Ipuaoxenue 9
MATEMATHUKA
ITEOMETPUSA
7-9 KJIACCBI
MNOSACHUTEJBbHAS 3AITUCKA.

[Iporpamma yue6HOrO npeamera «I'eomerpusi» i ydammuxcs /-9 kiacca coctaBjieHa HAOCHOBE
CJIEYIOUINX JOKYMEHTOB:

o 3axona «O0 obpazoBanuu B Poccuiickoit @enepanum» ot 29.12.2012 Ne 273-03;

o  @enepansHoro ['ocynapcTBenHOro CtanaapTa OCHOBHOI'O 00ILIero 00pa3oBaHus;

e TIPUMEPHOW TPOrpaMMBI IO TeoMeTpuH K  y4eOHmkKy a1 7—9  kiaccos

oOmeoOpazoBaTenbHbIX 1Ko aBTOpoB JI.C. ATtanacsHa, B.®. Byry3osa, C.b. Kagomuesa, 3.1

ITo3naska u U.U. FOounoi, 2014 r;

e 00pa3oBaTenbHON MporpamMMbl OCHOBHOTO oOmiero oOpazoBanuss MKOVY «ToBapkoBckas
cout 1»

HEJIN U 3AJIAYU YYEBHOI'O IIPEJMETA
Hemnn:
1)6 nanpaenenuu 1UYHOCIMHO20 PA3BUMUA:

e pa3BUTHE JIOTUYECKOTO M KPUTHUYECKOTO MBIIIJICHHS, KYJIbTYphl PEYH, CIHOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

e (opMupoBaHHEe y YHaIIUXCSl UHTEIUICKTYaTbHOM YECTHOCTU U OOBEKTUBHOCTH, CHIOCOOHOCTH
K MPEOJIOJIEHUIO MBICIUTENIbHBIX CTEPEOTUIIOB, BRITEKAIOUINX U3 OOBIIEHHOTO OTbITA;

e BOCHHUTAaHHE KA4€CTB JIUYHOCTH, 00ECIIEUMBAIOIINX COLIMATIBLHYIO MOOMIBHOCTb,CIIOCOOHOCTh
MPUHUMATh CAMOCTOSTEIbHbIE PEIICHHUS;

o (opMHpOBaHHE Ka4eCTB MBILUICHUS, HEOOXOIMMBIX ISl aJanTallid B COBPEMEHHOM
nH(OpMaIIMOHHOM OOIIIECTBE;

e  @OopMHpPOBaHME LICHHOCTHBIX OTHOLICHUH APYr K APYrYy, YYUTEIIO, aBTOpaM OTKPBITHUA M
U300peTeHUH, pe3ybTaTaM 00ydeHusI.

e CaMOCTOSITENLHOCTbH B MPUOOPETEHUH HOBBIX 3HAHUN M MPAKTHUECKUX YMEHUH.

e pa3BUTHE MHTEpECA K MATEMAaTUYECKOMY TBOPUECTBY U MAaTEMAaTUYECKUX CIIOCOOHOCTEH;

2) 6 MmemanpeoMemHoOM HANPAGIEHUU:

e OBJIAQJICHWC HAaBBIKAMH CAMOCTOSITEIILHOTO TPHOOPETEHUsS HOBBIX 3HAHWMA, OpraHU3alUN
yu4eOHON JeATEeTbHOCTH, TMOCTAHOBKH IIeJeH, TUTAaHUPOBAHUS, CAMOKOHTPOJISI M OILICHKH
pE3yJIbTaTOB CBOEU NIEATENbHOCTH, YMEHUSIMHU MPEABUICTh BO3MOKHBIE PE3YJIbTaThl CBOUX
JICUCTBUM;

e TIOHMMAaHHUE PA3JIMYUA MEXAY UCXOIHBIMU (PaKTaMu W TUNOTE3aMU ISl UX OOBICHEHUS,
TEOPETUIECKUMH MOJICIIIMH M PealbHBIMU OOBEKTaMH, OBJIAJCHUE YHUBEPCATIbHBIMU



y4eOHBIMH JCUCTBUSIMU HA TPUMEpax THUIOTE3 ISl OOBSICHEHHS W3BECTHBIX (DaKTOB U
IKCIIEPUMEHTAIBHON TPOBEPKU BBIJIBUTAEMBIX THUIIOTE3, Pa3pabOTKH TEOPETHUYECKUX
MOJIEJIEN MPOLECCOB WIIH SIBJIICHUM;

dhopmMupoBaHrUe YMEHHMI BOCIPHHUMATH, NepepadbaThiBaTh U MPEABIBIAT, HHPOPMAIUIO B
CJIOBECHOHM, 0Opa3HO#, CHUMBOJIMYECKON (opMax, aHAIM3UPOBATh M IepepadaThIBaTh
MOJIYYCHHYI0O HMH(OpPMAIMI0O B COOTBETCTBHM C TIOCTABJICHHBIMH 3aJadyaMH, BBIJCIATH
OCHOBHOE COJIEp)KaHHUE MPOYUTAHHOIO TEKCTA, HAXOAUTh B HEM OTBETHI HA MOCTABJICHHBIC
BOIIPOCHI U U3J1araTh €ro;

3) 6 npeOMemHoM HANPAGICHUU:

BBISIBJICHHE MPAKTHYECKOW 3HAYUMOCTH HAayKd, €€ MHOTOOOpa3HBIX MPHIOKEHUN B
CMEXXHBIX IUCLMIUIMHAX U IIOBCEAHEBHOU NEATEIbHOCTH JIIOEH;

CO3JaHHC (bsz[aMeHTa A1 MAaTeMAaTUYCCKOI'O pPa3BUTHA, (1)OpMI/Ip0BaHI/I5{ MEXaHU3MOB
MBIIJICHUSA, XapaKTCPHBIX JJIA MaTEeMaTHYECKOM ACATCIIbHOCTH.

Sagaum:

OBJIAJIETh CUCTEMOI MaTeMaTHYECKUX 3HAaHUI U YMEHUN, HE0OXOIMMBIX ISl IPUMEHEHHS B
MPAKTUYECKOMN AEATEIIBHOCTH, U3YYCHUU CMEKHBIX THUCUUILINH;

CIOCOOCTBOBATh MHTEIUIEKTYalbHOMY pa3BUTHIO, (POPMUPOBATH KauyecTBa, HEOOXOAUMBbIE
YeJIOBEKY JUIS TIOJIHOIEHHOM KWU3HM B COBPEMEHHOM OOIIECTBE, CBONCTBEHHBIC
MaTEMAaTHYECKON IEATEIbHOCTU: SICHOCTM M TOYHOCTH MBICIH, MHTYHIIMH, JOTUYECKOIO
MBIIIJIEHUSI, TPOCTPAHCTBEHHBIX  MPEACTABJICHUN, CHOCOOHOCTH K  MPEOJIOJICHUIO
TPYAHOCTEM;

(dhopMHUpPOBATH MPEACTABICHUS 00 UCSIX U METO/IaX MAaTEMATUKH KaK YHUBEPCAIBHOTO SI3bIKa
HAyKU U TEXHUKH, CPEICTBAX MOJIEIUPOBAHUS ABICHUN U IPOLIECCOB;

BOCITUTHIBATH KYJIBTYPY JIMYHOCTH, OTHOIIIEHNE K MATEMATHUKE KaK YaCTH O0IIeUeI0BEUYeCKON
KYJIBTYpBI, UTparoleil 0co0yIo poJib B 00IIECTBEHHOM Pa3BUTHUHU.

B coorBerctBun ¢ yueOHbiM 1wianoM MKOY «ToBapkoBckas COII 1» Ha wusydenwue

reoMeTpuu B 7-9 orBoauTCs 2 y4eOHBIX Yaca B HEACIIO B TEUCHUE KAXKIOTO Toja 00ydeHusl, BCETO
202 yaca.

7 kiacc — 2 gaca B Heziento, 34 yueOHBIX Helenu, uToro 68 4.;

8 kimacc — 2 yaca B Henento, 34 y4eOHBIX HEJeNH, UTOTo 68 4.;

9 kiacc — 2 vaca B Hezelnmto, 33 yueOHBIX HEAeIH, UTOro 66 4.
INJIAHUPYEBIE PE3YJIBTATBI

.JII/I‘IHOCTHBIC, METANIPEAMETHBIC U IIPEAMETHBIC PE3YJIbTAThI

[Iporpamma  obOecrieuMBaeT  JOCTHMKEHHE  CIEAYIOIIUMX  PE3yIbTaTOB  OCBOEHUS

06p330BaTeHBHOfI IIporpaMmMbl OCHOBHOI'O 06IJ_ICFO 06p330BaHI/ISIZ

JAUYHOCHHbLE:

1) dopmupoBaHKE OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH
o0ydJaromuxcsi K CaMOpPa3BUTHI0O U CaMOOOpa30BaHUI0O HAa OCHOBE MOTHBAIMU K
0OyUYEHHUIO ¥ TIO3HAHUIO, BEIOOPY AanbHelIero oopa3oBanus Ha 0a3e OPUEHTUPOBKHU B
Mupe npodeccuil 1 NpoPecCUOHaTbHBIX MPEANOYTEHUH, OCO3HAHHOMY MOCTPOEHHUIO
WHAUBHUyaJbHOH  00pa3oBaTeNbHOW  TPAGKTOPHUM € YY4ETOM  YCTOHYMBBIX
MO3HABATENLHBIX UHTEPECOB;



2) ¢dopMHpOBaHHE IEIIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOM MPaKTHKY;

3) ¢dopmHEpoBaHNE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIEHHH U COTPYIHUYIECCTBE
CO CBEpPCTHUKAaMH, CTaplIUMU M MIQJAUMMH B 00pa3oBaTeIbHOW, OOIIECTBEHHO
MOJIE3HOM, y4eOHO-NCCIIEeI0BATENBCKOM, TBOPUYECKON U APYIHX BUAAX JIEATEIbHOCTH;

4) ymeHue SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICIU B YCTHOW U MHUCbMEHHOW PEyH,
IIOHUMATh CMBICJ MOCTABJICHHOW 3aJa4yd, BBICTPAaWBATh APIyMEHTALUIO, ITPUBOIUTH
IIPUMEPHI U KOHTPIIPUMEDBIL;

5) KpPUTHYHOCTH MBINUICHUS, YMECHHE pAClO3HABAaTh JIOTHUYECKH HEKOPPEKTHBIC
BBICKa3bIBaHMsI, OTJIMYATh THIIOTE3Y OT (haKTa;

6) KpeaTMBHOCTh MBINUICHHS, WHUIIMATHBA, HAXOMYHBOCTh, AKTHBHOCTH IPH PEHICHUH
reOMETPUYECKHUX 3a/1ay;

7) yMeHHE KOHTPOJMPOBATh TMpPOIECC U pe3ylnbTaT y4eOHOH MaTeMaTH4ecKOu
NESTENBHOCTH;

8) CcIOCOOHOCTh K 3MOIIMOHAIBLHOMY BOCHPHUSATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,
pELIEHUM, PACCYXKICHUN;

mem anpebmemuble:

1)

2)
3)

4)

5)
6)

7)

8)

9)

10)

YMEHUE CaMOCTOSITEJIbHO IUUIAHUPOBATh albTEPHATHUBHBIE MYTH JOCTHXKEHUS LEJeH,
OCO3HAHHO BbIOMpaTh Hambonee dS(PPeKTUBHBIE CMOCOOBI pelieHUus Yy4eOHBIX U
MO03HABATEIHHBIX 33/1aY;

YMEHHE OCYILECTBIISITh KOHTPOJb MO pe3ylbTaTy W MO CIOCO0y ACHCTBHUS HAa YpPOBHE
MIPOU3BOJILHOTO BHUMAaHHUS U BHOCUTh HEOOXOAMMbIE KOPPEKTHUBHI;

YMEHHE aJ€KBAaTHO OIICHUBATHh MPABWIHHOCTh WA OIIMOOYHOCTH BBHITIOJIHEHUS y4eOHOM
3a/a4um, €€ 00ObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHNUS,
OCO3HAHHOE BJIAJICHUE JIOTUYECKUMHU JACHUCTBUAMM OIpPEICICHUS TOHATUM, O00O0OIIEHUS,
YCTaHOBJICHUS aHATIOTUH, KJTacCU(UKAIIMN HA OCHOBE CAMOCTOSATEIHLHOTO BHIOOPA OCHOBAHUIA
Y KPUTEPUEB, YCTAHOBIICHUS POJIOBUIOBBIX CBSI3EH;

YMEHHE  YCTaHABJIMUBATh  IPUYUHHO-CIICJICTBEHHBIE  CBS3M, CTPOUTH  JIOTUYECKOE
paccyxJaeHue, yMO3akiItoueHne (MHIYKTUBHOE, JCTYKTUBHOE U TI0 AaHAJIOTHH) U BHIBOJIBI;
YMEHHE CO3/1aBaTh, NMPUMEHSATH U MPEOOPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHUE CPE/ICTBA,
MOJIEJIM M CXEMBI JUIsl peIlIeHUs y4eOHBIX U MTO3HABATEIbHBIX 3a]1a4;

YMEHHE OpPraHU30BbIBATH Yy4eOHOE COTPYAHHMYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMHU: ONPEIEIATh IEIH, pACIIPEAeISITh PYHKIIMUA U POJU YYACTHUKOB,
oOme crmocoObl paboThl; yMEHHE paboTaTh B TpYMNE: HAXOAWTHh O0INee pelleHue u
paspemiatb KOH(QJIMKTHI HA OCHOBE COTJIACOBAHHS MO3UIIMA U yu€Ta WHTEPECOB; CIIyIIaTh
napTHépa; GOpMyIHpPOBaTh, APTYMEHTHPOBATH U OTCTAUBATh CBOE MHEHHUE;

(dhopmMupoBaHUe U pa3BUTHE YICOHOM U OOIIETI0IH30BATEILCKON KOMIIETEHTHOCTH B 001acTH
HCTIOb30BAHUS UH(OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTU I (UKT-
KOMIIETEHTHOCTH);

MepBOHAYATILHBIC TIPEJICTABICHUS 00 HJIESX U O METOIaX MATEMATUKU KaK 00 YHUBEPCATLHOM
A3bIKE HAYKU U TEXHUKH, O CPEICTBE MOJICIIMPOBAHUS SIBIICHUN U MPOLECCOB;

YMEHHE BUJCTh MATEMATHYECKYIO 3a/lady B KOHTEKCTE MPOOJIEMHON CUTYyalluu B JIPYTHX

JTUCHUIUIMHAX, B OKPY)KAIOIIEM MHPE;

11)

YMEHHE HAXOIUTh B PA3IUYHBIX MCTOUYHUKAX MH(POpPMAINIO, HEOOXOAUMYIO ISl PEIICHHUs

MaTeMaTUYEeCKUX MpoOsIeM, U MPEICTABIATh €€ B MOHATHOW (opMe; NPUHHUMATh PEIICHUE B
YCTIOBHSIX HETIOJTHON M M30BITOYHON, TOYHON M BEPOATHOCTHOM MH(OpMaIuy;

12)

YMCHHUC IIOHUMATb W HCIIOJIB30BATbh MATCMATHYCCKHC CPCACTBA HAITLAIHOCTH (pI/ICYHKI/I,

YepTEekKH, CXEMBI U JIp.) U1 WIUTFOCTPALIUU, UHTEPIPETALUU, apTyMEHTALINH;



13) ymeHHe BBIIBUTATH THIIOTE3BI NP PEIICHUH YYeOHBIX 3a/la4 U OHUMATh HEOOXOIUMOCTh
UX IIPOBEPKU;

14) ymeHHMe TPUMEHATh WHAYKTHBHBIE M JCIyKTUBHBIC CIIOCOOBI PACCYXICHHW, BHJICTH
pa3JIMYHbIC CTPATETUM PELIECHU 3a1a4;

15) mnoHWUMaHWE CYIIHOCTH AalTOPUTMHYECKHX MPEIINHUCAHWA W YMCHHE JICHCTBOBaTh B
COOTBETCTBUH C MPEUIOKEHHBIM aJIrOPUTMOM;

16) yMeHHe CaMOCTOSITENIFHO CTaBHThH IIEJIH, BHIOMPATh M CO3/IaBaTh AJTOPUTMBI JIISl PEIICHUS
y4eOHBIX MaTEMaTHYECKUX MTPOOIIeM;

17) yMmeHHe MIAaHUPOBATH M OCYIICCTBIIATH JICSATEIBHOCTh, HANPABICHHYIO HA PEIICHUE 3a1ad
HCCIIE0BATEIBCKOIO XapaKkTepa;

npeomemmnuvle:

1) onagcHue 0a30BBIM TMOHATHHHBIM amiapaToOM IO OCHOBHBIM pasjeiiaM COJCpPIKaHHS;
npecTaBieHue 00 OCHOBHBIX M3y4aeMbIX MOHATHUSAX (YUCIIO, TeoMeTpuueckas (urypa) Kak Bax-
HEWIIIUX MAaTEMaTHUUYECKUX MOJIENSIX, MO3BOJISIIOIIUX OMKUCHIBATh U U3Yy4aTh peajbHbIE MPOLECCHl U
SIBJICHUS,

2) yMeHHEe paboTaTh C TEOMETPUUYCCKUM TEKCTOM (aHAJTU3UPOBATh, U3BJIEKATh HEOOXOAMMYIO
uH(pOpPMAIIHIO), TOYHO U TPAMOTHO BBIPAKAaTh CBOM MBICIM B YCTHOM M MHUCBMEHHOW pedd C
MPUMEHEHUEM MaTEMaTUYECKOM TEPMHUHOJIOTUU M CUMBOJUKH, UCIOJIH30BaTh PA3IUYHbBIC S3BIKH
MaTEeMaTUKH, TPOBOJAUTH  KJIacCHU(PUKALMM, JIOTUYECKHE OOOCHOBAHHUS, JI0OKA3aTeIhCTBA
MaTeMaTHYEeCKUX YTBEPKICHU;

3) oBJa/icHHE HABBIKAMH YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX BBIYHCIICHUH;

4) oBJaJeHHE TCOMETPHUCCKUM S3BIKOM, YMEHHE HCII0JIb30BaTh €ro JJIs  ONHCAHHUS
OPEAMETOB  OKPYXKAIOIIEr0  MHpa, pPa3BUTUE  MPOCTPAHCTBEHHBIX  NPEACTABICHUN U
1300pa3UTENbHBIX YMEHUH, TPHOOPETEHNE HABBIKOB FT€OMETPUUYECKUX TTOCTPOCHUI;

5) ycBOEHHE CHUCTEMaTHUYSCKMX 3HAHMH O TUIOCKMX (UIypax M HMX CBOMCTBAx, a TakKe Ha
HarSIAHOM YPOBHE — O TMPOCTEHIIUX MPOCTPAHCTBEHHBIX TejlaX, YMEHUE MPUMEHATH
CUCTEMATHYECKHE 3HAHUS O HUX JIJISl PEIICHUSI TEOMETPUUECKUX U MPAKTHUYECKHUX 33]1aY;

6) yMeHHe HM3MEpATh JJIMHBI OTPE3KOB, BEJIMYHHBI YIJIOB, KCIOJb30BaTh (OPMYIBI JUIS
HaXOXJCHUS TIEPUMETPOB, IIONIA/IEH U 00BEMOB reOMETPUUECKUX PUTYD;

7) yMeHHE NPUMEHSATh H3YYCHHBIC IOHATHSA, PE3YIbTaThl, METOJBI JUIS PELICHHS 3aaadu
MPAKTUYECKOTO XapakTepa M 3aJad K3 CMEXHBIX JUCHMIUIMH C HCIOJIb30BaHUEM NIpU
HEOOXOUMOCTH CITPAaBOYHBIX MAaTEPUATIOB, KAIBKYIATOPa, KOMIIbIOTEpA.

Harasignasi reomerpust
Buinycknuk nayuumes:
® pPacro3HaBaThb HA YEpTEXkKaxX, PUCYHKAX, MOJEIAX U B OKPYKAIOIIEM MHPE IIJIOCKHE U
MPOCTPAaHCTBEHHBIE T€OMETPUUECKHE (DUTYPBI;
® pacro3HaBaTh pa3BEPTKM KyOa, NPSIMOYTOJbHOTO NapajieNenueaa, NpaBUiIbHON
MMAPaMHUJIbI, WIMHAPA U KOHYCA;
® OIpenessATh MO JIMHEHHBIM pa3MepaM pa3BEPTKU (HUTYpPHI JIMHEHHBIE pa3Mephl caMOit
¢burypsl 1 Ha000POT;
® BBIUUCIATH 00BEM IPSIMOYTOIHHOTO Hapaiesenune/a.
Buinycknuk nonyuum 603MOHCHOCIb HAYYUMbCA:

® BBHIUUCIATH O0BEMBI MPOCTPAHCTBEHHBIX TCOMETPHUECKUX (PUTYp, COCTABICHHBIX W3
MIPSAMOYTOJIbHBIX [TapajuIeIICIIUIIEIOB;

® yriIyOUTh U pa3BUTh MPEJCTABICHUS O MPOCTPAHCTBEHHBIX TEOMETPUUECKHUX (hUTypax;

® IIPUMEHATH [TOHATHE PA3BEPTKU JJIs BBHIIIOJIHEHUS IIPAKTUUECKUX PACYETOB



I'eomeTrpnuyeckue purypsi
Buinycknuk nayuumcs:

MOJTE30BATHCS SA3BIKOM T€OMETPHUH TSI OMTMCAHUS TIPEIMETOB OKPYKAIOIIETO MUPA | MX
B3aMMHOT'O PaCIIOIOKEHHUS,

pacro3HaBaTh U M300pakaTh HA YEPTEKAX M PUCYHKAX TeOMETpUUECKre (QGUTYPHI U UX
KOH(UTYpaIuy;

HAXOJUTh 3HAUCHHS JUTMH JTMHEHHBIX 3JIEMEHTOB (DUTYp U UX OTHOIICHUS, TPATyCHYIO
Mmepy yrioB oT 0 1o 180°, mpumeHsist onpeneneHus, CBOMCTBA U MPU3HAKU (DUTYP U UX
AIIEMEHTOB, OTHOIICHUS GUryp (paBeHCTBO, TNOAO0OWME, CHMMETpPUH, TOBOPOT,
napaijiesIbHbII IEPEHOC);

OIeprupoBaTh Ha 0A30BOM YPOBHE MOHATHIMHU T€OMETPUIECKUX QUTYD;

OTIEPHPOBATh C HAYAILHBIMH TIOHATUSMHU TPUTOHOMETPUHU M BBITTOTHATHIIIEMEHTAPHBIC
orepauuy HajJ QYHKIUSMH YIIIOB;

pemath 3a1add Ha JI0Ka3aTelIbCTBO, OMHMPAsCh HAa HM3y4EHHBIE CBOWCTBA (QUTYp H
OTHOIIEHUI MEXIY HUIMU U IPUMEHSIS U3ydE€HHBIE METO/IbI JOKA3aTeIbCTB;

pemarb HECIOXXHBIE 3a/aud Ha IIOCTPOCHHE, TPUMEHSs OCHOBHBIC AITOPHTMBI
MOCTPOCHUSI C TIOMOIIBIO ITUPKYIIS U JINHEHKU;

pemaTh MJIaHUMETPUYECKUE 337a4l HAa HAXOXJACHUE TeOMETPUUYECKHUX BEJIMYMH IO
oOpa3liaM WM ajiropuTMaM, pemiarh MPOCTEHIINE IUIAHUMETPUYECKHE 3aJadd B
IPOCTPAaHCTBE;e  M3BJIEKaThb  HMHGOPMALMIO O  TIEOMETPUUYECKUX  (urypax,
MPECTABICHHYIO HA YePTEKax B SIBHOM BHJIE;

OPUMEHATh JUISl PELICHHs 3aJad TIeoMeTpHueckue (akThl, eclu YCIOBUS HX
NPUMEHEHUS 331aHbl B IBHOU (opMme.

Bulnycknux noiyuum 603MONCHOCHIL HAYYUMbCSL:

OBJIQJICTh METOJAMH PEIICHHS 3a/lay Ha BBIYMCIICHHS U JOKA3aTeIbCTBA: METOJOM OT
MPOTUBHOTO, METOJIOM IMOJ00Ws, METOJIOM Iepedopa BapUaHTOB U METOJIOM
TCOMETPHYECKUX MECT TOYCK;

MPUOOPECTU OMBIT MPUMEHEHUS aIreOpandecKoro U TPUTOHOMETPUYECKOTO arapara
Y UJe ABMKEHUS IPU PELIEHUH T€OMETPUUECKUX 3a]1ay;

OBJIQJIETh TPATUIITMOHHON CXEMOH peIIeHHs 3a7a4 Ha TTOCTPOEHUE C IIOMOIIBIO IIUPKYJIS
Y JTUHEUKU: aHaJIN3, IOCTPOCHUE, 10KA3aTEIbCTBO U UCCIIEI0BAHUE;

Hay4YHUThCS peliaTh 3aJa4l Ha MOCTPOSHHUE METOJI0M I'e€OMETPHUUYECKOI0 MECTa TOUeK U
METOJIOM ITOJ00MS;

MPUOOPECTH OMBIT MCCIICOBAHMS CBOWCTB IUIAHUMETPUYECKUX (UTYpP C TOMOIIBIO
KOMITHIOTEPHBIX MPOTPaAMM;

MPUOOPECTH  ONBIT  BBIIOJIHEHUS TMPOEKTOB 1o Temam: «['‘eoMerpudeckue
npeobpazoBaHus Ha MIIOCKOCTHY, «[locTpoeHne oTpe3koB mo Gopmyrer;

HAYYUTHCS UCIOJIb30BaTh CBOWCTBA TE€OMETPUUCCKHUX (UTYp IUIS PEHICHUS THIIOBBIX
3a/1a4, BO3HHUKAIOIIMX B CHUTYallMSIX ITOBCEIHEBHOW W3HM, 3a7a4 MPAKTHYCCKOTO
COJICpKAHUS.

N3mepenne reoMeTprnyecKux BeJNYNH
Buinycknuk nayuumcs:

HCIIOJIb30BaTh CBOMCTBA U3MEPEHUS JUUIUH, IJIOIIALEH U YIVIOB IIPU PELICHUN 3a7a4 Ha
HaxO0XJICHWE [UIMHBI OTpe3Ka, UIMHBl OKPYXXHOCTH, IJWHBI JIYI'HM OKPYKHOCTH,
IpafyCHOM MepHI YIia;

BBIUUCIIATh JUIMHBI JTMHEHHBIX 3JIEMEHTOB (UIYp M MX YIJIbl, UCHOJb3YS (OPMYIIBI
JUTMHBI OKPY>KHOCTH U JJIUHBI AYTH OKPYKHOCTH, (POpMyIbI miomaaent puryp;



BBIYMCIIATH IUIOMIAJM TPEYroJbHUKOB, MPSMOYIOJIbHUKOB, [apajieIorpaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;

BBIYMCIIATD JUIMHY OKPYKHOCTH, IJIMHY AYT'H OKPY>KHOCTH;

pelaTh 3a/1a4ui Ha JOKa3aTeIbCTBO C UCIOIB30BaHUEM (POPMYIT UTHHBI OKPYKHOCTH H
JUIMHBI 1YTH OKPY>KHOCTH, GOpMYyII Iiomaaen Gpuryp;

pelaTh NpakTUYECKHUEe 3a7a4u, CBSI3aHHbIE C HAXOXKACHUEM IT'€OMETPUUECKUX BEJIMYMH
(ucrosb3ys Mpu HEOOXOAUMOCTH CIIPABOYHUKHU U TEXHUUECKUE CPECTBA).

Boinycknux noiyuum 803MOACHOCHIL HAYYUMbCSL:

BBIUUCIIATH IUIOIIAAN (DUTYpP, COCTABJIEHHBIX U3 ABYX WK OoJjiee MPsIMOYTOJbHUKOB,
NapajjIeIOrpaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOPa;

BBIYMCIIATH IUIOLAAM MHOTOYIOJBHUKOB, MCIOJIb3ysd OTHOLUEHUS PAaBHOBEIMKOCTH U
PaBHOCOCTABIICHHOCTH;

MPUOOPECTH OMBIT MPUMEHEHHS ANTreOPandecKoro U TPUTOHOMETPUIECKOTO armapara
Y UJIeW ABYOKEHMS NIPU PELLIEHUU 3a7ja4 Ha BBIYMCIICHHE IIJI0IAE MHOTO YT OJIBHUKOB.

Koopaunarsi
Buinycknuk nayyumecs:

BBIUUCIISTH JJIMHY OTpPE3Ka MO KOOPAMHATAM €ro KOHIIOB; BBIYHCISTH KOOPIUHATHI
CepeMHbI OTPE3Ka;

MCTIOJIb30BaTh KOOPMHATHBIM METO/T JUTSl U3YYCHUS CBOMCTB MPSIMBIX U OKPYKHOCTEH;
OTpEeNeNsITh NPUONMKEHHO KOOPAMHATHI TOYKH 1O €€ HM300paKeHUIo0 Ha
KOOPJIMHATHOU TIOCKOCTH

Buinycknux noiyuum 803MOACHOCHIL HAYYUMbCSL:

OBJIaJCTh KOOPAMHATHBIM METOJOM pCELICHMs 3aJad Ha  BBIYUCICHUE U
JI0Ka3aTeNnbCTBO;

NPUOOPECTH OMBIT UCIOJIB30BAHUS KOMIBIOTEPHBIX MPOTPaMM Ui aHAIHM3a YaCTHBIX
CJIy4aeB B3aHUMHOI'0 PACIOJI0KEHUS OKPYKHOCTEH U MPSAMBIX;

NPUOOPECTU OMBIT BBINOJIHEHUS MPOEKTOB Ha Temy «lIpuMeHeHne KOOpAMHATHOIO
METO0/1a IIPU PEUICHUH 3a7a4 Ha BBIYUCIEHUE U 10KA3aTEIbCTBOY.

BekTopsl
Buinycknuk nayuumes:

OINEepPUPOBaTh C BEKTOPAMHU: HAXOJWTh CYMMY U Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
T€OMETPUYECKH, HAXOJUTh BEKTOP, PAaBHBIM MPOM3BEICHUIO 3aJJaHHOTO BEKTOpa Ha
YHUCIIO;

HAXOJWUTh JUI BEKTOPOB, 3aJlaHHBIX KOOpJWHATAMH: JUIMHY BEKTOpA, KOOPAWHATHI
CYMMBI ¥ Pa3HOCTH JIBYX W 0OJice BEKTOPOB, KOOPJIUHATHI MPOM3BEIICHUS BEKTOpa Ha
YHCII0, TPUMEHSAS TPU HEOOXOJUMOCTH COYCTATENbHBIA, IEPEMECTHTCIbHBIN |
pacnpeIeIMTeIIbHBIN 3aKOHBI;

BBIUHCIISTh CKASIPHOE MPOU3BEICHHE BEKTOPOB, HAXOIUTH YTrOJl MEKIY BEKTOpPaMH,
YCTaHABJIMBATh MEPIICHIUKYIIIPHOCTD TPSIMBIX.

Buinycknux noiyuum 603MOHCHOCHb HAYYUMbCSL.

OBJAJECTb BEKTOPHBIM METOJAOM JUId pCEIICHWS 3aJad Ha BBIUKWCICHHE U
JI0Ka3aTeNbCTBO;

MPUOOPECTH OMBIT BHIMOIHEHUS TPOEKTOB Ha TeMy «lIpuMeHeHre BEeKTOPHOTO METo1a
IIPU PELLIEHUH 3a/1a4 Ha BBIUMCIIEHUE U JOKa3aTeabcTBO». CofepkaHue yueOHOTro

COIJEPXAHMUE KYPCA



Harasianas reomeTpus.

Harnsaneie npencTaBieHns O MPOCTPAHCTBEHHBIX (UTYpax: KyO, mapajuielenure], mpusma,
nupamupja, map, cdepa, KoHyc, uuiauHap. M3obpaxkeHue npoctpaHcTBeHHBIX (uryp. IIpumepsl
ceyeHui. Muororpanauku. [IpaBuinbHbie MHOTOrpaHHMKU. [IpuMepsl pa3BEPTOK MHOTOTPAHHUKOB,
LWJIMHIpA U KOHYCA.

[Tonsitue 00bpéMa; enuHUIBI 00bEMA. OOBEM MPSIMOYTOIBHOTO Mapaliesenuneaa, Kyoa.

I'eomeTpuuyeckue purypsi.

IIpsmble u yrasl. Touka, npsmas, miockocTb. OTpe3ok, Jyd. Yroia. Buasl yrios.
BeprukanbeHble U cMexHBIE yIUIbl. buccekrpuca yria.

[TapannensHble M nepecekaromuecs npsamsle. [lepnennukynsapHeie npsmbie. TeopeMbl 0
NapaJuIeIbBHOCTUH U MEPHEHIUKYIIPHOCTH NMPAMBIX. YTIIBI C COOTBETCTBEHHO NMapaJlIeNbHBIMUA U
NEpPHEeHAUKYISIPHBIMU CTOpOHaMH. llepneHnukynsp W HakioHHas K npsMoil. CepeauHHBbIH
NEPIEHIUKYIISIP K OTPE3KY.

I'eomeTpuueckoe MecTo Touek. CBOMCTBA OMCCEKTPUCHI YIIIa U CEPEIMHHOTO EPIEHAUKYIIpa
K OTPE3KY.

Tpeyronbuuk. BeicoTa, MenumaHa, OHCCEKTpHCa, CpEIHsS JMHUS  TPEYTrOJIbHHKA.
PaBHOOEpeHHBIE U PAaBHOCTOPOHHUE TPEYTOJIBHUKH; CBOMCTBA M MPHU3HAKK PAaBHOOEIPEHHOTO
TpeyrojiabHuka. [Ipu3Haku paBeHcTBa TpeyrojabHUKOB. HepaBeHcTBO TpeyroiabHuKa. COOTHOLIEHUS
MEX1y CTOPOHAMH U YTJIaMU TPEYrOJIbHUKA.

Cymma yrioB TpeyrojbHuKa. BHemHue yribl TpeyroibHuka. Teopema @aneca. IlomoOue
TpeyroibHukoB. IlpusHaku nonoOust TpeyronpHukoB. Teopema Ilucdaropa. Cunyc, KocuHYC,
TAHTEHC, KOTAHTEHC OCTPOr0 yIiia MPSIMOYroJbHOTO TpeyronbHuka u yrimoB ot 0 mo 180°;
OpUBEACHUE K OCTpoMy yrily. PemenHue mNpsAMOYrojbHBIX TpPeyroJbHUKOB. (CHOBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. DOPMyIbl, CBSI3BIBAIOIINE CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
OJHOI'O U TOro e yria. PeleHue TpeyroibHMKOB: TeOpeMa KOCHHYCOB U TEOpEMa CHHYCOB.
3ameyaTenbHble TOYKH TPEYTOJIbHUKA.

YersipéxyronsHuk. [lapannenorpamm, ero CBOMCTBA U Npu3Haku. [IpsAMOyroyibHUK, KBaJIpar,
poMO, UX CBOMCTBA M MPU3HAKU. Tpaneuusi, CpeaHssl JIUHUS Tpaneuu.

MHoroyrospHuK. Beinykiibie MHOTOyrojbHUKM. CyMMa yIjioB BBIITYKJIOTO MHOTOYTOJIBHHKA.
[IpaBriIbHBIE MHOTOYTOJIBHUKH.

OxkpyxHocTb U Kpyr. Jyra, xopaa. Cekrop, cerMeHT. LleHTpanbHbIil yroi, BOMCaHHBIN Yro,
BEJIMYMHA BIIMCAHHOTO yria. B3anMHOE pacnosnoxeHue NpsMon U OKPYKHOCTH, JBYX OKPYKHOCTEM.
KacarenpHas u cexymasi K OKpY>KHOCTH, UX CBOMCTBA. BriMcaHHbIE U ONMCAHHBIE MHOTOYIOJIbHUKH.
OKpyXHOCTb, BIHMCaHHAas B TPEYIrOJIbHUK, U OKPYKHOCTb, OINHMCAHHAs OKOJO TpPEYroJbHUKA.
BrniucaHHbIE M ONIMCAaHHBIE OKPYKHOCTH IIPABUIIBHOIO MHOT'OYI'OJIBHUKA.

['eomerpuueckue npeodpasoBanusi. [loustue o paBeHcTBe ¢uryp. IloHATHE O HBMXKEHHHU:
oceBas U IIEHTpaJIbHasi CAMMETPHH, NTapajuIeIbHbIN nepeHoc, moBopoT. [lonstue o nogodbuun puryp
Y TOMOTETHH.

ITocTpoeHust ¢ mOMOUIbIO HUPKYASA U JIUHEUKU. OCHOBHBIE 33]a4M Ha [TOCTPOEHUE: JEJICHUE
OTpe3Ka I0I0JIaM; IIOCTPOCHHE YIJIa, PABHOTO TaHHOMY; IIOCTPOCHHUE TPEYrOJIbHUKA IO TPEM CTO-
pOHaM; IOCTPOCHUE MEPICHANKYIISIPA K IPSAMOIi; TOCTPOSHNUE OMCCEKTPHUCHI yIIIa; JeleHHe OTpe3Ka
Ha 7 PaBHBIX YaCTEM.

Pewrenne 3a1a4 Ha BBIYUCIICHUE, JOKA3aTEIbCTBO U IIOCTPOCHUE C HUCIIOIb30BAHUEM CBOMCTB
U3YYEHHBIX QUryp.

HN3mepenue reoMeTpu4eCKUX BeJTUYHH.

JlmHa otpeska. PaccrosHue OoT TOYKM 1O NpsMOM. PaccrosHme Mexnay mnapajuielIbHBIMU
MPSMBIMH.

IIepumeTp MHOTOYroJIbHUKA.



JliHa OKPYXHOCTH, YUCIIO S1; IJIMHA TYTU OKPYKHOCTH.

I'panycHas mepa yria, COOTBETCTBUE MEX/Y BEJIMUUHOW LIEHTPAJIBHOTO yIila U JIJIUHON IYTH
OKPYKHOCTH.

[TonsiTue mommaau miaockux ¢puryp. PaBHococTaBiieHHble U paBHOBeNuKHe ¢purypsl. [Lnomans
npsMoyroibHuka. [lnmomanau mapamwienorpamMma, TpeyrojibHMKa ¢ Tpaneuuu. llnomans
MHOroyroipHuka. Ilnomane xpyra u mnomanb cekropa. COOTHOIIEHME MEXAY IIOIIAIIMU
MOT00HBIX PUTYP.

Pemenue 3a1a4 Ha BBIUKUCIIEHUE U IOKA3aTEIBCTBO C UCIIOJIb30BAaHUEM U3YYEHHBIX (POPMYIL.

Koopaunatsl.

VYpaBuenue npsmoil. Koopaunatel cepeaunbl otpe3ka. @opmyna pacCTOSHUS MEXKIY IBYMs
TOYKaMH INIOCKOCTU. Y paBHEHUE OKPYKHOCTH.

BexkTopsbl.

Jlnuaa (Moaynb) BekTtopa. PaBeHcTBO BekTOpoB. KosmHeapHble BekTopbl. KoopauHaTsl
BEKTOpa. YMHOXXEHHME BEKTOpa Ha 4YHUCJIO, CyMMa BEKTOPOB, Pa3jOKEHHE BEKTOpa IO ABYM
HEKOJUIMHEAapHbIM BeKkTopaM. CKaIsipHOE IPOU3BEICHNE BEKTOPOB.

TeopeTnKo-MHOXKECTBEHHbIE TOHATHSA.

MHOK€eCTBO, 3JIEMEHT MHOKECTBA. 3a/JlaHU€ MHOXXECTB IEPEUYHMCIEHUEM JJIEMEHTOB, Xa-
pakTepucTHueckuM cBoiicTBoM. [ToamHOkecTBO. OObeIMHEHNE U TIEPECEUCHNE MHOKECTB.

JuieMeHTHI Joruku. OrmnpeneneHue. AKCHOMBI W TeopeMbl.  JlokazaTenbCTBO.
Jloka3aTenbCTBO OT MPOTUBHOTO. Teopema, oOpatHas nanHoil. [Ipumep u KOHTpIpUMep.

[ToHsiTHE O PABHOCUIIBHOCTH, CJIEI0BAHUHU, YHNOTPEOJIEHUE JIOTHUECKHUX CBS30K eci..., Mo...,
8 MOM U MOJbLKO 8 MOM Cy4ae, TOTUUECKUE CBA3KU U, UTU.

I'eomeTpusi B ucropuveckom pazputuu. OT 3emiiemepusi k reomerpuu. Iludarop u ero
mkona. Panec. Apxumen. llocTpoeHne mNpaBUIbHBIX MHOTOYIOJbHUKOB. Tpucekuus yria.
KBagparypa kpyra. Y aBoenue kyoa. Ucropus uncna n. 3onoroe ceuenue. «Hauana» Epknuaa. JI.
Ouinep. H. U. JIobaueBckuii. icTopus msaToro nocryniara.

N300peTeHne MeTo1a KOOPAUHAT, MO3BOJISIOIIErO MEPEBOJUTh FEOMETPUUECKUE OOBEKTHI Ha
s3bIK anreOpsl. P. lekapt u [1. depma. [Ipumepsl pa3andHbIX CUCTEM KOOPIUHAT Ha IIOCKOCTH.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJ1acC
Ne Pa3nen, Tema Koa-Bo
n/n 4acoB

1 |TI'naBa l. HauanbHble reoMeTpUYECKUE CBEACHMUS 11

2 | I'masa II. TpeyronbHHUKH 18

3 | I'masa lll. [TapannensHbIie psSMBIE 11

4 | I'maBa IV. CooTHOIIEHUSI MEXTYy CTOPOHAMH M yIJIAMU TPEYroJbHUKA 21

5 | IloBTopenwue. Pemienue 3agaq 7

Hroro 68

8 KJ1ace
Ne Pa3nen, Tema KoJa-Bo
n/n 4acoB

1 | I'maa V. YeThIp€XyronpsHUKN 14




2 | I'masa VI. Inomwans 14
3 | I'maBa VII. TTogoGHbIe TPEYroIbHUKU 19
4 | I'maBa VIII. OkpyxHOCTB 17
5 | IloBTopenue. Pemenue 3agau 4
HToro 68
KJ1ace
Ne Pa3nen, Tema KoJa-Bo
n/n 4acoB
1 | [loBTOpenwue kypca reomeTpun 8 Kinacca 2
2 | I'mama IX. BekTopsr 12
3 | I'maBa X. MeTo 1 KOOpAMHAT 10
4 | I'maBa X|. CooTHOIIEHUSI MEKy CTOPOHAMHU U YIjaMu TPEyroJbHUKA. 14
CkansipHOe MPOM3BEICHUE BEKTOPOB
5 | I'masa XIlI. [[iinHa OKpY>XHOCTH | ILIOMIAL KPyra 12
6 | I'masa XIII. JIrwkenus 6
7 | I'maBa XIV. HauanbHble CBEICHUS U3 CTEPEOMETPHHU 9
8 [ToBTopenue. Pemenue 3amau. O6 akcnomax MIaHUMETPHUH 1
Hroro 66

9
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