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IHosicHuTeBbHAA 3aNIMCKA.

PabGouass mporpamma mo reomeTpum 7-9 Kiacchl COCTAaBJI€HAa Ha OCHOBE CJIEAYIOIIUX
HOPMAaTHBHO- IPABOBBIX JTOKYMEHTOB:
1.®enepanbHblii  TOCYIAPCTBEHHBI CTaHIAPT OCHOBHOIO 001Iero o0Opa3oBaHHs, YTBEPKICH
npukazoM MunucTepcTBa oOpasoBanusi U Hayku Poccuiickoit @enepamun ot 17.12.2010 1. Ne
1897.
2.IlpumepHble nporpamMmsl 1o yuyeOHbIM IpeaMeraM. Marematuka. 5-9 kiaccsl [Tekct]. 3-e u3ga.,
nepepad. — M.: IIpocsemenue, 2011. — 64 ¢. — (CtangapTsl BTOPOTO IMOKOJICHUS).
3.I'eomerpus. CoopHUK pabounx mporpamm 7-9 kiaccel: mocoOue i yuurtesnei o0rieoOpas3os.
oranm3anuii/ coctaButeiab T.A. BypmucrpoBas.— M. : Ilpocsemenue, 2011. — 95c. IIpenmernas
nuHus yaeOnukoB JI.C.AtanacsH u apyrux. 7-9 kiaccel.

[IpakTHueckass 3HaYUMOCTh LIKOJIBHOI'O Kypca reoMeTpuu 7-9 KIaccoB COCTOUT B TOM, YTO
NPEMETOM €0 M3YYeHHs SBISIOTCS MPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIC OTHOIICHUS
peaibHOTO MHpa. B coBpeMeHHOM 0011ecTBE MaTeMaTuyeckasi OJroTOBKa HEOOX0quMa KaXKIOMY
YeJIOBEKY, TaK KaK MaTeMaTHKa MIPUCYTCTBYET BO BCeX cepax YelOBEUECKON A TETbHOCTH.

['eomeTtpus sBiIIETCSI OJHUM U3 ONOPHBIX LIKOJBHBIX MpeAMETOB. ['eomeTpruueckue 3HaHus
Y YMEHUS HeOOXOUMBI I U3Y4YEHUS JPYTUX IIKOJ
JUCHUTIINH (du3KKa, XuMus, HHGOpMaTHKa, Teorpadus u ap.).

OpnHOM U3 OCHOBHBIX LiEJE€H M3YYEHMs] T€OMETPUU SIBIISIETCS] PA3BUTHE MBIIIJICHUS, IPEXKIE
Bcero popMupoBaHue abCTPaKTHOTO MBIIUIEHUS. B mporiecce uzydeHus reoMmeTpun GopMUpPYIOTCs
JIOTUYECKOE U aNTOPUTMHUYECKOE MBILIUICHHE, @ TAK)K€ TaKHe KadecTBa MBILIUIEHUS, KaK CHJIA U
rUOKOCTh, KOHCTPYKTUBHOCTh M KPUTUYHOCTH. [l afantanuu B COBPEMEHHOM UH(DOPMAIIHOHHOM
oOmiecTBe BaXHBIM (DakTOpoMm sBIsieTCs (POPMHUPOBAHHUE MATEMATHYECKOTO CTHJIS MBIIUICHUS,
BKJIIOUAIOIIETO B ceOs MHAYKIMIO U ACAYKINIO, 0000IIeHNe U KOHKPETH3AIUIO, aHAIU3 U CUHTE3,
KJIacCU(UKALMIO ¥ CHCTEMAaTH3AINI0, a0CTparupoBaHue U aHAJIOTHIO.

OOyuenne reomMeTpuu TAET BO3MOXKHOCTh IIKOJIBHUKAM HAy4YUTHCS IJIAHUPOBATH CBOIO
JeSITENIbHOCTh, KPUTHUUECKU OLIEHUBATH €€, NMPUHUMATh CAMOCTOSITENIbHBIE PELIEHUs, OTCTauBaTh
CBOM B3IJISJIbI U YOCXKACHUS.

B mpouecce n3ydeHHs reOMETpPUM LIKOJBHUKHM Y4YaTCsl M3JIaraTb CBOUM MBICIH SCHO H
HCUEpIIbIBAOILE, TPUOOPETAIOT HABBIKM YETKOTO BBHIIIOJIHEHUSI MaTEMAaTHUECKUX 3alnCe, MpU 3TOM
HCIIOJIb30BaHNE MAaTEMaTHUECKOIO sI3bIKa MO3BOJIET Pa3BUBATh y yUalllUXCsl TPaMOTHYIO YCTHYIO U
MIMCBbMEHHYIO PEYb.

3HaKOMCTBO C MCTOpPHEW pa3BUTHA T€OMETPUM KaKk HayKu (OpMHUpPYET Yy ydalmxcs
NPECTaBICHUs O TEOMETPUH KaK YacTH OOIIeYeIOBEeYECKON KYIbTYpHI.

3HauuTEeNbHOE BHUMAHHUE B W3JI0)KEHWU TEOPETUYECKOrO0 MaTepHajia Kypca YAENseTcsl ero
MOTHUBAIMH, PACKPBITHIO CYyTH OCHOBHBIX NMOHATHH, UJeH, MeTo0B. O0ydyeHne nmocTpoeHo Ha Oasze
TEOPUHU PA3BUBAIOIIETO OOYUYEHUS, YTO JOCTUTAETCd OCOOEHHOCTSIMH H3JIOKEHHUS TEOPETHYECKOIO
MaTepuana U YINPaKHEHUSIMA Ha CpPaBHEHHE, aHAIIM3, BBIICIICHHE ITIABHOTO, YCTAaHOBJICHUE CBS3EH,
KJIaCCU(UKALIMIO, J0Ka3aTeIbCTBO, 00001eHne M cuctemaruzanuio. Ocobo aKIEeHTHPYHOTCS
COJIEP/KaTENIbHOE PACKPBITUE MAaTEMATUYECKUX MOHATUM, TOJIKOBAaHUE CYIIHOCTH MaTEMAaTHYECKHUX
METOJIOB M 00JIACTU UX MPUMEHEHUS, JEMOHCTPALMsS BO3MOXHOCTEN MPUMEHEHUSI TEOPETHUYECKUX
3HaHUM JUId pelleHus pa3sHOOOpa3HbIX 33734y MPUKIAAHOrO XapakTtepa. Oco3zHaHHe OOIIero,
CYIIIECTBEHHOTO SBJIIETCS OCHOBHOM 0a30i i pelieHus yrnpakHeHud. BaxHo mnpUBOIUTH
JIETAJIbHBIE TMOSICHEHHS K PEIICHUI0 TUIIOBBIX YIPAKHEHUH. DTUM DPACKpBIBAETCS CYTh METOAA,
npeJiaraeTcs alropuT™ WU 3BPUCTUYECKAs CXeMa PelIeHUs] YIpaXXHEHUH onpeieI€HHOro THIa.

bazucHbiil yueOHbIN (00pa3oBaTebHbIN) IJIaH Ha U3yYEHHE T€OMETPUH B OCHOBHOM IIKOJIE
OTBOJIMT 2 y4eOHBIX Yaca B HEACIIO B TEUCHHE KaXKI0T0 roja o0y4ueHus, Bcero 204 yaca.

7 knacc — 2 yaca B HeJlento, 34 yueOHBIX HeJlenH, UToro 684.;

8 kiacc — 2 yaca B He/ielnt0, 34 y4eOHBIX HEJENH, UTOTO 684.;

9 kmacc — 2 yaca B HeJlento, 34 yueOHBIX HellelH, UTOro 684..



IInanupyemMble pe3yJbTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa

N3yuenne reoMeTpuu Mo AAHHOW Mporpamme CrocoOCTBYET ()OPMHUPOBAHUIO Y yUaIIUXCS
JHMYHOCTHBIX, MeTanpeIMeTHbIX U NpeJIMeTHbIX pe3yJbTaTOB OOy4YeHHs, COOTBETCTBYIOLIMX
TpeboBanusM DeneparabHOro rocyJapCTBEHHOI0 00pa3oBaTeIbHOTO CTaHAAPTa OCHOBHOT'O OOIIEro
o0OpazoBaHusl.

JIn4yHOCTHBIE pe3yIbTaThl:

1) BocmuTaHuE POCCUHCKON TI'pa)IaHCKOW MJIEHTUYHOCTH: NATPUOTH3MA, YBAXKEHUS K
OtedecTBY, 0OCO3HAHHUE BKJIa/la OTEUECTBEHHBIX YYEHBIX B Pa3BUTHE MUPOBOM HAYKU;

2) OTBETCTBEHHOE OTHOILICHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCS K
CaMOPa3BUTHIO U CAMOOOPA30BaHHUIO HA OCHOBE MOTUBAIIMM K OOYYEHHIO U [TO3HAHUIO;

3) oco3HaHHBIH BBIOOP W TMOCTPOEHHE MJaJbHEHWIEH WHAWBUAYAILHOW TPAaeKTOPUHU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKM B MHpe Ipodeccuil 1 NpopecCuOoHaNbHBIX MPEIIOYTEHUH C
y4€TOM YCTOMUYMBBIX IIO3HABATEIbHBIX MHTEPECOB, a TakKe Ha OCHOBE (HOPMHPOBAHUS
YBa)XXUTEJILHOIO OTHOLIEHUS K TPYLy, Pa3BUTHE OIbITA Y4aCTUS B COLIMAIILHO 3HAYUMOM TPY/IE;

4) yMeHHE KOHTpPOJIUPOBATH TMPOLECC M pe3ylbTaT Y4eOHOW H MaTeMaTU4eCKOH
JESATEIIBHOCTH;

5) KpPUTHYHOCTb MBILUICHUS, WHUIMATHBA, HAXOAYMBOCTb, AKTUBHOCTb IPU pEIICHUU
FEOMETPUYECKUX 3a]au.

6) OCO3HAHHOE, YBOKUTEIHHOE U JJOOPOKEIATEIFHOE OTHOIICHHE K IPYTOMY Y€JIOBEKY, €T0
MHEHHUIO, MHPOBO33PEHHUIO, KYJIbTYpE, S3bIKYy, BEPE, IPAKIAHCKOM MO3ULMH. ['OTOBHOCTH M
CIIOCOOHOCTB BECTH JUAJIOT C APYTUMHU JIFOJAbMU U JOCTUTATh B HEM B3aUMOIIOHUMAaHUS.
MertanpeamMeTHbie pe3yJabTaThl:

1) yMeHHE caMOCTOSATEIBHO OMPECIIATH 1SN CBOEro 00yUeHHs, CTaBUTh U ()OPMYIUPOBATH
Juis cebsi HOBble 3alaud B yu€0e, pa3BUBaTh MOTHUBbI M MHTEPEChl CBOEH I0O3HaBaTEIbHOU
JIeSITEIIbHOCTH;

2) yMEHHME COOTHOCHUTh CBOM JAEUCTBUS C IJIAHUPYEMBIMH pPE3yJibTaTaMH, OCYLIECTBISATH
KOHTPOJIb CBOEH JeATENbHOCTU B IpOLIECCE JAOCTHXKEHUS pe3yibTaTa, ONPEAENsiTh CIOCOOBI
JeMcTBUI B paMKax MpeASIOKEHHBIX YCIOBUH M TpeOOBaHMM, KOPPEKTHPOBAaTh CBOM JIEHCTBHS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYallUEH;

3) yMmeHue omnpeAensATb IOHATHS, CO3/aBaThb OOOOINEHUS, YCTaHABIMBATh aHAJIOTHUH,
KJIaCCU(UIIUPOBATh, CAMOCTOATEIHLHO BHIOMPATh OCHOBAHUS M KPUTEPHUH JUTsl KilacCU(UKALNH;

4) yMeHHe YyCTaHaBJIMBaTh NPUYMHHO-CIIEACTBEHHBIE CBSI3U, MPOBOJIUTH JOKa3aTeIbHOE
paccyxaeHue (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BBIBOJIBI;

5) yMeHHe WJUIIOCTPUPOBATh H3yYEHHbIE TOHATHS M CBOMCTBa (Uryp, ONpoBeprarb
HEBEPHbIE YTBEPIKJICHUS;

6) KOMIIETEHTHOCTh B OOJIACTM HCHOJBb30BaHUS HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA;

7) nepBOHAayalbHBIE MpPEJACTaBICHUS 00 HIEsIX MU O MeTojax TIeoOMeTpuu Kak 00
YHHUBEPCATbHOM SI3bIKE HAYKU M TEXHUKH, O CPEJICTBE MOJCINPOBAHUS SIBIEHUN U MPOIIECCOB;

8) yMeHue BUIeTh T€OMETPUYECKYIO 33/1a4y B KOHTEKCTE MPOOJEMHON CUTYallMH B APYTHX
JTUCIUIINHAX, B OKPYXKaIOIIeH XKU3HU;

9) yMeHHne HaxOJUTh B Pa3IMYHBIX HCTOYHUKAX MH(POPMAINIO, HEOOXOJUMYIO /IS PELIeHUs
MaTeMaTHUYeCKUX MpoOJeM, U MNPEJICTaBIsATh €€ B MOHITHON Qopme, NMpUHUMATh pEHICHHE B
YCIIOBUSAX HEMOJHON WJIM U30BITOYHOM, TOYHOM MM BEpOATHOCTHON HH(OpMAaIH;

10) ymeHue npaBUIbHO U AOCTYIHO U3JaraTh CBOU MBICIIM B YCTHOM U MUCBbMEHHOU (opme;

11) ymeHue noHUMaTh ¥ UCMOJIH30BATH MATEMATUUECKUE CPEJICTBA HATIISAHOCTU (YEpPTEKH,
TaOJIMLIBI, CXEMBI U JIP. )T WJUTFOCTPALlUH, UHTEPIIPETaIH, apryMEeHTalllu;

12) ymeHue BbIIBUTaTh TUIIOTE3bI MPU PEIICHUH 33Ja4d U MOHUMATh HEOOXOIUMOCTh HX
MIPOBEPKU;
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13) moHuMMaHWE CYIIHOCTH aIrOPUTMUYECKUX IPENNNCAHUN M yMEHHE JAECHCTBOBaTh B
COOTBETCTBUH C IIPEJIOKEHHBIM aJITOPUTMOM;

14) ymeHue OpraHuM30OBBIBaTH Y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JAEATEIBHOCTH C
YUUTENEM U CBEPCTHUKAMM; pad0TaTh MHIUBUAYAJIbHO U B IPYIINE: HAXOAUTh 001Iee pelieHue U

paspemiatb KOH(IMKTBI Ha OCHOBE COIVIACOBAHMS TMO3UIMA M ydeTa HMHTEPECOB;
(bopMynHupoBaTh, APryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE.

15) mpuobpeTenne onbiTa BHIIOTHEHUS IPOSKTHOMN AESTETLHOCTH.

IIpeameTHbIe pe3y/abTaThI:

1) oco3HaHue 3HaYEHUS] TEOMETPUU B [IOBCEHEBHOM KU3HU YEJIOBEKA;

2) mpeacTaBiIeHUE O TEOMETPUM Kak cepe MaTeMaTHUeCKOW NesATeIbHOCTH, 00 3Tanax eé
pa3BUTHS, O €€ 3HAUUMOCTH IS Pa3BUTHS IUBUIIN3AIUH;

3) pa3Butue yMeHHH paboTaTh ¢ y4eOHbIM MaTEMaTHYECKUM TEKCTOM (AHAJIU3UPOBATh,
U3BJICKaTh HEOOXOMUMYIO0 HH(OpPMAIHMIO), TOYHO M TPAMOTHO BBIPAKaTh CBOM MBICIH C
IPUMEHEHUEM MaTeMaTHYeCKOH TEPMUHOIOIMH U CUMBO-

JIVKH, TPOBOJIUTH KJIACCH(PHUKAIINH, IOTHIECKUE 0OOCHOBAHMUS;

4) BnageHue 6a30BbIM MOHATUHHBIM alapaToM [0 OCHOBHBIM pa3/iellaM COAEPIKaHus;

5) cucremMaTuyecKue 3HaHus 0 (Urypax U ux CBOMCTBAX;

6) MpaKTUYECKH 3HAUYMMble F€OMETPUYECKUE YMEHHUS U HaBbIKH, YMEHHE MPUMEHATh UX K
PEIICHUIO TEOMETPUIECKUX M HEr€OMETPHUYECKHX 33124, 8 HMEHHO:

* n300pakaTh (PUIypbl HA IUIOCKOCTH;

* MCTIOJIH30BATh TEOMETPHUECKHI S3BIK JJISl OMTUCAHUS IPEMETOB OKPYKAIOIIETO MUPA;

* U3MEPATH JUIMHBI OTPE3KOB, BEJIMYMHBI YTJIOB, BEIYUCIATH IJIOLIA U QUTYD;

* pacro3HaBaTh U H300paXaTh paBHbIC, CAMMETPUYHBIE U TOJOOHBIE PUTYPHI;

* BBIMOJIHATh IOCTPOCHUS T€OMETPUUYECKUX (DUTYP C TOMOIIBIO LIUPKYIIS U JIMHEHKY;

* YUTATh M UCIIOIH30BATH HH(POPMAITHIO, TPEIICTABICHHYIO Ha YePTEkKaX, CXeMax;

* IPOBOJIUTH NMPAKTHUUYECKUE PACUETHI.

IIpenmeTrHbie pe3yabTaThbl 00y4eHHUsI T€OMETPHH:
ITO OKOHYAHHMH 9 KJIACCA:

IF'EOMETPUYECKHUE ®UTI'YPBI

BbLINYCKHUK Hayyumcs 6 7-9 knaccax:

OnepupoBaTb Ha 0a30BOM YpOBHE MOHATUSAMH F€OMETpHUUECKUX Guryp;

U3BJIEKATh MH(OpPMALMIO O T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYI0 Ha 4yepTexax B SIBHOM
BUJIE;

MNPUMCHATH JJId PCIICHHA 3aJa4 rCOMCTPHICCKUC q)aKTI)I, €CJIM YCJIOBHA UX IMPHUMCHCHUS 3aJlaHbI B
SABHOM hopme;

peaTth 3aJa4r Ha HAXOXKIACHUC rCOMCTPHUICCKUX BEJIIMYUH 10 06pa311aM WK aJIrOpUTMaM.

B noBcegHeBHOI :KM3HM M NIPU U3YYeHHUH JPYIUX NPeAMETOB:

HUCIIOIB30BaTh CBOMCTBA TCOMETPHUICCKUX (1)I/Il"yp AJId pCeIICHUA THUIIOBBIX 3aJa4, BOSHHKAIOMIUX B
CUTYalUsX MOBCEIHEBHON KU3HM, 33124 MPAKTHUECKOTO COJCPKAHMUS.

BbINYCKHUK NOJYYUM BO3MONCHOCHb HAYYUMbCA 8 7-9 Kiaccax:

OnepupoBaTh MOHATUAMH F€OMETPUIECKUX (PUTYD;

U3BJIEKAaTh, UHTEPIPETUPOBATh U IMpeoOpa3oBbIBaTh MHPOPMALUIO O T€OMETpUYECKHX (urypax,
IPEeJCTAaBICHHYIO Ha YepTexax;

MNPUMCHATE TCOMETPHUIYCCKUC (baKTBI AJId  peICHUusd 3aaa4, B TOM YHCIC, MOpCAnojararonux
HECKOJIbKO II1aroB pereHws;

(bopMynupoBaTh B MPOCTEHIINX CIIydasix CBOMCTBA U MPU3HAKH QUTYD;

JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKACHNUS;
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BJIAJICTh CTAH/IAPTHOM Kilaccu(uKanuei miockux Guryp (TpeyroabHUKOB U YETHIPEXYTOJIbHUKOB).
B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB:

UCIIOJIb30BaTh CBOICTBAa r€OMETPUYECKUX (PUTYp AJIS pelIeHus 3a0ay TPAKTUUECKOTo XapakTepa U
3aj7jad U3 CMEXHbBIX JUCLUIUIMH.

OTHOLIEHUSA

BbINYCKHUK HAYYyumcs 6 7-9 knaccax:

OnepupoBarh Ha 0a30BOM YpPOBHE MOHATHSMH: PABEHCTBO (HUIyp, paBHbIE (HUIypHI, PABEHCTBO
TPEYroJbHUKOB, APAJUIEIBHOCTD MPSIMbIX, HEPHEHIUKYIAPHOCTD MPSIMBIX, YIJIBI MEXAY MPSMBIMH,
NEepIEHANKYIISAP, HAKIOHHAS, TPOCKIIHSL.

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB:

UCTIOJIb30BaTh OTHOLICHUS /7Sl pEIIEHUS MPOCTEHINX 3a/1a4, BOSHUKAIOUINX B peaIbHON )KU3HH.
8bINYCKHUK NOLYYUM BO3MOACHOCIb HAYYUumucs 6 7-9 knaccax:

OnepupoBaTh NOHSATHSAMHU: PABEHCTBO (GUTYp, paBHbIE (QUIYpBl, PABEHCTBO TPEYTOJIHHUKOB,
[apajyIeIbHOCTh  MPSIMBIX,  MEPHEHAMKYISIPHOCTh  MNPSAMBIX, YIJIBI  MEXIy  HPsSMBIMH,
NEepIEHNKYISAp, HAKJIOHHAs, NPOEKIHsd, mnomodue ¢uryp, monoOHele GUTyphl, MOAOOHBIE
TPEYrOJIbHUKU;

npUMeHSTH Teopemy Daseca 1 TeopeMy O IPOIOPIHMOHATBHBIX OTPE3KaxX MPH PEIICHUH 3a7ay;
XapaKTepu30BaTh B3aMMHOE PACHOJIOKEHHUE IPSIMOM U OKPYKHOCTH, ABYX OKPYKHOCTEH.

B noBcegHeBHOIi :KM3HU M PU U3YYeHUH IPYTUX NPeAMETOB:

UCII0JIb30BaTh OTHOLIECHUS /7S peIlIeHHs 3a/1a4, BO3HUKAIOIUX B PEaTbHOM XKU3HHU.

MN3MEPEHUS U BBIYUCJIEHUSA

8bINYCKHUK Hayyumcs 8 7-9 knaccax:

BBIMONHATE W3MepeHHe AJMH, PACCTOSHHMA, BEIUYMH YTJIOB, C TIOMOIIBI0 HHCTPYMEHTOB ISt
U3MEPEHU JUIMH U YIJIOB;

OpUMEHATh (HOpMYJBl TEPUMETpa, IUIOMEAAX M 00beMa, IUIOMAANW TIOBEPXHOCTH OTIEIbHBIX
MHOI'OI'PaHHUKOB IIPU BBIYMCIEHHSIX, KOT/1a BCE JaHHBIE HUMEIOTCS B YCIOBUH;

npuMeHsITh Teopemy Iludaropa, 6a30Bble TPUTOHOMETPHUECKHE COOTHOIICHHS IS BBHIYHCICHUS
JUINH, PACCTOSIHUM, IJTOLIa/iel B MPOCTEHINX Cllydasx.

B noBceqHEeBHO JKU3HU H TIPH U3YUEHHUH JPYTUX MPEIMETOB:

BBIYUCIIAATh PACCTOSIHMS HA MECTHOCTH B CTAHJAPTHBIX CUTYAIMsX, IJIOLIAAUM B IMPOCTEHUIIMX
CITydasix, IpUMEHATH (POPMYJIIB B IPOCTEHIINX CUTYAIMSIX B TIOBCEHEBHOM KHI3HH.

8bINYCKHUK NOLYYUM BO3MOACHOCb HAYYUMbCca 8 7-9 knaccax:

OmnepupoBaTh TNPEACTABICHUSMH O JUIMHE, IUIOMAAH, OObeMe Kak BeTWYMHaMH. [IpUMEHSTH
teopemy ITudaropa, popmynsl miomanam, oo6bemMa Npu pelIeCHUH MHOTOIIAroOBBIX 337134, B KOTOPBIX
HE BCE JAaHHBIC IPEJCTABIICHBI SBHO, a TPEOYIOT BBIYHCICHHU, ONEPUPOBaTH OoJiee MUPOKUM
KOJINYECTBOM (hOpMYJT ITTMHBI, IJI0IIAI1, 00beMa, BBIYUCIATh XapaKTEPUCTHKU KOMOMHALUHI GUryp
(OKpY)XKHOCTEd M MHOTOYTOJIbHUKOB) BBIYUCIISTH PACCTOSIHHS MEXIY (GUTypaMH, TPUMEHSThH
TPUTOHOMETpHUUYECKHE (OPMYJIbI sl BBIYUCIEHUH B 0ojiee CHOXKHBIX CIydasx, MPOBOJHUTH
BBIYHMCIICHHS] HA OCHOBE PAaBHOBEIIMKOCTH M PAaBHOCOCTABJICHHOCTH;

IPOBOJUTH MTPOCTHIE BHIYMUCIICHUSI HA 00BEMHBIX TeJax;

(dbopMynHpoBaTh 331a4K HA BBIYHCIICHHUE JUTHH, TUTOIAAeH 1 00bEMOB U PElIaTh UX.

B noBceaHEBHOM KU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB:

TIPOBOJIUTH BBIUYMCIICHUS HA MECTHOCTH;

OPUMEHATh (POPMYJBI MPH BBHIYMCIECHUSX B CMEKHBIX YYEOHBIX IpeIMeTax, B OKpYXKaromei
JIEHCTBUTEIIBHOCTH.

IF'EOMETPUYECKHUE IOCTPOEHUS

8bINYCKHUK Hayyumcs 6 7-9 knaccax:

N300pakaTh TUNIOBBIE IJIOCKUE GUTYPHI M (GUTYPBHI B IPOCTPAHCTBE OT PYKU U C TOMOILBIO
UHCTPYMEHTOB.

B noBcenHeBHO KU3HU U ITPU U3YYEHHUH JPYTUX MPEIMETOB!

BBINOJTHATH MPOCTEHIIINE MOCTPOSHUS HA MECTHOCTH, HEOOXOMMEBIE B PEaTbHOM JKU3HU.

BbINYCKHUK NOJYYUM B03MONCHOCb HAYYUmbscs 6 7-9 knaccax:
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N300paxkaTh reoMeTpruuecKkre GUrypsl 0 TEKCTOBOMY M CUMBOJIBHOMY ONHCAHUIO;

CBOOOJIHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMU B HECIIOKHBIX CIIy4asXx,

BBIIOJIHATH IOCTPOEHUS TPEYTOJIbHUKOB, IPUMEHATH OT/AEIbHbIE METO/IbI IOCTPOCHUN LIUPKYJIEM U
JIMHENUKOW U MTPOBOJIUTH MTPOCTEUIINE UCCIAEAOBAHUS YK CIIA PEILICHMI;

n300pakaTh TUIIOBBIE IUIOCKUE (PUTYPHI M 0OBEMHBIE TeJIa C TIOMOIIBIO MPOCTEHIITNX
KOMIIBIOTEPHBIX HHCTPYMEHTOB.

B noBceaHeBHOM KU3HU U IIPU U3YYEHUH JIPYTUX IIPEIMETOB:

BBINOJIHATH MPOCTEHIINE TOCTPOEHUS] HA MECTHOCTH, HEOOXOAUMBIE B PeabHOM KU3HU;

OLICHUBATh pa3Mepbl peajbHbIX 00BEKTOB OKPYKAIOLIET0 MHUPA.

I'EOMETPUYECKHUE IIPEOBPA3OBAHUA

8bINYCKHUK Hayuumcs ¢ 7-9 knaccax:

Crpouts purypy, CHMMETPUUHYIO JaHHOH (PUType OTHOCUTEIBHO OCH U TOUKH.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX [IPEIMETOB!

pacrio3HaBaTh JBH)KEHHE OOBEKTOB B OKPYKAIOIIEM MHPE;

pacrio3HaBaTh CUMMETPUYHBIC (PUTYPBI B OKPYKAIOIIEM MHPE.

8bINYCKHUK NOTYYUM 603MOICHOCMb HAYYUmMbcs 6 7-9 knaccax:

OnepupoBaTh MOHSATUEM JIBHIKEHUS U IIPeoOpa3oBaHus M0100UsI, BIAAETh IPUEMaMU ITOCTPOCHUS
Guryp c HCIOIB30BAaHMEM JABIMKEHUM M mNpeoOpa3oBaHUM MOAO0OMS, NPUMEHSTH IOJyYCHHbIE
3HaHMUSI U ONBIT MOCTPOCHUM B CMEXHBIX IMPEAMETAaX U B PEAIBHBIX CUTyalUsIX OKPY’KAIOLIEro
MUDA;

CTPOUTH (UTYpPYy, MOAOOHYIO ITAaHHOW, MOJB30BAaTHCS CBOWCTBAMU MOMOOWS IS OOOCHOBAHUS
CBOICTB Quryp;

IPUMEHSTH CBOMCTBA JIBUYKEHUH /ISl MPOBEACHUS TPOCTEHIINX 0OOCHOBAaHUM CBOWUCTB (uUryp.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IIPEIMETOB:

IIPUMEHSTh CBOMCTBA IBUKEHUH U IPUMEHATH MOA00UE /111 HOCTPOEHUHN U BHIYMCIECHUH.
BEKTOPBI 1 KOOPANHATDBI HA IIVIOCKOCTHU

8bINYCKHUK Hayuyumcs ¢ 7-9 knaccax:

OnepupoBaTb Ha 6a30BOM YpOBHE MOHATHSIMHU BEKTOpP, CyMMa BEKTOPOB, IPOM3BEACHUE BEKTOpa Ha
YHCJI0, KOOPJIMHATHI Ha MJIOCKOCTH;

OTpeNeNATh NPUOINKEHHO KOOPAUHATHI TOUKH IO €€ U300paKeHUI0 Ha KOOPAMHATHOMN TIIOCKOCTH.
B noBceaHeBHOMN KU3HU U IPU U3YYEHUH JIPYTUX MPEIMETOB!

UCIIOJIb30BaTh BEKTOPBI JUISl PELIEHUS MPOCTEHIIMX 3aJad Ha ONPENCIIEHHE CKOPOCTH
OTHOCHUTEJILHOTO JIBH)KEHUS.

8bINYCKHUK NOTYYUNM 603MOICHOCMb HAYYUmMbucs 6 7-9 knaccax:

OnepupoBaTh NOHATUSMHU BEKTOP, CYMMa, pPa3HOCTh BEKTOPOB, IMPOU3BEIEHUE BEKTOpA HA YHUCIIO,
yroJl MEXIYy BEKTOpaMH, CKaJSIPHOE IPOM3BEICHHE BEKTOPOB, KOOPAMHATHI Ha IUIOCKOCTH,
KOOpJMHATHI BEKTOPA;

BBITOJIHATH JIEHCTBUS HaJl BEKTOpPaMH (CI0XKEHUE, BHIYUTAHHE, YMHOKEHHE Ha YMCII0), BEIUUCIIATh
CKaJsIpHOE NPOM3BENICHUE, OMNpPEAENATh B MPOCTEHIIMX Cly4asX Yroil MEXIy BEKTOpaMu,
BBINOJIHATH Pa3JIOKEHUE BEKTOpa Ha COCTABIAIOLINE, MPUMEHSATh MOJyUYeHHbIE 3HaHUS B (U3UKE,
M0JIb30BaThCs (POPMYJION BBIYUCIIEHUS PACCTOSHUS MEXKIY TOUKAMM 10 U3BECTHBIM KOOpIUHATAM,
UCIIOJIb30BaTh YPaBHEHUS (GUTYp JUIsS pEelIeHHs 3a1a4;

IPUMEHSTh BEKTOPbl U KOOPAMHATHI JUIsl PEUICHHs] TEOMETPUUYECKUX 3a7jady Ha BBIYMCIIEHUE JUIMH,
YTJIOB.

B noBceiHeBHOM KU3HU U MTPU U3YYEHUH IPYTHX MPEIMETOB:

UCIOJIb30BaTh MOHATHS BEKTOPOB M KOOPJIMHAT JJIs pelleHHs 3afady 1o ¢usuke, reorpadpuu u
JIPYTUM y4eOHBIM IIpeIMeTaMm.

HNCTOPUA MATEMATHUKHA

BbINYCKHUK Hayuumcs 6 7-9 knaccax:

OnucelBaTh OTAEIBHBIE BBIJAIOLINECS PE3YIIbTAThI, IOJyYEHHBIE B XOJ€ PA3BUTUS MaTEMaTUKU Kak

HayKH;
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3HATh MPUMEPHI MATEMATHYECKUX OTKPBITHI M X aBTOPOB, B CBSI3U C OTEUECTBEHHON W BCEMUPHOU
HCTOPUEH;

MOHUMAThH POJIh MATEMAaTUKH B pa3BuTuu Poccuu.

BbINYCKHUK HOLYYUM 803MONCHOCHb HAYHUMbCSL 8 7-9 Kaaccax:

XapakTepu30BaTh BKJIAJ] BBIJAIONINXCS MAaTEMATHKOB B Pa3BUTHE MATEMAaTUKH W WHBIX HAayYHBIX
obnacreii;

MOHUMAThH POJIh MATEMAaTUKH B pa3BuTuu Poccuu.

METO/1Ibl MATEMATHUKHU

8bINYCKHUK Hayuumcsi 8 7-9 kiaccax:

BreiOupaTh MOIXOASAIMIMNA W3YYCHHBIH METOMA JUIS PEHICHHS H3YyYCHHBIX THUIIOB MaTEMAaTHYECKUX
3a/1a4;

[TprBOIUTH TIPUMEPHl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEH B OKPY)KAIOMIEH JCHCTBUTEILHOCTH U
MIPOU3BEICHUSAX UCKYCCTBA.

BbINYCKHUK HOLYYUM 603MONCHOCHb HAYHUMbCSL 8 7-9 Kaaccax:

Hcnonb3yst M3ydeHHbIE METO/IbI, IPOBOIUTH JI0KA3aTEIhCTBO, BHIMIOIHITH ONIPOBEPIKECHUE;
BBIOMPATh U3yYCHHBIC METOIbI M UX KOMOMHAITUH JUIS PEUICHUS MAaTEeMaTHUECKUX 33]1a4;
UCIIOJIb30BAaTh MAaTEMaTUYECKHE 3HAHUS JUIsl OINHCAaHUS 3aKOHOMEPHOCTEH B OKpy’Karoleh
JICHCTBUTEIILHOCTH U MPOU3BEICHHUIX UCKYCCTBA PUMEHSTh POCTEHIIINE MPOrPAMMHBIE CPEICTBA
1 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIC CUCTEMBI IPU PEIICHUN MAaTEeMAaTHICCKUX 3a]1ad.

IO OKOHYAHMU 7 KJIACCA;

I'EOMETPUYECKHUE ®UTI'YPbI

8bINYCKHUK HAYYUMCA.!

OnepupoBaTh Ha 0a30BOM YPOBHE OHATUSAMH F€OMETPHUUECKUX Guryp;

U3BJIEKaTh MH(OPMAIMIO O T€OMETPUYECKUX (HUrypax, MPEACTaBICHHYIO Ha YepTeX axX B SIBHOM
BU/IE;

IPUMEHSTh JJIs PELICHUs 3a/1a4 FeoMeTpUYecKrue (akThl, €CIU yCIOBHS UX MPUMEHEHUS 3aJaHbl B
SBHOM (hopme;

pemaTh 3a/1a4l Ha HaX0XK/I€HUE T€OMETPUYECKUX BEJTMYMH 10 00pa3liaM WM aIrOpUTMaM.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:

MCIIOJIb30BaTh CBOMCTBA M€OMETPUUECKUX (UTYp AJIsl pElIeHUs THIOBBIX 3ajlad, BOSHUKAIOIIUX B
CUTYalUsIX MIOBCEJHEBHON KHU3HU, 3a1a4 IIPAKTUUECKOTO COAECPKaHUS.

NOYYUM BO3MOACHOCb HAYYUMBCA.!

OnepupoBaTh MOHATUAMH F€OMETPUIECKUX (PUTYD;

U3BJIEKAaTh, UHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh MHPOPMALMIO O T€OMETPUYECKHX (Urypax,
IIPEJICTABICHHYIO HA YEPTEkKaX;

NPUMEHSTh TeoMeTpuueckue (akThl i1 pelleHus 3aJady, B TOM YHCIE, MpeaoJiararolinx
HECKOJIBKO IIaroB PELICHUS;

(GbopMynupoBaTh B MPOCTEHIINX CIIydasix CBOMCTBA U MPU3HAKH QUTYD;

B noBceaHeBHOMN KU3HU U NIPU U3YYEHUH IPYTUX MIPEIMETOB!

HCIIOJIb30BaTh CBOWCTBA T€OMETpUYECKUX (DUTYp IS pelIeHus 3a/1ad MPaKTUYECKOro Xapakrepa u
3a/1a4 U3 CMEKHBIX AUCLUILINH.

OTHOILUEHUA

6bINYCKHUK HAYYUMCSL:

OnepupoBarh Ha 0a30BOM YpOBHE MOHSATHSAMHU: PaBEHCTBO (GUTYp, paBHblE (PUTYpBI, paBEHCTBO
TPEYTrOJIbHUKOB, apaIEIbHOCTD MPSIMBIX, IEPIEHAUKYIISIPHOCTD IPSIMBIX, YTJIbI MEKAY MPSMBIMH,
NEePIEeHIUKYIIAP, HAKIOHHAS, IPOEKIIHS.

B noBceaHeBHON KU3HU U IPU U3YYEHUH IPYTUX IPEIMETOB!



UCIIOJIb30BaTh OTHOLICHUS JIJIsl pEIICHHs! MPOCTEHIITNX 33134, BOZHUKAIOIIUX B pEalbHON JKU3HU.
BbINYCKHUK NOJYYUM BO3MONCHOCHb HAYYUMbCA 8 7-9 kiaccax:

OnepupoBaTh NOHSATHSAMHU: PABEHCTBO (UIYp, pPaBHbIE (QUIYpBI, PABEHCTBO TPEYTrOJbHUKOB,
NapajuleIbHOCTh  TPSMBIX,  HEPHEHAMKYISIPHOCTh  NPSAMBIX, YIIBl  MEKAY  HPSMBIMH,
NEepIEHANKYIISAP, HAKJIOHHAs, NPOEKIMsA, momodue ¢uryp, monoOHbie (GUTYpBl, TOAOOHbIE
TPEYTrONbHUKHY;

npuUMeHATH Teopemy Daseca 1 TeopeMy O IPOMOPIHOHATBHBIX OTPE3KaX MPH PELICHUHU 3a7ay;
XapaKTepHu30BaTh B3aNMHOE PACIIOJIOKEHUE TIPSIMOM U OKPY>KHOCTH, ABYX OKPY)KHOCTEH.

B noBceHeBHO KU3HU U ITPH U3YYEHHUH JPYTUX MPEIMETOB:

UCTIOJIb30BATh OTHOILCHHUS JUIS PELICHU 3a]a4, BO3HUKAIOUINX B PEaTbHON JKU3HHU.

MN3MEPEHUS U BBIYUCJIEHUSA

BbINYCKHUK HAYYUMCA:

BbIMONHATE M3MEpEeHHe AJHH, PACCTOSHHMA, BEITUYMH YIJIOB, C TIOMOIIBI0 HHCTPYMEHTOB IS
U3MEPEHUH JUIMH U YIJIOB;

IPUMEHSATH (POPMYJIIBI IEpUMETpPA MPH BHIYMCICHUSIX, KOTa BCE IaHHBIE MMEIOTCS B YCIIOBHH;

B moBceqHeBHOM )XU3HU U TIPU NU3YYSHUH IPYTUX TIPEIMETOB:

BBIYHUCIISITH PACCTOSIHUS HA MECTHOCTH B CTAHJIAPTHBIX CUTYAIHSX.

IF'EOMETPUYECKUE IOCTPOEHUS

BbINYCKHUK HAYYUMCSL:

N300paxaTh TUNOBBIE IUIOCKHE (GUTYpHl M (UIYpHl B MPOCTPAHCTBE OT PYKH U C ITOMOIIBIO
UHCTPYMEHTOB.

B moBceqHeBHOM )XKU3HU U TIPU U3YYSHUU JIPYTUX PEIMETOB:

BBINOJIHATH MPOCTEHIIINE TOCTPOSHUS Ha MECTHOCTH, HEOOXOIMMBIE B PEATbHOM JKU3HHU.

BbINYCKHUK NOJLYYUN B03MONCHOCTb HAYYUMBCAL:

N300paxkaTh reoMeTpudecKre GUrypsl 0 TEKCTOBOMY H CUMBOJIBHOMY OIHCAHUIO;

CBOOOJHO ONEPUPOBATH YEPTEKHBIMU MHCTPYMEHTAMU B HECIIOKHBIX CITydasiX,

BBITIOJIHATH MTOCTPOEHUS TPEYTOJIBHUKOB, IPUMEHATHh OTAEIBHBIE METO/IbI IOCTPOEHUM HUPKYJIEM U
JIMHEUKOU U MPOBOJAUTH IPOCTEUIIINE UCCIIEN0BAHUS YUCIIA PELICHUN;

n300pakaTb TUIOBBIE TUIOCKHME (UTYphl W OOBEMHBIE Tejla C TIOMOIIBIO TMPOCTEUIINX
KOMITbIOTEPHBIX HUHCTPYMEHTOB.

B noBceHEBHOM XKW3HU U NIPU U3YYECHUU APYTUX TPEAMETOB:

BBITIOJTHATH MPOCTEUIITNE TOCTPOSHHS HA MECTHOCTH, HEOOXOAUMBIE B peabHON KU3HMU;

OIICHUBATH Pa3MePhl peaTbHBIX 00BEKTOB OKPYKAIOIIETO0 MHUPA.

HUCTOPUSA MATEMATHUKH

6blNYCKHUK HAYYUMCA.

OHI/ICBIBaTB OTACJIBHBIC BBIAAOITUCCS pe3yanaTLI, HOHy‘IeHHBIe B X0J€ pa3BI/ITI/IH MaTEMAaTUKH KaK HayKI/I,
3HATb HNPHUMEPLBI MATEMAaTUYCCKUX OTKpLITI/If/i n HUX aBTOpPOB, B CBA3U C OTE€YECTBEHHON U BCeMHpHOfI
UCTOpUEI;

IIOHUMATh pOHB MAaTEeMaTUKU B pa3BI/ITI/II/I POCCI/II/I.

6blNYCKHUK NOJYYUM 603MONCHOCMb HAYYUMbCA.!

XapaKTepPBOBaTB BKJIaJA BbIAAOMIUXCA MATCMATUKOB B PA3BUTUC MATCMATHUKU U UHBIX HAYYHBIX O6J'IaCTGﬁ;
IIOHUMATh pOHB MAaTEMaTUKU B paSBI/ITI/II/I POCCI/II/I.

ITO OKOHYAHHNH 8 KJIACCA:

I'EOMETPUYECKHUE ®UT'YPbI

6blNYCKHUK HAYYUMCA.:

U3BJIEKaTh MH(OpPMAIMIO O T€OMETPUYECKUX (PUTypax, MPEICTaBICHHYIO Ha yepTexaxX B SBHOM
BU/IE;

IOPUMEHSTH JJIsl pellieHHs 3a7jad reoMeTpuieckrue (paxThl, €ClIM YCIOBHS UX MPUMEHEHUS 3a/laHbl B
SABHOM (hopMme;
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pelaTh 3aJa4n Ha HaXOXKJICHHE T€OMETPUUYECKUX BEJIMYHMH M0 00pa3iiaM Wik alropuTMam.

B noBceTHEBHOM JKM3HU U ITPU U3YYCHUH JPYTHX IIPEIMETOB:

UCIIOJIb30BaTh CBOMCTBA F€OMETPUYECKUX (DUTYp JUISL PELICHUs TUIOBBIX 3a/1a4, BOSHHUKAIOIIUX B
CUTYalUsAX MIOBCEJHEBHON KU3HU, 3a1a4 IIPAKTHYECKOTO COACPKAHUS.

NOAYYUM 603MOINCHOCb HAYYUMbCA!

U3BJIEKaTh, UHTEPIPETUPOBATh U NPeoOpa3oBbIBaTh MH(GOPMALMIO O T€OMETPUYECKUX (Urypax,
IIPEJICTAaBICHHYIO HA YEePTEkKaxX;

IPUMEHATh TIeoOMEeTpUYecKrue (axkThl s pelleHus 3ajad, B TOM YHUCIE, IPeanoJaralouimx
HECKOJIBKO LIaroB PELICHUS;

(GbopMynHupoBaTh B IPOCTEHIINX CiIydasiXx CBOMCTBA U MPU3HAKU QUTYP;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHHUS;

BJIAJICTh CTAHIAPTHOM Kiaccu(uKkanuei miockux Guryp (TpeyrojabHUKOB U YEThIPEXYTOJIbHUKOB).
B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX [IPEIMETOB!

UCIIOJIb30BaTh CBOMCTBA T€OMETPUUYECKUX (UIYp JUIsl PELIeHUs 3ajjad MPaKTHUYECKOro Xapakrepa U
3a/1a4 U3 CMEKHBIX AUCLUILINH.

OTHOILIEHUA

NOAYYUM 603MOINCHOCb HAYYUMbCA.

OnepupoBaTbh HNOHATHAMM: NEPHEHIUKYIAP, HAKIOHHAs, MPOEKLMs, Mojodue Guryp, nogo0Hble
¢urypsl, NoJ00HBIE TPEYTOJIbHUKHY;

IPUMEHATH TeopeMy Dasieca U TEOpeEMY O IPONIOPLMOHAIBHBIX OTPE3Kax P PELICHNUH 33/]a4;
XapaKTepU30BaTh B3aUMHOE PACIIOJIO0KEHUE MPSMOI U OKPYXKHOCTH, IBYX OKpPY>KHOCTEH.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IIPEIMETOB:

MCII0JIb30BaTh OTHOIIECHUS JJIs PELLIEHUs 3a/]1a4, BOZHUKAIOIIUX B PEabHOM JKHU3HHU.

U3MEPEHUA U BBIYNCJIEHUA

6blNYCKHUK HAYYUmCs.:

OPUMEHATH (HOPMYIIBI IJIOMIATM U 00beMa, TUIOIAAN MOBEPXHOCTH OTIEIBHBIX MHOTOTPAHHUKOB
IIPYU BBIYMCIIEHUSAX, KOT'Z1a BCE IaHHBIE UMEIOTCA B YCIIOBUU;

npuMeHSITh Teopemy lludaropa ans BBIYMCICHHS [UIMH, PACCTOSHHM, TUIOIAACH B MPOCTEUIIHMX
CIIy4asix.

B noBceaHeBHOM KU3HU U IPU U3YYEHUH IPYTUX MIPEIMETOB!

BBIUNCIIATh PACCTOSHUSA HAa MECTHOCTHM B CTAHIAPTHBIX CUTyalusAX, IUIOHNIAAA B IPOCTEHIINX
CIIy4asiX, IPUMEHATh (POPMYJIbl B MPOCTEUIINX CUTYaLUSAX B IOBCETHEBHOM KU3HU.

NOAYYUM 603MONCHOCb HAYYUMbCA.

OnepupoBaTh NPEACTABICHUSAMH O IUIOIAAM, 00beME Kak BeIMuMHaMH. [IpUMEHSATh Teopemy
[Tugaropa, popmyssl miaomaau, odObeMa Mpu PEeIICHUH MHOTOLIATOBBIX 3a/1ad, B KOTOPBIX HE BCE
JTaHHBIE MTPEJICTABIICHBI SIBHO, a TPEOYIOT BRIUYUCIICHUH, OIEpUpOBaTh O0JIee MUPOKUM KOJTUIECTBOM
dbopMyn JUIMHBI, [JIOWAAM, OOBEMa, BBIYUCIATH XapaKTEPUCTUKU KOMOMHauMi  Quryp
(OKpY’)KHOCTEd M MHOTOYTOJIbHMKOB) BBIYUCIATH PACCTOSHUSA MEXAYy (GUIrypaMH, MPOBOIUTH
BBIUMCJIEHUS] HAa OCHOBE pABHOBEJIMKOCTH W PABHOCOCTaBIEHHOCTH; IPOBOJIUTH IPOCTHIE
BBIUUCIICHUS] Ha OOBEMHBIX Tesax; (OpMYJIHMpOBaTh 3aJjauyd Ha BBIYMCICHUE JJIUH, IUIOMIAJeH u
00BEMOB U pelaTh ux.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:

IIPOBOAMTDH BHIYUCIICHUS] HA MECTHOCTH;

OPUMEHATh (POPMYIBI MPH BBHIYMCICHUSX B CMEKHBIX YYEOHBIX IpeIMeTax, B OKpYXKarouel
JIEHCTBUTEIIBHOCTH.

I'EOMETPUYECKHUE IOCTPOEHUA

6blNYCKHUK HAYYUMCA.®

N300paxaTrh THUMOBBIE IUIOCKHE (QUTYpbl M (UTYpPHl B MPOCTPAHCTBE OT PYKU M C IIOMOIIbIO
MHCTPYMEHTOB.

B noBceiHEeBHOM KU3HU U MTPU U3YYEHUH IPYTHX IPEIMETOB:

BBINOJIHATH MPOCTEHIIINE TOCTPOEHUS HA MECTHOCTH, HEOOXOIMMBbIE B PEaTbHOM JKU3HU.
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ROJYYUM 803MONCHOCHIb HAYYUMBCAL:
N3o00pakats reomeTpudeckue (GUTyphl MO0 TEKCTOBOMY M CUMBOJIBHOMY OTITUCAHUIO;

CBOOOIHO OMEPUPOBATH YEPTESIKHBIMU HHCTPYMEHTAMHU B HECIIOKHBIX CITyJasXx,

n300pakaTh THUIIOBBIE IUIOCKHME QUTYPhI W OOBEMHBIE Tela C IOMOINBI MPOCTEHIINX
KOMIBIOTEPHBIX HHCTPYMEHTOB.

B noBcenHeBHOM KU3HU M IPU U3YYEHUU APYTHX MPEAMETOB:

BBITIOJTHSATH MPOCTEUIITNE TOCTPOCHHSI HA MECTHOCTH, HEOOXOAUMEBIE B PEATbHON KHU3HMU;

OIICHUBATH Pa3MepPhl peaTbHBIX 00BEKTOB OKPYXKAIOIIETO MHUPA.

HUCTOPUSA MATEMATUKHU

BbINYCKHUK HAYYUMCA!

OnuceIBaTh OTACIBHBIC BBIJAIONINECS PE3YIbTAThI, IOJIYICHHBIC B X0OJI€ PAa3BUTHSI MAaTEMATHKU KaK
HayKH;

3HATh MPUMEPHI MATEMATHYECKUX OTKPBITHIA M UX aBTOPOB, B CBS3U C OTCYECTBEHHON U BCEMUPHOMN
HCTOPUEH;

MOHUMAThH POJIh MATEMAaTUKH B pa3BuTuu Poccumu.

8bINYCKHUK NOLYYUM 803MONCHOCIb HAYUUMBCA.!

XapakTepu30BaTh BKJIAJ BBIJAIONINXCS MATCMATHKOB B Pa3BUTHE MATEMAaTUKH W WHBIX HAayYHBIX
obnacreii;

MOHUMAThH POJIh MATEMATUKH B pa3BuTuu Poccum.

ILnanupyemMble pe3yJbTATHI 10 pa3jiejiam:

Pasznen 7 Kiace

IIpocreiimme IIpueooums npuMepbl reomeTpuueckux ¢uryp. Onucviéams TOUKY, NPAMYIO,
reomerpuyeckue | OTPE3O0K, JIyd, YIroJl.

Dopmynuposams ONPENENECHUS U ULTIOCMPUPOSAMb TIOHATHUA.

OTpEe3Ka, Jy4a; PAaBHBIX OTPE3KOB, CEPEIMHBI OTPE3Ka, PACCTOSHUA MEXKIY
JBYMsI TOYKaMH, JOIOJHUTENbHBIX JIydel; yria, MpsMOro, OCTpOro, Tylnoro u
pa3BEPHYTOTO yIyia, pPaBHBIX YIJOB, OHCCEKTPHCH YIJla, CMEXHBIX U
BEPTUKAJIBHBIX  YIJIOB; IEPECEKAIOIIMXCA MPAMBIX, NEPHECHAUKYIIAPHBIX
NPSMBIX, MEPIEHINKYJApPA, HAKIOHHOM, PACCTOSHMS OT TOYKH 1O NPSIMOW;
ceoticmea: PacloIOKEHUST TOYEK Ha NPAMOM, U3MEPEHUS OTPE3KOB WM YIJIOB,
CMEXHBIX M BEPTUKAJIBHBIX YIVIOB, INEPIEHIUKYISAPHBIX IPSMBIX; OCHOBHOE
cBOWCTBO mpsiMOH. Kiaccuguyuposams yriwl. Jloxkazvieams: TEOPEMBI O
MIEPECEKAIOIINXCS MPSIMBIX, O CBOMCTBAX CMEKHBIX M BEPTUKAJIBHBIX YIJIOB, O
€AMHCTBEHHOCTH IPSIMOMW, MEPIEHANKYIAPHON NaHHOM (Cilydaid, KOTJa TOYKa
JEKUT Ha TaHHOU mpsiMoit). Haxooums JUMHY OTpe3Ka, TpalyCHYIO Mepy yria,
UCTONb3Yysl CBOWCTBA MX HM3MEpEeHHH. M300padxcamb ¢ TOMOIIBI0 YEPTEKHBIX
MHCTPYMEHTOB T€OMETpPUYECKHE (UTYpbl: OTPE30K, JIyd, YTOJI, CMEXHBIE U
BEPTUKAJIBHBIE YIUIBI, MEPHEHIUKYISAPHBIE MpPAMbBIC, OTPE3KH U JIYYH.
lloschamb, 9TO TAKOE AKCUOMA, ONIPECIICHUE.

Pewamy 3anaun Ha BBIYMCICHHME U J0KA3aTEJbCTBO, MPOBOJS HEOOXOIUMbIE
JIOKa3aTeJIbHBIC PACCYKICHUS

¢urypsr u mux
CBONCTBA

Tpeyroabuuku | Onucvbiéams CMBICT TOHATHUSA «paBHble (Urypsl». IIpuBoAUTE TpUMEpHI
paBHbIX Quryp. Pacnosnasamv u uzobpadxcams Ha 4YepTekax M PUCYHKaX
PaBHOCTOPOHHHME, pPaBHOOEAPEHHbIE, MPSIMOYTOJIbHBIE, OCTPOYTOJbHBIE,
TYNOYTOJIbHbIE TPEYTOJbHUKM W HUX JJeMeHThl. Kraccuguyuposamo
TPEYroJbHUKM 10 CTOpPOHaMm U yriam. @opmyauposams: onpeoeneHus.
OCTPOYTOJIbHOTO,  TYNOYTOJBHOTO, MPSIMOYIOJbHOIO, PaBHOOEIPEHHOTrO,
PaBHOCTOPOHHETO, Pa3HOCTOPOHHETO TPEYTrOJbHUKOB; OMCCEKTPHCHI, BBICOTHI,
MEeAMaHbl  TPEYroJbHWKA;  pPaBHBIX  TPEYrOJbHUKOB; CEPEeTUHHOTO
NEepIEHINKYIIspa; TepUMeTpa TPEYrojbHHUKA; C8olcmed: PaBHOOEIPEHHOTO
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TPEYroJIbHUKA, CEPEAMHHOIO NEPIECHIUKYIIpa OTPE3Ka, OCHOBHOIO CBOWCTBA
paBEHCTBA  TPEYIOJIbHUKOB,  NPU3HAKU.  PABEHCTBA  TPEYTOJILHUKOB,
PaBHOOEPEHHOIO TPEYrojbHUKA. /[oKa3vieams TEOPEMBL: O €IUHCTBEHHOCTH
IPSIMOM, NEPIIEHIUKYJIIPHON TaHHOM (Cilydaid, KOIr/ia TOUKa JIEKHUT BHE JaHHOMN
OpsAMOI);  TpU  HpPU3HAKA  PABEHCTBA  TPEYrOJbHMKOB;  IMPHU3HAKU
pPaBHOOEIPEHHOTO TPEYroJbHUKA; TEOPEMBl O CBOICTBAaX CEPEIUHHOTO
NEepIEHINKYIISApa, PAaBHOOEAPEHHOTO M PaBHOCTOPOHHETO TPEYrOJbHUKOB.
Pasvsacnuame, 4TO TaKOe TEOPEMa, OUCHIBATh CTPYKTYpY TeopeMbl. OObSCHATS,
KaKyl0 TEOpeMy Ha3bIBalOT OOpaTHOW NaHHOH, B YEM 3aKIIOYAETCS METO.
JI0Ka3aTeNbCTBA OT IMPOTUBHOrO. IIpUBOIUTE IpUMEpHl MCIOJIB30BAaHUS 3TOTO
METO/1a.

Pemats 3a1a4n Ha BBIYMCICHUE U JOKA3aTEIbCTBO

IMapasuesnbHbIe
npsimbie. Cymma
YIJIOB
TPeyrojbHUKA

Pacnosnasams Ha uepTexax napaienbHbie npsmble. F300paxarh ¢ moMoIb0
JUHENKM M yrojbHUKA NapajulejdbHble npsimble. Onucvieamv  yIIbl,
o0pa3oBaHHbIE MPHU MEPECCUCHUU IBYX MPIMBIX CeKyiiehd. Dopmyruposamo:
onpeoeneHus: TMapaIeIbHBIX NPSMBIX, PACCTOSIHUS MEXIY NapajliebHbIMU
NPSIMBIMHM, BHELIHErO yrjla TPEYroJIbHUKA, TMIOTEHY3bl U KaTeTa; CBOUCmea:
NapajuleJIbHBIX  HPSMBIX;  YIJIOB, OOpa30BaHHBIX MpPU  [E€PECEUEHUU
napajuieIbHbIX MPAMbBIX CEKYIIEH; CyMMBbI yJIOB TPEYTrOJIbHUKA; BHELIHETO yIJia
TPEYroJbHUKA; COOTHOILIEHUN MEXAY CTOpPOHAMHM M YyIJIaMH TpPEyroJIbHUKA;
MPSIMOYTOJIBHOTO TPEYrOJbHUKA; OCHOBHOE CBOMCTBO MapaUIeNIbHBIX MPSMBIX;
NpusHaKy. — TApaJUIeIbHOCTH  MPSMBIX,  pPaBEHCTBA  IMPSAMOYIOJbHBIX
TPEYrOJIbHUKOB. /[OKA3b18amb: TEOPEMbI O CBOMCTBAX NapaJlICIbHBIX MPSIMBIX,
0 CyMME YIJIOB TPEYTOJbHHKA, O BHEIIHEM YIJIE€ TPEYrOJIbHUKA, HEPABEHCTBO
TPEYrojibHUKA, TEOPEMbl O CPaBHEHUH CTOPOH M YIJIOB TPEYroJbHUKA,
TEOPEMBbl O  CBOMCTBaX MPSAMOYIOJBbHOIO  TPEYrOJbHUKA, IPHU3HAKU
HapauIeJIbHBIX IPSIMbIX, PABEHCTBA MIPSMOYTOJIbHBIX TPEYTrOJbHUKOB.

Pewams 3a1aun Ha BBIYMCIEHUE U JOKA3aTEIbCTBO

OxpyxHOCTH H
KPYT.
I'eomerpuueckue
MOCTPOEHU S

lloachamy, 4TO Takoe 3ajada Ha IOCTPOCHUE; TEOMETPUUYECKOE MECTO TOUEK
(I'MT). IpuBoaute npumepsl I MT. Hz06pasccams Ha pUCyHKaX OKPY>KHOCTb
U €€ DIEMEHTHI; KacaTelIbHYI0 K OKDPYXKHOCTH; OKPY>KHOCTb, BIIMCAHHYIO B
TPEYroJbHUK, U OKPYKHOCTh, OMMMCAHHYIO OKOJI0 Hero. OmnuchIBaTh B3aMMHOE
pacIoNio’)KEHHE OKPY)KHOCTH U NpsAMON. Dopmyruposamv: onpedeneHus.
OKPY’KHOCTH, KpyTra, UX JJIEMEHTOB; KacaTeJIbHON K OKPYKHOCTH; OKPY>KHOCTH,
OIIMCAaHHOM OKOJIO TPEYIOJIbHHUKA, U OKPYKHOCTH, BIIMCAHHON B TPEYIOJIbHUK;
ceolicmea: CepeIMHHOrO mepreHaukysipa kak ['MT; OuccekTpuchl yria Kak
I'MT,; xacarenbHON K OKpYKHOCTH; IMAaMETpa U XOPJbl; TOUKH IEPECEUCHUs
CEepPEIMHHBIX IEPIEHIUKYIISIPOB CTOPOH TPEYIOJbHHMKA; TOYKU IEPECEYCHUS
OMCCeKTpPUC YITIOB TPEYroJbHUKA; MpusHaku KacaTeabHOU. /[lokazvieams:
TEOpEMBbl O CEpeAMHHOM MepHeHIuKymnspe u Ouccekrpuce yria kak [MT;
0 CBOMCTBaxX KacaTeabHOW; 00 OKpPY)KHOCTH, BIIMCAaHHOM B TPEYrOJbHUK,
OIIMCaHHOM OKOJIO TPEYrOJIbHUKA; IIPU3HAKKU KacaTeNbHOWU. Peuwiams OCHOBHBIE
3a/layd Ha TOCTPOEHUWE: IOCTPOCHHE YIja, PABHOTO JaHHOMY; ITOCTPOEHHE
CEpPEIMHHOIO IEPHEHAMKYJIApa JaHHOIO OTpe3Ka; IOCTPOCHHUE IIPSIMOI,
MIPOXOJSIIEH 4Yepe3 NaHHYK TOYKY M NEPHEHAMKYJIIPHON AAHHOW NPSAMOMN;
MOCTPOCHHE OMCCEKTPUCH JAHHOTO YIJIa; MOCTPOCHHUE TPEYroJbHHUKA M0 JBYM
CTOpPOHaM M yIJIy MEXJIy HHMMH; IO CTOPOHE M JBYM NpPHIEKAIIUM K HEU
yraam. Pemate 3anaun Ha noctpoerne merongoM I'MT. Cmpoums TpeyroabHuK
10 TPEM CTOPOHAM.

Pewams 3a1aun Ha IOCTPOCHUE, TOKA3ATEIBCTBO U BIYUCIICHUE.

Bvioensimy B yCIOBUHU 3a7]a4yl YCIIOBHE U 3aKIFOUYEHUE.

Onupasich Ha YCJIOBHE 3aJaud, H1posoOums HEOOXOAHWMBIE JOKa3aTelbHbIe
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paccyXIeHHUs.
Conocmasnsims IOTyYEHHBIH PE3yJIbTaT C YCIOBUEM 3a1a4H.

Paznen 8 kiacc

I'naBal lloacnams, UYTO Takoe 4YETHIPEXYroJbHUK. ONUCHIBATH  3JIEMEHTHI
YeTbIPEXyrob- YeThIPEXYTOJIbHUKA.

— Pacnosnasams BbINyKIIbIE U HEBBITYKIIbIE YETHIPEXYTOJIbHUKH.

H306pasxcames M HAXOAUTH HA PUCYHKAX YETHIPEXYTOJILHUKHM PA3HBIX BUJOB
U UX DJIEMEHTHI.

Dopmynuposams:

onpeoeneHus. napajuiesnorpamma, BBICOTBI napajuiesorpamma;
NpsIMOYTOJIbHMKA, pomOa, KBajpara; CpeJHEll JUHUM TPEYroJbHUKA;
Tpamnenuu, BBICOTHI TpaIelud, CPeAHEH JMHUU Tpamneluu; LEHTPAIbHOIO
yria OKPYXHOCTH, BIHCAHHOTO YyIja OKPYXHOCTH; BIHCAaHHOTO H
OMHUCAHHOTO YETHIPEXYTOJIbHUKA,

ceoticmea: mapaiieniorpaMmma, IpsSMOyrojibHUKa, pom0a, KBaapaTa, CpeTHUX
JUHUANA TPEYroJbHUKA W TPANElMH, BIMCAHHOTO YIJIa, BIHMCAHHOTO U
OIMKMCAHHOTO YEThIPEXYTONbHUKA;

npusHaKy: Tapajiie]orpaMMa, OpsSMOYroJibHHKa, pomOa, BIMCAHHOTO H
OIMKMCAaHHOTO YETHIPEXYTOIbHHKA.

/loka3vieams: TEOpEMBbl O CyMME YIJIOB YETBIPEXYTOJIbHUKA, O I'PaTyCHOMN
Mepe BIHCAaHHOTO YIJIa, O CBOMCTBaX M IMpH3HAKax MapauieorpaMmma,
MPSIMOYTOJIbHUKA, pOMOa, BIIMCAHHOTO U OMTMCAHHOTO YE€THIPEXYTOJIbHUKA.
IIpumenamos M3ydeHHBbIE OIpPEAETCHUs, CBOMCTBA M MPU3HAKU K DPELICHUIO
3aj1a4

I'maBa 2 IlomobOue
TPeyroJbLHUKOB

Dopmynuposamn:

onpedeneHue OJOOHBIX TPEYTroJIbHUKOB;

ceoticmea: ~ MEAMAH  TPEYrojlbHUKA,  OUCCEKTPUCHI  TPEYroJIbHUKA,
MEPECEKAIOIINXCS XOP/I, KACATEIbHOW U CEKYIIEH;

npu3HaKu OO0 TPEYTOJIbHUKOB.

Jlokaszvleamo.:

meopemul: daneca, 0 MPONOPIHOHAIBHBIX OTpPe3KaxX, O CBOMCTBAaX MenuaH
TpEeYrojbHUKa, OUCCEKTPUCH] TPEYTOJIbHUKA;

ceoticmea: TIepeceKaroInXcsl XOpl, KacaTeIbHOM U CeKyIIeH;

npu3Haxky NoJo00usl TPEyroJIbHUKOB.

Ilpumensmy M3ydeHHbIE ONpEIENEHHs], CBOMNCTBA M MPHU3HAKH K PEIICHHIO
3a/1a4

I'maBa3 Pelnenune
NPAMOYT0JIbHBIX
TPeyroJibHHUKOB

Dopmynuposamu:

onpeodenieHusi; CUHYCa, KOCHHYCA, TaHT€HCA, KOTAaHT€HCa OCTPOro yrja
MPSIMOYTOJIBHOTO TPEYTOIbHUKA;

c60lCcmea:; BBIPAXKAIONINE METPUYECKHUE COOTHOIICHUS] B TMPSIMOYTOIHLHOM
TPEYroJbHUKE ¥ COOTHOILICHUS MEXKIy CTOPOHAMH M 3HAYCHHUSIMH
TPUTOHOMETPUIECKHUX (QYHKIIHH B MPSAMOYTOJIHLHOM TPEYTOIbHHKE.
3anucvieams TpUroHOMETpUYECKHE (POPMYJIBI, BBIPAXKAIOIINE CBSI3b MEXKIY
TPUTOHOMETPUIECKUMH (PYHKITUSIMU OHOTO M TOTO e OCTPOTO yria.
Pewams npsiMOyTroJibHbIE TPEYTOJIbHUKH.

Jlokazvlieamo.

meopemy O METPUUYECKUX COOTHOLIECHUSX B MPSIMOYTOJbHOM TPEYrOJIbHUKE,
teopemy [Iudaropa;

Gopmynsi, CBI3BIBAIOIINE CHHYC, KOCHHYC, TAHI'€HC, KOTAHTE€HC OJHOTO U
TOTO € OCTPOTO yIJia.
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Bvl6o0ums 0CHOBHOE TPUTOHOMETPHYECKOE TOXKJISCTBO W 3HAYCHHS CUHYCA,
KOCHHYCA, TAaHT€HCA U KOoTaHreHca juist yrioB 30°, 45°, 60°.

Ilpumensimo WM3y4YCHHBIC ONPEICIICHUS, TCOPEMbl M (POPMYJIBI K PEIICHHIO
3a7a4

I'naBa4 IloacHuamp, 4TO TaKOE IUIOLIAJb MHOTOYT'OJIbHUKA.
Muoroyroibaukn. | ONHCBHIBATG MHOTOYTOJNBHHK, €O OJIEMEHTBI; BBINYK/IBIC U HEBBIIYKIIBIC
ILromans MHOT'OYT'OJIbHUKHU.
MHOTOYTO/IBHHKA N300paxaTh U HaXOIUThH Ha PHCYHKAX MHOTOYTOJNBHHK I €O IEMEHTL
MHOT'OYI'OJIbHUK, BIIMCAHHBII B OKPYXHOCTb, U MHOI'OYTOJIbHUK, OIIMCAHHBIN
OKOJIO OKPYKHOCTH.
Dopmynuposamy:
onpedejieHysi; BIUCAHHOTO W ONHCAHHOIO MHOTOYIOJbHUKA, IUIOLIAIN
MHOT'OYTI'OJIbHUKA, PABHOBEIMKHUX MHOT'OYTOJIbHUKOB;
OCHOBHbIe c80licmaa TUIOIIaId MHOTOYTOJIbHUKA.
/loka3vlieams: TEOPEMBI O CYMME YIJIOB BBIIIYKJIOIO 71-YIOJbHHUKA, TUIOIIAIN
MPSIMOYTOJIbHHKA, IIOMIAAN TPEYTOIbHUKA, TUIOIIAIU TPaNeUH.
Ilpumensms M3ydEHHBIE ONPENEICHUS, TEOPEeMBbl U (OPMYJBl K PEIICHHIO
3aza4
Pazpen 9 kjacc
I'naBa 1. | Qopmynuposamy:
Pemenue onpeodenenuys: CUHyca, KOCUHYCa, TAHTeHCa, KoTaHreHca yria ot 0° 1o 180°;
TPeyroJaLHHKOB €601icmE0o CBS3M JUIMH TUaroHalieil ¥ CTOPOH HapasuieJorpaMma.
Dopmynuposams N Pa3bsCHATH OCHOBHOE TPUTOHOMETPUYECKOE TOXK/IECTBO.
BbruucnsaTe 3HaueHUE TPUTOHOMETPUYECKOM (YHKIMH Yrila M0 3HAYEHHUIO
OJTHOM M3 €T0 3aJaHHBIX ()yHKIIHH.
Dopmynuposams 1 N0Ka3bIBaTh TEOPEMbI: CHHYCOB, KOCUHYCOB, CIICICTBHUS
U3 TEOpeMbl KOCHHYCOB U CHHYCOB, O IUIOIIAQJUM OIMCAHHOI'O
MHOT'OYT'OJIbHUKA.
3anucviéams W [0Ka3bIBaTh  (OpPMyNbl Uil HAXOXKJAEHUS IJIOLIAAU
TPEYroJabHUKA, PAJUYyCOB BIMCAHHOM W  ONHMCAHHOM  OKPYXHOCTEU
TpeyroJbHUKA.
Ilpumensimy M3ydeHHBIE ONpEAETIeHUs, TeopeMbl U (POPMYJIbl K PEIICHUIO
3a/1a4y
I'naBa 2. lloachuamp, 4YTO Takoe LEHTP W LEHTPaJbHBIM yrojl MPaBHIBHOTO
IpaBuIbHBIE MHOTOYT'OJIbHUKA, CEKTOP M CErMEHT KpyTa.
MHOroyroabuuku | PoPMyIUposams:
onpeoeneHue MPaBUILHOTO MHOTOYTOJIbHUKA,
c6olicmea NPaBUIbHOIO MHOTOYTOJIbHUKA.
/loxazvieams CBOWICTBA NPABWIIBHBIX MHOTOYT'OJIbHUKOB.
3anucvieame 1 pazbACHATH (OPMYIIBI ITHUHBI OKPYKHOCTH, TUIOIIAAN KPYTa.
3anucvliéams W N0Ka3bIBaTh (GOPMYJBl JUIMHBI JyTH, IUIOIIATU CEKTOpa,
dopMynbl Ui HAXOXKACHUS PpPAAMYyCOB BIHMCAHHOW M ONHCAHHOMN
OKpPYKHOCTEH MPaBUILHOTO MHOTOYTOJIbHUKA.
Cmpoums ¢ TIOMOIIBIO LUPKYJIS U JIMHEWKH HpPAaBWIBHBIE TPEYTOJIbHUK,
YEeTBIPEXYTOJIbHUK, IECTUYTOIbHHUK.
Ilpumensimy M3ydeHHBIE ONpEAETCHUS, TeOpeMbl U (POPMYJIbl K PEIICHUIO
3a1au
I'nasa 3. Onucvieamsv PAMOYTOIBHYIO CUCTEMY KOOPUHAT.
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JexkapToBbl
KOOPAMHATHI HA
ILUIOCKOCTH

Dopmynuposams: ONpENENEHNE YpaBHEHUS (QUTypbl, HE0OXOIUMOE W
JIOCTAaTOYHOE YCIIOBUS NMApaJICIIbHOCTH JIBYX HPSMBIX.

3anucviéams 1 KOKa3bIBaTh (HOPMYIBI PACCTOSHUS MEXIY ABYMS TOUKAMH,
KOOPJHMHAT CEPEANHBI OTPE3Ka.

Bvi600ums ypaBHEHHE OKPY)KHOCTH, 00IIlee ypaBHEHHE MPSIMOH, ypaBHEHHE
IPSMOH C YTTIOBBIM KO3 (QUITUEHTOM.

Hoxa3zvieams HEOOXOAUMOE U JOCTATOYHOE YCIOBHE MapaLICIbHOCTH JBYX
IPSMBIX.

Ilpumensms M3y4EHHBIE ONPENCICHUS, TEOPEMbl U (OPMYIBI K PELICHUIO

3aJa4

I'naBa 4.
BekTops!

Onucelgamsp TMOHATHSI BEKTOPHBIX M CKAISIPHBIX BeJIMUMH. WurocTpupoBath
MOHSTHE BEKTOPA.

Dopmyauposamy:

onpeoeneHus: MOIYNA BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB, PAaBHBIX
BEKTOpPOB, KOOPJMHAT BEKTOpA, CYMMbI BEKTOPOB, Pa3HOCTH BEKTOPOB,
MIPOTUBOIMOJIOKHBIX BEKTOPOB, YMHOXKEHHSI BEKTOpa Ha YHCIIO, CKaJISPHOTO
MIPOU3BEICHUS BEKTOPOB;

ceéoticmea: PaBHBIX BEKTOPOB, KOOPJIWHAT pPAaBHBIX BEKTOPOB, CIIOKEHUS
BEKTOPOB, KOOPJIMHAT BEKTOpPA CYyMMBI U BEKTOpA Pa3HOCTH JIBYX BEKTOPOB,
KOJUTMHEAPHBIX BEKTOPOB, YMHOXXEHUS BEKTOpa Ha YHCIO, CKaJsPHOTO
MIPOU3BENICHUS IBYX BEKTOPOB, MEPIEHIUKYIISIPHBIX BEKTOPOB.

lokazvieamsb TEOPEMBI: O HAXOXKJIECHUH KOOPJIUHAT BEKTOPA, O KOOPAMHATAX
CYMMBI U Pa3HOCTH BEKTOPOB, 00 YCIIOBUU KOJUIMHEAPHOCTH JABYX BEKTOPOB,
0 HAXOXJACHUM CKAJISAPHOTO IPOU3BEACHUS IBYX BEKTOPOB, 00 YCIOBHUH
MEPIEeHIUKYISIPHOCTH.

Haxooums KOCUHYC yrila MEXy IByMSI BEKTOPAMH.

Ilpumensams W3ydeHHbIE OMpPENEICHUs, TEOPEMBbl U POPMYIbl K PELICHUIO
3a/1a4

I'nasa 5.
I'eomeTpuueckne
npeodpazoBaHus

IIpusooums ipumepsl ipeoOpazoBanus GUryp.

OnuceiBath mpeoOpa3zoBaHus (Uryp: MapauIeNbHBI TEpeHoc, oceBas
CUMMETpUS, LIEHTpaIbHasi CHMMETpPHUSI, IOBOPOT, TOMOTETHUS, T0100H€.
Dopmynuposamn:

onpeodeneHus:  JBWKEHHS; PaBHBIX (QUTYP; TOYEK, CHUMMETPHUYHBIX
OTHOCHUTENIBHO TMPSAMOK; TOYEK, CHUMMETPUYHBIX OTHOCUTEIBHO TOUKH;
(GuUrypsl, UMEIONIEH 0Ch CUMMETPUH; (PUTYPBI, UMEIOIIEH IIEHTP CUMMETPUH;
NoJ00HBIX (HUryp;

ceoticmea: JBWXKEHHUS, MapajuleIbHOTO TIepeHoca,
LHEHTPaJIbHOW CUMMETPUHU, TOBOPOTA, TOMOTETHH.
Jloxazvieams TEOPEMBI: O CBOWMCTBAaxX MapaJJIEIbHOTO IEPEHOCa, OCEBOM
CUMMETPHUHU, IEHTPAJIbHOM CHMMETPUHU, TIOBOPOTA, TOMOTETHUHU, OO
OTHONICHUH TUIONIa/Iel TOJOOHBIX TPEYTrOJIbLHUKOB.

Ilpumenames M3y4eHHbIE ONPENEIICHUs, TEOpPEMbl U (POPMYNBI K pEHICHHUIO
3a/1a4

OCEBOM CHUMMETpPHH,

IloBTOpPEHNE UM
CHCTEeMATH3ALHA
y4eOHOro
MaTepuaia

PaGoras mo mnaHy, cBepSATh CBOM JEHCTBUS C LEIbIO U,
HEO0OXOAMMOCTH, MCTIPABJIATH OIIMOKH CAMOCTOSATEIBHO;
CoBepuieHCTBOBATH CAMOCTOSITENILHO BRIPAOOTAHHBIE KPUTEPUH OIEHKU;
OTcranBaTh CBOIO TOUYKY 3PEHHS, IPUBOAUTH apTYMEHTHI, TOATBEPKIAs X
dakramu;

-BBIICTISIIOT W (OPMYJTUPYIOT TMO3HABaTeabHYIO 1eib. (OCO3HaHHO |
MPOU3BOJIBLHO CTPOSIT pPEUYEBbIE BBICKA3bIBAHMUS B YCTHOM M MHCHbMEHHOM

dbopme

npu
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- CTaBHUTH y4eOHYIO 337a4y Ha OCHOBE COOTHECCHHS TOTO, UYTO yXKE U3BECTHO
U YCBOCHO, U TOT'0, UTO €I€ HEU3BECTHO

- C JIOCTaTOYHOM TIOJHOTOH M TOYHOCTHIO BBIPAXKaTh CBOM MBICIH B
COOTBETCTBHUH C 337[a4aMH U YCIOBUSMHU KOMMYHUKALIUU

-BBIICJIATh W OCO3HABaTh TO, YTO YK€ YCBOGHO M YTO €IIE IOJUICKHUT
YCBOEHHIO, 0CO3HABATh KAYECTBO M YPOBEHb YCBOCHHS

- CTPYKTYpPHPOBATh 3HAHUS

-BBIPAKaTh CMBICJI CHUTYallUd Pa3IMYHBIMH CPEICTBAMH (PUCYHKH, CXEMBI,
CHUMBOJIBI, (POPMYIIBI).

Conep:xanue Kypca reomerpun 7-9 kjiaccon

I'eomerpuueckue Gpurypsl

@urypsl B reoOMETPUU U B OKPYKAIOIEM MHUPE

['eomerpuueckas purypa. @opMupoBaHUE MPEICTABICHUI 0 METAIPEAMETHOM HOHATHH «pUTypay.
Touka, TMHUA, OTPE3OK, MpsAMasi, JTy4, JoMaHasl, INIOCKOCTh, YToJl, OMCCEKTpHUca yria u ee CBOMCTBa,
BH/IbI YIVIOB, MHOI'OYTI'OJIbHUKH, KPYT.

OceBast cuMMeTpHsl reoMeTpudeckux Guryp. LleHTpanbHas cuMMETpuUsi TeOMETPUYECKUX QUTYD.
MHOroyroJbHUKHU

MHOroyronbpHMK, €ro 3J€MEHTBl M €ro CBOWCTBA. Pacrno3HaBaHMe HEKOTOPBIX MHOIOYI'OJbHUKOB.
Buinyknvle u negvinykiavie Mno2oy2oavHuky. 1IpaBuiIbHbIE MHOTOYTOJIbHUKY.

Tpeyronsuuku. Bricota, Mennana, OuccekTpuca, CpeiHss JUHUS TpeyroibHUKa. PaBHOOE peHHBII
TPEYrOJIbHUK, €ro CBOMCTBA M IpU3HAKU. PaBHOCTOPOHHMI TpeyronbHUK. [IpsAMOyronbHBINM,
OCTPOYTOJIbHBIN, TYNOYTOJBHBIM TpPEyrojbHUKHU. BHemHue yrnsl TpeyroiabHuka. HepaseHcTBO
TPEYrOJIbHUKA.

YetpipexyronbHuku.  Ilapamnenorpamm, pomO,  NpsMOYrojibHHMK,  KBajpaT,  Tpameumus,
paBHOOenpenHasi Tpameuus. CBOWCTBA M MPU3HAKK Mapajuiesorpamma, pomo0a, mpsiMOyrojbHHKa,
KBaJpara.

OKpyKHOCTB, KPYI

OKpy’>KHOCTb, KPYT, UX DJIEMEHTBHI U CBOWCTBA; LIEHTPAJIbHBIE U BNMCAHHbIE Yyribl. KacatenbHas u
cekywasi K OKPYKHOCTH, ux ceoucmeda. BrncaHHbIE M ONHWCAHHBIE OKPYXKHOCTH IS
TPEYTOJIbBHUKOB, YETHIPEX YT OJIbHUKOB, IIPABUIIBHBIX MHOTOYI'OJIbHUKOB.

I'eomeTpuueckne purypsli B npocTpancTse (00beMHbIE TeJia)

MHOrorpaHHMK M €ro dJeMeHThl. Ha3BaHus MHOTIOIPAaHHMKOB C pPa3HbIM IIOJIOKEHUEM H
KOJIMUECTBOM rpaHeil. IlepBuuHble npeacTaBIeHus 0 NupaMu/ie, mapaienenumnee, npusMe, chepe,
miape, HUIUHAPE, KOHYCE, UX 2JIEMEHTaX U MPOCTEHIINX CBOMCTBAX.

Omnowenusn

PasencrBo puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [Ipr3HAKN paBEHCTBA TPEYTOJIbHUKOB.

IHapaniaeJbHOCTh NPAMBIX

[TpusHakyn M CBOMCTBAa NapajUIeNbHBIX NpsMBIX. Akcuoma mnapaiensHocTH EBximpa. Teopema
Qaireca.

IlepnenauKyAsIpHbIE NPAMbIE

[Ipssmoit yron. Ilepnenaukysip k npsmoi. Haknonnas, npoeknus. CepeInHHBIN MEPIEHIUKYISP K
oTpe3ky. CBOMCTBa U IPU3HAKU MEPIIEHIUKYJIIPHOCTH.

ITonodue

[TponopunonanbHbIE OTpe3kH, nogodue ¢puryp. Ilogobusie Tpeyronpuuku. [Ipuznaku nogoodus.
B3anmHoe pacnosiokeHre npsiMOd U OKPYKHOCTH, ABYX OKPYKHOCTE.

HN3mepenus ¥ BbIYMCICHUSA

Beanunnbl

Ilonstue Benuuunel. mHa. M3mepenue nnuHbel. EquHunel usMepenus JIMHbL BennduHa yria.
I'panycnas mepa yria.
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[TonsiTHe O TMJOMmAAM TUIOCKOW (UTYphl U ee cBoicTBax. M3mepenue miomaaen. EguHuUIb
W3MEPEHUS TUIOIA/IHN.

[TpencraBnenne 06 oObeMe U ero cBoicTBax. Mi3mepenue ooObema. EnuHuUIbI n3MepeHust 00bEeMOB.
N3mepeHusi u BbIYUCTCHUSA

NHcTpymMeHTBl Juisi U3MEPEHUH M TMOCTPOCHMM; HM3MEpPEeHUE U BBIYUCICHUE YIJIOB, JJIMH
(paccrosinuii), tomaznei. TpuroHoMmerpudyeckne (YHKIIMM OCTPOTO yria B HIPSIMOYTOJbHOM
TpeyrojabHUKe TpuUroHomMeTpudeckue (QYHKIUH TYINOro yrjia. BbBIMHCICHHE 3JIEMEHTOB
TPEYTrOJbHUKOB C HCIOJb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOIIEeHUH. DopMynsl 1uiomaau
TPEyroJIbHUKA,

napajjieiorpaMMa M €ro YacTHBIX BHJOB, (OPMYINbBI UIMHBI OKPYXHOCTH W IUIOMIATH KpyTa.
CpaBHenue u BbeluucieHue Momanei. Teopema IIudaropa. Teopema cunycoB. Teopema
KOCHHYCOB.

Paccrosinus

Paccrosiaue mexy Toukamu. PaccTosiHue oT Touku A0 npsMoi. Paccrosiane Mexay Gpurypamu.
I'eomeTprueckue nocrpoeHnst

["'eomeTpryeckue NoCTpOEHUs AJIsl WILTIOCTPALIMK CBOMCTB Fr€OMETPUUECKUX (UTYD.

NHcTpyMeHTBI 11 MOCTPOCHMUM: UUPKYJb, JIMHEWKa, yroibHUK. Ilpocreiimme mnoctpoeHus
LHUPKYJEM U JIMHEUKOW: IOCTpOEHHE OWMCCEKTPUCHl YyIjla, MNEpIEeHAUKYJspa K MpsAMOH, yria,
PaBHOIO JaHHOMY,

[TocTpoeHne TpeyrojbHUKOB IO TPEM CTOPOHAM, JIBYM CTOPOHAM U YIJIy MEXIY HUMH, CTOPOHE U
JBYM IIPHJICKAIIUM K HEW yIilaM.

[enenue orpe3ka B JaHHOM OTHOIIEHUH.

I'eomeTprueckue npeodpazoBaHus

IIpeoOpazoBanusn

[Tonstue npeobOpazoBanus. llpencraBieHne 0 MeETaNpPeIMETHOM IMOHSATHH <IIPEOOPA3OBAHUE.
[Tomo6wue.

JABuxeHnust

OceBast 1 IEHTpalibHAas CUMMETPUs, TIOBOPOT U TMapasuieNbHbIN niepeHoc. KoMOnHanum IBHKEHUIMA
Ha MJIOCKOCTH U UX CBOMCTBA.

BekTOopbl M KOOPAUHATHI HA NJIOCKOCTH

BekTops!

[TonsiTue BekTOpa, ACUCTBUS HAJl BEKTOpPAMHM, MCIIOJIb30BaHHE BEKTOPOB B (pU3MKE, pa3iokKeHHE
BEKTOPA Ha COCTABJISIOLINE, CKAIIPHOE TPOU3BEICHUE.

Koopannarsi

OCHOBHbIE TTOHATHUS, KOOPJIMHATHI BEKTOPA, PACCTOSIHUE MEXy TOUKaMH. KoopauHaThl cepeauHbl
oTpe3Ka. YpaBHEHUS QUTYp.

[IpuMeHeHre BEKTOPOB U KOOPAUHAT ISl PELIEHUs TPOCTEUIINX T€OMETPUUECKUX 3a]1a4.

HUcTopusi MaTeMaTUKHU

BoO3HUKHOBEHHE MaTeMaTHMKU KaK HayKu, 3Tambl €e pa3BUTHSA. OCHOBHBIE pa3/iefibl MaTEMaTHKH.
Boigaromuecs MaTeMaTHKY U MX BKJIAJ B pa3BUTHE HAYKH.

[TosiBneHre MeToAa KOOPAMHAT, MO3BOJSIONIETO MEPEBOIUTh M€OMETPUUYECKHE OOBEKTHI Ha S3bIK
anreOpsl. [losBnenue rpadukoB dynkumii. P. Iekapt, 1. @epma. [Ipumepsl pa3nuuHbIX CHCTEM
KOOpJUHAT.

Ot 3emnenenus k reometpur. [ludarop n ero mkona. @anec, Apxumen. [lnaton u Apucrorens.
[locTpoeHre mnpaBMIIBHBIX MHOTOYrOJbHUKOB. Tpucekuus yrma. KBaaparypa kpyra. YaBoeHue
ky0a. Mctopus uucna m. 3omnoroe ceuenue. «Hawanma» EBkmupa. JI Oiinep, H.M.JloGaueBckuid.
HcTopus nsaToro nocrynara.

['eomeTpus u uckyccTBo. I'eomeTpuyeckie 3aKOHOMEPHOCTH OKPYKAIOILIEro MUpa.
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AcTtpoHomust U reoMeTpus. Uto m kak y3Hanu AHakcarop, OparocheH u Apucrapx o pasmepax
Jlynsel, 3emnu u Connua. Paccrosnus ot 3emnu 10 Jlynsl u Connna. M3mepenue paccTosHust OT
3emun 10 Mapca.

YyeoHo-TeMaTH4YeCKHil IJIaH

Ne | HazBaHnue TemMbl KosmuectBo | Kosmnuecrso
4acoB KOHTPOJIbHBIX
padort
7 Raace
1 | HauanbHble reOMETpHYECKHE CBEICHHS 13 1
2 | TpeyrojabHUKH. 17 1
3 | [TapauienbHbie OpsIMbIE 13 1
4 | CooTHOLIEHUS MEXAY CTOPOHAMU U yIilaMu 13 ’
TpeyrojabHUKa
5 | IloBropenue 7 1
Hroro 68 6
8 kaacc
1 | BBojiHOE MOBTOpEHME 2
2 | YeTplpexyroJbHUKU 14 1
3 | Ilnomans 14 1
4 | IlogoOHbIe TPEYrOIbHUKU 20 2
5 | OkpyXHOCTb 16 1
6 | IloBTopenue 2 -
Wroro 68 5
9 kJaacce
1 | BBojiHOE MOBTOpEHME 2
2 | BexTopsl 8 -
3 | Merog koopauHaT 10
4 | CooTHOLIEHHE MEXAY CTOPOHAMM U yrjamu 11
TpeyroybHUKa. CKaJIsipHOE MPOU3BEJIEHUE BEKTOPOB
S | /InuHa OKPYKHOCTH M ILIOIIAJb Kpyra 12 1
6 | JIBmxeHus 8
7 | HauanpHbIC CBEACHUS U3 CTEPECOMETPUH 8 -
8 | O6 akcroMax MJIaHUMETPUU 2 -
9 | IloBropenue. Pemenue 3anau 7 -
Hroro 68 4
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