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MoACHUTENbHAA 3anncKa
Pa6ouas nporpaMmMa cocTaB/ieHa Ha OCHOBE CeAYHLNX AOKYMEHTOB:

o ®efepanbHOro KOMMNOHEHTA rOCY4apCTBEHHOTO 06pa30BaTe/IbHOrO0
CTaHAapTa OCHOBHOrO 06LLero o6pa3oBaHusa No MaTemMaTuKe;

e [lpumepHOI NporpaMmMbl OCHOBHOrO 06LLLero o6pasoBaHuns No MaTemMaTUKe;

* ABTOPCKOW nporpammbl K y4ebHUKY «["eomeTpus, 7-9 Knacc», aBTopbl
N.C.ATtaHacsaH, B.®.byTysos, C.65.Kagomues u ap.

MpumepHas nporpaMma OCHOBHOIO 06LLero o6pasoBaHusa Mo matemaTuKe U
aBTopcKaa rnporpamma rno reoMeTpun B3siTbl U3 METOAMYECKOTO NMOCOOUS
«Mporpammbl 0611e06pa3oBaTebHbIX yUpexaeHuin knaccbl, TEOMETPUA 7-9
Knacchbl, coctaBuTenb: bypmuctposa T.A n3gatenscteo «l1pocBeLleHne».

Pabouas nporpaMmma paccumtaHa Ha 204 (136+68) yacoB (6 yaca B HeAENIO).

«Anrebpa 9 knacc» aBtopbl KO.H. Makapbiyes, H.I'. MuHgtok, K.M. Hewkos, C.B.
CyBsopoBa. MockBa, «INpocseweHne» 2010r.

«["eomeTpus, 7 - 9» aBtopsbl J1.C. AtaHacaH, B.®. byTtysos, C.b. Kagomues u ap.
M.: IMpoceeLeHune, 2009r.

O6y4eHMne maTeMaTMKe B 9 Knacce HanpaBNeHO Ha AOCTUXKEeHMNE CNeayrLLLnX
Lesnen:

o OBnageHve CUCTEMO MaTeMaTUYECKUX 3HAHUIA N YMEHUIA, HEOOXO4MMbIX
NS MPUMEHEHNSA B NPAKTUYECKON LeATeNIbHOCTU, N3YUYEHNSA CMEXHbIX
ANCUUNANH, NPOAOMKEHNSA 06pa3oBaHus.

* VHTennekTyanbHOe pasBuTue, NPOLO/IHKEHNE (DOPMUPOBAHUNIA KAYeCTB
NNYHOCTW, CBOMNCTBEHHbLIX MaTemMaTUYeCKOWN AeATENIbHOCTW: SCHOCTUN U
TOYHOCTU MbILWNEHUA, KPUTUYHOCTN MbILUNEHUA, UHTYULUN KaK CBEPHYTOrO
CO3HAaHUSA, NOTNYECKOr0 MbILL/IEHUS, 3IEMEHTOB anropuTMMYECKO
KY/bTypbl, MPOCTPAHCTBEHHbIX MPeACTaBNeHnid, CNOCOBHOCTYU K
NPeoAoNeHNIO TPYAHOCTEN.

* ®dopmMmupoBaHuMe npeacTaBneHnini 06 naeax N MeTofax maTeMaTUKN Kak
YHUBepPCanbHOro A3blKa HayKn 1 TEXHWKWK, CpeAcTBa MOAe/IMPOBaHNS
SBNEHUI 1 NPOLECCOB.

* BocnutaHme KynbTypbl IMYHOCTU, BHUMAHUA KaK CBEPHYTOr0 KOHTPONS,
OTHOLUEHUSI K MaTeEMAaTMKe KaK K 4acTu 06LLe4eIoBEHECKOW KyNbTypbl.

Llenblo n3yyeHnss Kypca maTemMaTUKK B 9 Knacce siBNSIeTCS pa3BuUTUe
BbIUNCNTENbHbIX U (hOPMasbHO-0NEPaTUBHbLIX YMEHWIA A0 YPOBHS,
MO3BONAIOLLEr0 YBEPEHHO MCNONb30BATh UX NPW PELLUEHUN 3a4a4 MaTeMaTUKU U
CMEXHbIX NPeAMETOB ((hM3MKa, XMMUS, MH(OPMATMKA W ApYTue), YCBOEHME

annaparta ypaBHeHWIA 1 HepaBeHCTB KaK OCHOBHOIO CpeAcTBa MaTeMaTUYecKoro
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MogennpoBaHnA NpukKnagHblx 3agay, ocywecTBieHNA beHKLI,MOHaﬂbHOﬁ
noaroToBkn LWKOJ/IbHNKOB.

MeToabl N NMpuemMbl, UCMOb3yeMble NpU 06y‘-IeHVII/I MaTeMaTUKe:

e TIpMHUMUNbI TEXHONOTUM YPOBHEBOW AU GhepeHLaLnm

e BnoKM goMalHKUX 3a4aHniA N0 reoMeTpum

e [lpyvMeHeHNe UHTEPAKTUBHOM AOCKM Ha Pa3/IMYHbIX 3Tanax y4ebHOol
AeaTeNbHOCTW ANt aKTUBM3AL MK YYeBGHOro npouecca

®dopMbl KOHTPONIA:

e [unddepeHUnpoBaHHbIE CaMOCTOSATENbHbIE PaboThl, COAepKall e 3a4aHNs
0653aTe/IbHOr0 M MOBbILLIEHHOr0 YPOBHS, pacCynMTaHHble Ha 5-20 MUHYT,
OLEHVBaEMble OTMETKOI «2» - He cfleNlaH 0653aTe/NbHbI YPOBEHb, «3» -
NPaBU/bHO BbIMNONHEH 0653aTeNbHbI/ YPOBEHb, «4» - €CNIN [OMYLEHA OfHA
OLWNBKA UK HECKONIbKO HETOYHOCTEN , «5» - MPaBUIbHO BbINO/HEHbI BCe
3afjaHna UNK JonylleHa HETOYHOCTb, He NPMBeALLAas K HeNpaBUIbHOMY
peLLeHuIo.

e [AunddepeHUNpoBaHHbIE KOHTPONbHbIE PaboTbl, coaepXKallme 3aaaHus
0653aTe/IbHOr0 U NOBbILUEHHOT0 YPOBHS, BPEMS BbINONHEHNS - 40 MUHYT,
OLleHMBaeMble OTMETKOW «2» - He cAenaH 0653aTeNlbHbI YPOBEHb, «3» -
MPaBUbHO BbIMO/HEH 0653aTeNbHbI YPOBEHb, «4» - eCNK A0NyLieHa oAHa
OWNBKa NN HECKONIbKO HETOYHOCTEN, «5» - NpaBUIbHO BbIMOMHEHbI BCE
3afjaHnsa UK JonylleHa HETOYHOCTb, He NpuBeALWas K HenpaBuUabHOMY
PELLEHUIO.

O6uwan xapaKTepucTmka yuyebHoro npeamera

MaTemaTnyeckoe 06pa3oBaHie B OCHOBHOW LLKOME CKNaAblBAeTCS M3 CeAyoLWwmnx
coiepyKaTeNbHbIX KOMNOHEHTOB reoMeTpumn. B CBOeli COBOKYMHOCTU OHU
OTpaXKaloT 60ratblii ONbIT 06YYEHUS MaTeMaTUKe B Halliell CTpaHe, yYUTbIBalOT
COBpeMeHHble TEHAEHLIMWN 0Te4yeCTBEHHON M 3apy6eXKHON LLIKOMbI U NO3BONSAOT
peann3oBaTh NOCTaB/MEHHbIE Nepes WKONbHbIM 06pa3oBaHUEM LieNN Ha
MHOPMALMOHHO eMKOM 1 MPaKTUYECKN 3HAYMMOM MaTepuane. ITu
cofiepxXaTeNbHble KOMMNOHEHTbI, Pa3BMBasiCb Ha NPOTSHXKEHUN BCeX NET 06yUeHus,
ecTeCTBEHHbIM 06pa3oM nepennieTatoTCa U B3aMMO/ENCTBYIOT B YUeOHbIX Kypcax.

feoMeTpusi — OAWNH U3 BaXXHENLLINX KOMMNOHEHTOB MaTeMaTUYeCKoro
06pa3oBaHusa, HEO6XOANMbBIN AN NPUOBPETEHNA KOHKPETHbLIX 3HAHWI O
MPOCTPAHCTBE U MPaKTUYECKM 3HAYMMbIX YMEHWA, POPMUPOBAHUSA A3blKa
onuncaHnsa 06bEKTOB OKPYXKaloLWero Mupa, ANns pasBuTns NPOCTPaHCTBEHHOIO
BOOOpaXeHUA N UHTYULUKN, MaTeMaTUYEeCKOW KYNbTYypbl, AN 3CTETUYECKOro
BOCNMUTaHUA 06y4aloLmxcs. M3yueHne reomeTpum BHOCUT BK/a[ B pa3BuTue
NOTNYeCKOro MbllWNEHNA, B )OPMMPOBaHME NOHATUA [OKa3aTe/bCTBa.
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COLEP>XAHWVE OBYUEHUNA
CopiepxxaHue matepuana
KonnyecTBo 4acoB

XapakTepuCcTUKa 0CHOBHbIX BUAOB AeATeNbHOCTM obyyatowierocsi(Ha ypoBHe
y4YeOHbIX AeCTBUN)

BekTopbl. MeToa KoopagnHat
18

MoHATME BeKTOpa. PaBeHCTBO BeKTOPOB. C/IOXEHME W BblUMTAHNE BEKTOPOB.
YMHOX€eHMe BEKTOpa Ha YyMco. PasnoxXeHue BeKTOpa Mo ABYM HEKONNMHEapHbIM
BekTopaMm. KoopavHaTbl BekTopa. MpocTeiillne 3agaum B KOOpAMHaTaX.
YpaBHEHUS OKPY>KHOCTW 1 NPAMOIA. MpuMeHeHe BEKTOPOB 1 KOOPAMHAT Npu
peLleHnn 3aaau.

Hay4MTb 06yYalOLLMXCA BbINOMHATL AeCTBUSA Haf BEKTOPaMU Kak
HanpaB/fIeHHbIMU OTPE3KaMM, YTO BaXXHO NS NMPUMEHEHNS BEKTOPOB B (IU3VKE;
MO3HAKOMUTb C MUCNONb30BaHMEM BEKTOPOB U MeTOZa KOOPAUHAT NP peLleHnm
reoMeTpMUecKnx 3agau.

2. COOTHOLLEHMS MEX/Y CTOPOHAMW U yramu TpeyrosibHuKa. CKansipHoe
nponsBefileHNe BEKTOPOB

11

CUWHYC, KOCUHYC W TaHFeHC yrna. TeopeMbl CUHYCOB U KOCUHYCOB. PelleHue
TPeYronbHUKoB. CKansipHOe NPon3Be/ieHNne BEKTOPOB U €ro NpPYMEHeHNe B
reoMeTpuyeckmnx 3afavax.

pa3BnUTb yMEHUE 06yL|a+om,|/|xc;| MPUMEHATDL TpMFOHOMGTpI/I‘-IGCKVIVI arnrnapart npu
peweHnn reoMeTpUYECKNX 3adad.

3. [lHa OKPY)XXHOCTMX 1 Nnouwadb Kpyra
12

MpaBUbHbIE MHOTOYTONbHUKNA. OKPYXXHOCTW, ONUCAHHAas 0KONO NPaBUIbHOTO
MHOTOYro/IbHUKa W BMCaHHas B HEro. MocTpoeHne NpaBubHbIX
MHOTOYrOoNbHUKOB. JN1HA OKPYXXHOCTW. Mnowaab Kpyra.



paclwumnpnTb 3HaHNE o6yL|arou_w1xc9| 0 MHOTOYTroJibHNKax; PaCcCMOTPETb MOHATUA
OANHBI OKPY>XXHOCTU U MnMaowaan Kpyra u CbOpMyfIbI Ana nxX BblYNCNEHUA..

4. 1BN>XeHunA
8

OTo6GpaXkeHne NAOCKOCTY Ha cebs. MoHaTHe ABMXeHus. OceBasi U LieHTpasbHas
cuMMeTpum. MapannensHblii nepeHoc. MoBOpPOT. HanoxeHus 1 ABUKEHNUS.

MO3HAKOMUTbL 00yYalOLMXCA C MOHATUEM [BUXEHUA W €r0 CBOMCTBaMMU, C
OCHOBHbIMY BUaMW ABVKEHWIA, CO B3aMMOOTHOLLIEHUSMU HANO0XEHWNIA 1
LBVDKEHUA.

5. INporpeccuun
15

ApudmeTnyeckas n reometTpuyeckas nporpeccun. ®opmynbl N-ro YaeHa u CyMMbl
MepBbIX M YNeHOB nporpeccun. beckoHeuHo yobiBatoLLLas reomeTpuyecKas
nporpeccus.

[aTb NOHATUSA 06 apuMETUYECKON 1 FTeOMETPUUYECKOI NPOrpeccusx Kak
YMCNOBbIX MOC/eA0BaTENbHOCTAX 0COBOro BMAA.

PaboTa ¢ (hopMynaMu N-ro YsieHa u CyMMbl NEPBbIX N YEHOB NPOrpPeccutis,
MOMWMO CBOEr0 OCHOBHOIO Ha3HAYeHUs, NO3BO/SET HEOAHOKPATHO BO3BpPaLLaThCs
K BbIYMCNEHUAM, TOXAECTBEHHbIM NPe0OPa3oBaHNsAM, PELLEHUIO YPABHEHWNA,
HEPaBEHCTB, CUCTEM.

PaccMaTpMBalOTCA XapaKTepUCTUUYECKMe CBOMCTBA apudmMeTUUecKol 1
reoMeTPUYEecKoli MPorpeccuid, YTo NO3BOMSET PACcLLUMPUTL KPYT Npeanaraembix
3ajau.

6. HauanbHble CBeAEHUS U3 CTEpeoMeTpuUmn

8. MpegMeT cTepeoMeTpun. FeoMeTpuUeckne Tena 1 NOBEPXHOCTY.
MHOrorpaHHUKK: Npusma, napannenenunen, nupaMuaa, Gopmynbl ans
BblUMCNEHNS UX 06bEMOB. Tenla M MOBEPXHOCTYM BPALLEHUS: LMAVHAP, KOHYC,
cthepa, wap, GopMynbl AN BbIYUCIEHUS X 06BEMOB.

[aTb HayanbHOe NpeacTaB/eHNE O TeflaX U NOBEPXHOCTAX B NPOCTPaHCTBE;
NO3HaKOMWUTb YyYallMXCs C OCHOBHbIMWU popmynamMu A15 BblYUCNEHUA NaoWaaen
NMOBEPXHOCTEN N 06bEMOB Ter.

7. O6 akcmomax reomeTpumu



2. AKC/OMbI TeOMeTprM

[aTth 6onee rny6okKoe NpefcTaBneHne 0 CUCTEME aKCUOM NIAaHUMETPUN U
aKCMOMATMYECKOM MeToje

8. NoBTOpeHMe. PellueHne 3agay
9. Y4yebHO-TeEMATMYECKUIA NaH
[MnaBa IX- X. BekTopbl. MeTog KoopaguHaTt

MoHATME BeKTOpa. PaBeHCTBO BEKTOPOB. CNOXEHUe U BblUMTaHNe BEKTOPOB.
YMHOX€eHMe BEKTopa Ha uncno. Pa3noxeHune BeKTopa Mo BYM HEKONIMHEapHbIM
BekTOpaM. KoopanHatbl BekTopa. MpocTeiiluve 3agauv B KOOpANHaTaX.
YpaBHEHUS OKPY>KHOCTW U NPAMOIA. MpuMeHeHe BEKTOPOB M KOOPAUHAT Npu
peLleHnn 3aaau.

Llenb: HayunTb o6yL|arou_quc;| BbIMMO/IHATb ,D,EVICTBI/IFI Ha[ BEKTOPaMN KaK
HanpaBAeHHbIMW OTPE3KaMW, YTO BaXXHO A4 NMPUMEHEHNA BEKTOPOB B cbw3v||<e;
MO3HAKOMWTbL C UCNOJ/Ib30BaHNEM BEKTOPOB N METOAA KOOpAUHAT MpPU peeHnmn
reoMmeTpnyecKnx safad.

BekTop onpefenserca Kak HanpaB/ieHHbI OTPE30K 1 AeNCTBUA Haf BEKTOpamm
BBOAATCA TaK, KaK 3TO NPUHATO B hn3MKe, T. €. KaK AelCTBUS C HanpaBieHHbIMU
oTpe3kamu. OCHOBHOE BHMMaHMeE JOMKHO ObiTb YAeNeHO BblpaboTKE YMEHMN
BbINOMHATbL Onepaunn Haf BeKTopamu (CKnadbiBaTb BEKTOPbI MO NpaBuiam
TpeyronbHMKa 1 napannenorpammMa, CTPOUTb BEKTOP, PaBHbIA Pa3HOCTU ABYX
laHHbIX BEKTOPOB, a TaKXXe BEKTOP, paBHbI NPOM3BEAEHMIO aHHOIO BEKTOPA Ha
[laHHOE YKcno);

Ha npumepax nokasbiBaeTcsl, KaKk BEKTOPbl MOTYT NPUMEHSTLCS K PELLEHNIO
reoMeTpruyecknx 3agad. [eMoHcTpupyetca sPeKTUBHOCTb NPUMEHEHUS hOpMYN
ANS KOOPAMHAT CepeiHbl OTPE3Ka, PacCTOSTHUA MeXAY ABYMS TOUKaMU,
YPaBHEHWNI OKPYXHOCTU N NPSAMON B KOHKPETHbIX FEOMETPUYECKUX 3afiadyax, TEM
caMbIM [aeTca npeacTtaBneHne 06 N3YUYEHUN TeOMETPUYECKUX (IUTYP C MOMOLLbHO
METO/0B anreopbl.

FnaBa X1. COOTHOLLUEHMA MeXQy CTOPOHaMM U yrnaMu TpeyrofibHUKa.
CKansipHoe Npon3BefeHNe BEKTOPOB

CUWHYC, KOCUHYC W TaHTeHC yrna. Teopembl CUHYCOB U KOCUHYCOB. PelleHne
TPeyronbHNKoB. CKansipHoe Npoun3BefeHne BEKTOPOB U €ro NPUMEHEHUE B
reoMeTpuyeckmnx 3afavax.

Llenb: pasBuTb ymeHune 06yqarou_\|/|xcs-| NMPUMEHATDL TpVIFOHOMGTpVI‘-I@CKVIVI arnnapart
npun peweHnin TEOMeTPUHECKNX 3adad.



CuHyc 1 KocuHyc nto6oro yrna ot 0° go 180° BBOAATCSA C NOMOLbIO eANHNYHOW
MONTYOKPY>KHOCTW, A0Ka3blBalOTCS TEOPEMbI CUHYCOB U KOCUHYCOB U BbIBOAUTCA
elle ogHa hopmyna nnowiaan TpeyroibHUKN (MonoBMHa NPOM3BEAEHNA ABYX
CTOPOH Ha CUMHYC yrna Mexay Humm). IToT annapaTt NPUMeHSAETCA K PELLEeHMIO
TPeyronbHUKOB.

CkanspHoe nNpou3BefeHe BEKTOPOB BBOAUTCS KaK B (hM3nKe (Mpon3BeaeHne ans
BEKTOPOB Ha KOCUHYC yrna Mexay HuMu). PaccMaTpuBatoTCs CBOMCTBA
CKaNsiPHOTO MPOM3BEAEHNS N ero NPUMEHEHMNE NPU PELLEHUN TEOMETPUYECKMX
3afau.

OCHOBHOE BHVMMaHWe cneayeT yaennTb BbIpaboTKe MPOUYHbIX HaBbIKOB B
NPUMEHEHUN TPUTOHOMETPUYECKOTO annaparta npu peLleHnn reoMeTpruyecknx
3afau.

[MnaBa XIl. AnnHa OKpPY>XHOCTU M naowagb Kpyra

MpaBuNbHble MHOTOYTONbHUKN. OKPYXXHOCTU, OMMCaHHas 0KOM0 NMPaBU/IbHOTO
MHOTOYrofisHMKa 1 BnucaHHas B Hero. MocTpoeHne nNpaBubHbIX
MHOTOYroMbHUKOB. [A1HA OKPYXXHOCTW. Mnowaab Kpyra.

Llenb: paclwimpuTb 3HaHME 0BYYalOLUXCS O MHOTOYroNbHUKAX; PaCCMOTPETb
MOHATUS A/INHbI OKPY>KHOCTW M NOWAAN Kpyra u hopMynbl ANs UX BblYUCIEHUS.

B Hauane Tembl AaeTca onpeaeneHne nNpaBuabHOIO MHOTOYTrO/IbHUKA U
paccMaTpUBalOTCs TeOPeMbl 06 OKPYXXHOCTSX, OMMCAHHOW OKOMO NPaBUbHOIO
MHOTOYro/ibHUKa 1 BMMCaHHOW B Hero. C MOMOLLbI0 OMUCAHHOM OKPYXXHOCTY
peLlaTCa 3a4a4un 0 NOCTPOEHUN NPaBUILHOTO LLIECTUYTONbHUKA U NPaBUILHOTO
2N-YroNbHUKA, €CNN aH NPaBUbHbIN N-YTONbHUK.

®opMynbl, BbipaXatoll e CTOPOHY NPaBUIbLHOIO MHOTOYroNbHUKA W paanyc
BNNCAHHOI B HEFrO OKPYXXHOCTW Yepe3 pafnyc ONMCaHHO! OKPYXXHOCTMH,
MCNONb3YHTCA NPU BbiBOAE (HOPMYN AMNHbLI OKPYXXHOCTW ¥ NAoLaamn Kpyra.
BblBOA onuMpaeTcs Ha MHTYUTUBHOe MNpeAcTaBeHne 0 Npeaene: npu
HEOrpaHNYeHHOM YBeIMYEeHUN YMCia CTOPOH NPaBUIbHOFO MHOTOYTO/bHYKA,
BMNCAHHOIO B OKPYXXHOCTb, €ro NepumeTp CTPEMUTCA K ANTMHE 3TOW OKPYXXHOCTH,
a nnoulagb — K nnowaamn Kpyra, orpaHUYeHHOro OKPYXXHOCTbIO.

[Mnasa XIIl. ABvmxeHUA

OTob6paxeHMe NA0CKOCTU Ha cebs. MoHATMe ABMKeHUs. OceBas U LieHTpanbHas
cuMMeTpuK. MapannensHblii nepeHoc. MoBOPOT. HaNoXeHWs 1 ABUKEHUS.

Llenb: no3HaKoOMUTb 06YyYatoLLNXCA C NOHATUEM ABVKEHUA W €ro CBOKCTBamu, ¢
OCHOBHbIMU BMAAMW ABVKEHWNI, CO B3aMMOOTHOLLIEHUAMWN HaNTIOXEHUIA 1
LBVDKEHUA.



[BWXeHMe NNOCKOCTM BBOANUTCS KakK 0TOBpaXKeHWe NAOCKOCTU Ha cebs,
COXpaHstolLlee paccTostHMe Mexay Toukamu. Mpu pacCMOTPEHUN BMAOB ABVXKEHUN
OCHOBHOE BHMMaHWe yfenseTcs nocTPOeHNo 06pa3oB ToUekK, NPSMbIX, OTPE3KOB,
TPeYroNbHWKOB MpPY 0CEBOW W LEHTPaNbHO CUMMETPUAX, NapaniesbHOM
nepeHoce, NoBopoTe. Ha apdeKTHbIX NpUMepax NokKasbiBaeTcs NPUMEHEHNE
ABWXXEHWIA NPW peLleHnn reoMeTpuyecKnx 3aiau.

[MTOHATWNE HANOXXEHUSA OTHOCUTCA B JAHHOM KYpCe K UMC/ly OCHOBHbIX MOHATUMNA.
JloKasbIiBaeTCA, UTO MOHATUA HANTIOXKEHUSA U ABUXKEHUSA ABNAKOTCA
3KBUBANIEHTHbLIMU: NH0O0E HaNOXKEeHMe ABNAETCA ABVMXXEHNEM MJTOCKOCTU U
06paTHO. N3yyeHne foKa3aTeNnbLCTBa He ABNAeTCA 06a3aTeNbHbIM, OAHaKO cneayet
paCCMOTPETL CBA3b MOHATUIA HaNOXEHNS U OBVOKEHUSA.

[MnaBa X1V. HayanbHble cBeleHUA U3 CTepeoMeTpun

MpeaMeT cTepeoMeTpun. FeomMeTpUYecKme Tena 1 NoBepxHoOCTU. MHOrorpaHHMKK:
npu3ma, napannenenunen, nupamuaa, GopmMynbl 415 BbIYUCNEHUS UX 06BEMOB.
Tena 1 NOBEPXHOCTM BpaLLeHNs: UMAMHAP, KOHYC, cdepa, LWwap, popMynbl Ans
BblUMCNEHNS UX 06BEMOB.

Llenb: gatb HavyanbHOE NpeAcTaB/leHNE O TeflaX U NOBEPXHOCTAX B MPOCTPAHCTBE;
MO3HaKOMWUTb YYallNUXCsH C OCHOBHbIMW hopMynamu AN18 BblYMCNEHUA NaoWwaaen
NMOBEPXHOCTEN N 06bEMOB Ter.

PaccmoTpeHMe NPOCTEALLNX MHOFOrpaHHMKOB (Npu13Mbl, Napannenenuneaa,
nupamMmnibl), a TakXKe Tes 1 NOBEPXHOCTEN BpalleHMsa (UMANHAPa, KOHyca, ciepsl,
Lapa) NPOBOAMTCS Ha OCHOBE HarnsfHbIX NpefcTaBneHnid, 6e3 npuBeveHns
aKCcuoMm cTtepeomeTpun. ®opMy bl ANS BbIYMCNEHUSA 06BEMOB YKa3aHHbIX Ten
BbIBOAATCSA Ha OCHOBE NMpMHUMNa KaBanbepu, (hopmysibl Ans BblHYUC/IEHNA
nnowazen 60KOBbIX NOBEPXHOCTEN LUANHAPA M KOHYCA NOyHakTCs C MOMOLLbHO
pa3BepTOK 3TUX MOBEPXHOCTEN, (hopMyna nnaowaan chepbl NpuBoanTcs 6e3
o6ocHOBaHWA.

O6 akcMomax CTepeoMeTpumn
Becefa 06 akcmomax reoMeTpum.

Llenb: gatb 6onee rny6okoe npeAcTaBneHne 0 CUCTEMe aKCUOM MIaHUMETPUMN U
aKC1oOMaTMYeCKOM MeTofe.

B gaHHOI TemMe pacCKasblBaeTCs O Pas/IMUHbIX CUCTEMAX aKCMOM FeoMeTpum, B
4aCTHOCTW O Pa3/INUHbIX cnocobax BBeAeHUS NOHATUS paBeHCTBaA Uryp.

MoBTOpEHMEe



Llenb: MoBTOpeHue, 0606LLEHNE U cUcTEMATU3ALMUSA 3HAHWIA, YMEHUIA N HAaBbIKOB
3a Kypc reoMeTpum 7-9 Knaccos.

Cnocobbl AOCTVXKEHMA U (DOPMbI OLIEHKM Pe3y/ibTaToB 00yUeHUs.

CogepxaHue n 06bem MaTepuana, nognexawlero rnpoBepke, onpenendeTca
I'IpOFp&MMOI7I. [py NpoBepKe yCBOEHUA MaTepuana HY>XHO BbISABNATL MOJTHOTY,
MPOYHOCTb YCBOEHUA yHalMMNCA TEOPUN N YMEHUA MPUMEHATDL €€ Ha NMPaKTUKE B
3HaKOMbIX N HE3HAKOMbIX CUTYalUUAX.

OCHOBHbIMI (hopMaMu NMPOBEPKMN 3HAHWUIA N YMEHUIA, yuallMXCs N0 MaTeMaThKe
SIBNSOTCA NUCbMeHHas KOHTPO/bHas paboTa M YCTHbIA onpoc.

OueHKa YCTHbIX OTBETOB y4alluXcs.
OTBeT oueHMBaeTCA OTMEeTKOW «5», ecnu YYEHUNK:

1 MONHO pacKpbln cofepXkaHne matepuana B 06bemMe, NpesycMOTPEHHOM
NporpamMmmon 1 y4ebHNKoM;

2. V3N10XKWUN MaTepuas rpaMoTHbIM S3bIKOM B OMNpeAesieHHOMN IOrMYeckKoin

nocnefoBaTe/lbHOCTU, TOYHO UCMOMb3YS MaTeMaTUYeCKYH0 TEPMUHONOTUIO U

CUMBOJ/INKY;

MPaBU/IbHO BbIMOIHWUA PUCYHKWN, YepTEXN, rpaduKn, ConyTCTBYIOLME OTBETY;

4. noKasasl YMeHMe UNNKCTPMPOBaTb TEOPETUYECKME MOMNOXKEHNS KOHKPETHLIMM
npuMepamu, NPUMEHSATb UX B HOBOW CUTyaLuu Npu BbINONHEHWN
MPaKTUYeCcKoro 3afaHns

w

OTBeT oLeHMBaeTCA OTMETKOWN «4», eCNN OH yA0B/1ETBOPEH B OCHOBHOM
TpE6OBaHI/IFIM Ha OTMETKY «5», HO Mpu 3TOM UMEET OAMH U3 HEJOCTATKOB:

1 B M3N0XEHWUM A0NYyLleHbl He6OMbLUNE NPOGENbI, HE NCKA3UBLLNE
MaTEMaTUYECKOr0 COEPXKaHWs OTBETA, UCMPaBEHHbIE MO 3aMeYaHuto
yunTens.

2. [onNyLLUeHbl OWNGKM N 6onee BYX HeJ0UYETOB MPW OCBELLEHUN
BTOPOCTEMEHHbIX BOMPOCOB UMW B BbIKNaAKax, KOTOPbIE YUEHUK IETKO
MCMPaBW/ MO 3aMeYaHnI0 yuuTens.

OTMeTKa «3» CTaBUTCA B C/eAyOLLINX CyYasX:

1 HenonHoO WM HemocneaoBaTe/lbHO PacKpPbITO COAePXKaHve maTepuana, Ho
MoKaszaHo 06LLee NOHMMaHKe BOMpPOca 1 NPoAeMOHCTPMPOBaHbI YMeHUS,
[0CTATOUHbIE AN15 AaNbHELIEro yCBOeHMs MPOrpaMMHOro Matepuana
(onpefeneHHble «Tpe6GoBaHUAMI K MaTeMaTUYECKON MOAroTOBKE YUallliiXcs»).

2. VUMENuUchb 3aTpyHEHNUs WA AONYLLEHbI OLIMGKX B ONPeAeNeHNI NOHATUIA 1,
CMONb30BaHUM MaTEMATUYECKO TEPMUHONOMMM, YepTexax, BbiKnaakax,
MCMNPaB/EHHbIE MOC/NE HECKOMbKNX HABOAALLMX BOMPOCOB YUUTENS;



3. YYEHUK He CrpaBuIcs ¢ NPUMEHEHUEM TEOPUW B HOBOI CUTYyaLMn Npu
BbINO/IHEHUW MPAKTUYECKOr0 3a/aHusl, HO BbIMOHUA 3a/laHNS 0643aTe/bHOrO0
YPOBHSI CNOXHOCTK MO AaHHOW TeME;

4. npw 3HaHUM TEOPETUYECKOr0 MaTepumana BbisSB/IEHO HEAOCTATOUYHO
CHOPMMPOBAHHBLIX YMEHUIA 1 HABbIKOB.

OTMeTKa «2» CTaBUTCA B CreAyOLLMX CyYasX:

1 He pacKpbITO OCHOBHOE COAEPXKaHue y4e6HOro Matepuana;

2. 06Hapy>eHO He3HaHue UK HenoHMMaHWe Y4eHUKOM 60/bLLei U Hambonee
BXHOI YacTy yueGHOro MaTepmana;

3. gonyuleHbl OWNGKKX B ONpeaeneHn NOHATWIA, NpX UCNOMb30BaHNN
MaTeMaT1yecKoli TEPMUHONOTUM, B PUCYHKAX, YepTexax unm rpagukax, B
BbIK/aflKaxX, KOTOPble He UCMpaB/ieHbl MOC/e HECKObKMX HAaBOASLLNX
BOMPOCOB YuuUTeNs.

OugeHKa NUCbMEHHbIX KOHTPO/IbHbIX PaboT y4yallnxcs.
OTMeTKa «5» CTaBUTCSA B C/IeAYHOLLINX CyYasiX:

1 paboTa BbINOMHEHA NONHOCTBIO.

2. B IOFMYECKMX PaCCYXAEHNAX N 060CHOBAHMNAX HET NPOGENOB U OLLNOOK,;

3. B peLeHUN HeT MaTeMaTUYECKMNX OLLIMOOK (BO3MOXHA OfIHA HETOUYHOCTb,
OMunCcKa, He SBASALWAACA CNeACTBUEM HE3HAHUS UM HEMOHUMAHUS Y4e6HOro
maTtepuana)

OTMmeTKa «4» CTaBUTCA, ecnu:

1 paboTa BbINOJIHEHA NOJTHOCTLI, HO 060CHOBAHMA LIArOB PeLleHUs
HeoCTaTOUHbI (eCI YMeHNs 060CHOBbLIBATbL PAcCyXAeHNA He ABNANCH
cneunanbHbIM 06BHEKTOM MPOBEPKN);

2. jonyuieHa ofHa ownbKa unm ABa-Tpu HefoueTa B BblK/IagKax, YepTexxax uim
rpagukax (ecnu atv Bugbl paboTbl He ABNAIUCL CreLMaibHbIM 00bEKTOM
NpoBepKK);

OTmeTKa «3» CTaBUTCA, eC/n:
1 ponyuleHbl 60s1ee 04HON OWINMOKKN 1K 6onee 4BYX- TPeX HEJOYETOB B

BbIK/aflKax, YepTexax Uan rpaduka, HoO yyalluiics BnaaeeT 06s3aTelbHbIMY
YMEHUSMM Mo NPOoBepPsieMoii TeMe.

OTMeTKa «2» CTaBUTCHA, eC/N:

1 [onyLieHbl CYLLECTBEHHbIE OLINOKM, NOKa3aBLLUMe, UTO yUalluiica He Bnageet
00653aTeNlbHbIMW 3HAHWSIMK MO IaHHOW Teme B MOTHON Mepe.

9



YMETb

* M0/1Ib30BaTbLCA A3LIKOM reoMeTpun 4Na ONUcaHuUsa NpegMeToB OKPY>KatoLEero
MUpa;

* pacno3HaBaTb reoMeTpuyeckue urypbl, pasnimyaTb UX B3aMMHOE
pacrnonoXeHue;

*  un306paxarb reomMeTpuyeckme PUrypbl; BbIMOMHATb YEPTEXM MO YC0BUIO
3a7jay; oCyLlecTBNATbL NpeobpasoBaHus QuUryp;

* pacrno3HaBaTb Ha YepTexxax, MOLENAX 1 B OKPYXatoLLeil 06CTaHOBKE OCHOBHbIE
MPOCTPAHCTBEHHbIE TeNa, n3o0bpaxarb UX;

* B NPOCTENLLNX CNyYasaX CTPOUTb CEYEHWNA N Pa3BepTKM NPOCTPAHCTBEHHbIX
Ten,

* NPOBOAMTL OMepauumn Haj BEKTOpaMu, BbIYUCAATL AIUHY N KOOPAUHATLI
BEKTOpa, Yro/l MeXay BEeKTopamu;

*  BbIYMCNATb 3HAYEHUSA TEOMETPUYECKUX BENNYMH (4NNH, YTI0B, NoLwagen,
061beMOB), B TOM uucne: ans yrnos ot 0 go 180° onpenenstb 3HaYEHUS .
TPUTOHOMETPUYECKMX (DYHKLMIA NO 3ajaHHbIM 3HAYEHUAM YT/I0B; HAXOAUTb
3HaYeHNs TPUTOHOMETPUYECKMX (DYHKLNIA MO 3HAYEHUIO OAHOIN U3 HUX,
HaxXxo4WTb CTOPOHbI, Yr/bl U MAOWAAN TPEYro/ibHUKOB, A/IMHbI TOMaHbIX, Ay
OKPY>XHOCTW, NJoLlazel OCHOBHbIX FreOMETPUYECKUX (UTYp U uryp,
COCTaB/IeHHbIX U3 HUX;

* pewlatb reomMeTpuyecKme 3afayun, onmpascb Ha N3yveHHble CBOMCTBA PUIYpP U
OTHOLLEHWIA MEXAY HUMU, NPUMEHAS LONONHUTE/IbHbIE MOCTPOEHNS,
anrebpanyeckunin n TPUroHOMETPUYECKUIA annapar, Ngenm CUMMETPUN;

* MpPOBOAUTL [OKa3aTe/lbHble PacCyXAeHUA Npu peLleHnmn 3a4a4, Ucnonb3ys
N3BECTHbIE TEOPEMbI, 0OHAPYXXMBas BOSMOXHOCTM A4J18 UX UCMO/Nb30BaHNS;

* pewartb NPOCTeiLLMe NNaHNMeTpUYecKme 3a4adum B NPOCTPAHCTBE;

MCrnosb3oBaTb I'IpVIOGpETEHHbIe 3HaHUA U YMEHNA B I'IpaKTI/Il-IE‘CKOI‘/JI
AeATENBbHOCTUN N HOBCGﬂ,HeBHOVI XU3HW ANA:

* OMMCaHUsA peasibHbIX CUTYaLUNA Ha A3bIKE FTeOMEeTpuM;

* pacyeToB, BKIHOYAIOLMX NPOCTENLLINE TPUTOHOMETPUYECKME POPMYIIbI;

* pELUeHMs reoMeTpUYecKmnx 3aday C UCMonb3oBaHNEM TPUTOHOMETPUN

* peLleHus MpaKTUYeCKNX 3agay, CBA3aHHbIX C HAXOXAEHMEM reOMEeTPUYECKMX
BE/IMUYMNH (MCMOMb3Ya NPU HEOOXOAMMOCTIN CNPaBOYHUKMN U TEXHUYECKUE
CpeacTBa);

* OCTPOEHUI reOMETPUYECKUMUN UHCTPYMEHTAMN (TMHENKA, YroNbHUK,
UMPKY /b, TPAHCMOPTHUP).

NutepaTypa

1 Mporpamma ans o6LieobpasoBaTeibHbIX yUpeXxaeHuin. MaTemaTtuka.
MuHMcTepcTBO 06paszoBaHMsa Poccuinckor degepaumn.

L
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10.

11.

12

denepanbHblin 06We06pa3oBaTe/bHbIN CTaHAapT. BeCTHUK 06pa3oBaHus.
Nel2,2004.

.M. CyroHsieB «MatemaTtunka. 9 knacc. TpeHUPOBOUYHbIE PaboThbl K 3K3aMEHY.
TMA.» - Capatos: Jluuen, 2011.

AnTbiHOB .. TecTbl. Anreépa (7-9 kn.). M.:Apoda 2000r

MoypouHble pa3paboTky no reometpumn 9 knacc / H. ®. Maspunosa. - M.:
«BAKO», 2011r.

Hay4HO-TeopeTU4ecKnin 1 MeToANYECKUNIA XXypHan «MaTemaTtyrka B LLUKO/e»
EXXeHefieNlbHOe y4eOHO-MEeTO4MUYECKOe NPUIOXKEHME K raseTe «[lepsoe
CeHTA6pA» MartemaTtuka

CD «Ypoku reometpun Kupunna n Medoamsa 7-9 knaccbl»

B.N. Xoxos, I'.[. KapTawesa, /1.6. KpaiiHeBa - «Ypoku reometpumn B 7-9
Knaccax», METOAMYECKME peKOMeHAAUNN ana yumnTens K yuyebHuky J1.C.
ATaHacsHa, 2003r.

.. KykapueBa «CO0OpHUK 3afa4 no reomeTpumn 7-9 Knaccol», Mocksa
«AKBapuym», 1999r.

b.I'. 3uB. npakTnyeckne marepuanbl No reoMetTpum ang 9 knacca- M.
MpocselueHune, 2003,

1. C. AtaHacsaH, B. ®. byty3os. FO. A. I'naskos, B. b. Hekpacos, . .
FOanHa MN3yyeHne reometpum B 7-9 Knaccax. Metognyeckune pekomeHgauuu. -
M.: MpocseweHne 2003 T.
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12-13

14

HanmeHoBaHue

pasgena
nporpammbi

BBogHoOe
noBTOpeHMe

BekTopbl

MeTog KoopagmHart

Temaypoka

MHOroyrofibHMKM
(onpepeneHue,
cBolicTBa, (hopMy bl
nnowagei).
OKpPYXHOCTb, 3/1eMeHTbI
OKPYXHOCTHU.
BnucaHHasa u
onucaHHas

OKPYXHOCTb. Bugbl
yrnos.

MoHATMe BeKTOpA.

CnoxeHue un
BblYUNTaHWE BEKTOPOB.

YMHOXeHUE BEKTOpa Ha
qymucno.

PeweHune 3agauy.

KoopauHaTbl BeKTopa.

PeweHwne 3agauy.

Kon-
BO
yacos

1

®op
ma

ypoka

KY

KY

KY
Y3nm

KY
YOHM

ynsay

YOHM

KY
ynsay
Y3NM

KY
YOHM

KY

KaneHgapHo-TeMaTU4yeckKoe niaHnpoBaHue

dneMeHTbl cofiep>KaHus
obpasoBaHuA

MHOTOYroNbHUK, 31EMEHTbI
MHOroyronbHuKa, CBOMCTBa,
nnowasb MHOFOYronbHWKa

OKPYXHOCTb, paguyc u guameTp
OKPYXHOCTU, LEHTP BNUCAHHON U
OMMUCaHHOM OKPYXHOCTH,
rpagycHasi Mepa LeHTpanbHbIX u
BMUCAHHbIX YIN0B

onpeaeneHune BeKTOpa, BUAbI
BEKTOPOB, ANINHA BEKTOpaA

BEKTOP, ONepaLuy CNOXEHUS U
BblYUNTaHNS BEKTOPOB

BEKTOP, NPaBUI0 YMHOXEHUS
BEKTOPOB, CPEAHAA NUHUS
Tpaneyuu

NpaBuI0 CMOXEHUS U BblUNTAHNS
BEKTOPOB, NPAaBUI0 YMHOXEHUS
BEKTOPOB

KOOpAWHaTbLl BeKTOpa, KoopauHaThbl
pesynbTaToB onepauuii Hag
BEKTOpamMun, KOJIMNHCapHble
BeEKTOpa

KOOpAWHAaTbl BeKTOpa, KoopauHaThbl
pe3ynbTaToB onepawuuii Hapg
BeEKTOpamu

Tpe6oBaHUA KYPOBHIO
NnoAroTOBKM 06ydaloLmxcs

-3HaTb CBOWCTBA OCHOBHbIX
YeTbIPeXYroNbHUKOB;

-3HaTb (YOPMYNbl Naowagei;

-yMeTb CTPOUTb MHOTOYrOMbHUKMW U MO
YepTexy OnpefensTb WX CBOMUCTBA
-yMeTb CTPONTb BRNWUCAHHbIE U
OMUCaHHbIE OKPYXHOCTHU;

-3HaTb 3/1EMEHTbI OKPYXHOCTU;
-pasnuyaTth LUeHTpaNbHble U BNUCAHHbIE
yribl

-yMeTb n3obpaxaTb, 0603Ha4YaTb BeKTOp,
HyneBoOW BeKTOp;
-3HaTb BUAbl BEKTOPOB

-YyMeTb NPakKTUYeCKN CKnagbiBaTb K
BblUMTaTb ABa BEKTOpa, CKnaagbiBaTb
HECKO/IbKO BEKTOpPOB

-yMeTb CTPOUTbL NPOW3BefeHMNE BEKTOpa
Ha 4yucno;

-yMeTb CTPOUTbL CPEAHIO 0 TMHUIO
Tpaneyumn

-yMeTb Ha YepTexe MoKasblBaTb CYMMY,
pasHoCTb, NPOM3BeAeHNE BEKTOPOB;
-yMeTb NMPUMEHSATb 3TV NpaBuna npu
peweHnn 3agay

-yMeTb Hax04WTb KOOPAWHATLI BeKTOpa
Nno ero pasnoXeHWo U Hao6opoT;
-yMeTb OMpPefensiTb KOOPAMHATHI
pe3ynbTaToB CNOXEHWUS, BbIUNTAHUS,
YMHOXEHMNS Ha Yucno

-yMeTb MPUMEHATb 3HAHWUA MPU pPeLleHUn
3afay B KOMMeKce
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e

@0 [1],
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®O[1],
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hopmynsl,
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HauepTUTL
BMNUCAHHY 1
onucaHHyto
OKPYXHOCTb
BOKpYT
TpeyronbHuKa

n.76-78,

Ne 742, 743,
746,749, 751
n.79-82,

Ne 754, 757,
761,763, 765

n.83,85,
Ne 777, 780

n.84, Ne781,
783, 785

n.86,87,
Ne 912,914,
919,921

n.86,87,
Ne 923,925,
926

OaTa

nposegeHuns

nnaH

ypoka
hakT



HanmeHoBaHue
Ne pasgena
nporpamMmmubi

15

16-17

18

19

20-21

22

m COOTHOWEeHUE
MeXay cTopoHamu
nyrnammn

23.25 TpeyronbHukKa

26

27

Temaypoka

KoHTponbHas paboTa
Ne 1.

MpocTeliwmne 3agayumn B
KOOpAMHaTax.

YpaBHeHMne
OKPYXHOCTHU.

YpaBHeHWEe NPAMOIA.

PeweHne 3agauy.

KoHTponbHas paboTta
Ne 2.

CWHycC, KOCUHYC,
TaHreHc yrna.

Mnowaab
TpeyronbHuKa.

TeopemMa CMHYCOB.

Kon-
BO
yacos

12

®op
ma
ypoka

KY

ynsy

Y3nm

YOHM

KY
ynsy

KY
YOHM
Y3nm

YOHM

YOC3

AneMeHTbl COAep>KaHusa
' obpasoBaHus

paguyc-BeKTOp, KoopanHaTa
BEKTOpa, MeToA KOOpAMHAT,
KOOpAMHATA CepefuHbl 0TpesKa,
ANVHA BEKTOpA, PacCTOsHNE MexXay
ABYMS TOYKaMu

ypaBHEHME OKPYXHOCTH

ypaBHeHue NpaAmMoit

ypaBHeEHUNE OKPYXHOCTU W NpsiMoii

eAAMHNYHAsA NONYOKPYXHOCTb,
OCHOBHOE TPUTOHOMETPUYECKOE
TOX/AECTBO, OPMYNbl NPUBEAEHUS

Teopema o naouwiagn
TpeyronbHuKa, popmyna naowagm

Teopema CMHYCOB

Tpe6oBaHMsA KYPOBHIO
noaroToBKy o6ydatouxcs

-yMeTb NMPUMEHATb MNONYYEHHbIE 3HAHNA
B KOMMEeKCe NMPU peleHnn 3agay Ha
onpejeneHne KoopamHaT BeKTopa, Ha
onpejeneHune BeKTOpa CyMMbl, pasHocTH,
npousBefeHns

-yMeTb ONpefensTb KoOpAUHaTbI
paguyc-BeKTopa;

-yMeTb HaxXo0AMTb KOOpAMHAaTbl BeKTOpa
yepe3 KOOpPAMHATHLI ero Havyana u KoHua;
- YMEeTb BblYUC/IATb ANINHY TCXTOpa no
ero KoopguHartam, KoopauHaTtbl
cepefijMHbl OTpe3Ka M paccTosiHUE MeXAy
ABYMSA ToYyKamu

-3HaTb ypaBHEHWNE OKP *.©KHOCTHU;

-yMeTb pewaTb 3agavyu Ha NpUMeHeHMe
hopmynbl

-3HaTb YpaBHEeHMWEe NPSAMOii;
-yMeTb pewaTtb 3ajayn Ha NpUuMeHeHune

hopmynbl

-3HaTb YPABHEHUS OKPYXHOCTW ©
npsiMoii;
-yMeTb pewaTb 3agauu

-yMeTb pewaTb NpocTeiilwlne 3agayum B
KoopauHartax;

-yMeTb pewaTb 3ajayn Ha COCTaBNEeHUN
ypaBHeHU OKPYXHOCTU W NpsiMOii

-3HaTb onpejesieHNe OCHOBHBbIX
TPUFOHOMETPUYECKUX PYHKLMNIA U nX
cBOiiCcTBA;

-yMeTb pewaTtb 3afjadyn Ha NpUMeHeHune
hopMynbl AN BblYUCNEHUA KOOPAUHAT
TOYKMN

-yMeTb BbIBOAUTbL hOpPMYyny nnouwagn
TpeyronbHuKa;

-yMeTb NPUMEHATb hopmMyny npu
peweHnmn 3agay

-3HaTb TEOPEMY CMHYCOB U YMETb
pewaTtb 3ajayn Ha eé NpUMeHeHune
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TeopemMa KOCUHYCOB.

PeweH.,e
TPeyrosibHUKOB.

KoHTponbHaa ~abora
Ne 3.

MpaBunbHbIE
MHOFOYroNbHUKMN.

HaxoxpaeHne CTOPOH
npaBUAbLHOTO
MHOFOYrofibHMKa vyepes
paguycbl onMcaHHO 1
BNUCAHHOW
OKPYXHOCTel.

[ANnuHa OKPYXHOCTU ”
nnouwagb Kpyra.

KoHTponbHas paboTa
Ne 4.

MoHATHE ABUXEHNA.

CummeTpus.

MapannenbHblit
nepeHoc.

Kon-
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12
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®op
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ypoka
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KY
ynsy
YOHM
Y3nM
YMNK3Yy

KY
ynsy
YOC3

YOHM

KY
ynsy

KY
ynsy
YOHM
YOC3

dneMeHTbl cofep>KaHus
o6bpasoBaHuns

Teopema KOCUHYCOB

Teopema CMHYCOB, Teopema
KOCUHYCOB

NpaBuUibHbIA MHOTOYTONbHUK,
BMUCaHHas M onncaHHas
OKPYXHOCTb

nnowagb NPaBUbHOTO
MHOTOYronbHWKa, ero CTopoHa,
nepr neTp, paguycbl BNUCaAHHOW ©
ONUCaHHO OKPYXHOCTE

ANVHA OKPYXHOCTHW, Nnowaab
Kpyra, nnowagb Kpyrosoro
cekTopa

oTobpaxkeHne NNOCKOCTU Ha cebs

oceBas i UeHTpasbHaa CUMMeETPUNA

napannenbHblii NepeHoc

Tpe6oBaHUS KYPOBHIO
NnoAroTOBKM o6yvatolmxcs

-3HaTb BbIBOA HOPMY/bl;
-yMeTb NPUMEHATL HOpMYNy npwu
pelweHnn 3agad

*AMeTb HaXx0AWTb BCE LWIECTb 3/1EMEHTOB
TPeyronbHWKa nNo KakumM-HuGyab Tpem
AaHHBIM 3/1eMEHTaM, ONpPeAensioWnm
TPeyronbHWK

-yMeTb L.pUMEHSATb TEOPEMY CUHYCOB 1
TeopemMy KOCWHYCOB B KOMMNEKCe Npun
pelweHnn 3agay

-yMeTb BbIYNCAATb YroN NpaBUIbHOTO
MHOFOYrofibHMKa no gopmyne;

-yMeTb BNUCbIBaTb OKPYXHOCTb B
npaBuJibHbIi MHOTOYTONbHUK U
onucbiBaTb

-yMeTb pellaTb 3ajayv Ha NpUMeHeHUe
hopmyn 3aBucumocTn mexay R, r, a®
-yMeTb CTPOUTb MpaBu/bHblIe
MHOTOYFO/IbHUKN

-3HaTb (OPMYNbl AN BblYNCAEHUS
ANVIHBI OKPYXHOCTU ¥ NAowagmn Kpyra;
-yMeTb BbIBOAUTb (POPMYNbl 1 pewaTthb
3aflauym Ha UX NpuMeHeHune

-yMeTb pellaTb 3afa4yu Ha 3aBUCMMOCTH
mexay R, r, an;

-yMeTb pewaTh 3afayu, NCNoNb3ys
hOpMynbl ANNHBI OKPYXHOCTb, NAOWagn
Kpyra v KpyroBoro cektopa

-3HaTb , UTO ABNAETCA ABUXEHUEM
nnocKocTn

-3HaTb KakKoe 0TO6paxKeHue Ha
NN0CKOCTU AABNSAETCA 0CEBOMA
CMMMeTpuell, a KaKoe LeHTPanbHOM
-3HaTb CBOMCTBA NapanfieNbHOro
nepeHoca;

-yMeTb CTPOUTbL QUTYypbl NpK
napannesbHOM NepeHOCe Ha BEKTOP a .
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