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IosicHUTeIbHAS 3aMUCKA.

Paboyas nmporpamma 1o reoMeTpuu 7-9 KJ1acchl COCTaBJICHA HA OCHOBE CIIEAYIOIIUX HOPMAaTUBHO-
MIPABOBBIX IOKYMEHTOB:
1.®enepanbHBIl TOCYAAPCTBEHHBI CTaHIAPT OCHOBHOTO OOIIEro 0Opa3oBaHUs, YTBEPXKIEH MPUKA30M
MunuctepctBa oOpasoBanus u Hayku Poccuiickoit ®denepanuu ot 17.12.2010 1. Ne 1897.
2.IlpumepHble mporpamMMmbl MO y4eOHbIM mnpeameraM. Maremaruka. 5-9 kmaceel [Teker]. 3-e wu3n.,
nepepad. — M.: [Ipoceemenne, 2011. — 64 c. — (CTanmapTbl BTOPOTO MOKOJICHHUS).
3.'eomerpus. COopHMK pabouymx mporpamm 7-9 Kiaccel: mocoOue Juis yduTened o0meoOpa3os.
oranm3anuii/ cocraButensb T.A. BypmucrpoBas.— M. : [Ipocsemenue, 2011. — 95¢. [IpeamerHas muHUS
yueOnnkoB JI.C.AtanacsiH 1 apyrux. 7-9 kiacchl.

[IpakTHueckass 3HaYMMOCTb IIKOJBHOIO Kypca TeOMeTpuH 7-9 KIacCOB COCTOUT B TOM, 4TO
MPEeIMETOM €ro H3Y4eHHUs SBISIFOTCS MPOCTPAHCTBEHHBbIE (JOPMBI U KOJMYECTBEHHBIE OTHOILIEHUS
peasibHOro Mupa. B coBpeMeHHOM oO0ImiecTBe MaTeMaTHYecKas IOJArOTOBKAa HEoOXoAuMa KaXJIoMy
YeJI0BEKY, TaK KaKk MaTeMaTHhKa MPUCYTCTBYET BO Bcex cepax 4eToBEUECKO NesITENIbHOCTH.

['eomeTpust ABISIETCS OJHUM W3 OMOPHBIX INKOJBHBIX TMpeAMETOB. ['eomeTpuueckue 3HAHUS
YMEHUS HEOOXOIUMBI JIJISI U3YUSHUS APYTHX IITKOJ
TUCUMIUINH (pu3uKa, XuMus, nHopMaTuKka, reorpaus u Jip.).

OpaHOM M3 OCHOBHBIX LIE€JIEH M3Y4YEeHUs T€OMETPHH SBIISETCS pPa3BUTHE MBILIUICHUS, PEXKIE BCETO
(dbopmupoBaHre abCTpaKTHOTO MbIlUIeHUs. B npornecce u3yueHus: reoMmeTpun GopMUPYIOTCS JIOTHYECKOE
U aNrOpUTMHYECKOE MBIIUIEHHE, a TaKKe TaKUe KauecTBa MBIIIEHUS, KaK CWia M THOKOCTb,
KOHCTPYKTUBHOCTh M KPUTHYHOCTh. Jlns ajmanTamuu B COBPEMEHHOM HH(GOPMAIMOHHOM OOIIeCTBE
BXKHBIM (pakTopoM siBisieTCsl (pOpMHpOBaHHE MATEMATHYECKOTO CTUJIS MBIIUICHUS, BKJIIOYAIOIIETO B
ce0sl MHAYKIUIO U JSAYKIHIO, 0000IEHNe W KOHKPETH3AIMWI0, aHAJIW3 U CHHTE3, KIACCH(PHUKAIUIO U
CUCTEeMaTH3aIHio, a0CTparupoBaHue U aHaJIOTHIO.

OOyuenue reomeTpun Ja€T BO3MOXKHOCTH IIKOJbHHUKAM HAyYUThCS IUIAHUPOBATh CBOIO
NESATENbHOCTh, KPUTUYECKH OLICHUBATH €€, MPUHUMATh CaMOCTOSATEIbHBIE PEIICHHs, OTCTAuBATh CBOU
B3TJISAIbI U YOIKICHMUSI.

B mpouecce u3ydeHMss TreOMETpUM IIKOJIBHUKM Y4YaTCs M3JaraTb CBOM MBICIH SICHO U
MCYEpIBIBAIOIIe, MPUOOPETAIOT HABBIKM YETKOTO BBIMOJIHEHHUS MAaTEMAaTUYECKUX 3aIlUCeil, Mpu 3TOM
HCIIOJb30BAHUE MATEMATUYECKOIO S3bIKa IMO3BOJIIET PA3BUBATh y YYalMXCS IPAMOTHYIO YCTHYIO H
MACbMEHHYIO pEYb.

3HAKOMCTBO C UCTOPHEH Pa3BUTHUS T€OMETPUHN KaK HayKH (OPMUPYET Y yUaIIUXCS MPECTaBICHUS
0 F€OMETPHUH KaK 4acTu 0OIIeUeI0OBEUECKOM KYIbTYpBHI.

3HauUTENbHOE BHHMMAHHE B M3JIO)KEHMHM TEOPETHUYECKOTr0 MaTepuana Kypca yAeNnsercs €ero
MOTHBAI[UH, PACKPBITUIO CYTH OCHOBHBIX MOHATUH, uaei, mMetonoB. OOydeHue mocTpoeHO Ha 0aze
TEOPUM PA3BUBAIOIIETO OOYYEHHUs, YTO JOCTUTAETCA OCOOCHHOCTSIMH H3JI0KEHHUS TEOPETUYECKOTO
Marepuaia M YIPaXHEHUSIMU Ha CpPaBHEHHME, AHAIM3, BBIJICJICHWE TJIABHOIO, YCTAHOBJIEHUE CBS3EH,
KIacCU(UKAIMIO, JOKa3aTeNbCTBO, 0000meHne u cuctemaruzanuio. Oco0o0  aKIEeHTUPYIOTCA
COJIEpXKATEIbHOE PACKPBITHE MATEMATHYECKUX IOHSATUM, TOJIKOBAHHE CYLHIHOCTH MaTEMaTUYECKUX
METO/IOB ¥ 00JIACTH UX MPUMEHEHHUS, JEMOHCTPAIUS BO3MOXKHOCTEH MPUMEHEHUSI TEOPETHUECKUX 3HAHUM
IUI pelIeHHus. pa3HOOOpas3HbIX 3a/ad MPHUKIAAHOTO Xapakrepa. Oco3HaHHME OOILIEro, CyIIECTBEHHOTO
SIBJIIETCS OCHOBHOM 0a30il [UIsl pelieHus ynpakHeHWH. BakHO MpUBOAWTH AeTanbHbIE MOSCHEHHS K
PELIEHUI0 THUIOBBIX YINPaXHEHUH. DTUM pPACKpBIBAETCA CyTh METOJa, MPEIaraeTcs airopuTM HWIU
ABPUCTUYECKAs CXEMa PELICHUs YIIPaXXHEHUHN ONpeIeIEHHOTO TUIIA.

ba3zucHblii yueOHBIM (0Opa3oBaTeNbHBIM) IUIAH HA M3Y4Y€HHE TE€OMETPUM B OCHOBHOM IIKOJIE
OTBOJUT 2 y4eOHBIX Yaca B HEJIENIO B TE€UEHUE KaXKA0T0 rojia ooyuenus, Bcero 204 yaca.
7 knacc — 2 Jaca B Heziento, 34 yueOHbIX Hellelnu, UToro 684.;
8 kimacc — 2 yaca B Hezlenro, 34 yueOHbIX HeJlenH, UToro 684.;
9 knacc — 2 yaca B Heziento, 34 y4eOHBIX HeJlenu, UTOoro 684..
Cpoxk peanu3zaruu nporpammsl 3 roga.(2020-2023 r.)
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HJIaHI/IpyeMBIe pe3yJbTaTbl 0OCBOCHUA yqeﬁnoro nmpeamMera

W3yuenne reoMeTpuM MO JAaHHOW Mporpamme crnocoOCTBYeT (OpPMHUPOBAaHHUIO Y ydaruxcs
JIMYHOCTHBIX, MeTaNpeIMeTHbIX U TIPEeAMETHBIX Pe3yJbTaTOB OOy4YeHUs, COOTBETCTBYIOIIUX
TpeboBanusM DenepalibHOrO TOCYIapPCTBEHHOTO 00pa30BaTENIBHOTO CTAaHIApTa OCHOBHOTO OOIIETO
oOpa3oBaHUsl.

JInyHOCTHBIE pe3yIbTaThI:

1) BocniuTaHue poCCUMCKON I'pa)1aHCKON MIEHTUYHOCTU: NaTpUOTHU3Ma, YBaXeHUs! K OTeuecTBy,
OCO3HAHHE BKJIaJla OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOM HAYKU;

2) OTBETCTBEHHOE OTHOLIEHHE K YUYEHHIO, TOTOBHOCTh M CIOCOOHOCTh OOy4aromuxcs K
CaMOpa3BUTHIO U CaMOOOPa30BAHNIO HA OCHOBE MOTHUBAIIMM K 0OYYEHHUIO U NMO3HAHUIO;

3) oco3HaHHBIA BBIOOpP M MOCTPOEHUE NaNbHEWIEH MHAUBUAYAJIbHON TPAEGKTOPUU OOpa3oBaHUs
Ha 0aze OPUEHTUPOBKHU B MUpE npodeccuil U MpohecCHOHATBHBIX MPEANOYTEHUN ¢ YIETOM YCTOMUMBBIX
[I03HABaTEIbHBIX MHTEPECOB, a TAK)KE Ha OCHOBE (POPMUPOBAHUS YBOXKUTEIHLHOTO OTHOILIEHUS K TPYAY,
Pa3BUTHE OMbITA YYACTHUS B COLIMAIBHO 3HAUUMOM TPY/IE;

4) ymeHrue KOHTPOJIMPOBATH MPOIIECC U PE3YIIbTAT YICOHOM U MaTEeMaTHUYECKOU JIeATeTbHOCTH;

5) KpUTUYHOCTH MBIIUJIEHUS,, WHHUIMATHBA, HAXOJYMUBOCTb, AaKTUBHOCTb NIPU PpPEUICHUH
reOMEeTPUYECKUX 3a/1a4.

6) O0CO3HaHHOE, YBaXHUTEIbHOE U J0OpOKEIaTeIbHOE OTHOLIEHHE K IPYroMy 4YeloBEeKYy, €ro
MHEHHUI0, MUPOBO33PEHUIO, KYJIbTYpPE, A3bIKY, BEpE, IPakJaHCKOM MO3UIMHU. ['OTOBHOCTH M CIIOCOOHOCTH
BECTHU JMAJIOT C IPYTrUMHU JIIOJIbMU U IOCTUTaTh B HEM B3aWMOTIOHUMAaHUSI.

MeranpeaMeTHbie pe3yJabTaThl:

1) yMeHHEe caMOCTOSATENBHO ONPENEIIATh 1IeJIU CBOEro 00y4eHHUs, CTaBUTh U (OPMYJINPOBATH JUIS
ceOs1 HOBbIE 3a/1auu B yu€0e, pa3BUBaTh MOTHUBbBI U HHTEPECHI CBOEH 1T03HABATEIBHON NEATEIBHOCTH;

2) yMeHHUE COOTHOCHUTh CBOM JICHCTBUS C INIAHUPYEMBIMU PE3YJIbTaTAMU, OCYLLECTBIIATH KOHTPOJIb
CBOEH JEATENbHOCTH B IPOLIECCe JOCTUKEHMS PE3ysbTaTa, ONPEAENsATh CIOCOObI NEHCTBUH B paMKax
IPEUIOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTUPOBATH CBOM [JEMCTBUA B COOTBETCTBUU C
HU3MEHSIOIICHCS CUTyale;

3) yMeHue oOmpenenATh MOHATUSA, CO3JaBaTb O0O0OOLICHMs, YCTaHABIMBATb AaHAJIOTHUH,
KJ1accu(puIMpPOBaTh, CAMOCTOSATEIILHO BEIOMPATh OCHOBAHUS U KPUTEPHUU IS KIIaCCU(PHUKALIUH;

4) yMeHue YCTaHaBIMBAaTb IMPUYMHHO-CIEJCTBEHHBIE CBS3M, IMPOBOJUTH JOKA3aTEIbHOE
paccyxxJeHue (MHIyKTUBHOE, IeTyKTUBHOE U 110 aHAJIOTHH) U JIeJIaTh BBIBOJIBL;

5) yMeHHe WUIIOCTPUpPOBAaTh U3yYEHHbIE NMOHATUS U CBOWCTBA (hUryp, onpoBeprath HEBEpHbIE
YTBEPXKACHNUS;

6) KOMIIETEHTHOCTb B 00JaCTH  HCMOJIb30BAaHUS  MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH;

7) nmepBOHayYalbHbIE MPEJICTaBIeHUs 00 UAEAX M O METOJIaX FeOMEeTpUH Kak 00 YHHBEPCAJIbHOM
A3BIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJIEIMPOBAHMS SIBJICHUN U IIPOLIECCOB;

8) yMeHHe BUAETh I'€OMETPUYECKYIO 3aJayy B KOHTEKCTE IMpOOJEeMHOM CUTyallud B APYIHX
JUCLUIIIINHAX, B OKPYKAIOLIEH KU3HH;

9) ymeHHMe HaXOIMTh B Pa3IMUYHbIX HCTOYHUKAX HHGOpMAIHIO, HEOOXOAUMYIO IS pPEeLIeHUs
MaTeMaTU4YeCKUX MpoOeM, U MpPeACTaBIATh €€ B MOHATHOM (opme, MPUHUMATh PEUICHHE B YCIOBUAX
HEMOJHOM UM N30BITOYHON, TOUHOM MM BEPOSITHOCTHOM MH(OpMAIH;

10) ymeHue npaBUIIbHO U AOCTYITHO M3J1araTh CBOM MBICIH B YCTHOW M MUCbMEHHOH (opme;

11) ymeHue MOHMMATh M HCHOJb30BAaTh MaTEeMAaTUYECKHE CPEACTBA HAIJISTHOCTH (YEepPTExkH,
TaOJIMIIBI, CXEMBI U Ap.) Ul WIIIIOCTPAIMY, HHTEPIIPETAL[H, apTyMEHTaIIH;

12) ymeHMe BBIABHraTh TUIOTE3bl NPH PEIICHUH 337a4d M TOHMMATh HEOOXOIMMOCTbh HX
IIPOBEPKU;

13) moHMMaHUE CYHIHOCTH aNTOPUTMHUYECKUX TNPEANUCAHUH W yMEHHE JeWCTBOBaTh B
COOTBETCTBUU C IIPEIJIOKEHHBIM aITOPUTMOM;
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14) ymeHue opraHn30oBbIBaTh y4eOHOE COTPYAHUYECTBO M COBMECTHYIO JESTEIBHOCTD C YUUTEIIEM
U CBEpCTHUKaMH; paboTaTb WHAWBMIYaJIbHO W B TpYIIE: HAaXOAUTh OOIIEEe pEUIEHHE M pa3peliarhb
KOH(JIMKTBI HA OCHOBE COTJIACOBAHUS MO3UIIMIA U yueTa WHTEpECcOB; (POPMYIHPOBATh, apIryMEHTUPOBATh
U OTCTauBaTh CBOE MHEHUE.

15) nproOpeTeHne onpITa BHIIOTHEHNUS IPOCKTHOM e TETLHOCTH.

IIpenmeTHble pe3yabTaThl:

1) oco3HaHMe 3HaUEHUSI TEOMETPUU B IIOBCETHEBHOM KU3HU YETIOBEKA;

2) mpencTaBJICHHE O TEOMETpPUM Kak cdepe MaTeMaTHYecKOW aesTeNbHOCTH, 00 sTamax eé
pa3BUTHUSL, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHUS LIUBIIIN3ALINY;

3) pa3BuTHE yMEHUH paboTaTh ¢ y4eOHBIM MaTEeMaTHUYECKUM TEKCTOM (aHAJIM3UPOBaTh, N3BJICKATh
HEOOX0MMYI0 HMH(OPMALMIO), TOYHO H TPAMOTHO BBIPAKATh CBOM MBICIH C TPUMEHEHHUEM
MaTeMaTH4eCKOW TEPMUHOJIOTUN U CUMBO-

JIMKHU, TIPOBOJIUTH KJIacCU(PUKAINH, IOTHYECKHE 0O0CHOBAHMUS;

4) BnageHue 6a30BbIM MOHATUMHBIM alapaToM [0 OCHOBHBIM Pa3JielaM COACPKaHuUs;

5) cucremaruyeckue 3HaHUSA 0 (UTYpax U UX CBOICTBAX;

6) MpakTUYECKH 3HAUYUMbIE TE€OMETPUYECKHME YMEHHS W HaBbIKM, yYMEHUE NPHUMEHSTh HX K
PELICHNIO T€OMETPUUECKUX U HETEOMETPUUECKHX 3ajay, @ UMEHHO:

* n300paxaTh (PUTYpHI HAa TUIOCKOCTH;

* HCII0JIb30BaTh T€OMETPUUECKUN A3BIK JUISI OMMCAHMSI PEAMETOB OKPY)KaIOILEro MUpa;

* U3MEPATH JUIMHBI OTPE3KOB, BEJIMYMHBI YITIOB, BEIYUCIATH IJIOLAAN pUryp;

* pacrno3HaBaTh M U300pakaTh paBHbIE, CHMMETPUYHbIE U MOJA00HbIE (PUTYPHI;

* BBIMIOJIHATH TOCTPOEHUS TEOMETPUUYECKUX (PUTYP C TIOMOIIBIO LIUPKYJIA U JTUHEUKH;

* YUTATh U UCIOJIb30BaTh HH(POPMAIINIO, IPEJCTABIEHHYIO HAa YepTexax, CXxemMax;

* IPOBOJIUTH NPAKTHUUECKUE PACUETHI.

IIpenmeTHbIe pe3yabTaThl 00y4YeHUS FreOMeTPUM:
1O OKOHYAHUNMU 7 KIIACCA;

IF'EOMETPUYECKUE ®UTI'YPbI

8bINYCKHUK HAYYUMCA!

OnepupoBaTb Ha 0a30BOM YPOBHE NOHATHSAMH F€OMETPHUUECKUX DUTYD;

U3BJIEKaTh UH(OPMALIMIO O TEOMETPUYECKUX (PUTypax, IPEICTABICHHYIO Ha YepTeKaxX B IBHOM BUJIE;
IIPUMEHSATH AJIS PELICHUs 3a7jay TeOMEeTpUUecKre (aKThl, €CIM YCIOBUS UX IPUMEHEHUs 3a/1aHbl B SIBHOM
hopwme;

pelaTh 3a/1a4y Ha HaX0KJIeHHe T€OMEeTPUUYECKUX BEJIMUUH 110 00pa3LaM Uil alroOpuTMaM.

B noBceHeBHOM KU3HU U IIPU U3YyYEHUHU APYIHX IPEAMETOB:

UCIOJb30BaTh CBOMCTBA TeOMETPUYECKUX GUIyp Ul pEIleHUs TUIIOBBIX 3a7ay, BO3HHUKAIOIIUX B
CUTYalLlUsX TOBCEHEBHOM KM3HH, 33/1a4 IPAKTUYECKOTO COJICPKAHMSL.

NOLYYUNM B03MOINCHOCHb HAYUUMbCA

OnepupoBaTh NOHATUSAMH F€OMETPUUECKUX (HUryp;

U3BJIEKaTh, MHTEPIPETUPOBATh M MPeoOpa3oBbIBATE HHPOPMALMIO O TEOMETPHUYECKHX (Urypax,
MIPEJCTABICHHYIO Ha YepTexkKax;

IPUMEHATh FeoMeTpudeckrue (akThl IS PEHIeHUs 3a7ad, B TOM 4YHCIE, MPEANoIaraloiiX HECKOJIbKO
11aroB PeLEHUs;

(dbopMynUpoBaTh B NPOCTEHININX CITydasix CBOMCTBA U MPU3HAKU QUTYD;

B noBceaHeBHOM KU3HU U NIPH U3YYEHUH IPYTUX IPEIMETOB!

UCIOJb30BaTh CBOMCTBA rEOMETPUUECKUX GUTYp Ul pEeIIeHUs 3a/1au MPAKTHUECKOTo XapakTepa U 3ajady
U3 CMEKHBIX JUCLHUILINH.

OTHOULIEHUA
8bINYCKHUK HAYYUMNCA



OmnepupoBath Ha 0a30BOM ypOBHE TOHSATHSIMHU: PaBEHCTBO (UTYp, paBHbIE (HUTYPHI, PABEHCTBO
TPEYroJIbHUKOB, MapaJlIeIbHOCTh NPSAMBIX, NEPHEHIUKYIIPHOCTh MPSIMBIX, YIJIBl MEXIY NPSMBIMHU,
NEPIEeHANKYIISAP, HAKIOHHAS, TPOSKITUSI.

B noBcenHeBHOM KU3HU U NTPU U3YYCHUHU APYTHX HMPEAMETOB:

MCIOJIb30BATh OTHOUICHHUS JJIsl PEIICHUS MPOCTEHITNX 33124, BOSHUKAIOIINX B pEalbHON JKU3HU.
8bINYCKHUK NOJYYUM 803MONCHOCb HAYuUmscs 6 7-9 knaccax:

OnepupoBaTh MOHATHUSMHU: PaBEHCTBO (GUTyp, paBHbIE (UTYpPBl, PABEHCTBO TPEYrOJIHHUKOB,
MapajIeIbHOCTD TPSAMBIX, TEPHEHIUKYIAPHOCTh TMPSAMBIX, YTIBl MEXAY HPSIMBIMH, MEPICHIUKYIP,
HAKJIOHHAs, TPOEKIHs, nogooue Guryp, mogoousle GUrypsl, mogoOHBIE TPEYrOJbHHUKH;

npuUMeHsTh Teopemy Dareca 1 TeopeMy O TPOTIOPIHUOHATBHBIX OTPE3KaX MPH PELICHNUH 3a]1a4;
XapaKTepU30BaTh B3AUMHOE PACIIOJIOKEHHUE IPSIMOM U OKPYKHOCTH, IBYX OKPY>KHOCTEH.

B noBceqHEeBHOM KU3HU U TTPU U3YYCHUU APYTHX HMPEAMETOB:

WCTIOJIH30BaTh OTHOLICHHUS ISl PEIICHUS 3a/1a4, BOSHUKAIOIINX B PEaTbHOM KU3HU.

N3MEPEHUSA U BBIYUCJIEHUSA

8bINYCKHUK HAYYUMCAL:

BrINonHATE M3MepeHne AIMH, pAaCCTOSHUMN, BEIMYMH YIJIOB, C IOMOILIBIO HHCTPYMEHTOB JUIsl U3MEPEHUI
JUIVH U YIJIOB;

MPUMEHSTH (POPMYIIBI IEpUMETpa NMPHU BBIYUCIEHUSAX, KOT/1a BCE JaHHbIE UMEIOTCS B YCIIOBUU;

B noBcenHEeBHOM )XU3HU U IIPYA U3YYEHUU APYTHUX MPEAMETOB:

BBIYUCIIATH PACCTOSIHASI HA MECTHOCTH B CTaHJIAPTHBIX CUTYaLIHSIX.

I'EOMETPHUYECKHUE ITIOCTPOEHUSA

8bINYCKHUK HAYYUMCSL:

N3obpaxaTe THMOBBIE TUIOCKHE (UTYpHl W (QUTypbl B MPOCTPAHCTBE OT PYKH M C IOMOIIBIO
WHCTPYMEHTOB.

B noBceHeBHOM )KU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:

BBITIOJTHATH TTPOCTEUIITHE TIOCTPOSHHUS Ha MECTHOCTH, HEOOXOIUMBIE B PEaIbHOM YKU3HHU.

8bINYCKHUK NOJYHUUN B03MONCHOCHb HAYYUMbCSL:

N3obpaxaTts reoMeTprudecKue (GUTyphl O TEKCTOBOMY U CHMBOJILHOMY OTHMCaHHUIO;

CBOOOJIHO OTEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMHU B HECJIOKHBIX CITyJasiX,

BBITIOJTHATh TOCTPOCHHS TPEYTrOJIbHUKOB, MPUMEHATh OTIEIBHBIE METOIbl MOCTPOSHUN ITUPKYJIEM U
JIMHEHKOW U MPOBOJIUTH MPOCTEUIIINE UCCIEAOBAHUS YUCIIA PEIICHUI;

n300pakaTh THIOBBIC TUIOCKHE (UTYPHl U OOBEMHBIC TeJla C IMOMOIIBIO MPOCTEHIINX KOMITBIOTEPHBIX
WHCTPYMEHTOB.

B noBcerHeBHOM KU3HU U TIPU U3YYCHUHU IPYTUX MPEIMETOB:

BBITIOJTHATH ITPOCTEUIITNE TIOCTPOCHUS HA MECTHOCTH, HEOOXOMMBIC B peaIbHOM JKH3HU;

OIICHUBATh Pa3Mepbl peajbHbIX 00bEKTOB OKPYKAIOIIET0 MHUPA.

HCTOPUSA MATEMATHUKHN

6bINYCKHUK HAYYUMCAL

OmnuceiBaTh OTAENbHBIC BBIAAIOLINECS PE3YIbTATHI, TOMYyYEHHBIC B X0€ Pa3BUTH MaTEMaTUKH KaK HAYKH;
3HATh NPUMEPBl MATEMATUUECKUX OTKPBITUNA U UX aBTOPOB, B CBSI3H C OTEUECTBEHHOM 1 BCEMUPHOM UCTOPHUEH;
MIOHUMATh POJIb MaTEMaTUKHU B pa3BUTUH Poccum.

6bINYCKHUK NOJYYUM 8603MONACHOCHb HAYUUMBCA!

XapaKTepu30BaTh BKJIa]] BHIIAIOIINXCA MATEMATUKOB B Pa3BUTHE MAaTEMAaTUKU U UHBIX HAYYHBIX 00JIacTel;
MOHUMATh POJIb MAaTEMAaTUKHU B pa3BUTUH Poccun.

11O OKOHYAHHMU 8 KITACCA:

I'EOMETPUYECKHUE ®UI'YPBI

BbINYCKHUK HAYYUMCH.:
HU3BJICKATh I/IH(I)OpMaLII/IIO 0 TCOMCTPHUICCKUX d)HpraX, MMPEACTAaBJICHHYIO Ha YEPTCIKAX B ABHOM BU/IC,
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MPUMEHSTH JJIS PELICHHUS 3a7]ad T€OMETPHUECKUe (aKThl, €CIIM YCIOBUS UX MIPUMEHEHUS 3a/1aHbl B SIBHOM
opme;

peraTh 3a/1a41 Ha HaX0XKJICHHE T€OMETPHUUECKUX BEIMYHMH M0 00pas3aM WK aIrOPUTMaM.

B noBceaHeBHOM KU3HU U NIPU U3YUEHUH IPYTUX IPEIMETOB!

UCIOJb30BAaTh CBOMCTBA TE€OMETPUYECKUX (GUTYp Ui pEIIeHUS THUIOBBIX 33734, BO3HHUKAIOIIUX B
CUTYalUX [TOBCEAHEBHON KU3HU, 33/1a4 IPAKTUYECKOTO COJEPIKAHUS.

NOLYYUM B03MOICHOCHb HAYYUMbCAL:

W3BIICKaTh, MHTEPIPETUPOBATh M MPEOOpPa3OBBIBATE HHPOPMALHIO O TEOMETPHUYECKHX (UTypax,
IIPEJICTABICHHYIO HA YEPTEKAX;

MPUMEHATh F€OMETPUUYECKHE (PaKThl Ul PEIICHUs 3a/ady, B TOM YHCIE, MPEANOIAralouuX HECKOJIbKO
11aroB PeLeHus;

(dbopMynHUpoOBaTh B IPOCTEHININX CITydasX CBOMCTBA U MPU3HAKU QUTYD;

JOKa3bIBaTh FEOMETPUUECKHUE YTBEPKIACHMUS;

BJIAJIETh CTAaHAAPTHON KiIacCUpUKALUMEH TUIOCKUX PUTYp (TPEeyroJIbHUKOB U YETHIPEXYT'OJIbHUKOB).

B noBceaHeBHOM KU3HU U NIPH U3YUEHUH IPYTUX IPEIMETOB!

HCII0JIb30BAaTh CBOWCTBA Fr€OMETPUUECKUX (DUTYp JUIsl pellieHus 3ajad MPaKTUYECKOro XapakTepa U 3ajad
U3 CMEXKHBIX TUCIUIUIMH.

OTHOILLIEHUA

NOLYYUM B03MOICHOCHb HAYUUMbCAL

OnepupoBaTh NOHATUAMU: IEPIEHAUKYIISIP, HAKIIOHHAS, POEKIUs, ogodue Guryp, nogooHse GUrypsl,
000HbBIE TPEYTOJIbHUKH;

MPUMEHSTH TeopeMy Daseca U TeopeMy O MPONOPLHUOHANBHBIX OTPE3KaxX MPH pelIeHnH 3ajay;
XapaKTepU30BaTh B3aMMHOE PACIOJIOKEHUE MPSIMOM U OKPYKHOCTHU, BYX OKPYKHOCTEH.

B noBceHEBHOM KU3HU U IIPU U3YYEHUU APYIHX IPEAMETOB!

UCIOJb30BaTh OTHOUIEHUS AJIS PEIICHUs 3a/1a4, BO3HUKAIOIIUX B PEaIbHOM KU3HU.

MN3MEPEHUSA U BBIYUCJIEHUSA

8bINYCKHUK HAYYUmcs.:

MPUMEHATh (POPMYJIbl IUIOMAAN M O00beMa, MJIOU[aJAU MOBEPXHOCTH OTAEIbHBIX MHOTOIPAHHUKOB IPHU
BBIYMCIICHUSX, KOT/1a BCE IaHHbIE HUMEIOTCA B YCIOBUH;

npuMeHsTh TeopeMy [ludaropa ass BeranciaeHus JUIMH, pacCTOSHUM, IUIoNaAel B MPOCTEHIINX CIyJasX.
B noBceaHeBHOM KU3HU U IPH U3YUEHUH IPYTUX IPEIMETOB:

BBIYHCIISIT PACCTOSIHUSI HA MECTHOCTH B CTaHJAPTHBIX CUTYalUsX, IJIOMIAAM B MPOCTEHIIMX CIIydasix,
MPUMEHSTH POPMYIIBI B IPOCTEHIINX CUTYalUSIX B TOBCEIHEBHOM JKHU3HH.

NOIYYUM BO3ZMONCHOCIb HAYUUMbCA:

OnepupoBath NPeACTaBICHUAMH O IUIONIAIU, 00beMe Kak BennuuHamu. [Ipumensars Teopemy [Iudaropa,
dbopMynbl mOmMAaaM, OO0beMa IPH pEIIeHWH MHOTOIIATOBBIX 3a/lad, B KOTOPHIX HE BCE JIaHHBIC
MIPEJICTaBJICHbl SBHO, a TPEOYIOT BBIYUCIICHUH, OMEPUPOBATH OOJee HIMPOKUM KOJIUYECTBOM (HOPMYI
JUIMHBI, TUIOIIAau, OObeMa, BBIUMCISATH XapaKTEpUCTUKU KoMOMHauui Quryp (OKpyKHOCTEH U
MHOTOYT'OJIbHUKOB) BBIYUCIIATH PACCTOSIHUS MEXKIY (UTypamH, MPOBOIAUTH BBIYMCICHUS HAa OCHOBE
PaBHOBEJIHMKOCTH M PAaBHOCOCTABJICHHOCTH;

MIPOBOJUTH MPOCTHIE BHIYMCIECHUS HA 00bEMHBIX Telax;

(dbopMynTUpOBaTh 3a/1a4K HA BEIYUCIICHHUE JUTHH, TUIOIIAeH 1 00beMOB U peliaTh ux.

B noBcenHeBHOM )XHU3HU U NIPU U3YYEHUU APYTHUX MPEIMETOB:

MIPOBOJIUTH BBIUMCIIEHUSI HA MECTHOCTH;

MPUMEHATh (QOPMYNIBI TPH BBIYUCICHUSAX B CMEXKHBIX YUEOHBIX TMpeAMETax, B OKpYKaromen
JeCTBUTENLHOCTH.

IT'EOMETPUYECKHUE IOCTPOEHUSA

6bINYCKHUK HAYYUMCH.:

N300paxaTh THUMOBBIE MJIOCKWE (UTYpl M (GUIYpsl B HPOCTPAHCTBE OT PYKH M C IIOMOIIBIO
UHCTPYMEHTOB.



B noBcenHEeBHOM )XU3HU U IIPU U3YYECHUU APYTUX NPEAMETOB:

BBITIOJIHATH POCTEHIIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOAUMBIE B PEAIbHOM KU3HH.

NOJYYUN 603MONCHOCINb HAYYUMbCA:

N306paxaTs reoMmeTpuieckre GUrypsl N0 TEKCTOBOMY M CUMBOJIbHOMY OTIHCAaHUIO;

cBOOOJTHO OTIEPHPOBATH YEPTEKHBIMU HHCTPYMEHTAMHU B HECIIOKHBIX CITydasx,

n300pakaTh TUIOBBIE TUIOCKHE (UTYpHl U OOBEMHBIE TeJa C MOMOUIBI0 MPOCTEHIINX KOMIBIOTEPHBIX
MHCTPYMEHTOB.

B noBcenHEeBHOM )XU3HU U IIPU U3YYEHUU APYTUX MPEAMETOB:

BBITIOJTHATH TPOCTEHININE IIOCTPOCHUSI HA MECTHOCTH, HEOOXOJMMBIE B PEabHOM JKU3HHU;

OILICHUBATh pa3Mepbl peajbHbIX 00bEKTOB OKPYKAIOIIETO MUPA.

NCTOPUA MATEMATUKHA

8bINYCKHUK HAYYUMCAL:

OnuceiBaTh OTAENBHBIE BBIJAIOIIMECS PE3YJIbTaThl, MOJIYYEHHbIE B XOJ€ Pa3BUTHUS MAaTEMaTUKU Kak
HayKH;

3HAaTh MpPUMEPbl MATEMaTHYECKHX OTKPBITUH M KX aBTOPOB, B CBSI3U C OTEYECTBEHHON M BCEMUPHOMU
HCTOPHEN;

MMOHUMATh POJIb MAaTEMATUKH B pa3Butuu Poccun.

8bINYCKHUK NOLYYUM 603MONCHOCb HAYYUMbCA.

XapakTepu3oBaTh BKJIAJ] BBIJAIOIIMXCS MaT€MaTHKOB B pa3BUTHE MaTeMaTHMKH W HWHBIX Hay4YHBIX
oOJiacrei;

MMOHUMATh POJIb MAaTEMATUKH B pa3BuTuu Poccun.

1O OKOHYAHMUH 9 KJTACCA:

TEOMETPUYECKHE ®UT'YPbI

6blNYCKHUK HAYHYUMCA 6 7-9 knaccax:

OmnepupoBath Ha 6a30BOM YPOBHE MOHATUSIMHU T€OMETPUIECKUX (PHUTYD;

W3BJIEKaTh MH(POPMAIIUIO O TEOMETPUUECKHUX (UTYpax, MPEICTABICHHYIO Ha YePTEKax B IBHOM BHJIC;
MIPUMEHSAThH JJIs pEUIeHUs 3a71ad reoMeTprudeckre (HakThl, €CIU YCIOBHS WX IPUMEHEHUS 3a/I1aHbl B IBHON
(opwme;

peliaTth 3aJa4 Ha HAXO0XKACHUC r’COMETPUICCKUX BEJIMYHH I10 o6p33uaM HJIN AJITOPUTMAaM.

B noBcexHeBHOM KU3HU M NIPU U3YYE€HUH APYTUX MPeIMETOB:

HUCIOJIL30BaThL CBOMCTBA TCOMETPHUICCKUX (bl/ll"yp JI1 pCIICHUA THIIOBBIX 3aJda4, BO3HUKAIOIIHUX B
CUTYyallUAX HOBCGHHCBHOﬁ JKU3HH, 3aJ]a4 IIPAKTUICCKOI'O COACPIKAHUA.

6blNYCKHUK NOJIYYUM 603MONCHOCMb HAYYUMbCS 6 7-9 knaccax:

OnepupoBath NOHATHUSAMH T€OMETPUUECKHUX DUTYD;

U3BJIEKaTh, HMHTEPIPETUPOBATH M MPeoOpa3oBeIBaTh HHPOPMAIUIO O TEOMETPHUECKUX (Urypax,
MMPEACTABJICHHYIO HAa YCPTCIKAX;

INPUMCHATL I'COMCTPUUCCKUC (1)3.KTI:I U1 pCIICHUA 3aaa4, B TOM 4YHUCIIC, IPCAIOJIararomux HECKOJIbKO
11aroB pCiCHUsA;

(dbopMynupoBaTh B MPOCTEHIINX CIIydasX CBOMCTBA U MPHU3HAKU (UTYD;

AOKa3bIBATh 'COMCTPUUCCKUC YTBCPIKACHU,

BJIQJIeTh CTAHAAPTHOM Kiaccudukanueil niaockux Guryp (TpeyrojbHUKOB U YETHIPEXYTOJIbHUKOB).

B HOBCCI[HCBHOI\/'I JKU3HU U IIPU U3YUCHUU APYTIUX NPCAMETOB!

HCIIOJIL30BaTh CBOMCTBA TCOMETPHUICCKUX (I)I/Il"yp UL PCIICHUA 3a0ayu MPAKTUYCCKOI'0 XapaKTepa U 3a4a4
N3 CMCXKHBIX JUCHHUIIJINH.

OTHOIIEHUSA

8bINYCKHUK Hayyumces 6 7-9 knaccax:

OmnepupoBatb Ha 0a30BOM ypOBHE MOHSATHSIMHU: PaBEHCTBO (UIyp, paBHbIE (UIYPHI, PABEHCTBO
TPEYroJIbHUKOB, MapaJljIeIbHOCTh NPSAMBIX, NEPHEHIUKYIIPHOCTh MPSAMBIX, YIIBI MEXIY HPSIMBIMH,
NEPIIEeHANKYIISAP, HAKIOHHAS, TPOSKIIUSI.



B noBceqHeBHOM KU3HU U NTPU U3YYCHUHU APYTHX IPEAMETOB:

MCTOJb30BaTh OTHOLICHHUS JJIsl PEIICHUS MPOCTEHIITNX 33124, BOSHUKAIOIINX B PEaTbHON JKU3HU.
BbINYCKHUK NOJYYUM 803MONCHOCb HAYuUmsca 6 7-9 knaccax:

OnepupoBaTh MOHATHUSMHU: PaBEHCTBO (GUTYp, paBHbIE (UTYpPBl, PABEHCTBO TPEYTrOJBHUKOB,
MapajyIeIbHOCTD TMPSAMBIX, MEPHEHIUKYIAPHOCTh TMPSAMBIX, YIJIBI MEXAY HPSIMBIMH, MEPIECHIUKYISD,
HAKJIOHHAs, MPOEKIHs, nogooue Guryp, nogooHsle GUrypsl, mogoOHbBIE TPEYrOIbHHUKH;

npuMeHsTh Teopemy Dareca 1 TeopeMy 0 MPONOPHHUOHATBLHBIX OTPE3KaX MPH PELICHUH 337134,
XapaKTepU30BaTh B3AUMHOE PACIIOJIOKEHHUE IPSIMOM U OKPYKHOCTH, IBYX OKPY>KHOCTEH.

B noBceqHeBHO¥ KM3HU M PU U3YYEHHUH PYIUX NPeAMeTOB:

WCTIOJIb30BaTh OTHOLICHHUS ISl PEIICHUS 3a/1a4, BOSHUKAIOIIUX B PEATbHON JKU3HU.

MN3MEPEHUSA U BBIYUCJIEHUSA

8bINYCKHUK HAYYUmMcsl 8 7-9 Kiaccax:

BEITIOJTHATE M3MEPEHHE JITUH, PACCTOSHUM, BEJIMUUH YIIIOB, C IIOMOIILI0 HHCTPYMEHTOB ISl H3MEPEHUH
JUTMH U yTIIOB;

MPUMEHATh (QOpPMYJIBl IMEpPUMETpa, IUIOMIAJId W 00beMa, TUIOMIATU TIOBEPXHOCTH OTJICIIBHBIX
MHOTOTPAaHHUKOB TIPY BBIUYMCIICHHUSX, KOTJa BCE IAHHBIC UMEIOTCS B YCIIOBHH,

MpUMEHATh Teopemy [ludaropa, 6a3oBbie TPUTOHOMETPUIECCKHE COOTHOIICHHUS JIJIS BBIYMCICHUS JUIHH,
pacCTOSIHUM, TIJIOMAACH B MPOCTEUIINX CITydasX.

B moBceHEBHOM KU3HU U NTPH H3YICHUH JIPYTHX TPEIMETOB:

BBIYHCIISATh PACCTOSHHSI Ha MECTHOCTH B CTaHIAPTHBIX CHUTYAIMsX, TUIOMIAJNA B MPOCTCHINNX CIydasX,
MPUMEHSTH POPMYITBI B TPOCTEHIIINX CUTYAIHSIX B TIOBCETHEBHOM JKHU3HH.

8bINYCKHUK NOLYYUM 803MONCHOCMb HAYYUmMbCs 8 7-9 kiaccax:

OnepupoBaTh TPEJCTABICHUSIMHA O JUIMHE, TUIOMIAIH, 00beMe Kak BEIIMYMHAMH. [IpUMEHSATH Teopemy
[Tudaropa, dopmyssl momaay, 00beMa Npu PeUICHHH MHOTOIIArOBBIX 33/a4, B KOTOPBIX HE BCE JIaHHBIE
MIpPEJICTaBJICHbl SBHO, a TPEOYIOT BBIYMCIICHUH, OMEpPUPOBATh OOJiee HMIMPOKUM KOJIUYECTBOM (HOpMYI
JUIMHBI, TUTOIIaJAW, OOBEMa, BBIUMCIATH XapaKTEPUCTUKH KoMOWHAImii Quryp (OKpyKHOCTEH U
MHOTOYTI'OJIbHUKOB) BBIUUCIATH PACCTOSIHUA MEXAy (urypamu, OPUMEHSATh TPUTOHOMETPUUYECKUE
dbopMynbl A7 BBIYMCIEHUN B 0oJiee CIIOXKHBIX CIy4dasX, MPOBOJUTh BBIYHUCICHUS Ha OCHOBE
PaBHOBEJIHMKOCTH M PAaBHOCOCTABJICHHOCTH;

MIPOBOJUTH MPOCTHIE BHIYUCIICHUS HA OOBEMHBIX TEJax;

(dbopMynupoBaTh 3314 Ha BEIYUCIICHHUE JUTHH, TUIOIIAe 1 00bEMOB U peliaTh ux.

B noBceaHeBHOM KU3HU U IPH U3YYEHHUH JIPYTHX MPEIMETOB:IIPOBOAUTH BHIUMCICHHS HA MECTHOCTH;
NPUMEHATh (QOPMYNIBI TNpPHU BBIYUCICHUSX B CMEXKHBIX Y4YEOHBIX TMpEAMETax, B OKpYXaromleu
NeCTBUTENLHOCTH.

IF'EOMETPUYECKHUE IIOCTPOEHMUSA

8bINYCKHUK Hayyumcs 6 7-9 knaccax:

N300paxkaTh TumOBBIE IIIOCKUE (UTYypsl W (UTYpPHl B MPOCTPAHCTBE OT PYKH U C TOMOIUIBIO
WHCTPYMEHTOB.

B noBcenHEeBHOM )KU3HU U IPU U3YUEHUU APYTHUX MPEAMETOB:

BBITIOJTHATH ITPOCTEUIITNE TTOCTPOEHHUS HA MECTHOCTH, HEOOXO0IUMBIE B PEaIbHOM YKU3HHU.

8bINYCKHUK NOJYYUM 803MONCHOCHb HAYYumscs 6 7-9 knaccax:

N300paxkaTte reoMerpuueckue GUTYpbl IO TEKCTOBOMY W CHMBOJBHOMY OIHCAHHIO; CBOOOJIHO
OIIEPUPOBATh YEPTEKHBIMA UHCTPYMEHTAMU B HECIIOKHBIX CIIydasiX,

BBINOJIHATh TOCTPOCHUS TPEYrOJIBHUKOB, MPUMEHATH OTIAEIbHBIE METOJBl NOCTPOCHUM LUPKYJIEM U
JINHEMKOW U MPOBOJUTH MPOCTEUIINE UCCIEA0BAHNS YUCIIA PELICHUI;

n300paxaTh THUIOBbIE TUIOCKHE (UTYphl U OOBEMHBIE Tella C MOMOIIBI MPOCTEHIINX KOMIBIOTEPHBIX
WHCTPYMEHTOB.

B noBce1HEBHOM KU3HU U NIPU U3YYEHHUH APYTUX IPEAMETOB:

BBITIOJTHATH IPOCTEHIIINE TTOCTPOSHUSI HA MECTHOCTH, HEOOXOAUMBIE B peaTbHON KU3HHU;

OIICHUBATh Pa3Mepbl peabHbIX 00bEKTOB OKPYKAIOIIETO MHUPA.

IF'EOMETPUYECKHUE ITIPEOBPA3OBAHUSA



8bINYCKHUK Hayuumcs 6 7-9 knaccax:

Ctpouts purypy, CHMMETPHUHYIO JTAHHOH (UI'ype OTHOCHTEIBHO OCH U TOUKH.

B noBcenHEeBHOM )XKU3HU U IIPU U3YYECHUU APYTUX MPEAMETOB:

pacrno3HaBaTh IBWKEHUE 0OBEKTOB B OKPY)KAIOILIEM MHUPE;

pacro3HaBaTh CHMMETPHYHBIC (PUTYPHI B OKPYXKAIOIIEM MUDE.

8bINYCKHUK NOJLYYUM B03MOACHOCHb Hayyumucs 6 7-9 knaccax:

OmnepupoBath MOHATHEM JBWKEHUS U IpeoOpa3oBaHus NOJ00HS, BIAJAETh IPUEMaMH MIOCTPOCHUs HUTyp
C WCIIOJIb30BAaHUEM JBIDKEHUH W TpeoOpa3oBaHMil 1M0J00Ms, MPUMEHATh MOJTy4YeHHBIC 3HAHHS U OIIBIT
IIOCTPOCHUN B CMEKHBIX MPEIMETaX U B PEAIBHBIX CUTYALUAX OKPYXKAIOIIEro MUPA;

CTpouTh GUTypy, HOJO0OHYIO JaHHOW, MOJB30BATHCS CBOWCTBAMH NOJOOMS JUIi 0OOCHOBAHHS CBOWMCTB
uryp;

MIPUMEHSTH CBOMCTBA ABIKEHH JJIs1 TIPOBEICHHS IPOCTEUIINX 000CHOBAaHUI CBOICTB (uUTyp.

B noBcenHEeBHOM )XU3HU U IIPU U3YYEHUU APYTUX MPEAMETOB:

MIPUMEHSTH CBOMCTBA ABM)KEHUN U PUMEHSATH 1I0J100Me JJIs1 IOCTPOEHUM Y BBIYMCIICHUH.

BEKTOPBI U KOOPAUHATHBI HA IIJIOCKOCTHU

8bINYCKHUK Hayuumcs 6 7-9 knaccax:

OnepupoBarh Ha 0a30BOM YpPOBHE MNOHSTHUSMM BEKTOP, CyMMa BEKTOPOB, IPOU3BEIEHUE BEKTOpa Ha
YHCII0, KOOPIUHATHI Ha MIIOCKOCTH;

OTpEeAeNATh NPUOIMKEHHO KOOPIUHATHI TOYKHU IO €€ N300paKeHUI0 Ha KOOPAMHATHOMN TIOCKOCTH.

B noBceaHeBHOM KU3HU U NIPH U3YUEHUH IPYTUX TPEIMETOB!

MCIO0JIb30BAaTh BEKTOPHI JUIsl PEIICHUs MPOCTEHIINX 3ajjauy Ha OIpe/ielIeHHe CKOPOCTH OTHOCHUTEIBHOTO
JIBUKECHHUSI.

8bINYCKHUK NOJIYYUM BO3MOMCHOCIb HAYUUmMvcs 6 7-9 knaccax:

OnepupoBaTh MOHATUAMHU BEKTOpP, CyMMa, Pa3HOCTb BEKTOPOB, IPOU3BEAECHUE BEKTOpA Ha YUCIO, YTOJl
MEXJly BEKTOpaMH, CKaJSIpPHOE HPOM3BEICHUE BEKTOPOB, KOOPJMHATHI HAa IUIOCKOCTH, KOOPIUHATHI
BEKTOPA;

BBITNOJIHATE JICHCTBUS HAJ BEKTOpPaMHU (CIIO’KEHHE, BBIUMTAHHME, YMHOXKEHHE Ha YHCJIO), BBIUUCIATH
CKaJIIPHOE IPOU3BEJCHUE, ONPENEIATh B NPOCTEHIINX CIIydasX YroJl MEKAy BEKTOpaMH, BBIIOJIHSITH
pas3oKeHue BEKTOpa Ha COCTABJIAIOLINE, NPUMEHSTh IOJIydeHHbIE 3HaHHUA B (DU3MKe, NOJIB30BATHCS
(GopMyinoi BBIYMCICHHSI PACCTOSHUS MEXIY TOYKAaMH [0 HM3BECTHBIM KOOpAMHATaM, HCIIOJIb30BaTh
ypaBHEeHMsI (pUryp 11 pelieHus 3aaad;

IIPUMEHATh BEKTOPbI U KOOPAUHATHI JUIs PELICHHUs T€OMETPHUUECKUX 3a1ay Ha BBIYMCIIEHUE JUINH, YTJIOB.
B noBceHEeBHOM KU3HU U IIPU U3YYEHUU APYIHX IPEAMETOB:

UCIOJb30BATh MOHITHUSA BEKTOPOB M KOOPIMHAT Ul pelleHus 3aj1ad 1no (usuke, reorpaduu U Apyrum
y4eOHBIM MpeIMeTaM.

NCTOPUA MATEMATHUKHA

8bINYCKHUK Hay4yumcs ¢ 7-9 knaccax:

OnuceiBaTh OTAEIBHBIE BBIJAIOLIMECS PE3YJIbTAThl, MOJIYYCHHbIE B XOJAE Pa3BUTHUA MATEMaTUKU Kak
HayKH;

3HATh NPUMEPbl MATEMaTUYECKMX OTKPBITUH M HUX aBTOPOB, B CBSI3U C OTE€YECTBEHHOM M BCEMHPHOU
HUCTOPHEN;

IIOHMMATh POJIb MaTEMATHUKH B pa3BuTuu Poccun.

8bINYCKHUK NOLYYUM 603MOICHOCMb HAYYUmMbCs 6 7-9 kaaccax:

XapakTepu3oBaTh BKJIAJ BBIJAIOIIMXCS MAaTEMaTMKOB B pa3BUTHE MaTEeMaTHMKM M HWHBIX Hay4YHbBIX
oOacrei;

IIOHMMaTh POJIb MaTEMATHUKH B pa3BuTuu Poccun.

METOAbI MATEMATHUKH

6blNYCKHUK HAYYUNMCsA 6 7-9 knaccax:
BLI6I/IpaTB IO AXO AU I/ISY‘-ICHHHﬁ MCTOA MJIA PCHICHUS U3YUCHHBIX TUIIOB MATCMATUYCCKUX 3a1aY,
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IIpuBouTE IpPUMEPBl MAaTEMAaTHUYECKMX 3aKOHOMEPHOCTEH B OKPYXKAKOUIEH ACUCTBUTEIBHOCTH U
IIPOU3BEICHUSX UCKYCCTBA.

8bINYCKHUK NOJLYYUM B03MOICHOCIb Hayyumucs 6 7-9 knaccax:

Hcnonp3ys n3ydeHHble METOIbI, IPOBOAUTH JI0KA3aTEIIbCTBO, BBIIIOIHATH OIIPOBEPIKECHUE;

BBIOMPATH U3yYECHHBIE METO/Ibl M UX KOMOWHAIUH /ISl PEIICHUSI MATEMaTHUECKUX 3a/1a4;

HCIIOJb30BATh MATEMaTUYECKUE 3HAHMWA U1 ONHUCAHMS 3aKOHOMEPHOCTEH B  OKpYXKaroleu
JNEUCTBUTEIBHOCTH WM IPOU3BEICHUIX HCKYCCTBA IPHUMEHATh IPOCTEHIIME MPOIPaMMHBIE CPEICTBA H
JEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPH PELICHUU MAaTEMAaTUYECKUX 3aa4.

Ilaanupyemble pe3yJbTaThl 0 pa3ejiam:

Paznen 7 kanace

Ipocreiimme IIpusooums nipumMepbl reoMeTpuueckux guryp. Onucevléams TOUKY, NMPSAMYIO,
reoMeTpuuyecKue OTPE30K, JIy4, YroJ.

durypel m  ux Dopmynuposams ONPENENECHUS U ULTIOCMPUPOBAMb TIOHATHS.

CBOICTBA OTpe3Ka, JIyda; PaBHBIX OTPE3KOB, CEPEAUHBI OTPE3Ka, PACCTOSHUS MEXIY

JIBYMSI TOUKaMHU, JOTIOJHUTEIBHBIX JIy4el; yria, mpsMoro, OCTpoTo, TYIoro u
pa3BEPHYTOTO yria, pPaBHBIX YIJIOB, OWCCEKTPUCH yIria, CMEXHBIX |
BEPTUKAIBHBIX VIJIOB;  TMEPECEKAIMXCA TMPIMBIX, MEPICHIUKYIIPHBIX
MPSMBIX, TIEPIEHIANKYISAPA, HAKIOHHOMW, PACCTOSHUS OT TOYKH JIO TPSMOMU;
ceoticmea: PacroioKEHUs TOYEeK Ha NMPSMOM, U3MEpEeHUs: OTPE3KOB U YIJIOB,
CMEXHBIX ¥ BEPTUKAIBHBIX YIJIOB, MEPHNEHIUKYISIPHBIX MPSIMBIX; OCHOBHOE
CBOWCTBO mpsimoint. Krnaccugpuyuposame yrivl. Jlokazvieams: TEOPEMBI O
MePECEKAIOIINXCS MPSAMBIX, O CBOWCTBAX CMEXHBIX U BEPTUKAIBHBIX YTJIOB, O
€MHCTBEHHOCTH TIPSMOM, MEPIEHIUKYISIPHOW JaHHOH (CiTydaid, KOrja TOuKa
JSKUT Ha JaHHOU mpsiMoi). Haxooumws nnuHy OTpe3Ka, TpaayCHYIO Mepy
yrila, WCTOJB3Yysl CBOWCTBA WX HU3MEpEeHHH. H300pajcams C TIOMOIIBIO
4epTEXKHBIX MHCTPYMEHTOB TeOMETpUYecKue (GUrypbl: OTpPe30K, JIyd, Yrod,
CMEXHbIE M BEPTUKAJIbHbBIE YIJIbI, NMEPHEHAUKYISIPHBIE MPSMbIE, OTPE3KU U
nyuu. IloscHams, 4TO TaKOE aKCUOMA, OTIpeeTICHHE.

Pewamy 3a1aun Ha BBIYUCIICHUE U JI0KA3aTENbCTBO, NMPOBOJISI HEOOXOIUMBIE
JIOKa3aTeNbHbIE PACCYXKACHUS

Tpeyroabuuku Onucvliéams CMBICIT TIOHATUS «paBHbIE (GUrypbl». I[IpUBOIUTH HpHUMEpHI
paBHbIX ¢Guryp. Pacnosnasams u uzodpasxcamv Ha 4epTEXaxX U PUCYHKAX
PaBHOCTOPOHHHUE, paBHOOEIPEHHbIE, NPSAMOYTOJbHbBIE, OCTPOYTOJIbHBIE,
TYNOYIOJbHbIE TPEYrOJNbHUKH U HUX 3JeMeHTbl. Krnaccuguyuposams
TPEYroJIbHUKU 10 CTOpOHaMm U yriam. @opmynupogams. oOnpeoeneHus:
OCTPOYI'OJIbHOTO, TYINOYTOJIHOTO, MHPSIMOYTOJbHOIO, PaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO, Pa3HOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,
MEIMAHbl  TPEYroJIbHWKA;  PaBHBIX  TPEYrOJIbHUKOB,  CEPEIUHHOIO
HNEepIEeHIUKYIApa; MEepUMETpa TPEYroJIbHUKA; C80lcmea. PaBHOOEAPEHHOTO
TPEYroJIbHUKA, CEPEAUHHOIO MEPIEHIUKYISPAa OTPE3Ka, OCHOBHOTO CBOMCTBA
paBEHCTBAa  TPEYIrOJIbHUKOB;,  NPU3HAKU:  PABEHCTBA  TPEYrOJIbHUKOB,
pPaBHOOEIPEHHOTO TPEYrojbHUKA. [JoKazviéamsb TEOPEMBL: O €IUHCTBEHHOCTH
OpsMOM, NEepHeHIUKYIIpHOM JaHHOW (ciaydaidf, KOrja TOYKa JIEXKHUT BHE
JAHHOM MpsIMOil); TpW TMpH3HAKa pPABEHCTBA TPEYrOJbHUKOB; TPU3HAKU
pPaBHOOEPEHHOTO TPEYroJbHUKA; TEOPEMbl O CBOWCTBAaX CEpPEAUHHOTO
NEPIIEHANKYIISAPA, PaBHOOEAPEHHOTO W PAaBHOCTOPOHHETO TPEYrOJIbHUKOB.
Paszvacnuams, 4YTO TaKoe TEOpEMa, OIUCBIBATbL CTPYKTYPY TEOPEMBI.
OOBSCHATH, Kakyl0 TEOpeMy Ha3bIBalOT oOOpaTHOW JaHHOH, B 4YéM
3aKJII0YAeTCsl METOJ JOKa3aTesbcTBa OT IPOTHUBHOrO. IIpuBOIUTE mpuMepsl
HCIIOJIb30BAHUS DTOT0 METOJA.
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Pemate 3aJa44 Ha BbIYUCIICHUEC U JOKAa3aTCIbCTBO

IHapaniejabHble

npsimble.  Cymma

yIJI0B
TPeyroJibHUKa

Pacnosnasams Ha depTexax mapajulelbHble IpsMble. I300paxkars ¢
MIOMOILIBIO JIMHENKU U YTOJIbHUKA MapauielbHble npsaMble. Onucbiéams yribl,
00pa3oBaHHBIE NP IEPECEUECHUN IBYX IMPSIMBIX CEKylleH. Dopmyruposams:
onpedeneHus. NAPaVUIEIbHBIX NPSIMBIX, PACCTOSHUS MEX]Y MapajleIbHBIMU
IOPSIMBIMU, BHELIHETO yIJla TPEYroJbHUKA, TUIIOTEHY3bl U KaTETA; CEOUCMEa:
NapajuleJbHBIX — MPSMBIX;  YIVIOB, OOpa30BAaHHBIX MpU  IE€PECEUECHUU
NapajuleJIbHBIX MPSMBIX CEKYILEH; CyMMBbl YJIOB TPEYroJIbHMKA; BHEIIHETO
yria TpeyrojbHHKA; COOTHOLIEHHH MEXIy CTOpOHaMHU U yrjiamu
TPEYrOJbHUKA; MPSMOYIOJBHOTO  TPEYTrOJbHHKA; OCHOBHOE CBONCTBO
NapajuleJIbHbIX MPSIMBIX; NPUSHAKYU. TAPAJUIETBHOCTH MPSAMBIX, PaBEHCTBA
HIPSIMOYTOJIBHBIX TPEYrOJIBHUKOB. J[okazvieamb: TEOPEMBI O CBOMCTBAX
napajuleNIbHbIX MpPSIMBIX, O CyMME YIJIOB TPEYroJIbHHKa, O BHEIIHEM YIJje
TPEYroJbHUKA, HEPABEHCTBO TPEYIOJbHUKA, TEOPEMBI O CPAaBHEHHUU CTOPOH U
YIJI0B TPEYTOJbHUKA, TEOPEMBI O CBOMCTBAX MPSIMOYIOJILHOTO TPEYTOJIbHUKA,
NPU3HAKW  TApaJuleNbHBIX ~ OpPSIMBIX,  PaBEHCTBA  NPSIMOYIOJIbHBIX
TPEYTrOJIbHUKOB.

Pewamyo 3a1a4u Ha BBIYUCIIEHUE U JOKA3aTEIbCTBO

OxpyxHOCTH
KpYT.
I'eomerpuueckue
MOCTPOEHUS

u

Tosicuame, 4TO Takoe 3ajladya Ha MOCTPOCHUE; T€OMETPUUECKOE MECTO TOUEK
(I'MT). IlpuBoauts npumepsl 'MT. H300pasxcams Ha pUCyHKaX OKPYKHOCTh
U €€ DJIEMEHTBHI, KacaTeIbHYI0 K OKPYKHOCTH; OKPYKHOCTh, BIIMCAHHYIO B
TPEYTOJIbHUK, U OKPYKHOCTh, ONTMCAHHYIO OKOJIO HEro. ONKChIBaTh B3aUMHOE
pPaCIONIOKEHNE OKPY)KHOCTH W TpIMOH. Dopmynruposams. oOnpeoeseHus:
OKPYXHOCTH, Kpyra, HX DJJIEMEHTOB; KAacaTeJlbHOM K OKPYKHOCTH;
OKPYXXHOCTH, ONIMCAHHOW OKOJIO TPEYrOJIbHUKA, U OKPY>KHOCTH, BIIMCAHHOU B
TPEYTrOJIbHUK; C8oUCmBa: CEPEOUHHOrO0 TMepneHaukyiasapa kak ['MT;
ouccekTpucel yria kak ['MT; kacaTenbHOW K OKPY)KHOCTH; IUaMeTpa |
XOpAbl; TOYKM IIEPECEUYEHMs] CEPEIMHHBIX MEPHEHIUKYISIPOB CTOPOH
TPEYroJbHUKA; TOYKH TMEpecedeHHs] OHCCEKTPUC YIJIOB TPEYTroJIbHHKA;
npusHaky — KacaTeiabHOW.  /[oxazvieamb:  TEOpPEMBI O  CEPEAMHHOM
MEePIICHIUKYIISIPE u OuccekTpuce yria Kak I'MT;
O CBOMCTBax KacaTeJbHOW; 00 OKpPY>KHOCTH, BIHMCAaHHOW B TPEYrOJbHUK,
ONIMCAaHHOM OKOJIO TpEYroJIbHMKA; MPU3HAKH KacaTelbHOWU. Pewamo
OCHOBHBIE 33J]aud Ha IOCTPOEHHUE: IMOCTPOCHHUE YIja, PABHOTO JAHHOMY;
NOCTPOEHUE CEPEAVHHOr0 NEPHEHAMKYJSpa AAHHOTO OTPE3Ka; MOCTPOECHUE
IIPSMOM, IMPOXOJAILEH Yepe3 JAHHYH TOUYKY U NEPHEHIUKYISAPHOW JaHHOU
PSIMOM; MOCTPOCHHE OMCCEKTPUCHI JAHHOTO yIJia; HOCTPOCHUE TPEYTrOJIbHHUKA
10 JIBYM CTOPOHAM U YTJIy MEXIy HUMU; IO CTOPOHE U ABYM IPHIICKALIUM K
Hel yrnam. Pemats 3agaun Ha mnoctpoenue Mmerogom I'MT. Cmpoums
TPEYroJIbHUK 10 TPEM CTOPOHAM.

Pewams 3a1aun Ha TOCTPOEHUE, T0KA3ATENHCTBO U BHIYMCIICHUE.

Buvidensamob B ycnoBuM 3a/1aui YCIOBUE U 3aKITIOUYCHUE.

Onupasicb Ha YyCJIOBHE 3aJaud, Nposooums HEOOXOIMMbIE JI0Ka3aTeIbHbIe
paccyXIcHus.

Conocmaensime NOTYYEHHBIN pe3yIbTaT C YCIOBUEM 3a/1a4u.

Pasznen

8 kiaacce

I'maBal
YeTpIpéxyroJib-
HHUKHU

lloachuams, 4YTO  Takoe  YETBIPEXYroJbHUK. ONHUCHIBATH  AJIEMEHTHI
YETBIPEXYTOJIbHUKA.

Pacnosnasams BBITyKIIbIE M HEBBIITYKIIBIE YETBIPEXYT OJIbHUKH.

H306pasicams 1 HAXOUTH HA PUCYHKAX YETHIPEXYTOJBHUKU Pa3HbIX BUAOB U
UX DJIEMEHTHI.
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Dopmynuposamo:

onpeoeneHus: napajuieaorpaMma, BBICOTHI napajuiesorpaMma;
NpsIMOYTrOJIbHMKA, poMOa, KBaapaTa; CpeJHeH JMHUU TpPEYyrojbHHKA,;
TpaIneLnH, BBICOTHI TPAIlELUU, CPETHEN JIMHUN Tpaleluy; LIEHTPAJIbHOTO yriia
OKPY)KHOCTH, BIMCAHHOIO YIJIa OKPYXHOCTH; BIIMCAHHOTO U OIMCAHHOTO
YETBIPEXYTOJIBHUKA;

ceéoticmea: TapajjienorpaMma, MnpsMoyrojbHuKa, pom0a, KBajapaTa, CpeIHUX
JUHUM TpEeyrojbHUKAa U TpamelUM, BIMCAHHOIO YyIJIa, BIHWCAHHOTO U
OTMCAHHOTO YEThIPEXYTOJIbHUKA;

npusnaku: TapajuleiorpamMma, IpsSMOYrojibHHKA, poMOa, BIHMCAHHOTO U
ONMCAHHOTO YEThIPEXYTOJIbHUKA.

/Jloxazvieamsb: TEOPEMBI O CyMME YIVIOB 4YETBIPDEXYTOJBHHUKA, O T'PagyCHOMU
Mepe BIIMCAaHHOTO YIjla, O CBOMCTBaX M NpU3HAKAX MapajjiesiorpaMMma,
MPSIMOYTOJIbHUKA, poMOa, BIUCAHHOTO U ONMHUCAHHOTO YEThIPEXYTOIbHHUKA.
Ilpumensams W3y4eHHbIE ONPENEIIEHUS, CBOWCTBA U MPU3HAKU K PEHICHUIO
3a1a4

T'maBa 2 IloxobOue
TPEYroJbLHUKOB

Dopmynuposamo.:
onpedeneHue OJOOHBIX TPEYTrOJIbHUKOB;
ceolicmea:  MEIWAaH  TPEYrOJIbHWKA,  OMCCEKTPUCHI  TPEYroJbHHKA,

MEePECEKAIOIINXCS XOP/I, KacaTeIbHOW U CEKYIILECH;

npu3HaKy MoI00us TPEYroJIbHUKOB.

Jlokaszvlieams.

meopembl: Daneca, 0 MPOMOPIMOHATBHBIX OTpPE3KaX, O CBONCTBAX MEIUaH
TPEYroJbHUKA, OMCCEKTPUCHI TPEYTrOJIbHUKA,

ceolcmea. IEPECeKaronXcsa XOPA, KacaTeJIbHOM U CEKYIIEH;

npu3Haxky NoJ100usl TPEYroJIbHUKOB.

Ilpumensams W3y4EHHBIE OIpPEACIICHUs, CBOMCTBA M MPU3HAKU K PELICHUIO
3a1a4

T'nmaBa3 Pemenue

Dopmynuposamo:
onpedenieHusi. CUHYCa, KOCHHYyCa, TaHT€HCAa, KOTAaHT'€HCa OCTpOTO YrIJa

NPSIMOYT0JbHBIX

TPeyroJIbHUKOB HPAMOYTOJILHOTO TPEYTOJIbHHKA;
ceolicmea; BbIPAXKAIOIIME METPUYECKUE COOTHOIIEHUS B MPAMOYrOJIbLHOM
TPEYTrOJIbHUKE M COOTHOIICHUS MEXKIYy CTOPOHAMU M  3HAYCHUSIMHU
TPUTOHOMETPUYECKUX (PYHKIIUH B MIPSIMOYTOJIHBHOM TPEYTrOJIbHUKE.
3anucvieams TPUTOHOMETPUUYECKHE (OPMYIIbI, BBIPAYKAIOIIUE CBSI3b MEXIY
TPUTOHOMETPUYECKUMHU (PYHKIIMSIMU OJHOTO U TOTO YK€ OCTPOTO YIJa.
Pewams npsAMOYTroJibHbIE TPEYTOJILHUKHU.
[Hoxa3zbieamo:
meopemy O METPUYECKMX COOTHOLIECHUSX B MPAMOYTOJIbHOM TPEYrOJbHUKE,
teopemy [ludaropa;
@ opmynsi, CBSI3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJTHOTO U TOTO
K€ OCTPOTO yIJa.
Bvi600ums 0CHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO M 3HAUEHUS CHHYCA,
KOCHHYCa, TAHT€HCA U KOoTaHreHca A yraoB 30°, 45°, 60°.
Ilpumenams W3y4eHHBIE OIpENETCHHs, TEOpeMbl U (GOPMYIbI K PEIICHUIO
3aja4

I'naBa4 Tosacuame, 4T0 Tako€ TIOUIAAb MHOTOYT'OJIbHHKA.

MHOTroyroJbHHKH. OnuchiBaTh MHOTOYT'OJIBHUK, €rO 3JIEMEHTHI; BBINYKIIBIE W HEBBIMYKIIbIE

romans MHOTOYTOJIbHUKHU.

MHOTOYTObHHKA N300paxkaTh W HAXOAWTh HA PUCYHKAX MHOTOYTOJBHUK U €ro JJIEMEHTHI;

MHOTOYTOJIbHUK, BIMCAHHBIAH B OKPY)KHOCTb, 1 MHOTOYTOJIbHUK, OMUCAHHBIH
OKOJIO OKPYXXHOCTH.
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Dopmynuposamo:

onpedenenusi. BIMCAHHOTO UM OIMCAHHOIO MHOIOYI'OJIbHUKA,
MHOTOYTOJIbHUKA, PABHOBEJIMKUX MHOTOYTOJIBHUKOB;

OCHOGHbIE C80liCMEa TIIOIAAN MHOTOYT OJIbHUKA.

/Jlokazvlieamsb: TEOPEMBI O CyMME YIJIOB BBIIYKJIOIO 7-YTOJIbHMKA, IJIOLIAAN
MPSIMOYTOJIbHUKA, TIJIOIIAIN TPEYTOJIbHUKA, TUIOIIAIU TPATICIINH.

Ilpumensams W3ydeHHbBIE OIpENEIECHUs, TeopeMbl U (OPMYJbl K PEIICHUIO
3a/1a4

IJiomaiaun

Pa3pen

9 kiaacc

T'maBa 1. Pemrenue

@opmynuposamo.:
onpeodesienus; CUHyca, KOCHHYca, TaHTeHca, KoTadreHnca yria ot 0 go 180 ;

TPeYroJbLHNKOB
C601iCME0o CBSI3U JJIMH TMaroHaJIed U CTOPOH MapajuiesorpaMma.
Dopmynuposams U Pa3bSICHITH OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO.
BoruncnsaTe 3Haue€HHWE TPUTOHOMETPUUYECKOM (YyHKIMHU yria Mo 3HAYEHHIO
OJIHOM M3 €ro 3a/laHHbIX (YHKIIHI.
Dopmynuposams N 10Ka3bIBaTh TEOPEMBI: CHHYCOB, KOCUHYCOB, CIIEJICTBUS U3
TEOpPEMBbI KOCHHYCOB U CUHYCOB, O TUIOIIA/Ii OMIMCAHHOTO MHOTOYTOJIbHUKA.
3anucvléams W J0Ka3biBaTh (GOpPMYJBl AN HAaXOXKICHHS  IUIOIIAIU
TPEYroJIbHUKA, pPaJAyCOB BIMCAHHOM M  ONMCAaHHOMW  OKPYKHOCTEU
TPEYroJbHUKA.
IIpumenames W3ydeHHbIE ONpENENEHUS, TeopeMbl U (GOPMYJbl K PELIECHUIO
3a1a4

I'naBa 2. | lloacuamb, 4YTO Takoe€ MLEHTP W LEHTPAIbHBIA Yrojd MPaBUIBLHOTO

IpaBuIbHBIE MHOT'OYTOJIbHHKA, CEKTOP U CErMEHT Kpyra.

MHoroyroapuukn | POPMYIUPOGamb:!
onpeodeneHue PAaBUILHOTO MHOTOYTIOJIbHUKA;
€6801icmea NPaBUILHOTO MHOTOYTI'OJIbHUKA.
/loxazwieams CBOWCTBA MPABUIIBHBIX MHOTOYTOJIbHUKOB.
3anucvligamo 1 pa3bICHATH (POPMYIIBI ATUHBI OKPYKHOCTH, IUIOLIAAN KPYTa.
3anucvléamv W n0Ka3biBaTh (GOPMYJbl UIMHBL YT, IJIOUIAJAA CEKTOpa,
(hopMyIbl A1 HAX0XKACHUS PAANyCOB BIIMCAHHOW U OMIMCAHHOM OKPY>KHOCTEMH
IPaBUIILHOTO MHOTOYTOJIbHUKA.
Cmpoums ¢ TOMOILIBIO LHUPKYISl U JMHEHKH NPaBUIIbHBIE TPEYrOJIbHHUK,
YETBIPEXYTOJIBHUK, IIECTUYTOJIbHUK.
Ilpumenams W3y4eHHBIE OIpeNeieHUs, TeopeMbl U (GOPMYIbI K PEIICHUIO
3a1a4

I'naBa 3. | Onucvieams NPAMOYTOJIBHYIO CUCTEMY KOOPIUHAT.

JleKkapTOBbI Dopmynuposamsp: ONpeNeNieHue ypaBHEHUS (QUIYypbl, HEOOXOAUMOE H

KOOP/MHATHI Ha | JOCTaTOYHOE YCIOBHS ApaICIbHOCTH JBYX HPSIMBbIX.

IOCKOCTH 3anucvieamv U A0Ka3bIBaTh (POPMYJIBI PACCTOSIHUSA MEXKIY ABYMS TOUYKaMH,

KOOPJMHAT CEePEUHbI OTPE3Ka.
Buvi6ooums ypaBHEHHE OKpPYXKHOCTH, oOllee ypaBHEHHUE INMpPSIMOM, ypaBHEHHUE
PSMOH € YTIIOBBIM KO3 (GHUIIMEHTOM.

Lokazvieams HEOOXOAUMOE U JIOCTATOYHOE YCIOBHE MapauIeIbHOCTU JBYX
HPSMBIX.

Ilpumensimy W3ydeHHbIE ONPEIEICHUS, TEOPeMbl M GOPMYJBl K PELICHUIO
3a1a4

I'naBa 4. BekTopnbi

Onucvigéams TOHATHS BCKTOPHBLIX U CKAJIPHBIX BCJIIMYMH. I/IJ'IJ'IIOCTpI/IpOBaTL
TIOHATHUC BCKTOPA.
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Dopmynuposamo:

onpedeneHus; MOJyJsl BEKTOPa, KOJJIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB,
KOOpAMHAT  BEKTOpA, CYMMBI BEKTOPOB,  Pa3HOCTH  BEKTOPOB,
MPOTUBOTIOJIOKHBIX BEKTOPOB, YMHOXKEHHSI BEKTOpPA Ha YHUCJO, CKaJISPHOTO
MPOU3BEICHUS BEKTOPOB;

C80liCM6a: PaBHBIX BEKTOPOB, KOOPAMHAT pPaBHBIX BEKTOPOB, CIOXKEHUS
BEKTOPOB, KOOPJMHAT BEKTOpPa CyMMBI M BEKTOpPa Pa3HOCTH JIBYX BEKTOPOB,
KOJUIMHEAPHBIX BEKTOPOB, YMHOXEHHS BEKTOpa Ha 4YHUCJIO, CKAJISIPHOTO
MPOU3BENICHUS JIBYX BEKTOPOB, IMEPIICHIUKYIISIPHBIX BEKTOPOB.

/Jlokazvleams TEOPEMBL: 0 HAXOXKJICHUM KOOPAMHAT BEKTOpPA, O KOOPAMHATaX
CYMMBI ¥ Pa3HOCTH BEKTOPOB, 00 YCIIOBHHM KOJUIMHEAPHOCTH JBYX BEKTOPOB,
0 HaXOXKJCHUHM CKAISPHOTO TIPOU3BEICHHUS JBYX BEKTOPOB, 00 YCIOBHH
MEePIEHINKYIISIPHOCTH.

Haxooums xocuHYyC yriia MeXay IByMsi BEKTOPaMH.

Ilpumensams W3y4eHHbBIE OIpENETeHMs, TeopeMbl U (GOPMYJbl K PEIICHUIO
3a/1a4

I'naBa
I'eomeTpuueckue
npeodpazoBaHus

5.

Ilpusooums ipuMepsl peodpazoBaHus GUTyp.

OnuceiBaTh mpeoOpazoBaHus (QUIYyp: TNapalieIbHbIH TEPEeHOC, OceBas
CUMMETpUS, EHTpaJbHasi CHUMMETPHS, IOBOPOT, FTOMOTETHSI, I10100H€.
Dopmynuposamo:

onpedeneHus.  JIBKEHUS; PpaBHbIX (QUIYp; TOYEK, CHUMMETPUUYHBIX
OTHOCUTENIbHO TMPSIMOM; TOYEK, CHUMMETPUYHBIX OTHOCUTEIBHO TOYKH;
¢burypsl, uMeronIeil 0cb CUMMETPUH; (PUTYpBI, UMEIOIIEN LIEHTP CUMMETPHH;
MOA0OHBIX PUTYp;

ceéoticmea: JIBIKEHHS, TapajuIeIbHOrO TIEpEeHOCca, OCEBOM CHUMMETpuH,
LEHTPAJIBLHON CHMMETPUHU, TOBOPOTA, TOMOTETHH.

Jlokazvieamb TEOPEMBI: O CBOWCTBaX MapauIeIbHOTO TEPEHOCAa, OCEBOM
CUMMETPUH, HEHTPATHHOU CHUMMETPHUH, TIOBOPOTA, TOMOTETHH, 00 OTHOLIECHUH
Ionaiel MoJ0OHBIX TPEYTOJIHHUKOB.

Ilpumenams W3y4eHHBIE OIpENeieHUs, TeopeMbl U (GOPMYNbl K PEIICHUIO
3a/a4

IToBTOpPEHUE
cUCTeMaTH3al U
yueOHOoro
MaTepuaJa

Hu

PaboTas no rutany, cBepATh CBOM JICHCTBUS C LIEJIBIO U, IIPH HEOOXOIMMOCTH,
HCIPABJATH OMIMOKH CaMOCTOSITEIIBHO;

CoBepuIeHCTBOBATh CAMOCTOSATEIBHO BEIPA0OTAaHHBIE KPUTEPUH OLICHKH;
OTcTrauBaTh CBOIO TOUYKY 3PEHHS, MPUBOIUTH apryMEHTHI, MOATBEPXKIAs X
(hakramu;

-BBIACNAIOT U (OpPMYyIMpYIOT TMO3HaBaTeNbHYIO 1eidb. (OCO3HaHHO U
IPOU3BOJIHO CTPOSIT PEUYEBbIC BHICKA3bIBAHUS B YCTHOM M MUCBMEHHOH (opme
- CTaBHUTh YUEOHYIO 3a]ja4y Ha OCHOBE COOTHECEHUsI TOTO, UYTO y)KE€ U3BECTHO U
YCBOCHO, ¥ TOTO, YTO €IIe HEM3BECTHO

- C JOCTaTOYHOW TIIOJHOTOW W TOYHOCTBIO BBIpAXXKaTh CBOM MBICIH B
COOTBETCTBUHU C 33/1a4aMH U YCIOBHUSIMHU KOMMYHUKAIHN

-BBIJCNATH M OCO3HABaThb TO, YTO YXKE YCBOEHO M YTO elle MOJUIeKHT
YCBOEHHIO, 0CO3HABaTh KAU€CTBO M YPOBEHb YCBOCHMS

- CTPYKTYpPHUPOBATh 3HAHUS

-BBIp@)KaTh CMBICI CHTYallMd DPA3IUYHBIMU CPEICTBAMU (PUCYHKH, CXEMBI,
CHUMBOJIBI, (POPMYJIBI).

Conepxxanue Kypca reomerpun 7-9 kiaccon

I'eomeTpuuyeckue purypbl
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@urypsl B reOMETPUU U B OKPYXKAIOLIEM MHUPE

I'eomerpuueckas ¢purypa. PopMHpOBaHUE MPEACTABICHUI 0 METAIPEAMETHOM HOHATHH «PUTypay.
Touka, nMHMS, OTPE30K, MpsAMas, JIyd, JJOMaHas, IUNIOCKOCTb, YroJ, OMCCEKTpHUca yIriia U €€ CBOWCTBA,
BU/Ibl YTJIOB, MHOTOYI'OJIbHUKH, KPYT.

OceBas cummeTpHs reoMeTpudeckux ¢puryp. LleHTpanbHas cMMMETpHUsi TeOMETPHUYECKUX (PUTYP.
MHOroyroJibHUKHU

MHOroyrojipHUK, €ro 53J€MEHThl M €ro cBOHCTBA. Pacrno3HaBaHME HEKOTOPBIX MHOIOYTOJIbHHUKOB.
Buinykavie u negvinykivie mHozoy2onvuuxu. 1IpaBuiibHbIe MHOTOYTOJIBHUKH.

TpeyronbHuku. BeicoTa, mMenuana, OucceKkTpuca, CpeAHsisi JMHHUS TpeyrojibHUKa. PaBHOOepeHHBIM
TPEYroJbHUK, €ro CBOWCTBA M MpPHU3HAKU. PaBHOCTOPOHHMI TpeyroiabHUK. [IpsAMOYroJIbHBIN,
OCTPOYI'OJIbHBIM, TYIOYIOJbHBIM TpEyroJbHUKUA. BHemHue yrisl TpeyronbHuKa. HepaBeHCTBO
TPEYroJbHUKA.

UYerbipexyroapHuku. [lapamienorpamm, pomM0, NMpsIMOYroJbHHK, KBajapaT, Tpamelus, paBHOOeIpeHHas
Tpaneuus. CBOWCTBA U IPU3HAKY MapajjiesnorpaMmma, pom0a, IpsSMOyrojbHUKa, KBapara.

OKpyKHOCTB, KPyr

OKpyXHOCTb, KpPYI, UX 3JIEMEHTbl W CBOWCTBA; IEHTpPaJbHbIE W BIHCaHHbIE yribl. KacaTenbHas u
cekywjas K OKPYKHOCTH, UX c60ucmeéd. BIIMCaHHbIE M ONMCAaHHBIE OKPYKHOCTU Il TPEYTOJbHUKOB,
YeThIPEXYr0JIbHUKOB, IPABUJIBHBIX MHOTOYT OJIbHUKOB.

I'eomeTrpuueckue purypsl B npocTpancTse (00beMHbIe TeJia)

MHororpaHHuK 1 ero saeMeHTbl. Ha3BaHMs MHOTOTpaHHHKOB C Pa3HBbIM IMOJOXKEHUEM U KOJIUYECTBOM
rpaneil. IlepBuuHble mpencTaBiIeHHs] 0 MUpaMUJe, Mapajienenumnese, npusme, chepe, mape, HUIUHIPE,
KOHYC€, X AJIEMEHTAaX U MPOCTEUIINX CBOMCTBAX.

Ommnowenusn

PagencrBo ¢puryp

CBolicTBa paBHBIX TPEYrOJLHUKOB. [[pu3HaKku paBeHCTBA TPEYTrOJIHLHUKOB.

IMapanieJbHOCTh NPSAMBIX

[Ipu3Haku ¥ CBOMCTBA MapajyIeIbHBIX NPsAMbIX. Akcroma napaienbHocT EBknnaa. Teopema Daneca.
IlepnieHauKyIsIpHbIE IPAMBIE

[Ipsamoit yroia. llepnennukynsap k npsimol. Hakmonnasi, npoexuusi. CepelWHHBIN NEPHEHAMKYISP K
oTpe3ky. CBOMCTBA U MPU3HAKHU NIEPIIECHIUKYISIPHOCTH.

ITogo0ue

[IponopuroHaibHble 0Tpe3KH, nogooue guryp. I[lonoOusie Tpeyroasuuku. [pusnaku nogoous.
B3anMHoe pacnosiokeHue npsMoi U OKPYKHOCTH, IByX OKPYKHOCTEH.

HN3mepeHus U BbIYMCICHUSA

Beauuunbl

[lonarue Benmuuuubl. [{nuna. M3mepenue pnuHbl. EnuHunel usMepeHus UIMHbL BenuuunnHa yria.
['panycnHas mepa yria.

[TonsiTre 0 TUIOIIAAU MIOCKOW (GUTYpHl U ee cBoiicTBax. V3mepenue miomaneid. Eqununbsl usmepeHus
TJIOILA]TH.

[IpencraBnenne 06 oObeMe u ero cpoiictBax. Msmepenue oobema. Eaunuiibl usmepenus o0beMoB.
HN3mepeHus u BbIYMCICHUSA

WNHcTpyMeHTBl U1 M3MEpPEHUIl M MOCTPOCHMIA; U3MEPEHUE M BBIYMCICHUE YTJIOB, UTHH (PacCTOSHUIL),
wiomane. TpuroHomerpuuyeckue QYHKIUM OCTPOrO yrila B HPSIMOYTOJbHOM  TpPEYroJbHHUKE
Tpuronomerpuueckue (yHKIMHM TYNOro yria. BpluucleHHE 3J€MEHTOB  TPEYrOJIbHUKOB  C
HCII0JIb30BAHNEM TPUTOHOMETPUUYECKUX COOTHOIIEHUN. DOpMyIIBI IO M TPEYrOJIbHUKA,
napajuieiorpaMmma M €ro YaCTHBIX BHJIOB, JOPMYITBI JUIMHBI OKPYKHOCTH U IUiomaan kpyra. CpaBHEHHE U
BhIyKcneHue miomazaei. Teopema [udaropa. Teopema cunycoB. Teopema KOCHHYCOB.

Paccrosnus

Paccrosinue Mexy Toukamu. PaccTosiHue oT Touku g0 npsiMol. PaccrosiHue Mexay purypamu.
I'eomeTpnuyeckue noCTpoeHus

I'eomeTpuyueckue MOCTPOECHUS ISl WILTIOCTPALIMH CBOMCTB T€OMETPHUUECKUX (QUTYP.

NHcTpyMeHTHI Al MOCTPOEHUM: LIMPKYIb, JUHEHKA, YroidbHUK. [IpocTeiiiine nocTpoeHus: HUpPKyIeM U
JIMHEUKOM: MOCTpOEeHUE OMCCEKTPHCHI YIia, NEePIEeHINKYIApa K IPSIMOH, yIriia, paBHOTO JaHHOMY,
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[TocTpoenue TpeyroJIbHUKOB MO TPEM CTOPOHAM, IBYM CTOPOHAM M YIJIy MEXIy HUMHU, CTOPOHE U ABYM
MIPUIICKAILAM K HEHM yIJIaM.

Jlenenue oTpe3ka B JAHHOM OTHOILIEHUHU.

I'eomeTpuyeckue npeodpasoBanus

IIpeoGpazoBanus

[Tonsitue npeobpazoBanust. [IpeacraBienne o MeTanpeMETHOM MOHATUH «IpeoOpa3oBanuey. [logobdue.
JABukenust

OceBast u LEHTpaJIbHasi CUMMETPHs, MOBOPOT U TMapauieabHbI nepeHoc. KomOuHanmu ABMXEHUM Ha
IJIOCKOCTH M UX CBOMCTBA.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

BekTopbl

[TonsiTre BeKTOpa, ACUCTBHSI HAJ BEKTOPaMH, MCIOJL30BAaHNE BEKTOPOB B (PH3HMKE, pa3ioKeHUE BEKTOpa
Ha COCTaBJISIONLINE, CKAJIIPHOE IPOU3BEICHHE.

Koopaunartsi

OcCHOBHBIE TIOHSATHS, KOOPIAMHATHI BEKTOPAa, PACCTOSHHE MEXAYy Touykamu. KoopauHaThl cepenuHbl
oTpe3ka. YpaBHeHUs puryp.

[IpuMeHeHre BEKTOPOB U KOOPAUHAT ISl PELICHHUs MPOCTEUIINX T€OMETPUUECKUX 3a/1a4.

HcTopusi MaTeMaTUKHU

Bo3nukHOBeHME MaTeMaTHKM KaK HayKd, JTambl ee pa3BuUThA. OCHOBHBIE pa3felibl MaTEMAaTHKH.
Brimaromuecs MmateMaTHKA U UX BKJIA]] B Pa3BUTHE HAYKH.

[losiBneHne MeToja KOOPAMHAT, MO3BOJIIOIIEIO IEPEBOJUTh T'€OMETpUYECKHE OOBEKThl Ha S3bIK
anreOpsl. TlosiBnenne rpadukoB dyakmuid. P. Jexapr, II. depma. Ilpumepbl pa3nmuyHBIX CHCTEM
KOOpJUHAT.

Ot 3emnenenust k reomerpuu. [ludarop m ero mkoma. Pamec, Apxumen. [lmatoH m ApHUCTOTENb.
[TocTpoenne mpaBWIBHBIX MHOTOYTOJBRHUKOB. Tpucekums yria. KBagparypa kpyra. YaBoeHue Kyoa.
Hcropus uucna n. 3o10toe ceuenue. «Hauana» Esximna. JI Ditnep, H.M.Jlo6aueBckuii. Mctopus nsaroro
MoCTyJaTa.

I'eomeTpus u nckyccTBo. ['eomMmeTprueckrne 3akOHOMEPHOCTH OKPYXKAIOILIEr0 MUPA.

AcTtpoHomus U reoMmeTpus. Uto u Kak y3Hamu AHakcarop, Oparochen u Apucrapx o pasmepax JIyHsl,
3emnu u ConHua. Paccrosnust ot 3emuu 10 Jlynel u ConnHna. M3mMepenue paccTosHus OT 3eMJU 10
Mapca.

YyeOHo-TEMAaTHYECCKUI IJIAH

Ne | HazBaHue TemMbl KoauvecrBo | KosmmuecTBo
4yacosB KOHTPOJIbHBIX
padoT
7 kjaacc
1 HauanbHble reomeTpuueckue cBeACHUs 13 1
2
TpeyroyibHUKH. 17 1
3 [TapamiensHbIe IPSIMBIE 13 1
4 CooTHoLIEHNs MEX Ay CTOPOHAMU U YTJIaMU TpeyrojbHuKa | 18 2
5 [ToBTOpeHue 7 1
Hroro 68 6
8 ki1ace
1 BBoHOE noBTOpEeHne 2
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2 YeTplpexyroJIbHUKU 14
3 [Tnomans 14
4 [TotoOHBIE TPEYrOIBHUKH 20
5 OKpyXHOCTb 16
6 [ToBTOpEeHUE 2
Hroro 68
9 kaacc
1 BBoHOE oBTOpEHKE 2
2 Bexropsl 8
3 Merton koopauHaT 10
4 CooTHolIeHHEe MEXAYy CTOPOHAMHU U yIrilaMH TpeyrojbHuka. | 11
CkalsipHO€ NMPOU3BEICHNE BEKTOPOB
5 JInvHa OKpY>KHOCTH M ILTOIIA/Ib Kpyra 12
6 JBrkeHust 8
7 HauanbHele cBeieHUS U3 CTEPEOMETPUM 8
8 006 akcroMax TUTAHUMETPHH 2
9 [ToBTOpenue. Pemenue 3amay 7
68

Htoro
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