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Pabouyas mporpamma 1o reoMeTpus uisi 7-9 KIIacCoB COCTaBJIeHA HA OCHOBE:

e depepanbHOrO TOCYIAPCTBEHHOTO 00Pa30BaTEILHOTO CTAHIAPTa OCHOBHOT'O OOLIETO
oOpa3oBaHUsl.

e [Iporpammsl pa3BuTHs U (GOPMUPOBAHHS YHUBEPCATBHBIX yICOHBIX TESHCTBUN IS
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

e [IpumepHol mporpaMMbl OCHOBHOT'O OO0IIEro 00pa3oBaHuUs U aBTOPCKOM ITPOrpaMMbl
JI.C. Aranacsna. M.: [Ipocsemenue, 2010.

e Paboueii mporpammel 1o reometpuu B. @. ByryzoBa M. «IIpocBemienney, 2015

o  @enepanbHOTO MEpPeUHsi Y4eOHUKOB, PEKOMEHI0BAaHHBIX MUHUCTEPCTBOM
obpazoBanus Poccuiickoit @enepanuu K HCTIOI30BAaHUIO B 00pa30BaTEIIbHOM
nporecce B 0011e00pa30BaTeIbHbIX YUPEKICHUIX.

e [Iporpamma peanusyeTcsi COOTBETCTBEHHO yueOHUKY ['eomeTpust 7-9 kiacchl.
Astopsl: JI. C. Atanacss, B. ®@. byry3os, C. b. Kagomues, . I'. [To3nsxk, U. 1.
Oguna. M. «IIpocsemenune» 2014.

N3yuenne reomerpuu B 7-9 ki1accax HalpaBJIeHO Ha JTOCTHKEHUE CICAYIOIUX Heel:

HanpasJienue pa3purus Komnerenuuun
JIu4HOCTHOE e Pa3BuTHe TMYHOCTHOTO U
KPUTHYECKOTO MBIIUIEHUS, KyJIbTYpPbI
peun.

e Bocnuranue KayecTB JIMYHOCTH,
00ecTIeunBaIONINX, YBAXKEHNE K
UCTUHE M KPUTUIECKOTO OTHOIICHHUS K
COOCTBEHHBIM H YY)KHM CY)KJICHHUSM.

e  dopmMHpOBaHKE KAYECTB MBIILICHHUS,
HEOOXOIMMBIX IS aJallTallii B
COBPEMEHHOM HH()OPMAIIHOHHOM
oO1ecTBe.

e PasBurue uHTEpECa K
MaTEeMaTHYECKOMY TBOPUYECTBY U
MaTeMaTHYECKUX CIIOCOOHOCTEN

MertanpeamerHoe e  dopmHpoBaHUE NpeACTaBIECHUI 00
UesAX U 0 METOJJaX MaTeMaTUKH KaK
00 yHUBEpPCAIILHOM SI3bIKE HAYKH U
TEXHUKH, YaCTH OOIIeYesIOBEUECKOM
KYJIbTYpBI;

e VYMeHHe BUJETh MATEMAaTUYECKYIO
3a/1a4y B OKpYXKarolleM MUpE,
MCII0JIb30BAaTh MaTEMaTUYECKUE
CpeZCTBa HAarJsIIHOCTH (PUCYHKH,
YepPTEkKU, CXEMbI) ISl WILTFOCTPALIMH,
UHTEpIpeTaluy, apryMeHTalluu;

e OBylaicHUE YMEHUEM JIOTUUECKU
000CHOBBIBATh TO, YTO MHOTHE
3aBHCHMOCTH, OOHApY)KEHHbIE ITyTeM
paccMOTPEHMS OTAEIBHBIX YaCTHBIX




CIIy4aeB, UMEIOT 00IIIee 3HAUCHUE U
pacpoCTpaHsIOTCS Ha BCe QUTYPHI
OTIPEJICIICHHOTO BH/Ia, U, KPOME TOTO,
BbIpabaThIBaTh MOTPEOHOCTH B
JIOTUYECKOM 000CHOBAHHUH
3aBHCUMOCTEN

IIpeamerHoe e ®DopMHpOBaHUE MPEACTABICHUI 00
naecdax 1 0 Merogax MaTeMaTuKU KakK
00 YHUBEPCAIBHOM SI3bIKE HAYKH U
TEXHHUKH, YaCTH 00II[eUEI0BEYCCKOM
KYJIBTYPBI.

e VYMmeHue BUJCTH MAaTEMAaTUYICCKYIO
3a/1a4y B OKPYXaIOIEM MHPE,
HUCITIOJIb30BATh MATECMATHUYCCKUEC
CpEJCTBA HArJISAHOCTH (PUCYHKH,
YEPTEKH, CXEMBI) JISI WILTIOCTPALIUH,
HHTCpHpETallu, apryMCHTAIIUuN.

e OBiazeHUE YMEHHEM JIOTHYECKU
00OCHOBBIBATH TO, YTO MHOTHE
3aBHCHUMOCTH, OOHApyXEHHbIE ITyTEM
paccMOTpCHUA OTACIIBHBIX YaCTHBIX
CIIy4aeB, UMEIOT OO0IIee 3HaYCHUE 1
PacpoCTPaHSIOTCS Ha BCe (DUTYPBI
OTIPEJICNIEHHOTO BUA, U, KPOME TOTO,
BBIPa0ATHIBATh MMOTPEOHOCTH B
JIOTUYECKOM 000CHOBAaHHUH
3aBUCUMOCTEH.

3agaum:

- OBJIaJICHUE KOHKPETHBIMH MaTeMaTUYECKIUMH 3HAHUSIMH, HEOOXOJUMBIMHU IS IPUMEHEHUS B
MPAKTUYECKOU

NeSITeNIbHOCTH, U1 U3Y4EHUsI CMEXHBIX TUCIUIUINH, A7 IPOAOIKEeHN 00pa3oBaHus;
- HHTEJUIEKTyallbHOE Pa3BUTHE yJalluXcs, JOPMUPOBAHNE KAYECTBEHHOTO MBILIUICHHUS,
XapaKTEePHBIX IS

MaTeMaTHYeCKON JesITeNbHOCTU U HEOOXOAUMBIX IS MIPOTyKTUBHOM KU3HU B OOIIECTBE;
- (QopmupoBaHuE NMpeACTaBICHUI 00 UIeSX U METOIaX MaTeMaTHKH, O MaTeMaTHKe Kak (opme
OTIMCAHUS U METOJIC

MO3HAHUS ICUCTBUTEIBHOCTH;
- (QopmupoBaHHUE NMPEACTABICHUIN 0 MaTEMATUKE KaK YacTH OOIIeYeIOBEUeCKON KyIbTYypHl,
MOHUMAaHU 3HAYUMOCTH MaTEeMaTHKH JJIs1 OOIIECTBEHHOTO MpoTrpecca.

Paboyas mporpaMma KOHKPETU3UPYET COJepKaHNe MPEAMETHBIX TeM 00pa30BaTeIbHOTO
CTaHJapTa U JaeT pacrnpeseseHrne yaeOHbIX YacoB IO pa3jienaM Kypca.

Ha u3ydenue npeaMera oTBOIUTCS 2 yaca B Heslenmo, 68 4acoB 3a yueOHBIH rofi, BCEro 3a TpH
roja ooyuenus 204 yaca.

@®opMbI MPOMEXYTOUHOH U UTOTOBOM aTTeCTallMK: KOHTPOJIbHbIE pabOThI, TUKTAHTHI,
CaMOCTOSITENIbHBIE PAOOTHI.

[Iporpamma ucnonb3yercs 6e3 U3MEHEHUH e€ coJlepKaHuUs.



YpoBeHb 00yueHus: — 6a30BBIii.

Ilnanupyembie pe3y/ibTaThl OCBOCHHUS Y4€OHOI 0 IpeaMeTa

[Iporpamma o0ecrieunBaeT JOCTHKEHHE CIEAYIOMINX PE3YIbTaTOB OCBOECHHS 00pa30BaTeIbHON
IIPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUsL:

JUYHOCMHbLE -

1) dopmupoBaHrEe OTBETCTBEHHOT'O OTHOIIEHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00yJaroIIMXCsl K CAaMOPa3BUTHIO M CaMOOOPa30BaHKIO HA OCHOBE MOTHBAIIUU K O0yUIEHUIO U
MMO3HAHUIO, BBIOOPY JasibHENIIEro oOpa3oBaHus Ha 6a3e OPUEHTUPOBKHU B MUpe mpodeccuit u
npodeccroHabHBIX IPEANOYTEHUH, 0CO3HAHHOMY ITOCTPOCHHIO UHIMBUyaIbHON
00pa30BaTeNIbHON TPACKTOPUU C YUETOM YCTOWUYUBBIX IO3HABATEIIbHBIX HHTEPECOB;

2) (opmupoBaHHE 11ETOCTHOTO MUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKH

3) hbopMupoBaHHEe KOMMYHHUKATUBHOW KOMIETEHTHOCTH B OOIIEHUHU U COTPYIHUYECTBE CO
CBEPCTHHUKAMM, CTAPIIMMHU U MJIQAIIUMU 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HON, Y4eOHO -
HCCIIEIOBATENIbCKON, TBOPUYECKON U APYTUX BUJAX JIESTENbHOCTH;

4) ymeHue CHO, TOYHO, FPAMOTHO M3JIaraTb CBOM MBICITU B YCTHOM U MUCHbMEHHOU peyH,
MMOHUMATh CMBICII IOCTABJICHHOM 3aj]auu, BRICTpanuBaTh apryMEHTAIINIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBHI;

5) KpUTHUYHOCTH MBIIIJICHUSI, yMEHHE PACTIO3HABATh JIOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHMS,
OTJINYATh TMIOTE3Y OT (aKTa;

6) KpC€aTUBHOCTDb MBIIJICHHUA, MHUIITHATHUBY, HAXOAYUBOCTb, dAKTUBHOCTD IIPH PCIICHUHU
ICOMETPHUUCCKUX 3aaa4,

7) yMeHHEe KOHTPOJIMPOBATh MPOLIECC U Pe3ysbTaT yueOHONU MaTeMaTHUECKOH 1eSTeIbHOCTH;

8) crmocoOHOCTH K SMOITMOHAITPHOMY BOCIPHUATHIO MaTEMAaTUUECKHX 0OBEKTOB, 3a/1a4, PEIICHHH,
pacCyXIEHHU;

mem anpedmemnbte -

1) yMEeHHE CaMOCTOSTENIBHO IUIAHUPOBATh aJIbTEPHATUBHBIC ITYTH JOCTHXKEHUS 1IEJTH, OCO3HAHHO
BbIOMpaTh Hanboee F3pGEKTUBHBIE CIOCOOBI PEIIeHUs] yIeOHBIX U TO3HABATENIbHBIX 3a/1a4;

2) yMeHHEe OCYILECTBIIATH KOHTPOJIb 110 PE3ybTaTy U MO COCo0y ASHCTBHS Ha YpOBHE
MIPOU3BOJILHOTO BHUMaHUS U BHOCUTb HEOOXOIMMbIE KOPPEKTHBBI,

3) YMCHUC aICKBATHO OUCHUBATD IIPABUJIBHOCTDH UJIN OIITMOOYHOCTD BBITTOJTHECHHUS yqe6H0171
3aJgaydu, eé O6’BCKTI/IBHYEO TPYAHOCTH U COOCTBEHHBIE BO3MOKHOCTH €€ PpCHICHUA,

4) OCO3HAHHOE BJIaJICHHUE JOTHYECKUMH ACUCTBUAMHU ONPCACIICHUA HOHSITHﬁ, O606IJ.I€HI/I$I,
YCTAHOBJICHHUA aHaHOFHﬁ, KJ'IaCCI/I(I)I/IKaI_II/II/I Ha OCHOBC CaMOCTOATCIBHOI'O BBI60pa OCHOBaHUI U
KPpUTCPUCB, YCTAHOBJICHUA POJOBUIOBBIX CBH3CI>1;

5) YMCHUC YCTAaHABJIIMBATb NPUINHHO-CIICACTBCHHBIC CBA3H, CTPOUTDH JIOTHYCCKOC PACCYKACHUC,
YMO3aKJIHOUCHUC (I/IHI[yKTI/IBHOC, ACAYKTUBHOC U 110 aHaJ'IOI‘I/II/I) " BBIBOJbI,



6) yMeHHUe co37aBaTh, IPUMEHSITHh U IPEOOPa30BLIBATh 3HAKOBO-CHMBOJIMYECKHE CPEIICTBA,
MOJIETTH ¥ CXEMBI JUIS PelieHus y9eOHbIX U TTO3HABATEIBHBIX 3a7a4;

7) yMeHHEe OpraHU30BBIBATH Y4EOHOE COTPYJHIUYECTBO M COBMECTHYIO JICATEIHHOCTD C YIUTEIIEM
Y CBEPCTHHKAMM: OTIPENIEIIATH 1IeIH, paclpeesiaTh GyHKIUU U POJIH YYaCTHUKOB, 00IIHe
CrocoOBI PabOTHI; YMEHHE padOTaTh B TPYIIIE: HAXOAUTh OOIIEe PEIICHUE U pa3peliaTh
KOH(DITUKTHI Ha OCHOBE COTJIACOBAHUS TIO3UIIMIA U y4ETa HHTEPECOB; CITYIIATh MApTHEPA;
(bopMynHpOBaTh, ApryMEHTUPOBATh U OTCTAHBATh CBOE MHEHHE;

8) dhopMupoBaHUe U pa3BUTHE Y4eOHON U OOIICTIONB30BATEIECKOW KOMIIETCHTHOCTH B 00JIACTH
HCI0JIb30BaHUS HH(OPMALMOHHO-KOMMYHUKAaMOHHBIX TexHoJorui (MKT-komnerenT-HOCTH);

9) popmupoBaHue IEPBOHAYATBHBIX MPEACTABICHUI 00 UIEIX U O METO/IaX MaTEMAaTHUKH Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKUA U TEXHUKU, O CPEJICTBE MOJICIIMPOBAHUS SIBJICHHUI U MPOIIECCOB;

10) ymeHue BUAETh MaTeMaTHUECKYIO 33/1auy B KOHTEKCTE MPOOJIEMHOM CUTyalluu B IPYTUX
JUCUUIIINHAX, B OKPY/KAIOIIEH )KU3HH;

11) ymeHue HaXoAUTh B Pa3IMYHBIX UICTOYHHKAX HHPOPMALIUIO, HEOOXOIUMYIO JUISl pEIICHUS
MaTeMaTHYeCKUX MpoOJieM, U MPEeICTaBIATh €€ B MOHATHON (popMe; MPUHUMATD pPellieHue B
YCIIOBUSAX HETIOJIHON M U30BITOYHOM, TOUHOW U BEPOATHOCTHOM MH(pOpMaINH;

12) ymeHue NOHMMAaTh M MCII0JIb30BaTh MaTeMaTHUYECKHUE CPEJICTBA HATJISAHOCTHU (PUCYHKH,
YepTeXKH, CXeMbI U JIp.) Ui WUTIOCTPALIUH, HHTEPIIPETAllUH, apTyMEHTAIUH;

13)yMeHune BbIABUTaTh TUIIOTE3BI MIPU PEIICHUH YUeOHBIX 3a/1a4 U TOHUMAaTh He0OX0IMMOCTh
UXIIPOBEPKH;

14) ymeHue npuMeHsATh UHAYKTUBHBIE U IeYKTUBHBIE CIOCOOBI PACCYXKIACHU, BUJIETh
pa3IuyYHbIE CTpATeTuu pPeLIeHUs 3a1ay;

15) noHnMaHue CyIHOCTH aITOPUTMHYECKUX MPEANUCAHUN U YMEHUE AeHCTBOBATD B
COOTBETCTBUU C MPEJIOKEHHBIM aJITOPUTMOM;

16) YMCHHE CaMOCTOATCIIbHO CTaBUTh LCJINU, BBI6I/IpaTB " CO3JaBaTh AJITOPUTMBI JIs pEHICHUSA
yLIe6HBIX MaTCMAaTHYCCKHUX HpO6HCM;

17) ymeHue mIaHupOBaTh U OCYLIECTBIIATH I€ATEIbHOCTh, HAPABICHHYIO Ha pelleHue 3a1a4
HCCIIEIOBATENICKOTO XapaKTepa;

npeomemHole -

l)OBJ'IaI[eHI/IC 0a30BBIM NOHATHHHBIM alrapaToM 10 OCHOBHBIM pasacjiaM COACPKAHUA,
npeaACTaBJICHHUC 00 OCHOBHBIX HN3YJaCMbIX ITOHATHUAX (LII/ICJ'IO, reoMCTpHuUICCKasa Q)Hrypa, BCKTOD,
KOOpI[I/IHaTI)I) KaK Ba)XKHEUIIIUX MaTeMaTHUECKUX MOJCIIAX, MMO3BOJIAOIINX OIUCHIBATD U U3YUdTh
PCAIBHBIC TPOLECCHI U ABJICHUA,

2) YMCEHUC pa60TaTB C T'€OMCTPUYICCKHUM TCKCTOM (aHaJ'II/ISI/IpOBaTB, H3BJICKATb HCO6XOI[I/IMYIO
I/IH(I)OpMaI_[I/IIO), TOYHO U I'paMOTHO BbIpa>XaTb CBOU MBICJIA B yCTHOfI Y NHCbMEHHOM pcuu €
MIPUMCHCHUCM MaTeMaTH4eCKOM TECPMHUHOJIOTUH U CUMBOJIMKHU, UCIIOJIb30BATh PA3JIMYHBIC A3bIKU
MaTeMaTUuKu, MpOBOAUTH maccmbnxaunn, JOTHYCCKUC O6OCHOBaHI/I$I, J0Ka3aTcIbCTBa
MaT€MaTU4YCCKUX yTBep)KI[eHHﬁ;

3)OBJ'Ia,Z[eHI/IC HaBbIKaMU YCTHBIX, IMCbMCHHBIX, HHCTPYMCHTAJIbHBIX BBI‘-II/ICJ'IGHI/If/’I;



4) oBnaseHnEe reOMETPUYECKUM SI3bIKOM, YMEHHE UCII0JIb30BATh €r0 JJIs ONMCAaHUs IPEIMETOB
OKPYXKAIOIIEro MUpa, pa3BUTHE NMPOCTPAHCTBEHHBIX MPEICTABICHUH U N300pa3UTEIbHBIX
YMEHUM, IPUOOPETEHNE HABBIKOB T€OMETPUUECKUX 110 CTPOCHUI;

5) yCcBOEHHE CHCTEMAaTUYeCKHX 3HAHUN O TUIOCKUX (UTypax U UX CBOMCTBAX, a TAK)KE Ha
HarJIiTHOM YPOBHE — O IIPOCTEHIINX MPOCTPAHCTBEHHBIX TEJIaX, YMEHUE IPUMEHSITh
CUCTEMATUYECKUE 3HAHUS O HUX JUISl pELICHUSI FTEOMETPUUECKUX U NMPAKTUUYECKUX 33]a4;

6) yMEHHE U3MEPSITh JUIMHBI OTPE3KOB, BEIMYMHBI YTIIOB, HCIIOJIE30BATh (OPMYIIBI IS
HAXOKJCHHS MEPUMETPOB, TUIOIIAACH U 00bEMOB T€OMETPHUIECKUX QUTYD;

7) yMeHHEe NPUMEHSTh U3Y4YE€HHBIE MIOHATHUS, PE3YJIbTAaThl, METO/IbI ISl pEIIeHUs 3a7a4
MIPAKTUYECKOI0 XapakTepa M 3aJa4 U3 CMEXHBIX JUCIUIUIMH C UCIIOIb30BAHUEM IIPU
HEO0OXO0IMMOCTH CIIPABOYHBIX MaTEPUANIOB, KAIbKYJISATOPA, KOMIIBIOTEpPA.

Conep:kanmne y4eOHOr0 nmpeamera

Harasanas reomerpusi. Harnsanele npeacTaBiieHus 0 MpOCTPaHCTBEHHBIX (UTypax: KyoO,
napajiesIenune, Ipusma, nupaMuaa, map, chepa, Konyc, nuianHap. M3zo0paxenue
pocTpaHCcTBeHHbIX puryp. [Ipumepsl ceuennit. Muororpannuku. [lpaBunbHbie
MHOTOorpaHHukH. [Ipumeps! pa3BEPTOK MHOTOTPaHHUKOB, IUJIUHAPA U KOHYCA.

[Tonsatue 06b€Ma; enuHUIBI 00bEMa. OOBEM TPAMOYTOJILHOTO TapaJIJIeNIeHIEa, Kyoa.

I'eomerpuueckne gpurypsl. [Ipsmeie u yriusl. Touka, npsimas, mIockocTb. OTpe30K, Jyd. YTod.
Bunpst yrinos. BepTtukanbHble 1 CMEXHBIE YIUIbl. buccekTpuca yria.

[TapannensHble U nepecekaromuecs npsamele. [lepnenagukynsipusie npsimoie. Teopemsl 0
MapajuIeIbHOCTH U NEPIICHIUKYAIPHOCTH IpsIMBIX. [leprieHukynsip 1 HakJIOHHAs K IPSAMOI.
CepenMHHBIN EPIEHAUKYIAP K OTPE3KY.

I'eomerpuueckoe Mecto Touek. CBOICTBA OMCCEKTPUCHI YIila M CEPEAMHHOTO MEPIICHINKYISpa K
OTpE3Ky.

Tpeyronbauk. BricoTa, Meauana, GuccekTpuca, cpeiHss JMHUS TPEeyroabHUKA.
PaBHOOGeIpeHHbIE U PABHOCTOPOHHUE TPEYroJIbHUKH; CBOMCTBA U MPU3HAKU PaBHOOEIPEHHOTO
TpeyroinpHuka. [IpusHaku paBeHCTBa TPEyroJbHUKOB. HepaBeHCTBO TpeyroyibHHKA.
CooTHOIIEHUS MEXIy CTOPOHAMH U YTJIaMU TPEyroJibHUKA.

Cymma yrioB TpeyrosibHuKa. BHeninue yrisl Tpeyronbauka. Teopema Daneca. [Togobue
TpeyroilsHUKOB. [Ipu3naku nono6us tpeyronbHukoB. Teopema [Tudaropa. Cunyc, KocHUHYC,
TaHI€HC, KOTaHI'€HC OCTPOro YIJia MPSMOYTOJIbHOTO TpeyroJjibHuKa 1 yrioB oT 0 go 180°;
MIPUBEJICHUE K OCTpOMY yriy. Pelienne npsiMoyroiabHbIX TPEYroJbHUKOB. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOpMyIbI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTaH-
TEHC OJIHOTO U TOTO K€ yriia. PemeHue TpeyrojibHUKOB: TEOpEMa KOCUHYCOB U T€OpeMa
CHUHYCOB. 3aMeuaTelbHble TOUKU TPEYTOJIbHUKA.

UYersipéxyrosbHuk. Ilapannenorpamm, ero cBoicTsa U npu3Haku. IIpaMoyroybHUK, KBagpar,
poMO, UX cBOCTBA M NMpHU3HAKK. Tpanenus, CpeaHss JUHUSA Tparelru.

MHOFO}’FOJ’IBHI/IK. BBIHYKJ'IBIC MHOT'OYT'OJIbHUKH. CyMMa YIJIOB BBIITYKJIOI'O MHOTOYT'OJIbHUKA.
HpaBI/IJ'ILHLIC MHOT'OYT'OJIbHUKH.



OxpyxHocTb U Kpyr. Jyra, xopaa. Cexkrop, cermeHT. LieHTpanbHblii yros, BOUCAaHHbIN yTo,
BEJIMYMHA BIIMCAHHOTO yria. B3auMHoe pacnosoxeHue nNpsAMoil U OKpY>KHOCTH, JIByX
oKpyxHocTell. KacaTtenbHas U cexylias K OKpy>KHOCTH, UX CBOMCTBa. BriucaHHble U OlMcaHHbIE
MHOTOYI'OJIbHUKU. OKpPYKHOCTb, BIIUCAHHAs B TPEYTOJIbHUK, U OKPY>KHOCTb, OITMCaHHAasl OKOJIO
TpeyroJjibHUKa. BrincaHHble U ONMCaHHBIE OKPYKHOCTH MPAaBUIILHOTO MHOTOYTIOJIbHUKA.

I'eomerpuueckue npeodpazoBanus. [lonstre o paBencTse ¢uryp. IloHsATHE O IBUKEHUH: OCEBas
U IIEHTpaJIbHast CKMMETPHH, TapaJlJIeNIbHBIN TIepeHoc, moBopoT. [loHsTre o nogobuu duryp u
TOMOTETHH.

[TocTpoenus ¢ mOMOIIBIO UPKYJIA U TuHEWKH. OCHOBHBIC 3a]]a4M HAa TIOCTPOCHHE: JICTICHUE
OTpE3Ka MON0JIaM; IOCTPOCHHE YIJIa, PABHOTO JAHHOMY; IIOCTPOEHUE TPEYTOJIBHUKA 110 TPEM
CTOpOHAM; IMMOCTPOCHUE MEPIIEHIUKYIIAPA K MPSIMOI; MOCTPOCHUE OUCCEKTPUCHI YIiia; JICIICHUE
OTpE3Ka HA 1 PaBHBIX YaCTEH.

Pemienue 3a1a4 Ha BBIYKMCIICHUE, 10KA3aTEIbCTBO U IOCTPOEHHE C HCIIOJIb30BAaHUEM CBOMCTB
U3Y4YEHHBIX (uUryp.

HN3mepenue reoMeTpudecKuX BeJUIuH. /[mrHa oTpeska. PaccTosiHle OT TOUKH 0 MPSMOW.
Paccrosinne Mmexay nmapanieabHbIMU TPSMBIMU.

[IepuMeTp MHOTOYroJbHUKA.
JlnvHa OKpY>KHOCTH, YUCIIO IT; JUIMHA JIYTH OKPYKHOCTH.

I'pagycHas mepa yria, COOTBETCTBHE MEX/Ty BETUUMHON [IEHTPAJIBHOTO yrila U JUIMHOM JAyru
OKPY>KHOCTH.

[TonsTre muomaau miockux ¢uryp. PaBHococrapneHHsie u paBHoBenukue ¢urypsl. [lnomans
npsiMoyrosibHUKA. [lnomaay napannenorpamMmma, TpeyrojibHUKa U Tparneuuu. [lnomaas MHOTO-
yroabHuKa. [Inomans kpyra u mwiomaas cekropa. CoOOTHOLIEHHE MEXKY TUIOMIaIMU 10I00HBIX

¢buryp.

Pemenne 3aaa4 Ha BbIYHUCICHNEC U A0KA3aTCIbCTBO C UCIIOJIB30BAHUEM N3YYCHHBIX (bOpMy.TI.

Koopaunatsl. YpaBaenue npsamoil. Koopaunatsl cepeunbl oTpeska. @opmysa pacCTOSHUS
MEXY IBYMSI TOUKAMHU IIJIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

BekTopsbl. /{nnna (Moayns) BekTopa. PaBeHcTBO BekTopoB. KosinHeapHbie BEKTOPHI.
Koopaunatsl BekTopa. YMHOXKEHUE BEKTOPa HA YKCIIO, CyMMa BEKTOPOB, Pa3JIOKEHHE BEKTOPa
0 JIBYM HEKOJUTMHEApHBIM BekTopaM. CKalspHOE MPOU3BEACHNE BEKTOPOB.

TeopeTHKO-MHOH(eCTBeHHbIe INOHATHI. MHO)KeCTBO, QJICMCHT MHOKCCTBA. 3aI[aHI/Ie MHOMXCCTB
MNCPCUUCIICHUEM 2JICMCHTOB, XapPaKTCPUCTHICCKUM cBoMcTBOM. IToAMHOKECTBO. O6’beI[I/IHeHI/Ie n
NEepeCCUCHUEC MHOKECTB.

JieMeHThI JIOTHKH. Onpenenenne. AKCHOMBI ¥ TeopeMsbl. JlokazaTenbcTBo. J[0ka3areabcTBO OT
npoTuBHOro. Teopema, oOpaTHast 1aHHOH. [IpuMep U KOHTpIIpUMeEp.

Ilonsatue o PaBHOCUJIBHOCTH, CJICJOBAHUMU, YHOTpe6J'IeHI/Ie JJOTUYCCKUX CBA3OK eciu ..., mo ..., 6
mom U moJjibKo 6 mom cjiydae, JOTUICCKUC CBA3KU U, UIU

I'eomeTpusi B ucropuyeckom pazsutuu. Ot 3emuemepus k reomerpun. [Iudarop u ero mxosna.
@anec. Apxumen. Iloctpoenne npaBUIBHBIX MHOTOYTOJIbHUKOB. Tpucekuus yria. Ksagparypa



Kpyra. YBoenue kyoa. Mcropus uncna n. 3onotoe ceuenue. «Hauana» EBknuaa. JI. Ditnep. H.
. Jlob6aueBckuii. cTopust msiTOro MOCTYyIaTa.

N300pereHne MeToa KOOPAUHAT, TIO3BOJISIOIIET0 NEPEBOIUTE T€OMETPHUECKUE OOBEKTHI Ha
361K anredpsl. P. lekapt u I1. @epma. [IprmMeps! pa3nuyHbIX CUCTEM KOOPAMHAT HA TUIOCKOCTH.

Copnep:kanue y4eOHOTro npeaMera J1Js 7 Kiacca

I'nasa 1. HauaabHble reOMETPUICCKUEC CBCICHUA

Hauanbnble noustus ianuMmerpun. [ eomerpudeckue ¢purypsl. [lorstue o paBeHcTBe uryp.
OTtpes3ok. PaBencTBO oTpeskoB. [[nuHa oTpeska u ee cBocTBa. Yroi. PaBeHCTBO yriioB.
Benuunna yria u ee cBoiictBa. CMeXHbIE U BEPTHKAJIbHBIE YTJIbI U UX CBOWCTBA.
[lepnenuKyIIsipHBIE IPSIMBIE.

Heab: cuctemMaTu3nMpoBaTh 3HAHUS 00YUAIOMIMXCS O MPOCTEUIINX T€OMETPUUYECKUX PUrypax u
WX CBOMCTBAX; BBECTH MOHSATHE PAaBEHCTBA (PUTYP.

OOBACHATD, YTO TAKOE OTPE3O0K, JIyd, YroJl, Kakue (pUrypsl Ha3bIBAIOTCS PaBHBIMU, KaK
CPaBHMBAIOTCS M U3MEPSIOTCSI OTPE3KHU U YIJIbl, YTO TaKOE I'Payc U IpajycHasi Mepa yria,
KaKoM yroy Ha3bpIBa€TCAd NPSMBIM, TYIbIM, OCTPBIM, Pa3BEPHYTHIM, UYTO TAKOE CEperHA
OTpe3Ka 1 OMCCeKTpuca yria, Kakhe yribl Ha3bIBAIOTCS CMEXHBIMU U KaK€ BEPTUKAIbHBIMHU;
(dbopmMynupoBaTh U 000CHOBBIBATH YTBEPKACHHS O CBOMCTBAX CMEKHBIX U BEPTHUKAIbHBIX YIJIOB;
OOBSACHATH, KAaKH€ MPSIMbIE HA3bIBAIOTCS NMEPIEHANKYIIPHBIMU; (POPMYIHPOBATH U
00OCHOBBIBAaTh YTBEPXKJICHHE O CBOMCTBE ABYX IPSAMBIX, IEPIEHIUKYISAPHBIX K TPEThEH;
n300pakaTh U PacloO3HABATh YKa3aHHbIE NPOCTEHIINE (GUTYpBl HA YEpTEXKaX; pelaTh 3a/1auy,
CBSI3aHHBIE C STUMU IPOCTEUIINMU UTypaMu

I'nasa II. TpeyroabHuku

Tpeyronpnauk. [IpusHaku paBeHCTBa TPEYroabHUKOB. [leprnieHukymsip k npsiMmoi. MenuaHsl,
OMCCEKTPHUCHI U BBICOTHI TPEYrojbHUKa. PaBHOOEPEHHBIN TPEYrOJbHUK U €r0 CBOMCTBA.
OcHoBHBIE 337]a4l HA TIOCTPOEHUE C MOMOIIBIO UPKYIISl U TUHEHKH.

He.]]b: BBCCTU IIOHATHE TCOPEMBI, BBIpa6OTaTB YMCHHUE NJOKa3bIBATh PABEHCTBO TPEYI'OJIBHUKOB C
IIOMOIIBIO U3YYCHHBIX IIPU3HAKOB, BBCCTU HOBBIH KJ1acc 3aaa4 — Ha MOCTPOCHUE C ITOMOIIBIO
HUPKYJId U JIMHEHKH.

OOBsCHATD, Kakas pUrypa Ha3bIBACTCs TPEYrOJbHUKOM, YTO TAKOE BEPLIMHBI, CTOPOHBI, YIJIbl U
NIEPUMETP TPEYroJbHHUKA, KAKOH TPEyroJIbHUK Ha3bIBAETCsl paBHOOEIPEHHBIM U KaKOH
PaBHOCTOPOHHHUM, KaKue€ TPEYroJIbHUKH Ha3bIBAIOTCS paBHBIMU; M300paxkaTh U pacro3HaBaTh Ha
gyepTekax TPEyroJbHUKH U UX 3JIEMEHTHI; ((OPMYIUpOBaTh U 0Ka3bIBaTh TEOPEMBI O ITPU3HAKAX
paBeHCTBA TPEYrOJIbHUKOB; OOBSICHATh, YTO Ha3bIBACTCS NEPIIEHAUKYIIAPOM, IPOBEAEHHBIM U3
JAHHOM TOUYKHU K JaHHOW NpsAMOii; (OpMyIHpOBaTh U I0Ka3bIBaTh TEOPEMY O MEPINEHAUKYIIAPE K
pSIMO; OOBACHATH, KaKHE OTPE3KU HA3bIBAIOTCS MEAMAHOM, OMCCEKTPUCON U BBICOTOM
TPEYroJIbHUKa; (QOpPMYIUpPOBaTH M JOKa3bIBaTb TEOPEMBI O CBOWCTBAX PAaBHOOEAPEHHOTO
TPEYroJIbHUKA; PEIIaTh 33a4H, CBA3aHHbIE C IPU3HAKAMU PABEHCTBA TPEYTOJILHUKOB U
CBOMCTBaMH paBHOOEIPEHHOTO TPEYroJIbHUKA; 'POPMYINPOBATE OMPEEeNICHHE OKPYKHOCTH;
0OBSICHATH, UTO TaKOE IIEHTP, PAIUYC, XOpJa U JUAMETP OKPYKHOCTH; peIIaTh MpocTelIne
3aJ]auu Ha MOCTpoeHHe (TIOCTPOCHHUE YIJI1a, PABHOTO JTAHHOMY, IOCTPOECHUE OUCCEKTPHCHI yria,
MOCTPOEHHE MEPIIEHANKYIAPHBIX IPSIMBIX, IOCTPOSHUE CEPETUHBI OTpE3Ka) U 00Jiee CIOKHbBIE
3aJ1a4M, UCIIOJIb3YIOIINE YKA3aHHbIE IPOCTEUIINE; COMOCTABIIATE MOJyYEHHBIN PE3YIbTAT C
YCIIOBUEM 3aJjauil; aHAJIN3UPOBATh BO3MOXHBIE CIIyYaH.



I'nasa III. IlapaniejabHble npsiMble

[Ipu3Haky napayieabHOCTH MPSMBIX. AKCHOMA NapajuieabHbIX NpsMbIX. CBOMCTBA
MapaJUICIbHBIX MPSAMBIX.

He.]'lb: BBCCTHU OJJHO U3 BaXHEHUIIINX IMOHATUH - IIOHATHE napajiC/JIbHBIX IPAMBIX; 4aTh IIEPBOC
MMpeaACTaBJICHUC 00 akcuoMax ¥ aKCHOMaTHYSCKOM MCTOAC B TCOMETPUHN,; BBECTU AKCHUOMY
MapaljiCJIbHOCTH MIPAMBIX.

DopMynHpOBaTh ONPEAEICHUE MAPAIIICIBHBIX NPSAMBIX; OOBSICHITH C IOMOIIBIO PUCYHKA, KaKUe
Y61, 00Opa30BaHHBIC MIPU  TIEPECEYCHUN JIBYX MPSIMBIX CEKYIIEH, Ha3bIBAIOTCS HAKPECT
JeXKAIUMHU, KaKue OJTHOCTOPOHHUMU M KaKue€ COOTBETCTBEHHBIMU; (OPMYIUPOBATH U
JIOKa3bIBaTh TEOPEMBI, BBIPAXKAIOIIUE MPHU3HAKA NApPAJIEIBHOCTH JBYX IPSAMBIX;
OOBSACHSATH, UTO TAKOE AKCMOMBI T€OMETPUU U KaKUe aKCUOMBI YK€ HCII0JIb30BAINCh PAHEE;
(dbopMyIupOBaTh AKCHOMY MapalIeIbHBIX IPSIMBIX U BHIBOJUTH CIEJICTBUS U3 HEE,
(dbopMynupoBaTh U JOKa3bIBaTh TEOPEMbI O CBOWCTBAX MapaljieNIbHbIX MPSIMBIX, 0OpaTHbIE
TeopeMaM O NMPU3HAKAX NapAJUIEIBHOCTH, CBSI3aHHBIX ¢ HAKPECT JIEKAIIMMH, COOTBETCTBEHHBIMU
1 OJTHOCTOPOHHUMHU YTJIaMH, B CBSI3U C 3TUM OOBSACHSATH, UTO TAKOE YCIOBHE U 3aKIIIOUEHUE
TEOPEMBI, Kakasi TeopemMa Ha3bIBaeTcsi OOpaTHOM MO0 OTHOIICHHUIO K JAHHOU TeopeMe; OOBICHSTh,
B 4€M 3aKJII0YaeTCs METO/1 JOKa3aTeJIbCTBA OT MPOTUBHOTO: (JOPMYIUPOBATH U JOKA3bIBAThH
TEOPEMBI 00 yriiax ¢ COOTBETCTBEHHO MapauIeIbHBIMU U EPIIEHIUKYASIPHBIMUA CTOPOHAMU;
MIPUBOJUTH IPUMEPBI UCIIOJIB30BAHUS ITOTO METO/1a; PEIIATh 3aa4X HAa BEIYUCIICHUE,
JI0Ka3aTeJIbCTBO U MMOCTPOEHUE, CBA3aHHBIE C MapaUIEIbHBIMU MTPSMBIMHU

I'naBa IV. CooTHOmIEHNSI MeKY CTOPOHAMM U YIJIAMM TPEyroJbHUKA

Cymma yrinoB TpeyrosibHuKa. COOTHOLICHHS] MEXKIY CTOPOHAMHU U YIJIaMU TPEYroJIbHHUKA.
HepasenctBo TpeyrosbHuka. HekoTopeie CBOMCTBA MPSMOYTOJbHBIX TPEYrOJabHUKOB. [Ipu3Haku
paBeHCTBa MPSIMOYTOJIbHBIX TPEYTroIbHUKOB. PaccTosiHie OT ToukM 10 npsamoil. PaccrosiHue
MeXy MapajuieIbHBIMU IPSIMBIMU. 3a7auu Ha MIOCTPOCHUE.

He.]]b: PaCCMOTPETh HOBBIC HHTCPECHBIC N BAXKHEBIC CBOMCTBA TPEYIrOJIbHHUKOB.

DopMyIHpOBaTh U I0KA3bIBATh TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA U €€ CIEICTBUE O
BHEIIIHEM YTJIE TPEYroJIbHUKA, TPOBOJUTH KJIACCU(UKALIMIO TPEYTOJIbHUKOB TI0 yIJlaM;
(bopMynUpOBaTh U JOKA3bIBaTh TEOPEMY O COOTHOIICHUSIX MEX/Iy CTOPOHAMH U yIIIaMH
TpeyrojipHUKa (IpsAMOe U 00paTHOE YTBEPIKICHUS) U CIIEACTBHS U3 HEE, TEOPEMY O HEPaBEHCTBE
TpEYroilpHUKa; (OPMYIUPOBATh M JOKa3bIBaTh TEOPEMBI O CBOMCTBAX MPSIMOYTOJIbHBIX
TPEYroJbHUKOB (IPSAMOYTOJIBHBIN TPEYTONbHUK C yriaoMm 30°, mpu3HaKu paBEeHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB); GOPMYITHPOBATEH OMPECTICHUSI PACCTOSIHUS OT TOYKH JI0
MIPSIMOM, PACCTOSHUS MEXK/ly apaUIeTbHBIMU MPSMBIMH; PEIIaTh 33Jja4l Ha BEIUMCICHHUS,
JI0Ka3aTelIbCTBO U TMOCTPOEHUE, CBSI3aHHBIE C COOTHOUICHUSIMU MEXY CTOPOHAMHU U yriaMu
TPEYroJbHUKA U PACCTOSIHUEM MEXIY MapajieIbHBIMU IPSIMBIMU, TIPU
HEOOXOIMMOCTH TPOBOAUTH TO XOJy PELICHUs TOTOJHUTENbHBIE MOCTPOCHHS, COTIOCTABIATh
MOJTYYEHHBIN pe3ynbTaT C YCIOBUEM 3a/1auH, B 33J]a4axX Ha MOCTPOECHUE UCCIIEI0BAaTh
BO3MO>KHBIE CITy4aH.

IMoBTOpenue. Pemenue 3axa4

CI/ICTCMaTI/IBaI_[I/I}I u 0606H_ICHI/IC MOJIYYCHHBIX 3HaHUH 3a KypC reoMeTpun 7 KJ1acCa, pCIICHUC
3aav 110 BCEM TCMaM, MPUMCHCHUC N3YUYCHHBIX CBOMCTB B KOMILJIEKCE Ipu pCHICHUH 3aa4v.

easn: [ToBTOpUTH 1 0600IIUTE U3YUEHHBIN MaTepHal.



Conepxxanue yueOHOro nmpeamera s 8 Kiaacca

IloBTOpEeHUe Kypca reoMerpuu 7 Kjacca
I'nmaBa V. YeTbIpexyrojibHUKH

MHOTOYroabHUK, BBITYKJIBIA MHOIOYTIOJIBHUK, YE€TBIPEXYroibHUK. [lapamienorpamMm, ero
cBoiicTBa u mpu3Haku. Tpaneuus. [IpsmoyronsHuk, pom0O, KBaapar, ux cBorictBa. OceBas u
LIEHTpabHasl CHMMETPUHU.

Henab: u3yunts HanboJee BaXKHbIE BUBI YETHIPEXYTOJIbHUKOB — MapajlIeIorpaMM,
MPsIMOYTOJIbHUK, pOMO, KBaJpat, Tpareuuto; 1aTh peAcTaBieHue o (purypax, o0naaronmx
OCEBOM WJIH LIEHTPAIbHOU CUMMETPHUEH.

Jloka3zaTenbcTBa OOJIBIIMHCTBA TEOPEM JIAHHOM TEMBI U PEILIEHUsI MHOTHX 33]1a4 IIPOBOJISATCS C
IIOMOIIIBIO ITPU3HAKOB PAaBCHCTBA TPCYTOJIbHHUKOB, ITIO3TOMY IOJIC3HO X IOBTOPUTH, B HAYAJIC
HU3YUCHUA TCMBEIL. OceBas u HEHTpaJIbHAasA CUMMCTPUHN BBOJAATCA HE KaK Hp€O6p330BaHI/Ie
IJIOCKOCTH, a KaK CBOMCTBA T€OMETPUUYECKUX (PUTYp, B HACTHOCTH YETHIPEXYTOJIbHUKOB.
PaccmoTtpenne 3TuX MOHATHN Kak JBUKEHUN IIJIOCKOCTH COCTOUTCS B 9 Kitacce.

I'nasa VI. ILliiomans

[TonsiTre momanyn MHOroyrojasHuKa. [lnomamm npsMoyrojasHUKa, HapauieaorpaMma,
TpeyroapHuKa, Tpanenuu. Teopema [Mudaropa.

Hesab: pacmpuTh U yriIyOUTh IOJTyYEHHBIC B 5S—O Ki1accax MpeACTaBICHUs 00yJarmuxcs 00
M3MEPECHUH M BBIYMCIICHUH TIJIOIAIEH; BRIBECTH (HOPMYJIBI TUIOMIAACH PSIMOYTOJIbHUKA, TT1a-
pajuienorpaMmma, TpeyrojbHUKA, TPAIEIHH;, JOKa3aTh OJHY U3 TJIaBHBIX TEOPEM F€OMETPUN —
teopemy [Iudaropa.

BriBoa hopmyit 715t BEIYUCIICHHS TUTOIIAACH MPSIMOYTOJIbHUKA, TTapajiesiorpaMmma,
TpEyroJbHUKA, TPaleIui OCHOBBIBACTCS Ha JIBYX OCHOBHBIX CBOMCTBAX IUIONIA/ICH, KOTOPHIC
MIPUHUMAIOTCS UCXOIS U3 HAIJISAHBIX MPEJICTABIICHUH, a TakyKe Ha (JopMyIIe IUIOIIaAN KBaIpara,
000CHOBaHHE KOTOPOH HE SBJISIETCS 0053aTeNbHBIM I 00y4aromuxcs. HerpaagumumoHHo# s
IIKOJILHOTO Kypca sSBJISIETCS TeopeMa 00 OTHOIICHHUH TUIONIAICH TPEYroJIbHUKOB, UMEIOIINX TI0
paBHOMY yriry. OHa MO3BOJISET B JAIBHEHIIIEM J1aTh IMPOCTOE JIOKA3aTeIbCTBO MTPU3HAKOB
MoI00UsT TPEYroJIbHUKOB. B 3TOM COCTOUT OJIHO M3 MPEUMYILECTB, 00YCIOBICHHBIX PAHHUM
BBEJCHUEM MOHATHS Tutonaau. JlokasarenbcTBo Teopemsl [Iudaropa ocHOBBIBaeTCS Ha
CBOMCTBaxX IUIoOMIaed U popmynax A IUloaael KBajapara u npsiMoyroyibHuka. Jloka3piBaercs
TaKke Teopema, oopatHas teopeme [Iudaropa.

I'nasa VII. Ilogo0HbIe TPEYroibHUKHU

[Tono6ubie Tpeyronpuuku. [IpusHaku nonoOus TpeyroinbHUKOB. [Ipumenenne mogodus k
JI0Ka3aTeNIbCTBY TEOPEM U pellleHuto 3a1a4. CHHYyC, KOCUHYC ¥ TAHT€HC OCTPOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

He.]]b: BBCCTHU IIOHATHUC HOI[OGHBIX TPEYTr'OJIbHUKOB; pACCMOTPETDh NPU3HAKH HOI[06I/I}I
TPECYIrOJIbHUKOB U UX MPUMCECHCHU A, CACIIATH HepBLIfI ar B OCBOCHHUH yYalllUMUCH
TPUTOHOMCETPHUYICCKOTI'O allrrapara recoMETpHuH.

OHpe,Z[eJleHI/IC I'[OI[O6HBIX TPECYTOJIbHUKOB JACTCA HC HA OCHOBC Hp606pa30BaHI/I}I HOI[O6I/I$I, a
4YCpe3 paBCHCTBO YIJIOB U NPONOPHHUOHAIBHOCTD CXOACTBCHHBIX CTOPOH. HpI/ISHaKI/I HOI[O6I/I$I
TPECYTrOJIbHUKOB JOKa3bIBAKOTCA C IOMOIIBIO TCOPCMBI 00 OTHOIIIEHUH ILIOIIa e
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TPEYroJIbHUKOB, UMEIOIIUX M0 paBHOMY yriy. Ha ocHOBe mpu3HaKoOB MOJ00MS JOKA3bIBACTCA
TEOpeMa O CpelHEH JIMHUHU TPEYroJIbHUKA, YTBEPKACHHUE O TOUKE MEPECceUeHUs: MeUaH
TPEYTrOJbHUKA, a TAK)KE JBa YTBEPXKIACHUSI O IPONOPLUOHAIBHBIX OTPE3KAaX B IPSAMOYTOJIbHOM
TpeyrojbHUKe. JlaeTcs mpeicTaBiIeHHE O METOo/Ie OA00Hs B 3aJjadax Ha MOCTPOCHUE.

B 3akiroueHne TeMbl BBOJASTCS 3JIEMEHTB TPUTOHOMETPUN — CUHYC, KOCUHYC U TaHI'€HC
OCTPOTrO Yria IpsIMOYTOJIBHOTO TPEYroJbHHKA.

I'naBa VIII. OkpyxHOCTH

B3anMHOe pacnoioskeHue NpsAMOU U OKpYXHOCTH. KacarenbHast K OKpyKHOCTH, €€
CBOMCTBO M IpHU3HaK. L{eHTpanbHbIe U BIMCaHHBIE YIibl. YeTblpe 3aMedaTeaIbHble TOUKH
TpeyroibHuKa. BrincanHas u onvcanHast OKpY>KHOCTH.

Heab: pacpuTh CBeIeHUs 00 OKPYKHOCTH, MOJTYYCHHBIE YIAIIUMHUCS B 7 KJIacCe; U3Y4YUTh
HOBBIE (DaKThI, CBSI3aHHBIE C OKPYKHOCTHIO; ITO3HAKOMUTH 00YJAIONIUXCSI C YUETHIPhMSI 3aMe-
YaTeJIbHBIMU TOYKAMHU TPEYTOJIbHUKA.

B naHHOM TeMe BBOJNUTCS MHOTO HOBBIX IMIOHATHN U PACCMaTPUBAETCS MHOTO YTBEPKICHHI,
CBSI3aHHBIX C OKPY)KHOCTBIO. JJ11 UX YCBOEHHUS CJEIYET YEIUTh O0JIbIIIOE BHUMAHUE PELICHUIO
3a/1a4. YTBEPKJIEHUS O TOUKE MepeceyeHms: ONCCeKTPHUC TPEYroJbHUKA U TOUKE TIepeceyeHus
CEPEIMHHBIX MEPIICHINKYISIPOB K CTOPOHAM TPEYIOJIbHUKA BBIBOJATCS KAK CJIEICTBUS U3
TEOpPEM O CBOMCTBAaX OMCCEKTPHCHI yIila U CEPEJMHHOTO MEPIEeHAUKYIsIpa K oTpe3Ky. Teopema o
TOYKE MepeceyeHus BbICOT TPEYrobHUKA (MM UX MPOJIOJIKEHHI) TOKa3bIBaeTCs ¢ IOMOIIbIO
YTBEPKJICHHSI O TOUKE [IEPECeUeHUs CEpeIMHHbBIX epIeH UKy IsIpoB. Hapsany ¢ Teopemamu 06
OKPY’KHOCTSIX, BIMCAHHOM B TPEYTOJIbHUK U ONIMCAHHOM OKOJIO HETO, PACCMATPUBAIOTCS
CBOMCTBO CTOPOH OIMCAHHOTO YETHIPEXYTOJIbHUKA U CBOWCTBO YIJIOB BIIMCAHHOIO Ye-

TBIPEXYT OJIbHUKA.

IToBTOpenue. Pemmenune 3axay.

Heab: [loBTopenue, 0600I1IeHNEe U cCCTeMaTU3alusl 3HaHUH, YMEHHUI U HaBBIKOB 3a Kypc
reoMeTpuu § Kiacca.

Conep:xaHue yueOHOro npeamera s 9 kiacca

I'naBa IX, X. BexTopbl. MeToa KOOpaAMHAT

[Tonsitue Bexkropa. PaBeHCTBO BEKTOPOB. ClI0KEHHUE U BEIYMTAHHUE BEKTOPOB. Y MHOYKEHHE
BEKTOpa Ha ymciio. Pa3nokeHne BeKTopa 1o JAByM HEKOJUIMHEapHbIM BeKTopaM. KoopanHaTsl
BekTopa. [Ipocreiiume 3agaun B KOOpAUHATAX. Y paBHEHUS OKPYKHOCTU U MIPSMOIL.
[IpuMeHeHne BEKTOPOB U KOOPAWHAT MPH PEIICHUH 3a/1a4.

Heab: HayunTh 00yUYaIOLIUXCS BBHITIOJIHATH ACUCTBUS HaJl BEKTOpaMU KaK HaIllPaBICHHBIMU
OTpe3KaMH, YTO BAKHO I MPUMEHEHUS BEKTOPOB B (PH3HUKE; TO3HAKOMHTH C UCTIOIB30BAHUEM
BEKTOPOB U METOJAa KOOPAUHAT MPU PEIIEHUH T€OMETPUUECKHX 3a/1a4.

BexTop onpezensercs Kak HalpaBJI€HHbINA OTPE30K U JEHCTBUS HAJl BEKTOPAMH BBOJATCS TaK,
KaK 3TO MPUHATO B QPU3MKE, T. €. KaK ACHCTBHs C HAMIPaBJICHHBIMH OTpe3kaMu. OCHOBHOE
BHHMMaHHE JOJDKHO OBITh YAETIEHO BHIPAO0OTKE YMEHUH BBIMOIHSITH ONEpallii HaJl BEKTOPAMHU
(ckiaapIBaTh BEKTOPHI [0 MPAaBUIaM TPEYTrOJIbHUKA U MapajiesiorpaMMa, CTPOUTH BEKTOD,
PaBHBIN PaA3HOCTH JIBYX JIAHHBIX BEKTOPOB, @ TAKKE BEKTOP, PaBHbBIN MPOU3BEICHUIO JAHHOTO
BEKTOpPA Ha JaHHOE unciio). Ha mpumepax nokaspiBaeTcs, Kak BEKTOPbI MOT'YT IPUMEHSTHCS K
PEIICHUI0 TeOMETPHUECKUX 3a1a4. JleMoHCTpupyeTcs 3PPeKTUBHOCTh MPUMEHEHHS POPMYIT IS
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KOOpPJMHAT CEPEANHBI OTPE3KA, PACCTOSIHUA MEXY IBYMSI TOUKaMHU, YPaBHEHUIN OKPY)KHOCTH U
IIPSIMON B KOHKPETHBIX T€OMETPUYECKHUX 3aJjauax, TEM CaMbIM JTa€TCsI PEACTABIECHUE 00
M3YYEHHH F€OMETPUUECKUX (PUTYp C TIOMOIIBIO0 METOI0B alNTreOpHI.

I'maBa XI. CooTHOIIEHHSI MKy CTOPOHAMH M YIJIaMM TpeyrojbHuka. CkansipHoe
Npou3Be/ieHNe BEeKTOPOB

CuHyc, KOCHHYC U TaHT€HC yrJia. TeopeMbl CHHYCOB U KOCHHYCOB. PellieHre TpeyrojbHUKOB.
CkansipHO€ NMPOU3BEIEHNE BEKTOPOB U €r0 IPUMEHEHHE B T€OMETPHUUECKUX 3a4a4ax.

Henab: pa3BuTh yMeHHE 00ydarOLMXCsl IPUMEHATh TPUTOHOMETPUYECKHI amnmapar rnpu
pELIEeHUH T€OMETPUUECKUX 3a/1a4.

Cunyc u kocunyc J1too6oro yria ot 0° g0 180° BBOAATCS ¢ MOMOIIBIO SUHUIHOM
MOJIYOKPY’KHOCTH, TOKa3bIBAIOTCSI TEOPEMBI CUHYCOB M KOCUHYCOB U BBIBOJIUTCS €I1I€ OJIHA
(dbopmyIa IIonIaau TPeyroabHUKH (TI0JI0BUHA TPOU3BEIEHUS ABYX CTOPOH Ha CHHYC yria
MEXAY HUMH). DTOT ammapar IpUMEHSETCs K PELIEHUIO TPEYroJbHUKOB.

CkansipHO€ MpOU3BEIEHNE BEKTOPOB BBOAUTCA KakK B (pM3MKe (IIPOU3BEIEHHUE /ISl BEKTOPOB Ha
KOCHHYC yIJla MeXay HUMH). PaccMaTpuBaroTcsi CBOMCTBA CKAISIPHOTO MPOU3BEICHUS U €TI0
MIPUMEHEHHE MIPH PeIIeHNH TeoMeTprudeckux 3agay. OCHOBHOE BHUMaHHE CIIEIYeT yIEIUTh
BBIPA0OTKE MPOYHBIX HABBIKOB B PUMEHEHUH TPUTOHOMETPHUUECKOT0 anmnapara npu peleHun
F€OMETPHUUYECKHX 3a/1a4.

I'napa XII. /I1uHa OKPYKHOCTH U IJIOWIAb Kpyra

[IpaBunbHBIE MHOTOYTOJIBHUKH. OKPY>KHOCTH, OMIMCAaHHAsl OKOJIO MPAaBUILHOIO MHOTOYTOJIbHUKA
Y BOMCaHHas B Hero. [locTpoeHne npaBuiIbHBIX MHOTOYTOJIBHUKOB. [[11HA OKPY>KHOCTH.
[Inomane kpyra.

Henab: pacumpuTh 3HaHHE 00YYAIOLIUXCSI O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHATHUS AJTUHBI
OKPY>KHOCTH U IUTOLIAAHN Kpyra U GOPMYJIbl ISl UX BBIUYUCICHHUS.

B Hauane Tembl 1aercs onpeaeneHre MpaBUJIbHOTO MHOTOYTOJIbHUKA, U PACCMaTPHUBAIOTCS
TEOPEMBI 00 OKPYKHOCTSIX, ONMCAHHOM OKOJIO MPaBUILHOIO MHOTOYTOJIbHIKA U BIMCAHHOHN B
Hero. C IOMOILIBIO ONMMCAHHON OKPYXHOCTH PEIIArOTCA 337a4l O IOCTPOEHUHU IPABUIILHOTO
LIECTUYTOJIbHUKA U ITPABUIILHOTO 2J1-yTOJIbHUKA, €CJIH J1aH MPABUIbHBIN JI-YTOJIbHUK.
@opMyIibl, BEIpAXKAIOIINE CTOPOHY IIPABUIBHOTO MHOTOYI'OJIBHUKA U PAINYC BIMCAHHOW B HETO
OKPYKHOCTH 4epe3 paJinyCc OMHCAHHON OKPY>KHOCTH, UCIIOJIL3YIOTCS IPU BbIBOJIE (hOPMYIT
JUIMHBI OKPYKHOCTH U IJIOLIAAN Kpyra. BeIBo onupaeTcss Ha MHTYMTUBHOE MPEJICTABICHUE O
npezesie: Mpyu HEOTPaHUYEHHOM YBEJIMYEHUH YK CIIa CTOPOH MPABUIILHOTO MHOTOYTOJIbHUKA,
BIIMCAHHOTO B OKPY>KHOCTb, €r0 MEPUMETP CTPEMUTCS K JUTMHE ITOW OKPYKHOCTH, a IIOIIaAb —
K IUIOIIAJM KPYTa, OFPAHUYEHHOTO OKPYKHOCTBIO.

I'napa XIIIL. /IBu:xeHust

OTtoOpakenue mnockocTu Ha ceds. [lonstue nuxenus. OceBas U IIEHTpaIbHasi CHUMMETPHH.
[TapamtensHbiit nepe”oc. IloBopot. HanoxeHus U ABUKEHUS.

Ilesb: MO3HAKOMUTH OOYHAIOIUXCS C TOHATHEM JABH)KEHUS U €r0 CBOMCTBAMH, C OCHOBHBIMHU
BHJIaMU JBWKEHUH, C B3aUMOOTHOUIEHUSAMH HAJIOKEHUHN U IBHKEHUN.

JIBM>KEHUE MIIOCKOCTH BBOJUTCS KaK 0TOOpa)keHHUe MIOCKOCTH Ha cebsl, COXpaHstoIee
paccTosiHAE MeX ]y Toukamu. [Ipu paccMoTpeHnn BUAOB IBMKEHUH OCHOBHOE BHUMaHHE
yIeIAeTCs IOCTPOCHUIO0 00Pa30B TOUEK, IPSIMBIX, OTPE3KOB, TPEYTOJIbHUKOB IPH OCEBON U
LEHTPAJIbHOM CUMMETPHSIX, apauIeIbHOM NepeHoce, noBopote. Ha s dekTHhIX mpuMepax
IT0Ka3bIBAETCS IPUMEHEHHUE IBUKEHUM NPU PELIEHUN FreoMeTpuuecKux 3anad. Ilonstue
HAJIOKEHUSI OTHOCUTCS B JAHHOM Kypce K YMCIly OCHOBHBIX OHATUH. Jl0Ka3bIBaeTCs, UTO
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MOHATHUS HAJIOKECHUS U IBUKCHUS SBISIFOTCS SKBUBAICHTHBIMU: JII000€ HAJIOKEHHE SBISIETCS
JBMKEHUEM IIJIOCKOCTU M 00paTHO. V3yueHne qoka3arenbeTBa He SBIseTCs 0053aTebHBIM,
OJIHAKO CJIEyeT paCCMOTPETh CBSA3b NOHATHI HAJIOXKEHUS U IBUKEHUS.

I'nmaBa XIV. HauajbHble cBeleHUsI U3 CTEpeOMeTPHH

Mpuororpannuk. [Ipusma. [Tupamuna. [apannenenunen. O6bem MHOTOrpaHHuKa. Llmnuap.
Lesab: 00BSICHUTH, YTO TAKOE MHOTOTPAHHUK , €r0 TPaHU, pedpa, BEPIINHBI, KOHYC. IIap.

Boruncnenue o6beMa 1 Iionaiv NOBEPXHOCTH LIWINHAPA, KOHYCa, 11apa.

B nanHO#1 Teme HE0OXOAUMO OOBSICHUTH, KAKOM MHOTOTPAaHHHUK HA3bIBAETCSI BBIITYKJIBIM, YTO
TaKO€ N-yroJibHasl MPHU3Ma, €€ OCHOBAHMs, OOKOBBIE TPaHU M OOKOBEIE pedpa, Kakas
IpU3Ma Ha3bIBaeTcs MPSMON U KaKas HAKJIIOHHOM, UTO TaKO€ BbICOTA MPU3MBI M KakKas
IpU3Ma Ha3blBaeTCs MapajjiesienuIe oM U Kakoil mapaienenure]] Ha3blBaeTcs
npsAMOYroibHbIM. DopMynHupoBaTh 1 000CHOBBIBATH YTBEPHKIECHUS O CBOWCTBE
JyaroHajnel napauieJenunesia u o KBajapare JuaroHajiyu IpsiMOyroJIbHOTO
napajuiesenunes1a; 00bICHUTh YTO TaKoe 00BEM MHOTOTPAHHUKA; 3HATh (popMyily oObema
MPSIMOYTOJIbHOTO napajuienenunena. O0bACHATh, KAKOH MHOTOTPAaHHUK Ha3bIBAETCS
MUpaMHJIOi, YTO TaKO€ OCHOBaHKE, BEpIIMHA, OOKOBBIE I'paHu, OOKOBBIE pedpa, BHICOTA
MUpaMU/Ibl, Kakas TUpaMua Ha3bIBae€TCs MPABUIIbHOM, YTO Takoe arnodema NpaBuiIbHON
MMpaMUIbl, TPUBOIUTE opMyy oObeMa nupaMuisl. OOBSICHATH, UTO TaKOE LIJIUHAP,
KOHYC, YTO TaKO€ OCh, BBICOTA, OCHOBaHUS, paJnyc, O0KOBasi IOBEPXHOCTh, 00pa3yroIIne,
pa3BepcTka OOKOBOM MOBEPXHOCTH, KAKUMH (GOPMYJIaMH BBIpaXKarOTCsl 00bEM U TUIOIIAb
OOKOBOM MOBEPXHOCTH LUIMHAPA U KOHyca. OObICHATD, KaKasi IOBEPXHOCTh Ha3bIBAETCS
chepoil 1 Kakoe TeJI0 Ha3bIBACTCS IMIAPOM, UTO TAKOE paauyc U quaMeTp cdepsl (mapa),
KakuMH (popMysilaMH BRIpXKAIOTCS 00bEM I1apa u miomaas chepsl; n3o0paxars U
pacrno3HaBaTh Ha PUCYHKaX MPU3MY, apaieNenume]], MupaMuay, DHIuHApP, KOHYC, 1Iap.

00 akcuomax IIAHUMETPUU

becena 06 akcmoMax miaHUMETPUH.

Heab: nate 6osee rirybokoe MpeAcTaBIeHUE O CUCTEME AKCHOM TUIAHUMETPUH U

AKCHOMAaTHYECKOM METOJIE.

B nanHoi#1 Teme pacckas3bplBaeTCs O pa3IMUHbIX CUCTEMaX aKCMOM F€OMETPHH, B YACTHOCTH O

Pa3IMYHbIX CrIocO0ax BBEJCHUS OHATUS PAaBEHCTBA (PUTYP.

IToBTOpenue. Pemenue 3axaq

Heab: [loBTopenue, 0600IIeHNEe U CCTeMAaTH3allusl 3HaHUH, YMEHHI 1 HaBBIKOB 3a KypC

reomerpuu 9 kiacca. [loaroroska k OI'3.

TemMaTH4eckoe IMJIAHNPOBAHUE

KoanuyecTBo 4acosB 1o KoanuecTBO

KJIaccam 4acoB
Pa3nen
7 8 9 7-9 Ki1acchl
KJacc | KJacc | KJace
Harasignas reomerpusi. Harnsinaeie - - 8 8

MIPEJICTaBJICHHS O IPOCTPAHCTBEHHBIX (PUTypax:
KyO, mapajjienenumnes, npusma, mupamuia, map,
cdepa, konyc, mumHap. N300paxenrne

MpocTpaHCcTBeHHBIX (uryp. [Ipumepsl ceueHuit.
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MHororpanHuki. [IpaBuinbHbIE MHOTOTPAHHUKH.
[Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, LMJIMH/I-
pa u konyca. [Tonsarue o6bEma; eJMHULIBI
00béMa. OOBEM MPSIMOYT OJIBHOTO
napajuiesenumnena, Kyoa.

I'eomerpuuyeckue purypsl. IIpsmeie u yrisl.
Touka, mpsamasi, mI0cKOCcTh. OTPE30K, JIyd.
VYroi. Bunel yriios. BepTukanbHble B CMEKHBIE
yribel. buccekrpuca yria. I'eomerpuueckoe
MeCTO TO4YeK. TpeyroinbHuK. YeTbIpEXYyTrOJIbHUK.
MHuoroyronsHuK. OKpyKHOCTb U KPYT.
I'eomerpuueckue npeodbpazoBanusi. CUMMETpHS.
[TocTpoenue ¢ TOMOIIbIO IMPKYIISA U TUHEUKU

63

54

21

138

HN3mepenue reomerpuvyeckux BeJu4uH. /[mHa
oTpe3ka. PacctosiHue OT TOUKH 10 PSAMOM.
PaccrosiHue Mexay nmapanienbHbIMU TPSIMBIMHU.
[Iepumerp MHOTOYyrosNbHUKA. [InHA
OKPY>KHOCTH, YUCJIO II; IJIMHA JTyTU
OoKpyxHOCTH. ['pagycHast mepa yria,
COOTBETCTBUE MEXAY BEIMYNHOMN LICHTPAIIBHOTO
yrjia 1 JJIMHOW Ayru oKpy:kHOCTH. [ToHsiTHE
TJIOIIAIN TITIOCKUX (PUTYD.

12

11

26

Koopaunatsl. YpaBHEeHUE NPAMOIA.
Koopaunatsl cepenunnl oTpeska. Popmyna
PacCcTOSIHUSA MEXY IBYMs TOUYKaMU IIOCKOCTH.
YpaBHEHHE OKPYKHOCTH.

BekTopsl. J[nmuHa (Momynb) BekTopa. PaBeHCTBO
BekTOpoB. KosuinHeapHbie BEKTOPHI.
Koopaunatsl BekTOopa. YMHOKEHUE BEKTOpa Ha
YHCII0, CyMMa BEKTOPOB, Pa3NIOKEHUE BEKTOpa
0 JIBYM HEKOJUTMHEAPHBIM BEKTOPaM.
CkansipHO€ Mpou3BeIeHuEe BEKTOPOB.

15

15

TeopeTHuK0-MHOKeCTBEHHbIE IOHATHS.
MHOKeCTBO, JIEMEHT MHOKECTBA. 3aJaHHue
MHOYECTB MEPEUYHCICHUEM JIEMEHTOB, Xa-
paKkTepucTUYECKUM cBOcTBOM. [loIMHOKECTBO.
OObennHeHne U MepeceyeHrne MHOYKECTB.
JuieMeHThI Joruku. OnpeneneHue. AKCUOMBI U
Teopemsl. JlokazarenbcTBo. Jl0Ka3aTenbCTBO OT
npoTuBHOTO. TeopeMa, oOpaTHas JTaHHOM.
[Ipumep u KoHTpHIPUMED.
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CBA3KH U, U1U

[TonsaTue 0 paBHOCHIIBHOCTH, CJICIOBAHUH,
yrmoTpeOIeHHE TOTUIECKUX CBSA30K eCu ..., Mo
..., 6 MOM U MOJLKO 8 MOM Cllyydae, TOTUUECKUE

Hcropus nsaroro nocrynara.

KOOpAWHAT Ha IJIOCKOCTH.

N300perenune Metoaa KOOpAMHaT,
MO3BOJISIOIIETO EPEBOIUTh FEOMETPUIECKUE
00BeKThI Ha s13bIK anredpsl. P. Jlexapr u I1.
®epwma. [Ipumeps! pa3nuyuHbIX CHCTEM

I'eomeTpusi B ucropuyeckom pazputum. Ot 1
3emiiemepust k reometpu. [ludarop u ero
mkona. danec. Apxumen. [loctpoenue
IIpaBHUJIbHBIX MHOTOYI'OJIbHUKOB. TpI/ICCKHI/ISI
yria. KBagparypa kpyra. Y nBoenue kyoa.
Uctopus uncna n. 3onotoe ceuenue. «Hauana»
EBxnuaa. JI. Ditnep. H. U. Jlo6aueBckui.

Hroro no xkiaaccam

68

68 68 204

HToro 7-9 kiaacchbl

s 7 kiaacca

Pa3nen KoanuecTBO 4acoB B Kosan4ecTBO KOHTPOJIBHBIX
paboueii nporpamme padoT

HavanbHble 11 1
reoMeTpuyecKue CBeJIeHusl
TpeyrojbHuKkn 18 1
IMapanjejbHble IPSAMbIE 13 1
CoOoTHOIIEHUS MEKTY 20
CTOPOHAMH M yIJIaMH
TPeyroJbHUKA
IloBTOpenue. Pemenue 6 -
3aaa4

Hroro 68 5

o714 8 ki1acca

Pasnen KoanuyecTBo 4yacos B Konn4yecTBO KOHTPOJIBbHBIX
padoyeii mporpamme padoTt

IToBTOpPEHME Kypca 2 -
reomerpuu 8 Ki1acca

YeThIpéxyroJibHUKH 14 1
ITnomanp 14 1
ITono0HBIE TPEYrOJIbHUKH 19 2
OKpy:KHOCTH 17 1
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IToBTOpenue. Pemenue
3a1a4

Hroro

68

4 9 kiacca

Pa3pen

KoauyecTBO 4acoB B

KoanuecTBo KOHTPOJIBbHBIX

paboueii nporpamme pa6ort

BexTopsnl. Metox 18 1
KOOPAMHAT
CooTHomIeHus1 MeXKIY 11 1
CTOPOHAMM M YIJIaMHU
Tpeyrojibuuka. CkajsipHoe
Npou3Be/ieHHe BEKTOPOB
JiIMHA OKPY/KHOCTH U 12 1
IUIOIIA/Ib Kpyra
JABuxkenust 8 1
HayvaJsbHble cBeleHHs] U3 8 1
cTepeoMeTpuM
006 akcnomax 2 -
TJIAHUMETPUH
IloBTOpeHue. Pemenue 9 1
3aja4

Hroro 68 6
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