CEpEeIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOYEK.

@opMynHpoOBaTh OMNpPEAENCHUS OKPYKHOCTH W Kpyra, XOpAbl U JUaMeTpa OKPYXKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOMCTBA MPU PEUICHUH 3a]1a4.

BilageTs MOHATHEM ONUCAHHOM OKOJIO TPEYIOJBHHUKA OKPYKHOCTH, YMETh HAXOAUTh €€ LICHTP.
[Tonb3oBatbes akTaMu O TOM, YTO OUCCEKTPUCHI YITIOB TPEYroJbHUKA MIEPEeCceKaloTcs B OJHON TOUKE,
1 O TOM, YTO CE€pPEAMHHBIC MEPIEHIUKYISPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAI0OTCs B OJHOM TOUKE.

Bnagerr  moHsTMEM ~— KacaTelbHOM K OKPY)KHOCTH,  IOJb30BaThbCS ~ TEOPEMOM O
MEePHEHUKYISIPHOCTU KacaTeJIbHOU U paJinyca, IPOBEIEHHOIO K TOYKE KacaHusl.

[Tonp30BaTbcsl MPOCTEMIIMMHU F€OMETPUUECKUMU HEPABEHCTBAMH, TOHUMATh MX MPAKTHYECKHUI
CMBICIJI.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKHE TOCTPOEHHUS € TOMOILBIO HUPKYJIS U IMHEHUKH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS IPOrPaMMbl yUeOHOTO Kypca K KOHITy oOyueHHs B 8 Kiacce:

Pacnio3HaBaTh OCHOBHBIE BHUJbI YETHIPEXYTOJIBHUKOB, WX BJEMEHTHI, TMOJIb30BATHCA UX
CBOMCTBaMH IMPH PEHICHUH F€OMETPUUECKUX 3a/1au.

[TpuMeHSATH CBOWCTBA TOYKM IEPECEUECHHUS MEIAMaH TPEYroJibHUKa (IIEHTpa Macc) B pEIICHUHU
3azad.

Bragets nmoHsiTueM cpeiHeW JMHUU TPEYroJIbHUKA U TPAINELHH, MPUMEHATh UX CBOMCTBA MpHU
pelIeHnH TeoMeTpruYecKkuX 3aad. [lons3oBaThes Teopemoit Daneca u TEOPEMO O MPONMOPIIUOHATBHBIX
OTpe3Kax, MPUMEHSTh UX ISl PEeIICHUs MPAKTUUYECKUX 3a]au.

[IpuMeHsTh pU3HAKY [1000HS TPEYTOJIbHUKOB B PEIICHUN T€OMETPUUYECKUX 3a/1a4.

[Tonp3oBatbes Teopemoil Iludaropa mis pemeHHss reOMETPUUECKUX M MPAKTHYECKUX 3ajad.
Ctpouth MaTeMaTHYECKYI0 MOJENIb B MPAKTUYECKHX 3a/JadaxX, CAMOCTOATEIbHO JeaThb YepTExX U
HaXOJUTh COOTBETCTBYIOLIUE JITINHBI.

Bnagerp moHATHMSMH CHHYcCa, KOCHHyca W TaHI€HCa OCTPOro yria MpSIMOYTOJbHOTO
TpeyronbHUKa. [101630BaThCst STUMH MOHATUSIMU 17151 PEIICHUS TPAKTUYECKUX 3a]1a4.

Brerancnsate (pa3nu4HBIMU coco0aMu) TUIOIMIAAh TPEYrojlbHUKA U TUIOMIAJA MHOTOYTOJBHBIX
¢buryp (monp3ysch, Trae HEOOXOAMMO, KaJIbKyIATOpOM). I[IpuUMEHSATH TMOJIydYeHHbIE YMEHHS B
MPaKTUYECKUX 3a/1auax.

Bnagers mOHATUSMU BIHCAaHHOTO M LEHTPAIbHOIO YIJia, UCIOJIb30BaTh TEOPEMBI O BIMCAHHBIX
yriax, yriiax MexXay XopAaMmH (CEeKyUIMMHU) M yriie MEeXAy KacaTelbHOW U XOpJION MpU pPElIeHUH
reOMEeTPUUYECKUX 3ajad.

Brnagets mnoHATHEM ONHMCAHHOTO YETHIPEXYTOJbHHUKA, IPUMEHSATH CBOWCTBA OMHCAHHOTO

4
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YETBIPEXYTOJILHUKA IIPU PELICHUN 3a/1a4.

[TpuMeHsTH MOTyYCHHBIC 3HAHUS Ha TPAKTHKE - CTPOUTh MaTeMaTHYEeCKHE MOACTH Ui 3aaady
peaHBHOﬁ JKU3HHU W TPOBOAUTH COOTBCTCTBYIOIIUC BBIYUCICHUA C MNPUMCHCHHCM HO,Z[O6I/I$I u
TPUTOHOMETPHUH (TIOJIB3YACH, TI€ HEOOXOIMMO, KaTbKYIISITOPOM).

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS IPOTPaMMbl YUeOHOTO Kypca K KOHITy o0yueHHs B 9 KJiacce:

3HaTh TPUTOHOMETpHUYECKHUE (YHKIIMH OCTPBHIX YTJIOB, HAXOJIUTh C UX MOMOIIBIO pPa3TUYHBIC
3JIEMEHTHI MPSMOYTOJBLHOTO TPEYroJIbHUKA («PEHICHHE MPSIMOYTOJbHBIX TPEYTOJIBHUKOBY). HaxoauTh
(c MOMOIITBIO KANBKYISTOPA) JJIMHBI U YTIIbI JAJIs1 HETAOMUYHBIX 3HAUCHUH.

[Tonb3oBaTbest popMyIaMu TPUBEICHUS W OCHOBHBIM TPUTOHOMETPHUYCCKHUM TOXKICCTBOM IS
HAXOXICHUS COOTHOIIICHUH MEXTy TPUTOHOMETPHUCCKUMH BETUIHHAMHU.

Hcnonb30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JJIsi HAXOXKJICHHUS Pa3IMYHBIX JJIEMEHTOB
TPEYroJbHUKA («PEIICHNE TPEYTOJIBHUKOBY), IPUMEHSATh X IIPH PEIICHUU N'e€OMETPUICCKHIX 3a]1a4.

Brnaners monsTussMu npeoOpa3zoBaHus MO00MsI, COOTBETCTBEHHBIX SJIEMEHTOB MOI0OHBIX (Uryp.
[Tonb30BaThCs CBOMCTBAMH TOJO0US MPOU3BOJBHBIX (DUTYp, YMETh BBIUMCIATH JJIMHBI M HAXOIHWTh
yIIbl y IoI0OHBIX puryp. [IpuMeHsaTh cBOWCTBA TOI00US B MPAKTUYECKUX 3a7adax. ¥ MeTh MPUBOIUTH
MPUMEPHI TOJO0OHBIX (PUTYP B OKPYXKAIOIIEM MHUPE.

[Tonb30BaThCs TEOpEMaMu O MMPOU3BEACHUH OTPE3KOB XOP/I, O IPOU3BEICHUU OTPE3KOB CEKYIIUX,
0 KBaJIpaTe KacaTeJlbHOM.

[Tonb30BaTbcs BEKTOpaMu, MOHUMATh UX T€OMETPUYECKUI U (PU3UUECKHI CMBICI, MPUMEHSATh UX
B PCIICHUU NeOMETPUYECKUX U (PU3NYecKuX 3amad. [IpuMeHATh CKansipHOe MPOU3BEICHUE BEKTOPOB
JUTSL HAXOXKICHUSI JUTUH U YTJIOB.

[Tonb30BaThcst METOIOM KOOPAMHAT HA IIOCKOCTH, TPUMEHSATH €r0 B PEIICHUH M€OMETPHUSCKUX
Y IPAaKTHYECKUX 3ajau.

Bnagerp MOHATHSMU TPaBWIBHOTO MHOTOYIOJNBHUKA, JUIMHBI OKPY)KHOCTH, IJIUHBI JyT'H
OKPY’KHOCTH U paJlMaHHOM Mephl YIila, yMETh BBIYMCIATH IJIOMIAAb Kpyra U ero yacreid. [IpumeHsTsb
MOJIyY€HHBIC YMEHUS B MPAKTHUYECKUX 3a1a4ax.

Haxomute ocu (Maum 1EHTpPHI) cUMMETpUd (GUTYp, NPUMEHSATh JABMXKEHHS IUIOCKOCTH B
MIPOCTEUILHNX CIIyYasix.

[IpuMeHsTHh MONy4YeHHbIE 3HaHMS Ha MPAKTHKE - CTPOUTh MaTeMaTHUYeCKHE MOJETH Ul 3a1ady
peaIbHON JKM3HH W TIPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHHS C NPUMEHEHHEM TOoa00us u
TPUTOHOMETPUIECCKUX QYHKIIUN (TTOJIB3YSICh, TJIe HEOOXOAMMO, KAIBKYJIATOPOM).
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7 KIIACC
HamveroBane pasiena (temsr) | Kommaectso OcHOBHBIE BUBI ACITEILHOCTH 00Yy4aIOIINXCs
OCHOBHOE COJIep>KaHue
Kypca 4acoB
[IpocTeliline reoMeTpuIeCcKre 14 [Ipocreiimue
(UTyphl 1 KX CBOWCTBA. T€OMETPUUYECKHE OOBEKTHI.
3MepeHne reOMETPUIECKUX MHOroyroiapHHUK, JOMaHas.
BEJINYUH CMexHbIE U BEPTUKAIIbHBIE
yribl. Pabora ¢
MPOCTEHIIMMH YCPTEKAMH. DopMyIMPOBATH OCHOBHBIE ITOHATHS U onpecicHus. PacnosnaBars
H3mepenne IMHEHHBIX U U3YYEHHbIE T€OMETpUUECKHe PUTYphl, ONpPeAeasiTh UX B3aUMHOE
YIJIOBBIX BEJIIMYMH, pacmoIOKEHNE, BHIMOJHATH YEPTEK MO YCIOBUIO 3a7a4H.
BBIYUCJICHUE OTPE3KOB U IIpoBoauTh mpocTeine MOCTPOCHUSI C ITIOMOIIBIO HUPKYJIS U IMHEUKU.
yrioB HN3mepAThL TUHENHHBIE U YIVIOBBIE BEIUYMHBI TEOMETPUUECKUX U
MPaKTUYECKUX OOBEKTOB.
OnpenensiTe «Ha IJ1a3» pa3MepPhl peaTbHBIX 00bEKTOB, MPOBOIUTH
rpyOyI0 OIICHKY X pPa3MepOB.
PemaTh 337241 Ha BBIYUCIICHUE IJIMH OTPE3KOB U BETUYUH YIJIOB.
Pemathb 3a7aun Ha B3aMMHOE PACMOJI0KEHUE TeOMETpUYeCcKuX puryp.
IIpoBoauTh KiIaCCU(DUKAINIO YTTIOB, BBIYHCIAATH THHEHHBIC U YTIIOBBIE
BEJIMYMHBI, POBOAMTH HEOOXOUMBIE JOKAa3aTeNIbHbIE PACCYXKACHHUS.
3HAKOMHTBCS ¢ HCTOPHEI Pa3BUTHS T€OMETPUU
TpeyrolbHUKHI 22

[TonsaTHE O paBHBIX
TPEYrOJIbHUKAX U

Pacno3HaBaTh napbl paBHBIX TPEYrOJLHUKOB HA TOTOBBIX UepTexax (C
yKa3aHUEM MTPU3HAKOB).
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NIEPBUYHBIE NTPEICTaBICHUS
0 paBHBIX (urypax. Tpu
IIPU3HAKA PABEHCTBA
TpeyroJbHUKOB. [Ipu3Haku
paBEHCTBA NPSIMOYTOJIbHBIX
TpPeYroiabHUKOB. CBOICTBO
MEJMaHbl NPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA,
MPOBEIEHHON K TUIIOTEHY3E.
PaBHOOEIpeHHBIE U
PaBHOCTOPOHHHE
TpeyroibHUKHU. [Ipu3Haku u
CBOMCTBA PaBHOOEAPEHHOTO
TpeyrojabpHuka. HepaBeHncrsa
B FEOMETPUHU.
[IpssMOyTOIBHBI
TPEYroJibHUK C yriioM B 30°

BbIBOANTH ClleACTBUS (PAaBEHCTB COOTBETCTBYIOIIUX JIEMEHTOB) U3
PaBEHCTB TPEYTOJIbHUKOB.

DopMyJIHPOBATHL OIIPEAEIECHUS: OCTPOYTOJIBHOIO, TYIIOYTOJIBHOTO,
IPSAMOYTOJIBHOTO, PABHOOEPEHHOI0, PABHOCTOPOHHETO TPEYTOJIbHUKOB;
OMCCEKTPUCHI, BBICOTHI, MEAMAHBI TPEYTOJIbHHUKA; CEPETUHHOTO
NEPIEHIUKYIIAIpa OTPE3Ka; IEPUMETpa TPEYrOJIbHUKA.
®opMy.THpPOBATH CBOWCTBA U MIPU3HAKH PABHOOEIPEHHOTO
TPEYTrOJIbHHKA.

CTpouThb 4epTexHy, pemaTh 3a1a4M C IOMOIIBIO HAX0X/IEHUS PaBHBIX
TPEYrOJIbHUKOB.

IIpuMeHATH IPU3HAKKU PABEHCTBA NIPSIMOYTOJIbHBIX TPEYTOJbHUKOB B
3aJa4ax.

Hcnoan3oBath 1 poBbie pecypchl 1JIsl HCCIe0BAHUS CBONCTB
H3y4aeMbIX Quryp.

3HAKOMHTBCS € HCTOPHE pa3BUTHS T€OMETPUU
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[lapajutenpHbIC NIpAMBIE, CyMMa 14 DopMyJIHPOBATH MOHATHE NIAPALICIBHBIX IIPSIMBIX, HAXOAUTH
YIJIOB TPEYTOJIbHUKA IIPaKTUYECKUE IIPUMEPHI.
H3yuats cBoiicTBa yrioB, 00pa30BaHHBIX MPH MEPECCUCHUU
napauIeIbHBIX NPAMBIX ceKyiiel. IIpoBoanTh A0Ka3aTenbCcTBA
napajyIeIbHOCTH JIBYX HPSMBIX C TOMOIIBIO YIIIOB, 00pa30BaHHbIX IpU
MEPECEUCHUH ITUX MPSIMBIX TPETHEH MPSIMOM.
[TapannenbHbIe OPSIMBIC, X | BBIYMCAATH CYMMY YIJIOB TPEYTrOJbHUKA H MHOTOYTroJIbHHKA. HaxoauTh
cpoiictBa. Hakpecr YUCJIOBBIC 1 OYKBEHHBIC 3HAUYCHHUSI YTJIOB B TEOMETPHUUECKHUX 3a7a4ax C
JIC)KAIHUEC, COOTBCTCTBCHHBIC| KMCIIOJIb30BAHHUEM TCOPEM O CYMME YITIOB TPEYrOJIbHUKA U
U OJHOCTOPOHHHUC YTJIBI, MHOT'OYT'OJIbHHKA.
00pa30BaHHBIE IPH 3HAKOMHTBCS € HCTOPHE pa3BUTHS T€OMETPUU
[IEPECCUCHUH TTapAIIICIIbHBIX
npsiMbIX cekymiei). [lpusnak
NapajIeIbHOCTH MPSIMBIX
4yepes3 paBeHCTBO
paccTOSIHUM OT TOYEK OHOM
IIPSIMOM 10 BTOPOU IIPSIMOM.
Cymma yriioB
TpeyrojibHuKa. BHemHue
YIIIbl TPEYTOJbHUKA
OxpyxHOCTb U KpyT. I’ 14

COMETPUYECKHE TIOCTPOCHHS

OKpyKHOCTb, XOpAa U
JIMaMETP UX CBOMCTBA.
KacarenpHas K OKpyKHOCTH.
OKpy»XHOCTb, BIUCAHHAs B

yTOJL

DopMyJIMPOBATH ONpeeJIeHUsl. OKPY>KHOCTH, XOPbl, JUaMETpa U
KacaTeJIbHOU K OKpYKHOCTH. M3y4aTh UX CBOWMCTBA, IPU3HAKH, CTPOUTH
YEPTEKU.

HccaenoBarb, B TOM YKCIIC MCIIOJb3YS IU(POBbIE pecypchbl:
OKPY’>KHOCTbB, BIINCAHHYIO B YIOJI; LIEHTP OKPYKHOCTH, BIIMCAHHOM B YIOJI;
PaBEHCTBO OTPE3KOB
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ITousTue o I'MT,
MpUMEHEHHUE B 3a/1a4ax.
buccekTpuca u cepeIuHHbBIN
NEePHEHIUKYISIP KakK
F€OMETPUUYECKHE MECTA
ToueK. OKpy>KHOCTb,
ONMCaHHasl OKOJIO
TPEYroJIbHUKA.
OKpy»XHOCTb, BHUCAHHAs B
TpeyroibHuK. [Ipocreiimme
3a/1a4u Ha IOCTPOEHUE

KacaTeJbHbIX.
HUcnoas3zoBars Meton 'MT 115 qokazaTenbCcTBa TEOPEM O MEPECECUEHUU
OMCCEKTPUC YIIIOB TPEYTOJIbHUKA U CEPEAMHHBIX MEPICHIUKYISIPOB K
CTOpPOHaM TpeyrojabHUKa ¢ moMouipio 'MT.

OBJaieBaTh NOHATUSMM BIIMCAHHOW U OMUCAHHOM OKPYKHOCTEH
TPEYTOJIbHUKA, HAXOAMTh LIEHTPBI 3TUX OKPYXKHOCTEH.

PemiaTh OCHOBHBIE 32/1a4U HA MOCTPOEHME: YIJIa, PABHOTO IAHHOMY;
CEpPEIMHHOIO MEPIIEHINKYISIpa JaHHOTO OTPE3Ka; MPSIMOU, MPOXOAAIIEH
yepes3 JaHHYI0 TOUKY U NEPHEHAUKYISIPHON JaHHOM MPSIMON;
OHMCCEKTPUCHI JAHHOTO YTJIa; TPEYTrOJbHUKOB M0 PAa3TUYHBIM 2JIEMEHTAM.
3HAKOMHTBCS ¢ HCTOPHEN Pa3BUTHS T€OMETPUU

[ToBTOpeHME, 06001IIEHNE 4 PemaTh 3a1a4mM Ha TOBTOPEHUE, UILUTIOCTPUPYIOLTUE CBA3U MEKIY
3HAHWI TToBTOpeHHe 1 060GmIEH e pa3IMYHBIMU YacTSAMH Kypca
OCHOBHBEIX ITOHATHH B
METOJOB Kypca 7 Kiacca
68
OBILEE KOJIMYECTBO
YJACOB I10 ITPO'PAMME
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8 KUIIACC
Hammenosanne passiena (tembi) | KonmuecTso OcHOBHBIE BUBI ACSITEILHOCTH 00Y4aIOIIUXCS
OCcHOBHOE coJiepKaHne
Kypca 4acoB
UeThIpEXYroIbHUKHI 12 HN300paxkaTh M HAXOAUTH HA YEPTEKAX YETHIPEXYTOJIbHUKH PA3HBIX
BUJIOB U UX 3JIEMEHTHI. POpMYTHPOBATH ONpe/aeIeHNs :
napajuieJiorpaMMa, IpsIMOyroJibHUKa, poM0a, KBaJpara, Tpaneuu,
aBHOOOKOU Tpamnenuu, IPIMOYTOJILHON TpaIleIiH.
[Tapamnenorpamm, ero p p > TPAMOYT p
. Jloka3bIBaTh M HCNOJIb30BATh NIPH PellleHUH 3a/1a4 IPU3HAKU U
MIPU3HAKYU U CBOICTBA. . .
aeTHELe CIvaan CBOICTBa: MapayienorpaMmma, mpsMOyroJbHUKa, poM0Oa, KBajipara,
yi Tpanenuu, paBHOOOKOW Tpareruu, IpsIMOYTOJIbHON TpareIiy.

napajuieIorpaMmmMoB
IIpuMeHATH MeTO YIBOCHHS MEAHAHbI TPEYTOJIbHUKA.

(IpAMOYTONBLHUK, POMO, .
Hcnoab3oBaTh MUPPOBBIE PECYPCHI IS UCCIICTOBAHMS CBOWCTB

KBaJpaT), UX MPU3HAKU U

. U3y4aeMbIX puryp.

cBoiicTBa. Tpanenus. .
3HAKOMHTBCS ¢ HCTOPHEN Pa3BUTHS T€OMETPUU

PaBHOOOKAS 1

IPSIMOYTOJIbHAS TPAIELUH.

Meron yaBoeHus

MeJHaHBbI.

LlenTpanbHas cuMMeTpus

Teopema darneca u Teopema o 15

[IPOMOPIUOHAIBHBIX OTPE3KAX,
0100HbBIE TPEYTOJIBHUKU

Teopema ®aneca u
Teopema

0 MPOMOPIIMOHATBHBIX
OTpEe3KaXx.

Cpenssist TMHUAS
TPEYrOJIbHUKA.

IIpoBoaANTH MOCTPOEHMS C TIOMOIIBIO LIUPKYJIS U JIMHEUKH C
UCIIOJIb30BaHUE TeopeMbl daseca U TEOPEMbI O MPOMOPLIHOHATBHBIX
OTpe3Kax, CTPOUTH YETBEPTHIN MPONOPIIMOHATBHBIN OTPE3O0K.
IIpoBoauTh JOKA3aTENBCTBO TOTO, YTO MEUAHBI TPEYTOJIbHUKA
NepeceKkaroTcsl B OAHON TOYKE, U HAXOAUTh

10
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Tpaneuus, e€ cpeass
JIUHUSL.
[IponopiimoHaabHbIE
OTpE3KHU.

IlenTp macc B
TpeyroiapHuke. [logo0HbIe
TpeyrojibHukKH. Tpu
npu3HaKa noao0us
TPEYTroJIbHUKOB.
[Ipumenenue nmoxoOust mpu
pELICHUN MTPAKTHYECKUX
3a/1a4

CBS3b C LIEHTPOM MAacC, HAXOAUTh OTHOIICHUE, B KOTOPOM MEAHaHbI
NeNATCSA TOUYKON UX MepecedeHHsl.

Haxoauthb mogo0HbIe TPEYTOJILHUKN HAa TOTOBBIX YEPTEkKAX C
YKa3aHUEM COOTBETCTBYIOIIMX IMPU3HAKOB MOJO0USI.

Pemiath 3a1a4u Ha OI0OHBIE TPEYTOTBLHUKH C TIOMOIIIBIO
CaMOCTOSITENIbHOTO MIOCTPOEHUS YePTEKENH U HAX0XKIEHUS TT0T0OHBIX
TPEYTrOJIbHUKOB.

IIpoBoanTh A0Ka3aTENHLCTBA C UCIIOJIB30BAHUEM IIPU3HAKOB MOJO0US.
Joka3bIBaTh TPU MPU3HAKA MOA00HS TPEYrOJLHUKOB.

I[IpuMeHSITH MOTy4YEeHHbIE 3HAHUS PU PELIICHUH T€OMETPUUECKUX U
MpaKTUYECKHX 3aj1ay.

3HAKOMUTBCSA C HCTOPHEN PAa3BUTHUSI TEOMETPUU

[1nomans. Haxoxnenue
[1JI0IIAeH TPEYTOJIbHUKOB U
MHOTOYTOJBHBIX (PUTYD.
[Tnomaay moxoOHBIX GUryp

14

CBolicTBa IIIOMIAAEN
reoMeTpuUIecKux Guryp.
®opMyIbl IS TIIOMIAAN
TPEYTOJIbHUKA,
napajiejaorpamma,
Tpaneuuu. Beraucnenne
IUIOMAaAe! CIIOKHBIX

dburyp.

OBiageBaTh NePBUYHBLIMH MPEACTABICHUAMH 00 001IeH TEOpUHN
wiomaau (Mepsl), pOpMYJIMPOBATH CBOWCTBA TUIOIIA/IN, BBISICHITH UX
HarJIIOHBIA CMBICII.

BoIBoaAUTH (OPMYIIBI ITOMIAAN MTapaJlIeiorpaMMa, TPEYToJIbHUKA,
Tpanenuu u3 GopMyIibl TUIOMIAAN MPSIMOYTOJIbHUKA (KBAApaTa).
BuIBoAUTH (hOPMYITBI ITOMIAIH BBITYKJIOTO YETHIPEXYTOILHUKA Yepe3
JTUaroHay u yroi mexxay Humu. Haxoaurs romanu duryp,
n300paKEHHBIX HA KJIETYAaTON Oymare, MCIOJIb30BaTh pa3oueHue
¢burypsl Ha YaCTH U JOCTparBaHUE.

11
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[Tnomamu uryp Ha
KJIeT4yaTou Oymare.
ITnomangu moxo0OHBIX
dburyp. 3amaqu c
MPAKTUYECKUM
coaepxxanueM. Pemenue
3a7a4 C IIOMOIIBIO METOIa
BCIIOMOTaTeILHOM
TLJIOIIAIN

Pa3oupath npuMepbl UCIIOJIB30BAaHUS BCIIOMOTaTeNIbHOM TIJIOILA U
JUJISL pEUIEHUs] TEOMETPUUECKUX 3a/1ad.

Haxoautp miomaay mnogo0HbIX GUryp.

BbI4ucasATh I0IIaIN Pa3IudHbIX MHOTOYTOJIBHBIX (DUTYP.
PemaTh 3a1a4m Ha TUIOMIAAb C MPAKTUYECKUM COICPKAHUEM

Teopema [Iudaropa u Hayana
TPUTOHOMETPHUHU

10

Teopema [Iudaropa, u eé
pUMEHEHHE.
Onpenenenue
TPUTOHOMETPHUIECKUX
¢yHKUIMI OCcTpOro yria
IPSIMOYTOJIBHOTO
TPEYroJbHUKa,
TPUTOHOMETPHUYECKHE
COOTHOILICHUS B
IPSMOYTOJIBHOM
TpeyrojbHrke. OCHOBHOE
TPUTOHOMETPHUYECKOE
TOXJIECTBO

Joxa3biBath Teopemy Iludaropa, Hcnoab30BaTh €€ B MPAKTUYECKUX
BBIYNCIICHUSX.

®opMyTHPOBATH OIIPENICIICHUS TPUTOHOMETPHUYECKUX (DYHKITHIA
OCTpOTO yria, NPOBEePATh UX KOPPEKTHOCTh. BHIBOANTH
TPUTOHOMETPUYECKUE COOTHOLIEHUS B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.
HcciegqoBaTh COOTHOLIEHHS MEXAY CTOPOHAMU B IIPSIMOYTOJIBHBIX
TpeyrojabHHUKax ¢ yrinamu B 45° u 45°; 30° n 60°.

Hcnoab3oBaThk (HOpMyIsbl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOKAECCTBO I HAXOXKAEHUS COOTHOLICHUN
MEXy TPUTOHOMETPUYECKMMHU QYHKIUAMHU Pa3IMUHBIX OCTPBIX YIJIOB.
IIpuMeHATH OJy4YEHHBIE 3HAHNS U YMEHHUS [IPU PEILICHUU
IIPAKTUYECKUX 3aady.

3HAKOMMTBCS € HCTOPHE pa3BUTHS T€OMETPUU

12
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YTIIbl B OKPY>KHOCTH. 13 DopMyJIMPOBATH OCHOBHBIE ONIPEIEIICHNUS, CBSI3aHHbIE C YTJIAMH B
BrnimcanHbie 1 ONMMCaHHbBIE Kpyre (BIUCAaHHBIA YTOJ, ICHTPaIbHbIN yroi). HaxoauTh BucaHHbIC
YETHIPEX YT OJIbHUKU. BIycanHbIe 1 YTJIbI, ONMUPAIOLIUECS HAa OJHY AYTY, BBIYUCIATH YTIIbl C TOMOIIbIO
KacarenbHble K OKPYKHOCTH. TEOpPEMBI O BIUCAHHBIX YIJIaX, TEOPEMBI O BIMCAHHOM
. LEHTPaJIbHBIE YIJIbI, YTOJI N

Kacanue okpyxHocTeit 2 YETBIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPAIBLHOM YTJIE.

MEXIy KacaTeJbHOU U

XOPIOf HccnenoBarhb, B TOM 4ncie ¢ MOMOUIbIO IU(GPOBBIX PECYPCOB,

PAOH. BIIMCAHHBIC U OMHUCAHHBIC YETHIPEXYTONLHUKH, BHIBOJUTH MX CBOMCTBA
Yrael Mmexay XopaaMu U
U TIPU3HAKHU.
CeKyluMu. Brincanusie u .
Hcnosb30BaTh 3TH CBOMCTBA M MPU3HAKY MPU PEIICHUH 3aa4

OTNHUCaHHbIE

YEeTBIPEXYTOJIbHUKH, UX

IIPU3HAKU U CBOMCTBA.

[IprmeHeHne 3TUX CBOMCTB

NP peILLICHUN

FeOMETPUUYECKUX 3a/1au.

B3aumHoe pacnionoxxenue

JIBYX OKPYKHOCTEH, 001IIHe

kacarenbHble. Kacanue

OKPYKXHOCTEH
[ToBTOpEHHUE, 0000IICHIE 4 TToBTOpenue OCHOBHBIX Pemath 3a1a4u Ha TIOBTOPEHHE, HILUTIOCTPUPYIOIIHME CBSI3H MEKIY
3HAHUIT TIOHATHA 1 MCTONOB Pa3IMYHBIMHU YaCTSIMU Kypca

KypcoB 7 U 8 KJIaccoB,

000011IeH1Ee 3HAHUIT

68

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

13
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9 KVIACC
OcHOBHbIE BUBI ACITEILHOCTH 00Yy4aIOIINXCs
HaumenoBanue pasnena (temsl) | KommuectBo ARL A yHarot
OcHOBHOE coaepkaHue
Kypca 4acoB
Tpuronomerpusi. Teopembl 16
KOCHHYCOB U CUHYCOB. Pelienue @ b .
OpPMYJIMPOBATH OMpeieJeHUs] TPUTOHOMETPUYECKUX KLU
TPEYTrOJIbHUKOB Omnpenenenue pMysHp pe P P YHIHR
TYNBIX U IPSIMBIX YTJIOB.
TPUTOHOMETPUUECKUX
. o BbIBoAMTH TEOpEMY KOCUHYCOB M TEOPEMY CHHYCOB (C painycoM
byakuuid yriaos ot 0° 1o N
180°. DODMYIILI OMMUCAHHOM OKPY>KHOCTH).
I I/IB.e,HeIfI/IHy BouiBoauts opmyibl AJ151 BIYMCIEHUS MJI0IIaei ¢
P ) HCMOJIb30BAHMEM TeOpeM TPUroHoMeTpuu (Gopmysa mIomagn
TeopeMa KOCHHYCOB,
TeopeMa CHHYCOB TpeyrojbHUKa 4epe3 ABE CTOPOHBI U YTOJl MEXy HUMH, (hopMyIia
’ TJIOIIAJAN YETHIPEXYTOJIBHUKA YEPE3 €r0 AUArOHaIN U YrOJ MEX
PewieHne TpeyroibHUKOB. Ha pexyT P A T o
HUMH).
[IpakTnueckoe
Pemiate TpeyrojabHUKHU.
MPUMEHEHHUE JOKA3aHHBIX
TeoDeM PemaTh npakTudeckue 3a/1auu, CBOAAIINAECS K HAXOKICHUIO
p Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanme mo100us. 10

MeTpHuuecKkre COOTHOLIEHHUS
B OKPY>KHOCTHU

Ilonsatue o
npeoOpa3oBaHUM MOJ00US.
COOTBETCTBCHHBIC
3JIEMEHTHI TOI00HBIX
buryp.

Teopema o mpou3BeeHUN
OTPE3KOB XOpJ, TeopemMa

OcBanBaTh NOHSITHE TTPECOOPA30BAHUSI TTOIOOMS.

HccaenoBaTh OTHOIICHNE IMHEHHBIX JIEMEHTOB (PUTYD MIPH
npeoOpa3oBaHUM MOJ00HUS.

Haxoauth npuMeps! 1oJ00Hs B OKPY>KaIOLIeH NeiCTBUTEIbHOCTH.
BeIiBOAUTH METPUUECKHE COOTHOLIEHUS MEXKAY OTPE3KAMHU XOP/I,
CEKYILUX M KacaTeJIbHBIX C UCIIOJIb30BAaHUEM BIIMCAHHBIX YIJIOB U
MOIOOHBIX TPEYTOJIbHUKOB.

Pemars reoMerprueckue 3a1a4u ¥ 3a/1a4d U3 PEATBHOM KU3HU C
HCIIOJIb30BaHUEM MOJOOHBIX TPEYTOJILHUKOB

14
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O IIPOU3BEACHUU OTPEZKOB
CEKYIIIUX, TEOpeEMa O
KBaJpaTe KacaTeIbHOM.
[IpuMmeHeHue B pelieHnu
reOMETPUUYECKHX 3a7a4

BekTopsl

12

Onpenenennue BEKTOPOB,
CJII0’)KEHHE U BBIYUTAHUE
BEKTOPOB, YMHO)KEHHE
BEKTOpA Ha YHCIIO.
Dusnyeckui u
F€OMETPUUYECKUNA CMBICIT
BEKTOpOB. Paznoxenue
BEKTOpA IO IBYM
HEKOJJIMHEAPHBIM
BekTopaM. KoopauHatsl
BEKTODA.

CxansipHO€ MPOU3BEICHUE
BEKTOPOB, €TI0

Hcnonb3oBaTh BEKTOPHI KaK HAIPaBJIEHHBIE OTPE3KH, HCCIe10BaATh
T€OMETPUUECKHH (TepeMenieHre) U GU3nIecKuil (Criia) CMBICIIBI
BEKTOPOB.

3HaTH onpeeeHUsI CYMMbI U Pa3HOCTH BEKTOPOB, YMHOKEHHUS
BEKTOpa Ha YHCJI0, MCCJIeA0BATH TEOMETPUUYECKUI U (PU3NIECKUN
CMBICJIBI TUX omneparuii. PemaTb reoMeTpUyYECKUe 3a/1a41 C
UCII0JIb30BAHUEM BEKTOPOB.

PacknaapiBaTh BEKTOpP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnosib30BaTh CKAIIPHOE NPOU3BEACHUE BEKTOPOB, BBIBOAUTH €0
OCHOBHBIE CBOCTBA.

BoruucjasaTs cymMMy, pasHOCTb U CKAISIPHOE TPOU3BEICHHUE BEKTOPOB B
KOOpJMHATaXx.

IIpuMeHATH CKaIsIpHOE TPOU3BEICHUE ISl HAXOXKICHUS IJTUH U YTJIOB

15
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MPUMEHEHUE IS
HAXO0XJICHUS JITUH U
yrioB. Pemenue 3agay ¢
IIOMOIIbIO BEKTOPOB.
[IpuMmeHeHre BEKTOPOB ISt
perieHus 3a1a4 GU3NKH

JlexapTOBBI KOOPAMHATHI HA
[1JIOCKOCTH

JlexapToBbI KOOpAMHATHI
TOYEK Ha IJIOCKOCTH.
YpaBHEeHUE NPSIMOIA.
YpaBHEHHE OKPYKHOCTH.
Koopaunatsl Touek
[IEPECEUCHUS OKPYKHOCTH
Y TIPSMOM.

Meron koopauHaT Ipu
PELICHUN T€OMETPUUECKUX
3a/1a4, NPaKTUIECKUX
3aj1a4

OcBauBaTh NOHATHE NIPIMOYTOJIBHON CUCTEMBI KOOPAMHAT,
JIEKAPTOBBIX KOOPAUHAT TOYKU. BBIBOAUTH ypaBHEHUE IIPSIMOU U
OKPYKHOCTH. BbII€JSITh OTHBINA KBaAPAT U1 HAXOXKACHUS LICHTpa U
paanyca OKpY>KHOCTH I10 €€ YpaBHEHHUIO.

Pemathb 3a1a4M Ha HAXOXKICHNUE TOUYEK NIEPECEUECHUS NPAMBIX U
OKPYKHOCTEH ¢ MOMOLIBI0 MeTofa KoopauHar. MUcmoab3o0BaTh
CBOMWCTBA YIJI0BOT0 KO3((HUILIMEHTa IPAMON IPU PELICHNH 3aaa4, JUIs
OIIpEEIIEHUS PACIIOIOKEHUS TPSIMOU.

IIpuMeHATH KOOPIMHATHI IIPH PEIIEHUN T€OMETPUYECKUX U
IPAKTUYECKUX 3ajad, AJIs HOCTPOECHUS MaTEMaTUUYECKUX MOJIEIen
peabHBIX 3a/1a4 («METO KOOPIUHATY).

IMoab30BaTHCA /17151 TIOCTPOCHUS U UCCIIEAOBAHUH HU(POBBIMU
pecypcami.

3HAKOMHTBCS € HCTOPHE pa3BUTHS T€OMETPUU
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[IpaBUIIbHBIE MHOTOYTOJIBHUKH.
JIJIMHA OKPY>KHOCTH M ILIOIIAAb
Kpyra. Beruucienue miomazaei

IIpaBunbHbIE
MHOTOYTOJIbHUKHU. YHCIIO 1.
JnHa OKpyKHOCTH, IyTH
OKpYXHOCTH. Pannannas
Mepa yria.

[Tmomaae kpyra, cekropa,
CErMeHTa

DopMyJMPOBATH ONPEIEICHUE TPABUIBHBIX MHOTOYTOJIbHUKOB,
HAXOAMTh UX 3JieMeHTHI. I10JIb30BaThCS TOHATHEM JJTMHBI
OKPY’KHOCTH, BBEJIEHHBIM C TIOMOIIBIO MPABWIBHBIX MHOTOYTOJIbHUKOB,
omnpeaeJsATh YUCIO J, IJIUHY IYTU U paHaHHYyI0 MEpPY yria.
IIpoBoauTHL Mepexoa OT palMaHHON MEpPHI yria K rpagyCHON 1
HA000pOT.

OmnpeneasiTe II0IIAb KPyTa.

BbIBoANTH (pOpMY.IbI (B IpaayCHON U paAMaHHON Mepe) /Ui AJTUH JIyT,
IJIOIIAJIEH CEKTOPOB M CETMEHTOB.

BoruncasaTs miomanu GUryp, BKIFOYAIONMUX dJIEMEHTHI OKPY>KHOCTH
(kpyra).

HaxoauTsp muiomany B 3aja4ax peajibHOM KU3HU

JBU>KEeHUS MIIOCKOCTH

IlousTue o nBMXXEHUU
IIJIOCKOCTH.
[TapamiensHbIl  HIEpEHOC,
noBopoT [Ipumenenune npu|
pelieHuu 3aaaqy

Pa30uparthb npruMepsl, WITIOCTPUPYIOIINE TTOHSITUS TBUKEHUS.
@DopMyJIMPOBATH ONPEIEICHUS MapallIeTbHOTO IEPEeHOca, TOBOPOTA U
0CEBOM CUMMETPUHU. BBIBOAUTH UX CBOMCTBA, HAXOAUTH HETOIBUKHBIE
TOYKH.

HaxoauTh HEHTPHI M OCH CHUMMETPHUI MTPOCTEHIINX UTYP.
IIpuMeHATH MapajuleIbHBII IEPEHOC U CUMMETPUIO IIPU PEILICHUH
reoMeTpUUYecKuX 3a1a4 (pa3oupars npumepsl). Mcnosb3oBaTh 1is
MOCTPOCHHUS U UCCIICIOBAHMN IU(DPOBBIE PECYPChI

[ToBTOpEeHME, 0000IIECHNE,
crcTeEMaTH3alUs 3HaAaHUU

[ToBTOpEHME OCHOBHBIX
MOHSITUMN U

OnepupoBaTb NOHATUSAIMM: (PUTYpa, TOUKA, IPSIMasi, IO,
MHOT'OYTOJIbHUK, paBHOOEIPEHHBIH U paBHOCTOPOHHUI
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METOJI0B KypcoB 7-9
KJIacCOB, 0000IIEHNE U
CHUCTEMAaTU3alysI 3HaHUH.
IIpocreiimue
reoMeTpuueckue GUrypsl u
ux cBoiictBa. U3mepenne
F€OMETPUYECKUX BEJINYHH.
TpeyroybHUKA.
[TapannenbHble 1
NepHeHANKYIISIPHbIE
npsimbie. OKPY>KHOCTh U
Kkpyr. I' eomerpuueckue
MOCTPOEHUA. YTJIbI B
OKpYXHOCTHU. Brincanusie
Y OTIMCaHHBIE OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsimast 1 OKPYKHOCT.
YUeThIpEXYroJIbHUKU.
Bnucannsie

TPEYTOJIbHUKH, MPSIMOYTOJIBHBIN TPEYTOJIbHUK, MeINaHa, OucceKkTpuca
U BBICOTA TPEYTOJIbHUKA, TApaJUIETIOrPaMM, POMO, MPSIMOYTOJIbHUK,
KBaJIpaT, TPANeuus; OKPY>KHOCTb, KacaTeIbHAsI, PABEHCTBO U MOI00ME
buryp, TpeyroabHUKOB; MapaieIbHOCTh U MEPHEHANKYIIPHOCTh
MPSIMBIX, YTOJI MEXK]1Y IPSIMBIMH, CHMMETPHUSI OTHOCUTEIBHO TOYKU U
NPsIMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJ1a, IUIOIAaAb, IEPUMETP.
Hcnoab3oBarh (hopMyJibl: IEPUMETPA U ILIOIIAIA MHOIOYTOJIbHUKOB,
JUTMHBI OKPY>KHOCTH U TUIOLIA/IA Kpyra, 00bEMa MpsIMOYTOJIbHOTO
napajuiejaenumnesa.

OnepupoBaTb NOHATUSAAMHU: [IPSIMOYTOJIBHAS CUCTEMA KOOPAMHAT,
BEKTOpP; MCMOJIb30BATh 3TU MMOHATHUS JIJISl TPEICTABICHUS TaHHBIX U
pelIeHus 3a/1a4, B TOM YUCIIE U3 IPYTUX y4EOHBIX MPEIMETOB.
Pemars 3a1a4u Ha NOBTOPEHUE OCHOBHBIX MTOHATHM, UILTFOCTPALIAIO
CBSI3€M MEXy pa3IMYHBIMU YacTAMH Kypca. BeiOMpars MeTo 11s
pelieHus 3a1auu.

PemaTth 3aaa4y U3 MOBCEIHEBHOU KU3HU
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U ONHUCaHHBIE
YETBIPEXYTOJIbHUKH.
Teopema [Tudaropa u
Hayajia TPUTOHOMETPUH.
Pemenne obuux
TPEYrOJIbHUKOB.
[IpaBuibHBEIE
MHOTOYTOJIbHUKH.
[IpeoOpazoBanms
MJIOCKOCTH.

JBmwxenus. [lomooue.
Cummerpus.

IImontans. Beruncienue
romaaeit. Ilnomann
MoJ00HBIX (UTYP.
JlexapToBBbI KOOPAMHATHI
HAa MJIOCKOCTH.

BekTopsl Ha IIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

68

19




denepanbHas pabovas nporpamma | Mat



[TpourHypOBaHO, IPOHYMEPOBAH0.
CKpEIUICHO N1eYaThio
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