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IosicHuTeNLHAA 3aANMNCKA

PabGouass mporpamma 1Mo reoMeTpuM COCTaBJICHa Ha OCHOBE (emepanbHOro oOpa3zoBarenbHOTo cranmapra 2004 roga u
[Iporpammbel 111 oOmieoOpa3zoBarenbHbIX yupexaeHui: ['eomerpus. 7-9 xin./ Coct. T.A. BbypmuctpoBa - Mocksa,
«IIpocemenue» 2009 r

Pabouas mporpamma onupaercs Ha Y MK:

- I'eomertpus 7 -9. YueOHuUK 17151 00111€00pa30BATENbHBIX YUPEKICHUM.
Astopsl: JI. C. Atanacsn, B. @. byty3os, C. b. Kagomues, JI. C. Kucenesa, 3. I'. [lo3uak— M.: [Ipocsemenune, 2017,
- «['eomeTrpus. unaktuueckue marepuaiiol 9 knacc M. Ipocsemenue 2009» aropsi: b. I'. 3uB, B. M. Meiinep

PabGouas nporpamma pazpaboTaHa Ha OCHOBE CJIEAYIOIIUX HOPMATUBHBIX TOKYMEHTOB:

1. 3axon MunuctepcTBa o6pa3oBanus U Hayku Poccuiickont @enepammu «O6 oOpazoBanuu B Poccuiickoit denepamum oT
26.12.2012. Ne273;

2. DenepalibHBI KOMIIOHEHT TOCY/IapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHJapTa OCHOBHOTO 00IIero 00pa3oBaHus,
yrBepxaeHHbIH MO P® ot 05.03.2004 Nel089;

3. IlpumepHass mporpamma OCHOBHOIO oOlIero oOpa3zoBaHus no npenmMery «l'eomeTtpus» nis 9 kiacca.

4. denepanbHbIid IEpEeYCHb YICOHMKOB, PEKOMEHJIOBAHHBIX (JIOMYIIEHHBIX) K UCIIOJIh30BaHUIO B 00pa30BaTEILHOM MPOIECCe
B 00pa30BaTENbHBIX YUPEKACHUSIX, PEATU3YIONINX MporpaMMbl oouiero oopazosanus B 2017 —2018 yueGHoM roay;

5. TpebGoBaHus K OCHAIICHUIO 00Pa30BaTEILHOIO MPOIIECCa B COOTBETCTBUH C COJIEPKATEILHBIM HAMOJTHEHUEM YUeOHBIX
npeameroB OPI'OC;

6. OobpazoBarenbHas nporpamma AHOO «O6pa3oBatenbHblil LleHTp «Ycnexy;

/. ba3ucHblll yueOHBII 11aH 0011e00pa3oBaTeNbHbIX yupexaeHuii Poccuiickoit @eaepannu, yTBEpKICHHBIN TPUKA30M
Muno6pa3oBanus PO;

8. YuebOnsrnii mman AHOO «O6pazoBarenshbiii Llentp «Ycnex» Ha 2017-2018 y4uebnblit TO/I.



Henn

dhopMupoBaHHe TIPCACTABICHUA 00 MISAX M METOJaX MaTEMaTHUKH, O MaTeMaTHKE KaK YHHBEPCAJIbHOM SI3bIKE HayKH,
CPEJICTBE MOJICITMPOBAHHUS SBICHHH U IIPOIIECCOB;

OBJIaJleHHe  YCTHBIM M IIUCHbMCHHBIM MAaTEMaTHYCCKHM S3BIKOM, MaTEMAaTHYCCKUMHU 3HAHUSAMH H YMCEHUSIMH,
HEOOXOJTUMBIMH JIII M3YYCHHUS INKOJIBHBIX €CTECTBCHHO-HAYYHBIX TUCIMILIAH, JUIS MPOJIOJDKCHHS 0Opa3oBaHUS U
OCBOCHUS N30PaHHOMH CIIeNaIbHOCTH Ha COBPEMEHHOM YPOBHE;

pa3sBUTHE JIOTUYCCKOTO MBIIIICHHUS, aJTOPUTMHYCCKON KyJIbTyphl, IPOCTPAHCTBEHHOTO BOOOpAXKCHHS, pa3BHTHE
MaTEMAaTHYCCKOTO MBIIIICHUS U UHTYHMIIMH, TBOPYECKUX CIIOCOOHOCTEH Ha YPOBHE, HCOOXOIUMOM IS IPOJIOJKCHHS
oOpa3oBaHMsI M JUII CAMOCTOSATEIBHON  JIEITCIIBHOCTH B 00JIACTM MAaTeMAaTHMKH M €¢ NPUWIOKCHHMH B Oymymiei
npodeCCHOHAIILHON JIEeATEIIbHOCTH;

BOCIHTAHHME CPEJICTBAMH MaTEMATUKH KYJIbTYPbI IMYHOCTH: 3HAKOMCTBO C HCTOPHUCH pa3BUTHS MaTEMAaTHKH, SBOJIIOIIUCH
MaTeMaTHYCCKHUX UJIeH, TOHMMaHHe 3HAYMMOCTH MaTeMaTHKH JUT OOIIECTBEHHOTO Mporpecca.

3amaum :

dopmupoBaHUE TOHUMAHHMS, YTO TEOMETPUICCKIE (POPMBI SBJISIOTCS  HeaTM3UPOBAaHHBIMU 00pa3aMu peabHBIX
O0OBEKTOB;

OBnazicHUE S36IKOM T€OMETPUHU B YCTHOM M TUCBMEHHOW (DOpME, T€OMETPUUSCKUMH 3HAHUSIMHA U YMEHUSIMH,
HEOOXOIMMBIMH JUTSI K3YYCHUS ITKOJIBHBIX €CTECTBEHHO-HAYYHBIX JUCITUTIINH,

OBnajzieHNE MPAKTUIECKUMU HABBIKAMH UCTIOJIB30BAHUS T€OMETPUUECKUX HHCTPYMEHTOB JIJIsl H300pakeHus: puryp,
HaxXO0XJICHUS UX Pa3MEpOB;

Pa3BuTHE JTOrHYECKOTO MBIIIIEHHUS, AITOPUTMHUYECKON KYJIbTYPhI, TPOCTPAHCTBEHHOTO BOOOpAKEHUS, MHTYUIIUH,
HEOOXOIUMBIX JIJIS1 TIPOJIOJDKEHUS 00pa30BaHUs U I CAMOCTOSITEIIbHON JACITEIBHOCTH;

dopMupoBaHUE YMEHHS TIPOBOAUTH apTyMEHTAITHIO CBOETO BEIOOpA WIIH X0J1a PEIICHHMS 3a]1a4H;
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L q)OpMI/IpOBaHI/IG CITOCOOHOCTH CTPOUTH U UCCIICAOBATDH HpOCT@I;'IIHI/Ie MAaTEMATHYCCKUC MOACIIN IIPpU PCIICHUHN ITPHUKIIAIHBIX
3ajJad, 3aga4 U3 CMCXKHBIX JUCIMIIIINH, YFJ'IY6JICHI/IG 3HaHUH 00 0COOCHHOCTIX IMPUMCHCHHUA MATCMATUYICCKUX MCTOIOB K
HNCCIICA0OBAHUIO ITPOICCCOB U SIBIICHUM B IIpupoac u 06HICCTB€.

B nporpamMmy BKIIFOUEHBI BCE peKOMEHAYEMbIE TeMBI I 9 kitacca. Paboyas mporpamMma paccuntana Ha 68 Jacos: 2,5 yaca
B HeJento. B TeueHune roga miaHupyercsi NpoBecTy 4 KOHTPOJIbHBIE PaOOTHI.

[Ipu opranu3zanuu yueOHOTO Tpoiiecca OyIeT o0ecreueHa nocae0BaTeIbHOCTh U3yUEeHHST yUeOHOro MaTepuaia: HOBbIE
3HaHUA OTIMPAIOTCS HA HEIAaBHO MPOMICHHBIN MaTeprall; 00ECIeUYeHO MOATAITHOE PACKPHITHE TEM C MOCIEAYIOMEH UX
peann3anmen.

[Ipu opranuzanuu yuyeObHoro npouecca Oyer odecnedeHa nocae10BaTeIbHOCTh U3yUeHUsl yUeOHOro MaTepuraia: HOBbIE 3HAHUS
OMUPAIOTCS HAa HEJJABHO MPOWUIEHHBIA MaTepuai; 00eCeueHo MOITAHOE PACKPBITHE TEM C MOCIEIYIOIIEH UX pean3altei.

OcnoeHble munvl y4eOHbIX 3AHAMUIL:
® YPOK M3y4YEHHUSI HOBOTO y4eOHOTO MaTepHaa;
® YPOK 3aKpEIUICHUSI U NPUMEHECHUS 3HAHU;
® ypoK 0000IIAIOIIETO MTOBTOPEHUS U CUCTEMAaTU3allui 3HAHUH;
® YPOK KOHTPOJIS 3HAHUM U YMEHUMU.
OCHOBHBIM THIIOM YpOKa SIBJISICTCS KOMOMHUPOBAHHBIN.
Dopmul opzanuzayuu yuedH020 npoyecca:
WHIMBUAYaJIbHbIC, TPYIIIOBbIC, NHIUBUAYAHO-TPYNIOBBIE, PPOHTAIBHBIE.
Ha ypoxkax ucnonb3yroTcst Takue (opMbl 3aHATHI Kak:
® [IPAKTUYECKUE 3aHSITHS;
® KOHCYJIbTAIlUS;
® JICKIUS.
Dopmol KoHmpoaa: TEKyMui U UTOroBbId. [IpoBoauTCs B hopmMe KOHTPOIBHBIX PabOT, paCCUNTAHHBIX HA 45 MUHYT,
TECTOB M CaMOCTOSITEIbHBIX paboT Ha 15 — 20 MuHyT ¢ quddepeHIUPOBaHHBIM OLICHUBAHUEM .
Tekymuii KOHTPOJIb TPOBOJUTCS C LEIbIO TPOBEPKH YCBOCHHUS M3Yy4aeMOTO U MPOBEPSEMOTro MPOrPaMMHOTO MaTepHUana;
CoJiepKaHUE OIPEAEIIAIOTCS YUUTEIEM C YUYETOM CTEIEHU CI0KHOCTU U3y4aeMoro Marepuarna, a Tak)ke 0COOeHHOCTe!
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oOyuaronuxcst kiacca. UToroBbie KOHTPOJIbHBIE paOOTHI IPOBOISTCS:
- IOCJIe U3y4eHUs Hau0oJiee 3HAUMMbBIX TEM MPOrPaMMBbl,
- B KOHIIE YYEOHOI YeTBEPTH,
- B KOHIIE TIOJTyTOMSI.

TPEBOBAHMUS K YPOBHIO
IMOAI'OTOBKMU BBIITYCKHHUKOB

3HATh/IIOHUMATh

. CYIIECTBO MOHATHS MAaTEMAaTHYECKOTO JOKA3aTEIbCTBA; TPUMEPHI I0KA3aTEIbCTB;

. CYLIECTBO MOHATHUA AJITOPUTMA; IPUMEPHI AJITOPUTMOB;

. KaK HMCIOJIB3YIOTCS MareMaTHdeckue (OpMyJIibl, YPaBHCHHS M HEPaBEHCTBA; NMPUMEPHl MX MPHUMEHEHUS IS PEIICHUS
MAaTEMAaTUYECKUX Y MPAKTUYECKHUX 33]1a4;

. KaK MaTEMaTHYeCKH OIpeJeicHHbIe (PYHKIIMM MOTYT ONMCBHIBATh pEaJIbHbIC 3aBUCHMOCTH; IPUBOIUTH MPHUMEPHI TaKOTO
ONMCAHMUS;

. KaK MMOTPEOHOCTH MPAKTUKHU IIPUBEIIM MaTEMaTHISCKYIO HAYKy K HEOOXOIMMOCTH PACIIUPCHHS TTOHATHS YHCIIa;

. BEPOSTHOCTHBIA XapaKTep MHOTUX 3aKOHOMEPHOCTEN OKPYKAIOIIEr0 MUPA; MPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEU U
BBIBOJIOB;

. KakuM oOpa3oM TeoMeTpHusl BO3HMKJA W3 TMPAKTUUECKUX 3a/lad 3eMJIeMEpHs; NpPUMEpPhl T€OMETPUUECKUX OOBEKTOB U
YTBEPKICHUN O HUX, BAXKHBIX JJISI TPAKTUKU;

. CMBICIT U€aTn3alliy, TTO3BOJISIIONIEN pelIaTh 3aJ]a4d pealbHON IEMCTBUTEIPHOCTH MATEMATHYECKUMHU METOAAMHU, TPUMEPDI
OIMOOK, BOZHUKAIOIINX MPU UJIeATTN3aIUH;

yMeThb
e TIOJIb30BAThCS SI3BIKOM F€OMETPUH ISl ONMCAHUS IPEAMETOB OKPYKAIOLIErO MUPA;
e  pacmo3HaBaTh reOMETpHUYECKHE (PUTYPBI, pa3nuyaTh KX B3AUMHOE PACIIOJIOKEHUE;
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U300pakaTh reOMETpUYECKUE (PUTYPBI; BBHITIOJIHATD YEPTEXKHU 110 YCIOBUIO 33/1a4; OCYIIECTBIIATH peoOpa3oBanust PUryp;
pacro3HaBaTh Ha YEPTEKaX, MOJIEIISIX U B OKpPYKArOIIeil 00CTaHOBKE OCHOBHBIEC MMPOCTPAHCTBEHHBIE TEJa, N300paxaTh UX;

B [IPOCTEHIINX CIIy4YasiX CTPOUThH CEYEHUS U PA3BEPTKHU NPOCTPAHCTBEHHBIX TEIL;

IPOBOJIMTH ONEPALMHU HAJl BEKTOPAMU, BEIYUCIIATH JUIMHY U KOOPJMHATHI BEKTOPA, YTOJI M€Ky BEKTOPAMU;

BBIYKCIIATh 3HAYEHUSI TEOMETPUUYECKUX BEJIMYUH (JJIMH, YIIIOB, IIomaaeii, o0beMoB), B TOM yucie: A yrios ot 0 go 180°
ONpENENSATh 3HAYCHHUS TPUTOHOMETPUUYECKUX (YHKIUMNA 10 3aJaHHBIM 3HAYEHUSIM YTJIOB; HAXOJUTh 3HAYCHUS
TPUTOHOMETPUYECKUX (DYHKIIUN MO 3HAYEHUIO OJTHOM U3 HUX, HAXOJIUTh CTOPOHBI, YIJIbl U TUIOIIAN TPEYTOIbHUKOB, JJTUHBI
JIOMaHbIX, TyT OKPY>KHOCTH, TJIOMIAei OCHOBHBIX FT€OMETpUYECKUX (GUTYp U (PUTYp, COCTABJICHHBIX U3 HUX;

pemaTh TeOMETPUYECKUE 3a7a4M, ONUPAsCh Ha W3YYCHHBIE CBOMCTBA (PUTYp M OTHOIIEHUN MEXy HUMH, MPUMEHSS
JIOTIOJTHUTENIbHBIC TTIOCTPOCHUS, ANTreOpanyecKuil 1 TPUTOHOMETPUUECKUH anmnapar, uieu CUMMETPHH;

POBOJUTH JIOKAa3aTelIbHBIE PACCYXKJIEHUS TPU pEIICHUW 3aj7a4, HCIOJIb3ysl M3BECTHBIE TEOPEMBbI, OOHApYyKHBas
BO3MOKHOCTH JIJI1 UX UCIIOJIb30BaHUS,

pemaTh NpoCcTeHne MIIaHUMETPUIECKUE 3a/1a41 B IPOCTPAHCTBE;

HCMO0JIb30BATh NPUOOPETEHHbIE 3HAHUS U YMEHUS B MIPAKTHYECKOH 1eITeJIbHOCTH M NMOBCETHEBHOM KU3HU 1151
OTIMCaHUSI PEAJIbHBIX CUTYyaIlMi Ha SI3bIKE T€OMETPHU;

pacyeToB, BKIIOUYAIOIINX MPOCTEUIIINE TPUTOHOMETPUUECKUE (POPMYIIBI;

pelIeHusi TeOMETPUUYECKHUX 3a/1a4 C UCIOJIb30BAHUEM TPUTOHOMETPUU

pelIeHus MPaKTUYECKUX 3a/iad, CBSI3aHHBIX C HAXOXKJIECHUEM TIeéOMETPUUYECKUX BEJIMYMH (HUCTOJB3Ysl MPU HEOOXOIUMOCTH
CIIPAaBOYHUKH U TEXHUYECKUE CPEJICTBA);

MOCTPOCHUHN T€OMETPUUECKUMHU MHCTPYMEHTAMHU (JTMHEWUKA, YTOJIbHUK, [IUPKYJIb, TPAHCTIOPTHUD).

YcnoBHbIe 0003HAUCHUS:

NHM — n3ydenue HOBOro Marepual

3H3 — 3akpernieHne HOBBIX 3HAHUI

YKII3 — ypok KOMIJIEKCHOTO TPUMEHEHUS 3HAHUI



K3 — koHTpOIb 3HAHMI
[IIIM — noBTOpEHKE MPOUICHHOIO MaTEpHAIa
KVY — koMOuHUpOBaHHBIN ypOK



KanengapHo-temaTu4eckoe NJIaHUPOBaHUE 10 FreoMeTPHH B 9 Kiacce.

Ne Conep:kanue maTepuaJia Ne myHKTa, Tun IlnanoBbie | @akTuuec- | [loaroroska
YpoKa naparpadga Y4e0HOro CPOKH KHe CPOKH k T'HA
3aHATHS npoBeje- | MpoBeje-
HUSA HHS
IloBTOpenue Kypca 8 kiacca
1. | MuoroyronsHuku. [nomanu. [1T1IM 2.09
2. | [lpu3Haku no100usi TpEyroIbHUKOB. [1TIM 5.09
3. | OKpyXHOCTb. Bx00suuti KOHMPOIbHBIU Cpe3. I1T1IM 9.09
I'naBa 9. BekTopni(8 4)
4. | Ilonarue BekTopa. PaBeHCTBO BEKTOPOB. § 1, 1. 76,77 NHM 12.09 7.6.1-7.6.2
5. | OTkiagpIiBaHie BEKTOpPA OT JAHHOM TOUYKH. § 1,m 78 NHM 16.09 7.6.1-7.6.2
6. | Cymma n1ByX BEKTOPOB. 3aKOHBI CIIOKEHUSI. §2,m.79, 80 NHM 19.09 7.6.3
/. | CymMMa HECKOJIbKHX BEKTOPOB. § 2, m. 81 KY 23.09 7.6.3
8. | PazHocTh BEKTOPOB. § 2, m. 82 NHM 26.09 7.6.3
9. | YMHOXEHHE BEKTOpa Ha YHCIIO. § 3, m. 83 NHM 30.09 7.6.3
10. | IIpuMeHeHNEe BEKTOPOB K PEIICHHIO 3aa4. § 3, m. 84 NHM 3.10 7.6.1-7.6.3
CamocmosamenvHas paboma
11. | Cpenusis AMHUS Tpaneuuu § 3, m. 85 NHM 7.10 7.6.3
I'naBa 10. Merox koopaunar (10 1)
12 Pa3noxeHue BeKTopa no J8ym §1, m. 86 NHM 10.10 7.6.5
HEKOJUIMHEAPHBIM BEKTOPaM.
13. | KoopnuHatel BEKTOpA. § 1, m. 87 NHM 14.10 7.6.6
14 CBs13b MEXKy KOOpJIMHATAMU BEKTOpPA U § 2, m. 88 NHM 17.10 7.6
KOOpAMHATAMH €0 Haydaja v KOHIIA.
15. | [Ipocreiinne 3a1a4yu B KOOPUHATAX. § 2, m. 89 3H3 21.10 7.6




16. | YpaBHEeHUE OKPYKHOCTH. § 3, m 90,91 NHM 24.10 7.4
17. | YpaBHeHUE NIPSIMOM. § 3,m 92 NHM 7.11 7.1
18. | Ypasuenue npsimoit. Tecm 3H3 11.11 7.1
19 Pewenne 3anay no reme «lIpocreiimme YKII3 14.11 7.6
3aJ1a4u B KOOPJIMHATAX).
20. Pemienue 3a1au o Teme «YpaBHEHHE VKII3 18.11 7.6
OKPYXHOCTH U MPSIMOI.
21 Koumponovnaa paboma N 1 no meme K3 21.11
" | «Memoo koopounam).
I'naBa 11. CooTHOIIEHHSI MEXKTY
CTOPOHAMU M YIJIAMHU TPEYTroJibHUKA.
CraJsisipHoe npoussejieHre BeKTOpoB (11 v)
22. | CuHyc, KOCHHYC ¥ TAHTCHC yTJIa. §1,m. 93 NHM 25.11 7.2.10
23 OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIECTBO. § 1, m 94 NHM 28.11 7.2.10
" | ®opMyJIbl IPUBEJICHUS.
24 @opMyJibl 1J1 BBIYUCICHHUS KOOPAUHAT § I, m 95 NHM 2.12
TOYKH.
25. | Teopema o TIONIAAN TPEYTOJIbHUKA. § 2, 1. 96 NHM 5.12 7.5.7
26. | Teopema CHHYCOB. § 2, 97 NHM 9.12 7.2.11
27. | Teopema KOCHHYCOB. § 2, m 98 NHM 12.12 7.2.11
28. | Pemenue TpeyroabHUKOB. Tecm § 2,199 KY 16.12 7.2
29 VYron mexnay Bekropamu. CkansipHoe § 3, m. NHM 19.12 7.6.4
" | npou3BeJIeHHe BEKTOPOB. 101,102
CBolicTBa CKaJSIPHOTO MPOU3BEICHUS § 3, m. KY 23.12 7.6.7
30.
BEKTOPOB. 103,104
Peuienue 3anau no teme «COOTHOIIEHUS YKII3 26.12 7.6.7

31.

MEXK]Iy CTOPOHAMHM M YTJIaMU TPEYroJbHUKA.
CkansipHOe IpOU3BEACHUE BEKTOPOB.




Koumpononaa paboma N 2 no meme K3 13.01
32 «CoomuouieHue mexcoy CopoHamu u
" | yenamu mpeyzonvnuka. CkanapHnoe
HpOU36eOCHUE BCKMOPO8).
I'naBa 12. /liuHa OKPYKHOCTH M IJIOWIAAb
kpyra (12 4)
33. | [IpaBWJIBHBII MHOTOYTOJILHUK. § 1, m 105 NHM 16.01 7.3.5
OKpy>XHOCTb, OTIMCAHHAsI OKOJIO MpaBwibHOTO | § 1, M. 106, NHM 20.01 745
34. | MHOTOYTOJIbHUKA W BIIMCaHHAs B TIPaBUIIbHBIN 107 7.4.6
MHOT'OYTOJIbHUK.
@®opMyIIBI 1JIT BEIYUCIICHHS TUIOIIA TN §1,m 108 NHM 23.01 7.5.7
35. | mpaBMIILHOTO MHOTOYTOJIbHUKA, €T0 CTOPOHBI
U paJnyca BIMCAHHON OKPYKHOCTH.
36. | [TocTpoeHne MpaBUIIBHBIX MHOTOYTOJBHHUKOB. | § 1, 1. 109 KY 27.01 7.3.5
37. | JlnuHa OKpY>KHOCTH. §2,m 110 NHM 30.01 7.5.2
38. | JlnmHa OKpY)KHOCTH §2,m 110 3H3 3.02 7.5.2
39. | [Imomranp Kpyra v KpyroBOro CEKTopa 3 2’5:21 1 NHM 002 758
40. | Inomaas Kpyra ¥ KpyroBoro cexropa. Tecm 3 2’1111'21 1, 3H3 10.02 .58
41 Pemrenne 3amau mo teme «Jlmnnaa VKIT3 13.02 75.2
OKPY>KHOCTHY
42. | Pemenne 3agau mo teme « [lnomans Kpyray. VYKII3 17.02 7.5.8
43, Pemenune 3amaq o reme « Ilinomans KY 20.02 7.5.8
KPYTOBOT'O CEKTOPay.
44, Koumponvnas paooma N 3 «/[nuna K3 24.02

OKPYHCHOCIU U RAOWAOb KPY2ay.
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I'nasa 13. /IBu:xenust (8 1)

45. | OtobOpakeHre TUIOCKOCTH Ha ceOsl. §3,m. 113 MHM 27.02
46. | [TousTre IBUKECHUA. §3,m 114 NHM 3.03
47. | CBOMCTBA IBUKEHU. §3,m 115 KY 6.03
48. | IapannensHbIN IEpEHOC. §2,m 116 NHM 10.03
49 Pemenue 3anau 510 TEME §2.1. 116 33 13.03
« TapasienbHbIH IEPEHOCY.
50. | [ToBopot. Camocmosmenvras paboma §2,m 117 NHM 17.03
51 [ToBTOpEHME 1 000OIIECHHUE 10 TEME §2.m 117 313 31.03
«JIBHKECHUSD.
52 Koumponovnas paooma N 4 no meme K3 3.04
" | «/dsusicenusnn.
I'naBa 14. HayanbHble cCBeeHNs U3
crepeomerpum (8 4)
53. | MHOrOrpaHHuK. 31, féol 19, NHM 704
54. | Tlapautenenuren 1 ero CBOWCTBA. 3 l’fz'?)l 21- NHM 10.04
§1,m 121- 14.04
55. | ITpusma 123 NHM
56. | [Tupamuna. § 1,m 124 MHM 17.04
57. | Humusmap. NHM 21.04
58. | Konyc. §2,m 125 NHM 24.04
59. | Hlap u chepa § 2,1 126 MHM 28.04
60. | Pemenue 3amau. Camocmosmenvhas paboma | §2,1m. 1127 NMHM 5.05
61. | O6 akcroMax CTEPEOMETPUH MHM 8.05
62. | O6 akcroMax CTEPEOMETPUH 3H3 12.05
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IloBTopenue. Pemenue 3agau ( 6 4)

[ToBTOpenwue mo Teme «HavanbHbie 15.05 7.1
63, | TCOMETPHUECKHE CBEICHNUS, [lapannenbHbie U TIM
MEPICHANKYIIAPHBIC IPSIMbBIC». BEKTOPBHI.
Meton koopiMHAT
64, TpeyronsHuku. I IpuzHakn paBeHCcTBa M 17.05 7.2
TpeyroJabHUKOB. OKPYKHOCTb.
65. | MHOTOYTOTBbHUKH. YeThIpEXYTOILHUKH. [11IM 19.05 7.2
66. | PermmeHre KOMOMHUPOBAHHBIX 3aJ1a4. [1IIM 19.05
67. 22.05
68, Hmoz06asa konmponvnan paboma.
IToaroroska k OI'D o maTeMartuke (r€OMETpUs U peajbHas MaTeMaTHKa)
69. | TpeyroJbHUKN U UX DJIEMEHTBI
70. | TpeyroJbHUKN U UX DJIEMEHTBI
71. | UeThIpeXyroJbHUKHN U UX JIEMEHTHI
72. | UeThIpeXyTroJbHUKHN U MX JIEMEHTHI
/3. | MHOTOYTOJTBHUKH U UX DJIEMEHTHI
/4. | MHOTOYTOJIbHUKH U UX 3JIEMEHTHI
75. | OKpYXHOCTb, KPYT M MX 3J1I€MEHThI
76. | [lnomanu duryp
/7. | durypsl Ha KBaJApaTHOM peIIETKE
/8. | AHanM3 reoOMeTPUUECKNX BhICKa3bIBAHUMN
79. | [IpakTrueckue 3aa4u M0 TEOMETPUU
80. | IlpakTnyeckue 3a1a4u O reOMETPUU
81. | Pemrenue 3amau
82. | Pemrenue 3amau
83. | Pemenue 3agau
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84.

HUTOroBbIN TECT

85.

HNPUJIOKEHUE

KonrpouabHas padora Nel
Bexropbl. MeToa koopauHAT.
Bapuanr 1

Al. Taner Toukn  A(4,0),B(1-1),C(5,2). Haiiaure KoOpMHATEL BEKTOPOB
4B, BC .

A2. Jlaner Bektoper 4@ {12;6}, b{-1,7} . Haiimure koopauuarsl BektopoB C=a+b u d=2b-a .

A3. Haligure KOOPIMHATHI CEPEAUHBI OTPE3KA ¢ KOHLIAMM A(2;3),B (4; —5) .

B1. Tpeyromsuuk ABC 3aman koopmunaramu sepumn  A(—4;0), B(4;0),C(0;2) . Haiinure amuny memuansi AK
TPEYrONLHUKA.

B2. ausi touku A(0;—3), B(—10). 3anuumre ypaBHeHHE OKPYKHOCTH C LIEHTPOM B TOuKe A 1 pauycom AB.

TIpuHaUIEKHUT i 3Toit OKpyskHOCTH Touka M (6;—1)?

KonTposbnasi pabora Nel
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BexkTopbl. MeToa KoopauHAaT.
Bapuanr 2

Al. Jlansl A(3; —1),B (—l; —3), C (5; 12). Haiigure KOOpAMHATE BEKTOPOB
AC, BC.

A2. lans Bextopsl @ {—2;6}, b{—4;8}  Haiizure koopauuatel BektopoB C=a+2b u d=b—a.

A3. Haiiiute KoOpMHATHI cepenuHbI oTpeska ¢ konmamu  A4(10;-3), B(14;-1).

B1. Tpeyroasauk ABC 3aaH KoopJiIuHaTaMHW BEPIIUH A(0;12) ,B (9; 0) ,C (0; —12). Haitqure nnmuny meauansl CM

TPEYTrOJIbHUKA.

B2. laHbl TOYKM A(—l; 0) , B (0; 3). 3anuIuTe ypaBHEHHE OKPYKHOCTH C HEHTPOM B Touke A u pagnycom AB. [Ipunagnexur

i 3Toit okpykHOCTH Touka M (5;—2)?

Kontpoabnas padora Ne2

Co0THOLIEHHUS MEeKIy CTOPOHAMH U yIJIaMH TpeyroJbHuka. CkajasipHoe Mpou3BeeHHe BEKTOPOB

Bapuanr 1

Al. B tpeyromsanke ABC ZA=40°, ZA=60°, /N =80°. Kakas u3 cTOpOH TpeyrojibHIKa HAMGONBLIAS, KAKAS —

HauMeHbInasa?
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A2. B tpeyromsanke ABC ZA=45°, AB=12cm, AC = 6,5 cm. Haiinure ero miomais.

A3. Haiinure ckaJsipHOE IPOU3BEICHUE BEKTOPOB A {7; - 3} u b {0; 5} .

B1. Jlansr wetnipe Touku A(1; 1), B(2; 3), C(0; 4), D(-1; 2). Jokaxute, 4yTo 4eThipexyroibHuk ABCD — npsmMoyroibHUK.

B2. B TpeyrombHuKe AaHbl aBe cropors a = 10, b = 8 u npotnBonexaumii cropore b yrom o= 30°. HaiizuTe ocransHbIe 1Ba
yria U TPEThIO CTOPOHY.

Kontpoabnas padora Ne2
Co0THOLIEHHUS MeKIAy CTOPOHAMHM U YIJIaMH TpeyroiabHuka. CkajasipHoe Npou3BeJeHHe BEKTOPOB
Bapuanr 2

Al. B tpeyronsauke ABC AB =13 cm, BC =9 cm, AC = 15 cMm . Kakoii U3 yriioB TpeyrojiibHUKa HauOOJBIINI, KAKOW —
HAaUMEHbIINN?

A2. B tpeyromsanke ABC ZA=30°, AB =18 cm, AC = 8,5 cm. Haiiure ero momas.

A3. Haitgute ckansipHOE IPOU3BEEHUE BEKTOPOB A {—1; —3} u b {2; 5} :

B1. Hansr uetsipe Touku A(0; 0), B(1; 1), C(0; 2), D(-1; 1). Hokaxwure, uro yetbipexyronbuuk ABCD — kBajpar.
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— —_ 9 0 o
B2. B TpeyronbHuKke JaHbl ABE CTOPOHBI & = 6, b = 8 u nmporuBonexaruii cropone a yroa o= 30°. HaliguTe ocTaibHbIC 1Ba
yTila ¥ TPETHIO CTOPOHY.

Kontpoabnas padora Ne3
JIJINHA OKPYKHOCTH M IUIOIIAAb KPYyra
Bapuanr 1
Al. Haliiute BHEUIHUE YTIIbl IPABUIBHOIO JIECSITUYTOJIbHUKA.

A2. Haliure mionaas Kpyra, OKpy»KHOCTb KOTOPOTO OIIMCaHa OKOJIO KBajpara ¢ 1uaroHaneo 10 cm.

A3. Haliiure InuHy OKPYKHOCTH THAMETPOM 25 CM.

B1. KakuM gomxeH ObITh painyc OKPYHOCTH, YTOOBI €€ IJIMHa Obljla paBHa CyMME JUTMH JABYX OKPYXHOCTEH ¢ paguycamu 11 u
47 cm?

B2. ITpaBuibHBIN [ECTUYTOJBHUK BIMCAH B OKPYKHOCTb € paguycoM 12 cM. HaliquTte nimHy 1yru OKpy»KHOCTH,
COOTBETCTBYIOIEN LIEHTPAIBHOMY YIUIy IIECTUYTOJIbBHUKA.

C1. Pagnyc okpy>KHOCTH, BIUCAHHOU B poMO, B 4 pa3a MEHbIIIE OJTHON U3 €r0 IUaroHaliel U paBeH 44/3. Hanpgure nepumerp
ATOTO pomba.
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Konrpoabnas padora Ne3
JIJIMHA OKPYKHOCTH U IUIOIIAAb KPyra
Bapuanr 2
Al. Haiinute BHEIIHUE YTIIbI MPABUJIBHOTO BOCBMUYTOJILHUKA.

A2. Haiinure ruiomans Kpyra, BIUCAHHOTO B KBaJpaT CO CTOPOHON 16 cm.

A3. Haiinure pagnyc OKpY:KHOCTH, IJIMHA KOTOPOM paBHa 14 77 .

Bl. /Innna okpy>KHOCTH LIUPKOBOM apeHbl paBHa 41 M. Haiiaure ee quamerp u miomanib.

B2. [IpaBuibHbBIN NATUYTOJIBHUK BOMCAH B OKPYKHOCTB € paguycom 15 cMm. Haiinure nnvuHy Ayru OKpyHOCTH,
COOTBETCTBYIOLIEN LIEHTPAIBHOMY YIUIy IECTUYTOJIbHUKA.

C1. Pagnyc oKkpy>KHOCTH, BIUCAHHOI B poMO, B 4 pa3a MEHbIIIE OJIHON U3 €r0 IMaroHajiel u paBeH 44/3. Hanpgure nepumerp
ATOTO pomoba.

Kontpoabnas padora Ne4
JABuxeHune
Bapuanr 1

Al. Jlana tpanenuss ABCD. IToctpoiiTe ¢purypy, Ha KOTOpYI0 0TOOpa)xaeTcsi 3Ta Tpaneuus npu CAMMETPUN OTHOCUTEIBHO
MPSIMOM, cojieprkaliieit 60koByro cTtopony AB.
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. . 0
A2 .IlocTpoiiTe TpeyroJibHUK, KOTOPBIH MOIydaeTcsa U3 JaHHOTO TpeyroibHuka ABC moBopoT BOKpYT Touku A Ha yroia 120
IPOTUB YACOBOM CTPEIKHU.

B1. Jlan mectuyronbHuK A3 A,A3zA4AsAg. Ero ctoponsl AjA; u AyAs, AsAs 1 AsAg, AsAys 1 AgAr monapHO paBHBI U
napajuieNbHbl. MCronp3ys HEHTPpAIbHYI0O CUMMETPUIO, TOKAXKUTE, UTO TUaroHan AjAy, ArAs, A3Ag JTAHHOTO IECTUYTOJIbHUKA
IIEPECEKAOTCS B OJHOM TOUKE.

KontpoabHas padora Ne4
JABuxeHune
Bapuanr 2

Al. Jlana tpanerust ABCD. IoctpoiiTe ¢purypy, Ha KOTOPYI0 0TOOpa)xaeTcsi 3Ta Tparnenus Mpu CUMMETPUH OTHOCUTEHHO
TOYKH, SIBJISIOIIEHCS ceperHOi 00KOBOM cTopoHbl AB.

A2.IlocTpoiTe TPEYroJIbHUK, KOTOPBIN NOJIy4aeTcs U3 AaHHOTO TpeyroiapHuka ABC nmoBopoT BOKpyr Touku B Ha yromn 60° mo
4aCOBOM CTPEJIKE.

B1. JIBe okpyxHocTH ¢ uentpamu O; u O,, paanychl KOTOPBIX PaBHBI, epecekaroTcst B Toukax M u N. Uepe3 Touky M
MpoBesieHa npsiMasi, napamiensHas 0,0, u nepecekaronasi OKpy)HOCTh ¢ ieHTpoM O, B Touke D. Mcnonb3ys napanienbHbIi
MepPeHoC, TOKAKUTE, 4TO YeThipexyronpbHuKk O;MDO,

SABJIAETCS MapaJlIeIOrPaMMOM.
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HTorosast KOHTpoOJIbHAs padoTa
Bapuanr 1

Al. Halimute KOOpJMHATHI U JUIMHY BEKTOpa AN ,ecmu A(-2; 0), C4, 8).
A2. Hainure momans tpeyrojgbauka ABC, ecniu AB=7,5cm, AC=4cMm nu
yroa A pasen 30°.

A3. Haiinure 1iMHy OKPYKHOCTH THAMETPOM 18 cm.

A4. Hanigure momans Kpyra, paauyc KOTOporo paBeH 16 am.

Bl. B nanny10 OKpyKHOCTb, paiiyCOM 3 CM BIUUIIUTE NIPABUJIbHBINA TPEYTOJIbHUK.

B2. B tpeyronsurke ABC AB = 12 cm, BC = 15 ¢m, yron B pasen 40°. Haiiaure ctopony BC.

C1. Haitnure niuHy cpeHed JIMHUU Tpamnelu, B KOTOPOU IMaroHaid B3auMHO NIEPIICHAUKYIISPHBI, a X IITUHBI paBHbI 10 u 24.
Hopmbi onenok: '"3" —2A, '"4" -2A+1B, "5" -2A+2B wim 2A+1B+1C.

HUrorosasi KOHTpPOJILHAsA padoTa
Bapuanr 2

Al. Haiinute KOOpJIMHATHI U JJIMHY BEKTOpA AN ,ecmu A(l;-2), C(6, 10).

A2. Haiinure miomans napamiesorpamyma ABCD, eciu AB = 6,5 cm, AC =8 cM u yroa A pasen 45°,
19



A3. Halimure pannyc OKpy>KHOCTH, €CJIM €€ JJIMHA paBHA 8,27 cm.

A4. Haiigute miomanb Kpyra, paauyc KoToporo paseH 10 am.

B1. B nannyto oKpy>KHOCTb, paiuycoM 2,5 CM BIMIIUATE MPaBUIBHBINA IECTUYTOJHHUK.

B2. B tpeyronsarke ABC AB =8 cm, BC = 14 cMm, yroa A pasen 30°. Haiiaure ocTaabHbIE YIJIBI TPEYTOIbHHUKA.

C1. Haiigute nymuHy cpeaHei THHUH Tpamnelyy, B KOTOPO TUaroHaid B3aMMHO TEPIIEHANKYIISPHBL, @ UX ATUHBI paBHBI 10 u 24.

Hopmbi orenok: '"3" —2A, '"4" -2A+1B, "5" -2A+2B wim 2A+1B+1C.
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Coaepsxkanue nporpaMMbl y4eOHOT0 Kypca

1. IloBTOpenne kypca 8 kiacca (3 4)

2.Bextopbl. MeToa koopaunat (18u4)

Ilonsitue BekTopa. PaBeHcTBO BekTOpoB. CIlO)KEHME UM BBIYMTAHUE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4ucio. PasnoxkeHue BekTOopa IO JABYM
HEKOJUIMHEAapHbIM BekTopaM. Koopaunatel Bektopa. IIpocreiimme 3amaum B
KOOpAMHATAaX. YPaBHEHHS OKPYKHOCTM M npsAMOM. [IpuMeHeHue BEKTOPOB M
KOOPJIMHAT IIPU PEIIEHUH 3a]1a4.

OcHnosHas yenb — HAYYUTh YYAIIUXCS BBINIOJHATh JIEUCTBUS HAaJ

BEKTOpPAaMHU KaK HaIlpPaBIEHHBIMU OTPE3KaMH, YTO BaKHO ISl IPUMEHEHHS] BEKTOPOB
B (pU3MKe; MO3HAKOMUTH C HCIIOJIb30BAHMEM BEKTOPOB M METOJA KOOpPJWHAT IMPHU
pELIEHNH T€OMETPUYECKUX 3a/1au.
BekTop ompenensercs Kak HaNpaBJICHHBIA OTPE30K M JACHCTBUS HaJ BEKTOPAMHM
BBOJSITCS TaK, KaK 3TO MPUHATO B (PU3MKE, T. €. KaK JCHCTBUS C HaIlpaBICHHBIMU
orpe3kamMu. OCHOBHOE BHHUMaHHUE JOJKHO OBITh YJIEJIEHO BbIPAOOTKE YyMEHUI
BBIMOJHATh ONEPAllMd HaJ BEKTOpaMHu (CKJIAJpIBaThb BEKTOPBHl IO IpaBUiIaM
TPEYroJIbHUKAa W Napajuielorpamma, CTPOUTh BEKTOp, PAaBHBIA Pa3HOCTU JIBYX
JAHHBIX BEKTOPOB, & TAKXKE BEKTOP, PABHBIM IIPOU3BEIACHUIO JAHHOIO BEKTOpPA Ha
JTAHHOE YHCIIO0).

Ha npumepax moka3bIBaeTcsi, KaK BEKTOPbl MOIYT MPUMEHSTBCS K
PELIeHUI0 reOMEeTpUUYECKHUX 3a1ad. JlemoHncTpupyercs 3QpheKTUBHOCTh TPUMEHEHUS
dopMyn 11 KOOPAMHAT CEPEAUHBI OTPE3Ka, PACCTOSHUA MEXAY ABYMS TOUYKAMH,
YpaBHEHUH OKPYKHOCTH U MPAMON B KOHKPETHBIX T€OMETPUYECKUX 3a/layvax, TeM
CaMbIM JJa€TCsl MPEJCTABICHUE 00 M3YyYEHUH FeOMETpPHUYECKUX (UTyp C TMOMOIIBIO
METOJIOB aJreOphl.

3.CooTHOLIEHUSI MEKIY CTOPOHAMHM M YIJIaMHM TpeyrojbHuka. CkajsipHoe
npousBeaenue BeKTopos (11 1)

CHuHyC, KOCMHYC M TaHI€HC yriia. TeopeMbl CHHYCOB M KOCHHYCOB.
Pemenne tpeyrosbHUKOB. CKaJISIpHOE TPOU3BEACHUE BEKTOPOB M €r0 MPUMEHEHUE
B TEOMETPUYECKUX 3aadax.

OcHnosHas  yenb  —  Pa3BUThb  YMEHHME  Y4YAIIUXCA  MPUMEHSATH

TPUTOHOMETPUUYECKHI anmapar Mpu pelieHUH TeOMETPUUECKUX 3a1ay.
Cunyc u xocunyc jroboro yriaa ot 0° go 180° BBOASATCS ¢ MOMOIIBIO €TUHUYHON
MOJIYOKPYKHOCTH, JOKA3bIBAIOTCS TEOPEMBbI CMHYCOB U KOCHHYCOB U BBIBOJAMTCS
emie ogHa QopMyna IJIOIMIAAM TPEyrojbHUKa (MOJOBHHA MPOU3BEICHUS JBYX
CTOPOH Ha CHUHYC yrja MEXIy HHUMH). DTOT ammapar MPUMEHSETCS K PEeLICHUIO
TPEYroJIbHUKOB.

CkanspHoe TpOM3BENEHHWE BEKTOPOB BBOAMTCA Kak B  (u3uke
(npou3BeaeHNE JJIMH BEKTOPOB HAa KOCHHYC yIjla MEXIy HUMH). PaccMmarpuBaroTcs
CBOMCTBAa CKaJsIpHOIO TMpPOM3BEIECHHUA U €ro IPUMEHEHHE I[pU pPEUICHUH
r€OMETPUYECKHX 3a/]aY.



OcHOBHOE BHHMAaHHE CIIEIyEeT YICIUTh BHIPAOOTKE MPOYHBIX HABHIKOB B
IPUMEHEHUH TPUTOHOMETPUUYECKOTO aIlfapara MpU PEIICHUH T'€OMETPUYECKUX
3aJad.

4.J]InuHAa OKPYKHOCTH M IJI0OIAAb Kpyra (124)

[IpaBuibHBIE ~ MHOTOYrOJIBHUKH. OKpYyKHOCTH, OINMCaHHas  OKOJO
IPaBWJIBHOIO MHOTOYTIOJIbHUKA M BIUCaHHas B Hero. llocTpoeHne mnpaBHIIBHBIX
MHOTI'OYTOJIbHUKOB. J[sinHa oKkpyx)HOCTH. [Inomans kpyra.

OcHosHas yenb — PACIIMPUTH 3HAHUE YYalIMXCS O MHOIOYIOJIbHHUKAX;
PaccCMOTPETh MOHATHS JJIMHBI OKPYKHOCTH M IUIOIIAAU Kpyra U (GOpMyJbl ISl UX
BBIYHMCIICHHUSL.

B Hauane Tembl JaeTcs OmpenereHUE MPABUIBHOTO MHOTOYTOJbHHKA M
paccMaTpuBalOTCAd TEOPEMBbl 00 OKPYXHOCTSAX, OMUCAHHOM OKOJO MPaBHIIBHOTO
MHOTOYTOJIbHUKAa W BIUCAaHHOM B Hero. C IOMOIIBIO ONHWCAaHHOM OKPYXHOCTH
pemaroTes 3aJa4i O MOCTPOCHHUH MTPABUIIBHOTO IIECTUYTOJIbHUKA U IIPABUIIBHOTO 2
ra-yrojibHuKa, €CJIM JIaH MPaBUIbHBIN ra-yroJIbHUK.

@opMyJIbl, BBIPAKAOIIKME CTOPOHY MPABUIBHOIO MHOIOYTIOJBHUKA H
paauyc BIMCAaHHOM B HEro OKPYXHOCTH 4Y€pe3 PajuyC OIMCAHHON OKPYKHOCTH,
UCIIOJIB3YIOTCS IPU BBIBOJIE (POPMYJI JJIMHBI OKPY>KHOCTH U ILTOIIAAN Kpyra. BeiBoa
ONMMpaeTCd Ha WHTYUTHBHOE IMPEACTABICHUE O Npenese: MPU HEOrpPaHUYEHHOM
YBEJIMYEHUM 4YHUCIa CTOPOH MPABWIBHOIO MHOTOYTOJIbHUKA, BIUCAHHOTO B
OKPYHOCTb, €r0 MEPUMETP CTPEMUTCS K JUIMHE 3TOM OKPYKHOCTH, a MJIOMAAh — K
IUIOIIAIA KPYTa, OTPAaHUYEHHOTO OKPYKHOCTBIO.

S.JIBmkenus (84)

Orobpaxkenue tmmockoctu Ha ceOs. Ilonsatue pgBwxkenus. OceBas u
HeHTpalbHasg cuMMeTpuu. I[lapamensnblii nepenoc. IloBopor. Hanoxenus wu
JBH>KCHUSL.

OcHOBHas L€ — MO3HAKOMUTH YYaIIUXCs C MOHATHEM JIBUJKEHHS M €r0
CBOMCTBaMH, C OCHOBHBIMH BHJAaMH [JBWXEHHH, CO B3aHMMOOTHOIIECHUSMH
HaJIOKECHUU U JBUXKEHUM.

JIBU>KeHHE MIOCKOCTH BBOAMTCSA KaK OTOOpa)K€HHE IUIOCKOCTH Ha cels,
COXpaHsAIIIEe PaCCTOSTHUE MEXAy TOYKamu. IIpu paccMOTpeHUM BUAOB ABUKEHUN
OCHOBHO€ BHHMMAaHHE YENSIETCS TOCTPOCHUI0 00pa30B TOYEK, MPSIMBIX, OTPE3KOB,
TPEYTrOJIbHUKOB IIPU OCEBOM U LICHTPAJIbHOW CUMMETPUSX, [TAPAJIICIBHOM IIEpEHOCE,
noBopoTe. Ha 3ddekTHbIx npuMepax MoKa3bIBaeTCA MPUMEHEHUE IBUKEHUN TpH
pELIeHNH reOMETPUUECKHUX 3a/1ay.

[TonsiTue HaJOXKEHUS OTHOCUTCS B JIaHHOM Kypce€ K YHCIY OCHOBHBIX
noHsATHH. JloKa3bIBaeTCs, YTO TIOHATUS HAJOXKEHHMS W JIBXKEHUS SIBISIOTCS
HKBHUBAJICHTHBIMU: JIF000€ HAJOKEHHE SBJSETCS JIBUKEHHEM IUIOCKOCTH U 0OpaTHO.
W3ydyenune goka3aTelbCTBa HE SBIAETCA OO0s3aTE€NbHBIM, OJHAKO CIEAYeT
PacCMOTPETH CBSI3b MMOHATUIN HAJOKEHUS U JBUKEHUS.

6.006 akcnomax reomeTpuu (24)
becena 006 akcuomax reOMeTpuH.
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Ocnosnas yeinb — JaTb Oomee FJ'IY6OKOG IMPCACTABJICHUC O CHCTCMC
AKCHUOM INNTaHUMCTPHUHU U aKCHUOMATHUYICCKOM MCTOJC.
B I[&HHOIZ TECMC PACCKA3bIBACTCA O PA3JIMYHLIX CHUCTCMAX AKCHUOM I'COMCTPHH, B
YaCTHOCTH O PA3JIMYHBIX criocobax BBCIACHUA ITIOHATHA PAaBCHCTBA q)Hpr

7/.HauajabHble cBeJleHUsI U3 cTepeoMeTpun (84)

[Ipeamer crepeomerpun. ['eomeTpuueckue Teda U MOBEPXHOCTH.
MHOTOTpaHHHUKY: TIPU3Ma, TapaJUIeIeIHIe 1, TupaMuaa, GopMyIIbl A1 BEIYUCICHUS
ux o0bemMoB. Tenma W TMOBEPXHOCTH BpalleHUWs: IWIMHAP, KOHYC, cdepa, miap,
(bopMyIIBI TSl BRIYMCIICHUS X IUTONIAICH MMOBEPXHOCTEH U 00 BEMOB.

OcHnosnas yenb — JaThb HAudaJbHOE MPEICTABIECHUE O Telax U

MMOBEPXHOCTSX B MPOCTPAHCTBE; MTO3HAKOMUTD YUAIIUXCS C OCHOBHBIMU (popMynamMu
JUISl BBIYUCIICHUS TITOIIA/Ie TOBEPXHOCTEN U 0OOBEMOB TEl.
PaccmoTpenne MpocTeMIIMX MHOTOTPAaHHUKOB  (MPU3MBI, Iapajuielienurena,
nupaMuibl), a TAaKKe TeNl U MOBEPXHOCTEH BpalleHus (LWIMHIpa, KOHYyca, cepsl,
miapa) MPOBOAMTCS Ha OCHOBE HAIVISIIHBIX MPEJCTaBICHUM, 0€3 MpHUBJICUCHUS
akcuoM ctepeoMeTpur. DOopMynbl IJisi BbIUMUCIECHUS OOBEMOB YKa3aHHBIX Tel
BBIBOJISITCS Ha OcHOBe npuHImna KaBansepu, ¢hopMysbl A BRIUUCICHUS TUIONIA-
Jieli OOKOBBIX IMOBEPXHOCTEH MHMIMHAPA M KOHYcCa TOJydYaloTCs C IMOMOINIBIO
pa3BEpPTOK ITUX TMOBEpXHOCTEH, dopmyla IUomaaun cdepbl TpPUBOAUTCA O€3
000CHOBaHMUSI.

8. [loBTOpenue. Pemenue 3agay (6 4)
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DopMBbI U CPEACTBA KOHTPOJIS.

Jlns mpoBeleHHMsT KOHTPOJBHBIX pabor  ucnonb3dyercs «lIporpamma
o011eo0pa3oBaTeNbHBIX  yupexaeHuit. ['eometpuss 7 - 9 kmaccel, - M.
[Ipocsemenne, 2009. CocraBurens T. A. Bypmuctposa»

JIJist mpoBeIeHUsI CaMOCTOSITENIbHBIX padoT - «l'eomerpus. Junakruueckue
marepuaiibl 9 knacc M. Ilpoceemienue 2009» aBropsl: b. I'. 3uB, B. M. Meiinep,
«IToypounsie pa3paboTku 1Mo reomeTpun 9 kiacc k yueoHomy komruiekry JI. C.
AranacsnHa. JluddepenuupoBannbiii noaxon, - M. Bako 2008. Asrop H. O.
["aBpuiioBa.

Jlist mpoBeneHuss TecToB - « Tematwdeckue Tectol. ['eomerpust 7 — 9
kiaccel. M. IIpoceemenne 2008. aBrop II. A. AnteiHoB, «Tectsl reomeTpust 9»
benmuukas O. B. u3znarensctBo «JIunei» 2010 r.
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2. Teomerpus 7 -9. YueOHUK 1 00111€00pa30BaTENbHBIX YUPEIKICHHM.
Astopsl: JI. C. Aranacsh, B. @. byry3os, C. b. Kagomues, JI. C. Kucenesa,
2. T. [To3usax— M.: IIpocsemienue, 2007.

3. «'eomerpus. Iunaktnueckue marepuansl 9 kimacc M. Ilpoceemenne 2009y
aBTopsl: b. I'. 3uB, B. M. Meiinep

4. «Iloypounbie pa3pabOTKH MO TeOMETpUH 9 Ki1acc K yueOHOMY KOMIUIEKTY JI.
C. Aranacsna. [{uddepennupoBannsiii moaxona, - M. Bako 2008. Astop H.
@. ["aBpuiioBa

5. « Temarnueckue Tecthl. ['eomerpus 7 — 9 kmacce». M. IlpocBenienue
2008. aBTop I1. A. AnThIHOB

6. « Temaruueckue tectol. ['eomeTtpust 7 — 9 kimaccel. M. I[Ipocsemenne 2008.
aBtop I1. A. AnteiHoB, «Tectsl reomerpust 9» benuukas O. B. uznarenbcTBo
«JIuei» 2010 r

7. CD: «Ypoxku reomerpun Kupmia u Medoaust 10 kiace
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MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE

TFTEOMETPHUA 9 KJIACC
No HaunMeHoBaHue pa3jesia, HAMMEHOBaHUE KoauuecTBo
n/n 00bEKTOB U CPEACTB MATEPHAIbLHO- Ha 25 %
TEXHHUYECKOro odecrneyeHust yuamuxcsi | odecneye
HHOCTH
ba3oBsiit
YPOBEHB
NamocTpanuu (MjakaThbl)
1. | Kommuekt tabnui «IloHsaTre BekTopa» 1x10 100%
2. | Kommuiekt tabmui «KoopanHaTel BEKTOpay 1x10 100%
Pa3narounbie MaTepuaJibl
3. | Bextopsl 15x8 60%
4 | BoIllyKkJble ¥ HEBBIMTYKIIbIE MHOTOYTOJIbHUKHU 15x8 60%
CpencrBa UKT
Cpeocmea ukm (yugpoewvie
oopa3zosamenvHble pecypcwl (Uop)
5 | Onepammonnas cuctema Linux 1 100%
6 | Onepamumonnas cucrema Windows XP 1 100%
Lop
( uncmpymenmul 00ueneoazozuueckue)
7 | Microsoft Offis 2007 1 100%
8. | Adobe Reader 1 100%
KMPlayer 1 100%
Q.
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Hop (uncmpymenmul cneyuanu3uposantvie)

10. | JInck «Marematuka. CripaBOYHHK IS 100%
TITKOJTbHIKA)
11 | DneKkTpoHHBIN Yy4eOHUK (IHUCK) «YPOKHU 100%
reometpuu 9 kinacc Kupusna u Medoaus»
12 | Huck «OTkpbITas matemaTuka. [lnanumerpus» 100%
Hugpopmayuonnvie ucmounuxu
( cneyuanuzuposannwvie)
13 | http://urokimatematiki.ru
14 | http://intergu.ru/
15 | http://karmanform.ucoz.ru
16 | http://polyakova.ucoz.ru/
17 | http://le-savchen.ucoz.ru/
18 | http://lwww.it-n.ru/
19 | http://lwww.openclass.ru/
YueOHO-1200paTOpHOE 000PYIOBAHME
20 | MynbTUMEANIHBIN KOMIIBIOTED 100%
21 | MynbTUMEaNanpOeKTOp 100%
22 | MnTepakTHBHAs N0CKa 100%
23 AynutopHas J0CKa C MAarHUTHOR 100%
MOBEPXHOCTHIO U HAOOPOM MPUCTIOCOOJICHU
JUTSI KpeTUIeHHsI TaOJIUI]
24 KoMIuiekT MHCTpYMEHTOB KIaCCHBIX: 100%

nuHediKa, Tpancroptup, yrompauk (30°, 60°),
yrompauk (45°, 45%), upKyis
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KOHTPOJHLHASA PABOTA Ne 1
Bapuaur 1

>

1. HafinuTe KOOpAWHATH! H AJIUHY BEKTODA a, ecnm a = —b +
b {3 -2}, c {—6; 2}.

2. MTaA®sl KOOPAMHATHI BEPIIHH Tpeyrom,nmca ABC: A (-6; 1),
B (2 4), C (2; —-2). HoxaxuTe, uTo Tpeyroasauk ABC paBHoGeapeH-
HEIfl, ¥ HaimuTe BBICOTY 'rpeyronbnnxa, npose,zxennyro H3 Bepnm-
HEl A.

3. Opr}RHOCTL sgfaHa ypaBHeHueM (x — 12+ y2=9, Hammm—
Te ypaBHeHHe npamMoii, NpoxoAsAmieil yepes ee IEeHTDP W Hapajjefb-
HOH ocm OpAMHAT.

: Mli—a
oy

Bap'n aET 2 , ;
.1. Haiigure KOODAMHATH M AJIHHY BeKTOpa i;, eciIH b==c 3,

c{-8; 6}, d {2' -2}.

2. JlaEBl KOODAWHATH BepIIWH YEeTHIPEXYroJAbHHUKA ABCD, ‘
A (-6; 1), B (0; 5), C (6 —4),; D (0; -8). Horaxwure, uro ABCD —
IPAMOYTOJBHUK, M HafiauTe Roopgnnafrm TOYKH nepeceqemm ero
AuaroHane.

3. Orcpymnoc'rs sajgana ypamuenueM (x + 1)2 + (y — 2)2 = 16. Ha-
IMINHTE YypPaBHeHHe NPAMO#, mpoxojsaiHe# depes ee neHTp ¥ napan-
ne.nbﬁoﬁ ocu abemuce. ;

oalr—-

ROHTPOJILHAH PA-BOTA N2
BapuansTr 1

1. Hannwre YIoJa Mem;(y nyqom OA un nonomn-re.nmeﬁ no.iry-
0CBIO Ox, ecyu. A (-1; 3). :

2. Penture TpeyroasHur ABC, ecam /B =30° ZC=105°
BC =342 cm. -

3. Haifinmre xocumHyCc yrna M TpeyroibHHKA KLM ecji
K (1; 7),L(—2 4), M (2; 0).

Baprmaur 2

1. Haiiaure yrom mexny aygom OB nu nonomn'renbnon no.ny-,
oceo Ox, ecau B (3; 3).

2. Pemure Tpeyroaseuk BCD, ecn £B= 45°, 2D = 60°,
BC =8 cm.

3. Haiiaure kocuryc yria A Tpeyroabanka ABC, ecim A (3 9),
B (0; 6), C (45 2).
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KOHTPOJILHAS PABOTA N: 3
Bapuanmt 1

1. Ilepumerp. npammbaoro -rpeyrom.nmca, BIIMCAHHOTO B OKDYH-
HOCTb, paBen 45 cMm. Hafizure cropory npann.nbnoro BOCBMUYTOALHI-
Ka, BOHCAHHOI'O B TV K€ OKDPYIKHOCTD. :

2. Hainure miomans Kpyra, eciad njomanb BIMCAHHEOrO B Orpa-
AHYMBAIOIYIO €ro OKPY’KHOCTb KBajpara paBHa 72 am2,

3. Hatgmre pnumy ayru oxpymﬂoc'm pa,n;nyca 3 CM, ecau ee
rpaJycHas Mepa paBHA 150° . ; _

Bapwmanr 2

1. IlepumeTp . NPAaBUJIBLHOTO INECTHYTOJILHUKA, BIIMCAHHOTO B
OKPYXHOCTb, paBeH 48 cMm. Haﬁnn're CTOPOHY Rnagpa'ra, BIOMCAHHOTO
B Ty K€ OKPYHOCTE.

2. Hadigure mnammy ORPYJRHOCTPI, eciIH nﬂoma,u;b Bnncalmoro _

B Hee NPaBHJIBHOIO mec'mymnbnnaa paBHa 723 cn?.

3. Hai«’mm*e IJIOMIAAE KPYTOBOr0 CEKTOpa, eCIH rpa;xyi:ﬁaa Mepa
ero ayru pasHa 120°, a pagmyc Kpyra pasex 12 cm. _

KOHTPOJIBHAS PABOTA N4
BapmanT 1

1. Jlana tpamenus ABCD. IIoc'rpon're (bnrypy, Ha KOTOpPYIO OTO~
- 6paxkaercst 9Ta Tpamenud NPH CHMMETDHM OTHOCHTEIBHO npamon,
cozepxameit 60koBy0 cTopoRy AB.

2. Ire oxpyxmEOocTH C¢ meHTpamm O, m O, paunycm KO‘I‘OpHX
pPaBHEL, HepecexaloTca B Toukax M um N. Hepes Toaxky M nposenena
npaMas, napamiensias 0,0, u Iepecexalomasd OKPYKHOCTE C MeHT-
pom O, B Toure D, Hcroap3ysa napanieabpBhI# lepesoc, NOKayKUTe,
YTO 1eTHIPeXYTONbHHUK OIMDO2 ABJAETCA TAPAJIEIOrPAMMOM.

BapnaHT 2

1. Jama rpanmenms ABCD ITocrpoiire cbnrypy, Ha KOTOPYIO OTO-
,ﬁpamae'rcs_ 9Ta TpANEDUA IIPH CHMMETPHH OTHOCHTENBHO TOYKH,
SABIAIOIEEHCH eepe;u;nﬁoﬁ 6oxoBoii croporsr CD.

2. an mecrmyronbHuk A, A,A;A A Aq. Ero cropoEn A A, m
AAs, AsAsm AjA AgA | AGA1 MOIIADHO PABHHLI M HAPAJJIEIbHEI, -
Hcnonsays neaTpaibHYI0 CHMMETDHIO, AOKAXKHTE, YTO AHArOHATIM
- AA,, AjA;, AjAg NAaHHOTO INECTHYTOJBHMKA nepecexaTcs B OA-
‘HOM TO4YKe.
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