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HOACHUTEJIBHASA 3AIIUCKA

Pabouas nporpamma coctaBieHa Ha OCHOBE

e [IpumepHOI MporpaMmMbl OCHOBHOTO 001Iero o0pa3oBaHus U nporpammel A. B.
[Toropenoga. (IIporpammsl 06111€00pa3oBaTENBHBIX YUpexKaeHUM. ['eomerpus. 7
— 9 xnaccel / T.A. BypmuctpoBa. — M.: IIpocsenienue, 2015 1.).

VYueounoro wiana MKOY «COII a. Axsire-Xaoiany.

1.1 HEJIM U3YYEHUSA KYPCA:

pPa3BUBATh NPOCTPAHCTBEHHOE MBIIUICHUE U MATEMATUYECKYIO KYJIBTYPY;
YUHTh SICHO M TOUYHO M3JIaraTb CBOM MBICIIH;

(dbopMHpOBaTh KayeCTBA JTUYHOCTH HEOOXOAMMBIE YEIOBEKY B MIOBCETHEBHOM
KU3HU: YMEHUE MTPEOA0JIEBATh TPYIHOCTH, TOBOAUTH HAYATOE JIEJIO 10
KOHIIQ;

OMOYb IPUOOPECTH OMBIT UCCIEI0BATEIBCKOM PAOOTHI.

1.2 MECTO YUYEBHOI'O ITIPE/IMETA
Cornacao ydebnomy miany MKOVY «COIIl a. Anpire-Xa0mp» Ha H3ydeHUE

reoMeTpuHM B 8 Kilacce OTBOAUTCS 68 4acoB, MO 2 yaca B HEJIEIIO.

1.3 YYEBHO-METOJUYECKH KOMILJIEKC

1.
2.

A.B. Iloropenos. Yueonuk st 7-9 kimaccoB — M. [Ipocsemienue, 2016.
I'yceB B. A., Measuuk A. U. 'eomeTpusi: TUIaKTUUECKHUE MaTEpUaIIbI IS 8
kiacca. — M.: [IpocBemenue, 2004.
IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA
I'EOMETPHUMU B 8 KJIACCE

B JUYHOCTHOM HAIIpaBJICHHN.

o3

YMEHHE $SICHO, TOYHO, TPAaMOTHO WH3jararb CBOM MBICIM B YCTHOW H
MUCHMEHHOM peuu, TOHUMATh CMBICI TIOCTABIIEHHOH 3a/1a4H;

yYMEHHE Paclio3HaBaTh JIOTHUYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS;
npencTaBieHne o0 JTamax pa3BUTHUS MAaTeMaTUYeCKOW HayKu, O &
3HAYMMOCTH JIJISI PA3BUTHS [TUBUIIN3AIINN;

MCTAIPECAMETHOM HAIIPABJIICHUU.

YMEHUE BHUAETh TE€OMETPUYECKYIO 3aJadyy B KOHTEKCTE MpPOOJIEMHOU
CUTyalluu B IPYTUX JUCLUUIUIMHAX, B OKPYKAIOIIECH KU3HU;

yYMEHHE HAXOAWTh B PA3IUYHBIX UCTOYHHUKAX WH(POPMAIUIO IJIST PEIICHUS
FEOMETPUYECKUX MPOOJIeM, MPEACTABIATH €€ B MOHATHOM (hopme;

yMEHHUE MOHUMAaTh U UCMOJIb30BaTh MAaTEMATUUYECKUE CPEACTBA HATJISTHOCTH
(uepTexu, TAOIUIBL, CXEMBI U Jp.) JIJIS1 WJUTFOCTPAIlUU, apIYMEHTAIUH;

B [IPEIMETHOM HAIpPaBJICHUU:

oBjajicHue 0a30BbIM MOHSATUMHBIM amnmaparoM IO OCHOBHBIM pa3jeiam
COJIepKaHMsI Kypca TeOMETpUn § Kilacca;

yMeHue paboTaTh C Fr€OMETPUUYECKUM TEKCTOM (aHalU3UPOBaTh, U3BIEKATh
HE0O0X0quMYI0 UH(pOpMalNIO), TPAMOTHO NPUMEHSATH T€OMETPUUYECKYIO
TEPMUHOJIOTHUIO U CUMBOJIUKY;




YCBOCHHE CBOMCTB M NPHU3HAKOB YETHIPEXYTOJIBHUKOB, (opmMyn s
BBIYMCIICHUS IUIONIAZEH YEThIPEXYTOJbHUKOB, OIPENEIEHNE M CBOWCTBA
LEHTPAJIbHOTO M BIHCAHHOTO VYIJIOB, OKPYXHOCTH OIIMCAHHOM OKOJIO
TPEYrOJIbHUKA W  YETBIPEXYTOJbHHUKA, OKPYKHOCTH BIHCAHHOW B
TPEYTOJBHUK U YETHIPEXYT OJIbHUK;

OBJIQJICHUE TEOMETPUUYECKUM S3BIKOM, YMEHHE MCIOJIb30BAaTh €ro s
ONMCaHUs MPEIMETOB OKPYKAIOIIETO MUPA;

pacno3HaBaTh TEOMETpUYECKHE (QUIyphl, pazIuyaTh HMX B3aUMHOE
PacCIIONI0KEHHE; BBIIOJIHATE YEPTEKH MO YCIOBUAM 3a]1a4;

U300paXkaTh TeoMEeTpUYecKue QUrypbl, OCYIIECTBISTH MPeoOpa30BaAHUS
buryp;

pemiaTb reOMeTpUYEecKue 3aJa4u, ONMUPasCch HA U3YUCHHbIE CBOMCTBA PUTyYp
Y OTHOLLIEHUM MEXAY HUMH, IPUMEHSSI JOTOTHUTEIBHBIE TOCTPOCHHS;
IIPOBOJIUTH JTOKA3aTEJbHBIE PACCYKJCHHS MPU PEUICHUU 3a/1ad, UCIONIb3Ys
U3BECTHBIE TEOPEMBI, OOHAPYKMBAsE BO3MOKHOCTH JIJIsI UX MCTIOJIb30BAHMS.
UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHWA W YMEHUS B MPAKTHYECKOM
NEATEIbHOCTH W TOBCEIHEBHOM JKM3HU JUISI MCCIEJNOBAHUS HECIOKHBIX
NPAKTUYECKUX CUTyalluii HA OCHOBE M3YYEHHBIX (POPMYI U CBOKMCTB GUTYD,
BBIYMCJIEHUH III01aAeH GUryp rnpu peuieHu NpakTUYeCKUX 3a1ad U 3a/1a4
U3 CMEKHBIX JUCIUIUIMH.

Oo0yyarmmii 10/15KeH 3HATH/IOHUMATD !

CYIIECTBO MOHATHUSI MATEMaTUUYECKOTO JI0Ka3aTEIbCTBA; IPUMEPHI
JIOKa3aTEIbCTB;

CYIIIECTBO MOHATHUS aITOPUTMa; IPUMEPHI AJITOPUTMOB,;

IPUMEPHI TEOMETPUUIECKUX O0BEKTOB M YTBEPIKJACHUN O HUX, BAKHBIX IS
MPaKTUKH;

CMBICJI UJI€TU3allNH, TTO3BOJIAIONICH PEIIaTh 3aJJa4l peajJbHON
JIEWCTBUTEIBHOCTH MaTEMaTHUYECKUMH METOJIaMH;

IPUMEPHI OITNOOK, BOSHUKAIOITUX TIPH HJICATH3aIIHH.

Oo0yuaromuiics 10J12KeH yMeTh!

II0JIb30BATHCS A3BIKOM I'€OMETPUU U1l ONUCAHUS ITPEIMETOB OKPYKAOIIErO
MHUpA;

pacrno3HaBaTh reOMEeTpuUeCcKue (PUryphl, pa3nuyaTh WX B3aUMHOE
PacMoJIOKEHHUE;

N300pakaTh U3ydaeMble TEOMETPUUYECKHUE (PUTYPHI, BBITIOTHATH YEPTEKHU IO
YCIIOBUIO 3a7]a4M, HAXOIUTh CBOMCTBA (DUTYP MO TOTOBBIM YEPTEKAM;
pacro3HaBaTh Ha YepTexKaX, MOJCISIX U B OKPYKarolleil 00CTaHOBKE
OCHOBHBIE T€OMETPUIECKUE (QUTYPHI,

MPOBOJUTH ONEPALUH HAJ BEKTOPAMH, BEIYUCIIATH UX NIMHY U KOOPJAUHATHI
BEKTODA;

BBIYHCIISITh 3HAUEHUSI TEOMETPUYECKUX BEIMUUH(JINH, YTIIOB);

ONpPEeNENATh 3HAYEHUS TPUTOHOMETPUUECKUX (DYHKIUHI 10 3aIaHHBIM
3HAQYEHUSIM YTJIOB; HAXOJUTh 3HAYEHUS TPUTOHOMETPUUECKUX (DYHKIUHN 10
3HAYEHUIO OJHOM M3 HUX, HAXOAUTh CTOPOHBI U YIJIbl TPEYT OJIbHHUKOB;



" pemiaTh TEOMETPUUECKHUE 3a/1a4M, ONUPAsACh HA U3YYEHHbIE CBOMCTBA QUTYP
Y COOTHOILIEHUM MEXAY HUMU, TIPUMEHSSI TOMOTHUTEIbHBIE TOCTPOCHHUSI,
anreOpanyeckuil anmapar, COOOpaKeHUsi CAMMETPUU;
"  [IPOBOJUTH JOKA3ATEIbHBIC PACCYKACHUS MPU PEIICHUU 3a/1a4, UCTIONB3YS
U3BECTHBIE TEOPEMBI, OOHAPYKUBAsI BO3MOKHOCTH MX UCTIOJIb30BaAHUS.
Oo0yuaromuiics 10J1KeH UCII0Jb30BATh NPHOOPETCHHbIC 3HAHUSA U YMEHHS B
NMPAKTHYECKON AeATEIbHOCTH U NMOBCECAHEBHOM KU3HM JJIA:
" ONHUCAHUS PEAIbHBIX CUTYaIlUi Ha S3bIKE T€OMETPUH;
"  pacyeToB, BKIIOYAIOUIUX MPOCTEHIINE TPUTOHOMETpUYECKHEe (OPMYJIbI;
" pelieHus MPaKTHUYECKUX 3a/1a4d ¢ UCTIOI30BaHUEM TPUTOHOMETPHH;
" pelIeHUs MPAKTUYECKUX 3a/1a4, CBI3aHHBIX C HAXOXKICHHUEM
FEOMETPUYECKUX BEJIMUUH (MCIIOIB3YS CIIPABOYHBIC U TEXHUUECKUE
Cpe/ICTBa).

COIAEPKXAHHUE YYEBHOI'O KYPCA «I'EOMETPUSI»
1.Yerpipexyroabauku (20)
Onpenenenue yeTbipexyrojibHuka. [lapamienorpamMMm. €ro npu3sHakd M CBOMCTBA.
[IpsitmoyrosibHUK, poMO, KBajpaT u ux cBoiictBa. Teopema Daneca. Cpennsis
nuHuA TpeyrojbHuka. Tpanenus. Cpequss nuHus Tpanenus. [I[ponopunoHanbHble
OTPE3KH.
2.Teopema Iludaropa (18)
CuHyc, KOCHHYC M TAHT€HC OCTPOTO YIJIa MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
Teopema [Mudaropa. Paccrosiue mexay AByMsl TOUKaMH Ha KOOPAHMHATHOU
mIockocT. HepaBeHCTBO TpeyronbHuKa. [IepneHauKyIsip 1 HAaKJIOHHAas K OPsIMOi.
CooTHoOIIEHNE MEXKYy CTOPOHAMU U YIJIAMU B MPSAMOYTOJIbBHOM TPEYTOJIbHUKE.
3HauCHHE TPUrOHOMETPHYCCKHX (BYHKIHIT st yrios 30 45 ,60°.
3. JlekapToBbI KOOPAHHATHI Ha IocKocTH (11)
Onpenenenue n1eKapToBbIX KoopauHaT. KoopIMHATHI cepeuHbI OTpE3Ka.
Paccrosinne Mexy Toukamu. Y paBHEHUS NPAMON U OKpyKHOCTH. KoopauHaTtsl
TOUYKM mepeceueHus npsameix. [ padux muneitnont hynkuun. [lepecedenne npsampx
¢ OKpy)HOCThI0. CHUHYC, KOCUHYC, TaHT€HC yryioB oT 0° 10 180°
4. 1uxenne (7)
JIBrokeHue u ero cBoiictBa. CUMMETPUS OTHOCUTEIIBHO TOUKH U MPSIMOM.
IToBopor. [TapamiensHbIN IEpeHOC U €r0o cBolcTBa. [loHATHE O paBeHCTBE GUTYD.
5.BexTopsi (10)
Bekrop. AGcontoTHas BeIlMUMHA U HAaMpaBJIeHUE BeKTOpa. PaBeHCTBO BEKTOPOB.
Koopaunate! BekTopa. CiioxkeHne BEKTOPOB U €ro CBOMCTBA. Y MHOKEHHE BEKTOpa
Ha yucio [Komnuneapueie BekTopbl| CkaasipHOE TPOU3BEICHHE BEKTOPOB. YTOII
Mexay Bektopamu. [[Ipoeknus Ha ock. PaziioxkeHnne BeKTopa o KOOPAMHATHBIM
OCSIM.
6. Utorosoe mosropenue (2)

YYEBHO-TEMATHYECKUH IJIAH

Ne /it Conepxxanue KonmuecTBo yacos.




YeThlpeXyroapHUKY. 20
Teopema ITudaropa. 18
JlekapTOBBI KOOPAMHATHI HA 11
IUIOCKOCTH.

JIBHKEHUE. 7
BekTopsbi. 10
HroroBoe noBTOpEHME 2
Hroro 68




KAJIEHJIAPHO - TEMATHYECKOE IIVTAHUPOBAHUE 'EOMETPHUHA B 8 KIIACCE

Ne Tema ypoka Koa- ILlnanupyeMsblie pe3ybTaThl DopMa 3aHATHH ®opma Mara Koppe
ypOKa BO o0y4eHus KOHTPOJISA KIUA
4acoB
| YerBepTh
§ 6. Yernipexyroabuuku (20 yacoB)
1. Onpenenenne 4eThl- 1 3nams. IOHATUS YETHIPEXYTOJIbHUKA, ®poHTaNBHAA VYerHbii
pEeXyroJIbHUKa €ro BEpUIMH, CTOPOH M INaroHaJIeH, pabora ompoc
COCEHMX U ITPOTHUBOJIEKALIUX
CTOPOH U BEPIIMH, IEPUMETPA.
Ymemy: pemats 3a1aun 1o Teme
2. [Tapamrenorpamm. 1 3Hamy: IOHATHE NapaJIeIorpamMma; ®ponrtaneHas u | KoHcrekr,
CBOMICTBO IMaroHajeu WHIUBUYATbHA Pemenne
rapajuieJIorpaMMa ! MpU3HAK a1 paboTa 3a/1a4 1o
napajuieiaorpamma ¢ TOTOBBIM
JI0Ka3aTesIbCTBaMHU. yepTekKam
Ymemy: pemiats 3a1aun 1o Teme
3. CBOMCTBO auaro”aiei 1 3name: CBOMCTBO AuaroHaiei ®poHTanpHas KoHcrexr,
napajiesaorpamma napajuienorpaMmma u Npu3HaKk pabota Pabora y
napajuiejaorpamma ¢ JIOCKHU
JI0Ka3aTesIbCTBaMHu.
Ymemy: pemiats 3a1aun 1o Teme
4, CBOMCTBO MPOTUBO- 1 3Hamb: CBOMCTBO MPOTHUBOJICIKAIIINX Pemienue Koncrnexkr,
JIeXKaIIMX CTOPOH U YIJIOB CTOPOH U YIJIOB MapajuiesiorpaMMa. POOIEMHBIX Pa6ora o
napajuiesorpamma Ymemy: pemiats 3a1auu 1o Teme 3a/1a4y KapTOYKaM
5. CBOICTBO NPOTUBO- 1 3Hamy: CBOWCTBO MPOTUBOJICKALTNX NupuBunyanbHa | ®poHTaIbHBI
JIeXkKaIIMX CTOPOH U YIJIOB CTOPOH U YIJIOB MapajuiesiorpaMMma. g paboTa ¢ i ompoc,
napajiejaorpamma Ymemy: pemiats 3a1auu 1o Teme B3aUMOIIPOBEPK pabotay
on JIOCKH
6. [Tapannenorpamm. Pemenne | 1 3Hamy: OHATHE NAapaIIeIorpamMma; WupuBunyansHa | IIpoBepounas
3a/1a4 MPU3HAK NapaJljIeIorpaMma; g paboTa pabota (Ha 10




Ne Tema ypoka Koa- ILnanupyeMsblie pe3ybTaThl dDopMa 3aHATHH ®opma Mara Koppe
ypoKa BO o0y4eHuUs KOHTPOJIs KIust
4acos
CBOWCTBO JUaroHasiew, MUHYT)
IPOTUBOJIEXKAIIUX CTOPOH U YIJIOB
napajuiesorpaMmma. Yvems: pemarb
3a/1a4uM 110 TEMeE
1. [IpssMoyronpHuK 1 3nams: IOHATUE IPSIMOYTOJIbHUKA; Pa6ora c KoHcrekr,
CBOWCTBA U MPHU3HAK y4eOHUKOM PaboTay
IPSIMOYTOJIbHUKA. JIOCKHU
Ymems: pemiate 3a7aun o Teme
8. Pom6 1 3nams: oHsATHE pOMOa; CBOMCTBA U ®poHTaNbHAS Koncnexr,
npu3HaK pomba. Ymems.: pemarsb paborta OpoHTATBHBI
3aJ]a4U II0 TEME 1 o1pocC
9. Ksagpar 1 3namy: IOHATHE KBaapaTa; cBorictBa | MumuBuayansHa | Koncmekr,
KBaJpara. a1 paboTa NupuBunyan
Ymems: pemiats 3a1auu 1o TeMe bHBII OTIPOC
10. [IpssmoyronsHUK. PomO. 1 3Hamob: IOHATUS IPSIMOYTOJTHLHUKA, Pa6oTa B PaboTay
KBanpar. Pemenue 3agau pomO0a, KBaspaTa, X CBOMCTBA U rpymnmax ¢ JIOCKH
MIPU3HAKHU. B3aUMOIIPOBEPK
Ymemy: pemiats 3a1aun 1o teme ol
11. Pewrenue 3agau no reme 1 3Hamy: OHATHSA MapajlieIorpaMma, ®poHTanbHAA Pemenue
«YeThIpexyroJIbHUKN» IpsIMOYTOJIbHUKA, poMOa, KBajpara, paboTta 3a/1a4 1o
UX CBOICTBA U IPU3HAKH. rOTOBBIM
Ymempw: pemats 3agauu o TeMe yepTeRam
12. KonTpoansHnasi padora 1. 1 KountponsHas pabora Kontpouns u KonTposbhas
YeTbIpexyroJibHUKH CaMOKOHTPOJIb pabota
M3Y4YEHHBIX
3aHATHI
13. Teopema daneca 1 3nams: TeopeMy Paneca; IPUHLMI PaboTa ¢ KoHncnekr
JICJICHUs] OTPE3Ka Ha 1-pPaBHBIX y4eOHUKOM




Ne Tema ypoka Koa- ILnanupyeMsblie pe3ybTaThl dDopMa 3aHATHH ®opma Mara Koppe
ypoKa BO o0y4eHuUs KOHTPOJIs KIust
4acos
yacTeul. Ymems: pemiaTh 3aa44 10
TeEME
14. CpenHss nuHus 1 3nams. IOHATUE CPEHEN JTUHUU ®poHTaNbHAA Paboray
TPEYroJbHUKa TPEYTrOJIbHUKA; TEOPEMY O CpeaHEeN pabora JIOCKHU
JMHUH TPEYTOJIbHUKA C
JI0Ka3aTeNbCTBOM. Ymems: pemaTh
3a/1a4M 110 TEME
15. Cpennsist nuHus 1 3Hamb: IOHATUE CPETHEN JTUHUN Pabora B mapax Pemenne
TpeyrojipHuKa. Penenue TPEYroJbHUKA; TEOPEMY O CpeHen c 3aja4 1o
3aza4 JMHUH TPEYTOJIbHUKA. B3alMOIIPOBEPK TOTOBBIM
Ymems: pemiate 3aaun o Teme ol yeprexam
16. Tpanenus 1 3nams: IOHATUS Tpanenuy, ee Pabora c Koncnexr,
OOKOBBIX CTOPOH, OCHOBAHHH, y4eOHUKOM paboray
PaBHOOOKOM Tparenuu, cpeaHei IOCKU
JIMHUH TPANELHH; TEOPEMY O
CpeaHEN JTMHUM TPareuu; CBOMCTBO
YIJIOB IIPYU OCHOBAHUU PaBHOOOKOM
TPAIeLHnH.
Ymempw: pemats 3agauu 0o TeMe
Il YeTrBepTh
17. Tpanenus. 1 3Hamb: TOHATHS Tpaneluu, e ®poHTagbHAS U NunuBuyan
Pemenue OOKOBBIX CTOPOH, OCHOBaHUI1, WHIVBUAYyaJIbHA | BHBIM OIIPOC Y
3a1a4 pPaBHOOOKOI Tpanenuu, cpegHen 1 pabora JIOCKH

JIMHUU Tpaneuu; TEOpeMy O
CpeaHel JTUHUM Tpareluu; CBOMUCTBO
YIJI0B MPU OCHOBAHUU PaBHOOOKOM
Tpanenuu.

Ymemns: pemiars 3a1aumn.




Ne Tema ypoka Koa- ILnanupyeMsblie pe3ybTaThl dDopMa 3aHATHH ®opma Mara Koppe
ypoKa BO o0y4eHuUs KOHTPOJIs KIust
4acos
18. Teopema o mpornopixo- 1 3namu: TEOpEMy O MPOTIOP- ®poHTaNbHAS U Koncnexr,
HaJIbHBIX OTPE3Kax. LIMOHAJIbHBIX OTPE3KAaX; MPUHIUI UHAUBUAyaJIbHA @OpoHTANIBHBI
[TocTpoenue yeTBepToro IIOCTPOEHHUS YETBEPTOTO 1 paboTa i onpoc
MIPOMOPLIUOHAIIBHOTO IPONOPLUOHAIBHOTO OTPE3Ka.
oTpe3Ka Ymempw: pemiate 3aaun o TeMe
19. Pemenue 3agau mo remam 1 3Hamu: IOHATHUA TpareIuy, ee Pabora B PaboTay
«Teopema Panecay, OOKOBBIX CTOPOH, OCHOBAHUH, rpynmnax ¢ JIOCKHU U B
«CpenHsis TUHUSA PaBHOOOKO Tpamemnuu, cpeHen B3alMOIIPOBEPK TEeTpagax
TpeyrojbHuKa», «Cpennss JMHUY TPEYTOJIbHUKA U Tpareluy; ot
JIUHUS Tpanerum TeopeMy Daseca; TEOpeMBbI O cpe-
HEW JIMHUU TPEYTrOJIbHUKA, O CPETHEN
JIMHUU TPaneluu; CBOMCTBO YIJIOB
MIPU OCHOBAHHWH PAaBHOOOKOM
Tpanennu; TEOpeMy O
IIPONOPLIUOHAIIBHBIX OTPE3KaX;
IIPUHLIMIIBI IEJICHUS OTPE3Ka Ha n-
PaBHBIX 4acTed U MIOCTPOEHUS YeT-
BEPTOIO IPOINOPLHUOHAIBHOTO
OTpe3Ka.
Ymemnw: pemats 3agaum no reme
20. KonTpoabHas padora Ne 2. | 1 3HaTh ¥ UCHOJIb30BaTh U3Y4YECHHBIN KonTposb u KonTposbhas
«Teopema daneca. TEOPETUYECKUI MaTepHall. CaMOKOHTPOJIb pabota
Cpennss muHus YMerb hopMynupoBaTh apryMeHThl U | M3YYEHHBIX
Tpeyrojabuuka. Cpeanss BBIBOJIbI IIPY PELICHUM 3a/1a4 3aHATUN
JINHMSA TPanenum»
§ 7. Teopema IMudaropa (18 yacos)
21. Kocunyc yrna 1 3HATh: MOHATHE KOCHHYCA OCTPOTO Brinosinenue Pab6ora y
yria npsiMOYroJIbHOTO 3a/laHui 10 JIOCKH U B
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Ne Tema ypoka Koa- ILnanupyeMsblie pe3ybTaThl dDopMa 3aHATHH ®opma Mara Koppe
ypoKa BO o0y4eHuUs KOHTPOJIs KIust
4acos
TPEYroJbHUKA; JOKA3aTeNbCTBO TOr0, | 00pasiy, TETpaIsX.
YTO KOCHHYC yIJIa 3aBUCUT TOJIBKO OT | IOCTPOEHHE Koncnekr
IpagyCHOMN MEpBHI yria U HE 3aBUCUT anroputMa
OT PacrojOKEeHUs U pa3MepoB perieHus
TPEYroJbHUKA. YMETh: peliarhb OJIHOTHITHBIX
3a/1a4uM 110 TEMeE 3a/1a4
22. Teopema [Tudaropa 1 3Hath: Teopemy lludaropa u ee ®poHTaNbHAS ®poHTaNTBHBI
CJIEACTBUS. YMETh: peliaTh 3a/1a4n paborta 1 orpoc
110 TEMe
23. Teopema ITudaropa. 1 3Hath: Teopemy Iludaropa u ee OpoHTaTBHAS U Koncmexkr,
Erunerckuii TpeyroiabHUK CIIEJICTBUS; TEOpEMY, OOpaTHYIO uHAuBUAYyalbHa | WuauBuayan
teopeMme [Tudaropa. Ymers: pematsb 1 pabota BHBIN OIIPOC
3a[]a4H 10 TEME
24, Teopema [Tudaropa. 1 3HaTh: Teopemy [ludaropa u ee PaboTa B PaboTay
Pemenue 3amay CJIEICTBUS; TEOPEMY, OOPATHYIO rpynmax ¢ JIOCKH U B
teopeme [Tudaropa. Ymers: pemars B3aUMOTPOBEPK TEeTpasix
3a71a4U 110 TEME on
25. IlepnenuKyisip u 1 3HATh: IOHATHS NIEPICHANKYIIAPA, ®poHTaNbHAA U KoHcnexr,
HaKJIOHHAst IIPOBEJCHHOIO U3 TOYKHU HA NPSIMYIO, | WHAMBHIyalbHA (bpOoHTAIBHBI
HAKJIOHHOHM, OCHOBAHMSI ¥ IPOEKLIUN 1 pabora 1 ompoc

HaAKJIOHHOM; IOKa3aTeIbCTBO TOTO,
YTO €CJIM K MPSIMOU U3 OJTHOM TOUKH
MPOBEACHBI NEPICHAUKYIAP U
HaKJOHHBIE, TO JIF00ast HAKJIOHHAs
0O0JIbIIIC IEPTICHANKYJISIPA, PAaBHBIC
HAaKJIOHHBIE UMEIOT PaBHBIE
MPOEKIINH, U3 ABYX HAKIOHHBIX
0ombIIIe Ta, Y KOTOPOU POEKIIHUS
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Ne Tema ypoka Koa- ILnanupyeMsblie pe3ybTaThl dDopMa 3aHATHH ®opma Mara Koppe
ypoka BO 00yueHust KOHTPOJISA KIUA
4acos
OoJibilie. YMETh: peliaTh 3a/1a4u 1o
TeMe
26. [Tepnienaukynsap u 1 3HaTh: TOHATHS TepreHauKyispa, | Pabora B YcrHbiit
HakJIOHHas. Pemenue 3amaq MIPOBEJICHHOTO U3 TOYKU Ha MPSMYI0, | TPyHIax c oTIpoc,
HAKJIOHHOM, OCHOBAaHMSI M MPOEKIMH | B3aUMOIIPOBEPK perieHue
HaKJIIOHHOM; TeopeMy O TOM, 4YTO | OH 3aJa4 1o
€CIM K MNpSAMOM M3 OJHOM TOYKH TOTOBBIM
MPOBEACHBI  TMEPIECHIUKYISIP " yepTexRam
HaKJIOHHEIE,
TO JIt00asi HaKJIOHHAs OoJbIlIe
TIepIIeHIUKYIISIpa, PaBHbBIC
HaKJIOHHBIE UMEIOT PaBHBIE
IIPOEKINH, U3 JIBYX HAKIOHHBIX
OoJIbIIIe Ta, Y KOTOPOU MTPOCKITUS
OombIiie. YMeTh: pemarh 3a/1a4 1o
TEME
27. Pemenue 3agau no reme 1 3HaTh: MOHATUS KOCUHYCA OCTPOTO Pa6oTa B VYcrHblid
«Teopema ITucdaropa» yriia npsiMOyroJIbHOTO rpynmnax c o1poc,
TPEYroJIbHUKA, IEPIEHANKYJIISPA, B3aUMOIIPOBEPK penieHue
IIPOBEACHHOTO U3 TOYKH HA MPSAMYIO, | OH 3a/1a4 1o
HAKJIOHHOM, OCHOBaHHUSI U TPOECKLUU rOTOBBIM
HAKJIOHHOM; TEOpEMY O KOCHHYCE YyepTeKam
28. KontpoabHasi padora Ne3. 1 yrija IpsSMOYTOJIbLHOIO Kontposb u KonTposbhas
«Kocunyc yria. Teopema TpeyrojibHuKa; Teopemy Iludaropau | caMOKOHTPOIIb pabota
Mudaropa» ee CIIeAICTBHS; TEOpEMY, 0OpaTHYIO M3YYEHHBIX
teopeMme [Tudaropa; Teopemy o nep- 3aHATHI

NCHIAUKYIIAPC U HAKIIOHHBIX,
IMPOBCACHHBIX U3 OJIHOM TOYKHU Ha
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Ne Tema ypoka Koa- ILnanupyeMsblie pe3ybTaThl dDopMa 3aHATHH ®opma Mara Koppe
ypOKa BO o0y4eHuUs KOHTPOJIs KIust
4acoB
OJHY NPAMYIO. YMETh: peliaTh
3a/1a4y 110 TEME
29. HepasenctBo Tpeyroipauka | 1 3HaTh: MOHATHE paccTosiHUSA Mexay | Paborac Koncnekr
IBYMsl ~ TOYKaMH; TEOpeMy O | y4eOHHKOM
HEPaBEHCTBE TPEYrOJIbHUKA.
YMeTh: pemarhb 3aJja4u 10 TEME
30. HepasenctBo 1 3HaTh: MOHATHE pacCTOsHUA Mexay | DpoHTanabHas U Pemenne
TpeyronbHuKka. Pemenne JIBYMSI TOYKaMHU; TEOPEMY O WHIUBHIyaJIbHA | 3a1ad 1o
3a1a4 HEPaBEHCTBE TPEYTOJIbHUKA. 1 pabota TOTOBBIM
YMeTh: pemars 3a/1a4M 110 TEME yepTekam
11 YeTBepTh
31. CoOoTHOILIEHUS MEK Ty 1 3HaTh: NOHATHUS CUHYCA U TaHI€HCA @poHTANBHAS U @pOoHTAIBHBI
CTOPOHAMH U YIJIaMU OCTpOTO yria B IPAMOYrOJbHOM WHIVBUAYyaJIbHA | U ONpOC
TPEYrOJIbHUKA TPEYroJIbHUKE; 1I0Ka3aTeIbCTBO TOro, | s paboTa
YTO CUHYC ¥ TAHT'€HC 3aBUCSAT TOJIBKO
OT BEJIMYMHBI YIJIa; IIPaBHJIa
HaXO0XJIEHUS CTOPOH
IIPSIMOYT'OJIBHOTO TPEYrOJIBHUKA C
UCII0JIb30BaHUEM CHHYCA, KOCHHYCa
Y TaHI'€HCa yrja TPeyroJIbHHKA.
YMeTh: pemars 3a1a4u 10 TeEME
32. CooTHoLIEHH MEXIY 1 3HAaTh: IOHATHS CUHYCA U TAaHT'€HCa Pa6ora B VYerHbii
CTOPOHAMH U yIJIaMU OCTpOTIO yrja B IPSAMOYrOJbHOM rpynnax ¢ 0IIpocC,
TpeyroJjipHuKa. Penenne TPEYTrOJIbHUKE; JOKA3aTEIbCTBO TOTO, | B3aHMMOIIPOBEPK pelieHne
3a1a4 YTO CUHYC Y TAHI€HC 3aBUCAT TOJBKO | OH 3ajad4 1o
OT BEJIMYMHBI YIJIa; IPaBUIIa TOTOBBIM
HAaXOXK/JIEHUs CTOPOH yepTeKam

IIPSIMOYTOJIBHOTO TPEYrOJIbHUKA C
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Ne Tema ypoka Koa- ILnanupyeMsblie pe3ybTaThl dDopMa 3aHATHH ®opma Mara Koppe
ypoKa BO 00yueHust KOHTPOJISA KISl
4acos
UCII0JIb30BaHUEM CHHYCA, KOCHHYCa
Y TaHI€HCa yrja TPeyroJibHUKa.
YMeTh: pemarhb 3aJja4u 10 TEME
33. OCHOBHBIE TPUTOHO- 1 3HaTh: OCHOBHBIE TPUTOHO- Pabota c Pabotay
METPHUUYECKUE TOXKIECTBA METPUUYECKUE TOXKAECTBA. Y METh: Y4EeOHUKOM JIOCKH U B
YIPOIIATh BHIPAKEHHUS, HCTIONIB3YS TeTpaasix
OCHOBHBIE TPUTOHOMETPUYECKHE
TOKJIECTBA
34. 3HaveHus cuHyca, KocuHyca | 1 3HaTh: (HOPMYIBI IPUBEICHUS Sin Brinosinenue PaboTay
Y TaHTe€HCA HEKOTOPBIX (90° - a) =cos a, cos (90° — a) = sin 3aJlaHui 110 JIOCKHU U B
YTJI0B a; 3HAYEHUs CHHYyCa, KOCUHYCa U TaH- | oOpasiy, TETpaIsX.
reHca yrioB, paBHbix 30°, 45° u 60°. MOCTPOEHUE Koncnekr
YMeTh: pemaTs 3a1a4u 10 TeMe anropuTMa
pelieHus
OJIHOTHUITHBIX
3aj1a4
35. N3menenue cunyca, 1 3HaTh: TeOpeMy 00 U3MCHECHHH Brimonaenue VYcrTHbIH
KOCHHYCa U TaHI€HCa Mpu CUHYCa, KOCUHYCa U TaHT'€HCca MPU 3aaHui 1o oTpocC
BO3pACTaHUHU yIJjia BO3PACTaHUU yIiia. YMETh: peniarhb obpasiy,
3a/1a4d 10 TeMe MOCTPOCHUE
anroputMa
pelieHus
OJIHOTUITHBIX
3a1a4
36. OcHOBHBIE TPUTOHO- 1 3HaTh: OCHOBHbBIE TPUTOHOMET- Brimonnenue WuauBuayan
METPUYECKHE TOXKIECTBA. pHYECKHe TOXKIECTBA; POPMYJIbI 3a/IaHU O BbHBIN ONPOC
3Ha4yeHus1 CUHYyca, KOCHUHYyca npuseneHus sin (90° - a) = cos a, cos | obOpasny,
Y TAHT€HCA HEKOTOPBIX (90° — a) = sin a; 3HaYCHHsI CUHYCA, IIOCTPOEHUE
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Ne Tema ypoka Koa- ILnanupyeMsblie pe3ybTaThl dDopMa 3aHATHH ®opma Mara Koppe
ypoKa BO o0y4eHuUs KOHTPOJIs KIust
4acos
yrioB. Pemenue 3agau KOCHHYCa M TaHI'€HCa YIJIOB, PaBHBIX | @JIropuTMa
30°, 45° u 60°; Teopemy 00 petieHus
U3MEHEHUHU CUHYCa, KOCUHYCA U OJIHOTUITHBIX
TaHT'€HCa [TPU BO3PACTaHUHU yIJIa. 3a1a4
YMeTh: pemarhb 3aJja4u 1Mo TEME
37. Pewmrenne 3agau o reme 1 3HaTh: MOHATHE CUHYCA U TaHTE€HCa @poHTANIBHAS U Pemenne
«COOTHOILIEHUS MEXTY OCTpOTO yria B IpSIMOYrOJbHOM UHAMBUAyaJlbHAa | 3aj]ad 1o
CTOPOHAMH U yIJIaMu TPEYroJbHUKE; OCHOBHBIE TPUTOHO- 1 paboTa TOTOBBIM
TPEYroJbHUKA» METPHUYECKHE TOXKIECTBA; POPMYJIbI yeprexam
npuBeaeHus sin (90° — a) = cos a,
cos (90° - a) = sin a; 3HAYCHUS
CHUHYCa, KOCHYCa U TaHT'€HCa YIJIOB,
PaBHBIX
30°, 45° u 60°; Teopemy 00 u3-
MEHEHHH CHHYCA, KOCUHYCA U
TaHI€HCa IPU BO3PACTAHUM YIJIA;
TEOPEMY O HEPABEHCTBE
TPEYroJbHUKA. YMETh: peliaTh
3a/1a4y 110 TEME
38. KonTpoabHasi padora Ne 1 3HaTh: NOHATUE CUHYCA U TAHI'€HCa KonTposb u KonTposbhas
4: «OcHOBHbIE OCTpOTIO yrja B IpAMOYrOJbHOM CaMOKOHTPOJIb pabota
TPUTOHOMETPHYECKH e TPEYTOJIbHUKE; OCHOBHBIE TPUTOHO- M3YYEHHBIX
TOXKAeCTBA. 3HAYCHHUS METPUUYECKUE TOKIECTBA; (POPMYIIBI 3aHATUN
CHHYCA, KOCHHYCA B IIPUBEICHUS
TAHI€HCa HEKOTOPBIX VYMeTb: pemats 3a/1a4u 110 TeEME
YIJIOB»
§ 8. lekapToBbl KOOPAMHATHI HA MJI0cKocTH (11 yacos)l
39. OmnpeneneHne  J1€KapTOBBIX \ 3HATh: IOHATHS KOOPANHATHOU @DpoHTaIbHAS U Pemenue
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Ne Tema ypoka Koa- ILnanupyeMsblie pe3ybTaThl dDopMa 3aHATHH ®opma Mara Koppe
ypoKa BO o0y4eHuUs KOHTPOJIs KIust
4acos
KOOpJMHAT IJIOCKOCTH, KOOPJIMHATHBIX UHAMBUAYyaJlbHAa | 3aj]ad [0
yeTBepTel, KOOPAUHAT TOUKH. 1 paboTa TrOTOBBIM
YMeTh: pemaTh 3a1a4u 10 TeEME yepTeKam
40. Koopaunats! cepeuHbl 3HaTh: GOPMYIIbI BEIUUCICHUS ®poHTaNbHAS U Koncnexr,
otpeska. PaccrosiHue Mexay KOOpJMHAT CEpPEeIMHbI OTPE3Ka, uHAuBUAYyalbHa | Pemenue
TOYKaMH paccTOSHUS MEXAy TOUKaMHU. a1 paboTa 3aJa4 1o
YMeTh: pemaTh 3a4a4u 10 TeEMe TOTOBBIM
yeprexam
41. Koopaunats! cepennnsl 3HaTh: GOPMYIIBI BEIUUCICHUS Pab6ora c Pemenne
otpeska. PaccrosiHue Mmexay KOOpPJIMHAT CEpPEeINHbI OTPE3Ka, y4eOHUKOM, 3aja4 1o
Toukamu. Pemenue 3anau paccTOSIHUS MEX/1y TOUKaMHU. bpoHTanbHas U TOTOBBIM
YMeTh: pemaTh 3aa4u 10 TeEMe UHAMBUAyallbHA | YepTexam
s paboTa
42. YpaBHEHHE OKPYKHOCTH 3HaTh: MOHATHE ypaBHEHUs (GUTYpbl | DpoHTAIbHAS U Pemenue
B JEKapTOBBIX KOOpPJAMHATAX HA | MHAWBUAyalbHa | 3a/1ady o
IUIOCKOCTH; YpaBHEHHE OKPYKHOCTH. | s paboTta TOTOBBIM
YMeTh: pemars 3a/1a4i 110 TEME yepTeKam
43. YpaBHenue MPSMOW. 3HaTh: ypaBHEHUE NpsMOW. YMeTh: | DpoHTaiabHas U Pemienue
Koopaunatst TOYKHU peuaTh 3a/1a4u 1o TeMe WHIUBHlyaJIbHA | 3a]ad 1o
[epeCeYCHUs IPSIMBIX g paboTa TrOTOBBIM
yepTekam,
pabora 1o
KapTOYKaM
44, Pacnonoxxenne npsamon 3HATh: IOHATHE YIJIOBOIO KO- ®poHTaNIbHASA U VYerHbii
OTHOCHUTEJILHO CUCTEMBI addunuenTa npsamMoii; WHJIUBHIyaJIbHA | OIpPOC,
KOOpJUHAT. YTJIOBOU JI0Ka3aTeNNbCTBO TOTO, YTO YIIIOBOU 1 pabota pelieHne
K03 (UIIMEHT B YpaBHEHUH KOA(PGUITUEHT MPSMON paBeH 3a/1a4 1o
npsMoil. I'paduk nuHeiHOM TaHI€HCY OCTPOrO YIJia, KOTOPbIN TOTOBBIM
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Ne Tema ypoka Koa- ILnanupyeMsblie pe3ybTaThl dDopMa 3aHATHH ®opma Mara Koppe
ypoKa BO 00yueHust KOHTPOJISA KIUA
4acos
byHKIIN oOpa3yer npsimas ¢ oceto OX, 4To yepTekKaM,,
rpauKoOM JTUHEHHON (QyHKIIUN MIPOBEPOYHAs
SIBJISIETCS TIpsiMast. Y METh: paborta Ha 10
OIPENENIATh PACIIOIOKEHUE MTPSIMOI MHHYT
OTHOCHUTEJIbHO CUCTEMbI KOOP/INHAT;
HaXOJMTh YroJl HaKJIOHA MPSMOM K
ocu Ox
45. YpaBHEHHE OKPYKHOCTH. 3HaTh: ypaBHEHHE OKPYKHOCTH; @poHTANIBHAS U Pemenne
YpaBHeHUE MPSIMOI. PaCIIOJIOKEHUE TTPSIMOM WHIUBUIYATbHA 3a71a4 1o
Pemenne 3amau OTHOCHUTEIIBHO CUCTEMBI KOOPJMHAT; a1 paboTa TOTOBBIM
TOHATHE YTI0BOTO KodhdummeHTa yepTexam
MpsIMOM; YpaBHEHHUE NPSIMOM. YMETh:
peniaTh 3a/1a4 1O TeEME
46. [Tepeceuenne npsiMoii ¢ 3HaTh: pa3IUyHBIE CIy4au ®poHTanbHAs U OpoHTATBHBI
OKPYXHOCTBIO B3aMMHOT'O PACIOJIOKEHUS IPSIMOM U | MHAWBUAyalbHA i ompoc,
OKPYXHOCTH. YMETh: ONPEIEIATh g paboTa pelieHue
B3aUMHOE PACIIOJIOKEHUE MPAMOI U 3a/1a4 1o
OKPYXHOCTH TrOTOBBIM
yepTeKam
47. Ornpenenenue cuHyca, 3HaTh: NOHATHUS CUHYCA, KOCHHYCA, @poHTANIBHAS U Pemenue
KOCHHYCA M TaHT'€HCa TSt TanreHca s yrioB oT 0° mo 180°; WHIUBUyalIbHA 3a7a4 I1o
moboro yria ot 0° 1o 180° dbopmynsl npuBeneHus sin (180° - a) s paboTa TOTOBBIM
=sin a, cos (180° - a) = -cos a, tg yepTekam,
(180° — a) = —tg a. YMmeTh: pemiarhb MIPOBEPOYHAs
3a71a4U 110 TEME pabora Ha 10
MUHYT
48. Pemenne 3agau no reme 3HaTh: GOPMYIBI BEIYUCICHHS @poHTaNIbHAS U Pemenue
«/lexapToBBI KOOPAUHATHI KOOPJMHAT CEPEINHBI OTPE3Ka, WHJUBHIyaJIbHA 3a/1a4 1o
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Ne Tema ypoka Koa- ILnanupyeMsblie pe3ybTaThl dDopMa 3aHATHH ®opma Mara Koppe
ypoKa BO o0y4eHuUs KOHTPOJIsI KIMA
4acos
Ha IUIOCKOCTHU» paccTOsIHUS MEX/1y TOUKaMHU; 1 paboTa rOTOBBIM
ypaBHEHHS OKPY>KHOCTHU U MPSMOH; yepTeKam
pa3IMyHbIe cllydau B3aUMHOTO
PacCIONOKEHUS PSIMOU U
OKPY>KHOCTH; TIOHSATHS CUHYCA,
KOCUHYCa, TAaHTeHca /1Sl yrioB oT 0°
1o 180°; hopmysbl IpUBEACHUS SIn
(180° - a) =sin a, cos (180° - a) = -
cos a, tg (180° — a) = —tg a. YMeTh:
pemaTh 3a/1a4u 1o TeMe
49, KourpoabsHnas padora Ne 5. KonTtponsHas padota Kontposs u KonTtponpHas
JlekapTOBbI KOOPAUHATBHI CaMOKOHTPOJIb pabota
HA MJIOCKOCTH M3YYEHHBIX
3aHATUN
§ 9. IBu:xenus (7 4acos)
50. [IpeobpazoBanue duryp. 3HaTh: MOHATHUS TTPeoOpa30BaHUS PaboTa c Pemenue
CpoiicTBa ABMKEHUS (burypsl, IBHKEHUS; CBOMCTBA yu4eOHUKOM, 3aJa4 1o
JBUKEHHUH. YMETh: perarh 3a/1a4uu dbpoHTanbHAS U TOTOBBIM
1o TeMe UHAMBUAYyallbHA | YepTexam
s paboTa
o1. CuMMeTpHsi OTHOCUTEIBHO 3HaTh: MOHATUS CUMMETPUU ®poHTaNbHAS U Pemenue
To4Ykd. CUMMETpHS OTHO- OTHOCHUTEIILHO TOYKH U CUMMETPHH WHAWBUAyallbHA | 3aj]ad 1o
CUTENILHO MPSMOM OTHOCHUTEIILHO MPSAMOIi; g paboTa TOTOBBIM
JI0Ka3aTeNIbCTBO TOTO, YTO yepTeKam

CHUMMCTpPHUA OTHOCUTCIIBHO TOYKH U
CUMMCTPUA OTHOCHUTCIIBHO HpHMOﬁ
SABJIAIOTCA IBUXXCHUAMMU.

YMeTs: peuaTth 3ala4u 110 TEMC
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Ne Tema ypoka Koa- ILnanupyeMsblie pe3ybTaThl dDopMa 3aHATHH ®opma Mara Koppe
ypoKa BO 00yueHust KOHTPOJISA KIUA
4acoB
52. [ToBopoTt 3HaTh: MOHATHE TTOBOPOTA. Y METh! ®poHTanbHAS U Pabotay
CTPOUTH T€OMETPUIECKHE (PUTYPHI, WHIUBHUIyaJIbHA | JOCKH,
MOJTYYCHHBIC U3 JAHHBIX TIPH 1 paboTa pelieHue
IIOBOPOTE 3a/1a4 1o
TOTOBBIM
yeprexam
IV YerBepTh
53. [TapamtensHbI IEPEHOC U 3HaTh: NOHATHE NAPAIIIEITBHOIO @poHTANIBHAS U Pemenne
€ro CBOMCTBA MepeHoca; CBOMCTBA MapajiebHOTO WHAUBUAyaJIbHA 3aja4 1o
CymiecTBoBaHUE U MepeHoca; TEOpemMy 0 s paboTta TOTOBBIM
€MHCTBEHHOCTh CYIIIECTBOBAHUH U €IMHCTBEHHOCTH yepTexRam
MapajuIeIbHOTO NEPEHOCA MapajuIeIbHOTO NIEpeHoca. Y METh:
penaTh 3a/1a4 1O TEME
54, CoHanpaBJI€HHOCTb 3HaTh: MOHATUSA COHAMPABIECHHBIX U ®poHTanbHAS U Pemenue
noynpsMbIX. PaBeHcTBO IIPOTUBOIOJIOKHO HAaIIPaBJIEHHBIX WHJUBHIyaJIbHA 3a/1a4 1o
¢buryp MOJTYIPSIMBIX, PaBHBIX (Uryp. s paboTta TOTOBBIM
YMeTh: pemats 3aJ1a4 110 TEME yepTeKam
55. Pemrenue 3amay mo reme 3HaTh: MMOHATHUS OBHKCHUS, ®poHTaabHAsS U Penrenue
«/IBrxeHus» CUMMETPUU OTHOCHUTEJIBHO TOUKH U WHUBHIyaJIbHA 3a/1a4 1o
CUMMETPUU OTHOCHUTEIIBHO IPSIMOM, g paboTa TrOTOBBIM
napajieIbHOr0 IEPEeHoca, OBOpOTa yepTekam
Y UX CBOMCTBA. YMETh: periaTh
3a/1a4y 10 TEME
56. IIpakTHyeckasi padora mo 3HaTh: MOHATUS JBUKEHUS, CaMOKOHTPOJIb [IpakTuuecka
TeMe: «/IBUKeHUsD) CUMMETPUU OTHOCHUTEJIBHO TOUKH U M3Y4YEHHBIX a1 pabota
CUMMETPUU OTHOCHUTEIILHO MPSIMOM, 3aHATUI

MapajuIesIbHOTO MEPEeHOca, IOBOPOTa
Y UX CBOMCTBA. YMETh: pEIIaTh
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Ne Tema ypoka Koa- ILnanupyeMsblie pe3ybTaThl dDopMa 3aHATHH ®opma Mara Koppe
ypOKa BO o0y4eHuUs KOHTPOJIs KIust
4acoB
3a/1a4y 110 TEME
§ 10. Bexrops! (10 yacoB)

57. AOcooTHasg BeJIMUMHA U 1 3HaTh: OHATHS BEKTOPA, ®poHTanbHAS U KoHcrexr,
HaIlpaBJICHHUE BEKTOPA. IPOTUBOIIOJIOKHO HAIIPaBJIEHHBIX U UHAMBUAYyallbHA | pELIeHue
PaBeHcTBO BEKTOPOB. 0J/INHAaKOBO HAlpaBJIEHHBIX BEKTOPOB, | 5 paboTa 3a/1a4 1o
Koopaunarts! BekTopa a0COIOTHOW BEJTMUMHBI BEKTOPA, TOTOBBIM

paBHBIX BEKTOPOB, KOOPAUHAT yepTekKam
BEKTOPA; CBOWCTBA PABHBIX

BEKTOPOB.

YMeTh: pemarh 3aJja4u 10 TEME

58. CrnoxeHue BEKTOpOB. 1 3HaTh: NOHATHUSA CIOXKEHUS BEKTOPOB, | PpOHTAIBHAS U VYcerHbii

Crnoxenue cui Pa3HOCTH BEKTOPOB; ITPAaBUJIA WHIUBHIyaJIbHA | OMNpOC.
TPEYTrOJIbHUKA, MApaJLIEIOrPaMMa; 1 pabora Pemenne
IIPEJICTaBICHUE CUIIBI B BUJE CYMMBI 3aj1ad4 1o
JIBYX CHIL TOTOBBIM
YMeTh: pemars 3a1a4u 10 TeEME yeprexam

59. CrnosxeHue BEKTOpOB. 1 3HATh: IOHATHUE CIOXKEHUS BEKTOPOB, | DpoHTaIbHASA U Pabora y

CnosxeHue cun Pa3HOCTH BEKTOPOB; IIpaBUiIa WHIVBUAYyaJIbHA | JOCKH,
TPEYTrOJIbHUKA, IIapajlIeIorpaMMa. 1 pabora pelieHne
YMeTs: pemars 3a1a4u 10 TeEMe 3aj1a4 1o
rOTOBBIM
4epTeKam

60. YMHO€EHUE BEKTOPa Ha 1 3HATh: IOHATHE IPOU3BEICHMUS ®poHTaNIbHASA U KoHcnexr,
YHCIIO BEKTOpA Ha 4MCJIO; IpaBuiIa WUHIVBHUAYyalIbHA | pELIEHUE

YMHOJKEHUS BEKTOPa Ha YUCIIO; 1 pabora 3ajad4 1o
TeopeMy 00 aOCOIIOTHOM BETNYNHE TOTOBBIM
BEKTOPA, YMHOKEHHOI'O Ha YUCJIO. yepTeKam

YMeTs: peuaTth 3a/la4u 110 TEMC
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Ne Tema ypoka Koa- ILnanupyeMsblie pe3ybTaThl dDopMa 3aHATHH ®opma Mara Koppe
ypoKa BO o0y4eHuUs KOHTPOJIs KIust
4acos
61. Paznoxenue Bexktopa o 1 3HaTh: MOHATHE KOJUIMHEAPHBIX ®poHTanbHAS U NunuBuyan
JIBYM HEKOJUIMHEAPHBIM BEKTOPOB; CBOMCTBO KOJUIMHEAPHBIX MHAMBUAYyallbHAa | BHBIN OmpoC,
BEKTOpam BEKTOPOB; TEOPEMY O PA3JIOKEHUU 1 paboTa pelieHue
BEKTOpa I10 JIByM HEKOJIJIMHEApHBIM 3aJa4 1o
BEKTOpaM. TOTOBBIM
YMeTh: pemaTh 3aa4u 10 TeEMe yeprexam
62. CkansipHO€ MPOU3BEICHUE 1 3HaTh: IOHATHUS CKAJIIPHOTO ®poHTanbHAS U Koncnekr,
BEKTOPOB MIPOU3BEACHUS BEKTOPOB, yIiia WHAMBUAyallbHA | pelleHue
MEXy HEHYJIEBBIMU BEKTOPAMH; a1 paboTa 3aja4 1o
CBOMCTBA CKAJIAPHOTO MPOU3BEACHUS TOTOBBIM
BEKTOPOB; CKAJIIPHOE MTPOU3BE/ICHUE yeprexam
MEePIEeHIUKYISIPHBIX BEKTOPOB.
YMeTh: pemarh 3aJja4u 10 TeEMe
63. CkansipHO€ TTPOU3BEICHUE 1 3HaTh: HOPMYITy CKAIIPHOTO ®poHTaANbHAS U Pa6oTa no
BEKTOPOB IIPOU3BE/ICHUS BEKTOPOB WHAMBUAyaJlbHA | KapTOyKaM
s paboTa
64. Pa3noxxenue Bekropa 1o 1 3HaTh: MOHATHS €IMHUYHOTO ®poHTaNbHAS U Koncnexr,
KOOPJIUHATHBIM BEKTOPaM BEKTOPa, KOOPJMHATHBIX BEKTOPOB; UHAMBHUAyallbHA | pelIeHue
dbopMyny pa3iokeHus BEKTopa Mo g paboTa 3aJa4 1o
KOOPJMHATHBIM BEKTOPAM. TOTOBBIM
YMeTh: pemaTh 3a1a4u 0 TeMe yepTeKam
65. Pemenue 3amay no Teme 1 3HAaTh: MOHATHUS BEKTOPA, ®poHTaNbHAS U Koncnexr,
«BekTopbi» MPOTUBOTIONIOKHO HAIIPABJICHHBIX U WHAMBUAyallbHAa | pElIeHue
OJINHAKOBO HAINPaBJICHHBIX BEKTOPOB, | 5 paboTta 3aja4 1o
a0COTIOTHON BETMYUHBI BEKTOPA, TOTOBBIM
paBHBIX BEKTOPOB, KOOPANHAT BEK- yepTeKam
66. KonTpoubHast padora Ne 6. | 1 TOpA, CI0XKEHUS U Pa3HOCTH KonTpois u KonTposnpHas
BekTopsbl BEKTOPOB, IPOU3BEACHUS BEKTOPA HA | CaMOKOHTPOJIb pabota
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Ne Tema ypoka Koa- ILnanupyeMsblie pe3ybTaThl dDopMa 3aHATHH ®opma Mara Koppe
ypOKa BO o0y4eHuUs KOHTPOJIsA KL UA
4acoB
YHCJIO, CKAJIIPHOTO NIPOU3BEACHUSA M3Y4YEHHBIX
BEKTOPOB, yIjia MEX1y HEHYJIECBBIMU 3aHATUN

BEKTOPaMH, KOJIMHEAPHBIX
BEKTOPOB; CBOMCTBO KOJUTMHEAPHBIX
BEKTOPOB; CBONCTBA JICCTBUI Haj
BEKTOpaMU; MPABUJIA TPEYTrOJIbHUKA
Y napajuiesaorpaMmMa; TeopemMy o
pa3JI0KEeHUN BEKTOPA IO ABYM
HEKOJJIMHEAPHBIM BEKTOPaM;
dbopmyity pa3nokeHus: BEKTopa 1o
KOOPAMHATHBIM BEKTOpaM. ¥ METh:
peuIaTh 3a/1a4u 1o TeMe

IloBTOpeHne Kypca reoMeTpuu 3a 8 kiaace (2 yaca)

67. [ToBTOpEHME IO TeMe 1 3HaTh: MOHATHUS TapaJIeIorpaMma, ®poHTaANbHAS U Pemenue
«YeTbIpexyroJIbHUKI IpsIMOYTOJIbHUKA, poMOa, KBajpara, UHAMBUAyallbHAa | 3a]ad 1o
UX CBOMCTBA U MPU3HAKH. g paboTa TOTOBBIM
YMmeTh: pemaTh 3a1a4u yepTexam
10 TeMe
68. [ToBTOpEeHUE 1 3HaTh: MOHATUA CUHYCA ,KOCUHYCA U ®poHTagbHAS U Pemienue
0 TeMe TaHT'€HCa OCTPOTO yria UHAMBUAyallbHAa | 3a]a4 1o
«Teopema ITucdaropa» IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, g paboTa TOTOBBIM
NEePIEeHIUKYISpa, MTPOBEACHHOTO U3 yepTeKam

TOYKH Ha MIPSAMYIO, TECOPEMY
[Mudaropa u ee ciieACTBUS; TEOPEMY,
oOparnyro Teopeme [Iudaropa.
YMeTh: pemaTh 3a1a4u 10 TeMe
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CIIMCOK JIMTEPATYPbI

Cnucoxk yue0HO — METOIUYECKOM JTUTePaTyphl:
Jns yaurens:

Cocrt. T.A. Bypmucrtpoga.: IIporpammer 0011e00pa3oBaTeNbHBIX YIPEKICHUMN.
I'eomerpus. 7-9 knaccel. / - M.: [Ipocsemenue. 2014.

[Toropenos A.B. I'eomerpust: YueOnuk juist 7-9 ki1. 0011e00pa3oBaTeNbHbIX YUPEKICHHM,
- M.: IIpoceemnienue, 2016.

«Marematukay», Ne 13, 2006r. I'azera: [Ipunosxenue k razere «IlepBoe ceHTAOPSI»».
TemaTtnueckoe MIaHUPOBAHUE U KOHTPOJIbHBIE PAOOTHI.

I'yceB B.A., Mensuuk A.W. JlunaktTudeckue MaTepralibl 0 TEOMETPHUH 7S 8 Kitacca. —
M.: [Ipoceenienue. 2014r.

XKoxos B.W. I'eomerpus, 7-9: Kuura ans yuurens./ - M.: [Ipocs., 2014.

Coct. M.P. PriOnukoBa. I'eomerpusi: 3ajaun Ha TOTOBBIX yepTexax 7-9 kiacchl /. —
Jlyranck, CIT1J] Pe3nukos, 2012.

[ToypouHbIe pa3pabOTKH MO TEOMETPHH. § KiIacc -2-0€ U3/IaHne NepepadoTaHHOE | JIOTL.-

M.: BAKO, 2006( B momo1s MIKOIHOMY YIUTEIIO)

8. Cewménos E. E. N3yyaem reomerpuro: Kaura uist yaanuxcs. - M. : IIpocBenienue, 1998.

9. VYcreeB I. M. IInanuMeTpus B yNpaXKHEHUSX HA TOTOBBIX depTekax. -M.: MocKoBCKHiA

10.

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

23.
24,

penerutop, 1991.

T.B. KonecnukoBa, C.C. MunaeBa. [ MA Maremaruka 9 kmacc. DKcnepuMeHTaIbHas
JK3aMEHallMOHHass pabota. TumoBble TecToBBIe 3amaHust /. — M.: H3maTenbcTBO
«Dx3amen», 2017,

JI.B.Ky3nernosa. COopHUK 3a7aHU# JUIsi TOATOTOBKH K UTOTOBOM arrecTanuu B 9 kiacce/
u ap.— M.: IIpocsemenne, 2017.

HNHTepHET — pecypcebl:

MunuctepctBo obpazoBanus PO: http:// www.ed.gov.ru/ ; http://www.edu.ru
TectupoBanue online: 5 — 11 kmaccer:  http://www.kokch.kts.ru/cdo

Ceth TBOpUECKHX yunTeneit: http://it-n.ru/communities.aspx?cat_no=4510&tmpl=com,
HoBelie TexHomoruu B oOpa3oBanuu: http://edu.secna.ru/main

[TyreBomuTens «B Mupe Hayku» IS IKOJIBHUKOB: http://www.uic.ssu.samara.ru
Merasunuknonenus Kupunna u Medoaus: http://mega.km.ru

caiiTel «QHIMKIONeAni»: http:// www.rubricon.ru/; http://www.encyclopedia.ru

caiT Juis caMooOpa3oBaHUs M OH-JIalH TecTUpOoBaHus: http://uztest.ru/

http://school-collection.edu.ru/ — emunass KoJutekiusi IUQPPOBBIX 00pa3oBaTEIbHBIX
pecypcoB
IToptan Math.ru: 6ubmuoTeKa, MeqMaTeKa, OJTMMITHA B, 3a1a4H, HAyYHbIC [ITKOJIbI,

YUYHUTEIbCKasl, UCTOpUS MaTeMaTHk  http://www.math.ru

[Tnanera "Martemaruka" http://math.child.ru

[Ipuknaanas mareMaTHKa: cripaBoYHMK http://www.pm298.ru

Caiit anemenTapHoit MmareMaTuku Jmutpus ['ymuna  http://www.mathnet.spb.ru
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