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ITpunoxxenne Ne 9

k OCHOBHO# 00pa30BaTEIBHON MPOTpaMMe
OCHOBHOT'O 00IIIero 00pa3oBaHUs

MAOQY - COILI Ne 148 (HoBas penaxius),
yrBepxkacHHo [Tpukazom Ne 86-O ot 01.12.2017 r.

Pabouasi nporpamma

[Ipenmer I'eomerpus
Knaccst 7-9
CocraBurenu lNanumssuosa I'. 1., Hemuposckas U. A., Hucensckas H. 1.

PaGouas mporpamma no reomeTpun coctasiieHa B cooTBeTcTBUM ¢ @3 "OO0 obOpazoBanuu B Poccuiickoit ®enepaunn" N 273 ot 29.12.2012 1. (c
U3MEHEeHUsAMH ), TpeboBaHusIMU DeepabHOrO rocy1apcTBEHHOIO 00pa30BaTENIbHOIO CTaHAapTa OCHOBHOT'O OOIIEro 00pa3oBaHusl, YTBEP)KICHHOTO MTpHKa-
30M MuHucrepcta obpa3oBanus u Hayku Poccun ot 17.12.2010 roga N 1897, ¢ uamMeHenusaMu, yrBepkaeHHbIMU mpukazoM Ne 1577 ot 31.12.2015 1., Oc-
HOBHOH 00pa30BaTeIbHOM MPOrpaMMOii OCHOBHOTO 0011iero oopasoBanus (HOBas peaakius), Yueousim mianoMm MAOY - COII Ne 148.

OpnHON M3 OCHOBHBIX LI€J€H M3y4eHMs] T€OMETPHUM SIBIISIETCS Pa3BUTHE MBILUICHUS, IpeXke Bcero (opMHUpoBaHME aOCTPAKTHOTO MbIIUIeHUS. B
npolecce M3yuyeHHUsl TeOMEeTpUH (GOPMHUPYETCsl JIOTHYECKOe U aITOPUTMUYECKOE MBIIIIEHHE, a TaKKe TaKHe KauyecTBa MBIIUICHUS, KaK CHjia U TMOKOCTb,
KOHCTPYKTUBHOCTb U KPUTHYHOCTb. /I ajganTal B COBPEMEHHOM HH(OPMAIMOHHOM OOIIECTBE BaXXHBIM (AKTOpOM sBIseTcs (opMHpoBaHUE
MaTeMaTHYECKOT0 CTUJISI MBILIUIEHUS, BKIIOYAOLIET0 B ce0sl MHAYKIHIO U JeAYKIHI0, 0000IIeHNEe U KOHKPETU3AIMIO, aHAIN3 U CUHTE3, KIacCU(PUKALIUIO U
CUCTEeMAaTH3alHI0, a0CTparupoOBaHUE U aHAJIOTHIO.

W3zyuenue npeameTHoi obiaactu "MaremaTnka 1 nHGoOpMaTUKa" JOHKHO 00€CIeUnTh:

OCO3HaHHE 3HAYEHUsI MaTEMaTHUKN U MHPOPMATUKHU B TOBCETHEBHOM KU3HU YEJIOBEKA;

(bopmMHpOBaHKE MPEACTABICHUHN O COLMANIBHBIX, KYJbTYPHBIX U UCTOPUYECKUX (PAKTOPAX CTAHOBJICHHUS MAaTEeMaTHUYECKOW HAYKH;

MMOHMMAaHHE POJIN UHPOPMAIIMOHHBIX MPOIECCOB B COBPEMEHHOM MHUPE;

(dbopmHpoBaHKE PEACTABICHUN O MaTEMAaTUKE KaK YacTH OOIIEYeIOBEUECKOM KYIbTyphl, YHUBEPCAILHOM SI3bIKE HAYKH, ITO3BOJISIOIEM ONMCHIBATH
U U3y4aTh peajbHble IPOLECCH] U SIBICHHUS.
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B pesynbrare nzyueHus npeaMetHoi obnactu "MateMaTrka u nH(pOpMaTHKA" 00yJarorecs: pa3BUBAIOT JIOTHYECKOE U MAaTEMAaTHIECKOE MBIIILIE-
HHE, MTOJTyYaroT MPECTaBICHHE O MATEMaTHYECKUX MOJICIISX; OBJIAICBAIOT MATEMATHUECKUMHE PACCYKICHUSAMHE; y4aTCs IPUMEHITh MATEMAaTHUCCKUE 3HAHUS
IPU PEIICHUH PA3IMYHbIX 3a/a4 U OICHUBATh MOJYYEHHbBIE PE3YJIbTAThI;, OBIAJCBAIOT YMEHHUSIMHU pPEIICHHs y4eOHBIX 3aa4; pa3BUBAIOT MAaTeMaTHYCCKYIO
MHTYHIIMIO; MTOJIYYaroT MPeCTaBIeHHEe 00 OCHOBHBIX MH(POPMAIIMOHHBIX MTPOLECCaX B PEATbHBIX CHTYAIUsX.

1. Ilnanupyemble pe3yabTaThl 0CBOEHUS NpeIMeTa

W3yuenne reomMeTpuM IO JAaHHOW MporpamMme CHocoOCTBYeT (POPMHUPOBAHHMIO y Yy4alllUXCs JIMYHOCTHBIX, METAalpeJAMETHBIX U IPEIMETHBIX
pe3yabTaToOB OOydYEHHUsS, COOTBETCTBYIOIIUMX TpeOOBaHUSAM (peaepasbHOTO TOCYJapCTBEHHOTO 00pa3oBaTENbHOTO CTaHIApTa OCHOBHOTO OOMIETo
o0OpazoBaHwMs.

JIN4HOCTHBIE Pe3yJIbTATHI:

® BOCIIUTAHUE POCCUICKON I'Pa’kJaHCKOM MIACHTUYHOCTU: MATPUOTU3MA, YBAXKEHUS K OTEYECTBY, OCO3HAHMSI BKJIAJa OTEYECTBEHHBIX YUEHBIX B pa3-
BUTHE MUPOBOU HayKH;

® OTBETCTBEHHOE OTHOIIIEHHUE K YYEHUIO, TOTOBHOCTb U CIIOCOOHOCTh 00YYarOIIMXCS K CaMOPa3BUTHIO M cCaMO00pa30BaHUIO HA OCHOBE MOTHBAIIUH K
00y4YEeHMIO U TIO3HAHUIO;

® OCO3HAHHBIN BBHIOOpP M MOCTPOEHUE NAIbHEHINEH WHIMBHUIyabHONW TpaeKTOpHH 00pa30BaHUs Ha 0a3e OPUEHTHPOBKH B MHpE npodeccuii u mpo-
(deccroHaNbHBIX MPEANOYTEHUN ¢ YUETOM YCTOWYUBBIX [TO3HABATENIBHBIX HHTEPECOB, a TAK)KE Ha OCHOBE (DOPMUPOBAHMSI YBAXKUTEIILHOTO OTHOILIEHUS K TPY-
1y, Pa3BUTHE OIIbITA Y4aCTUs B COLUATILHO 3HAYUMOM TPY/E;

® yMEHHE KOHTPOJIMPOBAThH MPOLIECC U PE3yNbTaT yUeOHONW U MAaTEMATUUYECKOU 1eATEIbHOCTH;

® KPUTUYHOCTb MBIIUICHNS, MTHULIMATHBA, HAXOYUBOCTh, aKTUBHOCTh IIPU PELICHUU T€OMETPUYECKUX 3aa4.

MeTranpeamerHblie pe3yabTaThl:

® YMEHHUE CaMOCTOSITENIHO OIPEJEIIATh eI CBOero 00y4eHus, CTaBUTh U (POPMYJIUPOBATh i ceOsl HOBBIE 3a7auM B yuébe, pa3BUBaTh MOTHBBI U
UHTEPECHI CBOEHU MTO3HABATEIILHOU IE€ATEIbHOCTH;

® YMEHUE COOTHOCHTH CBOM JECUCTBUS C INIAHUPYEMBIMH PE3yJIbTaTaMHM, OCYIIECTBIISITH KOHTPOJIb CBOEH JIEATEIBHOCTH B IPOLECCE JOCTHKEHHUS pe-
3y/ibTaTa, ONPEeNsaTh CIIOCOObI JEHCTBUI B paMKax MpeiIoKEHHBIX YCIOBUI U TpeOOBaHNUU, KOPPEKTUPOBATh CBOM JEUCTBUS B COOTBETCTBUU C U3MEHSIO-
LICICA CUTYyaLuEeH;

® yMEHHE OIpENesITh MOHATHS, CO3/jaBaTh 0000IIEHNS, YCTAaHABIUBATh aHAJIOTUH, KJIACCU(UIIMPOBATh, CAMOCTOSITENIbHO BBIOMpATh OCHOBAaHUS U
KPUTEPHHU IS KIacCu(UKaIIHY;

® YCTaHABJIMBATh NMPUYMHHO-CIIEACTBEHHbIE CBSI3U, IPOBOAMTDH J0KA3aTEIbHOE PACCYKICHHE, YMO3aK/toueHue (MHAYKTUBHOE, JEAYKTUBHOE U IO
AQHAJIOTUH) U JIeTIaTh BHIBOJbL;

® yMEHHUE WUTIOCTPUPOBATH U3yUEHHBIE IOHATHUS U CBOMCTBA (QUTYp, ONPOBEPraTh HEBEPHBIE YTBEPKACHUS;
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® KOMIIETEHTHOCTH B 00JIaCTH HCIIOJIb30BaHMS HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH;

e [IepBOHAYAJIbHBIE IPEJCTABICHUS 00 UAEAX U O METOJaX F€OMETPHH KaK 00 YHHBEPCAIBHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJAEIMPOBAHNUS
ABJICHUH U NIPOLIECCOB;

® yMEHHUE BHUJIETh FTEOMETPUUECKYIO 33/1a4y B KOHTEKCTE NMPOOIEMHOM CUTYaIlMH B APYTHX AUCHUILUTUHAX, B OKPY)KAIOLICH KU3HU;

® yMEHUE HAXOJIUTh B PA3IMYHBIX MCTOYHHUKAX MH(OPMAIUIO, HEOOXOIUMYIO JJIsl PEIICHUs] MaTeMaTHUECKUX MPoOsieM, U MPEACTaBIATh €€ B MO-
HATHOH (popMe, MPUHUMATH U PEIICHHE B YCIOBUSAX HEMOIHON MM U30BITOYHON, TOYHOM MM BEPOSTHOCTHON MH(OpMAIUH;

® yMEHHUE [TOHUMAaTh U UCMOJIb30BaTh MaTEMATHYECKHUE CPEJICTBA HATJISAHOCTH (YEpPTEKH, TaOIMILIbI, CXEMBI U JIp.) Ul WIUIIOCTPALMU, UHTEpIIpeTa-
LIMY, apIryMEHTALNY;

® YMEHME BbIJABUTATh T'MIIOTE3bI IPU PELICHUH 3a/1a4K U MIOHUMATh HEOOXOIUMOCTb UX IPOBEPKHU;

® [IOHMMAHHE CYLIHOCTH aJTrOPUTMUYECKHUX IIPEANMCAHUM U YMEHHE JEHCTBOBATh B COOTBETCTBUH € MPEAJIOKEHHBIM AJITOPUTMOM.

IIpenmerHble pe3yJIbTaThl JOJKHBI OTPAXKATh:

1) ¢opmupoBaHue MpeaCTaBICHUN O MaTeMaTHKE KaK O METOJIE MO3HAHUS JEHCTBUTEIBHOCTH, MO3BOJISIONIEM OIUCHIBATh U U3y4yaTh PEalbHbIC
IIPOLIECCHI U SIBJICHUSL:

OCO3HaHUE POJIM MaTEMaTHKU B pa3BuTHH Poccun u Mupa;

BO3MOKHOCTb IIPUBECTH IPUMEPBI U3 OTEYECTBEHHON U BCEMUPHOW HCTOPUU MAaTEMAaTHYECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BuTHE YMEHUI paboTaTh ¢ yueOHBIM MaTeMaTUYECKMM TEKCTOM (QHAIM3UPOBATh, U3BJIEKATh HEOOXOAUMYIO HH(POPMALIUIO), TOYHO U TPaMOT-
HO BBIPa)KaTh CBOM MBICIIHM C IPUMEHEHHEM MaTEMaTU4YE€CKONH TEPMUHOJIIOIMH U CUMBOJIMKH, IPOBOJIUTH KiIacCU(PUKAINH, JOTHYECKHE 00OCHOBAHUS ,, T0Ka3a-
TENbCTBA MATEMATUUYECKUX YTBEPKACHUMN:

OTIEpUPOBAHUE MOHITUSAMU: MHOXECTBO, IEMEHT MHOXKECTBA, MOJIMHOKECTBO, MPUHAJIEKHOCTh, HAX0XK/ICHNUE NepeceyeHusl, 00beIMHEHUS Oo-
MHO’KECTBA B IIPOCTEUILINX CUTyalMsIX;

pellIeHre CIOKETHBIX 3a/1a4 pa3HbIX TUIIOB Ha BCE apuU(pMeTHUUECKUE AEHCTBUS;

pUMEHEHHE crioco0a MoKucKa peleH s 3a1a4u, B KOTOPOM PacCyKAEHUE CTPOUTCS OT YCIOBHS K TPeOOBAaHUIO MIIM OT TPeOOBaHUS K YCIOBUIO;

COCTABJICHME IIJIaHA PELICHUS 3aJa4, BBIICICHUE JTAIllOB €€ PEIICHMs, HHTEPIPETALNs BBIYMCIUTEIbHBIX PE3yJbTAaTOB B 33Ja4e, MCCIECI0BAaHUE
MIOJIYYEHHOT'O PELICHUS 3a/1a4U;

HAaxO0’KJICHHE MPOLEHTa OT YMCJa, YUCIA IO MPOLEHTY OT HErO, HaXOKJIEHUS MPOLEHTHOTO OTHOLICHMS JBYX YMCEJ, HAXO0XKIECHHS MPOLIEHTHOTO
CHW>KEHHUSI WJIM NIPOLIEHTHOTO MOBBIIIEHNS BETUYHHBI;

pelIeHne JIOTMYEeCKUX 3a/1a4;

3) oByaieHNe CUCTEMOI (DYHKIIMOHAIBHBIX OHATHH, Pa3BUTUE YMEHHS UCIIOJIb30BATh (DYHKIIMOHATBHO-TPpAaHUECKHEe TPEICTABICHUS IS PEIICHHS
Pa3JINYHBIX MaTEMATHYECKUX 3aad, U ONMCAHNS U aHAJIN3a PealbHbIX 3aBUCUMOCTEM:

OIIpEIETICHUE TI0JIOKEHHS TOUKH 110 €€ KOOpAUHATaM, KOOPAUHATHI TOYKH I10 €€ IMOJ0KEHHUIO Ha IIIOCKOCTH;

HaxoXJeHue no rpaduky 3HadeHui QyHKINU, 00IacTU OMpe/eNieHns], MHOXECTBA 3HAU€HUH, Hylel (QyHKIUHU, MPOMEKYTKOB 3HAKOIIOCTOSIHCTBA,
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POMEXYTKOB BO3PACTaHUS U YObIBaHHS, HAMOOJBIIEr0 M HAMMEHBIIETO 3HAYCHUS (YHKIINU;

MOCTpOeHUE Irpaduka TUHEHHON M KBaIpaTUIHON (DYHKIIHI;

orepupoBaHue Ha 6a30BOM ypOBHE MOHATUSMHU: MTOCIEA0BATEILHOCTD, apu(pMeTHIECKast IPOrPecCusi, FeOMETPUIECKast IPOTrPECCHs;

HCIOJIb30BAHUE CBOMCTB JIMHEHHON M KBaJpaTUYHON QPYHKIUI U UX IrpaMKOB IIPU PELICHUHN 3a7a4 U3 IPYTUX Y4€OHbBIX IPEIMETOB,;

4) oBlaJIcHNE TEOMETPHUYCCKUM S3bIKOM; Pa3BUTHE YMEHUS MCIIOIb30BaTh €ro ISl OMMCAHKS TPEAMETOB OKPYXKAIOLIETO MHUPA; Pa3BUTUE MPOCTPaH-
CTBEHHBIX IPEACTaBICHUH, H300pa3UTEIbHBIX YMEHUH, HABBIKOB F€OMETPUUECKUX TOCTPOCHHM:

ONEpPUPOBAHUE MOHATUAMH: (PHUTypa, TOUKA, OTPE3OK, MpsMasi, Ty, JJOMaHasi, Yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETHIPEXYTOJbHUK, IPIMO-
YTOJIbHUK M KBaJIpaT, OKPY>KHOCTh U KPYT, IPSIMOYIOJIbHBIN Mapajuienenumnes, Ky0, map; n3o00paxeHue n3ydaeMbix GUryp oT pyKH U C MOMOIIBIO TUHEHKU U
LHUPKYJLL;

BBINOJIHEHUE U3MEPEHUs IIMH, PACCTOSHUM, BEIMYHMH YIJIOB C IOMOIIBIO HHCTPYMEHTOB AJIsl U3MEPEHH JUIMH U yTJIOB;

5) dopMupoBaHUE CHCTEMAaTHYSCKUX 3HAHUH O IUIOCKHX (UTypax M MX CBOMCTBaX, MPEACTABICHUN O MPOCTEHINX MPOCTPAHCTBEHHBIX TEJIaX; pa3-
BUTHE YMEHUI MOJCIMPOBAHMS peallbHbIX CUTYallui Ha S3bIKE F€OMETPHUH, UCCIIEA0BAHMS IOCTPOSHHONW MOJIENHN € UCIIOIb30BAaHUEM F€OMETPUYECKUX MTOHS-
TUI U TEOpeM, armapara ajareOpsl, pelIeHNs TeOMETPHYECKUX U MPAKTUIECKUX 3a/1a4:

orepupoBaHue Ha 0a30BOM YpPOBHE MOHSATHSIMHU: PAaBEHCTBO (Uryp, MapauIeNbHOCTh U MEPNEHAUKYISPHOCTh MPSAMBIX, YIITIBI MEXIY HPSIMBIMH,
NEePIEHIUKYJIISP, HAKIIOHHAS, IPOEKIIHS;

IIPOBE/ICHUE JI0KA3aTEIbCTB B TEOMETPHH;

orepupoBaHue Ha 0a30BOM YpPOBHE NOHSTHUSIMU: BEKTOP, CyMMa BEKTOPOB, IPOU3BECHUE BEKTOPA HA YHCIIO0, KOOPAMHATHI Ha MIIOCKOCTH;

peleHue 3ajad Ha HaX0XKJICHHE TeOMETPUUECKUX BEIMYMH (JITTMHA U pacCTOsIHME, BEIMUMHA YIia, IUIO0IIa/b) Mo 00pa3aM Ui alropuTMaM;

[IpenMeTHbIE pe3ybTaThI:

® OCO3HAHME 3HAYEHUS T€OMETPUU JIJISl IOBCEITHEBHOM KU3HU YEJIOBEKA;

® [IpE/ICTaBJICHUE O TEOMETPHH Kak chepe MaTeMaTHIECKOM NesTeIbHOCTH, 00 3Tanax e€ pa3BUTHA, O €€ 3HAYMMOCTH I Pa3BUTHS LIUBHIN3ALINY;

® pa3BUTHE YMEHUN paboTaTh C y4eOHBIM MaTEMaTHUECKUM TEKCTOM (aHAJIU3UPOBaTh, U3BJIEKaTh HEOOXOAUMYIO WH(QOpPMAIIHIO), TOYHO U TPAaMOTHO
BbIpaXaTh CBOU MBICIIH C IPUMEHEHHEM MaTeMaTHUECKON TEPMUHOJIOTUU M CUMBOJIMKH, IPOBOAUTH KJIACCU(PHUKALIMH, JIOTHYECKHE 0O0CHOBAHUS;

e BJIaJIeHHE Oa30BbIM MMOHATUHHBIM aNapaToM 10 OCHOBHBIM pa3JieliaM CO/Iep KaHus;

e ciCTeMaTHUYeCKHUe 3HaHusA 0 GUTypax U UX CBOHUCTBAX;

® [IPaKTUYECKH 3HaYMMbIE TEOMETPUUECKUE YMEHUS U HABBIKM, YMEHUE IPUMEHSTh UX K PEILIEHUIO T€OMETPUUECKUX U HETEOMETPUUECKHX 3a/ad, a
UMEHHO:

1) uzo6paxarb GpUrypsl Ha IIOCKOCTH;

2) UCTIONB30BaTh T€OMETPUUYECKUN A3bIK JIUTsl OMMCAHUS MPEIMETOB OKPYKAIOILIET0 MUPA;

3) U3MepsATh AIMHBI OTPE3KOB, BEIMUMHBI YTJIOB, BBHIYUCIATH IUIOMIAIU QUTYp;

4) pacnio3HaBaTh ¥ U300pakaTh paBHbIE, CHMMETPHYHBIE U TO00HBIE (QUTYPHI;

5) BBINOJHATH MOCTPOEHUS TEOMETPUUECKUX (DUTYDP C TOMOIIBIO LUPKYJIS U JINHEHKH;
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6) 4MTaTh U UCIOIH30BATh HH(POPMAIIHIO, IPEACTABICHHYIO HAa YepTekKaX, CXeMax;

7) IPOBOIUTH MPAKTHYECKHUE PACUETHI.

I'eomeTpuueckue Gpurypol

Buvinycknuk nayuumcs:

® [10J1b30BATHCS SI3BIKOM T'€OMETPHUH IS OMUCAHUS IPEIMETOB OKPYKAIOIIETO MUPa U UX B3aUMHOT'O PACIIOIOKEHHUS;

® pacIo3HaBaTh M M300paXkaTh HA YEPTEkKaX M PUCYHKAX T€OMETpUUYECKUE (PUTYPHI U UX KOMOWHAIINY;

e KJTacCCH(UIIUPOBATH TEOMETPUIECKHE (DUTYPHI;

® HaXOJUTh 3HAYCHHUSI UTUH JIMHEHHBIX 3JIEMEHTOB (PUTYp U U OTHOLICHHUSI, TPpaaycHyI0 Mepy yrioB oT 0° no 180°, mpumensis onpeseneHus, CBOMCT-
Ba U MPU3HAKU QUTYp U UX DJIEMEHTOB, OTHOILIEHUS PUTYp (paBEHCTBO, MOJ00UE, CHMMETPHSI, IOBOPOT, MAPAIJICIbHBIN MEPEHOC);

® OIIEPUPOBATH HAYAJIHLHBIMH MOHATUSAMHU TPUTOHOMETPUH U BBITIOIHITH 3JIEMEHTAPHBIC ONlepaliuy HajJ PYHKIUSIMH YTJIOB;

® J0Ka3bIBaTh TEOPEMBI;

e periaTh 3aJ1a4d Ha JJOKa3aTelbCTBO, OMUPASICh HA U3YyYEHHBIE CBOMCTBA (DUTYp U OTHOIICHUN MEXAY HUMH U TIPUMEHSSI U3yYEeHHbBIE METO/IbI JOKa-
3aTEJIbCTB;

e pelaTh HECIOXKHBIE 33/1a4u Ha MOCTPOEHHE, IPUMEHSISI OCHOBHBIE AJITOPUTMBI TIOCTPOCHUSI C TOMOIIBIO IIUPKYJIS U TUHEHKH;

e peraTh NPOCTEUIITNE TUTAHUMETPUUECKHE 3aaUH.

Buvinycknuk nosiyuum 603mMo0xicHOCHb:

® OBJIQJICTh METO/IaMHU PEUICHUS 3a/1a4 Ha BBIYHCIECHUE U J0Ka3aTeNbCTBO: METOJIOM OT MPOTHBHOTO, METOJIOM TMOI00MsI, METOJIOM Tiepedopa Bapu-
AQHTOB U METOJIOM T€OMETPUUYECKUX MECT TOUEK;

® IPUOOPECTU OMBIT MPUMEHEHHUSI ANTEOPanYECKOro U TPUTOHOMETPUYECKOTO anmnapara U ujiei JBMKEHUS MPU PEIICHUH TEOMETPUUECKHX 3a7a4;

® OBJIAJICTh TPAJAUIIMOHHON CXEMOM PEIICHHS 3a/1a4y Ha 1MO0- CTPOCHHUE C TOMOIIIBIO IIUPKYIIS U JIMHEUKHU: aHaU3, MOCTPOEHUE, JOKA3aTeNbCTBO U HC-
ClIeJIOBaHUE;

® HAYYUTHCS pelIaTh 33/1a4u Ha MOCTPOSHHE METO/I0M Te€OMETPUUYECKUX MECT TOYEK U METOJOM MOI00US;

® IPHOOPECTHU OTBIT UCCIEAOBAHUS CBOMCTB IMIIAHUMETPUUECKUX (PUTYP C TTOMOIIbI0O KOMITBIOTEPHBIX MPOTpamMM;

® IPUOOPECTU OMBIT BBHITTOJHEHUS TIPOEKTOB.

HN3mepeHue reoMeTpu4ecKHX BeJTUYNH

Buinycknuk nayuumcs:

® 1ICTIOIb30BaTh CBOMCTBA M3MEPEHUS JIJTMH, YIJIOB | TUIOMIAJCH MPH PEIICHUH 3a/1a4 Ha HAaXOXKJAEHUE JUTMHBI OTPE3Ka, JUTMHBI OKPYKHOCTH, JITHHBI
JIyTA OKPY>KHOCTH, TPAyCHOM MEPHI YTJIa; BEIYUCIIATH TJIOMIAH TPEYTOIBLHUKOB, MIPSIMOYTOJIBHUKOB, TPAMEIUi, KPYTOB U CEKTOPOB;

® BLIYUCIIATH JJIMHY OKPYKHOCTH U JJIUHY IYTH OKPY>KHOCTH;

® BEIYHCTISIT JITMHBI TUHEHHBIX 3JIEMEHTOB (DUTYp U UX YTJIbl, UCIIONB3YS U3yueHHBbIE POPMYIIBI, B TOM YKCie GOPMYIIbI JUTMHBI OKPYKHOCTH U JITH-
HBI TyTH OKPYKHOCTH, (hOpMYIIBI TUIOIIaae Guryp;
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e pelaTh 33Jauu Ha J0Ka3aTeIbCTBO C UCIOJIb30BaHUEM (DOPMYJT IJTHHBI OKPYKHOCTH U JIJTHHBI IyTH OKPYKHOCTH, opMyJI Iomiaaeit puryp;

® pemath MPaKTHYECKUE 3a/1a41, CBI3aHHBIC C HAXOXKICHUEM FeOMETPUYCCKHUX BEIMYHH (MCITOJIB3YsI TP HEOOXOTUMOCTH CITPABOYHUKH U TEXHHY e-
CKHE CpPEJICTBA).

BoinyckHuk noayuum 603mM0M4CcHOCHIb HAYUUMBCA:

® BEIUUCIIATH TUIOMIAH (UTYP, COCTABICHHBIX U3 JBYX WIN 00Jiee IPSIMOYTOJIBHUKOB, TAPAILICIIOTPaMMOB, TPEYTOJIBHUKOB, TUIOIIAIH KPYyTra U CeK-
TOpA,

® BBIUUCIIATH TUIOMIAJA MHOTOYTOJIbHUKOB, UCIIOJIb3YSI OTHOIICHHUS! PABHOBEJIMKOCTH M PABHOCOCTABJICHHOCTH,

® [IPUMEHSATH aAIreOpandecKuii 1 TPUrOHOMETPHUCCKHI armapar U Waeu JBH)KCHUS TIPU PEIICHUH 3a/1a4 Ha BBIYMCIICHH, TUIOIIAIeH MHOTOYTOJIbHU-
KOB.

Koopaunartsi

Boinycknuk nayyumcsn:

® BEIUUCIIATH JTMHY OTPE3Ka 110 KOOPJUHATAM €r0 KOHIIOB; BBIUMCIIATh KOOPIUHATHI CEPEIUHBI OTPE3Ka; H UCIOIh30BATh KOOPAMHATHBIA METO/ JUIs
U3YUYEHHSI CBOMCTB MPSIMBIX U OKPY)KHOCTEH.

BoinyckHuk nosiyuum 603mox4cHOCHIb:

® OBJI3JICTh KOOPJIMHATHBIM METOJIOM PEIICHUS 3a/1a4 Ha BHIYMCICHHUE U JI0KA3aTeIbCTBO;

® [IPUOOPECTU OIBIT MCIIOJIB30BAHHS KOMITBIOTEPHBIX MPOTPAMM JUIsSl aHAIHM3a YaCTHBIX CIy4aeB B3aMMHOTO PACIOJIOXKCHHS OKPYKHOCTEH W Mpsi-
MBIX;

® [IPUOOPECTH OMBIT BHITOITHEHHS TPOCKTOB.

BekTopsl

Boinycknuk nayyumcs:

® OIIEPUPOBATh C BEKTOPAaMH: HAXOJUTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 33JJaHHBIX T€OMETPUYCCKH, HAXOJIUTh BEKTOP, PaBHBIN MPOU3BEICHH O
3aJJaHHOTO BEKTOPA Ha YHUCIIO;

® HaXOJIUTh I BEKTOPOB, 33JaHHBIX KOOPJAWHATAMU: UTMHY BEKTOPA, KOOPAMHATEI CYMMbI M Pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPIAUHATHI TIPO-
U3BEJICHUS BEKTOpA Ha YMCIIO, TPUMEHSS TP HEOOXOJMMOCTH MIEPEMECTUTEIILHBIN, COUETATSIbHBIN HITH PACTIPEACTUTEIbHbIN 3aKOH;

® BBIUUCIIATH CKAJIIPHOE MPOU3BEICHHE BEKTOPOB, HAXOIUTh YTOJl MEXKAY BEKTOPAMHU, YCTAHABIIUBATH MEPICHIUKYIISIPHOCTD TPSMBIX.

2. Conep:xkaHue y4eOHOT0 mpeaMeTa

IIpocreiimme reomerpuuyeckue Gurypsl
Touka, npsmas. OTpe30ok, ay4. Yron. Buasl yrios. CMexHbIe 1 BEpTUKAIBHBIE YIUIbl. bruccekTpuca yria.
[Iepecekaronuecs u nmapamiensHblie npsMele. [leprnennukynsapasle npsamele. [Ipu3Hakn napamienbHOocTH NpsAMbIX. CBOMCTBA NapajuIeNIbHBIX MIPs-
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MbIX. [IeprieHIuKymsap ¥ HaKJIOHHAs K IIPSIMOM.

MHOroyroJibHUKH

Tpeyronpauku. Bunel TpeyroiapHukoB. Menanana, OMCCEeKTpHca, BHICOTA, CPEIAHSS JIMHUS TpeyroyibHuKa. [Ipu3Haku paBeHCTBAa TPEYrOJIbHUKOB.
CpoiicTBa M NpU3HAKK PAaBHOOEIPEHHBIX TPEYroJbHUKOB. CepeqMHHbIN neprneHanKyisap orpe3ka. CyMMa yrioB TpeyrojbHUKa. BHeIIHNE yIibl Tpeyrob-
Huka. HepaBeHcTBO TpeyronpHuka. COOTHOLICHHUS MEXy CTOPOHAMH U yriiaMu TpeyronbHuka. Teopema [ugaropa.

ITonoGHble TpeyronbHuku. [Ipu3Haku monoOus TpeyronbHUKOB. TOUKH mepecedeHus MenuaH, OMCCEKTPUC, BBICOT, TPEYTOJIbHUKA, CEPEIUHHBIX
NEePIEHINKYIISIPOB CTOPOH TpeyronbHuKa. CBOMCTBO OMCCEKTPHUCH! TpeyroibHuKa. Teopema daneca. MeTpuueckue COOTHOUICHUS B MPSIMOYTOJIBHOM Tpe-
yrosnbHuke. CHHYC, KOCHHYC, TAHTCHC, KOTAHT€HC OCTPOro yria MPsIMOYTOJIbHOTO TpeyroibHuka u yrioB oT 0 g0 180°. dopmMysibl, CBS3bIBAIOIINE CHHYC,

KOCHHYC, TAHI€HC, KOTAHI'€HC OJHOT'0 U TOrO k¢ yria. Pemenue TpeyroibHUKoB. Teopema CHHYCOB U TeopeMa KOCHHYCOB.

Yetripéxyronbuuku. Ilapamnenorpamm. CBoiicTBa M IMpHU3HAKM HapaesnorpamMma. [IpsamMoyronbHuK, poM0O, KBaJapar, UX CBOICTBAa M NPHU3HAKH.
Tpaneuus. CpenHss TMHUS Tpaneuu U €€ CBOUCTBA.

MHoroyroiasHuKHU. Beimykiible MHOroyrojapHUKH. CyMMa yIIOB BBITYKJIOTO MHOIOYTOJIbHUKA. [IpaBuiibHbIE MHOTOYTOJIBHUKH.

OKpy:KHOCTH U KpYr

I'eomeTpuyeckue nocTpoeHus

OKpy>KHOCTb U KpYyT. DJIEMEHThI OKPYXHOCTU U Kpyra. LlenTpanpHble U BnucaHnHble yriibl. KacarenbHas K OKpyKHOCTH U €€ cBolicTBa. BzaumHoe
pacroIokeHUe NpsIMON U OKPYKHOCTH. OTIMCaHHas U BIIMCAHHAS OKPYKHOCTH TPEYroJbHUKA. BriMcaHHble U ONMCaHHBIEC YETBIPEXYTOJIBHUKH, UX CBOMCTBA
Y IPU3HAKU. BrincaHHbIE ¥ ONMCAHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe mecto Touek (I'MT). CepeanHHbIN NepneHIUKYISAp OTpe3ka U Ouccekrpuca yria kak ['MT.

['eomeTprueckue nMocTpoeHus HUPKyIeM U JuHeikoi. OCHOBHbIE 3aJjaul Ha TIOCTPOEHUE: TOCTPOEHHE YIJla, PaBHOTO JAHHOMY, IOCTPOEHHE Cepe-
JUHHOTO MEPIEHIUKYIApa JaHHOTO OTPE3Ka, MOCTPOECHUE IIPSIMON, IPOXOIAIIEH Yepe3 JaHHYIO TOYKY U MEPIECHAUKYIIIPHON JaHHOM NPSMOM, ITIOCTPOEHUE
OuccekTpuchl JaHHOTO yria. [locTpoeHue TpeyroapHuKa 1o 3a1aHHbIM 31eMeHTaM. Metoa 'MT B 3agauax Ha mocTpoeHue.

HN3mepenue reoMeTpu4ecKHX BeJIUYHH

Jlnuna otpeska. PaccrossHue mexay nByms Toukamu. PaccTossHue OoT ToUkH 10 npsamoil. PaccTosHue Mexay napajieabHbIMU IPSIMBbIMH.

IIepumMeTp MHOTOYTOJIBHUKA.

JlnvHa OKpyXHOCTH. /[IMHA T1yTH OKPY>KHOCTH.

I'pangycHas mepa yria. BennunHa BIMCaHHOTO yriia.

[TonsTre miomaau MHOroyrojibHuka. PaBHoBenukue ¢urypsl. HaxoxneHnue rmuomanu KBaapara, IpSMOYrojbHUKA, apajuieorpaMma, Tpeyroib-
HUKa, TpaIeLuu.

[Tonstre mnomasau kpyra. [Tnomans cekropa. OTHOIIEHHE TUIOMAAEH TOTOOHBIX UTYD.

JekapToBbl KOOPAMHATHI HA IIJIOCKOCTH

®dopmysa paccTossHUA MeXy AByMs ToukamMu. KoopanHaTel cepequHbl oTpe3ka. Y paBHeHHE (UTYphl. YpaBHEHUE OKPYKHOCTH U IPSIMOM. YTIIo-
BOM KO PHUIHEHT NPSIMOH.
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BekTopsl

ITonsarue Bekropa. Monynb (anuHa) Bekropa. PaBHble BexkTopsl. Konnuneapusie BekTopbl. Koopaunatel Bekropa. CioxeHue U BBIYMTaHUE BEKTO-
PpOB. YMHOKEHHE BEKTOpa Ha uncio. CKajspHOE ITPOU3BEIEHNE BEKTOPOB. KOCHHYC yIila MeXy IByMsl BEKTOpaMH.

I'eomeTpuyeckne npeodpazoBaHus

[Tonsarue o npeobpazoBanuu Gurypsl. [Bmkenue ¢urypsl. Buasl nBrxkennus GUrypsl: napauieibHbIi IepeHoc, 0ceBas CHMMETpHs, TOBOPOT. Pas-
Hele ¢urypsl. ['omorerus. [Togobue duryp.

DJIeMeHTBhI JIOTHKHU

Omnpenenenue. AkcuoM U TeopeMbl. JlokazaTenbcTBo. Jloka3aTenbcTBO OT NpoTUBHOTO. Teopema, oOpaTtHas naHHoil. HeoOxoaumoe u gocratouHoe

YCJIOBHC. YHOTpe6JICHI/IC JJOTHMYCCKHUX CBA3O0OK eciu..., mo..., moaoa u moavKko moaod.

I'eomeTpusi B HCTOPHYECKOM Pa3BUTHH
W3 uctopuu reomerpun, «Hauana» EBxinga. Ucropus naroro nocrynara Eskiauna. Tpuronomerpus — Hayka 00 U3MEpeHUU TPeyrojabHUKOB. [1o-

CTPOEHHE NPaBUIIbHBIX MHOTOYTOJIBHUKOB. Kak 3apoauiace uaes KOopauHar.
H.W1.JTo6auesckuii. JI.Dinep. ®aiec. [Tudarop.

3. TemaTnueckoe IVIAaHUPOBAaHHUE 7 KJaacc

Paspnennt Yacsl IIporpamMmmHoe coaepskanue OcHoBHbIE BU/IbI 1eSIT€IbHOCTH 00y4YaloMXCst
MPOrpamMMbl (Ha ypoBHe y4eOHbIX AeiCTBHII)
IIpocreii- 13 Touxu u npsimble. OTpe3ok u ero umHa. Jlyd. Yromn. | Ilpueooums npuMepsl TeOMETPUUYECKUX UTYP.
mue reo- N3mepenne yrinoB. CMeXHbIE U BEPTUKAIbHbIE YIIbL. | Onucbiéams TOUKY, IPSIMYIO, OTPE30K, JIy4, yroJl.
MeTpuye- [TepnienquKynsApHBIE IpsIMBbIE. AKCHOMBI. Dopmynuposamu.:
ckue (ury- onpedeneHusi. PAaBHBIX OTPE3KOB, CEPEIUHBI OTPE3Ka, PACCTOSHUS
pbl U HX MEXKIy ABYMs TOYKaMH, TOMOJHUTEIBHBIX JIy4eH, pa3BEPHYTOrO yria,
CBOMCTBA PaBHBIX YIJIOB, OMCCEKTPHUCHI YT, CMEXHbBIX U BEPTHUKAIbHBIX YIJIOB,

MepeceKarommnxcs MPSIMBIX, MePIEeHIUKYISIPHBIX NPSMBIX,
NEPIEHIUKYIIAPA, HAKIIOHHOM, PaCCTOSTHUS OT TOYKHU J0 IMPSIMON;
ceoticmea: PacIoNOKEHHUs] TOUEK Ha MPsIMOW, U3MEPEHUSI OTPE3KOB U
YIJOB, CMEXKHBIX M BEPTUKAIBHBIX YIVIOB, IEPIEHAUKYISPHBIX
MPSIMBIX; OCHOBHOE CBOMCTBO MPSIMOH.

Knaccughuyuposamo yriepl.

/Jloka3vlieams: TEOpeMbl O TEPECEKAIOIIUXCS MPSAMBIX, O CBOWCTBAX
CMEXHBIX W BEPTUKAIBHBIX YIVIOB, O E€IUHCTBEHHOCTH MpPSMOIi,
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Pa3nennl
NMPOrpamMMbl

Yacobl

IIporpammHoe conep:kaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH
(Ha ypoBHe y4eOHBbIX 1elCTBHI)

NePHEHANKYJISIPHON TaHHOM (CITy4ail, KOT/Ia TOYKa JSKHUT Ha JaHHOU
MPSIMONA).

Haxooums nnuHy oOTpe3ka, TpayCHYIO Mepy YrIja, HCIHOJb3Ys
CBOMCTBA UX U3MEPEHUN.

Hszobpadxcams c MTOMOILBIO YEPTEKHBIX UHCTPYMEHTOB
reoMeTrpuueckue (Urypbl: OTpPE30K, Jy4, Yrojl, CMEXHbIE U
BEPTUKAJIbHBIE YTJIbl, IEPIECHAUKYIISIPHBIE IPSIMbIE, OTPE3KH U JTyUU.
llosacnsams, 4TO TaKOE aKCUOMa, ONPE/IEIICHUE.

Pewamys 3agaun Ha BBIYMCIICHUE U JI0KA3aTEIbCTBO, MPOBOJS HEOOXO-
JIMMbI€ J0Ka3aTeNIbHbIE PACCYXKICHHUS

TpeyroJib-
HHUKH

18

PaBHEbIE TPEYrOJIbHUKH. Beicora, MeIHMaHa,
OuccexkTtpuca TpeyrojbHuKa. I[lepBblii U  BTOpOI
IIPU3HAKU paBeHCTBa TPEYrOJIbHUKOB.
PaBHOOeApEHHBIII TPEYroJbHUK H €ro  CBOMCTBA.
[Tpu3Haku paBHOOEIPEHHOTO TpEeyroibHUKA. TpeTuit
IIPU3HAK PABEHCTBA TPEYIOJBbHUKOB. Teopemsl.

Onucvliéams  CMBICIT TIOHSATUA  «paBHble Qurypsl». IlpuBoauTh
IPUMEpPHI PaBHBIX QUTYD.

H3o6pasxcams ¥ HaXOAWTh HAa PUCYHKAX PpPaBHOCTOPOHHHUE,
paBHOOEPEHHBIE, MPSMOYIOJIbHBIE, OCTPOYIOJIbHBIE, TYHOYTOJIbHbIE
TPEYTOJIbHUKU U UX DJIEMEHTHI.

Knaccuguyuposame TpeyroabHUKH 110 CTOPOHAM U YTJIaM.

Dopmynuposams.:
onpedeneHusi; OCTPOYTOJIbHOTO, TYHOYTOJbHOIO, MPSMOYIOJIbHOTO,
paBHOOEPEHHOTO, PaBHOCTOPOHHETO, Pa3HOCTOPOHHETO

TPEYrOJIbHUKOB; OMCCEKTPUCHI, BBICOTBHI, MEJIMaHbl TPEYTOJIbHUKA;
PaBHBIX TPEYTOJILHUKOB; CEPEIMHHOIO MEPHEHIUKYISpa OTPE3Ka;
IepuMeTpa TpeyrolbHUKA;

ceolicmea: paBHOOEIPEHHOTO TPEYTrOJIbHUKA, CEPEUHHOTO
MEpHeHIuKyisgpa OTpe3ka, OCHOBHOI'O  CBOHCTBAa  pPaBEHCTBA
TPEYTOJIbHUKOB;
NPUSHAKU. paBeHCTBa TPEYTroJIbHUKOB, paBHOOEPEHHOTO
TPEYTrOJIbHUKA.
lokazvieamo TEOPEMBI: 0 €IMHCTBEHHOCTH PSIMO1A,

MEepHEeHUKYISIPHON TaHHOM (Cy4yaid, Korja TO4Ka JIeKUT BHE JaHHOU
MpsSIMOK); TPW TpPU3HAKA PABEHCTBA TPEYTOJbHHUKOB; TMPHU3HAKH
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Pa3nennl Yacobl IIporpammHoe conep:kaHue OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

NPOrpamMMbl (Ha ypoBHe y4eOHBbIX 1elCTBHI)
PaBHOOEIPEHHOTO TPEYTOJIbHUKA; TEOPEMBI O CBOMCTBAX CEPEMHHOTO
NEpIEeHIUKYIIAPA, paBHOOEIPEHHOTO u PaBHOCTOPOHHETO
TPEYTrOJIbHUKOB.
Pa3zvsacnams, 4TO Takoe TeOpeMa, ONUCHIBATh CTPYKTYPY TEOPEMBI.
OOBACHATH, KaKyl0 TEOpPEMY Ha3blBalOT OOpAaTHOM JaHHOH, B 4éM
3aKJIFOYAeTCs METOJ| JI0KaszaTeiabCTBa OT MpOTUBHOrO. llpuBoauTh
IIPUMEPBI UCII0JIB30BAaHUS ATOIO METO/A.
Pematp 3a1aun Ha BBIYMCIIEHUE U JOKA3aTENbCTBO

IMapan- 16 [Tapamnensuele npsmsele. llpusnaku napamiensHocTH | Pacnoshasams Ha 4epTexkax NapauleIbHbIe IPSIMBbIE.

JieJIbHbIE npsimbix. ColicTBa mapajienbHbIX nOpsMbiX. Cymma | M300pakaTh € IMOMOLIBIO JMHEHMKM W YrojbHUKA IapajjiesbHbIe

npsMbIe. YIJI0B TPEyrosbHUKA. lIpAMOYroJbHBIM TPEYroJIbHUK. | IPSMBIE.

Cymma yr- CBolicTBa IPSIMOYTOJIBHOTO TPEYTOJIbHUKA Onucviéams yripl, oOpa3oBaHHbIE NPU NEPECEUEHUM IBYX MPSMBIX

JIOB Tpe- CeKylie.

YroJIbHUKA Dopmynuposams.

onpedenenus:  TApaJUIEJbHBIX  MPSAMBIX,  PACCTOSHHUS  MEXIY
MapajuleIbHBIMU  IPSIMBIMHM,  BHEIIHETO  yrja  TPEYroJbHHUKA,
TUIIOTEHY3bI U KAaTETa;

ceolicmea: TApaJUIENbHBIX TIPSAMBIX; YIJIOB, OOpa30BaHHBIX IIpU
IIEPECCUCHUM IMapaJUICIbHBIX IPSAMBIX CEKYIIEW; CYyMMBI YIJIOB
TPEYrOJIbHUKA; BHEHIHErO YIVIa TPEYrOJbHHUKA; COOTHOIICHUN MEXIy
CTOPOHAMU U YIVIAMH TPEYTOJIBHUKA; NPAMOYTOJIBHOIO TPEYTOJILHUKA;
OCHOBHO€ CBOWCTBO MapalICIbHbIX NPSMBIX;

NpU3HAaKu: TAapajUIeIbBHOCTH MpPSIMBIX, PAaBEHCTBA IPSIMOYIOJIbHBIX
TPEYTOJIbHUKOB.

Lloxazvieams: TEOPEMBI O CBOWCTBAX MapaJlIEIbHBIX NIPSAMBIX, O CyMME
YIJIOB TPEYrOJIbHUKA, O BHEIIHEM YIJIE TPEYTOJIbHUKA, HEPABEHCTBO
TPEYrOJIbHUKA, TEOPEMBI O CPABHEHUU CTOPOH U YIJIOB TPEYIOJIbHUKA,
TEOpPEMBI O CBOWCTBaX NPSIMOYIOJBHOIO TPEYTrOJbHUKA, MPHU3HAKH
NapajuIeIbHBIX IPSIMbIX, PABEHCTBA MIPSIMOYTOJIbHBIX TPEYTOJbHUKOB.
Pewambp 3a5a4n Ha BRIYUCIICHHUE U JOKA3ATEIbCTBO
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Pa3nennl
NMPOrpamMMbl

Yacobl

IIporpammHoe conep:kaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH
(Ha ypoBHe y4eOHBbIX 1elCTBHI)

Oxpyx-
HOCTh u
KpYT.
I'eomerpu-
yecKue Io-
CTpPOeHMs

16

I'eomerpryeckoe mecto Todek. OKPYKHOCTb U KpPYT.
Hexotopeie cBoiictBa OKkpykHOcTH. KacarenpHas
okpyxHocTH. OnMcaHHas W BIMCAHHAs OKPYXHOCTU
TPEyrojibHUKa. 3ajayd Ha IOCTpoeHue. Merox
FEOMETPUUYECKUX  MECT  TOYeK B 3ajadax  Ha
IIOCTPOCHHE.

lloachame, 94TO TaKOE 3a7ja4a HA IIOCTPOEHHUE; T€OMETPUUIECKOE MECTO
touek (I'MT). [IpuBoaute npumepsr [MT.

Hzo6pasxcams Ha PHUCYHKaX OKpPYXKHOCTb M €€ DJIEMEHTHI;
KacaTeJIbHYl0 K  OKPYKHOCTH;  OKPYXKHOCTb, BIIMCAaHHYIO B
TPEYTOJIbHUK, M OKPY>KHOCTb, OIMCAHHYIO OKOJO Hero. OmnucelBaTh
B3aMMHOE PACIIOJIOKEHHUE OKPYKHOCTHU U IIPSIMOM.

Dopmynuposamo.:

onpeodenenus; OKPYKHOCTH, Kpyra, MX 3JEMEHTOB; KacaTeIbHOM K
OKPY’KHOCTH;  OKPY)KHOCTH, OIMCAaHHOM OKOJIO TpEyroJIbHHKa,
OKPY’KHOCTH, BIIMCAHHOH B TPEYTOJIbHUK;

ceolicmea: cepeluHHOro neprneHaukyiasipa kak I'MT; Guccexkrpucsl
yrna kak ['MT; kacaTenbHOM K OKPYXXHOCTH; IHaMeTpa M XOP.bI;
TOYKM IIEPECEYCHMsS]  CEPEIMHHBIX  MEPHEHIUKYJIIPOB  CTOPOH
TPEYTrOJbHUKA; TOUKU NIEpPEeCceUeHUsI OUCCEKTPUC YIIIOB TPEYTOJIbHUKA;
NpU3HaKy KacaTeabHOM.

Loka3zvieamsb: TEOPEMBI O  CEPEIMHHOM  IEPHCHAUKYIApE U
ouccextpuce yrma kak ['MT; o cBoiicTBax KacarenbHOH; 00
OKPY’KHOCTH, BIIMCAHHOM B TPEYrOJIBHUK, ONHMCAaHHOW  OKOJIO
TPEYTOJIbHUKA; NPU3HAKY KaCATEIbHOM.

Pewams OCHOBHBIE 3ala4dM Ha IIOCTPOCHHUE: IIOCTPOCHHE YIIIA,
PaBHOIO JAaHHOMY; TIOCTPOEHHE CEPEIUHHOIO MEPIEeHINUKYIsIpa
JAHHOTO OTpE3Ka; IOCTPOCHUE MPSIMOU, IMPOXOASILEH Yepe3 NaHHYIO
TOYKYy W MEpPHEHIUKYISPHOW JAHHOM NPSAMOW; IIOCTPOCHHE
OMCCEKTPUCHl JAHHOTO YIJa; MOCTPOCHHE TPEyrojbHUKa IO JIBYM
CTOpPOHAM M YIIIy MEXIy HUMH; [10 CTOPOHE WU JIBYM IpHIIEKAIINM K
Hel yrinaM. Pemats 3agaun Ha noctpoenue merogom I'MT.

Cmpoums TPEYrOJIbHUK IO TPEM CTOPOHAM.

Pewams 3a1a4u Ha BBIYUCIICHUE, JOKA3aTEIbCTBO U IOCTPOEHUE

IloBTOpPEHHE
U CHCTeMa-
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Pa3nennl Yacobl IIporpammHoe conep:kaHue OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH
NPOrpamMMbl (Ha ypoBHe y4eOHBbIX 1elCTBHI)
TH3ALUSA
y4eOHOro
MaTepHaa
Hroro 70

TemaTu4yeckoe nuIaHupoBaHue 8 Kiacc

Pa3nent Yacwpl IIporpammHoe cogepskanue OcHoBHbIE BU/bI 1eSIT€IbHOCTH 00y4al0IIMXCs
MPOrpaMMbl (Ha ypoBHe y4eOHBbIX J1eHCTBHI)
Yerbipéx- 24 YeTpIpEXyroIbHUK u ero ANeMEHTHL. | [losicHamb, YTO Takoe 4YeTbIPEXYroibHUK. ONUCHIBATH AJIEMEHTHI
YrOJILHUKH [Tapamnenorpamm.  CBoiicTBa  MapajuiesiorpaMma. | 4eThIPEXYrOJbHUKA.

[Tpusnaku napaienorpamma. Ipsamoyronsauk. PoMoO.
KBagpar. Cpeansisi nuHus TpeyrosibHuKa. Tpanenus.
[lenTpasibHBIE W BIMCAHHBIE YIJbl. BrnucanHeie u
ONMUCAHHBIE YEThIPEXYTONbHUKH.

Pacnosnasams BbINyKIIbIE U HEBBITYKIIbIE YETHIPEXYTOJIbHUKH.
Hs300pasxcams M HaAXOIUTh HA PUCYHKAX UYETHIPEXYTOJIBHUKU Pa3HbBIX
BUJIOB U UX 3JIEMEHTHI.

Dopmynuposamn:

onpedenenusi;  TIapajljieiorpaMma,  BBICOTHI  IMapajljiesiorpamma;
NpsSMOYTOJIbHUKA, poM0Oa, KBajpaTa; CpeiHed JUHUU TPEYroJbHUKA;
Tpamneuuy, BbICOTHl  TpameluuH, CpelHed JIMHUKM  Tpaneuuu;
LEHTPAJIbHOTO yIJIa OKPYXXHOCTH, BIMCAHHOTO YIJIA OKPYKHOCTH;
BIIMCAHHOTO Y ONMCAHHOI'O YEThIPEXYTOJIbHUKA;

ceoticmea: TapajuieorpaMma, MpsSMOYroidbHUKA, poM0Oa, KBaapara,
CpPEIHUX JIMHMHM TpeyroJbHUKa U Tpameluuy, BIHCAHHOIO YIJIa,
BIIMCAHHOTO U ONMCAHHOI'O YETBIPEX YT OIbHUKA;

npusHaku: TapaiierorpaMMa, IpsSMOYroJibHUKa, poM0a, BIMCAHHOTO
U ONMCAHHOTO YETHIPEX YT OJIbHUKA.

/Jloka3vleamp: TEOpPEMBI O CYMME YIJIOB YETHIPEXYrOJbHUKA, O
IpaJyCHOl Mepe BIMCAaHHOIO Yyrja, O CBOWCTBaX M IpPU3HAKax
napajuieiorpaMma, — NpsSMOYrojbHUKa, poM0Oa, BIOHCAaHHOTO U
ONMCAHHOT'O YETHIPEX YT OJIbHUKA.

IIpumensamov N3ydeHHbIE ONpEJIeTeHMs], CBOMCTBA U MPU3HAKU K pelle-
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MYHUINITAJIBHOE ABTOHOMHOE OBIIEOBPA3OBATEJ/IBHOE YUYPEXKXIAEHUE - CPE/IHSS1 OBILIEOBPA3OBATEJIBHAS HIKOJIA
C YI'JIYBJEHHBIM U3YYEHUEM OTAEJIBHBIX IIPEAMETOB Ne 148
620141, r. ExatepunOypr, yn. bebens, 150, Ten./daxc (343) 323-91-36
E-mail: ekb-moul48@mail.ru, http://mxonal48.ekarepunbypr.pd

Pa3nennl Yacobl IIporpammHoe conep:kaHue OcHoOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS
MPOrpaMmMbl (Ha ypoBHe Y4eOHBbIX JelCTBHIi)
HUIO 33/1a4
Ioxoome 13 Teopema ®aneca. TeopemMa O NPONOPUHOHAIBHBIX | Popmyaruposams.
TPEyrojb- orpeskax. IlomoGubie  TpeyronbHuku. IlepBblil | onpedenenue MOJOOHBIX TPEYTrOJIbHUKOB;
HHUKOB NpHU3HAK TO00UsT TPEYroJIbHUKOB. BTOpOil U TpeTuil | ceoticmea: MeauaH TpPEYTrOJNbHHUKA, OUCCEKTPHUCHI TPEYroJbHUKA,
MpU3HAKU T0J1I00US TPEYTOJIbHUKOB. NEPECEKAIOIINXCSA XOP/, KACATEIbHON U CEKYILEH;
npu3Haxky NoJo0us TpeyroJbHUKOB.
[Hoxazvieamo:
meopemyol: daneca, 0 NPONOPLHUOHAIBHBIX OTpE3Kax, O CBONCTBaX
MeJHMaH TPEYroJIbHUKa, OUCCEKTPUCH] TPEYTOJIbHUKA;
C680liCM6a: IEPECEKAIOIINXCS XOP/I, KACATEIHLHON U CEKYILEH;
npu3Haxku Noao00us TPEyroJIbHUKOB.
Ilpumensimov U3ydeHHBIE ONPEICICHHS, CBOMCTBA M MPU3HAKU K pele-
HUIO 33/1a4
Pemenue 14 Merpuyeckue  COOTHOLIEHMS B NMPAMOYTOJIBHOM | Dopmyauposams:
NPsIMo- TPEYrOJIbHUKE. Teopema [Tucdaropa. | onpedenenus: cuHyca, KOCUHyca, TAHTE€HCA, KOTAHT€HCA OCTPOTO yria
YroJbHBIX Tpuronomerpuueckue GyHKIUHA OCTPOTO  yriia | MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA;
TPeyrojb- MPSIMOYTOJIBHOTO TPEYroJIbHUKA. Pewenue | ceoticmesa: BBIpaXKaroI1e METpPUYECKHUE COOTHOIIEHUS B
HHKOB MPSIMOYTOJIBHBIX TPEYTOJIBLHUKOB MPSIMOYTOJIBHOM TPEYTOJBHUKE U COOTHOIIEHUSI MEXKIY CTOPOHAMH U

3HAUEHUSIMU TPUTOHOMETPUYECKHX (YHKIHH B MPIMOYTOJIbHOM
TPEYTOJIbHUKE.

3anucvieams TPUTOHOMETpUYECKUE (OPMYIBI, BBIPAKAIOUINE CBS3b
MEXIy TPUTOHOMETPUUECKUMHU (PYHKIUSIMU OJIHOTO M TOTO K€
OCTpOTO yria.

Pewams ipsiMOyTONTBHBIE TPEYTOIBHUKH.
Jlokaszvleamy.

meopemy O METPUYECKHX COOTHOIICHHUSX B
TpeyroibHuKe, TeopeMy [ludaropa;

¢opmyvl, CBA3BIBAIONINE CHHYC, KOCHHYC, TAHTEHC, KOTAHTEHC OJTHOTO
U TOTO K€ OCTPOro yria.

Bv1600ums OCHOBHOE TPUTOHOMETPHYECKOE TOXICCTBO M 3HAUYCHUS

MIPSAMOYTOJIBHOM

13
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Pa3nennl Yacobl IIporpammHoe conep:kaHue OcHoOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

MPOrpaMMbl (Ha ypoBHe y4eOHBIX AelCTBHIH)
CHHYCa, KOCUHYCa, TAHT'€HCa U KOTaHTeHca JIst yriioB 30°, 45°, 60°.
Ilpumensimy U3y4eHHBIC ONPENEICHUs, TEOPEMBI U (GOPMYJIBI K pelie-
HUIO 33]a4

MHuoroyroJ 11 MHOroyrojapHUKH. ITonsaTne mowanu | Iloacuams, 4TO TaKOE ILIOIIAb MHOIOYTIOJIbHUKA.

bHUKHU. MHOT'OYTI'OJIbHUKA. IInomane IpSIMOYroJIbHHKA. | ONKMCBIBaTh ~ MHOTOYTOJIBHMK, €r0  JJIEMEHTBI,  BBIIYKIBIE H

ILnomans IInomans napajuiesorpamma. [Inomane | HEBBITYKIIBIE MHOTOYTOJIBHUKH.

MHOT0YTI0JIb TpeyroibHuKa. [nomans Tpanenuu N300paxxaTh M HaxOJUTh HA PUCYHKAX MHOIOYIOJIbHMK M €ro

HHUKA 9JIEMEHTbl;  MHOTOYI'OJBHUK,  BIMCAHHBI B OKPYXHOCTb, U
MHOT'OYT'OJIbHUK, ONIUCAHHBINA OKOJIO OKPYXHOCTH.
Dopmynuposamy:
onpeodenenus: BIMCAHHOTO U ONKMCAaHHOTO MHOTOYTOJIbHUKA, TUIOLIAAN
MHOT'OYT'OJIbHUKA, PABHOBEIMKUX MHOTOYTOJIbHUKOB;
OCHOGHbIe C60ticmEa TUIOUIAI MHOTOYTOJIbHUKA.
/Jloka3vleamy: TEOpeMbl O CyMME YIJIOB BBIIYKJIOTO N-YrOJbHHKA,
IUIOIIA MPSMOYTOJIbHMKA, IUIOIIAAM TPEYTrOJIbHMKA, IUIOIIAIU
Tparneuuu.
Ilpumensimy W3y4dEHHBIE ONpEACICHUS, TEOpeMbl M QOPMYNbl K
pELIeHHUIO 3a/1a4

IToBTOpEeHHnE 9

U cucTeMa-

TH3alus

yueOHOro

MaTepuaia

Hroro 70

TemaTuyeckoe niIaHupoBaHue 9 Kiacc
Paspnennt Yacsl IIporpammHoe coaepskanue OcHOBHBIE BU/IBI 1€ATEIbHOCTH 00YyYAKOIIHUXCH
NPOrpamMMbl (Ha ypoBHe y4eOHBIX 1elCTBHIH)
Pemenne 16 CuHyC, KOCHUHYC, TAHT€HC W KOoTaHTreHC yria oT 0° no | @opmyruposams.
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Pa3nennl Yacobl IIporpammHoe conep:kaHue OcHoOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS
MPOrpaMMbl (Ha ypoBHe y4eOHBIX AelCTBHIH)
TPeyroJib- 180°. Teopema kocuHycoB. Teopema CHHYCOB. | onpedeneHus: CUHyca, KOCUHYyCa, TaHTeHca, KoTaHreHca yria ot 0° o
HHKOB Pemenue tpeyronbaukoB. @opMyiibl 11 HaxoxaeHus | 180°;
IJIOIAU TPEYTOJIbHUKA CB801ICME0 CBA3M JJIMH JUAroHajied U CTOPOH NapajijiesiorpaMma.

Dopmynuposamb W Pa3bACHATb OCHOBHOE TPUTOHOMETPHUYECKOE
TOXKAECTBO. BBIUMCIATH 3HAUCHHE TPUTOHOMETPUYECKOH (yHKIMH
yria 10 3Ha4eHUIO OJHOU U3 €ro 3aJaHHbIX (PYHKLIHH.
@Dopmynuposams W JNOKa3bIBaTh TEOPEMBI: CHHYCOB, KOCHHYCOB,
CIIEACTBUS M3 TEOPEMbl KOCHHYCOB M CHHYCOB, O ILIOIIAIU
ONMCAaHHOTO MHOTOYTOJIbHHKA.

3anucvieams W 10Ka3blBaTh (OPMYINBI JUIsl HAXOXKICHHs IUIOIIAIH
TPEYrOJIbHUKA, PAagUuyCOB BIMCAHHOM M OIUCAHHOW OKPYXHOCTEH

TPEYroJbHUKA.
IIpumensimy U3y4eHHBIE ONpENENeHUs, TEOpEeMbl U GOPMYJIBI K pelle-
HUIO 33]a4
IIpaBuib- 8 [TpaBrIIbHBIE MHOTOYTOJIBHUKH U UX cBoicTBa. JlnuHa | [losicHamsb, 4TO Takoe LEHTP M LEHTPAIBHBI Yrojdl IpPaBHIBHOTO
Hble MHOT0- okpyxHoctu. [lnomanp kpyra MHOT'OYT'OJIbHUKA, CEKTOP U CETMEHT KpyTa.
YroJbHUKH Dopmynuposams.

onpeoesierue IPaBUIbBHOTO MHOTOYTOJIbHUKA,;

c6oticmea IPABUIIBHOTO MHOTOYTOJIbHHKA.

/loxazvieamsb CBOWCTBA NPABWIIBHBIX MHOTOYTI'OJIbHUKOB.

3anucvieams U pazbACHIATH (POPMYIIbI ATUHBI OKPY>KHOCTH, TUIOIIAIH
Kpyra.

3anucvisame 1 10Ka3bIBaTh (HOPMYJIbI AITUHBI AYTH, IUIOMIAAN CEKTOPA,
dbopMynbl Ui HaXOXKJEHUS paJAMyCOB BIHMCAHHON U OMHCAHHON
OKPY>KHOCTEH MPaBUIBHOIO MHOTOYTI'OJIbHUKA.

Cmpoums ¢ TIOMOIIBIO IUPKYJAS W JIMHEHKH TPaBUIbHBIE
TPEYTOJIbHUK, YETBIPEXYTOIbHUK, IIECTUYTOJIbHUK.

IIpumensimy U3y4EeHHBIE ONpPENEIECHUs, TEOPEMBI U (GOPMYJIBI K pelle-
HUIO 33]1a4

JexapToBbl 11 PaccrossHre Mexnay JABYMsl TOYKaMU C 3aJaHHbBIMH | Onucvléams NPSIMOYTOJIBHYIO CHCTEMY KOOPJMHAT.
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Pa3nennl
NMPOrpamMMbl

Yacobl

IIporpammHoe conep:kanue

OcHoOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS
(Ha ypoBHe y4eOHBIX AelCTBHIH)

KOOpIAHHA-
ThbI HA
IIOCKOCTH

koopauHatamu. KoopauHaTel cepeluHbl  OTpe3Ka.
VYpaBHenue Qurypel. YpaBHEHHE  OKPYKHOCTH.
YpaBHeHue npsAMOi. YTI0BOM KO3 HUIIUESHT MPAMOI

Dopmynuposamy: onpeneneHue ypaBHeHUs GUTYpbl, HEOOX0IUMOE U
JIOCTaTOYHOE YCJIOBUS NapauIeIbHOCTU ABYX MPSMBIX.

3anucvieams W 0Ka3bIBaTh (HOPMYINBI PACCTOSHUS MEXIY IBYMS
TOYKAMM, KOOPJUHAT CEPEIMHBI OTPE3Ka.

Buvisooums ypaBHEHHE OKPYXHOCTH, OOIlee ypaBHEHHE NPSIMOH,
ypaBHEHHUE NPSIMOH C YTIIOBBIM KO3 (HUIIUESHTOM.

Jloka3vieams HEOOXOIUMOE U JOCTATOUYHOE YCIOBUS MapallIeIbHOCTH
JIBYX TIPSIMBIX.

Ilpumenamo U3ydyeHHbIC OMpEENIeHUs, TEOPEMBbI U (DOPMYIIBI K pellie-
HUIO 33]a4

BexTopsl

12

ITonsTue BCKTOpaA. KOOpI[I/IHaTLI BCKTOpaA. CnoxxeHue u
BbIYUTAHUEC BCKTOPOB. VYMHOXEHHE BCKTOpa HAa YUCIIO.
CKaJ'IHpHOG IIPpOU3BCACHUC BCKTOPOB

Onucvieamv ~ TOHATHS ~ BEKTOPHBIX U BEJIMYHH.
NnmroctpupoBath NOHATHE BEKTOPA.

Dopmynuposamu.:

onpedeneHusi; MOIYJS BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB, PaBHBIX
BEKTOPOB, KOOPAUHAT BEKTOPA, CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB,
MIPOTUBOIOJIOKHBIX BEKTOPOB, YMHOXEHHUS BEKTOpa Ha 4YHUCIO,
CKAJIIPHOTO IIPOU3BEECHUS BEKTOPOB;

ceolicmea: PABHBIX BEKTOPOB, KOOPAMHAT pPaBHBIX BEKTOPOB,
CJIOKEHUs BEKTOPOB, KOOPAUHAT BEKTOPA CYMMBI U BEKTOpPa Pa3HOCTH
JBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOJKEHHsI BEKTOpa Ha
4UCIIO, CKAJIAPHOTO IIPOU3BEICHUS JIBYX BEKTOPOB,
MEPIEHIUKYISIPHBIX BEKTOPOB.

Joxaszvieams TEOPEMBI: O HAXOXKICHUU KOOPAWUHAT BEKTOpa, O
KOOpJAMHATaX CYMMbl M  Pa3HOCTH BEKTOPOB, 00  YCIOBUU
KOJUIMHEApPHOCTU  JIBYX  BEKTOPOB, O HAaXOXIEHUU CKAJIPHOIO
MIPOU3BEACHUS IBYX BEKTOPOB, 00 YCIOBHUHM MEPHEHAUKYISIPHOCTH.
Haxooumbs xocunyc yriia MexI1y ABYMS BEKTOPaMHU.
IIpumenams WM3y4EHHBIE OIPENEICHUS, TEOPEMBI
pEeLICHUIO 3a1a4

CKaJIPHBIX

u GopMyINBl K

I'eomerpu-

13

JIBuxenne (nmepemenienue) ¢urypsl. IlapannensHbiit

TIpusooums ipuMepsl mpeoOpazoBanus GUTyp.
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Pa3nennl Yacobl IIporpammHoe conep:kaHue OcHoOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

MPOrpaMMbl (Ha ypoBHe y4eOHBIX AelCTBHIH)

YyecKue mpe- nepeHoc. OceBas U ILeHTpalbHas cuMMeTpuu. | Onucvieams npeodpazoBaHus (GUryp: MapajuleabHbIN IEPEHOC, OCeBast

o0pa3oBa- [ToBopot. 'omoteTus. Ilogobue dpuryp CUMMETpUS, IICHTPaJIbHAs CAMMETPHSL, IOBOPOT, TOMOTETHSI, IOJJOOHE.

HHA Dopmynuposamey:.
onpedenenus: JIBWKEHUS; pPaBHBIX (UTYp; TOUYEK, CHUMMETPUYHBIX
OTHOCHTEJIBHO NMPSIMOM; TOYEK, CHMMETPHUUHBIX OTHOCHUTEIIBHO TOUKH;
¢burypel, UMeOUIEH OCh CUMMETPHH; (QHUTYpPHl, HUMEIOIIEH LEHTP
CUMMETPUU; TOIOOHBIX (UTYD;
ceoticmeéa: NBUKEHUS, apaJUIeIbHOTO MEPEH0Ca, OCEBOW CUMMETPHUH,
LIEHTpaJIbHOW CUMMETpPHUH, IOBOPOTA, TOMOTETHUH.
/Jloka3zvlieams TEOpEMBI: O CBOICTBaX NapalieIbHOrO IEpeHoca,
OCEBOM CUMMETPUH, LIEHTPAIbHON CUMMETPHH, TIOBOPOTA, TOMOTETHH,
00 OTHOUICHUH TUIOMIA/ICH MOOOHBIX TPEYTOIbHUKOB.
Ilpumensimy WU3y4dEeHHBIE ONpEACICHUS, TEOpeMbl M QOPMYNbl K
pELIeHHUIO 3a/1a4

IToBTOpEeHnE 8

U cucTeMa-

TH3ALUSA

yueOHOro

MaTepuaja

Hroro 68
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