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10 reoMeTpuu
YpoBeHb 00yueHUS - OCHOBHOE 0011ee o0pa3oBaHue, 7 - 9 Kacchbl.

KomaunuectBo yacoB —204 4gaca

Vuaurenst - TosiomeBa Bepa BiaagumuposHa,
IHapacoukas TaTbsiHa AJIeKCAHAPOBHA.

[Iporpamma paspaboTaHa Ha oCHOBE (eaepajbHOM 001Ie00pa30BaTeIbHON MPOrpaMMBbI 10 ajiredpe, BKIKYEHHOI B coep:KaTeIbHbIH
pa3iesl OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 0011ero oopaszoBanusi «I'eomerpus. COopHuk pabouux nporpamm. 7—9
KJIacChl : Mocooue i yuuTenen oomeo0pazoBaTebHON opranuzanuii / [coctaButenb T. A. bBypmuctposa].— M. : [Ipocsemienune, 2018.



IlosicHuTeILHAA 3aIMCKA

Pabouas mporpamma cocraBjeHa Ha OCHOBE MPUMEPHON HpOrpaMMmbl Mo ainredpe, BKIOYCHHOW B COJEp)KaTeIbHBIA pa3fes MPUMEPHOW OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHus, U aBTOPCKOH mporpammbl «I'eomeTpus. COOpHUK pabouux mporpamMM. 7-9 KIIacChl: MOCOOUE IS
yUHUTENIeH 001eo0pa3oBaTenbHbIX opranu3anuii/ coct. T.A. Bypmuctposa. — 2 uzn., nopad. — M.: IIpocBemenue, 2018.

Pabouue nporpammbl OCHOBHOTO 001Iero 00pa3oBaHUs 10 TEOMETPUHN COCTaBIEHBI HA OCHOBEe DYyHITaMEHTAIILHOTO SiApa coJiep>KaHus o01iero oopasoBanus u
TpeOGoBaHuii kK pe3ysbTaTaM OCBOCHHS OCHOBHOM 00IIe00pa30BaTebHONM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMs, MpeACTaBiICHHBIX B DenepalbHOM
roCy/IapCTBEHHOM OOpa30BaTENbHOM CTaHAapTe 00Iero odpa3oBaHusa. B HHUX TakkKe yYHUTHIBAIOTCS OCHOBHBIC HJIeW M ToNoKeHus [Iporpammel pa3BuTus U
(dhopMUPOBaHUS YHUBEPCATHHBIX YICOHBIX JCHCTBHIA ISl OCHOBHOTO OOIIET0 00pa30BaHUs.

OBnazseHre yyallMMHUCA CHUCTEMON TeOMETPUYECKHMX 3HAHUW M YMEHH HEe0OXOIMMO B TOBCEIHEBHOM JKU3HU, IJIS U3YUYEHHUS CMEXKHBIX AUCUUIUIMH U
IIPOJOJKEHUSI 00pa30BaHusl.

[TpakTrueckasi 3HAUUMOCTh IIKOJIBHOTO Kypca Te€OMETpUr 00YyCIOBJIEHA TEM, YTO €ro 0OBEKTOM SBIISIOTCS MPOCTPAHCTBEHHBIE ()OPMBI U KOJIMYECTBEHHBIC
OTHOIICHHS JEHCTBUTEIILHOTO MUpa. | 'eoMeTprudeckas moAroToBka HeoOXoauMa Jjisl TOHMMAaHHUs IPUHIMIIOB YCTPOMCTBA U MCIIOJb30BAaHMSI COBPEMEHHON TEXHUKH,
BOCTIPUATHS HAYYHBIX U TEXHUYECKHUX MOHATHH U ujed. MaTemaTuka sSBISETCS S3bIKOM HAayKH U TeXHUKH. C € TOMONIbIO MOJICTHPYIOTCS U U3YYAIOTCSI SIBJICHUS U
MIPOIIECCHI, IPOUCXOSAIINE B IIPUPOJIE.

['eomeTpus SBNSETCS OJHUM U3 OTMIOPHBIX MPEAMETOB OCHOBHOM IIKOJBI: OHAa 00ecreYrBaeT U3yyeHne IpyruX JUCIUILTUH. B mepByio ouepeab 3TO OTHOCUTCS
K MpeIMEeTaM eCTECTBEHHO-HAYYHOTO IIMKJIA, B YAaCTHOCTH K (u3uke. Pa3BUTHE JOTWYECKOTO MBINUICHHUS YYaIlIUXCsl MPH OOYYEHWH T€OMETPHH CHOCOOCTBYET
YCBOGHHUIO TPEIMETOB T'yMaHWTapHOro Iukia. [IpakTudyeckue yMeHHS M HABBIKM T€OMETPHUYECKOr0 XapakTepa HEeOOXOIWMBI Uil TPYJOBOW AEATEIbHOCTH U
npoeCCHOHATBFHON TTOATOTOBKH IIKOJIBHUKOB.

Pa3BuTHe y yyammuxcs mpaBHIBHBIX MPEJICTABICHUN O CYIIIHOCTH M MPOUCXOKICHUN T€OMETPHUYECKUX a0CTPaKIIMi, COOTHOIIEHUH PEaTbHOTO U H1€AIBHOTO,
XapakTepe OTPaKCHUsT MaTeMaTHYeCKOW HAyKOH SBICHHHA W TPOILECCOB pPEATbHOTO MHUpPA, MECTE TEOMETPHH B CHCTEME HAyK W POJIM MaTeMaTHYECKOTO
MOJICTTUPOBAHUSI B HAyYHOM TO3HAHHHM M B MPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS yUaIMXCs, a Takke (POPMUPOBAHHUIO KAUYECTB
MBIIUIEHHS], HEOOXOAUMBIX JUTSI aAaINTallii B COBPEMEHHOM WH(OPMAIIHOHHOM OOIIECTBE.

Tpebys OT ydwamuxcsi YMCTBEHHBIX U BOJIEBBIX YCHJIMH, KOHIIGHTpAIlMM BHHMAHHS, aKTUBHOCTH pa3BUTOTO BOOOPAKEHUS, TEOMETpHUs pa3BUBAET
HPaBCTBEHHBIE YEPTHl JIMYHOCTH (HACTOHYMBOCTBH, IEIEYCTPEMIIEHHOCTh, TBOPYECKYIO AaKTHBHOCTh, CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTH, TpPYAONIO0OHE,
TUCHUIUIMHY W KPUTHUYHOCTh MBINUICHHUS) M YMEHHE apryMEHTHPOBAaHHO OTCTAaWBaTh CBOM B3IJISIABI U YOSXKIEHHUS, a TaKXkKe CIOCOOHOCTh MPUHUMATh
CaMOCTOSITENTbHBIC PEIICHUSI.

['eoMeTpus CyIECTBEHHO pacIUpsieT KPyro3op yJamuxcsi, 3HaKOMSI UX ¢ HHIYKIUEH U AeayKiueil, 0000IeHrneM U KOHKpeTU3aluei, aHaTu30M B CHHTE30M,
KJaccudukanyen U cucreMaTu3aluei, abcTparupoBaHueM, aHajaorueil. AKTUBHOE MCIIOJIb30BaHUE

3a/1ad Ha BCEX JTamax y4eOHOTo MpoIecca pa3BUBACT TBOPUYECKHE CIIOCOOHOCTH IIKOJBLHUKOB. [Ipu oOydeHWHM reomMeTpuu GOPMUPYIOTCS YMEHHS W HaBBIKU
YMCTBEHHOT'O TpyJa — IUIaHUPOBAaHUE CBOEH paboThl, MOMCK pallMOHAIbHBIX MyTel e€ BBIMOJHEHUS, KpUTHUECKas OleHKa pe3yibTaToB. B mpoiecce oOyueHust
TE€OMETPUH IIKOJBHUKU JTOJDKHBI HAYYUTHCS M3JIaraTh CBOU MBICIH SICHO M MCYEPIBIBAIOINIE, JAKOHUYHO U EMKO, TPUOOPECTH HABBIKM YETKOTO, aKKYpPaTHOTO U
IPaMOTHOTO BBIMOJIHEHHs] MATEMaTHUYECKHUX 3aMnCei.

Baxkneiieir 3amadeil MIKOIBHOTO Kypca TEOMETPHH SIBISIETCS PA3BUTHE JIOTHYECKOTO MBIIUICHHS ydamuxcs. CamMu OOBEKThl T€OMETPUUYECKUX
YMO3aKJIIOYeHUH U IPUHATHIE B TEOMETPHUH MPaBUJIa UX KOHCTPYHUPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHUIO YMEHUIT



00OCHOBBIBaTb M JOKa3bIBaTh CYXKJEHHs, NMPUBOIAUTH YETKHE ONPEAETICHUS, Pa3BUBAIOT JIOTMUYECKYIO MHTYULUIO, KPAaTKO M HAIJIAAHO BCKPBIBAIOT MEXaHU3M
JIOTHYECKUX TOCTPOCHUH M y4aT UX NMPHUMEHEHHI0. TeM cambIM TeoMeTpHs 3aHMMaeT Beayllee MecTo B (pOPMHUPOBAHMHM HAYYHO-TEOPETUYECKOTO MBILIUICHUS
IIKOJIbHUKOB. PackpblBas BHYTPEHHIOI TapMOHMIO MaTeMaTHKH, (GOpMHUpPYs MOHMMaHHE KpacoThl M M3SILECTBA MAaTEMaTHMUYECKHX PACCyKICHUH, CIOCOOCTBYsI
BOCIIPHSITHIO T€OMETPUUYECKHX (POPM, YCBOCHHUIO MOHATUS CHUMMETPHH, T€OMETPUs BHOCHT 3HAUMUTENBHBIA BKJIAJ B ACTETHYECKOE BOCIUTaHME ydammxcs. Eé
U3y4EHHUE pa3BUBACT BOOOPaKEHUE ILIKOJIBHUKOB, CYyIIECTBEHHO 000TraIlaeT U pa3BUBAeT UX POCTPAHCTBEHHBIE NPE/ICTaBICHUS.

O0mas xapakrepucTuka yde0Horo npeamera «I'eomerpus»

B Kypce ycCIIOBHO MOXHO BBLICIHTH CJEIYIOIIUE coaepkarenbHbie TuHuK: «Harmsanuas reomerpus», «l'eomerpuueckue ¢uryps», «M3mepenue
reOMETPUUYECKUX BenUnH», «Koopaunatel», «BekTopsl», «Jloruka u MHOKeCTBay, «I'€OMETpHUs B UCTOPUUIECKOM PA3BUTUIY.

Marepuan, otHocsmmiics K JuHuUM «HarmsgHas reomerpusi» — (3JIEMEHTHI HArjsiHOW CTEPEOMETPHM) CHOCOOCTBYET pPa3BUTHIO IPOCTPAHCTBEHHBIX
IIPEICTaBICHUN y4aluXcs B paMKax U3y4eHUs TUIAaHUMETPUH.

Conepxanne paznenoB «['eomerpuueckue ¢urype» u «/3MepeHHe T€OMETPHUECKUX BEIMYMH» HAIEJICHO Ha TOJY4YCHHWE KOHKPETHBIX 3HaHUH O
reoMeTprueckoi urype kak BakHeHIlel MareMaTHYecKOW MOJENU AJIs ONUCaHMs OKpy:karolero Mupa. CucreMarnyeckoe U3y4yeHHe CBOWCTB I€OMETPUUYECKUX
(buryp no3BOJMUT Pa3BUTH JOTHUECKOE MBIIUICHUE U MTOKAa3aTh IPUMEHEHHUE ATHX CBOWCTB IPH PEIICHUH 3a/1a4 BEIYMCIUTEIILHOTO U KOHCTPYKTUBHOTO XapaKkTepa, a
TaK)K€ IPAKTUYECKHUX.

Marepuan, OTHOCSIIMACS K coiepikarenbHbIM JHHUAM «KoopauHatel» u «BeKkTopel», B 3HAYMTEIBHON CTENEHH HECET B ceOe MEXKIpEeIMETHbIE 3HAHMSA,
KOTOPBIE HaXOIAT IPUMEHEHHUE, KaK B Pa3JIUYHBIX MATEMAaTUYECKUX NUCLUIUIMHAX, TAK U B CMEKHBIX IIPEeIMETax.

Oco0eHHOCThIO JTUHUM «JIOTMKa M MHOXECTBa» SBISIETCS TO, YTO MPEJCTABICHHBIM 3/1eCh MaTepuall NPEUMYIIECTBEHHO W3Y4yaeTcsl MpPH PacCMOTPEHUHU
pa3NIUYHBIX BOIPOCOB Kypca. COOTBETCTBYIOLIMI MaTepuall HalleJIeH Ha MaTeMaTHYeCKOe pa3BUTHE ydyaliuxcs, (OpMUPOBAHUE Y HUX YMEHHS TOUHO, CXKATO U SICHO
M3JIaraTh MBICIIA B YCTHOM Y MMCbMEHHOM peyH.

JIunus «I'eomMeTpusi B HCTOPUUYECKOM PAa3BUTHUN» IMpeaHa3HaueHa /uisi (OPMHUPOBAHUS NPEICTABICHUN O T€OMETPUM KaK YacTH YeJIOBEYECKON KYJIbTYpBI, JUIS
00IIero pa3BUTHSI LIKOJIBHUKOB, U1 CO3/1aHUS KyJIbTYPHO-UCTOPHUUECKOM Cpebl 00yUeHusI.

Onucanue MecTa y4e0HOro npeaMeTa B y4eOHOM IIaHE

CornacHo y4eOHOMY TUIAHY IIKOJIBI HA W3yYEeHHE TeOMETPHUHU Ha CTYIICHH OCHOBHOTO 0011iero oopasoBanus otBoautcs 204 gaca: 7 kiiacc- 68 (2 yaca B Henenio); 8 kiace- 68 (2
gaca B HeIeno); 9 kiacc- 68 (2 gaca B Heeo).

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOIT'PAMMBI YYEEHOI'O KYPCA «'EOMETPUA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3VYJIBTATDI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTrPaMMBbI yUeOHOTO Kypca «I'eoMeTpus» XapaKTepu3yrOTCs:



1) maTprOTHYECKOE BOCITUTAHUE:

IMPOABJICHUCM MHTCPCCA K IMMPOUIOMY U HACTOALIEMY pOCCHﬁCKOﬁ MaTEMAaTUKHU, HCHHOCTHBIM OTHOIICHUEM K JOCTHMXXKCHUAM pOCCHﬁCKHX MaTEeMaTHUuKOB U
POCCHICKON MaTeMaTHUYECKOM IIKOJIbI, K HCIIOJIBb30BAHUIO STHX JOCTHXKCHUH B APYTHX HAYKaxX W MPHUKIAJHBIX chepax;

2) rpaXKIaHCKOE M JyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIITOJHEHHIO 0053aHHOCTEH rpakJaHuHA U peai3alliy ero Mpas, MPEICTaBICHUEM O MATEMAaTHYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3IMUHBIX
CTPYKTYP, SIBJICHHIA, TPOIEAYP IPAKIAHCKOTO 0OIIECTBA (HAIPUMED, BEIOOPHI, OIIPOCHI), TOTOBHOCTHIO K 00CYKIEHUIO ITHYECKUX MPOOIIEM, CBI3aHHBIX C
MPaKTHYECKUM IIPUMEHCHHUEM JOCTHKCHUI HAYKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3THYECKUX MPUHIIUIIOB B JCSITEILHOCTH YUEHOTO;

3) TpyIOBOE BOCIIUTAHUE:

YCTAHOBKOW Ha aKTHBHOE y4acTHE B PEIICHHH MPAKTHUYSCKHUX 33]1a4 MaTeMAaTHYSCKOI HAIPaBICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTeMAaTHYECKOr0 00pa3oBaHus Ha
MPOTSDKEHUH BCEH JKU3HU JIJISl YCTIEITHON MPo(eCCHOHANBHOM NesITEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BRIOOPOM U IIOCTPOCHHEM
WHIUBHYaTbHOW TPACKTOPUH 00pa30BaHMS M )KU3HEHHBIX IJIAHOB C YYETOM JIMUHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 5CTETHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTHIO K SMOI[HOHATIBHOMY M 3CTETUYECKOMY BOCIIPUSATHIO MAaTEMaTHIECKUX OOBEKTOB, 3a/1a4, PEIICHUM, PACCYKICHHH, YMEHHUIO BUCTh MATEMATHICCKUE
3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HEHHOCTH HAYYHOT'O MO3HAHUSL:

OpI/IGHTaHI/Ief/'I B ACATCIIBHOCTH Ha COBPCMCHHYIO CUCTEMY HAaYyUYHBIX HpeI[CTaBJIeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTHUA YCJIOBCKA, IPUPOJALI U O6HI€CTB8,,
MOHUMaHUEM MaTEMaTHYECKON HayKH KakK Cepbl 4eIOBEYECKOM AEATEIbHOCTH, ITAOB €€ Pa3BUTHS M 3HAYMMOCTH /ISl Pa3BUTHS [IMBUIIU3AIMH, OBJIaJICHUEM
SI3BIKOM MaTE€MAaTHKHA B MaTEMaTHYECKOU Ky.]'[BTypOI\/’I KaK CpCACTBOM IMO3HAHHUA MHPA, OBJIaJICHUCM HpOCTCI\/JIIHI/IMI/I HaBbIKaMU HCCJ'ICI[OBaTCHLCKOfI JACATCIIBHOCTHU,
6) dbusnueckoe BocnuTaHue, HOPMUPOBAHHE KYIBTYPbI 3J0POBbSI H IMOLMOHATIBHOTO OJIArOOTyYHS:

TOTOBHOCTBIO IPUMEHSATh MATEMATHUYECKUE 3HAHUSI B MHTEPECAaX CBOCTO 370POBbsI, BEICHHS 3JI0POBOT0 00pa3a )U3HH (30POBOE MUTAHUE, COATAHCUPOBAHHBIN
PEXKUM 3aHATUI U OT/bIXA, PeryJsipHas (pu3ndeckas akTUBHOCTh), CHOPMUPOBAHHOCTHIO HAaBbIKA peIICKCHH, IPU3HAHUEM CBOETO MPaBa Ha OLMIMOKY U TaKOTO ke
npasa JPyroro 4eIoBeKa;

7) DKOJIOTHYECKOE BOCIIUTAHUE:

OpHeHTaHHCﬁ Ha IPUMCHCHHUEC MATCMATHYCCKUX 3HAaHUU AJIg pCIICHHUA 3a1a4 B oOJactu COXPAaHHOCTH Oprma}Omeﬁ CpCabl, IJIAHUPOBAHWA IMTOCTYIIKOB U OICHKH HUX
BO3MOYKHBIX MOCJIC/ICTBUIT JTsl OKPYIKAIOIIEH Cpelibl, 0CO3HAHHEM ITI00ATBEHOT0 XapakTepa 3KOJIOTHIECKHX MPOOJIEM U MyTel UX PELICHHS;

8) aganTanus K M3MEHSIOIUMCS YCIIOBHSIM COIMATBHOM M MIPUPOJTHON CPEIIBI:

TOTOBHOCTBIO K JICHCTBHSM B YCIIOBUSIX HEOMPEICIEHHOCTH, MOBBIIICHHIO YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO JACSITEIbHOCTh, B TOM YHCIIE
YMEHUEC YUUTHCA Y APYTUX J'IIO)ICﬁ, HpI/IO6peTaTB B COBMECTHOU ACATCIIBHOCTH HOBBIC 3HAHWA, HABBIKH Y KOMIICTCHIIUA U3 OIIbITA JPYTHUX;

HEOOXOIMMOCTHIO B (JOPMHUPOBAHUH HOBBIX 3HAHHIA, B TOM YHCIie HOPMYITHPOBAThH H/ICH, OHSTHUS, TUIIOTE3bI 00 00BEKTAX U SBJICHHUSX, B TOM YHCIIC paHee
HEU3BECTHBIX, 0CO3HABATH Je(UIUTH COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEH, TIJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIUIO KaK BBI30B, TPEOYIOIIHI KOHTPMEP, KOPPEKTHPOBATH TPHHUMACMBbIC
pereHus u AeCTBUA, GOPMYIUPOBAThH M OIICHUBATH PUCKU U TIOCIIECTBUS, (POPMUPOBATH OTIBIT.

METAIIPEJIMETHBIE PE3VJIbTATbI

[To3HnaBaTenbHbIE YHUBEPCAIbHBIE YUeOHBIE JEHCTBUS



ba3zoBble mornueckue 1eUCTBUL:

BBISIBIISITh M XapaKTEPU30BaTh CYIECTBEHHBIC IIPU3HAKA MAaTEMAaTHUYECKUX O0BEKTOB, IOHSATHIA, OTHOLIICHUN MEXIY HOHATHIMHU, (OPMYITMPOBATH OTIPEICICHUS
MOHSTHM, yCTaHABIUBAThH CYIIECTBEHHbIN MPU3HAK KiIaccu(uKaIy, OCHOBaHHUSA /Ui 0000IIEeHUs U CPaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMYyITUPOBATh U PE0OPa30BHIBATE CYXKICHUS: YTBEPAUTEIbHBIC U OTPHUIIATEIIbHBIC, €IUHIUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBJISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpEUHsl B (paKTaX, JAHHBIX, HAOMIOJECHUSIX U YTBEPKACHUAX, IPEAJIaraTb KPUTEPUH [
BBISIBJICHUSI 3aKOHOMEPHOCTEH U IIPOTUBOPEYUN;

JIeNIaTh BBIBOJIBI C UCTIOJIb30BaHNEM 3aKOHOB JIOTUKH, J€TYKTUBHBIX U HHYKTUBHBIX YMO3AKIIFOUEHUH, YMO3aKIIOUCHHI 110 aHAJIOTUH;

pa3duparhb JOKa3aTeNbCTBA MATEMATUUYECKUX YTBEPKACHUH (TIPSIMBIE U OT IPOTUBHOTO), IPOBOJAMTH CAMOCTOSITEIILHO HECTIOKHBIE I0KA3aTeIbCTBA MATEMAaTHYECKIX
(akTOB, BBICTpaNBAaTh apryMEHTAIINIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATH CIIOCO0 pereHus yaeOHOH 3a/1a4n (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHsI, BEIOMPATh HanOoJIee MOIXOASIINHA ¢ YIETOM CaMOCTOSTETEHO
BBIJICTICHHBIX KPUTEPHUEB).

basoBble nccnenoBarenbcKue AeUCTBUS:

HCIIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKIII HHCTPYMEHT MO3HaHUsI, (POPMYIHPOBATh BOIIPOCHI, (PUKCUPYIOUIHE IPOTUBOPEUYHE, IPOOIEMY, CAMOCTOSTEIILHO
YCTaHABJIMBATh HCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApPTyMEHTUPOBATH CBOIO MO3UIUI0, MHEHHUE;

MIPOBOAMTH [0 CAMOCTOATEIHLHO COCTABIEHHOMY IUIaHY HECTIOXKHBIM SKCIIEPUMEHT, HEOOIbIIIOE UCCIIEI0BAHUE 10 YCTAHOBICHUIO 0OCOOEHHOCTEH MaTeMaTHIYEeCKOTrO
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOi;

CaMOCTOSITENIbHO (hOPMYIUPOBaTh 000OIIEHNUS M BBIBO/IBI IO Pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHNUS, UCCIIEJOBAHNUS, OLIEHUBATh JIOCTOBEPHOCTh MOJYUYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, @ TAK)KE BBIABUIATh IPEAIOJIOKEHNS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabota ¢ uadpopmanmeii:

BBISIBJISATh HEJOCTATOYHOCTD U U30BITOYHOCTH MH(POPMALINH, TAHHBIX, HEOOXOJUMBIX JJIsl PEIIeHNUs 3a/1a4H;

BbIOMpATh, aHAJTM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PAa3IMYHBIX BUIOB U (JOPM MPECTABICHUS;

BBIOMpaTh (popMy MpeAcTaBICHUS HHPOPMAINH U WILTIOCTPUPOBATH peliaeMble 3aaui CXeMaMu, AUarpaMMaMy, HHOU rpaduKkoi U 1X KOMOMHALIUAMM;

OLIEHHUBATh HAAEKHOCTh HH(OPMALINY IO KPUTEPUSIM, MTPEITIOKEHHBIM YUHUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSITENILHO.

KomMmyHUKaTHBHbBIE YHUBEpCATbHbIE YUeOHbIE 1EHCTBUS:

BOCIPUHUMATh U (OPMYJIUPOBATH CY>KIEHHS B COOTBETCTBUHU C YCIOBHUSIMH U LEISIMH OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MIMCBbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUSI 110 XO/1y PELICHUs 3a/1a4yl, KOMMEHTHUPOBATH MIOJyYEHHBIN PE3yJIbTaT;

B X0/ 00CYXI€HUS 3a/1aBaTh BOIIPOCHI O CYIIECTBY 00CYKIaeMOM TeMbl, MPOOJIEMBI, pelIaeMol 3a/1aul, BHICKA3bIBAaTh U/I€H, HAIIEIEHHbIE HA TTOMCK PEIIeHMUS,
COIOCTABJIATH CBOU CYXJIEHUS C CYXKACHUSAMH JIPYTUX YUaCTHUKOB JiHajiora, 0OHapy>KUBaTh pa3IMyKie U CXOJCTBO MO3ULIMH, B KOPPEKTHOH Gopme popMynupoBaTh
pa3HorIacusi, CBOM BO3PaKEHUS;

NPEJCTABIATH Pe3yIbTAaThl PELICHUS 33aJauH, SKCIIEPUMEHTA, UCCIIeI0OBAHMUS, IIPOEKTA, CAMOCTOSITEIHLHO BRIOMPATh (POpPMAT BHICTYIUICHHUS C YUETOM 3a1a4
Mpe3eHTAIMHU U OCOOCHHOCTEH ayAUTOPHH;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHAUBUAYaIbHON paObOTHI IPU PEIICHUH YUeOHBIX MaTeMaTHUECKUX 3a/1a4;

MPUHUMATD L€ COBMECTHOU JeSTeIbHOCTH, IUTAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThI, pacpeeaTh BUIbl paboT, JOroBapuBaThCs, 00CYkKAaTh MPOLECC U
pe3yabTaT paboThl, 0000IIAaTh MHEHUS HECKOJIBKUX JIFOACH;



y4acTBOBATh B TPYIIIOBEIX opMax paboTsl (00Cyx)aeHUS, 0OOMEH MHEHHSIMH, MO3TOBBIC IITYPMBI M IPYTHE), BBITIOJHATH CBOIO YaCcTh PaOOTHI M KOOPIUHUPOBATH
CBOHM JICHCTBUS C IPYTUMH YWICHAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOCTO BKJI/Ia B OOIIHMI MPOIYKT MO KPUTEPUIM, CHOPMYIMPOBAHHBIM Y4ac THUKAMHU
B3aHUMOJICICTBHUA.

PerynaruBHbie yHUBEpCalIbHbIC YUeOHbBIE IEHCTBUS

CamMoopranuzanus:

CaMOCTOSITENTLHO COCTABJIATH IUIAH, AITOPUTM PEIICHUS 33]auu (WM €ro YacTh), BRIOMPATh CIOCO0 PEIICHNUs C YIETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATHh BApUAHTHI PELICHUI ¢ y4ETOM HOBOI MH(OPMAIIHH.

CaMOKOHTpPOJIb, SMOLMOHAIILHBIM HHTEIJIEKT:

BJIQ/IETh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIPOLIECCa U pe3ysbTaTa peluieHHs] MaTeMaTHYeCKOU 3a/1a4H;

IIPEBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTD IIPH PELICHUHU 33]Ja4l, BHOCUTbh KOPPEKTUBBI B AECITEIbHOCTh HA OCHOBE HOBBIX 00CTOSITENLCTB, HAlJEHHBIX
OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH TIOCTABICHHOMN IIETN U YCIOBUSAM, OOBSCHITH MPUYNHBI TOCTHKECHHUS WIIM HEJJOCTHKEHUS 1IN, HaXOAUTh
OIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

I[NPEAMETHBIE PE3VJIBTATHI

K KOHLIY O6y‘-ICHI/IH B 7 KJ1acce 06yqa}om141710${ MOJIYUHUT CICAYIOIMUC MTPECAMETHBIC PC3YJIbTATHI:

Pacno3naBate n3yueHHbIe reoMeTpudeckue GUTYphI, ONPEACIIATh NX B3aUMHOE PACIIONIOKEHNE, N300pakaTh T€OMETPUUECKUE (DUTYPHI, BHITOTHATD YEPTEKHU 110
YCIIOBHIO 33J1a4H. MI3MepsATh JUHEHHbIE U YIIIOBBIE BEIMYUHbBL. PemaTs 3ajaui Ha BRIYMCICHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath rpyOy10 OIEHKY JIMHEHHBIX U YTIIOBBIX BEJTUYHH MPEIMETOB B PEATHHON KU3HH, PA3MEPOB MPUPOIHBIX 00BbEKTOB. PaznuyaTs pa3mepsl 3 TUX 00BEKTOB 10
MOPSIAKY BETMYUHBI.

CTpouTh 4epTEKHU K TCOMETPUUECKUM 3a7adaM.

[Tonb30BaThcs MPU3HAKAMU PABEHCTBA TPEYTOJIHHUKOB, HCIIONB30BATh MPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MPH PEIICHUHN 3a/1a4.
[TpoBOAUTH TOTHUECKHE PACCYKICHHS C HCTIOIB30BAHINEM T€OMETPHUIECKUX TEOPEM.

[Tonb30BaTbCst MpU3HAKAMU PABEHCTBA MPAMOYTOJIBHBIX TPEYTOJILHUKOB, CBOMCTBOM MEAMAaHBI, MPOBEAEHHOM K TUIIOTEHY3€ MPSAMOYTOJIbHOTO TPEYToJIbHUKA, B
pEeLIeHNU TEOMETPUYECKUX 3a/a4.

OnpenensTh MapayieIbHOCTh MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMHU ceKyIas. OnpenensiTh mapaieIbHOCTh MPSMBIX C TTIOMOIIBIO PABEHCTBA
pacCTOAHUHN OT TOUYEK OJHOM MPSIMOM O TOYEK APYTrOM MpsIMOM.

Pemars 3a1aun Ha KieT4aToit Oymare.



[IpoBOAUTH BHIYKMCIIECHUS M HAXOIUThH YUCIIOBbIE U OyKBEHHbIE 3HAUEHUS YTIIOB B TEOMETPUUYECKUX 33/1a4aX C UCTIOJIb30BaHUEM CYMMBI YTJIOB TPEYTOJIHHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB, 00pa30BaHHBIX MPH MEPECEUCHUH JIBYX MapaJUIeIbHBIX MPSIMBIX CEKyIei. PemaTs npakTHueckue 3a1aun Ha HaXOXKACHUE YTIIOB.
Brnagets noHsTHEM reOMETPUYECKOr0 MECTa TOUEK. ¥ METh ONpPeAEIsATh OUCCEKTPHUCY yTrila U CePEeIUHHBIN MEePIeHIUKYISIP K OTPE3Ky Kak reOMeTpUYECKUe MecTa
TOYEK.

@opMyIMpPOBATH ONPEAEIICHUS OKPYKHOCTH U KPyTa, XOPJbl U JIUaMETpa OKPYKHOCTH, MOJIb30BATHCS UX CBOMCTBAMHU. Y METh IPUMEHSATh 3TH CBOMCTBA MPU
pelIeHnN 3a1au.

Brnagets noHsTHEM OMUCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaX0IuTh €€ neHTp. [lonb3oBarbes pakTamu 0 TOM, UTO OUCCEKTPHUCHI YTIIOB
TPEYroJbHUKA IEPECEKAOTCS B OJHON TOUKE, M O TOM, YTO CEPEAMHHBIE MIEPIEHANKYJIISPBI K CTOPOHAM TPEYTIOJIbHUKA IIEPECEKAIOTCS B OAHON TOUKE.

Biiamets nmoHsiTMEM KacaTelbHON K OKPY>KHOCTH, II0JIb30BATHCS TEOPEMOM O MEPIECHIUKYJIIPHOCTH KacaTeJIbHOW U paJuyca, IPOBEAEHHOTO K TOUKE KACAHMUSL.
[Tonp30BaThcs MPOCTEHIIMMU FEOMETPUYECKUMU HEPABEHCTBAMHU, TIOHUMATh UX MTPAKTUUYECKUM CMBICIT.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO LIUPKYJIS U JTUHEHKH.

K xoH1y 00yueHus B 8 kiracce 00y4aromuiics MoJIy4uT CIEIyIOIINE IPEIMETHBIE PE3YJIbTaThl:

Pacrio3HaBaTh OCHOBHBIE BUBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MI0JIb30BATHCSI UX CBOMCTBAMU IPU PELICHUU F'€OMETPUUYECKUX 3a/1ad.

[IpumeHsTH CBOMCTBA TOUKU NIEPECEUEHMSI METUAH TPEYroJIbHUKA (LIEHTpa Macc) B PEelIEHUH 3a/1au.

Bragets noHATHEM CpeHEN JIMHUU TPEYTOJIbHUKA U TPAELIH, IPUMEHSTh UX CBOMCTBA IIPU PEILIEHUU TeoMeTpudeckux 3a1ad. [lonb3oBarecsa Teopemont daneca u
TEOPEMOI O IPONOPIIMOHATIBHBIX OTPE3KAX, IPUMEHATh UX JJIS PELIEHUS IPAKTUYECKUX 3a/1a4.

[TpuMeHATH MPU3HAKH [TOJI0O0US TPEYTOJIBHUKOB B PEIIEHUN F€OMETPUUECKUX 3a]1ay.

[Tonb3oBatbes Teopemoii [Iudaropa amns pemeHuss reoOMETPUUYECKUX U MPAaKTHUECKUX 3aAad. CTpOUTh MaTEMAaTUYECKYIO MOJIENb B MPAKTUYECKHUX 3a/1a4ax,
CaMOCTOSITENIBHO JIENATh YEPTEXK U HAXOJUTh COOTBETCTBYIOIUE JITMHBI.

Bnagets noHATHSAME CHHYCa, KOCHHYCA U TAHT€HCA OCTPOro yIiia MpsIMOYTrOJbHOTO TPeyrojabHUKa. [1071630BaThCS 3STUMU NOHATUSIMH IS PEIICHUS] TPAKTUIECKUX
3a1ad.

Boruncnsate (pa3nuyHbIME crioco0aMu) IIIOMIAAb TPEYTroJIbHUKA U MIJIOL[aI MHOTOYTOJBHBIX GUTYD (IOJB3YACH, TJ1€ HEOOX0AUMO, KaNbKyIsaTopoM). [IpuMensaTs
II0JIyYE€HHbIE YMEHHS B IPAKTUYECKUX 3a/1adax.

Brnagets MOHATHSAMH BIMCAHHOTO U LIEHTPAJILHOTO YIJIa, UCIOIb30BaTh TEOPEMBI O BIMCAHHBIX YIJIaX, yTiaxX MeXay XOpJAaMu (CeKYLIUMH) U yTiie MeXTy
KacaTelbHON U XOPJOH IPH PEIIEHUN T€OMETPUUYECKUX 3a/1a4.

Bnagets noHsATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSATh CBONCTBA ONTMCAHHOTO YETHIPEXYTOJIbHUKA MTPH PELICHUU 33]1a4.

[IpMeHsTh NOTy4YEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTH MAaTEMaTUUECKNUE MOJIENH JUIS 3a/1a4 pPealbHON KU3HU U IPOBOJUTH COOTBETCTBYIOLINE BHIYMCIEHUS C
MIPUMEHEHHUEM 10/1I00UsI U TPUTOHOMETPUH (TI0JIB3YSICh, 1€ HE0OX0IUMO, KalIbKYJISITOPOM).

K koniy o0y4enus B 9 kiacce 00y4aromuics MoyuuT CIeyIoIne MpeMETHBIE pe3yIbTaThl:



3HaTh TPUTOHOMETPUYECKUE (PYHKLIUHU OCTPBIX YIJIOB, HAXOJIUTh C UX IIOMOIIBIO PA3JIMUHBIE JIEMEHTHI IPSIMOYTOJIBHOTIO TPEYTOJIbHUKA («pelIeHHe
IIPSIMOYTOJIbHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISTOPA) JUIMHBI U YIJIbI ISl HETAOJUYHbBIX 3HAUECHUH.

ITonp3oBatbes opMyIaMy NIPUBEIEHNUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM JIJIs1 HAXO0XKIEHUSI COOTHOLIEHUH MEXAYy TPUTOHOMETPUYECKU MU
BEJIMYHMHAMU.

Vcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUUIsl HAX0XKJICHHSI Pa3JIMYHbIX JIEMEHTOB TPEYTOJIbHUKA («PELICHNE TPEYTOJIbHUKOBY ), IPUMEHSTh UX IIPU PELICHUU
reOMETPUUYECKUX 3a/1a4.

Brnaners nonstusMu npeo6pa3oBaHus 10100151, COOTBETCTBEHHBIX 3JIEMEHTOB M0JI00HBIX (uryp. I[lonp3oBaThes cBoMicTBaMM 110100Ms MPOU3BOJIBHBIX (PUTYD,
YMETb BBIYUCIATH [UTMHBI U HAXOIUTH YTJIIbl Y TOJOOHBIX (uryp. IlpuMeHsTh CBOMCTBA MOA00HS B MPAKTUYECKUX 3a/1a4ax. YMETb IPUBOAUTH MPUMEPHI MTOT0OHBIX
¢buryp B OKpy’KarolieM MHpe.

ITonp30BaTbes TEOPEMaMU O IIPOU3BEIEHUH OTPE3KOB XOP/, O IPOU3BEICHUN OTPE3KOB CEKYIUX, O KBaJpaTe KacaTeIbHOM.

ITonbp30BaTbcs BEKTOpaMM, IOHUMATh UX F€OMETPUUECKUI U (PU3NYECKUN CMBICI, IPUMEHATh UX B PEIIEHUN FeOMETPUYECKUX U (pu3ndeckux 3anad. [IpumensaTs
CKaJISIPHOE MPOU3BECHUE BEKTOPOB JUIsl HAXOXKICHUS IJIMH U YTJIOB.

[Tonp30BaThbcs METOAOM KOOPJMHAT HA IUIOCKOCTH, IPUMEHSATh €r0 B PELICHUH N'€OMETPUYECKUX U IPAKTUYECKHX 3a/1a4.

Bnagetb NoHATUSAMU PaBUILHOIO MHOTOYTOJILHUKA, JIMHBI OKPYKHOCTH, ITMHBI AYTH OKPY>KHOCTH U paJuaHHOW MEpbI YIJIa, YMETh BBIUUCIATH IUIOLIA/lb Kpyra U
ero yactei. [IpuMeHsATh Moy4eHHbIe YMEHHSI B IPAKTUYECKUX 3a/1a4ax.

HaxonuTe ocu (MM EHTPBI) CHMMETPHH (DUTYD, TIPUMEHSTH ABMKEHUS ITIOCKOCTH B TIPOCTEHININX CITydasiX.

[TpuMeHATH MOJTyuyeHHbIE 3HAHUS Ha MIPAKTUKE — CTPOUTh MAaTeMAaTHUYECKHUE MOJEIH JUIsl 3a/1a4 peabHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIUE BBIYMCICHUS C
MIPUMEHEHHUEM 10J100Us U TPUTOHOMETPUYECKUX (PYHKUUH (TOIB3YSICh, i€ HEOOX0UMO, KAJIbKYJISITOPOM).

Copep:xkanue yueoHoro npeamera «I'eomerpus»

7 kJacc
1. HauanbHbIE TEOMETPUYECKHUE CBEACHUS
[Ipocreitne reomeTpuueckue puUrypsl: npsimasi, TO4ka, OTpe30K, JIyd, yroi. [lonstue paBeHcTBa reoMerpuyeckux ¢puryp. CpaBHEHHE OTPE3KOB
u yrioB. U3mepenne oTpe3koB, AianHa oTpeska. I3MmepeHune yrioB, rpagycHas Mepa yria. CMeXHbIEe U BEpTUKAJIbHbBIE YTJIbI, UX CBOICTBA.
[NeprienauKkysipHbIE TIPSIMBIE.
OcHOBHas 11eJ1b - CHCTEMAaTU3UPOBATh 3HAHUS YUAIIMXCS O MPOCTEHIINX Te€OMETPUIECKUX (PUTypax U UX CBOMCTBAaX; BBECTH MOHITHE paBEHCTBA
uryp.
B naHHO# TeMe BBOJSITCS OCHOBHbIE T€OMETPUUECKHUE MOHATHS U CBOMCTBA MPOCTEUIIINX Fr€OMETPUUECKUX (PUTYP HAa OCHOBE HATJISIHBIX
MpeaCcTaBICHUN yUyaluxcs IMyTeM 0000IIEHUsI OUEBHUIHBIX MJIM U3BECTHBIX U3 Kypca MaTeMaTUKH 1-6 KJ1acCOB TreOMeTpHUYECKUX (PaKTOB.
[TonsiTe akCMOMBI Ha HAYAJILHOM 3Tarie 0Oy4YeHHUsI He BBOJIUTCS, U CAMHM aKCHUOMBI He (POPMYIIUpPYIOTCS B IBHOM BHJle. HeoOx0auMble HCXOTHBIE
MOJIOKEHMSI, HA OCHOBE KOTOPBIX U3YyUAIOTCsI CBOMCTBA r€OMETPUYECKUX (QUTYP, MPUBOSTCS B onucaTeIbHOU popme. [IpuHIUNIHATBHBIM
MOMEHTOM JIaHHOM TEMBI SIBJISIETCS] BBEJICHUE TTOHSITUS PAaBEHCTBA F€OMETPUUECKUX (PUTYP Ha OCHOBE HArJISITHOTO MOHSTHS HAJIOXKCHUSI.
OnpenesieHHOE BHUMAHUE JTOJDKHO YJICIISTHCS MIPAKTUYECKUM NPUIJIOKEHUSIM F€OMETPUUECKUX TTOHATHH.
2. TpeyroabHUKH
Tpeyronpauk. [Ipu3Haku paBeHCTBA TPEYroJabHUKOB. [leprieHauKysip K nmpssMoi. Meananbl, OUCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA.
PaBHOOeApEeHHBIN TPEYTOJIBHHUK U €ro CBOMCTBA. 3a/1ayd Ha IMIOCTPOSHUE C TIOMOIIBIO IIUPKYJISI U TUHEHKH.



OcHoOBHas 11€J1b - BBECTH [IOHSITHE TEOPEMBI; BEIPA0OTaTh YMEHHE JI0OKa3bIBaTh PABEHCTBO TPEYIOJIbHUKOB C IIOMOII[bIO U3YYEHHBIX IPU3HAKOB;
BBECTH HOBBIH KJIacC 3a/1a4 - Ha IOCTPOEHUE C TOMOUIBIO IUPKYJIA U TUHEUKU.

IIpu3Haku paBeHCTBa TPEYrOJbHUKOB SIBJISIIOTCSI OCHOBHBIM pa00O4YUM anmnapaToM BCero Kypca reomerpuu. JlokasareabcTBO OOJIbIIEH YacTh
TEOPEM Kypca M TaK)Ke pellIeHrue MHOTHUX 3aJ1a4d HIPOBOJIUTCS T10 CIECAYIOLUIECH cCXeMe: IMIOMCK PaBHBIX TPEYTrOJILHUKOB - 0OOCHOBaHUE UX PaBEHCTBA
C OMOILBIO KAKOI'0-TO MPHU3HAKA - CJIIEJICTBUS, BBITEKAIOIINE U3 PABEHCTBA TPEYTroJbHUKOB. [IprMeHeHne Npu3HakoB paBEHCTBA TPEYTOJIbHUKOB
IIpru pCHICHUU 3a4a4 JaCT BO3MOKHOCTDB ITOCTCIICHHO HAKAaIlJIMBATDh OIIBIT ITPOBCACHUS JOKA3aTCIIbHbIX paCCyX(I[CHHﬁ. Ha maganpHOM »Tamne
U3YyYEHHUs U IPUMEHEHUs IPU3HAKOB PAaBEHCTBA TPEYTOJIBHUKOB 11€J1€CO00pa3HO HMCII0Ib30BaTh 3a/4a4l C TOTOBBIMU YEPTEXKaMU.

3. IlapajjejibHbIE IPSIMBIE

[Ipu3Haky napanjieabHOCTH NPAMBIX. AKCHOMA NapajljleibHbIX NpsAMbIX. CBOlCcTBa MapajuIeIbHbIX NPSIMBbIX.

OcHoBHaf meJib - BBECTH OJHO U3 BaKHEWINNX NOHSITUMN IMOHSATHE napajuICJIbHBIX IIPAMBIX; J4aThb IIEPBOC NPCACTABIICHUC 00 akcuomax u
aKCMOMAaTH4YE€CKOM METO/I€ B FT€OMETPHUU; BBECTU aKCUOMY NapajleIbHbIX MPSMBbIX.

[Ipu3Haku u cBOMCTBA NapaijiedbHbIX MPSAMBIX, CBSI3aHHBIE C yIJIaMH, OOpa30BaHHBIMU PU IIEPECEUECHUH ABYX HNPSIMbBIX CEKyIlel (HakpecT
JIXKAIIMMHU, OJJHOCTOPOHHHUMH, COOTBETCTBEHHBIMU ), IIUPOKO UCHOJIb3YIOTCS B JaJIbHEHIIIEM NMPU U3YUYEHUH YEThIPEXYTOJIbHUKOB, ITIOJJOOHBIX
TPEYTOJIbHUKOB, IPU PELIEHUH 3aJ1a4, a TAK)XKE B KypCe CTEPEOMETPHUH.

4. CoOOTHOIICHHUS MEKAY CTOPOHAMH M yIJIaMH TPEyroJbHHUKA

CymmMma yrioB TpeyroiabHuka. COOTHOIIIEHUE MEXKAY CTOPOHAMU U yIJlaMU TpeyrojabHuKa. HepaBeHcTBO TpeyroabHuka. IlpsiMmoyrons Hele
TpEeyroJIbHUKHU, UX CBOMCTBA U NPU3HAKU paBeHCTBa. PaccTosiHue OT TOUKHU A0 NpsiMoi. PaccTossHue Mexay napajuieabHbIMU IIPSIMBIMU.
[TocTpoeHue TpeyroiapHHUKa O TPEM DJIEMEHTAM.

OcHOBHasl eJIb - PACCMOTPETh HOBBIE HHTEPECHBIE U BAXKHbBIE CBOMCTBA TPEYIOJIBHUKOB. B 1aHHOI TeMe JOKa3bIBA€TCs OJHA U3 BAXKHEUIINX
TEOpEM reOMETPHUH - TEOPEMA O CyMMeE YIJIOB TpeyroiabHuKa. OHa MO3BOJISET JaTh KJIacCU(PUKAIIUIO TPEYTOJIbHUKOB MO yriiaMm (OCTPOYTrOJIbHBIH,
NPsIMOYTOJIbHBIN, TYIIOYTOJIbHBIN), @ TAKK€ YCTAaHOBUTh HEKOTOPHIE CBOMCTBA M MPU3HAKH PAaBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

ITonsTue PACCTOAHUS MCKIAY MapaajaCIbHBIMHA MMPSAMBIMUA BBOAUTCA HAa OCHOBC HOKaBaHHOﬁ npeaBapUuTCIIbHO TCOPEMBI O TOM, YTO BCC TOUYKH
Ka)XJI01 U3 IBYX IapaJUICIbHBIX IIPSIMBIX PAaBHOYAAJIEHBI OT APYTOM NPSIMONU. DTO MOHSITHE UTPAET BAXKHYIO POJIb, B YACTHOCTHU MCHOJIB3YETCS B
3aJlayax Ha OCTPOEHHUE.

[Ipu penrennu 3aja4 Ha NOCTPOCHUE B 7 KJIacce CIeAyeT OIPAaHUUYUTHCS TOJIBKO BBIIOJIHEHUEM U ONMMCAaHUEM MOCTPOEHUs NCKOMOM Gurypsl. B
OTACJIBHBIX CIIy4dasaX MOXHO IMPOBCCTHU YCTHO aHAJIN3 U JOKAa3aTCJIbCTBO, a 3JICMCHTHI UCCJIICAOBaAHUA AOJI>KHBI IPUCYTCTBO BaTh JIMIIb TOr'1da, KOrga
5TO OrOBOPEHO yCJIIOBUEM 3a1a4H.

S5.IToBTOpenue. Pemienue 3agau

8 kiacc
1. YeThIpexyrojabHUKHA
MHOroyroiabHUK, BEINYKJIBI MHOTOYTOJIbHUK, YETHIPEXYTroabHUK. [lapannenorpamm, ero cBoiictsa u npusHaku. Tpaneuus. [IpsMOyroiabHUK,
poMO, kBaapar, ux cBorictBa. OceBast U IeHTpaJIbHAsI CAMMETPHH.
OcHOBHaf 1eJIb - U3yYUTh HauOOJIee BaXKHBIE BUABI YETHIPEXYTOJIBHUKOB - MapajuieJIorpamMMm, OPSIMOYTOJILHUK, pOMO, KBaJpaT, Tpanenuio; 1aTh
npeacTaBjeHue o purypax, o0J1agaronIuX 0OCEBOW UJIH EHTPAIbHOW CUMMETPHUEH.
JlokazaTenbCcTBa OOJILITUHCTBA TEOPEM NAHHOW TEMbI U PEIICHUS MHOTHX 3aJa4 MPOBOJSITCS C MOMOIIBIO TIPU3HAKOB PABEHCTBA TPE YTOJIBHHUKOB,
MO3TOMY IOJIE3HO UX MOBTOPUTH B Ha4aJIC U3YUYECHUS TEMBI.



OceBas U LIeHTpajbHasl CHMMETPUH BBOJSITCA HE KaK IIpeoOpa3oBaHUE IJIOCKOCTH, a KaK CBOMCTBA I€OMETPHUUECKUX (PUTyp, B HACTHOCTHU
YEThIPEXYTOJBbHUKOB. PaccCMOTpeHrEe A3TUX NOHIATUN KaK JBUKEHUM IIIOCKOCTH COCTOUTCA B 9 Kiacce

2. ILiromaan

[NonsiTue momaau MHOTOYToJIbHHUKA. [Imomany npsiMmoyrosibHUKA, ITapajljieIorpaMmma, TpeyrojibHuKa, Tpanenuu. Teopema [Tudaropa.
OcHOBHas 1eJIb - PACIIMPUTH U YIIIyOUTh MOJy4YeHHbIE B 5-6 Kilaccax MPEICTABICHUs yJyaluxcsi 00 U3MEPEHUHU U BBIYHMCICHUH IIJI0Ialei;
BBIBECTH (hOPMYJIBI IJIOMIA/ICH MPSIMOYTOJIBLHUKA, TTapajuiesiorpaMMa, TPeyTroidbHUKA, TPpalleluy; JOKa3aTh OJHY U3 TJIaBHBIX TEOPEM I'€OMETPHUH -
Teopemy I[ludaropa.

BriBO1 hOopMyIT 1151 BBIYMCIICHUS TUIOMIA/ICH NPSAMOYTOJIbLHUKA, TTapajljielorpaMMa, TPEyroJIbHUKA, TPASeIIu OCHOBBIBAETCS HA JIByX OCHOBHBIX
CBOMCTBAaX IJIOLIaJIel, KOTOpblE IPUHUMAIOTCSI UCXO/s U3 HAIVIAAHBIX IPEACTaBICHUN, a Tak)Ke Ha popMyIie momaan KBajpara, 0OOCHOBaHUE
KOTOPOU HE sIBIAETCs 00513aTEIbHBIM /I yUaLIUXCH.

HetpanuunoHHON A1 IIKOJIBHOTO Kypca sIBJIsIETCsl TeopeMa 00 OTHOIIEHUM IUIOIIAaAeH TPeyTroJbHUKOB, UMEIOIIUX 0 paBHOMY yriy. OHa
IMO3BOJISET B JAJIbHEHNIIIEM 1aTh IPOCTOE J10KA3aTEIbCTBO IIPU3HAKOB ITOJ00US TPEYTrOJIbHUKOB. B 3TOM COCTOUT OAHO U3 IPEUMYIIIECTB,
00YCJIOBJICHHBIX pAaHHUM BBEJICHUEM MOHATHUS IIOLIAH.

JloxazaTenbcTBO Teopemsbl [Indaropa ocHOBRIBaeTCS Ha CBOWCTBAX IJIOMaZei U popMynax Uil IOMaAe KBajapaTa U MPsiIMOYTOJIbHUKA.
Jloka3piBaeTcs Takxe Teopema, oopartHas teopeme [ludaropa.

3. Ilono6HBIEe TPEYTOJNBHUKH

ITonoOnble TpeyronbHukU. IIpu3Hakyu no1o6us TpeyroiabHUKOB. [IpuMeHeHne noqodust K J0Ka3aTelIbCTBY TEOPEM U pelieHuto 3anad. Cunyc,
KOCHHYC ¥ TAHT€HC OCTPOrO yrila IpsIMOYIOJIbHOTO TPEYTrOJIbHUKA.

OcHOBHas 1eJIb - BBECTH MNOHSITHE NOJOOHBIX TPEYTOJIBHUKOB; PACCMOTPETh MPU3HAKU MMOJ00US TPEYrOJIbHUKOB U UX MPUMEHEHMUs; c/ieIaTh
MEPBbIil Iar B OCBOEHUH yYalllUMHUCS TPUTOHOMETPUUYECKOr0 anmnapara reomerpuun. OnpeneneHue noJo0OHbIX TPEYyroJIbHUKOB JAaeTcsl HE Ha
OCHOBE IpeoOpa3oBaHus 110100Hs, a Yepe3 paBEHCTBO YIJIOB U MPOIOPIIUOHAJIBHOCTh CXOJICTBEHHBIX CTOPOH.

[Tpu3zHaku mogo0Oust TPEyroJIbHUKOB JOKAa3bIBAIOTCSI C MOMOIIBIO TEOPEMBI 00 OTHOILIEHUH IUIOIIAJIEH TPEYTrOJIbLHUKOB, HMEIOIINX 110 PaBHOMY
yIiLy.

Ha ocHoBe npu3HakoB no100usl JOKa3bIBA€TCsl TEOpEMa O CpeIHEN JUHUU TPEYTrOJIbHUKA, YTBEPXKJIEHUE O TOUKE IIepecedeHUs MeauaH
TPEYrOJbHUKA, a TAKXKE ABA YTBEPKACHU O IIPONOPLUHUOHAIBHBIX OTPE3KaX B IPSIMOYIOJIBHOM TPEYTOJIbHUKE. JlaeTcs peacTaBIeHUE O METOE
nmoJo0us B 3aj7ja4ax Ha IMMOCTPOCHHUE.

B 3axiroueHne TeMbl BBOAATCS DJIEMEHTbBI TPUTOHOMETPUHU - CUHYC, KOCUHYC U TAHI'€HC OCTPOTO yIJja MPAMOYTOJIbHOI'O TPEYTOJIbHUKA.

4. OxpyxHoCcTB(17 4.)

B3aumHoe pacrnionoxeHne npsaMoi u okpykHocTu. KacaTrenbHas K OKpY>KHOCTH, €€ CBOMCTBO U NpHU3HAK. Ll{eHTpaibHbIe M BOIUCAHHBIE YIJIbI.
YeTpipe 3aMedaTenbHbIle TOYKH TPEYTrOJIbHUKA. BrimcanHas U onMcaHHasi OKPYKHOCTH.

OcHOBHas 1eJIb - PACIIMPUTH CBEJEHUS 00 OKPYKHOCTH, MOJYUYEHHBIE YHYalllUMHUCS B 7 KJlacCe; U3yUUTh HOBBIE (PaKThI, CBSI3aHHBIE C
OKPY>XHOCTBIO; IIO3HAKOMUTH YHYaIIIUXCS C YETBIPbMS 3aMe4daTeIbHbIMUA TOYKAMHU TPEYTOJIbHUKA.

B naHHO# TeMe BBOAUTCS MHOI'O HOBBIX IIOHSITUM U PACCMaTpPUBAETC MHOI'O YTBEPKJIACHUN, CBA3aHHBIX C OKPY>KHOCTBIO. /IJ11 NX yCBO€ECHUS
cienyeT yAeJlIuTh O0JIbIIOE BHUMAaHHUE PELICHUIO 3a1a4.

YTBEpKACHUS O TOUKE IIEPEeCEeUEeHHsI OMCCEKTPUC TPEYTOJIbHUKA U TOYKE MEPECEUCHUs CEPEIMHHBIX NEPIECHAUKYISIPOB K CTOPOHAM TPEYTOJbHHUK a
BBIBOJATCS KaK CJIEICTBUS U3 TEOPEM O CBOMCTBAX OUCCEKTPUCHI yIJla U CEPEIMHHOIO NEePHEeHAUKYJIsIpa K OTpe3Ky. TeopeMa 0 Touke nepecedeHust
BBICOT TPEYTI'OJIbHUKA (M1 UX IPOAOJDKEHUI ) JOKA3bIBAETCS C MOMOIIBIO YTBEPIKACHHUS O TOUKE NEPECEUEHUS] CEPE AUHHBIX NEPIIEHAUKYIISIPOB.



Hapsiny ¢ TeopemaMu 00 OKpPYKHOCTSIX, BIUCAHHOW B TPEYTOJIbHUK U OITMCAHHOM OKOJIO HETO, PAaCCMaTPHUBAIOTCSI CBOMCTBO CTOPOH OMHUCAHHOTO
YCTBIPCXYTIOJIbHUKA U CBOMCTBO YTJIOB BITMCAHHOT'O YCTHIPCXYTOJIbHUKA
5. IloBTOopenue. Pemienune 3agau (4 4.)

9 kJacc
1. BexkTopsbl. MeToa koopauHar (8 4.)
ITonsatne BexTropa. PaBeHCTBO BEeKTOpOB. Cl10’)KEHHE U BBIYMTAHNUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BeKTopa 1o IBym
HEKOJUIMHeapHbIM BekTopaM. Koopaunatel BekTopa. [Ipocreiiime 3anaun B KoopauHaTax. Y paBHEHUSI OKPYKHOCTHU U nIpsiMOU. IIpumenenue
BEKTOPOB M KOOPAMHAT IPU PELICHUHN 3a1a4.
OcHoOBHaf 11eJIb - HAYUYUTh YYalllMXCs BBIIOJHATH A€HCTBUS HAaJ BEKTOpaAaMHU KaK HallpaBJICHHBIMHU OTPE3KaMHU, UTO BaXKHO JJIs HPUMEHEHUS
BEKTOPOB B (U3HUKE; TIO3HAKOMUTH C HCII0JIb30BaHUEM BEKTOPOB U METOJ1a KOOPAUHAT IPU PEIICHUHU 'eOMETPUYECKUX 3a1a4. BekTop
OTIpENEeIISIeTCs] KaK HAallpPaBJICHHBINH OTPE30K U ACUCTBHS HAJl BEKTOPAMH BBOJATCS TaK, KaK 3TO MPHUHITO B PU3HUKE, T. €. KaK JSUCTBHS C
HallpaBJIEHHBIMU OTpe3KkaMu. OCHOBHOE BHUMAaHHME JIOJKHO OBITh YJI€JI€HO BBIPpaOOTKE YMEHUH BBINOIHSITH ONEpalii HaJl BEKTOpaMu
(cxy1azipIBaTh BEKTOPHI 10 MpaBUJIaM TPEYTrOJIbHUKA U NapajliejiorpaMMa, CTPOUTh BEKTOP, paBHBINM Pa3HOCTHU JBYX JAHHBIX BEKTOPOB, a TAKXe
BEKTOP, PaBHBII MPOU3BEICHUIO TaHHOIO BEKTOpa Ha JJaHHOE 4yuciio). Ha npumepax nmokas3plBaeTcs, Kak BEKTOPbI MOI'YT IPUMEHSITHCS K PEIISH U0
reoMeTprUIecKux 3aaad. Jlemonctpupyercs 3pheKTHBHOCTS TpUMEHEHHUST (OPMYIJT IS KOOPAUHAT CEPEAUHBI OTPE3Ka, PACCTOSIHUS MEXKY ABYMSI
TOYKaMH, YpaBHEHUIH OKPY>XHOCTH U NPSAMOI B KOHKPETHBIX T€OMETPUUYECKHUX 3aJadax, TEM CaMbIM JIaeTCsl MPEACTaBI€HHuE 00 U3yYEeHUHU
reoMEeTPUUECKUX (PUTYpP C TIOMOIIbIO METOJI0B aJlreOphl.
2. CoOoTHOLIEHNSI MEKIAY CTOPOHAMH M yrjiamMu TpeyrojibHuka (10 u.)
CkanspHoe npousBesieHrne BeKTOpoB. CHHYC, KOCUHYC U TaHI'€HC yriia. TeopemMbl CHHYCOB U KOCHHY cOB. Pemmenue tpeyroiabHUKOB. CKalsipHOE
IIPOU3BEEHUE BEKTOPOB U €r0 NPUMEHEHUE B FEOMETPUUECKUX 3aadax.
OcHoOBHaf 1eJIb - Pa3BUTh YMEHHUE yUallUXCsl IPUMEHATh TPUTOHOMETPUYECKHUH alIapaT Npy pelieHur reomeTpuueckux 3agad. CUHyc u
kocHuHyc Jro6oro yria ot 00 1o 1800 BBOASTCS C MOMOIIBIO €IMHUYHON MOJYOKPY>KHOCTH, IOKA3bIBAIOTCSI TEOPEMBI CHHYCOB U KOCUHYCOB U
BBIBOJIUTCS €e1e oJHa opMyJia ILUIOMIaAN TPEyroJabHUKaA (MMOJOBUHA MPOU3BEIEHUS IBYX CTOPOH Ha CHUHYC yIJjla MEXIy HUMH). DTOT annapart
MPUMEHSIETCs] K PEIICHUIO TPEYTOJIbHUKOB. CKalsipHOE IPOU3BEACHUE BEKTOPOB BBOJAUTCS KaK B pU3UKe (IPOU3BEACHUE JJIUH BEKTOPOB Ha
KOCHHYC yrjla MeXJ1y HUMH). PaccMaTpuBaroTcsi CBOMCTBA CKaJISIPHOTO ITPOU3BEACHUS U €T0 MPUMEHEHHE TIPU PELLIEHUH F'€OMETPUYECKUX 3a]1a4.
OCHOBHOE BHMMAaHUE CIIEAYET yJECIUTh BEIPAOOTKE IIPOYHBIX HABBIKOB B IPUMEHEHUHN TPUTOHOMETPUYECKOTO anrapara npu perieHuu
reoOMEeTPUUYECKHUX 3aj1a.
3. lniuHA OKPYKHOCTH M IUIomaab Kpyra (11 4.)
[IpaBunbHBIE MHOTOYTOJIBHUKH. OKPY>XHOCTH, OIMCAaHHAs OKOJIO NMPaBUJIbLHOTO MHOTOYTOJIbHHMKA U BIIUcaHHas B Hero. [locTpoeHne npaBuiIbHBIX
MHOTOYT'OJIbHUKOB. /[sinHa okpy>kHOCTH. [lnomans kpyra.
OcHOBHas 1eJIb - PACIIMPUTH 3HAHUE yYalllUXCsl O MHOTOYTOJIBHUKAX; PACCMOTPETh MOHSTUS JUIMHBI OKPY>KHOCTH U IUIOIAAU Kpyra U (OpMyJibl
JUTSL X BBIYUCIICHUs. B Hadase TeMbl JaeTcst oNpeieIeHHE MPaBUIbHOTO MHOTOYTOJILHUKA U PACCMAaTPUBAIOTCS TEOPEMBI 00 OKPY>KHOCTSIX,
OMHCAaHHOM OKOJIO NPAaBHJIBHOTO MHOI'OYTOJIbHUKA U BIIUCAHHOM B HEro. C MOMOIIBIO ONUCAHHON OKPYKHOCTH PEIIAIOTCS 3a4a4d O
IIOCTPOEHHUH MPAaBUJIBHOI'O IIECTUYTOJIbHUKA U HIPABUJIBHOTO 2 N -yTrOJbHUKA, €CJIM J1aH NPABUJIBHBIN N-yroJbHUK. @OpMYyJIbl, BEIpa’Karolne
CTOPOHY IIPAaBUJIBHOI'O MHOTOYT'OJIBHUKA U PaJuyC BIUCAHHON B HETO OKPYKHOCTH 4Yepe3 paguyC ONIMCAHHONW OKPY>KHOCTH, UCIIOJIB3YIOTCS IIPHA
BBIBOJIE (POPMYJT JUTMHBI OKPY>KHOCTH U IJIOLIAHN Kpyra. BeIBOI onmpaercs Ha MHTYUTHBHOE MPEACTaBJICHHUE O IIpeiesie: P HEOTrpaHUUYEHHOM



YBEJIIMYEHUH YHCJIa CTOPOH MPABUIBHOIO MHOTOYTOJIbHUKA, BHUCAHHOTO B OKPY>XHOCTB, €r0 TIIEPUMETP CTPEMHUTCS K JUIMHE 3TOM OKPY>KHOCTH, a
IUIOLIAAb - K IJIOIAAN KPYyTa, OFPAHUYEHHOT'O OKPY>KHOCTBIO.

4. Imxenusi(12 4.)

OToOpakenue 1utockocTy Ha ceOs. [lonsitue nBmkenusi. OceBasi U ieHTpaibHasi cumMmeTpud. [lapannensHblil niepenoc. [Tosopor. Hanoxenus u
JIBUDKEHUS.

OcHOBHaf 11eJIb - IO3HAKOMUTH YUaIIUXCS C IOHSITUEM JABHUKEHHS U €0 CBOMCTBAMH, C OCHOBHBIMY BUJIaMU JIBUKEHUH, CO
B3aMMOOTHOIIICHUSIMHU HAJIO0KEHUN U ABHKEHUH. [[BM)KEeHHE TNIOCKOCTH BBOJAUTCS KaK OTOOpaKeHHUE MIJIOCKOCTHU Ha ceOsl, COXpaHsIoIIee
paccTosiHuE MEeX1y ToukaMu. [Ipu paccMoTpeHUN BUJIOB ABUKEHNIT OCHOBHOE BHUMAHUE YAEIIETCsI HIOCTPOSHUIO 0OPA30B TOYEK, IPSMBIX,
OTPE3KOB, TPEYTOJIbHUKOB IIPH OCEBOU U LIGHTPAJILHOM CUMMETPUSIX, NapajlieIbHOM IepeHoce, moBopote. Ha addekTHhIX mpuMepax
MMOKAa3bIBA€TCsI MPUMEHEHUE ABUKEHUM IPU PEILIEHNHU reoMeTpruueckux 3aaa4. [lonaTue HanoxeHus OTHOCUTCS B ITAaHHOM Kypce K YUCIIy OCHOB-
HBIX MOHSITHUN. JlOKa3bIBaeTCsl, YTO NOHATHS HAJIOKEHUS U JIBUKCHUS SBIISIIOTCS SKBUBAJICHTHBIMHU: JTF000€ HAJIOKEHUE SBIISIETCS IBUXKCHU EM
IJIOCKOCTH U 00paTHO. M3yueHune noka3aTebCTBa HE SIBISICTCS 00s13aTeIIbHBIM, OJHAKO CJICAYET PACCMOTPETH CBSI3b IMMOHITHH HAJIOXXCHUS U
JIBU>KEHUS.

re€OMETPHUH, B YACTHOCTH O PA3JIMYHBIX CIIOCO0aX BBEJICHUS IOHITHS paBeHCTBA QUTYD.

5. HauajbHblIe cBejleHHUsI U3 cTepeoMmeTpuu(84.)

[Ipenmer crepeomeTpun. I'eomeTpudeckue Tejaa U NOBEPXHOCTU. MHOrorpaHHUKY: MpyU3Ma, NapajuiesienuIie]l, nupaMuaa, Gopmyabl Aas
BBIUYHCJICHUS] X 00beMOB. Tena u mOBEepXHOCTH BpallleHUs: LUJIUHADP, KOHYC, cdepa, 1map, GOpMYyIIbl A1 BEIYUCICHUS UX MIIOMaaeH
MMOBEPXHOCTEN U OOBEMOB.

OcHoOBHasA 1eJIb - 1aTh HAYAJIBHOE MMPEACTABIICHHUE O TE€JIaX U MOBEPXHOCTAX B MPOCTPAHCTBE; NO3HAKOMUTH yUYaIlIUXCs C OCHOBHBIMU
(popmynamMu 11 BBIUMCIECHUS TUIOIAAeN NOBEpPXHOCTEN U 00beMOB Tel. PaccMoTpeHne npocTeiinXx MHOIOTpaHHUKOB (TIPHU3MBbI, apa-
JienenuIiesa, TMpamMuabl), a TAaKXKe TeI U ITIOBEPXHOCTEN BpallleHus (LIUJIMHAPA, KOHYyca, cepsl, 1apa) NPOBOAUTCS Ha OCHOBE HarJISITHBIX
MpeacTaBICHUHN, 0€3 NIPUBJIEUEHHUsI aKCUOM cTepeomMeTpuu. @opMybl U1l BBIYUCIECHUSI 00BEMOB YKa3aHHBIX TEJ BBIBOJSITCS HA OCHOBE NPUHIMIIA
KaBanbepu, popMyJibl 1715 BBIUMCIICHUS IO OOKOBBIX MTOBEPXHOCTEH UJIMH/IPA U KOHYCA MOJYyYaloTCsl ¢ HOMOILBIO Pa3BEPTOK ITHUX
MoBepXHOCTEH, popmyia riomanau chepsl npuBoauTcs: 6€3 000CHOBaHUS.

IToBTOopenue. Pemienue 3axau



TemaTH4yeckoe INIAHUPOBAHUE C ONIPECACICHUEM OCHOBHBLIX BU/10B y‘lBﬁHOﬁ HACATCJIBbHOCTH

7 kaace
Howmep CopepxaHue Marepuana XapakTepucTUKa OCHOBHBIX BUJIOB JIEATEIbHOCTH YUEHHKA (Ha
MyHKTA YPOBHE YUEOHBIX ACHCTBUI)
HauanbHble reoMeTpryeckne cBeeHUs
1. Touku, npsiMbIe, OTPE3KU. OOBSCHATH, YTO TaKOE OTPE30K, JydY, YroJ, Kakue (QUrypsl
2. JIy4 u yrou. HA3bIBAIOTCS PABHBIMH, KaK CpPaBHHUBAIOTCS U H3MEPSIIOTCS
3. CpaBHEHHE OTPE3KOB U YIJIOB OTpEe3KH U YTJbl, YTO TaKOe Ipajyc M TrpajycHas Mepa yria,
4 V3MepeHue OTPe3KoB. KaKOH yron HasblBACTCA MPAMBIM, TyIMbIM, OCTPBIM, pas-
5. VI3Mepenne yIIioB. BEPHYTHIM, YTO TaKOE CEpeIMHa OTpe3Ka M OMCCeKTpuca yria,
6. Pemenne sanad KaKHe YIJIbl HA3bIBAIOTCA CMEKHBIMH 1 KAKHE BEPTHKATLHBIMYL
7 CMe)KHBIE W BEPTHKANBHBIE YTITEL, ¢dbopMynMpoBaTh U OOOCHOBBIBATH YTBEP)KJIEHUS O CBOMCTBAX
) TlepreH MKy AspHbIe TPAMEIE CMEXHBIX U BEPTHKAJIBHBIX YIJIOB; OOBACHATH, Kakue IMPsIMbIE
) Permenne samad HA3BIBAIOTCA  MEPNCHIMKYIAPHBIMU; dbopmynmpoBath U
00OCHOBBIBaTh YTBEP)KICHHE O CBOICTBE [JBYX HPSAMBIX,
10. | KontpomsHas pabora Ne 1 «HaganpHbIle reoMeTpUYECKHE CBEICHUS ..
NEPNEeHIUKYISIPHBIX K TpeThed; M300pakaTb U pacro3HaBaTh
yKa3zaHHbIE MpocTeimue Gurypsl Ha yepTexax; pelarb 3aJauu,
CBSI3aHHBIE C TUMH IPOCTEHIIMMHU (HUTYypaMH
— Tpeyruo.nbnmm OObsACHATh, Kakas (urypa Ha3bIBaeTCsl TPEYrOJIbHUKOM, YTO
11. AHaJ'II/I?L KOHTpPOJIbHOM paboThl. [IepBblii MpU3HAK paBeHCTBA TPEYTOJbHUKOB TAKOE BEPIIMHBI, CTOPOHBI, YIJIbI H TEPHMETp TPEYrOMbHHKA,
12. | IlepBbiii MpH3HAK PABEHCTBA TPEYTONLHUKOB KaKoW TpeyrojbHUK HA3bIBAETCSI PABHOOEIPEHHBIM M KaKOM
13. | Pemenue 3a1a4 Ha MPUMEHEHHUE MEPBOT0 MPU3HAKA PAaBEHCTBA TPEYTOJbHUKOB. PaBHOCTOPOHHUM, KaKHE TPEYTOJbHUKU HA3BIBAIOTCS PABHBIMU;
14. | MeauaHsl, 6I/ICCCKTpI/ICBI 1 BBICOTBI H306pa)I(aTI) M paclio3HaBaTh HA 4YepTEeKaX TPECYTOJbHUKH U HX
15. | [epneHauKyIsp K IpsIMOi AJIEMEHTHI;  (opMynupoBaTh U JOKa3bIBaTb TEOPEMBI O
16. | CaoiicTBa paBHOGEAPEHHOTO TPEYTOIBHUKA MPH3HAKAX ~ PABEHCTBA  TPEYTONBHUKOB; 0655[CH;[TLV, 91O
17. | Bropoii npu3HAK PAaBEHCTBA TPEYTOILHIKOB Ha3bIBACTCS IEPIEHIUKYIISIPOM, IPOBEIEHHBIM U3 JJAHHON TOUKH
18. | Pemenmue 3anau K JaHHOW TIpsAMOH; (GopMyIHpoBaTh M JOKa3bIBaTh TEOPEMY O
19. | Tperwii npu3HAK paBEHCTBA TPEYTOTLHHKOB NEPIEHANKYIApe K npilMoﬁ; OGBHCHHTBL KaKHe  OTpe3kHu
20. | Pemenne 3a1a4 Ha IPHIMEHEHHE PABEHCTBA TPEYTONLHUKOB. HasbIBAIOTCA  MEJMAHOH, — OHCCEKTPHCOH M BBICOTOI
21. | 3anaun Ha noctpoerue. OKPYKHOCTS TPEyroJibHuKa; (HOPMYyIHpPOBaTh W JOKa3bIBaTh TEOPEMBI O




22.

[TocTpoeHre MPKYIEM U JTMHEHUKOI

CBOWCTBaX pPaBHOOCIPEHHOTO TPEYTOJIbHUKA; peIIaTh 3a7auH,

23. | IlocTpoeHue yria ,paBHOrO JAHHOMY. CBA3aHHbIE C IpPU3HAKAMH pPaBEHCTBA TPEYrOJbHUKOB U
24. | IloctpoeHue OUCCEKTPUCHI YIIIa, HEPIEHAUKYISIPHBIX NPSIMBIX. CBOMCTBaMH PaBHOOEAPEHHOIO TPEYroJIbHUKA; (POpMYIHPOBATH
25. | Iloctpoenue cepeuHbl OTpe3Ka OTpeNieIeHne OKPYXXHOCTH;, OOBSCHATH, YTO TaKoe LEHTP,
26. | Pemenue 3amau paauyc, XopAa U JIUaMeTp OKPYKHOCTH; peliatb MpocTeifiine
27. | KontponpHas padota Ne 2 «TpeyronbHuKm» 3a7a4yl Ha IOCTPOCHHE (IIOCTPOCHUE YIJIA, PABHOTO IAHHOMY,
MOCTPOCHUE OUCCEKTPHUCHI yria, MOCTPOCHUE
NEPIEHANKYISAPHBIX MPSIMBIX, IIOCTPOCHUE CEPETUHBI OTPE3KA)
u Oosiee CIOXHBIE 3a/ayd, HCIOJB3YIOIIUE YKa3aHHbIE
IIPOCTEHIINE; COMOCTABIATH OTYUYEHHBIN Pe3ybTaT C YCIOBUEM
3aJ1a4uM; aHAJIM3UPOBATh BO3MOXKHBIE CITydau
ITapajJiesibHbIE IPAMBbIE ®opMynupoBaTh  ONpENEeNeHHUE  MAPAVICIBHBIX  MPSIMBIX;
28. | AHanu3 KOHTPOJIbHOW paboThl. OnpeneneHne napajIeTbHbIX MPSIMBIX. OOBSICHATh C HOMOILBIO PUCYHKA, KAaKHe YIJIbI, 0Opa30BaHHbIE
29. | Ilpu3Haku mapauieIbHOCTH ABYX MPSMBIX MIPY TIEPECEYEHUH JIBYX MPSIMBIX CEKYIIEH, HA3bIBAKOTCS HAKPECT
30. | Pemenue 3a/1a4 Ha HapauIeIbHOCTh MPSIMBIX JeXKalMMHK,  Kakhe  OJHOCTOPDOHHMMHM M Kakue  Co-
31. | IlpakTuyeckue criocoObl HOCTPOCHUS MAPAUICIbHBIX MPSMBIX. OTBETCTBEHHBIMHU; (OPMYIIMPOBATh M JI0Ka3blBaTh TEOPEMBI,
32. | O6 akcHOMAax reoMeTpun BBIp@XAIOIIME TMPU3HAKH MAPAJICIIBHOCTH  JIBYX MPSMBIX;
33. | AKCHOMA apalIeNbHBIX IPSIMBIX. OOBSICHATH, YTO TaKOE aKCHOMBI T€OMETPHH U KaKHe aKCHOMBI
34. | CpoiicTBa napaienbHbIX IPSAMBIX. y&e  HCIONb30BaNNCh  paHee;  (POpPMyIHpOBAaTH — aKCHOMY
35. | Pemenue 3amaq NapajyieIbHBIX TPSMBIX M BBIBOJUTH CIEACTBUS U3 HeE,
36. | TeopeMsl, OGpaTHBIE JAHHBIM. dbopmynaMpoBaTh M JIOKa3bIBaTb TEOPEMbI O CBOMCTBax
37. | Pemenne 3amau mo Teme: «I[lapasienbHbie TpsIMbIe» NapajuIeNbHBIX TPAMEIX, OOpaTHBIC TeopeMaM O MpHsHakax
38. | Pemenne 33124 Ha NAPALIETBHOCTh TIPAMBIX NapajyIeIbHOCTH, CBSI3aHHBIX C HAKPECT JIKAIIMMH, COOTBET-
30, | Pemcnue 3a1a1, IOBRIMICHHOH TPy IHOCTH CTBEHHBIMH M OJHOCTOPOHHHMH YTIJAMH, B CBSI3U C OTHM
OOBSICHATB, UTO TAKOE YCIOBUE U 3aKJIFOUCHHE TEOPEMBI, KaKasi
40. | KonrponbHas pabora Ne 3 «[lapasienbHble IpsMbIe» TeopeMa Ha3bBACTCH OGPATHOH MO OTHOMICHHIO K JAHHOM
TeopeMe; OOBACHATH, B UEM 3aKIIIOYAETCS METOJ I0Ka3aTeNIbCTBA
OT IPOTHBHOTO: (POPMYJIMPOBATH U JOKA3HIBATH TEOPEMEI
o0 yrmax ¢ COOTBETCTBEHHO  NapaUIeNbHBIMH |
NEPIEHANKYISAPHBIMH ~ CTOPOHAMH;  MPHBOJUTH  HPUMEPHI
UCIOJIb30BAaHUS ATOT0 METO/a; pellaTh 33Ja4ll Ha BBHIYMCIICHUE,
JI0KA3aTeNbCTBO U TOCTPOEHUE, CBSI3aHHBIE C Mapajiedb HBIMU
PSIMBIMU
CooTHOIIEHHSI MeK1Y CTOPOHAMH M YIJIAMM TPEYroJibHUKA @®opmynupoBaTh M JOKa3blBaThb TEOPEMY O CyMME YIJIOB
41. | AHamu3 KOHTPOJIBHOM paboThl. TeopeMa 0 CcyMMe YTIJIOB TPEYTOJIbHUKA TPEYroJIbHUKA U €€ CIIEICTBUE O BHEIIIHEM YTJIE TPEYTOJIbHUKA,
42. | Buasl TpeyroabHUKOB MPOBOANTh  KJIACCU(PUKALUIO TPEYrOoJbHUKOB IO  yrjam;
43. | CooTHOmIEHME MEXTY CTOPOHAMH U YIJIAMU TPEYTOJIbHUKA (bopmynupoBaTh W 10Ka3BIBATE TEOPEMY O COOTHOUICHHSX
44, | HepaBeHCTBO TpeyronbHHUKa. MEXJly CTOPOHAMU U yIJIlaMU TpeyToJIbHUKa (IIpsiMoe U 00paTHOe




45.

Pemrenne 3a1a4 Ha COOTHOIIEHUE MEKY CTOPOHAMU U YIJIaMU TPEYrOJIbHUKA

YTBEPKACHUS) U CIEACTBUS U3 HEE, TEOpeMy O HEpPaBEHCTBE

46. | KontponsHas pabota Ned «COOTHONIEHHS MEXKILY CTOPOHAMH M YTIaMK TpeYyToIbHIKA, (opMyTMpOBaTE M JIOKa3bIBATH TEOPEMBI 0
CBOMCTBaX MPSIMOYTOJbHBIX TPEYTOJIbHUKOB (IPSAMOYIOJIbHBIN

TPEYTOJbHUKA» o

17 TpeyrogpHuk ¢ ymiom  30°, [pu3Haku — paBEHCTBA

48. | IIpu3HaKku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB OTIpe/ICNICHUs] PACCTOSIHUSI OT TOYKH 1O TPSMOH, PacCTOSHUS

49. | IIpuMeHeHHEe IPU3HAKOB MIPU PEIICHUH 33124 MEXy MapaJUIeIbHBIMU  NPAMBIMHM; pellaTh 3aJa4d  Ha

50. | Pemenue 3aga4u no teme: «IIpsiMOyrosibHbIE TPEYTOIBHUKI BBIYMCIICHMS], JIOKA3aTEIbCTBO M IIOCTPOCHHUE, CBS3aHHBIE C

51. | PaccrosiHue oT TOYKH 10 NpsAMOM. PaccTosiHre Mex Iy napaieabHbIMU COOTHOILLIEHUSIMU MEXIYy CTOPOHAMM M YIVIAMH TPEYTOJIbHHKA U
HPSIMBIMHU. paccTossHUEM  MEXJYy  NapajulebHBIMM  HpPSIMBbIMU,  I[pU

52. | IlocTpoeHue TpeyroibHUKa IO TPEM JIEMEHTaM. HE00XO0IMMOCTH MPOBOAUTH IO X0y PEILIEHUS TOMOJIHUTEIbHbIE

53. | Pemenue 3a1a4 Ha HOCTPOCHHUE TPEYTOIBHUKOB MO TPEM DJIEMEHTaM. IIOCTPOEHUSI, COIIOCTABIIATH IOJYYEHHBIN PE3yJIbTaT C YCIOBUEM

54. | Pemenue 3aa4 no teme: «COOTHOIIEHNE MEX]Ly CTOPOHAMH U yIJIaMU 3alaqi, B 3aJadaXx Ha IIOCTPOCHUE MCCICNOBATh BO3IMOXKHBIC
TPEYTOJIbHUKA» Clly4aun

55. | Pemenue 3a/1a4 Ha NOCTPOEHUE

56. | Pemienue ONOJHUTEIbHBIX 3304

57. | IlonrotoBka K KOHTPOJIbHOU padboTe

58. | KonrponbHas pabota Ne5 «PaBeHCTBO TpeyrojJbHUKOBY.
IloBTOpenue. Pemenue 3axau.

99. | AHanu3 KOHTPOJIBHON PaGOTHI

60. | W3mepenue yrnos. [lepnenaukynspaelie npsivble. Penenne 3axa4

61. | IIpusHaku paBeHCTBA TPEYTONLHUKOB. Penenue 3a1au

62. | Pemenue 3a1au Ha IOCTpOEHHE

63. | CroiicTa mapannensHBIX MPAMBIX. Penenue 3amad.

64. | IIpusnaku paBeHCTBA TPEYTOTLHUKOB. Pemrenne 3amau.

65. | IIpusnaku paBeHCTBA TPEyroOAbLHUKOB. Pemenne 3amau.

66. | MIpsamoyronsuelif Tpeyronpuuk. Pemenue 3amad.

67. | Pemenue 3a1a4 Ha IOCTPOEHHE TPEYTOJIHLHUKOB.

68. | O6oO0IIEHNE TTO TEMAM




8 kiace

Howmep Copepxanue Marepuana XapakTepHucTUKa OCHOBHBIX BUJIOB JIEATEIbHOCTH YUEHHUKA (Ha
MyHKTa YPOBHE YUEOHBIX ACHCTBUI)
YeTbIpexyroJbLHUKH
1. IToHsATHE MHOTOYTOJIbHUKA OOBACHATD, YTO TAKOE JJOMaHAasl, MHOTOYTOJIbHUK, €T0 BEpIINHBI,
2. MHOroOyroNbHUKH CMEXHbIE CTOPOHBI, TUAroHajaM, M300pa)kaTb U paclo3HaBaTbh
3. [MapauienorpamMm MHOTOYT'OJIbHUKHM Ha 4epTexkax; MOKa3blBaTb 3JIEMEHTbl MHOTO
4 CBOIiCTBA MApaIIeNorpaMma yrOJIbHUKA, €ro BHYTPEHHIOIO U  BHEIIHIO  001acTy;
5. | Pemrenue 3a/1au Ha IpUMeHEHHE CBOMCTB MAapajLIeorpaMma q’OPé‘WHHpOBaTB ONMPCACICHNE  BBIITYKIOrO  MHOIOYroJIbHHKA,
6. Tpaneums. Bust Tpanemit n300pakaTb ¥ PACHO3HABATH BBINYKJIbIE W  HEBBIIYKIIbIE
7 Pemmierue 33124 10 CBOHCTBAM TpATICIHH MHOTOYTOJIEHUKH; ()OPMYJIMPOBATh U JJOKA3bIBATH YTBEPIKICHHSI
O CyMME YIJIOB BBINYKJIOIO MHOTOYTOJbHHKA M CyMME €ro
8. Penienue 3a/1a4 Ha J10Ka3aTeLCTBO
" BHEUIHUX YIJIOB; OOBSICHATH, KakKU€ CTOPOHBI (BEpPIIUHBI)
0. [TpsimoyronpHUK. CBOMCTBA MPSIMOYTOJIBHHUKA N
” YeThIPEXYTOJIbHUKA Ha3bIBAIOTCS IPOTUBOIOJIOKHBIMH;
10. | Pom0, cBoiicTBa poMba
" dbopMynupoBaTh ONpEJeNieHUs] NapauieJorpaMMa, Tparenuu,
11. | KBajgpar, cBoiicTBa KBajipaTa . o N
12 | p = 5 paBHOOEPEHHON u IPSIMOYTOJIBHOMN Tpamnenui,
. €llICHUE 3a/]]a4 Ha CBOWMCTBA MPSIMOYTOJIbHKKA, poMOa M KBajpara
13 A ~ pAMOY P Ap NpsIMOyTOoJIbHMKA,  poM0Oa,  KBajapaTa;  M300pakaTb U
| Pemenue 3ana4 Ha cBOHCTBA M IPU3HAKH QUTY pacrmo3HaBaTh OTH YETBIPEXYTOJIBHHUKH; (OPMYIHPOBATH U
14. JIOKa3bIBaTh YTBEPXACHHUS OO0 HUX CBOMCTBaX M IpHU3HAKAX;
pelaTh 3aJauu Ha BBIYMCICHHE, I0KA3aTeIbCTBO U MOCTPOCHHUE,
CBSI3aHHBIC C DTUMHU BHJAMH YETHIPEXYTOJHHHUKOB; OOBSICHATH,
KaKHe JIB€ TOUYKH Ha3bIBAIOTCS CUMMETPUYHBIMH OTHOCHUTEJIBHO
npssMoil  (TOYKH KakoM  ciydae urypa  Ha3bIBaeTcs
KonTponbnas padora Ne 1o Teme «HeThIpexyroabHUKN. p ( . ): yHaac (puryp
CUMMETPUYHON OTHOCUTEIHHO MPSAMON (TOYKH) U YTO TaKOE OCh
(ueHTp) cUMMETpUU QUrypbl; MPUBOIUTH MpUMEPHI (uUryp,
oOnajgaromux oceBoil (LEHTpalbHOW) CHUMMETpPHEH, a Takxke
MPUMEPBl OCEBOM M ILEHTPATbHOM CHMMETPUH B OKpY’Karouien
Hac 00CTaHOBKE.
JIOIIA1b BSACHATh, KaK  IPOU3BOAMTCA  H3MEPEHU IIoIaaen
ILnoma OO0msac , a OU3BOIUTC 3MEpEHHE oIaae
15. | Ananus k/p. [loHsITHE MIIOLIAIM MHOTOYTOJIbHUKA MHOTOYTOJIbHUKOB, ~ KakM€ MHOTOYTOJBHHKH  Ha3bIBAIOTCA
16. | IInomaas MHOrOyroJIbHUKA PaBHOBEIIMKUMHU u Kakue PaBHOCOCTaBJIEHHBIMU;
17. | Inomans napamwienorpamMma (dbopMyIHpOBaTH OCHOBHBIE CBOWCTBA IJIOMIAJCH W BBIBOAUTH C




18. | PemeHue 3a1a4 Ha HAXOXAE€HUE IUIOIIAH NAapaLIeNorpaMma UX  TOMOLIbI0  (QOpMysbl  IUIOIIAAECH  MPSMOYTOJIbHUKA,
19. | [Inomans TpeyroibHUKA napajiesiorpaMMa, TpeyrojibHUKa, Tpaneuuu; GopMyIupoBarh 1
20. | Pemenue 3a1a4 Ha HAXOXKAEHHME IUIOLIAM TPEYTOJIbHUKA JIOKa3bIBaTh TEOPEMY 00 OTHOLIEHWH IIIOIIAJEH TPEYroNbHUKOB,
21. HJ'IOH_IaI[B Tpaneuun HMCIOIIUX II0 paBHOMY YTIIY, q)OpMYJII/IpOBaTB U A0Ka3bIBaTh
22. | PemeHue 3a/1a4 Ha HAXOXKJICHUE TUIOIIAIN TPATICIIHH Teopemy [lngaropa u 00paTHyto eii; BEIBOAUTH (hopmyity I'epora
23. | Teopema [Mudaropa JUIS TUTOIIAJN TPEYTOJbHUKA; pelaTh 3aJaud Ha BBIYMCIICHUE U
24. | Pemenue 3anau no teopeme Iudaropa JI0Ka3aTeabCTBO, CBsI3aHHblE ¢ (opMmyiramu IUom@aned u
25. | Pemrenue 3a1a4 ¢ mpuMeHeHneM Teopembl [Tudaropa Teopemoii [ndaropa.
26. | Pemenue 3a1a4 Ha HAXOXKACHUE IIJIOLIAU MTapajulelorpaMma, TpeyrojabHHKa,
Tparnenuu
27. | Pemenue 3a1a4 Ha HaXOXKJAECHUE IIOLIAIeH
28. | KonTposbHas pabota Ne 2 o reme «ILimomamm
Ioxo0HbBIE TPEYTOJIBLHUKH
29. | Aganus K/p. OHpCI[eJIeHI/Ie MOI00HBIX TPCYroJbHUKOB OOBsCHATD IIOHATHC MpONnoOpHUOHAIIBHOCTH OTPE3KOB;
30. | OrHOmEeHue Iomanaei moT00HBIX TPEYTOJbHUKOB (opmMynupoBaTh ONpENENCHUS NOAOOHBIX TPEYTOJbHUKOB H
31. | IlepBblii npu3HAK MOJ00US TPEYTOJIBHUKOB Koo duIHeHTa TMOR00KS;  QOPMYIMPOBATE M JIOKA3bIBATH
32. | Bropoii npu3Hak mo1061s TpeyrolbHUKOB TEOPEMBI: 00 OTHOLIEHUH IUIOIIA/IEH MOJOOHBIX TPEYTOJIbHHUKOB,
33. | Peuienue 3a1a4 Ha MepBbIid ¥ BTOPOU MPHU3HAKH TOI00HS TPEYT. O TPU3HAKAX TMOJOOMs TPEYrONBHUKOB, O CPEJIHEH JIMHUH
34. | Tpetuii mpusHax moao6us TPEyTOTLHHKOB TPEYTOJIbHUKA, O TIEPEeCeUeHNH MeIuaH TpPEyroJlbHUKa, O
35. | Pemenue 337124 Ha MO0OHE TPEYrOTEHHKOB PONOPLHUOHATIBLHBIX OTPE3KaX B MPSIMOYTOJIbHOM TPEYTOJIbHUKE;
OOBSICHATB, UTO TAKOE METOJI IOI00US B 33]]a4axX Ha MIOCTPOCHUE,
36. | KonTpoapHas padora Ne 3 «Ilomoduey. ]
» U IPUBOJIUTH MPUMEPHI IPUMEHEHHs 3TOr0 METoJa; OOBICHATS,
37. | AHanu3 KOHTpoJIbHOW paboThl. CpeHss IMHMSI TPEYTrOJbHUKA o
KaK MOKHO HCIIOJIb30BAaTh CBOMCTBA MOAOOHBIX TPEYTOJILHUKOB B
38. | liponopuyoHankHEIe OTPESKH B IPIMOYTONLHOM TPEyTONLHHKE U3MEPUTENIbHBIX paboTax Ha MECTHOCTH; OOBSICHATh, KAK BBECTH
39. | Pemienue 3ajjau Ha pUMEHEHHE K OJJOOMIO U JIOKA3aTeIbCTBY TEOPEM ITOHSTHE TIOOGHS /TSl TIPOM3BONBHBIX (BHTYD; HOPMYITHPOBATH
40. | IlpakTtuyeckue NpUI0KeHUs OA00Ms TPEYTrOJbHIKOB — 33/1a4M Ha MIOCTPOCHUS OTIpeJieNiete M WILTIOCTPUPOBATH MOHATHS CHHYCA, KOCHHYCA M
41. | Msmeputenbrbie paboTh Ha MECTHOCTH TaHI€HCa OCTPOrO yIida NpSMOYTOJGHOIO —TPEYrOIbHHKA;
42. | O nogo0uu Npou3BOILHBIX HUIYD BBIBOJUTh OCHOBHOE TPHTOHOMETPHYECKOE TOXKICCTBO H
43. | Peienne 3aa4 Ha nogobue 3HAYCHUS CHHYCa, KOCHHYyCa M TaHTeHca i yrios 30°, 45°, 60°;
44. | Cunyc, KOCHHYC ¥ TaHT'€HC OCTPOTO yIia NPsIMOYTOJIbHOTIO TPEYTOJIbHUKA pelIaTh 3a/adi, CBS3aHHBIC C MOXOOMEM TPEyrOIbHUKOB, IS
45. | 3nauenue cuHyca, KocuHyca u TaHrenca yrios B 30°, 45°, 60° BEMMMCTEHNA ~ 3HAYCHHMH  TPHTOHOMETPHHECKHX  (byHKImMit
46. | Penienue 3a/1a4 0 TPUrOHOMETPHH HUCIOJIb30BaTh KOMIIBIOTEPHBIC TPOTrPaMMBbI
47. | KontponbHas padora Ne 4 o Teme «IIprumenenue momgo0us»
OKpPYXKHOCTH UccnenoBats B3aMMHOE PacHoOIOKEHUE TPSAMOA U OKPY>KHOCTH;
48. | Anamus k.p.B3auMHoe pacnosoxeHue npsMoi U OKPYKHOCTH dbopMynaHpoBaTh OMpeeNeHHEe KacaTeIbHOH K OKPY)XHOCTH;
49. | KacarenbHas K OKPY>KHOCTHU dbopMyaMpoBaTh M JOKa3blBaTb TEOPEMBI: O CBOICTBE
50. | Pemienwe 33/1a4 Ha CBOMCTBA KACaTEIbHON K OKPYXHOCTH KacaTeJbHOM, O MPU3HAKE KacaTeNbHOW, 00  OoTpe3kax
51. Fpa,HYCHaﬂ Mepa Iy OKPY>KHOCTHU KacaTCJIbHBIX, HpOBeI[éHHBIX W3 OJTHOM TOYKHU, (bOpMy.TH/IpOBaTI)




52.

Teopema 0 BIHCAaHHOM YTJIE

MOHATHUSL IIEHTPAJIBHOTO yIja U TPagyCHONM Mepbl Iyru

53. | CneacTBus O BIIMCAHHBIX YIIIaxX OKPYXHOCTH; (OpPMYIHpOBaTh M JIOKa3bIBaTh TEOPEMBL: O

54. | Pemienue 3a7a4 Ha BIMCAHHBIC U LIEHTPAJIbHBIC YIJIbI BIMCAaHHOM YTJIC, O IPOU3BCACHNH OTPEC3KOB IICPCCCKAIOMNXCS

55. | CBoiicTBa OMCCEKTPHUCHI yIIia Xopa; GopMyIHpOBaThH U TOKA3BIBATh TEOPEMBI, CBSI3aHHBIC

56. CBolicTBa CEPEAMHHOIO NEPIEHAUKYIIAPA K OTPE3KY C 3aM€YaTCJIbHBIMU TOYKaMU TPCYT'OJIbHUKA: O 6I/ICCCKTpI/ICC

57. | Teopema 0 nmepeceuyeHnr BBICOT TPEYTOJIbHUKA yriia M, Kak CICICTBHE, O IEPECCUCHUN OHCCEKTPHC

58. | Ompenenenusi BOUCAaHHOW M ONMMCAHHOW OKPY>KHOCTEH TPEYroJbHuKa, 0 CEPEIANHHOM NEPIEHAUKYIIAPE K OTPE3KY M, KaK

59. | CBoiicTBa BIMCAHHO OKPYXKHOCTH CJIIEJICTBHE, O NMEPECECUCHUHN CEPEANHHBIX MIEPIICHIUKYISIPOB

60. | CBoiicTBa ONMCAHHON OKPY/KHOCTH K CTOpOHaM  TPEYroibHMKa; O  IEPECCYCHHH  BBICOT

61. | Pemenue 3aa4 Ha CBONCTBA OKPYKHOCTE TpeyroJbHAUKa; (hopMyJIpPOBAaTh ONPEICICHUS OKPY’KHOCTEH,

62. | Pelenue 3a1a4 Ha CBOHCTBO GUCCEKTPHCHI BIIMCAHHOM B MHOIOYI'OJbHMK W  OIMCAaHHOM  OKOJIO

63. | Pemenue 3a1a4y Ha CBOWCTBA BIMCAHHOW M ONMCAHHOW OKPY>KHOCTH MHOTOYTOJIbHHKA, q)OPMvaHpOBaTI’ H JIOKasEIBATL TEOPEMEL: 00

64. OKPY’KHOCTH, BIHCAHHOH B TPEYTOJNbHHK; o6v OKPY>KHOCTH,
ONMCAHHOM OKOJIO TPEYTrOJbHHKA; O CBOWCTBE CTOPOH
OIMCAHHOTO YETHIPEXYTOJIbHUKA; O CBOMCTBE YIJIOB BIIMCAHHOIO
YETBIPEXYrOJIbHUKA;  pelmaTh  3aJa4yd  HAa  BBIYMCIICHUE,

KonTpossHas pabota Ne 5 1o Teme «OKPYKHOCTBY JI0Ka3aTeIbCTBO U IIOCTPOCHUE, CBS3aHHBIE C OKPY>KHOCTBIO,
BIUCAaHHBIMHU 51 ONMCAHHBIMU TPEYTroJbHUKAMH "
YeThIPEXYTONbHUKAMH; HCCIEI0BAaTh CBOMCTBA KOHQUTYpAIIHiA,
CBSI3AHHBIX C OKPYKHOCTBIO, C IIOMOIIBIO KOMIIBIOTEPHBIX
[IpOTrpaMm
IloBTOpenue. Pemenue 3aaau

65. | IloBTOpenue no Teme «YersipexyroapbHuKH. [lmomaamy

66. | [ToBTopenue mo reme « [TogoOHBIE TPEYTOIBHUKI

67. | Pemenune 3amau

68. | Pemenne 3amau
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Howmep ConeprkaHre MaTepuaia XapakTepruCcTHKa OCHOBHBIX BUJIOB JESATENFHOCTH YUeHHKa (Ha
MTyHKTa YpOBHE y4eOHBIX JCHCTBHIA)
BexTtopni (8)
1. | Ilousitue BekTOpa. PaBeHCTBO BEKTOPOB
2. | OTknagplBaHuE BEKTOpa OT JAHHOW TOYKHU
3. | [IpaBmyio TpeyroyibHHKA, MPABWIIO MapajlIeIorpaMMa DopMyJIMPOBATH ONPEACIICHUS U UITIOCTPUPOBATH ITOHATHS
4. | CymMa BEKTOPOB, IPABHJIO MHOTOYTOJIbHUKA BEKTOPA, €ro JJIMHBI, KOJUIMHEAPHBIX U PaBHBIX BEKTOPOB;
S. Brpruntanue BEKTOpOB MOTHBHUPOBATH BBEJCHUE TTOHATUN U JEUCTBUM, CBSI3AaHHBIX
6. YMHOXEeHUE BeKTOpa Ha yuciao. CpeHssi JIMHUS Tpaneuuu C BCKTOpaMH, COOTBCTCTBYIOIIMMHU IIPUMCPAMH, OTHOCAIINMHUC
7. VYMHOKEHHE BEKTOpa Ha YHUCIO0 K (1)H3I/IquKI/IM BCKTOPHBIM BCJIIMYHMHAM,; IIPUMCHATL BCKTOPHI U
8. [IpruMeHeHne BEKTOPOB K PEIICHUIO 3a]1a4. JICUCTBUS HaJ HUMU MPU PEIIEHUH T€OMETPUUECKUX 3a/1a4
Metoa koopaunat (10)

9. | PazyokeHHEe BEKTOpA IO BEKTOpaM
10. | KoopauHatel BeKTOpa
11. | Tlpocreiimue 3a7a4n B KOOPJAUHATAX, CBSI3b MEXK/Ty KOOPJAUHATAMU BEKTOpa U

KOOpPAMHATAMM €r0 HayaJla U KOHLA
12. | llpocreiimme 3a1a41 B KOOP/IMHATAX OOBSCHAT M WUIIOCTPUPOBATH TOHATUA TNPSMOYTOJILHOU
13. | YpaBHEHHE OKPYKHOCTH U MPSIMOI CHCTEMBbI KOOPJIMHAT, KOOPIMHAT TOUYKU U KOOPAUHAT BEKTOPA;
14. | YpaBHEHHE OKPYKHOCTHU U MPSIMOI BBIBOJIUTH U MCIIOIH30BATh MPH PEIICHUH 3a]1a4 (POPMYIIBI
15. | CocTaBieHne ypaBHEHHIN OKPYKHOCTH U NIPSIMOH KOOPIWHAT CEPEIMHBI OTPE3KA, JUTMHBI BEKTOPA, PACCTOSHUS
16. | KonTponbHas pabota Ne 1 mo reme «BekTopbl. MeTo1 KOOpAMHATY MEKTY IBYMSI TOUKAMH, YPABHEHHS OKPYKHOCTU M IPAMOK
17. | Ananu3 KoHTpoJbHOU paboThl. Pemenue 3a1au.
18. | Pemenue 3amau

CooTHOLIEHHS MEK1Y CTOPOHAMHU M YIJIAMH TpeyrojbHuKka. CrajnsipHoe

npou3BeaeHne BekTopos (11)
19. | Cunyc, KOCHHYC, TAHTEHC YIJia @opMyJIMpOBATh W WUIKOCTPUPOBATH OIPEICIEHUsS CHHYCA,
20. | OcHOBHBIE TPUTOHOMETPUUYECKUX TOkIecTBA. DopMyIIbl IpUBEIEHUS KOCHHYyCa, TaHreHca M KkoTtaHreHca yrioB or 0 mo 180°;
21. | [IpumeHeHne cHHyca, KOCHHYCA M TAHTEHCA MPU PEIICHUH 3a]1a4 BBIBOJIUTH OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO U
22. | ®opMyIibl Il BBIYMCIEHUS KOOPAMHAT TOUKH (dbopMyIibl TpUBEAEHUS; GOPMYIUPOBATH U JOKA3bIBATH TEOPEMBI




23. | Teopema o mIomaam TpeyroabHUKa CHHYCOB H KOCHHYCOB, TIPHUMEHSITh HX TIpH pEHICHUU
24. | Teopema cunycoB. Penenue 3a1a4u TPEYTrOJIbHUKOB; OOBSICHSTD, Kak UCIIOJIB3YIOTCS
25. | Teopema kocuHycCOB. PelieHue TpeyrojibHUKOB. TPUTOHOMETpUYECKHE (HOPMYJIBI B M3MEPUTEIBHBIX paboTax Ha
26. | CxansipHoe NpoU3BEACHHUE BEKTOPOB, YTOJl MEX/y BEKTOpaMHU MECTHOCTH;  (OPMYJIMPOBAaTh ~ ONPENENCHHS  YyIJla  MEXIy
27. | CxansipHO€ MPOMU3BEACHUE BEKTOPOB B KOOPIMHATAX BCKTOpaMU H CKAJIIPHOI'O IPOU3BE/ICHUA BEKTOPOB; BBIBOAWUTH
28. | CBoiicTBO CKasIpHOTO npou3BeaeHus. Pemenue 3a1ay (opMyny ~CKaIsPHOTO MPOU3BEICHHS 4epe3  KOOPAHHATHI
29. | Konrposnbhas pabora Ne 2 o teme «COOTHOIIEHHS MEXK/Ty CTOPOHAMH U yryiamu | BEKTOPOB; opMyTMpOBaTE U OOOCHOBBIBATE YTBEPXKICHHE O

TpeyroibHuKa. CKaISIPHOE IPOU3BEICHHE BEKTOPOBY CBOMCTBAX CKAJISIPHOTO MPOU3BEACHUS; UCIIOIB30BATh CKAISIPHOE

Jlinna okpyauoctu. [ltomans kpyra. (124.) MIPOM3BEICHNE BEKTOPOB NP PEIICHUH 3a/1a4

30. | Anamm3 x/p. [IpaBuiIbHBICE MHOTOYTOJITBHUKH
31. | Okpy>KHOCTb, OITUCAHHAsI OKOJIO IIPABUILHOTO MHOTOYTOJIbHUKA U BIIMCAHHAS B

PaBHIIbHbI MHOTOYTOJIbHUK @opMyIHpOBATH ONpPENEICHUE NPABUIBHOTO MHOTOYT'OJIbHHUKA;
32. CDOpMy.HBI AJI BBIYHUCJIICHUA TUIOIAAU IMTPABUJIBHOTI'O MHOTOYTOJIbHUKA, @OpMyHHpOBaTB A JOKa3blBaTb TEOPEMBI 00 OKPY>XHOCTSIX,

BIIMCAHHOI'0 B OKPYXHOCTD ONMCAHHOM OKOJIO NPaBUJIBHOIO MHOTOYT'OJIbHUKA U BIMCAHHOMN
33. | IlocTpoenune npaBUILHBIX MHOTOYTOJILHUKOB. Pemienne 3axau B HETO; BBIBOAWTH U HCIIOJIB30BATh (DOPMYJIBI JUTSI BEIYHCIICHUS
34. | limHa OKPYKHOCTH IUIONIAIM  MPABHJIBHOTO MHOTOYTOJIbHUKA, €ro CTOPOHBI U
35. | Pemenue 3amay nmo teme: «JliMHa OKPYKHOCTH paayca BOHCAaHHOW  OKpPY)KHOCTHM;, pemaTrh 3aJadyd  Ha
36. | [Tnomanp kpyra MOCTPOCHHE  TPABUIBHBIX  MHOTOYTOJILHUKOB,  OOBSCHATH
37. | Pemenwue 3amau o Teme: «I[lnomane kpyray. [nomame KpyroBoro cekropa MOHSATUS JUTMHBI OKPY>XKHOCTH M TUIOIIATU Kpyra; BBIBOJIUTH
38. | Pemienue 3a/1a4 Ha MOCTPOCHHE dbopMyIIBI 1S BBIYUCIICHUS JJIMHBI OKPY>KHOCTU W JJIUHBI TYTH,
39. | Pemenue 3amay Ha 10KA3aTENBCTBO IUTIOMAaAN Kpyra U INIOIAaIu KPYTroBOIO CEKTOpa; IIPUMEHSITE OTU
40. | Pemenue 3aa4 Ha mpuMeHeHHE QPopMyT (opMyJIBI IPH PEIICHUH 33134
41. | KontposbHas pabota Ne 3 mo teme « Jlnuna okpyxuoctu. [lnomanp kpyra."

JBuxenust (8 u.)
42. | Tlonstue nBmwxkenus. OTobpaxkeHne MIOCKOCTH Ha cedst OOBSACHATH, YTO TaKO€ OTOOpa)KEHUE IJIOCKOCTH Ha ceOst U B
43. | HanoxxeHue u JBHIKEHHE KaKkoM CJlyda€ OHO Ha3bIBAETCS JIBMIKEHHEM TUIOCKOCTH;
44. | Pemenne 3a1a4 Ha IOCTPOCHHUE OOBSICHATh, 4YTO TaKoe _ocepas  CHMMETpUS, LEHTpajlbHAas
45. | TlapasieabHbIi nepeHoc CHMMETpPHS, TapaJUICIbHBINA TIEPEHOC W TTOBOPOT; 0OOCHOBHIBATD,
6. | anatetnii mepetoc. Pelleriie sanad 9TO OTH OTOOpaKEHHUs IJIOCKOCTH Ha cels  SBISIOTCS
pasie epeHoc. Pemenue 3an
47 | Tlosonor JIBIDKCHUSIMU; OOBSACHSTH, KAKOBA CBSI3b MEXK/TY JIBYKCHUSIMU
P U HAJIO)KEHUSIMU; WILTIOCTPUPOBATh OCHOBHBIE BUBI JIBHXKEHMUIA,
48. | Pemenue 3a/1ay Ha IBMOKCHUE
B TOM YHCJIE€ C TTIOMOIIbI0 KOMIBIOTEPHBIX MMPOTPaMM
49. | KontposbHas pabota Ne 4 mo Teme «JIBrKeHHS
HayvaJsbHble cBeieHHsI U3 cTepeomeTpuu (84.)

50. | [TonsiTe MHOTOrpaHHUKA. BUIBI MHOTOTPAaHHHUKOB OOBSACHATH, YTO TAaKOE€ MHOTOTPAaHHHK, €ro rpaHu, péeopa,
51. | Bunbel MmHOrOrpanHukoB. TeTpadap BEpIINHBI, JUAroOHaJM, KaKOW MHOTOTPAHHUK HAa3bIBACTCS
52. | Ky0, mpusma, nupamuaa BBIITYKJIBIM, 4YTO TakKoe N-yroibHas Mpu3Ma, €€ OCHOBaHWS,




53. | INapannenenunen, CBOWCTBO MPSIMOYTOJIHHOTO MapaJlIeJICIIUIIe /1A
54. | Tlonstue Tena. [loBepxnoctu BpanieHus. [{uauaap
95. | Konyc

56. | Cepa, map. Pemenue 3amau

57. | O000IICHHBIN YPOK 1O HAYaTbHBIM CBEACHHSIM

58. | O6 akcnomax IJIaHUMETPUHU

59. | HekoTopsle cBe/IeHHs O pa3BUTUH T€OMETPUHU

60. | Pemenwue 3agau o Teme «TpeyroapHUKN»

61. | Pemenue 3amay no teme «TpeyroJibHUKI»

62. | OKpy>XHOCTB

63. | OKpy>KHOCTh

64. | YerblpexyroJbHUKA. MHOTOYTOJIBHUKH

65. | YerblpexyroapHUKA. MHOTOYTOJIBHUKHU

66. | YeTblpexyroJbHUKA. MHOTOYTOJIBHUKH

67. | MeTos1 KOOpAMHAT.

68. | O6006menue. UTOroBslil ypoxk.

OOKOBBIC TpaHU M OOKOBBIE pEOpa, Kakas Mpu3Ma Ha3bIBACTCS
IIPSAIMOM M Kakas HAKJIOHHOM, YTO TaKO€ BBICOTA IPU3MBI, KaKas
npu3Ma Ha3bIBACTCS napaiesIenune10M u KaKoH
napaJiesienue ] Ha3bIBaeTCs MPSIMOYTOJIbHBIM; (POPMYyITUPOBATH
U O0OOCHOBBIBaTh YTBEPXKICHHMs O CBOICTBE JuaroHaiei
napajieNienunesa ¥ O KBaJpaTe IUAroHadd MHPSMOYTOJIBHOTO
napajuJiesIenune 1a; OOBSICHATS, 4To TaKoe 00bEM
MHOTOT'paHHHKA; BEIBOJIUTH (C IoMoMIbio npuHinna Kasansepn)
dopmyny  oObéMa  IPAMOYIOJIBHOTO  Mapajulesenumena;
OOBSICHATDH, KAKOW MHOTOTPAHHHUK HA3bIBACTCS TUPAMHJION, UTO
TaKOe OCHOBaHHE, BEpILMHA, OOKOBbIE IpaHU, OOKOBbIE pEOpa U
BBICOTAa MUPAMUbI, KaKas MUpaMua Ha3bIBAaCTCS MPABUIBHOM,
4yTo Takoe amnodemMa NPaBWIbHON NHUpaMHUIbl, NPUBOIUTDH
dopmyny o0béma mnupaMuabl; OOBSICHATH, Kakoe TEeJo
Ha3bIBAETCS LIMIIMHPOM, YTO TAKOE €ro OChb, BHICOTA, OCHOBAHMUS,
pammyc, OOKOBasi TIOBEPXHOCTh, OOpasylomme, pa3BEPTKa
OOKOBOW TOBEPXHOCTH, KAaKUMM (OPMYJIaMHU BbIPAXKAOTCA
00BEM U MIOIIa b OOKOBOM MOBEPXHOCTH IIMJIMHAPA; OOBACHATD,
KaKoe TeJ0 Ha3bIBaeTCsd KOHYCOM, YTO TaKO€ €ro OcCh, BBICOTA,
OCHOBaHUE, OOKOBas TMOBEPXHOCTb, OOpa3yolue, pa3BEPTKa
OOKOBOW TOBEPXHOCTH, KaKUMHM (OPMYJaMU BBIPAKAIOTCS
00bE€M KOHYyCa W IUIOMIAh OOKOBOM IMOBEPXHOCTU; OOBSCHATH,
Kakasg IIOBepXHOCTb Ha3bIBaeTcsi cQepoil M Kakoe Telo
Ha3bIBACTCS IIAPOM, YTO TaKOe pAJAWyC U JAUaMeTp Cdepsl
(mapa), xakumu (GopMyJaMH BBIpaXKarTcs O00BEM Imapa Hu
wionanb cdepsl; M300pakaTb M pacrno3HaBaTh Ha PHCYHKax
pU3MYy, apajuiesenune1, MNMpaMuay, IUIHHIP, KOHYC, [ap




Ilnanupyemble pe3yabTaThl U3yUeHUs1 yueOHOro npeamera «I'eomerpusn)

BrimyckHuk Hayuutcs B 7-9 kinaccax (715 UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HU U 00€CIIEUEeHUsI BO3MOXHOCTH YCIIEIIHOTO MPOOKEHHs] 00pa30BaHus Ha
0a30BOM ypOBHE)

I'eomerpuuyeckue purypbi

OmnepupoBatb Ha 0a30BOM YPOBHE TOHSATHSIMH F€OMETPHIECKUX DUTyD;

U3BJIEKaTh HH(OPMALIMIO O FEOMETPUUECKUX (PUTrypax, Mpe/ICTaBICHHYIO Ha YepTeKax B IBHOM BUJIE;

MPUMEHSTH JUIS PEUICHUS 3a7a4 reOMeTpudecKre (haKThl, €CIIM YCIOBHS UX MIPUMEHEHHs 3aJaHbl B IBHOH (opMme;

pelaTh 3a/lauy Ha HaX0XKJIeHHE F€OMETPUUECKUX BETMYHMH 110 00pa3laM WK alropuT™Mam.

B noBcenHeBHOM KM3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

HCIOJIb30BaTh CBOMCTBA FEOMETPUUECKUX (DPUTYD [T pelIeHHs THUIOBBIX 3a/1a4, BO3HUKAIOIINX B CUTYaIUsX TOBCEAHEBHOM KHU3HH, 33J1a4 MPAKTUYECKOTO
coJiepKaHus

N3mepenus u BoIYMCICHUS

BoInonHATE U3MepeHue JUIMH, PACCTOSIHUM, BETUUNH YTJIOB, C TOMOIIbIO MHCTPYMEHTOB /111 K3MEPEHUN JUIMH U YIJIOB;

IPUMEHATH (OPMYIIBI IEPUMETPA, MIIOMIATN U 00BbEMA, IIIOLAI TOBEPXHOCTH OT/IEIbHBIX MHOIOIPAaHHUKOB MPU BBIYMCIICHUSAX, KOTIa BCE JaHHBIE HMEIOTCS B
YCIIOBUU;

npuUMeHSTh TeopeMy IIndaropa, 6a30Bble TPUTOHOMETPUYECKHE COOTHOIIEHUS JUIsl BBIYMCIIEHUS JUIMH, PACCTOSHUM, TUIOMIAaei B MPOCTEHIINX CiIydasx.
B noBceaHeBHO KM3HM M NIPH M3YUYEHHHU APYTUX NPeIMEeTOB:

BBIUUCIISATh PACCTOSIHHSI HA MECTHOCTH B CTAH/IAPTHBIX CUTYallUsAX, IUIOIIAAN B IPOCTEHIINX CIyYasiX, IPUMEHATh (OPMYJIbI B IPOCTEHIINX CUTYaIUIX B
MOBCEIHEBHOMN KU3HU

I'eomeTpruyeckue nNocTpoeHus

N300paxaTs TUNIOBBIE IJI0CKHE (GUTYpBI U GUTYPBI B TPOCTPAHCTBE OT PYKH U C IOMOIIbIO HHCTPYMEHTOB.

B noBcenHeBHOM KM3HM M IPH M3YYCHHHU APYTUX NPEIMETOB:

BBITNIOJHATH MPOCTEUIIINE TOCTPOSHUSI HA MECTHOCTH, HEOOXOAUMBbIE B pealbHON KU3HU

I'eomeTrpnyeckne npeodpa3oBaHus

Crpouts urypy, CHMMETPUUHYIO JaHHOH (pUrype OTHOCUTENBHO OCH U TOYKH.

B noBcenHeBHOM KM3HM M IPH M3YYECHHH APYTUX NPeIMETOB:

pacro3HaBaTh JBH)KEHUE OOBEKTOB B OKPY’KAIOIIEM MHPE;

pacro3HaBaTh CHMMETPHUYHBIE (UTYPHI B OKPY>KaIOLIEM MUPE

BekTopbl M KOOPAUHATHI HA IJIOCKOCTH

OmnepupoBath Ha 0a30BOM YPOBHE MOHATHSIMH BEKTOp, CyMMa BEKTOPOB, ITPOM3BEJICHUE BEKTOPA HA YMCIIO0,KOOPIUHATHI Ha IJIOCKOCTH;



OIpeNeNIATh NPUOIMKEHHO KOOPAUHATBI TOUKH 110 €€ U300paXKEHNIO Ha KOOPMHATHON INIOCKOCTH.

B noBcenHeBHOM KU3HU U NIPH U3YyYEHHUH APYIUX NPeIMETOB:

UCII0JIb30BaTh BEKTOPBI JIJIsl PELICHMS] IPOCTEUINNX 3a/1a4 Ha ONPEACIECHUE CKOPOCTH OTHOCUTEIIBHOTO IBUKEHUS

Hcropusa MmaTeMaTuKH

OnuceIBaTh OTIENbHBIE BBIIAIOIIUECS PE3YNIbTATHI, IOJIy4EHHBIE B XO/I€ Pa3BUTUS MAaTEMAaTUKH KaK HAYKH;

3HaTh IPUMEPBI MATEMATUYECKUX OTKPBITUN U UX ABTOPOB, B CBA3U C OTEYECTBEHHONW U BCEMUPHON UCTOPUEH;

IIOHMMATh POJIb MAaTEMATUKH B pa3BuTUU Poccun

MeTtoasl MAaTEMAaTHKH

Br10upate noaxoaauuii u3y4eHHbIi METO/ U1l peIIEHUMH 3Y4YE€HHBIX TUIIOB MAaTEMaTHUECKUX 3a]a4;

[IpuBOaUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYIKAOIIEH JEHCTBUTEIBHOCTH U MIPOU3BEACHUAX HCKYCCTBA.

CornacoBano CornacoBano
PykoBonutens MO yuuteneii  MaTeMaTHKU 3amecturens qupekTopa no YBP
/ Tapacoukas T.A. / Jlro6uenko C.1./

« » 2020 r. « » 2020 r.
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