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Pa6ouasi nporpamma yuyeOHoro npeamera «I'eomerpus. 7-9 Kjace» cocTaBiieHa
HA OCHOBAHHMM CJIEAYIOIIUX HOPMATUBHO-TIPABOBBIX TOKYMEHTOB:

1.®enepalibHOrO rOCYAapPCTBEHHOTO 00pa30BaTENBHOIO CTaHIapTa OCHOBHOTO
ob1rero odpazoBanus / MunucrepcTBo oopasoBanus U Hayku PD. — M.: [IpocBemnienHue,
2011 (Cranmaptsl BTOpOro nokosienus). [Ipukas MunucrepcTBa 00pa3oBaHusi U HAyKu
P® ot 17.12.2010 Ne 1897.

2.0cHOBHOI 00pa30BaTEILHON MPOTPAMMBI OCHOBHOTO 0011ero o0pazoBanust MbOY
COIII Ne 153.

3.Paboueit mporpammsl k yuebHuky JI.C. Artanacsna, B.®. Byry3oBa. u mgp. 7-9
KJIACcChl: yuyeOHoe mocobue st obmeobpazoBaTenbHbIX opranm3aiuii/B.d.byty3oB. M.:
[Tpocsemenue, 2016.

JInuHOCTHBIE, MeTANIPeIMETHBIE M MTPeAMETHbIE Pe3yJIbTAThl 0CBOEHHUS
cojiep:KaHusA Kypca

[Iporpamma obOecneyuBaeT IJOCTHIKEHUE CIEAYIONIUX pE3yJIbTaTOB OCBOCHUS
00pa3oBaTeNbHOU MPOTPAMMbl OCHOBHOTO 00IIIETO 0Opa30BaHUS:

JAUYHOCMHbLE !

1) popmMupOBaHHE OTBETCTBEHHOI'O OTHOIICHHUS K YYECHHIO, TOTOBHOCTH H
CcrmocoOHOCTH OOydYaromMUXcs K CaMOPa3BUTHIO M CaMOOOpPa30BAHUIO HAa OCHOBE
MOTHUBALIMU K OOYUYEHHUIO U MO3HAHUIO, BEIOOPY AalibHEelero oopa3oBaHus Ha 0asze
OPUEHTHUPOBKM B Mupe mnpodeccuidi W NpodeCCHOHATBHBIX MPEANOYTCHUH,
OCO3HAHHOMY TIIOCTPOCHHUIO WHIWBHUAYAIBHOW 0Opa30BaTEIbHOW TPACKTOPHHU C
y4ETOM YCTOWUHMBBIX TTO3HABATEIBHBIX HHTEPECOB;

2) hbopMupoBaHHUE I[EJIOCTHOTO  MHPOBO33PCHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTUKU;

3) dopmupoBaHHEe KOMMYHHUKATHBHON KOMIIETCHTHOCTH B OOM[EHHH U
COTPYJAHUYECTBE CO CBEPCTHHUKAMHU, CTAPIIMMH W MIAJIIUMH B 00pa30BaTeIbHOMH,
00IIECTBEHHO TMOJE3HOM, y4eOHO-HCCIE0BAaTENbCKOW, TBOPYECKOW W JAPYTUX
BHUJAX JICATCIbHOCTH,

4) yMeHHE SICHO, TOYHO, I'PaMOTHO H3JaraTh CBOM MBICIH B YCTHOH H
NUCbMEHHOW peuYM, IOHUMATh CMBICI TIOCTAaBJICHHOW 3aJayd, BBICTPAUBATH
apryMeHTAaIUI0, TPUBOIUTH IPUMEPHI B KOHTPIIPUMEPHI;

5) KPUTUYHOCTH MBINIJICHHUSA, YMEHHE PaclO3HABaTh JOTHYECKH HEKOPPEKTHHIC
BBICKA3bIBaHUS, OTJIMYATh THIIOTE3Y OT (aKTa;

6) KpeaTUBHOCTh MBINIJICHUS, WHHIIMATHBA, HAXOJYUBOCTh, AKTUBHOCTH IIPHU
pCIICHUU TEOMETPUUECKUX 3a1a4;

7) yMeHHE KOHTPOJIMPOBATH MPOIECC W pe3yibTaT ydeOHON MaTeMaTHYeCKOMH
eI TEIbHOCTH;

8) crocoOHOCTh K AMOLMOHAIBHOMY BOCIPHUATHIO MaTeMaTHYE CKUX 00BEKTOB,
3aj1a4, peUIeHUN, pacCyKACHUH;

mMemanpeomemuvie:



1) yMeHue caMOCTOSTENbHO MJIAHUPOBATH allbTePHATUBHBIC Iy TH JTOCTHKEHUS
1esiel, 0CO3HaAaHHO BhIOMpATh Hanbojee 3P PeKTUBHBIE CIIOCOOBI PElICHUs YUYeOHBIX U
MO3HABATEJBHBIX 3a/1a4;

2) YMEHHE OCYIIECTBIIATh KOHTPOJIb IO PE3yJbTAaTy U MO CIOCO0Yy MEeHCTBUS Ha
YPOBHE MPOU3BOJbHOTO BHUMAHUS U BHOCUTH HEOOXOAUMbIE KOPPEKTUBBI;

3) yMeHHE aJIeKBAaTHO OIICHMBAaTh MPaBUJIBHOCTh MJIM  OMHUOOYHOCTH
BBIMIOJIHEHUs Yy4yeOHOM 3ajaun, €€ OOBEKTHUBHYIO TPYIHOCTb U COOCTBEHHBIE
BO3MOXHOCTH €€ pellIeHHUS;

4) 0CO3HAHHOE BJIAJICHUE JIOTHYCCKUMH JICHCTBUSIMH OIPEACICHUS IOHITHH,
006001IeHM, YCTaHOBIICHUS aHaJIOTHH, Kyaccu puKanuu Ha OCHOBE
CaMOCTOSITEJIBHOTO BHIOOpPA OCHOBAHWN W KPUTEPHUEB, YCTAHOBJIECHUS POJOBHUIOBBIX
CBSI3CH;

5) yMeHUe ycTaHaBIMBaTh MPHYHMHHO-CIICJICTBEHHBIC CBS3U, CTPOMTH JIOTHYCCKOE
paccyXxaeHrue, yMO3aKIIOUeHHEe (WHIYKTHBHOE, MCAYKTHBHOE M 110 aHAJIOTHH) U
BBIBO/IBI;

6) yMeHHue co3/1aBaTh, IPUMEHATh ¥ IPEOOPa30BhIBATH 3HAKOBO-CUMBOJIMYCCKHUE
CpeACTBa, MOJEIH M CXEMBbI JJIs PElICHUS YUeOHBIX U NTO3HABATEIbHBIX 3a7a4;

7) yMEHUE OpraHM30BBIBATH y4eOHOE COTPYAHHYECTBO U  COBMECTHYIO
NESTeNBHOCTh C YUYMTEIEM W CBEPCTHUKAMH: ONPEIeNsATh LEIH, pacupeiessiTh
GYHKIMKM W POJIM Y4YACTHHUKOB, 0OIIMEe cmocoObl paboThl; ymeHue paboraTh B
rpynine: HaxoIWTh oO0Ilee pelieHrue W paspemarbh KOH(IUKTHI Ha OCHOBE
COTJIaCOBaHUS TO3WIMA W ydéTa WHTEPECOB; CAyIIaTh mapTHEpa; (HOpMyIHpPOBATH,
apryMEHTHPOBAaTh U OTCTAaWBaTh CBOEMHECHUC;

8) bopmupoBaHre W  pa3BUTHE y4YeOHOH ®  0O0MIENOJIb30BATEIbCKOMN
KOMIIETCHTHOCTH B 00JIAaCTH MCTHOJIb30BaHUA WH()OPMAIMOHHO-KOMMYHHUKAITHOHHBIX
texHosoruit (MKT-koMIeTeHTHOCTH);

9) nepBoHaYaIbHBIC MPEACTABICHUS 00 UEIX U O METOJaX MaTEeMAaTHUKH KakK 00
YHUBEPCAITLHOM SI3BIKE HayKW U TEXHHKH, O CPEIACTBE MOJACIUPOBAHUS SIBICHHUN U
POLECCOB;

10) yMeHHMEe BHIETh MAaTEMaTHYECKYI0 3a7adyy B KOHTEKCTE MPOOJEeMHOM
CUTYyallMu B IPYTUX TUCHUIIUHAX, B OKPYKAIOIIEH KU3HH;

11) yMeHHMe HaXOIUTh B Pa3JUYHBIX HCTOYHHUKAX MH(POpMALHMIO, HEOOXOIUMYIO
I pelmieHus ~ MaTeMaTH4ecKux  mpoliieM, W TMPEACTaBIsATH €€ B MOHSITHOU
dbopMe; MpUHUMATH pPEIICHUE B YCIOBUSIX HEIMOJHOW M HW30BITOYHOW, TOYHOW U
BEPOSTHOCTHON MHpOpMaLNU;

12) yMeHHEe TTOHUMATh W HCIOJb30BaTh MaTeMAaTHUECKHUE CPEICTBA HATJISHOCTH
(pUCyHKH, 4YepTeXH, CXEeMBl H Jp.) I8 WLIIOCTpAlWU, WHTEPIpPETAIUH,
apryMeHTAIlHH;

13) yMeHHe BBIIBUTaTh TMIIOTE3bI MPU PEHICHUHM YYCOHBIX 3ajJad M MOHHUMATh
HEOOXOJAUMOCTh UX MPOBEPKHU;

14) yMeHHe MPUMEHATh MHAYKTHUBHBIC U JCAYKTHBHBIC CIIOCOOBI pacCyXKICHHH,
BUJICTh pAa3JIMYHbIE CTpAaTEeTHW pPEHIeHWs 3ajJad; TMOHUMaHUe CYIIHOCTH
ANTOPUTMHUIECKUX npeanucaHui U yMEHHE JeWCTBOBaTH B COOTBETCTBUHU C
MPEI0KEHHBIM aJITOPUTMOM;

15) ymeHHMe caMOCTOSATEIbHO CTAaBUTh I€JU, BEHIOUPATh U CO3/1aBaTh alTOPUTMBI



IUIsL  pelIeHus Yy4eOHBIX MaTeMaTHYEeCKHX MpoOieMm;

16) yMeHue TMJIaHUPOBATh W OCYHICCTBISATh JEATEIbHOCTh, HAIMPABICHHYIO
Ha pEIIeHHe 3aJad HCCIeJOBATEIBCKOTO XapaKTepa;

npeomemuwie.

1) oBnajeHre 0a30BbIM MOHATHHHBIM amlmapaToM II0 OCHOBHBIM pa3jeiiam
CONepKaHus; TpeJAcTaBJIeHUe 00 OCHOBHBIX H3y4aeMBIX TMOHATHAX (YHCITO,
reomeTpudeckas GuUrypa) Kak BaXXHEHIIINX MaTEeMaTHYECKUX MOJIEIISIX, MO3BOJISIOMMNX
OINUCHIBATh U U3Y4aTh PEAJbHbIC MPOLECCH U SABJICHUS;

2) yMeHHE padoTaTh ¢ T€OMETPUUYECKMM TEKCTOM (aHAJIU3UPOBATh, M3BJICKAThH
HE00X0AUMYI0 HHPOPMAIIHIO), TOUHO U TPAMOTHO BBIpakaTh CBOW MBICJIU B YCTHOM U
NUCbMEHHON PEYM C MPUMEHECHHEM MATEMATHYECKOM TEPMHUHOJOTMH M CUMBOJIMKH,
UCIIOJIb30BaTh  pa3lUYHBIC S3BIKM MAaTEeMaTHKH, MPOBOJHWTH KiIacCU(HUKAINH,
Joruueckue 000CHOBAHUS, I0KAa3aTEJILCTBA MAaTEMATUUECKUX YTBEPKACHUM;

3) oBIaJCHHE HaBBIKAMU YCTHBIX, IIMCbMEHHBIX, WHCTPYMEHTAJIbHBIX
BBIUMCJICHUM;

4) oBJaJCHUE TEOMETPHYCCKUM S3BIKOM, YMEHHE HCIOJb30BaTh €TI0 IS
OMMCAHUS TPEIMETOB OKPYKAKIIEro MHUpa, pa3BUTHE MNPOCTPAHCTBEHHBIX
MPEJICTABICHUI u M300pa3uTEIbHBIXYMCHUH, npuoOpeTeHue HaBBIKOB
F€OMETPUUYECKHUX TTOCTPOCHUMU;

5) ycBOCHHE CHCTEMATHYECKHUX 3HAHUN O IUIOCKUX (Urypax M HX CBOMCTBAx, a
TaK)K€ Ha HArJSIIHOM YPOBHE — O IMPOCTEUIIUX NPOCTPAHCTBEHHBIX TEJaX, YMECHHUE
IMPUMEHATh CUCTEMATUYECKUE 3HAHHUSA O HHUX Ui PEIICHUS TEOMETPUUECKUX H
MPaKTUYECKHUX 3a/1ay;

6) yMeHHe U3MEPSTh JUTMHBI OTPE3KOB, BEJIMUHUHBI YIIIOB, HCIIOJb30BaTh (POPMYJIBI
JUJTSL HAXOXKJACHUS MEPUMETPOB, TIOMafe u 00bEMOB reoMeTpudeckux Quryp;

7) yMeHHE NMPUMCHSATh M3yUCHHBIC TMOHITHUSA, PE3yJbTaThl, METOMABI IJs pEIICHUS
3ajJa4y  NPaKTHUYECKOro XapakTepa ¢ 3aJad M3 CMEXKHBIX JUCIHUIUIMH C
UCIIOJIb30BAaHUEM TMPpU HEOOXOAUMOCTH CIPABOYHBIX MaTEpHaoOB, KaJbKYJSITOpa,
KOMIIBIOTEpA.

Ilnanupyemble pe3y/ibTaThl H3y4YeHHs1 Kypca reoMeTpun B 7-9 kiaccax.

BeinyckHMK HayduTcess B 7-9 Kiaccax (/51 MCIOJIB30BAHUSI B NOBCEAHEBHOM
KM3HM M o0ecredYeHHsl BO3MOKHOCTH YCICIIHOI0 IPOAOJIKEeHHs 00pa3oBaHUsl Ha
0a30BOM YpPOBHe)

I'eomerpuyeckue purypnbi

* OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUAMHU F€OMETPUUECKUX PUTYD;

* W3BJIEKaTh MH(OpPMALMIO O TEOMETPUYECKUX (Urypax, MpeICTaBICHHYIO Ha
yepTexax B IBHOM BUJE; ® IPUMEHSTDH JJISl PEIICHUS 33/1a4 FeOMETPHUUECKHUE (PaKThl, €CIIH
YCIIOBUS MX IPUMEHEHUS 3a/laHbl B IBHOM (opMe;

* pemarh 3aJayd Ha HaXOXIACHUE TeOMETPUYECKHX BEIMYMH N0 o0paslaMm Wiu
aIrOPUTMAM.

B noBceaHeBHOM »KM3HU M NIPU M3YyYECHUH APYTUX MPEAMETOB:

* UCIOJIb30BaTh CBOMCTBAa N€OMETPUUYECKUX (DUTYp AJis pelIeHus] TUIOBBIX 3a/ad,
BO3HHUKAIOIIMX B CUTyalsAX [MOBCEIHEBHOM KU3HH, 3a71a4 IIPAKTUYECKOTO COACPKAHUS.

OTHOLIEHUHA



* OnepupoBath Ha 6a30BOM YpOBHE MOHATUSIMH: PABEHCTBO (HUTYp, paBHbIE DUTYDHI,
PaBEHCTBO TPEYTOJIbHUKOB, MAapaUIeIbHOCTh MPSIMBIX, MEPIEHAUKYISIPHOCTh MNPSIMBIX,
YTJIBI MEXIY NPSIMBIMU, IEPIIEHAUKYJISP, HAKIOHHAS, IPOCKIUI.

B noBceqHeBHOI KM3HU M NIPU M3YyYE€HUH APYTUX MPEAMETOB:

* HUCIOJIb30BATh OTHOIIEHHUS U1 PELICHUS] NPOCTEUIINX 3aJa4d, BO3HUKAIOIIUX B
pEaIbHOM KU3HH.

HN3mepeHnsi 1 BbIYUCJICHUS

* BpIIONHATE M3MEpPEHHE UIMH, PACCTOSHUM, BEJIWYMH VYIJIOB, C IOMOIUIBIO
WHCTPYMEHTOB JIJISI UBMEPEHUM JJIMH U YTJIOB;

* IPUMEHATH (POPMYJIBI MEPUMETpa, TUIOMAAN U 00BheMa, TUIOMAIN MOBEPXHOCTH
OTAEIbHBIX MHOTOIPAaHHHUKOB MPU BEIYUCIICHUAX, KOTJA BCE JAHHBIC UMEIOTCS B YCIIOBHU;

* mpuMeHATh Teopemy [Iudaropa, 6a30BbIC TPUTOHOMETPUUECKUE COOTHOIICHUS ISt
BBIYHCIICHUS JUIMH, PACCTOSTHUM, MJIOMIAIEN B MPOCTEUIINX CIy4dasix.

B noBceaHeBHOM KU3HU M NP U3YYEHUH APYIUX MPeAMETOB:

* BBIYUCIATh PACCTOSHUS HAa MECTHOCTM B CTAaHIAPTHBIX CUTyalUsX, IUIOLIAJA B
MPOCTEUIIUX CITydasX, IPUMEHATh (OPMYJIbl B MPOCTEUIINX CUTYalUSIX B MTOBCEIHEBHOMN
YKU3HU.

I'eomeTpuyeckmne NOCTPoOCHUA

* N300pakath TUIOBBIE IMJIOCKKUE PUTYPHI U PUTYPHI B MPOCTPAHCTBE OT PYKU U C
MMOMOIIIbIO HHCTPYMEHTOB.

B noBceHeBHOM KU3HU M NPU U3YYEHUM JAPYTUX NPeIMETOB:

* BBIMIOJIHATH MPOCTEUIINE MOCTPOCHUS HA MECTHOCTH, HEOOXOIUMBIE B pealibHOU
*u3Hu. ['eomeTpuueckue npeodpazoBaHust

* CtpouTs (pUrypy, CAMMETPUYHYIO JaHHOU (PUTYype OTHOCUTEIIBHO OCH U TOYKHU.

B noBceHeBHOM KU3HU M P U3YYEHUM JAPYTUX MPeIMETOB:

* pacrno3HaBaTh ABUKEHUE OOBEKTOB B OKPYKAIOIIEM MUPE;

* pacro3HaBaTh CUMMETPHUYHBIE (UTYPHI B OKPYKAIOIIIEM MUDE.

BekTOpbI H KOOPAMHATHI HA IVIOCKOCTH

* OmnepupoBarh Ha 0a30BOM YypOBHE TOHSTHSIMHU BEKTOp, CyMMa BEKTOPOB,
IIPOM3BEICHUE BEKTOPA HA YKUCII0, KOOPAMHATHI HA MIOCKOCTH;

* ompeAensTh NPUOTMKEHHO KOOPAMHATHI TOYKKM 10 €€ HU300paKEeHUI0 Ha
KOOPJIMHATHOM IUIOCKOCTH.

B noBceHeBHO KU3HU M NPHU U3YYEHUH JPYTUX MPeAMETOB:

* HCMOJIb30BaTh BEKTOPBI ISl PENICHUS MPOCTEUIMX 3aJa4 Ha OINPEICIICHUE
CKOPOCTH OTHOCUTEIIBHOTO JIBUKCHHUSI.

BbINyCKHHK MOJYYUT BO3MOKHOCTh HAYYHThCs B 7-9 Kilaccax

I'eomerpuyeckue purypsl

» Onepupogams NOHAMUAMU 2e0OMEMPUYECKUX ueyp;

*  u38NeKamv, UHMEPNpemuposamv U  npeobpazosvieamv  UHGOpMAyUlo o0
2eomempudeckux ueypax, npeocmasieHHyI0 Ha Yepmetcax,

* NpuMeHAmb 2eomempuyeckue @Gaxkmvl OnA peuleHus 3a0ay, 8 MmMOM Hucie,
npeonoazaruux HeCKOJIbKO Ua208 peuleHus,

* popmynuposams 8 NPOCMeUWUX CLy4asx C80UCMEa U NPUSHAKU ueyp,

* 00KA3b18AMb 2€0MEMPUUECKUE YINBEPIHCOCHUSL,

* 81ademsv CMAHOAPMHOU Kldccupurkayuell NIOCKUX gueyp (mpeyeoibHUKos u
4eThIPEeXyroJbHUKOB).



B noBceHeBHOM KM3HU M NIPU U3yYeHHHU APYTHUX NPeIMETOB:

*  UCNONB306AMb  CBOUCMBA 2e0OMempuyeckux @ueyp O0aa peuleHus 3a0ad
NPAKMU4ecKo2o Xapakmepa u 3a0ay U3 CMe’CHbIX OUCYUNIUH.

OTHOIEHUS

* Onepupoéamsv NOHAMUAMU: DPABEHCMBO (uayp, pasHvle @GUIypsl, pPABEHCMEBO
Mpey20bHUKO8, NAPALLeIbHOCIb NPAMbIX, NePHeHOUKYIAPHOCIb NPAMBIX, Velbl MeNCOy
APAMbIMU, NEPNEeHOUKYIAD, HAKIOHHAS, NpoeKyus, nooodue gueyp, nodobHvie ¢hueypul,
HOO006HbIE MPEY2OIbHUKU,

* npumenams meopemy Daneca u meopemy 0 NPONOPYUOHATLHLIX OMPE3KAX Npu
pewienuu 3a0ad;

*  Xapakmepuzoeamv G3AUMHOE PACNOJNIONCeHUe NPAMOU U OKPYHCHOCMU, O8YX
OKpYJHCHOCmEU.

B noBce1HeBHOM KMU3HU M NIPH U3YYE€HUH APYTUX NMPeIMETOB:

* UCNONB3068AMb OMHOULEHUS 01 peUleHUs 3a0ay, 803HUKAIOWUX 8 PEATIbHOU HCUSHU.

HN3mepenus u BIYUCTEHUS

* Onepuposamsv npeocmasgieHusimu 0 OJuHe, NIowaou, odveme KaK 6eluyUHaAMU.
Ipumenamo meopemy Ilughacopa, chopmynvl naowaou, obvema npu peuwieHuu
MHO20WIA208bIX 3a0a4, 8 KOMOPbIX He 6ce OaHHble NpeoCcmasiieHvl A68HO, d mpeodyom
8bIYUCTIEHUL, Oonepuposams Ooee WUPOKUM KOIUYECMBOM QOopmYyn  ONUHbl, NIOWAOU,
obvema, GbLIYUCIAMb  XAPAKMEPUCMUKU  KOoMOuHayut  gueyp  (OKpyscHocmel U
MHO20Y20IbHUKOB)  GbIYUCAAMb  DACCMOSHUSL  Mexcoy  ueypamu,  npumMeHsms
mpueoHomMempuyeckue Gopmyvl 05l 6bIYUCTEHUL 8 00JIee CIONCHBIX CAYYAAX, NPO8OOUND
8bIYUCTIEHUS] HA OCHOBE PABHOBENUKOCNU U PABHOCOCMABNIEHHOCMU,

* NPOBOOUMb NPOCMblE BLIYUCTEHUS HA 00BEMHBIX MeNax,

* hopmynuposams 3a0a4u Ha 8bIYUCTIEHUE OJIUH, NIOWAOeU U 00beMO8 U peulamsy Ux.

B noBce1HeBHOM KM3HU M NIPH U3yYe€HHHU APYTUX NMPEIMETOB:

* NPOBOOUMb BLIYUCIEHUS HA MECMHOCMU,

* NpuMeHsAmb QOpMYIbl NPU GLIYUCTEHUAX 6 CMENCHLIX Y4eOHbIX npeomemax, 8
OKpYyHcaroweli 0elcmaumenrbHOCmi.

I'eomerpuyeckue mocTpoeHust

* Uzobpadicamv ceomempuyeckue ueypbl nO MeEKCMo8OMY U CUMBOJIbHOMY
ONUCAHUIO;

* C80O00HO ONEPUPOBAMb YEPMENCHBIMU UHCMPYMEHMAMU 8 HECTIONCHBIX CIYUASX,

* BBINONIHAMbL NOCMPOEHUS MPEY2OIbHUKOS, NPUMEHAMb OmMOelbHble Memoobl
NOCMPOEHULl YUpKylem U JUHeUKOU U Npo8oOUms Hnpocmeliuiue UCCIe008aHUS YUCTA
peuteHu;

* uzoOpadicamv mMunosvie NIOCKUe @ueypvl U 0OveMmHble meaa ¢ NOMOWbIO
NPOCMeEUUUX KOMNbIOMEPHBIX UHCTNPYMEHMOB.

B noBceHeBHOM KU3HM ¥ IPH U3YYEHUH APYTUX MPeIMETOB:

* 8bINOJIHAMb NPOCMeluue NOCMpPOeHUs. Had MECMHOCMU, He0OXO00UMble 8 PealbHOU
HCUZHU,

* OYEeHUBAMb Pazmepbl PeasibHbIX 00BEKMO8 OKPYIHCAIOUe20 MUpa.

IIpeoOpa3zoBanus

* Onepuposamv nousmuem O0BUNCEHUS U NpeodPA3068aHuUs NO00OUs, 6l1ademb
npuemamu NOCMpoeHus Gueyp ¢ UCHOIb30BAHUEM OBUICEHULL U NPeobpaz08anull no0oodus,



NPUMEHSAMb NOJYYeHHble 3HAHUS U ONbIM NOCMPOEHUU 8 CMEJCHbIX NpeoMemax u 8
DEeaNbHbIX CUMYAYUSX OKPYAHCAIOWEe20 MUpa,

* cmpoums ¢hueypy, no0oOHYI0 OAHHOU, NOJIb308AMbCA CBOUCMBAMU NOOOOUS O/
obocHosanus ceoticmes uayp;

* NPUMEHAMb CBOUCMBA OBUNCEHUU OJisl NPOBEOeHUs. NPOCMeUuuUx 000CHOBAHULL
ceoticme ¢uzyp. B noBceHeBHOM »KU3HU U NIPH U3YYEHUH APYTUX NPeIMeTOB:

* NPUMEHAMb CEOUCMBA OBUNCEHUU U NPUMEHAMb No0obue 0Jisi NOCMpPOeHUl U
BbIYUCTCHUU.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

* Onepuposamv NOHAMUAMU 8EKMOP, CYMMA, PA3ZHOCHb BEKMOPO8, NpoussedeHue
8EKMOpA HA YUCTO, Y20l MeHCOY BeKMOpAMU, CKAIAPHOEe NpoUu3eedeHue 6eKmopos,
KOOPOUHAmMbl HA NJIOCKOCMU, KOOPOUHAMbl BEKMOPA,

* 8LINOIHAMb OCUCMBUL HAO BEeKMOPAMU (CNOdCeHUe, BblYUMAHUe, YMHOMCEHUe Ha
YUCI0), BLIUUCTAMb CKATSIPHOE NPOoU3BedeHue, onpeoeisms 6 NPOCmeuuux Cayuasx yeoi
MeHCOY BeKMOPAMU, BbINOIHAMb PA3NONCEHUE 8eKMOPA HA COCMAasiaowue, NPpUMEeHImMb
nOJIyYeHHble 3HaAHUS 8 (hu3uKe, NoIb308aAMbCs POPMYIOU BbIYUCTIEHUS PACCTNOAHUSL MENCOY
MOYKAMU NO U3BECMHBIM KOOPOUHAMAM, UCHONb308AMb YPAGHEHUS (hucyp 015 peuieHus
3a0ay;

* NPUMEHAMb 8EKMOPbL U KOOPOUHAMbL O/ PeuleHuUsi 2eoMempuideckux 3a0ay Ha
gblyUCIeHue OUH, Y2Tlo8.

B noBce1HeBHOM KM3HU M NIPH U3YyYE€HHHU APYTHUX NMPEIMETOB:

* UCNONIL308AMb NOHAMUSL BEKMOPO8 U KOOPOUHAM Ol peulenus 3a0ay no usuxe,
eeocpaguu u opyeum yueoHvim npeomeman.



TemaTHueckoe MUIAHMPOBAHUE 110 T€OMETPHHI

7-9 knacce (YMK JI.C. Atanacsin u 1p. )

No TeMa Konu- XapakTepucTUKa OCHOBHBIX BUJIOB JI€ATEIHOCTU YUeHUKA (Ha
T/TT YECTBO YpPOBHE YUE€OHBIX JICHCTBUI)
4acoB
7 RJacc

1 I'naBa |. HauanbHbie 10 OOBACHATH, UYTO TAKOE OTPE30K, JyU, Yroj, Kakue (PUrypbl Ha3bIBaIOTCSI paBHBIMH,
r€OMETPUYECKUE KaK CPaBHUBAIOTCS U U3MEPSIIOTCS OTPE3KU M YIJIbI, YTO TAKOE rpajyc U rpajlycHas
CBEJICHUS Mepa yria, Kakoil yroJl Ha3bIBaeTCs MPSMBIM, TYTIBIM, OCTPBIM, pa38BEepHYTHIM, YTO

TaKoe cepeiuHa OTpe3Ka U OMCCEeKTpHCca yrila, Kakue yribl Ha3blBalOTCs

Hpsamas u orpesok. JIyu u CMEXHBIMHU U KaKU€ BEPTUKATbHBIMU; (OPMYJIUPOBATH 1 0OOCHOBBIBATH YTBEPIKIE-
yroxn CpasHenue HUS O CBOMCTBAX CMEKHBIX U BEPTHUKAJIBHBIX YIJIOB; OOBSICHATD, KaKUE MPSMbIC
I(;IT3 lﬁsgginﬂe }(’)FTJEZEKOB. Ha3bIBAIOTCA [EPIEHAMKYIAPHBIMU; dbopMynupoBaTh U (160CHOBI>IBaTI> YTBEPXKICHUE
VIaMeperEe YIIIOB O CBOMCTBE JABYX MPSIMBIX, NEPIEHIUKYISAPHBIX K TPETheHl; n300paxaTs U
TleprieH MKy IspHEIE pacrno3HaBaTh YKa3aHHbIE TpoCTeNIINe (PUTYypbl Ha YepTexkKax; pelarh 3a1auH,
psiMble CBsI3aHHBIE C 3TUMU NPOCTEHIIUMHU (UTYpamMH

2 | I'masall. 17 OOBsICHATD, Kakas Qurypa Ha3bIBaeTCs TPEYTOJbHUKOM, YTO TAKOE BEPILUHBI,
TpeyroabHuKH CTOPOHBI, YIJIbl U IEPUMETP TPEYTOJIbHUKA, KAKOU TPEYroJIbHUK Ha3bIBAETCS

IlepBbIit ipU3HAK
PaBEHCTBA TPEYTOJIbHUKOB
MenuaHbl, OUCCEKTPUCHI U
BBICOTBI TPEYTOJIbHUKA
Bropoii u Tperuit
MIPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

3aa4u Ha TOCTPOCHUE

pPaBHOOEIPEHHBIM U KaKOW PaBHOCTOPOHHUM, KaKue TPEYTOJbHUKHA Ha3bIBAKOTCSI
paBHBIMU; U300pakaTh U PACIO3HABATh HA UEPTEKAX TPEYTrOJbHUKHU U UX
3JIeMEHTHI; (OPMYJIUPOBATH U JOKA3bIBATh TEOPEMBI O IIPU3HAKAX PAaBEHCTBA
TPEYTOIBHUKOB; OOBICHATh, YTO HA3BIBACTCS IEPIICHIUKYIISIPOM, TPOBEAEHHBIM U3
JTAHHOM TOYKH K JAaHHOUW TIPSIMOM; (JOpMYIHPOBATh U JOKA3hIBATh TEOPEMY O
NePIEeHIUKYISPE K MPSIMOM; OOBSICHATH, KAKHE OTPE3KHU HA3BIBAIOTCS MEIUAHOM,
OMCCEKTPHUCOI M BEICOTON TPEYTroJIbHUKA; (POPMYIHPOBATH U JOKA3BIBATh TEOPEMBI
0 CBOMCTBax PaBHOOEIPEHHOTO TPEYTOJbHUKA; PEIIaTh 3a/a4H, CBI3aHHBIE C
MpU3HAKaMU PABEHCTBA TPEYTOJbHUKOB M CBOMCTBAMU PAaBHOOEIPEHHOTO
TPEYTOJIbHUKA; POPMYITUPOBATH ONPENEICHNUE OKPYKHOCTH; OOBICHATH, YTO TAKOE




LEHTP, PaIUyC, XOpJla U JUaMETP OKPY>KHOCTH; PelllaTh MPOCTEHIINe 3a/1a4u Ha
OCTpOeHUE (MIOCTPOCHKE YTIIa, pPABHOTO JAaHHOMY, MOCTPOCHUE OMCCEKTPUCHI yTIIa,
MOCTPOCHUE MEPIEHIUKYIISIPHBIX MPAMBIX, IOCTPOCHHUE CEPEUHBI OTpPE3Ka) U OoJiee
CJIOKHBIE 3a/1a4d, UCTIOJIB3YIONINE YKa3aHHbIE TPOCTEUIIINE; COTIOCTABIATh
MOJIYYEHHBIN pe3yJIbTaT C YCIOBUEM 3a/1a4d; aHAJIM3UPOBATH BO3MOXKHBIE CIIydau

I'nasa Ill. 13 DopMyIHpPOBaTh ONPECIICHUE MAPAIIICIBHBIX MPAMBIX; OOBSICHITH C TOMOIIBIO

[TapanensHble PHUCYHKA, KaKH€ yTiibl, 00pa30BaHHBIE IIPU IEPECEUEHUN JBYX IPSIMBIX CEKYILEH,

psiIMbIe Ha3bIBAIOTCS HAKPECTIIEKAUMMHU, KAKHE OJJHOCTOPOHHUMH U KaKue
COOTBETCTBEHHBIMH; ()OPMYJIUPOBATH U JI0KA3bIBATh TEOPEMBI, BRIPAKAIOIIIHE

IpusHaky napaineabHOCTH MPU3HAKYU NapaUIETbHOCTH IBYX MPSAMBIX; OOBSACHSITH, UTO TAKOE aKCUOMBI

ABYX HMPAMBIX reOMETPUHU U KaKHE aKCUOMBI YK€ UCIOIb30BAIUCH paHee; (hOpMyIUpOBaTh aKCUOMY

AKcuoma napasuiesIbHbIX

HAMEIX napajiesbHBIX IPAMBIX U BBIBOAUTH CIEACTBUA U3 HEE; (dbopMynupoBaTh U JOKa3bIBATh
TEOpPEMBI O CBOMCTBAX MapajlIe/IbHBIX NPSMBIX, 0OpaTHbIE TEOpEMaM O IpU3HAKaX
NapaJJIENbHOCTH, CBA3aHHBIX C HAKPECT JIEKAIUMH, COOTBETCTBEHHBIMU U
OJIHOCTOPOHHHMMH YTJIaMH, B CBS3H C 3TUM OOBSCHATH, YTO TAKOE YCIOBUE U
3aKJIIOUEHHE TEOPEMBI, KaKasi TeopeMa Ha3bIBaeTcsl OOpaTHOMN MO OTHOIICHUIO K
JaHHOM TeopeMe; OOBACHATh, B UEM 3aKII0YAETCS] METO/ 10Ka3aTEIbCTBA OT
OPOTUBHOTO: POPMYIIUPOBATH U IOKA3bIBATH TEOPEMBI 00 YIiIax ¢ COOTBETCTBEHHO
napasuieIbHbIMU U IEPHEHIUKYISPHBIMUA CTOPOHAMU; IPUBOJIUTH TPUMEPDI
UCIIOJIb30BAHUS ATOTO METO/Ia; PEIIaTh 3a/1a4u Ha BHIYUCIICHHE, JOKA3aTEIbCTBO U
OCTPOEHHE, CBI3aHHBIE C MAPAIETbHBIMHU NPSIMbIMUA

I'masa IV. 18 DopMyIUpPOBATH U JOKA3BIBATH TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA U €€ CIICACTBUE

CooTHOLIEHUS MEXKITY
CTOPOHAMH M yIJaMH
TPEyTroJIbHUKA

CymmMma yrios
TpeyronpHuka
CooTHOILIEHUS MEXKTY
CTOPOHAMH U yriaMu
TpeyrojbHUKA
[IpsimoyrosbHbIE

0 BHEIIIHEM YTJIE TPEYTOJIbHUKA; TPOBOAUTH KJIACCU(DUKALINIO TPEYTOJIbHUKOB 1O
yriamM; GopMyIHpoBaTh U JOKA3bIBATh TEOPEMY O COOTHOIIICHUSX MEXAY CTOPOHAMU H
yTJIaMU TPEYTOJIbHUKA (MPSMOE U 00paTHOE YTBEPKIEHUS) U CIICJICTBUS U3 HEE,
TEOpEeMY O HEpAaBEHCTBE TPEYTOJbHUKA; (POPMYyIUpPOBATH W JOKA3bIBATH TEOPEMBI O
CBOMCTBAaX NPSIMOYTOJIbHBIX TPEYTOJbHUKOB (IPSIMOYTOJIbHBINA TPEYTOJIBHUK C YTIIOM
30°, mpu3HaKU paBEHCTBA MPSIMOYTOJBHBIX TPEYTOJILHUKOB); (hOPMYIUPOBATH
OMpEeIeNICHUS PACCTOSIHUS OT TOYKH JI0 MPSIMOi, PACCTOSIHUSI MEXK]Y MapajlieIbHbIMU
NpSIMBIMU;, PEILIaTh 3aJla4l Ha BBIUUCIICHHE, JOKA3aTeIbCTBO U MOCTPOCHHUE,
CBSI3aHHBIE C COOTHOIICHHUSIMHU MEX]Ty CTOPOHAMU U YTJIaMH TPEYToJIbHUKA U




TPEyroJIbHUKU
IToctpoenue
TPEyroJIbHUKA [0 TPEM
3JIEMEHTaM

PaCCTOAHUCM MCIKAY IapaAJJICIAbHBIMU IIPAMBIMHA, IIPU H€O6XOI[I/IMOCTI/I IMPOBOJUTE I10
Xoay pC€CHUA JOIIOJHUTCIBbHBIC IIOCTPOCHUA, COIIOCTABIIATDH HOJ'Iy‘ICHHHﬁ PE3YyJbTAT
C YCJIOBHCM 3aJla4H, B 3ald4aX Ha IIOCTPOCHUC UCCICIOBATb BO3MOKHBIC CIIydau

IImomans
MHOTOYTOJIbHHUKA
IImomann
napajenorpaMmma,
TPEYTOJbHUKA U

[ToBTOpEHUE. 12

Pemienue 3agau

Bcero 704

8kuace

IToBTOpEHNUE 2

I'maBa V. 14 OOBSCHSTB, UTO TAKOE JIOMaHasi, MHOTOYTOJIbHUK, €0 BEPIIUHbBI, CMEXKHbIC

UeThIpE€XYyTONbHUKU CTOPOHBI, AUArOHAIU, U300paXaTh U PacCO3HaBaTh MHOTOYTOJILHUKU HA
YepTekKax; MOKa3bIBaTh 3JIEMEHTHl MHOTOYTOJIbHUKA, €r0 BHYTPEHHIOK U

MHOroyro/IbHAKY BHEIIHIOIO 00J1acTH; (OPMYTUPOBATH OMPEACIICHUE BBIITYKIOTO MHOTO-

Epafna;fgorpaMM 1 yTOJIbHUKA; U300pa’kaTh U PACIIO3HABATH BHIMYKJIbIC U HEBBITTYKIIbIC

TTpAMOYTOIBHUK, POV, MHOTOYTOJIbHUKU; (DOPMYJIUPOBATH U JJOKA3bIBATh YTBEPIKICHUS O CYMME

KBAJpaT YTJIOB BBIITYKJIOTO MHOTOYTOJBHUKA U CYMME €TI0 BHEIIIHUX YTJIOB; OOBSICHSTD,
KaKue CTOPOHBI (BEPIIMHBI) UETHIPEXYTOJILHUKA HA3BIBAIOTCS
IPOTUBOMNOJIOKHBIMU; (DOPMYJIUPOBATH ONPEAETIEHUS apajljiesiorpaMmma,
Tparneuuu, paBHOOEAPEHHON U MPAMOYTOJIBHON Tpaneuuii, IpsiMOyTroJibHUKA,
poMOa, KBaapaTa; H300pakaTh U pacno3HABATh ITU YETHIPEXYTOJIbHUKH;
dbopMyIUpOBATH U T0KA3bIBaTh YTBEPKAEHUS 00 UX CBOMCTBAX U MPHU3HAKAX;
pelaTh 3aJ1a4u Ha BBIYMCIICHUE, I0KA3aTEIbCTBO U MMOCTPOCHUE,
CBSI3aHHBIC C ATUMHU BUJIAMU YETHIPEXYTOJIBLHUKOB; OOBSICHATH, KAKHUE JIBE
TOYKH HA3bIBAIOTCSI CHMMETPUYHBIMU OTHOCUTEIBHO MIPSMOM (TOUKH), B KAKOM
ciydae ¢purypa Ha3bIBaeTCs CHMMETPUYHOM

I'masa VI. ITnomans 14 OOBSCHATH, KaK MPOU3BOAUTCS U3MEPEHUE TIIONIAIe MHOTOYTOJIbHUKOB,

KaKHe MHOTOYTOJIbHUKU HA3bIBAIOTCSl PABHOBEIMKUMU U KaKue
PaBHOCOCTABJICHHBIMH; (HOPMYJIUPOBATH OCHOBHBIE CBOMCTBA TIJIOMIAICH U
BBIBOJIUTH C X MOMOIIEI0 (hOPMYJIBI TIIOMIAICH MPSIMOYTOJIBHHUKA,
napajienorpaMma, TpeyrojibHuKa, Tpanenuu; GopMyaupoBaTh U 10Ka3bIBaTh
TeOpeMy 00 OTHOILIECHUH IUIONIaAei TPEYroJIbHUKOB, UMEIOLIUX 10 PABHOMY
yriy; popMmynupoBaTh U JI0ka3biBaTh Teopemy [ludaropa un o6paTHyto ei;




Tpamnenun
Teopema [Mudaropa

BBIBOJIUTH (hopMyity ['epoHa y1sl TuIoaam TpeyrojibHuKa; pemaTh 3a/1aui Ha
BBIYHCIICHHUE U JIOKA3aTeIbCTBO, CBSI3aHHBIC ¢ (hOpMYyIaMH TUIOIIAICH U Te-
opemoit [Tudaropa

I'naBa VII. ITono6HbIe 19 OOBSACHATH MOHATUE MTPONOPIUOHATILHOCTH OTPE3KOB; (HOPMYIUPOBATH
TPEYTrOJIbHUKU ompeeNeHus MOAOOHBIX TPEYTOJIBHUKOB U KO3 PUIIueHTa mogo0us;
GbopMyIUPOBATh M TOKA3bIBATH TEOPEMBI: 00 OTHOIIICHUH TIIOTIAICH
Onpenenenne nog00HbIX MOJ0OHBIX TPEYTOJILHUKOB, O MPU3HAKAX MOJ00US TPEYTOIBHUKOB, O
TpeYrOILHUKOB CpellIHEeH JIMHUU TPEYTroJbHUKA, O IEPECEUYEHNN MEUaH TPEYTroJbHUKA, O TIPO-
Tnpiﬁféiﬁ{;fgfm MOPIIMOHAIBHBIX OTPE3KaX B MPSIMOYTOJIBHOM TPEYTOBHUKE; OOBSICHSITH, UTO
TTpHveHeHH e T0100us K TaKO€ METOJ MOA00MS B 33[auax Ha MOCTPOCHUE, U MIPUBOJAUTH MIPUMEPHI
[OKa3aTeMbCTRY TCOPEM H MPUMEHEHUS 3TOTO METO/1a; OOBSICHATH, KAK MOXHO MCIOJIH30BaTh CBONCTBA
pelenuto 3a1a4 OJ00HBIX TPEYTOJIHLHUKOB B U3MEPUTEIBHBIX paboTax HA MECTHOCTH;
CooTHOWIEHNS MEKTY OOBSICHATD, KaK BBECTHU MOHATHE MTOA00MS JIJIsl IPOU3BOJIBHBIX DUTYD;
CTOpOHaMH H yTylaMu bopMyIUpOBATH OMPENCIICHHUS U UIUTIOCTPUPOBATH MOHSATUS CUHYCA,
gg:;ﬁﬁ?;;aom KOCHHYCa ¥ TaHT€HCa OCTPOTO yTiia MpsIMOYTOJIBHOTO TPEYToJIbHUKA;
BBIBOJIUTH OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO U 3HAYEHUS CUHYCA,
KOCHHYCa U TaHreHca aiis yriaoB 30°, 45°, 60°; pemath 3aj1a4uu, CBA3aHHBIC C
nogo0ueM TPeyroabHUKOB, IS BEIYUCICHUS 3HAYCHUM
TPUTOHOMETPUYCCKUX (DYHKITMIA MCTI0JIH30BATh KOMITHIOTEP HBIE IPOTPAMMBbI
I'naBa VIII. 17 HccnenoBars B3aMMHOE PACIIOJIOAKEHHE PAMOUN U OKPYKHOCTH;
OKpy>HOCTb dbopMynHpoBaTH ONpeAeIeHNE KacaTeIbHON K OKPY>KHOCTH; (hOPMYIUPOBATH

KacarenpHas k
OKPY>KHOCTH
LenTpanbHbie 1
BIHCAHHBIE YTJIbI
UYeTtsIpe 3aMedaTenbHbIe
TOYKH TPEYroJIbHUKA
Bnucannas u onucanHas
OKPY>KHOCTH

U JIOKa3bIBaTh TEOPEMBI: O CBOMCTBE KacaTeJbHOM, O MPU3HAKE KacaTeIbHOM,
00 oTpe3kax KacaTelbHbIX, MPOBEAEHHBIX U3 OJHOU TOUKHU; POpMYIHPOBATH
HOHATHUS UEHTPAIBHOTO yria U rpaayCHON MEPBI YT OKPYXHOCTH;
(GopMynHupoBaTh U JOKA3bIBATh TEOPEMBI: O BIUCAHHOM YTJIE, O
IPOU3BEACHUHN OTPE3KOB MEPECEKAIOMUXCS XOpA; GOpMYyIUpPOBATH U
JIOKa3bIBaTh TEOPEMBI, CBSI3aHHBIE C 3aMEUYaTEIbHBIMA TOYKAMHU
TPEYroJibHUKa: 0 OMCCEKTpHUCE yIia U, KaK CJIEJCTBHUE, O IEPECCUYCHUU
OMCCEKTPUC TPEYTOJIbHUKA; O CEPEAMHHOM MEPIICHIUKYIIAPE K OTPE3KY H, KaK
CJIEACTBHUE, O IEPECEUCHUUN CEPEIMHHBIX MEPIEHIUKYISIPOB K CTOPOHAM
TPEYroJIbHUKA; O IEPECEUEHUH BBICOT TPEYTOJIbHUKA; (POPMYIHPOBATH




ONpENEICHUS] OKPYKHOCTEH, BIMCAHHOW B MHOTOYT'OJIBHUK U OIIMCAHHOMN
OKOJIO MHOTOYT0JIbHUKA; (DOPMYJIUPOBATH U JI0KA3bIBATh TEOPEMBI: 00
OKPY’KHOCTHU, BIMCAHHON B TPEYTOJIBHUK; 00 OKPYKHOCTH, OITUCAHHON OKOJIO
TPEYrOJbHUKA; O CBOMCTBE CTOPOH ONHMCAHHOTO YETBIPEXYTOJBbHUKA; O
CBOMCTBE YIJIOB BIIMCAHHOI'O YETBIPEX yTOJIbHUKA; pEIIaTh 3aJa4l Ha
BBIYMCJIEHUE, JOKA3ATENBCTBO U IOCTPOEHUE, CBA3aHHBIE C OKPYKHOCTBIO,
BIIMCAaHHBIMH U ONIMCAHHBIMH TPEYTOJbHUKAMHU U YETBHIPEXYTOJIBHUKAMH;
UCCIeA0BaTh CBOMCTBA KOH(PUTYpaALlUid, CBSI3aHHBIX C OKPYXHOCTBIO, C
ITOMOIIBIO KOMIIBIOTEPHBIX IPOTPAMM

[ToBTOpEeHwUeE. 6
Pemenne 3amay
Bcero 72
9ki1ace
IToBTOpEHME Kypca 2
reOMETPHUH 8 Kiacca
I'naBa 1 X. BekTopbl 12 @opMyIMPOBATH OMPEAEICHUS U WLTIOCTPUPOBATH MOHATHSI BEKTOPA, €r0 JJIMHBI,
KOJIJIMHEAPHBIX U PaBHBIX BEKTOPOB; MOTUBUPOBATH BBEICHUE NOHATHUI U 1€HCTBU,
IonsTue BekTOpa CBsI3aHHBIX C BEKTOpAaMH, COOTBETCTBYIOIMMHU IIPUMEPaAMH, OTHOCSIIIIMMHUCS K
CnoxeHue 1 BbIMHTaHHE (U3UYECKUM BEKTOPHBIM BEJIMYMHAM; IPUMEHATh BEKTOPHI U ACHUCTBUS HAJl HUMH
;e;;gi(;m BexTOpa Ha IIPU PELIEHUU T€OMETPUUECKUX 3a1a4
YHCIIO0
HpI/IMCHCHI/Ie BCKTOPOB K
PEIICHUIO 3a1a4
I'maBa X. Meroa 10 OOBACHATH U WILTIOCTPUPOBATH MOHATHS MPSIMOYTOJIBHOM CUCTEMBI KOOPAMHAT,

KOOpJIMHAT

Koopaunats! BekTopa
[Ipocreiimme 3agayu B
KOOpAMHATax

YpaBHEHHE OKPYKHOCTHU U
ypaBHEHUE NPAMOI

KOOPJHMHAT TOYKH M KOOPJAMHAT BEKTOPA; BRIBOAUTH U MCIIOJIb30BAaTh IPHU PEIICHUU
3a7a4 GopMYyJIbl KOOPAUHAT CEPEIUHBI OTPE3Ka, JUTMHBI BEKTOPA, PACCTOSIHUS MEXKIY
JBYMsI TOUKaMH, YPABHEHUSI OKPYKHOCTU U IIPSIMOM




['maBa XI. 14 @opMyNIUPOBATh U WLIKOCTPUPOBATH ONPEAEICHUS CUHYCA, KOCUHYCA, TAHT€HCA U

CooTHOIIEHUS MEXKITY KoTaHreHnca yrioB ot 0 7o 180°; BBIBOAUTH OCHOBHOE TPUTOHOMETPUUYECKOE

CTOPOHAMU U yTJIaMH TOXJAECTBO U (HOPMyJIbI IPUBEACHUS; POPMYIUPOBATH U JOKA3BIBATH TEOPEMbI CUHYCOB

TpeyroapHuka. Cka- U KOCUHYCOB, IPUMEHSATH UX MPU PEIICHUU TPEYTrOJIbHUKOB; O0BSACHATH, KaK

JIApHOE UCIIOJIB3YIOTCSI TPUTOHOMETPUUYECKHE (POPMYIIBI B UBMEPUTENBHBIX paboTax Ha

MIPOU3BEJICHUE MECTHOCTH; (POPMYIUPOBATH ONPEACICHUS yIjia MEXY BEKTOPAMU U CKaJISIPHOTO

BEKTOPOB MIPOU3BEICHNS BEKTOPOB; BRIBOAUTH (OPMYITY CKAISIPHOTO MPOU3BEACHUS Yepe3
KOOPJAMHATHI BEKTOPOB; (hOPMYyJIUPOBATH U 0OOCHOBBIBAThH YTBEPKJICHHUE O CBOMCTBAX

Cunyc, kocuHyc, CKaJISIpHOT'O MPOM3BCICHU; UCIIOJb30BAaTh CKAJIIPHOC IIPOU3BECICHNUEC BECKTOPOB NPHU

TAHT'CHC, KOTAHT'CHC yTJIa peIHeHI/IH 3aj1ay4

CoOTHOIICHUS MEXTY

CTOpOHAMHU " yrillaMHUu

TpEeyroJIbHUKA.

Cxansipoe

IMpOU3BCACHUC BCKTOPOB

I'nmaBa XII. Jlnuna 12 ®opMyIHpPOBaTH ONPEAEICHUE TPABUIBHOTO MHOTOYTOJIbHUKA; (OPMYIUPOBATH U

OKPY>KHOCTH U TIJIO- JI0Ka3bIBaTh TEOPEMBI 00 OKPYKHOCTSIX, OMMMCAHHON OKOJIO MPaBUJIBHOTO

maab Kpyra MHOTOYTOJIbHUKA U BIMUCAHHOW B HETO; BBIBOJUTH U MCIOJIL30BaTh (POPMYJIBI s
BBIUKCJICHUS JIOIIAAU MPaBUILHOTO MHOTOYTOJIbHUKA, €0 CTOPOHBI U pagnyca

IIpaBunbHEIC BIIMCAHHOM OKPY>KHOCTH; pelIaTh 3aJ1a4i Ha IOCTPOCHUE MPABUIIbHBIX

MHOTOYT'OJIbHUKH MHOTOYTOJIbHUKOB; OOBSCHSITH MOHSITUS JJIMHBI - OKPY>KHOCTH U TIIOIIAU KPYTa;

f;:;i;?ig’;;ocm 1 BBIBOJUTH (DOPMYJIBI AJIs1 BBIYUCICHUS JJIUHBI OKPYXKHOCTHU U JUIMHBI TyTH, TUIOIAIH
KpyTa ¥ TUIOHaau KPyroBOT0 CEKTOpa; MPUMEHSTh 3TU ()OPMYJIIBI PHU PEIICHUN
3a/1a4y

I'nmaBa XII. JIpmxenus 10 OOBSCHATD, 4YTO TaKO€ OTOOpaKEHHE MIIOCKOCTH HA ce0sl U B KAKOM CITy4ae OHO
Ha3bIBACTCS JIBUKECHUEM IUIOCKOCTH; OOBSICHATh, YTO TAKOE OCEBass CUMMETPHS,

HonsiTie ABMKCHMS [EHTpaJbHAs CUMMETPHUS, TTapaJiIeIbHbIN MTEPEHOC U MMOBOPOT; 00OCHOBHIBATH, YTO

TapaienbHbId nepeHoc 1 3THU OTOOpaKEHUS TNIOCKOCTH Ha ce0sl SBIAIOTCS ABUKCHUSIMHU; OOBSICHSATH, KaKoBa

TOBOpOT CBSI3b MEXKY ABUKECHUSIMH U HAIOKECHUSIMHU; UITFOCTPUPOBATH OCHOBHBIE BUJIbI
JBUKEHUI, B TOM YHMCJI€ C TOMONIbK0 KOMIBIOTEPHBIX MPOTpaMM

[ToBTOpEeHwUeE. 8
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aKcuoMax
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ap. M. Ilpocenienue, 2015.
2. 3uB b.I'. 'eomeTpus JJunakruueckue matepuansl. 7 kiaacc / b.I'. 3us, B.M. Meiinep. M.
IIpocenienue, 2013
3. Mumenko T.M.. 'eomerpus. Tematudeckue tecthl. 7 kjace/ T.M. Mumenko, A.Jl.
biunkos. M.: IIpocsemenue, 2013.
4. Pabunosuu E. M. I'eometpus Ha roToBbIX yepTexxax. 7-11 xkiaccsl/ [Ipocserniennue,
2013.
6. l'eometpus Aunakruyeckue matepuansl. 8 kinacc / b.I'. 3us, B.M. Meiinep. M.
[Tpocsemenue, 2013
7. Mumenko T.M.. 'eometpus. Tematuueckue tectsl. 8 kinace/ T.M. Mumenko, A./l.
bimuakos. M.: [Ipoceemenue, 2013.
8.'eometpus quaaktuyeckue marepuansl. 9 kinacc / b.I'. 3us, B.M. Meiinep. M.
[Ipocsemwmenue, 2013
9. Mumenko T.M.. 'eomerpus. Tematudeckue Tectsl. 9 kinace/ T.M. Mumenko, A.Jl.
binakoB. M.: [IpocBemenue, 2013.
10. KonTponbHbie paboThIno reomeTpun: 7 kiacc: k yueOnuky JI.C. AtanacsiHa u Jip.
«I"eomerpus 7 — 9 knacce» / H.b. MenbHukoBa. — M.: U3narensctBo «OK3ameny, 2014
11.Tectsl o reomeTpun: 7 kiacc: k yueonuky JI.C. Atanacsna u ap. «I'eomerpust 7 — 9
kiacce / A.B. @apkoB. — M.: U3narenbcTBO «OK3aMen», 2014
12. KonTtpomasHbie paboThino reoMerpun: 8 kiacc: k yueOuuky JI.C. AtanacsiHa u ap.
«I"'eometpus 7 — 9 knaccel» / H.b. MenpHukoBa. — M.: M3natensctBo «OK3amen», 2015
13. Tectol o reomeTpun: 8 kiacc: k yueOnuky JI.C. Atanacsaa u ap. «I'eometpus 7 — 9
kiaccel» / A.B. ®apkoB. — M.: U3narenbctBo «OK3amen», 2015
14. Jlunaktuueckue Matepualibl o reoMerpuu: 8 kiacc: k yueonuky JI.C. Atanacsina u
np. «'eomerpust 7 — 9 knacce» / H.b. MenbuukoBa, I'.A. 3axapoa. — M.: M3naTenscTBO
«IK3ameny, 2015
15. KontponbHbie paboThino reomeTpun: 9 knacc: k yueOnuky JI.C. AtanacsiHa u nip.
«T"eomerpus 7 — 9 knacce» / H.b. MenbHaukoBa. — M.: U3narenscTBo «IK3amen», 2016
16. Tectol o reomeTpun: 9 knacc: k yueOnuky JI.C. Atanacsina u ap. «I'eometpust 7 — 9
kiacce» / A.B. @apkoB. — M.: U3parenbctBo «IK3aMeny, 2016
17. Jlunaktuueckue MaTepuaisl o reomerpuu: 9 kiacc: k yueonuky JI.C. AtanacsiHa u
np. «I'eomerpus 7 — 9 knacce» / H.b. MenbHaukoBa, I'.A. 3axaposa. — M.: I3naTenscTBO
«Dx3amen», 2016

Ilepeuens UHTEpHET pecypcoB, HU(pPOBbIe 00pa30BaTEIbHBIX PECYPCOB M IPYTUX
3JIEKTPOHHBIX MH(OPMAITMOHHBIX HCTOYHUKOB!

1.Iudposrie oOpazoBarensubie pecypebl (LIOP) k yueOHrMKam U3 gaTenbCTBA
"Muemo3uHa" ipecTaBieHbl Ha caiite http://school-collection.edu.ru/

2. www.math.ru. IaTepHeT - oiiepKKa yauTeield MaTeMaTHKH, MaTePHAITbI ISl YPOKOB,
oduimaIbHbie TOKyMEHTH MUHHCTEpCTBAa 00pa30BaHUs U HAYKH, HEOOXOIUMBIE B
pabore.

3. www.it-n.ru. CeTh TBOPYECKHX yUUTEIICH.

4. www.etudes.ru. Maremartndeckue 3061 Ha caiiTe npeacraBieHbl STIOIHI,



http://school-collection.edu.ru/
http://www.math.ru/
http://www.it-n.ru/
http://www.etudes.ru/

BBITIOJIHEHHBIE C UCIIOJIb30BAHUEM COBPEMEHHOM KoMIbloTepHOi 3D-rpadukuy,
YBJIEKATEJIbHO U MHTEPECHO PACCKa3bIBAIOIINE O MATEMATHKE U €€ IPUIIOKCHUSX.

5. www.problems.ru. ba3a gaHHBIX 3a/1a4 [0 BCEM TEMaM IIKOJbHONW MaTeMaTHKH. 3a1a4uu
paz0OuThl Mo pyOpHKaM U cTerneHu cioxHocTH. Ko Bcem 3ajauaM nprBeIeHbl PEICHUS.

6. www.golovolomka.hobby.ru. T'ogoBosoMkw 1jist ymMHBIX Jtojeid. Ha caiite MOKHO
HAWTU MHOTO 3aJ1a4 (JJOTUYECKUX, Ha B3BEIIMBAHUS U JIp.), BApUallUi Ha TEMY KyOuKa
Py6uka, anextponnsie Bepcuu kHUT P. Cmaniuana, M. Napnaepa, JI. Kappoiia, BeneHus
3aHATUH, MpueMax paboThl HA YpPOKax.

7. www.college.ru/mathematics. MaremaTrka Ha moptane «OTKPBITBIN KOJUTSIIK ».
Mo>kHO HaliTH y4eOHBII MaTeprall o pa3IMYHbIM pa3ziejaM MaTEMATUKH.

8. www.int-edu.ru. MuacTHTYT HOBBIX TeXHOJIOTHI. Ha caliTe MO)KHO 03HAKOMHTBCS C
IpoayKIuen, nmpenaraemon Macturyrom, Hanpumep, nporpammamu <« Kusas
cTaTucThKay, «ABTol pady, pa3BuBaroie-00yJaroIieil HacTOIbLHON Urpoi «Jlomu u
JIpoOu» U Ap.

9. school-collection.edu. Enunas xosekius 1iupoBbIX 00pa30BaTEIBHBIX PECYPCOB.

10. http://www.prosv.ru. Caiit uzaarenbctBa «IIpocserienue» (pyOprka «MareMaTHKa)
11. http:/www.drofa.ru. Caiit uznatensctBa poda (pyopuka «MartemaTuka)

12. http://www.center.fio.ru/som. MeToandeckue peKOMEHIANN YUUTEII0- IPEAMETHUKY
(mpencTaBiIeHbl BCE MIKOJIBHBIE MPEAMEThI). MaTepualibl i1 CaMOCTOSITEIbHON
pa3paboTku MpoUIbHBIX MPOO W aKTUBU3ALIMU TIpoIiecca 00yUEHHUs B CTapIIeH MIKOJIE.
13. http://www.edu.ru. IlerTpanbHbIi 00pa30BaTEIBHBIN MTOPTA, COIEPIKUT HOPMATHBHEIC
JTIOKyMEHTBI MUHHCTEPCTBA, CTAaHAAPTHI, HHPOPMAIIUIO O TIPOBEICHHUE dKCIICPUMEHTA,
cepBep HHPOPMAIMOHHON MOACPKKH EMnHOTO TOCY1apCTBEHHOTO SK3aMEHa.

14. http://www.legion.ru. Caitt uznarenscra «JIernon.

15. http://www.intellectcentre.ru. Caiit uznarenbcrBa «MaTemiekT-1leHTp», TIe MOXKHO
HalTH y4eOHO-TPEHUPOBOYHBIC MAaTEPUAITBI, IEMOHCTPAIIMOHHBIC BEPCHH, OaHK
TPEHUPOBOYHBIX 33JJaHUN C OTBETAMH, METOJIUYECKUE PEKOMEHIAIIUU U 00pasIbl
pELICHUN.
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